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ȼȼȿȾȿɇɂȿ 
 

Ⱦɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɵɟ ɩɥɢɬɵ ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɦɟɛɟɥɶɧɨɣ 
ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɫɬɪɨɢɬɟɥɶɫɬɜɟ ɢ ɞɪɭɝɢɯ ɨɬɪɚɫɥɹɯ ɧɚɪɨɞɧɨɝɨ ɯɨɡɹɣɫɬɜɚ. 
Ɉɧɢ ɢɦɟɸɬ ɪɹɞ ɩɪɟɢɦɭɳɟɫɬɜ ɩɟɪɟɞ ɞɪɭɝɢɦɢ ɞɪɟɜɟɫɧɵɦɢ ɦɚɬɟɪɢɚɥɚɦɢ. Ⱦɥɹ 
ɢɯ ɩɨɥɭɱɟɧɢɹ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɢɡɤɨɤɚɱɟɫɬɜɟɧɧɚɹ ɞɪɟɜɟɫɢɧɚ ɢ ɨɬɯɨɞɵ 
ɞɟɪɟɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ ɩɪɨɢɡɜɨɞɫɬɜ. ɉɪɨɰɟɫɫ ɢɡɝɨɬɨɜɥɟɧɢɹ ɩɥɢɬ 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɫɨɤɨɣ ɷɤɨɧɨɦɢɱɧɨɫɬɶɸ ɢ ɩɨɱɬɢ ɩɨɥɧɨɫɬɶɸ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧ. ɇɨ, ɧɟ ɫɦɨɬɪɹ ɧɚ ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɫɬɨɪɨɧɵ ɩɪɨɰɟɫɫɚ, ɩɪɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟ ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɵɯ ɩɥɢɬ, ɜ ɨɤɪɭɠɚɸɳɭɸ ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ 
ɩɨɫɬɭɩɚɸɬ ɨɝɪɨɦɧɵɟ ɤɨɥɢɱɟɫɬɜɚ ɬɜёɪɞɵɯ, ɠɢɞɤɢɯ ɢ ɝɚɡɨɨɛɪɚɡɧɵɯ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ. 

Ɉɫɧɨɜɧɵɦɢ ɡɚɝɪɹɡɧɢɬɟɥɹɦɢ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɨɛɪɚɡɭɸɳɢɦɢɫɹ 
ɤɚɤ ɜ ɩɪɨɰɟɫɫɟ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ, ɬɚɤ ɢ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɩɪɢɪɨɞɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɹɜɥɹɸɬɫɹ ɞɢɨɤɫɢɞ ɫɟɪɵ SO2, ɞɢɨɤɫɢɞ ɭɝɥɟɪɨɞɚ CO2, 
ɨɤɫɢɞɵ ɚɡɨɬɚ NOx, ɬɜɟɪɞɵɟ ɱɚɫɬɢɰɵ – ɚɷɪɨɡɨɥɢ. ɂɯ ɞɨɥɹ ɫɨɫɬɚɜɥɹɟɬ 98% ɜ 
ɨɛɳɟɦ ɨɛɴɟɦɟ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ. ɉɨɦɢɦɨ ɷɬɢɯ ɨɫɧɨɜɧɵɯ 
ɡɚɝɪɹɡɧɢɬɟɥɟɣ, ɜ ɚɬɦɨɫɮɟɪɟ ɧɚɛɥɸɞɚɟɬɫɹ ɟɳɟ ɛɨɥɟɟ 70 ɧɚɢɦɟɧɨɜɚɧɢɣ 
ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ: ɮɨɪɦɚɥɶɞɟɝɢɞ, ɮɟɧɨɥ, ɛɟɧɡɨɥ, ɫɨɟɞɢɧɟɧɢɹ ɫɜɢɧɰɚ ɢ ɞɪɭɝɢɯ 
ɬɹɠɟɥɵɯ ɦɟɬɚɥɥɨɜ, ɚɦɦɢɚɤ, ɫɟɪɨɭɝɥɟɪɨɞ ɢ ɞɪ.  

Ɉɯɪɚɧɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɪɚɰɢɨɧɚɥɶɧɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɟɟ ɪɟɫɭɪɫɨɜ 
ɜ ɭɫɥɨɜɢɹɯ ɛɭɪɧɨɝɨ ɪɨɫɬɚ ɩɪɨɦɵɲɥɟɧɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɬɚɥɚ ɨɞɧɨɣ ɢɡ 
ɜɚɠɧɟɣɲɢɯ ɢ ɨɫɬɪɵɯ ɩɪɨɛɥɟɦ ɫɨɜɪɟɦɟɧɧɨɫɬɢ.  

Аɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ 
ȼ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɟ ɩɨɞɪɨɛɧɨ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 

ɩɪɨɰɟɫɫ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɮɢɫɧɨɣ ɦɟɛɟɥɢ ɧɚ ɩɪɢɦɟɪɟ ɭɱɟɧɢɱɟɫɤɨɝɨ ɫɬɨɥɚ. ȼ 
ɧɚɲɟ ɜɪɟɦɹ, ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɵɟ ɩɥɢɬɵ ɹɜɥɹɸɬɫɹ ɛɸɞɠɟɬɧɵɦɢ 
ɦɚɬɟɪɢɚɥɚɦɢ, ɢɡ ɤɨɬɨɪɵɯ ɚɤɬɢɜɧɨ ɢɡɝɨɬɚɜɥɢɜɚɟɬɫɹ ɦɟɛɟɥɶ ɜ ɨɝɪɨɦɧɵɯ 
ɤɨɥɢɱɟɫɬɜɚɯ. Ʉɨɦɩɚɧɢɢ, ɩɪɨɢɡɜɨɞɹɳɢɟ ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɵɟ ɩɥɢɬɵ ɢɥɢ 
ɩɪɟɞɦɟɬɵ ɛɵɬɚ ɢɡ ɧɢɯ, ɧɚɯɨɞɹɬɫɹ ɜ ɤɚɠɞɨɦ ɤɪɭɩɧɨɦ ɝɨɪɨɞɟ Ɋɨɫɫɢɢ. 
ɂɡɭɱɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɰɟɩɨɱɤɢ ɢ ɪɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɨɬɯɨɞɨɜ ɩɨɡɜɨɥɢɬ ɜ 
ɩɨɥɧɨɣ ɦɟɪɟ ɢɡɭɱɢɬɶ ɞɚɧɧɵɣ ɩɪɨɰɟɫɫ ɢ ɨɰɟɧɢɬɶ ɟɝɨ ɜɥɢɹɧɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ.  

ɉɪɟɞɩɨɥɨɠɢɜ, ɱɬɨ ɩɨɱɬɢ ɧɚ ɤɚɠɞɨɦ ɚɧɚɥɨɝɢɱɧɨɦ ɩɪɟɞɩɪɢɹɬɢɢ 
ɩɪɨɢɫɯɨɞɢɬ ɬɚɤɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɦɨɠɧɨ ɩɪɢɦɟɪɧɨ 
ɩɪɟɞɫɬɚɜɢɬɶ ɭɳɟɪɛ, ɧɚɧɨɫɢɦɵɣ ɩɨ ɜɫɟɣ ɫɬɪɚɧɟ.  

Цɟɥɶɸ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɹɜɥɹɟɬɫɹ: 
 ɪɚɫɫɦɨɬɪɟɬɶ ɬɟɯɧɨɥɨɝɢɱɟɫɤɭɸ ɰɟɩɨɱɤɭ ɩɪɟɞɩɪɢɹɬɢɹ; 
 ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ; 
 ɩɪɨɢɡɜɟɫɬɢ ɪɚɫɱɟɬ ɪɚɫɫɟɢɜɚɧɢɹ ɨɬ ɜɵɛɪɚɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ; 
 ɪɚɡɪɚɛɨɬɚɬɶ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɟ ɦɟɪɨɩɪɢɹɬɢɟ ɩɨ ɫɧɢɠɟɧɢɸ ɜɪɟɞɧɵɯ 

ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ; 
 ɩɪɨɢɡɜɟɫɬɢ ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɨɰɟɧɤɭ ɦɟɪɨɩɪɢɹɬɢɹ. 
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1 Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨ ɩɪɟɞɩɪɢɹɬɢɢ 
 
1.1  Ɉɛɳɢɟ ɫɜɟɞɟɧɢɹ ɨɛ ɨɛɴɟɤɬɟ 
 
ɉɥɨɳɚɞɶ ɡɟɦɥɟɩɨɥɶɡɨɜɚɧɢɹ: ɨɛɳɚɹ ɩɥɨɳɚɞɶ – 4543,40 ɤɜ.ɦ., ɩɥɨɳɚɞɶ 

ɡɚɫɬɪɨɣɤɢ – 1892,75 ɤɜ.ɦ. 
ɑɢɫɥɟɧɧɨɫɬɶ ɫɨɬɪɭɞɧɢɤɨɜ: ɫɪɟɞɧɢɣ ɫɩɢɫɨɱɧɵɣ ɫɨɫɬɚɜ ɫɨɬɪɭɞɧɢɤɨɜ 

ɩɪɟɞɩɪɢɹɬɢɹ – 23 ɱɟɥɨɜɟɤɚ. 
ȼɪɟɦɟɧɧɨɣ ɪɟɠɢɦ ɪɚɛɨɬɵ ɩɪɟɞɩɪɢɹɬɢɹ: ɫɨɬɪɭɞɧɢɤɢ ɩɪɟɞɩɪɢɹɬɢɹ 

ɪɚɛɨɬɚɸɬ ɩɨ ɞɜɭɯɫɦɟɧɧɨɦɭ ɪɟɠɢɦɭ. 
ɉɟɪɟɱɟɧɶ ɫɬɪɭɤɬɭɪɧɵɯ ɩɨɞɪɚɡɞɟɥɟɧɢɣ ɩɪɟɞɩɪɢɹɬɢɹ: ɧɚ ɬɟɪɪɢɬɨɪɢɢ 

ɩɪɟɞɩɪɢɹɬɢɹ ɧɚɯɨɞɹɬɫɹ: 
 ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɟ ɡɞɚɧɢɟ; 
 ɫɤɥɚɞɫɤɢɟ ɩɨɦɟɳɟɧɢɹ; 
 ɡɞɚɧɢɟ ɨɯɪɚɧɵ. 
ɇɚɥɢɱɢɟ ɨɛɴɟɤɬɨɜ ɯɪɚɧɟɧɢɹ ɢ ɡɚɯɨɪɨɧɟɧɢɹ ɨɬɯɨɞɨɜ: ɧɚ ɬɟɪɪɢɬɨɪɢɢ 

ɩɪɟɞɩɪɢɹɬɢɹ ɭɫɬɚɧɨɜɥɟɧɨ ɬɪɢ ɤɨɧɬɟɣɧɟɪɚ ɞɥɹ ɛɵɬɨɜɵɯ ɨɬɯɨɞɨɜ, ɨɞɢɧ 
ɦɟɬɚɥɥɢɱɟɫɤɢɣ ɤɨɧɬɟɣɧɟɪ ɞɥɹ ɧɚɤɨɩɥɟɧɢɹ ɪɬɭɬɶɫɨɞɟɪɠɚɳɢɯ ɥɚɦɩ. 

ɍ ɨɪɝɚɧɢɡɚɰɢɢ ɟɫɬɶ ɪɚɡɪɟɲɟɧɢɟ ɧɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɭ ɫɬɚɰɢɨɧɚɪɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɡɚɝɪɹɡɧɟɧɢɹ, ɬɚɤɢɯ ɤɚɤ: ɨɤɫɢɞ 
ɭɝɥɟɪɨɞɚ, ɨɤɫɢɞ ɚɡɨɬɚ (IV ), ɨɤɫɢɞ ɫɟɪɵ (IV), ɛɟɧɡ(ɚ)ɩɢɪɟɧ, ɦɚɡɭɬɧɚɹ ɡɨɥɚ.  

ɉɟɪɟɱɟɧɶ ɨɫɧɨɜɧɵɯ ɰɟɯɨɜ ɩɪɟɞɩɪɢɹɬɢɹ ɫ ɜɵɞɟɥɟɧɢɟɦ 1-ɨɣ ɨɱɟɪɟɞɢ ɢ 
ɩɨɥɧɨɝɨ ɪɚɡɜɢɬɢɹ ɫ ɭɤɚɡɚɧɢɟɦ ɢɯ ɨɫɧɨɜɧɵɯ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ, 
ɚ ɬɚɤɠɟ ɪɟɤɨɧɫɬɪɭɢɪɭɟɦɵɯ, ɥɢɤɜɢɞɢɪɭɟɦɵɯ ɩɪɨɢɡɜɨɞɫɬɜ ɩɪɟɞɫɬɚɜɥɟɧ ɜ 
ɬɚɛɥɢɰɟ 1.1. 

 
Ɍɚɛɥɢɰɚ 1.1 – ɉɟɪɟɱɟɧɶ ɨɫɧɨɜɧɵɯ ɰɟɯɨɜ ɩɪɟɞɩɪɢɹɬɢɹ 

ɉɪɨɢɡɜɨɞɫɬɜɨ, ɰɟɯ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɨɢɡɜɨɞɢɦɨɣ 
ɩɪɨɞɭɤɰɢɢ 

Ɇɨɳɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɨ ɨɫɧɨɜɧɵɦ ɜɢɞɚɦ 
ɩɪɨɞɭɤɰɢɢ (ɤɨɞɨɜɚɹ) 
ɋɭɳɟɫɬɜɭɸɳɟɟ ɩɨɥɨɠɟɧɢɟ 

ɐɟɯ ɢɡɦɟɥɶɱɟɧɢɹ, 
ɫɨɪɬɢɪɨɜɤɢ ɢ ɫɭɲɤɢ 
ɞɪɟɜɟɫɧɨɣ ɫɬɪɭɠɤɢ 

Ʌɚɦɢɧɢɪɨɜɚɧɧɚɹ 
ɞɪɟɜɟɫɧɨ-
ɫɬɪɭɠɟɱɧɚɹ ɩɥɢɬɚ 

360 ɲɬ/ɝɨɞ 

ɐɟɯ ɮɨɪɦɢɪɨɜɚɧɢɹ 
ɞɪɟɜɟɫɧɨ-
ɫɬɪɭɠɟɱɧɨɝɨ ɤɨɜɪɚ 

360 ɲɬ/ɝɨɞ 

ɐɟɯ ɝɨɪɹɱɟɝɨ 
ɩɪɟɫɫɨɜɚɧɢɹ, 
ɥɚɦɢɧɢɪɨɜɚɧɢɹ ɢ 
ɫɭɲɤɢ ɝɨɬɨɜɵɯ 
ɥɚɦɢɧɢɪɨɜɚɧɧɵɯ 
ɩɥɢɬ 

360 ɲɬ/ɝɨɞ 

ɐɟɯ ɫɜɚɪɤɢ ɢ ɪɟɡɤɢ 
ɦɟɬɚɥɥɚ 

Ɇɟɬɚɥɥɢɱɟɫɤɚɹ 
ɤɨɧɫɬɪɭɤɰɢɹ 

360 ɲɬ/ɝɨɞ 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1.1 

ɉɪɨɢɡɜɨɞɫɬɜɨ, ɰɟɯ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɩɪɨɢɡɜɨɞɢɦɨɣ 
ɩɪɨɞɭɤɰɢɢ 

Ɇɨɳɧɨɫɬɶ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɨ ɨɫɧɨɜɧɵɦ ɜɢɞɚɦ 
ɩɪɨɞɭɤɰɢɢ (ɤɨɞɨɜɚɹ) 

ɋɭɳɟɫɬɜɭɸɳɟɟ ɩɨɥɨɠɟɧɢɟ 
ɐɟɯ ɥɚɤɨɤɪɚɫɨɱɧɨɣ 
ɨɛɪɚɛɨɬɤɢ 

Ɇɟɬɚɥɥɢɱɟɫɤɚɹ 
ɤɨɧɫɬɪɭɤɰɢɹ 

360 ɲɬ/ɝɨɞ 

ɐɟɯ ɫɛɨɪɤɢ ɝɨɬɨɜɨɣ 
ɩɪɨɞɭɤɰɢɢ 

ɍɱɟɧɢɱɟɫɤɢɣ ɫɬɨɥ 360 ɲɬ/ɝɨɞ 

 
1.2 Ʉɪɚɬɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɮɢɡɢɤɨ-ɝɟɨɝɪɚɮɢɱɟɫɤɢɯ ɢ 

ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɪɚɣɨɧɚ 
 
ɉɪɨɦɵɲɥɟɧɧɚɹ ɩɥɨɳɚɞɤɚ ɩɪɟɞɩɪɢɹɬɢɹ ɪɚɫɩɨɥɨɠɟɧɚ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ, 

ɧɚ ɪɚɫɫɬɨɹɧɢɢ 900 ɦɟɬɪɨɜ ɧɚ ɘɝ ɨɬ ɪɟɤɢ ȿɧɢɫɟɣ.  
Ɋɟɥɶɟɮ ɦɟɫɬɧɨɫɬɢ ɪɚɣɨɧɚ, ɧɚ ɤɨɬɨɪɨɦ ɪɚɫɩɨɥɨɠɟɧɨ ɩɪɟɞɩɪɢɹɬɢɟ, 

ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɪɨɜɧɭɸ, ɫɥɚɛɨɩɟɪɟɫɟɱɟɧɧɭɸ ɦɟɫɬɧɨɫɬɶ ɫ ɩɟɪɟɩɚɞɨɦ 
ɜɵɫɨɬ, ɧɟ ɩɪɟɜɵɲɚɸɳɢɦ 50 ɦ, ɩɨɷɬɨɦɭ, ɩɪɢ ɪɚɫɱɟɬɟ ɪɚɫɫɟɢɜɚɧɢɹ Ɂȼ ɨɬ 
ɬɨɱɟɱɧɨɝɨ ɢɫɬɨɱɧɢɤɚ η - ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ 
ɪɟɥɶɟɮɚ ɦɟɫɬɧɨɫɬɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1. 

Ʉɪɚɫɧɨɹɪɫɤ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦɢ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɦɢ 
ɭɫɥɨɜɢɹɦɢ, ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɫɬɜɭɸɬ ɧɚɤɨɩɥɟɧɢɸ ɬɨɤɫɢɱɧɵɯ ɩɪɢɦɟɫɟɣ ɜ 
ɚɬɦɨɫɮɟɪɟ, ɨɩɪɟɞɟɥɹɸɳɢɦɢ ɭɪɨɜɟɧɶ ɟɟ ɡɚɝɪɹɡɧɟɧɢɹ ɢ ɜɥɢɹɸɳɢɦɢ ɧɚ ɟɟ 
ɪɚɫɫɟɢɜɚɸɳɭɸ ɫɩɨɫɨɛɧɨɫɬɶ. Ɉɩɚɫɧɨɫɬɶ ɫɢɥɶɧɨɝɨ ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɡɞɭɯɚ 
ɜɨɡɪɚɫɬɚɟɬ, ɤɨɝɞɚ ɦɚɥɵɟ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɫɨɱɟɬɚɸɬɫɹ ɫ ɩɪɢɡɟɦɧɨɣ ɢɧɜɟɪɫɢɟɣ, 
ɬ.ɟ. ɨɫɥɚɛɥɟɧɧɵɣ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɩɟɪɟɧɨɫ ɜɨɡɞɭɯɚ ɞɨɩɨɥɧɹɟɬɫɹ ɨɬɫɭɬɫɬɜɢɟɦ 
ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɢ ɬɭɪɛɭɥɟɧɬɧɨɝɨ ɩɟɪɟɦɟɲɢɜɚɧɢɹ. ɉɪɢ ɷɬɨɦ ɩɪɨɢɫɯɨɞɢɬ 
ɜɨɡɪɚɫɬɚɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɣ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ (ɋɈ,NOx,SOଶ,ɋɇ) ɨɬ 
ɧɢɡɤɢɯ ɢɫɬɨɱɧɢɤɨɜ: ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ, ɩɟɱɟɣ ɠɢɥɢɳɧɨ-ɤɨɦɦɭɧɚɥɶɧɨɝɨ ɫɟɤɬɨɪɚ 
ɢ ɞɪ.  

ɇɚ ɬɟɪɪɢɬɨɪɢɢ Ʉɪɚɫɧɨɹɪɫɤɨɝɨ ɤɪɚɹ ɜɵɞɟɥɹɸɬ ɤɥɢɦɚɬɢɱɟɫɤɢɟ ɩɨɹɫɚ 
ɭɦɟɪɟɧɧɵɯ ɲɢɪɨɬ. Ʉɥɢɦɚɬ ɫɭɪɨɜɵɣ, ɪɟɡɤɨ ɤɨɧɬɢɧɟɧɬɚɥɶɧɵɣ, 
ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɪɚɡɥɢɱɧɵɦɢ ɩɚɪɚɦɟɬɪɚɦɢ ɤɥɢɦɚɬɚ: 

Ɍɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ 
ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ +0,7ɨɋ. ɋɚɦɵɣ ɯɨɥɨɞɧɵɣ ɦɟɫɹɰ – 

ɹɧɜɚɪɶ, ɫɪɟɞɧɟɦɟɫɹɱɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɜɨɡɞɭɯɚ ɪɚɜɧɚ -16,5ɨɋ, ɜ ɨɬɞɟɥɶɧɵɟ ɝɨɞɵ 
ɨɧɚ ɞɨɫɬɢɝɚɥɚ - 28,7ɨɋ, ɚɛɫɨɥɸɬɧɵɣ ɦɢɧɢɦɭɦ ɬɟɦɩɟɪɚɬɭɪɵ ɫɨɫɬɚɜɥɹɟɬ -53ɨɋ.  

ɋɚɦɵɣ ɠɚɪɤɢɣ ɦɟɫɹɰ – ɢɸɥɶ, ɫɪɟɞɧɟɦɟɫɹɱɧɚɹ ɜɟɥɢɱɢɧɚ ɬɟɦɩɟɪɚɬɭɪɵ 
ɜɨɡɞɭɯɚ ɪɚɜɧɚ 18,5ɨɋ, ɜ ɨɬɞɟɥɶɧɵɟ ɝɨɞɵ ɨɧɚ ɞɨɫɬɢɝɚɥɚ 22,9ɨɋ, ɚɛɫɨɥɸɬɧɵɣ 
ɦɚɤɫɢɦɭɦ ɫɨɫɬɚɜɢɥ 36,0ɨɋ.  

ɋɪɟɞɧɹɹ ɫɭɬɨɱɧɚɹ ɚɦɩɥɢɬɭɞɚ ɤɨɥɟɛɚɧɢɣ ɬɟɦɩɟɪɚɬɭɪɵ ɜɨɡɞɭɯɚ 
ɧɚɢɦɟɧɶɲɟɟ ɡɧɚɱɟɧɢɟ ɢɦɟɟɬ ɫ ɨɤɬɹɛɪɹ ɩɨ ɮɟɜɪɚɥɶ (2-4ɨɋ), ɧɚɱɢɧɚɹ ɫ ɦɚɪɬɚ, 
ɜɫɥɟɞɫɬɜɢɟ ɞɧɟɜɧɨɝɨ ɩɪɨɝɪɟɜɚ ɨɧɚ ɜɨɡɪɚɫɬɚɟɬ ɞɨ 6-7ɨɋ. ɇɚɢɛɨɥɶɲɟɝɨ 
ɡɧɚɱɟɧɢɹ ɨɧɚ ɞɨɫɬɢɝɚɟɬ ɜ ɢɸɧɟ-ɢɸɥɟ (8ɨɋ), ɜ ɚɜɝɭɫɬɟ, ɫɟɧɬɹɛɪɟ ɜɧɨɜɶ 
ɭɦɟɧɶɲɚɟɬɫɹ (6-7ɨɋ). 

ɇɚɩɪɚɜɥɟɧɢɟ ɢ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ 
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ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ ɫɨɫɬɚɜɥɹɟɬ 2,8 ɦ/ɫ, ɚ ɦɚɤɫɢɦɚɥɶɧɚɹ 
ɫɤɨɪɨɫɬɶ – 28 ɦ/ɫ. ɉɪɟɨɛɥɚɞɚɸɳɟɟ ɧɚɩɪɚɜɥɟɧɢɟ – ɸɝɨ-ɡɚɩɚɞɧɨɟ, ɧɚɢɛɨɥɶɲɚɹ 
ɩɨɜɬɨɪɹɟɦɨɫɬɶ ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɜɟɫɧɭ ɢ ɨɫɟɧɶ ɢ ɫɨɫɬɚɜɥɹɟɬ 63-66%. 
ɇɚɢɦɟɧɶɲɭɸ ɩɨɜɬɨɪɹɟɦɨɫɬɶ ɢɦɟɸɬ ɜɟɬɪɵ ɫɟɜɟɪɧɨɝɨ ɢ ɸɝɨ-ɜɨɫɬɨɱɧɨɝɨ 
ɧɚɩɪɚɜɥɟɧɢɣ ɢ ɫɨɫɬɚɜɥɹɸɬ 2-5%. Ƚɨɞɨɜɨɟ ɤɨɥɢɱɟɫɬɜɨ ɲɬɢɥɟɣ ɫɨɫɬɚɜɥɹɟɬ, ɜ 
ɫɪɟɞɧɟɦ – 22 ɪɚɡɚ. 

ȼ ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ ɞɥɹ Ʉɪɚɫɧɨɹɪɫɤɚ ɛɨɥɟɟ ɯɚɪɚɬɟɪɧɵ ɦɚɥɵɟ 
ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ – ɩɨɜɬɨɪɹɟɦɨɫɬɶ ɲɬɢɥɟɣ ɜ ɩɟɪɢɨɞ ɫ ɞɟɤɚɛɪɹ ɩɨ ɮɟɜɪɚɥɶ 
ɫɨɫɬɚɜɥɹɟɬ 48%, ɬ. ɟ. ɩɨɱɬɢ ɩɨɥɨɜɢɧɚ ɨɛɳɟɝɨ ɱɢɫɥɚ ɫɥɭɱɚɟɜ ɜ ɝɨɞɭ 
ɩɪɢɯɨɞɢɬɫɹ ɧɚ ɷɬɢ 3 ɦɟɫɹɰɚ. ɇɚ ɷɬɨ ɠɟ ɜɪɟɦɹ ɩɪɢɯɨɞɢɬɫɹ ɛɨɥɶɲɢɧɫɬɜɨ 
ɫɥɭɱɚɟɜ ɨɛɪɚɡɨɜɚɧɢɹ ɬɭɦɚɧɨɜ, ɩɪɢ ɤɨɬɨɪɵɯ ɩɪɨɢɫɯɨɞɢɬ ɧɚɢɛɨɥɟɟ 
ɢɧɬɟɧɫɢɜɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɡɞɭɯɚ. ȼɪɟɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɞɵɦɨɜɵɯ ɩɪɢɦɟɫɟɣ 
ɩɪɢ ɬɭɦɚɧɚɯ ɩɪɨɹɜɥɹɟɬɫɹ ɛɨɥɟɟ ɨɫɬɪɨ, ɱɟɦ ɩɪɢ ɞɪɭɝɢɯ ɩɨɝɨɞɧɵɯ ɭɫɥɨɜɢɹɯ. 
ɉɪɢ ɧɚɥɢɱɢɢ ɩɪɢɩɨɞɧɹɬɵɯ ɢɧɜɟɪɫɢɣ ɩɪɨɢɫɯɨɞɢɬ ɢɧɬɟɧɫɢɜɧɨɟ ɡɚɝɪɹɡɧɟɧɢɟ 
ɜɨɡɞɭɯɚ ɢ ɜɵɛɪɨɫɚɦɢ ɜɵɫɨɤɢɯ ɢɫɬɨɱɧɢɤɨɜ. 

Аɛɫɨɥɸɬɧɚɹ ɢ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ 
ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɜɟɥɢɱɢɧɚ ɚɛɫɨɥɸɬɧɨɣ ɜɥɚɠɧɨɫɬɢ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɥɹɟɬ 6,0 

ɝɉɚ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɚɛɫɨɥɸɬɧɚɹ ɜɥɚɠɧɨɫɬɶ ɜɨɡɞɭɯɚ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɥɟɬɧɢɣ 
ɩɟɪɢɨɞ ɢ ɦɟɧɹɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 12-18 ɝɉɚ, ɚ ɦɢɧɢɦɚɥɶɧɚɹ ɧɚɛɥɸɞɚɟɬɫɹ ɜ 
ɡɢɦɧɢɣ ɩɟɪɢɨɞ ɢ ɦɟɧɹɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 0,6-1,4 ɝɉɚ. 

ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɜɟɥɢɱɢɧɚ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɪɚɜɧɚ 67 %. 
ɇɚɢɛɨɥɶɲɢɟ ɜɟɥɢɱɢɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɜɥɚɠɧɨɫɬɢ ɧɚɛɥɸɞɚɸɬɫɹ ɡɢɦɨɣ ɢ 
ɦɟɧɹɸɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 79-100 %. ȼ ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɨɬɧɨɫɢɬɟɥɶɧɚɹ ɜɥɚɠɧɨɫɬɶ 
ɜɨɡɞɭɯɚ ɦɟɧɹɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 45-100 %.  

Ɍɭɦɚɧɵ 
Ɍɭɦɚɧɵ ɜ ɫɪɟɞɧɟɦ ɡɚ ɝɨɞ ɜ ɪɚɣɨɧɟ ɧɚɛɥɸɞɚɟɬɫɹ 22 ɬɭɦɚɧɧɵɯ ɞɧɹ. 

ɇɚɢɛɨɥɶɲɟɟ ɱɢɫɥɨ ɞɧɟɣ ɫ ɬɭɦɚɧɚɦɢ ɫɨɫɬɚɜɥɹɟɬ 52 ɞɧɹ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 
ɬɭɦɚɧɨɜ ɢɡɦɟɧɹɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 0,6-17,6 ɱɚɫɨɜ. Ɍɭɦɚɧɵ ɯɚɪɚɤɬɟɪɧɵ ɜ ɨɫɟɧɧɟɟ 
ɢ ɜɟɫɟɧɧɟɟ ɜɪɟɦɹ ɝɨɞɚ, ɤɨɝɞɚ ɧɚɛɥɸɞɚɟɬɫɹ ɩɨɜɵɲɟɧɧɚɹ ɜɥɚɠɧɨɫɬɶ ɢɡ-ɡɚ 
ɜɵɩɚɞɟɧɢɹ ɨɫɚɞɤɨɜ, ɜ ɜɢɞɟ ɫɧɟɝɚ ɢɥɢ ɞɨɠɞɹ, ɢ ɬɚɹɧɢɹ ɫɧɟɝɚ. 

Аɬɦɨɫɮɟɪɧɨɟ ɞɚɜɥɟɧɢɟ.  
ɋɪɟɞɧɟɝɨɞɨɜɚɹ ɜɟɥɢɱɢɧɚ ɚɬɦɨɫɮɟɪɧɨɝɨ ɞɚɜɥɟɧɢɹ ɪɚɜɧɚ 985,3 ɝɉɚ ɢ ɜ 

ɬɟɱɟɧɢɟ ɝɨɞɚ ɦɟɧɹɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 948 – 1031 ɝɉɚ. Ɇɚɤɫɢɦɭɦ ɞɚɜɥɟɧɢɹ 
ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɹɧɜɚɪɟ. 

Ɉɫɚɞɤɢ ɢ ɫɧɟɠɧɵɣ ɩɨɤɪɨɜ 
ɋɪɟɞɧɹɹ ɦɧɨɝɨɥɟɬɧɹɹ ɫɭɦɦɚ ɚɬɦɨɫɮɟɪɧɵɯ ɨɫɚɞɤɨɜ ɪɚɜɧɚ 460 ɦɦ/ɝɨɞ. ȼ 

ɪɚɡɥɢɱɧɵɟ ɝɨɞɵ ɩɨ ɜɨɞɧɨɫɬɢ ɜɟɥɢɱɢɧɵ ɨɫɚɞɤɨɜ ɦɨɝɭɬ ɦɟɧɹɬɶɫɹ ɜ ɩɪɟɞɟɥɚɯ 
285-653 ɦɦ/ɝɨɞ.  

ɋɭɬɨɱɧɵɣ ɦɚɤɫɢɦɭɦ ɨɫɚɞɤɨɜ ɩɨ ɪɚɣɨɧɭ ɫɨɫɬɚɜɥɹɟɬ 95,5ɦɦ/ɫɭɬ. 
ɋɪɟɞɧɹɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɫɚɞɤɨɜ ɩɨ ɦɟɫɹɰɚɦ ɢɡɦɟɧɹɟɬɫɹ ɜ ɩɪɟɞɟɥɚɯ 0,002-
0,028ɦɦ/ɦɢɧ. 

Ɇɚɤɫɢɦɚɥɶɧɚɹ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɩɨ ɪɚɣɨɧɭ ɫɨɫɬɚɜɥɹɟɬ: ɫɪɟɞɧɹɹ-
0,98ɦɦ/ɦɢɧ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 1%-5,8 ɦɦ/ɦɢɧ, ɨɛɟɫɩɟɱɟɧɧɨɫɬɶɸ 10%-
3,20ɦɦ/ɦɢɧ. 
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ɋɪɟɞɧɹɹ ɜɵɫɨɬɚ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɧɚ ɨɬɤɪɵɬɨɦ ɭɱɚɫɬɤɟ ɪɚɜɧɚ 21 ɫɦ, ɧɚ 
ɡɚɳɢɳɟɧɧɨɦ –28 ɫɦ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɜɵɫɨɬɚ ɫɧɟɠɧɨɝɨ ɩɨɤɪɨɜɚ ɧɚ ɨɬɤɪɵɬɨɦ 
ɭɱɚɫɬɤɟ ɫɨɫɬɚɜɥɹɟɬ 36 ɫɦ, ɧɚ ɡɚɳɢɳɟɧɧɨɦ ɪɚɜɧɚ 54 ɫɦ. ȼɵɫɨɬɚ ɫɧɟɠɧɨɝɨ 
ɩɨɤɪɨɜɚ ɫɨɫɬɚɜɥɹɟɬ 20 ɫɦ ɜ ɹɧɜɚɪɟ, 22 ɫɦ ɜ ɮɟɜɪɚɥɟ, ɞɟɤɚɛɪɟ ɢ ɜ ɧɚɱɚɥɟ ɦɚɪɬɚ 
- 21 ɫɦ, ɚ ɜ ɧɨɹɛɪɟ - 16 ɫɦ.  

Ƚɪɨɡɵ 
Ƚɪɨɡɵ ɧɚɛɥɸɞɚɸɬɫɹ ɬɨɥɶɤɨ ɜ ɬɟɩɥɨɟ ɜɪɟɦɹ ɝɨɞɚ. ȼ ɫɪɟɞɧɟɦ ɡɚ ɝɨɞ 

ɧɚɛɥɸɞɚɟɬɫɹ 21 ɝɪɨɡɚ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɝɪɨɡ ɫɨɫɬɚɜɥɹɟɬ ɨɬ 0,5 ɱɚɫɚ ɞɨ 2 
ɱɚɫɨɜ. ȼɨ ɜɪɟɦɹ ɩɪɨɯɨɠɞɟɧɢɹ ɝɪɨɡ ɜɟɬɟɪ ɦɨɠɟɬ ɭɫɢɥɢɜɚɬɶɫɹ ɞɨ 20 ɦ/ɫ, 
ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɜɨɡɞɭɯɚ ɫɨɫɬɚɜɥɹɟɬ 2-5ɝ ɉɚ. 

Ƚɪɚɞ 
Ƚɪɚɞ ɧɚɛɥɸɞɚɟɬɫɹ ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ. Ɂɚ ɝɨɞ ɜ ɫɪɟɞɧɟɦ ɛɵɜɚɟɬ 1-3 ɞɧɹ ɫ 

ɝɪɚɞɨɦ. ȼɟɥɢɱɢɧɚ ɡɟɪɟɧ ɝɪɚɞɚ ɧɟ ɩɪɟɜɵɲɚɟɬ 5 ɦɦ, ɢɧɨɝɞɚ ɜ ɨɬɞɟɥɶɧɵɟ ɝɨɞɵ 
ɜɟɥɢɱɢɧɚ ɝɪɚɞɢɧ ɞɨɫɬɢɝɚɟɬ 20-40 ɦɦ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɝɪɚɞɚ ɫɨɫɬɚɜɥɹɟɬ 5-
7 ɦɢɧɭɬ. 

Ƚɨɥɨɥɟɞ ɢ ɢɡɦɨɪɨɫɶ 
Ƚɨɥɨɥɟɞ ɧɚɛɥɸɞɚɟɬɫɹ ɩɨ ɪɚɣɨɧɭ 2-3 ɞɧɹ, ɫɪɟɞɧɹɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ 5 

ɱɚɫɨɜ.  
ɂɡɦɨɪɨɡɶ: ɜ ɫɪɟɞɧɟɦ ɡɚ ɝɨɞ ɧɚɛɥɸɞɚɟɬɫɹ 17 ɞɧɟɣ ɫ ɢɡɦɨɪɨɡɶɸ. ɋɪɟɞɧɹɹ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɢɡɦɨɪɨɡɢ ɪɚɜɧɚ 95 ɱɚɫɚɦ.  
Ɇɟɬɟɥɢ ɢ ɫɧɟɠɧɵɟ ɛɭɪɢ 
Ɇɟɬɟɥɢ: ɜ ɫɪɟɞɧɟɦ ɡɚ ɝɨɞ ɧɚɛɥɸɞɚɟɬɫɹ 29 ɞɧɟɣ ɫ ɦɟɬɟɥɹɦɢ. 

ɇɚɛɥɸɞɚɟɬɫɹ ɜ ɯɨɥɨɞɧɨɟ ɜɪɟɦɹ ɝɨɞɚ. ɋɪɟɞɧɹɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɨɞɧɨɣ 
ɦɟɬɟɥɢ 4,8 ɱɚɫɚ. Ɇɚɤɫɢɦɚɥɶɧɚɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɞɨɫɬɢɝɚɟɬ 72 ɱɚɫɚ 
ɧɟɩɪɟɪɵɜɧɨ. 

ɉɵɥɶɧɵɟ ɛɭɪɢ ɧɚɛɥɸɞɚɸɬɫɹ ɩɨ ɪɚɣɨɧɭ ɜ ɥɟɬɧɟɟ ɜɪɟɦɹ ɩɪɢ ɫɤɨɪɨɫɬɢ 
ɜɟɬɪɚ ɛɨɥɟɟ 10 ɦ/ɫ. ȼ ɫɪɟɞɧɟɦ ɡɚ ɝɨɞ ɧɚɛɥɸɞɚɟɬɫɹ 4-5 ɞɧɟɣ ɫ ɩɵɥɶɧɵɦɢ 
ɛɭɪɹɦɢ.  ɋɪɟɞɧɹɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɛɭɪɢ 1,6 ɱɚɫɚ, ɦɚɤɫɢɦɚɥɶɧɚɹ – 10,5 
ɱɚɫɨɜ. ɋɤɨɪɨɫɬɶ ɜɟɬɪɚ ɩɪɢ ɩɵɥɶɧɵɯ ɛɭɪɹɯ ɞɨɫɬɢɝɚɟɬ 10-15 ɦ/ɫ. 

Ʉɨɷɮɮɢɰɢɟɧɬ ɫɬɪɚɬɢɮɢɤɚɰɢɢ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ, ɩɪɢ ɤɨɬɨɪɵɯ ɤɨɧɰɟɧɬɪɚɰɢɢ 
ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ ɦɚɤɫɢɦɚɥɟɧ, ɪɚɜɟɧ 200. Ⱦɚɧɧɵɣ 
ɤɨɷɮɮɢɰɢɟɧɬ ɭɱɢɬɵɜɚɟɬɫɹ ɜ ɪɚɫɱɟɬɟ ɪɚɫɫɟɢɜɚɧɢɹ Ɂȼ. 

 
1.3 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɚɣɨɧɚ ɪɚɫɩɨɥɨɠɟɧɢɹ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ 

ɭɪɨɜɧɸ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 
 
ɋɨɝɥɚɫɧɨ ɉɨɫɬɚɧɨɜɥɟɧɢɸ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ, N 183 "Ɉ ɧɨɪɦɚɬɢɜɚɯ 

ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɢ ɜɪɟɞɧɵɯ 
ɮɢɡɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɧɟɝɨ"[15], ɭɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɦɟɫɬɧɵɟ ɨɪɝɚɧɵ 
Ɇɢɧɢɫɬɟɪɫɬɜɚ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɷɤɨɥɨɝɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ: 
ɪɚɡɪɚɛɚɬɵɜɚɸɬ ɢ ɭɬɜɟɪɠɞɚɸɬ ɩɨɪɹɞɨɤ ɢ ɦɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ ɧɨɪɦɚɬɢɜɨɜ 
ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɢ ɜɪɟɦɟɧɧɨ ɫɨɝɥɚɫɨɜɚɧɧɵɯ 
ɜɵɛɪɨɫɨɜ ɢ ɩɨɪɹɞɨɤ ɜɵɞɚɱɢ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɭɤɚɡɚɧɧɵɟ ɜɵɛɪɨɫɵ. ȼɵɞɚɱɚ 
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ɪɚɡɪɟɲɟɧɢɣ ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɨɝɥɚɫɧɨ Ⱥɞɦɢɧɢɫɬɪɚɬɢɜɧɨɦɭ ɪɟɝɥɚɦɟɧɬɭ 
Ɏɟɞɟɪɚɥɶɧɨɣ ɫɥɭɠɛɵ ɩɨ ɷɤɨɥɨɝɢɱɟɫɤɨɦɭ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɢ ɚɬɨɦɧɨɦɭ 
ɧɚɞɡɨɪɭ ɩɨ ɢɫɩɨɥɧɟɧɢɸ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɮɭɧɤɰɢɢ ɩɨ ɜɵɞɚɱɟ ɪɚɡɪɟɲɟɧɢɣ ɧɚ 
ɜɵɛɪɨɫɵ, ɫɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, 
ɭɬɜɟɪɠɞɟɧɧɵɣ ɩɪɢɤɚɡɨɦ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɷɤɨɥɨɝɢɢ ɊɎ 
ɨɬ 31 ɨɤɬɹɛɪɹ 2008 ɝ. N 288.  

ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɢ ɜɪɟɦɟɧɧɨ ɫɨɝɥɚɫɨɜɚɧɧɵɟ ɜɵɛɪɨɫɵ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɫɬɚɰɢɨɧɚɪɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ 
ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ. 

ȼɵɛɪɨɫɵ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɫɬɚɰɢɨɧɚɪɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, 
ɧɚɯɨɞɹɳɢɯɫɹ ɧɚ ɨɛɴɟɤɬɚɯ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɩɨɞɥɟɠɚɳɢɯ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɦɭ ɷɤɨɥɨɝɢɱɟɫɤɨɦɭ ɤɨɧɬɪɨɥɸ, ɞɨɩɭɫɤɚɸɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ 
ɪɚɡɪɟɲɟɧɢɹ, ɜɵɞɚɧɧɨɝɨ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɦɢ ɨɪɝɚɧɚɦɢ Ɏɟɞɟɪɚɥɶɧɨɣ ɫɥɭɠɛɵ 
ɩɨ ɷɤɨɥɨɝɢɱɟɫɤɨɦɭ, ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦɭ ɢ ɚɬɨɦɧɨɦɭ ɧɚɞɡɨɪɭ. 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɤɨɧɤɪɟɬɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɨɪɝɚɧɵ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɉȾȼ ɢɫɯɨɞɹ ɢɡ ɟɝɨ ɪɚɫɩɨɥɨɠɟɧɢɹ, ɧɚɥɢɱɢɹ ɞɪɭɝɢɯ 
ɢɫɬɨɱɧɢɤɨɜ ɡɚɝɪɹɡɧɟɧɢɹ, ɪɚɫɩɨɥɨɠɟɧɢɹ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ, ɜɨɞɧɵɯ 
ɨɛɴɟɤɬɨɜ ɢ ɞɪɭɝɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ ɪɚɣɨɧɚ. ɗɬɢ ɉȾȼ ɞɨɥɠɧɵ ɨɛɟɫɩɟɱɢɜɚɬɶ 
ɫɨɛɥɸɞɟɧɢɟ ɜɫɟɯ ɫɚɧɢɬɚɪɧɵɯ ɧɨɪɦ ɢ ɉȾɄ ɜ ɪɚɣɨɧɟ. ɉɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɉȾȼ 
ɩɪɨɜɨɞɹɬɫɹ ɪɚɫɱɟɬɵ ɤɨɧɰɟɧɬɪɚɰɢɣ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɫɨɝɥɚɫɧɨ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦ 
ɪɟɝɥɚɦɟɧɬɚɰɢɹɦ, ɬɚɤɠɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 
ɢɫɫɥɟɞɨɜɚɧɢɣ. 

Ʉɪɚɫɧɨɹɪɫɤ ɹɜɥɹɟɬɫɹ ɝɨɪɨɞɨɦ ɫ ɨɱɟɧɶ ɜɵɫɨɤɢɦ ɭɪɨɜɧɟɦ ɡɚɝɪɹɡɧɟɧɢɹ 
ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɢɦɟɸɳɢɣ ɧɚɢɛɨɥɶɲɢɟ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ 1 ɢ 2 ɤɥɚɫɫɚ ɨɩɚɫɧɨɫɬɢ ɢ ɪɚɫɩɨɥɨɠɟɧɧɵɣ ɜ ɦɟɫɬɧɨɫɬɢ, 
ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɣɫɹ ɤɨɦɩɥɟɤɫɚɦɢ ɚɧɨɦɚɥɶɧɨ ɨɩɚɫɧɵɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ 
ɩɚɪɚɦɟɬɪɨɜ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɯ ɧɚɤɨɩɥɟɧɢɸ ɬɨɤɫɢɱɧɵɯ ɩɪɢɦɟɫɟɣ ɜ ɚɬɦɨɫɮɟɪɟ. 

ɇɚɛɥɸɞɟɧɢɟ ɡɚ ɡɚɝɪɹɡɧɟɧɢɟɦ ɚɬɦɨɫɮɟɪɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ ɩɨɦɨɳɢ 
ɫɢɫɬɟɦɵ ɦɨɧɢɬɨɪɢɧɝɚ. ɋɢɫɬɟɦɚ ɧɚɛɥɸɞɟɧɢɣ ɜɤɥɸɱɚɟɬ:  

ɚ) ɦɚɪɲɪɭɬɧɵɟ ɧɚɛɥɸɞɟɧɢɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɟɪɟɞɜɢɠɧɵɯ 
ɥɚɛɨɪɚɬɨɪɢɣ ɤɨɧɬɪɨɥɹ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ ɢ ɩɪɨɦɵɲɥɟɧɧɵɯ ɜɵɛɪɨɫɨɜ; 

ɛ) ɢɡɦɟɪɟɧɢɟ ɤɨɫɜɟɧɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ: 
ɩɪɨɡɪɚɱɧɨɫɬɶ ɚɬɦɨɫɮɟɪɵ, ɚɬɦɨɫɮɟɪɧɨɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ, ɫɨɫɬɚɜɥɹɸɳɢɯ 
ɪɚɞɢɚɰɢɨɧɧɨɝɨ ɛɚɥɚɧɫɚ ɢ ɞɪ.; 

ɜ) ɢɡɦɟɪɟɧɢɹ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɩɚɪɚɦɟɬɪɨɜ ɚɬɦɨɫɮɟɪɵ ɜ ɩɪɢɡɟɦɧɨɦ ɢ 
ɩɨɝɪɚɧɢɱɧɨɦ ɫɥɨɟ ɚɬɦɨɫɮɟɪɵ. 

ɂɡɦɟɧɟɧɢɹ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɡɚɜɢɫɹɬ ɨɬ ɩɨɝɨɞɧɵɯ 
ɭɫɥɨɜɢɣ, ɜ ɨɫɧɨɜɧɨɦ ɨɬ ɧɚɩɪɚɜɥɟɧɢɹ ɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ, ɬɟɦɩɟɪɚɬɭɪɵ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. Ⱦɥɹ ɤɨɧɬɪɨɥɹ ɫɬɟɩɟɧɢ ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ ɩɪɟɞɩɪɢɹɬɢɟ 
ɩɪɨɜɨɞɢɬ ɫɢɫɬɟɦɧɵɣ ɦɨɧɢɬɨɪɢɧɝ ɫɨɫɬɨɹɧɢɹ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ – ɤɨɦɩɥɟɤɫɧɭɸ 
ɫɢɫɬɟɦɭ ɧɚɛɥɸɞɟɧɢɣ, ɨɰɟɧɤɢ ɢ ɩɪɨɝɧɨɡɚ ɢɡɦɟɧɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ 
ɜɨɡɞɭɯɚ ɢ ɛɢɨɫɮɟɪɵ ɜ ɰɟɥɨɦ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɩɪɨɝɧɨɡɢɪɨɜɚɬɶ ɧɚ ɛɭɞɭɳɢɟ 
ɢɡɦɟɧɟɧɢɟ ɩɚɪɚɦɟɬɪɨɜ ɡɚɝɪɹɡɧɟɧɢɹ ɨɬ ɞɚɧɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ.  
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ɉɟɪɟɱɟɧɶ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɨɩɪɟɞɟɥɹɟɦɵɯ ɜ ɚɬɦɨɫɮɟɪɧɨɦ 
ɜɨɡɞɭɯɟ, ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 1.2. 

 
Ɍɚɛɥɢɰɚ 1.2 – ɉɟɪɟɱɟɧɶ ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɜɟɳɟɫɬɜ 

№ ɉɪɢɦɟɫɶ 
ɉȾɄ ɦɚɤɫɢɦɚɥɶɧɚɹ 
ɪɚɡɨɜɚɹ, ɦɝ/ɦ3  

ɉȾɄ 
ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ, 
ɦɝ/ɦ3  

Ʉɥɚɫɫ 
ɨɩɚɫɧɨɫɬɢ 

1 Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 0,200 0,0400 2 
2 Ⱥɡɨɬɚ ɨɤɫɢɞ 0,400 0,0600 3 
3 Ⱥɦɦɢɚɤ 0,200 0,0400 4 
4 Ⱥɧɝɢɞɪɢɞ ɫɟɪɧɢɫɬɵɣ (ɫɟɪɵ 

ɞɢɨɤɫɢɞ) 
0,500 0,0500 3 

5 Ȼɟɧɡɨɥ 0,300 0,1000 2 
6 Ȼɟɧɡ(ɚ)ɩɢɪɟɧ - 0,1ɦɤɝ/100ɦ3 1 
7 ȼɡɜɟɲɟɧɧɵɟ ɜɟɳɟɫɬɜɚ 0,500 0,1500 3 
8 Ƚɢɞɪɨɮɬɨɪɢɞ 0,020 0,0500 2 
9 Ƚɢɞɪɨɯɥɨɪɢɞ 0,200 0,1000 2 
10 Ʉɫɢɥɨɥ 0,200 - 3 
11 ɋɟɪɨɜɨɞɨɪɨɞ 0,080 - 2 
12 ɋɟɪɨɭɝɥɟɪɨɞ 0,030 0,0050 2 
13 Ɍɨɥɭɨɥ 0,600 - 3 
14 ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 5,000 3,0000 4 
15 Ɏɟɧɨɥ 0,010 0,0060 2 
16 Ɏɨɪɦɚɥɶɞɟɝɢɞ 0,050 0,0100 1 
17 ɏɥɨɪ 0,100 0,0300 2 
18 ɗɬɢɥɛɟɧɡɨɥ 0,020 - 3 
19 ɏɪɨɦ (ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ɯɪɨɦɚ VI 

ɨɤɫɢɞ) 
- 0,0150 1 

20 ɋɜɢɧɟɰ (ɢ ɟɝɨ ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ 
ɫɨɟɞɢɧɟɧɢɹ ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ 
ɫɜɢɧɟɰ) 

0,001 0,0030 1 

21 Ɇɚɪɝɚɧɟɰ (ɟɝɨ ɫɨɟɞɢɧɟɧɢɹ ɜ 
ɩɟɪɟɫɱɟɬɟ ɧɚ ɦɚɪɝɚɧɟɰ IV ɨɤɫɢɞ) 

0,010 0,0010 2 

22 ɇɢɤɟɥɶ (ɧɢɤɟɥɶ ɨɤɫɢɞ ɜ 
ɩɟɪɟɫɱɟɬɟ ɧɚ ɧɢɤɟɥɶ) 

- 0,0010 2 

23 Ɇɟɞɶ (ɨɤɫɢɞ ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ɦɟɞɶ) - 0,0020 2 
24 ɐɢɧɤ (ɰɢɧɤ ɨɤɫɢɞ ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ 

ɰɢɧɤ) 
- 0,0500 3 

25 ɀɟɥɟɡɨ (Fe2O3. FeO ɜ ɩɟɪɟɫɱɟɬɟ 
ɧɚ ɠɟɥɟɡɨ) 

- 0,0400 3 

26 Ʉɚɞɦɢɣ (ɤɚɞɦɢɹ ɨɤɫɢɞ ɜ 
ɩɟɪɟɫɱɟɬɟ ɧɚ ɤɚɞɦɢɣ) 

- 0,0003 1 

27 Ⱥɥɸɦɢɧɢɣ (Al2O3 ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ 
ɚɥɸɦɢɧɢɣ) 

- 0,0100 2 

 
ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɪɚɡɞɟɥɨɦ 7.1.5 ɋɚɧɉɢɇ 2.2.1/2.1.1.1200-03 

ɞɟɪɟɜɨɨɛɪɚɛɚɬɵɜɚɸɳɟɟ ɩɪɨɢɡɜɨɞɫɬɜɨ ɨɬɧɨɫɢɬɫɹ ɤ III ɤɥɚɫɫɭ ɫ 
ɨɪɢɟɧɬɢɪɨɜɨɱɧɵɦ ɪɚɡɦɟɪɨɦ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɨɣ ɡɨɧɵ 300 ɦ. [14] 
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2 Ɉɩɢɫɚɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɰɟɩɨɱɤɢ ɩɪɨɢɡɜɨɞɫɬɜɚ 
 

Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɩɪɨɢɡɜɨɞɫɬɜɚ ɨɮɢɫɧɨɣ ɦɟɛɟɥɢ, ɚ ɢɦɟɧɧɨ 
ɭɱɟɧɢɱɟɫɤɨɝɨ ɫɬɨɥɚ, ɞɟɥɢɬɫɹ ɧɚ ɱɟɬɵɪɟ ɱɚɫɬɢ. ɉɟɪɜɚɹ ɱɚɫɬɶ – ɪɚɫɱɟɬ 
ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɢɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ ɩɪɨɢɡɜɨɞɢɦɨɝɨ ɩɪɨɞɭɤɬɚ. 
ȼɬɨɪɚɹ – ɞɨɫɬɚɜɤɚ, ɪɚɡɝɪɭɡɤɚ ɢ ɯɪɚɧɟɧɢɟ ɫɵɪɶɹ ɢ ɫɨɩɭɬɫɬɜɭɸɳɢɯ ɦɚɬɟɪɢɚɥɨɜ. 
Ɍɪɟɬɶɹ ɱɚɫɬɶ – ɩɪɟɨɛɪɚɡɨɜɚɧɢɟ ɪɟɫɭɪɫɨɜ ɢ ɩɨɥɭɮɚɛɪɢɤɚɬɨɜ ɜ ɝɨɬɨɜɨɟ 
ɢɡɞɟɥɢɟ, ɬ.ɟ. ɢɡɝɨɬɨɜɥɟɧɢɟ ɥɢɫɬɨɜ Ⱦɋɉ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ 
ɤɚɪɤɚɫɚ.  Ɂɚɤɥɸɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ – ɩɪɢɜɟɞɟɧɢɟ ɢɡɞɟɥɢɣ ɜ ɝɨɬɨɜɵɣ ɜɢɞ: ɫɛɨɪɤɚ, 
ɭɩɚɤɨɜɤɚ, ɯɪɚɧɟɧɢɟ ɢ ɨɬɩɪɚɜɤɚ.  

 
2.1  Ɋɚɫɱɟɬ ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɢɫɯɨɞɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɢ 

ɩɪɨɢɡɜɨɞɢɦɨɝɨ ɩɪɨɞɭɤɬɚ 
 
ɍɱɢɬɵɜɚɹ, ɱɬɨ ɜ ɝ. Ʉɪɚɫɧɨɹɪɫɤɟ ɢɦɟɟɬɫɹ ɨɞɧɨ ɩɪɟɞɩɪɢɹɬɢɟ ɩɨ 

ɩɪɨɢɡɜɨɞɫɬɜɭ ɦɟɛɟɥɢ, ɛɭɞɟɦ ɜɟɫɬɢ ɪɚɫɱɟɬ ɞɥɹ ɧɟɛɨɥɶɲɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ. 
ɑɢɫɥɨ ɢɡɝɨɬɨɜɥɹɟɦɵɯ ɢɡɞɟɥɢɣ ɜ ɞɟɧɶ – 30 ɲɬ./ɦɟɫɹɰ.   

 

 
Ɋɢɫɭɧɨɤ 2.1. – Ƚɨɬɨɜɨɟ ɢɡɞɟɥɢɟ – ɭɱɟɧɢɱɟɫɤɢɣ ɫɬɨɥ. 

 
ɉɚɪɚɦɟɬɪɵ ɢɡɞɟɥɢɹ:  
 ɫɬɨɥɟɲɧɢɰɚ – 1205ɯ505ɦɦ; 
 ɡɚɞɧɹɹ ɫɬɟɧɤɚ – 1205ɯ505ɦɦ; 
 ɜɵɫɨɬɚ ɫɬɨɥɚ – 760ɦɦ; 
 ɫɢɞɟɧɶɟ – 1205ɯ335ɦɦ; 
 ɜɵɫɨɬɚ ɫɢɞɟɧɶɹ – 470ɦɦ; 
 ɬɨɥɳɢɧɚ ɫɬɨɥɟɲɧɢɰɵ, ɡɚɞɧɟɣ ɫɬɟɧɤɢ ɢ ɫɢɞɟɧɶɹ – 20ɦɦ. 
Ɋɚɫɫɱɢɬɚɟɦ ɧɟɨɛɯɨɞɢɦɨɟ ɤɨɥɢɱɟɫɬɜɨ ɥɢɫɬɨɜ Ⱦɋɉ ɢ ɞɨɫɬɚɜɥɹɟɦɨɝɨ 

ɤɨɥɢɱɟɫɬɜɚ ɨɩɢɥɨɤ: 
ɋɬɨɥɟɲɧɢɰɚ: 1205*505*20 ≈ 0,013ɦ3; 
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ɋɬɟɧɤɚ: 1205*505*20 ≈ 0,013ɦ3; 
ɋɢɞɟɧɢɟ: 1205*335*20 ≈ 0,009ɦ3; 
1 ɢɡɞɟɥɢɟ = 0,035ɦ3 Ⱦɋɉ; 
30*0,035 = 1,05ɦ3 Ⱦɋɉ ɬɪɟɛɭɟɬɫɹ ɜ ɫɭɬɤɢ; 
Ɍɪɟɛɭɟɬɫɹ 10,432 ɩɥɢɬɵ Ⱦɋɉ, ɨɤɪɭɝɥɹɟɦ ɜ ɛɨɥɶɲɭɸ ɫɬɨɪɨɧɭ => 11 

ɩɥɢɬ 
ɇɟɨɛɯɨɞɢɦɚɹ ɞɥɢɧɚ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɬɪɭɛɵ ɞɥɹ ɢɡɞɟɥɢɹ: 
760*4+470*2+485*2+1180*2+700*2 = 7740 ɦɦ; 
7740*30 = 232200 ɦɦ = 23,22 ɦ ɬɪɭɛɵ ɜ ɞɟɧɶ. 
 
2.2  Ⱦɨɫɬɚɜɤɚ, ɪɚɡɝɪɭɡɤɚ ɢ ɯɪɚɧɟɧɢɟ ɫɵɪɶɹ ɢ ɫɨɩɭɬɫɬɜɭɸɳɢɯ 

ɦɚɬɟɪɢɚɥɨɜ 
 
2.2.1  Ⱦɨɫɬɚɜɤɚ ɫɵɪɶɹ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ Ⱦɋɉ 
 
ɋɵɪɶɟ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɥɢɫɬɨɜ Ⱦɋɉ ɩɨɫɬɚɜɥɹɟɬɫɹ ɜ ɜɢɞɟ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɳɟɩɵ ɢ ɞɪɟɜɟɫɧɵɯ ɨɬɯɨɞɨɜ. Ⱦɚɧɧɵɣ ɜɢɞ ɫɵɪɶɹ ɯɪɚɧɢɬɫɹ ɧɚ 
ɡɚɤɪɵɬɨɦ ɫɤɥɚɞɟ. Ⱦɪɟɜɟɫɧɵɟ ɦɚɬɟɪɢɚɥɵ ɩɪɢɜɨɡɹɬ ɝɪɭɡɨɜɵɦ ɫɚɦɨɫɜɚɥɨɦ 
«ɄɚɦȺɁ», ɡɚɬɟɦ ɜɵɝɪɭɠɚɸɬ ɧɚ ɫɤɥɚɞ.  Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɝɪɭɡɨɜɨɝɨ ɫɚɦɨɫɜɚɥɚ ɦɚɪɤɢ «ɄȺɆȺɁ-65115» ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.1. 

 
Ɍɚɛɥɢɰɚ 2.1 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɝɪɭɡɨɜɨɝɨ ɫɚɦɨɫɜɚɥɚ 

«ɄȺɆȺɁ-65115» 
Ɉɛɳɢɟ ɞɚɧɧɵɟ «ɄȺɆȺɁ-65115» 

Ɍɢɩ ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɫɚɦɨɫɜɚɥ 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, ɤɝ 15 000 
ɉɨɥɧɚɹ ɦɚɫɫɚ, ɤɝ 22200 
ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɤɭɡɨɜɚ, ɦ3 10,85 
Ɋɚɞɢɭɫ ɪɚɡɜɨɪɨɬɚ, ɦ 9 
Ɉɛɴɟɦ ɛɚɤɚ, ɥ 250 

Ⱦɜɢɝɚɬɟɥɶ 

Ɍɢɩ/ɦɚɪɤɚ 740.51-260 (ȿɜɪɨ-2) 
Ɋɚɛɨɱɢɣ ɨɛɴɟɦ, ɫɦ3 10850 
Ɇɨɳɧɨɫɬɶ, ɥ.ɫ/ɨɛ/ɦɢɧ 245/2200 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ, ɤɦ/ɱ 80 
ɋɪɟɞɧɢɣ ɪɚɫɯɨɞ, ɥ/100ɤɦ 32 

 
2.2.2 Ⱦɨɫɬɚɜɤɚ ɫɵɪɶɹ ɞɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ 
 
Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɤɚɪɤɚɫɚ ɩɚɪɬɵ ɧɟɨɛɯɨɞɢɦɚ ɬɪɭɛɚ ɤɜɚɞɪɚɬɧɚɹ 

(30ɯ30ɯ1,5). ɉɨɫɬɚɜɥɹɟɬɫɹ ɞɥɢɧɨɣ 6ɦ. ɋɬɚɥɶ ɯɤ, ȽɄ, ɦɚɪɤɚ 1-2ɩɫ. 
ɉɨɫɬɚɜɥɹɟɬɫɹ ɚɜɬɨɦɨɛɢɥɟɦ «ɄȺɆȺɁ-4308». Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɝɪɭɡɨɜɨɝɨ ɫɚɦɨɫɜɚɥɚ ɦɚɪɤɢ «ɄȺɆȺɁ-4308» ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.2. 
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Ɍɚɛɥɢɰɚ 2.2 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɬɨɦɨɛɢɥɹ «ɄȺɆȺɁ-4308» 

 Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
Ɉɛɳɢɟ ɞɚɧɧɵɟ «ɄȺɆȺɁ-4308» 
Ɍɢɩ ɤɨɦɦɟɪɱɟɫɤɢɣ 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, ɤɝ 5500 
ɉɨɥɧɚɹ ɦɚɫɫɚ, ɤɝ 11500 
ɉɨɥɟɡɧɵɣ ɨɛɴɟɦ ɤɭɡɨɜɚ, ɦ3 6,7 
Ɋɚɞɢɭɫ ɪɚɡɜɨɪɨɬɚ, ɦ  8,5 
Ɉɛɴɟɦ ɛɚɤɚ, ɥ 210 
Ⱦɜɢɝɚɬɟɥɶ  
Ɋɚɛɨɱɢɣ ɨɛɴɟɦ, ɫɦ3 10850 
Ɇɨɳɧɨɫɬɶ, ɥ.ɫ/ɨɛ/ɦɢɧ 245/2200 
ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ  
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ, ɤɦ/ɱ 105 
ɋɪɟɞɧɢɣ ɪɚɫɯɨɞ, ɥ/100ɤɦ 23 

 
ɗɥɟɤɬɪɨɞɵ ɆɊ-3 ɞɥɹ ɫɜɚɪɤɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɞɨɫɬɚɜɥɹɸɬ 

ɧɚ ɚɜɬɨɦɨɛɢɥɟ «ȽȺɁ 3302», ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɤɨɬɨɪɨɝɨ 
ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 2.3. 

 

 
 

Ɋɢɫɭɧɨɤ 2.2 – «ȽȺɁ 3302» 
 

Ɍɚɛɥɢɰɚ 2.3 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɜɬɨɦɨɛɢɥɹ «ȽȺɁ 3302» 
Ɉɛɳɢɟ ɞɚɧɧɵɟ «ȽȺɁ 3302» 
Ɍɢɩ Ⱥɜɬɨɦɨɛɢɥɶ ɛɨɪɬɨɜɨɣ 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, ɤɝ 1850 
ɉɨɥɧɚɹ ɦɚɫɫɚ, ɤɝ 3500 
Ɋɚɞɢɭɫ ɪɚɡɜɨɪɨɬɚ, ɦ 9 

ɗɤɫɩɥɭɚɬɚɰɢɨɧɧɵɟ ɩɨɤɚɡɚɬɟɥɢ 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɫɤɨɪɨɫɬɶ, ɤɦ/ɱ 115 
ɋɪɟɞɧɢɣ ɪɚɫɯɨɞ, ɥ/100ɤɦ 11,5 

 
ɇɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ, ɩɨ ɤɨɬɨɪɵɦ ɩɪɨɢɡɜɨɞɹɬ ɷɥɟɤɬɪɨɞɵ ɦɚɪɤɢ 

ɆɊ-3, ɹɜɥɹɸɬɫɹ ȽɈɋɌ 9466 ɢ 9467. ɉɨ ɬɪɟɛɨɜɚɧɢɹɦ ɩɨɫɥɟɞɧɟɝɨ ɫɬɚɧɞɚɪɬɚ, 
ɞɚɧɧɵɟ ɢɡɞɟɥɢɹ ɩɪɢɱɢɫɥɹɸɬɫɹ ɤ ɬɢɩɭ ɗ46. ɂɫɩɨɥɶɡɨɜɚɬɶ ɢɯ ɪɟɤɨɦɟɧɞɭɟɬɫɹ 
ɞɥɹ ɫɜɚɪɢɜɚɧɢɹ ɞɟɬɚɥɟɣ, ɢɡɝɨɬɨɜɥɟɧɧɵɯ ɢɡ ɭɝɥɟɪɨɞɢɫɬɵɯ, ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ 
ɢ ɧɢɡɤɨɥɟɝɢɪɨɜɚɧɧɵɯ ɫɬɚɥɟɣ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɩɨɤɚɡɚɬɟɥɶ ɦɟɯɚɧɢɱɟɫɤɨɝɨ 
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ɫɨɩɪɨɬɢɜɥɟɧɢɹ ɪɚɡɪɵɜɭ (ɜɪɟɦɟɧɧɨɝɨ), ɧɟ ɩɪɟɜɵɲɚɸɳɢɣ 50 ɤɝɫ/ɦɦ2, ɱɬɨ 
ɫɨɨɬɜɟɬɫɬɜɭɟɬ 490 Ɇɉɚ. ɋɜɚɪɢɜɚɬɶ ɬɚɤɢɦɢ ɷɥɟɤɬɪɨɞɚɦɢ ɦɨɠɧɨ ɞɟɬɚɥɢ, 
ɬɨɥɳɢɧɚ ɤɨɬɨɪɵɯ ɧɚɯɨɞɢɬɫɹ ɜ ɢɧɬɟɪɜɚɥɟ 3–20 ɦɦ. [16,17] 

Ⱦɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɫɜɚɪɨɱɧɵɯ ɷɥɟɤɬɪɨɞɨɜ ɆɊ-3 ɢɫɩɨɥɶɡɭɸɬ ɩɪɨɜɨɥɨɤɭ 
ɋɜ-08, ɞɢɚɦɟɬɪ ɤɨɬɨɪɨɣ ɧɚɯɨɞɢɬɫɹ ɜ ɩɪɟɞɟɥɚɯ ɨɬ 3 ɞɨ 6 ɦɦ. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɞɚɧɧɵɯ ɢɡɞɟɥɢɣ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨɤɪɵɬɢɟɦ ɪɭɬɢɥɨɜɨɝɨ ɬɢɩɚ, 
ɤɨɬɨɪɨɟ ɧɚ ɧɢɯ ɧɚɧɟɫɟɧɨ. 

ɗɥɟɤɬɪɨɞɵ ɦɚɪɤɢ ɆɊ-3 ɬɪɟɛɭɸɬ ɫɨɛɥɸɞɟɧɢɹ ɨɩɪɟɞɟɥɟɧɧɵɯ ɭɫɥɨɜɢɣ 
ɯɪɚɧɟɧɢɹ: ɫɭɯɨɟ ɨɬɚɩɥɢɜɚɟɦɨɟ ɩɨɦɟɳɟɧɢɟ, ɬɟɦɩɟɪɚɬɭɪɚ ɜ ɧɟɦ ɧɟ ɞɨɥɠɧɚ 
ɛɵɬɶ ɧɢɠɟ +15 ɝɪɚɞɭɫɨɜ. Ʉɪɨɦɟ ɷɬɨɝɨ, ɧɟɨɛɯɨɞɢɦɨ ɢɫɤɥɸɱɢɬɶ ɜɨɡɦɨɠɧɨɫɬɶ 
ɭɜɥɚɠɧɟɧɢɹ ɢɡɞɟɥɢɣ, ɢɯ ɡɚɝɪɹɡɧɟɧɢɹ, ɚ ɬɚɤɠɟ ɦɟɯɚɧɢɱɟɫɤɨɝɨ ɩɨɜɪɟɠɞɟɧɢɹ ɢɯ 
ɩɨɜɟɪɯɧɨɫɬɢ. ȿɫɥɢ ɫɜɚɪɨɱɧɵɟ ɷɥɟɤɬɪɨɞɵ ɯɪɚɧɢɥɢɫɶ ɜ ɭɫɥɨɜɢɹɯ ɩɨɜɵɲɟɧɧɨɣ 
ɜɥɚɠɧɨɫɬɢ, ɬɨ ɩɟɪɟɞ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɢɯ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɫɭɲɢɬɶ, ɩɨɦɟɫɬɢɜ ɜ 
ɩɟɱɶ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ 180 ɝɪɚɞɭɫɨɜ ɧɚ ɨɞɢɧ ɱɚɫ. 

Ⱦɥɹ ɪɚɛɨɬɵ ɫ ɷɥɟɤɬɪɨɞɚɦɢ ɆɊ-3 ɦɨɝɭɬ ɛɵɬɶ ɢɫɩɨɥɶɡɨɜɚɧɵ ɢɫɬɨɱɧɢɤɢ ɢ 
ɩɨɫɬɨɹɧɧɨɝɨ, ɢ ɩɟɪɟɦɟɧɧɨɝɨ ɬɨɤɚ. ɂɫɩɨɥɶɡɭɟɦɵɟ ɢɫɬɨɱɧɢɤɢ ɬɨɤɚ ɞɨɥɠɧɵ 
ɨɛɟɫɩɟɱɢɜɚɬɶ ɧɚɩɪɹɠɟɧɢɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ (ɏɏ) ɧɟ ɦɟɧɶɲɟ 50ȼ. ȿɫɥɢ ɛɟɪɟɬɫɹ 
ɢɫɬɨɱɧɢɤ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ, ɬɨ ɫɜɚɪɤɢ ɫɥɟɞɭɟɬ ɜɵɩɨɥɧɹɬɶ ɧɚ ɨɛɪɚɬɧɨɣ 
ɩɨɥɹɪɧɨɫɬɢ (ɩɥɸɫ ɩɨɞɤɥɸɱɚɟɬɫɹ ɤ ɷɥɟɤɬɪɨɞɭ). ɋɜɚɪɨɱɧɵɟ ɷɥɟɤɬɪɨɞɵ ɦɚɪɤɢ 
ɆɊ-3 ɩɨɡɜɨɥɹɸɬ ɜɵɩɨɥɧɹɬɶ ɪɚɛɨɬɵ ɜ ɪɚɡɥɢɱɧɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɦ 
ɩɨɥɨɠɟɧɢɢ. 

ɂɡɞɟɥɢɹ ɦɚɪɤɢ ɆɊ-3 ɨɬɥɢɱɚɸɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɦɢ: 

 ɫɜɚɪɨɱɧɚɹ ɞɭɝɚ ɡɚɠɢɝɚɟɬɫɹ ɥɟɝɤɨ ɢ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɜɵɫɨɤɨɣ 
ɭɫɬɨɣɱɢɜɨɫɬɶɸ ɝɨɪɟɧɢɹ; 

 ɥɟɝɤɨɟ ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɜɚɪɧɨɝɨ ɲɜɚ; 
 ɦɢɧɢɦɚɥɶɧɨɟ ɪɚɡɛɪɵɡɝɢɜɚɧɢɟ ɦɟɬɚɥɥɚ; 
 ɲɥɚɤɨɜɚɹ ɤɨɪɤɚ, ɮɨɪɦɢɪɭɸɳɚɹɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɲɜɚ, ɥɟɝɤɨ 

ɨɬɞɟɥɹɟɬɫɹ; 
 ɩɨɜɬɨɪɧɨɟ ɡɚɠɢɝɚɧɢɟ ɞɭɝɢ ɬɚɤɠɟ ɩɪɨɢɫɯɨɞɢɬ ɥɟɝɤɨ; 
 ɫɜɚɪɨɱɧɵɟ ɪɚɛɨɬɵ, ɜɵɩɨɥɧɹɟɦɵɟ ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨɞɨɜ ɆɊ-3, 

ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɜɵɫɨɤɨɣ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ, ɚ ɬɚɤɠɟ ɤɚɱɟɫɬɜɨɦ 
ɩɨɥɭɱɚɟɦɨɝɨ ɲɜɚ. 

ɇɚ ɩɪɟɞɩɪɢɹɬɢɢ ɷɥɟɤɬɪɨɞɵ ɯɪɚɧɹɬɫɹ ɧɚ ɫɩɟɰɢɚɥɶɧɨɦ ɨɬɞɟɥɶɧɨɦ ɫɤɥɚɞɟ, 
ɱɬɨ ɝɚɪɚɧɬɢɪɭɟɬ ɢɯ ɫɨɯɪɚɧɧɨɫɬɶ ɜ ɬɟɱɟɧɢɢ ɜɫɟɝɨ ɫɪɨɤɚ ɯɪɚɧɟɧɢɹ, ɚ ɬɚɤɠɟ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɟɡɨɩɚɫɧɵɟ ɭɫɥɨɜɢɹ ɬɪɭɞɚ ɞɥɹ ɪɚɛɨɬɧɢɤɨɜ. [17] 

 
2.2.3 Ⱦɨɫɬɚɜɤɚ ɦɚɡɭɬɚ ɢ ɷɥɟɤɬɪɨɞɨɜ «ɆɊ-3» ɢ ɨɪɝɚɧɢɡɚɰɢɹ 

ɯɪɚɧɟɧɢɹ 
 
Ɇɚɡɭɬ ɫɱɢɬɚɟɬɫɹ ɨɞɧɢɦ ɢɡ ɧɚɢɛɨɥɟɟ ɜɨɫɬɪɟɛɨɜɚɧɧɵɯ ɬɨɩɥɢɜɧɵɯ 

ɦɚɬɟɪɢɚɥɨɜ, ɩɨɷɬɨɦɭ ɯɪɚɧɟɧɢɟ ɦɚɡɭɬɚ ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɨɣ ɩɪɨɛɥɟɦɨɣ ɞɥɹ 
ɦɧɨɠɟɫɬɜɚ ɨɪɝɚɧɢɡɚɰɢɣ. ɏɪɚɧɟɧɢɟ ɦɚɡɭɬɚ ɨɱɟɧɶ ɬɪɭɞɨɟɦɤɢɣ ɩɪɨɰɟɫɫ, ɬ.ɤ. ɨɧ 
ɧɟɢɡɛɟɠɧɨ ɩɨɞɜɟɪɝɚɟɬɫɹ ɧɟɤɨɬɨɪɵɦ ɮɢɡɢɤɨ-ɯɢɦɢɱɟɫɤɢɦ ɢɡɦɟɧɟɧɢɹɦ ɢ 
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ɦɟɯɚɧɢɱɟɫɤɨɦɭ ɡɚɝɪɹɡɧɟɧɢɸ, ɩɨɷɬɨɦɭ ɟɝɨ ɫɤɥɚɞɢɪɨɜɚɧɢɟ ɬɪɟɛɭɟɬ ɧɚɥɢɱɢɹ 
ɤɚɱɟɫɬɜɟɧɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

ɇɟɫɦɨɬɪɹ ɧɚ ɨɛɳɭɸ ɧɟɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ ɢɫɩɚɪɟɧɢɹ, ɫɨ ɜɪɟɦɟɧɟɦ, ɩɪɢ 
ɢɫɩɚɪɟɧɢɢ ɥɟɝɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜɹɡɤɨɫɬɶ ɬɨɩɥɢɜɚ ɢ 
ɬɟɦɩɟɪɚɬɭɪɚ ɟɝɨ ɜɫɩɵɲɤɢ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɯɪɚɧɟɧɢɹ ɦɨɠɟɬ ɬɚɤɠɟ ɡɧɚɱɢɬɟɥɶɧɨ 
ɭɜɟɥɢɱɢɜɚɬɶɫɹ ɫɨɞɟɪɠɚɧɢɟ ɜɨɞɵ ɜ ɬɨɩɥɢɜɟ, ɢɡ-ɡɚ ɩɨɩɚɞɚɧɢɹ ɤɨɧɞɟɧɫɚɬɚ ɢ 
ɩɚɪɚ ɜɫɥɟɞɫɬɜɢɟ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɩɨɞɨɝɪɟɜɚɬɟɥɟɣ ɦɚɡɭɬɚ. 

ɋɪɨɤ ɯɪɚɧɟɧɢɹ ɦɚɡɭɬɚ, ɫɱɢɬɚɸɳɢɣɫɹ ɫ ɦɨɦɟɧɬɚ ɟɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ, ɧɟ 
ɦɨɠɟɬ ɩɪɟɜɵɲɚɬɶ ɩɹɬɢ ɥɟɬ. Ɇɚɡɭɬ ɫ ɯɪɚɧɟɧɢɹ ɩɨ ɢɫɬɟɱɟɧɢɢ ɷɬɨɝɨ ɫɪɨɤɚ 
ɞɨɥɠɟɧ ɫɧɢɦɚɬɶɫɹ, ɩɨɫɥɟ ɱɟɝɨ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɟɝɨ ɝɨɞɧɨɫɬɢ ɧɟɨɛɯɨɞɢɦɨ 
ɩɪɨɜɨɞɢɬɶ ɚɧɚɥɢɡ ɬɨɩɥɢɜɚ. 

ȿɦɤɨɫɬɶ ɞɥɹ ɯɪɚɧɟɧɢɹ ɦɚɡɭɬɚ ɧɟ ɬɪɟɛɭɟɬ ɝɟɪɦɟɬɢɱɧɨɫɬɢ, ɨɛɵɱɧɨ ɨɧɚ 
ɤɨɧɫɬɪɭɢɪɭɟɬɫɹ ɢɡ ɪɚɡɧɵɯ ɜɢɞɨɜ ɫɬɚɥɢ ɢɥɢ ɠɟɥɟɡɨɛɟɬɨɧɚ. Ɋɚɡɥɢɱɚɸɬɫɹ 
ɧɚɡɟɦɧɵɟ ɢ ɩɨɞɡɟɦɧɵɟ ɟɦɤɨɫɬɢ, ɚ ɬɚɤɠɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɢ ɜɟɪɬɢɤɚɥɶɧɵɟ. 

Ɉɫɧɨɜɧɵɦɢ ɬɪɟɛɨɜɚɧɢɹɦɢ ɤ ɪɟɡɟɪɜɭɚɪɚɦ ɹɜɥɹɟɬɫɹ ɢɯ ɩɪɨɱɧɨɫɬɶ ɢ 
ɡɚɳɢɬɚ ɨɬ ɫɬɚɬɢɱɟɫɤɨɝɨ ɷɥɟɤɬɪɢɱɟɫɬɜɚ. ɍɫɬɚɧɚɜɥɢɜɚɸɬ ɟɦɤɨɫɬɢ ɜ 
ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɧɚɞɟɠɧɨɣ ɜɟɧɬɢɥɹɰɢɟɣ ɩɨɦɟɳɟɧɢɹɯ ɢɥɢ ɧɚ ɫɩɟɰɢɚɥɶɧɨ 
ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɨɬɤɪɵɬɵɯ ɩɥɨɳɚɞɤɚɯ.  

ȼɨ ɢɡɛɟɠɚɧɢɟ ɜɵɛɪɨɫɚ ɩɪɨɞɭɤɬɚ ɢɡ ɪɟɡɟɪɜɭɚɪɨɜ ɬɟɦɩɟɪɚɬɭɪɚ ɯɪɚɧɟɧɢɹ 
ɦɚɡɭɬɚ ɧɟ ɞɨɥɠɧɚ ɩɪɟɜɵɲɚɬɶ 80—90° ɋ. ɉɨɫɤɨɥɶɤɭ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ 
ɬɪɟɛɭɟɦɨɣ ɜɹɡɤɨɫɬɢ ɦɚɡɭɬ ɦɚɪɤɢ 100 ɞɨɥɠɟɧ ɩɨɫɬɭɩɚɬɶ ɤ ɮɨɪɫɭɧɤɚɦ ɩɟɱɟɣ 
ɩɨɞɨɝɪɟɬɵɦ ɞɨ ɬɟɦɩɟɪɚɬɭɪɵ ɉɈ—120°ɋ, ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɬɚɧɨɜɤɚɯ 
ɫɥɟɞɭɟɬ ɩɪɟɞɭɫɦɚɬɪɢɜɚɬɶ ɩɨɞɨɝɪɟɜɚɬɟɥɢ ɦɚɡɭɬɚ. 

Ⱦɥɹ ɯɪɚɧɟɧɢɹ ɦɚɡɭɬɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɠɟɥɟɡɨɛɟɬɨɧɧɵɟ ɢ ɦɟɬɚɥɥɢɱɟɫɤɢɟ 
ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɢ ɜɟɪɬɢɤɚɥɶɧɵɟ ɰɢɥɢɧɞɪɢɱɟɫɤɢɟ ɪɟɡɟɪɜɭɚɪɵ ɫɨ 
ɫɬɚɰɢɨɧɚɪɧɨɣ ɤɪɵɲɟɣ. [22] 

 

 
 

Ɋɢɫɭɧɨɤ 2.3 – ȿɦɤɨɫɬɶ ȿɉɉ 25 ɦ3 ɫ ɩɨɞɨɝɪɟɜɨɦ 
 

Ɋɟɡɟɪɜɭɚɪɵ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɫɬɚɥɶɧɵɟ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɧɚɥɢɜɚ ɢ 
ɯɪɚɧɟɧɢɹ ɠɢɞɤɢɯ ɬɟɦɧɵɯ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɬɢɩɚ ɦɚɡɭɬɚ ɢ ɞɪɭɝɢɯ 
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ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ, ɫ ɞɚɜɥɟɧɢɟɦ ɧɚɫɵɳɟɧɧɵɯ ɩɚɪɨɜ ɞɨ 0,07 Ɇɉɚ, ɚ ɬɚɤɠɟ ɦɨɝɭɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɟ ɝɨɪɢɡɨɧɬɚɥɶɧɵɟ ɦɚɡɭɬɧɵɟ ɟɦɤɨɫɬɢ.  

ɇɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɞɥɹ ɯɪɚɧɟɧɢɹ ɢɫɩɨɥɶɡɭɟɬɫɹ ȿɦɤɨɫɬɶ ȿɉɉ 25 ɦ3 ɫ 
ɩɨɞɨɝɪɟɜɨɦ. ȿɦɤɨɫɬɶ ɞɥɹ ɯɪɚɧɟɧɢɹ ɦɚɡɭɬɚ ɪɚɫɩɨɥɨɠɟɧɚ ɧɚ ɨɬɤɪɵɬɨɣ 
ɩɥɨɳɚɞɤɟ, ɫ ɨɬɞɟɥɶɧɵɦ ɫɴɟɡɞɨɦ ɞɥɹ ɚɜɬɨɦɨɛɢɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɚ. Ɋɟɡɟɪɜɭɚɪ 
ɧɚɯɨɞɢɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɨ ɡɚɝɨɬɨɜɥɟɧɧɨɦ ɭɝɥɭɛɥɟɧɢɢ ɜ ɡɟɦɥɟ.  

