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ɹ 53 

 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʚʯʝʥʦʶ ʨʘʜʦʶ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʘʛʨʘʨʥʦ-

ʝʢʦʥʦʤʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ( ʧʨʦʪʦʢʦʣ ˉ 5  ʚʽʜ  28 ʣʶʪʦʛʦ 2024 ʨ.) 

 

 

ʈʝʮʝʥʟʝʥʪʠ: 

 ʇʘʭʦʤʦʚ ʆ.ɭ. ï ʜ.ʙ.ʥ., ʧʨʦʬʝʩʦʨ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ  

ʽʤ. ʆ. ɻʦʥʯʘʨʘ 

ɼʦʤʥ̔ʯ ɺ.ɯ. ï ʜ.ʙ.ʥ., ʧʨʦʬʝʩʦʨ ɿʘʧʦʨʽʟʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʮʽʚʝʨʩʠʪʝʪʫ 

ʃʠʭʦʣʘʪ ʖ. ɺ. ï ʜ.ʙ.ʥ., ʧʨʦʬʝʩʦʨ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ɯʤ. ʆ ɻʦʥʯʘʨʘ 

 

ɹʝʩʩʦʥʦʚʘ ɺ.ʇ. ʌʽʪʦʽʥʜʠʢʘʮʽʷ ʪʘ ʬʽʪʦʤʦʥʽʪʦʨʠʥʛ. ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ.  

ɼʥʽʧʨʦ: ɻʝʨʜʘ 2024. 206 ʩ. 

 

ʋ ʥʘʚʯʘʣʴʥʦʤʫ ʧʦʩʽʙʥʠʢʫ ʨʦʟʛʣʷʥʫʪʦ ʢʦʤʧʣʝʢʩ ʧʠʪʘʥʴ ʟ ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʪʘ 

ʬʽʪʦʤʦʛʽʪʦʨʠʥʛʫ ʘʥʪʨʦʧʦʛʝʥʥʦ ʧʦʨʫʰʝʥʠʭ ʥʘʟʝʤʥʠʭ ʝʢʦʩʠʩʪʝʤ. ʅʘʚʝʜʝʥʦ 

ʤʘʪʝʨʽʘʣʠ ʟ ʣʽʭʝʥʦʽʥʜʠʢʘʮʽʾ ʪʘ ʜʝʥʜʨʦʽʥʜʠʢʘʮʽʾ, ʟ ʬʽʪʦʤʦʥʽʪʦʨʠʥʛʫ  ʟʘʙʨʫʜʥʝʥʥʷ 

ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ SO2, Cl2, NH3, ʬʦʪʦʭʽʤʽʯʥʠʤʠ ʦʢʩʠʜʘʥʪʘʤʠ, 

ʬʪʦʨʠʜʽʘʤʠ, ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ ʪʦʱʦ. ɺʠʩʚʽʪʣʝʥʽ ʧʠʪʘʥʥʷ ʬʽʪʦʽʥʜʠʢʘʮʽʾ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʬʽʪʦʮʝʥʦʟʠ ʪʘ ʣʘʥʜʰʘʬʪ. ɿʥʘʯʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʝʥʘ 

ʬʽʪʦʽʥʜʠʢʘʮʽʾ  ʧʨʠʨʦʜʥʠʭ (ʥʝʧʦʨʫʰʝʥʠʭ) ʝʢʦʩʠʩʪʝʤ: ʽʥʜʠʢʘʮʽʾ ʤʽʩʮʴ ʟʨʦʩʪʘʥʥʷ 

ʨʦʩʣʠʥ ʟʘ ʝʢʦʣʦʛʽʯʥʠʤʠ ʰʢʘʣʘʤʠ ʪʘ ʪʠʧʘʤʠ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ. ɺʠʢʣʘʜʝʥʦ 

ʤʘʪʝʨʽʘʣʠ ʟ ʬʽʪʦʽʥʜʠʢʘʮʽʾ  ˇʨʫʥʪʽʚ. 

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ ʜʨʫʛʦʛʦ 

(ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 206 ʉʘʜʦʚʦ-ʧʘʨʢʦʚʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ ʘʛʨʘʨʥʠʭ ɺʅɿ, ʝʢʦʣʦʛʽʚ, ʧʨʠʨʦʜʦʦʭʦʨʦʥʮʽʚ. 
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ʇɽʈɽɼʄʆɺɸ 

ʆʮʽʥʢʘ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ, ˇʨʫʥʪʫ ʡ ʚʦʜʠ ʤʘʻ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʥʝ 

ʪʽʣʴʢʠ ʚ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ, ʘʣʝ ʡ ʜʣʷ ʧʨʦʛʥʦʟʫ ʤʦʞʣʠʚʠʭ ʟʤʽʥ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. 

ʆʜʥʠʤ ʽʟ ʧʽʜʭʦʜʽʚ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʮʠʭ ʟʘʜʘʯ ʻ ʙʽʦʽʥʜʠʢʘʮʽʷ ʚʟʘʛʘʣʽ ʽ 

ʬʽʪʦʽʥʜʠʢʘʮʽʷ ʟʦʢʨʝʤʘ. ɺʘʞʣʠʚʘ ʨʦʣʴ ʫ ʚʠʨʽʰʥʥʛʽ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʚʽʜʚʦʜʠʪʴʩʷ 

ʤʝʪʦʜʘʤ ʬʽʪʦʽʥʜʠʢʘʮʽʾ. ʌʽʪʦʽʥʜʠʢʘʮʽʶ, ʷʢ ʥʘʫʢʦʚʠʡ ʥʘʧʨʷʤʦʢ, ʤʦʞʥʘ 

ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʷʢ ʚʠʟʥʘʯʝʥʥʷ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʧʝʚʥʠʤ ʨʽʚʥʝʤ ʚʧʣʠʚʫ ʯʠʥʥʠʢʽʚ 

ʩʝʨʝʜʦʚʠʱʘ ʽ ʧʨʠʩʫʪʥʽʩʪʶ, ʯʠʩʝʣʴʥʽʩʪʶ, ʩʪʨʫʢʪʫʨʥʠʤʠ ʽ ʤʝʪʘʙʦʣʽʯʥʠʤʠ  

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ. ʌʽʪʦʽʥʜʠʢʘʮʽʷ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ 

ʬʽʪʦʤʦʥʽʪʦʨʠʥʛʫ ï ʩʠʩʪʝʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʩʪʘʥʦʤ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟ 

ʤʝʪʦʶ ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʨʦ ʢʨʠʪʠʯʥʽ ʩʠʪʫʘʮʽʾ, ʰʢʽʜʣʠʚʽ ʘʙʦ ʥʝʙʝʟʧʝʯʥʽ ʜʣʷ ʞʠʚʦʾ 

ʧʨʠʨʦʜʠ. ʗʢʽʩʪʴ ʩʝʨʝʜʦʚʠʱʘ ʤʦʞʥʘ ʢʦʥʪʨʦʣʶʚʘʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʽʥʜʠʢʘʪʦʨʥʽ ʚʠʜʠ ʨʦʩʣʠʥ. ʆʩʥʦʚʦʶ ʬʽʪʦʽʥʜʠʢʘʮʽʡʥʦʾ ʦʮʽʥʢʠ ʩʣʫʛʫʻ ʝʢʦʣʦʛʽʯʥʘ 

ʩʚʦʻʨʽʜʥʽʩʪʴ  ʚʠʜʽʚ ʨʦʩʣʠʥ, ʷʢʽ ʤʝʰʢʘʶʪʴ ʚ ʧʝʚʥʠʭ ʫʤʦʚʘʭ, ʚʦʣʦʜʽʶʪʴ ʚʠʩʦʢʦʶ 

ʯʫʪʣʠʚʽʩʪʶ ʽ ʩʪʘʙʽʣʴʥʽʩʪʶ ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʘʢʮʽʡ ʥʘ ʜʽʶ ʨʽʟʥʠʭ ʟʦʚʥʽʰʥʽʭ 

ʯʠʥʥʠʢʽʚ. ɿʛʽʜʥʦ ʟ ʮʠʤ ʫʛʨʫʧʦʚʘʥʥʷ ʦʨʛʘʥʽʟʤʽʚ ʘʙʦ ʦʢʨʝʤʽ ʦʨʛʘʥʽʟʤʠ, ʞʠʪʪʻʚʽ 

ʬʫʥʢʮʽʾ ʷʢʠʭ ʪʽʩʥʦ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʯʠʥʥʠʢʘʤʠ ʜʦʚʢʽʣʣʷ, ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʾʭ ʦʮʽʥʢʠ. 

ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ çʌʽʪʦʽʥʜʠʢʘʮʽ ̫ʪʘ ʬʽʪʦʤʦʥʽʪʦʨʠʥʛè ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ 

ʦʪʨʠʤʘʥʥʷ ʟʜʦʙʫʚʘʯʘʤʠ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʥʘʥʴ ʟ ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʪʘ ʬʽʪʦʤʦʥʽʪʦʨʠʥʛʫ 

ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ. ɺʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ ʨʦʟʜʽʣʽʚ. ʋ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʽʩʪʦʨʽʷ ʬʽʪʦʽʥʜʠʢʘʮʽʾ, ʧʦʥʷʪʪʷ ʬʠʪʦʽʥʜʠʢʘʮʽʾ ʪʘ ʬʽʪʦʤʦʥʽʪʦʨʠʥʛʫ. 

ʋ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʽ çʌʽʪʦʽʥʜʠʢʘʮʽʷ ʪʘ ʬʽʪʦʤʦʥʽʪʦʨʠʥʛ ʘʥʪʨʦʧʦʛʝʥʥʦ ʧʦʨʫʰʝʥʠʭ 

ʥʘʟʝʤʥʠʭ ʝʢʦʩʠʩʪʝʤè ʚʠʩʚʽʪʣʝʥʽ ʧʨʠʥʮʠʧʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʩʣʠʥ ʫ 

ʬʽʪʦʽʥʜʠʢʘʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʽ ʦʮʽʥʢʘ ʾʭ ʨʝʘʢʮʽʾ ʥʘ ʟʘʙʨʫʜʥʝʥʥʷ, 

ʨʦʟʧʦʚʽʜʘʻʪʴʩʷ ʧʨʦ ʨʽʚʥʽ ʬʽʪʦʽʥʜʠʢʘʮʽʾ. ʋ ʮʴʦʤʫ ʨʦʟʜʽʣʽ ʥʘʚʝʜʝʥʦ ʤʘʪʝʨʽʘʣʠ ʟ 

ʣʽʭʝʥʦʽʥʜʠʢʘʮʽʾ, ʜʝʥʜʨʦʽʥʜʠʢʘʮʽʾ, ʟ ʬʽʪʦʤʦʥʽʪʦʨʠʥʛʫ SO2, Cl2, NH3, 

ʬʦʪʦʭʽʤʽʯʥʠʭ ʦʢʩʠʜʘʥʪʽʚ, ʬʪʦʨʠʜʽʚ. ɺʠʩʚʽʪʣʝʥʽ ʧʠʪʘʥʥʷ ʬʽʪʦʽʥʜʠʢʘʮʽʾ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʬʽʪʦʮʝʥʦʟʠ ʪʘ ʣʘʥʜʰʘʬʪ. ʋ ʨʦʟʜʽʣʽ 3 çʌʽʪʦʽʥʜʠʢʘʮʽʷ 

ʧʨʠʨʦʜʥʠʭ ʥʝʧʦʨʫʰʝʥʠʭ ʝʢʦʩʠʩʪʝʤè ʡʜʝʪʴʩʷ ʤʦʚʘ ʧʨʦ ʽʥʜʠʢʘʮʽʶ ʥʝʧʦʨʫʰʝʥʠʭ 

ʝʢʦʩʠʩʪʝʤ, ʤʽʩʮʴ ʽʩʥʫʚʘʥʥʷ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʪʘ ʨʦʟʛʣʷʥʫʪʽ ʧʠʪʘʥʥʷ ʦʮʽʥʢʠ 

ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ ʨʦʩʣʠʥ ʟʘ ʝʢʦʣʦʛʽʯʥʠʤʠ ʰʢʘʣʘʤʠ. ʋ ʨʦʟʜʽʣʽ 4 ʚʠʢʣʘʜʝʥʦ ʦʩʥʦʚʠ 

ʬʽʪʦʽʥʜʠʢʘʮʽʾ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ.  

ʋ ʜʘʥʦʤʫ ʚʠʜʘʥʥʽ ʟʚʝʜʝʥʦ ʽʥʬʦʨʤʘʮʽʶ ʩʪʦʩʦʚʥʦ ʚʠʢʦʨʠʩʪʘʥʥ̫  ʨʦʩʣʠʥ ʫ 

ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʽ ʬʽʪʦʤʦʥʽʪʦʨʠʥʛʫ. ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ ʩʪʘʚʠʪʴ ʟʘ ʤʝʪʫ ʥʘʜʘʪʠ 

ʤʘʡʙʫʪʥʴʦʤʫ ʬʘʭʽʚʮʶ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʟʥʘʥʥʷ ʟ ʧʨʝʜʤʝʪʫ, ʘ ʧʨʘʢʪʠʯʥʠʡ ʘʩʧʝʢʪ 

ʨʦʙʠʪʴ ʡʦʛʦ ʙʽʣʴʰ ʟʘʪʨʝʙʫʚʘʥʠʤ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ̔ʟʘʧʠʪʘʤʠ ʩʴʦʛʦʜʝʥʥʷ. 
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ʈʆɿɼɯʃ 1. ʇʆʅʗʊʊʗ ʌɯʊʆɯʅɼʀʂɸʎɯɰ ʊɸ 

ʌɯʊʆʄʆʅɯʊʆʈʀʅɻʋ 

 

1.1. ɯʩʪʦʨʽʷ ʨʦʟʚʠʪʢʫ ʬʽʪʦʽʥʜʠʢʘʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʌʽʪʦʽʥʜʠʢʘʮʽʡʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʷʛʘʶʪʴ ʫ ʛʣʠʙʠʥʫ ʚʽʢʽʚ ʽ ʤʘʶʪʴ ʜʦʚʛʫ 

ʽʩʪʦʨʽʶ. ɿ ʜʘʚʥʴʦʛʦ ʯʘʩʫ ʧʦʰʫʢ ʷʢʦʾʩʴ ʨʦʩʣʠʥʠ ʯʠ ʾʾ ʚʠʨʦʱʫʚʘʥʥʷ ʫ ʣʶʜʠʥʠ 

ʘʩʦʮʽʶʚʘʣʠʩʷ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʝʢʦʣʦʛʽʯʥʠʤʠ ʯʠʥʥʠʢʘʤʠ. ʊʦʙʪʦ ʤʦʞʥʘ 

ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʽʥʜʠʢʘʮʽʷ ʥʘ ʨʽʚʥʽ ʥʘʨʦʜʥʠʭ ʧʨʠʢʤʝʪ (ʤʘʩʦʚʦʾ ʩʚʽʜʦʤʦʩʪʽ) 

ʽʩʥʫʻ ʧʨʦʪʷʛʦʤ ʚʽʢʽʚ. ʅʘʧʨʠʢʣʘʜ, ʥʘʨʦʜʥʽ ʥʘʟʚʠ çʙʽʨè, çʩʫʙiʨè, çʜʽʙʨʦʚʘè  

ʚʠʟʥʘʯʘʶʪʴ ʥʝ ʪʽʣʴʢʠ ʭʘʨʘʢʪʝʨ  ʜʝʨʝʚʦʩʪʘʥʫ, ʘ ʡ ʫʩʴʦʛʦ ʢʦʤʧʣʝʢʩʫ ʫʤʦʚ 

ʟʨʦʩʪʘʥʥʷ, ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ˇʨʫʥʪʽʚ. ɺʦʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʽ ʚ ʥʘʫʮʽ ʤʘʡʞʝ ʟ 

ʦʜʥʘʢʦʚʠʤ ʟʥʘʯʝʥʥʷʤ. 

ʋ ʪʚʦʨʘʭ ʩʪʘʨʦʜʘʚʥʽʭ ʧʠʩʴʤʝʥʥʠʢʽʚ-ʫʯʝʥʠʭ ʂʠʪʘʶ, ɯʥʜʽʾ, ɻʨʝʮʽʾ, ʈʠʤʫ 

ʟʥʘʭʦʜʠʤʦ ʧʠʩʴʤʦʚʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʦʮʽʥʢʫ ʟʝʤʝʣʴʥʠʭ ʫʛʽʜʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʨʦʩʣʠʥ. ʊʘʢ, ʫ ʪʨʘʢʪʘʪʽ ʄʘʨʢʘ ʇʦʨʮʽʷ ʂʘʪʦʥʘ ʉʪʘʨʰʦʛʦ (234ï149 ʜʦ ʥ.ʝ.)  

çɿʝʤʣʝʨʦʙʩʪʚʦè ʧʨʦʧʦʥʫʻʪʴʩʷ ʜʣʷ ʧʦʩʽʚʫ ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ ʧʽʜʙʠʨʘʪʠ ʜʽʣʷʥʢʠ ʟʘ 

ʛʫʩʪʠʥʦʶ ʪʨʘʚʦʩʪʦʶ.  

 

   

ʄʘʨʢ ʇʦʨʮʽʡ ʂʘʪʦʥ ʉʪʘʨʰʠʡ 

(234ï149 ʨ.ʨ. ʜʦ ʥ. ʝ ) 

ʄʘʨʢ ɺʽʪʪʨʫʚʽʡ ʇʦʣʣʽʦʥ 

(80ï19 ʨ.ʨ. ʜʦ ʥ.ʝ.) 

 

ʄʘʨʢ ɺʽʪʪʨʫʚʽʡ ʇʦʣʣʽʦʥ (80ï15 ʨ.ʨ. ʜʦ ʥʦʚʦʾ ʝʨʠ) ʧʦʢʘʟʘʚ, ʱʦ ʟʘ 

ʨʦʩʣʠʥʘʤʠ ʤʦʞʥʘ ʩʫʜʠʪʠ ʧʨʦ ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ, ʛʣʠʙʠʥʫ ʧʽʜʟʝʤʥʠʭ ʚʦʜ. ʊʘʢ,  

ʽʥʜʠʢʘʪʦʨʘʤʠ ʚʦʜʠ ʟʘ ɺʽʪʪʨʫʚʽʻʤ ʻ ʦʯʝʨʝʪ, ʚʽʣʴʭʘ. ʋ ʇʫʙʣʽʷ ɺʝʨʛʽʣʽʷ (70ï19 ʨ.ʨ. 

ʜʦ ʥ.ʝ.) ʢʘʤôʷʥʠʩʪʠʡ ʽ ʨʦʟʯʣʝʥʦʚʘʥʠʡ ʨʝʣʴʻʬ  ʚʢʘʟʫʻ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʨʠʜʘʪʥʽ ʜʣʷ 

ʚʠʨʦʱʫʚʘʥʥʷ ʤʘʩʣʠʥ, ʟʘʨʦʩʪ̔  ʧʘʧʦʨʦʪʝʡ ʪʠʧʦʚʽ ʜʣʷ ʟʝʤʝʣʴ, ʱʦ ʦʩʚʦʶʶʪʴ ʧʽʜ 
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ʚʠʥʦʛʨʘʜʥʠʢʠ. ɺʽʥ ʧʽʜʢʨʝʩʣʶʚʘʚ, ʱʦ ʨʽʟʥʽ ʨʦʩʣʠʥʠ ʧʦʪʨʝʙʫʶʪʴ ʥʝʦʜʥʘʢʦʚʠʭ 

ʤʽʩʮʝʟʨʦʩʪʘʥʴ: ʢʘʰʪʘʥ ʚʽʜʜʘʻ ʧʝʨʝʚʘʛʫ ʣʝʛʢʦʤʫ ˇʨʫʥʪʫ, ʘʣʝ ʥʝ ʧʽʱʘʥʦʤʫ, ʚʝʨʙʠ 

ʚʠʩʘʜʞʫʶʪʴ ʫ ʚʦʣʦʛʦʤʫ ʤʽʩʮʽ, ʘ ʦʯʝʨʝʪ ʣʶʙʠʪʴ ʱʝ ʙʽʣʴʰ ʚʦʣʦʛʠʡ ˇʨʫʥʪ. ʆʪʞʝ, 

ɺʽʨʛʽʣʽʡ ʧʠʰʝ, ʟʘ ʷʢʠʤʠ ʦʟʥʘʢʘʤʠ ʪʨʝʙʘ ʚʠʙʠʨʘʪʠ ʜʽʣʷʥʢʠ, ʱʦ ʧʨʠʜʘʪʥʽ ʜʣʷ 

ʚʠʨʦʱʫʚʘʥʥʷ ʤʘʩʣʠʥ, ʚʠʥʦʛʨʘʜʫ, ʢʘʰʪʘʥʫ, ʚʝʨʙ. 

 

 

 

 

ʇʫʙʣʽʡ ɺʝʨʛʽʣʽʡ 

(70ï19 ʨ.ʨ ʜʦ ʥ.ʝ.) 

ʖʥʽʡ ʂʦʣʫʤʝʣʣʘ 

(4ï70 ʨ.ʨ.) 

ʇʣʽʥʽʡ ʉʪʘʨʰʠʡ 

(24ï79 ʨ.ʨ.) 

 

ʋ I ʩʪ. ʥʦʚʦʾ ʝʨʠ ʨʠʤʩʴʢʠʡ ʧʠʩʴʤʝʥʥʠʢ ʽ ʘʛʨʦʥʦʤ ʖʥʽʡ ʂʦʣʫʤʝʣʣʘ (4ï70 

ʨ.ʨ.). ʨʝʢʦʤʝʥʜʫʻ ʚʠʙʠʨʘʪʠ ʤʽʩʮʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʠʥʦʛʨʘʜʥʠʢʽʚ ʟʘ ʦʟʥʘʢʘʤ 

ʜʠʢʠʭ ʨʦʩʣʠʥ, ʷʢʽ ʟʨʦʩʪʘʪʁ ɹʥʘ ʮʽʡ ʜʽʣʷʥʮʽ. ɺʽʥ ʚʢʘʟʫʻ, ʱʦ ʟʘ ʣʠʩʪʢʘʤʠ ʜʝʨʝʚ, 

ʪʨʘʚʘʤʠ, ʘʙʦ ʟʘ ʧʣʦʜʘʤʠ, ʱʦ ʚʞʝ ʜʦʟʨʽʣʠ, ʤʦʞʥʘ ʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʷʢʦʩʪʽ 

ˇʨʫʥʪʫ ʽ ʟʥʘʪʠ, ʱʦ ʤʦʞʝ ʥʘ ʥʴʦʤʫ ʜʦʙʨʝ ʨʦʩʪʠ. ʇʣʽʥʽʡ ʉʪʘʨʰʠʡ (24ï79 ʨ.ʨ.) 

ʟʘʩʪʝʨʽʛʘʻ ʚʽʜ ʟʘʥʘʜʪʦ ʩʧʨʦʱʝʥʦʛʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʟʚôʷʟʦʢ ˇʨʫʥʪʽʚ ʽ ʨʦʩʣʠʥʥʦʩʪʽ, 

ʚʢʘʟʫʶʯʠ, ʱʦ ʥʝ ʟʘʚʞʜʠ ʚʠʩʦʢʽ ʜʝʨʝʚʘ ʘʙʦ ʧʠʰʥʽ ʣʫʢʠ ʽ ʚʠʩʦʢʽ ʪʨʘʚʠ ʩʣʫʛʫʶʪʴ 

ʦʟʥʘʢʦʶ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ. ʉʝʨʝʜ ʜʝʢʽʣʴʢʦʭ ʦʟʥʘʢ ʨʦʜʶʯʦʩʪʽ ʚʽʥ ʚʽʜʤʽʯʘʻ, 

ʟʦʢʨʝʤʘ, ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʩʪʝʙʝʣ ʟʣʘʢʽʚ. ʇʣʽʥʽʡ ʚʚʘʞʘʚ ʟʘ ʤʦʞʣʠʚʝ 

ʚʩʪʘʥʦʚʠʪʠ ʪʘʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ˇʨʫʥʪʫ ʷʢ ʨʦʜʶʯʽʩʪʴ ʪʘ ʚʦʣʦʛʽʩʪʴ ʥʝ ʪʽʣʴʢʠ ʟʘ 

ʟʨʦʩʪʘʥʥʷʤ ʪʠʭ ʯʠ ʽʥʰʠʭ ʨʦʩʣʠʥ ʥʘ ʜʽʣʷʥʮʽ, ʘ ʡ ʟʘ ʾʭ ʟʘʛʘʣʴʥʠʤ ʚʠʛʣʷʜʦʤ.  

ʅʘ ʟʚ'ʷʟʢʠ ʤʽʞ ʷʢʽʩʪʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ ʽ ʨʦʩʣʠʥʘʤʠ ʚʢʘʟʫʚʘʚ 

ʆ.ʄ. ʈʘʜʠʱʝʚ. ɺ ʡʦʛʦ ʨʦʙʦʪʽ ñʆʧʠʩ ʤʦʛʦ ʚʦʣʦʜʽʥʥʷ...ò (1798) ʷʢ ʽʥʜʠʢʘʪʦʨʠ 

ˇʨʫʥʪʦʚʠʭ ʫʤʦʚ ʧʨʦʧʦʥʫʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʦʢʨʝʤʽ ʚʠʜʠ ʨʦʩʣʠʥ (ʙʫʢʚʠʮʷ, ʜʫʙ, 

ʢʣʝʥ, ʭʚʦʱ), ʘʣʝ ʡ ʫʛʨʫʧʦʚʘʥʥʷ (ʙʝʨʝʟʥʷʢ, ʩʦʩʥʷʢ). 

ɿ ʨʦʟʚʠʪʢʦʤ ʪʘʢʠʭ ʥʘʫʢ ʷʢ ʙʦʪʘʥʽʢʘ, ʛʝʦʛʨʘʬʽʷ, ʛʝʦʣʦʛʽʷ, ˇʨʫʥʪʦʟʥʘʚʩʪʚʦ 

ʬʽʪʦʽʥʜʠʢʘʮʽʷ ʧʦʯʘʣʘ ʥʘʙʫʚʘʪʠ ʥʘʫʢʦʚʦʛʦ ʨʽʚʥʷ. ʎʴʦʤʫ ʩʧʨʠʷʣʦ ʚʠʜʽʣʝʥʥʷ 

ʪʘʢʠʭ ʥʘʧʨʷʤʢʽʚ ʙʦʪʘʥʽʢʠ: ʙʽʦʤʦʨʬʦʣʦʛʽʷ ʨʦʩʣʠʥ, ʛʝʦʙʦʪʘʥʽʢʘ, ʢʣʘʩʠʬʽʢʘʮʽʷ, 
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ʬʣʦʨʠʩʪʠʢʘ, ʙʽʦʛʝʦʛʨʘʬʽʷ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʨʦʟʚʠʪʦʢ ʬʽʪʦʽʥʜʠʢʘʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʷʢ ʽ ʽʥʰʠʭ ʥʘʫʢ, ʚʠʟʥʘʯʘʚʩʷ ʧʨʘʢʪʠʯʥʠʤʠ ʧʦʪʨʝʙʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ. ɸʥʘʣʽʟ ʨʦʩʣʠʥʥʦʛʦ ʩʚʽʪʫ ʟʜʽʡʩʥʶʚʘʣʠ ʫ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ. ʆʜʥʦʯʘʩʥʦ 

ʽʟ ʩʠʩʪʝʤʘʪʠʢʦʶ, ʬʽʟʽʦʣʦʛʽʻʶ, ʘʥʘʪʦʤʽʻʶ ʚʠʚʯʘʣʠ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʨʦʩʣʠʥ ʟ 

ʫʤʦʚʘʤʠ ʾʭ ʟʨʦʩʪʘʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʨʦʩʣʠʥ ʫ ʧʨʠʨʦʜʽ ʥʘʚʝʣʦ 

ʥʘ ʜʫʤʢʫ, ʱʦ ʢʦʞʥʦʤʫ ʚʠʜʫ ʨʦʩʣʠʥ ʜʣʷ ʟʨʦʩʪʘʥʥʷ ʥʝʦʙʭʽʜʥʽ ʧʝʚʥʽ ʝʢʦʣʦʛʽʯʥʽ 

ʫʤʦʚʠ. ʇʨʠ ʮʴʦʤʫ ʚʠʥʠʢʣʦ ʽ ʟʚʦʨʦʪʥʝ ʧʠʪʘʥʥʷ: ʥʘʩʢʽʣʴʢʠ ʨʦʩʣʠʥʠ ʩʚʦʾʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʚʽʜʙʠʚʘʶʪʴ ʭʘʨʘʢʪʝʨ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʚ ʷʢʠʭ ʚʦʥʠ ʟʨʦʩʪʘʶʪʴ, ʷʢ 

ʟʘ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʤʦʞʥʘ ʥʘʜʘʪʠ ʦʮʽʥʢʫ ʮʠʤ ʫʤʦʚʘʤ. ɺʽʜʧʦʚʽʜʽ ʥʘ ʮʽ 

ʧʨʦʙʣʝʤʠ ʜʘʻ ʬʽʪʦʽʥʜʠʢʘʮʽʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʬʽʪʦʽʥʜʠʢʘʮʽʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʦʮʽʥʠʪʠ ʝʢʦʣʦʛʽʯʥʽ ʨʝʞʠʤʠ, ʢʝʨʫʶʯʠʩʴ ʧʝʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʚʠʜʽʚ ʘʙʦ ʾʭ 

ʫʛʨʫʧʦʚʘʥʴ, ʝʢʦʣʦʛʽʯʥʽ ʞ ʤʝʪʦʜʠ ʜʦʧʦʤʘʛʘʁʪʴ ʚʠʟʥʘʯʠʪʠ ʚʽʜʥʦʰʝʥʥʷ ʨʦʩʣʠʥ ʯʠ 

xʾ ʫʛʨʫʧʦʚʘʥʴ ʜʦ ʧʝʚʥʠʭ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ. ɯ ʭʦʯʘ ʬʽʪʦʽʥʜʠʢʘʮʽʷ ʪʽʩʥʦ ʟʚ'ʷʟʘʥʘ ʟ 

ʝʢʦʣʦʛʽʻʶ, ʾʾ ʚʠʜʽʣʷʶʪʴ ʷʢ ʦʢʨʝʤʠʡ ʥʘʧʨʷʤʦʢ ʨʦʟʚʠʪʢʫ ʮʽʻʾ ʥʘʫʢʠ. 

ʋ ʤʦʥʦʛʨʘʬʽʾ çʌʽʪʦʽʥʜʠʢʘʮʽʷ ʥʘʚʢʦʣʠʰʥʽʭ ʬʘʢʪʦʨʽʚè (1994) ʗ.ʇ. ɼʽʜʫʭ ʪʘ 

ʇ.ɻ. ʇʣʶʪʘ ʚ ̔ʩʪʦʨʠʯʥʦʤʫ ʦʛʣʷʜʽ ʨʦʟʚʠʪʢʫ ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʚʠʜʽʣʠʣʠ ʪʨʠ ʧʝʨʽʦʜʠ.  

ʇʝʨʰʠʡ ʧʝʨʽʦʜ ï ʟʘʨʦʜʞʝʥʥʷ. ʎʝʡ ʧʝʨʽʦʜ  ʪʨʠʚʘʚ ʤʘʡʞʝ ʚʩʝ ʍɯʍ ʩʪʦʣʽʪʪʷ. 

ɺʽʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʥʠʢʥʝʥʥʷʤ ʽ ʨʦʟʚʠʪʢʦʤ ʥʘʫʢʦʚʠʭ ʦʩʥʦʚ ʝʢʦʣʦʛʽʾ ʚʠʜʽʚ.  

ʅʘʫʢʦʚʽ ʦʩʥʦʚʠ ʝʢʦʣʦʛʽʾ ʚʠʜʽʚ ʟʘʧʦʯʘʪʢʫʚʘʚ ʚ ʩʚʦʾʭ ʨʦʙʦʪʘʭ  ɸ. ɻʫʤʙʦʣʴʜʪ 

(1769ï1859), ʷʢʠʡ ʟʫʤʽʚ ʚʩʪʘʥʦʚʠʪʠ ʥʘʡʚʘʞʣʠʚʽʰʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʱʦ 

ʧʦʻʜʥʫʶʪʴ ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ ʽ ʥʘʡʩʫʪʪʻʚʽʰʽ  ʝʢʦʣʦʛʽʯʥʽ ʯʠʥʥʠʢʠ. ɺʽʥ ʟʚôʷʟʫʚʘʚ  

ʭʘʨʘʢʪʝʨ ʨʦʩʣʠʥʥʦʩʪʽ ʟ ʬʽʟʠʢʦ-ʭʽʤ̔ʯʥʠʤʠ ʫʤʦʚʘʤʠ ʽ ʚʠʩʣʦʚʣʶʚʘʚʩʷ ʧʨʦ 

ʧʨʠʫʨʦʯʝʥʽʩʪʴ ʪʠʭ ʯʠ ʽʥʰʠʭ ʨʦʩʣʠʥʥʠʭ ʬʦʨʤ ʜʦ ʧʝʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʢʣʽʤʘʪʫ. ʇʦ 

ʩʫʪʽ, ɸ. ɻʫʤʙʦʣʴʜʪʦʤ (Humboldt, 1805, 1807, 1814) ʟʘʢʣʘʜʝʥʦ ʦʩʥʦʚʠ ʝʢʦʣʦʛʽʾ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ (ʛʝʦʙʦʪʘʥʽʢʠ). ʂʨʽʤ ʪʦʛʦ, ʦʩʥʦʚʦʶ ʨʦʟʚʠʪʢʫ ʬʣʦʨʠʩʪʠʢʠ 

ʧʦʩʣʫʞʠʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʮʠʤ ʚʯʝʥʠʤ ʚʘʞʣʠʚ ̔ʢʽʣʴʢʽʩʥ ̔ʟʘʢʦʥʦʤʽʨʥʦʩʪ ̔ʩʪʦʩʦʚʥʦ 

ʨʦʟʧʦʜʽʣʫ ʦʢʨʝʤʠʭ ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʛʨʫʧ ʨʦʩʣʠʥ ʫ ʨʽʟʥʠʭ ʟʦʥʘʭ.  

ɺʠʚʯʝʥʥʷ ʛʝʦʛʨʘʬʽʾ ʨʦʩʣʠʥ ʧʦʯʘʣʦ ʥʘʙʫʚʘʪʠ ʽʥʜʠʢʘʮʽʡʥʠʡ ʭʘʨʘʢʪʝʨ. ʊʘʢ, ʫ 

ʇʽʚʥʽʯʥʦʤʫ ʊʠʨʦʣʽ ʌ. ʋʥʛʝʨ (Unger, 1838) ʧʦʜʽʣʠʚ ʨʦʩʣʠʥʠ ʥʘ ʢʘʣʴʮʽʻʬʽʣʠ ʽ 

ʩʽʣʽʮʽʦʬʽʣʠ. ɿʘ ʩʪʫʧʝʥʝʤ ʧʨʠʫʨʦʯʝʥʦʩʪʽ ʜʦ ˇʨʫʥʪʚ̔ ʚʽʥ ʚʠʜʽʣʠʚ ʪʨʠ ʛʨʫʧʠ 

ʨʦʩʣʠʥ: 1) ˇʨʫʥʪʦʙʘʡʜʫʞʽ, ʪʦʙʪʦ ʥʝ ʟʘʣʝʞʥʽ ʚʽʜ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ˇʨʫʥʪʽʚ; 

2) ˇʨʫʥʪʦʚʽʜʜʘʶʯʽ ʧʝʨʝʚʘʛʫ, ʪʦʙʪʦ ʧʝʨʝʚʘʞʘʶʪʴ ʧʝʚʥʽ ˇʨʫʥʪʠ, ʘʣʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ 

ʪʘʢʦʞ ʽ ʥʘ ʽʥʰʠʭ ˇʨʫʥʪʘʭ; 3) ˇʨʫʥʪʦʧʦʩʪʽʡʥ,̔ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʧʝʚʥʦʛʦ ˇʨʫʥʪʫ. ɼʚʽ 

ʦʩʪʘʥʥʽ ʛʨʫʧʠ ʨʦʩʣʠʥ ʚʽʥ ʥʘʟʚʘʚ ç̌ ʨʫʥʪʦʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠè.  

ʋ 1841 ʨ. ɸ.ʇ. ʂʘʨʧʽʥʩʴʢʠʡ ʟʘʧʨʦʧʦʥʫʚʘʚ ʩʭʝʤʠ ʨʦʩʣʠʥ- ʥ̔ʜʠʢʘʪʦʨʽʚ 

ʛʽʨʥʠʯʠʭ ʧʦʨʽʜ. ɺʽʥ ʦʧʫʙʣʽʢʫʚʘʚ ʩʪʘʪʪʶ ʧʨʦ ʪʝ ʯʠ ʤʦʞʫʪʴ ʞʠʚʽ  ʨʦʩʣʠʥʠ ʙʫʪʠ 

ʚʢʘʟʽʚʥʠʢʘʤʠ ʛʽʨʥʠʯʠʭ ʧʦʨʽʜ ʽ ʬʦʨʤʘʮʽʡ, ʥʘ ʷʢʠʭ ʚʦʥʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʽ ʯʠ 
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ʟʘʩʣʫʛʦʚʫʶʪʴ ʤʽʩʮʷ ʾʭ ʟʨʦʩʪʘʥʥʷ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʛʝʦʛʥʦʩʪʘ (çɾʫʨʥʘʣ 

ʩʘʜʽʚʥʠʮʪʚʘè). ʅʘ ʧʠʪʘʥʥʷ, ʱʦ ʧʦʩʪʘʚʣʝʥʝ ʚ ʥʘʟʚʽ ʩʪʘʪʪʽ, ʘʚʪʦʨ ʚʽʜʧʦʚʽʚ 

ʧʦʟʠʪʠʚʥʦ. ʁʦʛʦ ʨʦʙʦʪʫ, ʱʦ ʧʨʠʩʚʷʯʝʥʘ ʧʨʠʩʪʦʩʦʚʘʥʦʩʪʽ ʨʦʩʣʠʥ ʜʦ ʧʝʚʥʠʭ 

ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʥʝʨʽʜʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʡ ʜʦʩʽ. 

ɿ ʢʽʥʮʷ 60-ʭ ʨʦʢʽʚ ʍIʍ ʩʪ. ʫ ʩʢʘʥʜʠʥʘʚʩʴʢʠʭ ʢʨʘʾʥʘʭ ʧʦʯʘʣʠ ʯʘʩʪʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʤʦʭʠ ʽ ʣʠʰʘʡʥʠʢʠ ʜʣʷ ʘʥʘʣʽʟʫ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ. ʊʘʢ, ʃ.ʍ. ɻʨʽʥʜʦʥ (Grindon,1859) ʫ ʩʚʦʾʡ ʨʦʙʦʪʽ çʌʣʦʨʘ ʄʘʥʯʝʩʪʝʨʘè 

ʚʽʜʤʽʪʠʚ ʩʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʣʠʰʘʡʥʠʢʽʚ ʚʥʘʩʣʽʜʦʢ ʚʠʨʫʙʢʠ ʩʪʘʨʠʭ 

ʣʽʩʽʚ ʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ  ʬʘʙʨʠʯʥʦʛʦ ʜʠʤʫ. 

ʇʨʦʜʦʚʞʝʥʥʷ ʽʜʝʡ ɸ. ɻʫʤʙʦʣʴʜʪʘ ʟʥʘʡʰʣʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʨʦʙʦʪʘʭ  

ʃ. ʇʦʩʪʘ (ʈost, 1862) ʪʘ ɸ. ɻʨʠʟʝʙʘʭʘ (Grisebach, 1880), ʷʢʽ ʟʘʧʨʦʧʦʥʫʚʘʣʠ 

ʢʣʘʩʠʬʽʢʘʮʽʶ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ, ʚʩʪʘʥʦʚʠʣʠ ʪʽʩʥʫ ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ ʤʽʞ 

ʥʠʤʠ ʪʘ ʝʢʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ  ʩʝʨʝʜʦʚʠʱʘ, ʟʦʢʨʝʤʘ ˇʨʫʥʪʘʤʠ. 

ʂʣʘʩʠ ʫʛʨʫʧʦʚʘʥʴ ʢʩʝʨʦʬʽʪʽʚ, ʤʝʟʦʬʽʪʽʚ, ʛʽʜʨʦʬʽʪʽʚ ʪʘ ʛʘʣʦʬʽʪʽʚ, ʘ ʪʘʢʦʞ 

ʝʢʦʣʦʛʽʯʥʽ ʛʨʫʧʠ ʚʠʜʽʚ ʚʠʜʽʣʠʚ ʆ. ɺʘʨʤʽʥʛ (Warming, 1896). ɽʢʦʣʦʛʽʯʥʽ ʟʥʘʥʥʷ 

ʩʣʫʛʫʚʘʣʠ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʨʦʩʣʠʥʥʦʩʪʽ ɸ. ʐʠʤʧʝʨʦʤ 

(Schimper, 1898), ʃ. ɼʽʣʴʩʦʤ (Diels, 1908, 1910), ɸ. ʂʘʷʥʜʝʨʦʤ (ʉʘjander, 1913) 

ʪʘ ʽʥ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ ʨʦʙʦʪʠ ʂ. ʈʘʫʥʢʽʝʨʘ (Raunkiaer, 1907) ʽ ʆ. ɼʨʫʜʝ (Drudle, 

1906, 1908, 1911), ʷʢʽ ʥʘ ʝʢʦʣʦʛʽʯʥʽʡ ʦʩʥʦʚʽ ʩʪʚʦʨʠʣʠ ʩʠʩʪʝʤʫ ʞʠʪʪʻʚʠʭ ʬʦʨʤ. 

ʆ. ɼʨʫʜʝ ʚʧʝʨʰʝ ʟʘʧʨʦʧʦʥʫʚʘʚ ʙʽʦʣʦʛʽʯʥʽ ʩʧʝʢʪʨʠ.  

 

   

ɸ. ɻʫʤʙʦʣʴʪ 

(1769ï1859) 

ʂ. ʈʘʫʥʢʽʻʨ 

(1860ï1938) 

ʇ.ɸ. ʂʦʩʪʠʯʻʚ 

(1845ï1895) 
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ʌʽʪʦʽʥʜʠʢʘʮʽʶ ˇʨʫʥʪʽʚ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʌ.ɯ. ʈʫʧʨʝʭʪ (1866),  

ɽ. ʍʠʣʴʛʘʨʜ (1895), ʇ.ɸ. ʂʦʩʪʠʯʻʚ (1890), ʇ.ɸ. ʆʩʦʢʦʚ ( 1896). ʌ.ɯ ʈʫʧʨʝʭʪ 

ʥʘʚʽʚ ʧʨʠʢʣʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʩʣʠʥ-ʽʥʜʠʢʘʪʦʨʽʚ ˇʨʫʥʪʽʚ ʟ ʧʨʘʢʪʠʯʥʦʶ ʤʝʪʦʶ. 

ʇ.ɸ. ʂʦʩʪʠʯʻʚ ʦʧʫʙʣʽʢʫʚʘʚ ʨʦʙʦʪʫ çɿʚôʷʟʦʢ ʤʽʞ ˇʨʫʥʪʘʤʠ ʽ ʜʝʷʢʠʤʠ 

ʨʦʩʣʠʥʥʠʤʠ ʬʦʨʤʘʮʽʷʤʠè. ʇ.ɸ ʆʩʦʢʦʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ ʨʦʩʣʠʥʥʽʩʪʴ ʜʣʷ 

ʩʢʣʘʜʘʥʥʷ ʛʝʦʣʦʛʽʯʥʠʭ ʢʘʨʪ. 

ɯʥʜʠʢʘʮʽʡʥʽ ʦʩʥʦʚʠ ʛʝʦʙʦʪʘʥʽʢʠ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʚʠʢʣʘʚ ʫ ʩʚʦʾʭ ʨʦʙʦʪʘʭ 

ɸ.ʄ. ʂʨʘʩʥʦʚ (1888). ɺʽʥ ʨʦʟʚʠʚʘʚ  ʚʯʝʥʥʷ  ʧʨʦ ʬʦʨʤʘʮʽʾ ʷʢ ʦʨʛʘʥʽʟʦʚʘʥʽ ʛʨʫʧʠ 

ʨʦʩʣʠʥ, ʱʦ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʧʝʚʥʠʭ ˇʨʫʥʪʽʚ ʽ ʢʣʽʤʘʪʫ. ʈʦʩʣʠʥʥʽ ʬʦʨʤʘʮʽʾ, ʟʛʽʜʥʦ 

ɸ.ʄ. ʂʨʘʩʥʦʚʫ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʣʘʩʪʠʚʠʤʠ ʾʤ ʬʘʢʪʦʨʘʤʠ ʩʝʨʝʜʦʚʠʱʘ:  

ïʨʝʣʴʻʬʦʤ, ˇʨʫʥʪʘʤʠ, ʾʭ ʚʦʜʥʠʤ ʨʝʞʠʤʦʤ, 

ïʨʽʚʥʝʤ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, 

ïʝʢʦʣʦʛʽʯʥʠʤ ʪʠʧʦʤ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʪʦʱʦ. 

ɸʤʝʨʠʢʘʥʩʴʢʠʡ ʚʯʝʥʠʡ ɻ. ʂʘʫʣʩ (ʉowles, ɯ901) ʥʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪʦʣʽʪʪʷ, 

ʜʦʩʣʽʜʞʫʶʯʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪ ̔ ʤʽʞ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʪʘ 

ʪʘʢʠʤʠ ʝʢʦʣʦʛʽʯʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʷʢ ʚʦʣʦʛʽʩʪʴ ʽ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, ʚʢʘʟʘʚ ʥʘ 

ʜʚʘ ʝʢʦʣʦʛʽʯʥʽ ʨʽʚʥʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ: ʣʦʢʘʣʴʥʠʡ ʪʘ ʨʝʛʽʦʥʘʣʴʥʠʡ. ʎʝʡ ʜʦʩʣʽʜʥʠʢ 

ʚʩʪʘʥʦʚʠʚ, ʱʦ ʨʦʟʚʠʪʦʢ ʷʢ ʛʽʛʨʦʬʽʪʥʠʭ, ʪʘʢ ʽ ʢʩʝʨʦʬʽʪʥʠʭ ʨʦʩʣʠʥʥʠʭ 

ʫʛʨʫʧʦʚʘʥʴ ʥʘʧʨʘʚʣʝʥʠʡ ʜʦ ʤʝʟʦʬʽʪʥʠʭ ʮʝʥʦʟʽʚ, ʪʦʙʪʦ ʢʦʥʚʝʨʛʝʥʪʥʦ.  

ɺʘʞʣʠʚʠʤʠ  ʜʣʷ ʨʦʟʚʠʪʢʫ ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʚʠʟʥʘʥʽ ʨʦʙʦʪʠ ʟ ʦʮʽʥʢʠ ʡ 

ʢʘʨʪʫʚʘʥʥʷ ˇʨʫʥʪʽʚ, ʨʦʟʧʦʯʘʪʽ ɺ.ɺ. ɼʦʢʫʯʘʻʚʠʤ (1885, 1892, 1899). ɹʝʟ 

ʢʦʥʮʝʧʮʽʡ ʮʴʦʛʦ ʚʯʝʥʦʛʦ ʥʝʤʦʞʣʠʚʦʶ ʙʫʣʘ ʙ ʧʦʩʪʘʥʦʚʢʘ ʧʠʪʘʥʴ ʩʪʦʩʦʚʥʦ 

ʽʥʜʠʢʘʮʽʾ ʦʜʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʨʠʨʦʜʠ ʟʘ ʽʥʠhʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʩʣʠʥʥʦʛʦ 

ʧʦʢʨʠʚʫ ʷʢ ʧʦʢʘʟʥʠʢʘ ʧʨʠʨʦʜʥʠʭ ʪʽʣ ʽ ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ. ʇʨʦʜʦʚʞʝʥʥʷʤ 

ʨʦʙʽʪ ɺ.ɺ. ɼʦʢʫʯʘʻʚʘ ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʇʝʨʝʩʝʣʝʥʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʽ ʤʝʨʝʞʽ 

ʡʦʛʦ ʜʦʩʣʽʜʥʠʭ ʩʪʘʥʮʽʡ. ʋ ʢʣʘʩʠʯʥʠʭ ʧʨʘʮʷʭ ʄ.ʆ. ɼʽʤʦ ʽ ɹ.ʆ. ʂʝʣʣʝʨʘ (1907), 

ʇ.ɸ. ʂʦʩʪʠʯʝʚʘ (1908), ʉ.ʂ. ʏʘʷʥʦʚʘ (1909), ɻ.ʄ. ɺʠʩʦʮʴʢʦʛʦ (1914), ̫ ʢʽ ʙʫʣʠ 

ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʮʝʡ ʧʝʨʽʦʜ, ʘ ʪʘʢʦʞ ʨʦʙʦʪʘʤʠ ʩʪʝʧʦʟʥʘʚʮʽʚ ɸ.ʄ. ʂʨʘʩʥʦʚʘ (1886, 

1894), ɻ.ɯ. ʊʘʥʬʽʣʴʻʚʘ (1894, 1902) ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʦʩʥʦʚʦʶ ʬʦʨʤʫʚʘʥʥʷ 

ʯʦʨʥʦʟʝʤʽʚ ʻ ʩʪʝʧʦʚʘ ʨʦʩʣʠʥʥʽʩʪʴ, ʽ ʢʦʞʥʘ ʟ ʮʠʭ ʩʢʣʘʜʦʚʠʭ ʟʘʣʝʞʠʪʴ ʦʜʥʘ ʚʽʜ 

ʦʜʥʦʾ.  

 ɹ.ʆ. ʂʝʣʣʝʨ (1909) ʚʚʘʞʘʚ, ʱʦ ʜʠʢʘ ʨʦʩʣʠʥʥʽʩʪʴ ʻ ʜʦʙʨʠʤ ʽ ʤʘʡʞʝ 

ʥʘʡʢʨʘʱʠʤ ʩʧʦʩʦʙʦʤ ʜʣʷ ʙʦʥʽʪʫʚʘʥʥʷ ˇʨʫʥʪʽʚ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ï ʯʫʪʣʠʚʠʡ 

ʧʦʢʘʟʥʠʢ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʮʽʣʦʤʫ ʽ ˇʨʫʥʪʽʚ ʟʦʢʨʝʤʘ. ɺʘʞʣʠʚʠʤ ʙʫʣʦ 

ʪʝ, ʱʦ ɹ.ʆ. ʂʝʣʣʝʨʦʤ (1912) ʜʣʷ ʦʜʥʦʛʦ ʟ ʨʘʡʦʥʽʚ ʉʭʽʜʥʦʛʦ ʂʘʟʘʭʩʪʘʥʫ ʙʫʚ 

ʩʪʚʦʨʝʥʠʡ ʧʝʨʰʠʡ ʚʠʟʥʘʯʥʠʢ, ʢʦʨʠʩʪʫʶʯʠʩʴ ʷʢʠʤ, ʟʘ ʟʦʚʥʽʰʥʽʤʠ ʦʟʥʘʢʘʤʠ 

ʤʽʩʮʝʚʦʩʪʽ ʽ ʦʩʦʙʣʠʚʦ ʟʘ ʨʦʩʣʠʥʥʽʩʪʶ, ʤʦʞʥʘ ʙʫʣʦ ʚʠʟʥʘʯʘʪʠ ʫʤʦʚʠ 
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ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ. ʊʘʢʠʡ ʩʪʠʣʴ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʜʠʢʘʮʽʡʥʠʭ ʜʘʥʠʭ ʧʽʟʥʽʰʝ ʙʫʚ 

ʟʘʩʪʦʩʦʚʘʥʠʡ ʙʘʛʘʪʴʤʘ ʜʦʩʣʽʜʥʠʢʘʤʠ. 

ʋ ʮʝʡ ʧʝʨʽʦʜ ʥʘʙʫʣʠ ʟʥʘʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʣʽʩʦʪʠʧʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ɺ 

ʦʩʥʦʚʫ ʧʝʨʰʠʭ ʢʣʘʩʠʬʽʢʘʮʽʡ ʪʠʧʽʚ ʣʽʩʫ ʙʫʣʠ ʧʦʢʣʘʜʝʥʽ ʦʟʥʘʢʠ ʝʢʦʪʠʧʫ 

(ɯ.ɯ. ɻʫʪʦʨʦʚʠʯ, 1897, ʅ.ʂ. ɻʝʥʢʘ, 1902, ɯ.ʇ. ʉʝʨʝʙʨʝʥʽʢʦʚ, 1904). ɹʫʣʠ 

ʦʧʫʙʣʽʢʦʚʘʥʽ ʧʝʨʰʽ ʧʦʤʽʪʥʽ ʧʨʘʮʽ ɻ.ʌ. ʄʦʨʦʟʦʚʘ, ʷʢʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʩʪʘʣʠ ʙʘʟʦʶ 

ʬʦʨʤʫʚʘʥʥʷ ʢʽʣʴʢʦʭ ʣʽʩʦʪʠʧʦʣʦʛʽʯʥʠʭ ʰʢʽʣ. 

ʆʪʞʝ, ʥʘ ʧʦʯʘʪʦʢ ʍʍ ʩʪʦʣʽʪʪʷ ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʟʘʛʘʣʴʥʽ ʚʟʘʻʤʦʟʚʷʟʢʠ 

ʤʽʞ ʦʪʦʯʫʶʯʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʽ ʟʤʽʥʘʤʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ, ʱʦ ʜʦʟʚʦʣʠʣʦ 

ʩʬʦʨʤʫʣʶʚʘʪʠ ʧʦʣʦʞʝʥʥʷ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʽʥʜʠʢʘʮʽʾ ʝʢʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʟʘ 

ʨʦʩʣʠʥʥʠʤ ʧʦʢʨʠʚʦʤ. ʇʨʦʪʝ ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʣʴʰʦʩʪʽ ʘʚʪʦʨʽʚ ʙʫʣʠ ʰʠʨʦʢʠʤʠ, 

ʦʭʦʧʣʶʚʘʣʠ ʚʝʣʠʢʝ ʢʦʣʦ ʧʨʦʙʣʝʤ, ʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʥʘʧʨʷʤʢʠ ʫ ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʱʝ 

ʤʘʡʞʝ ʥʝ ʚʠʟʥʘʯʠʣʠʩʷ. 

ʊʨʠʚʘʣʽʩʪʴ ʜʨʫʛʦʛʦ ʧʝʨʽʦʜʫ ʨʦʟʚʠʪʢʫ ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʩʪʘʥʦʚʠʣʘ ʚʽʜ 10ï20-ʭ 

ʜʦ ʢʽʥʮʷ 40-ʭ ʨʦʢʽʚ ʍʍ ʩʪʦʣʽʪʪʷ. ɺ ʮʝʡ ʯʘʩ ʬʦʨʤʫʶʪʴʩʷ ʽ ʨʦʟʚʠʚʘʶʪʴʩʷ ʪʘʢʽ 

ʥʘʫʢʦʚʽ ʜʠʩʮʠʧʣʽʥʠ: ˇʨʫʥʪʦʟʥʘʚʩʪʚʦ, ʛʝʦʭʽʤʽʷ, ʛʝʦʙʦʪʘʥʽʢʘ, ʣʘʥʜʰʘʬʪʦʟʥʘʚʩʪʚʦ, 

ʚʯʝʥʥʷ ʧʨʦ ʙʽʦʩʬʝʨʫ ʪʘ ʾʭ ʦʢʨʝʤʽ ʥʘʧʨʷʤʢʠ. ɿʜʽʡʩʥʶʚʘʣʦʩʷ ʩʪʘʥʦʚʣʝʥʥʷ ʽ 

ʬʦʨʤʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʴ ʛʝʦʙʦʪʘʥʽʢʠ, ʥʘʧʨʠʢʣʘʜ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʨʦʩʣʠʥʥʦʩʪʽ. ʋ ʧʝʨʰʫ ʯʝʨʛʫ, ʮʝ ʟʘʩʣʫʛʘ ɾ. ɹʨʘʫʥ-ɹʣʘʥʢʝ (Braun-Blanquet, 

1913). ʇʨʦʚʽʜʥʘ ʽʜʝʷ ʡʦʛʦ ʧʨʘʮʴ ʟʚʦʜʠʣʘʩʷ ʜʦ ʪʦʛʦ, ʱʦ ʢʣʘʩʠʬʽʢʘʮʽʷ ʧʦʚʠʥʥʘ 

ʚʽʜʙʠʚʘʪʠ ʝʢʦʣʦʛʽʯʥʫ ʩʧʝʮʠʬʽʢʫ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ. ʅʘ ʜʫʤʢʫ ʮɹ ʦʛʦ 

ʚʯʝʥʦʛʦ, ʥʘʡʚʘʞʣʠʚʽʰʘ ʚʣʘʩʪʠʚʽʩʪʴ ʘʩʦʮʽʘʮʽʾ ï ʮʝ ʾʾ ʝʢʦʣʦʛʽʯʥʘ ʩʚʦʻʨʽʜʥʽʩʪʴ, ʷʢʘ 

ʚʠʟʥʘʯʘ̒ʪʴʩʷ ʬʣʦʨʠʩʪʠʯʥʠʤ ʩʢʣʘʜʦʤ. ʍʘʨʘʢʪʝʨʥʽ ʚʠʜʠ ʨʦʩʣʠʥ, ʪʦʙʪʦ ʚʠʜʠ ʟ 

ʚʫʟʴʢʦʶ ʝʢʦʣʦʛʽʯʥʦʶ ʘʤʧʣʽʪʫʜʦʶ, ʻ ʥʘʡʽʥʬʦʨʤʘʪʠʚʥʽʰʠʤʠ ʽʥʜʠʢʘʪʦʨʘʤʠ 

ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʦʙʣʠʚʦʩʪʽ ʘʩʦʮʽʘʮʽʾ. 

ʂʦʥʮʝʧʮʽʶ ʭʘʨʘʢʪʝʨʥʠʭ ʚʠʜʽʚ ɾ. ɹʨʘʫʥ-ɹʣʘʥʢʝ ʨʦʟʚʠʚʘʻ ʜʘʣʽ ʫ 1915 ï 

1918 ʨʨ. ɺʽʥ ʧʨʦʧʦʥʫʻ ʧʦʥʷʪʪʷ ʚʽʜʧʦʚʽʜʥʠʭ ʜʘʥʦʤʫ ʫʛʨʫʧʦʚʘʥʥʶ ʚʠʜʽʚ, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴ ʡʦʛʦ ʩʧʝʮʠʬʽʢʫ. ʈʦʟʚʠʪʦʢ ʫʷʚʣʝʥʴ ʧʨʦ ʚʽʜʦʙʨʘʞʝʥʥ̫ ʨʦʩʣʠʥʥʠʤ 

ʧʦʢʨʠʚʦʤ ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ ʧʨʠʚʽʚ ʚʯʝʥʦʛʦ ʜʦ ʜʫʤʢʠ, ʱʦ ʫʤʦʚʠ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ 

ʥʘʡʢʨʘʱʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʛʨʫʧʠ ʨʦʩʣʠʥ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʨʦʩʣʠʥʥʽ ʫʛʨʫʧʦʚʘʥʥʷ, 

ʭʦʯʘ ʡ ʦʢʨʝʤʽ ʚʠʜʠ ʻ ʜʦʙʨʠʤʠ ʝʢʦʣʦʛʽʯʥʠʤʠ ʽʥʜʠʢʘʪʦʨʘʤʠ. ʆʪʞʝ, ʧʨʘʮʽ 

ɾ. ɹʨʘʫʥ-ɹʣʘʥʢʝ ʜʝʤʦʥʩʪʨʫʶʪʴ ʷʢ ʫ ʯʘʩʽ  ʚʽʜʙʫʚʘʣʦʩʷ ʩʪʘʥʦʚʣʝʥʥʷ ʽʜʝʡ ʚʽʜ 

ʘʫʪʬʽʪʦʽʥʜʠʢʘʮʽʾ ʜʦ ʩʠʥʬʽʪʦʽʥʜʠʢʘʮʽʾ, ʷʢʽ ʙʫʣʠ ʪʽʩʥʦ ʧʦʚô̫ ʟʘʥʽ ʟ ʧʠʪʘʥʥʷʤʠ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʨʦʩʣʠʥʥʦʩʪʽ. ʊʘʢʠʡ ʟʚô̫ ʟʦʢ ʜʦʙʨʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽ ʚ ʙʽʣʴʰ ʧʽʟʥʽʭ 

ʨʦʙʦʪʘʭ ʟ ʧʠʪʘʥʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʨʦʩʣʠʥʥʦʩʪʽ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ. ʎʽ ʧʨʘʮʽ ʩʪʘʣʠ 

ʬʫʥʜʘʤʝʥʪʦʤ  ʩʪʚʦʨʝʥʥʷ ʥʦʚʽʪʥʽʭ ʥʘʫʢʦʚʠʭ ʰʢʽʣ ʟ ʬʽʪʦʽʥʜʠʢʘʮʽʾ, ʷʢʽ ʽ ʚ 

ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʟʘʡʤʘʶʪʴ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ ʫ ʜʘʥʦʤʫ ʥʘʧʨʷʤʢʫ ʥʘʫʢʠ. 
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ɾ. ɹʨʘʫʥ-ɹʣʘʥʢʝ 

(1884ï1980) 

ʌ. ʂʣʝʤʝʥʪʩ 

(1874ï1945) 

ʊ.ʌ. ʄʦʨʦʟʦʚ 

(1867ï1920) 

 

ʋ ʬʦʨʤʫʚʘʥʥʽ ʧʦʥʷʪʴ ʧʨʦ ʩʠʥʬʽʪʦʽʥʜʠʢʘʮʽʶ ʟʥʘʯʥʫ ʨʦʣʴ ʤʘʣʠ ʪʨʫʜʠ 

ʘʤʝʨʠʢʘʥʩʴʢʦʛʦ ʚʯʝʥʦʛʦ ʌ. ʂʣʝʤʝʥʪʩʘ (1920, 1928, 1973), ʷʢʠʡ ʚʠʚʯʘʚ ʜʠʥʘʤʽʢʫ 

ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ. ʎʽ ʧʨʘʮʽ ʙʫʣʠ ʨʦʟʚʠʪʢʦʤ ʨʦʙʽʪ ɻ. ʂʘʫʣʩʘ ʟ ʧʠʪʘʥʴ 

ʢʣʽʤʘʢʩʫ. ʆʙ̌ ʨʫʥʪʫʚʘʚʰʠ ʢʦʥʮʝʧʮʽʶ ʢʣʽʤʘʢʩʫ, ʌ. ʂʣʝʤʝʥʪʩ ʪʽʩʥʦ ʧʦʚô̫ ʟʘʚ ʮʝ 

ʧʠʪʘʥʥʷ ʟ ʛʝʦʣʦʛʽʯʥʦʶ ʪʘ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʪʝʨʠʪʦʨʽʾ. ʎʝʡ ʚʯʝʥʠʡ 

ʚʩʪʘʥʦʚʠʚ, ʱʦ ʥʘʧʨʷʤʢʠ ʨʦʟʚʠʪʢʫ ʫʛʨʫʧʦʚʘʥʴ ʚʽʜ ʧʽʦʥʝʨʥʦʛʦ ʜʦ ʢʣʽʤʘʢʩʦʚʦʛʦ 

ʪʠʧʫ ʦʙʫʤʦʚʣʁʁʪʴʩʷ ʪʘʢʠʤʠ ʝʢʦʣʦʛʽʯʥʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʷʢ ʢʠʩʣʦʪʥʽʩʪʴ ʪʘ 

ʤʝʭʘʥʽʯʥʠʡ ʩʢʣʘʜʫ ʩʫʙʩʪʨʘʪʫ, ʦʙʚʦʜʥʝʥʽʩʪɹ, ʟʘʩʦʣʝʥʥʷ. ɹʫʣʠ ʚʠʜʽʣʝʥʽ 

ʛʽʜʨʦʩʝʨʽʾ, ʷʢʽ ʙʫʣʠ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ ʧʩʘʤʦʩʝʨʽʾ ʪʘ ʩʝʨʽʾ ʟʘʩʦʣʝʥʥʷ. ɯʟ ʨʦʙʽʪ ʟ 

ʙʽʦʽʥʜʠʢʘʮʽʾ ʧʝʨʰʠʤʠ ʥʘʡʙʽʣʴʰ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤʠ ʽ ʚʠʜʘʪʥʠʤʠ ʙʫʣʠ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʩʘʤʝ ʮʴʦʛʦ ʚʯʝʥʦʛʦ. 

ʋ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʨʦʩʣʠʥʥʦʩʪʽ ʚʠʥʠʢʘʣʠ ʽʜʝʾ 

ʩʠʥʬʽʪʦʽʥʜʠʢʘʮʽʾ. ʅʝʦʙʭʽʜʥʦ ʥʘʟʚʘʪʠ ʢʣʘʩʠʬʽʢʘʮʽʶ ʩʪʝʧʽʚ ʆ.ʆ. ɸʣʴʦʭʽʥʘ (1915), 

ʝʜʘʬʦ-ʬʽʪʦʩʦʮʽʘʣʴʥʽ ʨʷʜʠ ʣʽʩʽʚ ɺ.ʄ. ʉʫʢʘʯʦʚʘ (1927, 1938), ʢʦʦʨʜʠʥʘʮʽʡʥʫ 

ʩʭʝʤʫ ʣʽʩʽʚ ɻ.ʌ. ʄʦʨʦʟʦʚʘ (1926). ʆʜʥʘʢ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʮʽ ʧʨʘʮʽ ʟ 

ʛʝʦʙʦʪʘʥʽʢʠ ʧʽʜʥʽʤʘʣʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʠʪʘʥʥʷ ʬʽʪʦʽʥʜʠʢʘʮʽʾ, ʾʭ ʘʚʪʦʨʠ ʥʝ 

ʩʪʘʚʠʣʠ ʥʘ ʛʦʣʦʚʥʝ ʤʽʩʮʝ ʮʶ ʧʨʦʙʣʝʤʫ.  

ʋ 1929 ʨ. ʇ.ʉ. ʇʦʛʨʝʙʥʷʢ ʥʘʜʽʩʣʘʚ ʜʦʧʦʚʽʜʴ ʜʦ ʄʽʞʥʘʨʦʜʥʦʛʦ ʢʦʥʛʨʝʩʫ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʣʽʩʦʚʠʭ ʩʪʘʥʮʽʡ, ʷʢʠʡ ʚʽʜʙʫʚʘʚʩʷ ʫ ʉʪʦʢʛʦʣʴʤʽ (ʣʠʧʝʥʴï

ʩʝʨʧʝʥʴ). ɼʦʧʦʚʽʜʴ ʙʫʣʘ ʧʨʠʩʚʷʯʝʥʘ ʤʝʪʦʜʠʮ ̔ʜʦʩʣʽʜʞʝʥʴ ʫʤʦʚ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ 

ʫ ʟʚ'ʷʟʢʫ ʟ ʪʠʧʘʤʠ ʣʽʩʫ. ɺʦʥʘ ʙʫʣʘ ʟʘʯʠʪʘʥʘ ʪʘ ʦʧʫʙʣʽʢʦʚʘʥʘ ʫ ʤʘʪʝʨʽʘʣʘʭ 

ʢʦʥʛʨʝʩʫ. ɺ ʥʽʡ ʚʠʢʣʘʜʝʥʽ ʧʽʜʩʫʤʢʠ ʜʦʩʣʽʜʞʝʥʴ ʟ ʪʠʧʦʣʦʛʽʾ ʣʽʩʽʚ ʚ ʋʢʨʘʾʥʽ ʟʘ ʪʨʠ 

ʦʩʪʘʥʥʽ ʨʦʢʠ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʽʜʭʽʜ ʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʠʧʫ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ ʟʘ 

ʙʘʛʘʪʩʪʚʦʤ ʾʾ ˇʨʫʥʪʫ ʪʘ ʟʘʛʘʣʴʥʠʤ ʚʦʜʥʠʤ ʙʘʣʘʥʩʦʤ ʣʽʩʦʚʦʾ ʜʽʣʷʥʢʠ. ʊʠʧ ʣʽʩʫ 
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ʚʩʪʘʥʦʚʣʶʚʘʚʩʷ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʨʽʚʥʷ ʪʨʦʬʥʦʩʪʽ ʽ ʛʽʜʨʦʬʽʣʴʥʦʩʪʽ ʢʦʥʢʨʝʪʥʦʛʦ 

ʣʽʩʦʚʦʛʦ ʫʛʨʫʧʦʚʘʥʥʷ. ʊʘʢ ʚʠʥʠʢʣʘ ʝʜʘʬʽʯʥʘ ʩʽʪʢʘ, ʷʢʘ ʻ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʦʶ. ɼʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʠʧʫ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ (ʪʠʧ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ) ʥʝʦʙʭʽʜʥʦ 

ʩʧʠʨʘʪʠʩʷ ʥʘ ʨʷʜ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ: ʨʽʚʝʥʴ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʩʢʣʘʜ ʥʘʜˇʨʫʥʪʦʚʦʛʦ 

ʧʦʢʨʠʚʫ, ʜʝʨʝʚʥʘ ʧʦʨʦʜʘ, ʾʾ ʨʽʩʪ. ʅʘʜʘʥʽ ʪʘʢʦʞ ʝʢʦʣʦʛʽʯʥʽ ʬʽʛʫʨʠ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʦʨʽʜ ʜʝʨʝʚ ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʠʧʘʭ 

ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ. ɼʣʷ ʽʥʜʠʢʘʮʽʾ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʧʝʚʥʽ ʚʠʜʠ 

ʨʦʩʣʠʥ, ʷʢʽ  ʤʦʞʫʪʴ ʙʫʪʠ ʽʥʜʠʢʘʪʦʨʘʤʠ ʙʘʛʘʪʩʪʚʘ ˇʨʫʥʪʫ ʝʣʝʤʝʥʪʘʤʠ ʞʠʚʣʝʥʥʷ 

ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʡʦʛʦ ʟʚʦʣʦʞʝʥʥʷ. 

ʇ.ʉ. ʇʦʛʨʝʙʥʷʢ ʧʦʢʨʘʱʫʻ ʢʣʘʩʠʬʽʢʘʮʽʶ ɭ.ɺ. ɸʣʝʢʩʻʻʚʘ, ʥʘʜʘʶʯʠ ʾʡ 

ʚʽʜʧʦʚʽʜʥʦʾ ʟʨʫʯʥʦʩʪʽ ʪʘ ʯʽʪʢʦʩʪʽ. ɺʽʥ ʧʦ̒ʜʥʫʻ ʣʽʩʠ ʧʦ ʤʦʢʨʦʤʫ ʽ ʧʦ ʩʫʭʦʜʦʣʫ ʚ 

ʦʜʥʫ ʢʣʘʩʠʬʽʢʘʮʽʡʥʫ ʩʭʝʤʫ, ʘ ʛʨʫʧʫ ʩʫʙʦʨʽʚ (ʟʘ ɸʣʝʢʻʻʚʠʤ), ʨʦʟʜʽʣʷʻ, ʘ ʩʘʤʝ ï 

ʥʘ ʛʨʫʧʫ ʩʫʙʦʨʽʚ ʪʘ ʛʨʫʧʫ ʩʢʣʘʜʥʠʭ ʩʫʙʦʨʽʚ (ʩʫʜʽʙʨʦʚ, ʩʫʛʨʫʜʢʽʚ). ɺʥʘʩʣʽʜʦʢ 

ʟʜʽʡʩʥʝʥʥʷ ʪʚʦʨʯʦʾ ʨʦʙʦʪʠ ʇ.ʉ. ʇʦʛʨʝʙʥʷʢ ʩʪʚʦʨʠʚ  ʯʽʪʢʫ ʢʣʘʩʠʬʽʢʘʮʽʶ ˇʨʫʥʪʽʚ 

ʟʘ ʾʭ ʪʨʦʬʥʽʩʪʶ (ʭʽʤʽʯʥʦʶ ʨʦʜʶʯʽʩʪʶ) ʪʘ ʚʦʣʦʛʽʩʪʶ.  

ʇʦʣʦʞʝʥʥʷ ʧʨʦ ʟʘʣʝʞʥʽʩʪʴ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʚʽʜ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ 

ʚʽʜʩʪʦʶʚʘʚ ʃ.ɻ. ʈʘʤʝʥʩʴʢʠʡ (1929). ɺʽʥ ʟʘʧʨʦʧʦʥʫʚʘʚ ʤʝʪʦʜʠ ʦʮʽʥʢʠ 

ʝʢʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʟʘ ʯʠʥʥʠʢʘʤʠ ʙʘʛʘʪʩʪʚʘ ʡ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʫ, ʡʦʛʦ 

ʟʤʽʥʥʦʩʪʽ, ʟʘʩʦʣʝʥʥʷ ʪʘ ʧʘʩʦʚʠʱʥʦʾ ʜʠʛʨʝʩʽʾ. ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʪʘʢʦʾ ʦʮʽʥʢʠ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʚʝʣʠʢʠʡ ʪʘʙʣʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʘʤʧʣʽʪʫʜʠ 

ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʢʽʣʴʢʦʭ ʪʠʩʷʯ ʚʠʜʽʚ ʨʦʩʣʠʥ, ʧʨʠʡʤʘʣʦʩʴ ʜʦ ʫʚʘʛʠ ʾʭ ʧʨʦʝʢʪʠʚʥʝ 

ʧʦʢʨʠʪʪʷ. ʃ.ɻ. ʈʘʤʝʥʩʴʢʦʛʦ ʩʣʽʜ ʚʚʘʞʘʪʠ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʪʝʦʨʽʾ ʪʘ ʤʝʪʦʜʠʢʠ 

ʩʠʥʬʽʪʦʽʥʜʠʢʘʮʽʾ. ʎʠʤ ʚʯʝʥʠʤ  ʨʦʟʨʦʙʣʝʥʦ ʩʝʨʽʶ ʥʦʚʠʭ ʤʝʪʦʜʠʢ (ʝʢʦʣʦʛʽʯʥʦʾ 

ʦʮʽʥʢʠ ʮʝʥʦʟʽʚ, ʝʢʦʣʦʛʽʯʥʠʭ ʨʷʜʽʚ, ʧʦʙʫʜʦʚʠ ʝʢʦʣʦʛʽʯʥʠʭ ʰʢʘʣ ʪʘ ʢʦʦʨʜʠʥʘʪʥʠʭ 

ʩʠʥʝʢʦʣʦʛʽʯʥʠʭ ʜʽʘʛʨʘʤ). ʊʘʢʽ ʥʦʚʽ ʧʽʜʭʦʜʠ ʥʘ ʙʘʛʘʪʦ ʨʦʢʽʚ ʚʠʧʝʨʝʜʠʣʠ 

ʟʘʛʘʣʴʥʠʡ ʪʝʦʨʝʪʠʯʥʠʡ ʨʦʟʚʠʪʦʢ ʩʠʥʬʽʪʦʽʥʜʠʢʘʮʽʾ ʪʘ ʩʫʪʪʻʚʦ ʚʠʟʥʘʯʠʣʠ ʮʝʡ 

ʨʦʟʚʠʪʦʢ.  

ʇʨʦʪʝ ʧʫʙʣʽʢʘʮʽʷ ʦʩʥʦʚʥʦʾ ʨʦʙʦʪʠ ʃ.ɻ. ʈʘʤʝʥʩʴʢʦʛʦ (1956) 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʘʩʷ ʞʦʨʩʪʢʦʶ ʽ, ʷʢ ʧʦʪʽʤ ʟôʷʩʫʚʘʣʦʩʷ, ʯʘʩʪʦ ʥʝ ʦʙˇʨʫʥʪʦʚʘʥʦʶ 

ʢʨʠʪʠʢʦʶ. ʂʨʠʪʠʢʘ ʡʦʛʦ ʨʦʙʽʪ ʟʚʦʜʠʣʘʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʫʪʦʯʥʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʜʽʚ, ʜʦ ʪʦʛʦ ʞ ʚʢʘʟʫʚʘʣʦʩʷ, ʱʦ ʢʽʥʮʝʚ ̔

ʨʝʟʫʣʴʪʘʪʠ ʚʠʨʘʞʝʥʽ ʥʝ ʚ ʢʦʥʢʨʝʪʥʠʭ ʧʦʢʘʟʥʠʢʘʭ (ʬʽʟʠʯʥʠʭ ʘʙʦ ʭʽʤʽʯʥʠʭ) 

ʚʝʣʠʯʠʥʘʭ (ʥʘʧʨʠʢʣʘʜ, ʢʦʣʠʚʘʥʥʷ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ ʚ ʤʤ ʘʙʦ %, ʨʽʚʥʽ ˇʨʫʥʪʦʚʠʭ 

ʚʦʜ, ʢʽʣʴʢʦʩʪʽ ʩʦʣʝʡ ʚ ˇʨʫʥʪʽ ʪʘ ʽʥ.), ʘ ʚ ʫʤʦʚʥʠʭ ʩʪʫʧʝʥʷʭ (ʙʘʣʘʭ) ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʙʘʛʘʪʩʪʚʘ, ʟʚʦʣʦʞʝʥʥʷ, ʧʘʩʦʚʠʱʥʦʾ ʜʠʛʨʝʩʽʾ ʪʦʱʦ. ʇʨʦʪʝ ʧʽʟʥʽʰʝ ʽʜʝʾ 

ʃ.ɻ. ʈʘʤʝʥʩʴʢʦʛʦ ʤʘʣʠ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ ʪʝʦʨʽʾ ʪʘ ʧʨʘʢʪʠʢʠ 

ʬʽʪʦʽʥʜʠʢʘʮʽʾ  
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ɼʝʷʢʽ ʚʯʝʥʽ (ʄʽʨʢʽʥ, ʈʦʟʝʥʙʝʨʛ, 1978) ʥʝʦʜʥʦʨʘʟʦʚʦ ʥʘʤʘʛʘʣʠʩʷ ʚʠʨʘʟʠʪʠ 

ʛʨʘʜʘʮʽʾ ʟʘ ʰʢʘʣʘʤʠ ʃ.ɻ. ʈʘʤʝʥʩʴʢʦʛʦ ʚ ʢʦʥʢʨʝʪʥʠʭ ʬʽʟʠʯʥʠʭ ʘʙʦ ʭʽʤʽʯʥʠʭ 

ʦʜʠʥʠʮʷʭ. ɸʣʝ ʜʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʦʭʦʧʠʪʠ ʝʢʦʣʦʛʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʽ 

ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʚʠʜʫ ʨʦʩʣʠʥ, ʱʦ ʨʦʙʠʪʴ ʮʝʡ ʧʨʦʮʝʩ ʥʘʜʟʚʠʯʘʡʥʦ 

ʪʨʫʜʦʤʽʩʪʢʠʤ. ʂʨʽʤ ʪʦʛʦ, ʷʢ ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʗ.ʇ. ɼʽʜʫʭʦʤ ʪʘ ʇ.ɻ. ʇʣʶʪʘ (1994), 

ʮʝ ʥʝ ʻ ʢʦʥʯʝ ʥʝʦʙʭʽʜʥʠʤ. 

   

ɺ,ʄ. ʉʫʢʘʯʦʚ 

(1880ï1967) 

ʃ.ɻ. ʈʘʤʝʥʩʢɹʠʡ 

(1884ï1953) 

ʇ.ʉ. ʇʦʛʨʝʙʥʷʢ 

(1900ï1976) 

 

ʆʪʞʝ, ʚ ʜʘʥʠʡ ʧʝʨʽʦʜ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʚʘʞʣʠʚʽ ʪʝʦʨʝʪʠʯʥʽ ʧʠʪʘʥʥʷ 

ʬʽʪʦʽʥʜʠʢʘʮʽʾ. ʆʜʥʦʯʘʩʥʦ ʬʦʨʤʫʶʪʴʩʷ ʥʘʧʨʷʤʢʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʬʽʪʦʽʥʜʠʢʘʮʽʻʶ 

ʧʝʚʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʥʘʙʫʚʘʶʪʴ ʰʠʨʦʢʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ,  

ʊʨʝʪʽʡ ʧʝʨʽʦʜ ʨʦʟʚʠʪʢʫ ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʨʦʟʧʦʯʘʚʩʷ ʫ 60-ʭ ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ 

ʩʪʦʣʽʪʪʷ ʽ ʪʨʠʚʘʻ ʜʦ ʥʘʰʠʭ ʜʥʽʚ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʬʽʪʦʽʥʜʠʢʘʮʽʷ ʚ̔ ʜʤʝʞʦʚʫʻʪʴʩʷ 

ʷʢ ʩʘʤʦʩʪʽʡʥʠʡ ʥʘʫʢʦʚʠʡ ʥʘʧʨʷʤʦʢ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʜʘʣʴʰʘ ʡʦʛʦ ʜʠʬʝʨʝʥʮʽʘʮʽʷ, 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʡ ʘʥʘʣʽʟ ʨʦʙʽʪ ʫ ʮʽʡ ʛʘʣʫʟʽ. ɺ ʜʘʥʠʡ ʧʝʨʽʦʜ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ 

ʥʦʚʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʪʘ ʾʭ ʜʠʥʘʤʽʢʠ, 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʨʽʟʥʽ ʝʢʦʣʦʛʽʯʥʽ ʰʢʘʣʠ, ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʶʚʘʪʠ 

ʬʽʪʦʽʥʜʠʢʘʮʽʶ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʥʝ ʪʽʣʴʢʠ ʣʦʢʘʣʴʥʦʛʦ, ʘʣʝ ʡ 

ʣʘʥʜʰʘʬʪʥʦʛʦ, ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʽ ʥʘʚʽʪʴ ʛʣʦʙʘʣʴʥʦʛʦ ʨʽʚʥʷ. ʎʽ ʧʠʪʘʥʥʷ ʜʦʢʣʘʜʥʦ 

ʨʦʟʛʣʷʥʫʪʦ ʚ ʤʦʥʦʛʨʘʬʽʷʭ ɺ.ʉ. ɺʽʢʪʦʨʦʚʘ ʟʽ ʩʧʽʚ. (1962) ʪʘ ɹ.ɺ. ɺʠʥʦʛʨʘʜʦʚʘ 

(1964). ɿʘʩʪʦʩʫʚʘʥʥ ̫ʨʦʩʣʠʥʥʦʩʪʽ ʷʢ ʽʥʜʠʢʘʪʦʨʘ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ ʉ.ɺ. ɺʽʢʪʦʨʦʚ 

ʚʠʜʽʣʷʻ ʚ ʦʩʦʙʣʠʚʠʡ ʥʘʧʨʷʤʦʢ ʛʝʦʙʦʪʘʥʽʢʠ ʽ ʥʘʟʠʚʘʻ ʡʦʛʦ çʽʥʜʠʢʘʮʽʡʥʦʶ 

ʛʝʦʙʦʪʘʥʽʢʦʶè. ɹ.ɺ. ɺʠʥʦʛʨʘʜʦʚ (1964) ʟʘʩʪʦʩʦʚʫʻ ʽʥʰʠʡ ʪʝʨʤʽʥ ï çʚʯʝʥʥʷ ʧʨʦ 

ʨʦʩʣʠʥʥʽ ʽʥʜʠʢʘʪʦʨʠè. ɯʥʜʠʢʘʮʽʡʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʨʦʩʣʠʥ, ʟʛʽʜʥʦ ʮʴʦʛʦ ʘʚʪʦʨʘ, ʻ 



  

13 

 

ʢʣʽʤʘʪʦʽʥʜʠʢʘʮʽʡʥʽ, ʧʝʜʦʽʥʜʠʢʘʮʽʡʥʽ, ʛʽʜʨʦʽʥʜʠʢʘʮʽʡʥʽ, ʣʽʪʦʽʥʜʠʢʘʮʽʡʥʽ. 

ʋ 1962 ʨ. ʚʠʡʰʣʘ ʢʥʠʛʘ ʉ.ɺ. ɺʽʢʪʦʨʦʚʘ, ɭ.ʆ. ɺʦʩʪʦʢʦʚʦʾ, ɼ.ɼ. ɺʠʰʠʚʢʽʥʘ 

çʋʚʝʜʝʥʥʷ ʚ ʽʥʜʠʢʘʮʽʡʥʫ ʛʝʦʙʦʪʘʥʽʢʫè, ʚ ʷʢʽʡ ʥʘʜʘʶʪʴʩʷ ʦʩʥʦʚʠ ʪʝʦʨʽʾ ʽ ʤʝʪʦʜʽʚ 

ʮʽʻʾ ʥʘʫʢʠ, ʨʦʟʢʨʠʪʽ ʾʾ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ. ɸ.ɸ. ʂʦʨʯʘʛʽʥ ʥʘʧʨʷʤʦʢ ʽʥʜʠʢʘʮʽʡʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʟʘʧʨʦʧʦʥʫʚʘʚ ʥʘʟʚʘʪʠ çʬʽʪʦʽʥʜʠʢʘʮʽʻʶè (ɺʠʢʪʦʨʦʚ, ʏʠʢʠʰʝʚ, 

1990). ʇʽʟʥʽʰʝ ʉ.ɺ. ɺʽʢʪʦʨʦʚ ʩʬʦʨʤʫʣʶʚʘʚ ʧʦʥʷʪʪʷ ʧʨʦ çʬʽʟʽʦʥʦʤʽʯʥʠʡ 

ʝʣʝʤʝʥʪè, ʧʽʜ ʷʢʠʤ ʨʦʟʫʤʽʚ ʜʽʣʷʥʢʠ ʤʽʩʮʝʚʦʩʪʽ, ʷʢʽ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʟʘ ʨʦʟʤʽʨʘʤʠ, 

ʬʦʨʤʘʤʠ, ʟʘʙʘʨʚʣʝʥʥʷʤ ʪʘ ʽʥʰʠʤʠ ʟʦʚʥʽʰʥʽʤʠ ʦʟʥʘʢʘʤʠ. ʅʘʧʨʠʢʣʘʜ, 

ʝʢʪʦʷʨʫʩʠ, ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʜʦʙʨʽʡ ʚʠʜʠʤʦʩʪʽ ʥʘ ʢʦʩʤʽʯʥʠʭ ʽ ʘʝʨʦʬʦʪʦʟʥʽʤʢʘʭ, 

ʜʫʞʝ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʜʘʥʠʡ ʯʘʩ ʜʣʷ ʽʥʜʠʢʘʮʽʾ (ɹʫʣʦʭʦʚ, 1996; 

ɺʠʢʪʦʨʦʚ, ʈʝʤʝʟʦʚʘ, 1988). ɿʥʘʯʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʠʪʘʥʥʷʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʠʭ ʰʢʘʣ. ɽʢʦʣʦʛʽʯʥʽ ʰʢʘʣʠ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ɼ.ʅ. ʎʠʛʘʥʦʚʠʤ (1983), 

ʻ ʜʽʘʧʘʟʦʥʥʠʤʠ (ʘʤʧʣʽʪʫʜʥʠʤʠ) ʰʢʘʣʘʤʠ. ɽʢʦʣʦʛʽʯʥʽ ʰʢʘʣʠ ɽ. ʃʘʥʜʦʣʴʪʘ 

(Landolt,1977) ʽ ɻ. ɽʣʣʝʥʙʝʨʛʘ (Ellenberg et al.,1974, 2010) ï ʙʘʣʴʥʽ, ʘʙʦ ʪʦʯʝʯʥʽ. 

ɺʦʥʠ ʤʽʩʪʷʪʴ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʠʭ ʦʧʪʠʤʫʤʽʚ ʚʠʜʽʚ ʨʦʩʣʠʥ ʫ ʙʘʣʘʭ ʽ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ɿʘʭʽʜʥʽʡ ɭʚʨʦʧʽ. ʆʜʥʠʤ ʽʟ ʧʦʢʘʟʥʠʢʽʚ ʩʪʽʡʢʦʩʪʽ ʚʠʜʽʚ ʽ 

ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʜʦ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ ʩʝʨʝʜʦʚʠʱʘ ʻ ʦʮʽʥʢʘ 

ʛʝʤʝʨʦʙʽʾ ʨʦʩʣʠʥ, ʱʦ ʙʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʨʷʜʦʤ ʘʚʪʦʨʽʚ (Sukopp,1972, Frank, 

Klotz, 1990).  

ʂʥʠʛʘ ɼʞ. ʄʝʥʥʽʥʛʘ ʡ ʋ.ɸ. ʌʝʜʝʨʘ (1985) ʧʨʠʩʚʷʯʝʥʘ ʧʠʪʘʥʥʷʤ 

ʤʦʥʽʪʦʨʠʥʛʘ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʩʣʠʥ. ɺʦʥʘ ʜʦʧʦʤʘʛʘʻ 

ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʠʪʠ ʜʘʥʽ, ʱʦ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʤʝʪʦʜʦʤ ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʫ ʥʘʰʽʡ 

ʢʨʘʾʥʽ ʽ ʟʘ ʢʦʨʜʦʥʦʤ, ʽ ʚʠʷʚʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʩʣʠʥ. 

ɿʨʦʙʣʝʥʘ ʩʧʨʦʙʘ ʦʮʽʥʠʪʠ ʷʢ ʧʝʨʝʚʘʛʠ, ʪʘʢ ʽ ʥʝʜʦʣʽʢʠ ʬʽʪʦʤʦʥʽʪʦʨʠʥʛʫ. 

ʋ ʤʦʥʦʛʨʘʬʽʾ ʗ.ʇ. ɼʽʜʫʭʘ ʽ ʇ.ɻ ʇʣʶʪʘ (1994) ʨʦʟʛʣʷʥʫʪʽ ʧʨʠʥʮʠʧʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʽʪʦʽʥʜʠʢʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʧʨʠ ʛʨʘʜʽʻʥʪʥʦʤʫ ʽ ʦʨʜʠʥʘʮʽʡʥʦʤʫ 

ʘʥʘʣʽʟʘʭ, ʦʮʽʥʮʽ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʝʢʦʩʠʩʪʝʤ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʾʭ ʨʦʟʚʠʪʢʫ, 

ʧʦʙʫʜʦʚʽ ʪʝʤʘʪʠʯʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʢʘʨʪ. ɸʚʪʦʨʘʤʠ ʨʦʟʨʦʙʣʝʥʽ ʥʦʚʽ ʧʨʘʢʪʠʯʥʽ 

ʘʩʧʝʢʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʬʽʪʦʽʥʜʠʢʘʮʽʾ.  

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʫ ʬʦʨʤʫʚʘʥʥʽ ʤʝʪʦʜʦʣʦʛʽʾ ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʩʫʪʪʻʚʫ ʨʦʣʴ 

ʥʘʙʫʚʘʻ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ. ɿʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʦʚ̔ ʤʝʪʦʜʠʢʠ, ʷʢʽ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ, ʙʝʟ ʯʦʛʦ ʥʝʤʦʞʣʠʚʦ ʜʦʩʷʛʪʠ ʩʫʯʘʩʥʦʛʦ 

ʥʘʫʢʦʚʦʛʦ ʨʽʚʥʷ. ɿʜʽʡʩʥʶʻʪʴʩʷ ʧʦʜʘʣʴʰʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʥʘʧʨʷʤʢʽʚ 

ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʟʘʣʝʞʥʦ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʩʣʠʥ-ʽʥʜʠʢʘʪʦʨʽʚ ʽ ʫʤʦʚ ʟʨʦʩʪʘʥʥʷ, ʘ 

ʪʘʢʦʞ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʽʥʜʠʢʫʶʪʴʩʷ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʫʤʦʚʠ ʜʦʚʢʽʣʣʷ ʦʮʽʥʶʶʪʴʩʷ 

ʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʘʥʠʭ ʙʦʪʘʥʽʯʥʠʭ, ʬʝʥʦʣʦʛʽʯʥʠʭ, ʘʥʘʪʦʤʽʯʥʠʭ, ʬʽʟʽʦʣʦʛʽʯʥʠʭ, 

ʮʠʪʦʛʝʥʝʪʠʯʥʠʭ ʡ ʙʽʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʦʱʦ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʦʜʝʨʞʘʪʠ 
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ʥʦʚʽʪʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʘʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʽʚ: ʙ̔ ʦʣʦʛʽʯʥʠʭ, 

ʭʽʤʽʯʥʠʭ, ʬʽʟʠʯʥʠʭ, ʛʝʦʛʨʘʬʽʯʥʠʭ ʡ ʛʝʦʣʦʛʽʯʥʠʭ. ʅʝʦʙʭʽʜʥʦ ʚʦʣʦʜʽʪʠ 

ʤʝʪʦʜʠʢʦʶ ʜʝʰʠʬʨʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʪʘʥʮʽʡʥʠʭ ʟʡʦʤʦʢ, ʚʤʽʪʠ ʧʨʘʮʶʚʘʪʠ ʟ 

ʢʦʤʧôʶʪʝʨʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ. ʆʩʦʙʣʠʚʽʩʪʶ ʪʨʝʪʴʦʛʦ ʝʪʘʧʫ ʻ ʨʦʟʚʠʪʦʢ 

ʜʠʩʪʘʥʮʽʡʥʦʾ ʬʽʪʦʽʥʜʠʢʘʮʽʾ (ʘʝʨʦ- ʪʘ ʢʦʩʤʽʯʥʦʾ), ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʧʽʣʦʪʥʠʭ 

ʣʽʪʘʶʯʠʭ ʘʧʘʨʘʪʽʚ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʣʽʩʦʚʠʭ ʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ, ʘ 

ʪʘʢʦʞ ʦʥʦʚʣʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʝʨʦ- ʽ ʢʦʩʤʽʯʥʦʾ 

ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʚʢʣʶʯʘʻ ʾʾ ʜʝʰʠʬʨʫʚʘʥʥʷ ï ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʦʙô̒ ʢʪʽʚ ʘʙʦ 

ʾʭ ʽʥʜʠʢʘʪʦʨʽʚ, ʱʦ  ʚʠʚʯʘʶʪʴʩʷ, ʟʘ ʪʦʥʦʤ, ʢʦʣʴʦʨʦʤ, ʩʪʨʫʢʪʫʨʦʶ ʨʠʩʫʥʢʘ 

ʬʦʪʦʟʦʙʨʘʞʝʥʥʷ, ʡʦʛʦ ʨʦʟʤʽʨʘʤʠ ʽ ʧʦʻʜʥʘʥʥʷʤ ʟ ʽʥʰʠʤʠ ʨʠʩʫʥʢʘʤʠ. ɼʣʷ 

ʜʝʰʠʬʨʫʚʘʥʥʷ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʜʦʩʪʦʚʽʨʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʫʶʪʴ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʧʝʢʪʨʦʟʦʥʘʣʴʥʠʭ ʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ. ɼʠʩʪʘʥʮʽʡʥʘʽ ʤʝʪʦʜʠ 

ʟʥʘʡʜʫʪʴ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʘ ʣʘʥʜʰʘʬʪʽʚ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʩʪʘʥʫ ʨʦʩʣʠʥʥʠʭ ʦʙô̒ ʢʪʽʚ, ʚʠʨʽʰʝʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ. ʎʝ ï ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʥʘʧʨʷʤ ʨʦʟʚʠʪʢʫ 

ʬʽʪʦʽʥʜʠʢʘʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ʗʢʽ ʝʣʝʤʝʥʪʠ ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʤʠ ʟʥʘʭʦʜʠʤʦ ʫ ʧʨʘʮʷʭ ʬʽʣʦʩʦʬʽʚ ʩʪʘʨʦʜʘʚʥʴʦʛʦ 

ʈʠʤʫ? 

2. ʂʦʣʠ ʬʽʪʦʽʥʜʠʢʘʮʽʷ ʧʦʯʘʣʘ ʥʘʙʫʚʘʪʠ ʥʘʫʢʦʚʦʛʦ ʨʽʚʥʷ? 

3. ʉʢʽʣʴʢʠ ʧʝʨʽʦʜʽʚ ʫ ʨʦʟʚʠʪʢʫ ʬʽʪʦʽʥʜʠʢʘʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʜʽʣʷʶʪʴ 

ʗ.ʇ. ɼʽʜʫʭ ʪʘ ʇ.ɻ. ʇʣʶʪʘ? 

4. ʏʠʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʝʨʰʠʡ ʧʝʨʽʦʜ ʨʦʟʚʠʪʢʫ ʬʽʪʦʽʥʠʢʘʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ? 

5. ʍʪʦ ʧʝʨʰʠʡ ʟʘʧʨʦʧʦʥʫʚʘʚ ʩʭʝʤʠ ʨʦʩʣʠʥ-ʽʥʜʠʢʘʪʦʨʽʚ ʛʽʨʥʠʯʠʭ ʧʦʨʽʜ? 

6. ʗʢʽ ʛʦʣʦʚʥʽ ʟʜʦʙʫʪʢʠ ʜʨʫʛʦʛʦ ʧʝʨʽʦʜʫ ʨʦʟʚʠʪʢʫ ʬʽʪʦʽʥʜʠʢʘʮʽʡʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ? 

7. ʈʦʟʢʘʞʽʪʴ ʧʨʦ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʪʨʝʪʴʦʛʦ ʧʝʨʽʦʜʫ ʬʽʪʦʽʥʜʠʢʘʮʽʡʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. 

8. ʗʢʽ ʜʦʩʣʽʜʥʠʢʠ ʧʠʩʘʣʠ ʫ ʩʚʦʾʭ ʨʦʙʦʪʘʭ ʧʨʦ ʬʽʪʦʽʥʜʠʢʘʮʽʶ ˇʨʫʥʪʽʚ? 

9. ʋ ʯʦʤʫ ʩʫʪʴ ʧʨʘʮʴ ʌ. ʂʣʝʤʝʥʪʩʘ? 

10. ʍʪʦ ʨʦʟʨʦʙʣʷʚ ʩʠʩʪʝʤʫ ʞʠʪʪʻʚʠʭ ʬʦʨʤ ʨʦʩʣʠʥ ? 

11. ʗʢʠʡ ʚʯʝʥʠʡ ʨʦʟʚʠʚʘʚ ʽʜʝʶ ʧʨʦ ʝʢʦʣʦʛʽʯʥʫ ʩʚʦʻʨʽʜʥʽʩʪʴ ʷʢ ʥʘʡʛʦʣʦʚʥʽʰʫ 

ʚʣʘʩʪʠʚʽʩʪʴ ʘʩʦʮʽʘʮʽʾ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʫ ʬʣʦʨʠʩʪʠʯʥʦʤʫ ʩʢʣʘʜʽ? ʈʦʟʢʘʞʽʪʴ ʧʨʦ 

ʮʝ ʜʦʢʣʘʜʥʽʰʝ. 

12. ɺ ʯʦʤʫ ʩʫʪʴ ʝʜʘʬʽʯʥʦʾ ʩʽʪʢʠ ʇ.ʉ. ʇʦʛʨʝʙʥʷʢʘ? 

13. ʂʦʛʦ ʚʚʘʞʘʶʪʴ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʪʝʦʨʽʾ ʪʘ ʤʝʪʦʜʠʢʠ ʩʠʥʬʽʪʦʽʥʜʠʢʘʮʽʾ? 
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14. ɺ ʧʨʘʮʷʭ ʷʢʠʭ ʚʯʝʥʠʭ ʨʦʟʛʣʷʥʫʪʽ ʧʠʪʘʥʥ̫  ʩʪʦʩʦʚʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʷʢ ʽʥʜʠʢʘʪʦʨʘ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ? 

15. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʥʦʚʽ ʧʽʜʭʦʜʠ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʬʽʪʦʽʥʜʠʢʘʮʽʾ. 

 

 

1.2. ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ ʬʽʪʦʽʥʜʠʢʘʮʽʾ 

 ʇʨʠʥʮʠʧʠ ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʟʘʙʨʫʜʥʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʩʪʘʥʫ ʝʢʦʩʠʩʪʝʤ 

ɺʠʟʥʘʯʝʥʥʷ ʟʚôʷʟʢʽʚ ʤʽʞ ʧʨʠʩʫʪʥʽʩʪʶ, ʯʠʩʝʣʴʥʽʩʪʶ, ʩʪʨʫʢʪʫʨʥʠʤʠ ʘʙʦ 

ʤʝʪʘʙʦʣʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʦʨʛʘʥʽʟʤʽʚ ʽ ʧʝʚʥʠʤ ʨʽʚʥʝʤ ʚʧʣʠʚʫ ʯʠʥʥʠʢʽʚ 

ʩʝʨʝʜʦʚʠʱʘ ï ʪʘʢ ʢʦʨʦʪʢʦ ʤʦʞʥʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʙʽʦʽʥʜʠʢʘʮʽʶ ʷʢ ʥʘʫʢʦʚʠʡ 

ʥʘʧʨʷʤʦʢ. ɹʽʦʽʥʜʠʢʘʮʽʷ ï ʮʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʙʨʝ ʧʦʤʽʪʥʠʭ ʽ ʜʦʩʪʫʧʥʠʭ ʜʣʷ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʥʝ ʪʘʢ 

ʣʝʛʢʦ ʩʧʦʩʪʝʨʽʛʘʪʠ (ʥʘʧʨʠʢʣʘʜ, ʨʽʟʥʠʭ ʚʧʣʠʚʽʚ ʘʙʦ ʟʘʙʨʫʜʥʶʚʘʯʽʚ). ʇʝʨʰʽ 

(ʙʽʦʣʦʛʽʯʥʽ ʦʙôʻʢʪʠ ʨʦʩʣʠʥʥʦʛʦ ʘʙʦ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ) ʥʘʟʠʚʘʶʪʴʩʷ 

ʽʥʜʠʢʘʪʦʨʘʤʠ, ʜʨʫʛʽ (ʬʘʢʪʦʨʠ ʚʧʣʠʚʫ ʘʙʦ ʨʽʟʥʽ ʟʘʙʨʫʜʥʶʚʘʯʽ) ï ʽʥʜʠʢʘʪʘʤʠ. 

ʉʣʦʚʦ ʙʽʦʽʥʜʠʢʘʮʽʷ ʫʪʚʦʨʝʥʝ ʚʽʜ ʛʨʝʮʴʢʦʛʦ bios ï ʞʠʪʪʷ ʽ ʣʘʪʠʥʩʴʢʦʛʦ indicare ï 

ʚʢʘʟʫʚʘʪʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʷʢʽʩʪʴ ʜʦʚʢʽʣʣʷ ʤʦʞʥʘ ʢʦʥʪʨʦʣʶʚʘʪʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ-ʷʢʽ ʚʠʜʠ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʚʽʨʫʩʽʚ ʽ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽ ʟʘʢʽʥʯʫʶʯʠ ʣʶʜʠʥʦʶ, ʽ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʦʨʛʘʥʽʟʘʮʽʾ ʞʠʚʦʾ 

ʤʘʪʝʨʽʾ ʚʽʜ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʜʦ ʝʢʦʩʠʩʪʝʤʥʦʛʦ. ʉʪʠʭʽʡʥʦ ʽ ʽʩʪʦʨʠʯʥʦ ʫ ʚʠʨʽʰʝʥʥʽ 

ʧʨʦʙʣʝʤ ʙʽʦʽʥʜʠʢʘʮʽʾ ʷʢʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ (ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, ˇʨʫʥʪ, ʚʦʜʘ) 

ʚʠʟʥʘʯʠʚʩʷ ʘʥʪʨʦʧʦʮʝʥʪʨʠʯʥʠʡ ʧʽʜʭʽʜ. ʆʜʥʘʢ ʟʙʝʨʝʞʝʥʥʷ ʫʤʦʚ ʜʣʷ ʞʠʪʪʷ 

ʣʶʜʠʥʠ ʤʦʞʣʠʚʝ ʪʽʣʴʢʠ ʧʨʠ ʟʘʙʝʟʧʝʯʝʥʥʽ ʥʝʦʙʭʽʜʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʜʣʷ 

ʚʩʽʻʾ ʙʽʦʪʠ ʽ ʙʽʦʩʬʝʨʠ ʚ ʮʽʣʦʤʫ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʙʽʦʛʝʦʭʽʤʽʯʥʠʭ ʮʠʢʣʽʚ ʫ ʙʽʦʩʬʝʨʽ 

ʪʘ ʾʾ ʛʦʤʝʦʩʪʘʟʫ ʧʦʪʨʽʙʥʦ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ 

ʜʽʷʣʴʥʦʩʪʽ ʧʨʦʜʫʮʝʥʪʽʚ (ʨʦʩʣʠʥʥʦʩʪʽ). ʎʝ ʚʘʞʣʠʚʦ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʩʪʦʷʪʴ ʥʘ 

ʧʦʯʘʪʢʫ ʪʨʦʬʽʯʥʦʛʦ ʣʘʥʮʶʛʘ ʽ ʚʽʜ ʾʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʘʣʝʞʠʪʴ ʢʦʣʦʦʙʽʛ ʤʘʪʝʨʽʾ 

ʪʘ ʝʥʝʨʛʽʾ ʚ ʙʽʦʩʬʝʨʽ. ʋ ʥʘʟʝʤʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʤʘʡʞʝ ʫ ʚʩʽʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ 

ʟʦʥʘʭ (ʟʘ ʚʠʥʷʪʢʦʤ, ʤʦʞʣʠʚʦ, ʧʫʩʪʝʣʴ) ʙʽʦʤʘʩʘ ʧʨʦʜʫʮʝʥʪʽʚ ʩʪʘʥʦʚʠʪʴ 90 % ʽ 

ʙʽʣʴʰʝ, ʪʦʤʫ ʚʦʥʠ ʚʠʟʥʘʯʘʶʪʴ ʙʘʛʘʪʦ ʚʘʞʣʠʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʝʢʦʩʠʩʪʝʤ. ʆʪʞʝ, 

ʷʢʽʩʪʴ ʩʝʨʝʜʦʚʠʱʘ ʽ ʦʩʦʙʣʠʚʦ ʧʦʚʽʪʨʷ ʩʣʽʜ ʚʠʟʥʘʯʘʪʠ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟʘ 

ʨʝʘʢʮʽʷʤʠ ʥʘ ʟʘʙʨʫʜʥʶʚʘʯʽ ʘʚʪʦʪʨʦʬʥʠʭ ʦʨʛʘʥʽʟʤʽʚ-ʧʨʦʜʫʮʝʥʪʽʚ. ʋ ʟʚ'ʷʟʢʫ ʟ 

ʮʠʤ ʩʣʽʜ ʚʠʜʽʣʷʪʠ ʷʢ ʩʘʤʦʩʪʽʡʥʫ ʩʠʩʪʝʤʫ ʘʙʦ ʯʘʩʪʠʥʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ï ʬʽʪʦʤʦʥʽʪʦʨʠʥʛ, ʘ ʛʦʣʦʚʥʠʡ ʽ ʥʘʡʚʘʞʣʠʚʽʰʠʡ ʤʝʪʦʜ ʽʥʜʠʢʘʮʽʾ ʷʢʦʩʪʽ 

ʩʝʨʝʜʦʚʠʱʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʩʣʠʥʥʦʩʪʽ ï ʬʽʪʦʽʥʜʠʢʘʮʽʶ. ʌʽʪʦʽʥʜʠʢʘʮʽʷ ï 

ʚʭʦʜʠʪʴ ʷʢ ʨʦʟʜʽʣ ʜʦ ʜʠʩʮʠʧʣʽʥʠ ʙʽʦʽʥʜʠʢʘʮʽʷ. ɺʦʥʘ  ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ 

ʯʠʥʥʠʢʽʚ ʜʦʚʢʽʣʣʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ  ʨʦʩʣʠʥʥʦʩʪʽ. ʎʝ ï ʚʠʟʥʘʯʝʥʥʷ ʫʤʦʚ 
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ʩʝʨʝʜʦʚʠʱʘ ʟʘ ʩʪʘʥʦʤ ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ ʾʾ ʭʘʨʘʢʪʝʨʦʤ. ʄʝʪʦʜ ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʩʪʘʥʫ 

ʜʦʚʢʽʣʣʷ ʦʩʦʙʣʠʚʦ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʬʽʪʦʮʝʥʦʣʦʛʽʾ, ʚ ʣʽʩʦʚʽʡ ʪʠʧʦʣʦʛʽʾ, 

ʘ ʪʘʢʦʞ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʪʫʧʝʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʚʢʽʣʣʷ 

(ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ˇʨʫʥʪʫ ʪʦʱʦ) ʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʷʢ ʚʠʱʠʭ, ʪʘʢ ʽ ʥʠʞʯʠʭ 

ʨʦʩʣʠʥ. ɺʠʩʦʢʘ ʯʫʪʣʠʚʽʩʪʴ ʧʨʦʜʫʮʝʥʪʽʚ ʚʠʟʥʘʯʘʪ̒ʴʩʷ ʥʘʷʚʥʽʩʪʶ ʚ ʥʠʭ 

ʚʠʩʦʢʦʯʫʪʣʠʚʦʛʦ ʜʦ ʙʫʜʴ-ʷʢʠʭ ʚʧʣʠʚʽʚ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ, ʷʢʦʛʦ ʥʝʤʘʻ 

ʫ ʢʦʥʩʫʤʝʥʪʽʚ ʽ ʨʝʜʫʮʝʥʪʽʚ. ʉʘʤʝ ʪʦʤʫ ʘʚʪʦʪʨʦʬʥʠʡ ʙʣʦʢ ʚʠʩʪʫʧʘʻ ʦʩʥʦʚʦʶ 

ʩʪʨʫʢʪʫʨʠ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʢʦʩʠʩʪʝʤʠ ʪʘ ʻ ʥʘʡʯʫʪʣʠʚʽʰʠʤ ʽʥʜʠʢʘʪʦʨʦʤ. 

ɽʢʦʣʦʛʽʯʥʘ ʩʧʝʮʠʬʽʢʘ ʚʠʜʽʚ ʨʦʩʣʠʥ, ʷʢʽ ʟʨʦʩʪʘʶʪʴ ʪʽʣʴʢʠ ʚ ʧʝʚʥʠʭ ʤʝʞʘʭ ʟʤʽʥʠ 

ʙʫʜʴ-ʷʢʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʯʠʥʥʠʢʘ, ʩʣʫʛʫʻ ʦʩʥʦʚʦʶ ʬʽʪʦʽʥʜʠʢʘʮʽʡʥʦʾ ʦʮʽʥʢʠ. 

ʂʦʞʝʥ ʦʨʛʘʥʽʟʤ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʧʝʚʥʦʛʦ ʜʽʶʯʦʛʦ ʥʘ ʥʴʦʛʦ 

ʯʠʥʥʠʢʘ ʫʥʽʢʘʣʴʥʠʤ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʜʽʘʧʘʟʦʥʦʤ ʩʪʽʡʢʦʩʪʽ, ʷʢʠʡ ʙʫʚ ʥʘʙʫʪʠʤ ʫ 

ʧʨʦʮʝʩʽ ʬʽʣʦʛʝʥʝʪʠʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʷʢʠʡ ʻ ʛʝʥʝʪʠʯʥʦ ʜʝʪʝʨʤʽʥʦʚʘʥʠʤ. ʋ ʤʝʞʘʭ 

ʮʴʦʛʦ ʜʽʘʧʘʟʦʥʫ ʜʘʥʠʡ ʯʠʥʥʠʢ ʻ ʜʣʷ ʥʴʦʛʦ ʩʪʝʨʧʥʠʤ. ɿʘ ʦʧʪʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ 

ʬʘʢʪʦʨʘ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʘʡʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʨʦʩʣʠʥ. ʇʦ 

ʦʙʠʜʚʽ ʟʦʥʠ ʚʽʜ ʦʧʪʠʤʫʤʘ ʟʥʘʭʦʜʷʪʴʩʷ ʟʦʥʠ ʧʝʩʽʤʫʤʘ, ʘʙʦ ʧʨʠʛʥʽʯʝʥʥʷ. ʂʨʘʡʥʽ 

ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʘ ï ʢʨʠʪʠʯʥʽ ʪʦʯʢʠ. ɿʘ ʾʭ ʤʝʞʘʤʠ ʥʘʩʪʘʻ ʟʘʛʠʙʝʣʴ ʦʨʛʘʥʽʟʤʫ. 

ɺʽʜʩʪʘʥʴ ʤʽʞ ʤʝʞʘʤʠ ʧʦʢʘʟʫʻ ʩʪʫʧʽʥʴ ʚʠʪʨʠʚʘʣʦʩʪʽ ʦʨʛʘʥʟ̔ʤʘ ʜʦ ʟʤʽʥ ʜʘʥʦʛʦ 

ʯʠʥʥʠʢʘ, ʘʙʦ ʡʦʛʦ ʪʦʣʝʨʘʥʪʥʽʩʪʴ. ɯ ʦʧʪʠʤʫʤʠ, ʽ ʧʝʩʽʤʫʤʠ ʚʽʜʥʦʩʥʦ ʢʦʥʢʨʝʪʥʦʛʦ 

ʯʠʥʥʠʢʘ ʤʦʞʫʪʴ ʙʫʪʠ ʟʩʫʥʫʪʽ ʟʘ ʜʽʾ ʽʥʰʦʛʦ ʯʠʥʥʠʢʘ. ʅʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ 

ʦʨʛʘʥʽʟʤʫ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʜʽʘʧʘʟʦʥ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʟʘʟʚʠʯʘʡ ʥʝʦʜʥʘʢʦʚʠʡ. ɺʽʥ 

ʪʘʢʦʞ ʨʽʟʥʠʪʴʩʷ ʫ ʚʩʽʭ ʦʩʦʙʠʥ ʜʘʥʦʾ ʧʦʧʫʣʷʮʽʾ. ʆʨʛʘʥʽʟʤʠ ʥʘʟʠʚʘʶʪʴʩʷ 

ʩʪʝʥʦʧʦʪʝʥʪʥʠʤʠ, ʷʢʱʦ ʚʦʥʠ ʤʘʶʪʴ ʚʫʟʴʢʫ ʘʤʧʣʽʪʫʜʫ ʪʦʣʝʨʘʥʪʥʦʩʪʽ, ʽ 

ʝʚʨʽʧʦʪʝʥʪʥʠʤʠ ï ʰʠʨʦʢʫ. 

ʆʪʞʝ, ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʮʠʤʠ ʧʦʣʦʞʝʥʥʷʤʠ ʨʦʩʣʠʥʥʽ ʦʨʛʘʥʽʟʤʠ ʘʙʦ 

ʫʛʨʫʧʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʽʚ, ʞʠʪʪʻʚʽ ʬʫʥʢʮʽʾ ʷʢʠʭ ʪʽʩʥʦ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ ʟ ʧʝʚʥʠʤʠ 

ʯʠʥʥʠʢʘʤʠ ʜʦʚʢʽʣʣʷ, ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʾʭ ʦʮʽʥʢʠ, ʥʘʟʠʚʘʶʪʴʩʷ 

ʬʽʪʦʽʥʜʠʢʘʪʦʨʘʤʠ. ʎʝ ʚʠʟʥʘʯʝʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʽ ʜʦ ʽʥʜʠʢʘʮʽʾ ʧʨʠʨʦʜʥʠʭ 

ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ ʟʘ ʥʘʷʚʥʽʩʪʶ ʨʦʩʣʠʥ, ʷʢʽ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʧʝʚʥʦʛʦ ʝʢʦʪʦʧʫ, 

ʥʘʧʨʠʢʣʘʜ, ʫ ʣʽʩʦʚʦʤʫ ʪʘ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʘʭ.  

ʅʘ ʜʫʤʢʫ ɺʘʥ ʐʪʨʘʘʣʝʥʘ (1998), ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ, ʧʨʠʥʘʡʤʥʽ, ʪʨʠ 

ʚʠʧʘʜʢʠ ʥʝʟʘʤʽʥʥʦʩʪʽ ʙʽʦʽʥʜʠʢʘʮʽʾ.  

 - ʌʘʢʪʦʨ ʥʝ ʤʦʞʝ ʙʫʪʠ ʚʠʤʽʨʷʥʠʤ. ʇʨʠʢʣʘʜʦʤ ʪʘʢʦʛʦ ʩʪʚʝʨʜʞʝʥʥʷ  

ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʙʦʪʠ ʟ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʢʣʽʤʘʪʫ ʤʠʥʫʣʠʭ ʝʧʦʭ. ʊʘʢ, ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ʧʠʣʢʫ ʨʦʩʣʠʥ ʫ ʇʽʚʥʽʯʥʽʡ ɸʤʝʨʠʮʽ 

ʚʩʪʘʥʦʚʣʝʥʦ ʟʤʽʥʫ ʚʦʣʦʛʦʛʦ ʽ ʪʝʧʣʦʛʦ ʢʣʽʤʘʪʫ ʥʘ ʩʫʭʠʡ ʧʨʦʭʦʣʦʜʥʠʡ, ʘ ʜʘʣʽ 

ʟʘʤʽʥʫ ʣʽʩʦʚʠʭ ʫʛʨʫʧʦʚʘʥʴ ʥʘ ʪʨʘʚôʷʥʠʩʪʽ. ɼʨʫʛʠʡ ʧʨʠʢʣʘʜ: ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 
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ʙʘʟʦʬʽʣʴʥʠʭ ʽ ʘʮʠʜʦʬʽʣʴʥʠʭ ʚʠʜʽʚ ʟʘʣʠʰʢʽʚ ʜʽʘʪʦʤʦʚʠʭ ʚʦʜʦʨʦʩʪʝʡ ʧʦʢʘʟʘʥʦ, 

ʱʦ ʚ ʜʘʚʥʠʥʫ ʚ ʦʟʝʨʘʭ ʐʚʝʮʽʾ ʚʦʜʘ ʟʘ ʮʽʣʢʦʤ ʧʨʠʨʦʜʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʤʘʣʘ 

ʢʠʩʣʫ ʨʝʘʢʮʽʶ. 

- ʌʘʢʪʦʨ ʚʘʞʢʦ ʚʠʤʽʨʷʪʠ. ɺʠʭʽʜʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʜʝʷʢʠʭ ʧʝʩʪʠʮʠʜʽʚ ʥʝ 

ʤʦʞʣʠʚʦ ʚʠʷʚʠʪʠ ʚ ˇʨʫʥʪʽ, ʪʘʢ ʷʢ ʚʦʥʠ ʰʚʠʜʢʦ ʜʝʛʨʘʜʫʶʪʴ. ʊʘʢ, ʽʥʩʝʢʪʠʮʠʜ 

ʜʝʣʴʪʘʤʝʪʨʠʥ ʟʙʝʨʽʛʘʻ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʪʷʛʦʤ ʣʠʰʝ ʜʝʢʽʣʴʢʦʭ ʛʦʜʠʥ, ʘʣʝ 

ʥʝʛʘʪʠʚʥʘ ʡʦʛʦ ʜʽʷ ʥʘ ʨʷʜ ʚʠʜʽʚ ˇʨʫʥʪʦʚʦʾ ʬʘʫʥʠ ʟʙʝʨʽʛʘʻʪʴʩʷ ʜʝʢʽʣʴʢʘ ʪʠʞʥʽʚ.   

