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ȼȼȿȾȿɇɂȿ 
 

ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɨɛɴɟɤɬɚ ɩɪɟɞɩɨɥɚɝɚɟɬɫɹ ɜ ɝ. Ʉɚɧɫɤɟ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ 
ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɦ ɰɟɧɬɪɨɦ ɨɞɧɨɝɨ ɢɡ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɯ ɪɚɣɨɧɨɜ 
Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ.  

Ɋɟɚɥɢɡɚɰɢɹ ɩɪɨɟɤɬɚ ɩɪɨɜɨɞɢɬɫɹ ɜ ɪɚɦɤɚɯ ɮɟɞɟɪɚɥɶɧɨɣ ɩɪɨɝɪɚɦɦɵ 
«ɋɩɨɪɬ – ɧɨɪɦɚ ɠɢɡɧɢ» ɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɰɟɥɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɜɫɟɯ ɝɪɭɩɩ 
ɝɪɚɠɞɚɧ ɞɨɫɬɭɩɨɦ ɢ ɜɨɡɦɨɠɧɨɫɬɶɸ ɞɥɹ ɡɚɧɹɬɢɹ ɫɩɨɪɬɨɦ, ɦɚɫɫɨɜɵɦ ɫɩɨɪɬɨɦ, 
ɚ ɬɚɤɠɟ ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɨɛɴɟɤɬɚɦɢ ɫɩɨɪɬɚ ɢ 
ɩɨɞɝɨɬɨɜɤɨɣ ɫɩɨɪɬɢɜɧɨɝɨ ɪɟɡɟɪɜɚ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ. 

ȼ ɩɨɫɥɟɞɧɢɟ ɧɟɫɤɨɥɶɤɨ ɥɟɬ ɩɨ ɜɫɟɦɭ ɦɢɪɭ, ɢ ɜ Ɋɨɫɫɢɢ ɜ ɬɨɦ ɱɢɫɥɟ, 
ɧɚɛɥɸɞɚɟɬɫɹ ɩɨɜɵɲɟɧɢɟ ɡɚɢɧɬɟɪɟɫɨɜɚɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ ɜ ɫɩɨɪɬɢɜɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɜɟɞɟɧɢɢ ɡɞɨɪɨɜɨɝɨ ɨɛɪɚɡɚ ɠɢɡɧɢ. Ⱦɚɧɧɭɸ ɬɟɧɞɟɧɰɢɸ ɦɨɠɧɨ 
ɨɛɨɫɧɨɜɚɬɶ ɪɨɫɬɨɦ ɫɚɦɨɫɨɡɧɚɧɢɹ ɝɪɚɠɞɚɧ, ɜɵɡɜɚɧɧɨɝɨ ɪɚɫɲɢɪɟɧɢɟɦ 
ɩɪɨɫɜɟɬɢɬɟɥɶɫɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɢ ɭɩɪɨɳɟɧɢɟɦ ɞɨɫɬɭɩɚ ɤ ɩɨɥɭɱɟɧɢɸ ɩɨɥɟɡɧɨɣ 
ɢɧɮɨɪɦɚɰɢɢ. ȼ ɜɢɞɭ ɜɵɲɟɢɡɥɨɠɟɧɧɵɯ ɮɚɤɬɨɜ, ɩɪɚɜɢɬɟɥɶɫɬɜɨ ɫɬɚɥɨ 
ɡɚɧɢɦɚɬɶɫɹ ɪɟɚɥɢɡɚɰɢɟɣ ɪɚɡɥɢɱɧɨɝɨ ɪɨɞɚ ɫɩɨɪɬɢɜɧɵɯ ɩɪɨɝɪɚɦɦ ɞɥɹ 
ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɩɨɬɪɟɛɧɨɫɬɟɣ ɧɚɫɟɥɟɧɢɹ.  

ɋɨɝɥɚɫɧɨ ɮɟɞɟɪɚɥɶɧɨɦɭ ɩɪɨɟɤɬɭ «ɋɩɨɪɬ – ɷɬɨ ɠɢɡɧɶ» ɜ 2021 ɝɨɞɭ ɨɛɴɟɤɬ 
ɞɨɥɠɟɧ ɛɵɬɶ ɜɜɟɞɟɧ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ. Ʉɚɬɨɤ ɨɛɟɫɩɟɱɢɬ ɡɚɧɹɬɨɫɬɶ ɝɪɚɠɞɚɧ ɜ 
ɫɩɨɪɬɢɜɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɤɨɦɮɨɪɬɧɵɯ ɭɫɥɨɜɢɹɯ, ɛɟɡ ɛɨɥɶɲɢɯ ɨɱɟɪɟɞɟɣ ɧɚ 
ɩɥɨɳɚɞɤɢ ɞɥɹ ɡɚɧɹɬɢɹ ɫɩɨɪɬɨɦ ɢ ɫ ɜɨɡɦɨɠɧɨɫɬɶɸ ɪɚɜɧɨɦɟɪɧɨɝɨ ɢ ɭɞɨɛɧɨɝɨ 
ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɪɟɦɟɧɢ ɫɩɨɪɬɢɜɧɵɯ ɡɚɧɹɬɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ ɬɪɟɧɢɪɨɜɨɤ 
ɯɨɤɤɟɣɧɵɯ ɫɛɨɪɧɵɯ, ɬɪɟɧɢɪɨɜɨɤ ɮɢɝɭɪɢɫɬɨɜ ɢ ɬ.ɞ. 

Ƚɨɪɨɞ Ʉɚɧɫɤ ɹɜɥɹɟɬɫɹ ɱɟɬɜɟɪɬɵɦ ɩɨ ɱɢɫɥɟɧɧɨɫɬɢ ɝɨɪɨɞ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ 
ɤɪɚɹ. ɇɟ ɫɦɨɬɪɹ ɧɚ ɫɧɢɠɟɧɢɹ ɨɛɳɟɝɨ ɧɚɫɟɥɟɧɢɹ Ʉɚɧɫɤɨɝɨ ɨɤɪɭɝɚ, ɩɨɬɪɟɛɧɨɫɬɶ 
ɥɸɞɟɣ ɜ ɫɩɨɪɬɢɜɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɪɚɫɬɟɬ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɩɨɬɪɟɛɧɨɫɬɶ 
ɧɚɫɟɥɟɧɢɹ ɜ ɫɩɨɪɬɢɜɧɵɯ ɫɨɨɪɭɠɟɧɢɹɯ ɪɚɫɬɟɬ ɡɧɚɱɢɬɟɥɶɧɨ ɛɵɫɬɪɟɟ (≈ ʹ% ɜ 
ɝɨɞ), ɱɟɦ ɭɛɵɜɚɟɬ ɧɚɫɟɥɟɧɢɹ ɨɤɪɭɝɚ (ɨɬɬɨɤ ɧɚɫɟɥɟɧɢɹ ɫɨɫɬɚɜɥɹɟɬ <1% ɜ ɝɨɞ). 

Ʉɪɵɬɵɣ ɤɚɬɨɤ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɢ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɦ ɪɟɲɟɧɢɟɦ 
ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɟɞɢɧɨɣ ɡɞɚɧɢɟ, ɜ ɫɨɫɬɚɜ ɤɨɬɨɪɨɝɨ ɜɯɨɞɹɬ ɩɨɦɟɳɟɧɢɹ 
(ɛɥɨɤɢ), ɮɭɧɤɰɢɨɧɚɥɶɧɨ ɫɜɹɡɚɧɧɵɟ ɦɟɠɞɭ ɫɨɛɨɣ. ȼ ȼɄɊ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɛɥɨɤ 
ɥɟɞɨɜɨɝɨ ɩɨɥɹ. 

Ʉɚɬɨɤ ɫ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɥɶɞɨɦ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɫɩɨɪɬɢɜɧɨɣ 
ɩɨɞɝɨɬɨɜɤɢ ɩɨ ɯɨɤɤɟɸ. Ʉɪɭɝɥɨɝɨɞɢɱɧɨɝɨ ɦɚɫɫɨɜɨɝɨ ɤɚɬɚɧɢɹ ɧɚɫɟɥɟɧɢɹ, 
ɡɚɧɹɬɢɣ ɫɟɤɰɢɣ ɯɨɤɤɟɹ ɢ ɮɢɝɭɪɧɨɝɨ ɤɚɬɚɧɢɹ, ɚ ɬɚɤɠɟ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɦɚɫɫɨɜɵɯ 
ɝɨɪɨɞɫɤɢɯ ɦɟɪɨɩɪɢɹɬɢɣ. 

Ȼɥɨɤ ɥɟɞɨɜɨɝɨ ɩɨɥɹ ɫɨɫɬɨɢɬ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɥɨɧɧ ɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɛɨɥɶɲɟɩɪɨɥɟɬɧɵɯ ɧɟɫɭɳɢɯ ɢ ɜɬɨɪɨɫɬɟɩɟɧɧɵɯ ɮɟɪɦ. 



8 

 

ɇɚɪɭɠɧɵɟ ɨɝɪɚɠɞɟɧɢɹ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɢɡ 3-ɫɥɨɣɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ ɫ ɦɢɧɟɪɚɥɨɜɚɬɧɵɦ ɭɬɟɩɥɢɬɟɥɟɦ. Ʉɪɨɜɥɹ ɧɚɞ ɛɥɨɤɨɦ 
ɥɟɞɨɜɨɣ ɚɪɟɧɵ ɜɵɩɨɥɧɟɧɚ ɞɜɭɫɤɚɬɧɨɣ, ɦɟɯɚɧɢɱɟɫɤɨɣ ɫ ɜɧɭɬɪɟɧɧɢɦ 
ɜɨɞɨɫɬɨɤɨɦ ɢ ɩɚɪɚɩɟɬɨɦ ɢɡ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ. 
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1. Ⱥɪɯɢɬɟɤɬɭɪɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɣ ɪɚɡɞɟɥ 
 

1.1. Ⱥɪɯɢɬɟɤɬɭɪɧɵɟ ɪɟɲɟɧɢɹ 
 

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

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɨɛɴɟɤɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ: 
 ɨɛɴɟɤɬ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɤɪɵɬɵɣ ɥɟɞɨɜɵɣ ɤɚɬɨɤ ɜ ɝ. Ʉɚɧɫɤɟ; 
 ɜɢɞ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – ɧɨɜɨɟ ɫɬɪɨɢɬɟɥɶɫɬɜɨ; 
 ɦɟɫɬɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ, ɝ. Ʉɚɧɫɤ, ɋɨɜɟɬɫɤɢɣ 

ɪɚɣɨɧ, ɭɥ. 40 ɥɟɬ Ɉɤɬɹɛɪɹ, 57. 
Ɉɛɴɟɤɬ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɛɥɨɤ ɥɟɞɨɜɨɣ ɚɪɟɧɵ ɞɥɹ ɡɚɧɹɬɢɹ ɫɩɨɪɬɨɦ. 
ɋɧɚɪɭɠɢ ɜɧɟɲɧɢɣ ɨɛɥɢɤ ɡɞɚɧɢɹ ɨɩɪɟɞɟɥɹɸɬ ɫɬɟɧɨɜɵɟ ɨɝɪɚɠɞɟɧɢɹ ɜ 

ɜɢɞɟ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫɟɪɨɝɨ ɰɜɟɬɚ ɫ ɢɧɞɟɤɫɨɦ RAL 9006 ɩɨ ɜɧɭɬɪɟɧɧɟɦɭ 
ɤɚɬɚɥɨɝɭ ɩɪɨɢɡɜɨɞɢɬɟɥɹ. ȼ ɛɥɨɤɟ ɥɟɞɨɜɨɣ ɚɪɟɧɵ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɨɤɨɧɧɵɟ 
ɩɪɨɟɦɵ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɡɞɚɧɢɟ ɢɦɟɟɬ ɫɩɥɨɲɧɭɸ ɫɬɪɭɤɬɭɪɭ ɢ ɟɝɨ ɜɧɟɲɧɢɣ 
ɜɢɞ ɨɫɬɚɟɬɫɹ ɧɟɢɡɦɟɧɧɵɦ ɩɨ ɜɫɟɣ ɩɥɨɳɚɞɢ ɮɚɫɚɞɨɜ. ȼɧɟɲɧɢɣ ɜɢɞ ɡɞɚɧɢɟ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɝɪɚɞɨɫɬɪɨɢɬɟɥɶɧɨɦɭ ɤɨɞɟɤɫɭ ɢ ɧɟ ɧɚɪɭɲɚɟɬ ɚɪɯɢɬɟɤɬɭɪɧɵɣ 
ɚɧɫɚɦɛɥɶ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

ȼɧɭɬɪɢ ɛɥɨɤ ɩɪɟɞɫɬɚɜɥɹɟɬ ɢɡ ɫɟɛɹ ɨɛɴɟɦɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɪɚɡɞɟɥɟɧɧɨɟ 
ɧɚ ɡɨɧɵ ɥɟɞɨɜɨɝɨ ɩɨɥɹ ɫ ɝɚɛɚɪɢɬɧɵɦɢ ɪɚɡɦɟɪɚɦɢ 60,0ɯ30,0 ɦ, ɩɟɲɟɯɨɞɧɵɯ 
ɞɨɪɨɠɟɤ, ɩɨɞ ɤɨɬɨɪɵɦɢ ɪɚɫɩɨɥɨɠɟɧɵ ɤɚɧɚɥɵ ɤɚɧɚɥɢɡɚɰɢɨɧɧɵɯ ɫɢɫɬɟɦ ɢ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɤɚɧɚɥ, ɡɨɧɭ ɫɛɨɪɧɨ-ɪɚɡɛɨɪɧɵɯ ɬɪɢɛɭɧ ɧɚ 250 ɦɟɫɬ ɢ ɩɨɞɢɭɦ 
ɞɥɹ ɢɧɜɚɥɢɞɨɜ ɝɪɭɩɩɵ Ɇ4 ɫ ɩɨɞɴɟɦɧɢɤɨɦ ɢ ɩɚɧɞɭɫɨɦ ɞɥɹ ɷɜɚɤɭɚɰɢɢ ɱɟɪɟɡ 
ɨɬɞɟɥɶɧɵɣ ɜɵɯɨɞ. 

 
1.1.2. Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɢɧɹɬɵɯ ɨɛɴɟɦɧɨ-ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɯ ɢ 

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

Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɢ ɚɪɯɢɬɟɤɬɭɪɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɪɟɲɟɧɢɹ, 
ɩɪɢɧɹɬɵ ɜ ɩɪɨɟɤɬɟ ɫɨɨɬɜɟɬɫɬɜɭɸɬ [ɋɉ 31-112-2004 «Ɏɢɡɤɭɥɶɬɭɪɧɨ-
ɫɩɨɪɬɢɜɧɵɟ ɡɚɥɵ. ɑɚɫɬɶ 3. Ʉɪɵɬɵɟ ɥɟɞɨɜɵɟ ɚɪɟɧɵ»] ɢ [ɋɉ 332.1325800.2017 
«ɋɩɨɪɬɢɜɧɵɟ ɫɨɨɪɭɠɟɧɢɹ. ɉɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ»]. 
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Ɋɚɡɦɟɪɵ ɥɟɞɨɜɨɝɨ ɩɨɥɹ ɩɪɢɧɹɬɵ ɫɬɚɧɞɚɪɬɧɵɦɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ 
ɪɚɡɦɟɳɚɬɶ ɧɚ ɥɟɞɨɜɨɣ ɩɥɨɳɚɞɤɟ ɩɨɥɟ ɞɥɹ ɯɨɤɤɟɹ ɫ ɲɚɣɛɨɣ, ɞɥɹ ɮɢɝɭɪɧɨɝɨ 
ɤɚɬɚɧɢɹ, ɞɥɹ ɲɨɪɬ-ɬɪɟɤɚ ɢ ɦɚɫɫɨɜɨɝɨ ɤɚɬɚɧɢɹ. 

ɉɨɦɟɳɟɧɢɟ ɤɚɬɤɚ ɝɟɪɦɟɬɢɱɧɨ ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɨɣ 
ɢɧɮɢɥɶɬɪɚɰɢɢ ɜɨɡɞɭɯɚ ɱɟɪɟɡ ɩɪɨɯɨɞɵ ɢ ɦɟɫɬɚ ɫɨɟɞɢɧɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 12.1.4.009-83 ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬɫɹ ɭɫɬɚɧɨɜɤɚ 
ɩɨɠɚɪɧɵɯ ɤɪɚɧɨɜ ɜ ɲɤɚɮɵ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɩɨɞɩɢɫɹɦɢ. ɉɭɬɢ ɷɜɚɤɭɚɰɢɢ 
ɜɧɭɬɪɢ ɡɞɚɧɢɹ ɨɛɨɪɭɞɨɜɚɧɵ ɩɨɞɜɟɫɧɨɣ ɫɢɫɬɟɦɨɣ «Ɍ15/Ɍ24 NE» ɢɡ 
ɨɰɢɧɤɨɜɚɧɧɨɣ ɫɬɚɥɢ ɫɨ ɜɫɬɪɨɟɧɧɵɦɢ ɩɨɠɚɪɧɵɦɢ ɤɨɦɩɟɧɫɚɬɨɪɚɦɢ, 
ɡɚɩɨɥɧɟɧɢɟ ɩɨɬɨɥɨɱɧɨɣ ɧɟɝɨɪɸɱɟɣ ɩɥɢɬɨɣ ECOPHON GEDINA A. 

ɉɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɛɥɨɤɚ ɢ ɩɪɢɧɹɬɢɢ ɨɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɯ 
ɪɟɲɟɧɢɣ ɛɵɥɢ ɭɱɬɟɧɵ ɬɪɟɛɨɜɚɧɢɹ ɤ ɫɨɨɪɭɠɟɧɢɹɦ ɞɚɧɧɨɝɨ ɜɢɞɚ, ɚ ɢɦɟɧɧɨ: 

 ɨɛɟɫɩɟɱɟɧɢɟ ɞɨɫɬɭɩɚ ɆȽɇ; 
 ɨɛɟɫɩɟɱɟɧɢɟ ɬɪɟɛɭɟɦɵɯ ɪɟɠɢɦɨɜ ɨɬɨɩɥɟɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ; 
 ɨɛɟɫɩɟɱɟɧɢɟ ɭɞɨɛɫɬɜɚ ɢ ɫɜɨɛɨɞɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɫɩɨɪɬɫɦɟɧɨɜ, 

ɫɨɬɪɭɞɧɢɤɨɜ ɢ ɡɪɢɬɟɥɟɣ; 
 ɨɛɟɫɩɟɱɟɧɚ ɭɧɢɜɟɪɫɚɥɶɧɨɫɬɶ ɥɟɞɨɜɨɝɨ ɩɨɥɹ ɞɥɹ ɡɚɧɹɬɢɹ ɪɚɡɥɢɱɧɵɦɢ 

ɜɢɞɚɦɢ ɫɩɨɪɬɚ. 
Ʉɨɥɢɱɟɫɬɜɨ ɷɬɚɠɟɣ – ɨɞɢɧ. 
 
1.1.3. Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɤɨɦɩɨɡɢɰɢɨɧɧɵɯ 

ɩɪɢёɦɨɜ ɩɪɢ ɨɮɨɪɦɥɟɧɢɢ ɮɚɫɚɞɨɜ ɢ ɢɧɬɟɪɶɟɪɨɜ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
ȼɧɟɲɧɢɣ ɜɢɞ ɡɞɚɧɢɹ ɨɛɭɫɥɨɜɥɟɧ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɚɪɯɢɬɟɤɬɭɪɧɨɦɭ 

ɚɧɫɚɦɛɥɸ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ɉɤɨɧɧɵɟ ɩɪɨɟɦɵ ɜ ɛɥɨɤɟ ɥɟɞɨɜɨɝɨ ɩɨɥɹ ɧɟ 
ɩɪɟɞɭɫɦɨɬɪɟɧɵ. 

 
1.1.4. Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɨɬɞɟɥɤɟ ɩɨɦɟɳɟɧɢɣ ɨɫɧɨɜɧɨɝɨ, 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ, ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 
 
ɉɪɨɟɤɬɢɪɭɟɦɵ ɛɥɨɤ ɥɟɞɨɜɨɣ ɚɪɟɧɵ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɬɪɟɯ ɛɥɨɤɨɜ 

ɫɩɨɪɬɢɜɧɨɝɨ ɤɨɦɩɥɟɤɫɚ. ȼɫɟ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɢ ɬɟɯɧɢɱɟɫɤɢɟ ɩɨɦɟɳɟɧɢɹ 
ɪɚɫɩɨɥɨɠɟɧɵ ɜ ɛɥɨɤɚɯ ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɨ-ɛɵɬɨɜɵɯ ɢ ɬɟɯɧɢɱɟɫɤɢɯ ɩɨɦɟɳɟɧɢɣ. 

ɉɪɢ ɨɬɞɟɥɤɟ ɩɨɦɟɳɟɧɢɹ ɥɟɞɨɜɨɝɨ ɩɨɥɹ ɩɪɢɦɟɧɟɧɵ ɦɚɬɟɪɢɚɥɵ, 
ɞɨɩɭɫɤɚɸɳɢɟ ɫɢɫɬɟɦɚɬɢɱɟɫɤɭɸ ɨɱɢɫɬɤɭ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɥɹ ɜɧɭɬɪɟɧɧɟɣ 
ɨɬɞɟɥɤɢ ɢɧɬɟɪɶɟɪɚ ɩɨɦɟɳɟɧɢɣ ɩɨɥɢɦɟɪɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɩɨɞɪɹɞɱɢɤɭ 
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ɧɟɨɛɯɨɞɢɦɨ ɩɪɟɞɨɫɬɚɜɢɬɶ ɧɚ ɜɫɟ ɩɪɢɦɟɧɹɟɦɵ ɦɚɬɟɪɢɚɥɵ ɝɢɝɢɟɧɢɱɟɫɤɢɣ 
ɫɟɪɬɢɮɢɤɚɬ, ɩɨɠɚɪɧɵɣ ɫɟɪɬɢɮɢɤɚɬ ɢ ɫɟɪɬɢɮɢɤɚɬ ɫɨɨɬɜɟɬɫɬɜɢɹ.  

ɋɬɟɧɵ ɩɨɦɟɳɟɧɢɹ ɤɪɵɬɨɝɨ ɤɚɬɤɚ ɜɵɩɨɥɧɟɧɵ ɢɡ ɬɪɟɯɫɥɨɣɧɵɯ ɫɬɟɧɨɜɵɯ 
ɩɚɧɟɥɟɣ, ɨɤɪɚɲɟɧɧɵɯ ɜ ɡɚɜɨɞɫɤɢɯ ɭɫɥɨɜɢɹɯ ɩɨɥɢɷɫɬɟɪɨɦ (Ɋȿ) ɫ ɬɨɥɳɢɧɨɣ ɫɥɨɹ 
25 ɦɤɦ. Ɉɫɧɨɜɧɵɟ ɷɥɟɦɟɧɬɵ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ ɩɨɦɟɳɟɧɢɹ ɥɟɞɨɜɨɣ 
ɚɪɟɧɵ ɨɤɪɚɲɟɧɵ ɨɝɧɟɡɚɳɢɬɧɨɣ ɤɪɚɫɤɨɣ «UNITFIRE CH» Ɍɍ 2316-001-
62400388-2009. ɉɭɬɢ ɷɜɚɤɭɚɰɢɢ ɩɨɤɪɚɲɟɧɵ ȼȾɅɄɆ  
ȽɈɋɌ 52020-2003 ɡɚ ɞɜɚ ɪɚɡɚ.  

 

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

 
ȿɫɬɟɫɬɜɟɧɧɨɟ ɨɫɜɟɳɟɧɢɟ ɜ ɛɥɨɤɟ ɥɟɞɨɜɨɣ ɚɪɟɧɵ ɧɟ ɩɪɟɞɭɫɦɨɬɪɟɧɨ.  
 
1.1.6. Ɉɩɢɫɚɧɢɟ ɪɟɲɟɧɢɣ ɩɨ ɞɟɤɨɪɚɬɢɜɧɨ-ɯɭɞɨɠɟɫɬɜɟɧɧɨɣ ɨɬɞɟɥɤɟ 

ɢɧɬɟɪɶɟɪɨɜ  
 
Ɍɪɟɯɫɥɨɣɧɵɟ ɫɬɟɧɨɜɵɟ ɩɚɧɟɥɢ ɨɤɪɚɲɟɧɵ ɜ ɡɚɜɨɞɫɤɢɣ ɭɫɥɨɜɢɹɯ ɜ ɫɟɪɵɟ 

ɢ ɝɨɥɭɛɵɟ ɬɨɧɚ. ɉɭɬɢ ɷɜɚɤɭɚɰɢɢ ɨɤɪɚɲɢɜɚɸɬɫɹ ɜ ɫɜɟɬɥɵɯ ɬɨɧɚɯ. 
 

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

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

 
ɂɫɫɥɟɞɭɟɦɚɹ ɩɥɨɳɚɞɤɚ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɝ. Ʉɚɧɫɤɟ, ɩɨ ɭɥ. 40 ɥɟɬ Ɉɤɬɹɛɪɹ, 

ɱɚɫɬɢɱɧɨ ɫɩɥɚɧɢɪɨɜɚɧɚ, ɧɟ ɡɚɫɟɥɟɧɚ. 
Ƚɟɨɦɨɪɮɨɥɨɝɢɱɟɫɤɢ ɩɥɨɳɚɞɤɚ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ IV ɧɚɞɩɨɣɦɟɧɧɨɣ 

ɬɟɪɪɚɫɵ ɪ. Ʉɚɧ. Ɍɟɪɪɚɫɚ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɩɪɚɜɨɦ ɜɵɫɨɤɨɦ ɛɟɪɟɝɭ ɪ. Ʉɚɧ ɢ ɢɦɟɟɬ 
ɪɨɜɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɫ ɚɛɫɨɥɸɬɧɵɦɢ ɨɬɦɟɬɤɚɦɢ ɨɬ 216,0 ɞɨ 219,0 ɦ. 

ȼ ɫɬɪɭɤɬɭɪɧɨɦ ɨɬɧɨɲɟɧɢɢ ɪɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 
ɦɟɡɨɡɨɣɫɤɨɣ Ʉɚɧɫɤɨ-Ɍɚɫɟɟɜɫɤɨɣ ɧɚɥɨɠɟɧɧɨɣ ɜɩɚɞɢɧɵ. ɉɨɤɪɨɜɧɵɟ 
ɱɟɬɜɟɪɬɢɱɧɵɟ ɨɬɥɨɠɟɧɢɹ ɩɟɪɟɤɪɵɜɚɸɬ ɛɨɥɟɟ ɞɪɟɜɧɢɟ ɩɨɪɨɞɵ ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɚɥɥɸɜɚɬɧɵɦɢ ɨɫɚɞɤɚɦɢ IV ɧɚɞɩɨɣɦɟɧɧɨɣ ɬɟɪɪɚɫɵ ɪ. Ʉɚɧ. Ɍɟɪɪɚɫɚ ɢɦɟɟɬ 
ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɞɨɥɢɧɟ ɪ. Ʉɚɧ, ɫɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ ɨɬɥɨɠɟɧɢɣ 
ɫɨɫɬɚɜɥɹɟɬ 25-30 ɦ. ɧɚɪɹɞɭ ɫ ɩɟɫɤɨɦ ɢ ɝɚɥɟɱɧɢɤɨɦ, ɫɥɚɝɚɸɳɢɦɢ ɧɢɠɧɸɸ 
ɱɚɫɬɶ ɬɟɪɪɚɫɵ, ɜ ɪɚɡɪɟɡɟ ɦɨɝɭɬ ɩɪɢɫɭɬɫɬɜɭɸɬ ɫɭɩɟɫɢ ɢ ɝɥɢɧɵ. 
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ɉɨɞɡɟɦɧɵɟ ɜɨɞɵ ɜɫɤɪɵɬɵ ɜɫɟɦɢ ɫɤɜɚɠɢɧɚɦɢ ɧɚ ɝɥɭɛɢɧɟ ɨɬ 12,5 ɞɨ 15,3 
ɦ, ɧɚ ɚɛɫɨɥɸɬɧɵɯ ɨɬɦɟɬɤɚɯ 202,95-204,09 ɦ. 

Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɨɬɦɟɬɤɚ 0,000 ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɚɛɫɨɥɸɬɧɨɣ ɨɬɦɟɬɤɟ 219,75. 
ɋɢɫɬɟɦɚ ɜɵɫɨɬ – ɛɚɥɬɢɣɫɤɚɹ. 

Ʉɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɭɱɬɟɧɧɵɟ ɩɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ: 

 ɧɨɪɦɚɬɢɜɧɚɹ ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ – 110 ɤɝ/ɦ2 (ɋɉ 20.13330.2016 
«ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ», III  ɫɧɟɝɨɜɨɣ ɪɚɣɨɧ, ɩɪɢɥɨɠɟɧɢɟ Ʉ); 

 ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ – 38 ɤɝ/ɦ2, ɬɢɩ 
ɦɟɫɬɧɨɫɬɢ 1ȼ (ɋɉ 20.13330.2016 «ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ», III  ɜɟɬɪɨɜɨɣ 
ɪɚɣɨɧ), ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɧɚɝɪɭɡɤɢ 1.4; 

 ɫɪɟɞɧɹɹ ɬɟɦɩɟɪɚɬɭɪɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ, 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0.92 – ɦɢɧɭɫ 42°ɋ; 

 ɫɟɣɫɦɢɱɧɨɫɬɶ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ – 6 ɛɚɥɥɨɜ; 
 ɭɪɨɜɟɧɶ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ ɡɞɚɧɢɹ (ɫɨɝɥɚɫɧɨ 384-ɎɁ ɨɬ 30 ɞɟɤɚɛɪɹ 

2009 ɝɨɞɚ) ɧɨɪɦɚɥɶɧɵɣ. Ʉɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɩɨ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɢ – 1.0. 
 
1.2.2. Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ ɡɞɚɧɢɹ, 

ɜɤɥɸɱɚɹ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɵɟ ɫɯɟɦɵ, ɩɪɢɧɹɬɵɟ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɫɱɟɬɨɜ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

 
Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɛɥɨɤɚ ɥɟɞɨɜɨɝɨ ɩɨɥɹ – ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɥɨɧɧɵ ɢ 

ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɛɨɥɶɲɟɩɪɨɥɟɬɧɵɟ ɧɟɫɭɳɢɟ ɢ ɜɬɨɪɨɫɬɟɩɟɧɧɵɟ ɮɟɪɦɵ, 
ɨɤɪɚɲɟɧɧɵɟ ɨɝɧɟɡɚɳɢɬɧɨɣ ɤɪɚɫɤɨɣ «UNITFIRE CH», Ɍɍ-2361-001-62400388-
2009.  

Ɏɟɪɦɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɫɯɟɦɟ ɩɥɨɫɤɨɣ ɪɚɦɵ. 
 
1.2.3. Ɉɩɢɫɚɧɢɟ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɧɟɨɛɯɨɞɢɦɭɸ ɩɪɨɱɧɨɫɬɶ, ɭɫɬɨɣɱɢɜɨɫɬɶ, 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ ɧɟɢɡɦɟɧɹɟɦɨɫɬɶ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɜ ɰɟɥɨɦ, ɚ ɬɚɤɠɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ, ɭɡɥɨɜ, ɞɟɬɚɥɟɣ, ɜ ɩɪɨɰɟɫɫɟ 
ɢɡɝɨɬɨɜɥɟɧɢɹ, ɩɟɪɟɜɨɡɤɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɴɟɤɬɚ 
ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 

 
ɇɟɨɛɯɨɞɢɦɚɹ ɩɪɨɱɧɨɫɬɶ, ɭɫɬɨɣɱɢɜɨɫɬɶ, ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɧɟɢɡɦɟɧɹɟɦɨɫɬɶ 

ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ, ɚ ɬɚɤɠɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɡɚ ɫɱɟɬ ɩɨɫɬɚɧɨɜɤɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɜɹɡɟɣ ɦɟɠɞɭ ɤɨɥɨɧɧɚɦɢ ɢ 
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ɮɟɪɦɚɦɢ, ɪɚɫɩɨɪɤɚɦɢ ɦɟɠɞɭ ɤɨɥɨɧɧɚɦɢ, ɚ ɬɚɤɠɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦɢ ɫɜɹɡɹɦɢ ɩɨ 
ɧɢɠɧɢɦ ɢ ɜɟɪɯɧɢɦ ɩɨɹɫɚɦ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ. 

 
1.2.4. Ɉɛɨɫɧɨɜɚɧɢɟ ɧɨɦɟɧɤɥɚɬɭɪɵ, ɤɨɦɩɨɧɨɜɤɢ ɢ ɩɥɨɳɚɞɟɣ 

ɩɨɦɟɳɟɧɢɣ ɨɫɧɨɜɧɨɝɨ, ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɢ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ ɧɚɡɧɚɱɟɧɢɹ 
ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 

 
ɋɩɨɪɬɢɜɧɵɣ ɡɚɥ ɫ ɥɟɞɨɜɵɦ ɩɨɥɟɦ ɢ ɬɪɢɛɭɧɚɦɢ ɡɚɧɢɦɚɟɬ ɩɥɨɳɚɞɶ 

2683,60 ɦ2. 
ɉɪɨɱɢɟ ɩɨɦɟɳɟɧɢɹ ɜ ɩɪɨɟɤɬɢɪɭɟɦɨɦ ɛɥɨɤɟ ɨɬɫɭɬɫɬɜɭɸɬ. 
 
1.2.5. Ɉɛɨɫɧɨɜɚɧɢɟ ɩɪɨɟɤɬɧɵɯ ɪɟɲɟɧɢɣ ɢ ɦɟɪɨɩɪɢɹɬɢɣ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɫɨɛɥɸɞɟɧɢɟ ɬɪɟɛɭɟɦɵɯ ɬɟɩɥɨɡɚɳɢɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 

 
Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɪɚɫɱɟɬ ɤɪɨɜɥɢ. 
ɉɪɨɮɢɥɶɧɵɣ ɥɢɫɬ ɞɥɹ ɤɪɨɜɥɢ ɩɨɞɛɢɪɚɟɬɫɹ ɢ ɦɚɪɤɢɪɭɟɬɫɹ ɫɨɝɥɚɫɧɨ 

[ȽɈɋɌ 24045-2016 «ɉɪɨɮɢɥɢ ɫɬɚɥɶɧɵɟ ɥɢɫɬɨɜɵɟ ɝɧɭɬɵ ɫ ɬɪɚɩɟɰɢɟɜɢɞɧɵɦɢ 
ɝɨɮɪɚɦɢ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ»]. 
Ɍɚɛɥɢɰɚ 1.1 –Ɍɟɩɥɨɮɢɡɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɦɚɬɟɪɢɚɥɚ ɩɨɤɪɵɬɢɹ 

№ 
ɫɥɨɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɚ 

Ɍɨɥɳɢɧɚ ߜ, ˏ 
Ɍɟɩɥɨɩɪɨɜɨɞɧɨɫɬɶ ߣ, ʑ˕/ሺˏ℃ሻ 

1 ɇ57-750-0,7 0,0007 211 

2 
Ɍɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ 
ɩɥɢɬɵ ɉɉɋ-25-Ɋ-Ⱥ 𝜌 = ʹͷ ˍˆ/ˏଷ 

ɏ 0,034 

3 
ɉɥɢɬɵ «Ɍɢɡɨɥ  
EURO-ɊɍɎ ɇ» 𝜌 = ͳͲͲ ˍˆ/ˏଷ 

0,05 0,035 

4 

Ƚɢɞɪɨɢɡɨɥɹɰɢɨɧɧɵɣ 
ɤɨɜɟɪ – ɉȼɏ ɦɟɦɛɪɚɧɚ 

«PROTAN SE» 𝜌 = Ͳ,ͳͶ ˍˆ/ˏଷ  

0,0012 ɇɟ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ 

 
Ƚɪɚɞɭɫɨ-ɫɭɬɤɢ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ ȽɋɈɉ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

(1.1) 
 ʒСʝʞ = ሺݐ˅ − ˑ˕ሻݐ ∙ ˕ˑݖ =  ℃ ∙ ˔˖˕          (1.1) 
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ɝɞɟ ݐ˅ = ͳͺ℃ − ˓˃˔˚ˈ˕ː˃я ˕ˈ˒ˏˈ˓˃˕˖˓˃ ˅ː˖˕˓ˈːːˈˆˑ ˅ˑˊˇ˖˘˃ ˊˇ˃ːˋя, ˕ˑݐ ;℃ = −ͺ,ͺ℃ − ˔˓ˈˇːяя ˕ˈ˒ˏ˒ˈ˓˃˕˖˓˃ ː˃˓˖ˉːˈˆˑ ˑ˅ˊˇ˖˘˃, ˕ˑݖ ;℃ = ʹ͵͹ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ, ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ, ɩɪɢɧɢɦɚɟɦɚɹ 
ɩɨ ɫɜɨɞɭ ɩɪɚɜɢɥ ɞɥɹ ɩɟɪɢɨɞɚ ɫɨ ɫɪɟɞɧɟɫɭɬɨɱɧɨɣ ɬɟɦɩɟɪɚɬɭɪɨɣ ɧɚɪɭɠɧɨɝɨ 
ɜɨɡɞɭɯɚ ɧɟ ɛɨɥɟɟ ͺ ℃. 

ɉɨɞɫɬɚɜɢɦ ɷɬɢ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (1.1) 
 ʒСʝʞ = (ͳͺ − ሺ−ͺ,ͺሻ) ∙ ʹ͵͹ = ͸͵ͷͳ,͸ ℃ ∙ ˔˖˕ 

. 
ɇɨɪɦɢɪɭɟɦɨɟ ɡɧɚɱɟɧɢɟ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ɨɝɪɚɠɞɚɸɳɢɯ 

ɤɨɧɫɬɪɭɤɰɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (1.2) 
 ܴ଴̞˓ = ܽ ∙ ʒСʝʞ + ܾ              (1.2) 

 
ɝɞɟ a ɢ b – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɵɟ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɩɨ ɞɚɧɧɵɦ 
ɬɚɛɥɢɰɵ 3 [13] ɞɥɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɝɪɭɩɩ ɡɞɚɧɢɣ. ɉɨɥɭɱɚɟɦ, ɱɬɨ a=0,0004, 
b=1,6. 
 ܴ଴̞˓ = Ͳ,ͲͲͲͶ ∙ ͸͵ͷͳ,͸ + ͳ,͸ = Ͷ,ͳͶ ≈ Ͷ 

 

ɋɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ܴ଴, ˏଶ ∙ ℃ ʑ˕⁄ , ɨɞɧɨɪɨɞɧɨɣ ɦɧɨɝɨɫɥɨɣɧɨɣ 
ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (1.3)  

 ܴ଴ = ܴ௦௝ + ܴ௞ + ܴ௦௘            (1.3) 

 ܴ௦௝ =  ͳߙ௜௡௧                                                                                                             ሺͳ.Ͷሻ 
ɝɞɟ ߙ௜௡௧ – ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɜɧɭɬɪɟɧɧɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ 
ɤɨɧɫɬɪɭɤɰɢɢ, ɩɪɢɧɢɦɚɟɦɵ ɩɨ Ɍɚɛɥɢɰɟ 8 ɋɉ 23-101-2004. 
 ܴ௦௘ =  ͳߙ௘௫௧                                                                                                             ሺͳ.ͷሻ 

 
ɝɞɟ ߙ௘௫௧- ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɨɬɞɚɱɢ ɧɚɪɭɠɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɨɝɪɚɠɞɚɸɳɟɣ 
ɤɨɧɫɬɪɭɤɰɢɢ ɞɥɹ ɭɫɥɨɜɢɣ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ, ɩɪɢɧɢɦɚɟɦɵ ɩɨ Ɍɚɛɥɢɰɟ 8 ɋɉ 
23-101-2004. 
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ܴ௞ – ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɫ 
ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɨɞɧɨɪɨɞɧɵɦɢ ɫɥɨɹɦɢ. 

Ɍɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ ܴ௞, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (1.6) ܴ௞ = ܴଵ + ܴଶ + ܴଷ            (1.6) 

 
ɝɞɟ ܴ௡ – ɬɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɨɬɞɟɥɶɧɵɯ ɫɥɨɟɜ ɨɝɪɚɠɞɚɸɳɟɣ 
ɤɨɧɫɬɪɭɤɰɢɢ.  

Ɍɟɪɦɢɱɟɫɤɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ R, ɨɞɧɨɪɨɞɧɨɝɨ ɫɥɨɹ ɦɧɨɝɨɫɥɨɣɧɨɣ 
ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɚ ɬɚɤɠɟ ɨɞɧɨɫɥɨɣɧɨɣ ɨɝɪɚɠɞɚɸɳɟɣ ɤɨɧɫɬɪɭɤɰɢɢ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 R = ߣߜ                                                                                                                       ሺͳ.͹ሻ 
 

ɝɞɟ ߜ − ɬɨɥɳɢɧɚ ɫɥɨɹ, ɦ; ߣ – ɪɚɫɱɟɬɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɬɟɩɥɨɩɪɨɜɨɞɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɫɥɨɹ, ʑ˕/ሺˏ℃ሻ.  
ɋɨɝɥɚɫɧɨ ɜɵɲɟɢɡɥɨɠɟɧɧɵɦ ɮɨɪɦɭɥɚɦ, ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɬɟɩɥɨɩɟɪɟɞɚɱɟ ܴ଴, ˏଶ ∙ ℃ ʑ˕⁄  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 ܴ଴ = ܴ௦௝ + ܴ௞ + ܴ௦௘ = ͳߙ௜௡௧ + ଵߣߜ + ଶߣݔ + ͳߙ௘௫௧                                            ሺͳ.ͻሻ 
 Ͷ = ͳͅ,͹ + Ͳ,ͲͲ͹ʹͳͳ + Ͳ,Ͳ͵ͷݔ + ͳʹ͵

 

Ɉɬɫɸɞɚ ɦɵ ɩɨɥɭɱɚɟɦ, ɱɬɨ ɏ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɬɨɥɳɢɧɨɣ ɭɬɟɩɥɢɬɟɥɹ 
ɪɚɜɟɧ ɏ=0,134 ɦ. Ɍɚɤ ɤɚɤ ɪɚɡɦɟɪɵ, ɜɵɩɭɫɤɚɟɦɵɟ ɮɢɪɦɨɣ-ɩɪɨɢɡɜɨɞɢɬɟɥɟɦ, 
ɧɨɪɦɢɪɭɸɬɫɹ, ɩɨɞɛɢɪɚɟɦ ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɭɸ ɬɨɥɳɢɧɭ ɭɬɟɩɥɢɬɟɥɹ 
ɫɨɝɥɚɫɧɨ ɤɚɬɚɥɨɝɭ. ɏ=140 ɦɦ. 

ɋɨɝɥɚɫɧɨ ɋɉ 50.13330.2012 «Ɍɟɩɥɨɜɚɹ ɡɚɳɢɬɚ ɡɞɚɧɢɣ», ɩɪɢɜɟɞɟɧɧɵɟ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɬɟɩɥɨɩɟɪɟɞɚɱɢ ɨɬɞɟɥɶɧɵɯ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɥɠɧɵ 
ɛɵɬɶ ɧɟ ɦɟɧɶɲɟ ɧɨɪɦɢɪɭɟɦɵɯ ɡɧɚɱɟɧɢɣ (ɩɨɷɥɟɦɟɧɬɧɵɟ ɬɪɟɛɨɜɚɧɢɹ). Ⱦɥɹ 
ɩɪɨɜɟɪɤɢ ɷɬɨɝɨ ɭɫɥɨɜɢɹ ɫɪɚɜɧɢɦ ɡɧɚɱɟɧɢɹ ܴ଴ ɢ ܴ଴̞˓. ɉɨɥɭɱɚɟɦ, ɱɬɨ 

 ܴ଴ = Ͷ,ͳͷ > ܴ଴̞˓ = Ͷ. ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
Ɍɟɩɥɨɬɟɯɧɢɱɟɫɤɢɣ ɫɬɟɧɨɜɵɯ ɨɝɪɚɠɞɟɧɢɣ. 
ɋɬɟɧɨɜɵɟ ɩɚɧɟɥɢ ɜɵɩɨɥɧɟɧɵ ɢɡ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɦɚɪɤɢ ɉɆɋɆ 

«DiWALL ». Ɋɚɫɱɟɬ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɬɨɦɭ ɠɟ ɩɪɢɧɰɢɩɭ, ɱɬɨ ɢ ɪɚɫɱɟɬ ɞɥɹ 
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ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɤɪɵɬɢɹ. Ʉɨɷɮɮɢɰɢɟɧɬ a=0,0003, ɤɨɷɮɮɢɰɢɟɧɬ b=1,2. ȽɋɈɉ 
ɪɚɫɫɱɢɬɚɧ ɢ ɪɚɜɟɧ 6351,6℃ ∙ ˔˖˕. ɉɨɞɫɬɚɜɢɦ ɧɨɜɵɟ ɡɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɜ 
ɮɨɪɦɭɥɭ (1.2) ܴ଴̞˓ = Ͳ,ͲͲͲ͵ ∙ ͸͵ͷͳ,͸ + ͳ,ʹ = ͵,ͳʹ ≈ ͵ 

 
ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɞɚɥɶɧɟɣɲɢɟ ɪɚɫɱɟɬɵ ɧɟ ɬɪɟɛɭɸɬɫɹ, ɬɚɤ ɤɚɤ ɩɚɧɟɥɶ 

ɩɨɞɛɢɪɚɟɬɫɹ ɫɨɝɥɚɫɧɨ ɤɚɬɚɥɨɝɭ ɩɪɨɢɡɜɨɞɢɬɟɥɹ. ɉɚɧɟɥɶ ɫ ɬɨɥɳɢɧɨɣ 150 ɦɦ 
ɢɦɟɟɬ ɡɧɚɱɟɧɢɟ ܴ଴ = ͵,ͳͺ > ܴ଴̞˓ = ͵.  

 
1.2.6. Хɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɩɨɥɨɜ, ɤɪɨɜɥɢ, ɩɨɞɜɟɫɧɵɯ 

ɩɨɬɨɥɤɨɜ, ɚ ɬɚɤɠɟ ɨɬɞɟɥɤɢ ɩɨɦɟɳɟɧɢɣ 
 
Ʉɪɨɜɥɹ ɧɚɞ ɛɥɨɤɨɦ ɥɟɞɨɜɨɝɨ ɩɨɥɹ – ɞɜɭɫɤɚɬɧɚɹ ɦɟɯɚɧɢɱɟɫɤɚɹ, ɫɨ 

ɜɧɭɬɪɟɧɧɢɦ ɜɨɞɨɫɬɨɤɨɦ ɢ ɫ ɩɚɪɚɩɟɬɨɦ ɢɡ ɫɟɧɞɜɢɱ-ɩɚɧɟɥɟɣ. 
Ɉɫɧɨɜɚɧɢɟ ɤɪɨɜɥɢ – ɩɪɨɮɧɚɫɬɢɥ ɇ57-750-0,7 ȺȾɆɅ-1202/ɆɅ-1203 

ȽɈɋɌ 24045-94 ɩɨ ɦɟɬɚɥɥɢɱɟɫɤɢɦ ɮɟɪɦɚɦ. ɍɤɥɨɧ ɤɪɨɜɥɢ 10 ɢ 17%. 
Ɍɟɪɦɨɢɡɨɥɹɰɢɹ ɢɡ ɬɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɯ ɩɥɢɬ ɉɉɋ25-Ɋ-Ⱥ, ȽɈɋɌ 15588-20 
ɬɨɥɳɢɧɨɣ 100 ɦɦ (ɜɟɪɯɧɢɣ ɫɥɨɣ), ɢ ɩɥɢɬɚɦɢ Ɍɢɡɨɥ EURO-ɊɍɎ ɇ, Ɍɍ 
23.99.19-010-08621635-2018 ɬɨɥɳɢɧɨɣ 50 ɦɦ (ɧɢɠɧɢɣ ɫɥɨɣ). 
Ƚɢɞɪɨɢɡɨɥɹɰɢɨɧɧɵɣ ɤɨɜɟɪ – ɉȼɏ ɦɟɦɛɪɚɧɚ PROTAN SE /Ƚ1, ȼ3, Ɋɉ2/ ɮɢɪɦɵ 
«PROTAN AS» (ɇɨɪɜɟɝɢɹ), ɬɨɥɳɢɧɨɣ 1,2 ɦɦ. 

 ɇɚɪɭɠɧɵɟ ɨɝɪɚɠɞɟɧɢɹ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɢɡ 3-ɯ ɫɥɨɣɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ ɦɢɧɟɪɚɥɨɜɚɬɧɵɦ ɭɬɟɩɥɢɬɟɥɟɦ ɬɨɥɳɢɧɨɣ 150 ɦɦ, 
ɩɨɞɨɛɪɚɧɧɵɯ ɩɨ ɤɚɬɚɥɨɝɭ ɩɪɨɢɡɜɨɞɢɬɟɥɹ «DiWALL ». 

ȼɧɭɬɪɟɧɧɢɟ ɩɟɪɟɝɨɪɨɞɤɢ ɛɥɨɤɚ ɨɬɫɭɬɫɬɜɭɸɬ. 
ɉɨɥ ɛɥɨɤɚ ɥɟɞɨɜɨɣ ɚɪɟɧɵ ɜɵɩɨɥɧɟɧ ɩɨ ɦɨɧɨɥɢɬɧɨɦɭ ɠɟɥɟɡɨɛɟɬɨɧɧɨɦɭ 

ɩɟɪɟɤɪɵɬɢɸ ɬɨɥɳɢɧɨɣ 200 ɦɦ. ȼɬɨɪɵɦ ɫɥɨɟɦ – ɡɚɬɢɪɤɚ ɰɟɦɟɧɬɧɨ-ɩɟɫɱɚɧɚɹ 
ɪɚɫɬɜɨɪɨɦ ɦɚɪɤɢ Ɇ75 ɬɨɥɳɢɧɨɣ 4 ɦɦ. ɉɨɫɥɟɞɧɢɦ ɫɥɨɟɦ ɧɚɩɨɥɶɧɨɝɨ ɩɨɤɪɵɬɢɹ 
ɭɤɥɚɞɵɜɚɟɬɫɹ ɩɨɥ-ɬɨɩɩɢɧɝ «LEVEL top Quartz»/Ɍɍ 5745-010-94613022-2006 
ɬɨɥɳɢɧɨɣ 3 ɦɦ. 

Ɉɬɞɟɥɤɚ ɩɨɬɨɥɤɨɜ (ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɛɚɥɨɤ ɢ ɮɟɪɦ) ɜ ɫɩɨɪɬɢɜɧɨɦ ɡɚɥɟ ɫ 
ɥɟɞɨɜɵɦ ɩɨɥɟɦ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɨɞɝɨɬɨɜɤɟ ɩɨɞ ɨɤɪɚɫɤɭ ɢ ɨɤɪɚɫɤɟ ɨɝɧɟɡɚɳɢɬɧɨɣ 
ɤɪɚɫɤɨɣ «UNITFIRE CH»/ Ɍɍ 2316-001-62400388-2009. Ɇɟɬɚɥɥɢɱɟɫɤɢɟ 
ɤɨɥɨɧɧɵ ɤɚɪɤɚɫɚ ɩɨɞɝɨɬɚɜɥɢɜɚɸɬɫɹ ɩɨɞ ɨɤɪɚɫɤɭ ɢ ɨɤɪɚɲɢɜɚɸɬɫɹ ɬɚɤɨɣ ɠɟ 
ɨɝɧɟɡɚɳɢɬɧɨɣ ɤɪɚɫɤɨɣ, ɱɬɨ ɢ ɩɨɬɨɥɤɢ. 
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1.2.7. ɉɟɪɟɱɟɧɶ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɡɚɳɢɬɟ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 
ɢ ɮɭɧɞɚɦɟɧɬɨɜ ɨɬ ɪɚɡɪɭɲɟɧɢɹ 

 
ɇɟɫɭɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɤɚɪɤɚɫɚ ɩɨɞɜɟɪɝɚɸɬɫɹ ɚɧɬɢɤɨɪɪɨɡɢɣɧɨɣ ɢ 

ɩɪɨɬɢɜɨɩɨɠɚɪɧɨɣ ɨɛɪɚɛɨɬɤɟ. Ȼɟɬɨɧɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ, ɩɨɞɥɟɠɚɳɢɟ ɨɛɪɚɬɧɨɣ 
ɡɚɫɵɩɤɟ ɨɛɦɚɡɵɜɚɸɬ ɝɨɪɹɱɢɦ ɛɢɬɭɦɨɦ ɡɚ 2 ɪɚɡɚ. 

1.2.8. ɉɟɪɟɱɟɧɶ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɫɨɛɥɸɞɟɧɢɹ 
ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɬɪɟɛɨɜɚɧɢɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɤ 
ɤɨɧɫɬɪɭɤɬɢɜɧɵɦ ɪɟɲɟɧɢɹɦ, ɜɥɢɹɸɳɢɦ ɧɚ ɷɧɟɪɝɟɬɢɱɟɫɤɭɸ 
ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɡɞɚɧɢɣ, ɫɬɪɨɟɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 

 
Ɍɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ ɨɛɴɟɤɬɚ ɢɫɤɥɸɱɚɟɬ 

ɩɪɟɞɧɚɦɟɪɟɧɧɨɟ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɨɬɯɨɞɨɜ ɢ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ.  

Ɉɛɪɚɡɭɸɳɢɣɫɹ ɜ ɩɪɨɰɟɫɫɟ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɦɭɫɨɪ ɜɵɜɨɡɢɬɫɹ ɧɚ 
ɥɢɰɟɧɡɢɪɨɜɚɧɧɵɣ ɩɨɥɢɝɨɧ ɬɜɟɪɞɵɯ ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ.  

Ɉɬɪɚɛɨɬɚɧɧɵɟ ɦɚɬɟɪɢɚɥɵ ɫɨɛɢɪɚɸɬɫɹ ɜ ɜɵɝɪɟɛ-ɨɬɫɬɨɣɧɢɤ.  
ɋɛɪɨɫ ɯɨɡɛɵɬɨɜɵɯ ɢ ɥɢɜɧɟɜɵɯ ɫɬɨɤɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɝɨɪɨɞɫɤɭɸ ɢɥɢ 

ɥɢɜɧɟɜɭɸ ɤɚɧɚɥɢɡɚɰɢɸ (ɜɵɜɨɡ ɩɨ ɞɨɝɨɜɨɪɭ).  
ɉɪɢɧɹɬɵɟ ɩɪɨɟɤɬɧɵɟ ɪɟɲɟɧɢɹ, ɚ ɬɚɤɠɟ ɤɨɦɩɥɟɤɫ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ 

ɦɟɪɨɩɪɢɹɬɢɣ, ɩɨɡɜɨɥɹɟɬ ɩɪɟɞɨɬɜɪɚɬɢɬɶ ɡɚɝɪɹɡɧɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ 
ɫɪɟɞɵ.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



18 

 

2. Ɋɚɫɱɟɬɧɨ-ɤɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɡɞɟɥ 
 

2.1. Ʉɨɦɩɨɧɨɜɤɚ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ ɡɞɚɧɢɹ ɜ ɨɫɹɯ Ⱥ-ɂ 
 

Ɂɚ ɩɨɥɟɡɧɭɸ ɜɵɫɨɬɭ H0 (ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɱɢɫɬɨɝɨ ɩɨɥɚ – ɨɬɦ. 0.000 
– ɞɨ ɧɢɡɚ ɫɬɪɨɩɢɥɶɧɨɣ ɫɢɫɬɟɦɵ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 7,7 ɦ. Ⱦɥɢɧɚ ɤɨɥɨɧ ɞɨ 
ɧɢɡɚ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ H = H0+HB, ɝɞɟ HB - ɡɚɝɥɭɛɥɟɧɢɟ ɨɩɨɪɧɨɣ ɩɥɢɬɵ ɛɚɡɵ 
ɤɨɥɨɧɧɵ ɧɢɠɟ ɧɭɥɟɜɨɣ ɨɬɦɟɬɤɢ, ɤɨɬɨɪɵɟ ɧɚɡɧɚɱɚɸɬ ɬɚɤ, ɱɬɨɛɵ ɜɟɪɯ ɛɚɡɵ ɧɟ 
ɞɨɯɨɞɢɥ ɞɨ ɭɪɨɜɧɹ ɱɢɫɬɨɝɨ ɩɨɥɚ ɧɚ 50-100 ɦɦ. ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɪɚɫɫɬɨɹɧɢɟ  
HB = 500 ɦɦ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, H=7,7+0,5=8,2 ɦ. 

ȼ ɤɚɱɟɫɬɜɟ ɤɨɥɨɧɧ ɩɪɢɧɹɬɵ ɞɜɭɬɚɜɪɵ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ  
ȽɈɋɌ Ɋ 57837-2017. Ʉɨɥɨɧɧɚ Ʉ1 ɢɦɟɟɬ ɩɪɨɮɢɥɶ 40Ʉ2.  

 

2.2. Ɉɩɢɫɚɧɢɟ ɨɫɨɛɟɧɧɨɫɬɟɣ ɩɪɢɧɹɬɨɣ ɤɨɦɩɨɧɨɜɨɱɧɨɣ ɫɯɟɦɵ 
ɡɞɚɧɢɹ 

 
Ɂɞɚɧɢɟ ɢɦɟɟɬ ɝɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ ɜ ɩɥɚɧɟ 65ɯ39,8 ɦ. Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ 

ɫɯɟɦɚ ɫɨɫɬɨɢɬ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɥɨɧɧ ɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɛɨɥɶɲɟɩɪɨɥɟɬɧɵɯ 
ɧɟɫɭɳɢɯ ɢ ɜɬɨɪɨɫɬɟɩɟɧɧɵɯ ɮɟɪɦ.  

ɒɚɝ ɤɨɥɨɧɧ 6 ɦ. Ʉɨɥɨɧɧɵ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɢɡ ɝɨɪɹɱɟɤɚɬɚɧɵɯ ɞɜɭɬɚɜɪɨɜ 
ɫ ɩɚɪɚɥɥɟɥɶɧɵɦɢ ɝɪɚɧɹɦɢ ɩɨɥɨɤ. ȼ ɭɪɨɜɧɟ ɨɩɢɪɚɧɢɹ ɮɟɪɦ ɧɚ ɤɨɥɨɧɧɵ 
ɜɵɩɨɥɧɟɧɵ ɨɩɨɪɧɵɟ ɫɬɨɣɤɢ, ɫɜɚɪɧɨɝɨ ɫɟɱɟɧɢɹ ɢɡ ɬɚɜɪɚ (ɨɛɪɟɡɚɧɧɵɣ ɞɜɭɬɚɜɪ 
ɧɢɠɧɟɣ ɱɚɫɬɢ ɤɨɥɨɧɧɵ) ɢ ɩɥɚɫɬɢɧɵ. Ʉɪɟɩɥɟɧɢɟ ɨɩɨɪɧɵɯ ɫɬɨɟɤ ɤ ɤɨɥɨɧɧɟ 
ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɫɜɚɪɤɟ. ȼ ɨɫɹɯ 4-15 ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɤɨɥɨɧɧɵ, ɜɵɩɨɥɧɟɧɧɵɟ 
ɫɜɚɪɟɧɧɵɟ ɜ ɤɨɪɨɛɱɚɬɨɟ ɫɟɱɟɧɢɟ ɢɡ ɞɜɭɯ ɝɨɪɹɱɟɤɚɬɚɧɵɯ ɲɜɟɥɥɟɪɨɜ. 

Ɋɢɫɭɧɨɤ 2.1 – Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɫɯɟɦɚ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ ɡɞɚɧɢɹ 
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Ɏɟɪɦɵ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɞɜɭɫɤɚɬɧɵɦɢ ɫ ɝɨɪɢɡɨɧɬɚɥɶɧɵɦ ɧɢɠɧɢɦ 
ɩɨɹɫɨɦ. ȼɵɫɨɬɚ ɮɟɪɦɵ ɩɨ ɧɚɪɭɠɧɵɦ ɝɪɚɧɹɦ ɩɨɹɫɨɜ ɩɨ ɨɫɢ Ⱥ – 1,87 ɦ, ɩɨ ɨɫɢ 
ɂ – 2,41 ɦ, ɜ ɤɨɧɶɤɟ – 4,55 ɦ. ɋɨɟɞɢɧɟɧɢɟ ɷɥɟɦɟɧɬɨɜ ɪɟɲɟɬɤɢ ɫ ɩɨɹɫɚɦɢ ɮɟɪɦɵ 
ɛɟɡɮɚɫɨɧɨɱɧɨɟ, ɧɚ ɫɜɚɪɤɟ. ɋɨɩɪɹɠɟɧɢɟ ɮɟɪɦ ɫ ɤɨɥɨɧɧɚɦɢ – ɲɚɪɧɢɪɧɨɟ. 

