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ɸʢʦ ʟʥʘʝʰ ʢʘʜʝ ʦʜʠʰ - ʩʠ ʩʪʘʩʘʣ ʥʘ ʧʦʯʝʪʦʢʦʪ 

ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ, ʧʨʦʝʢʪʠʨʘʿ˃ʠ ʿʘ ʩʚʦʿʘʪʘ ʠʜʥʠʥʘ, ʿʘ ʦʜʨʝʜʠ ʩʚʦʿʘʪʘ 
ʜʝʩʪʠʥʘʮʠʿʘ, ʘ ʪʦʘ ʝ ʜʘ ʩʪʘʥʝ ʯʣʝʥʢʘ ʥʘ ʧʦʪʝʩʥʦʪʦ ʝʚʨʦʧʩʢʦ ʩʝʤʝʿʩʪʚʦ-
ɽʚʨʦʧʩʢʘʪʘ ʫʥʠʿʘ. ʅʠʟ ʰʠʨʦʢʘ ʿʘʚʥʘ ʜʠʩʢʫʩʠʿʘ, ʘ ʧʨʝʢʫ ʩʚʦʠʪʝ ʠʟʙʨʘʥʠ 
ʧʨʝʪʩʪʘʚʥʠʮʠ, ʛʨʘʺʘʥʠʪʝ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʩʝ ʝʜʠʥʩʪʚʝʥʠ ʚʦ 
ʦʧʨʝʜʝʣʙʘʪʘ ʜʝʢʘ ʮʝʣʦʢʫʧʥʠʦʪ ʨʘʟʚʦʿ ʥʘ ʟʝʤʿʘʪʘ ʪʨʝʙʘ ʜʘ ʛʦ ʩʣʝʜʠ 
ʫʥʠʚʝʨʟʘʣʥʦ ʧʨʠʬʘʪʝʥʠʦʪ ʢʦʥʮʝʧʪ ʥʘ ʦʜʨʞʣʠʚ ʨʘʟʚʦʿ. ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ 
ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ ʧʨʦʩʪʦʨʥʦ ʧʣʘʥʠʨʘˁʝ, ʧʨʝʢʫ ʩʚʦʝʪʦ ʜʝʿʩʪʚʫʚʘˁʝ, 
ʥʘʩʪʦʿʫʚʘ ʜʘ ʛʦ ʥʘʤʝʪʥʝ ʠ ʜʘ ʛʦ ʠʥʪʝʛʨʠʨʘ ʦʚʦʿ ʢʦʥʮʝʧʪ ʚʦ ʩʠʪʝ ʩʬʝʨʠ ʥʘ 
ʞʠʚʝʝˁʝʪʦ. 

ʂʦʥʮʝʧʪʦʪ ʥʘ ʦʜʨʞʣʠʚʠʦʪ ʨʘʟʚʦʿ, ʢʦʿ ʢʘʢʦ ʪʝʨʤʠʥ ʙʝʰʝ ʧʨʦʤʦʚʠʨʘʥ ʚʦ 
1992 ʛʦʜʠʥʘ ʚʦ ʈʠʦ ʜʝ ɾʘʥʝʠʨʦ ʥʘ ʉʚʝʪʩʢʠʦʪ ʩʘʤʠʪ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ 
ʠ ʨʘʟʚʦʿ,  ʩʝʢʦʿʜʥʝʚʥʦ ʠ ʠʥʪʝʥʟʠʚʥʦ ʩʪʨʫʠ ʥʠʟ ʩʚʝʪʦʪ, ʦʜ ʨʘʙʦʪʠʣʥʠʮʠ ʥʘ 
ʝʢʦʣʦʰʢʠ ʜʨʫʰʪʚʘ ʜʦ ʤʠʥʠʩʪʝʨʩʢʠ ʢʦʥʬʝʨʝʥʮʠʠ, ʦʜ ʛʨʘʜʠʥʢʠʪʝ ʜʦ 
ʚʠʩʦʢʦ - ʥʘʫʯʥʠʪʝ ʩʠʤʧʦʟʠʫʤʠ, ʦʜ ʩʝʢʦʿʜʥʝʚʥʠʪʝ ʥʝʬʦʨʤʘʣʥʠ ʨʘʟʛʦʚʦʨʠ 
ʥʘ ʦʙʠʯʥʠʪʝ ʣʫʺʝ ʜʦ ʚʘʞʥʠʪʝ, ʛʣʦʙʘʣʥʠ ʬʦʨʫʤʠ ʚʦ ʨʘʟʣʠʯʥʠ ʜʦʤʝʥʠ. 

ʅʦ, ʰʪʦ ʚʩʫʰʥʦʩʪ, ʟʥʘʯʠ ʪʦʘ? 

ɺʦ ʦʩʥʦʚʘ, ʦʜʨʞʣʠʚʠʦʪ ʨʘʟʚʦʿ ʧʨʝʪʧʦʩʪʘʚʫʚʘ Ăʝʢʦʥʦʤʩʢʠ ʨʘʟʚʦʿ ʢʦʿ ʝ 
ʩʦʮʠʿʘʣʥʦ ʦʜʛʦʚʦʨʝʥ ʠ ʧʨʘʚʝʜʝʥ, ʝʢʦʣʦʰʢʠ ʧʨʠʬʘʪʣʠʚ ʠ ʢʦʿ ʩʝ ʧʦʪʧʠʨʘ 
ʥʘ ʦʩʥʦʚʥʠʪʝ ʧʦʩʪʫʣʘʪʠ ʥʘ ʛʨʘʺʘʥʩʢʦʪʦ ʦʧʰʪʝʩʪʚʦò. 

ɿʚʫʯʠ ʫʙʘʚʦ ʠ ʩʦʩʝʤʘ ʨʘʮʠʦʥʘʣʥʦ. ʅʦ, ʜʘʣʠ ʪʦʘ ʝ ʩʘʤʦ ʫʙʘʚʘ ʠ 
ʨʘʮʠʦʥʘʣʥʘ ʠʜʝʿʘ, ʞʝʣʙʘ, ʧʨʦʝʢʮʠʿʘ ʟʘ ʥʝʢʦʿʘ, ʥʝʜʝʬʠʥʠʨʘʥʘ ʠʜʥʠʥʘ? 
ʀʣʠ ʝ ʥʝʰʪʦ ʧʦʚʝ˃ʝ - ʧʨʘʢʪʠʢʘ ʥʘ ʩʚʝʪʦʪ ʚʦ XXI ʚʝʢ? ɿʘ ʞʘʣ, ʜʣʘʙʦʢʘʪʘ 
ʠ ʠʩʢʨʝʥʘ ʘʥʘʣʠʟʘ ˃ʝ ʥʠ ʧʦʢʘʞʝ ʜʝʢʘ ʩʦʚʨʝʤʝʥʠʦʪ ʩʚʝʪ ʤʥʦʛʫ ʧʦʤʘʣʢʫ ʩʝ 
ʧʦʢʦʨʫʚʘ ʥʘ ʨʘʮʠʦʥʘʣʥʦʩʪʘ, ʥʘ ʛʨʠʞʘʪʘ ʟʘ ʫʪʨʝ, ʟʘ ʠʜʥʠʪʝ ʛʝʥʝʨʘʮʠʠ, ʘ 
ʤʥʦʛʫ ʧʦʚʝ˃ʝ ʨʦʙʫʚʘ ʥʘ ʩʿʘʿʦʪ ʥʘ ʧʘʨʠʪʝ, ʥʘ ʘʤʙʠʮʠʿʘʪʘ ʟʘ ʥʦʚʠ ʥʘʫʯʥʠ 
ʦʪʢʨʠʪʠʿʘ, ʥʘ ʩʦʥʦʪ ʟʘ ʧʨʝʚʣʘʩʪ ʥʘ ʯʦʚʝʢʦʪ ʥʘʜ ʧʨʠʨʦʜʘʪʘ. ʊʘʢʚʠʦʪ 
ʢʦʥʮʝʧʪ, ʜʝʬʠʥʠʪʠʚʥʦ, ʥʝ ʝ ʦʜʨʞʣʠʚ. 

ɸʣʪʝʨʥʘʪʠʚʘʪʘ ʥʘ ʦʚʘ ʝ ʩʚʝʪʦʪ ʜʘ ʧʦʯʥʝ ʜʘ ʛʦ ʧʨʝʪʦʯʫʚʘ ʢʦʥʮʝʧʪʦʪ ʟʘ 
ʦʜʨʞʣʠʚ ʨʘʟʚʦʿ ʚʦ ʧʨʘʢʪʠʢʘʪʘ, ʚʦ ʬʦʨʤʘ ʥʘ ʩʝʢʦʿʜʥʝʚʥʦ ʦʜʥʝʩʫʚʘˁʝ, 
ʞʠʚʝʝˁʝ ʚʦ ʭʘʨʤʦʥʠʿʘ ʩʦ ʧʨʠʨʦʜʘʪʘ. ʊʘʢʚʠʦʪ ʞʠʚʦʪ ʥʝ ʝ ʬʠʢʪʠʚʥʘ 
ʬʠʣʦʟʦʬʠʿʘ, ʥʠʪʫ ʝ ʚʠʩʦʢʘ ʧʦʣʠʪʠʯʢʘ ʘʛʝʥʜʘ ʟʘ ʠʜʥʠʥʘʪʘ. ʊʘʢʚʦʪʦ 
ʞʠʚʝʝˁʝ ʤʦʨʘ ʜʘ ʩʝ ʩʣʫʯʫʚʘ ʩʝʛʘ ʠ ʦʚʜʝ, ʟʘ ʩʠʪʝ ʠ ʟʘ ʩʝʢʦʛʦ.  

ɿʘ ʜʘ ʩʝ ʦʚʦʟʤʦʞʠ ʪʦʘ, ʧʨʝʜ ʩ® ʜʨʫʛʦ, ʧʦʪʨʝʙʥʦ ʝ ʟʥʘʝˁʝ, ʧʦʪʨʝʙʥʘ ʝ 
ʩʚʝʩʥʦʩʪ ʟʘ ʤʦʤʝʥʪʦʪ ʚʦ ʨʘʟʚʦʿʦʪ ʥʘ ʮʠʚʠʣʠʟʘʮʠʿʘʪʘ. 

ʉʦʛʣʝʜʫʚʘʿ˃ʠ ʿʘ ʧʦʪʨʝʙʘʪʘ ʦʜ ʩʦʦʜʚʝʪʥʠ ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʢʨʝʠʨʘˁʝ ʥʘ 
ʝʬʠʢʘʩʥʘ ʧʦʣʠʪʠʢʘ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, ʘ ʠʩʪʦʚʨʝʤʝʥʦ 
ʩʣʝʜʝʿ˃ʠ ʿʘ ʟʘʣʦʞʙʘʪʘ ʟʘ ʜʝʤʦʢʨʘʪʠʟʘʮʠʿʘ ʥʘ ʩʠʪʝ ʦʙʣʘʩʪʠ ʥʘ 
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ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

 

ʦʧʰʪʝʩʪʚʝʥʦʪʦ ʞʠʚʝʝˁʝ, ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ 
ʧʨʦʩʪʦʨʥʦ ʧʣʘʥʠʨʘˁʝ, ʧʨʝʢʫ ʩʚʦʿʦʪ ʀʥʬʦʨʤʘʪʠʚʝʥ ʮʝʥʪʘʨ ʟʘ ʞʠʚʦʪʥʘ 
ʩʨʝʜʠʥʘ, ʛʦ ʧʦʜʜʨʞʫʚʘ ʦʜʨʞʣʠʚʠʦʪ ʨʘʟʚʦʿ ʠ ʧʦʤʘʛʘ ʚʦ ʦʩʪʚʘʨʫʚʘˁʝʪʦ ʥʘ 
ʟʥʘʯʘʿʥʦ ʠ ʤʝʨʣʠʚʦ ʧʦʜʦʙʨʫʚʘˁʝ ʚʦ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ 
ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ, ʧʨʝʢʫ ʦʙʝʟʙʝʜʫʚʘˁʝ ʥʘ ʥʘʚʨʝʤʝʥʠ, ʮʝʣʥʠ, 
ʨʝʣʝʚʘʥʪʥʠ ʠ ʩʠʛʫʨʥʠ ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʢʨʝʘʪʦʨʠʪʝ ʥʘ ʧʦʣʠʪʠʢʠ ʠ 
ʟʘ ʿʘʚʥʦʩʪʘ. 

ʄʠʩʠʿʘʪʘ ʥʘ ʄʘʢʝʜʦʥʩʢʠʦʪ ʠʥʬʦʨʤʘʪʠʚʝʥ ʮʝʥʪʘʨ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʝ 
ʪʦʢʤʫ ʪʘʘ - ʜʘ ʦʙʝʟʙʝʜʫʚʘ ʥʘʚʨʝʤʝʥʠ ʠ ʪʦʯʥʠ ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʩʦʩʪʦʿʙʘʪʘ 
ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, ʟʘ ʛʨʘʺʘʥʠʪʝ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ, 
ʚʢʣʫʯʫʚʘʿ˃ʠ ʛʠ ʛʨʘʺʘʥʠʪʝ ʩʦ ʤʘʥʜʘʪ ʜʘ ʢʨʝʠʨʘʘʪ ʠ ʜʘ ʩʧʨʦʚʝʜʫʚʘʘʪ 
ʧʦʣʠʪʠʢʠ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ ʥʘ ʧʨʠʨʦʜʘʪʘ. ʉʦ ʪʦʘ, 
ʎʝʥʪʘʨʦʪ ʩʝ ʥʘʜʝʚʘ ʜʝʢʘ ˃ʝ ʧʨʠʜʦʥʝʩʝ ʢʦʥ ʤʝʥʫʚʘˁʝʪʦ ʥʘ ʥʝʢʦʠ ʥʘʰʠ 
ʥʘʚʠʢʠ, ʥʘ ʥʘʰʝʪʦ ʦʧʰʪʦ ʦʜʥʝʩʫʚʘˁʝ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ ʙʘʨʘˁʘʪʘ ʥʘ 
ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʠ ʧʨʠʨʦʜʘʪʘ. ʀʩʪʦ ʪʘʢʘ, ʎʝʥʪʘʨʦʪ ʩʝ ʥʘʜʝʚʘ ʜʝʢʘ, ʩʦ 
ʩʚʦʝʪʦ ʨʘʙʦʪʝˁʝ, ˃ʝ ʦʙʝʟʙʝʜʠ ʩʢʨʦʤʝʥ ʧʨʠʜʦʥʝʩ ʚʦ ʠʟʦʜʫʚʘˁʝʪʦ ʥʘ 
ʧʘʪʦʪ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʢʦʥ ʫʪʚʨʜʝʥʘʪʘ ʜʝʩʪʠʥʘʮʠʿʘ - 
ɽʚʨʦʧʩʢʘʪʘ ʫʥʠʿʘ, ʧʨʝʢʫ ʧʨʦʤʦʚʠʨʘˁʝ ʥʘ ʝʚʨʦʧʩʢʠʪʝ ʧʨʠʥʮʠʧʠ ʠ 
ʩʪʘʥʜʘʨʜʠ, ʚʦ ʩʝʛʤʝʥʪʦʪ ʥʘ ʠʥʬʦʨʤʠʨʘˁʝʪʦ ʟʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ. 

ʀʟʚʝʰʪʘʿʦʪ ʦʜ ʦʙʨʘʙʦʪʝʥʠ ʧʦʜʘʪʦʮʠ ʟʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ 
ʩʨʝʜʠʥʘ, ʥʘ ʄʘʢʝʜʦʥʩʢʠʦʪ ʠʥʬʦʨʤʘʪʠʚʝʥ ʮʝʥʪʘʨ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ, 
ʧʨʝʪʩʪʘʚʫʚʘ ʘʣʘʪʢʘ ʟʘ ʧʣʘʥʠʨʘˁʝ ʥʘ ʘʢʪʠʚʥʦʩʪʠʪʝ ʥʘ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʠ 
ʢʨʝʠʨʘˁʝ ʥʘ ʧʦʣʠʪʠʢʘʪʘ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, ʚʨʟ ʦʩʥʦʚʘ 
ʥʘ ʨʝʣʝʚʘʥʪʥʘ ʙʘʟʘ ʥʘ ʧʦʜʘʪʦʮʠ ʟʘ ʩʦʩʪʦʿʙʘʪʘ ʥʘ ʠʩʪʘʪʘ. 

ɿʘ ʠʩʧʦʣʥʫʚʘˁʝ ʥʘ ʮʝʣʠʪʝ, ʎʝʥʪʘʨʦʪ ʚʦ ʛʦʣʝʤʘ ʤʝʨʢʘ ʩʝ ʧʦʪʧʠʨʘ ʥʘ 
ʩʦʨʘʙʦʪʢʘʪʘ ʩʦ ʩʝʢʪʦʨʠʪʝ ʠ ʩʣʫʞʙʠʪʝ ʚʦ ʄɾʉʇʇ, ʢʘʢʦ ʠ ʥʘ ʩʦʨʘʙʦʪʢʘʪʘ 
ʩʦ ʜʨʫʛʠʪʝ ʨʝʣʝʚʘʥʪʥʠ ʤʠʥʠʩʪʝʨʩʪʚʘ ʠ ʥʠʚʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ, ʦʩʦʙʝʥʦ 
ʈʝʧʫʙʣʠʯʢʠʦʪ ʟʘʚʦʜ ʟʘ ʟʜʨʘʚʩʪʚʝʥʘ ʟʘʰʪʠʪʘ ʠ ʛʨʘʜʩʢʠʪʝ ʟʘʚʦʜʠ ʟʘ 
ʟʜʨʘʚʩʪʚʝʥʘ ʟʘʰʪʠʪʘ, ʋʧʨʘʚʘʪʘ ʟʘ ʭʠʜʨʦʤʝʪʝʦʨʦʣʦʰʢʠ ʨʘʙʦʪʠ, 
ʍʠʜʨʦʙʠʦʣʦʰʢʠʦʪ ʟʘʚʦʜ, ʠʥʜʫʩʪʨʠʩʢʠʪʝ ʩʫʙʿʝʢʪʠ, ʠ ʜʨ. ʀʟʨʘʟʫʚʘʿ˃ʠ 
ʙʣʘʛʦʜʘʨʥʦʩʪ ʟʘ ʜʦʩʝʛʘʰʥʘʪʘ ʩʦʨʘʙʦʪʢʘ, ʿʘ ʠʩʪʘʢʥʫʚʘʤʝ ʩʚʦʿʘʪʘ 
ʦʧʨʝʜʝʣʙʘ ʟʘ ʧʨʦʜʣʘʙʦʯʫʚʘˁʝ ʥʘ ʠʩʪʘʪʘ ʠ ʚʦ ʥʘʨʝʜʥʠʦʪ ʧʝʨʠʦʜ. 

ɺʦ ʛʦʜʠʰʥʠʦʪ ʠʟʚʝʰʪʘʿ ʦʜ ʦʙʨʘʙʦʪʝʥʠ ʧʦʜʘʪʦʮʠ ʟʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ 
ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ, ʩʝʢʪʦʨʩʢʠ ʩʝ ʘʥʘʣʠʟʠʨʘʥʠ ʧʦʜʘʪʦʮʠ ʦʜ ʩʣʝʜʥʠʚʝ 
ʦʙʣʘʩʪʠ: ʚʦʜʘ, ʚʦʟʜʫʭ, ʦʪʧʘʜ ʠ ʧʦʯʚʘ.  

 

 

ʄʘʢʝʜʦʥʩʢʠ ʠʥʬʦʨʤʘʪʠʚʝʥ ʮʝʥʪʘʨ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ 
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ɺʆɿɼʋʍ 

 

ɺʦʚʝʜ 

ʇʦʯʝʪʦʮʠʪʝ ʥʘ ʟʥʘˁʝʪʦ ʜʝʢʘ ʚʦ ʟʘʛʘʜʫʚʘˁʝʪʦ ʥʘ ʚʦʟʜʫʭʦʪ ʠʤʘ ʫʜʝʣ 
ʯʦʚʝʢʦʚʦʪʦ ʞʠʚʝʝˁʝ, ʢʘʢʦ ʰʪʦ ʝ ʛʦʨʝˁʝʪʦ ʥʘ ʦʛʥʦʪ, ʥʘʧʠʰʘʥʠ ʩʝ ʫʰʪʝ 
ʥʘ ʼʠʜʦʚʠʪʝ ʥʘ ʪʝʤʥʠʪʝ ʧʝʰʪʝʨʠ.  

ɺʦ ʧʦʥʦʚʦ ʚʨʝʤʝ, ʝʢʩʧʦʥʝʥʮʠʿʘʣʥʠʦʪ ʧʦʨʘʩʪ ʥʘ ʯʦʚʝʢʦʚʠʪʝ ʘʢʪʠʚʥʦʩʪʠ, 
ʨʘʟʚʦʿʦʪ ʥʘ ʪʝʭʥʦʣʦʛʠʿʘʪʘ, ʩʝ ʧʦʛʦʣʝʤʘʪʘ ʧʨʠʩʫʪʥʦʩʪ ʥʘ ʨʘʟʣʠʯʥʠʪʝ 
ʚʠʜʦʚʠ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠ ʩʫʧʩʪʘʥʮʠ ʚʦ ʚʦʟʜʫʭʦʪ ʢʦʠ ʜʝʣʫʚʘʘʪ ʥʝʛʘʪʠʚʥʦ ʧʦ 
ʯʦʚʝʢʦʚʦʪʦ ʟʜʨʘʚʿʝ, ʜʦʚʝʜʫʚʘʘʪ ʜʦ ʦʰʪʝʪʫʚʘˁʝ ʥʘ ʧʨʠʨʦʜʥʠʪʝ 
ʝʢʦʩʠʩʪʝʤʠ, ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʩʪʨʘʪʦʩʬʝʨʩʢʠʦʪ ʦʟʦʥ, ʚʠʜʣʠʚʘ ʜʝʛʨʘʜʘʮʠʿʘ 
ʥʘ ʙʠʦʩʬʝʨʘʪʘ ʢʘʢʦ ʠ ʤʦʜʠʬʠʢʘʮʠʿʘ ʥʘ ʚʨʝʤʝʪʦ ʠ ʢʣʠʤʘʪʘ. 

ʀʘʢʦ ʦʚʦʿ ʧʨʦʙʣʝʤ ʝ ʢʦʥʪʠʥʫʠʨʘʥʦ ʧʨʠʩʫʪʝʥ ʠ ʩʝ ʧʦʛʦʣʝʤ, ʥʘʰʝʪʦ 
ʨʘʟʙʠʨʘˁʝ ʥʘ ʟʘʛʘʜʫʚʘˁʝʪʦ ʥʘ ʚʦʟʜʫʭʦʪ, ʧʨʦʮʝʩʠʪʝ, ʤʝʭʘʥʠʟʤʠʪʝ 
ʩʦʛʣʘʩʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʪʝ ʠ ʥʘʫʯʥʠʪʝ ʩʦʟʥʘʥʠʿʘ, ʤʦʞʝ ʜʘ ʩʝ ʦʮʝʥʠ 
ʢʘʢʦ ʫʤʝʨʝʥʦ ʠ ʥʝ ʜʦʚʦʣʥʦ ʟʘ ʜʘ ʩʝ ʜʝʣʫʚʘ ʝʬʠʢʘʩʥʦ ʥʘ ʥʘʤʘʣʫʚʘˁʝʪʦ 
ʥʘ ʟʘʛʘʜʫʚʘˁʝʪʦ.  

ɿʥʘʝʤʝ ʜʝʢʘ ʥʝʢʦʠ ʟʘʛʘʜʫʚʘʯʢʠ ʩʫʧʩʪʘʥʮʠ ʩʝ ʠʩʧʫʰʪʘʘʪ ʜʠʨʝʢʪʥʦ 
(ʧʨʠʤʘʨʥʠ ʟʘʛʘʜʫʚʘʯʢʠ ʩʫʧʩʪʘʥʮʠ), ʢʘʢʦ ʰʪʦ ʩʝ ʿʘʛʣʝʨʦʜ ʤʦʥʦʢʩʠʜ (CO), 
ʘʟʦʪʥʠ ʦʢʩʠʜʠ (NOx = NO + NO2), ʤʝʪʘʥ (CH4) ʠ ʥʝ-ʤʝʪʘʥʩʢʠ 
ʿʘʛʣʝʚʦʜʦʨʦʜʠ (NMHCs), ʩʫʣʬʫʨ ʜʠʦʢʩʠʜ (SO2), ʘʤʦʥʠʿʘʢ (NH3), ʯʘʜ, 
ʧʨʘʰʠʥʘ, ʦʩʥʦʚʥʠ ʦʨʛʘʥʩʢʠ ʘʝʨʦʩʦʣʠ, ʢʘʢʦ ʠ ʜʨʫʛʠ ʟʘʛʘʜʫʚʘʯʢʠ 
ʩʫʧʩʪʘʥʮʠ ʢʦʠ ʩʝ ʨʝʟʫʣʪʘʪ ʥʘ ʭʝʤʠʩʢʠʪʝ ʨʝʘʢʮʠʠ ʢʦʠ ʩʝ ʩʣʫʯʫʚʘʘʪ ʚʦ 
ʘʪʤʦʩʬʝʨʘʪʘ (ʥʘ ʩʝʢʫʥʜʘʨʥʠʪʝ ʟʘʛʘʜʫʚʘʯʢʠ ʩʫʧʩʪʘʥʮʠ), ʥʘ ʧʨʠʤʝʨ ʦʟʦʥ 
(ʆ3), ʧʝʨʦʢʩʠʜʠ (H2O2) ʠ ʦʨʛʘʥʩʢʠ ʩʦʝʜʠʥʝʥʠʿʘ), ʘʟʦʪʥʘ ʢʠʩʝʣʠʥʘ (HNO3), 
ʠ ʯʝʩʪʠʯʢʠ ʩʦʩʪʘʚʝʥʠ ʦʜ ʩʫʣʬʘʪʠ (SO4 ʠ ʜʨʫʛʠ ʟʘʛʘʜʫʚʘʯʢʠ ʩʫʧʩʪʘʥʮʠ). 

ʇʨʦʮʝʩʠʪʝ ʥʘ ʢʦʠ ʧʦʜʣʝʞʘʪ ʟʘʛʘʜʫʚʘʯʢʠʪʝ ʩʫʧʩʪʘʥʮʠ ʩʦʛʣʘʩʥʦ ʩʚʦʠʪʝ 
ʦʩʦʙʠʥʠ, ʢʘʢʦ ʠ ʥʠʚʥʠʦʪ ʘʪʤʦʩʬʝʨʩʢʠʪʝ ʮʠʢʣʫʩ ʥʘ ʧʦʩʪʦʝˁʝ, 
ʤʝʪʝʦʨʦʣʦʰʢʠʪʝ ʠ ʢʣʠʤʘʪʩʢʠ ʚʣʠʿʘʥʠʿʘ ʩʝ ʩʣʝʜʥʠʪʝ:  

1) Eʤʠʩʠʠ  

ʄʥʦʛʫ ʦʜ ʝʤʠʩʠʠʪʝ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠʪʝ ʩʫʧʩʪʘʥʮʠ ʩʝ ʧʦʚʨʟʘʥʠ ʩʦ 
ʯʦʚʝʢʦʚʠʪʝ ʘʢʪʠʚʥʦʩʪʠ (ʘʥʪʨʦʧʦʛʝʥʠ ʝʤʠʩʠʠ), ʥʦ ʠ ʩʦ ʧʨʠʨʦʜʥʠ ʧʦʿʘʚʠ 
ʢʦʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ ʜʝʢʘʜʠ ʥʘ 20 ʚʝʢ ʠʩʪʦ ʪʘʢʘ ʤʥʦʛʫ ʧʨʠʜʦʥʝʩʫʚʘʘʪ ʢʦʥ 
ʝʤʠʩʠʿʘʪʘ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠʪʝ ʩʫʧʩʪʘʥʮʠ ʚʦ ʘʪʤʦʩʬʝʨʘʪʘ.  
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ʂʦʣʠʯʥʠʪʝ ʥʘ ʝʤʠʩʠʠʪʝ ʦʜ ʩʝʢʦʿʘ ʟʘʛʘʜʫʚʘʯʢʘ ʩʫʧʩʪʘʥʮʘ ʦʜ ʨʘʟʣʠʯʥʠʪʝ 
ʠʟʚʦʨʠ ʩʝ ʦʜʨʝʜʫʚʘʘʪ ʩʦ ʥʝʧʦʩʨʝʜʥʦ ʤʝʨʝˁʝ, ʠʣʠ ʩʦ ʧʨʝʩʤʝʪʢʘ ʧʦ 
ʜʝʬʠʥʠʨʘʥʠ ʤʝʪʦʜʦʣʦʛʠʠ ʧʦ ʰʪʦ ʩʝ ʩʫʤʠʨʘ ʠ ʚʢʫʧʥʘʪʘ ʢʦʣʠʯʠʥʘ. 
ʀʜʝʥʪʠʬʠʢʘʮʠʿʘʪʘ ʥʘ ʚʢʫʧʥʠʪʝ ʝʤʠʩʠʠ ʥʘ ʧʨʠʤʘʨʥʠ ʟʘʛʘʜʫʚʘʯʢʠ 
ʩʫʧʩʪʘʥʮʠ ʩʝ ʚʨʰʠ ʧʨʝʢʫ ʥʠʚʥʘ ʠʥʚʝʥʪʘʨʠʟʘʮʠʿʘ ʥʘ ʣʦʢʘʣʥʠ, 
ʨʝʛʠʦʥʘʣʥʠ / ʥʘʮʠʦʥʘʣʥʠ, ʠʣʠ ʚʦ ʛʣʦʙʘʣʥʠ ʨʘʟʤʝʨʠ.  

2) ʊʨʘʥʩʬʦʨʤʘʮʠʠ  

ʅʘʰʘʪʘ ʘʪʤʦʩʬʝʨʘ ʢʦʿʘ ʝ ʙʦʛʘʪʘ ʩʦ ʢʠʩʣʦʨʦʜ ʟʘ ʧʦʝʜʠʥʠ ʩʫʧʩʪʘʥʮʠ 
ʭʝʤʠʩʢʠ ʝ ʜʦʩʪʘ ʨʝʘʢʪʠʚʥʘ. ʉʦʥʯʝʚʘʪʘ ʩʚʝʪʣʠʥʘ, ʦʩʦʙʝʥʦ 
ʫʣʪʨʘʚʠʦʣʝʪʦʚʠ (UV) ʙʨʘʥʦʚʠ ʛʠ ʟʘʙʨʟʫʚʘʘʪ ʦʚʠʝ ʭʝʤʠʩʢʠ ʨʝʘʢʮʠʠ ʧʨʝʢʫ 
ʪ.ʥ. ʬʦʪʦʭʝʤʠʩʢʠ ʝʬʝʢʪ ʥʘ ʨʝʣʘʪʠʚʥʦ ʩʪʘʙʠʣʥʠ ʤʦʣʝʢʫʣʠ. ʉʦ ʦʚʠʝ 
ʨʝʘʢʮʠʠ ʤʥʦʛʫ ʦʜ ʧʨʠʤʘʨʥʠʪʝ ʟʘʛʘʜʫʚʘʯʢʠ ʩʫʧʩʪʘʥʮʠ ʦʢʩʠʜʠʨʘʘʪ ʜʦ 
ʧʦʚʝ˃ʝ ʨʘʩʪʚʦʨʣʠʚʠ ʬʦʨʤʠ, (ʥʘ ʧʨʠʤʝʨ ʦʜ ʿʘʛʣʝʚʦʜʦʨʦʜʠʪʝ ʧʨʠ ʦʚʠʝ 
ʨʝʘʢʮʠʠ ʩʝ ʜʦʙʠʚʘ CO2 ʠ H2O, ʘ ʦʜ NOX ʩʝ ʜʦʙʠʚʘ HNO3) ʢʦʠ ʧʦʪʦʘ ʩʦ 
ʚʨʥʝʞʠʪʝ ʣʝʩʥʦ ʩʝ ʦʪʩʪʨʘʥʫʚʘʘʪ ʦʜ ʘʪʤʦʩʬʝʨʘʪʘ. ʇʨʠ ʪʦʘ ʩʝ ʬʦʨʤʠʨʘʘʪ 
ʤʥʦʰʪʚʦ ʥʘ ʠʥʪʝʨʤʝʜʠʿʘʨʥʠ ʧʨʦʠʟʚʦʜʠ ʚʢʣʫʯʫʚʘʿ˃ʠ ʛʠ ʩʝʢʫʥʜʘʨʥʠʪʝ 
ʟʘʛʘʜʫʚʘʯʢʠ ʩʫʧʩʪʘʥʮʠ, ʯʠʠ ʝʬʝʢʪʠ ʚʨʟ ʙʠʦʩʬʝʨʘʪʘ ʤʦʞʝ ʜʘ ʙʠʜʘʪ 
ʜʝʛʨʘʜʠʨʘʯʢʠ.  

3)  ʇʨʝʥʦʩ 

ʇʨʠʤʘʨʥʠʪʝ ʠ ʩʝʢʫʥʜʘʨʥʠʪʝ ʟʘʛʘʜʫʚʘʯʢʠ ʩʫʧʩʪʘʥʮʠ ʤʦʞʝ ʜʘ ʩʝ 
ʪʨʘʥʩʧʦʨʪʠʨʘʘʪ ʦʜ ʚʝʪʨʦʚʠʪʝ ʢʦʠ ʤʦʞʘʪ ʜʘ ʜʝʣʫʚʘʘʪ ʥʘ  ʨʝʣʘʪʠʚʥʦ 
ʛʦʣʝʤʠ ʛʝʦʛʨʘʬʩʢʠ ʨʘʟʤʝʨʠ, ʠʣʠ ʤʦʞʝ ʜʘ ʙʠʜʘʪ ʧʦʧʨʝʯʫʚʘʥʠ ʧʨʦʩʪʦʨʥʦ 
ʠ ʚʨʝʤʝʥʩʢʠ ʩʦ ʧʨʝʧʨʝʢʠ ʢʘʢʦ ʰʪʦ ʩʝ ʧʣʘʥʠʥʩʢʠʪʝ ʢʦʤʧʣʝʢʩʠ, 
ʜʝʣʫʚʘˁʝʪʦ ʥʘ ʤʦʨʩʢʠʪʝ ʠ ʦʢʝʘʥʩʢʠʪʝ ʩʪʨʫʝˁʘ, ʘʢʪʠʚʥʦʩʪʠʪʝ ʥʘ ʙʫʨʠʪʝ 
ʠ ʜʨ. ʇʦʢʨʘʿ ʦʚʠʝ ʪʘʢʘʥʘʨʝʯʝʥʠ ʭʦʨʠʟʦʥʪʘʣʥʠ ʩʪʨʫʝˁʘ ʧʨʠʩʫʪʥʦ ʝ ʠ 
ʚʝʨʪʠʢʘʣʥʦʪʦ ʤʝʰʘˁʝ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠʪʝ ʩʫʧʩʪʘʥʮʠ. ʂʦʛʘ ʟʝʤʿʘʪʘ ʩʝ 
ʟʘʛʨʝʚʘ ʩʦ ʩʦʥʯʝʚʘ ʩʚʝʪʣʠʥʘ ʥʘʩʪʘʥʫʚʘ ʨʘʟʤʝʩʪʫʚʘˁʝ ʥʘ ʣʘʜʥʠ ʠ ʪʦʧʣʠ 
ʩʣʦʝʚʠ ʥʘ ʚʦʟʜʫʰʥʠ ʤʘʩʠ ʚʦ ʧʦʛʦʣʝʤʠ ʨʘʟʤʝʨʠ. ɺʦ ʩʣʫʯʘʿ ʥʘ 
ʢʦʥʚʝʢʪʠʚʥʠ ʙʫʨʠ, ʠʤʘ ʧʦʿʘʚʘʪʘ ʥʘ ʠʥʚʝʨʟʠʿʘ ʥʘ ʩʣʦʝʚʠʪʝ, ʢʦʿʘ ʨʝʟʫʣʪʠʨʘ 
ʩʦ ʚʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠʪʝ ʩʫʧʩʪʘʥʮʠ ʚʦ ʙʣʠʟʠʥʘ ʥʘ 
ʟʝʤʿʠʥʘʪʘ ʧʦʚʨʰʠʥʘ. 

ʇʦʨʘʜʠ ʦʚʠʝ ʧʨʦʮʝʩʠ ʩʝ ʟʘʙʝʣʝʞʫʚʘʣʝ ʧʦʿʘʚʠ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠ ʩʫʧʩʪʘʥʮʠ 
ʥʘ ʤʝʩʪʘ ʢʦʠ ʩʝ ʥʘ ʤʥʦʛʫ ʛʦʣʝʤʠ ʜʘʣʝʯʠʥʠ ʦʜ ʤʝʩʪʦʪʦ ʥʘ ʠʟʚʦʨʦʪ.  

ɺʦ ʪʘʘ ʥʘʩʦʢʘ ʟʝʤʘʿ˃ʠ ʛʠ ʧʨʝʜʚʠʜ ʩʠʪʝ ʧʦʿʘʚʠ ʦʢʦʣʫ ʟʘʛʘʜʫʚʘˁʝʪʦ ʥʘ 
ʚʦʟʜʫʭʦʪ, ʜʦʥʝʩʝʥʘ ʝ ʂʦʥʚʝʥʮʠʿʘ ʟʘ ʧʨʝʢʫʛʨʘʥʠʯʝʥ ʧʨʝʥʦʩ ʥʘ 
ʘʝʨʦʟʘʛʘʜʫʚʘˁʝʪʦ ʚʦ 1979 ʛʦʜʠʥʘ ʠ ʧʦʪʦʘ ʫʰʪʝ ʦʩʫʤ ʇʨʦʪʦʢʦʣʠ ʢʦʥ ʥʝʘ 
ʩʦ ʮʝʣ ʠʤʣʤʝʥʪʘʮʠʿʘ ʥʘ ʙʘʨʘˁʘʪʘ ʦʜ ʠʩʪʘʪʘ. ʂʦʥʚʝʥʮʠʿʘʪʘ ʦʩʚʝʥ 
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ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

ʦʩʥʦʚʥʠʪʝ ʙʘʨʘˁʘ ʢʘʢʦ ʰʪʦ ʝ  ʠʥʚʝʥʪʘʨʠʟʘʮʠʿʘ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠʪʝ 
ʩʫʧʩʪʘʥʮʠ ʚʦ ʚʦʟʜʫʭʦʪ ʥʘ ʛʦʜʠʰʥʦ ʥʠʚʦ ʧʦ ʜʨʞʘʚʠ ʨʝʛʠʦʥʠ, ʢʦʥʪʠʥʝʥʪʠ, 
ʛʠ ʧʦʜʜʨʞʫʚʘ ʠ ʧʦʪʪʠʢʥʫʚʘ ʥʘʫʯʥʠʪʝ ʠʩʪʨʘʞʫʚʘˁʘ ʟʘ ʪʨʘʥʩʧʦʨʪʦʪ ʥʘ 
ʟʘʛʘʜʫʚʘʯʢʠʪʝ ʩʫʧʩʪʘʥʮʠ ʧʨʠ ʪʦʘ ʧʦʚʨʟʫʚʘʿ˃ʠ ʛʦ ʩʦ ʤʝʪʝʦʨʦʣʦʰʢʠʪʝ, 
ʢʣʠʤʘʪʦʣʦʰʢʠʪʝ ʠ ʜʨʫʛʠ ʧʦʿʘʚʠ.  

ʅʘʯʠʥʦʪ ʥʘ ʧʨʝʥʦʩ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠʪʝ ʩʫʧʩʪʘʥʮʠ ʚʦ ʩʝʚʝʨʥʘʪʘ ʭʝʤʠʩʬʝʨʘ 
ʧʨʠʢʘʞʘʥ ʝ ʥʘ ʜʦʣʫʥʘʚʝʜʝʥʘ ʩʣʠʢʘ.   