- ʌʘʢʪʦʨ ʣʝʛʢʦ ʚʠʤʽʨʷʪʠ, ʘʣʝ ʚʘʞʢʦ ʧʦʷʩʥʠʪʠ. ʇʦʢʘʟʥʠʢʠ ʚʤʽʩʪʫ ʚ 

ʜʦʚʢʽʣʣʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʫ ʥʝ ʟʘʥʘʜʪʦ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʥʝ 

ʜʘʶʪʴ ʨʦʟʫʤʽʥʥʷ ʧʨʦ ʩʪʫʧʽʥʴ ʾʭ ʥʝʙʝʟʧʝʯʥʦʩʪʽ ʜʣʷ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ. 

ɹʽʦʽʥʜʠʢʘʮʽʷ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʩʪʘʥʦʚʠʪʠ ʡ ʦʮʽʥʠʪʠ ʨʽʚʝʥʴ ʥʝʛʘʪʠʚʥʠʭ ʟʤʽʥ 

ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ.  

ɽʢʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʫ ʧʠʪʘʥʥʽ ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʜʦʚʢʽʣʣʷ ʚʢʘʟʫʻ ʥʘ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʟʥʘʥʥʷ ʪʘ ʦʙʣʽʢʫ ʪʘʢʠʭ ʦʩʥʦʚʦʧʦʣʦʞʥʠʭ, ʢʦʨʠʩʥʠʭ ʽ ʚʘʞʣʠʚʠʭ 

ʧʨʠʥʮʠʧʽʚ ʜʣʷ ʨʦʟʨʦʙʢʠ ʥʦʨʤʘʪʠʚʽʚ ʜʦʧʫʩʪʠʤʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʪʘ 

ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʡʦʛʦ ʷʢʦʩʪʽ: 

1) ʨʝʻʩʪʨʘʮʽʷ ʟʤʽʥ ʽ ʧʦʨʫʰʝʥʴ ʫ ʦʨʛʘʥʽʟʤʽʚ ʽ ʧʦʧʫʣʷʮʽʡ ʧʦʚʠʥʥʘ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙ'ʻʢʪʠʚʥʠʭ ʽ ʪʦʯʥʠʭ ʤʝʪʦʜʠʢ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʫʯʘʩʥʠʭ ʧʨʠʣʘʜʽʚ; 

2) ʷʢʽʩʪʴ (ʦʧʪʠʤʘʣʴʥʽʩʪʴ) ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ ʤʘʻ ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʷ ʟʘ 

ʥʘʡʯʫʪʣʠʚʽʰʠʤʠ ʦʨʛʘʥʽʟʤʘʤʠ ʜʣʷ ʚʩʽʻʾ ʙʽʦʪʠ (ʚʠʜʘʤʠ) ʽ ʧʨʦʮʝʩʘʤʠ; 

3) ʚ ʷʢʦʩʪʽ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʦʟʥʘʢ ʜʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ ʽ ʩʪʘʥʫ 

ʝʢʦʩʠʩʪʝʤ ʧʦʚʠʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʽ ʡ ʪʦʤʫ ʽʥʬʦʨʤʘʪʠʚʥʽ 

ʧʨʦʮʝʩʠ ʽ ʬʫʥʢʮʽʾ ʥʘ ʢʣʽʪʠʥʥʦʤʫ, ʪʢʘʥʠʥʥʦʤʫ ʽ ʦʨʛʘʥʽʟʤʝʥʦʤʫ ʨʽʚʥʷʭ; 

4) ʷʢʽʩʪʴ (ʯʠʩʪʦʪʫ) ʩʝʨʝʜʦʚʠʱʘ ʩʣʽʜ ʦʮʽʥʶʚʘʪʠ ʟʘ ʜʦʚʛʦʩʪʨʦʢʦʚʦʶ ʜʽʻʶ 

ʟʘʙʨʫʜʥʶʚʘʯʽʚ (ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʥʛʨʝʜʽʻʥʪʽʚ) ʽ ʪʘʢʠʤ ʞʝ ʯʠʥʦʤ ʟʘ 

ʯʘʩʦʤ ʧʦʨʫʰʝʥʴ ʽ ʟʤʽʥ ʫ ʧʨʦʜʫʮʝʥʪʽʚ. 

ʎʽ ʧʨʠʥʮʠʧʠ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ɻɼʂ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ 

ʜʣʷ ʣʶʜʠʥʠ ʽ ʜʣʷ ʨʦʩʣʠʥʥʦʩʪʽ. 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʨʽʚʥʷ ʟʚôʷʟʢʫ ʙʽʦʽʥʜʠʢʘʪʦʨʽʚ ʟ ʦʢʨʝʤʠʤʠ ʦʙôʻʢʪʘʤʠ 

ʽʥʜʠʢʘʮʽʾ (ʽʥʜʠʢʘʪʘʤʠ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ ʷʢ ʜʦʩʪʦʚʽʨʥʽʩʪʴ, 

ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ ʽ ʟʥʘʯʠʤʽʩʪʴ ʽʥʜʠʢʘʪʦʨʘ. ɼʦʩʪʦʚʽʨʥʽʩʪʴ (ɼ) ʽ 

ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ (ʈ) ʽʥʜʠʢʘʪʦʨʘ ʚʠʨʘʞʘʶʪʴ ʫ ʯʘʩʪʢʘʭ ʚʽʜ ʦʜʠʥʠʮʽ ʘʙʦ 

ʚʽʜʩʦʪʢʘʭ ʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʧʘʜʢʽʚ ʟʥʘʭʦʜʞʝʥʥʷ ʽʥʜʠʢʘʪʦʨʘ ʥʘ ʦʙôʻʢʪʽ 

ʽʥʜʠʢʘʮʽʾ (ʊ) ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʟʫʩʪʨʽʯʘʣʴʥʦʩʪʽ ʽʥʜʠʢʘʪʦʨʘ (R) ʽ ʽʥʜʠʢʘʪʘ (S). 

ʆʪʞʝ, ɼ = ʊ/R; ʈ = ʊ/S. ɿʥʘʯʠʤʽʩʪʴ ʽʥʜʠʢʘʪʦʨʘ (Z) ʚʩʪʘʥʦʚʣʶʶʪɹ ʰʣʷʭʦʤ 

ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʡʦʛʦ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʽ ʨʦʟʧʦʚʩʶʜʞʝʥʦʩʪʽ. ʂʽʣʴʢʽʩʥʦ 
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ʚʦʥʘ ʤʦʞʝ ʙʫʪʠ ʦʮʽʥʝʥʘ ʫ ʯʘʩʪʢʘʭ ʚʽʜ ʦʜʠʥʠʮʽ ʷʢ ʜʦʙʫʪʦʢ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʥʘ 

ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ ʫ ʪʦʤʫ ʞ ʚʠʤʽʨʽ, ʘ ʫ ʨʘʟʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʨʘʞʝʥʘ ʫ ʚʽʜʩʦʪʢʘʭ: 

Z = ɼĬʈ, ʘʙʦ Z = T2/(RS). ɸʙʩʦʣʶʪʥʽ ʽʥʜʠʢʘʪʦʨʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʤʘʡʞʝ 

ʚʠʢʣʶʯʥʦ ʩʫʤʽʩʥʦ ʟ ʦʙôʻʢʪʦʤ ʽʥʜʠʢʘʮʽʾ, ʾʭ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʽ ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ 

ʧʝʨʝʚʠʱʫʶʪʴ 90ï95 % , ʘ ʟʥʘʯʫʱʽʩʪʴ ï 0,8. ʋ ʜʦʙʨʠʭ ʽʥʜʠʢʘʪʦʨʽʚ ʮʽ ʧʦʢʘʟʥʠʢʠ 

ʩʢʣʘʜʘʶʪʴ ʚʽʜʧʦʚʽʜʥʦ 80ï95 %, 75ï90 % ʽ 0,6ï0,8; ʫ ʟʘʜʦʚʽʣʴʥʠʭ ï 60ï80 %, 50ï

75 %  ʽ 0,3ï0,6; ʫ ʩʫʤʥʽʚʥʠʭï 50ï60 %, 20ï50 % ʽ 0,1ï0,3 ʚʽʜʧʦʚʽʜʥʦ. 

 

ʊʠʧʠ ʬʽʪʦʽʥʜʠʢʘʪʦʨʽʚ 

ʇʦʥʷʪʪʷ ʽʥʜʠʢʘʮʽʾ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʽʜʥʦʩʥʝ. ʊʘʢ, ʙʦʪʘʥʽʯʥʽ 

ʽʥʜʠʢʘʪʦʨʠ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʷʚʣʷʶʪʴ ʩʚʦʾ ʚʣʘʩʪʠʚʦʩʪʽ ʫ ʤʝʞʘʭ ʧʝʚʥʠʭ ʧʨʠʨʦʜʥʦ-

ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. ɿʘ ʩʪʫʧʝʥʝʤ ʩʪʽʡʢʦʩʪʽ ʟʚôʷʟʢʫ ʟ ʽʥʜʠʢʘʪʦʤ ʚʦʥʠ 

ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʧʘʥʘʨʝʘʣʴʥʽ (ʟʙʝʨʽʛʘʶʪʴ ʟʚô ʷʟʦʢ ʟ ʽʥʜʠʢʘʪʦʤ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ 

ʘʨʝʘʣʫ), ʟʦʥʘʣʴʥʽ (ʤʘʶʪʴ ʽʥʜʠʢʘʮʽʡʥʝ ʟʥʘʯʝʥʥʷ ʚ ʤʝʞʘʭ ʛʝʦʛʨʘʬʽʯʥʠʭ ʟʦʥ ʽ 

ʧʽʜʟʦʥ), ʨʝʛʽʦʥʘʣʴʥʽ (ʟʙʝʨʽʛʘʶʪʴ ʩʚʦʻ ʟʥʘʯʝʥʥʷ ʚ ʤʝʞʘʭ ʦʜʥʽʻʾ ʘʙʦ ʜʝʢʽʣʴʢʦʭ 

ʦʙʣʘʩʪʝʡ ʟ ʧʦʜʽʙʥʠʤʠ  ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʤʠ ʫʤʦʚʘʤʠ), ʣʦʢʘʣʴʥʽ (ʚʠʷʚʣʷʶʪʴ 

ʟʚôʷʟʦʢ ʟ ʽʥʜʠʢʘʪʦʤ ʚ ʦʜʥʦʤʫ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʦʤʫ ʨʘʡʦʥʽ). 

ʇʨʠ ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʟʤʽʥʠ ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʠʢʣʠʢʘʥʽ ʷʢ ʘʥʪʨʦʧʦʛʝʥʥʠʤʠ, ʪʘʢ ʽ ʧʨʠʨʦʜʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʜʦʚʢʽʣʣʷ. ʎʷ 

ʩʠʩʪʝʤʘ ʚʽʜʧʦʚʽʜʘʻ ʥʘ ʚʧʣʠʚ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʟʘʛʘʣʽ ʚʽʜʧʦʚʽʜʥʦ ʩʚʦʾʤ 

ʚʣʘʩʪʠʚʦʩʪʷʤ, ʪʘʢʠʤ ʷʢ ʛʝʥʝʪʠʯʥʦ ʢʦʥʪʨʦʣʴʦʚʘʥʘ ʩʪʽʡʢʽʩʪʴ, ʚʽʢ, ʦʩʦʙʣʠʚʦʩʪʽ 

ʞʠʚʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʧʦʨʫʰʝʥʥʷʤʠ, ʷʢʽ ʚʠʥʠʢʣʠ. ʏʫʪʣʠʚʽ ʬʽʪʦʽʥʜʠʢʘʪʦʨʠ 

ʚʽʜʧʦʚʽʜʘʁ ʪʴ ʩʫʪʪʻʚʠʤ ʧʦʨʫʰʝʥʥʷʤ ʞʠʪʪʻʚʠʭ ʬʫʥʢʮʽʡ, ʚʽʜʭʠʣʝʥʥʷʤ ʾʭ ʚʽʜ 

ʥʦʨʤʠ. ɸʢʫʤʫʣʷʪʠʚʥʽ ʬʽʪʦʽʥʜʠʢʘʪʦʨʠ, ʥʘʚʧʘʢʠ, ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ 

ʘʢʫʤʫʣʶʶʪʴ ʘʥʪʨʦʧʦʛʝʥʥʽ ʚʧʣʠʚʠ ʙʝʟ ʰʚʠʜʢʦʛʦ ʧʨʦʷʚʫ ʧʦʨʫʰʝʥʴ. 

ʅʝʩʧʝʮʠʬʽʯʥʘ ʬʽʪʦʽʥʜʠʢʘʮʽʷ ʮʝ ʪʘʢʘ, ʢʦʣʠ ʨʽʟʥʽ ʘʥʪʨʦʧʦʛʝʥʥʽ ʯʠʥʥʠʢʠ 

ʚʠʢʣʠʢʘʶʪʴ ʦʜʥʘʢʦʚʽ ʨʝʘʢʮʽʾ. ʇʨʠ ʩʧʝʮʠʬʽʯʥʽʡ ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʪʽ ʯʠ ʽʥʰʽ ʟʤʽʥʠ, 

ʱʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ, ʤʦʞʥʘ ʧʦʚ'ʷʟʘʪʠ ʪʽʣʴʢʠ ʟ ʦʜʥʠʤ ʯʠʥʥʠʢʦʤ. ɯʥʬʦʨʤʘʪʠʚʥʠʤ 

ʽʥʜʠʢʘʪʦʨʦʤ ʙʫʜʝ ʪʦʡ ʚʠʜ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʫʟʴʢʦʶ ʘʤʧʣʽʪʫʜʦʶ 

ʝʢʦʣʦʛʽʯʥʦʾ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʟʘ ʚʽʜʥʦʰʝʥʥʷʤ ʜʦ ʷʢʦʛʦ-ʥʝʙʫʜʴ ʯʠʥʥʠʢʘ. ʎʝ 

ʚʽʜʥʦʩʠʪʴʩʷ ʧʝʨʰ ʟʘ ʚʩʝ ʜʦ ʨʦʩʣʠʥ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʥʝ ʤʦʞʫʪʴ ʘʢʪʠʚʥʦ 

ʧʝʨʝʤʽʱʘʪʠʩʷ. ɿʛʽʜʥʦ ʟ ʢʣʘʩʠʬʽʢʘʮʽʻʶ, ʱʦ ʙʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʖ. ʈʘʙʝ, ʥʘʪʫʨʥʽ 

ʙʽʦʽʥʜʠʢʘʮʽʡʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʤʝʪʦʜʦʤ ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʽʣʷʶʪʴ ʥʘ ʧʘʩʠʚʥʽ ʽ 

ʘʢʪʠʚʥʽ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʫ ʚʽʣʴʥʦʞʠʚʫʯʠʭ ʦʨʛʘʥʽʟʤʽʚ ʬʽʢʩʫʶʪʴ ʚʠʜʠʤʽ ʯʠ 

ʧʨʠʭʦʚʘʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ ʚʽʜʭʠʣʝʥʥʷ, ʱʦ ʻ ʦʟʥʘʢʘʤʠ ʜʽʾ ʩʪʨʝʩʦʨʽʚ ʨʽʟʥʦʾ 

ʝʪʽʦʣʦʛʽʾ. ʇʨʠ ʘʢʪʠʚʥʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʤʘʛʘʶʪʴʩʷ ʚʠʷʚʠʪʠ ʘʥʘʣʦʛʽʯʥʽ ʚʧʣʠʚʠ, 

ʘʣʝ ʪʝʩʪ-ʦʨʛʘʥʽʟʤʠ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʫʤʦʚʘʭ. 
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ɯʥʜʠʢʘʮʽʷ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʜʘʥʠʭ 

ʟʽ ʟʤʽʥʠ ʚʠʜʦʚʦʛʦ ʙʘʛʘʪʩʪʚʘ ʦʨʛʘʥʽʟʤʽʚ ʚ ʪʽʡ ʯʠ ʽʥʰʽʡ ʤʽʩʮʝʚʦʩʪʽ, ʘʣʝ ʡ ʟʘ 

ʟʜʘʪʥʽʩʪʶ ʘʢʫʤʫʣʶʚʘʪʠ ʝʣʝʤʝʥʪʠ ʪʘ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʽʟ ʟʘʙʨʫʜʥʝʥʦʛʦ 

ʜʦʚʢʽʣʣʷ, ʪʦʙʪʦ ʟʘ ʟʤʽʥʦʶ ʾʭ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ. ʅʘʧʨʠʢʣʘʜ, ʦʮʽʥʢʘ ʩʪʘʥʫ 

ʜʦʚʢʽʣʣʷ ʟʘ ʟʤʽʥʦʶ ʯʠʩʝʣʴʥʦʩʪʽ ʚʠʜʽʚ ʧʦʚôʷʟʘʥʘ ʟ ʪʠʤ, ʱʦ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʽ ʟ 

ʥʠʭ ʜʦ ʪʠʭ ʯʠ ʽʥʰʠʭ ʧʦʣʶʪʘʥʪʽʚ ʟʥʠʢʘʶʪʴ ʟ ʙʽʦʮʝʥʦʟʫ (ʣʠʰʘʡʥʠʢʠ ʚ 

ʧʨʦʤʠʩʣʦʚʠʭ ʮʝʥʪʨʘʭ) ʘʙʦ ʢʽʣʴʢʽʩʪʴ ʜʝʷʢʠʭ ʚʠʜʽʚ, ʥʘʚʧʘʢʠ, ʟʨʦʩʪʘʻ (ʤʘʩʦʚʝ 

ʨʦʟʤʥʦʞʝʥʥʷ ʩʠʥʴʦ-ʟʝʣʝʥʠʭ ʚʦʜʦʨʦʩʪʝʡ ʚʥʘʩʣʽʜʦʢ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʫ ʚʦʜʦʡʤʠ ʟ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ). 

ɿʚôʷʟʦʢ ʤʽʞ ʽʥʜʠʢʘʪʦʨʦʤ ʽ ʽʥʜʠʢʘʪʦʤ ʥʘʟʠʚʘʻʪʴʩʷ ʽʥʜʠʢʘʮʽʡʥʠʤ. ɺ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʽʥʜʠʢʘʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʽʥʜʠʢʘʪʦʨʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʧʨʷʤʽ ʽ 

ʥʝʧʨʷʤʽ. ɿʘ ʧʨʷʤʦʾ ʙʽʦʽʥʜʠʢʘʮʽʾ ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʯʠʥʥʠʢ ʜʽʻ ʥʘ ʙʽʦʣʦʛʽʯʥʠʡ 

ʝʣʝʤʝʥʪ ʙʝʟʧʦʩʝʨʝʜʥʴʦ. ʅʝʧʨʷʤʘ ʙʽʦʽʥʜʠʢʘʮʽʷ ʩʪʘʻ ʤʦʞʣʠʚʦʶ ʪʽʣʴʢʠ ʧʽʩʣʷ 

ʟʤʽʥʠ ʩʪʘʥʫ ʧʽʜ ʚʧʣʠʚʦʤ ʽʥʰʠʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʡʤʘʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʯʝʨʝʟ 

ʧʨʦʤʽʞʥʠʡ ʣʘʥʮʶʛ). ʇʨʷʤʽ ʽʥʜʠʢʘʪʦʨʠ ʥʘʜʽʡʥʽʰʽ, ʥʽʞ ʥʝʧʨʷʤʽ, ʘʣʝ ʚʦʥʠ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʝ ʯʘʩʪʦ. ɺ ʘʨʠʜʥʠʭ ʨʘʡʦʥʘʭ ʧʨʠʢʣʘʜʦʤ ʧʨʷʤʠʭ ʽʥʜʠʢʘʪʦʨʽʚ 

ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʫʛʨʫʧʦʚʘʥʥʷ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʨʦʩʣʠʥ, ʷʢʽ ʧʦʩʪʽʡʥʦ ʟʚôʷʟʘʥʽ 

ʢʦʨʝʥʷʤʠ ʟ ʛʨʫʥʪʦʚʠʤʠ ʚʦʜʘʤʠ (ʯʠʡ ï Achnatherum splendens, ʚʠʜʠ ʚʝʨʙʣʶʞʦʾ 

ʢʦʣʶʯʢʠ ï Alhagi). ɸ ʫ ʧʽʱʘʥʠʭ ʧʫʩʪʝʣʷʭ ʉʝʨʝʜʥʴʦʾ ɸʟʽʾ ʟʘʨʦʩʪʽ ʘʨʠʩʪʠʜʠ 

(Aristida pennata) ʩʣʫʛʫʶʪʴ ʥʝʧʨʷʤʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʚʝʨʭʦʚʦʜʢʠ, ʪʘʢ ʷʢ ʮʷ 

ʨʦʩʣʠʥʘ ʻ ʧʽʦʥʝʨʦʤ-ʧʩʘʤʦʬʽʪʦʤ ʽ ʚʢʘʟʫʻ ʥʘ ʩʣʘʙʢʫ ʟʘʢʨʽʧʣʝʥʽʩʪʴ ʧʽʩʢʫ, ʱʦ 

ʦʙʫʤʦʚʣʶʻ ʜʦʙʨʫ ʘʝʨʘʮʽʶ ʽ ʧʨʦʥʠʢʥʝʥʥʷ ʦʧʘʜʽʚ, ʢʦʪʨʽ ʩʧʨʠʷʶʪʴ ʫʪʚʦʨʝʥʥʶ 

ʚʝʨʭʦʚʦʜʢʠ. 

ʅʘ ʨʽʚʥʽ ʦʨʛʘʥʽʟʤʫ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʝʚʥʝ ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷ ʨʝʘʢʮʽʡ, ʷʢʽ 

ʟôʷʚʣʷʶʪʴʩʷ ʥʘ ʜʽʶ ʷʢʦʛʦ-ʥʝʙʫʜʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʯʠʥʥʠʢʘ. ʆʩʥʦʚʫ ʜʣʷ 

ʧʝʨʚʠʥʥʦʾ ʙʽʦʽʥʜʠʢʘʮʽʾ ʩʪʚʦʨʶʻ ʧʝʨʰʘ ʨʝʘʢʮʽʷ, ʥʘʩʪʫʧʥʘ ï ʜʣʷ ʚʪʦʨʠʥʥʦʾ. 

ʌʽʪʦʽʥʜʠʢʘʮʽʷ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʰʣʷʭʦʤ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʦʢʨʝʤʠʤʠ 

ʨʦʩʣʠʥʘʤʠ-ʽʥʜʠʢʘʪʦʨʘʤʠ, ʧʦʧʫʣʷʮʽʻʶ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʫ ʨʦʩʣʠʥ ʽ ʩʪʘʥʦʤ 

ʬʽʪʦʮʝʥʦʟʫ ʚ ʮʽʣʦʤʫ. ʅʘ ʨʽʚʥʽ ʚʠʜʫ ʟʘʟʚʠʯʘʡ ʚʠʢʦʥʫʶʪʴ ʩʧʝʮʠʬʽʯʥʫ ʽʥʜʠʢʘʮʽʶ 

ʷʢʦʛʦʩʴ ʦʜʥʦʛʦ ʟʘʙʨʫʜʥʶʚʘʯʘ, ʘ ʥʘ ʨʽʚʥʽ ʧʦʧʫʣʷʮʽʾ ʘʙʦ ʬʽʪʦʮʝʥʦʟʫ ï ʟʘʛʘʣʴʥʦʛʦ 

ʩʪʘʥʫ ʝʢʦʩʠʩʪʝʤʠ. 

ʖ. ʆʜʫʤ (1986) ʥʘʜʘʻ ʜʝʷʢʽ ʩʫʪʪʻʚʽ ʟʘʫʚʘʞʝʥʥʷ, ʷʢʽ ʚʘʨʪʦ ʚʨʘʭʦʚʫʚʘʪʠ, 

ʚʠʢʦʥʫʶʯʽ ʬʽʪʦʽʥʜʠʢʘʮʽʡʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. 

- ʉʪʝʥʦʪʦʧʥʽ ʚʠʜʠ, ʟʘʟʚʠʯʘʡ, ʻ ʢʨʘʱʠʤʠ ʽʥʜʠʢʘʪʦʨʘʤʠ, ʥʽʞ ʝʚʨʠʚʠʜʠ. 

ʅʘʧʨʠʢʣʘʜ, ʪʘʢʠʡ ʚʠʨʘʞʝʥʠʡ ʤʝʟʦʬʽʪ ʷʢ ʢʦʧʠʪʥʷʢ (Asarum europaeum) 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʜʽʙʨʦʚʽ, ʜʝ ʚʢʘʟʫʻ ʥʘ ʙʘʛʘʪʽ ʫʤʦʚʠ. 

- ʂʨʫʧʥʽ ʚʠʜʠ ʻ ʢʨʘʱʠʤʠ ʽʥʜʠʢʘʪʦʨʘʤʠ, ʥʽʞ ʜʨʽʙʥʽ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, 
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ʱʦ ʥʘ ʜʘʥʦʤʫ ʧʦʪʦʮʽ ʝʥʝʨʛʽʾ ʤʦʞʝ ʧʽʜʪʨʠʤʫʚʘʪʠʩʷ ʙʽʣʴʰʘ ʙʽʦʤʘʩʘ, ʽ ʮʷ ʙʽʦʤʘʩʘ 

ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʤʽʞ ʢʨʫʧʥʠʤʠ ʦʨʛʘʥʽʟʤʘʤʠ. ʊʘʢ, ʪʘʢʠʡ ʚʠʜ ʜʽʙʨʦʚʥʠʭ ʫʤʦʚ 

ʟʨʦʩʪʘʥʥʷ ʷʢ ʘʥʝʤʦʥʘ ʜʽʙʨʦʚʥʘ ʨʷʩʥʦ ʨʝʧʨʝʟʝʥʪʦʚʘʥʘ ʫ ʙʫʢʦʚʦʤʫ ʣʽʩʽ ʣʠʰʝ ʫ 

ʯʘʩ ʮʚʽʪʽʥʥʷ (ʚʝʩʥʷʥʠʡ ʘʩʧʝʢʪ). ʇʨʦʪʝ ʚʞʝ ʚ ʯʝʨʚʥʽ ʚʽʜʰʫʢʘʪʠ ʾʾ ʩʣʽʜʠ 

ʥʝʤʦʞʣʠʚʦ. ʂʨʫʧʥʠʡ ʚʠʜ ï ʙʫʢ, ʷʢʠʡ ʻ ʽʥʜʠʢʘʪʦʨʦʤ ʨʦʜʶʯʠʭ ʙʫʯʠʥ, ʟʘʚʞʜʠ 

ʙʫʜʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʷʢ ʽʥʜʠʢʘʪʦʨ ʫ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ.  

- ʇʦʧʫʣʷʮʽʾ ʽ ʮʽʣʽ ʫʛʨʫʧʦʚʘʥʥʷ ʩʣʫʛʫʶʪʴ ʢʨʘʱʠʤʠ ʽʥʜʠʢʘʪʦʨʘʤʠ, ʥʽʞ 

ʥʝʚʝʣʠʢʘ ʛʨʫʧʘ ʦʩʦʙʠʥ, ʦʩʢʽʣʴʢʠ ʯʘʩʪʠʥʘ ʛʽʨʰʝ ʚʽʜʦʙʨʘʞʫʻ ʟʘʛʘʣʴʥʫ ʩʫʤʫ ʫʤʦʚ, 

ʥʽʞ ʮʽʣʝ. ʅʘʧʨʠʢʣʘʜ, ʟʘʨʦʩʪʽ ʢʨʦʧʠʚʠ ʜʚʦʜʦʤʥʦʾ ( Urtica dioica)  ʚʢʘʟʫʶʪʴ ʥʘ 

ʙʘʛʘʪʽ ʥʘ ʘʟʦʪ ˇʨʫʥʪʠ. ɼʽʙʨʦʚʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʙʘʛʘʪʽ ˇʨʫʥʪʠ ʽ ʩʤʨʠʷʪʣʠʚʠʡ ʢʣʽʤʘʪ. 

ʏʠʩʪʽ ʫʛʨʫʧʦʚʘʥʥʷ ʩʦʩʥʠ ʚʠʩʦʢʠʭ ʙʦʥʽʪʝʪʽʚ ʻ ʽʥʜʠʢʘʪʦʨʘʤʠ ʩʚʽʞʠʭ ʙʦʨʦʚʠʭ ʪʘ 

ʩʫʙʙʦʨʦʚʠʭ ʧʽʩʢʽʚ.  

ʌʽʪʦʽʥʜʠʢʘʮʽʶ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʥʫʚʘʪʠ ʟʘ ʥʘʩʪʫʧʥʦʶ ʩʭʝʤʦʶ:  

-ʚʠʟʥʘʯʝʥʥʷ ʯʠʥʥʠʢʘ, ʱʦ ʦʙʤʦʚʣʶʻ ʤʝʪʫ ʽʥʜʠʢʘʮʽʾ ï ʽʥʜʠʢʘʪʫ;  

-ʚʽʙʽʨ ʤʝʪʦʜʫ ʽ ʤʘʩʰʪʘʙʫ ʚʠʤʽʨʶʚʘʥʴ ʡʦʛʦ ʚʝʣʠʯʠʥʠ ʘʙʦ ʟʤʽʥʠ;  

-ʧʦʰʫʢ ʽʥʜʠʢʘʪʦʨʘ ʥʘ ʧʽʜʩʪʘʚʽ ʣʦʛʽʯʥʠʭ ʜʦʢʘʟʽʚ ʡʦʛʦ ʟʚôʷʟʢʫ ʟ ʜʘʥʠʤ 

ʯʠʥʥʠʢʦʤ;  

-ʨʦʟʨʦʙʢʘ ʰʢʘʣʠ ʚʠʤʽʨʶʚʘʥʴ ʽʥʜʠʢʘʮʽʡʥʠʭ ʦʟʥʘʢ; 

-ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʪʫʧʝʥʷ ʟʚô̫ʟʢʫ ʤʽʞ ʟʤʽʥʦʶ ʯʠʥʥʠʢʘ ʽ ʽʥʜʠʢʘʪʦʨʘ, ʘ ʪʘʢʦʞ 

ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʦʜʫ ʡʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ. 

 

 ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ʑʦ ʪʘʢʝ ʬʽʪʦʽʥʜʠʢʘʮʽʷ? ʗʢʽ ʥʘʡʛʦʣʦʚʥʽʰʽ ʾʾ ʟʘʜʘʯʽ? 

2. ʗʢʽ ʦʨʛʘʥʽʟʤʠ ʥʘʟʠʚʘʶʪʴʩʷ ʬʽʪʦʽʥʜʠʢʘʪʦʨʘʤʠ? 

3. ʗʢʘ ʬʽʪʦʽʥʜʠʢʘʮʽʷ ʥʘʟʠʚʘʻʪʴʩʷ ʩʧʝʮʠʬʽʯʥʦʶ, ʘ ʷʢʘ ʥʝʩʧʝʮʠʬʽʯʥʦʶ? 

4. ʏʠʤ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʧʘʩʠʚʥʽ ʽ ʘʢʪʠʚʥʽ ʬʽʪʦʽʥʜʠʢʘʮʽʡʥʽ ʜʦʩʣʽʜʞʝʥʥʷ? 

5. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʧʨʷʤʫ ʽ ʥʝʧʨʷʤʫ ʬʽʪʦʽʥʜʠʢʘʮʽʶ. 

7. ʏʦʤʫ ʨʦʩʣʠʥʠ ʻ ʜʫʞʝ ʯʫʪʣʠʚʠʤʠ ʽʥʜʠʢʘʪʦʨʘʤʠ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ? 

8. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʧʨʦʚʝʜʝʥʥʷ ʬʽʪʦʽʥʜʠʢʘʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

9. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʜʦʩʪʦʚʽʨʥʽʩʪʴ, ʟʥʘʯʠʤʽʩʪʴ ʽ ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ ʽʥʜʠʢʘʪʦʨʘ. 

10. ʅʘ ʷʢʽ ʛʨʫʧʠ ʧʦʜʽʣʷʶʪʴ ʬʽʪʦʽʥʜʠʢʘʪʦʨʠ ʟʘ ʩʪʫʧʝʥʝʤ ʟʚôʷʟʢʫ ʟ ʽʥʜʠʢʘʪʦʤ? 

11. ʗʢʽ ʧʦʧʝʨʝʜʥʽ ʚʠʟʥʘʯʝʥʥʷ ʪʨʝʙʘ ʚʠʢʦʥʘʪʠ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ 

ʟʘʙʨʫʜʥʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʩʣʠʥ-ʤʦʥʽʪʦʨʽʚ?  

13. ʗʢ ʨʦʟʨʘʭʦʚʫʶʪʴ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʽ ʟʥʘʯʠʤʽʩʪʴ ʽʥʜʠʢʘʪʦʨʘ?  

14. ʗʢʽ ʧʦʣʦʞʝʥʥʷ, ʥʘ ʜʫʤʢʫ ʖ. ʆʜʫʤʘ, ʚʘʨʪʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʚʠʢʦʥʫʶʯʠ 

ʬʽʪʦʽʥʜʠʢʘʮʽʡʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ? 

15. ɿ ʷʢʠʭ ʦʧʝʨʘʮʽʡ ʩʢʣʘʜʘʻʪʴʩʷ ʧʨʦʮʝʩ ʬʽʪʦʽʥʜʠʢʘʮʽʾ? 
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1.3. ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʬʽʪʦʤʦʥʽʪʦʨʠʥʛʫ 

ʉʠʩʪʝʤʫ ʧʦʚʪʦʨʶʚʘʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʦʜʥʦʛʦ ʘʙʦ ʢʽʣʴʢʦʭ ʝʣʝʤʝʥʪʽʚ 

ʜʦʚʢʽʣʣʷ ʚ ʧʨʦʩʪʦʨʽ ʽ ʚ ʯʘʩʽ, ʟ ʧʝʚʥʦʶ ʤʝʪʦʶ ʽ ʟʘʟʜʘʣʝʛʽʜʴ ʧʽʜʛʦʪʦʚʣʝʥʦʶ 

ʧʨʦʛʨʘʤʦʶ, ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʘʟʠʚʘʪʠ ʤʦʥʽʪʦʨʠʥʛʦʤ.  

ʊʝʨʤʽʥ çʤʦʥʽʪʦʨʠʥʛè (ʚʽʜ ʣʘʪʠʥʩʴʢʦʛʦ monitor ï ʪʦʡ, ʱʦ ʥʘʛʣʷʜʘʻ, 

ʥʘʛʘʜʫʻ, ʩʧʦʩʪʝʨʽʛʘʻ) ʚʠʥʠʢ ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʉʪʦʢʛʦʣʴʤʩʴʢʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

ʆʆʅ ʟ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʉʪʦʢʛʦʣʴʤ, 5ï16 ʯʝʨʚʥʷ 1972 ʨ.). ʇʝʨʰʽ 

ʧʨʦʧʦʟʠʮʽʾ ʟ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʙʫʣʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʝʢʩʧʝʨʪʘʤʠ ʩʧʝʮʽʘʣʴʥʦʾ 

ʢʦʤʽʩʽʾ SCOPE ʫ 1971 ʨ. ɺʧʝʨʰʝ ʛʦʣʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢ ʩʠʩʪʝʤʠ 

ʚʠʢʣʘʜʝʥʽ ʈ. ʄʘʥʥʦʤ (R. Mann, 1973). ʋ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʠʭ ʦʩʥʦʚ ʩʫʯʘʩʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ ʟʥʘʯʥʘ ʨʦʣʴ ʥʘʣʝʞʠʪʴ ʧʨʘʮʷʤ ɯ.ʇ. ɻʝʨʘʩʠʤʦʚʘ 

(ɻʝʨʘʩʠʤʦʚ, 1975, 1976) ʽ ʖ.ɸ. ɯʟʨʘʝʣʷ (ɯʟʨʘʝʣʴ, 1984). ʎʽ ʜʦʩʣʽʜʥʠʢʠ 

ʩʬʦʨʤʫʚʘʣʠ ʽ ʛʦʣʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. ʋ ʾʭ 

ʨʦʙʦʪʘʭ ʯʘʩʪʢʦʚʦ ʚʽʜʦʙʨʘʞʝʥʽ ʪʘʢʦʞ ʤ̔ ʞʥʘʨʦʜʥʽ ʧʨʦʙʣʝʤʠ ʛʣʦʙʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ. ʇʝʨʝʜ ʧʝʨʰʦʶ ʤʽʞʫʨʷʜʦʚʦʶ ʥʘʨʘʜʦʶ ʟ ʤʦʥʽʪʦʨʠʥʛʫ ʦʙʛʦʚʦʨʝʥʥʷ 

ʧʠʪʘʥʴ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʟʥʘʯʥʦ  ʘʢʪʠʚʽʟʫʚʘʣʦʩʴ. ʅʘʨʘʜʘ ʚʽʜʙʫʣʘʩʷ ʚ 

ʅʘʡʨʦʙʽ (ʂʝʥʽʷ, ʣʶʪʠʡ 1974 ʨ.). ɺʦʥʘ  ʙʫʣʘ ʩʢʣʠʢʘʥʘ  ʈʘʜʦʶ ʢʝʨʫʶʯʠʭ 

ʇʨʦʛʨʘʤʠ ʆʆʅ ʟ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (UNEP ï United Nation 

Environment Program). ʋ ʤʘʪʝʨʽʘʣʘʭ ʥʘʨʘʜʠ ʙʫʣʠ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʮʽʣʽ ʪʘ ʦʩʥʦʚʥʽ 

ʧʠʪʘʥʥʷ ʧʨʦʛʨʘʤʠ ʛʣʦʙʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ 

ʧʨʠʜʽʣʷʣʘʩʴ ʬʦʨʤʫʣ ʚʁʘʥʥʶ ʟʘʩʪʝʨʝʞʝʥʴ ʱʦʜʦ ʟʤʽʥ ʩʪʘʥʫ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʦʙʫʤʦʚʣʝʥʽ ʟʘʙʨʫʜʥʝʥʥʷʤʠ, ʘ ʪʘʢʦʞ ʟʘʩʪʝʨʝʞʝʥʥ̫ʤ ʧʨʦ 

ʥʝʙʝʟʧʝʢʫ ʟʜʦʨʦʚ'ʶ ʣʶʜʠʥʠ, ʟʘʛʨʦʟʫ ʩʪʠʭʽʡʥʠʭ ʣʠʭ ʽ ʧʨʦ ʥʘʟʨʽʚʘʥʥʷ ʽʥʰʠʭ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ. ʅʘ ʜʨʫʛʽʡ ʩʝʩʽʾ ʈʘʜʠ ʢʝʨʫʶʯʠʭ UNEP ʙʣ̔ʴʰʽʩʪʴ ʨʽʰʝʥʴ 

ʮʽʻʾ ʥʘʨʘʜʠ ʙʫʣʠ ʚʠʟʥʘʥʽ ʽ ʧʨʠʡʥʷʪʽ. ʅʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʩʠʤʧʦʟʽʫʤʽ ʟ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʛʣʦʙʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ, ʷʢʠʡ ʚʽʜʙʫʚʩʷ ʚ 

ʛʨʫʜʥʽ 1978 ʨ. ʫ ʈʠʟʽ, ʙʫʣʠ ʚʩʝʙʽʯʥʦ ʨʦʟʛʣʷʥʫʪʽ ʛʦʣʦʚʥ ̔ʟʘʚʜʘʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʡ 

ʨʽʟʥʽ ʧʠʪʘʥʥʷ, ʧʦʚ'ʷʟʘʥ ̔ ʟ ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ ʪʘ ʨʝʘʣʽʟʘʮʽʻʶ ʡʦʛʦ ʩʠʩʪʝʤ. 

ʖ.ɸ. ɯʟʨʘʝʣʴ ʧʽʜʢʨʝʩʣʶʚʘʚ, ʱʦ ʷʢʱʦ ʪʝʨʤʽʥ çʢʦʥʪʨʦʣʴè ʚʢʣʶʯʘʻ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽ ʦʜʝʨʞʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʪʦ çʤʦʥʽʪʦʨʠʥʛè ʤʘʻ ʥʘ ʫʚʘʟʽ ʱʝ ʡ 

ʝʣʝʤʝʥʪʠ ʘʢʪʠʚʥʠʭ ʜʽʡ, ʪʦʙʪʦ ʝʣʝʤʝʥʪʠ ʫʧʨʘʚʣʽʥʥʷ (control ï ʘʥʛʣʽʡʩʴʢʦʶ 

ʦʟʥʘʯʘʻ ʷʢ ʢʦʥʪʨʦʣʴ, ʪʘʢ ʽ ʫʧʨʘʚʣʽʥʥʷ). ʆʪʞʝ, ʮʝʡ ʪʝʨʤʽʥ  ʟôʷʚʠʚʩʷ ʥʘ ʧʨʦʪʠʚʘʛʫ 

ʪʝʨʤʽʥʫ çʢʦʥʪʨʦʣʴè. ʋ ʥʘʰʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʪʝʨʤʽʥ çʢʦʥʪʨʦʣʴè 

ʧʝʨʝʜʙʘʯʘʻ ʪʽʣʴʢʠ ʦʜʝʨʞʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʾ ʽ ʥʝ ʧʝʨʝʜʙʘʯʘʻ ʘʢʪʠʚʥʠʭ ʜʽʡ. 

ʆʪʞʝ, ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʤʦʥʽʪʦʨʠʥʛʫ ʻ ʟʙʝʨʝʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʨʝʞʠʤʫ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʥʘ ɿʝʤʣʽ. ɺʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʜʦʚʢʽʣʣʷ ʥʝʦʙʭʽʜʥʦ 
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ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʡ ʘʥʘʣʽʟʫʚʘʪʠ ʦʙʦʚôʷʟʢʦʚʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʤʦʚ ʞʠʪʪʷ ʚʩʽʭ ʞʠʚʠʭ 

ʦʨʛʘʥʽʟʤʽʚ. ʊʽʣʴʢʠ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʙʫʜʫʪʴ ʟʘʙʝʟʧʝʯʝʥʽ ʫʤʦʚʠ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʽ 

ʨʦʟʚʠʪʢʫ ʞʠʪʪʷ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʙʽʦʤʦʥʽʪʦʨʠʥʛ ʻ ʚʘʞʣʠʚʽʰʦʶ ʩʢʣʘʜʦʚʦʶ 

ʯʘʩʪʠʥʦʶ ʤʦʥʽʪʦʨʠʥʛʫ ʚʟʘʛʘʣʽ ʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟʦʢʨʝʤʘ.  

ʄʦʥʽʪʦʨʠʥʛ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʠʡ ʟ ʚʠʨʽʰʝʥʥʷʤ ʥʘʩʪʫʧʥʠʭ ʟʘʜʘʯ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷʤ: 

-ʟʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤ ʩʪʘʥʫ ʧʨʠʨʦʜʥʠʭ  ʩʝʨʝʜʦʚʠʱ ʽ ʬʽʢʩʘʮʽʻʶ ʟʤʽʥ, ʱʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ; 

-ʟ ̔ ʥʩʪʨʫʤʝʥʪʘʣʴʥʠʤ ʘʙʦ ʽʥʰʠʤ  ʢʽʣʴʢʽʩʥʠʤ ʢʦʥʪʨʦʣʝʤ ʚʠʢʦʥʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʯʘʤʠ; 

-ʟ ʦʪʨʠʤʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʦʩʥʦʚʠ ʜʣʷ ʚʝʜʝʥʥʷ ʢʘʜʘʩʪʨʽʚ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ʽ ʟʜʽʡʩʥʝʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʦʙʣʽʢʫ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ; 

-ʟ ʚʠʷʚʣʝʥʥʷʤ ʽ ʦʮʽʥʢʦʶ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʪʝʥʜʝʥʮʽʡ ʫ ʩʪʘʥʽ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ʽ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʮʽʣʦʤʫ, ʘ ʪʘʢʦʞ ʧʨʦʛʥʦʟʦʤ ʾʭ ʨʦʟʚʠʪʢʫ ʟʘ 

ʽʩʥʫʶʯʦʛʦ ʘʙʦ ʟʤʽʥʥʦʛʦ ʨʽʚʥʷʭ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʠʨʦʜʥʽ ʝʢʦʣʦʛʽʯʥʽ ʩʠʩʪʝʤʠ ʡ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ; 

-ʟ ʦʮʽʥʢʦʶ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʪʘʥʫ ʢʦʞʥʦʛʦ ʟ ʦʙô̒ʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʟʜʘʣʝʛʽʜʴ 

ʚʩʪʘʥʦʚʣʝʥʽʡ ʥʦʨʤʽ ʪʘ ʧʨʠʡʥʷʪʪʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ  ʨʽʰʝʥʴ ʟʽ ʟʤʽʥʠ 

ʨʝʞʠʤʽʚ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ. 

ɿʘ ʩʫʯʘʩʥʠʤʠ ʫʷʚʣʝʥʥʷʤʠ ʤʦʥʽʪʦʨʠʥʛ ʮʝ ʩʠʩʪʝʤʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʡ 

ʢʦʥʪʨʦʣʶ ʟʘ ʩʪʘʥʦʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʟʘʧʦʙʽʛʘʥʥʷ ʚʧʣʠʚʫ 

ʧʨʠʨʦʜʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ, ʰʢʽʜʣʠʚʠʭ ʯʠ ʥʝʙʝʟʧʝʯʥʠʭ ʜʣʷ ʟʜʦʨʦʚ'ʷ 

ʣʶʜʠʥʠ, ʽʩʥʫʚʘʥʥʷ ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ. 

ɺʠʜʽʣʷʶʪʴ ʪʘʢʽ ʛʦʣʦʚʥʽ ʩʪʫʧʝʥʽ ʤʦʥʽʪʦʨʠʥʛʫ: 

1. ʄʦʥʽʪʦʨʠʥʛ ʛʣʦʙʘʣʴʥʠʡ ï ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʟʘʛʘʣʴʥʦʩʚʽʪʦʚʠʤʠ 

ʧʨʦʮʝʩʘʤʠ ʪʘ ʷʚʠʱʘʤʠ ʚ ʙʽʦʩʬʝʨʽ ɿʝʤʣʽ ʪʘ ʾʾ ʝʢʦʩʬʝʨʽ, ʚʢʣʶʯʘʶʯʠ ʚʩʽ 

ʝʢʦʣʦʛʽʯʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʪʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʨʦ ʚʠʥʠʢʥʝʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʠʭ 

ʩʠʪʫʘʮʽʡ. 

2. ʄʦʥʽʪʦʨʠʥʛ ʨʝʛʽʦʥʘʣʴʥʠʡ ï ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʨʦʮʝʩʘʤʠ ʪʘ ʷʚʠʱʘʤʠ ʚ 

ʤʝʞʘʭ ʷʢʦʛʦʩʴ ʨʝʛʽʦʥʫ, ʜʝ ʮʽ ʧʨʦʮʝʩʠ ʪʘ ʷʚʠʱʘ ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ ʷʢ ʟʘ 

ʧʨʠʨʦʜʥʠʤ ʭʘʨʘʢʪʝʨʦʤ, ʪʘʢ ʽ ʟʘ ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʚʧʣʠʚʦʤ ʚʽʜ ʙʘʟʦʚʦʛʦ ʬʦʥʫ, 

ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʚʩʽʻʾ ʙʽʦʩʬʝʨʠ. 

3. ʄʦʥʽʪʦʨʠʥʛ ʣʦʢʘʣʴʥʠʡ ï ʤʦʥʽʪʦʨʠʥʛ ʣʦʢʘʣʴʥʠʭ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʚʧʣʠʚʽʚ 

ʥʘ ʦʢʨʝʤʠʭ ʪʝʨʠʪʦʨʽʷʭ.  

ʈʦʟʨʽʟʥʷʶʪʴ ʪʘʢʦʞ ʤʦʥʽʪʦʨʠʥʛ ʜʦʚʢʽʣʣʷ ʠ ʙʽʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ. 

ʄʦʥʽʪʦʨʠʥʛ ʜʦʚʢʽʣʣʷ ʚʢʣʶʯʘʻ  ʩʠʩʪʝʤʫ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʦʮʽʥʢʠ ʪʘ ʢʦʥʪʨʦʣʶ ʟʘ 

ʩʪʘʥʦʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʨʦʟʨʦʙʢʠ ʜʽʡ ʚʽʜʥʦʩʥʦ ʡʦʛʦ ʦʭʦʨʦʥʠ, 
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ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʢʨʠʪʠʯʥʠʭ 

ʩʠʪʫʘʮʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʟʘʰʢʦʜʠʪʠ ʧʨʠʨʦʜʽ ʚ ʮʽʣʦʤʫ ʪʘ ʟʜʦʨʦʚ'ʶ ʣʶʜʠʥʠ ʟʦʢʨʝʤʘ. 

ɹ̔ ʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ï ʩʠʩʪʝʤʘ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʙʽʦʣʦʛʽʯʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ 

(ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷʤ, ʥʘʷʚʥʽʩʪʶ ʽʥʚʘʟʽʡʥʠʭ ʚʠʜʽʚ, ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʘʤʠ ʚʠʜʽʚ ʚ 

ʝʢʦʩʠʩʪʝʤʽ, ʾʭʥʽʤ ʩʪʘʥʦʤ, ʪʦʱʦ) ʘʙʦ ʦʮʽʥʢʘ  ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʙʽʦʣʦʛʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ (ʙʽʦʽʥʜʠʢʘʪʦʨʽʚ). ʈʽʟʥʦʚʠʜʥʽʩʪʶ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʻ ʬʽʪʦʤʦʥʽʪʦʨʠʥʛ. ʌʽʪʦʤʦʥʽʪʦʨʠʥʛ ʚʢʣʶʯʘʻ ʥʘʛʣʷʜ ʟʘ ʩʪʘʥʦʤ ʦʪʦʯʫʶʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʯʠʥʥʠʢʘʤʠ ʜʽʾ, ʘ ʪʘʢʦʞ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʤʽʥʠ ʦʪʦʯʫʶʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʦʮʽʥʢʫ ʡʦʛʦ ʤʘʡʙʫʪʥʴʦʛʦ ʩʪʘʥʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʩʣʠʥ. 

ɭ ʯʠʤʘʣʦ ʧʽʜʭʦʜʽʚ ʜʦ ʟʜʽʡʩʥʝʥʥʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘ 

ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ʆʜʠʥ ʽʟ ʧʽʜʭʦʜʽʚ ʚʽʜʦʙʨʘʞʝʥʦ ʚ ʪʘʙʣ. 1. 

 

ʊʘʙʣʠʮʷ 1. ʋʟʘʛʘʣʴʥʝʥʘ ʩʭʝʤʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ  

ʇʨʠʥʮʠʧ ʢʣʘʩʠʬʽʢʘʮʽʾ ɯʩʥʫʶʯʽ ʘʙʦ ʧʝʨʩʧʝʢʪʠʚʥʽ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ 

ɿʘ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʶ ʩʠʩʪʝʤʠ ɻʣʦʙʘʣʴʥʠʡ, ʚʢʣʶʯʘʶʯʠ ʬʦʥʦʚʠʡ ʪʘ ʧʘʣʝʦʤʦʥʪ̔ʦʨʠʥʛ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ, çʤʽʞʥʘʨʦʜʥʠʡè (ʤʦʥʽʪʦʨʠʥʛ 

ʪʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʧʝʨʝʥʦʩʫ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ), 

ʨʝʛʽʦʥʘʣʴʥʠʡ 

ɿʘ ʨʝʘʢʮʽʻʶ ʦʩʥʦʚʥʠʭ 

ʩʢʣʘʜʦʚʠʭ ʙʽʦʩʬʝʨʠ 

ɻʝʦʬʽʟʠʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ, ʙʽʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ (ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʛʝʥʝʪʠʯʥʠʡ), ʝʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ 

(ʚʢʣʶʯʘʶʯʠ ʛʝʦʬʽʟʠʯʥʠʡ ʽ ʙʽʦʣʦʛʽʯʥʠʡ 

ɿʘ ʦʩʥʦʚʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ 

ʙʽʦʩʬʝʨʠ 

ʄʦʥʽʪʦʨʠʥʛ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʟʤʽʥ ʚ ʘʪʤʦʩʬʝʨʽ, 

ʛʽʜʨʦʩʬʝʨʽ ʪʘ ʣʽʪʦʩʬʝʨʽ 

ɿʘ ʜʞʝʨʝʣʘʤʠ ʚʧʣʠʚʫ ʄʦʥʽʪʦʨʠʥʛ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʴ, ʽʥʛʨʝʜʽʻʥʪʥʠʡ 

ʤʦʥʽʪʦʨʠʥʛ (ʦʢʨʝʤʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, 

ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʠʧʨʦʤʽʥʶʚʘʥʴ, ʰʫʤʽʚ ʪʦʱʦ) 

ɿʘ ʬʘʢʪʦʨʘʤʠ ʚʧʣʠʚʫ ɹʽʦʪʠʯʥʠʡ ʪʘ ʘʙʽʦʪʠʯʥʠʡ 

ɿʘ ʨʽʚʥʝʤ ʛʦʩʪʨʦʪʠ ʪʘ 

ʛʣʦʙʘʣʴʥʦʩʪʽ 

ʄʦʥʽʪʦʨʠʥʛ ʦʢʝʘʥʫ, ʢʣʽʤʘʪʫ ɿʝʤʣʽ, ʤʦʥʽʪʦʨʠʥʛ 

ʦʟʦʥʦʩʬʝʨʠ ʪʦʱʦ 

ɿʘ ʤʝʪʦʜʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ  ɸʝʨʦʢʦʩʤʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ (ʜʠʩʪʘʥʮʽʡʥʽ ʤʝʪʦʜʠ). 

ʄʦʥʽʪʦʨʠʥʛ ʟʘ ʬʽʟʠʯʥʠʤʠ, ʭʽʤʽʯʥʠʤʠ ʪʘ ʙʽʦʣʦʛʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ 

ɿʘ ʩʠʩʪʝʤʥʽʩʪʶ ʧʽʜʭʦʜʫ ʄʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʠʡ ʘʙʦ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʡ (ʩʪʘʥʫ 

ʟʜʦʨʦʚ'ʷ ʥʘʩʝʣʝʥʥʷ), ʙʽʦʝʢʦʣʦʛʽʯʥʠʡ, ʢʣʽʤʘʪʠʯʥʠʡ. 

ɺʘʨʽʘʥʪʠ: ʙʽʦ-, ʛʝʦʝʢʦʣʦʛʽʯʥʠʡ, ʙʽʦʩʬʝʨʥʠʡ, ʧʨʠʨʦʜʥʦ-

ʛʦʩʧʦʜʘʨʩʴʢʠʡ ʪʘ ʽʥ. 

 

ɿʘʛʘʣʴʥʦʧʨʠʡʥʷʪʘ ʪʘʢʦʞ ʪʘʢʘ ʢʣʘʩʠʬʽʢʘʮʽʷ  ʚʠʜʽʚ ʤʦʥʽʪʦʨʠʥʛʫ: 

1. ʟʘʛʘʣʴʥʠʡ ʤʦʥʽʪʦʨʠʥʛ; 
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2. ʬʦʥʦʚʠʡ ʤʦʥʽʪʦʨʠʥʛ; 

3. ʣʘʥʜʰʘʬʪʥʠʡ ʤʦʥʽʪʦʨʠʥʛ; 

4. ʤʦʥʽʪʦʨʠʥʛ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ; 

5. ʤʦʥʽʪʦʨʠʥʛ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ; 

6. ʣʽʩʦʧʘʪʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ; 

7. ʤʦʥʽʪʦʨʠʥʛ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ; 

8. ʤʦʥʽʪʦʨʠʥʛ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ; 

9. ʤʦʥʽʪʦʨʠʥʛ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ; 

10.  ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ; 

11.  ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʩʫʰʽ; 

12.  ʤʦʥʽʪʦʨʠʥʛ ʤʦʨʽʚ ʽ ʦʢʝʘʥʽʚ; 

13.  ʤʦʥʽʪʦʨʠʥʛ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʴ (ʽʤʧʘʢʪʥʠʡ);  

14.  ʤʝʜʠʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ.   

ʆʪʞʝ, ʚ ʣʽʪʝʨʘʪʫʨʽ ʽ ʚ ʦʬʽʮʽʡʥʠʭ ʜʦʢʫʤʝʥʪʘʭ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʨʽʟʥʽ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʤʦʥʽʪʦʨʠʥʛʫ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʯʦʪʠʨʠ ʦʩʥʦʚʥʠʭ ʯʘʩʪʠʥʠ ʤʦʥʽʪʦʨʠʥʛʫ:  

ʘ) ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʜʦʚʢʽʣʣʷʤ ʽ ʘʥʪʨʦʧʦʛʝʥʥʠʤʠ ʯʠʥʥʠʢʘʤʠ;  

ʙ) ʘʥʘʣʽʟ ʡ ʦʮʽʥʢʘ ʩʪʘʥʫ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ;  

ʚ) ʧʝʨʝʜʙʘʯʝʥʥʷ ʟʤʽʥʠ ʩʪʘʥʫ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ;  

ʛ) ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʟ ʤʝʪʦʶ ʾʭ ʦʧʪʠʤʽʟʘʮʽʾ 

ʉʫʯʘʩʥʽ ʘʢʪʫʘʣʴʥʽ ʟʘʚʜʘʥʥ̫ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ: 

1) ʦʮʽʥʢʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ˇʨʫʥʪʽʚ, ʩʪʝʞʝʥʥʷ ʟʘ ʾʭ ʟʤʽʥʘʤʠ ʟ ʤʝʪʦʶ 

ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ʪʘ ʦʭʦʨʦʥʠ; 

2) ʚʠʚʯʝʥʥʷ ʩʪʘʥʫ ʚʫʣʠʯʥʠʭ, ʧʘʨʢʦʚʠʭ ʪʘ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ, ʱʦ ʟʘʟʥʘʶʪʴ  

ʟʥʘʯʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ; 

3) ʘʥʘʣʽʟ ʚ ʤʝʞʘʭ ʝʪʘʣʦʥʥʠʭ ʪʘ ʣʘʥʜʰʘʬʪʥʠʭ ʝʢʦʧʦʣʽʛʦʥʽʚ ʩʪʘʥʫ 

ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʪʘ ʜʦʥʥʠʭ ʧʦʢʣʘʜʽʚ;  

4) ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʪʘ ʟʤʽʥ  ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʫ ʯʘʩʦʚʦʤʫ ʪʘ 

ʧʨʦʩʪʦʨʦʚʦʤʫ ʚʠʤʽʨʘʭ: 

5) ʘʥʘʣʽʟ ʨʘʜʽʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʟ ʨʽʚʥʝʤ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʠʨʦʜʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ; 

6) ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʢʘʨʪʦʛʨʘʬʽʯʥʠʤʠ ʟʘʩʦʙʘʤʠ 

ʪʘ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ  ʡʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ; 

7) ʨʦʟʚʽʜʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʪʝʨʠʪʦʨʽʡ ʪʘ ʚʠʢʦʥʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʧʘʩʧʦʨʪʠʟʘʮʽʾ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʆʩʥʦʚʥʽ ʤʝʪʦʜʠ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʣʽʜʥʝ  ʟʜʽʡʩʥʝʥʥʷ  

ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʪʦʜʠ 
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ʚʠʟʥʘʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ, ʾʭ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ,  ʧʦʚʥʦʪʠ ʟʽʙʨʘʥʦʾ  

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʽʜʩʫʤʢʽʚ ʜʦʩʣʽʜʞʝʥʴ ʥʘʫʢʦʚʠʭ ʦʨʛʘʥʽʟʘʮʽʡ.  

ʆ.ʇ. ʆʣʴʭʦʚʠʯ ʽ ʄ.ʄ. ʄʫʩʽʻʥʢʦ (2005) ʜʦ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʤʝʪʦʜʽʚ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʚʽʜʥʦʩʷʪʴ: 

1. ʉʪʘʪʠʩʪʠʯʥʠʡ ʤʝʪʦʜ. ʆʙʨʦʙʢʘ ʜʘʥʠʭ ʧʨʦ ʚʠʢʠʜʠ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ 

ʚ ʦʪʦʯʫʶʯʝ ʩʝʨʝʜʦʚʠʱʝ, ʦʙ'ʻʤʠ ʩʢʠʜʘʥʥʷ ʩʧʨʘʮʴʦʚʘʥʠʭ ʥʝʦʯʠʱʝʥʠʭ ʡ 

ʦʯʠʱʝʥʠʭ ʚʦʜ, ʟʘʭʦʨʦʥʝʥʥʷ ʚʽʜʭʦʜʽʚ, ʨʝʟʫʣʴʪʘʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ʫ ʤʝʞʘʭ 

ʧʨʦʤʠʩʣʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʩʘʥʝʧʽʜʝʤʩʪʘʥʮʽʡ ʪʘ ʤʝʪʝʦʩʪʘʥʮʽʡ ʟʘ ʦʩʪʘʥʥʽ 5ï10 

ʨʦʢʽʚ. ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʨʦ ʦʙ'ʻʤʠ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʢʣʘʩʠʬʽʢʘʮʽʷ ʪʝʨʠʪʦʨʽʡ ʟʘ ʩʪʫʧʝʥʝʤ ʪʦʢʩʠʯʥʦʩʪʽ. 

2. ʂʘʨʪʦʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ. ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʘʩʰʪʘʙʽʚ 

ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʜʝʛʨʘʜʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʚʢʣʶʯʘʻ ʘʥʘʣʽʟ: 

- ʭʦʜʫ ʨʦʟʚʠʪʢʫ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʦʟʥʘʢ ʜʝʛʨʘʜʘʮʽ;ʾ 

-ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʷʢ ʨʝʟʫʣʴʪʘʪ ʜʽʷʣʴʥʦʩʪʽ 

ʧʨʦʤʠʩʣʦʚʠʭ ʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ; 

- ʟʘʛʘʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʢʘʨʪ ʪʝʨʠʪʦʨʽʡ, ʷʢʽ  ʧʽʜʣʷʛʘʶʪʴ ʦʙʩʪʝʞʝʥʥʶ; 

- ʩʧʝʮʽʘʣʴʥʠʭ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʦʙʚʦʜʥʝʥʥʷ, ʟʨʦʰʝʥʥʷ, 

ʦʩʫʰʝʥʥʷ, ʟʘʣʽʩʥʝʥʥʷ), ʾʭ ʟʤʽʥʠ ʟʘ ʧʝʨʽʦʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʠʪʦʨʽʾ; 

ɽʢʦʣʦʛʽʯʥʽ ʢʘʨʪʠ ʤʦʞʥʘ ʦʙ'ʻʜʥʘʪʠ ʚ ʪʨʠ ʛʨʫʧʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʥʘ 

ʦʩʥʦʚʽ ʯʦʛʦ ʾʭ ʩʢʣʘʜʘʶʪʴ: 

1) ʟʘ ʧʣʦʱʠʥʥʠʤʠ ʝʢʩʧʝʜʠʮʽʡʥʦ-ʧʦʣʴʦʚʠʤʠ ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ; 

2) ʟʘ ʧʨʦʝʢʪʥʦʶ ʜʦʢʫʤʝʥʪʘʮʽʻʶ ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʧʨʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ʜʦʚʢʽʣʣʷ,  ʷʢʽ ʟʽʙʨʘʥ ̔ʫ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʦʨʛʘʥʽʟʘʮʽʷʭ; 

3) ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʦʣʴʦʚʠʭ ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʘʪʣʘʩʫ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʙʨʫʜʥʝʥʴ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʩʽ ʪʨʠ ʪʠʧʠ ʢʘʨʪ. 

3. ʃʘʙʦʨʘʪʦʨʥʽ ʤʝʪʦʜʠ. ʎʝ ʚʘʞʣʠʚʽʰʽ ʤʝʪʦʜʠ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. ɰʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʫʢʦʚʽ ʟʘʢʣʘʜʠ ʜʣʷ ʪʦʛʦ, ʱʦʙ  ʦʪʨʠʤʘʪʠ 

ʧʝʨʚʠʥʥʫ ʽʥʬʦʨʤʘʮʽʶ. 

4. ɸʥʘʣʽʟ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ. ɺʠʢʦʥʫʶʪʴ ʜʣʷ ʪʦʛʦ, ʱʦʙ  ʫʟʛʦʜʠʪʠ 

ʜʘʥ̔, ʱʦ ʦʪʨʠʤʘʥʽ ʥʘʫʢʦʚʠʤʠ ʫʩʪʘʥʦʚʘʤʠ, ʟ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

ʊʘʢ, ʘʥʘʣʽʟ ʨʦʟʧʦʜʽʣʫ ʥʘʧʨʷʤʢʽʚ ʚʽʪʨʽʚ ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʤʘʻ ʩʫʪʪʻʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʚ'ʷʟʢʫ ʟʘʭʚʦʨʶʚʘʥʴ ʣʶʜʠʥʠ ʽʟ ʪʝʨʠʪʦʨʽʷʤʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ  

ʛʘʟʦʧʦʜʽʙʥʠʭ ʪʦʢʩʠʢʘʥʪʽʚ, ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʦʪʨʫʪʦʭʽʤʽʢʘʪʽʚ ʪʘ ʽʥʰʠʭ ʦʪʨʫʡʥʠʭ 

ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʜʦʚʢʽʣʣʷ. 
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ɽʢʦʣʦʛʽʯʥʽ ʤʦʥʽʪʦʨʠʥʛʦʚʽ  ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʪʨʠʚʘʣʽʩʪʶ ʧʦʜʽʣʷʶʪʴ ʥʘ ʯʦʪʠʨʠ 

ʪʠʧʠ: 

ʘ) ʨʝʢʦʛʥʦʩʮʠʨʫʚʘʣʴʥʽ, ʘʙʦ ʦʟʥʘʡʦʤʣʶʚʘʣʴʥʽ ï ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ 

ʚʽʜʟʥʘʯʘʶʪʴ ʣʠʰʝ ʤʦʞʣʠʚʠʡ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʚʠ̫ʚʣʷʶʪʴ ʪʦʯʢʠ ʚʽʜʙʦʨʫ ʧʨʦʙ, ʘ ʪʘʢʦʞ ʟʘʛʘʣʴʥʫ ʾʭ ʢʽʣʴʢʽʩʪʴ, ʚʩʪʘʥʦʚʣʶʶʪʴ 

ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ ʪʦʱʦ; 

ʙ) ʢʦʨʦʪʢʦʯʘʩʥʽ (ʩʝʟʦʥʥʽ ʘʙʦ ʦʜʥʦʨʽʯʥʽ) ï ʙʝʨʫʪʴ ʟʨʘʟʢʠ ʨʦʩʣʠʥʥʦʩʪʽ, 

ˇʨʫʥʪʽʚ, ʜʦʥʥʠʭ ʧʦʢʣʘʜʽʚ, ʧʨʦʙʠ ʚʦʜ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ ʜʣʷ ʘʥʘʣʽʟʽʚ ʫ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʘʭ ʘʙʦ ʚʠʢʦʥʫʶʪʴ ʧʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʟʤʽʥʘʤʠ 

ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʪʘ ʟʘ ʨʝʘʢʮʽʷʤʠ ʙʽʦʪʠ ʽ ʦʮʽʥʶʶʪʴ ʨʽʚʝʥʴ 

ʟʘʙʨʫʜʥʝʥʥʷ; 

ʚ) ʜʦʚʛʦʪʨʠʚʘʣʽ (ʥʝ ʤʝʥʰ ʷʢ ʪʨʠʨʽʯʥʽ) ï ʜʦʩʣʽʜʞʫʶʪʴ ʧʦʩʝʟʦʥʥʽ ʘʙʦ ʨʽʯʥʽ 

ʟʤʽʥʠ  ʩʪʘʥʫ ʟʘʙʨʫʜʥʝʥʥʷ, ʚʠʟʥʘʯʘʶʪʴ  ʤʦʞʣʠʚʦʩʪʽ ʚʽʜʪʚʦʨʝʥʥʷ  ʚʠʚʯʘʻʤʠʭ 

ʝʢʦʩʠʩʪʝʤ; 

ʛ) ʩʪʘʮʽʦʥʘʨʥʽ (ʙʘʛʘʪʦʨʽʯʥʽ) ï ʧʝʨʝʜʙʘʯʘʶʪʴ ʦʨʛʘʥʽʟʘʮʽʶ ʩʪʘʮʽʦʥʘʨʥʠʭ 

ʥʘʫʢʦʚʠʭ ʩʪʘʥʮʽʡ ʟ ʤʝʪʦʶ ʚʽʜʙʦʨʫ ʟʨʘʟʢʽʚ ʥʘ ʧʦʩʪʽʡʥʠʭ  ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʢʘʭ.  

ɼʦ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʥʦʩʷʪʴ ʣʠʰʝ ʩʪʘʮʽʦʥʘʨʥʽ ʪʘ ʜʦʚʛʦʪʨʠʚʘʣʽ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

 

ʂʦʥʪʨʦʣʴʥʽ  ʟʘʧʠʪʘʥʥʷ 

1. ʑʦ ʪʘʢʝ ʤʦʥʽʪʦʨʠʥʛ? ʂʦʣʠ ʚʠʥʠʢ ʪʝʨʤʽʥ çʤʦʥʽʪʦʨʠʥʛè? 

2. ʅʘʟʚʽʪʴ ʪʨʠ ʛʦʣʦʚʥʠʭ ʩʪʫʧʝʥʷ ʤʦʥʽʪʦʨʠʥʛʫ. ʈʦʟʢʘʞʽʪʴ ʧʨʦ ʥʠʭ. 

3. ʑʦ ʪʘʢʝ ʙʽʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ, ʬʽʪʦʤʦʥʽʪʦʨʠʥʛ? 

4. ʗʢʽ ʽʩʥʫʶʪʴ ʚʠʜʠ  ʤʦʥʽʪʦʨʠʥʛʫ? 

5. ʈʦʟʢʘʞʽʪʴ ʧʨʦ ʘʢʪʫʘʣʴʥʽ ʟʘʚʜʘʥʥʷ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

6. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

7. ʅʘ ʷʢʽ ʪʠʧʠ ʧʦʜʽʣʷʶʪʴʩʷ ʝʢʦʣʦʛʽʯʥʽ ʤʦʥʽʪʦʨʠʥʛʦʚʽ  ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ    

ʪʨʠʚʘʣʽʩʪʶ? 
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ʈʆɿɼɯʃ 2. ʌɯʊʆɯʅɼʀʂɸʎɯʗ ʊɸ ʌɯʊʆʄʆʅɯʊʆʈʀʅɻ 

ɸʅʊʈʆʇʆɻɽʅʅʆ ʇʆʈʋʐɽʅʀʍ ʅɸɿɽʄʅʀʍ ɽʂʆʉʀʉʊɽʄ  

 

 

2.1.ʊʠʧʠ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʪʘ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ʨʽʚʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ 

 

ɺʽʜʦʤʦ, ʱʦ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʩʫʤʽʰʽ ʛʘʟʽʚ: 21% ï ʢʠʩʥʶ, 

78% ï ʘʟʦʪʫ, 0,03% ï ʚʫʛʣʝʮʶ, ʙʣʠʟʴʢʦ 1% ʘʨʛʦʥʫ ʪʘ ʚʦʜʷʥʦʾ ʧʘʨʠ. ɺʠʢʠʜʠ ʷʢ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ, ʪʘʢ ʽ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʚʘʣʠ ʘʪʤʦʩʬʝʨʫ 

ʤʽʣʴʡʦʥʠ ʨʦʢʽʚ. 

ɼʞʝʨʝʣʘ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʘʪʤʦʩʬʝʨʫ ʨʝʯʦʚʠʥ ʤʦʞʥʘ 

ʨʦʟʪʘʰʫʚʘʪʠ ʚ ʪʘʢʦʤʫ ʧʦʨʷʜʢʫ: 1) ʩʪʘʮʽʦʥʘʨʥʽ ʜʞʝʨʝʣʘ (ʟʛʦʨʷʥʥʷ ʧʘʣʠʚʘ); 

2) ʨʫʭʦʤʽ ʜʞʝʨʝʣʘ (ʪʨʘʥʩʧʦʨʪ); 3) ʯʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ; 4) ʢʦʣʴʦʨʦʚʘ ʤʝʪʘʣʫʨʛʽʷ; 

5) ʭʽʤʽʯʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ; 6) ʚʠʜʦʙʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ (ʥʝ ʤʝʪʘʣʽʚ); 

7) ʥʘʬʪʦʧʝʨʝʨʦʙʥʽ ʟʘʚʦʜʠ; 8) ʮʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ; 9) ʭʘʨʯʦʚʘ ʪʘ 

ʬʫʨʘʞʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ. 

 ʉʣʦʚʦ ʟʘʙʨʫʜʥʝʥʥʷ ʩʪʘʣʦ ʟʘʥʘʜʪʦ ʚʞʠʚʘʥʠʤ ʽ ʟʚʠʯʥʠʤ ʫ ʥʘʰʦʤʫ ʞʠʪʪʽ.  

ɿʘʙʨʫʜʥʝʥʥʷ ï ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʦʪʦʯʫʶʯʝ ʩʝʨʝʜʦʚʠʱʝ ʘʙʦ ʚʠʥʠʢʥʝʥʥʷ ʚ 

ʥʴʦʤʫ ʥʦʚʠʭ, ʟʘʟʚʠʯʘʡ ʥʝ ʭʘʨʘʢʪʝʨʥʠʭ ʭʽʤʽʯʥʠʭ ʽ ʬʽʟʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʡ 

ʙʽʦʣʦʛʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʟʘʚʜʘʶʪʴ ʰʢʦʜʫ ʣʶʜʠʥʽ ʪʘ ʧʨʠʨʦʜʥʠʤ ʝʢʦʩʠʩʪʝʤʘʤ. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʚʠʜʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩ.1. 

 

 

 

ʈʠʩ. 1. ʂʣʘʩʠʬʽʢʘʮʽʷ ʚʠʜʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 



  

28 

 

ɺʠʜʽʣʷʶʪʴ ʘʥʪʨʦʧʦʛʝʥʥʝ ʪʘ ʧʨʠʨʦʜʥʝ ʟʘʙʨʫʜʥʝʥʥʷ. ɸʥʪʨʦʧʦʛʝʥʥʝ ï ʻ 

ʥʘʩʣʽʜʢʦʤ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ (ʧʨʦʤʠʩʣʦʚʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʪʝʧʣʦʝʥʝʨʛʝʪʠʢʘ, 

ʪʨʘʥʩʧʦʨʪ, ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʪʘ ʽʥ.). ɺʦʥʦ ʟʘ ʩʪʫʧʝʥʝʤ ʚʧʣʠʚʫ ʤʦʞʝ 

ʧʝʨʝʚʝʨʰʫʚʘʪʠ ʧʨʠʨʦʜʥʝ, ʷʢʝ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʪʫʞʥʠʭ ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ (ʧʦʞʝʞʽ, ʚʫʣʢʘʥʽʯʥʘ ʜʽʷʣʥɹ̔ ʩʪʴ, 

ʧʠʣʦʚʽ ʙʫʨʽ ʪʦʱʦ). ɺʩʽ ʚʽʜʦʤʽ ʚʠʜʠ ʟʘʙʨʫʜʥʝʥʥʷ ʨʦʟʧʦʜʽʣʷʶʪʴ ʥʘ ʪʘʢʽ ʦʩʥʦʚʥʽ: 

ʬʽʟʠʯʥʝ, ʭʽʤʽʯʥʝ ʪʘ ʙʽʦʣʦʛʽʯʥʝ.  

ʌʽʟʠʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʚʠʢʣʠʢʘʻʪʴʩʷ ʟʤʽʥʘʤʠ ʭʚʠʣʴʦʚʠʭ, ʨʘʜʽʘʮʽʡʥʠʭ ʡ 

ʪʝʤʧʝʨʘʪʫʨʥʦ-ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦʚʢʽʣʣʷ. ʊʘʢ, ʪʝʧʣʦʚʠʡ ʚʧʣʠʚ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʧʦʨʫʰʝʥʥʽ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʫ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ 

ʫʤʦʚʠ ʞʠʪʪʷ ʣʶʜʝʡ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʤʽʩʪ ʦʩʝʨʝʜʢʘʤʠ ʪʝʧʣʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ :̒ 

ʪʝʧʣʦʪʨʘʩʠ (50ï150 Áʉ), ʧʽʜʟʝʤʥʽ ʛʘʟʦʧʨʦʚʦʜʠ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ (140ï

160Áʉ), ʟʙʽʨʥʽ ʢʦʣʝʢʪʦʨʠ ʽ ʢʦʤʫʥʽʢʘʮʽʾ (35ï45 Áʉ) ʪʘ ʽʥ. ʌʽʟʠʯʥʠʤ  ʟʘʙʨʫʜʥʝʥʥʷʤ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ (ʘʥʪʝʥʠ ʪʝʣʝ- ʽ 

ʨʘʜʽʦʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʪʘʥʮʽʡ, ʚʠʩʦʢʦʚʦʣʴʪʥʽ ʣʽʥʽʾ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ, 

ʝʣʝʢʪʨʦʧʽʜʩʪʘʥʮʽʾ, ʨʷʜ ʝʣʝʢʪʨʦʧʨʠʣʘʜʽʚ), ʘ ʪʘʢʦʞ ʚʧʣʠʚ ʰʫʤʫ. ɺʠʟʥʘʯʝʥʦ, ʱʦ 

ʪʨʠʚʘʣʘ ʜʽ̫ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʧʦʣʽʚ ʪʘ ʰʫʤ ʚʠʢʣʠʢʘʶʪʴ ʥʘʚʽʪʴ ʫ ʟʜʦʨʦʚʠʭ 

ʣʶʜʝʡ ʧʦʯʫʪʪʷ ʘʧʘʪʽʾ, ʧʝʨʝʚʪʦʤʫ, ʛʦʣʦʚʥʠʡ ʙʽʣʴ ʪʘ ʽʥ.  

ʍʽʤʽʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ï ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ 

ʦʪʦʯʫʶʯʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʘ ʪʘʢʦʞ ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʥʴʦʛʦ ʥʝ ʚʣʘʩʪʠʚʠʭ ʡʦʤʫ 

ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʘʙʦ ʚ ʢʽʣʴʢʦʩʪʷʭ ʚʠʱʠʭ ʟʘ ʥʦʨʤʫ. ʍʽʤʽʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʜʣʷ 

ʣʶʜʠʥʠ ʽ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʻ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʠʤ. ɺʦʥʦ ʦʪʨʫʶʻ ʜʦʚʢʽʣʣʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʪʦʢʩʠʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ (ʜʽʦʢʩʠʥʠ, ʜʝʪʝʨʛʝʥʪʠ, ʚʘʞʢʽ ʤʝʪʘʣʠ, 

ʧʝʩʪʠʮʠʜʠ, ʧʣʘʩʪʤʘʩʠ, ʛʘʟʦʧʦʜʽʙʥʽ ʩʧʦʣʫʢʠ: ʘʤʽʘʢ, ʦʢʩʠʜ ʩʽʨʢʠ, ʩʽʨʢʦʚʦʜʝʥʴ, 

ʭʣʦʨ ʪʘ ʽʥ.). ʋ ʥʘʰ ʯʘʩ ʫ ʦʪʦʯʫʶʯʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʟʘ ʜʘʥʠʤʠ ʩʧʝʮʽʘʣʽʩʪʽʚ, 

ʟʥʘʭʦʜʠʪʴʩʷ 7ï8,6 ʤʣʥ. ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʯʠʩʝʣʴʥʽʩʪʴ ʷʢʠʭ 

ʟʨʦʩʪʘʻ ʥʘ 250 ʪʠʩ. ʥʦʚʠʭ ʩʧʦʣʫʢ ʱʦʨʽʯʥʦ. ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ 

ʜʽʶʪʴ ʷʢ ʤʫʪʘʛʝʥʠ ʪʘ ʢʘʥʮʝʨʦʛʝʥʠ. ɿʘ ʩʧʠʩʢʦʤ, ʱʦ ʙʫʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ 

ʝʢʩʧʝʨʪʘʤʠ (ʖʅɽʉʂʆ), ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʠʤʠ ʻ 200: ʘʟʙʝʩʪ, ʙʝʥʟʧʽʨʝʥ, ʙʝʥʟʦʣ, 

ʚʘʞʢʽ ʤʝʪʘʣʠ (ʥʘʡʙʽʣʴʰ ʭʨʦʤ, ʨʪʫʪʴ, ʢʘʜʤʽʡ, ʩʚʠʥʝʮʴ), ʧʝʩʪʠʮʠʜʠ, ʭʘʨʯʦʚʽ 

ʜʦʙʘʚʢʠ ʽ ʬʘʨʙʥʠʢʠ ʪʦʱʦ.  

ɹʽʦʣʦʛʽʯʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ï ʧʦʚ'ʷʟʘʥʝ ʟ ʜʽʷʣʴʥʽʩʪʶ ʣʶʜʠʥʠ ʘʙʦ ʚʠʧʘʜʢʦʚʝ 

ʧʨʠʚʥʝʩʝʥʥʷ ʚ ʝʢʦʩʠʩʪʝʤʠ ʥʝ ʚʣʘʩʪʠʚʠʭ ʾʤ ʚʠʜʽʚ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ (ʨʦʩʣʠʥ, 

ʪʚʘʨʠʥ ʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ). ʄʘʩʦʚʝ ʨʦʟʤʥʦʞʝʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ ʦʨʛʘʥʽʟʤʽʚ ʯʘʩʪʦ 

ʩʧʨʠʯʠʥʷʻ ʥʝʙʘʞʘʥʽ ʝʬʝʢʪʠ.  

ɼʞʝʨʝʣʘʤʠ ʙʽʦʣʦʛʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʻ ʤôʷʩʦʢʦʤʙʽʥʘʪʠ, ʧʦʙʫʪʦʚʽ 

ʩʪʦʢʠ, ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʨʦʤʠʩʣʦʚʦʛʦ ʙʽʦʩʠʥʪʝʟʫ, ʷʢʽ ʚʠʨʦʙʣʷʶʪʴ ʬʝʨʤʝʥʪʠ, 
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ʘʥʪʠʙʽʦʪʠʢʠ, ʩʠʨʦʚʘʪʢʠ, ʚʘʢʮʠʥʠ, ʙʽʦʢʦʥʮʝʥʪʨʘʪʠ, ʢʦʨʤʦʚʠʡ ʙʽʣʦʢ, ʪʘ ʽʥ. ʋ 

ʚʠʢʠʜʘʭ ʮʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʻ ʞʠʚʽ ʢʣʽʪʠʥʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʅʘʜʤʽʨʥʝ ʧʦʰʠʨʝʥʥʷ 

ʜʝʷʢʠʭ ʩʠʥʘʥʪʨʦʧʥʠʭ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʪʘʢʦʞ ʚʽʜʥʷʪʴ ʜʦ ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʥʘʢʦʧʠʯʝʥʥʷ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʫ ʤʽʩʪʘʭ, ʥʘʷʚʥʽʩʪʴ 

ʟʚʘʣʠʱ ʧʨʠʟʚʝʣʠ ʜʦ ʩʫʪʪʻʚʦʛʦ ʟʨʦʩʪʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʛʦʣʫʙʽʚ, ʢʦʤʘʭ, ʚʦʨʦʥ, 

ʱʫʨʽʚ ʪʘ ʽʥ.  

ɿʘʙʨʫʜʥʶʚʘʯ ï ʙʫʜʴ-ʷʢʠʡ ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʘʙʦ ʧʨʠʨʦʜʥʠʡ ʬʽʟʠʯʥʠʡ ʯʠʥʥʠʢ, 

ʭʽʤʽʯʥʘ ʨʝʯʦʚʠʥʘ ʘʙʦ ʙʽʦʣʦʛʽʯʥʠʡ ʚʠʜ, ʷʢʠʡ ʧʦʪʨʘʧʣʷʻ ʚ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ 

ʘʙʦ ʚʠ̫ʚʣʷʻʪʴʩʷ ʚ ʥʴʦʤʫ ʚ ʢʽʣʴʢʦʩʪʷʭ, ɦ ʦ ʧʝʨʝʚʠʱʫʶʪ ɹʬʦʥʦʚʫ, ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ. ɺʠʜʽʣʷʶʪʴ ʩʪʽʡʢʽ ʟʘʙʨʫʜʥʶʚʘʯʽ, ʷʢʽ ʟʘʣʠʰʘʶʪʴʩʷ ʚ 

ʩʝʨʝʜʦʚʠʱʽ ʪʨʠʚʘʣʠʡ ʯʘʩ ʽ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ ʪʨʦʬʽʯʥʠʭ ʣʘʥʮʶʛʘʭ. 

ɿʘʙʨʫʜʥʶʚʘʯʽ ʨʝʘʛʫʶʪʴ ʟ ʢʦʤʧʦʥʝʥʪʘʤʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ʄʽʞ 

ʛʘʟʦʧʦʜʽʙʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʧʨʦʤʠʩʣʦʚʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʠʢʠʜʽʚ ʽ ʘʪʤʦʩʬʝʨʥʠʤ 

ʧʦʚʽʪʨʷʤ ʚʽʜʙʫʚʘʶʪʴʩʷ ʩʢʣʘʜʥʽ ʨʝʘʢʮʽʾ ʩʠʥʪʝʟʫ ʽ ʨʦʟʧʘʜʫ, ʚʽʜʥʦʚʣʝʥʥʷ ʡ 

ʦʢʠʩʥʝʥʥʷ. ɼʝʷʢʽ ʟ ʥʠʭ ʧʦʯʠʥʘʶʪʴʩʷ ʟ ʤʦʤʝʥʪʫ ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʘʪʤʦʩʬʝʨʫ, ʽʥʰʽ 

ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʜʣʷ ʮʴʦʛʦ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ï ʥʝʦʙʭʽʜʥʠʭ ʨʝʘʛʝʥʪʽʚ, ʩʦʥʷʯʥʦʛʦ 

ʩʚʽʪʣʘ ʪʘ ʽʥʰʠʭ ʯʠʥʥʠʢʽʚ. 

ʅʘʜʭʦʜʞʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʫ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʷʢ 

ʧʨʘʚʠʣʦ, ʤʦʞʝ ʤʘʪʠ ʥʝʩʧʨʠʷʪʣʠʚʽ ʥʘʩʣʽʜʢʠ. ʊʘʢ, ʟʘʙʨʫʜʥʝʥʥʷ ʩʧʨʠʯʠʥʷʻ: 

- ʰʢʦʜʫ ʨʦʩʣʠʥʥʦʤʫ ʽ ʪʚʘʨʠʥʥʦʤʫ ʩʚʽʪʫ (ʧʘʜʽʥʥ̫  ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ, ʣʽʩʽʚ ʽ ʚʠʤʠʨʘʥʥʷ ʪʚʘʨʠʥ);  

- ʟʥʠʞʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ;  

- ʰʢʦʜʫ ʤʘʡʥʫ (ʢʦʨʦʟʽʷ ʤʝʪʘʣʽʚ, ʨʫʡʥʚ̔ʥʠʡ ʚʧʣʠʚ ʥʘ ʘʨʭʽʪʝʢʪʫʨʥʽ ʩʧʦʨʫʜʠ 

ʪʘ ʽʥ.);  

- ʥʝʙʝʟʧʝʢʫ ʟʜʦʨʦʚ'ʶ ʣʶʜʠʥʠ ʪʦʱʦ. 

ʈʦʟʛʣʷʥʝʤʦ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʥʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ. ɼʽʦʢʩʠʥ 

ï ʥʘʡʙʽʣʴʰ ʪʦʢʩʠʯʥʘ ʡ ʜʦʙʨʝ ʚʠʚʯʝʥʘ ʨʝʯʦʚʠʥʘ. ɺʠʟʥʘʯʝʥʘ ʾʾ ʪʝʨʘʪʦʛʝʥʥʘ, 

ʤʫʪʘʛʝʥʥʘ ʽ ʢʘʥʮʝʨʦʛʝʥʥʘ ʜʽʷ. ʅʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʟʜʘʪʥʽʩʪʴ ʜʦ ʥʘʨʦʜʞʝʥʥʷ 

ʜʽʪʝʡ. ɺʠʩʦʢʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʽʦʢʩʠʥʫ ʚʠʢʣʠʢʘʶʪʴ ʚʘʞʢʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʰʢʽʨʠ ï 

ʭʣʦʨʘʢʥʝ. ʆʢʩʠʜʠ ʩʽʨʢʠ ï ʚʠʢʣʠʢʘʶʪʴ ʧʦʜʨʘʟʥʝʥʥʷ ʽ ʧʦʰʢʦʜʞʝʥʥʷ ʩʣʠʟʦʚʠʭ 

ʦʙʦʣʦʥʦʢ ʫ ʣʶʜʠʥʠ ʽ ʪʚʘʨʠʥ, ʩʧʘʟʤʠ ʙʨʦʥʭʽʚ ʽ ʢʘʰʝʣʴ ʚʥʘʩʣʽʜʦʢ ʧʦʜʨʘʟʥʝʥʥʷ 

ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ. ʊʨʠʚʘʣʠʡ ʚʧʣʠʚ ʧʨʠʟʚʦʜʠʪʴ ʩʧʦʯʘʪʢʫ ʜʦ ʧʦʯʝʨʚʦʥʽʥʥʷ 

ʷʟʠʢʘ, ʧʦʪʽʤ ʜʦ ʟʘʧʘʣʝʥʥʷ ʽ ʥʘʙʨʷʢʫ ʣʝʛʝʥʽʚ, ʜʦ ʧʝʨʝʙʦʾʚ ʩʝʨʮʝʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʧʦʨʫʰʝʥʥʶ ʢʨʦʚʦʦʙʽʛʫ ʽ ʟʫʧʠʥʮʽ ʜʠʭʘʥʥʷ. ɿʘ ʜʽʾ ʦʢʩʠʜʽʚ ʥʽʪʨʦʛʝʥʫ ʚʠʥʠʢʘʶʪʴ 

ʛʦʩʪʨʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ. ʇʨʠ ʛʦʩʪʨʦʤʫ ʦʪʨʫʻʥʥʽ ʤʦʞʝ ʨʦʟʚʠʚʘʪʠʩʷ 

ʥʘʙʨʷʢ ʣʝʛʝʥʽʚ. ʆʟʥʘʢʠ ʭʨʦʥʽʯʥʦʛʦ ʦʪʨʫʻʥʥʷ ï ʛʦʣʦʚʥʠʡ ʙʽʣʴ, ʙʝʟʩʦʥʥʷ, ʢʘʰʝʣʴ, 

ʚʠʨʘʟʢʠ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ. ɺʫʛʣʝʚʦʜʥʽ ʟ ʥʝʚʝʣʠʢʠʤ ʯʠʩʣʦʤ ʘʪʦʤʽʚ (ʛʝʢʩʘʥ, 
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ʤʝʪʘʥ, ʙʝʥʟʠʥ, ʧʝʥʪʘʥ) ï ʚʦʣʦʜʽʶʪʴ ʥʘʨʢʦʪʠʯʥʦʶ ʜʽ̒ʁ . ɺʦʥʠ ʧʨʦʚʦʢʫʶʪʴ 

ʟʘʧʘʤʦʨʦʯʝʥʥʷ, ʛʦʣʦʚʥʠʡ ʙʽʣʴ. ʅʝʥʘʩʠʯʝʥʽ ʚʫʛʣʝʚʦʜʥʽ ï ʩʠʣʴʥʽ ʢʘʥʮʝʨʦʛʝʥʠ 

(ʙʫʪʘʜʽʻʥ). ɻʝʢʩʘʥ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʚʘʞʢʽ ʫʨʘʞʝʥʥʷ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ. 

ʌʦʨʤʘʣʴʜʝʛʽʜ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʣʝʨʛʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʧʦʜʨʘʟʥʶʻ ʦʯʽ, ʩʣʠʟʦʚʽ ʛʦʨʣʘ ʽ 

ʥʦʩʘ, ʧʨʠʧʫʩʢʘʶʪʴ ʡʦʛʦ ʢʘʥʮʝʨʦʛʝʥʥʫ ʜʽʶ. ʌʦʪʦʦʢʩʠʜʘʥʪʠ ʚʠʥʠʢʘʶʪʴ ʟʘ ʜʽʾ 

ʩʦʥʷʯʥʦʛʦ ʩʚʽʪʣʘ ʽʟ ʦʢʩʠʜʽʚ ʘʟʦʪʫ ʽ ʚʫʛʣʝʚʦʜʥʽʚ (ʦʟʦʥ, ʧʝʨʦʢʩʽʘʮʝʪʠʣʥʽʪʨʘʪ ʪʘ 

ʽʥ.). ɺʦʥʠ ʚʠʢʣʠʢʘʶʪʴ ʫ ʣʶʜʠʥʠ ʟʘʧʘʣʝʥʥʽ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ, ʫʰʢʦʜʞʫʶʪʴ 

ʜʠʭʘʣʴʥʫ ʩʠʩʪʝʤʫ, ʪʢʘʥʠʥʫ ʣʝʛʝʥʽʚ. ɿʘʟʚʠʯʘʡ ʚʠʤʽʨʶʶʪʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʠʰʝ 

ʦʟʦʥʫ ʷʢ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʦʛʦ ʟ ʬʦʪʦʦʢʩʠʜʘʥʪʽʚ. ʉʠʤʧʪʦʤʠ ʭʨʦʥʽʯʥʦʛʦ 

ʦʪʨʫʻʥʥʷ ʩʚʠʥʮʝʤ ï ʛʦʣʦʚʥʠʡ ʙʽʣʴ, ʧʦʨʫʰʝʥʥʷ ʬʫʥʢʮʽʡ ʰʣʫʥʢʘ ʽ ʢʠʝhʯʥʠʢʘ, 

ʘʥʝʤʽʷ, ʥʝʨʚʦʟʥʽʩʪʴ, ʟʘʪʨʠʤʢʘ ʨʦʟʚʠʪʢʫ. ʋ ʜʽʪʝʡ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʽʥʪʝʣʝʢʪʫ, ʟʜʘʪʥʦʩʪʽ ʜʦ ʥʘʚʯʘʥʥʷ, ʚʽʜʭʠʣʝʥʥʷ ʫ ʧʦʚʝʜʽʥʮʽ. ʈʪʫʪɹ ï ʥʘʡʙʽʣʴʰ 

ʪʦʢʩʠʯʥʽ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ ʨʪʫʪʽ. ʉʠʤʧʪʦʤʠ: ʟʙʫʜʞʝʥʠʡ ʩʪʘʥ, ʨʦʟʜʨʘʪʦʚʘʥʽʩʪʴ, 

ʥʝʨʽʰʫʯʽʩʪʴ, ʜʝʧʨʝʩʽʷ, ʥʦʩʦʚʽ ʢʨʦʚʦʪʝʯʽ, ʫʨʘʞʝʥʥʷ ʦʯʝʡ, ʚʝʛʝʪʘʪʠʚʥʦʾ ʪʘ 

ʮʝʥʪʨʘʣʴʥʦ ʾ ʥʝʨʚʦʚʠʭ ʩʠʩʪʝʤ, ʧʦʰʢʦʜʞʝʥʥʷ ʨʦʟʫʤʫ. ʂʘʜʤʽʡ ï ʧʨʦʷʚʣʷʻ 

ʤʫʪʘʛʝʥʥʽ, ʢʘʥʮʝʨʦʛʝʥʥʽ ʽ ʪʝʨʘʪʦʛʝʥʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʐʢʽʜʣʠʚʦ ʚʧʣʠʚʘʻ ʥʘ 

ʝʤʙʨʽʦʛʝʥʝʟ. ʇʝʨʰ ʟʘ ʚʩʝ ʫʨʘʞʫʻ ʥʠʨʢʠ. ʄʦʞʣʠʚʽ ʪʘʢʽ ʧʨʦʷʚʠ ʡʦʛʦ ʜʽʾ ʷʢ  

ʚʠʩʦʢʠʡ ʢʨʦʚ'ʷʥʠʡ ʪʠʩʢ; ʫʰʢʦʜʞʝʥʥʷ ʣʝʛʝʥʽʚ, ʘʥʝʤʽʷ. ʇʝʩʪʠʮʠʜʠ ï ʤʦʞʣʠʚʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ ʢʨʦʚʦʪʚʦʨʥʠʭ ʦʨʛʘʥʽʚ, ʮʝʥʪʨʘʣʴʥʦʾ ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ, ʰʣʫʥʢʦʚʦ-

ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ, ʧʝʯʽʥʢʠ, ʽʤʦʚʽʨʥʽʩʪʴ ʦʥʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʦʱʦ. 

ʅʽʪʨʘʪʠ ï ʟʘ ʜʽʾ ʙʘʢʪʝʨʽʡ, ʱʦ ʞʠʚʫʪʴ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ, ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ  ʥʘ 

ʥʽʪʨʠʪʠ, ʷʢʽ ʜʫʞʝ ʦʪʨʫʡʥʽ (ʙʣʶʚʘʥʥʷ, ʚʪʨʘʪʘ ʩʚʽʜʦʤʦʩʪʽ). ʄʘʣʝʥʴʢʠʤ ʜʽʪʷʤ 

ʟʘʛʨʦʞʫʻ ʮʽʘʥʦʟ (ʤʝʪʛʝʤʦʛʣʦʙʽʥʽʷ). ɿ ʥʽʪʨʠʪʽʚ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʫʪʚʦʨʶʶʪʴʩʷ 

ʩʠʣʴʥʽ ʢʘʥʮʝʨʦʛʝʥʠ ï ʥʽʪʨʦʟʘʤʽʥʠ. ʇʝʨʝʪʚʦʨʝʥʥʷ ʥʽʪʨʘʪʽʚ ʥʘ ʥʽʪʨʠʪʠ ʤʦʞʝ 

ʚʽʜʙʫʚʘʪʠʩʷ ʚ ʧʨʦʜʫʢʪʘʭ ʧʽʜ ʯʘʩ ʾʭ ʨʦʟʽʛʨʽʚʘʥʥʷ ʪʘ ʟʙʝʨʝʞʝʥʥʷ. ʈʘʜʽʦʥʫʢʣʽʜʠ ï 

ʩʧʨʠʯʠʥʷʶʪʴ ʧʨʦʤʝʥʝʚʝ ʫʨʘʞʝʥʥʷ, ʛʝʥʝʪʠʯʥʽ ʤʫʪʘʮʽʾ, ʣʝʡʢʦʟ, ʦʥʢʦʣʦʛʽʯʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʧʨʦʤʝʥʝʚʝ ʙʝʟʧʣʽʜʜʷ. ʊʚʝʨʜ ̔ ʽ ʟʘʚʠʩʣʽ ʯʘʩʪʢʠ ï ʦʩʣʘʙʣʶʶʪʴ 

ʣʝʛʝʥʝʚʫ ʬʫʥʢʮʽʶ, ʧʨʦʚʦʢʫʶʪʴ ʙʨʦʥʭʽʪʠ, ʚʽʨʦʛʽʜʥʝ ʩʢʦʨʦʯʝʥʥʷ ʩʝʨʝʜʥʴʦʾ 

ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ. 

ʆʪʞʝ, ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʜʦʚʢʽʣʣʷ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦʶ ʟʘʜʘʯʝʶ. ɼʣʷ 

ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ: 

ʽʥʜʝʢʩ ʟʘʙʨʫʜʥʝʥʥʷ, ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʘ, ʬʦʥʦʚʘ ʽ ʪʦʢʩʠʯʥʘ ʢʦʥʮʝʥʪʨʘʮʽʾ.  

ɯʥʜʝʢʩ ʟʘʙʨʫʜʥʝʥʥʷ (ɯɿ) ï ʧʦʢʘʟʥʠʢ, ʷʢʠʡ ʷʢʽʩʥʦ ʽ ʢʽʣʴʢʽʩʥʦ ʚʢʘʟʫʻ ʥʘ 

ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʦʙôʻʢʪʘʭ ʜʦʚʢʽʣʣʷ ʽ ʩʪʫʧʽʥʴ ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ.  

ɻʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʘ ʢʦʥʮʝʥʪʨʘʮʽʷ (ɻɼʂ) ï ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʪʦʢʩʠʯʥʦʾ ʨʝʯʦʚʠʥʠ ʚ ʦʪʦʯʫʶʯʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʷʢʘ ʤʘʡʞʝ ʥʝ ʦʢʘʟʫʻ ʚʧʣʠʚʫ ʥʘ 
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ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ ʟʘ ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʘʙʦ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʢʦʥʪʘʢʪʽ. 

ʇʦʢʘʟʥʠʢʠ ɻɼʂ ʜʣʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʙʫʣʠ ʟʘʪʚʝʨʜʞʝʥʽ ʚ ʙʘʛʘʪʴʦʭ 

ʢʨʘʾʥʘʭ ʷʢ ʥʦʨʤʫʶʯʽ ʚʝʣʠʯʠʥʠ. ɺʦʥʠ ʚʩʪʘʥʦʚʣʶʚʘʣʠʩʷ ʜʣʷ ʧʨʠʨʦʜʥʠʭ 

ʩʝʨʝʜʦʚʠʱ (ˇʨʫʥʪʠ, ʚʦʜʠ, ʨʦʩʣʠʥʠ, ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ) ʽ ʜʣʷ ʧʨʦʜʫʢʪʽʚ 

ʭʘʨʯʫʚʘʥʥʷ.  

ʈʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ɻɼʂ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ, ʧʨʦʪʝ 

ʥʝ ʚʨʘʭʦʚʫʻ ʜʽʶ ʢʦʤʧʣʝʢʩʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʣʶʪʘʥʪʽʚ, ʪʦʙʪʦ ʚʦʥʘ ʱʝ 

ʥʝʜʦʩʪʘʪʥʴʦ ʽʥʬʦʨʤʘʪʠʚʥʘ. ɺʽʜʦʤʦ, ʱʦ ʦʜʥʦʯʘʩʥʠʡ ʚʧʣʠʚ ʜʝʢʽʣʴʢʦʭ ʨʝʯʦʚʠʥ 

ʙʫʜʝ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ ʾʭ ʢʦʤʧʣʝʢʩʥʦʾ ʜʽʾ. ʊʘʢ, ʩʫʤʽʩʥʘ ʜʽʷ ʦʨʛʘʥʽʯʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʩʫʪʪʻʚʦ ʟʤʽʥʶʻ ʚʠʟʥʘʯʝʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ɻɼʂ 

ʜʣʷ ʢʦʞʥʦʛʦ  ʦʢʨʝʤʦʛʦ ʚʘʞʢʦʛʦ ʤʝʪʘʣʫ.  

ʌʦʥʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ï ʧʦʢʘʟʥʠʢ ʚʤʽʩʪʫ ʨʝʯʦʚʠʥʠ ʚ ʦʙ'ʻʢʪʽ ʜʦʚʢʽʣʣʷ, ʷʢʠʡ 

ʚʽʜʧʦʚʽʜʘʻ ʩʝʨʝʜʥʽʤ ʫʤʦʚʘʤ, ʱʦ ʚʣʘʩʪʠʚʽ ʜʘʥʠʤ ʪʝʨʠʪʦʨʽʷʤ. 

ʊʦʢʩʠʯʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʮʝ ï ʪʘʢʠʡ ʚʤʽʩʪ  ʪʦʢʩʠʯʥʦʾ ʨʝʯʦʚʠʥʠ ʚ ʦʙôʻʢʪʽ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʥʘ ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ ʧʨʦʪʷʛʦʤ 30 ʜʽʙ ʜʦ ʾʭ ʟʘʛʠʙʝʣʽ. ɿʘ 

ʽʥʰʠʤ ʚʠʟʥʘʯʝʥʥʷʤ ʮʝ ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʰʢʽʜʣʠʚʦʾ ʨʝʯʦʚʠʥʠ, ʷʢʘ ʚʠʢʣʠʢʘʻ 

ʪʦʢʩʠʯʥʠʡ ʝʬʝʢʪ ʫ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ.  

ʈʦʟʨʽʟʥʷʶʪʴ ʟʘʙʨʫʜʥʶʚʘʯʽ ʧʝʨʚʠʥʥʽ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ 

ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ (ʝʪʠʣʝʥ, ʘʣʴʜʝʛʽʜʠ, ʚʫʛʣʝʚʦʜʥʽ ʪʦʱʦ)  ʽ ʚʪʦʨʠʥʥʽ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʷʢ ʨʝʟʫʣʴʪʘʪ ʨʦʟʢʣʘʜʫ ʧʝʨʚʠʥʥʠʭ ʘʙʦ ʚʥʘʩʣʽʜʦʢ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ 

(ʬʦʪʦʭʽʤʽʯʥʽ ʦʢʩʠʜʘʥʪʠ ï ʜʽʦʢʩʠʜ ʘʟʦʪʫ, ʦʟʦʥ, ʧʝʨʦʢʩʽʘʮʝʪʠʣʥʽʪʨʘʪʠ). 

ʅʝʛʘʪʠʚʥʘ ʜʽʷ ʬʦʪʦʭʽʤʽʯʥʠʭ ʦʢʩʠʜʘʥʪʽʚ ʥʘ ʨʦʩʣʠʥʥʽ ʦʨʛʘʥʽʟʤʠ ʩʫʪʪʻʚʽʰʘ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʝʨʚʠʥʥʠʤʠ ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ. ɰʭ ʢʽʣʴʢʽʩʪʴ ʫ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ  

ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʘʩʦʤ ʜʦʙʠ, ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘʤʠ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ 

ʧʝʨʚʠʥʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. ʄʽʥʽʤʘʣʴʥʘ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʚ ʨʘʥʢʦʚʽ ʯʘʩʠ. ɺ ʮʝʡ ʧʝʨʽʦʜ ʚʠʢʠʜʠ ʧʨʦʤʠʩʣʦʚʠʭ ʛʘʟʽʚ ʥʘʡʤʝʥʰʽ, ʘ ʚ ʜʚʽïʪʨʠ 

ʛʦʜʠʥʠ ʜʥʷ ʚʦʥʠ ï ʤʘʢʩʠʤʘʣʴʥʽ. ʗʢ ʚʞʝ ʚʽʜʤʽʯʘʣʦʩʷ, ʦʟʦʥ ʻ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʠʤ 

ʩʝʨʝʜ ʬʦʪʦʦʢʩʠʜʘʥʪʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚ ʧʦʚʽʪʨʽ  

ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ Nʆ2/Nʆ ʽ ʩʦʥʷʯʥʠʤ ʩʚʽʪʣʦʤ. ʅʘ ʜʨʫʛʦʤʫ ʤʽʩʮʽ ʟʘ 

ʰʢʽʜʣʠʚʠʤ ʚʧʣʠʚʦʤ ʟʥʘʭʦʜʠʪʴʩʷ ʟʘʙʨʫʜʥʶʚʘʯ ʘʪʤʦʩʬʝʨʠ ʝʪʠʣʝʥ, ʷʢʠʡ ʚ 

ʨʦʩʣʠʥʥʦʤʫ ʦʨʛʘʥʽʟʤʽ ʚʠʢʣʠʢʘʻ ʥʝʟʚʦʨʦʪʥʽ ʧʨʦʮʝʩʠ ʚʞʝ ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ 10-9.  

ʅʘ ʧʨʦʷʚ ʨʝʘʢʮʽʾ ʨʦʩʣʠʥ ʥʘ ʜʽʶ ʬʦʪʦʦʢʩʠʜʘʥʪʽʚ ʦʢʘʟʫʶʪʴ ʚʧʣʠʚ ʪʘʢʽ 

ʯʠʥʥʠʢʠ: 

- ʩʪʫʧʽʥʴ ʟʨʽʣʦʩʪʽ ʨʦʩʣʠʥʠ, ʾʾ ʚʽʢ; 

- ʬʽʟʽʦʣʦʛʽʯʥʽ ʨʝʘʢʮʽʾ ʚ ʦʥʪʦʛʝʥʝʟʽ, ʤʝʞʽ ʫʰʢʦʜʞʝʥʴ, ʱʦ ʦʙʫʤʦʚʣʝʥʽ 

ʛʝʥʝʪʠʯʥʦ;  
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- ʫʤʦʚʠ ʚʠʨʦʱʫʚʘʥʥʷ (ʪʠʧ ˇʨʫʥʪʫ, ʡʦʛʦ ʚʦʣʦʛʽʩʪʴ, ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ 

ʧʦʚʽʪʨʷ ʪʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʦʩʚʽʪʣʝʥʥʷ ʪʦʱʦ), ʘ ʪʘʢʦʞ ʧʦʞʠʚʥʽ ʨʝʩʫʨʩʠ; 

- ʚʤʽʩʪ ʟʘʙʨʫʜʥʶʚʘʯʘ ʫ ʧʦʚʽʪʨʽ ʽ ʜʦʚʛʦʯʘʩʥʽʩʪʴ ʜʽʾ (ʩʧʝʮʠʬʽʯʥʠʡ ʧʨʦʷʚ 

çʜʦʟʘ-ʚʽʜʧʦʚʽʜʴè), ̫ ʢ ʥʘʩʣʽʜʦʢ ʛʦʩʪʨʘ ʘʙʦ ʭʨʦʥʽʯʥʘ ʜʽʷ; 

- ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʯʠʥʥʠʢʠ (ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʦʥʷʯʥʦʛʦ 

ʦʩʚʽʪʣʝʥʥʷ, ʥʘʧʨʷʤʦʢ ʽ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʪʘ ʽʥ.). 

ɺʩʽ ʚʠʱʝʥʘʚʝʜʝʥʽ ʬʘʢʪʦʨʠ ʽʥʪʝʛʨʫʶʪʴʩʷ ʨʦʩʣʠʥʦʶ, ʷʢʘ ʧʝʚʥʠʤ ʯʠʥʦʤ 

ʨʝʘʛʫʻ ʥʘ ʚʧʣʠʚ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ. 

ʈʦʟʨʦʙʣʷʶʯʠ ʩʠʩʪʝʤʫ ʬʽʪʦʤʦʥʽʪʦʨʠʥʛʫ, ʥʝʦʙʭʽʜʥʦ ʧʨʠʡʤʘʪʠ ʜʦ ʫʚʘʛʠ ʚʩʽ 

ʚʠʱʝʥʘʚʝʜʝʥʽ ʯʠʥʥʠʢʠ. ɿʘ ʜʽʶ ʥʘ ʨʦʩʣʠʥʠ ʧʦʣʶʪʘʥʪʽʚ ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ 

ʫʰʢʦʜʞʝʥʥʷ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ ʜʝʷʢʽ ʬʽʟʠʯʥʽ, ʭʽʤʽʯʥʽ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʯʠʥʥʠʢʠ. 

ɺʘʞʣʠʚʦ ʚʤʽʪʠ ʨʦʟʧʽʟʥʘʚʘʪʠ ʫʰʢʦʜʞʝʥʥʷ ʨʦʩʣʠʥ ʰʢʽʜʥʠʢʘʤʠ ʽ ʭʚʦʨʦʙʘʤʠ ʽ 

ʚʽʜʨʽʟʥʷʪʠ ʾʭ ʚʽʜ ʜʽʾ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʜʦʚʢʽʣʣʷ. ʏʠʥʥʠʢʠ, ʷʢʽ ʟʘʚʘʞʘʶʪʴ 

ʧʨʦʚʝʜʝʥʥʶ ʬʽʪʦʽʥʜʠʢʘʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʯʝʨʝʟ ʪʝ, ʱʦ ʾʭ ʚʧʣʠʚ ʥʘ ʨʦʩʣʠʥʠ 

ʚʠʢʣʠʢʘʻ ʩʠʤʧʪʦʤʽ, ʱʦ ʩʭʦʞʽ ʟ ʜʽ̒ ʶ ʧʦʚʽʪʨʷʥʠʭ ʧʦʣʶʪʘʥʪʽʚ:  

1) ʙʽʦʣʦʛʽʯʥʽ (ʛʝʥʝʪʠʯʥʽ ʘʙʝʨʘʮʽʾ, ʚʽʨʫʩʠ, ʙʘʢʪʝʨʽʾ, ʥʝʤʘʪʦʜʠ, ʢʦʤʘʭʠ, ʢʣʽʱʽ, 

ʛʨʠʙʠ);  

2) ʬ̔ ʟʠʯʥʽ ʽ ʭʽʤʽʯʥʽ (ʚʽʪʝʨ, ʤʝʭʘʥʽʯʥʽ ʧʦʰʢʦʜʞʝʥʥʷ, ʪʝʤʧʝʨʘʪʫʨʘ, ʧʦʩʫʭʘ, 

ʩʚʽʪʣʦ, ʚʦʜʘ, ʧʝʩʪʠʮʠʜʠ, ʟʘʩʦʣʝʥʥʷ ˇʨʫʥʪʫ, ʨʅ ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʯʠʥʫ ʪʘ ʽʥ.). 

ɼʽʷ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʥʘ ʨʦʩʣʠʥʠ, ʟʘʟʚʠʯʘʡ, ʥʝʩʧʝʮʠʬʽʯʥʘ, ʧʨʦʪʝ, ʾʤ ʤʦʞʫʪʴ 

ʙʫʪʠ ʧʨʠʪʘʤʘʥʥʽ ʽ ʩʧʝʮʠʬʽʯʥʽ ʨʝʘʢʮʽʾ. 

ʅʘʡʯʘʩʪʽʰʝ ʟʘ ʜʽʾ ʥʘ ʨʦʩʣʠʥʠ ʧʦʚʽʪʨʷʥʠʭ ʧʦʣʶʪʘʥʪʽʚ ʚʽʜʙʫʚʘʶʪʴʩʷ ʪʘʢʽ 

ʥʝʩʧʝʮʠʬʽʯʥʽ ʨʝʘʢʮʽʾ:  

- ʧʘʜʽʥʥʷ ʟʘʛʘʣʴʥʦʾ ʞʠʪʪʻʚʦʩʪʽ;  

- ʟʤʝʥʝhʥʥʷ ʩʪʽʡʢʦʩʪʽ ʜʦ ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙ;  

- ʧʝʨʝʨʦʟʧʦʜʽʣ ʧʨʦʜʫʢʪʽʚ ʬʦʪʦʩʠʥʪʝʟʫ ʥʘ ʚʽʜʥʦʚʥʽ ʧʨʦʮʝʩʠ ʦʨʛʘʥʽʟʤʫ ʧʽʩʣʷ 

ʫʰʢʦʜʞʝʥʥʷ; 

- ʟʤʽʥʘ ʘʢʪʠʚʥʦʩʪʽ ʛʦʣʦʚʥʠʭ ʝʥʝʨʛʦʪʨʘʥʩʬʦʨʤʫʶʯʠʭ ʧʨʦʮʝʩʽʚ ʜʠʭʘʥʥʷ ʪʘ 

ʬʦʪʦʩʠʥʪʝʟʫ;  

- ʧʦʨʫʰʝʥʥʷ ʜʝʥʥʦʛʦ ʭʦʜʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʨʘʥʩʧʽʨʘʮʽʾ. 

ʇʨʦʚʦʜʷʯʠ ʜʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʚʧʣʠʚʫ ʥʘ ʨʦʩʣʠʥʠ ʧʦʚʽʪʨʷʥʠʭ 

ʧʦʣʶʪʘʥʪʽʚ, ʩʣʽʜ ʥʘʜʘʚʘʪʠ ʦʮʽʥʢʫ ʾʭ ʜʽʾ ʟʘ ʟʨʦʩʪʘʥʥʷʤ ʚʝʣʠʯʠʥ ʢʦʥʮʝʥʪʨʘʮʽʡ. 

ʇʨʠ ʮʴʦʤʫ ʨʦʟʨʽʟʥʷʶʪʴ ʥʘʩʪʫʧʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ: 

1) ʬʦʥʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ï ʜʦʧʫʩʪʠʤʘ ʟʘ ɻɼʂ ʢʽʣʴʢʽʩʪʴ ʨʝʯʦʚʠʥ; 

2) ʤʘʣʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ï ʥʝʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʬʦʥʦʚʽ ʟʥʘʯʝʥʥʷ, ʚʠʢʣʠʢʘʻ 

ʥʝʚʝʣʠʢʽ ʟʤʽʥʠ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ, ʷʢʽ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʘʜʘʧʪʠʚʥʠʤʠ 

(ʩʫʢʫʧʥʽʩʪʴ ʨʝʘʢʮʽʡ ʷʢʽ ʧʽʜʪʨʠʤʫʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʩʪʽʡʢʽʩʪʴ ʨʦʩʣʠʥʠ ʟʘ ʟʤʽʥʠ 
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ʫʤʦʚ ʜʦʚʢʽʣʣʷ, ʱʦ ʾʾ ʦʪʦʯʫʶʪʴ). ʈʦʩʣʠʥʘ ʟʘʚʞʜʠ ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʝʚʥʠʭ 

ʧʝʨʝʙʫʜʦʚ ʽ ʰʠʨʦʢʦ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʽʜ ʯʘʩ ʘʜʘʧʪʘʮʽʡ ʜʦ ʥʝʟʥʘʯʥʠʭ ʢʦʣʠʚʘʥʴ 

ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ); 

3) ʩʝʨʝʜʥʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ï ʙʽʣʴʰʘ ʟʘ ʬʦʥʦʚʫ ʚ 10 ï 100 ʨʘʟʽʚ, ʾʾ ʥʝʛʘʪʠʚʥʘ 

ʜʽʷ ʧʨʦʷʚʣʷʻʪʴʩʷ ʽ ʚʠʢʣʠʢʘʻ ʥʘʢʦʧʠʯʫʚʘʣʴʥʠʡ ʝʬʝʢʪ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʘʜʽʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ; 

4) ʚʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ï ʦʢʘʟʫʻ ʪʦʢʩʠʯʥʫ ʜʽʶ, ʧʨʠʛʥʽʯʫ ̒ʞʠʪʪʻʚʽ ʬʫʥʢʮʽʾ 

ʨʦʩʣʠʥ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʴ ʨʝʧʨʦʜʫʢʮʽʾ, ʥʝʟʜʘʪʥʦʩʪʽ ʚʠʜʫ ʜʦ 

ʨʦʟʤʥʦʞʝʥʥʷ, ʟʥʠʢʥʝʥʥʶ ʮʴʦʛʦ ʚʠʜʫ ʟ ʝʢʦʩʠʩʪʝʤʠ, ʧʨʠ ʮʴʦʤʫ ʢʦʝʬʽʮʽʻʥʪ 

ʨʦʟʤʥʦʞʝʥʥʷ ʦʩʦʙʠʥʠ ʚʠʨʘʞʘʻʪʴʩʷ ʯʠʩʣʦʤ ʤʝʥʰʠʤ ʟʘ ʦʜʠʥʠʮʶ, ʚʽʜʪʚʦʨʝʥʥʷ 

ʚʠʜʫ ʩʪʘʻ ʥʝʤʦʞʣʠʚʠʤ, ʥʘʚʽʪʴ ʷʢʱʦ ʙʫʜʫʪʴ ʚʽʜʩʫʪʥʽ ʪʘʢʽ ʝʢʦʩʠʩʪʝʤʥ ̔ʯʠʥʥʠʢʠ 

ʷʢ ʚʧʣʠʚ ʭʚʦʨʦʙ, ʢʦʥʢʫʨʝʥʮʽʷ ʪʘ ʽʥ.; 

5) ʣʝʪʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ï ʚʠʢʣʠʢʘʻ ʛʦʩʪʨʽ ʫʨʘʞʝʥʥʷ, ʥʘʩʘʤʧʝʨʝʜ, 

ʫh ʢʦʜʞʝʥʥʷ ʘʩʠʤʽʣʷʮʽʡʥʠʭ ʦʨʛʘʥʽʚ, ʾʭ ʧʦʞʦʚʪʽʥʥʷ, ʚʠʥʠʢʥʝʥʥʷ ʥʝʢʨʦʟʽʚ, 

ʯʘʩʪʢʦʚʝ ʘʙʦ ʥʘʚʽʪʴ ʧʦʚʥʝ ʦʙʧʘʜʘʥʥʷ, ʚʩʠʭʘʥʥʷ ʧʘʛʦʥʽʚ ʽ ʢʽʥʝʮʴ ʢʽʥʮʝʤ ʜʦ  

ʟʘʛʠʙʝʣʽ ʨʦʩʣʠʥʠ. 

