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ɂ Ɂ ȼ ȿ ɋ Ɍ ɂ ə 

ɂɪɤɭɬɫɤɨɝɨ 

 ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ 

 ɭɧɢɜɟɪɫɢɬɟɬɚ 

ɍȾɄ 504.064 

Ɉɰɟɧɤɢ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɪɚɫɩɪɟɞɟɥɟɧɢɹ  
ɦɚɥɵɯ ɝɚɡɨɜɵɯ ɩɪɢɦɟɫɟɣ ɧɚɞ ɚɤɜɚɬɨɪɢɟɣ ɨɡɟɪɚ Ȼɚɣɤɚɥ 
ɜ ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɫ ɩɨɦɨɳɶɸ ɩɨɥɟɜɵɯ ɢɡɦɟɪɟɧɢɣ  
ɢ ɪɟɡɭɥɶɬɚɬɨɜ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ 
ȼ. Ʌ. Ɇɚɤɭɯɢɧ  
Ʌɢɦɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ɋɈ ɊȺɇ  
ɂɪɤɭɬɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ 

ȼ. Ⱥ. Ɉɛɨɥɤɢɧ, ȼ. Ʌ. ɉɨɬɟɦɤɢɧ 

Ʌɢɦɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ɋɈ ɊȺɇ 

ɂ. ȼ. Ʌɚɬɵɲɟɜɚ  
ɂɪɤɭɬɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɭɧɢɜɟɪɫɢɬɟɬ 

Ɍ. ȼ. ɏɨɞɠɟɪ  
Ʌɢɦɧɨɥɨɝɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ ɋɈ ɊȺɇ 

Ⱥɧɧɨɬɚɰɢɹ. ɋ ɩɨɦɨɳɶɸ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɯ ɢ ɱɢɫɥɟɧɧɵɯ ɦɟɬɨɞɨɜ ɢɫɫɥɟɞɨɜɚɥɨɫɶ 
ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɜ ɚɬɦɨɫɮɟɪɟ ɧɚɞ ɨɡ. Ȼɚɣ-
ɤɚɥ. ȼ ɢɸɥɟ 2016 ɝ. ɫ ɛɨɪɬɚ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɫɭɞɨɜ ɩɪɨɜɟɞɟɧɵ ɩɪɹɦɵɟ 
ɢɡɦɟɪɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ ɨɫɧɨɜɧɵɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ (SO2, H2S, NO, NO2, 
CO2) ɧɚɞ ɜɫɟɣ ɚɤɜɚɬɨɪɢɟɣ ɨɡɟɪɚ. ɂɡɦɟɪɟɧɢɹ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɜ ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɧɚɞ ɨɡɟ-
ɪɨɦ ɜ ɫɪɟɞɧɟɦ ɩɪɟɨɛɥɚɞɚɸɬ ɧɢɡɤɢɟ, ɛɥɢɡɤɢɟ ɤ ɮɨɧɨɜɵɦ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɤɢɫɥɨɜ ɫɟɪɵ 
ɢ ɚɡɨɬɚ (ɫɪɟɞɧɢɟ ɫɭɬɨɱɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɫɨɫɬɚɜɥɹɥɢ ɦɟɧɟɟ 0,002–0,005 ɦɝ/ɦ3). Ɉɞ-
ɧɚɤɨ ɩɟɪɢɨɞɢɱɟɫɤɢ ɤɪɚɬɤɨɜɪɟɦɟɧɧɨ ɮɢɤɫɢɪɨɜɚɥɢɫɶ ɜɵɫɨɤɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɤɢɫɥɨɜ 
ɚɡɨɬɚ (ɞɨ ɫɨɬɟɧ ɦɤɝ/ɦ3), ɫɜɹɡɚɧɧɵɟ ɫ ɜɥɢɹɧɢɟɦ ɜɵɯɥɨɩɨɜ ɫɭɞɨɜɵɯ ɞɜɢɝɚɬɟɥɟɣ. ɋɭɳɟ-
ɫɬɜɟɧɧɨɝɨ ɜɥɢɹɧɢɹ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ ɰɟɧɬɪɚɥɶɧɨɣ ɡɨɧɵ (ɝɨɪɨɞɨɜ ɋɥɸɞɹɧɤɢ, Ȼɚɣ-
ɤɚɥɶɫɤɚ, ɋɟɥɟɧɝɢɧɫɤɚ, Ʉɚɦɟɧɫɤɚ) ɧɚ ɡɚɝɪɹɡɧɟɧɢɟ ɜɨɡɞɭɯɚ ɧɚɞ ɨɡɟɪɨɦ ɜ ɥɟɬɧɢɣ ɩɟɪɢ-
ɨɞ ɧɟ ɡɚɮɢɤɫɢɪɨɜɚɧɨ. Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɨɰɟɫɫɨɜ ɩɟɪɟɧɨɫɚ ɩɪɢɦɟɫɟɣ ɧɚ Ȼɚɣɤɚɥ ɨɬ 
ɝɨɪɨɞɨɜ ɰɟɧɬɪɚɥɶɧɨɣ ɡɨɧɵ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɱɢɫɥɟɧɧɵɟ ɪɚɫɱɟɬɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɢ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɪɢɦɟɫɟɣ. Ɋɚɫɱɟɬɵ ɩɨ-
ɤɚɡɵɜɚɸɬ, ɱɬɨ ɜɤɥɚɞ ɧɚɢɛɨɥɟɟ ɤɪɭɩɧɵɯ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ ɰɟɧɬɪɚɥɶɧɨɣ ɡɨɧɵ – 
Ȼɚɣɤɚɥɶɫɤɚ, Ʉɚɦɟɧɫɤɚ ɢ ɋɟɥɟɧɝɢɧɫɤɚ – ɜ ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɵ ɧɚɞ ɨɡɟɪɨɦ ɨɤɢɫ-
ɥɚɦɢ ɫɟɪɵ ɢ ɚɡɨɬɚ ɜ ɥɟɬɧɢɣ ɩɟɪɢɨɞ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɜɟɥɢɤ – ɨɬ 0,001 ɞɨ 0,005 ɦɝ/ɦ3

.  

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɨɡ. Ȼɚɣɤɚɥ, ɚɬɦɨɫɮɟɪɧɵɟ ɡɚɝɪɹɡɧɟɧɢɹ, ɞɢɨɤɫɢɞ ɫɟɪɵ, ɱɢɫɥɟɧɧɚɹ 
ɦɨɞɟɥɶ.  

ȼɜɟɞɟɧɢɟ 
ȼ ɩɨɫɥɟɞɧɢɟ ɞɟɫɹɬɢɥɟɬɢɹ ɩɪɨɛɥɟɦɚ ɡɚɝɪɹɡɧɟɧɢɹ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ 

ɫɬɚɧɨɜɢɬɫɹ ɜɫɟ ɛɨɥɟɟ ɚɤɬɭɚɥɶɧɨɣ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɪɚɡɜɢɬɢɹ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ ɢ 
ɭɜɟɥɢɱɟɧɢɹ ɩɚɪɤɚ ɚɜɬɨɬɪɚɧɫɩɨɪɬɚ ɜ ɚɬɦɨɫɮɟɪɭ ɜɵɛɪɚɫɵɜɚɟɬɫɹ ɨɝɪɨɦɧɨɟ ɤɨ-