ɉɪɨɝɨɧɵ ɩɪɨɥɟɬɨɦ 6 ɦ ɩɪɢɧɹɬɵ ɢɡ ɝɨɪɹɱɟɤɚɬɚɧɵɯ ɲɜɟɥɥɟɪɨɜ. 
Ʉɪɟɩɥɟɧɢɟ ɩɪɨɝɨɧɨɜ ɤ ɫɬɪɨɩɢɥɶɧɵɦ ɮɟɪɦɚɦ ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɧɚ ɛɨɥɬɚɯ. 

ɋɬɚɥɶɧɨɣ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɧɚɫɬɢɥ ɤɪɟɩɢɬɫɹ ɤ ɩɪɨɝɨɧɚɦ ɩɨɫɪɟɞɫɬɜɨɦ 
ɫɚɦɨɫɜɟɪɥɹɳɢɯɫɹ ɜɢɧɬɨɜ. ɇɢɠɧɢɟ ɩɨɥɤɢ ɧɚɫɬɢɥɚ ɤɪɟɩɹɬɫɹ ɤ ɩɪɨɝɨɧɚɦ ɜ 
ɤɚɠɞɨɣ ɜɨɥɧɟ ɧɚ ɤɪɚɣɧɢɯ ɨɩɨɪɚɯ ɢ ɱɟɪɟɡ ɜɨɥɧɭ ɧɚ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɨɩɨɪɚɯ. 
ɋɨɟɞɢɧɟɧɢɹ ɧɚɫɬɢɥɚ ɦɟɠɞɭ ɫɨɛɨɣ ɜɞɨɥɶ ɩɪɨɥɟɬɚ ɜɵɩɨɥɧɹɟɬɫɹ 
ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦɢ ɡɚɤɥɟɩɤɚɦɢ ɫ ɲɚɝɨɦ 500 ɦɦ, ɚ ɩɨɩɟɪёɤ ɩɪɨɥɟɬɚ – ɜɧɚɯɥɟɫɬ 
ɧɚ ɨɩɨɪɟ, ɲɢɪɢɧɚ ɧɚɯɥɟɫɬɚ ɥɢɫɬɨɜ ɧɟ ɦɟɧɟɟ 200 ɦɦ. 

Ƚɟɨɦɟɬɪɢɱɟɫɤɚɹ ɧɟɢɡɦɟɧɹɟɦɨɫɬɶ ɫɢɫɬɟɦɵ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɠɟɫɬɤɢɦ 
ɫɨɩɪɹɠɟɧɢɟɦ ɤɨɥɨɧɧ ɫ ɮɭɧɞɚɦɟɧɬɚɦɢ, ɚ ɬɚɤɠɟ ɪɚɛɨɬɨɣ ɫɜɹɡɟɜɵɯ ɛɥɨɤɨɜ. 

ɋɜɹɡɢ ɹɜɥɹɸɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɷɥɟɦɟɧɬɨɜ ɤɚɪɤɚɫɚ. 
Ɉɧɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɟɝɨ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɭɸ ɧɟɢɡɦɟɧɹɟɦɨɫɬɶ, ɠɟɫɬɤɨɫɬɶ, 
ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɠɚɬɵɯ ɷɥɟɦɟɧɬɨɜ, ɜɨɫɩɪɢɧɢɦɚɸɬ ɧɚɝɪɭɡɤɢ (ɜɟɬɪɨɜɵɟ) ɢ 
ɫɨɡɞɚɸɬ ɭɫɥɨɜɢɹ, ɞɥɹ ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɨɝɨ ɢ ɭɞɨɛɧɨɝɨ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ. 
ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɫɯɟɦɵ ɫɜɹɡɟɣ ɜ ɭɪɨɜɧɟ ɧɢɠɧɢɯ ɩɨɹɫɨɜ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ, 
ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɨɩɟɪɟɱɧɵɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɜɹɡɢ ɜ ɤɚɠɞɨɦ ɩɪɨɥɟɬɟ 
ɡɞɚɧɢɹ, ɜ ɬɨɪɰɚɯ, ɚ ɬɚɤɠɟ ɫ ɨɛɟɢɯ ɫɬɨɪɨɧ ɬɟɦɩɟɪɚɬɭɪɧɵɯ ɲɜɨɜ ɡɞɚɧɢɹ. ɋɜɹɡɢ 
ɩɨ ɜɟɪɯɧɢɦ ɩɨɹɫɚɦ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ ɢ ɫɜɹɡɢ ɩɨ ɧɢɠɧɢɦ ɩɨɹɫɚɦ 
ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɫɨɜɦɟɳɚɬɶ ɜ ɩɥɚɧɟ (ɬ.ɟ. ɜɟɪɯɧɢɟ ɢ ɧɢɠɧɢɟ ɩɨɩɟɪɟɱɧɵɟ ɫɜɹɡɢ 
ɞɨɥɠɧɵ ɛɵɬɶ ɞɪɭɝ ɩɨɞ ɞɪɭɝɨɦ). ȼɟɪɯɧɢɟ ɩɨɹɫɚ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ ɢ 
ɩɪɢɦɵɤɚɸɳɢɟ ɤ ɧɢɦ ɫɥɟɞɭɟɬ ɪɚɫɤɪɟɩɥɹɬɶ ɜ ɩɥɨɫɤɨɫɬɹɯ ɪɚɫɩɨɥɨɠɟɧɢɹ ɷɬɢɯ 
ɫɜɹɡɟɣ ɪɚɫɩɨɪɤɚɦɢ. ȼ ɩɪɨɦɟɠɭɬɤɚɯ ɦɟɠɞɭ ɩɨɩɟɪɟɱɧɵɦɢ ɫɜɹɡɹɦɢ ɫɥɟɞɭɟɬ 
ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɪɚɫɩɨɪɤɢ. ȼ ɦɟɫɬɚɯ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɨɩɟɪɟɱɧɵɯ ɫɜɹɡɟɣ ɩɨɤɪɵɬɢɹ 
ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɭɫɬɚɧɨɜɤɭ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɜɹɡɟɣ ɦɟɠɞɭ ɮɟɪɦɚɦɢ. 

Ʉɨɧɫɬɪɭɤɬɢɜɧɵɟ ɫɯɟɦɵ ɫɜɹɡɟɣ ɡɚɜɢɫɹɬ ɨɬ ɲɚɝɚ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ. ɉɪɢ 
ɲɚɝɟ ɜ 6 ɦɟɬɪɨɜ ɫɜɹɡɟɜɵɟ ɮɟɪɦɵ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɫ ɤɪɟɫɬɨɜɨɣ ɢ ɬɪɟɭɝɨɥɶɧɨɣ 
ɪɟɲɟɬɤɨɣ. ɉɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɩɥɨɫɤɢɟ ɮɟɪɦɵ ɢ ɜɨɫɩɪɢɧɢɦɚɸɬ 
ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɧɚɝɪɭɡɤɭ ɨɬ ɜɟɬɪɚ, ɞɟɣɫɬɜɭɸɳɭɸ ɧɚ ɬɨɪɟɰ ɡɞɚɧɢɹ. ȼɟɥɢɱɢɧɚ 
ɷɬɨɣ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɧɟ ɜɟɥɢɤɚ, ɚ ɩɨɬɨɦɭ ɫɜɹɡɟɜɵɟ ɮɟɪɦɵ ɩɨ ɜɟɪɯɧɢɦ 
ɩɨɹɫɚɦ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ ɫɥɭɠɚɬ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɜɟɪɯɧɢɯ ɫɠɚɬɵɯ ɩɨɹɫɨɜ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ ɢɡ ɩɥɨɫɤɨɫɬɢ. 
ɋɟɱɟɧɢɹ ɷɬɢɯ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɜɹɡɟɜɵɯ ɮɟɪɦ ɩɨɞɛɢɪɚɸɬ ɩɨ ɩɪɟɞɟɥɶɧɨɣ 
ɝɢɛɤɨɫɬɢ, ɫɱɢɬɚɹ ɩɪɢ ɷɬɨɦ, ɱɬɨ ɪɚɫɤɨɫɵ ɤɪɟɫɬɨɜɨɣ ɪɟɲɟɬɤɢ ɪɚɛɨɬɚɸɬ ɬɨɥɶɤɨ 
ɧɚ ɪɚɫɬɹɠɟɧɢɟ. ɉɪɢ ɷɬɨɦ ɫɠɚɬɵɟ ɷɥɟɦɟɧɬɵ ɜɵɤɥɸɱɟɧɵ ɢɡ ɪɚɛɨɬɵ. ɉɪɢ 
ɬɪɟɭɝɨɥɶɧɨɣ ɪɟɲɟɬɤɟ ɪɚɫɤɨɫɵ ɪɚɛɨɬɚɸɬ ɬɨɥɶɤɨ ɧɚ ɫɠɚɬɢɟ. 
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ɋɜɹɡɢ ɩɨ ɤɨɥɨɧɧɚɦ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɞɜɭɯɩɥɨɫɤɨɫɬɧɵɦɢ ɫ 

ɫɨɟɞɢɧɢɬɟɥɶɧɨɣ ɪɟɲɟɬɤɨɣ ɦɟɠɞɭ ɜɟɬɜɹɦɢ ɫɜɹɡɟɣ. ɇɚ ɨɬɦ. +4,000 
ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɢɫɬɟɦɚ ɪɚɫɩɨɪɨɤ, ɫɜɹɡɵɜɚɸɳɚɹ ɜɫɟ ɤɨɥɨɧɧɵ ɩɨ ɩɟɪɢɦɟɬɪɭ. ȼ 
ɨɫɹɯ Ⱥ ɢ ɂ ɜ ɭɪɨɜɧɟ ɨɩɢɪɚɧɢɹ ɮɟɪɦ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɫɢɫɬɟɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ 
ɫɜɹɡɟɣ ɢ ɪɚɫɩɨɪɨɤ ɩɨ ɨɩɨɪɧɵɦ ɫɬɨɣɤɚɦ. ɋɜɹɡɢ ɪɚɡɦɟɳɚɸɬɫɹ ɩɨ ɫɟɪɟɞɢɧɟ 
ɡɞɚɧɢɹ. ɋɜɹɡɢ ɩɨɤɪɵɬɢɹ ɫɨɫɬɨɹɬ ɢɡ ɝɨɪɢɡɨɧɬɚɥɶɧɵɯ ɫɜɹɡɟɣ ɩɨ ɜɟɪɯɧɟɦɭ ɢ 
ɧɢɠɧɟɦɭ ɩɨɹɫɚɦ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ ɢ ɜɟɪɬɢɤɚɥɶɧɵɯ ɫɜɹɡɟɣ ɦɟɠɞɭ ɮɟɪɦɚɦɢ. 
Ʉɪɟɩɥɟɧɢɟ ɫɜɹɡɟɣ ɫ ɷɥɟɦɟɧɬɚɦɢ ɤɚɪɤɚɫɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɛɨɥɬɚɯ. ɋɜɹɡɢ 
ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɵ ɜ ɜɢɞɟ ɬɪɟɭɝɨɥɶɧɵɯ ɮɟɪɦ.  

ɇɚɡɧɚɱɟɧɢɟ ɫɜɹɡɟɣ ɦɟɠɞɭ ɤɨɥɨɧɧɚɦɢ: 

 ɫɨɡɞɚɧɢɟ ɩɪɨɞɨɥɶɧɨɣ ɠɟɫɬɤɨɫɬɢ ɤɚɪɤɚɫɚ; 
 ɨɛɟɫɩɟɱɟɧɢɟ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɨɥɨɧ; 
 ɜɨɫɩɪɢɹɬɢɟ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ. 
ɂɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɩɨ ɜɫɟɦ ɩɪɨɞɨɥɶɧɵɦ ɪɹɞɚɦ ɤɨɥɨɧ ɡɞɚɧɢɹ. ȼ ɤɨɥɨɧɧɚɯ 

ɩɨɫɬɨɹɧɧɨɝɨ ɫɟɱɟɧɢɹ, ɪɚɫɩɨɥɚɝɚɸɬ ɢɯ ɜ ɩɥɨɫɤɨɫɬɢ ɨɫɢ ɤɨɥɨɧɧɵ. Ɋɚɡɦɟɳɚɸɬ 
ɜɟɪɬɢɤɚɥɶɧɵɟ ɫɜɹɡɢ ɜɞɨɥɶ ɤɚɠɞɨɝɨ ɪɹɞɚ ɤɨɥɨɧɧ ɩɨ ɫɪɟɞɢɧɟ ɡɞɚɧɢɹ ɢɥɢ 
ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɛɥɨɤɚ. 

 
2.3. Ɋɚɫɱɟɬ ɩɪɨɝɨɧɚ 
 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɞɚɧɢɟɦ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɩɪɢɧɢɦɚɟɬɫɹ ɩɪɨɝɨɧ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 8240-97 «ɒɜɟɥɥɟɪɵ ɫɬɚɥɶɧɵɟ ɝɨɪɹɱɟɤɚɬɚɧɧɵɟ. 
ɋɨɪɬɚɦɟɧɬ», ɫɟɩɪɢɹ ɉ. 

Ƚɟɨɦɟɬɪɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɲɜɟɥɥɟɪɚ 20ɉ: ℎ = ʹͲͲ ˏˏ; ܾ = ͹͸ ˏˏ; ܵ = ͷ,ʹ ˏˏ; ݐ = ͻˏˏ; ܨ = ʹ͵,Ͷ ˔ˏଶ; ݉ = ͳͺ,Ͷ ˍˆ;  ܫ௑ = ͳͷ͵Ͳ ˔ˏସ; ௑ܹ = ͳͷ͵ ˔ˏଷ; 𝑖௑ = ͺ,Ͳͺ ˔ˏ; ܫ௒ = ͳ͵Ͷ ˔ˏସ; ௒ܹ = ʹͷ,ʹ ˔ˏଷ; 𝑖௒ = ʹ,͵ͻ ˔ˏ, ܺ଴ = ʹ,͵Ͳ ˔ˏ. 



21 

 

ɉɪɨɥɟɬ ɩɪɨɝɨɧɚ ɫɨɫɬɚɜɥɹɟɬ l=6ɦ; ɲɚɝ ɩɪɨɝɨɧɚ b = 3 ɦ. Ɇɚɬɟɪɢɚɥ ɩɪɨɝɨɧɚ 
ɫɬɚɥɶ ɋ345 ɩɨ [ȽɈɋɌ 27772-2015]; ɝɪɭɩɩɚ ɤɨɧɫɬɪɭɤɰɢɣ – 3, ɪɚɫɱɟɬɧɚɹ 
ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ݐ௘௫௧ = −Ͷ͸ ℃, ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɭɞɚɪɧɨɣ 
ɜɹɡɤɨɫɬɢ ɢ ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ ɫɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ 1 ɢ ɬɚɛɥɢɰɟ 5 [ȽɈɋɌ 27772-
2015]. 

Ɋɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɥɢ ɩɨɞɛɢɪɚɸɬɫɹ ɫɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ 5 
[ȽɈɋɌ 27772-2015] ɢ ɬɚɛɥɢɰɟ ȼ.6 [18, ɩɪɢɥ. ȼ]: ܴ௬ = ͵ͶͲ ˍʜ/ˏˏଶ; ܴ ௌ = Ͳ,ͷͺ ∙͵ͶͲ = ͳͻ͹,ʹ  ʜ/ˏˏଶ; ܴ௨௡ = ͶͺͲ ʜ/ˏˏଶ; ܴ௣ = Ͷ͸ͺ ː/ˏˏଶ. 

 
2.4. ɋɛɨɪ ɧɚɝɪɭɡɨɤ 
 

ɉɪɢ ɪɚɫɱɟɬɟ ɩɪɨɝɨɧɚ ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ, ɱɬɨ ɧɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ 
ɫɤɥɚɞɵɜɚɟɬɫɹ ɢɡ ɩɨɫɬɨɹɧɧɨɣ ɧɚɝɪɭɡɤɢ ɨɬ ɜɟɫɚ ɤɨɧɫɬɪɭɤɰɢɣ, ɥɟɠɚɳɢɯ ɜɵɲɟ 
ɩɪɨɝɨɧɚ, ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɢ ɧɚɝɪɭɡɤɢ ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ. ɉɨɫɬɨɹɧɧɚɹ 
ɧɚɝɪɭɡɤɚ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 2.1 

ɉɪɨɝɨɧ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɫɤɚɬɟ ɤɪɨɜɥɢ, ɪɚɛɨɬɚɟɬ ɧɚ ɢɡɝɢɛ ɜ ɞɜɭɯ 
ɩɥɨɫɤɨɫɬɹɯ. 

 𝜎 ൒ 𝜎௑ + 𝜎௒ = ௠௔௫,௫௑ܹܯ + ௠௔௫,௬௒ܹܯ ൑ ܴ௬ߛ௬                                                     ሺʹ.ͳሻ 

 

Ɍɚɛɥɢɰɚ 2.1 – ɇɚɝɪɭɡɤɢ ɧɚ ɩɪɨɝɨɧ ɨɬ ɜɟɫɚ ɜɵɲɟɥɟɠɚɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɇɚɝɪɭɡɤɚ 
ɇɨɪɦɚɬɢɜɧɚɹ, 

ɤɇ/ɦ2 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɧɚɞɟɠɧɨɫɬɢ ɩɨ 

ɧɚɝɪɭɡɤɟ 

Ɋɚɫɱɟɬɧɚɹ, 
ɤɇ/ɦ2 

ɉɪɨɮɥɢɫɬ ɇ57-750-
0,7 

0,055 1,05 0,058 

Ɍɟɩɥɨɢɡɨɥɹɰɢɨɧɧɵɟ 
ɩɥɢɬɵ ɉɉɋ25-Ɋ-Ⱥ 𝜌 = ʹͷ ˍˆ/ˏଷ 

ߜ  = ͳͲͲ ˏˏ 

0,025 1,2 0,03 

ɉɥɢɬɵ «Ɍɢɡɨɥ 
EURO-ɊɍɎ ɇ» 𝜌 = ͳͲͲ ˍˆ/ˏଷ ߜ = ͷͲ ˏˏ 

0,05 1,2 0,06 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.1 
Ƚɢɞɪɨɢɡɨɥɹɰɢɨɧɧɵɣ 

ɤɨɜɟɪ – ɉȼɏ 
ɦɟɦɛɪɚɧɚ 

«PROTAN SE» 𝜌 = Ͳ,ͳͶ ˍˆ/ˏଷ ߜ = ͳ,ʹ ˏˏ 

ͳ,͸ͺ ∙ ͳͲ−଺ 1,2 ʹ.Ͳʹ ∙ ͳͲ−଺ 

ɂɬɨɝɨ: 0,13  0,147 
ɉɪɨɝɨɧ ɩɪɨɥɟɬɨɦ 6 

ɦ (m=18,40 ɤɝ/ɦ) 0,06 1,05 0,063 

ɋɬɪɨɩɢɥɶɧɚɹ ɮɟɪɦɚ 
(m=2,58 ɬ) 0,45 1,05 0,47 

ɋɜɹɡɢ 0,4 1,05 0,42 
ɂɬɨɝɨ ɩɨ ɬɚɛɥɢɰɟ 1,04 - 1,1 

 
Ȼɭɞɟɦ ɫɱɢɬɚɬɶ, ɱɬɨ ɧɚɲɟɦ ɩɪɢɦɟɪɟ ɤɪɨɜɟɥɶɧɵɣ ɧɚɫɬɢɥ ɤɪɟɩɢɬɫɹ ɤ 

ɩɪɨɝɨɧɚɦ ɠɟɫɬɤɨ ɢ ɨɛɪɚɡɭɟɬ ɫɩɥɨɲɧɨɟ ɩɨɥɨɬɧɢɳɟ. ȼ ɷɬɨɦ ɫɥɭɱɚɟ, ɫɤɚɬɧɚɹ 
ɫɨɫɬɚɜɥɹɸɳɚɹ ɧɚɝɪɭɡɤɢ qy ɛɭɞɟɬ ɜɨɫɩɪɢɧɢɦɚɬɶɫɹ ɩɨɥɨɬɧɢɳɟɦ ɤɪɨɜɥɢ, ɚ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɝɨɧ ɦɨɠɧɨ ɪɚɫɫɱɢɬɵɜɚɬɶ ɬɨɥɶɤɨ ɧɚ ɧɚɝɪɭɡɤɭ qɯ. 

Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɨɫɭɳɟɫɬɜɢɬɶ ɠɟɫɬɤɨɟ ɤɪɟɩɥɟɧɢɟ ɧɚɫɬɢɥɚ ɤ ɩɪɨɝɨɧɚɦ, 
ɩɪɨɮɥɢɫɬ ɞɨɥɠɟɧ ɤɪɟɩɢɬɶɫɹ ɤ ɩɪɨɝɨɧɭ ɫɚɦɨɪɟɡɚɦɢ, ɚ ɦɟɠɞɭ ɫɨɛɨɣ ɩɪɨɮɥɢɫɬɵ 
ɞɨɥɠɧɵ ɤɪɟɩɢɬɶɫɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦɢ ɡɚɤɥёɩɤɚɦɢ, ɚ ɩɨɬɨɦɭ ɪɚɫɱёɬɧɨɣ 
ɫɯɟɦɨɣ ɩɪɨɝɨɧɚ ɛɭɞɟɬ ɝɨɪɢɡɨɧɬɚɥɶɧɚɹ ɲɚɪɧɢɪɧɨ ɨɩёɪɬɚɹ ɛɚɥɤɚ, ɜ ɤɨɬɨɪɨɣ 
ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɦɚɤɫɢɦɚɥɶɧɨɟ ɭɫɢɥɢɟ. 

ɉɪɨɝɢɛ ɩɪɨɝɨɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɩɥɨɫɤɨɫɬɢ ɟɝɨ ɜɟɪɬɢɤɚɥɶɧɨɣ ɠёɫɬɤɨɫɬɢ. 
ɉɪɟɞɟɥɶɧɵɣ ɩɪɨɝɢɛ ɩɪɨɝɨɧɚ ɩɪɨɥёɬɚ 6 ɦ ɫɨɝɥɚɫɧɨ [ɋɉ 20.13330.2016 
«ɇɚɝɪɭɡɤɢ ɢ ɜɨɡɞɟɣɫɬɜɢɹ»] ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ 1/200 ɟɝɨ ɩɪɨɥɟɬɚ. 

 
ȼɪɟɦɟɧɧɵɟ ɧɚɝɪɭɡɤɢ 
 
Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɪɢɝɟɥɶ ɩɨɩɟɪɟɱɧɨɣ ɪɚɦɵ ɛɟɡ 

ɩɨɞɫɬɪɨɩɢɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɨɞɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܲ = ܵ଴ ∙ ௙ߛ ∙  (2.2)             ܤ

 
ɝɞɟ  ܵ଴ – ɷɬɨ ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ 
ɩɪɨɟɤɰɢɸ ɩɨɤɪɵɬɢɹ; 

௙ߛ  = ͳ,Ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɞɥɹ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ;  
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ʑ = ͸ ˏ − ˛˃ˆ ˍˑˎˑːː. 
ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

  ܵ଴ = Ͳ,͹ ∙ ܿ௘ ∙ ܿ௧ ∙ ߤ ∙ ௚ܵ                                                                                       ሺʹ.͵ሻ 
 

ɝɞɟ  ௚ܵ – ɜɟɫ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɧɚ 1 ɦ2  ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɨɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ, 
ɩɪɢɧɢɦɚɟɦɵɣ ɩɨ ɩɪɢɥɨɠɟɧɢɸ ȿ, ɬɚɛɥɢɰɚ ȿ1 ɢɥɢ ɋɉ 20.13330.2016 «ɇɚɝɪɭɡɤɢ 
ɢ ɜɨɡɞɟɣɫɬɜɢɹ» ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɧɟɝɨɜɨɝɨ ɪɚɣɨɧɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 
Ƚɨɪɨɞ Ʉɚɧɫɤ ɧɚɯɨɞɢɬɫɹ ɜɨ II  ɫɧɟɝɨɜɨɦ ɪɚɣɨɧɟ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ௚ܵ = ͳ,Ͳͺ ˍʞ˃; ܿ௘ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɧɨɫ ɫɧɟɝɚ ɫ ɩɨɤɪɵɬɢɣ ɡɞɚɧɢɣ ɩɨɞ 
ɞɟɣɫɬɜɢɟɦ ɜɟɬɪɚ; ɞɥɹ ɩɨɥɨɝɢɯ ɩɨɤɪɵɬɢɣ (ɫ ɭɤɥɨɧɨɦ ɞɨ 12%) ɨɞɧɨɩɪɨɥɟɬɧɵɯ ɢ 
ɦɧɨɝɨɩɪɨɥɟɬɧɵɯ ɡɞɚɧɢɣ ɛɟɡ ɮɨɧɚɪɟɣ, ɩɪɨɟɤɬɢɪɭɟɦɵɯ ɜ ɪɚɣɨɧɚɯ ɫɨ ɫɪɟɞɧɟɣ 
ɫɤɨɪɨɫɬɶɸ ɜɟɬɪɚ ɡɚ ɬɪɢ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɯ ɦɟɫɹɰɚ  ܸ ൒ ʹˏ/˔; 

 ܿ௘ = (ͳ,Ͷ − Ͳ,Ͷ√݇)ሺͲ,ͺ + Ͳ,ͲͲͲʹ ∙ ݈௖ሻ                                                          ሺʹ.Ͷሻ 
 

ɝɞɟ k – ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 11.2 [ɋɉ 20.13330.2016]; ݈௖ = ʹܾ − ௕2௟  – ɯɚɪɚɤɬɟɪɧɵɣ ɪɚɡɦɟɪ ɩɨɤɪɵɬɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ ɧɟ ɛɨɥɟɟ 100 
ɦ. 

b – ɧɚɢɦɟɧɶɲɢɣ ɪɚɡɦɟɪ ɩɨɤɪɵɬɢɹ ɜ ɩɥɚɧɟ; 
l – ɧɚɢɛɨɥɶɲɢɣ ɪɚɡɦɟɪ ɩɨɤɪɵɬɢɹ ɜ ɩɥɚɧɟ. 
 ݈௖ = ʹ ∙ ͵ͻ,ͺ − ͵ͻ,ͺଶ͸ͷ = ͷͷ,ʹ͵ ˏ 

 
ɉɪɹɦɵɟ ɡɧɚɱɟɧɢɹ ɞɥɹ ɤɨɷɮɮɢɰɢɟɧɬɚ k, ɩɪɢ ɩɨɥɭɱɟɧɧɨɦ ɡɧɚɱɟɧɢɢ ݈௖ 

ɨɬɫɭɬɫɬɜɭɸɬ. Ɂɧɚɱɟɧɢɟ k ɧɚɯɨɞɢɬɫɹ ɦɟɬɨɞɨɦ ɢɧɬɟɪɩɨɥɹɰɢɢ – k=1,25. 
ɉɨɞɫɬɚɜɢɦ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (2.4) ɢ ɧɚɣɞɟɦ ɤɨɷɮɮɢɰɢɟɧɬ ܿ௘ 

 ܿ௘ = ቀͳ,Ͷ − Ͳ,Ͷ√ͳ,ʹͷቁ ሺͲ,ͺ + Ͳ,ͲͲͲʹ ∙ ͷͷ,ʹ͵ሻ = Ͳ,͹͹ 

 ܿ௧ – ɬɟɪɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ. ɉɪɢɧɢɦɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ  ɩ.10.10 
[ɋɉ 20.13330], ܿ௧ = ͳ;; 

ߤ  = ͳ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɯɨɞɚ ɨɬ ɜɟɫɚ ɫɧɟɝɨɜɨɝɨ ɩɨɤɪɨɜɚ ɡɟɦɥɢ ɤ 
ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɟ ɧɚ ɩɨɤɪɵɬɢɟ. 

Ɉɩɪɟɞɟɥɢɦ ɫɧɟɝɨɜɭɸ ɧɚɝɪɭɡɤɭ 
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 ܵ଴ = Ͳ,͹ ∙ Ͳ,͹͹ ∙ ͳ ∙ ͳ ∙ ͳ,Ͳͺ = Ͳ,ͷͺͶ ˍʜ/ˏଶ 
 ܲ = Ͳ,ͷͺͶ ∙ ͳ,Ͷ ∙ ͸ = Ͷ,ͻ ˍʜ/ˏ 
 
ɋɬɚɬɢɱɟɫɤɢɣ ɪɚɫɱёɬ ɩɪɨɝɨɧɚ 
 
ɇɨɪɦɚɬɢɜɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ 1 ɩɨɝɨɧɧɵɣ ɦɟɬɪ ɩɪɨɝɨɧɚ: 
௡,௣௥ݍ  = ቀ ߙݏ݋௡ܿݍ + ܵ଴ቁ ∙ ܾ + ݉ ∙ ͻ,ͺͳ ∙ ͳͲ−ଷ = (Ͳ,ͳ͵ͳ + Ͳ,ͷͺͶ) ∙ ͵ + ͳͺ,Ͷ ∙ 

 ∙ ͻ,ͺͳ ∙ ͳͲ−ଷ = ʹ,͵ʹ ˍʜˏ                                                                                        ሺʹ.ͷሻ  
௣௥ݍ  = ቀ ߙݏ݋௥ܿݍ + ܵ଴ ∙ ௙ቁߛ ∙ ܾ + ݉ ∙ ͻ,ͺͳ ∙ ͳͲ−ଷ ∙ ͳ,Ͳͷ = 

 = (Ͳ,ͳͶͺͳ + Ͳ,ͷͺͶ ∙ ͳ,Ͷ) ∙ ͵ + ͳͺ,Ͷ ∙ ͻ,ͺͳ ∙ ͳͲ−ଷ ∙ ͳ,Ͳͷ = ͵,Ͳͻ ˍʜˏ        ሺʹ.͸ሻ 
௡,௠௔௫ܯ  = ௡,௣௥ݍ ∙ ݈௣௥ଶͺ = ʹ,͵ʹ ∙ ͸ଶͺ = ͳͲ,Ͷͷ ˍʜ ∙ ˏ                                         ሺʹ.͹ሻ 
௠௔௫ܯ  = ௣௥ݍ ∙ ݈௣௥ଶͺ = ͵,Ͳͻ ∙ ͸ଶͺ = ͳ͵,ͺͻ ˍʜ ∙ ˏ                                              ሺʹ.ͺሻ 
 ܳ௠௔௫ = ௡,௣௥ݍ ∙ ݈௣௥ʹ = ͵,Ͳͻ ∙ ͸ʹ = ͻ,ʹͷ ˍʜ ∙ ˏ                                                 ሺʹ.ͻሻ 
 
Ʉɨɧɫɬɪɭɤɬɢɜɧɵɣ ɪɚɫɱɟɬ ɩɪɨɝɨɧɚ 
 
ɋɥɟɞɭɸɳɟɦ ɷɬɚɩɨɦ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ ɩɪɨɜɟɪɤɚ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ 

ɩɪɨɝɨɧɚ ɜɵɛɪɚɧɧɨɝɨ ɩɪɨɮɢɥɹ. ɗɬɚ ɩɪɨɜɟɪɤɚ ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɩɟɪɜɨɣ ɝɪɭɩɩɟ 
ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ, ɜɵɩɨɥɧɹɟɬɫɹ ɧɚ ɪɚɫɱɟɬɧɵɟ ɧɚɝɪɭɡɤɢ ɢ ɜɤɥɸɱɚɟɬ 
ɩɪɨɜɟɪɤɢ ɧɚ ɩɪɨɱɧɨɫɬɶ, ɨɛɳɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɪɨɝɨɧɚ ɢ ɦɟɫɬɧɭɸ 
ɭɫɬɨɣɱɢɜɨɫɬɶ.  

ɉɪɨɱɧɨɫɬɶ ɩɪɨɝɨɧɚ 1-ɝɨ ɤɥɚɫɫɚ, ɢɡɝɢɛɚɟɦɨɝɨ ɜ ɨɞɧɨɣ ɢɡ ɩɥɨɫɤɨɫɬɟɣ, 
ɩɪɨɜɟɪɹɟɦ ɜ ɫɟɪɟɞɢɧɟ ɟɝɨ ɩɪɨɥɟɬɚ (M=Mmax) ɢ ɧɚ ɨɩɨɪɟ (Q=Qmax). 
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ɇɨɪɦɚɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ: 
 𝜎 = ௠௔௫௑ܹܯ = ͳ͵,ͺͻ ∙ ͳͲଷ ∙ ͳͲଷͳͷ͵ ∙ ͳͲଷ = ͻͲ,͹ͺ ːˏˏଶ < ܴ௬ߛ௖ = ͵ͶͲ ʜ/ˏˏଶ  ሺʹ.ͳͲሻ 

 

Ʉɚɫɚɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɭ ɨɩɨɪɵ:  

𝜏 = Qmax∙ Sx

Ix∙ tw
=

ͻ,ʹͷ ∙ ͳͲଷ ∙ ͺͺ ∙ ͳͲଷͳͷ͵Ͳ ∙ ͳͲଷ ∙ ͻ =102,42 
ʜˏˏ ଶ  <ܴ௦ߛ௖ = = ͳͻ͹,ʹ ʜ/ˏˏଶ                                                                                                ሺʹ.ͳͳሻ  

ɉɪɨɜɟɪɤɚ ɨɛɳɟɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɪɨɝɨɧɚ: 
Ɉɛɳɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɩɪɨɝɨɧɚ ɫɥɟɞɭɟɬ ɫɱɢɬɚɬɶ ɨɛɟɫɩɟɱɟɧɧɨɣ, ɬɚɤ ɤɚɤ 

ɜɵɩɨɥɧɹɟɬɫɹ ɭɫɥɨɜɢɟ: 
«… ɩɪɢ ɩɟɪɟɞɚɱɟ ɧɚɝɪɭɡɤɢ ɱɟɪɟɡ ɫɩɥɨɲɧɨɣ ɠɟɫɬɤɢɣ ɧɚɫɬɢɥ (ɩɥɢɬɵ 

ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɢɡ ɬɹɠɟɥɨɝɨ, ɥɟɝɤɨɝɨ ɢ ɹɱɟɢɫɬɨɝɨ ɛɟɬɨɧɚ, ɩɥɨɫɤɢɣ ɢ 
ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɧɚɫɬɢɥ, ɜɨɥɧɢɫɬɚɹ ɫɬɚɥɶ ɢ ɬ.ɩ.), ɧɟɩɪɟɪɵɜɧɨ 
ɨɩɢɪɚɸɳɢɣɫɹ ɧɚ ɫɠɚɬɵɣ ɩɨɹɫ ɛɚɥɤɢ ɢ ɫ ɧɢɦ ɫɜɹɡɚɧɧɵɣ ɫ ɩɨɦɨɳɶɸ ɫɜɚɪɤɢ, 
ɛɨɥɬɨɜ, ɫɚɦɨɪɟɡɚɸɳɢɯ ɜɢɧɬɨɜ ɢ ɞɪ.; ɩɪɢ ɷɬɨɦ ɫɢɥɵ ɬɪɟɧɢɹ ɭɱɢɬɵɜɚɬɶ ɧɟ 
ɫɥɟɞɭɟɬ». 

ȼ ɧɚɲɟɦ ɫɥɭɱɚɟ ɩɪɨɮɢɥɢɪɨɜɚɧɧɵɣ ɥɢɫɬ ɨɩɢɪɚɟɬɫɹ ɧɟɩɪɟɪɵɜɧɨ ɧɚ 
ɫɠɚɬɵɣ ɩɨɹɫ ɩɪɨɝɨɧɚ ɢ ɫɜɹɡɚɧ ɫ ɧɢɦ ɫɚɦɨɧɚɪɟɡɚɸɳɢɦɢɫɹ ɜɢɧɬɚɦɢ, ɤɪɟɩɥɟɧɢɟ 
ɥɢɫɬɨɜ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɤɨɦɛɢɧɢɪɨɜɚɧɧɵɦɢ ɡɚɤɥɟɩɤɚɦɢ ɢ 
ɩɟɪɟɞɚɟɬ ɧɚɝɪɭɡɤɭ. 

Ɋɢɫɭɧɨɤ 2.2 – Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɩɪɨɝɨɧɚ 
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ɉɪɨɜɟɪɤɚ ɦɟɫɬɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ ɷɥɟɦɟɧɬɨɜ ɩɪɨɝɨɧɚ: 
Ɇɟɫɬɧɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɷɥɟɦɟɧɬɨɜ ɩɪɨɤɚɬɧɵɯ ɩɪɨɝɨɧɨɜ ɧɟ ɩɪɨɜɟɪɹɟɬɫɹ, 

ɬɚɤ ɤɚɤ ɨɧɚ ɨɛɟɫɩɟɱɟɧɚ ɫɨɨɬɧɨɲɟɧɢɟɦ ɢɡ ɪɚɡɦɟɪɨɜ, ɧɚɡɧɚɱɟɧɧɵɯ ɫ ɭɱɟɬɨɦ 
ɭɫɬɨɣɱɢɜɨɫɬɢ ɪɚɛɨɬɵ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɧɚɩɪɹɠɟɧɧɵɯ ɫɨɫɬɨɹɧɢɹɯ.  

ɉɪɨɜɟɪɤɚ ɠɟɫɬɤɨɫɬɢ ɩɪɨɝɨɧɚ: 
ɉɪɨɜɟɪɤɚ ɞɟɮɮɨɪɦɚɬɢɜɧɨɫɬɢ (ɠɟɫɬɤɨɫɬɢ) ɨɬɧɨɫɢɬɫɹ ɤɨ ɜɬɨɪɨɣ ɝɪɭɩɩɟ 

ɩɪɟɞɟɥɶɧɵɯ ɫɨɫɬɨɹɧɢɣ ɢ ɧɚɩɪɚɜɥɟɧɚ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɭɫɥɨɜɢɣ, 
ɡɚɬɪɭɞɧɹɸɳɢɯ ɢɯ ɧɨɪɦɚɥɶɧɭɸ ɷɤɫɩɥɭɚɬɚɰɢɸ. ɋɭɬɶ ɩɪɨɜɟɪɤɢ: ɦɚɤɫɢɦɚɥɶɧɵɣ 
ɩɪɨɝɢɛ  fmax ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ ɩɪɟɞɟɥɶɧɵɯ ɡɧɚɱɟɧɢɣ fu, ɭɫɬɚɧɨɜɥɟɧɧɵɯ 
ɧɨɪɦɚɦɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ; fmax ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɨɬ ɧɨɪɦɚɬɢɜɧɵɯ ɧɚɝɪɭɡɨɤ. 

ɉɪɢ ɧɟɜɵɩɨɥɧɟɧɢɢ ɩɪɨɜɟɪɤɢ ɧɚ ɠɟɫɬɤɨɫɬɶ ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ 
ɫɟɱɟɧɢɟ ɩɪɨɝɨɧɚ ɢ ɫɧɨɜɚ ɨɩɪɟɞɟɥɢɬɶfmax. 
 f୫a୶ = M୬,୫a୶ ∙  l˒˓ଶͳͲ ∙ EI୶ =  ͳͲ,Ͷͷ ∙ ͳͲ ∙  ͸ଶ ∙  ͳͲସͳͲ ∙ ʹ,Ͳ͸ ∙ ͳͲହ ∙ ͳͲ−ଵ ∙ ͳͷ͵Ͳ = Ͳ,ͳͳͻ ˔ˏ         ሺʹ.ͳʹሻ 

             f୫a୶ = Ͳ,ͳͳ͹ ˔ˏ < fu = ͵ ˔ˏ 

 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɠɟɫɬɤɨɫɬɶ ɩɪɨɝɨɧɚ ɨɛɟɫɩɟɱɟɧɚ. 
 

2.5. Ɋɚɫɱɟɬ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ ɩɨɤɪɵɬɢɹ 
 

ɉɪɨɜɟɞɟɧɢɹ ɪɚɫɱɟɬɚ ɮɟɪɦɵ ɧɟɨɛɯɨɞɢɦɨ ɫɮɨɪɦɢɪɨɜɚɬɶ ɢɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
ɩɨ ɢ ɨɩɪɟɞɟɥɢɬɶ ɧɚɝɪɭɡɤɢ ɧɚ ɮɟɪɦɭ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
ɉɪɨɥɟɬ ɮɟɪɦɵ ɜ ɨɫɹɯ Ⱥ-ɂ: ݈ = ͵ͻ,ͺ ɦ; 
ȼɵɫɨɬɚ ɮɟɪɦɵ ɧɚ ɨɩɨɪɚɯ: ɩɨ ɨɫɢ Ⱥ: ℎ௥௢А = ͳ,ͺ͹ ˏ; ɩɨ ɨɫɢ ɂ ℎ௥௢ʗ =ʹ,Ͷͳ ˏ; 
ɍɤɥɨɧ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɮɟɪɦɵ: ɨɬ ɨɩɨɪɵ ɩɨ ɨɫɢ Ⱥ ɞɨ ɤɨɧɶɤɚ 𝑖ଵ = ͳ͹%, ɨɬ 

ɤɨɧɶɤɚ ɞɨ ɨɩɨɪɵ ɩɨ ɨɫɢ ɂ  𝑖ଶ = ͳͲ%. 
Ɇɚɬɟɪɢɚɥ ɮɟɪɦɵ – ɫɬɚɥɶ ɋ345 ɩɨ [ȽɈɋɌ 27772-2015]; ɝɪɭɩɩɚ 

ɤɨɧɫɬɪɭɤɰɢɣ – 2, ɪɚɫɱɟɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɣɨɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ݐ௘௫௧ = −Ͷ͸ ℃, 
ɩɨɤɚɡɚɬɟɥɢ ɩɨ ɭɞɚɪɧɨɣ ɜɹɡɤɨɫɬɢ ɢ ɯɢɦɢɱɟɫɤɨɦɭ ɫɨɫɬɚɜɭ ɫɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ 1 ɢ 
ɬɚɛɥɢɰɟ 5 [ȽɈɋɌ 27772-2015]. 

Ɋɚɫɱɟɬɧɵɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɫɬɚɥɢ ɩɨɞɛɢɪɚɸɬɫɹ ɫɨɝɥɚɫɧɨ ɬɚɛɥɢɰɟ 5 
[ȽɈɋɌ 27772-2015] ɢ ɬɚɛɥɢɰɟ ȼ.6 [18, ɩɪɢɥ. ȼ]: ܴ௬ = ͵ͶͲ ˍʜ/ˏˏଶ; ܴ ௌ = Ͳ,ͷͺ ∙͵ͶͲ = ͳͻ͹,ʹ  ʜ/ˏˏଶ; ܴ௨௡ = ͶͺͲ ʜ/ˏˏଶ; ܴ௣ = Ͷ͸ͺ ː/ˏˏଶ. 
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ɋɟɱɟɧɢɟ ɮɟɪɦɵ ɢɡ ɬɪɭɛ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɢ ɤɜɚɞɪɚɬɧɨɝɨ ɫɟɱɟɧɢɹ; ɪɟɲɟɬɤɚ 
ɬɪɟɭɝɨɥɶɧɚɹ ɫ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɫɬɨɣɤɚɦɢ. 

ɋɜɚɪɤɚ ɷɥɟɦɟɧɬɨɜ ɩɪɨɜɨɞɢɬɫɹ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɨɣ ɞɭɝɨɜɨɣ ɫɜɚɪɤɨɣ ɜ 
ɫɪɟɞɟ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɆȾɋɋɈ2; ɩɪɨɜɨɥɨɤɚ – ɋȼ-08Ƚ2ɋ. 

 
 
2.5.1.  Ɉɩɪɟɞɟɥɟɧɢɟ ɧɚɝɪɭɡɨɤ ɧɚ ɫɬɪɨɩɢɥɶɧɭɸ ɮɟɪɦɭ ɢ ɭɫɢɥɢɣ ɜ ɟɟ 

ɫɬɪɟɠɧɹɯ 
 

2.5.2. ɉɨɫɬɨɹɧɧɚɹ ɧɚɝɪɭɡɤɚ 
 
ɉɨɫɬɨɹɧɧɵɟ ɧɚɝɪɭɡɤɢ – ɷɬɨ ɧɚɝɪɭɡɤɢ, ɤɨɬɨɪɵɟ ɮɟɪɦɚ ɜɨɫɩɪɢɧɢɦɚɟɬ ɨɬ 

ɜɟɫɚ ɤɪɨɜɥɢ, ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ (ɩɪɨɮɢɥɶɧɵɣ ɧɚɫɬɢɥ), ɢ ɧɟɫɭɳɢɯ 
ɤɨɧɫɬɪɭɤɰɢɣ (ɫɬɪɨɩɢɥɶɧɵɟ ɮɟɪɦɵ, ɫɜɹɡɢ, ɮɨɧɚɪɢ (ɟɫɥɢ ɢɦɟɸɬɫɹ), ɩɪɨɝɨɧɵ ɢ 
ɬ.ɞ.) ɩɨɤɪɵɬɢɹ.  ݍ = ͳ,ͳ ∙ ͸ = ͸,͸ͳ ˍʜ/ˏ         (2.13) 

ܨ˒  = ݍ ∙ ͵ = ͸,͸ʹ ∙ ͳ,Ͷ ∙ ͵ = ͳͻ,ͺͷ ˍʜ         (2.14) 
 
2.5.3. ȼɪɟɦɟɧɧɚɹ ɧɚɝɪɭɡɤɚ 
 
ɋɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ 

Ɋɚɫɱɟɬ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɜɟɞɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɋɉ 20.13330.2016. 
Ɍɢɩ ɦɟɫɬɧɨɫɬɢ ȼ. 

ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɩɪɨɟɤɰɢɸ 
ɩɨɤɪɵɬɢɹ ɫɥɟɞɭɟɬ ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ (2.3). 

Ɋɢɫɭɧɨɤ 2.3 – ɋɯɟɦɚ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ 
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Ɍɚɤ ɤɚɤ ɤɪɨɜɥɹ ɡɞɚɧɢɹ ɞɜɭɫɤɚɬɧɚɹ ɢ ɢɦɟɟɬ ɪɚɡɧɵɣ ɭɤɥɨɧ, ɬɨ ɧɚɝɪɭɡɤɚ 
ɤɨɷɮɮɢɰɢɟɧɬ ܿ௘ ɛɭɞɟɬ ɭɱɢɬɵɜɚɬɶɫɹ ɞɥɹ ɞɜɭɯ ɪɚɡɧɵɯ ɭɤɥɨɧɨɜ: 

1) ɞɥɹ ɭɤɥɨɧɚ ɤɪɨɜɥɢ 𝑖ଵ = ͳ͹%, ܿ ௘ = Ͳ,ͺͷ ɢ ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ ɪɚɜɧɚ 
 ܵ଴ = Ͳ,ͺͷ ∙ ͳ ∙ ͳ ∙ ͳ,Ͳͺ = Ͳ,ͻͳͺ ˍʜ/ˏଶ 
 

2) ɞɥɹ ɭɤɥɨɧɚ ɤɪɨɜɥɢ 𝑖ଶ = ͳͲ%: 
ɤɨɷɮɮɢɰɢɟɧɬ ܿ ௘ ɞɥɹ ɩɨɥɨɝɢɯ ɩɨɤɪɵɬɢɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (2.4) 
 ܿ௘ = (ͳ,Ͷ − Ͳ,Ͷ√݇)ሺͲ,ͺ + Ͳ,ͲͲͲʹ ∙ ݈௖ሻ 

 

ɝɞɟ ݇ – ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 11.1.6 [ɋɉ 20.13330]; 
 ݈௖ – ɯɚɪɚɤɬɟɪɧɵɣ ɪɚɡɦɟɪ ɩɨɤɪɵɬɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ ɧɟ ɛɨɥɟɟ 100 ɦ, 
ɪɚɫɫɱɢɬɚɧ ɜ ɩ.2.4. 
 ݇ = ݇ଵ଴ ቀݖ௘ͳͲቁଶ𝛼                                                                                                  ሺʹ.ͳͷሻ 

 
ɝɞɟ ݇ଵ଴ ˋ ߙ – ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɬɚɛɥɢɰɟ 11.3 [ɋɉ 20.13330], ݇ ଵ଴ = Ͳ,͸ͷ, ߙ = Ͳ,ʹ; 
௘ݖ ,௘ – ɜɵɫɨɬɚ ɡɞɚɧɢɹݖ  = ͳ͵,Ͳͺ ˏ. 

 ݇ = Ͳ,͸ͷ ∙ (ͳ͵,ͲͺͳͲ )ଶ∙଴,ଶ = Ͳ,͹ʹ͵ 

 
Ɉɬɫɸɞɚ ɩɨɥɭɱɚɟɦ 
 ܿ௘ = (ͳ,Ͷ − Ͳ,Ͷ√Ͳ,͹ʹ͵)ሺͲ,ͺ + Ͳ,ͲͲͲʹ ∙ ͷͷ,ʹ͵ሻ = Ͳ,ͺͷͻ 

 ܵ଴ = Ͳ,ͺͷͻ ∙ ͳ ∙ ͳ ∙ ͳ,Ͳͺ = Ͳ,ͻʹͺ ˍʜ/ˏଶ 
 

Ɋɚɫɱɟɬɧɚɹ ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ, ɨɤɚɡɵɜɚɟɦɚɹ ɧɚ ɮɟɪɦɭ ɩɪɢ ɭɝɥɟ ɧɚɤɥɨɧɚ 
ɤɪɨɜɥɢ 𝑖ଶ = ͳͲ%, ɫɨɫɬɚɜɥɹɟɬ 

 ௥ܲ = ܵ଴ ∙ ௙ߛ ∙  ሺʹ.ͳ͸ሻ                                                                                                    ܤ
 

ɝɞɟ ߛ௙ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ ɞɥɹ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ, ߛ௙ = ͳ,Ͷ; 
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ܤ ,ɲɚɝ ɤɨɥɨɧɧ – ܤ  = ͸ ˏ.  
 ଶܲ = Ͳ,ͻʹͺ ∙ ͳ,Ͷ ∙ ͸ = ͹,͹ͻ ˍʜ/ˏ 

 
Ɋɚɫɱɟɬɧɚɹ ɫɧɟɝɨɜɚɹ ɧɚɝɪɭɡɤɚ, ɨɤɚɡɵɜɚɟɦɚɹ ɧɚ ɮɟɪɦɭ ɩɪɢ ɭɝɥɟ ɧɚɤɥɨɧɚ 

ɤɪɨɜɥɢ 𝑖ଵ = ͳ͹%, ɫɨɫɬɚɜɥɹɟɬ 
 ଵܲ = Ͳ,ͻͳͺ ∙ ͳ,Ͷ ∙ ͸ = ͹,͹ͳ ˍʜ/ˏ 
௖ଶܨ  = ͹,͹ͻ ∙ ͵ = ʹ͵,͵ͻ ˍʜ 
௖ଵܨ  = ͹,͹ͳ ∙ ͵ = ʹ͵,ͳ͵ ˍʜ 
 
ȼɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ 
Ⱦɥɹ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɫɥɟɞɭɸɳɢɟ 

ɜɨɡɞɟɣɫɬɜɢɹ ɜɟɬɪɚ: 
ɚ) ɨɫɧɨɜɧɨɣ ɬɢɩ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ (ɨɫɧɨɜɧɚɹ ɜɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ); 
ɛ) ɩɢɤɨɜɵɟ ɡɧɚɱɟɧɢɹ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɧɚ 

ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɷɥɟɦɟɧɬɵ ɨɝɪɚɠɞɟɧɢɹ ɢ ɷɥɟɦɟɧɬɵ ɢɯ ɤɪɟɩɥɟɧɢɹ (ɩɢɤɨɜɚɹ 
ɜɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ); 

ɜ) ɪɟɡɨɧɚɧɫɧɨɟ ɜɢɯɪɟɜɨɟ ɜɨɡɛɭɠɞɟɧɢɟ 
ɝ) ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢ ɧɟɭɫɬɨɣɱɢɜɵɟ ɤɨɥɟɛɚɧɢɹ ɬɢɩɚ ɝɚɥɨɩɢɪɨɜɚɧɢɹ, 

ɞɢɜɟɪɝɟɧɰɢɢ ɢ ɮɥɚɬɬɟɪɚ. 
Ɋɟɡɨɧɚɧɫɧɨɟ ɜɢɯɪɟɜɨɟ ɜɨɡɛɭɠɞɟɧɢɟ ɢ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɟ ɧɟɭɫɬɨɣɱɢɜɵɟ 

ɤɨɥɟɛɚɧɢɹ ɬɢɩɚ ɝɚɥɨɩɢɪɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɭɱɢɬɵɜɚɬɶ ɞɥɹ ɡɞɚɧɢɣ ɢ 
ɫɩɥɨɲɧɨɫɬɟɧɱɚɬɵɯ ɫɨɨɪɭɠɟɧɢɣ ɭ ɤɨɬɨɪɵɯ h/d>10, ɝɞɟ h – ɜɵɫɨɬɚ, d – 
ɯɚɪɚɤɬɟɪɧɵɣ ɩɨɩɟɪɟɱɧɵɣ ɪɚɡɦɟɪ. ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜ ɞɚɧɧɨɦ ɪɚɫɱɟɬɟ ɧɟ 
ɭɱɢɬɵɜɚɸɬɫɹ. 

 Ɋɚɫɱɟɬ ɤɚɪɤɚɫɚ ɫɥɟɞɭɟɬ ɩɪɨɢɡɜɨɞɢɬɶ ɞɥɹ ɨɫɧɨɜɧɨɝɨ ɬɢɩɚ ɜɟɬɪɨɜɨɣ 
ɧɚɝɪɭɡɤɢ. 

ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ, ɜ ɷɬɨɦ ɫɥɭɱɚɟ, ɫɥɟɞɭɟɬ 
ɨɩɪɟɞɟɥɹɬɶ, ɤɚɤ ɫɭɦɦɭ ɫɪɟɞɧɟɣ (ݓெሻ ɢ ɩɭɥɶɫɚɰɢɨɧɧɨɣ ɫɨɫɬɚɜɥɹɸɳɢɯ (ݓ௚ሻ 

ݓ  = ெݓ +  ௚                                                                                                     ሺʹ.ͳ͹ሻݓ
 
ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɪɟɞɧɟɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɜ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɷɤɜɢɜɚɥɟɧɬɧɨɣ ɜɵɫɨɬɵ ݖ௘ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɡɟɦɥɢ ɫɥɟɞɭɟɬ 
ɨɩɪɟɞɟɥɹɬɶ ɩɨ ɮɨɪɦɭɥɟ 
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௠ݓ  = ଴ݓ ∙ ݇ሺݖ௘ሻ ∙ ܿ                                                                                           ሺʹ.ͳͺሻ 
 

ɝɞɟ ݓ଴ – ɧɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɨɟ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ 11.1.4 [ɋɉ 20.13330]. Ʉɚɧɫɤ ɧɚɯɨɞɢɬɫɹ ɜ III  ɜɟɬɪɨɜɨɦ ɪɚɣɨɧɟ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ݓ଴ = Ͳ,͵ͺ ˍʞ˃; 
 ݇ሺݖ௘ሻ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɢɡɦɟɧɟɧɢɟ ɜɟɬɪɨɜɨɝɨ ɞɚɜɥɟɧɢɹ ɞɥɹ 
ɜɵɫɨɬɚ ݖ௘. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɩ. 11.1.5 ɢ 11.1.6 [ɋɉ 20.13330]. Ⱦɥɹ ɡɞɚɧɢɣ ɩɪɢ ℎ ൑ ݀ → ௘ݖ = ℎ = ͳ͵,Ͳͺ ˏ. ɋ ɩɨɦɨɳɶɸ ɥɢɧɟɣɧɨɣ ɢɧɬɟɪɩɨɥɹɰɢɢ ɢ ɬɚɛɥɢɰɵ 
11.2 [CG 20.13330] ɩɨɥɭɱɚɟɦ ɡɧɚɱɟɧɢɟ ݇ሺݖ௘ሻ = Ͳ,͹ͳͳ͸; 
 ܿ – ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ. 

Ⱥɷɪɨɞɢɧɚɦɢɱɟɫɤɢɣ ɤɨɷɮɮɢɰɢɟɧɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩ. 11.1.7 
[ɋɉ 20.13330]. ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɤɨɦɩɨɧɟɧɬɨɜ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɫɥɟɞɭɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɡɧɚɱɟɧɢɹ ɚɷɪɨɞɢɧɚɦɢɱɟɫɤɢɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ: 
ɜɧɟɲɧɟɝɨ ɞɚɜɥɟɧɢɹ ܿ௘, ɬɪɟɧɢɹ ௙ܿ, ɜɧɭɬɪɟɧɧɟɝɨ ɞɚɜɥɟɧɢɹ ܿ௜ ɢ ɥɨɛɨɜɨɝɨ 
ɫɨɩɪɨɬɢɜɥɟɧɢɹ ܿ ௫, ɩɨɩɟɪɟɱɧɨɣ ɫɢɥɵ ܿ ௬, ɤɪɭɬɹɳɟɝɨ ɦɨɦɟɧɬɚ ܿெ𝑧, ɩɪɢɧɢɦɚɟɦɵɯ 
ɩɨ ɩɪɢɥɨɠɟɧɢɸ ȼ.1 [ɋɉ 20.13330]. 

ɋɨɝɥɚɫɧɨ ɩɪɢɥɨɠɟɧɢɸ ȼ.1.2 ɩɪɢ ɭɝɥɟ ɧɚɤɥɨɧɚ ɮɟɪɦɵ 𝑖ଵ = ͳ͹% 
ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɫɦɨɬɪɟɬɶ ɞɜɚ ɜɚɪɢɚɧɬɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ: 

1) ɞɥɹ ɧɚɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ 
 ܿ௘+ = −Ͳ,ͺͷ 
 

ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɪɟɞɧɟɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ 
+௠ݓ  = Ͳ,͵ͺ ∙ Ͳ,͹ͳʹ ∙ ሺ−Ͳ,ͺͷሻ = −Ͳ,ʹ͵ ˍʜ/ˏଶ                                          ሺʹ.ͳͻሻ 
 
Ⱦɥɹ ɩɨɞɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ 
 ܿ௘− = −Ͳ,ͻͶ 
ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɪɟɞɧɟɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ 
−௠ݓ  = Ͳ,͵ͺ ∙ Ͳ,͹ͳʹ ∙ ሺ−Ͳ,ͻͶሻ = −Ͳ,ʹͷͶ ˍʜ/ˏଶ 
 
Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɤɪɵɬɢɹ 
+ݓ  = −Ͳ,ʹ͵ ∙ ͳ,Ͷ = −Ͳ,͵ʹͳ ˍʜ/ˏଶ                                                             ሺʹ.ʹͲሻ 
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−ݓ = −Ͳ,ʹͷͶ ∙ ͳ,Ͷ = −Ͳ,͵ͷ͸ ˍʜ/ˏଶ 
 
Ɋɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɜɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɤɪɵɬɢɹ 
+ଵˍݍ  = +ݓ ∙ ܾ = −Ͳ,͵ʹͳ ∙ ͸ = −ͳ,ͻ͵ ˍʜ/ˏ                                                ሺʹ.ʹͳሻ 
−ଵˍݍ  = −ݓ ∙ ܾ = −Ͳ,͵ͷ͸ ∙ ͵ = −ʹ,ͳͶ ˍʜ/ˏ 
 
ȼɟɬɪɨɜɭɸ ɧɚɝɪɭɡɤɭ ɩɪɢɤɥɚɞɵɜɚɟɦ ɤ ɭɡɥɚɦ ɮɟɪɦɵ. 
ɋɨɫɪɟɞɨɬɨɱɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɜɟɬɪɚ ɩɪɢ ɩɟɪɜɨɦ ɜɚɪɢɚɧɬɟ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ܨ˅  ଵ+ = +ଵˍݍ ∙ ͵ ∙ sin ߙ = −ͳ,ͻ͵ ∙ ͵ ∙ sin ͳ͹° = −ͳ,͸ͻ ˍʜ                           ሺʹ.ʹʹሻ 
ܨ˅  ଵ− = −ଵˍݍ ∙ ͵ ∙ sin ߙ = −ʹ,ͳͶ ∙ ͵ ∙ sin ͳͲ° = −ͳ,ͳͳ ˍʜ 
 

2) ɞɥɹ ɧɚɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ 
 ܿ௘+ = Ͳ,ʹͶ 
 

ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɪɟɞɧɟɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ 
+௠ݓ  = Ͳ,͵ͺ ∙ Ͳ,͹ͳʹ ∙ Ͳ,ʹͶ = Ͳ,Ͳ͸ͷ ˍʜ/ˏଶ 
 
Ⱦɥɹ ɩɨɞɜɟɬɪɟɧɧɨɣ ɫɬɨɪɨɧɵ 
 ܿ௘− = −Ͳ,ͻͶ 
 
ɇɨɪɦɚɬɢɜɧɨɟ ɡɧɚɱɟɧɢɟ ɫɪɟɞɧɟɣ ɫɨɫɬɚɜɥɹɸɳɟɣ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ 
−௠ݓ  = Ͳ,͵ͺ ∙ Ͳ,͹ͳʹ ∙ ሺ−Ͳ,ͻͶሻ = −Ͳ,ʹͷͶ ˍʜ/ˏଶ 
 
Ɋɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɜɟɬɪɨɜɨɣ ɧɚɝɪɭɡɤɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɤɪɵɬɢɹ 
+ݓ  = Ͳ,Ͳ͸ͷ ∙ ͳ,Ͷ = Ͳ,Ͳͻͳ ˍʜ/ˏଶ 
−ݓ  = −Ͳ,ʹͷͶ ∙ ͳ,Ͷ = −Ͳ,͵ͷ͸ ˍʜ/ˏଶ 
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Ɋɚɜɧɨɦɟɪɧɨ ɪɚɫɩɪɟɞɟɥɟɧɧɚɹ ɜɟɬɪɨɜɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɶ ɩɨɤɪɵɬɢɹ 
+ଶˍݍ  = +ݓ ∙ ܾ = Ͳ,Ͳͻͳ ∙ ͸ = Ͳ,ͷͶͷ ˍʜ/ˏ 
−ଶˍݍ  = −ݓ ∙ ܾ = −Ͳ,͵ͷ͸ ∙ ͵ = −ʹ,ͳͶ ˍʜ/ˏ 
 
ȼɟɬɪɨɜɭɸ ɧɚɝɪɭɡɤɭ ɩɪɢɤɥɚɞɵɜɚɟɦ ɤ ɭɡɥɚɦ ɮɟɪɦɵ. 
ɋɨɫɪɟɞɨɬɨɱɟɧɧɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɜɨɡɞɟɣɫɬɜɢɹ ɜɟɬɪɚ ɩɪɢ ɩɟɪɜɨɦ ɜɚɪɢɚɧɬɟ 

ɪɚɫɩɪɟɞɟɥɟɧɢɹ 
ܨ˅  ଶ+ = +ଶˍݍ ∙ ͵ ∙ sin ߙ = Ͳ,ͷͶͷ ∙ ͵ ∙ sin ͳ͹° = Ͳ,Ͷ͹ͺ ˍʜ 

ܨ˅  ଶ− = −ଶˍݍ ∙ ͵ͲͲͲ ∙ sin ߙ = −ʹ,ͳͶ ∙ ͵ ∙ sin ͳͲ° = −ͳ,ͳͳ ˍʜ 
 
ɍɫɢɥɢɹ ɨɬ ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɤɢ 
௤ܨ   = ܲ ∙ ݀ = ͷ,ͺ͸ ∙ ͳ,Ͷ ∙ ͵ = ͳ͹,͸ ˍʜ 

 
2.5.4. ɉɨɞɫɱɟɬ ɭɫɢɥɢɣ ɜ ɫɬɟɪɠɧɹɯ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ 
 
Ɍɚɤ ɤɚɤ ɮɟɪɦɵ ɛɨɥɶɲɟ 36 ɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ ɫɬɪɨɢɬɟɥɶɧɵɣ ɩɨɞɴɟɦ. 

