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Ⱥɧɧɨɬɚɰɢɹ. Ⱥɜɬɨɬɪɚɧɫɩɨɪɬ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɧɵɦ ɩɨɬɪɟɛɢɬɟɥɟɦ ɧɟɮɬɹɧɵɯ ɬɨɩɥɢɜ ɢ ɨɩɪɟɞɟ-
ɥɹɸɳɢɦ ɜ ɷɤɨɥɨɝɢɱɟɫɤɨɦ ɡɚɝɪɹɡɧɟɧɢɢ ɚɬɦɨɫɮɟɪɵ ɝɨɪɨɞɨɜ. ɇɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦɢ ɞɥɹ ɱɟɥɨɜɟɤɚ 

ɹɜɥɹɸɬɫɹ ɫɨɜɦɟɫɬɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ ɫɭɩɟɪɬɨɤɫɢɤɚɧɬɨɜ: ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɤɚɧɰɟɪɨɝɟɧɧɵɯ ɭɝɥɟɜɨ-
ɞɨɪɨɞɨɜ ɢ ɬɜɟɪɞɵɯ ɱɚɫɬɢɰ. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɬɨɩɥɢɜ ɫ ɩɨɜɵɲɟɧɧɵɦ 

ɫɨɞɟɪɠɚɧɢɟɦ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɭɫɭɝɭɛɥɹɟɬ ɷɬɭ ɷɤɨɥɨɝɢɱɟɫɤɭɸ ɩɪɨɛɥɟɦɭ. 
 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɬɨɩɥɢɜɚ, ɨɬɪɚɛɨɬɚɜɲɢɟ ɝɚɡɵ, ɤɚɧɰɟɪɨɝɟɧɧɨɫɬɶ, ɛɟɧɡ(ɚ)ɩɢɪɟɧ, ɷɤɨɥɨɝɨ-
ɯɢɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ. 
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Ⱥɧɨɬɚɰɿɹ. Ⱥɜɬɨɬɪɚɧɫɩɨɪɬ ɽ ɨɫɧɨɜɧɢɦ ɫɩɨɠɢɜɚɱɟɦ ɧɚɮɬɨɜɢɯ ɩɚɥɢɜ ɿ ɜɢɡɧɚɱɚɥɶɧɢɦ ɜ ɟɤɨɥɨɝɿ-
ɱɧɨɦɭ ɡɚɛɪɭɞɧɟɧɧɿ ɚɬɦɨɫɮɟɪɢ ɦɿɫɬ. ɇɚɣɧɟɛɟɡɩɟɱɧɿɲɢɦɢ ɞɥɹ ɥɸɞɢɧɢ ɽ ɫɩɿɥɶɧɿ ɜɩɥɢɜɢ ɫɭɩɟɪɬɨɤ-
ɫɢɤɚɧɬɿɜ: ɨɤɫɢɞɿɜ ɚɡɨɬɭ, ɤɚɧɰɟɪɨɝɟɧɧɢɯ ɜɭɝɥɟɜɨɞɧɿɜ ɿ ɬɜɟɪɞɢɯ ɱɚɫɬɢɧɨɤ. ɉɨɤɚɡɚɧɨ, ɳɨ ɜɢɤɨɪɢ-
ɫɬɚɧɧɹ ɫɭɱɚɫɧɢɯ ɩɚɥɢɜ ɡ ɩɿɞɜɢɳɟɧɢɦ ɡɦɿɫɬɨɦ ɚɪɨɦɚɬɢɱɧɢɯ ɜɭɝɥɟɜɨɞɧɿɜ ɡɛɿɥɶɲɭɽ ɰɸ ɟɤɨɥɨɝɿɱɧɭ 
ɩɪɨɛɥɟɦɭ. 
 

Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɩɚɥɢɜɚ, ɜɿɞɩɪɚɰɶɨɜɚɧɿ ɝɚɡɢ, ɤɚɧɰɟɪɨɝɟɧɧɿɫɬɶ, ɛɟɧɡ(ɚ)ɩɿɪɟɧ, ɟɤɨɥɨɝɨ-ɯɿɦɿɱɧɿ ɩɨɤɚ-
ɡɧɢɤɢ. 
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Abstract. Motor transport is the basic consumer of fuel from oil and determining in ecological pollu-

tion of atmosphere in urban areas. The most dangerous to the person are joint influences of super toxins: 

oxides of nitrogen, cancerogenic hydrocarbons and firm particles. It is shown that the use of modern fuel 

with increased contents of aromatic hydrocarbons aggravates this environmental problem. 
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ȼɜɟɞɟɧɢɟ 
 

ɂɡ ɜɫɟɯ ɝɥɨɛɚɥɶɧɵɯ ɩɪɨɛɥɟɦ, ɤɨɬɨɪɵɟ ɤɨɝɞɚ 
ɥɢɛɨ ɪɟɲɚɥɨ ɱɟɥɨɜɟɱɟɫɬɜɨ, ɨɞɧɢɦɢ ɢɡ ɫɚɦɵɯ 
ɬɪɭɞɧɵɯ ɛɵɥɢ ɩɪɨɛɥɟɦɵ ɩɪɨɢɡɜɨɞɫɬɜɚ ɷɧɟɪ-
ɝɢɢ ɢ ɬɪɚɧɫɩɨɪɬɚ. ȼɨ ɜɬɨɪɨɣ ɩɨɥɨɜɢɧɟ XX ɢ 

ɜ ɧɚɱɚɥɟ XXI ɜɟɤɨɜ ɤ ɧɢɦ ɩɪɢɛɚɜɢɥɢɫɶ ɩɪɨ-
ɛɥɟɦɵ ɷɤɨɥɨɝɢɱɟɫɤɢɟ (ɥɨɤɚɥɶɧɵɟ ɢ ɝɥɨɛɚɥɶ-
ɧɵɟ). ɂɫɱɟɪɩɚɧɢɟ ɩɪɢɪɨɞɧɵɯ ɷɧɟɪɝɨɪɟɫɭɪɫɨɜ 

ɩɪɢ ɭɫɥɨɜɢɢ ɢɯ ɧɟɷɮɮɟɤɬɢɜɧɨɝɨ ɢɫɩɨɥɶɡɨɜɚ-
ɧɢɹ ɢ ɭɯɭɞɲɟɧɢɹ ɤɚɱɟɫɬɜɚ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟ-
ɞɵ (Ɉɋ) ɹɜɥɹɸɬɫɹ ɜɚɠɧɟɣɲɢɦɢ ɫɨɫɬɚɜɥɹɸ-

ɳɢɦɢ ɫɨɜɪɟɦɟɧɧɨɝɨ ɬɨɩɥɢɜɧɨ-ɷɤɨɥɨɝɢɱɟɫ-
ɤɨɝɨ ɤɪɢɡɢɫɚ. 
 

Ⱥɜɬɨɬɪɚɧɫɩɨɪɬ ɫ ɞɜɢɝɚɬɟɥɹɦɢ ɜɧɭɬɪɟɧɧɟɝɨ 

ɫɝɨɪɚɧɢɹ (Ⱦȼɋ) ɩɨɬɪɟɛɥɹɟɬ ɧɚɢɛɨɥɟɟ ɡɧɚɱɢ-

ɦɭɸ ɞɨɥɸ ɩɪɢɪɨɞɧɵɯ ɪɟɫɭɪɫɨɜ (ɧɟɮɬɟɩɪɨ-
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ɞɭɤɬɨɜ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ) ɢ ɨɞɧɨɜɪɟɦɟɧɧɨ 

ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɨɫɧɨɜɧɵɯ ɡɚɝɪɹɡɧɢɬɟɥɟɣ 

Ɉɋ, ɨɫɨɛɟɧɧɨ ɚɬɦɨɫɮɟɪɵ ɤɪɭɩɧɵɯ ɝɨɪɨɞɨɜ. 
ɂɧɬɟɝɪɚɥɶɧɵɟ ɷɤɨɥɨɝɨɯɢɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟ-
ɥɢ ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɜ ɡɧɚɱɢɬɟɥɶɧɨɣ 

ɫɬɟɩɟɧɢ ɨɩɪɟɞɟɥɹɸɬɫɹ ɢɯ ɷɤɫɩɥɭɚɬɚɰɢɨɧɧɨɣ 

ɬɨɩɥɢɜɧɨɣ ɷɤɨɧɨɦɢɱɧɨɫɬɶɸ, ɩɚɪɚɦɟɬɪɢɱɟɫ-
ɤɨɣ ɧɚɞɟɠɧɨɫɬɶɸ ɢ ɤɚɱɟɫɬɜɨɦ ɢɫɩɨɥɶɡɭɟɦɵɯ 

ɬɨɩɥɢɜ, ɜ ɬɨɦ ɱɢɫɥɟ, ɭɪɨɜɧɹɦɢ ɫɨɞɟɪɠɚɧɢɹ ɜ 
ɧɢɯ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɜɨɞɨɪɨɞɚ, 
ɫɟɪɵ ɢ ɬ.ɞ. Ⱥɧɚɥɢɡ ɡɚɝɪɹɡɧɟɧɧɨɫɬɢ ɚɬɦɨɫɮɟ-
ɪɵ ɝɨɪɨɞɨɜ ɫ ɢɧɬɟɧɫɢɜɧɵɦ ɚɜɬɨɦɨɛɢɥɶɧɵɦ 

ɞɜɢɠɟɧɢɟɦ ɩɨɤɚɡɚɥ, ɱɬɨ ɧɚɢɛɨɥɟɟ ɨɩɚɫɧɵɦɢ 

ɩɨ ɫɬɟɩɟɧɢ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟ-
ɤɚ ɹɜɥɹɸɬɫɹ ɞɜɟ ɩɚɪɵ ɫɭɩɟɪɬɨɤɫɢɤɚɧɬɨɜ, ɜɵ-

ɛɪɚɫɵɜɚɟɦɵɯ ɫ ɨɬɪɚɛɨɬɚɜɲɢɦɢ ɝɚɡɚɦɢ (ɈȽ) 

Ⱦȼɋ: ɤɚɧɰɟɪɨɝɟɧɧɵɟ ɭɝɥɟɜɨɞɨɪɨɞɵ (Ʉɍ) – 

ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɟ ɬɜɟɪɞɵɟ ɱɚɫɬɢɰɵ (Ɍɑ) ɢ 

Ʉɍ – ɨɤɫɢɞɵ ɚɡɨɬɚ (NOX), ɞɨɥɹ ɤɨɬɨɪɵɯ ɩɪɢ 

ɨɰɟɧɤɟ ɷɤɨɥɨɝɨɯɢɦɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɢ ɚɜɬɨɬ-
ɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ ɫɨɫɬɚɜɥɹɟɬ ɛɨɥɟɟ 90 %. 