 

ʉʣʠʢʘ 1: ʐʝʤʘʪʩʢʠ ʧʨʠʢʘʟ ʥʘ ʧʨʝʥʦʩʦʪ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠʪʝ ʩʫʧʩʪʘʥʮʠ ʚʦ 
ʘʪʤʦʩʬʝʨʘʪʘ ʥʘ ʩʝʚʝʨʥʘʪʘ ʭʝʤʠʩʬʝʨʘ  

ʅʘ ʚʝʨʪʠʢʘʣʥʘʪʘ ʩʢʘʣʘ ʧʨʠʢʘʞʘʥʘ ʝ ʪʨʦʧʦʧʘʫʟʘʪʘ ʢʘʢʦ ʛʨʘʥʠʮʘ ʤʝʺʫ 
ʪʨʦʧʦʩʬʝʨʘʪʘ ʠ ʩʪʨʘʪʦʩʬʝʨʘʪʘ. ɺʝʨʪʠʢʘʣʥʠʦʪ ʧʨʝʥʦʩ ʚʦʦʙʠʯʘʝʥʦ 
ʜʦʤʠʥʠʨʘ ʚʦ ʟʠʤʩʢʠʦʪ ʧʝʨʠʦʜ ʩʦ ʜʣʘʙʦʢʠ ʢʦʥʚʝʢʪʠʚʥʠ ʦʙʣʘʮʠ ʢʦʥ 
ʪʨʦʧʦʩʬʝʨʘʪʘ.  

ʅʘʩʦʢʘʪʘ ʠ ʣʦʢʘʮʠʿʘʪʘ ʥʘ ʩʪʨʫʝˁʝʪʦ ʥʠʟ ʮʝʣʘʪʘ ʩʝʚʝʨʥʘ ʭʝʤʠʩʬʝʨʘ ʚʦ 
ʜʝʣʦʪ ʦʜ ʪʨʦʧʦʩʬʝʨʘʪʘ ʝ ʧʨʠʢʘʞʘʥʦ ʟʘ ʟʠʤʥʠʦʪ ʠ ʣʝʪʥʠʦʪ ʧʝʨʠʦʜ. ɺʦ 
ʟʠʤʥʠʦʪ ʧʝʨʠʦʜ ʧʨʝʥʦʩʦʪ ʠ ʩʪʨʫʝˁʝʪʦ ʝ ʦʟʥʘʯʝʥʦ ʩʦ ʚʠʦʣʝʪʦʚʠ ʩʪʨʝʣʢʠ, 
ʘ ʚʦ ʣʝʪʥʠʦʪ ʧʝʨʠʦʜ ʩʦ ʞʦʣʪʠ ʩʪʨʝʣʢʠ. ɽʚʠʜʝʥʪʥʦ ʝ ʜʝʢʘ ʥʘ ʤʥʦʛʫ 
ʣʦʢʘʮʠʠ ʥʠʟ ʩʝʚʝʨʥʘʪʘ ʭʝʤʠʩʬʝʨʘ ʩʝ ʥʘʜʤʠʥʘʪʠ ʜʦʟʚʦʣʝʥʠʪʝ ʥʠʚʦʘ ʟʘ 
ʢʚʘʣʠʪʝʪ ʥʘ ʚʦʟʜʫʭ ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ ʣʦʢʘʣʥʠʪʝ ʠʣʠ ʨʝʛʠʦʥʘʣʥʠ ʝʤʠʩʠʠ 
ʥʘ ʟʘʛʘʜʫʚʘʯʢʠ ʩʫʧʩʪʘʥʮʠ.  

ʇʨʦʮʝʩʠʪʝ ʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʿʘ ʠ ʪʨʘʥʩʧʦʨʪ ʚʦ ʠʥʪʝʨʢʦʥʪʠʥʝʥʪʘʣʥʠ 
ʛʣʦʙʘʣʥʠ ʨʘʟʤʝʨʠ ʥʘ ʟʘʛʘʜʫʚʘˁʝʪʦ ʥʘ ʚʦʟʜʫʭʦʪ ʢʘʢʦ ʠ ʥʝʛʦʚʦʪʦ 
ʚʣʠʿʘʥʠʝ, ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʘ ʚʦʝʜʥʦ ʠ ʥʘʯʠʥʠʪʝ ʢʘʢʦ ʜʘ ʩʝ ʢʦʥʪʨʦʣʠʨʘ, ʠʩʪʦ 
ʪʘʢʘ ʥʝ ʩʝ ʜʦʙʨʦ ʧʨʦʫʯʝʥʠ. 
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ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

4) ɼʝʧʦʟʠʮʠʿʘ-ʪʘʣʦʞʝˁʝ 

ɼʝʧʦʟʠʮʠʿʘʪʘ ï ʪʘʣʦʞʝˁʝʪʦ ʧʨʝʪʩʪʘʚʫʚʘ ʧʨʦʮʝʩ ʥʘ ʦʪʩʪʨʘʥʫʚʘˁʝ ʥʘ 
ʟʘʛʘʜʫʚʘʯʢʠ ʩʫʧʩʪʘʥʮʠ ʦʜ ʚʦʟʜʫʭʦʪ. ʈʘʩʪʚʦʨʣʠʚʠʪʝ ʛʘʩʦʚʠ ʠ 
ʭʠʜʨʦʬʠʣʥʠʪʝ ʯʝʩʪʠʯʢʠ ʣʝʩʥʦ ʩʝ ʠʥʢʦʨʧʦʨʠʨʘʘʪ ʚʦ ʤʘʣʠ ʢʘʧʢʠ ʠ ʤʦʞʝ 
ʜʘ ʩʝ ʧʦʿʘʚʘʪ ʚʦ ʘʪʤʦʩʬʝʨʘʪʘ ʚʦ ʚʠʜ ʥʘ ʜʦʞʜ ʠʣʠ ʤʨʘʟ ʠ ʜʘ ʧʘʜʥʘʪ ʥʘ 
ʟʝʤʿʘ (ʩʝʜʠʤʝʥʪʘʮʠʿʘ). ʅʘ ʪʦʿ ʥʘʯʠʥ ʤʥʦʛʫ ʨʝʘʢʪʠʚʥʠ ʛʘʩʦʚʠ ʠ ʯʝʩʪʠʯʢʠ, 
ʢʦʠ ʩʝ ʜʦʥʝʩʝʥʠ ʩʦ ʧʨʦʮʝʩʠʪʝ ʥʘ ʤʝʰʘˁʝ ʩʝ ʦʪʩʪʨʘʥʫʚʘʘʪ ʦʜ 
ʘʪʤʦʩʬʝʨʘʪʘ. 

ʆʚʦʿ ʧʨʦʮʝʩ ʥʘ ʝʤʠʩʠʠðʪʨʘʥʩʬʦʨʤʘʮʠʠðʧʨʝʥʦʩðʪʘʣʦʞʝˁʝ, ʿʘ 
ʧʦʢʘʞʫʚʘ ʢʦʤʧʣʝʢʩʥʦʩʪʘ ʠ ʤʫʣʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪʘ ʥʘ ʥʘʫʢʘʪʘ ʢʦʿʘ ʛʦ 
ʪʨʝʪʠʨʘ ʟʘʛʘʜʫʚʘˁʝʪʦ ʥʘ ʚʦʟʜʫʭʦʪ.  

 

ɿʘʛʘʜʫʚʘʯʢʠ ʩʫʧʩʪʘʥʮʠ 

ɽʜʥʘ ʦʜ ʦʩʥʦʚʥʠʪʝ ʜʝʬʠʥʠʮʠʠ ʟʘ ʪʦʘ ʰʪʦ ʟʥʘʯʠ ʟʘʛʘʜʫʚʘˁʝ ʥʘ ʚʦʟʜʫʭʦʪ 
ʝ ʜʝʢʘ ʪʦʘ ʧʨʝʪʩʪʘʚʫʚʘ ʧʨʠʩʫʩʪʚʦ ʥʘ ʝʜʥʘ ʠʣʠ ʧʦʚʝ˃ʝ ʟʘʛʘʜʫʚʘʯʢʠ 
ʩʫʧʩʪʘʥʮʠ ʚʦ ʚʦʟʜʫʭʦʪ ʢʦʠ ʧʨʝʜʠʟʚʠʢʫʚʘʘʪ ʠʣʠ ʤʦʞʘʪ ʜʘ ʧʨʝʜʠʟʚʠʢʘʘʪ 
ʥʝʛʘʪʠʚʥʠ ʝʬʝʢʪʠ ʚʨʟ ʟʜʨʘʚʿʝʪʦ ʥʘ ʣʫʺʝʪʦ ʠ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ. 
ʆʩʥʦʚʥʠʪʝ ʟʘʛʘʜʫʚʘʯʢʠ ʩʫʧʩʪʘʥʮʠ ʢʘʢʦ ʠ ʨʝʮʝʧʪʦʨʠʪʝ ʚʨʟ ʢʦʠ ʚʣʠʿʘʘʪ ʩʝ 
ʧʨʠʢʘʞʘʥʠ ʥʘ ʩʣʝʜʥʘʪʘ ʩʣʠʢʘ. 

 
ʉʣʠʢʘ 2: ʇʨʠʢʘʟ ʥʘ ʦʩʥʦʚʥʠʪʝ ʟʘʛʘʜʫʚʘʯʢʠ ʩʫʧʩʪʘʥʮʠ ʠ ʨʝʮʝʧʪʦʨʠʪʝ ʚʨʟ ʢʦʠ 

ʚʣʠʿʘʘʪ 
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ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

ʇʦʜʦʣʫ ʩʝ ʥʘʚʝʜʝʥʠ ʧʦʜʝʪʘʣʥʠ ʠʥʬʦʨʤʘʮʠʠ ʟʘ ʩʠʪʝ ʟʘʛʘʜʫʚʘʯʢʠ 
ʩʫʧʩʪʘʥʮʠ, ʯʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʝ ʤʝʨʘʪ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ, ʘ ʢʦʠ 
ʩʝ ʦʜʥʝʩʫʚʘʘʪ ʥʘ ʥʠʚʥʠʪʝ ʬʠʟʠʯʢʦ-ʭʝʤʠʩʢʠ ʩʚʦʿʩʪʚʘ, ʠʟʚʦʨʠʪʝ ʦʜ ʢʦʠ ʩʝ 
ʠʩʧʫʰʪʘʘʪ ʠ ʥʝʛʘʪʠʚʥʠʪʝ ʝʬʝʢʪʠ ʢʦʠ ʛʠ ʧʨʝʜʠʟʚʠʢʫʚʘʘʪ ʚʨʟ ʣʫʺʝʪʦ ʠ 
ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ. 
 

ʉʫʣʬʫʨ ʜʠʦʢʩʠʜ (SO2) 

SO2 e ʙʝʟʙʦʝʥ ʛʘʩ ʙʝʟ ʤʠʨʠʩ ʢʦʿ ʩʝ ʬʦʨʤʠʨʘ ʧʨʠ ʩʦʛʦʨʫʚʘˁʝ ʥʘ 
ʤʘʪʝʨʠʿʘʣʠ ʢʦʠ ʩʦʜʨʞʘʪ ʩʫʣʬʫʨ. ʊʦʿ ʝ ʛʘʩ ʢʦʿ ʧʨʠ ʪʠʧʠʯʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 
ʚʦ ʘʤʙʠʝʥʪʝʥ ʚʦʟʜʫʭ, ʤʦʞʝ ʜʘ ʨʝʘʛʠʨʘ ʩʦ ʚʣʘʛʘʪʘ ʚʦ ʚʦʟʜʫʭʦʪ ʧʨʠ ʰʪʦ 
ʩʝ ʬʦʨʤʠʨʘ ʩʫʣʬʫʨʥʘ ʢʠʩʝʣʠʥʘ. ʂʦʛʘ ʩʦʛʦʨʫʚʘ ʛʦʨʠʚʦʪʦ ʢʦʝ ʩʦʜʨʞʠ 
ʩʫʣʬʫʨ, ʩʫʣʬʫʨʦʪ ʩʝ ʦʢʩʠʜʠʨʘ ʜʦ SO2 ʢʦʿ ʧʦʥʘʪʘʤʫ ʨʝʘʛʠʨʘ ʩʦ ʜʨʫʛʠ 
ʟʘʛʘʜʫʚʘʯʢʠ ʩʫʧʩʪʘʥʮʠ ʠ ʬʦʨʤʠʨʘ ʘʝʨʦʩʦʣʠ. ɺʦ ʪʝʯʥʘ ʬʦʨʤʘ, ʤʦʞʝ ʜʘ 
ʩʝ ʥʘʿʜʝ ʚʦ ʦʙʣʘʮʠʪʝ, ʤʘʛʣʘʪʘ, ʜʦʞʜʦʪ, ʘʝʨʦʩʦʣʠʪʝ ʠ ʥʘ ʧʦʚʨʰʠʥʘʪʘ ʥʘ 
ʯʝʩʪʠʯʢʠʪʝ. ʀʩʪʦ ʪʘʢʘ, SO2 ʝ ʛʣʘʚʝʥ ʧʨʝʢʫʨʟʦʨ ʥʘ PM2.5.   

ʉʫʣʬʫʨ ʜʠʦʢʩʠʜʦʪ ʥʘʿʤʥʦʛʫ ʩʝ ʜʦʙʠʚʘ ʧʨʠ ʩʦʛʦʨʫʚʘˁʝ ʥʘ ʿʘʛʣʝʥʦʪ, 
ʦʩʦʙʝʥʦ ʚʦ ʠʥʩʪʘʣʘʮʠʠʪʝ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ. ʆʚʘʘ 
ʟʘʛʘʜʫʚʘʯʢʘ ʩʫʧʩʪʘʥʮʘ ʩʝ ʠʩʧʫʰʪʘ ʠ ʦʜ ʠʥʜʫʩʪʨʠʩʢʠʪʝ ʧʨʦʮʝʩʠ ʢʦʠ ʩʝ 
ʦʜʚʠʚʘʘʪ ʚʦ ʪʦʧʠʣʥʠʮʠʪʝ, ʨʘʬʠʥʝʨʠʠʪʝ ʟʘ ʥʘʬʪʘ, ʠʥʜʫʩʪʨʠʠʪʝ ʟʘ 
ʧʨʝʨʘʙʦʪʢʘ ʥʘ ʜʨʚʝʥʘ ʧʫʣʧʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʭʘʨʪʠʿʘ, ʤʝʪʘʣʥʘʪʘ 
ʠʥʜʫʩʪʨʠʿʘ ʢʘʢʦ ʠ ʦʜ ʪʨʘʥʩʧʦʨʪʦʪ. 

ɺʠʩʦʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʦʚʘʘ ʟʘʛʘʜʫʚʘʯʢʘ ʩʫʧʩʪʘʥʮʘ ʚʦ ʬʦʨʤʘ ʥʘ 
ʢʠʩʝʣʠ ʜʦʞʜʦʚʠ ʿʘ ʥʘʨʫʰʫʚʘʘʪ ʧʦʧʫʣʘʮʠʿʘʪʘ ʥʘ ʨʠʙʠʪʝ ʚʦ ʨʝʢʠʪʝ ʠ 
ʝʟʝʨʘʪʘ ʠ ʰʪʝʪʥʦ ʚʣʠʿʘʘʪ ʥʘ ʰʫʤʩʢʠʪʝ ʧʦʯʚʠ. Kʘʿ ʣʫʺʝʪʦ, ʚʠʩʦʢʠ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʜ SO2 ʤʦʞʝ ʜʘ ʧʨʝʜʠʟʚʠʢʘʘʪ ʙʝʣʦʜʨʦʙʥʠ ʠ ʩʨʮʝʚʠ 
ʟʘʙʦʣʫʚʘˁʘ. 

 

ɸʟʦʪʥʠ ʦʢʩʠʜʠ (NOx, NO, NO2) 

NO2 ʝ ʮʨʚʝʥʦ-ʢʘʬʝʥ, ʚʠʩʦʢʦ ʨʝʘʢʪʠʚʝʥ ʛʘʩ ʢʦʿ ʩʝ ʬʦʨʤʠʨʘ ʩʦ ʦʢʩʠʜʘʮʠʿʘ 
ʥʘ ʘʟʦʪ ʤʦʥʦʢʩʠʜ (NO). ɺʠʩʦʢʠʪʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʦʚʘʘ ʟʘʛʘʜʫʚʘʯʢʘ 
ʩʫʧʩʪʘʥʮʘ ʧʨʝʜʠʟʚʠʢʫʚʘʘʪ ʦʩʪʘʨ ʤʠʨʠʩ, ʜʦʜʝʢʘ ʥʠʩʢʠʪʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 
ʧʨʝʜʠʟʚʠʢʫʚʘʘʪ ʤʠʨʠʩ ʩʣʠʯʝʥ ʥʘ ʭʠʜʨʦʛʝʥ. NO2  ʩʝ ʬʦʨʤʠʨʘ ʚʦ ʪʝʢʦʪ ʥʘ 
ʧʨʦʮʝʩʠʪʝ ʥʘ ʩʦʛʦʨʫʚʘˁʝ, ʘ ʚʦ ʧʨʠʩʫʩʪʚʦ ʥʘ ʩʚʝʪʣʠʥʘ NO ʩʦ 
ʬʦʪʦʭʝʤʠʩʢʘ ʨʝʘʢʮʠʿʘ ʧʨʝʤʠʥʫʚʘ ʚʦ NO2. 

ɸʟʦʪʥʠʪʝ ʦʢʩʠʜʠ ʠ ʥʠʚʥʠʪʝ ʧʨʦʜʫʢʪʠ ʩʝ ʿʘʚʫʚʘʘʪ ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ 
ʧʨʠʨʦʜʥʠ ʚʣʠʿʘʥʠʿʘ ʠʣʠ ʯʦʚʝʯʢʠ ʘʢʪʠʚʥʦʩʪʠ. ʇʨʠʨʦʜʥʠʪʝ ʠʟʚʦʨʠ ʥʘ NOx 
ʩʝ ʤʦʣˁʠʪʝ, ʢʘʢʦ ʠ ʙʠʦʣʦʰʢʠʪʝ ʠ ʘʙʠʦʣʦʰʢʠʪʝ ʧʨʦʮʝʩʠ ʚʦ ʧʦʯʚʘʪʘ. 



15  

 

ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

ʅʘʿʛʦʣʝʤʠʪʝ ʘʥʪʨʦʧʦʛʝʥʠ ʠʟʚʦʨʠ ʥʘ NO2 ʩʝ ʧʨʦʮʝʩʠʪʝ ʥʘ ʩʦʛʦʨʫʚʘˁʝ 
ʧʨʠ ʚʠʩʦʢʠ ʪʝʤʧʝʨʘʪʫʨʠ (ʢʘʢʦ ʦʥʠʝ ʰʪʦ ʩʝ ʩʣʫʯʫʚʘʘʪ ʚʦ ʘʚʪʦʤʦʙʠʣʠʪʝ), 
ʩʦʛʦʨʫʚʘˁʝ ʥʘ ʿʘʛʣʝʥ, ʥʘʬʪʘ ʠ ʜʠʟʝʣ, ʜʦʤʘʰʥʠʪʝ ʣʦʞʠʰʪʘ ʠ 
ʠʥʩʮʝʣʝʨʘʮʠʿʘʪʘ ʥʘ ʦʪʧʘʜ.  

ɸʟʦʪʥʠʪʝ ʦʢʩʠʜʠ ʤʦʞʘʪ ʜʘ ʜʦʚʝʜʘʪ ʜʦ ʬʦʨʤʠʨʘˁʝ ʥʘ ʆ3 ʠ NO2 ʠ ʤʦʞʝ 
ʜʘ ʨʝʘʛʠʨʘʘʪ ʩʦ ʜʨʫʛʠ ʩʫʧʩʪʘʥʮʠ ʚʦ ʘʪʤʦʩʬʝʨʘʪʘ ʧʨʠ ʰʪʦ ʩʝ ʬʦʨʤʠʨʘʘʪ 
ʢʠʩʝʣʠ ʧʨʦʜʫʢʪʠ ʢʦʠ ʜʠʩʧʝʨʛʠʨʘʘʪ ʚʦ ʚʨʥʝʞʠʪʝ (ʪʘʢʘʥʘʨʝʯʝʥʠ ʢʠʩʝʣʠ 
ʜʦʞʜʦʚʠ), ʤʘʛʣʘʪʘ, ʩʥʝʛʦʪ ʠʣʠ ʚʦ ʩʫʩʧʝʥʜʠʨʘʥʠʪʝ ʯʝʩʪʠʯʢʠ. ʆʚʠʝ ʢʠʩʝʣʠ 
ʜʦʞʜʦʚʠ ʤʦʞʘʪ ʜʘ ʚʣʠʿʘʘʪ ʰʪʝʪʥʦ ʥʘ ʧʦʧʫʣʘʮʠʿʘʪʘ ʥʘ ʨʠʙʠʪʝ ʠ 
ʰʫʤʩʢʠʪʝ ʧʦʯʚʠ. ʆʜ ʜʨʫʛʘ ʩʪʨʘʥʘ ʧʘʢ ʘʟʦʪʥʠʪʝ ʦʢʩʠʜʠ ʧʨʝʜʠʟʚʠʢʫʚʘʘʪ 
ʝʫʪʨʦʬʠʢʘʮʠʿʘ ʦʜʥʦʩʥʦ ʥʘʨʫʰʫʚʘˁʝ ʥʘ ʬʫʥʢʮʠʠʪʝ ʥʘ ʝʢʦʩʠʩʪʝʤʠʪʝ, 
ʘʮʠʜʠʬʠʢʘʮʠʿʘ ʥʘ ʧʦʚʨʰʠʥʩʢʠʪʝ ʠ ʧʦʜʟʝʤʥʠʪʝ ʚʦʜʠ.  

ɺʠʩʦʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʦʚʠʝ ʟʘʛʘʜʫʚʘʯʢʠ ʩʫʧʩʪʘʥʮʠ ʤʦʞʝ ʜʘ ʿʘ 
ʙʣʦʢʠʨʘʘʪ ʪʨʘʥʩʤʠʩʠʿʘʪʘ ʥʘ ʩʚʝʪʣʠʥʘ ʧʨʝʜʠʟʚʠʢʫʚʘʿ˃ʠ ʥʘʤʘʣʫʚʘˁʝ ʥʘ 
ʚʠʜʣʠʚʦʩʪʘ. ɺʦ ʪʝʢʦʪ ʥʘ ʟʠʤʩʢʠʦʪ ʧʝʨʠʦʜ ʘʟʦʪʥʠʪʝ ʦʢʩʠʜʠ ʤʦʞʝ ʜʘ 
ʧʨʝʜʠʟʚʠʢʘʘʪ ʨʝʩʧʠʨʘʪʦʨʥʠ ʟʘʙʦʣʫʚʘˁʘ ʠ ʘʩʪʤʘ.  

 

ʉʫʩʧʝʥʜʠʨʘʥʠ ʯʝʩʪʠʯʢʠ (TSP, PM10, PM2.5) 

ʉʫʩʧʝʥʜʠʨʘʥʠʪʝ ʯʝʩʪʠʯʢʠ ʩʝ ʩʦʩʪʦʿʘʪ ʦʜ ʮʚʨʩʪʠ ʯʝʩʪʠʯʢʠ ʚʦ ʬʦʨʤʘ ʥʘ 
ʯʘʜ, ʧʨʘʰʠʥʘ ʠ ʧʘʨʝʘ ʠ ʤʦʞʘʪ ʜʘ ʦʩʪʘʥʘʪ ʩʫʩʧʝʥʜʠʨʘʥʠ ʜʦʣʛ ʧʝʨʠʦʜ ʚʦ 
ʚʦʟʜʫʭʦʪ. ʆʚʠʝ ʯʝʩʪʠʯʢʠ ʚʦ ʚʦʟʜʫʭʦʪ ʩʝ ʢʘʪʝʛʦʨʠʟʠʨʘʘʪ ʩʦʛʣʘʩʥʦ 
ʛʦʣʝʤʠʥʘʪʘ ʠ ʚʦʝʜʥʦ ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʝʜʝʥ ʦʜ ʛʣʘʚʥʠʪʝ ʠʟʚʦʨʠ ʟʘ 
ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʚʠʜʣʠʚʦʩʪʘ.  

ɻʦʣʝʤʠʪʝ ʯʝʩʪʠʯʢʠ ʩʦ ʜʠʿʘʤʝʪʘʨ ʧʦʤʘʣ ʦʜ 50 ʤʠʢʨʦʤʝʪʨʠ ʩʝ 
ʢʣʘʩʠʬʠʮʠʨʘʘʪ ʢʘʢʦ ʚʢʫʧʥʠ ʩʫʩʧʝʥʜʠʨʘʥʠ ʯʝʩʪʠʯʢʠ (TSP). PM10 ʩʝ ʛʨʫʙʠ 
ʯʝʩʪʠʯʢʠ ʩʦ ʛʦʣʝʤʠʥʘ ʜʦ 10 ʤʠʢʨʦʤʝʪʨʠ, ʜʦʜʝʢʘ PM2.5 ʩʝ ʪʘʢʘʥʘʨʝʯʝʥʠ 
ʬʠʥʠ ʯʝʩʪʠʯʢʠ ʩʦ ʛʦʣʝʤʠʥʘ ʧʦʤʘʣʘ ʠʣʠ ʝʜʥʘʢʚʘ ʥʘ 2.5 ʤʠʢʨʦʤʝʪʨʠ.  

PM2.5 ʧʨʦʠʟʣʝʛʫʚʘ ʜʠʨʝʢʪʥʦ ʦʜ ʝʤʠʩʠʿʘʪʘ ʥʘ ʧʨʠʤʘʨʥʠʪʝ ʯʝʩʪʠʯʢʠ ʠʣʠ 
ʩʝ ʬʦʨʤʠʨʘ ʧʨʝʢʫ ʩʝʢʫʥʜʘʨʥʠʪʝ ʨʝʘʢʮʠʠ ʢʦʠ ʚʢʣʫʯʫʚʘʘʪ VOCs, SO2 ʠ 
NOX ʝʤʠʩʠʠ ʢʦʠ ʧʦʪʝʢʥʫʚʘʘʪ ʦʜ ʝʥʝʨʛʝʪʩʢʠʪʝ ʠ ʠʥʜʫʩʪʨʠʩʢʠʪʝ ʧʦʩʪʨʦʿʢʠ,  
ʘʚʪʦʤʦʙʠʣʠʪʝ (ʦʩʦʙʝʥʦ ʢʘʤʠʦʥʠʪʝ ʠ ʘʚʪʦʙʫʩʠʪʝ ʢʦʠ ʫʧʦʪʨʝʙʫʚʘʘʪ ʜʠʟʝʣ 
ʛʦʨʠʚʘ) ʠ ʜʨʫʛʠ ʠʟʚʦʨʠ ʥʘ ʩʦʛʦʨʫʚʘˁʝ.  

ʇʦʤʘʣʠʪʝ ʯʝʩʪʠʯʢʠ ʧʨʠ ʚʜʠʰʫʚʘˁʝ ʤʦʞʘʪ ʜʘ ʥʘʚʣʝʟʘʪ ʚʦ ʙʝʣʠʪʝ 
ʜʨʦʙʦʚʠ ʠ ʜʘ ʧʨʝʜʠʟʚʠʢʘʘʪ ʙʝʣʦʜʨʦʙʥʠ ʟʘʙʦʣʫʚʘˁʝ ʠ ʨʝʩʧʠʨʘʪʦʨʥʠ 
ʧʨʦʙʣʝʤʠ.  
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ɱʘʛʣʝʨʦʜ ʤʦʥʦʢʩʠʜ (CO)  

CO ʝ ʙʝʟʙʦʝʥ, ʦʪʨʦʚʝʥ ʛʘʩ ʙʝʟ ʤʠʨʠʩ ʢʦʿ ʥʘʩʪʘʥʫʚʘ ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ 
ʥʝʮʝʣʦʩʥʦ ʩʦʛʦʨʫʚʘˁʝ ʥʘ ʛʦʨʠʚʘʪʘ ʙʘʟʠʨʘʥʠ ʥʘ ʿʘʛʣʝʨʦʜ ʢʘʢʦ ʰʪʦ ʩʝ 
ʥʘʬʪʘʪʘ, ʜʠʟʝʣʦʪ ʠ ʜʨʚʦʪʦ. ʇʨʠʤʘʨʥʠʪʝ ʠʟʚʦʨʠ ʥʘ ʥʘʜʚʦʨʝʰʥʦ 
ʠʟʣʦʞʫʚʘˁʝ ʩʝ ʠʟʜʫʚʥʠʪʝ ʛʘʩʦʚʠ ʦʜ ʘʚʪʦʤʦʙʠʣʠʪʝ, ʠʥʜʫʩʪʨʠʩʢʠʪʝ 
ʧʨʦʮʝʩʠ (ʢʘʢʦ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʤʝʪʘʣʠ ʠ ʭʝʤʠʩʢʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ), 
ʥʝʧʦʪʧʦʣʥʦʪʦ ʩʦʛʦʨʫʚʘˁʝ ʥʘ ʮʚʨʩʪ ʦʪʧʘʜ ʠ ʧʨʠʨʦʜʥʠʪʝ ʠʟʚʦʨʠ ʢʘʢʦ ʰʪʦ 
ʩʝ ʰʫʤʩʢʠʪʝ ʧʦʞʘʨʠ. ʀʟʚʦʨʠ ʥʘ ʚʥʘʪʨʝʰʥʦ ʠʟʣʦʞʫʚʘˁʝ ʩʝ ʜʦʤʘʰʥʠʪʝ 
ʣʦʞʠʰʪʘ ʠ ʜʠʤʦʪ ʦʜ ʮʠʛʘʨʠ. CO ʿʘ ʤʝʥʫʚʘ ʠ ʘʪʤʦʩʬʝʨʩʢʘʪʘ ʬʦʪʦʭʝʤʠʿʘ 
ʢʦʿʘ ʠʤʘ ʫʜʝʣ ʚʦ ʬʦʨʤʠʨʘˁʝ ʥʘ ʩʤʦʛʦʪ (ʧʨʠʟʝʤʝʥ ʦʟʦʥ ʆ3).  

ʆʚʘʘ ʟʘʛʘʜʫʚʘʯʢʘ ʩʫʧʩʪʘʥʮʘ ʿʘ ʥʘʤʘʣʫʚʘ ʢʦʣʠʯʠʥʘʪʘ ʥʘ ʢʠʩʣʦʨʦʜ ʚʦ 
ʢʨʚʪʘ. ʄʦʞʝ ʜʘ ʧʨʝʜʠʟʚʠʢʘ ʫʩʧʦʨʫʚʘˁʝ ʥʘ ʨʝʬʣʝʢʩʠʪʝ, ʢʦʥʬʫʟʠʿʘ ʠ 
ʧʦʩʧʘʥʦʩʪ. 

 

ʆʟʦʥ (O3) 

ʆʟʦʥʦʪ ʥʘʩʪʘʥʫʚʘ ʧʦ ʧʨʠʨʦʜʝʥ ʧʘʪ ʚʦ ʧʦʚʠʩʦʢʠʪʝ ʩʣʦʝʚʠ ʥʘ 
ʘʪʤʦʩʬʝʨʘʪʘ. ʆʚʘʘ ʘʣʦʪʨʦʧʩʢʘ ʤʦʜʠʬʠʢʘʮʠʿʘ ʥʘ ʢʠʩʣʦʨʦʜʦʪ ʝ ʦʩʦʙʝʥʦ 
ʟʥʘʯʘʿʥʘ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʟʝʤʿʘʪʘ ʦʜ ʰʪʝʪʥʘʪʘ ʩʦʥʯʝʚʘʪʘ ʨʘʜʠʿʘʮʠʿʘ. 
ʉʝʧʘʢ, ʧʨʠʟʝʤʥʠʦʪ ʦʟʦʥ O3, ʢʦʿ ʩʝ ʬʦʨʤʠʨʘ ʩʦ ʬʦʪʦʭʝʤʠʩʢʠ ʨʝʘʢʮʠʠ ʢʦʠ 
ʚʢʣʫʯʫʚʘʘʪ NOX ʠ VOCs ʚʦ ʧʨʠʩʫʩʪʚʦ ʥʘ ʩʦʥʯʝʚʘ ʩʚʝʪʣʠʥʘ ʤʦʞʝ ʜʘ 
ʧʨʝʜʠʟʚʠʢʘ ʰʪʝʪʥʠ ʝʬʝʢʪʠ ʢʘʿ ʣʫʺʝʪʦ ʠ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ. 

ʆʚʠʝ ʬʦʪʦʭʝʤʠʩʢʠ ʨʝʘʢʮʠʠ ʚʦʦʙʠʯʘʝʥʦ ʩʝ ʩʣʫʯʫʚʘʘʪ ʚʦ ʪʝʢʦʪ ʥʘ 
ʪʦʧʣʠʪʝ ʣʝʪʥʠ ʤʝʩʝʮʠ, ʙʠʜʝʿ˃ʠ ʫʣʪʨʘʚʠʦʣʝʪʦʚʘʪʘ ʨʘʜʠʿʘʮʠʿʘ ʦʜ ʩʦʥʮʝʪʦ 
ʠʥʠʮʠʨʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʬʦʪʦʭʝʤʠʩʢʠ ʨʝʘʢʮʠʠ. ʆʟʦʥʦʪ ʠʩʪʦ ʪʘʢʘ ʝ 
ʢʣʫʯʝʥ ʩʦʩʪʘʚʝʥ ʜʝʣ ʥʘ ʫʨʙʘʥʠʦʪ ʩʤʦʛ.  

ɻʣʘʚʥʠʪʝ ʠʟʚʦʨʠ ʥʘ NOX ʠ VOCs ʩʝ ʠʟʣʝʟʥʠʪʝ ʛʘʩʦʚʠ ʦʜ ʤʦʪʦʨʠʪʝ, 
ʝʤʠʩʠʠʪʝ ʦʜ ʠʥʜʫʩʪʨʠʩʢʠʪʝ ʧʦʩʪʨʦʿʢʠ, ʧʘʨʝʘʪʘ ʦʜ ʙʝʥʟʝʥ, ʭʝʤʠʩʢʠʪʝ 
ʨʘʩʪʚʦʨʫʚʘʯʠ ʠ ʙʠʦʛʝʥʝʪʩʢʠ ʝʤʠʩʠʠ ʦʜ ʧʨʠʨʦʜʥʠ ʠʟʚʦʨʠ. ʇʨʠʟʝʤʥʠʦʪ 
ʦʟʦʥ O3 ʠʩʪʦ ʪʘʢʘ ʤʦʞʝ ʜʘ ʙʠʜʝ ʧʨʝʥʝʩʝʥ ʥʘ ʧʦʛʦʣʝʤʘ ʜʘʣʝʯʠʥʘ ʧʨʠ 
ʩʦʦʜʚʝʪʥʠ ʤʝʪʝʦʨʦʣʦʰʢʠ ʫʩʣʦʚʠ.  

ɼʫʨʠ ʠ ʨʫʨʘʣʥʠʪʝ ʧʦʜʨʘʯʿʘ ʩʝ ʧʦʜʣʦʞʥʠ ʥʘ ʟʛʦʣʝʤʝʥʠ ʥʠʚʦʘ ʥʘ ʦʟʦʥ, 
ʙʠʜʝʿ˃ʠ ʚʝʪʝʨʦʪ ʛʠ ʥʦʩʠ ʦʟʦʥʦʪ ʠ ʟʘʛʘʜʫʚʘʯʢʠʪʝ ʩʫʧʩʪʘʥʮʠ ʥʘ ʩʪʦʪʠʮʠ 
ʢʠʣʦʤʝʪʨʠ ʦʜ ʠʟʚʦʨʠʪʝ ʚʦ ʢʦʠʰʪʦ ʩʝ ʩʦʟʜʘʚʘʘʪ. ʀʩʪʦ ʪʘʢʘ, ʦʨʛʘʥʩʢʠʪʝ 
ʩʦʝʜʠʥʝʥʠʿʘ ʠʩʧʫʰʪʝʥʠ ʦʜ ʰʫʤʩʢʠʪʝ ʦʙʣʘʩʪʠ, ʚʣʠʿʘʘʘʪ ʥʘ ʬʦʨʤʠʨʘˁʝʪʦ 
ʥʘ ʦʟʦʥʦʪ. ʉʝʧʘʢ, ʥʘ ʥʝʛʦʚʘʪʘ ʩʦʜʨʞʠʥʘ ʚʣʠʿʘʘʪ ʠ ʪʝʢʦʪ ʥʘ ʜʝʥʦʪ 
(ʠʥʪʝʟʠʪʝʪ ʥʘ ʩʦʥʯʝʚʘ ʨʘʜʠʿʘʮʠʿʘ) ʠ ʛʦʜʠʰʥʠʪʝ ʚʨʝʤʠˁʘ.  
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ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

ʅʘʿʚʠʩʦʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʦʚʘʘ ʟʘʛʘʜʫʚʘʯʢʘ ʩʫʧʩʪʘʥʮʘ ʩʝ ʟʘʙʝʣʝʞʫʚʘʘʪ 
ʚʦ ʧʨʦʣʝʪ ʠ ʣʝʪʦ, ʜʦʜʝʢʘ ʥʘʿʥʠʩʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʝ ʟʘʙʝʣʝʞʫʚʘʘʪ ʚʦ 
ʪʝʢʦʪ ʥʘ ʟʠʤʩʢʠʦʪ ʧʝʨʠʦʜ.  

ɺʦ ʦʜʥʦʩ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʦʚʘʘ ʟʘʛʘʜʫʚʘʯʢʘ ʩʫʧʩʪʘʥʮʘ 
ʧʨʝʜʠʟʚʠʢʫʚʘ ʥʝʛʘʪʠʚʥʠ ʝʬʝʢʪʠ ʚʨʟ ʨʘʩʪʦʪ ʠ ʨʝʧʨʦʜʫʢʮʠʿʘʪʘ ʥʘ 
ʨʘʩʪʝʥʠʿʘʪʘ, ʛʦ ʥʘʤʘʣʫʚʘ ʟʝʤʿʦʜʝʣʩʢʠʦʪ ʧʨʠʥʦʩ, ʚʣʠʿʘʝ ʥʘ ʝʢʦʩʠʩʪʝʤʠʪʝ 
ʧʨʝʢʫ ʧʨʦʤʝʥʠ ʚʦ ʜʚʠʞʝˁʘʪʘ ʥʘ ʚʦʜʘʪʘ, ʮʠʢʣʫʩʠʪʝ ʥʘ ʤʠʥʝʨʘʣʠʪʝ/
ʥʫʪʨʠʝʥʪʠʪʝ ʠ ʞʠʚʝʘʣʠʰʪʘʪʘ ʠ ʧʨʝʜʠʟʚʠʢʫʚʘ ʜʝʟʠʥʪʝʛʨʘʮʠʿʘ ʥʘ 
ʦʨʛʘʥʩʢʠʪʝ ʤʘʪʝʨʠʿʘʣʠ. ʆʟʦʥʦʪ ʧʨʝʜʠʟʚʠʢʫʚʘ ʠʨʠʪʘʮʠʿʘ ʥʘ ʦʯʠʪʝ ʠ ʿʘ 
ʥʘʤʘʣʫʚʘ ʦʪʧʦʨʥʦʩʪʘ ʢʦʥ ʥʘʩʪʠʥʢʠ ʠ ʧʥʝʚʤʦʥʠʿʘ.  

 

ʅʝʤʝʪʘʥʩʢʠ ʠʩʧʘʨʣʠʚʠ ʦʨʛʘʥʩʢʠ ʩʦʝʜʠʥʝʥʠʿʘ (NMVOC) 

ʅʝʤʝʪʘʥʩʢʠʪʝ ʠʩʧʘʨʣʠʚʠ ʦʨʛʘʥʩʢʠ ʩʦʝʜʠʥʝʥʠʿʘ ʧʨʝʪʩʪʘʚʫʚʘʘʪ ʰʠʨʦʢ 
ʩʧʝʢʪʘʨ ʥʘ ʦʨʛʘʥʩʢʠ ʩʫʧʩʪʘʥʮʠ ʩʦ ʠʩʢʣʫʯʦʢ ʥʘ ʤʝʪʘʥʦʪ ʢʦʠ ʥʘ 
ʪʝʤʧʝʨʘʪʫʨʘ ʦʜ 273.15 ʂ ʧʦʢʘʞʫʚʘʘʪ ʧʘʨʝʥ ʧʨʠʪʠʩʦʢ ʦʜ ʥʘʿʤʘʣʢʫ 0,01 
kPa, ʠʣʠ ʧʦʢʘʞʫʚʘʘʪ ʩʦʦʜʚʝʪʥʘ ʠʩʧʘʨʣʠʚʦʩʪ ʧʨʠ ʜʘʜʝʥʠ ʧʨʠʤʝʥʝʪʠ 
ʫʩʣʦʚʠ. 