ʋ ʪʽʩʥʦʤʫ ʟʚôʷʟʢʫ ʟ ʙʝʟʧʦʩʝʨʝʜʥʴʦʶ ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ ʯʫʪʣʠʚʽʩʪʶ ʨʦʩʣʠʥ ʜʦ 

ʪʠʭ ʯʠ ʽʥʰʠʭ ʪʦʢʩʠʢʘʥʪʽʚ ʟʥʘʭʦʜʷʪʴʩʷ ʫʤʦʚʠ ʜʦʚʢʽʣʣʷ. ʊʘʢ, ʨʦʩʣʠʥʘ ʩʭʠʣʴʥʘ ʜʦ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ ʫ ʙʽʣʴʰʦʤʫ ʩʪʫʧʝʥʽ ʫ ʪʦʤʫ 

ʚʠʧʘʜʢʫ, ʷʢʱʦ ʚʦʥʘ ʟʨʦʩʪʘʻ ʥʘ ʤʘʣʦʨʦʜʶʯʦʤʫ ˇʨʫʥʪʽ ʘʙʦ ʦʜʥʦʯʘʩʥʦ ʩʪʨʘʞʜʘʻ 

ʚʽʜ ʰʢʽʜʥʠʢʽʚ. ʂʨʽʤ ʪʦʛʦ, ʟʘʙʨʫʜʥʶʚʘʯʽ ʧʦʚʽʪʨʷ ʩʠʣʴʥʽʰʝ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʨʦʩʣʠʥʫ, ʷʢʱʦ ʚʦʥʘ ʟʨʦʩʪʘʻ ʫ ʥʝʩʧʨʠʷʪʣʠʚʽʡ ʟ ʪʦʯʢʠ ʟʦʨʫ ʦʨʦʛʨʘʬʽʾ ʤʽʩʮʝʚʦʩʪʽ, 

ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʥʘ ʢʨʫʪʠʭ ʩʭʠʣʘʭ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʯʫʪʣʠʚʽʩʪʴ ʽ ʟʜʘʪʥʽʩʪʴ 

ʚʠʪʨʠʤʫʚʘʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʦʜʥʦʛʦ ʡ ʪʦʛʦ ʞ ʚʠʜʫ ʨʦʩʣʠʥʠ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ 

ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʠʤʠ.  

ʉʪʫʧʝʥʴ ʧʦʰʢʦʜʞʝʥʥʷ ʨʦʩʣʠʥʠ ʟʘʣʝʞʠʪʴ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʚʽʜ ʜʚʦʭ 

ʯʠʥʥʠʢʽʚ ï ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʦʢʩʠʯʥʦʾ ʨʝʯʦʚʠʥʠ ʽ ʪʨʠʚʘʣʦʩʪʽ ʾʾ ʜʽʾ.  ʊʨʠʚʘʣʠʡ ʚʧʣʠʚ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʣʝʞʘʪʴ ʥʘʙʘʛʘʪʦ ʥʠʞʯʝ ʛʨʘʥʠʯʥʦʾ ʥʦʨʤʠ, 

ʻ ʧʨʠʯʠʥʦʶ çʭʨʦʥʽʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴè, ʷʢʽ, ʷʢ ʥʘʩʣʽʜʦʢ ʥʝʛʘʪʠʚʥʠʭ ʟʤʽʥ ʫ ʦʙʤʽʥʽ 

ʨʝʯʦʚʠʥ ʽ ʧʦʚʽʣʴʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʦʪʨʫʡʥʠʭ ʨʝʯʦʚʠʥ ʚ ʨʦʩʣʠʥʘʭ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ. ʅʘ ʧʨʦʪʠʚʘʛʫ ʮʴʦʤʫ, ʚʠʩʦʢʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʰʢʽʜʣʠʚʠʭ 

ʨʝʯʦʚʠʥ ʚʠʢʣʠʢʘʶʪʴ çʛʦʩʪʨʽ ʫʰʢʦʜʞʝʥʥʷè ï ʟʥʘʯʥʽ ʫʰʢʦʜʞʝʥʥʷ ʨʦʩʣʠʥʥʦʩʪʽ 

ʥʘʚʽʪʴ ʟʘ ʜʫʞʝ ʢʦʨʦʪʢʦʯʘʩʥʦʾ ʜʽʾ.  

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟʽ ʟʜʘʪʥʦʩʪʽ ʨʦʩʣʠʥ ʧʦʛʣʠʥʘʪʠ ʪʦʢʩʠʯʥʽ ʛʘʟʠ, ʚʘʞʣʠʚʦ 

ʨʦʟʨʽʟʥʷʪʠ ʧʦʥʷʪʪʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʽ ʻʤʥʦʩʪʽ ʛʘʟʦʧʦʛʣʠʥʘʥʥʷ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ 

ʧʦʛʣʠʥʘʥʥʷ ï ʮʝ ʢʽʣʴʢʽʩʪʴ ʛʘʟʫ, ʱʦ ʧʦʛʣʠʥʘʻʪʴʩʷ ʧʝʚʥʦʶ ʧʣʦʱʝʶ ʣʠʩʪʢʘ ʘʙʦ 

ʨʦʩʣʠʥʦʶ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ, ʘ ʻʤʥʽʩʪʴ ʧʦʛʣʠʥʘʥʥʷ ï ʮʝ ʢʽʣʴʢʽʩʪʴ ʛʘʟʫ, ʷʢʫ 
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ʨʦʩʣʠʥʘ ʧʦʛʣʠʥʘʻ ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ. ɺ ʣʠʩʪʢʘʭ ʨʦʩʣʠʥʠ ʤʦʞʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʩʠʤʽʣʷʮʽʷ ʜʝʷʢʠʭ  ʧʦʛʣʠʥʫʪʠʭ ʨʝʯʦʚʠʥ ʽ ʚʽʜʪʽʢ ʘʩʠʤʽʣʷʪʽʚ ʚ ʽʥʰʽ 

ʦʨʛʘʥʠ.  

 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ʅʘʟʚʽʪʴ ʜʞʝʨʝʣʘ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʘʪʤʦʩʬʝʨʫ ʨʝʯʦʚʠʥ. 

2. ʈʦʟʢʘʞʽʪʴ ʧʨʦ ʦʩʥʦʚʥʽ ʚʠʜʠ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ. 

3. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʜʞʝʨʝʣʘ ʬʽʟʠʯʥʦʛʦ ʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ.  

4. ʋ ʯʦʤʫ ʧʦʣʷʛʘʶʪʴ ʥʝʙʘʞʘʥʽ ʥʘʩʣʽʜʢʠ ʥʘʜʭʦʜʞʝʥʥʷ ʨʽʟʥʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʫ 

ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ? 

5. ʗʢ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʭʽʤʽʯʥʽ ʟʘʙʨʫʜʥʶʚʘʯʽ  ʘʪʤʦʩʬʝʨʠ? 

6. ʗʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʨʠʪʝʨʽʾ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ?  

7. ʅʘʟʚʽʪʴ ʥʝʩʧʝʮʠʬʽʯʥʽ ʨʝʘʢʮʽʾ ʨʦʩʣʠʥ ʥʘ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ.  

8. ʗʢʽ ʚʠʜʽʣʷʶʪʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʟʘ ʥʘʨʦʩʪʘʥʥʷʤ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʝʛʘʪʠʚʥʦʾ ʜʽʾ  ʥʘ ʨʦʩʣʠʥʠ?  

9. ʗʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʨʠʪʝʨʽʾ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ? 

10. ʗʢʽ ʬʘʢʪʦʨʠ ʟʤʥ̔ʶʶʪʴ ʚʽʜʧʦʚʽʜʥʫ ʨʝʘʢʮʽʶ ʨʦʩʣʠʥʠ ʥʘ ʚʧʣʠʚ 

ʬʦʪʦʦʢʩʠʜʘʥʪʽʚ? 

11. ʅʘʟʚʽʪʴ ʬʘʢʪʦʨʠ, ʜʽʷ ʷʢʠʭ ʥʘ ʨʦʩʣʠʥʫ ʧʦʜʽʙʥʘ ʜʦ ʜʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ ʧʦʚʽʪʨʷ 

ʨʝʯʦʚʠʥ. 

 

 

2.2. ʈʦʩʣʠʥʠ ʷʢ ʤʦʥʽʪʦʨʠ ʡ ʽʥʜʠʢʘʪʦʨʠ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ  

 

ʇʨʠʥʮʠʧʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʩʣʠʥ ʫ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ  

ʄʝʪʦʜʠ ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʩʠʩʪʝʤʽ ʤʦʥʽʪʦʨʠʥʛʫ. 

ʇʦʨʷʜ ʽʟ ʪʝʨʤʽʥʦʤ çʨʦʩʣʠʥʘ-ʽʥʜʠʢʘʪʦʨè ʋ. ʄʝʥʽʥʛ ʪʘ ʋ. ʌʝʜʝʨ (1985) 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʥʷʪʪʷ çʨʦʩʣʠʥʘ-ʤʦʥʽʪʦʨè ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʦʙôʻʢʪʫ, ʟʜʘʪʥʦʛʦ ʜʘʚʘʪʠ ʷʢʽʩʥʫ ʡ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʚʽʜʦʙʨʘʞʘʪʠ ʟʘʣʝʞʥʽʩʪʴ çʜʦʟʘ-ʝʬʝʢʪè. ʈʦʩʣʠʥʘ-ʤʦʥʽʪʦʨ ï ʮʝ 

ʨʦʩʣʠʥʘ, ʩʠʤʧʪʦʤʠ ʫʰʢʦʜʞʝʥʥʷ ʚ ʷʢʦʾ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʚʧʣʠʚʦʤ ʥʘ ʥʝʾ ʪʦʢʩʠʯʥʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʜʥʽʻʾ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ ʘʙʦ ʩʫʤʽʰʽ ʨʝʯʦʚʠʥ. ʎʝʡ ʪʝʨʤʽʥ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʬʽʪʦʤʦʥʽʪʦʨʠʥʛʫ. ʈʦcʣʠʥʘ-ʤʦʥʽʪʦʨ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʣʠʰʝ 

ʽʥʜʠʢʘʪʦʨʦʤ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʠʪʠ ʦʪʨʠʤʘʥʷ ʢʽʣʴʢʽʩʥʦʾ 
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ʦʮʽʥʢʠ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʜʘʻʪʴʩʷ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʢʽʣʴʢʽʩʥʘ, 

ʘ ʥʝ ʷʢʽʩʥʘ ʦʮʽʥʢʘ.  

ɺʠʱʽ ʪʘ ʥʠʞʯʽ ʨʦʩʣʠʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʷʢʦʩʪʽ ʙʽʦʤʦʥʽʪʦʨʽʚ ʟʘʙʨʫʜʥʝʥʥʷ 

ʜʦʚʢʽʣʣʷ ʫ ʚʠʧʘʜʢʘʭ, ʷʢʱʦ ʚʦʥʠ ʘʢʫʤʫʣʶʶʪʴ ʟʘʙʨʫʜʥʶʶʯʽ ʨʝʯʦʚʠʥʠ ʚ ʩʚʦʾʭ 

ʪʢʘʥʠʥʘʭ ʫ ʩʫʪʪʻʚʦ ʚʠɦʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʮʠʭ 

ʨʝʯʦʚʠʥ ʫ ʩʝʨʝʜʦʚʠʱʽ ʘʙʦ, ʷʢʱʦ ʾʭ ʩʧʨʠʡʥ̫ʪʣʠʚʽʩʪʴ ʜʦ ʜʽʾ ʧʝʚʥʠʭ ʧʦʣʶʪʘʥʪʽʚ  

ʩʠʣʴʥʦ ʨʽʟʥʠʪʴʩʷ ʚʽʜ ʯʫʪʣʠʚʦʩʪʽ ʽʥʰʠʭ ʨʦʩʣʠʥ. ʉʘʤʝ ʟʘʚʜʷʢʠ ʮʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʷʢ ʙʽʦʤʦʥʽʪʦʨʽʚ ʻ ʜʦʩʪʘʪʥʴʦ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʜʣʷ 

ʟʜʽʡʩʥʝʥʥʷ ʰʚʠʜʢʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘʙʨʫʜʥʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʪʦʜʽ, ʢʦʣʠ 

ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʘ ʪʘʢʦʞ ʨʽʟʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʨʝʘʢʮʽʾ ʨʦʩʣʠʥ, ʚʽʜʥʦʩʥʦ ʧʨʦʩʪʽ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʷʢ ʪʝʩʪ-ʩʠʩʪʝʤ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ 

ʩʪʦʩʦʚʥʦ ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʽʥʰʠʭ ʦʨʛʘʥʽʟʤʘʭ, ʥʘʡʚʘʞʣʠʚʽʰʽ ʟ ʥʠʭ ʪʘʢʽ:  

Å ʚʠʱʽ ʨʦʩʣʠʥʠ ï ʝʫʢʘʨʽʦʪʠ, ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʝʢʩʪʨʘʧʦʣʶʚʘʪʠ 

ʦʪʨʠʤʘʥʽ ʟ ʪʝʩʪʫʚʘʥʥʷ ʜʘʥʽ ʥʘ ʽʥʰ ̔ ʝʫʢʘʨʽʦʪʠʯʥʽ ʦʨʛʘʥʽʟʤʠ, ʚʢʣʶʯʘʶʯʠ ʡ 

ʣʶʜʩʴʢʠʡ ʦʨʛʘʥʽʟʤ;  

Å ʪʝʩʪʠ ʧʦʨʽʚʥʷʥʦ ʜʝʰʝʚʽ, ʧʨʦʩʪʽ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ, ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʝʣʠʢʦʶ 

ʯʫʪʣʠʚʽʩʪʶ; ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʙʘʛʘʪʦ ʯʘʩʫ ʫ ʚʠʢʦʥʘʥʥʽ;  

Å ʜʣʷ ʥʠʭ ʩʪʚʦʨʝʥʽ, ʘʧʨʦʙʦʚʘʥʽ ʽ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʽ ʤʝʪʦʜʠʢʠ;  

Å ʚʦʥʠ ʚʠʢʦʥʫʶʪʴʩʷ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʢʣʘʜʥʦʛʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ, ʪʦʤʫ ʟʘ ʫʯʘʩʪʽ ʨʦʩʣʠʥʥʠʭ ʪʝʩʪ-ʩʠʩʪʝʤ ʰʠʨʦʢʦ ʚʠʢʦʥʫʶʪʴʩʷ 

ʬʽʪʦʤʦʥʽʪʦʨʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʫ ʢʨʘʾʥʘʭ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ;  

Å ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʪʝʩʪʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʦʢʨʝʤʠʭ ʨʝʯʦʚʠʥ ʽ 

ʩʢʣʘʜʥʠʭ ʩʫʤʽʰʝʡ ʟʘ ʟʤʽʥʥʠʭ ʫʤʦʚ ʜʦʚʢʽʣʣʷ, ʪʝʤʧʝʨʘʪʫʨʠ, ʨʅ ʪʦʱʦ; 

Å ʚʠʱʽ ʨʦʩʣʠʥʠ ʩʧʨʠʷʪʣʠʚʽ ʜʦ ʜʽʾ ʢʘʥʮʝʨʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ. 

ʋ ʩʢʨʠʥʽʥʛʫ ʤʫʪʘʛʝʥʽʚ ʩʝʨʝʜ ʽʥʰʠʭ ʝʫʢʘʨʽʦʪʠʯʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʚʘʞʣʠʚʝ 

ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʚʠʱʽ ʨʦʩʣʠʥʠ. ɼʫʞʝ ʯʫʪʣʠʚʠʤʠ ʚʚʘʞʘʶʪʴʩʷ ʾʭ ʢʦʨʝʥʽ, ʷʢʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʩʪʫʧʘʶʪʴ ʫ ʢʦʥʪʘʢʪ ʽʟ ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ ˇʨʫʥʪʫ. ʊʘʢʽ ʬʝʨʤʝʥʪʠ 

ʢʦʨʝʥʝʚʠʭ ʢʣʽʪʠʥ ʷʢ ʦʢʩʠʜʘʟʠ ʟʤʽʰʘʥʠʭ ʬʫʥʢʮʽʡ ʽʥʽʮʽʶʶʪʴ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʧʨʦʤʫʪʘʛʝʥʽʚ ʫ ʤʫʪʘʛʝʥʠ. ʉʘʤʝ ʯʝʨʝʟ ʮʝ ʢʣʽʪʠʥʠ ʢʦʨʝʥʝʚʦʾ ʤʝʨʠʩʪʝʤʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʥʘʯʥʦʶ ʯʫʪʣʠʚʽʩʪʶ ʜʦ ʚʧʣʠʚʫ ʤʫʪʘʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ. 

ɿʘʚʜʷʢʠ ʧʨʠʜʘʪʥʦʩʪʽ ʪʝʩʪ-ʩʠʩʪʝʤ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ ʚʠʷʚʣʷʪʠ ʧʨʦʤʫʪʘʛʝʥʠ 

ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʧʝʨʝʜʙʘʯʝʥʥʷ ʚʽʜʜʘʣʝʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʧʣʠʚʫ ʦʢʨʝʤʠʭ 

ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʜʦʚʢʽʣʣʷ ʥʘ ʙʽʦʣʦʛʽʯʥʽ ʦʙôʻʢʪʠ ʻ ʜʫʞʝ ʘʢʪʫʘʣʴʥʠʤ. ɼʝʷʢʽ 

ʜʦʩʣʽʜʥʠʢʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʧʨʦʩʪʽ ʽ ʦʧʝʨʘʪʠʚʥʽ ʨʦʩʣʠʥʥʽ ʪʝʩʪʠ in vitro ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʽʥʽʮʽʘʪʦʨʽʚ ʢʘʥʮʝʨʦʛʝʥʝʟʫ ʙʽʣʴʰ ʥʘʜʽʡʥʽ ʧʦʨʽʚʥʷʥʦ ʟʽ ʟʥʘʯʥʦ 

ʪʨʠʚʘʣʽʰʠʤʠ ʪʝʩʪʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʚʘʨʠʥ. 
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 ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʛʦ ʙʽʦʤʦʥʽʪʦʨʠʥʛʫ ʚʘʞʣʠʚʠʤ ʻ 

ʜʦʪʨʠʤʘʥʥʷ ʨʷʜʫ ʧʨʠʥʮʠʧʽʚ.  

1. ɼʦ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʣʝʞʠʪʴ ʧʨʠʥʮʠʧ ʧʨʦʩʪʦʪʠ ʘʥʘʣʽʟʫ. ʈ.ʊ. ʂʘʨʘʙʘʥʴ 

ʟʘʟʥʘʯʘʻ, ʱʦ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʻ ʤʝʪʦʜʠ ʽʥʜʠʢʘʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʦʩʪʠʭ ʪʝʩʪʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʰʚʠʜʢʦ ʦʮʽʥʠʪʠ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʚʝʣʠʢʠʭ 

ʪʝʨʠʪʦʨʽʡ ʤʘʣʦʶ ʢʽʣʴʢʽʩʪʶ ʣʶʜʩʴʢʠʭ ʪʘ ʽʥʰʠʭ ʨʝʩʫʨʩʽʚ.  

2. ɼʨʫʛʠʤ ʧʨʠʥʮʠʧʦʤ ʻ ʧʨʽʦʨʠʪʝʪʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ, 

ʷʢʽ, ʚʠʢʦʥʫʶʯʽ ʨʦʣʴ ʧʝʨʚʠʥʥʠʭ ʣʘʥʦʢ ʪʨʦʬʽʯʥʠʭ ʣʘʥʮʶʛʽʚ, ʧʦʛʣʠʥʘʶʪʴ ʫʚʝʩʴ 

ʩʧʝʢʪʨ ʥʘʷʚʥʠʭ ʫ ʜʦʚʢʽʣʣʽ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʽ ʧʦʩʪʽʡʥʦ ʟʘʟʥʘʶʪʴ ʾʭ ʚʧʣʠʚʫ. ɿʘ 

ɸ. ʇʦʩʪʭʫʤʫʩʦʤ, ʽʥʜʠʢʘʪʦʨʥʠʤʠ ʻ ʨʦʩʣʠʥʠ, ʫ ʷʢʠʭ ʤʦʞʫʪʴ ʟôʷʚʣʷʪʠʩʷ ʷʚʥʽ 

ʩʠʤʧʪʦʤʠ ʧʦʰʢʦʜʞʝʥʥʷ, ʱʦ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʨʠʩʫʪʥʽʩʪʴ ʫ ʧʦʚʽʪʨʽ ʦʜʥʽʻʾ ʯʠ 

ʢʽʣʴʢʦʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. ʇʦʜʽʙʥʝ ʪʨʘʢʪʫʚʘʥʥʷ ʡ ʫ ʤʦʥʦʛʨʘʬʽʾ ʋ.ʄʝʥʽʥʛʘ 

ʡ ʋ.ʌʝʜʝʨʘ. ʅʘ ʾʭ ʜʫʤʢʫ, ʨʦʩʣʠʥʘ-ʽʥʜʠʢʘʪʦʨ ï ʮʝ ʩʚʦʻʨʽʜʥʠʡ ʭʽʤʽʯʥʠʡ  ʩʝʥʩʦʨ, 

ʱʦ ʨʝʘʛʫʻ ʥʘ ʜʽʶ ʬʽʪʦʪʦʢʩʠʯʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʜʥʽʻʾ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ ʯʠ 

ʾʭ ʩʫʤʽʰʽ. ʎʽ ʘʚʪʦʨʠ ʩʪʘʚʣʷʪʴ ʨʷʜ ʚʠʤʦʛ ʜʦ ʨʦʩʣʠʥ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʙʽʦʽʥʜʠʢʘʮʽʾ, ʘ ʩʘʤʝ: ʟʥʘʯʥʘ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʥʠʟʴʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ, ʛʝʥʝʪʠʯʥʘ ʦʜʥʦʨʽʜʥʽʩʪʴ, ʝʚʨʽʙʽʦʥʪʥʽʩʪʴ, ʩʪʽʡʢʽʩʪʴ ʜʦ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ 

ʝʥʪʦʤʦʰʢʽʜʥʠʢʽʚ ʪʦʱʦ.  

3. ʊʨʝʪʽʡ ʧʨʠʥʮʠʧ ï ʦʙʦʚôʷʟʢʦʚʽʩʪʴ ʧʦʨʽʚʥʷʥʥʷ ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ ʟ 

ʙʽʦʽʥʜʠʢʘʮʽ ʾʩʪʘʥʫ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʥʘ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʪʝʨʠʪʦʨʽʷʭ ʟ ʾʭ ʩʪʘʥʦʤ 

ʥʘ ʬʦʥʦʚʠʭ (ʝʪʘʣʦʥʥʠʭ).  

ɼʽʷ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʨʦʩʣʠʥʠ ʤʦʞʝ ʟʤʽʥʠʪʠ ̔ʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʩʪʦʚʠʭ 

ʧʨʦʮʝʩʽʚ, ʧʨʠʩʢʦʨʠʪʠ ʧʨʦʮʝʩ ʮʚʽʪʽʥʥʷ, ʟʥʠʟʠʪʠ ʨʝʧʨʦʜʫʢʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ, 

ʫʨʦʞʘʡʥʽʩʪʴ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ɹʫʜʴ-ʷʢʠʡ ʟ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʷʢ ʽʥʜʠʢʘʪʦʨʥʠʡ. 

ʈʦʩʣʠʥʠ-ʤʦʥʽʪʦʨʠ ʤʘʶʪʴ ʧʝʨʝʚʘʛʠ ʧʝʨʝʜ ʧʨʠʣʘʜʘʤʠ, ʷʢʽ ʧʦʣʷʛʘʶʪʴ ʫ ʪʦʤʫ, 

ʱʦ ʚʦʥʠ: 

- ʜʝʰʝʚʽ; 

- ʣʝʛʢʦ ʚʽʜʪʚʦʨʶʶʪʴʩʷ; 

- ʰʚʠʜʢʦ ʨʦʟʤʥʦʞʫʶʪʴʩʷ;  

- ʤʘʶʪʴ ʪʠʧʦʚʫ ʚʽʜʧʦʚʽʜʥʫ ʨʝʘʢʮʽʶ ʥʘ ʚʧʣʠʚ. 

ɼʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʩʣʠʥ-

ʤʦʥʽʪʦʨʽʚ ʧʦʪʨʽʙʥʦ ʩʧʦʯʘʪʢʫ ʚʩʪʘʥʦʚʠʪʠ ʧʝʚʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʨʝʘʢʮʽʻʶ ʨʦʩʣʠʥʠ ʥʘ 

ʜʽʶ ʟʘʙʨʫʜʥʶʚʘʯʘ ʽ ʚʤʽʩʪʦʤ ʮʽʻʾ ʨʝʯʦʚʠʥʠ ʚ ʦʪʦʯʫʶʯʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɼʣʷ ʮʴʦʛʦ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ: 

1. ɿʩ̔ʪʘʚʠʪʠ ʨʽʚʝʥʴ ʫʰʢʦʜʞʝʥʥʷ ʨʦʩʣʠʥʠ ʟ ʚʠʟʥʘʯʝʥʦʶ ʢʽʣʴʢʽʩʪʶ 

ʧʦʣʶʪʘʥʪʘ ʚ ʩʝʨʝʜʦʚʠʱʽ ʾʾ ʽʩʥʫʚʘʥʥʷ.  
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2. ɺ ʪʢʘʥʠʥʘʭ ʨʦʩʣʠʥʠ, ʷʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʷʢ ʞʠʚʠʡ ʢʦʣʝʢʪʦʨ, ʚʠʟʥʘʯʠʪʠ  

ʢʦʥʮʝʥʪʨʘʮʽʶ ʟʘʙʨʫʜʥʶʚʘʯʘ. ʊʘʢ, ʤʦʭ ʅʫʨhum cupressiforme ʟʜʘʪʥʠʡ ʧʦʛʣʠʥʘʪʠ 

ʚʘʞʢʽ ʤʝʪʘʣʠ (ʩʚʠʥʝʮʴ, ʥʽʢʝʣʴ, ʤʽʜʴ, ʢʘʜʤʽʡ, ʤʘʨʛʘʥʝʮʴ, ʮʠʥʢ) ʪʘ ʘʢʫʤʫʣʶʚʘʪʠ 

ʾʭ ʫ ʩʚʦʾʭ ʪʢʘʥʠʥʘʭ ʫ ʢʽʣʴʢʦʩʪʷʭ ʙʽʣʴʰʠʭ ʫ ʜʝʩʷʪʢʠ ʨʘʟʽʚ, ʥʽʞ ʚ ʦʪʦʯʫʶʯʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. 

3. ɺʩʪʘʥʦʚʠʪʠ ʢʦʥʮʝʥʪʨʘʮʽʶ ʟʘʙʨʫʜʥʶʚʘʯʘ (ʘʙʦ ʤʝʪʘʙʦʣʽʪʫ, ʷʢʠʡ ʚʠʥʠʢ ʫ 

ʨʦʩʣʠʥʥʽʡ ʢʣʽʪʠʥʽ ʚʥʘʩʣʽʜʦʢ ʧʦʰʢʦʜʞʝʥʥʷ) ʪʘ ʧʦʨʽʚʥʷʪʠ ʦʪʨʠʤʘʥʠʡ ʧʦʢʘʟʥʠʢ ʟ 

ʢʽʣʴʢʽʩʪʶ ʧʦʣʶʪʘʥʪʘ ʚ ʜʦʚʢʽʣʣʽ. 

ɺʠʜʠ ʽ ʩʦʨʪʠ ʨʦʩʣʠʥ ʧʦ-ʨʽʟʥʦʤʫ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘ ʜʽʶ ʧʦʣʶʪʘʥʪʽʚ ʚʥʘʩʣʽʜʦʢ 

ʾʭ ʛʝʥʝʪʠʯʥʦʾ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ. ʆʜʥʽ ʚʠʜʠ ʚʟʘʛʘʣʽ ʥʝ ʨʝʘʛʫʶʪʴ, ʘʙʦ ʾʭ ʨʝʘʢʮʽʷ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʜʫʞʝ ʩʣʘʙʦ. ɯʥʰʽ ʚʠʜʠ ʜʘʶʪʴ ʧʝʚʥʫ ʚʽʜʧʦʚʽʜʴ ʣʠʰʝ ʥʘ ʜʽʶ ʦʜʥʽʻʾ 

ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ, ʘ ʜʝʷʢʽ ï ʥʘ ʚʧʣʠʚ ʜʚʦʭ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ. 

ʆʪʞʝ, ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʽ ʚʠʜʠ ʘʙʦ ʩʦʨʪʠ ʨʦʩʣʠʥ, 

ʷʢʽ ʧʨʦʷʚʣʷʶʪʴ ʪʠʧʦʚʫ ʢʦʥʢʨʝʪʥʫ ʚʽʜʧʦʚʽʜʥʫ ʨʝʘʢʮʽʶ. 

ɿʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʘʢʫʤʫʣʶʚʘʥʥʷ ʧʝʚʥʠʭ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʨʦʩʣʠʥʘʤʠ ʾʭ 

ʧʦʜʽʣʷʶʪʴ ʥʘ ʢʦʥʮʝʥʪʨʘʪʦʨʠ ʽ ʜʝʢʦʥʮʝʥʪʨʘʪʦʨʠ. ʇʦʛʣʠʥʘʥʥʷ ʨʦʩʣʠʥʘʤʠ ʥʝ 

ʢʦʥʮʝʥʪʨʘʪʦʨʘʤʠ ʧʝʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʷʭ ʯʘʩʪʦ ʚʠʢʣʠʢʘʻ 

ʭʘʨʘʢʪʝʨʥʽ ʤʦʨʬʦʣʦʛʽʯʥʽ ʡ ʬʽʟʽʦʣʦʛʽʯʥʽ ʟʤʽʥʠ, ʷʢʽ  ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ 

ʽʥʜʠʢʘʪʦʨʠ ʟʘʙʨʫʜʥʝʥʥʷ. ʋ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʩʣʽʜ ʧʨʠʡʤʘʪʠ ʜʦ 

ʫʚʘʛʠ, ʱʦ ʜʝʷʢʽ ʟʘʙʨʫʜʥʶʚʘʯʽ, ʥʘʢʦʧʠʯʫʶʯʠʩʴ ʫ ʨʦʩʣʠʥʽ, ʤʦʞʫʪʴ ʧʽʜʜʘʚʘʪʠʩʷ 

ʜʝʪʦʢʩʠʢʘʮʽʾ, ʟʤʽʥʶʶʯʠ ʨʝʘʢʮʽʶ. ɿʥʝʰʢʦʜʞʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ:  

1) ʜʝʷʢʽ ʪʦʢʩʠʯʥʽ ʨʝʯʦʚʠʥʠ ʟʚ'ʷʟʫʶʪʴʩʷ ʮʠʪʦʧʣʘʟʤʦʶ ʢʣʽʪʠʥ ʨʦʩʣʠʥʠ, ʚʦʥʠ 

ʩʪʘʶʪʴ ʥʝʘʢʪʠʚʥʠʤʠ; 

2) ʟʘʙʨʫʜʥʶʚʘʯʽ ʟʘʟʥʘʶʪʴ ʟʤʽʥ ʫ ʨʦʩʣʠʥʘʭ, ʧʝʨʝʪʚʦʨʶʶʯʠʩʴ ʥʘ ʥʝʪʦʢʩʠʯʥʽ 

ʨʝʯʦʚʠʥʠ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʡʤʘʪʠ ʫʯʘʩʪʴ ʫ ʟʘʛʘʣʴʥʦʤʫ ʦʙʤʽʥʽ ʨʝʯʦʚʠʥ ʨʦʩʣʠʥʥʠʭ 

ʢʣʽʪʠʥ; 

3) ʜʝʷʢʽ ʪʦʢʩʠʯʥʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʙʫʣʠ ʘʢʫʤʫʣʴʦʚʘʥʽ ʥʘʜʟʝʤʥʠʤʠ ʦʨʛʘʥʘʤʠ 

ʨʦʩʣʠʥ, ʤʦʞʫʪʴ ʚʠʜʽʣʷʪʠ ʾʭ ʢʦʨʝʥʽ, ʥʘʧʨʠʢʣʘʜ ʩʽʨʢʦʚʤʽʩʥʽ ʩʧʦʣʫʢʠ. 

 

ʆʮʽʥʢʘ ʨʝʘʢʮʽʡ ʨʦʩʣʠʥ ʥʘ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ. 

ɺʠʜʽʣʷʶʪʴ ʪʘʢʽ ʧʦʥʷʪʪʷ ʷʢ ʙʽʦʽʥʜʠʢʘʮʽʷ ʽ ʙʽʦʪʝʩʪʫʚʘʥʥʷ (ʂʘʚʝʣʻʥʦʚʘ, 2003). 

ɺʚʘʞʘʶʪʴ, ʱʦ ʧʽʜ ʙʽʦʽʥʜʠʢʘʮʽʻʶ ʩʣʽʜ ʨʦʟʫʤʽʪʠ ʦʮʽʥʢʫ ʜʦʚʢʽʣʣʷ ʟʘ ʘʥʘʣʽʟʦʤ 

ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʱʦ ʧʦʩʪʘʚʠʣʘ ʩʘʤʘ ʧʨʠʨʦʜʘ. ɹʽʦʪʝʩʪʫʚʘʥʥʷ ʞʝ 

ʚʢʣʶʯʘʻ ʘʢʪʠʚʥʠʡ ʤʦʤʝʥʪ. ʉʝʨʝʜ ʙʽʦʽʥʜʠʢʘʪʦʨʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ 

ʢʦʥʪʨʦʣʽ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ, ʚʠʜʽʣʷʶʪʴ ʽʥʜʠʢʘʪʦʨʠ-ʢʦʥʮʝʥʪʨʘʪʦʨʠ ʡ 

ʽʥʜʠʢʘʪʦʨʠ-ʩʝʥʩʦʨʠ.  
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ʐʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʘ ʧʨʘʢʪʠʢʘ ʧʦʰʫʢʫ ʨʦʩʣʠʥ-ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ ʜʣʷ 

ʦʮʽʥʢʠ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʨʽʟʥʠʤʠ ʛʨʫʧʘʤʠ ʨʝʯʦʚʠʥ 

(ʚʘʞʢʽ ʤʝʪʘʣʠ, ʦʨʛʘʥʽʯʥʽ ʽ ʥʝʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ). ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʨʦʩʣʠʥ 

ʯʘʩʪʽʰʝ ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʦʮʽʥʢʫ ʘʝʨʘʣʴʥʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʚʘʯʽʚ. ʇʨʠ 

ʮʴʦʤʫ ʘʥʘʣʽʟʫʻʪʴʩʷ ʷʢ ʤʘʩʘ ʟʘʙʨʫʜʥʶʚʘʯʘ, ʱʦ ʘʢʫʤʫʣʴʦʚʘʥʘ ʦʨʛʘʥʘʤʠ ʽ 

ʪʢʘʥʠʥʘʤʠ, ʪʘʢ ʽ ʟʘʙʨʫʜʥʶʶʯʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʦʩʘʜʞʝʥʽ ʥʘ ʧʦʚʝʨʭʥʽ ʣʠʩʪʢʽʚ, 

ʢʽʨʢʠ, ʧʦʛʣʠʥʝʥʽ ʢʫʪʠʢʫʣʦʶ. ɺ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ  ʦʨʛʘʥ ʨʦʩʣʠʥʠ ʚʠʩʪʫʧʘʻ ʷʢ 

ʧʣʘʥʰʝʪ, ʷʢʠʡ ʦʩʘʜʞʫʻ, ʘ ʤʘʩʘ ʟʘʙʨʫʜʥʶʚʘʯʘ ʚ ʟʥʘʯʥʦʤʫ ʩʪʫʧʝʥʽ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʟʦʚʥʽʰʥʽʤʠ ʫʤʦʚʘʤʠ. ʈʦʩʣʠʥʠ, ʷʢʽ ʻ ʞʠʚʠʤʠ ʢʦʣʝʢʪʦʨʘʤʠ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ, ʤʦʞʫʪʴ ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, 

SO2 ʪʘ ʨʷʜʫ ʩʧʦʣʫʢ. ʊʘʢ, ʤʦʭ Hypnum cupressiforme ʟʜʘʪʥʠʡ ʧʦʛʣʠʥʘʪʠ ʪʘʢʽ 

ʚʘʞʢʽ ʤʝʪʘʣʠ ʷʢ ʩʚʠʥʝʮʴ, ʥʽʢʝʣʴ, ʤʽʜʴ, ʢʘʜʤʽʡ, ʮʠʥʢ ʽ ʤʘʛʥʽʡ. ʄʝʪʘʣʠ ʥʝ ʪʽʣʴʢʠ 

ʧʦʛʣʠʥʘʶʪʴʩʷ ʡʦʛʦ ʪʽʣʦʤ, ʘʣʝ ʡ ʘʢʫʤʫʣʶʶʪʴʩʷ ʚ ʪʢʘʥʠʥʘʭ. ʐʣʷʭʦʤ ʟʙʠʨʘʥʥʷ 

ʨʦʩʣʠʥ, ʚʠʩʫʰʫʚʘʥʥʷ, ʟʚʘʞʫʚʘʥʥʷ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʩʫʰʝʥʠʭ 

ʪʢʘʥʠʥ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ ʧʦʛʣʠʥʝʥʦʛʦ ʤʝʪʘʣʫ. ɿʤʽʥʶʶʯʠ ʧʨʦʤʽʞʢʠ 

ʯʘʩʫ ʤʽʞ ʟʙʦʨʘʤʠ, ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʚʤʽʩʪ ʤʝʪʘʣʫ ʚ ʪʢʘʥʠʥʘʭ ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 

ʤʝʪʘʣʫ ʘʙʦ ʤʝʪʘʣʽʚ ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʧʦʚʽʪʨʽ. ʄʦʭʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʟʷʪʽ ʟ 

ʧʨʠʨʦʜʥʠʭ ʩʝʨʝʜʦʚʠʱ ʽʩʥʫʚʘʥʥʷ ʘʙʦ ʚʠʨʦʱʝʥʽ ʚ çʯʠʩʪʦʤʫ ʩʝʨʝʜʦʚʠʱʽè ʽ 

ʨʦʟʤʽʱʝʥʽ ʥʘ ʦʙʨʘʥʠʭ ʜʦʩʣʽʜʥʠʭ ʤʘʡʜʘʥʯʠʢʘʭ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʟʙʦʨʫ ʽ ʘʥʘʣʽʟʫ. 

ʗʢ ʘʢʫʤʫʣʷʪʦʨʠ ʨʽʟʥʠʭ ʩʧʦʣʫʢ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʣʠʰʘʡʥʠʢʠ. ɰʭ ʤʦʞʥʘ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʢʦʥʪʨʦʣʶ ʚʤʽʩʪʫ SO2 ʚ ʦʪʦʯʫʶʯʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɿʜʘʪʥʽʩʪʴ ʜʦ 

ʘʢʫʤʫʣʶʚʘʥʥʷ SO2 ʣʠʰʘʡʥʠʢʘʤʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ ʚʠʜʫ. ʇʦʻʜʥʘʥʥʷ ʤʝʪʦʜʽʚ 

ʧʨʠʣʘʜʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʟʘ ʚʠʞʠʚʘʥʥʷʤ ʽ ʚʠʜʦʟʤʽʥʦʶ 

ʣʠʰʘʡʥʠʢʽʚ ʜʦʟʚʦʣʠʪʴ ʚʩʪʘʥʦʚʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʨʦʩʪʦʤ ʽ/ʘʙʦ ʟʜʘʪʥʽʩʪʶ ʜʦ 

ʚʠʞʠʚʘʥʥʷ ʣʠʰʘʡʥʠʢʽʚ ʽ ʢʦʥʮʝʥʪʨʘʮʽʻʶ SO2 ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʗʢʱʦ ʩʪʫʧʽʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʧʦʛʣʠʥʘʥʥʷʤ ʟʘʙʨʫʜʥʶʶʯʦʾ 

ʨʝʯʦʚʠʥʠ, ʪʦ ʩʣʽʜ ʚʠʤʽʨʶʚʘʪʠ ʘʙʦ ʢʽʣʴʢʽʩʪʴ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ, ʘʙʦ 

ʢʽʣʴʢʽʩʪʴ ʤʝʪʘʙʦʣʽʪʫ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ. ʅʘʧʨʠʢʣʘʜ, ʚʤʽʩʪ ʩʫʣʴʬʘʪʫ ʚ 

ʪʢʘʥʠʥʘʭ ʩʣʜ̔ ʩʧʽʚʚʽʜʥʦʩʠʪʠ ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ SO2 ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʪʢʘʥʠʥʘʭ ʨʦʩʣʠʥ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʛʨʘʚʽʤʝʪʨʠʯʥ,̔ ʬʦʪʦʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ, 

ʧʦʣʷʨʦʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ, ʘʪʦʤʧʦʛʣʠʥʘʣʴʥʘ ʩʧʝʢʪʨʦʩʢʦʧʽʷ. ɼʣʷ ʟʽʩʪʘʚʣʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ ʦʪʨʠʤʘʥʽ ʨʽʟʥʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ, ʥʝʦʙʭʽʜʥʘ ʨʝʪʝʣʴʥʘ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ ʤʝʪʦʜʽʚ ʟʙʦʨʫ ʡ ʦʙʨʦʙʢʠ ʨʦʩʣʠʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʧʨʠʣʘʜʽʚ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ. 

ɭ ʨʝʢʦʤʝʥʜʘʮʽʾ ʚʠʩʘʜʞʫʚʘʪʠ ʷʢ ʨʦʩʣʠʥʠ ʘʢʫʤʫʣʷʪʦʨʠ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ 

Phaseolus vulgaris, ʽʥʰʽ ʚʚʘʞʘʶʪʴ ʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʮʽʻʾ ʤʝʪʠ Rosa 
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centifolia, Lupinus angustifolium, ʨʦʩʣʠʥʠ ʨʦʜʽʚ Polygonum, Phleum, Lilium 

(ɼʝʩʩʣʝʨ,1984). 

ʋ ʨʦʩʣʠʥ-ʩʝʥʩʦʨʽʚ ʨʝʘʢʮʽʷʤʠ ʥʘ ʪʝʭʥʦʛʝʥʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʩʣʫʛʫʶʪʴ 

ʤʦʨʬʦʣʦʛʽʯʥʽ, ʘʥʘʪʦʤʽʯʥʽ, ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʽ ʟʤʽʥʠ. ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʤʽʥʠ ʣʠʩʪʢʽʚ, ʧʦʷʚʫ ʭʣʦʨʦʟʽʚ ʽ 

ʥʝʢʨʦʟʽʚ. ʅʘ ʨʽʚʥʽ ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʟʤʽʥʠ 

ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʛʦ ʧʽʛʤʝʥʪʥʦʛʦ ʘʧʘʨʘʪʫ, ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʽʚ, ʥʘʢʦʧʠʯʝʥʥʷ 

ʩʪʨʝʩʦʚʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʪʦʱʦ. ɼʝʪʘʣʴʥʦ ʮʝ ʧʠʪʘʥʥʷ ʚʠʩʚʽʪʣʝʥʦ ʚ ʜʘʥʦʤʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʦʩʽʙʥʠʢʫ ʚ ʨʦʟʜʽʣʽ çʈʽʚʥʽ ʬʽʪʦʽʥʜʠʢʘʮʽʾè. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʤʝʪʦʜʫ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʜʘʥʠʭ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʨʦʩʣʠʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ ʽ ʚʠʤʽʨʶʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ʉʪʫʧʽʥʴ ʧʦʰʢʦʜʞʝʥʥʷ ʣʠʩʪʷ ʪʨʘʚ'ʷʥʠʩʪʠʭ ʽ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ (ʙʨʦʥʟʦʚʝ 

ʟʘʙʘʨʚʣʝʥʥʷ, ʟʝʨʥʠʩʪʽʩʪʴ, ʥʝʢʨʦʟʠ, ʧʣʷʤʠʩʪʽʩʪʴ ʘʙʦ ʽʥʰʽ ʚʠʜʠ ʧʦʰʢʦʜʞʝʥʴ), ʷʢ 

ʧʨʘʚʠʣʦ, ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʽʟʫʘʣʴʥʦ, ʚʠʟʥʘʯʘʶʯʠ ʧʣʦʱʫ ʫʨʘʞʝʥʦʾ ʧʦʚʝʨʭʥʽ ( ʫ %). 

ʉʧʝʮʠʬʽʯʥʽ ʬʽʪʦʽʥʜʠʢʘʪʦʨʠ ʥʘ ʧʝʚʥʽ ʚʠʜʠ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʧʝʨʽʦʜ 

ʾʭ ʥʘʡʙʽʣʴʰʦʾ ʯʫʪʣʠʚʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, ʨʦʩʣʠʥʠ ʢʚʘʩʦʣʽ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʦ ʧʦʷʚʠ ʪʨʠʣʦʧʘʪʝʚʠʭ ʣʠʩʪʢʽʚ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ, ʨʦʩʣʠʥʠ 

ʪʶʪʶʥʫ ï ʜʦ ʩʪʘʜʽʾ ʮʚʽʪʽʥʥʷ ʽ ʥʘʚʽʪʴ ʧʽʩʣʷ, ʧʨʠ ʚʠʜʘʣʝʥʥʽ ʢʚʽʪʦʢ ʫ ʤʽʨʫ ʾʭ 

ʫʪʚʦʨʝʥʥʷ; ʛʣʘʜʽʦʣʫʩʠ ï ʪʽʣʴʢʠ ʧʨʦʪʷʛʦʤ ʦʜʥʦʛʦ ʩʝʟʦʥʫ, ʚ ʪʦʡ ʯʘʩ ʷʢ 

ʩʦʩʥʫ ɺʝʡʤʫʪʦʚʘ ʽ ʚʠʥʦʛʨʘʜ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʾʭʥʴʦʛʦ 

ʞʠʪʪʷ.   

ɼʘʥʽ, ʱʦ ʦʪʨʠʤʘʣʠ ʚʥʘʩʣʽʜʦʢ ʜʦʩʣʽʜʞʝʥʴ, ʤʦʞʥʘ ʦʙ'ʻʜʥʘʪʠ ʟʘ ʪʘʢʠʤʠ 

ʛʨʫʧʘʤʠ: 1) ʧʣʦʱʘ ʧʦʰʢʦʜʞʝʥʥʷ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ (ʫ %); 2) ʧʣʦʱʘ ʥʦʚʠʭ 

ʧʦʰʢʦʜʞʝʥʴ ʢʦʞʥʦʾ ʨʦʩʣʠʥʠ ʟʘ ʙʫʜʴ-ʷʢʠʡ ʚʠʟʥʘʯʝʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ ʘʙʦ ʾʾ 

ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ. ʋ ʨʘʟʽ ʘʥʘʣʽʟʫ ʫʨʘʞʝʥʥʷ ʭʚʦʡʥʠʭ ʨʦʩʣʠʥ ʜʘʥʽ ʧʦʚʠʥʥʽ 

ʚʢʣʶʯʘʪʠ: 1) ʜʦʚʞʠʥʫ ʭʚʦʾʥʦʢ; 2) ʢʦʣʽʨ ʭʚʦʾ; 3) ʬʦʨʤʫ ʭʚʦʾ; 4) ʚʽʢ ʭʚʦʾ; 

5) ʢʽʣʴʢʽʩʪʴ ʧʦʰʢʦʜʞʝʥʠʭ ʭʚʦʾʥʦʢ ʥʘ ʛʽʣʢʫ (ʫ %). ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʽʥʽʡʥʠʭ 

ʛʨʘʬʽʢʽʚ ʤʦʞʥʘ ʚʽʜʦʙʨʘʟʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʧʦʰʢʦʜʞʝʥʥʷ ʣʠʩʪʢʽʚ ʨʦʩʣʠʥ ʚʽʜ 

ʪʨʠʚʘʣʦʩʪʽ ʚʧʣʠʚʫ ʪʘ ʜʦʟʠ ʧʦʣʶʪʘʥʪʫ. ʆʪʨʠʤʘʥʽ ʢʨʠʚʽ ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʟ 

ʢʨʠʚʠʤʠ çʜʦʟʘ ï ʚʽʜʧʦʚʽʜʥʘ ʨʝʘʢʮʽʷè, ʦʜʝʨʞʘʥʠʤʠ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʘʭ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʷʢʽʩʥʠʡ ʩʢʣʘʜ ʧʦʚʽʪʨʷ ʟʘ ʧʝʚʥʠʡ ʧʝʨʽʦʜ. ʗʢʱʦ 

ʚʽʜʧʦʚʽʜʥʘ ʨʝʘʢʮʽʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʨʦʩʪʫ ʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥ, 

ʪʦ ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ: 1) ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ; 2) ʯʠʩʣʦ ʣʠʩʪʢʽʚ ʽ/ʘʙʦ ʧʣʦʱʫ 

ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ; 3) ʜʘʪʫ ʬʦʨʤʫʚʘʥʥʷ ʙʨʫʥʴʢʠ; 4) ʜʘʪʫ ʧʦʯʘʪʢʫ ʮʚʽʪʽʥʥʷ; 5) 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʯʠʩʣʘ ʢʚʽʪʢʦʚʠʭ ʙʨʫʥʴʦʢ ʽ ʢʚʽʪʦʢ; 6) ʢʽʣʴʢʽʩʪʴ  ʧʣʦʜʽʚ ʘʙʦ 

ʰʠʰʦʢ, ʾʭ ʨʦʟʤʽʨʠ; 6) ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʚʽʪʦʢ ʽ ʧʣʦʜʽʚ; 7) ʢʽʣʴʢʽʩʪʴ ʥʘʩʽʥʥʷ ʥʘ 
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ʧʣʽʜ, ʡʦʛʦ ʤʘʩʫ; 8) ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʘʩʠ ʧʘʛʦʥʽʚ ʽ ʢʦʨʝʥʽʚ (ʫ ʪʨʘʚôʷʥʠʩʪʠʭ 

ʨʦʩʣʠʥ); 9) ʟʘʛʘʣʴʥʠʡ ʚʠʭʽʜ (ʘʙʦ ʙʽʦʤʘʩʘ). 

ɼʣʷ ʜʝʨʝʚ ʥʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʟʥʘʪʠ ʥʘʩʪʫʧʥʝ: 1) ʯʠʩʣʦ ʛʽʣʦʢ; 2) ʜʦʚʞʠʥʘ 

ʛʽʣʦʢ; 3) ʜʽʘʤʝʪʨ ʛʽʣʦʢ; 4) ʜʽʘʤʝʪʨ ʩʪʦʚʙʫʨʘ ʚ ʜʘʥʽʡ ʪʦʯʮʽ ʥʘʜ ʨʽʚʥʝʤ 

ˇʨʫʥʪʫ; 5) ʰʚʠʜʢʽʩʪʴ ʨʦʩʪʫ ʩʪʦʚʙʫʨʘ. 

ʅʘʧʨʷʤʢʦʤ ʙʽʦʪʝʩʪʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʘʥʘʣʽʟ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ, ʚʦʜʠ, 

ˇʨʫʥʪʫ ʷʢ ʦʢʨʝʤʠʤʠ ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ, ʪʘʢ ʽ ʢʦʤʧʣʝʢʩʦʤ ʨʝʯʦʚʠʥ. ɹʽʦʪʝʩʪʠ 

ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʷʢ ʩʪʨʫʢʪʫʨʥʦ ʘʚʪʦʥʦʤʥʽ ʦʙôʻʢʪʠ (ʨʦʩʣʠʥʠ, ʥʘʩʽʥʥʷ, ʧʨʦʨʦʩʪʢʠ, 

ʧʠʣʢʦʚʽ ʟʝʨʥʘ), ʪʘʢ ʽ ʦʨʛʘʥʠ ʨʦʩʣʠʥ (ʚʠʩʽʯʢʠ ʣʠʩʪʢʽʚ, ʢʦʨʝʥʽ, ʧʘʛʦʥʠ). 

ʇʨʦʧʦʥʫʻʪʴʩʷ ʦʮʽʥʶʚʘʪʠ ʷʢʽʩʪʴ ʧʠʣʢʫ, ʘ ʪʘʢʦʞ ʨʽʚʝʥʴ ʭʨʦʤʦʩʦʤʥʠʭ ʘʙʝʨʘʮʽʡ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʪʨʠʚʦʣʦʩʪʽ ʯʘʩʫ ʜʦ ʧʨʦʷʚʫ ʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʦ̔̔ ʥʜʠʢʘʮʽʡʥʠʭ 

ʨʝʘʢʮʽʡ ʨʦʟʨʽʟʥʷʶʪʴ ʰʽʩʪʴ ʪʠʧʽʚ ʯʫʪʣʠʚʦʩʪʽ.  

ɯ ʪʠʧ: ʙʽʦʽʥʜʠʢʘʪʦʨ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʯʘʩʫ ʥʝ ʨʝʘʛʫʻ ʥʘ ʜʽʶ (ʚʽʜʩʫʪʥʽʩʪʴ 

ʝʬʝʢʪʠʚʥʦʛʦ ʨʽʚʥʷ), ʧʽʩʣʷ ʯʦʛʦ ʜʘʻ ʩʠʣʴʥʫ ʦʜʥʦʨʘʟʦʚʫ ʨʝʘʢʮʽʶ ʽ ʚʪʨʘʯʘʻ 

ʯʫʪʣʠʚʽʩʪʴ (ʚʠʱʝ ʚʝʨʭʥʴʦʛʦ ʝʬʝʢʪʠʚʥʦʛʦ ʨʽʚʥʷ).  

ɯɯ ʪʠʧ: ʨʝʘʢʮʽʷ ʤʠʪʪʻʚʘ ʽ ʩʠʣʴʥʘ, ʘʣʝ ʪʨʠʚʘʻ ʜʝʷʢʠʡ ʯʘʩ, ʧʽʩʣʷ ʯʦʛʦ ʨʽʟʢʦ 

ʟʥʠʢʘʻ.  

ɯɯɯ ʪʠʧ: ʟ ʤʦʤʝʥʪʫ ʧʦʷʚʠ ʫʰʢʦʜʞʫʶʯʦʛʦ ʚʧʣʠʚʫ ʙʽʦʽʥʜʠʢʘʪʦʨ ʨʝʘʛʫʻ 

ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʧʨʦʤʽʞʢʫ ʯʘʩʫ ʟ ʦʜʥʘʢʦʚʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ.  

IV ʪʠʧ: ʤʠʪʪʻʚʘ ʩʠʣʴʥʘ ʨʝʘʢʮʽʷ ʟʤʽʥʶʻʪʴʩʷ ʾʾ ʧʨʠʧʠʥʝʥʥʷʤ, ʷʢʝ ʩʧʦʯʘʪʢʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʚʠʜʢʦ, ʘ ʧʦʪʽʤ ʧʦʚʽʣʴʥʽʰʝ.  

V ʪʠʧ: ʧʦʷʚʘ ʫʰʢʦʜʞʫʶʯʦʛʦ ʚʧʣʠʚʫ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʝʘʢʮʽʻʶ, 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʷʢʦʾ ʟʨʦʩʪʘʻ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʝʣʠʯʠʥʠ, ʧʽʩʣʷ ʯʦʛʦ ʧʦʩʪʫʧʦʚʦ 

ʧʨʠʧʠʥʷʻʪʴʩʷ.  

VI ʪʠʧ: ʙʘʛʘʪʦ ʨʘʟ̔ʚ ʧʦʚʪʦʨʶʻʪʴʩʷ ʨʝʘʢʮʽʷ V-ʛʦ ʪʠʧʫ; ʭʘʨʘʢʪʝʨʥʘ ʦʩʮʠʣʷʮʽʷ 

ʧʦʢʘʟʥʠʢʽʚ ʙʽʦʽʥʜʠʢʘʮʽʾ.  

 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ʗʢʽ ʧʝʨʝʚʘʛʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʩʣʠʥʥʠʭ ʪʝʩʪ-ʩʠʩʪʝʤ ʧʦʨʽʚʥʷʥʦ ʟ ʪʝʩʪʘʤʠ ʥʘ 

ʽʥʰʠʭ ʦʨʛʘʥʽʟʤʘʭ? 

2. ʗʢʠʭ ʧʨʠʥʮʠʧʽʚ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʛʦ ʙʽʦʤʦʥʽʪʦʨʠʥʛʫ?  

3. ʋ ʯʦʤʫ ʨʽʟʥʠʮʷ ʧʦʥʷʪʴ çʨʦʩʣʠʥʘ-ʽʥʜʠʢʘʪʦʨè ʽ çʨʦʩʣʠʥʘ-ʤʦʥʽʪʦʨè? 

4. ʅʘʟʚʽʪʴ ʧʝʨʝʚʘʛʠ ʨʦʩʣʠʥ-ʤʦʥʽʪʦʨʽʚ ʧʝʨʝʜ ʧʨʠʣʘʜʘʤʠ ʚ ʦʮʽʥʮʽ ʩʪʘʥʫ 

ʜʦʚʢʽʣʣʷ. 
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5. ʗʢʽ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʨʝʘʢʮʽʻʶ ʨʦʩʣʠʥʠ ʥʘ ʟʘʙʨʫʜʥʝʥʥʷ ʽ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʮʽʻʾ 

ʨʝʯʦʚʠʥʠ ʚ ʜʦʚʢʽʣʣʽ ʥʝʦʙʭʽʜʥʦ ʧʦʧʝʨʝʜʥʴʦ ʚʠʟʥʘʯʠʪʠ ʜʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ 

ʟʘʙʨʫʜʥʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʩʣʠʥ-ʤʦʥʽʪʦʨʽʚ?   

6. ʋ ʯʦʤʫ ʩʧʝʮʠʬʽʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʨʦʩʣʠʥ-ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ ʽ 

ʨʦʩʣʠʥ-ʩʝʥʩʦʨʽʚ? 

7. ʗʢʠʤʠ ʦʩʥʦʚʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʝʪʦʢʩʠʢʘʮʽʷ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ 

ʫ ʨʦʩʣʠʥʽ ? 

8. ʗʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʦʢʘʟʥʠʢʠ, ʷʢʱʦ ʷʢ ʪʝʩʪ-ʦʙôʻʢʪʠ ʜʣʷ ʬʽʪʦʽʥʜʠʢʘʮʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʝʨʝʚʘ?  

9. ʗʢʽ ʩʪʨʫʢʪʫʨʥʦ ʘʚʪʦʥʦʤʥʽ ʦʙôʻʢʪʠ ʽ ʦʨʛʘʥʠ ʨʦʩʣʠʥ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ 

ʙʽʦʪʝʩʪʫʚʘʥʥʽ?  

10. ʗʢʽ ʧʦʢʘʟʥʠʢʠ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʧʨʠ ʦʮʽʥʮʽ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ  ʟʘ ʨʦʩʪʦʤ ʽ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ? 

11. ʉʢʽʣʴʢʠ ʪʠʧʽʚ ʯʫʪʣʠʚʦʩʪʽ ʙʽʦʽʥʜʠʢʘʪʦʨʽʚ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʯʘʩʫ ʨʦʟʚʠʪʢʫ ʙʽʦʽʥʜʠʢʘʮʽʡʥʠʭ ʨʝʘʢʮʽʡ? 

 

 

2.3. ʈʽʚʥʽ ʬʽʪʦʽʥʜʠʢʘʮʽʾ 

 

ʌʽʪʦʽʥʜʠʢʘʮʽʶ ʟʜʽʡʩʥʶʶʪʴ ʥʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥ ʙʽʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ 

ʥʘ ʥʘʩʪʫʧʥʠʭ ʨʽʚʥʷʭ ʦʨʛʘʥʽʟʘʮʽʾ: ʙʽʦʭʽʤʽʯʥʦʤʫ ʽ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ,  ʘʥʘʪʦʤʽʯʥʦʤʫ, 

ʮʠʪʦʣʦʛʽʯʥʦʤʫ, ʛʝʥʝʪʠʯʥʦʤʫ, ʙʽʦʨʠʪʤʽʯʥʦʤʫ, ʬʣʦʨʠʩʪʠʯʥʦʤʫ, ʮʝʥʦʪʠʯʥʦʤʫ, 

ʙʽʦʛʝʦʮʝʥʦʪʠʯʥʦʤʫ, ʣʘʥʜʰʘʬʪʥʦʤʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʥʘ ʮʠʭ ʨʽʚʥʷʭ, ʤʽʞ ʪʠʤ, ʥʝ 

ʤʦʞʥʘ ʩʪʨʦʛʦ ʨʦʟʤʝʞʫʚʘʪʠ. ʅʘ ʥʠʞʯʠʭ ʨʽʚʥʷʭ ʦʨʛʘʥʽʟʘʮʽʾ ʞʠʚʦʾ ʤʘʪʝʨʽʾ 

ʧʝʨʝʚʘʞʘʶʪʴ ʧʨʷʤʽ ʽ ʩʧʝʮʠʬʽʯʥʽ ʚʠʜʠ ʙʽʦʽʥʜʠʢʘʮʽʾ, ʱʦ ʧʦʚ'ʷʟʘʥʽ ʟ ʚʧʣʠʚʦʤ 

ʷʢʦʛʦʩʴ ʧʝʚʥʦʛʦ ʩʪʨʝʩʦʨʘ. ʋ ʤʽʨʫ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʙʽʦʣʦʛʽʯʥʠʭ 

ʩʠʩʪʝʤ ʟʨʦʩʪʘʻ ʩʢʣʘʜʥʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʾʭ ʚʥʫʪʨʽʰʥʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽ 

ʨʟ̔ʥʦʤʘʥʽʪʥʽʩʪʴ ʚʟʘʻʤʦʟʚ'ʷʟʢʽʚ ʟ̔ ʟʦʚʥʽʰʥʽʤʠ ʬʘʢʪʦʨʘʤʠ ʩʝʨʝʜʦʚʠʱʘ ʽʩʥʫʚʘʥʥʷ, 

ʪʦʤʫ ʚʠʱʽ ʨʽʚʥʽ ʙʽʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʥʝʧʨʷʤʫ 

ʙʽʦʽʥʜʠʢʘʮʽʶ. ʋ ʚʠʢʣʘʜʝʥʥʽ ʤʘʪʝʨʽʘʣʫ ʜʦʪʨʠʤʫʚʘʣʠʩʷ ʰʠʨʦʢʦ ʚʽʜʦʤʦʾ 

ʢʣʘʩʠʬʽʢʘʮʽʾ (Weinert u. a.,1988). 

 

ɹʽʦʭʽʤʽʯʥʽ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ 

ɹʘʛʘʪʦ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʟʝʣʝʥʠʭ ʨʦʩʣʠʥ ʤʘʶʪʴ ʚʠʩʦʢʫ ʯʫʪʣʠʚʽʩʪʶ 

ʜʦ ʧʨʦʤʠʩʣʦʚʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ. ɺʧʣʠʚ ʚʝʣʠʢʦʾ ʛʨʫʧʠ ʢʠʩʣʠʭ (SO2, NOx, ʉl2, ʅF, 
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ʦʟʦʥ) ʽ ʜʝʷʢʠʭ ʽʥʰʠʭ (NH3, ʉʅ2ʆ ʪʘ ʽʥ.) ʛʘʟʽʚ, ʷʢ ʧʨʘʚʠʣʦ, ʧʦʜʽʙʥʠʡ , ʽ ʪʦʤʫ ʚʽʥ ʻ 

ʥʝʩʧʝʮʠʬʽʯʥʠʤ. 

ɹʽʦʭʽʤʽʯʥʽ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʽ ʨʝʘʢʮʽʾ ʧʨʦʪʽʢʘʶʪʴ ʚ ʦʨʛʘʥʽʟʤʽ ʚ ʜʫʞʝ ʚʫʟʴʢʠʭ 

ʜʽʘʧʘʟʦʥʘʭ ʫʤʦʚ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʜʘʥʽ ʨʝʘʢʮʽʾ ʜʦʩʠʪʴ ʯʫʪʣʠʚʽ ʜʦ ʧʦʰʢʦʜʞʫʶʯʦʾ 

ʜʽʾ ʥʝʟʥʘʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʩʪʨʝʩʦʨʽʚ. ɼʦ ʚʠʥʠʢʥʝʥʥʷ ʚʠʜʠʤʠʭ ʧʦʰʢʦʜʞʝʥʴ ʚ 

ʦʨʛʘʥʽʟʤʘʭ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟʤʽʥʶʻʪʴʩʷ ʦʙʤʽʥ ʨʝʯʦʚʠʥ. ʇʨʠ ʥʝʟʥʘʯʥʦʤʫ ʚʧʣʠʚʽ 

ʩʪʨʝʩʦʨʘ ʮʷ ʟʤʽʥʘ ʤʘʻ ʦʙʦʨʦʪʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʚ ʤʽʨʫ ʥʘʩʪʘʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ 

ʦʙʤʽʥ ʨʝʯʦʚʠʥ ʚʽʜʥʦʚʣʶʻʪʴʩʷ, ʪʘʢ ʷʢ ʚʽʥ ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʘʤʦʨʝʛʫʣʷʮʽʾ, ʜʘʥʘ 

ʨʝʘʢʮʽʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʷʢ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤʠ. ʅʝʟʚʦʨʦʪʥʽ ʚʠʜʠʤʽ ʟʤʽʥʠ, 

ʥʘʧʨʠʢʣʘʜ ʚʽʜʤʠʨʘʥʥʷ ʪʢʘʥʠʥ ʦʨʛʘʥʽʚ, ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʛʣʠʙʦʢʦʛʦ ʧʦʨʫʰʝʥʥʷ 

ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ, ʱʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʷʢ ʧʦʰʢʦʜʞʝʥʥʷ. 

ɺʧʣʠʚʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʩʪʨʝʩʦʨʘ, ʥʘʧʨʠʢʣʘʜ SO2, ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʽ 

ʢʣʽʪʠʥʥʦʤʫ ʨʽʚʥʷʭ ʤʦʞʫʪʴ ʧʨʦʪʽʢʘʪʠ ʚ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ʂʣʽʪʠʥʠ ʥʘʜʟʝʤʥʠʭ 

ʦʨʛʘʥʽʚ ʧʦʛʣʠʥʘʶʪʴ SO2, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʾʾ ʨʦʟʯʠʥʝʥʥʷ ʚ ʤʽʞʬʽʙʨʠʣʷʨʥʽʡ ʚʦʜʽ 

ʢʣʽʪʠʥʥʠʭ ʦʙʦʣʦʥʦʢ ʽ ʫʪʚʦʨʝʥʥʷ ʽʦʥʽʚ SO3
2- ʘʙʦ ʅSO3-. ʎʽ ʽʦʥʠ ʨʫʡʥʫʶʪʴ 

ʟʦʚʥʽʰʥʶ ʢʣʽʪʠʥʥʫ ʤʝʤʙʨʘʥʫ. ʇʨʦʥʠʢʥʝʥʥʷ ʩʽʨʯʠʩʪʦʾ ʢʠʩʣʦʪʠ ʚ ʧʨʦʪʦʧʣʘʩʪ 

ʢʣʽʪʠʥʠ ʩʪʚʦʨʶʻ ʜʦʜʘʪʢʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʾʾ ʙʫʬʝʨʥʫ ʻʤʥʽʩʪʴ, ʷʢʘ ʟʘʭʠʱʘʻ 

ʮʠʪʦʧʣʘʟʤʫ ʚʽʜ ʟʨʫʰʝʥʴ ʨʅ. 

ʆʩʢʽʣʴʢʠ ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʽʚ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʨʠ ʧʝʚʥʠʭ ʨʅ ʩʝʨʝʜʦʚʠʱʘ, 

ʟʤʝʥʰʝʥʥʷ ʙʫʬʝʨʥʦʾ ʻʤʥʦʩʪʽ ʮʠʪʦʧʣʘʟʤʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʠʭ ʧʦʨʫʰʝʥʴ ʚ 

ʜʽʷʣʴʥʦʩʪʽ ʬʝʨʤʝʥʪʽʚ, ʘ ʦʪʞʝ, ʜʦ ʧʘʪʦʣʦʛʽʯʥʦʾ ʟʤʽʥʠ ʭʦʜʫ ʨʝʘʢʮʽʡ,  ʷʢʽ ʚʦʥʠ 

ʢʘʪʘʣʽʟʫʶʪʴ. ʈʝʛʫʣʷʮʽʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʬʝʨʤʝʥʪʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʘʢʦʞ 

ʧʨʠʩʫʪʥʽʩʪʶ ʥʝʦʨʛʘʥʽʯʥʠʭ ʽʦʥʽʚ ʽ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʨʝʯʦʚʠʥ, ʚʤʽʩʪ ʷʢʠʭ 

ʟʩʫʚʘʻʪʴʩʷ ʚʽʜ ʦʧʪʠʤʫʤʫ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʰʢʦʜʞʝʥʥʷ ʤʝʤʙʨʘʥ. ʋ ʢʽʥʮʝʚʦʤʫ 

ʧʽʜʩʫʤʢʫ ʚʩʝ ʮʝ ʚʝʜʝ ʜʦ ʧʦʨʫʰʝʥʥʷ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʢʣʽʪʠʥʠ. ɺʥʘʩʣʽʜʦʢ ʪʘʢʠʭ 

ʧʘʪʦʣʦʛʽʡ ʟʤʽʥʶʶʪʴʩʷ ʬʫʥʢʮʽʾ ʩʪʨʫʢʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʢʣʽʪʠʥʠ, ʽ ʥʘʩʪʘʻ 

ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʾʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʝʨʝʜʯʘʩʥʦʛʦ ʩʪʘʨʽʥʥʷ, 

ʟʘʛʠʙʝʣʽ ʢʣʽʪʠʥ,  ʭʣʦʨʦʟʫ ʣʠʩʪʢʽʚ  ̔ʥʝʢʨʦʟʫ ʦʨʛʘʥʽʚ. 

ʊʦʢʩʠʯʥʠʡ ʚʤʽʩʪ Sʆ2 ʚ ʘʪʤʦʩʬʝʨʽ ʪʘʢʦʞ  ʟʤʽʥʶʻ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ˇʨʫʥʪʫ, ʱʦ 

ʜʽʻ ʷʢ ʜʦʜʘʪʢʦʚʝ ʩʪʨʝʩʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʦʮʝʩ ʧʦʛʣʠʥʘʥʥʷ ʧʦʞʠʚʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʽ ʚʦʜʠ ʟ ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʯʠʥʫ ʢʣʽʪʠʥʘʤʠ ʢʦʨʝʥʽʚ. ɺ ʩʫʢʫʧʥʦʩʪʽ ʪʘʢʽ 

ʥʝʛʘʪʠʚʥʽ ʟʤʽʥʠ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʽ ʢʣʽʪʠʥʥʠʭ ʩʪʨʫʢʪʫʨ ʥʘʜʟʝʤʥʠʭ ʦʨʛʘʥʽʚ ʽ 

ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʚʠʢʣʠʢʘʶʪʴ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʦʩʪʫ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʦʩʪʽ ʪʘ 

ʷʢʦʩʪʽ ʥʘʨʦʩʪʘʶʯʦʾ ʜʝʨʝʚʠʥʠ ʽ ʧʨʦʜʫʢʪʽʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʨʦʩʣʠʥʠ. 

ʆʩʢʽʣʴʢʠ ʦʙʤʽʥ ʨʝʯʦʚʠʥ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʤʘʢʨʦʤʦʣʝʢʫʣʷʨʥʠʤʠ ʽ 

ʩʫʙʢʣʽʪʠʥʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʽ ʨʝʛʫʣʶʻʪʴʩʷ ʜʽʷʣʴʥʽʩʪʶ ʬʝʨʤʝʥʪʽʚ, ʪʦ ʷʢ 

ʙʽʦ̔ʥʜʠʢʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʥʘ ʮʴʦʤʫ ʨʽʚʥʽ ʜʦʮʽʣʴʥʦ ʚʠʟʥʘʯʘʪʠ ʘʢʪʠʚʥʽʩʪʴ ʽ 
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ʢʽʣʴʢʽʩʪʴ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʭ ʬʝʨʤʝʥʪʽʚ. ʅʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʩʪʫʧʥʽ 

ʬʝʨʤʝʥʪʠ: ʧʝʨʦʢʩʠʜʘʟʘ, ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ, ʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʘ. 

ʇʝʨʦʢʩʠʜʘʟʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʣʘʩʫ ʬʝʨʤʝʥʪʽʚ ʦʢʩʠʜʦʨʝʜʫʢʪʘʟ, ʱʦ 

ʦʢʠʩʣʶʶʪʴ ʧʝʨʦʢʩʠʜ ʚʦʜʥʶ (ʅ2ʆ2), ʨʦʟʢʣʘʜʘʶʯʠ ʡʦʛʦ ʟ ʫʪʚʦʨʝʥʥʷʤ ʚʦʜʠ.  

ɺʦʥʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʦʢʠʩʣʝʥʥʽ ʧʦʣʽʬʝʥʦʣʽʚ, ʘʤʽʥʽʚ ʽ ʞʠʨʥʠʭ ʢʠʩʣʦʪ, ʛʨʘʶʪʴ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʜʠʭʘʥʥʽ ʽ ʯʫʪʣʠʚʦ ʨʝʘʛʫʶʪʴ ʥʘ ʙʫʜʴ-ʷʢʠʡ ʚʧʣʠʚ ʥʘ ʦʨʛʘʥʽʟʤ.  

ɹʫʜʫʯʠ ʩʚʦʛʦ ʨʦʜʫ çʘʚʘʨʽʡʥʠʤʠ ʬʝʨʤʝʥʪʘʤʠè, ʚʦʥʠ ʚʽʜʽʛʨʘʶʪʴ ʚʝʣʠʢʫ ʨʦʣʴ ʫ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʟʘʭʠʩʥʠʭ ʨʝʘʢʮʽʡ ʦʨʛʘʥʽʟʤʫ. ʇʨʦʩʪʝʞʫʻʪʴʩʷ ʢʦʨʝʣʷʮʽʷ ʤʽʞ 

ʚʧʣʠʚʦʤ ʩʪʨʝʩʦʨʘ, ʧʦʩʠʣʝʥʥʷʤ ʫʪʚʦʨʝʥʥʷ ʪʦʢʩʠʯʥʠʭ ʧʝʨʦʢʩʠʜʽʚ, ʟʦʢʨʝʤʘ ʅ2ʆ2, 

ʪʘ ʧʽʜʚʠʱʝʥʥʷʤ ʘʢʪʠʚʥʦʩʪʽ ʧʝʨʦʢʩʠʜʘʟʠ. ɸʢʪʠʚʥʽʩʪʴ ʧʝʨʦʢʩʠʜʘʟʠ ʟʨʦʩʪʘʻ ʧʨʠ 

ʜʽʾ  ʛʘʟʦʜʠʤʦʚʦʛʦ ʩʪʨʝʩʫ, ʥʘʧʨʠʢʣʘʜ ʫ ʨʦʩʣʠʥ, ʱʦ ʨʦʩʪʫʪʴ ʧʦʙʣʠʟʫ ʘʣʶʤʽʥʽʻʚʠʭ 

ʟʘʚʦʜʽʚ, ʜʝ ʧʽʜ ʚʧʣʠʚʦʤ ʬʪʦʨʠʜʽʚ ʽ ʩʽʨʯʠʩʪʦʛʦ ʛʘʟʫ ʟʨʦʩʪʘʻ ʘʢʪʠʚʥʽʩʪʴ 

ʧʝʨʦʢʩʠʜʘʟ ʫ ʣʠʩʪʢʘʭ ʽ ʭʚʦʾ. ʇʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʧʝʨʦʢʩʠʜʘʟʠ ʦʜʥʦʯʘʩʥʦ 

ʩʣʫʛʫʻ ʧʦʢʘʟʥʠʢʦʤ ʩʪʘʨʽʥʥʷ ʨʦʩʣʠʥ. ɺʠʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʧʝʨʦʢʩʠʜʘʟʠ 

ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʧʦʨʫʰʝʥʥʷ ʚ ʦʙʤʽʥʽ ʨʝʯʦʚʠʥ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʟʘ ʜʽʾ 

ʛʘʟʦʜʠʤʦʚʠʭ ʚʠʢʠʜʽʚ, ʬʪʦʨʠʩʪʠʭ ʩʧʦʣʫʢ, ʚʠʢʠʜʽʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ, ʱʦ ʤʽʩʪʷʪʴ 

SO2  ʘʙʦ O3  (ʂʦʨʰʠʢʦʚ ʪʘ ʽʥ., 1991, ɼʦʣʛʦʚʘ, 2004 ʪʘ ʽʥ.). ɺʢʘʟʫʻʪʴʩʷ ʥʘ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʤʽʥʠ ʘʢʪʠʚʥʦʩʪʽ ʧʦʣʽʬʝʥʦʣʦʢʩʠʜʘʟʠ ʫ ʣʠʩʪʢʘʭ ʷʢ 

ʧʦʢʘʟʥʠʢ ʥʝʛʘʪʠʚʥʦʾ ʜʽʾ ʟʘʙʨʫʜʥʝʥʥʷ ʜʽʦʢʩʠʜʦʤ ʩʽʨʢʠ, ʘʤʽʘʢʦʤ (ʈʘʯʢʦʚʩʢʘʷ, 

ʂʠʤ, 1980) 

ʂʣʶʯʦʚʠʤ ʬʝʨʤʝʥʪʦʤ ʜʠʭʘʣʴʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʛʣʶʢʦʟʠ ʯʝʨʝʟ 

ʧʝʥʪʦʟʦʬʦʩʬʘʪʥʠʡ ʰʣʷʭ (ʛʝʢʩʦʟʦʤʦʥʦʬʦʩʬʘʪʥʠʡ ʰʫʥʪ), ʚ ʷʢʦʤʫ ʙʝʨʫʪʴ ʫʯʘʩʪʴ 

ʧôʷʪʠʚʫʛʣʝʮʝʚʽ ʮʫʢʨʠ ʻ ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪʜʝʛʽʜʨʦʛʝʥʘʟʘ. ʆʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ 

ʧʝʥʪʦʟʦʬʦʩʬʘʪʥʦʛʦ ʰʣʷʭʫ ʦʢʠʩʣʝʥʥʷ ʛʣʶʢʦʟʠ ʧʦʣʷʛʘʻ ʚ ʘʢʪʠʚʽʟʘʮʽʾ 

ʧʣʘʩʪʠʯʥʦʛʦ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʢʣʽʪʠʥ, ʧʦʚ'ʷʟʘʥʦʛʦ ʟ ʘʢʪʠʚʽʟʘʮʽʻʶ ʩʠʥʪʝʟʫ 

ʥʫʢʣʝʾʥʦʚʠʭ ʢʠʩʣʦʪ, ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʝʢʚʽʚʘʣʝʥʪʽʚ NɸDʈʅ, ʣʽʧʽʜʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʤʝʤʙʨʘʥ, ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ, ʢʣʽʪʠʥʥʠʭ ʦʙʦʣʦʥʦʢ. ʋ ʥʦʨʤʘʣʴʥʠʭ 

ʫʤʦʚʘʭ ʫ ʨʦʩʣʠʥ ʚ ʷʢʦʩʪʽ ʧʦʯʘʪʢʦʚʦʛʦ ʝʪʘʧʫ ʜʠʭʘʥʥʷ ʧʝʨʝʚʘʞʘʻ ʛʣʽʢʦʣʽʟ.  

ɸʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʫ ʛʣʶʢʦʟʦ-6-ʬʦʩʬʘʪʜʝʛʽʜʨʦʛʝʥʘʟʠ ʧʽʜʚʠʱʫʻʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʴ 

ʥʘ ʜʽʶ ʜʚʦʦʢʠʩʫ ʩʽʨʢʠ, ʦʟʦʥʫ, ʬʪʦʨʠʩʪʦʛʦ ʚʦʜʥʶ, ʚʽʨʫʩʥʠʭ ʽʥʬʝʢʮʽʡ, 

ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ, ʧʦʨʘʥʝʥʴ ʽ ʽʥʰʠʭ ʭʚʦʨʦʙ. 

ɸʥʪʨʦʧʦʛʝʥʥʽ ʩʪʨʝʩʦʨʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʝʨʤʝʥʪʠ ʘʤʽʥʦʢʠʩʣʦʪʥʦʛʦ ʦʙʤʽʥʫ.  

ʇʽʜ ʜʽʻʶ ʩʪʨʝʩʦʨʽʚ ʟʥʠʞʫʻʪʴʩʷ ʩʠʥʪʝʟ ʙʽʣʢʘ ʽ ʧʦʩʠʣʶʻʪʴʩʷ ʡʦʛʦ ʨʦʟʧʘʜ, 

ʚʠʚʽʣʴʥʷʶʪʴʩʷ ʘʤʽʥʦʢʠʩʣʦʪʠ, ʚ ʢʣʽʪʠʥʘʭ ʟʤʝʥʰʫʻʪʴʩʷ ʚʤʽʩʪ ʙʽʣʢʘ.  ɿʨʦʩʪʘʻ 

ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʽʚ,  ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʪʨʘʥʩʘʤʽʥʫʚʘʥʥʷ ʘʙʦ ʜʝʟʘʤʽʥʫʚʘʥʥʷ 

ʘʤʽʥʦʢʠʩʣʦʪ. ʅʘʧʨʠʢʣʘʜ, ʘʤʽʥʦʪʨʘʥʩʬʝʨʘʟʠ ʟʜʽʡʩʥʶʶʪʴ ʧʝʨʝʥʝʩʝʥʥʷ Ŭ-

ʘʤʽʥʦʛʨʫʧ ʘʤʽʥʦʢʠʩʣʦʪ ʥʘ Ŭ-ʢʝʪʦʢʠʩʣʦʪʠ ʰʣʷʭʦʤ ʪʨʘʥʩʘʤʽʥʫʚʘʥʥʷ 
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(ʧʝʨʝʥʝʩʝʥʥʷ Ŭ-ʘʤʽʥʦʛʨʫʧʠ ʚʽʜ ʦʜʥʽʻʾ ʢʠʩʣʦʪʠ ʥʘ ʽʥʰʫ).  ɯʥʜʠʢʘʪʦʨʦʤ ʩʪʨʝʩʫ ʻ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚ ʢʣʽʪʠʥʘʭ ʚʽʣʴʥʦʾ ʽʤʽʥʦʢʠʩʣʦʪʠ ʧʨʦʣʽʥʫ, ʷʢʘ ʢʨʽʤ ʫʯʘʩʪʽ ʚ 

ʩʠʥʪʝʟʽ ʙʽʣʢʽʚ, ʫ ʚʽʣʴʥʦʤʫ ʩʪʘʥʽ ʚʠʢʦʥʫʻ ʨʷʜ ʟʘʭʠʩʥʠʭ ʬʫʥʢʮʽʡ. ʇʨʦʣʽʥ 

ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʧʨʠ ʚʦʜʥʦʤʫ ʩʪʨʝʩʽ. ʁʦʛʦ ʢʽʣʴʢʽʩʪʴ ʫ ʣʠʩʪʢʘʭ ʨʦʩʣʠʥ ʟʘʣʝʞʠʪʴ 

ʚ̔ʜ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ.  

ʉʪʨʝʩʦʨʠ ʚʠʢʣʠʢʘʶʪʴ ʨʷʜ ʽʥʰʠʭ ʟʤʽʥ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ ʨʦʩʣʠʥʥʠʭ  

ʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʾʭ  ʨʝʘʢʮʽʾ ʥʘ ʥʝʩʧʨʠʪʣʠʚʽ 

ʯʠʥʥʠʢʠ, ʚ ʦʩʦʙʣʠʚʦʩʪʽ ʥʘ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ. ʇʽʜ ʜʽʻʶ ʩʽʨʯʠʩʪʦʛʦ ʛʘʟʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʤʝʪʘʙʦʣʽʟʤʫ ʚʫʛʣʝʚʦʜʽʚ, ʱʦ ʚʝʜʝ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ ʚ 

ʢʣʽʪʠʥʘʭ ʨʦʟʯʠʥʥʠʭ ʮʫʢʨʽʚ: ʛʣʶʢʦʟʠ ʽ ʬʨʫʢʪʦʟʠ (ʮʝ ʞ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ 

ʝʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ). ɺʤʽʩʪ ʦʣʽʛʦʮʫʢʨʽʚ ʩʘʭʘʨʦʟʠ ʽ ʨʘʬʽʥʦʟʠ ʚ 

ʣʠʩʪʢʘʭ ʪʠʩʫ ʽ ʚ ʢʦʨʽ ʛʽʨʢʦʢʘʰʪʘʥʘ ʟʚʠʯʘʡʥʦʛʦ ʟʘʟʥʘʻ ʧʦʤʽʪʥʠʭ ʟʤʽʥ ʩʪʦʩʦʚʥʦ 

ʢʦʥʪʨʦʣʶ. ʇʨʦʪʝ, ʪʨʠʚʘʣʠʡ ʚʧʣʠʚ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʟʘʙʨʫʜʥʶʚʘʯʽʚ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʠʢʣʠʢʘʻ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʦʩʥʦʚʥʠʭ ʚʫʛʣʝʚʦʜʽʚ ʫ 

ʨʦʩʣʠʥʥʠʭ ʪʢʘʥʠʥʘʭ. 

ɿʘʙʨʫʜʥʶʶʯʽ ʨʝʯʦʚʠʥʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʤʽʥʠ ʩʢʣʘʜʫ ʞʠʨʥʠʭ ʢʠʩʣʦʪ 

ʦʤʠʣʶʻʤʠʭ ʣʽʧʽʜʽʚ. ɿʘ ʜʽʾ ʩʪʨʝʩʦʨʽʚ ʧʽʜʚʠʱʫʻʪʴʩʷ ʚʤʽʩʪ ʣʽʥʦʣʝʚʦʾ ʡ ʣʽʥʦʣʝʥʦʚʦʾ 

ʢʠʩʣʦʪ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʦʣʽʥʝʥʘʩʠʯʝʥʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʟ ʜʚʦʤʘ ʧʦʜʚʽʡʥʠʤʠ 

ʟʚ'ʷʟʢʘʤʠ, ʱʦ ʤʘʶʪʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʘʩʠʯʝʥʠʤʠ ʞʠʨʥʠʤʠ ʢʠʩʣʦʪʘʤʠ ʥʠʞʯʫ 

ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʥʷ. ɹʽʣʴʰʦʶ ʤʽʨʦʶ ʮʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ 

ʚʠʭʣʦʧʥʠʭ ʛʘʟʽʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ. ʂʠʩʣʽ ʛʘʟʠ ʚʠʢʣʠʢʘʶʪʴ ʟʥʠʞʝʥʥʷ ʩʠʥʪʝʟʫ 

ʛʘʣʘʢʪʦʣʽʧʽʜʽʚ, ʟʤʝʥʰʫʶʪʴ ʚʤʽʩʪ ʧʘʣʴʤʽʪʠʥʦʚʦʾ ʢʠʩʣʦʪʠ ʽ ʤʦʥʦʘʣʴʜʝʛʽʜʫ.  

ʉʪʨʝʩ ʚʠʢʣʠʢʘʻ ʟʥʠʞʝʥʥʷ ʚʠʜʽʣʝʥʥʷ ʨʦʩʣʠʥʘʤʠ ʬʽʪʦʥʮʠʜʽʚ. 

ʋ ʧʨʦʮʝʩʘʭ ʩʪʘʨʽʥʥʷ ʽ ʚ ʩʪʨʝʩʦʚʠʭ ʨʝʘʢʮʽʷʭ ʦʨʛʘʥʽʟʤʽʚ ʙʝʨʫʪʴ ʫʯʘʩʪʴ 

ʬʽʪʦʛʦʨʤʦʥʠ. ʂʠʩʣʽ ʛʘʟʠ ʧʽʜʚʠʱʫʶʪʴ ʚʤʽʩʪ ʝʪʠʣʝʥʫ, ʝʪʘʥʫ ʽ ʘʙʩʮʠʟʦʚʦʾ 

ʢʠʩʣʦʪʠ. ɸʙʩʮʠʟʦʚʽʡ ʢʠʩʣʦʪ ̔ ʥʘʣʝʞʠʪʴ ʚʘʞʣʠʚʘ ʨʦʣʴ ʫ ʤʝʭʘʥʽʟʤʘʭ ʩʪʨʝʩʫ, ʘ 

ʪʘʢʦʞ ʩʪʘʨʽʥʥʷ. ɺʦʥʘ ʚʠʨʦʙʣʷʻʪʴʩʷ ʟʘ ʧʦʩʫʭʠ, ʥʘʜʣʠʰʢʫ ʩʦʣʝʡ, ʙʦʨʫ, ʧʨʠ 

ʥʝʩʪʘʯʽ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ. ɯʥʰʠʡ ʬʽʪʦʛʦʨʤʦʥ ï ʝʪʠʣʝʥ ʚ ʥʘʡʙʽʣʴʰʽʡ ʤʽʨʽ 

ʩʠʥʪʝʟʫʻʪʴʩʷ ʚ ʩʪʘʨʽʶʯʠʭ ʣʠʩʪʢʘʭ ʽ ʜʦʟʨʽʚʘʶʯʠʭ ʧʣʦʜʘʭ, ʚʽʥ ʪʘʢʦʞ 

ʧʨʦʜʫʢʫʻʪʴʩʷ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʧʨʠ ʩʪʨʝʩʽ. ʅʘʧʨʠʢʣʘʜ, ʩʽʨʯʠʩʪʠʡ ʛʘʟ ʧʽʜʩʠʣʶʻ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʜʽʣʝʥʥʷ ʝʪʠʣʝʥʫ ʭʚʦʻʶ ʩʦʩʝʥ ʽ ʤʦʜʨʠʥ. ʋʪʚʦʨʝʥʥʷ ʽʥʛʽʙʽʪʦʨʽʚ 

ʨʦʩʪʫ ʚ ʢʣʽʪʠʥʘʭ ʩʧʨʠʷʻ ʧʨʦʷʚʫ ʤʝʭʘʥʽʟʤʽʚ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ. 

ɺʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʽ ʩʪʨʫʢʪʫʨʠ ʪʘʢʦʞ ʧʦʰʢʦʜʞʫʶʪʴʩʷ ʧʨʦʤʠʩʣʦʚʠʤʠ 

ʛʘʟʘʤʠ ʫ ʯʫʪʣʠʚʠʭ ʜʦ ʥʠʭ ʨʦʩʣʠʥ. ʊʘʢ, ʆ3 ʚʧʣʠʚʘʻ ʩʧʦʯʘʪʢʫ ʥʘ ʭʣʦʨʦʧʣʘʩʪʠ, ʘ 

ʧʦʪʽʤ ʥʘ ʪʦʥʦʧʣʘʩʪ ʽ ʧʣʘʟʤʘʣʝʤʫ. ʇʨʠ ʮʴʦʤʫ, ʥʘʧʨʠʢʣʘʜ, ʫ ʢʚʘʩʦʣʽ ʚ ʧʘʣʽʩʘʜʥʽʡ 

ʧʘʨʝʥʭʽʤʽ ʣʠʩʪʢʘ ʩʧʦʯʘʪʢʫ ʟ'ʷʚʣʷʻʪʴʩʷ ʛʨʘʥʫʣʶʚʘʥʥʷ ʮʠʪʦʧʣʘʟʤʠ ʽ ʧʽʜʚʠʱʝʥʥʷ 

ʾʾ ʱʽʣʴʥʦʩʪʽ, ʘ ʧʦʪʽʤ ʘʛʨʝʛʘʮʽʷ ʫʣʘʤʢʽʚ ʭʣʦʨʦʧʣʘʩʪʽʚ. ʇʦʜʽʙʥʠʡ ʝʬʝʢʪ 
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ʚʠʢʣʠʢʘʶʪʴ ʽ ʽʥʰʽ ʦʢʠʩʥʶʚʘʯʽ, ʥʘʧʨʠʢʣʘʜ ʧʝʨʦʢʩʽʘʮʝʪʠʣʥʽʪʨʘʪ. ʊʘʢʽ 

ʧʦʰʢʦʜʞʝʥʥʷ ʧʦʩʠʣʶʶʪʴʩʷ ʧʨʠʩʫʪʥʽʩʪʶ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʢʘʜʤʽʶ, ʮʠʥʢʫ, 

ʥʽʢʝʣʶ ʥʘʚʽʪʴ ʫ ʢʦʥʮʝʥʪʨʘʮʽʷʭ, ʷʢʽ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʩʪ ʨʦʩʣʠʥ 

ɿʘ ʜʽʾ ʙʘʛʘʪʴʦʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠʛʥʽʯʝʥʥʷ 

ʬʦʪʦʩʠʥʪʝʟʫ, ʷʢʠʡ ʜʫʞʝ ʯʫʪʣʠʚʠʡ ʜʦ ʟʤʽʥʠ  ʬʘʢʪʦʨʽʚ ʜʦʚʢʽʣʣʷ. ʊʘʢ, ʫ ʜʝʨʝʚ, 

ʱʦ ʨʦʩʪʫʪʴ ʫ ʤʽʩʪʽ, ʨʽʚʝʥʴ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʤʦʞʝ ʙʫʪʠ ʚ ʜʚʘ ʨʘʟʠ ʥʠʞʯʠʤ, ʥʽʞ ʫ 

ʜʝʨʝʚ ʫ ʣʽʩʽ. ɿʥʠʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʬʦʪʦʩʠʥʪʝʟʫ ʧʽʜ ʚʧʣʠʚʦʤ ʧʦʣʶʪʘʥʪʽʚ 

ʧʦʚ'ʷʟʘʥʦ ʟ ʮʽʣʦʶ ʥʠʟʢʦʶ ʟʤʽʥ ʬʦʪʦʩʠʥʪʝʪʠʯʥʦʾ ʩʠʩʪʝʤʠ. ɿʤʝʥʰʫʻʪʴʩʷ ʜʠʬʫʟʽʷ 

ʉʆ2 ʽ ʅ2ʆ ʯʝʨʝʟ ʧʨʦʜʠʭʠ, ʘ ʪʘʢʦʞ ʨʦʟʯʠʥʥʽʩʪʴ ʉʆ2 ʫ ʧʽʜʢʠʩʣʝʥʦʤʫ SO2 ʨʦʟʯʠʥʽ 

ʢʣʽʪʠʥʥʦʛʦ ʩʦʢʫ. ɺʠʥʠʢʘʻ ʢʦʥʢʫʨʝʥʮʽʷ ʤʽʞ SO2 ʽ ʉʆ2 ʟʘ ʪʨʘʥʩʧʦʨʪ ʚ 

ʭʣʦʨʦʧʣʘʩʪʠ ʯʝʨʝʟ ʙʽʣʴʰʫ ʨʦʟʯʠʥʥʽʩʪʴ ʫ ʚʦʜʽ SO2. ɿʤʽʥʶʶʪʴʩʷ ʨʝʘʢʮʽʾ 

ʬʦʩʬʦʨʠʣʫʚʘʥʥʷ ʧʨʠ ʩʠʥʪʝʟʽ ɸʊʌ ʟ ɸɼʌ ʽ ʬʦʩʬʘʪ-ʽʦʥʘ; ʥʠʟʴʢʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʩʽʨʢʠ ʩʪʠʤʫʣʶʶʪʴ ʮʝʡ ʧʨʦʮʝʩ, ʚʠʩʦʢʽ ï ʽʥʛʽʙʫʶʪʴ. 

ʂʠʩʣʽ ʛʘʟʠ ʚʠʢʣʠʢʘʶʪʴ ʪʨʠʬʘʟʥʫ ʟʤʽʥʫ ʬʦʪʦʩʠʥʪʝʟʫ (I ʬʘʟʘ ï ʩʣʘʙʢʝ    

ʧʨʠʛʥʽʯʝʥʥʷ; II ʬʘʟʘ ï ʘʢʪʠʚʘʮʽʷ; ɯɯɯ ʬʘʟʘ ï ʩʪʽʡʢʝ ʽ ʛʣʠʙʦʢʝ ʧʨʠʛʥʽʯʝʥʥʷ). ʋ 

ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʟʘʟʚʠʯʘʡ ʬʽʢʩʫʻʪʴʩʷ ʪʽʣʴʢʠ ʧʨʠʛʥʽʯʝʥʥʷ ʬʦʪʦʩʠʥʪʝʟʫ. ʅʘ 

ʧʽʜʩʪʘʚʽ ʮʴʦʛʦ ʷʚʠʱʘ (ʧʨʠʛʥʽʯʝʥʥʷ ʬʦʪʦʩʠʥʪʝʟʫ) ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʤʝʪʦʜ 

ʚʠʟʥʘʯʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ɻɼʂ ʜʦʧʫʩʪʠʤʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʜʣʷ 

ʨʦʩʣʠʥʥʦʩʪʽ ʽ ʚʠʟʥʘʯʝʥʽ ʥʦʨʤʘʪʠʚʠ ɻɼʂ ʜʣʷ ʨʦʩʣʠʥ ʟʘ ʦʜʠʥʘʜʮʷʪʴʤʘ 

ʽʥʛʨʝʜʽʻʥʪʘʤ. ʊʘʢ ʷʢ ʬʦʪʦʩʠʥʪʝʟ ʫ ʧʨʦʜʫʮʝʥʪʽʚ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʭ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʜʦ ʜʽʾ ʙʫʜʴ-ʷʢʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʪʦ ʩʪʫʧʽʥʴ ʡʦʛʦ ʧʨʠʛʥʽʯʝʥʥʷ, ʛʘʣʴʤʫʚʘʥʥʷ ʬʦʪʦʣʽʟʫ ʚʦʜʠ, ʪʨʘʥʩʧʦʨʪʘ 

ʝʣʝʢʪʨʦʥʽʚ ʚʽʜ ʬʦʪʦʩʠʩʪʝʤʠ II ʜʦ ʬʦʪʦʩʠʩʪʝʤʠ I ʟʘʩʪʦʩʦʚʫʁʪʴ ̫ʢ ʤʝʪʦʜ 

ʙʽʦʽʥʜʠʢʘʮʽʾ ʯʠʩʪʦʪʠ ʧʦʚʽʪʨʷ.  

ɺ ʷʢʦʩʪʽ ʙʽʦʽʥʜʠʢʘʪʦʨʥʦʾ ʦʟʥʘʢʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʟʝʣʝʥʠʭ 

ʧʽʛʤʝʥʪʽʚ ʫ ʧʣʘʩʪʠʜʘʭ. ʍʣʦʨʦʬʽʣ ʤʦʞʝ ʧʝʨʝʪʚʦʨʶʚʘʪʠʩʷ ʥʘ ʬʝʦʬʽʪʠʥ, ʧʨʠ 

ʮʴʦʤʫ ʩʧʝʢʪʨʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʩʫʚʘʶʪʴʩʷ. ɺʽʜʙʫʚʘʶʪʴʩʷ ʟʤʽʥʠ ʚ 

ʭʣʦʨʦʧʣʘʩʪʘʭ, ʟʤʝʥʰʫʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷ ʭʣʦʨʦʬʽʣʽʚ ʘ/b, ʱʦ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʦ ʷʢ ʽʥʜʠʢʘʪʦʨ ʩʪʫʧʝʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ. ʇʨʦʪʝ ʥʝ ʤʦʞʣʠʚʦ 

ʟʜʽʡʩʥʠʪʠ ʯʽʪʢʫ ʙʽʦʽʥʜʠʢʘʮʽʶ, ʦʩʢʽʣʴʢʠ ʮʽ ʧʨʦʮʝʩʠ ʥʝ ʻ ʩʧʝʮʠʬʽʯʥʠʤʠ ʽ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʘ ʜʽʾ ʨʽʟʥʠʭ ʩʪʨʝʩʦʨʽʚ. ʊʘʢ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʜʽʙʥʘ ʜʽʷ ʦʢʩʠʜʫ 

ʩʽʨʢʠ ʽ ʬʦʪʦʦʢʠʩʥʶʚʘʯʽʚ. 

ʂʠʩʣʽ ʛʘʟʠ ʚʠʢʣʠʢʘʶʪʴ ʩʧʦʯʘʪʢʫ ʘʢʪʠʚʘʮʽʶ, ʘ ʧʦʪʽʤ ʧʨʠʛʥʽʯʝʥʥʷ ʜʠʭʘʥʥʷ 

ʣʠʩʪʷ ʨʦʩʣʠʥ ʽ ʟʤʽʥʫ ʭʽʤʽʟʤʫ ʜʠʭʘʥʥʷ. ɸʢʪʠʚʘʮʽʷ ʜʠʭʘʥʥʷ ʚʠʢʣʠʢʘʥʘ 

ʦʢʠʩʥʝʥʥʷʤ ʧʨʦʜʫʢʪʽʚ ʬʦʪʦʩʠʥʪʝʟʫ, ʪʘʢ ʷʢ ʤʘʡʞʝ ʚʩʽ ʛʘʟʠ ʻ ʩʠʣʴʥʠʤʠ 

ʦʢʠʩʥʶʚʘʯʘʤʠ, ʘ ʧʨʠʛʥʽʯʝʥʥʷ ʜʠʭʘʥʥʷ ʚʠʢʣʠʢʘʥʦ ʧʦʚʥʦʶ ʚʠʪʨʘʪʦʶ ʜʠʭʘʣʴʥʦʛʦ 

ʩʫʙʩʪʨʘʪʫ ʢʣʽʪʠʥʠ ʽ ʧʨʠʧʠʥʝʥʥʷʤ ʬʦʪʦʩʠʥʪʝʟʫ. ʈʘʟʦʤ ʟ ʪʠʤ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ 
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ʚʠʟʥʘʯʝʥʥʷ ʜʠʭʘʥʥʷ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʽ ʧʦʨʫʰʝʥʥʷ ʜʣʷ 

ʙʽʦʽʥʜʠʢʘʮʽʾ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ. ʇʦʨʫʰʝʥʥʷ ʬʦʪʦʩʠʥʪʝʟʫ ʽ ʜʠʭʘʥʥʷ ʨʦʩʣʠʥ 

ʥʘʚʽʪʴ ʥʘ ʧʝʨʰʠʭ ʝʪʘʧʘʭ ʜʽʾ ʛʘʟʽʚ ʚʠʢʣʠʢʘʻ ʟʤʽʥʠ ʾʭ ʭʽʤʽʟʤʫ. ɹʘʛʘʪʦ 

ʧʨʦʤʠʩʣʦʚʠʭ ʛʘʟʽʚ ʩʧʨʠʯʠʥʶʶʪʴ ʟʤʽʥʠ ʤʝʪʘʙʦʣʽʟʤʫ ʚʫʛʣʝʮʶ ʧʨʠ ʬʦʪʦʩʠʥʪʝʟʽ: 

ʟʙʽʣʴʰʝʥʥʷ ʩʠʥʪʝʟʫ ʉ4-ʧʨʦʜʫʢʪʽʚ, ʘʣʘʥʽʥʥʠʡ ʝʬʝʢʪ, ʟʥʠʞʝʥʥʷ ʩʠʥʪʝʟʫ ʜʠʮʫʢʨʽʚ 

ʽ ʧʦʣʽʤʝʨʥʠʭ ʚʫʛʣʝʚʦʜʽʚ (ʩʘʭʘʨʦʟʘ, ʢʨʦʭʤʘʣʴ). ɺʽʜʙʫʚʘʻʪʴʩʷ ʜʝʩʪʨʫʢʮʽʷ ʙʽʣʢʽʚ, 

ʷʢʘ ʚʝʜʝ ʜʦ ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʣʴʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ ʽ ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ.  

ʇʨʦʤʠʩʣʦʚʽ ʟʘʙʨʫʜʥʶʚʘʯʽ ʚʠʢʣʠʢʘʶʪʴ ʨʫʡʥʫʚʘʥʥʷ  ʧʨʦʜʠʭʦʚʠʭ ʢʣʽʪʠʥ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ. ɺʽʜʙʫʚʘʻʪʴʩʷ çʧʘʨʘʣʽʯè 

ʟʘʤʠʢʘʣʴʥʠʭ ʢʣʽʪʠʥ, ʢʦʪʨʽ ʚʪʨʘʯʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʨʝʛʫʣʶʚʘʪʠ ʰʠʨʠʥʫ ʧʨʦʜʠʭʦʚʦʾ 

ʱʽʣʠʥʠ, ʱʦ ʧʦʩʠʣʶʻ ʪʨʘʥʩʧʽʨʘʮʽʶ. ɿʥʠʞʫʻʪʴʩʷ ʟʘʛʘʣʴʥʝ ʦʙʚʦʜʥʝʥʥʷ ʪʢʘʥʠʥ ʽ 

ʚʤʽʩʪ ʚʽʣʴʥʦʾ ʚʦʜʠ. ɿʘʙʨʫʜʥʶʶʯʽ ʨʝʯʦʚʠʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʫʪʠʢʫʣʷʨʥʠʡ ʽ 

ʚʦʩʢʦʚʦʾ ʰʘʨ ʝʧʽʜʝʨʤʠ, ʧʽʜʚʠʱʫʶʪʴ ʢʫʪʠʢʫʣʷʨʥʫ ʪʨʘʥʩʧʽʨʘʮʽʶ ʦʨʛʘʥʽʚ. ʋ 

ʟʚ'ʷʟʢʫ ʟ ʦʢʠʩʣʶʚʘʣʴʥʠʤ ʨʫʡʥʫʚʘʥʥʷʤ ʙʽʦʤʝʤʙʨʘʥ ʢʣʽʪʠʥ ʨʦʩʣʠʥ ʛʘʟʘʤʠ ʣʠʩʪʷ ʽ 

ʭʚʦʷ ʰʚʠʜʰʝ ʚʪʨʘʯʘʶʪʴ ʚʽʣʴʥʫ ʚʦʜʫ. ʊʦʤʫ ʚ ʧʨʦʤʠʩʣʦʚʠʭ ʨʝʛʽʦʥʘʭ ʽ ʚʝʣʠʢʠʭ 

ʤʽʩʪʘʭ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʣʠʩʪʷ ʽ ʭʚʦʷ ʨʦʩʣʠʥ ʤʘʶʪʴ ʤʝʥʰʫ 

ʦʙʚʦʜʥʝʥʽʩʪʴ (ʚʽʜʩʦʪʦʢ ʚʤʽʩʪʫ ʚʦʜʠ ʫ ʩʚʽʞʠʭ ʣʠʩʪʢʘʭ). ʈʘʟʦʤ ʟ ʪʠʤ, ʩʘʤ 

ʧʦʢʘʟʥʠʢ ʦʙʚʦʜʥʝʥʥʷ ʣʠʩʪʷ ʽ ʭʚʦʾ ʥʝʜʦʩʪʘʪʥʴʦ ʩʪʘʙʽʣʴʥʠʡ ʽ ʥʘʜʽʡʥʠʡ ʷʢ 

ʬʽʪʦʽʥʜʠʢʘʪʦʨ ʫ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ, ʪʘʢ ʷʢ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʝʢʦʣʦʛʽʯʥʠʭ 

ʫʤʦʚ. 

ʆʪʞʝ, ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʚʠʢʣʠʢʘʻ ʮʽʣʠʡ ʨʷʜ ʥʝʛʘʪʠʚʥʠʭ ʟʤʽʥ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʢʣʽʪʠʥ, ʧʦʚôʷʟʘʥʠʭ ʟʽ ʩʪʘʨʽʥʥʷʤ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʪʘʢʽ 

ʧʦʨʫʰʝʥʥʷ: ʧʦʩʠʣʶʻʪʴʩʷ ʛʽʜʨʦʣʽʪʠʯʥʘ ʜʽʷʣʴʥʦʩʪʽ ʬʝʨʤʝʥʪʽʚ ʽ ʦʩʣʘʙʣʶʶʪʴʩʷ  

ʧʨʦʮʝʩʠ ʩʠʥʪʝʟʫ ʨʝʯʦʚʠʥ; ʟʥʠʞʫʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ, ʱʦ 

ʧʦʚ'ʷʟʘʥʦ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʚ'ʷʟʢʦʩʪʽ ʮʠʪʦʟʦʣʷ; ʧʨʠʛʥʽʯʫʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ  

ʬʦʪʦʩʠʥʪʝʟʫ ʽ ʜʠʭʘʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʩʣʘʙʣʝʥʥʷ ʩʠʥʪʝʟʫ ɸʊʌ; ʧʦʛʣʠʥʘʥʥʷ 

ʤʽʥʝʨʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ; ʟʤʝʥʰʫʻʪʴʩʷ ʦʙʚʦʜʥʝʥʥʷ ʪʢʘʥʠʥ; ʧ̔ ʜʚʠʱʫʻʪʴʩʷ 

ʦʩʤʦʪʠʯʥʠʡ ʪʠʩʢ ʫ ʢʣʽʪʠʥʘʭ; ʛʘʣʴʤʫʶʪʴʩʷ ʨʦʩʪʦʚʽ ʧʨʦʮʝʩʠ. ʗʢ ʧʨʘʚʠʣʦ, 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʠʩʣʦʪʥʽʩʪʴ ʢʣʽʪʠʥʥʦʛʦ ʩʦʢʫ. ɺ ʢʽʨʮʽ ʣʠʧ ʢʠʩʣʦʪʥʽʩʪʴ ʩʠʣʴʥʦ 

ʢʦʨʝʣʶʻ ʟ ʚʤʽʩʪʦʤ ʚ ʥʽʡ ʩʽʨʢʠ. 

 ɻʘʟʦʩʪʽʡʢʽʩʪʴ ʨʦʩʣʠʥ ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʧʦʛʣʠʥʘʥʥʷ ʥʠʤʠ 

ʪʦʢʩʠʢʘʥʪʽʚ. ʇʦʰʢʦʜʞʝʥʥʷ ʨʦʩʣʠʥ  ʧʨʷʤʦʧʨʦʧʦʨʮʽʡʥʦ ʰʚʠʜʢʦʩʪʽ ʧʦʛʣʠʥʘʥʥʷ ʽ 

ʥʘʢʦʧʠʯʝʥʥʷ ʥʠʤʠ ʣʝʪʘʣʴʥʦʾ ʜʦʟʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. ʋ ʜʽʘʧʘʟʦʥʽ ʥʠʟʴʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʦʢʩʠʜʽʚ ʘʟʦʪʫ ʽ ʩʽʨʢʠ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʚʤʽʩʪʫ ʜʦ ʧʝʚʥʦʛʦ ʨʽʚʥʷ 

ʘʢʪʠʚʽʟʫʻ ʙʽʦʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ, ʘ ʧʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ï ʧʨʠʛʥʽʯʫʻ.  

ɺ ʮʽʣʦʤʫ, ʧʨʦʚʝʜʝʥʥʷ ʙʽʦʽʥʜʠʢʘʮʽʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʬʽʟʽʦʣʦʛʦ-

ʙʽʦʭʽʤʽʯʥʦʤʫ ʨʽʚʥʽ ʜʦʩʣʽʜʞʝʥʴ ʻ ʧʝʨʝʜʫʤʦʚʦʶ ʟʜʽʡʩʥʝʥʥʷ ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ 
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ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʫʨʙʦʧʨʦʤʠʩʣʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʢʦʣʠ ʚʠʜʠʤʽ ʧʦʰʢʦʜʞʝʥʥʷ 

ʪʝʩʪ-ʦʨʛʘʥʽʟʤʽʚ ʱʝ ʥʝ ʚʠʷʚʣʷʶʪʴʩʷ (Rabe, Kreeb,1979). ʎʝ ʜʦʟʚʦʣʷʻ ʩʚʦʻʯʘʩʥʦ 

ʚʠʟʥʘʯʘʪʠ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʪʘ ʚʞʠʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʟʘʭʦʜʠ ʱʦʜʦ ʧʦʧʝʨʝʜʞʝʥʥʷ 

ʥʘʩʪʘʥʥʷ ʢʨʠʟ. 

 

ɹʽʦʬʽʟʠʯʥʽ ʤʝʪʦʜʠ ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ɼʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʢʠʩʣʽ ʛʘʟʠ ʚʠʢʣʠʢʘʶʪʴ ʟʥʠʞʝʥʥʷ pH, ɽh 

ʽ rʅ, ʘ ʣʫʞʥʽ ʛʘʟʠ (Nʅ3) ʟʙʽʣʴʰʝʥʥʷ ʾʭ (ʅʽʢʦʣʘʻʚʩʴʢʠʡ, 1979; ʉʝʨʛʝʡʯʠʢ, 1984; 

ɻʝʪʢʦ, 1989). ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʚʝʨʜʠʭ ʛʦʣʯʘʩʪʠʭ ʝʣʝʢʪʨʦʜʽʚ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ 

ʤʘʩʦʚʽ ʧʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʢʘʥʠʥ ʨʦʩʣʠʥ ʧʽʜ 

ʚʧʣʠʚʦʤ ʧʨʦʤʠʩʣʦʚʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʝʣʝʢʪʨʦʦʧʽʨ ʢʘʤʙʽʶ 

ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʽ ʪʢʘʥʠʥ ʭʚʦʾ, ʙʽʦʧʦʪʝʥʮʽʘʣʠ ʽ ʚʽʜʧʦʚʽʜʥʘ ʙʽʦʝʣʝʢʪʨʠʯʥʘ ʨʝʘʢʮʽʷ 

ʣʠʩʪʷ ʨʦʩʣʠʥ ʥʘ ʽʤʧʫʣʴʩʥʝ ʟʘʩʚʽʯʝʥʥʷ ʤʦʞʫʪʴ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʨʽʚʥʽ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʽ ʩʪʘʥ ʨʦʩʣʠʥ. ʇʽʜ ʚʧʣʠʚʦʤ ʧʨʦʤʠʩʣʦʚʠʭ ʝʤʽʩʽʡ ʫ ʜʝʨʝʚʥʠʭ 

ʨʦʩʣʠʥ ʟʙʽʣʴʰʫʻʪʴʩʷ ʝʣʝʢʪʨʦʦʧʽʨ ʪʢʘʥʠʥ ʟ 80ï100 ʤʆʤ ʜʦ 200ï500 ʫ 

ʦʩʣʘʙʣʝʥʠʭ ʽ ʙʽʣʴʰʝ 500 ʤʆʤ ʫ ʚʽʜʤʠʨʘʶʯʠʭ ʜʝʨʝʚ. ʆʪʞʝ, ʮʝʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ 

ʦʮʽʥʠʪʠ ʷʢ ʜʦʚʛʦʪʨʠʚʘʣʽ ʨʽʚʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ, ʪʘʢ ʽ ʩʪʘʥ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ 

(ɻʨʘʥʘʪʦʚʩʢʘ, ʈʘʤʘʥ, 1986). 

ʊʘʢ ʷʢ ʙʽʣʴʰʽʩʪʴ ʛʘʟʽʚ ï ʦʢʠʩʥʶʚʘʯʽ ʽ ʧʨʦʥʠʢʥʝʥʥʷ ʾʭ ʚ ʢʣʽʪʠʥʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʙʽʦʤʝʤʙʨʘʥʠ, ʪʦ ʦʢʠʩʥʝʥʥʷ ʾʭ ʧʦʣʝʛʰʫʻ ʝʢʟʦʦʩʤʦʩ ʟ ʢʣʽʪʠʥʠ 

ʚ ʜʠʩʪʠʣʴʦʚʘʥʫ ʚʦʜʫ ʢʘʪʽʦʥʽʚ ʪʘ ʘʥʽʦʥʽʚ. ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʟʤʽʥʠ ʧʨʦʥʠʢʥʦʩʪʽ 

ʢʣʽʪʠʥʥʠʭ ʤʝʤʙʨʘʥ ʣʠʩʪʷ ʽ ʭʚʦʾ ʨʦʩʣʠʥ ʟʘ ʟʤʽʥʦʶ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʩʪʽ 

ʜʠʩʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ ʧʽʩʣʷ 2ï4 ʛʦʜʠʥʥʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʥʽʡ ʚʠʩʽʯʦʢ ʟ ʣʠʩʪʷ 

ʜʦʩʠʪʴ ʧʨʦʩʪʠʡ ʽ ʜʦʩʪʫʧʥʠʡ ʜʣʷ ʤʘʩʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʙʽʦʽʥʜʠʢʘʮʽʾ ʟʘʙʨʫʜʥʝʥʥʷ 

ʧʦʚʽʪʨʷ.  

