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ʇʘʥʦʚʘ ɽ.ɻ., ʧʨʦʬʝʩʩʦʨ ʉʇʙɻʋ

ʊʠʭʦʤʠʨʦʚʘ ʀ.ʖ., ʜʦʮʝʥʪ ʉʇʙʇʋ



ɿʘʛʨʷʟʥʝʥʠʝ ʘʪʤʦʩʬʝʨʳ ï

ʤʦʱʥʳʡ, ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʠʡ ʬʘʢʪʦʨ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʯʝʣʦʚʝʢʘ



ʇʳʣʴ ïɻ ʪʦ ʤʝʣʴʯʘʡʰʠʝ ʪʚʝʨʜʳʝ ʚʟʚʝʰʝʥʥʳʝ 

ʯʘʩʪʠʮʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʤʝʪʴ ʢʘʢ ʧʨʠʨʦʜʥʦʝ, ʪʘʢ ʠ 

ʪʝʭʥʦʛʝʥʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. 

ʀʩʪʦʯʥʠʢʦʤ ʯʘʩʪʠʮ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʦʙʣʠʮʦʚʦʯʥʦʛʦ 

ʢʘʤʥʷ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʧʦʩʪʨʦʝʢ ʠ ʧʦʯʚʳ. 

ʊʝʭʥʦʛʝʥʥʳʝ ʯʘʩʪʠʮʳ ʧʦʩʪʫʧʘʶʪ ʚ ʘʪʤʦʩʬʝʨʫ ʚ ʚʠʜʝ 

ʚʳʙʨʦʩʦʚ ʧʨʝʜʧʨʠʷʪʠʡ, ʪʨʘʬʠʢʘ. 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʠʤʧʦʟʠʫʤ ʧʦ ʄʝʜʠʮʠʥʩʢʦʡ 
ɻʝʦʣʦʛʠʠ, Galway-2010.

ʇʳʣʴ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ.

ɺʦʟʜʝʡʩʪʚʠʷ ʥʘ: ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ, ʢʦʞʥʳʡ ʧʦʢʨʦʚ, 
ʩʣʠʟʠʩʪʫʶ ʦʙʦʣʦʯʢʫ ʛʣʘʟʘ, ʦʨʛʘʥʳ ʧʠʱʝʚʘʨʝʥʠʷ. 

ʆʩʥʦʚʥʳʤʠʧʳʣʝʚʳʤʠʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ
ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʷʚʣʷʶʪʩʷ ʧʥʝʚʤʦʢʦʥʠʦʟʳ, 
ʭʨʦʥʠʯʝʩʢʠʡ ʧʳʣʝʚʦʡ ʙʨʦʥʭʠʪ, ʧʥʝʚʤʦʥʠʷ 
ʠʟʘʙʦʣʝʚʘʥʠʷʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ.



ʂʘʤʥʠ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ. 
ɹʠʦʤʠʥʝʨʘʣʦʛʠʷʠʠʩʩʣʝʜʦʚʘʥʠʷ ʦʨʛʘʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ. 

ʅ.ʇ. ʖʰʢʠʥ,ɸ.ɸ. ʂʦʨʘʛʦ, ʆ.ɸ. ɻʦʣʦʚʘʥʦʚʘ, ʆ.ɺ. ʌʨʘʥʢ-

ʂʘʤʝʥʝʮʢʘʷ, ʉ.ʉ. ʇʦʪʘʧʦʚ, ɸ.ʂ. ʇʦʣʠʝʥʢʦ, ʆ.ɸ. ʉʝʚʦʩʪʴʷʥʦʚʘ, 

ɺ.ʀ. ʂʘʪʢʦʚʘ, ɺ.ʀ. ʈʘʢʠʥʠʜʨ. 

ʂʘʤʥʠ ʦʙʨʘʟʫʶʪʩʷ ʚ ʤʦʯʝʚʳʚʦʜʷʱʠʭ ʧʫʪʷʭ, ʚ ʩʝʨʜʮʝ, 

ʤʳʰʮʘʭ, ʧʝʯʝʥʠ. 