ʆʚʠʝ ʩʫʧʩʪʘʥʮʠ ʚʣʠʿʘʘʪ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʪʨʦʧʦʩʬʝʨʩʢʠʦʪ ʦʟʦʥ ʠ 
ʠʤʘʘʪ ʫʜʝʣ ʚʦ ʝʬʝʢʪʦʪ ʥʘ ʩʪʘʢʣʝʥʘ ʛʨʘʜʠʥʘ ʠ ʬʦʨʤʠʨʘˁʝʪʦ ʥʘ 
ʦʟʦʥʩʢʠʪʝ ʜʫʧʢʠ. ʅʘʿʤʥʦʛʫ ʩʝ ʝʤʠʪʠʨʘʘʪ ʧʨʠ ʧʨʦʮʝʩʠʪʝ ʥʘ ʧʨʠʤʝʥʘ ʥʘ 
ʙʦʠ, ʣʘʢʦʚʠ, ʧʝʩʪʠʮʠʜʠ, ʩʨʝʜʩʪʚʘ ʟʘ ʧʦʣʠʨʘˁʝ ʠ ʜʨʫʛʠ ʨʘʩʪʚʦʨʫʚʘʯʠ ʠ 
ʧʨʦʜʫʢʪʠ. ʀʩʪʦ ʪʘʢʘ, ʟʥʘʯʝʥ ʠʟʚʦʨ ʟʘ ʝʤʠʩʠʿʘ ʥʘ ʦʚʠʝ ʟʘʛʘʜʫʚʘʯʢʠ 
ʩʫʧʩʪʘʥʮʠ ʝ ʪʨʘʥʩʧʦʨʪʦʪ ʢʘʢʦ ʠ ʧʨʦʮʝʩʠʪʝ ʥʘ ʩʦʛʦʨʫʚʘˁʝ ʥʘ ʛʦʨʠʚʘ ʧʨʠ 
ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʪʦʧʣʠʥʘ.  

ʆʚʠʝ ʟʘʛʘʜʫʚʘʯʢʠ ʩʫʧʩʪʘʥʮʠ ʚʣʠʿʘʘʪ ʰʪʝʪʥʦ ʚʨʟ ʬʫʥʢʮʠʦʥʠʨʘˁʝʪʦ ʥʘ 
ʝʢʦʩʠʩʪʝʤʠʪʝ, ʧʨʝʜʠʟʚʠʢʫʚʘʘʪ ʥʘʤʘʣʝʥʘ ʢʦʤʝʨʮʠʿʘʣʥʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪ ʥʘ 
ʰʫʤʠʪʝ ʠ ʟʘʤʘʛʣʝʥʦʩʪ. ɺʦ ʦʜʥʦʩ ʥʘ ʣʫʺʝʪʦ, ʧʦʚʠʩʦʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ 
NMVOC ʧʨʝʜʠʟʚʠʢʫʚʘʘʪ ʠʨʠʪʘʮʠʿʘ ʥʘ ʙʝʣʠʪʝ ʜʨʦʙʦʚʠ, ʟʛʦʣʝʤʝʥʘ 
ʦʩʝʪʣʠʚʦʩʪ ʥʘ ʨʝʩʧʠʨʘʪʦʨʥʠ ʠʥʬʝʢʮʠʠ ʠ ʘʩʪʤʘ. 

 

ɸʤʦʥʠʿʘʢ (NH3) 

ɽʤʠʩʠʠʪʝ ʥʘ ʘʤʦʥʠʿʘʢ ʛʣʘʚʥʦ ʧʨʦʠʟʣʝʛʫʚʘʘʪ ʦʜ ʘʢʪʠʚʥʦʩʪʠʪʝ ʢʦʠ ʩʝ 
ʚʨʰʘʪ ʚʦ ʟʝʤʿʦʜʝʣʠʝʪʦ ʢʘʢʦ ʰʪʦ ʩʝ ʦʜʛʣʝʜʫʚʘˁʝʪʦ ʥʘ ʞʠʚʦʪʥʠ, 
ʝʪʝʨʠʯʥʘʪʘ ʬʝʨʤʝʥʪʘʮʠʿʘ ʦʩʦʙʝʥʦ ʥʘ ʧʦʛʦʣʝʤʠʪʝ ʬʘʨʤʠ, ʫʧʦʪʨʝʙʘʪʘ ʥʘ 
ʚʝʰʪʘʯʢʠ ʺʫʙʨʠʚʘ ʠ ʥʝʨʝʛʫʣʠʨʘʥʠʪʝ ʩʦʛʦʨʫʚʘˁʘ ʥʘ ʦʪʧʘʜ ʥʘ ʦʪʚʦʨʝʥʠ 
ʤʝʩʪʘ.  
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ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

ɺʦ ʦʜʥʦʩ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʠʩʦʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʦʚʘʘ 
ʟʘʛʘʜʫʚʘʯʢʘ ʩʫʧʩʪʘʥʮʘ ʤʦʞʝ ʜʘ ʧʨʝʜʠʟʚʠʢʘʘʪ ʝʫʪʨʦʬʠʢʘʮʠʿʘ ʢʦʿʘ ʛʠ 
ʥʘʨʫʰʫʚʘ ʧʨʠʨʦʜʥʠʪʝ ʝʢʦʩʠʩʪʝʤʠ, ʨʝʜʫʢʮʠʿʘ ʥʘ ʩʪʘʧʢʘʪʘ ʥʘ ʨʘʩʪ ʠ 
ʤʦʨʬʦʣʦʰʢʠʦʪ ʨʘʟʚʦʿ, ʜʦʜʝʢʘ ʧʨʠ ʤʥʦʛʫ ʚʠʩʦʢʠ 
ʢʦʥʮʝʥʪʨʘʮʠʠ,ʘʤʦʥʠʿʘʢʦʪ ʝ ʪʦʢʩʠʯʝʥ ʟʘ ʨʠʙʠʪʝ ʠ ʜʨʫʛʠʪʝ ʚʦʜʝʥʠ 
ʦʨʛʘʥʠʟʤʠ. ʂʘʿ ʣʫʺʝʪʦ, ʚʠʩʦʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʘʤʦʥʠʿʘʢ ʤʦʞʝ ʜʘ 
ʧʨʝʜʠʟʚʠʢʘʘʪ ʠʨʠʪʘʮʠʠ ʥʘ ʦʯʠʪʝ ʠ ʨʝʩʧʠʨʘʪʦʨʥʠʦʪ ʪʨʘʢʪ ʢʘʢʦ ʠ ʧʦʚʠʰʝʥ 
ʢʨʚʝʥ ʧʨʠʪʠʩʦʢ. 

 

ɿʘʢʦʥʩʢʘ ʨʝʛʫʣʘʪʠʚʘ 

ɿʘʢʦʥʦʪ ʟʘ ʢʚʘʣʠʪʝʪ ʥʘ ʘʤʙʠʝʥʪʝʥ ʚʦʟʜʫʭ ʝ ʜʦʥʝʩʝʥ ʚʦ ʘʚʛʫʩʪ 2004  
ʛʦʜʠʥʘ (ñʉʣ. ʚʝʩʥʠʢ ʥʘ ʈʄñ ʙʨ. 67/2004). ʀʩʪʠʦʪ ʝ ʜʦʧʦʣʥʝʪ ʠ ʠʟʤʝʥʝʪ 
(Ăʉʣ. ʚʝʩʥʠʢ ʥʘ ʈʄñ ʙʨ. 92/2007, ʉʣ. ɺʝʩʥʠʢ 2010) ʠ ʧʨʝʪʩʪʘʚʫʚʘ 
ʨʘʤʢʦʚʝʥ ʟʘʢʦʥ ʦʜ ʦʙʣʘʩʪʘ ʥʘ ʚʦʟʜʫʭʦʪ. ʉʦ ʦʚʦʿ ɿʘʢʦʥ ʩʝ ʧʨʦʧʠʰʫʚʘ 
ʜʦʥʝʩʫʚʘˁʝ ʥʘ ʛʦʣʝʤ ʙʨʦʿ ʧʦʜʟʘʢʦʥʩʢʠ ʘʢʪʠ ʠ ʠʩʪʠʪʝ ʩʝ ʚʦ ʩʦʛʣʘʩʥʦʩʪ ʩʦ 
ʙʘʨʘˁʘʪʘ ʥʘ Acquis Communitaire.  

ɼʦʩʝʛʘ ʩʝ ʜʦʥʝʩʝʥʠ ʩʣʝʜʥʠʪʝ ʧʦʜʟʘʢʦʥʩʢʠ ʘʢʪʠ:  

¶ ʋʨʝʜʙʘ ʟʘ ʛʨʘʥʠʯʥʠ ʚʨʝʜʥʦʩʪʠ ʟʘ ʥʠʚʦʘ ʠ ʚʠʜʦʚʠ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠ 
ʩʫʧʩʪʘʥʮʠʠ ʚʦ ʘʤʙʠʝʥʪʥʠʦʪ ʚʦʟʜʫʭ ʠ ʧʨʘʛʦʚʠ ʥʘ ʘʣʘʨʤʠʨʘˁʝ, 
ʨʦʢʦʚʠ ʟʘ ʧʦʩʪʠʛʥʫʚʘˁʝ ʥʘ ʛʨʘʥʠʯʥʠʪʝ ʚʨʝʜʥʦʩʪʠ, ʤʘʨʛʠʥʠ ʥʘ 
ʪʦʣʝʨʘʥʮʠʿʘ ʟʘ ʛʨʘʥʠʯʥʘ ʚʨʝʜʥʦʩʪ, ʮʝʣʥʠ ʚʨʝʜʥʦʩʪʠ ʠ 
ʜʦʣʛʦʨʦʯʥʠ ʮʝʣʠ (Ăʉʣ. ʚʝʩʥʠʢ ʥʘ ʈʄñ ʙʨ. 50/05); 

¶ ʇʨʘʚʠʣʥʠʢ ʟʘ ʢʨʠʪʝʨʠʫʤʠʪʝ, ʤʝʪʦʜʠʪʝ ʠ ʧʦʩʪʘʧʢʠʪʝ ʟʘ 
ʦʮʝʥʫʚʘˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʘʤʙʠʝʥʪʥʠʦʪ ʚʦʟʜʫʭ (Ăʉʣ. ʚʝʩʥʠʢ ʥʘ 
ʈʄñ ʙʨ. 82/06); 

¶ ʇʨʘʚʠʣʥʠʢ ʟʘ ʤʝʪʦʜʦʣʦʛʠʿʘʪʘ ʟʘ ʠʥʚʝʥʪʘʨʠʟʘʮʠʿʘ ʠ ʫʪʚʨʜʫʚʘˁʝ 
ʥʘ ʥʠʚʦʪʦ ʥʘ ʝʤʠʩʠʠ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠʪʝ ʩʫʧʩʪʘʥʮʠ ʚʦ 
ʘʪʤʦʩʬʝʨʘʪʘ ʚʦ ʪʦʥʠ ʛʦʜʠʰʥʦ ʟʘ ʩʠʪʝ ʚʠʜʦʚʠ ʜʝʿʥʦʩʪʠ, ʢʘʢʦ ʠ 
ʜʨʫʛʠ ʧʦʜʘʪʦʮʠ ʟʘ ʜʦʩʪʘʚʫʚʘˁʝ ʥʘ ʇʨʦʛʨʘʤʘʪʘ ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ 
ʚʦʟʜʫʭʦʪ ʥʘ ɽʚʨʦʧʘ (ɽʄɽʇ), (Ăʉʣʫʞʙʝʥ ʚʝʩʥʠʢ ʥʘ ʈʄñ ʙʨ. 
142/07);  

¶ ʃʠʩʪʘ ʥʘ ʟʦʥʠ ʠ ʘʛʣʦʤʝʨʘʮʠʠ ʟʘ ʢʚʘʣʠʪʝʪ ʥʘ ʘʤʙʠʝʥʪʥʠʦʪ ʚʦʟʜʫʭ 
(Ăʉʣ. ʚʝʩʥʠʢ ʥʘ ʈʄñ ʙʨ. 23/09); 
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ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

¶ ʇʨʘʚʠʣʥʠʢ ʟʘ ʜʝʪʘʣʥʘʪʘ ʩʦʜʨʞʠʥʘ ʠ ʥʘʯʠʥʦʪ ʥʘ ʧʦʜʛʦʪʚʫʚʘˁʝ ʥʘ 
ʥʘʮʠʦʥʘʣʥʠʦʪ ʧʣʘʥ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʘʤʙʠʝʥʪʥʠʦʪ ʚʦʟʜʫʭ (Ăʉʣ. 
ʚʝʩʥʠʢ ʥʘ ʈʄñ ʙʨ. 108/09); 

¶ ʇʨʘʚʠʣʥʠʢ ʟʘ ʜʝʪʘʣʥʘʪʘ ʩʦʜʨʞʠʥʘ ʠ ʥʘʯʠʥʦʪ ʥʘ ʧʦʜʛʦʪʚʫʚʘˁʝ ʥʘ 
ʧʨʦʛʨʘʤʘʪʘ ʟʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʟʘʛʘʜʫʚʘˁʝʪʦ ʠ ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ 
ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʘʤʙʠʝʥʪʥʠʦʪ ʚʦʟʜʫʭ (Ăʉʣ. ʚʝʩʥʠʢ ʥʘ ʈʄñ ʙʨ. 
108/09); 

¶ ʇʨʘʚʠʣʥʠʢ ʟʘ ʜʝʪʘʣʥʘʪʘ ʩʦʜʨʞʠʥʘ ʠ ʥʘʯʠʥʦʪ ʥʘ ʧʦʜʛʦʪʚʫʚʘˁʝ ʥʘ 
ʘʢʮʠʦʥʠʦʪ ʧʣʘʥ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʘʤʙʠʝʥʪʥʠʦʪ ʚʦʟʜʫʭ (Ăʉʣ. ʚʝʩʥʠʢ 
ʥʘ ʈʄñ ʙʨ. 108/09); 

¶ ʇʨʘʚʠʣʥʠʢ ʟʘ ʩʦʜʨʞʠʥʘʪʘ ʠ ʥʘʯʠʥʦʪ ʥʘ ʧʨʝʥʦʩʦʪ ʥʘ ʧʦʜʘʪʦʮʠʪʝ 
ʠ ʠʥʬʦʨʤʘʮʠʠʪʝ ʟʘ ʩʦʩʪʦʿʙʠʪʝ ʚʦ ʫʧʨʘʚʫʚʘˁʝʪʦ ʩʦ ʢʚʘʣʠʪʝʪʦʪ ʥʘ 
ʘʤʙʠʝʥʪʥʠʦʪ ʚʦʟʜʫʭ (Ăʉʣ. ʚʝʩʥʠʢ ʥʘ ʈʄñ ʙʨ. 138/09); 

¶ ʇʨʘʚʠʣʥʠʢ ʟʘ ʤʝʪʦʜʦʣʦʛʠʿʘʪʘ ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ 
ʘʤʙʠʝʥʪʥʠʦʪ ʚʦʟʜʫʭ (Ăʉʣ. ʚʝʩʥʠʢ ʥʘ ʈʄñ ʙʨ. 138/09); 

¶ ʇʨʘʚʠʣʥʠʢ ʟʘ ʢʦʣʠʯʠʥʠʪʝ ʥʘ ʛʦʨʥʠʪʝ ʛʨʘʥʠʮʠ-ʧʣʘʬʦʥʠʪʝ 
ʥʘʝʤʠʩʠʠʪʝ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠʪʝ ʩʫʧʩʪʘʥʮʠ ʩʦ ʮʝʣ ʫʪʚʨʜʫʚʘˁʝ 
ʥʘʧʨʦʝʢʮʠʠ ʟʘ ʦʜʨʝʜʝʥ ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜ ʢʦʠ ʩʝ ʦʜʥʝʩʫʚʘʘʪ 
ʥʘʥʘʤʘʣʫʚʘˁʝʪʦ ʥʘ ʢʦʣʠʯʠʥʠʪʝ ʥʘ ʝʤʠʩʠʠʪʝ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠʪʝ 
ʩʫʧʩʪʘʥʮʠ ʥʘ ʛʦʜʠʰʥʦ ʥʠʚʦ (Ăʉʣ. ʚʝʩʥʠʢ ʥʘ ʈʄñ ʙʨ. 2/10); 

ɺʦ ʪʝʢʦʪ ʥʘ 2010 ʛʦʜʠʥʘ ʙʝʘ ʜʦʩʝʥʠ ʠ ʩʣʝʜʥʠʪʝ ʟʘʢʦʥʠ ʟʘ ʨʘʪʠʬʠʢʘʮʠʿʘ 
ʥʘ ʧʨʚʠʪʝ ʧʝʪ ʧʨʦʪʦʢʦʣʠ ʥʘ ʂʦʥʚʝʥʮʠʿʘʪʘ ʥʘ UNECE ʦʜ 1979 ʛʦʜʠʥʘ ʟʘ 
ʜʘʣʝʢʫʩʝʞʥʦ ʧʨʝʢʫʛʨʘʥʠʯʥʦ ʟʘʛʘʜʫʚʘˁʝ ʥʘ ʚʦʟʜʫʭʦʪ. 

¶ ɿʘʢʦʥ ʟʘ ʨʘʪʠʬʠʢʘʮʠʿʘ ʥʘ ʇʨʦʪʦʢʦʣʦʪ ʟʘ ʧʦʥʘʪʘʤʦʰʥʦ 
ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʝʤʠʩʠʠʪʝ ʦʜ ʩʫʣʬʫʨ ʦʜ 1994 ʛʦʜʠʥʘ ʢʦʥ 
ʂʦʥʚʝʥʮʠʿʘʪʘ ʥʘ UNECE ʦʜ 1979 ʛʦʜʠʥʘ ʟʘ ʜʘʣʝʢʫʩʝʞʥʦ 
ʧʨʝʢʫʛʨʘʥʠʯʥʦ ʟʘʛʘʜʫʚʘˁʝ ʥʘ ʚʦʟʜʫʭʦʪ(Ăʉʣ. ʚʝʩʥʠʢ ʥʘ ʈʄñ 
ʙʨ. /10); 

¶ ɿʘʢʦʥ ʟʘ ʨʘʪʠʬʠʢʘʮʠʿʘ ʥʘ ʇʨʦʪʦʢʦʣʦʪ ʟʘ ʥʘʤʘʣʫʚʘˁʝ ʥʘ 
ʝʤʠʩʠʠʪʝ ʥʘ ʩʫʣʬʫʨ ʠʣʠ ʥʠʚʥʠʪʝ ʧʨʝʢʫʛʨʘʥʠʯʥʠ ʧʨʝʥʝʩʫʚʘˁʘ ʟʘ 
ʥʘʿʤʘʣʢʫ 30% ʦʜ 1985 ʛʦʜʠʥʘ, ʢʦʥ ʂʦʥʚʝʥʮʠʿʘʪʘ ʥʘ UNECE ʦʜ 
1979 ʛʦʜʠʥʘ ʟʘ ʜʘʣʝʢʫʩʝʞʥʦ ʧʨʝʢʫʛʨʘʥʠʯʥʦ ʟʘʛʘʜʫʚʘˁʝ ʥʘ 
ʚʦʟʜʫʭʦʪ (Ăʉʣ. ʚʝʩʥʠʢ ʥʘ ʈʄñ ʙʨ.24 /10); 
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ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

¶ ɿʘʢʦʥ ʟʘ ʨʘʪʠʬʠʢʘʮʠʿʘ ʥʘ ʇʨʦʪʦʢʦʣʦʪ ʟʘ ʜʦʣʛʦʨʦʯʥʦ 
ʬʠʥʘʥʩʠʨʘˁʝ ʥʘ ʇʨʦʛʨʘʤʘʪʘ ʟʘ ʩʦʨʘʙʦʪʢʘ ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʠ 
ʦʮʝʥʫʚʘˁʝ ʥʘ ʜʘʣʝʢʫʩʝʞʥʦʪʦ ʧʨʝʥʝʩʫʚʘˁʝ ʥʘ ʟʘʛʘʜʫʚʘʯʠʪʝ ʥʘ 
ʚʦʟʜʫʭʦʪ ʚʦ ɽʚʨʦʧʘ (ɽʄɽʇ) ʢʦʥ ʂʦʥʚʝʥʮʠʿʘʪʘ ʥʘ UNECE ʦʜ 1979 
ʛʦʜʠʥʘ ʟʘ ʜʘʣʝʢʫʩʝʞʥʦ ʧʨʝʢʫʛʨʘʥʠʯʥʦ ʟʘʛʘʜʫʚʘˁʝ ʥʘ ʚʦʟʜʫʭʦʪ 
(Ăʉʣ. ʚʝʩʥʠʢ ʥʘ ʈʄñ ʙʨ. 24/10); 

¶ ɿʘʢʦʥ ʟʘ ʨʘʪʠʬʠʢʘʮʠʿʘ ʥʘ ʇʨʦʪʦʢʦʣʦʪ ʟʘ ʢʦʥʪʨʦʣʘ ʥʘ ʝʤʠʩʠʠʪʝ 
ʦʜ ʠʩʧʘʨʣʠʚʠ ʦʨʛʘʥʩʢʠ ʩʦʝʜʠʥʝʥʠʿʘ (VOC) ʠʣʠ ʥʠʚʥʠʪʝ 
ʧʨʝʢʫʛʨʘʥʠʯʥʠ ʧʨʝʥʝʩʫʚʘˁʘ ʦʜ 1991 ʛʦʜʠʥʘ ʢʦʥ ʂʦʥʚʝʥʮʠʿʘʪʘ ʥʘ 
UNECE ʦʜ 1979 ʛʦʜʠʥʘ ʟʘ ʜʘʣʝʢʫʩʝʞʥʦ ʧʨʝʢʫʛʨʘʥʠʯʥʦ 
ʟʘʛʘʜʫʚʘˁʝ ʥʘ ʚʦʟʜʫʭʦʪ (Ăʉʣ. ʚʝʩʥʠʢ ʥʘ ʈʄñ ʙʨ.24 /10); 

¶ ɿʘʢʦʥ ʟʘ ʨʘʪʠʬʠʢʘʮʠʿʘ ʥʘ ʇʨʦʪʦʢʦʣʦʪ ʟʘ ʢʦʥʪʨʦʣʘ ʥʘ ʝʤʠʩʠʠʪʝ 
ʦʜ ʘʟʦʪʥʠ ʦʢʩʠʜʠ ʠʣʠ ʥʠʚʥʠʪʝ ʧʨʝʢʫʛʨʘʥʠʯʥʠ ʧʨʝʥʝʩʫʚʘˁʘ ʦʜ 
1988 ʛʦʜʠʥʘ ʢʦʥ ʂʦʥʚʝʥʮʠʿʘʪʘ ʥʘ UNECE ʦʜ 1979 ʛʦʜʠʥʘ ʟʘ 
ʜʘʣʝʢʫʩʝʞʥʦ ʧʨʝʢʫʛʨʘʥʠʯʥʦ ʟʘʛʘʜʫʚʘˁʝ ʥʘ ʚʦʟʜʫʭʦʪ (Ăʉʣ. ʚʝʩʥʠʢ 
ʥʘ ʈʄñ ʙʨ. 24/10); 

 

ɻʨʘʥʠʯʥʠ ʠ ʮʝʣʥʠ ʚʨʝʜʥʦʩʪʠ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠ ʩʫʧʩʪʘʥʮʠ ʚʦ 
ʘʤʙʠʝʥʪʥʠʦʪ ʚʦʟʜʫʭ ʟʘ 2009 ʛʦʜʠʥʘ 

 

ʉʣʝʜʝˁʝʪʦ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʟʜʫʭʦʪ ʩʝ ʚʨʰʠ ʧʨʝʢʫ ʩʧʦʨʝʜʙʘ ʥʘ 
ʠʟʤʝʨʝʥʠʪʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠʪʝ ʩʫʧʩʪʘʥʮʠ ʚʦ ʚʦʟʜʫʭʦʪ ʠ 
ʛʨʘʥʠʯʥʠʪʝ ʚʨʝʜʥʦʩʪʠ, ʧʨʘʛʦʚʠʪʝ ʥʘ ʘʣʘʨʤʠʨʘˁʝ, ʤʘʨʛʠʥʠ ʥʘ 
ʪʦʣʝʨʘʥʮʠʿʘ ʟʘ ʛʨʘʥʠʯʥʘ ʚʨʝʜʥʦʩʪ, ʮʝʣʥʠ ʚʨʝʜʥʦʩʪʠ ʠ ʜʦʣʛʦʨʦʯʥʠ ʮʝʣʠ 
ʜʘʜʝʥʠ ʚʦ ʛʦʨʝʥʘʚʝʜʝʥʘʪʘ ʫʨʝʜʙʘ ʠ ʩʝ ʧʨʠʢʘʞʘʥʠ ʚʦ ʊʘʙʝʣʠʪʝ 1-3. 
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ʊʘʙʝʣʘ 1. ɻʨʘʥʠʯʥʠ ʚʨʝʜʥʦʩʪʠ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʯʦʚʝʢʦʚʦ ʟʜʨʘʚʿʝ 

 

 

ɿʘʛʘʜʫʚ
ʘʯʢʘ 
ʩʫʧʩʪʘʥ
ʮʘ 

ʇʨʦʩʝʯʝʥ 
ʧʝʨʠʦʜ 

ɻʨʘʥʠʯʥʘ 
ʚʨʝʜʥʦʩʪ ʢʦʿʘ 
ʪʨʝʙʘ ʜʘ ʩʝ 
ʜʦʩʪʠʛʥʝ ʚʦ 
2012 ʛʦʜ. 

ɼʦʟʚʦʣʝʥ 
ʙʨʦʿ ʥʘ 

ʥʘʜʤʠʥʫʚʘˁʘ 
ʚʦ ʪʝʢʦʪ ʥʘ 
ʛʦʜʠʥʘʪʘ 

ʄʘʨʛʠʥʘ 
ʥʘ 

ʪʦʣʝʨʘʥʮʠʿ
ʘ ʟʘ 2009 
ʛʦʜ. 

ɻʨʘʥʠʯʥʘ 
ʚʨʝʜʥʦʩʪ 
ʟʘ 2009 
ʛʦʜ. 

ʇʨʘʛ ʥʘ 
ʘʣʘʨʤʠʨʘ
ˁʝ 

SO2 1 ʯʘʩ 350 Õg/m3 24 90 Õg/m3 440 Õg/
m3 

 

 24 ʯʘʩʘ 125 Õg/m3 3 - 125 Õg/
m3 

 

 3 
ʧʦʩʣʝʜʦʚʘʪʝʣ
ʥʠ ʯʘʩʦʚʠ 

    500 Õg/
m3 

NO2 1 ʯʘʩ 200 Õg/m3 18 60 Õg/m3 260 Õg/
m3 

 

 1 ʛʦʜʠʥʘ 40 Õg/m3 0 12 Õg/m3 52 Õg/m3 
 

 3 
ʧʦʩʣʝʜʦʚʘʪʝʣ
ʥʠ ʯʘʩʦʚʠ 

    400 Õg/
m3 

PM10 24 ʯʘʩʘ 50 Õg/m3 35 9 Õg/m3 59 Õg/m3 
 

 1 ʛʦʜʠʥʘ 40 Õg/m3 0 7 Õg/m3 47 Õg/m3 
 

Pb 1 ʛʦʜʠʥʘ 0.5 Õg/m3 0 0.3 Õg/m3 0,8 Õg/
m3 

 

C6H6 1 ʛʦʜʠʥʘ 5 Õg/m3 0 3 Õg/m3 8 Õg/m3 
 

CO ʄʘʢʩʠʤʘʣʥʘ 
ʜʥʝʚʥʘ 8 
ʯʘʩʦʚʥʘ 
ʩʨʝʜʥʘ 
ʚʨʝʜʥʦʩʪ 

10 mg/m3 0 4 mg/m3 14 mg/
m3 
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ʊʘʙʝʣʘ 2. ɻʨʘʥʠʯʥʠ ʚʨʝʜʥʦʩʪʠ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʝʢʦʩʠʩʪʝʤʠ ʠ ʚʝʛʝʪʘʮʠʿʘ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɿʘʛʘʜʫʚʘʯʢ
ʘ 

ʩʫʧʩʪʘʥʮʘ 

ɿʘʰʪʠʪʘ ʇʨʦʩʝʯʝʥ 
ʧʝʨʠʦʜ 

ɻʨʘʥʠʯʥʘ 
ʚʨʝʜʥʦʩʪ ʢʦʿʘ 
ʪʨʝʙʘ ʜʘ ʩʝ 
ʜʦʩʪʠʛʥʝ ʚʦ 
2012 ʛʦʜ. 

ʄʘʨʛʠʥʘ ʥʘ 
ʪʦʣʝʨʘʥʮʠʿʘ ʟʘ 

2009 

ɻʨʘʥʠʯʥʘ 
ʚʨʝʜʥʦʩʪ 
ʟʘ 2009 
ʛʦʜ. 

SO2 ɽʢʦʩʠʩʪʝʤʠ ɻʦʜʠʥʘ 

ɿʠʤʩʢʠ 
ʧʝʨʠʦʜ 

20 Õg/m3 - 20 Õg/m3 

NOx 
(NO + 
NO2) 

ɺʝʛʝʪʘʮʠʿʘ ɻʦʜʠʥʘ 30 Õg/m3 - 30 Õg/m3 
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ʊʘʙʝʣʘ 3. ʎʝʣʥʠ ʚʨʝʜʥʦʩʪʠ ʟʘ ʦʟʦʥ 

 

 

ɿʘʛʘʜʫʚʘʯʢʘ 
ʩʫʧʩʪʘʥʮʘ 

ʇʨʦʩʝʯʝʥ ʧʝʨʠʦʜ ʎʝʣʥʘ ʚʨʝʜʥʦʩʪ 
ʟʘ 2010 

 

ʄʘʢʩʠʤʘʣʥʘ 
ʜʥʝʚʥʘ 8 ʯʘʩʦʚʥʘ 
ʩʨʝʜʥʘ ʚʨʝʜʥʦʩʪ 

ʎʝʣʥʘ ʚʨʝʜʥʦʩʪ 
ʟʘ ʟʘʰʪʠʪʘ ʥʘ 
ʯʦʚʝʢʦʚʦ ʟʜʨʘʚʿʝ 

120 Õg/m3, ʥʝ ʩʤʝʝ ʜʘ ʙʠʜʝ 
ʥʘʜʤʠʥʘʪʘ ʚʦ ʧʦʚʝ˃ʝ ʦʜ 25 
ʜʝʥʦʚʠ ʚʦ ʢʘʣʝʥʜʘʨʩʢʘ ʛʦʜʠʥʘ 
ʩʦ ʩʨʝʜʥʘ ʚʨʝʜʥʦʩʪ ʠʟʤʝʨʝʥʘ ʟʘ 

ʧʝʨʠʦʜ ʦʜ ʪʨʠ ʛʦʜʠʥʠ 

ʆʟʦʥ   

ɸʆʊ40, ʧʨʝʩʤʝʪʘʥʘ 
ʦʜ ʝʜʥʦʯʘʩʦʚʥʠʪʝ 
ʚʨʝʜʥʦʩʪʠ ʦʜ ʤʘʿ 

ʜʦ ʿʫʣʠ 

ʎʝʣʥʘ ʚʨʝʜʥʦʩʪ 
ʟʘ ʟʘʰʪʠʪʘ ʥʘ 
ʚʝʛʝʪʘʮʠʿʘ 

18000 Õg/m3*h , ʧʨʝʩʤʝʪʘʥʘ 
ʩʨʝʜʥʘ ʚʨʝʜʥʦʩʪ ʟʘ ʧʝʨʠʦʜ ʦʜ 5 

ʛʦʜʠʥʠ 

ʇʨʦʩʝʯʝʥ ʧʝʨʠʦʜ ɼʦʣʛʦʨʦʯʥʘ ʮʝʣ 
 

ʄʘʢʩʠʤʘʣʥʘ 
ʜʥʝʚʥʘ 8 ʯʘʩʦʚʥʘ 
ʩʨʝʜʥʘ ʚʨʝʜʥʦʩʪ 
ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ 
ʚʦ ʪʝʢʦʪ ʥʘ 
ʢʘʣʝʥʜʘʨʩʢʘ 
ʛʦʜʠʥʘ 

ɼʦʣʛʦʨʦʯʥʘ ʮʝʣ 
ʟʘ ʟʘʰʪʠʪʘ ʥʘ 
ʯʦʚʝʢʦʚʦ ʟʜʨʘʚʿʝ 

120 Õg/m3 

ɸʆʊ40, ʧʨʝʩʤʝʪʘʥʘ 
ʦʜ ʝʜʥʦʯʘʩʦʚʥʠʪʝ 
ʚʨʝʜʥʦʩʪʠ ʦʜ ʤʘʿ 

ʜʦ ʿʫʣʠ 

ɼʦʣʛʦʨʦʯʥʘ ʮʝʣ 
ʟʘ ʟʘʰʪʠʪʘ ʥʘ 
ʚʝʛʝʪʘʮʠʿʘ 

6000 Õg/m3*h 

ʇʨʦʩʝʯʝʥ ʧʝʨʠʦʜ ʇʨʘʛʦʚʠ 
 

3 ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ 
ʯʘʩʘ 

ʇʨʘʛ ʥʘ 
ʧʨʝʜʫʧʨʝʜʫʚʘˁʝ 

180 Õg/m3 

3 ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ 
ʯʘʩʘ 

ʇʨʘʛ ʥʘ 
ʘʣʘʨʤʠʨʘˁʝ 

240 Õg/m3 
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ɽʤʠʩʠʠ ʚʦ ʚʦʟʜʫʭʦʪ 

ʇʨʠʙʠʨʘˁʝʪʦ ʠ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʟʘ ʝʤʠʩʠʠ ʚʦ ʚʦʟʜʫʭʦʪ ʩʝ 
ʚʨʰʠ ʢʦʥʪʠʥʫʠʨʘʥʦ ʚʦ ʪʝʢʦʪ ʥʘ ʮʝʣʘʪʘ ʛʦʜʠʥʘ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʨʘʙʦʪʘʪʘ ʥʘ 
ʩʝʢʪʦʨʦʪ ʄʘʢʝʜʦʥʩʢʠ ʠʥʬʦʨʤʘʪʠʚʝʥ ʮʝʥʪʘʨ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ. ʇʨʝʢʫ 
ʜʦʙʠʝʥʠʪʝ ʧʦʜʘʪʦʮʠ ʦʜ ʤʝʨʝˁʘʪʘ ʥʘ ʝʤʠʩʠʠʪʝ ʥʘ ʧʦʛʦʣʝʤʠʪʝ ʢʦʤʧʘʥʠʠ 
ʢʦʠ ʝʤʠʪʠʨʘʘʪ ʟʘʛʘʜʫʚʘʯʢʠ ʩʫʧʩʪʘʥʮʠ ʚʦ ʚʦʟʜʫʭʦʪ ʩʝ ʩʣʝʜʘʪ ʠ 
ʢʦʣʠʯʠʥʠʪʝ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠʪʝ ʩʫʧʩʪʘʥʮʠ ʥʘ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʈʝʧʫʙʣʠʢʘ 
ʄʘʢʝʜʦʥʠʿʘ ʥʘ ʛʦʜʠʰʥʦ ʥʠʚʦ. 

ʆʚʠʝ ʧʦʜʘʪʦʮʠ ʩʝ ʜʦʧʦʣʥʫʚʘʘʪ ʩʦ ʧʦʜʘʪʦʮʠʪʝ ʦʜ ʧʨʦʮʝʥʢʠʪʝ ʥʘ ʝʤʠʩʠʠ 
ʥʘ ʟʘʛʘʜʫʚʘʯʢʠʪʝ ʩʫʧʩʪʘʥʮʠ ʚʦ ʚʦʟʜʫʭʦʪ ʩʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʩʪʘʪʠʩʪʠʯʢʠʪʝ 
ʧʦʜʘʪʦʮʠ ʦʜ ʩʝʢʪʦʨʠʪʝ ʝʥʝʛʝʪʠʢʘ, ʠʥʜʫʩʪʨʠʿʘ ʠ ʟʝʤʿʦʜʝʣʠʝ, ʢʘʢʦ ʠ 
ʧʦʜʘʪʦʮʠʪʝ ʦʜ ʢʘʪʘʩʪʘʨʦʪ ʥʘ ʟʘʛʘʜʫʚʘʯʠ ʠ ʟʘʛʘʜʫʚʘʯʢʠ ʩʫʧʩʪʘʥʮʠ ʥʘ 
ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ.  

ʉʦʛʣʘʩʥʦ ʂʦʥʚʝʥʮʠʿʘʪʘ ʟʘ ʧʨʝʢʫʛʨʘʥʠʯʝʥ ʧʨʝʥʦʩ ʥʘ ʘʝʨʦʟʘʛʘʜʫʚʘˁʝʪʦ,  
ʚʦʩʧʦʩʪʘʚʝʥʘ ʝ ʠʥʚʝʥʪʘʨʠʟʘʮʠʿʘʪʘ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠʪʝ ʩʫʧʩʪʘʥʮʠ ʚʦ  
ʚʦʟʜʫʭʦʪ ʧʦ ʇʨʦʛʨʘʤʘʪʘ CORINAIR (CoR Inventory for Air Emission), ʠ 
ʠʩʪʘʪʘ ʝ ʨʝʛʫʣʠʨʘʥʘ ʩʦ ʧʦʜʟʘʢʦʥʩʢʠʦʪ ʘʢʪ ʇʨʘʚʠʣʥʠʢ ʟʘ ʤʝʪʦʜʦʣʠʛʠʿʘʪʘ 
ʟʘ ʠʥʚʝʥʪʘʨʠʟʘʮʠʿʘ ʠ ʫʪʚʨʜʫʚʘˁʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʝʤʠʩʠʠ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠʪʝ 
ʩʫʧʩʪʘʥʮʠ ʚʦ ʘʪʤʦʩʬʝʨʘʪʘ ʚʦ ʪʦʥʠ ʛʦʜʠʰʥʦ ʟʘ ʩʠʪʝ ʚʠʜʦʚʠ ʜʝʿʥʦʩʪʠ, 
ʢʘʢʦ ʠ ʜʨʫʛʠ ʧʦʜʘʪʦʮʠ ʟʘ ʜʦʩʪʘʚʫʚʘˁʝ ʚo ʇʨʦʛʨʘʤʘʪʘ ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʥʘ 
ʚʦʟʜʫʭʦʪ ʥʘ ɽʚʨʦʧʘ (ɽʄɽʇ) ʢʦʿ ʩʝ ʜʦʥʝʩʝ ʚʦ ʥʦʝʤʚʨʠ 2007 ʛʦʜʠʥʘ.  