ʐʚʠʜʢʘ ʽ ʫʧʦʚʽʣʴʥʝʥʘ ʬʣʫʦʨʝʩʮʝʥʮʽʷ ʥʘʜʽʡʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʧʣʠʚ ʙʫʜʴ-

ʷʢʠʭ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚ ʥʘ ʬʦʪʦʩʠʥʪʝʟʫʶʯʽ ʦʨʛʘʥʠ ʨʦʩʣʠʥ ʽ ʩʪʘʥ, 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʤʝʪʦʜʽʚ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʦʢʘʟʘʣʦ, 

ʱʦ ʰʚʠʜʢʘ ʬʣʫʦʨʝʩʮʝʥʮʽʷ ʭʣʦʨʦʬʽʣʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʘʙʦ ʟʤʝʥʰʫʻʪʴʩʷ ʟʘʣʝʞʥʦ 

ʚʽʜ ʯʫʪʣʠʚʦʩʪʽ ʚʠʜʫ, ʪʦʢʩʠʯʥʦʩʪʽ ʛʘʟʫ ʽ ʰʚʠʜʢʦʩʪʽ ʡʦʛʦ ʟʚ'ʷʟʫʚʘʥʥʷ. ʋʧʦʚʽʣʴʥʝʥʘ 

ʬʣʫʦʨʝʩʮʝʥʮʽʷ ʥʘ ʧʦʯʘʪʢʫ ʜʽʾ ʛʘʟʽʚ ʘʢʪʠʚʫʻʪʴʩʷ, ʘ ʧʦʪʽʤ ʧʨʠʛʥʽʯʫʻʪʴʩʷ, ʷʢ ʽ 

ʬʦʪʦʩʠʥʪʝʟ. ʋ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʩʬʦʨʦʩʢʦʧʘ ʤʦʞʥʘ 

ʨʝʻʩʪʨʫʚʘʪʠ ʧʦʨʫʰʝʥʥʷ ʩʧʦʚʽʣʴʥʝʥʦʾ ʬʣʫʦʨʝʩʮʝʥʮʽʾ ʽ ʬʦʪʦʩʠʥʪʝʟʫ, ʽ ʧʽʩʣʷ 

ʤʝʪʦʜʠʯʥʦʛʦ ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʚʠʡʪʠ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʽ 

ʩʪʘʥʫ ʨʦʩʣʠʥ. 

ɿʤʽʥʶʻʪʴʩʷ ʬʣʫʦʨʝʩʮʝʥʮʽʷ ʭʣʦʨʦʧʣʘʩʪʽʚ ʟʘ ʨʘʭʫʥʦʢ ʧʨʠʛʥʽʯʝʥʥʷ 

ʪʨʘʥʩʧʦʨʪʫ ʝʣʝʢʪʨʦʥʽʚ (ʬʣʫʦʨʝʩʮʝʥʮʽʷ ï ʩʧʦʥʪʘʥʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʩʚʽʪʣʘ 
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ʭʣʦʨʦʧʣʘʩʪʘʤʠ ʚ ʨʝʘʢʮʽʷʭ ʬʦʪʦʩʠʥʪʝʟʫ). ʗʢ ʧʦʢʘʟʥʠʢ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʩʪʫʧʥʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ: Fm/Fʦ, ʜʝ Fm ï ʚʠʭʽʜ ʬʣʫʦʨʝʩʮʝʥʮʽʾ ʟʘ ʟʘʢʨʠʪʠʭ ʨʝʘʢʮʽʡʥʠʭ 

ʮʝʥʪʨʘʭ ʬʦʪʦʩʠʥʪʝʟʫ; Fʦ ï ʚʠʭʽʜ ʬʣʫʦʨʝʩʮʝʥʮʽʾ ʟʘ ʚʽʜʪʢʨʠʪʠʭ ʨʝʘʢʮʽʡʥʠʭ 

ʮʝʥʪʨʘʭ ʬʦʪʦʩʠʥʪʝʟʫ. ʈʦʟʚʠʪʦʢ ʬʣʫʦʨʝʩʮʝʥʮʽʾ ʭʣʦʨʦʧʣʘʩʪʽʚ, ʱʦ ʤʦʜʫʣʶʻʪʴʩʷ 

ʧʝʨʝʤʠʢʘʥʥʷʤ ʩʚʽʪʣʦʚʠʭ ʽ ʪʝʤʥʦʚʠʭ ʬʘʟ, ʟʘʛʘʣʴʤʦʚʫʻʪʴʩʷ ʧʽʜ ʜʽʻʶ ʪʦʢʩʠʢʘʥʪʽʚ.  

ʏʠʤ ʙʣʠʞʯʝ ʜʦ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ, ʪʠʤ ʮʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʙʫʜʝ ʤʝʥʰʠʤ, ʪʘʢ 

ʷʢ ʟʤʝʥʰʫʻʪʴʩʷ ʢʚʘʥʪʦʚʘ ʘʢʪʠʚʥʽʩʪʴ ʬʦʪʦʩʠʥʪʝʟʫ ʟʘ ʨʘʭʫʥʦʢ ʧʨʠʛʥʽʯʝʥʥʷ 

ʪʨʘʥʩʧʦʨʪʫ ʝʣʝʢʪʨʦʥʽʚ (ʄʦʥʽʪʦʨʠʥʛé, 1986).  

ʇʦʰʢʦʜʞʝʥʥʷ ʨʦʩʣʠʥ ʧʨʷʤʦʧʨʦʧʦʨʮʽʡʥʦ ʰʚʠʜʢʦʩʪʽ ʧʦʛʣʠʥʘʥʥʷ ʽ 

ʥʘʢʦʧʠʯʝʥʥʷ ʥʠʤʠ ʣʝʪʘʣʴʥʦʾ ʜʦʟʠ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. ʋ ʜʽʘʧʘʟʦʥʽ ʥʠʟʴʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʦʢʩʠʜʽʚ ʘʟʦʪʫ ʽ ʩʽʨʢʠ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʚʤʽʩʪʫ ʜʦ ʧʝʚʥʦʛʦ ʨʽʚʥʷ 

ʘʢʪʠʚʽʟʫʻ ʙʽʦʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ, ʘ ʧʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ï ʧʨʠʛʥʽʯʫʻ.  

 

ɸʥʘʪʦʤʦ-ʮʠʪʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʬʽʪʦʽʥʜʠʢʘʮʽʽ 

ʊʨʠʚʘʣʠʡ ʘʙʦ ʧʦʩʪʽʡʥʠʡ ʚʧʣʠʚ ʧʨʦʤʠʩʣʦʚʠʭ ʛʘʟʽʚ ʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʚʠʢʣʠʢʘʻ 

ʩʝʨʡʦʟʥʫ ʟʤʽʥʫ ʘʥʘʪʦʤʽʯʥʦʾ ʙʫʜʦʚʠ ʣʠʩʪʷ ʽ ʭʚʦʾ ʨʦʩʣʠʥ ʟ̔  ʟʙʽʣʴʰʝʥʥʷʤ 

ʢʩʝʨʦʬʽʪʠʟʘʮʽʾ. ʋ ʤʽʩʪʘʭ ʽ ʧʨʦʤʠʩʣʦʚʠʭ ʮʝʥʪʨʘʭ ʫ ʨʦʩʣʠʥ ʙʽʣʴʰ ʜʨʽʙʥʝ ʣʠʩʪʷ ʽ 

ʜʝʱʦ ʪʦʚʩʪʽʰʝ ʥʘ ʧʦʧʝʨʝʯʥʦʤʫ ʟʨʽʟʽ, ʟ ʜʨʽʙʥʽʰʠʤʠ ʢʣʽʪʠʥʘʤʠ. ɺʦʥʦ ʤʘʻ ʤʝʥʰʫ 

ʪʦʚʱʠʥʫ ʚʝʨʭʥʴʦʛʦ ʝʧʽʜʝʨʤʽʩʫ, ʢʫʪʠʢʫʣʠ, ʤʝʥʰʫ ʪʦʚʱʠʥʫ ʽ ʢʽʣʴʢʽʩʪʴ ʰʘʨʽʚ 

ʧʘʣʽʩʘʜʥʦʾ ʪʢʘʥʠʥʠ, ʙʽʣʴʰʝ ʧʨʦʜʠʭʽʚ ʥʘ 1 ʤʤ2 ʧʦʚʝʨʭʥʽ. ʇʽʜ ʚʧʣʠʚʦʤ 

ʧʨʦʤʠʩʣʦʚʠʭ ʛʘʟʽʚ ʟʤʝʥʰʫʻʪʴʩʷ ʘʧʝʨʪʫʨʘ ʧʨʦʜʠʭʽʚ ʧʨʦʪʷʛʦʤ ʜʥʷ. ʉʪʫʧʽʥʴ 

ʦʧʠʩʘʥʠʭ ʧʦʨʫʰʝʥʴ ʚ ʘʥʘʪʦʤʽʯʥʽʡ ʙʫʜʦʚʽ ʘʩʠʤʽʣʷʮʽʡʥʠʭ ʦʨʛʘʥʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʽ ʪʦʢʩʠʯʥʦʩʪʽ ʛʘʟʽʚ, ʘ ʪʘʢʦʞ ʪʨʠʚʘʣʦʩʪʽ ʾʭ ʜʽʾ ʽ ʯʫʪʣʠʚʦʩʪʽ ʚʠʜʽʚ. ɺʩʽ 

ʮʽ ʧʦʢʘʟʥʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʽʥʜʠʢʘʮʽʾ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ. ʇʨʦʪʝ ʫ 

ʛʘʟʦʩʪʽʡʢʠʭ ʨʦʩʣʠʥ ʚʽʜʟʥʘʯʝʥʘ ʙʽʣʴʰ ʪʦʚʩʪʘ ʢʫʪʠʢʫʣʘ, ʻ ʚʦʩʢʦʚʠʡ ʥʘʣʽʪ, 

ʦʧʫʰʝʥʥʷ ʥʘ ʣʠʩʪʢʘʭ, ʙʽʣʴʰ ʱʽʣʴʥʝ ʩʢʣʘʜʘʥʥʷ ʢʣʽʪʠʥ ʘʩʠʤʽʣʷʮʽʡʥʦʾ ʧʘʨʝʥʭʽʤʠ ʽ 

ʟʥʠʞʝʥʥʷ ʛʘʟʦʦʙʤʽʥʫ. ʎʝ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥ ̫ ʬʽʪʦ- 

ʽʥʜʠʢʘʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʇʽʜ ʜʽʻʶ ʩʽʨʯʠʩʪʦʛʦ ʛʘʟʫ ʟʙʽʣʴʰʫʶʪʴʩʷ ʨʦʟʤʽʨʠ ʢʣʽʪʠʥ ʩʤʦʣʷʥʠʭ ʭʦʜʽʚ ʭʚʦʾ 

ʫ ʩʦʩʝʥ, ʟʤʝʥʰʫʶʪʴʩʷ ʨʦʟʤʽʨʠ ʢʣʽʪʠʥ ʝʧʽʜʝʨʤʠ,  ʨʫʡʥʫʻʪʴʩʷ ʢʣʽʪʠʥʥʘ ʦʙʦʣʦʥʢʘ. 

ʍʘʨʘʢʪʝʨʥʦ, ʱʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʦʤʠʩʣʦʚʠʤʠ ʚʠʢʠʜʘʤʠ ʚʠʢʣʠʢʘʻ 

ʧʦʪʦʚʱʝʥʥʷ ʧʝʨʠʜʝʨʤʠ ʫ ʦʜʥʦʨʽʯʥʠʭ ʧʘʛʦʥʽʚ Fraxinus excelcior (ʖʩʠʧʽʚʘ, 

2005), ʚʠʜʽʚ ʨʦʜʫ Acʝr (ɻʦʣʽʢʦʚʘ, 2011), Caragana arborescens ʟʘ ʜʽʾ NO2 ʪʘ SO2 

(ʖʩʠʧʽʚʘ, ɻʨʠʮʘʡ, 2014), ʘ ʪʘʢʦʞ ʧʽʜ ʚʧʣʠʚʦʤ ʢʦʤʧʣʝʢʩʫ ʧʦʣʶʪʘʥʪʽʚ ʫ Quercus 

rubra (ɹʝʩʩʦʥʦʚʘ, ʂʨʠʚʦʨʫʯʢʦ, 2017) ( ʨʠʩ. 2). ʊʘʢʽ ʞ ʟʤʽʥʠ ʪʦʚʱʠʥʠ ʧʝʨʝʜʝʨʤʠ 

ʚ ʫʤʦʚʘʭ ʘʝʨʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʚʠʷʚʣʝʥʽ ʽ ʫ ʦʜʥʦʨʽʯʥʠʭ ʧʘʛʦʥʽʚ 
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ʨʷʜʫ ʽʥʰʠʭ ʨʦʩʣʠʥ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʷʢ 

ʪʝʩʪ-ʧʘʨʘʤʝʪʨʘ. 

  

 

ʈʠʩ. 2. ɺʪʦʨʠʥʥʘ ʧʦʢʨʠʚʥʘ ʪʢʘʥʠʥʘ (ʧʝʨʠʜʝʨʤʘ) ʪʘ ʢʦʣʝʥʭʽʤʘ ʦʜʥʦʨʽʯʥʠʭ 

ʧʘʛʦʥʽʚ Quercus rubra. 1 ï ʙʦʪʘʥʽʯʥʠʡ ʩʘʜ. 2 ï ʂʦʤʧʣʝʢʩʥʝ ʟʘʙʨʫʜʥʝʥʥʷ   

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ (ɹʝʩʩʦʥʦʚʘ, ʂʨʠʚʦʨʫʯʢʦ, 2017) 

 

ʆʜʥʽʻʶ ʟ ʧʝʨʰʠʭ ʦʟʥʘʢ ʢʣʽʪʠʥʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʻ ʥʘʙʨʷʢʘʥʥʷ ʽ ʜʝʬʦʨʤʘʮʽʷ 

ʪʠʣʘʢʦʾʜʽʚ ï ʦʩʥʦʚʥʠʭ ʩʪʨʫʢʪʫʨ ʤʝʤʙʨʘʥʥʦʾ ʬʦʪʦʩʠʥʪʝʟʫʶʯʦʾ ʩʠʩʪʝʤʠ 

ʭʣʦʨʦʧʣʘʩʪʽʚ. ʉʧʦʯʘʪʢʫ ʭʣʦʨʦʧʣʘʩʪʠ ʥʘʙʫʚʘʶʪʴ ʥʝʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ, ʾʭ 

ʤʝʤʙʨʘʥʠ ʩʪʘʶʪʴ ʪʦʥʰʠʤʠ, ʧʦʪʽʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʝʛʨʘʜʘʮʽʷ ʩʪʨʫʢʪʫʨʥʠʭ 

ʝʣʝʤʝʥʪʽʚ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʦʟʰʠʨʝʥʥʷ ʭʣʦʨʦʧʣʘʩʪʽʚ ʫ ʣʠʩʪʢʘʭ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ. 

ʄʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʢʨʠʩʪʘʣʽʯʥʽ ʚʢʣʶʯʝʥʥʷ ʚ ʭʣʦʨʦʧʣʘʩʪʘʭ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ 

ʢʣʽʪʠʥʘʭ ʢʚʘʩʦʣʽ ʧʽʜ ʜʽʻʶ ʭʣʦʨʠʜʽʚ. ʅʘʷʚʥʽʩʪʴ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʠʭ ʧʦʨʫʰʝʥʴ 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʥʘʚʽʪʴ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʚʽʟʫʘʣʴʥʠʭ ʩʠʤʧʪʦʤʽʚ ʧʦʰʢʦʜʞʝʥʴ ʣʠʩʪʢʽʚ.  

 

 

ʈʠʩ. 3. ʋʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʭʣʦʨʦʧʣʘʩʪʽʚ ʙʫʟʢʫ ʟʚʠʯʘʡʥʦʛʦ: ɸ ï ʢʦʥʪʨʦʣʴ;   ɹ ï 

ʘʝʨʦʪʝʭʥʦʛʝʥʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ Nʆ2 ʽ SO2 (ʉʝʨʛʝʡʯʠʢ ʪʘ ʽʥ., 1998) 

ʍʣʦʨʦʧʣʘʩʪʠ ʥʝʧʦʰʢʦʜʞʝʥʠʭ ʣʠʩʪʢʽʚ ʤʘʶʪʴ ʱʽʣʴʥʦ ʩʧʘʢʦʚʘʥʠʡ 

ʛʨʘʥʫʣʷʨʥʦ-ʩʽʪʯʘʩʪʠʡ ʢʦʤʧʣʝʢʩ, ʱʽʣʴʥʠʡ ʽ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʡ ʤʘʪʨʠʢʩ, 
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ʤʘʣʦʯʠʩʝʣʴʥʽ ʜʨʽʙʥʽ ʧʣʘʩʪʦʛʣʦʙʫʣʠ ʽ ʢʨʫʧʥʽ ʢʨʦʭʤʘʣʴʥʽ ʟʝʨʥʘ. ʋ ʭʣʦʨʦʧʣʘʩʪʘʭ 

ʨʦʩʣʠʥ ʟʘ ʜʽʾ SO2 ʽ Nʆ2 ʧʦʨʫʰʫʻʪʴʩʷ ʛʨʘʥʫʣʷʨʥʘ ʩʪʨʫʢʪʫʨʘ, ʫ ʥʠʭ ʙʽʣʴʰ 

ʥʘʙʨʷʢʣʽ ʤʝʤʙʨʘʥʠ, ʤʘʪʨʠʢʩ ʾʭʥʽʡ ʙʽʣʴʰ ʢʨʫʧʥʦʟʝʨʥʠʩʪʠʡ, ʟʙʽʣʴʰʫʶʪʴʩʷ 

ʢʽʣʴʢʽʩʪʴ ʽ ʨʦʟʤʽʨʠ ʧʣʘʩʪʦʛʣʦʙʫʣ (ʨʠʩ. 3), ʱʦ ʻ ʽʥʜʠʢʘʪʦʨʥʦʶ ʦʟʥʘʢʦʶ ʩʠʣʴʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ. 

ɺʽʜʙʫʚʘʻʪʴʩʷ ʙʣʦʢʫʚʘʥʥʷ ʧʣʘʟʤʦʜʝʩʤ, ʷʢʽ ʟ'ʻʜʥʫʶʪʴ ʧʨʦʪʦʧʣʘʩʪʠ ʩʫʩʽʜʥʽʭ 

ʢʣʽʪʠʥ. ʈʦʟʰʠʨʶʶʪʴʩʷ ʮʠʩʪʝʨʥʠ ʝʥʜʦʧʣʘʟʤʘʪʠʯʥʦʛʦ ʨʝʪʠʢʫʣʫʤʘ. ɺʽʜʟʥʘʯʝʥʦ 

ʚʠʥʠʢʥʝʥʥʷ ʛʨʘʥʫʣʴʦʚʘʥʦʩʪʽ ʚ ʮʠʪʦʧʣʘʟʤʽ. ʉʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʫ 

ʧʣʘʟʤʦʣʽʟʫ. ʅʘ ʬʦʥʦʚʠʭ ʦʙ'ʻʢʪʘʭ ʧʝʨʝʚʘʞʘʻ ʦʧʫʢʣʽʡ ʧʣʘʟʤʦʣʽʟ, ʚ ʟʘʙʨʫʜʥʝʥʠʭ 

ʨʘʡʦʥʘʭ ï ʜʦʚʛʦʪʨʠʚʘʣʠʡ ʫʛʥʫʪʠʡ. ʎʽ ʧʦʨʫʰʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ 

ʙʽʦʽʥʜʠʢʘʪʦʨʥʽ ʦʟʥʘʢʠ ʫ ʚʠʱʠʭ ʨʦʩʣʠʥ ʟʘ ʜʽʾ ʧʦʣʶʪʘʥʪʽʚ. 

ɿʘʙʨʫʜʥʶʶʯʽ ʨʝʯʦʚʠʥʠ ʜʽʶʪʴ ʥʘ ʧʨʦʥʠʢʥʽʩʪʴ ʤʝʤʙʨʘʥ, ʧʦʨʫʰʫʶʯʠ ʧʦʪʦʢʠ 

ʽʦʥʽʚ ʯʝʨʝʟ ʥʠʭ. ɺ ʷʢʦʩʪʽ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʧʨʦʥʠʢʥʽʩʪʴ ʤʝʤʙʨʘʥ ʜʣʷ ʢʘʪʽʦʥʽʚ ʢʘʣʽʶ ï ʂ+ ʚ ʣʠʩʪʢʘʭ ʽ ʧʘʛʦʥʘʭ. ɼʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ʤʝʤʙʨʘʥ 100 ʛ ʧʦʜʨʽʙʥʝʥʦʛʦ ʣʠʩʪʷ ʘʙʦ ʧʘʛʦʥʽʚ 

ʧʦʤʽʱʘʶʪʴ ʚ 100 ʤʣ ʜʝʽʦʥʽʟʦʚʘʥʦʾ ʚʦʜʠ ʽ ʩʧʝʮʽʘʣʴʥʠʤʠ ʽʦʥʦʤʽʨʘʤʠ ʚʠʤʽʨʶʶʪʴ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʂ+, ʱʦ ʚʠʭʦʜʷʪʴ ʟ ʣʠʩʪʢʽʚ ʽ ʧʘʛʦʥʽʚ. ʏʠʤ ʙʣʠʞʯʝ ʜʦ ʜʞʝʨʝʣʘ 

ʟʘʙʨʫʜʥʝʥʥʷ, ʪʠʤ ʚʠʱʝ ʚʠʭʽʜ ʂ+, ʪʦʙʪʦ ʧʨʦʥʠʢʥʽʩʪʴ ʤʝʤʙʨʘʥ ʜʣʷ ʢʘʪʽʦʥʽʚ ʢʘʣʽʶ 

ʟʙʽʣʴʰʫʻʪʴʩʷ. ɿʤʽʥʶʻʪʴʩʷ ʪʘʢʦʞ ʧʨʦʥʠʢʥʽʩʪʴ ʤʝʤʙʨʘʥ ʜʣʷ ʢʘʪʽʦʥʽʚ ʚʦʜʥʶ ï ʅ +. 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʮʽʻʾ ʟʤʽʥʠ ʦʜʠʥ ʛʨʘʤ ʧʦʜʨʽʙʥʝʥʦʛʦ ʣʠʩʪʷ ʧʦʤʽʱʘʶʪʴ ʫ 

ʜʠʩʪʠʣʴʦʚʘʥʫ ʚʦʜʫ ʽ ʚʠʟʥʘʯʘʶʪʴ ʚʠʭʽʜ ʅ+ ʟ ʥʘʚʘʞʢʠ ʯʝʨʝʟ 1,2,3,4 ʭʚ. ʋ ʙʽʣʴʰ 

ʧʦʰʢʦʜʞʝʥʠʭ ʜʝʨʝʚ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʦʥʠʢʥʽʩʪʴ ʤʝʤʙʨʘʥ ʜʣʷ ʢʘʪʽʦʥʽʚ ʚʦʜʥʶ.  

 

ɻʝʥʝʪʠʯʥʽ ʤʝʪʦʜʠ ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʟʘʙʨʫʜʥʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ 

ɺʘʞʣʠʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʙʘʛʘʪʦʨʽʯʥʦʛʦ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʴ ʚʧʣʠʚʫ ʭʽʤʽʯʥʠʭ 

ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʥʘ ʨʦʩʣʠʥʠ ʙʫʚ ʜʦʢʘʟ ʛʝʥʝʪʠʯʥʦʾ ʧʨʠʨʦʜʠ ʾʭ ʛʘʟʦʩʪʽʡʢʦʩʪʽ 

(ʅʠʢʦʣʘʝʚʩʢʠʡ, 1989]. ʈʘʟʦʤ ʟ ʪʠʤ, ʜʦ ʩʠʭ ʧʽʨ ʛʝʥʝʪʠʢʠ ʱʝ ʥʝʜʦʩʪʘʪʥʴʦ 

ʮʽʢʘʚʣʷʪʴʩʷ ʛʝʥʝʪʠʯʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ ʚʧʣʠʚʫ ʘʪʤʦʩʬʝʨʥʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ. 

 ʆʧʠʩʘʥʦ ʙʽʣʴʰʝ ʩʦʪʥʽ ʪʝʩʪ-ʤʝʪʦʜʽʚ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʛʝʥʦʪʦʢʩʠʯʥʦʩʪʽ, ʱʦ 

ʧʨʦʚʦʜʷʪʴʩʷ ʥʘ ʙʽʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʘʭ ʨʽʟʥʠʭ ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʨʘʥʛʽʚ ï ʚʽʜ 

ʙʘʢʪʝʨʽʦʬʘʛʽʚ ʜʦ ʩʩʘʚʮʽʚ. ʈʝʛʫʣʷʨʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʤʝʥʰ ʥʽʞ 20 ʟ ʥʠʭ, ʘ ʜʝʷʢʽ 

ʜʦʩʪʫʧʥʽ ʪʽʣʴʢʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤ ʣʘʙʦʨʘʪʦʨʽʷʤ. ʎʽ ʤʝʪʦʜʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ 

ʯʫʪʣʠʚʽʩʪʶ ʪʘ ʤʦʞʣʠʚʽʩʪʶ ʝʢʪʨʘʧʦʣʶʚʘʪʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʟ ʦʜʥʠʭ ʪʝʩʪ-ʦʙôʻʢʪʽʚ 

ʥʘ ʽʥʰʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʥʘ ʣʶʜʠʥʫ. ɿʨʫʯʥʠʤʠ ʪʝʩʪ-ʦʙôʻʢʪʘʤʠ ʜʣʷ ʛʝʥʝʪʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʻ ʚʠʱʽ ʨʦʩʣʠʥʠ, ʧʨʠ ʮʴʦʤʫ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʮʠʪʦʛʝʥʝʪʠʯʥʽ 

ʤʝʪʦʜʠ. ɺʦʥʠ ʤʘʶʪʴ ʪʘʢʽ ʧʝʨʝʚʘʛʠ: 

1) ʾʭ ʨʝʟʫʣʴʪʘʪʠ ʣʝʛʢʦ ʝʢʩʪʨʘʧʦʣʶʶʪʴʩʷ ʥʘ ʣʶʜʠʥʫ;  
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2) ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʚʯʘʶʪʴʩʷ ʭʨʦʤʦʩʦʤʥʽ ʤʫʪʘʮʽʾ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʽ 

ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʫ ʚʽʜʥʦʰʝʥʥʽ ʽʥʜʫʢʮʽʾ ʛʝʥʝʪʠʯʥʠʭ ʤʫʪʘʮʽʡ; 

    3)  ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʚʝʩʴ ʛʝʥʦʤ ʨʘʟʦʤ. 

ʈʦʩʣʠʥʥʽ ʪʝʩʪ-ʦʙôʻʢʪʠ ʜʘʶʪʴ ʟʤʦʛʫ ʜʦʩʣʽʜʠʪʠ ʮʠʪʦ- ʽ ʛʝʥʦʪʦʢʩʠʯʥʽʩʪʴ ʚʦʜʠ 

ʽ ̌ʨʫʥʪʫ, ʧʦʻʜʥʘʪʠ ʰʚʠʜʢʫ ʟʤʽʥʫ ʧʦʢʦʣʽʥʴ ʽʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʥʘʱʘʜʢʽʚ ʪʘ 

ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʶ ʢʦʜʫ. ʇʝʨʝʚʘʛʦʶ ʻ ʡ ʪʝ, ʱʦ ʮʽ ʤʝʪʦʜʠ ʚʠʢʦʥʫʶʪʴʩʷ ʧʦʨʽʚʥʷʥʦ 

ʰʚʠʜʢʦ ʽ ʟ ʚʽʜʥʦʩʥʦ ʩʢʨʦʤʥʠʤʠ ʚʠʪʨʘʪʘʤʠ. ɸʥʘʬʘʟʥʦ-ʪʝʣʦʬʘʟʥʠʡ ʘʥʘʣʽʟ 

ʢʽʣʴʢʦʩʪʽ ʽ ʪʠʧʽʚ ʭʨʦʤʦʩʦʤ ʚʚʘʞʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʜʦʩʪʦʚʽʨʥʠʤ ʽ ʟʨʫʯʥʠʤ (ʨʠʩ. 4).  

 

 

 

 

ʈʠʩ. 4. ʍʨʦʤʦʩʦʤʥʽ ʘʙʝʨʘʮʽʾ ʚ ʢʣʽʪʠʥʘʭ Vicia faba. ʊʝʩʪ ʥʘ ʟʘʙʨʫʜʥʝʥʥʷ 

ʨ̌ʫʥʪʫ ʧʦʙʣʠʟʫ ʧʨʦʤʠʩʣʦʚʦʾ ʟʦʥʠ (ɹʝʩʩʦʥʦʚʘ, 2015) 

 

ʇʽʜ ʚʧʣʠʚʦʤ ʘʪʤʦʩʬʝʨʥʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʧʘʜʘʻ ʤʽʪʦʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ, 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʯʘʩʪʦʪʘ ʭʨʦʤʦʩʦʤʥʠʭ ʘʙʝʨʘʮʽʡ, ʟʨʦʩʪʘʻ ʚʽʜʩʦʪʦʢ ʭʨʦʤʘʪʠʜʥʠʭ 

ʤʦʩʪʽʚ, ʟ'ʷʚʣʷʶʪʴʩʷ ʙʘʛʘʪʦʧʦʣʶʩʥʽ ʤʽʪʦʟʠ (ʨʠʩ. 4). ʇʦʢʘʟʘʥʦ, ʱʦ ʟʤʽʥʠ 

ʘʢʪʠʚʥʦʩʪʽ ʧʨʦʣʽʬʝʨʘʮʽʾ ʢʣʽʪʠʥ, ʯʘʩʪʦʪʠ ʽ ʩʧʝʢʪʨʘ ʭʨʦʤʦʩʦʤʥʠʭ ʘʙʝʨʘʮʽʡ 

ʤʝʨʠʩʪʝʤ ʽ ʟʘʨʦʜʢʦʚʠʭ ʣʠʩʪʦʯʢʽʚ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ 
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ʢʨʠʪʝʨʽʾ ʟʘʙʨʫʜʥʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʛʘʟʘʤʠ ʽ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ. ɺʠʷʚʣʝʥʽ 

ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʽ ʚʠʜʠ ʨʦʩʣʠʥ ʜʣʷ ʮʠʪʦʛʝʥʝʪʠʯʥʦʾ ʙʽʦʽʥʜʠʢʘʮʽʾ (ʙʝʨʝʟʘ ʧʦʚʠʩʣʘ, 

ʙʫʟʦʢ ʟʚʠʯʘʡʥʠʡ). 

ɼʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʤʫʪʘʛʝʥʘʤʠ ʩʝʨʝʜ ʨʦʩʣʠʥʥʠʭ 

ʪʝʩʪʦʚʠʭ ʩʠʩʪʝʤ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ Allium -ʪʝʩʪ, ʟʘʚʜʷʢʠ ʷʢʦʤʫ ʤʦʞʥʘ  

ʰʚʠʜʢʦ ʟʜʽʡʩʥʠʪʠ ʪʝʩʪʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ. ɺʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʮʠʙʫʣʽ (Allium cepa L.) ʻ ʚʠʩʦʢʦʯʫʪʣʠʚʦʶ ʜʦ ʪʦʢʩʠʯʥʦʾ ʜʽʾ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ˇʨʫʥʪʫ. ɼʣʷ ʮʠʪʦʛʝʥʝʪʠʯʥʦʛʦ ʩʢʨʠʥʽʥʛʫ ʮʝʡ ʪʝʩʪ-ʦʙôʻʢʪ 

ʻ ʜʫʞʝ ʟʨʫʯʥʠʤ, ʦʩʢʽʣʴʢʠ ʤʘʻ ʚʝʣʠʢʽ ʨʦʟʤʽʨʠ ʢʣʽʪʠʥ, ʥʝʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʭʨʦʤʦʩʦʤ (n=8) ʪʘ ʯʽʪʢʫ ʾʭʥʶ ʤʦʨʬʦʣʦʛʽʶ.  

ʋʧʦʚʽʣʴʥʝʥʥʷ ʨʦʩʪʫ ʢʦʨʝʥʽʚ ʮʠʙʫʣʠʥ Allium cepa ʪʘ ʾʭ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ, 

ʘ ʪʘʢʦʞ ʥʘʷʚʥʽʩʪʴ ʭʨʦʤʦʩʦʤʥʠʭ ʘʙʝʨʘʮʽʡ, ʚʠʟʥʘʯʝʥʠʭ ʚ ʢʣʽʪʠʥʘʭ ʤʝʨʠʩʪʝʤʠ 

ʢʦʨʝʥʝʚʦʛʦ ʘʧʝʢʩʘ, ʩʚʽʜʯʘʪʴ, ʱʦ ʪʝʩʪʦʚʘʥʽ ʩʧʦʣʫʢʠ ʻ ʧʦʪʝʥʮʽʡʥʦ ʪʦʢʩʠʯʥʠʤʠ ʡ 

ʤʫʪʘʛʝʥʥʠʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʾ ʪʝʩʪʦʚʦʾ ʩʠʩʪʝʤʠ ʧʦʢʘʟʫʶʻ, ʱʦ ʫ ʜʽʾ ʥʘ 

ʤʘʢʨʦʩʢʦʧʽʯʥʦʤʫ ʪʘ ʤʽʢʨʦʩʢʦʧʽʯʥʦʤʫ ʨʽʚʥʷʭ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʯʽʪʢʘ ʢʦʨʝʣʷʮʽʷ. 

ʆʜʥʘʢ ʤʘʢʨʦʩʢʦʧʽʯʥʠʡ ʝʬʝʢʪ (ʛʘʣʴʤʫʚʘʥʥʷ ʨʦʩʪʫ ʢʦʨʝʥʽʚ)  ̒ʙʽʣʴʰ ʯʫʪʣʠʚʠʤ 

ʧʦʢʘʟʥʠʢʦʤ. ʄʽʢʨʦʩʢʦʧʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʘʙʝʨʘʮʽʾ 

ʭʨʦʤʦʩʦʤ ʪʘ ʜʝʬʝʢʪʠ ʧʦʜʽʣʫ ʢʣʽʪʠʥ, ʱʦ ʥʘʜʘʻ ʜʦʜʘʪʢʦʚʽ ʚʽʜʦʤʦʩʪʽ ʚʽʜʥʦʩʥʦ 

ʩʪʫʧʝʥʷ ʰʢʽʜʣʠʚʦʾ ʜʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʨʝʯʦʚʠʥʠ ʘʙʦ ʾʾ ʧʦʪʝʥʮʽʡʥʦʾ ʤʫʪʘʛʝʥʥʦʩʪʽ. 

ɿʘʚʜʷʢʠ Allium-ʪʝʩʪʫ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʥʘʚʽʪʴ ʪʘʢʽ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʽ 

ʨʝʯʦʚʠʥʠ, ʷʢʽ ʚʠʷʚʣʷʶʪʴ ʩʚʦ  ʁ ʛʝʥʦʪʦʢʩʠʯʥʫ ʜʽʶ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʚʥʘʩʣʽʜʦʢ  

ʚʠʥʠʢʥʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ.  

ɼʣʷ ʙʽʣʴʰʦʩʪʽ ʨʦʩʣʠʥʥʠʭ ʪʝʩʪʽʚ, ʚʢʣʶʯʘʶʯʠ ʡ Allium-ʪʝʩʪ, ʥʝ ʚʣʘʩʪʠʚʽ 

ʥʝʛʘʪʠʚʥʽ ʘʨʪʝʬʘʢʪʠ. ʆʪʞʝ, ʪʝʩʪʦʚʘʥʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʧʨʠ ʦʙʩʪʝʞʝʥʽ ʟʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ Allium-ʪʝʩʪʫ ʧʦʢʘʟʫʶʪʴ ʥʝʛʘʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʚʚʘʞʘʶʪʴʩʷ 

ʥʘʜʽʡʥʦ ʥʝ ʤʫʪʘʛʝʥʥʠʤʠ. ɼʘʥʽ, ʷʢʽ ʦʪʨʠʤʘʥʽ ʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷʤ Allium-ʪʝʩʪʫ, 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʥʝʩʝʥʽ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽ ʙʽʦʣʦʛʽʯʥʽ ʦʙôʻʢʪʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʥʘ 

ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ. Allium-ʪʝʩʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ ʟʥʘʯʝʥʴ ʨʅ 

ʪʝʩʪʫʻʤʠʭ ʨʦʟʯʠʥʽʚ (3,5ï11,0) ʙʝʟ ʷʢʦʾ-ʥʝʙʫʜʴ ʷʚʥʦʾ ʜʽʾ ʥʘ ʧʨʦʮʝʩʠ ʨʦʩʪʫ 

ʢʦʨʝʥʷ. ʊʦʤʫ ʨʅ ʢʦʨʝʢʮʽʷ ʥʝ ʻ ʥʝʦʙʭʽʜʥʦʶ ʧʨʠ ʪʝʩʪʫʚʘʥʽ ʭʽʤʽʯʥʠʭ ʨʦʟʯʠʥʽʚ  ʪʘ 

ʚʦʜʥʠʭ ʟʨʘʟʢʽʚ ʟ ʧʦʤʽʨʥʦ ʢʠʩʣʠʤʠ ʘʙʦ ʣʫʞʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʨʅ. ɿʘ ʧʨʦʚʝʜʝʥʥʷ 

ʢʣʘʩʠʯʥʦʛʦ Allium-ʪʝʩʪʘ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʣʷ ʜʦʩʣʽʜʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʦʜʘʪʢʦʚʽ ʢʦʨʝʥʽ ʮʠʙʫʣʠʥ ʯʝʨʝʟ ʪʝ, ʱʦ ʚʦʥʠ ʚ ʦʩʥʦʚʥʦʤʫ ʦʜʥʦʛʦ ʚʽʢʫ ʡ ʨʦʟʤʽʨʫ, 

ʘ ʮʝ ʟʨʫʯʥʦ ʜʣʷ ʩʪʘʪʠʩʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ. ʋ ʩʢʨʠʥʽʥʛʫ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʽ ʡ 

ʧʦʪʝʥʮʽʡʥʦʾ ʤʫʪʘʛʝʥʥʦʩʪʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʦʨʽʥʮʽ ʧʨʦʨʦʩʪʢʽʚ ʮʠʙʫʣʽ, ʱʦ 

ʟʫʤʦʚʣʝʥʦ ʾʭ ʙʽʣʴʰʦʶ ʯʫʪʣʠʚʽʩʪʶ ʜʦ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ˇʨʫʥʪʫ. ʊʘʢʘ ʟʤʽʥʘ Allium-

ʪʝʩʪʫ ʟʨʦʙʠʣʘ ʡʦʛʦ ʟʨʫʯʥʽʰʠʤ ʽ ʜʝʰʝʚʰʠʤ ʜʣʷ ʚʠʢʦʥʘʥʥ ̫ʜʦʩʣʽʜʞʝʥʴ. ʂʣʽʪʠʥʠ 
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ʘʧʽʢʘʣʴʥʦʾ ʤʝʨʠʩʪʝʤʠ ʢʦʨʽʥʮʽʚ ʧʨʦʨʦʩʪʢʽʚ ʜʽʣʷʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʰʝ ʽ ʙʽʣʴʰ 

ʩʠʥʭʨʦʥʽʟʦʚʘʥʦ, ʱʦ ʻ ʱʝ ʦʜʥʽʻʶ ʧʝʨʝʚʘʛʦʶ ʧʦʨʽʚʥʷʥʦ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʨʝʥʽʚ 

ʮʠʙʫʣʠʥ. ɹʽʦʪʝʩʪʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʫ ʽ ʚʦʜʠ ʟʘ ʜʦʧʦʤʦʛʦʶ Allium-ʪʝʩʪʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʷʜ ʜʦʩʣʽʜʥʠʢʽʚ (ʏʠʭʘʯʝʚ, 1990). 

ɯʩʥʫʻ ʥʠʟʢʘ ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʟʘʢʦʨʜʦʥʥʠʭ ʧʫʙʣʽʢʘʮʽʡ, ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʽʥʦʽʥʜʠʢʘʮʽʾ ʷʢ ʝʣʝʤʝʥʪʫ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ 

ʜʦʚʢʽʣʣʷ. ʊʝʩʪʦʤ ʥʘ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʻ ʩʪʝʨʠʣʴʥʽʩʪʴ ʧʠʣʢʫ 

(ʨʠʩ. 5). 

 

  

ɹʝʨʝʟʘ ʧʦʚʠʩʣʘ ʈʦʙʽʥʽʷ ʟʚʠʯʘʡʥʘ 

  

ɸʙʨʠʢʦʩ ʟʚʠʯʘʡʥʠʡ ɻʽʨʢʦʢʘʰʪʘʥ ʟʚʠʯʘʡʥʠʡ 

 

ʈʠʩ. 5. ʇʠʣʦʢ ʜʝʨʝʚ ʚ ʫʨʙʦʪʝʭʥʦʛʝʥʥʠʭ ʫʤʦʚʘʭ ʟʨʦʩʪʘʥʥʷ (ʥʝ 

ʟʘʙʘʨʚʣʝʥʽ ʧʠʣʢʦʚʽ ʟʝʨʥʘ ï ʩʪʝʨʠʣʴʥʽ) (ɹʝʩʩʦʥʦʚʘ ʪʘ ʽʥ., 2013) 

 

ʉʪʝʨʠʣʴʥʽʩʪʴ ï ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʘʙʦ ʟʥʠʞʝʥʘ ʟʜʘʪʥʽʩʪʴ ʦʨʛʘʥʽʟʤʫ 

ʬʦʨʤʫʚʘʪʠ ʥʦʨʤʘʣʴʥʽ ʛʘʤʝʪʠ, ʨʦʟʤʥʦʞʫʚʘʪʠʩʷ ʩʪʘʪʝʚʠʤ ʰʣʷʭʦʤ. ɺʽʜʦʤʦ, ʱʦ 

ʩʪʝʨʠʣʴʥʽʩʪʴ (ʥʝʞʠʪʪʻʟʜʘʪʥʽʩʪʴ) ʧʠʣʢʦʚʠʭ ʟʝʨʝʥ ʚʠʢʣʠʢʘʻʪʴʩʷ 
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ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺʥʘʩʣʽʜʦʢ ʾʭ ʜʽʾ ʥʘ ʨʦʩʣʠʥʠ 

ʟʥʠʞʫʻʪʴʩʷ ʬʝʨʪʠʣʴʥʽʩʪʴ ʧʠʣʢʫ (ʚʽʜ ʣʘʪ. ʬʝʨʪʠʣʽʩ ï ʨʦʜʶʯʠʡ), ʱʦ ʥʝʛʘʪʠʚʥʦ 

ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʞʠʪʪʻʩʪʽʡʢʽʩʪʴ ʚʩʽʻʾ ʧʦʧʫʣʷʮʽʾ ʨʦʩʣʠʥ. 

ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʨʽʚʥʝʤ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʪ̔ʨʷ 

 ̔ʟʥʠʞʝʥʥʷʤ ʬʝʨʪʠʣʴʥʦʩʪʽ ʧʠʣʢʫ. ɯʩʥʫʶʪʴ ʰʢʘʣʠ ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ 

ʟʘ ʨʽʚʥʝʤ ʩʪʝʨʠʣʴʥʦʩʪʽ ʧʠʣʢʫ ʨʦʩʣʠʥ. ɿʘ ʜʽʾ ʥʘ ʨʦʩʣʠʥʠ ʧʨʦʤʠʩʣʦʚʠʭ 

ʧʦʣʶʪʘʥʪʽʚ ʚʠʷʚʣʷʻʪʴʩʷ ʪʘʢʦʞ ʤʦʨʬʦʣʦʛʽʯʥʘ ʨʽʟʥʦʷʢʽʩʥʽʩʪʴ ʧʽʣʢʫ, ʟʥʘʯʥʝ 

ʚʘʨʽʶʚʘʥʥʷ ʡʦʛʦ ʨʦʟʤʽʨʽʚ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷʤ ʧʨʦʮʝʩʽʚ ʨʦʩʪʫ ʽ ʧʦʜʽʣʫ 

ʧʨʠ ʫʪʚʦʨʝʥʥʽ ʧʝʨʚʠʥʥʠʭ ʢʣʽʪʠʥ ʘʨʭʝʦʩʧʦʨʽʶ, ʘ ʪʘʢʦʞ ʧʨʠ ʫʪʚʦʨʝʥʥʽ ʪʝʪʨʘʜ 

ʤʽʢʨʦʩʧʦʨ. 

 

ɹʽʦʽʥʜʠʢʘʮʽʷ ʟʘ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʨʦʩʣʠʥ 

ʅʘʡʯʘʩʪʽʰʝ ʤʝʪʦʜʠ ʙʽʦʽʥʜʠʢʽʮʽʾ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʘ ʧʨʘʢʪʠʮʽ, ʚʠʟʥʘʯʘʶʪʴ 

ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚʠʱʠʭ ʨʦʩʣʠʥ. ɼʣʷ ʨʷʜʫ ʩʪʨʝʩʦʚʠʭ ʯʠʥʥʠʢʽʚ ʧʽʜʽʙʨʘʥʽ 

ʤʦʨʬʦʣʦʛʽʯʥʽ ʽʥʜʠʢʘʪʦʨʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʟʜʽʡʩʥʶʶʪʴ ʷʢ ʢʦʨʦʪʢʦ-, ʪʘʢ ʽ 

ʜʦʚʛʦʩʪʨʦʢʦʚʫ ʽʥʜʠʢʘʮʽʶ ʟʘ ʨʽʟʥʦʾ ʥʘʧʨʫʞʝʥʦʩʪʽ ʜʽʾ ʟʘʙʨʫʜʥʶʚʘʯʽʚ (ʥʠʟʴʢʽ ʽ 

ʚʠʩʦʢʽ ʜʦʟʠ). ɻʦʣʦʚʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʪʝʩʪ-ʤʘʪʝʨʽʘʣʘ ʽ ʫʤʦʚ 

ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʋ ʨʷʜʽ ʢʨʘʾʥ ʤʦʨʬʦʣʦʛʽʯʥʽ ʽʥʜʠʢʘʪʦʨʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ 

ʥʘʮʽʦʥʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʤʦʥʽʪʦʨʠʥʛʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʙʽʦʽʥʜʠʢʘʮʽʾ, ʱʦ 

ʟʘʩʥʦʚʘʥʽ  ʥʘ ʤʦʨʬʦʣʦʛʽʾ ʨʦʩʣʠʥ, ʦʪʨʠʤʘʥʘ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʢʘʨʪʦʩʭʝʤ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ (Weinert u.a., 1988).  

ɿʤʽʥʠ ʟʘʙʘʨʚʣʝʥʥʷ ʦʨʛʘʥʽʚ ʨʦʩʣʠʥ. ʄʘʢʨʦʩʢʦʧʽʯʥʽ ʟʤʽʥʠ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟʽ 

ʟʤʽʥʘʤʠ ʟʘʙʘʨʚʣʝʥʥʷ ʣʠʩʪ,̫ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʝʩʧʝʮʠʬʽʯʥʫ 

ʨʝʘʢʮʽʶ ʥʘ ʨʽʟʥʽ ʩʪʨʝʩʦʨʠ (ʯʘʩʪʦ ʧʝʨʰʽ ʩʪʘʜʽʾ ʥʝʢʨʦʟʽʚ ʤʘʶʪʴ ʩʭʦʞʽʩʪʴ ʟ 

ʤʦʨʦʟʥʠʤʠ ʫʰʢʦʜʞʝʥʥʷʤʠ, ʘ ʪʘʢʦʞ ʷʚʠʱʝ ʩʨʽʙʣʷʩʪʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʧʦʚʝʨʭʥʽ 

ʣʠʩʪʷ). ɿʤʽʥʠ ʢʦʣʴʦʨʫ ʤʦʞʥʘ ʚʠʟʥʘʯʘʪʠ ʽ ʢʽʣʴʢʽʩʥʦ ʟʘ ʩʧʝʮʽʘʣʴʥʠʤʠ ʪʘʙʣʠʮʷʤʠ.  

ʅʘʜʣʠʰʦʢ ʪʠʭ ʯʠ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʧʨʠʨʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʫ ʤʦʞʝ 

ʟʤʽʥʶʚʘʪʠ ʟʘʙʘʨʚʣʝʥʥʷ ʣʠʩʪʷ, ʢʚʽʪʦʢ ʽ ʧʣʦʜʽʚ, ʘ ʪʘʢʦʞ ʚʠʢʣʠʢʘʪʠ ʨʷʜ ʽʥʰʠʭ 

ʤʘʢʨʦʩʢʦʧʽʯʥʠʭ ʟʤʽʥ ʦʨʛʘʥʽʚ. ɿʘʙʘʨʚʣʝʥʥʷ ʣʠʩʪʷ, ʷʢ ʚʞʝ ʚʽʜʤʽʯʘʣʦʩʷ,  

ʥʘʡʯʘʩʪʽʰʝ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʥʝʩʧʝʮʠʬʽʯʥʫ ʨʝʘʢʮʽʶ ʥʘ ʜʽʶ ʩʪʨʝʩʦʨʽʚ ʽ ʤʦʞʝ 

ʥʘʙʫʚʘʪʠ ʥʘʩʪʫʧʥʠʡ ʭʘʨʘʢʪʝʨ ʟʤʽʥ. 

ʍʣʦʨʦʟ ï ʙʣʽʜʝ ʟʘʙʘʨʚʣʝʥʥʷ ʣʠʩʪʷ ʤʽʞ ʞʠʣʢʘʤʠ, ʽʥʦʜʽ ʟʚʦʨʦʪʥʝ ʫ ʤʦʣʦʜʦʛʦ 

ʣʠʩʪʷ. ʍʣʦʨʦʟ  ʣʠʩʪʷ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʨʫʡʥʫʚʘʥʥʷ ʭʣʦʨʦʬʽʣʫ ʟʘ ʜʽʾ ʢʠʩʣʠʭ 

ʛʘʟʽʚ. ɺʽʥ ʤʦʞʝ ʙʫʪʠ ʚʠʢʣʠʢʘʥʠʡ  ʥʘʜʣʠʰʢʦʤ ʫ ˇʨʫʥʪʽ ʘʣʶʤʽʥʽʶ, ʤʽʜʽ, ʮʠʥʢʫ. 

ʇʨʦʪʝ ʭʣʦʨʦʟ ʤʦʞʝ ʙʫʪʠ ʥʘʩʣʽʜʢʦʤ ʥʝʩʪʘʯʽ ʘʟʦʪʫ, ʟʘʣʽʟʘ, ʤʘʨʛʘʥʮʶ ʚ ˇʨʫʥʪʽ. 

ʇʦʯʝʨʚʦʥʽʥʥʷ ï ʥʘʢʦʧʠʯʝʥʥʷ ʘʥʪʦʮʽʘʥʫ ʫ ʚʠʛʣʷʜʽ ʧʣʷʤ, ʥʘʧʨʠʢʣʘʜ ʥʘ 

ʣʠʩʪʢʘʭ ʩʤʦʨʦʜʠʥʠ, ʛʦʨʪʝʥʟʽʾ ʧʽʜ ʜʽʻʶ Sʆ2. 
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ʇʦʙʨʦʥʟʦʚʽʥʥʷ ʘʙʦ ʧʦʙʫʨʽʥʥʷ ï ʫ ʣʠʩʪʷʥʠʭ ʜʝʨʝʚ ʻ ʧʦʯʘʪʢʦʚʦʶ ʩʪʘʜʽʶ 

ʚʘʞʢʠʭ ʫʰʢʦʜʞʝʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʚʽʜʤʠʨʘʥʥʷʤ ʪʢʘʥʠʥ. ʋ ʭʚʦʡʥʠʭ ʪʘʢʘ ʟʤʽʥʘ 

ʟʘʙʘʨʚʣʝʥʥʷ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʩʠʤʧʪʦʤʦʤ ʜʣʷ ʜʘʣʝʢʦʾ ʨʦʟʚʽʜʢʠ ʟʦʥ ʜʠʤʦʚʠʭ 

ʫʰʢʦʜʞʝʥʴ. 

ɿʤʽʥʘ ʟʘʙʘʨʚʣʝʥʥʷ, ʧʨʠ ʷʢʽʡ ʣʠʩʪʢʠ ʥʘʙʫʚʘʶʪʴ ʧʨʦʟʦʨʽʩʪʴ, ʷʢ ʥʽʙʠ ʚʦʥʠ 

ʧʨʦʩʦʯʝʥʽ ʚʦʜʦʶ, ʧʦʜʽʙʥʫ ʜʦ ʫʰʢʦʜʞʝʥʥʷ ʤʦʨʦʟʦʤ, ʩʣʫʛʫʻ ʧʝʨʰʦʶ ʦʟʥʘʢʦʶ 

ʚʽʜʤʠʨʘʥʥʷ ʪʢʘʥʠʥ. ʎʴʦʤʫ ʧʝʨʝʜʫʻ ʪʘʢʦʞ ʧʦʷʚʘ ʩʨʽʙʣʷʩʪʠʭ ʧʣʷʤ ʥʘ ʧʦʚʝʨʭʥʽ.  

ʗʢ ʚʽʜʤʽʯʘʣʦʩʷ, ʧʽʜ ʚʧʣʠʚʦʤ ʜʝʷʢʠʭ ʛʘʟʽʚ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʟʘʙʘʨʚʣʝʥʥʷ 

ʛʝʥʝʨʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ ʽ ʣʠʩʪʷ (ʛʝʩʧʝʨʽʩ ʞʽʥʦʯʠʡ, ʙʘʨʙʘʨʠʩ ʟʚʠʯʘʡʥʠʡ), 

ʦʩʣʘʙʣʝʥʥʷ ʦʩʽʥʥʴʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʣʠʩʪʷ ʧʝʨʝʜ ʣʠʩʪʦʧʘʜʦʤ.  

ɿʫʩʪʨʽʯʘʻʪʴʩʷ ʚʝʣʠʢʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʩʠʤʧʪʦʤʽʚ ʧʦʰʢʦʜʞʝʥʴ ʦʨʛʘʥʽʚ ʨʦʩʣʠʥ 

ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ ʜʦʚʢʽʣʣʷ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʫ ʨʦʩʣʠʥ, ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʽ 

ʫʤʦʚ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʾʭ ʚʧʣʠʚʫ. 

ʅʝʢʨʦʟ ï ʚʽʜʤʠʨʘʥʥʷ ʦʙʤʝʞʝʥʠʭ ʜʽʣʷʥʦʢ ʪʢʘʥʠʥʠ, ʷʢʝ ʯʘʩʪʦ ʥʘʙʫʚʘʻ 

ʩʧʝʮʠʬʽʯʥʠʡ ʚʠʛʣʷʜ ʧʽʜ ʜʽʻʶ ʨʽʟʥʠʭ ʩʪʨʝʩʦʨʽʚ (ʨʠʩ. 7). ʅʝʢʨʦʟ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 

ʚʘʞʣʠʚʠʭ ʩʠʤʧʪʦʤʽʚ ʧʦʰʢʦʜʞʝʥʴ ʧʨʠ ʙʽʦʽʥʜʠʢʘʮʽʾ. 

ʇʽʜ ʯʘʩ ʨʦʟʚʠʪʢʫ ʥʝʢʨʦʟʽʚ ʥʘ ʣʠʩʪʢʘʭ ʩʧʦʯʘʪʢʫ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʤʽʥʠ ʚ 

ʟʘʙʘʨʚʣʝʥʥʽ. ʊʘʢ, ʧʽʜ ʚʧʣʠʚʦʤ Sʆ2 ʟʘʟʚʠʯʘʡ ʟôʷʚʣʷʶʪʴʩʷ ʙʨʫʜʥʦ-ʟʝʣʝʥʽ ʧʣʷʤʠ, 

ʆ3  - ʤʝʪʘʣʝʚʦ ʙʣʠʩʢʫʯʽ, ʧʝʨʦʢʩʽʘʮʝʪʠʣʥʽʪʨʘʪʫ - ʷʢ ʙʠ ʧʨʦʩʦʯʝʥʽ ʚʦʜʦʶ ʧʣʷʤʠ, 

ʭʣʦʨʠʜʽʚ - ʭʣʦʨʦʟʠ. 

ʂʦʣʠ ʢʣʽʪʠʥʠ ʛʠʥʫʪʴ, ʧʦʰʢʦʜʞʝʥʽ ʜʽʣʷʥʢʠ ʦʩʽʜʘʶʪʴ, ʚʠʩʠʭʘʶʪʴ ʽ ʟʘʚʜʷʢʠ 

ʫʪʚʦʨʝʥʥʶ ʜʫʙʠʣʴʥʠʭ ʨʝʯʦʚʠʥ ʤʦʞʫʪʴ ʥʘʙʫʚʘʪʠ ʙʫʨʦʛʦ ʢʦʣʴʦʨʫ (ʯʘʩʪʦ ʫ ʜʝʨʝʚ) 

ʘʙʦ ʯʝʨʝʟ ʜʝʢʽʣʴʢʘ ʜʥʽʚ ʚʠʮʚʽʪʘʪʠ ʽ ʩʪʘʚʘʪʠ ʙʽʣʫʚʘʪʠʤʠ (ʛʣʘʜʽʦʣʫʩʠ, ʪʶʣʴʧʘʥʠ, 

ʮʠʙʫʣʷ, ʟʝʨʥʦʚʽ ʢʫʣʴʪʫʨʠ ʪʘ ʽʥʰʽ ʦʜʥʦʜʦʣʴʥʽ). ʂʨʘʾ ʥʝʢʨʦʪʠʯʥʠʭ ʧʣʷʤ ʯʘʩʪʦ 

ʪʝʤʥʽ, ʦʩʦʙʣʠʚʦ ʫ ʜʚʦʜʦʣʴʥʠʭ. ʋ ʤʽʩʮʽ ʥʝʢʨʦʟʫ ʧʽʟʥʽʰʝ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ 

ʨʦʟʨʠʚʠ, ʧʝʨʝʚʘʞʥʦ ʥʘ ʩʦʢʦʚʠʪʦʤʫ ʥʽʞʥʦʤʫ ʣʠʩʪʽ - ʫ ʢʦʨʝʥʝʧʣʦʜʽʚ, ʩʘʣʘʪʫ. ʷʢʽ 

ʩʭʦʞʽ ʥʘ ʧʦʰʢʦʜʞʝʥʥʷ ʛʨʘʜʦʤ ʘʙʦ ʚʠʾʜʘʥʥʷ. ʅʝʢʨʦʟʠ ʤʦʞʫʪʴ ʪʘʢʦʞ ʚʨʘʞʘʪʠ 

ʮʽʣʫ ʙʨʫʥʴʢʫ (ʧʨʠ ʨʘʜʽʦʘʢʪʠʚʥʦʤʫ ʦʧʨʦʤʽʥʝʥʥʽ). 

ʂʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʥʝʢʨʦʟʽʚ ʥʘʡʯʘʩʪʽʰʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ 

ʚʽʜʩʦʪʢʦʚʦʾ ʯʘʩʪʢʠ ʧʦʰʢʦʜʞʝʥʦʾ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ, ʜʣʷ ʯʦʛʦ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʩʧʝʮʽʘʣʴʥʽ ʪʘʙʣʠʮʽ. ʈʦʟʨʽʟʥʷʶʪʴ ʢʨʘʧʢʦʚʽ ʽ ʧʣʷʤʠʩʪʽ ʥʝʢʨʦʟʠ, ʱʦ 

ʚʠʢʣʠʢʘʥʽ ʚʽʜʤʠʨʘʥʥʷʤ ʪʢʘʥʠʥ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ ʫ ʚʠʛʣʷʜʽ ʢʨʘʧʦʢ ʘʙʦ ʧʣʷʤ, 

ʥʘʧʨʠʢʣʘʜ, ʧʽʩʣʷ ʚʧʣʠʚʫ ʦʟʦʥʫ ʥʘ ʪʶʪʶʥ ʩʦʨʪʫ ɺʝl W3,  ʢʨʦʧʠʚʫ (Urtica urens) ʽ 

ʙʝʛʦʥʽʶ (Begonʽa semperflorens). 
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ʈʠʩ. 6. ʊʠʧʠ ʥʝʢʨʦʟʽʚ ʥʘ ʣʠʩʪʢʘʭ ʜʚʦʜʦʣʴʥʠʭ, ʦʜʥʦʜʦʣʴʥʠʭ ʽ ʭʚʦʡʥʠʭ 

ʨʦʩʣʠʥ (ʟʘ Weinert u. a., 1988.) 

 

ʄʽʞʞʠʣʢʦʚʽ ʥʝʢʨʦʟʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʽʜʤʠʨʘʥʥʷʤ ʣʠʩʪʦʚʦʾ ʧʣʘʩʪʠʥʢʠ 

ʤʽʞ ʙʽʯʥʠʤʠ ʞʠʣʢʘʤʠ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ ʯʘʩʪʦ ʧʨʠ ʚʧʣʠʚʽ Sʆ2. 

ʂʨʘʡʦʚʽ ʥʝʢʨʦʟʠ ʚʠʥʠʢʘʶʪʴ ʟʦʢʨʝʤʘ ʥʘ ʣʠʩʪʢʘʭ ʫ ʣʠʧ, ʧʦʰʢʦʜʞʝʥʠʭ NaCl , 

ʷʢʠʡ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʪʘʥʝʥʥʷ ʣʴʦʜʫ. ʇʦʻʜʥʘʥʥʷ ʤʽʞʞʠʣʢʦʚʠʭ ʽ ʢʨʘʡʦʚʠʭ 

ʥʝʢʨʦʟʽʚ ʚʠʢʣʠʢʘʻ ʨʠʩʫʥʦʢ ʪʠʧʫ çʨʠʙôʷʯʦʛʦ ʩʢʝʣʝʪʫè (ʨʠʩ. 6, 7).  

ɺʝʨʭʽʚʢʦʚʽ ʥʝʢʨʦʟʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʦʜʥʦʜʦʣʴʥʠʭ ʽ ʜʚʦʜʦʣʴʥʠʭ ʨʦʩʣʠʥ ʽ 

ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʪʝʤʥʦ-ʙʫʨʽ, ʨʽʟʢʦ ʦʙʤʝʞʝʥʽ ʥʝʢʨʦʟʠ ʢʽʥʯʠʢʽʚ ʭʚʦʾ ʫ ʩʦʩʥʠ ʽ 

ʷʣʽʚʮʷ ʧʽʩʣʷ ʚʧʣʠʚʫ Sʆ2, ʘʙʦ ʟʥʝʙʘʨʚʣʝʥʽ ʙʽʣʽ ʥʝʢʨʦʟʠ ʚʝʨʭʽʚʦʢ ʣʠʩʪʢʽʚ ʫ 

ʛʣʘʜʽʦʣʫʩʘ (ʩʦʨʪ óSnow Princessô) ʧʽʜ ʚʧʣʠʚʦʤ ʅF. ʅʝʢʨʦʟʠ ʦʧʣʦʜʥʷ ʚʠʥʠʢʘʶʪʴ 

ʫ ʧʣʦʜʽʚ ʟʝʨʥʷʪʢʦʚʠʭ, ʦʩʦʙʣʠʚʦ ʧʦʙʣʠʟʫ ʢʚʽʪʦʢ, ʧʽʩʣʷ ʚʧʣʠʚʫ Sʆ2 

ʂʨʽʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʜʽʾ ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʢʣʽʪʠʥʠ ʽ ʪʢʘʥʠʥʠ ʣʠʩʪʢʘ, 

ʚʦʥʠ ʪʘʢʦʞ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʧʝʚʥʠʭ ʭʚʦʨʦʙ ʨʦʩʣʠʥ. 

ʉʽʨʢʘ ʚʽʜʦʤʘ ʷʢ ʝʬʝʢʪʠʚʥʠʡ ʬʫʥʛʽʮʠʜ, ʪʦʤʫ ʥʘʚʽʪʴ ʧʨʠ ʤʘʣʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ 

Sʆ2, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ ʪʽʣʴʢʠ ʩʣʘʙʢʽ ʧʦʰʢʦʜʞʝʥʥʷ ʨʦʩʣʠʥ, ʨʦʟʚʠʪʦʢ ʙʘʛʘʪʴʦʭ 

ʭʚʦʨʦʙ ʟʥʠʞʫʻʪʴʩʷ.  
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ʈʠʩ. 7. ʊʠʧʠ ʥʝʢʨʦʟʽʚ ʣʠʩʪʢʽʚ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ (ɹʝʩʩʦʥʦʚʘ, 2014) 

 

ʉʧʦʩʪʝʨʽʛʘʣʠ, ʱʦ ʽʨʞʘʩʪʠʡ ʛʨʠʙ (Crontarium rʽbicola) ʥʘ ʭʚʦʾ ʩʦʩʥʽ 

ɺʝʡʤʫʪʦʚʽʡ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʟʥʠʢʘʻ ʫ ʚʥʫʪʨʽʰʥʽʡ ʟʦʥʽ ʟ ʚʠʩʦʢʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 

Sʆ2, ʥʘʧʨʠʢʣʘʜ  ʧʦʙʣʠʟʫ ʉʘʜʙʝʨʽ - ʆʥʪʘʨʽʦ, ʂʘʥʘʜʘ (ʟʘ ʄʝʥʥʠʥʛ, ʌʝʜʝʨ, 1985). 

ɿʚʠʯʘʡʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʚʠʜʽʚ ʢʣʝʥʘ ï ʩʤʦʣʠʩʪʘ ʧʣʷʤʠʩʪʽʩʪʴ, ʷʢʘ 

ʫʪʚʦʨʶʻ ʯʽʪʢʽ ʨʝʣʴʻʬʥʽ ʙʣʠʩʢʫʯʽ ʯʦʨʥʽ ʧʣʷʤʠ ʜʽʘʤʝʪʨʦʤ ʜʦ 2 ʩʤ ʥʘ ʚʝʨʭʥʽʡ 

ʧʦʚʝʨʭʥʽ ʣʠʩʪʢʘ. ʂʦʞʥʘ ʧʣʷʤʘ ʧʨʝʜʩʪʘʚʣʷʻ ʩʪʨʦʤʫ ʛʨʠʙʘ Rhystima acerinum 

(Pers.) Fried. ʇʨʠ ʩʝʨʝʜʥʴʦʨʽʯʥʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ Sʆ2 <25 ʤʛ/ʩʤ3 ʥʘ ʢʣʝʥʽ 

ʥʝʩʧʨʘʚʞʥʴʦʧʣʘʪʘʥʦʚʦʤʫ (ɸʩʝr pseudoplatanus L.) ʚ ʨʘʡʦʥʽ ʃʽʚʝʨʧʫʣʷ 

(ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ) ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʣʷʤʠ ʥʘ ʚʩʽʭ ʣʠʩʪʢʘʭ, ʙʘʛʘʪʦ ʧʣʷʤ ʥʘ 

ʢʦʞʥʦʤʫ ʣʠʩʪʢʫ, ʘ ʧʨʠ ʚʠʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʽʾ Sʆ2> 85 ʤʛ/ʩʤ
3 ʧʣʷʤʠʩʪʦʩʪʽ ʥʝʤʘʻ, 
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ʣʠʩʪʷ ʯʠʩʪʝ (ʄʵʥʥʠʥʛ, ʌʝʜʝʨ, 1988). ɸʥʘʣʦʛʽʯʥʘ ʩʤʦʣʠʩʪʘ ʧʣʷʤʠʩʪʽʩʪʴ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʜʝʷʢʽ ʨʦʢʠ ʥʘ ʣʠʩʪʽ ʢʣʝʥʘ ʛʦʩʪʨʦʣʠʩʪʦʛʦ, ʫ ʚʫʣʠʯʥʠʭ 

ʥʘʩʘʜʞʝʥʥʷʭ ʧʨʦʤʠʩʣʦʚʦʛʦ ʨʘʡʦʥʫ ʤ. ɼʥʽʧʨʘ.  

ʇʝʨʝʜʯʘʩʥʝ ʚ'ʷʥʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ  ʚ ʪʝʧʣʠʮʷʭ, ʜʝ ʧʽʜ ʜʽʻʶ ʝʪʠʣʝʥʫ ʥʝ 

ʨʦʟʢʨʠʚʘʶʪʴʩʷ ʢʚʽʪʢʠ ʛʚʦʟʜʠʢʠ ʽ ʚ'ʷʥʫʪʴ ʧʝʣʶʩʪʢʠ ʦʨʭʽʜʝʡ; ʟʚʦʨʦʪʥʦ ʚ'ʷʥʫʪʴ 

ʣʠʩʪʢʠ ʤʘʣʠʥʠ ʧʨʠ ʚʧʣʠʚʽ Sʆ2. 

ʆʙʧʘʜʘʥʥʷ ʣʠʩʪʷ (ʜʝʬʦʣʽʘʮʽʷ) ʥʘʡʯʘʩʪʽʰʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʩʣʷ ʧʦʷʚʠ 

ʥʝʢʨʦʟʽʚ ʘʙʦ ʭʣʦʨʦʟʽʚ. ɿ ʮʠʤ ʷʚʠʱʝʤ ʧʦʚ'ʷʟʘʥʦ ʟʤʝʥʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ 

ʭʚʦʾ ʷʣʠʥʠ, ʷʣʠʮʽ (Knabe, 1981)), ʚʦʥʘ ʦʩʠʧʘʻʪʴʩʷ. ʇʝʨʝʣʽʯʝʥʽ ʧʦʨʫʰʝʥʥʷ 

ʧʦʤʽʪʥʦ ʰʚʠʜʰʝ ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ ʭʚʦʡʥʠʭ ʧʦʨʽʜ ʟ ʚʝʣʠʢʦʶ ʪʨʠʚʘʣʽʩʪʶ ʞʠʪʪʷ 

ʭʚʦʾ (ʷʣʠʥʘ), ʜʝʱʦ ʧʦʚʽʣʴʥʽʰʝ ʫ ʩʦʩʥʠ. ʋ ʣʠʩʪʷʥʠʭ ʧʦʨʽʜ, ʷʢʽ ʱʦʨʽʯʥʦ ʩʢʠʜʘʶʪʴ 

ʚ ʧʦʤʽʨʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤʫ ʢʣʽʤʘʪʽ ʣʠʩʪʷ, ʮʽ ʞ ʧʦʨʫʰʝʥʥʷ ʧʨʦʷʚʣʷʶʪʴʩʷ ʧʨʠ 

ʚʽʜʥʦʩʥʦ ʙʽʣʴʰʦʤʫ ʨʽʚʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ (7ï10 ɻɼʂ ʽ ʙʽʣʴʰʝ). 

ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʘʢʦʞ ʧʝʨʝʜʯʘʩʥʝ ʦʙʧʘʜʘʥʥʷ ʣʠʩʪʷ ʫ ʘʛʨʫʩʘ ʽ ʩʤʦʨʦʜʠʥʠ ʧʽʜ 

ʚʧʣʠʚʦʤ Sʆ2. ʇʝʨʝʜʯʘʩʥʝ ʦʙʧʘʜʘʥʥʷ ʣʠʩʪʷ ʫ ʣʠʧ ʽ ʛʽʨʢʦʢʘʰʪʘʥʘ ʟʚʠʯʘʡʥʦʛʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʩʦʣʝʡ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʪʘʥʝʥʥʷ ʣʴʦʜʫ.  

ɼʝʬʦʣʽʘʮʽʷ ʦʙʫʤʦʚʣʶʻ ʟʤʝʥʰʝʥʥʷ ʘʩʠʤʽʣʶʶʯʦʾ ʧʣʦʱʽ ʣʠʩʪʢʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʙʽʦʤʘʩʠ, ʘ ʽʥʦʜʽ ʜʦ ʥʝʩʚʦʻʯʘʩʥʦʛʦ ʨʦʟʢʨʠʚʘʥʥʷ ʙʨʫʥʴʦʢ ʪʘ 

ʫʪʚʦʨʝʥʥʷ ʧʘʛʦʥʽʚ. 

ɿʤʽʥʠ ʨʦʟʤʽʨʽʚ ʦʨʛʘʥʽʚ. ʅʘʩʣʽʜʢʦʤ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʤʦʞʝ ʙʫʪʠ ʟʤʽʥʘ 

ʨʦʟʤʽʨʽʚ ʦʨʛʘʥʽʚ, ʾʭ ʬʦʨʤʠ, ʢʽʣʴʢʦʩʪʽ ʪʘ ʧʦʣʦʞʝʥʥʷ, ʟʤʽʥʠ ʥʘʧʨʷʤʢʫ, ʬʦʨʤʠ 

ʨʦʩʪʫ ʽ ʨʦʟʛʘʣʫʞʝʥʥʷ ʧʨʠʨʦʩʪʫ ʪʘ ʟʤʝʥʰʝʥʥʷ ʧʣʦʜʶʯʦʩʪʽ ʨʦʩʣʠʥ. ɿʤʽʥʠ 

ʧʨʠʨʦʩʪʫ ʟʜʝʙʽʣʴʰʦʛʦ ʥʝʩʧʝʮʠʬʽʯʥʽ, ʦʜʥʘʢ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ 

ʽʥʜʠʢʘʮʽʾ, ʪʘʢ ʷʢ ʻ ʙʽʣʴʰ ʯʫʪʣʠʚʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʥʽʞ ʥʝʢʨʦʟʠ, ʽ ʜʦʟʚʦʣʷʶʪʴ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʟʥʘʯʘʪʠ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʣʶʜʠʥʦʶ. ɺʠʤʽʨʶʶʪʴ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʟʤʽʥʫ ʨʘʜʽʘʣʴʥʦʛʦ 

ʧʨʠʨʦʩʪʫ ʜʝʨʝʚʥʠʭ ʩʪʦʚʙʫʨʽʚ, ʧʨʠʨʦʩʪʫ ʚ ʜʦʚʞʠʥʫ ʧʘʛʦʥʽʚ ʽ ʣʠʩʪʷ, ʜʦʚʞʠʥʫ 

ʢʦʨʝʥʽʚ, ʘ ʪʘʢʦʞ ʜʽʘʤʝʪʨʘ ʪʘʣʦʤʫ ʣʠʰʘʡʥʠʢʽʚ. ʇʨʦʤʠʩʣʦʚʽ ʛʘʟʠ ʚ ʧʝʚʥʦʤʫ 

ʜʽʘʧʘʟʦʥʽ ʢʦʥʮʝʥʪʨʘʮʽʡ (ʚʽʜ 1 ɻɼʂ ʽ ʚʠʱʝ) ʚʠʢʣʠʢʘʶʪʴ ʫ ʨʦʩʣʠʥ ʟʤʝʥʰʝʥʥʷ 

ʣʽʥʽʡʥʦʛʦ ʨʦʩʪʫ ʧʘʛʦʥʽʚ, ʢʽʣʴʢʦʩʪʽ ʪʘ ʨʦʟʤʽʨʽʚ ʘʩʠʤʽʣʷʮʽʡʥʠʭ ʦʨʛʘʥʽʚ ʥʘ ʨʽʯʥʠʭ 

ʧʘʛʦʥʘʭ (ʜʝʨʝʚʥʽ ʨʦʩʣʠʥʠ) ʘʙʦ ʥʘ ʩʪʝʙʣʘʭ (ʪʨʘʚ'ʷʥʠʩʪʽ ʨʦʩʣʠʥʠ), ʟʤʝʥʰʝʥʥʷ 

ʧʣʦʱʽ, ʩʠʨʦʾ ʽ ʩʫʭʦʾ ʚʘʛʠ ʣʠʩʪʷ, ʦʜʥʦʨʽʯʥʦʛʦ ʧʘʛʦʥʘ (ʢʩʝʨʦʬʽʪʠʟʘʮʽʷ). 

ɺʽʜʙʫʚʘʻʪʴʩʷ  ʟʥʠʞʝʥʥʷ ʚʽʢʫ ʭʚʦʾ ʫ ʭʚʦʡʥʠʭ ʧʦʨʽʜ, ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ ʡʜʝ 

ʟʥʠʞʝʥʥʷ ʦʭʚʦʻʥʥʷ (ʢʽʣʴʢʽʩʪʴ ʭʚʦʾ ʥʘ 1 ʩʤ ʧʘʛʦʥʘ) ʨʽʯʥʠʭ ʚʽʜʨʽʟʢʽʚ ʧʘʛʦʥʽʚ, 

ʧʨʠʩʢʦʨʝʥʥʷ ʚʩʠʭʘʥʥʷ ʥʠʞʥʽʭ ʛʽʣʦʢ ʫ ʥʘʩʘʜʞʝʥʥʽ (ʷʣʠʥʘ, ʷʣʠʮʷ), ʩʢʦʨʦʯʝʥʥʷ 

ʪʝʨʤʽʥʽʚ ʞʠʪʪʷ ʜʝʨʝʚ. ʋ ʤʽʨʫ ʘʢʫʤʫʣʷʮʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʧʨʠ ʨʦʟʚʠʪʢʫ 

ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʛʘʣʴʤʫʚʘʥʥʷ ʾʾ ʨʦʩʪʫ, ʜʝʬʦʨʤʘʮʽʷ ʣʠʩʪʢʽʚ. 
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ʅʘ ʜʝʨʝʚʘʭ, ʷʢʽ ʟʘʟʥʘʶʪʴ ʚʠʩʦʢʝ ʪʝʭʥʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʛʘʣʴʤʫʻʪʴʩʷ 

ʬʦʨʤʫʚʘʥʥʷ ʣʠʩʪʢʦʚʠʭ ʧʣʘʩʪʠʥʦʢ. ɰʭ ʧʣʦʱʘ ʤʝʥʰʘ, ʥʽʞ ʥʘ ʜʝʨʝʚʘʭ, ʷʢʽ 

ʟʨʦʩʪʘʪʁʴ ʫ ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ (ɼʨʫʞʢʠʥʘ, ʃʝʙʝʜʴ, 2010, 

ɹʝʩʩʦʥʦʚʘ, ʏʦʥʛʦʚʘ, 2022). 

ɿʤʽʥʘ ʧʦʢʘʟʥʠʢʽʚ ʬʣʫʢʪʫʽʨʫʶʯʦʾ ʘʩʠʤʝʪʨʽʾ  ʣʠʩʪʢʽʚ. ʅʘʡʙʽʣʴʰ ʧʨʦʩʪʠʡ ʽ 

ʜʦʩʪʫʧʥʠʡ ʩʧʦʩʽʙ ʦʮʽʥʢʠ ʩʪʘʙʽʣʴʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ï ʨʦʟʨʘʭʫʥʦʢ ʬʣʫʢʪʫʽʨʫʶʯʦʾ 

ʘʩʠʤʝʪʨʽʾ ʙʽʣʘʪʝʨʘʣʴʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ (ɹʦʛʦʣʶʙʦʚ, 2002). 

ʌʣʫʢʪʫʽʨʫʶʯʘ ʘʩʠʤʝʪʨʽʷ ï ʦʜʠʥ ʟ ʚʠʜʽʚ ʙʽʣʘʪʝʨʘʣʴʥʦʾ ʘʩʠʤʝʪʨʽʾ. ɺʦʥʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝʟʥʘʯʥʠʤ ʚʽʜʭʠʣʝʥʥʷʤ ʨʽʟʥʠʮʽ ʚʝʣʠʯʠʥ ʧʨʘʚʦʾ ʽ 

ʣʽʚʦʾ ʯʘʩʪʠʥ ʛʦʤʦʣʦʛʽʯʥʦʾ ʙʽʣʘʪʝʨʘʣʴʥʦʾ ʩʠʤʝʪʨʠʯʥʦʾ ʦʟʥʘʢʠ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤʫ 

ʨʦʟʧʦʜʽʣʽ ʮʽʻʾ ʨʽʟʥʠʮʽ (Palmer, Strobeck, 1992).  

ɺʝʣʠʯʠʥʘ ʬʣʫʢʪʫʽʨʫʶʯʦʾ ʘʩʠʤʝʪʨʽʾ ʙʽʣʘʪʝʨʘʣʴʥʠʭ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʩʪʨʫʢʪʫʨ 

ʣʠʩʪʢʽʚ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʨʽʚʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʊʠʭʦʜʻʻʚ, 2013; ɹʘʷʢʠʥ ʪʘ ʽʥ., 2012; 

ʉʢʣʷʨʝʥʢʦ, 2018). ɺ ʷʢʦʩʪʽ ʪʝʩʪ-ʦʙôʻʢʪʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ  ʣʠʩʪʢʠ ʪʘʢʠʭ ʨʦʩʣʠʥ 

ʷʢ ʙʝʨʝʟʘ ʧʦʚʠʩʣʘ, ʢʣʝʥ ʛʦʩʪʨʦʣʠʩʪʠʡ, ʪʦʧʦʣʷ ʢʘʥʘʜʩʴʢʘ, ʣʠʧʘ ʜʨʽʙʥʦʣʠʩʪʘ ʪʘ 

ʽʥ. ʄʝʪʦʜʠ ʟʙʠʨʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʽ ʦʮʽʥʦʢ ʦʧʠʩʘʥʽ ʚ ʨʦʙʦʪʘʭ (Palmer, Strobeck, 

2003, Graham et al.2010, Kozlov, Zvereva, 2015). ɺ ʥʠʭ ʚʠʨʽʰʫʻʪʴʩʷ ʧʠʪʘʥʥʷ ʧʨʦ 

ʨʽʚʝʥʴ ʤʽʥʣʠʚʦʩʪʽ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ ʽ ʧʨʦʷʚʫ 

ʬʣʫʢʪʫʽʨʫʶʯʦʾ ʘʩʠʤʝʪʨʽʾ. 

ɿʘ ʜʽʾ ʙʫʜʴ-ʷʢʠʭ ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʧʦʩʠʣʝʥʥʷ ʦʥʪʦʛʝʥʝʪʠʯʥʦʛʦ ʰʫʤʫ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʨʫʰʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʤʦʨʬʦʛʝʥʝʟʫ ʣʠʩʪʢʘ, ʽ ʷʢ ʥʘʩʣʽʜʦʢ, ʟʙʽʣʴʰʝʥʥʷ ʡʦʛʦ ʘʩʠʤʝʪʨʽʾ. ʈʦʟʨʦʙʣʝʥʦ 

ʰʢʘʣʠ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ ʚʽʜʭʠʣʝʥʴ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʚʽʜ ʥʦʨʤʠ. ɼʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʪʘʢʽ ʙʘʣʴʥʽ ʩʠʩʪʝʤʠ ʦʮʽʥʦʢ ʚʯʝʥʽ 

ʩʪʚʦʨʠʣʠ ʜʣʷ ʨʷʜʫ ʚʠʜʽʚ ʨʦʩʣʠʥ, ʨʠʙ, ʟʝʤʥʦʚʦʜʥʠʭ ʽ ʩʩʘʚʮʽʚ. ʎʝʡ ʧʽʜʭʽʜ ʜʫʞʝ 

ʢʦʨʠʩʥʠʡ ʜʣʷ ʦʮʽʥʢʠ ʥʘʩʣʽʜʢʽʚ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʚʧʣʠʚʽʚ ʽ ʜʣʷ ʬʦʥʦʚʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ (ʈʝʡʤʝʨʩ, 1992). 

ɺʽʜʦʤʦ, ʱʦ ʤʦʨʬʦʛʝʥʝʟ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ ʫ ʜʚʦʜʦʣʴʥʠʭ ʨʦʩʣʠʥ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʤʝʨʠʟʘʮʽʾ, ʦʣʽʛʦʤʝʨʠʟʘʮʽʾ, ʽʥʪʝʨʢʘʣʷʨʥʦʛʦ,  ʘʢʨʦ- ʽ 

ʙʘʟʠʧʽʪʘʣʴʥʦʛʦ ʨʦʩʪʫ, ʧʘʨʘʣʝʣʴʥʦʛʦ ʽ ʜʠʚʝʨʛʝʥʪʥʦʛʦ ʩʧʦʩʦʙʽʚ ʟʘʢʣʘʜʘʥʥʷ 

ʙʦʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ. ʋ ʤʦʜʝʣʴ ʤʦʨʬʦʛʝʥʝʟʘ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ ʜʚʦʜʦʣʴʥʠʭ 

ʜʝʷʢʠʤʠ ʘʚʪʦʨʘʤʠ ʚʚʦʜʠʪʴʩʷ ʜʦ ʚʦʩʴʤʠ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʤʦʜʫʣʶʶʪʴ ʨʦʟʚʠʪʦʢ, 

ʧʽʜʩʫʤʢʦʤ ʯʦʛʦ ʩʪʘʻ ʤʦʨʬʦʛʝʥʝʪʠʯʥʘ ʨʫʭʦʤʽʩʪʴ ʟʘʯʘʪʢʘ ʣʠʩʪʢʘ, ʱʦ ʚʠʨʘʞʘʻʪʴʩʷ 

ʚ ʟʜʘʪʥʦʩʪʽ ʬʦʨʤʫʚʘʪʠ ʚ ʨʽʟʥʦʤʫ ʩʪʫʧʝʥʽ ʽʥʪʝʛʨʦʚʘʥʽ ʩʪʨʫʢʪʫʨʠ. ʊʦʤʫ 

ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ, ʷʢʘ ʚʠʜʙʠʚʘʻʪʴʩʷ ʫ ʚʠʨʘʞʝʥʦʩʪʽ 

ʬʣʫʢʪʫʽʨʫʶʯʦʾ ʘʩʠʤʝʪʨʽʾ, ʩʧʨʘʚʝʜʣʠʚʦ ʩʧʽʚʚʽʜʥʦʩʠʪʠ ʚʠʢʣʶʯʥʦ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 
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ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʪʽʣʴʢʠ ʥʘ ʬʦʥʽ ʦʜʥʘʢʦʚʠʭ ʽʥʰʠʭ ʫʤʦʚ ʟʨʦʩʪʘʥʥʷ 

(ʂʘʚʝʣʻʥʦʚʘ, 2003). ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʙʘʣʴʥʘ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ ʽʩʥʫʚʘʥʥʷ 

ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʬʣʫʢʪʫʽʨʫʶʯʦʾ ʘʩʠʤʝʪʨʽʾ ʣʠʩʪʢʽʚ  ʚʠʱʠʭ 

ʨʦʩʣʠʥ (ʪʘʙʣ. 2). 

 

ʊʘʙʣʠʮʷ 2. ɹʘʣʴʥʘ ʩʠʩʪʝʤʘ ʷʢʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ ʽʩʥʫʚʘʥʥʷ ʞʠʚʠʭ 

ʦʨʛʘʥʽʟʤʽʚ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʬʣʫʢʪʫʽʨʫʁʯʦʾ ʘʩʠʤʝʪʨʽʾ ʣʠʩʪʢʽʚ  ʚʠʱʠʭ 

ʨʦʩʣʠʥ (ʟʘ ʉʪʨʝʣʴʮʦʚʠʤ, 2003) 

ɺʠʜʠ ɹʘʣ 

1 2 3 4 5 

ɹʝʨʝʟʘ 

ʧʦʚʠʩʣʘ 

<0,055 0,056ï0,060 0,061ï0,065 0,065ï0,070 >0,070 

ɺʩʽ ʚʠʜʠ 

ʨʦʩʣʠʥ 

<0,0018 0,0019ï

0,0089 

0,0090ï0,022 0,022ï0,04 >0,04 

ɹʘʣʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʘʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʝʨʝʜʦʚʠʱʘ ʽʩʥʫʚʘʥʥʷ ʞʠʚʠʭ 

ʦʨʛʘʥʽʟʤʽʚ: 1 ï ʯʠʩʪʦ; 2 ï ʚʽʜʥʦʩʥʦ ʯʠʩʪʦ (çʥʦʨʤʘè); 3 ï ʟʘʙʨʫʜʥʝʥʦ (çʪʨʠʚʦʛʘè); 

4 ï ʙʨʫʜʥʦ (çʥʝʙʝʟʧʝʯʥʦè); 5 ï ʜʫʞʝ ʙʨʫʜʥʦ (çʰʢʽʜʣʠʚʦè). 

 

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʘʥʥʴʦʾ ʽʥʜʠʢʘʮʽʾ ʚ ʦʮʽʥʮʽ ʥʝʩʧʨʠʷʪʣʠʚʦʾ ʜʽʾ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʨʦʩʣʠʥʥʽ ʦʨʛʘʥʽʟʤʠ ʜʦʚʦʜʠʪʴ, ʱʦ ʟʘ ʦʜʝʨʞʘʥʠʤʠ 

ʜʘʥʠʤʠ ʱʦʜʦ ʜʠʥʘʤʽʢʠ ʽ ʚʝʣʠʯʠʥʠ ʩʪʨʝʩʦʚʠʭ ʚʧʣʠʚʽʚ ʥʘ ʤʦʨʬʦʣʦʛʽʯʥʽ ʟʤʽʥʠ 

ʦʨʛʘʥʽʚ ʽ ʪʢʘʥʠʥ ʨʦʩʣʠʥ ʤʦʞʥʘ ʜʦʚʦʣʽ ʪʦʯʥʦ ʦʮʽʥʠʪʠ ʙʽʦʣʦʛʽʯʥʽ ʥʘʩʣʽʜʢʠ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʤʽʩʴʢʠʭ ʝʢʦʩʠʩʪʝʤ ʪʘ ʟʘʧʦʙʽʛʪʠ ʥʝʟʚʦʨʦʪʥʽʡ ʾʭ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ.  

ɿʤʽʥʠ ʬʦʨʤʠ, ʢʽʣʴʢʦʩʪʽ ʪʘ ʧʦʣʦʞʝʥʥʷ ʦʨʛʘʥʽʚ. ɸʥʦʤʘʣʴʥʘ ʢʦʥʬʽʛʫʨʘʮʽʷ 

ʣʠʩʪʷ ʚʽʜʟʥʘʯʝʥʘ, ʥʘʧʨʠʢʣʘʜ, ʫ ʣʠʩʪʷʥʠʭ ʜʝʨʝʚ ʧʽʩʣʷ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ 

ʦʧʨʦʤʽʥʝʥʥʷ. ɺʥʘʩʣʽʜʦʢ ʥʝʢʨʦʟʽʚ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʣʠʩʪʢʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʾʭ 

ʧʦʪʚʦʨʥʘ ʜʝʬʦʨʤʘʮʽʷ, ʚʠʜʦʚʞʝʥʥʷ ʘʙʦ ʧʝʨʝʪʷʛʫʚʘʥʥʷ. ɿʘ ʜʽʾ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ 

ʦʧʨʦʤʽʥʝʥʥʷ, ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʛʦʨʤʦʥʘʣʴʥʠʭ ʛʝʨʙʽʮʠʜʽʚ ʚʠʥʠʢʘʶʪʴ 

ʚʠʢʨʠʚʣʝʥʥʷ ʧʘʛʦʥʽʚ ʘʙʦ ʬʘʩʮʽʘʮʽʷ, ʨʦʟʱʝʧʣʝʥʥʷ ʘʙʦ ʟʨʦʱʝʥʥʷ ʦʢʨʝʤʠʭ 

ʦʨʛʘʥʽʚ, ʟʤʽʥʠ ʚ ʯʠʩʣʽ ʯʘʩʪʠʥ ʢʚʽʪʢʠ (ʟʙʽʣʴʰʝʥʥʷ ʘʙʦ ʟʤʝʥʰʝʥʥʷ), ʟôʷʚʣʷʶʪʴʩʷ 

ʥʘʧʣʠʚʠ, ʥʘʨʦʩʪʠ ʪʘ ʽʥʰʽ ʘʥʦʤʘʣʽʾ ʨʦʟʚʠʪʢʫ. ʉʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʟʤʽʥʠ ʤʦʨʬʦʣʦʛʽʾ 

ʣʠʰʘʡʥʠʢʽʚ ʫ ʨʝʟʫʣʴʪʘʪʽ ʟʥʠʞʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʚʠʜʽʚ-ʩʠʤʙʽʦʥʪʽʚ ʜʦ ʫʪʚʦʨʝʥʥʷ 

ʪʘʣʦʤʫ ʚ ʘʪʤʦʩʬʝʨʽ ʚʝʣʠʢʠʭ ʤʽʩʪ. 

ɼʦʩʣʽʜʥʠʢʘʤʠ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʤʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ ʟʘ 

ʧʨʘʚʠʣʘʤʠ ʚʽʜʙʦʨʫ ʥʘʩʘʜʞʝʥʴ, ʤʦʜʝʣʴʥʠʭ ʜʝʨʝʚ ʽ ʧʨʦʙ ʟ ʥʠʭ ʜʣʷ ʘʥʘʣʽʟʽʚ, 
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ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ ʧʦʢʘʟʥʠʢʽʚ. ʊʘʢ, ʧʨʠ ʚʠʩʦʢʠʭ ʨʽʚʥʷʭ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ 

ʤʦʨʬʦʙʽʦʤʝʪʨʠʯʥʽ ʚʠʤʽʨʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʦʚʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʚʘʨʽʘʥʪʘʭ 

ʜʦʩʣʽʜ ʽ ʢʦʥʪʨʦʣʴ ʤʦʞʥʘ ʫ ʭʚʦʡʥʠʭ ʧʦʨʽʜ ʧʨʦʚʦʜʠʪʠ ʚ 10-ʢʨʘʪʥʽʡ, ʘ ʫ ʣʠʩʪʷʥʠʭ 

ʧʦʨʽʜ ï 20-ʢʨʘʪʥʽʡ ʧʦʚʪʦʨʥʦʩʪʽ, ʘ ʧʨʠ ʥʠʟʴʢʠʭ ʨʽʚʥʷʭ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʫ 

ʭʚʦʡʥʠʭ ʧʦʨʽʜ ʫ 20 ʽ ʙʽʣʴʰʝ ʢʨʘʪʥʽʡ ʧʦʚʪʦʨʥʦʩʪʽ. ʗʢ ʤʦʜʝʣʴʥʽ ʢʨʘʱʝ ʚʽʜʙʠʨʘʪʠ 

ʜʝʨʝʚʘ 1 ʢʣʘʩʫ ʂʨʘʬʪʘ. 

 

ʌʝʥʦʨʠʪʤʠ ʽ ʙʽʦʨʠʪʤʠ ʨʦʩʣʠʥ ʫ ʽʥʜʠʢʘʮʽʾ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ 

ɹʽʦʨʠʪʤʠ ʻ ʨʠʪʤʽʢʦ-ʮʠʢʣʽʯʥʠʤʠ (ʜʦʙʦʚʽ, ʩʝʟʦʥʥʽ ʪʘ ʽʥ.) ʢʦʣʠʚʘʥʥʷʤʠ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʽ ʭʘʨʘʢʪʝʨʫ ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʷʚʠʱ, ʱʦ ʜʘʶʪʴ ʦʨʛʘʥʽʟʤʘʤ 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʋ ʨʦʩʣʠʥ 

ʽʩʥʫʻ ʪʠʤʯʘʩʦʚʘ ʽʥʪʝʛʨʘʮʽʷ ʦʨʛʘʥʽʟʤʫ, ʷʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʠʩʪʝʤʦʶ 

ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʢʦʣʠʚʘʥʴ ï ʦʩʮʠʣʷʮʽʡ, ʪʘʢʠʭ ʷʢ ʬʽʟʽʦʣʦʛʽʯʥʽ ʪʘ 

ʤʦʨʬʦʛʝʥʝʪʠʯʥʽ ʨʠʪʤʠ, ʷʢʽ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ ʪʦʯʢʘʭ ʨʦʩʪʫ ï ʘʧʝʢʩʘʭ ʫ 

ʟʘʢʦʥʦʤʽʨʥʝ ʯʝʨʛʫʚʘʥʥʷ ʟʘʢʣʘʜʝʥʥʷ ʣʠʩʪʷ, ʧʘʟʫʰʥʠʭ ʙʨʫʥʴʦʢ ʽ ʤʽʞʚʫʟʣʽʚ. 

ʈʠʪʤʠ ʦʜʥʦʛʦ ʧʦʨʷʜʢʫ ʚʭʦʜʷʪʴ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʚ ʨʠʪʤʠ ʽʥʰʦʛʦ ʧʦʨʷʜʢʫ, 

ʫʪʚʦʨʶʶʯʠ ʽʻʨʘʨʭʽʶ ʦʩʮʠʣʷʮʽʡ, ʷʢʫ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʙʽʦʣʦʛʽʯʥʽ ʯʘʩʠ. ʈʠʪʤ ʚ 

ʜʦʤʽʥʫʶʯʠʭ ʮʝʥʪʨʘʭ ʨʦʩʣʠʥ ï ʤʝʨʠʩʪʝʤʘʭ ʧʘʛʦʥʽʚ ʽ ʢʦʨʝʥʽʚ, ʩʣʫʛʫʻ ʜʣʷ 

ʪʠʤʯʘʩʦʚʦʾ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʮʽʣʽʡ ʨʦʩʣʠʥʽ. ɺ ʷʢʦʩʪʽ ʪʠʭ, 

ʱʦ ʟʘʜʘʶʪʴ ʯʘʩ ʽ ʩʠʥʭʨʦʥʽʟʫʶʪʴ ʧʨʦʮʝʩʠ, ʤʦʞʫʪʴ ʜʽʷʪʠ ʙʘʛʘʪʦ ʝʢʦʣʦʛʽʯʥʠʭ 

ʬʘʢʪʦʨʽʚ ï ʦʩʚʽʪʣʝʥʽʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ ʪʘ ʽʥʰʽ, ʷʢʽ ʧʝʨʽʦʜʠʯʥʦ 

ʟʤʽʥʶʶʪʴʩʷ.  

ɸʥʪʨʦʧʦʛʝʥʥʽ ʩʪʨʝʩʦʨʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʜʠʥʘʤʽʢʫ ʩʝʟʦʥʥʦʛʦ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ. 

ʋ ʤʽʩʪʽ, ʷʢ ʧʨʘʚʠʣʦ, ʥʘʩʪʘʥʥʷ ʬʝʥʦʣʦʛʽʯʥʠʭ ʬʘʟ ʨʦʟʚʠʪʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʘʥʽʰʝ, 

ʥʽʞ ʚ ʧʝʨʝʜʤʽʩʪʷʭ, ʦʩʦʙʣʠʚʦ ʧʦʙʣʠʟʫ ʪʝʧʣʦʪʨʘʩ, ʜʝ ʨʘʥʽʰʝ ʪʘʥʝ ʩʥʽʛ ʽ 

ʟ'ʷʚʣʷʶʪʴʩʷ ʟʝʣʝʥʽ ʩʤʫʛʠ ʤʦʣʦʜʦʾ ʪʨʘʚ'ʷʥʠʩʪʦʾ ʨʦʩʣʠʥʥʦʩʪʽ. ɺʣʽʪʢʫ ʚ ʮʠʭ ʟʦʥʘʭ 

ʰʚʠʜʰʝ ʟʘʚʝʨʰʫʻʪʴʩʷ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʨʦʩʣʠʥ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʷʩʢʨʘʚʦ-ʞʦʚʪʽ 

ʩʤʫʛʠ, ʦʪʦʯʝʥʽ ʟʝʣʝʥʠʤ ʪʨʘʚʦʩʪʦʻʤ, ʱʦ ʱʝ ʚʝʛʝʪʫʻ.  

ʋ ʤʽʩʪʽ ʽʩʥʫʻ ʚʝʣʠʢʘ ʤʦʟʘʾʯʥʽʩʪʴ ʤʽʢʨʦʫʤʦʚ ʧʨʦʞʠʚʘʥʥʷ ʨʦʩʣʠʥ, ʪʦʤʫ 

ʬʝʥʦʬʘʟʠ ʾʭ ʨʦʟʚʠʪʢʫ ʥʘʩʪʘʶʪʴ ʥʝ ʦʜʥʦʯʘʩʥʦ. ʉʧʦʯʘʪʢʫ ʨʦʟʛʦʨʪʘʶʪʴʩʷ ʙʨʫʥʴʢʠ 

ʥʘ ʜʝʨʝʚʘʭ, ʱʦ ʨʦʩʪʫʪʴ ʥʘ ʦʩʚʽʪʣʝʥʽʡ ʩʪʦʨʦʥʽ ʚʫʣʠʮʴ, ʜʝ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʥʘ 

3ï5ʦʉ ʚʠʱʘ, ʥʽʞ ʥʘ ʟʘʪʽʥʝʥʽʡ. ʅʘʧʨʠʢʣʘʜ, ʫ ʮʝʥʪʨʽ ʤʽʩʪʘ, ʚʝʩʥʷʥʽ ʬʘʟʠ ʨʦʟʚʠʪʢʫ 

ʨʦʩʣʠʥ ʥʘʩʪʘʶʪʴ ʥʘ 10ï14 ʜʥʽʚ, ʘ ʣʽʪʥʽ ï ʥʘ 6ï8 ʜʥʽʚ ʰʚʠʜʰʝ ʧʦʨʽʚʥʷʥʦ ʟ ʡʦʛʦ 

ʧʽʚʥʽʯʥʠʤʠ ʨʘʡʦʥʘʤʠ. ʅʘ ʦʜʥʦʤʫ ʽ ʪʦʤʫ ʞ ʜʝʨʝʚʽ ʥʘ ʛʽʣʢʘʭ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʙʽʣʷ 

ʩʪʽʥ ʽ ʘʩʬʘʣʴʪʫ ʚʝʩʥʷʥʽ ʬʝʥʦʬʘʟʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ 2ï4 ʜʥʽ ʨʘʥʽʰʝ, ʥʽʞ ʚ ʽʥʰʠʭ 

ʯʘʩʪʠʥʘʭ ʢʨʦʥʠ. 
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ʋ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠʩʢʦʨʝʥʥʷ ʩʝʟʦʥʥʦʛʦ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ, 

ʣʠʩʪʷ ʞʦʚʪʽʻ ʽ ʦʙʧʘʜʘʻ ʨʘʥʽʰʝ, ʽʥʦʜʽ ʚʞʝ ʚ ʩʝʨʝʜʠʥʽ ʣʽʪʘ. ʇʨʠʯʠʥʦʶ ʮʴʦʛʦ ʻ 

ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ, ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʫ ʽ ʧʦʚʽʪʨʷ. ɯʥʦʜʽ ʯʝʨʝʟ ʨʘʥʥʻ ʦʙʧʘʜʘʥʥʷ 

ʣʠʩʪʢʽʚ ʧʝʨʝʜʯʘʩʥʦ ʨʦʟʢʨʠʚʘʶʪʴʩʷ ʙʨʫʥʴʢʠ, ʟ ʷʢʠʭ ʤʦʣʦʜʽ ʧʘʛʦʥʠ ʟʚʠʯʘʡʥʦ 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʘʚʝʩʥʽ ʥʘʩʪʫʧʥʦʛʦ ʨʦʢʫ. ʋ ʣʠʧ, ʛʽʨʢʦʢʘʰʪʘʥʘ ʽ ʫ ʪʨʘʚôʷʥʠʩʪʠʭ 

ʙʘʛʘʪʦʨʽʯʥʠʢʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʩʚʦʻʯʘʩʥʝ ʧʘʛʦʥʦʫʪʚʦʨʝʥʥʷ. ʋ ʪʦʧʦʣʽ 

ʧʦʚʪʦʨʥʝ ʧʘʛʦʥʦʫʪʚʦʨʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʩʪʽʡʢʽʩʪʴ ʜʦ ʩʽʨʯʠʩʪʦʛʦ ʛʘʟʫ. ʇʦʨʷʜ ʟ ʮʠʤ 

ʫ ʜʝʨʝʚ, ʱʦ ʨʦʩʪʫʪʴ ʧʦʙʣʠʟʫ ʣʽʭʪʘʨʽʚ ʦʩʚʽʪʣʝʥʥʷ, ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ ʜʦʚʞʠʥʠ 

ʩʚʽʪʣʦʚʦʛʦ ʜʥʷ, ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʙʽʣʴʰ ʧʽʟʥʻ ʦʩʽʥʥʻ ʟʘʙʘʨʚʣʝʥʥʷ ʣʠʩʪʷ ʽ ʙʽʣʴʰ 

ʧʽʟʥʽʡ ʣʠʩʪʦʧʘʜ. ʋ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ ʪʘʢʦʞ ʟʤʽʥʶʶʪʴʩʷ ʪʝʨʤʽʥʠ ʽ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʮʚʽʪʽʥʥʷ ʨʦʩʣʠʥ. ɼʦʚʛʦʜʝʥʥʽ ʨʦʩʣʠʥʠ ʟʘʮʚʽʪʘʶʪʴ ʨʘʥʽʰʝ; ʫ ʢʦʨʦʪʢʦʜʝʥʥʠʭ 

ʨʦʩʣʠʥ ʮʚʽʪʽʥʥʷ ʟʘʪʨʠʤʫʻʪʴʩʷ. ɯʥʦʜʽ ʧʘʛʦʥʠ ʥʘ ʜʝʨʝʚʘʭ ʥʝ ʚʠʟʨʽʚʘʶʪʴ ʧʦʚʥʽʩʪʶ 

ʜʦ ʦʩʝʥʽ ʽ ʦʙʤʝʨʟʘʶʪʴ. ʇʨʠ ʟʘʙʨʫʜʥʝʥʥʽ ʧʦʚʽʪʨʷ ʧʦʨʫʰʫʻʪʴʩʷ ʮʠʨʢʘʜʥʠʡ 

(ʜʦʙʦʚʠʡ) ʨʠʪʤ ʨʦʙʦʪʠ ʧʨʦʜʠʭʽʚ. ʊʘʢʦʞ ʤʦʞʝ ʩʢʦʨʦʯʫʚʘʪʠʩʷ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ 

ʦʢʨʝʤʠʭ ʦʨʛʘʥʽʚ ʘʙʦ ʚʩʽʻʾ ʨʦʩʣʠʥʠ ʚ ʮʽʣʦʤʫ. ɺʪʦʨʠʥʥʝ ʮʚʽʪʽʥʥʷ ʯʘʩʪʦ ʻ 

ʥʘʩʣʽʜʢʦʤ ʧʦʨʫʰʝʥʥʷ ʫʤʦʚ ʟʨʦʩʪʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʦ ʟ̔  

ʟʘʙʨʫʜʥʝʥʥʷʤ ʧʦʚʽʪʨʷ. (ʨʠʩ.8). ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʦʙʽʣʽʟʘʮʽʷ ʞʠʪʪʻʚʠʭ 

ʩʠʣ ʨʦʩʣʠʥ ʥʘ ʧʦʜʦʣʘʥʥʷ ʥʘʩʣʽʜʢʽʚ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ. ʂʚʽʪʢʠ ʷʙʣʫʥʴ ʧʨʠ 

ʧʦʚʪʦʨʥʦʨʤʫ ʮʚʽʪʽʥʥʽ ʯʘʩʪʦ ʙʫʚʘʶʪʴ ʤʘʭʨʦʚʠʤʠ. 

 

ʈʠʩ. 8. ʇʦʚʪʦʨʥʝ ʮʚʽʪʽʥʥʷ ʨʦʩʣʠʥʠ 

Catalpa bignonioides ʫ ʧʨʠʜʦʨʦʞʥʦʤʫ 

ʨʘʩʘʜʞʝʥʥʽ. ʅʘ ʜʝʨʝʚʽ ʻ ʢʚʽʪʢʠ ʡ 

ʩʬʦʨʤʦʚʘʥʽ ʧʣʦʜʠ (ɹʝʩʩʦʥʦʚʘ, 2022) 

 

ɻʘʟʦʩʪʽʡʢʽʩʪʴ ʨʦʩʣʠʥ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʽ 

ʪʝʨʤʽʥʽʚ ʮʚʽʪʽʥʥʷ. ɼʣʷ ʩʪʽʡʢʠʭ ʚʠʜʽʚ ʭʘʨʘʢʪʝʨʥʦ: ʘ) ʫʧʦʚʽʣʴʥʝʥʝ ʨʦʟʧʫʩʢʘʥʥʷ 

ʙʨʫʥʴʦʢ; ʙ) ʰʚʠʜʢʝ ʬʦʨʤʫʚʘʥʥʷ ʣʠʩʪʷ; ʚ) ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʦʩʪʫ 

ʽ ʢʦʨʦʪʢʠʡ ʧʝʨʽʦʜ ʮʚʽʪʽʥʥʷ; ʛ) ʟʥʠʞʝʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʤʝʪʘʙʦʣʽʟʤʫ. ʋ ʥʝʩʪʽʡʢʠʭ 

ʚʠʜʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʰʚʠʜʢʝ ʧʨʦʭʦʜʞʝʥʥʷ ʚʩʽʭ ʬʝʥʦʣʦʛʽʯʥʠʭ ʬʘʟ ʨʦʟʚʠʪʢʫ, 

ʨʘʥʥʻ ʽ ʪʨʠʚʘʣʝ ʮʚʽʪʽʥʥʷ, ʚʠʩʦʢʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ. ɯ.ɯ ʂʦʨʰʠʢʦʚ, 
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(2004) ʚʢʘʟʫʻ, ʱʦ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʨʦʩʣʠʥ ʭʘʨʘʢʪʝʨʥʠʡ ʥʝʟʘʚʝʨʰʝʥʠʡ, ʥʝʪʨʠʚʘʣʠʡ 

ʦʥʪʦʛʝʥʝʟ ʟʽ ʰʚʠʜʢʠʤ ʧʝʨʝʭʦʜʦʤ ʜʦ ʩʝʥʽʣʴʥʦʛʦ ʧʝʨʽʦʜʫ. 

ɺ ʝʢʦʩʠʩʪʝʤʘʭ ʣʫʢ ʚʠʥʠʢʘʶʪʴ ʙʽʦʣʦʛʽʯʥʽ ʬʦʨʤʠ, ʨʠʪʤʽʢʘ ʨʦʟʚʠʪʢʫ ʷʢʠʭ 

ʧʦʚ'ʷʟʘʥʘ ʟ ʪʝʨʤʽʥʘʤʠ ʩʽʥʦʢʦʩʽʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʫ ʚʠʜʽʚ ʨʦʜʫ ʜʟʚʽʥʝʮʴ ʻ ʜʚʽ 

ʬʦʨʤʠ: ʦʜʥʘ ʧʣʦʜʦʥʦʩʠʪʴ ʜʦ ʩʽʥʦʢʦʩʫ, ʽʥʰʘ ï ʧʽʩʣʷ ʥʴʦʛʦ. ɺʠʧʘʩʘʥʥʷ ʭʫʜʦʙʠ 

ʦʙʫʤʦʚʣʶʻ ʙʽʣʴʰ ʨʘʥʥʻ ʥʘʩʪʘʥʥʷ ʬʘʟ ʮʚʽʪʽʥʥʷ, ʟʤʝʥʰʫʻ ʯʠʩʣʦ ʢʚʽʪʫʯʠʭ ʚʠʜʽʚ. 

ʇʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ˇʨʫʥʪʽ ʟʩʫʚʘʻ ʬʘʟʠ 

ʩʝʟʦʥʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘ ʙʽʣʴʰ ʧʽʟʥʽ ʩʪʨʦʢʠ. ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʩʝʟʦʥʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʨʦʩʣʠʥ ʤʦʞʥʘ ʩʫʜʠʪʠ ʧʨʦ ʩʪʫʧʽʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ.  

 

ʌʣʦʨʠʩʪʠʯʥʠʡ ʤʝʪʦʜ ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

 ʋ ʨʘʡʦʥʘʭ ʜʽʾ ʚʝʣʠʢʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʯʽʪʢʦ ʚʠʜʽʣʷʶʪʴʩʷ 3ï5 

ʟʦʥ ʨʽʚʥʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʽ ʜʠʛʨʝʩʽʾ ʥʘʩʘʜʞʝʥʴ. ʊʫʪ ʟʘ ʟʦʥʘʤʠ ʤʦʞʥʘ ʯʽʪʢʦ 

ʧʨʦʩʪʝʞʠʪʠ ʟʤʽʥʫ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʪʘ ʨʦʟʧʘʜʫ, ʟʘʛʠʙʝʣʽ ʥʘʩʘʜʞʝʥʴ. 

ʉʧʦʯʘʪʢʫ ʜʽʾ ʛʘʟʽʚ ʽ ʧʠʣʫ ʡ ʧʨʠ ʥʠʟʴʢʠʭ ʨʽʚʥʷʭ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʛʠʥʫʪʴ ʽ 

ʟʥʠʢʘʶʪʴ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʽ ʣʠʰʘʡʥʠʢʠ Usnea, Alectoria, Bryopogon 

(ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ SO2 ï 3 ʤʢʛ/ʤ
3; HF ï1 ʤʢʛ/ʤ3), ʘ ʧʦʪʽʤ ʙʽʣʴʰ 

ʩʪʽʡʢʽ ʣʠʰʘʡʥʠʢʠ ʽ ʤʦʭʠ (Hypogymnia, Parmelia, Sphagnum) ï ʢʦʥʮʝʥʪʨʘʮʽʷ Sʆ2 

ï 3ï7 ʤʢʛ/ʤ3; HF ï 1ï3 ʤʢʛ/ʤ3. ʇʦʪʽʤ ʧʦʰʢʦʜʞʫʶʪʴʩʷ ʽ ʚʩʠʭʘʶʪʴ ʭʚʦʡʥʽ ʧʦʨʦʜʠ 

(ʩʦʩʥʘ, ʷʣʠʥʘ) ʽ ʣʠʰʝ ʧʨʠ ʚʠʩʦʢʠʭ ʩʝʨʝʜʥʴʦʙʘʛʘʪʦʨʽʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʛʘʟʽʚ 

ʩʧʦʯʘʪʢʫ ʯʫʪʣʠʚʽ, ʘ ʧʦʪʽʤ ʤʝʥʰ ʯʫʪʣʠʚʽ ʣʠʩʪʷʥ̔ ʧʦʨʦʜʠ. ʆʩʪʘʥʥʽ ʛʠʥʫʪʴ (I ʟʦʥʘ) 

ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʽʾ Sʆ2 ʽ HF 3ï5 ʽ ʙʽʣʴʰʝ ɻɼʂ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʤʽʥʘ ʬʣʦʨʠʩʪʠʯʥʦʛʦ ʩʢʣʘʜʫ ʨʦʩʣʠʥʥʦʩʪʽ, ʟʥʠʢʥʝʥʥʷ ʚ 

ʧʝʨʰʫ ʯʝʨʛʫ ʣʠʰʘʡʥʠʢʽʚ, ʧʽʜʨʦʩʪʫ ʭʚʦʡʥʠʭ ʧʦʨʽʜ, ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ 

ʙʽʦʽʥʜʠʢʘʮʽʾ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʪʘ ʩʪʘʥʫ ʥʘʟʝʤʥʠʭ ʝʢʦʩʠʩʪʝʤ. ɼʣʷ ʮʠʭ ʮʽʣʝʡ 

ʨʝʢʦʤʝʥʜʫʶʪʴ ʨʷʜ ʬʣʦʨʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ: ʽʥʜʝʢʩ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ, 

ʱʽʣʴʥʽʩʪʴ ʧʦʢʨʠʪʪʷ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʽʚ, ʽʥʜʝʢʩ ʞʠʪʪʻʚʦʛʦ ʩʪʘʥʫ ʪʘ ʽʥ.  

ɼʝʷʢʽ ʘʚʪʦʨʠ ʥʘʚʦʜʷʪʴ ʩʧʠʩʢʠ ʦʩʦʙʣʠʚʦ ʯʫʪʣʠʚʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʜʦ ʦʢʨʝʤʠʭ 

ʟʘʙʨʫʜʥʶʚʘʯʽʚ. ʐʪʫʯʥʠʡ ʧʦʩʽʚ ʪʘʢʠʭ ʯʫʪʣʠʚʠʭ ʚʠʜʽʚ ʥʘ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʷʭ ʚʽʜ 

ʜʞʝʨʝʣʘ ʝʤʽʩʽʡ ʽ ʧʦʩʪʽʡʥʠʡ ʤʦʨʬʦʙʽʦʤʝʪʨʠʯʥʠʡ ʢʦʥʪʨʦʣʴ ʤʦʞʫʪʴ ʜʦʟʚʦʣʠʪʠ 

ʚʠʷʚʠʪʠ ʨʽʚʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʽ ʢʨʠʪʠʯʥʽ ʘʙʦ ʧʦʨʦʛʦʚʽ ʨʽʚʥʽ ʟʘʙʨʫʜʥʝʥʥʷ. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʬʣʦʨʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʙʽʦʽʥʜʠʢʘʮʽʾ ʙʽʣʴʰ ʩʫʙ'ʻʢʪʠʚʥʽ ʽ ʤʝʥʰ ʥʘʜʽʡʥʽ, 

ʥʽʞ ʽʥʰʽ ʦʧʠʩʘʥʽ ʚʠʱʝ ʤʝʪʦʜʠ. 
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ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ʅʘ ʷʢʠʭ  ʨʽʚʥʷʭ ʦʨʛʘʥʽʟʘʮʽʾ ʙʽʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ ʟʜʽʡʩʥʶʶʪʴ ʬʽʪʦʽʥʜʠʢʘʮʽʶ? 

2. ɸʢʪʠʚʥʽʩʪʴ ʽ ʢʽʣʴʢʽʩʥʽ ʟʤʽʥʠ ʷʢʠʭ ʬʝʨʤʝʥʪʽʚ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʽ ʜʦ ʜʽʾ 

ʧʨʦʤʠʩʣʦʚʠʭ ʛʘʟʽʚ? 

3. ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʷʢʠʭ ʞʠʨʥʠʭ ʢʠʩʣʦʪ ʻ ʽʥʜʠʢʘʪʦʨʦʤ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ? 

4. ʗʢʽ ʧʦʢʘʟʥʠʢʠ ʬʦʪʦʩʠʥʪʝʟʘ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʤʝʪʦʜ ʙʽʦʽʥʜʠʢʘʮʽʾ 

ʯʠʩʪʦʪʠ ʧʦʚʽʪʨʷ? 

5. ʈʦʟʢʘʞʽʪʴ ʧʨʦ ʙʽʦʬʽʟʠʯʥʽ ʤʝʪʦʜʠ ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ. 

6. ʗʢʽ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ ʘʥʘʪʦʤʽʯʥʦʾ ʙʫʜʦʚʠ ʦʨʛʘʥʽʚ ʨʦʩʣʠʥ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʽʥʜʠʢʘʮʽʾ ʩʪʘʥʫ ʜʦʚʢʽʣʣ?̫ 

7. ʗʢ̔ ʧʦʨʫʰʝʥʥʷ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʠ ʨʦʩʣʠʥʥʦʾ ʢʣʽʪʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ 

ʙʽʦʽʥʜʠʢʘʪʦʨʥʽ ʦʟʥʘʢʠ ʫ ʚʠʱʠʭ ʨʦʩʣʠʥ ʥʘ ʜʽʶ ʧʦʣʶʪʘʥʪʽʚ? 