ɍɫɢɥɢɹ ɨɬ ɜɫɟɯ ɜɢɞɨɜ ɡɚɝɪɭɠɟɧɢɹ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 2.2 ɢ ɧɚɣɞɟɧɵ ɢɯ 
ɫɭɦɦɚɪɧɵɟ ɪɚɫɱɟɬɧɵɟ ɭɫɢɥɢɹ. 

Ɍɚɛɥɢɰɚ 2.2 - ɍɫɢɥɢɹ ɜ ɫɬɟɪɠɧɹɯ ɫɬɪɨɩɢɥɶɧɨɣ ɮɟɪɦɵ ɨɬ ɩɨɫɬɨɹɧɧɨɣ ɢ 
ɫɧɟɝɨɜɨɣ ɧɚɝɪɭɡɨɤ. 

ɗɥɟɦɟɧɬ ɋɬɟɪɠɧɢ 
ɍɫɢɥɢɟ ɨɬ 

F=1 ɤɇ 

ɍɫɢɥɢɟ ɨɬ 
ɩɨɫɬɨɹɧɧɨɣ 

ɧɚɝɪɭɡɤɢ 
F1 

ɍɫɢɥɢɟ ɨɬ 
ɫɧɟɝɨɜɨɣ 
ɧɚɝɪɡɭɤɢ 

F2 

Ɋɚɫɱɟɬɧɵɟ ɭɫɢɥɢɹ 

Ɋɚɫɬɹɠɟɧɢɟ ɋɠɚɬɢɟ 

ȼɟɪɯɧɢɣ 
ɩɨɹɫ 

9-10 -0,106 -2,11 -1,56 - -3,67 
10-11 -10,89 -216,26 -160,32   -376,58 
11-12 -10,94 -217,25 -161,06 - -378,31 
12-13 -15,39 -305,62 -226,57 - -532,19 
13-14 -15,48 -307,41 -227,89 - -535,30 
14-15 -14,45 -286,96 -212,73 - -499,69 
15-16 -14,25 -282,98 -209,79 - -492,77 
16-17 -16,97 -337,00 -249,83 - -586,83 
17-18 -16,98 -337,20 -249,98 - -587,18 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 2.2 

 

18-19 -17,12 -339,98 -252,04 - -592,02 
19-20 -17,09 -339,38 -251,60 - -590,98 
20-21 -12,24 -243,07 -180,20 - -423,26 
21-22 -12,21 -242,47 -179,75 - -422,23 
22-23 -0,06 -1,19 -0,88 - -2,07 

ɇɢɠɧɢɣ 
ɩɨɹɫ 

1-2 6,75 134,05 99,37 233,42 - 
2-3 13,91 276,23 204,78 481,01 - 
3-4 14,95 296,89 220,09 516,98 - 
4-5 15,75 312,77 231,87 544,64 - 
5-6 17,38 345,14 255,87 601,01 - 
6-7 15,36 305,03 226,13 531,16 - 
7-8 7,32 145,36 107,76 253,13 - 

Ɋɚɫɤɨɫɵ 

1-10 -9,54 -189,45 -140,45 - -329,90 
2-10 -5,64 -112,00 -83,03 - -195,03 
2-12 -4,28 -84,99 -63,01 - -148,00 
3-12 1,74 34,55 25,62 60,17 - 
3-14 0,36 7,15 5,30 12,45 - 
4-14 -1,28 -25,42 -18,84 - -44,26 
4-16 -2,72 -54,02 -40,04 - -94,06 
5-16 1,93 38,33 28,41 66,74 - 
5-18 -0,77 -15,29 -11,34 - -26,63 
6-18 -0,55 -10,92 -8,10 - -19,02 
6-20 2,37 47,06 34,89 81,96 - 
7-20 -4,43 -87,97 -65,22 - -153,19 
7-22 6,35 126,10 93,48 219,59 - 
8-22 -9,54 -189,45 -140,45 - -329,90 

ɋɬɨɣɤɢ 

2-11 -1,07 -21,25 -15,75 - -37,00 
3-13 -1,49 -29,59 -21,94 - -51,52 
4-15 3,25 64,54 47,85 112,39 - 
5-17 -0,99 -19,66 -14,57 - -34,23 
6-19 -1,26 -25,02 -18,55 - -43,57 
7-21 -0,99 -19,66 -14,57 - -34,23 

 

2.5.5. ɉɨɞɛɨɪ ɫɟɱɟɧɢɹ ɫɬɟɪɠɧɟɜɨɣ ɮɟɪɦɵ 
 
Ⱦɥɹ ɩɨɞɛɨɪɚ ɫɟɱɟɧɢɹ ɫɬɟɪɠɧɟɣ ɮɟɪɦɵ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ: 

1)  ɬɢɩ ɫɟɱɟɧɢɹ ɫɬɟɪɠɧɟɣ ɮɟɪɦɵ – ɬɪɭɛɵ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ: 
ɚ) ɜɟɪɯɧɢɣ ɢ ɧɢɠɧɢɣ ɩɨɹɫɚ ɢɡ ɩɪɹɦɨɭɝɨɥɶɧɨɣ ɬɪɭɛɵ; 
ɛ) ɫɬɨɣɤɢ ɢ ɪɚɫɤɨɫɵ ɢɡ ɤɜɚɞɪɚɬɧɨɝɨ ɩɪɨɮɢɥɹ 

2) ɪɚɫɱɟɬɧɵɟ ɞɥɢɧɵ ɫɬɟɪɠɧɟɣ ɮɟɪɦɵ ɜ ɩɥɨɫɤɨɫɬɢ ɢ ɢɡ ɩɥɨɫɤɨɫɬɢ 
ɮɟɪɦɵ: 

ɚ) ɜɟɪɯɧɢɣ ɩɨɹɫ: ݈௘௫ = ݈ = ͵ͲͲͲ ˏˏ; ݈௘௙ , ݕ = ݈ଵ = ͵ͲͲͲ ˏˏ; 

ɛ) ɧɢɠɧɢɣ ɩɨɹɫ: ݈௘௙,௫ = ݈ = ͸ͲͲͲ ˏˏ; ݈௘௙,௬ = ݈ଵ = ͳʹͲͲͲ ˏˏ; 
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ɜ) ɨɩɨɪɧɵɣ ɪɚɫɤɨɫ: ݈௘௙,௫ = ݈௘௙,௬ = Ͳ,ͻ ∙ ݈; 
ɝ) ɩɪɨɱɢɟ ɷɥɟɦɟɧɬɵ ɪɟɲɟɬɤɢ ݈௘௙,௫ = Ͳ,ͻ ∙ ݈ = ݈௘௙,௬ . 

ɇɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɠɚɬɵɯ ɫɬɟɪɠɧɟɣ ɡɚɜɢɫɢɬ ɨɬ ɢɯ ɪɚɫɱɟɬɧɵɯ ɞɥɢɧ, ɢ 
ɩɪɨɜɟɪɹɸɬ ɟɟ ɜ ɞɜɭɯ ɧɚɩɪɚɜɥɟɧɢɹɯ (ɜ ɩɥɨɫɤɨɫɬɢ ɮɟɪɦɵ ɢ ɜ ɧɚɩɪɚɜɥɟɧɢɢ, 
ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨɦ ɩɥɨɫɤɨɫɬɢ ɮɟɪɦɵ, ɬ.ɟ. ɢɡ ɩɥɨɫɤɨɫɬɢ ɮɟɪɦɵ), ɬɚɤ ɤɚɤ 
ɡɚɪɚɧɟɟ ɧɟɢɡɜɟɫɬɧɨ, ɜ ɤɚɤɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɪɨɢɡɨɣɞɟɬ ɩɨɬɟɪɹ ɢɯ ɭɫɬɨɣɱɢɜɨɫɬɢ. 
ɉɨɷɬɨɦɭ ɞɥɹ ɬɚɤɢɯ ɫɬɟɪɠɧɟɣ ɧɟɨɛɯɨɞɢɦɨ ɡɧɚɬɶ ɪɚɫɱɟɬɧɵɟ ɞɥɢɧɵ lୣ୤,୶ (ɜ 
ɩɥɨɫɤɨɫɬɢ ɮɟɪɦɵ) ɢ lୣ୤,୷ (ɢɡ ɩɥɨɫɤɨɫɬɢ ɮɟɪɦɵ). ݈ – ɝɟɨɦɟɬɪɢɱɟɫɤɚɹ ɞɥɢɧɧɚ ɫɬɟɪɠɧɹ ɮɟɪɦɵ; ݈ଵ – ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɬɨɱɤɚɦɢ ɡɚɤɪɟɩɥɟɧɢɹ ɜ ɫɬɟɪɠɧɹɯ. 

1) ɉɪɟɞɟɥɶɧɵɟ ɝɢɛɤɨɫɬɢ ɫɬɟɪɠɧɟɣ ɮɟɪɦɵ [ߣ]: 
ɚ) ɋɠɚɬɵɟ ɩɨɹɫɚ ɢ ɨɩɨɪɧɵɟ ɪɚɫɤɨɫɵ [ߣ] = ͳͺͲ − ͸Ͳ ∙  ;ߙ
ɛ) Ɉɫɬɚɥɶɧɵɟ ɫɠɚɬɵɟ ɫɬɟɪɠɧɢ [ߣ] = ʹͳͲ − ͸Ͳ ∙  ;ߙ
ɜ) Ɋɚɫɬɹɧɭɬɵɟ ɫɬɟɪɠɧɢ [ߣ] = ͶͲͲ. 

ȼɟɪɯɧɢɣ ɩɨɹɫ 
 
N=592,02 ɤɇ. 

 ݈௘௙,௫ = ͵ͲͲͲ ˏˏ; ݈௘௙,௬ = ͵ͲͲͲ ˏˏ 

௥௘௤ܣ  = ܰ𝜑 ∙ ܴ௬ ∙ ௖ߛ = ͷͻʹ,ͲʹͲ,ͺ ∙ ͵ͶͲ ∙ ͳͲ−ଵ ∙ ͳ = ʹͳ,͹͸ ˔ˏଶ                           ሺʹ.ʹ͵ሻ 

 
ȼɵɛɢɪɚɟɦ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɨɪɬɚɦɟɧɬɨɦ ȽɈɋɌ 

30245-2003 «ɉɪɨɮɢɥɢ ɫɬɚɥɶɧɵɟ ɡɚɝɧɭɬɵɟ ɡɚɦɤɧɭɬɵɟ ɫɜɚɪɧɵɟ ɤɜɚɞɪɚɬɧɵɟ ɢ 
ɩɪɹɦɨɭɝɨɥɶɧɵɟ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ» ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɭɱɟɧɧɨɣ ܣ௥௘௤. ɉɨɞɯɨɞɢɬ 200ɯ160ɯ6. 

ܣ  = ͶͲ,ͺ͵ ˔ˏଶ; 𝑖௫ = ͹,͸Ͷ ˔ˏ; 𝑖௬ = ͸,Ͷ͵ ˔ˏ 

 λ୶ = lୣ୤,୶i୶ = ͵ͲͲ͹,͸Ͷ = ͵ͻ,ͳͳ                                                                               ሺʹ.ʹͶሻ 
 λ୷ = lୣ୤,୷i୷ = ͵ͲͲ͸,Ͷ͵ = Ͷ͸,͸͸                                                                               ሺʹ.ʹͷሻ 
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λ̅̅̅̅ = λ୫a୶ ∙ √R୷E = Ͷ͸,͸͸ ∙ √ ͵ͶͲʹ,Ͳ͸ ∙ ͳͲହ =  ͳ,ͷͻ                                      ሺʹ.ʹ͸ሻ 
 

ɉɨɬ ɬɚɛɥɢɰɟ Ⱦ.1 ɩɪɢɥɨɠɟɧɢɹ Ⱦ [18] ɧɚɯɨɞɢɦ ɡɧɚɱɟɧɢɟ ߣ௑̅̅ ̅, ɢɥɢ 
ɩɨɝɪɚɧɢɱɧɵɟ ɡɧɚɱɟɧɢɹ ɢ, ɟɫɥɢ ɧɟ ɢɦɟɟɬɫɹ ɩɪɹɦɨɝɨ ɫɨɜɩɚɞɟɧɢɹ, ɦɟɬɨɞɨɦ 
ɥɢɧɟɣɧɨɣ ɢɧɬɟɪɩɨɥɹɰɢɢ ɧɚɯɨɞɢɦ 𝜑 

 

௑̅̅ߣ  ̅ = ͳ,Ͷ                      𝜑 = Ͳ,ͻͲͷ 
௑̅̅ߣ  ̅ = ͳ,ͷͻ                     𝜑 = Х  

௑̅̅ߣ  ̅ =  ͳ,͸                       𝜑 = Ͳ,ͺͺͳ  

 

 Ɉɬɫɸɞɚ ɩɨɥɭɱɚɟɦ, ɱɬɨ ɢɫɤɨɦɨɟ 𝜑 = Ͳ,ͺͺʹ 
  Ƚ = ܰφ ∙ ܣ ∙ R୷ ∙ γc = ͷͻʹ,ͲʹͲ,ͺͺʹ ∙ ͶͲ,ͺ͵ ∙ ͵ͶͲ ∙ ͳͲ−ଵ ∙ ͳ = Ͳ,Ͷͺ < ͳ           ሺʹ.ʹ͹ሻ 

 
 Ɉɩɪɟɞɟɥɢɦ ɩɪɟɞɟɥɶɧɭɸ ɝɢɛɤɨɫɬɶ ɫɬɟɪɠɧɹ 

[ߣ]   = ͳͺͲ − ͸Ͳ ∙ ߙ = ͳͺͲ − ͸Ͳ ∙  Ͳ,Ͷͺ = ͳͷͲ,ͻͺ                                    ሺʹ.ʹͺሻ 
 

ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɮɚɤɬɢɱɟɫɤɭɸ ɝɢɛɤɨɫɬɶ ɫɬɟɪɠɧɹ 

 

௠௔௫ߣ  = Ͷ͸,͸͸ < [ߣ] = ͳͷͲ,ͻͺ        (2.29) 

 

Ɏɚɤɬɢɱɟɫɤɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɫɬɟɪɠɧɟ 

 σ = Nφ ∙ ܣ = ͷͻʹ,ͲʹͲ,ͺͺʹ ∙ ͶͲ,ͺ͵ ∙ ͳͲ−ଵ = ͳ͸Ͷ,͵ͻ < ܴ௬ ∙ ௖ߛ = ͵ͶͲ ܪˏˏ ଶ     ሺʹ.͵Ͳሻ 

 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɢ ɝɢɛɤɨɫɬɶ ɫɬɟɪɠɧɹ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɨɛɟɫɩɟɱɟɧɵ, 
ɩɪɢɧɢɦɚɟɦ ɫɟɱɟɧɢɟ 200ɯ160ɯ5 ɜ ɤɚɱɟɫɬɜɟ ɫɬɟɪɠɧɟɣ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɮɟɪɦɵ. 
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ɇɢɠɧɢɣ ɩɨɹɫ: 

 

N = 601,01 ɤɇ 
 ݈௘௙,௫ = ͸ͲͲͲ ˏˏ; ݈௘௙,௬ = ͳʹͲͲͲ ˏˏ 

 A୰ୣ୯ = NR୷ ∙ γc = ͸Ͳͳ,Ͳͳ͵ͶͲ ∙ ͳͲ−ଵ ∙ ͳ = ͳ͹,͸ͺ ˔ˏଶ 

 
ȼɵɛɢɪɚɟɦ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɨɪɬɚɦɟɧɬɨɦ ȽɈɋɌ 

30245-2003 «ɉɪɨɮɢɥɢ ɫɬɚɥɶɧɵɟ ɡɚɝɧɭɬɵɟ ɡɚɦɤɧɭɬɵɟ ɫɜɚɪɧɵɟ ɤɜɚɞɪɚɬɧɵɟ ɢ 
ɩɪɹɦɨɭɝɨɥɶɧɵɟ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ» ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɭɱɟɧɧɨɣ ܣ௥௘௤. ɉɨɞɯɨɞɢɬ 200ɯ160ɯ6. 

ܣ  =  ͶͲ,ͺ͵ ˔ˏଶ;  𝑖௫ = ͹,͸͹ ˔ˏ; 𝑖௬ =  ͸,Ͷ͵ ˔ˏ 

 
Ɋɚɫɬɹɧɭɬɵɟ ɫɬɟɪɠɧɢ ɞɥɢɧɧɵɟ ɢ ɬɨɧɤɢɟ ɢ ɦɨɝɭɬ ɩɪɨɜɢɫɚɬɶ ɩɨɞ ɞɟɣɫɬɜɢɟɦ 

ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ, ɚ ɬɚɤɠɟ ɤɨɥɟɛɚɬɶɫɹ, ɩɨɷɬɨɦɭ ɢɯ ɝɢɛɤɨɫɬɶ ɨɝɪɚɧɢɱɟɧɚ. 
ɉɪɟɞɟɥɶɧɚɹ ɝɢɛɤɨɫɬɶ λ௨ = ͶͲͲ. ɋɟɱɟɧɢɹ ɩɨɞɛɢɪɚɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɷɬɨɝɨ 
ɩɚɪɚɦɟɬɪɚ  

 λ୶ = lୣ୤,୶i୶ = ͸ͲͲ͹,͸͹ = ͹ͺ,ʹ͵ < ͶͲͲ 

 λ୷ = lୣ୤,୷i୷ = ͳʹͲͲ͸,Ͷ͵ = ͳͺ͸,͸͵ < ͶͲͲ 

 σ = Aܰ = ͸Ͳͳ,ͲͳͶͲ,ͺ͵ ∙ ͳͲ−ͳ = ͳͶ͹,ͳͻ ʜˏˏ ଶ < R୷ ∙ γc = ͵ͶͲ ʜˏˏ ଶ 

 
ɍɫɬɨɣɱɢɜɨɫɬɶ ɢ ɝɢɛɤɨɫɬɶ ɫɬɟɪɠɧɹ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɨɛɟɫɩɟɱɟɧɵ, 

ɩɪɢɧɢɦɚɟɦ ɫɟɱɟɧɢɟ 200ɯ160ɯ5 ɜ ɤɚɱɟɫɬɜɟ ɫɬɟɪɠɧɟɣ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɮɟɪɦɵ. 
Ɋɚɫɤɨɫɵ: 
Ɋɚɫɤɨɫ ɨɩɨɪɧɵɣ 1-10: 

 

N = 329,9 ɤɇ. 
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݈௘௙,௫ = ݈௘௙,௬ = ʹͷʹͳ,ͺ ˏˏ 

 A୰ୣ୯ = Nφ ∙ R୷ ∙ γc = ͵ʹͻ,ͻͲ,ͺ ∙ ͵ͶͲ ∙ ͳͲ−ଵ ∙ ͳ = ͳʹ,ͳ͵ ˔ˏଶ 

 

ȼɵɛɢɪɚɟɦ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɨɪɬɚɦɟɧɬɨɦ ȽɈɋɌ 
30245-2003 «ɉɪɨɮɢɥɢ ɫɬɚɥɶɧɵɟ ɡɚɝɧɭɬɵɟ ɡɚɦɤɧɭɬɵɟ ɫɜɚɪɧɵɟ ɤɜɚɞɪɚɬɧɵɟ ɢ 
ɩɪɹɦɨɭɝɨɥɶɧɵɟ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ» ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɥɭɱɟɧɧɨɣ ܣ௥௘௤. ɉɨɞɯɨɞɢɬ 120ɯ5. 

ܣ  =  ʹʹ,͵͸ ˔ˏଶ; 𝑖௫ = 𝑖௬ =  Ͷ,͸͸ ˔ˏ 

 λ୶ = lୣ୤,୶i୶ = λ୷ = lୣ୤,୷i୷ = ʹͷʹ,ʹͶ,͸͸ = ͷͶ,ͳͳ ; 
 

λ̅̅̅̅ = λ୫a୶ ∙ √R୷E = ͷͶ,ͳͳ ∙ √ ͵ͶͲʹ,Ͳ͸ ∙ ͳͲହ =  ʹ,ͳͻ. 
 

ɉɨɬ ɬɚɛɥɢɰɟ Ⱦ.1 ɩɪɢɥɨɠɟɧɢɹ Ⱦ [18] ɧɚɯɨɞɢɦ ɡɧɚɱɟɧɢɟ ߣ௑̅̅ ̅, ɢɥɢ 
ɩɨɝɪɚɧɢɱɧɵɟ ɡɧɚɱɟɧɢɹ ɢ, ɟɫɥɢ ɧɟ ɢɦɟɟɬɫɹ ɩɪɹɦɨɝɨ ɫɨɜɩɚɞɟɧɢɹ, ɦɟɬɨɞɨɦ 
ɥɢɧɟɣɧɨɣ ɢɧɬɟɪɩɨɥɹɰɢɢ ɧɚɯɨɞɢɦ 𝜑 ߣ௑̅̅ ̅ = ͳ,ͺ                         𝜑 = Ͳ,ͺͷͷ 

௑̅̅ߣ  ̅ = ʹ,ͳͻ                       𝜑 = Х  

௑̅̅ߣ  ̅ = ʹ                          𝜑 = Ͳ,ͺͶͺ  

 

Ɉɬɫɸɞɚ ɩɨɥɭɱɚɟɦ, ɱɬɨ ɢɫɤɨɦɨɟ 𝜑 = Ͳ,͹ͻͷ  

 Ƚ = ܰφ ∙ A ∙ R୷ ∙ γc = ͵ʹͻ,ͻͲ,͹ͻͷ ∙ ʹʹ,͵͸ ∙ ͵ͶͲ ∙ ͳͲ−ଵ ∙ ͳ = Ͳ,͹͹ < ͳ 

 

Ɉɩɪɟɞɟɥɢɦ ɩɪɟɞɟɥɶɧɭɸ ɝɢɛɤɨɫɬɶ ɫɬɟɪɠɧɹ 
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[ߣ] = ͳͺͲ − ͸Ͳ ∙ ߙ = ͳͺͲ − ͸Ͳ ∙  Ͳ,͹͹ = ͳ͵͵,͸ 

 

ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɮɚɤɬɢɱɟɫɤɭɸ ɝɢɛɤɨɫɬɶ ɫɬɟɪɠɧɹ 

௠௔௫ߣ  = ͷͶ,ͳͳ < [ߣ] = ͳ͵͵,͸ 

 

Ɏɚɤɬɢɱɟɫɤɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɫɬɟɪɠɧɟ 

 σ = Nφ ∙ A = ͵ʹͻ,ͻͲ,͹ͻͷ ∙ ʹʹ,͵͸ ∙ ͳͲ−ଵ = ͳͺͷ,ͷͺ < ܴ௬ ∙ ௖ߛ = ͵ͶͲ ܪˏˏ ଶ 

 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɢ ɝɢɛɤɨɫɬɶ ɫɬɟɪɠɧɹ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɨɛɟɫɩɟɱɟɧɵ, 
ɩɪɢɧɢɦɚɟɦ 120ɯ5. 

Ɋɚɫɤɨɫ 2-10 

 

 N = 195,03 ɤɇ 

 ݈௘௙,௫ = ݈௘௙,௬ = ʹͷʹͳ,ͺ ˏˏ 

 A୰ୣ୯ = Nφ ∙ R୷ ∙ γc = ͳͻͷ,Ͳ͵Ͳ,ͺ ∙ ͵ͶͲ ∙ ͳͲ−ଵ ∙ ͳ = ͹,ͳ͹ ˔ˏଶ 

ȼɵɛɢɪɚɟɦ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɨɪɬɚɦɟɧɬɨɦ  
ȽɈɋɌ 30245-2003 «ɉɪɨɮɢɥɢ ɫɬɚɥɶɧɵɟ ɡɚɝɧɭɬɵɟ ɡɚɦɤɧɭɬɵɟ ɫɜɚɪɧɵɟ 
ɤɜɚɞɪɚɬɧɵɟ ɢ ɩɪɹɦɨɭɝɨɥɶɧɵɟ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ» ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɩɨɥɭɱɟɧɧɨɣ ܣ௥௘௤. ɉɨɞɯɨɞɢɬ 120ɯ5. 

ܣ  =  ʹʹ,͵͸ ˔ˏଶ; 𝑖௫ = 𝑖௬ =  Ͷ,͸͸ ˔ˏ 

  λ୶ = lୣ୤,୶i୶ = λ୷ = lୣ୤,୷i୷ = ʹͷʹ,ʹͶ,͸͸ = ͷͶ,ͳͳ ;  
 

λ̅̅̅̅ = λ୫a୶ ∙ √R୷E = ͷͶ,ͳͳ ∙ √ ͵ͶͲʹ,Ͳ͸ ∙ ͳͲହ =  ͳ,ͺͷ. 
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𝜑 = Ͳ,͹ͻͷ  

 Ƚ = ܰφ ∙ A ∙ R୷ ∙ γc = ͳͻͷ,Ͳ͵Ͳ,͹ͻͷ ∙ ʹʹ,͵͸ ∙ ͵ͶͲ ∙ ͳͲ−ଵ ∙ ͳ = Ͳ,Ͷͷ < ͳ 

 

Ɉɩɪɟɞɟɥɢɦ ɩɪɟɞɟɥɶɧɭɸ ɝɢɛɤɨɫɬɶ ɫɬɟɪɠɧɹ 

[ߣ]   = ʹͳͲ − ͸Ͳ ∙ ߙ = ͳͺͲ − ͸Ͳ ∙  Ͳ,Ͷͷ = ͳͷʹ,ͷ͹ 

 

ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɮɚɤɬɢɱɟɫɤɭɸ ɝɢɛɤɨɫɬɶ ɫɬɟɪɠɧɹ 

௠௔௫ߣ  = ͷͶ,ͳͳ < [ߣ] = ͳͷʹ,ͷ͹ 

 

Ɏɚɤɬɢɱɟɫɤɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɫɬɟɪɠɧɟ 

 σ = Nφ ∙ A = ͳͻͷ,Ͳ͵Ͳ,͹ͻͷ ∙ ʹʹ,͵͸ ∙ ͳͲ−ଵ = ͳͲͻ,͹ʹ < ܴ௬ ∙ ௖ߛ = ͵ͶͲ ܪˏˏ ଶ 

 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɢ ɝɢɛɤɨɫɬɶ ɫɬɟɪɠɧɹ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɨɛɟɫɩɟɱɟɧɵ, 
ɩɪɢɧɢɦɚɟɦ 120ɯ5. 

 

Ɋɚɫɤɨɫ 7-22 

 

 N = 219,59 ɤɇ 

 ݈௘௙,௫ = ݈௘௙,௬ = ͵ͷͷͳ,Ͷ ˏˏ 

 A୰ୣ୯ = Nφ ∙ R୷ ∙ γc = ʹͳͻ,ͷͻͲ,ͺ ∙ ͵ͶͲ ∙ ͳͲ−ଵ ∙ ͳ = ͺ,Ͳ͹ ˔ˏଶ 

 

ȼɵɛɢɪɚɟɦ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɨɪɬɚɦɟɧɬɨɦ  
ȽɈɋɌ 30245-2003 «ɉɪɨɮɢɥɢ ɫɬɚɥɶɧɵɟ ɡɚɝɧɭɬɵɟ ɡɚɦɤɧɭɬɵɟ ɫɜɚɪɧɵɟ 
ɤɜɚɞɪɚɬɧɵɟ ɢ ɩɪɹɦɨɭɝɨɥɶɧɵɟ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ» ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɩɨɥɭɱɟɧɧɨɣ ܣ௥௘௤. ɉɨɞɯɨɞɢɬ 120ɯ5. 
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ܣ =  ʹʹ,͵͸ ˔ˏଶ; 𝑖௫ = 𝑖௬ =  Ͷ,͸͸ ˔ˏ 

  λ୶ = lୣ୤,୶i୶ = λ୷ = lୣ୤,୷i୷ = ͵ͷͷ,ͳͶ,͸͸ = ͹͸,ʹͳ < ͶͲͲ  
 σ = Aܰ = ʹͳͻ,ͷͻʹʹ,͵͸ ∙ ͳͲ−ͳ = ͻͺ,ʹͳ ʜˏˏ ଶ < R୷ ∙ γc = ͵ͶͲ ʜˏˏ ଶ 

 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɢ ɝɢɛɤɨɫɬɶ ɫɬɟɪɠɧɹ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɨɛɟɫɩɟɱɟɧɵ, 
ɩɪɢɧɢɦɚɟɦ 120ɯ5. 

Ɋɚɫɤɨɫ 4-16 

 

 N = 94,06 ɤɇ 

 ݈௘௙,௫ = ݈௘௙,௬ = Ͷ͸ͷʹ,ͳ ˏˏ 

 A୰ୣ୯ = Nφ ∙ R୷ ∙ γc = ͻͶ,Ͳ͸Ͳ,ͺ ∙ ͵ͶͲ ∙ ͳͲ−ଵ ∙ ͳ = ͵,Ͷ͸ ˔ˏଶ 

 

ȼɵɛɢɪɚɟɦ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɨɪɬɚɦɟɧɬɨɦ  
ȽɈɋɌ 30245-2003 «ɉɪɨɮɢɥɢ ɫɬɚɥɶɧɵɟ ɡɚɝɧɭɬɵɟ ɡɚɦɤɧɭɬɵɟ ɫɜɚɪɧɵɟ 
ɤɜɚɞɪɚɬɧɵɟ ɢ ɩɪɹɦɨɭɝɨɥɶɧɵɟ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ» ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɩɨɥɭɱɟɧɧɨɣ ܣ௥௘௤. ɉɨɞɯɨɞɢɬ 120ɯ5. 

ܣ  =  ʹʹ,͵͸ ˔ˏଶ; 𝑖௫ = 𝑖௬ =  Ͷ,͸͸ ˔ˏ 

 λ୶ = lୣ୤,୶i୶ = λ୷ = lୣ୤,୷i୷ = Ͷ͸ͷ,ʹͳͶ,͸͸ = ͻͻ,ͺ͵ ; 
 

λ̅̅̅̅ = λ୫a୶ ∙ √R୷E = ͻͻ,ͺ͵ ∙ √ ͵ͶͲʹ,Ͳ͸ ∙ ͳͲହ =  Ͷ,Ͳͷ. 
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ɉɨɬ ɬɚɛɥɢɰɟ Ⱦ.1 ɩɪɢɥɨɠɟɧɢɹ Ⱦ [18] ɧɚɯɨɞɢɦ ɡɧɚɱɟɧɢɟ ߣ௑̅̅ ̅, ɢɥɢ 
ɩɨɝɪɚɧɢɱɧɵɟ ɡɧɚɱɟɧɢɹ ɢ, ɟɫɥɢ ɧɟ ɢɦɟɟɬɫɹ ɩɪɹɦɨɝɨ ɫɨɜɩɚɞɟɧɢɹ, ɦɟɬɨɞɨɦ 
ɥɢɧɟɣɧɨɣ ɢɧɬɟɪɩɨɥɹɰɢɢ ɧɚɯɨɞɢɦ 𝜑 

௑̅̅ߣ  ̅ = Ͷ                            𝜑 = Ͳ,Ͷͷ͵ 

௑̅̅ߣ  ̅ = Ͷ,Ͳͷ                       𝜑 = Х  

௑̅̅ߣ  ̅ = Ͷ,ʹ                          𝜑 = Ͳ,Ͷʹͳ  

 

Ɉɬɫɸɞɚ ɩɨɥɭɱɚɟɦ, ɱɬɨ ɢɫɤɨɦɨɟ 𝜑 = Ͳ,ͶͶͷ  

 Ƚ = ܰφ ∙ A ∙ R୷ ∙ γc = ͻͶ,Ͳ͸Ͳ,Ͷͻͷ ∙ ʹʹ,͵͸ ∙ ͵ͶͲ ∙ ͳͲ−ଵ ∙ ͳ = Ͳ,ͳͶ < ͳ 

 

Ɉɩɪɟɞɟɥɢɦ ɩɪɟɞɟɥɶɧɭɸ ɝɢɛɤɨɫɬɶ ɫɬɟɪɠɧɹ 

[ߣ]   = ͳͺͲ − ͸Ͳ ∙ ߙ = ͳͺͲ − ͸Ͳ ∙  Ͳ,ͳͶ = ͳ͹ͳ,ʹͻ 

 

ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɮɚɤɬɢɱɟɫɤɭɸ ɝɢɛɤɨɫɬɶ ɫɬɟɪɠɧɹ 

௠௔௫ߣ  = ͻͻ,ͺ͵ < [ߣ] = ͳ͹ͳ,ʹͻ 

 

Ɏɚɤɬɢɱɟɫɤɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɫɬɟɪɠɧɟ 

 σ = Nφ ∙ A = ͻͶ,Ͳ͸Ͳ,Ͷͻͷ ∙ ʹʹ,͵͸ ∙ ͳͲ−ଵ = Ͷͻ,͵ͳ < ܴ௬ ∙ ௖ߛ = ͵ͶͲ ܪˏˏ ଶ 

 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɢ ɝɢɛɤɨɫɬɶ ɫɬɟɪɠɧɹ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɨɛɟɫɩɟɱɟɧɵ, 
ɩɪɢɧɢɦɚɟɦ 120ɯ5. 

 

ɋɬɨɣɤɢ 

ɋɬɨɣɤɚ 4-15 

 

 N = 112,39 ɤɇ 
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 ݈௘௙,௫ = ݈௘௙,௬ = ͵ͻͳͲ,ͷ ˏˏ 

 A୰ୣ୯ = Nφ ∙ R୷ ∙ γc = ͳͳʹ,͵ͻͲ,ͺ ∙ ͵ͶͲ ∙ ͳͲ−ଵ ∙ ͳ = Ͷ,ͳ͵ ˔ˏଶ 

 

ȼɵɛɢɪɚɟɦ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɨɪɬɚɦɟɧɬɨɦ  
ȽɈɋɌ 30245-2003 «ɉɪɨɮɢɥɢ ɫɬɚɥɶɧɵɟ ɡɚɝɧɭɬɵɟ ɡɚɦɤɧɭɬɵɟ ɫɜɚɪɧɵɟ 
ɤɜɚɞɪɚɬɧɵɟ ɢ ɩɪɹɦɨɭɝɨɥɶɧɵɟ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ» ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɩɨɥɭɱɟɧɧɨɣ ܣ௥௘௤. ɉɨɞɯɨɞɢɬ 120ɯ5. 

ܣ  =  ʹʹ,͵͸ ˔ˏଶ; 𝑖௫ = 𝑖௬ =  Ͷ,͸͸ ˔ˏ 

 λ୶ = lୣ୤,୶i୶ = λ୷ = lୣ୤,୷i୷ = ͵ͻͳ,ͲͷͶ,͸͸ = ͺ͵,ͻͳ ; 
 

λ̅̅̅̅ = λ୫a୶ ∙ √R୷E = ͺ͵,ͻͳ ∙ √ ͵ͶͲʹ,Ͳ͸ ∙ ͳͲହ =  ͵,Ͷͳ. 
 

ɉɨɬ ɬɚɛɥɢɰɟ Ⱦ.1 ɩɪɢɥɨɠɟɧɢɹ Ⱦ [18] ɧɚɯɨɞɢɦ ɡɧɚɱɟɧɢɟ ߣ௑̅̅ ̅, ɢɥɢ 
ɩɨɝɪɚɧɢɱɧɵɟ ɡɧɚɱɟɧɢɹ ɢ, ɟɫɥɢ ɧɟ ɢɦɟɟɬɫɹ ɩɪɹɦɨɝɨ ɫɨɜɩɚɞɟɧɢɹ, ɦɟɬɨɞɨɦ 
ɥɢɧɟɣɧɨɣ ɢɧɬɟɪɩɨɥɹɰɢɢ ɧɚɯɨɞɢɦ 𝜑 

௑̅̅ߣ  ̅ = ͵,Ͷ                           𝜑 = Ͳ,ͷ͸ʹ 

௑̅̅ߣ  ̅ = ͵,Ͷͳ                          𝜑 = Х  

௑̅̅ߣ  ̅ = ͵,͸                              𝜑 = Ͳ,ͷʹͶ  

 

Ɉɬɫɸɞɚ ɩɨɥɭɱɚɟɦ, ɱɬɨ ɢɫɤɨɦɨɟ 𝜑 = Ͳ,ͷ͸  

 Ƚ = ܰφ ∙ A ∙ R୷ ∙ γc = ͳͳʹ,͵ͻͲ,ͷ͸ ∙ ʹʹ,͵͸ ∙ ͵ͶͲ ∙ ͳͲ−ଵ ∙ ͳ = Ͳ,ʹ͸ < ͳ 
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Ɉɩɪɟɞɟɥɢɦ ɩɪɟɞɟɥɶɧɭɸ ɝɢɛɤɨɫɬɶ ɫɬɟɪɠɧɹ 

[ߣ]   = ʹ͸Ͳ − ͸Ͳ ∙ ߙ = ͳͺͲ − ͸Ͳ ∙  Ͳ,ͳ͹ = ͳ͸Ͷ,ͳ͸ 

 

ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɮɚɤɬɢɱɟɫɤɭɸ ɝɢɛɤɨɫɬɶ ɫɬɟɪɠɧɹ 

௠௔௫ߣ  = ͺ͵,ͻͳ < [ߣ] = ͳ͸Ͷ,ͳ͸ 

 

Ɏɚɤɬɢɱɟɫɤɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɫɬɟɪɠɧɟ 

 σ = Nφ ∙ A = ͳͳʹ,͵ͻͲ,ͷ͸ ∙ ʹʹ,͵͸ ∙ ͳͲ−ଵ = ͺͻ,͹ͷ < ܴ௬ ∙ ௖ߛ = ͵ͶͲ ܪˏˏ ଶ 

 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɢ ɝɢɛɤɨɫɬɶ ɫɬɟɪɠɧɹ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɨɛɟɫɩɟɱɟɧɵ, 
ɩɪɢɧɢɦɚɟɦ 120ɯ5. 

ɋɬɨɣɤɚ 3-13 

 

 N = 51,52ɤɇ 

 ݈௘௙,௫ = ݈௘௙,௬ = ʹͻͻ͹ ˏˏ 

 A୰ୣ୯ = Nφ ∙ R୷ ∙ γc = ͷͳ,ͷʹͲ,ͺ ∙ ͵ͶͲ ∙ ͳͲ−ଵ ∙ ͳ = ͳ,ͺͻ ˔ˏଶ 

 

ȼɵɛɢɪɚɟɦ ɩɪɹɦɨɭɝɨɥɶɧɵɣ ɩɪɨɮɢɥɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɨɪɬɚɦɟɧɬɨɦ  
ȽɈɋɌ 30245-2003 «ɉɪɨɮɢɥɢ ɫɬɚɥɶɧɵɟ ɡɚɝɧɭɬɵɟ ɡɚɦɤɧɭɬɵɟ ɫɜɚɪɧɵɟ 
ɤɜɚɞɪɚɬɧɵɟ ɢ ɩɪɹɦɨɭɝɨɥɶɧɵɟ ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ» ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɩɨɥɭɱɟɧɧɨɣ ܣ௥௘௤. ɉɨɞɯɨɞɢɬ 120ɯ5. 

ܣ  =  ʹʹ,͵͸ ˔ˏଶ; 𝑖௫ = 𝑖௬ =  Ͷ,͸͸ ˔ˏ 

 λ୶ = lୣ୤,୶i୶ = λ୷ = lୣ୤,୷i୷ = ʹͻͻ,͹Ͷ,͸͸ = ͸Ͷ,͵ ; 
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λ̅̅̅̅ = λ୫a୶ ∙ √R୷E = ͸Ͷ,͵ ∙ √ ͵ͶͲʹ,Ͳ͸ ∙ ͳͲହ =  ʹ,͸ͳ. 
 

ɉɨɬ ɬɚɛɥɢɰɟ Ⱦ.1 ɩɪɢɥɨɠɟɧɢɹ Ⱦ [18] ɧɚɯɨɞɢɦ ɡɧɚɱɟɧɢɟ ߣ௑̅̅ ̅, ɢɥɢ 
ɩɨɝɪɚɧɢɱɧɵɟ ɡɧɚɱɟɧɢɹ ɢ, ɟɫɥɢ ɧɟ ɢɦɟɟɬɫɹ ɩɪɹɦɨɝɨ ɫɨɜɩɚɞɟɧɢɹ, ɦɟɬɨɞɨɦ 
ɥɢɧɟɣɧɨɣ ɢɧɬɟɪɩɨɥɹɰɢɢ ɧɚɯɨɞɢɦ 𝜑 

௑̅̅ߣ  ̅ = ʹ,͸                          𝜑 = Ͳ,͹ʹʹ 

௑̅̅ߣ  ̅ = ʹ,͸ͳ                          𝜑 = Х  

௑̅̅ߣ  ̅ = ʹ,ͺ                              𝜑 = Ͳ,͸ͺ͵  

 

Ɉɬɫɸɞɚ ɩɨɥɭɱɚɟɦ, ɱɬɨ ɢɫɤɨɦɨɟ 𝜑 = Ͳ,͹ʹ  

 Ƚ = ܰφ ∙ A ∙ R୷ ∙ γc = ͷͳ,ͷʹͲ,͹ʹ ∙ ʹʹ,͵͸ ∙ ͵ͶͲ ∙ ͳͲ−ଵ ∙ ͳ = Ͳ,Ͳͻ < ͳ 

 

Ɉɩɪɟɞɟɥɢɦ ɩɪɟɞɟɥɶɧɭɸ ɝɢɛɤɨɫɬɶ ɫɬɟɪɠɧɹ 

[ߣ]   = ͳͺͲ − ͸Ͳ ∙ ߙ = ͳͺͲ − ͸Ͳ ∙  Ͳ,Ͳͻ = ͳ͹Ͷ,͵ͷ 

 

ɋɥɟɞɭɸɳɢɦ ɲɚɝɨɦ ɧɟɨɛɯɨɞɢɦɨ ɧɚɣɬɢ ɮɚɤɬɢɱɟɫɤɭɸ ɝɢɛɤɨɫɬɶ ɫɬɟɪɠɧɹ 

௠௔௫ߣ  = ͸Ͷ,͵ < [ߣ] = ͳ͹Ͷ,͵ͷ 

 

Ɏɚɤɬɢɱɟɫɤɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɫɬɟɪɠɧɟ 

 σ = Nφ ∙ A = ͷͳ,ͷʹͲ,͹ʹ ∙ ʹʹ,͵͸ ∙ ͳͲ−ଵ = ͵ʹ < ܴ௬ ∙ ௖ߛ = ͵ͶͲ ܪˏˏ ଶ 

 

ɍɫɬɨɣɱɢɜɨɫɬɶ ɢ ɝɢɛɤɨɫɬɶ ɫɬɟɪɠɧɹ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɨɛɟɫɩɟɱɟɧɵ, 
ɩɪɢɧɢɦɚɟɦ 120ɯ5. 
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Ʉɨɧɫɬɪɭɤɬɢɜɧɨ ɩɪɢɦɟɦ ɫɟɱɟɧɢɹ ɩɪɨɱɢɯ ɫɠɚɬɵɯ ɢ ɪɚɫɬɹɧɭɬɵɯ ɪɚɫɤɨɫɨɜ 
ɮɟɪɦɵ 120ɯ5, ɬ.ɤ. ɞɚɧɧɨɟ ɫɟɱɟɧɢɟ ɨɛɟɫɩɟɱɢɜɚɟɬ ɭɫɬɨɣɱɢɜɨɫɬɶ ɫɬɟɪɠɧɹɦ ɫ 
ɧɚɢɛɨɥɶɲɢɦɢ ɞɟɣɫɬɜɭɸɳɢɦɢ ɭɫɢɥɢɹɦɢ. 

2.5.6. Ɋɚɫɱɟɬ ɢ ɤɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɭɡɥɨɜ ɮɟɪɦɵ 
 
ɇɢɠɧɢɣ ɨɩɨɪɧɵɣ ɭɡɟɥ 
Ɉɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɬɨɪɰɟɜɨɣ ɮɚɫɨɧɤɢ 

Ɋɚɡɦɟɪɵ ɬɨɪɰɟɜɨɣ ɮɚɫɨɧɤɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ ɭɫɥɨɜɢɹ ɩɪɨɱɧɨɫɬɢ ɧɚ 
ɫɦɹɬɢɟ ɟɟ ɬɨɪɰɟɜɨɣ ɩɨɜɟɪɯɧɨɫɬɢ. 

Ɉɛɵɱɧɨ ɡɚɞɚɸɬ ɬɨɥɳɢɧɭ ɮɚɫɨɧɤɢ ݐ௙ > ͳͲ ˏˏ, ɩɨɫɥɟ ɱɟɝɨ ɨɩɪɟɞɟɥɹɸɬ 
ɲɢɪɢɧɭ ௙ܾ > ͳͺͲ ˏˏ. 

Ɋɢɫɭɧɨɤ 2.4 – ɧɢɠɧɢɣ ɨɩɨɪɧɵɣ ɭɡɟɥ 
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ɉɭɫɬɶ, ݐˑ˒.௙ = ͳͺ ˏˏ, ˕ˑˆˇ˃ 

 ܾˑ˒.௙ = ˑ˒.௙ݐ௥௘௤ܣ = ͳ,͹ͷͳ,ͺ = Ͳ,ͻ͹ ˔ˏ < ͳͺͲ ˏˏ                                                ሺʹ.͵ͳሻ 
 

ɝɞɟ  ܣ௥௘௤ = ܴ˗ܴ௣ = ͺʹ,͵ʹͶ͸,ͺ = ͳ,͹ͷ                                                                            ሺʹ.͵ʹሻ 
 

ɝɞɟ  ܴ˗ = ሺݍ + ܲሻ ∙ ݈˗ʹ = ሺ͸,͸ʹ + ͹,ͳሻ ∙ ͳʹʹ = ͺʹ,͵ʹ ˍʜ ∙ ˏ                           ሺʹ.͵͵ሻ 
 

ɂɫɯɨɞɹ ɢɡ ɪɚɫɱɟɬɨɜ, ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɩɪɢɧɢɦɚɟɦ ௙ܾ = ʹͲͲ ˏˏ,  ݐ௙ = ͳͺ ˏˏ.  

Ɋɚɫɱɟɬ ɫɜɚɪɧɵɯ ɲɜɨɜ ɫɨɟɞɢɧɟɧɢɣ ɷɥɟɦɟɧɬɨɜ ɭɡɥɚ 

Ɍɪɭɛɚ ɨɩɨɪɧɨɝɨ ɭɡɥɚ (120ɯ5) ɫ ɭɫɢɥɢɟɦ ଵܰ−ଶ = ͵ʹͻ,ͻ ˍʜ ɢ ɬɪɭɛɚ 
ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɮɟɪɦɵ (200ɯ160ɯ6) ɫ ɭɫɢɥɢɟɦ ଵܰ−ଶ = ʹ͵͵,Ͷʹ ˍʜ 

ɩɪɢɤɪɟɩɥɹɸɬɫɹ ɤ ɮɚɫɨɧɤɟ  ݐ௙ = ͳͺ ˏˏ ɞɜɭɯɫɬɨɪɨɧɧɢɦɢ ɲɜɚɦɢ ɫ ɤɚɬɟɬɨɦ   ݇௙ = ͹ ˏˏ [19, ɩɪɢɥ. Ƚ, ɬɚɛɥ. Ƚ.4]. 
Ɇɚɬɟɪɢɚɥ ɤɨɧɫɬɪɭɤɰɢɢ: ɩɪɨɮɢɥɶ ɝɧɭɬɨɫɜɚɪɧɨɣ, ɮɚɫɨɧɤɚ – ɫɬɚɥɶ ɋ345 
 (ܴ௬ = ͵ͶͲ ˍʜ/ˏˏଶ, ܴ௨௡ = ͶͺͲ ʜ/ˏˏଶ). 

ɋɜɚɪɤɚ ɦɟɯɚɧɢɡɢɪɨɜɚɧɧɚɹ ɞɭɝɨɜɚɹ ɩɨɪɨɲɤɨɜɨɣ ɩɪɨɜɨɥɨɤɨɣ (ɆȾɋɩɩ), 
ɩɨɪɨɲɤɨɜɚɹ ɩɪɨɜɨɥɨɤɚ ɉɉ-Ⱥɇ-3 [19, ɩɪɢɥ. Ƚ, ɬɚɛɥ. Ƚ.2]. 

 ܴ௪௙ = ͵ͶͲ ˍʜ/ˏˏଶ, ܴ௪௭ = Ͳ,Ͷͷ ∙ ܴ௨௡ = ʹͳ͸ ʜ/ˏˏଶ.  ߚ௙ = Ͳ,ͻ, ௭ߚ = ͳ,Ͳͷ. 

Ɋɚɫɱɟɬ ɫɜɚɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɷɥɟɦɟɧɬɨɜ ɭɡɥɚ ɧɚ ɫɪɟɡ ɜɟɞɟɦ ɩɨ ɦɟɬɚɥɥɭ ɧɚ 
ɝɪɚɧɢɰɟ ɫɩɥɚɜɚ, ɬ.ɤ. 

 Ⱦ୤ ∙ R୵୤Ⱦ୸ ∙ R୵୸ = Ͳ,ͻ ∙ ͵ͶͲͳ,Ͳͷ ∙ ʹͳ͸ = ͳ,͵ > ͳ                                                                ሺʹ.͵Ͷሻ 
 

Ɍɪɟɛɭɟɦɚ ɞɥɢɧɚ ɫɜɚɪɧɨɝɨ ɲɜɚ ɞɥɹ ɤɪɟɩɥɟɧɢɹ ɨɩɨɪɧɨɝɨ ɪɚɫɤɨɫɚ ɤ 
ɮɚɫɨɧɤɟ 

 ݈௪௙ = ͺͷ ∙ ௙ߚ ∙ ݇௙ = ͺͷ ∙ Ͳ,ͻ ∙ ͹ = ͷ͵ͷ,ͷ ˏˏ                                          ሺʹ.͵ͷሻ 
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Ɋɚɫɱɟɬ ɧɚ ɫɪɟɡ ɩɪɨɜɨɞɢɬɫɹ ɩ ɮɨɪɦɭɥɟ 

݊ݍ  ∙ ௙ߚ ∙ ݇௙ ∙ ݈௪௙ ∙ ܴ௪௙ ∙ ௖ߛ = ͸,͸ʹʹ ∙ Ͳ,ͻ ∙ Ͳ,͹ ∙ ͷ͵,ͷͷ ∙ ͵Ͷ ∙ ͳ,Ͳͷ = = Ͳ,ͲͲ͵ < ͳ                                                                                                   ሺʹ.͵͸ሻ     
  

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 
 

ɉɪɨɦɟɠɭɬɨɱɧɵɣ ɭɡɟɥ 

ɉɪɨɦɟɠɭɬɨɱɧɵɟ ɭɡɥɵ ɮɟɪɦɵ ɹɜɥɹɸɬɫɹ ɛɟɫɮɚɫɨɧɨɱɧɵɦɢ ɫɨɟɞɢɧɟɧɢɹɦɢ 
ɢ ɩɪɨɜɟɪɹɸɬɫɹ ɧɚ: 

 ɩɪɨɞɚɜɥɢɜɚɧɢɟ (ɜɵɪɵɜɚɧɢɟ) ɭɱɚɫɬɤɚ ɫɬɟɧɤɢ ɩɨɹɫɚ, ɤɨɧɬɚɤɬɢɪɭɸɳɟɝɨ 
ɫ ɷɥɟɦɟɧɬɨɦ ɪɟɲɟɬɤɢ; 

 ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɭɱɚɫɬɤɚ ɫɬɟɧɤɢ ɩɨɹɫɚ, ɩɚɪɚɥɥɟɥɶɧɨɣ 
ɩɥɨɫɤɨɫɬɢ ɭɡɥɚ ɩɨɞ ɫɠɚɬɵɦ ɷɥɟɦɟɧɬɨɦ; 

 ɧɟɫɭɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ ɷɥɟɦɟɧɬɚ ɜ ɡɨɧɟ ɩɪɢɦɵɤɚɧɢɹ ɤ ɩɨɹɫɭ. 
ɉɨɹɫ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧ ɢɡ ɡɚɦɤɧɭɬɨɝɨ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɝɧɭɬɨɫɜɚɪɧɨɝɨ 

ɩɪɨɮɢɥɹ 200ɯ160ɯ6, ɪɚɫɤɨɫɵ ɢɡ ɤɜɚɞɪɚɬɧɵɯ ɝɧɭɬɨɫɜɚɪɧɵɯ ɩɪɨɮɢɥɟɣ 120ɯ5. ଶܰ−ଵଶ = −ͳͶͺ ˍʜ, ଷܰ−ଵଶ = ͸Ͳ,ͳ͹ ˍʜ, ଷܰ−ଵଶ = −͵͹ͺ,͵ͳ ˍʜ  . 

Ɋɢɫɭɧɨɤ 2.5 – ɉɪɨɦɟɠɭɬɨɱɧɵɣ ɭɡɟɥ 
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ɉɪɨɜɟɪɤɚ ɫɠɚɬɨɝɨ ɩɨɹɫɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ 

 ݉ ∙ ܴ௬ ∙ ௡ଶ(݀ଵݐ + ܿ + √ʹܾ௡ ∙ 𝜉)ቀͲ,Ͷ + ͳ,ͺܿ݀ଵ ቁ 𝜉ݏ𝑖݊ߙଵ > ଵܰଵ−ଵଶ                                                   ሺʹ.͵͹ሻ 

ɝɞɟ  ݉ = ͳ,ͷ − ଷܰ−ଵଶܣ˒ ∙ ܴ௬ = ͳ,ͷ − ( ͸Ͳ,ͳ͹ͶͲ,ͺ͵ ∙ ͵ͶͲ) = ͳ,Ͷͻ                                  ሺʹ.͵ͺሻ 

 

 ݀ଵ – ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɥɢɧɢɢ ɩɟɪɟɫɟɱɟɧɢɹ ɷɥɟɦɟɧɬɚ ɪɟɲɟɬɤɢ ɫ ɩɨɹɫɨɦ ɜ 
ɧɚɩɪɚɜɥɟɧɢɢ ɨɫɢ ɩɨɹɫɚ 

 ݀ଵ = ℎ௣ݏ𝑖݊ߙଵ = ʹͲͲͲ,ͷ͸ = ͵ͷ͹,ͳ ˏˏ                                                                    ሺʹ.͵ͻሻ 

 

 𝜉 – ɩɨɥɭɪɚɡɧɨɫɬɶ ɲɢɪɢɧɵ ɩɨɹɫɚ ɢ ɪɚɫɤɨɫɚ 

 𝜉 = ܾ˒ − ܾ˓ʹ = ʹͲͲ − ͳͶͲʹ = ͵Ͳ ˏˏ                                                             ሺʹ.ͶͲሻ 

 .ଵ – ɭɝɨɥ ɩɪɢɦɵɤɚɧɢɹ ɪɚɫɤɨɫɚ ɤ ɩɨɹɫɭߙ 

ɇɚɣɞɹ ɜɫɟ ɩɪɨɦɟɠɭɬɨɱɧɵɟ ɡɧɚɱɟɧɢɹ ɩɨɞɫɬɚɜɢɦ ɢɯ ɜ (2.37) 

 ͳ,Ͷͻ ∙ ͵Ͷ ∙ Ͳ,͸ଶ(͵ͷ,͹ͳ + ͳ + √ʹ ∙ ʹͲ ∙ ͵)ቀͲ,Ͷ + ͳ,ͺ͵ͷ,͹ͳቁ ∙ ͵ ∙ ଵߙ𝑖݊ݏ = ͳͳͶͺ,ͺʹ > ͵͹ͺ,͵ͳ ˍʜ 

 ͳ,Ͷͷ ∙ ͵Ͷ ∙ Ͳ,ͷଶ(ʹͳ,Ͷ + ͳ + √ʹ ∙ ʹͲ ∙ ͵)ቀͲ,Ͷ + ͳ,ͺʹͳ,Ͷቁ ∙ ͵ ∙ ଵߙ𝑖݊ݏ = ͹Ͷ͸,͸͸ > ͳͶͺ ˍʜ 

 

ɋɧɢɠɟɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɪɚɫɤɨɫɚ ɜ ɦɟɫɬɟ ɫɨɟɞɢɧɟɧɢɹ ɫ ɩɨɹɫɨɦ 
ɮɟɪɦɵ ɭɱɢɬɵɜɚɟɬɫɹ ɡɚ ɫɱɟɬ ɩɪɢɧɹɬɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ ɭɫɥɨɜɢɣ ɪɚɛɨɬɵ ɪɚɫɤɨɫɚ ݉ ɢ ɭɦɧɨɠɟɧɢɟɦ ɧɚ ɧɟɝɨ  ܴ௬ . 

ɉɪɨɱɧɨɫɬɶ ɪɚɫɤɨɫɚ ɜ ɡɨɧɟ ɩɪɢɦɵɤɚɧɢɹ ɟɝɨ ɩɨɹɫɭ ɩɪɨɜɟɪɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 
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 ቆ ଷܰ−ଵଶܣ௣ ∙ ܴ௬ ∙ ݉ ∙ ௖ቇ௡ߛ + ௫ܿܯ ∙ ௫ܹ ∙ ܴ௬ ∙ ݉ ∙ ௖ߛ = 

= ( ͸Ͳ,ͳ͹ʹͲ,ʹ͵ ∙ ͵Ͷ ∙ Ͳ,͹͵ ∙ ͳ,Ͳͷ)ଵ,ହ + Ͳ,ͳͶ͸ͳ,Ͳ͹ ∙ ͺͲ,ͺͺ ∙ ͵Ͷ ∙ Ͳ,͹͵ ∙ ͳ,Ͳͷ = Ͳ,Ͳ͵ͺ͸ < ͳ 

 

3. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɮɭɧɞɚɦɟɧɬɨɜ 
 

3.1. ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ 
 
ɉɥɨɳɚɞɤɚ, ɜɵɞɟɥɚɧɧɚɹ ɩɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɝ. Ʉɚɧɫɤɟ, ɩɨ 

ɭɥ. 40 ɥɟɬ Ɉɤɬɹɛɪɹ, ɱɚɫɬɢɱɧɨ ɫɩɥɚɧɢɪɨɜɚɧɚ, ɧɚ ɡɚɫɟɥɟɧɚ. 
Ƚɟɨɦɨɪɮɨɥɨɝɢɱɟɫɤɢ ɩɥɨɳɚɞɤɚ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ IV ɧɚɞɩɨɣɦɟɧɧɨɣ 

ɬɟɪɪɚɫɵ ɪ. Ʉɚɧ. Ɍɟɪɪɚɫɚ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɩɪɚɜɨɦ ɜɵɫɨɤɨɦ ɛɟɪɟɝɭ ɪ. Ʉɚɧ ɢ ɢɦɟɟɬ 
ɪɨɜɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ ɫ ɚɛɫɨɥɸɬɧɵɦɢ ɨɬɦɟɬɤɚɦɢ ɨɬ 216,0 ɞɨ 219,0 ɦ. 