 

ɍɫɬɚɧɨɜɥɟɧɨ, ɱɬɨ ɦɟɥɤɨɞɢɫɩɟɪɫɧɵɟ Ɍɑ, ɫɨɪ-
ɛɢɪɭɹ ɧɚ ɩɨɜɟɪɯɧɨɫɬɢ Ʉɍ, ɹɜɥɹɸɬɫɹ ɢɯ ɧɨɫɢ-

ɬɟɥɹɦɢ, ɩɪɢɱɟɦ ɦɧɨɝɨɤɪɚɬɧɨ ɭɫɢɥɢɜɚɸɳɢɦɢ 

(ɩɪɨɦɨɬɢɪɭɸɳɢɦɢ) ɢɯ ɤɚɧɰɟɪɨɝɟɧɧɨɟ ɜɨɡ-
ɞɟɣɫɬɜɢɟ ɧɚ ɨɪɝɚɧɢɡɦ ɱɟɥɨɜɟɤɚ. ȼ ɬɨɦ ɱɢɫɥɟ 
ɞɢɚɩɚɡɨɧ Ɍɑ ɞɢɚɦɬɪɨɦ ɨɬ 0,1 ɞɨ 10 ɦɤɦ, ɫ 
ɨɞɧɨɣ ɫɬɨɪɨɧɵ, ɞɟɥɚɟɬ ɜɨɡɦɨɠɧɵɦ ɢɯ ɝɥɭɛɨ-
ɤɨɟ ɩɪɨɧɢɤɧɨɜɟɧɢɟ ɜ ɥɟɝɤɢɟ ɱɟɥɨɜɟɤɚ, ɚ, ɫ 
ɞɪɭɝɨɣ ɫɬɨɪɨɧɵ, ɫɨɡɞɚɟɬ ɨɫɨɛɵɟ ɬɪɭɞɧɨɫɬɢ 

ɩɪɢ ɨɬɪɚɛɨɬɤɟ ɬɟɯɧɨɥɨɝɢɢ ɢɯ ɭɥɚɜɥɢɜɚɧɢɹ ɢɡ 
ɈȽ ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ. ɉɪɟɞɟɥɶɧɨ ɨɩɚɫ-
ɧɵɦɢ ɹɜɥɹɸɬɫɹ ɩɪɨɢɡɜɨɞɧɵɟ Ʉɍ ɢ NOX – 

ɧɢɬɪɨɤɚɧɰɟɪɨɝɟɧɧɵɟ ɜɟɳɟɫɬɜɚ, ɤɨɬɨɪɵɟ ɨɛ-

ɪɚɡɭɸɬɫɹ ɜɫɥɟɞɫɬɜɢɟ ɹɜɥɟɧɢɣ ɫɢɧɟɪɝɢɡɦɚ ɢ 

ɨɛɥɚɞɚɸɬ ɦɭɬɚɝɟɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. ȼ ɠɢɜɨɣ 

ɤɥɟɬɤɟ ɭɤɚɡɚɧɧɵɟ ɜɪɟɞɧɵɟ ɜɟɳɟɫɬɜɚ (ȼȼ) 

ɩɪɢɨɛɪɟɬɚɸɬ ɫɩɨɫɨɛɧɨɫɬɶ ɝɟɧɟɪɢɪɨɜɚɬɶ ɫɜɨ-
ɛɨɞɧɵɟ ɪɚɞɢɤɚɥɵ, ɩɪɨɜɨɰɢɪɭɹ ɤɚɧɰɟɪɨɝɟɧɟɡ 
ɢ ɦɭɬɚɰɢɢ.  

 

ɍɫɬɚɧɨɜɥɟɧɨ ɬɚɤɠɟ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜ-
ɪɟɦɟɧɧɵɯ ɧɟɮɬɹɧɵɯ ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜ ɫ ɩɨ-
ɜɵɲɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɚɪɨɦɚɬɢɱɟɫɤɢɯ ɭɝ-
ɥɟɜɨɞɨɪɨɞɨɜ (Ⱥɍ) ɭɫɭɝɭɛɥɹɟɬ ɭɤɚɡɚɧɧɭɸ 

ɷɤɨɥɨɝɨɯɢɦɢɱɟɫɤɭɸ ɩɪɨɛɥɟɦɭ. ɂɡɜɟɫɬɧɨ, ɱɬɨ 
Ⱥɍ ɱɪɟɡɜɵɱɚɣɧɨ ɫɤɥɨɧɧɵ ɤ ɨɛɪɚɡɨɜɚɧɢɸ Ʉɍ 

ɢ Ɍɑ. ɏɨɬɹ ɢ ɧɟ ɭɫɬɚɧɨɜɥɟɧ ɩɨɥɧɨɫɬɶɸ ɦɟɯɚ-
ɧɢɡɦ, ɫ ɩɨɦɨɳɶɸ ɤɨɬɨɪɨɝɨ Ⱥɍ ɭɫɢɥɢɜɚɟɬ ɢɯ 

ɨɛɪɚɡɨɜɚɧɢɟ, ɨɤɚɡɵɜɚɟɬɫɹ, ɱɬɨ ɨɱɟɧɶ ɜɚɠɧɚ 
ɪɨɥɶ ɧɟɩɨɜɪɟɠɞɟɧɧɨɝɨ ɤɨɥɶɰɚ (ɚɪɨɦɚɬɢɱɟɫ-
ɤɨɝɨ ɹɞɪɚ) ɜ ɤɚɱɟɫɬɜɟ ɷɥɟɦɟɧɬɚ ɫɬɪɭɤɬɭɪɵ 

ɞɥɹ ɛɵɫɬɪɨɝɨ ɨɛɪɚɡɨɜɚɧɢɹ Ʉɍ ɢ Ɍɑ. ɉɨɷɬɨɦɭ 
ɫɭɳɟɫɬɜɭɟɬ ɨɫɬɪɚɹ ɩɨɬɪɟɛɧɨɫɬɶ ɜ ɢɧɮɨɪɦɚ-
ɰɢɢ ɩɨ ɩɢɪɨɥɢɡɭ ɢ ɪɟɚɤɰɢɹɦ ɨɤɢɫɥɟɧɢɹ Ⱥɍ 

ɩɪɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɢ ɩɨ ɜɡɚɢɦɨɞɟɣɫ-
ɬɜɢɸ ɦɟɠɞɭ ɧɟɚɪɨɦɚɬɢɱɟɫɤɢɦ ɢ ɚɪɨɦɚɬɢɱɟɫ-
ɤɢɦɢ ɤɨɦɩɨɧɟɧɬɚɦɢ ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜ. 
 

Ⱥɧɚɥɢɡ ɩɭɛɥɢɤɚɰɢɣ 

 

ɋɪɟɞɢ ɜɵɞɟɥɟɧɧɵɯ ɭɱɟɧɵɦɢ ɩɪɢɨɪɢɬɟɬɧɨɣ 

ɝɪɭɩɩɵ Ʉɍ (ɫ ɭɱɟɬɨɦ ɢɧɞɟɤɫɚ ɢɯ ɤɚɧɰɟɪɨ-
ɝɟɧɧɨɣ ɚɝɪɟɫɫɢɜɧɨɫɬɢ – ɂɄȺ: [ɩɢɪɟɧ (0,001), 

ɮɥɭɨɪɚɧɬɟɧ (0,001), ɯɪɢɡɟɧ (0,01), 

ɛɟɧɡ(ɚ)ɚɧɬɪɚɰɟɧ (0,01), ɛɟɧɡ(ɚ)ɩɢɪɟɧ (1,0), 

ɛɟɧɡ(ɟ)ɩɢɪɟɧ (0,001), ɛɟɧɡɨ(ɜ)ɮɥɭɨɪɚɧɬɟɧ 

(0,1), ɩɟɪɢɥɟɧ (0,001), ɢɧɞɟɧɨ(1,2,3-ɫ,d)ɩɢɪɟɧ 

(0,001), ɛɟɧɡɨ(q,h,i)ɩɟɪɢɥɟɧ (0,01), ɞɢ-

ɛɟɧɡ(a,h)ɚɧɬɪɚɰɟɧ (0,001)] ɛɟɧɡ(ɚ)ɩɢɪɟɧ (Ȼɉ) 

ɨɛɥɚɞɚɟɬ ɧɚɢɛɨɥɶɲɢɦ ɂɄȺ ɢ ɞɥɹ ɧɟɝɨ ɭɫɬɚ-
ɧɨɜɥɟɧɚ ɫɪɟɞɧɟɫɭɬɨɱɧɚɹ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫɬɢ-

ɦɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɜ ɚɬɦɨɫɮɟɪɟ ɝɨɪɨɞɨɜ 
[ɉȾɄȻɉ]ɫɫ = 10–6ɦɝ/ɦ3. Ⱦɥɹ ɫɪɚɜɧɟɧɢɹ 
[ɉȾɄi]ɫɫ ɞɥɹ ɋɈ, ɋɇ, NO, NO2, Ɍɑ, SO2 ɫɨɨɬ-
ɜɟɬɫɬɜɭɸɬ: 3,0; 1,5; 0,06; 0,04; 0,05 ɦɝ/ɦ3 [1]. 

 

ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨ ɭɫɬɚɧɨɜɥɟɧɚ ɤɨɪɪɟɥɹɰɢ-

ɨɧɧɚɹ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɦɚɫɫɨɜɵɦɢ ɭɪɨɜ-
ɧɹɦɢ ɜɵɛɪɨɫɨɜ ɫ ɈȽ ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ 

Ȼɉ ( Ȼɉm ) ɢ ɩɪɢɨɪɢɬɟɬɧɨɣ ɝɪɭɩɩɨɣ Ʉɍ ( Ȼɉm ) 

ɫ ɭɱɟɬɨɦ ɢɯ ɂɄȺ [2] 
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Ɉɬɦɟɱɟɧɧɚɹ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ ɩɨɡɜɨɥɹɟɬ ɨɰɟ-
ɧɢɜɚɬɶ ɫɭɦɦɚɪɧɭɸ ɷɤɨɥɨɝɨɯɢɦɢɱɟɫɤɭɸ ɨɩɚ-
ɫɧɨɫɬɶ (ɗɏɈ) ɚɜɬɨɦɨɛɢɥɟɣ ɧɚ ɨɫɧɨɜɟ ɢɡɦɟ-
ɪɟɧɢɹ ɭɞɟɥɶɧɵɯ ɦɚɫɫɨɜɵɯ ɭɪɨɜɧɟɣ ɜɵɛɪɨɫɨɜ 
Ȼɉ, ɚ ɬɚɤɠɟ NO, NO2 ɢ Ɍɑ ɫ ɈȽ ɞɜɢɝɚɬɟɥɟɣ, 

ɧɚɩɪɢɦɟɪ ɩɪɢ ɢɫɩɵɬɚɧɢɢ ɚɜɬɨɦɨɛɢɥɟɣ ɩɨ 
ɟɜɪɨɩɟɣɫɤɨɦɭ ɟɡɞɨɜɨɦɭ ɰɢɤɥɭ [3, 4]. 

 

ɇɟɦɟɰɤɚɹ ɬɪɚɧɫɩɨɪɬɧɚɹ ɚɫɫɨɰɢɚɰɢɹ ɧɚ ɩɪɨ-
ɬɹɠɟɧɢɢ ɩɨɫɥɟɞɧɢɯ ɥɟɬ ɮɨɪɦɢɪɭɟɬ ɬɚɤ ɧɚɡɵ-

ɜɚɟɦɵɣ ɷɤɨɥɨɝɢɱɟɫɤɢɣ ɪɟɣɬɢɧɝ ɚɜɬɨɦɨɛɢɥɟɣ 

ɩɨ ɤɪɢɬɟɪɢɹɦ, ɨɬɪɚɠɚɸɳɢɦ ɫɬɟɩɟɧɶ ɜɪɟɞɧɨ-
ɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ ɨɬɞɟɥɶ-
ɧɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɈȽ. ɉɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫ-
ɥɟɞɨɜɚɧɢɣ ɧɚ ɩɟɪɜɨɟ ɦɟɫɬɨ ɩɨɫɬɚɜɥɟɧɵ 

ɤɚɧɰɟɪɨɝɟɧɧɨɫɨɞɟɪɠɚɳɢɟ ɜɟɳɟɫɬɜɚ. ɉɨ ɦɧɟ-
ɧɢɸ ɦɟɞɢɤɨɜ, ɢɦɟɧɧɨ ɢɯ ɞɨɥɹ ɜ ɪɢɫɤɟ ɜɨɡɧɢ-

ɤɧɨɜɟɧɢɹ ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ ɨɩɭɯɨɥɟɣ ɫɨɫɬɚɜ-
ɥɹɟɬ ɜ ɛɨɥɶɲɢɯ ɝɨɪɨɞɚɯ ∼ 85 %. Ɏɟɞɟɪɚɥɶɧɨɟ 
ɜɟɞɨɦɫɬɜɨ ɩɨ ɨɯɪɚɧɟ Ɉɋ, ɪɚɡɞɟɥɹɹ ɷɬɢ ɨɰɟɧ-