8. ɺ ʯʦʤʫ ʩʫʪʴ ʜʦʩʣʽʜʫ, ʚ ʷʢʦʤʫ ʷʢ ʽʥʜʠʢʘʪʦʨʥʠʡ ʧʦʢʘʟʥʠʢ ʟʘʙʨʫʜʥʝʥʥʷ 

ʜʦʚʢʽʣʣʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʦʥʠʢʥʽʩʪʴ ʤʝʤʙʨʘʥ ʽ ʬʦʨʤʘ ʧʣʘʟʤʦʣʽʟʫ ʢʣʽʪʠʥ? 

9.  ʗʢ̔ ʧʦʰʢʦʜʞʝʥʥʷ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʠ ʭʣʦʨʦʧʣʘʩʪʽʚ ʻ ʽʥʜʠʢʘʪʦʨʥʦʶ ʦʟʥʘʢʦʶ 

ʩʠʣʴʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ? 

10.  ʗʢʽ ʧʝʨʝʚʘʛʠ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʚ ʷʢʦʩʪʽ  ʪʝʩʪ-ʦʙôʻʢʪʽʚ ʚʠʱʠʭ ʨʦʩʣʠʥ ʤʘʶʪʴ 

ʮʠʪʦʛʝʥʝʪʠʯʥʽ ʤʝʪʦʜʠ? 

11.  ʗʢʽ ʨʦʩʣʠʥʽ ʪʝʩʪ-ʦʙôʻʢʪʠ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʤʫʪʘʛʝʥʘʤʠ? 

12.  ʋ ʯʦʤʫ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ Allium-ʪʝʩʪʫ ʫ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʙʨʫʜʥʝʥʥʷ 

ʜʦʚʢʽʣʣʷ ʤʫʪʘʛʝʥʘʤʠ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʨʦʩʣʠʥʥʠʤʠ ʦʙôʻʢʪʘʤʠ? 

13.  ʈʦʟʢʘʞʽʪʴ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʠʣʢʫ ʨʦʩʣʠʥ ʫ ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʟʘʙʨʫʜʥʝʥʥʷ 

ʜʦʚʢʽʣʣʷ. 

14.  ʗʢʽ ʟʤʽʥʠ ʟʘʙʘʨʚʣʝʥʥʷ ʦʨʛʘʥʽʚ  ʨʦʩʣʠʥ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʘ ʜʽʾ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ? 

15.  ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʥʝʢʨʦʟʠ ʣʠʩʪʷ ʨʦʩʣʠʥ ʷʢ ʚʘʞʣʠʚʽʰʽ ʩʠʤʧʪʦʤʠ 

ʧʦʰʢʦʜʞʝʥʴ, ɦ ʦ ʟʘʩʪʦʩʦʚʫʶʪʴ  ʧʨʠ ʙʽʦʽʥʜʠʢʘʮʽʾ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ. 

16.  ʑʦ ʪʘʢʝ ʬʣʫʢʪʫʽʨʫʶʯʘ ʘʩʠʤʝʪʨʽʷ ʣʠʩʪʢʽʚ ʨʦʩʣʠʥ? ʗʢ ʮʝʡ ʧʦʢʘʟʥʠʢ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʟʘʙʨʫʜʥʝʥʥʷ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ? 

17. ʗʢ̔ ʧʦʢʘʟʥʠʢʠ ʬʝʥʦʨʠʪʤʽʚ ʽ ʙʽʦʨʠʪʤʽʚ ʨʦʩʣʠʥ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ  ʚ ʽʥʜʠʢʘʮʽʾ 

ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ? 

18. ʋ ʯʦʤʫ ʩʫʪʴ ʬʣʦʨʠʩʪʠʯʥʦʛʦ ʤʝʪʦʜʘ ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ? 
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2.4. ʃʽʭʝʥʦʽʥʜʠʢʘʮʽʷ 

        

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʩʝʨʝʜ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʚʥʝ ʽ 

ʜʦʩʪʦʡʥʝ ʤʽʩʮʝ ʥʘʙʫʣʘ ʣʽʭʝʥʦʽʥʜʠʢʘʮʽʷ ï ʙʽʦʽʥʜʠʢʘʮʽʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʣʠʰʘʡʥʠʢʽʚ. ʎʷ ʛʨʫʧʘ ʦʨʛʘʥʽʟʤʽʚ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʠʩʦʢʦʶ ʯʫʪʣʠʚʽʩʪʶ 

ʜʦ ʟʤʽʥʠ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ʇʦʨʽʚʥʷʥʦ ʟ ʘʝʨʦʭʽʤʽʯʥʠʤʠ 

ʤʝʪʦʜʘʤʠ ʣʽʭʝʥʦʽʥʜʠʢʘʮʽʷ ʤʘʻ ʨʷʜ ʧʦʟʠʪʠʚʥʠʭ ʤʦʤʝʥʪʽʚ:  

1) ʮʝ ʰʚʠʜʢʠʡ ʽ ʜʝʰʝʚʠʡ ʤʝʪʦʜ ʢʘʨʪʫʚʘʥʥʷ ʭʽʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ 

ʚʝʣʠʢʠʭ ʪʝʨʠʪʦʨʽʷʭ;  

2) ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʬʽʢʩʫʚʘʪʠ ʩʪʘʥ ʧʦʚʽʪʨʷʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘ ʪʨʠʚʘʣʽ 

ʪʝʨʤʽʥʠ.  

ʈʘʟʦʤ ʟ ʪʠʤ, ʮʝʡ ʤʝʪʦʜ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʽʣʴʢʠ ʚ ʪʠʭ ʤʽʩʮʷʭ ʽ 

ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤʘʭ, ʜʝ ʻ ʣʠʰʘʡʥʠʢʠ. ɺ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʚʠʚʯʝʥʘ ʯʫʪʣʠʚʽʩʪʴ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʜʽʚ ʣʠʰʘʡʥʠʢʽʚ ʜʦ ʨʷʜʫ ʟʘʙʨʫʜʥʶʚʘʯʽʚ, ʚʠʟʥʘʯʝʥʘ ʾʭ ʧʦʣʝʦ- 

ʪʦʣʝʨʘʥʪʥʽʩʪʴ. 

ʃʠʰʘʡʥʠʢʠ ï ʮʝ ʦʨʛʘʥʽʟʤʠ, ʷʢʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʠʤʙʽʦʟ ʛʨʠʙʘ (ʤʽʢʦʙʽʦʥʪʘ) 

ʪʘ ʚʦʜʦʨʦʩʪʽ (ʬʽʢʦʙʽʦʥʪʘ). ʎʽ ʦʨʛʘʥʽʟʤʠ ʪʨʘʜʠʮʽʡʥʦ ʚʽʜʥʦʩʷʪʴ ʜʦ ʥʠʞʯʠʭ 

ʨʦʩʣʠʥ. ɺʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʽʣʴʥʠʤʠ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʪʠʧʘʤʠ ʡ 

ʩʚʦʻʨʽʜʥʠʤʠ ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. ʃʠʰʘʡʥʠʢʠ ʚʽʜʽʛʨʘʶʪʴ ʽʩʪʦʪʥʫ 

ʨʦʣʴ ʫ ʢʨʫʛʦʦʙʽʛʫ ʨʝʯʦʚʠʥ ʫ ʙʽʦʛʝʦʮʝʥʦʟʘʭ, ʫʪʚʦʨʶʶʯʠ ʚ ʥʠʭ ʟʥʘʯʥʫ ʙʽʦʤʘʩʫ. ʋ 

ʥʠʭ ʚʽʜʩʫʪʥʷ ʢʫʪʠʢʫʣʘ, ʪʦʤʫ ʛʘʟʦʦʙʤʽʥ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʣʴʥʦ ʯʝʨʝʟ ʚʩʶ ʧʦʚʝʨʭʥʶ 

ʪʘʣʦʤʫ. ɺʦʥʠ ʚʙʠʨʘʶʪʴ ʚʦʜʫ, ʚ ʷʢʽʡ ʢʦʥʮʝʥʪʨʫʶʪʴʩʷ ʟʘʙʨʫʜʥʶʚʘʯʽ, ʥʝ ʤʘʶʪʴ 

ʧʝʨʽʦʜʫ ʩʧʦʢʦʶ, ʟʜʘʪʥʽ ʨʦʩʪʠ ʥʘʚʽʪʴ ʚʟʠʤʢʫ; ʥʝ ʤʦʞʫʪʴ ʧʦʟʙʘʚʣʷʪʠʩʷ ʚʽʜ 

ʧʦʰʢʦʜʞʝʥʠʭ ʯʘʩʪʠʥ, ʤʘʶʪʴ ʩʣʘʙʢʫ ʟʜʘʪʥʽʩʪʴ ʜʦ ʨʝʛʝʥʝʨʘʮʽʾ, ʙʽʣʴʰ ʯʫʪʣʠʚʽ ʜʦ 

ʥʠʟʴʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʩʽʨʯʠʩʪʦʛʦ ʛʘʟʫ, ʥʽʞ ʚʠʱʽ ʨʦʩʣʠʥʠ.  

 

  
ʈʠʩ. 9. ʇʦʧʝʨʝʯʥʠʡ ʨʦʟʨʽʟ 

ʛʦʤʝʦʤʽʨʥʦʛʦ ʪʘʣʦʤʫ 

ʈʠʩ. 10. ʇʦʧʝʨʝʯʥʠʡ ʨʦʟʨʽʟ 

ʛʝʪʝʨʦʤʽʨʥʦʛʦ ʪʘʣʦʤʫ 

(1 ï ʢʣʽʪʠʥʠ ʚʦʜʦʨʦʩʪʽ, 2 ï ʛʽʬʠ ʛʨʠʙʘ) 
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ɺʝʛʝʪʘʪʠʚʥʝ ʪʽʣʦ ʣʠʰʘʡʥʠʢʘ ï ʪʘʣʦʤ, ʘʙʦ ʩʣʘʥʴ, ʫʪʚʦʨʝʥʝ ʧʝʨʝʧʣʝʪʝʥʥʷʤ 

ʛʽʬʽʚ ʛʨʠʙʘ ʽ ʢʣʽʪʠʥ ʚʦʜʦʨʦʩʪʽ, ʦʩʪʘʥʥʽ ʨʦʟʢʠʜʘʥʽ ʙʝʟʩʠʩʪʝʤʥʦ ʩʝʨʝʜ ʛʨʠʙʥʠʭ 

ʛʽʬʽʚ ʟʘ ʚʩʽʻʶ ʪʦʚʱʠʥʦʶ ʪʘʣʦʤʫ (ʛʦʤʝʦʤʽʨʥʠʡ ʪʘʣʦʤ) (ʨʠʩ. 9) ʘʙʦ ʩʪʚʦʨʶʶʪʴ 

ʦʢʨʝʤʠʡ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʰʘʨ (ʛʝʪʝʨʦʤʽʨʥʠʡ ʪʘʣʦʤ) (ʨʠʩ. 10).  

ɺʟʘʻʤʠʥʠ ʛʨʠʙʥʦʛʦ ʪʘ ʚʦʜʦʨʦʩʪʝʚʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ ʦʨʛʘʥʽʟʤʫ ʣʠʰʘʡʥʠʢʘ 

ʜʫʞʝ ʩʢʣʘʜʥ,̔ ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʧʘʨʘʟʠʪʠʟʤʽ, ʷʢʠʡ ʩʠʣʴʥʽʰʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʛʨʠʙʘ. 

ɺʽʥ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʽʜʤʝʨʣʽ ʢʣʽʪʠʥʠ ʚʦʜʦʨʦʩʪʽ, ʙʫʜʫʯʠ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ 

ʩʘʧʨʦʬʽʪʦʤ. ʌʽʢʦʙʽʦʥʪ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʧʘʨʘʟʠʪʫʻ ʥʘ ʛʨʠʙʽ, ʧʨʠ ʮɹʦʤʫ ʧʘʨʘʟʠʪʠʟʤ 

ʧʦʤʽʨʥʽʰʠʡ. ʊʘʣʦʤ ʣʠʰʘʡʥʠʢʽʚ ʩʠʣʴʥʦ ʨʽʟʥʠʪʴʩʷ ʟʘ ʙʫʜʦʚʦʶ, ʬʦʨʤʦʶ, 

ʨʦʟʤʽʨʘʤʠ ʪʘ ʟʘʙʘʨʚʣʝʥʥʷʤ. ɿʘʙʘʨʚʣʝʥʥʷ ʪʘʣʦʤʫ ʨʽʟʥʦʤʘʥʽʪʥʝ ï ʩʽʨʝ, ʙʽʣʝ, 

ʞʦʚʪʦ-ʟʝʣʝʥʝ, ʦʨʘʥʞʝʚʝ, ʢʦʨʠʯʥʝʚʝ ʪʦʱʦ. ɺʠʜʽʣʷʶʪʴ ʪʨʠ ʦʩʥʦʚʥʠʭ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʠʧʠ ʣʠʰʘʡʥʠʢʽʚ ʟʘ ʦʟʥʘʢʘʤʠ ʾʭ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ.  

 

 

 

 

ʈʠʩ. 11.  ʅʘʢʠʧʥʠʡ ʣʠʰʘʡʥʠʢ ʣʝʢʘʥʦʨʘ (Lecanora allophana) ʟ ʧʣʦʜʦʚʠʤʠ 

ʪʽʣʘʤʠ ʛʨʠʙʽʚ 

1. ʅʘʢʠʧʥʽ, ʘʙʦ ʢʦʨʢʦʚʽ. ɰʭ ʩʣʘʥʴ ʤʘʻ ʚʠʛʣʷʜ ʩʢʦʨʠʥʢʠ, ʷʢʘ ʤʽʮʥʦ 

ʟʘʢʨʽʧʣʝʥʘ ʟʽ ʩʫʙʩʪʨʘʪʦʤ (ʧʦʚʝʨʭʥʝʶ ʢʘʤʽʥʥʷ, ʢʽʨʢʦʶ ʜʝʨʝʚʘ) (ʨʠʩ. 11). ʎʽ 

ʣʠʰʘʡʥʠʢʠ ʙʝʟ ʫʰʢʦʜʞʝʥʥʷ ʚʽʜʦʢʨʝʤʠʪʠ ʚʽʜ ʩʫʙʩʪʨʘʪʫ ʥʝʤʦʞʣʠʚʦ. ɿʘʟʚʠʯʘʡ, ʾʭ 

ʩʣʘʥʽ ʥʝʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ, ʾʭʥʽʡ ʜʽʘʤʝʪʨ ʚʘʨʽʶʻ ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʤʽʣʽʤʝʪʨʽʚ ʜʦ 

ʜʝʢʽʣʴʢʦʭ ʩʘʥʪʠʤʝʪʨʽʚ (ʨʽʜʢʦ ʜʦ 20ï30 ʩʤ). 

2. ʃʠʩʪʫʚʘʪʽ, ʾʭ ʩʣʘʥʴ ʧʦʜʽʙʥʘ ʜʦ ʣʠʩʪʦʧʦʜʽʙʥʠʭ ʧʣʘʩʪʠʥʦʢ ʘʙʦ 

ʣʫʩʦʯʦʢ (ʨʠʩ. 12). ʅʘʡʧʨʦʩʪʽʰʠʡ ʪʘʣʦʤ ʣʠʩʪʫʚʘʪʠʭ ʣʠʰʘʡʥʠʢʽʚ ʚʠʛʣʷʜʘʻ ʷʢ 

ʦʜʥʘ ʦʢʨʫʛʣʘ ʚʝʣʠʢʘ ʣʠʩʪʦʧʦʜʽʙʥʘ ʧʣʘʩʪʠʥʢʘ, ʜʽʘʤʝʪʨ ʷʢʦʾ ʜʦʩʷʛʘʻ 10ī20 ʩʤ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʤʦʥʦʬʽʣʴʥʫ ʧʣʘʩʪʠʥʯʘʩʪʫ ʩʣʘʥʴ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʽʻʾ 

ʣʠʩʪʦʧʦʜʽʙʥʦʾ ʧʣʘʩʪʠʥʢʠ. ɿʘʟʚʠʯʘʡ ʜʦ ʩʫʙʩʪʨʘʪʫ ʚʦʥʘ ʧʨʠʢʨʽʧʣʶʻʪʴʩʷ ʪʽʣʴʢʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʦʚʩʪʦʾ ʢʦʨʦʪʢʦʾ ʥʽʞʢʠ, ʷʢʘ ʥʘʟʠʚʘʻʪʴʩʷ ʛʦʤʬʦʤ. ɹʽʣʴʰ ʩʢʣʘʜʥʠʤ ʟʘ 
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ʙʫʜʦʚʦʶ ʻ ʣʠʩʪʫʚʘʪʠʡ ʪʘʣʦʤ, ʷʢʠʡ  ʨʦʟʩʽʯʝʥʠʡ ʥʘ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʜʨʽʙʥʠʭ 

ʣʦʧʘʪʝʡ. ɿʘʟʚʠʯʘʡ, ʚʦʥʠ ʫʪʚʦʨʶʶʪʴ ʦʢʨʫʛʣʽ ʨʦʟʝʪʢʠ, ʘʣʝ ʽʥʢʦʣʠ  ʬʦʨʤʫʶʪʴ 

ʩʣʘʥʽ, ʱʦ ʤʘʶʪʴ ʚʝʣʠʢʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʥʝʚʠʟʥʘʯʝʥʠʭ ʬʦʨʤ. ʆʩʦʙʣʠʚʦʶ ʨʠʩʦʶ 

ʣʠʩʪʫʚʘʪʠʭ ʣʠʰʘʡʥʠʢʽʚ ʻ ʪʝ, ʱʦ ʥʘ ʾʭ ʥʠʞʥ̔ʡ ʧʦʚʝʨʭʥʽ ʤʘʡʞʝ ʟʘʚʞʜʠ 

ʬʦʨʤʫʶʪʴʩʷ ʦʩʦʙʣʠʚʽ ʦʨʛʘʥʠ, ʟʘ ʫʯʘʩʪʶ ʷʢʠʭ ʚʦʥʠ ʧʨʠʢʨʽʧʣʶʻʪʴʩʷ ʜʦ 

ʩʫʙʩʪʨʘʪʫ. ʎʽ ʣʠʰʘʡʥʠʢʠ ʟʘʟʚʠʯʘʡ ʩʣʘʙʢʦ ʟʚôʷʟʘʥʽ ʟ ʩʫʙʩʪʨʘʪʦʤ, ʪʦʤʫ, ʷʢ 

ʧʨʘʚʠʣʦ, ʾʭ ʤʦʞʥʘ ʣʝʛʢʦ ʚʽʜʜʽʣʠʪʠ ʚʽʜ ʥʴʦʛʦ ʫ ʧʨʦʪʠʣʝʞʥʽʩʪʴ ʥʘʢʠʧʥʠʤ 

ʣʠʰʘʡʥʠʢʘʤ, ʩʣʘʥʴ ʷʢʠʭ ʤʽʮʥʦ ʟʨʦʩʪʘʻʪʴʩʷ ʽʟ ʩʫʙʩʪʨʘʪʦʤ,  

 

 

 

 

ɸ ɹ 

ʈʠʩ. 12. ʃʠʩʪʫʚʘʪʽ ʣʠʰʘʡʥʠʢʠ: ɸ ï ʧʘʨʤʝʣʽʷ; ɹ ï ʮʝʪʨʘʨʽʷ  
3. ʈʫʥʠʩʪʽ (ʢʫʱʠʩʪʽ). ɰʭ ʩʣʘʥʴ  ʤʘʻ ʚʠʛʣʷʜ ʛʽʣʦʯʦʢ ʘʙʦ ʟʚʠʩʘʶʯʠʭ 

çʙʦʨʽʜè (ʨʠʩ. 13). ʎʝʡ ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʪʠʧ ʣʠʰʘʡʥʠʢʽʚ ʟʘ ʨʽʚʥʝʤ ʦʨʛʘʥʽʟʘʮʽ ʾ

ʩʣʘʥʽ ʚ̫ʣʷ̒ ʥʘʡʚʠʱʠʡ ʝʪʘʧ ʾʾ ʨʦʟʚʠʪʢʫ. ʈʫʥʠʩʪʽ ʣʠʰʘʡʥʠʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʚʝʨʪʠʢʘʣʴʥʦ ʩʧʨʷʤʦʚʘʥʠʤ ʨʦʩʪʦʤ ʛʽʬʽʚ ʽ ʚʝʨʭʽʚʢʦʚʠʤ ʨʦʩʪʦʤ ʩʣʘʥʝʡ, ʷʢʽ 

ʧʽʜʥʽʤʘʶʪʴʩʷ ʜʦʛʦʨʠ ʘʙʦ ʟʚʠʩʘʶʪʴ ʟʚʝʨʭʫ ʚʥʠʟ, ʷʢʱʦ ʚʦʥʠ ʧʨʠʢʨʽʧʣʝʥʽ ʜʦ 

ʩʪʦʚʙʫʨʽʚ ʜʝʨʝʚ, ʘ ʥʘʢʠʧʥʠʤ ʽ ʣʠʩʪʫʚʘʪʠʤ ʬʦʨʤʘʤ ʣʠʰʘʡʥʠʢʽʚ ʧʨʠʪʘʤʘʥʥʠʡ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʨʽʩʪ ʛʽʬʽʚ. ʈʫʥʠʩʪʽ ʣʠʰʘʡʥʠʢʠ ʧʨʠʢʨʽʧʣʶʶʪʴʩʷ ʜʦ ʩʫʙʩʪʨʘʪʫ, 

ʷʢ ʧʨʘʚʠʣʦ, ʣʠʰʝ ʤʘʣʦʶ ʯʘʩʪʠʥʦʶ ʥʠʞʥʴʦʾ ʜʽʣʷʥʢʠ ʩʣʘʥʽ. ʇʨʷʤʦʩʪʦʷʯʽ ʨʫʥʠʩʪʽ 

ʣʠʰʘʡʥʠʢʠ ʧʨʠʢʨʽʧʣʶʶʪʴʩʷ ʜʦ ˇʨʫʥʪʫ ʥʘʡʯʘʩʪʽʰʝ ʪʦʥʢʠʤʠ ʨʠʟʦʾʜʘʤʠ (ʛʨʝʮ. 

rhʽza ï ʢʦʨʽʥʴ ʡ eʽdos ï ʚʠʜ) ï ʥʠʪʢʦʚʠʜʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ 

ʬʫʥʢʮʽʶ ʟʘʢʨʽʧʣʝʥʥʷ ʪʘʣʦʤʫ ʘ ʪʘʢʦʞ ʧʦʛʣʠʥʘʥʥʷ ʚʦʜʠ ʪʘ ʞʠʚʠʣʴʥʠʭ ʨʝʯʦʚʠʥ. 

ʃʠʰʘʡʥʠʢʠ ʥʝ ʤʘʶʪʴ ʙʫʜʴ-ʷʢʠʭ ʧʨʠʩʪʦʩʫʚʘʥʴ, ʱʦ ʦʙʤʝʞʫʶʪʴ ʧʨʦʥʠʢʥʝʥʥʷ ʚ 

ʾʭʥʽ ʩʣʘʥʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʣʶʪʘʥʪʽʚ. 
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ʈʠʩ. 13. ʈʫʥʠʩʪʽ ʣʠʰʘʡʥʠʢʠ: ɸ ï ʢʣʘʜʦʥʽʷ; ɹ ï ʫʩʥʝʷ  

 

ʅʘʛʨʦʤʘʜʞʝʥʥ̫  ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʩʣʘʥʽ ʣʠʰʘʡʥʠʢʘ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʜʫʞʝ ʰʚʠʜʢʦ, ʦʩʢʽʣʴʢʠ ʢʫʪʠʢʫʣʘ ʚʽʜʩʫʪʥʷ. ʎʽ ʧʦʣʶʪʘʥʪʠ ʥʝ ʤʦʞʫʪʴ ʪʘʢʦʞ 

ʚʠʜʽʣʠʪʠʩʷ ʥʘʟʦʚʥʽ. ʅʘʢʦʧʠʯʫʶʯʠʩʴ ʫ ʩʣʘʥʽ, ʚʦʥʠ  ʚʠʢʣʠʢʘʶʪʴ ʜʝʛʨʘʜʘʮʽʶ  

ʭʣʦʨʦʧʣʘʩʪʽʚ ʚʦʜʦʨʦʩʪʝʡ, ʧʦʨʫʰʫʻʪʴʩʷ ʨʽʚʥʦʚʘʛʘ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ ʦʨʛʘʥʽʟʤʘ 

ʣʠʰʘʡʥʠʢʘ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʛʠʙʝʣʽ. ʊʦʤʫ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʟʽ ʟʥʘʯʥʦ 

ʟʘʙʨʫʜʥʝʥʠʤ ʘʪʤʦʩʬʝʨʥʠʤ ʧʦʚʽʪʨʷʤ ʰʚʠʜʢʦ ʟʥʠʢʘ ̒ʙʘʛʘʪʦ ʚʠʜʽʚ ʣʠʰʘʡʥʠʢʽʚ.  

ʆʪʞʝ, ʣʠʰʘʡʥʠʢʠ ʻ ʜʦʩʠʪʴ ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʦʙ'ʻʢʪʦʤ ʜʣʷ ʙʽʦʽʥʜʠʢʘʮʽʾ ʩʪʘʥʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ɿʘ ʯʫʪʣʠʚʽʩʪʶ ʜʦ ʯʠʩʪʦʪʠ ʧʦʚʽʪʨʷ ʾʭ ʤʦʞʥʘ ʨʘʥʞʫʚʘʪʠ 

ʪʘʢ: çʥʘʢʠʧʥʽ Ÿ ʣʠʩʪʫʚʘʪʽ Ÿ ʨʫʥʠʩʪʽè. ʊʦʙʪʦ, ʥʘʢʠʧʥʽ ʣʠʰʘʡʥʠʢʠ ʻ 

ʥʘʡʚʠʪʨʠʚʘʣʽʰʠʤʠ ʽ ʥʘʡʩʪʽʡʢʽʰʠʤʠ. ʉʝʨʝʜʥʽʡ ʩʪʫʧʽʥʴ ʯʫʪʣʠʚʽʩʪʽ ʜʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʚʠʷʚʣʷʶʪʴ ʣʠʩʪʫʚʘʪʽ ʣʠʰʘʡʥʠʢʠ, ʘ ʨʫʥʠʩʪʽ ï 

ʥʘʡʯʫʪʣʠʚʽʰʽ, ʚʦʥʠ ʛʠʥʫʪʴ ʟʘ ʥʝʟʥʘʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. ʄʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʠʰʘʡʥʠʢʽʚ ʦʪʨʠʤʘʚ ʥʘʟʚʫ 

ʣʽʭʝʥʦʽʥʜʠʢʘʮʽʷ. ɺ ʣʽʭʝʥʦʽʥʜʠʢʘʮʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ ʷʢ ʧʘʩʠʚʥʦʛʦ, ʪʘʢ ʽ 

ʘʢʪʠʚʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɿʘ ʧʘʩʠʚʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʫ ʧʨʠʨʦʜʥʦʤʫ ʙʽʦʪʦʧʽ 

ʘʥʘʣʽʟʫʶʪʴ ʯʠʩʝʣʴʥʽʩʪʴ ʣʠʰʘʡʥʠʢʽʚ ʪʘ ʾʭ ʚʠʜʽʚ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʘʶʪʴ ʧʣʦʱʫ 

ʧʦʢʨʠʪʪʷ ʣʠʰʘʡʥʠʢʘʤʠ ʧʦʚʝʨʭʥʽ ʩʫʙʩʪʨʘʪʫ. ɿʘ ʘʢʪʠʚʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʟʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʫʰʢʦʜʞʝʥʥ ̫ ʩʣʘʥʽ (% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʾʾ ʧʣʦʱʽ) ʽ ʟʘ ʢʣ̔ʴʢʽʩʪʶ 

ʧʦʣʶʪʘʥʪʽʚ ʫ ʪʘʣʦʤʽ ʣʠʰʘʡʥʠʢʘ 

ɿʘ ʩʪʽʡʢʽʩʪʶ ʜʦ ʜʽʾ ʘʪʤʦʩʬʝʨʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʚʠʜʽʣʝʥʦ ʪʨʠ ʛʨʫʧʠ 

ʣʠʰʘʡʥʠʢʽʚ. 

1. ʉʪʽʡʢʽ (ʚʽʜʥʦʩʥʦ ʩʪʽʡʢʽ) ï ɺʘʩʽdʽʘ spp.., ʉlʘdʦnʽʘ spp., ʈʘrmliopsis 

ambigua  Lecidea flexuosa. 



  

69 

 

2. ʄʘʣʦʩʪʽʡʢʽ ï ʅʫʨʦgʫmnʽʘ physoides, ʉʝtrʘrʽʘ sʝʨʽnʩʦlʘ. 

3. ʅʝʩʪʽʡʢʽ - ɺrʽʦrʽʘ spp., Usnʝʘ  spp., ʉʝtrʘrʽʘ ʨʽnʘstrʽ, ʈsʝudʦʝvʝrnʽʘ 

furfuraceae. 

 

ʇʝʨʝʣʽʢ ʜʝʷʢʠʭ ʣʠʰʘʡʥʠʢʽʚ-ʽʥʜʠʢʘʪʦʨʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ SO2 

 ɻʽʧʦʛʽʤʥʽʷ (Hypogymnia sʨ.). ɻʽʧʦʛʽʤʥʽʷ ʨʦʟʜʫʪʘ (Hypogymnia physodes) ï 

ʦʜʠʥ ʽʟ ʟʚʠʯʘʡʥʠʭ ʣʠʰʘʡʥʠʢʽʚ, ʷʢʽ ʨʦʩʪʫʪʴ ʥʘ ʢʦʨʽ ʩʪʦʚʙʫʨʘ  ̔ʛʽʣʢʘʭ ʣʠʩʪʷʥʠʭ 

(ʯʘʩʪʽʰʝ ʙʝʨʝʟʠ) ʽ ʭʚʦʡʥʠʭ ʧʦʨʽʜ (ʥʘʧʨʠʢʣʘʜ, ʷʣʠʥʠ). ɰʭ ʛʽʣʢʠ ʯʘʩʪʦ ʩʫʮʽʣʴʥʦ 

ʚʢʨʠʪʽ ʮʠʤ ʚʠʜʦʤ. ʅʘ ʢʦʨʽ ʜʝʨʝʚ ʪʘʣʦʤ ʤʘʻ ʚʠʛʣʷʜ ʦʢʨʫʛʣʠʭ ʧʦʧʝʣʷʩʪʦ-ʩʽʨʠʭ 

ʣʠʩʪʦʧʦʜʽʙʥʠʭ ʨʦʟʝʪʦʢ, ʥʘ ʛʽʣʢʘʭ ï ʩʠʣʴʥʦ ʚʠʪʷʛʥʫʪʠʭ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ. ɺ 

ʜʝʷʢʠʭ ʤʽʩʮʷʭ ʚʦʥʠ ʱʽʣʴʥʦ ʟʨʦʩʪʘʶʪʴʩʷ ʟ ʩʫʙʩʪʨʘʪʦʤ (ʨʠʩ.14). ʅʠʞʥʽʡ ʙʽʢ 

ʛʦʣʠʡ, ʟʤʦʨʰʢʫʚʘʪʠʡ, ʯʦʨʥʠʡ ʘʙʦ ʢʦʨʠʯʥʝʚʦ-ʯʦʨʥʠʡ, ʜʦ ʢʨʘʾʚ ʩʚʽʪʣʽʰʘʻ. ʂʽʥʮʽ 

ʣʦʧʘʪʝʡ ʧʽʜʥʽʤʘʶʪʴʩ ̫ʥʘʜ ʪʘʣʦʤʦʤ ʽ ʟʣʝʛʢʘ ʟʘʛʦʨʪʘʶʪʴʩʷ ʥʘ ʚʝʨʭʥʶ ʩʪʦʨʦʥʫ. 

 

 

ɸ ɹ 

ʈʠʩ. 14. ɻʽʧʦʛʽʤʥʽʷ ʨʦʟʜʫʪʘ (Hypogymnia physodes): ɸ - ʪʘʣʦʤ; ɹ  - ʪʘʣʦʤ ʽʟ 

ʩʦʨʝʜʽʷʤʠ  
ʂʩʘʥʪʦʨʽʷ (Xanthoria sp.). ʂʩʘʥʪʦʨʽʷ ʥʘʩʪʽʥʥʘ (Xanthoria patietina) 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʥʘ ʢʦʨʽ ʣʠʩʪʷʥʠʭ ʜʝʨʝʚ (ʪʦʧʦʣʴ, ʦʩʠʢ). ʏʘʩʪʦ ʧʦʰʠʨʝʥʘ ʥʘ 

ʦʙʨʦʙʣʝʥʽʡ ʜʝʨʝʚʠʥʽ (ʜʘʭʠ, ʧʘʨʢʘʥʠ, ʩʪʽʥʠ). ʊʘʣʦʤ ʤʘʻ ʚʠʛʣʷʜ ʤʘʡʞʝ 

ʧʨʘʚʠʣʴʥʠʭ ʞʦʚʪʦ-ʧʦʤʘʨʘʥʯʝʚʠʭ ʨʦʟʝʪʦʢ ʜʽʘʤʝʪʨʦʤ ʙʽʣʴʰʝ 3 ʩʤ (ʨʠʩ. 15). ʅʘ 

ʩ̫ʢʨʘʚʽʩʪʴ ʟʘʙʘʨʚʣʝʥʥʷ ʚʧʣʠʚʘʻ ʦʩʚʽʪʣʝʥʽʩʪʴ. ʅʘ ʩʦʥʮʽ ʚʦʥʠ ʧʦʤʘʨʘʥʯʝʚʽ, ʚ 

ʟʘʪʽʥʝʥʥʽ ʩʪʘʶʪʴ ʩʽʨʫʚʘʪʦ-ʟʝʣʝʥʠʤʠ. 

ʋʩʥʝʷ (Usnea sp.). ɺʠʜʠ ʫʩʥʝʾ ʟʚʠʩʘʶʪʴ ʟ ʛʽʣʦʢ ʜʝʨʝʚ ʷʢ ʜʦʚʛʽ ʩʽʨʫʚʘʪʽ, 

ʩʽʨʫʚʘʪʦ-ʟʝʣʝʥʽ ʘʙʦ ʢʦʨʠʯʥʝʚʽ ʧʘʩʤʘ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʪʦʥʢʠʭ ʨʦʟʛʘʣʫʞʝʥʠʭ 
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ʥʠʪʦʢ ʽ ʥʘʛʘʜʫʶʪʴ ʙʦʨʦʜʫ (ʨʠʩ. 16). 
 

 

 

ʈʠʩ. 15. ʂʩʘʥʪʦʨʽʷ ʥʘʩʪʽʥʥʘ 

(Xanthoria patietina) 

ʈʠʩ. 16. ʋʩʥʝʷ ʭʦʭʣʘʪʘ (Usnea 

comosa) 

 

ɽʚʝʨʥʽʷ (Evernia sʨ.). ɽʚʝʨʥʽʷ ʩʣʠʚʦʚʘ (Evernia prunastri) ï çʜʫʙʦʚʠʡ ʤʦʭè. 

ʆʜʠʥ ʽʟ ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʠʭ ʟʚʠʯʘʡʥʠʭ ʣʠʰʘʡʥʠʢʽʚ, ʱʦ ʤʝʰʢʘʻ ʥʘ ʢʦʨʽ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʣʠʩʪʷʥʠʭ ʜʝʨʝʚ ʽ ʾʭ ʛʽʣʢʘʭ.  

 

 

 

 

ʈʠʩ. 17. ɽʚʝʨʥʽʷ ʩʣʠʚʦʚʘ (Evernia 

prunastri) 

ʈʠʩ. 18. ʃʝʢʘʥʦʨʘ (Lecanora 

gangaleoides) 

 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʫʩʥʝʾ ʽ ʽʥʰʠʭ ʨʫʥʠʩʪʠʭ ʣʠʰʘʡʥʠʢʽʚ ʩʣʘʥʝʚʽ ʧʦʨʦʞʥʠʥʠ 

ʝʚʝʨʥʽʾ ʥʝ ʦʢʨʫʛʣʽ, ʘ ʤʘʶʪʴ ʚʠʛʣʷʜ ʜʠʭʦʪʦʤʽʯʥʦ ʨʦʟʛʘʣʫʞʝʥʠʭ ʩʪʨʽʯʦʢ, ʤ'ʷʢʠʭ 

ʥʘ ʜʦʪʠʢ (ʨʠʩ. 17). ɿʚʝʨʭʫ ʚʦʥʠ ʙʽʣʫʚʘʪʦ- ʘʙʦ ʩʽʨʫʚʘʪʦ-ʟʝʣʝʥʽ, ʟʥʠʟʫ ʩʚʽʪʣʽʰʽ, ʟ 

ʨʦʞʝʚʠʤ ʚʽʜʪʽʥʢʦʤ. ʂʨʘʾ ʣʦʧʘʪʝʡ ʟʘʟʚʠʯʘʡ ʟʘʛʦʨʪʘʶʪʴʩʷ ʥʘ ʥʠʞʥʶ ʧʦʚʝʨʭʥʶ. 
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ʃʝʢʘʥʦʨʘ (Leconora sʨ.). ʊʘʣʦʤ ʥʘʢʠʧʥʠʡ, ʦʜʥʦʨʽʜʥʠʡ, ʛʣʘʜʢʠʡ, ʽʥʢʦʣʠ 

ʟʝʨʥʠʩʪʠʡ ʘʙʦ ʙʦʨʦʜʘʚʯʘʩʪʠʡ, ʯʘʩʪʦ ʤʘʣʦʧʦʤʽʪʥʠʡ, ʱʽʣʴʥʦ ʟʨʦʩʪʘʻʪʴʩʷ ʟ 

ʩʫʙʩʪʨʘʪʦʤ (ʢʦʨʦʶ ʜʝʨʝʚʘ, ʢʘʤʽʥʥʷʤ ʽ ʪ. ʧ.). ʇʣʦʜʦʚʽ ʪʽʣʘ (ʘʧʦʪʝʮʽʽ) ʩʠʜʷʯʽ, 

ʜʠʩʢʦʧʦʜʽʙʥʽ (ʨʠʩ. 18). ɺʠʜʦʚʘ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʘʞʢʦ. 

ʇʘʨʤʝʣʽʷ (Parmelia sp.) ï ʧʘʨʤʝʣʽʷ ʙʦʨʦʟʥʠʩʪʘ (Parmelia sulcata), 

ʧ. ʦʣʠʚʢʦʚʘ (ʈ. ʦɯʫvʘʩʝʘ), ʧ. ʢʦʟʣʠʥʘ (ʈ. caperata). ʊʘʣʦʤ ʨʦʟʨʽʟʘʥʦ-ʣʦʧʘʪʝʚʠʡ, 

ʣʠʩʪʷʥʠʡ, ʧʦʜʽʙʥʠʡ ʜʦ ʚʝʣʠʢʠʭ ʨʦʟʝʪʦʢ, ʷʢʽ ʧʨʠʢʨʽʧʣʝʥ ̔ ʜʦ ʩʫʙʩʪʨʘʪʫ 

ʨʠʟʦʾʜʘʤʠ, ʽʥʢʦʣʠ ʚʽʣʴʥʽ (ʨʠʩ. 19). ʄʘʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʣʦʧʘʪʽ: ʰʠʨʦʢʽ ʘʙʦ ʚʫʟʴʢʽ, 

ʤʘʣʦ- ʘʙʦ ʩʠʣʴʥʦʛʽʣʣʷʩʪʽ, ʧʣʦʩʢʽ ʘʙʦ ʦʧʫʢʣʽ, ʨʦʟʜʽʣʴʥʽ ʘʙʦ ʪʽʩʥʦ ʟʽʤʢʥʫʪʽ. 

ɿʘʙʘʨʚʣʝʥʥʷ ʚʝʨʭʥʴʦʛʦ ʙʦʢʫ ï ʚʽʜ ʙʽʣʫʚʘʪʦ-ʩʽʨʦʛʦ ʽ ʞʦʚʪʫʚʘʪʦʛʦ (ʈ. ʩʘperata) ʜʦ 

ʢʦʨʠʯʥʝʚʦʛʦ ʽ ʯʦʨʥʦʛʦ, ʤʘʪʦʚʝ ʘʙʦ ʙʣʠʩʢʫʯʝ (ʈ. ʦlʫvʘʩʝʘ); ʟ ʥʠʞʥʴʦʛʦ ʙʦʢʫ ï ʚʽʜ 

ʙʽʣʦʛʦ ʘʙʦ ʩʚʽʪʣʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʜʦ ʯʦʨʥʦʛʦ. ɿʫʩʪʨʽʯʘʻʪʴʩʷ ʥʘ ʢʦʨʽ ʜʝʨʝʚ, ʨʽʜʰʝ ʥʘ 

ʟʘʤʰʽʣʠʭ ˇʨʫʥʪʘʭ ʽ ʩʢʝʣʷʭ, ʥʘ ʦʛʦʣʝʥʽʡ ʜʝʨʝʚʠʥʽ. 

 

 

 

 

ʈʠʩ. 19. ʇʘʨʤʝʣʽʷ ʙʦʨʦʟʥʠʩʪʘ 

(Parmelia sulcata) 

ʈʠʩ. 20. ɸʣʝʢʪʦʨʽʷ (Alectoria 

sarmentosa) 

 

ɸʣʝʢʪʦʨʽʷ (ɸ1ʝʩtʦriʘ brʫʦriʘ sʨ.). ʊʘʣʦʤ ʢʫʱʠʩʪʠʡ, ʧʨʷʤʦʩʪʦʷʯʠʡ ʘʙʦ 

ʧʦʚʠʩʣʠʡ; ʟ ʚʦʣʦʩʦʧʦʜʽʙʥʠʤʠ ʘʙʦ ʽʥʦʜʽ ʩʧʣʶʩʥʝʥʠʤʠ ʛʦʣʦʚʥʠʤʠ ʛʽʣʦʯʢʘʤʠ 

(ʨʠʩ.20). ɼʦ ʩʫʙʩʪʨʘʪʫ ʧʨʠʢʨʽʧʣʶʻʪʴʩʷ ʮʝʥʪʨʘʣʴʥʠʤ ʛʽʬʦʤ, ʷʢʠʡ ʟ ʚʽʢʦʤ 

ʚʽʜʤʠʨʘʻ, ʽ ʪʦʜʽ ʪʘʣʦʤ ʩʪʘʻ ʚʽʣʴʥʠʤ. ʇʦʩʝʣʷʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʥʘ ʩʪʦʚʙʫʨʘʭ 

ʜʝʨʝʚ, ʨʽʜʰʝ ʥʘ ʤʦʭʦʚʠʪʦʤʫ ˇʨʫʥʪʽ ʽ ʩʢʝʣʷʭ. 
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ʈʠʩ. 21. ʈʘʤʘʣʽʥʘ ʙʦʨʦʰʥʠʩʪʘ 

(Ramalina farinacea) ʽʟ ʩʦʨʘʣʽʷʤʠ 

ʈʠʩ.22. ʂʘʣʦʧʣʘʢʘ (Caloplaca 

saxicola) 

 

ʈʘʤʘʣʽʥʘ (Ramalina sp.). ʈʘʤʘʣʽʥʘ ʙʦʨʦʰʥʠʩʪʘ (Ramalina farinacea). ʊʘʣʦʤ 

ʫ ʚʠʛʣʷʜʽ ʧʨʷʤʦʩʪʦʷʯʠʭ ʢʫʱʠʢʽʚ, ʩʽʨʫʚʘʪʦ- ʘʙʦ ʢʦʨʠʯʥʝʚʦ-ʟʝʣʝʥʠʡ, ʤ'ʷʢʠʡ, 5ï

6 ʩʤ ʟʘʚʜʦʚʞʢʠ (ʨʠʩ 21). ʃʦʧʘʪʽ ʧʣʦʩʢʽ, ʜʦ ʢʽʥʮʽʚ ʪʨʦʭʠ ʪʦʥʰʘʶʪʴ, ʧʦ ʢʨʘʷʭ 

ʧʦʢʨʠʪʽ ʚʝʣʠʢʠʤʠ ʛʦʣʽʚʯʘʩʪʠʤʠ ʙʽʣʠʤʠ ʩʦʨʘʣʷʤʠ. ʄʝʰʢʘʻ ʥʘ ʢʦʨʽ ʽ ʦʙʨʦʙʣʝʥʽʡ 

ʜʝʨʝʚʠʥʽ. 

ʂʘʣʦʧʣʘʢʘ (Caloplaca sp.). ʊʘʣʦʤ ʥʘʢʠʧʥʠʡ, ʟʘʚʞʜʠ ʫ ʚʠʛʣʷʜʽ ʟʝʨʥʠʩʪʦ-

ʛʦʨʙʢʫʚʘʪʦʾ ʩʢʦʨʠʥʢʠ. ʦʜʥʦʨʽʜʥʠʡ ʧʦ ʢʨʘʶ. ɿʘʙʘʨʚʣʝʥʥʷ ʧʦʤʘʨʘʥʯʝʚʝ, 

ʞʦʚʪʫʚʘʪʦ-ʦʨʘʥʞʝʚʝ, ʨʽʜʰʝ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʝ (ʨʠʩ. 22). ʂʦʨʘ ʪʘʣʦʤʫ ʨʦʟʚʠʥʝʥʘ 

ʧʦʛʘʥʦ, ʢʨʘʾ ʥʝ ʙʫʚʘʶʪʴ ʣʠʩʪʫʚʘʪʠʤʠ. ɿʫʩʪʨʽʯʘʻʪʴʩʷ ʥʘ ʜʝʨʝʚʠʥʽ, ʢʦʨʽ, ʢʘʤʝʥʷʭ, 

ʨʽʜʰʝ ʥʘ ˇʨʫʥʪʽ. 

ʌʽʩʮʽʷ (Physcia sp.). ʌʽʩʮʽʷ ʧʨʠʧʫʜʨʝʥʘ (Physcia pulverulenta) ʯʘʩʪʦ 

ʧʦʩʽʣʷʻʪʴʩʷ ʥʘ ʢʦʨʽ ʦʩʠʢ, ʤʘʻ ʚʠʛʣʷʜ ʦʢʨʫʛʣʠʭ, ʚʠʪʦʥʯʝʥʠʭ, ʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ 

ʨʦʟʝʪʦʢ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʘʙʦ ʦʣʠʚʢʦʚʦʛʦ ʢʦʣʴʦʨʫ ʜʽʘʤʝʪʨʦʤ ʜʦ 15 ʩʤ. ɼʦ 

ʩʫʙʩʪʨʘʪʫ ʧʨʠʣʷʛʘʻ ʱʽʣʴʥʦ. ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʚʫʟʴʢʠʭ ʘʙʦ ʰʠʨʦʢʠʭ, ʧʣʦʩʢʠʭ, 

ʜʦʩʠʪʴ ʨʦʟʛʘʣʫʞʝʥʠʭ ʣʦʧʘʪʝʡ, ʟʚʝʨʭʫ ʧʦʢʨʠʪʘ ʨʷʩʥʠʤ ʩʠʟʫʚʘʪʠʤ ʥʘʣʴʦʪʦʤ, ʚʽʜ 

ʯʦʛʦ ʽ ʟʜʘʻʪʴʩʷ ʧʦʧʝʣʷʩʪʦ-ʩʽʨʦʶ (ʨʠʩ. 23). ʅʘ ʚʝʨʭʥʴʦʤʫ ʙʦʮʽ ʩʣʘʥʽ 

ʫʪʚʦʨʶʶʪʴʩʷ ʜʦʩʠʪʴ ʚʝʣʠʢʽ ʧʣʦʜʦʚʽ ʪʽʣʘ ʟ ʯʝʨʚʦʥʫʚʘʪʦ-ʢʦʨʠʯʥʝʚʠʤ ʜʠʩʢʦʤ. 

ʅʠʞʥʽʡ ʙʽʢ ʩʣʘʥʽ ʪʝʤʥʠʡ, ʤʘʡʞʝ ʯʦʨʥʠʡ, ʟ ʛʫʩʪʠʤʠ ʪʝʤʥʦ-ʩʽʨʠʤʠ ʘʙʦ ʯʦʨʥʠʤʠ 

ʨʠʟʦʾʜʘʤʠ. 

ɸʥʘʧʪʽʭʽʷ (Aʧʘpthychia sp.). ɸʥʘʧʪʽʭʽʷ ʚʽʡʯʘʩʪʘ (Anʘpthychia ciliaris) 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʘ ʚ ʧʘʨʢʘʭ, ʚ ʩʚʽʪʣʠʭ ʣʠʩʪʷʥʠʭ ʣʽʩʘʭ, ʥʘ ʧʨʠʜʦʨʦʞʥʽʭ 

ʜʝʨʝʚʘʭ. ʈʽʜʰʝ  ʾʾ ʤʦʞʥʘ ʟʫʩʪʨʽʪʠ ʥʘ ʩʢʝʣʷʭ ʽ ʜʝʨʝʚʠʥʽ. ʇʦʧʝʣʷʩʪʦ-ʩʽʨʘ ʘʙʦ 

ʢʦʨʠʯʥʝʚʦ-ʩʽʨʘ ʩʣʘʥʴ ʤʘʻ ʚʠʛʣʷʜ ʣʝʞʘʯʠʭ ʥʘ ʩʫʙʩʪʨʘʪʽ ʢʫʱʠʢʽʚ (ʨʠʩ. 24). 
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ʈʠʩ. 23. ʌʽʩʮʽʷ ʧʨʠʧʫʜʨʝʥʘ                        

(Physcia pulverulenta) 

ʈʠʩ. 24. ɸʥʘʧʪʽʭʽʷ ʚʽʡʯʘʩʪʘ                    

(Anʘpthychia ciliaris) 

 

ɻʨʘʬʽʩ (Graphis sp.). ɻʨʘʬʽʩ ʧʠʩʴʤʦʚʠʡ (Graphis scripta) ʯʘʩʪʦ ʧʦʩʽʣʷʻʪʴʩʷ 

ʥʘ ʛʣʘʜʢʽʡ ʢʦʨʽ ʣʠʩʪʷʥʠʭ ʧʦʨʽʜ (ʣʠʧʠ, ʚʽʣʴʭʠ, ʦʩʦʙʣʠʚʦ ʛʦʨʦʙʠʥʠ ʽ ʯʝʨʝʤʭʠ). 

ʉʣʘʥʴ ʮʴʦʛʦ ʣʠʰʘʡʥʠʢʘ ʟʘʥʫʨʝʥʘ ʚ ʩʫʙʩʪʨʘʪ (ʢʦʨʫ), ʪʦʥʢʦʢʦʨʢʦʧʦʜʽʙʥʘ, 

ʩʽʨʫʚʘʪʦ-ʙʽʣʫʚʘʪʘ, ʽʥʦʜʽ ʩʣʘʙʦ ʧʦʤʽʪʥʘ. ɼʫʞʝ ʱʽʣʴʥʦ ʚʨʦʩʪʘʻ ʚ ʩʫʙʩʪʨʘʪ, ʽ ʧʨʦ 

ʡʦʛʦ ʽʩʥʫʚʘʥʥʷ ʤʦʞʥʘ ʩʫʜʠʪʠ ʣʠʰʝ ʟʘ ʜʝʷʢʦʶ ʟʤʽʥʦʶ ʟʘʙʘʨʚʣʝʥʥʷ ʩʫʙʩʪʨʘʪʫ ï 

ʙʽʣʷʩʪʠʤʠ ʧʣʷʤʘʤʠ ʥʘ ʢʦʨʽ, ʪʘ ʟʘ ʧʣʦʜʦʚʠʤʠ ʪʽʣʘʤʠ ï ʘʧʦʪʝʮʽʷʤʠ. ɸʧʦʪʝʮʽʾ ʫ 

ʚʠʛʣʷʜʽ ʥʝʧʨʘʚʠʣʴʥʦ ʨʦʟʛʘʣʫʞʝʥʠʭ ʟʚʠʚʠʩʪʠʭ ʯʦʨʥʠʭ ʰʪʨʠʭʽʚ ʫʪʚʦʨʶʶʪʴ ʥʘ 

ʢʦʨʽ ʛʘʨʥʠʡ ʚʽʟʝʨʫʥʦʢ, ʱʦ ʥʘʛʘʜʫʻ ʩʭʽʜʥʽ ʧʠʩʴʤʝʥʘ (ʨʠʩ. 25). 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 25. ɻʨʘʬʽʩ ʧʠʩʴʤʦʚʠʡ (Graphis 

scripta) 

ʃʠʰʘʡʥʠʢʠ, ʱʦ ʩʪʽʡʢʽ ʜʦ ʜʽʾ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ, ʟʜʘʪʥʽ ʥʘʢʦʧʠʯʫʚʘʪʠ 

ʚ ʩʚʦʾʭ ʩʣʦʻʚʠʱʘʭ ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʱʠʤʠ ʨʦʩʣʠʥʘʤʠ ʚ 5 ʨʘʟʽʚ ʙʽʣʴʰʝ ʟʘʣʽʟʘ, ʚ 2ï3 

ʨʘʟʠ ʙʽʣʴʰʝ ʩʚʠʥʮʶ, ʢʘʜʤʽʶ, ʨʪʫʪʽ ʪʘ ʽʥʰʠʭ ʨʝʯʦʚʠʥ. 

ɿʘ ʢʦʥʮʝʥʪʨʘʮʽʾ Sʆ2 ʚ ʧʦʚʽʪʨʽ 0,08ï0,11 ʤʛ/ʤ3 ʚ ʣʠʰʘʡʥʠʢʘʭ ʟʥʠʞʫʻʪʴʩʷ 

ʚʤʽʩʪ ʭʣʦʨʦʬʽʣʫ ʽ ʟʤʝʥʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʞʠʚʠʭ ʢʣʽʪʠʥ ʚʦʜʦʨʦʩʪʝʡ. ʋ ʟʦʥʘʭ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʩʢʦʨʦʯʫʻʪʴʩʷ ʚʠʜʦʚʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʝʧʽʬʽʪʥʠʭ ʣʠʰʘʡʥʠʢʽʚ. 
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ɿʘ ʜʽʾ ʧʠʣʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʩʧʦʣʫʢ ʘʟʦʪʫ (ʫ ʥʝʚʝʣʠʢʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ), ʚ 

ʣʠʰʘʡʥʠʢʘʭ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʤʽʩʪ ʭʣʦʨʦʬʽʣʫ ( çʝʬʝʢʪ ʜʦʙʨʠʚʘè). ʇʨʠ ʚʤʽʩʪʽ Sʆ2 ʫ 

ʧʦʚʽʪʨʽ ʙʽʣʴʰʝ 0,3 ʤʛ/ʤ3 ʝʧʽʬʽʪʥʽ ʣʠʰʘʡʥʠʢʠ ʟʥʠʢʘʶʪʴ, ʫʪʚʦʨʶʻʪʴʩʷ 

çʣʠʰʘʡʥʠʢʦʚʘ ʧʫʩʪʝʣʷè. ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʽʾ SO2 0,05ï0,2 ʤʛ/ʤ3 ʟʫʩʪʨʽʯʘʶʪʴʩʷ 

ʚʠʪʨʠʚʘʣʽ ʣʠʰʘʡʥʠʢʠ: ʢʩʘʥʪʦʨʽʷ ʥʘʩʪʽʥʥʘ, ʣʝʢʘʥʦʨʘ, ʚʠʜʠ ʬʽʩʮʽʽ, ʘʥʘʧʪʽʭʽʾ. 

ʗʢʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ Sʆ2 ʤʝʥʰʘ 0,05 ʤʛ/ʤ3 (ʚ ʨʘʡʦʥʘʭ ʟ ʜʦʩʠʪʴ ʯʠʩʪʠʤ ʧʦʚʽʪʨʷʤ), 

ʧʦʰʠʨʝʥʽ ʚʠʜʠ ʣʠʰʘʡʥʠʢʽʚ ʨʦʜʽʚ ʘʣʝʢʪʦʨʽʷ (ɸlʝʩtʦrʽʘ), ʢʩʘʥʪʦʨʽʷ (ʍʘnthʦrʽʘ). ʅʘ 

ʣʠʰʘʡʥʠʢʠ ʪʘʢʦʞ ʟʛʫʙʥʦ ʚʧʣʠʚʘʶʪʴ ʦʢʩʠʜʠ ʘʟʦʪʫ, ʦʢʩʠʜʠ ʚʫʛʣʝʮʶ, ʚʘʞʢʽ 

ʤʝʪʘʣʠ, ʬʪʦʨʠʜʠ ʪʘ ʽʥʰʽ ʟʘʙʨʫʜʥʶʚʘʯʽ. 

ɯʩʥʫʶʪʴ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ ʣʽʭʝʥʦʽʥʜʠʢʘʮʽʾ: 

1. ɺʠʚʯʝʥʥʷ ʟʤʽʥ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʙʫʜʦʚʽ ʽ ʞʠʪʪʻʚʠʭ ʬʫʥʢʮʽʷʭ 

ʣʠʰʘʡʥʠʢʽʚ ʧʽʜ ʜʽʻʶ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. 

2. ʆʧʠʩ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʣʠʰʘʡʥʠʢʽʚ ʫ ʨʘʡʦʥʘʭ ʟ ʨʽʟʥʠʤ ʩʪʫʧʝʥʝʤ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ. 

3. ɺʠʚʯʝʥʥʷ ʣʠʰʘʡʥʠʢʦʚʠʭ ʫʛʨʫʧʦʚʘʥʴ ʫ ʟʘʙʨʫʜʥʝʥʠʭ ʨʘʡʦʥʘʭ ʽ 

ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʣʠʰʘʡʥʠʢʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ. 

4. ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʩʣʘʥʽ 

ʣʠʰʘʡʥʠʢʘ. 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʙʽʦʤʦʥʽʪʦʨʠʥʛʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʠʰʘʡʥʠʢʽʚ ʟʜʽʡʩʥʶʶʪ ɹ

ʾʭ ʤʦʨʬʦʤʝʪʨʠʯʥʫ ʦʮʽʥʢʫ ʥʘ ʤʦʜʝʣʴʥʠʭ ʜʝʨʝʚʘʭ. ɼʣʷ ʮʴʦʛʦ ʥʘ ʚʠʩʦʪʽ ʛʨʫʜʝʡ ʟ 

ʧʽʚʥʽʯʥʦʛʦ ʙʦʢʫ ʥʘ ʩʪʦʚʙʫʨ ʥʘʢʣʘʜʘʻʪʴʩʷ ʧʘʣʝʪʢʘ 10³10 ʩʤ, ʨʦʟʛʨʘʬʣʝʥʘ ʟ 

ʢʨʦʢʦʤ 1 ʩʤ ʧʦ ʛʦʨʠʟʦʥʪʘʣʽ ʪʘ ʚʝʨʪʠʢʘʣʽ. ɿ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘ ʯʠʩʣʦʤ ʚʫʟʣʽʚ 

ʨʝʰʽʪʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʣʦʱʘ ʧʦʢʨʠʪʪʷ ʢʦʨʠ ʣʠʰʘʡʥʠʢʘʤʠ ʚʩʽʭ ʚʠʜʽʚ ʽ ʢʦʞʥʦʛʦ 

ʚʠʜʫ ʦʢʨʝʤʦ. ʄʦʞʥʘ ʦʮʽʥʶʚʘʪʠ ʣʠʰʘʡʥʠʢʠ ʟʘ ʞʠʪʪʻʚʠʤʠ ʬʦʨʤʘʤʠ. ɼʣʷ 

ʢʦʞʥʦʛʦ ʜʝʨʝʚʘ ʚʢʘʟʫʻʪʴʩʷ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʥʘʷʚʥʽʩʪʴ 

ʢʫʱʠʩʪʠʭ, ʣʠʩʪʫʚʘʪʠʭ ʽ ʥʘʢʠʧʥʠʭ ʣʠʰʘʡʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʩʪʫʧʽʥʴ ʧʦʢʨʠʪʪʷ ʥʠʤʠ 

ʜʝʨʝʚʥʦʛʦ ʩʪʦʚʙʫʨʘ. ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʣʠʰʘʡʥʠʢʽʚ ʙʽʣʷ 

ʦʩʥʦʚʠ ʩʪʦʚʙʫʨʘ. 

ɸʢʪʠʚʥʠʡ ʙʽʦʤʦʥʽʪʦʨʠʥʛ ʟʜʽʡʩʥʶʶʪʴ ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʝʨʝʚ'ʷʥʠʭ 

ʧʣʘʥʰʝʪʽʚ ʟ̔ ʟʘʛʣʠʙʣʝʥʥʷʤʠ, ʚ ʷʢʠʭ ʣʠʰʘʡʥʠʢʠ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʤ 

ʩʪʨʠʞʥʝʤ ʽ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʤʦʞʫʪʴ ʟ ʥʠʭ ʚʠʣʫʯʘʪʠʩʴ. ʇʣʘʥʰʝʪʠ 

ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʥʘ ʩʪʦʚʙʫʨʘʭ ʜʝʨʝʚ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʥʘ ʧʨʝʜʤʝʪ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʨʘʡʦʥʘʭ. 

ɸʢʪʠʚʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʠʰʘʡʥʠʢʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʪʘʢʦʞ 

ʰʣʷʭʦʤ ʧʝʨʝʩʘʜʞʫʚʘʥʥʷ (ʪʨʘʥʩʧʣʘʥʪʘʮʽʾ) ʩʣʘʥʽ ʟ ʯʘʩʪʠʥʦʶ ʩʫʙʩʪʨʘʪʫ ʟ 

ʬʦʥʦʚʦʛʦ ʦʙ'ʻʢʪʘ ʚ ʫʤʦʚʠ ʟʘʙʨʫʜʥʝʥʦʛʦ ʧʦʚʽʪʨʷ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʜʠʩʢʠ ʢʦʨʠ 

ʜʽʘʤʝʪʨʦʤ 3,5 ʩʤ ʽ ʪʦʚʱʠʥʦʶ 1,5 ʩʤ ʟ ʣʠʰʘʡʥʠʢʘʤʠ ʩʧʝʮʽʘʣʴʥʠʤ ʙʫʨʦʤ 
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ʟʨʽʟʘʶʪʴ ʟ ʜʝʨʝʚ ʫ ʨʘʡʦʥʽ ʟ ʯʠʩʪʠʤ ʧʦʚʽʪʨʷʤ ʽ ʧʝʨʝʩʘʜʞʫʶʪʴ ʚ ʦʪʚʦʨʠ ʪʦʛʦ ʞ 

ʜʽʘʤʝʪʨʫ ʥʘ ʜʝʨʝʚʘ ʟʘʙʨʫʜʥʝʥʦʾ ʪʝʨʠʪʦʨʽʾ. ɼʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʧʽʜʙʠʨʘʶʪʴ 

ʥʝʫʰʢʦʜʞʝʥʽ ʪʘʣʦʤʠ ʦʜʥʘʢʦʚʦʛʦ ʨʦʟʤʽʨʫ ʽ ʩʪʘʥʫ ʨʦʟʚʠʪʢʫ. ʎʝʡ ʤʝʪʦʜ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʉʐɸ ʽ ʅʽʤʝʯʯʠʥʽ. 

ʇʝʨʝʚʘʛʘ ʧʝʨʝʩʘʜʞʫʚʘʥʥʷ ʣʠʰʘʡʥʠʢʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ 

ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʤʽʱʝʥʥʷ ʥʘ ʨʽʟʥʠʭ ʦʙ'ʻʢʪʘʭ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʟʨʘʟʢʽʚ 

ʦʜʥʦʨʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʟʽʙʨʘʥʦʛʦ ʚ ʤʽʩʮʝʚʦʩʪʽ ʟ ʚʽʜʦʤʠʤʠ ʫʤʦʚʘʤʠ ʩʝʨʝʜʦʚʠʱʘ. 

ʆʜʥʘʢ ʨʝʘʢʮʽʷ ʽʥʜʠʢʘʪʦʨʽʚ ʥʘ ʟʘʙʨʫʜʥʝʥʥʷ ʚ ʥʦʚʠʭ ʫʤʦʚʘʭ ʥʝ ʟʘʚʞʜʠ ʤʦʞʝ 

ʩʧʽʚʧʘʜʘʪʠ ʟ ʨʝʘʢʮʽʻʶ ʚʠʜʽʚ, ʢʦʪʨʽ ʟʨʦʩʪʘʶʪʴ ʪʫʪ ʧʦʩʪʽʡʥʦ. ʊʦʤʫ ʧʦʧʝʨʝʜʥʴʦ 

ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʧʝʨʝʩʝʣʝʥʥʷ ʣʠʰʘʡʥʠʢʽʚ-ʽʥʜʠʢʘʪʦʨʽʚ ʫ ʤʽʢʨʦʢʣʽʤʘʪ, 

ʩʭʦʞʠʡ ʟ ʜʽʣʷʥʢʦʶ ʽʥʜʠʢʘʮʽʾ, ʘʣʝ ʥʝ ʧʽʜʧʘʜʘʶʯʠʭ ʧʽʜ ʜʽʶ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ ʪʘ ʽʥʰʠʭ ʩʪʨʝʩʦʚʠʭ ʯʠʥʥʠʢʽʚ. ɯʥʜʠʢʘʪʦʨʠ ʧʦʚʠʥʥʽ ʧʨʦʡʪʠ ʧʝʨʽʦʜ 

ʘʢʣʽʤʘʪʠʟʘʮʽʾ ʧʨʦʪʷʛʦʤ 4ï5 ʤʽʩʷʮʽʚ ʫ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʫʤʦʚʘʭ, ʷʢʽ ʧʦʜʽʙʥʽ ʜʦ 

ʤʽʩʮʷ ʤʘʡʙʫʪʥʴʦʛʦ ʟʨʦʩʪʘʥʥʷ ʣʠʰʘʡʥʠʢʽʚ. 

 ʉʪʫʧʽʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʠʰʘʡʥʠʢʽʚ ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʟʘ ʪʘʙʣ. 3.  

 

ʊʘʙʣʠʮʷ 3. ɺʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʟʘ ʞʠʪʪʻʚʦʶ 

ʬʦʨʤʦʶ ʣʠʰʘʡʥʠʢʽʚ 

ɿʦʥʘ ʉʪʫʧʽʥʴ ʟʘʙʨʫʜʥʝʥʥʷ 
ɾʠʪʪʻʚʽ ʬʦʨʤʠ ʣʠʰʘʡʥʠʢʽʚ 

ʢʫʱʠʩʪʽ ʣʠʩʪʫʚʘʪʽ ʥʘʢʠʧʥʽ 

1 ɿʘʙʨʫʜʥʝʥʥʷ ʚʽʜʩʫʪʥʻ + + + 

2 ʉʣʘʙʢʝ ʟʘʙʨʫʜʥʝʥʥʷ - + + 

3 ʉʝʨʝʜʥʻ ʟʘʙʨʫʜʥʝʥʥʷ - - + 

4 ʉʠʣʴʥʝ ʟʘʙʨʫʜʥʝʥʥʷ - - - 

      

ɯʥʜʠʚʽʜʫʘʣʴʥʽ ʨʝʘʢʮʽʾ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘ ʦʩʥʦʚʽ ʰʢʘʣ 

ʧʦʣʝʦʪʦʣʝʨʘʥʪʥʦʩʪʽ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ, ʚʨʘʭʦʚʫʶʯʠ ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ 

ʮʠʭ ʚʠʜʽʚ, ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʩʪʫʧʽʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ (ʪʘʙʣ. 4). ɿ ʮʽʻʶ 

ʤʝʪʦʶ ʟʘ ʩʪʫʧʝʥʝʤ ʚʧʣʠʚʫ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʨʽʟʥʽ ʚʠʜʠ ʣʠʰʘʡʥʠʢʽʚ 

ʚʠʜʽʣʷʻʪʴʩʷ 10 ʢʣʘʩʽʚ (ʟʘ ʍ.ʍ. ʊʨʘʩʩʦʤ, 1985). ɺʠʜ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʝʚʥʦʛʦ 

ʢʣʘʩʫ ʧʦʣʝʦʪʦʣʝʨʘʥʪʥʦʩʪʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʟʘ ʷʢʠʭ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʫʤʦʚ 

ʚʽʥ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ, ʤʘʻ ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʧʦʢʨʠʪʪʷ ʽ 

ʞʠʪʪʻʚʦʩʪʽ, ʪʦʙʪʦ ʚʽʥ ʻ ʽʥʜʠʢʘʪʦʨʦʤ ʮʠʭ ʫʤʦʚ. ɼʦ ʧʝʨʰʦʛʦ ʢʣʘʩʫ ʚʽʜʥʦʩʷʪʴʩʷ 

ʧʨʠʨʦʜʥʽ ʩʝʨʝʜʦʚʠʱʘ ʽʩʥʫʚʘʥʥʷ, ʘ ʜʦ ʜʝʩʷʪʦʛʦ ï ʤʽʩʴʢʽ ʽ ʽʥʜʫʩʪʨʽʘʣʴʥʽ ʫʤʦʚʠ 

ʽʩʥʫʚʘʥʥʷ ʟ ʩʠʣʴʥʠʤ ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʚʧʣʠʚʦʤ ʽ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʜʽʦʢʩʠʜʘ ʩʽʨʢʠ 

ʚ ʧʦʚʽʪʨʽ. 
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ʊʘʙʣʠʮʷ 4. ʂʣʘʩʠ ʧʦʣeʦʪʦʣʩʨʘʥʪʥʦʩʪʽ ʽ ʪʠʧʠ ʤʽʩʮʝʟʨʦʩʪʘʥʴ ʝʧʽʬʽʪʥʠʭ 

ʣʠʰʘʡʥʠʢʽʚ ( ʟʘ ʊʨʘʩʩʦʤ, 1985) 

ʂʣʘʩʠ 

ʧʘʣʝʦ- 

ʪʦʣʝʨʘʥʪʥʦʩʪʽ 

ʊʠʧʠ ʩʝʨʝʜʦʚʠʱ ʽʩʥʫʚʘʥʥʷ 

ʣʠʰʘʡʥʠʢʽʚ ʽ ʾʭ ʯʘʩʪʦʪʘ 

ʟʫʩʪʨʽʯʘʣʴʥʦʩʪʽ 

 

ɺʠʜʠ ʨʦʩʣʠʥ 

I ʇʨʠʨʦʜʥʽ, ʙʝʟ ʚʽʜʯʫʪʥʦʛʦ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ 

Lecanora abietina, Parmeliella, 

ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʽ ʚʠʜʠ ʨʦʜʫ 

Usnea 

II  ʇʨʠʨʦʜʥʽ (ʯʘʩʪʦ) ʽ ʩʠʣʴʥʦ 

ʘʥʪʨʦʧʦʛʝʥʥʦ ʟʤʽʥʝʥʽ (ʨʽʜʢʦ) 

Evernia divaricata, Lecanora 

coilocarpa, Parmeliopsis aleurites, 

Ramalina caliʩʘris 

III  ʇʨʠʨʦʜʥʽ (ʯʘʩʪʦ) ʽ ʩʠʣʴʥʦ 

ʘʥʪʨʦʧʦʛʝʥʥʦ ʟʤʽʥʝʥʽ (ʯʘʩʪʦ) 

Bryoria fuscescens, Hypogymnia 

tubulosa, Pertusaria pertusa, 

Usnea subfloridana 

IV ʇʨʠʨʦʜʥʽ (ʯʘʩʪʦ) ʽ ʩʠʣʴʥʦ 

(ʯʘʩʪʦ) ʡ ʧʦʤʽʨʥʦ 

ʘʥʪʨʦʧʦʛʝʥʥʦ ʟʤʽʥʝʥʽ (ʨʽʜʢʦ) 

Cetraria pinastri, Graphis scripta, 

Armeliopsis ambigua, Usnea 

filipendula 

V ʇʨʠʨʦʜʥʽ ʽ ʩʣʘʙʦ ʡ ʧʦʤʽʨʥʦ 

ʘʥʪʨʦʧʦʛʝʥʥʦ ʟʤʽʥʝʥʽ ʟ 

ʨʽʚʥʦʶ ʟʫʩʪʨʽʯʘʣʴʥʽʩʪʶ 

Caloplaca pyracea, Lecanora 

subfuscata, Parmelia olivacea, 

Physcia aipolia 

VI ʇʨʠʨʦʜʥʽ (ʧʦʨʽʚʥʷʥʦ ʨʽʜʢʦ) ʽ 

ʧʦʤʽʨʥʦ ʘʥʪʨʦʧʦʛʝʥʥʦ 

ʟʤʽʥʝʥʽ (ʯʘʩʪʦ) 

Evernia prunastri, Hypogymnia 

physodes, Lecanora allophana, 

Usnea nitra, Hypocenomyce 

scalaris, Pertusaria discoidea 

VII  ʇʦʤʽʨʥʦ (ʯʘʩʪʦ) ʽ ʩʠʣʴʥʦ 

(ʨʽʜʢʦ) ʘʥʪʨʦʧʦʛʝʥʥʦ ʟʤʽʥʝʥʽ 

Lecanora varia, Parmelia sulcata, 

Pertusaria aniara, Physcia 

ascendens 

VIII  ʇʦʤʽʨʥʦ ʽ ʩʠʣʴʥʦ 

ʘʥʪʨʦʧʦʛʝʥʥʦ ʟʤʽʥʝʥʽ (ʟ 

ʨʽʚʥʦʶ ʟʫʩʪʨʽʯʘʣʴʥʽʩʪʶ) 

Caloplaca cerina, Physconia 

grisea, Ramalina pollinaria 

IX ʉʠʣʴʥʦ ʘʥʪʨʦʧʦʛʝʥʥʦ 

ʟʤʽʥʝʥʥʽ (ʯʘʩʪʦ) 

Phacophyscia orbicularis. 

Xanthoria parictina 

X 

 

ɼʫʞʝ ʩʠʣʴʥʦ ʘʥʪʨʦʧʦʛʝʥʥʦ 

ʟʤʽʥʝʥʥʽ (ʟʫʩʪʨʽʯʘʣʴʥʽʩʪʴ 

ʚʠʜʽʚ ʥʠʟʴʢʘ) 

Lecanora conizaeoides, 

Scoliciosporum chlorococcum 
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ɯʥʜʝʢʩ ʧʦʣʝʦʪʦʣʝʨʘʥʪʥʦʩʪʽ ʚʠʜʫ (ɯʇ), ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʧʝʚʥʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʛʘʟʦʧʦʜʽʙʥʠʭ ʩʧʦʣʫʢ, ʱʦ ʟʘʙʨʫʜʥʶʶʪʴ ʘʪʤʦʩʬʝʨʫ, ʨʦʟʨʘʭʫʚʫʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

ʇɯ=ä
n

i n

ii

c

ca  

ʜʝ ʩn ï ʟʘʛʘʣʴʥʝ ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ; ai ï ʢʣʘʩ ʧʦʣʝʦʪʦʣʝʨʘʥʪʥʦʩʪʽ i-ʛʦ 

ʚʠʜʫ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʪʘʙʣ. 4 ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʜʫ ʣʠʰʘʡʥʠʢʘ; ʩi ï ʧʨʦʝʢʪʠʚʥʝ 

ʧʦʢʨʠʪʪʷ i-ʛʦ ʚʠʜʫ. 

ɿʥʘʯʝʥʥʷ ɯʇ ʢʦʣʠʚʘʻʪʴʩʷ ʤʽʞ 1 ʽ 10. ʏʠʤ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ɯʇ, ʪʠʤ ʙʽʣʴʰʝ 

ʟʘʙʨʫʜʥʝʥʝ ʧʦʚʽʪʨʷ. ʇʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ɯʇ ʜʣʷ ʜʝʷʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʦʙʥʠʭ ʜʽʣʷʥʦʢ 

ʩʪʘʻ ʤʦʞʜʠʚʠʤ ʩʪʚʦʨʝʥʥʷ ʣʽʭʝʥʦʽʥʜʠʢʘʮʽʡʥʦʾ ʢʘʨʪʠ ʽ ʧʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ ʩʪʘʥʫ 

ʘʪʤʦʩʬʝʨʠ ʜʦʩʣʽʜʞʝʥʠʭ ʪʝʨʠʪʦʨʽʡ. ɿʥʘʯʝʥʥʷ ɯʇ ʢʦʨʝʣʶʻ ʽʟ ʩʝʨʝʜʥʻʨʽʯʥʠʤ 

ʚʤʽʩʪʦʤ SO2 ʫ ʧʦʚʽʪʨʽ (ʪʘʙʣ. 5). ʂʦʥʮʝʥʪʨʘʮʽʷ ʜʽʦʢʩʠʜʘ ʩʽʨʢʠ ʚ ʧʦʚʽʪʨʽ 

ʚʠʤʽʨʶʻʪʴʩʷ ʚ ʤʛ/ʤ3..  

 

ʊʘʙʣʠʮʷ 5. ɯʥʜʝʢʩ ʧʦʣʝʦʪʦʣʝʨʘʥʪʥʦʩʪʽ (ɯʇ) ʽ ʩʝʨʝʜʥʴʦʨʽʯʥʽ ʟʥʘʯʝʥʥʷ Sʆ2  

 

ɯʇ 

ʂʦʥʮʝʥʪʨʘʮʽʷ Sʆ2 ʚ 

ʘʪʤʦʩʬʝʨʽ, ʤʛ/ʤ3 
ɿʦʥʘ 

1ï2 ʄʝʥʰʝ 0,01 ɼʫʞʝ ʯʠʩʪʘ 

2ï5 0,01 ï0,03 ʏʠʩʪʘ 

5 ï7 0,03ï0,08 ɺʽʜʥʦʩʥʦ ʯʠʩʪʘ 

7ï10 0,08ï0,10 ʇʦʤʽʨʥʦ ʟʘʙʨʫʜʥʝʥʘ 

10 0,10ï0,30 ʉʠʣʴʥʦ ʟʘʙʨʫʜʥʝʥʘ 

0 ɹʽʣʴʰʝ 0,3 ɼʫʞʝ ʩʠʣʴʥʦ ʟʘʙʨʫʜʥʝʥʘ (ʣʠʰʘʡʥʠʢʦʚʘ ʧʫʩʪʝʣʷ) 

      

ʋ ʢʽʥʮʽ 60-ʭ ʨʨ. XX ʩʪ. ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠ ʣʽʭʝʥʦʽʥʜʠʢʘʮʽʡʥʦʛʦ  

ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʦʩʥʦʚʽ ʚʠʚʯʝʥʥʷ 

ʝʧʽʬʽʪʥʠʭ ʣʠʰʘʡʥʠʢʦʚʠʭ ʫʛʨʫʧʦʚʘʥʴ ʽ ʨʦʟʨʘʭʫʥʢʽʚ ʩʝʨʝʜʥʽʭ ʽʥʜʝʢʩʽʚ 

ʧʦʣʝʦʪʦʣʝʨʘʥʪʥʦʩʪʽ (ɯʇ), ʱʦ ʚʽʜʙʠʚʘʶʪʴ ʚʧʣʠʚ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʥʘ 

ʣʠʰʘʡʥʠʢʠ. ʋ ɻʝʨʤʘʥʽʾ ʡ ɽʩʪʦʥʽʾ ʟ ʤʝʪʦʶ ʣʽʭʝʥʦʜʽʘʛʥʦʩʪʠʢʠ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʨʦʟʧʦʜʽʣʫ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʘʨʪʫʚʘʥʥʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʣʠʰʘʡʥʠʢʽʚ-ʽʥʜʠʘʪʦʨʽʚ ʚ ʤʽʨʫ ʚʽʜʜʘʣʝʥʥʷ ʚʽʜ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ. 

 ɿʘ ʟʤʝʥʰʝʥʥʷʤ ʯʠʩʝʣʴʥʦʩʪʽ ʣʠʰʘʡʥʠʢʽʚ ʩʫʜʷʪʴ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʩʪʨʝʩʫ ʥʘ ʩʠʣʴʥʦ ʟʘʙʨʫʜʥʝʥʠʭ ʜʽʣʷʥʢʘʭ. ʉʪʫʧʽʥʴ ʧʦʢʨʠʪʪʷ ʩʪʦʚʙʫʨʘ ʜʝʨʝʚ 

ʣʠʰʘʡʥʠʢʘʤʠ ʟʤʝʥʰʫʻʪʴʩʷ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʽʦʢʩʠʜʘ ʩʽʨʢʠ ʚ ʧʦʚʽʪʨʽ. 

ʋ ʧʨʦʮʝʩʽ ʣʽʭʝʥʦʽʥʜʠʢʘʮʽʾ ʚʠʟʥʘʯʘʶʪʴ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ ʣʠʰʘʡʥʠʢʽʚ: 
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1. ɿʤʽʥʘ ʢʦʣʴʦʨʫ (ʧʨʠ ʟʘʙʨʫʜʥʝʥʥʽ ʧʦʚʽʪʨʷ ʩʽʨʝ ʟʘʙʘʨʚʣʝʥʥʷ ʣʠʰʘʡʥʠʢʽʚ 

ʟʤʽʥʶʻʪʴʩʷ ʥʘ ʙʽʣʝ ʯʝʨʝʟ ʨʫʡʥʫʚʘʥʥʷ ʭʣʦʨʦʬʽʣʫ). 

2. ʆʩʣʘʙʣʝʥʥʷ ʤʽʮʥʦʩʪʽ ʧʨʠʢʨʽʧʣʝʥʥʷ ʜʦ ʩʫʙʩʪʨʘʪʫ. 

3. ɿʤʽʥʘ ʩʪʨʫʢʪʫʨʠ ʦʨʛʘʥʽʚ ʨʦʟʤʥʦʞʝʥʥʷ. 

4. ʏʘʩʪʢʘ ʧʦʰʢʦʜʞʝʥʦʾ ʯʘʩʪʠʥʠ ʣʠʰʘʡʥʠʢʽʚ. 

5. ɿʜʘʪʥʽʩʪʴ ʜʦ ʧʣʘʟʤʦʣʽʟʫ ʚʦʜʦʨʦʩʪʝʚʠʭ ʢʣʽʪʠʥ ʣʠʰʘʡʥʠʢʘ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʣʽʭʝʥʦʽʥʜʠʢʘʮʽʾ ʩʢʣʘʜʘʶʪʴʩʷ ʢʘʨʪʠ ʧʦʰʠʨʝʥʥʷ 

ʣʠʰʘʡʥʠʢʽʚ, ʥʘ ʷʢʠʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʫʧʝʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʚʢʘʟʫʻʪʴʩʷ 

ʧʨʠʩʫʪʥʽʩʪʴ ʙʫʜʴ-ʷʢʦʛʦ ʚʠʜʫ ʥʘ ʜʘʥʽʡ ʪʝʨʠʪʦʨʽʾ ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʾʭ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʥʘ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ ʘʙʦ ʚʠʜʦʚʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʽ ʯʘʩʪʦʪʘ ʟʫʩʪʨʽʯʘʣʴʥʦʩʪʽ. 

ʃʽʭʝʥʦʣʦʛʽʯʥʽ ʢʘʨʪʠ ʜʦʟʚʦʣʷʶʪʴ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʤʽʥʠ ʩʪʘʥʫ ʧʦʚʽʪʨʷ ʧʨʦʪʷʛʦʤ 25ï

50 ʨʦʢʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʝʪʦʜ ʣʽʭʝʥʦʽʥʜʠʢʘʮʽʾ ʜʦʩʪʘʪʥʴʦ ʧʨʦʩʪʠʡ ʽ ʟʨʫʯʥʠʡ ʜʣʷ 

ʽʥʜʠʢʘʮʽʾ ʘʪʤʦʩʬʝʨʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ  

1. ʅʘʜʘʡʪʝ  ʧʝʨʝʣʽʢ ʜʝʷʢʠʭ ʣʠʰʘʡʥʠʢʽʚ-ʽʥʜʠʢʘʪʦʨʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ SO2. 

2. ʊʘʣʦʤ ʷʢʠʭ ʣʠʰʘʡʥʠʢʽʚ ʷʚʣʷʻ ʩʦʙʦʶ ʩʢʦʨʠʥʢʫ, ʱʦ ʤʽʮʥʦ ʟʯʝʧʣʝʥʘ ʟʽ 

ʩʫʙʩʪʨʘʪʦʤ (ʢʦʨʦʶ ʜʝʨʝʚʘ, ʧʦʚʝʨʭʥʝʶ ʢʘʤʽʥʥʷ)?  

3. ʊʘʣʦʤ ʷʢʠʭ ʣʠʰʘʡʥʠʢʽʚ ʤʘʻ ʚʠʛʣʷʜ ʣʫʩʦʯʦʢ ʘʙʦ ʣʠʩʪʦʧʦʜʽʙʥʠʭ ʧʣʘʩʪʠʥʦʢ?  

4. ʊʘʣʦʤ ʷʢʠʭ ʣʠʰʘʡʥʠʢʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʛʽʣʦʯʦʢ ʘʙʦ ʟʚʠʩʘʶʯʠʭ çʙʦʨʽʜè? 

5. ʅʘʧʠʰʽʪʴ ʨʷʜ ʚʠʤʦʛʣʠʚʦʩʪʽ ʣʠʰʘʡʥʠʢʽʚ ʜʦ ʯʠʩʪʦʪʠ ʧʦʚʽʪʨʷ.  

6. ʗʢʽ ʚʠʜʠ ʣʠʰʘʡʥʠʢʽʚ ʥʝʩʪʽʡʢʽ  ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ? 

7. ʗʢʽ ʧʦʢʘʟʥʠʢʠ ʣʠʰʘʡʥʠʢʽʚ ʚʠʟʥʘʯʘʶʪʴ ʫ ʧʨʦʮʝʩʽ ʣʽʭʝʥʦʽʥʜʠʢʘʮʽʾ?  

8.  ʗʢ ʧʽʜ ʯʘʩ ʽʥʜʠʢʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʠʰʘʡʥʠʢʽʚ ʟʜʽʡʩʥʶʶʪʴ ʾʭ 

ʤʦʨʬʦʤʝʪʨʠʯʥʫ ʦʮʽʥʢʫ ʥʘ ʤʦʜʝʣʴʥʠʭ ʜʝʨʝʚʘʭ? 

9. ʗʢ ʟʜʽʡʩʥʶʶʪʴ ʘʢʪʠʚʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʠʰʘʡʥʠʢʽʚ ʰʣʷʭʦʤ    ʾʭ 

ʧʝʨʝʩʘʜʞʫʚʘʥʥʷ?  

10. ɿʘ ʷʢʦʛʦ ʚʤʽʩʪʫ Sʆ2 ʫ ʧʦʚʽʪʨʽ ʟʥʠʢʘʶʪʴ ʝʧʽʬʽʪʥʽ ʣʠʰʘʡʥʠʢʠ, ʫʪʚʦʨʶʻʪʴʩʷ 

çʣʠʰʘʡʥʠʢʦʚʘ ʧʫʩʪʝʣʷè? 

11. ʈʦʟʢʘʞʽʪʴ ʧʨʦ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʟʘ ʞʠʪʪʻʚʦʶ 

ʬʦʨʤʦʶ ʣʠʰʘʡʥʠʢʽʚ. 

12.  ʉʢʽʣʴʢʠ ʚʠʜʽʣʷʶʪʴ ʢʣʘʩʽʚ ʧʦʣʝʦʪʦʣʝʨʘʥʪʥʦʩʪʽ ʟʘ ʩʪʫʧʝʥʝʤ ʚʧʣʠʚʫ ʥʘ ʨʽʟʥʽ 

ʚʠʜʠ ʣʠʰʘʡʥʠʢʽʚ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ?  

13.  ʗʢ ʨʦʟʨʘʭʦʚʫʶʪʴ ʽʥʜʝʢʩ ʧʦʣʝʦʪʦʣʝʨʘʥʪʥʦʩʪʽ ʽ ʷʢ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʚʝʣʠʯʠʥʠ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʟʥʘʯʝʥʴ SO2 ? 

14. ʗʢʽ ʧʦʢʘʟʥʠʢʠ ʣʠʰʘʡʥʠʢʽʚ ʚʠʟʥʘʯʘʶʪʴ ʫ ʧʨʦʮʝʩʽ ʣʽʭʝʥʦʽʥʜʠʢʘʮʽʾ? 
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2.5. ɼʝʥʜʨʦʽʥʜʠʢʘʮʽʷ 

 

ɼʝʥʜʨʦʽʥʜʠʢʘʮʽʷ (ʚʽʜ ʛʨʝʮʴ. dendron ï ʜʝʨʝʚʦ ʽ ʣʘʪ. indicatio ï      

ʚʢʘʟʫʚʘʪʠ) ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʜʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʽ ʟʤʽʥ ʜʦʚʢʽʣʣʷ ʟʘ 

ʜʽʾ ʝʢʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ. ʉʝʨʝʜ ʽʥʜʠʢʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʚʠʚʯʝʥʥʷ ʧʨʠʨʦʜʥʠʭ 

ʧʨʦʮʝʩʽʚ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʚʧʣʠʚʽʚ ʜʝʥʜʨʦʽʥʜʠʢʘʮʽʷ ʟʘʡʤʘʻ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʪʘʢ ʷʢ 

ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʫʚʘʪʠ ʙʘʛʘʪʦ ʨʽʟʥʦʧʣʘʥʦʚʠʭ ʽ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʟʘʜʘʯ ʚʽʜ 

ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʚʠʢʠʜʽʚ ʢʦʥʢʨʝʪʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʣʽʩʦʚʠʡ ʤʘʩʠʚ, ʱʦ 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʧʦʨʫʯ, ʜʦ ʜʽʾ ʛʝʦʬʽʟʠʯʥʠʭ ʽ ʘʩʪʨʦʬʽʟʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʣʽʩʦʚʽ 

ʝʢʦʣʦʛʽʯʥʽ ʝʢʦʩʠʩʪʝʤʠ. ɼʝʨʝʚʥʽ ʨʦʩʣʠʥʠ ʯʝʨʝʟ ʪʨʠʚʘʣʝ ʽʩʥʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦ 

ʧʝʨʩʧʝʢʪʠʚʥʽ ʚ ʦʮʽʥʮʽ ʙʘʛʘʪʦʨʽʯʥʠʭ ʟʤʽʥ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɼʝʨʝʚʥʽ ʨʦʩʣʠʥʠ ʚʦʣʦʜʽʶʪʴ ʚʠʩʦʢʦʶ ʽʥʜʠʢʘʪʦʨʥʦʶ ʟʥʘʯʠʤʽʩʪʶ, ʪʦʤʫ 

ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʙʽʦʽʥʜʠʢʘʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʦʥʠ ʧʦʛʣʠʥʘʶʪʴ ʽ 

ʥʝʡʪʨʘʣʽʟʫʶʪʴ ʘʪʤʦʩʬʝʨʥʽ ʧʦʣʶʪʘʥʪʠ, ʟʘʪʨʠʤʫʶʪʴ ʧʠʣʦʚʽ ʯʘʩʪʠʥʢʠ, ʫʢʘʟʫʶʪʴ 

ʥʘ ʭʘʨʘʢʪʝʨ ʟʘʙʨʫʜʥʝʥʥʷ ʨʘʟʥʦʤʘʥʽʪʥʠʤʠ ʚʽʜʧʦʚʽʜʥʠʤʠ ʨʝʘʢʮʽʷʤʠ. ʇʨʠ 

ʜʝʥʜʨʦʽʥʜʠʢʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ï ʧʦʟʜʦʚʞʥʽʡ ʽ 

ʨʘʜʽʘʣʴʥʠʡ ʧʨʠʨʦʩʪʠ ʧʘʛʦʥʽʚ ʽ ʩʪʦʚʙʫʨʽʚ ʜʝʨʝʚ, ʧʣʦʱʘ ʽ ʤʘʩʘ ʣʠʩʪʢʽʚ, ʪʨʠʚʘʣʽʩʪʴ 

ʞʠʪʪʷ ʭʚʦʾ ʪʘ ʥʘʷʚʥʽʩʪʴ ʫ ʥʝʾ ʥʝʢʨʦʟʫ ʽ ʭʣʦʨʦʟʫ, ʟʤʽʥʠ ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʠʭ ʪʘ 

ʘʥʘʪʦʤʦ- ʮʠʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʞʠʪʪʻʚʠʡ ʩʪʘʥ ʜʝʨʝʚ ʪʘ ʽʥ. ʋ ʜʝʥʜʨʦʽʥʜʠʢʘʮʽʾ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʠʚʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʩʝʟʦʥʥʦʛʦ ʨʦʟʚʠʪʢʫ (ʬʝʥʦʣʦʛʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ). ʉʧʝʮʽʘʣʴʥʠʤ ʨʦʟʜʽʣʦʤ ʜʝʥʜʨʦʽʥʜʠʢʘʮʽʾ ʻ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʽʷ ï

ʜʘʪʫʚʘʥʥʷ  ʧʨʠʨʦʜʥʠʭ ʷʚʠʱ ʽ ʘʨʭʝʦʣʦʛʽʯʥʠʭ ʟʘʣʠʰʢʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʘʥʽ ʥʘ ʘʥʘʣʽʟʽ 

ʨʽʯʥʠʭ ʢʽʣʝʮʴ ʜʝʨʝʚʠʥʠ. ɯʥʰʠʡ ʥʘʧʨʷʤ ʜʝʥʜʨʦʽʥʜʠʢʘʮʽʾ ï ʜʝʥʜʨʦʢʣʽʤʘʪʦʣʦʛʽʷ, 

ʷʢʘ ʚʠʚʯʘʻ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʢʦʣʠʚʘʥʥʷʤ ʢʣʽʤʘʪʫ ʽ ʧʨʠʨʦʩʪʦʤ ʜʝʨʝʚʥʠʭ 

ʨʦʩʣʠʥ, ʾʭ ʨʝʧʨʦʜʫʢʪʠʚʥʦʶ ʟʜʘʪʥʽʩʪʶ. ɿʘ ʤʽʥʣʠʚʽʩʪʶ ʧʨʠʨʦʩʪʫ ʩʪʦʚʙʫʨʽʚ  ʜʝʨʝʚ 

ʫ ʨʽʟʥʽ ʨʦʢʠ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʣʠ ʷʢ ʫ ʞʠʚʫʯʠʭ ʫ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ, ʪʘʢ ʽ ʜʘʚʥʦ 

ʚʽʜʤʝʨʣʠʭ, ʷʢʽ ʟʙʝʨʝʛʣʠʩʷ ʚ ʪʦʨʬôʷʥʠʭ ʙʦʣʦʪʘʭ ʽ ʚʽʯʥʽʡ ʤʝʨʟʣʦʪʽ, ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ ʫʷʚʫ ʧʨʦ ʭʘʨʘʢʪʝʨ ʟʤʽʥ ʢʣʽʤʘʪʫ ʟʘ ʦʩʪʘʥʥʽ 10ï12 ʪʠʩ. ʨʦʢʽʚ. ʎʝ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘ ʚʽʜʧʦʚʽʜʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʙʘʛʘʪʦʚʽʢʦʚʠʭ ʨʷʜʽʚ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʘʜʽʘʣʴʥʠʡ ʧʨʠʨʽʩʪ, ʩʪʚʦʨʠʪʠ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʽʯʥʽ ʰʢʘʣʠ ʽ 

ʥʘʜʘʪʠ ʧʨʦʛʥʦʟ ʤʦʞʣʠʚʠʤ ʥʘʧʨʷʤʢʘʤ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. 

  

ɼʝʥʜʨʦʽʥʜʠʢʘʮʽʷ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ 

ɼʝʨʝʚʥʽ ʨʦʩʣʠʥ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʨʽʚʥʝʤ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʽ ʨʝʘʢʮʽʻʶ ʥʘ ʨʽʟʥʽ ʪʠʧʠ ʟʘʙʨʫʜʥʝʥʥʷ. ɯʩʥʫʻ ʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʰʢʘʣ ʯʫʪʣʠʚʦʩʪʽ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʜʦ ʜʽʾ ʨʷʜʫ ʘʪʤʦʩʬʝʨʥʠʭ 

ʟʘʙʨʫʜʥʶʚʘʯʽʚ. ʇʨʦʪʝ ʨʷʜʠ ʩʪʽʡʢʦʩʪʽ, ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʨʽʟʥʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ, 
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ʯʘʩʪʦ ʥʝ ʩʧʽʚʧʘʜʘʶʪʴ ʫ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʝʢʩʧʝʨʠʤʝʥʪʠ ʧʨʦʚʝʜʝʥʽ ʫ ʨʽʟʥʠʭ 

ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥʘʭ. ʂʨʽʤ ʪʦʛʦ, ʦʮʽʥʢʘ ʩʪʽʡʢʦʩʪʽ ʜʦ ʦʜʥʦʛʦ ʧʦʣʶʪʘʥʪʫ,  ʷʢʘ 

ʚʠʷʚʣʝʥʘ ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ, ʷʢ ʧʨʘʚʠʣʦ, ʤʦʞʝ ʤʘʪʠ ʟʦʚʩʽʤ ʽʥʰʫ ʛʨʘʜʘʮʽʶ 

ʟʘ ʜʽʾ ʥʘ ʨʦʩʣʠʥʠ ʦʜʥʦʯʘʩʥʦ ʢʦʤʧʣʝʢʩʫ ʟʘʙʨʫʜʥʶʚʘʯʽʚ, ʷʢ ʮʝ ʤʘʻ ʤʽʩʮʝ ʥʘ 

ʫʨʙʦʪʝʭʥʦʛʝʥʥʠʭ ʪʝʨʠʪʦʨʽʷʭ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʦʮʽʥʶʚʘʥʥʷ ʞʠʪʪʻʚʦʛʦ 

ʩʪʘʥʫ ʨʦʩʣʠʥ ʢʦʥʢʨʝʪʥʦ ʫ ʢʦʞʥʽʡ ʢʣʽʤʘʪʠʯʥʽʡ ʟʦʥʽ ʽ ʟʘ ʫʤʦʚ ʚʧʣʠʚʫ ʥʘ ʥʠʭ 

ʢʦʥʢʨʝʪʥʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʧʦʨʽʚʥʷʣʴʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʫʪʣʠʚʦʩʪʽ ʙʽʣʴʰ ʥʽʞ 133 ʚʠʜʽʚ 

ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʫ ʢʦʥʪʨʦʣʶʻʤʠʭ ʫʤʦʚʘʭ, ʧʦʙʣʠʟʫ ʤʝʪʘʣʫʨʛʽʡʥʠʭ, ʭʽʤʽʯʥʠʭ ʪʘ 

ʽʥʰʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʘ ʪʘʢʦʞ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʟ ʣʽʪʝʨʘʪʫʨʥʠʤʠ 

ʜʘʥʠʤʠ  ɻ.ʄ. ɯʣʴʢʫʥ (1978) ʥʘʜʘʚ ʫʩʝʨʝʜʥʝʥʫ ʦʮʽʥʢʫ ʛʘʟʦʩʪʽʡʢʦʩʪʽ ʚ ʙʘʣʘʭ (I ï 

ʜʫʞʝ ʩʪʽʡʢʽ, lI ï ʩʪʽʡʢʽ, III ï ʚʽʜʥʦʩʥʦ ʩʪʽʡʢʽ, IV ï ʤʘʣʦʩʪʽʡʢʽ, V ï ʥʝʩʪʽʡʢʽ). 

ɺʢʘʟʘʥʘ ʦʮʽʥʢʘ ʜʣʷ ʥʘʚʝʜʝʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʥʝ ʻ ʘʙʩʦʣʶʪʥʦʶ, ʦʩʢʽʣʴʢʠ ʥʝʤʘʻ 

ʨʦʩʣʠʥ ʘʙʩʦʣʶʪʥʦ ʩʪʽʡʢʠʭ ʘʙʦ ʥʝʩʪʽʡʢʠʭ ʜʦ ʘʪʤʦʩʬʝʨʥʠʭ ʜʦʤʽʰʦʢ, ʘ ʪʘʢʦʞ ʥʝ 

ʚʠʢʣʶʯʘʻʪʴʩʷ ʩʧʝʮʠʬʽʯʥʘ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʢʦʞʥʦʛʦ ʬʽʪʦʪʦʪʦʢʩʠʢʘʥʪʫ. ʋ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ, ʨʦʩʣʠʥʠ ʩʪʽʡʢʽ ʜʦ ʦʜʥʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ, ʚʠʷʚʣʷʶʪʴʩʷ ʫ ʪʽʡ ʞʝ 

ʤʽʨʽ ʩʪʽʡʢʠʤʠ ʜʦ ʽʥʰʠʭ. ɼʦ ʥʝʩʪʽʡʢʠʭ ʜʝʨʝʚ ʚʽʜʥʝʩʝʥʽ ʷʣʠʥʘ ʩʭʽʜʥʘ, ʤʦʜʨʠʥʘ 

ʻʚʨʦʧʝʡʩʴʢʘ ʽ ʩʠʙʽʨʩʴʢʘ, ʩʦʩʥʠ ɹʘʥʢʩʘ, ɺʝʡʤʫʪʦʚʘ, ʟʚʠʯʘʡʥʘ. ʅʘʡʙʽʣʴʰ ʯʫʪʣʠʚʽ 

ʚʠʜʠ ʨʦʩʣʠʥ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʬʽʪʽʥʜʠʢʘʪʦʨʠ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ.  

ʉ.ʆ. ʉʝʨʛʝʡʯʠʢ (1997) ʧʦʨʽʚʥʷʣʘ ʩʪʫʧʽʥʴ ʫʰʢʦʜʞʝʥʥʷ ʣʠʩʪʢʽʚ ʜʝʨʝʚʥʠʭ 

ʧʦʨʽʜ ʫ ʪʝʭʥʦʛʝʥʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ  ̔ ʚʥʘʩʣʽʜʦʢ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʬʫʤʽʛʘʮʽʾ 

ʨʦʩʣʠʥ ʪʦʢʩʠʯʥʠʤʠ ʛʘʟʘʤʠ (ʩʧʦʣʫʢʠ ʩʽʨʢʠ ʪʘ ʘʟʦʪʫ) ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ. ʗʢ 

ʨʝʟʫʣʴʪʘʪ, ʥʘʚʝʜʝʥʦ ʨʽʚʝʥʴ ʯʫʪʣʠʚʦʩʪʽ ʭʚʦʡʥʠʭ ʽ ʣʠʩʪʷʥʠʭ ʜʝʨʝʚ ʡ ʢʫʱʽʚ ʜʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʮʠʤʠ ʛʘʟʦʧʦʜʽʙʥʠʤʠ ʧʦʣʶʪʘʥʪʘʤʠ. ɺʽʜʥʦʰʝʥʥʷ ʜʝʨʝʚʥʠʭ 

ʨʦʩʣʠʥ ʜʦ ʪʘʢʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʷ ʷʢ ʩʽʨʯʠʩʪʽ ʩʧʦʣʫʢʠ ʽ 

ʦʨʛʘʥʽʯʥʽ ʢʩʝʥʦʙʽʦʪʠʢʠ ʧʨʦʘʥʘʣʽʟʫʚʘʣʘ ʅ.ɺ. ɻʝʪʢʦ (1989). ɸʚʪʦʨ ʚʠʜʽʣʷʻ ʪʨʠ 

ʢʘʪʝʛʦʨʽʾ ʨʦʩʣʠʥ ʟʘ ʪʠʧʦʤ ʨʝʘʢʮʽʾ ʥʘ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ. 

ɿʘ ʜʘʥʠʤʠ ɺ.ʇ. ɹʝʩʩʦʥʦʚʦʾ, ʆ.ɭ. ɯʚʘʥʯʝʥʢʦ (2013) ʜʦ ʯʫʪʣʠʚʠʭ ʨʦʩʣʠʥ 

(ʯʝʪʚʝʨʪʘ ʛʨʫʧʘ) ʚʽʜʥʝʩʝʥʽ ʨʦʩʣʠʥʠ, ʣʠʩʪʢʦʚʽ ʧʣʘʩʪʠʥʢʠ ʷʢʠʭ ʚ ʟʦʥʽ ʩʠʣʴʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʤʘʣʠ ʧʦʰʢʦʜʞʝʥʥʷ 26ï40 %. ʊʠʧʠ ʧʦʰʢʦʜʞʝʥʴ ʥʘʩʪʫʧʥʽ: ʙʝʨʝʟʘ 

ʧʦʚʠʩʣʘ ï ʪʦʯʢʦʚʽ ʢʦʨʠʯʥʝʚʽ ʧʦʰʢʦʜʞʝʥʥʷ, ʧʦʪʽʤ ʚʠʥʠʢʘʶʪʴ ʜʨʽʙʥʽ ʜʽʨʯʘʩʪʽ 

ʫʪʚʦʨʝʥʥʷ ʧʦ ʚʩʽʡ ʧʦʚʝʨʭʥʽ ʣʠʩʪʢʘ, ʤʽʞʞʠʣʢʦʚʠʡ ʭʣʦʨʦʟ, ʷʢʠʡ ʟʤʽʥʶʶʪʴ ʙʫʨʦ-

ʢʦʨʠʯʥʝʚʽ ʧʣʷʤʠ, ʟʘʢʨʫʯʫʚʘʥʥʷ ʣʠʩʪʢʽʚ; ʚʝʨʙʘ ʙʽʣʘ ï ʥʝʢʨʦʪʠʯʥʽ ʟʤʽʥʠ ʢʨʘʶ 

ʣʠʩʪʢʘ, ʭʣʦʨʦʟ; ʢʣʝʥ ʩʨʽʙʣʷʩʪʠʡ ï ʚʩʠʭʘʥʥʷ ʚʝʨʭʽʚʢʠ ʣʠʩʪʢʘ, ʚʝʣʠʢʽ ʙʫʨʽ ʧʣʷʤʠ 

ʧʦ ʚʩʽʡ ʧʦʚʝʨʭʥʽ ʣʠʩʪʢʘ. ʇʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ ʣʠʩʪʢʽʚ ʪʘ ʧʘʛʦʥʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʫ 

ʤʝʞʘʭ 25ï45 %. ɿʘʛʘʣʴʥʘ ʦʮʽʥʢʘ ʩʪʘʥʫ ʜʝʨʝʚ ʟʘ ʄ.ʇ. ʂʨʘʩʠʥʩʴʢʠʤ ï 3ï4 ʙʘʣʠ. 

ɼʦ ʧôʷʪʦʾ ʛʨʫʧʠ (ʜʫʞʝ ʯʫʪʣʠʚʽ ʨʦʩʣʠʥʠ) ʚʽʜʥʝʩʝʥʽ ʨʦʩʣʠʥʠ, ʣʠʩʪʢʠ ʷʢʠʭ 
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ʧʦʰʢʦʜʞʝʥʽ ʙʽʣʴʰ ʥʽʞ ʥʘ 40 %. ʆʩʥʦʚʥʽ ʪʠʧʠ ʧʦʰʢʦʜʞʝʥʴ: ʢʣʝʥ ʛʦʩʪʨʦʣʠʩʪʠʡ 

ï ʢʦʨʠʯʥʝʚʽ ʧʣʷʤʠ ʧʦ ʚʩʽʡ ʧʦʚʝʨʭʥʽ ʣʠʩʪʢʘ, ʥʘʩʢʨʽʟʥʽ ʦʪʚʦʨʠ; ʣʠʧʘ ʢʨʫʧʥʦʣʠʩʪʘ 

ʪʘ ʣʠʧʘ ʜʨʽʙʥʦʣʠʩʪʘ ï ʭʣʦʨʦʪʠʯʥʽ ʧʣʷʤʠ, ʟʘʢʨʫʯʫʚʘʥʥʷ ʢʨʘʾʚ ʣʠʩʪʢʘ, ʢʨʘʡʦʚʠʡ 

ʥʝʢʨʦʟ; ʛʽʨʢʦʢʘʰʪʘʥ ʟʚʠʯʘʡʥʠʡ ï ʚʩʠʭʘʥʥʷ ʢʽʥʯʠʢʘ ʽ ʢʨʘʾʚ ʣʠʩʪʢʘ, ʤʽʞʞʠʣʢʦʚʠʡ 

ʭʣʦʨʦʟ, ʢʦʨʠʯʥʝʚʽ ʩʤʫʞʢʠ ʧʦ ʧʦʚʝʨʭʥʽ ʽ ʢʨʘʶ ʣʠʩʪʢʘ, ʚʽʜ ʯʦʛʦ ʣʠʩʪʦʢ 

ʩʢʨʫʯʫʻʪʴʩʷ. ʈʽʩʪ ʧʘʛʦʥʽʚ ʽ ʣʠʩʪʢʽʚ ʩʠʣʴʥʦ ʛʘʣʴʤʫʻʪʴʩʷ ï ʙʽʣʴʰ ʥʽʞ ʥʘ 46 %. 

ʆʮʽʥʢʘ ʩʪʘʥʫ ʨʦʩʣʠʥ ï 4ï5 ʙʘʣʽʚ. ʎʽ ʨʦʩʣʠʥʠ ʟʙʝʨʽʛʘʶʪʴ ʜʝʢʦʨʘʪʠʚʥʠʡ ʚʠʜ 

ʣʠʰʝ ʚ ʫʤʦʚʥʦ ʯʠʩʪʽʡ ʟʦʥʽ. ʇʨʠ ʩʣʘʙʢʦʤʫ ʟʘʙʨʫʜʥʝʥʥʽ ʩʝʨʝʜʦʚʠʱʘ ʚʦʥʠ 

ʯʘʩʪʢʦʚʦ ʚʪʨʘʯʘʶʪʴ ʩʚʦʶ ʜʝʢʦʨʘʪʠʚʥʽʩʪʴ. ʈʦʩʣʠʥʠ ʮʠʭ ʜʚʦʭ ʛʨʫʧ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʽʥʜʠʢʘʪʦʨʠ ʫʨʙʦʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ʜʦʚʢʽʣʣʷ ʚ ʩʪʝʧʦʚʽʡ ʟʦʥʽ ʋʢʨʘʾʥʠ.  

ɺ.ʉ. ʅʽʢʦʣʘʻʚʩʴʢʠʡ (1979) ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʰʣʷʭʦʤ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʛʘʟʫʚʘʥʥʷ ʦʢʩʠʜʦʤ ʩʽʨʢʠ, ʭʣʦʨʦʤ, ʦʢʩʠʜʘʤʠ ʘʟʦʪʫ, 

ʘʤʽʘʢʦʤ, ʧʦʜʽʣʠʚ ʜʦʩʣʽʜʥʽ ʨʦʩʣʠʥʠ ʥʘ ʪʨʠ ʛʨʫʧʠ: ʩʪʽʡʢʽ, ʩʝʨʝʜʥʴʦʩʪʽʡʢʽ ʽ 

ʥʝʩʪʽʡʢʽ. ɿ ʪʦʯʢʠ ʟʦʨʫ ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʥʘʩ ʮʽʢʘʚʠʪʴ ʪʨʝʪʷ ʛʨʫʧʘ ï ʥʝʩʪʽʡʢʽ 

ʨʦʩʣʠʥʠ. ɸʚʪʦʨ ʚʩʪʘʥʦʚʠʚ, ʱʦ ʯʫʪʣʠʚʠʤʠ ʜʦ SO2 ʻ ʙʝʨʝʟʘ ʧʦʚʠʩʣʘ, ʣʠʧʘ 

ʜʨʽʙʥʦʣʠʩʪʘ, ʚʝʨʙʘ ʙʽʣʘ, ʛʦʨʦʙʠʥʘ ʟʚʠʯʘʡʥʘ, ʣʽʱʠʥʘ ʟʚʠʯʘʡʥʘ, ʪʘʚʦʣʛʠ 

ʢʘʣʠʥʦʣʠʩʪʘ ʪʘ ʛʦʨʦʙʠʥʦʣʠʩʪʘ, ʙʘʨʙʘʨʠʩ ʊʫʥʙʝʨʛʘ, ʘʢʘʮʽʷ ʞʦʚʪʘ. ʅʝʩʪʽʡʢʠʤʠ 

ʚʠʜʘʤʠ ʜʦ ʭʣʦʨʫ ʚʠʷʚʠʣʠʩʷ ʙʝʨʝʟʘ ʧʦʚʠʩʣʘ, ʣʠʧʘ ʜʨʽʙʥʦʣʠʩʪʘ, ʚʝʨʙʘ ʢʦʟʷʯʘ, 

ʛʦʨʦʙʠʥʘ ʟʚʠʯʘʡʥʘ, ʛʨʫʰʘ ʣʽʩʦʚʘ, ʙʫʟʦʢ ʟʚʠʯʘʡʥʠʡ, ʢʣʝʥ ʷʩʝʥʝʣʠʩʪʠʡ, ʣʽʱʠʥʘ 

ʟʚʠʯʘʡʥʘ, ʜʦ ʦʢʩʠʜʽʚ ʘʟʦʪʫ ï ʣʠʧʘ ʜʨʽʙʥʦʣʠʩʪʘ, ʯʝʨʝʤʭʘ ʟʚʠʯʘʡʥʘ, ʯʫʙʫʰʥʠʢ 

ʚʽʥʮʝʚʠʡ, ʩʤʦʨʦʜʠʥʘ ʟʦʣʦʪʠʩʪʘ, ʜʦ ʘʤʽʘʢʫ ï ʚôʷʟ ʛʣʘʜʢʠʡ, ʛʦʨʦʙʠʥʘ ʟʚʠʯʘʡʥʘ,  

ʷʩʝʥ ʧʝʥʩʽʣʴʚʘʥʩʴʢʠʡ,  ʛʨʫʰʘ ʣʽʩʦʚʘ, ʙʫʟʠʥʘ ʯʝʨʚʦʥʘ, ʪʘʚʦʣʛʘ ʩʝʨʝʜʥʷ.  

ɯʩʥʫʶʪʴ ʰʢʘʣʠ ʩʪʫʧʝʥʷ ʧʦhʢʦʜʞʫʚʘʥʦʩʪʽ ʣʠʩʪʢʽʚ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ 

ʬʝʥʦʣʴʥʠʤʠ ʩʧʦʣʫʢʘʤʠ, ʱʦ ʚʠʢʠʜʘʶʪʴʩʷ ʢʦʢʩʦʭʽʤʽʯʥʠʤʠ ʚʠʨʦʙʥʠʮʪʚʘʤʠ 

(ʊʘʨʘʙʨʽʥ ʪʘ ʽʥ., 1981, ʂʦʨʰʠʢʦʚ ʪʘ ʽʥ., 1995). 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʷʢ ʬʽʪʦʽʥʜʠʢʘʪʦʨʠ  ʟ ʤʝʪʦʶ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʜʝʨʝʚʥʽ ʧʦʨʦʜʠ: ʩʦʩʥʘ ʟʚʠʯʘʡʥʘ (Pinus  sylvestris); 

ʷʣʠʥʘ ʻʚʨʦʧʝʡʩʴʢʘ (ʈʽʩʝʘ abies); ʷʣʠʥʘ ʩʠʙʽʨʩʴʢʘ (ʈ. obovata), ʷʣʠʥʘ ʩʭʽʜʥʘ ( ʈ. 

orientalis); ʙʝʨʝʟʘ ʧʦʚʠʩʣʘ (Betula pendula), ʙʝʨʝʟʘ ʧʫʭʥʘʩʪʘ (ɺ. pubescʝs); ʣʠʧʘ 

ʜʨʙ̔ʥʦʣʠʩʪʘ (ʊʽlʽʘ cordata), ʢʣʝʥ ʛʦʩʪʨʦʣʠʩʪʠʡ (Acer platanoides.) ʃʠʩʪʷʥʽ 

ʜʝʨʝʚʥʽ ʧʦʨʦʜʠ ï ʤʝʥʰ ʯʫʪʣʠʚʽ ʜʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʦʪʦʯʫʶʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʥʽʞ ʭʚʦʡʥʽ. 