ȼ ɫɬɪɭɤɬɭɪɧɨɦ ɨɬɧɨɲɟɧɢɢ ɪɚɣɨɧ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 
ɦɟɡɨɡɨɣɫɤɨɣ Ʉɚɧɫɤɨ-Ɍɚɫɟɟɜɫɤɨɣ ɧɚɥɨɠɟɧɧɨɣ ɜɩɚɞɢɧɵ. ɉɨɤɪɨɜɧɵɟ 
ɱɟɬɜɟɪɬɢɱɧɵɟ ɨɬɥɨɠɟɧɢɹ ɩɟɪɟɤɪɵɜɚɸɬ ɛɨɥɟɟ ɞɪɟɜɧɢɟ ɩɨɪɨɞɵ ɢ ɩɪɟɞɫɬɚɜɥɟɧɵ 
ɚɥɥɸɜɚɬɧɵɦɢ ɨɫɚɞɤɚɦɢ IV ɧɚɞɩɨɣɦɟɧɧɨɣ ɬɟɪɪɚɫɵ ɪ. Ʉɚɧ. Ɍɟɪɪɚɫɚ ɢɦɟɟɬ 
ɲɢɪɨɤɨɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɟ ɜ ɞɨɥɢɧɟ ɪ. Ʉɚɧ, ɫɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ ɨɬɥɨɠɟɧɢɣ 
ɫɨɫɬɚɜɥɹɟɬ 25-30 ɦ. ɧɚɪɹɞɭ ɫ ɩɟɫɤɨɦ ɢ ɝɚɥɟɱɧɢɤɨɦ, ɫɥɚɝɚɸɳɢɦɢ ɧɢɠɧɸɸ 
ɱɚɫɬɶ ɬɟɪɪɚɫɵ, ɜ ɪɚɡɪɟɡɟ ɦɨɝɭɬ ɩɪɢɫɭɬɫɬɜɭɸɬ ɫɭɩɟɫɢ ɢ ɝɥɢɧɵ. 

ɉɨɞɡɟɦɧɵɟ ɜɨɞɵ ɜɫɤɪɵɬɵ ɧɚ ɝɥɭɛɢɧɟ 14,2 ɦ. 
Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɨɬɦɟɬɤɚ 0,000 ɫɨɨɬɜɟɬɫɬɜɭɟɬ ɚɛɫɨɥɸɬɧɨɣ ɨɬɦɟɬɤɟ 219,75. 

ɋɢɫɬɟɦɚ ɜɵɫɨɬ – ɛɚɥɬɢɣɫɤɚɹ. 
ɇɚɝɪɭɡɤɚ ɫɨɫɬɚɜɥɹɟɬ 402,21 ɤɇ. ɇɚɝɪɭɡɤɚ ɨɬ ɫɬɟɧɵ 0,58 ɤɇ. 
Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɫɬɨɥɛɱɚɬɨɝɨ ɢ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɨɜ. ȼ ɩɪɨɟɤɬ 

ɩɪɢɧɢɦɚɟɬɫɹ ɧɚɢɛɨɥɟɟ ɜɵɝɨɞɧɵɣ ɜɚɪɢɚɧɬ ɮɭɧɞɚɦɟɧɬɨɜ.  
 
3.2. Ɉɰɟɧɤɚ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɩɥɨɳɚɞɤɢ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɢ ɨɰɟɧɤɚ ɝɪɭɧɬɨɜɵɯ ɭɫɥɨɜɢɣ 
 
ȼ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɧɟɨɛɯɨɞɢɦɨ ɩɨɫɬɪɨɢɬɶ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɭɸ 

ɤɨɥɨɧɤɭ ɢ ɨɩɪɟɞɟɥɢɬɶ ɧɟɞɨɫɬɚɸɳɢɟ ɮɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɝɪɭɧɬɚ. 

ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 3.1. 
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Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɧɬɨɜ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 
3.1. 

 
3.3. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 
 

3.3.1. Ɉɩɪɟɞɟɥɟɧɢɟ ɝɥɭɛɢɧɵ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ 
 

Ƚɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɨɩɪɟɞɟɥɹɸɬ ɤɚɤ ɧɚɢɛɨɥɶɲɭɸ ɢɫɯɨɞɹ ɢɡ 
ɫɥɟɞɭɸɳɢɯ ɬɪɟɯ ɭɫɥɨɜɢɣ:  

 
 

 ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɬɪɟɛɨɜɚɧɢɣ; 
 ɝɥɭɛɢɧɵ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ; 
 ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɯ ɢɡɵɫɤɚɧɢɣ. 
Ʉɨɧɫɬɪɭɤɬɢɜɧɚɹ ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɬɚɤɨɜɨɣ, ɱɬɨɛɵ 

ɮɭɧɞɚɦɟɧɬɵ ɩɪɨɪɟɡɚɥɢ ɫɥɚɛɵɟ ɝɪɭɧɬɵ. Ɉɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

Ɋɢɫɭɧɨɤ 3.1 – ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ 
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 ݀௠௜௡ = −ͳ − Ͳ,Ͳͷ − Ͳ,ʹ = −ͳ,ʹͷ ˏ 
 
Ɋɚɫɱɟɬ ɭɤɚɡɵɜɚɟɬ ɧɚ ɬɨ, ɱɬɨ ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɞɨɥɠɧɚ 

ɫɨɫɬɚɜɥɹɬɶ ɧɟ ɦɟɧɟɟ 1,25 ɦ ɧɢɠɟ ɨɬɦɟɬɤɢ ɩɥɚɧɢɪɨɜɤɢ. 
Ɋɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
  ݀௙ = ݇௡ ∙ ݀௙௡             (3.1) 

 
ɝɞɟ ݇௡ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɬɟɩɥɨɜɨɝɨ ɪɟɠɢɦɚ 
ɫɨɨɪɭɠɟɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɚɛɥɢɰɟɣ 5.2 [29]; 

 ݀௙௡ – ɧɨɪɦɚɬɢɜɧɚɹ ɝɥɭɛɢɧɚ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ 
ɦɧɨɝɨɥɟɬɧɢɦɢ ɧɚɛɥɸɞɟɧɢɹɦɢ. 

ɍɱɢɬɵɜɚɹ ɧɚɣɞɟɧɧɵɟ ɡɧɚɱɟɧɢɹ, ɤɨɬɨɪɵɟ ɫɨɫɬɚɜɥɹɸɬ ݀௙௡ = ʹ,͵ ɢ ݇௡ =Ͳ,͹, ɧɚɯɨɞɢɬɫɹ ɪɚɫɱɟɬɧɚɹ ɝɥɭɛɢɧɚ ɫɟɡɨɧɧɨɝɨ ɩɪɨɦɟɪɡɚɧɢɹ ɝɪɭɧɬɚ 
 ݀௙ = Ͳ,͹ ∙ ʹ,͵ = ͳ,͸ͳ 

 
ȼɟɪɯɧɢɟ ɫɥɨɢ ɝɪɭɧɬɚ ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɥɨɞɨɪɨɞɧɵɦ ɢ ɬɟɯɧɨɝɟɧɧɵɦɢ 

ɫɥɨɹɦɢ ɬɨɥɳɢɧɨɣ ɩɨ 0,6 ɦ ɤɚɠɞɵɣ, ɤɨɬɨɪɵɟ ɧɟ ɦɨɝɭɬ ɜɵɫɬɭɩɚɬɶ ɜ ɤɚɱɟɫɬɜɟ 
ɨɫɧɨɜɚɧɢɹ ɞɥɹ ɮɭɧɞɚɦɟɧɬɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɨɛɯɨɞɢɦɚ ɩɪɨɪɟɡɤɚ ɢ 
ɡɚɝɥɭɛɥɟɧɢɟ ɮɭɧɞɚɦɟɧɬɚ ɬɚɤ, ɱɬɨɛɵ ɟɝɨ ɨɫɧɨɜɚɧɢɟ ɨɩɢɪɚɥɨɫɶ ɧɚ 
ɧɟɩɪɨɫɚɞɨɱɧɵɣ ɬɭɝɨɩɥɚɫɬɢɱɧɵɣ ɫɭɝɥɢɧɨɤ. Ⱦɚɧɧɵɣ ɝɪɭɧɬ ɹɜɥɹɟɬɫɹ 
ɧɟɩɭɱɢɧɢɫɬɵɦ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɧɟ ɡɚɜɢɫɢɬ ɨɬ 
ɝɥɭɛɢɧɵ ɩɪɨɦɟɪɡɚɧɢɹ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɤɨɧɫɬɪɭɤɬɢɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ. 

ɉɪɢɧɢɦɚɟɦ ɝɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɪɚɜɧɨɣ – 1,2 ɦ. ɍɱɢɬɵɜɚɹ, 
ɱɬɨ ɜɵɫɨɬɚ ɮɭɧɞɚɦɟɧɬɚ ɞɨɥɠɧɚ ɛɵɬɶ ɤɪɚɬɧɨɣ 0,3 ɦ, ɚ ɜɟɪɯɧɢɣ ɨɛɪɟɡ 
ɮɭɧɞɚɦɟɧɬɚ ɧɚɯɨɞɢɬɫɹ ɧɚ ɨɬɦɟɬɤɟ – 0,150 ɦ. Ɍɨɝɞɚ ɜɵɫɨɬɚ ɮɭɧɞɚɦɟɧɬɚ 
ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 2,4 ɦ. 
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Ɍɚɛɥɢɰɚ 3.1 – Ɏɢɡɢɤɨ-ɦɟɯɚɧɢɱɟɫɤɢɟ ɫɜɨɣɫɬɜɚ ɝɪɭɧɬɨɜ 

№ ɇɚɢɦɟɧɨɜɚɧɢɟ ℎ, ɦ 
ɉɥɨɬɧɨɫɬɶ, ɬ/ɦ3 

ɍɞɟɥɶɧɵɣ 
ɜɟɫ, ɤɇ/ɦ3 

ȼɥɚɠɧɨɫɬɶ ݁ ܵ௥ ܫ௅ ܫ௣ ܿ, 
ɤɉɚ 

𝜑, 
ɝɪɚɞ 

 ,ܧ
Ɇɉɚ 

ܴ଴, 
ɤɉɚ 𝜌 𝜌ௗ 𝜌௦ ߛ ߛௌ஻ ܹ ௅ܹ ௣ܹ 

1 ɉɥɨɞɨɪɨɞɧɵɣ ɫɥɨɣ  0,6 1,5 - - 15 - - - - - - - - - - - - 

3 
ɇɚɫɵɩɧɨɣ ɝɪɭɧɬ 
(ɬɟɯɧɨɝɟɧɧɵɣ) 0,6 1,5 - - 15 - - - - - - - - - - - - 

4 
ɋɭɝɥɢɧɨɤ 

ɧɟɩɪɨɫɚɞɨɱɧɵɣ 
ɬɭɝɨɩɥɚɫɬɢɱɧɵɣ 

3,4 1,85 2,7 1,55 18,5 - 0,05 - - 0,74 02 <0 0,1 13 24 10 250 

5 
ɉɟɫɨɤ ɦɟɥɤɢɣ 

ɫɪɟɞɧɟɣ ɩɥɨɬɧɨɫɬɢ 
ɦɚɥɨɜɥɚɠɧɵɣ 

4,5 1,74 2,66 1,58 17,4 - 0,1 - - 0,68 0,38 - - 0 32 28 400 

6 
ɋɭɝɥɢɧɨɤ 

ɧɟɩɪɨɫɚɞɨɱɧɵɣ 
ɬɭɝɨɩɥɚɫɬɢɱɧɵɣ 

2,9 1,85 2,7 1,55 18,5 - 0,11 - - 0,74 0,4 <0 0,1 13 24 10 250 

7 
Ƚɚɥɟɱɧɢɤ ɫ 
ɩɟɫɱɚɧɵɦ 

ɡɚɩɨɥɧɢɬɟɥɟɦ 
3,7 2,1 2,66 1,75 21 - 0,2 - - 0,56 0,95 - - 40 1 40 600 
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3.3.2. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɯ ɪɚɡɦɟɪɨɜ ɮɭɧɞɚɦɟɧɬɚ ɢ 
ɪɚɫɱɟɬɧɨɝɨ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɝɪɭɧɬɚ 

 

ɉɪɟɞɜɚɪɢɬɟɥɶɧɵɟ ɪɚɡɦɟɪɵ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

ܣ  = ∑ ூܰூ  ܴ଴ − ௖௣ߛ ∙ ݀                                                                                                   ሺ͵.ʹሻ 
 

ɝɞɟ ∑ ூܰூ  - ɦɚɤɫɢɦɚɥɶɧɚɹ ɫɭɦɦɚ ɧɨɪɦɚɬɢɜɧɵɯ ɜɟɪɬɢɤɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ, 
ɞɟɣɫɬɜɭɸɳɢɯ ɧɚ ɨɛɪɟɡ ɮɭɧɞɚɦɟɧɬɚ; 
 ܴ଴ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ; 
௖௣ߛ ,௖௣ – ɫɪɟɞɧɟɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ ɢ ɛɟɬɨɧɚߛ  = ʹͲˍʜ/ˏଷ; 

 ݀ – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ. 
ɋɭɦɦɚ ɜɟɪɬɢɤɚɥɶɧɵɯ ɧɨɪɦɚɬɢɜɧɵɯ ɧɚɝɪɭɡɨɤ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 ∑ ூܰூ = ܰ௠௔௫ + ˔ܰ˕                                                                                          ሺ͵.͵ሻ 

 

ɝɞɟ ܰ௠௔௫ – ɦɚɤɫɢɦɚɥɶɧɨɟ ɫɠɢɦɚɸɳɢɟ ɭɫɢɥɢɟ, ɩɟɪɟɞɚɸɳɟɟɫɹ ɨɬ ɤɨɥɨɧɧɵ; 
 ˔ܰ˕ – ɫɬɚɬɢɱɟɫɤɚɹ ɧɚɝɪɭɡɤɚ ɨɬ ɫɬɟɧɵ. 

ɒɢɪɢɧɚ ɮɭɧɞɚɦɟɧɬɵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 ܾ = 𝜂ܣ√                                                                                                                   ሺ͵.Ͷሻ 

 

ɝɞɟ 𝜂 – ɫɨɨɬɧɨɲɟɧɢɟ ɫɬɨɪɨɧ ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ, 𝜂 = ͳ,ʹ − ͳ,ͷ ˏ; 

Ɋɚɫɱɟɬ ɞɥɢɧɵ ɮɭɧɞɚɦɟɧɬɚ ɩɪɨɜɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 ݈ =  ሺ͵.ͷሻ                                                                                                                       ܣܾ
 ∑ ூܰூ = ͶͲʹ,ʹͳͳ,ͳͷ + Ͳ,ͷͺͳ,ͳ = ͵ͷͲ,ʹͺ ˍʜ 
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ɉɨɞɫɬɚɜɢɜ ɩɨɥɭɱɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɫɭɦɦɵ ɜɟɪɬɢɤɚɥɶɧɵɯ ɧɚɝɪɭɡɨɤ ɜ 
ɮɨɪɦɭɥɭ (3.2) ɧɚɣɞɟɦ ɩɪɟɞɜɚɪɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɶ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ: 

ܣ  = ͵ͷͲ,ʹͺʹͷͲ − ʹͲ ∙ ͳ.ʹ = ͳ,ͷͷ ˏଶ 

 

ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɧɚɣɞɟɦ ɲɢɪɢɧɭ ɢ ɞɥɢɧɭ ɮɭɧɞɚɦɟɧɬɚ 

 

ܾ = √ͳ,ͷͷͳ,͵ = ͳ,Ͳͻ ˏ 

 ݈ = ͳ,ͷͷͳ,Ͳͻ = ͳ,Ͷʹ ˏ 

 

Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 ܴ = ௖ଵߛ ∙ ܭ௖ଶߛ 𝛾ܯ] ∙ ݇௭ ∙ ܾ ∙ ூூߛ + ௚ܯ ∙ ݀ ∙ ′ூூߛ + ௖ܯ ∙ ܿூூ]                               ሺ͵.͸ሻ 
 

ɝɞɟ ߛ௖ଵ, ௖ଵߛ ,௖ଶ – ɤɨɷɮɮɢɰɢɟɧɬ ɭɫɥɨɜɢɹ ɪɚɛɨɬɵߛ = ͳ,ʹͷ; ௖ଶߛ = ͳ,ͳ; 

 ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɧɚɞɟɠɧɨɫɬɶ ɨɩɪɟɞɟɥɟɧɢɹ – ܭ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɋ ɢ 𝜑, ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɢɯ ɜ ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ 
ɩɪɢɧɢɦɚɟɬɫɹ ܭ = ͳ,ͳ; 

,𝛾ܯ  ,௚ܯ  ;௖ – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɡɚɜɢɫɹɳɢɟ ɨɬ 𝜑ܯ

 ݇௭ = ͳ – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ ɪɚɜɧɵɦ 1,0 ɩɪɢ ɲɢɪɢɧɟ 
ɮɭɧɞɚɦɟɧɬɚ <10ɦ; 

 ܾ – ɲɢɪɢɧɚ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ, ɦ; 
ூூߛ  = ͳ͸,ͺ͵ ˍʜ/ˏଷ – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ, ɧɢɠɟ 
ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ (ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɨɟ – ɩɪɢ ɫɥɨɢɫɬɨɦ ɧɚɩɥɚɫɬɨɜɚɧɢɢ ɞɨ 
ɝɥɭɛɢɧɵ z=b); 

′ூூߛ  = ͳͷ ˍʜ/ˏଷ - ɬɨ ɠɟ ɞɥɹ ɝɪɭɧɬɚ ɜɵɲɟ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ; 
 ܿூூ = ͳ͵ – ɪɚɫɱɟɬɧɨɟ ɡɧɚɱɟɧɢɟ ɭɞɟɥɶɧɨɝɨ ɜɟɫɚ ɝɪɭɧɬɚ ɩɨɞ ɩɨɞɨɲɜɨɣ 
ɮɭɧɞɚɦɟɧɬɚ. 
 Ɋɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɝɪɭɧɬɚ 
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ܴ = ͳ,ʹͷ ∙ ͳ,ͳͳ,ͳ [Ͳ,͹ʹ ∙ ͳ ∙ ͳ,Ͳͻ ∙ ͳ͸,ͺ͵ + ͵,ͺ͹ ∙ ͳ,ʹ ∙ ͳͷ + ͸,Ͷͷ ∙ ͳ͵] = = ʹͲͺ,Ͷ͵ ˍʞ˃  
 

ɉɨɫɥɟ ɜɵɱɢɫɥɟɧɢɹ ܴ ɟɝɨ ɧɟɨɛɯɨɞɢɦɨ ɫɪɚɜɧɢɬɶ ɫ ɜɟɥɢɱɢɧɨɣ ܴ଴ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɪɚɧɟɟ ɩɪɢ ɧɚɯɨɠɞɟɧɢɢ A. 

 ∆= ܴ − ܴ଴ܴ ∙ ͳͲͲ% = ʹͲͺ,Ͷ͵ − ʹͷͲʹͲͺ,Ͷ͵ ∙ ͳͲͲ = −ͳͻ,ͻͶ % 

 

Ⱦɚɧɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɤɚɡɵɜɚɟɬ, ɱɬɨ ɩɪɢɧɹɬɨɟ ɡɧɚɱɟɧɢɟ ܴ଴ ɡɚɜɵɲɟɧɨ. 
ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɟɫɬɢ ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɨɜ ɮɭɧɞɚɦɟɧɬɚ ɢ 
ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɜɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ. ɉɪɢ ɷɬɨɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɩɥɨɳɚɞɢ ɩɨɞɨɲɜɵ ɜ ɮɨɪɦɭɥɟ (3.2) ɜɦɟɫɬɨ ܴ଴ ɢɫɩɨɥɶɡɭɸɬ ɡɧɚɱɟɧɢɟ ܴ, ɚ ɩɪɢ 
ɨɩɪɟɞɟɥɟɧɢɢ ɜɨ ɜɬɨɪɨɦ ɩɪɢɛɥɢɠɟɧɢɢ ܴ ɩɪɢɧɢɦɚɸɬ ɜɧɨɜɶ ɨɩɪɟɞɟɥɟɧɧɭɸ 
ɜɟɥɢɱɢɧɭ b, ɨɤɪɭɝɥɟɧɧɭɸ ɞɨ ɪɚɡɦɟɪɚ, ɤɪɚɬɧɨɝɨ 300. 

ܣ  = ͵ͷͲ,ʹͺʹͲͺ,Ͷ͵ − ʹͲ ∙ ͳ,ʹ = ͳ,ͺͻ ˏଶ 

 ܾ = √ͳ,ͺͻͳ,͵ = ͳ,ʹ ˏ 

 ݈ = ͳ,ͺͻͳ,ʹ = ͳ,ͷͺ ˏ 

 ܴ = ͳ,ʹͷ ∙ ͳ,ͳͳ,ͳ [Ͳ,͹ʹ ∙ ͳ ∙ ͳ,ʹ ∙ ͳ͸,ͺ͵ + ͵,ͺ͹ ∙ ͳ,ʹ ∙ ͳͷ + ͸,Ͷͷ ∙ ͳ͵] = = ʹͳͲ,Ͳ͹ ˍʞ˃ 

 ∆= ܴ − ܴ଴ܴ ∙ ͳͲͲ% = ʹͳͲ,Ͳ͹ − ʹͲͺ,Ͷ͵ʹͳͲ,Ͳ͹ ∙ ͳͲͲ = Ͳ,͹ͺ% 

 

ɉɪɢɧɢɦɚɟɦ ܾ = ͳ,ʹ ˏ, ݈ = ͳ,ͺ ˏ, ܣ = ʹ,ͳ͸ ˏଶ. 

 



56 

 

3.3.3. ɉɪɢɜɟɞɟɧɢɟ ɧɚɝɪɭɡɨɤ ɤ ɩɨɞɨɲɜɟ ɮɭɧɞɚɦɟɧɬɚ 

 

ɉɪɢɜɟɞɟɧɧɨɟ ɩɪɨɞɨɥɶɧɨɟ ɭɫɢɥɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 ܰ′ = ܰ௠௔௫ + ˔ܰ˕ + ˗ܰ            (3.7) 

 

ɝɞɟ ˗ܰ – ɧɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɮɭɧɞɚɦɟɧɬɚ. 
ɉɪɨɞɨɥɶɧɵɣ ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
′ܯ  = ௞ܯ + ܳˍ ∙ ሺ݀ − Ͳ,ͳͷሻ − ˔ܰ˕ ∙ ܽ          (3.8) 

 

ɝɞɟ ܯ௞ – ɢɡɝɢɛɚɸɳɢɣ ɦɨɦɟɧɬ, ɩɟɪɟɞɚɸɳɢɣɫɹ ɨɬ ɤɨɥɨɧɧɵ; ܳˍ – ɩɨɩɟɪɟɱɧɚɹ ɫɢɥɚ, ɩɟɪɟɞɚɸɳɚɹɫɹ ɫ ɤɨɥɨɧɧɵ; ܽ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɫɟɪɟɞɢɧɵ ɫɬɟɧɵ ɞɨ ɨɫɢ ɤɨɥɨɧɧɵ. 
ɉɪɢɜɟɞɟɧɧɨɟ ɩɨɩɟɪɟɱɧɨɟ ɭɫɢɥɢɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܳ′ = ܳˍ              (3.9) 
 
ɇɚɝɪɭɡɤɚ ɨɬ ɜɟɫɚ ɮɭɧɞɚɦɟɧɬɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ˗ܰ = ݀ ∙ ܾ ∙ ݈ ∙ ߛ̝ ˓ = ͳ,ʹ ∙ ͳ,ʹ ∙ ͳ,ͺ ∙ ʹͲ = ͷͳ,ͺͶ ˍʜ  
 

Ɋɢɫɭɧɨɤ 3.2 – ɋɯɟɦɚ ɧɚɝɪɭɡɨɤ ɧɚ 
ɮɭɧɞɚɦɟɧɬ 
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ȼɫɟ ɞɚɧɧɵɟ ɢɡɜɟɫɬɧɵ ɩɨɷɬɨɦɭ ɩɨɞɫɬɚɜɢɦ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɵ (3.7), (3.8) 
ɢ (3.9) ɢ ɧɚɣɞɟɦ ɩɪɢɜɟɞɟɧɧɵɟ ɧɚɝɪɭɡɤɢ 

 ܰ′ = ͶͲʹ,ʹͳͳ,ͳͷ + Ͳ,ͷͺͳ,ͳ + ͷͳ,ͺͶ = ͶͲʹ,ͳͳ ˍʜ 

 ܳ′ = ܳˍ = ʹ,ͳͳ,ͳͷ = ͳ,ͺʹ ˍʜ  
′ܯ  = ʹ,ͳͳ,ͳͷ ሺͳ,ʹ − Ͳ,ͳͷሻ − Ͳ,ͷͺ ∙ Ͳ,ʹͷͳ,ͳ = ͳ,͹ͺ ˍʜ 

 
3.3.4. Ɉɩɪɟɞɟɥɟɧɢɟ ɞɚɜɥɟɧɢɹ ɩɨɞ ɩɨɞɨɲɜɨɣ ɮɭɧɞɚɦɟɧɬɚ 
 
Ɉɫɧɨɜɧɵɦɢ ɤɪɢɬɟɪɢɹɦɢ ɪɚɫɱɟɬɚ ɨɫɧɨɜɚɧɢɹ ɮɭɧɞɚɦɟɧɬɚ ɧɟɝɥɭɛɨɤɨɝɨ 

ɡɚɥɨɠɟɧɢɹ ɩɨ ɞɟɮɨɪɦɚɰɢɹɦ ɹɜɥɹɸɬɫɹ ɭɫɥɨɜɢɹ: 
 ̝ܲ ˓ = ܣܰ ൑ ܴ                                                                                                        ሺ͵.ͳͲሻ 
 

௠ܲ௔௫ = ܣܰ + ܯܹ ൑ ͳ,ʹ ∙ ܴ                                                                                 ሺ͵.ͳͳሻ 
 

௠ܲ௜௡ = ܣܰ − ܯܹ ൒ Ͳ                                                                                           ሺ͵.ͳʹሻ 
 

ɝɞɟ ܹ – ɦɨɦɟɧɬ ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ, ɦ3; ܹ = ܾ ∙ ݈ଶ͸ = ͳ,ʹ ∙ ͳ,ͺଶ͸ = Ͳ,͸ͷ ˏଷ 

 
ɉɪɨɜɟɞɟɦ ɪɚɫɱɟɬ ɮɨɪɦɭɥ (3.10), (3.11) ɢ (3.12) ɩɨɞɫɬɚɜɢɜ ɜ ɧɢɯ 

ɢɡɜɟɫɬɧɵɟ ɡɧɚɱɟɧɢɹ 

 ̝ܲ ˓ = ܣܰ = ͶͲʹ,ͳͳʹ,ͳ͸ = ͳͺ͸,ͳ͸ ˍʜ < ʹͲͺ,Ͷ͵ 

 

௠ܲ௔௫ = ͶͲʹ,ͳͳʹ,ͳ͸ + ͳ,͹ͺͲ,͸ͷ = ͳͺͺ,ͻʹ ˍʜ ൑ ʹͷʹ,Ͳͺ ˍʜ 

 

௠ܲ௜௡ = ܣܰ − ܯܹ = ͶͲʹ,ͳͳʹ,ͳ͸ − ͳ,͹ͺͲ,͸ͷ = ͳͺ͵,Ͷͳ ˍʜ ൒ Ͳ 
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ɍɫɥɨɜɢɹ ɜɵɩɨɥɧɹɸɬɫɹ. 
 

3.3.5. Ɉɩɪɟɞɟɥɟɧɢɟ ɫɪɟɞɧɟɣ ɨɫɚɞɤɢ ɨɫɧɨɜɚɧɢɹ ɦɟɬɨɞɨɦ ɩɨɫɥɨɣɧɨɝɨ 
ɫɭɦɦɢɪɨɜɚɧɢɹ  

 

Ɋɚɫɱɟɬ ɨɫɧɨɜɚɧɢɹ ɩɨ ɞɟɮɨɪɦɚɰɢɹɦ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɩɪɨɜɟɪɤɢ ɭɫɥɨɜɢɹ 

 ܵ ൑ ܵ௨            (3.13) 

 

ɝɞɟ S – ɨɠɢɞɚɟɦɚɹ ɞɟɮɨɪɦɚɰɢɹ ɮɭɧɞɚɦɟɧɬɚ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɪɚɫɱɟɬɨɦ ɩɪɢ 
ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɮɭɧɞɚɦɟɧɬɚ; 
        Su – ɩɪɟɞɟɥɶɧɚɹ ɫɨɜɦɟɫɬɧɚɹ ɞɟɮɨɪɦɚɰɢɹ ɨɫɧɨɜɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ, 
ɧɚɡɧɚɱɚɟɦɚɹ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɢ ɪɚɜɧɚɹ 15 ɫɦ ɞɥɹ ɡɞɚɧɢɣ. 

Ɋɚɫɱɟɬ ɨɫɚɞɨɤ ɩɪɨɢɡɜɨɞɢɬɫɹ ɦɟɬɨɞɨɦ ɩɨɫɥɨɣɧɨɝɨ ɫɭɦɦɢɪɨɜɚɧɢɹ ɩɪɢ 
ɪɚɫɱɟɬɧɨɣ ɫɯɟɦɟ ɨɫɧɨɜɚɧɢɹ ɜ ɜɢɞɟ ɥɢɧɟɣɧɨ-ɞɟɮɨɪɦɢɪɭɟɦɨɝɨ 
ɩɨɥɭɩɪɨɫɬɪɚɧɫɬɜɚ. ɉɨɪɹɞɨɤ ɪɚɫɱɟɬɚ ɩɪɢɧɢɦɚɟɬɫɹ ɫɥɟɞɭɸɳɢɣ:  

1. ɇɚ ɢɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɢɣ ɪɚɡɪɟɡ ɧɚɧɨɫɹɬ ɤɨɧɬɭɪɵ 
ɮɭɧɞɚɦɟɧɬɚ; ɧɚ ɪɚɡɪɟɡɟ ɩɪɨɫɬɚɜɥɹɸɬ ɜɫɟ ɨɬɧɨɫɢɬɟɥɶɧɵɟ ɨɬɦɟɬɤɢ ɤɪɨɜɥɢ ɫɥɨɹ, 
ɭɪɨɜɧɹ ɩɨɞɡɟɦɧɵɯ ɜɨɞ, ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ. 

2. ȼ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɨɫɧɨɜɚɧɢɟ ɪɚɡɞɟɥɹɸɬ ɧɚ ɫɥɨɢ 
ɬɨɥɳɢɧɨɣ ɧɟ ɩɪɟɜɵɲɚɸɳɢɟ ℎ௜ ൑ Ͳ,Ͷ ∙ ܾ. ɉɪɢ ɫɥɨɢɫɬɵɯ ɧɚɩɥɚɫɬɨɜɚɧɢɹɯ 
ɝɪɚɧɢɰɚ ɤɚɠɞɨɝɨ ɫɥɨɹ ɞɨɥɠɧɚ ɛɵɬɶ ɫɨɜɦɟɳɟɧɚ ɫ ɤɪɨɜɥɟɣ ɩɥɚɫɬɨɜ ɢ ɭɪɨɜɧɟɦ 
ɩɨɞɡɟɦɧɵɯ ɜɨɞ. Ɍɨɥɳɢɧɵ ɫɥɨɟɜ ɦɨɝɭɬ ɨɬɥɢɱɚɬɶɫɹ. ɋɥɨɢ ɧɭɦɟɪɭɸɬɫɹ. 

3.  ɇɚ ɝɪɚɧɢɰɚɯ ɫɥɨɟɜ ɨɩɪɟɞɟɥɹɸɬ ɩɪɢɪɨɞɧɨɟ ɛɵɬɨɜɨɟ ɞɚɜɥɟɧɢɟ ɫ 
ɩɨɦɨɳɶɸ ɮɨɪɦɭɥɵ 

 𝜎௭௤,଴ = ′ூூߛ ∙ ݀ = ͳͺ ˍʞ˃          (3.14) 

 

ɝɞɟ ߛ′ - ɫɪɟɞɧɟɜɡɜɟɲɟɧɧɵɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɝɪɭɧɬɵ ɜɵɲɟ ɩɨɞɨɲɜɵ 
ɮɭɧɞɚɦɟɧɬɚ). 

Ɂɚɬɟɦ, ɤ 𝜎௭௚,଴ ɩɪɢɛɚɜɥɹɸɬ ɞɚɜɥɟɧɢɟ ɤɚɠɞɨɝɨ ɫɥɟɞɭɸɳɟɝɨ ɫɥɨɹ. 
 𝜎௭௤,௜ = 𝜎௭௤,଴ + ∑ ௜ℎ௜ߛ                                                                                     ሺ͵.ͳͷሻ 
 

ɝɞɟ ߛ௜ℎ௜ – ɭɞɟɥɶɧɵɣ ɜɟɫ , ɤɇ/ɦ3 ɢ ɦɨɳɧɨɫɬɶ, ɦ, ɤɚɠɞɨɝɨ ɩɨɫɥɟɞɭɸɳɟɝɨ ɫɥɨɹ. 
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ɗɩɸɪɚ ɩɪɢɪɨɞɧɵɯ ɞɚɜɥɟɧɢɣ ɢɡɨɛɪɚɠɚɟɬɫɹ ɫ ɥɟɜɨɣ ɫɬɨɪɨɧɵ ɨɬ ɨɫɢ 
ɮɭɧɞɚɦɟɧɬɚ. ɋɬɪɨɢɬɫɹ ɷɩɸɪɚ ɧɚ ɝɥɭɛɢɧɭ, ɩɪɢɦɟɪɧɨ, ɪɚɜɧɭɸ ͷ ÷ ͸ ∙ ݀. 

4. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɞɨɩɨɥɧɢɬɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɨɞ ɩɨɞɨɲɜɨɣ 
ɮɭɧɞɚɦɟɧɬɚ 

଴݌  = ˓˔݌ − 𝜎௭௤,଴ = ͳ͸ͺ,ͳ͸ ˍʞ˃        (3.16) 

 

ɝɞɟ ݌˔˓ – ɫɪɟɞɧɟɟ ɞɚɜɥɟɧɢɟ ɮɭɧɞɚɦɟɧɬɚ. 
5. Ɉɩɪɟɞɟɥɹɬɫɹ ɧɚɩɪɹɠɟɧɢɟ 𝜎௭௤ɧɚ ɝɪɚɧɢɰɟ ɫɥɨɟɜ 

 𝜎௭௣,௜ = ௜ߙ ∙  ଴           (3.17)݌

 

ɝɞɟ ߙ௜ – ɤɨɷɮɮɢɰɢɟɧɬ ɪɚɫɫɟɢɜɚɧɢɹ, ɩɪɢɧɢɦɚɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɨɬɧɨɲɟɧɢɣ l/b ɢ 2zi/b (zi – ɝɥɭɛɢɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɤɪɨɜɥɢ i-ɝɨ ɫɥɨɹ ɧɢɠɟ 
ɩɨɞɨɲɜɵ ɮɭɧɞɚɦɟɧɬɚ). 

ɗɩɸɪɚ 𝜎௭௣ ɫɬɪɨɢɬɫɹ ɫ ɩɪɚɜɨɣ ɫɬɨɪɨɧɵ ɨɬ ɨɫɢ ɮɭɧɞɚɦɟɧɬɚ. 
6. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɭɫɥɨɜɧɚɹ ɝɪɚɧɢɰɚ ɫɠɢɦɚɟɦɨɣ ɬɨɥɳɢ, ɞɨ ɤɨɬɨɪɨɣ 

ɫɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɧɚɩɪɹɠɟɧɢɹ ɢ ɜɨɡɧɢɤɚɸɳɢɟ ɩɪɢ ɷɬɨɦ 
ɨɫɚɞɤɢ. Ƚɪɚɧɢɰɚ ɜɵɱɢɫɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɮɨɪɦɭɥ 

 𝜎௭௣,௜ ൑ Ͳ,ʹ ∙ 𝜎௭௣,௜ , ˇˎя  ܧ > ͳͲ ʛʞ˃        (3.18) 

 𝜎௭௣,௜ ൑ Ͳ,ͳ ∙ 𝜎௭௣,௜ , ˇˎя  ܧ ൑ ͳͲ ʛʞ˃ 

 

7. ȼɵɱɢɫɥɹɟɬɫɹ ɫɪɟɞɧɟɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɩɪɟɞɟɥɚɯ ɫɠɢɦɚɟɦɨɣ ɬɨɥɲɢ 
ɞɥɹ ɤɚɠɞɨɝɨ ɫɥɨɹ 

 𝜎௭௣,௜ + 𝜎௭௣,௜+ଵʹ                                                                                                                 ሺ͵.ͳͻሻ 
 

8. Ɉɫɚɞɤɚ ɤɚɠɞɨɝɨ ɫɥɨɹ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 

௜ܵ = 𝜎௭௣,௖௣,௜ ∙ ℎ௜ܧ௜ ∙  ሺ͵.ʹͲሻ                                                                                            ߚ
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ɝɞɟ ܧ௜ – ɦɨɞɭɥɶ ɞɟɮɨɪɦɚɰɢɢ i-ɝɨ ɫɥɨɹ, ɤɉɚ; 
 .ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɦɵɣ 0,8 – ߚ 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 3.2. 
Ɍɚɛɥɢɰɚ 3.2 – Ɋɚɫɱɟɬ ɨɫɧɨɜɚɧɢɹ ɩɨ ɞɮɟɨɪɦɚɰɢɹɦ 
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Ɏɚɤɬɢɱɟɫɤɚɹ ɨɫɚɞɤɚ 1,45 ɫɦ <10 ɫɦ. 

 

3.3.6. Ʉɨɧɫɬɪɭɢɪɨɜɚɧɢɟ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 
 

ɂɡɜɟɫɬɧɵɟ ɢɫɯɨɞɧɵɟ ɩɚɪɚɦɟɬɪɵ ɮɭɧɞɚɦɟɧɬɚ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɜɵɱɢɫɥɟɧɵ 
ɜ ɩɪɟɞɵɞɭɳɢɯ ɪɚɫɱɟɬɚɯ d=1,2, b=1,2, l=1,8. Ʉɨɧɫɬɪɭɤɢɪɨɜɚɧɢɟ ɜɟɞɟɬɫɹ ɞɥɹ 
ɫɬɚɤɚɧɚ ɮɭɧɞɚɦɟɧɬɚ ɤɨɥɨɧɧɵ ɧɚɪɭɠɧɨɝɨ ɪɹɞɚ. ȼ ɫɟɱɟɧɢɢ ɞɜɭɬɚɜɪ 40Ʉ2. 

ɉɪɢɧɢɦɚɟɦ ɬɢɩɨɜɨɟ ɫɟɱɟɧɢɟ ɩɨɞɤɨɥɨɧɧɢɤɚ ɢɫɯɨɞɹ ɢɡ ɩɨɩɟɪɟɱɧɵɯ 
ɪɚɡɦɟɪɨɜ ɞɜɭɬɚɜɪɚ ɪɚɜɧɵɦ 900ɯ900 ɦɦ. 

ȼɵɫɨɬɚ ɮɭɧɞɚɦɟɧɬɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 ℎ = ݀ + Ͳ,ͳͷ = ͳ,ʹ + Ͳ,ͳͷ = ͳ,͵ͷ ˏ 

 

ɋɬɭɩɟɧɢ ɮɭɧɞɚɦɟɧɬɚ ɩɪɢɧɢɦɚɸɬɫɹ, ɨɛɵɱɧɨ, ɜ ɤɨɥɢɱɟɫɬɜɟ 1-2. ȼɵɫɨɬɚ 
ɫɬɭɩɟɧɢ ɧɚɡɧɚɱɚɟɬɫɹ 300 ɦɦ. ȼɵɫɨɬɭ ɫɬɭɩɟɧɢ ɩɪɢɧɢɦɚɟɦ ɢɫɯɨɞɹ ɢɡ ɡɚɞɚɧɧɨɝɨ 
ɜɵɫɬɭɩɚ ɪɚɜɧɨɣ 450 ɦɦ.  

Ʉɨɥɢɱɟɫɬɜɨ ɫɬɭɩɟɧɟɣ ɜɵɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 ݈ − ݈௘௙ʹ = ͳ,ͺ − Ͳ,ͻʹ = Ͳ,Ͷͷ ˏ 

 

ȼɵɱɢɫɥɟɧɢɹ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɩɪɢɧɹɬɵɣ ɪɚɧɟɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɪɚɡɦɟɪ 
ɫɬɭɩɟɧɟɣ ɭɞɨɜɥɟɬɜɨɪɹɟɬ ɪɚɫɱɟɬɚɦ ɜ ɧɚɩɪɚɜɥɟɧɢɢ l. 

ȼ ɧɚɩɪɚɜɥɟɧɢɢ ɲɢɪɢɧɵ, ɫɭɦɦɚɪɧɵɣ ɜɵɥɟɬ ɫɬɭɩɟɧɟɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɬɨɣ ɠɟ ɮɨɪɦɭɥɟ, ɱɬɨ ɢ ɩɨ ɞɥɢɧɟ 

 ܾ − ܾ௘௙ʹ = ͳ,ʹ − Ͳ,ͻʹ = Ͳ,ͳͷ ˏ 

 

ȼɵɥɟɬ ɫɬɭɩɟɧɢ ɞɨɥɠɟɧ ɛɵɬɶ ɤɪɚɬɧɵɦ 300 ɦɦ. ɉɪɢɧɢɦɚɟɦ ɫɬɭɩɟɧɶ ɫ 
ɜɵɥɟɬɨɦ 300 ɦɦ. 
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ɉɪɨɜɟɪɤɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɩɨɞɤɨɥɨɧɧɢɤɨɦ 
 

ɉɪɟɠɞɟ ɱɟɦ ɩɪɨɢɡɜɨɞɢɬɶ ɪɚɫɱɟɬ ɮɭɧɞɚɦɟɧɬɚ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ, 
ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ ɬɢɩ ɮɭɧɞɚɦɟɧɬɚ. Ɍɢɩ ɮɭɧɞɚɦɟɧɬɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɧɟɪɚɜɟɧɫɬɜɚ ℎ௖௙ − ݀௣ < Ͳ,ͷሺ݈௖௙ − ݈௖ሻ       (3.21)  

 

Ɍɚɤ ɤɚɤ ɮɭɧɞɚɦɟɧɬ ɩɪɨɟɤɬɢɪɭɟɬɫɹ ɩɨɞ ɫɬɚɥɶɧɭɸ ɤɨɥɨɧɧɭ ɢɡ 
ɝɨɪɹɱɟɤɚɬɚɧɧɨɝɨ ɩɪɨɮɢɥɹ, ɬɨ ݀௣ = Ͳ. ɉɪɨɜɟɪɢɦ ɭɫɥɨɜɢɟ 

 Ͳ,ͻ − Ͳ < Ͳ,ͷሺͲ,ͻ − Ͳ,Ͷሻ = Ͳ,ʹͷ 

 

ɍɫɥɨɜɢɟ ɧɟ ɜɵɩɨɥɧɹɟɬɫɹ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɮɭɧɞɚɦɟɧɬ – ɜɵɫɨɤɢɣ, ɚ ɡɧɚɱɢɬ 
ɩɥɢɬɧɚɹ ɱɚɫɬɶ ɮɭɧɞɚɦɟɧɬɚ ɩɪɨɜɟɪɹɟɬɫɹ ɧɚ ɩɪɨɞɚɜɥɢɜɚɧɢɟ ɩɨɞɤɨɥɨɧɧɢɤɨɦ. 

ɉɪɨɱɧɨɫɬɶ ɮɭɧɞɚɦɟɧɬɚ ɫɱɢɬɚɟɬɫɹ ɨɛɟɫɩɟɱɟɧɧɨɣ ɜ ɬɨɦ ɫɥɭɱɚɟ, ɟɫɥɢ 
ɜɵɩɨɥɧɹɟɬɫɹ ɧɟɪɚɜɟɧɫɬɜɨ 

ܨ  ൑ ܾ௠ℎ଴,௣ܴ௕௧           (3.22) 

 

ɝɞɟ ܨ – ɪɚɫɱɟɬɧɚɹ ɩɪɨɞɨɥɶɧɚɹ ɫɢɥɚ; 
ܨ  = ଴ܣ ∙ ௠ܲ௔௫           (3.23) 

଴ܣ  = Ͳ,ͷ ∙ ܾ(݈ − ݈௣ − ʹℎ଴,௣) − Ͳ,ʹͷ(ܾ − ܾ௣ − ʹℎ଴,௣)ଶ
     (3.24) 

 

ɝɞɟ ℎ଴,௣ = ℎ − ℎ௖,௙ − Ͳ,Ͳͷ = ͳ,͵ͷ − ͳ,Ͳͷ − Ͳ,Ͳͷ = Ͳ,ʹͷ ˏ – ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ 
ɩɥɢɬɧɨɣ ɱɚɫɬɢ ɮɭɧɞɚɦɟɧɬɚ;          (3.25) 

 ܴ௕௧ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɡɚɦɨɧɨɥɢɱɢɜɚɧɢɹ ɫɬɚɤɚɧɚ, 
ɩɪɢɧɢɦɚɟɬɫɹ ɞɥɹ ɛɟɬɨɧɚ ɤɥɚɫɫɚ ȼ15 ܴ௕௧ = ͺͷͲ ˍʞ˃; 

 

 ܾ௠ = ܾ௖,௙ + ℎ௢,௣ = Ͳ,ͻ + Ͳ,ʹͷ = ͳ,ͳͷ ˏ  

 

ɉɨɞɫɬɚɜɥɹɟɦ ɩɨɥɭɱɟɧɧɵɟ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (3.24) 
଴ܣ  = Ͳ,ͷ ∙ ͳ,ʹሺͳ,ͺ − Ͳ,ͻ − ʹ ∙ Ͳ,ʹͷሻ − Ͳ,ʹͷሺͳ,ʹ − Ͳ,͸ − ʹ ∙ Ͳ,ʹͷሻଶ = 
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= Ͳ,ʹͶ ˏଶ 

ܨ  = Ͳ,ʹͶ ∙ ͳͺͺ,ͻʹ = ͶͶ,ͺ͹ ൑ ͳ,ͳͷ ∙ Ͳ,ʹͷ ∙ ͺͷͲ = ʹͶͶ,͵ͺ ˍʜ 

 

ɍɫɥɨɜɢɟ ɜɵɩɨɥɧɹɟɬɫɹ. 

Ɋɚɫɱɟɬ ɚɪɦɚɬɭɪɵ ɩɥɢɬɧɨɣ ɱɚɫɬɢ ɮɭɧɞɚɦɟɧɬɚ 
 

Ɇɨɦɟɧɬ, ɜɨɡɧɢɤɚɸɳɢɣ ɜ ɫɟɱɟɧɢɹɯ ɮɭɧɞɚɦɟɧɬɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

௫௜ܯ  = ܰ ∙ ܿ௫௜ଶʹ݈ (ͳ − ͸݁଴௫݈ − Ͷ݁଴௫ ∙ ܿ௫௜݈ଶ )                                                         ሺ͵.ʹ͸ሻ 
 

ɝɞɟ ܰ – ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɨɫɧɨɜɚɧɢɟ ɛɟɡ ɭɱɟɬɚ ɜɟɫɚ ɮɭɧɞɚɦɟɧɬɚ ɢ ɝɪɭɧɬɚ 
ɧɚ ɟɝɨ ɨɛɪɟɡɚɯ, ɨɩɪɟɞɟɥɹɟɦɚɹ ɩɨ ɮɨɪɦɭɥɟ 

 

 ܰ = ܰ௠௔௫ + ˔ܰ˕           (3.27) 

 

 ݁଴௫ – ɷɤɫɰɟɧɬɪɢɫɢɬɟɬ ɧɚɝɪɭɡɤɢ ɩɪɢ ɦɨɦɟɧɬɟ Ɇ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ 
ɮɨɪɦɭɥɟ 

 ݁଴௫ = ௞ܯ + ܳ௞ ∙ ℎ − ˔ܰ˕ ∙ ܽܰ                                                                            ሺ͵.ʹͺሻ 
 ܿ௫௜ – ɜɵɥɟɬ ɫɬɭɩɟɧɟɣ. 
Ɇɨɦɟɧɬɵ, ɞɟɣɫɬɜɭɸɳɢɟ ɜ ɩɥɨɫɤɨɫɬɢ ɩɚɪɚɥɥɟɥɶɧɨ ɦɟɧɶɲɟɣ ɫɬɨɪɨɧɟ 

ɮɭɧɞɚɦɟɧɬɚ, ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

௬௜ܯ  = ܰ ∙ ܿ௬௜ଶʹܾ                                                                                                       ሺ͵.ʹͻሻ 
 

ɝɞɟ ܿ௬௜ – ɜɵɥɟɬ ɫɬɭɩɟɧɢ. 
ɉɥɨɳɚɞɶ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

௦௜ܣ  = ௜𝜉ܯ ∙ ℎ଴௜ ∙ ܴ௦                                                                                                 ሺ͵.͵Ͳሻ 
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ɝɞɟ ܯ௜ – ɜɟɥɢɱɢɧɚ ɦɨɦɟɧɬɚ ɫɟɱɟɧɢɹ; 
 𝜉 – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ߙ௠, ɡɧɚɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɧɚɯɨɞɢɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

௠ߙ  = ௜ܾ௜ܯ ∙ ℎ଴௜ଶ ∙ ܴ௕                                                                                               ሺ͵.͵ͳሻ 
 

ɝɞɟ ܾ௜ – ɲɢɪɢɧɚ ɫɠɚɬɨɣ ɡɨɧɵ ɫɟɱɟɧɢɹ; 
 ܴ௕ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɛɟɬɨɧɚ ɫɠɚɬɢɸ. 

Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɨɫɧɨɜɚɧɢɟ 

 ܰ = ͶͲʹ,ʹͳ + Ͳ,ͷͺ = ͶͲʹ,͹ͻ ˍʜ 

 

Ɇɨɦɟɧɬ, ɩɪɢɜɟɞɟɧɧɵɣ ɤ ɩɨɞɨɲɜɟ ɮɭɧɞɚɦɟɧɬɚ 

ܯ  = ͻ͵,ͳͻ + ͵Ͳ ∙ ͳ,ʹ − Ͳ,ͷͺ ∙ Ͳ,Ͷ = ͳʹͺ,ͻ͸ ˍʜ ∙ ˏ 

 

ɗɤɫɰɟɧɬɪɢɫɢɬɟɬ ɧɚɝɪɭɡɤɢ 

 ݁଴௫ = ͳ,͹ͺ + ʹ,ͳ ∙ ͳ,ʹ − Ͳ,ͷͺ ∙ Ͳ,ͶͶͲʹ,͹ͻ = ͲͲ,ͳ ˏ   
 

Ɍɚɛɥɢɰɚ 3.3 – Ɋɚɫɱɟɬ ɚɪɦɚɬɭɪɵ 

ɋɟɱɟ–
ɧɢɹ 

ȼɵɥɟɬܿ௜, 
ɦ 

ܰ ∙ ܿ௫௜ଶʹ݈ሺܾሻ  
ͳ + ͸݁଴௫݈− Ͷ݁଴௫ ∙ ܿ௫௜݈ଶ  

௜, ˍʜܯ ∙ ˏ 
,௦ܣ ௜ 𝜉 ℎ଴௜ߙ ˔ˏଶ 

1–1 0,45 22,66 1,03 23,29 0,036 0,985 0,25 2,66 
2–2 0,9 90,93 1,02 92,66 0,14 0,92 2,05 1,38 

1' –1' 0,3 10,07 1,03 10,37 0,016 0,995 0,25 1,17 
2' –2' 0,6 40,28 1,03 41,34 0,065 0,97 23,05 0,59 

 

Ʉɨɧɫɬɪɭɢɪɭɟɦ ɫɟɬɤɭ ɋ-1 ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ. ɒɚɝ ɚɪɦɚɬɭɪɵ ɜ ɨɛɨɢɯ 
ɧɚɩɪɚɜɥɟɧɢɹɯ ɩɪɢɧɢɦɚɟɦ200 ɦɦ, ɬ.ɟ. ɫɟɬɤɚ ɋ-1 ɢɦɟɟɬ ɜ ɧɚɩɪɚɜɥɟɧɢɢ l- 9 

ɫɬɟɪɠɧɟɣ ɢ 1 ɞɨɛɨɪɧɵɣ ɫɬɟɪɠɟɧɶ, ɜ ɧɚɩɪɚɜɥɟɧɢɢ b – 6 ɫɬɟɪɠɧɟɣ. Ⱦɢɚɦɬɟɪ 
ɚɪɦɚɬɭɪɵ ɧɚɩɪɚɜɥɟɧɢɢ l ɩɪɢɧɢɦɚɟɦ ɩɨ ɫɨɪɬɚɦɟɧɬɭ 8 ɦɦ (ɞɥɹ 10 ∅͸ АͶͲͲ  ܣ௦ = ʹ,ͺ͵ ˔ˏଶ, ˚˕ˑ ˄ˑˎь˛ˈ ͳ,͵ͺሻ. ȼ ɧɚɩɪɚɜɥɟɧɢɢ b – 10 ɦɦ (ɞɥɹ 6 ∅ͺ Ⱥ400 
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௦ܣ = ͵,Ͳʹ ˔ˏଶ, ɱɬɨ ɛɨɥɶɲɟ 2,66). Ⱦɥɢɧɵ ɫɬɟɪɠɧɟɣ ɩɪɢɧɢɦɚɟɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 
1700 ɢ 1100 ɦɦ. 

ɉɨɞɤɨɥɨɧɧɢɤ ɚɪɦɢɪɭɟɬɫɹ ɫɬɟɤɚɦɢ ɋ-2, ɤɨɧɫɬɪɭɤɬɢɜɧɨ ɩɪɢɧɢɦɚɹ 
ɩɪɨɞɨɥɶɧɭɸ (ɪɚɛɨɱɭɸ ɚɪɦɚɬɭɪɭ) ∅ͺ Ⱥ400 ɫ ɲɚɝɨɦ 200, ɩɨɩɟɪɟɱɧɭɸ ∅͸ АͶͲͲ 

ɫ ɲɚɝɨɦ 600. Ⱦɥɢɧɚ ɪɚɛɨɱɢɯ ɫɬɟɪɠɧɟɣ 2000 ɦɦ, ɤɨɥɢɱɟɫɬɜɨ ɜ ɫɟɬɤɟ – 3, ɚ ɞɥɢɧɚ 
ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ 700 ɦɦ, ɤɨɥɢɱɟɫɬɜɨ ɫɬɟɪɠɧɟɣ ɜ ɫɬɟɤɟ -3. 

 

3.3.7. Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɨɜ ɪɚɛɨɬ, ɫɬɨɢɦɨɫɬɢ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ 
ɜɨɡɜɟɞɟɧɢɹ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 

 

ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɩɨɤɚɡɚɬɟɥɟɣ ɨɛɴɟɦɨɜ ɢ ɫɬɨɢɦɨɫɬɢ ɭɱɢɬɵɜɚɸɬɫɹ 
ɫɥɟɞɭɸɳɢɟ ɜɢɞɵ ɪɚɛɨɬ ɢ ɦɚɬɟɪɢɚɥɚ: 

 ɦɟɯɚɧɢɱɟɫɤɚɹ ɪɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ; 
 ɪɭɱɧɚɹ ɪɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ; 
 ɨɛɪɚɬɧɚɹ ɡɚɫɵɩɤɚ; 
 ɭɫɬɪɨɣɫɬɜɨ ɩɨɞɛɟɬɨɧɤɢ; 
 ɭɫɬɪɨɣɫɬɜɨ ɦɨɧɨɥɢɬɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ; 
 ɫɬɨɢɦɨɫɬɶ ɚɪɦɚɬɭɪɵ. 
Ɋɚɫɱɟɬ ɜɟɞɟɬɫɹ ɩɨ ɞɚɧɧɵɦ ɎȿɊ ɢ Ɏɋɋɐ 2020 ɝ. Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ 

ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 3.4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Ɍɚɛɥɢɰɚ 3.4 – Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɨɡɜɟɞɟɧɢɹ ɫɬɨɥɛɱɚɬɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 

№ ɪɚɫɰɟɧɨɤ ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ ȿɞ. ɢɡɦ. Ɉɛɴɟɦ 
ɋɬɨɢɦɨɫɬɶ, ɪɭɛ. Ɍɪɭɞɨɟɦɨɤɫɬɶ ɱɟɥ.-ɱɚɫ. 

ȿɞ. ȼɫɟɝɨ ȿɞ. ȼɫɟɝɨ 

Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ 

ɎȿɊ 01-01-001-02 

Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ ɧɚ ɨɬɜɚɥ 
ɷɤɫɤɚɜɚɬɨɪɨɦ «ɞɪɚɝɥɚɣɧ» 
ɨɞɧɨɤɨɜɲɟɜɵɦ ɫ ɤɨɜɲɨɦ 
ɜɦɟɫɬɢɦɨɫɬɶɸ 15 ɦ3, ɝɪɭɩɩɚ 
ɝɪɭɧɬɨɜ  

1000 ɦ3 0,139 3580,12 497,64 2,1 0,29 

ɎȿɊ 01-01-034-02 

Ɂɚɫɵɩɤɚ ɬɪɚɧɲɟɣ ɢ 
ɤɨɬɥɨɜɚɧɨɜ ɫ ɩɟɪɟɦɟɳɟɧɢɟɦ 
ɝɪɭɧɬɚ ɞɨ 5 ɦ ɛɭɥɶɞɨɡɟɪɨɦ 
ɦɨɳɧɨɫɬɶɸ: 132 ɤȼɬ (180 
ɥ.ɫ.)  

1000 ɦ3 0,138 338,61 46,72 - - 

Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ 

ɎȿɊ 06-01-001-01 
ɍɫɬɪɨɣɫɬɜɨ ɛɟɬɨɧɧɨɣ 
ɩɨɞɝɨɬɨɜɤɢ (ȼ-3,5) 

100 ɦ3 0,0065 3897,23 25,33 180,0 1,17 

ɎȿɊ 06-01-001-10 

ɍɫɬɪɨɣɫɬɜɨ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɮɭɧɞɚɦɟɧɬɨɜ ɨɛɳɟɝɨ 
ɧɚɡɧɚɱɟɧɢɹ ɩɪɢ ɜɵɫɨɬɟ 
ɩɨɞɤɨɥɨɧɧɢɤɚ ɨɬ 2 ɞɨ 4 ɦ, 

ɩɟɪɢɦɟɬɪɨɦ ɞɨ 5 ɦ 

100 ɦ3 0,03 8768,26 263,05 11,69 0,35 

Ɏɋɋɐ 08.4.03.03 

ɋɬɚɥɶ ɚɪɦɚɬɭɪɧɚɹ, 
ɝɨɪɹɱɟɤɚɬɚɧɧɚɹ, 
ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ, 
ɤɥɚɫɫ Ⱥ-III  , ɞɢɚɦɟɬɪ 6 ɦɦ 

ɬ 
1,03 

 
8213,72 8367,43 - - 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.4 

Ɏɋɋɐ 04.1.02.05 

ɋɦɟɫɢ ɛɟɬɨɧɧɵɟ ɢɡ ɬɹɠɟɥɨɝɨ 
ɛɟɬɨɧɚ (ȻɋɌ), ɤɥɚɫɫ ȼ15 
(Ɇ50) 

ɦ3 2,92 592,76 1728,49 - - 

ɂɬɨɝɨ 10928,66  0,757 
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3.4. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 
 

3.4.1. ȼɵɛɨɪ ɜɵɫɨɬɵ ɪɨɫɬɜɟɪɤɚ ɢ ɞɥɢɧɵ ɫɜɚɣ 
 

 
Ɋɢɫɭɧɨɤ 3.3 – ɂɧɠɟɧɟɪɧɨ-ɝɟɨɥɨɝɢɱɟɫɤɚɹ ɤɨɥɨɧɤɚ ɢ ɨɬɦɟɬɤɢ ɪɨɫɬɜɟɪɤɚ ɭ ɫɜɚɣ 

 
Ƚɥɭɛɢɧɭ ɡɚɥɨɠɟɧɢɹ ɪɨɫɬɜɟɪɤɚ dp ɩɪɢɧɢɦɚɟɦ ݀௣ = −ʹ,ͷ͵ ˏ. ȼɵɫɨɬɭ 

ɪɨɫɬɜɟɪɤɚ ɩɪɢɧɢɦɚɟɦ hp = 2,03 ɦ. Ɉɬɦɟɬɤɭ ɝɨɥɨɜɵ ɫɜɚɢ ɩɪɢɧɢɦɚɟɦ ɧɚ 0,05 ɦ 
ɜɵɲɟ ɩɨɞɨɲɜɵ ɪɨɫɬɜɟɪɤɚ –2,58 ɦ. ȼ ɤɚɱɟɫɬɜɟ ɧɟɫɭɳɟɝɨ ɫɥɨɹ ɜɵɛɢɪɚɟɦ 
ɝɚɥɟɱɧɢɤ ɫ ɩɟɫɱɚɧɵɦ ɡɚɩɨɥɧɢɬɟɥɟɦ, ɡɚɥɟɝɚɸɳɢɣ ɫ ɨɬɦɟɬɤɢ –12,430 ɦ. 
ɉɪɢɧɢɦɚɟɦ ɫɜɚɢ ɞɥɢɧɨɣ 11 ɦ (ɋ110.30); ɨɬɦɟɬɤɚ ɧɢɠɧɟɝɨ ɤɨɧɰɚ ɫɨɫɬɚɜɢɬ –
13,58 ɦ, ɚ ɡɚɝɥɭɛɥɟɧɢɟ ɜ ɝɚɥɟɱɧɢɤ –1,15 ɦ. 

Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.5. 
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Ɍɚɛɥɢɰɚ 3.5 – Ⱦɚɧɧɵɟ ɞɥɹ ɪɚɫɱɟɬɚ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ 

 
 

3.4.2. Ɉɩɪɟɞɟɥɟɧɢɟ ɧɟɫɭɳɟɣ ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ  
 
ɇɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ௗܨ  = ௖ோߛ௖ሺߛ ∙ ܴ ∙ ܣ + ݑ ∙ ௖௙ߛ ∙ ∑ሺ ௜݂ ∙ ℎ௜ሻሻ                                                          (3.32) 
 

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

ɇɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ 
ௗܨ  = ͳ ∙ ሺͳ ∙ ʹ͹͹͸ ∙ Ͳ,Ͳͻ + ͳ,ʹ ∙ ∑ሺͳ ∙ ͷͶͷ,͸ͻሻሻ = ͻͲͶ,͸͹ ˍʜ 

 
Ɋɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ, ɞɨɩɭɫɤɚɟɦɚɹ ɧɚ ɫɜɚɸ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ˔ܰ˅ ൑  ௞                     (3.33)ߛ/ௗܨ
 

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

ɫɩɨɫɨɛɧɨɫɬɢ ɫɜɚɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1,4. 
Ⱦɨɩɭɫɤɚɟɦɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ ɫɨɝɥɚɫɧɨ ɪɚɫɱɟɬɭ ɫɨɫɬɚɜɢɬ 
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˔ܰ˅ = ͻͲͶ,͸͹/ͳ,Ͷ = 646,19 ɤɇ 
 
3.4.3. Ɉɩɪɟɞɟɥɟɧɢɟ ɤɨɥɢɱɟɫɬɜɚ ɫɜɚɢ ɢ ɢɯ ɪɚɡɦɟɳɟɧɢɟ 
 

Ʉɨɥɢɱɟɫɬɜɨ ɫɜɚɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ݊ = ܰ௠௔௫ܨௗߛ௞ − Ͳ,ͻ ∙ ݀௣ ∙ ߛ̝ ˓ − ͳ,ͳ ∙ ͳͲ ∙ ݃˔˅                                                          ሺ͵.͵Ͷሻ 
                                                                                  

ɝɞɟ ߛ௞ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚɞɟɠɧɨɫɬɢ; ݀௣ – ɝɥɭɛɢɧɚ ɡɚɥɨɠɟɧɢɹ ɪɨɫɬɜɟɪɤɚ; ̝ߛ ˓ – ɭɫɪɟɞɧɟɧɧɵɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɪɨɫɬɜɟɪɤɚ ɢ ɝɪɭɧɬɚ ɧɚ ɟɝɨ ɨɛɪɟɡɚɯ; ݃˔˅ – ɦɚɫɫɚ ɫɜɚɢ. 
Ʉɨɥɢɱɟɫɬɜɨ ɫɜɚɣ: 
 ݊ = ͶͳͲ͸Ͷ͸,ͳͻ − ʹ,ͷ͵ ∙ ʹͲ ∙ Ͳ,ͻ − ͳ,ͳ ∙ ͳͲ ∙ ʹ,ͷ = Ͳ,͹ʹ ˛˕ 

 
Ɍɚɤ ɤɚɤ ɢɫɩɨɥɶɡɨɜɚɬɶ 1 ɢɥɢ 2 ɫɜɚɢ ɜ ɪɨɫɬɜɟɪɤɟ ɧɟ ɰɟɥɟɫɨɨɛɪɚɡɧɨ, ɬɨ 

ɩɪɢɧɢɦɚɟɦ ɫɜɚɢ ɜ ɤɨɥɢɱɟɫɬɜɟ 4. 

 
Ɋɢɫɭɧɨɤ 3.4 - ɋɯɟɦɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɫɜɚɣ 

 

3.4.4. Ɋɚɫɱɟɬɧɚɹ ɩɪɨɜɟɪɤɚ ɧɚ ɢɡɝɢɛ ɢ ɨɩɪɟɞɟɥɟɧɢɟ ɫɟɱɟɧɢɹ ɚɪɦɚɬɭɪɵ 
 
Ɇɨɦɟɧɬ, ɜɨɡɧɢɤɚɸɳɢɣ ɜ ɩɥɨɫɤɨɫɬɢ ݔ ɪɨɫɬɜɟɪɤɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
௫௜ܯ  = 𝛴 ˔ܰ˅ ∙ ௜ݔ                                                                                                    ሺ͵.͵ͷሻ 
  

ɝɞɟ ˔ܰ˅ – ɪɚɫɱɟɬɧɚɹ ɧɚɝɪɭɡɤɚ ɧɚ ɫɜɚɸ; 
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 ௜ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɤɚɠɞɨɣ ɫɜɚɢ ɜ ɩɪɟɞɟɥɚɯ ɢɡɝɢɛɚɟɦɨɣ ɤɨɧɫɨɥɢݔ
ɞɨ ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɫɟɱɟɧɢɹ. 

Ɇɨɦɟɧɬ, ɜɨɡɧɢɤɚɸɳɢɣ ɜ ɩɥɨɫɤɨɫɬɢ ݕ ɪɨɫɬɜɟɪɤɚ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 

௬௜ܯ  = 𝛴 ˔ܰ˅ ∙  ௜                                                                   (3.36)ݕ
 

ɝɞɟ ݕ௜ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɤɚɠɞɨɣ ɫɜɚɢ ɜ ɩɪɟɞɟɥɚɯ ɢɡɝɢɛɚɟɦɨɣ ɤɨɧɫɨɥɢ ɞɨ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɨɝɨ ɫɟɱɟɧɢɹ. 

ɉɥɨɳɚɞɶ ɪɚɛɨɱɟɣ ɚɪɦɚɬɭɪɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
௦௜ܣ  = ௜𝜉ܯ ∙ ℎ଴௜ ∙ ܴ௦                                                                                                 ሺ͵.͵͹ሻ 
                                                                                                   

ɝɞɟ ܯ௜ – ɜɟɥɢɱɢɧɚ ɦɨɦɟɧɬɚ ɜ ɫɟɱɟɧɢɢ; 𝜉 – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ߙ௠; ℎ଴௜ – ɪɚɛɨɱɚɹ ɜɵɫɨɬɚ ɤɚɠɞɨɝɨ ɫɟɱɟɧɢɹ; ܴ௦ – ɪɚɫɱɟɬɧɨɟ ɫɨɩɪɨɬɢɜɥɟɧɢɟ ɚɪɦɚɬɭɪɵ. 
Ʉɨɷɮɮɢɰɢɟɧɬ ߙ௠ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
௠ߙ  = ௜ܾ௜ܯ ∙ ℎ଴௜ଶ ∙ ܴ௕                                                                                               ሺ͵.͵ͺሻ 
                                                                                                  

ɝɞɟ ܾ௜ – ɲɢɪɢɧɚ ɫɠɚɬɨɣ ɡɨɧɵ ɫɟɱɟɧɢɹ; 
Ɋɚɫɱɟɬɵ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɟ 3.3. 

Ɍɚɛɥɢɰɚ 3.6 – Ɋɚɫɱɟɬɵ ɚɪɦɚɬɭɪɵ 

ɋɟɱɟɧɢɹ 
bi, 
ɦ 

Ɋɚɫɫɬɨɹɧɢɟ ݔ௜,ݕ௜, 
ɦ 

Ɇɨɦɟɧɬ, ˍʜ ∙ ˏ 
,௦ܣ ௠ 𝜉 ℎ଴௜, ɦߙ ˔ˏଶ ͳ − ͳ 1,5 0,45 581,57 0,047 0,975 0,85 19,22  ͳ′ − ͳ′ 1,5 0,45 581,57 0,047 0,975 0,85 19,22 

 
Ʉɨɧɫɬɪɭɢɪɭɟɦ ɫɟɬɤɭ ɋ–1. ɒɚɝ ɚɪɦɚɬɭɪɵ ɜ ɨɛɨɢɯ ɧɚɩɪɚɜɥɟɧɢɹɯ 

ɩɪɢɧɢɦɚɟɦ 200 ɦɦ, ɬ. ɟ. ɫɟɬɤɚ ɋ–1 ɢɦɟɟɬ ɜ ɧɚɩɪɚɜɥɟɧɢɢ ݈ ɢ ܾ – 7 ɫɬɟɪɠɧɟɣ. 
Ⱦɢɚɦɟɬɪ ɚɪɦɚɬɭɪɵ ɜ ɨɛɨɢɯ ɧɚɩɪɚɜɥɟɧɢɹɯ ɩɪɢɧɢɦɚɟɦ ɩɨ ɫɨɪɬɚɦɟɧɬɭ. ȼ 
ɧɚɩɪɚɜɥɟɧɢɢ ݈ ˋ ܾ – 7Ø20Ⱥ400 ɫ ܣ௦ = ʹͳ,ͻͻ  ˔ˏଶ.Ⱦɥɢɧɵ ɫɬɟɪɠɧɟɣ ɩɪɢɧɢɦɚɟɦ 
1400 ɦɦ. 

ɉɨɞɤɨɥɨɧɧɢɤ ɚɪɦɢɪɭɟɦ ɞɜɭɦɹ ɫɟɬɤɚɦɢ ɋ–2, ɩɪɢɧɢɦɚɹ ɪɚɛɨɱɭɸ 
ɩɪɨɞɨɥɶɧɭɸ ɚɪɦɚɬɭɪɭ ɤɨɧɫɬɪɭɤɬɢɜɧɨ Ø12Ⱥ400 ɫ ɲɚɝɨɦ 200 ɦɦ, ɩɨɩɟɪɟɱɧɭɸ 
Ø8Ⱥ240 ɫ ɲɚɝɨɦ 450 ɦɦ. Ⱦɥɢɧɚ ɪɚɛɨɱɢɯ ɫɬɟɪɠɧɟɣ 1400 ɦɦ, ɤɨɥɢɱɟɫɬɜɨ ɜ ɫɟɬɤɟ 
– 5. Ⱦɥɢɧɚ ɩɨɩɟɪɟɱɧɨɣ ɚɪɦɚɬɭɪɵ – 800 ɦɦ, ɤɨɥɢɱɟɫɬɜɨ ɫɬɟɪɠɧɟɣ ɜ ɫɟɬɤɟ – 3. 
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3.4.5. ɉɨɞɛɨɪ ɫɜɚɟɛɨɣɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɧɚɡɧɚɱɟɧɢɟ ɤɨɧɬɪɨɥɶɧɨɝɨ 
ɨɬɤɚɡɚ 

 
ȼɵɛɢɪɚɟɦ ɞɥɹ ɡɚɛɢɜɤɢ ɫɜɚɣ ɬɪɭɛɱɚɬɵɣ ɞɢɡɟɥɶ-ɦɨɥɨɬ. Ɉɬɧɨɲɟɧɢɟ ɦɚɫɫɵ 

ɭɞɚɪɧɨɣ ɱɚɫɬɢ ɦɨɥɨɬɚ m4 ɤ ɦɚɫɫɟ ɫɜɚɢ m2 ɞɨɥɠɧɨ ɛɵɬɶ ɧɟ ɦɟɧɟɟ 1. Ɍ.ɤ. m2 = 
1,60 ɬ, ɦɢɧɢɦɚɥɶɧɚɹ ɦɚɫɫɚ ɦɨɥɨɬɚ m4 = 1∙1,60 = 1,60 ɬ. ɩɪɢɧɢɦɚɸ ɦɚɫɫɭ ɦɨɥɨɬɚ 
m4 = 1,80 ɬ (ɬɪɭɛɱɚɬɵɣ ɞɢɡɟɥɶ-ɦɨɥɨɬ ɋ-996).  

Ɉɬɤɚɡ ɨɩɪɟɞɟɥɹɟɦ ɩɨ ɮɨɪɦɭɥɟ: 
 ܵ௔ = ௗܧ ∙ 𝜂 ∙ ௗܨܣ ∙ ሺܨௗ + 𝜂 ∙ ሻܣ ∙ ݉ଵ + Ͳ,ʹ ∙ ሺ݉ଶ + ݉ଷሻ݉ଵ + ݉ଶ + ݉ଷ                                           ሺ͵.͵ͻሻ 
 

ɝɞɟ  ܧௗ – ɷɧɟɪɝɢɹ ɭɞɚɪɚ; 𝜂 – ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ ͳͷͲͲ ˍʜ/ˏ; ܣ – ɩɥɨɳɚɞɶ ɩɨɩɟɪɟɱɧɨɝɨ ɫɟɱɟɧɢɹ ɫɜɚɢ; ܨௗ – ɧɟɫɭɳɚɹ ɫɩɨɫɨɛɧɨɫɬɶ ɫɜɚɢ; ݉ଵ – ɩɨɥɧɚɹ ɦɚɫɫɚ ɦɨɥɨɬɚ; ݉ଶ – ɦɚɫɫɚ ɫɜɚɢ; ݉ଷ – ɦɚɫɫɚ ɧɚɝɨɥɨɜɧɢɤɚ. 
 ܵ௔ = Ͷͷ,Ͷ ∙ ͳͷͲͲ ∙ Ͳ,ͻ͸Ͷ͸,ͳͻሺ͸Ͷ͸,ͳͻ + ͳͷͲͲ ∙ Ͳ,Ͳͻሻ ∙ ͵,͸ͷ + Ͳ,ʹሺʹ,ͷ + Ͳ,ʹሻ͵,͸ͷ + ʹ,ͷ + Ͳ,ʹ = Ͳ,Ͳʹͺˏ ≈ Ͳ,͵ ˔ˏ 

 ܵ௔ = Ͳ,͵ ˔ˏ > Ͳ,ʹ ˔ˏ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ ɫɜɚɟɛɨɣɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɩɨɞɨɛɪɚɧɨ ɜɟɪɧɨ. 

 

3.4.6. Ɉɩɪɟɞɟɥɟɧɢɟ ɨɛɴɟɦɨɜ ɪɚɛɨɬ, ɫɬɨɢɦɨɫɬɢ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ 
ɜɨɡɜɟɞɟɧɢɹ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 

 

Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɪɚɛɨɬ ɩɨ ɭɫɬɪɨɣɫɬɜɭ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ ɢ 
ɬɪɭɞɨɟɦɤɨɫɬɶ ɜɨɡɜɟɞɟɧɢɹ ɞɚɧɧɨɝɨ ɬɢɩɚ ɮɭɧɞɚɦɟɧɬɚ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɞɚɧɧɵɦ ɎȿɊ ɢ Ɏɋɋɐ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɫɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɭ 3.7 
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Ɍɚɛɥɢɰɚ 3.7 – Ɋɚɫɱɟɬ ɫɬɨɢɦɨɫɬɢ ɢ ɬɪɭɞɨɟɦɤɨɫɬɢ ɜɨɡɜɟɞɟɧɢɹ ɫɜɚɣɧɨɝɨ ɮɭɧɞɚɦɟɧɬɚ 

№ ɪɚɫɰɟɧɨɤ ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ ȿɞ. ɢɡɦ. Ɉɛɴɟɦ 
ɋɬɨɢɦɨɫɬɶ, ɪɭɛ. Ɍɪɭɞɨɟɦɨɤɫɬɶ ɱɟɥ.-ɱɚɫ. 

ȿɞ. ȼɫɟɝɨ ȿɞ. ȼɫɟɝɨ 

Ɂɟɦɥɹɧɵɟ ɪɚɛɨɬɵ 

ɎȿɊ 01-01-001-02 

Ɋɚɡɪɚɛɨɬɤɚ ɝɪɭɧɬɚ ɧɚ ɨɬɜɚɥ 
ɷɤɫɤɚɜɚɬɨɪɨɦ «ɞɪɚɝɥɚɣɧ» 
ɨɞɧɨɤɨɜɲɟɜɵɦ ɫ ɤɨɜɲɨɦ 
ɜɦɟɫɬɢɦɨɫɬɶɸ 15 ɦ3, ɝɪɭɩɩɚ 
ɝɪɭɧɬɨɜ  

1000 ɦ3 0,06 3580,12 214,4 2,1 0,126 

ɎȿɊ 01-01-034-02 

Ɂɚɫɵɩɤɚ ɬɪɚɧɲɟɣ ɢ 
ɤɨɬɥɨɜɚɧɨɜ ɫ ɩɟɪɟɦɟɳɟɧɢɟɦ 
ɝɪɭɧɬɚ ɞɨ 5 ɦ ɛɭɥɶɞɨɡɟɪɨɦ 
ɦɨɳɧɨɫɬɶɸ: 132 ɤȼɬ (180 
ɥ.ɫ.)  

1000 ɦ3 0,057 338,61 19,3 - - 

ɋɜɚɣɧɵɟ ɪɚɛɨɬɵ 

ɎȿɊ 05-01-002-05 

ɉɨɝɪɭɠɟɧɢɟ ɞɢɡɟɥɶ-ɦɨɥɨɬɨɦ 
ɤɨɩɪɨɜɨɣ ɭɫɬɚɧɨɜɤɢ ɧɚ ɛɚɡɟ 
ɷɤɫɤɚɜɚɬɨɪɚ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɫɜɚɣ ɞɥɢɧɨɣ: ɞɨ 12 ɦ ɜ 
ɝɪɭɧɬɵ ɝɪɭɩɩɵ 2 

ɦ3 0,99 323,82 320,58 3,9 3,86 

Ɏɋɋɐ 05.1.05.16 ɋɜɚɢ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɦ3 0,89 1870,63 1664,86 - - 

ɎȿɊ 05-01-010-01 

ȼɵɪɭɛɤɚ ɛɟɬɨɧɚ ɢɡ 
ɚɪɦɚɬɭɪɧɨɝɨ ɤɚɪɤɚɫɚ 
ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɫɜɚɣ 
ɩɥɨɳɚɞɶɸ ɫɟɱɟɧɢɹ ɞɨ 0,1 ɦ2 

ɲɬ 4 42,79 
171,16 

 
1,4 5,6 



74 

 

Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 3.8 
Ȼɟɬɨɧɧɵɟ ɪɚɛɨɬɵ 

ɎȿɊ 06-01-001-10 

ɍɫɬɪɨɣɫɬɜɨ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ 
ɮɭɧɞɚɦɟɧɬɨɜ ɨɛɳɟɝɨ 
ɧɚɡɧɚɱɟɧɢɹ ɩɪɢ ɜɵɫɨɬɟ 
ɩɨɞɤɨɥɨɧɧɢɤɚ ɨɬ 2 ɞɨ 4 ɦ, 
ɩɟɪɢɦɟɬɪɨɦ ɞɨ 5 ɦ 

100 ɦ3 0,03 8768,26 263,05 11,69 0,35 

Ɏɋɋɐ 08.4.03.03 

ɋɬɚɥɶ ɚɪɦɚɬɭɪɧɚɹ, 
ɝɨɪɹɱɟɤɚɬɚɧɧɚɹ, 
ɩɟɪɢɨɞɢɱɟɫɤɨɝɨ ɩɪɨɮɢɥɹ, 
ɤɥɚɫɫ Ⱥ-III  , ɞɢɚɦɟɬɪ 6 ɦɦ 

ɬ 0,686 8213,72 5634,61 - - 

Ɏɋɋɐ 04.1.02.05 

ɋɦɟɫɢ ɛɟɬɨɧɧɵɟ ɢɡ ɬɹɠɟɥɨɝɨ 
ɛɟɬɨɧɚ (ȻɋɌ), ɤɥɚɫɫ ȼ15 
(Ɇ50) 

ɦ3 6,9 592,76 4090,04 - - 

ɂɬɨɝɨ 12378,00  9,58 
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3.5. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ 
 

ɋɪɚɜɧɢɜ ɜɚɪɢɚɧɬɵ ɡɚɩɪɨɟɤɬɢɪɨɜɚɧɧɵɯ ɮɭɧɞɚɦɟɧɬɨɜ – ɫɬɨɥɛɱɚɬɨɝɨ ɢ 
ɫɜɚɣɧɨɝɨ ɤɭɫɬɨɜɨɝɨ ɮɭɧɞɚɦɟɧɬɚ.  
Ɍɚɛɥɢɰɚ 3.8 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɨɟ ɫɪɚɜɧɟɧɢɟ ɜɚɪɢɚɧɬɨɜ 

Ʉɪɢɬɟɪɢɢ ɫɪɚɜɧɟɧɢɹ ɋɬɨɥɛɱɚɬɵɣ ɋɜɚɣɧɵɣ 

ɋɬɨɢɦɨɫɬɶ, ɪɭɛ. 10928,66 12378,00 

Ɍɪɭɞɨɟɦɤɨɫɬɶ 0,757 9,58 

 

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɪɚɫɱɟɬɨɜ ɫɜɚɣɧɵɣ ɮɭɧɞɚɦɟɧɬ ɞɨɪɨɠɟ 
ɢ ɛɨɥɟɟ ɬɪɭɞɨɡɚɬɪɚɬɟɧ, ɱɟɦ ɫɬɨɥɛɱɚɬɵɣ ɮɭɧɞɚɦɟɧɬ ɦɟɥɤɨɝɨ ɡɚɥɨɠɟɧɢɹ, 
ɨɞɧɚɤɨ, ɩɪɢ ɜɵɛɨɪɟ ɮɭɧɞɚɦɟɧɬɚ ɫɥɟɞɭɟɬ ɪɭɤɨɜɨɞɫɬɜɨɜɚɬɶɫɹ ɧɟ ɬɨɥɶɤɨ 
ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦɢ ɩɨɤɚɡɚɬɟɥɹɦɢ, ɧɨ ɬɚɤɠɟ ɧɚɞɟɠɧɨɫɬɶɸ 
ɩɪɨɟɤɬɢɪɭɟɦɨɝɨ ɮɭɧɞɚɦɟɧɬɚ. ɋɜɚɣɧɵɟ ɮɭɧɞɚɦɟɧɬ ɩɪɟɜɨɫɯɨɞɢɬ ɫɬɨɥɛɱɚɬɵɣ ɩɨ 
ɩɨɤɚɡɚɬɟɥɸ ɧɚɞёɠɧɨɫɬɢ. 

ɂɫɯɨɞɹ ɢɡ ɜɵɲɟɫɤɚɡɚɧɧɨɝɨ ɜɵɛɢɪɚɟɦ ɫɜɚɣɧɵɣ ɮɭɧɞɚɦɟɧɬ ɤɚɤ ɛɨɥɟɟ 
ɧɚɞɟɠɧɵɣ. 
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4. Ɍɟɯɧɨɥɨɝɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
 

4.1. ɉɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 
ɋɬɪɨɢɬɟɥɶɫɬɜɨ ɨɛɴɟɤɬɚ ɛɭɞɟɬ ɩɪɨɢɡɜɨɞɢɬɶɫɹ ɜ ɝɨɪɨɞɟ Ʉɚɧɫɤɟ. ɇɚɱɚɥɨ 

ɫɬɪɨɢɬɟɥɶɫɬɜɚ 28 ɨɤɬɹɛɪɹ 2019 ɝɨɞɚ. 
Ʉɚɧɫɤ – ɝɨɪɨɞ, ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɧɚ ɜɨɫɬɨɤɟ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ, ɹɜɥɹɟɬɫɹ 

ɰɟɧɬɪɨɦ ɝɨɪɨɞɫɤɨɝɨ ɨɤɪɭɝɚ. Ƚɨɪɨɞ ɪɚɫɩɨɥɨɠɟɧ ɧɚ ɨɛɨɢɯ ɛɟɪɟɝɚɯ ɪɟɤɢ Ʉɚɧ, 
ɹɜɥɹɸɳɟɣɫɹ ɩɪɚɜɵɦ ɩɪɢɬɨɤɨɦ ȿɧɢɫɟɹ. Ƚɨɪɨɞ ɪɚɫɩɨɥɨɠɟɧ ɜ 232 ɤɦ ɨɬ ɤɪɚɟɜɨɝɨ 
ɰɟɧɬɪɚ ɢ ɜ 3507 ɤɦ ɨɬ Ɇɨɫɤɜɵ.  

Ʉɥɢɦɚɬ ɝɨɪɨɞɚ ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ. Ɂɢɦɚ ɩɪɨɞɨɥɠɢɬɟɥɶɧɚ 
(ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ 254 ɞɧɹ) ɢ ɭɦɟɪɟɧɧɨ ɫɭɪɨɜɚɹ. 
Ʌɟɬɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɟɩɥɨɟ ɫ ɧɟɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦɢ ɩɟɪɢɨɞɚɦɢ ɠɚɪɤɨɣ ɩɨɝɨɞɵ. 

 ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ: +0,2℃. 
 Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ: 70,3%. 
 ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ: 3,0 ɦ/ɫ. 
 Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɨɣ ɩɹɬɢɞɧɟɜɤɢ, 

ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 0,98: - 45℃. 

 Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɧɚɢɛɨɥɟɟ ɯɨɥɨɞɧɵɯ ɫɭɬɨɤ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 
0,98: - 48℃. 

 ɋɧɟɝɨɜɨɣ ɪɚɣɨɧ – III. 
 ȼɟɬɪɨɜɨɣ ɪɚɣɨɧ – III. 
 
4.1.1. Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 

 
Ⱦɚɧɧɚɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɪɚɡɪɚɛɨɬɚɧɚ ɧɚ ɦɨɧɬɚɠ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ 

ɤɚɪɤɚɫɚ ɨɛɴɟɤɬɚ «Ʉɪɵɬɵɣ ɤɚɬɨɤ ɫ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɥɶɞɨɦ ɜ ɝ. Ʉɚɧɫɤɟ». 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɚɹ ɤɚɪɬɚ ɩɪɟɞɧɚɡɧɚɱɟɧɚ ɞɥɹ ɧɨɜɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ȼɥɨɤ 
ɥɟɞɨɜɨɝɨ ɩɨɥɹ, ɫɨɫɬɨɹɳɢɣ ɢɡ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ ɢɦɟɟɬ ɝɚɛɚɪɢɬɧɵɟ 
ɪɚɡɦɟɪɵ ɜ ɩɥɚɧɟ (ɜ ɨɫɹɯ) 65,0ɯ39,8 ɦ. 

Ʉɚɪɤɚɫ ɡɞɚɧɢɹ ɫɨɫɬɨɢɬ ɢɡ ɤɨɥɨɧɧ, ɜɵɩɨɥɧɟɧɧɵɯ ɢɡ ɩɪɨɤɚɬɧɵɯ ɞɜɭɬɚɜɪɨɜ 
ɩɨ ȽɈɋɌ Ɋ 57837-2017 ɢ ɫɬɚɥɶɧɵɯ ɝɧɭɬɵɯ ɡɚɦɤɧɭɬɵɯ ɫɜɚɪɧɵɯ ɩɪɨɮɢɥɟɣ 
ɩɪɹɦɨɭɝɨɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɩɨ ȽɈɋɌ 30245-2003. ȼɟɪɬɢɤɚɥɶɧɵɟ ɫɜɹɡɢ ɬɚɤ ɠɟ 
ɜɵɩɨɥɧɟɧɵ ɢɡ ɩɪɨɮɢɥɟɣ ɩɨ ȽɈɋɌ 30245-2003. Ȼɚɥɤɢ ɧɚɫɬɢɥɚ ɜɵɩɨɥɧɟɧɵ ɢɡ 
ɞɜɭɬɚɜɪɨɜ ɩɨ ȽɈɋɌ Ɋ 57837-2017. ɉɪɨɝɨɧɵ ɢ ɫɜɹɡɟɜɵɟ ɪɚɫɩɨɪɤɢ ɡɚ 
ɤɨɧɫɬɪɭɢɪɨɜɚɧɵ ɢɡ ɲɜɟɥɥɟɪɨɜ ɩɪɢɧɹɬɵɯ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ 8240-97. 

Ɇɨɧɬɚɠ ɤɚɪɤɚɫɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɪɭɱɧɨɣ ɫɜɚɪɤɢ ɢ ɛɨɥɬɨɜ.  
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4.1.2. Ɉɛɳɢɟ ɞɚɧɧɵɟ 
 

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

 ɋɉ 48.13330.2019 «Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ». 
 ɋɉ 70.13330.2012 «ɇɟɫɭɳɢɟ ɢ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ». 
 ɋɉ 16.13330.2017 «ɋɬɚɥɶɧɵɟ ɤɨɧɫɬɪɭɤɰɢɢ». 
 ɋɇɢɉ 12-03-2001 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 1. 

Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ». 
 ɋɇɢɉ 12-04-2002 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 2. 

ɋɬɪɨɢɬɟɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ». 
 ȼɋɇ-193-81 «ɂɧɫɬɪɭɤɰɢɹ ɩɨ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ». 

 

4.1.3. Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɬɟɯɧɨɥɨɝɢɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ 
  
Ɋɚɛɨɬɵ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɝɨ ɩɟɪɢɨɞɚ, ɜɵɩɨɥɧɹɟɦɵɟ ɞɨ ɧɚɱɚɥɚ ɦɨɧɬɚɠɚ 

ɡɞɚɧɢɹ: 
 ɪɚɡɛɢɜɤɚ ɢ ɩɪɢɧɹɬɢɟ ɨɫɟɣ ɡɞɚɧɢɹ; 
 ɜɨɡɜɟɞɟɧɢɟ ɜɫɟɯ ɧɟɨɛɯɨɞɢɦɵɯ ɜɪɟɦɟɧɧɵɯ ɫɨɨɪɭɠɟɧɢɣ; 
 ɭɫɬɪɨɣɫɬɜɨ ɤɨɦɦɭɧɢɤɚɰɢɣ; 
 ɭɫɬɪɨɣɫɬɜɨ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ ɢ ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɟɣ; 
 ɭɫɬɪɨɣɫɬɜɨ ɨɝɪɚɠɞɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ; 
 ɭɫɬɪɨɣɫɬɜɨ ɫɟɬɟɣ ɷɥɟɤɬɪɨɫɧɚɛɠɟɧɢɹ; 
 ɭɫɬɪɨɣɫɬɜɨ ɬɟɥɟɮɨɧɢɡɚɰɢɢ ɢ ɨɫɜɟɳɟɧɢɹ ɬɟɪɪɢɬɨɪɢɢ; 
 ɭɫɬɪɨɣɫɬɜɨ ɩɥɨɳɚɞɨɤ ɫɤɥɚɞɢɪɨɜɚɧɢɹ; 
Ɉɫɧɨɜɚɧɢɟɦ ɞɥɹ ɧɚɱɚɥɚ ɪɚɛɨɬ ɩɨ ɜɨɡɜɟɞɟɧɢɸ ɦɟɬɚɥɨɤɚɪɤɚɫɚ ɫɥɭɠɢɬ Ⱥɤɬ 

ɬɟɯɧɢɱɟɫɤɨɣ ɝɨɬɨɜɧɨɫɬɢ ɧɭɥɟɜɨɝɨ ɰɢɤɥɚ (ɜɨɡɜɟɞɟɧɢɟ ɮɭɧɞɚɦɟɧɬɨɜ) ɤ ɦɨɧɬɚɠɭ. 
Ɍɪɟɛɭɟɬɫɹ ɬɚɤɠɟ ɩɪɢɥɨɠɟɧɢɟ ɢɫɩɨɥɧɢɬɟɥɶɧɵɯ ɫɯɟɦ ɫ ɧɚɧɟɫɟɧɧɵɦ 
ɩɨɥɨɠɟɧɢɟɦ ɨɩɨɪɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ. 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɦɨɧɬɚɠɚ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ ɞɨɥɠɧɵ ɛɵɬɶ 
ɩɨɥɧɨɫɬɶɸ ɨɤɨɧɱɟɧɵ ɪɚɛɨɬɵ ɧɭɥɟɜɨɝɨ ɰɢɤɥɚ. 

ɇɟɨɛɯɨɞɢɦɨ ɜɵɩɨɥɧɢɬɶ ɪɚɡɛɢɜɤɭ ɨɫɟɣ. Ɉɧɚ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ 
ɜɵɧɨɫɚ ɜ ɧɚɬɭɪɭ ɞɜɭɯ ɤɪɚɣɧɢɯ ɬɨɱɟɤ, ɫɥɭɠɚɳɢɯ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɪɚɫɩɨɥɨɠɟɧɢɹ ɧɚɢɛɨɥɟɟ ɞɥɢɧɧɨɣ ɨɫɢ ɡɞɚɧɢɹ. ȼɫɟ ɪɚɫɫɬɨɹɧɢɹ ɦɟɠɞɭ ɨɫɹɦɢ ɢ 
ɩɪɢɜɹɡɤɢ ɤɨɧɫɬɪɭɤɰɢɣ ɜɵɧɨɫɹɬɫɹ ɧɚ ɪɚɡɛɢɜɨɱɧɵɟ ɱɟɪɬɟɠɢ. ɉɟɪɟɧɨɫ ɨɫɟɣ 
ɡɞɚɧɢɹ ɧɚ ɨɛɧɨɫɤɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɬɟɨɞɨɥɢɬɚ, ɩɨɫɥɟ ɱɟɝɨ, ɝɥɚɜɧɵɟ 
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ɨɫɢ ɡɚɤɪɟɩɥɹɸɬɫɹ ɧɚ ɦɟɫɬɧɨɫɬɢ ɧɚ ɫɥɭɱɚɣ ɩɨɜɪɟɠɞɟɧɢɹ ɨɛɧɨɫɤɢ. Ɂɚɤɪɟɩɥɟɧɢɟ 
ɜɵɩɨɥɧɹɸɬ ɩɪɢ ɩɨɦɨɳɢ ɜɪɟɦɟɧɧɵɯ, ɜɵɧɨɫɧɵɯ ɤɨɧɬɪɨɥɶɧɵɯ ɡɧɚɤɨɜ ɫ ɨɫɟɜɵɦɢ 
ɪɢɫɤɚɦɢ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 5-10 ɦɟɬɪɨɜ ɨɬ ɡɞɚɧɢɹ. Ⱦɥɹ ɫɨɡɞɚɧɢɹ 
ɜɟɪɬɢɤɚɥɶɧɨɣ ɪɚɡɛɢɜɤɢ ɜɛɥɢɡɢ ɨɬ ɡɞɚɧɢɹ ɭɫɬɪɚɢɜɚɟɬɫɹ ɪɚɛɨɱɢɣ ɪɟɩɟɪ, ɨɬɦɟɬɤɚ 
ɤɨɬɨɪɨɝɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɨɬ ɛɥɢɠɚɣɲɢɯ ɪɟɩɟɪɨɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɧɢɜɟɥɢɪɧɨɣ 
ɫɟɬɢ. Ⱦɥɹ ɭɩɪɨɳɟɧɢɹ ɜɵɱɢɫɥɟɧɢɹ ɨɬɦɟɬɨɤ, ɨɬɫɱɟɬɵ ɜɵɫɨɬ ɜɟɞɭɬɫɹ ɨɬ ɩɪɢɧɹɬɨɣ 
ɧɭɥɟɜɨɣ ɨɬɦɟɬɤɢ (ɭɪɨɜɟɧɶ ɱɢɫɬɨɝɨ ɩɨɥɚ ɩɟɪɜɨɝɨ ɷɬɚɠɚ). ɂɫɯɨɞɹ ɢɡ ɡɧɚɧɢɹ 
ɚɛɫɨɥɸɬɧɵɯ ɨɬɦɟɬɨɤ ɪɟɩɟɪɨɜ, ɜ ɱɚɫɬɧɨɫɬɢ ɪɚɛɨɱɟɝɨ ɪɟɩɟɪɚ, ɜɵɱɢɫɥɹɸɬ 
ɚɛɫɨɥɸɬɧɭɸ ɨɬɦɟɬɤɭ ɭɪɨɜɧɹ ɱɢɫɬɨɝɨ ɩɨɥɚ ɩɟɪɜɨɝɨ ɷɬɚɠɚ.  

ɇɟɨɛɯɨɞɢɦɨ ɨɛɟɪɟɝɚɬɶ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɨɬ ɦɟɯɚɧɢɱɟɫɤɢɯ 
ɩɨɜɪɟɠɞɟɧɢɣ ɩɪɢ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬɚɯ, ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ ɢ 
ɯɪɚɧɟɧɢɢ. Ⱦɥɹ ɷɬɨɝɨ ɢɯ ɫɥɟɞɭɟɬ ɭɤɥɚɞɵɜɚɬɶ ɜ ɭɫɬɨɣɱɢɜɨɦ ɩɨɥɨɠɟɧɢɢ ɧɚ 
ɞɟɪɟɜɹɧɧɵɟ ɩɨɞɤɥɚɞɤɢ ɢ ɡɚɤɪɟɩɥɹɬɶ (ɩɪɢ ɩɟɪɟɜɨɡɤɟ) ɫ ɩɨɦɨɳɶɸ ɢɧɜɟɧɬɚɪɧɵɯ 
ɤɪɟɩɥɟɧɢɣ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɜ ɜɢɞɟ ɡɚɠɢɦɨɜ, ɯɨɦɭɬɨɜ, ɤɚɫɫɟɬ, ɬɭɪɧɢɤɟɬɨɜ ɢ ɬ.ɞ. 
ȼ ɫɥɭɱɚɟ ɞɟɮɨɪɦɚɰɢɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɫɥɟɞɭɟɬ ɢɯ ɜɵɪɨɜɧɹɬɶ ɫ 
ɩɨɦɨɳɶɸ ɯɨɥɨɞɧɨɣ ɢɥɢ ɝɨɪɹɱɟɣ ɩɪɚɜɤɢ. ɋɛɪɨɫ ɤɨɧɫɬɪɭɤɰɢɣ ɫ ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɫɪɟɞɫɬɜ, ɚ ɬɚɤɠɟ ɜɨɥɨɱɟɧɢɟ ɢɯ ɩɨ ɥɸɛɨɣ ɩɨɜɟɪɯɧɨɫɬɢ – ɡɚɩɪɟɳɟɧɵ. ȼɨ ɜɪɟɦɹ 
ɩɨɝɪɭɡɤɢ ɩɪɟɞɩɢɫɵɜɚɟɬɫɹ ɩɪɢɦɟɧɹɬɶ ɫɬɪɨɩɵ ɢɡ ɦɹɝɤɢɯ ɦɚɬɟɪɢɚɥɨɜ. 

Ʉɨɧɫɬɪɭɤɰɢɢ ɯɪɚɧɹɬɫɹ ɧɚ ɨɬɤɪɵɬɵɯ, ɫɩɥɚɧɢɪɨɜɚɧɧɵɯ ɩɥɨɳɚɞɤɚɯ, 
ɩɨɤɪɵɬɵɯ ɳɟɛɧɟɦ ɢɥɢ ɩɟɫɤɨɦ (ɬɨɥɳɢɧɚ ɩɨɤɪɵɬɢɹ h=5-10 ɫɦ) ɜ ɲɬɚɛɟɥɹɯ ɫ 
ɩɪɨɤɥɚɞɤɚɦɢ ɜ ɬɨɦ ɠɟ ɩɨɥɨɠɟɧɢɢ, ɜ ɤɨɬɨɪɨɦ ɨɧɢ ɧɚɯɨɞɢɥɢɫɶ ɩɪɢ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ. ɉɪɨɤɥɚɞɤɢ ɦɟɠɞɭ ɤɨɧɫɬɪɭɤɰɢɹɦɢ ɭɤɥɚɞɵɜɚɸɬɫɹ ɨɞɧɚ ɧɚɞ 
ɞɪɭɝɨɣ ɫɬɪɨɝɨ ɩɨ ɜɟɪɬɢɤɚɥɢ. ɋɟɱɟɧɢɟ ɩɨɞɤɥɚɞɨɤ ɢ ɩɪɨɤɥɚɞɨɤ ɨɛɵɱɧɨ – 
ɤɜɚɞɪɚɬɧɨɟ, ɫɨ ɫɬɨɪɨɧɚɦɢ ɧɟ ɦɟɧɟɟ 250 ɦɦ. ɉɪɢ ɜɵɛɨɪɟ ɪɚɡɦɟɪɨɜ ɩɪɨɤɥɚɞɨɤ ɢ 
ɩɨɞɤɥɚɞɨɤ ɧɟɨɛɯɨɞɢɦɨ ɫɨɛɥɸɞɚɬɶ ɬɪɟɛɨɜɚɧɢɟ, ɫɨɝɥɚɫɧɨ ɤɨɬɨɪɨɦɭ 
ɜɵɲɟɥɟɠɚɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ ɧɟ ɞɨɥɠɧɵ ɨɩɢɪɚɬɶɫɹ ɧɚ ɜɵɫɬɭɩɚɸɳɢɟ ɱɚɫɬɢ 
ɧɢɠɟɥɟɠɚɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ. 

ɋɤɥɚɞɢɪɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɰɢɣ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɭɫɬɪɨɣɫɬɜɨɦ ɫɤɜɨɡɧɵɯ 
ɩɪɨɯɨɞɨɜ ɧɟ ɦɟɧɟɟ 1,0 ɦ ɱɟɪɟɡ ɤɚɠɞɵɟ ɞɜɚ ɲɬɚɛɟɥɹ ɜ ɩɪɨɞɨɥɶɧɨɦ ɢ ɱɟɪɟɡ  
25,0 ɦ ɜ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɹɯ. Ⱦɥɹ ɩɪɨɯɨɞɚ ɤ ɬɨɪɰɚɦ ɢɡɞɟɥɢɣ 
ɭɫɬɪɚɢɜɚɸɬɫɹ ɪɚɡɪɵɜɵ, ɪɚɜɧɵɟ 0,7 ɦ. Ɇɟɠɞɭ ɨɬɞɟɥɶɧɵɦɢ ɲɬɚɛɟɥɹɦɢ 
ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɪɚɢɜɚɬɶ ɡɚɡɨɪ ɧɟ ɦɟɧɟɟ 0,2 ɦ, ɞɥɹ ɢɡɛɟɠɚɧɢɹ ɩɨɜɪɟɠɞɟɧɢɹ 
ɷɥɟɦɟɧɬɨɜ ɩɪɢ ɩɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬɚɯ. 

Ɇɨɧɬɚɠ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɨɢɡɜɨɞɢɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ 70.13330.2012, ȽɈɋɌ 23118-2019, ɋɉ 53-101-98, ɪɚɛɨɱɟɝɨ 
ɩɪɨɟɤɬɚ ɢ ɢɧɫɬɪɭɤɰɢɹɦɢ ɡɚɜɨɞɨɜ-ɢɡɝɨɬɨɜɢɬɟɥɟɣ.  

Ɇɨɧɬɚɠ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ ɧɚɱɢɧɚɟɬɫɹ ɫ ɦɨɧɬɚɠɚ ɤɨɥɨɧɧ. ɉɟɪɟɞ 
ɭɫɬɚɧɨɜɤɨɣ ɤɨɥɨɧɧ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ ɧɚ ɧɢɯ ɧɚɧɨɫɹɬɫɹ ɪɢɫɤɢ, 
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ɨɬɦɟɱɚɸɳɢɟ ɨɫɶ ɤɨɥɨɧɧɵ ɧɚ ɭɪɨɜɧɟ ɧɢɡɚ ɤɨɥɨɧɧɵ. Ɍɚɤ ɠɟ ɪɢɫɤɚ ɧɚɧɨɫɢɬɫɹ ɧɚ 
ɜɟɪɯ ɮɭɧɞɚɦɟɧɬɚ. 

Ɉɫɧɨɜɧɵɦɢ ɨɩɟɪɚɰɢɹɦɢ ɩɪɢ ɦɨɧɬɚɠɟ ɤɨɥɨɧɧ ɹɜɥɹɸɬɫɹ ɫɬɪɨɩɨɜɤɚ, 
ɩɨɞɴɟɦ, ɧɚɜɨɞɤɚ ɧɚ ɨɩɨɪɵ ɜɵɜɟɪɤɚ ɢ ɡɚɤɪɟɩɥɟɧɢɟ. Ʉɨɥɨɧɧɵ ɫɬɪɨɩɭɸɬɫɹ ɡɚ 
ɜɟɪɯɧɢɣ ɤɨɧɟɰ. Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɸɬ ɫɬɪɨɩɵ ɢɥɢ ɩɨɥɭɚɜɬɨɦɚɬɢɱɟɫɤɢɟ 
ɡɚɯɜɚɬɧɵɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ. ɉɪɢ ɭɫɬɚɧɨɜɤɟ ɤɨɥɨɧɧ ɢɯ ɩɨɞɧɢɦɚɸɬ ɤɪɚɧɨɦ ɢ 
ɧɚɜɨɞɹɬ ɧɚ ɚɧɤɟɪɧɵɟ ɛɨɥɬɵ. ɉɟɪɟɞ ɭɫɬɚɧɨɜɤɨɣ ɤɨɥɨɧɧɵ ɩɨɞɤɪɭɱɢɜɚɸɬɫɹ ɝɚɣɤɢ 
ɩɨ ɪɟɡɶɛɟ ɚɧɤɟɪɧɵɯ ɛɨɥɬɨɜ, ɚ ɫɚɦɚ ɪɟɡɶɛɚ ɡɚɳɢɳɚɟɬɫɹ ɨɬ ɩɨɜɪɟɠɞɟɧɢɣ 
ɤɨɥɩɚɱɤɚɦɢ ɨɛɪɟɡɤɚɦɢ ɝɚɡɨɜɵɯ ɬɪɭɛ. ɉɨɫɥɟ ɧɚɜɟɞɟɧɢɹ, ɤɨɥɨɧɧɭ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ. Ʉɨɥɨɧɧɵ ɤɪɟɩɹɬɫɹ ɝɚɣɤɚɦɢ, ɤɨɬɨɪɵɟ 
ɧɚɤɪɭɱɢɜɚɸɬɫɹ ɧɚ ɚɧɤɟɪɧɵɟ ɛɨɥɬɵ. ɉɪɢ ɨɤɨɧɱɚɬɟɥɶɧɨɦ ɤɪɟɩɥɟɧɢɢ ɫɬɨɟɤ 
ɡɚɬɹɝɢɜɚɸɬ ɤɨɧɬɪɝɚɣɤɢ ɢ ɤɪɟɩɹɬ ɝɚɣɤɢ ɷɥɟɤɬɪɨɩɪɢɯɜɚɬɤɚɦɢ, ɱɬɨɛɵ 
ɩɪɟɞɭɩɪɟɞɢɬɶ ɫɚɦɨɨɬɜɢɧɱɢɜɚɧɢɟ ɝɚɟɤ. ɉɨɫɥɟɞɧɢɦ ɷɬɚɩɨɦ ɭɫɬɚɧɨɜɤɢ ɤɨɥɨɧɧ 
ɹɜɥɹɟɬɫɹ ɪɚɫɫɬɪɨɩɨɜɤɚ, ɤɨɬɨɪɭɸ ɩɪɨɢɡɜɨɞɹɬ ɬɨɥɶɤɨ ɩɨɫɥɟ ɧɚɞɥɟɠɚɳɟɝɨ 
ɡɚɤɪɟɩɥɟɧɢɹ ɤɨɥɨɧɧ. 

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɦɨɧɬɚɠɚ ɮɟɪɦɵ ɨɱɢɳɚɸɬ ɨɬ ɝɪɹɡɢ ɢ ɪɠɚɜɢɱɧɵ ɨɬɜɟɪɫɬɢɹ 
ɨɩɨɪɧɵɯ ɩɥɨɳɚɞɨɤ. 

Ɇɨɧɬɚɠ ɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ ɩɪɨɢɡɜɨɞɢɬɫɹ ɤɚɱɟɥɶɧɨɣ ɬɪɚɜɟɪɫɨɣ, 
ɡɚɤɪɟɩɥёɧɧɨɣ ɜ ɭɡɥɚɯ ɜɟɪɯɧɟɝɨ ɩɨɹɫɚ ɮɟɪɦɵ. ɉɪɢ ɩɨɞɴɟɦɟ ɮɟɪɦɵ ɟɟ 
ɩɨɥɨɠɟɧɢɟ ɜ ɩɪɨɫɬɪɚɧɫɬɜɟ ɪɟɝɭɥɢɪɭɟɬɫɹ ɭɞɟɪɠɚɧɢɟɦ ɮɟɪɦɵ ɨɬ ɪɚɫɤɚɱɢɜɚɧɢɹ 
ɫ ɩɨɦɨɳɶɸ ɤɚɧɚɬɨɜ-ɨɬɬɹɠɟɤ. ɉɨɫɥɟ ɩɨɞɴɟɦɚ ɜ ɡɨɧɭ ɭɫɬɚɧɨɜɤɢ ɮɟɪɦɭ 
ɪɚɡɜɨɪɚɱɢɜɚɸɬ ɫ ɩɨɦɨɳɶɸ ɪɚɫɱɚɥɨɤ ɩɨɩɟɪɟɤ ɩɪɨɥɟɬɚ. ɇɚ ɜɵɫɨɬɟ ɩɪɢɦɟɪɧɨ 0,6 
ɦ ɧɚɞ ɦɟɫɬɨɦ ɦɨɧɬɚɠɚ ɮɟɪɦɭ ɧɚɜɨɞɹɬ, ɫɨɜɦɟɳɚɹ ɪɢɫɤɢ, ɨɛɨɡɧɚɱɚɸɳɢɟ 
ɝɟɨɦɟɬɪɢɱɟɫɤɢɟ ɨɫɢ ɧɢɠɧɢɯ ɩɨɹɫɨɜ ɮɟɪɦɵ, ɫ ɪɢɫɤɚɦɢ ɧɚ ɤɨɥɨɧɧɚɯ ɢ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɦɟɳɟɧɢɹ ɮɟɪɦɵ 
ɜ ɩɨɩɟɪɟɱɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɟɝɨ ɜɵɩɨɥɧɹɸɬ ɥɨɦɨɦ, ɧɟ ɨɫɭɳɟɫɬɜɥɹɹ ɩɨɞɴɟɦɚ 
ɮɟɪɦɵ. ɉɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɫɦɟɳɟɧɢɹ ɜ ɩɪɨɞɨɥɶɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɧɟɨɛɯɨɞɢɦɨ 
ɨɫɭɳɟɫɬɜɢɬɶ ɩɨɞɴɟɦ ɮɟɪɦɵ. ɇɚ ɨɝɨɥɨɜɤɢ ɤɨɥɨɧɧ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 
ɤɨɧɞɭɤɬɨɪɵ, ɤɨɬɨɪɵɟ ɫɥɭɠɚɬ ɞɥɹ ɜɪɟɦɟɧɧɨɝɨ ɤɪɟɩɥɟɧɢɹ, ɜɵɜɟɪɤɢ ɢ 
ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɩɨɥɨɠɟɧɢɹ ɮɟɪɦɵ ɧɚ ɨɩɨɪɟ. ɉɨɫɥɟ ɩɨɞɴɟɦɚ ɢ ɜɵɜɟɪɤɢ ɮɟɪɦɭ 
ɪɚɫɤɪɟɩɥɹɸɬ ɪɚɫɱɚɥɤɚɦɢ, ɡɚɤɪɟɩɥɟɧɧɵɦɢ ɡɚ ɤɨɥɨɧɧɚ, ɚ ɩɨɫɥɟɞɭɸɳɢɟ ɮɟɪɦɵ 
ɜɪɟɦɟɧɧɨ ɪɚɫɤɪɟɩɥɹɸɬ, ɫɨɟɞɢɧɹɹ ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɪɚɫɩɨɪɤɚɦɢ. 

ɉɟɪɟɞ ɭɫɬɚɧɨɜɤɨɣ ɨɝɪɚɠɞɚɸɳɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɜɫɟ ɫɜɚɪɧɵɟ ɫɨɟɞɢɧɟɧɢɹ 
ɨɛɪɚɛɚɬɵɜɚɸɬɫɹ ɢ ɩɨɤɪɵɜɚɸɬɫɹ ɤɪɚɫɤɨɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ 
ɤɚɪɬɨɣ. Ɍɚɤɠɟ ɩɟɪɟɞ ɭɫɬɚɧɨɜɤɨɣ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ 
ɰɨɤɨɥɶɧɵɣ ɧɚɳɟɥɶɧɢɤ. 

ȼɵɫɜɟɪɥɢɜɚɧɢɟ ɨɬɜɟɪɫɬɢɣ ɜ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɹɯ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɦɟɫɬɚɯ 
ɞɚɥɶɧɟɣɲɟɣ ɭɫɬɚɧɨɜɤɢ ɤɪɟɩёɠɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢɥɢ ɜ ɦɟɫɬɚɯ, ɡɚɤɪɵɜɚɸɳɢɯɫɹ 
ɨɤɚɧɬɨɜɤɚɦɢ, ɧɚɳɟɥɧɢɤɚɦɢ ɩɨɫɥɟ ɦɨɧɬɚɠɚ. ɉɚɧɟɥɢ ɡɚɯɜɚɬɵɜɚɬɫɹ ɬɚɤ, ɱɬɨɛ ɨɧɢ 
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ɧɚɯɨɞɢɥɢɫɶ ɜ ɪɚɜɧɨɜɟɫɧɨɦ ɫɨɫɬɨɹɧɢɢ. Ʉ ɬɨɪɰɭ ɩɚɧɟɥɢ ɩɪɢɤɪɟɩɥɹɸɬ 
ɭɩɪɚɜɥɹɸɳɢɣ ɬɪɨɫ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ ɤɨɧɬɪɨɥɢɪɭɸɬ ɩɟɪɟɦɟɳɟɧɢɟ ɩɚɧɟɥɢ 
ɜɨ ɜɪɟɦɹ ɩɨɞɴɟɦɚ. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɦɨɧɬɚɠɚ ɫɬɟɧɨɜɵɯ ɩɚɧɟɥɟɣ ɜɫɟ ɡɚɡɨɪɵ 
ɡɚɩɨɥɧɹɸɬɫɹ ɝɟɪɦɟɬɢɤɨɦ ɢ ɡɚɤɪɵɜɚɸɬɫɹ ɫɜɟɪɯɭ ɧɚɳɟɥɶɧɢɤɚɦɢ.  

 
4.1.4. Ɂɚɤɥɸɱɢɬɟɥɶɧɵɟ ɪɚɛɨɬɵ 
 

ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɨɫɧɨɜɧɵɯ ɪɚɛɨɬ ɨɱɢɫɬɢɬɶ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ ɨɬ 
ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɦɭɫɨɪɚ, ɫɧɹɬɶ ɨɝɪɚɠɞɟɧɢɹ ɢ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ ɡɧɚɤɢ ɨɩɚɫɧɵɯ 
ɡɨɧ. ɍɛɪɚɬɶ ɫ ɬɟɪɪɢɬɨɪɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɨɫɧɚɫɬɤɭ ɢ 
ɢɧɫɬɪɭɦɟɧɬɵ. ɉɟɪɟɞɚɬɶ ɩɨɞɪɹɞɱɢɤɭ ɢɫɩɨɥɧɢɬɟɥɶɧɭɸ ɢ ɬɟɯɧɢɱɟɫɤɭɸ 
ɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ ɜɵɩɨɥɧɟɧɧɵɟ ɪɚɛɨɬɵ. 

 
4.1.5. Ɋɚɫɱɟɬ ɨɛɴɟɦɨɜ ɪɚɛɨɬ 
 
Ɉɛɴɟɦɵ ɪɚɛɨɬ ɩɪɢɜɨɞɹɬɫɹ ɜ ɬɚɛɥɢɰɚ 4.1-4.2, ɚ ɩɨɬɪɟɛɧɨɫɬɶ ɜ 

ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɨɦ ɨɛɟɫɩɟɱɟɧɢɢ ɜ ɩ.4.1.8. 
ɉɨɦɢɦɨ ɨɛɴɟɦɨɜ ɫɛɨɪɧɵɯ ɷɥɟɦɟɧɬɨɜ ɧɟɨɛɯɨɞɢɦɨ ɨɩɪɟɞɟɥɢɬɶ 

ɤɨɥɢɱɟɫɬɜɨ ɢ ɪɚɡɧɨɜɢɞɧɨɫɬɢ ɫɜɚɪɧɵɯ ɲɜɨɜ. Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɚɧɧɵɟ 
«Ʉɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɚɡɞɟɥɚ». Ⱦɚɧɧɵɟ ɩɪɢɧɢɦɚɸɬɫɹ ɩɨ ɫɯɟɦɚɦ ɭɡɥɨɜ. 
Ɍɚɛɥɢɰɚ 4.1 – Ɉɛɴɟɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɩɨ ɭɫɬɚɧɨɜɤɟ ɛɨɥɬɨɜ 

№ 
ɩ/ɩ 

ɗɫɤɢɡ ȿɞ. 
ɢɡɦ. 

Ʉɨɥ-
ɜɨ 

ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɦɚɬɟɪɢɚɥɚɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɨɜ 

Ʉɨɥ-ɜɨ 
ɧɚ ɟɞ. 
ɢɡɦ. 