ʊʚʝʨʜʳʤ ʧʨʠʤʝʩʷʤ ʚ ʚʦʟʜʫʭʝ ʫʜʝʣʷʝʪʩʷ ʧʦʚʳʰʝʥʥʦʝ 

ʚʥʠʤʘʥʠʝ ʚ ʩʚʷʟʠ ʩ ʠʭ ʚʢʣʘʜʦʤ ʚ ʧʨʦʮʝʩʩ ʨʘʟʨʫʰʝʥʠʷ 

ʧʘʤʷʪʥʠʢʦʚ ʘʨʭʠʪʝʢʪʫʨʳ (Manta, etc. ,2002; Zereini, Alt, etc. 

2005; Jºnsson 2011;  Fernandez-Camacho R., Rodrigues S., 

etc., 2012; Bityukova  V.,  Kasimov N., 2012; Soubbotina 2004; 

Rampazzi, Giussani, etc., 2010; ʉʚʝʨʣʦʚʘ 2009).



ʉʨʝʜʥʝʛʦʜʦʚʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʩʥʦʚʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ ʚ ʮʝʣʦʤ ʧʦ  ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʫ
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ʜʠʦʢʩʠʜ ʘʟʦʪʘ 

ʦʢʩʠʜ ʘʟʦʪʘ

ʦʢʩʠʜ ʫʛʣʝʨʦʜʘ 

ʜʠʦʢʩʠʜ ʩʝʨʳ

ʚʟʚʝʰʝʥʥʳʝ

ʚʝʱʝʩʪʚʘ



ʉʦʛʣʘʩʥʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʈʫʢʦʚʦʜʩʪʚʫ ʟʘ ʂʦʥʪʨʦʣʝʤ ʂʘʯʝʩʪʚʘ 

ʚʦʟʜʫʭʘ (ʈɼ 52.04.186-89, 1991) ʚʝʜʫʪʩʷ ʠʟʤʝʨʝʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛ 

ʩʣʝʜʫʶʱʠʭ ʚʦʟʜʫʰʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ: PM, CO, NO2, SO2, HF, Cl2, 

HCl, P2O5, H2S, CS2, ʘʵʨʦʟʦʣʠ H2SO4ʠ HPO3, CH2O, HCN, ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ (Fe, Cd, Cb, Mn, Ni, Cr, Zn, Pb, Te, Hg), ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ As, ʘʟʦʪʘ, ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʘʤʠʥʦʚ. 

ɺ ʘʪʤʦʩʬʝʨʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʝʨʘ, ʘʟʦʪ, ʩʣʦʞʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʩʦʝʜʠʥʝʥʠʷ, ʭʣʦʨʠʜʳ, ʪʝʭʥʦʛʝʥʥʳʝ ʨʘʜʠʦʥʫʢʣʠʜʳ, ʜʠʦʢʩʠʥ, 

ʙʝʥʟʘʧʝʨʝʥ, ʬʝʥʦʣʳ, ʬʦʨʤʘʣʴʜʝʛʠʜ, ʫʛʣʝʨʦʜʥʳʡ ʜʠʩʫʣʴʬʠʜ.  

ʚʠʨʫʩʳ ʠ ʤʠʢʨʦʙʳ. 

ɺ ʩʦʩʪʘʚ ʧʝʧʣʘ ʠ ʩʘʞʠ ʚʭʦʜʷʪ ʪʦʢʩʠʯʥʳʝ ʵʣʝʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ 

ʩʚʠʥʝʮ, ʦʣʦʚʦ, ʭʨʦʤ, ʢʦʙʘʣʴʪ, ʥʠʢʝʣʴ, ʩʪʨʦʥʮʠʡ, ʙʝʨʠʣʣʠʡ, ʥʠʦʙʠʡ, 

ʚʦʣʴʬʨʘʤ, ʤʦʣʠʙʜʝʥ, ʮʠʥʢ, ʤʘʨʛʘʥʝʮ ʠ ʤʝʜʴ (ʈʦʩʛʠʜʨʦʤʝʪ, 2013.) 