 ʋ ʪʘʙʣ. 6. ʥʘʚʝʜʝʥʽ ʜʘʥʽ ʟ ʯʫʪʣʠʚʦʩʪʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʜʦ 

ʪʘʢʠʭ ʛʘʟʦʧʦʜʽʙʥʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʷʢ SO2, ʅF, HCl ʪʘ Cl2, NH3. ʈʝʟʫʣʴʪʘʪʠ 

ʦʪʨʠʤʘʥʽ ʚ ʤʦʜʝʣʴʥʠʭ ʜʦʩʣʽʜʘʭ. ʇʦʟʥʘʯʝʥʥʷ ʚ ʪʘʙʣ. 6: ʤʘʣʦʯʫʪʣʠʚʽ ʨʦʩʣʠʥʠ +; 

ʯʫʪʣʠʚʽ ++; ʜʫʞʝ ʯʫʪʣʠʚʽ +++;  - ʨʝʘʢʮʽʷ ʥʝʜʦʩʪʘʪʥʴʦ ʚʽʜʦʤʘ. 
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ʊʘʙʣʠʮʷ 6. ʏʫʪʣʠʚʽʩʪʴ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʜʦ ʪʨʠʚʘʣʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ  

(ɼʝʩʩʣʝʨ, 1981) 

ɺʠʜʠ ʨʦʩʣʠʥ ɿʘʙʨʫʜʥʶʚʘʯʽ ɺʠʜʠ 

ʨʦʩʣʠʥ 

ɿʘʙʨʫʜʥʶʚʘʯʽ 

SO2 ʅF NnH3 HCl, 

Cl2 

SO2 ʅF NH3 Cl, 

Cl2 

Abies alba +++ +++ ++ +++ Picea 

sitchensis 

++ - - - 

Acer 

campestris 

- - - - Pinus 

contorta 

+ ++ - - 

Acer negundo - + + - Pinus mugo + + + - 

Acer 

platanoides 

- - + ++ Pinus nigra + ++ + + 

Acer 

pseudoplatanus 

+ + ++ - Pinus 

strobus 

++ ++ - ++ 

 

Aesculus 

hippocastanum 

- + - - Pinus 

silvestris 

+++ +++ ++ +++ 

Alnus glutinosa - + - +++ Platanus 

acerifolia 

- + + - 

Betula pendula ++ + +++ - Populus 

alba 

++ - - - 

Betula 

pubescens 

++ ++ - - Populus 

tremula 

+ - - + 

Buxus 

sempervirent 

- + - - Prunus 

armeniaca 

- ++ - - 

Carpinus 

betulus 

++ ++ +++ +++ Prunus 

avium 

- ++ - - 

Catalpa 

bignonioides 

- + - - Prunus 

domestica 

- +++ - - 

Chenomeles 

japonica 

++ + - - Prunus 

persica 

- +++ - - 

Cornus alba - + - - Prunus 

serotina 

- ++ - - 

Corylus 

avellana 

. ++ - - Psevdotsuga 

menziesii 

++ - - - 

Crataegus 

monogyna 

+ + - - Ptelea 

trifoliata 

- + - - 

Elaeagnus 

angustifolia 

- - - - ʈyracantha 

coccinea 

- - - - 

Elaeagnus 

commutata 

- - - - Quercus 

petraea 

- + - ++ 

Erica carnea - - - - Quercus 

robur 

- - - ++ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 5 

Euonimus 

europaeus 

- - - - Quercus 

rubra 

- + - ++ 

Fagus sylvatica + + ++ ++ Robinia 

pseudoacacia 

- + + + 

Forsythia 

intermedia 

- - - - Rosa canina + + - - 

Hedera helix - - - - Rosa rugosa - - - - 

Juglans regia - +++ - - Sambucus 

nigra 

- - - - 

Juniperus 

sabina 

- - - - Sambucus 

racemosa 

- - - - 

Juniperus 

squamata 

- - - + Sorbus 

aucuparia 

++ - - - 

Larix decidua ++ ++ ++ ++ Syringa 

vulgaris 

+ + - - 

Larix leptolepis ++ ++ ++ ++ Tamarix 

tetrandra 

- - - - 

Licium 

halimifolium 

- - - - Taxus baccata ++ ++ - - 

Ligustrum 

vulgare 

- - - - Thuja plicata - - - + 

Malus 

domestica 

- ++ - - Tilia argentea ++ - +++ - 

Metasequoia 

gliptostroboides 

+ - - - Tilia cordata ++ ++ +++ - 

Picea abies +++ +++ ++ +++ Tilia 

platyphyllos 

++ - +++ - 

Picea 

engelmannii 

- - - + Tsuga 

canadensis 

+++ - - - 

Picea omorika +++ - - ++ Ulmus glabra + - - - 

Picea pungens + + - - Weigela 

florida 

- - + - 

 

ɿʘ ʜʽʾ ʭʨʦʥʽʯʥʦʛʦ ʫʨʘʞʝʥʥʷ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʧʦʣʶʪʘʥʪʘʤʠ ʟʤʝʥʰʫʻʪʴʩʷ 

ʧʨʠʨʽʩʪ ʜʝʨʝʚ ʟʘ ʚʠʩʦʪʦʶ. ʇʨʦʩʪʝʞʫʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʚʽʜʤʽʥʥʦʩʪʽ ʨʦʩʪʫ ʤʽʞ 

ʜʝʨʝʚʘʤʠ ʫ ʚʠʩʦʪʫ ʟʘ ʛʨʘʜʽʻʥʪʦʤ ʟʤʽʥ ʝʢʦʣʦʛʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʟʝʣʝʥʽ 

ʥʘʩʘʜʞʝʥʥʷ. ɺ ʫʤʦʚʘʭ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʪʨʝʩʫ ʫ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʯʘʩʪʦ ʟʤʽʥʶʻʪʴʩʷ 

ʤʦʨʬʦʩʪʨʫʢʪʫʨʘ ʢʨʦʥʠ. ɿʤʽʥʠ ʧʦʚôʷʟʘʥʽ ʟ ʪʠʤ, ʱʦ ʬʦʨʤʫʶʪʴʩʷ ʱʽʣʴʥʦ ʟʽʤʢʥʫʪʽ 

ʤʘʣʦʦʙôʻʤʥʽ ʟʦʥʪʠʯʥʽ ʘʙʦ ʢʫʣʷʩʪʽ ʢʨʦʥʠ, ʷʢʽ ʩʣʘʙʦ ʧʨʦʜʫʚʘʶʪʴʩʷ. ʌʦʨʤʫʚʘʥʥʷ 

ʱʽʣʴʥʠʭ ʢʨʦʥ, ʷʢʽ ʩʣʘʙʦ ʧʨʦʜʫʚʘʁ ʪʴʩʷ, ʟʥʠʞʫʻ ʚʽʨʦʛʽʜʥʽʩʪʴ ʪʦʪʘʣʴʥʦʛʦ 

ʧʦʰʢʦʜʞʝʥʥʷ ʦʨʛʘʥʽʚ ʷʢ ʚʝʛʝʪʘʪʠʚʥʦʾ, ʪʘʢ ʽ ʛʝʥʝʨʘʪʠʚʥʦʾ ʩʬʝʨʠ.   

https://ru.wikipedia.org/wiki/Picea_abies
https://ru.wikipedia.org/wiki/Picea_engelmannii
https://ru.wikipedia.org/wiki/Picea_engelmannii
https://ru.wikipedia.org/wiki/Picea_omorika
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ɿʘ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚ ʷʢ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʦʛʦ, ʪʘʢ ʽ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʽʥʽʤʽʟʘʮʽʷ ʧʘʛʦʥʘ ï ʦʩʥʦʚʥʦʛʦ ʦʨʛʘʥʘ ʨʦʩʣʠʥʥʠʭ 

ʦʨʛʘʥʽʟʤʽʚ. ɺʥʘʩʣʽʜʦʢ ʟʤʝʥʰʝʥʥʷ ʧʝʨʽʦʜʫ ʨʦʩʪʫ ʨʦʩʣʠʥ ʪʘ ʧʨʠʩʢʦʨʝʥʥʷ 

ʝʣʝʤʝʥʪʘʨʥʠʭ ʝʪʘʧʽʚ ʤʦʨʬʦʛʝʥʝʟʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷ ʚʢʦʨʦʯʝʥʠʭ 

ʤʽʞʚʫʟʣʽʚ, ʟʤʽʥʘ ʚʠʜʦʚʞʝʥʠʭ ʧʘʛʦʥʽʚ (ʘʫʢʩʠʙʣʘʩʪʽʚ) ʥʘ ʚʢʦʨʦʯʝʥʽ ʧʘʛʦʥʠ 

(ʙʨʘʭʽʙʣʘʩʪʠ). ʋ ʛʦʣʦʥʘʩʽʥʥʠʭ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ 

çʩʧʣʶʩʥʫʪʽʩʪʴè ʢʨʦʥʠ. ɺʥʘʩʣʽʜʦʢ ʧʦʩʪʽʡʥʦʛʦ ʚʽʜʤʠʨʘʥʥʷ ʦʩʴʦʚʠʭ  ʧʘʛʦʥʽʚ, 

ʛʽʣʦʢ ʨʽʟʥʦʛʦ ʧʦʨʷʜʢʫ ʬʦʨʤʫʶʪʴʩʷ ʤʘʣʦʦʙôʻʤʥʽ ʢʫʱʦʧʦʜʽʙʥʽ ʬʦʨʤʠ ʜʝʨʝʚʥʠʭ 

ʨʦʩʣʠʥ.  

ɺ ʫʤʦʚʘʭ ʭʨʦʥʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʽʜʤʠʨʘʥʥʷ 

ʚʝʨʭʽʚʦʢ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʬʦʨʤʫʻʪʴʩʷ ʙʘʛʘʪʦʚʝʨʭʽʚʢʦʚʽʩʪʴ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʫʪ 

ʧʨʠʢʨʽʧʣʝʥʥʷ ʛʽʣʦʢ ʜʦ ʩʪʦʚʙʫʨʫ, ʚʪʨʘʯʘʻʪʴʩʷ ʘʧʽʢʘʣʴʥʘ ʜʦʤʽʥʘʥʪʥʽʩʪʴ. ʋ ʮʠʭ 

ʦʩʦʙʠʥ ʜʝʨʝʚ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʟʤʽʥʶʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʟʘ ʨʘʭʫʥʦʢ  ʟʨʽʜʞʝʥʥʷ 

ʢʨʦʥʠ ʽ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʧʘʛʦʥʽʚ ʽʟ ʩʧʣʷʯʠʭ ʙʨʫʥʴʦʢ ʽ ʙʨʘʭʽʙʣʘʩʪʽʚ. 

ʉʝʨʝʜ ʭʘʨʘʢʪʝʨʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʚʦʜʷʥʽ ʧʘʛʦʥʠ ʫ ʣʠʩʪʷʥʠʭ 

ʜʝʨʝʚ, ʷʢʽ ʽʥʦʜʽ ʨʦʟʪʘʰʦʚʘʥʽ ʧʫʯʢʘʤʠ, ʨʷʩʥʽ ʩʪʚʦʣʦʚʽ ʧʘʛʦʥʠ. 

ɺʩʽ ʮʽ ʚʠʱʝʚʢʘʟʘʥʽ ʧʦʢʘʟʥʠʢʠ ʟʤʽʥ ʦʨʛʘʥʽʚ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʽʥʜʠʢʘʪʦʨʠ ʟʘʙʨʫʜʥʝʥʥʷ ʪʝʨʠʪʦʨʽʡ ʧʨʦʤʠʩʣʦʚʠʤʠ 

ʧʦʣʶʪʘʥʪʘʤʠ. ʊʘʢ, ʜʠʥʘʤʽʢʘ ʟʤʽʥ ʙʽʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ 

ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʽ ʨʽʚʝʥʴ ʜʝʛʨʘʜʘʮʽʾ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ 

ʪʘʢʦʞ ʤʝʞʽ ʩʪʽʡʢʦʩʪʽ ʨʦʩʣʠʥ ʜʦ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. ɺʠʷʚʣʝʥʽ ʚʠʩʦʢʽ 

ʽʥʜʠʢʘʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʪʦʧʦʣʽ ʜʝʣʴʪʦʚʠʜʥʦʾ ʧʦʨʽʚʥʷʥʦ ʟ ʛʽʨʢʦʢʘʰʪʘʥʦʤ 

ʟʚʠʯʘʡʥʠʤ ʪʘ  ʣʠʧʦʶ ʩʝʨʮʝʣʠʩʪʦʶ. ʆʙôʻʢʪʘʤʠ ʽʤʧʘʢʪʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢ 

ʧʨʘʚʠʣʦ, ʻ ʭʚʦʡʥʽ ʧʦʨʦʜʠ ï ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʽ ʜʦ ʧʨʦʤʠʩʣʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ 

(ʷʣʠʥʘ ʩʭʽʜʥʘ, ʷʣʠʥʘ ʟʚʠʯʘʡʥʘ, ʷʣʠʥʘ ʩʠʙʽʨʩʴʢʘ, ʘ ʪʘʢʦʞ ʩʦʩʥʘ ɹʘʥʢʩʘ, ʩʦʩʥʘ 

ɺʝʡʤʫʪʦʚʘ, ʩʦʩʥʘ ʟʚʠʯʘʡʥʘ, ʤʦʜʨʠʥʘ ʻʚʨʦʧʝʡʩʴʢʘ, ʤʦʜʨʠʥʘ ʩʠʙʽʨʩʴʢʘ, ʷʣʠʮʷ 

ʙʽʣʘ, ʷʣʠʮʷ ʩʠʙʽʨʩʴʢʘ). ʍʚʦʡʥʽ ʜʝʨʝʚʥʽ ʨʦʩʣʠʥʠ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʟʘ ʩʪʫʧʝʥʝʤ 

ʩʪʽʡʢʦʩʪʽ ʜʦ ʜʽʾ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʩʝʨʝʜʥʴʦʩʪʽʡʢʽ ï ʩʦʩʥʘ ʛʽʨʩʴʢʘ, ʷʣʠʥʘ 

ʢʦʣʶʯʘ, ʤʦʜʨʠʥʘ ʩʠʙʽʨʩʴʢʘ ʽ ʪʫʷ ʟʘʭʽʜʥʘ. ʉʣʘʙʦʩʪʽʡʢʽ ʧʦʨʦʜʠ ï ʩʦʩʥʘ ʟʚʠʯʘʡʥʘ ʽ 

ʩʦʩʥʘ ʢʝʜʨʦʚʘ ʩʠʙʽʨʩʴʢʘ (ɻʝʨʘʩʠʤʦʚ, 2003). ʉʪʽʡʢʠʭ ʧʦʨʽʜ ʥʝ ʚʠʷʚʣʝʥʦ. ɺ 

ʮʽʣʦʤʫ ʩʪʽʡʢʽʩʪʴ ʭʚʦʡʥʠʭ ʧʦʨʽʜ ʩʣʽʜ ʚʠʟʥʘʪʠ ʚʽʜʥʦʩʥʦ ʩʣʘʙʢʦʶ, ʪʘʢ ʷʢ ʤʘʡʞʝ 

ʧʦʣʦʚʠʥʘ ʜʝʨʝʚ ʫ ʤʽʩʴʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʝʨʝʙʫʚʘʻ ʚ ʥʝʟʘʜʦʚʽʣʴʥʦʤʫ ʩʪʘʥʽ. 

ʗʢ ʧʨʘʚʠʣʦ, ʟʥʘʯʥʘ ʯʘʩʪʢʘ ʥʘʩʘʜʞʝʥʴ ʷʣʠʥʠ ʟʚʠʯʘʡʥʦʾ, ʤʦʜʨʠʥʠ ʪʘ ʩʦʩʥʠ 

ʛʽʨʩʴʢʦʾ (41ï49 %) ʫ ʥʘʩʘʜʞʝʥʥʷʭ ʧʨʦʤʠʩʣʦʚʦʛʦ ʤʽʩʪʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʜʫʞʝ 

ʧʦʰʢʦʜʞʝʥʦʤʫ ʩʪʘʥʽ. ʋ ʤʽʩʮʷʭ, ʜʝ ʟʘʟʥʘʯʝʥʦ ʩʠʣʴʥʠʡ ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʚʧʣʠʚ, ʮʷ 

ʢʽʣʴʢʽʩʪʴ ʩʪʘʥʦʚʠʪʴ 60ï80 %. ʏʘʩʪʢʘ ʜʫʞʝ ʧʦʰʢʦʜʞʝʥʠʭ ʜʝʨʝʚ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ 

ʚʽʢʦʤ. ɾʠʪʪʻʚʠʡ ʩʪʘʥ ʜʝʨʝʚ ʫ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ ʟ ʧʣʠʥʦʤ ʯʘʩʫ ʧʦʛʽʨʰʫʻʪʴʩʷ. 



  

85 

 

ʆʩʦʙʣʠʚʦ ʷʚʥʦ ʮʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʘ ʦʙ'ʻʢʪʘʭ ʟ ʧʦʤʽʨʥʠʤ ʽ ʩʠʣʴʥʠʤ ʚʧʣʠʚʦʤ 

ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɼʝʨʝʚʘ, ʱʦ ʨʦʩʪʫʪʴ ʫ ʤʽʩʮʷʭ ʟʽ ʩʣʘʙʠʤ ʚʧʣʠʚʦʤ ʤʽʩʴʢʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʚʠʱʽ, ʤʘʶʪʴ ʙʽʣʴʰʠʡ ʜʽʘʤʝʪʨ ʽ ʙʽʣʴʰ ʟʥʘʯʥʠʡ ʧʨʠʨʽʩʪ ʧʦʨʽʚʥʷʥʦ ʟ 

ʜʝʨʝʚʘʤʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʙʽʣʴʰ ʟʘʙʨʫʜʥʝʥʠʭ ʨʘʡʦʥʘʭ. ʋ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ ʫ 

40% ʜʝʨʝʚ ʧʨʠʛʥʽʯʝʥʦ ʫʪʚʦʨʝʥʥʷ ʥʘʩʽʥʥʷ, ʘ ʫ 25 % ʜʝʨʝʚ ʚʦʥʦ ʧʦʚʥʽʩʪʶ 

ʚʽʜʩʫʪʥʻ. 

ɿʛʽʜʥʦ ʌ.ʅ. ʃʝʚʦʥʫ (2008), ʙʽʦʽʥʜʠʢʘʪʦʨʘʤʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʻ 

ʘʥʦʤʘʣʽʾ ʨʦʟʚʠʪʢʫ ʭʚʦʾ ʪʘ ʧʘʛʦʥʽʚ  ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ. ɿʘ ʜʘʥʠʤʠ ʮʴʦʛʦ ʘʚʪʦʨʘ  ʷʢ 

ʽʥʜʠʢʘʪʦʨʠ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʩʽʨʯʠʩʪʠʤ ʛʘʟʦʤ ʚ ʟʦʥʽ ʜʽʾ ʪʝʧʣʦʚʦʾ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʘʥʦʤʘʣʴʥʠʡ ʨʽʩʪ ʦʨʛʘʥʽʚ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ 

(ʫʪʚʦʨʝʥʥʷ ʧʫʯʢʽʚ ʫʢʦʨʦʯʝʥʠʭ ʧʘʛʦʥʽʚ, ʨʽʩʪ ʧʘʛʦʥʽʚ ʤʽʞ ʤʫʪʦʚʢʘʤʠ, 

ʟʘʛʘʣʴʤʦʚʘʥʽʩʪʴ ʣʽʥʽʡʥʦʛʦ ʨʦʩʪʫ ʚʝʨʭʽʚʢʦʚʦʛʦ ʧʘʛʦʥʘ, ʬʦʨʤʫʚʘʥʥʷ ʪʨʠʭʚʦʡʥʠʭ 

ʧʫʯʢʽʚ, ʚʠʢʨʠʚʣʝʥʥʷ ʭʚʦʾʥʦʢ, ʧʦʨʫʰʝʥʥʷ ʬʝʥʦʨʠʪʤʽʚ, ʥʘʜʤʽʨʥʽ ʧʦʪʦʚʱʝʥʥʷ 

ʟʘʢʽʥʯʝʥʴ ʢʦʨʝʥʽʚ, ʷʢʽ ʨʦʩʪʫʪʴ ʚʝʨʪʠʢʘʣʴʥʦ ʪʦʱʦ). 

ʊʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ ʭʚʦʾ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʚ ʟʦʥʘʭ ʩʠʣʴʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ SO2 

ʩʪʘʥʦʚʠʪʴ 1 ʨʽʢ, ʪʦʜʽ ʷʢ ʚ ʥʦʨʤʽ 3ï4 ʨʦʢʠ. ɺʨʘʭʦʚʫʶʯʽ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ ʭʚʦʾ ʡ 

ʭʘʨʘʢʪʝʨ ʾʾ ʥʝʢʨʦʪʠʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʩʪʫʧʽʥʴ ʫʨʘʞʝʥʥʷ 

ʭʚʦʡʥʠʭ ʥʘʩʘʜʞʝʥʴ ʩʽʨʯʠʩʪʠʤ ʛʘʟʦʤ.  

ʗʢ ʽʥʜʠʢʘʪʦʨ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ 

ʧʦʰʢʦʜʞʝʥʥʷ ʥʘʩʽʥʥʻʚʠʭ ʟʘʯʘʪʢ̔ ʚ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ.  

ɹʫʜʴ-ʷʢʠʡ ʚʧʣʠʚ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʥʘ ʨʽʩʪ ʽ ʷʢʽʩʪʴ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ 

ʚʽʜʙʠʚʘʻʪʴʩʷ ʥʘ ʾʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɼʽʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥ ʤʦʞʝ ʙʫʪʠ 

ʰʠʨʰʦʶ , ʥʽʞ ʟʤʽʥʠ ʙʽʦʤʘʩʠ ʽ ʨʦʟʤʽʨʽʚ ʦʨʛʘʥʽʚ. ʎʝ ʱʝ ʡ ʟʥʠʞʝʥʥʷ ʮʽʥʥʦʩʪʽ 

ʨʦʩʣʠʥʥʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ ʨʠʥʢʫ ʘʙʦ ʚ ʝʢʦʩʠʩʪʝʤʽ. ʇʨʘʚʠʣʴʥʘ ʦʮʽʥʢʘ ʥʘʩʣʽʜʢʽʚ 

ʧʽʩʣʷʜʽʾ ʘʪʤʦʩʬʝʨʥʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥ ʥʝʦʙʭʽʜʥʘ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʨʦʟʫʤʥʦʾ ʽ ʝʬʝʢʪʠʚʥʽ ʩʪʨʘʪʝʛʽʾ ʢʦʥʪʨʦʣʶ ʪʘ ʢʨʠʪʝʨʽʾʚ ʨʦʟʤʽʱʝʥʥʷ 

ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ.  

 

ɹʘʛʘʪʦʨʽʯʥʘ ʜʝʥʜʨʦʽʥʜʠʢʘʮʽʷ ʟʘ ʨʘʜʽʘʣʴʥʠʤ ʧʨʠʨʦʩʪʦʤ 

ɸʥʪʨʦʧʦʛʝʥʥʽ ʬʘʢʪʦʨʠ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʘʜʽʘʣʴʥʠʡ ʧʨʠʨʽʩʪ 

ʩʪʦʚʙʫʨʽʚ ʜʝʨʝʚ. ɿʘ ʜʘʥʠʤʠ ɽ.ɸ. ʉʠʜʦʨʦʚʠʯ, ʫ ʣʽʩʦʧʘʨʢʦʚʽʡ ʟʦʥʽ ʤ. ʄʽʥʩʴʢʘ 

ʜʝʨʝʚʦʩʪʘʥ ʚʽʢʦʚʦʛʦ ʢʣʘʩʫ III, ʙʦʥʽʪʝʪʽʚ IïIa ʧʨʠ ʧʦʚʥʦʪʽ ʥʘʩʘʜʞʝʥʴ, ʙʣʠʟʴʢʦʾ ʜʦ 

1,0, ʟʘ 20 ʨʦʢʽʚ ʚʪʨʘʪʠʚ ʚʥʘʩʣʽʜʦʢ ʜʽʾ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ (ʟʘʙʨʫʜʥʝʥʥʷ 

ʧʦʚʽʪʨʷ ʽ ʨʝʢʨʝʘʮʽʷ) ʚ ʩʝʨʝʜʥʴʦʤʫ 47 ʤ3 /ʛʘ ʩʪʦʚʙʫʨʥʦʾ ʜʝʨʝʚʠʥʠ (2,4 ʪ ʥʘ ʨʽʢ), 

ʱʦ ʩʢʣʘʜʘʻ 12,2 % ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʨʽʯʥʦʛʦ ʧʨʠʨʦʩʪʫ ʟʨʦʩʪʘʶʯʠʭ ʩʪʦʚʙʫʨʽʚ. ɭ 

ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʨʘʜʽʘʣʴʥʦʛʦ ʨʽʯʥʦʛʦ ʧʨʠʨʦʩʪʫ ʫ ʟʦʥʫʚʘʥʥʽ 

ʪʝʭʥʦʛʝʥʥʦ ʟʘʙʨʫʜʥʝʥʠʭ ʪʝʨʠʪʦʨʽʡ. 



  

86 

 

ʈʘʜʽʘʣʴʥʠʡ ʧʨʠʨʽʩʪ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʜʦʙʨʝ ʨʝʘʛʫʻ ʥʘ ʬʘʢʪʦʨʠ ʜʦʚʢʽʣʣʷ, ʚʽʥ 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʥʝʩʧʝʮʠʬʽʯʥʠʭ ʦʟʥʘʢ ʽʥʜʠʢʘʮʽʾ. ʇʨʦʪʝ, ʷʢʱʦ ʙʨʘʪʠ ʦʜʥʫ ʡ ʪʫ ʞ  

ʧʦʨʦʜʫ ʜʝʨʝʚ ʚ ʦʜʥʘʢʦʚʠʭ ʫʤʦʚʘʭ ʢʣʽʤʘʪʫ ʽ ˇʨʫʥʪʽʚ ʽ ʟʘ ʜʦʩʪʘʪʥʴʦʾ ʧʦʚʪʦʨʥʦʩʪʽ  

(ʥʝ ʤʝʥʰʝ 25 ʜʝʨʝʚ) ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ, ʪʦ ʮʝʡ ʧʦʢʘʟʥʠʢ ʤʦʞʝ ʙʫʪʠ 

ʜʦʩʪʘʪʥʴʦ ʯʽʪʢʦʶ ʽʥʜʠʢʘʮʽʡʥʦʶ ʦʟʥʘʢʦʶ. 

ɿʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥ ʩʪʨʫʢʪʫʨʠ 

ʜʝʨʝʚʠʥʠ. ʅʘʧʨʠʢʣʘʜ, ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʩʦʩʥʦʚʦʾ ʜʝʨʝʚʠʥʠ ʚʥʘʩʣʽʜʦʢ ʥʝʟʥʘʯʥʦʛʦ 

ʾʾ ʫʪʚʦʨʝʥʥʷ ʚʣʽʪʢʫ ʽ ʚʠʧʘʜʽʥʥʷ ʨʽʯʥʠʭ ʢʽʣʝʮʴ  ʟʘ ʜʽʾ SO2. ɿʥʠʢʥʝʥʥʷ ʨʽʯʥʠʭ 

ʢʽʣʝʮʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʤôʷʢʦʜʝʨʝʚʥʠʭ ʧʦʨʽʜ (ʣʠʧʘ, ʩʦʩʥʘ, ʦʩʠʢʘ, ʚʽʣʴʭʘ) ʟʘ ʜʽʾ 

ʩʦʣʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʪʘʥʝʥʥʷ ʣʴʜʫ. 

ʌʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ ʰʘʨʽʚ ʧʨʠʨʦʩʪʫ ʢʩʠʣʝʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʟʜʽʡʩʥʝʥʥʷ ʩʢʣʘʜʥʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ,  ʱʦ ʩʪʚʦʨʶʶʪʴ ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ 

ʜʣʷ ʧʦʜʽʣʫ ʢʣʽʪʠʥ ʢʘʤʙʽʶ. ʇʦʜʽʣ ʢʣʽʪʠʥ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʧʦʜʚʦʻʥʥʷʤ ɼʅʂ, 

ʧʦʩʠʣʝʥʥʷʤ ʩʠʥʪʝʟʫ ʈʅʂ, ʙʽʣʢʽʚ, ʥʘʢʦʧʠʯʝʥʥʷʤ ʮʫʢʨʽʚ, ʘʢʪʠʚʽʟʘʮʽʻʶ ʙʘʛʘʪʴʦʭ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʜʠʭʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʝʥʝʨʛʝʪʠʢʠ ʢʣʽʪʠʥ ʰʣʷʭʦʤ ʥʘʢʦʧʠʯʝʥʥʷ ɸʊʌ, ʘ ʪʘʢʦʞ ʧʦʩʪʘʯʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ 

ʙʣʦʢʽʚ ʫ ʚʠʛʣʷʜʽ ʧʨʦʜʫʢʪʽʚ ʥʝʧʦʚʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʛʝʢʩʦʟ ʽ ʪ. ʜ. (ʉʘʣʘʤʘʪʦʚʘ, 

1991). ʎʽ ʧʨʦʮʝʩʠ ʤʦʞʫʪʴ ʚʽʜʙʫʚʘʪʠʩʷ ʥʦʨʤʘʣʴʥʦ ʣʠʰʝ ʟʘ ʫʤʦʚʠ ʜʦʩʪʘʪʥʴʦʾ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʬʦʪʦʩʠʥʪʝʟʫ ʨʦʩʣʠʥʠ, ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʡʦʛʦ ʤʽʥʝʨʘʣʴʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ ʽ ʚʦʜʦʶ. 

ɺʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤʠ ʧʨʦʪʽʢʘʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʨʦʩʣʠʥʥʦʤʫ 

ʦʨʛʘʥʽʟʤʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʣʠʢʘʥʽ ʥʝʩʧʨʠʷʪʣʠʚʠʤ ʧʦʻʜʥʘʥʥʷʤ ʝʢʦʣʦʛʽʯʥʠʭ, 

ʬʽʟʠʯʥʠʭ ʽ ʙʽʦʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ. ʂʨʽʤ ʮʴʦʛʦ ʧʦʨʫʰʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʚʠʥʠʢʘʻ ʧʽʜ ʚʧʣʠʚʦʤ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʧʦʪʨʘʧʣʷʶʪʴ ʚ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʽ ʧʨʠʨʦʜʥʠʭ ʘʥʦʤʘʣʽʡ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʝʨʝʚʦ ʻ ʽʥʜʠʢʘʪʦʨʦʤ ʪʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚ ʷʢʦʤʫ ʚʦʥʦ ʟʨʦʩʪʘʻ. 

ɿʘ ʩʪʨʫʢʪʫʨʦʶ, ʰʠʨʠʥʦʶ ʽ ʧʦʨʷʜʢʦʤ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʽʣʝʮʴ ʧʨʠʨʦʩʪʫ 

ʜʝʨʝʚʠʥʠ ʤʦʞʥʘ ʩʫʜʠʪʠ ʧʨʦ ʫʤʦʚʠ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʤʠʥʫʣʦʛʦ ʨʦʢʫ ʽ ʧʝʨʽʦʜʫ 

ʯʘʩʫ. ʅʘ ʭʘʨʘʢʪʝʨ ʬʦʨʤʫʚʘʥʥʷ ʢʘʤʙʽʻʤ ʧʨʠʨʦʩʪʽʚ ʜʝʨʝʚʠʥʠ ʦʢʘʟʫʻ ʚʧʣʠʚ ʮʽʣʠʡ 

ʨʷʜ ʬʘʢʪʦʨʽʚ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʚʠʥʠʢʥʝʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʜʝʨʝʚʦʩʪʘʥʫ, ʯʘʩ ʨʫʙʢʠ 

ʽ ʚʽʜʤʠʨʘʥʥʷ ʜʝʨʝʚ, ʩʪʫʧʽʥʴ ʜʝʛʨʘʜʘʮʽʾ ʢʨʦʥ, ʢʦʣʠʚʘʥʥʷ ʢʣʽʤʘʪʫ ʽ ʘʥʦʤʘʣʴʥʽ 

ʷʚʠʱʘ ʧʦʛʦʜʠ (ʧʦʩʫʭʠ, ʰʪʦʨʤʠ, ʩʠʣʴʥʽ ʤʦʨʦʟʠ, ʟʘʤʦʨʦʟʢʠ), ʟʘʪʦʧʣʝʥʥʷ ʽ 

ʟʘʙʦʣʦʯʫʚʘʥʥʷ ʣʽʩʽʚ, ʽʥʚʘʟʽʾ ʢʦʤʘʭ-ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙʠ ʣʽʩʫ. ʐʢʽʜʣʠʚʽ 

ʧʨʦʤʠʩʣʦʚʽ ʚʠʢʠʜʠ ʽ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʽ ʟʘʭʦʜʠ ʪʘʢʦʞ ʚʧʣʠʚʘʶʪʴ ʥʘ ʭʘʨʘʢʪʝʨ 

ʬʦʨʤʫʚʘʥʥʷ ʧʨʠʨʦʩʪʫ ʜʝʨʝʚʠʥʠ: ʫ ʜʝʨʝʚ, ʱʦ ʨʦʩʪʫʪʴ ʧʦʙʣʠʟʫ ʧʽʜʧʨʠʻʤʩʪʚ ʨʽʯʥʽ 

ʢʽʣʴʮʷ ʧʨʠʨʦʩʪʫ ʟʚʫʞʫʶʪʴʩʷ ʽ ʚʠʧʘʜʘʶʪʴ ʫ ʧʝʨʽʦʜʠ ʟʙʽʣʴʰʝʥʥʷ ʦʙ'ʻʤʫ 

ʚʠʨʦʙʥʠʮʪʚʘ. ʅʘ ʚʝʣʠʯʠʥʫ ʧʨʠʨʦʩʪʫ ʜʝʨʝʚʠʥʠ ʚʧʣʠʚʘʶʪʴ ʪʘʢʽ ʚʠʜʠ 
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ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʷʢ ʨʝʢʨʝʘʮʽʡʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʣʽʩʦʚʽ ʧʦʞʝʞʽ.  

ɼʝʥʜʨʦʭʨʦʥʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʷʻ ʟ ʧʝʚʥʦʶ ʚʽʨʦʛʽʜʥʽʩʪʶ ʩʢʣʘʜʘʪʠ ʧʨʦʛʥʦʟ 

ʟʨʦʩʪʘʥʥʷ ʜʝʨʝʚ. 

ɿʜʽʡʩʥʶʶʯʠ ʘʥʘʣʽʟ ʨʽʯʥʠʭ ʰʘʨʽʚ, ʚʨʘʭʦʚʫʶʪʴ ʫʤʦʚʠ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ ʜʝʨʝʚʘ 

ʽ ʚʧʣʠʚ ʜʦʤʽʥʫʶʯʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ. ʋ ʩʫʙʪʨʦʧʽʯʥʠʭ ʽ ʪʨʦʧʽʯʥʠʭ ʨʘʡʦʥʘʭ 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʝ ʻ ʣʽʤʽʪʫʶʯʠʤ ʬʘʢʪʦʨʦʤ. ʊʫʪ ʚʫʟʴʢʽ ʨʽʯʥʽ ʢʽʣʴʮʷ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʧʦʩʫʰʣʠʚʠʡ ʧʝʨʽʦʜ, ʘ ʰʠʨʦʢʽ ʢʽʣʴʮʷ ï ʧʨʦ ʚʦʣʦʛʠʡ.  ʋ ʧʨʠʧʦʣʷʨʥʠʭ ʨʘʡʦʥʘʭ 

ʪʝʤʧʝʨʘʪʫʨʘ ʷʚʣʷʻ ʩʦʙʦʶ ʚʠʨʽʰʘʣʴʥʠʡ ʬʘʢʪʦʨ, ʪʦʤʫ ʚ ʜʘʥʠʭ ʫʤʦʚʘʭ ʰʠʨʠʥʘ 

ʨʽʯʥʠʭ  ʧʨʠʨʦʩʪʽʚ ʜʝʨʝʚʠʥʠ ʚʽʜʦʙʨʘʞʘʻ ʭʦʣʦʜʥʽ ʽ ʪʝʧʣʽ ʧʝʨʽʦʜʠ. ʋ ʧʦʤʽʨʥʠʭ 

ʰʠʨʦʪʘʭ ʨʘʜʽʘʣʴʥʠʡ ʧʨʠʨʽʩʪ ʜʝʨʝʚʠʥʠ ʟʘʣʝʞʠʪʴ ʷʢ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, ʪʘʢ ʽ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ. ʋ ʮʠʭ ʰʠʨʦʪʘʭ ʬʦʨʤʫʚʘʥʥʷ ʨʽʯʥʦʛʦ ʢʽʣʴʮʷ ʪʽʩʥʦ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʚʦʣʦʛʠ ʚ ˇʨʫʥʪʽ ʚ ʧʽʟʥʴʦʚʝʩʥʷʥʠʡ ʧʝʨʽʦʜ (ʢʽʥʝʮʴ ʪʨʘʚʥʷ ï 

ʧʦʯʘʪʦʢ ʯʝʨʚʥʷ). ʃʠʧʥʝʚʽ ʦʧʘʜʠ ʫ ʤʝʥʰʽʡ ʤʽʨʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʠʨʽʩʪ. ʋ ʧʝʨʽʦʜ 

ʩʪʨʝʩʫ ʤʦʞʝ ʙʫʪʠ ʧʦʚʥʝ ʘʙʦ ʯʘʩʪʢʦʚʝ ʚʠʧʘʜʽʥʥʷ ʨʽʯʥʦʛʦ ʢʽʣʴʮʷ. ɼʝʨʝʚʘ, ʱʦ 

ʨʦʩʪʫʪʴ ʧʦ ʙʝʨʝʛʘʭ ʨʽʯʦʢ, ʦʟʝʨ, ʥʘ ʚʠʩʦʯʠʥʘʭ, ʘ ʪʘʢʦʞ ʚ ʫʤʦʚʘʭ ʬʽʟʽʦʣʦʛʽʯʥʦʾ 

ʩʫʭʦʩʪʽ ʥʝ  ʧʨʠʜʘʪʥʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʩʫʰʣʠʚʠʭ ʨʦʢʽʚ. 

ɼʣʷ ʜʝʥʜʨʦʽʥʜʠʢʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʦʙʠʨʘʶʪʴ ʜʝʨʝʚʘ ʟ ʥʘʡʙʽʣʴʰ ʪʦʚʩʪʠʤʠ 

ʩʪʦʚʙʫʨʘʤʠ ʟ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʦʶ ʢʨʦʥʦʶ, ʱʦ ʨʦʩʪʫʪʴ ʫ ʥʘʩʘʜʞʝʥʥʷʭ ʫ ʧʦʨʽʚʥʷʥʦ 

ʚʽʣʴʥʠʭ ʫʤʦʚʘʭ ʥʘ ʩʚʽʞʠʭ ʥʝ ʟʘʙʦʣʦʯʝʥʠʭ ˇʨʫʥʪʘʭ, ʙʝʟ ʪʠʤʯʘʩʦʚʦʛʦ 

ʥʘʜʣʠʰʢʦʚʦʛʦ ʟʚʦʣʦʞʝʥʥʷ. ʋʤʦʚʠ ʟʚʦʣʦʞʝʥʥʷ ʧʦʚʠʥʥʽ ʟʤʽʥʶʚʘʪʠʩʷ ʧʨʠʨʦʜʥʠʤ 

ʰʣʷʭʦʤ ʪʽʣʴʢʠ ʚ ʟʚ'ʷʟʢʫ ʟ ʥʘʩʪʘʥʥʷʤ ʧʦʩʫʰʣʠʚʠʭ ʨʦʢʽʚ ʘʙʦ ʧʝʨʽʦʜʽʚ ʇʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʜʝʥʜʨʦʢʣʽʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟʽ ʩʪʦʚʙʫʨʽʚ ʜʝʨʝʚ ʧʨʠʨʦʩʥʠʤ ʙʫʨʘʚʦʤ 

ʚʠʩʚʝʨʜʣʶʶʪʴ ʢʝʨʥʠ ʥʘ ʚʠʩʦʪʽ ʛʨʫʜʝʡ, ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʧʠʣʠ ʩʪʦʚʙʫʨʽʚ 

ʤʦʜʝʣʴʥʠʭ ʜʝʨʝʚ, ʚʟʷʪʠʭ ʜʣʷ ʚʠʚʯʝʥʥʷ ʭʦʜʫ ʨʦʩʪʫ. ʐʠʨʠʥʘ ʰʘʨʽʚ ʧʨʠʨʦʩʪʫ 

ʜʝʨʝʚʠʥʠ ʚʠʤʽʨʶʻʪʴʩʷ ʥʘ ʯʦʪʠʨʴʦʭ ʨʘʜʽʫʩʘʭ ʚ ʥʘʧʨʷʤʢʘʭ (ʇʥïʇʜ; ɿïʉ) ʽ 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʾʭ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ. ɺʠʢʣʶʯʝʥʥʷ ʜʽʾ ʥʝ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ 

ʥʘ ʰʠʨʠʥʫ ʨʽʯʥʠʭ ʢʽʣʝʮʴ ʚʠʢʦʥʫʻʪʴʩʷ ʜʝʢʽʣʴʢʦʤʘ ʩʧʦʩʦʙʘʤʠ. ʉʧʦʯʘʪʢʫ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʛʣʘʜʞʫʚʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʨʷʜʫ ʰʠʨʠʥʠ ʨʽʯʥʠʭ ʢʽʣʝʮʴ ʘ1, ʘ2, ... ʘn, 

ʷʢʠʡ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʨʷʜ:  

ρ

ά
ὥȟ
ρ

ά
ὥȟȣ

ρ

ά
ὥȟ 

ʧʦʪʽʤ ʨʷʜ ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʯʘʩʪʠʥʠ ( ), ʜʝ m ï ʯʠʩʣʦ ʨʦʢʽʚ ʦʩʝʨʝʜʥʝʥʥʷ, ʧʨʠ 

m<n. ʋ ʢʦʞʥʫ ʯʘʩʪʠʥʫ ʚʭʦʜʷʪʴ ʟʛʣʘʜʞʝʥʽ ʚʠʭʽʜʥʽ ʨʷʜʠ  ʰʠʨʠʥʠ ʨʽʯʥʠʭ ʢʽʣʝʮʴ, 

ʧʦ 5ï10ï30-ʨʽʯʥʠʤ ʟʤʽʥʥʠʤ  ʩʝʨʝʜʥʽʤ. 
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ɼʣʷ ʙʽʣʴʰ ʧʦʚʥʦʛʦ ʫʩʫʥʝʥʥʷ ʥʝ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʧʨʠ ʜʘʥʦʤʫ ʩʧʦʩʦʙʽ 

ʟʛʣʘʜʞʫʚʘʥʥʷ ʘʙʩʦʣʶʪʥʫ ʰʠʨʠʥʫ ʢʦʞʥʦʛʦ ʨʽʯʥʦʛʦ ʰʘʨʫ ʚ ʤʤ ʚʠʨʘʞʘʶʪʴ ʫ 

ʚʠʛʣʷʜʽ ʚʽʜʥʦʩʥʦʛʦ ʽʥʜʝʢʩʫ ʚ ʯʘʩʪʢʘʭ ʚʽʜ ʚʝʣʠʯʠʥʠ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʰʠʨʠʥʠ 

ʨʽʯʥʦʛʦ ʰʘʨʫ ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ ʯʘʩʫ ʜʦʩʣʽʜʞʝʥʴ. ɯʥʜʝʢʩ ʰʠʨʠʥʠ ʨʽʯʥʦʛʦ ʰʘʨʫ 

ʜʘʥʦʛʦ ʨʦʢʫ ʘn ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

Ὅ 
ὥ

ὦ
 ȟ 

ʜʝ I ï ʽʥʜʝʢʩ ʰʠʨʠʥʠ  ʨʽʯʥʦʛʦ ʰʘʨʫ, b ï ʩʝʨʝʜʥʷ ʰʠʨʠʥʘ ʨʽʯʥʦʛʦ ʰʘʨʫ ʟʘ 

ʚʝʩʴ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʥʷ, an  ï ʰʠʨʠʥʘ ʨʽʯʥʦʛʦ ʰʘʨʫ ʜʘʥʦʛʦ ʨʦʢʫ. 

ɼʘʥʠʡ ʤʝʪʦʜ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʩʧʦʯʘʪʢʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʽʦʜʠʯʥʝ 

ʟʛʣʘʜʞʫʚʘʥʥʷ ʧʦ 11ï20ï30 ʨʦʢʘʤ, ʧʦʪʽʤ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʚʽʜʥʦʩʥʽ ʽʥʜʝʢʩʠ, ʘʙʦ 

ʤʦʜʫʣʴʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʰʣʷʭʦʤ ʧʦʜʽʣʫ ʰʠʨʠʥʠ  ʧʨʠʨʦʩʪʫ ʜʘʥʦʛʦ ʨʦʢʫ ʥʘ 

ʩʝʨʝʜʥʶ ʚʝʣʠʯʠʥʫ ʨʽʯʥʦʛʦ ʧʨʠʨʦʩʪʫ ʟʘ ʧʝʨʽʦʜ ʟʛʣʘʜʞʫʚʘʥʥʷ. 

ʇʨʠ ʜʝʥʜʨʦʽʥʜʠʢʘʮʽʡʥʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʜʝʨʝʚ ʽ ʜʝʨʝʚʦʩʪʘʥʽʚ ʙʽʣʴʰ ʜʦʩʪʦʚʽʨʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʨʽʯʥʦʛʦ 

ʧʨʠʨʦʩʪʫ ʜʝʨʝʚʠʥʠ ʻ ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʨʽʯʥʦʛʦ ʰʘʨʫ, ʥʽʞ ʡʦʛʦ 

ʰʠʨʠʥʘ (ɸʣʝʢʩʻʻʚ, 2003). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʰʠʨʠʥʘ ʨʽʯʥʦʛʦ ʧʨʠʨʦʩʪʫ ʜʝʨʝʚʠʥʠ 

ʧʦʟʠʪʠʚʥʦ ʢʦʨʝʣʶʻ ʟ ʧʣʦʱʝʶ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʨʽʯʥʦʛʦ ʢʽʣʴʮʷ ʣʠʰʝ 

ʧʨʦʪʷʛʦʤ ʙʣʠʟʴʢʦ 1/3 ʧʽʟʥʴʦʾ ʯʘʩʪʠʥʠ ʚʩʴʦʛʦ ʯʘʩʦʚʦʛʦ ʨʷʜʫ, ʷʢʠʡ ʘʥʘʣʽʟʫʻʴʪʩʷ. 

ɿʘʣʝʞʥʽʩʪʴ ʨʘʜʽʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ ʚʽʜ ʜʽʘʤʝʪʨʫ ʜʝʨʝʚʘ ʥʘ ʨʽʟʥʽʡ ʚʠʩʦʪʽ 

ʩʪʦʚʙʫʨʘ ï ʢʦʨʝʣʷʮʽʷ (R), ʤʘʻ ʧʨʷʤʦʣʽʥʽʡʥʠʡ ʭʘʨʘʢʪʝʨ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʧʦʰʢʦʜʞʝʥʥʷ ʜʝʨʝʚ, ʮʷ ʟʘʣʝʞʥʽʩʪʴ ʩʪʘʻ ʩʣʘʙʰʦʶ. ɺ ʥʝʧʦʰʢʦʜʞʝʥʠʭ 

ʜʝʨʝʚʦʩʪʘʥʘʭ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʢʣʘʜʘʻ  R = 0.70ï0.75, ʚ 

ʧʦʤʽʨʥʦ ʧʦʰʢʦʜʞʝʥʠʭ ï R = 0.5ï0.55, ʚ ʩʠʣʴʥʦ ʧʦʰʢʦʜʞʝʥʠʭ ï R = 0.3ï0.33. ɺ 

ʫʤʦʚʘʭ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʚʪʨʘʪʠ ʨʘʜʽʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ ʟʙʽʣʴʰʫʶʪʴʩʷ ʫ ʙʽʣʴʰ 

ʚʠʩʦʢʠʭ ʜʝʨʝʚ. ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʚôʷʟʢʫ ʤʽʞ ʨʘʜʽʘʣʴʥʠʤ ʧʨʠʨʦʩʪʦʤ ʜʝʨʝʚ ʽ 

ʜʝʨʝʚʦʩʪʘʥʽʚ ʡ ʩʪʫʧʝʥʝʤ ʾʭ ʫʰʢʦʜʞʝʥʥʷ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʫʥʢʮʽʶ 

ɻʦʤʧʝʨʪʮʘ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʣʘʩʫ ʧʦʰʢʦʜʞʝʥʥʷ ʜʝʨʝʚ ʧʘʜʽʥʥʷ ʾʭ ʨʘʜʽʘʣʴʥʦʛʦ 

ʧʨʠʨʦʩʪʫ ʤʘʻ  ʥʝʣʽʥʽʡʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʪʨʠ ʩʪʘʜʽʾ: ʙʫʬʝʨʥʫ, ʩʪʘʜʽʶ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʨʝʘʢʮʽʾ ʽ ʩʪʘʜʽʶ ʫʧʦʚʽʣʴʥʝʥʦʾ ʨʝʘʢʮʽʾ (ɸʣʝʢʩʻʻʚ, 1993). 

ʇʨʠ ʜʝʥʜʨʦʽʥʜʠʢʘʮʽʾ ʤʦʞʣʠʚʠʭ ʟʤʽʥ ʢʣʽʤʘʪʫ ʚʠʧʨʘʚʜʘʚ ʩʝʙʝ ʤʝʪʦʜ 

ʝʢʦʣʦʛʽʯʥʦʾ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʨʦʩʪʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʧʨʠ ʷʢʦʤʫ ʧʦʚʥʽʩʪʶ ʡ ʦʙôʻʢʪʠʚʥʦ 

ʚʠʜʘʣʷʻʪʴʩʷ ʟ ʘʥʘʣʽʟʫ ʚʧʣʠʚ ʥʘ ʜʠʥʘʤʽʢʫ ʨʘʜʽʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ ʪʘʢʦʛʦ 

ʚʘʞʣʠʚʦʛʦ ʬʘʢʪʦʨʘ ʷʢ ʥʝʦʜʥʘʢʦʚʠʡ ʚʽʢ ʜʝʨʝʚ. ʅʘ ʦʩʥʦʚʽ ʪʘʢʦʛʦ ʘʥʘʣʽʟʫ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʶʚʘʪʠ ʚʧʣʠʚ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ 

ʥʘ ʧʨʠʨʽʩʪ ʜʝʨʝʚ ʟʘ ʦʢʨʝʤʠʤʠ ʚʽʢʦʚʠʤʠ ʛʨʫʧʘʤʠ (ɸʣʝʢʩʻʻʚ, 2003).  
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ʆʪʞʝ, ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʽʯʥʠʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʚʠʚʯʠʪʠ ʟʤʽʥʠ ʢʣʽʤʘʪʠʯʥʠʭ 

ʫʤʦʚ ʥʘ ɿʝʤʣʽ  ʽ ʚʧʣʠʚ ʨʽʟʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʽ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʜʝʨʝʚʥʽ 

ʨʦʩʣʠʥʠ ʽ ʣʽʩʦʚʽ ʝʢʦʩʠʩʪʝʤʠ. ʊʘʢ, ʚʩʪʘʥʦʚʣʝʥʘ ʥʘʜʽʡʥʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʨʽʚʥʝʤ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʬʪʦʨʦʤ ʽ ʟʥʠʞʝʥʥʷʤ ʨʘʜʽʘʣʴʥʦʛʦ ʨʽʯʥʦʛʦ ʧʨʠʨʦʩʪʫ ʫ 

ʩʦʩʥʠ, ʤʦʜʨʠʥʠ ʽ ʷʣʠʥʠ. ʈʦʟʨʦʙʣʝʥʽ ʜʝʷʢʽ ʤʝʪʦʜʠʯʥʽ ʧʨʘʚʠʣʘ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʥʘʜʽʡʥʦʩʪʽ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʽʯʥʦʛʦ ʤʝʪʦʜʫ ʙʽʦʽʥʜʠʢʘʮʽʾ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ. ɺʽʥ 

ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʱʝ ʡ ʪʦʤʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʟʥʠʞʝʥʥʷ ʧʨʠʨʦʩʪʫ 

ʜʝʨʝʚʠʥʠ ʟʘ ʨʽʢ ʽ, ʦʪʞʝ, ʝʢʦʥʦʤʽʯʥʽ ʟʙʠʪʢʠ ʚʽʜ  ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ, ʡ 

ʦʜʥʦʯʘʩʥʦ ʦʮʽʥʶʚʘʪʠ ʩʪʘʥ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ.  

ɿʘ ʚʤʽʩʪʦʤ ʜʝʷʢʠʭ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʨʽʯʥʠʭ ʢʽʣʴʮʷʭ ʧʨʠʨʦʩʪʫ ʜʝʨʝʚʠʥʠ 

ʪʘʢʦʞ ʤʦʞʥʘ ʩʫʜʠʪʠ ʧʨʦ ʩʪʫʧʽʥʴ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʦʩʣʠʥʠ ʚ ʤʠʥʫʣʦʤʫ 

ʟʘ ʨʦʢʘʤʠ. ʏʘʩʪʦ ʧʨʦ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʩʫʜʷʪʴ ʟʘ  ʘʥʘʣʽʟʦʤ ʟʦʣʠ ʢʽʨʢʠ, ʛʽʣʦʢ, 

ʣʠʩʪʢʽʚ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ. 

 

ʆʮʽʥʢʘ ʩʪʫʧʝʥʷ ʚʧʣʠʚʫ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʜʝʨʝʚʥʽ ʨʦʩʣʠʥʠ 

ʇʨʠ ʦʮʽʥʮʽ ʚʧʣʠʚʫ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʜʝʨʝʚ 

ʚʠʜʽʣʷʶʪʴ ʥʘʩʪʫʧʥʽ ʛʦʣʦʚʥʽ ʯʠʥʥʠʢʠ:  

1) ʟʘʛʘʣʴʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʚʠʢʠʜʘʤʠ ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ; 

 2) ʚʠʢʠʜʠ ʘʚʪʦʤʦʙʽʣʽʚ, ʚʧʣʠʚ ʷʢʠʭ ʥʘ ʨʦʩʣʠʥʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʜʜʘʣʝʥʦʩʪʽ 

ʧʦʩʘʜʦʢ ʚʽʜ ʧʨʦʾʞʜʞʦʾ ʯʘʩʪʠʥʠ ʜʦʨʦʛʠ, ʚʝʣʠʯʠʥʠ ʘʚʪʦʤʘʛʽʩʪʨʘʣʽ, ʱʦ ʻ 

ʧʦʢʘʟʥʠʢʦʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʭʫ ʧʦ ʥʽʡ ʪʨʘʥʩʧʦʨʪʫ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʢʽʣʴʢʦʩʪʽ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ;  

3) ʭʘʨʘʢʪʝʨ ˇʨʫʥʪʫ, ʽʥʜʠʢʘʪʦʨʦʤ ʷʢʦʛʦ ʻ ʩʪʘʥ ʞʠʚʦʛʦ ʥʘʜˇʨʫʥʪʦʚʦʛʦ 

ʧʦʢʨʠʚʫ ʚ ʟʦʥʽ ʧʨʦʝʢʮʽʾ ʜʝʨʝʚ. 

ʇʨʠʡʥʷʪʘ ʥʘʩʪʫʧʥʘ ʛʨʘʜʘʮʽʷ ʩʪʫʧʝʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʩʪʘʮʽʦʥʘʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʟʘ ʢʽʣʴʢʽʩʪʶ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ (ɻʝʨʘʩʠʤʦʚ, 2003): 

1 ï ʜʫʞʝ ʩʣʘʙʢʝ ʟʘʙʨʫʜʥʝʥʥʷ ï ʤʝʥʰʝ 20 ʪ/ʢʤ2; 

2 ï ʩʣʘʙʢʝ ʟʘʙʨʫʜʥʝʥʥʷ ï 20ï40 ʪ/ʢʤ2; 

3 ï ʩʝʨʝʜʥʻ ʟʘʙʨʫʜʥʝʥʥʷ ï 40ï80 ʪ/ʢʤ2; 

4 ï ʩʠʣʴʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ï ʙʽʣʴʰʝ 80 ʪ/ʢʤ2. 

ɺʝʣʠʯʠʥʘ ʘʚʪʦʤʘʛʽʩʪʨʘʣʝʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʭʫ 

ʧʦ ʥʠʤ ʘʚʪʦʤʦʙʽʣʽʚ: 

1 ï ʘʚʪʦʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʨʫʭʫ ʤʝʥʰʝ 500 ʘʚʪ./ʛʦʜ. ï ʚʫʣʠʮʽ 

ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ; 

2 ï ʜʦʨʦʛʠ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʨʫʭʫ ʚʽʜ 500 ʜʦ 1500 ʘʚʪ./ʛʦʜ. ï ʚʫʣʠʮʽ 

ʨʘʡʦʥʥʦʛʦ ʟʥʘʯʝʥʥʷ; 
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3 ï ʜʦʨʦʛʠ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʨʫʭʫ 1500ï3000 ʘʚʪ./ʛʦʜ. ï ʤʘʛʽʩʪʨʘʣʴʥʽ ʚʫʣʠʮʽ 

ʟʘʛʘʣʴʥʦʤʽʩʴʢʦʛʦ ʟʥʘʯʝʥʥʷ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʨʫʭʫ; 

4 ï ʜʦʨʦʛʠ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʨʫʭʫ ʧʦʥʘʜ 3000 ʘʚʪ./ʛʦʜ. ï ʤʘʛʽʩʪʨʘʣʴʥʽ ʜʦʨʦʛʠ 

ʰʚʠʜʢʽʩʥʦʛʦ ʨʫʭʫ, ʤʘʛʽʩʪʨʘʣʴʥʽ ʚʫʣʠʮʽ ʟʘʛʘʣʴʥʦʤʽʩʴʢʦʛʦ ʟʥʘʯʝʥʥʷ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʨʫʭʫ. 

ʉʪʘʥ ʞʠʚʦʛʦ ʥʘʜˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʦʮʽʥʶʻʪʴʩʷ ʟʘ ʩʪʫʧʝʥʝʤ ʡʦʛʦ 

ʜʝʛʨʘʜʘʮʽʾ: 

0 ï ʥʝʧʦʨʫʰʝʥʠʡ ï ʧʽʜʩʪʠʣʢʘ ʽ ˇʨʫʥʪ ʥʝ ʧʦʨʫʰʝʥʽ, ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ 

ʪʨʘʚ'ʷʥʦʛʦ ʧʦʢʨʠʚʫ 60 %, ʨʫʜʝʨʘʣʴʥʽ ʚʠʜʠ ʚʽʜʩʫʪʥʽ, ʤʝʨʝʞʽ ʩʪʝʞʦʢ ʥʝʤʘʻ; 

1 ï ʩʣʘʙʦ ʧʦʨʫʰʝʥʠʡ ï ʚ ʧʽʜʩʪʠʣʮʽ ʽ ˇʨʫʥʪʽ ʻ ʩʣʽʜʠ ʧʦʨʫʰʝʥʴ, ʧʨʦʝʢʪʠʚʥʝ 

ʧʦʢʨʠʪʪʷ ʪʨʘʚ'ʷʥʦʛʦ ʧʦʢʨʠʚʫ ʜʦ 40 %, ʦʜʠʥʠʯʥʦ ʧʨʠʩʫʪʥʽ ʙʫʨ'ʷʥʠʩʪʽ ʚʠʜʠ, 

ʧʣʦʱʘ ʩʪʝʞʢʦʚʦʾ  ʤʝʨʝʞʽ ʥʝ ʧʝʨʝʚʠʱʫʻ 10 %; 

2 ï ʩʝʨʝʜʥʴʦ ʧʦʨʫʰʝʥʠʡ ï ʧʽʜʩʪʠʣʢʘ ʧʦʨʫʰʝʥʘ, ˇʨʫʥʪ ʫʱʽʣʴʥʝʥʠʡ, ʯʘʩʪʢʘ 

ʙʫʨôʷʥʠʩʪʠʭ ʚʠʜʽʚ ʜʦ 10 %, ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ ʪʨʘʚ'ʷʥʦʛʦ ʧʦʢʨʠʚʫ ʜʦ 30 %, 

ʧʣʦʱʘ ʩʪʝʞʦʢ ï 20ï30 %; 

3 ï ʩʠʣʴʥʦ ʧʦʨʫʰʝʥʠʡ ï ʧʽʜʩʪʠʣʢʠ ʥʝʤʘʻ, ˇʨʫʥʪ ʫʱʽʣʴʥʝʥʠʡ, ʜʣʷ ʪʨʘʚʦʩʪʦʶ 

ʭʘʨʘʢʪʝʨʥʽ ʦʟʥʘʢʠ ʦʣʫʛʦʚʽʥʥʷ, ʡʦʛʦ ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ ï 10ï15 %, ʜʦʤʽʥʫʶʪʴ 

ʨʫʜʝʨʘʣʴʥʽ ʚʠʜʠ, ʧʣʦʱʘ ʩʪʝʞʦʢ ï 50ï60 %; 

4 ï ʜʝʛʨʘʜʦʚʘʥʠʡ ï ˇʨʫʥʪ ʩʠʣʴʥʦ ʫʱʽʣʴʥʝʥʠʡ, ʧʽʜʩʪʠʣʢʘ ʽ ʥʘʜˇʨʫʥʪʦʚʠʡ 

ʧʦʢʨʠʚ ʧʦʚʥʽʩʪʶ ʚʽʜʩʫʪʥʽ. 

ʉʪʫʧʽʥʴ ʚʧʣʠʚʫ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʩʪʘʥ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʜʝʨʝʚ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʩʝʨʝʜʥʻ ʽʟ ʟʥʘʯʝʥʴ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʩʘʜʞʝʥʥʷ (ɻʝʨʘʩʠʤʦʚ, 2003): 

Ὅ  
ὲ

ὔ
 ȟ 

ʜʝ ɯn ï ʽʥʜʝʢʩ ʚʧʣʠʚʫ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʜʝʨʝʚʘ, N ï ʢʽʣʴʢʽʩʪʴ 

ʬʘʢʪʦʨʽʚ (ʚʢʘʟʘʥʽ ʚ ʪʘʙʣʠʮʽ  ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ï ʚ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ 4), n ï ʩʫʤʘ ʟʥʘʯʝʥʴ ʚʩʽʭ ʬʘʢʪʦʨʽʚ. 

ʗʢʱʦ ɯn ʩʪʘʥʦʚʠʪʴ ʤʝʥʰʝ 2 ʙʘʣʽʚ ï ʮʝ  ʟʦʥʘ ʟʽ ʩʣʘʙʢʠʤ ʚʧʣʠʚʦʤ ʤʽʩʴʢʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ; ʚʽʜ 2 ʜʦ 3 ʙʘʣʽʚ ï ʟ ʧʦʤʽʨʥʠʤ ʚʧʣʠʚʦʤ; 3 ʽ ʙʽʣʴʰʝ ʙʘʣʽʚ ï ʟ ʩʠʣʴʥʠʤ 

ʚʧʣʠʚʦʤ (ʪʘʙʣ. 7). 

ʇʨʠ ʩʣʘʙʢʦʤʫ ʩʪʫʧʝʥʽ ʚʧʣʠʚʫ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʞʠʪʪʻʚʠʡ ʩʪʘʥ ʜʝʨʝʚ 

ʜʦʙʨʠʡ. ɺʽʜʩʫʪʥʽ ʟʦʚʥʽʰʥʽ ʦʟʥʘʢʠ ʧʦʰʢʦʜʞʝʥʥʷ ʩʪʦʚʙʫʨʘ ʽ ʢʨʦʥʠ (ʜʝʬʦʣʽʘʮʽʷ ʽ 

ʜʝʭʨʦʤʘʮʽʷ ʭʚʦʾ ʽ ʣʠʩʪʷ ʪʨʦʭʠ ʧʝʨʝʚʠʱʫʻ 10 %), ʄʝʨʪʚʽ ʽ ʚʽʜʤʠʨʘʶʯʽ ʛʽʣʢʠ 

ʟʦʩʝʨʝʜʞʝʥʽ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʢʨʦʥʠ; ʫ ʚʝʨʭʥʽʡ ʾʾ ʯʘʩʪʠʥʽ ʛʽʣʦʢ, ʱʦ ʚʽʜʤʠʨʘʶʪʴ, 

ʥʝʤʘʻ; ʧʦʰʢʦʜʞʝʥʥʷ ʘʩʠʤʽʣʷʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ ʽʩʪʦʪʥʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʩʪʘʥ ʜʝʨʝʚʘ. 
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ʇʨʠ ʧʦʤʽʨʥʦʤʫ ʩʪʫʧʝʥʽ ʚʧʣʠʚʫ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʝʨʝʚʘ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʦʩʣʘʙʣʝʥʦʤʫ ʩʪʘʥʽ: ʫ ʚʝʨʭʥʽʡ ʧʦʣʦʚʠʥʽ ʢʨʦʥʠ ʧʨʠʩʫʪʥʽ ʜʦ 30 % ʫʩʠʭʘʶʯʠʭ 

ʛʽʣʦʢ, ʩʪʫʧʽʥʴ ʜʝʬʦʣʽʘʮʽʾ ʽ ʜʝʭʨʦʤʘʮʽʾ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 11 ʜʦ 25 %. 

ʇʨʠ ʩʠʣʴʥʦʤʫ ʩʪʫʧʝʥʽ ʚʧʣʠʚʫ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʝʨʝʚʘ (ʽʥʜʝʢʩ ʚʧʣʠʚʫ 

ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʙʽʣʴʰʝ 3 ʙʘʣʽʚ) ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʜʫʞʝ ʦʩʣʘʙʣʝʥʦʤʫ ʩʪʘʥʽ: 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʝʜʯʘʩʥʝ ʦʧʘʜʘʥʥʷ ʣʠʩʪʷ ʽ ʭʚʦʾ, ʩʪʫʧʽʥʴ ʜʝʬʦʣʽʘʮʽʾ ʽ 

ʜʝʭʨʦʤʘʮʽʾ ʜʦʩʷʛʘʻ 60 %, ʫ ʚʝʨʭʥʽʡ ʧʦʣʦʚʠʥʽ ʢʨʦʥʠ ʜʦ 60 % ʫʩʠʭʘʶʯʠʭ ʛʽʣʦʢ. 

ʇʨʠ ʜʫʞʝ ʩʠʣʴʥʦʤʫ ʩʪʫʧʝʥʽ ʚʧʣʠʚʫ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʝʨʝʚʘ 

ʧʦʯʠʥʘʶʪʴ ʚʽʜʤʠʨʘʪʠ: ʙʽʣʴʰʝ 70 % ʛʽʣʦʢ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʢʨʦʥʠ ʩʫʭʽ ʽ 

ʫʩʠʭʘʶʯʽ, ʩʪʫʧʽʥʴ ʜʝʬʦʣʽʘʮʽʾ ʽ ʜʝʭʨʦʤʘʮʽʾ ʙʽʣʴʰʝ 61 %, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʝʣʠʢʠʡ 

ʚʽʜʩʦʪʦʢ ʭʣʦʨʦʟʫ ʣʠʩʪʷ ʽ ʭʚʦʾ. 

ʋ ʧ'ʷʪʫ ʢʘʪʝʛʦʨʽʶ ʩʪʘʥʫ ʜʝʨʝʚ ʚʢʣʶʯʘʻʪʴʩʷ ʪʘʢʦʞ ʩʚʽʞʠʡ ʩʫʭʦʩʪʽʡ 

(ʩʪʘʨʠʡ ʩʫʭʦʩʪʽʡ ʟʚʠʯʘʡʥʦ ʚʠʜʘʣʷʻʪʴʩʷ ʧʨʘʮʽʚʥʠʢʘʤʠ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ). 

 

ʊʘʙʣʠʮʷ 7. ɺʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʚʧʣʠʚʫ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ  

ʥʘʩʘʜʞʝʥʥʷ 

 

ɾʠʪʪʻʚʠʡ ʩʪʘʥ 

ʜʝʨʝʚ 

ʌʘʢʪʦʨʠ ʚʧʣʠʚʫ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʥʘʩʘʜʞʝʥʥʷ 

ɸʚʪʦʤʦʙʽʣʴʥʽ 

ʚʠʢʠʜʠ 

(ʚʽʜʩʪʘʥʴ ʚʽʜ 

ʘʚʪʦʪʨʘʩ, ʤ) 

ɺʽʜʥʦʩʥʝ 

ʟʘʙʨʫʜʥʝʥʥʷ  

ʨʘʡʦʥʫ 

ʉʪʫʧʽʥʴ 

ʧʦʪʫʞʥʦʩʪʽ 

ʘʚʪʦʤʘʛʽʩʪʨʘʣʝʡ 

ʉʪʘʥ  

ʥʘʜˇʨʫʥʪʦʚʦʛʦ 

ʧʦʢʨʠʚʫ 

1 (ʟʜʦʨʦʚʽ) ɹʽʣʴʰ 25 ɼʫʞʝ ʩʣʘʙʢʝ 
ʄʘʣʽ (ʤʽʩʮʝʚʦʛʦ 

ʟʥʘʯʝʥʥʷ) 
ʅʝʧʦʨʫʰʝʥʠʡ 

2 (ʦʩʣʘʙʣʝʥʽ) 15ï25 ʉʣʘʙʢʝ 

ʉʝʨʝʜʥʽ 

(ʨʘʡʦʥʥʦʛʦ 

ʟʥʘʯʝʥʥʷ) 

ʉʣʘʙʦ 

ʧʦʨʫʰʝʥʠʡ 

3 (ʩʠʣʴʥʦ 

ʦʩʣʘʙʣʝʥʽ) 
5ï15 ʉʝʨʝʜʥʻ 

ʂʨʫʧʥʽ (ʤʽʩʴʢʦʛʦ 

ʟʥʘʯʝʥʥʷ) 

ʉʝʨʝʜʥʴʦ 

ʧʦʨʫʰʝʥʠʡ 

4 (ʚʽʜʤʠʨʘʶʯʽ) ɺʽʜ 0 ʜʦ 5 ʉʠʣʴʥʝ 
ɻʦʣʦʚʥʽ 

(ʤʘʛʽʩʪʨʘʣʴʥʽ) 

ʉʠʣʴʥʦ 

ʧʦʨʫʰʝʥʠʡ ʽ 

ʜʝʛʨʘʜʦʚʘʥʠʡ 

 

 ʆʮʽʥʢʘ ʞʠʪʪʻʚʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʫ ʤʽʩʴʢʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʧʦʚʠʥʥʘ 

ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʦʙʦʚôʷʟʢʦʚʠʡ ʝʣʝʤʝʥʪ ʧʨʦʛʨʘʤʠ ʬʽʪʦʤʦʥʠʪʦʨʠʥʛʫ 

ʫʨʙʦʩʝʨʝʜʦʚʠʱʘ. ʆʪʨʠʤʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʷʢ ʜʣʷ ʦʮʽʥʢʠ 

ʩʪʘʥʫ ʢʦʤʧʦʥʝʥʪʽʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʠʧʽʚ ʥʘʩʘʜʞʝʥʴ, ʪʘʢ ʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 
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ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ ʢʦʥʢʨʝʪʥʠʭ ʚʠʜʽʚ ʜʝʨʝʚ ʫ ʟʝʣʝʥʠʭ ʟʦʥʘʭ. ʅʘ ʪʘʢʽ ʜʘʥʽ 

ʩʧʠʨʘʶʪʴʩʷ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟʽ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤ ʽ ʧʨʦʝʢʪʽʚ ʦʟʝʣʝʥʝʥʥʷ 

ʨʽʟʥʠʭ ʬʥʢʮʽʦʥʘʣʴʥʠʟ ʟʦʥ ʤʽʩʪʘ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ʑʦ ʪʘʢʝ ʜʝʥʜʨʦʽʥʜʠʢʘʮʽʷ ʽ ʯʦʤʫ ʜʝʨʝʚʥʽ ʨʦʩʣʠʥʠ ʦʩʦʙʣʠʚʦ ʧʝʨʩʧʝʢʪʠʚʥʽ ʚ 

ʦʮʽʥʮʽ ʙʘʛʘʪʦʨʽʯʥʠʭ ʟʤʽʥ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱ? 

2. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ 

ʜʝʥʜʨʦʽʥʜʠʢʘʮʽʾ. 

3. ʏʦʤʫ ʰʢʘʣʠ ʯʫʪʣʠʚʦʩʪʽ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʜʦ ʜʽʾ ʨʷʜʫ ʘʪʤʦʩʬʝʨʥʠʭ 

ʟʘʙʨʫʜʥʶʚʘʯʽʚ, ʷʢʽ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʨʽʟʥʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ, ʯʘʩʪʦ ʥʝ ʩʧʽʚʧʘʜʘʶʪʴ?  

4. ʅʘʟʚʽʪʴ ʘʚʪʦʨʽʚ ʰʢʘʣ ʯʫʪʣʠʚʦʩʪʽ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʜʦ ʢʦʤʧʣʝʢʩʫ 

ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʜʦʚʢʽʣʣʷ ʽ ʜʦ ʦʢʨʝʤʠʭ ʛʘʟʦʧʦʜʽʙʥʠʭ ʧʦʣʶʪʘʥʪʽʚ. 

5. ʗʢʽ ʜʝʨʝʚʥʽ ʧʦʨʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʷʢ 

ʬʽʪʦʽʥʜʠʢʘʪʦʨʠ ʟ ʤʝʪʦʶ ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ? 

6. ʈʦʟʢʘʞʽʪʴ ʷʢʽ ʧʦʢʘʟʥʠʢʠ ʫ ʟʤʽʥʽ ʢʨʦʥ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʻ ʙʽʦʽʥʜʠʢʘʪʦʨʥʠʤʠ 

ʦʟʥʘʢʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ? 

7. ʗʢʽ ʭʚʦʡʥʽ ʨʦʩʣʠʥʠ ʻ ʢʨʘʱʠʤʠ ʙʽʦʽʥʜʠʢʘʪʦʨʦʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ? 

8. ʗʢʽ ʧʦʢʘʟʥʠʢʠ ʘʥʦʤʘʣʴʥʦʛʦ ʨʦʩʪʫ ʦʨʛʘʥʽʚ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʻ ʽʥʜʠʢʘʪʦʨʦʤʠ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʩʽʨʯʠʩʪʠʤ ʛʘʟʦʤ? 

9. ʗʢʽ ʧʦʢʘʟʥʠʢʠ ʬʦʨʤʫʚʘʥʥʷ ʜʝʨʝʚʠʥʠ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ 

ʟʦʥʫʚʘʥʥʽ ʪʝʭʥʦʛʝʥʥʦ ʟʘʙʨʫʜʥʝʥʠʭ ʪʝʨʠʪʦʨʽʡ? 

10. ʗʢʽ ʜʝʨʝʚʘ ʦʙʠʨʘʻʤʦ ʜʣʷ ʜʝʥʜʨʦʽʥʜʠʢʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ? 

11. ʗʢʽ ʚʠʜʠ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʽ ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ?    

12. ʗʢʠʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʚʠʚʯʠʪʠ ʟʤʽʥʠ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʥʘ ɿʝʤʣʽ ʽ ʚʧʣʠʚ 

ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʜʝʨʝʚʥʽ ʨʦʩʣʠʥʠ? 

13. ʅʘʟʚʽʪʴ ʥʘʡʙʽʣʴʰ ʜʦʩʪʦʚʽʨʥʠʡ ʧʦʢʘʟʥʠʢ ʨʽʯʥʦʛʦ ʧʨʠʨʦʩʪʫ ʜʝʨʝʚʠʥʠ ʧʨʠ 

ʜʝʥʜʨʦʽʥʜʠʢʘʮʽʡʥʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʜʝʨʝʚ ʽ ʜʝʨʝʚʦʩʪʘʥʽʚ.  

14. ʅʘʟʚʽʪʴ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʩʪʘʮʽʦʥʘʨʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʟʘ ʢʽʣʴʢʽʩʪʶ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʪ/ʢʤ2. 

15. ʗʢ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʘʚʪʦʤʘʛʽʩʪʨʘʣʽ ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʨʫʭʫ? 

16. ɿʘ ʷʢʠʤʠ ʛʨʘʜʘʮʽʷʤʠ ʦʮʽʥʶʻʪʴʩʷ ʩʪʘʥ ʞʠʚʦʛʦ ʥʘʜˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ?  

17. ʈʦʟʢʘʞʽʪʴ ʧʨʦ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʚʧʣʠʚʫ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʜʝʨʝʚʥʽ 

ʥʘʩʘʜʞʝʥʥʷ. 
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2.6.ʌʽʪʦʤʦʥʽʪʦʨʠʥʛ SO2  ʽ ʜʨʫʛʦʨʷʜʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ 

ʨʝʯʦʚʠʥ (NH3, B, Cl2 ʽ ʡʦʛʦ ʩʧʦʣʫʢʠ) 
 

ɼʽʦʢʩʠʜ ʩʽʨʢʠ (SO2) ï ʚʽʜʦʤʘ ʽ ʜʦʙʨʝ ʚʠʚʯʝʥʘ ʟʘʙʨʫʜʥʶʶʯʘ ʨʝʯʦʚʠʥʘ, ʱʦ 

ʧʦʪʨʘʧʣʷʻ ʚ ʧʦʚʽʪʨʷ ʟ ʚʠʢʠʜʘʤʠ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʧʽʜʧʨʠʻʤʩʪʚ ʦʙʨʦʙʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʧʨʠ ʦʯʠʱʝʥʥʽ ʽ ʚʠʧʣʘʚʮʽ ʤʝʪʘʣʽʚ. ʇʨʦʚʝʜʝʥʦ ʙʘʛʘʪʦ ʧʦʣʴʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʛʦʩʪʨʦʛʦ ʚʧʣʠʚʫ SO2 ʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʧʦʙʣʠʟʫ ʪʦʯʢʦʚʠʭ ʜʞʝʨʝʣ ʽ 

ʭʨʦʥʽʯʥʦʛʦ ʚʧʣʠʚʫ ʜʘʣʝʢʦ ʚʽʜ ʜʞʝʨʝʣ. ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ ʨʦʩʣʠʥʥʦʩʪʽ 

ʧʦʙʣʠʟʫ ʜʞʝʨʝʣʘ SO2  ʤʦʞʥʘ ʩʢʣʘʩʪʠ ʢʘʨʪʫ ʧʦʰʢʦʜʞʝʥʥʷ ʨʦʩʣʠʥ. ʄʝʞʽ ʟʦʥʠ ʟ 

ʫʨʘʞʝʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʥʘ ʢʘʨʪʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʤʝʞʽ ʦʙʣʘʩʪʽ ʚʧʣʠʚʫ ʜʞʝʨʝʣʘ 

SO2, ʘ ʪʘʢʦʞ ʨʦʣʴ ʧʝʨʝʚʘʞʘʶʯʠʭ ʚʽʪʨʽʚ ʽ ʪʦʧʦʛʨʘʬʽʾ ʥʘ ʜʠʩʧʝʨʩʽʶ SO2. ʗʢʱʦ 

ʜʞʝʨʝʣʦ SO2 ʦʜʠʥʠʯʥʝ, ʪʦ ʥʘ ʢʘʨʪʽ ʮʷ ʟʦʥʘ ʤʦʞʝ ʤʘʪʠ ʝʣʽʧʩʦʾʜʥʫ ʬʦʨʤʫ ʽ 

ʟʘʡʤʘʪʠ ʧʨʦʩʪʽʨ ʚ ʢʽʣʴʢʘ ʢʚʘʜʨʘʪʥʠʭ ʢʽʣʦʤʝʪʨʽʚ. ʗʢʱʦ ʧʦʦʜʠʥʦʢʠʭ ʜʞʝʨʝʣ 

ʙʘʛʘʪʦ, ʪʦ ʪʘʢʘ ʟʦʥʘ ʤʦʞʝ ʟʘʡʤʘʪʠ ʜʝʢʽʣʴʢʘ ʩʦʪʝʥ ɹʢʚʘʜʨʘʪʥʠʭ ʢʽʣʦʤʝʪʨʽʚ. 

ɺʽʜʧʦʚʽʜʥʘ ʨʝʘʢʮʽʷ ʮʽʣʦʛʦ ʨʷʜʫ ʜʝʨʝʚ, ʯʘʛʘʨʥʠʢʽʚ ʽ ʪʨʘʚ ʥʘ ʚʧʣʠʚ SO2 

ʚʽʜʦʤʘ. ʋ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʟʘ ʜʽʾ ʮʴʦʛʦ ʛʘʟʫ ʯʝʨʚʦʥʽʶʪʴ ʢʽʥʯʠʢʠ ʭʚʦʾ, ʟʥʠʞʫʻʪʴʩʷ 

ʪʨʠʚʘʣʽʩʪʴ ʾʾ ʞʠʪʪʷ,  ʘ ʪʘʢʦʞ ʟʙʽʣʴʰʫʻʪʴʩʷ ʪʦʚʱʠʥʘ ʢʫʪʠʢʫʣʠ. ʋ ʩʤʦʨʦʜʠʥʠ ʽ 

ʛʦʨʪʝʥʟʽʾ ʩʽʨʯʠʩʪʠʡ ʛʘʟ ʚʠʢʣʠʢʘʻ ʧʦʷʚʫ ʯʝʨʚʦʥʠʭ ʧʣʷʤ ʥʘ ʣʠʩʪʢʘʭ, ʫ ʦʞʠʥʠ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʤʽʞʞʠʣʢʦʚʝ ʟʥʝʙʘʨʚʣʝʥʥʷ ʣʠʩʪʢʽʚ ʟ ʧʦʙʫʨʽʥʥʷʤ, ʫ ʦʨʣʷʢʘ 

ʟʚʠʯʘʡʥʦʛʦ ï ʯʝʨʚʦʥʫʚʘʪʠʡ ʥʝʢʨʦʟ ʧʦ ʢʨʘʷʤ ʣʠʩʪʢʽʚ. ʋ ʪʦʥʢʦʥʦʛʘ ʟʚʠʯʘʡʥʦʛʦ 

ʟô̫ʚʣʷʶʪʴʩʷ ʩʚʽʪʣʦ-ʢʦʨʠʯʥʝʚʽ ʘʙʦ ʙʽʣʷʩʪʽ ʩʤʫʛʠ ʟ ʦʙʦʭ ʙʦʢʽʚ ʣʠʩʪʢʘ ʧʦʙʣʠʟʫ 

ʮʝʪʨʘʣʴʥʦʾ ʞʠʣʢʠ, ʷʢʘ ʟʘʣʠʰʘʻʪʴʩʷ ʟʝʣʝʥʦʶ. ʄʽʞʞʠʣʢʦʚʽ ʭʣʦʨʦʟʠ ʽ ʥʝʢʨʦʟʠ ʟʘ 

ʜʽʾ SO2 ʫʪʚʦʨʶʶʪʴʩʷ ʫ ʣʶʮʝʨʥʠ, ʛʨʝʯʢʠ, ʧʦʜʦʨʦʞʥʠʢʘ ʚʝʣʠʢʦʛʦ, ʢʦʥʶʰʠʥʠ 

ʽʥʢʘʨʥʘʪʥʦʾ. ʋ ʣʽʱʠʥʠ ʟʚʠʯʘʡʥʦʾ ʧʦʰʢʦʜʞʫʶʪʴʩʷ ʣʠʩʪʢʠ ʟʘ ʭʨʦʥʽʯʥʦʾ ʜʽʾ ʥʘʚʽʪʴ 

ʥʝʚʝʣʠʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ  ʩʽʨʯʠʩʪʦʛʦ ʛʘʟʫ. ʋ ʷʣʠʥ ʟʚʠʯʘʡʥʦʾ ʽ ʢʦʣʶʯʦʾ ʭʚʦʷ ʙʫʨʽʻ 

ʽ ʦʧʘʜʘʻ, ʫ ʩʦʩʥʠ ɺʝʡʤʫʪʦʚʘ ʙʫʨʽʻ ʚʩʷ ʭʚʦʷ. ʍʨʦʥʽʯʥʠʡ ʚʧʣʠʚ SO2 ʚʠʢʣʠʢʘʻ 

ʭʣʦʨʦʟ ʘʙʦ ʟʥʝʙʘʨʚʣʝʥʥʷ ʣʠʩʪʢʽʚ ʽ ʟʤʽʥʫ ʾʭ ʟʘʙʘʨʚʣʝʥʥʷ ʜʦ ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ, ʫ 

ʭʚʦʡʥʠʭ ʨʦʩʣʠʥ ï ʧʦʯʝʨʚʦʥʽʥʥʷ ʭʚʦʾʥʦʢ ʚʽʜ ʢʽʥʯʠʢʘ ʜʦ ʦʩʥʦʚʠ. ʇʨʠʢʣʘʜʠ 

ʫʨʘʞʝʥʥʷ ʜʽʦʢʩʠʜʦʤ ʩʽʨʢʠ ʣʠʩʪʢʽʚ ʜʝʷʢʠʭ ʨʦʩʣʠʥ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 25. ʋ ʩʦʩʥʠ 

ʟʚʠʯʘʡʥʦʾ ʟʤʝʥʰʫʶʪʴʩʷ ʨʦʟʤʽʨʠ ʰʠʰʦʢ, ʾʭ ʤʘʩʘ ʽ ʢʽʣʴʢʽʩʪʴ ʥʘʩʽʥʥʷ. 

ʌʽʪʦʤʦʥʽʪʦʨʠʥʛ SO2 ʪʘ ʽʥʰʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʜʫʞʝ ʜʦʢʣʘʜʥʦ ʦʧʠʩʘʣʠ 

ʄʝʥʥʽʥʛ ʽ ʌʝʜʝʨ (1988). 

  

ɺʠʟʥʘʯʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ʫ ʚʠʱʠʭ ʨʦʩʣʠʥ ʟʘ ʜʽʾ SO2  

ɭ ʯʠʤʘʣʦ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʧʣʠʚ SO2 ʥʘ ʨʦʩʣʠʥʠ, ʷʢʘ ʦʪʨʠʤʘʥʘ ʷʢ ʫ 

ʧʨʠʨʦʜʥʠʭ, ʪʘʢ ʽ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʫʤʦʚʘʭ. ʆʧʫʙʣʽʢʦʚʘʥʦ ʙʘʛʘʪʦ ʧʝʨʝʣʽʢʽʚ ʽ 
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ʪʘʙʣʠʮʴ, ʚ ʷʢʠʭ ʨʦʩʣʠʥʠ ʨʘʥʞʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʾʭ ʚʽʜʥʦʩʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʜʦ SO2.  

ɼʘʥʽ ʟ ʯʫʪʣʠʚʦʩʪʽ ʨʦʩʣʠʥ ʜʦ SO2 ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 6. ʆʟʥʘʢʠ ʫʰʢʦʜʞʝʥʥʷ ʨʦʩʣʠʥ 

ʫ ʨʝʟʫʣʴʪʘʪʽ ʛʦʩʪʨʦʛʦ ʽ ʭʨʦʥʽʯʥʦʛʦ ʚʧʣʠʚʫ SO2 ʦʧʠʩʫʶʪʴʩʷ ʚ ʨʷʜʽ ʨʦʙʽʪ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʰʢʦʜʞʝʥʥʷ ʨʦʩʣʠʥ SO2 ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʯʽʪʢʝ ʫʷʚʣʝʥʥʷ 

ʧʨʦ ʪʝ, ʷʢʽ ʚʠʜʠ ʽ ʩʦʨʪʠ ʨʦʩʣʠʥ ʫʨʘʞʫʶʪʴʩʷ SO2 ʽ ʥʘ ʷʢʦʤʫ ʝʪʘʧʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ 

ʧʝʨʽʦʜʫ ʚʦʥʠ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʽ ʜʦ ʜʽʾ SO2 ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ. ʋ ʪʘʙʣ. 8 

ʥʘʚʝʜʝʥʦ ʜʝʷʢʽ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʙʽʦʽʥʜʠʢʘʪʦʨʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʫ ʧʝʚʥʽ ʧʝʨʽʦʜʠ ʚʝʛʝʪʘʮʽʾ. ɻʦʩʪʨʘ ʜʽʷ SO2 ʥʘ ʜʝʷʢʽ 

ʨʦʩʣʠʥʠ ʤʦʞʝ ʙʫʪʠ ʜʫʞʝ ʪʠʧʦʚʦʶ, ʘ ʾʾ ʥʘʩʣʽʜʢʠ ʧʨʦʛʥʦʟʦʚʘʥʠʤʠ. ɺʧʣʠʚ, 

ʦʩʦʙʣʠʚʦ ʭʨʦʥʽʯʥʠʡ, ʥʘ ʽʥʰʽ ʨʦʩʣʠʥʠ ʤʦʞʝ ʙʫʪʠ ʥʝ ʥʘʩʪʽʣʴʢʠ ʷʚʥʠʤ. 

 

ʊʘʙʣʠʮʷ 8. ɹʽʦʽʥʜʠʢʘʪʦʨʠ, ʱʦ ʯʫʪʣʠʚʽ ʜʦ ʜʽʾ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʦ̔ʢʩʠʜʫ 

ʩʽʨʢʠ ʚ ʧʝʚʥʽ ʧʝʨʽʦʜʠ ʚʝʛʝʪʘʮʽʾ 

ɺʝʩʥʘ,  ʨʘʥʥʻ ʣʽʪʦ ʃʽʪʦ ʇʽʟʥʻ ʣʽʪʦ 

ʊʦʥʢʦʥʽʛ ʦʜʥʦʨʽʯʥʠʡ 

ɻʽʨʯʠʮʷ 

ʌʽʘʣʢʘ 

ʎʠʥʽʷ 

ʇʘʧʦʨʦʪʴ ʦʨʣʷʢ 

ʆʞʠʥʘ ʽ ʤʘʣʠʥʘ 

ɺʠʥʦʛʨʘʜ ʣʠʩʷʯʠʡ 

ʗʙʣʫʥʷ ʜʠʢʘ ʽ ʷʙʣʫʥʷ 

ʊʦʧʦʣʷ ʦʩʠʢʦʧʦʜʽʙʥʘ 

ʗʩʝʥʴ ʘʤʝʨʠʢʘʥʩʴʢʠʡ 

ɹʝʨʝʟʘ ʧʦʚʠʩʣʘ 

ʃʶʮʝʨʥʘ 

ʗʯʤʽʥʴ ʟʚʠʯʘʡʥʠʡ 

ɻʨʝʯʢʘ ʧʦʩʽʚʥʘ 

ʉʘʣʘʪ ʝʥʜʠʚʽʡ 

ɻʘʨʙʫʟ  ʧʝʧʦ 

ɻʘʨʙʫʟ ʟʚʠʯʘʡʥʠʡ 

  

ʉʦʩʥʘ  ɺʝʡʤʫʪʦʚʘ 

ʉʦʩʥʘ  ɹʘʥʢʩʘ 

ʗʣʠʥʘ ʻʚʨʦʧʝʡʩʴʢʘ 

 

ʆʟʥʘʢʠ ʫʰʢʦʜʞʝʥʥʷ. ʇʦʷʚʘ ʥʘ ʣʠʩʪʽ ʨʦʩʣʠʥ, ʱʦ ʯʫʪʣʠʚʽ ʜʦ ʚʧʣʠʚʫ SO2, 

ʭʘʨʘʢʪʝʨʥʠʭ ʧʦʟʥʘʯʦʢ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ SO2 ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ (ʨʠʩ. 

26). ʅʘ ʩʪʘʥʮʽʷʭ ʤʦʥʽʪʦʨʠʥʛʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ SO2 ʚ ʧʦʚʽʪʨʽ ʽ 

ʟʘʣʝʞʥʦʩʪʽ ʩʪʫʧʝʥʷ ʧʦʰʢʦʜʞʝʥʥʷ ʨʦʩʣʠʥ ʚʽʜ ʮʽʻʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʦʨʷʜ ʟ 

ʧʨʠʣʘʜʘʤʠ ʽʥʦʜʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ, ʷʢ ʯʠʩʣʦ ʚʠʧʘʜʢʽʚ ʽ ʩʪʫʧʽʥʴ 

ʧʦʰʢʦʜʞʝʥʥʷ ʨʦʩʣʠʥ, ʯʫʪʣʠʚʠʭ ʜʦ ʚʧʣʠʚʫ SO2. ʉ.ʅ. ʃʽʥʮʦʥʫ ʚʜʘʣʦʩʷ ʦʪʨʠʤʘʪʠ 

ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʚʤʽʩʪʦʤ SO2 ʚ ʧʦʚʽʪʨʽ (ʜʘʥʥʽ ʦʪʨʠʤʘʥʽ ʥʘ ʩʪʘʥʮʽʷʭ ʟ 

ʘʚʪʦʤʘʪʠʯʥʠʤʠ ʧʨʦʙʦʚʽʜʙʽʨʥʠʢʘʤʠ ʧʦʚʽʪʨʷ) ʽ ʩʪʫʧʝʥʝʤ ʧʦʰʢʦʜʞʝʥʥʷ SO2 ʩʦʩʥʠ 

ɺʝʡʤʫʪʦʚʘ. ʅʘ ʧʽʜʩʪʘʚʽ ʩʪʫʧʝʥʷ ʧʦʰʢʦʜʞʝʥʥʷ ʜʝʨʝʚ ʪʘ ʜʘʥʠʭ ʟ ʚʽʜʙʦʨʫ ʧʨʦʙ 

ʧʦʚʽʪʨʷ ʚʽʥ ʚʠʟʥʘʯʠʚ ʪʨʠ ʟʦʥʠ ʜʦʩʣʽʜʞʝʥʴ: ʚʥʫʪʨʽʰʥʶ, ʧʨʦʤʽʞʥʫ ʽ ʟʦʚʥʽʰʥʶ ï ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʜʩʪʘʥʽ ʚʽʜ ʜʞʝʨʝʣ SO2. 
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ʋʨʘʞʝʥʥʷ ʣʠʩʪʢʽʚ ʧʫʘʥʩʝʪʽʾ SO2 ʇʦʚʥʝ ʫʨʘʞʝʥʥʷ ʨʦʩʣʠʥ ʩʦʩʥʠ 

ʟʚʠʯʘʡʥʦʾ SO2 

 

ʋʨʘʞʝʥʥʷ ʣʠʩʪʢʽʚ ʧʘʧʦʨʦʪʽ 

ʦʨʣʷʢʘ SO2 

 

ʋʨʘʞʝʥʥʷ ʣʠʩʪʢʽʚ ʢʣʝʥʘ 

ʛʦʩʪʨʦʣʠʩʪʦʛʦ SO2 

ʈʠʩ. 26. ʋʨʘʞʝʥʥʷ ʣʠʩʪʢʽʚ ʨʦʩʣʠʥ ʩʽʨʯʠʩʪʠʤ ʘʥʛʽʜʨʠʜʦʤ 

 

ʍʽʤʽʯʥʠʡ ʘʥʘʣʽʟ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʙʽʣʴʰʦʩʪʽ ʽʥʰʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʧʦʚʽʪʨʷ 

ʨʝʯʦʚʠʥ ʩʽʨʢʘ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʚʠʱʠʭ ʨʦʩʣʠʥ. ɺʝʣʠʢʘ ʯʘʩʪʠʥʘ 

ʩʽʨʢʠ ʥʘʜʭʦʜʠʪʴ ʚ ʥʠʭ ʟ̔ ˇʨʫʥʪʫ. ʆʜʥʘʢ ʪʨʘʚ'ʷʥʠʩʪʽ ʽ ʜʝʨʝʚʥʽ ʨʦʩʣʠʥʠ ʟʜʘʪʥʽ 

ʘʢʫʤʫʣʶʚʘʪʠ ʩʽʨʢʫ ʰʣʷʭʦʤ ʧʦʛʣʠʥʘʥʥʷ ʣʠʩʪʷʤ SO2 ʟ ʧʦʚʽʪʨʷ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ 

ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʦʩʚʽʪʣʝʥʥʷ ʽ ʚʠʩʦʪʠ 

ʨʦʩʣʠʥʠ ʘʙʦ ʥʘʤʝʪʫ. ʆʩʢʽʣʴʢʠ ʩʽʨʢʘ ʘʢʫʤʫʣʶʻʪʴʩʷ ʚ ʨʦʩʣʠʥʥʠʭ ʪʢʘʥʠʥʘʭ, ʪʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʾʾ ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ 

(ʘʙʦ ʩʫʣʴʬʘʪʫ) ʚ ʪʢʘʥʠʥʘʭ ʨʦʩʣʠʥ.   
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ɺʘʥ ʈʝʡ ʚʠʟʥʘʯʠʚ ʚʤʽʩʪ ʩʽʨʢʠ ʚ ʪʨʘʚ'ʷʥʠʩʪʠʭ ʨʦʩʣʠʥʘʭ, ʷʢʽ ʨʦʩʪʫʪʴ ʥʘ 

ʜʽʣʷʥʢʘʭ ʙʽʦʤʦʥʽʪʦʨʠʥʛʫ ʚ ɻʦʣʣʘʥʜʽʾ, ʽ ʨʦʟʨʘʭʫʚʘʚ ʡʦʛʦ ʫ ʚʽʜʩʦʪʢʘʭ ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ. ɼ. ʃʽʥʝʣʣ ʢʘʨʪʫʚʘʚ ʧʦʰʠʨʝʥʥʷ SO2 ʚ ʐʚʝʮʽʽ ʥʘ 

ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ ʧʨʦ ʚʤʽʩʪ ʩʽʨʢʠ ʚ ʣʠʩʪʽ ʙʝʨʝʟʠ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʥʝʬʝʣʦʤʝʪʨʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʱʽʣʴʥʦʩʪʽ ʩʫʣʴʬʘʪʫ, ʦʩʘʜʞʝʥʦʛʦ ʙʘʨʽʻʤ ʟʽ ʟʨʘʟʢʽʚ 

ʣʠʩʪʷ. 

ʉ. ʅ. ʃʽʥʮʦʥ ʟʽ ʩʧʽʚ. ʫʟʘʛʘʣʴʥʠʣʠ ʜʝʷʢʽ ʦʙʤʝʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʧʨʦ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʩʽʨʢʠ ʚ ʣʠʩʪʽ ʨʦʩʣʠʥ ʚ ʷʢʦʩʪʽ ʧʦʢʘʟʥʠʢʘ ʧʦʰʢʦʜʞʝʥʥʷ ʨʦʩʣʠʥ SO2 

ʽ ʩʪʫʧʝʥʷ ʮʴʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ, ʚʠʭʦʜʷʯʠ ʟ ʥʘʩʪʫʧʥʦʛʦ: 

1) ʦʩʢʽʣʴʢʠ ʩʽʨʢʘ ʻ ʧʨʠʨʦʜʥʦʶ ʩʢʣʘʜʦʚʦʶ ʨʦʩʣʠʥ, ʪʦ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʽʜʦʤʽ ʾʾ 

ʬʦʥʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʪʘʢ ʷʢ ʚʦʥʠ ʥʝʦʜʥʘʢʦʚʽ ʚ ʨʽʟʥʠʭ ʨʘʡʦʥʘʭ ʽ ʤʘʶʪʴ ʩʝʟʦʥʥʫ 

ʤʽʥʣʠʚʽʩʪʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʽʚ ʨʦʩʣʠʥ, ʬʘʢʪʦʨʽʚ ʤʽʩʮʝʚʦʩʪʽ ʽ ʩʪʘʜʽʾ ʨʦʩʪʫ 

ʨʦʩʣʠʥ; 

2) ʟʽ ʟʚʠʯʘʡʥʦʾ ʜʣʷ ʮʴʦʛʦ ʨʘʡʦʥʫ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʽʨʢʠ ʚ ˇʨʫʥʪʽ; 

3) ʣʦʢʘʣʽʟʘʮʽʾ ʜʞʝʨʝʣʘ SO2 ; 

4) ʜʘʥʠʭ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʥʦʛʦ SO2. 

ɺ ʽʜʝʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʦʟʥʘʢʠ ʧʦʰʢʦʜʞʝʥʥʷ ʯʫʪʣʠʚʠʭ 

ʨʦʩʣʠʥ ʥʝʦʙʭʽʜʥʦ ʦʙ'ʻʜʥʫʚʘʪʠ ʟ ʜʘʥʠʤʠ ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʩʽʨʢʠ (ʘʙʦ ʩʫʣʴʬʘʪʫ) 

ʚ ʯʘʩʪʠʥʘʭ ʨʦʩʣʠʥ, ʘ ʧʦʪʽʤ ʚʠʟʥʘʯʘʪʠ ʟʘʣʝʞʥʽʩʪʴ ʜʘʥʠʭ ʚʽʜ ʤʦʥʽʪʦʨʠʥʛʫ 

ʘʪʤʦʩʬʝʨʥʦʛʦ SO2 . ʎʝ ʜʦʟʚʦʣʠʪʴ ʦʪʨʠʤʘʪʠ ʪʦʯʥʠʡ ʘʥʘʣʽʟ ʧʦʰʢʦʜʞʝʥʥʷ 

ʨʦʩʣʠʥʥʦʩʪʽ SO2 ̔  ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʚʧʣʠʚʫ SO2 ʥʘ ʨʦʩʣʠʥʠ ʚ ʜʘʥʦʤʫ ʨʘʡʦʥʽ. 

 

ɹʽʦʤʦʥʽʪʦʨʠʥʛ SO2 ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʱʠʭ ʨʦʩʣʠʥ 

 ʉʦʩʥʘ ɺʝʡʤʫʪʦʚʘ. ʉʠʥʜʨʦʤ ʭʣʦʨʦʪʠʯʥʦʾ  ʢʘʨʣʠʢʦʚʦʩʪʽ. ʋ ʨʦʟʩʘʜʥʠʢʫ ʽ ʚ 

ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʫ ʧʨʦʨʦʩʪʢʽʚ ʩʦʩʥʠ ɺʝʡʤʫʪʦʚʘ ʨʦʟʚʠʚʘʻʪʴʩʷ ʟʘʭʚʦʨʶʚʘʥʥʷ, 

ʷʢʝ ʥʘʟʠʚʘʶʪʴ ʩʠʥʜʨʦʤ ʭʣʦʨʦʪʠʯʥʦʾ ʢʘʨʣʠʢʦʚʦʩʪʽ (ʉʍʂ). ʎʷ ʭʚʦʨʦʙʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʚʽʪʣʦ-ʟʝʣʝʥʠʤ ʢʦʣʴʦʨʦʤ ʥʦʚʠʭ ʛʦʣʦʢ, ʷʢʽ ʧʦʪʽʤ ʩʪʘʶʪʴ 

ʧʣʷʤʠʩʪʠʤʠ ʽ ʞʦʚʪʠʤʠ, ʘ ʧʽʟʥʽʰʝ ʟʘʢʨʫʯʝʥʠʤʠ ʟ ʦʙʧʘʣʝʥʠʤʠ ʢʽʥʯʠʢʘʤʠ. 

ʉʪʘʨʽ ʛʦʣʢʠ ʦʙʧʘʜʘʶʪʴ ʨʘʥʽʰʝ, ʥʽʞ ʟ'ʷʚʣʷʶʪʴʩʷ ʥʦʚʽ. ɼʝʨʝʚʘ ʩʠʣʴʥʦ 

ʧʨʠʛʥʽʯʝʥʽ ʽ ʟʘʟʚʠʯʘʡ ʛʠʥʫʪʴ. ʉʠʥʜʨʦʤ ʭʣʦʨʦʪʠʯʥʦʾ ʢʘʨʣʠʢʦʚʦʩʪʽ ʚʠʢʣʠʢʘʻʪʴʩʷ 

ʩʧʽʣʴʥʠʤ ʚʧʣʠʚʦʤ SO2 ̔  ʆ3. ɺʧʣʠʚ ʞʝ ʪʽʣʴʢʠ SO2 ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʟʤʽʥʫ ʢʦʣʴʦʨʫ 

ʢʽʥʯʠʢʽʚ ʛʦʣʦʢ ʥʘ ʯʝʨʚʦʥʠʡ, ʘ ʧʦʪʽʤ ʙʫʨʦ-ʩʽʨʠʡ. ʅʘ ʭʚʦʾ ʤʦʞʫʪʴ ʪʘʢʦʞ 

ʟ'ʷʚʣʷʪʠʩʷ ʦʢʨʝʤʽ ʞʦʚʪʽ ʧʣʷʤʠ ï ʤʦʟʘʾʯʥʽʩʪʴ ʭʚʦʾ. 

ʃ. ʉ. ɼʦʯʽʥʛʝʨ ʟʽ ʩʧʽʚ. ʚʽʜʤʽʪʠʣʠ, ʱʦ ʟ ʜʚʦʭ ʛʘʟʽʚ (SO2 i O3), ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ 

ʩʠʤʧʪʦʤʠ ʉʍʂ, SO2 ʤʘʻ ʩʠʣʴʥʽʰʫ ʜʽʶ. ɹ.ʈ. ʈʦʙʝʨʪʩ ʧʦʨʽʚʥʶʚʘʚ ʯʫʪʣʠʚʽ ʽ 

ʪʦʣʝʨʘʥʪʥʽ ʜʦ ʉʍʂ ʢʣʦʥʠ ʩʦʩʥʠ ɺʝʡʤʫʪʦʚʘ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʫ ʟʦʥʘʭ ʟ 

ʚʠʩʦʢʠʤ ʽ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ SO2. ɿʘ ʜʦʧʦʤʦʛʦʶ ʡʦʜʦʤʝʪʨʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 
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ʚʤʽʩʪʫ ʩʽʨʢʠ ʚ ʪʢʘʥʠʥʘʭ ʣʠʩʪʢʘ, ʩʪʝʙʣʘ ʽ ʢʦʨʝʥʷ ʚʽʥ ʧʦʢʘʟʘʚ, ʱʦ ʚʤʽʩʪ ʩʽʨʢʠ ʚ 

ʪʢʘʥʠʥʘʭ ʪʦʣʝʨʘʥʪʥʠʭ ʜʝʨʝʚ ʫ ʟʦʥʘʭ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ SO2 ʚʠʱʠʡ, ʥʽʞ ʫ ʟʦʥʘʭ 

ʟ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ. ʋ ʯʫʪʣʠʚʠʭ ʞʝ ʜʝʨʝʚ ʚ ʟʦʥʘʭ ʟ ʚʠʩʦʢʠʤ ʽ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ 

SO2 ʫ ʧʦʚʽʪʨʽ ʟʥʘʯʥʦʾ ʨʽʟʥʠʮʽ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʤʽʩʪʽ ʩʽʨʢʠ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ. 

ɼʦʚʛʦʩʪʨʦʢʦʚʽ ʧʦʨʫʰʝʥʥʷ ʨʦʩʪʫ. ʉʦʩʥʘ ɺʝʡʤʫʪʦʚʘ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʘ ʜʦ 

ʜʽʾ SO2 ʭʚʦʡʥʘ ʨʦʩʣʠʥʘ. ʅʝʦʜʥʦʨʘʟʦʚʠʡ ʚʧʣʠʚ SO2 ʦʩʣʘʙʣʶʻ ʜʝʨʝʚʘ ʽ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʾʭ ʚʽʜʤʠʨʘʥʥʷ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʘʥʽ ʧʨʦ ʩʪʫʧʽʥʴ ʧʦʰʢʦʜʞʝʥʥʷ 

ʮʴʦʛʦ ʚʠʜʫ ʩʦʩʥʠ SO2 ʩʧʽʣʴʥʦ ʟ ʜʘʥʠʤʠ ʩʪʦʩʦʚʥʦ ʚʤʽʩʪʫ SO2 ʚ ʧʦʚʽʪʨʽ, 

ʚʠʟʥʘʯʠʣʠ ʥʘʩʪʫʧʥʽ ʪʨʠ ʟʦʥʠ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʚʠʚʯʝʥʥʷ: ʚʥʫʪʨʽʰʥʷ ʟʦʥʘ 

ʧʦʙʣʠʟʫ ʜʞʝʨʝʣ, ʧʨʦʤʽʞʥʘ ʽ ʟʦʚʥʽʰʥʷ, ʘʙʦ ʟʦʥʘ ʯʠʩʪʦʛʦ ʧʦʚʽʪʨʷ. ʋ ʢʦʞʥʽʡ ʟʦʥʽ 

ʚʠʚʯʘʚʩʷ ʨʽʩʪ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ (ʫʨʦʞʘʡ) ʽ ʚʠʞʠʚʘʥʽʩʪʴ ʦʙʨʘʥʠʭ ʝʢʟʝʤʧʣʷʨʽʚ 

ʩʦʩʥʠ ɺʝʡʤʫʪʦʚʘ ʟʘ ʧʝʨʽʦʜ ʚ 10 ʨʦʢʽʚ. ʇʽʩʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʪʨʘʪ ʜʝʨʝʚ ʟ ʧʨʠʯʠʥ, 

ʱʦ ʥʝ ʟʘʣʝʞʘʣʠ ʚʽʜ ʚʧʣʠʚʫ SO2, ʙʫʚ ʚʠʟʥʘʯʝʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʟʙʠʪʦʢ ʫʨʦʞʘʶ ʚ 

ʯʘʩʽ, ʟʥʠʞʝʥʥʷ ʧʨʠʨʦʩʪʫ ʜʣʷ ʢʦʞʥʦʾ ʟʦʥʠ ʚʧʣʠʚʫ SO2. 

ʉʦʩʥʘ ʟʚʠʯʘʡʥʘ (Pinus sylvestris L.) ɺʚʘʞʘʻʪʴʩʷ ʧʦʤʽʨʥʦ ʯʫʪʣʠʚʦʶ ʜʦ 

ʚʧʣʠʚʫ SO2.. ɼʞ.ʌ ʌʘʨʨʘʨ ʪʘ ʽʥ. ʚʠʚʯʠʣʠ ʧʦʰʠʨʝʥʥʷ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʚ 

ʧʨʦʤʠʩʣʦʚʦʤʫ ʨʘʡʦʥʽ. ʂʘʨʪʫʚʘʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʩʦʩʥʘ ʥʝʪʠʧʦʚʘ ʜʣʷ ʨʘʡʦʥʫ 

ʥʘʚʽʪʴ ʧʨʠ ʚʽʜʧʦʚʽʜʥʠʭ ʜʣʷ ʥʝʾ ʫʤʦʚʘʭ. ʆʩʢʽʣʴʢʠ ʮʝʡ ʨʘʡʦʥ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʟʦʥ ʟ 

ʧʽʜʚʠʱʝʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ SO2 ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ, ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ 

ʧʨʦ ʪʝ, ʱʦ SO2  ʤʦʞʝ ʣʽʤʽʪʫʚʘʪʠ ʧʦʰʠʨʝʥʥʷ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ. 

ʊʦʧʦʣʷ ʛʽʙʨʠʜʥʘ. ʋ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʪʦʧʦʣʷ ʦʩʠʢʦʧʦʜʽʙʥʘ (Populus 

tremuloides Michx.) ï ʜʫʞʝ ʯʫʪʣʠʚʠʡ ʙʽʦʽʥʜʠʢʘʪʦʨ ʥʘʷʚʥʦʩʪʽ SO2  ʚ 

ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʧʦʚʽʪʨʽ. ʆʧʠʩʘʥʘ ʩʝʨʽʷ ʜʦʩʣʽʜʽʚ ʟʽ ʩʭʨʝʱʫʚʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ 

ʪʦʧʦʣʽ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʛʽʙʨʠʜʥʠʭ ʨʽʟʥʦʚʠʜʽʚ ʟ ʚʽʜʦʤʦʶ ʨʝʘʢʮʽʻʶ ʥʘ ʚʧʣʠʚ 

ʚʠʩʦʢʦʾ ʽ ʥʠʟʴʢʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ SO2. ɹʫʣʠ ʚʽʜʽʙʨʘʥʽ ʢʣʦʥʠ ʛʽʙʨʠʜʥʦʾ ʪʦʧʦʣʽ 

( Populus deltoids Bart. ʩv. óAngulataô X P. Trichocarpa Torr. And Gray) ʽ ʚʠʟʥʘʯʝʥʽ 

ʪʦʣʝʨʘʥʪʥʽ ʽ ʯʫʪʣʠʚʽ ʜʦ SO2  ʢʣʦʥʠ. ʂʣʦʥ 211 ʚʠʷʚʠʚʩʷ ʜʫʞʝ ʯʫʪʣʠʚʠʤ ʜʦ 

ʚʧʣʠʚʫ SO2, ʚ ʪʦʡ ʯʘʩ ʷʢ ʢʣʦʥ 207 ï ʪʦʣʝʨʘʥʪʥʠʤ ʷʢ ʧʨʠ ʚʠʩʦʢʠʭ, ʪʘʢ ʽ ʧʨʠ 

ʥʠʟʴʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ SO2  ʚ ʧʦʚʽʪʨʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʮʠʭ 

ʛʝʥʝʪʠʯʥʦ ʚʽʜʦʤʠʭ, ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʢʣʦʥʽʚ ʛʽʙʨʠʜʥʦʾ ʪʦʧʦʣʽ ʤʦʞʝ 

ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʽʦʤʦʥʽʪʦʨʠʥʛʫ SO2 ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʧʦʚʽʪʨʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʣʠʩʪʷʥʠʭ ʧʦʨʽʜ ʜʝʨʝʚ. 

 

ɸʥʘʣʽʟ ʨʦʩʣʠʥʥʦʩʪʽ ʧʦʙʣʠʟʫ ʜʞʝʨʝʣ 

ɸʥʘʣʽʟ ʥʘ ʚʤʽʩʪ ʩʫʣʴʬʘʪʫ ʚ ʣʠʩʪʽ. ɼ. ʃʽʥʝʣʣ ʢʘʨʪʫʚʘʚ ʧʦʰʠʨʝʥʥʷ SO2  

ʥʘʚʢʦʣʦ ʧʽʜʧʨʠʻʤʩʪʚ ʟ ʦʪʨʠʤʘʥʥʷ ʥʘʬʪʠ ʟʽ ʩʣʘʥʮʽʚ ʥʘ ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ ʧʨʦ ʚʤʽʩʪ 

ʩʫʣʴʬʘʪʫ ʚ ʣʠʩʪʽ ʙʝʨʝʟʠ ʽ ʷʙʣʫʥʽ, ʘ ʪʘʢʦʞ ʫ ʭʚʦʾ ʷʣʠʥʠ, ʷʢʽ ʨʦʩʪʫʪʴ ʥʘ ʨʽʟʥʽʡ 
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ʚʽʜʩʪʘʥʽ ʚʽʜ ʜʞʝʨʝʣʘ. ʉʽʨʢʫ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʣʠʩʪʽ, ʦʩʘʜʞʫʚʘʣʠ ʙʘʨʽʻʤ ʽ 

ʚʠʤʽʨʶʚʘʣʠ ʱʽʣʴʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʩʫʩʧʝʥʟʽʡ ʩʫʣʴʬʘʪʫ ʙʘʨʽʶ. ʅʘ ʧʽʜʩʪʘʚʽ ʮʠʭ 

ʜʘʥʠʭ ʙʫʣʠ ʩʢʣʘʜʝʥʽ ʜʽʘʛʨʘʤʠ ʚʤʽʩʪʫ ʩʫʣʴʬʘʪʫ ʚ ʣʠʩʪʽ ʙʝʨʝʟʠ, ʷʢʽ 

ʧʦʨʽʚʥʶʚʘʣʠʩʷ ʟ ʜʽʘʛʨʘʤʘʤʠ ʧʦʛʽʨʰʝʥʥʷ ʨʦʩʪʫ ʜʝʷʢʠʭ ʭʚʦʡʥʠʭ ʧʦʨʽʜ. ɼ.ʃʽʥʝʣʣ 

ʚʠʷʚʠʚ ʩʭʦʞʽʩʪʴ ʮʠʭ ʜʚʦʭ ʩʝʨʽʡ ʜʽʘʛʨʘʤ. ɼʦʩʣʽʜʥʠʢ ʟʨʦʙʠʚ ʚʠʩʥʦʚʦʢ ʧʨʦ 

ʥʘʜʽʡʥʽʩʪʴ ʪʘʢʦʛʦ ʤʝʪʦʜʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ SO2 ʚ ʧʦʚʽʪʨʽ. 

ʂʠʩʣʦʪʥʽʩʪʴ ʜʝʨʝʚʥʦʾ ʢ̔ʨʢʠ. ʋ ʟʨʘʟʢʘʭ ʢʨ̔ʢʠ, ʱʦ ʙʫʣʠ ʚʟʷʪʽ ʫ ʣʠʧʠ 

(Tilia cordata Mill.), ʷʩʝʥʷ (Fraxinus excelsior L.), ʛʨʘʙʘ (Carpinus betulus L.), 

ʚʽʣʴʭʠ (Alnus incana L.), ʣʽʱʠʥʠ (Coryllus avelana L.) ʽ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ (Pinus 

sylvestris L.), ʚʠʟʥʘʯʘʣʠ ʢʠʩʣʦʪʥʽʩʪʴ ʫ ʨʽʟʥʽ ʧʦʨʠ ʨʦʢʫ. ɹʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ 

ʢʠʩʣʦʪʥʽʩʪʴ ʢʨ̔ʢʠ ʤʘʢʩʠʤʘʣʴʥʘ ʫ ʟʨʘʟʢʽʚ, ʚʽʜʽʙʨʘʥʠʭ ʨʘʥʥʴʦʶ ʚʝʩʥʦʶ, 

ʤʽʥʽʤʘʣʴʥʘ ï ʫ ʚʟʷʪʠʭ ʚʣʽʪʢʫ. ʅʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʨʅ ʢ̔ʨʢʠ ʙʫʣʠ ʚ ʟʨʘʟʢʽʚ, 

ʚʽʜʽʙʨʘʥʠʭ ʫ ʨʘʡʦʥʘʭ ʟ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ SO2 ʚ ʧʦʚʽʪʨʽ. ʂʽʨʢʘ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ 

ʤʘʣʘ ʥʘʡʥʠʞʯʽ ʟʥʘʯʝʥʥʷ ʨʅ , ʘ ʢʽʨʢʘ ʷʩʝʥʘ ï ʥʘʡʚʠʱʽ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʠʩʣʦʪʥʦʩʪʽ ʢʨ̔ʢʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʩʪʫʧʥʫ 

ʥʝʩʢʣʘʜʥʫ ʩʭʝʤʫ: 

1) ʜʣʷ ʟʨʘʟʢʽʚ ʩʣʽʜ ʙʨʘʪʠ ʢʨ̔ʢʫ ʷʩʝʥʘ ʘʙʦ ʣʠʧʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʤʘʻ 

ʤʽʥʽʤʘʣʴʥʫ ʢʠʩʣʦʪʥʽʩʪʴ ʽ ʛʨʫʙʫ ʧʦʚʝʨʭʥʝʚʫ ʪʝʢʩʪʫʨʫ; 

2) ʟʨʘʟʢʠ ʢʨ̔ʢʠ ʩʣʽʜ ʙʨʘʪʠ ʨʘʥʥʴʦʶ ʚʝʩʥʦʶ, ʢʦʣʠ ʾʾ ʢʠʩʣʦʪʥʽʩʪʴ 

ʤʘʢʩʠʤʘʣʴʥʘ; 

3) ʜʣʷ ʟʨʘʟʢʚ̔ ʩʣʽʜ ʙʨʘʪʠ ʟʦʚʥʽʰʥʽ ʜʽʣʷʥʢʠ ʢʽʨʢʠ, ʱʦ ʤʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʫ 

ʢʠʩʣʦʪʥʽʩʪʴ; 

4) ʪʦʚʯʫʪʴ ʟʨʘʟʢʠ ʢʨ̔ʢʠ, ʜʦʜʘʶʪʴ ʜʠʩʪʠʣʴʦʚʘʥʫ ʚʦʜʫ, ʘ ʧʦʪʽʤ ʚʠʤʽʨʶʶʪʴ 

ʢʠʩʣʦʪʥʽʩʪʴ ʨʅ-ʤʝʪʨʦʤ ʟʽ ʩʢʣʷʥʠʤ ʝʣʝʢʪʨʦʜʦʤ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʦʮʽʥʢʠ ʩʪʘʥʫ ʣʽʩʽʚ ʽ ʧʘʨʢʽʚ, ʱʦ ʟʘʟʥʘʶʪʴ ʟʥʘʯʥʦʛʦ ʚʧʣʠʚʫ SO2 , 

ʚʩʪʘʥʦʚʣʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʢʠʩʣʦʪʥʽʩʪʶ ʢʨ̔ʢʠ ʜʝʨʝʚ ʽ ʢʦʥʮʝʥʪʨʘʮʽʻʶ SO2 ʚ 

ʧʦʚʽʪʨʽ ʽ ʦʧʘʜʘʭ. ɺ ʤʽʨʫ ʟʤʝʥʰʝʥʥʷ ʚʽʜʩʪʘʥʽ ʜʦ ʮʝʥʪʨʫ ʤʽʩʪʘ ʧʦʢʘʟʥʠʢ ʨʅ ʢʨ̔ʢʠ 

ʢʣʝʥʘ, ʷʩʝʥʘ, ʣʠʧʠ ʽ ʚ'ʷʟʘ ʟʥʠʞʫʚʘʚʩʷ ʟ 5,0 ʜʦ 3,0, ʘ ʚʤʽʩʪ ʩʽʨʢʠ ʟʙʽʣʴʰʫʚʘʚʩʷ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʟ 0,25 ʜʦ 0,45%. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʫʧʽʥʴ ʧʦʰʢʦʜʞʝʥʥʷ ʣʠʩʪʢʽʚ (ʭʚʦʾ) ʨʦʩʣʠʥ, ʘʥʘʣʽʟ 

ʥʘʢʦʧʠʯʝʥʥʷ ʩʽʨʢʠ ʚ ʦʨʛʘʥʘʭ, ʧʽʜʚʠʱʝʥʥʷ ʢʠʩʣʦʪʥʦʩʪʽ ʢʽʨʢʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʫ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ SO2. 