ʆʚʘʘ ʧʨʦʛʨʘʤʘ ʠʤʘ ʨʘʟʚʠʝʥʘ ʝʜʠʥʩʪʚʝʥʘ ʥʦʤʝʥʢʣʘʪʫʨʘ ʠ ʤʝʪʦʜʦʣʦʛʠʿʘ 
(SNAP - Selected Nomenclature of Air Pollution) ʟʘ ʧʨʠʢʘʟ ʥʘ ʢʦʣʠʯʠʥʠʪʝ 
ʥʘ ʦʩʥʦʚʥʠʪʝ ʟʘʛʘʜʫʚʘʯʢʠ ʩʫʧʩʪʘʥʮʠ: ʩʫʣʬʫʨ ʜʠʦʢʩʠʜ, ʘʟʦʪʥʠ ʦʢʩʠʜʠ, 
ʿʘʛʣʝʨʦʜʝʥ ʤʦʥʦʢʩʠʜ ʠ ʚʢʫʧʥʠ ʩʫʩʧʝʥʜʠʨʘʥʠ ʯʝʩʪʠʯʢʠ ʧʦ ʜʘʜʝʥʠ 
ʩʝʢʪʦʨʠ. ʂʦʨʠʩʪʝˁʝʪʦ ʥʘ ʦʚʘʘ ʥʦʤʝʥʢʣʘʪʫʨʘ ʝ ʩʦ ʮʝʣ ʜʘ ʩʝ ʜʦʙʠʝ 
ʢʦʤʧʘʪʠʙʠʣʥʦʩʪ ʠ ʩʧʦʨʝʜʣʠʚʦʩʪ ʥʘ ʥʘʰʠʪʝ ʧʦʜʘʪʦʮʠʪʝ ʩʦ ʧʦʜʘʪʦʮʠʪʝ ʦʜ 
ʟʝʤʿʠʪʝ ʥʘ ɽʋ.  

ʆʩʥʦʚʥʠʪʝ ʩʝʢʪʦʨʠ ʜʘʜʝʥʠ ʚʦ ʥʦʤʝʥʢʣʘʪʫʨʘʪʘ (SNAP - Selected 
Nomenclature of Air Pollution), ʩʦ ʮʝʣ ʧʦʝʜʥʦʩʪʚʥʦ ʧʨʠʢʘʞʫʚʘˁʝ ʥʘ 
ʢʦʣʠʯʠʥʠʪʝ ʥʘ ʝʤʠʩʠʠʪʝ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠʪʝ ʩʫʧʩʪʘʥʮʠ, ʩʝ ʢʘʪʝʛʦʨʠʟʠʨʘʥʠ 
ʚʦ ʩʝʜʫʤ ʩʝʢʪʦʨʠ ʢʘʢʦ ʅʘʮʠʦʥʘʣʝʥ ʬʦʨʤʘʪ ʟʘ ʠʟʚʝʩʪʫʚʘˁʝ NFR(National 
format reporting): 
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ʊʘʙʝʣʘ 4. NFR ʩʝʢʪʦʨʠ 

 

 

ʂʦʣʠʯʠʥʠʪʝ ʥʘ ʦʩʥʦʚʥʠʪʝ ʟʘʛʘʜʫʚʘʯʢʠ ʩʫʧʩʪʘʥʮʠ TSP, NH3, NMVOC, CO, 
Nʆx ʨʘʩʧʨʝʜʝʣʝʥʠ ʧʦ NFR ʩʝʢʪʦʨʠ ʩʝ ʧʨʠʢʘʞʘʥʠ ʧʦʜʦʣʫ ʚʦ ʠʟʚʝʰʪʘʿʦʪ 
ʚʦ ʧʦʛʣʘʚʿʝʪʦ ʆʮʝʥʢʘ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʟʜʫʭʦʪ. 

ɺʢʫʧʥʠʪʝ ʢʦʣʠʯʠʥʠ ʥʘ ʦʩʥʦʚʥʠʪʝ ʟʘʛʘʜʫʚʘʯʢʠ ʩʫʧʩʪʘʥʮʠʠ TSP, NH3, 

NMVOC, CO, NOx, SO2, ʟʘ 2009 ʛʦʜʠʥʘ ʥʘ ʥʠʚʦ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ 
ʦʜʨʝʜʝʥʠ ʩʦʛʣʘʩʥʦ ʇʨʘʚʠʣʥʠʢʦʪ ʩʦ ʢʦʿ ʝ ʦʜʨʝʜʝʥʘ ʤʝʪʦʜʦʣʦʛʠʿʘʪʘ ʟʘ 
ʠʥʚʝʥʪʘʨʠʟʘʮʠʿʘ CORINAIR, ʘ ʠʟʨʘʟʝʥʠ ʚʦ ʢʠʣʦʪʦʥʠ ʥʘ ʛʦʜʠʥʘ, ʩʝ 
ʜʘʜʝʥʠ ʥʘ ɻʨʘʬʠʢʦʥ ʙʨ.1. 

 

NFR ʩʝʢʪʦʨ 

ɽʥʝʨʛʠʿʘ 

ʊʨʘʥʩʧʦʨʪ 

ʀʥʜʫʩʪʨʠʩʢʠ ʧʨʦʮʝʩʠ 

ʈʘʩʪʚʦʨʫʚʘʯʠ ʠ ʫʧʦʪʨʝʙʘ ʥʘ ʦʩʪʘʥʘʪʠ ʧʨʦʜʫʢʪʠ 

ɿʝʤʿʦʜʝʣʠʝ 

ʆʪʧʘʜ 

ʆʩʪʘʥʘʪʦ 
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ɻʨʘʬʠʢʦʥ 1 

 
ʉʦ ʮʝʣ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʚʢʫʧʥʠʪʝ ʢʦʣʠʯʠʥʠ ʥʘ ʝʤʠʩʠʠ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠʪʝ 
ʩʫʧʩʪʘʥʮʠ ʥʘ ʛʦʜʠʰʥʦ ʥʠʚʦ, ʚʦ ʿʘʥʫʘʨʠ 2010 ʛʦʜʠʥʘ ʙʝʰʝ ʫʩʚʦʝʥ 
ʇʨʘʚʠʣʥʠʢʦʪ ʟʘ ʢʦʣʠʯʠʥʠʪʝ ʥʘ ʛʦʨʥʠʪʝ ʛʨʘʥʠʮʠ-ʧʣʘʬʦʥʠʪʝ ʥʘ ʝʤʠʩʠʠʪʝ 
ʥʘ ʟʘʛʘʜʫʚʘʯʢʠʪʝ ʩʫʧʩʪʘʥʮʠ ʩʦ ʮʝʣ ʫʪʚʨʜʫʚʘˁʝ ʥʘ ʧʨʦʝʢʮʠʠ ʟʘ ʦʜʨʝʜʝʥ 
ʚʨʝʤʝʥʩʢʠ ʧʝʨʠʦʜ ʢʦʠ ʩʝ ʦʜʥʝʩʫʚʘʘʪ ʥʘ ʥʘʤʘʣʫʚʘˁʝʪʦ ʥʘ ʢʦʣʠʯʠʥʠʪʝ ʥʘ 
ʝʤʠʩʠʠʪʝ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠʪʝ ʩʫʧʩʪʘʥʮʠ ʥʘ ʛʦʜʠʰʥʦ ʥʠʚʦ. ɺʦ ʧʨʘʚʠʣʥʠʢʦʪ 
ʩʝ ʧʨʦʧʠʰʘʥʠ ʢʦʣʠʯʠʥʠʪʝ ʥʘ ʛʦʨʥʠʪʝ ʛʨʘʥʠʮʠ - ʧʣʘʬʦʥʠ ʥʘ ʝʤʠʩʠʠʪʝ ʥʘ 
ʟʘʛʘʜʫʚʘʯʢʠʪʝ ʩʫʧʩʪʘʥʮʠ ʧʨʠʢʘʞʘʥʠ ʚʦ ʩʣʝʜʥʘʪʘ ʊʘʙʝʣʘ 5: 
 

ʊʘʙʝʣʘ 5. ʇʨʠʢʘʟ ʥʘ ʛʦʨʥʠ ʛʨʘʥʠʮʠïʧʣʘʬʦʥʠ ʥʘ ʝʤʠʩʠʠʪʝ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠʪʝ 
ʩʫʧʩʪʘʥʮʠ ʰʪʦ ʪʨʝʙʘ ʜʘ ʩʝ ʜʦʩʪʠʛʥʘʪ ʚʦ 2010 ʛʦʜʠʥʘ 

 

 
SO2 (kt / ʛʦʜ.) 

 

NOx (kt / ʛʦʜ.) VOC (kt / ʛʦʜ.) NH3 (kt / ʛʦʜ.) 

130 39 20 17 
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ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

ɿʝʤaj˃ʠ ʛʦ ʧʨʝʜʚʠʜ ʦʚʘ, ʥʘʧʨʘʚʝʥʘ ʝ ʩʧʦʨʝʜʙʘ ʥʘ ʧʦʜʘʪʦʮʠʪʝ ʟʘ 
ʚʢʫʧʥʠʪʝ ʢʦʣʠʯʠʥʠ ʥʘ ʦʚʠʝ ʟʘʛʘʜʫʚʘʯʢʠ ʩʫʧʩʪʘʥʮʠ ʚʦ ʧʦʩʣʝʜʥʠʪʝ 
ʥʝʢʦʣʢʫ ʛʦʜʠʥʠ ʠ ʛʦʨʥʠʪʝ ʛʨʘʥʠʮʠ ï ʧʣʘʬʦʥʠ ʟʘ 2010 ʛʦʜʠʥʘ. ʆʚʠʝ ʛʦʨʥʠ 
ʛʨʘʥʠʮʠ ʩʝ ʤʘʢʩʠʤʘʣʥʠ ʚʨʝʜʥʦʩʪʠ ʟʘ ʢʦʣʠʯʠʥʠʪʝ ʥʘ ʜʘʜʝʥʠʪʝ 
ʟʘʛʘʜʫʚʘʯʢʠ ʩʫʧʩʪʘʥʮʠ ʢʦʠ ʥʝ ʪʨʝʙʘ ʜʘ ʙʠʜʘʪ ʥʘʜʤʠʥʘʪʠ ʟʘʢʣʫʯʥʦ ʩʦ 
2010 ʛʦʜʠʥʘ. ʆʜ 2010-2020 ʛʦʜʠʥʘ ˃ʝ ʩʝ ʩʝ ʩʧʨʦʚʝʜʫʚʘ ʧʣʘʥ ʟʘ ʨʝʜʫʢʮʠʿʘ 
ʥʘ ʦʚʠʝ ʢʦʣʠʯʠʥʠ, ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʠʨʘʥʠ ʧʨʦʮʝʥʪʠ ʟʘ ʥʘʤʘʣʫʚʘˁʝ. 
ʉʧʦʨʝʜʙʘʪʘ ʥʘ ʢʦʣʠʯʠʥʠʪʝ ʦʜ 2007-2009 ʛʦʜʠʥʘ ʝ ʧʨʠʢʘʞʘʥʘ ʥʘ 
ɻʨʘʬʠʢʦʥʠʪʝ 2 ï 6. 

ʅʘ ɻʨʘʬʠʢʦʥ ʙʨ. 2 ʧʨʠʢʘʞʘʥʠ ʩʝ ʚʢʫʧʥʠʪʝ ʝʤʠʩʠʠ ʥʘ SO2 ʟʘ ʧʝʨʠʦʜ ʦʜ 
2007-2009 ʛʦʜʠʥʘ ʩʧʦʨʝʜʙʝʥʦ ʩʦ ʛʦʨʥʘʪʘ ʛʨʘʥʠʮʘ - ʧʣʘʬʦʥ ʟʘ ʦʚʘʘ 
ʟʘʛʘʜʫʚʘʯʢʘ ʩʫʧʩʪʘʥʮʘ ʟʘ 2010 ʛʦʜʠʥʘ. ʆʜ ʧʨʠʢʘʞʘʥʦʪʦ ʤʦʞʝ ʜʘ ʩʝ 
ʟʘʙʝʣʝʞʠ ʜʝʢʘ ʠʤʘ ʥʘʜʤʠʥʫʚʘˁʝ ʥʘ ʛʦʨʥʘʪʘ ʛʨʘʥʠʮʘ ïʧʣʘʬʦʥʦʪ ʟʘ 2010  
ʩʘʤʦ ʚʦ 2007 ʛʦʜʠʥʘ. 

 

ɻʨʘʬʠʢʦʥ 2 

ʅʘ ʩʣʝʜʥʠʦʪ ʛʨʘʬʠʢʦʥ ʧʨʠʢʘʞʘʥʠ ʩʝ ʚʢʫʧʥʠʪʝ ʝʤʠʩʠʠ ʟʘ NOx ʟʘ ʧʝʨʠʦʜ 
ʦʜ 2007-2009 ʛʦʜʠʥʘ ʩʧʦʨʝʜʙʝʥʦ ʩʦ ʛʦʨʥʘʪʘ ʛʨʘʥʠʮʘ-ʧʣʘʬʦʥʦʪ ʟʘ ʦʚʘʘ 
ʟʘʛʘʜʫʚʘʯʢʘ ʩʫʧʩʪʘʥʮʘ ʟʘ 2010 ʛʦʜʠʥʘ. ʀʩʪʦ ʪʘʢʘ, ʢʘʢʦ ʚʦ ʩʣʫʯʘʿʦʪ ʩʦ 
ʩʫʣʬʫʨ ʜʠʦʢʩʠʜʦʪ, ʤʦʞʝ ʜʘ ʩʝ ʟʘʙʝʣʝʞʠ ʥʘʜʤʠʥʫʚʘˁʝ ʥʘ ʛʦʨʘʥʘʪʘ 
ʛʨʘʥʠʮʘ ʟʘ 2010 ʛʦʜʠʥʘ ʩʘʤʦ ʚʦ 2007 ʛʦʜʠʥʘ. 



28  

  

ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

 

ɻʨʘʬʠʢʦʥ 3 

ɿʘ ʨʘʟʣʠʢʘ ʦʜ ʩʫʣʬʫʨ ʜʠʦʢʩʠʜʦʪ ʠ ʘʟʦʪʥʠʪʝ ʦʢʩʠʜʠ ʚʢʫʧʥʠʪʝ ʢʦʣʠʯʠʥʠ 
ʥʘ ʥʝʤʝʪʘʥʩʢʠʪʝ ʠʩʧʘʨʣʠʚʠ ʦʨʛʘʥʩʢʠ ʩʦʝʜʠʥʝʥʠʿʘ ʠʟʤʝʨʥʠ ʚʦ 2008 
ʦʜʥʦʩʥʦ 2009 ʛʦʜʠʥʘ ʿʘ ʥʘʜʤʠʥʫʚʘʘʪ ʛʦʨʥʘʪʘ ʛʨʘʥʠʮʘ ʜʘʜʝʥʘ ʟʘ 2010 
ʛʦʜʠʥʘ ʟʘ ʠʩʧʘʨʣʠʚʠʪʝ ʦʨʛʘʥʩʢʠ ʩʦʝʜʠʥʝʥʠʿʘ. ɿʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʛʦʨʥʘʪʘ 
ʛʨʘʥʠʮʘ-ʧʣʘʬʦʥʦʪ ʥʘ ʦʚʠʝ ʟʘʛʘʜʫʚʘʯʢʠ ʩʫʧʩʪʘʥʮʠ ʦʜ ʥʘʿʤʥʦʛʫ 20 kt/
ʛʦʜʠʥʘ ʧʦʪʨʝʙʥʦ ʝ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʢʦʣʠʯʠʥʠʪʝ ʥʘ ʦʚʠʝ ʟʘʛʘʜʫʚʘʯʢʠ 
ʩʫʧʩʪʘʥʮʠ ʚʦ ʦʜʥʦʩ ʥʘ 2009 ʛʦʜʠʥʘ ʟʘ ʦʢʦʣʫ 29,40 %. 
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ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

 

ɻʨʘʬʠʢʦʥ 4 

ɺʦ ʦʜʥʦʩ ʥʘ ʘʤʦʥʠʿʘʢʦʪ, ʚʢʫʧʥʠʪʝ ʢʦʣʠʯʠʥʠ ʟʘ ʦʚʘʘ ʟʘʛʘʜʫʚʘʯʢʘ 
ʩʫʧʩʪʘʥʮʘ ʟʘ ʧʝʨʠʦʜ ʦʜ 2008 - 2009 ʛʦʜʠʥʘ ʥʝ ʿʘ ʥʘʜʤʠʥʫʚʘʘʪ ʛʦʨʥʘʪʘ 
ʛʨʘʥʠʮʘ - ʧʣʘʬʦʥʦʪ ʟʘ 2010 ʛʦʜʠʥʘ. ʉʧʦʨʝʜ ʪʦʘ ʩʝ ʦʯʝʢʫʚʘ ʚʦ 2010 
ʛʦʜʠʥʘ ʧʦʩʪʘʚʝʥʘʪʘ ʛʦʨʥʘ ʛʨʘʥʠʮʘ ʟʘ ʦʚʘʘ ʟʘʛʘʜʫʚʘʯʢʘ ʩʫʧʩʪʘʥʮʘ ʜʘ ʥʝ 
ʙʠʜʝ ʥʘʜʤʠʥʘʪʘ.  
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ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

 

ɻʨʘʬʠʢʦʥ 5 

 

ʂʚʘʣʠʪʝʪ ʥʘ ʚʦʟʜʫʭ 

ɿʘ ʜʘ ʩʣʝʜʠ ʩʦʩʦʪʦʿʙʘ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʜʫʭʦʪ, ʧʦʪʨʝʙʥʦ ʝ ʜʘ ʩʝ ʚʨʰʠ 
ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠʪʝ ʩʫʧʩʪʘʥʮʠ ʠ ʠʩʪʠʪʝ ʜʘ ʩʝ ʠʜʝʥʪʠʬʠʢʫʚʘʘʪ 
ʢʚʘʣʠʪʘʪʠʚʥʦ ʠ ʢʚʘʥʪʠʪʘʪʠʚʥʦ. ʄʦʥʠʪʦʨʠʥʛʦʪ ʠʤʘ ʩʫʰʪʠʥʩʢʘ ʟʘʜʘʯʘ ʚʦ 
ʫʧʨʘʚʫʚʘˁʝʪʦ ʩʦ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ. ʀʤʝʥʦ, ʪʦʿ ʧʨʝʪʩʪʘʚʫʚʘ ʦʩʥʦʚʘ ʟʘ 
ʧʨʝʟʝʤʘˁʝ ʥʘ ʤʝʨʢʠ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʚʦʟʜʫʭʦʪ ʦʜ ʟʘʛʘʜʫʚʘˁʝ ʠ 
ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʟʜʫʭʦʪ. 

 

ʄʦʥʠʪʦʨʠʥʛ ʤʨʝʞʠ ʟʘ ʢʚʘʣʠʪʝʪ ʥʘ ʚʦʟʜʫʭ 

ɺʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ, ʤʦʥʠʪʦʨʠʥʛʦʪ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʘʤʙʠʝʥʪʥʠʦʪ 
ʚʦʟʜʫʭ ʛʦ ʚʨʰʘʪ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ ʧʨʦʩʪʦʨʥʦ 
ʧʣʘʥʠʨʘˁʝ, ʢʦʝ ʫʧʨʘʚʫʚʘ ʩʦ ɼʨʞʘʚʥʠʦʪ ʘʚʪʦʤʘʪʩʢʠ ʩʠʩʪʝʤ ʟʘ ʢʚʘʣʠʪʝʪ 
ʥʘ ʚʦʟʜʫʭ, ʢʘʢʦ ʠ ʋʧʨʘʚʘʪʘ ʟʘ ʭʠʜʨʦʤʝʪʝʦʨʦʣʦʰʢʠ ʨʘʙʦʪʠ (ʋʍʄʈ) ʠ 
ʀʥʩʪʠʪʫʪʦʪ ʟʘ ʿʘʚʥʦ ʟʜʨʘʚʿʝ (ʀɱɿ) ʩʦ ʎʝʥʪʨʠʪʝ ʟʘ ʿʘʚʥʦ ʟʜʨʘʚʿʝ ʦʜ ʉʢʦʧʿʝ 
ʠ ɺʝʣʝʩ.  
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ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ ʠ ʧʨʦʩʪʦʨʥʦ ʧʣʘʥʠʨʘˁʝ 
ʫʧʨʘʚʫʚʘ ʩʦ ɼʨʞʘʚʥʠʦʪ ʘʚʪʦʤʘʪʩʢʠ ʤʦʥʠʪʦʨʠʥʛ ʩʠʩʪʝʤ ʟʘ ʢʚʘʣʠʪʝʪ ʥʘ 
ʘʤʙʠʝʥʪʝʥ ʚʦʟʜʫʭ, ʢʦʿ ʩʝ ʩʦʩʪʦʠ ʦʜ 15 ʤʦʥʠʪʦʨʠʥʛ ʩʪʘʥʠʮʠ. ʃʦʢʘʮʠʠʪʝ ʥʘ 
ʤʦʥʠʪʦʨʠʥʛ ʩʪʘʥʠʮʠʪʝ ʩʝ ʧʨʠʢʘʞʘʥʠ ʥʘ ʩʣʝʜʥʘʪʘ ʩʣʠʢʘ. 

 

ʉʣʠʢʘ 3: ɼʨʞʘʚʝʥ ʘʚʪʦʤʘʪʩʢʠ ʤʦʥʠʪʦʨʠʥʛ ʩʠʩʪʝʤ ʟʘ ʢʚʘʣʠʪʝʪ ʥʘ ʘʤʙʠʝʥʪʝʥ 
ʚʦʟʜʫʭ 

ɸʚʪʦʤʘʪʩʢʠʪʝ ʤʦʥʠʪʦʨʠʥʛ ʩʪʘʥʠʮʠ ʟʘ ʢʚʘʣʠʪʝʪ ʥʘ ʚʦʟʜʫʭ ʚʨʰʘʪ 
ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʩʣʝʜʥʠʪʝ ʟʘʛʘʜʫʚʘʯʢʠ ʩʫʧʩʪʘʥʮʠ: 

V ʩʫʣʬʫʨ ʜʠʦʢʩʠʜ 

V ʘʟʦʪ ʜʠʦʢʩʠʜ 

V ʿʘʛʣʝʨʦʜ ʤʦʥʦʢʩʠʜ 

V ʦʟʦʥ 

V ʩʫʩʧʝʥʜʠʨʘʥʠ ʯʝʩʪʠʯʢʠ ʩʦ ʛʦʣʝʤʠʥʘ ʜʦ 10 ʤʠʢʨʦʤʝʪʨʠ(PM10) 
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ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

ʂʘʢʦ ʩʝ ʤʝʨʠ SO2? 

ɸʥʘʣʠʟʘʪʦʨʠʪʝ ʢʦʠ ʨʘʙʦʪʘʪ ʢʦʥʪʠʥʫʠʨʘʥʦ, ʛʦ ʩʣʝʜʘʪ ʩʫʣʬʫʨ ʜʠʦʢʩʠʜʦʪ 
ʩʦ ʧʨʠʤʝʥʘ ʥʘ ʤʝʪʦʜ ʥʘ ʫʣʪʨʘʚʠʦʣʝʪʦʚʘ ʬʣʫʦʨʝʩʮʝʥʮʠʿʘ. 
ʌʣʫʦʨʝʩʮʝʥʪʥʠʦʪ ʘʥʘʣʠʟʘʪʦʨ ʛʦ ʟʨʘʯʠ ʟʝʤʝʥʠʦʪ ʧʨʠʤʝʨʦʢ ʩʦ 
ʫʣʪʨʘʚʠʦʣʝʪʦʚʘ ʩʚʝʪʣʠʥʘ. ʄʦʣʝʢʫʣʠʪʝ ʥʘ ʩʫʣʬʫʨ ʜʠʦʢʩʠʜ ʘʧʩʦʨʙʠʨʘʘʪ 
ʜʝʣ ʦʜ ʦʚʘʘ ʝʥʝʨʛʠʿʘ ʠ ʿʘ ʨʝʤʠʪʠʨʘʘʪ ʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʙʨʘʥʦʚʘ 
ʜʦʣʞʠʥʘ ʥʘ ʩʚʝʪʣʠʥʘʪʘ. ʉʚʝʪʣʠʥʩʢʘʪʘ ʝʥʝʨʛʠʿʘ ʝʤʠʪʠʨʘʥʘ ʦʜ SO2 
ʤʦʣʝʢʫʣʠʪʝ ʝ ʧʨʦʧʦʨʮʠʦʥʘʣʥʘ ʩʦ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ SO2 ʚʦ ʟʝʤʝʥʠʦʪ 
ʧʨʠʤʝʨʦʢ. ʌʦʪʦ-ʤʫʣʪʠʧʣʠʮʠʨʘʯʢʘʪʘ ˃ʝʣʠʿʘ ʿʘ ʤʝʨʠ ʝʤʠʪʠʨʘʥʘʪʘ 
ʩʚʝʪʣʠʥʘ ʠ ʿʘ ʢʦʥʚʝʨʪʠʨʘ ʚʦ ʜʝʣʦʚʠ ʥʘ ʤʠʣʠʦʥ ʤʝʨʝˁʘ. ʇʦʜʘʪʦʮʠʪʝ ʦʜ 
ʘʥʘʣʠʟʘʪʦʨʦʪ ʩʝ ʪʨʘʥʩʤʠʪʠʨʘʘʪ ʚʦ ʘʚʪʦʤʘʪʠʟʠʨʘʥ ʩʠʩʪʝʤ ʟʘ ʩʦʙʠʨʘˁʝ 
ʥʘ ʧʦʜʘʪʦʮʠ. ɺʦ 2009, ɼɸʄʉʂɺ ʦʧʝʨʠʨʘʰʝ ʩʦ 14 ʘʥʘʣʠʟʘʪʦʨʠ ʟʘ 
ʤʝʨʝˁʝ ʥʘ SO2. 

ʂʘʢʦ ʩʝ ʤʝʨʠ CO?ULFUR DIOXIDE (SO 2  

ɱʘʛʣʝʨʦʜʦʪ ʤʦʥʦʢʩʠʜ ʩʝ ʩʣʝʜʠ ʢʦʥʪʠʥʫʠʨʘʥʦ ʩʦ ʘʥʘʣʠʟʘʪʦʨʠ ʢʦʠ ʨʘʙʦʪʘʪ 
ʥʘ ʤʝʪʦʜ ʥʘ ʥʝ-ʜʠʩʧʝʨʟʠʚʥʘ ʠʥʬʨʘʮʨʚʝʥʘ ʬʦʪʦʤʝʪʨʠʿʘ. ʇʨʠ ʧʨʠʤʝʥʘʪʘ 
ʥʘ ʦʚʦʿ ʤʝʪʦʜ ʧʨʠʤʝʨʦʢ ʦʜ ʘʤʙʠʝʥʪʝʥ ʚʦʟʜʫʭ ʩʝ ʚʦʚʣʝʢʫʚʘ ʚʦ ˃ʝʣʠʿʘʪʘ 
ʟʘ ʟʝʤʘˁʝ ʧʨʠʤʝʨʦʮʠ ʧʨʠ ʰʪʦ ʟʨʘʢ ʦʜ ʠʥʬʨʘʮʨʚʝʥʘ ʩʚʝʪʣʠʥʘ ʧʦʤʠʥʫʚʘ 
ʥʠʟ ʥʝʛʦ. ɱʘʛʣʝʨʦʜʥʠʦʪ ʤʦʥʦʢʩʠʜ ʿʘ ʘʧʩʦʨʙʠʨʘ ʠʥʬʨʘ-ʮʨʚʝʥʘʪʘ 
ʩʚʝʪʣʠʥʘ, ʧʨʠ ʰʪʦ ʩʝʢʦʝ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʠʥʪʝʥʟʠʪʝʪʦʪ ʥʘ ʟʨʘʢʦʪ ʩʝ 
ʜʦʣʞʠ ʥʘ ʧʨʠʩʫʩʪʚʦʪʦ ʥʘ ʿʘʛʣʝʨʦʜ ʤʦʥʦʢʩʠʜ. ʅʘʤʘʣʫʚʘˁʝʪʦ ʝ ʜʠʨʝʢʪʥʦ 
ʧʦʚʨʟʘʥʦ ʩʦ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ CO ʚʦ ʘʤʙʠʝʥʪʥʠʦʪ ʚʦʟʜʫʭ.  ɼʝʪʝʢʪʦʨʦʪ ʿʘ 
ʤʝʨʠ ʨʘʟʣʠʢʘʪʘ ʥʘ ʟʨʘʢʦʪ ʚʦ ˃ʝʣʠʿʘʪʘ ʟʘ ʟʝʤʘˁʝ ʧʨʠʤʝʨʦʮʠ ʠ 
ʧʘʨʘʣʝʣʥʠʦʪ ʟʨʘʢ ʢʦʿ ʧʦʤʠʥʫʚʘ ʥʠʟ ʨʝʬʝʨʝʥʪʥʘʪʘ ˃ʝʣʠʿʘ ʚʦ ʢʦʿʘ ʥʝʤʘ 
ʧʨʠʩʫʩʪʚʦ ʥʘ ʿʘʛʣʝʨʦʜ ʤʦʥʦʢʩʠʜ. ʈʘʟʣʠʢʘʪʘ ʩʝ ʧʨʝʪʚʦʨʘ ʚʦ ʠʟʤʝʨʝʥʘ 
ʢʦʣʠʯʠʥʘ ʥʘ ʿʘʛʣʝʨʦʜ ʤʦʥʦʢʩʠʜ. ʇʦʜʘʪʦʮʠʪʝ ʦʜ ʘʥʘʣʠʟʘʪʦʨʦʪ ʩʝ 
ʪʨʘʥʩʤʠʪʠʨʘʘʪ ʚʦ ʘʚʪʦʤʘʪʠʟʠʨʘʥ ʩʠʩʪʝʤ ʟʘ ʩʦʙʠʨʘˁʝ ʥʘ ʧʦʜʘʪʦʮʠ. ɺʦ 
2009, ɼɸʄʉʂɺ ʦʧʝʨʠʨʘʰʝ ʩʦ 14 ʘʥʘʣʠʟʘʪʦʨʠ ʟʘ ʤʝʨʝˁʝ ʥʘ CO. 

 

ʂʘʢʦ ʩʝ ʤʝʨʠ NO2? 

ɸʟʦʪ ʜʠʦʢʩʠʜ ʩʝ ʩʣʝʜʠ ʢʦʥʪʠʫʥʠʨʘʥʦ ʩʦ ʧʦʤʦʰ ʥʘ ʘʥʘʣʠʟʘʪʦʨʠ ʢʦʠ ʛʦ 
ʫʧʦʪʨʝʙʫʚʘʘʪ ʧʨʠʥʮʠʧʦʪ ʥʘ ʬʦʪʦʭʝʤʠʩʢʘ ʜʝʪʝʢʮʠʿʘ ʥʘ 
ʭʝʤʠʣʫʤʠʥʠʩʮʝʥʮʠʿʘ (ʩʚʝʪʣʠʥʘ) ʢʦʿʘ ʧʨʦʠʟʣʝʛʫʚʘ ʦʜ ʨʝʘʢʮʠʿʘʪʘ ʤʝʺʫ 
ʛʘʩʦʚʠʪ ʘʟʦʪ ʤʦʥʦʢʩʠʜ ʠ ʛʘʩʦʚʠʪ ʦʟʦʥ. 

ʂʦʛʘ ʨʝʘʛʠʨʘʘʪ ʦʚʠʝ ʜʚʘ ʛʘʩʘ ʩʝ ʬʦʨʤʠʨʘ ʩʚʝʪʣʠʥʘ ʥʘ ʩʧʝʮʠʬʠʯʥʘ 
ʙʨʘʥʦʚʘ ʜʦʣʞʠʥʘ. ʇʨʠ ʨʘʙʦʪʝˁʝʪʦ ʥʘ ʘʥʘʣʠʟʘʪʦʨʦʪ, ʟʝʤʝʥʠʦʪ ʧʨʠʤʝʨʦʢ 
ʥʘ ʚʦʟʜʫʭ ʩʝ ʚʦʚʣʝʢʫʚʘ ʚʦ ʘʥʘʣʠʟʘʪʦʨʦʪ ʠ ʩʝ ʜʝʣʠ ʥʘ ʜʚʘ ʧʨʦʪʦʢʘ(ʜʝʣʘ). 
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ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

ʇʨʚʠʦʪ ʚʦʟʜʫʰʝʥ ʧʨʦʪʦʢ ʨʝʘʛʠʨʘ ʜʠʨʝʢʪʥʦ ʩʦ ʦʟʦʥ (ʢʦʿ ʩʝ ʩʦʟʜʘʚʘ ʩʦ 
ʛʝʥʝʨʘʪʦʨʦʪ ʚʛʨʘʜʝʥ ʚʦ ʘʥʘʣʠʟʘʪʦʨʦʪ) ʠ ʜʦʙʠʝʥʘʪʘ ʩʚʝʪʣʦʩʥʘ ʝʥʝʨʛʠʿʘ ʝ 
ʧʨʦʧʦʨʮʠʦʥʘʣʥʘ ʩʦ ʘʟʦʪ ʤʦʥʦʢʩʠʜ ʥʘ ʧʨʠʤʝʨʦʢʦʪ. ɹʠʜʝʿ˃ʠ NO2 ʥʝ 
ʨʝʘʛʠʨʘ ʩʦ ʦʟʦʥʦʪ, ʚʪʦʨʠʦʪ ʧʨʦʪʦʢ ʥʘ ʚʦʟʜʫʭ ʧʦʤʠʥʫʚʘ ʥʠʟ ʢʘʪʘʣʠʪʠʯʢʠ 
ʢʦʥʚʝʨʪʦʨ ʢʦʿ ʛʦ ʢʦʥʚʝʨʪʠʨʘ NO2 ʚʦ ʟʝʤʝʥʠʦʪ ʧʨʠʤʝʨʦʢ ʚʦ NO. ɺʪʦʨʠʦʪ 
ʧʨʦʪʦʢ ʥʘ ʚʦʟʜʫʭ ʧʦʪʦʘ ʨʝʘʛʠʨʘ ʩʦ ʦʟʦʥʦʪ, ʜʘʚʘʿ˃ʠ ʿʘ ʚʢʫʧʥʘʪʘ ʠʟʤʝʨʝʥʘ 
ʢʦʣʠʯʠʥʘ ʥʘ ʘʟʦʪʥʠ ʦʢʩʠʜʠ ʚʦ ʟʝʤʝʥʠʦʪ ʧʨʠʤʝʨʦʢ. ʉʝ ʧʨʝʪʧʦʩʪʘʚʫʚʘ 
ʜʝʢʘ ʧʦʛʦʣʝʤʠʦʪ ʜʝʣ ʦʜ ʚʨʝʜʥʦʩʪʘ ʟʘ NOx ʥʝ ʝ NO2. ɺʨʝʜʥʦʩʪʘ ʥʘ NO2 
ʩʝ ʜʦʙʠʚʘ ʩʦ ʦʜʟʝʤʘˁʝ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ NOx ʥʘ ʧʨʚʠʦʪ ʧʨʦʪʦʢ ʥʘ 
ʚʦʟʜʫʭ ʦʜ ʚʪʦʨʠʦʪ ʧʨʦʪʦʢ ʥʘ ʚʦʟʜʫʭ. ɺʦ 2009, ɼɸʄʉʂɺ ʦʧʝʨʠʨʘʰʝ ʩʦ 15 
ʘʥʘʣʠʟʘʪʦʨʠ ʟʘ ʤʝʨʝˁʝ ʥʘ NOx. 

 

ʂʘʢʦ ʩʝ ʤʝʨʠ O3? 

ɸʥʘʣʠʟʘʪʦʨʠʪʝ ʢʦʠ ʨʘʙʦʪʘʪ ʢʦʥʪʠʥʫʠʨʘʥʦ ʛʦ ʩʣʝʜʘʪ ʦʟʦʥʦʪ ʩʦ ʧʨʠʤʝʥʘ 
ʥʘ ʤʝʪʦʜʦʪ ʥʘ ʫʣʪʨʘʚʠʦʣʝʪʦʚʘ ʬʦʪʦʤʝʪʨʠʿʘ. ʉʦ ʦʚʦʿ ʤʝʪʦʜ, 
ʘʤʙʠʝʥʪʥʠʦʪ ʚʦʟʜʫʭ ʩʝ ʚʦʚʣʝʢʫʚʘ ʚʦ ˃ʝʣʠʿʘʪʘ ʟʘ ʟʝʤʘˁʝ ʧʨʠʤʝʨʦʮʠ ʧʨʠ 
ʰʪʦ ʟʨʘʢ ʥʘ ʫʣʪʨʘʚʠʦʣʝʪʦʚʘ ʩʚʝʪʣʠʥʘ ʧʦʤʠʥʫʚʘ ʥʠʟ ˃ʝʣʠʿʘʪʘ. ʆʟʦʥʦʪ ʿʘ 
ʘʧʩʦʨʙʠʨʘ ʫʣʪʨʘʚʠʦʣʝʪʦʚʘʪʘ ʩʚʝʪʣʠʥʘ, ʧʨʠ ʰʪʦ ʥʘʤʘʣʫʚʘˁʝʪʦ ʥʘ 
ʠʥʪʝʥʟʠʪʝʪʦʪ ʥʘ ʩʚʝʪʣʠʥʘʪʘ ʠʥʜʠʮʠʨʘ ʧʨʠʩʫʩʪʚʦ ʥʘ ʦʟʦʥ. ʇʨʚʦ ʩʝ ʤʝʨʠ 
ʠʥʪʝʥʟʠʪʝʪʦʪ ʥʘ ʩʚʝʪʣʠʥʘʪʘ, ʢʦʛʘ ʥʝ ʝ ʧʨʠʩʫʪʝʥ ʦʟʦʥʦʪ ʟʘ ʜʘ ʩʝ ʦʜʨʝʜʠ 
ʨʝʬʝʨʝʥʪʥʘʪʘ ʚʨʝʜʥʦʩʪ. ʇʦʪoʘ ʩʝ ʚʦʚʝʜʫʚʘ ʟʝʤʝʥʠʦʪ ʧʨʠʤʝʨʦʢ ʥʘ 
ʘʤʙʠʝʥʪʝʥ ʚʦʟʜʫʭ ʠ ʠʥʪʝʥʟʠʪʝʪʦʪ ʥʘ ʜʦʙʠʝʥʘʪʘ ʩʚʝʪʣʠʥʘ ʩʝ ʤʝʨʠ ʩʦ 
ʫʣʪʨʘʚʠʦʣʝʪʦʚ ʜʝʪʝʢʪʦʨ. ɺʦ 2009, ɼɸʄʉʂɺ ʦʧʝʨʠʨʘʰʝ ʩʦ 13 
ʘʥʘʣʠʟʘʪʦʨʠ ʟʘ ʤʝʨʝˁʝ ʥʘ ʆ3. 

 

ʂʘʢʦ ʩʝ ʤʝʨʠ PM10? 