ɤɢ, ɫɩɨɫɨɛɫɬɜɨɜɚɥɨ ɬɨɦɭ, ɱɬɨ ɩɪɚɜɢɬɟɥɶɫɬɜɨɦ 

ɎɊȽ ɛɵɥɨ ɫɮɨɪɦɭɥɢɪɨɜɚɧɚ ɡɚɞɚɱɚ: ɜ ɛɥɢ-

ɠɚɣɲɢɟ ɝɨɞɵ ɭɦɟɧɶɲɢɬɶ, ɨɛɭɫɥɨɜɥɟɧɧɵɟ 
ɚɜɬɨɬɪɚɧɫɩɨɪɬɨɦ, ɜɵɛɪɨɫɵ ɤɚɧɰɟɪɨɝɟɧɧɵɯ 

ɢɧɝɪɟɞɢɟɧɬɨɜ ɧɚ 90 % [5]. ȼ ɋɒȺ ɛɵɥɚ ɢɫɫ-
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ɥɟɞɨɜɚɧɚ ɦɭɬɚɝɟɧɧɚɹ ɚɤɬɢɜɧɨɫɬɶ Ɍɑ, ɜɵɛɪɚ-
ɫɵɜɚɟɦɵɯ ɫ ɈȽ ɚɜɬɨɦɨɛɢɥɟɣ, ɨɛɨɪɭɞɨɜɚɧɧɵɯ 
ɞɢɡɟɥɹɦɢ. Ɉɧɚ ɨɤɚɡɚɥɚɫɶ (ɜ ɪɚɫɱɟɬɟ ɧɚ ɤɢɥɨ-
ɦɟɬɪ ɩɪɨɛɟɝɚ) ɩɨɱɬɢ ɧɚ ɩɨɪɹɞɨɤ ɜɵɲɟ, ɱɟɦ 

ɦɭɬɚɝɟɧɧɚɹ ɚɤɬɢɜɧɨɫɬɶ Ɍɑ, ɜɵɛɪɚɫɵɜɚɟɦɵɯ ɫ 
ɈȽ ɚɜɬɨɦɨɛɢɥɟɣ, ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɛɟɧɡɢɧɨ-
ɜɵɦɢ ɞɜɢɝɚɬɟɥɹɦɢ [6]. ɉɨɷɬɨɦɭ ɜ ɋɒȺ 

(ɲɬɚɬ Ʉɚɥɢɮɨɪɧɢɹ) ɜɜɟɞɟɧɵ ɨɝɪɚɧɢɱɟɧɢɹ ɧɚ 
ɤɚɱɟɫɬɜɨ ɞɢɡɟɥɶɧɵɯ ɬɨɩɥɢɜ, ɜ ɬɨɦ ɱɢɫɥɟ, 
ɭɫɬɚɧɨɜɥɟɧɚ ɧɨɪɦɚ ɧɚ ɫɨɞɟɪɠɚɧɢɟ ɧɟ ɛɨɥɟɟ 
10 % Ⱥɍ. ɋɨɜɪɟɦɟɧɧɵɟ ɫɬɚɧɞɚɪɬɵ «ȿɜɪɨ», ɜ 
ɬɨɦ ɱɢɫɥɟ, ɫɬɚɥɢ ɨɝɪɚɧɢɱɢɜɚɬɶ ɫɨɞɟɪɠɚɧɢɟ 
ɛɟɧɡɨɥɚ ɢ Ⱥɍ ɜ ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜɚɯ. ȼ ɫɨɜ-
ɪɟɦɟɧɧɵɯ ɛɟɧɡɢɧɚɯ «Premium» ɫɨɞɟɪɠɚɧɢɟ 
Ⱥɍ ɨɝɪɚɧɢɱɟɧɨ 30 % [7]. ɋɟɪɚ ɜ ɦɨɬɨɪɧɵɯ 
ɬɨɩɥɢɜɚɯ ɬɚɤɠɟ ɹɜɥɹɟɬɫɹ ɜɪɟɞɧɨɣ ɩɪɢɦɟɫɶɸ, 

ɬɚɤ ɤɚɤ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɧɨɫɬɶɸ ɩɪɢ ɝɨɪɟɧɢɢ 

ɬɨɩɥɢɜɚ ɩɟɪɟɯɨɞɢɬ ɜ ɨɤɫɢɞɵ ɫɟɪɵ (SOX), 

ɨɬɪɢɰɚɬɟɥɶɧɨ ɜɥɢɹɟɬ ɧɚ ɧɚɞɟɠɧɨɫɬɶ ɢ ɪɟɫɭɪɫ 
ɞɜɢɝɚɬɟɥɟɣ, ɫɩɨɫɨɛɫɬɜɭɟɬ ɭɜɟɥɢɱɟɧɢɸ ɭɪɨɜ-
ɧɟɣ ɨɛɪɚɡɨɜɚɧɢɹ Ɍɑ ɢ Ʉɍ ɢ ɞɢɫɩɟɪɫɧɨɫɬɢ 

Ɍɑ. ȼ ȿɜɪɨɩɟ ɨɝɪɚɧɢɱɟɧɨ ɦɚɫɫɨɜɨɟ ɫɨɞɟɪɠɚ-
ɧɢɟ ɫɟɪɵ ɜ ɞɢɡɟɥɶɧɵɯ ɬɨɩɥɢɜɚɯ ɧɚ ɭɪɨɜɧɟ 
0,02 %. 

 

Ɋɹɞɨɦ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ ɬɚɤɠɟ ɭɫɬɚɧɨɜɥɟɧɨ, 
ɱɬɨ ɩɨ ɦɟɪɟ ɭɜɟɥɢɱɟɧɢɹ ɩɪɨɛɟɝɚ ɬɪɚɧɫɩɨɪɬ-
ɧɨɝɨ ɫɪɟɞɫɬɜɚ ɫ Ⱦȼɋ ɢɯ ɷɤɨɥɨɝɨɯɢɦɢɱɟɫɤɢɟ 
ɩɨɤɚɡɚɬɟɥɢ ɫɭɳɟɫɬɜɟɧɧɨ ɭɯɭɞɲɚɸɬɫɹ. Ɍɚɤ, 
ɩɨ ɞɚɧɧɵɦ ɪɚɛɨɬɵ [8], ɫ ɭɜɟɥɢɱɟɧɢɟɦ ɩɪɨɛɟ-
ɝɚ ɥɟɝɤɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɬɢɩɚ ȼȺɁ ɞɨ 80 ɬɵɫ. 
ɤɦ ɟɝɨ ɷɤɨɥɨɝɨɯɢɦɢɱɟɫɤɚɹ ɨɩɚɫɧɨɫɬɶ ɜɨɡɪɨɫ-
ɥɚ ∼ ɜ 7 ɪɚɡ. Ɉɱɟɧɶ ɫɢɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɭɪɨɜ-
ɧɢ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɜɵɛɪɨɫɵ Ʉɍ ɫ ɈȽ ɚɜɬɨɦɨ-
ɛɢɥɟɣ ɨɤɚɡɵɜɚɟɬ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ 
Ⱦȼɋ. ɇɚ ɪɢɫ. 1 ɩɪɢɜɟɞɟɧɵ ɨɛɨɛɳɟɧɧɵɟ ɪɟ-
ɡɭɥɶɬɚɬɵ ɢɫɫɥɟɞɨɜɚɧɢɣ ɷɤɨɥɨɝɨɯɢɦɢɱɟɫɤɢɯ 

ɩɨɤɚɡɚɬɟɥɟɣ ɚɜɬɨɦɨɛɢɥɟɣ ɩɨ ɢɡɭɱɟɧɢɸ ɜɥɢɹ-
ɧɢɹ ɝɪɭɩɩ ɧɟɢɫɩɪɚɜɧɨɫɬɟɣ ɞɜɢɝɚɬɟɥɟɣ ɧɚ 
ɭɪɨɜɧɢ ɜɵɛɪɨɫɨɜ Ȼɉ ɫ ɈȽ [9]. 

 

ɂɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɞɚɧɧɵɯ ɫɥɟɞɭɟɬ, ɱɬɨ ɧɟɢ-

ɫɩɪɚɜɧɨɫɬɢ Ⱦȼɋ ɨɛɳɟɝɨ ɯɚɪɚɤɬɟɪɚ ɩɪɢɜɨɞɹɬ 
ɤ ɭɜɟɥɢɱɟɧɢɸ ɭɪɨɜɧɟɣ ɜɵɛɪɨɫɨɜ Ȼɉ ɫ ɈȽ ɜ 
2–5 ɪɚɡ, ɚ ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɫɢɫɬɟɦ ɬɨɩɥɢɜɨɩɢ-

ɬɚɧɢɹ ɢ ɡɚɠɢɝɚɧɢɹ ɝɨɪɸɱɟɣ ɫɦɟɫɢ, ɜɥɢɹɸɳɢɟ 
ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɩɪɨɰɟɫɫ ɝɨɪɟɧɢɹ ɬɨɩɥɢ-

ɜɚ, ɦɨɝɭɬ ɭɜɟɥɢɱɢɜɚɬɶ ɭɪɨɜɧɢ ɜɵɛɪɨɫɨɜ Ȼɉ ɫ 
ɈȽ ɧɚ ɩɨɪɹɞɨɤ ɢ ɛɨɥɟɟ. ɉɨɷɬɨɦɭ, ɩɪɢ ɤɨɦ-

ɩɥɟɤɫɧɨɣ ɨɰɟɧɤɟ ɷɤɨɥɨɝɨɯɢɦɢɱɟɫɤɨɣ ɨɩɚɫɧɨ-
ɫɬɢ (ɗɏɈ) ɚɜɬɨɦɨɛɢɥɟɣ ɢ ɜɵɛɨɪɭ ɩɭɬɟɣ ɢɯ 
ɷɤɨɥɨɝɢɡɚɰɢɢ, ɧɟɨɛɯɨɞɢɦɵ ɤɚɱɟɫɬɜɟɧɧɵɟ 
ɞɚɧɧɵɟ ɩɨ ɫɭɦɦɚɪɧɨɣ ɤɚɧɰɟɪɨɝɟɧɧɨɫɬɢ ɈȽ 

ɞɜɢɝɚɬɟɥɟɣ ɫ ɭɱɟɬɨɦ ɞɥɢɬɟɥɶɧɨɫɬɢ ɢɯ ɪɚɛɨɬɵ 

ɢ ɪɟɚɥɶɧɨɝɨ ɬɟɯɧɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ. 

 
 

Ɋɢɫ. 1. ɍɪɨɜɧɢ ɜɵɛɪɨɫɚ ɛɟɧɡ(ɚ)ɩɢɪɟɧɚ ɫ ɈȽ 

ɚɜɬɨɦɨɛɢɥɟɣ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɧɟɢɫɩɪɚɜ-
ɧɨɫɬɹɯ ɛɟɧɡɢɧɨɜɵɯ ɞɜɢɝɚɬɟɥɟɣ: 1 – ɧɚ-
ɪɭɲɟɧɢɟ ɪɟɝɭɥɢɪɨɜɤɢ ɯɨɥɨɫɬɨɝɨ ɯɨɞɚ,  
2 – ɭɝɚɪ ɦɚɫɥɚ, 3 – ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɫɢɫ-
ɬɟɦɵ ɩɢɬɚɧɢɹ, 4 – ɧɟɢɫɩɪɚɜɧɨɫɬɢ ɫɢɫɬɟ-
ɦɵ ɡɚɠɢɝɚɧɢɹ 

 

Ⱦɥɹ ɨɝɪɚɧɢɱɟɧɢɹ (ɗɏɈ) ɚɜɬɨɦɨɛɢɥɟɣ ɜ ɪɚɡ-
ɥɢɱɧɵɯ ɫɬɪɚɧɚɯ ɢ ɪɟɝɢɨɧɚɯ ɦɢɪɚ ɜɜɟɞɟɧɵ ɜ 
ɡɚɤɨɧɨɞɚɬɟɥɶɧɨɦ ɩɨɪɹɞɤɟ ɩɪɟɞɟɥɶɧɨ ɞɨɩɭɫ-
ɬɢɦɵɟ ɭɪɨɜɧɢ ɜɵɛɪɨɫɨɜ ȼȼ (ɋɈ, ɋɇ, NOX, 