 

ɹʽʤʦʥʽʪʦʨʽʥʛ SO2 ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʠʞʯʠʭ ʨʦʩʣʠʥ 

ʄʦʭʠ ʪʘ ʣʠʰʘʡʥʠʢʠ. ʗʢ ʚʞʝ ʦʧʠʩʘʥʦ ʚ ʨʦʟʜʽʣʽ 2.3, ʣʠʰʘʡʥʠʢʠ ʻ ʰʠʨʦʢʦ 

ʧʦʰʠʨʝʥʠʤʠ ʧʨʠʤʽʪʠʚʥʠʤʠ ʥʠʞʯʠʤʠ ʨʦʩʣʠʥʘʤʠ. ɺʦʥʠ ʥʝ ʤʘʶʪʴ ʩʫʜʠʥʥʠʭ 

ʪʢʘʥʠʥ ʽ ʢʦʨʝʥʽʚ. ɺʩʽ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʟ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʥʘʜʭʦʜʷʪʴ 
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ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʪʘʣʦʤ. ʃʠʰʘʡʥʠʢʠ ʤʦʞʫʪʴ ʧʦʛʣʠʥʘʪʠ ʩʽʨʢʫ ʟ ʧʦʚʽʪʨʷ ʽ ʟʘʧʘʩʘʪʠ 

ʾʾ ʚ ʥʘʜʤʽʨʥʠʭ ʢʽʣʴʢʦʩʪʷʭ. ɺʦʥʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʙʽʦʤʦʥʽʪʦʨʠ SO2. 

ɼʣʷ ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʦʭʠ (Hypnum 

copressiforme, Heloconium splendens, Pleurozium schrebens). ʆʩʢʽʣʴʢʠ ʚ ʥʠʭ 

ʚʽʜʩʫʪʥʷ ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ, ʪʦ ʧʦʛʣʠʥʘʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʝʨʝʚʘʞʥʦ ʟ ʧʦʚʽʪʨʷ. ɿʘʟʚʠʯʘʡ ʜʣʷ ʘʥʘʣʽʟʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʨʠʨʽʯʥʠʡ ʧʨʠʨʽʩʪ, 

ʷʢʠʡ ʣʝʛʢʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ. 

ʏʘʩʪʦ ʣʠʰʘʡʥʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʝʧʽʬʽʪʥʠʤʠ ʤʦʭʘʤʠ, 

ʦʩʢʽʣʴʢʠ ʽ ʪʽ ʡ ʽʥʰʽ ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ ʩʪʦʚʙʫʨʘʭ ʜʝʨʝʚ ʽ ʫ ʾʭ ʦʩʥʦʚʠ. ɯʩʥʫʻ ʜʦʩʠʪʴ 

ʙʘʛʘʪʦ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʯʫʪʣʠʚʦʩʪʽ ʝʧʽʬʽʪʥʠʭ ʤʦʭʽʚ ʪʘ ʣʠʰʘʡʥʠʢʽʚ ʜʦ ʚʧʣʠʚʫ SO2 

ʚ ʧʨʠʨʦʜʥʠʭ ʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ. ʋʥʽʚʝʨʩʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ ʦʮʽʥʢʠ ʱʝ ʥʝ 

ʽʩʥʫʻ, ʽ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʯʘʩʪʦ ʦʮʽʥʶʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ: 

1) ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ, 

2) ʩʪʫʧʽʥʴ ʧʦʢʨʠʪʪʷ ʢʦʞʥʦʛʦ ʚʠʜʫ, 

3) ʯʘʩʪʦʪʘ ʟʫʩʪʨʽʯʘʣʴʥʦʩʪʽ ʢʦʞʥʦʛʦ ʚʠʜʫ, 

4) ʤʘʢʩʠʤʘʣʴʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʢʦʞʥʦʛʦ ʚʠʜʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʧʽʬʽʪʥʠʭ ʣʠʰʘʡʥʠʢʽʚ ʽ ʤʦʭʽʚ ʷʢ ʙʽʦʤʦʥʽʪʦʨʦʚ SO2 ʧʦʨʷʜ ʟ 

ʧʝʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʤʘʻ ʨʷʜ ʥʝʜʦʣʽʢʽʚ. ʆʜʥʘʢ ʧʝʨʝʚʘʛʠ ʧʝʨʝʚʘʞʫʶʪʴ ʥʝʜʦʣʽʢʠ, 

ʽ ʪʦʤʫ ʤʦʭʠ ʪʘ ʣʠʰʘʡʥʠʢʠ ʰʠʨʦʢʦ ʟʘʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ SO2 ʚ 

ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ.  

ʂʘʨʪʫʚʘʥʥʷ. ʂʨʽʤ ʚʧʣʠʚʫ ʩʽʨʢʠ, ʥʘʢʦʧʠʯʝʥʦʾ ʟ ʜʚʦʦʢʠʩʫ ʩʽʨʢʠ, ʣʠʰʘʡʥʠʢʠ 

ʽ ʤʦʭʠ ʚʽʜʯʫʚʘʶʪʴ ʪʘʢʦʞ ʚʧʣʠʚ SO2 ʚʥʘʩʣʽʜʦʢ ʟʤʽʥʠ ʨʅ ʢʽʨʢʠ ʜʝʨʝʚ, ʥʘ ʷʢʠʭ 

ʚʦʥʠ ʨʦʩʪʫʪʴ. ʂʽʨʢʘ ʜʝʨʝʚ ʤʦʞʝ ʘʙʩʦʨʙʫʚʘʪʠ ʩʽʨʢʫ ʟ ʨʦʟʙʘʚʣʝʥʠʭ ʨʦʟʯʠʥʽʚ, ʽ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʾ ʩʪʨʫʢʪʫʨʠ ʽ ʚʣʘʩʪʠʚʽʡ ʙʫʬʝʨʥʦʾ ʟʜʘʪʥʦʩʪʽ ʨʅ ʢʽʨʢʠ ʤʦʞʝ 

ʟʥʠʞʫʚʘʪʠʩʷ ʟʘ ʨʘʭʫʥʦʢ ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʥʽʡ ʩʽʨʢʠ. 

ʎʝ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʜʣʷ ʜʝʷʢʠʭ ʜʝʨʝʚ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʤʝʥʰʝʥʥʷ ʚʽʜʩʪʘʥʽ 

ʚʽʜ ʮʝʥʪʨʫ ʤʽʩʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʤʽʥʠ ʨʅ ʢʨ̔ʢʠ ʟʥʘʯʥʦ ʟʤʽʥʶʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʚʠʜʽʚ ʝʧʽʬʽʪʽʚ, ʪʦʙʪʦ ʤʘʻ ʤʽʩʮʝ ʧʝʚʥʘ ʩʫʢʮʝʩʽʷ, ʱʦ ʚʠʨʘʞʘʻʪʴʩʷ ʚ 

ʟʥʠʢʥʝʥʥʽ ʚʠʜʽʚ, ʯʫʪʣʠʚʠʭ ʜʦ ʚʧʣʠʚʫ SO2 . ɼʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ ʧʨʦʩʪʝʞʠʣʠ 

ʧʦʜʽʙʥʽ ʟʤʽʥʠ ʨʅ ʢʽʨʢʠ ʜʝʨʝʚ ʫ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʽ ʦʙ'ʻʜʥʘʣʠ ʜʘʥʽ ʩʚʦʾʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʟ ʜʘʥʠʤʠ ʧʨʦ ʢʦʥʮʝʥʪʨʘʮʽʾ SO2, ʷʢʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʠʣʘʜʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʘʨʪ ʨʘʡʦʥʽʚ ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ 

SO2 . 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʤʦʭʽʚ ʪʘ ʣʠʰʘʡʥʠʢʽʚ ʜʦ ʚʧʣʠʚʫ SO2 

ʥʝʦʙʭʽʜʥʦ ʛʨʘʬʽʯʥʦ ʟʦʙʨʘʟʠʪʠ ʧʦʰʠʨʝʥʥʷ ʦʢʨʝʤʠʭ ʚʠʜʽʚ, ʷʢʽ ʨʦʩʪʫʪʴ ʥʘ 

ʩʪʘʥʜʘʨʪʥʦʤʫ ʩʫʙʩʪʨʘʪʽ ʚ ʢʦʥʢʨʝʪʥʦʤʫ ʨʘʡʦʥʽ ʘʙʦ ʥʘ ʩʪʘʥʮʽʾ ʤʦʥʽʪʦʨʠʥʛʫ, ʜʝ 

ʢʦʥʮʝʥʪʨʘʮʽʾ SO2 ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʧʦʚʽʪʨʽ ʨʝʻʩʪʨʫʻʪʴʩʷ ʧʨʠʣʘʜʘʤʠ.  
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ʈʦʟʨʦʙʣʝʥʦ ʯʠʩʣʦʚʠʡ ʽʥʜʝʢʩ ʜʣʷ ʦʮʽʥʢʠ ʧʣʦʱʽ ʧʦʢʨʠʪʪʷ ʽ ʯʘʩʪʦʪʠ 

ʟʫʩʪʨʽʯʘʣʴʥʦʩʪʽ ʢʦʞʥʦʛʦ ʚʠʜʫ ʣʠʰʘʡʥʠʢʽʚ, ʷʢʽ ʩʧʦʩʪʝʨʽʛʘʣʠ ʥʘ ʩʪʘʥʮʽʾ 

ʤʦʥʽʪʦʨʠʥʛʫ SO2. 

ʊʨʘʥʩʝʢʪʠ ʯʘʩʪʦ ʨʦʟʪʘʰʦʚʫʶʪʴ ʥʘ ʧʨʷʤʽʡ ʚʽʜ ʟʦʥʠ ʟ ʚʠʩʦʢʠʤʠ 

ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ SO2  ʜʦ ʧʦʨʽʚʥʷʥʦ ʥʝʟʘʙʨʫʜʥʝʥʠʭ ʘʙʦ ʯʠʩʪʠʭ ʨʘʡʦʥʽʚ. ʎʽ 

ʪʨʘʥʩʝʢʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʜʫʞʝ ʜʦʚʛʠʤʠ, ʜʦ 40 ʢʤ ʚ ʜʦʚʞʠʥʫ ʽ ʙʽʣʴʰʝ. ɺʠʟʥʘʯʝʥʥʷ 

ʪʘ ʦʮʽʥʢʘ ʝʧʽʬʽʪʥʠʭ ʤʦʭʽʚ ʪʘ ʣʠʰʘʡʥʠʢʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʨʽʟʥʠʭ ʪʦʯʢʘʭ ʚʟʜʦʚʞ 

ʪʨʘʥʩʝʢʪʠ, ʦʩʢʽʣʴʢʠ ʚ ʤʽʨʫ ʚʽʜʜʘʣʝʥʥʷ ʚʽʜ ʟʘʙʨʫʜʥʝʥʦʾ ʟʦʥʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ 

ʚʠʜʽʚ. 

ʆ.ʃ. ɻʽʣʙʝʨʪ ʧʨʦʩʪʝʞʠʚ ʧʦʰʠʨʝʥʥʷ ʯʫʪʣʠʚʦʛʦ ʜʦ ʚʧʣʠʚʫ SO2 ʣʠʰʘʡʥʠʢʘ 

Evernia prunastri ̔  ʥʝʯʫʪʣʠʚʦʛʦ ʜʦ SO2 ʚʠʜʫ Lecanora conizaeoides ʥʘ ʜʝʨʝʚʘʭ 

ʷʩʝʥʘ ʟʚʠʯʘʡʥʦʛʦ (Fraxinus excelsior) ʫʟʜʦʚʞ 32-ʢʽʣʦʤʝʪʨʦʚʦʾ ʪʨʘʥʩʝʢʪʠ. ʗʢ 

ʢʨʠʪʝʨʽʡ ʚʽʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ ʧʣʦʱʫ ʧʦʢʨʠʚʫ (%). E. ʨrunastri ʙʫʚ ʚʠʷʚʣʝʥʠʡ 

ʧʨʠʙʣʠʟʥʦ ʚ 12 ʢʤ ʚʽʜ ʮʝʥʪʨʫ ʤʽʩʪʘ, ʧʣʦʱʘ ʡʦʛʦ ʧʦʢʨʠʚʫ ʟʙʽʣʴʰʫʚʘʣʘʩʷ ʜʦ 40 % 

ʚ ʯʠʩʪʽʡ ʟʦʥʽ (ʚ 32 ʢʤ ʚʽʜ ʮʝʥʪʨʫ ʤʽʩʪʘ). ʋ ʪʦʡ ʞʝ ʯʘʩ ʧʣʦʱʘ ʽ ʱʽʣʴʥʽʩʪʴ ʧʦʢʨʠʚʫ 

L. ʩonizaeoides ʟʙʽʣʴʰʫʚʘʣʠʩʷ ʚ ʤʽʨʫ ʩʢʦʨʦʯʝʥʥʷ ʚʽʜʩʪʘʥʽ ʜʦ ʮʝʥʪʨʫ ʤʽʩʪʘ ʽ 

ʟʤʝʥʰʫʚʘʣʘʩʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʽʜʩʪʘʥʽ ʚʽʜ ʮʝʥʪʨʫ. ʊʘʣʦʤ L. conizaeoides ʚʘʞʢʦ 

ʥʘʤʦʯʠʪʠ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʧʦʢʨʠʪʠʡ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʬʫʤʘʨʧʨʦʪʦʮʝʪʘʪʠʯʥʦʾ 

ʢʠʩʣʦʪʠ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʥʝʩʧʨʠʡʥʷʪʣʠʚʠʤ ʜʦ ʜʽʾ SO2 ʽ ʯʫʜʦʚʠʤ ʽʥʜʠʢʘʪʦʨʥʠʤ 

ʚʠʜʦʤ. 

ʋʟʜʦʚʞ ʪʨʘʥʩʝʢʪʠ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʦʥʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʦʤʽʥʫʚʘʥʥʷ 

ʝʧʽʬʽʪʥʠʭ ʚʠʜʽʚ ʘʙʦ ʬʦʨʤ ʨʦʩʪʫ. ɿʥʘʭʦʜʞʝʥʥʷ ʮʠʭ ʟʦʥ ʤʦʞʥʘ ʩʧʽʚʚʽʜʥʝʩʪʠ ʟ 

ʚʠʤʽʨʶʚʘʥʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ SO2 ʽ ʚʠʟʥʘʯʠʪʠ ʟʚ'ʷʟʦʢ ʤʽʞ ʨʦʟʧʦʜʽʣʦʤ ʽ 

ʧʝʨʝʚʘʞʘʥʥʷʤ ʝʧʽʬʽʪʥʠʭ ʚʠʜʽʚ ʽ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ SO2. 

ɼ.ʃ. ʍʦʫʢʩʚʦʨʩ ʽ ʄ.ʇ. ʈʦʫʟ ʨʦʟʨʦʙʠʣʠ ʙʽʣʴʰ ʩʢʣʘʜʥʫ ʩʭʝʤʫ ʟ ʜʝʩʷʪʴʤʘ 

ʟʦʥʘʤʠ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʤʽʩʪʦʤ SO2. ʇʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʝʞ ʟʦʥ ʧʨʦʚʦʜʠʪʴʩʷ 

ʨʦʟʧʦʜʽʣ ʜʽʣʷʥʦʢ ʩʧʦʩʪʝʨʝʞʝʥʴ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʟʦʥʘʭ ʫʟʜʦʚʞ ʪʨʘʥʩʝʢʪʠ. ʇʦʪʽʤ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʠʤʚʦʣʽʚ ʮʽ ʜʽʣʷʥʢʠ ʧʦʟʥʘʯʘʶʪʴʩʷ ʥʘ ʢʘʨʪʽ. ʇʦʻʜʥʘʚʰʠ ʽʜʝʥʪʠʯʥʽ 

ʟʦʥʠ ʢʦʥʪʫʨʥʠʤʠ ʣʽʥʽʷʤʠ, ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʽʟʦʧʣʝʪʠ (ʧʦʰʠʨʝʥʥʷ SO2 ʥʘ 

ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ). ɺʠʟʥʘʯʝʥʥʷ ʢʦʥʪʫʨʽʚ ʟʦʥ ʟ ʚʽʜʦʤʠʤʠ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ 

SO2 (ʽʟʦʧʣʝʪʠ) ʜʦʟʚʦʣʷʻ ʚʠʙʨʘʪʠ ʽʥʜʠʢʘʪʦʨʥʽ ʚʠʜʠ ʝʧʽʬʽʪʽʚ. ɺʠʷʚʣʝʥʦ ʚʠʩʦʢʠʡ 

ʩʪʫʧʽʥʴ ʟʙʽʛʫ ʧʦʰʠʨʝʥʥʷ ʚʠʜʽʚ ʣʠʰʘʡʥʠʢʽʚ ʫ ʤʝʞʘʭ ʟʦʥ ʟ ʽʟʦʧʣʝʪʘʤʠ ʽ 

ʧʦʰʠʨʝʥʥʷ SO2. ɺʠʷʚʣʝʥʦ ʪʨʠ ʽʜʝʥʪʠʯʥʠʭ ʚʠʜʠ ʣʠʰʘʡʥʠʢʽʚ, ʧʦʰʠʨʝʥʥʷ ʷʢʠʭ 

ʚʽʜʧʦʚʽʜʘʻ ʩʝʨʝʜʥʽʤ ʨʽʯʥʠʤ ʢʦʥʮʝʥʪʨʘʮʽʷʤ SO2. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʦʭʠ ʪʘ 

ʣʠʰʘʡʥʠʢʠ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʩʝʨʝʜʥʽ ʨʽʯʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ SO2, ʱʦ ʣʽʤʽʪʫʶʪʴ 

ʧʦʷʚʫ ʽʥʜʠʢʘʪʦʨʥʠʭ ʚʠʜʽʚ. 
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ɺʠʚʯʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ SO2 ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʝʩʘʜʞʫʚʘʥʥʷ 

ʣʠʰʘʡʥʠʢʽʚ. ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʧʝʨʝʩʘʜʞʫʚʘʥʥʷ ʣʠʰʘʡʥʠʢʽʚ ʟ ʜʝʨʝʚ, ʱʦ 

ʨʦʩʪʫʪʴ ʫ ʯʠʩʪʠʭ ʟʦʥʘʭ ʚ ʟʦʥʠ ʟʽ ʟʥʘʯʥʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ. ʂʨʫʛʣʽ ʜʠʩʢʠ ʢʽʨʢʠ ʟ 

ʣʠʰʘʡʥʠʢʘʤʠ ʟʨʽʟʫʶʪʴ ʟʽ ʟʜʦʨʦʚʠʭ ʜʝʨʝʚ. ʏʝʨʝʟ ʧʝʚʥʽ ʧʨʦʤʽʞʢʠ ʯʘʩʫ (4ï12 

ʤʽʩʷʮʽʚ) ʦʮʽʥʶʶʪʴ ʟʤʽʥʠ ʧʝʨʝʩʘʜʞʝʥʠʭ ʣʠʰʘʡʥʠʢʽʚ. ʈʦʟʚʠʪʦʢ ʧʝʨʝʩʘʜʞʝʥʠʭ 

ʣʠʰʘʡʥʠʢʽʚ ʚʠʟʥʘʯʘʶʪʴ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʬʦʪʦʛʨʘʬʽʡ. 

ʇʝʨʝʩʘʜʞʫʚʘʥʥʷ ʣʠʰʘʡʥʠʢʽʚ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ɭʚʨʦʧʽ. ɿʨʘʟʢʠ ʢʦʨʠ 

ʟ Hypogymnia physodes ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘ ʜʝʨʝʚ'ʷʥʠʭ ʱʠʪʘʭ ʥʘ ʜʦʩʣʽʜʥʠʭ 

ʜʽʣʷʥʢʘʭ ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ɻʝʨʤʘʥʽʾ. 

ʎʝʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʧʝʨʝʩʘʜʞʫʚʘʥʥʷ  ʣʠʰʘʡʥʠʢʽʚ ʽ ʤʦʭʽʚ, ʟʘ 

ʷʢʠʤʠ ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʚʝʣʦʩʷ ʧʦʩʪʽʡʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɼʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ 

ʧʝʨʝʩʘʜʞʝʥʠʭ ʝʧʽʬʽʪʽʚ ʨʘʡʦʥ ʙʫʚ ʨʦʟʜʽʣʝʥʠʡ ʥʘ ʧ'ʷʪʴ ʟʦʥ ʟ ʨʽʟʥʦʶ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ SO2. 
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ʅʘ ʦʩʥʦʚʽ ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ ʧʨʦʛʨʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʙʫʚ ʟʨʦʙʣʝʥʠʡ ʚʠʩʥʦʚʦʢ 

ʧʨʦ ʪʝ, ʱʦ, ʷʢʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ SO2 ʙʫʣʘ ʥʠʞʯʦʶ 0,002 ʤʣʥ-1 , ʧʦʰʢʦʜʞʝʥʥʷ 

ʧʝʨʝʩʘʜʞʝʥʠʭ ʤʦʭʽʚ ʘʙʦ ʣʠʰʘʡʥʠʢʽʚ ʥʝ ʚʽʜʙʫʚʘʣʦʩʷ. ʋ ʟʦʥʘʭ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʜʦ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ, ʙʽʣʴʰʽʩʪʴ ʧʝʨʝʩʘʜʞʝʥʠʭ 

ʤʦʭʽʚ ʪʘ ʣʠʰʘʡʥʠʢʽʚ ʟʘʛʠʥʫʣʦ ʘʙʦ ʙʫʣʦ ʩʠʣʴʥʦ ʧʦʰʢʦʜʞʝʥʦ (ʟʘ ʄʝʥʥʽʥʛ, 

ʌʝʜʝʨ,1988). 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʟ ʢʦʞʥʦʾ ʜʦʩʣʽʜʥʦʾ ʜʽʣʷʥʢʠ 

ʚʽʜʙʠʨʘʣʠ ʧʦ ʜʝʩʷʪʴ ʧʨʦʙ ʟ ʢʦʞʥʦʛʦ ʱʠʪʘ. ʇʨʠ ʩʝʨʝʜʥʴʦʨʽʯʥʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ 

SO2, ʱʦ ʜʦʨʽʚʥʶʻ 0,23 ʤʛ/ʤ3, H. physodes ʟʘʛʠʥʫʣʘ ʯʝʨʝʟ 29 ʜʥʽʚ. ʋ ʨʘʡʦʥʘʭ ʽʟ 

ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ SO2 (ʚ ʩʝʨʝʜʥʴʦʤʫ 0,08 ʤʛ/ʤ3 ) ʚ 60% ʚʠʧʘʜʢʽʚ ʥʝʢʨʦʟ ʪʘʣʦʤʽʚ 

H. physodes ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʯʝʨʝʟ 68 ʜʥʽʚ. ɺʪʨʘʪʠ ʚʠʟʥʘʯʘʣʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʽʥʬʨʘʯʝʨʚʦʥʦʾ ʬʦʪʦʛʨʘʬʽʾ ʪʘ ʧʣʘʥʦʤʝʪʨʠʯʥʠʭ ʚʠʤʽʨʽʚ ʟʜʦʨʦʚʠʭ ʽ ʧʦʰʢʦʜʞʝʥʠʭ 

ʧʦʚʝʨʭʦʥʴ ʪʘʣʦʤʽʚ. ɹʫʣʦ ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ: H. ʨhysodes ʻ ʯʫʪʣʠʚʠʤ 

ʽʥʜʠʢʘʪʦʨʦʤ ʥʠʟʴʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ SO2.  
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ʌʽʪʦʤʦʥʽʪʦʨʠʥʛ ʜʨʫʛʦʨʷʜʥʠʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ 

        ɸʤʽʘʢ 

ʗʢ ʽ ʫ ʚʠʧʘʜʢʫ ʚʧʣʠʚʫ NO3, ʫʨʘʞʝʥʥʷ ʨʦʩʣʠʥ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʽʣʴʢʠ ʟʘ 

ʚʠʩʦʢʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ NH3. ɼʽʷ NH3 ʥʘ ʨʦʩʣʠʥʠ ʱʝ ʥʝʜʦʩʪʘʪʥʴʦ ʜʦʩʣʽʜʞʝʥʘ. 

ʅʘʡʙʽʣʴʰ ʯʫʪʣʠʚʽ ʜʦ ʡʦʛʦ ʜʽʾ ʾʾ ʣʠʩʪʢʠ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ. ɺʦʥʠ ʤʦʞʫʪʴ ʩʪʘʪʠ 

ʪʫʩʢʣʦ-ʟʝʣʝʥʠʤʠ, ʘ ʧʦʪʽʤ ʙʫʨʠʤʠ ʽ ʯʦʨʥʠʤʠ. ʄʦʞʣʠʚʝ ʟʙʽʣʴʰʝʥʥʷ pH ʣʠʩʪʢʘ, 

ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʡʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ. ʇʨʠ ʚʧʣʠʚʽ ʥʠʟʴʢʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 

NH3 ʥʘ ʥʠʞʥʴʦʤʫ ʙʦʮʽ ʣʠʩʪʢʽʚ ʟ'ʷʚʣʷʶʪʴʩʷ ʛʣʷʥʮʝʚʽʩʪʴ ʘʙʦ ʩʨʽʙʣʷʩʪʽʩʪʴ, ʱʦ 

ʤʦʞʥʘ ʧʦʤʠʣʢʦʚʦ ʧʨʠʡʥʷʪʠ ʟʘ ʧʦʰʢʦʜʞʝʥʥʷ ʨʦʩʣʠʥ ʇɸʅ. ʇʦʤʽʯʝʥʦ, ʱʦ ʫ 

ʧʘʛʦʥʽʚ ʷʙʣʫʥʽ NH3 ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʟʤʽʥʠ ʟʘʙʘʨʚʣʝʥʥʷ ʚʽʜ ʧʫʨʧʫʨʦʚʦʛʦ ʜʦ 

ʯʦʨʥʦʛʦ ʥʘ ʜʽʣʷʥʢʘʭ ʥʘʚʢʨʫʛʠ ʩʦʯʦʚʠʯʦʢ. 

ɹʦʨ 

ʋ ʨʦʩʣʠʥ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʙʽʣʷ ʜʞʝʨʝʣʘ ʚʠʢʠʜʽʚ ʙʦʨʫ (ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʩʢʣʦʚʦʣʦʢʥʘ, ʧʝʯʝʡ, ʨʝʬʨʞʝʨʘʪʦʨʽʚ) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʢʨʘʡʦʚʠʡ ʽ ʤʽʞʞʠʣʢʦʚʠʡ 

ʥʝʢʨʦʟ, ʘ ʪʘʢʦʞ ʧʣʷʤʠʩʪʽʩʪʴ. ʃʠʩʪʢʠ ʥʘʙʫʚʘʶʪʴ ʯʘʰʦʧʦʜʽʙʥʦʾ ʬʦʨʤʠ ʽ 

ʜʝʬʦʨʤʦʚʘʥʽʩʪʴ. ɻʦʩʪʨʝ ʫʨʘʞʝʥʥʷ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʽ ʜʦ 200 ʤ ʚʽʜ 

ʜʞʝʨʝʣʘ, ʚʦʥʦ ʟʥʘʯʥʦ ʧʦʩʣʘʙʣʶʻʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʽ 500 ʤ. ʏʫʪʣʠʚʠʤʠ ʜʦ ʜʽʾ ʙʦʨʫ ʻ 

ʞʦʩʪʽʨ, ʛʦʨʽʭ ʩʽʨʠʡ, ʢʘʨʢʘʩ, ʞʠʤʦʣʦʩʪʴ, ʢʣʝʥ, ʰʦʚʢʦʚʠʮʷ, ʪʘʚʦʣʛʘ ʽ ʜʠʢʠʡ 

ʚʠʥʦʛʨʘʜ. ɺ'ʷʟ, ʙʫʟʦʢ, ʛʨʫʰʘ, ʙʽʨʶʯʠʥʘ, ʘʡʣʘʥʪ  ʽ ʙʽʣʴʰʽʩʪʴ ʪʨʘʚ'ʷʥʠʩʪʠʭ ʨʦʩʣʠʥ 

ʚʠʷʚʠʣʠʩʷ ʜʦʚʦʣʽ ʩʪʽʡʢʠʤʠ. 

ʍʣʦʨ ʽ ʡʦʛʦ ʩʧʦʣʫʢʠ 

ʍʣʦʨ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʷʢ ʦʢʠʩʥʶʚʘʯ. ʋ ʨʘʟʽ 

ʘʚʘʨʽʡ ʟ ʚʠʢʠʜʦʤ ʮʴʦʛʦ ʛʘʟʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʫʞʝ ʩʠʣʴʥʝ ʫʨʘʞʝʥʥʷ ʨʦʩʣʠʥ. ʆʟʥʘʢʠ 

ʧʦʰʢʦʜʞʝʥʥʷ ʭʣʦʨʦʤ ʦʧʠʩʘʥʽ ʜʣʷ ʨʷʜʫ ʨʦʩʣʠʥ. ʇʦ ʢʨʘʷʭ ʣʠʩʪʢʘ ʟ'ʷʚʣʷʶʪʴʩʷ 

ʧʣʷʤʠ ʚʽʜ ʪʝʤʥʦ-ʟʝʣʝʥʦʛʦ ʜʦ ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʽʚ, ʷʢʽ ʧʦʪʽʤ ʟʥʝʙʘʨʚʣʶʻʪʴʩʷ ʜʦ 

ʙʽʣʦʛʦ ʘʙʦ ʩʪʘʶʪʴ ʙʫʨʠʤʠ. ʆʟʥʘʢʠ ʧʦʰʢʦʜʞʝʥʥʷ ʣʠʩʪʢʽʚ ʤʽʞ ʞʠʣʢʘʤʠ ʧʦʜʽʙʥʽ 

ʜʦ ʦʟʥʘʢ ʫʰʢʦʜʞʝʥʥʷ SO2. ʄʦʞʣʠʚʘ ʧʦʷʚʘ ʥʘ ʣʠʩʪʢʘʭ ʢʨʘʧʠʥʦʢ, ʱʦ ʥʘʛʘʜʫʻ 

ʨʝʟʫʣʴʪʘʪʠ ʜʽʾ O3. ʋ ʭʚʦʡʥʠʭ, ʷʢ ʽ ʟʘ ʜʽʾ ʆ3, ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʥʝʢʨʦʟ ʢʽʥʯʠʢʽʚ 

ʛʦʣʦʢ ʽ ʧʣʷʤʠʩʪʽʩʪʴ. ɻʽʨʯʠʮʷ, ʧʽʱʘʥʢʘ ʽ ʩʦʥʷʰʥʠʢ ʯʫʪʣʠʚʽ ʜʦ ʜʽʾ Cl2. ʅʘ ʨʠʩ. 27 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʣʠʩʪʢʠ ʨʦʜʦʜʝʥʜʨʦʥʘ ʽ ʤʘʣʠʥʠ, ʱʦ ʫʨʘʞʝʥʽ ʭʣʦʨʦʤ. 

ʍʣʦʨʠʩʪʠʡ ʚʦʜʝʥʴ ʽ ʩʦʣʷʥʘ ʢʠʩʣʦʪʘ. ʍʣʦʨʠʩʪʠʡ ʚʦʜʝʥʴ ʽʥʢʦʣʠ ʥʘʜʭʦʜʠʪʴ ʚ 

ʘʪʤʦʩʬʝʨʫ ʟ ʣʦʢʘʣʴʥʠʭ ʜʞʝʨʝʣ. ʎʝ ʜʫʞʝ ʛʽʛʨʦʩʢʦʧʽʯʥʠʡ ʛʘʟ, ʷʢʠʡ ʤʦʞʝ 

ʧʝʨʝʪʚʦʨʶʚʘʪʠʩʷ ʚ ʘʪʤʦʩʬʝʨʽ ʚ ʘʝʨʦʟʦʣʴʥʽ ʢʨʘʧʣʽ ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ. ʆʧʠʩʘʥʦ 

ʚʝʣʠʢʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʦʟʥʘʢ ʚʧʣʠʚʫ ʮʠʭ ʨʝʯʦʚʠʥ ʥʘ ʨʦʩʣʠʥʠ. ʊʠʧʦʚʦʶ ʨʝʘʢʮʽʻʶ 

ʥʘ ʚʧʣʠʚ ʻ ʤʽʞʞʠʣʢʦʚʠʡ ʽ ʢʨʘʡʦʚʠʡ ʭʣʦʨʦʟ, ʧʦʪʽʤ ʥʘʩʪʫʧʘʻ ʥʝʢʨʦʟ, ʱʦ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʟʤʽʥʽ ʢʦʣʴʦʨʫ ʚʽʜ ʞʦʚʪʦʛʦ, ʙʫʨʦʛʦ, ʯʝʨʚʦʥʦʛʦ ʜʦ ʯʦʨʥʦʛʦ. ʄʝʞʽ 

ʥʝʢʨʦʪʠʟʦʚʘʥʠʭ ʜʽʣʷʥʦʢ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜ ʙʽʣʦʛʦ ʜʦ ʢʨʝʤʦʚʦʛʦ ʢʦʣʴʦʨʫ. ʆʟʥʘʢʠ 
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ʫʨʘʞʝʥʥʷ ʣʠʩʪʢʽʚ ʪʦʤʘʪʽʚ ʥʘʛʘʜʫʶʪʴ ʦʟʥʘʢʠ ʫʨʘʞʝʥʥʷ ʇɸʅ. ɼʦ ʦʟʥʘʢ 

ʧʦʰʢʦʜʞʝʥʥʷ ʨʦʩʣʠʥ ʘʝʨʦʟʦʣʝʤ ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ ʤʦʞʥʘ ʚʽʜʥʦʩʠʪʠ ʢʨʘʧʠʥʢʠ, 

ʘʙʦ ʪʦʯʢʠ ʚʽʜ ʯʝʨʚʦʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʜʦ ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ, ʘ ʩʦʣʷʥʦʶ ʢʠʩʣʦʪʦʶ ï 

ʣʠʩʪʢʦʚʫ ʧʣʷʤʠʩʪʽʩʪʴ, ʫʨʘʞʝʥʘ ʧʣʦʱʘ ʦʙʣʷʤʫʻʪʴʩʷ ʙʽʣʦʶ ʘʙʦ ʢʨʝʤʦʚʦʶ ʩʤʫʛʦʶ 

(ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʤʠʨʘʥʥʷ ʪʢʘʥʠʥ ʫ ʮʝʥʪʨʘʭ ʧʣʷʤ). ʇʦʜʽʙʥʝ ʷʚʠʱʝ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʣʠʩʪʢʘʭ ʩʣʠʚʠ. ʋ ʨʦʩʣʠʥ ʭʣʦʨʠʜʠ, ʷʢ ʽ ʬʪʦʨʠʜʠ, ʯʘʩʪʦ 

ʘʢʫʤʫʣʶʻʪʴʩʷ ʫ ʚʝʨʭʽʚʢʘʭ ʣʠʩʪʢʽʚ. ɸʥʘʣʽʟ ʧʦʰʢʦʜʞʝʥʠʭ ʣʠʩʪʢʽʚ ʜʦʟʚʦʣʷʻ 

ʚʩʪʘʥʦʚʠʪʠ ʚ ʥʠʭ ʨʽʚʝʥʴ ʭʣʦʨʠʜʽʚ (ʄʝʥʥʽʥʛ, ʌʝʜʝʨ, 1988). 

 

 

 1   2 

ʈʠʩ. 27. ʋʨʘʞʝʥʥʷ ʣʠʩʪʢʽʚ ʨʦʜʦʜʝʥʜʨʦʥʘ (1) ʽ ʤʘʣʠʥʠ (2) ʭʣʦʨʦʤ 

 

ʂʦʥʪʨʦʣʴʥʽ  ʟʘʧʠʪʘʥʥʷ  

1. ʆʧʠʰʽʪʴ ʭʘʨʘʢʪʝʨʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʣʠʩʪʢʽʚ ʨʽʟʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ SO2. 

2. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʙʽʦʽʥʜʠʢʘʪʦʨʠ SO2. 

3. ʅʘʟʚʽʪʴ ʙʽʦʽʥʜʠʢʘʪʦʨʠ, ʱʦ ʯʫʪʣʠʚʽ ʜʦ ʜʽʾ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʚʦʦʢʠʩʫ ʩʽʨʢʠ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. 
4. ʗʢʠʡ ʚʠʜ ʨʦʩʣʠʥ ʻ ʥʘʡʯʫʪʣʠʚʽʰʠʤ ʜʦ ʜʽʾ SO2?

 

5. ʗʢʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʭʽʤʽʯʥʠʡ ʘʥʘʣʽʟ ʚʤʽʩʪʫ ʩʽʨʢʠ ʫ ʣʠʩʪʢʘʭ ʨʦʩʣʠʥ ʫ 

ʤʦʥʽʪʦʨʠʥʛʫ SO2? 

6. ʈʦʟʢʘʞʽʪʴ ʧʨʦ ʦʩʥʦʚʥʽ ʩʠʤʧʪʦʤʠ ʩʠʥʜʨʦʤʫ ʭʣʦʨʦʪʠʯʥʦʾ ʢʘʨʣʠʢʦʚʦʩʪʽ 

ʧʨʦʨʦʩʪʢʽʚ ʩʦʩʥʠ ɺʝʡʤʫʪʦʚʘ. 

7. ʈʦʟʢʘʞʽʪʴ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʽ ʪʦʧʦʣʽ ʦʩʠʢʦʧʦʜʽʙʥʦʾ ʚ 

ʤʦʥʽʪʦʨʠʥʛʫ SO2. 

8. ʅʘ ʯʦʤʫ ʙʘʟʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʦʢʫ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ 

SO2? 
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9. ʗʢʘ ʩʭʝʤʘ ʘʥʘʣʽʟʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʠʩʣʦʪʥʦʩʪʽ ʢʦʨʦʢʫ 

ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ? 

10. ʏʦʤʫ ʤʦʭʠ ʽ ʣʠʰʘʡʥʠʢʠ ʻ ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʙʽʦʽʥʜʠʢʘʪʦʨʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ 

SO2? 

11. ʗʢ ʚʠʟʥʘʯʘʶʪʴ ʚʽʜʥʦʩʥʫ ʯʫʪʣʠʚʽʩʪʴ ʤʦʭʽʚ ʽ ʣʠʰʘʡʥʠʢʽʚ ʜʦ SO2? 

12. ʗʢʠʡ ʚʠʜ ʣʠʰʘʡʥʠʢʘ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʡ ʜʦ SO2, ʘ ʷʢʠʡ ʥʝʩʧʨʠʡʥ̫ʪʣʠʚʠʡ? 

13. ɺ ʯʦʤʫ ʧʦʣʷʛʘʻ ʤʝʪʦʜ ʚʠʚʯʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ SO2 ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʝʨʝʩʘʜʞʫʚʘʥʥʷ ʣʠʰʘʡʥʠʢʽʚ?  

14. ʅʘʟʚʽʪʴ ʦʟʥʘʢʠ ʫʰʢʦʜʞʝʥʥʷ ʨʦʩʣʠʥ ʭʣʦʨʦʤ. 

15. ʗʢʽ  ʨʦʩʣʠʥʠ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʽ ʜʦ ʜʽʾ ʭʣʦʨʫ? 

16. ʆʧʠʰʽʪʴ ʦʟʥʘʢʠ  ʫʰʢʦʜʞʝʥʥʷ ʨʦʩʣʠʥ ʭʣʦʨʠʩʪʠʤ ʚʦʜʥʝʤ. 

17. ʗʢʽ ʨʦʩʣʠʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʽʥʜʠʢʘʪʦʨʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ  ʙʦʨʦʤ? 

18. ʗʢʽ ʨʦʩʣʠʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʽʥʜʠʢʘʪʦʨʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʘʤʽʘʢʦʤ?  

19.  ʆʧʠʰʽʪʴ ʦʟʥʘʢʠ ʫʰʢʦʜʞʝʥʥʷ ʨʦʩʣʠʥ ʩʦʣʷʥʦʶ  ʢʠʩʣʦʪʦʶ? ɺ ʷʢʠʭ ʯʘʩʪʠʥʘʭ 

ʣʠʩʪʢʽʚ ʨʦʩʣʠʥ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʭʣʦʨʠʜʠ. 

 

 

2.7.ʌʽʪʦʤʦʥʽʪʦʨʠʥʛ ʬʦʪʦʭʽʤʽʯʥʠʭ ʦʢʩʠʜʘʥʪʽʚ ʪʘ ʬʪʦʨʠʜʽʚ  

 

2.7.1. ʌʽʪʦʤʦʥʽʪʦʨʠʥʛ ʬʦʪʦʭʽʤʽʯʥʠʭ ʦʢʩʠʜʘʥʪʽʚ 

ʊʨʴʦʤʘ ʦʩʥʦʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʬʦʪʦʭʽʤʽʯʥʦʛʦ ʩʤʦʛʫ ʻ ʦʟʦʥ, 

ʧʝʨʦʢʩʽʘʮʠʣʥʽʪʨʘʪʠ ʽ ʦʢʩʠʜʠ ʘʟʦʪʫ. ɺʽʜʦʤʽ ʯʦʪʠʨʠ ʧʝʨʦʢʩʽʘʮʠʣʥʽʪʨʘʪʘ: 

ʧʝʨʦʢʩʽʘʮʝʪʠʣʥʽʪʨʘʪ (ʇɸʅ), ʧʝʨʦʢʩʽʧʨʦʧʽʦʥʽʣʥʽʪʨʘʪ, ʧʝʨʦʢʩʽʙʫʪʠʨʠʣʥʽʪʨʘʪ ʽ 

ʧʝʨʦʢʩʽʽʟʦʙʫʪʠʨʠʣʥʽʪʨʘʪ. ɭʜʠʥʘ ʜʦʙʨʝ ʚʠʚʯʝʥʘ ʚ ʜʘʥʽʡ ʛʨʫʧʽ ʨʝʯʦʚʠʥʘ ï ʮʝ 

ʇɸʅ, ʱʦ ʻ ʪʘʢʦʞ ʻʜʠʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʬʦʪʦʭʽʤʽʯʥʦʛʦ 

ʩʤʦʛʫ ʧʨʠ ʬʽʪʦʪʦʢʩʠʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʦʩʪʘʥʥʴʦʛʦ. ʊʦʤʫ ʟ ʨʷʜʫ 

ʧʝʨʦʢʩʽʘʮʠʣʥʽʪʨʘʪʽʚ ʤʠ ʨʦʟʛʣʷʜʘʻʤʦ ʣʠʰʝ ʦʜʠʥ. ɼʦ ʦʢʠʩʠʜʽʚ ʘʟʦʪʫ (NOʭ ) 

ʚʽʜʥʦʩʷʪʴʩʷ ʦʢʩʠʜ ʘʟʦʪʫ (NO), ʜʚʦʦʢʩʠʜ ʘʟʦʪʫ (NO2 ) ʽ ʧʷʪʠʦʢʩʠʜ ʘʟʦʪʫ (N2 O5 ), ʟ 

ʷʢʠʭ ʪʽʣʴʢʠ NO ʽ NO2 ʚʚʘʞʘʶʪʴʩʷ ʬʽʪʦʪʦʢʩʠʯʥʠʤʠ. ʆʜʥʘʢ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʆ3 ʽ 

ʇɸʅ ʚʦʥʠ ʚʽʜʥʦʩʥʦ ʥʝ ʬʽʪʦʪʦʢʩʠʯʥʽ. 

ʌʦʥʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʆ3 ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 0,02ï0,04 ʤʣʥ-1 , ʇɸʅ ï ʤʝʥʰʝ 

0,01 ʤʣʥ-1 . ʂʦʥʮʝʥʪʨʘʮʽʷ NOx ʟʤʽʥʶʻʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ ʽ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʫ, ʚ ʤʽʩʪʘʭ ʚʦʥʘ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0,10 

ʜʦ 0,30 ʤʣʥ-1 . ʋ ʂʘʣʽʬʦʨʥʽʾ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʟʦʥʫ 

ʜʦ 0,50ï0,70 ʤʣʥ-1  ʧʨʦʪʷʛʦʤ ʦʜʥʽʻʾ ʛʦʜ. ɺʽʜʟʥʘʯʝʥʦ ʚʠʧʘʜʢʠ ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʇɸʅ ʜʦ 0,06 ʤʣʥ -1  ʧʨʦʪʷʛʦʤ ʜʚʦʭ ʛʦʜʠʥ, ʘ NOx   ʜʦ 0,50 ʤʣʥ
- 1 ʽ 
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ʚʠʱʝ ʧʨʦʪʷʛʦʤ ʦʜʥʽʻʾ ʛʦʜʠʥʠ. ɺʩʽ ʦʢʩʠʜʘʥʪʠ ʻ ʛʘʟʦʧʦʜʽʙʥʠʤʠ ʟʘʙʨʫʜʥʶʶʯʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ ʽ ʾʭ ʫʪʚʦʨʝʥʥʷ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʽ ʜʠʩʧʝʨʩʽʷ ʚ ʧʦʚʽʪʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚ 

ʧʦʛʦʜʠ. 

 

ʌʽʪʦʤʦʥʽʪʦʨʠʥʛ ʦʟʦʥʫ 

ʉʝʨʝʜ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʽ ʚʠʨʦʱʫʚʘʥʠʭ ʙʘʛʘʪʦʨʽʯʥʠʭ ʽ 

ʦʜʥʦʨʽʯʥʠʭ ʨʦʩʣʠʥ ʚʽʜʦʤʦ ʚʩʴʦʛʦ ʢʽʣʴʢʘ ʚʠʜʽʚ, ʯʫʪʣʠʚʠʭ ʜʦ ʜʽʾ ʦʟʦʥʫ. ɼʝʷʢʽ ʟ 

ʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʙʽʦʤʦʥʽʪʦʨʠʥʛʫ ʦʟʦʥʫ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʧʦʚʽʪʨʽ. 

ʊʶʪʶʥ. çʇʦʛʦʜʥʘ ʧʣʷʤʠʩʪʽʩʪʴè ʪʶʪʶʥʫ ( Nicotiana tabacum L .) ï 

ʭʚʦʨʦʙʘ, ʷʢʘ ʚʠʢʣʠʢʘʻʪʴʩʷ ʘʪʤʦʩʬʝʨʥʠʤ ʦʟʦʥʦʤ ʽ ʷʚʣʷʻ ʩʦʙʦʶ ʩʧʝʮʠʬʽʯʥʫ 

ʨʝʘʢʮʽʶ ʥʘ ʚʧʣʠʚ ʆ3 (ʨʠʩ.27). ʉʦʨʪ óBel-W3ô ʥʘʜʟʚʠʯʘʡʥʦ ʯʫʪʣʠʚʠʡ ʜʦ ʥʠʟʴʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʆ3. ʉʪʫʧʽʥʴ ʧʦʰʢʦʜʞʝʥʥʷ ʣʠʩʪʷ ʤʦʞʥʘ ʩʧʽʚʚʽʜʥʝʩʪʠ ʟ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ  ʆ3  ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʧʦʚʽʪʨʽ. ʉʦʨʪ óBel-ɺô ʜʫʞʝ ʩʪʽʡʢʠʡ ʜʦ ʜʽʾ 

ʆ3 ̔  ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʩʧʽʣʴʥʦ ʟ óBel-W3ô. 

ʋ.ɺ. ʄʝʥʥʽʥʛ, ʋ.ɸ ʌʝʜʝʨ (1988) ʚʩʪʘʥʦʚʠʣʠ, ʱʦ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʦʟʠʪʠʚʥʫ 

ʢʦʨʝʣʷʮʽʶ ʤʽʞ ʩʪʫʧʝʥʝʤ ʧʦʰʢʦʜʞʝʥʥʷ ʣʠʩʪʷ ʽ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʆ3 ʚ ʧʦʚʽʪʨʽ, ʜʘʥʘ 

ʟʘʣʝʞʥʽʩʪʴ ʻ ʥʝʣʽʥʽʡʥʦʶ. ʆʜʥʘʢ, ʫ ʜʝʷʢʠʭ ʨʦʙʦʪʘʭ ʧʦʢʘʟʘʥʘ ʤʦʞʣʠʚʽʩʪʴ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʟʘ ʫʤʦʚʠ ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʣʘ ʨʦʩʣʠʥ ʥʘ 

ʜʦʩʣʽʜʥʽʡ ʜʽʣʷʥʮʽ, ʧʣʦʱʽ ʮʽʻʾ ʜʽʣʷʥʢʠ, ʘ ʪʘʢʦʞ ʨʦʟʰʠʨʝʥʥʷ ʤʝʨʝʞʽ ʜʦʩʣʽʜʥʠʭ 

ʜʽʣʷʥʦʢ. 

ʇʽʩʣʷ ʚʠʩʘʜʢʠ ʨʦʩʣʠʥ ʦʙʦʭ ʩʦʨʪʽʚ ʟʘ ʥʠʤʠ ʚʝʜʫʪʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽ 

ʨʝʻʩʪʨʫʶʪʴ ʩʪʫʧʽʥʴ ʧʦʰʢʦʜʞʝʥʥʷ ʨʦʩʣʠʥ ʢʦʞʥʦʛʦ ʩʦʨʪʫ. ʉʪʫʧʽʥʴ ʫʨʘʞʝʥʥʷ 

ʩʦʨʪʫ óBel-W3ô ʤʦʞʥʘ ʩʧʽʚʚʽʜʥʝʩʪʠ ʟ ʚʠʤʽʨʷʥʦʶ ʧʨʠʣʘʜʘʤʠ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʆ3 ʽ 

ʚʠʚʝʩʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʨʽʚʥʝʤ ʧʦʰʢʦʜʞʝʥʥʷ ʨʦʩʣʠʥʠ ʽ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʆ3 ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʧʦʚʽʪʨʽ. ʈʽʟʥʠʮʷ ʤʽʞ ʩʪʫʧʝʥʷʤʠ 

ʫʰʢʦʜʞʝʥʥʷ ʯʫʪʣʠʚʦʛʦ ʜʦ ʚʧʣʠʚʫ ʆ3 ʩʦʨʪʫ óBel-W3ô ̔ ʩʪʽʡʢʦʛʦ ʜʦ ʚʧʣʠʚʫ ʆ3 

ʩʦʨʪʫ óBel-ɺô ʻ ʤʽʨʦʶ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʚʽʜʥʦʩʥʦ ʆ3 ( ʄʝʥʥʠʥʛ, ʌʝʜʝʨ, 1988) 

ɺʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ. ʅʘʩʽʥʥʷ ʪʶʪʶʥʫ ʩʦʨʪʽʚ óBel-W3ô ʽ óBel-ɺô, ʚʟʷʪʽ ʟ 

ʦʜʥʦʛʦ ʜʞʝʨʝʣʘ, ʚʠʩʽʚʘʶʪʴ ʫ ˇʨʫʥʪ ʟ ʚʝʨʤʠʢʫʣʽʪʦʤ ʽ ʧʦʣʠʚʘʶʪʴ ʞʠʚʠʣʴʥʠʤ 

ʨʦʟʯʠʥʦʤ ʍʦʛʣʘʥʜʘ (ʧʦʣʦʚʠʥʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ). ʇʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʽ ʨʽʩʪ 

ʨʦʩʣʠʥ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʦʩʚʽʪʣʝʥʥʽ ʽ ʪʝʤʧʝʨʘʪʫʨʽ ʙʣʠʟʴʢʦ 24ʦ ʉ ʚ 

ʢʘʤʝʨʽ ʟ ʬʽʣʴʪʨʘʤʠ ʟ ʜʝʨʝʚʥʦʛʦ ʚʫʛʽʣʣʷ (ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʦʢʩʠʜʘʥʪʽʚ ʽ SO2). 

ʇʨʦʨʦʩʪʢʠ ʧʝʨʝʩʘʜʞʫʶʪʴ ʫ ʤʘʣʝʥʴʢʽ ʧʘʧʝʨʦʚʽ ʛʦʨʱʠʯʢʠ, ʟʘʧʦʚʥʝʥʽ ˇʨʫʥʪʦʚʦʶ 

ʩʫʤʽʰʰʶ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʦʨʬʫ ʪʘ ʧʝʨʣʽʪʫ (ʫ ʚʽʜʥʦʰʝʥʥʽ 1: 1), ʘ ʪʘʢʦʞ ʚʘʧʥʘ 

ʽ ʛʽʧʩʫ. ʈʦʩʣʠʥʠ ʧʦʣʠʚʘʶʪʴ ʨʦʟʯʠʥʦʤ ʍʦʛʣʘʥʜʘ (ʧʦʣʦʚʠʥʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ) ʜʦ 

ʩʪʘʜʽʾ ʯʝʪʚʝʨʪʦʛʦ ʣʠʩʪʢʘ. ʇʦʪʽʤ ʾʭ, ʥʝ ʚʠʡʤʘʶʯʠ ʟ ʧʘʧʝʨʦʚʠʭ ʛʦʨʱʠʢʽʚ, 

ʧʝʨʝʩʘʜʞʫʶʪʴ ʫ ʛʦʨʱʠʢʠ ʜʽʘʤʝʪʨʦʤ ʧʨʠʙʣʠʟʥʦ 25 ʩʤ, ʷʢʽ ʟʘʧʦʚʥʝʥʽ ʪʽʻʾ ʞ 
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ʩʫʤʽʰʰʶ, ʽ ʧʦʣʠʚʘʶʪʴ ʚʦʜʦʧʨʦʚʽʜʥʦʶ ʚʦʜʦʶ, ʨʘʟ ʫ ʪʠʞʜʝʥʴ, ʧʽʜʞʠʚʣʶʶʯʠ 

ʨʽʜʢʠʤ ʜʦʙʨʠʚʦʤ NPK 15-15-15. ʉʣʽʜ ʨʝʪʝʣʴʥʦ ʦʙʝʨʽʛʘʪʠ ʨʦʩʣʠʥʠ ʚʽʜ ʚʽʨʫʩʫ 

ʪʶʪʶʥʦʚʦʾ ʤʦʟʘʾʢʠ ʽ ʢʦʤʘʭ-ʰʢʜ̔ʥʠʢʽʚ ʪʠʧʫ ʙʽʣʦʢʨʠʣʢʠ. ʆʙʦʚ'ʷʟʢʦʚʦʶ ʫʤʦʚʦʶ 

ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥʠ ʻ ʦʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ ʚʽʜ ʆ3 (ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʽʣʴʪʨʽʚ ʥʘ 

ʜʝʨʝʚʥʦʤʫ ʚʫʛʽʣʣʽ) ʜʦ ʤʦʤʝʥʪʫ ʾʭ ʚʠʩʘʜʞʫʚʘʥʥʷ ʚ ʧʦʣʝ. ʅʘʡʤʝʥʰʽ ʧʨʦʨʦʩʪʢʠ 

ʚʠʷʚʣʷʪʴʩʷ ʧʦʰʢʦʜʞʝʥʠʤʠ ʥʘʚʽʪʴ ʧʨʠ ʚʧʣʠʚʽ ʥʘ ʥʠʭ ʜʫʞʝ ʥʠʟʴʢʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʆ3. ʈʦʩʣʠʥʠ ʩʣʽʜ ʚʠʩʘʜʞʫʚʘʪʠ ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʧʦʚʽʪʨʽ ʧʨʠʙʣʠʟʥʦ ʯʝʨʝʟ ʧ'ʷʪʴ 

ʪʠʞʥʽʚ ʧʽʩʣʷ ʾʭ ʧʝʨʝʩʘʜʞʫʚʘʥʥʷ ʚ ʧʘʧʝʨʦʚʽ ʛʦʨʱʠʢʠ.  ʈʦʩʣʠʥʠ, ʷʢʽ ʚʠʩʘʜʞʫʶʪʴ,  

ʧʦʚʠʥʥʽ ʤʘʪʠ ʱʦʥʘʡʤʝʥʰʝ ʯʦʪʠʨʠ ʩʧʨʘʚʞʥʽʭ ʣʠʩʪʢʘ, ʙʫʪʠ ʦʜʥʘʢʦʚʠʤʠ ʟʘ 

ʢʦʣʴʦʨʦʤ ʽ ʨʦʟʤʽʨʦʤ ʽ ʥʝ ʩʭʠʣʴʥʠʤʠ ʜʦ ʭʚʦʨʦʙ ʽ ʰʢʽʜʥʠʢʽʚ. 

ʈʦʩʣʠʥʠ ʚʠʩʘʜʞʫʶʪʴ ʚ 7-ʣʽʪʨʦʚʽ ʧʣʘʩʪʠʢʦʚʽ ʚʽʜʨʘ, ʱʦ ʤʘʶʪʴ ʜʨʝʥʘʞʥʽ 

ʦʪʚʦʨʠ. ɺʽʜʨʘ ʟʘʧʦʚʥʝʥʽ ʩʫʤʽʰʰʶ ˇʨʫʥʪ-ʪʦʨʬ-ʧʝʨʣʽʪ. ˆʨʫʥʪʦʚʫ ʩʫʤʽʰ ʩʣʽʜ 

ʛʦʪʫʚʘʪʠ ʟʘʟʜʘʣʝʛʽʜʴ, ʾʾ ʤʘʻ ʚʠʩʪʘʯʠʪʠ ʜʣʷ ʧʦʩʘʜʢʠ ʥʘ ʦʜʥʽʡ ʜʽʣʷʥʮʽ ʧʦ 36 

ʨʦʩʣʠʥ ʟʘ ʜʚʘ ʨʘʟʠ ʘʙʦ 72 ʨʦʩʣʠʥʠ ʟʘ ʦʜʠʥ ʨʘʟ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʻʤʦ 114 

ʨʦʩʣʠʥ, ʪʦʙʪʦ ʥʘ ʢʦʞʥʽʡ ʜʽʣʴʥʠʮʽ ʙʫʜʝ ʧʦ 72 ʨʦʩʣʠʥʠ ʩʦʨʪʫ óBel-W3ó ʽ 72 

ʨʦʩʣʠʥʠ ʩʦʨʪʫ óBel-ɺô. ʇʨʠ ʧʝʨʝʩʘʜʮʽ ʨʦʩʣʠʥ ʫ ʚʽʜʨʘ ʘʙʦ ʽʥʰʽ ʢʦʥʪʝʡʥʝʨʠ ʩʣʽʜ 

ʦʙʝʨʝʞʥʦ ʧʦʚʦʜʠʪʠʩʷ ʟ ʾʭ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ. ɹʫʜʴ-ʷʢʝ ʧʦʰʢʦʜʞʝʥʥʷ 

ʨʦʩʣʠʥʠ ʚ ʧʨʦʮʝʩʽ ʧʝʨʝʩʘʜʢʠ ʤʦʞʝ ʟʤʽʥʠʪʠ ʨʝʘʢʮʽʶ ʥʘ ʚʧʣʠʚ ʆ3. 

ɼʽʣʷʥʢʘ ʧʦʚʠʥʥʘ ʤʘʪʠ ʧʣʦʱʫ ʥʝ ʤʝʥʰʝ 30 ʤ 2. ɰʾ ʨʦʟʙʠʚʘʶʪʴ ʥʘ ʢʚʘʜʨʘʪʠ. ʋ 

ʚʫʟʣʘʭ ʩʽʪʢʠ ʩʣʽʜ ʟʘʙʝʟʧʝʯʠʪʠ ʟʘʪʽʥʝʥʥʷ ʜʣʷ ʟʥʠʞʝʥʥʷ ʦʩʚʽʪʣʝʥʦʩʪʽ ʥʘ 40ï50 %. 

ɿ ʮʽʻʶ ʤʝʪʦʶ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʣʘʩʪʠʢ ʘʙʦ ʤʘʨʣʶ, ʤʦʞʥʘ ʪʘʢʦʞ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠʨʦʜʥʫ ʪʽʥʴ ʚʽʜ ʜʝʨʝʚ, ʱʦ ʥʝ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʚʽʣʴʥʦʤʫ 

ʜʦʩʪʫʧʫ ʚʽʪʨʫ, ʘʙʦ ʪʝʥʪʠ, ʷʢʽ ʩʣʽʜ ʨʦʙʠʪʠ ʚʽʜʢʨʠʪʠʤʠ ʟ ʯʦʪʠʨʴʦʭ ʩʪʦʨʽʥ ʜʣʷ 

ʚʽʣʴʥʦʛʦ ʨʫʭʫ ʧʦʚʽʪʨʷ ʚ ʫʩʽʭ ʥʘʧʨʷʤʢʘʭ. 

ʇʦ ʯʦʪʠʨʠ ʨʦʩʣʠʥʠ ʢʦʞʥʦʛʦ ʩʦʨʪʫ ʧʦʤʽʱʘʶʪʴʩʷ ʚ ʨʷʜ, ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʘ 8 

ʨʦʩʣʠʥ; ʪʘʢʠʤ ʯʠʥʦʤ ʥʘ ʢʦʞʥʫ ʜʦʩʣʽʜʥʫ ʜʽʣʷʥʢʫ ʚʠʩʘʜʞʫʻʪʴʩʷ ʧʦ 72 ʨʦʩʣʠʥʠ. 

ɼʽʣʷʥʢʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʨʦʟʪʘʰʦʚʘʥʘ ʪʘʢ, ʱʦʙ ʚʦʥʘ ʧʨʦʜʫʚʘʣʘʩʷ ʚ ʙʫʜʴ-ʷʢʦʤʫ 

ʥʘʧʨʷʤʢʫ, ʘ ʪʘʢʦʞ ʱʦʙ ʙʫʚ ʙʝʟʧʝʨʝʰʢʦʜʥʠʡ ʜʦʩʪʫʧ ʜʦ ʚʦʜʠ. ʗʢʱʦ ʮʝ 

ʥʝʤʦʞʣʠʚʦ, ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʨʦʰʫʚʘʥʫ ʜʽʣʷʥʢʫ. ɭʤʥʦʩʪʽ ʟ ʚʦʜʦʶ 

ʩʣʽʜ ʟʘʛʣʠʙʠʪʠ ʚ ˇʨʫʥʪ ʧʦ ʩʘʤʽ ʚʽʥʮʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʚʦʣʦʛʦʩʪʽ 

ˇʨʫʥʪʫ. ʆʙʨʦʙʢʫ ʧʨʦʪʠ ʰʢʽʜʥʠʢʽʚ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʱʦʪʠʞʥʷ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʥʩʝʢʪʠʮʠʜ ʤʘʣʘʪʤʦʥ, ʱʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʯʫʪʣʠʚʽʩʪʴ ʨʦʩʣʠʥʠ ʜʦ 

ʆ3. ʈʦʩʣʠʥʠ ʩʣʽʜ ʧʦʣʠʚʘʪʠ ʡ ʫʜʦʙʨʶʚʘʪʠ ʦʜʠʥ ʨʘʟ ʫ ʪʠʞʜʝʥʴ ʨʽʜʢʠʤ ʜʦʙʨʠʚʦʤ 

NPK 15ï15ï15. ʅʝ ʩʣʽʜ ʜʦʧʫʩʢʘʪʠ ʚ'ʷʥʝʥʥʷ ʨʦʩʣʠʥʠ, ʦʩʢʽʣʴʢʠ ʥʝʜʦʩʪʘʯʘ ʚʦʣʦʛʠ 

ʟʤʽʥʶʻ ʯʫʪʣʠʚʽʩʪʴ ʨʦʩʣʠʥʠ ʜʦ ʜʽʾ ʆ3. ʏʝʨʝʟ ʪʨʠ ʪʠʞʥʽ ʜʚʽ ʟ ʧʝʨʰʠʭ ʯʦʪʠʨʴʦʭ 

ʨʦʩʣʠʥ ʟʘʤʽʥʶʶʪʴʩʷ ʩʚʽʞʠʤʠ ʨʦʩʣʠʥʘʤʠ. ɿ ʮʴʦʛʦ ʤʦʤʝʥʪʫ ʢʦʞʥʽ ʪʨʠ ʪʠʞʥʽ ʜʦ 
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ʢʽʥʮʷ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʜʚʽ ʩʪʘʨʽ ʨʦʩʣʠʥʠ ʟʘʤʽʥʶʶʪʴʩʷ ʥʘ ʥʦʚʽ, ʟʘ ʨʘʭʫʥʦʢ 

ʮʴʦʛʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʯʫʪʣʠʚʠʭ ʜʦ ʆ3 ʣʠʩʪʢʽʚ.  

 

ʈʠʩ. 28. ʋʨʘʞʝʥʥʷ ʣʠʩʪʢʽʚ ʪʶʪʶʥʫ ʦʟʦʥʦʤ 

 

ɿʙʽʨ ʪʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ. ʉʣʽʜ ʚʠʤʽʨʶʚʘʪʠ ʪʘʢʽ ʬʽʟʠʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʷʢ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ, ʰʚʠʜʢʽʩʪʴ ʽ ʥʘʧʨʷʤ ʚʽʪʨʫ. ɼʣʷ ʚʽʜʜʘʣʝʥʠʭ 

ʜʽʣʷʥʦʢ ʜʝʷʢʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʝʣʝʤʝʥʪʠ ʤʦʞʥʘ ʦʪʨʠʤʫʚʘʪʠ ʟ 

ʤʝʪʝʦʩʪʘʥʮʽʡ. ɼʘʥʽ ʧʨʦ ʧʦʰʢʦʜʞʝʥʥʷ ʨʦʩʣʠʥ ʩʣʽʜ ʟʙʠʨʘʪʠ ʨʝʛʫʣʷʨʥʦ ʯʝʨʝʟ 

ʧʝʚʥʽ ʧʨʦʤʽʞʢʠ ʯʘʩʫ, ʟʘʟʚʠʯʘʡ ʦʜʠʥ ʨʘʟ ʫ ʪʠʞʜʝʥʴ. ʉʪʘʥ ʣʠʩʪʢʘ, ʟ ʷʢʦʛʦ ʧʦʯʘʣʠ 

ʦʙʣʽʢ ʧʽʜ ˉ1 (ʥʘʡʩʪʘʨʽʰʠʡ, ʱʦ ʨʦʟʧʫʩʪʠʚʩʷ), ʤʘʻ ʦʮʽʥʶʚʘʪʠʩʷ ʱʦʪʠʞʥʷ ʚ ʦʜʠʥ 

ʽ ʪʦʡ ʞʝ ʜʝʥʴ ʽ ʛʦʜʠʥʫ ʽ ʪʠʤ ʞʝ ʩʘʤʠʤ ʩʧʦʩʪʝʨʽʛʘʯʝʤ. ɼʣʷ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ 

ʧʦʰʢʦʜʞʝʥʥʷ ʣʠʩʪʷ (ʫ %) ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʦʪʦʛʨʘʬʽʾ ʣʠʩʪʢʽʚ ʟ ʨʽʟʥʠʤ 

ʩʪʫʧʝʥʝʤ ʧʦʰʢʦʜʞʝʥʥʷ (ʨʠʩ. 28). 

ʉʧʦʩʪʝʨʽʛʘʯ ʧʦʚʠʥʝʥ ʚʽʟʫʘʣʴʥʦ ʚʠʟʥʘʯʠʪʠ ʧʣʦʱʫ ʧʦʰʢʦʜʞʝʥʠʭ ʜʽʣʷʥʦʢ 

ʢʦʞʥʦʛʦ ʣʠʩʪʢʘ ʽ ʟʘʛʘʣʴʥʫ ʧʣʦʱʫ ʧʦʰʢʦʜʞʝʥʦʾ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʟʘ ʰʢʘʣʦʶ 

ʚʽʜ 0 ʜʦ 100 % ʽ 5 % ʽʥʢʨʝʤʝʥʪʘ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʧʦʰʢʦʜʞʝʥʦʾ ʣʠʩʪʢʦʚʦʾ 

ʧʦʚʝʨʭʥʽ ʜʣʷ ʢʦʞʥʦʛʦ ʨʘʟʫ ʦʮʽʥʶʻʪʴʩʷ ʧʨʠ ʟʚʝʜʝʥʥʽ ʦʮʽʥʦʢ ʟʙʠʪʢʽʚ ʦʢʨʝʤʠʤ 

ʣʠʩʪʢʘʤ ʚ ʩʫʤʘʨʥʫ ʢʦʣʦʥʢʫ ʟʘ ʟʘʛʦʪʦʚʣʝʥʦʶ ʬʦʨʤʦʶ. ʂʦʞʥʘ ʨʦʩʣʠʥʘ ʤʘʻ ʤʘʪʠ 

ʦʢʨʝʤʫ ʦʙʣʽʢʦʚʫ ʬʦʨʤʫ. ʄʝʨʪʚʽ ʘʙʦ ʧʦʚʥʽʩʪʶ ʧʦʞʦʚʢʣʽ ʣʠʩʪʢʠ ʦʮʽʥʶʶʪʴʩʷ ʷʢ 

100%-ʚʦ ʧʦʰʢʦʜʞʝʥʽ. ʂʽʣʴʢʽʩʪʴ ʥʦʚʠʭ ʣʠʩʪʢʽʚ, ʷʢʽ ʨʦʟʚʠʚʘʣʠʩʷ ʤʽʞ ʧʝʨʽʦʜʘʤʠ 

ʩʧʦʩʪʝʨʝʞʝʥʴ, ʪʘʢʦʞ ʤʘʻ ʨʝʻʩʪʨʫʚʘʪʠʩʷ. ʂʽʣʴʢʽʩʥʦ ʥʦʚʝ ʧʦʰʢʦʜʞʝʥʥʷ ʣʠʩʪʷ 

ʦʮʽʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʨʽʟʥʠʮʽ ʤʽʞ ʧʦʩʣʽʜʦʚʥʠʤʠ ʧʦʢʘʟʘʥʥʷʤʠ. ɼʣʷ 

ʦʮʽʥʢʠ ʩʣʽʜ ʚʠʟʥʘʯʠʪʠ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ: 1) ʧʣʦʱʘ (ʫ %) ʧʦʰʢʦʜʞʝʥʦʾ 

ʧʦʚʝʨʭʥʽ ʢʦʞʥʦʛʦ ʣʠʩʪʢʘ, ʧʽʜʩʫʤʦʚʘʥʘ ʜʣʷ ʘʩʠʤʽʣʷʮʽʡʥʦʾ ʧʦʚʝʨʭʥʽ ʚʩʽʻʾ 

ʨʦʩʣʠʥʠ; 2) ʥʦʚʽ ʧʦʰʢʦʜʞʝʥʥʷ ʥʘ ʢʦʞʥʽʡ ʨʦʩʣʠʥʽ ʟʘ ʧʝʚʥʠʡ ʧʝʨʽʦʜ 

(ʚʨʘʭʦʚʫʶʪʴʩʷ ʟʘ ʨʽʟʥʠʮʝʶ ʩʫʢʫʧʥʠʭ ʧʦʢʘʟʘʥʴ ʤʽʞ ʧʦʯʘʪʢʦʤ ʽ ʢʽʥʮʝʤ ʧʝʨʽʦʜʫ); 
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3) ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ ʢʦʞʥʦʛʦ ʣʠʩʪʢʘ (ʜʦʚʞʠʥʘ ʚʽʜ ʦʩʥʦʚʠ ʜʦ ʚʝʨʭʽʚʢʠ, 

ʤʘʢʩʠʤʘʣʴʥʘ ʰʠʨʠʥʘ ʣʠʩʪʦʚʦʾ ʧʣʘʩʪʠʥʢʠ). 

ʄʦʞʥʘ ʧʽʜʩʫʤʦʚʘʥʽ ʜʘʥʽ ʪʘʢʦʞ ʽ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 1) ʟʘʛʘʣʴʥʝ 

ʧʦʰʢʦʜʞʝʥʥʷ ï ʩʫʤʘ ʧʦʰʢʦʜʞʝʥʴ ʦʢʨʝʤʠʭ ʣʠʩʪʢʽʚ ʟʘ ʢʦʞʥʫ ʜʦʙʫ; 2) ʥʦʚʝ 

ʧʦʰʢʦʜʞʝʥʥʷ ʣʠʩʪʢʽʚ (ʱʦʪʠʞʥʷ); 3) ʥʦʚʝ ʧʦʰʢʦʜʞʝʥʥʷ ʣʠʩʪʢʽʚ (ʟʘʛʘʣʴʥʝ); 4) 

ʟʘʛʘʣʴʥʝ ʯʠʩʣʦ ʣʠʩʪʢʽʚ ʯʝʨʝʟ ʤʽʩʷʮʴ; 5) ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ 

ʯʝʨʝʟ ʤʽʩʷʮʴ. ɼʘʥʽ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʛʨʘʬʽʯʥʦ, ʣʝʛʰʝ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ. ʄʦʞʣʠʚʦ 

ʢʽʣʴʢʘ ʪʠʧʽʚ ʢʨʠʚʠʭ. ʗʢʱʦ ʥʘ ʦʜʥʽʡ ʦʩʽ ʚʽʜʢʣʘʩʪʠ ʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ 

ʧʦʰʢʦʜʞʝʥʥʷ ʣʠʩʪʷ ʟʘ ʪʠʞʜʝʥʴ ʘʙʦ ʯʠʩʣʦ ʧʦʰʢʦʜʞʝʥʠʭ ʣʠʩʪʢʽʚ ʟʘ ʪʠʞʜʝʥʴ, ʘ 

ʥʘ ʽʥʰʠʡ ï ʯʘʩ, ʱʦ ʤʠʥʫʚ, ʪʦ ʦʪʨʠʤʘʻʤʦ ʢʨʠʚʫ ʟʘʛʘʣʴʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʚ ʯʘʩʽ. 

ʗʢʱʦ ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʧʨʠʣʘʜ ʟʥʘʭʦʜʠʪʴʩʷ ʧʦʙʣʠʟʫ ʜʦʩʣʽʜʥʦʾ ʜʽʣʷʥʢʠ, ʪʦ 

ʛʨʘʬʽʯʥʦ ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ ʟʘʛʘʣʴʥʝ ʧʦʰʢʦʜʞʝʥʥʷ ʣʠʩʪʷ ʽ ʟʘʛʘʣʴʥʠʡ ʚʤʽʩʪ ʆ3  

ʘʙʦ ʯʠʩʣʦ ʚʠʧʘʜʢʽʚ, ʢʦʣʠ ʢʦʥʮʝʥʪʨʘʮʽʷ ʆ3 ʧʝʨʝʚʠʱʫʚʘʣʘ 0,04 ʤʣʥ
-1 ʧʨʦʪʷʛʦʤ 4 

ʛʦʜ. ʽ ʙʽʣʴʰʝ. ʌʦʨʤʫ ʢʨʠʚʠʭ, ʱʦ ʚʽʜʦʙʨʘʞʫʶʪʴ ʨʝʘʢʮʽʾ ʜʚʦʭ ʩʦʨʪʽʚ ʪʶʪʶʥʫ 

(óBel-W3ô ʽ óBelïɺô) ʥʘ ʚʧʣʠʚ ʆ3, ʧʨʠ ʧʝʚʥʠʭ ʫʤʦʚʘʭ ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ 

ʤʘʪʝʤʘʪʠʯʥʦ ʽ ʦʮʽʥʠʪʠ ʚʽʟʫʘʣʴʥʦ. ʇʦʨʽʚʥʷʥʥʷ ʥʘʭʠʣʽʚ ʮʠʭ ʢʨʠʚʠʭ ʚʽʜʦʙʨʘʞʘʻ 

ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ ʚʽʜʥʦʩʥʦ ʚʤʽʩʪʫ ʆ3. ʂʨʠʚʽ, ʱʦ ʢʨʫʪʦ ʧʽʜʥʽʤʘʶʪʴʩʷ ʜʣʷ ʦʙʦʭ 

ʩʦʨʪʽʚ, ʚʢʘʟʫʶʪʴ ʥʘ ʥʘʷʚʥʽʩʪʴ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʆ3; ʢʨʫʪʠʟʥʘ ʢʨʠʚʦʾ ʜʣʷ 

ʩʦʨʪʫ óBel-W3ô ʽ ʟʛʣʘʜʞʝʥʘ ʢʨʠʚʘ ʜʣʷ ʩʦʨʪʫ óBel-ɺô ʚʢʘʟʫʻ ʥʘ ʥʠʟʴʢʠʡ ʚʤʽʩʪ ʆ3,  

ʟʛʣʘʜʞʝʥʘ ʢʨʠʚʘ ʜʣʷ óBel-W3ô ʽ ʧʨʷʤʘ (ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʭʠʣʫ) ʜʣʷ óBel-ɺô ʚʢʘʟʫʶʪʴ 

ʥʘ ʥʠʟʴʢʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʆ3, ʘ ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʭʠʣʫ (ʧʣʘʪʦ) ʜʣʷ ʦʙʦʭ ʩʦʨʪʽʚ 

ʦʟʥʘʯʘʻ ʬʦʥʦʚʠʡ ʚʤʽʩʪ ʆ3, ʪʦʙʪʦ ʧʨʠʙʣʠʟʥʦ 0,02ï0,03 ʤʣʥ-1 ʟʘ ʦʜʥʫ ʛʦʜ (ʘʣʝ 

ʩʪʘʥʜʘʨʪ ʜʣʷ ʆ3  ʚ ʉʐɸ 0,12 ʤʣʥ
-1  ʟʘ ʦʜʥʫ ʛʦʜ. ʥʝ ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ ʙʽʣʴʰ 

ʥʽʞ ʦʜʠʥ ʨʘʟ ʥʘ ʨʽʢ). 

ʂʚʘʩʦʣʷ. ɺʽʜʦʤʦ, ʱʦ ʜʝʷʢʽ ʩʦʨʪʠ ʟʚʠʯʘʡʥʦʾ ʩʘʜʦʚʦʾ ʢʚʘʩʦʣʽ ʜʫʞʝ ʯʫʪʣʠʚʽ ʜʦ 

ʜʽʾ ʆ3 . ʅʘ ʩʪʘʨʽʰʠʭ ʣʠʩʪʢʘʭ ʨʦʩʣʠʥ ʟ'ʷʚʣʷʶʪʴʩʷ ʦʧʽʢʠ ʽ/ʘʙʦ ʟʝʨʥʠʩʪʽʩʪʴ ʟ 

ʧʦʜʘʣʴʰʠʤ ʭʣʦʨʦʟʦʤ ʽ ʦʙʧʘʜʘʥʥʷʤ ʣʠʩʪʷ (ʨʠʩ. 29). 

 

 

 

 

 

 

 

 

ʈʠʩ. 29. ʋʨʘʞʝʥʥʷ ʣʠʩʪʢʽʚ ʢʚʘʩʦʣʽ 

ʩʦʨʪʫ óʇʽʥʪʦ111ô ʦʟʦʥʦʤ 
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ʉʦʨʪʠ ʢʫʱʦʚʦʾ ʢʚʘʩʦʣʽ óʊʝʪʨʦô ʽ ʢʚʘʩʦʣʽ óPinto111ô ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ 

ʙʽʦʤʦʥʽʪʦʨʠ ʆ3. ʆʙʠʜʚʘ ʩʦʨʪʠ ʣʝʛʢʦ ʧʨʦʨʦʱʫʶʪʴʩʷ ʟ ʥʘʩʽʥʥʷ ʽ ʥʝ ʚʠʤʘʛʘʶʪʴ 

ʩʧʝʮʽʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʘʛʨʦʪʝʭʥʽʢʠ. ʂʚʘʩʦʣʷ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ 

ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʷʢ ʢʦʨʦʪʢʦʯʘʩʥʠʡ  ʙʽʦʤʦʥʽʪʦʨ ʆ3. ʇʨʦʧʦʥʫʻʪʴʩʷ ʰʚʠʜʢʠʡ ʽ 

ʧʨʦʩʪʠʡ  ʤʝʪʦʜ ʦʮʽʥʢʠ ʫʰʢʦʜʞʝʥʥʷ ʣʠʩʪʢʽʚ ʢʚʘʩʦʣʽ ʩʦʨʪʫ óʇʥ̔ʪʦô ʟʘ 

ʟʤʝʥʰʝʥʥʷʤ ʚ ʥʠʭ ʚʤʽʩʪʫ ʭʣʦʨʦʬʽʣʫ. 

ɺʠʥʦʛʨʘʜ. ɺ ʷʢʦʩʪʽ ʙʽʦʤʦʥʽʪʦʨʦʚ ʆ3  ʤʦʞʥʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʝʷʢʽ 

ʩʦʨʪʠ ʚʠʥʦʛʨʘʜʫ ʣʘʙʨʫʩʢʘ ( Vitis labruska L.). ɿʘ ʩʪʫʧʝʥʝʤ ʧʦʰʢʦʜʞʝʥʥʷ ʣʠʩʪʷ 

ʘʙʦ ʚʨʦʞʘʡʥʦʩʪʽ ʮʽʻʾ ʙʘʛʘʪʦʨʽʯʥʦʾ ʜʝʨʝʚʥʦʾ ʨʦʩʣʠʥʠ ʤʦʞʥʘ ʩʫʜʠʪʠ ʧʨʦ ʨʝʘʢʮʽʶ 

ʨʦʩʣʠʥʠ ʥʘ ʚʧʣʠʚ ʆ3. ʉʦʨʪ óIvesô ʯʫʪʣʠʚʠʡ ʜʦ ʚʧʣʠʚʫ ʆ3, ʘ ʩʦʨʪ óDelawareô 

ʪʦʣʝʨʘʥʪʥʠʡ. ɿʘ ʯʫʪʣʠʚʽʩʪʶ ʜʦ ʚʧʣʠʚʫ ʆ3 ʮʽ ʜʚʘ ʩʦʨʪʠ ʚʠʥʦʛʨʘʜʫ ʩʭʦʞʽ ʟ 

ʦʧʠʩʘʥʠʤʠ ʚʠʱʝ ʜʚʦʤʘ ʩʦʨʪʘʤʠ ʪʶʪʶʥʫ óBel-W3ô ʽ óBel-ɺô.  

ʉʠʤʧʪʦʤʠ ʫʰʢʦʜʞʝʥʥʷ ʚʠʥʦʛʨʘʜʫ ʦʟʦʥʦʤ ʟôʷʚʣʷʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ 

ʩʪʘʨʠʭ ʣʠʩʪʢʘʭ ʫ ʚʠʛʣʷʜʽ ʥʝʚʝʣʠʢʠʭ ʤʽʞʞʠʣʢʦʚʠʭ ʧʣʷʤ (ʚʽʜ 0,1 ʜʦ 0,5 ʤʤ ʫ 

ʜʽʘʤʝʪʨʽ) ʪʽʣʴʢʠ ʥʘ ʚʝʨʭʥʴʦʤʫ ʙʦʮʽ ʣʠʩʪʢʽʚ. ʂʨʘʧʢʠ ʥʘʡʯʘʩʪʽʰʝ ʢʦʨʠʯʥʝʚʦ-

ʙʨʦʥʟʦʚʽ ʘʙʦ ʪʝʤʥʦʢʦʨʠʯʥʝʚʽ. ʊʢʘʥʠʥʠ ʞʠʣʦʢ, ʱʦ ʦʪʦʯʫʶʪʴ ʦʩʝʨʝʜʦʢ 

ʟʘʨʘʞʝʥʥʷ, ʟʘʣʠʰʘʶʪʴʩʷ ʟʝʣʝʥʠʤʠ. ʋʨʘʞʝʥʽ ʣʠʩʪʢʠ ʟ ʯʘʩʦʤ ʦʙʧʘʜʘʶʪʴ. ɺʧʣʠʚ 

ʦʟʦʥʫ ʥʘ ʣʠʩʪʢʠ ʥʘʡʙʽʣʴʰ ʩʠʣʴʥʠʡ ʚ ʞʘʨʢʫ, ʚʦʣʦʛʫ ʧʦʛʦʜʫ. 

ɼʘʥʽ ʙʘʛʘʪʦʨʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʮʽʻʶ ʨʦʩʣʠʥʦʶ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʜʣʷ 

ʦʮʽʥʢʠ ʨʽʯʥʦʛʦ ʚʨʦʞʘʶ, ʟʽʙʨʘʥʦʛʦ ʟ 1 ʛʘ, ʽ ʚʤʽʩʪ ʮʫʢʨʫ ʚ ʧʣʦʜʘʭ. ʉʘʤʝ ʟʘ ʮʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʤʦʞʥʘ ʩʫʜʠʪʠ ʧʨʦ ʚʧʣʠʚ ʆ3  ʥʘ ʨʦʩʣʠʥʠ. 

ʉʦʩʥʘ ɺʝʡʤʫʪʦʚʘ. ɺ ʷʢʦʩʪʽ ʱʝ ʦʜʥʽʻʾ ʨʦʩʣʠʥʠ-ʤʦʥʽʪʦʨʘ ʨʦʟʛʣʷʥʝʤʦ ʪʘʢʝ 

ʜʝʨʝʚʦ, ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʩʭʽʜʥʘ ʩʦʩʥʘ ɺʝʡʤʫʪʦʚʘ (Pinus strobus L). ʎʝ ʚʽʯʥʦʟʝʣʝʥʘ 

ʭʚʦʡʥʘ ʛʦʣʦʥʘʩʽʥʥʘ ʨʦʩʣʠʥʘ. ʉʦʩʥʘ ɺʝʡʤʪʦʚʘ ʽ ʩʦʩʥʘ ʚʽʨʛʠʥʩʴʢʘ (Pinus 

virginiana Mill.), ʷʢ ʽ Nicotiana tabacum, Vitis vinifera, ʤʘʶʪʴ ʨʽʟʥʦʚʠʜʠ, ʱʦ 

ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦʶ ʨʝʘʢʮʽʻʶ ʥʘ ʚʧʣʠʚ ʆ3. ʎʽ ʨʽʟʥʦʚʠʜʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʚʝʜʝʥʽ ʽ ʦʪʨʠʤʘʥʽ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʫ ʚʠʛʣʷʜʽ ʞʠʚʮʽʚ ʘʙʦ ʧʨʦʨʦʩʪʢʽʚ, ʘʙʦ 

ʱʝʧʣʝʥʠʭ ʨʦʩʣʠʥ. 

ʉʦʩʥʫ ɺʝʡʤʫʪʦʚʘ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʷʢʦʩʪʽ ʤʦʥʽʪʦʨʘ, ʧʨʠ ʮʴʦʤʫ 

ʩʣʽʜ ʚʠʟʥʘʯʘʪʠ ʧʦʰʢʦʜʞʝʥʥʷ ʛʦʣʦʢ ʘʙʦ ʧʘʛʦʥʽʚ, ʘʙʦ ʞ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ 

ʚʪʦʨʠʥʥʦʛʦ ʨʘʜʽʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ ʩʪʦʚʙʫʨʘ. ʇʦʰʢʦʜʞʝʥʥʷ ʢʽʥʯʠʢʽʚ ʛʦʣʦʢ, ʾʭ 

ʢʨʘʧʯʘʪʽʩʪʴ, ʚʪʨʘʪʘ ʽ ʟʘʪʨʠʤʢʘ ʨʦʩʪʫ ï ʮʝ ʚʩʝ ʦʟʥʘʢʠ ʧʦʰʢʦʜʞʝʥʥʷ ʩʦʩʥʠ ʆ3. 

ɺʧʣʠʚ ʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʆ3  ʚʠʢʣʠʢʘʻ ʩʠʣʴʥʠʡ ʦʧʽʢ ʢʽʥʯʠʢʽʚ ʛʦʣʦʢ, ʚʦʥʠ 

ʙʫʨʽʶʪʴ (ʨʠʩ. 30).  

ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʧʣʠʚʫ ʙʽʣʴʰ ʥʠʟʴʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʆ3 ʧʦʰʢʦʜʞʫʻʪʴʩʷ 

ʤʦʣʦʜʘ ʪʢʘʥʠʥʘ ʭʚʦʾ, ʢʦʪʨʘ ʨʦʟʚʠʚʘʻʪʴʩʷ, ʱʦ ʚʠʢʣʠʢʘʻ ʧʦʷʚʫ ʥʘ ʢʽʥʯʠʢʘʭ 
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ʥʘʡʤʦʣʦʜʰʠʭ ʛʦʣʦʢ ʩʦʩʥʠ ɺʝʡʤʫʪʦʚʘ ʭʣʦʨʦʪʠʯʥʠʭ ʧʣʷʤʠʩʪʦʩʪʝʡ, ʢ̫ʽ ʧʽʟʥʽʰʝ 

ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʥʘ ʙʽʣʴʰ ʩʪʘʨʽ ʛʦʣʢʠ. ʇʦʪʽʤ ʧʦʯʠʥʘʻʪʴʩʷ ʦʧʘʜʘʥʥʷ ʭʚʦʾ. 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ 30. ʋʨʘʞʝʥʥʷ ʛʦʣʦʢ ʩʦʩʥʠ 

ɺʝʡʤʫʪʦʚʘ ʦʟʦʥʦʤ 

 

ʉʠʣʴʥʦ ʧʦʰʢʦʜʞʝʥʽ ʜʝʨʝʚʘ ʤʦʞʫʪʴ ʚʪʨʘʪʠʪʠ ʩʪʘʨʽʰʫ ʽ ʟʨʽʣʫ ʭʚʦʶ, 

ʟʙʝʨʽʛʰʠ ʣʠʰʝ ʧʫʯʢʠ ʥʝʟʨʽʣʠʭ ʭʚʦʾʥʦʢ ʥʘ ʢʽʥʮʷʭ ʛʽʣʦʢ. ʎʽ ʦʟʥʘʢʠ ʥʝ ʩʣʽʜ 

ʟʤʽʰʫʚʘʪʠ ʟ ʩʠʥʜʨʦʤʦʤ ʭʣʦʨʦʪʠʯʥʦʾ ʢʘʨʣʠʢʦʚʦʩʪʽ ʩʦʩʥʠ ɺʝʡʤʫʪʦʚʘ, ʢʦʪʨʘ 

ʚʠʢʣʠʢʘʻʪʴʩʷ ʚʧʣʠʚʦʤ ʩʫʤʽʰʽ ʆ3 ʽ SO2 ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ, ʷʢ ʚʞʝ ʚʽʜʤʽʯʘʣʦʩʷ, 

ʥʠʟʴʢʦʨʦʩʣʠʤʠ ʜʝʨʝʚʘʤʠ ʟ ʧʨʠʛʥʽʯʝʥʠʤʠ ʚʝʨʭʽʚʢʘʤʠ ʽ ʢʦʨʽʥʥʷʤ, ʢʦʨʦʪʢʠʤʠ ʽ 

ʩʢʨʫʯʝʥʠʤʠ ʧʣʷʤʠʩʪʠʤʠ ʛʦʣʢʘʤʠ ʽ ʧʝʨʝʜʯʘʩʥʠʤ ʾʭ ʦʧʘʜʘʥʥʷʤ. ʎʝʡ ʩʠʥʜʨʦʤ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʬʽʪʦʤʦʥʽʪʦʨʠʥʛʫ ʆ3 ʽ SO2 ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʧʦʚʽʪʨʽ 

ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʫʷʚʣʝʥʥʷ ʧʨʦ ʡʦʛʦ ʷʢʽʩʪʴ.   

ɼʦʩʠʪʴ ʯʫʪʣʠʚʠʤʠ ʜʦ ʜʽʾ ʦʟʦʥʫ ʻ ʣʠʩʪʢʠ ʪʘʢʠʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ, ʷʢ ʷʣʽʚʝʮʴ, 

ʢʘʣʠʥʘ ʛʦʨʜʦʚʠʥʘ, ʷʩʝʥ ʟʚʠʯʘʡʥʠʡ, ʚʽʣʴʭʘ ʯʦʨʥʘ, ʢʣʝʥ ʥʝʩʧʨʘʚʞʥʴʦʧʣʘʪʘʥʦʚʠʡ 

(ʨʠʩ. 31). ʍʘʨʘʢʪʝʨ ʧʦʰʢʦʜʞʝʥʥʷ ʣʠʩʪʢʽʚ ʦʟʦʥʦʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʡʦʛʦ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʪʘ ʟʦʚʥʽʰʥʽʤʠ ʬʘʢʪʦʨʘʤʠ 

ʆʟʦʥ ʫʰʢʦʜʞʫʻ ʣʠʩʪʢʠ (ʨʠʩ. 31), ʧʨʠʛʥʽʯʫʻ ʨʽʩʪ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʨʦʩʣʠʥ (ʜʦʜʘʪʦʢ 1), ʘ ʦʪʞʝ ʽ ʟʥʠʞʫʻ ʾʭ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ɼʦ ʥʘʡʙ̔ʣʴʰ ʯʫʪʣʠʚʠʭ 

ʜʦ ʦʟʦʥʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʟʘ ʩʪʫʧʝʥʝʤ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ 

ʚʽʜʥʦʩʷʪʴʩʷ ʮʠʙʫʣʷ, ʰʧʠʥʘʪ, ʩʘʣʘʪ-ʣʘʪʫʢ, ʙʫʨʷʢ, ʩʦʷ, ʣʶʮʝʨʥʘ, ʧʦʤʽʨʥʦ ʯʫʪʣʠʚʽ 

ï ʢʘʨʪʦʧʣʷ, ʷʯʤʽʥʴ, ʢʫʢʫʨʫʜʟʘ. ʅʘ ʬʦʥʽ ʥʝʚʝʣʠʢʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʣʠʩʪʢʽʚ 

ʚʨʦʞʘʡ ʚʠʥʦʛʨʘʜʫ ʟʥʠʞʫʻʪʴʩʷ ʥʘ 50ï70 %. ʆʟʦʥ, ʱʦ ʤʽʩʪʠʚʩʷ ʚ ʟʘʙʨʫʜʥʝʥʽʡ 

ʘʪʤʦʩʬʝʨʽ, ʟʤʝʥʰʫʚʘʚ ʫʨʦʞʘʡ ʙʘʚʦʚʥʠʢʫ ʥʘ 20ï30 %, ʧʣʦʜʽʚ ʮʠʪʨʫʩʦʚʠʭ ï ʥʘ 

30ï40 %.  

ʗʧʦʥʩʴʢʽ ʜʦʩʣʽʜʥʠʢʠ ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʚ ʷʢʦʩʪʽ ʽʥʜʠʢʘʪʦʨʘ ʟʘʙʨʫʜʥʝʥʥʷ 

ʧʦʚʽʪʨʷ ʦʟʦʥʦʤ ʨʦʩʣʠʥʠ ʽʧʦʤʝʾ ʧʫʨʧʫʨʥʦʾ ʩʦʨʪʫ óScarlet OôHaraô. 
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ʂʘʣʠʥʘ ʛʦʨʜʦʚʠʥʘ ʗʩʝʥ ʟʚʠʯʘʡʥʠʡ 

  

ʇʣʘʪʘʥ ʟʘʭʽʜʥʠʡ ɺʽʣʴʭʘ ʯʦʨʥʘ 

  

ʉʘʣʘʪ-ʣʘʪʫʢ ɹʫʨʷʢ ʟʚʠʯʘʡʥʠʡ 

  

ʎʠʙʫʣʷ ʛʦʨʦʜʥʷ ʇʝʪʨʫʰʢʘ ʛʦʨʦʜʥʷ 

  

ʈʠʩ. 31. ʏʫʪʣʠʚʽʩʪʴ ʜʦ ʦʟʦʥʫ ʨʽʟʥʠʭ ʨʦʩʣʠʥ 
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ʌʽʪʦʤʦʥʽʪʦʨʠʥʛ ʇɸʅ 

ɼʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʇɸʅ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ ʨʦʩʣʠʥʘʤʠ ʻ ʩʘʣʘʪ ʧʦʩʽʚʥʠʡ 

(Lactuca sativa L), ʙʫʨʷʢ (Beta chilensis Hort) ʽ ʪʦʥʢʦʥʽʛ ʦʜʥʦʨʽʯʥʠʡ (Poa annua 

L.). ʃʠʩʪʷ ʮʠʭ ʪʨʘʚ'ʷʥʠʩʪʠʭ ʨʦʩʣʠʥ ʯʫʪʣʠʚʝ ʜʦ ʜʽʾ ʇɸʅ, ʘʣʝ ʥʝʩʧʨʠʡʥʷʪʣʠʚʝ ʜʦ 

ʚʧʣʠʚʫ ʆ3. ʆʩʢʽʣʴʢʠ ʮʽ ʜʚʽ ʟʘʙʨʫʜʥʶʶʯʽ ʨʝʯʦʚʠʥʠ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʠʩʫʪʥʽ ʚ 

ʩʫʤʽʰʽ, ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʦ ʤʘʪʠ ʨʦʩʣʠʥʠ-ʤʦʥʽʪʦʨʠ, ʱʦ ʨʝʘʛʫʶʪʴ ʪʽʣʴʢʠ ʥʘ ʆ3 ʽ 

ʪʽʣʴʢʠ ʥʘ ʇɸʅ. ʆʩʢʽʣʴʢʠ ʜʝʨʝʚʘ ʥʝ ʯʫʪʣʠʚʽ ʜʦ ʚʧʣʠʚʫ ʇɸʅ, ʜʦ ʯʠʩʣʘ ʤʦʞʣʠʚʠʭ 

ʨʦʩʣʠʥ-ʤʦʥʽʪʦʨʽʚ ʚʦʥʠ ʥʝ ʚʭʦʜʷʪʴ. 

ʅʘʡʧʝʨʰʦʶ ʦʟʥʘʢʦʶ ʧʦʰʢʦʜʞʝʥʥʷ ʨʦʩʣʠʥʠ ʇɸʅ ʻ ʚʦʜʷʥʠʩʪʽʩʪʴ ʘʙʦ 

ʙʣʠʩʢʫʯʽʩʪʴ ʥʠʞʥʴʦʾ ʧʦʚʝʨʭʥʽ ʣʠʩʪʢʘ. ʇʨʠ ʧʨʦʜʦʚʞʝʥʥʽ ʜʽʾ ʛʘʟʫ  ʢʣʽʪʠʥʠ 

ʛʫʙʯʘʩʪʦʛʦ ʤʝʟʦʬʽʣʫ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʙʣʠʟʫ ʧʨʦʜʠʭʽʚ, ʩʪʠʩʢʘʶʪʴʩʷ ʽ 

ʟʘʤʽʱʘʶʪʴʩʷ ʧʦʚʽʪʨʷʥʠʤʠ ʧʦʨʦʞʥʠʥʘʤʠ, ʥʘʜʘʶʯʠ ʥʠʞʥʽʡ ʧʦʚʝʨʭʥʽ 

ʧʦʰʢʦʜʞʝʥʦʛʦ ʣʠʩʪʢʘ ʩʨʽʙʣʷʩʪʝ ʟʘʙʘʨʚʣʝʥʥʷ. ʏʝʨʝʟ ʜʚʘ ʘʙʦ ʪʨʠ ʜʥʽ ʩʨʽʙʣʷʩʪʠʡ  

ʢʦʣʽʨ ʤʦʞʝ ʟʤʽʥʠʪʠʩʷ ʥʘ ʙʨʦʥʟʦʚʠʡ. ɯʥʰʦʶ ʚʘʞʣʠʚʦʶ ʽ ʥʘʡʙʽʣʴʰ ʟʨʫʯʥʦʶ 

ʦʟʥʘʢʦʶ ʧʦʰʢʦʜʞʝʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʇɸʅ ʻ çʬʘʩʮʽʘʮʽʷè. ʎʽ ʦʟʥʘʢʠ 

ʟ'ʷʚʣʷʶʪʴʩʷ ʩʧʦʯʘʪʢʫ ʥʘ ʚʝʨʭʽʚʢʘʭ ʩʘʤʠʭ ʤʦʣʦʜʠʭ ʽ ʯʫʪʣʠʚʠʭ ʣʠʩʪʢʽʚ (ʥʘ 

ʧʨʦʪʠʚʘʛʫ ʟʨʽʣʠʤ ʣʠʩʪʢʘʤ, ʱʦ ʚʨʘʞʘʶʪʴʩʷ ʆ3). ʋ ʤʽʨʫ ʟʨʦʩʪʘʥʥʷ ʽ ʜʦʟʨʽʚʘʥʥʷ 

ʣʠʩʪʢʦʚʠʭ ʪʢʘʥʠʥ ʧʦʰʢʦʜʞʝʥʽ ʜʽʣʷʥʢʠ ʥʘʙʫʚʘʶʪʴ ʚʠʛʣʷʜʫ ʩʤʫʛ. ʋ ʨʝʟʫʣʴʪʘʪʽ 

ʧʦʚʪʦʨʥʦʛʦ ʚʧʣʠʚʫ ʇɸʅ ʫ ʪʦʛʦ ʞ ʩʘʤʦʛʦ ʣʠʩʪʢʘ ʫʪʚʦʨʶʻʪʴʩʷ ʜʨʫʛʘ ʩʝʨʽʷ ʩʤʫʛ, 

ʚ̔ ʜʦʢʨʝʤʣʝʥʘ ʚʽʜ ʧʝʨʰʦʾ ʟʜʦʨʦʚʦʾ ʪʢʘʥʠʥʦʶ. ʇʽʩʣʷ ʜʝʢʽʣʴʢʦʭ ʚʧʣʠʚʽʚ ʣʠʩʪʦʢ 

ʙʫʜʝ ʚʨʘʞʝʥʠʡ ʧʦʚʥʽʩʪʶ. 

ɺʩʽ ʚʠʱʝʚʢʘʟʘʥʽ ʨʦʩʣʠʥʠ ʤʦʞʥʘ ʚʠʨʦʩʪʠʪʠ ʟ ʥʘʩʽʥʥʷ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʰʚʠʜʢʦ 

ʧʨʦʜʫʢʫʚʘʪʠ ʽ ʧʽʜʪʨʠʤʫʚʘʪʠ ʾʭ ʚʝʣʠʢʽ ʧʦʧʫʣʷʮʽʾ ʥʘ ʦʩʥʦʚʽ ʩʪʚʦʨʝʥʦʛʦ 

ʩʝʣʝʢʮʽʡʥʦʛʦ ʬʦʥʜʫ. ʇʽʩʣʷ ʮʴʦʛʦ ʤʝʪʦʜ ʨʦʙʦʪʠ ʙʫʜʝ ʘʥʘʣʦʛʽʯʥʠʤ ʤʝʪʦʜʫ, 

ʦʧʠʩʘʥʦʤʫ ʜʣʷ ʪʶʪʶʥʫ ʟʘ ʚʧʣʠʚʫ ʥʘ ʥʴʦʛʦ ʆ3. ʂʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʜʘʥʠʭ, 

ʤʦʞʣʠʚʦ ʧʨʦʚʦʜʠʪʠ ʰʣʷʭʦʤ ʟʽʩʪʘʚʣʝʥʥʷ ʩʪʫʧʝʥʷ ʧʦʰʢʦʜʞʝʥʥʷ ʣʠʩʪʢʽʚ ʽ ʯʘʩʫ, 

ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʫʨʘʞʝʥʥʷ ʚʩʽʭ ʣʠʩʪʢʽʚ ʥʘ ʜʘʥʽʡ ʨʦʩʣʠʥʽ. ʏʠʩʣʦ ʩʤʫʛ ʥʘ ʣʠʩʪʽ 

ʧʦʢʘʟʫʻ ʯʠʩʣʦ ʚʧʣʠʚʽʚ ʇɸʅ ʟʘ ʧʝʚʥʠʡ ʚʽʜʨʽʟʦʢ ʯʘʩʫ. ʆʜʥʘʢ ʮʽ ʩʤʫʛʠ ʚʘʞʢʦ 

ʩʧʽʚʚʽʜʥʝʩʪʠ ʟ ʢʦʥʮʝʥʪʨʘʮʽʷʤʠ ʇɸʅ ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʧʦʚʽʪʨʽ ʚ ʧʝʨʽʦʜ ʚʧʣʠʚʫ. 

ɹʫʣʦ ʙ ʜʦʮʽʣʴʥʦ ʚʠʟʥʘʯʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʰʠʨʠʥʦʶ ʩʤʫʛ ʥʘ ʧʦʰʢʦʜʞʝʥʦʤʫ 

ʣʠʩʪʽ ʽ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʇɸʅ ʫ ʧʦʚʽʪʨʽ. 

 

ʌʽʪʦʤʦʥʽʪʦʨʽʥʛ ʦʢʩʠʜʽʚ ʘʟʦʪʫ 

ɼʽʦʢʩʠʜ ʽ ʦʢʩʠʜ ʘʟʦʪʫ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʫʪʚʦʨʝʥʽ ʆ3 ʫ 

ʬʦʪʦʭʽʤʽʯʥʦʤʫ ʩʤʦʟʽ, ʘʣʝ ʾʭ ʨʦʣʴ ʷʢ ʬʽʪʦʪʦʢʩʠʢʘʥʪʽʚ, ʱʝ ʥʝ ʟʦʚʩʽʤ ʟʨʦʟʫʤʽʣʘ. 

ʄʘʙʫʪʴ, ʪʽʣʴʢʠ ʜʫʞʝ ʚʠʩʦʢʽ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʧʦʷʚʫ ʫ ʨʦʩʣʠʥ 
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ʦʟʥʘʢ ʧʦʰʢʦʜʞʝʥʥʷ. ʋ ʜʝʷʢʠʭ ʨʝʛʽʦʥʘʭ ʩʝʨʝʜʥʷ ʛʦʜʠʥʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ NO2 ʚ 

ʧʦʚʽʪʨʽ ʚʣʽʪʢʫ ʩʪʘʥʦʚʠʪʴ 0,08ï0,15 ʤʣʥ-1 , ʘ ʚʟʠʤʢʫ ï 0,24 ʤʣʥ-1. ʗʢʱʦ ʧʨʠʡʥʷʪʠ, 

ʱʦ NO2 ʤʽʩʪʠʪʴʩʷ ʤʝʥʰʝ ʧʦʣʦʚʠʥʠ ʮʽʻʾ ʢʽʣʴʢʦʩʪʽ, ʪʦ ʚʘʞʢʦ ʫʷʚʠʪʠ, ʷʢʠʤ 

ʰʣʷʭʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʰʢʦʜʞʝʥʥʷ ʥʘʚʽʪʴ ʯʫʪʣʠʚʠʭ ʨʦʩʣʠʥ, ʷʢʽ ʨʦʩʪʫʪʴ ʫ ʪʦʤʫ 

çʥʘʡʛʽʨʰʦʤʫè ʨʘʡʦʥʽ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʚʠʢʣʠʢʘʪʠ ʧʦʷʚʫ ʦʟʥʘʢ ʧʦʰʢʦʜʞʝʥʥʷ ʥʘ 

ʣʠʩʪʽ ʯʫʪʣʠʚʠʭ ʨʦʩʣʠʥ, ʥʝʦʙʭʽʜʥʘ ʜʽʷ 1,0 ʤʣʥ -1 NO2 ʧʨʦʪʷʛʦʤ 24 ʛʦʜ. 

ɼʦʩʣʽʜʞʝʥʥʷ, ʚ ʭʦʜʽ ʷʢʦʛʦ ʥʘ 60 ʚʠʜʽʚ ʨʦʩʣʠʥ ʚʧʣʠʚʘʣʠ ʩʫʤʽʰʰʶ NO ʡ NO2  ʫ 

ʚʽʜʥʦʰʝʥʥʽ 1:1, ʧʦʢʘʟʘʣʦ, ʱʦ ʪʦʢʩʠʯʥʽʩʪʴ NO2  ʚ ʧ'ʷʪʴ ʨʘʟʽʚ ʤʝʥʰʘ ʟʘ 

ʪʦʢʩʠʯʥʽʩʪʴ SO2  ʽ ʚʧʣʠʚ 6 ʤʣʥ
-1 NO2 ʧʨʦʪʷʛʦʤ 8 ʛʦʜ. ʚʠʢʣʠʢʘʻ ʧʦʰʢʦʜʞʝʥʥʷ 

ʜʝʢʽʣʴʢʦʭ ʚʠʜʽʚ ʨʦʩʣʠʥ, ʚʢʣʶʯʘʶʯʠ ʛʦʨʦʭ, ʢʫʱʦʚʫ ʢʚʘʩʦʣʶ ʽ ʣʶʮʝʨʥʫ. ɻʽʨʯʠʮʷ 

(Sinapis arvensis L.) ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʭ ʜʦ ʚʧʣʠʚʫ NO2 ʨʦʩʣʠʥ, ʘʣʝ 

ʥʘʚʽʪʴ ʽ ʮʝʡ ʚʠʜ ʥʝ ʤʦʞʝ ʙʫʪʠ ʝʬʝʢʪʠʚʥʠʤ ʤʦʥʽʪʦʨʦʤ Nʆʭ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ 

ʧʦʚʽʪʨʽ (Feder, Menning,1985). 

 

2.7.2. ɹʽʦʤʦʥʽʪʦʨʠʥʛ ʬʪʦʨʠʜʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʱʠʭ ʨʦʩʣʠʥ 

ɺ ʘʪʤʦʩʬʝʨʽ ʬʪʦʨʠʜʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʛʘʟʫ, ʪʚʝʨʜʦʾ ʜʦʤʽʰʢʠ ʘʙʦ ʫ 

ʚʠʛʣʷʜʽ ʛʘʟʦʧʦʜʽʙʥʦʛʦ ʬʪʦʨʠʜʫ, ʘʜʩʦʨʙʦʚʘʥʦʛʦ ʽʥʰʦʶ ʪʚʝʨʜʦʶ ʜʦʤʽʰʢʦʶ. 

ɻʘʟʦʧʦʜʽʙʥʠʡ ʬʪʦʨʠʩʪʠʡ ʚʦʜʝʥʴ (HF) ʙʽʣʴʰ ʪʦʢʩʠʯʥʠʡ, ʥʽʞ ʪʚʝʨʜʠʡ ʬʪʦʨʠʜ, 

ʪʦʤʫ ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʜʽʶ HF, ʥʽʞ ʧʨʦ ʽʥʰʽ ʬʪʦʨʠʩʪʽ ʩʧʦʣʫʢʠ. 

ʌʪʦʨʠʩʪʠʡ ʚʦʜʝʥʴ ʧʨʠʩʫʪʥʽʡ ʫ ʚʠʢʠʜʘʭ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʞʝʨʝʣ ʧʣʘʚʠʣʴʥʠʭ 

ʟʘʚʦʜʽʚ ʪʘ ʽʥʰʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʷʢ ʧʨʘʚʠʣʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʘʣʶʤʽʥʽʡ. ʍʨʦʥʽʯʥʘ ʜʽʷ HF ʚʠʢʣʠʢʘʻ ʫ ʨʦʩʣʠʥ ʭʣʦʨʦʟ ʚʟʜʦʚʞ ʞʠʣʦʢ ʣʠʩʪʢʽʚ, 

ʛʦʩʪʨʝ ʧʦʰʢʦʜʞʝʥʥʷ, HF-ʥʝʢʨʦʟ ʧʦ ʢʨʘʷʭ ʣʠʩʪʽʚ, ʱʦ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʝʨʭʽʚʢʠ 

ʣʠʩʪʢʘ ʽ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʜʦ ʡʦʛʦ ʦʩʥʦʚʠ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʣʠʩʪʢʠ 

ʜʝʬʦʨʤʫʶʪʴʩʷ. ʋ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʨʦʩʣʠʥ ʥʝʢʨʦʟ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʝʨʭʽʚʢʠ 

ʣʠʩʪʢʽʚ ʽ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʜʦ ʤʝʞ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ. ʉʝʨʝʜ ʦʜʥʦʜʦʣʴʥʠʭ ʷʢ 

ʨʦʩʣʠʥʘ ʽʥʜʠʢʘʪʦʨ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʛʣʘʜʽʦʣʫʩ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʦʨʪʫ 

ʨʦʩʣʠʥʠ ʥʝʢʨʦʪʠʯʥʝ ʟʘʙʘʨʚʣʝʥʥʷ ʾʾ ʣʠʩʪʢʽʚ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʙʽʣʦʛʦ ʜʦ ʨʫʜʫʚʘʪʦ-

ʙʫʨʦʛʦ ʽ ʙʫʨʦʛʦ ʚʽʜ ʚʝʨʭʽʚʢʠ ʣʠʩʪʢʘ ʜʦ ʦʩʥʦʚʠ, ʯʽʪʢʘ ʪʝʤʥʦ-ʙʫʨʘ ʩʤʫʛʘ ʚʽʜʜʽʣʷʻ 

ʤʝʞʫ ʤʝʨʪʚʦʾ ʪʢʘʥʠʥʫ ʚʽʜ ʞʠʚʦʾ. ʇʦʜʽʙʥʽ ʦʟʥʘʢʠ ʧʦʰʢʦʜʞʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

ʫ ʪʶʣʴʧʘʥʘ, ʧʽʚʥʠʢʽʚ, ʣʽʣʽʾ. ʋ ʭʚʦʡʥʠʭ ʨʦʩʣʠʥ ʟ'ʷʚʣʷʶʪʴʩʷ ʛʦʣʢʠ ʟ ʦʙʧʘʣʝʥʠʤʠ 

ʚʝʨʭʽʚʢʘʤʠ, ʢʨʘʷʤʠ ʘʙʦ ʧʦʚʥʽʩʪʶ ʦʙʧʘʣʝʥʽ. ʆʩʦʙʣʠʚʽʩʪʶ ʜʽʾ HF ʻ ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ 

ʥʘʢʦʧʠʯʫʚʘʪʠʩʷ ʫ ʥʘʡʙʽʣʴʢʠʭ ʢʽʣʴʢʦʩʪʷʭ ʫ ʢʨʘʾʚ ʽ ʫ ʚʝʨʭʽʚʢʘʭ ʣʠʩʪʢʽʚ. ɼʣʷ 

ʦʮʽʥʢʠ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʥʘʣʽʟ ʪʢʘʥʠʥ ʣʠʩʪʢʘ  

ɸʙʨʠʢʦʩ (Prunus armeniaca L.). ɸʙʨʠʢʦʩ ʜʫʞʝ ʯʫʪʣʠʚʠʡ ʜʦ ʥʠʟʴʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʬʪʦʨʠʜʽʚ. ʆʟʥʘʢʠ ʫʰʢʦʜʞʝʥʥʷ ʩʧʦʯʘʪʢʫ ʟ'ʷʚʣʷʻʪʴʩʷ ʧʦ ʢʨʘʷʭ 

ʣʠʩʪʢʽʚ. ʋʰʢʦʜʞʝʥʽ ʜʽʣʷʥʢʠ ʟʥʝʙʘʨʚʣʝʥʦʾ ʚʽʜʤʝʨʣʦʾ ʪʢʘʥʠʥʠ ʤʘʶʪʴ ʚʠʛʣʷʜ 
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ʥʘʧʽʚʢʦʣʘ (1ï3 ʩʤ ʫ ʜʽʘʤʝʪʨʽ), ʚʦʥʠ ʤʦʞʫʪʴ ʟ'ʻʜʥʫʚʘʪʠʩʷ ʜʦʪʠ, ʧʦʢʠ ʥʝʢʨʦʟ ʥʝ 

ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʧʦ ʚʩʴʦʤʫ ʢʨʘʶ ʣʠʩʪʢʘ. ɺʫʟʴʢʘ ʧʦʤʽʪʥʘ ʯʝʨʚʦʥʫʚʘʪʦ-ʙʫʨʘ 

ʩʤʫʛʘ ʚʽʜʜʽʣʷʻ ʚʽʜʤʝʨʣʫ ʪʢʘʥʠʥʫ ʚʽʥ ʞʠʚʦʾ ʟʝʣʝʥʦʾ ʪʢʘʥʠʥʠ. ɺʽʜʤʝʨʣʘ ʪʢʘʥʠʥʘ 

ʤʦʞʝ ʚʽʜʚʘʣʠʪʠʩʷ, ʘʣʝ ʣʠʩʪʢʠ ʟʚʠʯʘʡʥʦ ʥʝ ʚʽʜʧʘʜʘʶʪʴ. ʅʘʡʙʽʣʴʰ ʯʫʪʣʠʚʽ ʜʦ ʜʽʾ 

ʬʪʦʨʠʜʽʚ ʤʦʣʦʜʽ ʣʠʩʪʢʠ, ʱʦ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʢʦʪʨʽ ʥʘʡʯʘʩʪʽʰʝ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘ ʢʦʨʝʥʝʚʠʭ ʧʘʛʦʥʘʭ.  

ʍʚʦʡʥʽ. ʐʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʙʽʦʤʦʥʽʪʦʨʽʚ ʬʪʦʨʠʜʽʚ ʦʪʨʠʤʘʣʠ 

ʜʚʘ ʚʠʜʠ ʭʚʦʡʥʠʭ: ʧʩʝʚʜʦʪʩʫʛʘ ʪʠʩʦʣʠʩʪʘ ʠ ʩʦʩʥʘ ʞʦʚʪʘ. 

ʇʩʝʚʜʦʪʩʫʛʘ ʪʠʩʦʣʠʩʪʘ (Pseudotsuga taxifolia) 

ʇʦʨʦʛʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʬʪʦʨʠʜʽʚ ʫ ʭʚʦʾ, ʟʘ ʷʢʦʾ ʚʽʜʤʽʯʘʻʪʴʩʷ ʫʧʦʚʽʣʴʥʝʥʥʷ 

ʨʦʩʪʫ ʜʝʨʝʚ ʙʝʟ ʽʥʰʠʭ ʦʟʥʘʢ ʜʽʾ ʬʪʦʨʠʜʽʚ, ʩʪʘʥʦʚʠʪʴ 100ï200 ʤʣʥ-1. ʆʟʥʘʢʠ 

ʫʰʢʦʜʞʝʥʥʷ ʭʚʦʾ ʧʨʦʷʚʣʷʶʪʴʩʷ ʧʨʠ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʾ 200 ʤʣʥ-1, ʟʘʛʠʙʝʣʴ ʜʝʨʝʚʘ 

ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʽʣʴʰʝ 500 ʤʣʥ-1. ɿʤʝʥʰʝʥʥʷ ʩʫʭʦʾ ʤʘʩʠ ʭʚʦʾ ʚʽʜʤʽʯʘʻʪʴʩʷ ʧʨʠ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʪʦʨʠʜʽʚ 200 ʤʣʥ-1, ʧʨʠ ʮʴʦʤʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʦʙʧʘʣʝʥʥʷ ʭʚʦʾ. 