ȼ. Ʌ. ɆȺɄɍɏɂɇ, ȼ. Ⱥ. ɈȻɈɅɄɂɇ ɂ ȾɊ. 
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ɥɢɱɟɫɬɜɨ ɡɚɝɪɹɡɧɹɸɳɢɯ ɩɪɢɦɟɫɟɣ. Ʉ ɨɫɧɨɜɧɵɦ ɡɚɝɪɹɡɧɢɬɟɥɹɦ ɚɬɦɨɫɮɟɪɵ, 
ɨɤɚɡɵɜɚɸɳɢɦ ɜɪɟɞɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɚ ɡɞɨɪɨɜɶɟ ɱɟɥɨɜɟɤɚ ɢ ɨɤɪɭɠɚɸɳɭɸ 
ɫɪɟɞɭ, ɨɬɧɨɫɹɬɫɹ ɞɢɨɤɫɢɞ ɫɟɪɵ ɢ ɨɤɫɢɞɵ ɚɡɨɬɚ. ɍɱɚɫɬɜɭɹ ɜ ɮɨɬɨɯɢɦɢɱɟɫɤɢɯ 
ɪɟɚɤɰɢɹɯ ɫ ɤɢɫɥɨɪɨɞɨɦ ɢ ɭɝɥɟɜɨɞɨɪɨɞɚɦɢ, ɷɬɢ ɜɟɳɟɫɬɜɚ ɝɟɧɟɪɢɪɭɸɬ ɞɪɭɝɢɟ 
ɡɚɝɪɹɡɧɢɬɟɥɢ, ɬɚɤɢɟ ɤɚɤ ɩɟɪɨɤɫɢɚɰɟɬɢɥɧɢɬɪɚɬɵ, ɨɡɨɧ ɢ ɞɪ. Ⱦɢɨɤɫɢɞɵ ɫɟɪɵ ɢ 
ɚɡɨɬɚ, ɛɭɞɭɱɢ ɜɵɛɪɨɲɟɧɵ ɜ ɚɬɦɨɫɮɟɪɭ, ɭɱɚɫɬɜɭɸɬ ɜ ɨɛɪɚɡɨɜɚɧɢɢ ɤɢɫɥɨɬ ɢ 
ɫɨɥɟɣ ɤɢɫɥɨɬ, ɬ.ɟ. ɫɭɥɶɮɚɬɨɜ ɢ ɧɢɬɪɚɬɨɜ. ȼɦɟɫɬɟ ɫ ɜɨɡɞɭɲɧɵɦɢ ɦɚɫɫɚɦɢ ɷɬɢ 
ɜɟɳɟɫɬɜɚ ɦɨɝɭɬ ɩɟɪɟɧɨɫɢɬɶɫɹ ɧɚ ɞɟɫɹɬɤɢ, ɫɨɬɧɢ, ɚ ɢɧɨɝɞɚ ɢ ɬɵɫɹɱɢ ɤɢɥɨɦɟɬ-
ɪɨɜ ɢ, ɨɫɚɠɞɚɹɫɶ ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɝɪɚɜɢɬɚɰɢɢ ɢ ɜɵɩɚɞɚɹ ɫ ɨɫɚɞɤɚɦɢ ɜ ɜɢɞɟ 
ɤɢɫɥɨɬɧɵɯ ɞɨɠɞɟɣ, ɭɜɟɥɢɱɢɜɚɬɶ ɤɢɫɥɨɬɧɨɫɬɶ ɩɨɱɜ, ɜɨɞɵ ɜ ɜɨɞɨɟɦɚɯ ɢ ɜɨɞɨ-
ɬɨɤɚɯ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɭɝɧɟɬɟɧɢɸ ɢ ɝɢɛɟɥɢ ɪɚɫɬɟɧɢɣ ɢ ɜɨɞɧɵɯ ɨɛɢɬɚɬɟɥɟɣ, 
ɠɢɜɨɬɧɵɯ, ɜɵɡɵɜɚɟɬ ɪɚɡɥɢɱɧɵɟ ɡɚɛɨɥɟɜɚɧɢɹ ɭ ɱɟɥɨɜɟɤɚ. 

ɍɪɨɜɟɧɶ ɫɟɝɨɞɧɹɲɧɢɯ ɬɪɟɛɨɜɚɧɢɣ ɤ ɫɢɫɬɟɦɟ ɤɨɧɬɪɨɥɹ ɫɨɫɬɨɹɧɢɹ ɚɬɦɨ-
ɫɮɟɪɵ ɩɨɞɪɚɡɭɦɟɜɚɟɬ ɧɟ ɬɨɥɶɤɨ ɩɪɟɞɨɫɬɚɜɥɟɧɢɟ ɢɧɮɨɪɦɚɰɢɢ ɨ ɤɨɧɰɟɧɬɪɚ-
ɰɢɹɯ ɨɬɞɟɥɶɧɵɯ ɤɨɦɩɨɧɟɧɬɨɜ ɜ ɨɬɞɟɥɶɧɵɯ ɬɨɱɤɚɯ, ɧɨ ɢ ɜɫɟɫɬɨɪɨɧɧɟɟ ɢ ɤɨ-
ɥɢɱɟɫɬɜɟɧɧɨɟ ɨɩɢɫɚɧɢɟ ɩɪɨɰɟɫɫɨɜ ɜɵɛɪɨɫɨɜ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɜ ɚɬɦɨɫɮɟɪɟ ɡɚ-
ɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɧɚ ɛɨɥɶɲɢɯ ɩɪɨɫɬɪɚɧɫɬɜɚɯ, ɢɯ ɬɪɚɧɫɮɨɪɦɚɰɢɢ, ɩɟɪɟ-
ɧɨɫɚ ɢ ɭɞɚɥɟɧɢɹ. ȼɚɠɧɵɦ ɦɟɬɨɞɨɦ ɢɫɫɥɟɞɨɜɚɧɢɹ ɬɚɤɢɯ ɩɪɨɰɟɫɫɨɜ ɹɜɥɹɟɬɫɹ 
ɦɚɬɟɦɚɬɢɱɟɫɤɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ. 

ɐɟɥɶ ɢ ɦɟɬɨɞɵ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɐɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɥɹɥɨɫɶ ɢɫɫɥɟɞɨɜɚɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹ-

ɧɢɹ ɚɬɦɨɫɮɟɪɵ ɜ ɪɟɝɢɨɧɟ ɨɡ. Ȼɚɣɤɚɥ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɦɟɬɟɨɪɨɥɨɝɢɱɟɫɤɢɯ 
ɭɫɥɨɜɢɣ ɢ ɜɵɛɪɨɫɨɜ ɪɚɡɥɢɱɧɵɯ ɢɫɬɨɱɧɢɤɨɜ ɡɚɝɪɹɡɧɟɧɢɹ. Ⱦɥɹ ɪɟɲɟɧɢɹ ɩɨ-
ɫɬɚɜɥɟɧɧɨɣ ɩɪɨɛɥɟɦɵ ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɤɚɤ ɩɪɹɦɵɟ ɢɧɫɬɪɭɦɟɧɬɚɥɶɧɵɟ ɢɡɦɟ-
ɪɟɧɢɹ ɫ ɛɨɪɬɚ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɫɭɞɨɜ ɜ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ, ɬɚɤ ɢ 
ɱɢɫɥɟɧɧɵɟ ɷɤɫɩɟɪɢɦɟɧɬɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ ɩɪɨ-
ɫɬɪɚɧɫɬɜɟɧɧɨɝɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɪɢɦɟɫɟɣ. 

ȼ ɩɨɥɟɜɵɯ ɭɫɥɨɜɢɹɯ ɫ ɩɨɦɨɳɶɸ ɚɜɬɨɦɚɬɢɱɟɫɤɢɯ ɯɟɦɢɥɸɦɢɧɟɫɰɟɧɬɧɵɯ 
ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɨɜ ɮɢɪɦɵ «ɈɉɌɗɄ» (ɝ. ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝ) ɩɪɨɜɨɞɢɥɢɫɶ ɢɡɦɟ-
ɪɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ ɨɫɧɨɜɧɵɯ ɚɧɬɪɨɩɨɝɟɧɧɵɯ ɝɚɡɨɜɵɯ ɩɪɢɦɟɫɟɣ (SO2, H2S, 

NO2, NO, CO2) ɤɚɤ ɧɚɞ ɜɫɟɣ ɚɤɜɚɬɨɪɢɟɣ ɨɡɟɪɚ, ɬɚɤ ɢ ɜɛɥɢɡɢ ɨɫɧɨɜɧɵɯ ɢɫɬɨɱɧɢ-
ɤɨɜ ɡɚɝɪɹɡɧɟɧɢɣ. ɑɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɝɚɡɨɚɧɚɥɢɡɚɬɨɪɨɜ ɫɨɫɬɚɜɥɹɥɚ 1 ɦɤɝ/ɦ3, ɜɪɟ-
ɦɟɧɧɨɟ ɪɚɡɪɟɲɟɧɢɟ – 1–2 ɦɢɧ. ɋɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɩɪɢ ɫɤɨɪɨɫɬɢ ɞɜɢɠɟɧɢɹ ɫɭɞɧɚ 
16 ɤɦ/ɱ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨɟ ɪɚɡɪɟɲɟɧɢɟ ɫɨɫɬɚɜɥɹɟɬ ɨɤɨɥɨ 300 ɦ. 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɩɪɨɰɟɫɫɨɜ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɢ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɪɢɦɟɫɟɣ 
ɩɪɨɜɨɞɢɥɨɫɶ ɬɚɤɠɟ ɫ ɩɨɦɨɳɶɸ ɦɚɬɟɦɚɬɢɱɟɫɤɨɣ ɦɨɞɟɥɢ, ɨɫɧɨɜɚɧɧɨɣ ɧɚ ɱɢɫ-
ɥɟɧɧɨɦ ɪɟɲɟɧɢɢ ɬɪɟɯɦɟɪɧɨɝɨ ɧɟɥɢɧɟɣɧɨɝɨ ɧɟɫɬɚɰɢɨɧɚɪɧɨɝɨ ɩɨɥɭɷɦɩɢɪɢɱɟ-
ɫɤɨɝɨ ɭɪɚɜɧɟɧɢɹ ɬɭɪɛɭɥɟɧɬɧɨɣ ɞɢɮɮɭɡɢɢ ɩɪɢɦɟɫɟɣ Д1Ж. Ʉɪɨɦɟ ɩɪɨɰɟɫɫɨɜ 
ɚɞɜɟɤɬɢɜɧɨɝɨ ɢ ɤɨɧɜɟɤɬɢɜɧɨɝɨ ɩɟɪɟɧɨɫɚ ɢ ɬɭɪɛɭɥɟɧɬɧɨɣ ɞɢɮɮɭɡɢɢ, ɦɨɞɟɥɶ 
ɭɱɢɬɵɜɚɟɬ ɬɪɚɧɫɮɨɪɦɚɰɢɸ ɦɚɥɵɯ ɝɚɡɨɜɵɯ ɫɨɫɬɚɜɥɹɸɳɢɯ ɚɬɦɨɫɮɟɪɵ. Ɇɨ-
ɞɟɥɶ ɭɫɩɟɲɧɨ ɩɪɢɦɟɧɹɥɚɫɶ ɪɚɧɟɟ ɩɪɢ ɢɡɭɱɟɧɢɢ ɩɪɨɰɟɫɫɨɜ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ 
ɢ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɚɷɪɨɡɨɥɟɣ ɢ ɝɚɡɨɜɵɯ ɩɪɢɦɟɫɟɣ ɜ ɪɟɝɢɨɧɟ ɘɠɧɨɝɨ Ȼɚɣɤɚɥɚ 

Д2–5; 7–9Ж. ɂɧɮɨɪɦɚɰɢɹ ɨɛ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɢɫɬɨɱɧɢɤɨɜ ɜɵɛɪɨɫɨɜ ɛɵɥɚ ɜɡɹɬɚ 
ɢɡ ɪɚɛɨɬɵ Д6]. 
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Ɋɟɡɭɥɶɬɚɬɵ ɩɪɹɦɵɯ ɢɡɦɟɪɟɧɢɣ ɤɨɧɰɟɧɬɪɚɰɢɢ  
ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ ɧɚɞ ɚɤɜɚɬɨɪɢɟɣ ɨɡ. Ȼɚɣɤɚɥ 
ɉɨɥɟɜɵɟ ɢɡɦɟɪɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ ɨɫɧɨɜɧɵɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɩɪɢɦɟɫɟɣ, 

ɩɪɨɜɟɞɟɧɧɵɟ ɜ ɢɸɥɟ 2016 ɝ. (ɫɦ. ɬɚɛɥ. 1 ɧɚ ɫ. 72), ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɩɪɢ ɨɬɫɭɬ-
ɫɬɜɢɢ ɞɚɥɶɧɢɯ ɩɟɪɟɧɨɫɨɜ ɡɚɝɪɹɡɧɟɧɢɣ ɨɬ ɤɪɭɩɧɵɯ ɪɟɝɢɨɧɚɥɶɧɵɯ ɭɝɨɥɶɧɵɯ 
Ɍɗɐ ɫɪɟɞɧɢɟ ɫɭɬɨɱɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɫɫɥɟɞɭɟɦɵɯ ɩɪɢɦɟɫɟɣ ɢɦɟɸɬ ɧɢɡɤɢɟ, 
ɛɥɢɡɤɢɟ ɤ ɮɨɧɨɜɵɦ ɜɟɥɢɱɢɧɵ. ɉɪɢ ɷɬɨɦ ɧɚɛɥɸɞɚɸɬɫɹ ɩɟɪɢɨɞɢɱɟɫɤɢɟ ɤɪɚɬ-
ɤɨɜɪɟɦɟɧɧɵɟ ɩɨɜɵɲɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ ɨɤɢɫɥɨɜ ɚɡɨɬɚ, ɫɜɹɡɚɧɧɵɟ ɫ ɜɥɢɹɧɢ-
ɟɦ ɜɵɯɥɨɩɨɜ ɫɭɞɨɜɵɯ ɞɢɡɟɥɟɣ. Ɋɚɫɬɭɳɟɟ ɤɨɥɢɱɟɫɬɜɨ ɫɭɞɨɜ ɧɚ Ȼɚɣɤɚɥɟ ɢ ɨɬ-
ɫɭɬɫɬɜɢɟ ɤɚɤɨɝɨ-ɥɢɛɨ ɧɨɪɦɢɪɨɜɚɧɢɹ ɜɵɯɥɨɩɨɜ ɢɯ ɞɜɢɝɚɬɟɥɟɣ ɦɨɝɭɬ ɫɩɨɫɨɛ-
ɫɬɜɨɜɚɬɶ ɪɨɫɬɭ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɤɢɫɥɨɜ ɚɡɨɬɚ ɜ ɚɬɦɨɫɮɟɪɟ ɨɡɟɪɚ ɜ ɩɟɪɫɩɟɤɬɢɜɟ. 

ɉɨɜɬɨɪɹɟɦɨɫɬɶ (ɜɟɪɨɹɬɧɨɫɬɶ) ɪɚɡɥɢɱɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɨɤɢɫɥɨɜ ɫɟɪɵ ɢ 
ɚɡɨɬɚ ɧɚɞ ɚɤɜɚɬɨɪɢɟɣ ɨɡɟɪɚ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥ. 2. ȼɢɞɧɨ, ɱɬɨ ɜɟɪɨɹɬɧɨɫɬɶ 
ɩɨɹɜɥɟɧɢɹ ɜɵɫɨɤɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɞɢɨɤɫɢɞɚ ɫɟɪɵ ɧɚɦɧɨɝɨ ɧɢɠɟ, ɱɟɦ ɨɤɢɫ-
ɥɨɜ ɚɡɨɬɚ, ɱɬɨ ɝɨɜɨɪɢɬ ɨ ɪɚɡɧɵɯ ɢɫɬɨɱɧɢɤɚɯ ɷɬɢɯ ɩɪɢɦɟɫɟɣ ɜ ɚɬɦɨɫɮɟɪɟ Ȼɚɣ-
ɤɚɥɚ. ɂɫɬɨɱɧɢɤɚɦɢ ɞɢɨɤɫɢɞɚ ɫɟɪɵ ɹɜɥɹɸɬɫɹ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɝɥɨɛɚɥɶɧɵɣ 
ɮɨɧ ɢ ɦɟɫɬɧɵɟ ɧɚɫɟɥɟɧɧɵɟ ɩɭɧɤɬɵ, ɢɫɬɨɱɧɢɤɚɦɢ ɜɵɫɨɤɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ 
ɨɤɢɫɥɨɜ ɚɡɨɬɚ – ɜɵɯɥɨɩɵ ɫɭɞɨɜɵɯ ɞɜɢɝɚɬɟɥɟɣ. 