Ɍɑ) ɫ ɈȽ ɩɨɪɲɧɟɜɵɯ ɞɜɢɝɚɬɟɥɟɣ, ɬ.ɟ. ɩɨɤɚ 
ɛɟɡ ɭɱɟɬɚ ɭɪɨɜɧɟɣ ɜɵɛɪɨɫɨɜ Ʉɍ ɜ Ɉɋ. ȼ ɤɚ-
ɱɟɫɬɜɟ ɪɟɝɥɚɦɟɧɬɢɪɭɟɦɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɜɵɛ-

ɪɚɧɵ ɭɫɪɟɞɧɟɧɧɵɟ ɦɚɫɫɨɜɵɟ ɜɵɛɪɨɫɵ ɭɤɚ-
ɡɚɧɧɵɯ ȼȼ, ɬ.ɟ. ɦɚɫɫɚ i-ɝɨ ȼȼ ɧɚ ɟɞɢɧɢɰɭ 

ɩɪɨɛɟɝɚ ɬɪɚɧɫɩɨɪɬɧɨɝɨ ɫɪɟɞɫɬɜɚ (ɝ/ɤɦ) ɢɥɢ 

ɧɚ ɟɞɢɧɢɰɭ ɜɵɪɚɛɚɬɵɜɚɟɦɨɣ ɞɜɢɝɚɬɟɥɟɦ ɷɧɟ-
ɪɝɢɢ ɡɚ ɰɢɤɥ (ɝ/ɤȼɬ⋅ɱ). Ⱦɨɩɭɫɬɢɦɵɟ ɭɪɨɜɧɢ 

ɜɵɛɪɨɫɨɜ ȼȼ ɫ ɈȽ ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɜ 
ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ «ȿɜɪɨ-5» (ɫ ɨɤɬɹɛɪɹ 2008 ɝ.): ɫ 
ɛɟɧɡɢɧɨɜɵɦɢ ɞɜɢɝɚɬɟɥɹɦɢ ( 0,1ɋɈ =m ; 

1,0ɋɇ =m  06,0
XNɈ =m  005,0Ɍɑ =m  ɝ/ɤɦ); ɫ 

ɞɢɡɟɥɹɦɢ ( 50,0ɋɈ =m ; 05,0ɋɇ =m  

2,0
XNɈ =m  005,0Ɍɑ =m  ɝ/ɤɦ) [10]. Ɉɞɧɚɤɨ 

ɧɨɪɦɢɪɨɜɚɧɢɟ ɭɤɚɡɚɧɧɵɯ ȼȼ ɥɢɲɶ ɱɚɫɬɢɱɧɨ 

ɞɚɟɬ ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɨɛ ɢɧɬɟɝɪɚɥɶɧɨɣ (ɗɏɈ) 

ɬɪɚɧɫɩɨɪɬɧɵɯ ɫɪɟɞɫɬɜ, ɬɚɤ ɤɚ ɧɚɢɛɨɥɟɟ ɨɩɚɫ-
ɧɵɟ ɞɥɹ ɱɟɥɨɜɟɤɚ ɫɨɫɬɚɜɥɹɸɳɢɟ ɈȽ ɞɜɢɝɚɬɟ-
ɥɟɣ, ɜ ɬɨɦ ɱɢɫɥɟ Ʉɍ ɢ ɢɯ ɩɪɨɢɡɜɨɞɧɵɟ, ɩɨɤɚ 
«ɛɟɫɤɨɧɬɪɨɥɶɧɵ», ɚ SOX ɧɨɪɦɢɪɭɟɬɫɹ ɤɨɫ-
ɜɟɧɧɨ – ɱɟɪɟɡ ɞɨɩɭɫɬɢɦɵɟ ɭɪɨɜɧɢ ɫɨɞɟɪɠɚ-
ɧɢɹ ɫɟɪɵ ɜ ɬɨɩɥɢɜɚɯ. 
 

ɇɟɩɨɥɧɨɟ ɧɨɪɦɢɪɨɜɚɧɢɟ ȼȼ, ɜɵɛɪɚɫɵɜɚɟɦɵɯ 

ɫ ɈȽ ɞɜɢɝɚɬɟɥɟɣ, ɨɛɭɫɥɚɜɥɢɜɚɟɬ ɧɟɨɛɴɟɤɬɢɜ-
ɧɨɫɬɶ ɨɰɟɧɤɢ (ɗɏɈ) ɚɜɬɨɬɪɚɧɫɩɨɪɬɧɵɯ 
ɫɪɟɞɫɬɜ ɢ ɧɟ ɞɚɟɬ ɪɟɚɥɶɧɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ 
ɨɛ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɟɝɨ ɤɨɧɫɬɪɭɤɬɢɜɧɵɯ ɢ ɬɟ-
ɯɧɨɥɨɝɢɱɟɫɤɢɯ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧɢɣ, ɩɪɢɦɟ-
ɧɟɧɢɹ ɚɥɶɬɟɪɧɚɬɢɜɧɵɯ ɬɨɩɥɢɜ ɢ ɬ.ɞ. 

ɆȻɉ,

ɦɤɝ/ɤɦ 

ɂɫɩɪɚɜɧɵɟ ɞɜɢɝɚɬɟɥɢ 

1
2 3 

4

ɇɟɫɩɪɚɜɧɵɟ ɞɜɢɝɚɬɟɥɢ 
100

10

1

0,1
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Ʉ ɚɥɶɬɟɪɧɚɬɢɜɧɵɦ ɷɧɟɪɝɨɧɨɫɢɬɟɥɹɦ ɞɥɹ ɚɜ-
ɬɨɦɨɛɢɥɶɧɵɯ Ⱦȼɋ ɧɟɨɛɯɨɞɢɦɨ ɨɬɧɟɫɬɢ: 

− ɩɪɢɪɨɞɧɵɣ ɝɚɡ, ɤɚɤ ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜ-
ɧɵɣ ɷɧɟɪɝɨɧɨɫɢɬɟɥɶ ɧɚ ɩɟɪɟɯɨɞɧɵɣ ɩɟɪɢɨɞ; 
− ɷɥɟɤɬɪɨɷɧɟɪɝɢɸ (ɷɥɟɤɬɪɨɦɨɛɢɥɢ); 

− ɫɢɧɬɟɬɢɱɟɫɤɢɟ ɦɨɬɨɪɧɵɟ ɬɨɩɥɢɜɚ (ɋɆɌ), 

ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɫɩɢɪɬɨɜɵɟ; 
− ɜ ɩɟɪɫɩɟɤɬɢɜɟ ɜɨɞɨɪɨɞ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ 
ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɜɵɫɨɤɨɷɮɮɟɤɬɢɜɧɚɹ ɞɨ-
ɛɚɜɤɚ ɤ ɝɨɪɸɱɢɦ ɫɦɟɫɹɦ, ɬɚɤ ɢ ɜ ɤɚɱɟɫɬɜɟ 
ɧɟɨɛɯɨɞɢɦɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ 
ɋɆɌ. 

 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɪɟɫɭɪɫɧɵɯ ɡɚɩɚɫɨɜ 
ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɜ ȿɜɪɨɩɟ ɢ ɫɬɪɚɧɚɯ ɋɇȽ, 

ɜɤɥɸɱɚɹ Ɋɨɫɫɢɣɫɤɭɸ Ɏɟɞɟɪɚɰɢɸ, ɩɪɢ ɫɨɜɪɟ-
ɦɟɧɧɨɦ ɭɪɨɜɧɟ ɟɝɨ ɩɨɬɪɟɛɥɟɧɢɹ, ɩɪɟɞɩɨɥɚɝɚ-
ɟɬɫɹ ɞɨɫɬɚɬɨɱɧɵɦ ɩɪɢɦɟɪɧɨ ɧɚ 60 ɥɟɬ ɢ  

ɛɨɥɟɟ. Ʉ ɬɨɦɭ ɠɟ ɩɪɢɪɨɞɧɵɣ ɝɚɡ ɯɚɪɚɤɬɟɪɢ-

ɡɭɟɬɫɹ ɫɚɦɨɣ ɧɢɡɤɨɣ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ ɫɬɨɢɦɨ-
ɫɬɶɸ (6–9 ɞɨɥɥ./ȽȾɠ), ɱɬɨ ɜ 2–3 ɪɚɡɚ ɧɢɠɟ 
ɫɬɨɢɦɨɫɬɢ ɛɟɧɡɢɧɨɜ, ɚ ɜɨɞɨɪɨɞ, ɩɪɨɢɡɜɨɞɢ-

ɦɵɣ ɩɨ ɫɨɜɪɟɦɟɧɧɵɦ ɬɟɯɧɨɥɨɝɢɹɦ, ɭɠɟ 
ɩɪɚɤɬɢɱɟɫɤɢ ɩɪɢɛɥɢɠɚɟɬɫɹ ɤ ɷɧɟɪɝɟɬɢɱɟɫɤɨɣ 

ɫɬɨɢɦɨɫɬɢ ɛɟɧɡɢɧɨɜ. 
 

ɐɟɥɶ ɢ ɩɨɫɬɚɧɨɜɤɚ ɡɚɞɚɱɢ 
 

Ɉɛɨɫɧɨɜɵɜɚɟɬɫɹ ɰɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɣ – ɪɚɡɪɚ-
ɛɨɬɤɚ ɦɟɬɨɞɢɤɢ ɤɨɦɩɥɟɤɫɧɨɣ ɨɰɟɧɤɢ ɷɤɨɥɨ-
ɝɨɯɢɦɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɢ ɬɪɚɧɫɩɨɪɬɧɵɯ 
ɫɪɟɞɫɬɜ ɨɛɨɪɭɞɨɜɚɧɧɵɯ Ⱦȼɋ ɫ ɭɱɟɬɨɦ ɫɭɦ-

ɦɚɪɧɨɣ ɤɚɧɰɟɪɨɝɟɧɧɨɫɬɢ ɈȽ. ɋɬɚɜɢɬɫɹ ɡɚɞɚ-
ɱɚ: ɩɨɤɚɡɚɬɶ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧ-

ɧɵɯ ɧɟɮɬɹɧɵɯ ɬɨɩɥɢɜ, ɚ ɬɚɤɠɟ – ɫɢɧɬɟɬɢ-

ɱɟɫɤɢɯ ɠɢɞɤɢɯ ɬɨɩɥɢɜ, ɩɨɥɭɱɚɟɦɵɯ ɢɡ ɭɝɥɟɣ, 

ɫ ɩɨɜɵɲɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ Ⱥɍ, ɩɪɢɜɨɞɢɬ ɤ 
ɪɨɫɬɭ ɫɭɦɦɚɪɧɨɣ ɤɚɧɰɟɪɨɝɟɧɧɨɫɬɢ ɈȽ ɚɜɬɨ-
ɦɨɛɢɥɟɣ ɢ ɧɚɦɟɬɢɬɶ ɪɹɞ ɩɭɬɟɣ ɩɨɜɵɲɟɧɢɹ ɢɯ 
ɷɤɨɛɟɡɨɩɚɫɧɨɫɬɢ. 
 

Ⱥɧɚɥɢɡ ɷɤɨɥɨɝɨɯɢɦɢɱɟɫɤɢɯ ɩɨɤɚɡɚɬɟɥɟɣ 

ɚɜɬɨɦɨɛɢɥɟɣ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ  

ɜɵɫɨɤɨɚɪɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɬɨɩɥɢɜ 
 

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ Ɍɑ ɢ Ʉɍ ɨɛɵɱɧɨ ɨɛɪɚ-
ɡɭɸɬɫɹ ɜ ɩɟɪɜɢɱɧɨɣ ɡɨɧɟ ɤɚɦɟɪ ɫɝɨɪɚɧɢɹ 
(Ʉɋ) Ⱦȼɋ ɛɥɢɡɤɨɣ ɤ ɮɚɤɟɥɭ ɪɚɫɩɵɥɟɧɧɨɝɨ 

ɬɨɩɥɢɜɚ. ɇɚ ɭɪɨɜɧɢ ɢɯ ɨɛɪɚɡɨɜɚɧɢɹ ɫɭɳɟɫɬ-
ɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɨɤɚɡɵɜɚɸɬ: ɤɚɱɟɫɬɜɨ ɪɚɫɩɵ-

ɥɢɜɚɧɢɹ ɬɨɩɥɢɜ ɢ ɩɪɨɰɟɫɫɵ ɫɦɟɫɟɨɛɪɚɡɨɜɚ-
ɧɢɹ ɜ ɩɟɪɜɢɱɧɨɣ ɡɨɧɟ Ʉɋ, ɫɨɫɬɚɜ ɢ ɞɚɜɥɟɧɢɟ 
ɝɨɪɸɱɟɣ ɫɦɟɫɢ, ɤɨɧɫɬɪɭɤɬɢɜɧɵɟ ɩɚɪɚɦɟɬɪɵ 

Ʉɋ ɢ ɬ.ɞ. ɇɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɨɛɪɚɡɨɜɚɧɢɹ Ɍɑ 

ɢ Ʉɍ ɫɭɳɟɫɬɜɟɧɧɨɟ ɜɥɢɹɧɢɟ ɬɚɤɠɟ ɨɤɚɡɵɜɚ-
ɸɬ ɞɜɚ ɯɚɪɚɤɬɟɪɧɵɯ ɩɨɤɚɡɚɬɟɥɹ ɬɨɩɥɢɜɚ: ɦɚ-
ɫɫɨɜɨɟ ɫɨɞɟɪɠɚɧɢɟ ɜɨɞɨɪɨɞɚ ɢ Ⱥɍ.  

ɏɚɪɚɤɬɟɪɧɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɫɨɜɪɟɦɟɧɧɵɯ 
ɠɢɞɤɢɯ ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜ, ɩɪɨɢɡɜɨɞɢɦɵɯ ɢɡ 
ɧɟɮɬɢ ɩɨ ɧɨɜɵɦ ɬɟɯɧɨɥɨɝɢɹɦ, ɚ ɬɚɤɠɟ – ɲɢ-

ɪɨɤɨɮɪɚɤɰɢɨɧɧɵɯ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɬɨɩɥɢɜ, 
ɩɨɥɭɱɚɟɦɵɯ ɢɡ ɭɝɥɟɣ ɢ ɫɥɚɧɰɟɜ, ɹɜɥɹɟɬɫɹ ɩɨ-
ɜɵɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ Ⱥɍ ɩɪɢ ɩɨɧɢɠɟɧɧɵɯ 
ɜɨɞɨɪɨɞɧɵɯ ɩɨɤɚɡɚɬɟɥɹɯ (ɇ/ɋ, 

THg ). Ɇɚɫɫɨ-
ɜɨɟ ɫɨɞɟɪɠɚɧɢɟ Ⱥɍ ɜ ɧɟɮɬɹɧɵɯ ɦɨɬɨɪɧɵɯ 
ɬɨɩɥɢɜɚɯ (ɍɤɪɚɢɧɚ): Ⱥ-76 (28 %), Ⱥ-92 

(42 %), Ⱥ-95 (48 %) – ɨɛɵɱɧɵɣ ɪɟɠɢɦ ɤɚɬɚ-
ɥɢɬɢɱɟɫɤɨɝɨ ɪɢɮɨɪɦɢɧɝɚ ɫ ɩɥɚɬɢɧɨɜɵɦ ɤɚɬɚ-
ɥɢɡɚɬɨɪɨɦ (ɩɥɚɬɮɨɪɦɢɧɝ), Ⱥ-98 (74 %) – ɠɟ-
ɫɬɤɢɣ ɪɟɠɢɦ ɩɥɚɬɮɨɪɦɢɧɝɚ [7]. ɉɨɷɬɨɦɭ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɬɚɤɢɯ ɬɨɩɥɢɜ, ɤɚɤ ɛɭɞɟɬ ɩɨɤɚ-
ɡɚɧɨ ɧɢɠɟ, ɩɪɢɜɨɞɢɬ ɤ ɫɭɳɟɫɬɜɟɧɧɨɦɭ ɪɨɫɬɭ 
ɭɪɨɜɧɟɣ ɜɵɛɪɨɫɨɜ Ʉɍ (Ȼɉ), Ɍɑ, ɚ ɬɚɤɠɟ NOX 

ɫ ɈȽ ɞɜɢɝɚɬɟɥɟɣ, ɬ.ɟ. ɤ ɩɨɜɵɲɟɧɢɸ ɤɚɧɰɟɪɨ-
ɝɟɧɧɨ-ɦɭɬɚɝɟɧɧɨɣ ɚɝɪɟɫɫɢɜɧɨɫɬɢ ɈȽ ɢ ɢɧɬɟɝ-
ɪɚɥɶɧɵɦ ɩɨɤɚɡɚɬɟɥɹɦ (ɗɏɈ) ɚɜɬɨɬɪɚɧɫɩɨɪɬ-
ɧɵɯ ɫɪɟɞɫɬɜ. 
 

ȼ ɬɚɛɥ. 1 [4] ɢ ɧɚ ɪɢɫ. 2 ɢ 3 ɩɪɢɜɟɞɟɧɵ ɭɫɪɟɞ-

ɧɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨ ɭɪɨɜɧɹɦ ɜɵɛɪɨɫɨɜ Ȼɉ, Ɍɑ 

ɢ NOX ɫ ɈȽ ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɫ ɪɚɡɥɢɱ-
ɧɵɦɢ Ⱦȼɋ ɩɪɢ ɢɯ ɢɫɩɵɬɚɧɢɢ ɩɨ ȿɜɪɨɩɟɣɫ-
ɤɨɦɭ ɝɨɪɨɞɫɤɨɦɭ ɟɡɞɨɜɨɦɭ ɰɢɤɥɭ ɜ ɡɚɜɢɫɢ-

ɦɨɫɬɢ ɨɬ ɭɪɨɜɧɹ ɫɨɞɟɪɠɚɧɢɹ Ⱥɍ ɜ ɦɨɬɨɪɧɵɯ 
ɬɨɩɥɢɜɚɯ. 
 

Ɍɚɛɥɢɰɚ 1 ɗɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ ɞɚɧɧɵɟ 
 

ɉɚɪɚɦɟɬɪɵ ɬɨɩɥɢɜ: Ⱥɍ,%/ ɐɑ
21,2 

52,6 

32,4 

45,6 

56,6 

25,9

Ʌɟɝɤɨɜɵɟ 
ɞɢɡɟɥɶɧɵɟ 
ɚɜɬɨɦɨɛɢɥɢ ȼȼ: Ɍɑ, ɝ/ɤɦ / Ȼɉ, ɦɤɝ/ɤɦ 
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0,23 

0,30 

0,24 

0,34 

1,53 

16,8

2. Peugeot 505 D 
0,18 

0,29 

0,20 

0,32 

0,94 

24,2

 

ɂɡ ɩɪɟɞɫɬɚɜɥɟɧɧɵɯ ɞɚɧɧɵɯ ɫɥɟɞɭɟɬ: 
– ɜ ɞɢɚɩɚɡɨɧɟ ɨɬɧɨɫɢɬɟɥɶɧɨ ɧɢɡɤɢɯ ɭɪɨɜɧɟɣ 

ɫɨɞɟɪɠɚɧɢɹ Ⱥɍ ɜ ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜɚɯ 

(gȺɍ ≤ 30 %, ɫɦ. ɬɚɛɥ. 1) ɜɵɛɪɨɫɵ Ɍɑ ɢ Ʉɍ ɫ 
ɈȽ ɞɢɡɟɥɟɣ ɢɡɦɟɧɹɸɬɫɹ ɧɟɡɧɚɱɢɬɟɥɶɧɨ; 
– ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɨɞɟɪɠɚɧɢɹ Ⱥɍ ɜ ɬɨɩɥɢɜɚɯ 

ɫ 32 ɞɨ 57 % ɦɚɫ. ɭɪɨɜɧɢ ɜɵɛɪɨɫɨɜ Ɍɑ ɫ ɈȽ 

ɞɢɡɟɥɟɣ ɜɨɡɪɨɫɥɢ ɜ 5–6 ɪɚɡ, ɬɨɝɞɚ ɤɚɤ ɭɪɨɜɧɢ 

ɜɵɛɪɨɫɨɜ Ȼɉ – ɜ 50–70 ɪɚɡ, ɬ.ɟ. ɪɨɫɬ ɭɪɨɜɧɟɣ 

ɜɵɛɪɨɫɨɜ Ȼɉ ɩɪɟɜɵɫɢɥ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɪɨɫɬ 
ɭɪɨɜɧɟɣ ɜɵɛɪɨɫɨɜ Ɍɑ ɛɨɥɟɟ ɱɟɦ ɧɚ ɩɨɪɹɞɨɤ. 
 

ɉɪɢ ɭɜɟɥɢɱɟɧɢɢ ɫɨɞɟɪɠɚɧɢɹ Ⱥɍ ɜ ɦɨɬɨɪɧɵɯ 
ɬɨɩɥɢɜɚɯ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɫɧɢɠɚɟɬɫɹ ɦɚɫɫɨ-
ɜɨɟ ɫɨɞɟɪɠɚɧɢɟ ɜɨɞɨɪɨɞɚ (

THg ). 
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Ɋɢɫ. 2. Ɂɚɜɢɫɢɦɨɫɬɶ ɪɨɫɬɚ ɭɪɨɜɧɟɣ ɜɵɛɪɨɫɨɜ  
Ɍɑ (––) ɢ Ȼɉ (---) ɨɬ ɭɜɟɥɢɱɟɧɢɹ ɫɨɞɟɪ-
ɠɚɧɢɹ Ⱥɍ ɜ ɞɢɡɟɥɶɧɨɦ ɬɨɩɥɢɜɟ (ɬɚɛɥ. 1) 

 

 
 

Ɋɢɫ. 3. ȼɥɢɹɧɢɟ ɫɨɞɟɪɠɚɧɢɹ Ⱥɍ ɜ ɦɨɬɨɪɧɵɯ 
ɬɨɩɥɢɜɚɯ ɧɚ ɭɪɨɜɧɢ ɜɵɛɪɨɫɨɜ NOX ɢ Ȼɉ 

ɫ ɈȽ ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɬɢɩɚ ȽȺɁ:  
Ɣ – ɦɟɬɚɧ, æ – ɛɟɧɡɢɧ Ⱥ-76, Ÿ – ɛɟɧɡɢɧ 

Ⱥɂ-93 

 

ɇɚɩɪɢɦɟɪ, ɩɪɢ ɭɜɟɥɢɱɟɧɢɢ Ⱥɍ ɜ ɦɨɬɨɪɧɵɯ 
ɬɨɩɥɢɜɚɯ ɫ 30 ɞɨ 60 % ɦɚɫ. ɫɨɞɟɪɠɚɧɢɟ ɜɨɞɨ-
ɪɨɞɚ ɫɧɢɠɚɟɬɫɹ ∼ ɧɚ 2 % ɦɚɫ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɫɭɳɟɫɬɜɭɟɬ ɡɚɜɢɫɢɦɨɫɬɶ ɦɟɠɞɭ ɭɪɨɜɧɹɦɢ 

ɜɵɛɪɨɫɨɜ Ɍɑ ɢ Ʉɍ ɫ ɈȽ ɞɢɡɟɥɟɣ ɢ ɞɜɭɦɹ ɯɚ-
ɪɚɤɬɟɪɢɫɬɢɤɚɦɢ ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜ: ɦɚɫɫɨɜɵɦ 