ʉʫʤʤʘʨʥʳʝ ʚʳʙʨʦʩʳ ʚ ʘʪʤʦʩʬʝʨʫ ʠʟ ʧʦʩʪʦʷʥʥʳʭ ʠ ʪʦʯʝʯʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʩʦʩʪʘʚʠʣʠ ʚ 2012 ʛ. - 492,3 ʪ, ʚʢʣʶʯʘʷ ʪʚʝʨʜʳʝ ʧʨʠʤʝʩʠ -

2,9 ʪ, (ɻʦʣʫʙʝʚʘ, ʉʦʨʦʢʠʥʘ, 2013).



ɻʣʘʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ (ʉʠʛʘʣ 1987).

ʀʩʪʦʯʥʠʢʠ ʟʘʛʨʷʟʥʝʥʠʷ 

ʚʦʟʜʫʭʘ

ʂʦʤʧʦʥʝʥʪʳ

ʘʵʨʦʟʦʣʝʡ

ʉʦʩʪʘʚʛʘʟʦʚ

ʇʨʦʤʳʰʣʝʥʥʳʝ

ʧʨʝʜʧʨʠʷʪʠʷ

ʇʝʧʝʣ, ʩʘʞʘ NO2, SO2, CO, ʘʣʴʜʝʛʠʜʳ, 

ʢʘʨʙʦʢʩʠʣʴʥʳʝ ʢʠʩʣʦʪʳ, ʙʝʥʟʘʧʠʨʝʥ

ɸʚʪʦʤʦʙʠʣʴʥʳʝʜʚʠʛʘʪʝʣʠʇʝʧʝʣ CO, NO2, ʘʣʴʜʝʛʠʜʳ, ʥʝʢʦʥʮʝʨʘʛʝʥʥʳʝ

ʫʛʣʝʚʦʜʦʨʦʜʳ, ʙʝʥʟʘʧʠʨʝʥ

ʅʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʘʷ

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ

ʇʳʣʴ, ʧʝʧʝʣSO2, H2S, NH3, NOx, CO, ʫʛʣʝʚʦʜʦʨʦʜʳ, 

ʤʝʨʢʘʧʪʘʥʳ, ʢʠʩʣʦʪʳ, ʘʣʴʜʝʛʠʜʳ, 

ʢʝʪʦʥʳ, ʢʘʥʮʝʨʦʛʝʥʥʳʝ ʚʝʱʝʩʪʚʘ 

ʍʠʤʠʯʝʩʢʘʷ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 

ʇʳʣʴ, ʧʝʧʝʣ H2S, CS2, CO, NH3, ʢʠʩʣʦʪʳ, 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʨʘʩʪʚʦʨʠʪʝʣʠ.

ʄʝʪʘʣʣʫʨʛʠʯʝʩʢʘʷ

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ

ʇʳʣʴ SO2, CO, NH3, NOx, ʬʪʦʨʠʜʳ, ʥʠʪʨʠʣʳ, 

ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʙʝʥʟʦʧʠʨʝʥ, 

ʦʢʩʠʜʳ Fe 

ɻʦʨʥʦʜʦʙʳʚʘʶʱʘʷ

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ

ʇʳʣʴ, ʧʝʧʝʣ CO, ʬʪʦʨʠʜʳ, ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ,

ʇʠʱʝʚʘʷʧʨʦʤʳʰʣʝʥʥʦʩʪʴʇʳʣʴ NH3, H2S, ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ 

ʩʤʝʰʘʥʥʦʛʦ ʩʦʩʪʘʚʘ

ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ

ʇʳʣʴ CO, ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ 
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ɼʠʥʘʤʠʢʘ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ 

ʚ ʮʝʣʦʤ ʧʦ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʫ 



ʎʝʣʴʨʁʘʙʦʪʳ ʷʚʣʷʝʪʩʷ 

ʤʠʥʝʨʘʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʧʳʣʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ 



ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ:

1 ɺʳʷʚʠʪʴ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʯʘʩʪʠʮ ʧʳʣʠ;

ʆʮʝʥʠʪʴ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʳʣʠ

2

3

ʆʧʨʝʜʝʣʠʪʴ ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʧʳʣʠ;



ʊʦʯʢʠ 

ʧʨʦʙʦʦʪʙʦʨʘ

90 ʧʨʦʙ ʚ 13 ʨʘʡʦʥʘʭ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ

1)ʉʙʦʨ ʧʳʣʠ ʚʝʩʥʦʡ

2)ʊʚʝʨʜʘʷ ʬʘʟʘ 

ʩʥʝʛʦʚʦʛʦ ʧʦʢʨʦʚʘ

3) ʇʳʣʴ ʚ ʢʚʘʨʪʠʨʘʭ

ʄʝʪʦʜʠʢʘ ʩʙʦʨʘ ʧʳʣʠ



ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ:

1. ʄʘʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʠ 

ʬʦʪʦʜʦʢʫʤʝʥʪʘʮʠʷʧʦʜ ʙʠʥʦʢʫʣʷʨʥʦʤ

2. ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ

3. ʄʦʨʬʦʣʦʛʠʯʝʩʠʢʠʡʘʥʘʣʠʟ

4. ʉʢʘʥʠʨʫʶʱʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʤʠʢʨʦʩʢʦʧʠʷ 

5. ʈʝʥʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʳʡʘʥʘʣʠʟ

6. ʄʠʢʨʦʨʝʥʛʝʥʦʩʧʝʢʪʨʘʣʴʥʳʡʘʥʘʣʠʟ 
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ʆʙʱʠʡ ʚʝʩ ʧʳʣʠ ʚ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ ʉʇʙ, 2013

0,5 0,1 < 0,05



ɺʦ ʚʩʝʭ ʧʨʦʙʘʭ ɺ ʦʪʜʝʣʴʥʳʭ ʧʨʦʙʘʭ

ʢʚʘʨʮ, ʙʠʦʪʠʪ, 

ʤʫʩʢʦʚʠʪ, ʧʦʣʝʚʳʝ 

ʰʧʘʪʳ, ʘʤʬʠʙʦʣʳ

ʢʘʣʴʮʠʪ, ʜʦʣʦʤʠʪ, 

ʧʠʨʦʢʩʝʥ, ʪʘʣʴʢ, ʭʣʦʨʠʪ, 

ʢʘʦʣʠʥʠʪ, ʢʠʥʦʚʘʨʴ, 

ʬʣʶʦʨʠʪ, ʘʧʘʪʠʪ 

ʤʦʥʪʤʦʨʠʣʣʦʥʠʪ, 

ʘʣʫʥʠʪ, ʠʣʴʤʝʥʠʪ, 

ʨʫʪʠʣ.

ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʧʳʣʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ

(ʰʣʠʭʦʚʦʡ ʘʥʘʣʠʟ)



ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʧʳʣʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ

(ʰʣʠʭʦʚʦʡ ʘʥʘʣʠʟ)
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ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ

ʂʨʘʩʥʳʝ ʯʘʩʪʠʮʳ ʈʘʟʤʝʨ ʢʣʝʪʢʠ ï1Ĭ1 ʤʤ



ɹʝʣʳʝ ʯʘʩʪʠʮʳ. ʈʘʟʤʝʨ ʢʣʝʪʢʠ ï1Ĭ1 ʤʤ



ʏʝʨʥʳʝ ʯʘʩʪʠʮʳ. ʈʘʟʤʝʨ ʢʣʝʪʢʠ ï1Ĭ1 ʤʤ



ɿʝʣʝʥʳʝ ʯʘʩʪʠʮʳ. ʈʘʟʤʝʨ ʢʣʝʪʢʠ ï1Ĭ1 ʤʤ
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