ɸʥʘʣʠʟaʪʦʨʦʪ ʟʘ ʩʣʝʜʝˁʝ ʥʘ PM10 ʨʘʙʦʪʠ ʥʘ ʨʘʜʠʦ-ʤʝʪʨʠʯʢʠ ʧʨʠʥʮʠʧ 
ʥʘ ʙʝʪʘ ʦʩʣʘʙʫʚʘˁʝ ʩʦ ʜʚoʟʨʘʯʝʥ ʢʦʤʧʝʥʟʘʮʠʦʥʝʥ ʤʝʪʦʜ. ʇʨʠ ʪʦʘ 
ʯʠʩʪʠʦʪ ʜʝʣ ʦʜ ʬʠʣʪʝʨʥʘʪʘ ʣʝʥʪʘ ʩʝ ʧʦʩʪʘʚʫʚʘ ʚʦ ʧʦʟʠʮʠʿʘ ʟʘ ʤʝʨʝˁʝ. 
ʇʨʠʤʝʨʦʢ ʦʜ ʘʤʙʠʝʥʪʥʠʦʪ ʚʦʟʜʫʭ ʩʝ ʚʦʚʣʝʢʫʚʘ ʚʦ ʩʠʩʪʝʤʦʪ ʟʘ ʟʝʤʘˁʝ 
ʧʨʠʤʝʨʦʮʠ. ʉʫʩʧʝʥʜʠʨʘʥʠʪʝ ʯʝʩʪʠʯʢʠ ʢʦʠ ʩʝ ʩʦʜʨʞʘʪ ʚʦ ʚʦʟʜʫʭʦʪ ʩʝ 
ʪʘʣʦʞʘʪ ʥʘ ʬʠʣʪʝʨʦʪ. ʌʠʣʪʝʨʦʪ ʦʩʪʘʥʫʚʘ ʚʦ ˃ʝʣʠʿʘʪʘ ʟʘ ʩʦʙʠʨʘˁʝ ʠ 
ʤʝʨʝˁʝ ʥʘ ʯʝʩʪʠʯʢʠ ʩʝ ʜʦʜʝʢʘ ʥʝ ʩʝ ʟʜʦʙʠʝ ʩʦ ʤʘʩʘ ʦʜ 1500 g, ʧʦ ʰʪʦ 
ʘʚʪʦʤʘʪʩʢʠ ʬʠʣʪʝʨʦʪ ʩʝ ʤʝʥʫʚʘ ʠ ʟʘʧʦʯʥʫʚʘ ʥʦʚ ʮʠʢʣʫʩ. ʉʣʦʿʦʪ ʥʘ 
ʧʨʘʰʠʥʘ ʢʦʿ ʩʝ ʩʦʟʜʘʚʘ ʥʘ ʬʠʣʪʝʨʦʪ ʛʦ ʦʩʣʘʙʫʚʘ ʙʝʪʘ ʟʨʘʢʦʪ. 
ɽʣʝʢʪʨʠʯʥʠʦʪ ʩʠʛʥʘʣ ʩʝ ʟʛʦʣʝʤʫʚʘ ʥʘ ʠʟʣʝʟʦʪ. ʀʟʣʝʟʥʠʦʪ ʩʠʛʥʘʣ ʚʦ 
ʩʝʢʦʝ ʚʨʝʤʝ ʠʩʧʨʘ˃ʘ ʠʥʬʦʨʤʘʮʠʿʘ ʟʘ ʤʘʩʘʪʘ ʥʘ ʟʝʤʝʥʠʦʪ ʧʨʠʤʝʨʦʢ 
ʥʘʪʘʣʦʞʝʥ ʥʘ ʬʠʣʪʝʨʦʪ. ɺʦ ʩʝʢʦʝ ʚʨʝʤʝ ʤʦʞʝ ʜʘ ʩʝ ʦʜʨʝʜʠ ʤʘʩʘʪʘ ʥʘ 
ʬʠʣʪʝʨʦʪ ʠ ʙʨʟʠʥʘʪʘ ʥʘ ʧʨʦʮʝʩʦʪ ʥʘ ʟʝʤʘˁʝ ʧʨʠʤʝʨʦʮʠ. ɿʘ ʧʨʝʩʤʝʪʢʘ 
ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʩʫʩʧʝʥʜʠʨʘʥʠʪʝ ʯʝʩʪʠʯʢʠ, ʙʨʟʠʥʘʪʘ ʥʘ ʧʨʦʪʦʢʦʪ 
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ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

ʥʘ ʚʦʟʜʫʭ ʧʨʝʮʠʟʥʦ ʝ ʠʟʤʝʨʝʥʘ ʩʦ ʩʦʥʜʘ. ɺʦ 2009, ɼɸʄʉʂɺ ʦʧʝʨʠʨʘʰʝ 
ʩʦ 15 ʘʥʘʣʠʟʘʪʦʨʠ ʟʘ ʤʝʨʝˁʝ ʥʘ PM10. 

ɼʝʪʘʣʝʥ ʦʧʠʩ ʥʘ ʤʝʪʦʜʠʪʝ ʟʘ ʤʝʨʝˁʝ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠʪʝ ʩʫʧʩʪʘʥʮʠ ʚʦ 
ʚʦʟʜʫʭ ʢʘʢʦ ʠ ʢʦʥʪʨʦʣʘ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʤʝʨʝˁʝʪʦ, ʩʝ ʜʘʜʝʥʠ ʚʦ 
ʝʚʨʦʧʩʢʠʪʝ CEN ʩʪʘʥʜʘʨʜʠ ʢʦʠ ʩʦ ʠʥʜʦʩʠʨʘˁʝ ʩʝ ʧʨʝʚʟʝʤʝʥʠ ʚʦ 
ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ. ɺʦ ʩʣʝʜʥʘʪʘ ʪʘʙʝʣʘ ʜʘʜʝʥ ʝ ʧʨʠʢʘʟ MKC EN 
ʩʪʘʥʜʘʨʜʠʪʝ ʟʘ ʤʝʨʝˁʝ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠʪʝ ʩʫʧʩʪʘʥʮʠ ʚʦ ʚʦʟʜʫʭ. 

 

ʊʘʙʝʣʘ 6. ʇʨʠʢʘʟ ʥʘ MKC EN ʩʪʘʥʜʘʨʜʠʪʝ ʟʘ ʤʝʨʝˁʝ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠʪʝ 
ʩʫʧʩʪʘʥʮʠ ʚʦ ʚʦʟʜʫʭ 

 

ʉʫʧʩʪʘʥʮʘ ʄʝʨʥʘ ʤʝʪʦʜʘ 

SO2 

MKC EN 14212:2005 ʂʚʘʣʠʪʝʪ ʥʘ 
ʚʦʟʜʫʭʦʪ - ʉʪʘʥʜʘʨʜʥʘ ʤʝʪʦʜʘ ʟʘ 
ʤʝʨʝˁʝ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʩʫʣʬʫʨ 
ʜʠʦʢʩʠʜ ʩʦ ʫʣʪʨʘʚʠʦʣʝʪʦʚʘ 
ʬʣʫʦʨʝʩʮʝʥʮʠʿʘ 

NO, NO2, NOx 

MKC EN 14211:2005 ʂʚʘʣʠʪʝʪ ʥʘ 
ʚʦʟʜʫʭʦʪ - ʉʪʘʥʜʘʨʜʥʘ ʤʝʪʦʜʘ ʟʘ 
ʤʝʨʝˁʝ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʘʟʦʪ 
ʜʠʦʢʩʠʜ ʠ ʘʟʦʪ ʤʦʥʦʢʩʠʜ ʩʦ 
ʭʝʤʠʣʫʤʠʥʠʩʮʝʥʮʠʿʘ 

PM10 

ʅʘʤʘʣʫʚʘˁʝ ʥʘ ɹʝʪʘ: ʨʝʥʜʛʝʥʩʢʘ 
ʘʧʩʦʨʧʮʠʿʘ ʚʦ ʩʫʧʩʪʘʥʮʘ ʩʧʦʨʝʜʙʝʥʦ ʩʦ 
MKʉ EN 12341:1998 ʆʜʨʝʜʫʚʘˁʝ ʥʘ ʎʏ10 
(ʈʄ10) ʩʫʩʧʝʥʜʠʨʘʥʠ ʮʚʨʩʪʠ ʯʝʩʪʠʯʢʠ - 
ʈʝʬʝʨʝʥʪʥʘ ʤʝʪʦʜʘ ʠ ʧʦʩʪʘʧʢʘ ʟʘ 
ʜʝʤʦʥʩʪʨʠʨʘˁʝ ʨʝʬʝʨʝʥʪʥʘ 
ʫʩʦʛʣʘʩʝʥʦʩʪ ʥʘ ʤʝʪʦʜʠʪʝ ʟʘ ʤʝʨʝˁʝ 

CO 

ʄʂʉ EN 14626:2005 ʂʚʘʣʠʪʝʪ ʥʘ 
ʚʦʟʜʫʭʦʪ - ʉʪʘʥʜʘʨʜʥʘ ʤʝʪʦʜʘ ʟʘ 
ʤʝʨʝˁʝ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʿʘʛʣʝʨʦʜ 
ʤʦʥʦʢʩʠʜ ʩʦ ʥʝʜʠʩʧʝʨʟʠʚʥʘ 
ʠʥʬʨʘʮʨʚʝʥʘ ʩʧʝʢʪʨʦʩʢʦʧʠʿʘ 

O3 

ʄʂʉ EN 14625:2005 ʂʚʘʣʠʪʝʪ ʥʘ 
ʚʦʟʜʫʭʦʪ - ʉʪʘʥʜʘʨʜʥʘ ʤʝʪʦʜʘ ʟʘ 
ʤʝʨʝˁʝ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʦʟʦʥ ʩʦ 
ʫʣʪʨʘʚʠʦʣʝʪʦʚʘ ʬʦʪʦʤʝʪʨʠʿʘ 
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ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

ʋʧʨʘʚʘʪʘ ʟʘ ʭʠʜʨʦʤʝʪʝʦʨʦʣʦʰʢʠ ʨʘʙʦʪʠ ʠ ʀʥʩʪʠʪʫʪʦʪ ʟʘ ʿʘʚʥʦ 
ʟʜʨʘʚʿʝ ʚʨʰʘʪ ʤʝʨʝˁʘ ʥʘ ʩʫʣʬʫʨ ʜʠʦʢʩʠʜ ʠ ʯʘʜ.  

ɺʦ ʪʝʢʦʪ ʥʘ 2009 ʛʦʜʠʥʘ, ʋʍʄʈ ʚʨʰʝʰʝ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ 
ʘʤʙʠʝʥʪʥʠʦʪ ʚʦʟʜʫʭ ʥʘ ʩʣʝʜʥʠʪʝ ʤʝʨʥʠ ʤʝʩʪʘ ʚʦ ʉʢʦʧʿʝ: ɸʚʪʦʢʦʤʘʥʜʘ, 
ɱʦʩʠʧ ɹʨʦʟ ʊʠʪʦ, ʂʘʨʧʦʰ 4, ʋʥʠʚʝʨʟʠʪʝʪʩʢʘ ʙʠʙʣʠʦʪʝʢʘ ʠ ɿʘʚʦʜ ʟʘ 
ʦʚʦʰʪʘʨʩʪʚʦ. 

ʎʝʥʪʘʨʦʪ ʟʘ ʿʘʚʥʦ ʟʜʨʘʚʿʝ ï ʉʢʦʧʿʝ ʚʨʰʝʰʝ ʤʝʨʝˁʝ ʥʘ ʩʫʣʬʫʨ ʜʠʦʢʩʠʜ ʠ 
ʯʘʜ ʥʘ 7 ʤʝʨʥʠ ʤʝʩʪʘ ʚʦ ʛʨʘʜʦʪ: ɼɼɼ, ɼʠʤʦ ʍʘ˅ʠ ɼʠʤʦʚ, ʇʘʥʦʨʘʤʘ, ɿɿɿ, 
ɽʚʨʦʧʘ, ʋʩʿʝ, ʠ ʉʨʥʠʯʢʘ. 

ʎʝʥʪʘʨʦʪ ʟʘ ʿʘʚʥʦ ʟʜʨʘʚʿʝ ï ɺʝʣʝʩ, ʚʨʰʝʰʝ ʤʝʨʝˁʝ ʥʘ ʩʫʣʬʫʨ ʜʠʦʢʩʠʜ 
ʠ ʯʘʜ ʥʘ 3 ʤʝʨʥʠ ʤʝʩʪʘ ʚʦ ʛʨʘʜʦʪ: ɹʠʨʦ ʟʘ ʚʨʘʙʦʪʫʚʘˁʝ, ʅʦʚʘ ʥʘʩʝʣʙʘ ʠ 
ʊʫʥʝʣ. 

ɺʦ ʊʘʙʝʣʘ 7, ʥʘʚʝʜʝʥʠ ʩʝ ʤʝʨʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʤʘʥʫʝʣʥʦ ʤʝʨʝˁʝ ʥʘ SO2 ʠ 
ʯʘʜ. 

 

ʊʘʙʝʣʘ 7. ʇʨʠʢʘʟ ʥʘ ʤʝʨʥʠ ʤʝʪʦʜʠ ʟʘ ʤʘʥʫʝʣʥʦ ʤʝʨʝˁʝ ʥʘ SO2 ʠ ʯʘʜ 

 

 

ʅʘʚʝʜʝʥʠʪʝ ʤʝʪʦʜʠ ʟʘ ʤʝʨʝˁʝ ʥʘ ʩʫʣʬʫʨ ʜʠʦʢʩʠʜ ʠ ʯʘʜ ʩʝ ʤʘʥʫʝʣʥʠ, ʘ 
ʜʦʙʠʝʥʠʪʝ ʧʦʜʘʪʦʮʠ ʟʘ ʟʘʛʘʜʫʚʘʯʢʠʪʝ ʩʫʧʩʪʘʥʮʠ ʩʝ ʩʨʝʜʥʦʜʥʝʚʥʠ 
ʢʦʥʮʝʥʪʨʘʮʠʠ.  

 

ʉʫʧʩʪʘʥʮʘ ʀʥʩʪʠʪʫʮʠʿʘ ʄʝʨʥʘ ʤʝʪʦʜʘ 

SO2 ʀɱɿ  
ɸʥʛʣʠʩʢʘ ʩʪʘʥʜʘʨʜʥʘ ʬʦʪʦʤʝʪʨʠʩʢʘ 
ʤʝʪʦʜʘ, ʨʝʬʣʝʢʪʨʦʤʝʪʨʠʩʢʘ ʤʝʪʦʜʘ 

ʏʘʜ  
ʉʪʘʥʜʘʨʜʥʘ ʘʥʛʣʠʩʢʘ ʘʮʠʜʠʤʝʪʨʠʩʢʘ 

ʤʝʪʦʜʘ 

SO2 ʋʍʄʈ ʈʝʬʣʝʢʪʨʦʤʝʪʨʠʩʢʘ ʤʝʪʦʜʘ 

ʏʘʜ 
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ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

ʆʮʝʥʢʘ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʘʤʙʠʝʥʪʥʠʦʪ ʚʦʟʜʫʭ ʚʦ ʈʝʧʫʙʣʠʢʘ 
ʄʘʢʝʜʦʥʠʿʘ, ʧʦ ʟʘʛʘʜʫʚʘʯʢʘ ʩʫʧʩʪʘʥʮʘ 

 

ʉʫʣʬʫʨ ʜʠʦʢʩʠʜ (SO2) 

ɿʥʘʯʘʝʥ ʫʜʝʣ ʚʦ ʝʤʠʩʠʠʪʝ ʥʘ SO2 ʚʦ ʄʘʢʝʜʦʥʠʿʘ ʠʤʘʘʪ ʮʝʥʪʨʘʣʠʪʝ ʟʘ 
ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʝʣʝʢʪʨʠʯʥʘ ʠ ʪʦʧʣʦʪʥʘ ʝʥʝʨʛʠʿʘ, ʨʘʬʠʥʝʨʠʿʘʪʘ ʟʘ 
ʥʘʬʪʘ ʠ ʤʝʪʘʣʫʨʛʠʩʢʘʪʘ ʠʥʜʫʩʪʨʠʿʘ. ɼʦʤʘʰʥʠʦʪ ʥʠʩʢʦʢʘʣʦʨʠʯʝʥ ʠ 
ʚʠʩʦʢʦ ʟʘʛʘʜʫʚʘʯʢʠ ʿʘʛʣʝʥ - ʣʠʛʥʠʪ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ  
ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʚʦ ʿʫʛʦʟʘʧʘʜʥʠʦʪ ʜʝʣ ʥʘ ʄʘʢʝʜʦʥʠʿʘ, ʜʦʜʝʢʘ ʚʦ 
ʝʥʝʨʛʝʪʩʢʠʪʝ ʮʝʥʪʨʘʣʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʪʦʧʣʠʥʘ ʚʦ ʉʢʦʧʿʝ ʩʝ ʢʦʨʠʩʪʠ 
ʤʘʟʫʪ. ʉʦʛʦʨʫʚʘˁʝʪʦ ʥʘ ʛʦʨʠʚʦʪʦ ʚʦ ʠʥʜʫʩʪʨʠʿʘʪʘ ,ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ 
ʝʥʝʨʛʠʿʘ, ʩʦʦʙʨʘ˃ʘʿʦʪ, ʧʨʝʜʠʟʚʠʢʫʚʘʘʪ ʧʦʚʨʝʤʝʥʠ ʚʠʩʦʢʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 
ʥʘ SO2 ʚʦ ʘʤʙʠʝʥʪʥʠʦʪ ʚʦʟʜʫʭ ʚʦ ʛʨʘʜʦʚʠʪʝ ʠ ʚʦ ʠʥʜʫʩʪʨʠʩʢʠʪʝ ʟʦʥʠ. 
ʆʚʘ ʦʩʦʙʝʥʦ ʛʦ ʚʣʦʰʫʚʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʟʜʫʭʦʪ ʚʦ ʉʢʦʧʿʝ, ʢʦʿ ʢʘʢʦ 
ʥʘʿʛʦʣʝʤʘ ʫʨʙʘʥʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ, ʧʨʝʪʩʪʘʚʫʚʘ ʛʨʘʜ 
ʩʦ ʛʫʩʪ ʩʦʦʙʨʘ˃ʘʿ. 

ʇʨʦʮʝʥʪʫʘʣʥʘʪʘ ʨʘʩʧʨʝʜʝʣʙʘ ʥʘ ʝʤʠʩʠʿʘ ʥʘ ʩʫʣʬʫʨ ʜʠʦʢʩʠʜ ʧʦ ʩʝʢʪʦʨʠ 
ʟʘ 2009 ʛʦʜʠʥʘ ʥʘ ʥʠʚʦ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʝ ʧʨʠʢʘʞʘʥʘ ʥʘ 
ɻʨʘʬʠʢʦʥ ʙʨ.6. 

 

ɻʨʘʬʠʢʦʥ 6 
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ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

ʆʜ ʛʨʘʬʠʢʦʥʦʪ ʝʚʠʜʝʥʪʥʦ ʝ ʜʝʢʘ ʥʘʿʛʦʣʝʤ ʧʨʦʮʝʥʪ ʦʜ 85.20 % ʩʝ 
ʝʤʠʪʠʨʘ ʦʜ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʝʣʝʢʪʨʠʯʥʘ ʝʥʝʨʛʠʿʘ ʠ ʪʦʧʣʦʪʥʘ ʝʥʝʨʛʠʿʘ 
ʦʜʥʦʩʥʦ ʧʨʠ ʩʦʛʦʨʫʚʘˁʝ ʥʘ ʛʦʨʠʚʘʪʘ ʚʦ ʧʨʦʮʝʩʦʪ ʥʘ ʜʦʙʠʚʘˁʝ ʥʘ 
ʝʣʝʢʪʨʠʯʥʘ ʠ ʪʦʧʣʦʪʥʘ ʝʥʝʨʛʠʿʘ. 10,50 % ʩʝ ʝʤʠʪʠʨʘʘʪ ʧʨʠ ʩʦʛʦʨʫʚʘˁʝ 
ʚʦ ʠʥʜʫʩʪʨʠʩʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠ ʩʪʘʮʠʦʥʘʨʥʠ ʠʟʚʦʨʠ ʦʜʥʦʩʥʦ ʦʜ 
ʠʥʜʫʩʪʨʠʿʘʪʘ ʟʘ ʞʝʣʝʟʦ ʠ ʯʝʣʠʢ. 

ʂʦʣʠʯʠʥʠʪʝ ʥʘ ʝʤʠʩʠʠ ʥʘ SO2 ʚʣʠʿʘʘʪ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ SO2 ʚʦ 
ʘʤʙʠʥʝʪʥʠʦʪ ʚʦʟʜʫʭ.  

ʇʦʜʘʪʦʮʠʪʝ ʟʘ ʧʨʦʩʝʯʥʠʪʝ ʛʦʜʠʰʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʧʨʦʩʝʯʥʠʪʝ ʛʦʜʠʰʥʠ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦ ʟʠʤʩʢʠʦʪ ʧʝʨʠʦʜ ʟʘ ʩʫʣʬʫʨ ʜʠʦʢʩʠʜ ʦʜ ʤʦʥʠʪʦʨʠʥʛ 
ʤʨʝʞʘʪʘ ʥʘ ʄɾʉʇʇ, ʩʝ ʧʨʠʢʘʞʘʥʠ ʥʘ ʩʣʝʜʥʠʦʪ ʛʨʘʬʠʢʦʥ. 

 

ɻʨʘʬʠʢʦʥ 7 

ʆʜ ɻʨʘʬʠʢʦʥʦʪ 7 ʤʦʞʝ ʜʘ ʩʝ ʟʘʙʝʣʝʞʠ ʜʝʢʘ ʧʨʦʩʝʯʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ 
ʥʘ ʩʫʣʬʫʨ ʜʠʦʢʩʠʜ, ʠʟʤʝʨʝʥʘ ʚʦ ʟʠʤʩʢʠʦʪ ʧʝʨʠʦʜ, ʝ ʧʦʚʠʩʦʢʘ ʦʜ 
ʧʨʦʩʝʯʥʘʪʘ ʛʦʜʠʰʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʩʠʪʝ ʤʝʨʥʠ ʤʝʩʪʘ. ʆʚʘ 
ʧʨʦʠʟʣʝʛʫʚʘ ʦʜ ʧʦʚʠʩʦʢʘʪʘ ʬʨʝʢʚʝʥʮʠʿʘ ʥʘ ʩʦʦʙʨʘ˃ʘʿʦʪ ʢʘʢʦ ʠ ʨʘʙʦʪʘʪʘ 
ʥʘ ʢʘʧʘʮʠʪʝʪʠʪʝ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʪʦʧʣʦʪʥʘ ʝʥʝʨʛʠʿʘ ʚʦ ʟʠʤʩʢʠʦʪ 
ʧʝʨʠʦʜ. 

 



38  

  

ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

ʅʘʜʤʠʥʫʚʘˁʘ ʥʘ ʛʨʘʥʠʯʥʘʪʘ ʚʨʝʜʥʦʩʪ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʝʢʦʩʠʩʪʝʤʠʪʝ ʚʦ 
ʦʜʥʦʩ ʥʘ ʧʨʦʩʝʯʥʘʪʘ ʛʦʜʠʰʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʠ ʧʨʦʩʝʯʥʘʪʘ 
ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʚʦ ʟʠʤʩʢʠʦʪ ʧʝʨʠʦʜ ʩʝ ʟʘʙʝʣʝʞʫʚʘʘʪ ʥʘ ʤʝʨʥʠʪʝ ʤʝʩʪʘ ʚʦ 
ʂʠʯʝʚʦ, ʂʦʯʘʥʠ, ʂʫʤʘʥʦʚʦ, ɺʝʣʝʩ 2, ɹʠʪʦʣʘ 1. ʅʘʜʤʠʥʫʚʘˁʘ ʥʘ 
ʛʨʘʥʠʯʥʘʪʘ ʚʨʝʜʥʦʩʪ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʝʢʦʩʠʩʪʝʤʠʪʝ, ʚʦ ʦʜʥʦʩ ʥʘ 
ʧʨʦʩʝʯʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʚʦ ʟʠʤʩʢʠʦʪ ʧʝʨʠʦʜ, ʩʝ ʟʘʙʝʣʝʞʫʚʘʘʪ ʥʘ 
ʤʝʨʥʠʪʝ ʤʝʩʪʘ ʚʦ ʉʢʦʧʿʝ (ɻʘʟʠ ɹʘʙʘ) ʠ ʊʝʪʦʚʦ. ʅʘʜʤʠʥʫʚʘˁʘ ʥʝ ʩʝ 
ʟʘʙʝʣʝʞʘʥʠ ʥʘ ʤʝʨʥʠʪʝ ʤʝʩʪʘ ʚʦ ʃʠʩʠʯʝ, ʄʠʣʘʜʠʥʦʚʮʠ, ʄʨʰʝʚʮʠ, 
ɹʠʪʦʣʘ 2, ɺʝʣʝʩ 1, ʂʘʚʘʜʘʨʮʠ ʠ ʃʘʟʘʨʦʧʦʣʝ. ʅʘʿʥʠʩʢʘ ʧʨʦʩʝʯʥʘʪʘ 
ʛʦʜʠʰʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʩʫʣʬʫʨ ʜʠʦʢʩʠʜ ʝ ʟʘʙʝʣʝʞʘʥʘ ʚʦ ʃʘʟʘʨʦʧʦʣʝ 

ʦʜ 6,5 mg/m
3
, ʘ ʥʘʿʚʠʩʦʢʘ ʚʦ ʂʦʯʘʥʠ 28,34 mg/m

3
.  

ʇʦʜʘʪʦʮʠʪʝ ʟʘ ʧʨʦʩʝʯʥʠʪʝ ʛʦʜʠʰʥʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʧʨʦʩʝʯʥʠʪʝ ʛʦʜʠʰʥʠ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦ ʟʠʤʩʢʠʦʪ ʧʝʨʠʦʜ ʟʘ ʩʫʣʬʫʨ ʜʠʦʢʩʠʜ ʦʜ ʤʦʥʠʪʦʨʠʥʛ 
ʤʨʝʞʠʪʝ ʥʘ ʋʍʄʈ ʠ ʎɱɿ ʉʢʦʧʿʝ ʠ ɺʝʣʝʩ, ʩʝ ʧʨʠʢʘʞʘʥʠ ʥʘ ʛʨʘʬʠʢʦʥ ʙʨʦʿ 
8.  

ɻʨʘʬʠʢʦʥ 8 
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ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

ʀʩʪʦ ʢʘʢʦ ʠ ʚʦ ʧʨʝʪʭʦʜʥʠʦʪ ʩʣʫʯʘʿ, ʧʨʦʩʝʯʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʩʫʣʬʫʨ 
ʜʠʦʢʩʠʜ ʠʟʤʝʨʝʥʘ ʚʦ ʟʠʤʩʢʠʦʪ ʧʝʨʠʦʜ ʝ ʧʦʚʠʩʦʢʘ ʦʜ ʧʨʦʩʝʯʥʘʪʘ 
ʛʦʜʠʰʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʩʠʪʝ ʤʝʨʥʠ ʤʝʩʪʘ. 

ʅʘʜʤʠʥʫʚʘˁʘ ʥʘ ʛʨʘʥʠʯʥʘʪʘ ʚʨʝʜʥʦʩʪ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʝʢʦʩʠʩʪʝʤʠʪʝ ʚʦ 
ʦʜʥʦʩ ʥʘ ʧʨʦʩʝʯʥʘʪʘ ʛʦʜʠʰʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʠ ʧʨʦʩʝʯʥʘʪʘ 
ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʚʦ ʟʠʤʩʢʠʦʪ ʧʝʨʠʦʜ, ʩʝ ʟʘʙʝʣʝʞʫʚʘʘʪ ʥʘ ʤʝʨʥʠʪʝ ʤʝʩʪʘ 
ʚʦ ɸʚʪʦʢʦʤʘʥʜʘ, ɱ.ɹ. ʊʠʪʦ ʠ ɿʘʚʦʜ ʟʘ ʦʚʦʰʪʘʨʩʪʚʦ. ɻʨʘʥʠʯʥʘʪʘ ʚʨʝʜʥʦʩʪ 
ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʝʢʦʩʠʩʪʝʤʠʪʝ, ʚʦ ʦʜʥʦʩ ʥʘ ʧʨʦʩʝʯʥʘʪʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʚʦ 
ʟʠʤʩʢʠʦʪ ʧʝʨʠʦʜ, ʩʝ ʟʘʙʝʣʝʞʫʚʘʘʪ ʥʘ ʤʝʨʥʠʪʝ ʤʝʩʪʘ ʋʥʠʚʝʨʟʠʪʝʪʩʢʘ 
ʙʠʙʣʠʦʪʝʢʘ ʠ ʊʫʥʝʣ. ʅʘʜʤʠʥʫʚʘˁʘ ʥʝ ʩʝ ʟʘʙʝʣʝʞʘʥʠ ʥʘ ʤʝʨʥʠʪʝ ʤʝʩʪʘ 
ʚʦ ɹʠʨʦ ʟʘ ʚʨʘʙʦʪʫʚʘˁʝ, ʅʦʚʘ ʅʘʩʝʣʙʘ, ɼɼɼ, ɼʠʤʦ ʍʘ˅ʠ ɼʠʤʦʚ, 
ʇʘʥʦʨʘʤʘ, ɿɿɿ, ɽʚʨʦʧʘ, ʉʨʥʠʯʢʘ, ʠ ʋʩʿʝ. ʅʘʿʥʠʩʢʘ ʧʨʦʩʝʯʥʘʪʘ ʛʦʜʠʰʥʘ 
ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʩʫʣʬʫʨ ʜʠʦʢʩʠʜ ʝ ʟʘʙʝʣʝʞʘʥʘ ʚʦ ɼɼɼ-ʉʢʦʧʿʝ ʦʜ 2,81 
mg/m

3
, ʘ ʥʘʿʚʠʩʦʢʘ ʚʦ ɱʦʩʠʧ ɹʨʦʟ ʊʠʪʦ ʦʜ 30,49 mg/m

3
.  

ʅʘ ʩʣʝʜʥʠʦʪ ʛʨʘʬʠʢʦʥ ʝ ʧʨʠʢʘʞʘʥ ʙʨʦʿʦʪ ʥʘ ʜʦʟʚʦʣʝʥʠ ʥʘʜʤʠʥʫʚʘˁʘ ʥʘ 
ʯʘʩʦʚʥʘʪʘ ʛʨʘʥʠʯʥʘ ʚʨʝʜʥʦʩʪ ʦʜ ʘʩʧʝʢʪ ʥʘ ʟʜʨʘʚʩʪʚʝʥʘʪʘ ʟʘʰʪʠʪʘ, ʧʨʝʢʫ 
ʤʦʥʠʪʦʨʠʥʛ ʤʨʝʞʘʪʘ ʥʘ ʄɾʉʇʇ. 

 

ɻʨʘʬʠʢʦʥ 9 
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ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

ɺʦ 2009 ʛʦʜʠʥʘ ʥʝ ʙʝʰʝ ʨʝʛʠʩʪʨʠʨʘʥʦ ʥʘʜʤʠʥʫʚʘˁʝ ʥʘ ʙʨʦʿʦʪ ʥʘ 
ʜʦʟʚʦʣʝʥʠ ʥʘʜʤʠʥʫʚʘˁʘ ʥʘ ʯʘʩʦʚʥʘʪʘ ʛʨʘʥʠʯʥʘ ʚʨʝʜʥʦʩʪ, ʦʜ ʘʩʧʝʢʪ ʥʘ 
ʟʜʨʘʚʩʪʚʝʥʘʪʘ ʟʘʰʪʠʪʘ ʥʘ ʥʠʪʫ ʝʜʥʘ ʦʜ ʤʝʨʥʠʪʝ ʩʪʘʥʠʮʠ. 

 

ɻʨʘʬʠʢʦʥ 10 

ʅʘ ʛʨʘʬʠʢʦʥ 10 ʤʦʞʝ ʜʘ ʩʝ ʟʘʙʝʣʝʞʠ ʜʝʢʘ ʜʦʟʚʦʣʝʥʠʦʪ ʙʨʦʿ ʥʘ 
ʥʘʜʤʠʥʫʚʘˁʘ ʥʘ ʜʥʝʚʥʘʪʘ ʛʨʘʥʠʯʥʘ ʚʨʝʜʥʦʩʪ, ʦʜ ʘʩʧʝʢʪ ʥʘ 
ʟʜʨʘʚʩʪʚʝʥʘʪʘ ʟʘʰʪʠʪʘ, ʥʝ ʝ ʥʘʜʤʠʥʘʪ ʥʘ ʥʠʪʫ ʝʜʥʘ ʤʝʨʥʘ ʩʪʘʥʠʮʘ ʦʜ 
ʤʦʥʠʪʦʨʠʥʛ ʤʨʝʞʘʪʘ ʥʘ ʄɾʉʇʇ.  

ʅʘʜʤʠʥʫʚʘˁʘ ʥʘ ʜʦʟʚʦʣʝʥʠʦʪ ʙʨʦʿ ʥʘ ʥʘʜʤʠʥʫʚʘˁʘ ʥʘ ʜʥʝʚʥʘʪʘ 
ʛʨʘʥʠʯʥʘ ʚʨʝʜʥʦʩʪ ʦʜ ʘʩʧʝʢʪ ʥʘ ʟʜʨʘʚʩʪʚʝʥʘʪʘ ʟʘʰʪʠʪʘ ʠʩʪʦ ʪʘʢʘ ʥʝ ʩʝ 
ʟʘʙʝʣʝʞʘʥʠ ʥʠ ʥʘ ʤʝʨʥʠʪʝ ʤʝʩʪʘ ʦʜ ʤʦʥʠʪʦʨʥʛ ʤʨʝʞʠʪʝ ʥʘ ʋʍʄʈ, ʎɱɿ-
ʉʢʦʧʿʝ ʠ ʎɱɿ-ɺʝʣʝʩ. 
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ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

 

ɸʟʦʪʥʠ ʦʢʩʠʜʠ  

ʇʨʦʮʝʥʪʫʘʣʥʘ ʨʘʩʧʨʝʜʝʣʙʘ ʥʘ ʝʤʠʩʠʿʘʪʘ ʥʘ ʘʟʦʪʥʠ ʦʢʩʠʜʠ ʧʦ ʩʝʢʪʦʨʠ ʟʘ 
2009 ʛʦʜʠʥʘ, ʥʘ ʥʠʚʦ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ, ʧʨʠʢʘʞʘʥʘ ʝ ʥʘ 
ɻʨʘʬʠʢʦʥ ʙʨ.11. 

 

ɻʨʘʬʠʢʦʥ 11 

ʆʜ ʛʨʘʬʠʢʦʥʦʪ ʩʝ ʟʘʙʝʣʝʞʫʚʘ ʜʝʢʘ ʥʘʿʛʦʣʝʤʠ ʢʦʣʠʯʠʥʠ ʥʘ ʝʤʠʩʠʠ ʥʘ 
ʘʟʦʪʥʠʪʝ ʦʢʩʠʜʠ ʩʝ ʝʤʠʪʠʨʘʘʪ ʦʜ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʝʣʝʢʪʨʠʯʥʘ ʠ 
ʪʦʧʣʠʥʩʢʘ ʝʥʝʨʛʠʿʘ (37,30 %), ʜʦʜʝʢʘ ʛʦʣʝʤ ʫʜʝʣ ʠʤʘʘʪ ʠ ʝʤʠʩʠʠʪʝ ʦʜ 
ʧʘʪʥʠʦʪ ʩʦʦʙʨʘ˃ʘʿ (26,50 %) ʢʘʢʦ ʠ ʝʤʠʩʠʠʪʝ ʦʜ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ 
ʣʝʛʫʨʠ ʥʘ ʞʝʣʝʟʦ (11,30 %). 

ʂʦʣʠʯʠʥʠʪʝ ʥʘ ʝʤʠʩʠʠ ʥʘ NO2 ʚʣʠʿʘʘʪ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ NO2 ʚʦ 
ʘʤʙʠʥʝʪʥʠʦʪ ʚʦʟʜʫʭ.  
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ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

 

 

ɻʨʘʬʠʢʦʥ 12 

ʇʨʦʩʝʯʥʘʪʘ ʛʦʜʠʰʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʘʟʦʪ ʜʠʦʢʩʠʜ ʚʦ ʦʜʥʦʩ ʥʘ 
ʛʨʘʥʠʯʥʘʪʘ ʚʨʝʜʥʦʩʪ ʟʘ ʟʘʰʪʠʪʘ ʯʦʚʝʢʦʚʦʪʦ ʟʜʨʘʚʿʝ, ʧʣʫʩ ʤʘʨʛʠʥʘʪʘ ʥʘ 

ʪʦʣʝʨʘʥʮʠʿʘ ʟʘ 2009 ʛʦʜ. (52 mg/m
3
) ʥʝ ʝ ʥʘʜʤʠʥʘʪʘ ʥʘ ʥʠʪʫ ʝʜʥʦ ʤʝʨʥʦ 

ʤʝʩʪʦ. 

ʇʨʦʩʝʯʥʘʪʘ ʛʦʜʠʰʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʘʟʦʪ ʜʠʦʢʩʠʜ ʚʦ ʦʜʥʦʩ ʥʘ 
ʛʨʘʥʠʯʥʘʪʘ ʚʨʝʜʥʦʩʪ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʯʦʚʝʢʦʚʦʪʦ ʟʜʨʘʚʿʝ, ʢʦʿʘ ʪʨʝʙʘ ʜʘ ʩʝ 

ʜʦʩʪʠʛʥʝ ʚʦ 2012 ʛʦʜ. (40 mg/m
3
), ʠʩʪʦ ʪʘʢʘ ʥʝ ʝ ʥʘʜʤʠʥʘʪʘ ʥʘ ʥʠʪʫ ʝʜʥʦ 

ʤʝʨʥʦ ʤʝʩʪʦ. 

ʅʘʿʥʠʩʢʘ ʧʨʦʩʝʯʥʘʪʘ ʛʦʜʠʰʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ ʥʘ ʘʟʦʪ ʜʠʦʢʩʠʜ ʝ 

ʟʘʙʝʣʝʞʘʥʘ ʚʦ ʃʘʟʘʨʦʧʦʣʝ ʦʜ 0,96 mg/m
3
, ʘ ʥʘʿʚʠʩʦʢʘ ʚʦ ʈʝʢʪʦʨʘʪ 32,02 

mg/m
3
.  
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ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

 

ɻʨʘʬʠʢʦʥ 13 

ʆʜ ɻʨʘʬʠʢʦʥʦʪ ʙʨ.13, ʤʦʞʝ ʜʘ ʩʝ ʟʘʙʝʣʝʞʠ ʜʝʢʘ ʚʦ 2009 ʛʦʜʠʥʘ ʥʝ 
ʙʝʰʝ ʥʘʜʤʠʥʘʪ ʙʨʦʿʦʪ ʥʘ ʜʦʟʚʦʣʝʥʠ ʥʘʜʤʠʥʫʚʘˁʘ ʥʘ ʯʘʩʦʚʥʘʪʘ 
ʛʨʘʥʠʯʥʘ ʚʨʝʜʥʦʩʪ ʦʜ ʘʩʧʝʢʪ ʥʘ ʟʜʨʘʚʩʪʚʝʥʘʪʘ ʟʘʰʪʠʪʘ ʥʘ ʥʠʪʫ ʝʜʥʘ ʦʜ 
ʤʝʨʥʠʪʝ ʩʪʘʥʠʮʠ.  

 

ʉʫʩʧʝʥʜʠʨʘʥʠ ʯʝʩʪʠʯʢʠ (PM10, PM2.5, TSP) 

ʇʨʦʮʝʥʪʫʘʣʥʘ ʨʘʩʧʨʝʜʝʣʙʘ ʥʘ ʝʤʠʩʠʿʘʪʘ ʥʘ ʚʢʫʧʥʠ ʩʫʩʧʝʥʜʠʨʘʥʠ 
ʯʝʩʪʠʯʢʠ ʧʦ ʩʝʢʪʦʨʠ, ʟʘ 2009 ʛʦʜʠʥʘ ʥʘ ʥʠʚʦ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ, ʝ 
ʧʨʠʢʘʞʘʥʘ ʥʘ ɻʨʘʬʠʢʦʥ ʙʨ.14. 
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ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

 

ɻʨʘʬʠʢʦʥ 14 

 

ʅʘʿʛʦʣʝʤ ʧʨʦʮʝʥʪ ʥʘ ʝʤʠʩʠʿʘ ʥʘ ʩʫʩʧʝʥʜʠʨʘʥʠ ʯʝʩʪʠʯʢʠ, ʧʨʦʠʟʣʝʛʫʚʘ ʦʜ 
ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʬʝʨʦʣʝʛʫʨʠ ʠ ʠʩʪʠʦʪ ʠʟʥʝʩʫʚʘ 59 %. ʀʩʪʦ ʪʘʢʘ, 
ʟʥʘʯʘʝʥ ʧʨʦʮʝʥʪ ʚʦ ʝʤʠʩʠʿʘʪʘ ʥʘ ʩʫʩʧʝʥʜʠʨʘʥʠ ʯʝʩʪʠʯʢʠ ʠʤʘʘʪ ʠ 
ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʝʣʝʢʪʨʠʯʥʘ ʠ ʪʦʧʣʠʥʩʢʘ ʝʥʝʨʛʠʿʘ ʩʦ 17 % ʠ 
ʩʦʛʦʨʫʚʘˁʝʪʦ ʚʦ ʠʥʜʫʩʪʨʠʩʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʠʪʝ ʩʪʘʮʠʦʥʘʨʥʠ ʠʟʚʦʨʠ, 
ʢʦʠ ʩʝ ʦʜʥʝʩʫʚʘʘʪ ʥʘ ʤʝʪʘʣʠ ʢʦʠ ʥʝ ʩʝ ʞʝʣʝʟʦ ʦʜ 11 %. 