 
2.2.4 ɏɢɦɢɱɟɫɤɨɟ ɫɵɪɶɟ ɢ ɩɨɤɪɚɫɨɱɧɵɟ ɦɚɬɟɪɢɚɥɵ 
 
Ʉɪɨɦɟ ɞɪɟɜɟɫɧɨɝɨ ɫɵɪɶɹ, ɧɟɨɛɯɨɞɢɦɵɦɢ ɜ ɩɪɨɰɟɫɫɟ ɢɡɝɨɬɨɜɥɟɧɢɹ Ⱦɋɉ 

ɹɜɥɹɸɬɫɹ ɢ ɯɢɦɢɱɟɫɤɢɟ ɦɚɬɟɪɢɚɥɵ. ɂɯ ɩɪɟɞɧɚɡɧɚɱɟɧɢɟ ɫɨɫɬɨɢɬ ɜ ɫɜɹɡɵɜɚɧɢɢ 
ɢ ɫɤɥɟɢɜɚɧɢɢ ɩɨɞɝɨɬɨɜɥɟɧɧɵɯ ɞɪɟɜɟɫɧɵɯ ɱɚɫɬɢɰ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɜɵɫɨɤɢɯ 
ɬɟɦɩɟɪɚɬɭɪ ɢ ɞɚɜɥɟɧɢɹ. ȼ ɤɚɱɟɫɬɜɟ ɫɜɹɡɵɜɚɸɳɢɯ ɦɚɬɟɪɢɣ ɜɵɫɬɭɩɚɸɬ 
ɤɚɪɛɚɦɢɞɨ- ɢ ɮɟɧɨɥɨ-ɮɨɪɦɚɥɶɞɟɝɢɞɧɵɟ ɫɦɨɥɵ, ɞɨɫɬɚɬɨɱɧɨ ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɩɨ 
ɰɜɟɬɭ, ɭɪɨɜɧɸ ɬɨɤɫɢɱɧɵɯ ɢɫɩɚɪɟɧɢɣ ɢ ɜɥɚɝɨɫɬɨɣɤɨɫɬɢ. 

ɋɦɨɥɵ ɮɟɧɨɥɨ-ɮɨɪɦɚɥɶɞɟɝɢɞɧɵɟ ɨɛɥɚɞɚɸɬ ɬɟɦɧɨ-ɤɨɪɢɱɧɟɜɵɦ ɰɜɟɬɨɦ, 
ɱɬɨ ɜɥɢɹɟɬ ɧɚ ɤɨɧɟɱɧɵɣ ɨɤɪɚɫ ɝɨɬɨɜɨɝɨ ɢɡɞɟɥɢɹ, ɜɵɫɨɤɨɣ ɬɨɤɫɢɱɧɨɫɬɶɸ ɢ 
ɪɟɡɤɢɦ ɡɚɩɚɯɨɦ. ɉɪɢ ɢɯ ɩɪɢɦɟɧɟɧɢɢ ɜɪɟɦɹ ɩɪɟɫɫɨɜɚɧɢɹ ɬɪɟɛɭɟɬ ɛɨɥɟɟ 
ɞɥɢɬɟɥɶɧɵɯ ɫɪɨɤɨɜ. ɉɪɟɢɦɭɳɟɫɬɜɨ ɩɪɢɦɟɧɟɧɢɹ ɬɚɤɢɯ ɫɦɨɥ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 
ɩɨɜɵɲɟɧɧɨɣ ɫɬɨɣɤɨɫɬɢ ɤ ɜɥɚɝɟ, ɜɨɞɚ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɜɨɡɞɟɣɫɬɜɭɟɬ ɧɚ 
ɩɨɞɨɛɧɵɟ ɤɥɟɟɜɵɟ ɫɨɟɞɢɧɟɧɢɹ. 

Ɇɟɧɟɟ ɷɤɨɥɨɝɢɱɟɫɤɢ ɜɪɟɞɧɵɦɢ ɫɱɢɬɚɸɬɫɹ ɫɦɨɥɵ 
ɤɚɪɛɚɦɢɞɨɮɨɪɦɚɥɶɞɟɝɢɞɧɵɟ, ɧɨ ɨɧɢ ɨɛɥɚɞɚɸɬ ɦɟɧɶɲɟɣ ɩɪɨɱɧɨɫɬɶɸ ɢ 
ɤɥɟɟɜɨɣ ɫɥɨɣ ɪɚɡɪɭɲɚɟɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 60 °ɋ. Ⱦɋɉ, ɜ ɫɨɫɬɚɜ ɤɨɬɨɪɵɯ 
ɜɯɨɞɢɬ ɞɚɧɧɵɣ ɜɢɞ ɫɦɨɥ, ɩɪɢɦɟɧɹɸɬɫɹ ɜ ɭɫɥɨɜɢɹɯ ɧɟɡɧɚɱɢɬɟɥɶɧɨ ɩɟɪɟɩɚɞɚ 
ɭɪɨɜɧɹ ɜɥɚɠɧɨɫɬɢ. 

ɉɨɦɢɦɨ ɤɥɟɹɳɢɯ ɤɨɦɩɨɧɟɧɬɨɜ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ Ⱦɋɉ 
ɭɩɪɨɱɧɹɸɳɢɟ ɢ ɜɨɞɨɨɬɬɚɥɤɢɜɚɸɳɢɟ ɞɨɛɚɜɤɢ. ɂɯ ɩɪɢɦɟɧɟɧɢɟ ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɫɨɯɪɚɧɟɧɢɸ ɮɨɪɦɵ ɝɨɬɨɜɵɯ ɢɡɞɟɥɢɣ ɩɪɢ ɩɟɪɟɩɚɞɚɯ ɜɥɚɠɧɨɫɬɢ, ɩɨɫɤɨɥɶɤɭ 
ɛɟɡ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɨɛɪɚɛɨɬɤɢ ɩɨɪɢɫɬɚɹ ɫɬɪɭɤɬɭɪɚ ɞɪɟɜɟɫɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 
ɜɩɢɬɵɜɚɟɬ ɜɥɚɝɭ ɢɡ ɜɨɡɞɭɯɚ ɥɢɛɨ ɩɪɢ ɩɨɝɪɭɠɟɧɢɢ ɜ ɜɨɞɭ. 

Ƚɢɞɪɨɮɨɛɧɵɟ ɜɹɡɤɢɟ ɜɟɳɟɫɬɜɚ ɜ ɪɚɫɩɥɚɜɥɟɧɧɨɦ ɜɢɞɟ ɫɩɨɫɨɛɧɵ 
ɡɚɤɪɵɜɚɬɶ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɩɨɪɵ ɦɚɬɟɪɢɚɥɚ, ɱɬɨ ɫɬɚɧɨɜɢɬɫɹ ɩɪɟɩɹɬɫɬɜɢɟɦ ɞɥɹ 
ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɜɥɚɝɢ ɜɨɜɧɭɬɪɶ. Ɍɚɤɢɦɢ ɜɟɳɟɫɬɜɚɦ ɹɜɥɹɸɬɫɹ ɰɟɪɟɡɢɧ, 
ɩɚɪɚɮɢɧ, ɞɢɫɬɢɥɥɹɬɧɵɣ ɝɚɱ. ȼ ɞɪɟɜɟɫɧɭɸ ɦɚɫɫɭ ɨɧɢ ɜɜɨɞɹɬɫɹ ɤɚɤ ɳɟɥɨɱɧɵɟ 
ɷɦɭɥɶɫɢɢ, ɪɚɡɛɚɜɥɟɧɧɵɟ ɝɨɪɹɱɟɣ ɜɨɞɨɣ. Ɉɫɚɠɞɟɧɢɟ ɝɢɞɪɨɮɨɛɧɵɯ ɜɟɳɟɫɬɜ ɧɚ 
ɞɪɟɜɟɫɧɵɯ ɜɨɥɨɤɧɚɯ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɜɨɞɧɵɯ ɪɚɫɬɜɨɪɨɜ 
ɫɟɪɧɨɤɢɫɥɨɝɨ ɚɥɸɦɢɧɢɹ ɢɥɢ ɫɟɪɧɨɣ ɤɢɫɥɨɬɵ. 

ȼ ɤɚɱɟɫɬɜɟ ɭɩɪɨɱɧɹɸɳɟɣ ɞɨɛɚɜɤɢ ɩɪɢɦɟɧɹɟɬɫɹ ɮɟɧɨɥɨ-
ɮɨɪɦɚɥɶɞɟɝɢɞɧɚɹ ɫɦɨɥɚ, ɩɪɢɦɟɧɹɟɦɚɹ ɢ ɞɥɹ ɫɤɥɟɢɜɚɧɢɹ. ȿɟ ɩɪɢɫɭɬɫɬɜɢɟ ɜ 
ɫɨɫɬɚɜɟ ɭɜɟɥɢɱɢɜɚɟɬ ɩɪɨɱɧɨɫɬɶ Ⱦɋɉ ɩɪɢ ɧɚɥɢɱɢɢ ɜ ɫɨɫɬɚɜɟ ɩɥɢɬ ɞɪɟɜɟɫɢɧɵ 
ɥɢɫɬɜɟɧɧɵɯ ɩɨɪɨɞ ɛɨɥɟɟ 30% ɥɢɛɨ ɩɪɢ ɫɨɞɟɪɠɚɧɢɢ ɜɨɥɨɤɨɧ, ɛɨɥɟɟ ɤɨɪɨɬɤɢɯ, 
ɱɟɦ ɬɪɟɛɭɟɬɫɹ. 
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Ⱦɨɫɬɚɜɤɚ ɫɦɨɥɵ ɢ ɤɪɚɫɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɫɩɟɰɢɚɥɶɧɵɯ ɤɨɧɬɟɣɧɟɪɚɯ 
ɚɜɬɨɦɨɛɢɥɟɦ «ȽȺɁ 3302». Ɋɚɡɝɪɭɡɤɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɚɜɬɨɩɨɝɪɭɡɱɢɤɨɦ 
WECAN CPCD15 ɜ ɤɪɵɬɵɣ ɫɤɥɚɞ. 

 
Ɍɚɛɥɢɰɚ 2.4 – Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɚɜɬɨɩɨɝɪɭɡɱɢɤɚ «WECAN 

CPCD15» 
 Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
Ɉɛɳɢɟ ɞɚɧɧɵɟ «CPCD15» 
Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ, ɤɝ 1500 
Ɍɢɩ ɞɜɢɝɚɬɟɥɹ Ⱦɢɡɟɥɶɧɵɣ 
ɋɬɚɧɞɚɪɬɧɚɹ ɜɵɫɨɬɚ ɩɨɞɴɟɦɚ, ɦɦ 3000 
ɉɨɥɧɚɹ ɲɢɪɢɧɚ, ɦɦ 1090 
Ɉɛɳɢɣ ɜɟɫ, ɤɝ 2760 
ɋɤɨɪɨɫɬɶ ɞɜɢɠɟɧɢɹ ɫ/ɛɟɡ ɝɪɭɡɚ, ɤɦ/ɱ 17/18 
ɋɤɨɪɨɫɬɶ ɩɨɞɴɟɦɚ ɫ/ɛɟɡ ɝɪɭɡɚ, ɤɦ/ɱ 590/620 

    
2.2.5 Ⱦɨɫɬɚɜɤɚ ɫɵɪɶɹ ɫɨ ɫɤɥɚɞɚ ɩɨ ɤɨɧɜɟɣɟɪɭ 
 
ɋ ɩɨɦɨɳɶɸ ɤɪɭɬɨɧɚɤɥɨɧɧɨɝɨ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ ɫɵɪɶɟ ɩɨɫɬɭɩɚɟɬ ɜ 

ɞɪɨɛɢɥɤɭ ɞɥɹ ɢɡɦɟɥɶɱɟɧɢɹ.   
 

 
 
Ɋɢɫɭɧɨɤ 2.4 – Ʉɪɭɬɨɧɚɤɥɨɧɧɵɣ ɥɟɧɬɨɱɧɵɣ ɤɨɧɜɟɣɟɪ ɬɢɩɚ ɄɅ(Ʉ). 
 
Ʉɪɭɬɨɧɚɤɥɨɧɧɵɟ ɥɟɧɬɨɱɧɵɟ ɤɨɧɜɟɣɟɪɵ ɬɢɩɚ ɄɅ(Ʉ) – ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ 

ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɩɟɪɟɦɟɳɟɧɢɹ ɝɪɭɡɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɛɵɬɶ ɫɵɩɭɱɢɦ ɫɭɯɢɦɢ ɢ 
ɜɥɚɠɧɵɦɢ.  

Ɍɹɝɨɜɵɦ ɨɪɝɚɧɨɦ ɹɜɥɹɟɬɫɹ ɪɟɡɢɧɨɜɚɹ ɧɟɫɭɳɚɹ ɥɟɧɬɚ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦ 
ɩɪɨɮɢɥɟɦ, ɤɨɬɨɪɵɣ ɡɚɜɢɫɢɬ ɨɬ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ.  

Ɉɬ ɬɪɚɞɢɰɢɨɧɧɵɯ ɞɥɹ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɩɨɞɴɟɦɚ ɤɨɜɲɨɜɵɯ ɷɥɟɜɚɬɨɪɨɜ 
ɥɟɧɬɨɱɧɵɣ ɤɨɧɜɟɣɟɪ ɬɢɩɚ ɄɅ(Ʉ) ɨɬɥɢɱɚɟɬ ɛɨɥɟɟ ɞɨɥɝɢɣ ɫɪɨɤ ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ 
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ɫɧɢɠɟɧɧɨɟ ɷɧɟɪɝɨɩɨɬɪɟɛɥɟɧɢɟ, ɚ ɬɚɤɠɟ ɥɟɧɬɨɱɧɵɟ ɤɨɧɜɟɣɟɪɵ ɦɟɧɟɟ ɲɭɦɧɵ, 
ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɩɪɨɮɢɥɶɧɨɣ ɪɟɡɢɧɨɜɨɣ ɥɟɧɬɵ. 

ɉɪɟɢɦɭɳɟɫɬɜɚ ɥɟɧɬɨɱɧɵɯ ɤɨɧɜɟɣɟɪɨɜ ɬɢɩɚ ɄɅ(Ʉ): 
 Ɉɬɫɭɬɫɬɜɢɟ ɩɪɨɫɵɩɢ ɩɪɢ ɥɸɛɨɦ ɭɝɥɟ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ, ɡɚ ɫɱɟɬ 

ɧɚɞɟɠɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɬɪɚɧɫɩɨɪɬɢɪɭɟɦɨɝɨ ɩɪɨɞɭɤɬɚ ɧɚ ɩɨɩɟɪɟɱɧɵɯ 
ɩɪɨɮɢɥɹɯ ɢ ɟɝɨ ɮɢɤɫɚɰɢɢ ɝɨɮɪɨɛɨɪɬɚɦɢ. ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɫɨɯɪɚɧɹɟɬɫɹ 
ɩɪɢ ɥɸɛɨɦ ɭɝɥɟ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɢ, ɞɚɠɟ ɩɪɢ ɜɟɪɬɢɤɚɥɶɧɨɦ ɩɨɞɴɟɦɟ 

 Ʉɨɧɜɟɣɟɪɵ ɬɢɩɚ ɄɅ(Ʉ) ɤɨɦɩɚɤɬɧɵ, ɢ ɡɧɚɱɢɬɟɥɶɧɨ ɷɤɨɧɨɦɹɬ 
ɩɪɨɫɬɪɚɧɫɬɜɨ ɛɥɚɝɨɞɚɪɹ ɜɨɡɦɨɠɧɨɫɬɢ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ. ȼ 
ɷɬɨɦ ɡɚɤɥɸɱɚɟɬɫɹ ɢɯ ɩɪɟɢɦɭɳɟɫɬɜɨ ɨɬɧɨɫɢɬɟɥɶɧɨ ɬɪɚɞɢɰɢɨɧɧɵɯ ɥɟɧɬɨɱɧɵɯ 
ɤɨɧɜɟɣɟɪɨɜ ɫ ɲɟɜɪɨɧɧɨɣ ɥɟɧɬɨɣ. 

 ɉɨ ɫɪɚɜɧɟɧɢɸ ɫ ɷɥɟɜɚɬɨɪɚɦɢ, ɜ ɤɨɬɨɪɵɯ ɤɨɜɲɢ ɤɪɟɩɹɬɫɹ ɤ ɥɟɧɬɟ 
ɦɟɯɚɧɢɱɟɫɤɢ, ɥɟɧɬɚ ɫ ɩɨɩɟɪɟɱɧɵɦɢ ɩɪɨɮɢɥɹɦɢ ɢ ɝɨɮɪɨɛɨɪɬɚɦɢ ɩɨɡɜɨɥɹɟɬ 
ɩɟɪɟɦɟɳɚɬɶ ɪɚɡɧɵɟ ɩɪɨɞɭɤɬɵ ɧɚ ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ ɬɪɚɧɫɩɨɪɬɟɪɟ, ɨɛɥɟɝɱɚɟɬ 
ɡɚɝɪɭɡɤɭ ɢ ɜɵɝɪɭɡɤɭ ɩɪɨɞɭɤɬɚ. 

 ɋɬɨɣɤɢɣ ɤ ɜɧɟɲɧɢɦ ɜɨɡɞɟɣɫɬɜɢɹɦ ɦɚɬɟɪɢɚɥ, ɢɡ ɤɨɬɨɪɨɝɨ ɫɞɟɥɚɧɵ 
ɪɚɛɨɱɢɟ ɩɨɜɟɪɯɧɨɫɬɢ ɥɟɧɬɵ ɡɧɚɱɢɬɟɥɶɧɨ ɭɜɟɥɢɱɢɜɚɟɬ ɫɪɨɤ ɟɟ ɫɥɭɠɛɵ. 

 Ɍɪɚɧɫɩɨɪɬɢɪɭɟɦɵɟ ɩɪɨɞɭɤɬɵ ɦɨɝɭɬ ɛɵɬɶ ɫɚɦɵɦɢ ɪɚɡɥɢɱɧɵɦɢ ɩɨ 
ɫɜɨɢɦ ɫɜɨɣɫɬɜɚɦ: ɜɥɚɠɧɵɟ, ɫɵɩɭɱɢɟ, ɤɪɭɩɧɨ-ɤɭɫɤɨɜɚɬɵɟ (ɞɨ 300 ɦɦ) 

 ɇɭɠɧɚɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɡɚ ɫɱɟɬ ɲɢɪɨɤɨɝɨ 
ɜɵɛɨɪɚ ɝɨɮɪɨɛɨɪɬɨɜ ɢ ɩɨɩɟɪɟɱɧɵɯ ɩɪɨɮɢɥɟɣ. 

Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɪɭɬɨɧɚɤɥɨɧɧɨɝɨ ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ 
ɬɢɩɚ ɄɅ(Ʉ) ɨɩɢɫɚɧɚ ɜ ɬɚɛɥɢɰɟ 2.5. 

 
Ɍɚɛɥɢɰɚ 2.5 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɤɪɭɬɨɧɚɤɥɨɧɧɨɝɨ 

ɥɟɧɬɨɱɧɨɝɨ ɤɨɧɜɟɣɟɪɚ ɬɢɩɚ ɄɅ(Ʉ). 
 Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ɒɢɪɢɧɚ ɥɟɧɬɵ, ɦɦ 500 
Ⱦɥɢɧɚ ɤɨɧɜɟɣɟɪɚ, ɦ 2 
ɇɚɬɹɠɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ȼɢɧɬɨɜɨɟ 
ɇɚɩɪɹɠɟɧɢɟ ɜ ɪɚɛɨɱɟɣ ɫɟɬɢ, ȼ 380 
ɍɝɨɥ ɧɚɤɥɨɧɚ ɤɨɧɜɟɣɟɪɚ ɩɨ ɬɪɚɫɫɟ Ⱦɨ 90° 

 
2.3 ɂɡɝɨɬɨɜɥɟɧɢɟ ɥɢɫɬɨɜ Ⱦɋɉ ɢ ɮɨɪɦɢɪɨɜɚɧɢɟ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ 

ɤɚɪɤɚɫɚ 
 
2.3.1 ɂɫɬɨɪɢɹ ɫɨɡɞɚɧɢɹ Ⱦɋɉ 
 
ɋɱɢɬɚɟɬɫɹ, ɱɬɨ ɩɪɚɪɨɞɢɬɟɥɟɦ Ⱦɋɉ ɛɵɥ ɗɪɧɫɬ ɏɚɛɛɚɪɞ, ɩɪɟɞɥɨɠɢɜɲɢɣ 

ɢɞɟɸ ɫɨɡɞɚɧɢɹ ɧɨɜɨɝɨ, ɪɚɧɟɟ ɧɟɢɡɜɟɫɬɧɨɝɨ ɧɚɭɤɟ ɦɚɬɟɪɢɚɥɚ ɢɡ ɨɩɢɥɨɤ ɢ 
ɤɚɡɟɢɧɨɜɨɝɨ ɤɥɟɹ. ȼ ɞɚɥɟɤɨɦ 1887 ɝɨɞɭ ɏɚɛɛɚɪɞ ɜɨɩɥɨɬɢɥ ɫɜɨɢ ɦɟɱɬɵ ɜ 
ɪɟɚɥɶɧɨɫɬɶ ɢ ɩɪɟɞɫɬɚɜɢɥ ɧɚ ɫɭɞ ɨɛɳɟɫɬɜɟɧɧɨɫɬɢ ɩɟɪɜɵɣ ɩɪɨɬɨɬɢɩ Ⱦɋɉ. 
Ɋɚɡɪɚɛɨɬɤɢ ɢɡɨɛɪɟɬɚɬɟɥɹ ɩɪɢɲɥɢɫɶ ɩɨ ɜɤɭɫɭ ɟɝɨ ɤɨɥɥɟɝɚɦ, ɢ ɭɠɟ ɜ 1918 ɝɨɞɭ 
ɛɵɥɚ ɫɨɡɞɚɧɚ ɟɳɟ ɨɞɧɚ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɚɹ ɦɨɞɟɥɶ — ɩɥɢɬɚ, ɨɬɞɟɥɚɧɧɚɹ 
ɲɩɨɧɨɦ. ȼ ɧɚɲɢ ɞɧɢ Ⱦɋɉ, ɥɚɦɢɧɢɪɨɜɚɧɧɨɟ ɞɨɫɬɭɩɧɨ ɤɚɠɞɨɦɭ. Ⱥ ɜɨɬ ɜɨ 
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ɜɪɟɦɟɧɚ Ɇ. Ȼɟɤɦɟɧɚ, ɤɨɬɨɪɵɣ ɜɩɟɪɜɵɟ ɨɛɥɚɱɢɥ ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɭɸ ɩɥɢɬɭ 
ɜ ɲɩɨɧ, ɬɚɤɢɟ ɢɡɞɟɥɢɹ ɦɨɝɥɢ ɩɨɡɜɨɥɢɬɶ ɫɟɛɟ ɪɚɡɜɟ ɱɬɨ ɩɪɢɜɢɥɟɝɢɪɨɜɚɧɧɵɟ 
ɨɫɨɛɵ. 

Ɂɧɚɤɨɜɵɣ ɦɨɦɟɧɬ ɜ ɢɫɬɨɪɢɢ Ⱦɋɉ ɩɪɨɢɡɨɲɟɥ ɜ 1926 ɝɨɞɭ. ȼ ɷɬɨ ɜɪɟɦɹ 
ɧɟɦɟɰɤɢɣ ɭɱɟɧɵɣ Ɏɪɨɣɞɟɧɛɟɪɝ ɜɵɜɟɥ ɮɨɪɦɭɥɭ «ɢɞɟɚɥɶɧɨɣ» ɞɪɟɜɟɫɧɨ-
ɫɬɪɭɠɟɱɧɨɣ ɩɥɢɬɵ ɢ ɪɚɫɫɱɢɬɚɥ ɨɩɬɢɦɚɥɶɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɦɟɠɞɭ ɫɜɹɡɭɸɳɢɦ 
ɜɟɳɟɫɬɜɨɦ ɢ ɞɪɟɜɟɫɧɵɦɢ ɨɩɢɥɤɚɦɢ. ɉɨ ɟɝɨ ɩɨɞɫɱɟɬɚɦ ɜ ɞɪɟɜɟɫɧɨ-
ɫɬɪɭɠɟɱɧɨɦ «ɩɨɥɭɮɚɛɪɢɤɚɬɟ» ɞɨɥɠɧɨ ɛɵɥɨ ɫɨɞɟɪɠɚɬɶɫɹ ɨɬ 3 ɞɨ 10% ɜɹɡɤɨɝɨ 
ɜɟɳɟɫɬɜɚ. ɉɨɡɞɧɟɟ ɜɵɜɨɞɵ ɭɱɟɧɨɝɨ ɛɵɥɢ ɧɟɫɤɨɥɶɤɨ ɨɬɤɨɪɪɟɤɬɢɪɨɜɚɧɵ, 
ɩɨɷɬɨɦɭ ɫɟɝɨɞɧɹ ɜ ɫɨɫɬɚɜ ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɵɯ ɩɥɢɬ ɜɯɨɞɢɬ ɨɬ 6 ɞɨ 8% 
ɮɨɪɦɚɥɶɞɟɝɢɞɧɵɯ ɫɦɨɥ. Ʉ ɫɥɨɜɭ ɫɤɚɡɚɬɶ, ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ Ⱦɋɉ ɫɦɨɥɢɫɬɵɟ 
ɫɨɟɞɢɧɟɧɢɹ ɧɚɱɚɥɢ ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɬɨɥɶɤɨ ɜ 1933 ɝɨɞɭ, ɫɩɭɫɬɹ 7 ɥɟɬ ɩɨɫɥɟ 
ɮɭɧɞɚɦɟɧɬɚɥɶɧɵɯ ɩɨɞɫɱɟɬɨɜ Ɏɪɨɣɞɟɧɛɟɪɝɚ. 

ɇɚɲɢ ɫɨɨɬɟɱɟɫɬɜɟɧɧɢɤɢ ɬɨɠɟ ɩɨɪɚɛɨɬɚɥɢ, ɩɪɚɜɞɚ, ɧɟ ɧɚ ɪɨɞɢɧɟ. ȼ 1935 
ɝɨɞɭ ɜɨ Ɏɪɚɧɰɢɢ ɷɦɢɝɪɚɧɬ Ⱥɥɟɤɫɟɣ ɋɚɦɫɨɧɨɜ ɢɡɝɨɬɨɜɢɥ ɩɟɪɜɵɟ ɩɥɢɬɵ ɢɡ 
ɨɪɢɟɧɬɢɪɨɜɚɧɧɵɯ ɱɚɫɬɢɰ (Ɉɋɉ - OSB), ɭɤɥɚɞɵɜɚɹ ɤɪɟɫɬ-ɧɚɤɪɟɫɬ ɞɥɢɧɧɵɟ 
ɩɨɥɨɫɤɢ ɲɩɨɧɚ. ɋ ɷɬɨɝɨ ɠɟ ɝɨɞɚ ɜ ɲɬɚɬɟ Ⱥɣɨɜɚ ɧɚɱɚɥ ɫɜɨɸ ɪɚɛɨɬɭ 
ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɣ ɡɚɜɨɞ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɩɥɢɬ ɧɚ ɮɟɧɨɥɶɧɨɦ ɫɜɹɡɭɸɳɟɦ 
ɗɪɧɫɬɚ Ʌёɬɱɟɪɚ. 

Ɂɧɚɱɢɬɟɥɶɧɨ ɩɨɡɠɟ ɛɵɥɚ ɩɪɨɢɡɜɟɞɟɧɚ ɜɥɚɝɨɫɬɨɣɤɚɹ Ⱦɋɉ, ɜ ɫɨɫɬɚɜ 
ɤɨɬɨɪɨɣ ɜɨɲɥɢ ɫɨɟɞɢɧɟɧɢɹ ɩɚɪɚɮɢɧɨɜ. 

ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɞɪɟɜɟɫɧɨɫɬɪɭɠɟɱɧɵɟ ɩɥɢɬɵ — ɫɚɦɵɣ ɩɨɩɭɥɹɪɧɵɣ 
ɦɚɬɟɪɢɚɥ. Ƚɥɚɜɧɵɟ ɞɨɫɬɨɢɧɫɬɜɚ Ⱦɋɉ — ɧɢɡɤɚɹ ɫɬɨɢɦɨɫɬɶ ɢ ɩɪɨɫɬɨɬɚ 
ɨɛɪɚɛɨɬɤɢ. Ⱦɋɉ ɞɟɥɚɸɬ ɢɡ ɩɪɟɫɫɨɜɚɧɧɨɣ ɤɪɭɩɧɨɣ ɞɪɟɜɟɫɧɨɣ ɫɬɪɭɠɤɢ ɫ 
ɞɨɛɚɜɥɟɧɢɟɦ ɜ ɤɚɱɟɫɬɜɟ ɫɜɹɡɭɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɬɟɪɦɨɪɟɚɤɬɢɜɧɨɣ 
ɫɢɧɬɟɬɢɱɟɫɤɨɣ ɫɦɨɥɵ. 

ɉɨɥɧɨɰɟɧɧɵɦ ɫɵɪɶɟɦ ɞɥɹ Ⱦɋɉ ɹɜɥɹɟɬɫɹ ɥɸɛɚɹ ɦɚɥɨɰɟɧɧɚɹ ɞɪɟɜɟɫɢɧɚ, 
ɤɚɤ ɯɜɨɣɧɵɯ, ɬɚɤ ɢ ɥɢɫɬɜɟɧɧɵɯ ɩɨɪɨɞ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɤɪɭɝɥɨɣ ɞɪɟɜɟɫɢɧɵ 
ɫɨɤɪɚɳɚɟɬɫɹ ɡɚ ɫɱɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɬɚɤɢɯ ɦɚɬɟɪɢɚɥɨɜ, ɤɚɤ ɳɟɩɚ, ɨɩɢɥɤɢ ɢ 
ɜɬɨɪɢɱɧɚɹ ɞɪɟɜɟɫɢɧɚ. ɑɚɫɬɨ ɜ ɩɪɨɢɡɜɨɞɫɬɜɨ Ⱦɋɉ ɢɞɭɬ ɜɫɟ ɜɢɞɵ ɫɵɪɶɹ 
ɨɞɧɨɜɪɟɦɟɧɧɨ, ɢɥɢ ɜ ɫɦɟɲɚɧɧɵɯ ɜɢɞɚɯ. ɇɚɥɢɱɢɟ ɝɢɞɪɨɮɨɛɢɡɢɪɭɸɳɢɯ, 
ɚɧɬɢɫɟɩɬɢɱɟɫɤɢɯ ɢ ɞɪɭɝɢɯ ɞɨɛɚɜɨɤ ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɩɪɨɱɧɨɫɬɶ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɶ 
ɦɚɬɟɪɢɚɥɚ. 

 
2.3.2 ɂɡɦɟɥɶɱɟɧɢɟ ɫɵɪɶɹ 
 
Ⱦɪɨɛɢɥɤɚ ɦɨɥɨɬɤɨɜɚɹ – ɨɞɢɧ ɢɡ ɷɮɮɟɤɬɢɜɧɟɣɲɢɯ ɦɟɬɨɞɨɜ ɩɨɞɝɨɬɨɜɤɢ 

ɦɚɬɟɪɢɚɥɚ ɤ ɪɚɛɨɬɟ. Ⱦɪɨɛɥɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ ɭɞɚɪɚ ɦɚɬɟɪɢɚɥɚ ɨ 
ɦɨɥɨɬɤɢ ɢ ɛɪɨɧɢ ɜ ɪɚɡɦɨɥɶɧɨɣ ɤɚɦɟɪɟ. Ⱦɚɧɧɵɣ ɚɩɩɚɪɚɬ ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ 
ɞɪɨɛɥɟɧɢɹ (ɢɡɦɟɥɶɱɟɧɢɹ) ɦɢɧɟɪɚɥɶɧɨɝɨ ɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɫɵɪɶɹ ɧɢɡɤɨɣ 
ɚɛɪɚɡɢɜɧɨɫɬɢ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɩɥɚɜɥɟɧɢɹ ɧɟ ɦɟɧɟɟ 250 ɝɪɚɞɭɫɨɜ, ɫ 
ɜɥɚɠɧɨɫɬɶɸ ɩɪɢ ɤɨɬɨɪɨɣ ɧɟ ɩɪɨɢɫɯɨɞɢɬ ɡɚɦɚɡɵɜɚɧɢɟ ɤɨɥɨɫɧɢɤɨɜɵɯ ɪɟɲɟɬɨɤ. 

ɉɪɢɜɨɞ ɦɨɥɨɬɤɨɜɨɣ ɞɪɨɛɢɥɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɨɬ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ 
ɩɨɫɪɟɞɫɬɜɨɦ ɜɬɭɥɨɱɧɨ-ɩɚɥɶɰɟɜɨɣ ɦɭɮɬɵ. Ɋɨɬɨɪ ɦɨɥɨɬɤɨɜɨɣ ɞɪɨɛɢɥɤɢ, 
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ɫɦɨɧɬɢɪɨɜɚɧ ɜ ɩɨɞɲɢɩɧɢɤɨɜɵɯ ɨɩɨɪɚɯ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ɤɨɪɩɭɫɟ. 
ɗɥɟɤɬɪɨɞɜɢɝɚɬɟɥɶ ɢ ɤɨɪɩɭɫ ɦɨɥɨɬɤɨɜɨɣ ɞɪɨɛɢɥɤɢ ɭɫɬɚɧɨɜɥɟɧɵ ɧɚ ɨɛɳɟɣ 
ɪɚɦɟ. Ɂɚɝɪɭɡɤɚ ɢɫɯɨɞɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɱɟɪɟɡ ɩɚɬɪɭɛɨɤ ɡɚɝɪɭɡɤɢ. ȼ 
ɧɢɠɧɟɣ ɱɚɫɬɢ ɦɨɥɨɬɤɨɜɨɣ ɞɪɨɛɢɥɤɢ ɧɚɯɨɞɢɬɫɹ ɪɚɡɝɪɭɡɨɱɧɨɟ ɭɫɬɪɨɣɫɬɜɨ, 
ɱɟɪɟɡ ɤɨɬɨɪɨɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɪɚɡɝɪɭɡɤɚ ɞɪɨɛɢɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ 
ɬɪɚɧɫɩɨɪɬɧɭɸ ɬɚɪɭ ɢɥɢ ɧɚ ɬɪɚɧɫɩɨɪɬɧɭɸ ɫɢɫɬɟɦɭ. ɇɚɪɭɠɧɵɟ ɜɪɚɳɚɸɳɢɟɫɹ 
ɱɚɫɬɢ ɨɝɪɚɠɞɟɧɵ ɤɨɠɭɯɨɦ. 

Ⱦɪɨɛɢɦɵɣ ɢɫɯɨɞɧɵɣ ɦɚɬɟɪɢɚɥ, ɧɟɩɪɟɪɵɜɧɨ ɩɨɞɚɟɬɫɹ ɱɟɪɟɡ 
ɡɚɝɪɭɡɨɱɧɭɸ ɜɨɪɨɧɤɭ ɞɪɨɛɢɥɤɢ. Ⱦɪɨɛɥɟɧɢɟ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ ɭɞɚɪɚ ɫɵɪɶɹ ɨ 
ɦɨɥɨɬɤɢ, ɨɬɛɨɣɧɢɤɢ ɛɪɨɧɟɣ ɢ ɤɨɥɨɫɧɢɤɨɜɵɯ ɪɟɲɟɬɨɤ. Ƚɨɬɨɜɵɣ ɩɪɨɞɭɤɬ 
ɩɪɨɫɵɩɚɟɬɫɹ ɫɤɜɨɡɶ ɨɬɜɟɪɫɬɢɹ ɜ ɪɟɲɟɬɤɟ. 

ȼɨ ɜɪɟɦɹ ɪɚɛɨɬɵ ɦɨɥɨɬɤɨɜɨɣ ɞɪɨɛɢɥɤɢ, ɜɟɪɯɧɹɹ ɱɚɫɬɶ ɩɚɬɪɭɛɤɚ 
ɡɚɝɪɭɡɤɢ ɞɨɥɠɧɚ ɛɵɬɶ ɡɚɤɪɵɬɚ ɩɟɪɟɫɵɩɧɵɦ ɭɫɬɪɨɣɫɬɜɨɦ ɜɨ ɢɡɛɟɠɚɧɢɟ 
ɜɵɛɪɨɫɚ ɦɚɬɟɪɢɚɥɚ. 

Ɉɫɨɛɟɧɧɨɫɬɶɸ ɩɪɨɢɡɜɨɞɢɦɵɯ ɧɚɲɟɣ ɤɨɦɩɚɧɢɟɣ ɦɨɥɨɬɤɨɜɵɯ ɞɪɨɛɢɥɨɤ 
ɫɟɪɢɢ ȾɆɊ, ɹɜɥɹɟɬɫɹ ɲɚɪɧɢɪɧɨɟ ɤɪɟɩɥɟɧɢɟ ɧɚ ɜɚɥɭ ɛɢɥ.  

 

 
Ɋɢɫɭɧɨɤ 2.5 - Ɇɨɥɨɬɤɨɜɚɹ ɞɪɨɛɢɥɤɚ ȾɆɊ-600-10-55 

 
Ⱦɚɧɧɚɹ ɤɨɧɫɬɪɭɤɰɢɹ ɤɪɟɩɥɟɧɢɹ ɛɢɥ ɦɨɥɨɬɤɨɜɨɣ ɞɪɨɛɢɥɤɢ, ɩɨɜɵɲɚɟɬ 

ɪɟɫɭɪɫ ɩɨɦɨɥɶɧɵɯ ɱɚɫɬɟɣ, ɚ ɬɚɤɠɟ ɭɜɟɥɢɱɢɜɚɟɬ ɄɉȾ ɦɨɥɨɬɤɨɜɨɣ ɞɪɨɛɢɥɤɢ. 
Ⱦɥɹ ɩɨɞɝɨɬɨɜɤɢ ɫɵɪɶɹ ɢɫɩɨɥɶɡɭɸɬ ɩɪɨɦɵɲɥɟɧɧɵɟ ɢɡɦɟɥɶɱɢɬɟɥɢ ɢɥɢ 

ɞɪɨɛɢɥɤɢ, ɧɚɩɪɢɦɟɪ, ɦɨɥɨɬɤɨɜɚɹ ɞɪɨɛɢɥɤɚ ȾɆɊ-600-10-55. ɗɬɨ ɦɚɥɟɧɶɤɚɹ 
ɞɪɨɛɢɥɤɚ, ɧɚ ɤɪɭɩɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɚɯ ɢɫɩɨɥɶɡɭɸɬ ɩɨɛɨɥɶɲɟ, ɧɨ ɩɪɢɧɰɢɩ 
ɬɚɤɨɣ ɠɟ. 

 
Ɍɚɛɥɢɰɚ 2.6 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɦɨɥɨɬɤɨɜɨɣ ɞɪɨɛɢɥɤɢ ȾɆɊ 

-600-10-55. 
Ɍɢɩ 

ɦɨɥɨɬɤɨɜɨɣ 
ɞɪɨɛɢɥɤɢ 

ɉɪɨɢɡɜɨɞɢɬɟɥɶ- 
ɧɨɫɬɶ, ɬ/ɱ 

ȼɯɨɞɹɳɚɹ 
ɮɪɚɤɰɢɹ dk, ɦɦ 

ȼɵɯɨɞɹɳɚɹ 
ɮɪɚɤɰɢɹ dk, ɦɦ 

ɗɥɟɤɬɪɨɞɜɢɝɚ-ɬɟɥɶ, 
ɦɨɳɧɨɫɬɶ, ɤȼɬ 

ȾɆɊ160 1,8-3,0 50 -3÷-5 5,5 
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ɂɡ ɞɪɨɛɢɥɤɢ ɜ ɜɢɛɪɨɫɢɬɨ ɫɵɪɶɟ ɩɨɫɬɭɩɚɟɬ ɩɨ ɀɟɥɨɛɱɚɬɨɦɭ ɤɨɧɜɟɣɟɪɭ 
(ɬɪɚɧɫɩɨɪɬɟɪɭ) «ɀɅɄ-50». Ɍɚɤɢɟ ɤɨɧɜɟɣɟɪɵ ɭɫɬɚɧɨɜɥɟɧɵ ɩɨ ɜɫɟɦɭ ɰɟɯɭ 
ɞɟɪɟɜɨɨɛɪɚɛɨɬɤɢ, ɱɬɨ ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɳɚɟɬ ɢ ɭɫɤɨɪɹɟɬ ɪɚɛɨɬɭ. Ɉɧ 
ɩɪɢɦɟɧɹɟɬɫɹ ɞɥɹ ɬɪɚɧɫɩɨɪɬɢɪɨɜɚɧɢɹ ɫɵɩɭɱɢɯ ɝɪɭɡɨɜ: ɩɟɫɨɤ, ɳɟɛɟɧɶ. 
ɀɟɥɨɛɱɚɬɵɣ ɥɟɧɬɨɱɧɵɣ ɤɨɧɜɟɣɟɪ (ɬɪɚɧɫɩɨɪɬɟɪ) ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɧɚ ɷɫɬɚɤɚɞɚɯ 
ɢ ɨɬɤɪɵɬɵɯ ɩɥɨɳɚɞɤɚɯ, ɜ ɬɭɧɧɟɥɹɯ, ɝɚɥɟɪɟɹɯ (ɨɬɚɩɥɢɜɚɟɦɵɯ ɢ ɧɟ 
ɨɬɚɩɥɢɜɚɟɦɵɯ), ɜ ɡɞɚɧɢɹɯ ɞɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɨɝɪɭɡɨ-ɪɚɡɝɪɭɡɨɱɧɵɯ ɪɚɛɨɬ.  

Ɍɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɀɟɥɨɛɱɚɬɨɝɨ ɤɨɧɜɟɣɟɪɚ «ɀɅɄ-50» 
ɨɩɢɫɚɧɵ ɜ ɬɚɛɥɢɰɟ 2.7. 

 

 
Ɋɢɫɭɧɨɤ 2.5 – ɀɟɥɨɛɱɚɬɵɣ ɤɨɧɜɟɣɟɪ «ɀɅɄ-50» 

 
Ɍɚɛɥɢɰɚ 2.7 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɀɟɥɨɛɱɚɬɨɝɨ ɤɨɧɜɟɣɟɪɚ 

«ɀɅɄ-50» 
 Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ɒɢɪɢɧɚ, ɦɦ 500 
Ⱦɥɢɧɚ, ɦ Ⱦɨ 30 
ȼɵɫɨɬɚ, ɦ 0,3 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɬ//ɱɚɫ Ⱦɨ 80 
Ɇɨɳɧɨɫɬɶ, ɤȼɬ Ⱦɨ 4 
ɇɚɩɪɹɠɟɧɢɟ, ȼ 380 

 
2.3.3 ɋɨɪɬɢɪɨɜɤɚ ɫɵɪɶɹ 
 
Ⱦɥɹ ɫɨɪɬɢɪɨɜɤɢ ɢɡɦɟɥɶɱɟɧɧɨɝɨ ɫɵɪɶɹ ɢɫɩɨɥɶɡɭɸɬ ɪɚɡɥɢɱɧɵɟ 

ɜɢɛɪɨɫɢɬɚ.  
ȼɢɛɪɚɰɢɨɧɧɨɟ ɫɢɬɨ – ɩɪɨɫɟɢɜɚɸɳɢɣ ɚɩɩɚɪɚɬ, ɩɪɢɦɟɧɹɟɦɵɣ ɜ 

ɪɚɡɥɢɱɧɵɯ ɨɬɪɚɫɥɹɯ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ.  
Ɇɟɥɤɢɟ ɮɪɚɤɰɢɢ ɩɢɥɨɦɚɬɟɪɢɚɥɚ ɧɚɩɪɚɜɥɹɸɬɫɹ ɜ ɫɦɟɫɢɬɟɥɶɧɨɟ 

ɨɬɞɟɥɟɧɢɟ, ɤɪɭɩɧɵɟ ɱɚɫɬɢɰɵ - ɧɚ ɩɧɟɜɦɚɬɢɱɟɫɤɢɣ ɬɪɚɧɫɩɨɪɬɟɪ. ɉɟɪɜɵɟ 
ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɧɚɪɭɠɧɨɝɨ ɫɥɨɹ ɩɥɢɬ, ɜɬɨɪɵɟ - ɩɪɢ 
ɢɡɝɨɬɨɜɥɟɧɢɢ ɜɧɭɬɪɟɧɧɟɝɨ ɤɚɪɤɚɫɚ ɞɪɟɜɟɫɧɵɯ ɩɚɧɟɥɟɣ. Ɉɬɫɨɪɬɢɪɨɜɚɧɧɚɹ 
ɫɬɪɭɠɤɚ ɩɨɞɚɟɬɫɹ ɜ ɫɦɟɫɢɬɟɥɶɧɨɟ ɨɬɞɟɥɟɧɢɟ, ɝɞɟ ɫɨɟɞɢɧɹɟɬɫɹ ɫ 
ɮɨɪɦɚɥɶɞɟɝɢɞɧɨɣ ɫɦɨɥɨɣ. ɉɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɜɧɭɬɪɟɧɧɟɝɨ ɢ ɧɚɪɭɠɧɨɝɨ 
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ɫɥɨɟɜ Ⱦɋɉ ɢɫɩɨɥɶɡɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɜɢɞɵ ɫɜɹɡɭɸɳɢɯ ɜɟɳɟɫɬɜ. Ɍɚɤɨɣ 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɨɞɯɨɞ ɩɨɡɜɨɥɹɟɬ ɫɧɢɡɢɬɶ ɭɪɨɜɟɧɶ ɷɦɢɫɫɢɢ ɮɨɪɦɚɥɶɞɟɝɢɞɚ 
ɢ ɭɥɭɱɲɢɬɶ ɩɨɬɪɟɛɢɬɟɥɶɫɤɢɟ ɫɜɨɣɫɬɜɚ ɝɨɬɨɜɵɯ ɢɡɞɟɥɢɣ.  

 
Ɍɚɛɥɢɰɚ 2.8– Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɢɛɪɨɫɢɬɚ ȼɋ-1000-2 

 Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ȼɢɛɪɨɫɢɬɨ  ȼɋ-1000-2 
ɇɨɦɢɧɚɥɶɧɚɹ ɱɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɪɨɬɨɪɚ, ɨɛ/ɦɢɧ 3000 
ɇɨɦɢɧɚɥɶɧɚɹ ɩɨɬɪɟɛɥɹɟɦɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ 0,40 

ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɧɢɟ, ȼ 220 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ, ɬ/ɱ 2-5 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ 120ɯ100ɯ100 ɫɦ. 
Ɋɚɡɦɟɪ ɹɱɟɣɤɢ ɫɟɬɤɢ Ɉɬ 1 ɞɨ 25 ɦɦ. 
Ɇɚɫɫɚ 90 ɤɝ. 

 
2.3.4 ɋɭɲɤɚ ɫɵɪɶɹ 
 
ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɫɭɲɢɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ 
ɋɭɲɢɥɶɧɵɣ ɚɝɪɟɝɚɬ ɫɨɫɬɨɢɬ ɢɡ ɫɨɟɞɢɧɟɧɧɵɯ ɦɟɠɞɭ ɫɨɛɨɣ 

ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ (ɢɥɢ ɩɪɹɦɨɬɨɱɧɨɣ ɝɨɪɟɥɤɢ), ɤɚɦɟɪɵ ɡɚɝɪɭɡɨɱɧɨɣ, 
ɫɭɲɢɥɶɧɨɝɨ ɛɚɪɚɛɚɧɚ ɢ ɤɚɦɟɪɵ ɜɵɝɪɭɡɨɱɧɨɣ. Ɇɚɬɟɪɢɚɥ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ 
ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɷɬɢ ɫɨɫɬɚɜɧɵɟ ɱɚɫɬɢ ɚɝɪɟɝɚɬɚ ɢ ɩɨ ɦɟɪɟ ɩɪɨɞɜɢɠɟɧɢɹ ɤ 
ɤɚɦɟɪɟ ɜɵɝɪɭɡɨɱɧɨɣ ɧɚɝɪɟɜɚɟɬɫɹ ɢ ɢɡ ɧɟɝɨ ɢɫɩɚɪɹɟɬɫɹ ɜɥɚɝɚ. Ɍɟɩɥɨɧɨɫɢɬɟɥɶ, 
ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ - ɝɚɡɨɜɨɡɞɭɲɧɚɹ ɫɦɟɫɶ, ɨɛɪɚɡɭɟɦɚɹ ɜ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɟ, 
ɞɜɢɠɟɬɫɹ ɤ ɤɚɦɟɪɟ ɜɵɝɪɭɡɨɱɧɨɣ ɩɨɞ ɜɨɡɞɟɣɫɬɜɢɟɦ ɪɚɡɪɹɠɟɧɢɹ. Ɋɚɡɪɹɠɟɧɢɟ 
ɫɨɡɞɚɟɬɫɹ ɜɵɬɹɠɧɵɦ ɜɟɧɬɢɥɹɬɨɪɨɦ (ɞɵɦɨɫɨɫɨɦ), ɤɨɬɨɪɵɣ ɧɟ ɜɯɨɞɢɬ ɜ ɫɨɫɬɚɜ 
ɫɭɲɢɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɢ ɞɨɥɠɟɧ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧ ɩɨɫɥɟ ɜɵɝɪɭɡɨɱɧɨɣ ɤɚɦɟɪɵ. 
ȼ ɞɚɧɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɫɭɲɤɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɦɟɬɨɞɨɦ ɩɪɹɦɨɬɨɤɚ, ɬ.ɟ. 
ɦɚɬɟɪɢɚɥ ɢ ɬɟɩɥɨɧɨɫɢɬɟɥɶ ɞɜɢɝɚɸɬɫɹ ɜ ɨɞɧɭ ɫɬɨɪɨɧɭ. [8] 

Ɇɚɬɟɪɢɚɥ ɡɚɝɪɭɠɚɟɬɫɹ ɜ ɫɭɲɢɥɶɧɵɣ ɛɚɪɚɛɚɧ ɱɟɪɟɡ ɜɢɧɬɨɜɨɣ ɩɢɬɚɬɟɥɶ ɢ 
ɬɪɭɛɭ ɡɚɝɪɭɡɨɱɧɭɸ, ɭɫɬɚɧɨɜɥɟɧɧɭɸ ɧɚ ɡɚɝɪɭɡɨɱɧɨɣ ɤɚɦɟɪɟ. ɋɭɲɢɥɶɧɵɣ 
ɛɚɪɚɛɚɧ ɭɫɬɚɧɨɜɥɟɧ ɩɨɞ ɭɝɥɨɦ 3°-5° ɤ ɝɨɪɢɡɨɧɬɚɥɢ ɢ ɦɨɠɟɬ ɜɪɚɳɚɬɶɫɹ ɜɨɤɪɭɝ 
ɩɪɨɞɨɥɶɧɨɣ ɨɫɢ ɫɨ ɫɤɨɪɨɫɬɶɸ, ɡɚɞɚɜɚɟɦɨɣ ɱɚɫɬɨɬɧɵɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ, 
ɤɨɬɨɪɵɦ ɦɨɠɧɨ ɪɟɝɭɥɢɪɨɜɚɬɶ ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɩɪɢɜɨɞɧɨɝɨ ɞɜɢɝɚɬɟɥɹ 

Ɇɚɬɟɪɢɚɥ, ɩɨɫɬɭɩɢɜɲɢɣ ɜ ɫɭɲɢɥɶɧɵɣ ɛɚɪɚɛɚɧ, ɩɨɫɬɨɹɧɧɨ 
ɩɟɪɟɦɟɳɚɟɬɫɹ ɜɞɨɥɶ ɨɫɢ ɛɚɪɚɛɚɧɚ, ɩɪɢ ɷɬɨɦ ɩɟɪɟɦɟɲɢɜɚɟɬɫɹ ɢ ɩɨɫɬɨɹɧɧɨ 
ɧɚɯɨɞɢɬɫɹ ɜ ɤɨɧɬɚɤɬɟ ɫ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ. 

Ⱦɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɦɚɬɟɪɢɚɥɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɜɢɧɬɨɜɵɦ 
ɩɢɬɚɬɟɥɟɦ, ɫɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ ɩɪɢɜɨɞɚ ɩɢɬɚɬɟɥɹ ɜɢɧɬɨɜɨɝɨ ɬɚɤɠɟ 
ɪɟɝɭɥɢɪɭɟɬɫɹ ɱɚɫɬɨɬɧɵɦ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɟɦ. 

ɉɨ ɦɟɪɟ ɩɪɨɞɜɢɠɟɧɢɹ ɤ ɤɚɦɟɪɟ ɜɵɝɪɭɡɨɱɧɨɣ, ɦɚɬɟɪɢɚɥ ɜɵɫɭɲɢɜɚɟɬɫɹ. 
ȼɥɚɝɚ ɢɡ ɦɚɬɟɪɢɚɥɚ ɭɧɨɫɢɬɫɹ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ ɞɥɹ ɨɱɢɫɬɤɢ ɨɬ 

ɩɵɥɟɜɢɞɧɨɣ ɮɪɚɤɰɢɢ ɦɚɬɟɪɢɚɥɚ, ɭɜɥɟɱɟɧɧɨɣ ɬɟɩɥɨɧɨɫɢɬɟɥɟɦ. 
Ɋɟɠɢɦɵ ɫɭɲɤɢ ɩɨɞɛɢɪɚɸɬɫɹ ɩɪɢ ɩɭɫɤɨ-ɧɚɥɚɞɨɱɧɵɯ ɪɚɛɨɬɚɯ. ɉɪɢ 

ɢɡɦɟɧɟɧɢɢ ɜɥɚɠɧɨɫɬɢ ɦɚɬɟɪɢɚɥɚ ɧɚ ɜɯɨɞɟ ɢɥɢ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɩɨɫɬɭɩɥɟɧɢɹ 
ɦɚɬɟɪɢɚɥɚ ɜ ɛɚɪɚɛɚɧ, ɪɟɠɢɦ ɫɭɲɤɢ ɦɨɠɟɬ ɪɟɝɭɥɢɪɨɜɚɬɶɫɹ ɜ ɨɫɧɨɜɧɨɦ 
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ɤɨɥɢɱɟɫɬɜɨɦ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɩɨɫɬɭɩɚɸɳɟɣ ɜ ɫɭɲɢɥɶɧɵɣ ɛɚɪɚɛɚɧ, 
ɧɟɡɧɚɱɢɬɟɥɶɧɵɦ ɢɡɦɟɧɟɧɢɟɦ ɟɝɨ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɫɤɨɪɨɫɬɶɸ ɜɪɚɳɟɧɢɹ 
ɛɚɪɚɛɚɧɚ. 

Ɍɟɦɩɟɪɚɬɭɪɚ ɩɨɞɚɜɚɟɦɨɝɨ ɢɡ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ 
ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɜɵɲɟ 900°ɋ. Ɍɟɦɩɟɪɚɬɭɪɚ ɨɬɯɨɞɹɳɟɣ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ 
ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɧɢɠɟ 100°ɋ, ɞɥɹ ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɤɨɧɞɟɧɫɚɬɚ ɜ 
ɪɚɡɝɪɭɡɨɱɧɨɣ ɱɚɫɬɢ ɫɭɲɢɥɶɧɨɝɨ ɛɚɪɚɛɚɧɚ. ȼɥɚɠɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ ɧɚ ɜɯɨɞɟ ɜ 
ɫɭɲɢɥɶɧɵɣ ɚɝɪɟɝɚɬ ɢ ɜɵɯɨɞɟ ɢɡ ɧɟɝɨ, ɞɨɥɠɧɚ ɩɟɪɢɨɞɢɱɟɫɤɢ 
ɤɨɧɬɪɨɥɢɪɨɜɚɬɶɫɹ ɞɥɹ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɫɭɲɢɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɜɥɚɠɧɨɫɬɢ ɢ ɤɨɥɢɱɟɫɬɜɚ ɦɚɬɟɪɢɚɥɚ, ɛɭɞɟɬ ɦɟɧɹɬɶɫɹ ɢ 
ɤɨɥɢɱɟɫɬɜɨ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɫɭɲɤɢ. ɉɨɷɬɨɦɭ, ɞɥɹ 
ɫɬɚɛɢɥɶɧɨɣ ɪɚɛɨɬɵ ɫɭɲɢɥɶɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ ɱɚɫɬɧɨɫɬɢ, ɩɨɞɞɟɪɠɚɧɢɹ 
ɧɟɨɛɯɨɞɢɦɨɣ ɫɤɨɪɨɫɬɢ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ (ɪɚɡɪɹɠɟɧɢɹ ɜ ɬɪɚɤɬɟ), ɞɨɥɠɧɚ 
ɪɟɝɭɥɢɪɨɜɚɬɶɫɹ ɢ ɪɚɛɨɬɚ ɜɵɬɹɠɧɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ (ɞɵɦɨɫɨɫɚ), ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ 
ɩɨɫɥɟ ɫɭɲɢɥɶɧɨɝɨ ɚɝɪɟɝɚɬɚ ɡɚ ɰɢɤɥɨɧɨɦ. Ɉɬɪɚɛɨɬɚɧɧɵɣ ɜɨɡɞɭɯ ɩɨ 
ɜɨɡɞɭɯɨɜɨɞɭ ɩɨɫɬɭɩɚɟɬ ɜ ɰɢɤɥɨɧ-ɩɵɥɟɨɬɞɟɥɢɬɟɥɶ, ɝɞɟ ɨɱɢɳɚɟɬɫɹ ɨɬ ɦɟɥɤɢɯ 
ɩɪɢɦɟɫɟɣ ɢ ɜɵɛɪɚɫɵɜɚɟɬɫɹ ɜ ɚɬɦɨɫɮɟɪɭ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɜɟɧɬɢɥɹɬɨɪɚ ɫɪɟɞɧɟɝɨ 
ɞɚɜɥɟɧɢɹ. 

ɋɭɲɤɚ ɫɵɪɶɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ Ȼɚɪɚɛɚɧɚ 
ɫɭɲɢɥɶɧɨɝɨ ȻɋɅ-1.0.4. Ɉɫɨɛɟɧɧɨɫɬɶɸ ɞɚɧɧɨɣ ɫɟɪɢɢ ɹɜɥɹɟɬɫɹ ɨɛɥɟɝɱɟɧɧɵɣ 
ɤɨɪɩɭɫ ɛɚɪɚɛɚɧɚ ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɟɫɭɳɢɟ ɦɟɬɚɥɥɨɤɨɧɫɬɪɭɤɰɢɢ. ȼɦɟɫɬɨ 
ɡɭɛɱɚɬɨɝɨ ɜɟɧɰɚ ɩɪɢɜɨɞɚ ɛɚɪɚɛɚɧɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɲɬɢɮɬɵ ɜ ɩɚɪɟ ɫ ɡɭɛɱɚɬɵɦ 
ɤɨɥɟɫɨɦ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɨɝɨ ɩɪɨɮɢɥɹ. Ⱦɚɧɧɵɟ ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɨɫɨɛɟɧɧɨɫɬɢ 
ɩɨɡɜɨɥɢɥɢ ɫɧɢɡɢɬɶ ɨɛɳɭɸ ɦɚɬɟɪɢɚɥɨɟɦɤɨɫɬɶ ɢ ɫɟɛɟɫɬɨɢɦɨɫɬɶ ɫɭɲɢɥɶɧɨɝɨ 
ɛɚɪɚɛɚɧɚ. Ʉ ɛɚɪɚɛɚɧɭ ɩɨɞɤɥɸɱɟɧ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪ ɌɆ-2.0/ɋȻ, ɪɚɛɨɬɚɸɳɢɣ ɧɚ 
ɦɚɡɭɬɟ. Ɍɟɩɥɨɝɟɧɟɪɚɬɨɪ ɧɚɯɨɞɢɬɫɹ ɜ ɨɬɞɟɥɶɧɨɦ ɰɟɯɟ, ɢ ɷɬɨ ɩɨɡɜɨɥɹɟɬ 
ɢɡɛɟɝɚɬɶ ɤɨɧɬɚɤɬɚ ɫɨɬɪɭɞɧɢɤɨɜ ɫ ɬɨɩɨɱɧɵɦɢ ɝɚɡɚɦɢ, ɚ ɬɚɤɠɟ ɧɟ ɧɟɫɟɬ 
ɫɭɳɟɫɬɜɟɧɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚ ɤɚɱɟɫɬɜɨ ɢɡɝɨɬɚɜɥɢɜɚɟɦɵɯ ɢɡɞɟɥɢɣ.  

 
Ɍɚɛɥɢɰɚ 2.9 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɛɚɪɚɛɚɧɚ ɫɭɲɢɥɶɧɨɝɨ ȻɋɅ-

1.0.4 
 Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
Ɋɚɫɱɟɬɧɚɹ ɩɪɨɢɡɜɨɞɢɟɥɶɧɨɫɬɶ, ɬ/ɱ 1,3-2,0 
Ɍɢɩ ɉɨɬɨɱɧɵɣ 
ɏɚɪɚɤɬɟɪ ɪɚɛɨɬɵ ɇɟɩɪɟɪɵɜɧɵɣ 
Ɋɚɡɦɟɪ ɤɨɪɩɭɫɚ ɛɚɪɚɛɚɧɚ, ɦɦ 4500ɯ1000 
Ɍɟɩɥɨɧɨɫɢɬɟɥɶ Ɍɨɩɨɱɧɵɟ ɝɚɡɵ 
Ɍɟɦɩɟɪɚɬɭɪɚ ɧɨɫɢɬɟɥɹ, °ɋ 350 
Ɇɚɫɫɚ, ɤɝ 1100 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ, ɤȼɬ 3,0 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɞɜɢɝɚɬɟɥɹ, ɨɛ./ɦɢɧ Ⱦɨ 1500 
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Ɍɚɛɥɢɰɚ 2.10 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ ɌɆ-
2.0/ɋȻ 

 Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ɇɨɦɢɧɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 2,0 
Ɋɚɫɯɨɞ ɦɚɡɭɬɚ, ɧ.ɦ3/ɱ, ɧɟ ɛɨɥɟɟ 265 
ɇɨɦɢɧɚɥɶɧɨɟ ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɦɚɡɭɬɚ ɩɟɪɟɞ 
ɝɨɪɟɥɤɨɣ, ɤɉɚ, ɜ ɩɪɟɞɟɥɚɯ 

15 - 36 

Ⱦɢɚɩɚɡɨɧ ɞɚɜɥɟɧɢɹ ɜ ɤɚɦɟɪɟ ɝɨɪɟɧɢɹ, ɉɚ, ɜ ɩɪɟɞɟɥɚɯ -100 ÷ +100 
Ʉɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɫɦɟɫɢɬɟɥɶɧɨɣ 
ɤɚɦɟɪɵ ɜ ɞɢɚɩɚɡɨɧɟ ɪɚɛɨɱɟɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɩɥɨɜɨɣ 
ɦɨɳɧɨɫɬɢ 

12-70 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ, 380ȼ, ɤȼɬ, ɧɟ 
ɛɨɥɟɟ 

13 

Ɋɚɫɯɨɞ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ, 
ɨɋ, ɜ ɩɪɟɞɟɥɚɯ 

360-400 

Ɇɚɫɫɚ ɜɨɡɞɭɯɨɧɚɝɪɟɜɚɬɟɥɹ, ɤɝ 1200 

 
2.3.5 Ɉɫɦɨɥɟɧɢɟ ɫɬɪɭɠɤɢ 
 
Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɵɯ ɩɥɢɬ ɩɪɢɦɟɧɹɟɬɫɹ ɤɥɟɣ ɧɚ 

ɨɫɧɨɜɟ ɜɨɞɨɪɚɫɬɜɨɪɢɦɵɯ ɦɨɱɟɜɢɧɨɮɨɪɦɚɥɶɞɟɝɢɞɧɵɯ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɫɦɨɥ. 
ɉɪɨɰɟɧɬɧɨɟ ɨɬɧɨɲɟɧɢɟ ɜɟɫɚ ɫɦɨɥɵ ɜ ɩɟɪɟɪɚɫɱɟɬɟ ɧɚ ɟɟ ɫɭɯɨɣ ɨɫɬɚɬɨɤ ɤ ɜɟɫɭ 
ɫɭɯɨɣ ɫɬɪɭɠɤɢ ɫɨɫɬɚɜɥɹɟɬ ɩɪɢɦɟɪɧɨ 6—12%. Ɋɚɫɬɜɨɪ ɤɥɟɹ ɩɨɞɚɟɬɫɹ ɜ 
ɧɟɩɪɟɪɵɜɧɵɣ ɫɦɟɫɢɬɟɥɶ ɢɡ ɨɬɞɟɥɟɧɢɹ ɩɨɞɝɨɬɨɜɤɢ ɫɦɨɥɵ (ɤɥɟɹ). Ɋɚɫɩɵɥɟɧɢɟ 
ɫɦɨɥɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɩɪɢ ɩɨɞɚɱɟ ɜ 
ɫɦɟɫɢɬɟɥɶɧɭɸ ɤɚɦɟɪɭ ɞɥɹ ɥɭɱɲɟɝɨ ɫɦɚɱɢɜɚɧɢɹ ɫɬɪɭɠɤɢ. [8] 

ɉɨɥɭɱɟɧɢɟ ɨɫɦɨɥёɧɧɨɣ ɫɬɪɭɠɤɢ, ɩɪɨɢɫɯɨɞɢɬ ɜ ɫɦɟɫɢɬɟɥɹɯ 
ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ, ɜ ɤɨɬɨɪɵɯ ɫɜɹɡɭɸɳɟɟ ɪɚɫɩɵɥɹɟɬɫɹ ɱɟɪɟɡ ɪɹɞ 
ɮɨɪɫɭɧɨɤ, ɤɚɠɞɚɹ ɫɜɹɡɚɧɚ ɫ ɞɨɡɢɪɨɜɨɱɧɵɦ ɧɚɫɨɫɨɦ. Ɉɫɦɨɥёɧɧɚɹ ɫɬɪɭɠɤɚ ɫ 
ɩɨɦɨɳɶɸ ɲɧɟɤɨɜɨɝɨ ɜɚɥɚ ɩɪɨɞɜɢɝɚɟɬɫɹ ɜ ɞɪɭɝɭɸ ɡɨɧɭ, ɝɞɟ ɩɟɪɟɦɟɲɢɜɚɟɬɫɹ 
ɥɨɩɚɫɬɹɦɢ.  

ɋɦɟɲɢɜɚɧɢɟ ɧɚɫɵɩɧɨɝɨ ɢ ɠɢɞɤɨɝɨ ɤɨɦɩɨɧɟɧɬɨɜ ɩɪɨɢɫɯɨɞɢɬ ɜ 
ɫɦɟɫɢɬɟɥɹɯ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ.  

ɋɨɜɪɟɦɟɧɧɵɟ ɫɦɟɫɢɬɟɥɢ ɩɨɞɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɦɚɲɢɧɵ ɫ ɜɧɭɬɪɟɧɧɢɦ ɢ 
ɜɧɟɲɧɢɦ ɜɜɨɞɨɦ ɫɜɹɡɭɸɳɟɝɨ. ɉɪɢ ɩɨɞɚɱɟ ɠɢɞɤɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɢɡɧɭɬɪɢ 
ɫɬɪɭɠɤɚ ɩɨɩɚɞɚɟɬ ɜ ɫɦɟɫɢɬɟɥɶ ɱɟɪɟɡ ɡɚɝɪɭɡɨɱɧɭɸ ɜɨɪɨɧɤɭ, ɪɚɫɩɨɥɨɠɟɧɧɭɸ 
ɬɚɧɝɟɧɰɢɚɥɶɧɨ ɤ ɰɢɥɢɧɞɪɢɱɟɫɤɨɣ ɤɚɦɟɪɟ. Ɋɚɡɛɪɚɫɵɜɚɸɳɢɟ ɥɨɩɚɫɬɢ, 
ɜɪɚɳɚɹɫɶ, ɩɪɢɞɚɸɬ ɫɬɪɭɠɟɱɧɨɣ ɦɚɫɫɟ ɮɨɪɦɭ ɰɢɥɢɧɞɪɚ, ɤɨɬɨɪɵɣ ɞɜɢɠɟɬɫɹ 
ɩɨɫɬɭɩɚɬɟɥɶɧɨ. ɋɜɹɡɭɸɳɟɟ ɩɨɞɚёɬɫɹ ɜ ɫɦɟɫɢɬɟɥɶ ɱɟɪɟɡ ɩɭɫɬɨɬɟɥɵɣ ɜɚɥ, ɧɚ 
ɤɨɬɨɪɨɦ ɭɫɬɪɨɟɧɵ ɮɨɪɫɭɧɤɢ ɪɚɡɥɢɱɧɨɣ ɞɥɢɧɵ. ɉɨɞ ɞɟɣɫɬɜɢɟɦ 
ɰɟɧɬɪɨɛɟɠɧɵɯ ɫɢɥ ɤɥɟɣ ɪɚɡɛɪɚɫɵɜɚɟɬɫɹ ɧɚ ɫɬɪɭɠɟɱɧɭɸ ɦɚɫɫɭ, ɢ ɛɥɚɝɨɞɚɪɹ 
ɪɚɡɥɢɱɧɨɣ ɞɥɢɧɟ ɮɨɪɫɭɧɨɤ ɩɪɢ ɷɬɨɦ ɨɫɦɨɥɹɸɬɫɹ ɜɫɟ ɟё ɮɪɚɤɰɢɢ. 
Ɉɫɦɨɥёɧɧɚɹ ɫɬɪɭɠɤɚ ɩɪɨɞɜɢɝɚɟɬɫɹ ɜ ɞɪɭɝɭɸ ɡɨɧɭ, ɝɞɟ ɩɟɪɟɦɟɲɢɜɚɟɬɫɹ 
ɥɨɩɚɫɬɹɦɢ, ɮɨɪɦɚ ɤɨɬɨɪɵɯ ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɚɡɦɚɡɵɜɚɧɢɸ ɫɜɹɡɭɸɳɟɝɨ ɢ 
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ɩɟɪɟɞɚɱɟ ɟɝɨ ɢɡɥɢɲɤɨɜ ɧɚ ɫɨɫɟɞɧɢɟ ɱɚɫɬɢɰɵ. ɉɪɨɩɢɬɚɧɧɚɹ ɤɥɟɟɦ ɫɬɪɭɠɟɱɧɚɹ 
ɦɚɫɫɚ ɜɵɯɨɞɢɬ ɱɟɪɟɡ ɪɚɡɝɪɭɡɨɱɧɭɸ ɜɨɪɨɧɤɭ, ɬɚɤɠɟ ɬɚɧɝɟɧɰɢɚɥɶɧɨ 
ɪɚɫɩɨɥɨɠɟɧɧɭɸ ɤ ɛɚɪɚɛɚɧɭ.  

Ʉɨɪɩɭɫ ɫɦɟɫɢɬɟɥɹ ɢ ɛɵɫɬɪɨɯɨɞɧɵɣ ɜɚɥ ɫɧɚɛɠɟɧɵ ɜɨɞɹɧɨɣ ɪɭɛɚɲɤɨɣ. 
Ɉɯɥɚɠɞɟɧɢɟ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɩɪɟɠɞɟɜɪɟɦɟɧɧɨɟ ɨɬɜɟɪɠɞɟɧɢɟ ɫɜɹɡɭɸɳɟɝɨ ɢ 
ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɤɨɧɞɟɧɫɚɰɢɟɣ ɜɥɚɝɢ ɧɚ ɜɧɭɬɪɟɧɧɟɣ ɫɬɟɧɤɟ ɛɚɪɚɛɚɧɚ ɢ ɟɝɨ 
ɥɨɩɚɫɬɹɯ. ɗɬɨ ɨɫɥɚɛɥɹɟɬ ɧɚɥɢɩɚɧɢɟ ɫɜɹɡɭɸɳɟɝɨ ɧɚ ɪɚɛɨɱɢɟ ɨɪɝɚɧɵ 
ɫɦɟɫɢɬɟɥɹ, ɭɩɪɨɳɚɟɬ ɟɝɨ ɨɱɢɫɬɤɭ ɢ ɭɦɟɧɶɲɚɟɬ ɬɪɟɧɢɟ ɫɬɪɭɠɤɢ ɨ ɦɟɬɚɥɥ. 

 

 
Ɋɢɫɭɧɨɤ 2.6 – ɫɬɪɨɟɧɢɟ ɫɦɟɫɢɬɟɥɹ ȾɋɆ-7 

 
ɋɦɟɫɢɬɟɥɶ ȾɋɆ-7 ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɫɦɟɲɢɜɚɧɢɹ ɫɨ ɫɜɹɡɭɸɳɢɦ 

ɫɬɪɭɠɤɢ ɪɚɡɥɢɱɧɨɣ ɮɪɚɤɰɢɢ. ɋɨɫɬɨɢɬ ɢɡ ɛɚɪɚɛɚɧɚ ɫ ɡɚɝɪɭɡɨɱɧɨɣ ɢ 
ɪɚɡɝɪɭɡɨɱɧɨɣ ɜɨɪɨɧɤɚɦɢ ɢ ɩɨɞɩɨɪɧɨɣ ɡɚɫɥɨɧɤɨɣ, ɥɨɩɚɫɬɧɨɝɨ ɜɚɥɚ ɫ 
ɩɪɢɜɨɞɨɦ. ɋɜɹɡɭɸɳɟɟ ɩɨɞɚɟɬɫɹ ɱɟɪɟɡ ɫɬɟɧɤɭ ɛɚɪɚɛɚɧɚ, ɥɨɩɚɫɬɧɨɣ ɜɚɥ 
ɩɟɪɟɦɟɳɚɟɬ ɫɬɪɭɠɤɭ ɜɞɨɥɶ ɪɚɛɨɱɟɣ ɩɨɥɨɫɬɢ ɛɚɪɚɛɚɧɚ ɢ ɩɟɪɟɦɟɲɢɜɚɟɬ ɟɟ ɫɨ 
ɫɜɹɡɭɸɳɢɦ. ɂɦɟɟɬɫɹ ɫɢɫɬɟɦɚ ɜɨɞɹɧɨɝɨ ɨɯɥɚɠɞɟɧɢɹ ɛɚɪɚɛɚɧɚ ɢ ɜɚɥɚ. 
ɋɦɟɫɢɬɟɥɶ ɨɛɫɥɭɠɢɜɚɟɬ ɨɞɢɧ ɱɟɥɨɜɟɤ. 
 

Ɍɚɛɥɢɰɚ 2.11 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɦɟɫɢɬɟɥɹ ȾɋɆ-7 
 Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨ ɚɛɫ. ɫɭɯɨɣ ɫɬɪɭɠɤɟ, ɬ/ɱ,  2 – 16 
Ⱦɥɢɧɚ ɛɚɪɚɛɚɧɚ (ɜɧɭɬɪɟɧɧɹɹ), ɦɦ 2500 
Ⱦɢɚɦɟɬɪ ɛɚɪɚɛɚɧɚ (ɜɧɭɬɪɟɧɧɢɣ), ɦɦ 600 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ, ɤȼɬ 75 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦ 3,94  ɯ 1,44 ɯ 2,74 
Ɇɚɫɫɚ, ɤɝ 3990 

 
ɋɨɜɪɟɦɟɧɧɚɹ ɦɚɲɢɧɚ ɞɥɹ ɞɨɡɢɪɨɜɤɢ, ɜɡɜɟɲɢɜɚɧɢɹ ɢ ɤɥɟɟɫɦɟɲɟɧɢɹ 

LU6000 ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɚɩɩɚɪɚɬɵ ɤɨɧɬɪɨɥɹ, ɤɚɱɟɫɬɜɚ ɫɵɪɶɹ, ɤɚɱɟɫɬɜɚ ɤɥɟɹ, 
ɜɟɫɨɜɨɣ ɤɨɧɬɪɨɥɶ, ɤɨɧɬɪɨɥɶ ɜɥɚɠɧɨɫɬɢ, ɤɨɧɬɪɨɥɶ ɪɚɛɨɬɵ ɮɢɥɶɬɪɨɜ, ɤɨɧɬɪɨɥɶ 
ɪɚɛɨɬɵ ɜɟɧɬɢɥɹɰɢɢ. ɉɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɞɭɛɥɢɪɭɸɳɭɸ ɚɜɚɪɢɣɧɭɸ ɫɢɫɬɟɦɭ 
ɨɬɤɥɸɱɟɧɢɹ. ȼ ɤɨɦɩɥɟɤɬ ɥɸɛɨɝɨ ɡɚɜɨɞɚ ɜɯɨɞɢɬ 2 ɦɚɲɢɧɵ ɩɨɞɨɛɧɨɝɨ ɬɢɩɚ. 1 
ɦɚɲɢɧɚ ɨɬɜɟɱɚɟɬ ɡɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɜɟɪɯɧɟɝɨ ɢ ɧɢɠɧɟɝɨ ɫɥɨɟɜ Ⱦɋɉ ɢɡ ɬɨɧɤɨɣ 
ɮɪɚɤɰɢɢ ɨɩɢɥɨɤ, ɨɛɵɱɧɨ ɢɦɟɟɬ ɦɨɳɧɨɫɬɶ ɧɚ 45 - 50% ɦɟɧɶɲɭɸ, ɱɟɦ ɜɬɨɪɚɹ 
ɦɚɲɢɧɚ. Ⱦɪɭɝɚɹ ɦɚɲɢɧɚ ɨɬɜɟɱɚɟɬ ɡɚ ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɪɟɞɧɟɝɨ ɫɥɨɹ Ⱦɋɉ. 
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Ɍɚɛɥɢɰɚ 2.12 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɦɚɲɢɧɵ ɞɥɹ ɞɨɡɢɪɨɜɤɢ, 

ɜɡɜɟɲɢɜɚɧɢɹ ɢ ɤɥɟɟɫɦɟɲɟɧɢɹ LU6000 
 Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
Ɇɨɳɧɨɫɬɶ 60 ɤȼɬ 
Ƚɚɛɚɪɢɬɵ 2100ɯ11000ɯ2900 ɦɦ 
Ɉɛɴɟɦ 1,5 ɦ3 

ȼɟɫ 2300ɤɝ 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ 1000 ɤɝ/ɱɚɫ 
ɉɪɨɰɟɧɬ ɩɥɨɳɚɞɢ ɜ ɤɨɧɬɟɣɧɟɪɟ 100% 

 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɩɪɨɢɡɜɨɞɫɬɜɚ Ⱦɋɉ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ ɫɬɪɨɝɢɣ 

ɤɨɧɬɪɨɥɶ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɜɹɡɭɸɳɢɯ ɩɪɨɩɢɬɨɤ ɢ ɩɨɷɬɨɦɭ ɞɚɧɧɵɣ 
ɦɚɬɟɪɢɚɥ ɦɨɠɧɨ ɩɪɢɡɧɚɬɶ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɦ. ȼɫɟ ɜɢɞɵ Ⱦɋɉ ɩɪɨɯɨɞɹɬ 
ɨɛɹɡɚɬɟɥɶɧɭɸ ɩɪɨɜɟɪɤɭ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɮɨɪɦɚɥɶɞɟɝɢɞɚ. [8] 

Ʉɨɧɬɪɨɥɶ ɤɚɱɟɫɬɜɚ ɩɪɨɢɡɜɨɞɢɬɫɹ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɦ ɫɩɨɫɨɛɨɦ. 
Ɉɛɪɚɡɟɰ Ⱦɋɉ ɫ ɩɥɨɳɚɞɶɸ 1 ɤɜ ɦ ɩɨɦɟɳɚɸɬ ɜ ɤɚɦɟɪɭ ɨɛɴɟɦɨɦ 1 ɤɭɛ ɦ ɢ 
ɱɟɪɟɡ ɨɩɪɟɞɟɥɟɧɧɨɟ ɜɪɟɦɹ ɛɟɪɭɬ ɢɡ ɤɚɦɟɪɵ ɩɪɨɛɭ ɜɨɡɞɭɯɚ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜ 
ɧɟɦ ɮɨɪɦɚɥɶɞɟɝɢɞɚ. ɉɪɨɛɭ ɫɪɚɜɧɢɜɚɸɬ ɫ ɧɨɪɦɚɦɢ ɢ ɞɚɸɬ ɝɢɝɢɟɧɢɱɟɫɤɨɟ 
ɡɚɤɥɸɱɟɧɢɟ ɨ ɩɪɢɦɟɧɢɦɨɫɬɢ Ⱦɋɉ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɦɟɛɟɥɢ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ, 
"ɤɚɦɟɪɧɵɣ", ɫɱɢɬɚɟɬɫɹ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɦ ɢ ɨɪɝɚɧɵ Ƚɨɫɫɚɧɷɩɢɞɧɚɞɡɨɪɚ 
ɜɵɞɚɸɬ ɫɜɨɢ ɡɚɤɥɸɱɟɧɢɹ ɧɚ ɨɫɧɨɜɟ ɷɬɨɝɨ ɦɟɬɨɞɚ ɢɫɩɵɬɚɧɢɣ. 

Ȼɥɚɝɨɞɚɪɹ ɫɨɜɪɟɦɟɧɧɵɦ ɬɟɯɧɨɥɨɝɢɹɦ ɢɡɝɨɬɨɜɥɟɧɢɹ Ⱦɋɉ, 
ɤɨɧɰɟɧɬɪɚɰɢɸ ɮɨɪɦɚɥɶɞɟɝɢɞɚ ɜ ɧɟɤɨɬɨɪɵɯ ɢɡɞɟɥɢɹɯ ɭɞɚɥɨɫɶ ɫɧɢɡɢɬɶ ɞɨ 0,02 
ɦɝ/ɤɭɛ ɦ., ɩɪɢ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɥɹ ɚɬɦɨɫɮɟɪɧɨɝɨ 
ɜɨɡɞɭɯɚ 0,035 ɦɝ/ɤɭɛɦ. ɂ ɷɬɨ ɩɪɢ ɬɨɦ, ɱɬɨ ɜ ɦɚɫɫɢɜɟ ɦɧɨɝɢɯ ɩɨɪɨɞ ɞɪɟɜɟɫɢɧɵ 
(ɛɟɡ ɤɥɟɟɜɵɯ ɫɦɨɥ) ɨɛɵɱɧɨɟ ɩɪɢɪɨɞɧɨɟ ɫɨɞɟɪɠɚɧɢɟ ɮɨɪɦɚɥɶɞɟɝɢɞɚ ɞɨɯɨɞɢɬ 
ɞɨ 12 ɦɝ. Ⱦɋɉ ɫ ɩɨɤɚɡɚɬɟɥɟɦ ɷɦɢɫɫɢɢ ɮɨɪɦɚɥɶɞɟɝɢɞɚ ȿ1 ɨɬɥɢɱɚɟɬɫɹ ɛɨɥɶɲɟɣ 
ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɱɢɫɬɨɬɨɣ, ɚ ɜɨɬ Ⱦɋɉ ɫ ȿ2 ɡɚɩɪɟɳɚɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ 
ɩɪɨɢɡɜɨɞɫɬɜɟ ɦɟɛɟɥɢ. 

 
2.3.6 Ɏɨɪɦɢɪɨɜɚɧɢɟ ɤɨɜɪɚ 
 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɤɨɜɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɮɨɪɦɭɸɳɢɯ ɦɚɲɢɧ. 

Ɇɚɲɢɧɵ ɭɤɥɚɞɵɜɚɸɬ ɨɫɦɨɥɟɧɧɭɸ ɫɬɪɭɠɤɭ ɜ ɮɨɪɦɭ. ɉɪɢ ɷɬɨɦ 
ɮɨɪɦɢɪɨɜɚɧɢɟ ɦɨɠɟɬ ɛɵɬɶ ɨɞɧɨ- ɞɜɭɯ- ɢ ɬɪɟɯɫɥɨɣɧɵɦ.  

ȼ ɫɨɜɪɟɦɟɧɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɨɞɧɨɫɥɨɣɧɚɹ ɭɤɥɚɞɤɚ, 
ɤɨɝɞɚ ɪɚɡɦɟɪ ɫɬɪɭɠɤɢ ɦɟɧɹɟɬɫɹ ɩɨɫɬɟɩɟɧɧɨ – ɨɬ ɫɚɦɨɣ ɤɪɭɩɧɨɣ ɜ ɫɟɪɟɞɢɧɟ ɞɨ 
ɫɚɦɨɣ ɦɟɥɤɨɣ ɩɨ ɤɪɚɹɦ. ɉɪɢ ɷɬɨɦ ɜɵɞɟɥɢɬɶ ɧɚ ɫɪɟɡɟ ɤɚɤɢɟ-ɬɨ ɫɥɨɢ ɧɟ 
ɩɪɟɞɫɬɚɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɵɦ. ɉɨɫɬɟɩɟɧɧɨɫɬɶ ɩɟɪɟɯɨɞɚ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 
ɭɫɬɪɨɣɫɬɜɨɦ, ɪɚɡɞɟɥɹɸɳɢɦ ɫɬɪɭɠɤɭ ɩɪɢ ɩɨɦɨɳɢ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ. 
Ɏɨɪɦɢɪɨɜɚɧɢɟ ɤɨɜɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɬɚɤɢɯ ɦɚɲɢɧɚɯ ɡɚ ɨɞɢɧ ɩɪɨɯɨɞ. [8] 
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ɋɬɪɭɠɟɱɧɵɣ ɤɨɜɟɪ — ɧɟɩɪɟɪɵɜɧɚɹ ɥɟɧɬɚ ɢɡ ɫɬɪɭɠɟɤ ɫɨ ɫɜɹɡɭɸɳɢɦ 
ɨɩɪɟɞɟɥɟɧɧɨɣ ɲɢɪɢɧɵ ɢ ɬɨɥɳɢɧɵ. ɋɬɪɭɠɟɱɧɵɣ ɩɚɤɟɬ — ɱɚɫɬɶ ɤɨɜɪɚ 
ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɢɧɵ. ɉɨɞɩɪɟɫɫɨɜɚɧɧɵɣ ɫɬɪɭɠɟɱɧɵɣ ɩɚɤɟɬ ɧɚɡɵɜɚɸɬ 
ɫɬɪɭɠɟɱɧɵɦ ɛɪɢɤɟɬɨɦ. 