Ʉɨɥ-ɜɨ ɧɚ 
ɨɛɴɟɤɬ 

1 

Ɇɨɧɬɚɠɧɵɟ ɫɬɵɤɢ ɧɚ 
ɜɵɫɨɤɨɩɪɨɱɧɵɯ ɛɨɥɬɚɯ 
ɩɪɢ ɭɤɪɭɩɧɢɬɟɥɶɧɨɣ 
ɫɛɨɪɤɟ ɮɟɪɦɵ 

ɲɬ. 8 
Ȼɨɥɬɵ 

ɜɵɫɨɤɨɩɪɨɱɧɵɟ 
24 240 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.1 

2 

Ɇɨɧɬɚɠɧɵɟ ɫɬɵɤɢ ɧɚ 
ɛɨɥɬɚɯ ɩɪɢ 
ɭɤɪɭɩɧɢɬɟɥɶɧɨɣ ɫɛɨɪɤɟ 

ɮɟɪɦɵ 

ɲɬ. 4 Ȼɨɥɬɵ Ɇ24 12 120 

 
Ɍɚɛɥɢɰɚ 4.2 – Ɉɛɴɟɦ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɪɨɰɟɫɫɚ, 
ɷɫɤɢɡ ȿɞ. ɢɡɦ. Ʉɨɥ-ɜɨ 

Ɉɛɴɟɦ ɪɚɛɨɬ ɧɚ ɩɨɝ. ɦ 
ɧɚ ɟɞ. ɢɡɦ. ɧɚ ɜɫɟ ɡɚɞɧɢɟ 

Ɉɩɢɪɚɧɢɟ ɤɨɥɨɧɧɵ Ʉ1 ɧɚ 
ɮɭɧɞɚɦɟɧɬ 

 

1 ɭɡɟɥ 20 3,6 72 

Ɉɩɢɪɚɧɢɟ ɤɨɥɨɧɧɵ Ʉ1* ɧɚ 
ɮɭɧɞɚɦɟɧɬ 

1 ɭɡɟɥ 2 5,3 10,6 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.2 
Ɉɩɢɪɚɧɢɟ ɤɨɥɨɧɧɵ Ʉ2 ɧɚ 
ɮɭɧɞɚɦɟɧɬ 

1 ɭɡɟɥ 14 2,9 40,6 

ɉɢɪɚɧɢɟ ɤɨɥɨɧɧɵ Ʉ2* ɧɚ 

ɮɭɧɞɚɦɟɧɬ 

1 ɭɡɟɥ 2 3 6 

Ʉɪɟɩɥɟɧɢɟ ɮɟɪɦɵ ɤ ɤɨɥɨɧɧɟ 

1 ɭɡɟɥ 20 0,66 13,2 

Ʉɪɟɩɥɟɧɢɟɤɨɥɨɧɧɵ Ʉ2 ɤ 
ɛɚɥɤɟ ɧɚɫɬɢɥɚ Ȼ1

 

1 ɭɡɟɥ 14 0,75 10,5 
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4.1.6. Ɋɚɫɱɟɬ ɢ ɨɛɨɫɧɨɜɚɧɢɟ ɜɵɛɨɪɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ 
 
ɉɨɞɛɨɪ ɤɪɚɧɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɨɦɭ ɷɥɟɦɟɧɬɭ. Ɍɚɤɢɦ 

ɷɥɟɦɟɧɬɨɦ ɹɜɥɹɟɬɫɹ ɮɟɪɦɚ, ɤɨɬɨɪɚɹ ɞɨɫɬɚɜɥɹɟɬɫɹ ɧɚ ɨɛɴɟɤɬ ɬɪɟɦɹ ɱɚɫɬɹɦɢ, 
ɡɚɬɟɦ ɩɨɞɜɟɪɝɚɟɬɫɹ ɭɤɪɭɩɧɟɧɧɨɣ ɫɛɨɪɤɟ ɢ ɦɨɧɬɢɪɭɟɬɫɹ. Ɇɚɫɫɚ ɫɨɛɪɚɧɧɨɣ 
ɮɟɪɦɵ ɫɨɫɬɚɜɥɹɟɬ m=4,43 ɬ. ɋɨɝɥɚɫɧɨ [Ʉɚɬɚɥɨɝ ɫɪɟɞɫɬɜ ɦɨɧɬɚɠɚ ɫɛɨɪɧɵɯ 
ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ], ɧɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦ ɩɨ 
ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɢ ɹɜɥɹɟɬɫɹ ɫɬɪɨɩ 2ɋɌ-10-4 ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ ɞɨ 10 ɬ ɢ 
ɫɨɛɫɬɜɟɧɧɨɣ ɦɚɫɫɨɣ 94,8 ɤɝ. ɂɫɯɨɞɹ ɢɡ ɷɬɢɯ ɞɚɧɧɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɨɧɬɚɠɧɚɹ 
ɦɚɫɫɚ ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ 

௠ܯ  = Эܯ + ˆܯ = ͶͶ͵Ͳ + ͻͶ,ͺ = ͶͷʹͶ,ͺ ˍˆ                (4.1) 
 

ɝɞɟ ܯЭ – ɦɚɫɫɚ ɫɚɦɨɝɨ ɬɹɠɟɥɨɝɨ ɷɥɟɦɟɧɬɚ, ɤɝ; 
 .ɦɚɫɫɚ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɤɝ – ˆܯ 

Ɇɨɧɬɚɠɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ ɤɪɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ 
ɮɨɪɦɭɥɟ 

Кܪ  = ℎ଴ + ℎʖ + ℎЭ + ℎʒ = ͹,ͷ + Ͳ,͸ + Ͷ,ͷͷ + Ͷ,ʹ = ͳ͸,Ͷ ˏ     (4.2) 
 
ɝɞɟ ℎ଴ = ͹,ͷ ˏ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɩɨɪɵ 
ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ, ɦ; 
 ℎʖ = Ͳ,͸ ˏ – ɡɚɩɚɫ ɩɨ ɜɵɫɨɬɟ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ 
ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ ɧɚɞ ɭɪɨɜɧɟɦ ɪɚɧɟɟ ɫɦɨɧɬɢɪɨɜɚɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ 
ɭɫɬɚɧɨɜɤɟ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɩɪɚɜɢɥɚ ɬɟɯɧɢɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɦ; 
 ℎЭ = Ͷ,ͷͷ ˏ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ ɜ 
ɩɨɥɨɠɟɧɢɢ ɩɨɞɴɟɦɚ, ɦ; 
 ℎʒ = Ͷ,ʹ ˏ – ɜɵɫɨɬɚ ɝɪɭɡɨɡɚɯɜɚɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɜɟɪɯɚ ɫɬɪɟɥɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɨɣ 
஼ܪ  = Кܪ + ℎ˒ = ͳ͸,Ͷ + ʹ = ͳͺ,Ͷ ˏ        (4.3) 

 
ɝɞɟ ℎ˒ = ʹ ˏ – ɪɚɡɦɟɪ ɝɪɭɡɨɜɨɝɨ ɩɨɥɢɫɩɚɫɬɚ ɜ ɪɚɫɬɹɧɭɬɨɦ ɫɨɫɬɨɹɧɢɢ, ɦ. 

Ɍɪɟɛɭɟɦɵɣ ɦɨɧɬɚɠɧɵɣ ɜɵɥɟɬ ɤɪɸɤɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (4.4) 
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݈௞ = ሺܾ + ܾଵ + ܾଶሻ ∙ ሺܪ௖ − ℎШሻℎʒ + ℎʞ + ܾଷ = ሺͲ,ͷ + Ͳ,ͳ + Ͳ,ͷሻ ∙ ሺͳͺ,Ͷ − ʹሻͶ,ʹ + ʹ + ʹ = = ͺ,ʹͳ ˏ 
 
ɝɞɟ ܾ =  Ͳ,ͷ ˏ – ɦɢɧɢɦɚɥɶɧɵɣ ɡɚɡɨɪ ɦɟɠɞɭ ɫɬɪɟɥɨɣ ɢ ɦɨɧɬɢɪɭɟɦɵɦ 
ɷɥɟɦɟɧɬɨɦ, ɦ; 
 ܾଵ = Ͳ,ͳ ˏ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɷɥɟɦɟɧɬɚ ɞɨ ɤɪɚɹ ɷɥɟɦɟɧɬɚ, ɦ; 
 ܾଶ = Ͳ,ͷ ˏ  – ɩɨɥɨɜɢɧɚ ɬɨɥɳɢɧɵ ɫɬɪɟɥɵ ɧɚ ɭɪɨɜɧɟ ɜɟɪɯɚ ɦɨɧɬɢɪɭɟɦɨɝɨ 
ɷɥɟɦɟɧɬɚ, ɦ; 
 ℎШ = ʹ ˏ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɫɢ ɩɨɜɨɪɨɬɚ (ɩɹɬɵ) 
ɫɬɪɟɥɵ, ɦ; 
 ܾଷ = ʹ ˏ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ ɤɪɚɧɚ ɞɨ ɨɫɢ ɩɨɜɨɪɨɬɚ ɫɬɪɟɥɵ, ɦ. 

ɇɟɨɛɯɨɞɢɦɚɹ ɦɢɧɢɦɚɥɶɧɚɹ ɞɥɢɧɚ ɫɬɪɟɥɵ 
஼ܮ  = √ሺ݈௞ − ܾଷሻଶ + ሺܪ஼ − ℎШሻଶ = √ሺͺ,͹ − ʹሻଶ + ሺͳͺ,Ͷ − ʹሻଶ = ͳ͹,͸ͺ ˏ 
 
ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɚɫɱɟɬɧɵɯ ɦɨɧɬɚɠɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, 

ɩɨɞɛɢɪɚɟɬɫɹ ɚɜɬɨɦɨɛɢɥɶɧɵɣ ɤɪɚɧ Ʉɋ-45722-1 ɫ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 
 ɞɥɢɧɚ ɫɬɪɟɥɵ ܮ஼ = ʹͳ ˏ; 

 ɜɵɥɟɬ ɫɬɪɟɥɵ ݈௞ = ͸ ÷ ʹͲ ˏ; 
 ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ ܪК = ʹͲ ˏ; 
 ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ܳ = Ͷ,͸ ˕. 
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Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɤɪɚɧɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 4.1 

 
4.1.7. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɤɚɱɟɫɬɜɭ ɢ ɩɪɢɟɦɤɟ ɪɚɛɨɬ 
 

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

 ɋɉ 48.13330.2019 «Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ»; 
 ɋɉ 70.13330.2012 «ɇɟɫɭɳɢɟ ɢ ɨɝɪɚɠɞɚɸɳɢɟ ɤɨɧɫɬɪɭɤɰɢɢ»; 
 ȽɈɋɌ Ɋ 58945-2020 «ɉɪɚɜɢɥɚ ɜɵɩɨɥɧɟɧɢɹ ɢɡɦɟɪɟɧɢɣ ɩɚɪɚɦɟɬɪɨɜ 

ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ». 
ɉɪɨɜɟɪɤɚ ɤɚɱɟɫɬɜɚ ɜɵɩɨɥɧɟɧɢɹ ɦɨɧɬɚɠɚ ɫɬɚɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ 

ɩɪɨɜɨɞɢɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɨɫɦɨɬɪɚ ɢ ɭɥɶɬɪɚɡɜɭɤɨɜɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ. Ʉɨɧɬɪɨɥɶ 

Ɋɢɫɭɧɨɤ 4.1 –Ɋɚɫɱɟɬɧɚɹ ɫɯɟɦɚ ɤɪɚɧɚ 
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ɩɪɨɜɨɞɢɬɫɹ ɧɚ ɜɫɟɯ ɫɬɚɞɢɹɯ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɤɚɪɤɚɫɚ. 
ɉɨɨɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 4.3. 
Ɍɚɛɥɢɰɵ 4.3 – Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɩɟɪɚɰɢɣ, 

ɩɨɞɥɟɠɚɳɢɯ 
ɤɨɧɬɪɨɥɸ 

ɉɪɟɞɦɟɬ, ɫɨɫɬɚɜ ɢ 
ɨɛɴɟɦ ɩɪɨɜɨɞɢɦɨɝɨ 

ɤɨɧɬɪɨɥɹ, ɩɪɟɞɟɥɶɧɨɟ 
ɨɬɤɥɨɧɟɧɢɟ 

ɋɩɨɫɨɛ 
ɤɨɧɬɪɨɥɹ 

ȼɪɟɦɹ 
ɩɪɨɜɟɞɟɧɢɹ 

ɤɨɧɬɪɨɥɹ 

Ʉɬɨ 
ɤɨɧɬɪɨɥɢɪɭɟɬ 

Ɇɨɧɬɚɠ ɤɨɥɨɧɧ 

ɋɦɟɳɟɧɢɟ ɨɫɟɣ ɤɨɥɨɧɧ 
ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɪɚɡɛɢɜɨɱɧɵɯ ɨɫɟɣ ±5 
ɦɦ. Ɉɬɤɥɨɧɟɧɢɟ ɨɫɟɣ 
ɤɨɥɨɧɧ ɨɬ ɜɟɪɬɢɤɚɥɢ ɜ 
ɜɟɪɯɧɟɦ ɫɟɱɟɧɢɢ 10 
ɦɦ. Ʉɪɢɜɢɡɧɚ ɤɨɥɨɧɧɵ 
(ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 
ɬɨɱɤɚɦɢ ɡɚɤɪɢɩɥɟɧɢɹ) 
-0,0013. 

Ɍɟɨɞɨɥɢɬ, 
ɪɭɥɟɬɤɚ, 
ɧɢɜɟɥɢɪ 

ȼɨ ɜɪɟɦɹ 
ɦɨɧɬɚɠɚ 

ɉɪɨɪɚɛ 

Ɉɬɦɟɬɤɢ ɨɩɨɪɧɵɯ 
ɭɡɥɨɜ 

Ɉɬɤɥɨɧɟɧɢɟ ɜɟɪɯɚ 
ɨɩɨɪɧɨɝɨ ɭɡɥɚ ɨɬ 
ɩɪɨɟɤɬɧɨɝɨ ≤20 ɦɦ. 

ɍɪɨɜɟɧɶ, 
ɧɢɜɟɥɢɪ 

ȼɨ ɜɪɟɦɹ 
ɦɨɧɬɚɠɚ 

ɉɪɨɪɚɛ 

Ɇɨɧɬɚɠ ɮɟɪɦ 

ɋɦɟɳɟɧɢɟ ɨɫɟɣ ɮɟɪɦ 
ɨɬɧɨɫɢɬɟɥɶɧɨ 
ɪɚɡɛɢɜɨɱɧɵɯ ɨɫɟɣ 
ɤɨɥɨɧɧ – 5 ɦɦ.  
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ 
ɨɫɹɦɢ ɮɟɪɦ ɩɨ 
ɜɟɪɯɧɢɦ ɩɨɹɫɚɦ ɜ 
ɫɟɪɟɞɢɧɟ ɩɪɨɥɟɬɚ – 60 
ɦɦ. 
Ɉɬɤɥɨɧɟɧɢɟ ɨɬ 
ɫɨɜɦɟɳɟɧɢɹ ɨɫɢ 
ɧɢɠɧɟɝɨ ɩɨɹɫɚ ɮɟɪɦɵ 
ɫ ɪɢɫɤɚɦɢ ɧɚ ɤɨɥɨɧɧɟ 
ɢɥɢ ɩɨɞɫɬɪɨɩɢɥɶɧɨɣ 
ɮɟɪɦɟ – 8 ɦɦ. 

Ɍɟɨɞɨɥɢɬ, 
ɪɭɥɟɬɤɚ, 
ɧɢɜɟɥɢɪ 

ȼɨ ɜɪɟɦɹ 
ɦɨɧɬɚɠɚ 

ɉɪɨɪɚɛ 

 
ȼɯɨɞɧɨɣ ɤɨɧɬɪɨɥɶ ɩɪɨɜɨɞɢɬɫɹ ɫ ɰɟɥɶɸ ɜɵɹɜɥɟɧɢɹ ɨɬɤɥɨɧɟɧɢɣ ɨɬ 

ɬɪɟɛɨɜɚɧɢɣ ɫɬɚɧɞɚɪɬɨɜ, ɬɟɯɧɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɧɚ ɢɯ ɢɡɝɨɬɨɜɥɟɧɢɟ ɢ ɪɚɛɨɱɢɯ 
ɱɟɪɬɟɠɟɣ. Ʉɚɠɞɨɟ ɢɡɞɟɥɢɟ ɞɨɥɠɧɨ ɢɦɟɬɶ ɦɚɪɤɢɪɨɜɤɭ, ɜɵɩɨɥɧɟɧɧɭɸ 
ɧɟɫɦɵɜɚɟɦɨɣ ɤɪɚɫɤɨɣ. ȿɫɥɢ ɨɬɤɥɨɧɟɧɢɹ ɨɬ ɧɨɪɦɵ ɩɪɟɜɵɲɚɸɬ ɞɨɩɭɫɬɢɦɵɟ 
ɡɧɚɱɟɧɢɟ, ɬɨ ɢɡɞɟɥɢɟ ɛɪɚɤɭɟɬɫɹ. 

Ɋɟɡɭɥɶɬɚɬɵ ɜɯɨɞɧɨɝɨ ɤɨɧɬɪɨɥɹ ɨɮɨɪɦɥɹɸɬɫɹ ɜ ɜɢɞɟ Ⱥɤɬɚ ɢ ɡɚɧɨɫɹɬɫɹ ɜ 
ɀɭɪɧɚɥ ɭɱɟɬɚ ɜɯɨɞɧɨɝɨ ɤɨɧɬɪɨɥɹ ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ. 
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ȼ ɩɪɨɰɟɫɫɟ ɦɨɧɬɚɠɚ ɩɪɨɜɨɞɢɬɫɹ ɨɩɟɪɚɰɢɨɧɧɵɣ ɤɨɧɬɪɨɥɶ, ɩɨɡɜɨɥɹɸɳɢɣ 
ɫɜɨɟɜɪɟɦɟɧɧɨ ɜɵɹɜɢɬɶ ɞɟɮɟɤɬɵ ɢ ɩɪɢɧɹɬɶ ɦɟɪɵ ɩɨ ɢɯ ɭɫɬɪɚɧɟɧɢɸ. Ʉɨɧɬɪɨɥɶ 
ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɯɟɦɨɣ ɨɩɟɪɚɰɢɨɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɤɚɱɟɫɬɜɚ 
ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ. Ɋɟɡɭɥɶɬɚɬɵ ɪɟɝɢɫɬɪɢɪɭɸɬɫɹ ɢ ɡɚɧɨɫɹɬɫɹ ɜ ɀɭɪɧɚɥ 
ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ.  

ɉɨ ɨɤɨɧɱɚɧɢɢ ɦɨɧɬɚɠɚ ɩɪɨɜɨɞɢɬɫɹ ɩɪɢɦɟɨɱɧɵɣ ɤɨɧɬɪɨɥɶ ɜɵɩɨɥɧɟɧɧɵɯ 
ɪɚɛɨɬ, ɩɪɢ ɤɨɬɨɪɨɦ ɩɪɨɜɟɪɹɸɳɢɦ ɩɪɟɞɨɫɬɚɜɥɹɸɬɫɹ ɞɟɬɚɥɢɡɢɪɨɜɚɧɧɵɟ 
ɱɟɪɬɟɠɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɠɭɪɧɚɥ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɫɬɪɨɢɬɟɥɶɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, 
ɚɤɬɵ ɨɫɜɢɞɟɬɟɥɶɫɬɜɨɜɚɧɢɹ ɫɤɪɵɬɵɯ ɪɚɛɨɬ, ɚɤɬɵ ɩɪɨɦɟɠɭɬɨɱɧɨɣ ɩɪɢɟɦɤɢ 
ɫɦɨɧɬɢɪɨɜɚɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ, ɞɨɤɭɦɟɧɬɵ ɨ ɤɨɧɬɪɨɥɟ ɤɚɱɟɫɬɜɚ ɫɜɚɪɧɵɯ 
ɫɨɟɞɢɧɟɧɢɣ ɢ ɩɚɫɩɨɪɬɚ ɤɨɧɫɬɪɭɤɰɢɣ. 

 
4.1.8. ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɦɚɬɟɪɢɚɥɶɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɫɭɪɫɚɯ 
 
Ɇɟɯɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɢ ɫɩɟɰɢɚɥɶɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɞɨɥɠɧɚ 

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

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

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

ɉɟɪɟɱɟɧɶ ɦɚɬɟɪɢɚɥɨɜ ɢ ɢɡɞɟɥɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɦɨɧɬɚɠɚ ɤɚɪɤɚɫɚ 
ɡɞɚɧɢɹ ɩɪɢɜɟɞɟɧ ɜ ɬɚɛɥɢɰɟ 4.5. 
Ɍɚɛɥɢɰɚ 4.3 – ɉɟɪɟɱɟɧɶ ɨɫɧɨɜɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɦɚɲɢɧ, ɦɟɯɚɧɢɡɦɨɜ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɚɲɢɧ, ɦɟɯɚɧɢɡɦɨɜ, 
ɫɬɚɧɤɨɜ, ɢɧɫɬɪɭɦɟɧɬɨɜ 

Ɇɚɪɤɚ, ȽɈɋɌ, Ɍɍ 
ȿɞ. 
ɢɡɦ. 

Ʉɨɥ-
ɜɨ 

Ⱥɜɬɨɦɨɛɢɥɶɧɵɣ ɤɪɚɧ Ʉɋ-45722-1, Q=4,6ɬ ɲɬ. 1 

Ⱦɜɭɯɤɨɧɟɱɧɵɣ ɛɚɥɚɧɫɢɪɭɸɳɢɣ ɫɬɪɨɩ 2ɋɌ10-4, Q=10 ɬ, m=94,8 ɤɝ ɲɬ. 2 

Ɉɬɬɹɠɤɢ d=20 ɦɦ ɲɬ. 2 

Ʌɟɫɬɧɢɰɚ ɩɪɢɫɬɚɜɧɚɹ ɦɨɧɬɚɠɧɚɹ  ɲɬ. 2 

ɉɟɪɟɯɨɞɧɵɣ ɦɨɫɬɢɤ  ɲɬ. 2 

ɉɥɨɳɚɞɤɚ  ɲɬ. 2 

ɉɨɞɫɬɪɨɩɨɤ ȼɄ-4-1,6, Q=4 ɬ, m=7,2 ɤɝ ɲɬ. 2 

ɉɨɞɫɬɪɨɩɨɤ  ɲɬ. 2 

Ɂɚɯɜɚɬ ɄɊ3,2, Q=3,2 ɬ, m=40 ɤɝ ɲɬ. 2 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 4.3 

ɉɪɭɠɢɧɧɵɣ ɡɚɦɨɤ ɉɊ8, Q=8 ɬ, m=6,7 ɤɝ ɲɬ. 2 

ɉɨɞɤɥɚɞɤɢ  ɲɬ. 2 

ɇɢɜɟɥɢɪ ɇɂ-3 ɲɬ. 2 

Ɍɟɨɞɨɥɢɬ №ɬ2Ʉɉ2 ɲɬ. 2 

Ɋɭɥɟɬɤɚ ɢɡɦɟɪɢɬɟɥɶɧɚɹ ɫɬɪɨɢɬɟɥɶɧɚɹ 
ɦɟɬɚɥɥɢɱɟɫɤɚɹ 

 ɲɬ. 4 

ɍɪɨɜɟɧɶ ɫɬɪɨɢɬɟɥɶɧɵɟ  ɍɋ2-II  ɲɬ. 2 

Ɉɬɜɟɫ ɫɬɚɥɶɧɨɣ ɫɬɪɨɢɬɟɥɶɧɵɣ  ɲɬ. 2 

Ʌɨɦ ɫɬɚɥɶɧɨɣ  ɲɬ. 2 

Ɋɟɣɤɚ ɧɢɜɟɥɢɪɨɜɨɱɧɚɹ 3 ɦ  ɲɬ. 5 

ɇɨɠɧɢɰɵ ɩɨ ɦɟɬɚɥɥɭ   ɲɬ. 2 

ɋɜɚɪɨɱɧɵɣ ɜɵɩɪɹɦɢɬɟɥɶ  ɲɬ. 1 

Ʉɚɛɟɥɶ ɫɜɚɪɨɱɧɵɣ  ɦ. 300 

ɋɜɚɪɨɱɧɵɣ ɚɩɩɚɪɚɬ ɋ0-22-2 ɲɬ. 3 

ɇɚɛɨɪ ɤɥɸɱɟɣ  ɲɬ. 2 

 
Ɍɚɛɥɢɰɚ 4.5 – ɉɟɪɟɱɟɧɶ ɢɡɞɟɥɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ 

ɩɪɨɰɟɫɫɚ ɢ ɟɝɨ 
ɨɩɟɪɚɰɢɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɦɚɬɟɪɢɚɥɨɜ ɢ 

ɢɡɞɟɥɢɣ, ɦɚɪɤɚ, 
ȽɈɋɌ, Ɍɍ 

ȿɞ.ɢɡɦ. 
ɇɨɪɦɚ 

ɪɚɫɯɨɞɚ ɧɚ ɟɞ. 
ɢɡɦ. 

ɉɨɬɪɟɛɧɨɫɬɶ 
ɧɚ ɨɛɴɟɦ ɪɚɛɨɬ 

Ɇɨɧɬɚɠ 
ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ 
ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ 

Ʉɨɥɨɧɧɵ 
Ʉ1, 40Ʉ2 ɲɬ. 1 20 
Ʉ2, [30ɉ ɲɬ. 1 18 
Ʉ3, 25Ʉ1 ɲɬ. 1 12 

ɋɜɹɡɢ 
ɋȼ1 ɲɬ. 1 2 
ɋȼ2 ɲɬ. 1 4 
ɋȽ1 ɲɬ. 1 45 
ɋȽ2 ɲɬ. 1 140 
ɋȼȾ1 ɲɬ. 1 3 
ɋȼȾ2 ɲɬ. 1 3 
ɋȼȾ3 ɲɬ. 1 3 
ɋȼȾ4 ɲɬ. 1 3 

Ɏɟɪɦɵ 
Ɏɋ1 ɲɬ. 1 10 

Ȼɚɥɤɢ ɧɚɫɬɢɥɚ 
Ȼ1, 25Ʉ1 ɲɬ. 1 39 
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ɉɪɨɝɨɧɵ 
ɉ1, [20ɉ ɲɬ. 1 176 
ɉ2 ɲɬ. 1 11 

 
4.1.9. Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ 
 

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɛɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ 
ɪɟɝɥɚɦɟɧɬɢɪɭɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ: 

  ɋɇɢɉ 12-03-2001 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. ɑɚɫɬɶ 1. 
Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ». 

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

 ȽɈɋɌ 12.3.002-2014 «ɉɪɨɰɟɫɫɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ. Ɉɛɳɢɟ 
ɬɪɟɛɨɜɚɧɢɹ ɛɟɡɨɩɚɫɧɨɫɬɢ». 

 ȽɈɋɌ Ɋ 12.3.047-2012 «ɉɨɠɚɪɧɚɹ ɛɟɡɨɩɚɫɧɨɫɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ». 

 ȽɈɋɌ Ɋ 58967-2020 «ɨɝɪɚɠɞɟɧɢɹ ɢɧɜɟɧɬɚɪɧɵɟ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɩɥɨɳɚɞɨɤ ɢ ɭɱɚɫɬɤɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ». 

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

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

Ɋɟɲɟɧɢɹ ɩɨ ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɢ ɧɚɯɨɞɢɬɶ 
ɨɬɪɚɠɟɧɢɟ ɜ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɚɪɬɚɯ ɢ ɫɯɟɦɚɯ ɧɚ 
ɩɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ. 
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Ɇɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɫɥɟɞɭɟɬ ɜɟɫɬɢ ɬɨɥɶɤɨ ɩɪɢ ɧɚɥɢɱɢɢ ɩɪɨɟɤɬɚ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɤɚɪɬ ɢɥɢ ɦɨɧɬɚɠɧɵɯ ɫɯɟɦ. ɉɪɢ 
ɨɬɫɭɬɫɬɜɢɢ ɭɤɚɡɚɧɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɜɟɫɬɢ ɡɚɩɪɟɳɚɟɬɫɹ. 

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

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

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

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

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

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

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

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

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

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

ɩɪɢɟɦɚɦ ɬɪɭɞɚ, ɤɨɧɬɪɨɥɢɪɨɜɚɬɶ ɩɪɚɜɢɥɶɧɨɫɬɶ ɢɯ ɜɵɩɨɥɧɟɧɢɹ, ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɬɪɭɞɨɜɭɸ ɞɢɫɰɢɩɥɢɧɭ ɫɪɟɞɢ ɱɥɟɧɨɜ ɛɪɢɝɚɞɵ ɢ ɫɨɛɥɸɞɟɧɢɟ ɢɦɢ ɩɪɚɜɢɥ 
ɜɧɭɬɪɟɧɧɟɝɨ ɪɚɫɩɨɪɹɞɤɚ ɢ ɧɟɦɟɞɥɟɧɧɨ ɭɫɬɪɚɧɹɬɶ ɧɚɪɭɲɟɧɢɹ ɬɟɯɧɢɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɱɥɟɧɚɦɢ ɛɪɢɝɚɞɵ; 

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

ɢɧɞɢɜɢɞɭɚɥɶɧɨɣ ɡɚɳɢɬɵ, ɫɩɟɰɨɞɟɠɞɵ ɢ ɫɩɟɰɨɛɭɜɢ; 
 ɫɥɟɞɢɬɶ ɡɚ ɱɢɫɬɨɬɨɣ ɪɚɛɨɱɢɯ ɦɟɫɬ, ɨɝɪɚɠɞɟɧɢɟɦ ɨɩɚɫɧɵɯ ɦɟɫɬ ɢ 

ɫɨɛɥɸɞɟɧɢɟɦ ɧɟɨɛɯɨɞɢɦɵɯ ɝɚɛɚɪɢɬɨɜ; 
 ɧɟ ɞɨɩɭɫɤɚɬɶ ɧɚɯɨɠɞɟɧɢɹ ɜ ɨɩɚɫɧɵɯ ɡɨɧɚɯ ɱɥɟɧɨɜ ɛɪɢɝɚɞɵ ɢɥɢ 

ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ. ɇɟ ɞɨɩɭɫɤɚɬɶ ɞɨ ɪɚɛɨɬɵ ɥɢɰ ɫ ɩɪɢɡɧɚɤɚɦɢ ɡɚɛɨɥɟɜɚɧɢɹ ɢɥɢ 
ɜ ɧɟɬɪɟɡɜɨɦ ɫɨɫɬɨɹɧɢɢ, ɭɞɚɥɹɬɶ ɢɯ ɫ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ. 

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

ɉɟɪɟɞ ɧɚɱɚɥɨɦ ɪɚɛɨɬ ɦɚɲɢɧɢɫɬ ɝɪɭɡɨɩɨɞɴɟɦɧɨɝɨ ɤɪɚɧɚ ɞɨɥɠɟɧ 
ɩɪɨɜɟɪɢɬɶ: 

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

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

 ɫɬɪɟɥɭ ɢ ɟɟ ɩɨɞɜɟɫɤɭ; 
 ɫɨɫɬɨɹɧɢɟ ɤɚɧɚɬɨɜ ɢ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɩɪɢɫɩɨɫɨɛɥɟɧɢɣ (ɬɪɚɜɟɪɫ, 

ɤɪɸɤɨɜ). 
 ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ ɜɫɟ ɦɟɯɚɧɢɡɦɵ ɤɪɚɧɚ, ɷɥɟɤɬɪɨɨɛɨɪɭɞɨɜɚɧɢɟ, 

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

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɪɚɛɨɬ ɩɨ ɦɨɧɬɚɠɭ ɤɨɧɫɬɪɭɤɰɢɣ ɧɟɨɛɯɨɞɢɦɨ 
ɫɨɛɥɸɞɚɬɶ ɫɥɟɞɭɸɳɢɟ ɩɪɚɜɢɥɚ: 

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

 ɡɚɩɪɟɳɚɟɬɫɹ ɜɨ ɜɪɟɦɹ ɩɨɞɴɟɦɚ ɝɪɭɡɨɜ ɭɞɚɪɹɬɶ ɩɨ ɫɬɪɨɩɚɦ ɢ ɤɪɸɤɭ 
ɤɪɚɧɚ; 

 ɡɚɩɪɟɳɚɟɬɫɹ ɫɬɨɹɬɶ, ɩɪɨɯɨɞɢɬɶ ɢɥɢ ɪɚɛɨɬɚɬɶ ɩɨɞ ɩɨɞɧɹɬɵɦ ɝɪɭɡɨɦ; 
 ɡɚɩɪɟɳɚɟɬɫɹ ɨɫɬɚɜɥɹɬɶ ɝɪɭɡɵ, ɥɟɠɚɳɢɦɢ ɜ ɧɟɭɫɬɨɣɱɢɜɨɦ 

ɩɨɥɨɠɟɧɢɢ; 
 ɦɚɲɢɧɢɫɬ ɤɪɚɧɚ ɧɟ ɞɨɥɠɟɧ ɨɩɭɫɤɚɬɶ ɝɪɭɡ ɨɞɧɨɜɪɟɦɟɧɧɨ ɫ 

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

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

 ɨɛɪɭɲɟɧɢɟ ɧɟɡɚɤɪɟɩɥɟɧɧɵɯ ɷɥɟɦɟɧɬɨɜ ɤɨɧɫɬɪɭɤɰɢɣ
 ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ; 

 ɩɚɞɟɧɢɟ ɜɵɲɟɪɚɫɩɨɥɨɠɟɧɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɢɧɫɬɪɭɦɟɧɬɨɜ; 
 ɨɩɪɨɤɢɞɵɜɚɧɢɟ ɦɚɲɢɧ, ɩɚɞɟɧɢɟ ɢɯ ɱɚɫɬɟɣ; 
 ɩɨɜɵɲɟɧɧɨɟ ɧɚɩɪɹɠɟɧɢɟ ɜ ɷɥɟɤɬɪɢɱɟɫɤɨɣ ɰɟɩɢ, ɡɚɦɵɤɚɧɢɟ 

ɤɨɬɨɪɨɣ ɦɨɠɟɬ ɩɪɨɣɬɢ ɱɟɪɟɡ ɬɟɥɨ ɱɟɥɨɜɟɤɚ; 
ȼ ɩɪɨɰɟɫɫɟ ɦɨɧɬɚɠɚ ɤɨɧɫɬɪɭɤɰɢɣ ɡɞɚɧɢɹ ɦɨɧɬɚɠɧɢɤɢ ɞɨɥɠɧɵ 

ɧɚɯɨɞɢɬɫɹ ɧɚ ɪɚɧɟɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɢ ɧɚɞɟɠɧɨ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ; 
ɇɚɜɟɫɧɵɟ ɦɨɧɬɚɠɧɵɟ ɩɥɨɳɚɞɤɢ, ɥɟɫɬɧɢɰɵ ɢ ɞɪɭɝɢɟ ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ, 
ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɪɚɛɨɬɵ ɦɨɧɬɚɠɧɢɤɨɜ ɧɚ ɜɵɫɨɬɟ, ɫɥɟɞɭɟɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ 
ɦɨɧɬɢɪɭɟɦɵɯ ɤɨɧɫɬɪɭɤɰɢɹɯ ɞɨ ɢɯ ɩɨɞɴɟɦɚ. 

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

ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɧɚɯɨɠɞɟɧɢɟ ɥɸɞɟɣ ɩɨɞ ɦɨɧɬɢɪɭɟɦɵɦɢ ɷɥɟɦɟɧɬɚɦɢ 
ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɨ ɭɫɬɚɧɨɜɤɢ ɢɯ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ. ɉɪɢ 
ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɧɚɯɨɠɞɟɧɢɹ ɪɚɛɨɬɚɸɳɢɯ ɩɨɞ ɦɨɧɬɢɪɭɟɦɵɦ ɨɛɨɪɭɞɨɜɚɧɢɟɦ 
ɞɨɥɠɧɵ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɫɩɟɰɢɚɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 
ɛɟɡɨɩɚɫɧɨɫɬɶ ɪɚɛɨɬɚɸɳɢɯ. 
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ɇɚɜɟɫɧɵɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɥɟɫɬɧɢɰɵ ɜɵɫɨɬɨɣ ɛɨɥɟɟ 5ɦ ɞɨɥɠɧɵ 
ɭɞɨɜɥɟɬɜɨɪɹɬɶ ɬɪɟɛɨɜɚɧɢɹɦ ɋɉ 49.13330.2010 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ». 

ɋɬɪɨɩɨɜɤɭ ɤɨɧɫɬɪɭɤɰɢɣ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɢɡɜɨɞɢɬɶ 
ɫɪɟɞɫɬɜɚɦɢ, ɭɞɨɜɥɟɬɜɨɪɹɸɳɢɦɢ ɬɪɟɛɨɜɚɧɢɹɦ ɋɉ 49.13330.2010 
«Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ» ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɢɦɢ ɜɨɡɦɨɠɧɨɫɬɶ 
ɞɢɫɬɚɧɰɢɨɧɧɨɣ ɪɚɫɫɬɪɨɩɨɜɤɢ ɫ ɪɚɛɨɱɟɝɨ ɝɨɪɢɡɨɧɬɚ ɜ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɜɵɫɨɬɚ 
ɞɨ ɡɚɦɤɚ ɝɪɭɡɨɡɚɯɜɚɬɵɜɚɸɳɟɝɨ ɫɪɟɞɫɬɜɚ ɩɪɟɜɵɲɚɟɬ 2ɦ. 

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

 
4.1.10. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɨɛɴɟɤɬɚ ɩɪɢɜɟɞɟɧɵ ɧɚ ɥɢɫɬɟ №. 
Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɚ ɢ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 4.6. 
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Ɍɚɛɥɢɰɚ 4.6 – Ʉɚɥɶɤɭɥɹɰɢɹ ɬɪɭɞɚ ɢ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 

Ɉ
ɛɨ

ɡɧ
ɚɱ

ɟɧ
ɢɟ

 ȿ
ɇ

ɢɊ
 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ 

Ɉɛɴɟɦ ɪɚɛɨɬ 

ɋɨɫɬɚɜ ɡɜɟɧɚ 

ɇɚ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ 
ɱɟɥ.-ɱɚɫ 

ɇɚ ɨɛɴɟɦ ɪɚɛɨɬ 

ȿɞ. 
ɢɡɦ. Ʉɨɥ-ɜɨ 

ɇɨɪɦɚ 
ɜɪɟɦɟɧɢ 

ɱɟɥ.-ɱ 

Ɋɚɫɰɟɧɤɚ 
ɪɭɛ., ɤɨɩ 

Ɍɪɭɞɨɟɦɤɨɫɬɶ 
ɱɟɥ.-ɱ 

ɋɭɦɦɚ 
ɪɭɛ., ɤɨɩ. 

§ʫϭ-5  
ȼɵɝɪɭɡɤɚ ɫ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɦɚɫɫɨɣ 
ɞɨ 0,5 ɬ 

100 ɬ 0,7845 
Ɍɚɤɟɥɚɠɧɢɤ 2ɪ-2 22,00 14,09 17,26 11,05 

Ɇɚɲɢɧɢɫɬ 6ɪ-1 11,00 11,06 8,63 8,68 

§ʫϭ-5  
ȼɵɝɪɭɡɤɚ ɫ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɦɚɫɫɨɣ 
ɞɨ 1 ɬ 

100 ɬ 0,125 
Ɍɚɤɟɥɚɠɧɢɤ 2ɪ-2 12,00 7,08 1,50 0,89 

Ɇɚɲɢɧɢɫɬ 4ɪ-1 6,40 6,42 0,80 0,80 

§ʫϭ-5  
ȼɵɝɪɭɡɤɚ ɫ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɦɚɫɫɨɣ 
ɞɨ 1,5 ɬ 

100 ɬ 0,443 
Ɍɚɤɟɥɚɠɧɢɤ 2ɪ-2 8,80 5,63 3,90 2,49 

Ɇɚɲɢɧɢɫɬ 4ɪ-1 4,40 4,66 1,95 2,06 

§ʫϭ-5  
ȼɵɝɪɭɡɤɚ ɫ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɦɚɫɫɨɣ 
ɞɨ 2 ɬ 

100 ɬ 0,351 
Ɍɚɤɟɥɚɠɧɢɤ 2ɪ-2 7,20 4,61 2,53 1,62 

Ɇɚɲɢɧɢɫɬ 4ɪ-1 3,60 3,82 1,26 1,34 

§ʫϱ-1-9 Ɇɨɧɬɚɠ ɤɨɥɨɧɧ 1 ɷɥ-ɬ 50 
Ɇɨɧɬɚɠɧɢɤɢ 6ɪ-1, 

4ɪ-2, 3ɪ-1 
3,50 2,83 175,00 141,50 

Ɇɚɲɢɧɢɫɬ 6ɪ-1 0,70 70,00 35,00 3500,00 

§ʫϱ-1-9 Ɇɨɧɬɚɠ ɤɨɥɨɧɧ 
ɞɨɛɚɜ. 
ɇɚ 1 ɬ 

64,5 Ɇɚɲɢɧɢɫɬ 6ɪ-1 0,75 58,00 48,38 3741,00 

§ʫϱ-1-6 Ɇɨɧɬɚɠ ɫɜɹɡɟɣ ɩɨ ɤɨɥɨɧɧɚɦ 1 ɷɥ-ɬ 6 
Ɇɨɧɬɚɠɧɢɤ 5ɪ-1, 

4ɪ-1, 3ɪ-1 
0,33 26,00 1,98 156,00 
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Ɇɚɲɢɧɢɫɬ 6ɪ-1 0,11 11,00 0,66 66,00 

ɉɪɨɞɨɥɠɟɧɢɟ ɬɚɛɥɢɰɵ 4.5 

§ʫϱ-1-6 Ɇɨɧɬɚɠ ɫɜɹɡɟɣ ɩɨ ɤɨɥɨɧɧɚɦ 
ɞɨɛɚɜ 
ɧɚ 1 ɬ 

12,4 
Ɇɨɧɬɚɠɧɢɤ 5ɪ-1, 

4ɪ-1, 3ɪ-1 
1,50 1,20 18,60 14,88 

Ɇɚɲɢɧɢɫɬ 6ɪ-1 0,50 50,00 6,20 620,00 

§ʫϱ-1-6 Ɇɨɧɬɚɠ ɮɟɪɦ 1 ɷɥ-ɬ 10 
Ɇɨɧɬɚɠɧɢɤ 5ɪ-1, 

4ɪ-1, 3ɪ-1 
2,90 2,40 29,00 24,00 

Ɇɚɲɢɧɢɫɬ 6ɪ-1 0,58 60,00 5,80 600,00 

§ʫϱ-1-6 Ɇɨɧɬɚɠ ɮɟɪɦ 
ɞɨɛɚɜ 
ɧɚ 1 ɬ 

44,3 
Ɇɨɧɬɚɠɧɢɤ 5ɪ-1, 

4ɪ-1, 3ɪ-1 
0,53 40,00 23,48 1772,00 

Ɇɚɲɢɧɢɫɬ 6ɪ-1 0,11 10,00 4,87 443,00 

§ʫϱ-1-6 
Ɇɨɧɬɚɠ ɫɜɹɡɟɣ ɩɨɤɪɵɬɢɹ ɜ ɜɢɞɟ 
ɤɪɟɫɬɨɜ 

1 ɷɥ-ɬ 140 
Ɇɨɧɬɚɠɧɢɤ 5ɪ-1, 

4ɪ-1, 3ɪ-1 
0,64 50,00 89,60 7000,00 

Ɇɚɲɢɧɢɫɬ 6ɪ-1 0,21 22,00 29,40 3080,00 

§ʫϱ-1-6 
Ɇɨɧɬɚɠ ɫɜɹɡɟɣ ɩɨɤɪɵɬɢɹ ɜ ɜɢɞɟ 
ɤɪɟɫɬɨɜ 

ɞɨɛɚɜ 
ɧɚ 1 ɬ 

25,2 

Ɇɨɧɬɚɠɧɢɤ 5ɪ-1, 
4ɪ-1, 3ɪ-1 

3,00 2,40 75,60 60,48 

Ɇɚɲɢɧɢɫɬ 6ɪ-1 1,00 1,06 25,20 26,71 

§ʫϱ-1-6 Ɇɨɧɬɚɠ ɫɜɹɡɟɣ ɩɨɤɪɬɢɹ ɜ ɜɢɞɟ ɮɟɪɦ 1 ɷɥ-ɬ 12 
Ɇɨɧɬɚɠɧɢɤ 5ɪ-1, 

4ɪ-1, 3ɪ-1 
0,35 26,00 4,20 312,00 

Ɇɚɲɢɧɢɫɬ 6ɪ-1 0,12 12,00 1,44 144,00 

§ʫϱ-1-6 Ɇɨɧɬɚɠ ɫɜɹɡɟɣ ɩɨɤɪɬɢɹ ɜ ɜɢɞɟ ɮɟɪɦ 
ɞɨɛɚɜ 
ɧɚ 1 ɬ 

1,3 
Ɇɨɧɬɚɠɧɢɤ 5ɪ-1, 

4ɪ-1, 3ɪ-1 
2,54 2,03 3,30 2,64 

Ɇɚɲɢɧɢɫɬ 6ɪ-1 0,85 80,00 1,11 104,00 

§ʫϱ-1-6 
Ɇɨɧɬɚɠ ɫɜɹɡɟɣ ɩɨɤɪɵɬɢɹ ɜ ɜɢɞɟ 
ɨɬɞɟɥɶɧɵɯ ɫɬɟɪɠɧɟɣ 

1 ɷɥ-ɬ 140 
Ɇɨɧɬɚɠɧɢɤ 5ɪ-1, 

4ɪ-1, 3ɪ-1 
0,33 20,00 46,20 2800,00 

Ɇɚɲɢɧɢɫɬ 6ɪ-1 0,11 11,00 15,40 1540,00 
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§ʫϱ-1-6 
Ɇɨɧɬɚɠ ɫɜɹɡɟɣ ɩɨɤɪɵɬɢɹ ɜ ɜɢɞɟ 
ɨɬɞɟɥɶɧɵɯ ɫɬɟɪɠɧɟɣ 

ɞɨɛɚɜ 
ɧɚ 1 ɬ 

15,96 
Ɇɨɧɬɚɠɧɢɤ 5ɪ-1, 

4ɪ-1, 3ɪ-1 
1,50 1,20 23,94 19,15 

Ɇɚɲɢɧɢɫɬ 6ɪ-1 0,50 50,00 7,98 798,00 

§ʫϱ-1-6 Ɇɨɧɬɚɠ ɩɪɨɝɨɧɨɜ 1 ɷɥ-ɬ 176 
Ɇɨɧɬɚɠɧɢɤ 5ɪ-1, 

4ɪ-1, 3ɪ-1 
0,30 20,00 52,80 3520,00 

Ɇɚɲɢɧɢɫɬ 6ɪ-1 0,10 10,00 17,60 1760,00 

§ʫϱ-1-6 Ɇɨɧɬɚɠ ɩɪɨɝɨɧɨɜ 
ɞɨɛɚɜ 
ɧɚ 1 ɬ 

26,7 
Ɇɨɧɬɚɠɧɢɤ 5ɪ-1, 

4ɪ-1, 3ɪ-1 
1,00 70,00 26,70 1869,00 

Ɇɚɲɢɧɢɫɬ 6ɪ-1 0,33 30,00 8,81 801,00 

§ʫϱ-1-

19 
ɉɨɫɬɚɧɨɜɤɚ ɛɨɥɬɨɜ 100 ɲɬ 6 

Ɇɨɧɬɚɠɧɢɤ 4ɪ-1, 
3ɪ-1 

11,50 8,57 69,00 51,42 

§ʫϮϮ-1-

6 

ɋɜɚɪɤɚ ɬɚɜɪɨɜɵɯ, ɭɝɥɨɜɵɯ ɢ 
ɩɨɬɨɥɨɱɧɵɯ ɫɨɟɞɢɧɟɧɢɣ: 
ɜɟɪɬɢɤɚɥɶɧɚɹ 

10ɦ 1,05 
ɗɥɟɤɬɪɨɫɜɚɪɳɢɤ 

5ɪ-1, 4ɪ-1 
7,30 65,00 7,67 68,25 

§ʫϮϮ-1-

6 

ɋɜɚɪɤɚ ɬɚɜɪɨɜɵɯ, ɭɝɥɨɜɵɯ ɢ 
ɩɨɬɨɥɨɱɧɵɯ ɫɨɟɞɢɧɟɧɢɣ: 
ɝɨɪɢɡɨɧɚɬɥɶɧɚɹ 

10ɦ 7,04 
ɗɥɟɤɬɪɨɫɜɚɪɳɢɤ 

5ɪ-1, 4ɪ-1 
7,30 64,00 51,39 450,56 

 ɉɪɨɱɢɟ ɧɟɭɱɬɟɧɧɵɟ ɪɚɛɨɬɵ 15% 

ʺо̦т̛̙̦̌к̛ 95,91 2661,46 

ʺ̛̛̹̦̭̌т̼ 33,07 2585,49 

Элект̬о̛̭̬̺̏̌к̛ 8,86 77,82 

Т̌кел̛̙̦̌к̛ 3,78 2,41 

 ʰто̐о 

ʺо̦т̛̙̦̌к̛ 735,31 20404,53 

ʺ̛̛̹̦̭̌т̼ 253,56 19822,09 

Элект̬о̛̭̬̺̏̌к̛ 67,92 596,63 

Т̌кел̛̙̦̌к̛ 28,96 18,46 
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5. Ɉɪɝɚɧɢɡɚɰɢɹ ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ 
 

5.1. Ɉɛɥɚɫɬɶ ɩɪɢɦɟɧɟɧɢɹ 
 
Ɉɛɴɟɤɬɧɵɣ ɫɬɪɨɣɝɟɧɩɥɚɧ ɪɚɡɪɚɛɨɬɚɧ ɧɚ ɜɨɡɜɟɞɟɧɢɟ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ 

ɤɚɪɤɚɫɚ ɛɥɨɤɚ ɥɟɞɨɜɨɝɨ ɤɚɬɤɚ ɡɞɚɧɢɹ ɫɩɨɪɬɢɜɧɨɝɨ ɤɨɦɩɥɟɤɫɚ. ɋɬɪɨɣɝɟɧɩɥɚɧ 
ɫɨɫɬɚɜɥɟɧ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɴɟɦɚ, ɫɨɫɬɚɜɚ ɢ ɪɚɡɦɟɳɟɧɢɹ ɨɛɴɟɤɬɨɜ 
ɫɬɪɨɢɬɟɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ ɫ ɰɟɥɶɸ ɦɚɤɫɢɦɢɡɚɰɢɢ ɢɯ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɪɢɦɟɧɟɧɢɹ ɢ ɫ ɭɱɟɬɨɦ ɫɨɛɥɸɞɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ. 

ɍɱɚɫɬɨɤ ɩɨɞ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɤɪɚɟ, ɝ. Ʉɚɧɫɤ, 
ɋɨɜɟɬɫɤɢɣ ɪɚɣɨɧ, ɭɥ. 40 ɥɟɬ Ɉɤɬɹɛɪɹ, 57. ɋ ɸɝɨ-ɜɨɫɬɨɱɧɨɣ ɫɬɨɪɨɧɵ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ 20 ɦ ɪɚɫɩɨɥɨɠɟɧɚ ɩɪɨɟɡɠɚɹ ɱɚɫɬɶ ɭɥ. Ɇɭɪɨɦɫɤɨɣ, ɚ ɫ ɡɚɩɚɞɧɨɣ 
ɫɬɨɪɨɧɵ – ɩɪɨɟɡɠɚɹ ɱɚɫɬɶ ɭɥ. 40 ɥɟɬ Ɉɤɬɹɛɪɹ ɧɚ ɪɚɫɫɬɨɹɧɢɢ 40-50 ɦ. Ⱦɨɪɨɝɢ 
ɨɫɧɚɳɟɧɵ ɩɨɫɬɨɹɧɧɵɦɢ ɫɟɬɹɦɢ ɤɨɦɦɭɧɢɤɚɰɢɢ, ɤ ɤɨɬɨɪɵɦ ɦɨɠɧɨ ɩɨɞɤɥɸɱɢɬɶ 
ɜɪɟɦɟɧɧɵɟ ɤɨɦɦɭɧɢɤɚɰɢɢ. 

 
5.2. ȼɵɛɨɪ ɦɨɧɬɚɠɧɵɯ ɤɪɚɧɨɜ ɢ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ 

 
ɉɨɞɛɨɪ ɤɪɚɧɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɧɚɢɛɨɥɟɟ ɬɹɠɟɥɨɦɭ ɷɥɟɦɟɧɬɭ. Ɍɚɤɢɦ 

ɷɥɟɦɟɧɬɨɦ ɹɜɥɹɟɬɫɹ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɶ. Ɇɚɫɫɚ ɨɞɧɨɣ ɩɚɧɟɥɢ m=229,5 ɤɝ. Ⱦɥɹ 
ɦɨɧɬɚɠɚ ɫɷɧɞɜɢɱ-ɩɚɧɟɥɟɣ ɫɬɪɨɩ 2ɋɌ-10-4 ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ ɞɨ 10 ɬ ɢ 
ɫɨɛɫɬɜɟɧɧɨɣ ɦɚɫɫɨɣ 94,8 ɤɝ ɢ ɝɪɭɡɨɜɨɣ ɡɚɯɜɚɬ 3ɋɌɍ ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶɸ 250 
ɤɝ ɢ ɫɨɛɫɬɜɟɧɧɨɣ ɦɚɫɫɨɣ 5,42ɤɝ. ɂɫɯɨɞɹ ɢɡ ɷɬɢɯ ɞɚɧɧɵɣ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɦɨɧɬɚɠɧɚɹ ɦɚɫɫɚ ɫɨɝɥɚɫɧɨ ɮɨɪɦɭɥɟ 

௠ܯ  = Эܯ + ˆܯ = ʹʹͻ,ͷ + ͳͲͲ,ʹʹ = ͵ʹͻ,͹ʹ ˍˆ                (5.1) 
 

ɝɞɟ ܯЭ – ɦɚɫɫɚ ɫɚɦɨɝɨ ɬɹɠɟɥɨɝɨ ɷɥɟɦɟɧɬɚ, ɤɝ; 
 .ɦɚɫɫɚ ɝɪɭɡɨɡɚɯɜɚɬɧɵɯ ɢ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɤɝ – ˆܯ 

Ɇɨɧɬɚɠɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ ɤɪɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ 
ɮɨɪɦɭɥɟ 

Кܪ  = ℎ଴ + ℎʖ + ℎЭ + ℎʒ = Ͷ,ͳ + Ͳ,͸ + ͳ,ͷ + Ͷ,ʹ = ͳͲ,Ͷ ˏ          (5.2) 
 
ɝɞɟ ℎ଴ = Ͷ,ͳ ˏ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɩɨɪɵ 
ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ, ɦ; 
 ℎʖ = Ͳ,͸ ˏ – ɡɚɩɚɫ ɩɨ ɜɵɫɨɬɟ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɩɟɪɟɦɟɳɟɧɢɹ 
ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ ɧɚɞ ɭɪɨɜɧɟɦ ɪɚɧɟɟ ɫɦɨɧɬɢɪɨɜɚɧɧɵɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢ 
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ɭɫɬɚɧɨɜɤɟ ɜ ɩɪɨɟɤɬɧɨɟ ɩɨɥɨɠɟɧɢɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɩɨ ɩɪɚɜɢɥɚ ɬɟɯɧɢɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ, ɦ; 
 ℎЭ = ͳ,ͷ ˏ – ɦɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɦɨɧɬɢɪɭɟɦɨɝɨ ɷɥɟɦɟɧɬɚ ɜ ɩɨɥɨɠɟɧɢɢ 
ɩɨɞɴɟɦɚ, ɦ; 
 ℎʒ = Ͷ,ʹ ˏ – ɜɵɫɨɬɚ ɝɪɭɡɨɡɚɯɜɚɬɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ, ɦ. 

Ɋɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɜɟɪɯɚ ɫɬɪɟɥɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɨɪɦɭɥɨɣ 
஼ܪ  = Кܪ + ℎ˒ = ͳͲ,Ͷ + ʹ = ͳʹ,Ͷ ˏ        (5.3) 

 
ɝɞɟ ℎ˒ = ʹ ˏ – ɪɚɡɦɟɪ ɝɪɭɡɨɜɨɝɨ ɩɨɥɢɫɩɚɫɬɚ ɜ ɪɚɫɬɹɧɭɬɨɦ ɫɨɫɬɨɹɧɢɢ, ɦ. 

Ɍɪɟɛɭɟɦɵɣ ɦɨɧɬɚɠɧɵɣ ɜɵɥɟɬ ɤɪɸɤɚ ɧɚɯɨɞɢɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ݈௞ = ሺܾ + ܾଵ + ܾଶሻ ∙ ሺܪ௖ − ℎШሻℎʒ + ℎʞ + ܾଷ = ሺͲ,ͷ + Ͳ,Ͳ͹ͷ + Ͳ,ͷሻ ∙ ሺͳʹ,Ͷ − ʹሻͶ,ʹ + ʹ + ʹ = = ͳͲ,͵ͷ ˏ 

 
ɝɞɟ ܾ =  Ͳ,ͷ ˏ – ɦɢɧɢɦɚɥɶɧɵɣ ɡɚɡɨɪ ɦɟɠɞɭ ɫɬɪɟɥɨɣ ɢ ɦɨɧɬɢɪɭɟɦɵɦ 
ɷɥɟɦɟɧɬɨɦ, ɦ; 
 ܾଵ = Ͳ,Ͳ͹ͷ ˏ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɰɟɧɬɪɚ ɬɹɠɟɫɬɢ ɷɥɟɦɟɧɬɚ ɞɨ ɤɪɚɹ ɷɥɟɦɟɧɬɚ, 
ɦ; 
 ܾଶ = Ͳ,ͷ ˏ  – ɩɨɥɨɜɢɧɚ ɬɨɥɳɢɧɵ ɫɬɪɟɥɵ ɧɚ ɭɪɨɜɧɟ ɜɟɪɯɚ ɦɨɧɬɢɪɭɟɦɨɝɨ 
ɷɥɟɦɟɧɬɚ, ɦ; 
 ℎШ = ʹ ˏ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɭɪɨɜɧɹ ɫɬɨɹɧɤɢ ɤɪɚɧɚ ɞɨ ɨɫɢ ɩɨɜɨɪɨɬɚ (ɩɹɬɵ) 
ɫɬɪɟɥɵ, ɦ; 
 ܾଷ = ʹ ˏ – ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɜɪɚɳɟɧɢɹ ɤɪɚɧɚ ɞɨ ɨɫɢ ɩɨɜɨɪɨɬɚ ɫɬɪɟɥɵ, ɦ. 

ɇɟɨɛɯɨɞɢɦɚɹ ɦɢɧɢɦɚɥɶɧɚɹ ɞɥɢɧɚ ɫɬɪɟɥɵ 
஼ܮ  = √ሺ݈௞ − ܾଷሻଶ + ሺܪ஼ − ℎШሻଶ = √ሺͳͲ,͵ͷ − ʹሻଶ + ሺͳʹ,Ͷ − ʹሻଶ = ͳ͵,͵͵ ˏ 
 
ɂɫɯɨɞɹ ɢɡ ɩɨɥɭɱɟɧɧɵɯ ɪɚɫɱɟɬɧɵɯ ɦɨɧɬɚɠɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɢ ɬɨɝɨ, ɱɬɨ 

ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɪɚɧɚ, ɪɚɛɨɬɚɸɳɟɝɨ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ 
ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɬɪɟɛɨɜɚɧɢɹɦ, ɩɪɢɧɢɦɚɟɦ ɚɜɬɨɦɨɛɢɥɶɧɵɣ ɤɪɚɧ Ʉɋ-45722-1 ɫ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

 ɞɥɢɧɚ ɫɬɪɟɥɵ ܮ஼ = ʹͳ ˏ; 

 ɜɵɥɟɬ ɫɬɪɟɥɵ ݈௞ = ͸ ÷ ʹͲ ˏ; 

 ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ ɤɪɸɤɚ ܪК = ʹͲ ˏ; 
 ɝɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ ܳ = Ͷ,͸ ˕. 
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5.3. Ɉɩɪɟɞɟɥɟɧɢɟ ɩɪɢɜɹɡɤɢ ɦɨɧɬɚɠɧɵɯ ɤɪɚɧɨɜ ɢ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ 

ɦɟɯɚɧɢɡɦɨɜ ɤ ɫɬɪɨɹɳɟɦɭɫɹ ɡɞɚɧɢɸ 
 

ɍɫɬɚɧɨɜɤɭ ɦɨɧɬɚɠɧɵɯ ɤɪɚɧɨɜ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɨɫɭɳɟɫɬɜɥɹɸɬ 
ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɬɪɭɞɚ ɢ ɷɮɮɟɤɬɢɜɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ. 

ɉɪɢɜɹɡɤɚ ɤɪɚɧɚ ɢ ɩɨɞɤɪɚɧɨɜɵɯ ɩɭɬɟɣ ɤ ɫɬɪɨɹɳɟɦɭɫɹ ɡɞɚɧɢɸ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɨɞɨɥɶɧɨɣ ɢ ɩɨɩɟɪɟɱɧɨɣ ɩɪɢɜɹɡɤɨɣ. 

ɉɨɩɟɪɟɱɧɚɹ ɩɪɢɜɹɡɤɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɛɟɡɨɩɚɫɧɵɦ ɪɚɫɫɬɨɹɧɢɟɦ ɦɟɠɞɭ 
ɫɬɪɨɹɳɢɦɫɹ ɨɛɴɟɤɬɨɦ ɢ ɩɨɜɨɪɨɬɧɨɣ ɱɚɫɬɶɸ ɤɪɚɧɚ. Ɉɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ (5.4) 

ܤ  = ܴ˒ˑ˅ + ݈˄ˈˊ             (5.4) 
 

ɝɞɟ ܤ – ɦɢɧɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɨɫɢ ɩɨɞɤɪɚɧɨɜɵɯ ɩɭɬɟɣ ɞɨ 
ɜɵɫɬɭɩɚɸɳɟɣ ɱɚɫɬɢ ɡɞɚɧɢɹ, ɦ; 
 ܴ˒ˑ˅ – ɪɚɞɢɭɫ ɩɨɜɨɪɨɬɧɨɣ ɩɥɚɬɮɨɪɦɵ, ɦ; 
 ݈˄ˈˊ – ɦɢɧɢɦɚɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬ ɜɵɫɬɭɩɚɸɳɟɣ ɱɚɫɬɢ ɤɪɚɧɚ 
ɞɨ ɜɵɫɬɭɩɚɸɳɟɣ ɱɚɫɬɢ ɡɞɚɧɢɹ. 