ʂʦʣʠʯʠʥʠʪʝ ʥʘ ʝʤʠʩʠʠ ʥʘ ʩʫʩʧʝʥʜʠʨʘʥʠ ʯʝʩʪʠʯʢʠ, ʚʣʠʿʘʘʪ ʥʘ 
ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ ʥʘ ʩʫʩʧʝʥʜʠʨʘʥʠʪʝ ʯʝʩʪʠʯʢʠ ʩʦ ʛʦʣʝʤʠʥʘ ʜʦ 10 
ʤʠʢʨʦʤʝʪʨʠ PM10 ʚʦ ʘʤʙʠeʥʪʥʠʦʪ ʚʦʟʜʫʭ.  
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ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

 

ɻʨʘʬʠʢʦʥ 15 

 

ʇʨʦʩʝʯʥʘʪʘ ʛʦʜʠʰʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ, ʚʦ ʦʜʥʦʩ ʥʘ ʛʦʜʠʰʥʘʪʘ ʛʨʘʥʠʯʥʘ 
ʚʨʝʜʥʦʩʪ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʯʦʚʝʢʦʚʦʪʦ ʟʜʨʘʚʿʝ, ʧʣʫʩ ʤʘʨʛʠʥʘʪʘ ʥʘ 
ʪʦʣʝʨʘʥʮʠʿʘ ʟʘ 2009 ʛʦʜ. ʥʝ ʝ ʥʘʜʤʠʥʘʪʘ ʩʘʤʦ ʚʦ ʩ.ʃʘʟʘʨʦʧʦʣʝ.  

ʇʨʦʩʝʯʥʘʪʘ ʛʦʜʠʰʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘ, ʚʦ ʦʜʥʦʩ ʥʘ ʛʦʜʠʰʥʘʪʘ ʛʨʘʥʠʯʥʘ 
ʚʨʝʜʥʦʩʪ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʯʦʚʝʢʦʚʦʪʦ ʟʜʨʘʚʿʝ ʢʦʿʘ ʪʨʝʙʘ ʜʘ ʩʝ ʜʦʩʪʠʛʥʝ ʜʦ 
2010 ʛʦʜ. ʠʩʪʦ ʪʘʢʘ ʥʝ ʝ ʥʘʜʤʠʥʘʪʘ ʩʘʤʦ ʚʦ ʩ.ʃʘʟʘʨʦʧʦʣʝ.  
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ɻʨʘʬʠʢʦʥ 16 

ʆʜ ɻʨʘʬʠʢʦʥʦʪ ʙʨʦʿ 16, ʤʦʞʝ ʜʘ ʩʝ ʟʘʙʝʣʝʞʠ ʜʝʢʘ ʚʦ 2009 ʛʦʜʠʥʘ, 
ʙʨʦʿʦʪ ʥʘ ʜʦʟʚʦʣʝʥʠ ʥʘʜʤʠʥʫʚʘˁʘ ʥʘ ʜʥʝʚʥʘʪʘ ʛʨʘʥʠʯʥʘ ʚʨʝʜʥʦʩʪ, ʦʜ 
ʘʩʧʝʢʪ ʥʘ ʟʘʰʪʠʪʘ ʥʘ ʯʦʚʝʢʦʚʦʪʦ ʟʜʨʘʚʿʝ ʝ ʥʘʜʤʠʥʘʪ ʚʦ ʩʠʪʝ ʤʝʨʥʠ 
ʩʪʘʥʠʮʠ, ʦʩʚʝʥ ʚʦ ʃʘʟʘʨʦʧʦʣʝ.  
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ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

 

ɱʘʛʣʝʨʦʜ ʤʦʥʦʢʩʠʜ (CO) 

 

ɻʨʘʬʠʢʦʥ 17 

ʅʘʿʛʦʣʝʤ ʧʨʦʮʝʥʪ ʥʘ ʝʤʠʩʠʿʘ ʥʘ ʿʘʛʣʝʨʦʜ ʤʦʥʦʢʩʠʜ ʧʨʦʠʟʣʝʛʫʚʘ ʦʜ 
ʩʝʢʪʦʨʦʪ - ʧʘʪʝʥ ʩʦʦʙʨʘ˃ʘʿ ʠ ʠʟʥʝʩʫʚʘ 44,40 %, ʢʘʢʦ ʠ ʩʝʢʪʦʨʦʪ ʢʦʿ ʩʝ 
ʦʜʥʝʩʫʚʘ ʥʘ ʝʤʠʩʠʠʪʝ ʦʜ ʩʪʘʮʠʦʥʘʨʥʠʪʝ ʩʪʘʥʠʮʠ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ 
ʪʦʧʣʠʥʘ, ʟʘʪʦʧʣʫʚʘˁʝʪʦ ʚʦ ʜʦʤʘ˃ʠʥʩʪʚʘʪʘ ʠ ʢʦʨʠʩʪʝˁʝʪʦ ʥʘ ʤʘʰʠʥʠ ʚʦ 
ʛʨʘʜʠʥʘʨʩʪʚʦʪʦ ʦʜ 43,60 %. ʆʚʘ ʥʘʿʚʝʨʦʿʘʪʥʦ ʩʝ ʜʦʣʞʠ ʥʘ ʥʝʮʝʣʦʩʥʦʪʦ 
ʩʦʛʦʨʫʚʘˁʝ ʥʘ ʮʚʨʩʪʠʪʝ ʠ ʪʝʯʥʠʪʝ ʛʦʨʠʚʘ, ʢʦʠ ʩʝ ʢʦʨʠʩʪʘʪ ʚʦ ʦʚʠʝ ʜʚʘ 
ʩʝʢʪʦʨʘ. 

ʂʦʣʠʯʠʥʠʪʝ ʥʘ ʝʤʠʩʠʠ ʥʘ ʿʘʛʣʝʨʦʜ ʤʦʥʦʢʩʠʜ ʚʣʠʿʘʘʪ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʿʘʪʘ 
ʥʘ ʿʘʛʣʝʨʦʜ ʤʦʥʦʢʩʠʜ ʚʦ ʘʤʙʠeʥʪʥʠʦʪ ʚʦʟʜʫʭ.  
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ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

 

ɻʨʘʬʠʢʦʥ 18 

ʆʜ ɻʨʘʬʠʢʦʥ ʙʨʦʿ 18, ʤʦʞʝ ʜʘ ʩʝ ʟʘʙʝʣʝʞʠ ʜʝʢʘ ʤʘʢʩʠʤʘʣʥʠʪʝ ʜʥʝʚʥʠ 
ʦʩʫʤʯʘʩʦʚʥʠ ʩʨʝʜʥʠ ʚʨʝʜʥʦʩʪʠ ʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠʪʝ ʥʘ ʿʘʛʣʝʨʦʜ ʤʦʥʦʢʩʠʜ 
ʥʝ ʿʘ ʥʘʜʤʠʥʫʚʘʘʪ ʥʠʪʫ ʛʨʘʥʠʯʥʘʪʘ ʚʨʝʜʥʦʩʪ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʯʦʚʝʢʦʚʦʪʦ 
ʟʜʨʘʚʿʝ ʟʘ 2009 ʛʦʜʠʥʘ, ʥʠʪʫ ʚʨʝʜʥʦʩʪʘ ʢʦʿʘ ʪʨʝʙʘ ʜʘ ʩʝ ʜʦʩʪʠʛʥʝ ʚʦ 
2012 ʛʦʜʠʥʘ. 

 

ʆʟʦʥ 

ʅʘ ʩʣʝʜʥʠʦʪ ʛʨʘʬʠʢʦʥ ʧʨʠʢʘʞʘʥʠ ʩʝ ʙʨʦʿʦʪ ʥʘ ʥʘʜʤʠʥʫʚʘˁʘ ʥʘ ʮʝʣʥʘʪʘ 
ʚʨʝʜʥʦʩʪ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʯʦʚʝʢʦʚʦʪʦ ʟʜʨʘʚʿʝ ʚʦ 2009 ʛʦʜʠʥʘ. 
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ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

 

ɻʨʘʬʠʢʦʥ 19 

ʆʜ ʛʨʘʬʠʢʦʥʦʪ ʤʦʞʝ ʜʘ ʩʝ ʟʘʙʝʣʝʞʠ ʜʝʢʘ ʙʨʦʿʦʪ ʥʘ ʥʘʜʤʠʥʫʚʘˁʘ ʥʘ 
ʮʝʣʥʘʪʘ ʚʨʝʜʥʦʩʪ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʯʦʚʝʢʦʚʦʪʦ ʟʜʨʘʚʿʝ ʝ ʥʘʜʤʠʥʘʪ ʚʦ 
ʂʫʤʘʥʦʚʦ, ʊʝʪʦʚʦ, ɹʠʪʦʣʘ-2 ʠ ʥʘʿʤʥʦʛʫ ʚʦ ʨʫʨʘʣʥʦʪʦ ʤʝʨʥʦ ʤʝʩʪʦ, ʩʝʣʦ 
ʃʘʟʘʨʦʧʦʣʝ.  

 

ɻʨʘʬʠʢʦʥ 20 
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ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

ɼʦʣʛʦʨʦʯʥʘʪʘ ʮʝʣ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʯʦʚʝʢʦʚʦʪʦ ʟʜʨʘʚʿʝ ʝ ʥʘʜʤʠʥʘʪʘ ʥʘ ʩʠʪʝ 
ʤʝʨʥʠ ʤʝʩʪʘ ʚʦ ʪʝʢʦʪ ʥʘ 2009 ʛʦʜʠʥʘ, ʦʩʚʝʥ ʚʦ ʂʦʯʘʥʠ. 

 

ɻʨʘʬʠʢʦʥ 21 

ɼʦʣʛʦʨʦʯʥʘʪʘ ʮʝʣ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʚʝʛʝʪʘʮʠʿʘʪʘ ʝ ʥʘʜʤʠʥʘʪʘ ʥʘ ʩʠʪʝ ʤʝʨʥʠ 
ʤʝʩʪʘ ʚʦ ʪʝʢʦʪ ʥʘ 2009 ʛʦʜʠʥʘ.  

ɸʆʊ40 ʠʟʨʘʟʝʥ ʚʦ (mg/m
3
 x ʯʘʩʦʚʠ) ʟʥʘʯʠ, ʟʙʠʨʦʪ ʦʜ ʨʘʟʣʠʢʘʪa ʤʝʺʫ 

ʯʘʩʦʚʥʠʪʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʛʦʣʝʤʠ ʦʜ 80 mg/m
3
 (= 40-ʪʠ ʜʝʣʦʚʠ ʦʜ 

ʤʠʣʠʿʘʨʜʘʪʘ) ʠ 80 mg/m
3
 ʚʦ ʪʝʢʦʪ ʥʘ ʘʥʘʣʠʟʠʨʘʥʠʦʪ ʧʝʨʠʦʜ ʤʘʿ-ʿʫʣʠ. 

ʇʨʠʪʦʘ, ʩʝ ʟʝʤʘʘʪ ʧʨʝʜʚʠʜ ʝʜʥʦʯʘʩʦʚʥʠ ʚʨʝʜʥʦʩʪʠ ʠʟʤʝʨʝʥʠ ʩʝʢʦʿ ʜʝʥ 
ʚʦ ʧʝʨʠʦʜ ʤʝʺʫ 8:00 ʯʘʩʦʪ ʥʘʫʪʨʦ ʠ 20:00 ʯʘʩʦʪ ʥʘʚʝʯʝʨ ʩʧʦʨʝʜ 
ʉʨʝʜʥʦʝʚʨʦʧʩʢʦ ʚʨʝʤʝ, ʢʦʛʘ ʠʤʘ ʥʘʿʛʦʣʝʤʘ ʩʦʥʯʝʚʘ ʨʘʜʠʘʮʠʿʘ.  
ʅʘʜʤʠʥʫʚʘˁʘʪʘ ʥʘ ʜʦʣʛʦʨʦʯʥʠʪʝ ʮʝʣʠ ʟʘ ʦʟʦʥ ʥʘ ʩʠʪʝ ʤʝʨʥʠ ʤʝʩʪʘ, ʚʦ 
ʪʝʢʦʪ ʥʘ 2009 ʛʦʜʠʥʘ, ʚʦ ʥʘʰʘʪʘ ʟʝʤʿʘ ʩʝ ʜʦʣʞʘʪ ʥʘ ʛʝʦʛʨʘʬʩʢʘʪʘ 
ʤʝʩʪʦʧʦʣʦʞʙʘ ʚʦ ʿʫʞʥʠʦʪ ʜʝʣ ʦʜ ɽʚʨʦʧʘ, ʢʦʿʘ ʩʝ ʦʜʣʠʢʫʚʘ ʩʦ ʛʦʣʝʤ ʙʨʦʿ 
ʥʘ ʩʦʥʯʝʚʠ ʜʝʥʦʚʠ ʚʦ ʪʝʢʦʪ ʥʘ ʣʝʪʥʠʦʪ ʧʝʨʠʦʜ. 
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ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

ʅʝʤʝʪʘʥʩʢʠ ʠʩʧʘʨʣʠʚʠ ʦʨʛʘʥʩʢʠ ʩʦʝʜʠʥʝʥʠʿʘ (NMVOC) 

ʋʜʝʣʦʪ ʥʘ SNAP ʩʝʢʪʦʨʠʪʝ ʚʦ ʝʤʠʩʠʿʘʪʘ ʥʘ ʥʝʤʝʪʘʥʩʢʠʪʝ ʠʩʧʘʨʣʠʚʠ 
ʦʨʛʘʥʩʢʠ ʩʦʝʜʠʥʝʥʠʿʘ ʝ ʧʨʠʢʘʞʘʥ ʥʘ ʩʣʝʜʥʠʦʪ ʛʨʘʬʠʢʦʥ. 

 

ɻʨʘʬʠʢʦʥ 22 
ʅʘʿʛʦʣʝʤ ʧʨʦʮʝʥʪ ʥʘ ʝʤʠʩʠʿʘ ʥʘ ʥʝʤʝʪʘʥʩʢʠʪʝ ʠʩʧʘʨʣʠʚʠ ʦʨʛʘʥʩʢʠ 
ʩʦʝʜʠʥʝʥʠʿʘ, ʧʨʦʠʟʣʝʛʫʚʘ ʦʜ ʩʝʢʪʦʨʦʪ ʢʦʿ ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʧʘʪʥʠʦʪ 
ʩʦʦʙʨʘ˃ʘʿ ʠ ʠʟʥʝʩʫʚʘ 38,90 % ʠ ʩʝʢʪʦʨʦʪ ʢʦʿ ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʧʨʦʮʝʩʠʪʝ 
ʥʘ ʧʨʠʥʪʘˁʝ ʦʜ 27,40 %. ʆʚʘ ʥʘʿʚʝʨʦʿʘʪʥʦ ʩʝ ʜʦʣʞʠ ʦʜ ʥʝʮʝʣʦʩʥʦʪʦ 
ʩʦʛʦʨʫʚʘˁʝ ʥʘ ʮʚʨʩʪʠʪʝ ʠ ʪʝʯʥʠʪʝ ʛʦʨʠʚʘ ʢʦʠ ʩʝ ʢʦʨʠʩʪʘʪ ʚʦ ʧʘʪʥʠʦʪ 
ʩʦʦʙʨʘ˃ʘʿ, ʢʘʢʦ ʠ ʠʩʧʘʨʫʚʘˁʘʪʘ ʧʨʠ ʧʨʦʮʝʩʦʪ ʥʘ ʧʨʠʥʪʘˁʝ. ɿʥʘʯʘʝʥ 
ʧʨʦʮʝʥʪ ʦʜ 15 %, ʚʦ ʝʤʠʩʠʿʘʪʘ ʥʘ ʥʝʤʝʪʘʥʩʢʠ ʠʩʧʘʨʣʠʚʠ ʦʨʛʘʥʩʢʠ 
ʩʦʝʜʠʥʝʥʠʿʘ, ʠʤʘ ʩʝʢʪʦʨʦʪ ʢʦʿ ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʝʤʠʩʠʠ ʦʜ ʩʪʘʮʠʦʥʘʨʥʠ 
ʩʪʘʥʠʮʠ, ʝʤʠʩʠʠ ʦʜ ʟʘʪʦʧʣʫʚʘˁʝʪʦ ʥʘ ʜʦʤʘ˃ʠʥʩʪʚʘʪʘ ʠ ʫʧʦʪʨʝʙʘ ʥʘ 
ʤʘʰʠʥʠ ʚʦ ʛʨʘʜʠʥʘʨʩʪʚʦʪʦ. ɽʤʠʩʠʠʪʝ ʦʜ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʥʘ ʝʣʝʢʪʨʠʯʥʘ 
ʝʥʝʨʛʠʿʘ ʠ ʪʦʧʣʠʥʩʢʘ ʝʥʝʨʛʠʿʘ ʫʯʝʩʪʚʫʚʘ ʩʦ 6,20 %. 
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ɸʤʦʥʠʿʘʢ (NH3) 

 

ɻʨʘʬʠʢʦʥ 23 
ʅʘʿʛʦʣʝʤ ʧʨʦʮʝʥʪ ʥʘ ʝʤʠʩʠʿʘ ʥʘ ʘʤʦʥʠʿʘʢʦʪ ʧʨʦʠʟʣʝʛʫʚʘ ʦʜ ʘʢʪʠʚʥʦʩʪʠʪʝ 
ʚʦ ʟʝʤʿʦʜʝʣʠʝʪʦ ʢʦʠ ʩʝ ʦʜʥʝʩʫʚʘʘʪ ʥʘ ʩʝʢʪʦʨʦʪ ʩʪʦʯʘʨʩʪʚʦ. ʉʘʤʦ 0,7 % 
ʦʜ ʝʤʠʩʠʠʪʝ ʥʘ ʘʤʦʥʠʿʘʢʦʪ ʩʝ ʜʦʣʞʘʪ ʥʘ ʩʦʛʦʨʫʚʘˁʝʪʦ ʚʦ 
ʩʪʘʮʠʦʥʘʨʥʠʪʝ ʩʪʘʥʠʮʠ, ʜʦʤʘ˃ʠʥʩʪʚʘʪʘ ʠ ʧʨʠʤʝʥʘʪʘ ʥʘ ʤʘʰʠʥʠ ʚʦ 
ʛʨʘʜʠʥʘʨʩʪʚʦʪʦ ʦʜʥʦʩʥʦ 0,1 % ʦʜ ʩʝʢʪʦʨʦʪ ʢʦʿ ʩʝ ʦʜʥʝʩʫʚʘ ʥʘ ʝʤʠʩʠʠʪʝ 
ʦʜ ʢʦʤʝʨʮʠʿʘʣʥʠ/ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʩʪʘʮʠʦʥʘʨʥʠ ʠʟʚʦʨʠ. 
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ɿʘʢʣʫʯʦʢ 

 

ʉʦʛʣʝʜʫʚʘʿ˃ʠ ʿʘ ʩʦʩʪʦʿʙʘʪʘ ʩʦ ʢʦʣʠʯʠʥʠʪʝ ʥʘ ʝʤʠʩʠʠ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠ 
ʩʫʧʩʪʘʥʮʠʠ ʥʘ ʥʠʚʦ ʥʘ ʜʨʞʘʚʘ ʧʦ ʧʦʝʜʠʥʠʪʝ ʩʝʢʪʦʨʠ/ʜʝʿʥʦʩʪʠ, 
ʝʚʠʜʝʥʪʥʦ ʝ ʜʝʢʘ NFR ʩʝʢʪʦʨʠʪʝ ʝʥʝʨʛʠʿʘ, ʩʦʦʙʨʘ˃ʘʿʦʪ ʠ ʠʥʜʫʩʪʨʠʩʢʠ 
ʧʨʦʮʝʩʠ ʥʘʿʤʥʦʛʫ ʧʨʠʜʦʥʝʩʫʚʘʘʪ ʟʘ ʟʘʛʘʜʫʚʘˁʝʪʦ ʥʘ ʚʦʟʜʫʭʦʪ.  

ʆʜ ʠʟʚʨʰʝʥʠʪʝ ʤʝʨʝˁʘ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʟʜʫʭʦʪ ʚʦ ʪʝʢʦʪ ʥʘ 2009 
ʛʦʜʠʥʘ ʥʘʜʤʠʥʫʚʘˁʘ ʥʘʜ ʛʨʘʥʠʯʥʠʪʝ ʚʨʝʜʥʦʩʪʠ ʩʝ ʟʘʙʝʣʝʞʫʚʘʘʪ ʟʘ 
ʩʫʩʧʝʥʜʠʨʘʥʠʪʝ ʯʝʩʪʠʯʢʠ ʩʦ ʛʦʣʝʤʠʥʘ ʜʦ 10 ʤʠʢʨʦʤʝʪʨʠ ʦʩʦʙʝʥʦ ʚʦ 
ʟʠʤʥʠʦʪ ʧʝʨʠʦʜ. ɺʦ ʣʝʪʥʠʦʪ ʧʝʨʠʦʜ ʧʘʢ, ʠʤʘ ʥʘʜʤʠʥʫʚʘˁʘ ʥʘ ʮʝʣʥʘʪʘ 
ʚʨʝʜʥʦʩʪ ʟʘ ʦʟʦʥʦʪ ʢʘʢʦ ʨʝʟʫʣʪʘʪ ʥʘ ʧʦʚʠʩʦʢʘʪʘ ʩʦʥʯʝʚʘ ʨʘʜʠʿʘʮʠʿʘ. 

ɿʝʤʘʿ˃ʠ ʛʠ ʧʨʝʜʚʠʜ ʩʠʪʝ ʦʚʠʝ ʧʦʜʘʪʦʮʠ ʦʜ ʠʟʚʨʰʝʥʠʪʝ ʤʝʨʝˁʘ, 
ʤʠʢʨʦʬʠʟʠʯʢʠʪʝ ʠ ʭʝʤʠʩʢʠʪʝ ʧʨʦʮʝʩʠ ʥʘ ʟʘʛʘʜʫʚʘʯʢʠʪʝ ʩʫʧʩʪʘʥʮʠ ʚʦ 
ʚʦʟʜʫʭʦʪ, ʩʦʮʠʦ-ʝʢʦʥʦʤʩʢʠ ʬʘʢʪʦʨʠ ʠ ʘʥʘʣʠʟʠ, ʝʬʠʢʘʩʥʦʩʪʘ ʥʘ 
ʢʦʨʠʩʪʝˁʝʪʦ ʥʘ ʜʦʥʝʩʝʥʠʪʝ ʟʘʢʦʥʩʢʠʪʝ ʧʨʦʧʠʩʠ ʠ ʝʬʝʢʪʠʪʝ ʚʨʟ ʣʫʺʝʪʦ ʠ 
ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʧʦʪʨʝʙʥʦ ʝ ʜʘ ʩʝ ʜʦʥʝʩʘʪ ʠ ʠʤʧʣʝʤʝʥʪʠʨʘʘʪ ʤʝʨʢʠ 
ʟʘ ʨʝʜʫʢʮʠʿʘ ʥʘ ʝʤʠʩʠʠʪʝ ʠ ʟʘʰʪʠʪʘ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʚʦʟʜʫʭʦʪ, ʩʦ ʮʝʣ 
ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʢʚʘʣʠʪʝʪʦʪ ʥʘ ʘʤʙʠʝʥʪʥʠʦʪ ʚʦʟʜʫʭ ʠ ʥʘʤʘʣʫʚʘˁʝ ʥʘ 
ʚʣʠʿʘʥʠʝʪʦ ʥʘ ʟʘʛʘʜʫʚʘˁʝʪʦ ʚʨʟ ʟʜʨʘʚʿʝʪʦ ʥʘ ʣʫʺʝʪʦ ʠ ʞʠʚʦʪʥʘʪʘ 
ʩʨʝʜʠʥʘ. 
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ʇʨʠʨʦʜʘ ʠ ʙʠʦʜʠʚʝʨʟʠʪʝʪ 
 
ɿʘʰʪʠʪʘ ʥʘ ʧʨʠʨʦʜʥʠ ʚʨʝʜʥʦʩʪʠ ʠ ʟʘʯʫʚʫʚʘˁʝ ʥʘ ʙʠʦʜʠʚʝʨʟʠʪʝʪʦʪ 
 
ʂʣʫʯʥʠ ʧʦʨʘʢʠ: 

- ɿʘʢʦʥʩʢʠ ʨʝʛʫʣʠʨʘʥʘ ʧʨʦʮʝʜʫʨʘ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʣʦʢʘʣʠʪʝʪʠ ʩʦ 
ʧʨʠʨʦʜʥʠ ʚʨʝʜʥʦʩʪʠ, ʢʘʪʝʛʦʨʠʟʠʨʘʥʠ ʚʦ 6 ʢʘʪʝʛʦʨʠʠ ʥʘ 
ʟʘʰʪʠʪʝʥʦ ʧʨʠʨʦʜʥʦ ʥʘʩʣʝʜʩʪʚʦ; 

- ʆʬʦʨʤʝʥʠ ʩʝ: CORINEʙʠʦʪʦʧʠ ʩʦ 77 ʢʦʨʠʥʝ ʤʝʩʪʘ ʠ ʅʘʮʠʦʥʘʣʥʘ 
ɽʤʝʨʘʣʜ ʤʨʝʞʘ ʥʘ ʈʄ ʩʦ 35 ʝʤʝʨʘʣʜ ʧʦʜʨʘʯʿʘ ʠ 11 ʟʘʰʪʠʪʝʥʠ 
ʧʦʜʨʘʯʿʘ ʚʢʣʫʯʝʥʠ ʚʦ ʄʘʢʝʜʦʥʩʢʠʦʪ ʟʝʣʝʥ ʧʦʿʘʩ, ʢʘʢʦ ʜʝʣ ʦʜ 
ɹʘʣʢʘʥʩʢʠʦʪ ʟʝʣʝʥ ʧʦʿʘʩ.  

- ɹʨʦʿʦʪ ʥʘ ʟʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ ʝ ʩʦ ʟʛʦʣʝʤʝʥ ʪʨʝʥʜ ʚʦ 
ʧʦʩʣʝʜʥʘʚʘ ʜʝʮʝʥʠʿʘ, ʩʦ ʰʪʦ ʝ ʟʛʦʣʝʤʝʥ ʧʨʦʮʝʥʪʦʪ ʦʜ 7,4% ʚʦ 
1991 ʛʦʜʠʥʘ ʥʘ 8,7% ʚʦ 2008 ʛʦʜʠʥʘ; 

- ʇʦʚʨʰʠʥʘʪʘ ʥʘ ʟʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ ʠʟʥʝʩʫʚʘ 2220.5ʢʤ 
2
(8,7% ʦʜ 

ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʈʄ); 

- ʈʝʛʠʩʪʨʠʨʘʥʦ ʝ ʜʝʛʨʘʜʠʨʘˁʝ ʥʘ ʧʨʠʨʦʜʥʠ ʭʘʙʠʪʘʪʠ ʠ 
ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʘʨʝʘʣʠʪʝ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʫʚʘˁʝ ʥʘ ʝʥʜʝʤʠʯʥʠ, 
ʨʝʣʠʢʪʥʠ, ʨʝʪʢʠ ʨʘʩʪʠʪʝʣʥʠ ʚʠʜʦʚʠ ʠ ʩʘʤʦʥʠʢʥʠ ʛʘʙʠ; 

- ʈʝʛʠʩʪʨʠʨʘʥʦ ʝ ʟʥʘʯʠʪʝʣʥʦ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʧʦʧʫʣʘʮʠʠʪʝ ʥʘ 
ʥʝʢʦʣʢʫ ʚʠʜʘ ʝʥʜʝʤʠʯʥʠ ʨʠʙʠ (ʝʟʝʨʩʢʠ ʧʘʩʪʨʤʢʠ, ʧʦʪʦʯʥʠ 
ʧʘʩʪʨʤʢʠ), ʝʥʜʝʤʠʯʥʠʦʪ ʧʦʪʦʯʝʥ ʨʘʢ, ʝʟʝʨʩʢʠ ʰʢʦʣʢʠ, ʧʦʪʦʘ 
ʙʣʘʛʦ ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʧʦʧʫʣʘʮʠʠʪʝ ʥʘ ʥʝʢʦʣʢʫ ʚʠʜʘ ʚʦʜʥʠ 
ʤʠʛʨʘʪʦʨʥʠ ʧʪʠʮʠ ʢʘʿ ʝʟʝʨʩʢʠ, ʨʝʯʥʠ ʠ ʙʣʘʪʥʠ ʩʪʘʥʠʰʪʘ, ʢʘʢʦ ʠ 
ʥʘʤʘʣʫʚʘˁʝ ʥʘ ʧʦʧʫʣʘʮʠʠʪʝ ʥʘ 4 ʛʣʦʙʘʣʥʦ ʟʘʛʨʦʟʝʥʠ ʛʨʘʙʣʠʚʠ 
ʧʪʠʮʠ (ʦʨʣʠ ʠ ʤʨʰʦʿʘʜʮʠ), ʢʘʢʦ ʠ ʛʣʦʙʘʣʥʦ ʟʘʛʨʦʟʝʥʠ ʮʠʮʘʯʠ 
(ʣʠʣʿʘʮʠ, ʚʠʜʨʘ ʠ ʜʨ.); 

o ʉʦ ʠʟʤʝʥʠʪʝ ʥʘ ɿʘʢʦʥʦʪ ʟʘ ʨʠʙʘʨʩʪʚʦ ʠ ʘʢʚʘʢʫʣʪʫʨʘ 

(2008, 2009) ʩʦʟʜʘʜʝʥʘ ʝ ʧʨʘʚʥʘ ʨʘʤʢʘ ʟʘ ʩʧʨʦʚʝʜʫʚʘˁʝ 
ʤʝʨʢʠ ʟʘ ʠʥʪʝʛʨʘʣʥʘ ʟʘʰʪʠʪʘ ʥʘ ʚʦʜʥʠʪʝ ʝʢʦʩʠʩʪʝʤʠ ʠ 
ʞʠʚʠʦʪ ʩʚʝʪ ʢʘʿ ʠʩʪʠʪʝ, ʢʘʢʦ ʠ ʩʪʠʤʫʣʘʪʠʚʥʠ ʤʝʨʢʠ ʟʘ 
ʧʦʨʠʙʫʚʘˁʝ ʥʘ ʨʝʯʥʠʪʝ ʠ ʝʟʝʨʩʢʠʪʝ ʝʢʦʩʠʩʪʝʤʠ ʩʦ 
ʘʚʪʦʭʪʦʥʠ ʚʠʜʦʚʠ ʨʠʙʠ;  

- ʉʦ ʠʟʤʝʥʠʪʝ ʥʘ ɿʘʢʦʥʦʪ ʟʘ ʣʦʚʩʪʚʦ (2008) ʟʛʦʣʝʤʝʥ ʝ ʙʨʦʿʦʪ ʥʘ 
ʜʠʚʠ ʞʠʚʦʪʠʥʩʢʠ ʚʠʜʦʚʠ (ʣʦʚʝʥ ʜʠʚʝʯ) ʢʦʠ ʩʦ ʪʦʘ ʩʝ ʩʪʝʢʥʘʘ ʩʦ 
ʩʪʘʪʫʩ ʥʘ ʪʨʘʿʥʦ ʟʘʰʪʠʪʝʥʠ ʜʠʚʠ ʚʠʜʦʚʠ. 
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ʂʫʩ ʦʩʚʨʪ ʟʘ ʙʦʛʘʪʩʪʚʦʪʦ ʥʘ ʙʠʦʜʠʚʝʨʟʠʪʝʪʦʪ ʥʘ ʈʝʧʫʙʣʠʢʘ 
ʄʘʢʝʜʦʥʠʿʘ 
 
ɹʦʛʘʪʩʪʚʦʪʦ ʩʦ ʪʠʧʦʚʠ ʝʢʦʩʠʩʪʝʤʠ, ʪʠʧʦʚʠ ʩʪʘʥʠʰʪʘ, ʟʘʝʜʥʠʮʠ ʠ ʚʠʜʦʚʠ, 
ʿʘ ʩʪʘʚʘʘʪ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʥʘ ʩʘʤʠʦʪ ʚʨʚ ʥʘ ʣʠʩʪʘʪʘ ʥʘ ʟʝʤʿʠ ʩʦ 
ʟʥʘʯʘʿʝʥ ʙʠʦʜʠʚʝʨʟʠʪʝʪ ʚʦ ɽʚʨʦʧʘ (Hotspot). ʀʤʝʥʦ, ʩʧʦʨʝʜ 
ʜʦʩʝʛʘʰʥʠʪʝ ʥʘʫʯʥʠ ʠʩʪʨʘʞʫʚʘˁʘ, ʢʦʥʩʪʘʪʠʨʘʥʦ ʝ ʜʘʢʘ ʥʘ ʪʝʨʠʪʦʨʠʿʘʪʘ 
ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʩʝ ʦʬʦʨʤʝʥʠ ʧʦʚʝ˃ʝ ʝʢʦʩʠʩʪʝʤʩʢʠ ʪʠʧʦʚʠ 
ʧʦʤʝʩʪʝʥʠ ʚʦ ʩʝʜʫʤ ʛʨʫʧʠ: ʚʦʜʥʠ, ʢʨʘʿʙʨʝʞʥʠ, ʪʨʝʚʝʩʪʠ, ʙʨʜʩʢʠ, 
ʩʪʝʧʦʣʠʢʠ, ʰʫʤʩʢʠ ʠ ʧʣʘʥʠʥʩʢʠ ʝʢʦʩʠʩʪʝʤʠ ʦʜ ʢʦʠ ʢʣʫʯʥʠ ʩʝ: ʚʦʜʥʠʪʝ, 
ʩʫʚʠ ʪʨʝʚʝʩʪʠ, ʰʫʤʩʢʠ ʠ ʧʣʘʥʠʥʩʢʠ ʝʢʦʩʠʪʝʤʠ. ʀʩʪʦ ʪʘʢʘ, ʨʝʛʠʩʪʨʠʨʘʥʠ 
ʩʝ ʥʘʜ 260 ʨʘʩʪʠʪʝʣʥʠ ʟʘʝʜʥʠʮʠ ʩʦ ʜʦʤʠʥʘʮʠʿʘ ʥʘ ʪʨʝʚʝʩʪʠʪʝ ʠ 
ʰʫʤʩʢʠʪʝ ʟʘʝʜʥʠʮʠ. ɺʠʜʦʚʠʦʪ ʜʠʚʝʨʟʠʪʝʪ ʝ ʧʨʝʪʩʪʘʚʝʥ ʩʦ ʥʘʜ 17.600 
ʪʘʢʩʦʥʠ ʦʜ ʜʠʚʘʪʘ ʬʣʦʨʘ, ʬʫʥʛʠ ʠ ʬʘʫʥʘ. ʇʦʩʝʙʥʦ ʝ ʟʥʘʯʘʿʥʦ ʰʪʦ ʚʦ 
ʄʘʢʝʜʦʥʠʿʘ ʝʛʟʠʩʪʠʨʘʘʪ 976 ʝʥʜʝʤʠʯʥʠ ʚʠʜʦʚʠ, ʦʜ ʢʦʠ 870 ʚʠʜʦʚʠ ʩʝ 
ʤʘʢʝʜʦʥʩʢʠ ʝʥʜʝʤʠ.  
 
ʅʘ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ, ʠʟʜʚʦʝʥʠ ʩʝ ʜʚʘ 
ʙʠʦʛʝʦʛʨʘʬʩʢʠ ʨʝʛʠʦʥʠ: ʢʦʥʪʠʥʝʥʪʘʣʝʥ ʠ ʘʣʧʩʢʠ ʠ ʝʜʝʥ ʧʦʜʨʝʛʠʦʥ 
ʩʫʙʤʝʜʠʪʝʨʘʥʩʢʠ. ɺʦ ʟʘʚʠʩʥʦʩʪ ʦʜ ʣʦʮʠʨʘʥʦʩʪʘ ʠ ʥʘʜʤʦʨʩʢʘʪʘ 
ʚʠʩʦʯʠʥʘ, ʠʟʜʚʦʝʥʠ ʩʝ ʦʩʫʤ ʢʣʠʤʘʪʩʢʦ-ʚʝʛʝʪʘʮʠʩʢʠ-ʧʦʯʚʝʥʠ ʟʦʥʠ. ɺʦ 
ʩʫʙʤʝʜʠʪʝʨʘʥʩʢʠʦʪ ʧʦʿʘʩ ʩʝ ʠʟʜʚʦʝʥʠ ʜʚʝ ʧʦʜʨʘʯʿʘ: ʉʫʙʤʝʜʠʪʝʨʘʥʩʢʦ 
ʧʦʜʨʘʯʿʝ (50-500 ʤʥʚ) ʩʦ ʧʦʚʨʰʠʥʘ 800.000 ʭʘ ʠ ʂʦʥʪʠʥʝʥʪʘʣʥʦ-
ʩʫʙʤʝʜʠʪʝʨʘʥʩʢʦ ʧʦʜʨʘʯʿʝ (501-600 ʤʥʚ) ʩʦ ʧʦʚʨʰʠʥʘ 97.000 ʭʘ, ʰʪʦ 
ʧʨʝʪʩʪʘʚʫʚʘ ʧʦʚʝ˃ʝ ʦʜ ʝʜʥʘ ʪʨʝʪʠʥʘ ʠʣʠ 35%. ɺʦ ʢʦʥʪʠʥʝʥʪʘʣʥʠʦʪ ʧʦʿʘʩ 
ʩʝ ʠʟʜʚʦʝʥʠ ʯʝʪʠʨʠ ʧʦʜʨʘʯʿʘ: ʊʦʧʣʦ ʢʦʥʪʠʥʝʥʪʘʣʥʦ ʧʦʜʨʘʯʿʝ (601-900 
ʤʥʚ) ʩʦ ʧʦʚʨʰʠʥʘ 740.000 ʭʘ (27,4%), ʉʪʫʜʝʥʦ ʢʦʥʪʠʥʝʥʪʘʣʥʦ ʧʦʜʨʘʯʿʝ 
(901-1100 ʤʥʚ) ʩʦ ʧʦʚʨʰʠʥʘ 342.000 ʭʘ (13,3%), ʇʦʜʛʦʨʩʢʦ 
ʢʦʥʪʠʥʝʥʪʘʣʥʦ ʧʣʘʥʠʥʩʢʦ ʧʦʜʨʘʯʿʝ (1101-1300 ʤʥʚ) ʩʦ ʧʦʚʨʰʠʥʘ 250.000 
ʭʘ (9,7%) ʠ ʇʣʘʥʠʥʩʢʦ ʢʦʥʪʠʥʝʥʪʘʣʥʦ ʧʦʜʨʘʯʿʝ (1301-1650 ʤʥʚ) ʩʦ 
ʧʦʚʨʰʠʥʘ 269.000 ʭʘ (10,4%). ɺʦ ʘʣʧʩʢʠʦʪ ʧʦʿʘʩ ʩʝ ʠʟʜʚʦʝʥʠ ʜʚʝ 
ʧʦʜʨʘʯʿʘ: ʉʫʙʘʣʧʩʢʦ ʧʣʘʥʠʥʩʢʦ ʧʦʜʨʘʯʿʝ (1651-2250 ʤʥʚ) ʩʦ ʧʦʚʨʰʠʥʘ 
97.000 ʭʘ (3,8%) ʠ ɸʣʧʩʢʦ ʧʣʘʥʠʥʩʢʦ ʧʦʜʨʘʯʿʝ (ʥʘʜ 2250 ʤʥʚ) ʩʦ 
ʧʦʚʨʰʠʥʘ 13.000 ʭʘ (0,5%).  