Ʉɨɜɪɵ ɢɥɢ ɩɚɤɟɬɵ ɩɨɥɭɱɚɸɬ ɪɚɜɧɨɦɟɪɧɵɦ ɧɚɫɵɩɚɧɢɟɦ ɫɬɪɭɠɤɢ ɫɨ 
ɫɜɹɡɭɸɳɢɦ ɧɚ ɞɜɢɠɭɳɭɸɫɹ ɥɟɧɬɭ ɤɨɧɜɟɣɟɪɚ ɢɥɢ ɧɚ ɞɜɢɠɭɳɢɟɫɹ ɩɨɞɞɨɧɵ. 
Ⱦɥɹ ɪɚɜɧɨɦɟɪɧɨɝɨ ɧɚɫɵɩɚɧɢɹ ɩɪɢɦɟɧɹɸɬ ɪɚɡɥɢɱɧɵɟ ɮɨɪɦɢɪɭɸɳɢɟ ɦɚɲɢɧɵ. 
Ɇɚɲɢɧɚ ɫɨɫɬɨɢɬ ɢɡ ɩɪɢɟɦɧɢɤɚ ɫɬɪɭɠɟɤ, ɩɥɚɫɬɢɧɱɚɬɨɝɨ ɢ ɢɝɨɥɶɱɚɬɨɝɨ 
ɤɨɧɜɟɣɟɪɨɜ. ɋɬɪɭɠɤɢ ɢɝɨɥɶɱɚɬɵɦ ɤɨɧɜɟɣɟɪɨɦ ɩɨɞɚɸɬɫɹ ɧɚ ɜɟɫɵ. 
Ɋɚɜɧɨɦɟɪɧɨɫɬɶ ɩɨɞɚɱɢ ɫɬɪɭɠɟɤ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɛɪɚɫɵɜɚɧɢɟɦ ɢɡɥɢɲɧɟɣ 
ɦɚɫɫɵ, ɜɪɚɳɚɸɳɢɦɫɹ ɧɚɜɫɬɪɟɱɭ ɞɜɢɠɟɧɢɹ ɫɬɪɭɠɤɚɦ ɞɨɡɢɪɭɸɳɢɦ 
ɢɝɨɥɶɱɚɬɵɦ ɜɚɥɢɤɨɦ. ɉɨɫɥɟ ɡɚɩɨɥɧɟɧɢɹ ɩɪɢɟɦɧɢɤɚ ɜɟɫɨɜ ɡɚɞɚɧɧɵɦ 
ɤɨɥɢɱɟɫɬɜɨɦ ɫɬɪɭɠɟɤ ɤɨɧɜɟɣɟɪ ɨɫɬɚɧɚɜɥɢɜɚɟɬɫɹ, ɢ ɩɨɪɰɢɹ ɫɬɪɭɠɟɤ ɢɡ ɜɟɫɨɜ 
ɩɨɞɚɟɬɫɹ ɧɚ ɤɨɧɜɟɣɟɪ. ɋɬɪɭɠɤɚ ɫ ɤɨɧɜɟɣɟɪɚ ɩɨɞɚɟɬɫɹ ɧɚ ɩɨɞɞɨɧ, ɦɟɞɥɟɧɧɨ 
ɩɟɪɟɦɟɳɚɸɳɢɣɫɹ ɩɨɞ ɮɨɪɦɢɪɭɸɳɟɣ ɦɚɲɢɧɨɣ. ȼɨ ɜɪɟɦɹ ɩɨɞɚɱɢ ɫɬɪɭɠɟɤ 
ɪɚɡɪɚɜɧɢɜɚɸɳɢɟ ɢɝɨɥɶɱɚɬɵɟ ɪɨɥɢɤɢ ɨɛɟɫɩɟɱɢɜɚɸɬ ɪɚɜɧɨɦɟɪɧɭɸ ɜɵɞɚɱɭ ɢ 
ɧɚɫɵɩɤɭ ɤɨɜɪɚ.  

Ɏɨɪɦɚɲɢɧɚ ȾɎ-6 ɫɨɫɬɨɢɬ ɢɡ ɞɨɡɚɬɨɪɚ ɛɭɧɤɟɪɧɨɝɨ ɬɢɩɚ ɢ ɩɢɬɚɬɟɥɹ. 
Ɇɚɲɢɧɚ ɨɛɟɫɩɟɱɢɜɚɟɬ ɞɜɭɯɫɬɭɩɟɧɱɚɬɨɟ ɞɨɡɢɪɨɜɚɧɢɟ: ɨɛɴɟɦɧɨɟ ɫ ɩɨɦɨɳɶɸ 
ɜɚɥɶɰɚ ɢ ɜɟɫɨɜɨɟ ɤɨɜɲɨɜɵɦɢ ɜɟɫɚɦɢ. ɉɨɫɥɟ ɨɛɴɟɦɧɨɝɨ ɢ ɜɟɫɨɜɨɝɨ 
ɞɨɡɢɪɨɜɚɧɢɹ ɫɬɪɭɠɤɚ ɩɨɪɰɢɹɦɢ ɨɞɧɚ ɡɚ ɞɪɭɝɨɣ ɫ ɧɟɛɨɥɶɲɢɦ ɫɦɟɳɟɧɢɟɦ 
ɜɵɫɵɩɚɟɬɫɹ ɧɚ ɞɨɧɧɵɣ ɤɨɧɜɟɣɟɪ, ɨɛɪɚɡɭɹ ɧɚ ɧɟɦ ɧɟɩɪɟɪɵɜɧɵɣ ɫɥɨɣ 
ɡɧɚɱɢɬɟɥɶɧɨɣ ɬɨɥɳɢɧɵ (300-800ɦɦ). ɗɬɨɬ ɫɥɨɣ ɧɚɞɜɢɝɚɟɬɫɹ ɧɚ ɜɪɚɳɚɸɳɢɟɫɹ 
ɡɭɛɱɚɬɵɟ ɜɚɥɶɰɵ, ɤɨɬɨɪɵɟ ɡɚɯɜɚɬɵɜɚɸɬ ɫɬɪɭɠɤɭ ɢ ɫɛɪɚɫɵɜɚɸɬ ɟɟ ɜɧɢɡ ɜ 
ɪɚɫɫɟɢɜɚɸɳɟɟ ɭɫɬɪɨɣɫɬɜɨ ɢ ɞɚɥɟɟ ɧɚ ɩɨɞɞɨɧɵ (ɢɥɢ ɥɟɧɬɭ) ɮɨɪɦɢɪɭɸɳɟɝɨɫɹ 
ɤɨɜɪɚ. 

 
Ɍɚɛɥɢɰɚ 2.13 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɮɨɪɦɚɲɢɧɵ ȾɎ-6 

 Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ɒɢɪɢɧɚ ɮɨɪɦɢɪɭɟɦɨɝɨ ɤɨɜɪɚ, ɦɦ 1780-1900 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ ɩɨ ɜɵɞɚɜɚɟɦɨɣ ɨɫɦɨɥɟɧɧɨɣ ɫɬɪɭɠɤɟ, ɤɝ/ɦɢɧ 4-90 
Ɋɚɛɨɱɢɣ ɨɛɴɟɦ ɛɭɧɤɟɪɚ-ɞɨɡɚɬɨɪɚ, ɦ3 1,7 
ɋɤɨɪɨɫɬɶ ɤɨɧɜɟɣɟɪɨɜ, ɦ/ɦɢɧ: 
ɇɚɤɥɨɧɧɨɝɨ ɞɨɡɚɬɨɪɚ 
Ƚɨɪɢɡɨɧɬɚɥɶɧɨɝɨ (ɩɢɬɚɬɟɥɹ) 

 
1,2-36 

0,32-1,6 
ɍɫɬɚɧɨɜɥɟɧɧɚɹ ɦɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɟɣ, ɤȼɬ 7,8/9,4 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ 3450ɯ3500ɯ3100 
Ɇɚɫɫɚ, ɬ 5,6 

 
2.3.7 ɉɪɟɫɫɨɜɚɧɢɟ ɤɨɜɪɚ 
 
ɉɨɫɥɟ ɮɨɪɦɢɪɨɜɚɧɢɹ ɫɬɪɭɠɟɱɧɨɝɨ ɢɥɢ ɜɨɥɨɤɧɢɫɬɨɝɨ ɤɨɜɪɚ ɧɟɨɛɯɨɞɢɦɨ 

ɟɝɨ ɩɨɞɩɪɟɫɫɨɜɚɬɶ, ɞɥɹ ɬɨɝɨ ɱɬɨɛɵ ɫɞɟɥɚɬɶ ɩɥɨɬɧɵɦ ɢ ɩɪɨɱɧɵɦ ɩɟɪɟɞ 
ɩɨɞɚɱɟɣ ɜ ɝɨɪɹɱɢɣ ɩɪɟɫɫ.  

ɍɫɬɚɧɨɜɤɢ ɞɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɩɨɞɩɪɟɫɫɨɜɤɢ (ɮɨɪɩɪɟɫɫɵ) ɦɨɝɭɬ ɛɵɬɶ 
ɩɨɡɢɰɢɨɧɧɵɦɢ, ɲɚɝɚɸɳɢɦɢ ɢɥɢ ɩɪɨɯɨɞɧɵɦɢ.  
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ȼ ɲɚɝɚɸɳɟɦ ɮɨɪɩɪɟɫɫɟ ɤɨɜɟɪ ɮɨɪɦɢɪɭɟɬɫɹ ɧɚ ɬɪɚɧɫɩɨɪɬɟɪɧɨɣ ɥɟɧɬɟ, 
ɤɨɬɨɪɚɹ ɧɟɩɪɟɪɵɜɧɨ ɢ ɫ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɶɸ ɞɜɢɠɟɬɫɹ ɱɟɪɟɡ ɩɪɟɫɫ. 
ɉɨɞɩɪɟɫɫɨɜɤɚ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɠɚɬɢɟ ɩɚɤɟɬɚ ɩɨ ɬɨɥɳɢɧɟ 
ɩɪɢ ɛɟɡɨɫɬɚɧɨɜɨɱɧɨɦ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɩɟɪɟɦɟɳɟɧɢɢ. ɋɨɜɟɪɲɢɜ ɩɨɥɧɵɣ ɲɚɝ 
1740 ɦɦ, ɩɪɟɫɫ ɨɬɤɪɵɜɚɟɬɫɹ ɢ ɛɵɫɬɪɨ ɜɨɡɜɪɚɳɚɟɬɫɹ ɜ ɢɫɯɨɞɧɨɟ ɩɨɥɨɠɟɧɢɟ. 

ɉɪɟɫɫɨɜɚɧɢɟ ɢ ɫɤɥɟɢɜɚɧɢɟ ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɵɯ ɩɥɢɬ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ 
ɜ ɬɟɪɦɨɩɪɟɫɫɚɯ, ɤɨɬɨɪɨɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢ 180°ɋ ɢ ɭɞɟɥɶɧɨɦ ɞɚɜɥɟɧɢɢ 2,5—
3,5 Ɇɉɚ. ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɪɟɫɫɨɜɚɧɢɹ 0,3—0,35 ɦɢɧ ɧɚ 1 ɦɦ ɬɨɥɳɢɧɵ 
ɩɥɢɬɵ,  

ɉɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ Ⱦɋɉ ɞɥɹ ɦɟɛɟɥɢ, ɩɪɢɦɟɧɹɸɬ ɷɤɫɬɪɭɡɢɨɧɧɨɟ 
ɩɪɟɫɫɨɜɚɧɢɟ. 

ɗɤɫɬɪɭɡɢɨɧɧɵɣ ɩɪɟɫɫ - ɩɪɨɫɬɟɣɲɚɹ ɩɨ ɤɨɧɫɬɪɭɤɰɢɢ ɭɫɬɚɧɨɜɤɚ, 
ɩɨɡɜɨɥɹɸɳɚɹ ɩɨɥɭɱɚɬɶ ɫɬɪɭɠɟɱɧɵɟ ɩɥɢɬɵ ɧɟɩɪɟɪɵɜɧɵɦ ɫɩɨɫɨɛɨɦ ɩɪɢ 
ɧɚɢɦɟɧɶɲɢɯ ɤɚɩɢɬɚɥɨɜɥɨɠɟɧɢɹɯ. ȼ ɧɟɦ ɨɫɦɨɥɟɧɧɚɹ ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɚɹ 
ɦɚɫɫɚ ɢɡ ɨɬɧɨɫɢɬɟɥɶɧɨ ɤɪɭɩɧɵɯ ɮɪɚɤɰɢɣ ɩɪɨɞɚɜɥɢɜɚɟɬɫɹ ɦɟɠɞɭ 
ɧɚɝɪɟɜɚɬɟɥɶɧɵɦɢ ɩɥɢɬɚɦɢ ɩɪɢ ɩɨɦɨɳɢ ɩɭɚɧɫɨɧɚ. 

ɉɪɨɞɜɢɝɚɹɫɶ ɫɨ ɫɤɨɪɨɫɬɶɸ 0,8-1,2 ɦ/ɦɢɧ., ɦɚɫɫɚ ɢɡ ɞɪɟɜɟɫɧɵɯ ɱɚɫɬɢɰ 
ɩɨɫɬɟɩɟɧɧɨ ɭɩɥɨɬɧɹɟɬɫɹ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɫɠɢɦɚɸɳɟɝɨ ɭɫɢɥɢɹ, ɤɨɬɨɪɨɟ 
ɜɨɡɧɢɤɚɟɬ ɩɪɢ ɬɪɟɧɢɢ ɮɨɪɦɢɪɭɟɦɨɝɨ ɩɚɤɟɬɚ ɨ ɫɬɟɧɤɢ ɤɚɧɚɥɚ. Ƚɨɬɨɜɨɟ 
ɩɨɥɨɬɧɨ ɩɨɫɬɭɩɚɟɬ ɧɚ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɫɬɨɥ ɞɥɹ ɪɚɫɤɪɨɹ ɧɚ ɬɪɟɛɭɟɦɵɣ 
ɮɨɪɦɚɬ. 

ɉɪɢ ɷɤɫɬɪɭɡɢɨɧɧɨɦ ɩɪɟɫɫɨɜɚɧɢɢ ɞɚɜɥɟɧɢɹ ɩɪɟɫɫɚ ɧɚɩɪɚɜɥɟɧɨ ɧɚ 
ɤɪɨɦɤɭ ɩɥɢɬɵ, ɚ ɫɬɪɭɠɤɚ ɪɚɫɩɨɥɚɝɚɟɬɫɹ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɨ ɧɚɩɪɚɜɥɟɧɢɸ 
ɩɥɚɫɬɢ. Ɇɟɯɚɧɢɱɟɫɤɚɹ ɩɪɨɱɧɨɫɬɶ ɩɥɢɬɵ ɧɚ ɢɡɝɢɛ ɜ ɷɬɨɦ ɫɥɭɱɚɟ ɧɢɠɟ. 
Ȼɨɥɶɲɚɹ ɱɚɫɬɶ ɜɟɪɬɢɤɚɥɶɧɵɯ ɩɪɟɫɫɨɜ ɷɤɫɬɪɭɡɢɨɧɧɨɝɨ ɩɪɟɫɫɨɜɚɧɢɹ ɨɬɧɨɫɢɬɫɹ 
ɤ ɤɚɬɟɝɨɪɢɢ ɭɫɬɚɪɟɜɲɢɯ, ɯɨɬɹ ɫɭɳɟɫɬɜɭɸɬ ɢ ɫɨɜɪɟɦɟɧɧɵɟ ɜɟɪɬɢɤɚɥɶɧɵɟ 
ɩɪɟɫɫɵ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɤɫɬɪɭɡɢɨɧɧɨɝɨ Ⱦɋɉ ɫ ɜɧɭɬɪɟɧɧɢɦɢ ɤɚɧɚɥɚɦɢ.  

 
Ɍɚɛɥɢɰɚ 2.14 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɟɪɦɨɩɪɟɫɫɚ ɦɚɪɤɢ 

LURYJ511-08 
 Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ɇɚɡɧɚɱɟɧɢɟ Ɏɨɪɦɢɪɨɜɚɧɢɟ ɮɨɪɦɵ ɥɢɫɬɨɜ-ɡɚɝɨɬɨɜɨɤ 
Ɇɨɳɧɨɫɬɶ 200 ɤȼɬ 
Ƚɚɛɚɪɢɬɵ 4500ɯ3300ɯ8800 ɦɦ 
ȼɟɫ 45000 ɤɝ 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ  15 ɰɢɤɥɨɜ/ɱɚɫ 
Ɍɟɯɧɢɱɟɫɤɢɟ ɨɫɨɛɟɧɧɨɫɬɢ Ⱦɚɜɥɟɧɢɟ – 1200 ɦɪɚ 

 
ɋɟɝɨɞɧɹ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɥɟɧɬɨɱɧɵɟ ɩɪɨɯɨɞɧɵɟ ɩɪɟɫɫɵ, ɜ 

ɤɨɬɨɪɵɯ ɫɬɪɭɠɟɱɧɵɣ ɢɥɢ ɜɨɥɨɤɧɢɫɬɵɣ ɤɨɜɟɪ ɮɨɪɦɢɪɭɟɬɫɹ ɦɟɠɞɭ ɞɜɭɦɹ 
ɫɬɚɥɶɧɵɦɢ ɥɟɧɬɚɦɢ. Ʌɟɧɬɵ ɧɚɬɹɧɭɬɵ ɧɚ ɛɚɪɚɛɚɧɵ ɢ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɢ ɲɢɪɢɧɟ 
ɩɪɟɫɫɨɜɚɧɢɹ ɫɨɩɪɢɤɚɫɚɸɬɫɹ ɫ ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɜ ɪɹɞ ɤɚɥɢɛɪɨɜɚɧɧɵɦɢ 
ɜɚɥɤɚɦɢ ɢɥɢ ɪɨɥɢɤɚɦɢ, ɱɟɪɟɡ ɤɨɬɨɪɵɟ ɧɚ ɨɫɦɨɥɟɧɧɭɸ ɦɚɫɫɭ ɩɟɪɟɞɚɸɬɫɹ 
ɞɚɜɥɟɧɢɟ ɢ ɬɟɩɥɨ ɨɬ ɨɛɨɝɪɟɜɚɟɦɵɯ ɩɥɢɬ. Ɍɚɤɚɹ ɫɢɫɬɟɦɚ ɧɟɩɪɟɪɵɜɧɨɝɨ 
ɩɪɟɫɫɨɜɚɧɢɹ ɩɨɞɯɨɞɢɬ ɞɥɹ ɜɵɩɭɫɤɚ ɥɸɛɵɯ ɫɬɪɭɠɟɱɧɵɯ ɢ ɜɨɥɨɤɧɢɫɬɵɯ ɩɥɢɬ, 
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ɚ ɬɚɤɠɟ ɥɢɫɬɨɜɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɩɨɥɭɱɚɟɦɵɯ ɩɭɬɟɦ ɩɚɪɚɥɥɟɥɶɧɨɝɨ ɫɤɥɟɢɜɚɧɢɹ 
ɲɩɨɧɚ. 
 

2.3.8 ɉɨɫɥɟɩɪɟɫɫɨɜɚɹ ɨɛɪɚɛɨɬɤɚ ɞɪɟɜɟɫɧɵɯ ɩɥɢɬ 
 
Ʉ ɨɩɟɪɚɰɢɹɦ ɩɨɫɥɟɩɪɟɫɫɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɨɬɧɨɫɹɬɫɹ: ɮɨɪɦɚɬɧɚɹ ɨɛɪɟɡɤɚ, 

ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɟ (ɜɵɞɟɪɠɤɚ ɢɥɢ ɨɯɥɚɠɞɟɧɢɟ ɩɥɢɬ ɫɪɚɡɭ ɩɨɫɥɟ ɜɵɯɨɞɚ ɢɡ 
ɩɪɟɫɫɚ), ɲɥɢɮɨɜɚɧɢɟ ɢ ɫɨɪɬɢɪɨɜɤɚ, ɪɚɫɤɪɨɣ ɩɥɢɬ ɧɚ ɡɚɝɨɬɨɜɤɢ ɬɪɟɛɭɟɦɵɯ 
ɪɚɡɦɟɪɨɜ. [8] 

Ɉɛɹɡɚɬɟɥɶɧɚɹ ɨɩɟɪɚɰɢɹ - ɨɯɥɚɠɞɟɧɢɟ ɩɥɢɬ, ɬɚɤ ɤɚɤ ɢɯ ɬɟɦɩɟɪɚɬɭɪɚ 
ɩɟɪɟɞ ɭɤɥɚɞɤɨɣ ɜ ɲɬɚɛɟɥɹ ɞɨɥɠɧɚ ɛɵɬɶ ɧɟ ɜɵɲɟ 50°C. Ⱦɥɹ ɩɥɢɬ ɧɚ 
ɤɚɪɛɚɦɢɞɧɵɯ ɫɦɨɥɚɯ ɭɤɥɚɞɤɚ ɢ ɯɪɚɧɟɧɢɟ ɜ ɩɥɨɬɧɵɯ ɫɬɨɩɚɯ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 
ɛɨɥɟɟ 70°C ɱɪɟɜɚɬɨ ɬɟɪɦɨɞɟɫɬɪɭɤɰɢɟɣ ɨɬɜɟɪɠɞɟɧɧɨɣ ɫɦɨɥɵ ɢ ɫɧɢɠɟɧɢɟɦ 
ɩɪɨɱɧɨɫɬɢ ɩɪɢ ɪɚɫɬɹɠɟɧɢɢ ɩɨɩɟɪɟɤ ɩɥɚɫɬɚ. Ɉɛɵɱɧɨ ɩɪɢɦɟɧɹɸɬ 
ɤɨɧɜɟɤɬɢɜɧɨɟ ɨɯɥɚɠɞɟɧɢɟ ɜ ɜɟɟɪɧɵɯ ɭɫɬɚɧɨɜɤɚɯ. 

Ɋɚɛɨɬɚ ɨɯɥɚɞɢɬɟɥɹ ɫɛɥɨɤɢɪɨɜɚɧɚ ɫ ɪɚɛɨɬɨɣ ɪɚɡɝɪɭɡɨɱɧɨɣ ɷɬɚɠɟɪɤɢ 
ɩɪɟɫɫɚ. Ɉɞɧɨɜɪɟɦɟɧɧɨ ɜ ɨɯɥɚɞɢɬɟɥɟ ɦɨɠɟɬ ɧɚɯɨɞɢɬɶɫɹ 15-18 ɩɥɢɬ (ɩɨ ɱɢɫɥɭ 
ɷɬɚɠɟɣ ɩɪɟɫɫɚ). Ɂɚ ɨɬɪɟɡɨɤ ɜɪɟɦɟɧɢ, ɜ ɬɟɱɟɧɢɟ ɤɨɬɨɪɨɝɨ ɨɯɥɚɞɢɬɟɥɶ 
ɫɨɜɟɪɲɚɟɬ ɨɛɨɪɨɬ ɧɚ 180°, ɩɥɢɬɵ ɨɯɥɚɠɞɚɸɬɫɹ ɞɨ 50-70°C. ɉɨɫɥɟ 
ɨɯɥɚɠɞɟɧɢɹ ɩɥɢɬɵ ɭɤɥɚɞɵɜɚɸɬ ɫ ɩɨɦɨɳɶɸ ɲɬɚɛɟɥɟɭɤɥɚɞɱɢɤɚ ɜ ɫɬɨɩɵ 
ɜɵɫɨɬɨɣ ɞɨ 400 ɦɦ. ȼ ɩɪɨɰɟɫɫɟ ɤɨɧɞɢɰɢɨɧɢɪɨɜɚɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɦɟɞɥɟɧɧɨɟ 
ɜɵɪɚɜɧɢɜɚɧɢɟ ɜɥɚɠɧɨɫɬɢ ɢ ɬɟɦɩɟɪɚɬɭɪɵ ɩɨ ɜɫɟɦɭ ɨɛɴɟɦɭ ɩɥɢɬɵ ɢ 
ɪɟɥɚɤɫɚɰɢɹ ɜɧɭɬɪɟɧɧɢɯ ɧɚɩɪɹɠɟɧɢɣ. Ɂɚɬɟɦ ɩɥɢɬɵ ɩɟɪɟɦɟɳɚɸɬɫɹ ɧɚ 
ɩɪɨɦɟɠɭɬɨɱɧɵɣ ɫɤɥɚɞ, ɭɤɥɚɞɵɜɚɸɬɫɹ ɜ ɫɬɨɩɵ, ɝɞɟ ɜɵɞɟɪɠɢɜɚɸɬɫɹ ɧɟ ɦɟɧɟɟ 
5 ɫɭɬɨɤ. 

 
Ɍɚɛɥɢɰɚ 2.15 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɜɟɟɪɧɨɝɨ ɨɯɥɚɞɢɬɟɥɹ ɦɚɪɤɢ 

LULCY360 
 Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ɇɚɡɧɚɱɟɧɢɟ Ɉɯɥɚɠɞɟɧɢɟ ɝɨɬɨɜɨɝɨ ɥɢɫɬɚ 
Ɇɨɳɧɨɫɬɶ 30 ɤȼɬ 
Ƚɚɛɚɪɢɬɵ: 
ɒɢɪɢɧɚ 
Ⱦɢɚɦɟɬɪ 
Ɉɛɴɟɦ 

 
3500ɦɦ 
6000ɦɦ 

20 ɥɢɫɬɨɜ 
ȼɟɫ 4000 ɤɝ 
ɉɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ  70 ɥɢɫɬɨɜ/ɱɚɫ 

  
Ɏɨɪɦɚɬɧɚɹ ɨɛɪɟɡɤɚ ɩɥɢɬ ɜɵɩɨɥɧɹɟɬɫɹ ɫɪɚɡɭ, ɩɨɫɥɟ ɧɚɯɨɠɞɟɧɢɹ ɜ 

ɨɯɥɚɞɢɬɟɥɟ. ɉɪɢɩɭɫɤɢ ɧɚ ɨɛɪɚɛɨɬɤɭ ɨɛɵɱɧɨ ɫɨɫɬɚɜɥɹɸɬ 15-30 ɦɦ ɧɚ ɫɬɨɪɨɧɭ, 
ɚ ɬɪɟɛɭɟɦɚɹ ɬɨɱɧɨɫɬɶ ±2 ɦɦ ɧɚ ɨɞɢɧ ɦɟɬɪ ɞɥɢɧɵ ɤɪɨɦɤɢ. Ɏɨɪɦɚɬɧɵɟ ɫɬɚɧɤɢ 
ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɤɪɭɝɥɨɩɢɥɶɧɵɟ ɚɝɪɟɝɚɬɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɩɨɞ ɭɝɥɨɦ 90° 
ɞɥɹ ɨɩɢɥɨɜɤɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨ ɞɥɢɧɧɨɣ ɢ ɤɨɪɨɬɤɨɣ ɫɬɨɪɨɧ ɩɥɢɬɵ ɞɜɭɦɹ 
ɩɢɥɚɦɢ.  

Ⱦɥɹ ɨɩɢɥɨɜɤɢ ɤɪɨɦɨɤ ɫɥɭɠɚɬ ɩɪɨɞɨɥɶɧɵɟ ɩɢɥɵ, ɧɚɫɬɪɨɟɧɧɵɟ ɧɚ 
ɩɨɥɭɱɟɧɢɟ ɡɚɞɚɧɧɨɣ ɲɢɪɢɧɵ ɩɥɢɬɵ, ɚ ɞɥɹ ɩɨɥɭɱɟɧɢɹ ɬɪɟɛɭɟɦɨɣ ɞɥɢɧɵ 
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ɩɪɨɞɭɤɰɢɢ - ɞɢɚɝɨɧɚɥɶɧɚɹ ɩɢɥɚ, ɩɨɡɜɨɥɹɸɳɚɹ ɞɟɥɚɬɶ ɩɟɪɩɟɧɞɢɤɭɥɹɪɧɵɣ ɪɟɡ 
ɜ ɧɭɠɧɨɦ ɦɟɫɬɟ ɛɟɡ ɨɫɬɚɧɨɜɤɢ ɧɟɩɪɟɪɵɜɧɨɣ ɥɟɧɬɵ ɦɚɬɟɪɢɚɥɚ. Ɉɬɥɢɱɢɬɟɥɶɧɚɹ 
ɨɫɨɛɟɧɧɨɫɬɶ ɚɝɪɟɝɚɬɚ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɜɫɟ ɩɢɥɶɧɵɟ ɭɡɥɵ ɩɪɨɞɭɛɥɢɪɨɜɚɧɵ. 
ɗɬɨ ɩɨɡɜɨɥɹɟɬ ɧɟ ɨɫɬɚɧɚɜɥɢɜɚɬɶ ɩɪɟɫɫ ɩɪɢ ɫɦɟɧɟ ɩɢɥɶɧɵɯ ɞɢɫɤɨɜ. 
ɀɟɥɚɬɟɥɶɧɨ ɜɵɩɨɥɧɹɬɶ ɨɩɢɥɢɜɚɧɢɟ ɤɪɨɦɨɤ ɩɨɫɥɟ ɨɯɥɚɠɞɟɧɢɹ ɩɥɢɬ. 
Ɉɩɢɥɟɧɧɵɟ ɤɪɨɦɤɢ ɱɚɳɟ ɜɫɟɝɨ ɨɬɩɪɚɜɥɹɸɬ ɜ ɷɧɟɪɝɟɬɢɱɟɫɤɭɸ ɭɫɬɚɧɨɜɤɭ ɞɥɹ 
ɫɠɢɝɚɧɢɹ. 

ɉɥɢɬɵ ɞɥɹ ɦɟɛɟɥɶɧɨɝɨ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɨɞɜɟɪɝɚɸɬɫɹ ɲɥɢɮɨɜɚɧɢɸ ɢ 
ɤɚɥɢɛɪɨɜɚɧɢɸ ɞɥɹ ɥɢɤɜɢɞɚɰɢɢ ɪɚɡɧɨɬɨɥɳɢɧɧɨɫɬɢ (ɞɨɩɭɫɤ ±0,2-0,3 ɦɦ). 
ɋɟɝɨɞɧɹ ɩɨɱɬɢ ɩɨɜɫɟɦɟɫɬɧɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɲɢɪɨɤɨɥɟɧɬɨɱɧɵɟ ɫɬɚɧɤɢ. ɇɚ 
ɨɬɟɱɟɫɬɜɟɧɧɵɯ ɩɪɟɞɩɪɢɹɬɢɹɯ ɢɦɟɸɬɫɹ ɫɬɚɧɤɢ ȾɄɒ­1 ɫ ɲɢɪɢɧɨɣ 
ɲɥɢɮɨɜɚɧɢɹ 1830 ɦɦ, ɨɫɧɚɳɟɧɧɵɟ ɨɞɧɢɦ ɲɥɢɮɨɜɚɥɶɧɵɦ ɚɝɪɟɝɚɬɨɦ, 
ɫɨɫɬɨɹɳɢɦ ɢɡ ɜɟɪɯɧɟɣ ɢ ɧɢɠɧɟɣ ɲɥɢɮɨɜɚɥɶɧɵɯ ɝɨɥɨɜɨɤ. ȼ ɫɜɹɡɢ ɫ ɬɟɦ, ɱɬɨ 
ɡɚ ɨɞɢɧ ɩɪɨɯɨɞ ɧɟ ɭɞɚɟɬɫɹ ɫɧɹɬɶ ɩɪɢɩɭɫɤ, ɞɨɛɢɬɶɫɹ ɧɭɠɧɨɣ ɫɬɚɛɢɥɶɧɨɫɬɢ 
ɬɨɥɳɢɧɵ ɢ ɜɵɫɨɤɨɝɨ ɤɚɱɟɫɬɜɚ ɩɨɜɟɪɯɧɨɫɬɢ, ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɩɪɢɯɨɞɢɬɫɹ 
ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɞɪɭɝ ɡɚ ɞɪɭɝɨɦ ɦɢɧɢɦɭɦ ɞɜɚ ɚɝɪɟɝɚɬɚ. Ɍɟɯɧɢɱɟɫɤɚɹ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɬɚɧɤɚ ȾɄɒ-1 ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 2.16. 

 
Ɍɚɛɥɢɰɚ 2.16 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɬɚɧɤɚ ȾɄɒ-1 

 Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
Ɋɚɡɦɟɪɵ ɨɛɪɚɛɚɬɵɜɚɟɦɵɯ ɩɥɢɬ, ɦɦ: 
Ⱦɥɢɧɚ 
ɒɢɪɢɧɚ 
Ɍɨɥɳɢɧɚ  

 
Ɉɬ 1500 
Ⱦɨ 1830 

3-80 
ɇɚɢɛɨɥɶɲɢɣ ɩɪɢɩɭɫɤ ɧɚ ɫɬɨɪɨɧɭ, ɦɦ 1,2 
ɋɤɨɪɨɫɬɶ ɩɨɞɚɱɢ, ɦ/ɦɢɧ 6-24 
Ʉɨɥɢɱɟɫɬɜɨ ɲɥɢɮɨɜɚɥɶɧɵɯ ɥɟɧɬ, ɲɬ. 2 
Ɋɚɡɦɟɪɵ ɲɥɢɮɨɜɚɥɶɧɨɣ ɥɟɧɬɵ, ɦɦ: 
ɒɢɪɢɧɚ 
Ⱦɥɢɧɚ (ɛɟɫɤɨɧɟɱɧɚɹ) 

 
1920 
2620 

Ⱦɢɚɦɟɬɪ ɤɨɧɬɚɤɬɧɵɯ ɜɚɥɶɰɨɜ, ɦɦ 400 
ɍɪɨɜɟɧɶ ɡɚɝɪɭɡɤɢ, ɦɦ 1150 
Ⱦɚɜɥɟɧɢɟ ɩɧɟɜɦɨɫɟɬɢ, ɤɝɫ/ɫɦ2 6 
ɋɭɦɦɚɪɧɚɹ ɦɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɣ, ɤȼɬ 213,5 
Ɇɚɫɫɚ, ɬ 19,2 

 
ɉɨɜɟɪɯɧɨɫɬɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɥɢɬ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 50°C. 

ɒɥɢɮɨɜɚɥɶɧɚɹ ɥɟɧɬɚ ɦɨɠɟɬ ɜɵɞɟɪɠɚɬɶ ɬɟɦɩɟɪɚɬɭɪɭ ɞɨ 80 °C, ɩɪɢ ɷɬɨɦ 
ɫɬɨɣɤɨɫɬɶ ɥɟɧɬɵ ɩɪɢ ɩɨɜɵɲɟɧɧɵɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɩɪɢɦɟɪɧɨ ɜɞɜɨɟ ɛɨɥɶɲɟ, 
ɱɟɦ ɩɪɢ ɲɥɢɮɨɜɚɧɢɢ ɩɨɥɧɨɫɬɶɸ ɨɯɥɚɠɞɟɧɧɵɯ ɩɥɢɬ ɫ ɩɨɥɧɨɫɬɶɸ 
ɨɬɜɟɪɞɟɜɲɢɦ ɤɥɟɟɦ. Ʉɪɨɦɟ ɬɨɝɨ, ɬɚɤ ɧɚɡɵɜɚɟɦɨɟ ɝɨɪɹɱɟɟ ɲɥɢɮɨɜɚɧɢɟ 
ɩɨɡɜɨɥɹɟɬ ɫɧɹɬɶ ɫɚɦɵɣ ɜɟɪɯɧɢɣ - ɡɚɤɚɥɟɧɧɵɣ ɫɥɨɣ ɩɥɢɬɵ, ɱɬɨ ɫɩɨɫɨɛɫɬɜɭɟɬ 
ɛɵɫɬɪɨɦɭ ɡɚɜɟɪɲɟɧɢɸ ɩɪɨɰɟɫɫɚ ɩɨɥɧɨɝɨ ɨɬɜɟɪɠɞɟɧɢɹ ɫɜɹɡɭɸɳɟɝɨ ɜ ɩɥɢɬɧɨɦ 
ɦɚɬɟɪɢɚɥɟ. 

ɒɥɢɮɨɜɚɧɢɟ ɩɥɢɬ ɨɛɵɱɧɨ ɫɨɜɦɟɳɚɟɬɫɹ ɫ ɨɩɟɪɚɰɢɟɣ ɫɨɪɬɢɪɨɜɚɧɢɹ 
ɩɪɨɞɭɤɰɢɢ. ɋɨɪɬ ɩɥɢɬɵ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɨɩɟɪɚɬɨɪɨɦ ɩɪɢ ɨɫɦɨɬɪɟ ɩɥɚɫɬɨɜ ɢ 
ɤɨɪɪɟɤɬɢɪɭɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ ɬɨɥɳɢɧɨɦɟɪɨɦ. Ɂɞɟɫɶ ɠɟ ɦɨɠɟɬ 
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ɨɩɪɟɞɟɥɹɬɶɫɹ ɜɟɫ ɩɥɢɬɵ ɩɨɫɥɟ ɜɵɯɨɞɚ ɢɡ ɩɪɟɫɫɚ ɞɥɹ ɪɚɫɱɟɬɚ ɟɟ ɩɥɨɬɧɨɫɬɢ. 
ɍɥɶɬɪɚɡɜɭɤɨɜɨɣ ɫɩɨɫɨɛ ɩɨɦɨɝɚɟɬ ɥɟɝɤɨ ɨɛɧɚɪɭɠɢɜɚɬɶ ɪɚɫɫɥɨɟɧɢɟ ɩɥɢɬ. 

Ɉɫɧɨɜɧɵɟ ɞɟɮɟɤɬɵ ɩɥɢɬ: ɧɟɞɨɫɬɚɬɨɱɧɚɹ ɩɪɨɱɧɨɫɬɶ, ɨɛɪɚɡɨɜɚɧɢɟ 
ɩɭɡɵɪɟɣ ɢ ɪɚɡɪɵɜɨɜ, ɪɚɫɫɥɨɟɧɢɟ ɩɨ ɜɧɭɬɪɟɧɧɟɦɭ ɫɥɨɸ, ɩɨɤɨɪɨɛɥɟɧɧɨɫɬɶ, 
ɫɥɭɳɢɜɚɧɢɟ ɫɬɪɭɠɤɢ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɢ ɞɪ. 

 
2.3.9 Ɉɛɪɚɛɨɬɤɚ ɥɢɫɬɨɜ Ⱦɋɉ 

 
ɋɬɚɧɤɢ Кɪɨɦɤɨɨɛɥɢɰɨɜɨɱɧɵɟ (ɚɜɬɨɦɚɬɢɱɟɫɤɢɟ) 
Ʉɪɨɦɤɨɨɛɥɢɰɨɜɨɱɧɵɟ ɫɬɚɧɤɢ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɨɬɞɟɥɤɢ ɤɪɚɹ 

ɦɟɛɟɥɶɧɵɯ ɳɢɬɨɜ ɫɩɟɰɢɚɥɶɧɵɦ ɤɪɨɦɨɱɧɵɦ ɦɚɬɟɪɢɚɥɨɦ ɢɡ ɲɩɨɧɚ, ɦɟɥɚɦɢɧɚ 
ɢɥɢ ɉȼɏ. Ⱦɥɹ ɨɛɥɢɰɨɜɤɢ ɩɪɹɦɨɥɢɧɟɣɧɵɯ, ɤɪɢɜɨɥɢɧɟɣɧɵɯ ɢ ɫɤɨɲɟɧɧɵɯ 
ɤɪɨɦɨɤ ɬɪɟɛɭɸɬɫɹ ɪɚɡɥɢɱɧɵɟ ɦɨɞɢɮɢɤɚɰɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

Ⱥɜɬɨɦɚɬɢɱɟɫɤɢɣ ɤɪɨɦɤɨɨɛɥɢɰɨɜɨɱɧɵɣ ɫɬɚɧɨɤ MIRA 6 (MD 514A) 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɧɚɧɟɫɟɧɢɹ ɢ ɩɪɨɞɨɥɶɧɨɝɨ ɫɧɹɬɢɹ ɫɜɟɫɨɜ ɤɪɨɦɨɱɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ ɧɚ ɩɪɹɦɨɥɢɧɟɣɧɵɯ ɤɪɨɦɤɚɯ ɞɟɬɚɥɟɣ ɢɡ Ⱦɋɬɉ, ɆȾɎ, ɦɚɫɫɢɜɚ ɢ ɬ.ɞ. 
ɋɬɚɧɨɤ ɜɵɩɨɥɧɹɟɬ ɞɚɧɧɵɟ ɨɩɟɪɚɰɢɢ ɛɟɡ ɫɦɟɧɵ ɢɧɫɬɪɭɦɟɧɬɚ ɦɟɠɞɭ 
ɨɩɟɪɚɰɢɹɦɢ.  

Ɉɩɟɪɚɬɨɪ ɩɨɡɢɰɢɨɧɢɪɭɟɬ ɦɟɛɟɥɶɧɭɸ ɡɚɝɨɬɨɜɤɭ ɧɚ ɪɚɛɨɱɢɣ ɫɬɨɥ ɧɚ 
ɜɯɨɞɟ ɫɬɚɧɤɚ. Ɂɚɝɨɬɨɜɤɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɡɚɯɜɚɬɵɜɚɟɬɫɹ ɩɨɞɚɸɳɢɦ 
ɬɪɚɧɫɩɨɪɬɟɪɨɦ ɢ ɩɨɞɚɟɬɫɹ ɧɚ ɨɛɪɚɛɨɬɤɭ. ɋɥɟɞɭɸɳɚɹ ɡɚɝɨɬɨɜɤɚ ɩɨɞɚɟɬɫɹ 
ɫɪɚɡɭ ɩɨɫɥɟ ɩɪɟɞɵɞɭɳɟɣ, ɩɪɢ ɷɬɨɦ ɧɟɨɛɯɨɞɢɦɨ ɜɵɞɟɪɠɚɬɶ ɞɨɩɭɫɬɢɦɨɟ 
ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɞɜɭɦɹ ɡɚɝɨɬɨɜɤɚɦɢ. ɉɪɢ ɩɨɞɚɱɟ ɫɥɟɞɭɸɳɟɣ ɡɚɝɨɬɨɜɤɢ 
ɩɟɪɜɚɹ ɩɪɨɞɨɥɠɚɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɨɛɪɚɛɚɬɵɜɚɬɶɫɹ ɧɚ ɩɨɫɥɟɞɭɸɳɢɯ ɭɡɥɚɯ.  

ɋɪɚɡɭ ɩɨɫɥɟ ɧɚɱɚɥɚ ɩɨɞɚɱɢ ɡɚɝɨɬɨɜɤɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɧɚɱɢɧɚɟɬ 
ɩɨɞɚɜɚɬɶɫɹ ɤɪɨɦɤɚ. Ʉɪɨɦɤɚ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɤɥɟɟɧɚɧɨɫɹɳɢɣ ɭɡɟɥ ɢ 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɢɤɥɟɢɜɚɟɬɫɹ ɤ ɡɚɝɨɬɨɜɤɟ. ɉɨɫɥɟ ɩɪɢɤɥɟɢɜɚɧɢɹ ɫɪɚɛɚɬɵɜɚɟɬ 
ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɬɨɪɰɨɜɤɚ ɤɪɨɦɤɢ ɩɨ ɡɚɞɧɟɦɭ ɤɨɧɰɭ ɩɚɧɟɥɢ. Ʉɪɨɦɤɚ 
ɬɨɪɰɭɟɬɫɹ ɫ ɧɟɛɨɥɶɲɢɦ ɩɪɢɩɭɫɤɨɦ. 

ɉɨɫɥɟ ɧɚɧɟɫɟɧɢɹ ɤɪɨɦɤɢ ɫ ɩɨɦɨɳɶɸ ɩɨɞɚɸɳɟɝɨ ɬɪɚɧɫɩɨɪɬɟɪɚ 
ɡɚɝɨɬɨɜɤɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɟɪɟɯɨɞɢɬ ɤ ɭɡɥɭ ɬɨɱɧɨɣ ɬɨɪɰɨɜɤɢ ɤɪɨɦɤɢ. ɉɪɢ 
ɩɨɞɯɨɞɟ ɡɚɝɨɬɨɜɤɢ ɤ ɞɚɧɧɨɦɭ ɭɡɥɭ ɨɧ 2 ɮɪɟɡɵ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɞɯɨɞɹɬ ɤ 
ɡɚɝɨɬɨɜɤɟ ɢ ɨɬɪɟɡɚɸɬ ɨɫɬɚɬɤɢ ɤɪɨɦɤɢ ɬɨɱɧɨ ɩɨ ɤɨɧɰɚɦ ɡɚɝɨɬɨɜɤɢ. ɉɪɢ ɷɬɨɦ 
ɡɚɝɨɬɨɜɤɚ ɧɟ ɡɚɦɟɞɥɹɟɬ ɫɜɨɟɝɨ ɞɜɢɠɟɧɢɹ. 

ɉɨɫɥɟ ɭɡɥɚ ɬɨɱɧɨɣ ɬɨɪɰɨɜɤɢ ɡɚɝɨɬɨɜɤɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ 
ɭɡɟɥ ɫɧɹɬɢɹ ɫɜɟɫɨɜ ɤɪɨɦɤɢ ɫ ɧɢɠɧɟɣ ɢ ɫ ɜɟɪɯɧɟɣ ɫɬɨɪɨɧɵ ɩɚɧɟɥɢ. ɍɡɟɥ 
ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɮɪɟɡ, ɜɪɚɳɚɸɳɢɯɫɹ ɜ ɩɪɨɬɢɜɨɩɨɥɨɠɧɨɦ ɧɚɩɪɚɜɥɟɧɢɢ.  

ɉɨɫɥɟ ɭɡɥɚ ɫɧɹɬɢɹ ɫɜɟɫɨɜ ɡɚɝɨɬɨɜɤɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɭɡɟɥ 
ɰɢɤɥɟɜɤɢ. ɇɚɡɧɚɱɟɧɢɟ ɞɚɧɧɨɝɨ ɭɡɥɚ – ɫɧɹɬɢɹ «ɷɮɮɟɤɬɚ ɜɨɥɧɵ», ɤɨɬɨɪɵɣ 
ɜɨɡɧɢɤɚɟɬ ɩɨɫɥɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɭɡɥɚ ɫɧɹɬɢɹ ɫɜɟɫɨɜ. ɉɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 2 
ɧɨɠɚ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ ɨɛɪɚɛɚɬɵɜɚɬɶ ɜɟɪɯɧɸɸ ɢ 
ɧɢɠɧɸɸ ɫɬɨɪɨɧɵ ɡɚɝɨɬɨɜɤɢ. 

ɉɨɫɥɟ ɭɡɥɚ ɰɢɤɥɟɜɤɢ ɡɚɝɨɬɨɜɤɚ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɨɯɨɞɢɬ ɱɟɪɟɡ ɭɡɟɥ 
ɩɨɥɢɪɨɜɤɢ. ɇɚɡɧɚɱɟɧɢɟ ɞɚɧɧɨɝɨ ɭɡɥɚ – ɨɱɢɫɬɤɚ ɤɪɨɦɤɢ ɩɨɫɥɟ ɩɪɟɞɵɞɭɳɢɯ 



33 
 

ɨɩɟɪɚɰɢɣ. ɉɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 2 ɩɨɫɬɨɹɧɧɨ ɜɪɚɳɚɸɳɢɟɫɹ ɳɟɬɤɢ (ɤɚɠɞɚɹ ɫ 
ɨɬɞɟɥɶɧɵɦ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɟɦ), ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɱɬɨɛɵ 
ɨɛɪɚɛɚɬɵɜɚɬɶ ɜɟɪɯɧɸɸ ɢ ɧɢɠɧɸɸ ɫɬɨɪɨɧɵ ɡɚɝɨɬɨɜɤɢ. ɉɨɫɥɟ ɩɪɨɯɨɠɞɟɧɢɹ 
ɭɡɥɚ ɩɨɥɢɪɨɜɤɢ ɨɛɪɚɛɨɬɚɧɧɚɹ ɡɚɝɨɬɨɜɤɚ ɜɵɯɨɞɢɬ ɢɡ ɫɬɚɧɤɚ ɢ ɫɧɢɦɚɟɬɫɹ (ɥɢɛɨ 
ɨɩɟɪɚɬɨɪɨɦ, ɥɢɛɨ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦɢ ɫɪɟɞɫɬɜɚɦɢ ɦɟɯɚɧɢɡɚɰɢɢ). ɋɬɚɧɨɤ 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɜɫɟɯ ɨɩɟɪɚɰɢɣ ɛɟɡ ɦɟɯɚɧɢɱɟɫɤɨɣ ɫɦɟɧɵ 
ɢɧɫɬɪɭɦɟɧɬɚ, ɱɬɨ ɩɨɜɵɲɚɟɬ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ. ɉɟɪɟɦɟɳɟɧɢɟ ɡɚɝɨɬɨɜɤɢ 
ɩɪɨɢɫɯɨɞɢɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ. 

 
Ɍɚɛɥɢɰɚ 2.17 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ 

ɤɪɨɦɤɨɨɛɥɢɰɨɜɨɱɧɨɝɨ ɫɬɚɧɤɚ MIRA 6 (MD 514A) Italmac  
 Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ɇɚɩɪɹɠɟɧɢɟ, ȼ 220 
Ɇɢɧɢɦɚɥɶɧɚɹ ɲɢɪɢɧɚ ɩɚɧɟɥɢ, ɦɦ 80 
Ɍɨɥɳɢɧɚ ɩɚɧɟɥɢ, ɦɦ 10-60 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɤɪɨɦɤɢ, ɦɦ 3 
ɒɢɪɢɧɚ ɤɪɨɦɤɢ, ɦɦ 0,4 
ɋɤɨɪɨɫɬɶ ɩɨɞɚɱɢ, ɦ/ɦɢɧ 0-26 
Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɝɪɟɜɚ ɤɥɟɹ, °ɋ 180-200 

Ɇɨɳɧɨɫɬɶ ɞɜɢɝɚɬɟɥɹ ɩɨɞɚɱɢ ɦɚɬɟɪɢɚɥɚ, ɤȼɬ 1,3/1,8 
Ƚɚɛɚɪɢɬɵ, ɦɦ 3750ɯ850ɯ1380 
Ɇɚɫɫɚ, ɤɝ 1450 

 
ɋɬɚɧɤɢ ɫɜɟɪɥɢɥɶɧɨ-ɩɪɢɫɚɞɨɱɧɵɟ 
ɋɜɟɪɥɢɥɶɧɨ-ɩɪɢɫɚɞɨɱɧɵɟ ɫɬɚɧɤɢ ɹɜɥɹɸɬɫɹ ɧɟɡɚɦɟɧɢɦɵɦ 

ɨɛɨɪɭɞɨɜɚɧɢɟɦ ɩɪɢ ɫɜɟɪɥɟɧɢɢ ɨɬɜɟɪɫɬɢɣ ɜɫɟɯ ɬɢɩɨɜ ɜ ɩɥɨɫɤɨɫɬɹɯ ɢ ɬɨɪɰɚɯ. 
ɋɜɟɪɥɢɥɶɧɨ-ɩɪɢɫɚɞɨɱɧɵɣ ɫɬɚɧɨɤ GF-21 ɭɧɢɜɟɪɫɚɥɶɧɵɣ ɫ ɨɞɧɨɣ 

ɩɨɜɨɪɨɬɧɨɣ ɦɧɨɝɨɲɩɢɧɞɟɥɶɧɨɣ ɝɨɥɨɜɤɨɣ ɞɥɹ ɫɜɟɪɥɟɧɢɹ ɨɬɜɟɪɫɬɢɣ ɜ ɩɥɚɫɬɶ ɢ 
ɬɨɪɟɰ. ɇɚ ɫɬɚɧɤɟ ɭɫɬɚɧɨɜɥɟɧ ɩɧɟɜɦɨɰɢɥɢɧɞɪ ɞɥɹ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɩɨɜɨɪɨɬɚ 
ɫɜɟɪɥɢɥɶɧɨɣ ɝɨɥɨɜɤɢ ɢɡ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɨɡɢɰɢɢ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɭɸ ɢ ɨɛɪɚɬɧɨ, 
ɱɬɨ ɜɚɠɧɨ ɞɥɹ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɫɬɚɧɤɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɹɯ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ 
ɤɨɪɩɭɫɧɨɣ ɦɟɛɟɥɢ, ɝɞɟ ɬɪɟɛɭɟɬɫɹ ɱɚɫɬɚɹ ɩɟɪɟɧɚɥɚɞɤɚ. ɉɨɥɶɡɭɹɫɶ 
ɫɩɟɰɢɚɥɶɧɵɦ ɮɢɤɫɚɬɨɪɨɦ, ɦɨɠɧɨ ɭɫɬɚɧɨɜɢɬɶ ɫɜɟɪɥɢɥɶɧɭɸ ɝɨɥɨɜɤɭ ɩɨɞ 
ɪɚɡɥɢɱɧɵɦɢ ɭɝɥɚɦɢ ɨɬ 0° ɞɨ 90° ɞɥɹ ɫɜɟɪɥɟɧɢɹ ɨɬɜɟɪɫɬɢɣ. 

 
Ɍɚɛɥɢɰɚ 2.18 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɫɜɟɪɥɢɥɶɧɨ-ɩɪɢɫɚɞɨɱɧɨɝɨ 

ɫɬɚɧɤɚ GF-21 
 Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
Ʉɨɥɢɱɟɫɬɜɨ ɲɩɢɧɞɟɥɟɣ, ɲɬ. 21 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɝɥɭɛɢɧɚ ɫɜɟɪɥɟɧɢɹ, ɦɦ 65 
Ɇɚɤɫɢɦɚɥɶɧɚɹ ɬɨɥɳɢɧɚ ɡɚɝɨɬɨɜɤɢ, ɦɦ 90 
Ɇɨɳɧɨɫɬɶ ɷɥɟɤɬɪɨɞɜɢɝɚɬɟɥɹ, ɥ.ɫ./ɤȼɬ 2,0/1,5 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɦɟɪ ɡɚɝɨɬɨɜɤɢ, ɦɦ 850ɯ3000 
ɋɤɨɪɨɫɬɶ ɜɪɚɳɟɧɢɢ ɲɩɢɧɞɟɥɹ, ɨɛ/ɦɢɧ 2800 
Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɝɪɟɜɚ ɤɥɟɹ, °ɋ 180-200 

Ƚɚɛɚɪɢɬɵ, ɦɦ 1100ɯ780ɯ1300 

 
2.3.10  Ʌɚɦɢɧɢɪɨɜɚɧɢɟ ɥɢɫɬɚ Ⱦɋɉ 
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Ʌɚɦɢɧɢɪɨɜɚɧɢɟ Ⱦɋɉ - ɩɪɨɰɟɫɫ ɩɨɤɪɵɬɢɹ ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɥɢɬɵ 

ɛɭɦɚɠɧɨ-ɫɦɨɥɹɧɵɦɢ ɩɥёɧɤɚɦɢ, ɩɪɨɩɢɬɚɧɧɵɦɢ ɫɦɨɥɚɦɢ. Ʉɨɦɩɥɟɤɫɧɨɟ 
ɜɨɡɞɟɣɫɬɜɢɟ ɞɚɜɥɟɧɢɹ ɢ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɵ ɫɩɨɫɨɛɫɬɜɭɟɬ ɬɨɦɭ, ɱɬɨ ɩɥɟɧɤɚ 
ɩɪɚɤɬɢɱɟɫɤɢ «ɜɪɚɫɬɚɟɬ» ɜ ɩɨɜɟɪɯɧɨɫɬɶ Ⱦɋɉ. ɋɚɦɨ ɫɥɨɜɨ «ɥɚɦɢɧɢɪɨɜɚɧɢɟ» 
(lamination) ɢɦɟɟɬ ɚɧɝɥɢɣɫɤɨɟ ɩɪɨɢɫɯɨɠɞɟɧɢɟ ɢ ɩɟɪɟɜɨɞɢɬɫɹ ɤɚɤ 
«ɪɚɫɫɥɨɟɧɢɟ, ɪɚɫɤɚɬɤɚ, ɧɚɩɥɚɫɬɨɜɚɧɢɟ». 

 

 
 

Ɋɢɫɭɧɨɤ 2.8 – ɥɢɧɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɥɚɦɢɧɢɪɨɜɚɧɢɹ Ⱦɋɉ 
 
Ʉɚɪɤɚɫ ɞɚɧɧɨɝɨ ɩɪɟɫɫɚ ɹɜɥɹɟɬɫɹ ɰɟɥɶɧɵɦ, ɜɧɭɬɪɢ ɭɫɬɚɧɨɜɥɟɧɨ 6 

ɦɚɫɥɟɧɵɯ ɛɚɤɨɜ ɜ ɞɜɟ ɝɪɭɩɩɵ. Ʉɚɪɤɚɫ ɢɦɟɟɬ ɩɨɜɵɲɟɧɧɭɸ ɩɪɨɱɧɨɫɬɶ, ɱɬɨ 
ɝɚɪɚɧɬɢɪɭɟɬ ɬɨɱɧɨɫɬɶ ɩɪɢ ɪɚɛɨɬɟ ɛɭɪɢɥɶɧɨɝɨ ɫɬɚɧɤɚ. ɉɨɷɬɨɦɭ ɞɚɜɥɟɧɢɟ, 
ɩɨɫɬɭɩɚɸɳɟɟ ɧɚ ɩɪɨɞɭɤɬ, ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ ɪɚɜɧɨɦɟɪɧɨ, ɱɬɨ ɭɥɭɱɲɚɟɬ ɮɨɪɦɭ 
ɬɨɜɚɪɚ ɢ ɩɪɨɞɥɟɜɚɟɬ ɫɪɨɤ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɛɭɮɟɪɚ.  

ɉɚɪɚɦɟɬɪɵ ɬɟɦɩɟɪɚɬɭɪɵ, ɜɪɟɦɟɧɢ, ɞɚɜɥɟɧɢɹ ɥɟɝɤɨ ɧɚɫɬɪɚɢɜɚɟɦɵ, ɱɬɨ 
ɡɧɚɱɢɬɟɥɶɧɨ ɭɩɪɨɳɚɟɬ ɪɚɛɨɬɭ ɫ ɞɚɧɧɨɣ ɭɫɬɚɧɨɜɤɨɣ.  

ɂɫɩɨɥɶɡɭɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɬɟɦɩɟɪɚɬɭɪɧɨɝɨ ɤɨɧɬɪɨɥɹ, 
ɦɨɠɧɨ ɦɟɧɹɬɶ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɩɥɨɜɨɝɨ ɩɪɟɫɫɚ, ɬɟɦɩɟɪɚɬɭɪɚ ɪɚɫɩɪɟɞɟɥɹɟɬɫɹ 
ɩɨ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɟɫɫɚ ɪɚɜɧɨɦɟɪɧɨ, ɧɢɠɧɹɹ ɢ ɜɟɪɯɧɹɹ ɩɥɢɬɚ ɩɪɟɫɫɚ 
ɧɚɫɬɪɚɢɜɚɸɬɫɹ ɨɬɞɟɥɶɧɨ.  

 
Ɍɚɛɥɢɰɚ 2.19 – Ɉɫɧɨɜɧɵɟ ɬɟɯɧɢɱɟɫɤɢɟ ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ ɥɢɧɢɢ 

ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɥɚɦɢɧɢɪɨɜɚɧɢɹ Ⱦɋɉ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ 
ɇɨɦɢɧɚɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɩɪɟɫɫɚ, ɬ 1200 
ɒɢɪɢɧɚ ɧɚɝɪɟɜɚɬɟɥɹ, ɦɦ 2000ɯ2950 
Ɋɚɛɨɱɟɟ ɞɚɜɥɟɧɢɟ, ɤɝ/ɫɦ3 Ɇɟɧɟɟ 70 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɫɥɨɹɦɢ, ɦɦ 280 
Ɋɚɛɨɱɚɹ ɬɟɦɩɟɪɚɬɭɪɚ ɩɪɟɫɫɚ, °ɋ Ɇɟɧɟɟ 210 
Ƚɥɚɜɧɚɹ ɤɚɧɢɫɬɪɚ ɦɚɫɥɚ ɲɬ 6 
Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚɝɪɟɜɚ ɤɥɟɹ, °ɋ 180-200 
ɋɪɟɞɚ ɧɚɝɪɟɜɚ Ɍɟɩɥɨɩɪɨɜɨɞɢɦɨɟ ɦɚɫɥɨ 
ɉɨɬɪɟɛɥɟɧɢɟ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ, ɦ3/ɦɢɧ 0,6Ɇɪɚ 
Ɇɨɳɧɨɫɬɶ, ȼ  2400 
Ɋɚɛɨɱɚɹ ɬɨɥɳɢɧɚ ɩɨɞ ɞɨɫɤɨɣ ɬɟɩɥɨɜɨɝɨ ɞɚɜɥɟɧɢɹ, ɦɦ 900 
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ɋɤɨɪɨɫɬɶ ɡɚɝɪɭɡɤɢ, ɦ/ɦɢɧ 0-35 
ɋɤɨɪɨɫɬɶ ɜɚɤɭɭɦɧɨɣ ɛɟɝɨɜɨɣ ɞɨɪɨɠɤɢ, ɦ/ɦɢɧ 0-35 
ȼɟɫ, ɤɝ 42000 
Ƚɚɛɚɪɢɬɵ, ɦɦ 6000ɯ5600ɯ4600 
Ƚɚɛɚɪɢɬɵ ɢɡɞɟɥɢɣ, ɦɦ 1250ɯ1850 

 
 
 

Ɍɚɛɥɢɰɚ 2.20 – Ʉɨɧɮɢɝɭɪɚɰɢɹ ɥɢɧɢɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɞɥɹ ɥɚɦɢɧɢɪɨɜɚɧɢɹ 
Ⱦɋɉ 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ Ʉɨɥɢɱɟɫɬɜɨ 
Ʌɚɦɢɧɢɪɭɸɳɢɣ ɩɪɟɫɫ 6ɯ9 ɞɸɣɦɨɜ 1 
Ɂɚɝɪɭɡɱɢɤ 1 
ȼɚɤɭɭɦɧɵɟ ɛɟɝɨɜɵɟ ɞɨɪɨɠɤɢ 1 
Ɍɪɚɧɫɩɨɪɬɟɪ ɜɵɜɟɞɟɧɢɹ ɞɨɫɨɤ 1 
Ⱥɜɬɨɦɚɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ ɬɟɦɩɟɪɚɬɭɪɵ 1 
ɋɢɫɬɟɦɚ ɤɨɧɬɪɨɥɹ 1 
Ƚɢɞɪɚɜɥɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ 1 

 
2.3.11  ɇɚɪɟɡɤɚ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 
 
Ɍɪɟɛɭɟɬɫɹ: ɩɪɨɮɢɥɶɧɚɹ ɬɪɭɛɚ 30ɯ30 ɦɦ, ɬɨɥɳɢɧɚ ɫɬɟɧɤɢ 3,7-4 ɦɦ. 
Ɍɨɤɚɪɧɵɣ ɫɬɚɧɨɤ — ɫɬɚɧɨɤ ɞɥɹ ɨɛɪɚɛɨɬɤɢ ɪɟɡɚɧɢɟɦ ɡɚɝɨɬɨɜɨɤ ɢɡ 

ɦɟɬɚɥɥɨɜ, ɞɪɟɜɟɫɢɧɵ ɢ ɞɪɭɝɢɯ ɦɚɬɟɪɢɚɥɨɜ. ɇɚ ɬɨɤɚɪɧɵɯ ɫɬɚɧɤɚɯ ɜɵɩɨɥɧɹɸɬ 
ɨɛɬɨɱɤɭ ɢ ɪɚɫɬɨɱɤɭ ɰɢɥɢɧɞɪɢɱɟɫɤɢɯ, ɤɨɧɢɱɟɫɤɢɯ ɢ ɮɚɫɨɧɧɵɯ ɩɨɜɟɪɯɧɨɫɬɟɣ, 
ɧɚɪɟɡɚɧɢɟ ɪɟɡɶɛɵ, ɩɨɞɪɟɡɤɭ ɢ ɨɛɪɚɛɨɬɤɭ ɬɨɪɰɨɜ, ɫɜɟɪɥɟɧɢɟ, ɡɟɧɤɟɪɨɜɚɧɢɟ ɢ 
ɪɚɡɜёɪɬɵɜɚɧɢɟ ɨɬɜɟɪɫɬɢɣ ɢ ɬ. ɞ. Ɂɚɝɨɬɨɜɤɚ ɩɨɥɭɱɚɟɬ ɜɪɚɳɟɧɢɟ ɨɬ ɲɩɢɧɞɟɥɹ, 
ɪɟɡɟɰ — ɪɟɠɭɳɢɣ ɢɧɫɬɪɭɦɟɧɬ — ɩɟɪɟɦɟɳɚɟɬɫɹ ɜɦɟɫɬɟ ɫ ɫɚɥɚɡɤɚɦɢ ɫɭɩɩɨɪɬɚ 
ɨɬ ɯɨɞɨɜɨɝɨ ɜɚɥɚ ɢɥɢ ɯɨɞɨɜɨɝɨ ɜɢɧɬɚ, ɩɨɥɭɱɚɸɳɢɯ ɜɪɚɳɟɧɢɟ ɨɬ ɦɟɯɚɧɢɡɦɚ 
ɩɨɞɚɱɢ. 

Ɍɨɤɚɪɧɨ-ɜɢɧɬɨɪɟɡɧɵɟ ɫɬɚɧɤɢ ɞɨɫɬɚɬɨɱɧɨ ɞɚɜɧɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ 
ɪɚɛɨɬɵ ɩɨ ɦɟɬɚɥɥɭ. Ɉɧɢ ɩɨɫɬɨɹɧɧɨ ɫɨɜɟɪɲɟɧɫɬɜɭɸɬɫɹ ɢ ɞɨɩɨɥɧɹɸɬɫɹ 
ɧɨɜɵɦɢ ɮɭɧɤɰɢɹɦɢ, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɨɞɢɬɶ ɟɳɟ ɛɨɥɟɟ ɫɥɨɠɧɵɟ 
ɪɚɛɨɬɵ.  

ȼɫɟ ɫɨɜɪɟɦɟɧɧɵɟ ɚɝɪɟɝɚɬɵ ɫɨɫɬɨɹɬ ɧɟ ɬɨɥɶɤɨ ɢɡ ɪɚɛɨɱɢɯ ɨɪɝɚɧɨɜ, ɧɨ ɢ 
ɭɫɬɪɨɣɫɬɜ ɑɉɍ, ɤɨɬɨɪɵɟ ɞɚɸɬ ɜɨɡɦɨɠɧɨɫɬɶ ɧɚɥɚɞɢɬɶ ɚɜɬɨɦɚɬɢɱɟɫɤɨɟ 
ɭɩɪɚɜɥɟɧɢɟ ɜɫɟɦɢ ɪɚɛɨɱɢɦɢ ɨɩɟɪɚɰɢɹɦɢ. Ɉɛɨɪɭɞɨɜɚɧɢɟ, ɨɬɧɨɫɹɳɟɟɫɹ ɤ 
ɞɚɧɧɨɦɭ ɬɢɩɭ ɢ ɤɥɚɫɫɭ, ɨɬɥɢɱɚɟɬɫɹ ɫɜɨɟɣ ɛɟɡɨɩɚɫɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɟɣ ɢ 
ɚɛɫɨɥɸɬɧɨɣ ɧɚɞɟɠɧɨɫɬɶɸ ɜ ɪɚɛɨɬɟ. Ɍɚɤɢɟ ɭɧɢɜɟɪɫɚɥɶɧɵɟ ɚɝɪɟɝɚɬɵ 
ɞɨɫɬɚɬɨɱɧɨ ɞɨɥɝɨɜɟɱɧɵ ɞɚɠɟ ɩɪɢ ɚɤɬɢɜɧɨɣ ɷɤɫɩɥɭɚɬɚɰɢɢ. 

ȼ ɛɨɥɶɲɢɧɫɬɜɟ ɦɨɞɢɮɢɤɚɰɢɣ ɫɬɚɧɤɨɜ ɬɨɤɚɪɧɨ-ɜɢɧɬɨɪɟɡɧɨɝɨ ɤɥɚɫɫɚ 
ɩɪɟɞɭɫɦɨɬɪɟɧɨ ɭɞɨɛɧɨɟ ɨɬɤɥɸɱɟɧɢɟ ɫɭɩɩɨɪɬɚ, ɤɨɬɨɪɨɟ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ 
ɧɚɠɚɬɢɟ ɧɚ ɭɫɬɪɨɣɫɬɜɨ, ɪɚɫɩɨɥɨɠɟɧɧɨɟ ɧɚ ɮɚɪɬɭɤɟ ɚɝɪɟɝɚɬɚ. 

ɋɨɜɪɟɦɟɧɧɵɟ ɚɝɪɟɝɚɬɵ, ɤɨɧɟɱɧɨ, ɢɦɟɸɬ ɛɨɥɟɟ ɜɵɫɨɤɢɟ ɬɟɯɧɢɱɟɫɤɢɟ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɞɨɛɢɬɶɫɹ ɟɳɟ ɛɨɥɟɟ ɤɚɱɟɫɬɜɟɧɧɨɣ ɨɛɪɚɛɨɬɤɢ 
ɜɫɟɜɨɡɦɨɠɧɵɯ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɩɨɜɟɪɯɧɨɫɬɟɣ. 
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Ⱦɥɹ ɧɚɪɟɡɤɢ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɢɫɩɨɥɶɡɭɟɬɫɹ Ɍɨɤɚɪɧɨ-
ɜɢɧɬɨɪɟɡɧɵɣ ɫɬɚɧɨɤ Jet GHB-1340A 321357T. ɋɬɚɧɨɤ ɢɦɟɟɬ ɧɟɫɤɨɥɶɤɨ 
ɫɤɨɪɨɫɬɟɣ, ɱɬɨ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɩɪɨɜɨɞɢɬɶ ɱɢɫɬɨɜɭɸ ɢɥɢ ɱɟɪɧɨɜɭɸ 
ɨɛɪɚɛɨɬɤɭ, ɚ ɬɚɤɠɟ ɧɚɪɟɡɚɬɶ ɪɟɡɶɛɵ. Ʉɨɪɨɛɤɚ ɩɟɪɟɞɚɱ ɫɬɚɧɤɚ ɩɨɫɬɨɹɧɧɨ 
ɫɦɚɡɵɜɚɟɬɫɹ ɦɚɫɥɨɦ, ɱɬɨ ɩɪɨɞɥɟɜɚɟɬ ɟɟ ɫɪɨɤ ɫɥɭɠɛɵ. ɋɭɩɩɨɪɬ ɩɟɪɟɦɟɳɚɟɬɫɹ 
ɜ ɬɪɟɯ ɩɥɨɫɤɨɫɬɹɯ, ɪɚɫɲɢɪɹɹ ɜɨɡɦɨɠɧɨɫɬɢ ɨɛɪɚɛɨɬɤɢ, ɚ ɚɜɬɨɦɚɬɢɱɟɫɤɚɹ 
ɩɨɞɚɱɚ ɭɥɭɱɲɚɟɬ ɤɚɱɟɫɬɜɨ ɩɨɜɟɪɯɧɨɫɬɢ. Ɋɟɡɰɟɞɟɪɠɚɬɟɥɶ ɮɢɤɫɢɪɭɟɬ 4 ɪɟɡɰɚ 
ɨɞɧɨɜɪɟɦɟɧɧɨ, ɩɨɡɜɨɥɹɹ ɛɵɫɬɪɨ ɩɟɪɟɫɬɪɨɢɬɶɫɹ ɫ ɨɞɧɨɣ ɨɩɟɪɚɰɢɢ ɧɚ ɞɪɭɝɭɸ 
(ɩɪɨɬɨɱɤɚ - ɩɨɞɪɟɡɤɚ). 

Ɍɚɛɥɢɰɚ 2.21 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɨɤɚɪɧɨ-ɜɢɧɬɨɪɟɡɧɵɣ 
ɫɬɚɧɨɤ Jet GHB-1340A 321357T 
 Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ɇɚɩɪɹɠɟɧɢɟ, ȼ 380 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɞɢɚɦɟɬɪ ɨɛɪɚɛɨɬɤɢ ɧɚɞ ɫɬɚɧɢɧɨɣ, ɦɦ 330 
ɑɚɫɬɨɬɚ ɜɪɚɳɟɧɢɹ ɲɩɢɧɞɟɥɹ, ɨɛ/ɦɢɧ 70-2000 
Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɡɦɟɪ ɞɟɪɠɚɜɤɢ ɪɟɡɰɚ, ɦɦ 16 
ɉɨɩɟɪɟɱɧɵɣ ɯɨɞ ɫɭɩɩɨɪɬɚ, ɦɦ 160 
Ɋɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɰɟɧɬɪɚɦɢ, ɦɦ 1015 
Ƚɚɛɚɪɢɬɵ, ɦɦ 1905ɯ762ɯ1200 
ȼɟɫ, ɤɝ 650 

 
2.3.12  ɋɜɚɪɤɚ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 
 
ɋɜɚɪɤɚ — ɩɪɨɰɟɫɫ ɩɨɥɭɱɟɧɢɹ ɧɟɪɚɡɴёɦɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɩɨɫɪɟɞɫɬɜɨɦ 

ɭɫɬɚɧɨɜɥɟɧɢɹ ɦɟɠɚɬɨɦɧɵɯ ɫɜɹɡɟɣ ɦɟɠɞɭ ɫɜɚɪɢɜɚɟɦɵɦɢ ɱɚɫɬɹɦɢ ɩɪɢ ɢɯ 
ɦɟɫɬɧɨɦ ɢɥɢ ɨɛɳɟɦ ɧɚɝɪɟɜɟ, ɩɥɚɫɬɢɱɟɫɤɨɦ ɞɟɮɨɪɦɢɪɨɜɚɧɢɢ ɢɥɢ ɫɨɜɦɟɫɬɧɨɦ 
ɞɟɣɫɬɜɢɢ ɬɨɝɨ ɢ ɞɪɭɝɨɝɨ. [3] 

ɂɫɬɨɱɧɢɤɢ ɷɧɟɪɝɢɢ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɩɪɢ ɫɜɚɪɤɟ, ɪɚɡɧɨɨɛɪɚɡɧɵ: 
ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɞɭɝɚ, ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɬɨɤ, ɝɚɡɨɜɨɟ ɩɥɚɦɹ, ɥɚɡɟɪɧɨɟ ɢɡɥɭɱɟɧɢɟ, 
ɷɥɟɤɬɪɨɧɧɵɣ ɥɭɱ, ɬɪɟɧɢɟ, ɭɥɶɬɪɚɡɜɭɤ. Ɋɚɡɜɢɬɢɟ ɬɟɯɧɨɥɨɝɢɣ ɩɨɡɜɨɥɹɟɬ ɜ 
ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɨɜɨɞɢɬɶ ɫɜɚɪɤɭ ɧɟ ɬɨɥɶɤɨ ɜ ɭɫɥɨɜɢɹɯ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɣ, ɧɨ ɜ ɩɨɥɟɜɵɯ ɢ ɦɨɧɬɚɠɧɵɯ, ɩɨɞ ɜɨɞɨɣ ɢ ɞɚɠɟ ɜ ɤɨɫɦɨɫɟ. 
ɉɪɨɰɟɫɫ ɫɜɚɪɤɢ ɫɨɩɪɹɠёɧ ɫ ɨɩɚɫɧɨɫɬɶɸ ɜɨɡɝɨɪɚɧɢɣ; ɩɨɪɚɠɟɧɢɣ 
ɷɥɟɤɬɪɢɱɟɫɤɢɦ ɬɨɤɨɦ; ɨɬɪɚɜɥɟɧɢɣ ɜɪɟɞɧɵɦɢ ɝɚɡɚɦɢ; ɩɨɪɚɠɟɧɢɣ ɝɥɚɡ ɢ 
ɞɪɭɝɢɯ ɱɚɫɬɟɣ ɬɟɥɚ ɬɟɩɥɨɜɵɦ, ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɵɦ, ɢɧɮɪɚɤɪɚɫɧɵɦ ɢɡɥɭɱɟɧɢɟɦ 
ɢ ɛɪɵɡɝɚɦɢ ɪɚɫɩɥɚɜɥɟɧɧɨɝɨ ɦɟɬɚɥɥɚ. 

ɇɚ ɩɪɟɞɩɪɢɹɬɢɢ ɫɤɪɟɩɥɟɧɢɟ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɤɨɧɫɬɪɭɤɰɢɣ ɩɪɨɢɫɯɨɞɢɬ 
ɦɟɬɨɞɨɦ ɪɭɱɧɨɣ ɞɭɝɨɜɨɣ ɫɜɚɪɤɢ, ɷɥɟɤɬɪɨɞɚɦɢ «ɆɊ-3» ɢ ɂɧɜɟɪɬɨɪɧɵɦ 
ɫɜɚɪɨɱɧɵɦ ɚɩɩɚɪɚɬɨɦ Arctic ARC-315B (R14). 

Ɋɭɱɧɚɹ ɞɭɝɨɜɚɹ ɫɜɚɪɤɚ ɩɥɚɜɹɳɢɦɫɹ ɩɨɤɪɵɬɵɦ ɷɥɟɤɬɪɨɞɨɦ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɜɚɪɨɱɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɩɢɬɚɧɢɹ ɢ ɫɜɚɪɨɱɧɵɯ 
ɷɥɟɤɬɪɨɞɨɜ. ɉɨɞɚɱɚ ɷɥɟɤɬɪɨɞɚ ɜ ɡɨɧɭ ɫɜɚɪɤɢ ɢ ɟɝɨ ɩɟɪɟɦɟɳɟɧɢɟ ɜɞɨɥɶ 
ɫɨɟɞɢɧɟɧɢɹ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɫɚɦɢɦ ɫɜɚɪɳɢɤɨɦ. Ɇɨɠɟɬ ɩɪɢɦɟɧɹɬɶɫɹ 
ɢɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ɤɚɤ ɩɟɪɟɦɟɧɧɨɝɨ (ɬɪɚɧɫɮɨɪɦɚɬɨɪ), ɬɚɤ ɢ ɩɨɫɬɨɹɧɧɨɝɨ ɬɨɤɚ 
(ɜɵɩɪɹɦɢɬɟɥɶ). ɋɜɚɪɨɱɧɵɣ ɷɥɟɤɬɪɨɞ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɦɟɬɚɥɥɢɱɟɫɤɢɣ 
ɫɬɟɪɠɟɧɶ ɫ ɧɚɧɟɫёɧɧɵɦ ɧɚ ɧɟɝɨ ɩɨɤɪɵɬɢɟɦ. 



37 
 

ȼ ɩɪɨɰɟɫɫɟ ɫɜɚɪɤɢ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɞɭɝɚ ɝɨɪɢɬ ɦɟɠɞɭ ɢɡɞɟɥɢɟɦ ɢ 
ɷɥɟɤɬɪɨɞɨɦ, ɪɚɫɩɥɚɜɥɹɹ ɢɯ. Ɋɚɫɩɥɚɜɥɟɧɧɵɣ ɦɟɬɚɥɥ ɷɥɟɤɬɪɨɞɚ ɢ ɢɡɞɟɥɢɹ 
ɨɛɪɚɡɭɸɬ ɫɜɚɪɨɱɧɭɸ ɜɚɧɧɭ, ɤɨɬɨɪɚɹ ɩɪɢ ɩɨɫɥɟɞɭɸɳɟɣ ɤɪɢɫɬɚɥɥɢɡɚɰɢɢ 
ɮɨɪɦɢɪɭɟɬ ɲɨɜ ɫɜɚɪɧɨɝɨ ɫɨɟɞɢɧɟɧɢɹ. 

 

 
 

Ɋɢɫɭɧɨɤ 2.9 - ɋɜɚɪɨɝ ARCTIC ARC 315 (R14) 
 
Ɍɚɛɥɢɰɚ 2.22 – Ɍɟɯɧɢɱɟɫɤɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɢɧɜɟɧɬɨɪɧɨɝɨ ɫɜɚɪɨɱɧɨɝɨ 

ɚɩɩɚɪɚɬɚ ɋɜɚɪɨɝ ARCTIC ARC 315 (R14) 
 Ɂɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ 
ɇɚɩɪɹɠɟɧɢɟ ɩɢɬɚɸɳɟɣ ɫɟɬɢ, ȼ 380±15% 
ɑɚɫɬɨɬɚ ɩɢɬɚɸɳɟɣ ɫɟɬɢ, Ƚɰ 50/60 
ɋɢɥɚ ɬɨɤɚ, Ⱥ 20-315 
ɉɨɬɪɟɛɥɹɟɦɵɣ ɬɨɤ, Ⱥ 18 
ɇɚɩɪɹɠɟɧɢɟ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ, ȼ 69 
Ⱦɢɚɦɟɬɪ ɷɥɟɤɬɪɨɞɚ, ɦɦ 1,6-6,0 
Ʉɥɚɫɫ ɢɡɨɥɹɰɢɢ  ȼ 
Ɍɟɦɩɟɪɚɬɭɪɚ ɷɤɫɩɥɭɚɬɚɰɢɢ, °ɋ Ɉɬ -30 ɞɨ +40 
Ƚɚɛɚɪɢɬɧɵɟ ɪɚɡɦɟɪɵ, ɦɦ 565ɯ305ɯ495 
ȼɟɫ, ɤɝ 22 

 
ɇɚɞ ɪɚɛɨɱɢɦ ɦɟɫɬɨɦ ɫɜɚɪɳɢɤɚ ɭɫɬɚɧɨɜɥɟɧɨ ɜɵɬɹɠɧɨɟ ɭɫɬɪɨɣɫɬɜɨ 

MSA-160-4. Ɉɧɨ ɢɦɟɟɬ ɩɨɥɭɸ ɤɨɧɫɬɪɭɤɰɢɸ, ɤɨɬɨɪɚɹ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɩɨɞɞɟɪɠɚɧɢɟ ɜɵɫɨɤɨɝɨ ɭɪɨɜɧɹ ɜɨɡɞɭɲɧɨɝɨ ɩɨɬɨɤɚ ɛɟɡ ɬɭɪɛɭɥɟɧɬɧɨɫɬɟɣ, 
ɢɫɤɥɸɱɚɟɬ ɧɚɤɨɩɥɟɧɢɟ ɱɚɫɬɢɰ ɝɪɹɡɢ ɢ ɭɦɟɧɶɲɚɟɬ ɩɨɬɟɪɢ ɞɚɜɥɟɧɢɹ. 

ȼɵɬɹɠɧɨɟ ɭɫɬɪɨɣɫɬɜɨ ɫɨɫɬɨɢɬ: ɢɡ ɠɟɫɬɤɢɯ ɢ ɝɢɛɤɢɯ ɜɨɡɞɭɯɨɜɨɞɨɜ, 
ɡɚɤɪɟɩɥɟɧɧɵɯ ɧɚ ɜɧɟɲɧɟɦ ɨɩɨɪɧɨɦ ɦɟɯɚɧɢɡɦɟ ɢ ɛɚɥɤɟ ɦɨɧɬɚɠɧɨɝɨ 
ɤɪɨɧɲɬɟɣɧɚ; ɤɪɭɝɥɨɣ ɜɨɡɞɭɯɨɩɪɢɟɦɧɨɣ ɜɨɪɨɧɤɢ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ 
ɩɨɜɨɪɚɱɢɜɚɬɶɫɹ ɧɚ ɭɝɨɥ ɞɨ 65 ɝɪɚɞ ɨɬ ɨɫɢ ɜ ɝɨɪɢɡɨɧɬɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ, ɧɚ 
ɭɝɨɥ ɞɨ 75 ɝɪɚɞ ɜɜɟɪɯ ɨɬ ɨɫɢ ɜ ɜɟɪɬɢɤɚɥɶɧɨɣ ɩɥɨɫɤɨɫɬɢ ɢ ɜɧɢɡ ɧɚ ɭɝɨɥ ɞɨ 120 
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ɝɪɚɞ ɜ ɬɨɣ ɠɟ ɩɥɨɫɤɨɫɬɢ; ɰɢɤɥɨɧɚ-ɢɫɤɪɨɝɚɫɢɬɟɥɹ. ɐɢɤɥɨɧ-ɢɫɤɪɨɝɚɫɢɬɟɥɶ 
ɩɪɟɞɧɚɡɧɚɱɟɧ ɞɥɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɣ ɮɢɥɶɬɪɚɰɢɢ ɢ ɡɚɳɢɬɵ 
ɮɢɥɶɬɪɨɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɢɫɬɟɦɵ ɨɬ ɩɨɩɚɞɚɧɢɹ ɜ ɧɟё ɢɫɤɪ ɢ ɫɜɚɪɨɱɧɵɯ 
ɛɪɵɡɝ, ɤɨɬɨɪɵɟ ɨɛɪɚɡɭɸɬɫɹ ɜɨ ɜɪɟɦɹ ɫɜɚɪɤɢ, ɪɟɡɤɢ, ɡɚɱɢɫɬɤɢ ɢ ɬɨɦɭ 
ɩɨɞɨɛɧɵɯ ɩɪɨɰɟɫɫɨɜ ɦɟɬɚɥɨɨɛɪɚɛɨɬɤɢ. 