ɫɨɞɟɪɠɚɧɢɟɦ ɜɨɞɨɪɨɞɚ (
THg ) ɢ Ⱥɍg  (ɰɢɤɥɢ-

ɱɟɫɤɢ ɫɜɹɡɚɧɧɨɝɨ ɭɝɥɟɪɨɞɚ). ɗɬɢ ɞɜɟ ɯɚɪɚɤɬɟ-
ɪɢɫɬɢɤɢ ɦɨɝɭɬ ɛɵɬɶ ɷɦɩɢɪɢɱɟɫɤɢ ɨɬɪɚɠɟɧɵ ɜ 
ɟɞɢɧɨɦ ɩɨɤɚɡɚɬɟɥɟ – ɩɪɢɜɟɞɟɧɧɨɦ ɫɨɞɟɪɠɚ-
ɧɢɢ ɜɨɞɨɪɨɞɚ ( )ɩɪ.(HɌ

g ), ɤɨɬɨɪɵɣ ɩɨɡɜɨɥɢɬ 
ɫɨɝɥɚɫɨɜɚɬɶ ɞɚɧɧɵɟ ɩɨ ɢɡɦɟɧɟɧɢɹɦ ɭɪɨɜɧɟɣ 

ɜɵɛɪɨɫɨɜ Ɍɑ ɢ Ʉɍ ɫ ɈȽ ɞɢɡɟɥɟɣ ɩɪɢ ɫɠɢɝɚ-
ɧɢɢ ɜɵɫɨɤɨɚɪɨɦɚɬɢɡɢɪɨɜɚɧɧɵɯ ɬɨɩɥɢɜ. ɉɪɢ 

ɷɬɨɦ ɭɤɚɡɚɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɜɨɞɨɪɨɞɚ ɜ ɬɨɩ-

ɥɢɜɟ ɩɪɢ %30Ⱥɍ =g ɦɚɫ. ɦɨɠɟɬ ɛɵɬɶ ɩɪɢɧɹɬ 
ɡɚ ɛɚɡɨɜɵɣ %5,13][ ɩɪ.TH =g . ɋɥɟɞɭɟɬ ɨɫɨɛɨ 
ɨɬɦɟɬɢɬɶ, ɱɬɨ ɩɪɨɰɟɫɫɵ ɨɛɪɚɡɨɜɚɧɢɹ Ʉɍ (ɩɨ 
ɫɪɚɜɧɟɧɢɸ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ Ɍɑ) ɛɨɥɟɟ ɱɭɜɫɬ-
ɜɢɬɟɥɶɧɵ ɤ ɫɨɞɟɪɠɚɧɢɸ Ⱥɍ ɢ ɜɨɞɨɪɨɞɚ ɜ 
ɬɨɩɥɢɜɟ. 

ɉɪɟɞɥɚɝɚɟɬɫɹ ɤɪɢɬɟɪɢɣ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɢɣ 

ɢɡɦɟɧɟɧɢɟ ɭɪɨɜɧɟɣ ɩɪɢɜɟɞɟɧɧɨɝɨ ɫɨɞɟɪɠɚ-
ɧɢɹ ɜɨɞɨɪɨɞɚ ɜ ɜɵɫɨɤɨɚɪɨɦɚɬɢɡɢɪɨɜɚɧɧɨɦ 

ɬɨɩɥɢɜɟ ( %30Ⱥɍ >g ) ɫ ɭɱɟɬɨɦ ɱɭɜɫɬɜɢɬɟɥɶ-
ɧɨɫɬɢ ɩɪɨɰɟɫɫɨɜ ɨɛɪɚɡɨɜɚɧɢɹ Ʉɍ ɢ Ɍɑ ɨɬ 
ɫɨɞɟɪɠɚɧɢɹ Ⱥɍ 

 

])30([ ȺɍH)ɩɪ.(H TɌ
nggg −−= , 

 

ɝɞɟ gi – ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɦɚɫɫɨɜɵɟ ɞɨɥɢ ɜ %; 

n ≈ 0,4±0,02. 

 

Ɉɞɧɢɦ ɢɡ ɩɭɬɟɣ ɦɢɧɢɦɢɡɚɰɢɢ ɭɪɨɜɧɟɣ ɜɵɛ-

ɪɨɫɨɜ Ʉɍ ɢ Ɍɑ ɫ ɩɪɨɞɭɤɬɚɦɢ ɫɠɢɝɚɧɢɹ ɠɢɞ-

ɤɢɯ ɬɨɩɥɢɜ ɫ ɩɨɜɵɲɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ Ⱥɍ 

( %30Ⱥɍ >g ɦɚɫ.) ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ 
ɜɨɞɨɪɨɞɚ (ɢɥɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ) ɜ ɤɚɱɟɫɬɜɟ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɷɧɟɪɝɨɧɨɫɢɬɟɥɹ. Ⱦɨɛɚɜɤɚ 
ɜɨɞɨɪɨɞɚ ɤ ɝɨɪɸɱɟɣ ɫɦɟɫɢ ɫɨɩɪɨɜɨɠɞɚɟɬɫɹ 
ɭɜɟɥɢɱɟɧɢɟɦ ɨɬɧɨɲɟɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɚɬɨɦɨɜ 
ɜɨɞɨɪɨɞɚ ɤ ɚɬɨɦɚɦ ɭɝɥɟɪɨɞɚ (ɇ/ɋ) ɢ ɦɚɫɫɨ-
ɜɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɜɨɞɨɪɨɞɚ (

THg ) ɜ  ɤɨɦɩɨ-
ɡɢɬɧɨɦ ɭɝɥɟɜɨɞɨɪɨɞɧɨ-ɜɨɞɨɪɨɞɧɨɦ ɬɨɩɥɢɜɟ 
(ɍȼɌ). ɉɪɢ ɷɬɨɦ ɦɢɧɢɦɚɥɶɧɨ ɧɟɨɛɯɨɞɢɦɚɹ 
ɦɚɫɫɨɜɚɹ ɞɨɛɚɜɤɚ ɜɨɞɨɪɨɞɚ (

2Hg ) ɩɨ ɨɬɧɨ-
ɲɟɧɢɸ ɤ ɢɫɯɨɞɧɨɦɭ ɜɵɫɨɤɨɚɪɨɦɚɬɢɡɢɪɨɜɚɧ-

ɧɨɦɭ ɭɝɥɟɜɨɞɨɪɨɞɧɨɦɭ ɦɨɬɨɪɧɨɦɭ ɬɨɩɥɢɜɭ 

ɦɨɠɟɬ ɛɵɬɶ ɨɰɟɧɟɧɚ ɩɨ ɫɥɟɞɭɸɳɟɣ ɡɚɜɢɫɢ-

ɦɨɫɬɢ 

 

100/}]{[ )ɩɪ.(H)ɩɪ.(H)ɩɪ.(H2H ɌɌɌ
gggg −=∆= , 

 

ɝɞɟ 2Hg ɢ THg∆  – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɜ ɦɚɫɫɨɜɵɯ 
ɞɨɥɹɯ, %.  

 

Ɇɚɫɫɨɜɨɟ ɨɬɧɨɲɟɧɢɟ ɜɨɞɨɪɨɞɚ ɤ ɭɝɥɟɪɨɞɭ ɜ 
ɢɫɯɨɞɧɨɦ ɭɝɥɟɜɨɞɨɪɨɞɧɨɦ ɬɨɩɥɢɜɟ ɢ ɜ ɍȼɌ 

ɦɨɠɟɬ ɨɩɪɟɞɟɥɹɬɶɫɹ ɩɨ ɫɥɟɞɭɸɳɢɦ ɡɚɜɢɫɢ-

ɦɨɫɬɹɦ 
 

)/()()H/C(
TT CHHCT gAgA ⋅⋅= , 

)/1()H/C()H/C( )ɩɪ.(HHTɍȼɌ Ɍ2
gg+⋅= , 

 

ɝɞɟ AC, AH – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ ɚɬɨɦɧɚɹ ɦɚɫɫɚ 
ɭɝɥɟɪɨɞɚ ɢ ɜɨɞɨɪɨɞɚ; gi – ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ 
ɦɚɫɫɨɜɵɟ ɭɪɨɜɧɢ ɤɨɦɩɨɧɟɧɬɨɜ, %.  

 

ɉɪɢɦɟɪ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɠɢɞɤɨɝɨ ɦɨɬɨɪ-
ɧɨɝɨ ɬɨɩɥɢɜɚ ɫ ɫɨɞɟɪɠɚɧɢɟɦ Ⱥɍ 

%)50( Ⱥɍ ≅g  ɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ – ɜɨɞɨɪɨɞɚ 
%)12(

TH ≅g  – ɫɦ. ɪɢɫ. 4, ɩɪɢɜɟɞɟɧɧɵɣ ɭɪɨ-
ɜɟɧɶ ɫɨɞɟɪɠɚɧɢɹ ɜɨɞɨɪɨɞɚ ɛɭɞɟɬ ɫɨɨɬɜɟɬɫɬ-
ɜɨɜɚɬɶ 

Ɍɑ, 

ɝ/ɤɦ 

Ⱥɍ,%
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%7,8])3050(12[ 4,0
)ɩɪ.(HɌ

=−−=g . 

 

Ɍɨɝɞɚ ɩɪɢ ɷɬɨɦ ɨɬɧɨɲɟɧɢɟ (ɇ/ɋ) ɜ ɢɫɯɨɞɧɨɦ 

ɬɨɩɥɢɜɟ ɛɭɞɟɬ ɫɨɨɬɜɟɬɫɬɜɨɜɚɬɶ  
 

64,1)/()()H/C(
TT CHHCT =⋅⋅= gAgA , 

 

ɚ ɭɤɚɡɚɧɧɨɟ ɨɬɧɨɲɟɧɢɟ ɞɥɹ ɍȼɌ ɛɭɞɟɬ ɫɨɨɬ-
ɜɟɬɫɬɜɟɧɧɨ (ɫɦ. ɪɢɫ. 4) 
 

3,2]12,0/048,01[64,1)H/C( ɍȼɌ ≅+= . 

 

ɇɚ ɪɢɫ. 4 ɩɪɢɜɟɞɟɧɚ ɪɚɫɱɟɬɧɚɹ ɧɨɦɨɝɪɚɦɦɚ 
ɜɡɚɢɦɨɫɜɹɡɟɣ ɦɟɠɞɭ ɜɨɞɨɪɨɞɧɵɦɢ ɩɨɤɚɡɚɬɟ-
ɥɹɦɢ 

ɌHg  ɜ ɢɫɯɨɞɧɨɦ ɲɢɪɨɤɨɮɪɚɤɰɢɨɧɧɨɦ 

ɬɨɩɥɢɜɟ ɫ %30Ⱥɍ >g  ɢ ɧɟɨɛɯɨɞɢɦɵɦɢ ɞɨɛɚ-
ɜɤɚɦɢ ɜɨɞɨɪɨɞɚ (

2Hg ) ɞɨ ɛɚɡɨɜɵɯ ɭɪɨɜɧɟɣ 

ɜɨɞɨɪɨɞɚ ɩɪ.TH ][g  ɜ ɍȼɌ ɫ ɰɟɥɶɸ ɦɢɧɢɦɢɡɚ-
ɰɢɢ ɭɪɨɜɧɟɣ ɜɵɛɪɨɫɨɜ Ʉɍ ɢ Ɍɑ ɫ ɈȽ ɥɟɝɤɨ-
ɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɨɛɨɪɭɞɨɜɚɧɧɵɯ ɩɨɪɲɧɟ-
ɜɵɦɢ Ⱦȼɋ. 

 

ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ ɜ ɤɚɱɟɫ-
ɬɜɟ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɬɨɩɥɢɜɚ ɤ ɲɢɪɨɤɨɮɪɚɤ-
ɰɢɨɧɧɵɦ ɬɨɩɥɢɜɚɦ ɫ %30Ⱥɍ >g  ɭɤɚɡɚɧɧɚɹ 
ɞɨɛɚɜɤɚ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɩɨ ɡɚɜɢɫɢ-

ɦɨɫɬɢ 

 

100/}]{[4 )ɩɪ.(H)ɩɪ.(HCH ɌɌ4
ggg −⋅= . 