ɋɨɝɥɚɫɧɨ ɦɨɞɟɥɢ ɤɪɚɧɚ, ɩɨɞɨɛɪɚɧɧɨɦɭ ɜ ɩ.4.16 ܴ˒ˑ˅ = ʹ,ͻ ˏ,  ݈ ˄ˈˊ = ͳ ˏ. 
ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɟ ɜ ɮɨɪɦɭɥɭ (5.4) ɩɨɥɭɱɢɦ 

ܤ  = ܴ˒ˑ˅ + ݈˄ˈˊ = ʹ,ͻ + ͳ = ͵,ͻ ˏ 
 
5.4. Ɉɩɪɟɞɟɥɟɧɢɟ ɡɨɧ ɞɟɣɫɬɜɢɹ ɦɨɧɬɚɠɧɵɯ ɤɪɚɧɨɜ ɢ 

ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɟɯɚɧɢɡɦɨɜ 
 
ɉɪɢ ɪɚɛɨɬɟ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɦɚɲɢɧ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ 

ɜɵɞɟɥɹɸɬ ɨɩɚɫɧɵɟ ɡɨɧɵ ɞɟɣɫɬɜɢɹ ɤɪɚɧɚ. Ɍɚɤɢɦɢ ɡɨɧɚɦɢ ɹɜɥɹɸɬɫɹ: ɪɚɛɨɱɚɹ 
ɡɨɧɚ ɤɪɚɧɚ (ɡɨɧɚ, ɨɛɫɥɭɠɢɜɚɟɦɚɹ ɤɪɚɧɨɦ), ɡɨɧɚ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɚ, ɨɩɚɫɧɚɹ 
ɡɨɧɚ ɪɚɛɨɬɵ ɤɪɚɧɚ. 

Ɋɚɛɨɱɚɹ ɡɨɧɚ ɤɪɚɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɚɤɫɢɦɚɥɶɧɵɦ ɜɵɥɟɬɨɦ ɧɚ ɭɱɚɫɬɤɟ 
ɦɟɠɞɭ ɤɪɚɣɧɢɦɢ ɫɬɨɹɧɤɚɦɢ ɤɪɚɧɚ (R=11 ɦ). 

Ɂɨɧɚ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɚ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɜɨɡɦɨɠɧɨɝɨ 
ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɚ, ɩɨɞɜɟɲɟɧɧɨɝɨ ɧɚ ɤɪɸɤɟ ɤɪɚɧɚ.  Ɉɧɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ (5.5) 

 ܴ௡ = ܴ௠௔௫ + Ͳ,ͷ(5.5)            ˆܮ 
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ɝɞɟ ܴ௡ – ɪɚɞɢɭɫ ɡɨɧɵ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɚ, ɦ; 
 ܴ௠௔௫ = ͳͳ ˏ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɜɵɥɟɬ ɤɪɸɤɚ ɤɪɚɧɚ, ɦ; 
ˆܮ  = ͸ ˏ – ɞɥɢɧɚ ɫɚɦɨɣ ɝɚɛɚɪɢɬɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɜ ɩɨɥɨɠɟɧɢɢ ɩɨɞɴɟɦɚ, 
ɦ. 

 ܴ௡ = ͳͳ + Ͳ,ͷ ∙ ͸ = ͳͶ ˏ 
 
Ɉɩɚɫɧɨɣ ɡɨɧɨɣ ɪɚɛɨɬɵ ɤɪɚɧɚ ɹɜɥɹɟɬɫɹ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɜ ɤɨɬɨɪɨɦ 

ɜɨɡɦɨɠɧɨ ɩɚɞɟɧɢɟ ɝɪɭɡɚ ɩɪɢ ɟɝɨ ɩɟɪɟɦɟɳɟɧɢɢ ɫ ɭɱɟɬɨɦ ɜɟɪɨɹɬɧɨɝɨ 
ɪɚɫɫɟɢɜɚɧɢɹ ɩɪɢ ɩɚɞɟɧɢɢ. 

Ɉɩɚɫɧɚɹ ɡɨɧɚ ɪɚɛɨɬɵ ɤɪɚɧɚ ɜɵɱɢɫɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܴ௢௡ = ܴ௣ + Ͳ,ͷܤˆ + ˆܮ + ܺ           (5.6) 

 
ɝɞɟ ܴ௢௡ – ɨɩɚɫɧɚɹ ɡɨɧɚ ɞɟɣɫɬɜɢɹ ɤɪɚɧɚ, ɦ; 
 ܴ௣ – ɦɚɤɫɢɦɚɥɶɧɵɣ ɬɪɟɛɭɟɦɵɣ ɜɵɥɟɬ ɤɪɸɤɚ ɤɪɚɧɚ, ɦ; 
 ;ɧɚɢɦɟɧɶɲɢɣ ɝɚɛɚɪɢɬ ɩɟɪɟɦɟɳɚɟɦɨɝɨ ɝɪɭɡɚ, ɦ – ˆܤ 
 ;ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.5), ɦ – ˆܮ 
 ܺ – ɦɢɧɢɦɚɥɶɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɨɬɥɟɬɚ ɝɪɭɡɚ, ɦ. 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɪɨɟɤɬɨɦ ɫɚɦɵɦ ɝɚɛɚɪɢɬɧɵɦ ɝɪɭɡɨɦ ɹɜɥɹɟɬɫɹ 
ɫɬɪɨɩɢɥɶɧɚɹ ɮɟɪɦɚ, ɞɥɹ ɤɨɬɨɪɨɣ ܤˆ = Ͳ,ͳ ˏ, ܺ = Ͷ,͵. Ɂɧɚɱɟɧɢɟ ܺ ɹɜɥɹɟɬɫɹ 
ɩɪɨɦɟɠɭɬɨɱɧɵɦ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɬɨɞɨɦ ɢɧɬɟɪɩɨɥɹɰɢɢ. ɉɨɞɫɬɚɜɢɜ ɞɚɧɧɵɟ 
ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (5.6), ɧɚɯɨɞɢɦ ɨɩɚɫɧɭɸ ɡɨɧɭ ɞɟɣɫɬɜɢɹ ɤɪɚɧɚ 

 ܴ௢௡ = ͳͳ + Ͳ,ͷ ∙ Ͳ,ͳ + ͸ + Ͷ,͵ = ʹͳ,͵ͷ ˏ  
     
Ɇɨɧɬɚɠɧɨɣ ɡɨɧɨɣ ɹɜɥɹɟɬɫɹ ɩɪɨɫɬɪɚɧɫɬɜɨ, ɜ ɤɨɬɨɪɨɦ ɜɨɡɦɨɠɧɨ ɩɚɞɟɧɢɟ 

ɷɥɟɦɟɧɬɚ ɫɨ ɡɞɚɧɢɹ ɩɪɢ ɟɝɨ ɭɫɬɚɧɨɜɤɟ ɢ ɜɪɟɦɟɧɧɨɦ ɟɝɨ ɡɚɤɪɟɩɥɟɧɢɢ. ȼɟɥɢɱɢɧɭ 
ɝɪɚɧɢɰɵ ɦɨɧɬɚɠɧɨɣ ɡɨɧɵ ɩɪɢɧɢɦɚɸɬ ɨɬ ɤɪɚɣɧɟɣ ɬɨɱɤɢ ɫɬɟɧɵ ɡɞɚɧɢɹ ɫ 
ɩɪɢɛɚɜɥɟɧɢɟɦ ɧɚɢɛɨɥɶɲɟɝɨ ɝɚɛɚɪɢɬɧɨɝɨ ɪɚɡɦɟɪɚ ɩɚɞɚɸɳɟɝɨ ɝɪɭɡɚ ɢ 
ɦɢɧɢɦɚɥɶɧɨɝɨ ɪɚɫɫɬɨɹɧɢɹ ɨɬɥɟɬɚ ɝɪɭɡɚ ɩɪɢ ɟɝɨ ɩɚɞɟɧɢɢ. Ɇɨɧɬɚɠɧɚɹ ɡɨɧɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 ܴˏˑː˕ = ˆܮ + ܺ             (5.7) 
 

ɝɞɟ ܮˆ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.5), ɦ; 
 ܺ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.6.), ɦ; 
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 ܴˏˑː˕ = ͸ + ͵,͸ͷ = ͻ,͸ͷ ˏ 
 
5.5. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜɪɟɦɟɧɧɵɯ ɜɧɭɬɪɢɩɨɫɬɪɨɟɱɧɵɯ ɞɨɪɨɝ 

 
ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɣɩɥɨɳɚɞɤɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɚɜɬɨɦɨɛɢɥɶɧɵɣ ɬɪɚɧɫɩɨɪɬ. 

Ⱦɨɪɨɝɢ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɨɪɝɚɧɢɡɨɜɚɧɵ 
ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɛɟɫɩɟɱɢɬɶ ɫɜɨɛɨɞɧɵɣ ɩɪɨɟɡɞ ɤɨ ɜɫɟɦ 
ɷɤɫɩɥɭɚɬɢɪɭɟɦɵɦ ɢ ɫɬɪɨɹɳɟɦɫɹ ɨɛɴɟɤɬɚɦ, ɜ ɡɨɧɭ ɞɟɣɫɬɜɢɹ ɤɪɚɧɚ, ɤ 
ɩɥɨɳɚɞɤɚɦ ɭɤɪɭɩɧɟɧɧɨɣ ɫɛɨɪɤɢ ɢ ɦɟɫɬɚɦ ɫɤɥɚɞɢɪɨɜɚɧɢɹ. 

Ɉɫɧɨɜɧɵɦ ɬɢɩɨɦ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɧɚ ɫɬɪɨɣɩɥɨɳɚɞɤɢ ɹɜɥɹɸɬɫɹ 
ɜɪɟɦɟɧɧɵɟ ɞɨɪɨɝɢ, ɬɚɤ ɤɚɤ ɩɨɫɬɨɹɧɧɵɟ ɨɛɵɱɧɨ ɧɟ ɭɞɨɜɥɟɬɜɨɪɹɸɬ ɬɪɟɛɨɜɚɧɢɹɦ 
ɩɪɨɟɡɞɚ ɤɪɭɩɧɨɝɚɛɚɪɢɬɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ, ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɩɪɢ ɫɬɪɨɢɬɟɥɶɫɬɜɟ. 

ɉɪɢ ɬɪɚɫɫɢɪɨɜɤɟ ɞɨɪɨɝ ɬɪɟɛɭɟɬɫɹ ɫɨɛɥɸɞɟɧɢɟ ɫɥɟɞɭɸɳɢɯ ɦɢɧɢɦɚɥɶɧɵɯ 
ɪɚɫɫɬɨɹɧɢɣ: 

 ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɫɤɥɚɞɫɤɨɣ ɩɥɨɳɚɞɤɨɣ – 1 ɦ; 
 ɦɟɠɞɭ ɞɨɪɨɝɨɣ ɢ ɡɚɛɨɪɨɦ, ɨɝɪɚɠɞɚɸɳɢɦ ɫɬɪɨɢɬɟɥɶɧɭɸ ɩɥɨɳɚɞɤɭ – 

1,5 ɦ. 
Ɂɨɧɵ ɜɴɟɡɞɚ ɢ ɜɵɟɡɞɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɧɚɩɪɚɜɥɟɧɢɟ ɟɝɨ ɞɜɢɠɟɧɢɹ, ɚ 

ɬɚɤɠɟ ɪɚɡɴɟɡɞɵ, ɪɚɡɜɨɪɨɬɵ, ɫɬɨɹɧɤɢ ɞɨɥɠɧɵ ɛɵɬɶ ɱɟɬɤɨ ɨɛɨɡɧɚɱɟɧɵ ɧɚ 
ɫɬɪɨɣɝɟɧɩɥɚɧɟ.  

Ɉɫɧɨɜɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɞɨɪɨɝ ɹɜɥɹɸɬɫɹ: ɱɢɫɥɨ ɩɨɥɨɫ ɞɜɢɠɟɧɢɹ, 
ɪɚɞɢɭɫ ɡɚɤɪɭɝɥɟɧɢɹ ɞɨɪɨɝ ɢ ɜɟɥɢɱɢɧɚ ɪɚɫɱɟɬɧɨɣ ɜɢɞɢɦɨɫɬɢ.  

ɇɚ ɫɬɪɨɣɩɥɨɳɚɞɤɟ ɩɪɟɞɭɫɦɨɬɪɟɧɚ ɨɞɧɨɩɨɥɨɫɧɚɹ ɞɨɪɨɝɚ, ɲɢɪɢɧɨɣ 3,5 ɦ. 
ɜ ɡɨɧɟ ɜɵɝɪɭɡɤɢ ɢ ɫɤɥɚɞɢɪɨɜɚɧɢɹ ɷɥɟɦɟɧɬɨɜ ɲɢɪɢɧɚ ɩɪɨɟɡɠɚɣ ɱɚɫɬɢ 
ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɞɨ 6 ɦ, ɞɥɢɧɚ ɭɱɚɫɬɤɚ ɭɲɢɪɟɧɢɹ – 15 ɦ. Ɇɢɧɢɦɚɥɶɧɵɣ ɪɚɞɢɭɫ 
ɡɚɤɪɭɝɥɟɧɢɹ ɞɨɪɨɝ ɩɪɢɧɹɬ – 12 ɦ, ɩɪɢ ɷɬɨɦ ɲɢɪɢɧɚ ɩɪɨɟɡɞɨɜ ɜ ɩɪɟɞɟɥɚɯ 
ɤɪɢɜɵɯ ɭɜɟɥɢɱɟɧɚ ɫ 3,5 ɞɨ 5 ɦ.  

ɉɪɨɬɹɠɟɧɧɨɫɬɶ ɚɜɬɨɦɨɛɢɥɶɧɵɯ ɞɨɪɨɝ ɜ ɝɟɧɩɥɚɧɟ – 0,73 ɤɦ. 
 
5.6. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɤɥɚɞɫɤɨɝɨ ɯɨɡɹɣɫɬɜɚ 
 
ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɫɤɥɚɞɨɜ ɜɟɞɭɬ ɢɫɯɨɞɹ ɢɡ ɩɨɬɪɟɛɧɨɫɬɟɣ ɜ ɡɚɩɚɫɚɯ 

ɯɪɚɧɢɦɵɯ ɪɟɫɭɪɫɨɜ, ɜɵɛɨɪɟ ɦɟɬɨɞɚ ɯɪɚɧɟɧɢɹ, ɪɚɫɱɟɬɚ ɩɥɨɳɚɞɢ ɩɨ ɜɢɞɚɦ 
ɯɪɚɧɟɧɢɹ ɢ ɪɚɡɦɟɳɟɧɢɹ ɧɚ ɫɬɪɨɣɝɟɧɩɥɚɧɟ. 

ɇɟɨɛɯɨɞɢɦɵɟ ɡɚɩɚɫɵ ɦɚɬɟɪɢɚɥɨɜ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ̝ܲ ˍˎ = ܲˑ ˄˜ܶ ∙ ʜܶ ∙ ଵܭ ∙  ଶ                                                                                     ሺͷ.ͺሻܭ
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ɝɞɟ ܲˑ ˄˜ – ɤɨɥɢɱɟɫɬɜɨ ɦɚɬɟɪɢɚɥɨɜ, ɞɟɬɚɥɢɣ ɢ ɤɨɧɫɬɪɭɤɰɢɣ, ɬɪɟɛɭɟɦɵɯ ɞɥɹ 
ɜɵɩɨɥɧɟɧɢɹ ɩɥɚɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɚ ɪɚɫɱɟɬɧɵɣ ɩɟɪɢɨɞ; 
 ܶ – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ, ɜ ɞɧɹɯ; 
 ;ଵ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɨɫɬɭɩɥɟɧɢɹ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɫɤɥɚɞܭ 
 ଶ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɥɟɧɢɹܭ 
ɦɚɬɟɪɢɚɥɚ ɜ ɬɟɱɟɧɢɢ ɪɚɫɱɟɬɧɨɝɨ ɩɟɪɢɨɞɚ. 

ɉɨɥɟɡɧɚɹ ɩɥɨɳɚɞɶ ɫɤɥɚɞɚ (ɛɟɡ ɩɪɨɯɨɞɨɜ), ɡɚɧɢɦɚɟɦɚɹ ɦɚɬɟɪɢɚɥɨɦ, 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

ܨ  = ܸܲ                                                                                                                      ሺͷ.ͻሻ 

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

Ɉɛɳɚɹ ɩɥɨɳɚɞɶ ɫɤɥɚɞɚ (ɜɤɥɸɱɚɹ ɩɪɨɯɨɞɵ), ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܵ = ߚܨ                                                                                                                    ሺͷ.ͳͲሻ 

 
ɝɞɟ ܨ – ɬɨɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.9); 
 ɤɨɷɮɮɢɰɢɟɧɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɤɥɚɞɚ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɨɬɧɨɲɟɧɢɟ – ߚ 
ɩɨɥɟɡɧɨɣ ɩɥɨɳɚɞɢ ɤ ɨɛɳɟɣ. 

Ɋɚɫɱɟɬ ɫɤɥɚɞɨɜ ɜɵɩɨɥɧɟɧ ɜ ɬɚɛɥɢɱɧɨɣ ɮɨɪɦɟ (ɬɚɛɥɢɰɚ 5.1) 
Ɍɚɛɥɢɰɚ 5.1 – Ɋɚɫɱɟɬ ɩɥɨɳɚɞɟɣ ɫɤɥɚɞɢɪɨɜɚɧɢɹ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɢɡɞɟɥɢɣ, 

ɦɚɬɟɪɢɚɥɨɜ, 
ɤɨɧɫɬɪɭɤɰɢɣ 
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 ଶܭ ଵܭ

Ɉɬɤɪɵɬɵɟ ɫɤɥɚɞɵ 
ɋɷɧɞɜɢɱ-
ɩɚɧɟɥɢ 

ɦ3 329,52 - 1,2 1,3 514,05 0,6 0,64 
1336,

53 

 
ɂɬɨɝɨ ɩɥɨɳɚɞɶ ɨɬɤɪɵɬɵɯ ɫɤɥɚɞɨɜ ɫɨɫɬɚɜɢɬ 1336,53 ɦ2. 
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5.7. ɉɪɨɟɤɬɢɪɨɜɚɧɢɟ ɛɵɬɨɜɨɝɨ ɝɨɪɨɞɤɚ 
 
ȼɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɩɪɨɟɤɬɢɪɭɸɬɫɹ ɢɫɯɨɞɹ ɢɡ 

ɪɚɫɱɟɬɚ ɧɚ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ, ɟɞɢɧɨɜɪɟɦɟɧɧɨ ɧɚɯɨɞɹɳɢɯɫɹ ɧɚ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɜ ɫɦɟɧɭ. ɗɬɨ ɱɢɫɥɨ ɮɨɪɦɢɪɭɟɬɫɹ ɢɡ ɱɟɬɵɪɟɯ ɝɪɭɩɩ 
ɫɨɬɪɭɞɧɢɤɨɜ: 

 ɪɚɛɨɱɢɟ; 
 ɂɌɊ; 
 ɫɥɭɠɚɳɢɟ; 
 ɆɈɉ ɢ ɨɯɪɚɧɚ. 
ɋɨɝɥɚɫɧɨ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟɥɹɦ, ɦɚɤɫɢɦɚɥɶɧɨɟ 

ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɜ ɫɦɟɧɭ ɫɨɫɬɚɜɥɹɟɬ 16 ɱɟɥɨɜɟɤ, ɱɬɨ ɬɚɤ ɠɟ ɫɨɫɬɚɜɥɹɟɬ 
84,5% ɨɬ ɨɛɳɟɝɨ ɱɢɫɥɚ ɫɨɬɪɭɞɧɢɤɨɜ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɜ ɫɦɟɧɭ. 
Ɉɫɬɚɜɲɢɟɫɹ ɫɨɬɪɭɞɧɢɤɢ ɪɚɫɩɪɟɞɟɥɟɧɵ ɜ ɫɥɟɞɭɸɳɟɦ ɩɪɨɰɟɧɬɧɨɦ 
ɫɨɨɬɧɨɲɟɧɢɢ:  

 ɂɌɊ – 11%; 
 ɫɥɭɠɚɳɢɟ – 3,2% 
 ɆɈɉ ɢ ɨɯɪɚɧɚ – 1,3%. 

ɋɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɫɟɝɨ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɪɚɛɨɬɚɟɬ 22 ɱɟɥɨɜɟɤ 
(100%). ɂɯ ɧɟɨɛɯɨɞɢɦɨ ɪɚɫɩɪɟɞɟɥɢɬɶ ɧɚ ɫɦɟɧɵ, ɱɬɨɛɵ ɜɵɹɫɧɢɬɶ 
ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɨɬɪɭɞɧɢɤɨɜ ɜ ɫɦɟɧɭ. 

Ɋɚɛɨɬɵ ɩɪɨɢɡɜɨɞɹɬɫɹ ɜ 2 ɫɦɟɧɵ. 
ɉɟɪɜɚɹ ɫɦɟɧɚ ɫɨɫɬɨɢɬ ɢɡ: 

 ɪɚɛɨɱɢɟ – 8 ɱɟɥɨɜɟɤ; 
 ɂɌɊ ɢ ɫɥɭɠɚɳɢɟ – 2 ɱɟɥɨɜɟɤɚ; 
 ɆɈɉ ɢ ɨɯɪɚɧɚ – 1 ɱɟɥɨɜɟɤ. 

ȼɬɨɪɚɹ ɫɦɟɧɚ ɫɨɫɬɨɢɬ ɢɡ: 
 ɪɚɛɨɱɢɟ – 8 ɱɟɥɨɜɟɤ; 
 ɂɌɊ ɢ ɫɥɭɠɚɳɢɟ – 1 ɱɟɥɨɜɟɤ; 
 ɆɈɉ ɢ ɨɯɪɚɧɚ – 1 ɱɟɥɨɜɟɤ. 

ɉɨɥɭɱɚɟɬɫɹ, ɱɬɨ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɨɬɪɭɞɧɢɤɨɜ ɜ ɨɞɧɭ ɫɦɟɧɭ 
ɪɚɜɧɨ 11 ɱɟɥɨɜɟɤ. 

ɉɨɬɪɟɛɧɨɫɬɶ ɜɨ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɹɯ ɢ ɫɨɨɪɭɠɟɧɢɹɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬɟɦ 
ɩɪɹɦɨɝɨ ɪɚɫɱɟɬɚ. Ɂɧɚɱɟɧɢɹ, ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɚ, ɫɜɨɞɹɬɫɹ ɜ 
ɬɚɛɥɢɰɭ. 

Ⱦɥɹ ɢɧɜɟɧɬɚɪɧɵɯ ɡɞɚɧɢɣ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɨɝɨ ɧɚɡɧɚɱɟɧɢɹ ɟɞɢɧɨɣ 
ɮɨɪɦɭɥɨɣ ɪɚɫɱɟɬɚ ɹɜɥɹɟɬɫɹ  
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ܵ˕˓ = ܰܵ˒            (5.11) 

 
ɝɞɟ ܵ˕˓ – ɬɪɟɛɭɟɦɚɹ ɩɥɨɳɚɞɶ, ɦ2; 

 ܰ = ͳͳ – ɨɛɳɚɹ ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɬɚɸɳɢɯ ɜ ɧɚɢɛɨɥɟɟ ɦɧɨɝɨɱɢɫɥɟɧɧɭɸ 
ɫɦɟɧɭ, ɱɟɥ.; 
 ܵ˒ – ɧɨɪɦɚɬɢɜɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɩɥɨɳɚɞɢ, ɩɪɢɧɢɦɚɟɦɵɣ ɞɥɹ ɤɚɠɞɨɝɨ ɬɢɩɚ 
ɩɨɦɟɳɟɧɢɣ ɢɧɞɢɜɢɞɭɚɥɶɧɨ, ɦ2/ɱɟɥ. 

ȿɞɢɧɫɬɜɟɧɧɵɦ ɢɫɤɥɸɱɟɧɢɟɦ ɩɪɢ ɪɚɫɱɟɬɟ ɩɥɨɳɚɞɢ ɹɜɥɹɟɬɫɹ ɪɚɫɱɟɬ 
ɬɭɚɥɟɬɨɜ. ȼɫɟ ɨɫɬɚɥɶɧɵɟ ɩɥɨɳɚɞɢ ɫɱɢɬɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ (5.11) ɫ ɭɱɟɬɨɦ 
ɤɨɥɢɱɟɫɬɜɚ ɱɟɥɨɜɟɤ, ɤɨɬɨɪɵɟ ɛɭɞɭɬ ɩɨɥɶɡɨɜɚɬɶɫɹ ɩɨɦɟɳɟɧɢɟɦ. 

Ɍɭɚɥɟɬɵ ɜɵɱɢɫɥɹɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܵ˕˓ = ሺͲ,͹ ∙ ܰ ∙ Ͳ,ͳሻ ∙ Ͳ,͹ + ሺͳ,Ͷ ∙ ܰ ∙ Ͳ,ͳሻ ∙ Ͳ,͵         (5.12) 

 
ɝɞɟ 0,7 ɢ 1,4 – ɧɨɪɦɚɬɢɜɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɩɥɨɳɚɞɟɣ ɞɥɹ ɦɭɠɱɢɧ ɢ ɠɟɧɳɢɧ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ; 
 0,7 ɢ 0,3 – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɭɱɢɬɵɜɚɸɳɢɟ ɫɨɨɬɧɨɲɟɧɢɟ ɞɥɹ ɦɭɠɱɢɧ ɢ 
ɠɟɧɳɢɧ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

ɉɨɫɥɟ ɩɪɨɜɟɞɟɧɢɹ ɩɨɞɫɬɚɧɨɜɤɢ ɢɡɜɟɫɬɧɵɯ ɞɚɧɧɵɯ ɜ ɮɨɪɦɭɥɭ ɩɨɥɭɱɚɟɦ 
ɡɧɚɱɟɧɢɹ ɜɪɟɦɟɧɧɵɯ ɩɨɦɟɳɟɧɢɣ. Ɋɟɡɭɥɶɬɚɬɵ ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 5.2 
Ɍɚɛɥɢɰɚ 5.2 – ɉɨɬɪɟɛɧɨɫɬɶ ɜɨ ɜɪɟɦɟɧɧɵɯ ɢɧɜɟɧɬɚɪɧɵɯ ɡɞɚɧɢɹɯ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɦɟɳɟɧɢɣ 

Ʉɨɥ-ɜɨ 
ɱɟɥɨɜɟɤ 

ɉɥɨɳɚɞɶ, ɦ2 ɉɪɢɧɹɬɵɣ 
ɬɢɩ 

ɛɵɬɨɜɨɝɨ 
ɩɨɦɟɳɟɧɢ

ɹ 

ɉɥɨɳɚɞɶ, ɦ2 
Ʉɨɥ-

ɜɨ 
ɡɞɚɧ
ɢɣ 

ɇɚ 
ɨɞɧɨɝ
ɨ ɱɟɥ-

ɤɚ 

Ɋɚɫɱɟɬ
ɧɚɹ 

Ɉɞɧɨɝ
ɨ 

ɡɞɚɧɢɹ 

ȼɫɟɯ 
ɡɞɚɧɢɣ 

Ƚɚɪɞɟɪɨɛɧɚɹ 22 0,7 14 1129-020 15,5 31 2 
Ⱦɭɲɟɜɚɹ 11 0,5 5,5 Ⱦ-6 24,3 24,3 1 
ɍɦɵɜɚɥɶɧɚɹ 11 0,05 0,55 420-04-36 8,1 8,1 1 
Ɂɞɚɧɢɟ ɞɥɹ 
ɤɪɚɬɤɨɜɪɟɦɟɧɧɨɝɨ 
ɨɬɞɵɯɚ, ɢ ɫɭɲɤɢ 
ɨɞɟɠɞɵ ɪɚɛɨɱɢɯ 

8 1,2 9,6 1129-024 15,5 15,5 1 

Ɍɭɚɥɟɬ 11 0,07 1 Ⱦ-09-Ʉ 1,4 1,4 1 
Ⱦɢɫɩɟɬɱɟɪɫɤɚɹ 2 7 14 31614 18 18 1 
ȼɫɟɝɨ 98,3 7 
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5.8. Ɋɚɫɱɟɬ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɷɥɟɤɬɪɨɷɧɟɪɝɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 
 

ɗɥɟɤɬɪɨɷɧɟɪɝɢɹ ɪɚɫɯɨɞɭɟɬɫɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɫɢɥɨɜɵɟ 
ɩɨɬɪɟɛɢɬɟɥɢ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɧɭɠɞɵ, ɜɧɭɬɪɟɧɧɟɟ ɢ ɧɚɪɭɠɧɨɟ ɨɫɜɟɳɟɧɢɟ. 

Ɋɚɫɱɟɬ ɧɚɝɪɭɡɨɤ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɦɨɳɧɨɫɬɢ 
ɷɥɟɤɬɪɨɩɪɢɟɦɧɢɤɨɜ ɢ ɤɨɷɮɮɢɰɢɟɧɬɚɦɢ ɫɩɪɨɫɚ ɫ ɞɢɮɮɟɪɟɧɰɢɚɰɢɟɣ ɩɨ ɮɢɞɚɦ 
ɩɨɬɪɟɛɢɬɟɥɟɣ: 

 ܲˑ ˄˜ˈ = ͳ,ͳ ∙ ሺ∑ ௉𝐶∙௄𝐶௖௢௦𝜑 + ∑ ௉𝑡∙௄𝑡௖௢௦𝜑 + ∑ ைܲ஻ ∙ ை஻ܭ + ∑ ைܲுሻ ∙  ைு    (5.13)ܭ

 
ɝɞɟ 1,1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɜ ɫɟɬɢ; 
 ஼ܲ – ɦɨɳɧɨɫɬɶ ɫɢɥɨɜɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ (ɛɚɲɟɧɧɵɟ ɤɪɚɧɵ, ɫɜɚɪɨɱɧɵɟ 
ɬɪɚɧɫɮɨɪɦɚɬɨɪɵ ɢ ɞɪ.), ɤȼɚ; 
 ௧ܲ – ɦɨɳɧɨɫɬɶ, ɧɟɨɛɯɨɞɢɦɚɹ ɞɥɹ ɧɚɪɭɠɧɨɝɨ ɨɫɜɟɳɟɧɢɹ ɫɬɪɨɢɬɟɥɶɧɨɣ 
ɩɥɨɳɚɞɤɢ, ɤȼɚ; 
஼ܭ  , ,ைுܭ ,ை஻ܭ  ௧ – ɤɨɷɮɮɢɰɢɟɧɬɵ ɫɩɪɨɫɚ, ɡɚɜɢɫɹɳɢɟ ɨɬ ɤɨɥɢɱɟɫɬɜɚܭ
ɨɞɧɨɜɪɟɦɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ; 
 𝜑 – ɤɨɷɮɮɢɰɢɟɧɬ ɦɨɳɧɨɫɬɢ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɤɨɥɢɱɟɫɬɜɚ ɢ ɡɚɝɪɭɡɤɢݏ݋ܿ  
ɫɢɥɨɜɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ.  

ȼɟɞɨɦɨɫɬɶ ɩɨɞɫɱɟɬɚ ɬɪɟɛɭɟɦɵɯ ɦɨɳɧɨɫɬɟɣ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 5.3. 
Ɍɚɛɥɢɰɚ 5.3 – ȼɟɞɨɦɨɫɬɶ ɩɨɞɫɱɟɬɚ ɬɪɟɛɭɟɦɵɯ ɦɨɳɧɨɫɬɟɣ 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɨɬɪɟɛɢɬɟɥɟɣ 

ȿɞ. 
ɢɡɦ. Ʉɨɥ-ɜɨ 

ɍɞɟɥɶɧɚɹ 
ɦɨɳɧɨɫɬɶ 
ɧɚ ɟɞ. ɢɡɦ., 

ɤȼɬ 

Ʉɨɷɮɮɢɰɢɟɧɬ ܭ஼  
Ɍɪɟɛɭɟɦɚɹ 
ɦɨɳɧɨɫɬɶ 

ɋɢɥɨɜɵɟ ɩɨɬɪɟɛɢɬɟɥɢ 
Ȼɟɬɨɧɨɦɟɲɚɥɤɚ ɲɬ. 1 1,5 0,5 0,97 
Ʉɨɦɩɪɟɫɫɨɪ ɩɟɪɟɞɜɢɠɧɨɣ ɲɬ. 2 0,32 0,5 0,21 
ɋɜɚɪɨɱɧɵɟ ɚɩɩɚɪɚɬ ɲɬ. 2 22,1 0,5 14,3 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɧɭɠɞɵ 
ȼɧɭɬɪɟɧɧɟɟ ɨɫɜɟɳɟɧɢɟ:      
ȼɧɭɬɪɟɧɧɢɟ ɪɚɛɨɬɵ ɦ2 2510 0,015 0,8 33,17 
Ȼɵɬɨɜɨɣ ɝɨɪɨɞɨɤ ɦ2 98,3 0,015 0,8 1,29 
ɇɚɪɭɠɧɨɟ ɨɫɜɟɳɟɧɢɟ:      
Ɉɫɧɨɜɧɵɟ ɩɪɨɯɨɞɵ ɢ 
ɩɪɨɟɡɞɵ 

ɤɦ 0,31 0,9 1 0,31 

Ɍɟɪɪɢɬɨɪɢɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɦ2 16476,98 0,0002 1 3,29 
ɂɬɨɝɨ 53,54 
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ɇɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɬɪɚɧɫɮɨɪɦɚɬɨɪɧɚɹ ɩɨɞɫɬɚɧɰɢɹ 
ɋɄɌɉ-560 ɦɨɳɧɨɫɬɶɸ 560 ɤȼɬ ɡɚɤɪɵɬɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫ ɝɚɛɚɪɢɬɧɵɦɢ 
ɪɚɡɦɟɪɚɦɢ 3,4ɯ2,27 ɦ. 

ɋɬɪɨɢɬɟɥɶɧɚɹ ɩɥɨɳɚɞɤɚ ɨɫɜɟɳɚɟɬɫɹ ɩɪɨɠɟɤɬɨɪɚɦɢ.  
ɉɁɋ-200 ɫ ɥɚɦɩɚɦɢ ɬɢɩɚ ȾɊɅ 0,25-0,13 
Ʉɨɥɢɱɟɫɬɜɨ ɩɪɨɠɟɤɬɨɪɨɜ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ 

ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ݊ = ݉ ∙ ௣ܧ ∙ ܵܲˎ                                                                                                      ሺͷ.ͳͶሻ 
 

ɝɞɟ ݉ – ко̴̴̶̛̛̾е̦т, у̸̛т̛̼̺̜̏̌̀ ̭ ̏ето̏у̀ отд̸̌у ̛ ̭то̸̛̦ко̏ ̭ ̏ет̌, Кʿʪ 
п̬о̙екто̬̌ ̛ ко̴̴̶̛̛̾е̦т ̭̏ето̏о̐о поток̌, лк; 
 ܲˎ  – ̥о̺̦о̭т̽ л̥̌п̼ п̛̬̥е̦́е̵̥̼ т̛по̏ п̬о̙екто̬о̏, Вт; ܵ – о̭̏е̺̌е̥̌́ пло̺̌д̽, ̥2; ܧ௣ = ܭ ∙  .ко̴̴̶̛̛̾е̦т ̌̚п̭̌̌ – ܭ ;ு – ̦о̛̬̥̬уе̥̌́ о̭̏е̺е̦̦о̭т̽, лкܧ ;ு – т̬е̍уе̥̌́ о̭̏е̺е̦̦о̭т̽, лкܧ

ʿ̛̛̬̦̥̌е̥ ̸̦̌̚е̛̦́ ݉ = Ͳ,ʹ, ܲˎ = ͷͲͲ ʑ˕; ܵ = ͳ͸Ͷ͹͸,ͻͺ; ܧு = ʹ ˎˍ, 
К=ϭ,ϱ. ʿод̭т̛̥̌̏ ̸̦̌̚е̛̦́ ̏ ̴о̬̥улу (ϱ.ϭϰ) 

 ݊ = Ͳ,͵ ∙ ͵ ∙ ͳ͸Ͷ͹͸,ͻͺͷͲͲ = ʹͻ,͸ͷ 

 

ʿ̛̛̬̦̥̌е̥ 30 п̬о̙екто̬о̏ ʿʯˁ-ϮϬ ̭ л̥̌п̛̥̌ т̛п̌ ʪˀЛ. 

 

5.9. Ɋɚɫɱɟɬ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɜɨɞɟ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ 
 

ȼɨɞɚ ɧɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɪɚɫɯɨɞɭɟɬɫɹ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ, 
ɯɨɡɹɣɫɬɜɟɧɧɨ – ɛɵɬɨɜɵɟ ɢ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɧɭɠɞɵ. 

ɋɭɦɦɚɪɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܳˑ˄˜ = ܳ˒˓ + ܳ˓˃˔˚ˈ˕ + ܳ˒ˑˉ,                                                                    (5.15) 

  
ɝɞɟ ܳ˒˓ – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɰɟɥɢ, ɥ/ɫ; ܳ˓˃˔˚ˈ˕ – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɰɟɥɢ, ɥ/ɫ; ܳ˒ˑˉ – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɰɟɥɢ, ɥ/ɫ. 
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Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɰɟɥɢ ɜɤɥɸɱɚɟɬ ɩɪɢɝɨɬɨɜɥɟɧɢɟ 
ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ ɢɥɢ ɪɚɫɬɜɨɪɚ, ɩɨɥɢɜɤɭ ɭɥɨɠɟɧɧɨɝɨ ɛɟɬɨɧɚ, ɜɵɩɨɥɧɟɧɢɟ 
ɲɬɭɤɚɬɭɪɧɵɯ ɢ ɦɚɥɹɪɧɵɯ ɪɚɛɨɬ, ɨɛɫɥɭɠɢɜɚɧɢɟ ɢ ɦɨɣɤɭ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ 
ɢ ɬ.ɞ. ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 ܳ˒˓ = ːܭ ˒ݍ ∙ ʞ˒ ∙ ݐ͸ͲͲ͵˚ܭ                                                                                         ሺͷ.ͳ͸ሻ 
 

ɝɞɟ  ݍ˒ = ͷͲͲ ˎ – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɩɨɬɪɟɛɢɬɟɥɹ, ɥ; ʞ˒ = ͳͳ – ɱɢɫɥɨ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɩɨɬɪɟɛɢɬɟɥɟɣ ɜ ɧɚɢɛɨɥɟɟ 
ɡɚɝɪɭɠɟɧɧɭɸ ɫɦɟɧɭ, ɱɟɥ.; ܭ˚ = ͳ,ͷ – ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ; ݐ = ͺ ˚ – ɱɢɫɥɨ ɱɚɫɨɜ ɜ ɫɦɟɧɟ, ɱ; ܭː = ͳ,ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɧɚ ɧɟɭɱɬɟɧɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ. 

ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (5.16) ɩɨɥɭɱɢɦ 
 ܳ˒˓ = ͳ,ʹ ∙ ͷͲͲ ∙ ͳͳ ∙ ͳ,ͷ͵͸ͲͲ ∙ ͺ = Ͳ,͵Ͷ ˎ/˔ 

 
ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɜɨɞɟ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɛɵɬɨɜɵɟ ɰɟɥɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 
 ܳ˓˃˔˚ˈ˕ = ܳ˘ˑˊ + ܳˇ˖˛,                                                                                (5.17) 

 
ɝɞɟ ܳ˘ˑˊ – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ, ɥ/ɫ; ܳˇ˖˛ – ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɞɭɲɟɜɵɟ, ɥ/ɫ. 

Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ ɧɭɠɞɵ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
 ܳ˘ˑˊ = ݍ ∙ ܰ ∙ ଵݐ݇ ∙ ͵͸ͲͲ                                                                                                ሺͷ.ͳͺሻ 
 
ɝɞɟ ݍ = ͳͷ ˎ – ɭɞɟɥɶɧɵɣ ɪɚɫɯɨɞ ɜɨɞɵ ɧɚ ɯɨɡɹɣɫɬɜɟɧɧɨ-ɩɢɬɶɟɜɵɟ 
ɩɨɬɪɟɛɧɨɫɬɢ ɨɞɧɨɝɨ ɪɚɛɨɬɚɸɳɟɝɨ, ɥ; ܰ = ͳͳ ˚ˈˎ – ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɬɚɸɳɢɯ ɜ ɧɚɢɛɨɥɟɟ ɡɚɝɪɭɠɟɧɧɭɸ ɫɦɟɧɭ, 
ɱɟɥ.; ݇ = ʹ – ɤɨɷɮɮɢɰɢɟɧɬ ɱɚɫɨɜɨɣ ɧɟɪɚɜɧɨɦɟɪɧɨɫɬɢ ɜɨɞɨɩɨɬɪɟɛɥɟɧɢɹ; ݐଵ = ͺ ˚ – ɱɢɫɥɨ ɱɚɫɨɜ ɜ ɫɦɟɧɟ, ɱ. 

ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (5.18) ɩɨɥɭɱɢɦ 
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ܳ˘ˑˊ = ͳͷ ∙ ͳͳ ∙ ʹͺ ∙ ͵͸ͲͲ = Ͳ,Ͳͳ ˎ/˔ 

 
Ɋɚɫɯɨɞ ɜɨɞɵ ɧɚ ɞɭɲɟɜɵɟ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 

 ܳˇ˖˛ = ݍ ∙ ଶݐܰˇ ∙ ͸Ͳ                                                                                                   ሺͷ.ͳͻሻ 
 
ɝɞɟ ݍ = ͵Ͳ ˎ – ɧɨɪɦɚ ɪɚɫɯɨɞɚ ɜɨɞɵ ɧɚ ɩɪɢɟɦ ɞɭɲɚ ɨɞɧɢɦ ɪɚɛɨɱɢɦ, ɥ; ˇܰ = ͳͳ ˚ˈˎ. – ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɱɢɯ, ɩɨɥɶɡɭɸɳɢɯɫɹ ɞɭɲɟɦ (ɞɨ 80% N), 

ɱɟɥ.; ݐଶ = Ͷͷ ˏˋː. – ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɭɲɟɜɨɣ ɭɫɬɚɧɨɜɤɢ, 
ɦɢɧ. 

ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ (5.19) ɩɨɥɭɱɢɦ 
 ܳˇ˖˛ = ͵Ͳ ∙ ͳͳͶͷ ∙ ͸Ͳ = Ͳ,ͳʹ ˎ/˔  
 

ɉɨɞɫɬɚɜɢɜ ɩɨɥɭɱɟɧɧɵɟ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɚɫɱɟɬɨɜ ɡɧɚɱɟɧɢɹ ܳˇ˖˛  ɢ ܳ˘ˑˊ ɜ 
ɮɨɪɦɭɥɭ (5.14) ɩɨɥɭɱɢɦ 
 ܳ˓˃˔˚ˈ˕ = Ͳ,ͲͲͳ + Ͳ,ͳʹ = Ͳ,ͳʹͳ ɥ/ɫ. 
 

ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɜɨɞɟ ɧɚ ɩɪɨɬɢɜɨɩɨɠɚɪɧɵɟ ɰɟɥɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɪɚɡɦɟɪɨɜ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɢ ɨɞɧɨɜɪɟɦɟɧɧɨɝɨ ɞɟɣɫɬɜɢɹ 
ɞɜɭɯ ɝɢɞɪɚɧɬɨɜ, ɪɚɫɯɨɞ ɜɨɞɵ ɜ ɫɟɤɭɧɞɭ ɩɨɞɛɢɪɚɟɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɡɦɟɪɨɦ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ, ɩɥɨɳɚɞɶ ɤɨɬɨɪɨɣ ɦɟɧɟɟ 10 ɝɚ,  ɩɨ 10 ɥ/ɫ ɪɚɜɟɧ 
 ܳ˒ˑˉ = ʹͲ ɥ/ɫ. 

Ɍɚɤ ɤɚɤ ܳ˒ˑˉ = ʹͲ ˎ/˔ > ܳ˒˓ + ܳ˓˃˔˚ˈ˕ = Ͳ,͸ ˎ/˔, ɬɨ ɩɪɢɧɢɦɚɟɦ ܳˑ˄˜ =ܳ˒ˑˉ = ʹͲ ɥ/ɫ.  
Ɍɪɟɛɭɟɦɵɣ ɞɢɚɦɟɬɪ ɜɪɟɦɟɧɧɨɝɨ ɜɨɞɨɩɪɨɜɨɞɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 
ܦ  = √Ͷܳˑ˄˜ ∙ ͳͲͲͲ͵,ͳͶ ∙ ܸ                                                                                          ሺͷ.ʹͲሻ 
 

ɝɞɟ ܳˑ˄˜ – ɬɨ ɠɟ, ɱɬɨ ɢ ɜ ɮɨɪɦɭɥɟ (5.15), ɥ/ɫ; ܸ – ɫɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɜɨɞɵ ɩɨ ɬɪɭɛɚɦ, ɦ/ɫ. 
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ɉɪɢɧɢɦɚɟɦ ܳˑ˄˜ = ʹͲ ɦ/ɫ, ܸ = ͳ,ͷ ɦ/ɫ.  ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɜ ɮɨɪɦɭɥɭ 
(5.20) ɩɨɥɭɱɢɦ 

ܦ  = √ସ∙ଶ଴∙ଵ଴଴଴ଷ,ଵସ∙ଵ,ହ = ͳ͵Ͳ,͵͵ ɦɦ. 

 
ɉɪɢɧɢɦɚɟɦ ܦ = ͳͷͲ ɦɦ. 
ȼɜɨɞ ɜɵɩɨɥɧɹɟɦ ɢɡ ɦɟɬɚɥɥɨɩɥɚɫɬɢɤɨɜɵɯ ɬɪɭɛ ɩɨ ȽɈɋɌ Ɋ 52134-2003 

«Ɍɪɭɛɵ ɧɚɩɨɪɧɵɟ ɢɡ ɬɟɪɦɨɩɥɚɫɬɨɜ ɢ ɫɨɟɞɢɧɢɬɟɥɶɧɵɟ ɞɟɬɚɥɢ ɤ ɧɢɦ ɞɥɹ ɫɢɫɬɟɦ 
ɜɨɞɨɫɧɚɛɠɟɧɢɹ ɢ ɨɬɨɩɥɟɧɢɹ». 

 
5.10. Ɋɚɫɱɟɬ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɫɠɚɬɨɦ ɜɨɡɞɭɯɟ 

 
ɋɠɚɬɵɣ ɜɨɡɞɭɯ ɢɫɩɨɥɶɡɭɸɬ ɩɪɢ ɪɚɛɨɬɟ ɧɚ ɩɧɟɜɦɚɬɢɱɟɫɤɨɦ 

ɨɛɨɪɭɞɨɜɚɧɢɢ ɢ ɫ ɢɧɫɬɪɭɦɟɧɬɚɦɢ, ɚ ɬɚɤɠɟ ɞɥɹ ɩɧɟɜɦɨɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ 
ɪɚɫɬɜɨɪɨɜ ɢ ɩɵɥɟɜɢɞɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. Ʉɢɫɥɨɪɨɞ ɢ ɚɰɟɬɢɥɟɧ 
ɩɪɢɦɟɧɹɸɬ ɜ ɯɨɞɟ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ.  

ɉɨɬɪɟɛɧɨɫɬɶ ɜ ɫɠɚɬɨɦ ɜɨɡɞɭɯɟ ɨɩɪɟɞɟɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 
 ܳ = ͳ,ͳ ∙ ∑݇ ∙ ݍ ∙ ݊,                                                                                     (5.21) 
 

ɝɞɟ 1,1 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɨɬɟɪɢ ɜɨɡɞɭɯɚ ɜ ɬɪɭɛɨɩɪɨɜɨɞɚɯ; ݇ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɨɞɧɨɜɪɟɦɟɧɧɨɫɬɶ ɪɚɛɨɬɵ ɨɞɧɨɪɨɞɧɵɯ 
ɦɟɯɚɧɢɡɦɨɜ; ݍ – ɪɚɫɯɨɞ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɦɟɯɚɧɢɡɦɚɦ, ɦ3/ɦɢɧ.; ݊ – ɱɢɫɥɨ ɨɞɧɨɪɨɞɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, ɲɬ. 

ɉɪɢɧɢɦɚɟɦ ݇ = ͳ, ݍ = Ͳ,͵ ɦ3/ɦɢɧ., ݊ = ʹ ɲɬ. ɉɨɞɫɬɚɜɢɜ ɡɧɚɱɟɧɢɹ ɜ 
ɮɨɪɦɭɥɭ (5.21) ɩɨɥɭɱɢɦ 

 ܳ = ͳ,ͳ ∙ ͳ ∙ Ͳ,͵ ∙ ʹ = Ͳ,͸͸ ɦ3/ɦɢɧ. 
 
Ɉɛɵɱɧɨ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɫɠɚɬɨɦ ɜɨɡɞɭɯɟ ɭɞɨɜɥɟɬɜɨɪɹɟɬɫɹ ɩɟɪɟɞɜɢɠɧɵɦɢ  

ɤɨɦɩɪɟɫɫɨɪɚɦɢ, ɨɛɨɪɭɞɨɜɚɧɧɵɦɢ ɤɨɦɩɥɟɤɬɨɦ ɝɢɛɤɢɯ ɲɥɚɧɝɨɜ ɞɢɚɦɟɬɪɨɦ 20-
40 ɦɦ ɢ ɢɦɟɸɳɢɦɢ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 3-9 ɦ3/ɦɢɧ, ɚ ɧɚ ɤɪɭɩɧɵɯ ɫɬɪɨɣɤɚɯ – 
ɫɬɚɰɢɨɧɚɪɧɵɦɢ ɤɨɦɩɪɟɫɫɨɪɧɵɦɢ ɭɫɬɚɧɨɜɤɚɦɢ. 

Ʉɢɫɥɨɪɨɞ ɢ ɚɰɟɬɢɥɟɧ ɩɨɫɬɚɜɥɹɸɬ ɜ ɫɬɚɥɶɧɵɯ ɛɚɥɥɨɧɚɯ ɢ ɯɪɚɧɹɬ ɜ 
ɡɚɤɪɵɬɵɯ ɫɤɥɚɞɚɯ, ɡɚɳɢɳɚɹ ɛɚɥɥɨɧɵ ɨɬ ɩɟɪɟɝɪɟɜɚ, ɥɢɛɨ ɩɪɢɦɟɧɹɸɬ 
ɩɟɪɟɞɜɢɠɧɵɟ ɤɢɫɥɨɪɨɞɧɵɟ ɢ ɚɰɟɬɢɥɟɧɨɜɵɟ ɭɫɬɚɧɨɜɤɢ. 
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5.11. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɢ ɛɟɡɨɩɚɫɧɨɫɬɢ 
 
Ɉɪɝɚɧɢɡɚɰɢɹ ɢ ɜɵɩɨɥɧɟɧɢɟ ɪɚɛɨɬ ɞɨɥɠɧɵ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɩɪɢ 

ɫɨɛɥɸɞɟɧɢɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɛ ɨɯɪɚɧɟ ɬɪɭɞɚ. 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɬɪɨɢɬɟɥɶɧɨ-ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɫɬɪɨɝɨ ɫɨɛɥɸɞɚɬɶ 

ɬɪɟɛɨɜɚɧɢɹ ɋɉ 12-136-2002 «Ɋɟɲɟɧɢɹ ɩɨ ɨɯɪɚɧɟ ɬɪɭɞɚ ɢ ɩɪɨɦɵɲɥɟɧɧɨɣ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɜ ɉɈɋ ɢ ɉɉɊ», ɋɇɢɉ 12-03-2001 «Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ 
ɫɬɪɨɢɬɟɥɶɫɬɜɟ». ɑɚɫɬɶ 1. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ», ɋɇɢɉ 12-04-2002 
«Ȼɟɡɨɩɚɫɧɨɫɬɶ ɬɪɭɞɚ ɜ ɫɬɪɨɢɬɟɥɶɫɬɜɟ». ɑɚɫɬɶ 2. ɋɬɪɨɢɬɟɥɶɧɨɟ ɩɪɨɢɡɜɨɞɫɬɜɨ», 
«ɉɪɚɜɢɥ ɭɫɬɪɨɣɫɬɜɚ ɢ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ ɝɪɭɡɨɩɨɞɴɟɦɧɵɯ ɤɪɚɧɨɜ» ɢ 
ɧɚɫɬɨɹɳɟɝɨ ɉɈɋɚ. 

Ɇɟɫɬɚ ɜɪɟɦɟɧɧɨɝɨ ɢɥɢ ɩɨɫɬɨɹɧɧɨɝɨ ɧɚɯɨɠɞɟɧɢɹ ɪɚɛɨɬɧɢɤɨɜ ɞɨɥɠɧɵ 
ɪɚɫɩɨɥɚɝɚɬɶɫɹ ɡɚ ɩɪɟɞɟɥɚɦɢ ɨɩɚɫɧɵɯ ɡɨɧ. 

ɉɪɢ ɭɫɬɚɧɨɜɤɟ, ɦɨɧɬɚɠɟ (ɞɟɦɨɧɬɚɠɟ), ɪɟɦɨɧɬɟ ɢ ɩɟɪɟɦɟɳɟɧɢɢ 
ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɩɪɢɧɹɬɵ ɦɟɪɵ, 
ɩɪɟɞɭɩɪɟɠɞɚɸɳɢɟ ɨɩɪɨɤɢɞɵɜɚɧɢɟ ɩɪɢ ɜɨɡɞɟɣɫɬɜɢɢ ɜɟɬɪɚ, ɫɨɛɫɬɜɟɧɧɨɝɨ ɜɟɫɚ 
ɢ ɞɪɭɝɢɦ ɩɪɢɱɢɧɚɦ. 

ɉɨɞɝɨɬɨɜɢɬɟɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɛɟɫɩɟɱɟɧɢɸ ɛɟɡɨɩɚɫɧɨɫɬɢ 
ɜɵɩɨɥɧɹɸɬ ɞɨ ɧɚɱɚɥɚ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ, ɚ ɢɦɟɧɧɨ: ɩɥɨɳɚɞɤɭ ɨɝɪɚɠɞɚɸɬ 
ɡɚɛɨɪɨɦ, ɡɚɫɵɩɚɸɬ ɭɝɥɭɛɥɟɧɢɹ ɢ ɜɵɛɨɢɧɵ, ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɨɬɜɨɞ 
ɩɨɜɟɪɯɧɨɫɬɧɵɯ ɜɨɞ, ɭɫɬɪɨɣɫɬɜɨ ɩɨɞɴɟɡɞɧɵɯ ɩɭɬɟɣ ɢ ɜɧɭɬɪɢɩɥɨɳɚɞɨɱɧɵɯ 
ɞɨɪɨɝ ɢ ɩɪɨɟɡɞɨɜ. ȼɪɟɦɟɧɧɵɟ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ ɪɚɡɦɟɳɚɸɬ ɫ ɬɚɤɢɦ 
ɪɚɫɱёɬɨɦ, ɱɬɨɛɵ ɩɪɨɟɡɞ ɚɜɬɨɦɨɛɢɥɟɣ ɛɵɥ ɜɨɡɦɨɠɟɧ ɜ ɥɸɛɨɟ ɜɪɟɦɹ ɝɨɞɚ ɢ ɜ 
ɥɸɛɭɸ ɩɨɝɨɞɭ. ɒɢɪɢɧɭ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ ɢ ɩɪɨɟɡɞɨɜ ɩɪɢ ɞɜɢɠɟɧɢɢ 
ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɨɞɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ ɩɪɢɧɢɦɚɸɬ 3,5 ɦ, ɩɪɢ ɞɜɢɠɟɧɢɢ ɜ ɞɜɭɯ 
ɧɚɩɪɚɜɥɟɧɢɹɯ – 6 ɦ. Ɋɚɞɢɭɫ ɡɚɤɪɭɝɥɟɧɢɹ ɜɪɟɦɟɧɧɵɯ ɞɨɪɨɝ ɩɪɢɧɢɦɚɸɬ ɧɟ ɦɟɧɟɟ 
12 ɦ. 

ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ, ɩɪɢɫɩɨɫɨɛɥɟɧɢɹ ɢ ɢɧɫɬɪɭɦɟɧɬ, 
ɩɪɢɦɟɧɹɟɦɵɟ ɞɥɹ ɨɪɝɚɧɢɡɚɰɢɢ ɪɚɛɨɱɟɝɨ ɦɟɫɬɚ, ɨɬɜɟɱɚɸɬ ɬɪɟɛɨɜɚɧɢɹɦ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɬɪɭɞɚ. 

Ⱦɥɹ ɩɪɚɜɢɥɶɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɞɜɢɠɟɧɢɹ ɬɪɚɧɫɩɨɪɬɚ ɧɚ ɬɟɪɪɢɬɨɪɢɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɜɵɜɟɲɢɜɚɸɬ ɫɯɟɦɭ ɞɜɢɠɟɧɢɹ ɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɭɤɚɡɚɬɟɥɢ 
ɩɪɨɟɡɞɨɜ ɢ ɞɨɪɨɠɧɵɟ ɡɧɚɤɢ ɫ ɨɛɨɡɧɚɱɟɧɢɟɦ ɞɨɩɭɫɬɢɦɨɣ ɫɤɨɪɨɫɬɢ, ɦɟɫɬ 
ɫɬɨɹɧɨɤ, ɪɚɡɜɨɪɨɬɨɜ ɢ ɪɚɡɝɪɭɡɤɢ ɦɚɬɟɪɢɚɥɨɜ. ȼɫɟ ɞɨɪɨɠɧɵɟ ɭɤɚɡɚɬɟɥɢ ɢ ɡɧɚɤɢ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɧɚ ɜɫɟɯ ɭɱɚɫɬɤɚɯ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɬɚɤ, 
ɱɬɨɛɵ ɢɯ ɯɨɪɨɲɨ ɛɵɥɨ ɜɢɞɧɨ ɜ ɞɧɟɜɧɨɟ ɢ ɧɨɱɧɨɟ ɜɪɟɦɹ. 

ɉɪɨɟɡɞɵ, ɩɪɨɯɨɞɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɬɟɪɪɢɬɨɪɢɸ, ɚ ɬɚɤɠɟ ɩɪɨɯɨɞɵ 
ɤ ɪɚɛɨɱɢɦ ɦɟɫɬɚɦ ɢ ɧɚ ɪɚɛɨɱɢɯ ɦɟɫɬɚɯ ɫɨɞɟɪɠɚɬɫɹ ɜ ɱɢɫɬɨɬɟ ɢ ɩɨɪɹɞɤɟ ɢ 
ɨɱɢɳɚɸɬɫɹ ɨɬ ɦɭɫɨɪɚ. 
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Ⱦɨ ɧɚɱɚɥɚ ɨɫɧɨɜɧɵɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ ɭɱɚɫɬɨɤ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɪɟɤɨɦɟɧɞɭɟɬɫɹ ɨɛɟɫɩɟɱɢɜɚɬɶ ɩɨɫɬɨɹɧɧɵɦ ɜɨɞɨɩɪɨɜɨɞɨɦ ɢ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɧɚ 
ɫɟɬɢ ɩɨɠɚɪɧɵɟ ɝɢɞɪɚɧɬɵ. ɉɨɠɚɪɧɵɟ ɝɢɞɪɚɧɬɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɜ ɡɚɤɪɵɬɵɯ 
ɤɨɥɨɞɰɚɯ, ɪɚɫɩɨɥɚɝɚɟɦɵɯ ɜɞɨɥɶ ɞɨɪɨɝ ɢ ɧɟ ɛɨɥɟɟ 5 ɦ ɨɬ ɫɬɟɧ ɡɞɚɧɢɣ. Ɇɟɫɬɚ 
ɭɫɬɚɧɨɜɤɢ ɝɢɞɪɚɧɬɨɜ ɨɛɨɡɧɚɱɚɸɬ ɫɩɟɰɢɚɥɶɧɵɦɢ ɭɤɚɡɚɬɟɥɹɦɢ.  

ȼɫɟ ɪɚɛɨɱɢɟ ɦɟɫɬɚ ɜ ɜɟɱɟɪɧɟɟ ɢ ɧɨɱɧɨɟ ɜɪɟɦɹ ɞɨɥɠɧɵ ɛɵɬɶ ɨɫɜɟɳɟɧɵ ɩɨ 
ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɧɨɪɦɚɦ. ɇɚ ɫɬɪɨɢɬɟɥɶɧɵɯ ɩɥɨɳɚɞɤɚɯ, ɝɞɟ ɩɪɨɢɡɜɨɞɹɬɫɹ 
ɪɚɛɨɬɵ ɫ ɩɪɢɦɟɧɟɧɢɟɦ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɦɟɯɚɧɢɡɦɨɜ, ɜ ɡɨɧɟ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɪɚɛɨɬ, ɨɩɚɫɧɵɯ ɦɟɫɬɚɯ ɫɥɟɞɭɟɬ ɜɵɜɟɲɢɜɚɬɶ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɵɟ ɡɧɚɤɢ, 
ɧɚɞɩɢɫɢ, ɩɥɚɤɚɬɵ.  