2.3.13  ɉɨɤɪɚɫɤɚ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ 
 
ȼɚɠɧɨɣ ɨɩɟɪɚɰɢɟɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ ɩɨɥɭɱɟɧɢɹ ɩɨɪɨɲɤɨɜɵɯ 

ɩɨɤɪɵɬɢɣ ɹɜɥɹɟɬɫɹ ɧɚɧɟɫɟɧɢɟ ɩɨɪɨɲɤɨɜɵɯ ɤɪɚɫɨɤ ɧɚ ɢɡɞɟɥɢɟ. ɇɚɢɛɨɥɟɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧ ɫɩɨɫɨɛ ɩɧɟɜɦɚɬɢɱɟɫɤɨɝɨ ɪɚɫɩɵɥɟɧɢɹ. ɇɚɧɨɫɹɬ ɤɪɚɫɤɭ ɫ 
ɩɨɦɨɳɶɸ ɤɨɦɩɪɟɫɫɨɪɚ ɢ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ ɩɨɫɪɟɞɫɬɜɨɦ ɤɪɚɫɤɨɪɚɫɩɵɥɢɬɟɥɹ 
ɪɭɱɧɨɝɨ ɢɥɢ ɚɜɬɨɦɚɬɢɱɟɫɤɨɝɨ ɢ ɭɞɟɪɠɢɜɚɟɬɫɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɩɪɢ ɩɨɦɨɳɢ 
ɡɚɪɹɞɚ. ɋɭɳɟɫɬɜɭɸɬ 2 ɫɩɨɫɨɛɚ ɡɚɪɹɞɤɢ ɩɨɪɨɲɤɨɜɨɣ ɤɪɚɫɤɢ: 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɣ ɢ ɬɪɢɛɨɫɬɚɬɢɱɟɫɤɢɣ. ȼ ɫɥɭɱɚɟ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɝɨ 
ɧɚɩɵɥɟɧɢɹ ɡɚɪɹɞ ɩɨɞɚɟɬɫɹ ɧɚ ɤɪɚɫɤɭ ɫ ɡɚɪɹɞɧɨɝɨ ɭɫɬɪɨɣɫɬɜɚ. ɑɚɫɬɨ ɝɟɧɟɪɚɬɨɪ 
ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ ɛɵɜɚɟɬ ɜɫɬɪɨɟɧ ɜ ɤɪɚɫɤɨɪɚɫɩɵɥɢɬɟɥɶ. ȼɟɥɢɱɢɧɚ ɡɚɪɹɞɚ 
40 – 80 ɤɜ. ɉɪɢ ɬɪɢɛɨɫɬɚɬɢɱɟɫɤɨɦ ɫɩɨɫɨɛɟ ɤɪɚɫɤɚ ɩɨɥɭɱɚɟɬ ɡɚɪɹɞ ɜ ɪɟɡɭɥɶɬɚɬɟ 
ɬɪɟɧɢɹ ɨ ɞɢɷɥɟɤɬɪɢɤ. 

ɇɚ ɭɱɚɫɬɤɟ ɩɨɪɨɲɤɨɜɨɝɨ ɧɚɩɵɥɟɧɢɹ ɠɟɥɚɬɟɥɶɧɨ ɢɦɟɬɶ, ɤɚɤ 
ɬɪɢɛɨɫɬɚɬɢɱɟɫɤɢɣ ɬɚɤ ɢ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɣ ɩɢɫɬɨɥɟɬ. ɗɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɦ 
ɫɩɨɫɨɛɨɦ ɦɨɠɧɨ ɧɚɧɨɫɢɬɶ ɥɸɛɭɸ ɩɨɪɨɲɤɨɜɭɸ ɤɪɚɫɤɭ. ɉɪɢ 
ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɦ ɫɩɨɫɨɛɟ ɱɚɫɬɨ ɜɨɡɧɢɤɚɸɬ ɩɪɨɛɥɟɦɵ ɬɚɤɨɝɨ ɪɨɞɚ, ɤɚɤ 
ɨɛɪɚɬɧɚɹ ɢɨɧɢɡɚɰɢɹ, ɧɟɞɨɫɬɚɬɨɱɧɚɹ ɩɪɨɤɪɚɲɢɜɚɟɦɨɫɬɶ ɢɡɞɟɥɢɣ ɫɥɨɠɧɨɣ 
ɮɨɪɦɵ, ɫɬɟɤɚɧɢɟ ɤɪɚɫɤɢ ɫ ɨɫɬɪɵɯ ɤɪɨɦɨɤ. ɑɚɫɬɨ ɜɨɡɧɢɤɚɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ 
ɩɨɜɬɨɪɧɨɝɨ ɩɨɤɪɵɬɢɹ ɩɨɪɨɲɤɨɜɨɣ ɤɪɚɫɤɢ ɧɚ ɪɚɧɟɟ ɨɤɪɚɲɟɧɧɭɸ ɩɨɜɟɪɯɧɨɫɬɶ.  

Ɉɤɪɚɫɤɚ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɨɤɪɚɫɨɱɧɨɣ ɤɚɦɟɪɟ. Ʉɚɦɟɪɵ 
ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ ɢ ɪɚɡɦɟɪɨɜ, ɨɞɧɨɫɬɨɪɨɧɧɢɟ ɢ ɞɜɭɫɬɨɪɨɧɧɢɟ (ɞɥɹ 
ɨɤɪɚɫɤɢ ɫ 2-ɯ ɫɬɨɪɨɧ ɞɜɭɦɹ ɪɚɫɩɵɥɢɬɟɥɹɦɢ), ɬɭɩɢɤɨɜɵɟ ɢ ɩɪɨɯɨɞɧɵɟ. Ɍɚɤɚɹ 
ɤɨɧɫɬɪɭɤɰɢɹ ɞɨɥɠɧɚ ɛɵɬɶ ɯɨɪɨɲɨ ɨɫɜɟɳɟɧɚ, ɫɧɚɛɠɟɧɚ ɧɚɞɟɠɧɨɣ 
ɜɟɧɬɢɥɹɰɢɨɧɧɨɣ ɫɢɫɬɟɦɨɣ. Ʌɭɱɲɟ, ɟɫɥɢ ɷɬɚ ɫɢɫɬɟɦɚ ɢɦɟɟɬ ɧɟɫɤɨɥɶɤɨ 
ɫɬɭɩɟɧɟɣ ɭɥɚɜɥɢɜɚɧɢɹ ɨɤɪɚɫɨɱɧɵɯ ɜɵɛɪɨɫɨɜ. ɑɚɳɟ ɜɫɟɝɨ ɷɬɨ ɞɨɫɬɢɝɚɟɬɫɹ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɰɢɤɥɨɧɚ ɢ ɮɢɥɶɬɪɨɜ ɬɨɧɤɨɣ ɨɱɢɫɬɤɢ. ɉɪɢ ɩɪɚɜɢɥɶɧɨ 
ɩɨɞɨɛɪɚɧɧɨɦ ɨɛɨɪɭɞɨɜɚɧɢɢ ɦɨɠɧɨ ɞɨɫɬɢɱɶ ɤɚɱɟɫɬɜɚ ɨɱɢɫɬɤɢ ɜɨɡɞɭɯɚ ɨɬ 
ɨɤɪɚɫɨɱɧɨɣ ɩɵɥɢ 98%. ɑɚɫɬɢɰɵ ɤɪɚɫɤɢ, ɭɥɚɜɥɢɜɚɟɦɵɟ ɰɢɤɥɨɧɨɦ, ɦɨɠɧɨ 
ɜɨɡɜɪɚɳɚɬɶ ɜ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɰɢɤɥ, ɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɞɨɛɚɜɤɢ (ɞɨ 
30%) ɤ ɧɨɜɨɣ ɤɪɚɫɤɟ ɬɨɝɨ ɠɟ ɰɜɟɬɚ. 

Ⱦɜɢɠɟɧɢɟ ɤɪɚɫɤɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɪɢ ɩɨɦɨɳɢ ɫɠɚɬɨɝɨ ɜɨɡɞɭɯɚ. 
Ⱦɚɜɥɟɧɢɟ ɜɨɡɞɭɯɚ ɞɥɹ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɨɝɨ ɪɚɫɩɵɥɟɧɢɹ ɧɟɫɤɨɥɶɤɨ ɧɢɠɟ, ɱɟɦ 
ɞɥɹ ɬɪɢɛɨɫɬɚɬɢɱɟɫɤɨɝɨ, ɨɧɨ ɢɡɦɟɪɹɟɬɫɹ ɦɚɧɨɦɟɬɪɨɦ ɢ ɫɨɫɬɚɜɥɹɟɬ 1,5 – 4ɚɬɦ. 
Ȼɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢ ɩɨɪɨɲɤɨɜɨɣ ɨɤɪɚɫɤɟ ɧɭɠɧɨ ɭɞɟɥɹɬɶ ɤɚɱɟɫɬɜɭ ɫɠɚɬɨɝɨ 
ɜɨɡɞɭɯɚ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ȽɈɋɌ9.402-80 ɫɠɚɬɵɣ ɜɨɡɞɭɯ ɞɨɥɠɟɧ ɛɵɬɶ ɫɭɯɢɦ 
ɢ ɱɢɫɬɵɦ. Ⱦɥɹ ɨɱɢɫɬɤɢ ɢ ɨɫɭɲɟɧɢɹ ɜɨɡɞɭɯɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɮɢɥɶɬɪɵ. Ɉɧɢ 
ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɧɨɨɛɪɚɡɧɵɦɢ, ɧɨ ɞɨɥɠɧɵ ɫɨɞɟɪɠɚɬɶ ɮɢɥɶɬɪ ɨɱɢɫɬɤɢ ɨɬ 
ɦɟɯɚɧɢɱɟɫɤɢɯ ɩɪɢɦɟɫɟɣ ɢ ɦɚɫɥɨɜɥɚɝɨɨɬɞɟɥɢɬɟɥɶ. 
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ɋɭɳɟɫɬɜɭɸɬ ɫɩɟɰɢɚɥɶɧɵɟ ɧɚɫɚɞɤɢ ɢ ɪɚɫɫɟɤɚɬɟɥɢ, ɩɪɢ ɩɨɦɨɳɢ ɤɨɬɨɪɵɯ 
ɦɨɠɧɨ ɞɨɛɢɬɶɫɹ ɪɚɡɧɨɣ ɮɨɪɦɵ ɮɚɤɟɥɚ, ɧɟɨɛɯɨɞɢɦɨɣ ɞɥɹ ɨɤɪɚɫɤɢ ɬɨɝɨ ɢɥɢ 
ɢɧɨɝɨ ɢɡɞɟɥɢɹ.  Ɋɚɫɫɬɨɹɧɢɟ ɫɚɦɨɟ ɨɩɬɢɦɚɥɶɧɨɟ ɨɬ ɤɪɚɫɤɨɪɚɫɩɵɥɢɬɟɥɹ ɞɨ 
ɩɨɜɟɪɯɧɨɫɬɢ, ɤɨɬɨɪɭɸ ɧɚɞɨ ɩɨɤɪɚɫɢɬɶ, 20 -25ɫɦ. ȼ ɧɟɤɨɬɨɪɵɯ ɫɥɭɱɚɹɯ ɦɨɠɧɨ 
ɩɪɢɦɟɧɹɬɶ ɫɩɨɫɨɛ ɨɤɪɚɫɤɢ ɧɚɝɪɟɬɨɝɨ ɢɡɞɟɥɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɨɤɪɚɲɢɜɚɟɦɨɟ 
ɢɡɞɟɥɢɟ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɧɚɝɪɟɜɚɸɬ ɢ ɩɨɬɨɦ ɧɚɧɨɫɹɬ ɩɨɪɨɲɤɨɜɭɸ ɤɪɚɫɤɭ. 
ɋɥɟɞɭɟɬ ɡɧɚɬɶ, ɱɬɨ ɢɡɞɟɥɢɟ ɧɟ ɞɨɥɠɧɨ ɛɵɬɶ ɫɥɢɲɤɨɦ ɝɨɪɹɱɟɟ ɜɨ ɢɡɛɟɠɚɧɢɟ 
ɩɨɥɭɱɟɧɢɹ ɬɨɥɫɬɨɫɥɨɣɧɨɝɨ ɩɨɤɪɵɬɢɹ. 

ɇɚ ɩɪɨɢɡɜɨɞɫɬɜɟ ɩɪɨɰɟɫɫ ɨɤɪɚɫɤɢ ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧ, ɬ.ɤ. ɢɦɟɟɬ 
ɫɟɪɢɣɧɵɣ ɯɚɪɚɤɬɟɪ. Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɸɬ ɧɟɫɤɨɥɶɤɨ ɦɚɧɢɩɭɥɹɬɨɪɨɜ ɫ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɩɨɞɚɱɟɣ ɤɪɚɫɤɢ. 

ȼɫɟ ɨɤɪɚɲɢɜɚɟɦɵɟ ɢɡɞɟɥɢɹ ɧɚɜɟɲɢɜɚɸɬɫɹ ɧɚ ɤɨɧɜɟɣɟɪ, ɤɨɬɨɪɵɣ 
ɞɜɢɠɟɬɫɹ ɩɨ ɡɚɦɤɧɭɬɨɦɭ ɰɢɤɥɭ. 

ɐɢɤɥ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɷɬɚɩɨɜ: 
Зɚɝɪɭɡɤɚ ɞɟɬɚɥɟɣ ɧɚ ɤɨɧɜɟɣɟɪ 
ɇɚɜɟɫɤɚ ɢɡɞɟɥɢɣ ɧɚ ɤɨɧɜɟɣɟɪ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɪɭɱɧɭɸ ɨɩɟɪɚɬɨɪɚɦɢ 

ɡɚɜɟɫɤɢ. ɂɡɞɟɥɢɹ ɧɚɜɟɲɢɜɚɸɬ ɧɚ ɤɨɧɜɟɣɟɪ ɧɚ ɤɪɸɱɤɚɯ, ɤɨɬɨɪɵɟ 
ɨɛɟɫɩɟɱɢɜɚɸɬ ɡɚɡɟɦɥɟɧɢɟ ɢɡɞɟɥɢɣ. ɂɡɞɟɥɢɹ ɜɢɫɹɬ ɦɚɤɫɢɦɚɥɶɧɨ ɜɟɪɬɢɤɚɥɶɧɨ 
ɢ ɨɛɪɚɡɨɜɵɜɚɸɬ "ɫɬɟɧɭ" ɜɢɫɹɳɢɯ ɢɡɞɟɥɢɣ, ɬ.ɟ. ɢɦɟɸɬ ɧɚɢɛɨɥɟɟ ɩɥɨɬɧɭɸ ɢ 
ɨɞɧɨɨɛɪɚɡɧɭɸ ɧɚɜɟɫɤɭ. 

ɋɬɪɭɣɧɚɹ ɩɨɞɝɨɬɨɜɤɚ ɩɨɜɟɪɯɧɨɫɬɢ ɞɟɬɚɥɟɣ ɩɟɪɟɞ ɨɤɪɚɫɤɨɣ 
ɉɪɨɢɡɜɨɞɢɬɫɹ ɫɬɪɭɣɧɚɹ ɩɪɟɞɜɚɪɢɬɟɥɶɧɚɹ ɩɨɞɝɨɬɨɜɤɚ (ɨɱɢɫɬɤɚ) ɢɡɞɟɥɢɣ 

ɩɟɪɟɞ ɨɤɪɚɫɤɨɣ ɨɬ ɦɚɫɥɚ ɢ ɝɪɹɡɢ. ɂɡɞɟɥɢɹ ɩɪɨɯɨɞɹɬ ɫɬɪɭɣɧɭɸ ɨɛɪɚɛɨɬɤɭ 
ɬɟɩɥɵɦ ɦɨɸɳɢɦ ɪɚɫɬɜɨɪɨɦ ɢ ɞɜɟ ɩɪɨɦɵɜɤɢ ɜɨɞɨɣ. Ɍɟɦɩɟɪɚɬɭɪɚ ɪɚɫɬɜɨɪɨɜ ɜ 
ɜɚɧɧɚɯ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɢ ɡɚɞɚɟɬɫɹ ɧɚ ɰɟɧɬɪɚɥɶɧɨɦ ɲɤɚɮɭ 
ɭɩɪɚɜɥɟɧɢɹ ɥɢɧɢɟɣ. ɉɨɞɚɱɚ ɪɚɫɬɜɨɪɨɜ ɧɚ ɮɨɪɫɭɧɤɢ ɨɫɭɳɟɫɬɜɥɹɸɬɫɹ ɫ 
ɩɨɦɨɳɶɸ ɰɟɧɬɪɨɛɟɠɧɵɯ ɧɚɫɨɫɨɜ, ɢ ɠɢɞɤɨɫɬɶ, ɰɢɪɤɭɥɢɪɭɹ ɜ ɫɢɫɬɟɦɟ, 
ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɨɞɚɟɬɫɹ ɧɚ ɢɡɞɟɥɢɹ ɢ ɫɬɟɤɚɟɬ ɜ ɜɚɧɧɵ ɫɚɦɨɬɟɤɨɦ. 

ɋɭɲɤɚ ɩɨɫɥɟ ɩɨɞɝɨɬɨɜɤɢ ɜ ɩɟɱɢ 
ɉɨɫɥɟ ɦɨɣɤɢ ɢɡɞɟɥɢɹ ɩɨɫɬɭɩɚɸɬ ɜ ɩɟɱɶ ɫɭɲɤɢ ɨɬ ɜɥɚɝɢ, ɝɞɟ ɨɫɬɚɬɤɢ 

ɜɨɞɵ ɢɫɩɚɪɹɸɬɫɹ. ɉɨɞɨɝɪɟɜ ɜɨɡɞɭɯɚ ɢ ɩɨɞɞɟɪɠɚɧɢɟ ɧɟɨɛɯɨɞɢɦɨɣ 
ɬɟɦɩɟɪɚɬɭɪɵ ɜɧɭɬɪɢ ɩɟɱɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ. 
ɐɢɪɤɭɥɹɰɢɹ ɜɨɡɞɭɯɚ ɜ ɩɟɱɢ ɨɛɟɫɩɟɱɢɜɚɟɬ ɨɛɞɭɜ ɢɡɞɟɥɢɣ ɩɨ ɜɫɟɣ ɞɥɢɧɟ ɩɟɱɢ. 
Ɍɟɦɩɟɪɚɬɭɪɚ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ ɢɡɞɟɥɢɣ ɧɟ ɜɵɲɟ 120°C, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɢɫɩɚɪɟɧɢɟ ɜɥɚɝɢ ɫ ɩɨɜɟɪɯɧɨɫɬɢ ɢɡɞɟɥɢɣ ɢ ɫɨɯɪɚɧɹɟɬ ɤɨɧɜɟɪɫɢɨɧɧɵɣ ɫɥɨɣ 
ɩɨɫɥɟ ɩɨɞɝɨɬɨɜɤɢ. 

ɇɚɧɟɫɟɧɢɟ ɩɨɪɨɲɤɨɜɨɣ ɤɪɚɫɤɢ ɜ ɤɚɛɢɧɟ ɨɤɪɚɫɤɢ ɚɜɬɨɦɚɬɢɱɟɫɤɢɦ 
ɫɩɨɫɨɛɨɦ 

ɉɨɫɥɟ ɫɭɲɤɢ ɢɡɞɟɥɢɹ ɨɫɬɵɜɚɸɬ ɢ ɝɨɬɨɜɵ ɤ ɧɚɧɟɫɟɧɢɸ ɩɨɪɨɲɤɚ. 
ɉɨɪɨɲɤɨɜɚɹ ɤɪɚɫɤɚ ɧɚɧɨɫɢɬɫɹ ɷɥɟɤɬɪɨɫɬɚɬɢɱɟɫɤɢɦ ɫɩɨɫɨɛɨɦ ɜ 
ɚɜɬɨɦɚɬɢɱɟɫɤɨɦ ɪɟɠɢɦɟ c ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɨɛɨɬɨɜ-ɦɚɧɢɩɭɥɹɬɨɪɨɜ. ɂɡ ɜɫɟɯ 
ɧɵɧɟ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɨɤɪɚɫɤɢ ɞɚɧɧɵɣ ɫɩɨɫɨɛ ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ 
ɷɤɨɧɨɦɢɱɧɵɦ, ɛɟɡɨɩɚɫɧɵɦ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɵɦ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 
ɜɵɫɨɤɨɤɚɱɟɫɬɜɟɧɧɵɯ ɩɨɤɪɵɬɢɣ. 
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ɉɨɥɢɦɟɪɢɡɚɰɢɹ ɩɨɪɨɲɤɨɜɨɣ ɤɪɚɫɤɢ ɜ ɩɟɱɢ  
ɂɡɞɟɥɢɹ, ɨɤɪɚɲɟɧɧɵɟ ɩɨɪɨɲɤɨɜɨɣ ɤɪɚɫɤɨɣ, ɩɨɤɢɞɚɸɬ ɤɚɛɢɧɭ ɢ 

ɩɨɩɚɞɚɸɬ ɜ ɩɟɱɶ ɩɨɥɢɦɟɪɢɡɚɰɢɢ. ɉɨɪɨɲɤɨɜɚɹ ɤɪɚɫɤɚ ɞɟɪɠɢɬɫɹ ɧɚ ɢɡɞɟɥɢɹɯ 
ɡɚ ɫɱɟɬ ɩɪɢɨɛɪɟɬɟɧɧɨɝɨ ɡɚɪɹɞɚ ɜ ɩɢɫɬɨɥɟɬɚɯ ɩɨɪɨɲɤɨɜɨɣ ɨɤɪɚɫɤɢ. ɉɨɪɨɲɨɤ 
ɩɨɥɢɦɟɪɢɡɭɟɬɫɹ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ ɨɬ 180 - 200°C. Ɋɟɡɭɥɶɬɚɬɨɦ ɹɜɥɹɟɬɫɹ 
ɦɨɧɨɥɢɬɧɨɟ ɢ ɤɚɱɟɫɬɜɟɧɧɨɟ ɩɨɤɪɵɬɢɟ. ɉɨɫɬɨɹɧɧɨ ɞɜɢɠɭɳɢɣɫɹ ɤɨɧɜɟɣɟɪ 
ɨɛɟɫɩɟɱɢɜɚɟɬ ɧɚɯɨɠɞɟɧɢɟ ɢɡɞɟɥɢɹ ɩɪɢ ɡɚɞɚɧɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɧɟɨɛɯɨɞɢɦɨɟ 
ɞɥɹ ɨɬɜɟɪɠɞɟɧɢɹ ɩɨɤɪɵɬɢɹ ɜɪɟɦɹ. 

Ɍɚɤɠɟ, ɤɚɤ ɢ ɜ ɩɟɱɢ ɫɭɲɤɢ ɨɬ ɜɥɚɝɢ ɜɨɡɞɭɯ ɧɚɯɨɞɢɬɫɹ ɜɧɭɬɪɢ ɩɟɱɢ ɜ 
ɡɚɦɤɧɭɬɨɦ ɩɪɨɫɬɪɚɧɫɬɜɟ ɢ ɩɨɫɬɨɹɧɧɨ ɩɨɞɨɝɪɟɜɚɟɬɫɹ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɨɦ 
ɤɨɫɜɟɧɧɨɝɨ ɨɛɨɝɪɟɜɚ. Ɍɟɦɩɟɪɚɬɭɪɚ ɜ ɩɟɱɢ ɬɚɤɠɟ ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɧɚ ɡɚɞɚɧɧɨɦ 
ɭɪɨɜɧɟ. ɂɫɬɨɱɧɢɤɨɦ ɬɟɩɥɚ ɜ ɩɟɱɚɯ ɫɥɭɠɢɬ ɦɚɡɭɬ. 

Еɫɬɟɫɬɜɟɧɧɨɟ ɨɫɬɵɜɚɧɢɟ ɞɟɬɚɥɟɣ 
ɉɨɫɥɟ ɜɵɯɨɞɚ ɢɡɞɟɥɢɣ ɢɡ ɩɟɱɢ, ɝɨɪɹɱɢɟ ɢɡɞɟɥɢɹ ɨɫɬɵɜɚɸɬ 

ɟɫɬɟɫɬɜɟɧɧɵɦ ɫɩɨɫɨɛɨɦ ɡɚ ɜɪɟɦɹ ɤɨɬɨɪɨɟ ɨɧɢ ɩɪɨɯɨɞɹɬ ɞɨ ɦɟɫɬɚ ɪɚɡɝɪɭɡɤɢ 
ɢɡɞɟɥɢɣ. 

Ɋɚɡɝɪɭɡɤɚ ɞɟɬɚɥɟɣ ɫ ɤɨɧɜɟɣɟɪɚ 
Ɋɚɡɝɪɭɡɤɚ ɤɨɧɜɟɣɟɪɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜɪɭɱɧɭɸ ɚɧɚɥɨɝɢɱɧɨ ɡɚɝɪɭɡɤɟ. 
ɂɫɩɨɥɶɡɭɟɬɫɹ ɤɪɚɫɤɚ EcoPowder RAL 9005 (ɑɟɪɧɵɣ). 
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3 Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 
 
3.1 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɩɟɪɟɞɜɢɠɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ 
 
ɇɚ ɬɟɪɪɢɬɨɪɢɢ ɛɚɡɵ ɞɨɪɨɠɧɨɣ ɬɟɯɧɢɤɢ ɤ ɩɟɪɟɞɜɢɠɧɵɦ ɢɫɬɨɱɧɢɤɚɦ 

ɨɬɧɨɫɹɬɫɹ: 
-  ɥɟɝɤɨɜɵɟ ɢ ɝɪɭɡɨɜɵɟ ɚɜɬɨɦɨɛɢɥɢ, ɚɜɬɨɛɭɫɵ, ɫɩɟɰɢɚɥɶɧɵɟ ɚɜɬɨɦɨɛɢɥɢ 

(ɚɜɬɨɛɟɬɨɧɨɦɟɲɚɥɤɢ, ɰɟɦɟɧɬɨɜɨɡɵ, ɛɢɬɭɦɨɜɨɡɵ, ɩɨɥɢɜɨɦɨɟɱɧɵɟ, ɭɛɨɪɨɱɧɵɟ, 
ɫɧɟɝɨɨɱɢɫɬɢɬɟɥɶɧɵɟ ɢ ɬ. ɩ.), 

- ɞɨɪɨɠɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɟ ɦɚɲɢɧɵ (ɬɪɚɤɬɨɪɵ, ɚɜɬɨɝɪɟɣɞɟɪɵ, 
ɷɤɫɤɚɜɚɬɨɪɵ, ɚɫɮɚɥɶɬɨ-ɭɤɥɚɞɱɢɤɢ, ɤɚɬɤɢ, ɤɨɪɱɟɜɚɬɟɥɢ, ɛɭɥɶɞɨɡɟɪɵ, ɮɪɟɡɵ ɢ 
ɬ.ɩ.). 

Ɋɚɫɱɟɬ ɜɚɥɨɜɵɯ ɢ ɦɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɯ ɜɵɛɪɨɫɨɜ ɨɬ ɜɫɟɯ ɝɪɭɩɩ 
ɚɜɬɨɦɨɛɢɥɟɣ ɩɪɨɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɞɟɣɫɬɜɭɸɳɟɣ ɦɟɬɨɞɢɤɨɣ. [1] 

Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɨɬ ɞɨɪɨɠɧɨ-ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɲɢɧ (ȾɆ) ɩɪɨɜɨɞɢɬɫɹ ɩɨ 
ɨɫɧɨɜɧɵɦ ɡɚɝɪɹɡɧɹɸɳɢɦ ɜɟɳɟɫɬɜɚɦ, ɫɨɞɟɪɠɚɳɢɦɫɹ ɜ ɨɬɪɚɛɨɬɚɜɲɢɯ ɝɚɡɚɯ 
ɞɢɡɟɥɶɧɵɯ ɢ ɩɭɫɤɨɜɵɯ ɛɟɧɡɢɧɨɜɵɯ ɞɜɢɝɚɬɟɥɟɣ: ɭɝɥɟɪɨɞɚ ɨɤɫɢɞ (ɋɈ), 
ɭɝɥɟɜɨɞɨɪɨɞɵ (ɋɇ), ɚɡɨɬɚ ɨɤɫɢɞ (ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ NO2), ɬɜɟɪɞɵɟ ɱɚɫɬɢɰɵ (ɫɚɠɚ 
- ɋ), ɚɧɝɢɞɪɢɞ ɫɟɪɧɢɫɬɵɣ (ɫɟɪɵ ɞɢɨɤɫɢɞ – SO2), ɫɜɢɧɟɰ ɢ ɟɝɨ ɧɟɨɪɝɚɧɢɱɟɫɤɢɟ 
ɫɨɟɞɢɧɟɧɢɹ (ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ɫɜɢɧɟɰ). 

ȼɫɟ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɟ ȾɆ ɭɫɥɨɜɧɨ ɪɚɡɛɢɬɵ ɧɚ ɤɚɬɟɝɨɪɢɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ 
ɨɬ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɞɢɡɟɥɶɧɨɝɨ ɞɜɢɝɚɬɟɥɹ. Ɂɚɩɭɫɤ 
ɞɢɡɟɥɶɧɵɯ ɞɜɢɝɚɬɟɥɟɣ, ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɚ ȾɆ (ɤɪɨɦɟ 1-ɣ ɤɚɬɟɝɨɪɢɢ), ɱɚɫɬɨ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɫ ɩɨɦɨɳɶɸ ɩɭɫɤɨɜɵɯ 2-ɯ ɬɚɤɬɧɵɯ ɛɟɧɡɢɧɨɜɵɯ ɞɜɢɝɚɬɟɥɟɣ ɢɥɢ 
ɩɭɫɤɨɜɵɯ ɭɫɬɚɧɨɜɨɤ ɫ 4-ɯ ɬɚɤɬɧɵɦɢ ɛɟɧɡɢɧɨɜɵɦɢ ɞɜɢɝɚɬɟɥɹɦɢ. ɇɚ ɢɯ ɞɨɥɸ 
ɩɪɢɯɨɞɢɬɫɹ ɡɧɚɱɢɬɟɥɶɧɚɹ ɱɚɫɬɶ ɫɭɦɦɚɪɧɵɯ ɜɪɟɞɧɵɯ ɜɵɛɪɨɫɨɜ ɡɚ ɩɟɪɢɨɞ 
ɡɚɩɭɫɤɚ, ɩɪɨɝɪɟɜɚ ɢ ɜɵɟɡɞɚ ɦɚɲɢɧ ɫ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ. 

ȼɵɛɪɨɫ i-ɝɨ ɜɟɳɟɫɬɜɚ ɨɞɧɨɣ ɦɚɲɢɧɵ ɤ-ɣ ɝɪɭɩɩɵ ɜ ɞɟɧɶ ɩɪɢ ɜɵɟɡɞɟ ɫ 
ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ M'ik, ɢ ɜɨɡɜɪɚɬɟ M'' ik ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɚɦ 
3.1, 3.2: 

 
M'ik = (mnik · tn + mnpik · tɩɪ + mgɜik · tgɜ1 + mxxik · txxl) 10-6, ɬ                     (3.1) 

 
M'' ik = (mɜik · tgɜ2 + mxxik · txxl2)10-6, ɬ                                                        (3.2) 
 

ɝɞɟ  mnik– ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫ i-ɝɨ ɜɟɳɟɫɬɜɚ ɩɭɫɤɨɜɵɦ ɞɜɢɝɚɬɟɥɟɦ, ɝ/ɦɢɧ (ɩɨ 
ɬɚɛɥɢɰɟ Ⱥ.1 ɉɪɢɥɨɠɟɧɢɹ Ⱥ); 

mnpik– ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫ i-ɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢ ɩɪɨɝɪɟɜɟ ɞɜɢɝɚɬɟɥɹ ɦɚɲɢɧɵ    
ɤ-ɣ ɝɪɭɩɩɵ, ɝ/ɦɢɧ (ɩɨ ɬɚɛɥɢɰɟ Ⱥ.2 ɉɪɢɥɨɠɟɧɢɹ Ⱥ); 

mgɜik– ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫ i-ɝɨ ɜɟɳɟɫɬɜɚ ɩɪɢ ɞɜɢɠɟɧɢɢ ɦɚɲɢɧɵ ɤ-ɣ 
ɝɪɭɩɩɵ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɫ ɭɫɥɨɜɧɨ ɩɨɫɬɨɹɧɧɨɣ ɫɤɨɪɨɫɬɶɸ, ɝ/ɦɢɧ (ɩɨ ɬɚɛɥɢɰɟ 
Ⱥ.3 ɉɪɢɥɨɠɟɧɢɹ Ⱥ); 
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mxxik– ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫ i-ɝɨ ɤɨɦɩɨɧɟɧɬɚ ɩɪɢ ɪɚɛɨɬɟ ɞɜɢɝɚɬɟɥɹ ɧɚ 
ɯɨɥɨɫɬɨɦ ɯɨɞɭ, ɝ/ɦɢɧ (ɩɨ ɬɚɛɥɢɰɟ Ⱥ.3 ɉɪɢɥɨɠɟɧɢɹ Ⱥ): 

tn,tɩɪ– ɜɪɟɦɹ ɪɚɛɨɬɵ ɩɭɫɤɨɜɨɝɨ ɞɜɢɝɚɬɟɥɹ ɢ ɩɪɨɝɪɟɜɚ ɞɜɢɝɚɬɟɥɹ, ɦɢɧ (ɩɨ 
ɬɚɛɥɢɰɟ Ⱥ.4 ɉɪɢɥɨɠɟɧɢɹ Ⱥ); 

tgɜ1,tgɜ2– ɜɪɟɦɹ ɞɜɢɠɟɧɢɹ ɦɚɲɢɧɵ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɩɪɢ ɜɵɟɡɞɟ ɢ ɜɨɡɜɪɚɬɟ, 
ɦɢɧ; 

tɯx1, txx2– ɜɪɟɦɹ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ ɩɪɢ ɜɵɟɡɞɟ ɢ 
ɜɨɡɜɪɚɬɟ = 1 ɦɢɧ. 

ȼɚɥɨɜɵɣ ɝɨɞɨɜɨɣ ɜɵɛɪɨɫ i-ɝɨ ɜɟɳɟɫɬɜɚ ȾɆ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ 
ɤɚɠɞɨɝɨ ɩɟɪɢɨɞɚ ɝɨɞɚ ɩɨ ɮɨɪɦɭɥɟ: 

ଵܯ  = ∑ ሺܯ′𝑖𝑘 + 𝑖𝑘ሻ′′ܯ ∙ ˍ˗ܦ ∙ ͳͲ−଺௣𝑘=ଵ , ɬ/ɝɨɞ                                          (3.3)    
 

ɝɞɟ Dɮɤ– ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɞɧɟɣ ɪɚɛɨɬɵ ȾɆ ɤ-ɣ ɝɪɭɩɩɵ ɜ ɪɚɫɱɟɬɧɵɣ 
ɩɟɪɢɨɞ ɝɨɞɚ; 
 

Dɮɤ = Dp · Nk,                                                                                             (3.4) 
 

ɝɞɟ Dp - ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɞɧɟɣ ɜ ɪɚɫɱɟɬɧɨɦ ɩɟɪɢɨɞɟ; 
Nk - ɫɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ȾɆ ɤ-ɣ ɝɪɭɩɩɵ, ɟɠɟɞɧɟɜɧɨ ɜɵɯɨɞɹɳɢɯ ɧɚ 

ɥɢɧɢɸ. 
Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɨɛɳɟɝɨ ɜɚɥɨɜɨɝɨ ɜɵɛɪɨɫɚ M°i ɜɚɥɨɜɵɟ ɜɵɛɪɨɫɵ 

ɨɞɧɨɢɦɟɧɧɵɯ ɜɟɳɟɫɬɜ ɩɨ ɩɟɪɢɨɞɚɦ ɝɨɞɚ ɫɭɦɦɢɪɭɸɬɫɹ: 
 
M°i = Mɬ

i + Mɬ
i + Mɬ

i, ɬ/ɝɨɞ                                                                    (3.5) 
 
Ɇɚɤɫɢɦɚɥɶɧɨ ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ i-ɝɨ ɜɟɳɟɫɬɜɚ Gi ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɞɥɹ 

ɤɚɠɞɨɝɨ ɦɟɫɹɰɚ ɩɨ ɮɨɪɦɭɥɟ 3.6: 
𝑖ܩ  = ∑ ሺ௠೙𝑖𝑘 ∙𝑡೙+௠˒˓𝑖𝑘∙𝑡˒˓+௠𝑔˅𝑖𝑘∙𝑡𝑔˅+௠˘˘𝑖𝑘∙𝑡˘˘ሻ∙ே𝑘೛𝑘=భ ଷ଺଴଴                            (3.6) 

 
ɝɞɟ    txx - ɜɪɟɦɹ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ ɩɪɢ ɜɵɟɡɞɟ ɢ ɜɨɡɜɪɚɬɟ (ɜ 
ɫɪɟɞɧɟɦ ɫɨɫɬɚɜɥɹɟɬ 1 ɦɢɧ.); 

N'k - ɧɚɢɛɨɥɶɲɟɟ ɤɨɥɢɱɟɫɬɜɨ ȾɆ, ɜɵɟɡɠɚɸɳɢɯ ɫɨ ɫɬɨɹɧɤɢ ɜ ɬɟɱɟɧɢɟ 
ɨɞɧɨɝɨ ɱɚɫɚ. 

ɉɪɟɞɩɪɢɹɬɢɟ ɪɚɛɨɬɚɟɬ ɩɨ 5-ɞɧɟɜɧɨɣ ɪɚɛɨɱɟɣ ɧɟɞɟɥɟ (8-ɱɚɫɨɜɨɣ 
ɪɚɛɨɱɢɣ ɞɟɧɶ).  Ⱦɥɢɬɟɥɶɧɨɫɬɶ ɩɟɪɢɨɞɨɜ ɝɨɞɚ ɫɨɫɬɚɜɥɹɟɬ: 

 ɉɟɪɟɯɨɞɧɵɣ – 2 ɦɟɫɹɰɚ (45 ɪɚɛɨɱɢɯ ɞɧɟɣ); 
 ɏɨɥɨɞɧɵɣ – 5 ɦɟɫɹɰɟɜ (105 ɪɚɛɨɱɢɯ ɞɧɟɣ); 
 Ɍёɩɥɵɣ – 5 ɦɟɫɹɰɟɜ (110 ɪɚɛɨɱɢɯ ɞɧɟɣ). 
Ⱥɜɬɨɦɨɛɢɥɶ ɄɚɦȺɁ 61115 (ɦɨɳɧɨɫɬɶ 191 ɤȼɬ, ɨɬɧɨɫɢɬɫɹ ɤ 6 ɤɚɬɟɝɨɪɢɢ 

ɦɚɲɢɧ): 
Nk= 0.17 (ɫɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ ɜ ɞɟɧɶ); 
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1) Ɋɚɫɱɟɬ ɋɈ 
Ɍɟɩɥɵɣ ɩɟɪɢɨɞ:  ܯ஼ை′ = ሺͷ͹ ∙ ͳ + ͸,͵ ∙ ʹ + ͵,͵͹ ∙ ʹ + ͸,͵ͳ ∙ ͳሻ ∙ ͳͲ−଺  = ͺʹ,͸ͷ ∙ ͳͲ−଺ ˕ ܯ஼ை′′ = ሺ͵,͵͹ ∙ ʹ + ͸,͵ͳ ∙ ͳሻ ∙ ͳͲ−଺ = ͳ͵,Ͳͷ ∙ ͳͲ−଺ ˕ ܯ஼ை = ሺͺʹ,͸ͷ + ͳ͵,Ͳͷሻ ∙ ͳͳͲ ∙ Ͳ,ͳ͹ ∙ ͳͲ−଺ = Ͳ,ͲͲͳ͹ͻ ˕/ˆˑˇ ܩ஼ை = ͺʹ,͸ͷ ∙ Ͳ,Ͳ͹͵͸ͲͲ = Ͳ,ͲͲͳ͸Ͳ͹ ˆ/˔ 

 
ɏɨɥɨɞɧɵɣ ɩɟɪɢɨɞ: ܯ஼ை′ = ሺͷ͹ ∙ Ͷ + ͳʹ,͸ ∙ ͳʹ + Ͷ,ͳͳ ∙ ʹ + ͸,͵ͳ ∙ ͳሻ ∙ ͳͲ−଺ = ͵ͻ͵,͹͵ ∙ ͳͲ−଺ ˕ ܯ஼ை′′ = ሺͶ,ͳͳ ∙ ʹ + ͸,͵ͳ ∙ ͳሻ ∙ ͳͲ−଺ = ͳͶ,ͷ͵ ∙ ͳͲ−଺ ˕ ܯ஼ை = ሺ͵ͻ͵,͹͵ + ͳͶ,ͷ͵ሻ ∙ ͳͲͷ ∙ Ͳ,ͳ͹ ∙ ͳͲ−଺ = Ͳ,ͲͲ͹ʹͺ ˕/ˆˑˇ ܩ஼ை = ͵ͻ͵,͹͵ ∙ Ͳ,Ͳ͹͵͸ͲͲ = Ͳ,ͲͲ͹͸ͷ͸ˆ/˔ 

 
ɉɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ: ܯ஼ை′ = ሺͷ͹ ∙ ʹ + ͳʹ,͸ ∙ Ͳ,ͻ ∙ ͸ + Ͷ,ͳͳ ∙ Ͳ,ͻ ∙ ʹ + ͸,͵ͳ ∙ ͳሻ ∙ ͳͲ−଺= ͳͻͷ,͹Ͷͺ ∙ ͳͲ−଺ ˕ ܯ஼ை′′ = ሺͶ,ͳͳ ∙ Ͳ,ͻ ∙ ʹ + ͸,͵ͳ ∙ ͳሻ ∙ ͳͲ−଺ = ͳ͵,͹Ͳͺ ∙ ͳͲ−଺ ˕ ܯ஼ை = ሺͳͻͷ,͹Ͷͺ + ͳ͵,͹Ͳͺሻ ∙ Ͷͷ ∙ Ͳ,ͳ͹ ∙ ͳͲ−଺ = Ͳ,ͲͲͳ͸ ˕/ˆˑˇ ܩ஼ை = ͳͻͷ,͹Ͷͺ ∙ Ͳ,Ͳ͹͵͸ͲͲ = Ͳ,ͲͲͳ͸Ͳʹ ˆ/˔ 

஼ை଴ܯ  = Ͳ,ͲͲͳ͹ͻ + Ͳ,ͲͲ͹ʹͺ + Ͳ,ͲͲͳ͸ = Ͳ,Ͳͳͳ ˕/ˆˑˇ 
 
2) Ɋɚɫɱɟɬ ɋɇ 
Ɍɟɩɥɵɣ ɩɟɪɢɨɞ: ܯ஼ு′ = ሺͶ,͹ ∙ ͳ + Ͳ,͹ͻ ∙ ʹ + ͳ,ͳͶ ∙ ʹ + Ͳ,͹ͻ ∙ ͳሻ ∙ ͳͲ−଺ = ͻ,͵ͷ ∙ ͳͲ−଺ ˕ ܯ஼ு′′ = ሺͳ,ͳͶ ∙ ʹ + Ͳ,͹ͻ ∙ ͳሻ ∙ ͳͲ−଺ = ͵,Ͳ͹ ∙ ͳͲ−଺ ˕ ܯ஼ு = ሺͻ,͵ͷ + ͵,Ͳ͹ሻ ∙ ͳͳͲ ∙ Ͳ,ͳ͹ ∙ ͳͲ−଺ = Ͳ,ͲͲͲʹ͵ ˕/ˆˑˇ ܩ஼ு = ͻ,͵ͷ ∙ Ͳ,Ͳ͹͵͸ͲͲ = Ͳ,ͲͲͲͳͺʹˆ/˔ 

 
ɏɨɥɨɞɧɵɣ ɩɟɪɢɨɞ: ܯ஼ு′ = ሺͶ,͹ ∙ Ͷ + ʹ,Ͳͷ ∙ ͳʹ + ͳ,͵͹ ∙ ʹ + Ͳ,͹ͻ ∙ ͳሻ ∙ ͳͲ−଺ = Ͷ͸,ͻ͵ ∙ ͳͲ−଺ ˕ ܯ஼ு′′ = ͵,ͷ͵ ∙ ͳͲ−଺ ˕ ܯ஼ு = ሺͶ͸,ͻ͵ + ͵,ͷ͵ሻ ∙ ͳͲͷ ∙ Ͳ,ͳ͹ ∙ ͳͲ−଺ = Ͳ,ͲͲͲͻͲͳ ˕/ˆˑˇ ܩ஼ு = Ͷ͸,ͻ͵ ∙ Ͳ,Ͳ͹͵͸ͲͲ = Ͳ,ͲͲͲͻͳʹͷ ˆ/˔ 

 
ɉɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ: ܯ஼ு′ = ሺͶ,͹ ∙ ʹ + ʹ,Ͳͷ ∙ Ͳ,ͻ ∙ ͸ + ͳ,͵͹ ∙ Ͳ,ͻ ∙ ʹ + Ͳ,͹ͻ ∙ ͳሻ ∙ ͳͲ−଺= ʹ͵,͹ʹ͸ ∙ ͳͲ−଺ ˕ ܯ஼ு′′ = ͵,ʹͷ͸ ∙ ͳͲ−଺ ˕ 
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஼ுܯ = ሺʹ͵,͹ʹ͸ + ͵,ʹͷ͸ሻ ∙ Ͷͷ ∙ Ͳ,ͳ͹ ∙ ͳͲ−଺ = Ͳ,ͲͲͲʹͲ͸Ͷ ˕/ˆˑˇ ܩ஼ு = ʹ͵,͹ʹ͸ ∙ Ͳ,Ͳ͹͵͸ͲͲ = Ͳ,ͲͲͲͶ͸ ˆ/˔ ܯ஼ு଴ = Ͳ,ͲͲͲʹ͵ + Ͳ,ͲͲͲͻͲͳ + Ͳ,ͲͲͲʹͲ͸Ͷ = Ͳ,ͲͲͳ͵͹ ˕/ˆˑˇ 
 
3) Ɋɚɫɱɟɬ NO2 
Ɍɟɩɥɵɣ ɩɟɪɢɨɞ: ܯேைమ′ = ሺͶ,ͷ ∙ ͳ + ͳ,ʹ͹ ∙ ʹ + ͸,Ͷ͹ ∙ ʹ + ͳ,ʹ͹ ∙ ͳሻ ∙ ͳͲ−଺ = ʹͷ,ʹͷ ∙ ͳͲ−଺ ˕ ܯேைమ′′ = ͳͶ,ʹͳ ∙ ͳͲ−଺ ˕ ܯேைమ = ሺʹͷ,ʹͷ + ͳͶ,ʹͳሻ ∙ ͳͺ,͹ ∙ ͳͲ−଺ = Ͳ,ͲͲͲ͸͸͵ͳ ˕/ˆˑˇ ܩேைమ = ʹͷ,ʹͷ ∙ Ͳ,Ͳ͹͵͸ͲͲ = Ͳ,ͲͲͲͶͳ͵ʹ ˆ/˔ 

 
ɏɨɥɨɞɧɵɣ ɩɟɪɢɨɞ: ܯேைమ′ = ሺͶ,ͷ ∙ Ͷ + ͳ,ͻͳ ∙ ͳʹ + ͸,Ͷ͹ ∙ ʹ + ͳ,ʹ͹ ∙ ͳሻ ∙ ͳͲ−଺ = ͷͷ,ͳ͵ ∙ ͳͲ−଺ ˕ ܯேைమ′′ = ͳͶ,ʹͳ ∙ ͳͲ−଺ ˕ ܯேைమ = ሺͷͷ,ͳ͵ + ͳͶ,ʹͳሻ ∙ ͳ͹,ͺͷ ∙ ͳͲ−଺ = Ͳ,ͲͲͳʹ͵ͺ ˕/ˆˑˇ ܩேைమ = ͷͷ,ͳ͵ ∙ Ͳ,Ͳ͹͵͸ͲͲ = Ͳ,ͲͲͳͲ͹ʹ ˆ/˔ 

 
ɉɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ: ܯேைమ′ = ሺͶ,ͷ ∙ ʹ + ͳ,ͻͳ ∙ ͸ + ͸,Ͷ͹ ∙ ʹ + ͳ,ʹ͹ ∙ ͳሻ ∙ ͳͲ−଺ = ͵Ͷ,͸͹ ∙ ͳͲ−଺ ˕ ܯேைమ′′ = ͳͶ,ʹͳ ∙ ͳͲ−଺ ˕ ܯேைమ = ሺ͵Ͷ,͸͹ + ͳͶ,ʹͳሻ ∙ ͹,͸ͷ ∙ ͳͲ−଺ = Ͳ,ͲͲͲ͵͹͵ͻ ˕/ˆˑˇ ܩேைమ = ͵Ͷ,͸͹ ∙ Ͳ,Ͳ͹͵͸ͲͲ = Ͳ,ͲͲͲ͸͹Ͷͳ ˆ/˔ ܯேைమ଴ = Ͳ,ͲͲͲ͸͸͵ͳ + Ͳ,ͲͲͳʹ͵ͺ + Ͳ,ͲͲͲ͵͹͵ͻ = Ͳ,ͲͲʹʹ͹ͷ ˕/ˆˑˇ 
 
4) Ɋɚɫɱɟɬ SO2 
Ɍɟɩɥɵɣ ɩɟɪɢɨɞ: ܯௌைమ′ = ሺͲ,Ͳͻͷ ∙ ͳ + Ͳ,ʹͷ ∙ ʹ + Ͳ,ͷͳͲ ∙ ʹ + Ͳ,ʹͷ ∙ ͳሻ ∙ ͳͲ−଺= ͳ,ͺ͸ͷ ∙ ͳͲ−଺ ˕ ܯௌைమ′′ = ͳ,ʹ͹ ∙ ͳͲ−଺ ˕ ܯௌைమ = ሺͳ,ͺ͸ͷ + ͳ,ʹ͹ሻ ∙ ͳͺ,͹ ∙ ͳͲ−଺ = Ͳ,ͲͲͲͲͷͺ͸ʹ ˕/ˆˑˇ ܩௌைమ = ͳ,ͺ͸ͷ ∙ Ͳ,Ͳ͹͵͸ͲͲ = Ͳ,ͲͲͲͲ͵͸ʹ͸ ˆ/˔ 

 
ɏɨɥɨɞɧɵɣ ɩɟɪɢɨɞ: ܯௌைమ′ = ሺͲ,Ͳͻͷ ∙ Ͷ + Ͳ,͵ͳͲ ∙ ͳʹ + Ͳ,͸͵Ͳ ∙ ʹ + Ͳ,ʹͷ ∙ ͳሻ ∙ ͳͲ−଺= ͷ,͸ͳ ∙ ͳͲ−଺ ˕ ܯௌைమ′′ = ͳ,ͷͳ ∙ ͳͲ−଺ ˕ ܯௌைమ = ሺͷ,͸ͳ + ͳ,ͷͳሻ ∙ ͳ͹,ͺͷ ∙ ͳͲ−଺ = Ͳ,ͲͲͲͳʹ͹ͳ ˕/ˆˑˇ 
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ௌைమܩ = ͷ,͸ͳ ∙ Ͳ,Ͳ͹͵͸ͲͲ = Ͳ,ͲͲͲͳͲͻͳ ˆ/˔ 

ɉɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ: ܯௌைమ′ = ሺͲ,Ͳͻͷ ∙ ʹ + Ͳ,͵ͳͲ ∙ Ͳ,ͻ ∙ ͸ + Ͳ,͸͵Ͳ ∙ Ͳ,ͻ ∙ ʹ + Ͳ,ʹͷ ∙ ͳሻ ∙ ͳͲ−଺= ͵,ʹͶͺ ∙ ͳͲ−଺ ˕ ܯௌைమ′′ = ͳ,͵ͺͶ ∙ ͳͲ−଺ ˕ ܯௌைమ = ሺ͵,ʹͶͺ + ͳ,͵ͺͶሻ ∙ ͹,͸ͷ ∙ ͳͲ−଺ = Ͳ,ͲͲͲ͵ͷͶ͵ ˕/ˆˑˇ ܩௌைమ = ͵,ʹͶͺ ∙ Ͳ,Ͳ͹͵͸ͲͲ = Ͳ,ͲͲͲͲ͸͵ͳ͸ ˆ/˔ ܯௌைమ଴ = Ͳ,ͲͲͲͲͷͺ͸ʹ + Ͳ,ͲͲͲͳʹ͹ͳ + Ͳ,ͲͲͲ͵ͷͶ͵ = Ͳ,ͲͲͲͷͶ ˕/ˆˑˇ 
 
5) Ɋɚɫɱɟɬ ɋ 
Ɍɟɩɥɵɣ ɩɟɪɢɨɞ: ܯ஼′ = ሺͲ,ͳ͹ ∙ ʹ + Ͳ,͹ʹ ∙ ʹ + Ͳ,ͳ͹ ∙ ͳሻ ∙ ͳͲ−଺ = ͳ,ͻͷ ∙ ͳͲ−଺ ˕ ܯ஼′′ = ͳ,͸ͳ ∙ ͳͲ−଺ ˕ ܯ𝑐 = ሺͳ,ͻͷ + ͳ,͸ሻ ∙ ͳͺ,͹ ∙ ͳͲ−଺ = Ͳ,ͲͲͲͲ͸͸ͷ͹ ˕/ˆˑˇ ܩ஼ = ͳ,ͻͷ ∙ Ͳ,Ͳ͹͵͸ͲͲ = Ͳ,ͲͲͲͲ͵͹ͻʹ ˆ/˔ 

 
ɏɨɥɨɞɧɵɣ ɩɟɪɢɨɞ: ܯ஼′ = ሺͳ,Ͳʹ ∙ ͳʹ + ͳ,Ͳͺ ∙ ʹ + Ͳ,ͳ͹ ∙ ͳሻ ∙ ͳͲ−଺ = ͳͶ,ͷ͹ ∙ ͳͲ−଺˕ ܯ஼′′ = ʹ,͵͵ ∙ ͳͲ−଺˕ ܯ஼ = ሺͳͶ,ͷ͹ + ʹ,͵͵ሻ ∙ ͳ͹,ͺͷ ∙ ͳͲ−଺ = Ͳ,ͲͲͲ͵Ͳͳ͹ ˕/ˆˑˇ ܩ஼ = ͳͶ,ͷ͹ ∙ Ͳ,Ͳ͹͵͸ͲͲ = Ͳ,ͲͲͲʹͺ͵͵ ˆ/˔ 

 
ɉɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ: ܯ஼′ = ሺͳ,Ͳʹ ∙ ͸ ∙ Ͳ,ͻ + ͳ,Ͳͺ ∙ Ͳ,ͻ ∙ ʹ + Ͳ,ͳ͹ ∙ ͳሻ ∙ ͳͲ−଺ = ͹,͸ʹʹ ∙ ͳͲ−଺ ˕ ܯ஼′′ = ʹ,ͳͳͶ ∙ ͳͲ−଺ ˕ ܯ஼ = ሺ͹,͸ʹʹ + ʹ,ͳͳͶሻ ∙ ͹,͸ͷ ∙ ͳͲ−଺ = Ͳ,ͲͲͲͲͲ͹ͶͶͺ ˕/ˆˑˇ ܩ஼ = ͹,͸ʹʹ ∙ Ͳ,Ͳ͹͵͸ͲͲ = Ͳ,ͲͲͲͳͶͺʹ ˆ/˔ ܯ஼଴ = Ͳ,ͲͲͲͲ͸͸ͷ͹ + Ͳ,ͲͲͲ͵Ͳͳ͹ + Ͳ,ͲͲͲͲ͸ͶͶͺ = Ͳ,ͲͲͲͶͶʹͺ ˕/ˆˑˇ 
 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɜɟɞɟɦ ɜ ɬɚɛɥɢɰɵ: 
 
Ɍɚɛɥɢɰɚ 3.1 – ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɨɬ ɄɚɦȺɁɚ 65115 

ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ, ɬ/ɝ 
 CO CH NO2 SO2 C 

Ɍ 

Ɇ= 

0,00179 0,00023 0,0006631 0,00005862 0,00006657 
ɉ 0,00728 0,000901 0,001238 0,0001271 0,0003017 
ɏ 0,0016 0,0002064 0,0003739 0,0003543 0,00006448 

Ɉɛɳɟɟ 0,011 0,00137 0,002275 0,00054 0,0004428 
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Ɍɚɛɥɢɰɚ 3.2 – Ɇɚɤɫɢɦɚɥɶɧɨ-ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɨɬ ɄɚɦȺɁɚ 65115 
Ɇɚɤɫɢɦɚɥɶɧɨ-ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ, ɝ/ɫ: 

 CO CH NO2 SO2 C 
Ɍ 

Ɇ= 

0,001607 0,000182 0,0004132 0,00003626 0,00006657 
ɉ 0,007656 0,0009125 0,001072 0,0001091 0,0003017 
ɏ 0,001602 0,00046 0,0006741 0,00006316 0,0001482 

Ɉɛɳɟɟ 0,001607 0,000182 0,0004132 0,00003626 0,00006657 

 
Ⱥɜɬɨɦɨɛɢɥɶ ɄɚɦȺɁ 4308 (ɦɨɳɧɨɫɬɶ 161 ɤȼɬ, ɨɬɧɨɫɢɬɫɹ ɤ 6 ɤɚɬɟɝɨɪɢɢ 

ɦɚɲɢɧ): 
Nk= 0.17 (ɫɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ ɜ ɞɟɧɶ); 
 
Ɍɚɛɥɢɰɚ 3.3 – ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɨɬ ɄɚɦȺɁɚ 4308 

ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ, ɬ/ɝ 
 CO CH NO2 SO2 C 

Ɍ 

Ɇ= 

0,00179 0,00023 0,0006631 0,00005862 0,00006657 
ɉ 0,00728 0,000901 0,001238 0,0001271 0,0003017 
ɏ 0,0016 0,0002064 0,0003739 0,0003543 0,00006448 

Ɉɛɳɟɟ 0,011 0,00137 0,002275 0,00054 0,0004428 

 
Ɍɚɛɥɢɰɚ 3.4 – Ɇɚɤɫɢɦɚɥɶɧɨ-ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɨɬ ɄɚɦȺɁɚ 4308 

Ɇɚɤɫɢɦɚɥɶɧɨ-ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ, ɝ/ɫ: 
 CO CH NO2 SO2 C 

Ɍ 

Ɇ= 

0,001607 0,000182 0,0004132 0,00003626 0,00006657 
ɉ 0,007656 0,0009125 0,001072 0,0001091 0,0003017 
ɏ 0,001602 0,00046 0,0006741 0,00006316 0,0001482 

Ɉɛɳɟɟ 0,001607 0,000182 0,0004132 0,00003626 0,00006657 

 
 Ⱥɜɬɨɦɨɛɢɥɶ ȽȺɁ 3302 (ɦɨɳɧɨɫɬɶ 78 ɤȼɬ, ɨɬɧɨɫɢɬɫɹ ɤ 4 ɤɚɬɟɝɨɪɢɢ 
ɦɚɲɢɧ): 

Nk= 0.17 (ɫɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ ɜ ɞɟɧɶ); 
 
Ɍɚɛɥɢɰɚ 3.5 – ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɨɬ ȽȺɁ 3302 

ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ, ɬ/ɝ 
 CO CH NO2 SO2 C 

Ɍ 

Ɇ= 

0,0002012 0,0000254 0,0000673 0,00000602
1 

0,00000667
9 

ɉ 0,0008147 0,00009853 0,0001231 0,00001315 0,00002937 
ɏ 0,0001788 0,00002246 0,00003759 0,00000363

1 
0,00000732

8 
Ɉɛɳɟɟ 0,001195 0,0001464 0,000228 0,0000228 0,00004338 

 
Ɍɚɛɥɢɰɚ 3.6 – Ɇɚɤɫɢɦɚɥɶɧɨ-ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɨɬ ȽȺɁ 3302 

Ɇɚɤɫɢɦɚɥɶɧɨ-ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ, ɝ/ɫ: 
 CO CH NO2 SO2 C 

Ɍ 

Ɇ= 

0,0006763 0,00007506 0,0001532 0,00001386 0,000014 
ɉ 0,003172 0,000371 0,0003901 0,0000421 0,00002937 
ɏ 0,00158 0,0001873 0,00002477 0,00002417 0,00005332 

Ɉɛɳɟɟ 0,0006763 0,00007506 0,0001532 0,00001386 0,000014 
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Ⱥɜɬɨɩɨɝɪɭɡɱɢɤ WECAN CPCD15 (ɦɨɳɧɨɫɬɶ 51 ɤȼɬ, ɨɬɧɨɫɢɬɫɹ ɤ 3 
ɤɚɬɟɝɨɪɢɢ ɦɚɲɢɧ): 

Nk= 1 (ɫɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ ɦɚɲɢɧ ɜ ɞɟɧɶ); 
 
Ɍɚɛɥɢɰɚ 3.7 – ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ ɨɬ WECAN CPCD15 

ȼɚɥɨɜɵɣ ɜɵɛɪɨɫ, ɬ/ɝ 
 CO CH NO2 SO2 C 

Ɍ 

Ɇ= 

0,003527 0,0008316 0,0009152 0,00008151 0,0000924 
ɉ 0,014 0,003196 0,001745 0,0001781 0,0004158 
ɏ 0,03059 0,0007026 0,0005211 0,00004963 0,0001024 

Ɉɛɳɟɟ 0,021 0,00473 0,003181 0,0003092 0,00004338 

 
Ɍɚɛɥɢɰɚ 3.8 – Ɇɚɤɫɢɦɚɥɶɧɨ-ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ ɨɬ WECAN CPCD15 

Ɇɚɤɫɢɦɚɥɶɧɨ-ɪɚɡɨɜɵɣ ɜɵɛɪɨɫ, ɝ/ɫ: 
 CO CH NO2 SO2 C 

Ɍ 

Ɇ= 

0,0006763 0,00007506 0,0001532 0,00001386 0,000014 
ɉ 0,003172 0,000371 0,0003901 0,0000421 0,00002937 
ɏ 0,00158 0,0001873 0,00002477 0,00002417 0,00005332 

Ɉɛɳɟɟ 0,0006763 0,00007506 0,0001532 0,00001386 0,000014 

 
3.2 Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɧɚ 

ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɦ ɷɬɚɩɟ ɩɪɨɢɡɜɨɞɫɬɜɚ 
 

ɇɚ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɨɦ ɷɬɚɩɟ ɩɪɨɢɫɯɨɞɢɬ ɪɚɡɝɪɭɡɤɚ, ɯɪɚɧɟɧɢɟ ɢ 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɞɪɟɜɟɫɧɨɣ ɳɟɩɵ. 

ɉɪɢ ɪɚɡɝɪɭɡɤɟ, ɯɪɚɧɟɧɢɢ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɞɪɟɜɟɫɧɨɣ ɳɟɩɵ ɨɫɧɨɜɧɵɦ 
ɡɚɝɪɹɡɧɢɬɟɥɟɦ ɹɜɥɹɟɬɫɹ ɞɪɟɜɟɫɧɚɹ ɩɵɥɶ. 

 
3.2.1 Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɪɚɡɝɪɭɡɤɟ, 

ɯɪɚɧɟɧɢɢ ɢ ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɟ ɞɪɟɜɟɫɧɨɣ  ɳɟɩɵ 
 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɢɫɩɨɥɶɡɭɟɬɫɹ «Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɜɵɛɪɨɫɨɜ ɨɬ 
ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ», ɇɨɜɨɪɨɫɫɢɣɫɤ, 2000ɝ. [23] 

 
3.2.1.1 ɉɨɝɪɭɡɨɱɧɨ-ɪɚɡɝɪɭɡɨɱɧɵɟ ɪɚɛɨɬɵ 
 
ɂɧɬɟɧɫɢɜɧɵɦɢ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɩɵɥɟɨɛɪɚɡɨɜɚɧɢɹ 

ɹɜɥɹɸɬɫɹ ɩɟɪɟɫɵɩɤɢ ɦɚɬɟɪɢɚɥɚ, ɩɨɝɪɭɡɤɚ ɦɚɬɟɪɢɚɥɚ ɜ ɨɬɤɪɵɬɵɟ ɜɚɝɨɧɵ, 
ɩɨɥɭɜɚɝɨɧɵ, ɡɚɝɪɭɡɤɚ ɦɚɬɟɪɢɚɥɚ ɝɪɟɣɮɟɪɨɦ ɜ ɛɭɧɤɟɪ, ɫɫɵɩɤɚ ɦɚɬɟɪɢɚɥɚ 
ɨɬɤɪɵɬɨɣ ɫɬɪɭɟɣ ɜ ɫɤɥɚɞ ɢ ɬ.ɞ. Ɉɛɴɟɦɵ ɩɵɥɟɜɵɞɟɥɟɧɢɣ ɨɬ ɜɫɟɯ ɷɬɢɯ 
ɢɫɬɨɱɧɢɤɨɜ ɦɨɝɭɬ ɛɵɬɶ ɪɚɫɫɱɢɬɚɧɵ ɩɨ ɮɨɪɦɭɥɟ 3.7: 

 Мˆ˓  =  Кͳ · Кʹ · К͵ · КͶ Кͷ · К͹ · 𝐾ͺ · 𝐾ͻ · ʑ · чܩ · ͳͲ͸/͵͸ͲͲ, ˆ ˔⁄ ,   (3.7) 
 

ɚ ɞɥɹ ɜɚɥɨɜɵɯ ɜɵɛɪɨɫɨɜ 3.8: 
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ʞˆ˓ =  Кͳ · Кʹ · К͵ · КͶ Кͷ · К͹ · 𝐾ͺ · 𝐾ͻ · ʑ · ,ˇˑˆܩ ˕/ˆˑˇ,                 (3.8) 
 

ɝɞɟ     К1 - ɜɟɫɨɜɚɹ ɞɨɥɹ ɩɵɥɟɜɨɣ ɮɪɚɤɰɢɢ ɜ ɦɚɬɟɪɢɚɥɟ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɩɭɬɟɦ 
ɨɬɦɵɜɤɢ ɢ ɩɪɨɫɟɜɚ ɫɪɟɞɧɟɣ ɩɪɨɛɵ ɫ ɜɵɞɟɥɟɧɢɟɦ ɮɪɚɤɰɢɢ ɩɵɥɢ ɪɚɡɦɟɪɨɦ ɨɬ 
0 ɞɨ 200 ɦɤɦ (ɫɦ. ɬɚɛɥɢɰɭ 8 ɩɪɢɥɨɠɟɧɢɹ Ⱥ), К1 =0,04; 

К2 - ɞɨɥɹ ɩɵɥɢ (ɨɬ ɜɫɟɣ ɜɟɫɨɜɨɣ ɩɵɥɢ), ɩɟɪɟɯɨɞɹɳɚɹ ɜ ɚɷɪɨɡɨɥɶ (ɫɦ. 
ɬɚɛɥɢɰɭ 8 ɩɪɢɥɨɠɟɧɢɹ Ⱥ), К2 =0,01. 

К3 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɦɟɫɬɧɵɟ ɦɟɬɟɨɭɫɥɨɜɢɹ (ɫɦ. ɬɚɛɥɢɰɭ 9 
ɩɪɢɥɨɠɟɧɢɹ Ⱥ), Ʉ3=1; 

К4 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɦɟɫɬɧɵɟ ɭɫɥɨɜɢɹ, ɫɬɟɩɟɧɶ 
ɡɚɳɢɳɟɧɧɨɫɬɢ ɭɡɥɚ ɨɬ ɜɧɟɲɧɢɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɭɫɥɨɜɢɹ ɩɵɥɟɨɛɪɚɡɨɜɚɧɢɹ (ɫɦ. 
ɬɚɛɥɢɰɭ 10 ɩɪɢɥɨɠɟɧɢɹ Ⱥ), Ʉ4=1; 

К5 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɚɠɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ. ɉɨɞ 
ɜɥɚɠɧɨɫɬɶɸ ɦɚɬɟɪɢɚɥɚ ɩɨɧɢɦɚɟɬɫɹ ɜɥɚɠɧɨɫɬɶ ɟɝɨ ɩɵɥɟɜɨɣ ɢ ɦɟɥɤɨɡɟɪɧɢɫɬɨɣ 
ɮɪɚɤɰɢɢ (d ≤ 1 ɦɦ) (ɫɦ. ɬɚɛɥɢɰɭ 11 ɩɪɢɥɨɠɟɧɢɹ Ⱥ), Ʉ5=0,8; 

К7 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɤɪɭɩɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ (ɫɦ. ɬɚɛɥɢɰɭ 12 
ɩɪɢɥɨɠɟɧɢɹ Ⱥ), К7=0,2; 

K8 - ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜ 
ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɬɢɩɚ ɝɪɟɣɮɟɪɚ (ɫɦ. ɬɚɛɥɢɰɭ 13 ɩɪɢɥɨɠɟɧɢɹ Ⱥ), K8= 1; 

К9 - ɩɨɩɪɚɜɨɱɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɩɪɢ ɦɨɳɧɨɦ ɡɚɥɩɨɜɨɦ ɫɛɪɨɫɟ 
ɦɚɬɟɪɢɚɥɚ ɩɪɢ ɪɚɡɝɪɭɡɤɟ ɚɜɬɨɫɚɦɨɫɜɚɥɚ. ɉɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 0,2 ɩɪɢ ɫɛɪɨɫɟ 
ɦɚɬɟɪɢɚɥɚ ɜɟɫɨɦ ɞɨ 10 ɬ, ɢ 0,1 - ɫɜɵɲɟ 10 ɬ. Ⱦɥɹ ɨɫɬɚɥɶɧɵɯ 
ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ, ɤɨɷɮɮɢɰɢɟɧɬ К9 ɜɵɛɪɚɬɶ ɪɚɜɧɵɦ 1, К9=0,2; 

ȼ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɵɫɨɬɭ ɩɟɪɟɫɵɩɤɢ (ɫɦ. ɬɚɛɥɢɰɭ 14 
ɩɪɢɥɨɠɟɧɢɹ Ⱥ); 

Gɱ - ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɱɚɫ, ɬ/ɱɚɫ. 
Ɉɩɪɟɞɟɥɹɟɬɫɹ ɝɥɚɜɧɵɦ ɬɟɯɧɨɥɨɝɨɦ ɩɪɟɞɩɪɢɹɬɢɹ, Gɱ =  0,6ɬ/ɱ 

Gɝɨɞ - ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ ɜ ɬɟɱɟɧɢɟ 
ɝɨɞɚ, ɬ/ɝɨɞ. Ɉɩɪɟɞɟɥɹɟɬɫɹ ɝɥɚɜɧɵɦ ɬɟɯɧɨɥɨɝɨɦ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ ɨɫɧɨɜɟ 
ɮɚɤɬɢɱɟɫɤɢ ɩɟɪɟɪɚɛɨɬɚɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɢɥɢ ɩɥɚɧɢɪɭɟɦɨɝɨ ɧɚ ɝɨɞ, 
Gɝɨɞ=140,05ɬ/ɝ 

 Мˆ˓  =  Ͳ,ͲͶ ·  Ͳ,Ͳͳ ·  ͳ ·  ͳ ∙  Ͳ,Ͳͳ ·  Ͳ,Ͳͷ ·  ͳ ·  Ͳ,ͳ ·  Ͳ,͹ · Ͳ,͸· ͳͲ଺/͵͸ͲͲ =  Ͳ,ͲͲͲͲͲʹ͵ ˆ ˔⁄  
 

ɚ ɞɥɹ ɜɚɥɨɜɵɯ ɜɵɛɪɨɫɨɜ: 
 ʞˆ˓ = Ͳ,ͲͶ ·  Ͳ,Ͳͳ ·  ͳ ·  ͳ ∙  Ͳ,Ͳͳ ·  Ͳ,Ͳͷ ·  ͳ ·  Ͳ,ͳ ·  Ͳ,͹ ·  ͳͶͲ,Ͳͷ = Ͳ,ͲͲͲͷͶͷ ˕/ˆˑˇ 

 
3.2.1.2 ɏɪɚɧɟɧɢɟ ɞɪɟɜɟɫɧɨɣ ɳɟɩɵ 

 
ɏɪɚɧɟɧɢɟ ɞɪɟɜɟɫɧɨɣ ɳɟɩɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɫɤɥɚɞɟ, ɨɬɤɪɵɬɨɦ ɫ 4-ɯ 

ɫɬɨɪɨɧ. 
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Ⱦɥɹ ɪɚɫɱɟɬɚ ɢɫɩɨɥɶɡɭɟɬɫɹ Ɇɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ ɩɨ ɪɚɫɱɟɬɭ ɜɵɛɪɨɫɨɜ 
ɨɬ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ, ɇɨɜɨɪɨɫɫɢɣɫɤ, 2000 ɝ. [23] 

Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɨ ɫɥɟɞɭɸɳɟɣ ɮɨɪɦɭɥɟ 3.9 (ɬ/ɝɨɞ): 
 𝑞 = 𝑘భ ∙ 𝑘మ∙𝑘య∙𝑘ర∙𝑘ఱ∙ீ∙ଵ଴లଷ଺଴଴ + ݇ଷ ∙ ݇ସ ∙ ݇ହ ∙ ݇଺ ∙ 𝑞′ ∙ ,ܨ ˕/ˆ                               (3.9) 

 
ɝɞɟ  k1 –ɜɟɫɨɜɚɹ ɞɨɥɹ ɩɵɥɟɜɨɣ ɮɪɚɤɰɢɢ ɜ ɦɚɬɟɪɢɚɥɟ, (ɫɦ. ɬɚɛɥɢɰɭ 8 
ɩɪɢɥɨɠɟɧɢɹ Ⱥ) k1=0,04; 

k2 – ɞɨɥɹ ɩɵɥɢ, ɩɟɪɟɯɨɞɹɳɚɹ ɜ ɚɷɪɨɡɨɥɶ, (ɫɦ. ɬɚɛɥɢɰɭ 8 ɩɪɢɥɨɠɟɧɢɹ Ⱥ) 
k2=0,01; 

k3 – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɦɟɫɬɧɵɟ ɦɟɬɟɨɭɫɥɨɜɢɹ (ɫɦ. ɬɚɛɥɢɰɭ 9 
ɩɪɢɥɨɠɟɧɢɹ Ⱥ), k3=1; 

k4 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɦɟɫɬɧɵɟ ɭɫɥɨɜɢɹ, ɫɬɟɩɟɧɶ 
ɡɚɳɢɳɟɧɧɨɫɬɢ ɨɬ ɜɧɟɲɧɢɯ ɜɨɡɞɟɣɫɬɜɢɣ, ɭɫɥɨɜɢɹ ɩɵɥɟɨɛɪɚɡɨɜɚɧɢɹ (ɫɦ. 
ɬɚɛɥɢɰɭ 10 ɩɪɢɥɨɠɟɧɢɹ Ⱥ), k4=1,0; 

k5 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɚɠɧɨɫɬɶ ɦɚɬɟɪɢɚɥɚ (ɫɦ. ɬɚɛɥɢɰɭ 11 
ɩɪɢɥɨɠɟɧɢɹ Ⱥ), k5=0,1; 

k6 - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɩɪɨɮɢɥɶ ɩɨɜɟɪɯɧɨɫɬɢ ɫɤɥɚɞɢɪɭɟɦɨɝɨ 
ɦɚɬɟɪɢɚɥɚ, (1,3-1,6); 

F – ɩɨɜɟɪɯɧɨɫɬɶ ɩɵɥɟɧɢɹ, ɦ2, F=2565 ɦ2; 
q  - ɭɧɨɫ ɩɵɥɢ ɫ 1 ɦ2 ɮɚɤɬɢɱɟɫɤɨɣ ɩɨɜɟɪɯɧɨɫɬɢ, q=0,003; 
G – ɫɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɟɪɟɪɚɛɚɬɵɜɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ, 0,6 ɬ/ɱ; 
ȼ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɵɫɨɬɭ ɩɟɪɟɫɵɩɤɢ (ɫɦ. ɬɚɛɥɢɰɭ 14 

ɩɪɢɥɨɠɟɧɢɹ Ⱥ), ȼ=1,5. 
 𝑞 = Ͳ,ͲͶ ∙  Ͳ,Ͳͳ ∙ ͳ ∙ ͳ ∙ Ͳ,Ͳͳ ∙ Ͳ,͸ ∙ ͳͲ଺ ∙ Ͳ,͹͵͸ͲͲ + ͳ ∙ ͳ ∙ Ͳ,Ͳͳ ∙ ͳ,͵ ∙ Ͳ,ͲͲ͵∙ ʹͷ͸ͷ = Ͳ,ͳͲͲͷͲʹ ˕/ˆ 
 
3.3 Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɨɫɧɨɜɧɨɦ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɦ ɩɪɨɰɟɫɫɟ 
 

Ɉɫɧɨɜɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɩɪɨɢɡɜɨɞɫɬɜɚ ɭɱɟɧɢɱɟɫɤɨɝɨ ɫɬɨɥɚ 
ɦɨɠɧɨ ɞɟɥɢɬɫɹ ɧɚ ɞɜɚ ɨɫɧɨɜɧɵɯ ɩɪɨɰɟɫɫɚ: 

1. ɉɪɨɢɡɜɨɞɫɬɜɨ ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɨɣ ɩɥɢɬɵ; 
2. ɉɪɨɢɡɜɨɞɫɬɜɨ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ. 
ȼ ɩɪɨɢɡɜɨɞɫɬɜɟ ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɨɣ ɩɥɢɬɵ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɨɫɧɨɜɧɵɟ 

ɫɬɚɞɢɢ: 
 ɞɪɨɛɥɟɧɢɟ ɞɪɟɜɟɫɧɨɣ ɳɟɩɵ; 
 ɫɭɲɤɚ ɞɪɟɜɟɫɧɨɣ ɫɬɪɭɠɤɢ ɞɨ; 
 ɞɨɛɚɜɥɟɧɢɟ ɫɜɹɡɭɸɳɟɝɨ ɜɟɳɟɫɬɜɚ, ɮɨɪɦɢɪɨɜɚɧɢɟ ɞɪɟɜɟɫɧɨ-

ɫɬɪɭɠɟɱɧɨɝɨ ɤɨɜɪɚ; 
 ɩɪɟɫɫɨɜɚɧɢɟ ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɨɣ ɩɥɢɬɵ; 
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 ɫɭɲɤɚ ɧɚ ɫɭɲɢɥɶɧɨɦ ɚɝɪɟɝɚɬɟ ɜɟɟɪɧɨɝɨ ɬɢɩɚ; 
 ɩɪɨɰɟɫɫ ɥɚɦɢɧɚɰɢɢ ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɨɣ ɩɥɢɬɵ; 
 ɫɭɲɤɚ ɧɚ ɫɭɲɢɥɶɧɨɦ ɚɝɪɟɝɚɬɟ ɜɟɟɪɧɨɝɨ ɬɢɩɚ. 
ȼ ɩɪɨɢɡɜɨɞɫɬɜɟ ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɨɣ ɩɥɢɬɵ ɦɨɠɧɨ ɜɵɞɟɥɢɬɶ ɨɫɧɨɜɧɵɟ 

ɫɬɚɞɢɢ: 
 ɪɟɡɤɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ ɬɪɭɛ ɩɨ ɡɚɞɚɧɧɵɦ ɪɚɡɦɟɪɚɦ; 
 ɫɜɚɪɤɚ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ; 
 ɨɤɪɚɲɢɜɚɧɢɟ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɜ ɫɩɟɰɢɚɥɶɧɨɣ ɤɚɦɟɪɟ; 
 ɫɭɲɤɚ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ. 
 
3.3.1 ɉɪɨɢɡɜɨɞɫɬɜɨ ɥɚɦɢɧɢɪɨɜɚɧɧɨɣ ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɨɣ ɩɥɢɬɵ 
 
ȼ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɦ ɩɪɨɰɟɫɫɟ ɢɡɝɨɬɨɜɥɟɧɢɹ ɥɚɦɢɧɢɪɨɜɚɧɧɨɣ ɞɪɟɜɟɫɧɨ-

ɫɬɪɭɠɟɱɧɨɣ ɩɥɢɬɵ ɜɵɞɟɥɹɸɬɫɹ ɡɚɝɪɹɡɧɹɸɳɢɟ ɜɟɳɟɫɬɜɚ: ɞɪɟɜɟɫɧɚɹ ɩɵɥɶ, 
ɨɤɫɢɞ ɚɡɨɬɚ (II), ɨɤɫɢɞ ɚɡɨɬɚ (IV), ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ, ɛɟɧɡ(ɚ)ɩɢɪɟɧ, 
ɮɨɪɦɚɥɶɞɟɝɢɞ, ɚɦɦɢɚɤ. [4] 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɥɚɦɢɧɢɪɨɜɚɧɧɨɣ ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɨɣ ɩɥɢɬɵ 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 3.9. 

 
Ɍɚɛɥɢɰɚ 3.9 – ɏɚɪɚɤɬɟɪɢɫɬɢɤɢ ɥɚɦɢɧɢɪɨɜɚɧɧɨɣ ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɨɣ 

ɩɥɢɬɵ. 
ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 

ȿɞɢɧɢɰɵ 
ɢɡɦɟɪɟɧɢɹ 

Ɂɧɚɱɟɧɢɟ 

Ⱦɥɢɧɚ ɦɦ 3060 
ɒɢɪɢɧɚ ɦɦ 610 
Ɍɨɥɳɢɧɚ ɦɦ 18 
ȼɟɫ 1-ɨɣ ɩɥɢɬɵ ɤɝ 24,5 
ȼɟɫ ɥɚɦɢɧɢɪɭɸɳɟɣ ɩɨɜɟɪɯɧɨɫɬɢ ɤɝ 1,344 

 
Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɜɤɥɸɱɚɟɬ ɫɥɟɞɭɸɳɢɟ ɨɫɧɨɜɧɵɟ ɨɩɟɪɚɰɢɢ: 

ɢɡɦɟɥɶɱɟɧɢɟ ɞɪɟɜɟɫɢɧɵ ɜ ɫɬɪɭɠɤɭ; ɫɭɲɤɚ ɞɪɟɜɟɫɧɵɯ ɱɚɫɬɢɰ; ɫɨɪɬɢɪɨɜɚɧɢɟ 
ɞɪɟɜɟɫɧɵɯ ɱɚɫɬɢɰ ɢ ɢɡɦɟɥɶɱɟɧɢɟ ɤɪɭɩɧɨɣ ɮɪɚɤɰɢɢ; ɫɦɟɲɢɜɚɧɢɟ ɞɪɟɜɟɫɧɵɯ 
ɱɚɫɬɢɰ ɫɨ ɫɜɹɡɭɸɳɢɦ; ɮɨɪɦɢɪɨɜɚɧɢɟ ɫɬɪɭɠɟɱɧɨɝɨ ɤɨɜɪɚ ɢ ɪɚɡɞɟɥɟɧɢɟ ɟɝɨ ɧɚ 
ɩɚɤɟɬɵ; ɩɪɟɫɫɨɜɚɧɢɟ ɞɪɟɜɟɫɧɨɫɬɪɭɠɟɱɧɵɯ ɩɥɢɬ; ɨɯɥɚɠɞɟɧɢɟ, ɜɵɞɟɪɠɤɚ ɢ 
ɨɛɪɟɡɤɚ; ɲɥɢɮɨɜɚɧɢɟ; ɭɤɥɚɞɤɚ ɢ ɯɪɚɧɟɧɢɟ ɩɥɢɬ. Ʉɚɠɞɚɹ ɢɡ ɩɟɪɟɱɢɫɥɟɧɧɵɯ 
ɨɩɟɪɚɰɢɣ ɜɵɩɨɥɧɹɟɬɫɹ ɜ ɨɩɪɟɞɟɥɟɧɧɨɣ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 
ɢ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ ɨɛɪɚɡɨɜɚɧɢɟɦ ɨɬɯɨɞɨɜ ɢ ɩɨɥɭɱɟɧɢɟɦ ɩɨɥɭɮɚɛɪɢɤɚɬɨɜ. 

Ɋɚɫɯɨɞ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɨɞɧɨɣ ɥɚɦɢɧɢɪɨɜɚɧɧɨɣ ɞɪɟɜɟɫɧɨ-
ɫɬɪɭɠɟɱɧɨɣ ɩɥɢɬɵ ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɬɚɛɥɢɰɟ 3.10. 
 

 

 

 

Ɍɚɛɥɢɰɚ 3.10 – Ɋɚɫɯɨɞ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ ɨɞɧɨɣ 
ɥɚɦɢɧɢɪɨɜɚɧɧɨɣ ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɨɣ ɩɥɢɬɵ. 
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ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

Ⱦɪɟɜɟɫɧɚɹ ɳɟɩɚ ɤɝ 23,156 
ɋɜɹɡɭɸɳɟɟ ɜɟɳɟɫɬɜɨ ɤɝ 5,79 
Ʌɚɦɢɧɢɪɭɸɳɚɹ ɩɥɟɧɤɚ ɤɝ 1,88 

 
Ɂɚ ɨɞɧɭ ɫɦɟɧɭ ɩɪɨɢɡɜɨɞɢɬɫɹ 2 ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɵɯ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, 

ɡɚ ɨɞɢɧ ɦɟɫɹɰ – 44 ɩɥɢɬ, ɡɚ ɨɞɢɧ ɝɨɞ – 528 ɩɥɢɬ. ȼ ɬɚɛɥɢɰɟ 3.11 ɩɪɢɜɟɞɟɧ 
ɪɚɫɯɨɞ ɦɚɬɟɪɢɚɥɨɜ ɡɚ ɝɨɞ ɪɚɛɨɬɵ ɩɪɟɞɩɪɢɹɬɢɹ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɭɱɟɧɢɱɟɫɤɢɯ 
ɫɬɨɥɨɜ. 

 
Ɍɚɛɥɢɰɚ 3.11 – Ɋɚɫɯɨɞ ɦɚɬɟɪɢɚɥɨɜ ɧɚ ɩɪɨɢɡɜɨɞɫɬɜɨ 528 

ɥɚɦɢɧɢɪɨɜɚɧɧɵɯ ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɵɯ ɩɥɢɬ. 

ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ 
ȿɞɢɧɢɰɵ 

ɢɡɦɟɪɟɧɢɹ 
Ɂɧɚɱɟɧɢɟ 

Ⱦɪɟɜɟɫɧɚɹ ɳɟɩɚ ɤɝ 12226,37 
ɋɜɹɡɭɸɳɟɟ ɜɟɳɟɫɬɜɨ ɤɝ 3057,12 
Ʌɚɦɢɧɢɪɭɸɳɚɹ ɩɥɟɧɤɚ ɤɝ 992,64 

 

3.3.2 Ɋɚɫɱёɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɞɪɨɛɥɟɧɢɢ 
ɞɪɟɜɟɫɧɨɣ ɳɟɩɵ 
 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɜɵɛɪɨɫɨɜ ɞɪɟɜɟɫɧɨɣ ɩɵɥɢ ɨɬ ɞɟɪɟɜɨɨɛɪɚɛɚɬɵɜɚɸɳɢɯ 
ɫɬɚɧɤɨɜ. ɂɫɩɨɥɶɡɭɟɬɫɹ «ɋɛɨɪɧɢɤ ɦɟɬɨɞɢɤ ɩɨ ɪɚɫɱɟɬɭ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɪɚɡɥɢɱɧɵɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚɦɢ». [24] 

Ʉɨɥɢɱɟɫɬɜɨ ɩɵɥɢ ɨɛɪɚɡɨɜɚɜɲɟɣɫɹ ɨɬ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ 
ɨɛɪɚɛɨɬɤɢ ɞɪɟɜɟɫɢɧɵ (ɬ/ɝɨɞ), ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.10: 

 ʞ =  Кˑ ∙ К˒ ∙ொ∙௥ଵ଴଴଴଴଴ , ˕/ˆ                                                                                  (3.10) 

 
Ʉɨ - ɤɨɷɮɮɢɰɢɟɧɬ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɦɟɫɬɧɵɯ ɨɬɫɨɫɨɜ, Ʉɨ=1 ɞɥɹ ɜɫɟɯ 

ɫɬɚɧɤɨɜ; 
Ʉɩ – ɫɨɞɟɪɠɚɧɢɟ ɜ ɨɬɯɨɞɚɯ ɩɵɥɢ ɫ ɪɚɡɦɟɪɨɦ ɱɚɫɬɢɰ ɦɟɧɟɟ 200 ɦɤɦ,  
Ʉɩ =36% (ɬɚɛɥɢɰɚ Ⱥ.15 ɩɪɢɥɨɠɟɧɢɹ Ⱥ); 
Q - ɤɨɥɢɱɟɫɬɜɨ ɞɪɟɜɟɫɧɵɯ ɨɬɯɨɞɨɜ (ɤɝ/ɱ), ɩɨɥɭɱɚɟɦɵɯ ɩɪɢ ɨɛɪɚɛɨɬɤɟ 

ɞɪɟɜɟɫɢɧɵ ɧɚ ɫɬɚɧɤɟ, Q=36 (ɫɦ. ɬɚɛɥɢɰɭ 16 ɩɪɢɥɨɠɟɧɢɹ Ⱥ); 
r - ɜɪɟɦɹ ɪɚɛɨɬɵ ɨɛɨɪɭɞɨɜɚɧɢɹ (ɱ), r=8 ɱ ɞɥɹ ɜɫɟɝɨ ɩɪɟɞɩɪɢɹɬɢɹ. 
Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɞɪɟɜɟɫɧɨɣ ɩɵɥɢ ɨɬ ɞɢɫɤɨɜɨɣ ɪɭɛɢɥɶɧɨɣ ɦɚɲɢɧɵ RX. 
ɉɨɞɫɬɚɜɢɜ ɞɚɧɧɵɟ ɜ ɮɨɪɦɭɥɭ ɩɨɥɭɱɚɟɦ ɡɚɝɪɹɡɧɟɧɢɟ. 
 ʞ =  ͳ ∙  ͵͸ ∙ ͵͸ ∙ ͺͳͲͲͲͲͲ = Ͳ,ͳͲͶ, ˕/ˆ      

 

3.3.3 Ɋɚɫɱёɬ ɡɚɝɪɹɡɧɟɧɢɹ ɨɬ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ ɛɚɪɚɛɚɧɧɨɣ ɫɭɲɢɥɤɢ 
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ȼɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɨɢɫɯɨɞɢɬ ɨɬ ɛɚɪɚɛɚɧɧɨɣ ɫɭɲɢɥɤɢ 
ɩɪɢ ɫɠɢɝɚɧɢɢ ɦɚɡɭɬɚ. ȼɟɳɟɫɬɜɚɦɢ, ɜɵɞɟɥɹɸɳɢɦɢɫɹ ɩɪɢ ɩɪɨɰɟɫɫɟ ɫɭɲɤɢ, 
ɪɚɛɨɬɚɸɳɟɣ ɧɚ ɦɚɡɭɬɟ, ɹɜɥɹɸɬɫɹ: ɨɤɫɢɞ ɚɡɨɬɚ (N02), ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ (ɋɈ2), 
ɞɢɨɤɫɢɞ ɫɟɪɵ (SO2), ɦɚɡɭɬɧɚɹ ɡɨɥɚ, ɛɟɧɡ(ɚ)ɩɢɪɟɧ. 

ɂɫɩɨɥɶɡɭɟɬɫɹ «ɋɛɨɪɧɢɤ ɦɟɬɨɞɢɤ ɩɨ ɪɚɫɱɟɬɭ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɪɚɡɥɢɱɧɵɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚɦɢ», Ʌɟɧɢɧɝɪɚɞ, 
Ƚɢɞɪɨɦɟɬɢɡɞɚɬ, 1986ɝ. [24] 
 

3.3.3.1 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ N02 
 
Ʉɨɥɢɱɟɫɬɜɨ ɨɤɫɢɞɨɜ ɚɡɨɬɚ (ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ NO2), ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɜ 

ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ (ɬ/ɝɨɞ), ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
ேைଶܯ   =  Ͳ,ͲͲͳ ∙ ∙ ܤ   𝑖ܰ௥  ∙  𝐾ேைమ  ∙  ሺͳ −  𝛽ሻ, ˕/ˆ                                 
(3.11) 
 

ɝɞɟ: ɬɬȼ – ɪɚɫɯɨɞ ɦɚɡɭɬɚ ɡɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ (ɬ/ɝɨɞ), ȼ=3038 
ɬ/ɝɨɞ;  

Qir – ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɧɚɬɭɪɚɥɶɧɨɝɨ ɬɨɩɥɢɜɚ (ɆȾɠ/ɦ3),Qir= 39,2 
ɆȾɠ/ɦ3;  𝐾ேைమ   – ɩɚɪɚɦɟɬɪ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ ɤɨɥɢɱɟɫɬɜɨ ɨɤɫɢɞɨɜ ɚɡɨɬɚ, 
ɨɛɪɚɡɭɸɳɢɯɫɹ ɧɚ 1ȽȾɠ ɬɟɩɥɚ (ɤɝ/ȽȾɠ). Ɂɧɚɱɟɧɢɟ  𝐾ேைమ  ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɝɪɚɮɢɤɚɦ (ɫɦ. ɪɢɫ. 11.) ɞɥɹ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɬɨɩɥɢɜɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɤɨɬɥɨɚɝɪɟɝɚɬɨɜ. ɉɪɢ ɧɚɝɪɭɡɤɟ ɤɨɬɥɚ, ɨɬɥɢɱɚɸɳɟɣɫɹ ɨɬ 

ɧɨɦɢɧɚɥɶɧɨɣ, 2NOК ɫɥɟɞɭɟɬ ɭɦɧɨɠɢɬɶ ɧɚ 
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, ɝɞɟ Dɧ, Dɮ – 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɨɦɢɧɚɥɶɧɚɹ ɢ ɮɚɤɬɢɱɟɫɤɚɹ ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶ (ɬ/ɱ); 
Qɧ, Qɮ – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɧɨɦɢɧɚɥɶɧɚɹ ɢ ɮɚɤɬɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ (ɤȼɬ). 
KNO2=0,1;  

β – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɬɟɩɟɧɢ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɨɜ 
ɚɡɨɬɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɦɟɧɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ. Ⱦɥɹ ɤɨɬɥɨɜ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɞɨ 30 ɬ/ɱ β=0. 
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. 

1 – ɩɪɢɪɨɞɧɵɣ ɝɚɡ, ɦɚɡɭɬ; 2 – ɚɧɬɪɚɰɢɬ; 3 – ɛɭɪɵɣ ɭɝɨɥɶ; 4 – ɤɚɦɟɧɧɵɣ ɭɝɨɥɶ. 
 

Ɋɢɫɭɧɨɤ 3.1 - Ɂɚɜɢɫɢɦɨɫɬɶ 
xNOК ɨɬ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɢ (ɚ) ɢ 

ɩɚɪɨɩɪɨɢɡɜɨɞɢɬɟɥɢ (ɛ) ɤɨɬɥɨɚɝɪɟɝɚɬɚ 
ேைଶܯ   =  Ͳ,ͲͲͳ ∙  ͵Ͳ͵ͺ ∙  ͵ͻ͸ʹ ∙  Ͳ,ͳ ∙  ሺͳ −  Ͳሻ  =  ͳͳ,ͻͲͺ ˕/ˆ  
 
3.3.3.2 Ɉɤɫɢɞɵ ɫɟɪɵ 

 

ɋɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɤɫɢɞɨɜ ɫɟɪɵ 
2SOM , ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɜ 

ɚɬɦɨɫɮɟɪɭ ɫ ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ (ɬ/ɝɨɞ), ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 3.12:  
 

   ''''

222
1102,0 SOSO

r
SO BSM                                                      (3.12) 

 
ɝɞɟ    ȼ - ɪɚɫɯɨɞ ɦɚɡɭɬɚ ɡɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɩɟɪɢɨɞ, (ɬ/ɝɨɞ), B=3038 ɬ/ɝɨɞ; 

Sr - ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɜ ɬɨɩɥɢɜɟ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ, Sr =0.02%; 
'

2SO  - ɞɨɥɹ ɨɤɫɢɞɨɜ ɫɟɪɵ, ɫɜɹɡɵɜɚɟɦɵɯ ɥɟɬɭɱɟɣ ɡɨɥɨɣ ɜ ɤɨɬɥɟ, '

2SO =0; 
''

2SO  - ɞɨɥɹ ɨɤɫɢɞɨɜ ɫɟɪɵ, ɭɥɚɜɥɢɜɚɟɦɵɯ ɜ ɦɨɤɪɨɦ ɡɨɥɨɭɥɨɜɢɬɟɥɟ 
ɩɨɩɭɬɧɨ ɫ ɭɥɚɜɥɢɜɚɧɢɟɦ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ''

2SO  = 0. 

ௌைమܯ  = Ͳ,Ͳʹ ∙ ͵Ͳ͵ͺ ∙ Ͳ,Ͳʹ ∙ ሺͳ − Ͳሻሺͳ − Ͳሻ = ͳ,ʹͳͷ ˕/ˆ 
 
3.3.3.3 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɋɈ2 
 
Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɭɝɥɟɪɨɞɚ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ (ɬ/ɝɨɞ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 3.13: 
 ʞ஼ைଶ  =  Ͳ,ͲͲͳ ∙ ஼ைଶܥ   ∙ ∙ ܤ   ሺͳ −  ௤రଵ଴଴ሻ, ˕/ˆ,                                         (3.13) 
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ɝɞɟ    ȼ – ɪɚɫɯɨɞ ɦɚɡɭɬɚ ɡɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɩɟɪɢɨɞ ɜɪɟɦɟɧɢ (ɬ/ɝɨɞ), ȼ=3038 
ɬ/ɝɨɞ; 

ɋɋɈ2 - ɜɵɯɨɞ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ ɩɪɢ ɫɠɢɝɚɧɢɢ ɬɨɩɥɢɜɚ (ɤɝ/ɬɵɫ ɦ3), 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.14: 

஼ைଶܥ   =  𝑞ଷ  ∙  ܴ ∙  ܳ௥𝑖 , ˕/ˆ                                                                    (3.14) 
 

ɝɞɟ    q3 - ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɜɫɥɟɞɫɬɜɢɟ ɯɢɦɢɱɟɫɤɨɣ ɧɟɩɨɥɧɨɬɵ ɫɝɨɪɚɧɢɹ 
ɬɨɩɥɢɜɚ (%) (ɫɦ. ɬɚɛɥɢɰɭ 18 ɩɪɢɥɨɠɟɧɢɹ Ⱥ), q3=0,5;  

R – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɞɨɥɸ ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɜɫɥɟɞɫɬɜɢɟ 
ɯɢɦɢɱɟɫɤɨɣ ɧɟɩɨɥɧɨɬɵ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, ɨɛɭɫɥɨɜɥɟɧɧɨɣ ɧɚɥɢɱɢɟɦ ɜ 
ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ, ɞɥɹ ɝɚɡɨɨɛɪɚɡɧɨɝɨ ɬɨɩɥɢɜɚ, R=0,65; 

Qir – ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ (ɆȾɠ/ɤɝ), Qir=39,2 ɆȾɠ/ɦ3; 
q4 - ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɜɫɥɟɞɫɬɜɢɟ ɦɟɯɚɧɢɱɟɫɤɨɣ ɧɟɩɨɥɧɨɬɵ ɫɝɨɪɚɧɢɹ 

ɬɨɩɥɢɜɚ (%) (ɫɦ. ɬɚɛɥɢɰɭ 18 ɩɪɢɥɨɠɟɧɢɹ Ⱥ), q4=0,5; 
஼ைଶܥ   =  Ͳ,ͷ ∙ Ͳ,͸ͷ ∙ ͵ͻ,ʹ = ͻ,ͺ  ˍˆ/ͳͲͲͲ ∙  ˏଷ 

 ʞ஼ைଶ  =  Ͳ,ͲͲͳ ∙  ͻ,ͺ ∙  ͵Ͳ͵ͺ ∙  ሺͳ – Ͳ,ͷͳͲͲሻ  =  ʹͻ,͸ʹͶ ˕/ˆ.   
 
3.3.3.4 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ 
 
Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ (ɬ/ɝɨɞ) ɜɵɩɨɥɧɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ: 
 Мʐሺ˃ሻʞ  = ʐሺ˃ሻʞܥ   ∙  𝑉ʠʒ  ∙ ∙ ܤ   𝐾ʞ,   ˕/ˆ                                                  (3.15) 
 

ɝɞɟ ɋȻ(ɚ)ɉ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ, ɦɝ/ɧɦ3, ɜ ɫɭɯɢɯ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ 
ɦɚɡɭɬɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɩɨɱɧɨɣ ɡɨɧɵ ɩɪɨɦɵɲɥɟɧɧɵɯ ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ 
ɤɨɬɥɨɜ ɦɚɥɨɣ ɦɨɳɧɨɫɬɢ: 

- ɩɪɢ 
''
T  = 1,08 - 1,25: 

ʐሺ˃ሻʞܥ   =  ͳͲ−ଷ  ଴,଴ହଽ+଴,଴଻ଽ∙ଵ଴−య∙௤𝑉  ௘య,8ሺ𝑎𝑇′′−భሻ КʓКʟКʠʡ;    ˏˆ/ːˏଷ                        (3.16) 

 
''
T  - ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɜ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ ɧɚ ɜɵɯɨɞɟ ɢɡ 

ɬɨɩɤɢ, ''
T 1,18; 

qv - ɬɟɩɥɨɧɚɩɪɹɠɟɧɢɟ ɬɨɩɨɱɧɨɝɨ ɨɛɴɟɦɚ, ɤȼɬ/ɦ3; 
ɉɪɢ ɫɠɢɝɚɧɢɢ ɧɟɩɪɨɟɤɬɧɨɝɨ ɬɨɩɥɢɜɚ ɜɟɥɢɱɢɧɚ qv ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɫɨɨɬɧɨɲɟɧɢɸ 3.17: 
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𝑞𝑉  = ௉ܤ   ∙  ܳ𝑖𝑉 𝑉⁄  =   ˕/ˆ                                                                     (3.17) 

ȼɪ - ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, ɤɝ/ɫ (ɦ3/ɫ);  
 
ȼɪ = ȼ(1 – q4/100);                                                                                  (3.18) 
 
q4 - ɩɨɬɟɪɢ ɬɟɩɥɨɬɵ ɜɫɥɟɞɫɬɜɢɟ ɦɟɯɚɧɢɱɟɫɤɨɣ ɧɟɩɨɥɧɨɬɵ ɫɝɨɪɚɧɢɹ 

ɬɨɩɥɢɜɚ (%), q4=0,5. 
ȼ - ɮɚɤɬɢɱɟɫɤɢɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ,  
B= 96,33ɦ3/ɫ ; 

r
iQ  - ɧɢɡɲɚɹ ɬɟɩɥɨɬɚ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɚ, 

r
iQ =39900 ɤȾɠ/ɤɝ; 

VT - ɨɛɴɟɦ ɬɨɩɨɱɧɨɣ ɤɚɦɟɪɵ, ɦ3; ɛɟɪɟɬɫɹ ɢɡ ɬɟɯɞɨɤɭɦɟɧɬɚɰɢɢ ɧɚ ɤɨɬɟɥ; 
VT=8 ɦ3. 

Ʉɞ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɧɚɝɪɭɡɤɢ ɤɨɬɥɚ ɧɚ 
ɤɨɧɰɟɧɬɪɚɰɢɸ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɜ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɝɪɚɮɢɤɭ 
ɪɢɫ. 12, Ʉɞ = 2; 

 

 
 

Ɋɢɫɭɧɨɤ 3.2 - Ɂɚɜɢɫɢɦɨɫɬɶ Ʉɞ ɨɬ ɨɬɧɨɫɢɬɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɤɨɬɥɚ 
 
Ʉɪ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɪɟɰɢɪɤɭɥɹɰɢɢ ɞɵɦɨɜɵɯ 

ɝɚɡɨɜ ɧɚ ɤɨɧɰɟɧɬɪɚɰɢɸ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɜ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ 
ɝɪɚɮɢɤɭ ɪɢɫ. 13, Ʉɪ = 1,4; 
 

 
 

1 - ɜ ɞɭɬɶɟɜɨɣ ɜɨɡɞɭɯ ɢɥɢ ɤɨɥɶɰɟɜɨɣ ɤɚɧɚɥ ɜɨɤɪɭɝ ɝɨɪɟɥɨɤ; 2 - ɜ ɲɥɢɰɵ 
ɩɨɞ ɝɨɪɟɥɤɚɦɢ 

 
Ɋɢɫɭɧɨɤ 3.3 - Ɂɚɜɢɫɢɦɨɫɬɶ Ʉɪ ɨɬ ɫɬɟɩɟɧɢ ɪɟɰɢɪɤɭɥɹɰɢɢ:  
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ɄɋɌ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɫɬɭɩɟɧɱɚɬɨɝɨ ɫɠɢɝɚɧɢɹ ɧɚ 
ɤɨɧɰɟɧɬɪɚɰɢɸ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɜ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɝɪɚɮɢɤɭ 
ɪɢɫ. 14, ɄɋɌ = 2.  

 

 
 

Ɋɢɫɭɧɨɤ 3.4 - Ɂɚɜɢɫɢɦɨɫɬɶ Ʉɫɬ ɨɬ ɞɨɥɢ ɜɨɡɞɭɯɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɩɨɦɢɦɨ 
ɝɨɪɟɥɨɤ 

 
Ɉɛɴɟɦ ɫɭɯɢɯ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɩɨɥɧɨɦ ɫɝɨɪɚɧɢɢ 1 ɤɝ 

ɬɨɩɥɢɜɚ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.19: 
 𝑉ʠʒ  =  𝐾 ∙  ܳ𝑖௥ ∙ 𝐾˒                                                                                  (3.19) 
 
VɋȽ – ɨɛɴɟɦ ɫɭɯɢɯ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɩɨɥɧɨɦ ɫɝɨɪɚɧɢɢ 

1 ɤɝ ɬɨɩɥɢɜɚ; 
Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɯɚɪɚɤɬɟɪ ɬɨɩɥɢɜɚ, Ʉ=0,375; 
Ʉɉ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɫɱɟɬɚ, Ʉɉ=10-6; 
Ɋɚɫɱɟɬ Ȼɟɧɡ(ɚ)ɩɢɪɟɧɚ: 
௣ܤ   =  ͻ͸,͵͵ ∙  ሺͳ – Ͳ,ͷͳͲͲሻ  =  ͻͷ,ͺͶͺ ˏଷ/˔ 

 𝑞𝑉  =  ͻͷ,ͺͶͺ ∙ ͵ͻͻͲͲͺ = Ͷ,͹ͺ ∙ ͳͲହ ˏˆ/ːˏଷ 

ʐሺ˃ሻʞܥ   =  ͳͲ−ଷ  Ͳ,Ͳͷͻ + Ͳ,Ͳ͹ͻ ∙ ͳͲ−ଷ ∙ Ͷ,͹ͺ ∙ ͳͲହ  ݁ଷ,଼ሺଵ,ଵ଼−ଵሻ ʹ ∙ ͳ,Ͷ ∙ ʹ =  Ͳ,ͳͲ͹ ˏˆ/ːˏଷ 
 𝑉ʠʒ  =  Ͳ,͵͹ͷ ∙  ͵ͻͻͲͲ ∙ ͳͲ−ଷ = ͳͶ,ͻ͸͵ ˏଷ 
 Мʐሺ˃ሻʞ  =  Ͳ,ͳͲ͹ ∙  ͳͶ,ͻ͸͵ ∙  ͵Ͳ͵ͺ ∙  ͳͲ−଺  = Ͳ,ͲͲͶͺ͸Ͷ  ˕/ˆˑˇ. 
 
3.3.3.5 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɦɚɡɭɬɧɨɣ ɡɨɥɵ ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ɜɚɧɚɞɢɣ 
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Ɇɚɡɭɬɧɚɹ ɡɨɥɚ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɥɨɠɧɭɸ ɫɦɟɫɶ, ɫɨɫɬɨɹɳɭɸ ɜ 
ɨɫɧɨɜɧɨɦ ɢɡ ɨɤɫɢɞɨɜ ɦɟɬɚɥɥɨɜ. Ȼɢɨɥɨɝɢɱɟɫɤɨɟ ɟɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɜɨɡɞɟɣɫɬɜɢɟ ɟɞɢɧɨɝɨ ɰɟɥɨɝɨ. ȼ 
ɤɚɱɟɫɬɜɟ ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɩɨɤɚɡɚɬɟɥɹ ɩɪɢɧɹɬ ɜɚɧɚɞɢɣ, ɩɨ ɫɨɞɟɪɠɚɧɢɸ 
ɤɨɬɨɪɨɝɨ ɜ ɡɨɥɟ ɭɫɬɚɧɨɜɥɟɧ ɫɚɧɢɬɚɪɧɨ-ɝɢɝɢɟɧɢɱɟɫɤɢɣ ɧɨɪɦɚɬɢɜ (ɉȾɄ). 

ɋɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɚɡɭɬɧɨɣ ɡɨɥɵ (Ɇɦɡ) ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ ɜɚɧɚɞɢɣ, ɜ 
ɝ/ɫ ɢɥɢ ɬ/ɝɨɞ, ɩɨɫɬɭɩɚɸɳɟɣ ɜ ɚɬɦɨɫɮɟɪɭ ɫ ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ ɤɨɬɥɚ ɩɪɢ 
ɫɠɢɝɚɧɢɢ ɦɚɡɭɬɚ, ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 3.20:  

 

  ɩ

v
ɡɭ

ɨɫvɦɡ kBGM 











100
11(


                                                                     (3.20) 

 
ɝɞɟ Gv - ɤɨɥɢɱɟɫɬɜɨ ɜɚɧɚɞɢɹ, ɧɚɯɨɞɹɳɟɝɨɫɹ ɜ 1 ɬ ɦɚɡɭɬɚ, ɝ/ɬ. 

 
,104

VV aG                                                                                                 (3.21) 
 

ɝɞɟ av - ɮɚɤɬɢɱɟɫɤɨɟ ɫɨɞɟɪɠɚɧɢɟ ɷɥɟɦɟɧɬɚ ɜɚɧɚɞɢɹ ɜ ɦɚɡɭɬɟ, av = 0,012%; 
104 -ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɫɱɟɬɚ; 
𝑣ܩ  = Ͳ,Ͳͳʹ ∙ ͳͲସ = ͳʹͲ; 
 
ȼ - ɪɚɫɯɨɞ ɦɚɡɭɬɚ, ȼ=3038 ɬ/ɝ; 

ɨɫ  - ɞɨɥɹ ɜɚɧɚɞɢɹ, ɨɫɟɞɚɸɳɟɝɨ ɫ ɬɜɟɪɞɵɦɢ ɱɚɫɬɢɰɚɦɢ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ 
ɧɚɝɪɟɜɚ ɦɚɡɭɬɧɵɯ ɤɨɬɥɨɜ, ɤɨɬɨɪɭɸ ɩɪɢɧɢɦɚɸɬ ɪɚɜɧɨɣ: 

0,07 - ɞɥɹ ɤɨɬɥɨɜ ɫ ɩɪɨɦɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɹɦɢ, ɨɱɢɫɬɤɚ ɩɨɜɟɪɯɧɨɫɬɟɣ 
ɤɨɬɨɪɵɯ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɨɫɬɚɧɨɜɥɟɧɧɨɦ ɫɨɫɬɨɹɧɢɢ; 

0,05 - ɞɥɹ ɤɨɬɥɨɜ ɛɟɡ ɩɪɨɦɩɚɪɨɩɟɪɟɝɪɟɜɚɬɟɥɟɣ ɩɪɢ ɬɟɯ ɠɟ ɭɫɥɨɜɢɹɯ 
ɨɱɢɫɬɤɢ. 

v
ɡɭ - ɫɬɟɩɟɧɶ ɨɱɢɫɬɤɢ ɞɵɦɨɜɵɯ ɝɚɡɨɜ ɨɬ ɦɚɡɭɬɧɨɣ ɡɨɥɵ ɜ 

ɡɨɥɨɭɥɚɜɥɢɜɚɸɳɢɯ ɭɫɬɚɧɨɜɤɚɯ, v
ɡɭ =0 %; 

kɩ - ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɫɱɟɬɚ; 
ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɜɵɛɪɨɫɨɜ ɜ ɬ/ɝɨɞ kɩ = 10-6 
ˊˏܯ  = ͳʹͲ ∙ ͵Ͳ͵ͺ ∙ ሺͳ − Ͳ,Ͳ͹ሻ ቀͳ − ଴ଵ଴଴ቁ ∙ ͳͲ−଺ = Ͳ.͵͵ͻ ˕/ˆ.   
 
3.3.4 Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɫɦɟɲɢɜɚɧɢɢ 

ɤɚɪɛɚɦɢɞɨɮɨɪɦɚɥɶɞɟɝɢɞɧɨɣ ɫɦɨɥɵ ɫ ɞɪɟɜɟɫɧɨɣ ɫɬɪɭɠɤɨɣ 
 

Ʉɚɪɛɚɦɢɞɨɮɨɪɦɚɥɶɞɟɝɢɞɧɵɟ ɫɦɨɥɵ  -  ɩɪɨɞɭɤɬ ɩɨɥɢɤɨɧɞɟɧɫɚɰɢɢ 
ɤɚɪɛɚɦɢɞɚ ɫ ɮɨɪɦɚɥɶɞɟɝɢɞɨɦ – ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɧɟɝɨɪɸɱɭɸ ɜɨɞɧɭɸ 
ɫɭɫɩɟɧɡɢɸ. ɂɯ ɩɪɢɦɟɧɹɸɬ ɜ ɩɪɨɢɡɜɨɞɫɬɜɟ ɞɪɟɜɟɫɧɨɫɬɪɭɠɟɱɧɵɯ ɩɥɢɬ, 



58 
 

ɮɚɧɟɪɵ, ɦɟɛɟɥɢ. Ɍɨɤɫɢɱɧɨɫɬɶ ɫɦɨɥɵ ɨɛɭɫɥɨɜɥɟɧɚ ɫɨɞɟɪɠɚɧɢɟɦ ɜ ɧɟɣ 
ɫɜɨɛɨɞɧɨɝɨ ɮɨɪɦɚɥɶɞɟɝɢɞɚ. 

ɉɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɮɨɪɦɚɥɶɞɟɝɢɞɚ ɜ ɚɬɦɨɫɮɟɪɧɨɦ 
ɜɨɡɞɭɯɟ ɪɚɜɧɚ 0,05ɦɝ/ɦ3. 

Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɞɥɹ ɨɛɪɚɡɨɜɚɧɢɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɬɚɤɢɯ ɤɚɤ 
ɮɨɪɦɚɥɶɞɟɝɢɞ, ɚɦɦɢɚɤ. [4] 

 
3.3.4.1 Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɮɨɪɦɚɥɶɞɟɝɢɞɚ ɜ ɪɟɡɭɥɶɬɚɬɟ 

ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɤɚɪɛɚɦɢɞɨɮɨɪɦɚɥɶɞɟɝɢɞɧɨɣ ɫɦɨɥɵ 
 
Ɏɨɪɦɚɥɶɞɟɝɢɞ ɜɵɞɟɥɹɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɤɚɪɛɚɦɢɞɨɮɨɪɦɚɥɶɞɟɝɢɞɧɨɣ ɫɦɨɥɵ ɜ ɤɚɱɟɫɬɜɟ ɫɜɹɡɭɸɳɟɝɨ ɞɪɟɜɟɫɧɨɣ 
ɫɬɪɭɠɤɢ. 

ȼɵɛɪɨɫ ɮɨɪɦɚɥɶɞɟɝɢɞɚ ɩɪɨɢɫɯɨɞɢɬ:  
 ɩɪɢ ɛɟɡɜɨɡɞɭɲɧɨɦ ɪɚɫɩɵɥɟɧɢɢ ɤɚɪɛɚɦɢɞɨɮɨɪɦɚɥɶɞɟɝɢɞɧɨɣ ɫɦɨɥɵ 

ɆɎɋɆ; 
 ɫɦɟɫɢɬɟɥɹ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ ȾɋɆ-7. 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɨɛɪɚɡɨɜɚɧɢɹ ɮɨɪɦɚɥɶɞɟɝɢɞɚ ɢɫɩɨɥɶɡɭɟɬɫɹ «ɋɛɨɪɧɢɤ 

ɦɟɬɨɞɢɤ ɩɨ ɪɚɫɱɟɬɭ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 
ɪɚɡɥɢɱɧɵɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚɦɢ». 

 ʞ˗  =  ீ∙௤˗ଵ଴଴଴ , ˕/ˆ                                                                                       (3.22) 

 
ɝɞɟ    G – ɤɨɥɢɱɟɫɬɜɨ ɪɚɫɯɨɞɭɟɦɨɣ ɫɦɨɥɵ (ɬ/ɝɨɞ); 

qɮ – ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫ (ɝ/ɤɝ ɪɚɫɯɨɞɭɟɦɨɣ ɫɦɨɥɵ) ɮɨɪɦɚɥɶɞɟɝɢɞɚ (ɫɦ. 
ɬɚɛɥɢɰɭ 19 ɩɪɢɥɨɠɟɧɢɹ Ⱥ). 

ȼɵɛɪɨɫ ɮɨɪɦɚɥɶɞɟɝɢɞɚ ɩɪɢ ɛɟɡɜɨɡɞɭɲɧɨɦ ɪɚɫɩɵɥɟɧɢɢ 
ɤɚɪɛɚɦɢɞɨɮɨɪɦɚɥɶɞɟɝɢɞɧɨɣ ɫɦɨɥɵ ɆɎɋɆ: 

G=3,05712 ɬ/ɝɨɞ; 
 qɮ=4,0. 
 ʞ˗  =  ͵,Ͳͷ͹ͳʹ ∙ ͶͳͲͲͲ = Ͳ,Ͳͳʹ  ˕/ˆ 

 
Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɮɨɪɦɚɥɶɞɟɝɢɞɚ ɨɬ ɫɦɟɫɢɬɟɥɹ ɧɟɩɪɟɪɵɜɧɨɝɨ ɞɟɣɫɬɜɢɹ 

ȾɋɆ- 7. 
G=3,05712  ɬ/ɝɨɞ;  
qɮ=4,0. 
 ʞ˗  =  ͵,Ͳͷ͹ͳʹ ∙ ͶͳͲͲͲ = Ͳ,Ͳͳʹ  ˕/ˆ 
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3.3.4.2 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɚɦɦɢɚɤɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɤɚɪɛɚɦɢɞɨɮɨɪɦɚɥɶɞɟɝɢɞɧɨɣ ɫɦɨɥɵ ɜ ɤɚɱɟɫɬɜɟ ɫɜɹɡɭɸɳɟɝɨ ɞɪɟɜɟɫɧɨɣ 
ɫɬɪɭɠɤɢ 

 
Ⱥɦɦɢɚɤ ɜɵɞɟɥɹɟɬɫɹ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɤɚɪɛɚɦɢɞɨɮɨɪɦɚɥɶɞɟɝɢɞɧɨɣ ɫɦɨɥɵ ɜ ɤɚɱɟɫɬɜɟ ɫɜɹɡɭɸɳɟɝɨ ɞɪɟɜɟɫɧɨɣ 
ɫɬɪɭɠɤɢ. 

Ⱦɥɹ ɪɚɫɱɟɬɚ ɤɨɥɢɱɟɫɬɜɚ ɚɦɦɢɚɤɚ, ɜɵɛɪɚɫɵɜɚɟɦɨɝɨ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 
ɤɚɪɛɚɦɢɞɨɮɨɪɦɚɥɶɞɟɝɢɞɧɨɣ ɫɦɨɥɵ ɜ ɤɚɱɟɫɬɜɟ ɫɜɹɡɭɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɞɥɹ 
ɞɪɟɜɟɫɧɨɣ ɫɬɪɭɠɤɢ ɢɫɩɨɥɶɡɭɟɬɫɹ «ɋɛɨɪɧɢɤ ɦɟɬɨɞɢɤ ɩɨ ɪɚɫɱɟɬɭ ɜɵɛɪɨɫɨɜ ɜ 
ɚɬɦɨɫɮɟɪɭ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɪɚɡɥɢɱɧɵɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚɦɢ». 

Ʉɨɥɢɱɟɫɬɜɨ ɚɦɦɢɚɤɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 
ɤɚɪɛɚɦɢɞɨɮɨɪɦɚɥɶɞɟɝɢɞɧɨɣ ɫɦɨɥɵ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.23: 

 ʞ˃  =  ீ∙௤˃ଵ଴଴଴ , ˕/ˆ                                                                                       (3.23) 

 
ɝɞɟ G – ɤɨɥɢɱɟɫɬɜɨ ɪɚɫɯɨɞɭɟɦɨɣ ɫɦɨɥɵ (ɬ/ɝɨɞ), G=3,05712 ɬ/ɝ; 

qɚ – ɭɞɟɥɶɧɵɣ ɜɵɛɪɨɫ (ɝ/ɤɝ ɪɚɫɯɨɞɭɟɦɨɣ ɫɦɨɥɵ) ɚɦɦɢɚɤɚ, qɚ=1,88 (ɫɦ. 
ɬɚɛɥɢɰɭ 19 ɩɪɢɥɨɠɟɧɢɹ Ⱥ). 

 ʞ˃  =  ଷ,଴ହ଻ଵଶ∙ଵ,଼଼ଵ଴଴଴ = Ͳ,ͲͲͷ͹  ˕/ˆ  

 
3.3.5 ɉɪɨɢɡɜɨɞɫɬɜɨ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ 
 
Ⱦɥɹ ɢɡɝɨɬɨɜɥɟɧɢɹ ɦɟɬɚɥɥɢɱɟɫɤɨɝɨ ɤɚɪɤɚɫɚ ɢɫɩɨɥɶɡɭɸɬɫɹ  ɬɪɭɛɵ ɢɡ 

ɫɬɚɥɢ ɦɚɪɤɢ ɯɤ,Ƚɤ, 30ɯ30ɯ1,5 ɢ ɬɨɥɳɢɧɨɣ 3ɦɦ. Ⱦɥɢɧɚ ɨɞɧɨɣ ɬɪɭɛɵ 
ɫɨɫɬɚɜɥɹɟɬ 6 ɦɟɬɪɨɜ. Ⱦɥɹ ɮɨɪɦɢɪɨɜɚɧɢɹ ɨɞɧɨɝɨ ɤɚɪɤɚɫɚ ɬɪɟɛɭɟɬɫɹ 5 ɦɟɬɪɨɜ 
ɫɬɚɥɶɧɨɣ ɬɪɭɛɵ. 

 
3.3.5.1 Ɋɟɡɤɚ ɫɬɚɥɢ 
 
ɉɪɢ ɪɟɡɤɟ ɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ ɜɵɞɟɥɹɸɬɫɹ ɬɚɤɢɟ ɜɟɳɟɫɬɜɚ, ɤɚɤ 

ɫɨɟɞɢɧɟɧɢɹ ɦɚɪɝɚɧɰɚ, ɨɤɫɢɞ ɠɟɥɟɡɚ ɢ ɫɜɚɪɨɱɧɵɣ ɚɷɪɨɡɨɥɶ, ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ. 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɨɛɪɚɡɨɜɚɧɢɹ  ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɪɟɡɤɟ ɦɟɬɚɥɥɚ 

ɢɫɩɨɥɶɡɭɟɬɫɹ «Ɇɟɬɨɞɢɤɚ ɪɚɫɱёɬɚ ɜɵɞɟɥɟɧɢɣ (ɜɵɛɪɨɫɨɜ) ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ (ɩɨ ɜɟɥɢɱɢɧɚɦ ɭɞɟɥɶɧɵɯ 
ɜɵɞɟɥɟɧɢɣ)». [3] 

Ʉɨɥɢɱɟɫɬɜɨ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɜɵɞɟɥɹɸɳɢɯɫɹ ɩɪɢ ɪɟɡɤɟ 
ɭɝɥɟɪɨɞɢɫɬɨɣ ɫɬɚɥɢ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.24: 

 М𝑖 = 𝑞𝑖 ∙ ݈ ∙ , ݐ ˆ/˔                                                                                    (3.24) 
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ɝɞɟ    qi – ɭɞɟɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɜɵɞɟɥɟɧɢɹ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ (ɝ/ɦ) (ɫɦ. 
ɬɚɛɥɢɰɭ 20 ɩɪɢɥɨɠɟɧɢɹ Ⱥ); 

l – ɞɥɢɧɧɚ ɪɟɡɚ ɧɚ ɨɞɧɭ ɤɨɧɫɬɪɭɤɰɢɸ, ɦ, l=0,12ɦ; 
t – ɜɪɟɦɹ ɪɟɡɤɢ ɨɞɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ, ɫ, t=300c. 
ɍɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɜɵɞɟɥɟɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɪɟɡɤɟ 

ɦɟɬɚɥɥɨɦ ɢ ɫɩɥɚɜɨɜ (ɧɚ ɞɥɢɧɭ ɪɟɡɚ, ɝ/ɦ; ɧɚ ɟɞɢɧɢɰɭ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɝ/ɱ) 
ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 20 ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 

ɋɨɟɞɢɧɟɧɢɹ ɦɚɪɝɚɧɰɚ: М𝑖 = Ͳ,ͲͶ ∙ Ͳ,ͳʹ ∙ ͵ͲͲ = ͳ,ͶͶ ˆ/˔  
Ɉɤɫɢɞ ɠɟɥɟɡɚ: М𝑖 = ʹ,ʹͳ ∙ Ͳ,ͳʹ ∙ ͵ͲͲ = ͹ͻ,ͷ͸ ˆ/˔  
ɋɜɚɪɨɱɧɵɣ ɚɷɪɨɡɨɥɶ: М𝑖 = ʹ,ʹͷ ∙ Ͳ,ͳʹ ∙ ͵ͲͲ = ͺͳ ˆ/˔  
Ɉɤɫɢɞ ɭɝɥɟɪɨɞɚ: М𝑖 = ͳ,ͷ ∙ Ͳ,ͳʹ ∙ ͵ͲͲ = ͷͶ ˆ/˔  
 
3.3.5.2 ɋɜɚɪɤɚ ɤɨɧɫɬɪɭɤɰɢɢ 
 
Ⱦɥɹ ɪɚɫɱɟɬɚ ɨɛɪɚɡɨɜɚɧɢɹ  ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɫɜɚɪɤɟ ɦɟɬɚɥɥɚ 

ɢɫɩɨɥɶɡɭɟɬɫɹ «Ɇɟɬɨɞɢɤɚ ɪɚɫɱёɬɚ ɜɵɞɟɥɟɧɢɣ (ɜɵɛɪɨɫɨɜ) ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ (ɩɨ ɜɟɥɢɱɢɧɚɦ ɭɞɟɥɶɧɵɯ 
ɜɵɞɟɥɟɧɢɣ)» . 

Ⱦɥɹ ɫɜɚɪɤɢ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ ɢɫɩɨɥɶɡɭɸɬɫɹ ɲɬɭɱɧɵɟ 
ɷɥɟɤɬɪɨɞɵ ɦɚɪɤɢ «ɆɊ-3». Ɇɚɫɫɚ ɨɞɧɨɝɨ ɷɥɟɤɬɪɨɞɚ ɫɨɫɬɚɜɥɹɟɬ 0,06ɤɝ. Ⱦɥɹ 
ɫɜɚɪɤɢ 1 ɦ ɬɪɭɛɵ ɬɪɟɛɭɟɬɫɹ 2,572ɤɝ ɫɜɚɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, 43 ɷɥɟɤɬɪɨɞɚ. ɇɚ 
ɮɨɪɦɢɪɨɜɚɧɢɟ ɨɞɧɨɣ ɤɨɧɫɬɪɭɤɰɢɢ – 28 ɷɥɟɤɬɪɨɞɨɜ – 1,680 ɤɝ ɫɜɚɪɨɱɧɨɝɨ 
ɦɚɬɟɪɢɚɥɚ. Ɂɚ ɝɨɞ ɪɚɫɯɨɞ ɫɜɚɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɛɭɞɟɬ ɪɚɜɟɧ: 10080 
ɷɥɟɤɬɪɨɞɨɜ, 16,9344 ɬɨɧɧ ɫɜɚɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ. 

ɂɫɯɨɞɧɵɟ ɞɚɧɧɵɟ: 
1. Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ – ɷɥɟɤɬɪɨɞɭɝɨɜɚɹ ɫɜɚɪɤɚ ɫɬɚɥɢ, ɪɭɱɧɚɹ 

ɫɜɚɪɤɚ; 
2. ɂɫɩɨɥɶɡɭɟɦɵɣ ɫɜɚɪɨɱɧɵɣ ɦɚɬɟɪɢɚɥ – ɲɬɭɱɧɵɟ ɷɥɟɤɬɪɨɞɵ ɦɚɪɤɢ – 

ɆɊ-3; 
3. Ɇɚɫɫɚ ɪɚɫɯɨɞɭɟɦɵɯ ɡɚ ɝɨɞ ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ – 16934,4 ɤɝ; 
4. Ɇɚɤɫɢɦɚɥɶɧɵɣ ɪɚɫɯɨɞ ɫɜɚɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɡɚ 1ɱɚɫ  ɩɪɨɜɟɞɟɧɢɹ 

ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ –43,52 ɤɝ, 726ɲɬ. 
ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɩɨɫɬɭɩɚɟɬ 

ɫɜɚɪɨɱɧɵɣ ɚɷɪɨɡɨɥɶ ɢ ɝɚɡɨɨɛɪɚɡɧɵɟ ɜɟɳɟɫɬɜɚ: ɨɤɫɢɞ ɠɟɥɟɡɚ, ɦɚɪɝɚɧɟɰ, ɩɵɥɶ 
ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ ɫ ɫɨɞɟɪɠɚɧɢɟɦ SiO2 20-70%, ɮɬɨɪɢɞɵ, ɮɬɨɪɢɫɬɵɣ ɜɨɞɨɪɨɞ, 
ɞɢɨɤɫɢɞ ɚɡɨɬɚ, ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ. ɍɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 
ɩɪɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 17 ɩɪɢɥɨɠɟɧɢɹ Ⱥ. 

Ɇɚɫɫɨɜɵɟ ɜɵɞɟɥɟɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɦɟɫɬɧɭɸ ɜɟɧɬɢɥɹɰɢɸ 
ɪɚɫɫɱɢɬɵɜɚɸɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.25: 
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М𝑖  = 𝑞𝑖  ∙  ܳ ∙ 𝐾ˏˑ/͵͸ͲͲ, ˆ/˔                                                                 (3.25) 
 

ɝɞɟ: qi - ɭɞɟɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɜɵɞɟɥɹɟɦɨɝɨ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ 
ɫɜɚɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɝ/ɤɝ; 

Q – ɪɚɫɯɨɞ ɫɜɚɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ ɡɚ ɱɚɫ ɩɪɨɜɟɞɟɧɢɹ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬ, 
ɤɝ; Q = 43,52ɤɝ; 

ɄɆɈ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɟɫɬɧɵɯ ɨɬɫɨɫɨɜ, ɄɆɈ=0,7. 
 Мி௘ை𝑥  = ͳͲ,͸ͻ ∙ Ͷ͵,ͷʹ ∙ Ͳ,͹/͵͸ͲͲ = Ͳ,Ͳͻ ˆ/˔  Мெ௡  = Ͳ,ͻʹ ∙ Ͷ͵,ͷʹ ∙ Ͳ,͹/͵͸ͲͲ = Ͳ,ͲͲ͹͹ͺͷ ˆ/˔  М˒˞ˎ˟  = ͳ,Ͷ ∙ Ͷ͵,ͷʹ ∙ Ͳ,͹/͵͸ͲͲ = Ͳ,Ͳͳʹ ˆ/˔  Мி𝑋  = ͵,͵ ∙ Ͷ͵,ͷʹ ∙ Ͳ,͹/͵͸ͲͲ = Ͳ,Ͳʹͺ ˆ/˔ Мுி  = Ͳ,͹ͷ ∙ Ͷ͵,ͷʹ ∙ Ͳ,͹/͵͸ͲͲ = Ͳ,ͲͲ͸͵Ͷ͹ ˆ/˔   Мேைమ  = ͳ,ͷ ∙ Ͷ͵,ͷʹ ∙ Ͳ,͹/͵͸ͲͲ = Ͳ,Ͳͳ͵ ˆ/˔  М஼ைమ  = ͳ͵,͵ ∙ Ͷ͵,ͷʹ ∙ Ͳ,͹/͵͸ͲͲ = Ͳ,ͳͳ͵ ˆ/˔  
 
Ɉɩɪɟɞɟɥɹɟɦ ɜɚɥɨɜɵɟ ɜɵɞɟɥɟɧɢɹ ɢ ɜɵɛɪɨɫɵ ɩɨ ɮɨɪɦɭɥɟ 3.26: 
 ʑ𝑖  = 𝑞𝑖  ∙  ʑ௉ ∙ 𝐾ˏˑ ∙ ͳͲ−଺, ˆ/˔                                                               (3.26) 
 

ɝɞɟ: qi - ɭɞɟɥɶɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɜɵɞɟɥɹɟɦɨɝɨ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ 
ɫɜɚɪɨɱɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɝ/ɤɝ; ʑ௉ – ɦɚɫɫɚ ɫɜɚɪɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, ɪɚɫɯɨɞɭɟɦɵɯ ɡɚ ɝɨɞ, ɤɝ; ʑ௉ =ͳ͸ͻ͵Ͷ,Ͷ 

ɄɆɈ – ɤɨɷɮɮɢɰɢɟɧɬ ɦɟɫɬɧɵɯ ɨɬɫɨɫɨɜ, ɄɆɈ=0,7. Мி௘ை𝑥  = ͳͲ,͸ͻ ∙ ͳ͸ͻ͵Ͷ,Ͷ ∙ Ͳ,͹ ∙ ͳͲ−଺ = Ͳ,ͳʹ͹˕/ˆ  Мெ௡  = Ͳ,ͻʹ ∙ ͳ͸ͻ͵Ͷ,Ͷ ∙ Ͳ,͹ ∙ ͳͲ−଺ = Ͳ,ͲͳͲͻ ˕/ˆ  М˒˞ˎ˟  = ͳ,Ͷ ∙ ͳ͸ͻ͵Ͷ,Ͷ ∙ Ͳ,͹ ∙ ͳͲ−଺ = Ͳ,Ͳͳ͸͸ ˕/ˆ  Мி𝑋  = ͵,͵ ∙ ͳ͸ͻ͵Ͷ,Ͷ ∙ Ͳ,͹ ∙ ͳͲ−଺ = Ͳ,Ͳ͵ͻͳ ˕/ˆ  Мுி  = Ͳ,͹ͷ ∙ ͳ͸ͻ͵Ͷ,Ͷ ∙ Ͳ,͹ ∙ ͳͲ−଺ = Ͳ,ͲͲͺͻ ˕/ˆ  Мேைమ  = ͳ,ͷ ∙ ͳ͸ͻ͵Ͷ,Ͷ ∙ Ͳ,͹ ∙ ͳͲ−଺ = Ͳ,Ͳͳ͹ͺ ˕/ˆ  М஼ைమ  = ͳ͵,͵ ∙ ͳ͸ͻ͵Ͷ,Ͷ ∙ Ͳ,͹ ∙ ͳͲ−଺ = Ͳ,ͳͷ͹͹ ˕/ˆ  
 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɫɜɨɞɢɦ ɜ ɬɚɛɥɢɰɭ 3.12. 
 
Ɍɚɛɥɢɰɚ 3.12 – Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɩɪɢ ɫɜɚɪɤɟ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɤɨɧɫɬɪɭɤɰɢ 
ȼɵɞɟɥɹɸɳɟɟɫɹ ɡɚɝɪɹɡɧɹɸɳɟɟ 
ɜɟɳɟɫɬɜɨ, ɟɝɨ ɤɨɞ 

Ɇɚɫɫɨɜɵɟ ɜɵɞɟɥɟɧɢɹ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɝ/ɫ 

ȼɚɥɨɜɵɟ 
ɜɵɞɟɥɟɧɢɹ ɢ 
ɜɵɛɪɨɫɵ, ɬ/ɝ 

ɀɟɥɟɡɚ ɨɤɫɢɞ (0123) 0,09 0,127 
Ɇɚɪɝɚɧɟɰ (0143) 0,007785 0,0109 

ɉɵɥɶ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ ɫ 
ɫɨɞɟɪɠɚɧɢɟɦ SiO2 20-70% 

0,012 0,0166 
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(2908) 
Ɏɬɨɪɢɞɵ (0344) 0,028 0,0391 

Ɏɬɨɪɢɫɬɵɣ ɜɨɞɨɪɨɞ (0342) 0,006347 0,0089 
Ⱦɢɨɤɫɢɞ ɚɡɨɬɚ (0301) 0,013 0,0178 

Ɉɤɫɢɞ ɭɝɥɟɪɨɞɚ (0337) 0,113 0,1577 
 
3.3.5.3 ɉɨɤɪɚɫɤɚ ɦɟɬɚɥɥɢɱɟɫɤɨɣ ɤɨɧɫɬɪɭɤɰɢɢ 
 
Ɉɩɪɟɞɟɥɟɧɢɟ ɜɵɞɟɥɟɧɢɣ (ɜɵɛɪɨɫɨɜ) ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ 

ɧɚɧɟɫɟɧɢɢ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. 
Ɋɚɫɱɟɬ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɜɵɞɟɥɟɧɢɣ 

(ɜɵɛɪɨɫɨɜ) ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɧɚɧɟɫɟɧɢɢ 
ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ (ɩɨ ɜɟɥɢɱɢɧɚɦ ɭɞɟɥɶɧɵɯ ɜɵɞɟɥɟɧɢɣ)». [4] 

Ʉɨɥɢɱɟɫɬɜɨ ɚɷɪɨɡɨɥɹ ɤɪɚɫɤɢ, ɜɵɞɟɥɹɸɳɟɝɨɫɹ ɩɪɢ ɧɚɧɟɫɟɧɢɢ ɅɄɆ ɧɚ 
ɩɨɜɟɪɯɧɨɫɬɶ ɢɡɞɟɥɢɹ (ɞɟɬɚɥɢ), ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.27: 

 ʞˑˍ˃  = ݉𝑘 ∙ 𝛿˃/ͳͲͲͲ                                                                               (3.27) 
 

ɝɞɟ   mɤ - ɦɚɫɫɚ ɤɪɚɫɤɢ, ɢɫɩɨɥɶɡɭɟɦɨɣ ɞɥɹ ɩɨɤɪɵɬɢɹ (ɤɝ), m = 12340 ɤɝ; 
δɚ - ɞɨɥɹ ɤɪɚɫɤɢ, ɩɨɬɟɪɹɧɧɨɣ ɜ ɜɢɞɟ ɚɷɪɨɡɨɥɹ, δɚ = 30% (ɫɦ ɬɚɛɥɢɰɭ 21 

ɩɪɢɥɨɠɟɧɢɹ Ⱥ). 
 

ɉɚ
ɨɤ = ͳʹ,͵ͶͲ ∙ ଷ଴ଵ଴଴଴ = Ͳ,͵͹ ˍˆ 

 
Ʉɨɥɢɱɟɫɬɜɨ ɥɟɬɭɱɟɣ ɱɚɫɬɢ ɤɚɠɞɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɩɨ ɮɨɪɦɭɥɟ 3.28: 
 
ɉɩɚɪ

ɨɤ = mɤ · fɪ · δ’ɪ / 104                                                                          (3.28) 
 

ɝɞɟ fɪ - ɞɨɥɹ ɥɟɬɭɱɟɣ ɱɚɫɬɢ (ɪɚɫɬɜɨɪɢɬɟɥɹ) ɜ ɅɄɆ, (ɫɦ ɬɚɛɥɢɰɭ 22 
ɩɪɢɥɨɠɟɧɢɹ Ⱥ), 

δ’ɪ - ɞɨɥɹ ɪɚɫɬɜɨɪɢɬɟɥɹ ɜ ɅɄɆ, ɜɵɞɟɥɢɜɲɟɝɨɫɹ ɩɪɢ ɧɚɧɟɫɟɧɢɢ 
ɩɨɤɪɵɬɢɹ (ɫɦ ɬɚɛɥɢɰɭ 21 ɩɪɢɥɨɠɟɧɢɹ Ⱥ). 
 

ɉɩɚɪ
ɨɤ (ɚɰɟɬɨɧ) = ͳʹ͵ͶͲ ∙ ͵͵,͹ ∙ ʹͷ/ͳͲସ = Ͳ,Ͳ͵Ͷ ˆ/˔  

ɉɩɚɪ
ɨɤ (ɤɫɢɥɨɥ) = ͳʹ͵ͶͲ ∙ ͵ʹ,͹ͺ ∙ ʹͷ/ͳͲସ = Ͳ,Ͳ͵͵ ˆ/˔ 

ɉɩɚɪ
ɨɤ (ɬɨɥɭɨɥ) = ͳʹ͵ͶͲ ∙ Ͷ,ͺ͸ ∙ ଶହଵ଴ర = Ͳ,ͲͲͶͺ͸ ˆ/˔ 

ɉɩɚɪ
ɨɤ (ɷɬɢɥɰɟɥɥɨɡɨɥɶ) = ͳʹ͵ͶͲ ∙ ʹͺ,͸͸ ∙ ʹͷ/ͳͲସ = Ͳ,Ͳʹͻ ˆ/˔ 

 
ȼ ɩɪɨɰɟɫɫɟ ɫɭɲɤɢ ɩɪɨɢɫɯɨɞɢɬ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɧɵɣ ɩɟɪɟɯɨɞ ɥɟɬɭɱɟɣ 

ɱɚɫɬɢ ɅɄɆ (ɪɚɫɬɜɨɪɢɬɟɥɹ) ɜ ɩɚɪɨɨɛɪɚɡɧɨɟ ɫɨɫɬɨɹɧɢɟ: 
 
ɉɩɚɪ

ɫ = mɤ · fɪ · δ’’ɪ / 104                                                                           (3.29) 
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ɝɞɟ δɪ - ɞɨɥɹ ɪɚɫɬɜɨɪɢɬɟɥɹ ɜ ɅɄɆ, ɜɵɞɟɥɢɜɲɚɹɫɹ ɩɪɢ ɫɭɲɤɟ ɩɨɤɪɵɬɢɹ (ɫɦ 
ɬɚɛɥɢɰɭ 21 ɩɪɢɥɨɠɟɧɢɹ Ⱥ). 

ɉɪɢ ɪɚɫɱɟɬɚɯ ɫɥɟɞɭɟɬ ɩɪɢɧɢɦɚɬɶ ɜɨ ɜɧɢɦɚɧɢɟ ɬɨɝ ɮɚɤɬ, ɱɬɨ ɜ ɦɟɫɬɧɵɟ 
ɨɬɫɨɫɵ ɩɨɫɬɭɩɚɟɬ 97 - 98 % ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ, ɨɫɬɚɥɶɧɚɹ ɟɟ ɱɚɫɬɶ ɱɟɪɟɡ 
ɧɟɩɥɨɬɧɨɫɬɢ ɭɤɪɵɬɢɣ ɬɪɭɛɨɩɪɨɜɨɞɨɜ ɢ ɩɪɨɟɦɨɜ ɩɨɫɬɭɩɚɟɬ ɜ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɟ ɩɨɦɟɳɟɧɢɹ. 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɤɨɧɤɪɟɬɧɨɝɨ ɩɪɟɞɩɪɢɹɬɢɹ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɥɟɬɭɱɟɣ ɱɚɫɬɢ 
ɅɄɆ ɩɪɨɢɡɜɨɞɢɬɫɹ ɢɧɞɢɜɢɞɭɚɥɶɧɨ ɫ ɭɱɟɬɨɦ ɞɚɧɧɵɯ ɩɪɨɟɤɬɚ, 
ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɝɨ ɪɟɝɥɚɦɟɧɬɚ ɢ ɬ.ɞ. 
 

ɉɩɚɪ
ɫ  (ɚɰɟɬɨɧ) =Ͳ,Ͷ ∙ ͵͵,͹ ∙ ͹ͷ/ͳͲସ = Ͳ,ͳͲͳ ˆ/˔ 

ɉɩɚɪ
ɫ (ɤɫɢɥɨɥ) = Ͳ,Ͷ ∙ ͵ʹ,͹ͺ ∙ ͹ͷ/ͳͲସ = Ͳ,Ͳͻͺ ˆ/˔ 

ɉɩɚɪ
ɫ (ɬɨɥɭɨɥ) = Ͳ,Ͷ ∙ Ͷ,ͺ͸ ∙ ͹ͷ/ͳͲସ = Ͳ,Ͳͳͷ ˆ/˔ 

ɉɩɚɪ
ɫ (ɷɬɢɥɰɟɥɥɨɡɨɥɶ) = Ͳ,Ͷ ∙ ʹͺ,͸͸ ∙ ͹ͷ/ͳͲସ = Ͳ,Ͳͺ͸ ˆ/˔ 

 
3.4 Ɋɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ 

ɡɚɤɥɸɱɢɬɟɥɶɧɵɯ ɨɩɟɪɚɰɢɹɯ 
 

Ʉ ɡɚɤɥɸɱɢɬɟɥɶɧɵɦ ɨɩɟɪɚɰɢɹɦ ɨɬɧɨɫɹɬɫɹ ɫɛɨɪɤɚ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ, 
ɬɪɚɧɫɩɨɪɬɢɪɨɜɤɚ ɩɪɨɞɭɤɰɢɢ ɧɚ ɫɤɥɚɞɵ ɡɪɚɧɟɧɢɹ ɝɨɬɨɜɨɣ ɩɪɨɞɭɤɰɢɢ ɢ 
ɯɪɚɧɟɧɢɹ ɭɱɟɧɢɱɟɫɤɢɯ ɫɬɨɥɨɜ. 
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4 Ɋɚɫɱɟɬ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɬɨɱɟɱɧɨɝɨ 
ɢɫɬɨɱɧɢɤɚ 
 

Ɋɚɫɱɟɬ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɟ ɩɪɨɢɡɜɨɞɢɬɫɹ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫɨ ɫɩɟɰɢɚɥɶɧɵɦɢ ɦɟɬɨɞɚɦɢ ɪɚɫɱɟɬɨɜ ɪɚɫɫɟɢɜɚɧɢɹ ɜɵɛɪɨɫɨɜ 
ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ, ɭɬɜɟɪɠɞɟɧɧɵɦɢ 
ɩɪɢɤɚɡɨɦ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɩɪɢɪɨɞɵ Ɋɨɫɫɢɢ ɨɬ 06.06.2017 №273 «Ɉɛ 
ɭɬɜɟɪɠɞɟɧɢɢ ɦɟɬɨɞɨɜ ɪɚɫɱɟɬɨɜ ɪɚɫɫɟɢɜɚɧɢɹ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ 
(ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ" (Ɂɚɪɟɝɢɫɬɪɢɪɨɜɚɧɨ ɜ 
Ɇɢɧɸɫɬɟ Ɋɨɫɫɢɢ 10.08.2017 N 47734). [12] 

ɇɚɫɬɨɹɳɢɟ ɦɟɬɨɞɵ ɪɚɫɱɟɬɨɜ ɪɚɫɫɟɢɜɚɧɢɹ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɪɚɫɱɟɬɚ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜ 
ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ. 

Ⱦɚɧɧɵɟ ɦɟɬɨɞɵ ɩɪɢɦɟɧɹɸɬɫɹ ɸɪɢɞɢɱɟɫɤɢɦɢ ɥɢɰɚɦɢ ɢ 
ɢɧɞɢɜɢɞɭɚɥɶɧɵɦɢ ɩɪɟɞɩɪɢɧɢɦɚɬɟɥɹɦɢ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɪɚɫɱɟɬɨɜ 
ɪɚɫɫɟɢɜɚɧɢɹ ɜɵɛɪɨɫɨɜ Ɂȼ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ ɜ ɞɜɭɯɦɟɬɪɨɜɨɦ ɫɥɨɟ ɧɚɞ 
ɩɨɜɟɪɯɧɨɫɬɶɸ Ɂɟɦɥɢ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɧɟ ɛɨɥɟɟ 100 ɤɦ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ, ɚ 
ɬɚɤɠɟ ɜɟɪɬɢɤɚɥɶɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ Ɂȼ ɩɪɢ: 

 ɨɩɪɟɞɟɥɟɧɢɢ ɧɨɪɦɚɬɢɜɨɜ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ; 

 ɪɚɡɪɚɛɨɬɤɟ ɩɟɪɟɱɧɹ ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ 
ɫɨɫɬɚɜɟ ɪɚɡɞɟɥɨɜ ɩɪɨɟɤɬɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ; 

 ɨɛɨɫɧɨɜɚɧɢɢ ɨɪɢɟɧɬɢɪɨɜɨɱɧɵɯ ɪɚɡɦɟɪɨɜ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɯ ɡɨɧ; 
 ɪɚɡɪɚɛɨɬɤɟ ɢ ɨɛɨɫɧɨɜɚɧɢɢ ɨɪɝɚɧɢɡɚɰɢɨɧɧɨ-ɬɟɯɧɢɱɟɫɤɢɯ 

ɦɟɪɨɩɪɢɹɬɢɣ, ɨɤɚɡɵɜɚɸɳɢɯ ɜɥɢɹɧɢɟ ɧɚ ɭɪɨɜɟɧɶ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ 
ɜɨɡɞɭɯɚ, ɩɪɢ ɨɰɟɧɤɟ ɢɯ ɪɟɡɭɥɶɬɚɬɨɜ; 

 ɨɰɟɧɤɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚɦɟɱɚɟɦɨɣ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢɥɢ ɢɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚ ɤɚɱɟɫɬɜɨ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ; 

 ɨɰɟɧɤɟ ɤɪɚɬɤɨɫɪɨɱɧɵɯ ɢ ɞɨɥɝɨɫɪɨɱɧɵɯ ɭɪɨɜɧɟɣ ɡɚɝɪɹɡɧɟɧɢɹ 
ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɚɬɦɨɫɮɟɪɭ ɜɟɳɟɫɬɜ, ɫɨɡɞɚɜɚɟɦɵɯ ɜɫɟɦɢ ɢɫɬɨɱɧɢɤɚɦɢ ɜɵɛɪɨɫɚ, ɢɫɤɥɸɱɚɹ 
ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɟ (ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɭɱɢɬɵɜɚɟɦɵɟ ɜ ɪɚɫɱɟɬɟ ɪɚɫɫɟɢɜɚɧɢɹ 
ɜɵɛɪɨɫɨɜ). 

ɇɚɫɬɨɹɳɢɟ Ɇɟɬɨɞɵ ɩɨɡɜɨɥɹɸɬ ɪɚɫɫɱɢɬɚɬɶ ɩɨɥɹ: 
 ɦɚɤɫɢɦɚɥɶɧɵɯ ɪɚɡɨɜɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ Ɂȼ cɦ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 

ɫɨɱɟɬɚɧɢɸ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ, ɜ ɬɨɦ ɱɢɫɥɟ, 
ɨɩɚɫɧɨɣ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ, ɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɣ ɜɵɛɪɨɫɚ Ɂȼ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ, ɬɨ ɟɫɬɶ ɬɚɤɨɝɨ ɫɨɱɟɬɚɧɢɹ ɦɨɳɧɨɫɬɟɣ ɢ ɞɪɭɝɢɯ 
ɩɚɪɚɦɟɬɪɨɜ ɜɵɛɪɨɫɚ Ɂȼ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ (ɜɵɫɨɬɚ, ɞɢɚɦɟɬɪ ɭɫɬɶɹ, 
ɪɚɫɯɨɞ Ƚȼɋ, ɬɟɦɩɟɪɚɬɭɪɚ Ƚȼɋ, ɫɤɨɪɨɫɬɶ ɜɵɯɨɞɚ Ƚȼɋ ɢɡ ɭɫɬɶɹ, ɦɨɳɧɨɫɬɶ 
ɜɵɛɪɨɫɚ), ɩɪɢ ɤɨɬɨɪɨɦ ɜ ɭɫɥɨɜɢɹɯ ɫɨɛɥɸɞɟɧɢɹ ɩɪɨɦɵɲɥɟɧɧɵɦ 
ɩɪɟɞɩɪɢɹɬɢɟɦ ɭɫɬɚɧɨɜɥɟɧɧɨɝɨ ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɞɨɫɬɢɝɚɸɬɫɹ ɦɚɤɫɢɦɚɥɶɧɵɟ 
ɡɧɚɱɟɧɢɹ ɦɚɤɫɢɦɚɥɶɧɵɯ ɩɪɢɡɟɦɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ (ɞɚɥɟɟ - ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɟ 
ɭɫɥɨɜɢɹ ɜɵɛɪɨɫɚ Ɂȼ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ); 
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 ɛɟɡɪɚɡɦɟɪɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ qɤ Ɂȼ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ ɝɪɭɩɩ 
ɜɟɳɟɫɬɜ ɤɨɦɛɢɧɢɪɨɜɚɧɧɨɝɨ ɜɪɟɞɧɨɝɨ ɞɟɣɫɬɜɢɹ (ɩɨɥɧɨɣ ɫɭɦɦɚɰɢɢ, ɧɟɩɨɥɧɨɣ 
ɫɭɦɦɚɰɢɢ, ɩɨɬɟɧɰɢɪɨɜɚɧɢɹ); 

 ɫɪɟɞɧɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ Ɂȼ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ 
ɞɥɢɬɟɥɶɧɨɦɭ (ɫɟɡɨɧ, ɝɨɞ) ɜɪɟɦɟɧɢ ɨɫɪɟɞɧɟɧɢɹ, ɜ ɱɚɫɬɧɨɫɬɢ, ɫɪɟɞɧɟɝɨɞɨɜɵɯ, 
ɤɨɧɰɟɧɬɪɚɰɢɣ C Ɂȼ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ. 

ɂɫɬɨɱɧɢɤ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɹɜɥɹɟɬɫɹ ɨɞɢɧɨɱɧɵɦ, 
ɜɵɛɪɨɫ ɜ ɚɬɦɨɫɮɟɪɭ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨɫɪɟɞɫɬɜɨɦ ɞɵɦɨɜɨɣ ɬɪɭɛɵ. Ɋɚɫɱёɬɚɦɢ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɪɚɡɨɜɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ, ɨɬɧɨɫɹɳɢɟɫɹ ɤ 20-30-ɦɢɧɭɬɧɨɦɭ 
ɢɧɬɟɪɜɚɥɭ ɨɫɪɟɞɧɟɧɢɹ. ɉɪɢ ɪɚɫɱёɬɟ ɩɪɢɡɟɦɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɭɱɢɬɵɜɚɸɬɫɹ 
ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ ɢ ɤɨɷɮɮɢɰɢɟɧɬɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɭɫɥɨɜɢɹ 
ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɝɨɪɨɞɚ Ʉɪɚɫɧɨɹɪɫɤɚ.  

Ɋɚɫɱёɬ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬ 
ɨɞɢɧɨɱɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ – ɞɵɦɨɜɨɣ ɬɪɭɛɵ ɨɬ ɬɨɩɤɢ 
ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ ɫɭɲɢɥɶɧɨɝɨ ɛɚɪɚɛɚɧɚ ɜ ɰɟɯɟ ɞɟɪɟɜɨɨɛɪɚɛɨɬɤɢ ɩɨ ɦɟɬɨɞɢɤɟ 
ɪɚɫɱɟɬɚ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, 
ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɜɵɛɪɨɫɚɯ ɩɪɟɞɩɪɢɹɬɢɣ ɞɥɹ ɫɥɟɞɭɸɳɢɯ ɜɟɳɟɫɬɜ: 

 ɦɚɡɭɬɧɚɹ ɡɨɥɚ; 
 ɛɟɧɡ(ɚ)ɩɢɪɟɧ; 
 ɨɤɫɢɞ ɫɟɪɵ; 
 ɞɢɨɤɫɢɞ ɚɡɨɬɚ; 
 ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ. 
Ɉɫɧɨɜɧɵɟ ɮɨɪɦɭɥɵ ɞɥɹ ɪɚɫɱёɬɚ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ 

ɞɵɦɨɜɨɣ ɬɪɭɛɵ: 
 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɨɝɨ ɜɟɳɟɫɬɜɚ 

ɫɦ ɩɪɢ ɜɵɛɪɨɫɟ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɢɡ ɬɨɱɟɱɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɫ ɤɪɭɝɥɵɦ 
ɭɫɬɶɟɦ ɞɨɫɬɢɝɚɟɬɫɹ ɩɪɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɧɚ 
ɪɚɫɫɬɨɹɧɢɢ xɦ ɨɬ ɢɫɬɨɱɧɢɤɚ ɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.1: 

  ܿˏ  =  𝐴 ∙ ெ ∙ ி ∙ ௠ ∙ ௡∙ுమ∙ √𝑉భ∙∆்య , ˏˆ/ˏଷ                                                                     (4.1) 

 
ɝɞɟ: А – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɬɟɦɩɟɪɚɬɭɪɧɨɣ ɫɬɪɚɬɢɮɢɤɚɰɢɢ 
ɚɬɦɨɫɮɟɪɵ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ Ⱥ = 200; 

Ɇ – ɦɚɫɫɚ ɜɪɟɞɧɨɝɨ ɜɟɳɟɫɬɜɚ, ɜɵɛɪɚɫɵɜɚɟɦɨɝɨ ɫ ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ ɜ 
ɚɬɦɨɫɮɟɪɭ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ, ɝ/ɫ; 

F – Ȼɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɤɨɪɨɫɬɶ ɨɫɟɞɚɧɢɹ 
ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ. Ɂɧɚɱɟɧɢɟ ɛɟɡɪɚɡɦɟɪɧɨɝɨ 
ɤɨɷɮɮɢɰɢɟɧɬɚ F ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1 ɞɥɹ ɝɚɡɨɨɛɪɚɡɧɵɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ ɢ 
ɪɚɜɧɵɦ 3 ɞɥɹ ɬɜɟɪɞɵɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ; 

ɬ ɢ n – ɤɨɷɮɮɢɰɢɟɧɬɵ, ɭɱɢɬɵɜɚɸɳɢɟ ɭɫɥɨɜɢɹ ɜɵɯɨɞɚ ɝɚɡɨɜɨɡɞɭɲɧɨɣ 
ɫɦɟɫɢ ɢɡ ɭɫɬɶɹ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ; 

 – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɪɟɥɶɟɮɚ 
ɦɟɫɬɧɨɫɬɢ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ  = 1; 
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H – ȼɵɫɨɬɚ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ ɧɚɞ ɭɪɨɜɧɟɦ ɡɟɦɥɢ, ɩɪɢɧɢɦɚɟɬɫɹ 
ɪɚɜɧɨɣ ɇ = 35 ɦ; 

V1 – ɪɚɫɯɨɞ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ, ɦ3/ɫ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɩɨ ɮɨɪɦɭɥɟ 4.2: 
 𝑉ଵ =  𝜋 ∙ ஽మସ  ∙  𝜔ˑ, ˏଷ ˔⁄                                                                                (4.2) 

 
ɝɞɟ: D – ɞɢɚɦɟɬɪ ɭɫɬɶɹ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ D = 1,2 ɦ; 

ɨ – ɫɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ ɜɵɯɨɞɚ ɝɚɡɨɜɨɡɞɭɲɧɨɣ ɫɦɟɫɢ ɢɡ ɭɫɬɶɹ ɢɫɬɨɱɧɢɤɚ 
ɜɵɛɪɨɫɚ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɨɣ 0 = 6 ɦ/ɫ. 

 𝑉ଵ  =  ଷ,ଵସ ∙ ଵ,ଶమସ  ∙  ͸ =  ͸,͹ͺʹ ˏଷ ˔⁄ ;  
 
Ɍ – ɪɚɡɧɨɫɬɶ ɦɟɠɞɭ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜɵɛɪɚɫɵɜɚɟɦɨɣ ɝɚɡɨɜɨɡɞɭɲɧɨɣ 

ɫɦɟɫɢ Ɍɝ = 85 °ɋ ɢ ɬɟɦɩɟɪɚɬɭɪɨɣ ɨɤɪɭɠɚɸɳɟɝɨ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ Ɍɜ = 
24,5 °ɋ: Ɍ = 60,5 °ɋ. 

 Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ m ɢ n ɨɩɪɟɞɟɥɹɸɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɚɪɚɦɟɬɪɨɜ f, ɦ, ’ɦ ɢ fe ɩɨ ɮɨɪɦɭɥɚɦ: 

 ݂ =  ͳͲͲͲ ∙  𝜔೚మ ∙ ஽ுమ ∙ ∆்                                                                                   (4.3) 

 ݂ =  ͳͲͲͲ ∙  ଺మ ∙ ଵ,ଶଷହమ ∙ ଺଴,ହ  =  Ͳ,ͷͺ͵   

 

ˏ  =  √𝑉భ ∙ ∆்ுయ
                                                                                            (4.4) 

 

ˏ  =  √଺,଻଼ଶ ∙ ଺଴,ହଷହయ  =  ʹ,ʹ͹ʹ  

௠′ݒ   =  ͳ,͵ ∙  𝜔೚ ∙ ஽ு                                                                                     (4.5) 

௠′ݒ    =  ͳ,͵ ∙  ଺ ∙ ଵ,ଶଷହ  =  Ͳ,ʹ͸͹  

 ݂˅  =  ͺͲͲ ∙  ሺݒ′௠ሻଷ                                                                                   (4.6) 
  ݂˅  =  ͺͲͲ ∙  ሺͲ,ʹ͸͹ሻଷ  = ͳͷ,ʹʹ͹  
 
 ɉɪɢ  f  100 ɤɨɷɮɮɢɰɢɟɧɬ m ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ: 
  ݉ =  ଵ଴,଺଻ + ଴,ଵ ∙ √௙ + ଴,ଷସ ∙ √௙య                                                                       (4.7) 
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݉ =  ଵ଴,଺଻ + ଴,ଵ ∙ √଴,ହ଼ଷ + ଴,ଷସ ∙ √଴,ହ଼ଷయ  =  Ͳ,ͻ͹ͳ  

 

 Ʉɨɷɮɮɢɰɢɟɧɬ n ɩɪɢ f < 100 ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ vɦ ɢ ɩɪɢ vɦ 
 2 ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 1. 

 Ɂɧɚɱɟɧɢɟ ɨɩɚɫɧɨɣ ɫɤɨɪɨɫɬɢ uɦ ɧɚ ɭɪɨɜɧɟ ɮɥɸɝɟɪɚ, ɩɪɢ ɤɨɬɨɪɨɣ 
ɞɨɫɬɢɝɚɟɬɫɹ ɧɚɢɛɨɥɶɲɟɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ 
ɫɦ, ɩɪɢ  f < 100 ɢ vɦ  2 ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.8: 

ˏݑ    = ˏݒ   ∙  (ͳ +  Ͳ,ͳʹ ∙  √݂), ˏ/˔                                                         (4.8) 
ˏݑ   =  ʹ,ʹ͹ʹ ∙  ቀͳ +  Ͳ,ͳʹ ∙  √Ͳ,ͷͺ͵ቁ  =  ʹ,Ͷͺˏ/˔  

 

 Ɋɚɫɫɬɨɹɧɢɟ xɦ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ, ɧɚ ɤɨɬɨɪɨɦ ɩɪɢɡɟɦɧɚɹ 
ɤɨɧɰɟɧɬɪɚɰɢɹ ɫ ɩɪɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɹɯ ɞɨɫɬɢɝɚɟɬ 
ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɡɧɚɱɟɧɢɹ ɫɦ, ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.9: 

  𝑥ˏ  =  ହ – ிସ  ∙  ݀ ∙ ,ܪ  ˏ                                                                             (4.9) 

 
Ƚɞɟ: F – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɫɤɨɪɨɫɬɶ ɨɫɟɞɚɧɢɹ 

ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ, ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ: ɞɥɹ 
ɝɚɡɨɨɛɪɚɡɧɵɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ F = 1, ɞɥɹ ɬɜɟɪɞɵɯ – F = 2,5; 

d – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɩɪɢ vɦ  2 ɤɨɬɨɪɵɣ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 
ɮɨɪɦɭɥɟ 4.10: 

 ݀ =  ͹ ∙ ∙ ˏݒ√   (ͳ +  Ͳ,ʹͺ ∙  √݂య )                                                        (4.10) 
 ݀ =  ͹ ∙  √ʹ.ʹ͹ʹ ∙  ቀͳ +  Ͳ,ʹͺ ∙  √Ͳ,ͷͺ͵య ቁ  =  ͳʹ,ͺͲ͹  

 
 ɉɪɢ ɨɩɚɫɧɨɣ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ uɦ ɩɪɢɡɟɦɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜɪɟɞɧɵɯ 

ɜɟɳɟɫɬɜ c ɜ ɚɬɦɨɫɮɟɪɟ ɧɚ ɪɚɡɥɢɱɧɵɯ ɪɚɫɫɬɨɹɧɢɹɯ ɯ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɚ 
ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.11: 

 ˔ =  ଵܵ  ∙  ˔ˏ, ˏˆ/ˏଷ                                                                                (4.11) 
 

Ƚɞɟ: S1 – ɛɟɡɪɚɡɦɟɪɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɨɬɧɨɲɟɧɢɹ x/xɦ ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ F ɩɨ ɮɨɪɦɭɥɚɦ. 

  ଵܵ  =  ͵ ∙  ሺ˘ ˘ˏ⁄ ሻସ –  ͺ ∙  ሺ˘ ˘ˏ⁄ ሻଷ  +  ͸ ∙  ሺ˘ ˘ˏ⁄ ሻଶ ˒˓ˋ ˘ ˘ˏ  ≤  ͳ⁄     (4.12) 
 ଵܵ  =  ଵ,ଵଷ଴,ଵଷ ∙ ሺ𝑥 𝑥ˏ⁄ ሻమ + ଵ  ˒˓ˋ ͳ ≤  ˘ ˘ˏ  ≤  ͺ⁄                                             (4.13) 
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 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɫ ɭɱɟɬɨɦ ɮɨɧɨɜɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜ 

ɞɨɥɹɯ ɉȾɄ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 4.14: 
  ˔ =  ˔𝑖  + ˔𝑖ʞʓКˏ.˓.𝑖                                                                                                

(4.14) 
 

ɝɞɟ:   ɫɯ
i – ɤɨɧɰɟɧɬɪɚɰɢɹ i-ɝɨ ɜɟɳɟɫɬɜɚ ɧɚ ɪɚɫɫɬɨɹɧɢɢ x, ɦɝ/ɦ3; 

ɫɯ
ɮ – ɮɨɧɨɜɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ i-ɝɨ ɜɟɳɟɫɬɜɚ (90% ɨɬ ɉȾɄi

ɦ.ɪ.), ɦɝ/ ɉȾɄi
ɦ.ɪ. 

– ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ i-ɝɨ ɜɟɳɟɫɬɜɚ, ɦɝ/ɦ3  
 
Ɋɚɫɱёɬ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɞɵɦɨɜɨɣ ɬɪɭɛɵ:  
Ɋɚɫɱɟɬ ɤɨɧɰɟɧɬɪɚɰɢɣ ɦɚɡɭɬɧɨɣ ɡɨɥɵ: 
 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɡɨɥɵ ɧɚɯɨɞɢɦ ɩɨ 

ɮɨɪɦɭɥɟ 4.1: 
 ܿˏ  =  ʹͲͲ ∙  Ͳ,ͲͳͲ͹ ∙  ʹ,ͷ ∙  Ͳ,ͻ͹ͳ ∙  ͳ ∙  ͳ͵ͷଶ  ∙  √͸,͹ͺʹ ∙  ͸Ͳ,ͷయ  =  Ͳ,ͲͲͲͷ͹Ͳ͹ ˏˆ/ˏଷ

 

 
 Ɋɚɫɫɬɨɹɧɢɟ xɦ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ ɩɨ ɮɨɪɦɭɥɟ 4.9: 
 𝑥ˏ  =  ହ – ଶ,ହସ  ∙  ͳʹ,ͺͲ͹ ∙  ͵ͷ =  ʹͺͲ,ͳͷ͵ ˏ  

 
 Ʉɨɷɮɮɢɰɢɟɧɬ S1 ɞɥɹ ɪɚɫɫɬɨɹɧɢɹ ɯ: 
 
ɯ = 150 ɦ: x/xɦ = 0,535;  ଵܵ  =  ͵ ∙  ሺͲ,ͷ͵ͷሻସ –  ͺ ∙  ሺͲ,ͷ͵ͷሻଷ  +  ͸ ∙  ሺͲ,ͷ͵ͷሻଶ  = Ͳ,͹͵ͺ; 
ɯ = 280,153 ɦ: x/xɦ = 1; ଵܵ  =  ଵ,ଵଷ଴,ଵଷ ∙ ሺଵሻమ + ଵ  =  ͳ; 

ɯ = 300 ɦ: x/xɦ = 1,071; ଵܵ  =  ଵ,ଵଷ଴,ଵଷ ∙ ሺଵ,଴଻ଵሻమ + ଵ  =  Ͳ,ͻͺ͵; 

ɯ = 448,245 ɦ: x/xɦ = 1,6; ଵܵ  =  ଵ,ଵଷ଴,ଵଷ ∙ ሺଵ,଺ሻమ + ଵ  =  Ͳ,ͺͶͺ. 

 
 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫɦɡ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɩɨ ɮɨɪɦɭɥɟ 4.11: 
 
ɯ = 150 ɦ: ˔ˏˊଵହ଴  =  Ͳ,͹͵ͺ ∙  Ͳ,ͲͲͲͷ͹Ͳ͹ =  Ͳ,ͲͲͲͶʹͳʹ ˏˆ/ˏଷ; 
ɯ = 280,153 ɦ: ˔ˏˊଶ଼଴,ଵହଷ  = ͳ ∙  Ͳ,ͲͲͲͷ͹Ͳ͹ =  Ͳ,ͲͲͲͷ͹Ͳ͹ ˏˆ/ˏଷ; 
ɯ = 300ɦ: ˔ˏˊଷ଴଴  =  Ͳ,ͻͺ͵ ∙  Ͳ,ͲͲͲͷ͹Ͳ͹  =  Ͳ,ͲͲͲͷ͸ͳ ˏˆ/ˏଷ; 
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ɯ = 448,245 ɦ: ˔ˏˊସସ଼,ଶସହ  = Ͳ,ͺͶͺ ∙  Ͳ,ͲͲͲͷ͹Ͳ͹  =  Ͳ,ͲͲͲͶͺͶ ˏˆ/ˏଷ. 
 
 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫɦɡ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɜ ɞɨɥɹɯ ɉȾɄ ɩɨ ɮɨɪɦɭɥɟ 4.14: 
 ˔ˏˊଵହ଴ =    ଴,଴଴଴ସଶଵଶ  + ଴,଴଴ଵ଼଴,଴଴ଶ  =  ͳ,ͳͳͳ;  ˔ˏˊଶ଼଴,ଵହଷ  =    ଴,଴଴଴ହ଻଴଻ + ଴,଴଴ଵ଼଴,଴଴ଶ  = ͳ,ͳͺͷ;  ˔ˏˊଷ଴଴ =    ଴,଴଴଴ହ଺ଵ  + ଴,଴଴ଵ଼଴,଴଴ଶ  = ͳ,ͳͺ;  ˔ˏˊସସ଼,ଶସହ =   Ͳ,ͲͲͲͶͺͶ  +  Ͳ,ͲͲͳͺͲ,ͲͲʹ  =  ͳ,ͳͶʹ. 
 