 

 
 

Ɋɢɫ. 4. ɂɡɦɟɧɟɧɢɟ ɜɨɞɨɪɨɞɧɵɯ ɩɨɤɚɡɚɬɟɥɟɣ ɜ ɤɨɦɩɨɡɢɬɧɵɯ ɬɨɩɥɢɜɚɯ ɨɬ ɫɨɞɟɪɠɚɧɢɹ Ⱥɍ ɜ  
ɢɫɯɨɞɧɵɯ ɬɨɩɥɢɜɚɯ ɢ ɭɪɨɜɧɟɣ ɞɨɛɚɜɤɢ ɜɨɞɨɪɨɞɚ 

 

 

ȼ ɬɚɛɥ. 2 ɩɪɢɜɟɞɟɧɵ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɟ 
ɞɚɧɧɵɟ ɩɨ ɪɟɡɭɥɶɬɚɬɚɦ ɢɫɫɥɟɞɨɜɚɧɢɣ ɪɹɞɚ 
ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ȽȺɁ ɫ Ⱦȼɋ ɬɢɩɚ ɁɆɁ 
ɢ ɞɢɡɟɥɟɦ ȽȺɁ-560 ɩɨ ȿɜɪɨɩɟɣɫɤɨɦɭ ɝɨɪɨɞɫ-
ɤɨɦɭ ɟɡɞɨɜɨɦɭ ɰɢɤɥɭ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɦɨ-
ɬɨɪɧɵɯ ɬɨɩɥɢɜ ɫ ɪɚɡɥɢɱɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ 

ɜɨɞɨɪɨɞɚ (ɇ/ɋ). 

 

Ɉɛɨɛɳɟɧɢɟ (ɗɏɈ) ɢɫɫɥɟɞɭɟɦɵɯ ɥɟɝɤɨɜɵɯ 
ɚɜɬɨɦɨɛɢɥɟɣ ɩɨɤɚɡɚɥɨ, ɱɬɨ ɞɨɥɹ (ɋɈ + ɋɇ) 

ɧɟ ɩɪɟɜɵɲɚɟɬ 2 % ɞɥɹ ɢɫɫɥɟɞɭɟɦɵɯ ɬɨɩɥɢɜ. 
ɉɨɷɬɨɦɭ ɩɪɟɞɥɨɠɟɧ ɨɛɨɛɳɟɧɧɵɣ ɭɞɟɥɶɧɵɣ 

ɩɨɤɚɡɚɬɟɥɶ (ɗɏɈ) ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ, ɚ 
ɬɚɤɠɟ – ɤɪɢɬɟɪɢɣ ɫɨɨɬɜɟɬɫɬɜɢɹ ɭɤɚɡɚɧɧɨɝɨ 
ɩɨɤɚɡɚɬɟɥɹ ɦɟɠɞɭɧɚɪɨɞɧɵɦ ɧɨɪɦɚɦ 

Kj = (ɗɏɈ)j / [ɗɏɈ]j ɫ ɭɱɟɬɨɦ: ɫɚɧɢɬɚɪɧɨ-
ɝɢɝɢɟɧɢɱɟɫɤɢɯ ɧɨɪɦɚɬɢɜɨɜ [ɉȾɄi]cc ɞɥɹ ɬɨɤ-

ɫɢɱɧɵɯ ɢ ɤɚɧɰɟɪɨɝɟɧɧɵɯ ɢɧɝɪɟɞɢɟɧɬɨɜ, ɚ 
ɬɚɤɠɟ ɫɭɦɦɚɪɧɨɣ ɤɚɧɰɟɪɨɝɟɧɧɨɫɬɢ ɈȽ.  

 

Ɍɚɛɥɢɰɚ 2 ɗɤɨɥɨɝɨɯɢɦɢɱɟɫɤɢɟ ɞɚɧɧɵɟ 
 

ʋ
ɩ/ɩ

Ɇɨɬɨɪɧɵɟ
ɬɨɩɥɢɜɚ ɇ/ɋ mNOx, 

ɝ/ɤɦ 
mȻɉ⋅10–6

, 

ɝ/ɤɦ 

ɗɏɈj⋅10–3, 

ɦ3/ɤɦ /Kj 

1 Ⱦɢɡɟɥɶɧɨɟ 1,8 2,2 32 314/15
 

2 Ȼɟɧɡɢɧ Ⱥ-92 1,95 2,4 8 168/27 

3 Ȼɟɧɡɢɧ Ⱥ-92

+5% ɇ2 
2,6 0,6 0,8 36/6 

4 
ɉɪɢɪɨɞɧɵɣ 

ɝɚɡ 4 1,0 0,6 
55/8 

 

5 ȼɨɞɨɪɨɞ – 0,2 – 3,5/1,0 

 

ɉɪɢɦɟɱɚɧɢɟ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɢɡɟɥɶɧɨɝɨ ɬɨɩ-

ɥɢɜɚ mɌɑ ≈ 0,8 ɝ/ɤɦ, ɚ ɩɪɢ ɩɪɢɦɟɧɟɧɢɢ ɞɪɭɝɢɯ 
ɭɤɚɡɚɧɧɵɯ ɬɨɩɥɢɜ Ɍɑ ɜ ɈȽ ɞɜɢɝɚɬɟɥɟɣ ɩɪɚɤɬɢɱɟ-
ɫɤɢ ɨɬɫɭɬɫɬɜɨɜɚɥɢ. 

2 50 4 6
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13
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(ɇ/ɋ)Σ 
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ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɞɥɹ ɨɰɟɧɤɢ ɷɮɮɟɤɬɚ 
ɭɫɢɥɟɧɢɹ ɫɨɜɦɟɫɬɧɨɝɨ ɬɨɤɫɢɱɧɨɝɨ ɢ ɤɚɧɰɟɪɨ-
ɝɟɧɧɨ-ɦɭɬɚɝɟɧɧɨɝɨ ɞɟɣɫɬɜɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟ-
ɦɵɯ ȼȼ ɧɚ ɱɟɥɨɜɟɤɚ ɜ ɭɫɥɨɜɢɹɯ ɝɨɪɨɞɫɤɨɣ 

ɫɪɟɞɵ, ɜɜɟɞɟɧɵ ɷɤɫɩɟɪɬɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ: 

kNOx = 3; kȻɉ = 4; kɄɍ =(4×1,3) = 5,2; kɌɑ = 2. 

ɉɪɢ ɷɬɨɦ ɢɧɬɟɝɪɚɥɶɧɵɣ ɷɤɨɥɨɝɨɯɢɦɢɱɟɫɤɢɣ 

ɩɨɤɚɡɚɬɟɥɶ ɥɟɝɤɨɜɨɝɨ ɚɜɬɨɦɨɛɢɥɹ ɦɨɠɟɬ 
ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:  

 

∑
=

⋅=
4

1 cc

3

]ɉȾɄ[
10)ɗɏɈ(

i i

i
ij

m
k . 

 

Ⱦɨɩɭɫɤɚɟɦɵɣ ɩɨ ȿɜɪɨɩɟɣɫɤɢɦ ɧɨɪɦɚɦ ɢɧɬɟ-
ɝɪɚɥɶɧɵɣ ɷɤɨɥɨɝɨɯɢɦɢɱɟɫɤɢɣ ɩɨɤɚɡɚɬɟɥɶ 
ɦɨɠɟɬ ɛɵɬɶ ɨɰɟɧɟɧ ɤɚɤ 
 

∑
=

− ⋅=
4

1 cc

3

]ɉȾɄ[

][
10]ɗɏɈ[

i i

i
ij

m
k , 

 

ɝɞɟ mi, [mi] – ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɷɤɫɩɟɪɢɦɟɧɬɚ-
ɥɶɧɨ ɩɨɥɭɱɟɧɧɵɟ ɢ ɞɨɩɭɫɤɚɟɦɵɟ ɭɪɨɜɧɢ ɜɵ-

ɛɪɨɫɨɜ ȼȼ ɫ ɈȽ ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ, ɝ/ɤɦ; 
[ɉȾɄNO]cc = 0,06; [ɉȾɄNO

2
]cc = 0,04; 

[ɉȾɄȻɉ]cc = 10–6; [ɉȾɄɌɑ]cc = 0,05, ɦɝ/ɦ3. ɇɨ-
ɪɦɢɪɨɜɚɧɢɟ ɞɨɩɭɫɬɢɦɨɝɨ ɭɪɨɜɧɹ ɜɵɛɪɨɫɨɜ 
Ȼɉ (mȻɉ) ɨɩɪɟɞɟɥɹɥɨɫɶ ɩɨ ɫɥɟɞɭɸɳɟɣ ɡɚɜɢ-

ɫɢɦɨɫɬɢ: 
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ɉɪɢɦɟɱɚɧɢɟ. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɢɡɟɥɶɧɨɝɨ 
ɬɨɩɥɢɜɚ mɌɑ ≈ 0,8 ɝ/ɤɦ, ɚ ɜɵɛɪɨɫɵ Ɍɑ ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɪɭɝɢɯ ɨɬɦɟɱɟɧɧɵɯ ɬɨɩɥɢɜ 
ɩɪɚɤɬɢɱɟɫɤɢ ɨɬɫɭɬɫɬɜɨɜɚɥɢ. 

 

Ɉɰɟɧɨɱɧɵɟ ɞɚɧɧɵɟ, ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȿɜ-
ɪɨ-V ([mNOx]Ⱦ = 0,2; [mNOx]Ȼ = 0,06; 

([mɌɑ]Ȼ,Ⱦ = 0,005, ɝ/ɤɦ), ɫɥɟɞɭɸɳɢɟ: 
[mȻɉ]Ȼ = 6⋅103 ; [mȻɉ]Ⱦ = 21⋅103  ɦ3/ɤɦ. Ɂɞɟɫɶ 
ɢɧɞɟɤɫ «Ⱦ» ɞɥɹ ɞɜɢɝɚɬɟɥɟɣ ɪɚɛɨɬɚɸɳɢɯ ɧɚ 
ɞɢɡɟɥɶɧɵɯ ɬɨɩɥɢɜɚɯ, ɚ ɢɧɞɟɤɫ «Ȼ» – ɩɪɢ ɢɫ-
ɩɨɥɶɡɨɜɚɧɢɢ ɞɪɭɝɢɯ ɬɨɩɥɢɜ. Ɉɛɨɛɳɟɧɧɵɟ 
ɷɤɨɥɨɝɨɯɢɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ ɞɥɹ ɢɫɫɥɟɞɭ-

ɟɦɵɯ ɚɜɬɨɦɨɛɢɥɟɣ (ɫ ɭɱɟɬɨɦ ɬɪɟɛɨɜɚɧɢɣ ȿɜ-
ɪɨ-V) ɨɬɦɟɱɟɧɵ ɪɚɧɟɟ ɜ ɬɚɛɥ. 2. ɉɪɟɞɫɬɚɜ-
ɥɟɧɧɵɟ ɞɚɧɧɵɟ ɩɨɞɬɜɟɪɠɞɚɸɬ ɦɧɟɧɢɟ, ɱɬɨ 
ɬɪɟɛɨɜɚɧɢɹ ɤ ɷɤɨɥɨɝɨɯɢɦɢɱɟɫɤɢɦ ɩɨɤɚɡɚɬɟ-
ɥɹɦ ɥɟɝɤɨɜɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɫ ɞɢɡɟɥɹɦɢ, ɜ ɬɨɦ 

ɱɢɫɥɟ ɩɨ ɞɨɩɭɫɬɢɦɵɦ ɭɪɨɜɧɹɦ ɜɵɛɪɨɫɨɜ ɫ 
ɈȽ ɫɭɩɟɪɬɨɤɫɢɤɚɧɬɨɜ (NOX, Ʉɍ, Ɍɑ) ɡɚɧɢɠɟ-
ɧɵ ɛɨɥɟɟ ɱɟɦ ɜ ɬɪɢ ɪɚɡɚ. 