Ɍɚɛɥɢɰɚ 2 

ɉɨɜɬɨɪɹɟɦɨɫɬɶ ɪɚɡɥɢɱɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ (ɦɝ/ɦ3) ɨɤɢɫɥɨɜ ɫɟɪɵ ɢ ɚɡɨɬɚ  
ɜ ɚɬɦɨɫɮɟɪɟ Ȼɚɣɤɚɥɚ ɩɨ ɞɚɧɧɵɦ ɫɭɞɨɜɵɯ ɢɡɦɟɪɟɧɢɣ ɜ ɢɸɥɟ 2016 ɝ. 

Ʉɨɧɰɟɧɬɪɚɰɢɹ, ɦɝ/ɦ3 ɉɨɜɬɨɪɹɟɦɨɫɬɶ ɪɚɡɥɢɱɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɩɪɢɦɟɫɟɣ (%) 
NO2 NO SO2 

0,000–0,005 81 91 66 

0,006–0,010 6 1 32 

0,011–0,020 4 1 2 

0,021–0,050 3 1 0 

0,051–0,100 3 1 0 

0,101–0,200 2 2 0 

0,201–0,500 1 2 0 

0,500–1,000 0 1 0 

Ɋɚɧɟɟ ɩɪɨɜɟɞɟɧɧɵɟ ɢɡɦɟɪɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ ɞɢɨɤɫɢɞɚ ɫɟɪɵ ɩɨ ɦɚɪɲ-
ɪɭɬɭ ɂɪɤɭɬɫɤ – ɘɠɧɵɣ Ȼɚɣɤɚɥ Д5Ж ɜ ɢɸɥɟ 2013 ɝ. ɩɪɢ ɫɟɜɟɪɨ-ɡɚɩɚɞɧɨɦ ɩɟ-
ɪɟɧɨɫɟ ɩɨɤɚɡɚɥɢ, ɱɬɨ ɜɨɡɦɨɠɧɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɨɥɟɣ ɩɨɜɵɲɟɧɧɵɯ ɤɨɧɰɟɧ-
ɬɪɚɰɢɣ SO2 ɜ ɘɠɧɨɦ Ȼɚɣɤɚɥɟ, ɫɜɹɡɚɧɧɵɯ ɫ ɩɟɪɟɧɨɫɚɦɢ ɲɥɟɣɮɨɜ ɜɵɛɪɨɫɨɜ 
ɭɝɨɥɶɧɵɯ Ɍɗɐ ɂɪɤɭɬɫɤɚ ɢ ɒɟɥɟɯɨɜɚ. ȼ ɱɚɫɬɧɨɫɬɢ, ɫɥɟɞɵ ɬɚɤɢɯ ɲɥɟɣɮɨɜ 
ɛɵɥɢ ɜɵɹɜɥɟɧɵ ɜ ɢɸɥɟ 2013 ɝ. ɜ ɫɪɟɞɧɟɣ ɱɚɫɬɢ ɂɪɤɭɬɫɤɨɝɨ ɜɨɞɨɯɪɚɧɢɥɢɳɚ 
(ɪɚɣɨɧ Ȼɭɪɞɚɤɨɜɤɢ – ɞɨ 0,04–0,08 ɦɝ/ɦ3) ɢ ɧɚ Ȼɚɣɤɚɥɟ, ɦɟɠɞɭ ɩɨɫɟɥɤɚɦɢ 
Ȼɨɥɶɲɢɟ Ʉɨɬɵ ɢ Ʌɢɫɬɜɹɧɤɚ (ɞɨ 0,020–0,054 ɦɝ/ɦ3). ȼ ɢɸɥɟ 2014 ɝ. ɛɵɥɨ 
ɬɚɤɠɟ ɡɚɮɢɤɫɢɪɨɜɚɧɨ ɩɨɥɟ ɜɵɫɨɤɢɯ ɤɨɧɰɟɧɬɪɚɰɢɣ SO2 (ɞɨ 0,2 ɦɝ/ɦ3) ɸɠɧɟɟ 
ɞɟɥɶɬɵ ɋɟɥɟɧɝɢ, ɜ ɪɚɣɨɧɟ ɩɨɫ. Ȼɚɛɭɲɤɢɧ, ɫɜɹɡɚɧɧɨɟ ɫ ɜɵɧɨɫɨɦ ɡɚɝɪɹɡɧɟɧɢɣ 
ɢɡ ɞɨɥɢɧɵ ɪ. ɋɟɥɟɧɝɢ. Ɍɚɤɢɟ ɫɥɭɱɚɢ, ɩɨ-ɜɢɞɢɦɨɦɭ, ɞɨɜɨɥɶɧɨ ɪɟɞɤɢ ɢ ɜɨɡ-
ɦɨɠɧɵ ɬɨɥɶɤɨ ɩɪɢ ɮɨɪɦɢɪɨɜɚɧɢɢ ɨɫɨɛɵɯ ɦɟɬɟɨɭɫɥɨɜɢɣ. ȼɤɥɚɞ ɞɪɭɝɢɯ 
ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ ɜ ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɵ Ȼɚɣɤɚɥɚ ɚɜɬɨɪɵ ɞɚɧɧɨɣ ɪɚɛɨ-
ɬɵ ɩɨɩɵɬɚɥɢɫɶ ɨɰɟɧɢɬɶ ɫ ɩɨɦɨɳɶɸ ɦɚɬɟɦɚɬɢɱɟɫɤɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ. 
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ɑɢɫɥɟɧɧɨɟ ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ  
ɢ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɩɪɢɦɟɫɟɣ ɜ ɪɟɝɢɨɧɟ ɨɡ. Ȼɚɣɤɚɥ 
Ɇɨɞɟɥɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɨɜ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɪɢɦɟɫɟɣ ɜ ɩɟɪɜɨɣ ɫɟɪɢɢ 

ɱɢɫɥɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɪɨɜɨɞɢɥɨɫɶ ɜ ɨɛɥɚɫɬɢ ɩɥɨɳɚɞɶɸ 100´ 100 ɤɦ2
 ɢ 

ɜɵɫɨɬɨɣ 4 ɤɦ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɨɡ. Ȼɚɣɤɚɥ. ɒɚɝ ɩɨ ɜɟɪɬɢɤɚɥɢ ɡɚɞɚɜɚɥɫɹ 
ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɞɨ ɜɵɫɨɬɵ 350 ɦ ɨɧ ɪɚɜɧɹɥɫɹ 50, ɞɚɥɟɟ – 150, 500, 1000 

ɢ 2000 ɦ. ɒɚɝɢ ɩɨ ɜɪɟɦɟɧɢ ɢ ɝɨɪɢɡɨɧɬɚɥɢ ɜɚɪɶɢɪɨɜɚɥɢ ɨɬ 30 ɞɨ 150 ɫ. ɢ ɨɬ 
200 ɞɨ 1000 ɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɭɪɛɭɥɟɧɬɧɨɣ ɞɢɮɮɭɡɢɢ ɪɚɫ-
ɫɱɢɬɵɜɚɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɨɨɬɧɨɲɟɧɢɣ ɩɨɥɭɷɦɩɢɪɢɱɟɫɤɨɣ ɬɟɨɪɢɢ 
ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ Д1Ж. 