Ɋɚɫɱɟɬ ɤɨɧɰɟɧɬɪɚɰɢɣ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ: 
 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɛ(ɚ)ɩ ɧɚɯɨɞɢɦ ɩɨ 

ɮɨɪɦɭɥɟ 4.1: 
 ܿˏ  =  ଶ଴଴ ∙ ଴,଴଴ଵହ ∙ ଵ ∙ ଴,ଽ଻ଵ ∙ ଵ ∙ ଵଷହమ ∙ √଺,଻଼ଶ ∙ ଺଴,ହయ  =  Ͳ,ͲͲͲͲͺ ˏˆ/ˏଷ

  

 
 Ɋɚɫɫɬɨɹɧɢɟ xɦ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ ɩɨ ɮɨɪɦɭɥɟ 4.9: 
 𝑥ˏ  =  ହ – ଵସ  ∙  ͳʹ,ͺͲ͹ ∙  ͵ͷ =  ͶͶͺ,ʹͶͷ ˏ  

 
 Ʉɨɷɮɮɢɰɢɟɧɬ S1 ɞɥɹ ɪɚɫɫɬɨɹɧɢɹ ɯ: 
ɯ = 150 ɦ: x/xɦ = 0,335; ଵܵ  =  ͵ ∙  ሺͲ,͵͵ͷሻସ –  ͺ ∙  ሺͲ,͵͵ͷሻଷ  +  ͸ ∙  ሺͲ,͵͵ͷሻଶ  = Ͳ,Ͷͳ; 
ɯ = 280,153 ɦ: x/xɦ = 0,625; ଵܵ  =  ͵ ∙  ሺͲ,͸ʹͷሻସ –  ͺ ∙  ሺͲ,͸ʹͷሻଷ  +  ͸ ∙  ሺͲ,͸ʹͷሻଶ  = Ͳ,ͺͶͺ; 
ɯ = 300 ɦ: x/xɦ = 0,669; ଵܵ  =  ͵ ∙  ሺͲ,͸͸ͻሻସ –  ͺ ∙  ሺͲ,͸͸ͻሻଷ  +  ͸ ∙  ሺͲ,͸͸ͻሻଶ  = Ͳ,ͺͻ; 
ɯ = 448,245 ɦ: x/xɦ = 1; ଵܵ  =  ଵ,ଵଷ଴,ଵଷ ∙ ሺଵሻమ + ଵ  =  ͳ. 

 
 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫɛ(ɚ)ɩ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɩɨ ɮɨɪɦɭɥɟ 4.11: 
 
ɯ = 150 ɦ: ˔˄ሺ˃ሻ˒ଵହ଴  =  Ͳ,Ͷͳ ∙ Ͳ,ͲͲͲͲͺ =  Ͳ,ͲͲͲͲ͵ʹͺ ˏˆ/ˏଷ;  
ɯ = 280,153 ɦ: ˔˄ሺ˃ሻ˒ଶ଼଴,ଵହଷ  = Ͳ,ͺͶͺ ∙  Ͳ,ͲͲͲͲͺ =  Ͳ,ͲͲͲͲ͸͹ͺͶ ˏˆ/ˏଷ;  
ɯ = 300ɦ: ˔˄ሺ˃ሻ˒ଷ଴଴  =  Ͳ,ͺͻ ∙ Ͳ,ͲͲͲͲͺ  =  Ͳ,ͲͲͲͲ͹ͳʹ ˏˆ/ˏଷ;  
ɯ = 448,245 ɦ: ˔˄ሺ˃ሻ˒ସସ଼,ଶସହ  = ͳ ∙  Ͳ,ͲͲͲͲͺ  =  Ͳ,ͲͲͲͲͺ ˏˆ/ˏଷ. 
 
 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫɛ(ɚ)ɩ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɜ ɞɨɥɹɯ ɉȾɄ ɩɨ ɮɨɪɦɭɥɟ 4.14: 
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˔˄ሺ˃ሻ˒ଵହ଴  =    ଴,଴଴଴଴ଷଶ଼  + ଴,ଽ∙ଵ଴−భబଵ∙ଵ଴−భబ  =  Ͳ,ͻͲͲͲ͵ʹͺ;  ˔˄ሺ˃ሻ˒ଶ଼଴,ଵହଷ  =     ଴,଴଴଴଴଺଻଼ସ  + ଴,ଽ∙ଵ଴−భబଵ∙ଵ଴−భబ  = Ͳ,ͻͲͲͲ͸͹ͺͶ;  ˔˄ሺ˃ሻ˒ଷ଴଴  =     ଴,଴଴଴଴଻ଵଶ  + ଴,ଽ∙ଵ଴−భబଵ∙ଵ଴−భబ  = Ͳ,ͻͲͲͲ͹ͳʹ;  ˔˄ሺ˃ሻ˒ସସ଼,ଶସହ =    ଴,଴଴଴଴଼  + ଴,ଽ∙ଵ଴−భబଵ∙ଵ଴−భబ  =  Ͳ,ͻͲͲͲͺ.  
 

Ɋɚɫɱɟɬ ɤɨɧɰɟɧɬɪɚɰɢɣ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ: 
 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ 

ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 4.1: 
 ܿˏ  =  ଶ଴଴ ∙ ଴,ଽଷଽ ∙ ଵ ∙ ଴,ଽ଻ଵ ∙ ଵ ∙ ଵଷହమ ∙ √଺,଻଼ଶ ∙ ଺଴,ହయ  =  Ͳ,Ͳͷ ˏˆ/ˏଷ

  

 
 Ɋɚɫɫɬɨɹɧɢɟ xɦ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ ɩɨ ɮɨɪɦɭɥɟ 4.9: 

 𝑥ˏ  =  ହ – ଵସ  ∙  ͳʹ,ͺͲ͹ ∙  ͵ͷ =  ͶͶͺ,ʹͶͷ ˏ  

 
 Ʉɨɷɮɮɢɰɢɟɧɬ S1 ɞɥɹ ɪɚɫɫɬɨɹɧɢɹ ɯ: 
 
ɯ = 150 ɦ: x/xɦ = 0,335;  ଵܵ  =  ͵ ∙  ሺͲ,͵͵ͷሻସ –  ͺ ∙  ሺͲ,͵͵ͷሻଷ  +  ͸ ∙  ሺͲ,͵͵ͷሻଶ  = Ͳ,Ͷͳ; 
ɯ = 280,153 ɦ: x/xɦ = 0,625; ଵܵ  =  ͵ ∙  ሺͲ,͸ʹͷሻସ –  ͺ ∙  ሺͲ,͸ʹͷሻଷ  +  ͸ ∙  ሺͲ,͸ʹͷሻଶ  = Ͳ,ͺͶͺ; 
ɯ = 300 ɦ: x/xɦ = 0,669; ଵܵ  =  ͵ ∙  ሺͲ,͸͸ͻሻସ –  ͺ ∙  ሺͲ,͸͸ͻሻଷ  +  ͸ ∙  ሺͲ,͸͸ͻሻଶ  = Ͳ,ͺͻ; 
ɯ = 448,245 ɦ: x/xɦ = 1; ଵܵ  =  ͳ,ͳ͵Ͳ,ͳ͵ ∙  ሺͳሻଶ  +  ͳ  =  ͳ. 
 
 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫco2 ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɩɨ ɮɨɪɦɭɥɟ 4.11: 
 
ɯ = 150 ɦ: ˔஼ைమଵହ଴  =  Ͳ,Ͷͳ ∙ Ͳ,Ͳͷ  =  Ͳ,Ͳʹͳ ˏˆ/ˏଷ;  
ɯ = 280,153 ɦ: ˔஼ைమଶ଼଴,ଵହଷ  = Ͳ,ͺͶͺ ∙  Ͳ,Ͳͷ  =  Ͳ,ͲͶʹ ˏˆ/ˏଷ; 

ɯ = 300ɦ: ˔஼ைమଷ଴଴  =  Ͳ,ͺͻ ∙ Ͳ,Ͳͷ  =  Ͳ,ͲͶͶͷ ˏˆ/ˏଷ; 

ɯ = 448,245 ɦ: ˔஼ைమସସ଼,ଶସହ  = ͳ ∙  Ͳ,Ͳͷ   =  Ͳ,Ͳͷ ˏˆ/ˏଷ. 
 

 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫCO2 ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɜ ɞɨɥɹɯ ɉȾɄ ɩɨ ɮɨɪɦɭɥɟ 4.14: 
 ˔஼ைమଵହ଴  =    ଴,଴ଶଵ  + ଴,ସହ଴,ହ  = Ͳ,ͻͲͶʹ;  ˔஼ைమଶ଼଴,ଵହଷ   =    ଴,଴ସଶ + ଴,ସହ଴,ହ  = Ͳ,ͻͲͺͶ;  
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˔஼ைమଷ଴଴ =    ଴,଴ସସହ  + ଴,ସହ଴,ହ  = Ͳ,ͻͲͺͻ;  ˔஼ைమସସ଼,ଶସହ =   Ͳ,Ͳͷ  +  Ͳ,ͶͷͲ,ͷ  =  Ͳ,ͻͳ. 
 
Ɋɚɫɱɟɬ ɤɨɧɰɟɧɬɪɚɰɢɣ ɞɢɨɤɫɢɞɚ ɚɡɨɬɚ: 
 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɢɨɤɫɢɞɚ ɚɡɨɬɚ 

ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 4.1: 
 ܿˏ  =  ଶ଴଴ ∙ ଴,ଷ଻଻∙ ଵ ∙ ଴,ଽ଻ଵ ∙ ଵ ∙ ଵଷହమ ∙ √଺,଻଼ଶ ∙ ଺଴,ହହయ  =  Ͳ,Ͳʹ ˏˆ/ˏଷ

  

 
 Ɋɚɫɫɬɨɹɧɢɟ xɦ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ ɩɨ ɮɨɪɦɭɥɟ 4.9: 
 𝑥ˏ  =  ହ – ଵସ  ∙  ͳʹ,ͺͲ͹ ∙  ͵ͷ =  ͶͶͺ,ʹͶͷ ˏ  

 
 Ʉɨɷɮɮɢɰɢɟɧɬ S1 ɞɥɹ ɪɚɫɫɬɨɹɧɢɹ ɯ: 
 
ɯ = 150 ɦ: x/xɦ = 0,335;  ଵܵ  =  ͵ ∙  ሺͲ,͵͵ͷሻସ –  ͺ ∙  ሺͲ,͵͵ͷሻଷ  +  ͸ ∙  ሺͲ,͵͵ͷሻଶ  = Ͳ,Ͷͳ; 
ɯ = 280,153 ɦ: x/xɦ = 0,625; ଵܵ  =  ͵ ∙  ሺͲ,͸ʹͷሻସ –  ͺ ∙  ሺͲ,͸ʹͷሻଷ  +  ͸ ∙  ሺͲ,͸ʹͷሻଶ  = Ͳ,ͺͶͺ; 
ɯ = 300 ɦ: x/xɦ = 0,669; ଵܵ  =  ͵ ∙  ሺͲ,͸͸ͻሻସ –  ͺ ∙  ሺͲ,͸͸ͻሻଷ  +  ͸ ∙  ሺͲ,͸͸ͻሻଶ  = Ͳ,ͺͻ; 
ɯ = 448,245 ɦ: x/xɦ = 1; ଵܵ  =  ଵ,ଵଷ଴,ଵଷ ∙ ሺଵሻమ + ଵ  =  ͳ. 

 
 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫNO2 ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɩɨ ɮɨɪɦɭɥɟ 4.11: 
 
ɯ = 150 ɦ: ˔ேைమଵହ଴  =  Ͳ,Ͷͳ ∙ Ͳ,Ͳʹ =  Ͳ,ͲͲͺʹ ˏˆ/ˏଷ; 
ɯ = 280,153 ɦ: ˔ேைమଶ଼଴,ଵହଷ  = Ͳ,ͺͶͺ ∙  Ͳ,Ͳʹ =  Ͳ,Ͳͳ͸ͻ ˏˆ/ˏଷ; 
ɯ = 300ɦ: ˔ேைమଷ଴଴  =  Ͳ,ͺͻ ∙ Ͳ,Ͳʹ =  Ͳ,Ͳͳ͹ͺ ˏˆ/ˏଷ; 
ɯ = 448,245 ɦ: ˔ேைమସସ଼,ଶସହ  = ͳ ∙  Ͳ,Ͳʹ =  Ͳ,Ͳʹ ˏˆ/ˏଷ. 
 
 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫNO2 ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɜ ɞɨɥɹɯ ɉȾɄ ɩɨ ɮɨɪɦɭɥɟ 4.14: 
 ˔ேைమଵହ଴  =    ଴,଴଴଼ଶ  + ଴,ଵ଼଴,ଶ  =  Ͳ,ͻͶͳ;  ˔ேைమଶ଼଴,ଵହଷ  =    ଴,଴ଵ଺ଽ  + ଴,ଵ଼଴,ଶ  = Ͳ,ͻͺͷ;  ˔ேைమଷ଴଴  =    ଴,଴ଵ଻଼  + ଴,ଵ଼଴,ଶ  = Ͳ,ͻͺͻ;  ˔ேைమସସ଼,ଶସହ =   Ͳ,Ͳʹ  +  Ͳ,ͳͺͲ,ʹ  =  ͳ. 



72 
 

 

Ɋɚɫɱɟɬ ɤɨɧɰɟɧɬɪɚɰɢɣ ɞɢɨɤɫɢɞɚ ɫɟɪɵ: 
 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɢɨɤɫɢɞɚ ɚɡɨɬɚ 

ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 4.1: 
 ܿˏ  =  ଶ଴଴ ∙ ଴,଴ଷ଼ ∙ ଵ ∙ ଴,ଽ଻ଵ ∙ ଵ ∙ ଵଷହమ ∙ √଺,଻଼ଶ ∙ ଺଴,ହయ  =  Ͳ,ͲͲʹͲʹ͹ ˏˆ/ˏଷ

  

 
 Ɋɚɫɫɬɨɹɧɢɟ xɦ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ ɩɨ ɮɨɪɦɭɥɟ 4.9: 
 𝑥ˏ  =  ହ – ଵସ  ∙  ͳʹ,ͺͲ͹ ∙  ͵ͷ =  ͶͶͺ,ʹͶͷ ˏ  

 
 Ʉɨɷɮɮɢɰɢɟɧɬ S1 ɞɥɹ ɪɚɫɫɬɨɹɧɢɹ ɯ: 
 
ɯ = 150 ɦ: x/xɦ = 0,335;  ଵܵ  =  ͵ ∙  ሺͲ,͵͵ͷሻସ –  ͺ ∙  ሺͲ,͵͵ͷሻଷ  +  ͸ ∙  ሺͲ,͵͵ͷሻଶ  = Ͳ,Ͷͳ; 
ɯ = 280,153 ɦ: x/xɦ = 0,625; ଵܵ  =  ͵ ∙  ሺͲ,͸ʹͷሻସ –  ͺ ∙  ሺͲ,͸ʹͷሻଷ  +  ͸ ∙  ሺͲ,͸ʹͷሻଶ  = Ͳ,ͺͶͺ; 
ɯ = 300 ɦ: x/xɦ = 0,669; ଵܵ  =  ͵ ∙  ሺͲ,͸͸ͻሻସ –  ͺ ∙  ሺͲ,͸͸ͻሻଷ  +  ͸ ∙  ሺͲ,͸͸ͻሻଶ  = Ͳ,ͺͻ; 
ɯ = 448,245 ɦ: x/xɦ = 1; ଵܵ  =  ଵ,ଵଷ଴,ଵଷ ∙ ሺଵሻమ + ଵ  =  ͳ. 

 
 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫSO2 ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɩɨ ɮɨɪɦɭɥɟ 4.11: 
 
ɯ = 150 ɦ: ˔ௌைమଵହ଴  =  Ͳ,Ͷͳ ∙ Ͳ,ͲͲʹͲʹ͹ =  Ͳ,ͲͲͲͺ͵ͳͳ ˏˆ/ˏଷ; 
ɯ = 280,153 ɦ: ˔ௌைమଶ଼଴,ଵହଷ  = Ͳ,ͺͶͺ ∙  Ͳ,ͲͲʹͲʹ͹ =  Ͳ,ͲͲͲͳ͹ͳͻ ˏˆ/ˏଷ; 
ɯ = 300ɦ: ˔ௌைమଷ଴଴  =  Ͳ,ͺͻ ∙ Ͳ,ͲͲʹͲʹ͹  =  Ͳ,ͲͲͲͳͺͲͶ ˏˆ/ˏଷ; 
ɯ = 448,245 ɦ: ˔ௌைమସସ଼,ଶସହ  = ͳ ∙ Ͳ,ͲͲʹͲʹ͹ =  Ͳ,ͲͲʹͲʹ͹ ˏˆ/ˏଷ. 
 
 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫSO2 ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɜ ɞɨɥɹɯ ɉȾɄ ɩɨ ɮɨɪɦɭɥɟ 4.14: 
 ˔ௌைమଵହ଴  =    ଴,଴଴଴଼ଷଵଵ  + ଴,ସହ଴,ହ  =  Ͳ,ͻͲͳ͸͸;  ˔ௌைమଶ଼଴,ଵହଷ  =    ଴,଴଴ଵ଻ଵଽ + ଴,ସହ଴,ହ  = Ͳ,ͻͲ͵Ͷ;  ˔ௌைమଷ଴଴  =    ଴,଴଴଴ଵ଼଴ସ  + ଴,ସହ଴,ହ  = Ͳ,ͻͲ͵͸;  ˔ௌைమସସ଼,ଶସହ =   Ͳ,ͲͲʹͲʹ͹  +  Ͳ,ͶͷͲ,ͷ  =  Ͳ,ͻͲͶͳ. 
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Ɂɧɚɱɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɫɯ
i ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɨɬ 

ɢɫɬɨɱɧɢɤɚ ɢ ɡɧɚɱɟɧɢɹ ɷɬɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ, ɜɵɪɚɠɟɧɧɵɟ ɜ ɞɨɥɹɯ ɉȾɄ ɫɜɟɞɟɧɵ 

ɜ ɬɚɛɥɢɰɭ 36. 

Ɍɚɛɥɢɰɚ 36 - Ɂɧɚɱɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɫɯ
i ɧɚ 

ɪɚɫɫɬɨɹɧɢɢ ɯ ɨɬ ɢɫɬɨɱɧɢɤɚ ɢ ɡɧɚɱɟɧɢɹ ɷɬɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ, ɜɵɪɚɠɟɧɧɵɟ ɜ 
ɞɨɥɹɯ ɉȾɄ 

 

ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɜ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ, ɫɬɚɧɨɜɢɬɫɹ ɨɱɟɜɢɞɧɵɦ, ɱɬɨ 
ɦɚɡɭɬɧɚɹ ɡɨɥɚ ɢ ɞɢɨɤɫɢɞ ɚɡɨɬɚ ɩɪɟɜɵɲɚɸɬ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɭɸ 
ɤɨɧɰɟɧɬɪɚɰɢɸ ɜ ɜɨɡɞɭɯɟ.  

ɉɪɟɜɵɲɟɧɢɟ ɉȾɄ ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ ɠɢɥɨɣ ɡɨɧɟ, ɩɚɝɭɛɧɨ ɜɥɢɹɹ ɧɚ ɟɟ 
ɠɢɬɟɥɟɣ. Ɉɫɨɛɨɟ ɜɥɢɹɧɢɟ ɧɚ ɱɟɥɨɜɟɤɚ ɢ ɠɢɜɨɬɧɵɣ ɦɢɪ ɢɦɟɟɬ ɞɢɨɤɫɢɞ ɚɡɨɬɚ, 
ɛɥɚɝɨɞɚɪɹ ɟɝɨ ɜɵɫɨɤɨɣ ɯɢɦɢɱɟɫɤɨɣ ɚɤɬɢɜɧɨɫɬɢ. ɉɪɨɰɟɫɫ ɫɠɢɝɚɧɢɹ ɦɚɡɭɬɚ 
ɜɵɡɵɜɚɟɬ ɭɜɟɥɢɱɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɭɝɥɟɤɢɫɥɨɝɨ ɝɚɡɚ ɜ ɜɨɡɞɭɯɟ ɜɵɡɵɜɚɟɬ 
ɭɦɟɧɶɲɟɧɢɟ ɞɨɥɢ ɤɢɫɥɨɪɨɞɚ ɜ ɚɬɦɨɫɮɟɪɟ, ɱɬɨ ɬɚɤ ɠɟ ɹɜɥɹɟɬɫɹ ɧɟɝɚɬɢɜɧɵɦ 
ɮɚɤɬɨɪɨɦ ɜɨɡɞɟɣɫɬɜɢɹ ɱɟɥɨɜɟɤɚ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ.  

ɇɟɨɛɯɨɞɢɦɨ ɦɟɪɨɩɪɢɹɬɢɟ, ɤɨɬɨɪɨɟ ɧɟ ɬɨɥɶɤɨ ɢɫɤɥɸɱɢɬ ɩɪɟɜɵɲɟɧɢɹ 
ɉȾɄ, ɧɨ ɬɚɤɠɟ ɫɭɳɟɫɬɜɟɧɧɨ ɫɧɢɡɢɬ ɩɨɤɚɡɚɬɟɥɢ ɞɪɭɝɢɯ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ.  
 

Ɂɧɚɱɟɧɢɹ 
ɤɨɧɰɟɧɬɪɚɰɢɣ 
ɡɚɝɪɹɡɧɹɸɳɢ
ɯ ɜɟɳɟɫɬɜ ɫɯ

i, 
ɦɝ/ɦ 

Ɋɚɫɫɬɨɹɧɢɟ 
x,ɦ 

Ɂɚɝɪɹɡɧɹɸɳɟɟ ɜɟɳɟɫɬɜɨ 
Ɇɚɡɭɬɧɚɹ ɡɨɥɚ Ȼ(ɚ)ɩ CO2 NO2 SO2 

150 0,0004212 0,0000328 0,021 0,0082 0,0008311 
280,153 0,0005707 0,00006784 0,042 0,017 0,0001719 
300 0,000561 0,0000712 0,045 0,0178 0,0001804 
448,245 0,000484 0,00008 0,05 0,02 0,002027 

Ɂɧɚɱɟɧɢɹ 
ɤɨɧɰɟɧɬɪɚɰɢɣ 
ɡɚɝɪɹɡɧɹɸɳɢ
ɯ ɜɟɳɟɫɬɜ ɫɯ

i, 
ɜɵɪɚɠɟɧɧɵɟ 
ɜ ɞɨɥɹɯ ɉȾɄ 

Ɋɚɫɫɬɨɹɧɢɟ 
x,ɦ 

Ɂɚɝɪɹɡɧɹɸɳɟɟ ɜɟɳɟɫɬɜɨ 
Ɇɚɡɭɬɧɚɹ ɡɨɥɚ Ȼ(ɚ)ɩ CO2 NO2 SO2 

150 1,111 0,9000328 0,9042 0,941 0,90166 
280,153 1,185 0,90006784 0,9084 0,985 0,9034 
300 1,18 0,9000712 0,9089 0,989 0,9036 
448,245 1,142 0,90008 0,91 1 0,9041 
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5 Ɇɟɪɨɩɪɢɹɬɢɹ ɩɨ ɫɧɢɠɟɧɢɸ ɜɵɛɪɨɫɨɜ ɨɬ ɨɞɢɧɨɱɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɜ 
ɚɬɦɨɫɮɟɪɭ  
 

ȼɪɟɞɧɵɟ ɩɪɢɦɟɫɢ ɜɵɛɪɨɫɨɜ ɩɪɟɞɩɪɢɹɬɢɹ ɜɨɡɞɟɣɫɬɜɭɸɬ ɧɚ ɛɢɨɫɮɟɪɭ 
ɪɚɣɨɧɚ. ɋɨɟɞɢɧɹɹɫɶ ɫ ɤɢɫɥɨɪɨɞɨɦ ɜɨɡɞɭɯɚ, ɩɟɪɟɱɢɫɥɟɧɧɵɟ ɜɟɳɟɫɬɜɚ 
ɜɫɬɭɩɚɸɬ ɜ ɪɟɚɤɰɢɸ, ɨɛɪɚɡɨɜɵɜɚɹ ɧɨɜɵɟ, ɬɚɤɠɟ ɨɤɚɡɵɜɚɸɳɢɟ ɧɟɝɚɬɢɜɧɨɟ 
ɜɥɢɹɧɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ.  

ɉɪɟɞɥɚɝɚɟɦɨɟ ɦɟɪɨɩɪɢɹɬɢɟ, ɚ ɢɦɟɧɧɨ ɡɚɦɟɧɚ ɦɚɡɭɬɚ ɧɚ ɩɪɢɪɨɞɧɵɣ ɝɚɡ 
ɢ ɦɨɞɟɪɧɢɡɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɧɟɫɟɬ ɜ ɫɟɛɟ ɪɹɞ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɚɫɩɟɤɬɨɜ, ɤɚɤ 
ɷɤɨɥɨɝɢɱɟɫɤɢɯ, ɬɚɤ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɯ. ɂ ɜ ɬɨ ɠɟ ɜɪɟɦɹ, ɹɜɥɹɟɬɫɹ ɚɤɬɭɚɥɶɧɵɦ 
ɪɟɲɟɧɢɟɦ, ɜ ɫɜɹɡɢ ɫ ɧɚɫɬɭɩɚɸɳɟɣ ɝɚɡɢɮɢɤɚɰɢɟɣ ɝ. Ʉɪɚɫɧɨɹɪɫɤɚ.   

 
5.1 Ɍɟɩɥɨɝɟɧɟɪɚɬɨɪ ɞɥɹ ɫɭɲɢɥɶɧɨɝɨ ɛɚɪɚɛɚɧɚ ɄɊɈɇ-2.5 ɌɍɊȻɈ-
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Ɍɟɩɥɨɝɟɧɟɪɚɬɨɪɵ ɝɚɡɨɜɨɡɞɭɲɧɵɟ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ ɫɟɪɢɢ ɄɊɈɇ-2.5 
ɌɍɊȻɈ-400 ɩɪɟɞɧɚɡɧɚɱɟɧɵ ɞɥɹ ɜɵɫɨɤɨɬɟɦɩɟɪɚɬɭɪɧɨɣ ɫɭɲɤɢ ɫɬɪɨɢɬɟɥɶɧɵɯ 
ɦɚɬɟɪɢɚɥɨɜ, ɭɝɥɹ. ɬɨɪɮɚ, ɛɭɦɚɝɢ, ɡɟɪɧɨɜɵɯ ɤɭɥɶɬɭɪ, ɨɬɯɨɞɨɜ ɩɢɳɟɜɨɝɨ 
ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɞɪ. ɩɪɨɞɭɤɬɨɜ, ɚ ɬɚɤɠɟ ɬɟɪɦɢɱɟɫɤɨɝɨ ɪɚɡɥɨɠɟɧɢɹ ɜɪɟɞɧɵɯ 
ɜɟɳɟɫɬɜ ɜ ɜɟɧɬɢɥɹɰɢɨɧɧɵɯ ɜɵɛɪɨɫɚɯ. [11] 

Ɍɟɩɥɨɝɟɧɟɪɚɬɨɪ ɫɟɪɢɢ ɄɊɈɇ-2.5 ɌɍɊȻɈ-400 ɷɮɮɟɤɬɢɜɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɜ ɫɭɲɢɥɶɧɵɯ ɭɫɬɚɧɨɜɤɚɯ ɪɚɡɥɢɱɧɵɯ ɬɢɩɨɜ: ɜɡɜɟɲɟɧɧɨɝɨ, ɩɫɟɜɞɨɫɠɢɠɟɧɧɨɝɨ 
ɫɥɨɹ, ɛɚɪɚɛɚɧɚɯ, ɤɨɧɜɟɣɟɪɚɯ ɢ ɬ.ɞ.  

Ⱥɩɩɚɪɚɬ ɜɵɩɨɥɧɟɧ ɜ ɜɢɞɟ ɦɨɧɨɛɥɨɤɚ. ȼ ɤɨɧɫɬɪɭɤɰɢɢ ɢɫɩɨɥɶɡɭɟɬɫɹ 
ɛɥɨɱɧɚɹ ɝɚɡɨɜɚɹ ɝɨɪɟɥɤɚ. 

Ʉɚɦɟɪɚ ɫɝɨɪɚɧɢɹ ɜɵɩɨɥɧɟɧɚ ɢɡ ɠɚɪɨɩɪɨɱɧɨɣ ɫɬɚɥɢ ɢ ɢɦɟɟɬ 
ɷɮɮɟɤɬɢɜɧɭɸ ɝɚɡɨɞɢɧɚɦɢɱɟɫɤɭɸ ɡɚɳɢɬɭ ɫɬɟɧɨɤ, ɨɛɟɫɩɟɱɢɜɚɸɳɭɸ ɜɵɫɨɤɭɸ 
ɫɬɟɩɟɧɶ ɧɚɞɟɠɧɨɫɬɢ ɢ ɞɨɥɝɨɜɟɱɧɨɫɬɢ ɚɩɩɚɪɚɬɚ. Ɍɟɩɥɨɝɟɧɟɪɚɬɨɪ ɩɨɥɧɨɫɬɶɸ 
ɚɜɬɨɦɚɬɢɡɢɪɨɜɚɧ ɢ ɧɟ ɬɪɟɛɭɟɬ ɩɨɫɬɨɹɧɧɨɝɨ ɩɪɢɫɭɬɫɬɜɢɹ ɨɛɫɥɭɠɢɜɚɸɳɟɝɨ 
ɩɟɪɫɨɧɚɥɚ. 

Ɍɟɩɥɨɝɟɧɟɪɚɬɨɪɵ ɧɢɡɤɨɬɟɦɩɟɪɚɬɭɪɧɵɟ ɩɚɪɨɝɚɡɨɜɨɡɞɭɲɧɨɝɨ 
ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ ɫɟɪɢɢ ɄɊɈɇ ɩɪɟɞɧɚɡɧɚɱɟɧɵ: 

 ɞɥɹ ɜɵɪɚɛɨɬɤɢ ɬɟɩɥɨɧɨɫɢɬɟɥɹ (ɫɦɟɫɢ ɜɨɡɞɭɯɚ ɢ ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ), 
ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɞɥɹ ɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 
ɤɟɪɚɦɢɱɟɫɤɢɯ ɢɡɞɟɥɢɣ, ɫɟɥɶɫɤɨɯɨɡɹɣɫɬɜɟɧɧɨɣ ɩɪɨɞɭɤɰɢɢ, ɢ ɬ.ɩ.; 

 ɞɥɹ ɦɟɫɬɧɨɝɨ ɨɛɨɝɪɟɜɚ ɦɟɯɚɧɢɡɦɨɜ, ɪɚɡɨɝɪɟɜɚ ɢɧɟɪɬɧɵɯ ɦɚɬɟɪɢɚɥɨɜ, 
ɠɟɥɟɡɧɨɞɨɪɨɠɧɵɯ ɰɢɫɬɟɪɧ, ɯɨɩɩɟɪɨɜ, ɨɪɝɚɧɢɡɚɰɢɢ ɬɟɩɥɨɜɵɯ ɡɚɜɟɫ. 

Ⱥɜɬɨɦɚɬɢɤɚ ɨɛɟɫɩɟɱɢɜɚɟɬ: 
 ɞɢɫɬɚɧɰɢɨɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɩɪɨɰɟɫɫɨɦ; 
 ɨɬɤɥɸɱɟɧɢɟ ɝɨɪɟɥɤɢ ɩɪɢ: ɩɨɝɚɫɚɧɢɢ ɮɚɤɟɥɚ, ɨɬɤɥɨɧɟɧɢɢ ɞɚɜɥɟɧɢɹ 

ɝɚɡɚ ɩɟɪɟɞ ɝɨɪɟɥɤɨɣ, ɨɬɤɥɨɧɟɧɢɢ ɞɚɜɥɟɧɢɹ ɜ ɤɚɦɟɪɟ ɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɢ ɨɬ 
ɧɨɦɢɧɚɥɚ; 

 ɩɥɚɜɧɨɟ ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɬɟɩɥɨɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ (10-100%); 
 ɩɪɨɝɪɚɦɦɢɪɭɟɦɵɣ ɬɟɩɥɨɜɥɚɠɧɨɫɬɧɵɣ ɪɟɠɢɦ ɨɛɪɚɛɨɬɤɢ ɦɚɬɟɪɢɚɥɨɜ; 
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 ɩɪɨɝɪɚɦɦɧɵɣ ɪɨɡɠɢɝ; 
 ɫɜɟɬɨɜɭɸ ɢ ɡɜɭɤɨɜɭɸ ɫɢɝɧɚɥɢɡɚɰɢɸ ɩɪɢ ɨɬɤɥɨɧɟɧɢɢ ɨɬ ɧɨɪɦɵ 

ɤɨɧɬɪɨɥɢɪɭɟɦɵɯ ɩɚɪɚɦɟɬɪɨɜ. 

 
 

Ɋɢɫɭɧɨɤ 5.1 – ɬɟɩɥɨɝɟɧɟɪɚɬɨɪ ɄɊɈɇ-ɌɍɊȻɈ 
 

Ɍɚɛɥɢɰɚ 5.1 – ɉɚɪɚɦɟɬɪɵ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ ɄɊɈɇ-2.5 ɌɍɊȻɈ-400 
ɇɚɢɦɟɧɨɜɚɧɢɟ ɩɚɪɚɦɟɬɪɚ ȼɟɥɢɱɢɧɚ 

ɇɨɦɢɧɚɥɶɧɚɹ ɬɟɩɥɨɜɚɹ ɦɨɳɧɨɫɬɶ, Ɇȼɬ 2,5 
ɉɪɟɞɟɥɶɧɵɟ ɨɬɤɥɨɧɟɧɢɹ, %  -5….+10 
Ɋɚɫɯɨɞ ɝɚɡɚ, ɧ.ɦ3/ɱ, ɧɟ ɛɨɥɟɟ 265 
Ʉɨɷɮɮɢɰɢɟɧɬ ɪɚɛɨɱɟɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ (ɪɟɝɭɥɢɪɨɜɚɧɢɟ ɩɥɚɜɧɨɟ) 5 
ɇɨɦɢɧɚɥɶɧɨɟ ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɨɟ ɞɚɜɥɟɧɢɟ ɝɚɡɚ ɩɟɪɟɞ ɝɨɪɟɥɤɨɣ, ɤɉɚ, 
ɜ ɩɪɟɞɟɥɚɯ 

15 - 36 

Ⱦɢɚɩɚɡɨɧ ɞɚɜɥɟɧɢɹ ɜ ɤɚɦɟɪɟ ɝɨɪɟɧɢɹ, ɉɚ, ɜ ɩɪɟɞɟɥɚɯ -100 ÷ +100 
Ɇɢɧɢɦɚɥɶɧɵɣ ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɧɚ ɝɨɪɟɥɤɟ ɩɪɢ 
ɧɨɦɢɧɚɥɶɧɨɣ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɢ 

1,15 
 

Ʉɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɫɦɟɫɢɬɟɥɶɧɨɣ ɤɚɦɟɪɵ ɜ 
ɞɢɚɩɚɡɨɧɟ ɪɚɛɨɱɟɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɬɟɩɥɨɜɨɣ ɦɨɳɧɨɫɬɢ 

12-70 

ɉɨɬɪɟɛɥɹɟɦɚɹ ɷɥɟɤɬɪɢɱɟɫɤɚɹ ɦɨɳɧɨɫɬɶ, 380ȼ, ɤȼɬ, ɧɟ ɛɨɥɟɟ 13 
Ɋɚɫɯɨɞ ɜɬɨɪɢɱɧɨɝɨ ɜɨɡɞɭɯɚ, ɧ.ɦ3/ɱɚɫ, ɜ ɩɪɟɞɟɥɚɯ 15000-9000 
Ɋɚɫɯɨɞ ɫɭɲɢɥɶɧɨɝɨ ɚɝɟɧɬɚ ɩɪɢ ɧɨɦɢɧɚɥɶɧɨɣ ɦɨɳɧɨɫɬɢ, ɨɋ, ɜ 
ɩɪɟɞɟɥɚɯ 

360-400 

Ɇɚɫɫɚ ɜɨɡɞɭɯɨɧɚɝɪɟɜɚɬɟɥɹ, ɤɝ      900 

 
ɉɪɢɧɰɢɩ ɪɚɛɨɬɵ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ ɄɊɈɇ.  
Ɍɟɩɥɨɝɟɧɟɪɚɬɨɪ (ɪɢɫ. 5.2) ɫɨɫɬɨɢɬ ɢɡ ɤɨɪɩɭɫɚ 1, ɜɧɭɬɪɢ ɤɨɬɨɪɨɝɨ 

ɪɚɫɩɨɥɨɠɟɧɵ ɝɨɪɟɥɤɚ 3, ɜɟɧɬɢɥɹɬɨɪ ɝɨɪɟɥɤɢ 6, ɪɟɝɭɥɹɬɨɪ ɪɚɫɯɨɞɚ ɜɨɡɞɭɯɚ 4, 
ɬɪɚɧɫɮɨɪɦɚɬɨɪ ɡɚɠɢɝɚɧɢɹ 5, ɝɚɡɨɜɚɹ ɚɪɦɚɬɭɪɚ 9, ɮɨɬɨɞɚɬɱɢɤ ɤɨɧɬɪɨɥɹ 
ɧɚɥɢɱɢɹ ɩɥɚɦɟɧɢ 11, ɞɚɬɱɢɤ ɞɚɜɥɟɧɢɹ ɜɨɡɞɭɯɚ ɨɫɧɨɜɧɨɝɨ ɜɟɧɬɢɥɹɬɨɪɚ 7, 
ɞɚɬɱɢɤ ɞɚɜɥɟɧɢɹ ɜɨɡɞɭɯɚ ɜɟɧɬɢɥɹɬɨɪɚ ɝɨɪɟɥɤɢ 14, ɞɚɬɱɢɤɢ ɤɨɧɬɪɨɥɹ 
ɩɪɢɫɨɟɞɢɧɢɬɟɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɝɚɡɚ 13. Ɍɟɪɦɨɞɚɬɱɢɤ ɛɟɡɨɩɚɫɧɨɫɬɢ 8 
ɭɫɬɚɧɨɜɥɟɧ ɧɚ ɤɨɪɩɭɫɟ ɝɨɪɟɥɤɢ ɢ ɤɨɧɬɪɨɥɢɪɭɟɬ ɩɟɪɟɝɪɟɜ ɩɨɜɟɪɯɧɨɫɬɢ ɜ 
ɫɥɭɱɚɟ ɩɪɨɫɤɨɤɚ ɩɥɚɦɟɧɢ ɜɨɜɧɭɬɪɶ ɝɨɪɟɥɤɢ. Ⱦɥɹ ɜɢɡɭɚɥɶɧɨɝɨ ɤɨɧɬɪɨɥɹ 
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ɧɚɥɢɱɢɹ ɩɥɚɦɟɧɢ ɧɚ ɨɬɜɨɞɹɳɟɦ ɜɨɡɞɭɯɨɜɨɞɟ ɪɚɫɩɨɥɨɠɟɧɚ ɝɥɹɞɟɥɤɚ 12. 
ȼɵɧɨɫɧɨɣ ɬɟɪɦɨɞɚɬɱɢɤ ɪɟɝɭɥɹɬɨɪɚ ɬɟɦɩɟɪɚɬɭɪɵ 10 ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ 
ɩɨɞɚɸɳɟɦ ɜɨɡɞɭɯɨɜɨɞɟ ɢɥɢ ɫɭɲɢɥɶɧɨɣ ɤɚɦɟɪɟ Ɂɚɠɢɝɚɧɢɟ ɝɨɪɟɥɤɢ 
ɩɪɨɢɡɜɨɞɢɬɫɹ ɫɜɟɱɨɣ ɡɚɠɢɝɚɧɢɹ ɨɬ ɬɪɚɧɫɮɨɪɦɚɬɨɪɚ. 

Ƚɚɡ ɱɟɪɟɡ ɝɚɡɨɜɭɸ ɚɪɦɚɬɭɪɭ 9, ɫɨɫɬɨɹɳɭɸ ɢɡ ɨɬɫɟɱɧɨɝɨ ɤɥɚɩɚɧɚ ɢ 
ɪɟɝɭɥɹɬɨɪɚ ɪɚɫɯɨɞɚ ɝɚɡɚ, ɩɨɫɬɭɩɚɟɬ ɜ ɝɚɡɨɜɵɣ ɤɨɥɥɟɤɬɨɪ ɝɨɪɟɥɤɢ, ɝɞɟ 
ɩɪɨɢɫɯɨɞɢɬ ɟɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɨ ɩɢɥɨɧɚɦ. ȼɨɡɞɭɯ, ɧɚɝɧɟɬɚɟɦɵɣ ɝɨɪɟɥɨɱɧɵɦ 
ɜɟɧɬɢɥɹɬɨɪɨɦ 6, ɩɨɫɬɭɩɚɟɬ ɜ ɦɟɠɩɢɥɨɧɧɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ. ɇɚ ɝɨɪɟɥɤɟ 
ɩɪɟɞɭɫɦɨɬɪɟɧɵ ɧɢɩɩɟɥɢ ɞɥɹ ɨɬɛɨɪɚ ɢɦɩɭɥɶɫɨɜ ɞɚɜɥɟɧɢɹ ɝɚɡɚ ɢ ɜɨɡɞɭɯɚ ɩɟɪɟɞ 
ɝɨɪɟɥɤɨɣ.  

ɉɪɢɧɰɢɩ ɞɟɣɫɬɜɢɹ ɝɨɪɟɥɤɢ ɨɫɧɨɜɚɧ ɧɚ ɫɬɪɭɣɧɨɦ ɫɦɟɲɟɧɢɢ ɩɪɢɪɨɞɧɨɝɨ 
ɝɚɡɚ ɫ ɜɨɡɞɭɯɨɦ ɢ ɨɛɪɚɡɨɜɚɧɢɢ ɝɨɪɸɱɟɣ ɫɦɟɫɢ ɧɚ ɮɪɨɧɬɟ ɫɬɚɛɢɥɢɡɢɪɭɸɳɢɯ 
ɩɪɨɰɟɫɫ ɝɨɪɟɧɢɹ ɩɢɥɨɧɨɜ.  

ɉɪɨɞɭɤɬɵ ɫɝɨɪɚɧɢɹ ɫɦɟɲɢɜɚɸɬɫɹ ɫ ɩɨɬɨɤɨɦ ɜɨɡɞɭɯɚ, ɤɨɬɨɪɵɣ 
ɧɚɝɧɟɬɚɟɬɫɹ ɨɫɧɨɜɧɵɦ ɜɟɧɬɢɥɹɬɨɪɨɦ 2, ɢ ɩɨɞɚɸɬɫɹ ɧɚ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 
ɨɛɴɟɤɬ. [11] 
 

 
Ɋɢɫɭɧɨɤ 5.2 – ɋɯɟɦɚ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ ɄɊɈɇ-ɌɍɊȻɈ 

 
5.2 Ɋɚɫɱёɬ ɡɚɝɪɹɡɧɟɧɢɹ ɨɬ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ ɄɊɈɇ-2.5 ɌɍɊȻɈ-400 
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ȼɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɨɢɫɯɨɞɢɬ ɨɬ ɬɨɩɤɢ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ 
ɩɪɢ ɫɠɢɝɚɧɢɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ. ȼɟɳɟɫɬɜɚɦɢ, ɜɵɞɟɥɹɸɳɢɦɢɫɹ ɩɪɢ ɩɪɨɰɟɫɫɟ 
ɫɭɲɤɢ, ɪɚɛɨɬɚɸɳɟɣ ɧɚ ɩɪɢɪɨɞɧɨɦ ɝɚɡɟ, ɹɜɥɹɸɬɫɹ: ɞɢɨɤɫɢɞ ɚɡɨɬɚ (N02), ɨɤɫɢɞ 
ɫɟɪɵ (SO2), ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ (ɋɈ2), ɛɟɧɡ(ɚ)ɩɢɪɟɧ. [24] 
 

5.2.1 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ N02 
 
Ʉɨɥɢɱɟɫɬɜɨ ɨɤɫɢɞɨɜ ɚɡɨɬɚ (ɜ ɩɟɪɟɫɱɟɬɟ ɧɚ NO2), ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɜ 

ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ (ɬ/ɝɨɞ), ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 3.11. 
ȼ = 523,640 ɬɵɫ.ɦ3/ɝɨɞ;  
Qir = 35,59 ɆȾɠ/ɦ3;  𝐾ேைమ  = 0,05;  
β – ɤɨɷɮɮɢɰɢɟɧɬ, ɡɚɜɢɫɹɳɢɣ ɨɬ ɫɬɟɩɟɧɢ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɨɜ 

ɚɡɨɬɚ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɢɦɟɧɟɧɢɹ ɬɟɯɧɢɱɟɫɤɢɯ ɪɟɲɟɧɢɣ. Ⱦɥɹ ɤɨɬɥɨɜ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɞɨ 30 ɬ/ɱ β=0. 
ேைమܯ   =  Ͳ,ͲͲͳ ∙  ͷʹ͵,͸Ͷ ∙  ͵ͷ,͸ͻ ∙  Ͳ,Ͳͷ ∙  ሺͳ −  Ͳሻ  =  Ͳ,ͻ͵ʹ ˕/ˆ  

 
5.2.2 Ɉɤɫɢɞɵ ɫɟɪɵ 

 

ɋɭɦɦɚɪɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɤɫɢɞɨɜ ɫɟɪɵ 
2SOM , ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɜ 

ɚɬɦɨɫɮɟɪɭ ɫ ɞɵɦɨɜɵɦɢ ɝɚɡɚɦɢ (ɬ/ɝɨɞ), ɜɵɱɢɫɥɹɸɬ ɩɨ ɮɨɪɦɭɥɟ 3.12. 
ȼ = 523,640 ɬɵɫ.ɦ3/ɝɨɞ;  
Sr - ɫɨɞɟɪɠɚɧɢɟ ɫɟɪɵ ɜ ɬɨɩɥɢɜɟ ɧɚ ɪɚɛɨɱɭɸ ɦɚɫɫɭ, Sr =0.02%; 

'

2SO  - ɞɨɥɹ ɨɤɫɢɞɨɜ ɫɟɪɵ, ɫɜɹɡɵɜɚɟɦɵɯ ɥɟɬɭɱɟɣ ɡɨɥɨɣ ɜ ɤɨɬɥɟ, '

2SO =0; 
''

2SO  - ɞɨɥɹ ɨɤɫɢɞɨɜ ɫɟɪɵ, ɭɥɚɜɥɢɜɚɟɦɵɯ ɜ ɦɨɤɪɨɦ ɡɨɥɨɭɥɨɜɢɬɟɥɟ 
ɩɨɩɭɬɧɨ ɫ ɭɥɚɜɥɢɜɚɧɢɟɦ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ ''

2SO  = 0. 

ௌைమܯ  = Ͳ,Ͳʹ ∙ ͷʹ͵,͸Ͷ ∙ Ͳ,Ͳʹ ∙ ሺͳ − Ͳሻሺͳ − Ͳሻ = Ͳ,ʹͲͻ ˕/ˆ 
 
5.2.3 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɋɈ2 
 
Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɭɝɥɟɪɨɞɚ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ (ɬ/ɝɨɞ) ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ 

ɮɨɪɦɭɥɟ 3.13. 
ȼ = 523,640 ɬɵɫ.ɦ3/ɝɨɞ; 
q3=0,5;  
R=0,65; 
Qir=35,59 ɆȾɠ/ɦ3; 
q4=0,5; 
஼ைଶܥ   =  Ͳ,ͷ ∙ Ͳ,͸ͷ ∙ ͵ͷ,ͷͻ = ͳͳ,ͷ͸͸  ˍˆ/ͳͲͲͲ ∙  ˏଷ  
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ʞ஼ைଶ  =  Ͳ,ͲͲͳ ∙  ͳͳ,ͷ͸͸ ∙  ͷʹ͵,͸Ͷ ∙  ሺͳ – ଴,ହଵ଴଴ሻ  =  ͸,Ͳʹ͸ ˕/ˆ.   ɬ 

 
 
5.2.4 Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ 
 
Ɋɚɫɱɟɬ ɜɵɛɪɨɫɨɜ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɜ ɟɞɢɧɢɰɭ ɜɪɟɦɟɧɢ (ɬ/ɝɨɞ) ɜɵɩɨɥɧɹɟɬɫɹ 

ɩɨ ɮɨɪɦɭɥɟ 15, ɝɞɟ ɋȻ(ɚ)ɉ – ɤɨɧɰɟɧɬɪɚɰɢɹ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ, ɦɝ/ɧɦ3, ɜ ɫɭɯɢɯ 
ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ ɦɚɡɭɬɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɬɨɩɨɱɧɨɣ ɡɨɧɵ ɩɪɨɦɵɲɥɟɧɧɵɯ 
ɬɟɩɥɨɷɧɟɪɝɟɬɢɱɟɫɤɢɯ ɤɨɬɥɨɜ ɦɚɥɨɣ ɦɨɳɧɨɫɬɢ: 

- ɩɪɢ 
''
T  = 1,08 - 1,25: 

ʐሺ˃ሻʞܥ   =  ͳͲ−ଷ  Ͳ,Ͳͷͻ + Ͳ,Ͳ͹ͻ ∙ ͳͲ−ଷ ∙ 𝑞𝑉  ݁ଷ,଼ሺ𝑎𝑇′′−ଵሻ КʓКʟКʠʡ;    ˏˆ/ːˏଷ   
 

''
T  - ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɜ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ ɧɚ ɜɵɯɨɞɟ ɢɡ 

ɬɨɩɤɢ, ''
T 1,18; 

qv - ɬɟɩɥɨɧɚɩɪɹɠɟɧɢɟ ɬɨɩɨɱɧɨɝɨ ɨɛɴɟɦɚ, ɤȼɬ/ɦ3; 
ɉɪɢ ɫɠɢɝɚɧɢɢ ɧɟɩɪɨɟɤɬɧɨɝɨ ɬɨɩɥɢɜɚ ɜɟɥɢɱɢɧɚ qv ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ 

ɫɨɨɬɧɨɲɟɧɢɸ 3.17: 
 𝑞𝑉  = ௉ܤ   ∙  ܳ𝑖𝑉 𝑉⁄  =   ˕/ˆ.    
  
ȼɪ - ɪɚɫɱɟɬɧɵɣ ɪɚɫɯɨɞ ɬɨɩɥɢɜɚ ɧɚ ɧɨɦɢɧɚɥɶɧɨɣ ɧɚɝɪɭɡɤɟ, ɤɝ/ɫ (ɦ3/ɫ);  
 
ȼɪ = ȼ(1 – q4/100);                                                                                  (3.18) 
 
q4=0,5. 
B= 265 ɦ3/ɫ ; 

r
iQ =35590 ɤȾɠ/ɤɝ; 

VT=5 ɦ3. 
Ʉɞ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɧɚɝɪɭɡɤɢ ɤɨɬɥɚ ɧɚ 

ɤɨɧɰɟɧɬɪɚɰɢɸ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɜ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ, Ʉɞ = 2 ; 
Ʉɪ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɪɟɰɢɪɤɭɥɹɰɢɢ ɞɵɦɨɜɵɯ 

ɝɚɡɨɜ ɧɚ ɤɨɧɰɟɧɬɪɚɰɢɸ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɜ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ, Ʉɪ = 1,4; 
ɄɋɌ - ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɜɥɢɹɧɢɟ ɫɬɭɩɟɧɱɚɬɨɝɨ ɫɠɢɝɚɧɢɹ ɧɚ 

ɤɨɧɰɟɧɬɪɚɰɢɸ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɜ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ, ɄɋɌ = 2.  
Ɉɛɴɟɦ ɫɭɯɢɯ ɞɵɦɨɜɵɯ ɝɚɡɨɜ, ɨɛɪɚɡɭɸɳɢɯɫɹ ɩɪɢ ɩɨɥɧɨɦ ɫɝɨɪɚɧɢɢ 1 ɤɝ 

ɬɨɩɥɢɜɚ, ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 19: 
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𝑉ʠʒ  =  𝐾 ∙  ܳ𝑖௥ ∙ 𝐾˒                                                                                   
(3.19) 

 
Ʉ – ɤɨɷɮɮɢɰɢɟɧɬ, ɭɱɢɬɵɜɚɸɳɢɣ ɯɚɪɚɤɬɟɪ ɬɨɩɥɢɜɚ, Ʉ=0,345; 
Ʉɉ – ɤɨɷɮɮɢɰɢɟɧɬ ɩɟɪɟɫɱɟɬɚ, Ʉɉ=10-6; 
Ɋɚɫɱɟɬ Ȼɟɧɡ(ɚ)ɩɢɪɟɧɚ: 
௣ܤ   =  ʹ͸ͷ ∙  ሺͳ – ଴,ହଵ଴଴ሻ  =  ʹ͸͵,͸͹ͷ ˏଷ/˔  𝑞𝑉  =  ଶ଺ଷ,଺଻ହ ∙ଷହହଽ଴଼ = ͳ,ͺ͹ ∙ ͳͲ଺ ˏˆ/ːˏଷ  ܥʐሺ˃ሻʞ  =  ͳͲ−ଷ  ଴,଴ହଽ+଴,଴଻ଽ∙ଵ଴−య∙ଵ,଼଻∙ଵ଴ల  ௘య,8ሺభ,భ8−భሻ ʹ ∙ ͳ,Ͷ ∙ ʹ =  Ͳ,Ͷͳ͹ ˏˆ/ːˏଷ  𝑉ʠʒ  =  Ͳ,͵Ͷͷ ∙  ͵ͷͷͻͲ ∙ ͳͲ−଺ = Ͳ,Ͳͳʹ͵ ˏଷ  Мʐሺ˃ሻʞ  =  Ͳ,Ͷͳ͹ ∙  Ͳ,Ͳͳʹ͵ ∙  ͷʹ͵,͸Ͷ ∙  ͳͲ−଺  = Ͳ,ʹ͸ͺ ∙  ͳͲ−଺  ˕/ˆˑˇ.  

 
5.3 Ɋɚɫɱёɬ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 
 
Ɋɚɫɱёɬ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɨɢɡɜɨɞɢɬɫɹ ɨɬ 

ɨɞɢɧɨɱɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɤɪɭɝɥɨɝɨ ɫɟɱɟɧɢɹ – ɞɵɦɨɜɨɣ ɬɪɭɛɵ ɨɬ ɬɨɩɤɢ 
ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ ɫɭɲɢɥɶɧɨɝɨ ɛɚɪɚɛɚɧɚ ɜ ɰɟɯɟ ɞɟɪɟɜɨɨɛɪɚɛɨɬɤɢ ɩɨ ɦɟɬɨɞɢɤɟ 
ɪɚɫɱɟɬɚ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, 
ɫɨɞɟɪɠɚɳɢɯɫɹ ɜ ɜɵɛɪɨɫɚɯ ɩɪɟɞɩɪɢɹɬɢɣ ɞɥɹ ɫɥɟɞɭɸɳɢɯ ɜɟɳɟɫɬɜ: 

 ɛɟɧɡ(ɚ)ɩɢɪɟɧ; 
 ɨɤɫɢɞ ɫɟɪɵ; 
 ɞɢɨɤɫɢɞ ɚɡɨɬɚ; 
 ɨɤɫɢɞ ɭɝɥɟɪɨɞɚ. 
Ɋɚɫɱёɬ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɞɵɦɨɜɨɣ ɬɪɭɛɵ:  
Ɋɚɫɱɟɬ ɤɨɧɰɟɧɬɪɚɰɢɣ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ: 
 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɛ(ɚ)ɩ ɧɚɯɨɞɢɦ ɩɨ 

ɮɨɪɦɭɥɟ 4.1: 
 ܿˏ  =  ଶ଴଴ ∙ ଴,଴଴଼ସ ∙ଵ଴−ల∙ ଵ ∙ ଵ,଴ଶ ∙ ଵ ∙ ଵଷହమ ∙ √଺,଻଼ଶ ∙ ଽ଴,ହయ  =  ͳ,͸Ͷ͸ ∙ ͳͲ−ଵଵ ˏˆ/ˏଷ

  

 
 Ɋɚɫɫɬɨɹɧɢɟ xɦ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ ɩɨ ɮɨɪɦɭɥɟ 4.9: 
 𝑥ˏ  =  ହ – ଵସ  ∙  ͳͶ,ͲͺͶ ∙  ͵ͷ =  Ͷͻʹ,ͻͶ ˏ  

 
 Ʉɨɷɮɮɢɰɢɟɧɬ S1 ɞɥɹ ɪɚɫɫɬɨɹɧɢɹ ɯ: 
ɯ = 150 ɦ: x/xɦ = 0,304;  ଵܵ  =  ͵ ∙  ሺͲ,͵ͲͶሻସ –  ͺ ∙  ሺͲ,͵ͲͶሻଷ  +  ͸ ∙  ሺͲ,͵ͲͶሻଶ  = Ͳ,͵ͷͷ; 

ɯ = 280,153 ɦ: x/xɦ = 0,568; ଵܵ  =  ͵ ∙  ሺͲ,ͷ͸ͺሻସ –  ͺ ∙  ሺͲ,ͷ͸ͺሻଷ  +  ͸ ∙  ሺͲ,ͷ͸ͺሻଶ  = Ͳ,͹ͺʹ; 
ɯ = 300 ɦ: x/xɦ = 0,608; 
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ଵܵ  =  ͵ ∙  ሺͲ,͸Ͳͺሻସ –  ͺ ∙  ሺͲ,͸Ͳͺሻଷ  +  ͸ ∙  ሺͲ,͸Ͳͺሻଶ  = Ͳ,ͺʹͻ; 
ɯ = 492,94 ɦ: x/xɦ = 1; ଵܵ  =  ଵ,ଵଷ଴,ଵଷ ∙ ሺଵሻమ + ଵ  =  ͳ. 

 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫɛ(ɚ)ɩ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɩɨ ɮɨɪɦɭɥɟ 4.11: 
 
ɯ = 150 ɦ: ˔˄ሺ˃ሻ˒ଵହ଴  =  Ͳ,͵ͷͷ ∙ ͳ,͸Ͷ͸ ∙ ͳͲ−ଵଵ =  Ͳ,ͷͺͶ͵ ∙ ͳͲ−ଵଵ ˏˆ/ˏଷ;  
ɯ = 280,153 ɦ: ˔˄ሺ˃ሻ˒ଶ଼଴,ଵହଷ  = Ͳ,͹ͺʹ ∙  ͳ,͸Ͷ͸ ∙ ͳͲ−ଵଵ =   ͳ,ʹͺ͹ ∙ ͳͲ−ଵଵ ˏˆ/ˏଷ;  
ɯ = 300ɦ: ˔˄ሺ˃ሻ˒ଷ଴଴  =  Ͳ,ͺʹͻ ∙ ͳ,͸Ͷ͸ ∙ ͳͲ−ଵଵ   =   ͳ,͵͸Ͷ ∙ ͳͲ−ଵଵ ˏˆ/ˏଷ;  
ɯ = 492,94 ɦ: ˔˄ሺ˃ሻ˒ସଽଶ,ଽସ  = ͳ ∙  ͳ,͸Ͷ͸ ∙ ͳͲ−ଵଵ   =     ͳ,͸Ͷ͸ ∙ ͳͲ−ଵଵ ˏˆ/ˏଷ. 

 
 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫɛ(ɚ)ɩ ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɜ ɞɨɥɹɯ ɉȾɄ ɩɨ ɮɨɪɦɭɥɟ 4.14: 
 ˔˄ሺ˃ሻ˒ଵହ଴  =    ଴,ହ଼ସଷ∙ଵ଴−భభ  + ଴,ଽ∙ଵ଴−భబଵ∙ଵ଴−భబ  =  Ͳ,ͻ;  ˔˄ሺ˃ሻ˒ଶ଼଴,ଵହଷ  =     ଵ,ଶ଼଻∙ଵ଴−భభ  + ଴,ଽ∙ଵ଴−భబଵ  = Ͳ,ͻ;  ˔˄ሺ˃ሻ˒ଷ଴଴  =     ଵ,ଷ଺ସ∙ଵ଴−భభ  + ଴,ଽଵ∙ଵ଴−భబ  = Ͳ,ͻ;  ˔˄ሺ˃ሻ˒ସଽଶ,ଽସ =   ͳ,͸Ͷ͸ ∙ ͳͲ−ଵଵ   +  Ͳ,ͻ ∙ ͳͲ−ଵ଴ͳ ∙ ͳͲ−ଵ଴  =  Ͳ,ͻ. 
 
Ɋɚɫɱɟɬ ɤɨɧɰɟɧɬɪɚɰɢɣ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ: 
 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɤɫɢɞɚ ɭɝɥɟɪɨɞɚ 

ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 4.1: 
 ܿˏ  =  ଶ଴଴ ∙ ଴,ଵଽଵ ∙ ଵ ∙ ଵ,଴ଶ ∙ ଵ ∙ ଵଷହమ ∙ √଺,଻଼ଶ ∙ ଽ଴,ହయ  =  Ͳ,ͲͲ͵͹Ͷ͵ ˏˆ/ˏଷ

  

 
 Ɋɚɫɫɬɨɹɧɢɟ xɦ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ ɩɨ ɮɨɪɦɭɥɟ 4.9: 

 𝑥ˏ  =  ହ – ଵସ  ∙  ͳͶ,ͲͺͶ ∙  ͵ͷ =  Ͷͻʹ,ͻͶ ˏ  

 
 Ʉɨɷɮɮɢɰɢɟɧɬ S1 ɞɥɹ ɪɚɫɫɬɨɹɧɢɹ ɯ: 
 
ɯ = 150 ɦ: x/xɦ = 0,304; ଵܵ  =  ͵ ∙  ሺͲ,͵ͲͶሻସ –  ͺ ∙  ሺͲ,͵ͲͶሻଷ  +  ͸ ∙  ሺͲ,͵ͲͶሻଶ  = Ͳ,͵ͷͷ; 
ɯ = 280,153 ɦ: x/xɦ = 0,568; ଵܵ  =  ͵ ∙  ሺͲ,ͷ͸ͺሻସ –  ͺ ∙  ሺͲ,ͷ͸ͺሻଷ  +  ͸ ∙  ሺͲ,ͷ͸ͺሻଶ  = Ͳ,͹ͺʹ; 
ɯ = 300 ɦ: x/xɦ = 0,608; ଵܵ  =  ͵ ∙  ሺͲ,͸Ͳͺሻସ –  ͺ ∙  ሺͲ,͸Ͳͺሻଷ  +  ͸ ∙  ሺͲ,͸Ͳͺሻଶ  = Ͳ,ͺʹͻ; 
ɯ = 492,94 ɦ: x/xɦ = 1; ଵܵ  =  ଵ,ଵଷ଴,ଵଷ ∙ ሺଵሻమ + ଵ  =  ͳ. 



81 
 

 
 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫco2 ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɩɨ ɮɨɪɦɭɥɟ 4.11: 
 
ɯ = 150 ɦ: ˔஼ைమଵହ଴  =  Ͳ,͵ͷͷ ∙ Ͳ,ͲͲ͵͹Ͷ͵  =  Ͳ,ͲͲͳ͵ʹͻ ˏˆ/ˏଷ;  
ɯ = 280,153 ɦ: ˔஼ைమଶ଼଴,ଵହଷ  = Ͳ,͹ͺʹ ∙  Ͳ,ͲͲ͵͹Ͷ͵  =  Ͳ,ͲͲʹͻʹ͹ ˏˆ/ˏଷ 

ɯ = 300ɦ: ˔஼ைమଷ଴଴  =  Ͳ,ͺʹͻ ∙ Ͳ,ͲͲ͵͹Ͷ͵ =  Ͳ,ͲͲ͵ͳͲ͵ ˏˆ/ˏଷ 

ɯ = 492,94 ɦ: ˔஼ைమସଽଶ,ଽସ  = ͳ ∙  Ͳ,ͲͲ͵͹Ͷ͵  =  Ͳ,ͲͲ͵͵͵ͳ ˏˆ/ˏଷ. 
 
 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫCO2 ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɜ ɞɨɥɹɯ ɉȾɄ ɩɨ ɮɨɪɦɭɥɟ 4.14: 
 ˔஼ைమଵହ଴  =    ଴,଴଴ଵଷଶଽ  + ଴,ସହ଴,ହ  = Ͳ,ͻͲͲʹ͸;  ˔஼ைమଶ଼଴,ଵହଷ   =    ଴,଴଴ଶଽଶ଻ + ଴,ସହ଴,ହ  = Ͳ,ͻͲͲͷͺ;  ˔஼ைమଷ଴଴ =    ଴,଴଴ଷଵ଴ଷ  + ସ,ହ଴,ହ  = Ͳ,ͻͲͲ͸ʹ;  ˔஼ைమସଽଶ,ଽସ =   Ͳ,ͲͲ͵͹Ͷ͵  +  Ͳ,ͶͷͲ,ͷ  =  Ͳ,ͻͲͲ͹ͷ. 
 
Ɋɚɫɱɟɬ ɤɨɧɰɟɧɬɪɚɰɢɣ ɞɢɨɤɫɢɞɚ ɚɡɨɬɚ: 
 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɢɨɤɫɢɞɚ ɚɡɨɬɚ 

ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 4.1: 
 ܿˏ  =  ଶ଴଴ ∙ ଴,଴ଶ଴ହ∙ ଵ ∙ ଵ,଴ଶ ∙ ଵ ∙ ଵଷହమ ∙ √଺,଻଼ଶ ∙ ଽ଴,ହయ  =  Ͳ,ͲͲͲͶͲͳ͹ ˏˆ/ˏଷ

  

 
 Ɋɚɫɫɬɨɹɧɢɟ xɦ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ ɩɨ ɮɨɪɦɭɥɟ 4.9: 
 𝑥ˏ  =  ହ – ଵସ  ∙  ͳͶ,ͲͺͶ ∙  ͵ͷ =  Ͷͻʹ,ͻͶ ˏ  

 
 Ʉɨɷɮɮɢɰɢɟɧɬ S1 ɞɥɹ ɪɚɫɫɬɨɹɧɢɹ ɯ: 
 
ɯ = 150 ɦ: x/xɦ = 0,304;  ଵܵ  =  ͵ ∙  ሺͲ,͵ͲͶሻସ –  ͺ ∙  ሺͲ,͵ͲͶሻଷ  +  ͸ ∙  ሺͲ,͵ͲͶሻଶ  = Ͳ,͵ͷͷ; 
ɯ = 280,153 ɦ: x/xɦ = 0,568; ଵܵ  =  ͵ ∙  ሺͲ,ͷ͸ͺሻସ –  ͺ ∙  ሺͲ,ͷ͸ͺሻଷ  +  ͸ ∙  ሺͲ,ͷ͸ͺሻଶ  = Ͳ,͹ͺʹ; 
ɯ = 300 ɦ: x/xɦ = 0,608; ଵܵ  =  ͵ ∙  ሺͲ,͸Ͳͺሻସ –  ͺ ∙  ሺͲ,͸Ͳͺሻଷ  +  ͸ ∙  ሺͲ,͸Ͳͺሻଶ  = Ͳ,ͺʹͻ; 
ɯ = 492,94 ɦ: x/xɦ = 1; ଵܵ  =  ଵ,ଵଷ଴,ଵଷ ∙ ሺଵሻమ + ଵ  =  ͳ. 

 
 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫNO2ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɩɨ ɮɨɪɦɭɥɟ 4.11: 
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ɯ = 150 ɦ: ˔ேைమଵହ଴  =  Ͳ,͵ͷͷ ∙ Ͳ,ͲͲͲͶͲͳ͹ =  Ͳ,ͲͲͲͳͶʹͶ ˏˆ/ˏଷ; 
ɯ = 280,153 ɦ: ˔ேைమଶ଼଴,ଵହଷ  = Ͳ,͹ͺʹ ∙  Ͳ,ͲͲͲͶͲͳ͹ =  Ͳ,ͲͲͲ͵ͳ͵͸ ˏˆ/ˏଷ; 
ɯ = 300ɦ: ˔ேைమଷ଴଴  = Ͳ,ͺʹͻ ∙  Ͳ,ͲͲͲͶͲͳ͹ =  Ͳ,ͲͲͲ͵͵͵ ˏˆ/ˏଷ; 
ɯ = 492,94 ɦ: ˔ேைమସଽଶ,ଽସ  = ͳ ∙   Ͳ,ͲͲͲͶͲͳ͹ =   Ͳ,ͲͲͲͶͲͳ͹ ˏˆ/ˏଷ 
 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫNO2 ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɜ ɞɨɥɹɯ ɉȾɄ ɩɨ ɮɨɪɦɭɥɟ 4.14: 
 ˔ேைమଵହ଴  =   ଴,଴଴଴ଵସଶସ  + ଴,ଵ଼଴,ଶ  =  Ͳ,ͻͲͲ͹ͳʹ;  ˔ேைమଶ଼଴,ଵହଷ  =   ଴,଴଴଴ଷଵଷ଺  + ଴,ଵ଼଴,ଶ  = Ͳ,ͻͲͳͷ͸ͺ;  ˔ேைమଷ଴଴  =    ଴,଴଴଴ଷଷଷ  + ଴,ଵ଼଴,ଶ  = Ͳ,ͻͲͳ͸͸ͷ;  ˔ேைమସଽଶ,ଽସ =   Ͳ,ͲͲͲͶͲͳ͹  +  Ͳ,ͳͺͲ,ʹ  =  Ͳ,ͻͲʹͲͲͺ. 

 

Ɋɚɫɱɟɬ ɤɨɧɰɟɧɬɪɚɰɢɣ ɞɢɨɤɫɢɞɚ ɫɟɪɵ: 
 Ɇɚɤɫɢɦɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢɡɟɦɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɢɨɤɫɢɞɚ ɚɡɨɬɚ 

ɧɚɯɨɞɢɦ ɩɨ ɮɨɪɦɭɥɟ 4.1: 
 ܿˏ  =  ଶ଴଴ ∙ ଴,଴଴଺଺ ∙ ଵ ∙ ଴,ଽ଻ଵ ∙ ଵ ∙ ଵଷହమ ∙ √଺,଻଼ଶ ∙ ଺଴,ହయ  =  Ͳ,ͲͲͲͳʹͻ͵ ˏˆ/ˏଷ

  

 
 Ɋɚɫɫɬɨɹɧɢɟ xɦ ɨɬ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ ɩɨ ɮɨɪɦɭɥɟ 4.9: 
 𝑥ˏ  =  ହ – ଵସ  ∙  ͳͶ,ͲͺͶ ∙  ͵ͷ =  Ͷͻʹ,ͻͶ ˏ  

 
 Ʉɨɷɮɮɢɰɢɟɧɬ S1 ɞɥɹ ɪɚɫɫɬɨɹɧɢɹ ɯ: 
 
ɯ = 150 ɦ: x/xɦ = 0,304;  ଵܵ  =  ͵ ∙  ሺͲ,͵ͲͶሻସ –  ͺ ∙  ሺͲ,͵ͲͶሻଷ  +  ͸ ∙  ሺͲ,͵ͲͶሻଶ  = Ͳ,͵ͷͷ; 
ɯ = 280,153 ɦ: x/xɦ = 0,568; ଵܵ  =  ͵ ∙  ሺͲ,ͷ͸ͺሻସ –  ͺ ∙  ሺͲ,ͷ͸ͺሻଷ  +  ͸ ∙  ሺͲ,ͷ͸ͺሻଶ  = Ͳ,͹ͺʹ; 
ɯ = 300 ɦ: x/xɦ = 0,608; ଵܵ  =  ͵ ∙  ሺͲ,͸Ͳͺሻସ –  ͺ ∙  ሺͲ,͸Ͳͺሻଷ  +  ͸ ∙  ሺͲ,͸Ͳͺሻଶ  = Ͳ,ͺʹͻ; 
ɯ = 492,94 ɦ: x/xɦ = 1; ଵܵ  =  ଵ,ଵଷ଴,ଵଷ ∙ ሺଵሻమ + ଵ  =  ͳ. 

 
 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫSO2 ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɩɨ ɮɨɪɦɭɥɟ 4.11: 
 
ɯ = 150 ɦ: ˔ௌைమଵହ଴  =  Ͳ,͵ͷͷ ∙ Ͳ,ͲͲͲͳʹͻ͵ =  Ͳ,ͲͲͲͲͶͷͻ ˏˆ/ˏଷ; 
ɯ = 280,153 ɦ: ˔ௌைమଶ଼଴,ଵହଷ  = Ͳ,͹ͺʹ ∙  Ͳ,ͲͲͲͳʹͻ͵ =  Ͳ,ͲͲͲͳͲͳͳ ˏˆ/ˏଷ; 
ɯ = 300ɦ: ˔ௌைమଷ଴଴  =  Ͳ,ͺʹͻ ∙ Ͳ,ͲͲͲͳʹͻ͵  =  Ͳ,ͲͲͲͳͲ͹ʹ ˏˆ/ˏଷ; 
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ɯ = 492,94 ɦ: ˔ௌைమସଽଶ,ଽସ  = ͳ ∙ Ͳ,ͲͲͲͳʹͻ͵ =  Ͳ,ͲͲͲͳʹͻ͵ ˏˆ/ˏଷ. 
 
 Ʉɨɧɰɟɧɬɪɚɰɢɹ ɫSO2 ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɜ ɞɨɥɹɯ ɉȾɄ ɩɨ ɮɨɪɦɭɥɟ 4.14: 
 ˔ௌைమଵହ଴  =    ଴,଴଴଴଴ସହଽ  + ଴,ସହ଴,ହ  =  Ͳ,ͻͲͲͲͻͳ;  ˔ௌைమଶ଼଴,ଵହଷ  =    ଴,଴଴଴ଵ଴ଵଵ+ ଴,ସହ଴,ହ  = Ͳ,ͻͲͲͲʹ;  ˔ௌைమଷ଴଴  =    ଴,଴଴଴ଵ଴଻ଶ  + ଴,ସହ଴,ହ  = Ͳ,ͻͲͲͲʹͳ;  ˔ௌைమସଽଶ,ଽସ =  Ͳ,ͲͲͲͳʹͻ͵  +  Ͳ,ͶͷͲ,ͷ  =  Ͳ,ͻͲͲͲʹ͸. 

 

Ɂɧɚɱɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɫɯ
i ɧɚ ɪɚɫɫɬɨɹɧɢɢ ɯ ɨɬ 

ɢɫɬɨɱɧɢɤɚ ɢ ɡɧɚɱɟɧɢɹ ɷɬɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ, ɜɵɪɚɠɟɧɧɵɟ ɜ ɞɨɥɹɯ ɉȾɄ ɫɜɟɞɟɧɵ 
ɜ ɬɚɛɥɢɰɭ 5.3. [12] 

Ɍɚɛɥɢɰɚ 38 - Ɂɧɚɱɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɫɯ
i ɧɚ 

ɪɚɫɫɬɨɹɧɢɢ ɯ ɨɬ ɢɫɬɨɱɧɢɤɚ ɢ ɡɧɚɱɟɧɢɹ ɷɬɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ, ɜɵɪɚɠɟɧɧɵɟ ɜ 
ɞɨɥɹɯ ɉȾɄ 

 
ɋɪɚɜɧɢɜ ɪɚɫɱёɬ ɪɚɫɫɟɢɜɚɧɢɹ ɞɨ ɢ ɩɨɫɥɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɦɨɠɧɨ ɨɬɦɟɬɢɬɶ, 

ɱɬɨ ɩɪɟɜɵɲɟɧɢɣ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɜɟɳɟɫɬɜ ɧɟ 
ɨɛɧɚɪɭɠɟɧɨ. Ȼɨɥɟɟ ɬɨɝɨ, ɡɧɚɱɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ ɡɧɚɱɢɬɟɥɶɧɨ ɫɧɢɡɢɥɢɫɶ.  

ɉɪɢɪɨɞɧɵɣ ɝɚɡ – ɜɚɠɧɟɣɲɢɣ ɜɢɞ ɬɨɩɥɢɜɚ ɢ ɫɵɪɶɹ ɜ ɧɚɲɟ ɜɪɟɦɹ. Ɉɧ 
ɢɦɟɟɬ ɪɹɞ ɞɨɫɬɨɢɧɫɬɜ ɩɟɪɟɞ ɞɪɭɝɢɦɢ ɜɢɞɚɦɢ ɬɨɩɥɢɜɚ:  

 ɫɬɨɢɦɨɫɬɶ ɝɚɡɚ ɞɟɲɟɜɥɟ, ɱɟɦ ɫɬɨɢɦɨɫɬɶ ɦɚɡɭɬɚ ɢɥɢ ɭɝɥɹ; 
 ɩɪɢɪɨɞɧɵɣ ɝɚɡ ɨɛɥɚɞɚɟɬ ɜɵɫɨɤɨɣ ɬɟɩɥɨɬɜɨɪɧɨɣ ɫɩɨɫɨɛɧɨɫɬɶɸ: 

ɭɞɟɥɶɧɚɹ ɬɟɩɥɨɟɦɤɨɫɬɶ ɛɨɥɶɲɟ, ɱɟɦ ɭ ɭɝɥɹ ɢɥɢ ɦɚɡɭɬɚ; 
 ɝɚɡ ɬɪɚɧɫɩɨɪɬɢɪɭɸɬ ɜ ɠɢɞɤɨɦ ɢɥɢ ɝɚɡɨɨɛɪɚɡɧɨɦ ɜɢɞɟ: 
 ɝɨɬɨɜ ɤ ɢɫɩɨɥɶɡɨɜɚɧɢɸ ɛɟɡ ɩɨɞɝɨɬɨɜɢɬɟɥɶɧɵɯ ɪɚɛɨɬ: 
 ɩɨɞɚɱɚ ɬɨɩɥɢɜɚ ɡɧɚɱɢɬɟɥɶɧɨ ɩɪɨɳɟ, ɱɟɦ ɭ ɦɚɡɭɬɚ ɢɥɢ ɭɝɥɹ. 

  

Ɂɧɚɱɟɧɢɹ 
ɤɨɧɰɟɧɬɪɚɰɢɣ 
ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɫɯ
i, 

ɦɝ/ɦ 

Ɋɚɫɫɬɨɹɧɢɟ x,ɦ 
Ɂɚɝɪɹɡɧɹɸɳɟɟ ɜɟɳɟɫɬɜɨ 

Ȼ(ɚ)ɩ CO2 NO2 SO2 

150 0,5843∙10-11 0,001329 0,0001424 0,0000459 

280,153 1,287∙10-11 0,002927 0,0003136 0,0001011 
300 1,364∙10-11 0,003103 0,000333 0,0001072 

492,94 1,646∙10-11 0,003743 0,0004017 0,0001293 

Ɂɧɚɱɟɧɢɹ 
ɤɨɧɰɟɧɬɪɚɰɢɣ 
ɡɚɝɪɹɡɧɹɸɳɢɯ 

ɜɟɳɟɫɬɜ ɫɯ
i, 

ɜɵɪɚɠɟɧɧɵɟ ɜ 
ɞɨɥɹɯ ɉȾɄ 

Ɋɚɫɫɬɨɹɧɢɟ x,ɦ 
Ɂɚɝɪɹɡɧɹɸɳɟɟ ɜɟɳɟɫɬɜɨ 

Ȼ(ɚ)ɩ CO2 NO2 SO2 
150 0,9 0,90026 0,900712 0,900091 

280,153 0,9 0,90058 0,901568 0,9002 
300 0,9 0,90062 0,901665 0,900021 

492,94 0,9 0,90075 0,902008 0,900026 
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6 ɗɤɨɧɨɦɢɱɟɫɤɚɹ ɱɚɫɬɶ 
 
Ⱦɚɧɧɵɣ ɪɚɡɞɟɥ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɵ ɫɬɚɜɢɬ ɡɚɞɚɱɭ ɩɨɤɚɡɚɬɶ, ɱɬɨ 

ɭɫɬɚɧɨɜɤɚ ɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɡɚɦɟɧɚ ɫɵɪɶɹ ɧɚ ɞɟɪɟɜɨɨɛɪɚɛɚɬɵɜɚɸɳɟɦ 
ɩɪɟɞɩɪɢɹɬɢɢ ɜ ɰɟɯɟ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ Ⱦɋɉ ɩɨɡɜɨɥɢɬ ɪɟɲɢɬɶ ɧɟɤɨɬɨɪɵɟ 
ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɟ ɩɪɨɛɥɟɦɵ ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ. ɉɪɢ 
ɩɪɨɢɡɜɨɞɫɬɜɟ Ⱦɋɉ, ɚ ɢɦɟɧɧɨ ɧɚ ɷɬɚɩɟ ɫɭɲɤɢ ɞɪɟɜɟɫɧɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɜ 
ɚɬɦɨɫɮɟɪɭ ɜɵɛɪɚɫɵɜɚɟɬɫɹ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɬɚɤɢɯ 
ɤɚɤ: ɦɚɡɭɬɧɚɹ ɡɨɥɚ, ɞɢɨɤɫɢɞ ɫɟɪɵ, ɞɢɨɤɫɢɞ ɚɡɨɬɚ, ɛɟɧɡ(ɚ)ɩɢɪɟɧ, ɨɤɫɢɞ 
ɭɝɥɟɪɨɞɚ, ɤɨɬɨɪɵɟ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɪɟɜɵɲɚɸɬ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɭɸ 
ɤɨɧɰɟɧɬɪɚɰɢɸ.  

ɐɟɥɶ ɨɰɟɧɤɢ: ɨɩɪɟɞɟɥɢɬɶ ɜɟɥɢɱɢɧɭ ɩɪɟɞɨɬɜɪɚɳёɧɧɨɝɨ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ 
ɢ ɷɤɨɧɨɦɢɱɟɫɤɨɝɨ ɭɳɟɪɛɚ, ɨɩɪɟɞɟɥɢɬɶ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɢ ɨɛɳɭɸ 
ɷɤɨɧɨɦɢɱɟɫɤɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɭɫɬɚɧɨɜɤɢ ɧɨɜɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɡɚɦɟɧɵ 
ɫɵɪɶɹ.  

ȼ ɪɚɛɨɬɟ ɛɭɞɭɬ ɪɚɫɫɱɢɬɚɧɵ ɡɚɬɪɚɬɵ ɧɚ ɜɧɟɞɪɟɧɢɟ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɩɨ ɟɝɨ ɷɤɫɩɥɭɚɬɚɰɢɢ ɜ ɰɟɧɚɯ 2018 ɝɨɞɚ. Ɍɚɤ ɠɟ ɨɩɪɟɞɟɥɟɧɵ 
ɩɥɚɬɚ ɡɚ ɜɵɛɪɨɫ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɞɨ ɭɫɬɚɧɨɜɤɢ ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ 
ɩɨɫɥɟ ɟɟ, ɬɟɦ ɫɚɦɵɦ ɛɭɞɟɬ ɧɚɣɞɟɧ ɩɪɟɞɨɬɜɪɚɳɟɧɧɵɣ ɭɳɟɪɛ. Ɂɧɚɹ 
ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ, ɬɟɤɭɳɢɟ ɡɚɬɪɚɬɵ ɢ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ ɧɚ 
ɩɪɟɞɩɪɢɹɬɢɢ, ɨɩɪɟɞɟɥɢɬɫɹ ɷɤɨɧɨɦɢɱɟɫɤɚɹ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɡɚɬɪɚɬ ɧɚ 
ɪɟɚɥɢɡɚɰɢɸ ɞɚɧɧɨɝɨ ɩɪɨɟɤɬɚ ɭɫɬɚɧɨɜɤɢ ɝɚɡɨɨɱɢɫɬɧɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 

 
6.1 Ʉɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 
 
Ⱦɥɹ ɨɫɭɳɟɫɬɜɥɟɧɢɹ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɩɭɬɟɦ ɡɚɦɟɧɵ 

ɫɭɳɟɫɬɜɭɸɳɟɝɨ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ, ɢɫɩɨɥɶɡɭɸɳɟɝɨ ɦɚɡɭɬ ɞɥɹ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɬɟɩɥɚ, ɧɟɨɛɯɨɞɢɦɨ ɭɫɬɚɧɨɜɢɬɶ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪ ɄɊɈɇ-2.5 ɌɍɊȻɈ-400, 
ɩɨɬɪɟɛɥɹɸɳɢɣ ɩɪɢɪɨɞɧɵɣ ɝɚɡ. 

ɉɨɬɪɟɛɭɟɬɫɹ ɩɪɢɨɛɪɟɫɬɢ 1 ɬɟɩɥɨɝɟɧɟɪɚɬɨɪ, ɫɬɨɢɦɨɫɬɶɸ 168 000,00 ɪɭɛ.  
Ɉɛɳɚɹ ɫɭɦɦɚ ɤɚɩɢɬɚɥɶɧɵɯ ɜɥɨɠɟɧɢɣ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɪɟɚɥɢɡɚɰɢɢ 

ɩɪɨɟɤɬɚ ɡɚɦɟɧɵ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ ɫ ɭɱɟɬɨɦ ɪɚɫɯɨɞɨɜ ɩɨ ɞɨɫɬɚɜɤɟ ɢ ɦɨɧɬɚɠɚ 
ɭɤɚɡɚɧɚ ɜ ɬɚɛɥɢɰɚɯ 6.1, 6.2 ɢ 6.3. 

 

Ɍɚɛɥɢɰɚ 6.1 – ɋɦɟɬɚ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɨɛɨɪɭɞɨɜɚɧɢɟ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

Ʉɨɥ-
ɜɨ, 
ɟɞ. 

ɐɟɧɚ ɡɚ 
ɟɞɢɧɢɰɭ, 
ɬɵɫ.ɪɭɛ. 

ɋɬɨɢɦɨɫɬɶ 
ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɪɚɫɯɨɞɨɜ ɢ 
ɦɨɧɬɚɠɚ, ɬɵɫ. 
ɪɭɛ. 

ɉɨɥɧɚɹ 
ɫɬɨɢ 
ɦɨɫɬɶ, 
ɬɵɫ.ɪɭɛ. 

ɇɨɪɦɚ 
ɚɦɨɪɬɢɡ
ɚɰɢɢ, % 

ɋɭɦɦɚ 
ɚɦɨɪɬɢɡɚɰɢɨɧ
ɧɵɯ 
ɨɬɱɢɫɥɟɧɢɣ, 
ɬɵɫ.ɪɭɛ. 