ȼ ɡɚɤɥɸɱɟɧɢɟ ɫɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ:  
– ɩɪɟɞɥɨɠɟɧɧɚɹ ɦɟɬɨɞɢɤɚ ɢɧɬɟɝɪɚɥɶɧɨɣ ɨɰɟ-
ɧɤɢ ɷɤɨɥɨɝɨɯɢɦɢɱɟɫɤɨɣ ɨɩɚɫɧɨɫɬɢ (ɗɏɈ)j 

ɚɜɬɨɦɨɛɢɥɟɣ ɫ ɭɱɟɬɨɦ ɫɭɦɦɚɪɧɨɣ ɤɚɧɰɟɪɨ-
ɝɟɧɧɨɫɬɢ ɈȽ ɩɨɪɲɧɟɜɵɯ Ⱦȼɋ; 

– ɢɧɬɟɝɪɚɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ (ɗɏɈ)j ɥɟɝɤɨɜɵɯ 
ɚɜɬɨɦɨɛɢɥɟɣ ɫ ɩɨɪɲɧɟɜɵɦɢ Ⱦȼɋ ɜ ɨɫɧɨɜɧɨɦ 

ɨɩɪɟɞɟɥɹɸɬɫɹ ɬɪɟɦɹ ɫɭɩɟɪɬɨɤɫɢɤɚɧɬɚɦɢ: 

NOX, Ʉɍ ɢ Ɍɑ; 

– ɢɧɬɟɝɪɚɥɶɧɵɟ ɩɨɤɚɡɚɬɟɥɢ (ɗɏɈ)j ɥɟɝɤɨɜɵɯ 
ɚɜɬɨɦɨɛɢɥɟɣ ɫ ɞɢɡɟɥɹɦɢ ɫɭɳɟɫɬɜɟɧɧɨ ɜɵɲɟ, 
ɱɟɦ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɜɢɝɚɬɟɥɟɣ ɫ ɩɪɢɧɭ-

ɞɢɬɟɥɶɧɵɦ ɜɨɫɩɥɚɦɟɧɟɧɢɟɦ ɝɨɪɸɱɢɯ ɫɦɟɫɟɣ; 

ɩɪɢ ɷɬɨɦ ɦɟɠɞɭɧɚɪɨɞɧɵɟ ɬɪɟɛɨɜɚɧɢɹ ɤ ɭɤɚ-
ɡɚɧɧɵɦ ɚɜɬɨɦɨɛɢɥɹɦ ɫ ɞɢɡɟɥɹɦɢ, ɜ ɬɨɦ ɱɢɫɥɟ 
ɩɨ ȿɜɪɨ-V, ɫɭɳɟɫɬɜɟɧɧɨ ɡɚɧɢɠɟɧɵ; 

– ɲɢɪɨɤɨɟ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɤɚɤ ɫɨɜɪɟɦɟɧɧɵɯ 

ɧɟɮɬɹɧɵɯ, ɬɚɤ ɢ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɬɨɩɥɢɜ, ɫ ɩɨ-
ɜɵɲɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ Ⱥɍ, ɪɟɡɤɨ ɭɫɭɝɭɛ-

ɥɹɟɬ ɪɟɲɟɧɢɟ ɩɪɨɛɥɟɦ ɷɤɨɥɨɝɢɡɚɰɢɢ ɚɜɬɨɬ-
ɪɚɧɫɩɨɪɬɚ. 
 

ȼɵɜɨɞɵ 

 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɩɪɨɜɟɞɟɧɧɵɯ ɢɫɫɥɟ-
ɞɨɜɚɧɢɣ ɦɨɠɧɨ ɫɞɟɥɚɬɶ ɫɥɟɞɭɸɳɢɟ ɜɵɜɨɞɵ. 

 

1. ɉɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɜ Ⱦȼɋ ɥɟɝɤɨɜɵɯ ɚɜɬɨ-
ɦɨɛɢɥɟɣ ɪɚɡɥɢɱɧɵɯ ɭɝɥɟɜɨɞɨɪɨɞɧɵɯ ɬɨɩɥɢɜ 
ɧɚɢɛɨɥɟɟ ɜɪɟɞɧɵɦɢ ɢɧɝɪɟɞɢɟɧɬɚɦɢ, ɜɵɛɪɚ-
ɫɵɜɚɟɦɵɦɢ ɫ ɈȽ ɞɜɢɝɚɬɟɥɟɣ, ɹɜɥɹɸɬɫɹ NOX 

ɢ Ʉɍ, ɤɨɬɨɪɵɟ ɜ ɭɫɥɨɜɢɹɯ ɝɨɪɨɞɫɤɨɣ ɫɪɟɞɵ 

ɫɢɧɬɟɡɢɪɭɸɬ ɩɪɟɞɟɥɶɧɨ ɨɩɚɫɧɵɟ ɞɥɹ ɱɟɥɨɜɟ-
ɤɚ ɧɢɬɪɨɤɚɧɰɟɪɨɝɟɧɧɵɟ ɜɟɳɟɫɬɜɚ, ɨɛɥɚɞɚɸ-

ɳɢɟ ɦɭɬɚɝɟɧɧɵɦɢ ɫɜɨɣɫɬɜɚɦɢ. ɉɪɢ ɷɬɨɦ ɦɟ-
ɥɤɨɞɢɫɩɟɪɫɧɵɟ Ɍɑ ɹɜɥɹɸɬɫɹ ɧɨɫɢɬɟɥɹɦɢ Ʉɍ 

ɢ ɫɭɳɟɫɬɜɟɧɧɨ ɭɫɢɥɢɜɚɸɬ ɢɯ ɚɝɪɟɫɫɢɜɧɨɫɬɶ. 
ɉɨɜɵɲɟɧɧɨɟ ɫɨɞɟɪɠɚɧɢɟ Ⱥɍ, ɯɚɪɚɤɬɟɪɧɨɟ 
ɞɥɹ ɫɨɜɪɟɦɟɧɧɵɯ ɧɟɮɬɹɧɵɯ ɬɨɩɥɢɜ, ɚ ɜ ɛɭ-
ɞɭɳɟɦ ɢ ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɦɨɬɨɪɧɵɯ ɬɨɩɥɢɜ, 
ɩɨɥɭɱɚɟɦɵɯ ɢɡ ɭɝɥɟɣ, ɫɥɚɧɰɟɜ ɢ ɬ.ɞ., ɪɟɡɤɨ 
ɭɫɢɥɢɜɚɟɬ ɷɬɭ ɡɚɤɨɧɨɦɟɪɧɨɫɬɶ. 
 

2. Ⱦɥɹ ɩɨɜɵɲɟɧɢɹ ɷɤɨɥɨɝɨɯɢɦɢɱɟɫɤɨɣ ɛɟɡɨ-
ɩɚɫɧɨɫɬɢ ɚɜɬɨɦɨɛɢɥɟɣ ɫ Ⱦȼɋ ɧɟɨɛɯɨɞɢɦɨ: 
 

– ɦɚɤɫɢɦɚɥɶɧɨɟ ɩɨɜɵɲɟɧɢɟ ɷɤɫɩɥɭɚɬɚɰɢɨɧ-

ɧɨɣ ɬɨɩɥɢɜɧɨɣ ɷɤɨɧɨɦɢɱɧɨɫɬɢ ɞɜɢɝɚɬɟɥɟɣ, ɜ 
ɬɨɦ ɱɢɫɥɟ ɩɨɞɞɟɪɠɚɧɢɟ ɜɵɫɨɤɨɣ ɩɚɪɚɦɟɬɪɢ-

ɱɟɫɤɨɣ ɧɚɞɟɠɧɨɫɬɢ ɢɯ ɪɚɛɨɬɵ, ɱɬɨ ɛɭɞɟɬ 
ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɦɢɧɢɦɢɡɚɰɢɢ ɭɪɨɜɧɟɣ ɜɵɛ-

ɪɨɫɨɜ ɨɫɨɛɨ ɨɩɚɫɧɵɯ ɭɝɥɟɪɨɞɫɨɞɟɪɠɚɳɢɯ 
ɜɟɳɟɫɬɜ (Ʉɍ, Ɍɑ), ɜɨɡɦɨɠɧɨ ɞɚɠɟ ɩɪɢ ɧɟɤɨ-
ɬɨɪɨɦ ɪɨɫɬɟ ɭɪɨɜɧɟɣ ɜɵɛɪɨɫɨɜ NOX; 
 

– ɫɧɢɠɟɧɢɟ ɩɨɬɪɟɛɥɟɧɢɹ ɧɟɮɬɹɧɵɯ ɦɨɬɨɪɧɵɯ 
ɬɨɩɥɢɜ (ɜ ȿɜɪɨɩɟ, ɋɒȺ, əɩɨɧɢɢ ɧɚɦɟɱɟɧɨ 
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ɭɦɟɧɶɲɟɧɢɟ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɨ 20 % ɢ ɛɨ-
ɥɟɟ), ɜ ɬɨɦ ɱɢɫɥɟ ɩɭɬɟɦ ɩɪɢɦɟɧɟɧɢɹ ɩɪɢɪɨɞ-
ɧɨɝɨ ɝɚɡɚ, ɫɢɧɬɟɬɢɱɟɫɤɢɯ ɫɩɢɪɬɨɜɵɯ ɬɨɩɥɢɜ, 
ɚ ɬɚɤɠɟ ɜɨɞɨɪɨɞɚ – ɜ ɤɚɱɟɫɬɜɟ ɤɚɤ ɨɫɧɨɜɧɨɝɨ, 
ɬɚɤ ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɷɧɟɪɝɨɧɨɫɢɬɟɥɹ; 
 

– ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɨɛɟɞɧɟɧɧɵɯ ɬɨɩɥɢɜɧɨ-
ɜɨɡɞɭɲɧɵɯ ɫɦɟɫɟɣ ɫ ɩɨɜɵɲɟɧɧɵɦ ɜɨɞɨɪɨɞ-
ɧɵɦ ɩɨɤɚɡɚɬɟɥɟɦ ɢ ɩɨɧɢɠɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢ-

ɟɦ Ⱥɍ, ɚ ɬɚɤɠɟ – ɫɟɪɵ; 
 

– ɨɫɭɳɟɫɬɜɥɟɧɢɟ ɷɥɟɤɬɪɨɧɧɨ-ɭɩɪɚɜɥɹɟɦɨɣ 

ɦɧɨɝɨɮɚɡɧɨɣ ɩɨɞɚɱɢ ɬɨɩɥɢɜɚ ɧɟɩɨɫɪɟɞɫɬ-
ɜɟɧɧɨ ɜ ɰɢɥɢɧɞɪɵ ɞɜɢɝɚɬɟɥɟɣ, ɫɭɳɟɫɬɜɟɧɧɨɟ 
ɩɨɜɵɲɟɧɢɟ ɤɚɱɟɫɬɜɚ ɫɦɟɫɟɨɛɪɚɡɨɜɚɧɢɹ, ɩɪɢ-

ɦɟɧɟɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ ɚɞɚɩɬɢɜɧɵɯ ɫɢɫɬɟɦ 

ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɤɚɱɟɫɬɜɚ ɪɚɛɨɱɢɯ ɩɪɨɰɟɫɫɨɜ, 
ɜɤɥɸɱɚɹ ɢ ɢɯ ɷɤɨɥɨɝɨɯɢɦɢɱɟɫɤɢɟ ɩɨɤɚɡɚɬɟɥɢ; 
 

– ɞɥɹ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ NOX ɫ ɈȽ ɜɵɫɨɤɨ-
ɷɤɨɧɨɦɢɱɧɵɯ ɚɜɬɨɦɨɛɢɥɟɣ ɫ Ⱦȼɋ ɪɚɰɢɨɧɚ-
ɥɶɧɵɦ ɹɜɥɹɟɬɫɹ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɫɨɜɪɟɦɟɧɧɵɯ 

ɜɨɫɫɬɚɧɨɜɢɬɟɥɶɧɵɯ ɧɟɣɬɪɚɥɢɡɚɬɨɪɨɜ ɧɚɤɨɩɢ-

ɬɟɥɶɧɨɝɨ ɬɢɩɚ. 
 

ɉɨɞɝɨɬɨɜɤɚ ɢ ɩɭɛɥɢɤɚɰɢɹ ɦɚɬɟɪɢɚɥɨɜ ɩɪɨɜɨ-
ɞɢɥɚɫɶ ɩɪɢ ɫɨɞɟɣɫɬɜɢɢ ɝɪɚɧɬɚ ɍɇɌɐ «ɇȼɑ-

ɩɥɚɡɦɨ-ɜɨɞɧɟɜɿ ɬɟɯɧɨɥɨɝɿʀ ɡɧɟɲɤɨɞɠɟɧɧɹ 
ɟɤɨɥɨɝɿɱɧɨ ɧɟɛɟɡɩɟɱɧɢɯ ɤɚɧɰɟɪɨɝɟɧɧɨ-ɦɭɬɚ-
ɝɟɧɧɢɯ ɫɩɨɥɭɤ». 
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