 
ʅʘʮʠʦʥʘʣʥʘ ʤʨʝʞʘ ʥʘ ʟʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ 

 
ɺʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ, ʦʩʥʦʚʝʥ ʟʘʢʦʥʩʢʠ ʧʨʦʧʠʩ ʩʦ ʢʦʿ ʩʝ ʨʝʛʫʣʠʨʘ 
ʟʘʰʪʠʪʘʪʘ ʥʘ ʧʨʠʨʦʜʥʦʪʦ ʥʘʩʣʝʜʩʪʚʦ ʝ ɿʘʢʦʥʦʪ ʟʘ ʟʘʰʪʠʪʘ ʥʘ 
ʧʨʠʨʦʜʘʪʘ ("ʉʣ. ʚʝʩʥʠʢ ʥʘ ʈʄ" ʙʨ.67/04, 14/06 ʠ 84/07). ʉʦʛʣʘʩʥʦ ʦʚʦʿ 
ʟʘʢʦʥ, ʩʠʩʪʝʤʦʪ ʥʘ ʟʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ ʩʝ ʚʦʩʧʦʩʪʘʚʫʚʘ ʟʘʨʘʜʠ ʟʘʰʪʠʪʘ 
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ʥʘ ʙʠʦʣʦʰʢʘʪʘ ʨʘʟʥʦʚʠʜʥʦʩʪ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʞʠʚʝʘʣʠʰʪʘ, 
ʧʨʦʮʝʩʠʪʝ ʢʦʠ ʩʝ ʩʣʫʯʫʚʘʘʪ ʚʦ ʧʨʠʨʦʜʘʪʘ, ʢʘʢʦ ʠ ʘʙʠʦʪʠʯʢʠʪʝ 
ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʧʨʝʜʝʣʩʢʘʪʘ ʨʘʟʥʦʚʠʜʥʦʩʪ. ʉʦ ʧʨʦʛʣʘʩʫʚʘˁʝʪʦ ʥʘ 
ʧʦʜʨʘʯʿʝʪʦ ʟʘ ʟʘʰʪʠʪʝʥʦ ʪʦʘ ʩʝ ʩʪʝʢʥʫʚʘ ʩʦ ʩʪʘʪʫʩ ʥʘ ʧʨʠʨʦʜʥʦ 
ʥʘʩʣʝʜʩʪʚʦ.  
ɿʘʢʦʥʦʪ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʧʨʠʨʦʜʘʪʘ, ʚʦ ʢʦʿ ʩʝ ʪʨʘʥʩʧʦʥʠʨʘʥʠ ʢʨʠʪʝʨʠʫʤʠʪʝ 
ʥʘ ʉʚʝʪʩʢʘʪʘ ʫʥʠʿʘ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʧʨʠʨʦʜʘʪʘ (IUCN) ʠ ʢʘʪʝʛʦʨʠʟʘʮʠʿʘ ʥʘ 
ʟʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ, ʜʘʚʘ ʤʦʞʥʦʩʪ ʟʘ ʚʦʩʧʦʩʪʘʚʫʚʘˁʝ ʥʘ ʩʣʝʜʥʠʪʝ ʰʝʩʪ 
ʢʘʪʝʛʦʨʠʠ ʥʘ ʟʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ: 

1. ʉʪʨʦʛ ʧʨʠʨʦʜʝʥ ʨʝʟʝʨʚʘʪ 

2. ʅʘʮʠʦʥʘʣʝʥ ʧʘʨʢ 

3. ʉʧʦʤʝʥʠʢ ʥʘ ʧʨʠʨʦʜʘʪʘ 

4. ʇʘʨʢ ʥʘ ʧʨʠʨʦʜʘʪʘ 

5. ɿʘʰʪʠʪʝʥ ʧʨʝʜʝʣ 

6. ʇʦʚʝ˃ʝʥʘʤʝʥʩʢʦ ʧʦʜʨʘʯʿʝ. 

ɽʜʠʥʩʪʚʝʥʦ ʩʝʫʰʪʝ ʥʝ ʝ ʚʦʚʝʜʝʥʘ ʢʘʪʝʛʦʨʠʿʘ Iʙ-ʧʦʜʨʘʯʿʝ ʥʘ ʜʠʚʠʥʘʪʘ 
ʩʧʦʨʝʜ ʢʨʠʪʝʨʠʫʤʠʪʝ ʥʘ IUCN. 

ʇʦʜʘʪʦʮʠ ʟʘ ʙʨʦʿ ʠ ʧʦʚʨʰʠʥʘ ʥʘ ʟʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ ʩʝ ʜʘʜʝʥʠ 
ʪʘʙʝʣʘʨʥʦ. 
 
ʊʘʙʝʣʘ 1. ɹʨʦʿ ʠ ʧʦʚʨʰʠʥʘ ʥʘ ʟʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ ʚʦ ʧʝʨʠʦʜ: 1948-1998) 
 

 
 
ʆʜ ʛʦʨʥʠʪʝ ʧʦʢʘʟʘʪʝʣʠ ʩʝ ʛʣʝʜʘ ʜʝʢʘ ʚʦ ʧʝʨʠʦʜʦʪ ʦʜ 1948 ʜʦ 1960 
ʛʦʜʠʥʘ ʚʦ ʄʘʢʝʜʦʥʠʿʘ ʩʝ ʟʘʰʪʠʪʝʥʠ 11 ʧʦʜʨʘʯʿʘ ʠ ʦʙʿʝʢʪʠ, ʢʘʢʦ ʧʨʠʨʦʜʥʠ 
ʨʝʪʢʦʩʪʠ ʚʨʟ ʦʩʥʦʚʘ ʥʘ ʪʦʛʘʰ ʚʘʞʝʯʢʠʦʪ ɿʘʢʦʥ ʟʘ ʟʘʰʪʠʪʘ ʥʘ 
ʩʧʦʤʝʥʠʮʠʪʝ ʥʘ ʢʫʣʪʫʨʘʪʘ ʠ ʧʨʠʨʦʜʥʠʪʝ ʨʝʪʢʦʩʪʠ, ʩʦ ʚʢʫʧʥʘ ʧʦʚʨʰʠʥʘ 
ʦʜ 131.599 (5,11 % ʦʜ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʜʨʞʘʚʘʪʘ). ʉʦ ɿʘʢʦʥʦʪ ʟʘ ʟʘʰʪʠʪʘ 
ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʨʝʪʢʦʩʪʠ, ʜʦʥʝʩʝʥ ʚʦ 1960 ʛʦʜʠʥʘ ʠ ʩʦ ʥʝʛʦʚʠʪʝ ʠʟʤʝʥʠ ʠ 

ɻʦʜʠʥʘ ʥʘ 
ʟʘʰʪʠʪʘ 

ɹʨ. ʥʘ 
ʟʘʰʪʠʪʝʥʠ 
ʧʦʜʨʘʯʿʘ  

ʧʦʚʨʰʠʥʘ  
(ʚʦ ʭʘ) 

% ʚʦ ʦʜʥʦʩ ʥʘ 
ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ 

ʈʄ 

1948-1960 11 131.599 5,11 

1961-1998 58 52.538 2,04 

ʚʢʫʧʥʦ:  69 184.137 7,16 
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ʜʦʧʦʣʥʫʚʘˁʘ ʠʟʚʨʰʝʥʠ ʚʦ 1965 ʠ 1973 ʛʦʜʠʥʘ, ʟʘʰʪʠʪʝʥʠ ʩʝ ʫʰʪʝ 58 
ʦʙʿʝʢʪʠ, ʪʘʢʘ ʰʪʦ ʚʢʫʧʥʠʦʪ ʙʨʦʿ ʥʘ ʟʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ ʠ ʦʙʿʝʢʪʠ 
ʠʟʥʝʩʫʚʘʰʝ 69 ʦʙʿʝʢʪʠ ʩʦ ʚʢʫʧʥʘ ʧʦʚʨʰʠʥʘ ʦʜ 184.137 ʭʘ (7,16 % ʦʜ 
ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʈʄ). 
ʉʦ ʬʦʨʤʠʨʘˁʝʪʦ ʥʘ ʧʦʩʝʙʥʦ ʄʠʥʠʩʪʝʨʩʪʚʦ ʟʘ ʞʠʚʦʪʥʘ ʩʨʝʜʠʥʘ (ʚʦ 1998 
ʛʦʜ.), ʚʦ ʧʝʨʠʦʜʦʪ 1999-2008 ʛʦʜʠʥʘ ʧʨʦʜʦʣʞʠ ʧʨʦʮʝʩʦʪ ʟʘ ʟʘʰʪʠʪʘ ʥʘ 
ʧʨʠʨʦʜʥʦʪʦ ʥʘʩʣʝʜʩʪʚʦ. ʇʦʩʝʙʥʦ ʝ ʟʥʘʯʘʿʥʦ ʜʦʥʝʩʫʚʘˁʝʪʦ ʥʘ ɿʘʢʦʥʦʪ 
ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʧʨʠʨʦʜʘʪʘ ʚʦ 2004 ʛʦʜʠʥʘ, ʚʦ ʢʦʿ ʩʝ ʪʨʘʥʩʧʦʥʠʨʘʥʠ 
ʝʚʨʦʧʩʢʠʪʝ ʜʠʨʝʢʪʠʚʠ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʧʨʠʨʦʜʥʦʪʦ ʥʘʩʣʝʜʩʪʚʦ.  
ʇʦʜʘʪʦʮʠʪʝ ʥʘ ʟʘʰʪʠʪʝʥʠʪʝ ʧʦʜʨʘʯʿʘ ʚʦ ʦʚʦʿ ʧʝʨʠʦʜ ʩʝ ʧʨʠʢʘʞʘʥʠ 
ʪʘʙʝʣʘʨʥʦ.  
 
ʊʘʙʝʣʘ 2. ɹʨʦʿ ʠ ʧʦʚʨʰʠʥʘ ʥʘ ʟʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ ʚʦ ʈʄ (ʩʦʩʪʦʿʙʘ 2008) 
 

 
 

ʉʧʦʨʝʜ ʧʦʜʘʪʦʮʠʪʝ ʦʜ ʪʘʙʝʣʘ 2, ʢʦʥʩʪʘʪʠʨʘʥʦ ʝ ʜʝʢʘ ʟʘʰʪʠʪʝʥʠʪʝ 
ʧʦʜʨʘʯʿʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʟʘʬʘ˃ʘʘʪ ʦʢʦʣʫ 8.7 % ʦʜ 
ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʜʨʞʘʚʘʪʘ. ʅʘʿʛʦʣʝʤ ʜʝʣ ʧʨʠʧʘʺʘ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ 
ʧʘʨʢʦʚʠ ʩʦ ʦʢʦʣʫ 4,4%, ʧʦʪʦʘ ʩʝ ʩʧʦʤʝʥʠʮʠʪʝ ʥʘ ʧʨʠʨʦʜʘ ʩʦ ʦʢʦʣʫ 2,5% 
ʠ ʧʦʚʝ˃ʝʥʘʤʝʥʩʢʦʪʦ ʧʦʜʨʘʯʿʝ ɱʘʩʝʥ ʦʢʦʣʫ 1,1% ʦʜ ʥʘʮʠʦʥʘʣʥʘʪʘ 
ʪʝʨʠʪʦʨʠʿʘ. ʈʝʣʘʪʠʚʥʦ ʤʘʣʘ ʧʦʚʨʰʠʥʘ (0,5%) ʟʘʬʘ˃ʘʘʪ ʩʪʨʦʛʠʪʝ 

ɿʘʰʪʠʪʝʥʦ ʧʦʜʨʘʯʿʝ ɹʨ.  ʇʦʚʨʰʠʥʘ  
(ʚʦʢʤ 

2) 
% ʦʜ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ 
ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ 

ʅʘʮʠʦʥʘʣʝʥ ʧʘʨʢ 3 1130,0 4,4 

ʉʪʨʦʛ ʧʨʠʨʦʜʝʥ 
ʨʝʟʝʨʚʘʪ 

4 
 

126,8 0,5 

ʇʨʝʜʝʣ ʩʦ ʧʦʩʝʙʥʠ 
ʧʨʠʨʦʜʥʠ 
ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ 

3 23,4 0,1 

ʆʜʜʝʣʥʠ ʨʘʩʪʠʪʝʣʥʠ ʠ 
ʞʠʚʦʪʠʥʩʢʠ ʚʠʜʦʚʠ 

12 26,5 0,1 

ʉʧʦʤʝʥʠʢ ʥʘ ʧʨʠʨʦʜʘ 60 634,3 2,5 

ʇʦʚʝ˃ʝʥʘʤʝʥʩʢʦ 
ʧʦʜʨʘʯʿʝ 

1 279,5 1,1 

ɺʢʫʧʥʦ 83 2220,5 8,7 
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ʧʨʠʨʦʜʥʠ ʨʝʟʝʨʚʘʪʠ, ʜʦʜʝʢʘ ʥʘʿʤʘʣʢʫ ʧʦ 0,1% ʟʘʬʘ˃ʘʘʪ ʢʘʪʝʛʦʨʠʠʪʝ- 
ʧʨʝʜʝʣ ʩʦ ʧʦʩʝʙʥʠ ʧʨʠʨʦʜʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʦʜʜʝʣʥʠ ʨʘʩʪʠʪʝʣʥʠ ʠ 
ʞʠʚʦʪʠʥʩʢʠ ʚʠʜʦʚʠ. 

ɺʦ ʤʦʤʝʥʪʦʚ, ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʩʝ ʚʦʩʧʦʩʪʘʚʝʥʠ ʧʨʚʠʪʝ ʪʨʠ 
ʢʘʪʝʛʦʨʠʠ ʥʘ ʟʘʰʪʠʪʝʥʦ ʧʦʜʨʘʯʿʝ (ʩʪʨʦʛ ʧʨʠʨʦʜʝʥ ʨʝʟʝʨʚʘʪ, ʥʘʮʠʦʥʘʣʝʥ 
ʧʘʨʢ ʠ ʩʧʦʤʝʥʠʢ ʥʘ ʧʨʠʨʦʜʘʪʘ) ʠ ʧʦʩʪʦʠ ʩʘʤʦ ʝʜʥʦ ʧʦʚʝ˃ʝʥʘʤʝʥʩʢʦ 
ʧʦʜʨʘʯʿʝ (ɱʘʩʝʥ), ʜʦʜʝʢʘ ʯʝʪʚʨʪʘʪʘ ʠ ʧʝʪʘʪʘ ʢʘʪʝʛʦʨʠʿʘ ʥʘ ʟʘʰʪʠʪʝʥʦ 
ʧʦʜʨʘʯʿʝ-ʧʘʨʢ ʥʘ ʧʨʠʨʦʜʘʪʘ ʠ ʟʘʰʪʠʪʝʥ ʧʨʝʜʝʣ, ʩʝʫʰʪʝ ʥʝ ʩʝ 
ʚʦʩʧʦʩʪʘʚʝʥʠ. ʇʦ ʟʘʚʨʰʫʚʘˁʝʪʦ ʥʘ ʨʝʚʘʣʦʨʠʟʘʮʠʿʘʪʘ ʥʘ ʧʨʠʨʦʜʥʦʪʦ 
ʥʘʩʣʝʜʩʪʚʦ ʥʘ ʈʄ, ʦʙʿʝʢʪʠʪʝ ʥʘ ʧʨʠʨʦʜʘʪʘ, ʚʢʣʫʯʝʥʠ ʚʦ ʢʘʪʝʛʦʨʠʠʪʝ 
ʧʨʝʜʝʣ ʩʦ ʧʦʩʝʙʥʠ ʧʨʠʨʦʜʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʦʜʜʝʣʥʠ ʨʘʩʪʠʪʝʣʥʠ ʠ 
ʞʠʚʦʪʠʥʩʢʠ ʚʠʜʦʚʠ, ˃ʝ ʚʣʝʟʘʪ ʛʦ ʛʦʨʝʥʘʚʝʜʝʥʠʪʝ ʰʝʩʪ ʢʘʪʝʛʦʨʠʠ ʥʘ 
ʟʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ, ʩʦʛʣʘʩʥʦ ɿʘʢʦʥʦʪ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʧʨʠʨʦʜʘʪʘ. 

 

ʋʅɽʉʂʆ ʤʝʩʪʦ 

 

ɺʦ ʤʝʺʫʥʘʨʦʜʥʠ ʨʘʤʢʠ ʥʘ ʣʠʩʪʘ ʥʘ ʋʅɽʉʂʆ ʝ ʚʢʣʫʯʝʥ ʆʭʨʠʜʢʠʦʪ 
ʨʝʛʠʦʥ, ʢʘʢʦ ʩʚʝʪʩʢʦ ʧʨʠʨʦʜʥʦ ʠ ʢʫʣʪʫʨʥʦ ʥʘʩʣʝʜʩʪʚʦ (1979), ʜʦʜʝʢʘ ʥʘ 
ʧʨʠʚʨʝʤʝʥʘʪʘ ʣʠʩʪʘ ʥʘ ʋʅɽʉʂʆ ʩʝ ʚʢʣʫʯʝʥʠ ʠ ʩʧʦʤʝʥʠʮʠʪʝ ʥʘ ʧʨʠʨʦʜʘ 
ʄʘʨʢʦʚʠ ʂʫʣʠ ʠ ʇʝʰʪʝʨʘʪʘ ʉʣʘʪʠʥʩʢʠ ʀʟʚʦʨ (2004). 

 

ʈʘʤʩʘʨʩʢʦ ʤʝʩʪʦ 

ʅʘ ʈʘʤʩʘʨʩʢʘʪʘ ʣʠʩʪʘ ʥʘ ʚʦʜʥʠ ʞʠʚʝʘʣʠʰʪʘ ʦʜ ʤʝʺʫʥʘʨʦʜʥʦ ʟʥʘʯʝˁʝ 
ʚʢʣʫʯʝʥʠ ʩʝ ʇʨʝʩʧʘʥʩʢʦʪʦ ɽʟʝʨʦ (1995) ʠ ɼʦʿʨʘʥʩʢʦʪʦ ɽʟʝʨʦ (2008), 
ʜʦʜʝʢʘ ʥʘ ʧʨʠʚʨʝʤʝʥʘʪʘ ʣʠʩʪʘ ʩʝ ʆʭʨʠʜʩʢʦʪʦ ɽʟʝʨʦ, ɹʝʣʯʠʰʢʦ ɹʣʘʪʦ, 
ʄʦʥʦʩʧʠʪʦʚʩʢʦ ɹʣʘʪʦ, ʂʘʪʣʘʥʦʚʩʢʦ ɹʣʘʪʦ, ʊʠʢʚʝʰʢʦ ɽʟʝʨʦ ʠ ɺʝʣʝʢʦ 
ɽʟʝʨʦ (ʄʣʘʜʦʩʪ).  

 

ʅʘʮʠʦʥʘʣʥʘ ɽʤʝʨʘʣʜ ʤʨʝʞʘ 
 
ʉʦʛʣʘʩʥʦ ʦʜʨʝʜʙʠʪʝ ʦʜ ʂʦʥʚʝʥʮʠʿʘʪʘ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʝʚʨʦʧʩʢʠʦʪ ʜʠʚ ʩʚʝʪ 
ʠ ʧʨʠʨʦʜʥʠʪʝ ʞʠʚʝʘʣʠʰʪʘ (ɹʝʨʥ 1979) ʠ ɿʘʢʦʥʦʪ ʟʘ ʟʘʰʪʠʪʘ ʥʘ 
ʧʨʠʨʦʜʘʪʘ ʥʘ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ, ʢʘʢʦ ʜʦʛʦʚʦʨʥʘ 
ʩʪʨʘʥʘ ʥʘ ɹʝʨʥʩʢʘʪʘ ʂʦʥʚʝʥʮʠʿʘ, ʚʦ ʧʝʨʠʦʜʦʪ ʦʜ 2002 ʜʦ 2008 ʛʦʜʠʥʘ 
ʙʝʘ ʨʝʘʣʠʟʠʨʘʥʠ ʯʝʪʠʨʠ ʧʨʦʝʢʪʠ ʟʘ ʚʦʩʧʦʩʪʘʚʫʚʘˁʝ ʅʘʮʠʦʥʘʣʥʘ 
ɽʤʝʨʘʣʜ ʤʨʝʞʘ. ʊʘʘ ʝ ʟʥʘʯʘʿʥʘ ʧʦʜʛʦʪʚʠʪʝʣʥʘ ʘʢʪʠʚʥʦʩʪ/ʤʝʭʘʥʠʟʘʤ, ʟʘ 
ʚʦʩʧʦʩʪʘʚʫʚʘˁʝ ʥʘ ɽʚʨʦʧʩʢʘʪʘ ʢʦʭʝʨʝʥʪʥʘ ʤʨʝʞʘ ʅʘʪʫʨʘ 2000. 
ʇʦʜʘʪʦʮʠʪʝ ʩʝ ʧʨʠʢʘʞʘʥʠ ʪʘʙʝʣʘʨʥʦ. 
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ʊʘʙʝʣʘ 3. ʀʜʝʥʪʠʬʠʢʫʚʘʥʠ ɽʤʝʨʘʣʜ ʧʦʜʨʘʯʿʘ ʚʦ ʈʄ ʚʦ ʧʝʨʠʦʜʦʪ: 2002-
2008 ʛʦʜʠʥʘ 
 

 
 

ɺʦ ʅʘʮʠʦʥʘʣʥʘʪʘ ɽʤʝʨʘʣʜ ʤʨʝʞʘ ʥʘ ʧʦʜʨʘʯʿʘ ʦʜ ʧʦʩʝʙʥʦ ʟʥʘʯʝˁʝ ʟʘ 
ʟʘʯʫʚʫʚʘˁʝ, ʦʜ ʄʘʢʝʜʦʥʠʿʘ ʩʝ ʠʜʝʥʪʠʬʠʢʫʚʘʥʠ 35 ʣʦʢʘʣʠʪʝʪʠ.ʉʦ ʧʨʚʠʦʪ 
ʧʨʦʝʢʪ ʨʝʘʣʠʟʠʨʘʥ ʚʦ 2002-2003 ʛʦʜʠʥʘ, ʠʜʝʥʪʠʬʠʢʫʚʘʥʠ ʩʝ 3 ʧʦʜʨʘʯʿʘ: 
ʉʇʈ ɽʟʝʨʘʥʠ, ʅʇ ɻʘʣʠʯʠʮʘ ʠ ʉʇ ɼʦʿʨʘʥʩʢʦ ɽʟʝʨʦ, ʩʦ ʚʢʫʧʥʘ ʧʦʚʨʰʠʥʘ 
27.660 ʭʘ (3,6%). ʉʦ ʚʪʦʨʠʦʪ ʧʨʦʝʢʪ ʨʝʘʣʠʟʠʨʘʥ ʚʦ 2004 ʛʦʜʠʥʘ 
ʠʜʝʥʪʠʬʠʢʫʚʘʥʠ ʩʝ ʫʰʪʝ 3 ʧʦʜʨʘʯʿʘ: ʉʇʈ ʊʠʢʚʝʰ, ʅʇ ʇʝʣʠʩʪʝʨ, ʉʇ 
ɼʝʤʠʨ ʂʘʧʠʿʘ, ʩʦ ʚʢʫʧʥʘ ʧʦʚʨʰʠʥʘ 28.000 ʭʘ (3,8%). ʉʦ ʪʨʝʪʠʦʪ ʧʨʦʝʢʪ 
ʨʝʘʣʠʟʠʨʘʥ ʚʦ 2005-2006 ʛʦʜʠʥʘ ʠʜʝʥʪʠʬʠʢʫʚʘʥʠ ʩʝ 10 ʧʦʜʨʘʯʿʘ ʩʦ 
ʚʢʫʧʥʘ ʧʦʚʨʰʠʥʘ 144.783 ʭʘ (19,1%) ʠ ʩʦ ʯʝʪʚʨʪʠʦʪ ʧʨʦʝʢʪ ʨʝʘʣʠʟʠʨʘʥ 
ʚʦ 2008 ʛʦʜʠʥʘ, ʠʜʝʥʪʠʬʠʢʫʚʘʥʠ ʩʝ 19 ʧʦʜʨʘʯʿʘ ʩʦ ʚʢʫʧʥʘ ʧʦʚʨʰʠʥʘ 
556.447 ʭʘ (73,5%). ʉʦ ʪʦʘ ʅʘʮʠʦʥʘʣʥʘʪʘ ɽʤʝʨʘʣʜ ʤʨʝʞʘ ʥʘ ʈʄ ʦʧʬʘ˃ʘ 
35 ʝʤʝʨʘʣʜ ʧʦʜʨʘʯʿʘ ʢʦʠ ʟʘʬʘ˃ʘʘʪ ʧʦʚʨʰʠʥʘ ʦʜ 752.223 ʭʘ ʠʣʠ 29 % ʦʜ 
ʥʝʿʟʠʥʘʪʘ ʪʝʨʠʪʦʨʠʿʘ. 

ɿʘʨʘʜʠ ʢʦʤʧʘʪʠʙʠʣʥʦʩʪ ʥʘ ʅʘʮʠʦʥʘʣʥʘʪʘ ɽʤʝʨʘʣʜ ʤʨʝʞʘ ʩʦ ʅʘʪʫʨʘ 
2000, ʧʦʜʨʘʯʿʘʪʘ ʩʝ ʢʘʪʝʛʦʨʠʟʠʨʘʥʠ ʚʦ ʪʨʠ ʪʠʧʘ:  

ɸ-ʧʦʜʨʘʯʿʘ ʟʥʘʯʘʿʥʠ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʜʠʚʠ ʧʪʠʮʠ (ʩʦʦʜʚʝʪʩʪʚʫʚʘʘʪ ʩʦ 
ʇʦʩʝʙʥʠ ʟʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ ʦʜ ʅʘʪʫʨʘ 2000). ɺʦ ɽʤʝʨʘʣʜ ʤʨʝʞʘʪʘ 
ʩʝ ʚʢʣʫʯʝʥʠ 4 ʧʦʜʨʘʯʿʘ; 

ʇʝʨʠʦʜ ʥʘ 
ʠʜʝʥʪʠʬʠʢʘʮ

ʠʿʘ 

ʙʨʦʿ ʥʘ 
ʠʜʝʥʪʠʬʠʢʫʚ
ʘʥʠ ʧʦʜʨʘʯʿʘ 

ʧʦʚʨʰʠʥʘ 
(ʚʦ ʭʘ) 

% ʦʜ ʧʨʝʜʚʠʜʝʥʘ 
ʥʘʮʠʦʥʘʣʥʘ 
ɽʤʝʨʘʣʜ ʤʨʝʞʘ 

ʇʨʚ  ʧʨʦʝʢʪ  
(2002-2003) 

3 27.660 3,6 

ɺʪʦʨ ʧʨʦʝʢʪ 
(2004) 

3 28.000 3,8 

ʊʨʝʪ ʧʨʦʝʢʪ  
(2005-2006) 

10 144.783 19,1 

ʏʝʪʚʨʪʠ 
ʧʨʦʝʢʪ  
(2008) 

19 556.447 73,5 

ɺʢʫʧʥʦȡ  35 756.890 100,0 
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ɹ-ʧʦʜʨʘʯʿʘ, ʟʥʘʯʘʿʥʠ ʟʘ ʜʨʫʛʠ ʜʠʚʠ ʚʠʜʦʚʠ ʠ ʞʠʚʝʘʣʠʰʪʘ 
(ʩʦʦʜʚʝʪʩʪʚʫʚʘʘʪ ʩʦ ʇʦʩʝʙʥʠ ʧʦʜʨʘʯʿʘ ʟʘ ʟʘʯʫʚʫʚʘˁʝ ʦʜ ʅɸʊʋʈɸ 2000). 
ɺʦ ɽʤʝʨʘʣʜ ʤʨʝʞʘʪʘ ʩʝ 5 ʧʦʜʨʘʯʿʘ ʠ 

ɺ-ʧʦʜʨʘʯʿʘ ʟʥʘʯʘʿʥʠ ʟʘ ʜʠʚʠ ʧʪʠʮʠ, ʜʨʫʛʠ ʚʠʜʦʚʠ ʠ ʞʠʚʝʘʣʠʰʪʘ. ɺʦ 
ʅʘʮʠʦʥʘʣʥʘʪʘ ɽʤʝʨʘʣʜ ʤʨʝʞʘ ʩʝ ʚʢʣʫʯʝʥʠ 26 ʧʦʜʨʘʯʿʘ.  

ʅʘʪʫʨʘ 2000  
ʄʨʝʞʘʪʘ ʅʘʪʫʨʘ 2000, ʚʦ ʝʚʨʦʧʩʢʠ ʨʘʤʢʠ ʧʨʝʪʩʪʘʚʫʚʘ ʧʨʦʜʦʣʞʝʥʠʝ ʥʘ 
ʧʨʦʮʝʩʦʪ ʟʘ ʬʦʨʤʠʨʘˁʝ ʇʘʥ-ʝʚʨʦʧʩʢʘ ʝʢʦʣʦʰʢʘ ʤʨʝʞʘ ʠ ʥʘʮʠʦʥʘʣʥʠ 
ʝʢʦʣʦʰʢʠ ʤʨʝʞʠ. ʊʘʘ ʩʝ ʩʦʩʪʦʠ ʦʜ ʇʦʩʝʙʥʠ ʟʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ (SPAs) 
ʢʦʠ ʩʝ ʥʘʟʥʘʯʫʚʘʘʪ ʩʦʛʣʘʩʥʦ ɼʠʨʝʢʪʠʚʘʪʘ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʜʠʚʠ ʧʪʠʮʠ 
(ɽɽʉ 79/409) ʠ ʇʦʩʝʙʥʠ ʧʦʜʨʘʯʿʘ ʟʘ ʟʘʯʫʚʫʚʘˁʝ (SACs), ʢʦʠ ʩʝ 
ʥʘʟʥʘʯʫʚʘʘʪ ʩʦʛʣʘʩʥʦ ɼʠʨʝʢʪʠʚʘʪʘ ʟʘ ʧʨʠʨʦʜʥʠ ʞʠʚʝʘʣʠʰʪʘ, ʜʠʚʘ 
ʬʘʫʥʘ ʠ ʬʣʦʨʘ (ɽɽʉ 92/43). ʀʤʘʿ˃ʠ ʧʨʝʜʚʠʜ ʜʝʢʘ ʢʨʠʪʝʨʠʫʤʠʪʝ ʟʘ 
ʠʜʝʥʪʠʬʠʢʫʚʘˁʝ ʥʘ ʝʤʝʨʘʣʜ ʧʦʜʨʘʯʿʘ (ʩʧʦʨʝʜ ɹʝʨʥʩʢʘʪʘ ʂʦʥʚʝʥʮʠʿʘ) ʩʝ 
ʢʦʤʧʘʪʠʙʠʣʥʠ ʩʦ ʪʠʝ ʟʘ ʦʧʨʝʜʝʣʫʚʘˁʝ ʧʦʜʨʘʯʿʘ ʟʘ ʅʘʪʫʨʘ 2000 (ɽʋ 
ɼʠʨʝʢʪʠʚʘ ʟʘ ʧʪʠʮʠ ʠ ɽʋ ɼʠʨʝʢʪʠʚʘ ʟʘ ʞʠʚʝʘʣʠʰʪʘ), ʟʥʘʯʘʿʥʦ ʝ ʦʣʝʩʥʘʪ 
ʧʨʠʦʜʦʪ ʟʘ ʚʦʩʧʦʩʪʘʚʫʚʘˁʝ ʅʘʪʫʨʘ 2000 ʚʦ ʈʄ. ʀʜʥʠʪʝ ʯʝʢʦʨʠ ʚʦ ʦʚʦʿ 
ʧʨʦʮʝʩ ˃ʝ ʩʝ ʢʦʥʢʨʝʪʠʟʠʨʘʘʪ ʩʦ ɸʢʮʠʦʥʠʦʪ ʧʣʘʥ, ʢʦʿ ʝ ʚʦ ʬʘʟʘ ʥʘ 
ʠʟʛʦʪʚʫʚʘˁʝ.  
 
ɹʘʣʢʘʥʩʢʠ ʟʝʣʝʥ ʧʦʿʘʩ 
ɺʦ ʨʘʤʢʠʪʝ ʥʘ ʘʢʪʠʚʥʦʩʪʠʪʝ ʦʜ ʇʨʦʛʨʘʤʘʪʘ ʥʘ ʉʚʝʪʩʢʘʪʘ ʫʥʠʿʘ ʟʘ 
ʟʘʰʪʠʪʘ ʥʘ ʧʨʠʨʦʜʘʪʘ (IUCN) ʟʘ ʠʥʠʮʠʿʘʪʠʚʘʪʘ ʟʘ ʚʦʩʧʦʩʪʘʚʫʚʘˁʝ ʥʘ 
ɹʘʣʢʘʥʩʢʠ ʟʝʣʝʥ ʧʦʿʘʩ, ʚʦ 2004 ʛʦʜʠʥʘ ʚʦʩʧʦʩʪʚʝʥ ʝ ʤʘʢʝʜʦʥʩʢʠʦʪ ʜʝʣ 
ʦʜ ʟʝʣʝʥʠʦʪ ʧʦʿʘʩ, ʚʦ ʧʦʛʨʘʥʠʯʥʠʪʝ ʨʝʛʠʦʥʠ ʥʘ ʄʘʢʝʜʦʥʠʿʘ ʩʦ ɹʫʛʘʨʠʿʘ, 
ɻʨʮʠʿʘ ʠ ɸʣʙʘʥʠʿʘ.  
ʄʘʢʝʜʦʥʩʢʠʦʪ ʟʝʣʝʥ ʧʦʿʘʩ ʚʢʣʫʯʫʚʘ 11 ʟʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ ʦʜ ʢʦʠ ʪʨʠʪʝ 
ʥʘʮʠʦʥʘʣʥʠ ʧʘʨʢʦʚʠ ʇʝʣʠʩʪʝʨ, ʄʘʚʨʦʚʦ ʠ ɻʘʣʠʯʠʮʘ, ʢʘʢʦ ʠ ʧʨʠʨʦʜʥʠʪʝ 
ʝʟʝʨʘ, ʢʦʠ ʚʦʝʜʥʦ ʩʝ ʩʧʦʤʝʥʠʮʠ ʥʘ ʧʨʠʨʦʜʘʪʘ-ʆʭʨʠʜʩʢʦʪʦ, 
ʇʨʝʩʧʘʥʩʢʦʪʦ ʠ ɼʦʿʨʘʥʩʢʦʪʦ ɽʟʝʨʦ, ʢʘʢʦ ʠ ʩʪʨʦʛʠʦʪ ʧʨʠʨʦʜʝʥ ʨʝʟʝʨʚʘʪ 
ɽʟʝʨʘʥʠ ʥʘ ʇʨʝʩʧʘʥʩʢʦ ɽʟʝʨʦ, ʠ ʩʧʦʤʝʥʠʮʠʪʝ ʥʘ ʧʨʠʨʦʜʘʪʘ-ɺʝʚʯʘʥʩʢʠ 
ʀʟʚʦʨʠ, ʉʤʦʣʘʨʩʢʠ ɺʦʜʦʧʘʜ, ʂʦʣʝʰʠʥʩʢʠ ɺʦʜʦʧʘʜ ʠ ʬʣʦʨʠʩʪʠʯʢʠʦʪ 
ʣʦʢʘʣʠʪʝʪ ʄʘʿʜʘʥ. 
ʎʝʣʪʘ ʥʘ ʠʥʠʮʠʿʘʪʠʚʘʪʘ ʝ ʧʦʚʨʟʫʚʘˁʝ ʥʘ ʟʘʰʪʠʪʝʥʠʪʝ ʧʦʜʨʘʯʿʘ ʚʦ 
ʨʝʛʠʦʥʦʪ ʥʘ ɱʫʛʦʠʩʪʦʯʥʘ ɽʚʨʦʧʘ, ʟʘʨʘʜʠ ʠʥʪʝʛʨʘʣʥʘ ʟʘʰʪʠʪʘ ʥʘ 
ʧʨʠʨʦʜʘʪʘ ʠ ʙʠʦʜʠʚʝʨʟʠʪʝʪʦʪ ʠ ʧʦʜʦʙʨʫʚʘˁʝ ʥʘ ʩʦʨʘʙʦʪʢʘʪʘ ʧʦʤʝʺʫ 
ʜʨʞʘʚʠʪʝ ʟʘ ʟʘʰʪʠʪʘ ʥʘ ʧʨʠʨʦʜʥʦʪʦ ʥʘʩʣʝʜʩʪʚʦ. 
ʅʘ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʫʪʚʨʜʝʥʠ ʩʝ 42 ʣʦʢʘʣʠʪʝʪʠ 
ʢʦʠ ʩʝ ʥʘʿʚʘʞʥʠ ʨʘʩʪʠʪʝʣʥʠ ʩʪʘʥʠʰʪʘ (IPA), 77 ʣʦʢʘʣʠʪʝʪʠ ʢʦʠ 
ʧʨʝʪʩʪʘʚʫʚʘʘʪ Corine ʙʠʦʪʦʧʠ, 14 ʣʦʢʘʣʠʪʝʪʠ ʢʦʠ ʩʝ ʥʘʿʚʘʞʥʠ ʧʦʜʨʘʯʿʘ 
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ʟʘ ʧʪʠʮʠ (IBA) ʠ 8 ʥʘʿʚʘʞʥʠ ʣʦʢʘʣʠʪʝʪʠ ʟʘ ʧʝʧʝʨʫʪʢʠ (ILA). ɼʝʣ ʦʜ 
ʟʘʰʪʠʪʝʥʠʪʝ ʧʦʜʨʘʯʿʘ ʛʠ ʦʧʬʘ˃ʘʘʪ ʥʘʿʚʘʞʥʠʪʝ ʨʘʩʪʠʪʝʣʥʠ ʩʪʘʥʠʰʪʘ, 
ʥʘʿʚʘʞʥʠʪʝ ʧʦʜʨʘʯʿʘ ʟʘ ʧʪʠʮʠ, ʥʘʿʚʘʞʥʠ ʣʦʢʘʣʠʪʝʪʠ ʟʘ ʧʝʧʝʨʫʪʢʠ ʠ ʩʝ 
ʜʝʣ ʦʜ Corine ʙʠʦʪʦʧʠ.  