ɗɤɫɩɟɪɢɦɟɧɬɵ ɛɵɥɢ ɩɪɨɜɟɞɟɧɵ ɩɪɢ ɩɪɟɨɛɥɚɞɚɸɳɟɦ ɜ ɷɬɨɦ ɪɚɣɨɧɟ ɫɟ-
ɜɟɪɨ-ɡɚɩɚɞɧɨɦ ɜɟɬɪɟ ɫɤɨɪɨɫɬɶɸ 2 ɦ/ɫ ɞɥɹ ɞɜɭɯ ɜɟɥɢɱɢɧ ɤɨɷɮɮɢɰɢɟɧɬɚ ɬɭɪ-
ɛɭɥɟɧɬɧɨɣ ɞɢɮɮɭɡɢɢ ɩɪɢɦɟɫɟɣ: 1000 ɢ 200 ɦ2/ɫ. ɉɪɢ ɝɨɪɢɡɨɧɬɚɥɶɧɨɦ ɤɨɷɮ-
ɮɢɰɢɟɧɬɟ ɞɢɮɮɭɡɢɢ 1000 ɦ2/ɫ ɪɚɫɫɱɢɬɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ ɞɢɨɤ-
ɫɢɞɚ ɫɟɪɵ ɧɚɞ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ ɭ ɩɥɨɬɢɧɵ ɫɨɫɬɚɜɢɥɢ 0,002–0,020 ɦɝ/ɦ3, ɜ 
ɪɚɣɨɧɟ ɞ. Ȼɭɪɞɚɤɨɜɤɚ – 0,06–0,10 ɦɝ/ɦ3, ɧɚ Ȼɚɣɤɚɥɟ ɜ ɪɚɣɨɧɟ ɦ. Ɍɨɥɫɬɵɣ – 

ɦ. ɋɵɬɵɣ – 0,018–0,020 ɦɝ/ɦ3. Ɇɨɞɟɥɶɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ ɯɨɪɨɲɨ 
ɫɨɝɥɚɫɭɸɬɫɹ ɫ ɢɡɦɟɪɟɧɧɵɦɢ ɜ ɪɚɣɨɧɚɯ ɩɥɨɬɢɧɵ ɢ Ȼɭɪɞɚɤɨɜɤɢ, ɜ 2 ɪɚɡɚ ɦɟɧɶɲɟ 
ɦɚɤɫɢɦɚɥɶɧɵɯ, ɢɡɦɟɪɟɧɧɵɯ ɧɚ ɩɟɪɟɯɨɞɟ Ȼɨɥɶɲɢɟ Ʉɨɬɵ – Ʌɢɫɬɜɹɧɤɚ Д5]. 

ɉɪɢ ɤɨɷɮɮɢɰɢɟɧɬɚɯ ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ, ɧɟ ɩɪɟɜɵɲɚɜɲɢɯ 200 ɦ2/ɫ, ɪɚɫ-
ɫɱɢɬɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ ɞɢɨɤɫɢɞɚ ɫɟɪɵ ɧɚɞ ɜɨɞɨɯɪɚɧɢɥɢɳɟɦ ɭ ɩɥɨ-
ɬɢɧɵ ɫɨɫɬɚɜɢɥɢ ɦɟɧɟɟ 0,001 ɦɝ/ɦ3, ɜ ɪɚɣɨɧɟ ɞ. Ȼɭɪɞɚɤɨɜɤɚ – 0,02–0,10 ɦɝ/ɦ3, ɧɚ 
Ȼɚɣɤɚɥɟ ɜ ɪɚɣɨɧɟ ɦ. Ɍɨɥɫɬɵɣ – ɦ. ɋɵɬɵɣ – 0,02–0,04 ɦɝ/ɦ3. Ɇɨɞɟɥɶɧɵɟ ɡɧɚ-
ɱɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɟ ɢɡɦɟɪɟɧɧɵɯ ɜ ɪɚɣɨɧɟ ɩɥɨɬɢɧɵ, 
ɯɨɪɨɲɨ ɫɨɝɥɚɫɭɸɬɫɹ ɫ ɢɡɦɟɪɟɧɧɵɦɢ ɜ ɪɚɣɨɧɟ Ȼɭɪɞɚɤɨɜɤɢ, ɜ 1,4 ɪɚɡɚ ɦɟɧɶɲɟ 
ɦɚɤɫɢɦɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɢɡɦɟɪɟɧɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɧɚ ɩɟɪɟɯɨɞɟ Ȼɨɥɶɲɢɟ 

Ʉɨɬɵ – Ʌɢɫɬɜɹɧɤɚ. Ɋɚɫɫɱɢɬɚɧɧɵɟ ɡɧɚɱɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ ɞɢɨɤɫɢɞɚ ɫɟɪɵ ɩɨ 
ɬɪɚɫɫɟ ɂɪɤɭɬɫɤ – ɘɠɧɵɣ Ȼɚɣɤɚɥ ɩɪɢ ɤɨɷɮɮɢɰɢɟɧɬɟ ɞɢɮɮɭɡɢɢ 200 ɦ2/ɫ 
ɥɭɱɲɟ ɫɨɝɥɚɫɭɸɬɫɹ ɫ ɞɚɧɧɵɦɢ ɢɡɦɟɪɟɧɢɣ Д5Ж. ɇɟɤɨɬɨɪɵɟ ɪɚɡɥɢɱɢɹ ɦɨɞɟɥɶ-
ɧɵɯ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ ɡɧɚɱɟɧɢɣ ɦɨɝɭɬ ɛɵɬɶ ɨɛɴɹɫɧɟɧɵ ɬɟɦ, ɱɬɨ ɜ ɪɚɫɱɟɬɚɯ 
ɧɟ ɭɱɢɬɵɜɚɥɢɫɶ ɤɨɧɰɟɧɬɪɚɰɢɢ ɞɢɨɤɫɢɞɚ ɫɟɪɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɝɥɨɛɚɥɶɧɵɦ ɮɨɧɨɦ. 

ȼɨ ɜɬɨɪɨɣ ɫɟɪɢɢ ɱɢɫɥɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɦɨɞɟɥɢɪɨɜɚɥɢɫɶ ɩɪɨɰɟɫɫɵ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɢ ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɞɢɨɤɫɢɞɚ ɫɟɪɵ ɜ ɪɚɣɨɧɟ Ȼɚɣɤɚɥɶɫɤɚ. Ɋɚɫ-
ɱɟɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɜ ɨɛɥɚɫɬɢ ɢɧɬɟɝɪɢɪɨɜɚɧɢɹ ɩɥɨɳɚɞɶɸ 80×80 ɤɦ2

 ɢ ɜɵɫɨ-
ɬɨɣ 4 ɤɦ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɨɡ. Ȼɚɣɤɚɥ. ɒɚɝɢ ɩɨ ɜɪɟɦɟɧɢ ɢ ɝɨɪɢɡɨɧɬɚɥɢ ɫɨ-
ɫɬɚɜɥɹɥɢ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 150 ɫ. ɢ 1000 ɦ; ɲɚɝ ɩɨ ɜɟɪɬɢɤɚɥɢ ɡɚɞɚɜɚɥɫɹ ɫɥɟ-
ɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɞɨ ɜɵɫɨɬɵ 350 ɦ ɨɧ ɪɚɜɧɹɥɫɹ 50, ɞɚɥɟɟ – 150, 500, 1000 ɢ 
2000 ɦ. ɇɚɱɚɥɶɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɚɡɨɬɚ N2 ɩɪɢɧɢɦɚɥɚɫɶ ɪɚɜ-
ɧɨɣ 0,93 ɤɝ/ɦ3, ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɤɢɫɥɨɪɨɞɚ Ɉ2 – 0,297 ɤɝ/ɦ3, ɜɨɞɹɧɨɝɨ ɩɚɪɚ 
H2O – 7·10