Ɍɟɩɥɨɝɟɧɟɪɚɬɨɪ 
ɄɊɈɇ-2.5 
ɌɍɊȻɈ-400 

1 168,00 25,2 193,2 10 19,32 

ɂɬɨɝɨ 1   193,2  19,32 
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Ɍɚɛɥɢɰɚ 6.2 – ɋɦɟɬɧɚɹ ɫɬɨɢɦɨɫɬɶ ɨɫɧɨɜɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɮɨɧɞɨɜ 

ȼɢɞ ɡɚɬɪɚɬ ɋɭɦɦɚ ɡɚɬɪɚɬ, ɬɵɫ. ɪɭɛ. ɍɞɟɥɶɧɵɟ 
ɤɚɩɢɬɚɥɶɧɵɟ ɡɚɬɪɚɬɵ 

Ɉɛɨɪɭɞɨɜɚɧɢɟ 193,2 0,03864 
ɉɪɨɱɢɟ ɮɨɧɞɵ 19,32 0,003864 
ɂɬɨɝɨ 212,52 0,042504 

 
Ɍɚɛɥɢɰɚ 6.3 -ɋɦɟɬɧɚɹ ɫɟɛɟɫɬɨɢɦɨɫɬɶ 

Ɋɚɫɱёɬ ɫɟɛɟɫɬɨɢɦɨɫɬɢ ɨɱɢɫɬɤɢ 
ɋɬɚɬɶɢ ɡɚɬɪɚɬ Ɂɚɬɪɚɬ ɧɚ ɜɟɫɶ ɨɛɴёɦ, ɬɵɫ.ɪɭɛ Ɂɚɬɪɚɬɵ ɧɚ ɟɞɢɧɢɰɭ ɨɱɢɳɚɟɦɵɯ 

ɝɚɡɨɜ  
ɗɧɟɪɝɟɬɢɱɟɫɤɢɟ ɡɚɬɪɚɬɵ 523,64 0,104728 
ɊɋɗɈ 435,534898 0,08710698 
ɐɟɯɨɜɵɟ ɪɚɫɯɨɞɵ 170,5833556 0,034116671 
ɂɬɨɝɨ ɰɟɯɨɜɚɹ 
ɫɟɛɟɫɬɨɢɦɨɫɬɶ 

1129,758254 0,225951651 

 
ɋɭɦɦɚ ɤɚɩɢɬɚɥɶɧɵɯ ɡɚɬɪɚɬ ɧɚ ɭɫɬɚɧɨɜɤɭ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ ɫɨɫɬɚɜɥɹɟɬ 

212 520 ɪɭɛ.  
 
6.2 Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɩɟɪɫɨɧɚɥɚ ɢ ɮɨɧɞɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ  
  
Ⱦɥɹ ɪɚɫɱёɬɚ ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɛɨɱɢɯ ɪɚɫɫɱɢɬɵɜɚɸɬ ɷɮɮɟɤɬɢɜɧɨɟ ɜɪɟɦɹ 

ɪɚɛɨɬɵ ɨɞɧɨɝɨ ɪɚɛɨɱɟɝɨ ɜ ɝɨɞ. Ⱦɥɹ ɷɬɨɝɨ ɫɨɫɬɚɜɥɹɟɬɫɹ ɛɚɥɚɧɫ ɪɚɛɨɱɟɝɨ 
ɜɪɟɦɟɧɢ. ɂɫɯɨɞɧɵɦɢ ɞɚɧɧɵɦɢ ɞɥɹ ɛɚɥɚɧɫɚ ɹɜɥɹɸɬɫɹ: ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ 
ɪɟɠɢɦ, ɤɨɥɢɱɟɫɬɜɨ ɪɚɛɨɱɢɯ ɫɦɟɧ, ɩɥɚɧɢɪɭɟɦɵɟ ɧɟɜɵɯɨɞɵ – ɬɚɛɥɢɰɚ 6.4. 

Ɏɨɧɞɵ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ: 
 ɤɚɥɟɧɞɚɪɧɵɣ; 
 ɧɨɦɢɧɚɥɶɧɵɣ; 
 ɩɨɥɟɡɧɵɣ (ɷɮɮɟɤɬɢɜɧɵɣ). 
Ʉɚɥɟɧɞɚɪɧɵɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ – ɷɬɨ ɞɧɢ ɹɜɨɤ ɢ ɧɟɹɜɨɤ ɧɚ 

ɪɚɛɨɬɭ. 
Ɍɚɛɟɥɶɧɵɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ – ɷɬɨ ɤɚɥɟɧɞɚɪɧɵɣ ɮɨɧɞ ɡɚ ɜɵɱɟɬɨɦ 

ɩɪɚɡɞɧɢɤɨɜ ɢ ɜɵɯɨɞɧɵɯ. 
ɉɨɥɟɡɧɵɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ – ɷɬɨ ɬɚɛɟɥɶɧɵɣ ɮɨɧɞ ɡɚ ɜɵɱɟɬɨɦ 

ɨɬɩɭɫɤɨɜ, ɧɟɹɜɨɤ ɩɨ ɛɨɥɟɡɧɢ. 
ȼ ɩɪɨɰɟɫɫɟ ɩɥɚɧɢɪɨɜɚɧɢɹ ɱɢɫɥɟɧɧɨɫɬɢ ɨɩɪɟɞɟɥɹɸɬ, ɹɜɨɱɧɵɣ ɢ 

ɫɩɢɫɨɱɧɵɣ ɫɨɫɬɚɜ ɪɚɛɨɱɢɯ. 
 

Ɍɚɛɥɢɰɚ 6.4 - Ȼɚɥɚɧɫ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ 
ɉɨɤɚɡɚɬɟɥɢ Ɋɟɠɢɦ ɪɚɛɨɬɵ, ɞɧ. 

ɇɟɩɪɟɪɵɜɧɵɣ ɉɪɟɪɵɜɧɵɣ 
Ʉɚɥɟɧɞɚɪɧɵɣ ɮɨɧɞ ɜɪɟɦɟɧɢ 365 365 
ɑɢɫɥɨ ɜɵɯɨɞɧɵɯ ɞɧɟɣ 182 104 
ɑɢɫɥɨ ɩɪɚɡɞɧɢɱɧɵɯ ɞɧɟɣ 0 12 
ɇɨɦɢɧɚɥɶɧɵɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ 183 249 
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ɇɟɜɵɯɨɞ ɩɨ ɩɪɢɱɢɧɚɦ (ɨɬɩɭɫɤ, ɛɨɥɟɡɧɶ, ɩɪɨɱɢɟ) 40 24 
ɗɮɮɟɤɬɢɜɧɵɣ ɮɨɧɞ ɪɚɛɨɱɟɝɨ ɜɪɟɦɟɧɢ 123 209 
Ʉɨɷɮɮɢɰɢɟɧɬ ɫɩɢɫɨɱɧɨɝɨ ɫɨɫɬɚɜɚ 2,55 1,11 

Ɍɚɛɥɢɰɚ 6.5 - Ɋɚɫɱɟɬ ɱɢɫɥɟɧɧɨɫɬɢ ɢ ɮɨɧɞɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɰɟɯɨɜɨɝɨ 
ɩɟɪɫɨɧɚɥɚ 
Ⱦɨɥɠɧɨɫɬɶ ɑɢɫɥ

ɟɧɧɨ
ɫɬɶ, 
ɱɟɥ. 

Ⱦɨɩɥɚɬɚ ɡɚ 
ɜɧɟɞɪɟɧɢɟ 
ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɝɨ 
ɦɟɪɨɩɪɢɹɬɢɹ, ɪɭɛ. 

Ƚɨɞɨɜɨɣ ɮɨɧɞ 
ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ , 
ɬɵɫ. ɪɭɛ. 

Ƚɨɞɨɜɨɣ ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ 
ɩɥɚɬɵ ɫ ɭɱёɬɨɦ ɪɚɣɨɧɧɨɝɨ 
ɤɨɷɮɮɢɰɢɟɧɬɚ ɢ ɫɟɜɟɪɧɵɯ 
ɧɚɞɛɚɜɨɤ, ɬɵɫ. ɪɭɛ. 

Ⱦɢɪɟɤɬɨɪ 1 120000 30 48 
ɇɚɱɚɥɶɧɢɤ 
ɷɤɨɥ. ɨɬɞɟɥɚ 

1 39000 24 38,4 

   ɂɬɨɝɨ: 86,4 

 
ɑɢɫɥɟɧɧɨɫɬɶ ɜɫɩɨɦɨɝɚɬɟɥɶɧɵɯ ɪɚɛɨɱɢɯ ɨɛɫɥɭɠɢɜɚɸɳɢɯ 

ɬɟɩɥɨɝɟɧɟɪɚɬɨɪ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.6. 
əɜɨɱɧɵɣ ɫɨɫɬɚɜ ɪɚɛɨɱɢɯ – ɱɢɫɥɟɧɧɨɫɬɶ ɪɚɛɨɬɧɢɤɨɜ, ɤɨɬɨɪɵɟ ɞɨɥɠɧɵ 

ɟɠɟɞɧɟɜɧɨ ɹɜɥɹɬɶɫɹ ɧɚ ɩɪɟɞɩɪɢɹɬɢɟ ɞɥɹ ɜɵɩɨɥɧɟɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɣ 
ɩɪɨɝɪɚɦɦɵ. 

ɋɩɢɫɨɱɧɵɣ ɫɨɫɬɚɜ ɪɚɛɨɱɢɯ – ɜɤɥɸɱɚɟɬ ɜɫɟɯ ɪɚɛɨɬɧɢɤɨɜ, ɱɢɫɥɹɳɢɯɫɹ ɧɚ 
ɩɪɟɞɩɪɢɹɬɢɢ ɩɨ ɫɩɢɫɤɭ, ɬ.ɟ. ɢ ɬɟɯ, ɤɨɬɨɪɵɟ ɨɬɫɭɬɫɬɜɭɸɬ ɩɨ ɩɪɢɱɢɧɚɦ 
ɪɚɡɪɟɲɟɧɧɵɦ ɬɪɭɞɨɜɵɦ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ. 

 
Ɍɚɛɥɢɰɚ 6.6 – Ɋɚɫɱɟɬ ɫɩɢɫɨɱɧɨɣ ɱɢɫɥɟɧɧɨɫɬɢ ɪɚɛɨɱɢɯ 

Ʉɚɬɟɝɨɪɢɢ 
ɪɚɛɨɱɢɯ 
 

Ʉɨɥɢɱɟɫɬɜɨ 
ɟɞɢɧɢɰ 
ɨɛɨɪɭɞɨɜɚɧɢ
ɹ, ɲɬ. 

ɇɨɪɦɚɬɢɜ 
ɱɢɫɥɟɧɧɨɫ
ɬɢ 

ɑɢɫɥɨ 
ɫɦɟɧ 

Ʉɨɷɮɮɢɰɢɟɧɬ 
ɫɩɢɫɨɱɧɨɝɨ 
ɫɨɫɬɚɜɚ 

ɑɢɫɥɟɧɧɨɫɬɶ, ɱɟɥ 
 
ɹɜɨɱɧɚɹ ɫɩɢɫɨɱɧɚɹ 

ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɟ ɪɚɛɨɱɢɟ 
ɋɥɟɫɚɪɶ ɩɨ 
ɨɛɫɥɭɠɢɜɚ
ɧɢɸ 
ɨɛɨɪɭɞɨɜɚɧ
ɢɹ 

1 2 2 2,955 1 3 

ɋɥɟɫɚɪɶ ɩɨ 
ɪɟɦɨɧɬɭ 

1 1 1 1,11 1 1 

ȼɫɟɝɨ 
ɪɚɛɨɱɢɯ 

    2 4 

 
Ʉɨɷɮɮɢɰɢɟɧɬ ɞɨɩɥɚɬ ɤ ɬɚɪɢɮɧɨɦɭ ɮɨɧɞɭ ɪɚɜɟɧ 1,3 (30 %), ɪɚɣɨɧɧɵɣ 

ɤɨɷɮɮɢɰɢɟɧɬ. Ɋɟɡɭɥɶɬɚɬɵ ɝɨɞɨɜɨɝɨ ɮɨɧɞɚ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɪɚɛɨɱɢɯ ɫɜɟɞɟɧɵ 
ɜ ɬɚɛɥɢɰɭ 6.7. 
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Ɍɚɛɥɢɰɚ 6.7- ɒɬɚɬɧɨɟ ɪɚɫɩɢɫɚɧɢɟ ɢ ɮɨɧɞ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 
ɉɪɨɮɟɫɫɢɹ ɋɩɢɫɨ

ɱɧɚɹ 
ɱɢɫɥɟ
ɧɧɨɫɬ
ɶ 

Ɍɚɪɢɮ
ɧɚɹ 
ɫɬɚɜɤɚ 

Ɏɨɧɞ 
ɪɚɛɨɱɟɝɨ 
ɜɪɟɦɟɧɢ 

Ɍɚɪɢɮɧɵɣ 
ɮɨɧɞ, ɬɵɫ. 
ɪɭɛ. 

ɉɪɟɦɢɢ Ⱦɨɩɥɚɬɚ ɡɚ 
ɪɚɛɨɬɭ ɜ 
ɧɨɱɧɨɟ ɢ 
ɜɟɱɟɪɧɟɟ 
ɜɪɟɦɹ 

Ⱦɨɩɥɚɬɚ 
ɡɚ ɪɚɛɨɬɭ 
ɜ 
ɩɪɚɡɞɧɢɤ 

ɋɥɟɫɚɪɶ ɩɨ 
ɨɛɫɥɭɠɢɜɚɧɢɸ 

3 250 209 78,48 19,62 5,23 2,58 

ɋɥɟɫɚɪɶ ɩɨ 
ɪɟɦɨɧɬɭ 

1 200 123 28,6 7,15 0 0 

        
ɂɬɨɝɨ ɨɫɧɨɜɧɨɣ ɮɨɧɞ 
Ɂɉ 

ɂɬɨɝɨ ɫ ɭɱɟɬɨɦ ɪɚɣɨɧɧɨɝɨ 
ɤɨɷɮɮɢɰɢɟɧɬɚ, ɬɵɫ.ɪɭɛ 

Ⱦɨɩ. ɮ.ɡ.ɩ. 
(ɨɬɩɭɫɤ) ɬɵɫ.ɪɭɛ. 

ȼɫɟɝɨ ɮɨɧɞ Ɂɉ, 
ɬɵɫ.ɪɭɛ 

105,92 169,47 29,03 198,51 
35,75 57,2 60 117,2 
  ɂɬɨɝɨ: 315,707 

 
6.3 Ɋɚɫɱɟɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɧɚ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ 

ɦɟɪɨɩɪɢɹɬɢɹ   
 

 Ɋɚɫɱёɬ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɧɚ ɡɚɦɟɧɭ ɨɛɨɪɭɞɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɚɥɶɤɭɥɹɰɢɟɣ ɫɟɛɟɫɬɨɢɦɨɫɬɢ. 
 ȼɟɥɢɱɢɧɚ ɪɚɫɯɨɞɨɜ ɩɨ ɫɬɚɬɶɟ «Ɉɬɱɢɫɥɟɧɢɟ ɧɚ ɫɨɰɢɚɥɶɧɵɟ ɧɭɠɞɵ» 
ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɜ ɩɪɨɰɟɧɬɚɯ ɤ ɨɛɳɟɦɭ ɮɨɧɞɭ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ ɢ ɫɨɫɬɚɜɥɹɟɬ 
30%.  
 ȼɟɥɢɱɢɧɭ ɪɚɫɯɨɞɨɜ ɤɚɠɞɨɣ ɫɬɚɬɶɢ ɪɚɫɫɱɢɬɵɜɚɸɬ ɧɚ ɨɫɧɨɜɚɧɢɢ ɞɚɧɧɵɯ 
ɩɪɟɞɩɪɢɹɬɢɹ ɢɥɢ ɭɤɪɭɩɧɟɧɨ. ɋɬɨɢɦɨɫɬɶ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɩɪɢɧɢɦɚɟɬɫɹ 
1% ɨɬ ɫɬɨɢɦɨɫɬɢ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ. ɋɬɨɢɦɨɫɬɶ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ 
ɫɨɫɬɚɜɥɹɟɬ 2-3% ɨɬ ɛɚɥɚɧɫɨɜɨɣ ɫɬɨɢɦɨɫɬɢ ɪɟɦɨɧɬɢɪɭɟɦɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ. 
Ȼɨɥɟɟ ɬɨɱɧɨ ɡɚɬɪɚɬɵ ɩɨ ɞɚɧɧɨɣ ɫɬɚɬɶɟ ɨɩɪɟɞɟɥɹɸɬ ɧɚ ɨɫɧɨɜɚɧɢɟ ɪɟɦɨɧɬɧɵɯ 
ɧɨɪɦɚɬɢɜɨɜ ɢ ɝɪɚɮɢɤɨɜ ɪɟɦɨɧɬɨɜ. 
 Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ – 2% ɨɬ ɡɚɪɚɛɨɬɧɨɣ ɩɥɚɬɵ 
ɪɚɛɨɱɢɯ ɢ ɰɟɯɨɜɨɝɨ ɩɟɪɫɨɧɚɥɚ. ɋɨɞɟɪɠɚɧɢɟ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ 1-2% ɨɬ ɢɯ 
ɫɬɨɢɦɨɫɬɢ, ɬɟɤɭɳɢɣ ɪɟɦɨɧɬ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɹ 2-3% ɨɬ ɫɬɨɢɦɨɫɬɢ. 
Ʉɚɧɰɟɥɹɪɫɤɢɟ ɢ ɩɨɱɬɨɜɨ-ɬɟɥɟɝɪɚɮɧɵɟ ɪɚɫɯɨɞɵ ɩɪɢɧɢɦɚɸɬɫɹ ɞɨ 2 ɬɵɫ. ɪɭɛ ɧɚ 
ɤɚɠɞɨɝɨ ɪɭɤɨɜɨɞɢɬɟɥɹ ɢ ɫɩɟɰɢɚɥɢɫɬɚ ɢɥɢ ɩɨ ɞɚɧɧɵɦ ɩɪɟɞɩɪɢɹɬɢɹ. 

Ɂɚɬɪɚɬɵ ɩɨ ɫɬɚɬɶɟ «Эɧɟɪɝɟɬɢɱɟɫɤɢɟ ɡɚɬɪɚɬɵ» ɫɤɥɚɞɵɜɚɸɬɫɹ ɢɡ ɡɚɬɪɚɬ 
ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ, ɝɚɡ ɢ ɬ.ɞ. Ɉɰɟɧɤɚ ɡɚɬɪɚɬ ɧɚ ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ ɩɪɨɢɡɜɨɞɢɬɫɹ 
ɩɨ ɞɟɣɫɬɜɭɸɳɢɦ ɰɟɧɚɦ ɢ ɬɚɪɢɮɚɦ, ɭɫɬɚɧɨɜɥɟɧɧɵɦ ɡɚ 1 ɤȼɬ∙ɱ. 

Ɋɚɫɱɟɬɵ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɵɯ ɡɚɬɪɚɬ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɚɯ 6.8, 6.9. 
 
 
 
 



88 
 

 
 
 

Ɍɚɛɥɢɰɚ 6.8 - ɋɦɟɬɚ ɡɚɬɪɚɬ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɸ 
ɨɛɨɪɭɞɨɜɚɧɢɹ 

ɋɦɟɬɚ ɪɚɫɯɨɞɨɜ ɋɭɦɦɚ ɪɚɫɯɨɞɨɜ, ɬɵɫ. 
ɪɭɛ. 

Ⱥɦɨɪɬɢɡɚɰɢɹ ɦɚɲɢɧ ɢ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ 19,32 
ɗɤɫɩɥɭɚɬɚɰɢɹ ɨɛɨɪɭɞɨɜɚɧɢɹ: ɡɚɪɩɥɚɬɚ ɪɚɛɨɱɢɯ ɩɨ ɨɛɫɥɭɠɢɜɚɧɢɸ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɫɨɰɢɚɥɶɧɵɟ ɧɭɠɞɵ 

258,06 

ɋɬɨɢɦɨɫɬɶ ɫɦɚɡɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 1,93 
Ɍɟɤɭɳɢɣ ɪɟɦɨɧɬ ɨɛɨɪɭɞɨɜɚɧɢɹ: ɡɚɪɩɥɚɬɚ ɪɟɦɨɧɬɧɵɯ ɪɚɛɨɱɢɯ, 
ɨɬɱɢɫɥɟɧɢɹ ɧɚ ɫɨɰɢɚɥɶɧɵɟ ɧɭɠɞɵ 

152,36 

ɋɬɨɢɦɨɫɬɶ ɡɚɩɚɫɧɵɯ ɱɚɫɬɟɣ 3,86 
ɂɬɨɝɨ 435,53 

 
Ɍɚɛɥɢɰɚ 6.9 - ɋɦɟɬɚ ɰɟɯɨɜɵɯ ɪɚɫɯɨɞɨɜ  

ɇɚɢɦɟɧɨɜɚɧɢɟ ɷɥɟɦɟɧɬɨɜ ɋɭɦɦɚ, ɬɵɫ. ɪɭɛ. 
Ɂɚɪɚɛɨɬɧɚɹ ɩɥɚɬɚ ɰɟɯɨɜɨɝɨ ɩɟɪɫɨɧɚɥɚ (ɪɭɤɨɜɨɞɢɬɟɥɟɣ ɢ 
ɫɩɟɰɢɚɥɢɫɬɨɜ) 

86,4 

Ɉɬɱɢɫɥɟɧɢɹ ɧɚ ɫɨɰɢɚɥɶɧɨɟ ɫɬɪɚɯɨɜɚɧɢɟ 25,92 
Ɉɯɪɚɧɚ ɬɪɭɞɚ ɢ ɬɟɯɧɢɤɚ ɛɟɡɨɩɚɫɧɨɫɬɢ 8,04 
Ʉɚɧɰɟɥɹɪɫɤɢɟ ɢ ɩɨɱɬɨɜɨ-ɬɟɥɟɝɪɚɮɧɵɟ ɪɚɫɯɨɞɵ 8,00 
Ɋɚɫɯɨɞɵ ɩɨ ɢɡɨɛɪɟɬɟɧɢɸ 42,22 
ɂɬɨɝɨ 170,58 

 
6.4 Ɋɚɫɱёɬ ɭɥɚɜɥɢɜɚɟɦɨɣ ɦɚɫɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 

ɚɬɦɨɫɮɟɪɟ  
 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɜɟɳɟɫɬɜɚ ɦɨɠɧɨ ɧɚɣɬɢ ɭɥɚɜɥɢɜɚɟɦɭɸ ɦɚɫɫɭ. Ɇɚɫɫɚ ɡɚ-
ɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ, ɜɵɛɪɚɫɵɜɚɟɦɨɝɨ ɜ ɚɬɦɨɫɮɟɪɭ ɜ ɝɨɞ Ɇi , ɬ, 
ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɨ ɮɨɪɦɭɥɟ 6.1: 

 
Ɇi=ɋi · V i,                                                                        (6.1) 

 
ɝɞɟ    ɋi -ɤɨɧɰɟɧɬɪɚɰɢɹ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ, 
ɦɝ/ɦ3; 

V - ɝɨɞɨɜɨɣ ɨɛɴёɦ ɨɱɢɳɚɟɦɵɯ ɝɚɡɨɜɵɯ ɜɵɛɪɨɫɨɜ, ɦɥɧ. ɦ3/ɝɨɞ; 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɭɥɚɜɥɢɜɚɟɦɨɣ ɦɚɫɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 

ɫɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɭ 6.10. 
 

Ɍɚɛɥɢɰɚ 6.10 - Ɋɚɫɱёɬ ɭɥɚɜɥɢɜɚɟɦɨɣ ɦɚɫɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 
ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɡɚɝɪɹɡɧɹɸɳɟɝɨ 
ɜɟɳɟɫɬɜɚ 

ɋ1, 
ɦɝ/ɦ3 

ɋ2, 
ɦɝ/ɦ3 

Ɇ1, 
ɬ/ɝɨɞ 

Ɇ 2, ɬ/ɝɨɞ ΔɆ, ɬ/ɝɨɞ 

Ȼɟɧɡ(ɚ)ɩɢɪɟɧ 0,00008 1,646∙10-11 0,01711 0,35204∙10-10 0,01711 
Ɇɚɡɭɬɧɚɹ ɡɨɥɚ 0,0005707 0,00 0,12206 0,00 0,00 
Ⱥɡɨɬɚ ɞɢɨɤɫɢɞ 0,02 0,0004017 4,27754 0,08591 4,19162 
ɋɟɪɵ ɞɢɨɤɫɢɞ 0,002027 0,0001293 0,43353 0,02765 0,40587 
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ɍɝɥɟɪɨɞɚ ɨɤɫɢɞ 0,05 0,003743 10,6938 0,80054 9,89332 
ɂɬɨɝɨ: - - 15,54419 0,91411 14,50792 

 
Ɇɚɫɫɚ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɡɚ ɝɨɞ ɜ ɚɬɦɨɫɮɟɪɭ ɩɪɢ 

ɫɠɢɝɚɧɢɢ ɦɚɡɭɬɚ, ɪɚɜɧɚ 15,5441 ɬ/ɝɨɞ, ɚ ɩɪɢ ɫɠɢɝɚɧɢɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɦɚɫɫɚ 
ɫɨɫɬɚɜɢɬ – 14,50792 ɬ/ɝɨɞ.  

ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɦɟɪɨɩɪɢɹɬɢɹ ɫɨɫɬɚɜɥɹɟɬ:  
 

ɗ = ͳͶ,ͷͲ͹ͻʹ  ͳͷ,ͷͶͶͳͻ⁄   · ͳͲͲ = ͻ͵,͵͵%  

 
6.5 Ɋɚɫɱёɬ ɩɥɚɬɵ ɡɚ ɜɵɛɪɨɫɵ 

 
ɉɥɚɬɚ ɡɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɹɜɥɹɟɬɫɹ ɮɨɪɦɨɣ ɤɨɦɩɟɧɫɚɰɢɢ 

ɭɳɟɪɛɚ, ɧɚɧɨɫɢɦɨɝɨ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ. 
ɉɥɚɬɚ ɜ ɩɪɟɞɟɥɚɯ ɥɢɦɢɬɨɜ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɩɥɚɬɚ ɡɚ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 

ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ. ɇɨɪɦɚɬɢɜɵ ɩɥɚɬɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɡ ɡɚɬɪɚɬ ɜ ɰɟɥɨɦ ɩɨ 
ɪɟɝɢɨɧɭ ɧɚ ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɢ ɤɨɦɩɟɧɫɚɰɢɸ ɭɳɟɪɛɚ, ɧɚɧɨɫɢɦɨɝɨ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɟ. 

ɉɥɚɬɚ ɞɥɹ ɫɜɟɪɯɥɢɦɢɬɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɫɥɭɱɚɟ 
ɧɟɜɵɩɨɥɧɟɧɢɹ ɩɪɟɞɩɪɢɹɬɢɟɦ ɨɛɹɡɚɬɟɥɶɫɬɜ ɩɨ ɫɨɛɥɸɞɟɧɢɸ ɫɨɝɥɚɫɨɜɚɧɧɵɯ 
ɥɢɦɢɬɨɜ ɜɵɛɪɨɫɨɜ. ɇɨɪɦɚɬɢɜɵ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɫɯɨɞɹ ɢɡ ɡɚɬɪɚɬ ɩɪɟɞɩɪɢɹɬɢɹ ɧɚ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɟ ɭɳɟɪɛɚ ɢ ɜɡɢɦɚɸɬɫɹ ɜ ɤɪɚɬɧɨɦ ɪɚɡɦɟɪɟ. 

ȿɫɥɢ ɜɵɛɪɨɫ ɢɞёɬ ɜ ɩɪɟɞɟɥɚɯ ɉȾȼ, ɬɨ ɩɥɚɬɚ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɩɨ 
ɧɨɪɦɚɬɢɜɭ: 

 
ɉɥ = ɇi · mi · K,                                            

(6.2) 
 
ɝɞɟ     ɇi -ɧɨɪɦɚɬɢɜ ɩɥɚɬɵ ɡɚ ɜɵɛɪɨɫ i-ɬɨɣ ɬɨɧɧɵ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɜ 
ɩɪɟɞɟɥɚɯ ɉȾȼ, ɬ/ɝɨɞ; 
 ɦɚɫɫɚ i-ɬɨɝɨ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɜ ɩɪɟɞɟɥɚɯ ɉȾȼ, ɬ/ɝɨɞ;  
 K -ɤɨɷɮɮɢɰɢɟɧɬ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɫɢɬɭɚɰɢɢ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 
ɡɧɚɱɢɦɨɫɬɢ-ɪɚɣɨɧɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɨ ɫɬɟɩɟɧɶɸ ɡɚɝɪɹɡɧɟɧɢɹ ɢ ɞɟɝɪɚɞɚɰɢɢ, 
Ʉ=1,4. 

ȿɫɥɢ ɜɵɛɪɨɫ ɩɪɟɜɵɲɚɟɬ ɉȾȼ, ɬɨ ɩɥɚɬɚ ɡɚ ɩɪɟɜɵɲɟɧɢɟ ɜɡɢɦɚɟɬɫɹ ɜ 
ɩɹɬɢɤɪɚɬɧɨɦ ɪɚɡɦɟɪɟ. ȿɫɥɢ ɜɵɛɪɨɫ ɩɪɟɜɵɲɚɟɬ ȼɋȼ, ɬɨ ɩɥɚɬɚ ɡɚ ɩɪɟɜɵɲɟɧɢɟ 
ɜɡɢɦɚɟɬɫɹ ɜ ɞɜɚɞɰɚɬɢ ɩɹɬɢɤɪɚɬɧɨɦ ɪɚɡɦɟɪɟ. 

 
ɉɥ = ɇi · mi · K + 25 · H · (Ɇi - mi) · Ʉ,               

(6.3) 
 
Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱёɬɨɜ ɩɥɚɬɵ ɡɚ ɜɵɛɪɨɫɵ ɞɨ ɢ ɩɨɫɥɟ ɦɟɪɨɩɪɢɹɬɢɹ 

ɩɪɢɜɟɞɟɧɵ ɜ ɬɚɛɥɢɰɟ 6.11 ɢ 6.12. 
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Ɍɚɛɥɢɰɚ 6.11 - Ɋɚɫɱёɬ ɩɥɚɬɵ ɡɚ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɞɨ 

ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

ɇɚɢɦɟɧɨ
ɜɚɧɢɟ Ɂȼ 

Ɏɚɤɬɢɱɟɫ
ɤɢɣ 

ɜɵɛɪɨɫ(ɫɛ
ɪɨɫ), ɬ 

ȼɵɛɪɨɫ ɜ 
ɩɪɟɞɟɥɚɯ 
ɧɨɪɦ, ɬ 

Ɇɚɫɫɚ ɜ 
ɩɪɟɞɟɥɚ
ɯ ɧɨɪɦ 

ɋɜɟɪɯɥɢ
ɦɢɬɧɵɣ 

ɜɵɛɪɨɫ, ɬ 

Ʉɞ
ɨɩ 

ɇɨɪɦɚɬɢ
ɜɧɵɟ 
ɩɥɚɬɵ 

Ʉɷ, 

Ʉɞɨ

ɩ 

ɉɥɚɬɚ ɜ 
ɩɪɟɞɟɥɚɯ 

ɧɨɪɦ 

ɉɥɚɬɚ 
ɡɚ 

ɫɜɟɪɯɥ
ɢɦɢɬ 

Ɉɛɳɚɹ 
ɩɥɚɬɚ, 
ɪɭɛ. 

Ȼɟɧɡ(ɚ)ɩɢ
ɪɟɧ 

0,01711 0,01711 0,01711 0 1,2 5472967
8 

1,
2 

1348452 0 1348451,
698 

Ɇɚɡɭɬɧɚɹ 
ɡɨɥɚ 0,12206 0,10206 0,10206 0,02 1,2 2214 

1,
2 325,3836 1594,08 

1919,463
61 

Ⱥɡɨɬɚ 
ɞɢɨɤɫɢɞ 

4,27754 4,23754 4,23754 0,04 1,2 138,8 1,
2 

846,9656 199,872 1046,837
595 

ɋɟɪɵ 
ɞɢɨɤɫɢɞ 0,43354 0,43354 0,43354 0 1,2 45,4 

1,
2 28,34311 0 

28,34311
104 

ɍɝɥɟɪɨɞɚ 
ɨɤɫɢɞ 

10,6938 10,6938 10,6938 0 1,2 1,6 
1,
2 

24,63852 0 
24,63851

52 

ɂɬɨɝɨ: 15,54405 15,48405 15,4840
5 

0,06 6 5473207
7,8 

6 1349677 1793,95
2 

1351470,
981 

 
Ɍɚɛɥɢɰɚ 6.12 - Ɋɚɫɱёɬ ɩɥɚɬɵ ɡɚ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɨɫɥɟ 

ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɚ 

ɇɚɢɦɟɧɨ
ɜɚɧɢɟ ɡɜ  

Ɏɚɤɬɢɱɟɫɤɢɣ 
ɜɵɛɪɨɫ(ɫɛɪɨɫ

), ɬ 

ȼɵɛɪɨɫ ɜ 
ɩɪɟɞɟɥɚɯ 
ɧɨɪɦ, ɬ 

Ɇɚɫɫɚ ɜ 
ɩɪɟɞɟɥɚ
ɯ ɧɨɪɦ 

ɋɜɟɪɯ
ɥɢɦɢ
ɬɧɵɣ 
ɜɵɛɪ
ɨɫ, ɬ 

Ʉɞɨ
ɩ 

ɇɨɪɦɚɬɢ
ɜɧɵɟ 
ɩɥɚɬɵ 

Ʉɷ

, 

Ʉɞ

ɨɩ 

ɉɥɚɬɚ ɜ 
ɩɪɟɞɟɥɚɯ 

ɧɨɪɦ 

ɉɥɚɬɚ 
ɡɚ 

ɫɜɟɪɯɥ
ɢɦɢɬ 

Ɉɛɳɚɹ 
ɩɥɚɬɚ 

Ȼɟɧɡ(ɚ)ɩɢ
ɪɟɧ 

3,52E-11 3,52E-11 
3,52E-

11 
0 1,2 

5472967
8 

1,
2 

0,002774 0 
0,00277

4138 
Ɇɚɡɭɬɧɚɹ 
ɡɨɥɚ 

0 0 0 0 1,2 2214 1,
2 

0 0 0 

Ⱥɡɨɬɚ 
ɞɢɨɤɫɢɞ 0,08591 0,08591 0,08591 0 1,2 138,8 

1,
2 17,171 0 

17,1710
0352 

ɋɟɪɵ 
ɞɢɨɤɫɢɞ 

0,02765 0,02765 0,02765 0 1,2 45,4 1,
2 

1,807646 0 1,80764
64 

ɍɝɥɟɪɨɞɚ 
ɨɤɫɢɞ 0,80054 0,80054 0,80054 0 1,2 1,6 

1,
2 1,844444 0 

1,84444
416 

ɂɬɨɝɨ: 0,9141 0,9141 0,9141 0 6 
5473207

7,8 
6 20,82587 0 

20,8258
6822 

 
ɉɪɟɞɨɬɜɪɚɳɟɧɧɵɣ ɭɳɟɪɛ 1351470,98-28,82=1351442,16 
 
Ɂɧɚɱɢɦɨɫɬɶ ɷɮɮɟɤɬɚ 1351442,16/1351470,98 * 100 = 99,99% 
 
ɑɢɫɬɵɣ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɵɣ ɞɨɯɨɞ — ɫɭɦɦɚ ɨɠɢɞɚɟɦɨɝɨ ɩɨɬɨɤɚ 

ɩɥɚɬɟɠɟɣ, ɩɪɢɜɟɞɟɧɧɚɹ ɤ ɫɬɨɢɦɨɫɬɢ ɧɚ ɧɚɫɬɨɹɳɢɣ ɦɨɦɟɧɬ ɜɪɟɦɟɧɢ. ɑɚɳɟ 
ɜɫɟɝɨ ɑȾȾ ɪɚɫɫɱɢɬɵɜɚɟɬɫɹ ɩɪɢ ɨɰɟɧɤɟ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɢɧɜɟɫɬɢɰɢɣ ɞɥɹ ɩɨɬɨɤɨɜ ɛɭɞɭɳɢɯ ɩɥɚɬɟɠɟɣ. ɉɪɢɜɟɞɟɧɢɟ ɤ ɬɟɤɭɳɟɣ 
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ɫɬɨɢɦɨɫɬɢ ɧɚɡɵɜɚɟɬɫɹ ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɟɦ ɢ ɜɵɩɨɥɧɹɟɬɫɹ ɩɨ ɡɚɞɚɧɧɨɣ ɫɬɚɜɤɟ 
ɞɢɫɤɨɧɬɢɪɨɜɚɧɢɹ. 

Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɚ ɱɢɫɬɨɝɨ ɞɢɫɤɨɧɬɢɪɨɜɚɧɧɨɝɨ ɞɨɯɨɞɚ ɩɪɢɜɟɞɟɧ ɜ 
ɬɚɛɥɢɰɟ 6.13. 

 
 
 
 
Ɍɚɛɥɢɰɚ 6.13 – ɗɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɝɨ ɦɟɪɨɩɪɢɹɬɢɹ 

Ƚɨɞ 
Ɋɟɡɭɥɶɬɚɬ ɨɬ 

ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɝɨ 
ɦɟɪɨɩɪɢɹɬɢɹ, ɪɭɛ. 

Ʉɚɩɢɬɚɥɶ
ɧɵɟ 

ɡɚɬɪɚɬɵ 

ɋɟɛɟɫɬɨɢɦ
ɨɫɬɶ 

Ɉɛɳɢɟ 
ɡɚɬɪɚɬɵ 

Ʉɨɷɮ. 
ɞɢɫɤɨɧɬɢɪɨɜ

ɚɧɢɹ 
ɑȾȾ 

ɑȾȾ ɫ 
ɧɚɪɚɫɬɚɸɳɢ

ɦ 
1 1351450,155 212520 1129758,25 1342278,25 0,8 7337,524318 7337,524318 
2 1351450,155 0 1129758,25 1129758,25 0,79 175136,6053 182474,1296 
3 1351450,155 0 1129758,25 1129758,25 0,71 157401,2528 339875,3824 
4 1351450,155 0 1129758,25 1129758,25 0,63 139665,9004 479541,2828 
5 1351450,155 0 1129758,25 1129758,25 0,56 124147,467 603688,7498 
6 1351450,155 0 1129758,25 1129758,25 0,5 110845,9527 714534,7025 
7 1351450,155 0 1129758,25 1129758,25 0,45 99761,35743 814296,06 
8 1351450,155 0 1129758,25 1129758,25 0,4 88676,76216 902972,8221 
9 1351450,155 0 1129758,25 1129758,25 0,36 79809,08594 982781,9081 

10 1351450,155 0 1129758,25 1129758,25 0,32 70941,40973 1053723,318 

 
ɂȾ = 212520 / 1053723,318 = 4,95823  
 
ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɜɟɞёɧɧɵɯ ɪɚɫɱёɬɨɜ ɨɩɪɟɞɟɥɟɧɵ ɤɚɩɢɬɚɥɶɧɵɟ 

ɜɥɨɠɟɧɢɹ ɩɨ ɞɚɧɧɨɦɭ ɩɪɨɟɤɬɭ – 252 ɬɵɫ. ɪɭɛɥɟɣ. ɉɥɚɬɚ ɡɚ ɜɵɛɪɨɫ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɫɨɫɬɚɜɥɹɟɬ 1351,47 ɬɵɫ. ɪɭɛ., ɩɪɟɞɨɬɜɪɚɳёɧɧɵɣ 
ɭɳɟɪɛ (ɩɨɥɧɵɣ ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ) ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɡɚ ɝɨɞ 1351,44 ɬɵɫ. 
ɪɭɛ., ɚ ɡɧɚɱɢɦɨɫɬɶ ɷɮɮɟɤɬɚ – 99%. Ɋɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɝɨ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨɤɚɡɚɥ, ɱɬɨ ɑȾȾ > 0, ɂɧɞɟɤɫ ɞɨɯɨɞɧɨɫɬɢ > 
1, ɩɪɨɟɤɬ ɷɮɮɟɤɬɢɜɟɧ.  
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7 ɇɨɪɦɚɬɢɜɧɨ-ɩɪɚɜɨɜɚɹ ɛɚɡɚ 
 

Ⱦɟɹɬɟɥɶɧɨɫɬɶ ɩɪɟɞɩɪɢɹɬɢɹ ɞɨɥɠɧɚ ɨɫɧɨɜɵɜɚɬɶɫɹ ɧɚ ɡɚɤɨɧɨɞɚɬɟɥɶɧɨɣ 
ɛɚɡɟ ɢ ɫɨɝɥɚɫɨɜɵɜɚɬɶɫɹ ɫ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. 

Ɂɚɤɨɧ ɨɛ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, №7-ɎɁ, ɨɩɪɟɞɟɥɹɟɬ ɩɪɚɜɨɜɵɟ 
ɨɫɧɨɜɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɩɨɥɢɬɢɤɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɫɛɚɥɚɧɫɢɪɨɜɚɧɧɨɟ ɪɟɲɟɧɢɟ ɫɨɰɢɚɥɶɧɨ-ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɡɚɞɚɱ, 
ɫɨɯɪɚɧɟɧɢɟ ɛɥɚɝɨɩɪɢɹɬɧɨɣ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɪɚɡɧɨɨɛɪɚɡɢɹ 
ɢ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɜ ɰɟɥɹɯ ɭɞɨɜɥɟɬɜɨɪɟɧɢɹ ɩɨɬɪɟɛɧɨɫɬɟɣ ɧɵɧɟɲɧɟɝɨ ɢ 
ɛɭɞɭɳɢɯ ɩɨɤɨɥɟɧɢɣ, ɭɤɪɟɩɥɟɧɢɹ ɩɪɚɜɨɩɨɪɹɞɤɚ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɨɛɟɫɩɟɱɟɧɢɹ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɛɟɡɨɩɚɫɧɨɫɬɢ. 

ɏɨɡɹɣɫɬɜɟɧɧɚɹ ɢ ɢɧɚɹ ɞɟɹɬɟɥɶɧɨɫɬɶ ɨɪɝɚɧɨɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ 
ɊɎ, ɨɪɝɚɧɨɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɜɥɚɫɬɢ ɫɭɛɴɟɤɬɨɜ ɊɎ, ɨɪɝɚɧɨɜ ɦɟɫɬɧɨɝɨ 
ɫɚɦɨɭɩɪɚɜɥɟɧɢɹ, ɸɪɢɞɢɱɟɫɤɢɯ ɢ ɮɢɡɢɱɟɫɤɢɯ ɥɢɰ, ɨɤɚɡɵɜɚɸɳɚɹ ɜɨɡɞɟɣɫɬɜɢɟ 
ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɞɨɥɠɧɚ ɨɫɭɳɟɫɬɜɥɹɬɶɫɹ ɧɚ ɨɫɧɨɜɟ ɫɥɟɞɭɸɳɢɯ 
ɩɪɢɧɰɢɩɨɜ: 

 ɫɨɛɥɸɞɟɧɢɟ ɩɪɚɜɚ ɱɟɥɨɜɟɤɚ ɧɚ ɛɥɚɝɨɩɪɢɹɬɧɭɸ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ; 
 ɨɛɟɫɩɟɱɟɧɢɟ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɣ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɱɟɥɨɜɟɤɚ; 
 ɨɛɹɡɚɬɟɥɶɧɨɫɬɶ ɨɰɟɧɤɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɩɪɢ 

ɩɪɢɧɹɬɢɢ ɪɟɲɟɧɢɣ ɨɛ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ; 
 ɨɛɹɡɚɬɟɥɶɧɨɫɬɶ ɩɪɨɜɟɞɟɧɢɹ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɷɤɨɥɨɝɢɱɟɫɤɨɣ 

ɷɤɫɩɟɪɬɢɡɵ ɩɪɨɟɤɬɨɜ ɢ ɢɧɨɣ ɞɨɤɭɦɟɧɬɚɰɢɢ, ɨɛɨɫɧɨɜɵɜɚɸɳɢɯ ɯɨɡɹɣɫɬɜɟɧɧɭɸ 
ɢ ɢɧɭɸ ɞɟɹɬɟɥɶɧɨɫɬɶ, ɤɨɬɨɪɚɹ ɦɨɠɟɬ ɨɤɚɡɚɬɶ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 
ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ, ɫɨɡɞɚɬɶ ɭɝɪɨɡɭ ɠɢɡɧɢ, ɡɞɨɪɨɜɶɸ ɢ ɢɦɭɳɟɫɬɜɭ ɝɪɚɠɞɚɧ; 

 ɞɨɩɭɫɬɢɦɨɫɬɶ ɜɨɡɞɟɣɫɬɜɢɹ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚ 
ɩɪɢɪɨɞɧɭɸ ɫɪɟɞɭ ɢɫɯɨɞɹ ɢɡ ɬɪɟɛɨɜɚɧɢɣ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ; 

 ɨɛɟɫɩɟɱɟɧɢɟ ɫɧɢɠɟɧɢɹ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɢɧɨɣ 
ɞɟɹɬɟɥɶɧɨɫɬɢ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɨɪɦɚɬɢɜɚɦɢ ɜ ɨɛɥɚɫɬɢ 
ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɞɨɫɬɢɝɧɭɬɶ ɧɚ ɨɫɧɨɜɟ 
ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɧɚɢɥɭɱɲɢɯ ɫɭɳɟɫɬɜɭɸɳɢɯ ɬɟɯɧɨɥɨɝɢɣ ɫ ɭɱɟɬɨɦ 
ɷɤɨɧɨɦɢɱɟɫɤɢɯ ɢ ɫɨɰɢɚɥɶɧɵɯ ɮɚɤɬɨɪɨɜ; 

 ɡɚɩɪɟɳɟɧɢɟ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɩɨɫɥɟɞɫɬɜɢɹ 
ɜɨɡɞɟɣɫɬɜɢɹ ɤɨɬɨɪɨɣ ɧɟɩɪɟɞɫɤɚɡɭɟɦɵ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɚ ɬɚɤɠɟ 
ɪɟɚɥɢɡɚɰɢɢ ɩɪɨɟɤɬɨɜ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɜɟɫɬɢ ɤ ɞɟɝɪɚɞɚɰɢɢ ɟɫɬɟɫɬɜɟɧɧɵɯ 
ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɢɡɦɟɧɟɧɢɸ ɢ (ɢɥɢ) ɭɧɢɱɬɨɠɟɧɢɸ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɮɨɧɞɚ 
ɪɚɫɬɟɧɢɣ, ɠɢɜɨɬɧɵɯ ɢ ɞɪɭɝɢɯ ɨɪɝɚɧɢɡɦɨɜ, ɢɫɬɨɳɟɧɢɸ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ 
ɢɧɵɦ ɧɟɝɚɬɢɜɧɵɦ ɢɡɦɟɧɟɧɢɹɦ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ; 

 ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɚɪɭɲɟɧɢɟ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ; 

Ɉɛɴɟɤɬɚɦɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɨɬ ɡɚɝɪɹɡɧɟɧɢɹ, ɢɫɬɨɳɟɧɢɹ, 
ɞɟɝɪɚɞɚɰɢɢ, ɩɨɪɱɢ, ɭɧɢɱɬɨɠɟɧɢɹ ɢ ɢɧɨɝɨ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ 
ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɹɜɥɹɸɬɫɹ: 

 ɡɟɦɥɢ, ɧɟɞɪɚ, ɩɨɱɜɵ; 
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 ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɢ ɩɨɞɡɟɦɧɵɟ ɜɨɞɵ; 
 ɥɟɫɚ ɢ ɢɧɚɹ ɪɚɫɬɢɬɟɥɶɧɨɫɬɶ, ɠɢɜɨɬɧɵɟ ɢ ɞɪɭɝɢɟ ɨɪɝɚɧɢɡɦɵ ɢ 

ɝɟɧɟɬɢɱɟɫɤɢɣ ɮɨɧɞ; 
 ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ, ɨɡɨɧɨɜɵɣ ɫɥɨɣ ɚɬɦɨɫɮɟɪɵ ɢ ɨɤɨɥɨɡɟɦɧɨɟ 

ɤɨɫɦɢɱɟɫɤɨɟ ɩɪɨɫɬɪɚɧɫɬɜɨ. 
ȼ ɩɟɪɜɨɨɱɟɪɟɞɧɨɦ ɩɨɪɹɞɤɟ ɨɯɪɚɧɟ ɩɨɞɥɟɠɚɬ ɟɫɬɟɫɬɜɟɧɧɵɟ 

ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ, ɩɪɢɪɨɞɧɵɟ ɥɚɧɞɲɚɮɬɵ ɢ ɩɪɢɪɨɞɧɵɟ ɤɨɦɩɥɟɤɫɵ, ɧɟ 
ɩɨɞɜɟɪɝɲɢɟɫɹ ɚɧɬɪɨɩɨɝɟɧɧɨɦɭ ɜɨɡɞɟɣɫɬɜɢɸ. 

ɇɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɹɜɥɹɟɬɫɹ ɩɥɚɬɧɵɦ. 
Ɏɨɪɦɵ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 
ɨɩɪɟɞɟɥɹɸɬɫɹ ɮɟɞɟɪɚɥɶɧɵɦɢ ɡɚɤɨɧɚɦɢ. 

Ʉ ɜɢɞɚɦ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɨɬɧɨɫɹɬɫɹ: 
 ɜɵɛɪɨɫɵ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢ ɢɧɵɯ 

ɜɟɳɟɫɬɜ; 
 ɪɚɡɦɟɳɟɧɢɟ ɨɬɯɨɞɨɜ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢ ɩɨɬɪɟɛɥɟɧɢɹ; 
 ɡɚɝɪɹɡɧɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɲɭɦɨɦ, ɬɟɩɥɨɦ, ɷɥɟɤɬɪɨɦɚɝɧɢɬɧɵɦɢ,  
 ɢɨɧɢɡɢɪɭɸɳɢɦɢ ɢ ɞɪɭɝɢɦɢ ɜɢɞɚɦɢ ɮɢɡɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ; 
 ɢɧɵɟ ɜɢɞɵ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. 
ɉɨɪɹɞɨɤ ɢɫɱɢɫɥɟɧɢɹ ɢ ɜɡɢɦɚɧɢɹ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 

ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɊɎ. 
ɇɨɪɦɢɪɨɜɚɧɢɟ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɭɫɬɚɧɨɜɥɟɧɢɢ ɧɨɪɦɚɬɢɜɨɜ ɤɚɱɟɫɬɜɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɧɨɪɦɚɬɢɜɨɜ 
ɞɨɩɭɫɬɢɦɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɩɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ 
ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɢɧɵɯ ɧɨɪɦɚɬɢɜɨɜ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɚ ɬɚɤɠɟ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɫɬɚɧɞɚɪɬɨɜ ɢ ɢɧɵɯ 
ɧɨɪɦɚɬɢɜɧɵɯ ɞɨɤɭɦɟɧɬɨɜ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

 ɇɨɪɦɚɬɢɜɵ ɢ ɧɨɪɦɚɬɢɜɧɵɟ ɞɨɤɭɦɟɧɬɵ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ ɪɚɡɪɚɛɚɬɵɜɚɸɬɫɹ, ɭɬɜɟɪɠɞɚɸɬɫɹ ɢ ɜɜɨɞɹɬɫɹ ɜ ɞɟɣɫɬɜɢɟ ɧɚ ɨɫɧɨɜɟ 
ɫɨɜɪɟɦɟɧɧɵɯ ɞɨɫɬɢɠɟɧɢɣ ɧɚɭɤɢ ɢ ɬɟɯɧɢɤɢ ɫ ɭɱɟɬɨɦ ɦɟɠɞɭɧɚɪɨɞɧɵɯ ɩɪɚɜɢɥ ɢ 
ɫɬɚɧɞɚɪɬɨɜ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

ɇɨɪɦɚɬɢɜɵ ɤɚɱɟɫɬɜɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɞɥɹ ɨɰɟɧɤɢ 
ɫɨɫɬɨɹɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɰɟɥɹɯ ɫɨɯɪɚɧɟɧɢɹ ɟɫɬɟɫɬɜɟɧɧɵɯ 
ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɫɢɫɬɟɦ, ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɮɨɧɞɚ ɪɚɫɬɟɧɢɣ, ɠɢɜɨɬɧɵɯ ɢ ɞɪɭɝɢɯ 
ɨɪɝɚɧɢɡɦɨɜ. 

Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɦɢ ɫɬɚɧɞɚɪɬɚɦɢ ɢ ɢɧɵɦɢ ɧɨɪɦɚɬɢɜɧɵɦɢ ɞɨɤɭɦɟɧɬɚɦɢ ɜ 
ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ: 

 ɬɪɟɛɨɜɚɧɢɹ, ɧɨɪɦɵ ɢ ɩɪɚɜɢɥɚ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɤ 
ɩɪɨɞɭɤɰɢɢ, ɪɚɛɨɬɚɦ, ɭɫɥɭɝɚɦ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦ ɦɟɬɨɞɚɦ ɤɨɧɬɪɨɥɹ; 

 ɨɝɪɚɧɢɱɟɧɢɹ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɰɟɥɹɯ 
ɩɪɟɞɨɬɜɪɚɳɟɧɢɹ ɟɟ ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ; 

 ɩɨɪɹɞɨɤ ɨɪɝɚɧɢɡɚɰɢɢ ɞɟɹɬɟɥɶɧɨɫɬɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ ɢ ɭɩɪɚɜɥɟɧɢɹ ɬɚɤɨɣ ɞɟɹɬɟɥɶɧɨɫɬɶɸ. 
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Ⱥɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɹɜɥɹɟɬɫɹ ɠɢɡɧɟɧɧɨ ɜɚɠɧɵɦ ɤɨɦɩɨɧɟɧɬɨɦ 
ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ, ɧɟɨɬɴɟɦɥɟɦɨɣ ɱɚɫɬɶɸ ɫɪɟɞɵ ɨɛɢɬɚɧɢɹ 
ɱɟɥɨɜɟɤɚ, ɪɚɫɬɟɧɢɣ ɢ ɠɢɜɨɬɧɵɯ. 

Ɏɟɞɟɪɚɥɶɧɵɣ ɡɚɤɨɧ ɨɛ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, № 96-ɎɁ, 
ɭɫɬɚɧɚɜɥɢɜɚɟɬ ɩɪɚɜɨɜɵɟ ɨɫɧɨɜɵ ɨɯɪɚɧɵ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɢ ɧɚɩɪɚɜɥɟɧ ɧɚ 
ɪɟɚɥɢɡɚɰɢɸ ɤɨɧɫɬɢɬɭɰɢɨɧɧɵɯ ɩɪɚɜ ɝɪɚɠɞɚɧ ɧɚ ɛɥɚɝɨɩɪɢɹɬɧɭɸ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ ɢ ɞɨɫɬɨɜɟɪɧɭɸ ɢɧɮɨɪɦɚɰɢɸ ɨ ɟɟ ɫɨɫɬɨɹɧɢɢ. 

Ƚɨɫɭɞɚɪɫɬɜɟɧɧɨɟ ɭɩɪɚɜɥɟɧɢɟ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 
ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɯ ɩɪɢɧɰɢɩɚɯ: 

 ɩɪɢɨɪɢɬɟɬ ɨɯɪɚɧɵ ɠɢɡɧɢ ɢ ɡɞɨɪɨɜɶɹ ɱɟɥɨɜɟɤɚ, ɧɚɫɬɨɹɳɟɝɨ ɢ ɛɭɞɭɳɟɝɨ 
ɩɨɤɨɥɟɧɢɣ; 

 ɨɛɟɫɩɟɱɟɧɢɟ ɛɥɚɝɨɩɪɢɹɬɧɵɯ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɭɫɥɨɜɢɣ ɞɥɹ ɠɢɡɧɢ, ɬɪɭɞɚ 
ɢ ɨɬɞɵɯɚ ɱɟɥɨɜɟɤɚ; 

 ɧɟɞɨɩɭɳɟɧɢɟ ɧɟɨɛɪɚɬɢɦɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ 
ɜɨɡɞɭɯɚ ɞɥɹ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ; 

 ɨɛɹɡɚɬɟɥɶɧɨɫɬɶ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ 
(ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɢ ɜɪɟɞɧɵɯ ɮɢɡɢɱɟɫɤɢɯ 
ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɧɟɝɨ; 

 ɝɥɚɫɧɨɫɬɶ, ɩɨɥɧɨɬɚ ɢ ɞɨɫɬɨɜɟɪɧɨɫɬɶ ɢɧɮɨɪɦɚɰɢɢ ɨ ɫɨɫɬɨɹɧɢɢ 
ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɟɝɨ ɡɚɝɪɹɡɧɟɧɢɢ; 

 ɧɚɭɱɧɚɹ ɨɛɨɫɧɨɜɚɧɧɨɫɬɶ, ɫɢɫɬɟɦɧɨɫɬɶ ɢ ɤɨɦɩɥɟɤɫɧɨɫɬɶ ɩɨɞɯɨɞɚ ɤ 
ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɢ ɨɯɪɚɧɟ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ ɜ 
ɰɟɥɨɦ; 

 ɨɛɹɡɚɬɟɥɶɧɨɫɬɶ ɫɨɛɥɸɞɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɊɎ ɜ 
ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɧɚɪɭɲɟɧɢɟ 
ɞɚɧɧɨɝɨ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ. 

Ƚɢɝɢɟɧɢɱɟɫɤɢɟ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɧɨɪɦɚɬɢɜɵ ɤɚɱɟɫɬɜɚ ɚɬɦɨɫɮɟɪɧɨɝɨ 
ɜɨɡɞɭɯɚ, ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɭɪɨɜɧɢ ɮɢɡɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɢ ɩɟɪɟɫɦɚɬɪɢɜɚɸɬɫɹ ɜ ɩɨɪɹɞɤɟ, 
ɨɩɪɟɞɟɥɟɧɧɨɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ. 

ȼ ɰɟɥɹɯ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ 
(ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɥɟɞɭɸɳɢɟ 
ɧɨɪɦɚɬɢɜɵ ɬɚɤɢɯ ɜɵɛɪɨɫɨɜ: ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɜɵɛɪɨɫɵ. 

ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɜɵɛɪɨɫɵ (ɉȾȼ) ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ 
ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɦɢ ɨɪɝɚɧɚɦɢ ɮɟɞɟɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɜ 
ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɞɥɹ ɤɨɧɤɪɟɬɧɨɝɨ ɫɬɚɰɢɨɧɚɪɧɨɝɨ 
ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ 
ɢ ɢɯ ɫɨɜɨɤɭɩɧɨɫɬɢ (ɨɪɝɚɧɢɡɚɰɢɢ ɜ ɰɟɥɨɦ). 

ȼ ɫɥɭɱɚɟ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɫɨɛɥɸɞɟɧɢɹ ɸɪɢɞɢɱɟɫɤɢɦɢ ɥɢɰɚɦɢ, 
ɢɦɟɸɳɢɦɢ ɢɫɬɨɱɧɢɤɢ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ, ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɟ 
ɨɪɝɚɧɵ ɮɟɞɟɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɦɨɝɭɬ ɭɫɬɚɧɚɜɥɢɜɚɬɶ ɞɥɹ ɬɚɤɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜɪɟɦɟɧɧɨ 
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ɫɨɝɥɚɫɨɜɚɧɧɵɟ ɜɵɛɪɨɫɵ (ȼɋȼ) ɩɨ ɫɨɝɥɚɫɨɜɚɧɢɸ ɫ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɦɢ 
ɨɪɝɚɧɚɦɢ ɞɪɭɝɢɯ ɮɟɞɟɪɚɥɶɧɵɯ ɨɪɝɚɧɨɜ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ. 

ɉɥɚɧ ɭɦɟɧɶɲɟɧɢɹ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɪɚɡɪɚɛɚɬɵɜɚɟɬɫɹ ɢ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɸɪɢɞɢɱɟɫɤɢɦɢ 
ɥɢɰɚɦɢ, ɞɥɹ ɤɨɬɨɪɵɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜɪɟɦɟɧɧɨ ɫɨɝɥɚɫɨɜɚɧɧɵɟ ɜɵɛɪɨɫɵ, ɫ 
ɭɱɟɬɨɦ ɫɬɟɩɟɧɢ ɨɩɚɫɧɨɫɬɢ ɭɤɚɡɚɧɧɵɯ ɜɟɳɟɫɬɜ ɞɥɹ ɡɞɨɪɨɜɶɹ ɱɟɥɨɜɟɤɚ ɢ 
ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ. 

ȼ ɰɟɥɹɯ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɜɪɟɞɧɵɯ ɮɢɡɢɱɟɫɤɢɯ 
ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ 
ɧɨɪɦɚɬɢɜɵ ɜɪɟɞɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ. 

ȼɵɛɪɨɫ ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ 
ɫɬɚɰɢɨɧɚɪɧɵɦ ɢɫɬɨɱɧɢɤɨɦ ɞɨɩɭɫɤɚɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɪɚɡɪɟɲɟɧɢɹ, ɜɵɞɚɧɧɨɝɨ 
ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɦ ɨɪɝɚɧɨɦ ɮɟɞɟɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɜ 
ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɜ ɩɨɪɹɞɤɟ, ɨɩɪɟɞɟɥɟɧɧɨɦ ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ 
ɊɎ.  

ɉɨɪɹɞɨɤ ɜɵɞɚɱɢ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫɵ ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) 
ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɩɪɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɬɪɚɧɫɩɨɪɬɧɵɯ ɢ ɢɧɵɯ 
ɩɟɪɟɞɜɢɠɧɵɯ ɫɪɟɞɫɬɜ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɮɟɞɟɪɚɥɶɧɵɦ ɨɪɝɚɧɨɦ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ 
ɜɥɚɫɬɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɪɚɡɪɟɲɟɧɢɣ ɧɚ ɜɵɛɪɨɫɵ ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) 
ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɢ ɜɪɟɞɧɵɟ ɮɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ, ɚ ɬɚɤɠɟ ɩɪɢ ɧɚɪɭɲɟɧɢɢ ɭɫɥɨɜɢɣ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ 
ɞɚɧɧɵɦɢ ɪɚɡɪɟɲɟɧɢɹɦɢ, ɜɵɛɪɨɫɵ ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɢ ɜɪɟɞɧɵɟ ɮɢɡɢɱɟɫɤɢɟ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɧɟɝɨ ɦɨɝɭɬ ɛɵɬɶ 
ɨɝɪɚɧɢɱɟɧɵ, ɩɪɢɨɫɬɚɧɨɜɥɟɧɵ ɢɥɢ ɩɪɟɤɪɚɳɟɧɵ ɜ ɩɨɪɹɞɤɟ, ɨɩɪɟɞɟɥɟɧɧɨɦ 
ɉɪɚɜɢɬɟɥɶɫɬɜɨɦ ɊɎ. 

Ɍɪɟɛɨɜɚɧɢɹ ɨɯɪɚɧɵ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɩɪɢ ɪɚɡɦɟɳɟɧɢɢ, 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɴɟɤɬɨɜ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

1. ɉɪɢ ɪɚɡɦɟɳɟɧɢɢ, ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɢ ɷɤɫɩɥɭɚɬɚɰɢɢ ɨɛɴɟɤɬɨɜ 
ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɩɪɢ ɡɚɫɬɪɨɣɤɟ ɝɨɪɨɞɫɤɢɯ ɢ ɢɧɵɯ 
ɩɨɫɟɥɟɧɢɣ ɞɨɥɠɧɨ ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟɩɪɟɜɵɲɟɧɢɟ ɧɨɪɦɚɬɢɜɨɜ ɤɚɱɟɫɬɜɚ 
ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɷɤɨɥɨɝɢɱɟɫɤɢɦɢ, ɫɚɧɢɬɚɪɧɨ-
ɝɢɝɢɟɧɢɱɟɫɤɢɦɢ, ɚ ɬɚɤɠɟ ɫɨ ɫɬɪɨɢɬɟɥɶɧɵɦɢ ɧɨɪɦɚɦɢ ɢ ɩɪɚɜɢɥɚɦɢ ɜ ɱɚɫɬɢ 
ɧɨɪɦɚɬɢɜɨɜ ɩɥɨɳɚɞɟɣ ɨɡɟɥɟɧɟɧɧɵɯ ɬɟɪɪɢɬɨɪɢɣ. 

2. ɉɪɢ ɪɚɡɦɟɳɟɧɢɢ ɨɛɴɟɤɬɨɜ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, 
ɨɤɚɡɵɜɚɸɳɢɯ ɜɪɟɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɤɚɱɟɫɬɜɨ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɜ 
ɩɪɟɞɟɥɚɯ ɝɨɪɨɞɫɤɢɯ ɢ ɢɧɵɯ ɩɨɫɟɥɟɧɢɣ, ɚ ɬɚɤɠɟ ɩɪɢ ɡɚɫɬɪɨɣɤɟ ɢ 
ɪɟɤɨɧɫɬɪɭɤɰɢɢ ɝɨɪɨɞɫɤɢɯ ɢ ɢɧɵɯ ɩɨɫɟɥɟɧɢɣ ɞɨɥɠɧɵ ɭɱɢɬɵɜɚɬɶɫɹ ɮɨɧɨɜɵɣ 
ɭɪɨɜɟɧɶ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɢ ɩɪɨɝɧɨɡ ɢɡɦɟɧɟɧɢɹ ɟɝɨ ɤɚɱɟɫɬɜɚ 
ɩɪɢ ɨɫɭɳɟɫɬɜɥɟɧɢɢ ɭɤɚɡɚɧɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. 

3. ȼ ɰɟɥɹɯ ɨɯɪɚɧɵ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɜ ɦɟɫɬɚɯ ɩɪɨɠɢɜɚɧɢɹ 
ɧɚɫɟɥɟɧɢɹ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɟ ɡɨɧɵ ɨɪɝɚɧɢɡɚɰɢɣ. Ɋɚɡɦɟɪɵ 
ɬɚɤɢɯ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɯ ɡɨɧ ɨɩɪɟɞɟɥɹɸɬɫɹ ɧɚ ɨɫɧɨɜɟ ɪɚɫɱɟɬɨɜ ɪɚɫɫɟɢɜɚɧɢɹ 
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ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ ɢ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɫɚɧɢɬɚɪɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ ɨɪɝɚɧɢɡɚɰɢɣ. 

4. Ɋɚɡɦɟɳɟɧɢɟ ɨɛɴɟɤɬɨɜ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, 
ɨɤɚɡɵɜɚɸɳɢɯ ɜɪɟɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɤɚɱɟɫɬɜɨ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, 
ɫɨɝɥɚɫɨɜɵɜɚɟɬɫɹ ɫ ɮɟɞɟɪɚɥɶɧɵɦ ɨɪɝɚɧɨɦ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɜ ɨɛɥɚɫɬɢ 
ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢɥɢ ɫ ɟɝɨ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɦɢ ɨɪɝɚɧɚɦɢ ɢ ɞɪɭɝɢɦɢ 
ɮɟɞɟɪɚɥɶɧɵɦɢ ɨɪɝɚɧɚɦɢ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɢɥɢ ɫ ɢɯ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɦɢ 
ɨɪɝɚɧɚɦɢ. 

5. ɉɪɢ ɜɜɨɞɟ ɜ ɷɤɫɩɥɭɚɬɚɰɢɸ ɧɨɜɵɯ ɢ (ɢɥɢ) ɪɟɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ 
ɨɛɴɟɤɬɨɜ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɨɫɭɳɟɫɬɜɥɹɸɳɢɯ ɜɵɛɪɨɫɵ 
ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ, ɞɨɥɠɧɨ 
ɨɛɟɫɩɟɱɢɜɚɬɶɫɹ ɧɟ ɩɪɟɜɵɲɟɧɢɟ ɬɟɯɧɢɱɟɫɤɢɯ ɧɨɪɦɚɬɢɜɨɜ ɜɵɛɪɨɫɨɜ ɢ 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ, ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɧɨɪɦɚɬɢɜɨɜ 
ɜɪɟɞɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ. 

6. Ɂɚɩɪɟɳɚɸɬɫɹ ɪɚɡɦɟɳɟɧɢɟ ɢ ɷɤɫɩɥɭɚɬɚɰɢɹ ɨɛɴɟɤɬɨɜ ɯɨɡɹɣɫɬɜɟɧɧɨɣ ɢ 
ɢɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɧɟ ɢɦɟɸɬ ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ ɩɪɚɜɢɥɚɦɢ ɨɯɪɚɧɵ 
ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɭɫɬɚɧɨɜɨɤ ɨɱɢɫɬɤɢ ɝɚɡɨɜ ɢ ɫɪɟɞɫɬɜ ɤɨɧɬɪɨɥɹ ɡɚ 
ɜɵɛɪɨɫɚɦɢ ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ. 

ɘɪɢɞɢɱɟɫɤɢɟ ɥɢɰɚ, ɢɦɟɸɳɢɟ ɢɫɬɨɱɧɢɤɢ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ 
(ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɢ ɜɪɟɞɧɵɯ ɮɢɡɢɱɟɫɤɢɯ 
ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɧɟɝɨ, ɩɪɨɜɨɞɹɬ ɢɧɜɟɧɬɚɪɢɡɚɰɢɸ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ 
(ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ, ɜɪɟɞɧɵɯ ɮɢɡɢɱɟɫɤɢɯ 
ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɢ ɢɯ ɢɫɬɨɱɧɢɤɨɜ ɜ ɩɨɪɹɞɤɟ, 
ɨɩɪɟɞɟɥɟɧɧɨɦ ɮɟɞɟɪɚɥɶɧɵɦ ɨɪɝɚɧɨɦ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɜ ɨɛɥɚɫɬɢ 
ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

ɋɜɟɞɟɧɢɹ ɨ ɥɢɰɚɯ, ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɩɪɨɜɟɞɟɧɢɟ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ 
ɤɨɧɬɪɨɥɹ ɡɚ ɨɯɪɚɧɨɣ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɢ ɨɛ ɨɪɝɚɧɢɡɚɰɢɢ ɷɤɨɥɨɝɢɱɟɫɤɢɯ 
ɫɥɭɠɛ, ɚ ɬɚɤɠɟ ɪɟɡɭɥɶɬɚɬɵ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɨɝɨ ɤɨɧɬɪɨɥɹ ɡɚ ɨɯɪɚɧɨɣ 
ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɩɪɟɞɫɬɚɜɥɹɸɬɫɹ ɜ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɟ ɨɪɝɚɧɵ 
ɮɟɞɟɪɚɥɶɧɨɝɨ ɨɪɝɚɧɚ ɢɫɩɨɥɧɢɬɟɥɶɧɨɣ ɜɥɚɫɬɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ. 

Ɂɚ ɡɚɝɪɹɡɧɟɧɢɟ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ ɜɵɛɪɨɫɚɦɢ ɜɪɟɞɧɵɯ 
(ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɢ ɞɪɭɝɢɟ ɜɢɞɵ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ 
ɧɟɝɨ ɫ ɮɢɡɢɱɟɫɤɢɯ ɢ ɸɪɢɞɢɱɟɫɤɢɯ ɥɢɰ ɜɡɢɦɚɟɬɫɹ ɩɥɚɬɚ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɊɎ. 

Ʌɢɰɚ, ɜɢɧɨɜɧɵɟ ɜ ɧɚɪɭɲɟɧɢɢ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ ɊɎ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ 
ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɧɟɫɭɬ ɭɝɨɥɨɜɧɭɸ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɭɸ ɢ ɢɧɭɸ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨɦ ɊɎ. 

ȼɪɟɞ, ɩɪɢɱɢɧɟɧɧɵɣ ɡɞɨɪɨɜɶɸ ɝɪɚɠɞɚɧ, ɢ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɟ 
ɡɚɝɪɹɡɧɟɧɢɟɦ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ, ɩɨɞɥɟɠɢɬ ɜɨɡɦɟɳɟɧɢɸ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ 
ɢ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɭɬɜɟɪɠɞɟɧɧɵɦɢ ɜ ɭɫɬɚɧɨɜɥɟɧɧɨɦ ɩɨɪɹɞɤɟ ɬɚɤɫɚɦɢ ɢ 
ɦɟɬɨɞɢɤɚɦɢ ɢɫɱɢɫɥɟɧɢɹ ɪɚɡɦɟɪɚ ɜɪɟɞɚ, ɩɪɢ ɢɯ ɨɬɫɭɬɫɬɜɢɢ ɜ ɩɨɥɧɨɦ ɨɛɴɟɦɟ ɢ 
ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɮɚɤɬɢɱɟɫɤɢɦɢ ɡɚɬɪɚɬɚɦɢ ɧɚ ɜɨɫɫɬɚɧɨɜɥɟɧɢɟ ɡɞɨɪɨɜɶɹ, 
ɢɦɭɳɟɫɬɜɚ ɝɪɚɠɞɚɧ ɢ ɨɤɪɭɠɚɸɳɟɣ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ ɡɚ ɫɱɟɬ ɫɪɟɞɫɬɜ 
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ɮɢɡɢɱɟɫɤɢɯ ɢ ɸɪɢɞɢɱɟɫɤɢɯ ɥɢɰ, ɜɢɧɨɜɧɵɯ ɜ ɡɚɝɪɹɡɧɟɧɢɢ ɚɬɦɨɫɮɟɪɧɨɝɨ 
ɜɨɡɞɭɯɚ. 

ɇɨɪɦɚɬɢɜɵ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɫ ɭɱɟɬɨɦ 
ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ ɦɨɳɧɨɫɬɟɣ ɨɛɴɟɤɬɚ, ɞɚɧɧɵɯ ɨ ɧɚɥɢɱɢɢ ɨɝɨ ɷɮɮɟɤɬɚ ɢ 
ɢɧɵɯ ɜɪɟɞɧɵɯ ɩɨɫɥɟɞɫɬɜɢɣ ɩɨ ɤɚɠɞɨɦɭ ɢɫɬɨɱɧɢɤɭ ɡɚɝɪɹɡɧɟɧɢɣ, ɩɨɤɚɡɚɬɟɥɟɣ 
ɤɚɱɟɫɬɜɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. ɉɪɨɟɤɬɵ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ 
ɫɚɦɢɦɢ ɩɪɟɞɩɪɢɹɬɢɹɦɢ. Ʉɨɧɤɪɟɬɧɨɦɭ ɢɫɬɨɱɧɢɤɭ ɡɚɝɪɹɡɧɟɧɢɣ ɩɪɟɞɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɵɟ ɜɵɛɪɨɫɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɨɪɝɚɧɵ Ƚɨɫɤɨɦɷɤɨɥɨɝɢɢ ɊɎ, 
ɛɚɫɫɟɣɧɨɜɵɟ ɢ ɞɪɭɝɢɟ ɬɟɪɪɢɬɨɪɢɚɥɶɧɵɟ ɨɪɝɚɧɵ ɦɢɧɢɫɬɟɪɫɬɜɚ ɩɪɢɪɨɞɧɵɯ 
ɪɟɫɭɪɫɨɜ ɊɎ, ɞɪɭɝɢɟ ɫɩɟɰɢɚɥɶɧɨ ɭɩɨɥɧɨɦɨɱɟɧɧɵɟ ɨɪɝɚɧɵ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɨɪɝɚɧɵ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɣ 
ɫɥɭɠɛɵ Ɇɢɧɢɫɬɟɪɫɬɜɚ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ ɊɎ. 

ɇɨɪɦɚɬɢɜɧɵɟ ɨɛɴɟɦɵ ɜɵɛɪɨɫɨɜ ɢɫɬɨɱɧɢɤɚɦɢ ɡɚɝɪɹɡɧɟɧɢɣ 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ ɜ ɜɢɞɟ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɢɥɢ ɜɪɟɦɟɧɧɨ ɫɨɝɥɚɫɨɜɚɧɧɵɯ 
ɜɵɛɪɨɫɨɜ (ɥɢɦɢɬɨɜ). ȼ ɨɬɧɨɲɟɧɢɢ ɩɨɫɥɟɞɧɢɯ ɭɤɚɡɵɜɚɸɬɫɹ ɷɬɚɩɵ ɢ ɫɪɨɤɢ 
ɞɨɩɭɫɬɢɦɵɯ ɧɨɪɦɚɬɢɜɨɜ – ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ 
ɫ ɭɫɬɚɧɨɜɥɟɧɧɵɦɢ ɧɨɪɦɚɬɢɜɚɦɢ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ 
ɩɪɟɞɩɪɢɹɬɢɹɦ, ɭɱɪɟɠɞɟɧɢɹɦ, ɨɪɝɚɧɢɡɚɰɢɹɦ ɜɵɞɚɟɬɫɹ ɪɚɡɪɟɲɟɧɢɟ ɧɚ ɜɵɛɪɨɫ. 
ɇɚɪɭɲɟɧɢɟ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɢ 
ɞɪɭɝɢɯ ɬɪɟɛɨɜɚɧɢɣ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ 
ɪɚɡɪɟɲɟɧɢɟɦ ɧɚ ɜɵɛɪɨɫ, ɜɥɟɱɟɬ ɨɝɪɚɧɢɱɟɧɢɟ, ɩɪɢɨɫɬɚɧɨɜɥɟɧɢɟ, ɩɪɟɤɪɚɳɟɧɢɟ 
ɜɵɛɪɨɫɨɜ ɜɩɥɨɬɶ ɞɨ ɩɪɢɨɫɬɚɧɨɜɥɟɧɢɹ, ɩɪɟɤɪɚɳɟɧɢɹ ɞɟɹɬɟɥɶɧɨɫɬɢ 
ɩɪɟɞɩɪɢɹɬɢɹ.  

ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ (ɉȾɄ) – ɧɨɪɦɚɬɢɜ, 
ɭɫɬɚɧɚɜɥɢɜɚɸɳɢɣ ɤɪɢɬɟɪɢɢ ɤɚɱɟɫɬɜɚ ɤɨɦɩɨɧɟɧɬɨɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, 
ɤɨɬɨɪɵɣ ɨɬɪɚɠɚɟɬ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɫɨɞɟɪɠɚɧɢɟ ɜɪɟɞɧɵɯ 
(ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ, ɩɪɢ ɤɨɬɨɪɨɦ ɨɬɫɭɬɫɬɜɭɟɬ ɜɪɟɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ 
ɱɟɥɨɜɟɤɚ ɢ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ. ɇɨɪɦɢɪɭɟɬɫɹ ɫɨɞɟɪɠɚɧɢɟ ɩɪɟɞɟɥɶɧɨ 
ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ, ɜɨɞɟ, 
ɩɨɱɜɟ. Ƚɢɝɢɟɧɢɱɟɫɤɢɣ ɧɨɪɦɚɬɢɜ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ – 
ɭɫɬɚɧɨɜɥɟɧɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɹɦɢ ɞɨɩɭɫɬɢɦɨɟ ɦɚɤɫɢɦɚɥɶɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɢ (ɢɥɢ) 
ɤɚɱɟɫɬɜɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɩɨɤɚɡɚɬɟɥɹ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɝɨ ɬɨɬ ɢɥɢ ɢɧɨɣ ɮɚɤɬɨɪ 
ɫɪɟɞɵ ɨɛɢɬɚɧɢɹ ɫ ɩɨɡɢɰɢɢ ɛɟɡɨɩɚɫɧɨɫɬɢ ɢ (ɢɥɢ) ɛɟɡɜɪɟɞɧɨɫɬɢ ɞɥɹ ɱɟɥɨɜɟɤɚ. 
ɗɤɨɥɨɝɢɱɟɫɤɢɣ ɧɨɪɦɚɬɢɜ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɨɩɪɟɞɟɥɹɟɬɫɹ 
ɤɚɤ ɤɪɢɬɟɪɢɣ, ɨɬɪɚɠɚɸɳɢɣ ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɟ ɫɨɞɟɪɠɚɧɢɟ 
ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɜ ɤɨɦɩɨɧɟɧɬɚɯ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɩɪɢ ɤɨɬɨɪɨɦ 
ɨɬɫɭɬɫɬɜɭɟɬ ɜɪɟɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɟɝɨ ɫɨɫɬɨɹɧɢɟ. 

ɍɫɬɚɧɨɜɥɟɧɢɟ ɩɨɪɹɞɤɚ ɪɚɡɪɚɛɨɬɤɢ ɢ ɭɬɜɟɪɠɞɟɧɢɹ ɧɨɪɦɚɬɢɜɨɜ 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɨɬɧɨɫɢɬɫɹ ɜɟɞɟɧɢɸ ɨɪɝɚɧɨɜ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɣ ɫɥɭɠɛɵ Ɇɢɧɢɫɬɟɪɫɬɜɚ 
ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ ɊɎ (ɝɢɝɢɟɧɢɱɟɫɤɢɣ ɧɨɪɦɚɬɢɜ). ɇɨɪɦɚɬɢɜɵ ɤɚɱɟɫɬɜɚ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɹɜɥɹɸɬɫɹ ɟɞɢɧɵɦɢ ɞɥɹ ɜɫɟɣ ɬɟɪɪɢɬɨɪɢɢ ɊɎ. ɋ ɭɱɟɬɨɦ 
ɩɪɢɪɨɞɧɨ-ɤɥɢɦɚɬɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɟɣ, ɚ ɬɚɤɠɟ ɩɨɜɵɲɟɧɧɨɣ ɫɨɰɢɚɥɶɧɨɣ 
ɰɟɧɧɨɫɬɢ ɨɬɞɟɥɶɧɵɯ ɬɟɪɪɢɬɨɪɢɣ ɞɥɹ ɧɢɯ ɦɨɝɭɬ ɛɵɬɶ ɭɫɬɚɧɨɜɥɟɧɵ 
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ɨɬɪɚɠɚɸɳɢɟ ɨɫɨɛɵɟ ɭɫɥɨɜɢɹ ɧɨɪɦɚɬɢɜɵ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ 
ɤɨɧɰɟɧɬɪɚɰɢɣ. 

ɉɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɹɜɥɹɟɬɫɹ ɩɨɤɚɡɚɬɟɥɟɦ, ɤɨɬɨɪɵɣ 
ɨɩɪɟɞɟɥɹɟɬ ɫɨɨɬɜɟɬɫɬɜɢɟ ɫɨɫɬɨɹɧɢɹ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ ɭɫɬɚɧɨɜɥɟɧɧɵɦ 
ɝɢɝɢɟɧɢɱɟɫɤɢɦ ɢ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɬɪɟɛɨɜɚɧɢɹɦ. ɂɦɢ ɪɭɤɨɜɨɞɫɬɜɭɸɬɫɹ ɩɪɢ 
ɩɥɚɧɢɪɨɜɚɧɢɢ ɪɚɡɜɢɬɢɹ ɬɟɪɪɢɬɨɪɢɣ, ɩɪɢɧɹɬɢɢ ɯɨɡɹɣɫɬɜɟɧɧɵɯ ɪɟɲɟɧɢɣ, 
ɩɪɨɜɟɞɟɧɢɢ ɩɪɢɪɨɞɨɨɯɪɚɧɢɬɟɥɶɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ. 
ɉɪɢ ɧɚɪɭɲɟɧɢɢ ɬɪɟɛɨɜɚɧɢɣ ɧɨɪɦɚɬɢɜɨɜ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɵɯ 
ɤɨɧɰɟɧɬɪɚɰɢɣ ɞɟɹɬɟɥɶɧɨɫɬɶ ɢɫɬɨɱɧɢɤɚ ɜɪɟɞɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɦɨɠɟɬ ɛɵɬɶ 
ɨɝɪɚɧɢɱɟɧɚ, ɩɪɢɨɫɬɚɧɨɜɥɟɧɚ ɢɥɢ ɩɪɟɤɪɚɳɟɧɚ ɩɨ ɩɪɟɞɩɢɫɚɧɢɸ ɨɪɝɚɧɨɜ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɣ ɫɚɧɢɬɚɪɧɨ-ɷɩɢɞɟɦɢɨɥɨɝɢɱɟɫɤɨɣ ɫɥɭɠɛɵ ɊɎ ɢɥɢ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɯ ɨɪɝɚɧɨɜ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ. 

Ɉɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɡɚ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɚɜɨɧɚɪɭɲɟɧɢɹ ɩɪɢɦɟɧɹɸɬ ɤ 
ɥɢɰɚɦ, ɫɨɜɟɪɲɢɜɲɢɦ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɚɜɨɧɚɪɭɲɟɧɢɹ, ɩɪɟɞɭɫɦɨɬɪɟɧɧɵɯ 
ɩɪɚɜɨɦ ɦɟɪ ɩɪɢɧɭɠɞɟɧɢɹ. Ɂɚ ɞɢɫɰɢɩɥɢɧɚɪɧɵɟ ɩɪɨɫɬɭɩɤɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ 
ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɡɚ ɷɤɨɥɨɝɢɱɟɫɤɢɟ ɩɪɟɫɬɭɩɥɟɧɢɹ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬɫɹ 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɞɢɫɰɢɩɥɢɧɚɪɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ, ɚɞɦɢɧɢɫɬɪɚɬɢɜɧɚɹ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɢɥɢ ɭɝɨɥɨɜɧɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ, ɫɱɢɬɚɸɳɚɹɫɹ ɲɬɪɚɮɧɨɣ, 
ɤɚɪɚɬɟɥɶɧɨɣ. Ɂɚ ɝɪɚɠɞɚɧɫɤɨ-ɩɪɚɜɨɜɵɟ ɩɪɚɜɨɧɚɪɭɲɟɧɢɹ ɧɚɫɬɭɩɚɟɬ 
ɝɪɚɠɞɚɧɫɤɨ-ɩɪɚɜɨɜɚɹ ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ ɢɥɢ ɩɪɚɜɨɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɚɹ 
ɨɬɜɟɬɫɬɜɟɧɧɨɫɬɶ. 

 Ɋɚɫɱɟɬ ɩɥɚɬɵ ɡɚ ɜɵɛɪɨɫɵ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ɩɪɢɤɚɡɚ 
Ɇɢɧɢɫɬɟɪɫɬɜɚ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɷɤɨɥɨɝɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 6 
ɢɸɧɹ 2017 ɝ. N 273. 