 
ʆʩʥʦʚʥʠ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʙʠʦʜʠʚʝʨʟʠʪʝʪʦʪ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ 
ʆʩʥʦʚʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʙʠʦʜʠʚʝʨʟʠʪʝʪʦʪ ʚʦ ʈʄ ʩʝ ʠʟʜʚʦʝʥʠ ʩʦʛʣʘʩʥʦ 
ʤʝʺʫʥʘʨʦʜʥʠʪʝ ʢʨʠʪʝʨʠʫʤʠ ʦʜ ʂʦʥʚʝʥʮʠʿʘʪʘ ʟʘ ʙʠʦʜʠʚʝʨʟʠʪʝʪ (ʈʠʦ 
1992). ʉʦʩʪʦʿʙʠʪʝ ʩʦ ʟʘʯʫʚʘʥʦʩʪʘ ʥʘ ʝʢʦʩʠʩʪʝʤʠʪʝ, ʪʠʧʦʚʠʪʝ 
ʞʠʚʝʘʣʠʰʪʘ ʠ ʚʠʜʦʚʠʪʝ ʩʝ ʘʥʘʣʠʟʠʨʘʥʠ ʦʜ ʥʘʫʯʥʠ ʝʢʩʧʝʨʪʠ, ʚʦ ʨʘʤʢʠʪʝ 
ʥʘ ʧʨʦʝʢʪʦʪ ʟʘ ʠʟʛʦʪʚʫʚʘˁʝ ʅʘʮʠʦʥʘʣʥʘ ʉʪʫʜʠʿʘ ʟʘ ʙʠʦʜʠʚʝʨʟʠʪʝʪʦʪ ʥa 
ʈʄ (ʄɾʉʇʇ 2003) ʠ ʧʨʦʝʢʪʦʪ ʟʘ ʠʟʛʦʪʚʫʚʘˁʝ ʅʘʮʠʦʥʘʣʥʘ ʩʪʨʘʪʝʛʠʿʘ ʟʘ 
ʙʠʦʣʦʰʢʘ ʨʘʟʥʦʚʠʜʥʦʩʪ ʩʦ ɸʢʮʠʦʥʝʥ ʧʣʘʥ ( ʄɾʉʇʇ 2004). 
ʅʘ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʈʄ ʠʟʜʚʦʝʥʠ ʩʝ ʰʝʩʪ ʪʠʧʦʚʠ ʥʘ ʝʢʦʩʠʩʪʝʤʠ: ʚʦʜʥʠ, 
ʢʨʘʿʙʨʝʞʥʠ, ʪʨʝʚʥʠ, ʩʪʝʧʦʣʠʢʠ, ʰʫʤʩʢʠ,ʧʣʘʥʠʥʩʢʠ. ʂʘʿ ʚʦʜʥʠʪʝ 
ʝʢʦʩʠʩʪʝʤʠ, ʜʦʤʠʥʘʥʪʥʠ ʩʝ ʨʝʯʥʠʪʝ ʢʦʠ ʠʤʘʘʪ ʦʬʦʨʤʝʥʦ ʯʝʪʠʨʠ ʛʣʘʚʥʠ 
ʨʝʯʥʠ ʩʣʠʚʦʚʠ: ɺʘʨʜʘʨʩʢʠ, ʉʪʨʫʤʠʯʢʠ, ʎʨʥʦʜʨʠʤʩʢʠ ʠ ʉʣʠʚ ʥʘ ɹʠʥʘʯʢʘ 
ʄʦʨʘʚʘ. ʇʦʪʦʘ ʩʣʝʜʫʚʘʘʪ ʝʟʝʨʩʢʠʪʝ ʝʢʦʩʠʩʪʝʤʠ ʢʘʿ ʢʦʠ ʩʝ ʠʟʜʚʦʿʫʚʘʘʪ 
ʪʨʠʪʝ ʛʦʣʝʤʠ ʪʝʢʪʦʥʩʢʠ ʧʨʠʨʦʜʥʠ ʝʟʝʨʘ ʩʦ ʩʚʦʠ ʩʣʠʚʦʚʠ: ʆʭʨʠʜʩʢʦ, 
ʇʨʝʩʧʘʥʩʢʦ ʠ ɼʦʿʨʘʥʩʢʦ ɽʟʝʨʦ. ʇʦʩʝʙʥʦ ʩʝ ʟʥʘʯʘʿʥʠ ʚʠʩʦʢʦʧʣʘʥʠʥʩʢʠʪʝ 
ʣʝʜʥʠʯʢʠ ʝʟʝʨʘ ʥʘ ɱʘʢʫʧʠʮʘ, ʇʝʣʠʩʪʝʨ, ʐʘʨ ʇʣʘʥʠʥʘ ʠ ɱʘʙʣʘʥʠʮʘ.  
ɹʨʦʿʥʦ ʩʝ ʤʥʦʛʫ ʥʘʤʘʣʝʥʠ ʙʣʘʪʥʠʪʝ ʠ ʤʦʯʫʨʠʰʥʠʪʝ ʝʢʦʩʠʩʪʝʤʠ 
(ʩʦʯʫʚʘʥʠ ʩʝ ʨʝʮʝʥʪʥʠ ʬʦʨʤʠ ʦʜ ʂʘʪʣʘʥʦʚʩʢʦ ɹʣʘʪʦ, ʄʦʥʦʩʧʠʪʦʚʩʢʦ 
ɹʣʘʪʦ, ʉʪʫʜʝʥʯʠʰʢʦ ɹʣʘʪʦ, ɹʝʣʯʠʯʢʦ ɹʣʘʪʦ, ʉʪʝˁʩʢʦ ɹʣʘʪʦ, ɽʟʝʨʘʥʠ) 
ʢʘʢʦ ʠ ʥʝʢʦʣʢʫ ʪʝʤʧʦʨʘʣʥʠ ʚʦʜʠ ʠ ʪʨʝʩʝʪʠʰʪʘ. ʂʨʘʿʙʨʝʞʥʠʪʝ 
ʝʢʦʩʠʩʪʝʤʩʢʠ ʪʠʧʦʚʠ (ʪʨʝʚʝʩʪʠ, ʧʝʩʦʯʥʠ, ʢʘʨʧʝʩʪʠ, ʰʫʤʩʢʠ ʧʦʿʘʩʠ) ʩʝ 
ʩʦʯʫʚʘʥʠ ʚʦ ʚʠʜ ʥʘ ʬʨʘʛʤʝʥʪʠ ʧʦʢʨʘʿ ʧʦʛʦʣʝʤʠʪʝ ʨʝʢʠ, ʧʨʠʨʦʜʥʠ ʝʟʝʨʘ, 
ʘʢʫʤʫʣʘʮʠʠ ʠ ʙʣʘʪʘ. ʅʘ ʥʠʚ ʩʝ ʥʘʜʦʚʨʟʫʚʘʘʪ ʪʨʝʚʝʩʪʠ ʝʢʦʩʠʩʪʝʤʠ ʠ 
ʚʝʛʝʪʘʮʠʩʢʠ ʧʦʿʘʩʠ.  
ʇʦʩʝʙʝʥ ʪʠʧ ʥʘ ʝʢʦʩʠʩʪʝʤ ʧʨʝʪʩʪʘʚʫʚʘ ʩʪʝʧʦʣʠʢʘʪʘ, ʣʦʮʠʨʘʥʘ ʚʦ 
ʉʨʝʜʥʦʪʦ ʇʦʚʘʨʜʘʨʠʝ (ʇʝʧʝʣʠʰʪʝ-ʂʨʠʚʦʣʘʢ).  
ʐʫʤʩʢʠʪʝ ʝʢʦʩʠʩʪʝʤʩʢʠ ʪʠʧʦʚʠ ʩʝ ʥʘʿʨʘʩʧʨʦʩʪʨʘʥʝʪʠ. ʊʠʝ ʩʝ ʦʜʣʠʢʫʚʘʘʪ 
ʩʦ ʧʨʠʣʠʯʥʦ ʜʝʛʨʘʜʠʨʘʥʠ ʰʫʤʩʢʠ ʟʘʝʜʥʠʮʠ (ʩʚʝʪʣʠ ʰʫʤʠ ʠ ʰʠʢʘʨʠ). 
ʇʣʘʥʠʥʩʢʠʪʝ ʝʢʦʩʠʩʪʝʤʩʢʠ ʪʠʧʦʚʠ ʩʝ ʥʘʿʩʪʘʙʠʣʥʠ. ʊʠʝ ʩʝ ʥʘʜʦʚʨʟʫʚʘʘʪ 
ʥʘ ʰʫʤʩʢʠʪʝ ʝʢʦʩʠʩʪʝʤʠ ʟʘʬʘ˃ʘʿ˃ʠ ʛʠ ʧʦʜʨʘʯʿʘʪʘ ʦʜ ʩʫʙ-ʘʣʧʩʢʠʦʪ ʠ 
ʘʣʧʩʢʠʦʪ ʧʦʿʘʩ. ʇʦʩʝʙʥʦ ʩʝ ʠʟʜʚʦʝʥʠ ʝʢʦʩʠʩʪʝʤʩʢʠ ʢʦʤʧʣʝʢʩʠ ʢʘʢʦ 
ʧʣʘʥʠʥʩʢʠ ʚʝʥʮʠ (ʆʩʦʛʦʚʩʢʠ ʇʣʘʥʠʥʠ, ʄʘʣʝʰʝʚʩʢʠ ʇʣʘʥʠʥʠ, ɹʝʣʘʩʠʮʘ, 
ʂʦʞʫʬ, ʅʠ˅ʝ, ɹʘʙʘ ʇʣʘʥʠʥʘ, ɻʘʣʠʯʠʮʘ, ɱʘʙʣʘʥʠʮʘ, ɼʝʰʘʪ, ʂʦʨʘʙ, 
ɹʠʩʪʨʘ, ɱʘʢʫʧʠʮʘ, ʐʘʨ ʇʣʘʥʠʥʘ, ʉʢʦʧʩʢʘ ʎʨʥʘ ɻʦʨʘ). 
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ʊʠʧʦʚʠ ʩʪʘʥʠʰʪʘ (ʭʘʙʠʪʘʪʠ) 
ʉʦ ʜʦʩʝʛʘʰʥʠʪʝ ʠʩʪʨʘʞʫʚʘʥʘ, ʠʟʚʨʰʝʥʠ ʚʦ ʨʘʤʢʠʪʝ ʥʘ ʧʨʦʝʢʪʠʪʝ ʟʘ 
CORINE ʙʠʦʪʦʧʠ, ʂʘʪʘʣʦʛ ʥʘ ʚʦʜʥʠ ʩʪʘʥʠʰʪʘ, ɽʄɽʈɸʃɼ ʤʨʝʞʘ ʠ ʇɽɽʅ, 
ʥʘ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ʠʜʝʥʪʠʬʠʢʫʚʘʥʠ ʩʝ 32 ʪʠʧʘ ʥʘ 
ʧʨʠʨʦʜʥʠ ʞʠʚʝʘʣʠʰʪʘ. 

 
ɺʝʛʝʪʘʮʠʩʢʠ ʟʘʝʜʥʠʮʠ  
ɹʨʦʿʦʪ ʥʘ ʚʝʛʝʪʘʮʠʩʢʠʪʝ ʟʘʝʜʥʠʮʠ ʚʦ ʄʘʢʝʜʦʥʠʿʘ ʝ ʛʦʣʝʤ, ʥʘʜ 270 
ʟʘʝʜʥʠʮʠ. ɼʦʤʠʥʠʨʘʘʪ ʰʫʤʩʢʠʪʝ ʜʨʚʝʥʝʩʪʠ ʟʘʝʜʥʠʮʠ ʩʦ ʥʘʜ 55%, ʘ 
ʧʦʪʦʘ ʩʣʝʜʫʚʘʘʪ ʪʨʝʚʝʩʪʠʪʝ ʟʘʝʜʥʠʮʠ, ʝʟʝʨʩʢʠʪʝ ʠ ʨʝʯʥʠʪʝ ʚʝʛʝʪʘʮʠʩʢʠ 
ʟʘʝʜʥʠʮʠ, ʜʦʜʝʢʘ ʥʘʿʤʘʣʠ ʧʦʚʨʰʠʥʠ ʟʘʬʘ˃ʘʘʪ ʙʣʘʪʥʠʪʝ ʟʘʝʜʥʠʮʠ ʠ 
ʪʝʤʧʦʨʘʣʥʠʪʝ ʟʘʝʜʥʠʮʠ.  
ʉʦ ʠʟʚʨʰʝʥʘʪʘ ʘʥʘʣʠʟʘ ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʰʫʤʩʢʠʪʝ ʟʘʝʜʥʠʮʠ 
ʢʦʥʩʪʘʪʠʨʘʥʦ ʝ ʜʝʢʘ ʜʦʤʠʥʠʨʘʘʪ ʟʘʝʜʥʠʮʠʪʝ ʥʘ ʧʨʥʘʨ ʠ ʙʝʣ ʛʘʙʝʨ 
(35%), ʧʦʪʦʘ ʩʣʝʜʠ ʟʘʝʜʥʠʮʘʪʘ ʥʘ ʜʘʙʦʪ ʙʣʘʛʫʥ ʠ ʙʝʣʠʦʪ ʛʘʙʝʨ (27,5%), 
ʟʘʝʜʥʠʮʘʪʘ ʥʘ ʜʘʙʦʪ ʛʦʨʫʥ (13,5%), ʧʘ ʛʦʨʩʢʘʪʘ ʙʫʢʦʚʘ ʟʘʝʜʥʠʮʘ 
(10,6%), ʧʦʜʛʦʨʩʢʘʪʘ ʙʫʢʦʚʘ ʟʘʝʜʥʠʮʘ (9,7%) ʠ ʟʘʝʜʥʠʮʘʪʘ ʦʜ 
ʧʝʪʦʠʛʣʠʯʝʩʪ ʙʦʨ-ʤʦʣʠʢʘ, ʩʤʨʯʘ ʠ ʤʫʥʠʢʘ (3,8%).  

 
ɺʠʜʦʚ ʜʠʚʝʨʟʠʪʝʪ 
ɺʠʜʦʚʠʦʪ ʜʠʚʝʨʟʠʪʝʪ ʛʦ ʩʦʯʠʥʫʚʘʘʪ ʥʘʜ 16.000 ʜʠʚʠ ʚʠʜʦʚʠ, ʛʨʫʧʠʨʘʥʠ 
ʚʦ ʥʝʢʦʣʢʫ ʛʨʫʧʠ: ʙʘʢʪʝʨʠʠ, ʘʣʛʠ, ʣʠʰʘʠ, ʛʘʙʠ, ʤʦʚʦʚʠ, ʚʠʰʠ ʨʘʩʪʝʥʠʿʘ, 
ʙʝʟʨʙʝʪʥʠ ʠ ʨʙʝʪʥʠ ʞʠʚʦʪʥʠ, ʦʜ ʢʦʠ ʥʘʜ 850 ʩʝ ʝʥʜʝʤʠʯʥʠ ʚʠʜʦʚʠ. 
ʇʦʜʘʪʦʮʠʪʝ ʟʘ ʙʨʦʿʦʪ ʥʘ ʚʠʜʦʚʠʪʝ ʩʝ ʧʨʠʢʘʞʘʥʠ ʪʘʙʝʣʘʨʥʦ: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



65  

 

ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

ʊʘʙʝʣʘ 4. ɹʨʦʿʥʘ ʟʘʩʪʘʧʝʥʦʩʪ ʥʘ ʜʠʚʠʪʝ ʚʠʜʦʚʠ ʚʦ ʈʝʧʫʙʣʠʢʘ 
ʄʘʢʝʜʦʥʠʿʘ 

 
 

ʊʘʢʩʦʥʦʤʩʢʘ ʛʨʫʧʘ ʙʨʦʿ ʥʘ ʚʠʜʦʚʠ ʝʥʜʝʤʠʪʠ 

ʌʣʦʨʘ 

ʘʣʛʠ 2170 196 

ʣʠʰʘʠ 354 - 

ʛʘʙʠ 1253 - 

ʤʦʚʦʚʠ 398 2 

ʧʘʧʨʘʪʠ 45 1 

ʣʠʢʦʧʦʜʠʫʤʦʚʠ ʨʘʩʪʝʥʠʿʘ 6 - 

ʯʣʝʥʝʩʪʦʩʪʝʙʣʝʥʠ ʨʘʩʪʝʥʠʿʘ 7 - 

ʛʦʣʦʩʝʤʝʥʠ ʨʘʩʪʝʥʠʿʘ 18 - 

ʩʢʨʠʝʥʦʩʝʤʝʥʠ ʨʘʩʪʝʥʠʿʘ 3200 114 

ɺʢʫʧʥʦ: 7451 313 

ʌʘʫʥʘ 

ʧʨʦʪʦʟʦʠ 113 32 

ʩʫʥʺʝʨʠ 10 6 

ʩʧʣʝʩʢʘʥʠ ʮʨʚʠ 85 35 

ʥʝʤʘʪʦʜʠ 553 - 

ʨʦʪʠʬʝʨʠ 269 - 

ʧʨʩʪʝʥʝʩʪʠ  ʮʨʚʠ 186 48 

ʢʦʧʨʠʚʢʘʨʠ 2 - 

ʚʨʚʯʘʨʠ 1 - 

ʤʝʢʦʪʝʣʠ 366 131 

ʯʣʝʥʢʦʥʦʛʠ 8234 383 

ʈʙʝʪʥʠʮʠ (ʭʦʨʜʘʪʠ) 535 30 

ɺʢʫʧʥʦ: 10353 664 

ʉʝʚʢʫʧʥʦ (ʬʣʦʨʘ ʠ ʬʘʫʥʘ): 17604 977 
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ʂʘʿ ʬʣʦʨʦʜʠʚʝʨʟʠʪʝʪʦʪ (ʥʘʜ 7400 ʚʠʜʦʚʠ) ʜʦʤʠʥʠʨʘʘʪ ʚʠʰʠʪʝ ʨʘʩʪʝʥʠʿʘ 
(ʥʘʜ 3500 ʚʠʜʦʚʠ), ʧʦʪʦʘ ʩʝ ʘʣʛʠʪʝ (2170 ʚʠʜʦʚʠ), ʛʘʙʠʪʝ (1253 ʚʠʜʦʚʠ), 
ʤʦʚʦʚʠʪʝ (ʦʢʦʣʫ 400 ʚʠʜʘ) ʠ ʣʠʰʘʠʪʝ (354 ʚʠʜʘ). ʆʩʪʘʥʘʪʠʪʝ ʛʨʫʧʠ ʩʝ 
ʟʘʩʪʘʧʝʥʠ ʩʦ ʤʘʣ ʙʨʦʿ ʥʘ ʚʠʜʦʚʠ.  
ʂʘʿ ʬʘʫʥʠʩʪʠʯʢʠʦʪ ʜʠʚʝʨʟʠʪʝʪ (10353 ʚʠʜʘ) ʜʦʤʠʥʠʨʘʘʪ ʙʝʟʨʙʝʪʥʠʪʝ 
ʞʠʚʦʪʥʠ (9819 ʚʠʜʦʚʠ) ʦʜ ʢʦʠ ʥʘʿʙʨʦʿʥʠ ʩʝ ʯʣʝʥʢʦʥʦʛʠʪʝ (8234 ʚʠʜʘ), 
ʥʝʤʘʪʦʜʠʪʝ (553 ʚʠʜʘ) ʠ ʤʝʢʦʪʝʣʠʪʝ (366 ʚʠʜʘ), ʜʦʜʝʢʘ ʨʙʝʪʥʠʪʝ 
ʞʠʚʦʪʥʠ ʩʝ ʟʘʩʪʘʧʝʥʠ ʩʦ ʥʘʜ 535 ʚʠʜʘ. ʂʘʿ ʥʠʚ ʥʘʿʙʨʦʿʥʘ ʝ ʛʨʫʧʘʪʘ ʥʘ 
ʧʪʠʮʠʪʝ (320 ʚʠʜʘ ʠ 20 ʧʦʜʚʠʜʦʚʠ), ʧʦʪʦʘ ʩʝ ʮʠʮʘʯʠ (82 ʚʠʜʘ), ʨʠʙʠ (58 
ʘʚʪʦʭʪʦʥʠ ʚʠʜʦʚʠ), ʚʣʝʢʘʯʠ (32 ʚʠʜʘ ʠ 8 ʧʦʜʚʠʜʘ) ʠ ʚʦʜʦʟʝʤʮʠ (15 ʚʠʜʘ 
ʠ 2 ʧʦʜʚʠʜʘ).  
ʀʩʪʦ ʪʘʢʘ ʝ ʢʦʥʩʪʘʪʠʨʘʥʦ ʜʝʢʘ ʜʘʣʝʢʫ ʝ ʧʦʛʦʣʝʤ ʙʨʦʿʦʪ ʥʘ ʞʠʚʦʪʠʥʩʢʠ 
ʝʥʜʝʤʠʯʥʠ ʚʠʜʦʚʠ (664) ʚʦ ʦʜʥʦʩ ʥʘ ʨʘʩʪʠʪʝʣʥʠʪʝ ʝʥʜʝʤʠʯʥʠ ʚʠʜʦʚʠ 
(313). 

 
ɻʣʘʚʥʠ ʟʘʢʘʥʠ ʟʘ ʦʧʩʪʝʥʦʢ ʥʘ ʝʢʦʩʠʩʪʝʤʠʪʝ, ʭʘʙʠʪʘʪʠʪʝ ʠ ʜʠʚʠʪʝ 
ʚʠʜʦʚʠ 
ɺʨʟ ʦʩʥʦʚʘ ʥʘ ʥʘʧʨʘʚʝʥʠʪʝ ʧʨʦʮʝʥʢʠ (ʚʦ ʨʘʤʢʠ ʥʘ ʧʦʚʝ˃ʝ ʧʨʦʝʢʪʠ ʠ 
ʩʪʫʜʠʠ) ʠʟʜʚʦʝʥʠ ʩʝ ʧʦʚʝ˃ʝ ʧʨʠʯʠʥʠ ʟʘ ʟʘʛʨʦʟʫʚʘˁʝ ʥʘ ʙʠʦʜʠʚʝʨʟʠʪʝʪʦʪ 
ʚʦ ʄʘʢʝʜʦʥʠʿʘ. ʊʦʘ ʩʝ: ʟʘʛʫʙʘʪʘ ʥʘ ʧʨʠʨʦʜʥʠʪʝ ʝʢʦʩʠʩʪʝʤʠ ʠ ʧʦʩʝʙʥʦ ʥʘ 
ʞʠʚʝʘʣʠʰʪʘʪʘ ʧʦʨʘʜʠ ʥʠʚʥʘ ʤʦʜʠʬʠʢʘʮʠʿʘ ʠ ʬʨʘʛʤʝʥʪʘʮʠʿʘ. ʇʨʠʪʦʘ 
ʥʘʿʛʦʣʝʤʠ ʧʨʦʤʝʥʠ ʩʝ ʟʘʙʝʣʝʞʘʥʠ ʢʘʿ ʚʦʜʥʠʪʝ ʩʪʘʥʠʰʪʘ (ʧʨʠʨʦʜʥʠ 
ʝʟʝʨʘ, ʙʣʘʪʘ ʠ ʤʦʯʫʨʠʰʪʘ, ʥʦ ʠ ʢʘʿ ʦʜʜʝʣʥʠ ʜʝʣʥʠʮʠ ʥʘ ʧʦʛʦʣʝʤʠʪʝ 
ʨʝʢʠ). ɹʠʪʥʦ ʩʝ ʠʟʤʝʥʝʪʠ ʠ ʪʨʝʚʝʩʪʠʪʝ ʝʢʦʩʠʩʪʝʤʠ ʦʜ ʢʦʠ ʧʦʛʦʣʝʤʠ 
ʧʦʚʨʰʠʥʠ ʚʦ ʨʘʤʥʠʯʘʨʩʢʠʦʪ ʜʝʣ ʩʝ ʧʨʝʪʚʦʨʝʥʠ ʚʦ ʦʙʨʘʙʦʪʣʠʚʠ 
ʧʦʚʨʰʠʥʠ.  

 
ɿʘʩʝʛʥʘʪʦʩʪ ʠ ʟʘʛʨʦʟʝʥʦʩʪ ʥʘ ʝʢʦʩʠʩʪʝʤʠ, ʭʘʙʠʪʘʪʠ ʠ ʜʠʚʠ ʚʠʜʦʚʠ 
ʅʝʢʦʥʪʨʦʣʠʨʘʥʠʪʝ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʘʥʪʨʦʧʦʛʝʥʠʦʪ ʬʘʢʪʦʨ ʥʝʛʘʪʠʚʥʦ ʩʝ 
ʦʜʨʘʟʠʣʝ ʠ ʩʝʫʰʪʝ ʚʣʠʿʘʘʪ ʥʘ ʦʧʩʪʘʥʦʢʦʪ ʥʘ ʝʢʦʩʠʩʪʝʤʠʪʝ, ʪʠʧʦʚʠʪʝ 
ʩʪʘʥʠʰʪʘ ʠ ʧʦʩʝʙʥʦ ʚʨʟ ʧʦʧʫʣʘʮʠʠʪʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʪʦʩʪʘ ʥʘ ʜʠʚʠʪʝ 
ʚʠʜʦʚʠ. ʇʦʢʨʘʿ ʜʝʛʨʘʜʘʮʠʠʪʝ ʥʘ ʧʨʦʩʪʦʨʦʪ ʠ ʚʝʛʝʪʘʮʠʿʘʪʘ, 
ʟʘʛʨʦʟʫʚʘˁʘʪʘ ʩʝ ʫʩʣʦʚʝʥʠ ʠ ʦʜ ʧʨʝʢʫʤʝʨʥʦʪʦ ʢʦʨʠʩʪʝˁʝ ʥʘ ʙʠʦ-
ʨʝʩʫʨʩʠʪʝ, ʥʘʿʯʝʩʪʦ ʟʘ ʢʦʤʝʨʮʠʿʘʣʥʠ ʮʝʣʠ. ʉʦ ʪʦʘ ʛʦʣʝʤ ʙʨʦʿ ʘʚʪʦʭʪʦʥʠ 
ʣʝʢʦʚʠʪʠ ʨʘʩʪʝʥʠʿʘ ʠ ʩʘʤʦʥʠʢʥʠ ʛʘʙʠ ʩʝ ʩʦ ʩʪʘʪʫʩ ʥʘ ʟʘʩʝʛʥʘʪʦʩʪ, ʘ 
ʥʝʢʦʠ ʚʠʜʦʚʠ ʩʝ ʟʘʛʨʦʟʝʥʠ (ʦʨʭʠʜʝʠ-ʩʘʣʝʧʠ, ʣʠʥʮʫʨʘʪʘ, ʪʦʯʢʝʩʪʘʪʘ 
ʣʠʥʮʫʨʘ, ʤʝʯʢʠʥʦʪʦ ʫʚʦ, ʛʦʨʦʮʚʝʪ, ʩʣʘʪʢʘ ʧʘʧʨʘʪ, ʚʨʛʘʥʠ, ʩʤʨʯʢʠ). ʂʘʿ 
ʞʠʚʦʪʠʥʩʢʠʪʝ ʚʠʜʦʚʠ ʟʘʩʝʛʥʘʪʠ ʩʝ ʘʚʪʦʭʪʦʥʠʪʝ ʠ ʧʦʩʝʙʥʦ ʝʥʜʝʤʠʯʥʠʪʝ 
ʚʠʜʦʚʠ ʨʠʙʠ (ʧʦʪʦʯʢʘ ʧʘʩʪʨʤʢʘ, ʧʝʣʠʩʪʝʨʩʢʘ ʧʘʩʪʨʤʢʘ, ʧʝʣʘʛʦʥʠʩʢʘ 
ʧʘʩʪʨʤʢʘ, ʦʭʨʠʜʩʢʘ ʧʘʩʪʨʤʢʘ, ʧʨʝʩʧʘʥʩʢʘ ʙʝʣʚʠʮʘ, ʧʨʝʩʧʘʥʩʢʘ ʤʨʝʥʘ, 
ʧʨʝʩʧʘʥʩʢʦ ʛʨʫʥʯʝ), ʜʦʜʝʢʘ ʧʨʝʩʧʘʥʩʢʠʦʪ ʢʨʘʧ ʝ ʢʨʠʪʠʯʥʦ ʟʘʛʨʦʟʝʥ. ʀʩʪʦ 
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ʪʘʢʘ ʩʝ ʢʨʠʪʠʯʥʦ ʟʘʛʨʦʟʝʥʠ ʧʦʪʦʯʥʠʦʪ ʠ ʝʟʝʨʩʢʠʦʪ ʨʘʢ ʠ ʤʘʢʝʜʦʥʩʢʠʦʪ 
ʤʨʤʦʨʝʮ. ʇʦʨʘʜʠ ʥʝʣʝʛʘʣʥʦ ʩʦʙʠʨʘˁʝ ʟʘʩʝʛʥʘʪʠ ʩʝ ʧʦʧʫʣʘʮʠʠʪʝ ʥʘ 
ʢʦʧʥʝʥʠʪʝ ʧʦʣʞʘʚʠ (ʰʫʤʩʢʠ, ʣʦʟʦʚ, ʛʨʥʝʚʠʜʝʥ ʧʦʣʞʘʚ), ʢʦʧʥʝʥʠʪʝ ʞʝʣʢʠ 
(ʧʦʣʩʢʘ ʠ ʨʠʜʩʢʘ ʞʝʣʢʘ), ʚʦʜʥʠ ʞʝʣʢʠ ʠ ʧʦʩʢʦʢʦʪ, ʜʦʜʝʢʘ ʝ ʟʘʛʨʦʟʝʥ 
ʦʧʩʪʘʥʦʢʦʪ ʥʘ ʦʩʪʨʦʛʣʘʚʘʪʘ ʰʘʨʢʘ. ʇʦʨʘʜʠ ʥʝʣʝʛʘʣʝʥ ʣʦʚ ʟʘʩʝʛʥʘʪʠ ʩʝ 
ʥʘʜ 60 ʚʠʜʦʚʠ ʧʪʠʮʠ, ʘ ʩʝ ʟʘʛʨʦʟʝʥʠ 6 ʚʠʜʦʚʠ ʛʨʘʙʣʠʚʠ ʧʪʠʮʠ (ʦʨʣʠ ʠ 
ʤʨʰʦʿʘʜʮʠ). ʆʜ ʮʠʮʘʯʠʪʝ ʟʘʛʨʦʟʝʥʠ ʩʝ ʣʠʣʿʘʮʠʪʝ, ʨʠʩʦʪ, ʚʠʜʨʘʪʘ ʠ 
ʿʘʟʦʚʝʮʦʪ.   
 
ʉʦʛʣʘʩʥʦ ʨʘʟʚʦʿʥʠʪʝ ʜʦʢʫʤʝʥʪʠ, ʧʦʩʝʙʥʦ ʅʘʮʠʦʥʘʣʥʘʪʘ ʩʪʨʘʪʝʛʠʿʘ ʟʘ 
ʙʠʦʜʠʚʝʨʟʠʪʝʪ ʩʦ ɸʢʮʠʦʥʝʥ ʧʣʘʥ, ʅɽɸʇ 2, ʉʪʨʘʪʝʛʠʿʘʪʘ ʟʘ ʧʨʦʩʪʦʨʥʠʦʪ 
ʨʘʟʚʦʿ ʥʘ ʈʄ, ʅʘʮʠʦʥʘʣʥʘʪʘ ʩʪʨʘʪʝʛʠʿʘ ʟʘ ʦʜʨʞʣʠʚ ʨʘʟʚʦʿ ʥʘ ʈʄ, 
ʅʘʮʠʦʥʘʣʥʘʪʘ ʩʨʘʪʝʛʠʿʘ ʟʘ ʨʘʟʚʦʿ ʥʘ ʨʫʨʘʣʥʠ ʨʝʛʠʦʥʠ ʚʦ ʈʄ ʠ ʜʨʫʛʠ, ʚʦ 
ʥʘʨʝʜʥʠʦʪ ʧʝʨʠʦʜ (2010-2020 ʛʦʜʠʥʘ) ʩʝ ʧʨʝʜʚʠʜʫʚʘʘʪ ʘʢʪʠʚʥʦʩʪʠ ʩʦ 
ʢʦʠ ʟʥʘʯʠʪʝʣʥʦ ˃ʝ ʩʝ ʟʛʦʣʝʤʠ ʙʨʦʿʦʪ ʥʘ ʟʘʰʪʠʪʝʥʠ ʧʦʜʨʘʯʿʘ ʢʘʢʦ ʠ ʥʠʚʥʘ 
ʠʥʪʝʛʨʘʣʥʘ ʟʘʰʪʠʪʘ ʩʦ ʟʘʿʘʢʥʫʚʘˁʝ ʥʘ ʢʘʧʘʮʠʪʝʪʠʪʝ ʥʘ ʫʧʨʘʚʥʠʪʝ ʪʝʣʘ 
ʠ ʩʝʢʘʢʦ ʩʦ ʜʦʥʝʩʫʚʘˁʝ ʠ ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ ʥʘ ʧʣʘʥʦʚʠʪʝ ʟʘ ʫʧʨʘʚʫʚʘˁʝ 
ʩʦ ʠʩʪʠʪʝ. ʇʦʜʘʪʦʮʠʪʝ ʟʘ ʧʣʘʥʠʨʘʥʠʦʪ ʪʨʝʥʜ ʥʘ ʟʘʯʫʚʫʚʘˁʝ ʥʘ 
ʧʨʠʨʦʜʥʦʪʦ ʥʘʩʣʝʜʩʪʚʦ ʠ ʙʠʦʜʠʚʝʨʟʠʪʝʪʦʪ ʩʝ ʧʨʠʢʘʞʘʥʠ ʪʘʙʝʣʘʨʥʦ.  
 
ʊʘʙʝʣʘ 5. ʇʣʘʥʠʨʘʥ ʨʘʟʚʦʿ ʥʘ ʟʘʰʪʠʪʘ ʥʘ ʧʨʠʨʦʜʥʦʪʦ ʥʘʩʣʝʜʩʪʚʦ ʚʦ ʈʄ 
(2010-2020) 

ʉʦʩʪʦʿʙʘ 2009 ʛʦʜʠʥʘ ʇʝʨʩʧʝʢʪʠʚʘ: 2010-2020 ʛʦʜʠʥʘ ɿʙʠʨ. 

ʂʘʪʝʛʦ
ʨʠʿʘ 
ʥʘ ɿʇ 

ɹ
ʨ
ʦ 
 ʿ

ʧʦʚʨ
ʰʥʘ 
 (ʭʘ) 

% ʦʜ 
ʪʝʨʠʪʦ
ʨʠʿʘ ʥʘ 
ʈʄ 

ʙʨʦʿ ʥʘ 
ʧʨʝʜʣʦ
ʞʝʥʠ 

ʧʦʚʨʰ
ʠʥʘ 
 (ʭʘ) 

% ʦʜ 
ʪʝʨʠʪʦ
ʨʠʿʘ ʥʘ 
ʈʄ 

ʙʨ. 
ʥʘ 
ʣʦʢʘ
ʣʠ- 
ʪʝʪʠ 

ʧʦʚʨ
ʰʥʘ 
 (ʭʘ) 

% ʦʜ 
ʪʝʨʠʪʦ
ʨʠʿʘ ʥʘ 
ʈʄ 

ʅʇ 
3 108.3

88 
4,21 2 79.858 3,105 5 188.2

46 
7,321 

ʉʇʈ 2 12.08
0 

0,47 6 952 0,037 8 13.68
2 

0,532 

ʅʀʇʈ / / / 38 11.836 0,460 38 11.83
6 

0,460 

ʇʇʇʂ 3 2.338 0,09 3 11.628 0,452 6 13.96
6 

0,543 

ʂʇ / / / 1 200 0,007 1 200 0,007 
ʇʇʈ / / / 26 5.155 0,200 26 5.155 0,200 
ʆʈɾɺ 14 2.647 0,10 / / / 14 2.647 0,102 

ʉʇ 47 58.08
4 

2,26 118 3.147 0,122 165 61.23
1 

2,381 

ɺʢʫʧʥ
ʦ: 

69 184.1
87 

7,16 194 112.77
6 

4,38 263 296.9
63 

11,546 
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ʂʚʘʣʠʪʝʪʦʪ ʥʘ ʞʠʚʦʪʥʘʪʘ ʩʨʝʜʠʥʘ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ ð ɻʦʜʠʰʝʥ ʠʟʚʝʰʪʘʿ ʟʘ 2009 

ʉʧʦʨʝʜ ʧʨʝʟʝʥʪʠʨʘʥʘʪʘ ʧʨʦʝʢʮʠʿʘ ʜʦ 2020 ʛʦʜʠʥʘ ʩʝ ʧʨʝʜʚʠʜʫʚʘ ʜʘ ʩʝ 
ʟʘʰʪʠʪʘʪ ʫʰʪʝ 194 ʣʦʢʘʣʠʪʝʪʠ ʠ ʦʙʿʝʢʪʠ ʥʘ ʧʨʠʨʦʜʘʪʘ ʩʦ ʰʪʦ ʥʠʚʥʠʦʪ 
ʙʨʦʿ ˃ʝ ʠʟʥʝʩʫʚʘ 263 ʟʘʰʪʠʪʝʥʠ ʣʦʢʘʣʠʪʝʪʠ ʠ ʦʙʿʝʢʪʠ. ʉʪʨʫʢʪʫʨʘʪʘ ʥʘ 
ʟʘʰʪʠʪʝʥʠʪʝ ʧʦʜʨʘʯʿʘ ʧʦ ʢʘʪʝʛʦʨʠʠ ʙʠ ʙʠʣʘ: 5 ʥʘʮʠʦʥʘʣʝʥʠ ʧʘʨʢʦʚʠ ʩʦ 
ʧʦʚʨʰʠʥʘ ʦʜ 188,246 ʭʘ (7,3% ʦʜ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʄʘʢʝʜʦʥʠʿʘ), 8 ʩʪʨʦʛʠ 
ʧʨʠʨʦʜʥʠ ʨʝʟʝʨʚʘʪʠ ʩʦ ʧʦʚʨʰʠʥʘ ʦʜ 13.682 ʭʘ (0,5%), 38 ʥʘʫʯʥʦ 
ʠʩʪʨʘʞʫʚʘʯʢʠ ʧʨʠʨʦʜʥʠ ʨʝʟʝʨʚʘʪʠ ʩʦ ʧʦʚʨʰʠʥʘ ʦʜ 11.836ʭʘ (0,4%), 6 
ʧʨʝʜʝʣʠ ʩʦ ʧʦʩʝʙʥʠ ʧʨʠʨʦʜʥʠ ʢʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦ ʧʦʚʨʰʠʥʘ ʦʜ 13.966 ʭʘ 

(0,5%), 1 ʢʘʨʘʢʪʝʨʠʩʪʠʯʝʥ ʧʝʿʟʘʞ ʩʦ ʧʦʚʨʰʠʥʘ ʦʜ 200 ʭʘ (0,007%), 26 
ʧʦʩʝʙʥʠ ʧʨʠʨʦʜʥʠ ʨʝʟʝʨʚʘʪʠ ʩʦ ʧʦʚʨʰʠʥʘ ʦʜ 5.155 ʭʘ (0,2%), 14 
ʦʜʜʝʣʥʠ ʨʘʩʪʠʪʝʣʥʠ ʠ ʞʠʚʦʪʠʥʩʢʠ ʚʠʜʦʚʠ ʩʦ ʧʦʚʨʰʠʥʘ ʦʜ 2.647 ʭʘ 
(0,1%) ʠ 165 ʩʧʦʤʝʥʠʮʠ ʥʘ ʧʨʠʨʦʜʘʪʘ ʩʦ ʧʦʚʨʰʠʥʘ ʦʜ 61.231 ʭʘ (2,3%). 
ɺʢʫʧʥʘʪʘ ʧʦʚʨʰʠʥʘ ʢʦʿʘ ˃ʝ ʿʘ ʩʦʯʠʥʫʚʘʘʪ ʟʘʰʪʠʪʝʥʠʪʝ ʧʦʜʨʘʯʿʘ ʠ ʦʙʿʝʢʪʠ 
ʠʟʥʝʩʫʚʘ 2969,63 ʢʤ

2
 ʠʣʠ 11,5% ʦʜ ʪʝʨʠʪʦʨʠʿʘʪʘ ʥʘ ʈʝʧʫʙʣʠʢʘʪʘ. 

ʇʦʩʝʙʥʦ ʝ ʟʥʘʯʘʿʥʦ ʜʘ ʩʝ ʠʥʪʝʥʟʠʚʠʨʘʘʪ ʘʢʪʠʚʥʦʩʪʠʪʝ ʟʘ ʦʬʦʨʤʫʚʘˁʝ 
ʅɸʊʋʈɸ 2000 ʤʨʝʞʘ ʠ ʜʘ ʩʝ ʚʦʩʧʦʩʪʘʚʠ ʅʘʮʠʦʥʘʣʥʘʪʘ ʝʢʦʣʦʰʢʘ ʤʨʝʞʘ 
ʥʘ ʈʄ ʩʦ ʰʪʦ ˃ʝ ʩʝ ʩʦʟʜʘʜʘʪ ʫʩʣʦʚʠ ʟʘ ʮʝʣʦʩʥʘ ʠʤʧʣʝʤʝʥʪʘʮʠʿʘ ʥʘ 
ʤʝʺʫʥʘʨʦʜʥʠʪʝ ʢʨʠʪʝʨʠʫʤʠ ʠ ʪʠʝ ʦʜ ʟʘʢʦʥʦʜʘʚʩʪʚʦʪʦ ʥʘ ɽʋ ʚʦ ʜʝʣʦʪ ʥʘ 
ʟʘʰʪʠʪʘʪʘ ʥʘ ʧʨʠʨʦʜʥʦʪʦ ʥʘʩʣʝʜʩʪʚʦ ʠ ʟʘʯʫʚʫʚʘˁʝʪʦ ʥʘ ʙʠʦʣʦʰʢʠʦʪ 
ʜʠʚʝʨʟʠʪʝʪ ʚʦ ʈʝʧʫʙʣʠʢʘ ʄʘʢʝʜʦʥʠʿʘ.  
 



 

 