ȼɧɨɜɶ ɩɨɫɬɭɩɢɜɲɢɟ ɪɚɛɨɱɢɟ ɦɨɝɭɬ ɛɵɬɶ ɞɨɩɭɳɟɧɵ ɤ ɪɚɛɨɬɟ ɬɨɥɶɤɨ 
ɩɨɫɥɟ ɩɪɨɯɨɠɞɟɧɢɹ ɢɦɢ ɜɜɨɞɧɨɝɨ (ɨɛɳɟɝɨ) ɢɧɫɬɪɭɤɬɚɠɚ ɩɨ ɬɟɯɧɢɤɟ 
ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɢɢ, ɚ ɬɚɤɠɟ ɢɧɫɬɪɭɤɬɚɠɚ ɩɨ 
ɬɟɯɧɢɤɟ ɛɟɡɨɩɚɫɧɨɫɬɢ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɪɚɛɨɱɟɦ ɦɟɫɬɟ. ɗɬɨɬ ɢɧɫɬɪɭɤɬɚɠ 
ɨɛɹɡɚɬɟɥɟɧ ɩɪɢ ɤɚɠɞɨɦ ɩɟɪɟɯɨɞɟ ɧɚ ɞɪɭɝɭɸ ɪɚɛɨɬɭ, ɩɪɢ ɢɡɦɟɧɟɧɢɢ ɭɫɥɨɜɢɣ 
ɬɪɭɞɚ ɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɤɜɚɪɬɚɥ. ɉɪɨɜɟɞɟɧɢɟ 
ɢɧɫɬɪɭɤɬɚɠɚ ɪɟɝɢɫɬɪɢɪɭɟɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɨɦ ɠɭɪɧɚɥɟ. 

Ʉ ɭɩɪɚɜɥɟɧɢɸ ɦɚɲɢɧɚɦɢ ɢ ɦɟɯɚɧɢɡɦɚɦɢ ɞɨɩɭɫɤɚɸɬɫɹ ɬɨɥɶɤɨ ɥɢɰɚ, 
ɩɪɨɲɟɞɲɢɟ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɟ ɨɛɭɱɟɧɢɟ ɢ ɢɦɟɸɳɢɟ ɭɞɨɫɬɨɜɟɪɟɧɢɟ ɧɚ ɩɪɚɜɨ 
ɭɩɪɚɜɥɟɧɢɹ ɢɦɢ. 

Ⱦɨ ɧɚɱɚɥɚ ɪɚɛɨɬ ɦɚɲɢɧɢɫɬɵ ɩɪɨɜɟɪɹɸɬ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ ɦɚɲɢɧ 
(ɢɫɩɪɚɜɧɨɫɬɶ ɪɭɥɟɜɨɝɨ ɭɩɪɚɜɥɟɧɢɹ, ɬɨɪɦɨɡɧɵɯ ɭɫɬɪɨɣɫɬɜ, ɡɜɭɤɨɜɨɝɨ ɫɢɝɧɚɥɚ, 
ɨɫɜɟɳɟɧɢɹ ɢ ɬ.ɞ.). 

ȼɯɨɞɵ ɜ ɫɬɪɨɹɳɟɟɫɹ ɡɞɚɧɢɟ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ ɡɚɳɢɬɧɵɦ 
ɤɨɡɵɪɶɤɨɦ.  

ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɪɚɛɨɬ ɞɨɥɠɧɵ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ 
ɭɤɚɡɚɬɟɥɢ ɩɪɨɯɨɞɨɜ ɢ ɩɪɨɟɡɞɨɜ. 

Ɋɚɛɨɬɚɸɳɢɦ ɧɟɨɛɯɨɞɢɦɨ ɨɛɟɫɩɟɱɢɬɶ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ 
ɢ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɫ ɰɟɥɶɸ ɭɫɬɪɚɧɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɬɪɚɜɦɚɬɢɡɦɚ ɢ ɩɪɨɮɟɫɫɢɨɧɚɥɶɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɜɵɩɨɥɧɹɟɦɵɯ ɪɚɛɨɬ ɪɚɛɨɱɢɟ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ ɫɩɟɰɨɞɟɠɞɨɣ, 
ɫɩɟɰɨɛɭɜɶɸ ɢ ɡɚɳɢɬɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ. 

ȼ ɦɟɫɬɚɯ ɪɚɡɦɟɳɟɧɢɹ ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɯ ɩɨɦɟɳɟɧɢɣ ɩɪɟɞɭɫɦɨɬɪɟɬɶ 
ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɩɨɠɚɪɧɭɸ ɛɟɡɨɩɚɫɧɨɫɬɶ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɬɪɟɛɨɜɚɧɢɣ ɉɉȻ 01-03. ȼɫɟ ɢɧɜɟɧɬɚɪɧɵɟ ɩɟɪɟɞɜɢɠɧɵɟ 
ɫɚɧɢɬɚɪɧɨ-ɛɵɬɨɜɵɟ, ɚ ɬɚɤɠɟ ɫɤɥɚɞɫɤɢɟ ɩɨɦɟɳɟɧɢɹ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɵ 
ɩɟɪɜɢɱɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɩɨɠɚɪɨɬɭɲɟɧɢɹ (ɩɨɪɨɲɤɨɜɵɟ ɨɝɧɟɬɭɲɢɬɟɥɢ 
ɜɦɟɫɬɢɦɨɫɬɶɸ 5 ɥ ɩɨ ɞɜɚ ɧɚ ɤɚɠɞɨɟ ɩɨɦɟɳɟɧɢɟ ɩɥɨɳɚɞɶɸ ɞɨ 200 ɦ2, 
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ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɟ ɧɚ ɜɢɞɧɵɯ ɦɟɫɬɚɯ, ɜɛɥɢɡɢ ɜɵɯɨɞɨɜ, ɧɚ ɜɵɫɨɬɟ ɧɟ ɛɨɥɟɟ 1.50 
ɦɟɬɪɚ ɨɬ ɩɨɥɚ), ɚ ɬɚɤɠɟ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɠɚɪɧɨɣ ɫɢɝɧɚɥɢɡɚɰɢɟɣ. 

Ⱦɨɩɭɫɤ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɭɸ ɬɟɪɪɢɬɨɪɢɸ ɩɨɫɬɨɪɨɧɧɢɯ ɥɢɰ, ɚ ɬɚɤɠɟ 
ɪɚɛɨɬɧɢɤɨɜ ɜ ɧɟɬɪɟɡɜɨɦ ɫɨɫɬɨɹɧɢɢ ɢɥɢ ɧɟ ɡɚɧɹɬɵɯ ɧɚ ɪɚɛɨɬɚɯ ɧɚ ɞɚɧɧɨɣ 
ɬɟɪɪɢɬɨɪɢɢ ɡɚɩɪɟɳɚɟɬɫɹ. 

ɇɚɯɨɞɹɫɶ ɧɚ ɬɟɪɪɢɬɨɪɢɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɢɥɢ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ ɩɥɨɳɚɞɤɢ, 
ɜ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɢ ɛɵɬɨɜɵɯ ɩɨɦɟɳɟɧɢɹɯ, ɧɚ ɭɱɚɫɬɤɚɯ ɪɚɛɨɬ ɢ ɪɚɛɨɱɢɯ 
ɦɟɫɬɚɯ, ɪɚɛɨɬɧɢɤɢ, ɚ ɬɚɤɠɟ ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɞɪɭɝɢɯ ɨɪɝɚɧɢɡɚɰɢɣ ɨɛɹɡɚɧɵ 
ɜɵɩɨɥɧɹɬɶ ɩɪɚɜɢɥɚ ɜɧɭɬɪɟɧɧɟɝɨ ɬɪɭɞɨɜɨɝɨ ɪɚɫɩɨɪɹɞɤɚ, ɩɪɢɧɹɬɵɟ ɜ ɞɚɧɧɨɣ 
ɨɪɝɚɧɢɡɚɰɢɢ. 

 
5.12. Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɪɚɰɢɨɧɚɥɶɧɨɦɭ 

ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ 
 
ɉɪɢ ɪɚɡɪɚɛɨɬɤɟ ɩɪɨɟɤɬɚ ɩɪɟɞɭɫɦɚɬɪɢɜɚɸɬ ɨɪɝɚɧɢɡɚɰɢɨɧɧɵɟ ɢ 

ɬɟɯɧɢɱɟɫɤɢɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɫɨɛɥɸɞɟɧɢɟ ɬɪɟɛɨɜɚɧɢɣ 
ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

Ɋɚɫɬɢɬɟɥɶɧɵɣ ɝɪɭɧɬ, ɩɨɞɥɟɠɚɳɢɣ ɫɧɹɬɢɸ ɫ ɡɚɫɬɪɚɢɜɚɟɦɵɯ ɩɥɨɳɚɞɟɣ, 
ɫɪɟɡɚɟɬɫɹ ɢ ɩɟɪɟɦɟɳɚɟɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɨ ɜɵɞɟɥɟɧɧɵɟ ɦɟɫɬɚ ɞɥɹ ɯɪɚɧɟɧɢɹ. 

Ɂɟɥɟɧɵɟ ɧɚɫɚɠɞɟɧɢɹ, ɧɟ ɩɨɞɥɟɠɚɳɢɟ ɜɵɪɭɛɤɟ ɢɥɢ ɩɟɪɟɫɚɞɤɟ, 
ɨɝɪɚɠɞɚɸɬɫɹ.  ȼɵɪɭɛɤɚ ɢ ɩɟɪɟɫɚɞɤɚ ɞɟɪɟɜɶɟɜ ɢ ɤɭɫɬɚɪɧɢɤɨɜ ɜɵɩɨɥɧɹɟɬɫɹ 
ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɦɢ ɨɪɝɚɧɢɡɚɰɢɹɦɢ. Ɋɚɫɱɢɫɬɤɚ ɬɟɪɪɢɬɨɪɢɢ ɨɬ ɞɟɪɟɜɶɟɜ 
ɜɵɩɨɥɧɹɟɬɫɹ ɫ ɪɚɡɞɟɥɤɨɣ ɞɟɪɟɜɶɟɜ ɧɚ ɦɟɫɬɟ ɢ ɩɨɫɥɟɞɭɸɳɟɣ ɜɵɜɨɡɤɨɣ ɛɪɟɜɟɧ 
ɢ ɜɟɬɨɤ. ɋɠɢɝɚɧɢɟ ɥɟɫɨɦɚɬɟɪɢɚɥɨɜ ɡɚɩɪɟɳɚɟɬɫɹ. 

ȼ ɰɟɥɹɯ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɜɵɧɨɫɚ ɝɪɭɧɬɚ ɢ ɝɪɹɡɢ, ɜ ɬ.ɱ. ɛɟɬɨɧɧɨɣ ɫɦɟɫɢ 
ɢɥɢ ɪɚɫɬɜɨɪɚ, ɤɨɥɟɫɚɦɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɧɚ ɝɨɪɨɞɫɤɭɸ ɬɟɪɪɢɬɨɪɢɸ ɜɵɟɡɞ ɫɨ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɨɛɨɪɭɞɭɟɬɫɹ ɩɭɧɤɬɨɦ ɦɨɣɤɢ ɤɨɥɟɫ. 

ɇɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɨɛɨɪɭɞɭɸɬɫɹ ɦɟɫɬɚ ɞɥɹ ɫɤɥɚɞɢɪɨɜɚɧɢɹ 
ɦɚɬɟɪɢɚɥɨɜ, ɚ ɬɚɤɠɟ ɦɟɫɬɚ ɞɥɹ ɭɫɬɚɧɨɜɤɢ ɫɬɪɨɢɬɟɥɶɧɨɣ ɬɟɯɧɢɤɢ. 
ɋɤɥɚɞɢɪɨɜɚɬɶ ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɚɬɟɪɢɚɥɵ ɢ ɭɫɬɪɚɢɜɚɬɶ ɫɬɨɹɧɤɢ ɦɚɲɢɧ ɢ 
ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɛɥɢɠɟ 2,5 ɦ ɨɬ ɞɟɪɟɜɚ ɢ 1,5 ɦ ɨɬ ɤɭɫɬɚɪɧɢɤɚ ɧɟ 
ɪɚɡɪɟɲɚɟɬɫɹ. ɋɤɥɚɞɢɪɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɨɜ ɢ ɤɨɧɫɬɪɭɤɰɢɣ ɡɚ ɩɪɟɞɟɥɚɦɢ 
ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɢ ɜ ɦɟɫɬɚɯ, ɧɟ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɞɥɹ ɷɬɢɯ ɰɟɥɟɣ ɧɟ 
ɞɨɩɭɫɤɚɟɬɫɹ. ɏɪɚɧɟɧɢɟ ɩɵɥɹɳɢɯ ɦɚɬɟɪɢɚɥɨɜ (ɰɟɦɟɧɬɚ, ɢɡɜɟɫɬɢ ɢ ɬ.ɩ.) ɞɨɥɠɧɨ 
ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɡɚɤɪɵɬɵɯ ɟɦɤɨɫɬɹɯ. ɂɯ ɞɨɫɬɚɜɤɚ ɧɚ ɫɬɪɨɢɬɟɥɶɧɭɸ 
ɩɥɨɳɚɞɤɭ ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɜ ɝɟɪɦɟɬɢɱɧɨɣ ɬɚɪɟ. 

ȼɪɟɦɟɧɧɵɟ ɚɜɬɨɦɨɛɢɥɶɧɵɟ ɞɨɪɨɝɢ ɢ ɞɪɭɝɢɟ ɩɨɞɴɟɡɞɧɵɟ ɩɭɬɢ 
ɭɫɬɪɚɢɜɚɸɬɫɹ ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ɩɨ ɩɪɟɞɨɬɜɪɚɳɟɧɢɸ ɩɨɜɪɟɠɞɟɧɢɣ 
ɞɪɟɜɟɫɧɨ-ɤɭɫɬɚɪɧɢɤɨɜɨɣ ɪɚɫɬɢɬɟɥɶɧɨɫɬɢ ɢ ɪɚɫɬɢɬɟɥɶɧɨɝɨ ɩɨɤɪɨɜɚ. 
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ɇɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɟ ɡɚɩɪɟɳɚɟɬɫɹ ɫɠɢɝɚɧɢɟ ɦɭɫɨɪɚ, 
ɩɪɢɝɨɬɨɜɥɟɧɢɟ ɝɨɪɹɱɢɯ ɛɢɬɭɦɧɵɯ ɢ ɢɧɵɯ ɦɚɫɬɢɤ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɨɬɤɪɵɬɨɝɨ ɨɝɧɹ. 

ɇɟ ɞɨɩɭɫɤɚɟɬɫɹ ɩɨɩɚɞɚɧɢɟ ɜ ɝɪɭɧɬ ɜɹɠɭɳɢɯ ɜɟɳɟɫɬɜ, ɫɨɥɟɜɵɯ ɢ ɢɧɵɯ 
ɚɝɪɟɫɫɢɜɧɵɯ ɪɚɫɬɜɨɪɨɜ, ɝɨɪɸɱɟ-ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 

ɍɛɨɪɤɚ ɫɬɪɨɢɬɟɥɶɧɨɣ ɩɥɨɳɚɞɤɢ ɢ ɜɵɜɨɡ ɦɭɫɨɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ "ɉɪɚɜɢɥɚɦɢ ɫɚɧɢɬɚɪɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɬɟɪɪɢɬɨɪɢɣ". 

Ʉɨɧɬɟɣɧɟɪɵ ɞɥɹ ɫɛɨɪɚ ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ ɞɨɥɠɧɵ ɛɵɬɶ ɨɛɨɪɭɞɨɜɚɧɵ 
ɩɥɨɬɧɨ ɡɚɤɪɵɜɚɸɳɟɣɫɹ ɤɪɵɲɤɨɣ. Ʉɨɧɬɟɣɧɟɪɵ, ɛɭɧɤɟɪɚ-ɧɚɤɨɩɢɬɟɥɢ ɞɥɹ ɫɛɨɪɚ 
ɛɵɬɨɜɨɝɨ ɦɭɫɨɪɚ ɢ ɩɥɨɳɚɞɤɢ ɩɨɞ ɧɢɦɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ 
Ƚɨɫɫɚɧɷɩɢɞɧɚɞɡɨɪɚ ɞɨɥɠɧɵ ɧɟ ɪɟɠɟ 1 ɪɚɡɚ ɜ 10 ɞɧɟɣ ɩɪɨɦɵɜɚɬɶɫɹ ɢ 
ɨɛɪɚɛɚɬɵɜɚɬɶɫɹ ɞɟɡɢɧɮɢɰɢɪɭɸɳɢɦɢ ɫɨɫɬɚɜɚɦɢ. 
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6. ɗɤɨɧɨɦɢɤɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
 

6.1. ɋɨɫɬɚɜɥɟɧɢɟ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ 
 

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥ ɫɨɫɬɚɜɥɟɧ 
ɥɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱёɬ ɧɚ ɦɨɧɬɚɠ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ ɡɞɚɧɢɹ.  

ɉɪɢ ɫɨɫɬɚɜɥɟɧɢɢ ɞɨɤɭɦɟɧɬɚɰɢɢ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɛɚɡɢɫɧɨ−ɢɧɞɟɤɫɧɵɣ 
ɦɟɬɨɞ, ɫɭɳɧɨɫɬɶ ɤɨɬɨɪɨɝɨ ɡɚɤɥɸɱɚɟɬɫɹ ɨɩɪɟɞɟɥɟɧɢɢ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɧɚ 
ɨɫɧɨɜɟ ɟɞɢɧɢɱɧɵɯ ɪɚɫɰɟɧɨɤ, ɩɪɢɜɹɡɚɧɧɵɯ ɤ ɦɟɫɬɧɵɦ ɭɫɥɨɜɢɹɦ ɫɬɪɨɢɬɟɥɶɫɬɜɚ. 

Ⱦɥɹ ɫɨɫɬɚɜɥɟɧɢɹ ɫɦɟɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɩɪɢɦɟɧɟɧɵ ɮɟɞɟɪɚɥɶɧɵɟ 
ɟɞɢɧɢɱɧɵɟ ɪɚɫɰɟɧɤɢ ɧɚ ɫɬɪɨɢɬɟɥɶɧɵɟ ɢ ɦɨɧɬɚɠɧɵɟ ɪɚɛɨɬɵ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
ɨɛɴɟɤɬɨɜ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ, ɫɨɫɬɚɜɥɟɧɧɵɟ ɜ ɧɨɪɦɚɯ ɢ ɰɟɧɚɯ 2021 
ɝɨɞɚ. ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɩɟɪɟɫɱɢɬɚɧɚ ɜ ɬɟɤɭɳɢɟ ɰɟɧɵ ɩɨ ɫɨɫɬɨɹɧɢɸ ɧɚ 1ɤɜ. 
2021 ɝɨɞɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɧɞɟɤɫɚ ɢɡɦɟɧɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɪɚɜɧɨɝɨ 
8,34, ɫɨɝɥɚɫɧɨ ɩɢɫɶɦɭ Ɇɢɧɫɬɪɨɹ ɨɬ 11.03.2021 №9351-ɂɎ/09. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɛɨɬ: 

 ɪɚɡɦɟɪɵ ɧɚɤɥɚɞɧɵɯ ɪɚɫɯɨɞɨɜ ɩɪɢɧɹɬɵ ɩɨ ɜɢɞɚɦ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɪɚɛɨɬ ɨɬ ɎɈɌ 90% ɩɨ ɆȾɋ 81-33.2004; 

 ɪɚɡɦɟɪɵ ɫɦɟɬɧɨɣ ɩɪɢɛɵɥɢ ɩɪɢɧɹɬɵ ɩɨ ɜɢɞɚɦ ɫɬɪɨɢɬɟɥɶɧɵɯ ɪɚɛɨɬ 
ɨɬ ɎɈɌ 85% (ɞɥɹ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ). 

ȼ ɥɨɤɚɥɶɧɨɦ ɫɦɟɬɧɨɦ ɪɚɫɱɟɬɟ ɭɱɬɟɧɵ ɫɥɟɞɭɸɳɢɟ ɥɢɦɢɬɢɪɨɜɚɧɧɵɟ 
ɡɚɬɪɚɬɵ: 

 ɧɨɪɦɚɬɢɜɵ ɡɚɬɪɚɬ ɧɚ ɫɬɪɨɢɬɟɥɶɫɬɜɨ ɬɢɬɭɥɶɧɵɯ ɜɪɟɦɟɧɧɵɯ ɡɞɚɧɢɣ 
ɢ ɫɨɨɪɭɠɟɧɢɣ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɫɦɟɬɧɨɣ ɫɬɨɢɦɨɫɬɢ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɨɛɴɟɤɬɨɜ ɫɨɰɢɚɥɶɧɨ-ɤɭɥɶɬɭɪɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ (ɲɤɨɥɵ, ɥɟɫɬɤɢɟ 
ɫɚɞɵ, ɹɫɥɢ, ɦɚɝɚɡɢɧɵ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɵɟ ɡɞɚɧɢɹ, ɤɢɧɨɬɟɚɬɪɵ, ɬɟɚɬɪɵ, 
ɤɚɪɬɢɧɧɵɟ ɝɚɥɟɪɟɢ ɢ ɞɪɭɝɢɟ) ɫɨɫɬɚɜɥɹɸɬ 1,8% ɫɨɝɥɚɫɧɨ ɉɪɢɤɚɡɭ ɨɬ 19.06.2020 
№332/ɩɪ. ɩɪɢɥ. 1 ɩ.50; 

 ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɡɚɬɪɚɬɵ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɫɬɪɨɢɬɟɥɶɧɨ-
ɦɨɧɬɚɠɧɵɯ ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɞɥɹ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɡɞɚɧɢɣ ɨɛɳɟɫɬɜɟɧɧɨɝɨ 
ɧɚɡɧɚɱɟɧɢɹ (ɲɤɨɥɵ, ɭɱɟɛɧɵɟ ɡɚɜɟɞɟɧɢɹ, ɞɟɬɫɤɢɟ ɫɚɞɵ, ɹɫɥɢ, ɛɨɥɶɧɢɰɵ, 
ɫɚɧɚɬɨɪɢɢ, ɞɨɦɚ ɨɬɞɵɯɚ ɢ ɞɪ.) ɢ ɨɛɴɟɤɬɨɜ ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɯɨɡɹɣɫɬɜɚ – 3% 
ɫɨɝɥɚɫɧɨ Ƚɋɇ 81-05-02-2007 ɩ. 11.4; 

 ɪɟɡɟɪɜ ɫɪɟɞɫɬɜ ɧɚ ɧɟɩɪɟɞɜɢɞɟɧɧɵɟ ɪɚɛɨɬɵ ɢ ɡɚɬɪɚɬɵ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɡɚɤɚɡɱɢɤɨɦ ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɪɚɫɩɨɪɹɞɢɬɟɥɟɦ ɫɪɟɞɫɬɜ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 
ɛɸɞɠɟɬɚ (ɡɚ ɢɫɤɥɸɱɟɧɢɟɦ ɫɥɭɱɚɟɜ, ɤɨɝɞɚ ɡɚɤɚɡɱɢɤɨɦ ɹɜɥɹɟɬɫɹ ɝɥɚɜɧɵɣ 
ɪɚɫɩɨɪɹɞɢɬɟɥɶ ɛɸɞɠɟɬɧɵɯ ɫɪɟɞɫɬɜ) ɜ ɪɚɡɦɟɪɚɯ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɯ 2% ɞɥɹ 
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ɨɛɴɟɤɬɨɜ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɧɟɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 
ɫɨɝɥɚɫɧɨ ɉɪɢɤɚɡɭ ɨɬ 04.08.2020 №421ɩɪ. ɩ.179. 

Ʌɨɤɚɥɶɧɵɣ ɫɦɟɬɧɵɣ ɪɚɫɱɟɬ ɩɪɢɜɟɞɟɧ ɜ ɩɪɢɥɨɠɟɧɢɢ Ⱥ. 
ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɦɨɧɬɚɠ ɦɟɬɚɥɥɨɤɚɪɤɚɫɚ ɩɨ 

ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ ɩɪɢɜɟɞɟɧɚ ɜ ɬɚɛɥɢɰɟ 6.1. 
Ɍɚɛɥɢɰɚ 6.1 – ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɦɨɧɬɚɠ 
ɦɟɬɚɥɥɨɤɚɪɤɚɫɚ ɩɨ ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ 

ɗɥɟɦɟɧɬ 
ɋɭɦɦɚ, ɪɭɛ. 

ɍɞɟɥɶɧɵɣ ɜɟɫ, % Ȼɚɡɢɫɧɵɣ 
ɭɪɨɜɟɧɶ 

Ɍɟɤɭɳɢɣ 
ɭɪɨɜɟɧɶ 

ɉɪɹɦɵɟ ɡɚɬɪɚɬɵ, 
ɜɫɟɝɨ 

330238,06 2754185,38 68,44 

ɜ ɬɨɦ ɱɢɫɥɟ    
ɦɚɬɟɪɢɚɥɵ 237120,99 1977589,08 49,15 

ɷɤɫɩɥɭɚɬɚɰɢɹ ɦɚɲɢɧ 73479,01 612814,97 15,23 
ɨɩɥɚɬɚ ɬɪɭɞɚ 

ɪɚɛɨɱɢɯ 
19638,05 163781,33 4,07 

ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ 23285,76 194203,24 4,83 
ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ 22417,42 186961,28 4,65 
Ʌɢɦɢɬɢɪɨɜɚɧɧɵɟ 

ɡɚɬɪɚɬɵ, ɜɫɟɝɨ 
26131,98 217940,68 5,42 

ɇȾɋ 80414,64 670658,12 16,67 
ɂɌɈȽɈ 782487,85 4023948,69 100 

 
Ɋɢɫɭɧɨɤ 6.1 – ɋɬɪɭɤɬɭɪɚ ɥɨɤɚɥɶɧɨɝɨ ɫɦɟɬɧɨɝɨ ɪɚɫɱɟɬɚ ɧɚ ɦɨɧɬɚɠ 

ɦɟɬɚɥɥɨɤɚɪɤɚɫɚ ɩɨ ɫɨɫɬɚɜɧɵɦ ɷɥɟɦɟɧɬɚɦ, % 

ʺ̌те̛̬̌л̼
49,15%

Эк̭плуот̶̛̌́ 
̛̥̹̦̌
15,23%

Опл̌т̌ т̬уд̌ 
̬̌̍о̸̵̛

4,07%

ʻ̌кл̌д̦̼е 
̵̬̭̌од̼

4,83%

ˁ̥ет̦̌́ п̛̬̼̍л̽
4,65%

Л̛̛̥т̛̬о̦̦̼̏̌е 
̌̚т̬̌т̼
5,42%

ʻʪˁ
16,67%
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ɇɚɢɛɨɥɶɲɢɣ ɭɞɟɥɶɧɵɣ ɜɟɫ ɢɦɟɟɬ ɪɚɡɞɟɥ ɡɚɬɪɚɬ ɧɚ ɦɚɬɟɪɢɚɥɵ – 49,15%, 

ɚ ɧɚɢɦɟɧɶɲɢɣ – ɨɩɥɚɬɚ ɬɪɭɞɚ ɪɚɛɨɱɢɯ, ɤɨɬɨɪɚɹ ɫɨɫɬɚɜɥɹɟɬ 4,07% 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. 

 

6.2. Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 
 
Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɹɜɥɹɸɬɫɹ ɨɛɨɫɧɨɜɚɧɢɟɦ 

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

ɋɬɪɨɢɬɟɥɶɧɵɣ ɪɚɡɦɟɪ ɜ ɩɥɚɧɟ ɢ ɜɵɫɨɬɚ ɩɨɦɟɳɟɧɢɹ ɥɟɞɨɜɨɣ ɚɪɟɧɵ, 
ɭɫɬɚɧɨɜɥɟɧɵ ɩɨ ɡɚɞɚɧɢɸ ɧɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɟ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɢɞɚ 
ɫɩɨɪɬɢɜɧɵɯ ɡɞɚɧɢɣ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɬɪɟɛɨɜɚɧɢɹɦɢ ɋɉ 31-112-2004 
«Ɏɢɡɤɭɥɶɬɭɪɧɨ-ɫɩɨɪɬɢɜɧɵɟ ɡɚɥɵ» ɑɚɫɬɶ 1, ɑɚɫɬɶ 2, ɑɚɫɬɶ 3 ɢ ɋɉ 
332.1325800.2017 «ɋɩɨɪɬɢɜɧɵɟ ɫɨɨɪɭɠɟɧɢɹ. ɉɪɚɜɢɥɚ ɩɪɨɟɤɬɢɪɨɜɚɧɢɹ» 

ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɋɇɢɉ 1.04.03-85* ɑɚɫɬɶ II . Ɋɚɡɞɟɥ 3 (ɩɨɞɪɚɡɞɟɥ ɂ*) 
ɩ.3 «Ɂɞɚɧɢɟ ɞɥɹ ɮɢɡɤɭɥɶɬɭɪɧɨ-ɨɡɞɨɪɨɜɢɬɟɥɶɧɨɝɨ ɤɨɦɩɥɟɤɫɚ» 
ɭɧɢɮɢɰɢɪɨɜɚɧɧɨɟ ɡɞɚɧɢɟ ɨɞɧɨɷɬɚɠɧɨɟ: ɤɚɪɤɚɫ ɪɚɦɧɵɣ ɬɢɩɚ «Ʉɚɧɫɤ» ɫ 
ɩɥɨɳɚɞɶɸ 2350 ɢ 1030 ɦ2 ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɫɬɚɜɥɹɟɬ 15,2 ɢ 
8 ɦɟɫɹɰɟɜ. ɉɪɢɦɟɧɢɜ ɦɟɬɨɞ ɷɤɫɬɪɚɩɨɥɹɰɢɢ ɧɚɯɨɞɢɦ, ɱɬɨ ɞɥɹ ɡɞɚɧɢɹ ɩɥɨɳɚɞɶɸ 
2716,48 ɦ2 ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɫɨɫɬɚɜɢɬ 17,6 ɦɟɫɹɰɟɜ.  

ɋ ɭɱɟɬɨɦ ɩɨɜɵɲɚɸɳɢɯ ɤɨɷɮɮɢɰɢɟɧɬɨɜ ɩɨ ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɨɦɭ 
ɪɚɣɨɧɭ ɢ ɫɟɣɫɦɢɱɧɨɫɬɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ ͳ͹,͸ ∙ ͳ,ʹ = = ʹͳ,ͳ ˏˈ˔я˙. 

Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ ɩɨ ɜɨɡɜɟɞɟɧɢɸ 
ɛɥɨɤɚ ɥɟɞɨɜɨɣ ɚɪɟɧɵ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.2 

Ɍɚɛɥɢɰɚ 6.2 – Ɍɟɯɧɢɤɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ ɫɬɪɨɢɬɟɥɶɫɬɜɚ 
«Ʉɪɵɬɵɣ ɤɚɬɨɤ ɫ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɥɶɞɨɦ ɜ ɝ. Ʉɚɧɫɤɟ». 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɨɤɚɡɚɬɟɥɹ ȿɞ. ɢɡɦ. Ɂɧɚɱɟɧɢɟ 

1. Ɉɛɴɟɦɧɨ-ɩɥɚɧɢɪɨɜɨɱɧɵɟ ɩɨɤɚɡɚɬɟɥɢ   
ɉɥɨɳɚɞɶ ɡɚɫɬɪɨɣɤɢ ɦ2 2997,92 
ɉɥɨɳɚɞɶ ɡɞɚɧɢɹ ɦ2 2716,48 
ɗɬɚɠɧɨɫɬɶ ɜ ɨɫɹɯ 4-15/Ȼ-ɀ ɷɬ. 1 

Ɇɚɬɟɪɢɚɥ ɧɚɪɭɠɧɵɯ ɫɬɟɧ  
3-ɫɥɨɣɧɵɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ 
ɩɚɧɟɥɢ ɫ ɦɢɧɟɪɚɥ ɜɚɬɧɵɦ 

ɭɬɟɩɥɢɬɟɥɟɦ ɬɨɥɳɢɧɨɣ 150  
ȼɵɫɨɬɚ ɛɥɨɤɚ ɥɟɞɨɜɨɝɨ ɩɨɥɹ ɦ 9,23 ɢ 10,17 ɞɨ 12,26  
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 6.2 

ɋɬɪɨɢɬɟɥɶɧɵɣ ɨɛɴɟɦ, ɜɫɟɝɨ, ɜ ɬɨɦ ɱɢɫɥɟ ɦ3 29831,1 
ɧɚɞɡɟɦɧɨɣ ɱɚɫɬɢ ɦ3 29831,1 
ɉɨɞɡɟɦɧɨɣ ɱɚɫɬɢ ɦ3 - 
3. ɉɪɨɱɢɟ ɩɨɤɚɡɚɬɟɥɢ ɩɪɨɟɤɬɚ   
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɫɬɪɨɢɬɟɥɶɫɬɜɚ ɦɟɫ. 21,14 
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ɋɩɢɫɨɤ ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ 
 

1. ɋɌɈ 4.2-07-2014 ɋɢɫɬɟɦɚ ɦɟɧɟɞɠɦɟɧɬɚ ɤɚɱɟɫɬɜɚ. Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ 
ɤ ɩɨɫɬɪɨɟɧɢɸ, ɢɡɥɨɠɟɧɢɸ ɢ ɨɮɨɪɦɥɟɧɢɸ ɞɨɤɭɦɟɧɬɨɜ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 
– ȼɡɚɦɟɧ ɋɌɈ 4.2-07-2012; ɜɜɟɞ. 30.12.2013. – Ʉɪɚɫɧɨɹɪɫɤ: ɂɉɄ ɋɎɍ, 2014. 
– 60ɫ. 

2. ȽɈɋɌ Ɋ 21.1101 – 2013 ɋɢɫɬɟɦɚ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɞɥɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ. Ɉɫɧɨɜɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɪɨɟɤɬɧɨɣ ɢ ɪɚɛɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ. – 
ȼɡɚɦɟɧ ȽɈɋɌ Ɋ 21.1101 – 2009; ɜɜɟɞ. ɫ 11.06.2013. – Ɇɨɫɤɜɚ: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 
2013. – 55ɫ. 

3. ȽɈɋɌ 21.501 – 2011 ɉɪɚɜɢɥɚ ɜɵɩɨɥɧɟɧɢɹ ɪɚɛɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 
ɚɪɯɢɬɟɤɬɭɪɧɵɯ ɢ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɪɟɲɟɧɢɣ. – ȼɡɚɦɟɧ ȽɈɋɌ 21.501 – 93; ɜɜɟɞ. 
ɫ 1.05.2013. – Ɇɨɫɤɜɚ: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 2013. – 45ɫ. 

4. ȽɈɋɌ 21.502-2007 ɋɢɫɬɟɦɚ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɞɥɹ 
ɫɬɪɨɢɬɟɥɶɫɬɜɚ. ɉɪɚɜɢɥɚ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɟɤɬɧɨɣ ɢ ɪɚɛɨɱɟɣ ɞɨɤɭɦɟɧɬɚɰɢɢ 
ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ. – ȼɜɟɞ. ɫ 01.01.2009. – Ɇɨɫɤɜɚ: ɋɬɚɧɞɚɪɬɢɧɮɨɪɦ, 
2008. – 20ɫ. 

5. ɉɨɥɨɠɟɧɢɟ ɨ ɫɨɫɬɚɜɟ ɪɚɡɞɟɥɨɜ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ ɢ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɢɯ ɫɨɞɟɪɠɚɧɢɸ (ɭɬɜɟɪɠɞɟɧɨ ɉɨɫɬɚɧɨɜɥɟɧɢɟɦ ɉɪɚɜɢɬɟɥɶɫɬɜɚ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 16 ɮɟɜɪɚɥɹ 2008ɝ. №87). 
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ɉɊɂɅɈɀȿɇɂȿ Ⱥ 

Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ, ɝ. Ʉɚɧɫɤ, ɭɥ. 40 Ʌɟɬ Ɉɤɬɹɛɪɹ 
(ɧɚɢɦɟɧɨɜɚɧɢɟ ɫɬɪɨɣɤɢ) 

Ʉɪɵɬɵɣ ɤɚɬɨɤ ɫ ɢɫɤɭɫɫɬɜɟɧɧɵɦ ɥɶɞɨɦ ɜ ɝ.Ʉɚɧɫɤ 
(ɧɚɢɦɟɧɨɜɚɧɢɟ ɨɛɴɟɤɬɚ ɤɚɩɢɬɚɥɶɧɨɝɨ ɫɬɪɨɢɬɟɥɶɫɬɜɚ) 

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

ɇɚ ɦɨɧɬɚɠ ɤɨɧɫɬɪɭɤɰɢɣ, ɭɫɬɪɨɣɫɬɜɨ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ 
(ɧɚɢɦɟɧɨɜɚɧɢɟ ɤɨɧɫɬɪɭɤɬɢɜɧɨɝɨ ɪɟɲɟɧɢɹ) 

ɋɨɫɬɚɜɥɟɧ ɛɚɡɢɫɧɨ-ɢɧɞɟɤɫɧɵɦ ɦɟɬɨɞɨɦ 

ɋɨɫɬɚɜɥɟɧ ɜ ɬɟɤɭɳɟɦ (ɛɚɡɢɫɧɨɦ) ɭɪɨɜɧɟ ɰɟɧ I ɤɜ 2021 

Ɉɫɧɨɜɚɧɢɟ: 08.03.01.01-2021 ȻɊ 

ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ 40239,48 ɬɵɫ. ɪɭɛ. 

ɋɪɟɞɫɬɜɚ ɧɚ ɨɩɥɚɬɭ ɬɪɭɞɚ ɪɚɛɨɱɢɯ 163,78 ɪɭɛ. 

№ 
ɩ/ɩ 

Ɉɛɨɫɧɨɜɚɧɢɟ ɇɚɢɦɟɧɨɜɚɧɢɟ ɪɚɛɨɬ ɢ ɡɚɬɪɚɬ 
ȿɞ. 
ɢɡɦ. Ʉɨɥ. 

ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ 
ɰɟɧ, ɪɭɛ. 

ɂɧɞɟɤɫɵ 

ɋɦɟɬɧɚɹ 
ɫɬɨɢɦɨɫɬɶ ɜ 

ɬɟɤɭɳɟɦ 
ɭɪɨɜɧɟ ɰɟɧ, 

ɪɭɛ. 
ɧɚ 

ɟɞɢɧɢɰɭ 
ɤɨɷɮɮɢɰɢɟɧɬɵ ɜɫɟɝɨ 

Ɋɚɡɞɟɥ 1. Ɇɨɧɬɚɠ ɤɚɪɤɚɫɚ 

1 
ɎȿɊ 09-03-002-

02 

Ɇɨɧɬɚɠ ɤɨɥɨɧɧ ɨɞɧɨɷɬɚɠɧɵɯ 
ɢ ɦɧɨɝɨɷɬɚɠɧɵɯ ɡɞɚɧɢɣ ɢ 

ɤɪɚɧɨɜɵɯ ɷɫɬɚɤɚɞ ɜɵɫɨɬɨɣ ɞɨ 
ɬ 47,6      
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25 ɦ ɰɟɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɦɚɫɫɨɣ 
ɞɨ 3 ɬɨɧ 

1 ɈɌ 59,12  2814,11   

2 ɗɦ 158,24  7532,22   

3 ɜ ɬ.ɱ Ɉɬɦ 18,19  865,84   

4 Ɇ 57,72  2747,47   
 ɂɬɨɝɨ ɩɨ ɪɚɫɰɟɧɤɟ   275,08  13093,81   

07.2.07.12 ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɚɥɶɧɵɟ ɬ 1      
  ɎɈɌ     3679,96   
 ɆȾɋ 81-33.2004 ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ % 90   3311,96   
 ɆȾɋ 81-25.2001 ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ % 85   3127,96   
  ȼɫɟɝɨ ɩɨ ɩɨɡɢɰɢɢ     19533,73   

2 
Ɏɋɐɐ 

07.2.07.12-0022 

ɗɥɟɦɟɧɬɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɫ 

ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɝɨɪɹɱɟɤɚɬɚɧɵɯ 
ɩɪɨɮɢɥɟɣ, ɫɪɟɞɧɹɹ ɦɚɫɫɚ 

ɫɛɨɪɨɱɧɨɣ ɟɞɢɧɢɰɵ ɫɜɵɲɟ 1 
ɞɨ 3 ɬ 

ɬ 35,1      

  ɈɌ   0  0,00   
  ɗɦ   0  0,00   
  ɜ ɬ.ɱ Ɉɬɦ   0  0,00   
  Ɇ   6965  244471,50   
  ɂɬɨɝɨ ɩɨ ɪɚɫɰɟɧɤɟ   6965  244471,50   
  ɎɈɌ     0,00   
  ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ %    0,00   
  ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ %    0,00   
  ȼɫɟɝɨ ɩɨ ɩɨɡɢɰɢɢ     244471,50   
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3 
Ɏɋɐɐ 

07.2.07.12-0020 

ɗɥɟɦɟɧɬɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɫ 

ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɝɨɪɹɱɟɤɚɬɚɧɵɯ 
ɩɪɨɮɢɥɟɣ, ɫɪɟɞɧɹɹ ɦɚɫɫɚ 

ɫɛɨɪɨɱɧɨɣ ɟɞɢɧɢɰɵ ɨɬ 0,5 ɞɨ 
1ɬ 

ɬ 12,5      

  ɈɌ   0  0,00   
  ɗɦ   0  0,00   
  ɜ ɬ.ɱ Ɉɬɦ   0  0,00   
  Ɇ   7008,5  87606,25   
  ɂɬɨɝɨ ɩɨ ɪɚɫɰɟɧɤɟ   7008,5  87606,25   
  ɎɈɌ     0,00   
  ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ %    0,00   
  ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ %    0,00   
  ȼɫɟɝɨ ɩɨ ɩɨɡɢɰɢɢ     87606,25   

4 
ɎȿɊ 09-03-002-

04 

Ɇɨɧɬɚɠ ɤɨɥɨɧɧ ɨɞɧɨɷɬɚɠɧɵɯ 
ɢ ɦɧɨɝɨɷɬɚɠɧɵɯ ɡɞɚɧɢɣ ɢ 

ɤɪɚɧɨɜɵɯ ɷɫɬɚɤɚɞ ɜɵɫɨɬɨɣ ɞɨ 
25 ɦ ɰɟɥɶɧɨɝɨ ɫɟɱɟɧɢɹ ɦɚɫɫɨɣ 

ɞɨ 3 ɬɨɧ 

ɬ 16,9      

ɈɌ   114,75  1939,28   

ɗɦ   365,74  6181,01   

ɜ ɬ.ɱ Ɉɬɦ   42,07  710,98   

Ɇ   72,01  1216,97   
  ɂɬɨɝɨ ɩɨ ɪɚɫɰɟɧɤɟ   552,5  9337,25   
 07.2.07.12 ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɚɥɶɧɵɟ ɬ 1      
  ɎɈɌ     2650,26   
 ɆȾɋ 81-33.2004 ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ % 90   2385,23   
 ɆȾɋ 81-25.2001 ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ % 85   2252,72   
  ȼɫɟɝɨ ɩɨ ɩɨɡɢɰɢɢ     13975,20   
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5 
Ɏɋɐɐ 

07.2.07.12-0021 

ɗɥɟɦɟɧɬɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɫ 

ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɝɨɪɹɱɟɤɚɬɚɧɵɯ 
ɩɪɨɮɢɥɟɣ, ɫɪɟɞɧɹɹ ɦɚɫɫɚ 

ɫɛɨɪɨɱɧɨɣ ɟɞɢɧɢɰɵ ɨɬ 0,5 ɞɨ 
1ɬ 

ɬ 7,5      

  ɈɌ   0  0,00   
  ɗɦ   0  0,00   
  ɜ ɬ.ɱ Ɉɬɦ   0  0,00   
  Ɇ   7008,5  52563,75   
  ɂɬɨɝɨ ɩɨ ɪɚɫɰɟɧɤɟ   7008,5  52563,75   
  ɎɈɌ     0,00   
  ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ %    0,00   
  ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ %    0,00   
  ȼɫɟɝɨ ɩɨ ɩɨɡɢɰɢɢ     52563,75   

6 
Ɏɋɐɐ 

07.2.07.12-0022 

ɗɥɟɦɟɧɬɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɫ 

ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɝɨɪɹɱɟɤɚɬɚɧɵɯ 
ɩɪɨɮɢɥɟɣ, ɫɪɟɞɧɹɹ ɦɚɫɫɚ 

ɫɛɨɪɨɱɧɨɣ ɟɞɢɧɢɰɵ ɫɜɵɲɟ 1 
ɞɨ 3 ɬ 

ɬ 9,4      

  ɈɌ   0  0,00   
  ɗɦ   0  0,00   
  ɜ ɬ.ɱ Ɉɬɦ   0  0,00   
  Ɇ   6965  65471,00   
  ɂɬɨɝɨ ɩɨ ɪɚɫɰɟɧɤɟ   6965  65471,00   
  ɎɈɌ     0,00   
  ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ %    0,00   
  ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ %    0,00   
  ȼɫɟɝɨ ɩɨ ɩɨɡɢɰɢɢ     65471,00   
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7 
ɎȿɊ 09-03-014-

03 

Ɇɨɧɬɚɠ ɫɜɹɡɟɣ ɢ ɪɚɫɩɨɪɨɤ ɢɡ 
ɨɞɢɧɨɱɧɵɯ ɢ ɩɚɪɧɵɯ ɭɝɨɥɤɨɜ, 
ɝɧɭɬɨɫɜɚɪɧɵɯ ɩɪɨɮɢɥɟɣ ɞɥɹ 

ɩɪɨɥɟɬɨɜ ɛɨɥɟɟ 24 ɦ ɩɪɢ 
ɜɵɫɨɬɟ ɡɞɚɧɢɹ ɞɨ 50 ɦ 

ɬ 12,4      

ɈɌ   345,67  4286,31   

ɗɦ   673,21  8347,80   

ɜ ɬ.ɱ Ɉɬɦ   57,2  709,28   

Ɇ   232,33  2880,89   
  ɂɬɨɝɨ ɩɨ ɪɚɫɰɟɧɤɟ   1251,21  15515,00   
 07.2.07.12 ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɚɥɶɧɵɟ ɬ 1      
  ɎɈɌ     4995,59   
 ɆȾɋ 81-33.2004 ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ % 90   4496,03   
 ɆȾɋ 81-25.2001 ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ % 85   4246,25   
  ȼɫɟɝɨ ɩɨ ɩɨɡɢɰɢɢ     24257,28   

8 
Ɏɋɐɐ 

07.2.07.12-0020 

ɗɥɟɦɟɧɬɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɫ 

ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɝɨɪɹɱɟɤɚɬɚɧɵɯ 
ɩɪɨɮɢɥɟɣ, ɫɪɟɞɧɹɹ ɦɚɫɫɚ 

ɫɛɨɪɨɱɧɨɣ ɟɞɢɧɢɰɵ ɨɬ 0,5 ɞɨ 
1ɬ 

ɬ 7,7      

  ɈɌ   0  0,00   
  ɗɦ   0  0,00   
  ɜ ɬ.ɱ Ɉɬɦ   0  0,00   
  Ɇ   7008,5  53965,45   
  ɂɬɨɝɨ ɩɨ ɪɚɫɰɟɧɤɟ   7008,5  53965,45   
  ɎɈɌ     0,00   
  ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ %    0,00   
  ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ %    0,00   
  ȼɫɟɝɨ ɩɨ ɩɨɡɢɰɢɢ     53965,45   
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8 
Ɏɋɐɐ 

07.2.07.12-0011 

ɗɥɟɦɟɧɬɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɫ 

ɩɪɟɨɛɥɚɞɚɧɢɟɦ 
ɝɨɪɹɱɟɤɚɬɚɧɧɵɯ ɩɪɨɮɢɥɟɣ, 
ɫɪɟɞɧɹɹ ɦɚɫɫɚ ɫɛɨɪɨɱɧɨɣ 

ɟɞɢɧɢɰɵ ɨɬ 0,5 ɞɨ 1ɬ 

ɬ 4,7      

  ɈɌ   0  0,00   
  ɗɦ   0  0,00   
  ɜ ɬ.ɱ Ɉɬɦ   0  0,00   
  Ɇ   7008,5  32939,95   
  ɂɬɨɝɨ ɩɨ ɪɚɫɰɟɧɤɟ   7008,5  32939,95   
  ɎɈɌ     0,00   
  ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ %    0,00   
  ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ %    0,00   
  ȼɫɟɝɨ ɩɨ ɩɨɡɢɰɢɢ     32939,95   

9 
ɎȿɊ 09-03-012-

08 

Ɇɨɧɬɚɠ ɫɬɪɨɩɢɥɶɧɵɯ ɢ 
ɩɨɞɫɬɪɨɩɢɥɶɧɵɯ ɮɟɪɦ ɧɚ 

ɜɵɫɨɬɟ ɞɨ 25 ɦ ɩɪɨɥɟɬɨɦ ɞɨ 48 
ɦ ɢ ɦɚɫɫɨɣ ɞɨ 8 ɬ 

ɬ 44,3      

ɈɌ   129,17  5722,23   

ɗɦ   869,01  38497,14   

ɜ ɬ.ɱ Ɉɬɦ   74,14  3284,40   

Ɇ   243,4  10782,62   
  ɂɬɨɝɨ ɩɨ ɪɚɫɰɟɧɤɟ   1241,58  55001,99   
 07.2.07.12 ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɚɥɶɧɵɟ ɬ 1      
  ɎɈɌ     9006,63   
 ɆȾɋ 81-33.2004 ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ % 90   8105,97   
 ɆȾɋ 81-25.2001 ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ % 85   7655,64   
  ȼɫɟɝɨ ɩɨ ɩɨɡɢɰɢɢ     70763,60   
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10 
Ɏɋɐɐ 

07.2.07.12-0011 

ɗɥɟɦɟɧɬɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɫ 

ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɝɧɭɬɨɫɜɚɪɧɵɯ 
ɩɪɨɮɢɥɟɣ ɢ ɤɪɭɝɥɵɯ ɬɪɭɛ 

ɦɚɫɫɨɣ ɞɨ 0,1 ɬ 

ɬ 41,71      

  ɈɌ   0  0,00   
  ɗɦ   0  0,00   
  ɜ ɬ.ɱ Ɉɬɦ   0  0,00   
  Ɇ   11255  469446,05   
  ɂɬɨɝɨ ɩɨ ɪɚɫɰɟɧɤɟ   11255  469446,05   
  ɎɈɌ     0,00   
  ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ %    0,00   
  ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ %    0,00   
  ȼɫɟɝɨ ɩɨ ɩɨɡɢɰɢɢ     469446,05   

11 
Ɏɋɐɐ 

07.2.07.12-0011 

ɗɥɟɦɟɧɬɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɫ 

ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɝɧɭɬɨɫɜɚɪɧɵɯ 
ɩɪɨɮɢɥɟɣ ɢ ɤɪɭɝɥɵɯ ɬɪɭɛ 

ɦɚɫɫɨɣ ɨɬ 0,1 ɞɨ 0,5 

ɬ 2,59      

  ɈɌ   0  0,00   
  ɗɦ   0  0,00   
  ɜ ɬ.ɱ Ɉɬɦ   0  0,00   
  Ɇ   10508  27215,72   
  ɂɬɨɝɨ ɩɨ ɪɚɫɰɟɧɤɟ   10508  27215,72   
  ɎɈɌ     0,00   
  ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ %    0,00   
  ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ %    0,00   
  ȼɫɟɝɨ ɩɨ ɩɨɡɢɰɢɢ     27215,72   
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12 
ɎȿɊ 09-03-012-

08 

Ɇɨɧɬɚɠ ɛɚɥɨɤ, ɪɢɝɟɥɟɣ 
ɩɨɤɪɵɬɢɹ, ɩɟɪɟɤɪɵɬɢɹ ɩɨɞ 
ɭɫɬɚɧɨɜɤɭ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɨɞɧɨɷɬɚɠɧɵɯ ɡɞɚɧɢɣ ɩɪɢ 

ɜɵɫɨɬɟ ɡɞɚɧɢɹ ɞɨ 25 ɦ 

ɬ 17,26      

ɈɌ   159,28  2749,17   

ɗɦ   467,67  8071,98   

ɜ ɬ.ɱ Ɉɬɦ   42,84  739,42   

Ɇ   106,34  1835,43   
  ɂɬɨɝɨ ɩɨ ɪɚɫɰɟɧɤɟ   733,29  12656,59   
 07.2.07.12 ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɚɥɶɧɵɟ ɬ 1      
  ɎɈɌ     3488,59   
 ɆȾɋ 81-33.2004 ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ % 90   3139,73   
 ɆȾɋ 81-25.2001 ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ % 85   2965,30   
  ȼɫɟɝɨ ɩɨ ɩɨɡɢɰɢɢ     18761,62   

13 
Ɏɋɐɐ 

07.2.07.12-0011 

ɗɥɟɦɟɧɬɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɫ 

ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɝɧɭɬɨɫɜɚɪɧɵɯ 
ɩɪɨɮɢɥɟɣ ɢ ɤɪɭɝɥɵɯ ɬɪɭɛ 

ɦɚɫɫɨɣ ɨɬ 0,1 ɞɨ 0,5 

ɬ 15,96      

  ɈɌ   0  0,00   
  ɗɦ   0  0,00   
  ɜ ɬ.ɱ Ɉɬɦ   0  0,00   
  Ɇ   10508  167707,68   
  ɂɬɨɝɨ ɩɨ ɪɚɫɰɟɧɤɟ   10508  167707,68   
  ɎɈɌ     0,00   
  ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ %    0,00   
  ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ %    0,00   
  ȼɫɟɝɨ ɩɨ ɩɨɡɢɰɢɢ     167707,68   



132 

 

14 
Ɏɋɐɐ 

07.2.07.12-0017 

ɗɥɟɦɟɧɬɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɫ 
ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɝɧɭɬɵɯ 

ɩɪɨɮɢɥɟɣ ɢ ɤɪɭɝɥɵɯ ɬɪɭɛ 
ɦɚɫɫɨɣ ɞɨ 0,1 

ɬ 1,3      

  ɈɌ   0  0,00   
  ɗɦ   0  0,00   
  ɜ ɬ.ɱ Ɉɬɦ   0  0,00   
  Ɇ   8300  10790,00   
  ɂɬɨɝɨ ɩɨ ɪɚɫɰɟɧɤɟ   8300  10790,00   
  ɎɈɌ     0,00   
  ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ %    0,00   
  ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ %    0,00   
  ȼɫɟɝɨ ɩɨ ɩɨɡɢɰɢɢ     10790,00   

12 
ɎȿɊ 09-03-015-

01 

Ɇɨɧɬɚɠ ɩɪɨɝɨɧɨɜ ɩɪɢ ɲɚɝɟ 
ɮɟɪɦ ɞɨ 12 ɦ 

ɬ 26,7      

ɈɌ   123,23  2126,95   

ɗɦ   280,93  4848,85   

ɜ ɬ.ɱ Ɉɬɦ   24,65  425,46   

Ɇ   85,49  1475,56   
  ɂɬɨɝɨ ɩɨ ɪɚɫɰɟɧɤɟ   489,65  8451,36   
 07.2.07.12 ɤɨɧɫɬɪɭɤɰɢɢ ɫɬɚɥɶɧɵɟ ɬ 1      
  ɎɈɌ     2552,41   
 ɆȾɋ 81-33.2004 ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ % 90   2297,17   

 ɆȾɋ 81-25.2001 ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ % 85   2169,55   
  ȼɫɟɝɨ ɩɨ ɩɨɡɢɰɢɢ     12918,07   
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13 
Ɏɋɐɐ 

07.2.07.12-0011 

ɗɥɟɦɟɧɬɵ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ 
ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɫ 

ɩɪɟɨɛɥɚɞɚɧɢɟɦ ɝɨɪɹɱɟɤɚɬɚɧɵɯ 
ɩɪɨɮɢɥɟɣ, ɫɪɟɞɧɹɹ ɦɚɫɫɚ 

ɫɛɨɪɨɱɧɨɣ ɟɞɢɧɢɰɵ ɞɨ 0,1 ɬ 

ɬ 26,7    

  
  ɈɌ   0  0,00   
  ɗɦ   0  0,00   
  ɜ ɬ.ɱ Ɉɬɦ   0  0,00   
  Ɇ   8060  215202,00   
  ɂɬɨɝɨ ɩɨ ɪɚɫɰɟɧɤɟ   8060  215202,00   
  ɎɈɌ     0,00   
  ɇɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ %    0,00   
  ɋɦɟɬɧɚɹ ɩɪɢɛɵɥɶ %    0,00   
  ȼɫɟɝɨ ɩɨ ɩɨɡɢɰɢɢ     215202,00   

ɂɬɨɝɨ ɩɪɹɦɵɟ ɡɚɬɪɚɬɵ ɩɨ ɪɚɡɞɟɥɭ 1 "Ɇɨɧɬɚɠ ɤɚɪɤɚɫɚ" (ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ) (ɈɌ+ɗɆ+Ɇ) 330238,06     

ɜ ɬɨɦ ɱɢɫɥɟ    
ɨɩɥɚɬɚ ɬɪɭɞɚ 19638,05   

ɷɤɫɩɥɭɚɬɚɰɢɹ ɦɚɲɢɧ ɢ ɦɟɯɚɧɢɡɦɨɜ 73479,01   

ɦɚɬɟɪɢɚɥɶɧɵɟ ɪɟɫɭɪɫɵ 237120,99   

ɂɬɨɝɨ ɎɈɌ (ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ) 26373,44   

ɂɬɨɝɨ ɧɚɤɥɚɞɧɵɟ ɪɚɫɯɨɞɵ (ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ) 23285,76   

ɂɬɨɝɨ ɫɦɟɬɧɚɹ ɩɪɢɛɵɥɶ (ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ) 22417,42   

ɂɬɨɝɨ ɩɨ ɪɚɡɞɟɥɭ (ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ) (ɉɁ+ɇɊ+ɋɉ) 375941,23   

ȼɋȿȽɈ ɩɨ ɪɚɡɞɟɥɭ 1 «Ɇɨɧɬɚɠ ɤɚɪɤɚɫɚ» (ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ ɫ ɩɟɪɟɫɱɟɬɨɦ ɜ ɬɟɤɭɳɢɣ ɭɪɨɜɟɧɶ 
(ɂɫɦɪ=8,34) ɉɢɫɶɦɨ Ɇɢɧɫɬɪɨɹ ɨɬ 11.03.2021 №9351-ɂɎ/09 Ɉɛɴɟɤɬɵ ɫɩɨɪɬɢɜɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ 

Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ 1 ɡɨɧɚ 
375941,23 8,34 190943,23 

ɂɌɈȽɂ ɉɈ ɋɆȿɌȿ 
ȼɋȿȽɈ ɩɨ ɋɆȿɌȿ (ɜ ɛɚɡɢɫɧɨɦ ɭɪɨɜɧɟ ɰɟɧ ɫ ɩɟɪɟɫɱɟɬɨɦ ɧɚ ɬɟɤɭɳɢɣ ɭɪɨɜɟɧɶ) (ɂɫɦɪ=8,34) ɉɢɫɶɦɨ 
Ɇɢɧɫɬɪɨɹ ɨɬ 11.03.2021 №9351-ɂɎ/09 Ɉɛɴɟɤɬɵ ɫɩɨɪɬɢɜɧɨɝɨ ɧɚɡɧɚɱɟɧɢɹ Ʉɪɚɫɧɨɹɪɫɤɢɣ ɤɪɚɣ 1 ɡɨɧɚ 

375941,23 8,34 3135349,89 
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ȼɪɟɦɟɧɧɵɟ ɡɞɚɧɢɹ ɢ ɫɨɨɪɭɠɟɧɢɹ (ɉɪɢɤɚɡ ɨɬ 19.06.2020 №332/ɩɪ. ɩɪɢɥ.1 ɩ.50) – 1,8% 6766,94  56436,29 
ɂɬɨɝɨ ɫ ɜɪɟɦɟɧɧɵɦɢ 382708,18  3191786,19 

ɉɪɨɢɡɜɨɞɫɬɜɨ ɪɚɛɨɬ ɜ ɡɢɦɧɟɟ ɜɪɟɦɹ ɫɨɝɥɚɫɧɨ (Ƚɋɇ 81-05-02-2007 ɩ.11.4) – 3% 11481,25  95753,59 
ɂɬɨɝɨ ɫ ɡɢɦɧɢɦ ɭɞɨɪɨɠɚɧɢɟɦ 394189,42  3287539,78 

ɇɟɩɪɟɞɜɢɞɟɧɧɵɟ ɡɚɬɪɚɬɵ (ɉɪɢɤɚɡ ɨɬ 04.08.2020 №421ɩɪ. ɩ.179) – 2% 7883,79  65750,79 
ɂɬɨɝɨ ɫ ɧɟɩɪɟɞɜɢɞɟɧɧɵɦɢ 402073,21  3353290,58 

ɇȾɋ (ɇɄ ɊɎ) 20% 80414,64  670658,12 
ȼɋȿȽɈ ɉɈ ɋɆȿɌȿ 482487,85  4023948,69 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 