-4
 ɤɝ/ɦ3, ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɜɨɞɨɪɨɞɚ H2 – 10

-7
 ɤɝ/ɦ3. Ȼɥɨɤ ɯɢɦɢɱɟɫɤɢɯ 

ɪɟɚɤɰɢɣ, ɭɱɢɬɵɜɚɜɲɢɯɫɹ ɩɪɢ ɱɢɫɥɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɚɯ, ɩɪɟɞɫɬɚɜɥɟɧ ɜ ɪɚɛɨɬɟ 
Д1Ж. ȼ ɨɬɥɢɱɢɟ ɨɬ ɪɚɛɨɬɵ Д1Ж ɪɚɫɱɟɬɵ ɩɪɨɜɨɞɢɥɢɫɶ ɫɨ ɡɧɚɱɟɧɢɟɦ ɤɨɧɫɬɚɧɬɵ ɫɤɨ-
ɪɨɫɬɢ ɪɟɚɤɰɢɢ R27 (ɮɨɬɨɯɢɦɢɱɟɫɤɚɹ ɞɢɫɫɨɰɢɚɰɢɹ ɞɢɨɤɫɢɞɚ ɚɡɨɬɚ), ɪɚɜɧɵɦ 
7,8·10

-4
 ɫ-1

. ɂɧɬɟɧɫɢɜɧɨɫɬɶ ɢɫɬɨɱɧɢɤɚ ɜɵɛɪɨɫɨɜ SO2 ɫɨɫɬɚɜɥɹɥɚ 37 ɝ/ɫ. 



ȼ. Ʌ. ɆȺɄɍɏɂɇ, ȼ. Ⱥ. ɈȻɈɅɄɂɇ ɂ ȾɊ. 

ɂɡɜɟɫɬɢɹ ɂɪɤɭɬɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ  
2016. Ɍ. 18. ɋɟɪɢɹ «ɇɚɭɤɢ ɨ Ɂɟɦɥɟ». ɋ. 69–80 
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ɇɚ ɪɢɫɭɧɤɟ 1 ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɣ ɞɢɨɤɫɢɞɚ ɫɟ-
ɪɵ (ɜ ɦɝ/ɦ3) ɩɪɢ ɡɚɩɚɞɧɨɦ (ɪɢɫ. 1, ɚ), ɸɠɧɨɦ (ɪɢɫ. 1, ɛ), ɸɝɨ-ɜɨɫɬɨɱɧɨɦ (ɪɢɫ. 
1, ɜ) ɢ ɜɨɫɬɨɱɧɨɦ (ɪɢɫ. 1, ɝ) ɜɟɬɪɚɯ.  
 

ɚ) 

 
 

ɛ) 

 

ɜ) 

 
 

ɝ) 

 
 

Ɋɢɫ. 1. ɂɡɨɥɢɧɢɢ ɪɚɫɫɱɢɬɚɧɧɵɯ ɩɪɢɡɟɦɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɞɢɨɤɫɢɞɚ ɫɟɪɵ  
ɜɨɤɪɭɝ ɝ. Ȼɚɣɤɚɥɶɫɤɚ ɩɪɢ ɪɚɡɥɢɱɧɵɯ ɧɚɩɪɚɜɥɟɧɢɹɯ ɜɟɬɪɚ, ɜ ɦɝ/ɦ3
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75 

Ɍɪɟɬɶɹ ɫɟɪɢɹ ɱɢɫɥɟɧɧɵɯ ɷɤɫɩɟɪɢɦɟɧɬɨɜ ɩɪɨɜɨɞɢɥɚɫɶ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɜɵɛɪɨɫɨɜ ɨɬ ɩɪɟɞɩɪɢɹɬɢɣ Ʉɚɦɟɧɫɤɚ ɢ ɋɟɥɟɧɝɢɧɫɤɚ. Ɇɨɞɟ-
ɥɢɪɨɜɚɧɢɟ ɩɪɨɰɟɫɫɨɜ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɹ ɩɪɢɦɟɫɟɣ ɩɪɨɜɨɞɢɥɨɫɶ ɜ ɨɛɥɚɫɬɢ 
ɩɥɨɳɚɞɶɸ 100×60 ɤɦ2

 ɢ ɜɵɫɨɬɨɣ 4 ɤɦ ɧɚɞ ɩɨɜɟɪɯɧɨɫɬɶɸ ɨɡ. Ȼɚɣɤɚɥ. ɒɚɝ ɩɨ 
ɜɟɪɬɢɤɚɥɢ ɡɚɞɚɜɚɥɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ: ɞɨ ɜɵɫɨɬɵ 350 ɦ ɨɧ ɪɚɜɧɹɥɫɹ 50, 
ɞɚɥɟɟ – 150, 500, 1000 ɢ 2000 ɦ. ɒɚɝɢ ɩɨ ɜɪɟɦɟɧɢ ɢ ɝɨɪɢɡɨɧɬɚɥɢ ɫɨɫɬɚɜɥɹɥɢ 
300 ɫ. ɢ 1000 ɦ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ʉɨɷɮɮɢɰɢɟɧɬɵ ɬɭɪɛɭɥɟɧɬɧɨɣ ɞɢɮɮɭɡɢɢ 
ɪɚɫɫɱɢɬɵɜɚɥɢɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɫɨɨɬɧɨɲɟɧɢɣ ɩɨɥɭɷɦɩɢɪɢɱɟɫɤɨɣ ɬɟɨɪɢɢ 
ɬɭɪɛɭɥɟɧɬɧɨɫɬɢ Д1Ж. ȼɵɫɨɬɚ ɢɫɬɨɱɧɢɤɨɜ ɜɵɛɪɨɫɨɜ ɫɨɫɬɚɜɥɹɥɚ 100 ɦ ɨɬ ɩɨ-
ɜɟɪɯɧɨɫɬɢ ɡɟɦɥɢ. 

ɇɚ ɪɢɫɭɧɤɟ 2 (ɚ, ɛ) ɩɪɟɞɫɬɚɜɥɟɧɵ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɚɫɫɱɢɬɚɧɧɵɯ ɫ ɩɨ-
ɦɨɳɶɸ ɦɨɞɟɥɢ ɡɧɚɱɟɧɢɣ ɤɨɧɰɟɧɬɪɚɰɢɣ ɞɢɨɤɫɢɞɨɜ ɫɟɪɵ ɢ ɚɡɨɬɚ ɜ ɞɨɥɢɧɟ 
ɪ. ɋɟɥɟɧɝɢ ɩɪɢ ɯɚɪɚɤɬɟɪɧɵɯ ɞɥɹ ɩɟɪɢɨɞɚ ɧɨɹɛɪɶ – ɹɧɜɚɪɶ ɜɟɬɪɨɜɵɯ ɩɨɬɨɤɚɯ 
ɜɨɫɬɨɱɧɨɝɨ ɢ ɜɨɫɬɨɤ-ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɝɨ ɧɚɩɪɚɜɥɟɧɢɣ ɫɤɨɪɨɫɬɶɸ 2 ɦ/ɫ. Ƚɨɪɢ-
ɡɨɧɬɚɥɶɧɵɟ ɤɨɷɮɮɢɰɢɟɧɬɵ ɬɭɪɛɭɥɟɧɬɧɨɣ ɞɢɮɮɭɡɢɢ ɩɪɢɦɟɫɟɣ ɧɟ ɩɪɟɜɵɲɚɥɢ 
1100 ɦ2/ɫ, ɜɟɪɬɢɤɚɥɶɧɵɣ – 8 ɦ2/ɫ. 