 ɉɪɨɢɡɜɨɞɫɬɜɟɧɧɵɣ ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɤɨɧɬɪɨɥɶ ɡɚ ɜɵɛɪɨɫɚɦɢ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ ɨɫɧɨɜɚɧɢɢ ȽɈɋɌɨɜ, ɪɭɤɨɜɨɞɹɳɢɯ ɞɨɤɭɦɟɧɬɨɜ. 

 ȽɈɋɌ 17.2.3.02 – 78. Ɉɯɪɚɧɚ ɩɪɢɪɨɞɵ. Ⱥɬɦɨɫɮɟɪɚ. ɉɪɚɜɢɥɚ 
ɭɫɬɚɧɨɜɥɟɧɢɹ ɞɨɩɭɫɬɢɦɵɯ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ ɜɟɳɟɫɬɜ ɩɪɨɦɵɲɥɟɧɧɵɦɢ 
ɩɪɟɞɩɪɢɹɬɢɹɦɢ. 

ɉȾȼ ɹɜɥɹɟɬɫɹ ɧɚɭɱɧɨ – ɬɟɯɧɢɱɟɫɤɢɦ ɧɨɪɦɚɬɢɜɨɦ, ɭɫɬɚɧɚɜɥɢɜɚɟɦɵɦ ɞɥɹ 
ɤɚɠɞɨɝɨ ɤɨɧɤɪɟɬɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ, ɢɫɯɨɞɹ ɢɡ ɭɫɥɨɜɢɹ, 
ɱɬɨ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ ɧɟɝɨ ɢ ɜɫɟɣ ɫɨɜɨɤɭɩɧɨɫɬɢ ɢɫɬɨɱɧɢɤɨɜ 
ɝɨɪɨɞɚ ɫ ɭɱɟɬɨɦ ɢɯ ɪɚɫɫɟɢɜɚɧɢɹ ɢ ɩɪɟɜɪɚɳɟɧɢɹ ɜ ɚɬɦɨɫɮɟɪɟ, ɚ ɬɚɤɠɟ 
ɩɟɪɫɩɟɤɬɢɜ ɪɚɡɜɢɬɢɹ ɩɪɟɞɩɪɢɹɬɢɣ ɧɟ ɫɨɡɞɚɸɬ ɩɪɢɡɟɦɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ, 
ɩɪɟɜɵɲɚɸɳɢɯ ɭɫɬɚɧɨɜɥɟɧɧɵɟ ɧɨɪɦɚɬɢɜɵ ɤɚɱɟɫɬɜɚ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ 
(ɉȾɄ). 

ɇɨɪɦɚɬɢɜɵ ɉȾȼ, ɭɫɬɧɨɜɥɟɧɧɵɟ ɞɥɹ ɩɪɟɞɩɪɢɹɬɢɣ, ɩɟɪɟɫɦɚɬɪɢɜɚɸɬɫɹ ɜ 
ɫɥɭɱɚɟ ɢɡɦɟɧɟɧɢɹ ɦɨɳɧɨɫɬɢ ɢɫɬɨɱɧɢɤɨɜ, ɬɟɯɧɨɥɨɝɢɢ ɩɪɨɢɡɜɨɞɫɬɜɚ ɢɥɢ 
ɪɟɠɢɦɚ ɪɚɛɨɬɵ ɩɪɟɞɩɪɢɹɬɢɹ ɧɟ ɪɟɠɟ ɨɞɧɨɝɨ ɪɚɡɚ ɜ ɩɹɬɶ ɥɟɬ, ɢ ɩɨɞɥɟɠɚɬ 
ɩɟɪɟɫɦɨɬɪɭ (ɩɟɪɟɭɬɜɟɪɠɞɟɧɢɸ) ɢɥɢ ɭɬɨɱɧɟɧɢɸ ɩɨ ɩɥɚɧɚɦ-ɝɪɚɮɢɤɚɦ, 
ɫɨɝɥɚɫɨɜɚɧɧɵɦɢ ɫ ɦɟɫɬɧɵɦɢ ɨɪɝɚɧɚɦɢ Ɇɢɧɢɫɬɪɟɫɬɜɚ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ 
ɷɤɨɥɨɝɢɢ ɊɎ. 

ɊȾ 52.04.59 – 85. Ɉɯɪɚɧɚ ɩɪɢɪɨɞɵ. Ⱥɬɦɨɫɮɟɪɚ. Ɍɪɟɛɨɜɚɧɢɹ ɤ ɬɨɱɧɨɫɬɢ 
ɤɨɧɬɪɨɥɹ ɩɪɨɦɵɲɥɟɧɧɵɯ ɜɵɛɪɨɫɨɜ. Ɇɟɬɨɞɢɱɟɫɤɢɟ ɭɤɚɡɚɧɢɹ. 
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Ⱦɨɤɭɦɟɧɬ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬ ɦɟɬɨɞɵ ɢɡɦɟɪɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɢ ɨɛɴɟɦɧɨɝɨ ɪɚɫɯɨɞɚ ɝɚɡɨɜɨɣ ɫɦɟɫɢ ɜ ɜɵɛɪɨɫɚɯ ɞɥɹ 
ɜɫɟɯ ɬɢɩɨɜ ɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ. ȼɟɥɢɱɢɧɚ 
ɜɵɛɪɨɫɚ, ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɚɬɦɨɫɮɟɪɭ ɜɟɳɟɫɬɜɚ ɨɩɪɟɞɟɥɹɟɬɫɹ ɩɪɨɢɡɜɟɞɟɧɢɟɦ 
ɦɚɫɫɨɜɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɷɬɨɝɨ ɜɟɳɟɫɬɜɚ ɜ ɝɚɡɨɜɨɦ ɩɨɬɨɤɟ ɢ ɨɛɴɟɦɧɨɝɨ ɪɚɫɯɨɞɚ 
ɝɚɡɨɜɨɣ ɫɦɟɫɢ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɞɥɹ ɞɚɧɧɨɝɨ ɢɫɬɨɱɧɢɤɚ ɢ ɩɪɢɜɟɞɟɧɧɵɯ ɤ 
ɨɞɧɨɦɭ ɫɟɱɟɧɢɸ. 

ɂɡɦɟɪɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɡɚɝɪɹɡɧɹɸɳɟɝɨ ɜɟɳɟɫɬɜɚ ɢ ɨɛɴɟɦɧɨɝɨ ɪɚɫɯɨɞɚ 
ɝɚɡɨɜɨɣ ɫɦɟɫɢ ɞɨɥɠɧɵ ɩɪɨɢɡɜɨɞɢɬɫɹ ɩɪɢɛɨɪɚɦɢ, ɩɪɨɲɟɞɲɢɦɢ 
ɝɨɫɭɞɚɪɫɬɜɟɧɧɭɸ ɦɟɬɪɨɥɨɝɢɱɟɫɤɭɸ ɚɬɬɟɫɬɚɰɢɸ ɢɥɢ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɟ 
ɢɫɩɵɬɚɧɢɹ ɢ ɜɧɟɫɟɧɵ ɜ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɪɟɟɫɬɪ. ɉɪɢɛɨɪɵ ɞɨɥɠɧɵ ɛɵɬɶ 
ɩɪɨɜɟɪɟɧɵ ɨɪɝɚɧɚɦɢ ɦɟɬɪɨɥɨɝɢɱɟɫɤɨɣ ɫɥɭɠɛɵ. 

ȽɈɋɌ Ɋ 50820 – 95. Ɉɛɨɪɭɞɨɜɚɧɢɟ ɝɚɡɨɨɱɢɫɬɧɨɟ ɢ ɩɵɥɟɭɥɚɜɥɢɜɚɸɳɟɟ. 
Ɇɟɬɨɞɵ ɨɩɪɟɞɟɥɟɧɢɹ ɡɚɩɵɥɟɧɧɨɫɬɢ ɝɚɡɨɩɵɥɟɜɵɯ ɩɨɬɨɤɨɜ. 

Ƚɨɫɬ ɪɟɝɥɚɦɟɧɬɢɪɭɟɬ ɫɩɨɫɨɛɵ ɨɬɛɨɪɚ ɩɪɨɛ ɜɨɡɞɭɯɚ ɢɡ ɝɚɡɨɯɨɞɨɜ, 
ɫɪɟɞɫɬɜɚ ɢɡɦɟɪɟɧɢɹ, ɩɪɚɜɢɥɚ ɨɬɛɨɪɚ ɢ ɨɛɪɚɛɨɬɤɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɡɦɟɪɟɧɢɹ. 

Ƚɇ 2.1.6.1338 – 03. ɉɪɟɞɟɥɶɧɨ – ɞɨɩɭɫɬɢɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ 
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ ɧɚɫɟɥɟɧɧɵɯ ɦɟɫɬ. 

ɇɨɪɦɚɬɢɜɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɩɪɨɟɤɬɢɪɨɜɚɧɢɢ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ 
ɩɪɨɰɟɫɫɨɜ, ɨɛɨɪɭɞɨɜɚɧɢɹ ɢ ɜɟɧɬɢɥɹɰɢɢ ɞɥɹ ɫɚɧɢɬɚɪɧɨɣ ɨɯɪɚɧɵ ɚɬɦɨɫɮɟɪɧɨɝɨ 
ɜɨɡɞɭɯɚ, ɞɥɹ ɩɪɨɮɢɥɚɤɬɢɤɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɜɟɳɟɫɬɜ ɧɚ ɡɞɨɪɨɜɶɟ ɧɚɫɟɥɟɧɢɹ. 

Ƚɇ 2.1.6.1339 – 03. Ɉɪɢɟɧɬɢɪɨɜɨɱɧɨ ɛɟɡɨɩɚɫɧɵɟ ɭɪɨɜɧɢ ɜɨɡɞɟɣɫɬɜɢɹ 
(ɈȻɍȼ) ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ ɧɚɫɟɥɟɧɧɵɯ ɦɟɫɬ. 

ɇɨɪɦɚɬɢɜɵ ɢɫɩɨɥɶɡɭɸɬɫɹ ɩɪɢ ɪɟɲɟɧɢɢ ɜɨɩɪɨɫɨɜ ɩɪɟɞɭɩɪɟɞɢɬɟɥɶɧɨɝɨ 
ɧɚɞɡɨɪɚ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɤ ɪɚɡɪɚɛɨɬɤɟ ɨɡɞɨɪɨɜɢɬɟɥɶɧɵɯ 
ɦɟɪɨɩɪɢɹɬɢɣ ɩɨ ɨɯɪɚɧɟ ɚɬɦɨɫɮɟɪɧɨɝɨ ɜɨɡɞɭɯɚ ɩɪɨɟɤɬɢɪɭɟɦɵɯ, 
ɪɟɤɨɧɫɬɪɭɢɪɨɜɚɧɧɵɯ ɩɪɨɢɡɜɨɞɫɬɜ. 

ɋɚɧɉɢɇ 2.2.1/2.1.1.1200 – 03. ɋɚɧɢɬɚɪɧɨ – ɡɚɳɢɬɧɵɟ ɡɨɧɵ ɢ ɫɚɧɢɬɚɪɧɚɹ 
ɡɚɳɢɬɚ ɩɪɟɞɩɪɢɹɬɢɹ.   

 Ⱦɥɹ ɨɛɴɟɤɬɨɜ, ɢɯ ɨɬɞɟɥɶɧɵɯ ɡɞɚɧɢɣ ɢ ɫɨɨɪɭɠɟɧɢɣ ɫ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɦɢ 
ɩɪɨɰɟɫɫɚɦɢ, ɹɜɥɹɸɳɢɦɢɫɹ ɢɫɬɨɱɧɢɤɚɦɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɩɪɨɢɡɜɨɞɫɬɜɟɧɧɵɯ 
ɜɪɟɞɧɨɫɬɟɣ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɨɳɧɨɫɬɢ, ɭɫɥɨɜɢɣ ɷɤɫɩɥɭɚɬɚɰɢɢ, 
ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɛɴɟɤɬɨɜ ɧɚ ɨɝɪɚɧɢɱɟɧɧɨɣ ɬɟɪɪɢɬɨɪɢɢ, ɯɚɪɚɤɬɟɪɚ ɢ ɤɨɥɢɱɟɫɬɜɚ 
ɜɵɞɟɥɹɟɦɵɯ ɜ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɬɨɤɫɢɱɟɫɤɢɯ ɢ ɩɚɯɭɱɢɯ ɜɟɳɟɫɬɜ, 
ɫɨɡɞɚɜɚɟɦɨɝɨ ɲɭɦɚ, ɜɢɛɪɚɰɢɢ ɢ ɞɪɭɝɢɯ ɜɪɟɞɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɮɚɤɬɨɪɨɜ, ɚ 
ɬɚɤɠɟ ɫ ɭɱɟɬɨɦ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɦɵɯ ɦɟɪ ɩɨ ɭɦɟɧɶɲɟɧɢɸ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ 
ɜɥɢɹɧɢɹ ɢɯ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ ɢ ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ ɩɪɢ ɨɛɟɫɩɟɱɟɧɢɢ 
ɫɨɛɥɸɞɟɧɢɹ ɬɪɟɛɨɜɚɧɢɣ ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɧɨɪɦɚɬɢɜɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 
ɫɚɧɢɬɚɪɧɨɣ ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ ɩɪɟɞɩɪɢɹɬɢɣ, ɩɪɨɢɡɜɨɞɫɬɜ ɢ ɨɛɴɟɤɬɨɜ, 
ɭɫɬɚɧɚɜɥɢɜɚɸɬɫɹ  ɦɢɧɢɦɚɥɶɧɵɟ ɪɚɡɦɟɪɵ ɫɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɯ ɡɨɧ. 

ɉɪɟɞɥɨɠɟɧɧɵɟ ɜ ɞɢɩɥɨɦɧɨɣ ɪɚɛɨɬɟ ɩɪɢɪɨɞɨɨɯɪɚɧɧɵɟ ɦɟɪɨɩɪɢɹɬɢɹ 
ɩɨɡɜɨɥɹɸɬ ɩɪɟɞɩɪɢɹɬɢɸ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɜɫɟɦ ɬɪɟɛɨɜɚɧɢɹɦ ɢ ɧɨɪɦɚɦ 
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ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɚ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɜ ɨɛɥɚɫɬɢ ɨɯɪɚɧɵ ɨɤɪɭɠɚɸɳɟɣ 
ɫɪɟɞɵ. 
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ɁȺɄɅɘЧȿɇɂȿ 
 

ȼ ɞɚɧɧɨɣ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥɨ ɪɚɫɫɦɨɬɪɟɧɨ 
ɩɪɟɞɩɪɢɹɬɢɟ ɩɨ ɩɪɨɢɡɜɨɞɫɬɜɭ ɞɪɟɜɟɫɧɨ-ɫɬɪɭɠɟɱɧɵɯ ɩɥɢɬ. 

Ɉɩɢɫɚɧ ɢ ɢɡɭɱɟɧ ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɣ ɩɪɨɰɟɫɫ ɧɚ ɩɪɢɦɟɪɟ ɩɪɨɢɡɜɨɞɫɬɜɚ 
ɭɱɟɧɢɱɟɫɤɨɝɨ ɫɬɨɥɚ.  

ɉɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɧɚ ɪɚɡɥɢɱɧɵɯ 
ɷɬɚɩɚɯ ɩɪɨɢɡɜɨɞɫɬɜɚ.  

ɉɪɢ ɜɵɩɨɥɧɟɧɢɢ ɪɚɫɱɟɬɚ ɪɚɫɫɟɢɜɚɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɨɬ 
ɜɵɛɪɚɧɧɨɝɨ ɬɨɱɟɱɧɨɝɨ ɢɫɬɨɱɧɢɤɚ (ɞɵɦɨɜɚɹ ɬɪɭɛɚ) ɛɵɥɨ ɜɵɹɜɥɟɧɨ 
ɩɪɟɜɵɲɟɧɢɟ ɩɪɟɞɟɥɶɧɨ-ɞɨɩɭɫɬɢɦɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɩɨ ɞɜɭɦ ɜɟɳɟɫɬɜɚɦ: 
ɦɚɡɭɬɧɚɹ ɡɨɥɚ (ɧɚ ɜɫɟɯ ɱɟɬɵɪɟɯ ɪɚɫɫɬɨɹɧɢɹɯ, ɤɨɬɨɪɵɟ ɛɵɥɢ ɜɤɥɸɱɟɧɵ ɜ 
ɪɚɫɱɟɬ) ɢ ɚɡɨɬɚ ɞɢɨɤɫɢɞ (xm = 448,245 ɦ.).  

ȼ ɤɚɱɟɫɬɜɟ ɦɟɪɨɩɪɢɹɬɢɹ, ɜɨ ɢɡɛɟɠɚɧɢɟ ɞɚɥɶɧɟɣɲɟɝɨ ɩɪɟɜɵɲɟɧɢɹ 
ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢɦɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ, ɛɵɥɚ ɩɪɟɞɥɨɠɟɧɚ ɡɚɦɟɧɚ 
ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɚ ɢ ɩɟɪɟɯɨɞ ɧɚ ɞɪɭɝɨɟ ɫɵɪɶɟ, ɚ ɢɦɟɧɧɨ: ɩɪɢɪɨɞɧɵɣ ɝɚɡ.  
ɉɪɢ ɩɨɜɬɨɪɧɨɦ ɪɚɫɱɟɬɟ ɪɚɫɫɟɢɜɚɧɢɹ ɩɪɟɜɵɲɟɧɢɹ ɧɟ ɜɵɹɜɥɟɧɵ, 
ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɦɟɪɨɩɪɢɹɬɢɟ ɷɤɨɥɨɝɢɱɟɫɤɢ ɷɮɮɟɤɬɢɜɧɨ.  

Ɍɚɤɠɟ ɛɵɥɚ ɩɪɨɢɡɜɟɞɟɧ ɪɚɫɱɟɬ ɷɤɨɧɨɦɢɱɟɫɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɦɟɪɨɩɪɢɹɬɢɹ, ɤɨɬɨɪɵɣ ɩɨɤɚɡɚɥ, ɱɬɨ ɤɚɩɢɬɚɥɶɧɵɟ ɜɥɨɠɟɧɢɹ ɩɨ ɞɚɧɧɨɦɭ 
ɩɪɨɟɤɬɭ ɫɨɫɬɚɜɢɥɢ 252 ɬɵɫ. ɪɭɛɥɟɣ. ɉɥɚɬɚ ɡɚ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 
ɫɨɫɬɚɜɥɹɟɬ 1351,47 ɬɵɫ. ɪɭɛ., ɩɪɟɞɨɬɜɪɚɳёɧɧɵɣ ɭɳɟɪɛ (ɩɨɥɧɵɣ 
ɷɤɨɧɨɦɢɱɟɫɤɢɣ ɷɮɮɟɤɬ) ɧɚ ɩɪɟɞɩɪɢɹɬɢɢ ɡɚ ɝɨɞ 1351,44 ɬɵɫ. ɪɭɛ., ɚ 
ɡɧɚɱɢɦɨɫɬɶ ɷɮɮɟɤɬɚ – 99%. Ɋɚɫɱɟɬ ɩɨɤɚɡɚɬɟɥɟɣ ɷɮɮɟɤɬɢɜɧɨɫɬɢ 
ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɝɨ ɦɟɪɨɩɪɢɹɬɢɹ ɩɨɤɚɡɚɥ, ɱɬɨ ɑȾȾ > 0, ɂɧɞɟɤɫ ɞɨɯɨɞɧɨɫɬɢ > 
1,ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɪɨɟɤɬ ɷɮɮɟɤɬɢɜɟɧ. 
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ɋɉɂɋɈɄ ɂɋɉɈɅɖɁɈȼȺɇɇɕɏ ɂɋɌɈЧɇɂɄɈȼ 
 

1. Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɢɧɜɟɧɬɚɪɢɡɚɰɢɢ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɭ ɞɥɹ ɛɚɡ ɞɨɪɨɠɧɨɣ ɬɟɯɧɢɤɢ (ɪɚɫɱɟɬɧɵɦ ɦɟɬɨɞɨɦ): 
ɦɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ / ȼ. ȼ. Ⱦɨɧɱɟɧɤɨ, ɀ. Ƚ. Ɇɚɧɭɫɚɞɠɹɧɰ, Ʌ. Ƚ. 
ɋɚɦɨɣɥɨɜɚ., ɘ. ɂ. Ʉɭɧɢɧ, Ƚ. ə. ɋɨɥɧɰɟɜɚ [ɢ ɞɪ.]. – ɂɡɞ. 2-ɟ ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. – 
Ɇɨɫɤɜɚ: ɇɂɂȺɌ, 1999. – 34 ɫ. 

2.  Ɇɟɬɨɞɢɤɚ ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɛɪɨɫɨɜ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɫɠɢɝɚɧɢɢ ɬɨɩɥɢɜɚ ɜ ɤɨɬɥɚɯ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɦɟɧɟɟ 30 
ɬɨɧɧ ɩɚɪɚ ɜ ɱɚɫ ɢɥɢ ɦɟɧɟɟ 20 Ƚɤɚɥ ɜ ɱɚɫ / ɇɂɂ Ⱥɬɦɨɫɮɟɪɚ, - ɂɡɦɟɧɟɧɧɚɹ 
ɪɟɞɚɤɰɢɹ, ɂɡɦ. № 1 – Ɇɨɫɤɜɚ; ɂɧɬɟɝɪɚɥ 1999. – 79 ɫ. 

3. Ɇɟɬɨɞɢɤɚ ɪɚɫɱёɬɚ ɜɵɞɟɥɟɧɢɣ (ɜɵɛɪɨɫɨɜ) ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ (ɩɨ ɜɟɥɢɱɢɧɚɦ ɭɞɟɥɶɧɵɯ ɜɵɞɟɥɟɧɢɣ) / 
ɇɂɂ Ⱥɬɦɨɫɮɟɪɚ, - ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ; ɂɧɬɟɝɪɚɥ 2000. – 39 ɫ. 

4. Ɇɟɬɨɞɢɤɚ ɪɚɫɱɟɬɚ ɜɵɞɟɥɟɧɢɣ (ɜɵɛɪɨɫɨɜ) ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɭ ɩɪɢ ɧɚɧɟɫɟɧɢɢ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɩɨɤɪɵɬɢɣ (ɧɚ ɨɫɧɨɜɟ ɭɞɟɥɶɧɵɯ 
ɩɨɤɚɡɚɬɟɥɟɣ) (ɫ ɭɱɟɬɨɦ ɞɨɩɨɥɧɟɧɢɣ ɇɂɂ Ⱥɬɦɨɫɮɟɪɚ 2015 ɝ.). / ɇɂɂ 
Ⱥɬɦɨɫɮɟɪɚ, - Ɇɨɫɤɜɚ, 2015 – 14 ɫ. 

5. ɋɢɛɢɤɢɧ, ɘ.Ⱦ ɋɢɛɢɤɢɧ, Ɇ.ɘ. ɇɟɬɪɚɞɢɰɢɨɧɧɵɟ ɢ ɜɨɡɨɛɧɨɜɥɹɟɦɵɟ 
ɢɫɬɨɱɧɢɤɢ ɷɧɟɪɝɢɢ: ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / ɘ.Ⱦ. ɋɢɛɢɤɢɧ, Ɇ.ɘ. ɋɢɛɢɤɢɧ. — 
Ɇɨɫɤɜɚ: ɄɧɨɊɭɫ, 2017. — 228 ɫ. — ISBN 978-5-406-02051-7. 

6. Ʉɭɥɚɝɢɧɚ, Ɍ. Ⱥ. Ɍɟɨɪɟɬɢɱɟɫɤɢɟ ɨɫɧɨɜɵ ɡɚɳɢɬɵ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ: 
ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ / Ɍ. Ⱥ. Ʉɭɥɚɝɢɧɚ. – ɂɡɞ. 2-ɟ, ɩɟɪɟɪɚɛ. ɢ ɞɨɩ. - Ʉɪɚɫɧɨɹɪɫɤ: 
ɂɉɐ ɄȽɌɍ, 2003. – 332 ɫ.  

7. Ʉɭɥɚɝɢɧɚ, Ɍ.Ⱥ., Ⱥɧɞɪɭɧɹɤ, ɂ.ȼ., Ʉɚɲɢɧ, Ⱦ.Ⱥ.  Ɍɟɯɧɨɥɨɝɢɱɟɫɤɢɟ 
ɩɪɨɰɟɫɫɵ ɢ ɡɚɝɪɹɡɧɹɸɳɢɟ ɜɵɛɪɨɫɵ: ɭɱɟɛ. ɩɨɫɨɛɢɟ / Ʉɭɥɚɝɢɧɚ, Ɍ.Ⱥ., 
Ⱥɧɞɪɭɧɹɤ, ɂ.ȼ., Ʉɚɲɢɧ, Ⱦ.Ⱥ. // – Ʉɪɚɫɧɨɹɪɫɤ: ɋɎɍ, 2012. – 85 ɫ. 

8. ȼɨɥɵɧɫɤɢɣ, ɇ.ȼ. ɉɨɫɥɟɩɪɟɫɨɫɜɚɹ ɨɛɪɚɛɨɬɤɚ ɞɪɟɜɟɫɧɵɯ ɩɥɢɬ / ɇ. ȼ. 
ȼɨɥɵɧɫɤɢɣ // ɀɭɪɧɚɥ «Ʌɟɫɉɪɨɦɂɧɮɨɪɦ» - ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ, 2013. – №2 (92) 
– ɋ. 116-120 

9. Ɉɧɥɚɣɧ ɫɩɪɚɜɨɱɧɢɤ ɜɟɳɟɫɬɜ. [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : ɛɚɡɚ ɞɚɧɧɵɯ 
ɫɨɞɟɪɠɢɬ ɩɟɪɟɱɟɧɶ ɢ ɤɨɞɵ ɜɟɳɟɫɬɜ, ɡɚɝɪɹɡɧɹɸɳɢɯ ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ. – 
Ɇɨɫɤɜɚ, [199-]. – Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://voc.integral.ru/  

10. Ɋɚɫɱɟɬ ɪɚɫɯɨɞɚ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ [ɗɥɟɤɬɪɨɧɧɵɣ ɪɟɫɭɪɫ] : 
ɛɚɡɚ ɞɚɧɧɵɯ ɢ ɨɧɥɚɣɧ ɤɚɥɶɤɭɥɹɬɨɪ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ. – Ɇɨɫɤɜɚ,  
[201-]. Ɋɟɠɢɦ ɞɨɫɬɭɩɚ: http://www.incoat.ru/support/246-raschet-raskhoda-
lakokrasochnykh-materialov/213-raschet-raskhoda-lakokrasochnykh-materialov -  

11. ɉɨɫɨɛɢɟ ɩɨ ɬɟɩɥɨɜɨɣ ɨɛɪɚɛɨɬɤɟ ɠɟɥɟɡɨɛɟɬɨɧɧɵɯ ɢɡɞɟɥɢɣ 
ɩɪɨɞɭɤɬɚɦɢ ɫɝɨɪɚɧɢɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɫ ɩɨɦɨɳɶɸ ɬɟɩɥɨɝɟɧɟɪɚɬɨɪɨɜ ɫɟɪɢɢ 
ɄɊɈɇ / ɂɧɠɟɧɟɪɧɵɣ ɰɟɧɬɪ ɉɊɈɆȽȺɁȺɉɉȺɊȺɌ, - Ʉɢɟɜ, – 2007. 

12. Ɉɛ ɭɬɜɟɪɠɞɟɧɢɢ ɦɟɬɨɞɨɜ ɪɚɫɱɟɬɨɜ ɪɚɫɫɟɢɜɚɧɢɹ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ 
(ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɧɨɦ ɜɨɡɞɭɯɟ : ɩɪɢɤɚɡ Ɇɢɧɢɫɬɟɪɫɬɜɚ 
ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ ɢ ɷɤɨɥɨɝɢɢ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 6 ɢɸɧɹ 2017 ɝ. N 
273, ɝ.Ɇɨɫɤɜɚ 

http://voc.integral.ru/
http://www.incoat.ru/support/246-raschet-raskhoda-lakokrasochnykh-materialov/213-raschet-raskhoda-lakokrasochnykh-materialov
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103 
 

13. ɋɇɢɉ 2.01.01-82. ɋɬɪɨɢɬɟɥɶɧɚɹ ɤɥɢɦɚɬɨɥɨɝɢɹ ɢ ɝɟɨɮɢɡɢɤɚ. – ȼɜɟɞ. 
01.01.1984 / Ƚɨɫɫɬɪɨɣ ɋɋɋɊ. – 136 ɫ. 

14. ɋɚɧɉɢɇ 2.2.1/2.1.1.1200-03 ɋɚɧɢɬɚɪɧɨ-ɡɚɳɢɬɧɵɟ ɡɨɧɵ ɢ ɫɚɧɢɬɚɪɧɚɹ 
ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɩɪɟɞɩɪɢɹɬɢɣ, ɫɨɨɪɭɠɟɧɢɣ ɢ ɢɧɵɯ ɨɛɴɟɤɬɨɜ. – ȼɜɟɞ. 
10.04.2003 / Ɇɢɧɢɫɬɟɪɫɬɜɨ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ. – 38 ɫ. 

15. Ɉ ɫɬɚɜɤɚɯ ɩɥɚɬɵ ɡɚ ɧɟɝɚɬɢɜɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɤɪɭɠɚɸɳɭɸ ɫɪɟɞɭ 
ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɤɨɷɮɮɢɰɢɟɧɬɚɯ : ɩɨɫɬɚɧɨɜɥɟɧɢɟ ɩɪɚɜɢɬɟɥɶɫɬɜɚ 
Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ ɨɬ 13 ɫɟɧɬɹɛɪɹ 2016 ɝ. № 913, ɝ.Ɇɨɫɤɜɚ 

16. Ɉ ɧɨɪɦɚɬɢɜɚɯ ɜɵɛɪɨɫɨɜ ɜɪɟɞɧɵɯ (ɡɚɝɪɹɡɧɹɸɳɢɯ) ɜɟɳɟɫɬɜ ɜ 
ɚɬɦɨɫɮɟɪɧɵɣ ɜɨɡɞɭɯ ɢ ɜɪɟɞɧɵɯ ɮɢɡɢɱɟɫɤɢɯ ɜɨɡɞɟɣɫɬɜɢɣ ɧɚ ɧɟɝɨ :  
ɩɨɫɬɚɧɨɜɥɟɧɢɟ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɊɎ ɨɬ 2 ɦɚɪɬɚ 2000 ɝ. N 183 (ɫ ɢɡɦɟɧɟɧɢɹɦɢ ɨɬ 
14 ɚɩɪɟɥɹ 2007 ɝ., 22 ɚɩɪɟɥɹ 2009 ɝ.), ɝ. Ɇɨɫɤɜɚ 

17. ȽɈɋɌ 9466 ɗɥɟɤɬɪɨɞɵ ɩɨɤɪɵɬɵɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɞɥɹ ɪɭɱɧɨɣ 
ɞɭɝɨɜɨɣ ɫɜɚɪɤɢ ɫɬɚɥɟɣ ɢ ɧɚɩɥɚɜɤɢ. Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ɢ ɨɛɳɢɟ ɬɟɯɧɢɱɟɫɤɢɟ 
ɭɫɥɨɜɢɹ (ɫ ɂɡɦɟɧɟɧɢɹɦɢ N 1, 2, ɫ ɉɨɩɪɚɜɤɨɣ). – ȼɡɚɦɟɧ ȽɈɋɌ 9466-40; ɜɜɟɞ. 
01.01.1976. – ɉɟɪɟɢɡɞɚɧɢɟ 12.1996. – Ɇɨɫɤɜɚ. – 44 ɫ. 

18. 9467-75 ɗɥɟɤɬɪɨɞɵ ɩɨɤɪɵɬɵɟ ɦɟɬɚɥɥɢɱɟɫɤɢɟ ɞɥɹ ɪɭɱɧɨɣ ɞɭɝɨɜɨɣ 
ɫɜɚɪɤɢ ɤɨɧɫɬɪɭɤɰɢɨɧɧɵɯ ɢ ɬɟɩɥɨɭɫɬɨɣɱɢɜɵɯ ɫɬɚɥɟɣ. Ɍɢɩɵ (ɫ ɂɡɦɟɧɟɧɢɟɦ  
N 1). – ȼɡɚɦɟɧ ȽɈɋɌ 9467-60 ; ɜɜɟɞ. 01.01.1977. – Ɇɨɫɤɜɚ : 
Ɇɟɠɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɫɬɚɧɞɚɪɬ. – 7 ɫ. 

19. ȽɈɋɌ 10632-89 ɉɥɢɬɵ ɞɪɟɜɟɫɧɨɫɬɪɭɠɟɱɧɵɟ. Ɍɟɯɧɢɱɟɫɤɢɟ ɭɫɥɨɜɢɹ. 
– ȼɜɟɞ. 01.07.2015. – Ɇɨɫɤɜɚ : Ɇɟɠɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɫɬɚɧɞɚɪɬ. – 11 ɫ. 

20. ȽɈɋɌ 9.402-80 ȿɞɢɧɚɹ ɫɢɫɬɟɦɚ ɡɚɳɢɬɵ ɨɬ ɤɨɪɪɨɡɢɢ ɢ ɫɬɚɪɟɧɢɹ 
(ȿɋɁɄɋ). ɉɨɤɪɵɬɢɹ ɥɚɤɨɤɪɚɫɨɱɧɵɟ. ɉɨɞɝɨɬɨɜɤɚ ɦɟɬɚɥɥɢɱɟɫɤɢɯ 
ɩɨɜɟɪɯɧɨɫɬɟɣ ɩɟɪɟɞ ɨɤɪɚɲɢɜɚɧɢɟɦ (ɫ ɂɡɦɟɧɟɧɢɹɦɢ N 1, 2, 3). – ȼɜɟɞ. 
01.07.1981. – Ɇɨɫɤɜɚ : Ɇɟɠɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɫɬɚɧɞɚɪɬ. – 95 ɫ.  

21. ɋɌɈ 4.2-07-2014 Ɉɛɳɢɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɩɨɫɬɪɨɟɧɢɸ, ɢɡɥɨɠɟɧɢɸ ɢ 
ɨɮɨɪɦɥɟɧɢɸ ɞɨɤɭɦɟɧɬɨɜ ɭɱɟɛɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ. – ȼɜɟɞ. 09.01.2014. – 
Ʉɪɚɫɧɨɹɪɫɤ: ɂɉɄ ɋɎɍ, 2014. – 60 ɫ. 

22. ɋɌɈ 70238424.27.100.035-2009 ɏɨɡɹɣɫɬɜɨ ɠɢɞɤɨɝɨ ɬɨɩɥɢɜɚ. 
ɉɪɢɟɦ, ɯɪɚɧɟɧɢɟ, ɩɨɞɝɨɬɨɜɤɚ ɢ ɩɨɞɚɱɚ ɦɚɡɭɬɚ ɧɚ Ɍɗɋ. Ɉɪɝɚɧɢɡɚɰɢɹ 
ɷɤɫɩɥɭɚɬɚɰɢɢ ɢ ɬɟɯɧɢɱɟɫɤɨɝɨ ɨɛɫɥɭɠɢɜɚɧɢɹ. ɇɨɪɦɵ ɢ ɬɪɟɛɨɜɚɧɢɹ. – ȼɜɟɞ. 
29.01.2010 – Ɇɨɫɤɜɚ : ɈȺɈ «ɗɧɟɪɝɟɬɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ɢɦ. Ƚ.Ɇ. 
Ʉɪɠɢɠɚɧɨɜɫɤɨɝɨ». – 129 ɫ. 

23. Ɇɟɬɨɞɢɱɟɫɤɨɟ ɩɨɫɨɛɢɟ ɩɨ ɪɚɫɱɟɬɭ ɜɵɛɪɨɫɨɜ ɨɬ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɯ 
ɢɫɬɨɱɧɢɤɨɜ ɜ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ / ɁȺɈ 
«ɇɂɉɂɈɌɋɌɊɈɆ», - ɇɨɜɨɪɨɫɫɢɣɫɤ, 2000, - 45 ɫ. 

24. ɋɛɨɪɧɢɤ ɦɟɬɨɞɢɤ ɩɨ ɪɚɫɱɟɬɭ ɜɵɛɪɨɫɨɜ ɜ ɚɬɦɨɫɮɟɪɭ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ ɪɚɡɥɢɱɧɵɦɢ ɩɪɨɢɡɜɨɞɫɬɜɚɦɢ / Ƚɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɤɨɦɢɬɢɟɬ ɋɋɋɊ ɩɨ 
ɝɢɞɪɨɦɟɬɟɨɪɨɥɨɝɢɢ ɢ ɤɨɧɬɪɨɥɸ ɩɪɢɪɨɞɧɨɣ ɫɪɟɞɵ, - Ɇɨɫɤɜɚ, 1986, - 144 ɫ. 
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ɉɊɂɅɈɀȿɇɂȿ 
 

ɉɪɢɥɨɠɟɧɢɟ Ⱥ 
 

Ɍɚɛɥɢɰɚ Ⱥ.1 – ɍɞɟɥɶɧɵɟ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɭɫɤɨɜɵɦɢ 
ɞɜɢɝɚɬɟɥɹɦɢ ɢ ɭɫɬɚɧɨɜɤɚɦɢ ɩɪɢ ɩɭɫɤɟ ɞɢɡɟɥɶɧɵɯ ɞɜɢɝɚɬɟɥɟɣ ɧɚ ȾɆ (mnik) 
Ʉɚɬɟɝɨɪɢɹ  ɇɨɦɢɧɚɥɶɧɚɹ ɦɨɳɧɨɫɬɶ  ɍɞɟɥɶɧɵɟ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɝ/ɦɢɧ 
ɦɚɲɢɧ ɞɢɡɟɥɶɧɨɝɨ ɞɜɢɝɚɬɟɥɹ, 

ɤȼɬ 
ɋɈ ɋɇ NO2 SO2 Ɋbx 

1xx ɞɨ 20 - - - - - 
2 21-35 18,3 4,7 0,⋅ 0,023 0,0064 
3 36-60 23,3 5,8 1,2 0,029 0,0082 
4 61-100 25,0 2,1 1,⋅ 0,042 0,0120 
5 101-160 35,0 2,9 3,4 0,058 0,0160 
6 161-260 57,0 4,7 4,5 0,095 0,0270 
7 ɫɜɵɲɟ 260 90,0 7,5 7,0 0,150 0,0420 

 
Ɍɚɛɥɢɰɚ Ⱥ.2 – ɍɞɟɥɶɧɵɟ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ȾɆ ɜ 

ɩɪɨɰɟɫɫɟ ɩɪɨɝɪɟɜɚ (mnpik) 
Ʉɚɬɟɝ
ɨɪɢɹ 

ɍɞɟɥɶɧɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɝ/ɦɢɧ 

ɦɚɲɢ
ɧ 

ɋɈ ɋɇ NO2 ɋ SO2 

 ɉɟɪɢɨɞɵ ɝɨɞɚ 
 ɬɟɩɥɵɣ ɯɨɥɨɞɧ

ɵɣ 
ɬɟɩɥɵ
ɣ 

ɯɨɥɨɞɧ
ɵɣ 

ɬɟɩɥɵɣ ɯɨɥɨɞɧ
ɵɣ 

ɬɟɩɥɵɣ ɯɨɥɨɞɧ
ɵɣ 

ɬɟɩɥɵɣ ɯɨɥɨɞɧ
ɵɣ 

1 0,5 1,0 0,06 0,16 0,09 0,14 0,01 0,06 0,018 0,022 
2 0,8 1,6 0,11 0,29 0,17 0,26 0,02 0,12 0,034 0,042 
3 1,4 2,8 0,18 0,47 0,29 0,44 0,04 0,24 0,058 0,072 
4 2,4 4,8 0,30 0,78 0,48 0,72 0,06 0,36 0,097 0,120 
5 3,9 7,8 0,49 1,27 0,78 1,17 0,10 0,60 0,16 0,200 
6 6,3 12,6 0,79 2,05 1,27 1,91 0,17 1,02 0,25 0,310 
7 9,9 18,8 1,24 3,22 2,00 3,00 0,26 1,56 0,26 0,320 

ɉɪɢɦɟɱɚɧɢɟ: ȼ ɩɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ ɡɧɚɱɟɧɢɹ ɜɵɛɪɨɫɨɜ CO,CH,C,SO2 ɞɨɥɠɧɵ 
ɭɦɧɨɠɚɬɶɫɹ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ 0,9 ɨɬ ɡɧɚɱɟɧɢɣ ɞɥɹ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ. 
ȼɵɛɪɨɫɵNO2 ɪɚɜɧɵ ɜɵɛɪɨɫɚɦ ɜ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ. 
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Ɍɚɛɥɢɰɚ Ⱥ.3 – ɍɞɟɥɶɧɵɟ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ȾɆ ɜ 
ɩɪɨɰɟɫɫɟ ɞɜɢɠɟɧɢɹ ɩɨ ɬɟɪɪɢɬɨɪɢɢ ɩɪɟɞɩɪɢɹɬɢɹ (mgɜik) 
Ʉɚɬɟ
ɝɨɪɢ
ɹ 
ɦɚɲ
ɢɧ 

ɇɨɦɢɧɚɥɶ
ɧɚɹ 
ɦɨɳɧɨɫɬɶ 
ɞɢɡɟɥɶɧɨɝ
ɨ 
ɞɜɢɝɚɬɟɥɹ
, ɤȼɬ 

ɍɞɟɥɶɧɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɝ/ɦɢɧ 
ɋɈ ɋɇ NɈ2 ɋ SO2 
ɉɟɪɢɨɞɵ ɝɨɞɚ 
ɬɟɩɥɵ
ɣ 

ɯɨɥɨɞɧ
ɵɣ 

ɬɟɩɥ
ɵɣ 

ɯɨɥɨɞɧ
ɵɣ 

ɬɟɩɥɵ
ɣ 

ɯɨɥɨɞɧ
ɵɣ 

ɬɟɩɥɵ
ɣ 

ɯɨɥɨɞɧ
ɵɣ 

ɬɟɩɥɵɣ ɯɨɥɨɞɧ
ɵɣ 

1 ɞɨ 20 0,24 0,29 0,08 0,10 0,47 0,47 0,05 0,07 0,036 0,044 
2 21-35 0,45 0,55 0,15 0,18 0,87 0,87 0,10 0,15 0,068 0,084 
3 36-60 0,77 0,94 0,26 0,31 1,49 1,49 0,17 0,25 0,120 0,150 
4 61-100 1,29 1,57 0,43 0,51 2,47 2,47 0,27 0,41 0,190 0,230 
5 101-160 2,09 2,55 0,71 0,85 4,01 4,01 0,45 0,67 0,310 0,380 
6 161-260 3,37 4,11 1,14 1,37 6,47 6,47 0,72 1,08 0,510 0,630 
7 ɫɜɵɲɟ 

260 
5,30 6,47 1,79 2,15 10,16 10,16 1,13 1,70 0,800 0,980 

ɉɪɢɦɟɱɚɧɢɟ: ȼ ɩɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ ɡɧɚɱɟɧɢɹ ɜɵɛɪɨɫɨɜ CO, CH, C, SO2 
ɞɨɥɠɧɵ ɭɦɧɨɠɚɬɶɫɹ ɧɚ ɤɨɷɮɮɢɰɢɟɧɬ 0,9 ɨɬ ɡɧɚɱɟɧɢɣ ɞɥɹ ɯɨɥɨɞɧɨɝɨ ɩɟɪɢɨɞɚ. 
ȼɵɛɪɨɫɵ NO2 ɪɚɜɧɵ ɜɵɛɪɨɫɚɦ ɜ ɯɨɥɨɞɧɵɣ ɩɟɪɢɨɞ. 
 
 Ɍɚɛɥɢɰɚ Ⱥ.4 - ɍɞɟɥɶɧɵɟ ɜɵɛɪɨɫɵ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɪɚɛɨɬɟ 
ɞɢɡɟɥɶɧɨɝɨ ɞɜɢɝɚɬɟɥɹ ɧɚ ɯɨɥɨɫɬɨɦ ɯɨɞɭ (mxɯiɤ) 
Ʉɚɬɟɝɨɪɢɹ  ɇɨɦɢɧɚɥɶɧɚɹ 

ɦɨɳɧɨɫɬɶ  
ɍɞɟɥɶɧɵɣ ɜɵɛɪɨɫ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ, ɝ/ɦɢɧ 

ɞɜɢɝɚɬɟɥɹ ɞɜɢɝɚɬɟɥɹ, ɤȼɬ ɋɈ ɋɇ NO2 SO2  ɋ 
1 ɞɨ 20 0,45 0,06 0,09 0,018  0,01 
2 21-35 0,84 0,11 0,17 0,034  0,02 
3 36-60 1,44 0,18 0,29 0,058  0,04 
4 61-100 2,40 0,30 0,48 0,097  0,06 
5 101-160 3,91 0,49 0,78 0,160  0,10 
6 161-260 6,31  0,79 1,27 0,250  0,17 
7 ɫɜɵɲɟ 260 9,92 1,24 1,99 0,390  0,26 

 
 Ɍɚɛɥɢɰɚ Ⱥ.5 – ɋɪɟɞɧɹɹ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɭɫɤɚ ɞɢɡɟɥɶɧɨɝɨ ɞɜɢɝɚɬɟɥɹ 
ɫ ɩɨɦɨɳɶɸ ɩɭɫɤɨɜɵɯ ɞɜɢɝɚɬɟɥɟɣ ɢ ɭɫɬɚɧɨɜɨɤ, tn 
ɉɟɪɢɨɞ ɝɨɞɚ Ɍɟɩɥɵɣ ɉɟɪɟɯɨɞɧɵɣ ɏɨɥɨɞɧɵɣ 
ɉɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɩɭɫɤɚ, ɦɢɧ. 1 2 4 

 
 Ɍɚɛɥɢɰɚ Ⱥ.6 – ɋɪɟɞɧɢɟ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɬɟɯɧɢɤɢ ɩɨ ɬɟɪɪɢɬɨɪɢɢ 
ɩɪɟɞɩɪɢɹɬɢɹ 
Ɍɢɩ ɦɚɲɢɧ ɋɪɟɞɧɹɹ ɫɤɨɪɨɫɬɶ 

ɞɜɢɠɟɧɢɹ, ɤɦ/ɱ 
Ʉɨɥɟɫɧɵɟ ɬɪɚɤɬɨɪɵ ɤɥɚɫɫɚ ɞɨ 5 ɬɫ 10 
Ƚɭɫɟɧɢɱɧɵɟ ɬɪɚɤɬɨɪɵ ɢ ɬɹɠɟɥɚɹ ɤɨɥɟɫɧɚɹ ɬɟɯɧɢɤɚ (ɫɤɪɟɩɟɪɵ ɢ ɬ. ɩ.) 5 

 
 Ɍɚɛɥɢɰɚ Ⱥ.7 - ɋɪɟɞɧɟɟ ɜɪɟɦɹ ɪɚɛɨɬɵ ɞɜɢɝɚɬɟɥɹ ɩɪɢ ɩɪɨɝɪɟɜɟ ɞɜɢɝɚɬɟɥɹ 
Ɍɟɦɩɟɪɚɬɭɪɚ 
ɜɨɡɞɭɯɚ, ɋ 

ɜɵɲɟ 5 ɧɢɠɟ 
5 ɞɨ -5 

ɧɢɠɟ 
-5 ɞɨ -10 

ɧɢɠɟ 
-10 ɞɨ -
15 

ɧɢɠɟ 
-15 ɞɨ -20 

ɧɢɠɟ 
-20 ɞɨ -25 

ɧɢɠɟ 
-25 

ȼɪɟɦɹ ɩɪɨɝɪɟɜɚ, ɦɢɧ 2 6 12 20 28 36 45 
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Ɍɚɛɥɢɰɚ Ⱥ.8 - Ɂɧɚɱɟɧɢɟ ɤɨɷɮɮɢɰɢɟɧɬɨɜ k1, k2 ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 
ɜɵɛɪɨɫɨɜ ɩɵɥɢ 

№ 
ɩ/ɩ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɦɚɬɟɪɢɚɥɚ 
ɉɥɨɬɧɨɫɬɶ 
ɦɚɬɟɪɢɚɥɚ, 
ɝ/ɫɦ3 

ȼɟɫɨɜɚɹ ɞɨɥɹ ɩɵɥɟɜɨɣ 
ɮɪɚɤɰɢɢ k1 ɜ ɦɚɬɟɪɢɚɥɟ 

Ⱦɨɥɹ ɩɵɥɢ, 
ɩɟɪɟɯɨɞɹɳɚɹ ɜ 
ɚɷɪɨɡɨɥɶ, k2 

1 Ɉɝɚɪɤɢ 3,9 0,04 0,03 
2 Ʉɥɢɧɤɟɪ 3,2 0,01 0,003 
3 ɐɟɦɟɧɬ 3,1 0,04 0,03 
4 ɂɡɜɟɫɬɧɹɤ ɤɚɪɶɟɪɧɵɣ 2,7 0,03 0,01 
5 ɂɡɜɟɫɬɧɹɤ ɞɪɨɛɥɟɧɧɵɣ 2,7 0,04 0,02 
6 Ɇɟɪɝɟɥɶ ɤɚɪɶɟɪɧɵɣ 2,7 0,03 0,01 
7 Ɇɟɪɝɟɥɶ ɞɪɨɛɥɟɧɧɵɣ 2,7 0,05 0,02 
8 ɂɡɜɟɫɬɶ ɤɨɦɨɜɚɹ 2,7 0,04 0,02 
9 ɂɡɜɟɫɬɶ ɦɨɥɨɬɚɹ 2,7 0,07 0,05 
10 Ƚɪɚɧɢɬ ɤɚɪɶɟɪɧɵɣ 2,8 0,01 0,003 
11 Ƚɪɚɧɢɬ ɞɪɨɛɥɟɧɧɵɣ 2,8 0,02 0,04 
12 Ɇɪɚɦɨɪ ɤɚɪɶɟɪɧɵɣ 2,8 0,02 0,01 
13 Ɇɪɚɦɨɪ ɞɪɨɛɥɟɧɧɵɣ 2,8 0,04 0,06 
14 Ɇɟɥ 2,7 0,05 0,07 
15 Ƚɢɩɫ ɤɚɪɶɟɪɧɵɣ 2,6 0,03 0,02 
16 Ƚɢɩɫ ɦɨɥɨɬɵɣ 2,6 0,08 0,04 
17 Ⱦɨɥɨɦɢɬ ɤɚɪɶɟɪɧɵɣ 2,7 0,03 0,01 
18 Ⱦɨɥɨɦɢɬ ɞɪɨɛɥɟɧɧɵɣ 2,7 0,05 0,02 
19 Ɉɩɨɤɚ 2,65 0,03 0,01 
20 ɉɟɝɦɚɬɢɬ 2,6 0,04 0,04 
21 Ƚɧɟɣɫ 2,9 0,05 0,02 
22 Ʉɚɨɥɢɧ 2,7 0,06 0,04 
23 ɇɟɮɟɥɢɧ 2,7 0,06 0,02 
24 Ƚɥɢɧɚ 2,7 0,05 0,02 
25 ɉɟɫɨɤ 2,6 0,05 0,03 
26 ɉɟɫɱɚɧɢɤ 2,65 0,04 0,01 
27 ɋɥɸɞɚ 2,8 0,02 0,01 
28 ɉɨɥɟɜɨɣ ɲɩɚɬ 2,5 0,07 0,01 
29 ɒɥɚɤ 2,5-3,0 0,05 0,02 
30 Ⱦɢɨɪɢɬ 2,8 0,03 0,06 
31 ɉɨɪɮɢɪɨɢɞɵ 2,7 0,03 0,07 
32 Ƚɪɚɮɢɬ 2,2-2,7 0,03 0,04 
33 ɍɝɨɥɶ 1,3 0,03 0,02 
34 Ɂɨɥɚ 2,5 0,06 0,04 
35 Ⱦɢɚɬɨɦɢɬ 2,3 0,03 0,02 
36 ɉɟɪɥɢɬ ɤɚɪɶɟɪɧɵɣ 2,4 0,04 0,01 
37 ɉɟɪɥɢɬ ɝɨɬɨɜɚɹ ɩɪɨɞɭɤɰɢɹ 2,4 0,04 0,06 
38 Ʉɟɪɚɦɡɢɬ 2,5 0,06 0,02 
39 ȼɟɪɦɢɤɭɥɢɬ 2,6 0,06 0,04 
40 Ⱥɝɥɨɩɨɪɢɬ 2,5 0,06 0,04 
41 Ɍɭɮ 2,6 0,03 0,02 
42 ɉɟɦɡɚ 2,5 0,03 0,06 
43 ɋɭɥɶɮɚɬ 2,7 0,05 0,02 
44 ɒɚɦɨɬ 2,6 0,04 0,02 
45 ɋɦɟɫɶ ɩɟɫɤɚ ɢ ɢɡɜɟɫɬɢ 2,6 0,05 0,01 
46 Ɉɩɢɥɤɢ ɞɪɟɜɟɫɧɵɟ * 0,04 0,01 
47 ɉɟɫɱɚɧɨ-ɝɪɚɜɢɣɧɚɹ ɫɦɟɫɶ 

(ɉȽɋ) 
2,6 0,03 0,04 
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Ɍɚɛɥɢɰɚ Ⱥ.9 - Ɂɚɜɢɫɢɦɨɫɬɶ ɜɟɥɢɱɢɧɵ k3 ɨɬ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ  
ɋɤɨɪɨɫɬɶ ɜɟɬɪɚ, ɦ/ɫ Ɂɧɚɱɟɧɢɹ ɤɨɷɮɮɢɰɢɟɧɬɚ Ʉ3 
ɞɨ 2 1.0 
2-5 1,2 
5-7 1.4 
7-10 1,7 
10-12 2,0 - 
12-14 2,3 
14-16 2,6 
16-18 2,8 
18 ɢ ɜɵɲɟ 3,0 

ɉɪɢɦɟɱɚɧɢɟ: Ɋɚɫɱɟɬɵ ɡɚɝɪɹɡɧɟɧɢɹ ɚɬɦɨɫɮɟɪɵ ɩɪɨɜɨɞɹɬɫɹ ɩɪɢ ɩɪɨɢɡɜɨɥɶɧɨɦ 
ɧɚɛɨɪɟ ɫɤɨɪɨɫɬɟɣ ɨɬ U=0,5 ɦ/ɫ ɞɨ U=U* (ɫɤɨɪɨɫɬɶ ɜɟɬɪɚ 95% 
ɨɛɟɫɩɟɱɟɧɧɨɫɬɢ). ɉɪɢ ɪɚɫɱɟɬɚɯ ɪɚɫɫɟɢɜɚɧɢɹ ɤɚɠɞɨɣ ɢɡ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɯ 
ɫɤɨɪɨɫɬɟɣ ɞɨɥɠɧɨ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ ɨɩɪɟɞɟɥɟɧɧɨɟ ɡɧɚɱɟɧɢɟ ɦɚɤɫɢɦɚɥɶɧɨ 
ɪɚɡɨɜɨɝɨ ɜɵɛɪɨɫɚ. ɉɨɞɨɛɧɵɟ ɢɫɬɨɱɧɢɤɢ (ɜɵɛɪɨɫ ɤɨɬɨɪɵɯ ɢɡɦɟɧɹɟɬɫɹ ɩɪɢ 
ɢɡɦɟɧɟɧɢɢ ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ) ɤɥɚɫɫɢɮɢɰɢɪɭɸɬɫɹ ɫɩɟɰɢɚɥɶɧɵɦ ɨɛɪɚɡɨɦ, 
ɧɚɩɪɢɦɟɪ, ɤɚɤ ɬɢɩ 5 ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɍɉɊɁȺ ɫɟɪɢɢ "ɗɤɨɥɨɝ". ȼɚɥɨɜɵɟ 
ɜɵɛɪɨɫɵ ɡɚ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ ɩɟɪɢɨɞ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨ ɫɪɟɞɧɢɦ ɡɧɚɱɟɧɢɹɦ 
ɫɤɨɪɨɫɬɢ ɜɟɬɪɚ ɢ ɜɥɚɠɧɨɫɬɢ ɷɬɨɝɨ ɩɟɪɢɨɞɚ. 
 

Ɍɚɛɥɢɰɚ Ⱥ.10 -Ɂɚɜɢɫɢɦɨɫɬɶ ɜɟɥɢɱɢɧɵ k4 ɨɬ ɦɟɫɬɧɵɯ ɭɫɥɨɜɢɣ 

Ɇɟɫɬɧɵɟ ɭɫɥɨɜɢɹ 

k4 

ɉɪɢ ɯɪɚɧɟɧɢɢ ɢ 
ɩɟɪɟɫɵɩɤɟ ɉɆ* 
ɛɟɡ ɩɪɢɦɟɧɟɧɢɹ 
ɡɚɝɪɭɡɨɱɧɨɝɨ 
ɪɭɤɚɜɚ 

ɉɪɢ ɩɟɪɟɫɵɩɤɟ 
ɉɆ* ɫ 
ɩɪɢɦɟɧɟɧɢɟɦ 
ɡɚɝɪɭɡɨɱɧɨɝɨ 
ɪɭɤɚɜɚ 

ɉɪɢ ɯɪɚɧɟɧɢɢ ɢ 
ɩɟɪɟɫɵɩɤɟ ɭɝɥɹ ɜ 
ɤɚɪɶɟɪɟ ɛɟɡ 
ɩɪɢɦɟɧɟɧɢɹ 
ɡɚɝɪɭɡɨɱɧɨɝɨ 
ɪɭɤɚɜɚ 

ɉɪɢ ɩɟɪɟɫɵɩɤɟ 
ɭɝɥɹ ɜ ɤɚɪɶɟɪɟ 
ɫ ɩɪɢɦɟɧɟɧɢɟɦ 
ɡɚɝɪɭɡɨɱɧɨɝɨ 
ɪɭɤɚɜɚ 

ɋɤɥɚɞɵ, 
ɯɪɚɧɢɥɢɳɚ 
ɨɬɤɪɵɬɵɟ 
ɚ) ɫ 4-ɯ ɫɬɨɪɨɧ 

1,0 0,01 1,0 0,2 

ɛ) ɫ 3-ɯ ɫɬɨɪɨɧ 0,5 0,005 0,8 0,16 
ɜ) ɫ 2-ɯ ɫɬɨɪɨɧ 
ɩɨɥɧɨɫɬɶɸ ɢ ɫ 2-ɯ 
ɫɬɨɪɨɧ ɱɚɫɬɢɱɧɨ 

0,3 0,003 0,6 0,12 

ɝ) ɫ 2-ɯ ɫɬɨɪɨɧ 0,2 0,002 0,5 0,1 
ɞ) ɫ 1-ɣ ɫɬɨɪɨɧɵ 0,1 0,001 0,1 0,02 
ɠ) ɡɚɤɪɵɬ ɫ 4-ɯ 
ɫɬɨɪɨɧ ** 

0,005 0,00005 0,1 0,02 

* ɉɆ - ɩɵɥɹɳɢɟ ɦɚɬɟɪɢɚɥɵ; 
** ɩɪɢ ɩɟɪɟɜɨɞɟ ɧɟɨɪɝɚɧɢɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɭɡɥɚ ɩɟɪɟɫɵɩɤɢ ɜ 
ɨɪɝɚɧɢɡɨɜɚɧɧɵɟ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɚɫɩɢɪɚɰɢɢ ɫɱɢɬɚɬɶ ɜɵɛɪɨɫ ɩɵɥɢ ɜ ɚɬɦɨɫɮɟɪɭ 
ɞɨ 30% ɨɬ ɟɝɨ ɧɨɪɦɚɬɢɜɧɨɝɨ ɩɨɤɚɡɚɬɟɥɹ ɩɪɢ ɚɫɩɢɪɚɰɢɢ ɭɡɥɚ. 
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Ɍɚɛɥɢɰɚ Ⱥ.11 - Ɂɚɜɢɫɢɦɨɫɬɶ ɜɟɥɢɱɢɧɵ K5 ɨɬ ɜɥɚɠɧɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ 
ȼɥɚɠɧɨɫɬɶ ɦɚɬɟɪɢɚɥɨɜ, % * Ʉ5 Ʉ5 (ɞɥɹ ɭɝɥɹ ɜ ɤɚɪɶɟɪɟ) 
0-0,5 1,0 2,0 
ɞɨ 1,0 0,9 1,5 
ɞɨ 3,0 0,8 1.3 
ɞɨ 5,0 0,7 1,2 
ɞɨ 7,0 0,6 1,0 
ɞɨ 8,0 0,4 0,7 
ɞɨ 9,0 0,2 0,3 
ɞɨ 10,0 0,1 0,2 
ɋɜɵɲɟ 10 0,01 0,1 

* ɩɪɢ ɫɬɚɬɢɱɟɫɤɨɦ ɯɪɚɧɟɧɢɢ ɢ ɩɟɪɟɫɵɩɤɟ ɩɟɫɤɚ ɜɥɚɠɧɨɫɬɶɸ 3 % ɢ ɛɨɥɟɟ - 
ɜɵɛɪɨɫɵ ɫɱɢɬɚɬɶ ɪɚɜɧɵɦɢ 0. Ⱦɥɹ ɞɪɭɝɢɯ ɫɬɪɨɢɬɟɥɶɧɵɯ ɦɚɬɟɪɢɚɥɨɜ ɜɵɛɪɨɫɵ 
ɫɱɢɬɚɬɶ ɪɚɜɧɵɦɢ 0 ɩɪɢ ɜɥɚɠɧɨɫɬɢ ɫɜɵɲɟ 20 %. 
 

Ɍɚɛɥɢɰɚ Ⱥ.12 - Ɂɚɜɢɫɢɦɨɫɬɶ ɜɟɥɢɱɢɧɵ Ʉ7 ɨɬ ɤɪɭɩɧɨɫɬɢ ɦɚɬɟɪɢɚɥɨɜ 
Ɋɚɡɦɟɪ ɤɭɫɤɚ, ɦɦ Ʉ7 
500 ɢ ɛɨɥɟɟ 0,1 
500-100 0,2 
100-50 0,4 
50-10 0,5 
10-5 0,6 
5-3 0,7 
3-1 0,8 
1 1,0 

 
Ɍɚɛɥɢɰɚ Ⱥ.13 - Ɂɚɜɢɫɢɦɨɫɬɶ ɜɟɥɢɱɢɧɵ Ʉ8 ɨɬ ɬɢɩɚ ɝɪɟɣɮɟɪɚ ɢ ɪɨɞɚ 

ɩɟɪɟɝɪɭɠɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ 

№ 
ɩ/ɩ 

Ƚɪɭɡɨɩɨɞɴɟɦɧɨɫɬɶ 
ɤɪɚɧɚ, ɬ 

Ɍɢɩ 
ɝɪɟɣɮɟɪɚ 

ȼɟɥɢɱɢɧɚ ɤɨɷɮɮɢɰɢɟɧɬɚ Ʉ8 ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 
ɩɟɪɟɝɪɭɠɚɟɦɨɝɨ ɦɚɬɟɪɢɚɥɚ 
ɓɟɛɟɧɶ ɩɟɫɨɤ ɉȽɋ 

1 5 2583ȼ 0,898 0,427 0,6 
2 5 2583 0,898 0,427 0,6 
3 5 3089Ⱥ 0,744 0,338 0,52 
4 10 2872ȼ 0,41 0,21 0,3 
5 10 3292ȼ 0,41 0,21 0,3 
6 10 3383Ȼ 0,362 0,184 0,286 
7 10 3555Ⱥ 0,413 0,21 0,3 
8 10 3555ȼ 0,39 0,22 0,32 
9 15 2374Ƚ 0,292 0,14 0,21 
10 15 2587Ƚ 0,271 0,166 0,215 
11 16 3319Ⱥ 0,231 0,14 0,182 
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Ɍɚɛɥɢɰɚ Ⱥ.14 -Ɂɚɜɢɫɢɦɨɫɬɶ ɜɟɥɢɱɢɧɵ ȼ ɨɬ ɜɵɫɨɬɵ ɩɟɪɟɫɵɩɤɢ 
ȼɵɫɨɬɚ ɩɚɞɟɧɢɹ ɦɚɬɟɪɢɚɥɚ, ɦ ȼ 
0,5 0,4 
1,0 0,5 
1,5 0,6 
2,0 0,7 
4,0 1,0 
6,0 1,5 
8,0 2,0 
10,0 2,5 

 
Ɍɚɛɥɢɰɚ Ⱥ.15 - ɋɨɞɟɪɠɚɧɢɟ (Ʉɩ %) ɩɵɥɢ ɜ ɨɬɯɨɞɚɯ ɩɪɢ ɪɚɡɥɢɱɧɵɯ 

ɬɟɯɧɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ ɨɛɪɚɛɨɬɤɢ ɞɪɟɜɟɫɢɧɵ 
ɉɪɨɰɟɫɫ Ɂɧɚɱɟɧɢɟ Ʉɩ, % 
ɉɢɥɟɧɢɟ 36,0 
Ɏɪɟɡɟɪɨɜɚɧɢɟ 12,5 
ɋɜɟɪɥɟɧɢɟ 18,0 
ɋɬɪɨɝɚɧɢɟ 12,5 
ɒɥɢɮɨɜɚɧɢɟ 90,0 
ɉɨɥɭɱɟɧɢɟ ɬɟɯɧɨɥɨɝɢɱɟɫɤɨɣ ɳɟɩɵ 10,0 
ɉɨɥɭɱɟɧɢɟ ɫɭɯɨɣ ɫɬɪɭɠɤɢ 25,0 

 
Ɍɚɛɥɢɰɚ Ⱥ.16 - Ʉɨɥɢɱɟɫɬɜɨ ɨɬɯɨɞɨɜ, ɩɨɥɭɱɚɟɦɵɯ ɩɪɢ ɨɛɪɚɛɨɬɤɟ 

ɞɪɟɜɟɫɢɧɵ ɧɚ ɪɚɡɥɢɱɧɵɯ ɫɬɚɧɤɚɯ 

Ɉɛɨɪɭɞɨɜɚɧɢɟ 
ɋɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ 
ɨɬɯɨɞɨɜ, ɤɝ/ɱ 

ȼ ɬɨɦ ɱɢɫɥɟ ɩɵɥɢ ɫ 
ɪɚɡɦɟɪɨɦ ɱɚɫɬɢɰ 
ɦɟɧɟɟ 200 ɦɤɦ (%) 

Ʉɪɭɝɥɨɩɢɥɶɧɵɟ ɫɬɚɧɤɢ 
ɉɪɢɪɟɡɧɨɣ ɉȾɄ-4 
Ⱦɟɥɹɧɨ-ɪɟɟɱɧɵɣ ɐȺ-2 
ɉɪɢɪɨɞɧɵɣ ɦɧɨɝɨɩɢɥɶɧɵɣ ɐɆɊ-1 
Ɍɨɪɰɨɜɨɱɧɵɣ ɐɆɗ-2 
Ʉɨɧɰɟɪɚɜɧɢɬɟɥɶ ɞɜɭɯɩɢɥɶɧɵɣ ɐ2 ɢ Ʉ12 
Ɏɨɪɦɚɬɢɜɧɵɣ ɱɟɬɵɪɟɯɩɢɥɶɧɵɣ ɫ ɮɪɟɡɟɪɧɵɦɢ 
ɝɨɥɨɜɤɚɦɢ ɐɎ-2 
            ɋɊ-6 
            ɋɊ-12 
            ɋɊ-18 
Ɋɟɣɫɦɭɫɨɜɵɟ ɞɜɭɫɬɨɪɨɧɧɢɟ: 
            ɋ2Ɋ8 
            ɋ2Ɋ12 
            ɋ2Ɋ16 
ɑɟɬɵɪɟɯɫɬɨɪɨɧɧɢɟ ɫɬɪɨɝɚɥɶɧɵɟ: 
            ɋɄ-15, ɋ16-4, ɋ16-5 
            ɋɉ-30, ɋ-26 
Ɏɪɟɡɟɪɧɵɣ Ɏ-4, Ɏ-5, Ɏ-6 
Ɏɪɟɡɟɪɧɵɣ ɫ ɚɜɬɨɩɨɞɚɱɟɣ ɎȺ-4 
Ʉɚɪɭɫɟɥɶɧɨ-ɮɪɟɡɟɪɧɵɣ Ɏ1Ʉ 

78 
110 
170 
44 
35 
 
 
245 
335 
500 
 
445 
490 
555 
 
310 
600 
26 
44 
22 

38 
36 
36 
36 
34 
 
 
25 
25 
25 
 
25 
25 
25 
 
25 
25 
20 
20 
20 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ Ⱥ.16 

Ɉɛɨɪɭɞɨɜɚɧɢɟ 
ɋɪɟɞɧɟɟ ɤɨɥɢɱɟɫɬɜɨ 
ɨɬɯɨɞɨɜ, ɤɝ/ɱ 

ȼ ɬɨɦ ɱɢɫɥɟ ɩɵɥɢ 
ɫ ɪɚɡɦɟɪɨɦ ɱɚɫɬɢɰ 
ɦɟɧɟɟ 200 ɦɤɦ (%) 

ɒɢɩɨɪɟɡɧɵɟ ɫɬɚɧɤɢ 
Ɉɞɧɨɫɬɨɪɨɧɧɢɣ ɪɚɦɧɵɣ ɒɈ-10: 
       ɩɢɥɚ 
       ɲɢɩɨɪɟɡɧɵɟ ɮɪɟɡɵ 
Ɉɞɧɨɫɬɨɪɨɧɧɢɣ ɪɚɦɧɵɣ ɒɈ-6: 
       ɩɢɥɚ 
       ɲɢɩɨɪɟɡɧɵɟ ɝɨɥɨɜɤɢ 
       ɩɪɨɭɲɟɱɧɵɣ ɞɢɫɤ 
       ɮɪɟɡɟɪɧɵɟ ɝɨɥɨɜɤɢ 
ɍɧɢɜɟɪɫɚɥɶɧɵɣ ɤɪɭɝɥɨɩɢɥɶɧɵɣ ɍɉ 

 
4,6 
73 
 
3,7 
54 
15,3 
68 
21 

 
16 
16 
 
16 
16 
16 
20 
30 

Ʌɟɧɬɨɱɧɨɩɢɥɶɧɵɟ ɫɬɚɧɤɢ 
Ʌɟɧɬɨɱɧɨɩɢɥɶɧɵɣ ɞɟɥɢɬɟɥɶ ɅȾ-140 
Ʌɟɧɬɨɱɧɨɩɢɥɶɧɵɣ ɫɬɨɥɹɪɧɵɣ Ʌɋ-80 

245 
29 

34 
34 

ɋɬɪɨɝɚɥɶɧɵɟ ɫɬɚɧɤɢ 
Ɏɭɝɨɜɚɥɶɧɵɟ ɫ ɪɭɱɧɨɣ ɩɨɞɚɱɟɣ: 
       ɋɎ-3, ɋɎ-4 
       ɋɎ-6 
Ɏɭɝɨɜɚɥɶɧɵɟ ɫ ɦɟɯɚɧɢɱɟɫɤɨɣ ɩɨɞɚɱɟɣ: 
       ɋɎȺ-4 
       ɋɎȺ-6 
Ɋɟɣɫɦɭɫɨɜɵɣ ɨɞɧɨɫɬɨɪɨɧɧɢɣ ɋɊ-3 
ɒɢɩɨɪɟɡɧɵɣ ɪɚɦɧɵɣ ɆȾ-100: 
        ɩɢɥɚ 
        ɲɢɩɨɪɟɡɧɵɟ ɮɪɟɡɵ 
        ɩɪɨɭɲɟɱɧɵɟ ɮɪɟɡɵ 

 
33 
73 
 
97 
190 
97 
 
9,2 
145 
48 

 
25 
25 
 
25 
25 
25 
 
16 
16 
16 

ɋɜɟɪɥɢɥɶɧɵɣ ɢ ɞɨɥɛɟɠɧɵɟ ɫɬɚɧɤɢ 
ɋɜɟɪɥɢɥɶɧɵɣ ɝɨɪɢɡɨɧɬɚɥɶɧɵɣ ɋɜɉȺ 
ɋɜɟɪɥɢɥɶɧɵɣ ɜɟɪɬɢɤɚɥɶɧɵɣ ɫ ɚɜɬɨɩɨɞɚɱɟɣ ɋȼȺ-2 
ɐɟɩɧɨɞɨɥɛɟɠɧɵɣ ȾɐȺ-2 

22 
14 
 
27 

18 
18 
 
18 

ɒɥɢɮɨɜɚɥɶɧɵɟ ɫɬɚɧɤɢ 
ɋɨ ɫɜɨɛɨɞɧɨɣ ɥɟɧɬɨɣ ɒɥɋɅ 
Ʌɟɧɬɨɱɧɵɣ ɫ ɧɟɩɨɞɜɢɠɧɵɦ ɫɬɨɥɨɦ ɒɅɇɋ 
ɋ ɞɢɫɤɨɦ ɢ ɛɨɛɢɧɨɣ ɒɥȾȻ 
ɋ ɞɜɭɦɹ ɞɢɫɤɚɦɢ ɒɥ2Ⱦ 
Ɍɪɟɯɰɢɥɢɧɞɪɨɜɵɣ ɒɥ3ɐ-3 
Ɍɪɟɯɰɢɥɢɧɞɪɨɜɵɣ ɒɥ3ɐȼ-3 

1,8 
2,8 
3,2 
4 
27 
48 

95 
95 
95 
95 
95 
95 

 
Ɍɚɛɥɢɰɚ  Ⱥ.17 – ɍɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ 

ɫɜɚɪɨɱɧɵɯ ɪɚɛɨɬɚɯ 
ȼɵɞɟɥɹɸɳɟɟɫɹ ɡɚɝɪɹɡɧɹɸɳɟɟ ɜɟɳɟɫɬɜɨ, ɟɝɨ ɤɨɞ ɍɞɟɥɶɧɵɟ ɜɵɞɟɥɟɧɢɹ, qi (ɝ/ɤɝ) 
ɀɟɥɟɡɚ ɨɤɫɢɞ (0123) 10,69 
Ɇɚɪɝɚɧɟɰ (0143) 0,92 
ɉɵɥɶ ɧɟɨɪɝɚɧɢɱɟɫɤɚɹ ɫ ɫɨɞɟɪɠɚɧɢɟɦ SiO2 20-70% (2908) 1,4 
Ɏɬɨɪɢɞɵ (0344) 3,3 
Ɏɬɨɪɢɫɬɵɣ ɜɨɞɨɪɨɞ (0342) 0,75 
Ⱦɢɨɤɫɢɞ ɚɡɨɬɚ (0301) 1,5 
Ɉɤɫɢɞ ɭɝɥɟɪɨɞɚ (0337) 13,3 
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 Ɍɚɛɥɢɰɚ Ⱥ.18 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɬɨɩɨɤ ɤɨɬɥɨɜ ɦɚɥɨɣ ɦɨɳɧɨɫɬɢ 
Ɍɢɩ ɬɨɩɨɤ ɢ ɤɨɬɥɚ Ɍɨɩɥɢɜɨ ɛ q3 q4 
1 2 3 4 5 

Ɍɨɩɤɚ ɫ ɰɟɩɧɨɣ ɪɟɲɟɬɤɨɣ 
ɒɚɯɬɧɨ-ɰɟɩɧɚɹ ɬɨɩɤɚ 

Ⱦɨɧɟɰɤɢɣ ɚɧɬɪɚɰɢɝ 1,5-1,6 0,5 13,5/10 

Ɍɨɪɮ ɤɭɫɤɨɜɨɣ 1,3 1,0 2,0 

Ɍɨɩɤɚ ɫ ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɢɦɢ 
ɪɚɡɪɚɛɚɬɵɜɚɬɟɥɹɦɢ ɢ ɰɟɩɧɨɣ 
ɪɟɲɟɬɤɨɣ ɨɛɪɚɬɧɨɝɨ ɯɨɞɚ 
 

ɍɝɥɢ ɬɢɩɚ ɤɭɡɧɟɰɤɢɯ 1,3-1,4 0,5-1 5,5/3 

ɍɝɥɢ ɬɢɩɚ ɞɨɧɟɰɤɢɯ 1,3-1,4 0,5-1 6/3,5 

Ȼɭɪɵɟ ɭɝɥɢ 1,3-1,4 0,5-1 5,5/4 

Ɍɨɩɤɚ ɫ ɩɧɟɜɦɨɦɟɯɚɧɢɱɟɫɤɢɦɢ 
ɡɚɛɪɚɫɵɜɚɬɟɥɹɦɢ ɢ ɰɟɩɧɨɣ 
ɪɟɲɟɬɤɨɣ ɨɛɪɚɬɧɨɝɨ ɯɨɞɚ 

Ʉɚɦɟɧɧɵɟ ɭɝɥɢ 1,3-1,4 0,5-1 5,5/3 

Ȼɭɪɵɟ ɭɝɥɢ 1,3-1,4 0,5-1 6,5/4,5 

Ɍɨɩɤɚ ɫ ɩɧɟɜɦɨɦɟɯɚɧɢɱɫɟɤɢɦɢ 
ɡɚɛɪɚɫɵɜɚɟɬɟɥɹɦɢ ɢ ɧɟɩɨɞɜɢɠɧɨɣ 
ɪɟɲɟɬɤɨɣ 
 
 
 

Ⱦɨɧɟɰɤɢɣ ɚɧɬɪɚɰɢɬ 
 
1,6-1,7 

 
0,5-1 

 
13,5/10 

Ȼɭɪɵɟ ɭɝɥɢ ɬɢɩɚ 
ɩɨɞɦɨɫɤɨɜɧɵɯ 

1,4-1,5 0,5-1 
 
9/7,5 

Ȼɭɪɵɟ ɭɝɥɢ ɬɢɩɚ 
ɛɨɪɨɞɢɧɫɤɢɯ 

1,4-1,5 0,5-1 6/3 

ɍɝɥɢ ɬɢɩɚ ɤɭɡɧɟɰɤɢɯ 1,4-1,5 0,5-1 5,5/3 

Ⱦɪɨɜɚ, ɞɪɨɛɥɟɧɵɟ ɨɬɯɨɞɵ, 
ɨɩɢɥɤɢ, ɬɨɪɮ ɤɭɫɤɨɜɨɣ 1,4 2 2 

Ⱦɪɨɜɚ, ɳɟɩɚ, ɨɩɢɥɤɢ 1,3 1 4/2 

ɗɫɬɨɧɫɤɢɟ ɫɥɚɧɰɵ 1,4 3 3 

Ʉɚɦɟɧɧɵɟ ɭɝɥɢ 1,2 0,5 5/3 

Ȼɭɪɵɟ ɭɝɥɢ 1,2 0,5 3/1,5 

Ɏɪɟɡɟɪɧɵɣ ɬɨɪɮ 1,2 0,5 3/1,5 

Ɇɚɡɭɬ 1,1 0,5 0,5 

Ƚɚɡ (ɩɪɢɪɨɞɧɵɣ, ɩɨɩɭɬɧɵɣ) 1,1 0,5 0,5 

Ⱦɨɦɟɧɧɵɣ ɝɚɡ 1,1 1,5 0,5 

ɉɪɢɦɟɱɚɧɢɟ. ȼ ɝɪɚɮɟ 3 ɦɟɧɶɲɢɟ ɡɧɚɱɟɧɢɹ – ɞɥɹ ɩɚɪɨɝɟɧɟɪɚɬɨɪɨɜ 
ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ ɛɨɥɟɟ 10 ɬ/ɱ; ɜ ɝɪɚɮɟ 5 ɛɨɥɶɲɢɟ ɡɧɚɱɟɧɢɹ – ɩɪɢ 
ɨɬɫɭɬɫɬɜɢɢ ɫɪɟɞɫɬɜ ɭɦɟɧɶɲɟɧɢɹ ɭɧɨɫɚ, ɦɟɧɶɲɢɟ – ɩɪɢ ɨɫɬɪɨɦ ɞɭɬɶɟ ɢ 
ɧɚɥɢɱɢɢ ɜɨɡɜɪɚɬɚ ɭɧɨɫɚ, ɚ ɬɚɤɠɟ ɞɥɹ ɤɨɬɥɨɜ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɶɸ 25 – 35 ɬ/ɱ. 
 

Ɍɚɛɥɢɰɚ Ⱥ.19 - ɍɞɟɥɶɧɨɟ ɜɵɞɟɥɟɧɢɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ (ɝ/ɤɝ) 
ɋɨɞɟɪɠɚɧɢɟ ɮɨɪɦɚɥɶɞɟɝɢɞɚ (ɢɥɢ 
ɚɦɦɢɚɤɚ) ɜ ɫɦɨɥɟ, % 

Ɏɨɪɦɚɥɶɞɟɝɢɞ Ⱥɦɦɢɚɤ 

0,3 
0,5 
1,0 
1,2 

1,2 
2,0 
4,0 
4,81 

- 
- 
1,88 
2,1 
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Ɍɚɛɥɢɰɚ Ⱥ.20 – ɍɞɟɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ ɜɵɞɟɥɟɧɢɹ ɡɚɝɪɹɡɧɹɸɳɢɯ 
ɜɟɳɟɫɬɜ ɩɪɢ ɪɟɡɤɟ ɦɟɬɚɥɥɨɦ ɢ ɫɩɥɚɜɨɜ (ɧɚ ɞɥɢɧɭ ɪɟɡɚ, ɝ/ɦ; ɧɚ ɟɞɢɧɢɰɭ 
ɨɛɨɪɭɞɨɜɚɧɢɹ, ɝ/ɱ) 

Ɇ
ɟɬ

ɚɥ
ɥ 

Ɍɨ
ɥɳ

ɢɧ
ɚ 

ɪɚ
ɡɪ

ɟɡ
ɚɟ

ɦɵ
ɯ 

ɥɢ
ɫɬ

ɨɜ
, ɦ

ɦ 

ɇɚɢɦɟɧɨɜɚɧɢɟ ɢ ɭɞɟɥɶɧɵɟ ɤɨɥɢɱɟɫɬɜɚ ɜɵɞɟɥɹɟɦɵɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ 

ɋɜɚɪɨɱɧɵɣ 
ɚɷɪɨɡɨɥɶ 

ȼ ɬɨɦ ɱɢɫɥɟ Ɉɤɫɢɞ 
ɭɝɥɟɪɨɞɚ 

Ⱦɢɨɤɫɢɞ 
ɚɡɨɬɚ ɇɚɢɦɟɧɨɜɚɧɢɟ 

ɜɟɳɟɫɬɜɚ 
Ʉɨɥɢɱɟɫɬɜɨ 

ɝ/ɦ ɝ/ɱ  ɝ/ɦ ɝ/ɱ ɝ/ɦ ɝ/ɱ ɝ/ɦ ɝ/ɱ 

ɋ
ɬɚ

ɥɶ
 

ɭɝ
ɥɟ

ɪɨ
ɞɢ

ɫɬ
ɚɹ

 5 2,25 74,0 
ɋɨɟɞ. ɦɚɪɝɚɧɰɚ 0,04 1,1 1,50 49,5 1,18 39,0 

Ɉɤɫɢɞ ɠɟɥɟɡɚ 2,21 72,9 - - - - 

10 4,50 131,0 
ɋɨɟɞ. ɦɚɪɝɚɧɰɚ 0,06 1,9 2,18 63,4 2,20 64,1 
Ɉɤɫɢɞ ɠɟɥɟɡɚ 4,46 129,1 - - - - 

20 9,00 200,0 
ɋɨɟɞ. ɦɚɪɝɚɧɰɚ 0,13 3,0 2,93 65,0 2,40 53,2 
Ɉɤɫɢɞ ɠɟɥɟɡɚ 8,87 197,0 - - - - 

 
Ɍɚɛɥɢɰɚ Ⱥ.21 – ȼɵɞɟɥɟɧɢɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɩɪɢ ɧɚɧɟɫɟɧɢɢ 

ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɩɨɤɪɵɬɢɣ  

ɋɩɨɫɨɛ ɨɤɪɚɫɤɢ 
Ⱦɨɥɹ ɚɷɪɨɡɨɥɹ ɩɪɢ 
ɨɤɪɚɫɤɟ, (%) ɩɪɢ 
ɨɤɪɚɫɤɟ δɚ 

ɉɚɪɵ ɪɚɫɬɜɨɪɢɬɟɥɹ (% ɨɬ ɨɛɳɟɝɨ ɫɨɞɟɪɠɚɧɢɹ 
ɪɚɫɬɜɨɪɢɬɟɥɹ ɜ ɤɪɚɫɤɟ) 
ɉɪɢ ɨɤɪɚɫɤɟ δ’ɪ ɉɪɢ ɫɭɲɤɟ δ’’ɪ 

ɉɧɟɜɦɚɬɢɱɟɫɤɢɣ 30 25 75 

 
Ɍɚɛɥɢɰɚ Ⱥ.22 – ɋɨɫɬɚɜ ɥɚɤɨɤɪɚɫɨɱɧɵɯ ɦɚɬɟɪɢɚɥɨɜ 

ȼɢɞ Ɇɚɪɤɚ 
Ⱦɨɥɹ ɥɟɬɭɱɟɣ ɱɚɫɬɢ 
(ɪɚɫɬɜɨɪɢɬɟɥɹ), % 

ɇɚɢɦɟɧɨɜɚɧɢɟ 
ɋɨɞɟɪɠɚɧɢɟ 
ɤɨɦɩɨɧɟɧɬɚ «ɯ» ɜ 
ɥɟɬɭɱɟɣ ɱɚɫɬɢ ɅɄɆ, % 

ɗɦɚɥɶ ɗɉ-140 53,5 

Ⱥɰɟɬɨɧ 33,7 
Ʉɫɢɥɨɥ 32,78 
Ɍɨɥɭɨɥ 4,86 
ɗɬɢɥɰɟɥɥɨɡɨɥɶ 28,66 

 
 

 
 

 

 