ɋɨɝɥɚɫɧɨ ɦɨɞɟɥɶɧɵɦ ɨɰɟɧɤɚɦ, ɩɪɟɞɫɬɚɜɥɟɧɧɵɦ ɧɚ ɪɢɫ. 1 ɢ 2, ɜɤɥɚɞ ɧɟ-
ɛɨɥɶɲɢɯ ɝɨɪɨɞɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɧɚ ɩɨɛɟɪɟɠɶɟ Ȼɚɣɤɚɥɚ (Ȼɚɣɤɚɥɶɫɤɚ, Ʉɚɦɟɧ-
ɫɤɚ, ɋɟɥɟɧɝɢɧɫɤɚ), ɜ ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɵ Ȼɚɣɤɚɥɚ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɜɟɥɢɤ 
(ɟɞɢɧɢɰɵ ɦɤɝ/ɦ3) ɢ ɫɭɳɟɫɬɜɟɧɧɨ ɦɟɧɶɲɟ, ɱɟɦ ɜ ɫɥɭɱɚɹɯ ɡɚɧɨɫɚ ɧɚ Ȼɚɣɤɚɥ ɲɥɟɣ-
ɮɨɜ ɡɚɝɪɹɡɧɟɧɢɣ ɫɨ ɫɬɨɪɨɧɵ ɂɪɤɭɬɫɤɚ, Ⱥɧɝɚɪɫɤɚ, ɍɥɚɧ-ɍɞɷ ɢ Ƚɭɫɢɧɨɨɡɟɪɫɤɚ. 

Ɂɚɤɥɸɱɟɧɢɟ 

ɉɨ ɞɚɧɧɵɦ ɫɭɞɨɜɵɯ ɢɡɦɟɪɟɧɢɣ ɥɟɬɚ 2016 ɝ. ɜ ɚɬɦɨɫɮɟɪɟ Ȼɚɣɤɚɥɚ ɩɪɟ-
ɨɛɥɚɞɚɸɬ ɧɢɡɤɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɫɧɨɜɧɵɯ ɡɚɝɪɹɡɧɹɸɳɢɯ ɜɟɳɟɫɬɜ. ɋɪɟɞɧɢɟ 
ɫɭɬɨɱɧɵɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɤɢɫɥɨɜ ɫɟɪɵ ɢ ɚɡɨɬɚ ɫɨɫɬɚɜɥɹɸɬ ɨɬ 0,001 ɞɨ 0,005 
ɦɝ/ɦ3, ɱɬɨ ɛɥɢɡɤɨ ɤ ɮɨɧɨɜɵɦ ɜɟɥɢɱɢɧɚɦ. Ɉɞɧɚɤɨ ɜɵɯɥɨɩɵ ɫɭɞɨɜɵɯ ɞɜɢɝɚɬɟ-
ɥɟɣ ɦɨɝɭɬ ɜɵɡɵɜɚɬɶ ɡɧɚɱɢɬɟɥɶɧɵɟ ɤɪɚɬɤɨɜɪɟɦɟɧɧɵɟ ɢ ɥɨɤɚɥɶɧɵɟ ɩɨɜɵɲɟ-
ɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɤɢɫɥɨɜ ɚɡɨɬɚ, ɢɧɨɝɞɚ ɩɪɟɜɵɲɚɸɳɢɟ ɦɚɤɫɢɦɚɥɶɧɵɟ ɪɚ-
ɡɨɜɵɟ ɉȾɄ. ɉɨɫɤɨɥɶɤɭ ɤɨɥɢɱɟɫɬɜɨ ɫɭɞɨɜ ɧɚ Ȼɚɣɤɚɥɟ ɛɵɫɬɪɨ ɭɜɟɥɢɱɢɜɚɟɬɫɹ, 
ɢɯ ɨɛɳɢɣ ɜɤɥɚɞ ɜ ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɵ ɰɟɧɬɪɚɥɶɧɨɣ ɡɨɧɵ ɨɡɟɪɚ ɨɤɢɫɥɚɦɢ 
ɚɡɨɬɚ ɦɨɠɟɬ ɜ ɩɟɪɫɩɟɤɬɢɜɟ ɫɭɳɟɫɬɜɟɧɧɨ ɜɨɡɪɚɫɬɢ. 

ɋɬɚɰɢɨɧɚɪɧɵɟ ɷɧɟɪɝɨɢɫɬɨɱɧɢɤɢ, ɧɚɯɨɞɹɳɢɟɫɹ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɷɤɨɥɨɝɢ-
ɱɟɫɤɨɣ ɡɨɧɟ (ɞɢɡɟɥɶɧɵɟ ɷɥɟɤɬɪɨɫɬɚɧɰɢɢ, ɧɟɛɨɥɶɲɢɟ Ɍɗɐ), ɨɤɚɡɵɜɚɸɬ ɧɟ-
ɡɧɚɱɢɬɟɥɶɧɨɟ, ɥɨɤɚɥɶɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɤɚɱɟɫɬɜɨ ɚɬɦɨɫɮɟɪɵ ɧɚɞ ɨɡɟɪɨɦ. Ȼɨɥɶ-
ɲɟɟ ɡɚɝɪɹɡɧɟɧɢɟ ɚɬɦɨɫɮɟɪɵ ɰɟɧɬɪɚɥɶɧɨɣ ɡɨɧɵ ɦɨɠɟɬ ɛɵɬɶ ɫɜɹɡɚɧɨ ɫ ɩɟɪɢɨ-
ɞɢɱɟɫɤɢɦ ɜɥɢɹɧɢɟɦ ɲɥɟɣɮɨɜ ɚɬɦɨɫɮɟɪɧɵɯ ɜɵɛɪɨɫɨɜ ɭɝɨɥɶɧɵɯ Ɍɗɐ, ɪɚɫɩɨ-
ɥɨɠɟɧɧɵɯ ɜɨɤɪɭɝ ɤɪɭɩɧɵɯ ɝɨɪɨɞɨɜ ɜ ɞɨɥɢɧɚɯ ɪɟɤ Ⱥɧɝɚɪɵ ɢ ɋɟɥɟɧɝɢ (ɂɪ-
ɤɭɬɫɤ, Ⱥɧɝɚɪɫɤ, ɍɥɚɧ-ɍɞɷ, Ƚɭɫɢɧɨɨɡɟɪɫɤ). Ɍɚɤɢɟ ɩɟɪɟɧɨɫɵ, ɩɨɦɢɦɨ ɩɪɹɦɨɝɨ 
ɡɚɝɪɹɡɧɟɧɢɹ ɜɨɡɞɭɯɚ, ɦɨɝɭɬ ɜɵɡɵɜɚɬɶ ɡɚɤɢɫɥɟɧɢɟ ɚɬɦɨɫɮɟɪɧɵɯ ɜɵɩɚɞɟɧɢɣ ɜ 
ɤɨɬɥɨɜɢɧɟ ɨɡɟɪɚ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɜɧɟɞɪɟɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɢ ɱɢɫɬɨɝɨ ɷɧɟɪɝɨ-
ɫɧɚɛɠɟɧɢɹ ɧɚɫɟɥɟɧɧɵɯ ɩɭɧɤɬɨɜ ɬɨɥɶɤɨ ɜ ɰɟɧɬɪɚɥɶɧɨɣ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɡɨɧɟ 
Ȼɚɣɤɚɥɚ ɛɭɞɟɬ ɧɟɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɭɥɭɱɲɟɧɢɹ ɨɛɳɟɣ ɫɢɬɭɚɰɢɢ ɫ ɡɚɝɪɹɡɧɟɧɢɟɦ 
ɜɨɡɞɭɲɧɨɣ ɫɪɟɞɵ ɨɡɟɪɚ. ɇɟɨɛɯɨɞɢɦɨ ɫɧɢɠɚɬɶ ɜɵɛɪɨɫɵ ɤɪɭɩɧɵɯ ɭɝɨɥɶɧɵɯ 
Ɍɗɐ ɝɨɪɨɞɨɜ ɪɟɝɢɨɧɚ. Ɋɚɞɢɤɚɥɶɧɵɦ ɪɟɲɟɧɢɟɦ ɛɵɥ ɛɵ ɩɟɪɟɜɨɞ ɢɯ ɜ ɩɟɪ-
ɫɩɟɤɬɢɜɟ ɧɚ ɝɚɡɨɜɨɟ ɬɨɩɥɢɜɨ. 



ȼ. Ʌ. ɆȺɄɍɏɂɇ, ȼ. Ⱥ. ɈȻɈɅɄɂɇ ɂ ȾɊ. 

ɂɡɜɟɫɬɢɹ ɂɪɤɭɬɫɤɨɝɨ ɝɨɫɭɞɚɪɫɬɜɟɧɧɨɝɨ ɭɧɢɜɟɪɫɢɬɟɬɚ  
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ɚ) 

 

ɛ) 

 

Ɋɢɫ. 2. ɂɡɨɥɢɧɢɢ ɪɚɫɫɱɢɬɚɧɧɵɯ ɩɪɢɡɟɦɧɵɯ ɤɨɧɰɟɧɬɪɚɰɢɣ ɞɢɨɤɫɢɞɨɜ ɫɟɪɵ (ɚ)  
ɢ ɚɡɨɬɚ (ɛ) ɧɚ ɜɨɫɬɨɱɧɨɦ ɩɨɛɟɪɟɠɶɟ Ȼɚɣɤɚɥɚ ɩɪɢ ɜɨɫɬɨɤ-ɫɟɜɟɪɨ-ɜɨɫɬɨɱɧɨɦ ɜɟɬɪɟ 

(ɫɤɨɪɨɫɬɶ 2 ɦ/ɫ), ɜ ɦɝ/ɦ3
 



ɈɐȿɇɄɂ ɊȺɋɉɊȿȾȿɅȿɇɂə ɆȺɅɕɏ ȽȺɁɈȼɕɏ ɉɊɂɆȿɋȿɃ   
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Ɋɟɡɭɥɶɬɚɬɵ ɪɚɫɱɟɬɨɜ ɩɨ ɦɨɞɟɥɢ ɤɚɱɟɫɬɜɟɧɧɨ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɨ ɫɨɜɩɚɞɚ-
ɸɬ ɫ ɞɚɧɧɵɦɢ ɩɨɥɟɜɵɯ ɢɡɦɟɪɟɧɢɣ. ɉɪɢ ɫɥɚɛɨ ɜɵɪɚɠɟɧɧɵɯ ɬɭɪɛɭɥɟɧɬɧɵɯ 
ɩɪɨɰɟɫɫɚɯ ɜ ɚɬɦɨɫɮɟɪɟ ɜɵɛɪɨɫɵ ɩɪɟɞɩɪɢɹɬɢɣ ɝɨɪɨɞɨɜ, ɪɚɫɩɨɥɨɠɟɧɧɵɯ ɜ 
ɞɨɥɢɧɚɯ ɪɟɤ Ⱥɧɝɚɪɵ ɢ ɋɟɥɟɧɝɢ, ɦɨɝɭɬ ɪɚɫɩɪɨɫɬɪɚɧɹɬɶɫɹ ɭɡɤɨɣ ɩɨɥɨɫɨɣ ɧɚ 
ɘɠɧɵɣ Ȼɚɣɤɚɥ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɜɨɡɞɭɲɧɵɦɢ ɩɨɬɨɤɚɦɢ. Ɇɨɞɟɥɶɧɵɟ 
ɨɰɟɧɤɢ ɩɨɞɬɜɟɪɠɞɚɸɬ ɬɚɤɠɟ ɜɨɡɦɨɠɧɨɫɬɶ ɡɚɫɬɨɹ ɢ ɧɚɤɨɩɥɟɧɢɹ ɜɵɛɪɨɫɨɜ 
Ȼɚɣɤɚɥɶɫɤɚ, Ʉɚɦɟɧɫɤɚ ɢ ɋɟɥɟɧɝɢɧɫɤɚ ɧɚ ɫɤɥɨɧɚɯ ɨɤɪɭɠɚɸɳɢɯ ɯɪɟɛɬɨɜ ɢ ɜ 
ɨɪɨɝɪɚɮɢɱɟɫɤɢ ɡɚɦɤɧɭɬɵɯ ɤɨɬɥɨɜɢɧɚɯ. 

Ɋɚɛɨɬɚ ɜɵɩɨɥɧɟɧɚ ɜ ɪɚɦɤɚɯ ɝɨɫɩɪɨɝɪɚɦɦɵ VIII.76.1.5 «ɂɡɦɟɧɟɧɢɹ 
ɚɛɢɨɬɢɱɟɫɤɢɯ ɢ ɛɢɨɬɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɡɟɪɚ Ȼɚɣɤɚɥ ɩɨɞ ɜɥɢɹɧɢɟɦ 
ɩɪɢɪɨɞɧɵɯ ɢ ɚɧɬɪɨɩɨɝɟɧɧɵɯ ɮɚɤɬɨɪɨɜ». 
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EЬЭТЦКЭТoЧ oП MТЧoЫ GКЬОoЮЬ AНЦТбЭЮЫОЬ SpКЭТКХ  
DТЬЭЫТЛuЭТoЧ OЯОЫ ЭСО LКФО BКТФКХ АКЭОЫ AЫОК  
ТЧ SЮЦЦОЫ PОЫТoН Лв ЭСО ЮЬО oП FТОХН MОКЬЮЫОЦОЧЭЬ  
КЧН MКЭСОЦКЭТМКХ SТЦuХКЭТoЧ 
V. L. Makukhin 

Limnological Institute SB RAS  

Irkutsk State University 

V. A. Obolkin, V. L. Potemkin 

Limnological Institute SB RAS  

I. V. Latysheva 

Irkutsk State University 

T. V. Khodzher  

Limnological Institute SB RAS 

AЛЬЭЫКМЭ. Instrumental and simulation methods were used to study spatial distribution of 

pollutants in the atmosphere over the Lake Baikal. In July of 2016, boat measurements of 

ЦКТЧ КЧЭСЫШЩШРОЧТМ КНЦТбЭЮЫОЬ (SO2, H2S, NO, NO2, CO2) аОЫО МШЧНЮМЭОН КЛШЯО ЭСО 
whole lake water area. Those measurements have shown that in summer period in average 

in the lake atmosphere low concentrКЭТШЧЬ ШП ЩШХХЮЭКЧЭЬ (КЬ ХШа ЛКМФРЫШЮЧН ШЧОЬ) КЫО ЩЫe-

vailed. Daily averages of sulphur and nitrogen compounds were not higher than 2–5 

µР/Ц3. HШаОЯОЫ ЬШЦetimes brief but very high concentrations of nitrogen oxides were 

observed which were caused by boat engine emissions. Any significant influence of set-

ЭХОЦОЧЭЬ ЬТЭЮКЭОН ТЧ МОЧЭЫКХ гШЧО (SХЮНвКЧФК, BКТФКХЬФ, SОХОЧРТЧЬФ, KКЦОЧЬФ) ТЧЭШ КТЫ 
pollution over lake water area had not been registered as well. The mathematical model of 

turbulent diffusion of pollutants was used to estimate possible contribution of Baikalsk, 

Kamensk and Selenginsk cities into concentrations of sulphur and nitrogen dioxides above 

the lake water area of South Baikal. Numerical experiments have shown that even largest 

cities of central zone – Baikalsk, Selenginsk, Kamensk – make insignificant contribution 

of sulphur and nitrogen oxides in their concentrations over the lake water area – up to 1-5 

µР/Ц3
. The model estimations of SO2 and NOx values quantitative and qualitative are 

closed to those measured ones. 

KОваoЫНЬ: LКФО BКТФКХ, ЬЮХЩСЮЫ НТШбТНО, ЦОКЬЮЫОЦОЧЭЬ, ЧЮЦОЫТМКХ ЦШНОling. 
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