ʆʩʢʽʣʴʢʠ ʧʩʝʚʜʦʪʩʫʛʘ ʪʠʩʦʣʠʩʪʘ ï ʙʘʛʘʪʦʨʽʯʥʘ ʨʦʩʣʠʥʘ, ʦʮʽʥʢʘ ʨʦʟʚʠʪʢʫ ʮʠʭ 

ʜʝʨʝʚ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʚ ʨʘʡʦʥʘʭ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ ʬʪʦʨʠʜʽʚ ʤʦʞʝ ʙʫʪʠ 

ʜʦʙʨʠʤ ʧʦʩʪʽʡʥʦ ʜʽʶʯʠʤ ʧʦʢʘʟʥʠʢʦʤ ʘʙʦ ʤʽʨʦʶ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʟʘ ʚʽʜʥʦʰʝʥʥʷʤ 

ʜʦ ʬʪʦʨʠʜʽʚ. 

ʉʦʩʥʘ ʞʦʚʪʘ (Pinus ponderosa) 

ɿʥʘʡʜʝʥʘ ʣʽʥʽʡʥʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʩʝʨʝʜʥʽʤ ʩʪʫʧʝʥʝʤ ʧʦʰʢʦʜʞʝʥʥʷ ʭʚʦʾ ʽ 

ʩʝʨʝʜʥʴʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʬʪʦʨʠʜʽʚ ʚ ʘʪʤʦʩʬʝʨʽ. 

ɻʣʘʜʽʦʣʫʩ (Gladiolus hybridus hort.). ɼʣʷ ʦʮʽʥʢʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʪʦʨʠʜʽʚ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʘ ʨʝʘʢʮʽʷ, ʷʢʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʧʦʰʢʦʜʞʝʥʥʽ ʣʠʩʪʢʘ (ʨʠʩ. 

32). ɿʘʟʚʠʯʘʡ ʥʝʢʨʦʪʠʯʥʘ ʪʢʘʥʠʥʘ ʟ'ʷʚʣʷʻʪʴʩʷ ʥʘ ʚʝʨʭʽʚʮʽ ʣʠʩʪʢʘ, ʘ ʧʦʪʽʤ 

ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʧʦ ʚʩʽʡ ʰʠʨʠʥʽ ʣʠʩʪʢʘ ʘʙʦ ʧʦ ʢʨʘʷʭ, ʘʙʦ ʧʦ ʢʨʘʷʭ ʽ ʧʦ 

ʧʝʨʝʪʝʪʠʥʫ. ʋ ʩʦʨʪʽʚ ʟ ʙʽʣʴʰ ʩʚʽʪʣʠʤʠ ʢʚʽʪʢʘʤʠ ʥʝʢʨʦʪʠʯʥʽ ʜʽʣʷʥʢʠ ʯʘʩʪʦ 

ʙʫʚʘʶʪʴ ʩʚʽʪʣʦ ʟʘʙʘʨʚʣʝʥʽ. ʈʽʚʥʘ ʧʦʚʝʨʭʥʷ ʥʝʢʨʦʪʠʯʥʦʾ ʪʢʘʥʠʥʠ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʪʝ, ʱʦ ʨʦʩʣʠʥʠ ʟʘʟʥʘʶʪʴ ʭʨʦʥʽʯʥʦʾ ʜʽʾ ʬʪʦʨʠʜʽʚ, ʘ ʨʷʜ ʢʦʨʠʯʥʝʚʠʭ ʩʤʫʛ ʥʘ 

ʥʝʢʨʦʪʠʯʥʠʭ ʪʢʘʥʠʥʘʭ ï ʧʨʦ ʧʝʨʽʦʜʠʯʥʫ ʟʤʽʥʫ ʚʧʣʠʚʫ ʬʪʦʨʠʜʽʚ. ʂʦʞʥʘ ʩʤʫʛʘ 

ʷʚʣʷʻ ʩʦʙʦʶ ʚʽʜʧʦʚʽʜʥʫ ʨʝʘʢʮʽʶ ʥʘ ʚʧʣʠʚ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʨʽʚʥʷʥʴ ʯʫʪʣʠʚʽ ʩʦʨʪʠ ʛʣʘʜʽʦʣʫʩʫ ʪʘʢʽ ʷʢ óSnow Princessô 

ʽ ʡʦʛʦ ʥʝʯʫʪʣʠʚʽ ʩʦʨʪʠ, ʥʘʧʨʠʢʣʘʜ óMansoerô, ʩʣʽʜ ʚʠʨʦʱʫʚʘʪʠ ʩʫʤʽʩʥʦ. ɰʭ 

ʩʘʜʷʪʴ ʧʦ ʦʜʥʦʤʫ ʘʙʦ ʛʨʫʧʘʤʠ ʧʦ 4ï6 ʙʫʣʴʙʦʮʠʙʫʣʠʥ ʫ ʚʝʛʝʪʘʮʽʡʥʽ ʧʦʩʫʜʠʥʠ ʚ 

ʦʨʘʥʞʝʨʝʷʭ, ʫ ʧʦʚʽʪʨʽ ʷʢʠʭ ʚʽʜʩʫʪʥʽ ʬʪʦʨʠʜʠ. ʂʦʣʠ ʨʦʩʣʠʥʠ ʜʦʩʷʛʥʫʪʴ ʚʠʩʦʪʠ 

25 ʩʤ ʘʙʦ ʥʘ ʩʪʘʜʽʾ ʧʦʷʚʠ 4-ʛʦ ï 5-ʛʦ ʣʠʩʪʢʘ, ʾʭ ʧʝʨʝʩʘʜʞʫʶʪʴ  ʫ ʧʨʠʨʦʜʥʽ ʫʤʦʚʠ 

ʚ ʧʫʥʢʪʘʭ ʜʦʩʣʽʜʞʝʥʴ. ɿʘʙʝʟʧʝʯʫʶʪʴ ʧʦʣʠʚ, ʧʨʦʧʦʣʶʚʘʥʥʷ, ʚʝʜʫʪʴ ʙʦʨʦʪʴʙʫ ʟʽ 

ʰʢʽʜʥʠʢʘʤʠ ʽ ʭʚʦʨʦʙʘʤʠ. ʇʨʦʚʦʜʷʪʴ ʦʮʽʥʢʫ ʫʰʢʦʜʞʝʥʥʷ ʣʠʩʪʢʽʚ ʨʦʩʣʠʥ (ʫ %) 
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ʭʦʯʘ ʙ ʦʜʠʥ ʨʘʟ ʫ ʤʽʩʷʮʴ. ɿʙʝʨʽʛʘʶʪʴ ʧʨʦʙʠ ʥʝʢʨʦʪʠʯʥʦʾ ʽ ʟʜʦʨʦʚʦʾ ʪʢʘʥʠʥʠ 

ʣʠʩʪʢʽʚ ʜʣʷ ʘʥʘʣʽʟʫ ʥʘ ʬʪʦʨʠʜʠ. ʉʪʫʧʽʥʴ ʫʰʢʦʜʞʝʥʥʷ ʣʠʩʪʢʽʚ ʬʪʦʨʠʜʘʤʠ 

ʦʮʽʥʶʶʪʴ ʜʝʢʽʣʴʢʦʤʘ ʤʝʪʦʜʘʤʠ. ʇʨʦʩʪʽʰʠʤ ʟ ʥʠʭ ʻ ʚʽʟʫʘʣʴʥʘ ʦʮʽʥʢʘ 

ʧʦʰʢʦʜʞʝʥʴ ʣʠʩʪʢʘ (%), ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʫ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ (ʨʠʩ. 32). ʎʷ 

ʦʮʽʥʢʘ ʩʧʽʚʩʪʘʚʣʷʻʪʴʩʷ ʟ ʦʮʽʥʢʘʤʠ ʜʘʥʠʭ ʘʥʘʣʽʟʫ ʪʢʘʥʠʥʠ ʣʠʩʪʢʽʚ ʥʘ ʚʤʽʩʪ 

ʬʪʦʨʠʜʽʚ.  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʧʦʰʢʦʜʞʝʥʥʷ ʽ ʟʜʦʨʦʚʦʾ ʪʢʘʥʠʥʠ ʣʠʩʪʢʘ ʤʦʞʥʘ 

ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʢʦʤʧʝʥʩʫʶʯʠʤ ʧʣʘʥʽʤʝʪʨʦʤ. ʎʝʡ ʤʝʪʦʜ ʤʦʞʥʘ ʪʘʢʦʞ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʧʦʰʢʦʜʞʝʥʥʷ ʟʘ ʬʦʪʦʟʥʽʤʢʘʤʠ ʣʠʩʪʢʽʚ,  

ʷʢʽ ʦʪʨʠʤʘʥʽ ʫ ʧʫʥʢʪʘʭ ʤʦʥʽʪʦʨʠʥʛʫ. ɺʠʤʽʨʶʶʯʠ ʜʦʚʞʠʥʫ ʧʦʰʢʦʜʞʝʥʠʭ ʽ 

ʟʜʦʨʦʚʠʭ ʜʽʣʷʥʦʢ, ɼ.ʌ. ɸʜʘʤʩ ʟʽ ʩʧʽʚ. ʟʤʦʛʣʠ ʨʦʟʨʘʭʫʚʘʪʠ ʯʠʩʝʣʴʥʠʡ ʽʥʜʝʢʩ 

ʰʣʷʭʦʤ ʧʦʤʥʦʞʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʜʦʚʞʠʥʠ ʧʦʰʢʦʜʞʝʥʦʾ ʜʽʣʷʥʢʠ ʥʘ 100 ʽ ʧʦʜʽʣʦʤ 

ʥʘ ʟʘʛʘʣʴʥʫ ʧʣʦʱʫ ʣʠʩʪʢʘ. 

ɼʣʷ ʰʚʠʜʢʦʾ ʽ ʙʝʟʧʝʨʝʨʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ ʫʰʢʦʜʞʝʥʥʷ ʬʪʦʨʠʜʘʤʠ ʣʠʩʪʢʽʚ 

ʛʣʘʜʽʦʣʫʩʘ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʘʙʦʨʘʪʦʨʥʫ ʫʩʪʘʥʦʚʢʫ ʬʦʪʦʢʦʧʽʶʚʘʥʥʷ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʫʰʢʦʜʞʝʥʥʷ ʣʠʩʪʢʽʚ, ʱʦ ʟʦʙʨʘʞʝʥʽ ʥʘ ʬʦʪʦʟʥʽʤʢʘʭ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʣʘʥʽʤʝʪʨ. 

 

 

 ʈʠʩ. 32. ʋʨʘʞʝʥʥʷ ʣʠʩʪʢʽʚ ʛʣʘʜʽʦʣʫʩʘ ʬʪʦʨʠʜʘʤʠ 

ʌʨʝʟʽʷ (Freesia hybridʘ hort.). ɼʣʷ ʤʦʥʠʪʦʨʠʥʛʫ ʬʪʦʨʠʜʽʚ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʨʝʟʽʶ. ʅʘʜʘʻʪʴʩʷ ʚʽʟʫʘʣʴʥʘ ʦʮʽʥʢʘ ʧʣʦʱʽ ʫʰʢʦʜʞʝʥʥʷ 

ʣʠʩʪʢʽʚ (%), ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ ʣʠʩʪʢʽʚ ʥʘ ʚʤʽʩʪ ʬʪʦʨʠʜʽʚ. 

ɺʽʜʥʦʩʥʽ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʩʣʠʥ ʜʣʷ ʙʽʦʤʦʥʽʪʦʨʠʥʛʫ ʬʪʦʨʠʜʽʚ:  

1. ɯʩʥʫʻ ʙʘʛʘʪʦ ʚʠʱʠʭ ʨʦʩʣʠʥ ʽ ʣʠʰʘʡʥʠʢʽʚ, ʷʢʽ ʯʫʪʣʠʚʽ ʜʦ ʬʪʦʨʠʜʽʚ; 

2. ʏʫʪʣʠʚʽ ʨʦʩʣʠʥʠ ʭʘʨʘʢʪʝʨʥʠʤ ʯʠʥʦʤ ʨʝʘʛʫʶʪʴ ʥʘ ʚʽʜʦʤʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʬʪʦʨʠʜʽʚ; 
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3. ʂʦʥʮʝʥʪʨʘʮʽʶ ʬʪʦʨʠʜʽʚ ʫ ʨʦʩʣʠʥʘʭ ʤʦʞʥʘ ʪʦʯʥʦ ʚʠʟʥʘʯʠʪʠ; 

4. ʄʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʯʫʪʣʠʚʽʩʪʶ ʨʦʩʣʠʥ ʽ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 

ʬʪʦʨʠʜʽʚ; 

5. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʪʦʨʠʜʽʚ ʫ ʧʦʚʽʪʨʽ ʽ ʨʦʩʣʠʥʘʭ ʫʰʢʦʜʞʝʥʥʷ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʙʽʣʴʰ ʷʩʢʨʘʚʦ. 

ʅʝʜʦʣʽʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʩʣʠʥ ʜʣʷ ʙʽʦʤʦʥʽʪʦʨʠʥʛʫ ʬʪʦʨʠʜʽʚ: 

1.ʏʫʪʣʠʚʽ ʨʦʩʣʠʥʠ ʚʠʨʦʱʫʶʪʴ ʚ ʦʨʘʥʞʝʨʝʾ, ʫ ʧʦʚʽʪʨʽ ʷʢʦʾ ʚʽʜʩʫʪʥʽ 

ʬʪʦʨʠʜʠ, ʧʦʪʽʤ ʧʝʨʝʩʘʜʞʫʶʪʴ ʫ ʧʨʠʨʦʜʥʽ ʫʤʦʚʠ; 

2. ɺʽʜʧʦʚʽʜʥʘ ʨʝʘʢʮʽʷ ʥʘ ʚʧʣʠʚ ʬʪʦʨʠʜʽʚ ʫ ʯʫʪʣʠʚʠʭ ʨʦʩʣʠʥ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʥʝ ʚʜ̔ʨʘʟʫ;  

3. ɿʘ ʦʟʥʘʢʘʤʠ ʥʝ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʜʦʟʫ (ʢʦʥʮʝʥʪʨʘʮʽʷ ï ʯʘʩ) ʟʘ 

ʥʘʩʪʫʧʥʠʤʠ ʧʨʠʯʠʥʘʤʠ: 

 ʘ) ʯʘʩʪʠʥʘ ʬʪʦʨʠʜʽʚ ʟʤʠʚʘʻʪʴʩʷ ʜʦʱʝʤ; 

ʙ) ʯʘʩʪʠʥʘ ʬʪʦʨʠʜʽʚ ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʚʝʜʝʥʘ ʚ ʤʝʥʰ ʰʢʽʜʣʠʚʽ ʬʦʨʤʠ ʩʘʤʦʶ 

ʨʦʩʣʠʥʦʶ, ʩʢʣʘʜ ʞʠʚʠʣʴʥʦʾ ʩʠʩʪʝʤʠ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʧʨʦʷʚ ʦʟʥʘʢ; 

ʚ) ʦʟʥʘʢʠ ʫʰʢʦʜʞʝʥʥʷ ʬʪʦʨʠʜʘʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʜʽʙʥʠʤʠ ʜʦ ʦʟʥʘʢ, ʱʦ 

ʚʠʢʣʠʢʘʥʽ, ʥʝʩʪʘʯʝʶ ʚʦʣʦʛʠ, ʥʠʟʴʢʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ, ʬʘʢʫʣʴʪʘʪʠʚʥʠʤ 

ʧʘʨʘʟʠʪʦʤ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʜʦʩʪʦʚʽʨʥʦ ʚʠʟʥʘʯʠʪʠ, ʱʦ ʚ ʜʘʥʦʤʫ ʨʘʡʦʥʽ ʫʰʢʦʜʞʝʥʥʷ 

ʨʦʩʣʠʥ ʚʠʢʣʠʢʘʥʽ ʜʽʻʶ ʘʪʤʦʩʬʝʨʥʠʭ ʬʪʦʨʠʜʽʚ, ʜʘʥʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʩʣʽʜ 

ʨʦʟʛʣʷʜʘʪʠ ʩʫʤʽʩʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʥʘ ʚʤʽʩʪ ʬʪʦʨʠʜʽʚ ʫ ʨʦʩʣʠʥʽ, ʘ ʷʢʱʦ 

ʤʦʞʣʠʚʦ ʟ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʶ ʚ ʘʪʤʦʩʬʝʨʽ.  

ɹʽʦʤʦʥʽʪʦʨʠʥʛ ʬʪʦʨʠʜʽʚ ʟʜʽʡʩʥʶʶʪʴ ʪʘʢʦʞ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʠʞʯʠʭ ʨʦʩʣʠʥ.  

ɺʽʜʧʦʚʽʜʥʘ ʨʝʘʢʮʽʷ ʣʠʰʘʡʥʠʢʽʚ ʥʘ ʜʽʶ ʬʪʦʨʠʜʽʚ, ʱʦ ʧʨʠʩʫʪʥʽ ʚ ʘʪʤʦʩʬʝʨʽ, 

ʧʦʜʽʙʥʘ ʜʦ ʾʭ ʨʝʘʢʮʽʾ ʥʘ ʜʽʶ ʦʢʩʠʜʘ ʩʽʨʢʠ (ʟʥʠʢʥʝʥʥʷ, ʟʤʝʰʝʥʥʷ ʧʣʦʱʽ, 

ʧʨʠʛʥʽʯʝʥʥʷ ʧʣʦʜʦʥʦʰʝʥʥʷ, ʧʦʩʣʘʙʣʝʥʥʷ ʨʦʩʪʫ ʪʦʱʦ). ɼʣʷ ʦʮʽʥʢʠ ʥʘʢʦʧʠʯʝʥʥʷ 

ʬʪʦʨʠʜʽʚ ʫ ʪʘʣʦʤʘʭ ʣʠʰʘʡʥʠʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʽ ʞ ʭʽʤʽʯʥʽ ʤʝʪʦʜʠ, ʱʦ ʽ ʜʣʷ 

ʽʭ ʚʠʟʥʘʯʝʥʥʷ ʫ ʚʠʱʠʭ ʨʦʩʣʠʥʘʭ.   

 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ʗʢʽ ʚʠʜʠ ʨʦʩʣʠʥ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʙʽʦʤʦʥʽʪʦʨʠʥʛʫ ʦʟʦʥʫ ʚ           

ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʧʦʚʽʪʨʽ? 

2. ʗʢʽ ʩʦʨʪʠ ʪʶʪʶʥʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʙʽʦʤʦʥʽʪʦʨʠʥʛʫ ʦʟʦʥʫ? ʗʢ ʚʠʨʦʱʫʶʪʴ 

ʨʦʩʣʠʥʠ ʪʶʪʶʥʫ ʜʣʷ ʙʽʦʤʦʥʽʪʦʨʠʥʛʫ ʦʟʦʥʫ? 

3. ʗʢ ʧʨʦʚʦʜʠʪʴʩʷ ʟʙʽʨ ʜʘʥʠʭ ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʤʦʥʽʪʦʨʠʥʛʫ ʦʟʦʥʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʶʪʶʥʫ? 

4. ʈʦʟʢʘʞʽʪʴ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʚʘʩʦʣʽ ʚ ʷʢʦʩʪʽ ʙʽʦʽʥʜʠʢʘʪʦʨʘ ʦʟʦʥʘ? 
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5. ʉʦʨʪʠ ʷʢʦʛʦ ʚʠʥʦʛʨʘʜ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʷʢʦʩʪʽ ʙʽʦʽʥʜʠʢʘʪʦʨʽʚ ʆ3?  

6. ʈʦʟʢʘʞʽʪʴ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʩʥʠ ɺʝʡʤʫʪʦʚʘ ʷʢ ʙʽʦʽʥʜʠʢʘʪʦʨʘ ʦʟʦʥʫ. 

7. ʗʢʽ ʨʦʩʣʠʥʠ ʨʝʢʦʤʝʥʜʫʶʪʴ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʬʪʦʨʠʜʽʚ? 

8. ʈʦʟʢʘʞʽʪʴ ʧʨʦ ʭʚʦʡʥʽ ʨʦʩʣʠʥʠ-ʽʥʜʠʢʘʪʦʨʠ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʬʪʦʨʠʜʘʤʠ.  

9. ʗʢʘ ʚʽʜʧʦʚʽʜʥʘ ʨʝʘʢʮʽʷ ʛʣʘʜʽʦʣʫʩʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʬʪʦʨʠʜʽʚ ʫ ʧʦʚʽʪʨʽ? 

10.  ʅʘʟʚʽʪʴ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʩʣʠʥ  ʜʣʷ ʙʽʦʤʦʥʽʪʦʨʠʥʛʫ 

ʬʪʦʨʠʜʽʚ. 

11. ʆʧʠʰʽʪʴ ʩʠʥʜʨʦʤ ʢʘʨʣʠʢʦʚʦʩʪʽ ʩʦʩʥʠ ɺʝʡʤʫʪʦʚʘ.  

12.  ʗʢʽ ʨʦʩʣʠʥʠ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʽ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʇɸʅ? 

13.  ʗʢʽ ʥʘʡʧʝʨʰʽ ʦʟʥʘʢʠ ʫʰʢʦʜʞʝʥʥʷ ʨʦʩʣʠʥ ʇɸʅ? 

14.  ʗʢʦʛʦ ʚʠʛʣʷʜʫ ʥʘʙʫʚʘʶʪʴ ʜʽʣʷʥʢʠ ʣʠʩʪʢʽʚ ʨʦʩʣʠʥ, ʱʦ  ʧʦʰʢʦʜʞʝʥʽ ʇɸʅ, ʚ 

ʤʽʨʫ ʟʨʦʩʪʘʥʥʷ ʽ ʜʦʟʨʽʚʘʥʥʷ ʣʠʩʪʢʦʚʠʭ ʪʢʘʥʠʥ? 

15.  ʊʦʢʩʠʯʥʽʩʪʴ ʷʢʦʛʦ ʛʘʟʫ ʙʽʣʴʰʘ ʜʣʷ ʨʦʩʣʠʥ NO2 ʯʠ SO2? ʋ ʩʢʽʣʴʢʠ ʨʘʟʽʚ? 

16.  ʗʢʘ ʢʫʣʴʪʫʨʘ ʨʦʩʣʠʥ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʘ ʜʦ NO2?  

17. ʗʢ ʟʜʽʡʩʥʶʶʪʴ ʙʽʦʤʦʥʽʪʦʨʠʥʛ ʬʪʦʨʠʜʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʣʘʜʽʦʣʫʩʫ? 

18. ʅʘʟʚʽʪʴ ʯʫʪʣʠʚʽ ʡ ʥʝʯʫʪʣʠʚʽ ʩʦʨʪʠ ʛʣʘʜʽʦʣʫʩʫ ʜʦ ʜʽʾ ʬʪʦʨʠʜʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʙʽʦʤʦʥʽʪʦʨʠʥʛʫ ʮʠʭ ʧʦʣʶʪʘʥʪʽʚ. 

 

 

2.8. ʄʦʥʽʪʦʨʠʥʛ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʩʪʘʥ ʣʽʩʦʚʠʭ 

ʝʢʦʩʠʩʪʝʤ 

     

ɿ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ ʍʍ ʩʪ. ʚ ʫʩʽʭ ʽʥʜʫʩʪʨʽʘʣʴʥʦ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʣʽʩʽʚ. ɺʝʣʠʢʽ ʪʝʨʠʪʦʨʽʾ 

ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʟʘʟʥʘʶʪʴ ʥʝʛʘʪʠʚʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ. ʆʩʦʙʣʠʚʦ 

ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʩʣʘʙʢʠʭ ʭʨʦʥʽʯʥʠʭ ʧʦʨʫʰʝʥʴ, ʷʢʽ ʤʦʞʫʪʴ 

ʚʠʢʣʠʢʘʪʠ ʥʝʟʚʦʨʦʪʥʽ ʟʤʽʥʠ. ʅʝʙʝʟʧʝʢʘ ʭʨʦʥʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʧʽʜ ʚʧʣʠʚʦʤ 

ʧʦʤʽʨʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʧʦʚʽʣʴʥʦʤʫ, ʘʣʝ ʧʦʩʪʽʡʥʦ 

ʧʨʦʛʨʝʩʫʶʯʦʤʫ ʦʭʦʧʣʝʥʥʽ ʚʝʣʠʢʠʭ ʧʨʦʩʪʦʨʽʚ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ. 

ʇʦʩʪʫʧʦʚʫ ʜʝʛʨʘʜʘʮʽʶ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʪʽʣʴʢʠ ʧʨʠ ʫʚʘʞʥʦʤʫ 

ʚʠʚʯʝʥʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʟʜʽʡʩʥʝʥʦ 

ʰʣʷʭʦʤ ʦʨʛʘʥʽʟʘʮʽʾ ʤʦʥʽʪʦʨʠʥʛʫ. ʄʦʥʽʪʦʨʠʥʛ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʨʝʘʣʽʟʫʶʪʴ ʫ 

40 ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ. ɯʩʥʫʻ ʄʽʞʥʘʨʦʜʥʘ ʩʫʤʽʩʥʘ ʧʨʦʛʨʘʤʘ ʦʮʽʥʢʠ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ 

ʜʽʾ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʚ ʣʽʩʘʭ (ɯʉP Forests). ʎʷ ʧʨʦʛʨʘʤʘ ʚʠʢʦʥʫʻʪʴʩʷ ʧʽʜ 

ʢʝʨʽʚʥʠʮʪʚʦʤ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʪʘ ɭʚʨʦʧʝʡʩʴʢʦʾ ɽʢʦʥʦʤʽʯʥʦʾ ʢʦʤʽʩʽʾ ʆʆʅ 
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ʟ ʚʠʢʦʥʘʥʥʷ ʂʦʥʚʝʥʮʽʾ ʧʨʦ ʪʨʘʥʩʢʦʨʜʦʥʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʥʘ ʚʝʣʠʢʽ 

ʚʽʜʩʪʘʥʽ. ɼʣʷ ʢʨʘʾʥ, ʱʦ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʫ ʧʘʥôʻʚʨʦʧʝʡʩʴʢʦʤʫ ʧʨʦʮʝʩʽ 

ʚʽʜʥʦʩʥʦ ʟʘʭʠʩʪʫ ʣʽʩʽʚ, ʦʙʦʚôʷʟʢʦʚʠʤ ʻ ʟʜʽʡʩʥʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʣʽʩʦʚʠʭ 

ʝʢʦʩʠʩʪʝʤ. ɺ ʋʢʨʘʾʥʽ ʟ 1995 ʨ. ʚʠʢʦʥʫʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ɯɯ ʨʽʚʥʷ 

(Forest Health Monʽtorʽng (FHM), ʷʢʠʡ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʫ ʉʐɸ. ɺʽʥ ʩʧʠʨʘʻʪʴʩʷ 

ʥʘ ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʣʽʩʫ. ʂʨʽʤ ʚʠʟʥʘʯʝʥʥʷ ʜʽʾ ʥʘ ʣʽʩʠ 

ʩʪʨʝʩʦʚʠʭ ʯʠʥʥʠʢʽʚ, ʥʘ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʽʣʷʥʢʘʭ ʚʠʷʚʣʷʶʪʴ ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ 

ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ, ʷʢʽ ʧʦʪʨʽʙʥ ̔ ʜʣʷ ʘʥʘʣʽʟʫ ʙʘʣʘʥʩʫ ʚʫʛʣʝʮʶ, ʚʠʜʦʚʦʛʦ 

ʬʽʪʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʨʝʘʣʽʟʘʮʽʾ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʾʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʟʦʥʜʫʚʘʥʥʷ 

ʪʦʱʦ. 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʝʘʢʮʽʾ ʣʽʩʦʚʦʛʦ 

ʬʽʪʦʮʝʥʦʟʫ ʦʮʽʥʶʻʪʴʩʷ ʚʠʜ, ʪʨʠʚʘʣʽʩʪʴ ʽ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʦʨʫʰʝʥʴ. ɺʽʜʟʥʘʯʘʻʪʴʩʷ 

ʪʘʢʦʞ ʟʘʣʝʞʥʽʩʪʴ ʜʽʾ ʫʰʢʦʜʞʫ ʯʁʦʛʦ ʯʠʥʥʠʢʘ ʚʽʜ ʧʦʨʠ ʨʦʢʫ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ˇʨʫʥʪʫ ʽ ʢʣʽʤʘʪʫ. ɼʞʝʨʝʣʦʤ ʽʥʬʦʨʤʘʮʽʾ ʩʪʦʩʦʚʥʦ ʨʝʘʢʮʽʾ ʬʽʪʦʮʝʥʦʟʫ ʥʘ 

ʘʥʪʨʦʧʦʛʝʥʥʽ ʧʦʨʫʰʝʥʥʷ ʩʣʫʛʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʪʘʢʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʮʝʥʦʪʠʯʥʦʛʦ ʨʽʚʥʷ: 

1) ʤʘʪʝʨʽʘʣʴʥʠʡ ʙʘʣʘʥʩ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʝʢʦʬʽʟʽʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ, 

ʥʘʧʨʠʢʣʘʜ ʟʤʽʥʠ ʛʘʟʦʦʙʤʽʥʫ; 

2) ʧʨʦʩʪʦʨʦʚʦ-ʩʪʨʫʢʪʫʨʥʽ ʧʘʨʘʤʝʪʨʠ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴ ʟʘʛʘʣʴʥʝ ʯʠʩʣʦ 

ʚʠʜʽʚ, ʯʠʩʝʣʴʥʽʩʪʴ ʦʩʦʙʠʥ, ʙʽʦʤʘʩʫ, ʨʠʪʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ɼʦ ʧʦʢʘʟʥʠʢʽʚ ʧʦʧʫʣʷʮʽʡʥʦʛʦ ʨʽʚʥʷ ʚʽʜʥʦʩʷʪʴ:  

1) ʤʘʪʝʨʽʘʣʴʥʠʡ ʙʘʣʘʥʩ, ʷʢʠʡ ʦʮʽʥʶʻʪʴʩʷ ʟʘ ʝʢʦʬʽʟʽʦʣʦʛʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʧʨʦʮʝʩʠ ʧʝʨʚʠʥʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ï ʜʠʭʘʥʥʷ, 

ʬʦʪʦʩʠʥʪʝʟ ʪʦʱʦ; 

2) ʩʪʨʫʢʪʫʨʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʧʦʧʫʣʷʮʽʾ ï ʨʦʟʤʽʨ ʧʦʧʫʣʷʮʽʾ, ʱʽʣʴʥʽʩʪʴ 

ʧʦʧʫʣʷʮʽʾ, ʾʾ ʚʽʢʦʚʘ ʩʪʨʫʢʪʫʨʘ.  

ʅʝʨʽʜʢʦ ʤʦʥʽʪʦʨʠʥʛ ʫ ʡʦʛʦ ʩʫʯʘʩʥʽʡ ʨʝʘʣʽʟʘʮʽʾ ʦʙʤʝʞʫʶʪʴ ʦʮʽʥʢʦʶ ʨʽʚʥʷ 

ʩʪʽʡʢʦʩʪʽ ʧʦʧʫʣʷʮʽʾ, ʷʢʠʡ ʧʦʚ'ʷʟʫʶʪʴ ʣʠʰʝ ʟ ʢʽʣʴʢʽʩʪʶ ʦʩʦʙʠʥ ʫ ʥʽʡ. ɼʣʷ 

ʩʪʽʡʢʦʛʦ ʽʩʥʫʚʘʥʥʷ ʧʦʧʫʣʷʮʽʾ ʥʝʦʙʭʽʜʥʘ ʥʝ ʪʽʣʴʢʠ ʧʽʜʪʨʠʤʢʘ ʧʝʚʥʦʛʦ ʨʽʚʥʷ 

ʯʠʩʝʣʴʥʦʩʪʽ, ʘʣʝ ʦʙʦʚ'ʷʟʢʦʚʘ ʥʘʷʚʥʽʩʪʴ ʢʨʫʛʦʦʙʽʛʫ ʧʦʢʦʣʽʥʴ ʽ ʜʦʩʪʘʪʥʴʦʛʦ ʨʽʚʥʷ 

ʚʽʪʘʣʽʪʝʪʫ ʦʩʥʦʚʥʦʾ ʯʘʩʪʠʥʠ ʦʩʦʙʠʥ ʧʦʧʫʣʷʮʽʾ. ʎʽ ʧʦʢʘʟʥʠʢʠ ʨʦʟʢʨʠʚʘʶʪʴʩʷ 

ʣʠʰʝ ʚ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʦʥʪʦʛʝʥʝʪʠʯʥʦʾ ʽ ʚʽʪʘʣʽʪʝʪʥʦʾ ʩʪʨʫʢʪʫʨ ʧʦʧʫʣʷʮʽʾ.  

 

ʆʮʽʥʢʘ ʞʠʪʪʻʚʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚ ʽ ʜʝʨʝʚʦʩʪʘʥʽʚ 

ɺʘʞʣʠʚʠʤ ʫ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʬʽʪʦʮʝʥʦʟʽʚ ʻ ʚʠʟʥʘʯʝʥʥʷ 

ʞʠʪʪʻʚʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚ ʽ ʜʝʨʝʚʦʩʪʘʥʽʚ, ʱʦ ʟʘʟʥʘʶʪʴ ʚʧʣʠʚʫ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʯʠʥʥʠʢʘ. ɺʠʢʦʥʘʥʥʷ ʮʽʻʾ ʧʨʦʮʝʜʫʨʠ, ʘʙʩʦʣʶʪʥʦ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ 
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ʤʦʥʽʪʦʨʠʥʛʫ ʣʽʩʽʚ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʨʷʜ ʰʢʘʣ ʜʣʷ ʦʮʽʥʢʠ ʞʠʪʪʻʚʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚ ʫ 

ʥʘʩʘʜʞʝʥʥʷʭ. ʊʘʢ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʥʫ ʨʦʩʣʠʥ ʫ ʧʨʦʤʠʩʣʦʚʠʭ ʨʘʡʦʥʘʭ 

ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʢʘʣʫ ʄ.ʇ. ʂʨʘʩʠʥʩʴʢʦʛʦ ʫ ʤʦʜʠʬʽʢʘʮʽʾ 

ʖ.ɿ. ʂʫʣʘʛʽʥʘ (1974). ʋ ʩʪʝʧʦʚʽʡ ʟʦʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʥʫ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʫ 

ʟʘʭʠʩʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ hʢʘʣʫ ʃ.ʉ. ʉʘʚʝʣʴʻʚʦʾ (1979). 

ɿʛʽʜʥʦ ʟ ʮʽʻʶ ʰʢʘʣʦʶ ʩʪʘʥ ʨʦʩʣʠʥ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: ʬʦʨʤʘ 

ʢʨʦʥʠ , ʩʪʘʥ ʩʪʦʚʙʫʨʽʚ, ʩʪʫʧʽʥʴ ʫʩʠʭʘʥʥʷ ʧʘʛʦʥʽʚ ʪʘ ʛʽʣʦʢ, ʨʽʩʪ ʚʦʜʷʥʠʭ ʧʘʛʦʥʽʚ ʽ 

çʚʦʚʯʢʽʚè, ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʩʪʫ. ʎʷ ʰʢʘʣʘ ʚʢʣʶʯʘʻ ʚʽʩʽʤ ʩʪʫʧʝʥʽʚ ʫʰʢʦʜʞʝʥʥʷ. 

ʆʙʛʦʚʦʨʝʥʥʶ ʡ ʦʮʽʥʮʽ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʞʠʪʪʻʚʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚ ʽ 

ʜʝʨʝʚʦʩʪʘʥʽʚ ʧʨʠʩʚʷʯʝʥʘ ʨʦʙʦʪʘ ɺ.ɸ. ɸʣʝʢʩʻʻʚʘ (1982). ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʥʠʞʯʝ 

ʤʦʜʠʬʽʢʘʮʽʷ ʰʢʘʣʠ ʢʘʪʝʛʦʨʽʡ ʞʠʪʪʻʚʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚ ʟʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʨʦʥʠ 

ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʚ ʧʦʰʢʦʜʞʝʥʠʭ ʽ ʥʝʧʦʰʢʦʜʞʝʥʠʭ ʣʽʩʘʭ. ʗʢ ʽ ʚ ʰʢʘʣʽ 

çʉʘʥʽʪʘʨʥʠʭ ʧʨʘʚʠʣéè, ʪʫʪ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʡʙʽʣʴʰ ʟʘʛʘʣʴʥʽ ʽ ʟʥʘʯʫʱʽ 

ʦʟʥʘʢʠ.  

1. ɿʜʦʨʦʚʝ ʜʝʨʝʚʦ. ɼʝʨʝʚʘ ʥʝ ʤʘʶʪʴ ʟʦʚʥʽʰʥʽʭ ʦʟʥʘʢ ʧʦʰʢʦʜʞʝʥʥʷ ʢʨʦʥʠ 

ʪʘ ʩʪʦʚʙʫʨʘ. ɻʫʩʪʦʪʘ ʢʨʦʥʠ ʟʚʠʯʘʡʥʘ ʜʣʷ ʧʘʥʽʚʥʠʭ ʜʝʨʝʚ (IïII ʢʣʘʩʽʚ ʟʨʦʩʪʘʥʥʷ ʚ 

ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʂʨʘʬʪʘ). ʄʝʨʪʚʽ ʪʘ ʚʽʜʤʠʨʘʶʯʽ ʛʽʣʢʠ 

ʟʦʩʝʨʝʜʞʝʥʽ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʢʨʦʥʠ, ʫ ʚʝʨʭʥʽʡ ʾʾ ʧʦʣʦʚʠʥʽ ʚʝʣʠʢʠʭ ʚʽʜʤʝʨʣʠʭ ʽ 

ʚʽʜʤʠʨʘʶʯʠʭ ʛʽʣʦʢ ʥʝʤʘʻ ʘʙʦ ʚʦʥʠ ʧʦʦʜʠʥʦʢʽ ʽ ʧʦ ʧʝʨʠʬʝʨʽʾ ʢʨʦʥʠ ʾʭ ʥʝ ʚʠʜʥʦ. 

ʃʠʩʪʷ ʽ ʭʚʦʷ, ʱʦ ʟʘʢʽʥʯʠʣʠ ʨʽʩʪ ʟʝʣʝʥʦʛʦ ʘʙʦ ʪʝʤʥʦ-ʟʝʣʝʥʦʛʦ ʢʦʣʴʦʨʫ. 

ʊʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ ʭʚʦʾ ʪʠʧʦʚʘ ʜʣʷ ʨʝʛʽʦʥʫ. ɹʫʜʴ-ʷʢʽ ʧʦʰʢʦʜʞʝʥʥʷ ʣʠʩʪʷ ʽ ʭʚʦʾ 

ʥʝʟʥʘʯʥʽ (<10%) ʽ ʥʝ ʧʦʟʥʘʯʘʶʪʴʩʷ ʥʘ ʩʪʘʥʽ ʜʝʨʝʚʘ. 

2. ʇʦʰʢʦʜʞʝʥʝ (ʦʩʣʘʙʣʝʥʝ) ʜʝʨʝʚʦ. ʆʙʦʚôʷʟʢʦʚʘ ʭʦʯʘ ʙ ʦʜʥʘ ʟ ʥʘʩʪʫʧʥʠʭ 

ʦʟʥʘʢ: ʘ) ʟʥʠʞʝʥʥʷ ʛʫʩʪʦʪʠ ʢʨʦʥʠ ʥʘ 30 % ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʜʯʘʩʥʦʛʦ ʦʙʧʘʜʘʥʥʷ 

ʘʙʦ ʥʝʜʦʨʦʟʚʠʥʝʥʥʷ  ʣʠʩʪʷ (ʭʚʦʾ) ʘʙʦ ʟʨʽʜʞʝʥʥʷ ʩʢʝʣʝʪʥʦʾ ʯʘʩʪʠʥʠ ʢʨʦʥʠ; 

ʙ) ʥʘʷʚʥʽʩʪʴ 30 % ʤʝʨʪʚʠʭ ʽ (ʘʙʦ) ʫʩʠʭʘʶʯʠʭ ʛʽʣʦʢ ʫ ʚʝʨʭʥʽʡ ʧʦʣʦʚʠʥʽ ʢʨʦʥʠ; 

ʚ) ʫʰʢʦʜʞʝʥʥʷ (ʦʙôʾʜʘʥʥʷ, ʩʢʨʫʯʫʚʘʥʥʷ, ʦʧʽʢ, ʭʣʦʨʦʟ, ʥʝʢʨʦʟʠ ʽ ʪ. ʜ.) ʪʘ 

ʚʠʤʢʥʝʥʥʷ ʟ ʘʩʩʽʤʽʣʷʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 30 % ʚʩʽʻʾ ʧʣʦʱʽ ʣʠʩʪʷ (ʭʚʦʾ) ʢʦʤʘʭʘʤʠ, 

ʧʘʪʦʛʝʥʘʤʠ, ʧʦʞʝʞʝʶ, ʘʪʤʦʩʬʝʨʥʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ ʘʙʦ ʟ ʥʝʚʽʜʦʤʠʭ ʧʨʠʯʠʥ. 

ɼʦ ʢʘʪʝʛʦʨʽʾ ʧʦʰʢʦʜʞʝʥʠʭ (ʦʩʣʘʙʣʝʥʠʭ) ʚʽʜʥʦʩʷʪʴʩʷ ʪʘʢʦʞ ʜʝʨʝʚʘ ʟ 

ʦʜʥʦʯʘʩʥʦʶ ʥʘʷʚʥʽʩʪʶ ʦʟʥʘʢ çʘè ï çʚè ʪʘ ʽʥʰʠʤʠ ʧʦʰʢʦʜʞʝʥʥʷʤʠ (ʚʢʣʶʯʘʶʯʠ 

ʩʪʦʚʙʫʨ ʽ ʢʦʨʝʥʝʚʽ ʣʘʧʠ), ʱʦ ʧʨʦʷʚʣʷʶʪʴʩʷ ʚ ʤʝʥʰʠʭ ʨʦʟʤʽʨʘʭ, ʘʣʝ ʧʨʠʚʦʜʷʪʴ 

ʜʦ ʩʫʤʘʨʥʦʛʦ ʦʩʣʘʙʣʝʥʥʷ ʞʠʪʪʻʚʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚʘ ʥʘ 30 %.  

3.ʉʠʣʴʥʦ ʧʦʰʢʦʜʞʝʥʝ (ʩʠʣʴʥʦ ʦʩʣʘʙʣʝʥʝ) ʜʝʨʝʚʦ. ʆʙʦʚ'ʷʟʢʦʚʘ ʭʦʯʘ ʙ ʦʜʥʘ ʟ 

ʥʘʩʪʫʧʥʠʭ ʦʟʥʘʢ: ʘ) ʟʥʠʞʝʥʥʷ ʛʫʩʪʦʪʠ ʢʨʦʥʠ ʥʘ 60 % ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʜʯʘʩʥʦʛʦ 

ʦʙʧʘʜʘʥʥʷ ʣʠʩʪʷ (ʭʚʦʾ) ʘʙʦ ʧʨʦʨʽʜʞʝʥʥʷ ʩʢʝʣʝʪʥʦʾ ʯʘʩʪʠʥʠ ʢʨʦʥʠ; ʙ) ʥʘʷʚʥʽʩʪʴ 

60% ʤʝʨʪʚʠʭ ʽ (ʘʙʦ) ʫʩʠʭʘʶʯʠʭ ʛʽʣʦʢ ʫ ʚʝʨʭʥʽʡ ʧʦʣʦʚʠʥʽ ʢʨʦʥʠ; ʚ) ʫʰʢʦʜʞʝʥʥʷ 
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(ʦʙôʾʜʘʥʥʷ, ʩʢʨʫʯʫʚʘʥʥʷ, ʦʧʽʢ, ʭʣʦʨʦʟ, ʥʝʢʨʦʟʠ ʽ ʪ. ʽʥ.) ʪʘ ʚʠʤʢʥʝʥʥʷ ʟ 

ʘʩʠʤʽʣʷʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 60% ʫʩʽʻʾ ʧʣʦʱʽ ʣʠʩʪʷ (ʭʚʦʾ) ʰʢʽʜʥʠʢʘʤʠ, ʧʘʪʦʛʝʥʘʤʠ, 

ʧʦʞʝʞʝʶ, ʘʪʤʦʩʬʝʨʥʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ ʘʙʦ ʟʘ ʥʝʚʽʜʦʤʠʭ ʧʨʠʯʠʥ; ʛ) ʚʽʜʤʠʨʘʥʥʷ 

ʚʝʨʭʽʚʢʠ ʢʨʦʥʠ. 

ɼʦ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʥʘʣʝʞʘʪʴ ʪʘʢʦʞ ʜʝʨʝʚʘ ʟ ʦʜʥʦʯʘʩʥʦʶ ʥʘʷʚʥʽʩʪʶ ʦʟʥʘʢ çʘè 

ï çʛè ʡ ʽʥʰʠʤʠ ʫʰʢʦʜʞʝʥʥʷʤʠ (ʚʢʣʶʯʘʶʯʠ ʩʪʦʚʙʫʨ ʽ ʢʦʨʝʥʝʚʽ ʚʠʪʦʢʠ), ʱʦ 

ʧʨʦʷʚʣʷʶʪʴʩʷ ʚ ʤʝʥʰʠʭ ʨʦʟʤʽʨʘʭ, ʘʣʝ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʩʫʤʘʨʥʦʛʦ ʦʩʣʘʙʣʝʥʥʷ 

ʞʠʪʪʻʚʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚʘ ʥʘ 60 %.  

4. ɺʽʜʤʠʨʘʶʯʝ ʜʝʨʝʚʦ. ʆʩʥʦʚʥʽ ʦʟʥʘʢʠ ʚʽʜʤʠʨʘʥʥʷ ʜʝʨʝʚ: ʢʨʦʥʘ 

ʟʨʫʡʥʦʚʘʥʘ, ʾʾ ʛʫʩʪʦʪʘ ʤʝʥʰʘ 15ï20% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʜʦʨʦʚʦʶ; ʙʽʣʴʰʝ 70% 

ʛʽʣʦʢ ʢʨʦʥʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʾʾ ʚʝʨʭʥʴʦʾ ʧʦʣʦʚʠʥʠ, ʩʫʭʽ ʘʙʦ ʚʩʠʭʘʶʯʽ. ʍʚʦʷ ʽ ʣʠʩʪʷ, 

ʱʦ ʟʘʣʠʰʠʣʠʩʷ ʥʘ ʜʝʨʝʚʘʭ, ʭʣʦʨʦʪʠʯʥʽ: ʚʦʥʠ ʙʣʽʜʦ-ʟʝʣʝʥʦʛʦ, ʞʦʚʪʫʚʘʪʦʛʦ, 

ʞʦʚʪʦʛʦ ʘʙʦ ʦʨʘʥʞʝʚʦ-ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ. 

ʅʝʢʨʦʟʠ ʤʘʶʪʴ ʙʽʣʷʚʠʡ, ʢʦʨʠʯʥʝʚʠʡ ʘʙʦ ʯʦʨʥʠʡ ʢʦʣʽʨ. ʇʨʠ ʟʘʙʨʫʜʥʝʥʥʽ 

ʘʪʤʦʩʬʝʨʠ ʚʝʣʠʢʘ ʯʘʩʪʠʥʘ ʧʦʚʥʽʩʪʶ ʥʝʢʨʦʪʠʟʦʚʘʥʦʛʦ (ʚʽʜʤʝʨʣʦʛʦ) ʣʠʩʪʷ ʽ ʭʚʦʾ 

ʰʚʠʜʢʦ ʦʙʣʽʪʘʻ. ʋ ʢʦʤʣʝʚʽʡ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʩʪʦʚʙʫʨʘ  ʤʦʞʣʠʚʽ ʦʟʥʘʢʠ 

ʟʘʩʝʣʝʥʥʷ ʩʪʦʚʙʫʨʦʚʠʤʠ ʰʢʽʜʥʠʢʘʤʠ. 

5ʘ. ʉʚʽʞʠʡ ʩʫʭʦʩʪʽʡ. ɼʦ ʥʴʦʛʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʝʨʝʚʘ, ʱʦ ʟʘʛʠʥʫʣʠ ʤʝʥʰʝ 

ʨʦʢʫ ʧʦʪʦʤʫ. ʄʦʞʣʠʚʘ ʥʘʷʚʥʽʩʪʴ ʟʘʣʠʰʢʽʚ ʩʫʭʦʾ ʭʚʦʾ ʘʙʦ ʥʝ ʦʧʘʣʦʛʦ ʩʫʭʦʛʦ 

ʣʠʩʪʷ. ʂʦʨʘ ʪʘ ʙʘʛʘʪʦ ʜʨʽʙʥʠʭ ʛʽʣʦʢ ʯʘʩʪʦ ʙʫʚʘʶʪʴ ʮʽʣʽ, ʷʢ ʧʨʘʚʠʣʦ, ʟʘʩʝʣʝʥʽ 

ʢʦʤʘʭʘʤʠ-ʢʩʠʣʦʬʘʛʘʤʠ. 

5ʙ. ʉʪʘʨʠʡ ʩʫʭʦʩʪʽʡ. ɼʝʨʝʚʘ, ʱʦ ʟʘʛʠʥʫʣʠ ʚ ʤʠʥʫʣʽ ʨʦʢʠ. ʇʦʩʪʫʧʦʚʦ 

ʚʪʨʘʯʘʶʪʴʩʷ ʛʽʣʢʠ ʽ ʢʦʨʘ. 

ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ  ʜʝʨʝʚʘ, ʥʘ ʦʩʥʦʚʽ ʷʢʦʛʦ ʚʠʥʦʩʠʪʴʩʷ ʩʫʜʞʝʥʥʷ ʧʨʦ 

ʢʘʪʝʛʦʨʽʾ ʞʠʪʪʻʚʦʩʪʽ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʶ ʢʽʣʴʢʦʭ ʦʩʥʦʚʥʠʭ ʦʟʥʘʢ, ʢʦʞʥʘ ʟ 

ʷʢʠʭ ʤʦʞʝ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʚʠʩʥʦʚʢʫ. ʅʘʡʙʽʣʴʰ ʧʨʦʩʪʦ ʽ ʪʦʯʥʦ 

ʚʠʟʥʘʯʘʻʪʴʩʷ  ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ ʭʚʦʾ. ɺʽʜʤʽʥʥʽʩʪʴ ʮʽʻʾ ʦʟʥʘʢʠ ʚʽʜ ʥʦʨʤʠ ʜʦʟʚʦʣʷʻ 

ʜʽʟʥʘʪʠʩʷ ʧʨʦ ʦʜʥʫ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʩʢʣʘʜʦʚʠʭ ʟʥʠʞʝʥʥʷ ʛʫʩʪʦʪʠ ʢʨʦʥʠ. 

ʆʨʽʻʥʪʦʚʥʦ ʦʮʽʥʶʶʪʴ ʟʨʽʜʞʫʚʘʥʥʷ ʩʢʝʣʝʪʥʦʾ ʯʘʩʪʠʥʠ ʢʨʦʥʠ, ʯʘʩʪʢʫ ʚʽʜʤʝʨʣʠʭ, 

ʚʽʜʤʠʨʘʶʯʠʭ ʛʽʣʦʢ ʽ ʚʽʜʩʦʪʦʢ ʧʦʰʢʦʜʞʝʥʥʷ ʭʚʦʾ ʪʘ ʣʠʩʪʷ. ʆʩʪʘʥʥʽʡ ʧʦʢʘʟʥʠʢ 

ʟʘʟʚʠʯʘʡ ʤʘʻ ʽʩʪʦʪʥʫ ʪʠʤʯʘʩʦʚʫ ʜʠʥʘʤʽʢʫ (ʥʘʡʢʨʘʱʠʡ ʯʘʩ ʡʦʛʦ ʦʮʽʥʢʠ ï 

ʧʦʯʘʪʦʢ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ ʣʽʪʘ); ʜʦ ʪʦʛʦ ʞ ʧʦʚʥʽʩʪʶ ʥʝʢʨʦʪʠʟʦʚʘʥʝ ʣʠʩʪʷ ʽ ʭʚʦʷ 

ʧʝʨʝʜʯʘʩʥʦ ʦʙʧʘʜʘʶʪʴ. 

ʇʨʦʛʥʦʟʥʘ ʮʽʥʥʽʩʪʴ ʨʽʟʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʦʟʥʘʢ ʥʝʦʜʥʦʟʥʘʯʥʘ. ʊʘʢ, ʩʪʫʧʽʥʴ 

ʧʦʰʢʦʜʞʝʥʥʷ ʘʩʠʤʽʣʷʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ ʣʠʩʪʷʥʠʭ ʽ ʣʠʩʪʦʧʘʜʥʠʭ ʭʚʦʡʥʠʭ ʚʠʜʽʚ 

ʜʝʨʝʚ ʭʘʨʘʢʪʝʨʠʟʫʻ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʦʩʦʙʠʥ, ʘʣʝ ʜʘʣʝʢʦ ʥʝ 

ʟʘʚʞʜʠ ʚʽʜʙʠʚʘʻʪʴʩʷ ʥʘ ʩʪʘʥʽ ʜʝʨʝʚʘ ʥʘʚʽʪʴ ʥʘ ʥʘʩʪʫʧʥʠʡ ʨʽʢ. ʇʦʰʢʦʜʞʝʥʥʷ 
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ʭʚʦʾ ʚʽʯʥʦʟʝʣʝʥʠʭ ʭʚʦʡʥʠʭ ʧʦʨʽʜ ʪʨʠʚʘʣʽʰʝ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

ʜʝʨʝʚʘ, ʦʩʢʽʣʴʢʠ ʥʘʨʦʱʫʚʘʥʥʷ ʥʦʨʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ (ʪʘ ʷʢʦʩʪʽ) 

ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ ʦʨʛʘʥʽʚ ʚʠʤʘʛʘʻ ʜʝʢʽʣʴʢʦʭ (3ï5 ʽ ʙʽʣʴʰʝ) ʨʦʢʽʚ. 

ʅʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʜʣʷ ʧʨʦʛʥʦʟʥʠʭ ʦʮʽʥʦʢ ʻ ʩʪʘʥ  ʛʽʣʦʢ ʚʝʨʭʥʴʦʾ 

ʧʦʣʦʚʠʥʠ ʢʨʦʥʠ ʜʝʨʝʚʘ. ɿʥʘʯʥʝ ʨʫʡʥʫʚʘʥʥʷ ʢʨʦʥʠ ʚʥʘʩʣʽʜʦʢ  ʚʩʠʭʘʥʥʷ ʛʽʣʦʢ 

ʚʠʤʘʛʘʻ, ʥʘʚʽʪʴ ʧʽʩʣʷ ʧʦʚʥʦʛʦ ʧʨʠʧʠʥʝʥʥʷ ʜʽʾ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʷʚʠʱʝ 

ʪʨʠʚʘʣʦʾ, ʽʥʦʜʽ ʜʝʩʷʪʢʠ ʨʦʢʽʚ, ʚʽʜʥʦʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʜʝʨʝʚʘ, ʧʨʠʯʦʤʫ ʫ ʦʩʦʙʠʥ 

ʙʽʣʴʰʦʩʪʽ ʚʠʜʽʚ ʧʦʚʝʨʥʝʥʥʷ ʜʦ ʧʝʨʚʠʥʥʦʛʦ ʩʪʘʥʫ ʥʝʤʦʞʣʠʚʝ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜ ʯʘʩ ʜʽʘʛʥʦʩʪʠʢʠ ʜʝʢʽʣʴʢʦʭ ʦʟʥʘʢ, ʚʟʘʻʤʥʦ ʜʦʧʦʚʥʶʶʯʠʭ 

ʦʜʥʘ ʦʜʥʫ, ʧʦʩʠʣʶʻ ʥʘʜʽʡʥʽʩʪʴ ʦʮʽʥʢʠ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ ʜʝʨʝʚ. ɺʠʟʥʘʯʝʥʥʷ 

ʟʜʦʨʦʚʠʭ, ʚʩʠʭʘʶʯʠʭ ʽ ʩʫʭʦʩʪʽʡʥʠʭ ʜʝʨʝʚ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʚʠʢʣʠʢʘʻ ʪʨʫʜʥʦʱʽʚ ʽ 

ʧʦʤʠʣʦʢ. ɼʦʩʠʪʴ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʽ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʧʦʰʢʦʜʞʝʥʠʭ (ʦʩʣʘʙʣʝʥʠʭ) ʽ 

ʩʠʣʴʥʦ ʧʦʰʢʦʜʞʝʥʠʭ ʦʩʦʙʠʥ, ʩʪʘʥ ʷʢʠʭ ʙʣʠʟʴʢʦ ʜʦ çʩʝʨʝʜʠʥʠè ʧʨʠʡʥʷʪʠʭ 

ʛʨʘʜʘʮʽʡ. ʉʫʤʥʽʚʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʥʘʪʫʨʥʠʭ ʨʦʙʦʪʘʭ, ʟʘʟʚʠʯʘʡ ʚʠʢʣʠʢʘʥʽ 

ʽʩʥʫʚʘʥʥʷʤ ʜʝʨʝʚ ʜʝʷʢʠʭ ʧʨʦʤʽʞʥʠʭ ʩʪʘʥʽʚ. ʅʘʧʨʠʢʣʘʜ, ʫ ʥʝʧʦʰʢʦʜʞʝʥʠʭ ʣʽʩʘʭ 

ʽ ʧʨʠ ʩʣʘʙʢʦʤʫ ʘʪʤʦʩʬʝʨʥʦʤʫ ʟʘʙʨʫʜʥʝʥʥʽ ʥʝʨʽʜʢʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʦʩʦʙʠʥʠ, ʜʣʷ 

ʷʢʠʭ ʭʘʨʘʢʪʝʨʥʠʡ çʧʦʯʘʪʦʢ ʦʩʣʘʙʣʝʥʥʷè (ʧʦʰʢʦʜʞʝʥʥʷ). ʇʨʠ ʾʭ ʪʘʢʩʘʮʽʾ 

ʤʦʞʣʠʚʠʡ ʜʚʦʷʢʠʡ ʰʣʷʭ: ʘʙʦ ʚʽʜʥʝʩʪʠ ʾʭ ʜʦ ʷʢʦʾ-ʥʝʙʫʜʴ ʥʘʡʙʣʠʞʯʦʾ ʢʘʪʝʛʦʨʽʾ, 

ʘʙʦ ʚʥʝʩʪʠ ʜʦ ʧʝʨʝʜʨʫʢʦʚʘʥʦʾ ʚʽʜʦʤʦʩʪʽ ʫ ʷʢʦʩʪʽ ʜʝʨʝʚ ʧʨʦʤʽʞʥʦʾ ʛʨʘʜʘʮʽʾ. 

ʈʦʟʨʘʭʫʥʦʢ ʽʥʜʝʢʩʫ ʞʠʪʪʻʚʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚʦʩʪʘʥʫ ʟʜʽʡʩʥʶʶʪʴ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

                   ,
ρππϽ6 χπϽ6 τπϽ6 υϽ6

6
 

ʜʝ Lv ï ʚʽʜʥʦʩʥʠʡ ʞʠʪʪʻʚʠʡ ʩʪʘʥ ʜʝʨʝʚʦʩʪʘʥʫ, ʨʦʟʨʘʭʦʚʘʥʠʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʢʨʫʧʥʦʩʪʽ ʜʝʨʝʚ; 

V1 ï ʦʙʩʷʛ ʜʝʨʝʚʠʥʠ ʟʜʦʨʦʚʠʭ ʜʝʨʝʚ ʣʽʩʦʫʪʚʦʨʶʚʘʯʘ (ʘʙʦ ʣʽʩʦʫʪʚʦʨʶʚʘʯʝʡ) 

ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ ʘʙʦ ʥʘ 1 ʛʘ, ʤ3; 

V2, V3, V4 ï ʪʝ ʞ ʜʣʷ ʧʦʰʢʦʜʞʝʥʠʭ (ʦʩʣʘʙʣʝʥʠʭ), ʩʠʣʴʥʦ ʧʦʰʢʦʜʞʝʥʠʭ ʽ 

ʚʽʜʤʠʨʘʶʯʠʭ ʜʝʨʝʚ ʚʽʜʧʦʚʽʜʥʦ; 

100, 70, 40 ̔  5 ï ʢʦʝʬʽʮʽʻʥʪʠ, ʱʦ ʚʠʨʘʞʘʶʪʴ ʞʠʪʪʻʚʠʡ ʩʪʘʥ ʟʜʦʨʦʚʠʭ, 

ʧʦʰʢʦʜʞʝʥʠʭ, ʩʠʣʴʥʦ ʧʦʰʢʦʜʞʝʥʠʭ ʽ ʚʽʜʤʠʨʘʶʯʠʭ ʜʝʨʝʚ, %; 

V ï ʟʘʛʘʣʴʥʠʡ ʟʘʧʘʩ ʜʝʨʝʚʠʥʠ ʫ ʜʝʨʝʚʦʩʪʘʥʽ ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ ʘʙʦ 1 ʛʘ (ʫ 

ʪʦʤʫ ʯʠʩʣʽ ʦʙʩʷʛ ʩʫʭʦʩʪʦʶ), ʤ3 . 

ʗʢʱʦ ʚʝʣʠʯʠʥʘ ʧʦʢʘʟʥʠʢʘ Lv ʩʪʘʥʦʚʠʪʴ 100ï80%. ʪʦ ʞʠʪʪʻʚʠʡ ʩʪʘʥ 

ʜʝʨʝʚʦʩʪʘʥʫ ʦʮʽʥʶʻʪʴʩʷ ʷʢ ʟʜʦʨʦʚʠʡ, ʧʨʠ ʟʥʘʯʝʥʥʷʭ 79ï50 ʜʝʨʝʚʦʩʪʘʥ 

ʚʚʘʞʘʻʪʴʩʷ ʧʦʰʢʦʜʞʝʥʠʤ (ʦʩʣʘʙʣʝʥʠʤ), ʧʨʠ 9ï20 ï ʩʠʣʴʥʦ ʧʦʰʢʦʜʞʝʥʠʤ 

(ʩʠʣʴʥʦ ʦʩʣʘʙʣʝʥʠʤ), ʘ ʧʨʠ 19 % ʽ ʥʠʞʯʝ ï ʧʦʚʥʽʩʪʶ ʟʨʫʡʥʦʚʘʥʠʤ. . 
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ʐʠʨʦʢʦ ʧʦʰʠʨʝʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʽʥʜʝʢʩʽʚ ʩʪʘʥʫ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʘ ʯʠʩʣʦʤ 

ʜʝʨʝʚ. ʋ ʮʴʦʤʫ ʩʧʨʦʱʝʥʦʤʫ ʚʠʧʘʜʢʫ: 

                   ,
ρππϽÎ χπϽÎ τπϽÎ υϽÎ

.
 

ʜʝ Ln ï ʚʽʜʥʦʩʥʠʡ ʞʠʪʪʻʚʠʡ ʩʪʘʥ ʜʝʨʝʚʦʩʪʘʥʫ, ʨʦʟʨʘʭʦʚʘʥʠʡ ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʜʝʨʝʚ; 

n1 ï ʯʠʩʣʦ ʟʜʦʨʦʚʠʭ, n2 ï ʦʩʣʘʙʣʝʥʠʭ, n3 ï ʩʠʣʴʥʦ ʦʩʣʘʙʣʝʥʠʭ, n4 ï 

ʚ̔ ʜʤʠʨʘʶʯʠʭ ʜʝʨʝʚ ʣʽʩʦʫʪʚʦʨʶʚʘʯʘ ʘʙʦ ʣʽʩʦʫʪʚʦʨʶʚʘʯʽʚ ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ (ʘʙʦ 

ʛʘ); 

N ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʝʨʝʚ (ʚʢʣʶʯʘʶʯʠ ʩʫʭʦʩʪʽʡ) ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ ʘʙʦ 

1ʛʘ. 

       ʈʦʟʨʘʭʫʥʢʠ ʞʠʪʪʻʚʦʩʪʽ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʘ ʢʽʣʴʢʽʩʪʶ ʜʝʨʝʚ ʙʽʣʴʰ ʧʨʦʩʪʽ ʽ 

ʰʚʠʜʢʽ, ʥʽʞ ʟʘ ʦʙʩʷʛʦʤ ʜʝʨʝʚʠʥʠ, ʘʣʝ ʤʝʥʰ ʪʦʯʥʽ, ʦʩʢʽʣʴʢʠ ʧʨʠʧʫʩʢʘʶʪʴ 

ʦʜʥʘʢʦʚʝ ʟʥʘʯʝʥʥʷ ʜʝʨʝʚ ʨʽʟʥʦʾ ʢʨʫʧʥʦʩʪʽ, ʨʽʟʥʦʛʦ ʨʘʥʛʫ. ʅʘʩʧʨʘʚʜʽ ʚʦʥʦ ʨʽʟʢʦ 

ʟʤʽʥʥʝ. ʌʦʪʦʩʠʥʪʝʪʠʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ʚʝʣʠʢʠʭ ʽ ʤʘʣʠʭ ʜʝʨʝʚ, ʾʭ ʧʨʦʜʫʢʮʽʷ, 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʥʠʤʠ ʦʙʩʷʛ ʧʨʦʩʪʦʨʫ ʚ ʝʢʦʩʠʩʪʝʤʽ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʚ ʜʝʩʷʪʢʠ ʽ 

ʩʦʪʥʽ ʨʘʟʽʚ. ɸ.ɺ. ɸʣʻʢʩʻʻʚ ʚʢʘʟʫʻ, ʱʦ ʫ ʨʷʜʽ ʚʠʧʘʜʢʽʚ ʜʦʮʽʣʴʥʦ ʟʥʘʪʠ ʥʝ ʩʪʽʣʴʢʠ 

ʞʠʪʪʻʚʠʡ ʩʪʘʥ ʜʝʨʝʚʦʩʪʘʥʫ, ʩʢʽʣʴʢʠ ʤʽʨʫ ʡʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ. ɼʣʷ ʪʘʢʦʾ ʦʮʽʥʢʠ 

ʜʝʨʝʚʘʤ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʩʪʘʥʫ ʜʦʜʘʶʪʴʩʷ ʽʥʰʽ ʢʦʝʬʽʮʽʻʥʪʠ: ʟʜʦʨʦʚʦʤʫ 

ʥʝʧʦʰʢʦʜʞʝʥʦʤʫ ʜʝʨʝʚʫ ï 0, ʧʦʰʢʦʜʞʝʥʦʤʫ (ʦʩʣʘʙʣʝʥʦʤʫ) ï 30%, ʩʠʣʴʥʦ 

ʧʦʰʢʦʜʞʝʥʦʤʫ ï 60, ʚʩʠʭʘʶʯʦʤʫ ï 95, ʩʫʭʦʩʪʦʶ ï 100%. ɺʽʜʧʦʚʽʜʥʦ ʟʤʽʥʠʪʴʩʷ 

ʽ ʬʦʨʤʫʣʘ ʨʦʟʨʘʭʫʥʢʫ :  

                  $
σπϽὠ φπϽ6 ωυϽ6 ρππϽ6

6
 

ʜʝ Dv ï ʧʦʰʢʦʜʞʝʥʽʩʪʴ ʜʝʨʝʚʦʩʪʘʥʫ, %;  

V2,V3,V4,V5 ï ʦʙʩʷʛ ʜʝʨʝʚʠʥʠ ʩʪʦʚʙʫʨʽʚ ʧʦʰʢʦʜʞʝʥʠʭ, ʩʠʣʴʥʦ 

ʧʦʰʢʦʜʞʝʥʠʭ, ʚʩʠʭʘʶʯʠʭ ʜʝʨʝʚ ʽ ʩʫʭʦʩʪʦʶ ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ ʘʙʦ 1 ʛʘ, ʤ3; 

30, 60, 95 ʽ 100 ï ʢʦʝʬʽʮʽʻʥʪʠ, ʱʦ ʚʠʨʘʞʘʶʪʴ ʧʦʰʢʦʜʞʝʥʽʩʪʴ ʨʽʟʥʠʭ 

ʢʘʪʝʛʦʨʽʡ ʜʝʨʝʚ, %; 

V ï ʟʘʛʘʣʴʥʠʡ ʟʘʧʘʩ ʜʝʨʝʚʠʥʠ ʜʝʨʝʚ ʜʝʨʝʚʦʩʪʘʥʫ ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ ʘʙʦ 1 ʛʘ, 

(ʚʢʣʶʯʘʶʯʠ ʦʙʩʷʛ ʟʜʦʨʦʚʠʭ ʜʝʨʝʚ), ʤ3. 

ʗʢʱʦ ʧʦʢʘʟʥʠʢ D, ʤʝʥʰʝ 20 %, ʜʝʨʝʚʦʩʪʘʥʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʟʜʦʨʦʚʠʤ 

(ʧʦʰʢʦʜʞʝʥʽʩʪʴ 11ï19 % ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʝʷʢʝ ʧʦʯʘʪʢʦʚʝ ʦʩʣʘʙʣʝʥʥʷʤ 

ʜʝʨʝʚʦʩʪʘʥʫ), ʧʨʠ 20 ï 49 ï ʧʦʰʢʦʜʞʝʥʠʤ, ʧʨʠ 50 ï 79 ï ʩʠʣʴʥʦ ʧʦʰʢʦʜʞʝʥʠʤ, 

ʧʨʠ 80 % ʽ ʙʽʣʴʰʝ ï ʟʨʫʡʥʦʚʘʥʠʤ.  

ʄ.ɸ. ʉʘʬʦʥʦʚ ʟʽ ʩʧʽʚ. (2013) ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʚʠʟʥʘʯʘʪʠ ʢʘʪʝʛʦʨʽʾ ʩʪʘʥʫ 

ʜʝʨʝʚ ʟʘ ʪʨʴʦʤʘ ʜʽʘʛʥʦʩʪʠʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ï ʮʝ ʱʽʣʴʥʽʩʪʴ ʢʨʦʥʠ, ʥʘʷʚʥʽʩʪʴ 
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ʤʝʨʪʚʠʭ ʩʫʯʢʽʚ ʪʘ ʩʪʫʧʽʥʴ ʫʰʢʦʜʞʝʥʥʷ ʢʨʦʥʠ. ʉʪʫʧʽʥʴ ʫʰʢʦʜʞʝʥʥʷ ʟʘ ʢʦʞʥʦʶ 

ʦʟʥʘʢʦʶ ʚʠʨʘʞʝʥʘ ʫ ʚʽʜʩʦʪʢʘʭ (ʪʘʙʣ. 9). 

 

ʊʘʙʣʠʮʷ 9. ɺʠʟʥʘʯʝʥʥʷ ʢʘʪʝʛʦʨʽʡ ʩʪʘʥʫ ʜʝʨʝʚ (ʉʘʬʦʥʦʚ ʽʟ ʩʧʽʚ., 2013) 

ʂʘʪʝʛʦʨʽʷ ʜʝʨʝʚʘ ɼʽʘʛʥʦʩʪʠʯʥʽ ʦʟʥʘʢʠ 

ʑʽʣʴʥʽʩʪʴ 

ʢʨʦʥʠ, % 

ʅʘʷʚʥʽʩʪʴ 

ʤʝʨʪʚʠʭ ʩʫʯʢʽʚ, 

% 

ʉʪʫʧʽʥʴ 

ʫʰʢʦʜʞʝʥʥʷ 

ʢʨʦʥʠ, % 

ɿʜʦʨʦʚʝ 85 ï 100  0 ï 15  0 ï 10  

ʆʩʣʘʙʣʝʥʝ 55 ï 85  15 ï 45  10 ï 45  

ʉʠʣʴʥʦ ʦʩʣʘʙʣʝʥʝ 20 ï 55  45 ï 65  45 ï 65  

ɺʽʜʤʠʨʘʶʯʝ 0 ï 20  70 ï 100  70 ï 100  

ʉʫʭʝ  0 100 ʅʝʤʘʻ ʭʚʦʾ, ʣʠʩʪʢʽʚ  

 

ʗʢʱʦ ʚʩʽ ʪʨʠ ʧʦʢʘʟʥʠʢʘ ʚʢʘʟʫʶʪʴ ʥʘ ʥʘʣʝʞʥʽʩʪʴ ʜʝʨʝʚʘ ʜʦ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ 

ʞʠʪʪʻʚʦʛʦ ʩʪʘʥʫ, ʪʦ ʚʩʽ ʦʟʥʘʢʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʫ ʢʦʤʧʣʝʢʩʽ, ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʩʫʤʘʨʥʝ ʫʰʢʦʜʞʝʥʥʷ, ʧʨʠ ʮʴʦʤʫ ʚʝʣʠʢʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʩʪʫʧʝʥʶ 

ʫʰʢʦʜʞʝʥʥʷ ʣʠʩʪʢʽʚ. 

ʄʦʥʽʪʦʨʠʥʛ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʚʠʤʘʛʘʻ ʦʮʽʥʢʠ ʥʘʩʪʫʧʥʠʭ ʧʦʢʘʟʥʠʢʽʚ: 

1. ɺʨʦʞʘʡʥʽʩʪʴ ʦʩʥʦʚʥʠʭ ʣʽʩʦʫʪʚʦʨʶʶʯʠʭ ʧʦʨʽʜ, ʥʘʩʽʥʥʻʚʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

2. ɺʠʩʦʪʘ ʡ ʜʽʘʤʝʪʨ ʜʝʨʝʚ, ʨʘʜʽʘʣʴʥʠʡ ʧʨʠʨʽʩʪ.  

3. ɸʥʘʣʽʟ ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʦʙʣʽʢ ʧʽʜʨʦʩʪʫ ʽ ʧʽʜʣʽʩʢʫ. ɺʦʥʠ ʻ ʽʥʜʠʢʘʪʦʨʘʤʠ 

ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ, ʨʝʢʨʝʘʮʽʾ, ʘ ʪʘʢʦʞ ʜʘʚʥʦʩʪʽ ʦʩʪʘʥʥʴʦʾ ʧʦʞʝʞʠ. 

ɺʽʜʥʦʚʣʝʥʥʷ ʧʽʜʨʦʩʪʫ ʽ ʧʽʜʣʽʩʢʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʧʨʠʷʪʣʠʚʫ ʝʢʦʣʦʛʽʯʥʫ ʩʠʪʫʘʮʽʶ ʚ 

ʣʽʩʦʚʦʤʫ ʬʽʪʦʮʝʥʦʟʽ. ʆʮʽʥʶʶʪʴ ʱʽʣʴʥʽʩʪʴ, ʩʝʨʝʜʥʶ ʚʠʩʦʪʫ, ʭʘʨʘʢʪʝʨ 

ʨʦʟʤʽʱʝʥʥʷ ʥʘ ʧʣʦʱʽ. ʅʘʷʚʥʽʩʪʴ ʫ ʧʽʜʣʽʩʢʫ ʚʠʜʽʚ, ʱʦ ʥʝ ʚʣʘʩʪʠʚʽ ʜʘʥʦʤʫ 

ʫʛʨʫʧʦʚʘʥʥʶ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʨʫʰʝʥʥʷ ʤʽʥʝʨʘʣʴʥʦʛʦ ʽ ʦʨʛʘʥʽʯʥʦʛʦ ʩʢʣʘʜʫ 

ˇʨʫʥʪʽʚ ʽ ʧʨʦ ʘʪʤʦʩʬʝʨʥʝ ʟʘʙʨʫʜʥʝʥʥʷ.  

4. ʉʝʟʦʥʥʘ ʜʠʥʘʤʽʢʘ ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ, ʩʪʫʧʽʥʴ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʠʪʪʷ, 

ʨʽʩʥʽʩʪʴ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʠʜʽʚ, ʬʽʪʦʤʘʩʘ. ɺʠʚʯʘʶʯʽ ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ, 

ʦʮʽʥʶʶʪʴ ʟʘʛʘʣʴʥʫ ʧʨʦʝʢʮʽʶ ʥʘʜʟʝʤʥʠʭ ʯʘʩʪʠʥ ʪʨʘʚôʷʥʠʩʪʠʭ ʨʦʩʣʠʥ ʥʘ ˇʨʫʥʪ. 

ɺʨʘʭʦʚʫʶʪʴ ʾʭ ʘʙʩʦʣʶʪʥʝ ʧʦʢʨʠʪʪʷ ʚ ʙʘʣʘʭ: ʜʦ 10 %, 10ï20 %,é.ʙʽʣʴʰʝ 90 %, ʘ 

ʪʘʢʦʞ ʧʠʪʦʤʝ ʧʦʢʨʠʪʪʷ ï ʚʽʜʩʦʪʦʢ ʧʦʢʨʠʪʪʷ ʚʠʜʫ ʨʦʩʣʠʥʠ ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ 

ʧʦʢʨʠʪʪʷ ʫʛʨʫʧʦʚʘʥʥʷ. 

5. ʂʽʣʴʢʽʩʪʴ ʦʧʘʜʫ. 
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6. ʇʦʪʫʞʥʽʩʪʴ ʣʽʩʦʚʦʾ ʧʽʜʩʪʠʣʢʠ, ʩʪʨʫʢʪʫʨʘ, ʧʝʨʽʦʜ ʽʩʥʫʚʘʥʥʷ ʾʾ ʧʨʦʬʽʣʶ, 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʨʦʟʢʣʘʜʘʥʥʷ (ʤʽʥʝʨʘʣʽʟʘʮʽʷ). 

7. ɹʽʦʣʦʛʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ ˇʨʫʥʪʫ, ʷʢʘ ʚʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 

ʛʘʟʦʦʙʤʽʥʫ ʤʽʞ ˇʨʫʥʪʦʤ ʽ ʘʪʤʦʩʬʝʨʦʶ.  

8. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʨʦʟʢʣʘʜʘʥʥʷ ʜʝʨʝʚʠʥʠ. ɸʢʪʠʚʥʽʩʪʴ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ʐʚʠʜʢʽʩʪʴ ʨʦʟʢʣʘʜʘʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʽ ʥʘʢʦʧʠʯʝʥʥʷ 

ʛʫʤʫʩʫ ʟʤʝʥʰʫʶʪʴʩʷ ʚ ʝʢʩʧʦʥʝʥʮʽʡʥʽʡ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ 

ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʽ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɼʝʛʨʘʜʘʮʽʷ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʫ 

ʚʝʜʝ ʜʦ ʟʤʽʥ ʙʽʦʛʝʦʮʝʥʦʟʫ ʚ ʮʽʣʦʤʫ. 

9. ɺʠʜʦʚʝ ʨʽʟʥʦʤʘʥʽʪʪʷ (ʚʠʜʦʚʠʡ ʩʢʣʘʜ, ʯʘʩʪʦʪʘ ʟʫʩʪʨʽʯʘʣʴʥʦʩʪʽ ʽ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ). ʗʢ ʧʨʘʚʠʣʦ, ʟʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʨʽʟʥʦʤʘʥʽʪʪʷ ʚʠʜʽʚ 

ʟʤʝʥʰʫʻʪʴʩʷ, ʘʣʝ ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝ ʟʘʚʞʜʠ. ɿʙʘʛʘʯʝʥʥʷ ʦʣʽʛʦʪʨʦʬʥʠʭ ʜʽʣʷʥʦʢ 

ʤʽʥʝʨʘʣʴʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʥʘʧʨʠʢʣʘʜ ʚʥʘʩʣʽʜʦʢ ʧʨʦʤʠʩʣʦʚʠʭ ʚʠʢʠʜʽʚ, 

ʚʠʢʣʠʢʘʻ ʨʦʟʰʠʨʝʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ. ɿʙʽʜʥʝʥʥʷ ʬʣʦʨʠ ʧʨʠʩʢʦʨʶʻʪʴʩʷ 

ʫʩʫʥʝʥʥʷʤ ʝʢʦʪʦʥʽʚ (ʧʝʨʝʭʽʜʥʠʭ ʟʦʥ ʤʽʞ ʫʛʨʫʧʦʚʘʥʥʷʤʠ, ʷʢʽ ʣʝʛʢʦ ʚʽʜʨʽʟʥʠʪʠ), 

ʜʝ ʧʨʠʩʫʪʥʽ ʚʠʜʠ, ʱʦ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʢʦʥʪʘʢʪʫʶʯʠʭ ʫʛʨʫʧʦʚʘʥʴ. 

10.  ʉʪʫʧʽʥʴ ʜʦʤʽʥʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʫ ʬʽʪʦʮʝʥʦʟʽ. 

11.  ʉʪʘʥ ʽ ʜʠʥʘʤʽʢʘ ʧʦʧʫʣʷʮʽʡ ʦʢʨʝʤʠʭ ʚʠʜʽʚ, ʾʭ ʚʽʢʦʚʘ ʩʪʨʫʢʪʫʨʘ. 

12.  ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʪʘ ʩʪʽʡʢʽʩʪʴ ʣʽʩʦʚʠʭ 

ʬʽʪʦʮʝʥʦʟʽʚ. 

13.  ɹʘʣʘʥʩʦʚʝ ʚʠʚʯʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʬʽʪʦʮʝʥʦʟʫ ʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʧʨʦʮʝʩʽʚ ʥʘʢʦʧʠʯʝʥʥʷ ʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʝʥʝʨʛʽʾ.  

14.  ʉʝʟʦʥʥʘ ʜʠʥʘʤʽʢʘ ʩʚʽʪʣʦʚʦʛʦ ʨʝʞʠʤʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʙʽʦʽʥʜʠʢʘʮʽʡʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʩʠʩʪʝʤʘʪʠʟʫʶʪʴʩʷ, 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʯʘʩʪʢʘ ʫʯʘʩʪʽ ʜʝʨʝʚʥʦʾ ʧʦʨʦʜʠ ʚ ʩʢʣʘʜʘʥʥʽ ʜʝʨʝʚʦʩʪʘʥʫ ʢʦʞʥʦʾ 

ʢʘʪʝʛʦʨʽʾ, ʘ ʧʦʪʽʤ ʟʘ ʯʘʩʪʢʦʶ ʫʯʘʩʪʽ ʦʮʽʥʶʻʪʴʩʷ ʩʪʫʧʽʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ 

ʥʘ (ʉʢʫʧʯʝʥʢʦ, ʉʦʢʦʣʦʚʘ, 2008). 

ɺʘʞʣʠʚʦʶ ʙʠʦʽʥʜʠʢʘʮʽʡʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʻ ʟʽʤʢʥʫʪʽʩʪʴ ʜʝʨʝʚʦʩʪʘʥʫ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʚʠʟʥʘʯʘʻ ʩʪʘʥ ʥʠʞʥʴʦʛʦ ʧʦʣʦʛʫ ʣʽʩʫ, ʯʘʛʘʨʥʠʢʦʚʦʛʦ, ʪʨʘʚôʷʥʠʩʪʦ-

ʯʘʛʘʨʥʠʯʢʦʚʦʛʦ ʽ ʤʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʦʛʦ. 

ʋ ʭʦʜʽ ʩʫʢʮʝʩʽʡʥʠʭ ʟʤʽʥ ʬʽʪʦʮʝʥʦʟʽʚ ʦʙʦʚôʷʟʢʦʚʦ ʚʨʘʭʦʚʫʶʪʴ ʘ) ʧʦʷʚʫ ʽ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥ̫  ʚʠʜʫ ʥʘ ʧʝʚʥʽʡ ʪʝʨʠʪʦʨʽʾ; ʙ) ʟʘʥʷʪʪʷ ʚʠʜʦʤ ʧʝʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ 

ʥʽʰʽ ʽ ʡʦʛʦ ʜʦʩʪʘʪʥʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚ ʫʛʨʫʧʦʚʘʥʥʽ, ʷʢʝ ʨʦʟʚʠʚʘʻʪʴʩʷ; ʚ) ʯʘʩ, ʟʘ 

ʷʢʠʡ ʚʠʜ ʜʦʩʷʛʘʻ ʧʝʚʥʠʭ ʞʠʪʪʻʚʠʭ ʩʪʘʜʽʡ; ʛ) ʩʪʘʜʽʷ ʟʛʘʩʘʥʥʷ: ʚʠʜ ʟʥʠʢʘʻ ʟ ʜʘʥʦʾ 

ʤʽʩʮʝʚʦʩʪʽ. 
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ɺʥʘʩʣʽʜʦʢ ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ, ʘ ʪʘʢʦʞ ʧʽʜ ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʚʧʣʠʚʦʤ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʤʽʥʠ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʬʽʪʦʮʝʥʦʟʽʚ, ʷʢʽ ʤʦʞʥʘ ʦʮʽʥʶʚʘʪʠ 

ʢʽʣʴʢʽʩʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʉʢʫʧʯʝʥʢʦ, ʉʦʢʦʣʦʚʘ, 2008).  

ɿʘʩʪʦʩʦʚʫʪʁʴ ʧʦʢʘʟʥʠʢ ʟʫʩʪʨʽʯʘʣʴʥʦʩʪʽ ʚʠʜʫ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʯʘʩʪʢʘ 

ʨʘʫʥʢʽʻʨʽʚ (%) ʚʽʜ ʚʩʽʭ ʟʘʢʣʘʜʝʥʠʭ ʧʣʦʱ, ʢʫʜʠ ʧʦʪʨʘʧʠʚ ʜʘʥʠʡ ʚʠʜ: 

R = (a/n)Ĭ100 %, 

ʜʝ a ï ʯʠʩʣʦ ʧʨʦʙʥʠʭ ʧʣʦʱ, ʜʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʽʥʜʠʢʘʪʦʨ; n ï  ʟʘʛʘʣʴʥʝ ʯʠʩʣʦ 

ʧʨʦʙʥʠʭ ʜʽʣʷʥʦʢ. 

ʇʦʜʽʙʥʽʩʪʴ ʦʙôʻʢʪʽʚ ʨʦʟʨʘʭʦʚʫʶʪʴ ʥʘ ʦʩʥʦʚʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʬʣʦʨʠʩʪʠʯʥʦʾ 

ʩʧʽʣʴʥʦʩʪʽ ɾʘʢʘʨʘ (K j) ʪʘ ʉʝʨʝʥʩʝʥʘ (Ks). 

ʂʦʝʬʽʮʽʻʥʪ ɾʘʢʘʨʘ: K j = ʩ/(a+b-c), 

ʜʝ ʘ ï ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʥʘ ʧʝʨʰʽʡ ʧʨʦʙʥʽʡ ʜʽʣʷʥʮʽ; b ï ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʥʘ 

ʜʨʫʛʽʡ ʧʨʦʙʥʽʡ ʜʽʣʷʥʮʽ; ʩ ï ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ, ʷʢʽ ʻ ʩʧʽʣʴʥʠʤʠ ʜʣʷ ʧʝʨʰʦʾ ʽ ʜʨʫʛʦʾ 

ʧʜʦʱ. 

 ʂʦʝʬʽʮʽʻʥʪ ʉʝʨʝʥʩʝʥʘ: Ks= 2N/( a+b), 

ʜʝ N ï ʟʘʛʘʣʴʥʝ ʯʠʩʣʦ ʚʠʜʽʚ ʥʘ ʧʣʦʱʘʭ, ʱo ʧʦʨʽʚʥʶʶʪʴʩʷ; ʘ ï ʢʽʣʴʢʽʩʪʴ 

ʚʠʜʽʚ ʥʘ ʧʝʨʰʽʡ ʧʨʦʙʥʽʡ ʜʽʣʷʥʮʽ; b ï ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʥʘ ʜʨʫʛʽʡ ʧʨʦʙʥʽʡ ʜʽʣʷʥʮʽ. 

ʆʩʥʦʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʘʣʴʬʘ-ʨʽʟʥʦʤʘʥʽʪʪʷ ʨʦʩʣʠʥʥʦʩʪʽ ʻ ʚʠʜʦʚʝ 

ʙʘʛʘʪʩʪʚʦ ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʚ ʫʛʨʫʧʦʚʘʥʥʽ ʪʘ ʚʠʜʦʚʘ ʥʘʩʠʯʝʥʽʩʪʴ ï 

ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ 

ʈʦʟʨʘʭʦʚʫʶʪʴ ʥ̔ʜʝʢʩʠ ʨʽʟʥʦʤʘʥʽʪʪʷ ʄʘʨʛʘʣʝʬʘ (dmg) ʪʘ ʐʝʥʥʦʥʘ (ʅ). 

ɯʥʜʝʢʩ ʄʘʨʛʘʣʝʬʘ: dmg = (Sï1) / ln N, 

ʜʝ: S ï ʯʠʩʣʦ ʚʠʜʽʚ; N ï  ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ  ʫ ʜʝʨʝʚʦʩʪʘʥʽ. 

ɯʥʜʝʢʩ ʐʝʥʥʦʥʘ: H = - (n/N) ln2 (n/N), 

ʜʝ N ïʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ  ʚʠʜʽʚ ʫ ʙʽʦʮʝʥʦʟʽ; n ï ʢʽʣʴʢʽʩʪʴ ʜʝʨʝʚ ʜʘʥʦʛʦ ʚʠʜʫ.  

ɼʣʷ ʨʦʟʨʘʭʫʚʘʥʠʷ ʽʥʜʝʢʩʽʚ ʜʦʤʽʥʫʚʘʥʥʠʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʬʦʨʤʫʣʠ 

ɹʝʨʛʝʨʘ-ʇʘʨʢʝʨʘ (d) ʪʘ ʉʠʤʧʩʦʥʘ (ʉ). 

ɯʥʜʝʢʩ ɹʝʨʛʝʨʘ-ʇʘʨʢʝʨʘ: d = Nmax / N, 

ʜʝ Nmax ï ʯʠʩʝʣʴʥʽʩʪʴ ʚʠʜʫ, ʱʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ  ʯʘʩʪʦ, ʘ N ï 

ʩʫʤʘʨʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʦʩʦʙʠʥ ʫʩʽʭ ʨʦʟʛʣʷʜʘʻʤʠʭ ʚʠʜʽʚ.  

ɯʥʜʝʢʩ ʉʠʤʧʩʦʥʘ: C = (ni / N) 2, 

ʜʝ ni ï ʯʠʩʝʣɹʥ̔ ʩʪʴ ʦʩʦʙʠʥ ʢʦʞʥʦʛʦ ʟ ʚʠʜʽʚ, ʘ N ï ʩʫʤʘʨʥʘ ʯʠʩʝʣɹʥ̔ ʩʪʴ 

ʦʩʦʙʠʥ ʫʩʽʭ ʚʠʜʽʚ.   

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ɼʣʷ ʯʦʛʦ ʥʝʦʙʭʽʜʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʣʽʩʽʚ? 
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2. ʗʢʽ ʽʩʥʫʶʪʴ ʰʢʘʣʠ ʚʠʟʥʘʯʝʥʥʷ ʞʠʪʪʻʚʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ? 

3. ʈʝʟʫʣʴʪʘʪʠ ʷʢʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʩʣʫʛʫʶʪʴ ʜʞʝʨʝʣʦʤ ʽʥʬʦʨʤʘʮʽʾ ʩʪʦʩʦʚʥʦ 

ʨʝʘʢʮʽʾ ʬʽʪʦʮʝʥʦʟʫ ʥʘ ʘʥʪʨʦʧʦʛʝʥʥʽ ʧʦʨʫʰʝʥʥʷ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʮʝʥʦʪʠʯʥʦʛʦ ʽ 

ʧʦʧʫʣʷʮʽʡʥʦʛʦ ʨʽʚʥʷ? 

4. ʗʢʽ ʽʩʥʫʶʪʴ ʰʢʘʣʠ ʚʠʟʥʘʯʝʥʥʷ ʞʠʪʪʻʚʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ? 

5. ʈʦʟʢʘʞʽʪʴ ʧʨʦ ʰʢʘʣʫ ɺ.ɸ. ɸʣʝʢʩʻʻʚʘ ʚʠʟʥʘʯʝʥʥʷ ʞʠʪʪʻʚʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚʥʠʭ 

ʧʦʨʽʜ. 

6. ɿʘ ʷʢʦʶ ʬʦʨʤʫʣʦʶ ʨʦʟʨʘʭʦʚʫʶʪʴ ʽʥʜʝʢʩ ʞʠʪʪʻʚʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚʦʩʪʘʥʫ? 

7. ʗʢ ʨʦʟʨʘʭʫʚʘʪʠ ʤʽʨʫ ʧʦʰʢʦʜʞʝʥʥʷ ʜʝʨʝʚʦʩʪʘʥʫ? 

8. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʰʢʘʣʫ ʚʠʟʥʘʯʝʥʥʷ ʢʘʪʝʛʦʨʽʡ ʩʪʘʥʫ ʜʝʨʝʚ, ʷʢʫ ʟʘʧʨʦʧʦʥʫʚʘʚ 

ʄ.ɸ. ʉʘʬʦʥʦʚ ʽʟ ʩʧʽʚʘʚʪʦʨʘʤʠ?  

9. ʆʮʽʥʢʘ  ʷʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ?  

10. ɼʣʷ ʯʦʛʦ ʟʜʽʡʩʥʶʶʪʴ ʘʥʘʣʽʟ ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʦʙʣʽʢ ʧʽʜʨʦʩʪʫ ʡ ʧʽʜʣʽʩʢʫ ʫ 

ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ? 

11. ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʷʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʦʞʥʘ ʦʮʽʥʶʚʘʪʠ ʢʽʣʴʢʽʩʥʦ ʟʤʽʥʠ 

ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʬʽʪʦʮʝʥʦʟʽʚ? 

12.  ɿʘ ʷʢʠʤʠ ʬʦʨʤʫʣʘʤʠ ʨʦʟʨʘʭʦʚʫʶʪʴ ʽʥʜʝʢʩʠ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʚʠʜʦʚʦʛʦ 

ʩʢʣʘʜʫ ʬʽʪʦʮʝʥʦʟʽʚ? 

 

 

2.9. ʌʽʪʦʽʥʜʠʢʘʮʽʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʣʘʥʜʰʘʬʪ  

 

ʆʩʦʙʣʠʚʦʩʪʽ ʙʽʦʽʥʜʠʢʘʮʽʾ ʥʘ ʣʘʥʜʰʘʬʪʥʦʤʫ ʨʽʚʥʽ 

ʃʘʥʜʘhӢʬʪ (ʚʽʜ ʥʽʤ. landschaft ï ʢʨʘʻʚʠʜ, ʤʽʩʮʝʚʽʩʪʴ) ï ʧʨʠʨʦʜʥʠʡ 

ʛʝʦʛʨʘʬʽʯʥʠʡ ʢʦʤʧʣʝʢʩ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʜʽʣʷʥʢʘ ʟʝʤʥʦʾ 

ʧʦʚʝʨʭʥʽ, ʷʢʘ ʦʙʤʝʞʝʥʘ ʧʨʠʨʦʜʥʠʤʠ ʢʦʨʜʦʥʘʤʠ, ʫ ʤʝʞʘʭ ʷʢʦʾ ʧʨʠʨʦʜʥʽ 

ʢʦʤʧʦʥʝʥʪʠ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʩʢʣʘʜʥʽʡ ʚʟʘʻʤʦʜʽʾ ʽ ʧʨʠʩʪʦʩʦʚʘʥʽ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ. ɿʘ 

ʨʦʟʤʽʨʘʤʠ  ʨʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʣʘʥʜʰʘʬʪʠ: ʘ) ʥʝʚʝʣʠʢʽ ʣʦʢʘʣʴʥʽ ʫʪʚʦʨʝʥʥʷ 

(ʝʨʦʟʽʡʥʽ ʷʨʠ ʽ ʙʘʣʢʠ, ʪʝʨʘʩʠ, ʨʽʯʢʦʚʽ ʟʘʧʣʘʚʠ ʪʦʱʦ); ʙ) ʛʝʦʢʦʤʧʣʝʢʩʠ 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʽʚʥʷ (ʛʽʨʩʴʢʽ ʪʘ ʨʽʚʥʠʥʥʽ ʧʨʦʩʪʦʨʠ, ʦʢʝʘʥʠ, ʢʦʥʪʠʥʝʥʪʠ ʪʦʱʦ); ʚ) 

ʛʣʦʙʘʣʴʥʦʛʦ ʨʽʚʥʷ (ʛʝʦʛʨʘʬʽʯʥʘ ʦʙʦʣʦʥʢʠ ɿʝʤʣʽ). ɿʘ ʧʦʭʦʜʞʝʥʥʷʤ ʣʘʥʜʰʘʬʪʠ 

ʧʦʜʽʣʷʶʪʴ ʥʘ ʧʨʠʨʦʜʥʽ ʡ ʘʥʪʨʦʧʦʛʝʥʥʽ ʪʘ ʽʥʰʽ. ɺʠʜʽʣʷʶʪʴ ʧʦʥʷʪʪʷ çʢʫʣʴʪʫʨʥʠʡ 

ʣʘʥʜʰʘʬʪè, ʷʢʝ ʟʤʽʩʪʦʚʥʦ ʻ ʰʠʨʰʠʤ ʥʽʞ ʧʦʥʷʪʪʷ çʘʥʪʨʦʧʦʛʝʥʥʠʡ ʣʘʥʜʰʘʬʪè. 

ʂʫʣʴʪʫʨʥʠʡ ʣʘʥʜʰʘʬʪ ï ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʩʪʚʦʨʝʥʠʡ ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʣʘʥʜʰʘʬʪ, 

ʷʢʠʡ ʤʘʻ ʜʦʮʽʣʴʥʫ ʜʣʷ ʣʶʜʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʩʪʨʫʢʪʫʨʫ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. ɸʥʪʨʦʧʦʛʝʥʥʠʡ ʣʘʥʜʰʘʬʪ ï ʣʘʥʜʰʘʬʪ ʷʢʠʡ ʧʝʨʝʪʚʦʨʝʥʠʡ 

https://uk.wikipedia.org/wiki/%D0%9D%D1%96%D0%BC%D0%B5%D1%86%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
https://uk.wikipedia.org/wiki/%D0%9A%D1%83%D0%BB%D1%8C%D1%82%D1%83%D1%80%D0%BD%D0%B8%D0%B9_%D0%BB%D0%B0%D0%BD%D0%B4%D1%88%D0%B0%D1%84%D1%82
https://uk.wikipedia.org/wiki/%D0%9A%D1%83%D0%BB%D1%8C%D1%82%D1%83%D1%80%D0%BD%D0%B8%D0%B9_%D0%BB%D0%B0%D0%BD%D0%B4%D1%88%D0%B0%D1%84%D1%82
https://uk.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D1%80%D0%BE%D0%BF%D0%BE%D0%B3%D0%B5%D0%BD%D0%BD%D0%B8%D0%B9_%D0%BB%D0%B0%D0%BD%D0%B4%D1%88%D0%B0%D1%84%D1%82
https://uk.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D1%80%D0%BE%D0%BF%D0%BE%D0%B3%D0%B5%D0%BD%D0%BD%D0%B8%D0%B9_%D0%BB%D0%B0%D0%BD%D0%B4%D1%88%D0%B0%D1%84%D1%82
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ʛʦʩʧʦʜʘʨʩʴʢʦʶ ʜʽʷʣʴʥʽʩʪʶ ʣʶʜʠʥʠ ʥʘʩʪʽʣʴʢʠ, ʱʦ ʟʚôʷʟʦʢ ʧʨʠʨʦʜʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʟʤʽʥʝʥʠʡ ʫ ʪʘʢʦʤʫ ʩʪʫʧʝʥʽ, ʱʦ ʮʝ ʚʝʜʝ ʜʦ ʩʢʣʘʜʘʥʥʷ ʥʦʚʦʛʦ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʽʩʥʫʶʯʠʤ ʥʘ ʮʴʦʤʫ ʤʽʩʮʽ, ʧʨʠʨʦʜʥʦʛʦ ʣʘʥʜʰʘʬʪʫ. ɽʣʝʤʝʥʪʘʨʥʦʶ 

ʦʜʠʥʠʮʝʶ ʣʘʥʜʰʘʬʪʫ ʻ ʝʢʦʪʦʧ. ɽʢʦʪʦʧʠ ï ʮʝ ʥʘʡʤʝʥʰʽ ʝʢʦʣʦʛʽʯʥʽ ʯʽʪʢʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʣʘʥʜʰʘʬʪʫ ʚ ʩʠʩʪʝʤʽ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʣʘʥʜʰʘʬʪʽʚ. 

ɽʢʦʪʦʪʦʧ (ʚʽʜ ʛʨʝʮʴʢʦʛʦ oikos ï ʜʽʤ ʽ topos ï ʤʽʩʮʝ) ï ʚʠʭʽʜʥʠʡ ʢʦʤʧʣʝʢʩ 

ʯʠʥʥʠʢʽʚ ʜʦʚʢʽʣʣʷ ʥʘ ʧʝʚʥʽʡ ʜʽʣʷʥʮʽ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʨʦʟʚʠʚʘʪʠʩʷ ʝʢʦʩʠʩʪʝʤʽ, ʙʽʦʛʝʦʮʝʥʦʟʫ (ʧʦʚʽʪʨʷʥʠʡ, ʪʝʤʧʝʨʘʪʫʨʥʠʡ, ʚʦʜʥʠʡ, 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʪʘ ʽʥ.). ʁʦʛʦ ʩʢʣʘʜʦʚʠʤʠ ʻ ʬʽʟʽʦʪʦʧ (ʩʫʢʫʧʥʽʩʪʴ 

ʘʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ) ʽ ʙʽʦʮʝʥʦʪʦʧ, ʘ ʪʘʢʦʞ ʬʦʨʤʠ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ. ʌʽʟʽʦʪʦʧ 

ʚʢʣʶʯʘʻ ʤʦʨʬʦʪʦʧ, ʧʝʜʦʪʦʧ, ʛʽʜʨʦʪʦʧ ʽ ʢʣʽʤʘʪʦʪʦʧ, ʝʜʘʬʦʪʦʧ. 

ʂʣʽʤʘʪʦʧ ï ʩʫʢʫʧʥʽʩʪʴ ʬʽʟʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʚʢʽʣʣʷ, ʩʫʪʪʻʚʠʭ ʜʣʷ 

ʦʨʛʘʥʽʟʤʽʚ (ʾʭ ʫʛʨʫʧʦʚʘʥʴ), ʷʢʽ ʽʩʥʫʶʪʴ ʫ ʜʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʋ ʜʘʥʠʡ ʯʘʩ 

ʧʦʥʷʪʪʷ ʢʣʽʤʘʪʦʧ ʨʦʟʫʤʽʶʪʴ ʰʠʨʰʝ: ʷʢ ʧʦʻʜʥʘʥʥʷ ʬʽʟʠʯʥʠʭ ʽ ʭʽʤʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʚʽʪʨʷʥʦʛʦ ʘʙʦ ʚʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʻ ʽʩʪʦʪʥʠʤʠ ʜʣʷ 

ʦʨʛʘʥʽʟʤʽʚ ʜʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʋ ʜʦʚʛʦʩʪʨʦʢʦʚʦʤʫ ʤʘʩʰʪʘʙʽ ʢʣʽʤʘʪʦʧ ʟʘʜʘʻ 

ʦʩʥʦʚʥʽ ʬʽʟʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽʩʥʫʚʘʥʥʷ ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ. ɺʽʥ ʚʠʟʥʘʯʘʻ ʢʦʣʦ 

ʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʽʩʥʫʚʘʪʠ ʚ ʜʘʥʽʡ ʝʢʦʩʠʩʪʝʤʽ.   

ɭʜʘʬʦʪʦʧ ï ʩʫʢʫʧʥʽʩʪʴ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʛʝʦʮʝʥʦʟʽ, ʷʢʽ ʟʚôʷʟʘʥʽ ʟ ʛʨʫʥʪʦʤ ʽ 

ʧʽʜʩʪʠʣʘʶʯʠʤʠ ʧʦʨʦʜʘʤʠ. ʇʨʦʪʝ ʯʘʩʪʦ ʧʽʜ ʮʠʤ ʪʝʨʤʽʥʦʤ ʨʦʟʫʤʽʶʪʴ ʩʫʢʫʧʥʽʩʪʴ 

ʛʨʫʥʪʦʚʠʭ ʫʤʦʚ ʜʦʚʢʽʣʣʷ. ʆʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ ʚ ʝʜʘʬʦʪʦʧʽ ʻ ʦʩʥʦʚʥʠʤʠ ʥʦʩʽʷʤʠ 

ʝʥʝʨʛʽʾ ʽ ʚʦʥʠ ʚʠʟʥʘʯʘʶʪʴ ʨʦʜʶʯʽʩʪʴ ˇʨʫʥʪʫ ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ. ɺʝʣʠʢʝ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʫʤʦʚ ʞʠʪʪʷ ʧʦʚôʷʟʘʥʝ ʟ ʝʜʘʬʦʪʦʧʘʤʠ. ʇʣʘʢʦʨʠ ʩʢʣʘʜʝʥʽ 

ʩʫʛʣʠʥʢʘʤʠ, ʜʣʷ ʷʢʠʭ ʧʨʠʪʘʤʘʥʥʠʡ ʩʧʝʣʽʪʦʛʝʥʥʠʡ ʝʜʘʬʦʪʦʧ. ɼʣʷ ʩʫʧʽʱʘʥʠʭ 

ˇʨʫʥʪʽʚ ʭʘʨʘʢʪʝʨʥʠʡ ʧʩʘʤʦʛʝʥʥʠʡ ʝʜʘʬʦʪʦʧ, ʧʝʪʨʦʛʝʥʥʠʡ ï ʜʣʷ ʢʘʤôʷʥʠʩʪʠʭ, ʘ 

ʛʘʣʦʛʝʥʥʠʡ ï ʜʣʷ ʟʘʩʦʣʝʥʠʭ. 

ɻʽʜʨʦʪʦʧ ï ʫʤʦʚʠ ʟʚʦʣʦʞʝʥʥʷ ʙʽʦʛʝʦʮʝʥʦʟʫ. ʈʦʟʨʽʟʥʷʶʪʴ ʜʝʢʽʣʴʢʘ ʪʠʧʽʚ 

ʟʚʦʣʦʞʝʥʥʷ: ʘʪʤʦʩʬʝʨʥʝ, ʥʘʪʽʯʥʝ, ʩʪʽʯʥʝ, ˇʨʫʥʪʦʚʝ, ʟʘʧʣʘʚʥʝ. ʂʦʻʬʽʮʽʻʥʪ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʻ ʦʩʥʦʚʥʠʤ ʢʨʠʪʝʨʽʻʤ ʟʚʦʣʦʞʝʥʥʷ: 

ὑ  ὶȾὉȟ 

ʜʝ r ï ʦʧʘʜʠ, E ï ʚʠʧʘʨʦʚʫʚʘʥʥʷ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʛʽʜʨʦʪʦʧʠ: 1) ʥʝʜʦʩʪʘʪʥʻ ʟʚʦʣʦʞʝʥʥʷ (ʩʫʭʠʡ ʛʽʜʨʦʪʦʧ) ï 

ʂ<1; 2) ʩʚʽʞʠʡ ʛʽʜʨʦʪʦʧ (ʥʦʨʤʘʣʴʥʝ ʟʚʦʣʦʞʝʥʥʷ ) ï ʂ =1; 3) ʚʦʣʦʛʠʡ ʛʽʜʨʦʪʦʧ: 

ʂ>1,5; 4) ʩʠʨʠʡ ʛʽʜʨʦʪʦʧ (ʜʫʞʝ ʧʽʜʚʠʱʝʥʝ ʟʚʦʣʦʞʝʥʥʷ); 5) ʤʦʢʨʠʡ ʛʽʜʨʦʪʦʧ 

(ʥʘʜʤʽʨʥʝ ʟʚʦʣʦʞʝʥʥʷ). 

ɹʽʦʮʝʥʦʪʦʧ ʚʢʣʶʯʘʻ ʬʽʪʦʪʦʧ ʽ ʟʦʦʪʦʧ.  
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ɹʽʦʽʥʜʠʢʘʮʽʷ ʥʘ ʨʽʚʥʽ ʣʘʥʜʰʘʬʪʫ ʪʦʨʢʘʻʪʴʩʷ ʬʽʪʦʪʦʧʘ ʽ ʟʦʦʪʦʧʘ, ʷʢʽ ʧʦ ʩʫʪʽ 

ʻ ʽʥʜʠʢʘʪʦʨʘʤʠ. ʊʠʧ ʨʦʩʣʠʥʥʦʩʪʽ, ʱʦ ʝʢʦʣʦʛʽʯʥʦ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʬʽʪʦʪʦʧʫ, 

ʥʘʟʠʚʘʶʪʴ ʬʦʨʤʦʶ ʨʦʩʣʠʥʥʦʩʪʽ. ɺʦʥʘ ʧʦʚôʷʟʘʥʘ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʪʠʧʦʤ 

ʩʝʨʝʜʦʚʠʱʘ ʞʠʪʪʷ, ʘʙʦ ʬʦʨʤʦʶ ʩʝʨʝʜʦʚʠʱʘ ʞʠʪʪʷ. 

ɼʣʷ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʣʘʥʜʰʘʬʪʫ  ʥʝʦʙʭʽʜʥʦ 

ʤʘʪʠ ʝʪʘʣʦʥ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ. ʊʘʢʠʤ ʝʪʘʣʦʥʦʤ ʚʚʘʞʘʶʪʴ ʧʦʪʝʥʮʽʡʥʫ ʧʨʠʨʦʜʥʫ 

ʨʦʩʣʠʥʥʽʩʪʴ, ʷʢʘ ʧʽʜʜʘʻʪʴʩʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʩʝʨʝʜʦʚʠʱʘ 

ʞʠʪʪʷ ʽ ʘʥʘʣʽʟʫ ʧʨʠʨʦʜʥʠʭ ʬʽʪʦʮʝʥʦʟʽʚ, ʷʢʽ ʱʝ ʟʙʝʨʝʛʣʠʩʷ, ʘ ʪʘʢʦʞ 

ʩʠʥʘʥʪʨʦʧʥʠʭ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʫʚʘʥʴ. 

ʃʘʥʜʰʘʬʪ ʉʝʨʝʜʥʴʦʾ ɭʚʨʦʧʠ ʩʠʣʴʥʦ ʟʤʽʥʝʥʠʡ. ɺ ʥʴʦʤʫ ʧʝʨʝʚʘʞʘʶʪʴ 

ʘʥʪʨʦʧʦʛʝʥʥʽ ʣʘʥʜʰʘʬʪʠ, ʷʢʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʚʪʦʨʠʥʥʽ ʫʪʚʦʨʝʥʥʷ. ɺʦʥʠ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʬʦʨʤʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʽ ʾʾ ʽʥʪʝʥʩʠʚʥʽʩʪʶ. ɺʠʜʽʣʷʶʪʴ 

ʨʽʟʥʽ ʩʪʫʧʝʥʽ ʮʽʻʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. 

ʃʘʥʜʰʘʬʪ ï ʮʝ ʤʦʟʘʾʢʘ, ʟʤʽʥʶʶʯʠʭ ʦʜʥʘ ʦʜʥʫ ʫʤʦʚʫ ʩʝʨʝʜʦʚʠʱ ʞʠʪʪʷ ʽ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ. ɿʘ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʜʠʬʝʨʝʥʮʽʘʮʽʷ 

ʩʝʨʝʜʦʚʠʱ ʞʠʪʪʷ ʩʠʣʴʥʦ ʟʨʦʩʪʘʻ. ʂʫʣʴʪʫʨʥʠʡ ʣʘʥʜʰʘʬʪ ʟʘ ʮʠʭ ʫʤʦʚ ʱʝ ʙʽʣʴʰ 

ʨʽʟʥʦʤʘʥʽʪʥʠʡ, ʥʽʞ ʧʨʠʨʦʜʥʠʡ. ʇʨʦʪʝ ʟ ʧʝʨʝʭʦʜʦʤ ʜʦ ʧʨʦʤʠʩʣʦʚʠʭ ʤʝʪʦʜʽʚ ʫ 

ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʩʝ ʙʽʣʴʰʘ ʫʥʽʬʽʢʘʮʽʷ ʷʢ ʥʘʧʨʷʤʢʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʪʘʢ ʽ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ. ʊʘʢʠʡ ʰʣʷʭ ʨʦʟʚʠʪʢʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʤʽʪʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʪʷ ʝʢʦʪʦʧʽʚ ʽ ʨʦʩʣʠʥʥʦʩʪʽ ʩʫʯʘʩʥʦʛʦ 

ʢʫʣʴʪʫʨʥʦʛʦ ʣʘʥʜʰʘʬʪʫ.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʡʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʧʦʚôʷʟʘʥʘ ʟ ʜʚʦʤʘ ʦʩʥʦʚʥʠʤʠ 

ʧʠʪʘʥʥʷʤʠ. 

ʇʦ-ʧʝʨhʝ, ʤʦʚʘ ʡʜʝ ʧʨʦ ʤʦʞʣʠʚʦ ʙʽʣʴʰ ʦʙôʻʢʪʠʚʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ ʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʩʪʫʧʝʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʣʘʥʜʰʘʬʪʫ.  

ʇʦ-ʜʨʫʛʝ, ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʢʠ ʽ ʦʧʠʩʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʮʠʭ ʜʘʥʠʭ ʤʦʞʥʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥʥʦʩʪʽ ʟʘ ʪʠʭ ʯʠ 

ʽʥʰʠʭ ʚʧʣʠʚʽʚ, ʱʦ ʧʣʘʥʫʶʪʴ ʟ ʤʝʪʦʶ ʢʝʨʫʚʘʥʥʷ ʥʠʤʠ. ʉʘʤʝ ʚ ʮʴʦʤʫ ʽ ʻ ʟʘʜʘʯʘ 

ʙʽʦʽʥʜʠʢʘʮʽʾ ʣʘʥʜʰʘʬʪʥʠʭ ʝʢʦʩʠʩʪʝʤ. 

 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʣʘʥʜʰʘʬʪʫ 

 ɿʘ ʩʪʫʧʝʥʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʨʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʪʠʧʠ ʝʢʦʩʠʩʪʝʤ:  

1. ʇʨʠʨʦʜʥʽ, ʱʦ ʥʝ ʟʘʟʥʘʶʪʴ ʚʧʣʠʚʫ ʣʶʜʠʥʠ.  

2. ʇʽʜʧʨʠʨʦʜʥʽ (subnatural). ʄʘʣʦʧʦʨʫʰʝʥʽ, ʩʣʘʙʢʦ ʧʨʠʛʥʽʯʝʥʽ ʜʽʷʣʴʥʽʩʪʶ 

ʣʶʜʠʥʠ. ʊʫʪ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʘʙʦ ʩʢʦʨʦʯʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ, ʘʙʦ ʧʦʚʥʝ ʟʥʠʱʝʥʥʷ 

ʦʢʨʝʤʠʭ ʚʠʜʽʚ, ʘʣʝ ʢʦʪʨʽ ʥʝ ʥʘʣʝʞʘʪʴ ʜʦ ʝʜʠʬʽʢʘʪʦʨʽʚ ʽ ʜʦʤʽʥʘʥʪʽʚ. ʌʽʟʽʦʣʦʛʽʯʥʦ 

ʮʽ ʝʢʦʩʠʩʪʝʤʠ ʧʦʜʽʙʥʽ ʜʦ ʧʨʠʨʦʜʥʠʭ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʧʘʩʦʚʠʱʘ ʚ ʫʤʦʚʘʭ 
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ʢʦʯʦʚʦʛʦ ʩʢʦʪʘʨʩʪʚʘ, ʣʽʩʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʦʣʶʚʘʥʥʷ ʽ ʟʙʠʨʘʥʥʷ 

ʩʠʨʦʚʠʥʠ. 

3. ʅʘʧʽʚʧʨʠʨʦʜʥʽ (seminatural). ɰʭ ʙʽʦʪʘ ʚ ʨʽʟʥʦʤʫ ʩʪʫʧʝʥʽ ʧʦʨʫʰʝʥʘ, ʘʣʝ ʚʩʽ 

ʚʦʥʠ ʟʙʝʨʽʛʘʶʪʴ ʚ ʪʽʡ ʯʠ ʽʥʰʽʡ ʤʽʨʽ ʦʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ, 

ʭʦʯʘ ʥʝʨʽʜʢʦ ʾʭ ʩʪʨʫʢʪʫʨʘ ʽ ʙʽʦʣʦʛʽʯʥʠʡ ʢʨʫʛʦʦʙʽʛ ʨʝʯʦʚʠʥ ʟʤʽʥʝʥʽ. ɼʦ ʮʴʦʛʦ 

ʪʠʧʫ ʝʢʦʩʠʩʪʝʤ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʦʩʽʣʝ ʩʢʦʪʘʨʩʪʚʦ, ʢʦʩʦʚʠʮʽ, ʣʽʩʦʩʽʢʠ ʟ 

ʧʨʠʨʦʜʥʠʤ ʚʽʜʥʦʚʣʝʥʥʷʤ. 

4. ʐʪʫʯʥʽ (artificial). ɰʭ ʙʽʦʣʦʛʽʯʥʠʡ ʢʨʫʛʦʦʙʽʛ ʯʘʩʪʦ ʢʦʨʽʥʥʠʤ ʯʠʥʦʤ 

ʧʝʨʝʪʚʦʨʝʥʠʡ ʣʶʜʠʥʦʶ ʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʠ ʦʙʦʚ'ʷʟʢʦʚʦʤʫ ʢʦʥʪʨʦʣʽ ʟ ʙʦʢʫ 

ʣʶʜʠʥʠ. ɼʦ ʮʴʦʛʦ ʪʠʧʫ ʚʽʜʥʦʩʷʪʴʩʷ ʘʥʪʨʦʧʦʛʝʥʥʽ ʝʢʦʣʦʛʽʯʥ ̔ ʢʦʤʧʣʝʢʩʠ: 

ʣʽʩʦʩʽʢʠ ʟʽ  ʰʪʫʯʥʠʤ ʚʽʜʥʦʚʣʝʥʥʷʤ, ʧʦʣʷ ʩʽʚʦʟʤʽʥʠ ʟ ʫʜʦʙʨʶʚʘʥʥʷʤ, ʣʽʩʦʚʽ 

ʤʦʥʦʢʫʣʴʪʫʨʠ, ʧʦʩʽʚʠ ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚ (ɼʦʥʯʝʚʘ, 1992).  

ʈʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʟʦʥʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʧʨʠʨʦʜʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ:  

1. ɿʦʥʘ ʛʝʦʭʽʤʽʯʥʦʛʦ ʚʧʣʠʚʫ. ʊʫʪ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʝ ʥʘʜʭʦʜʞʝʥʥʷ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʽ ʧʝʨʝʚʠʱʝʥʥʷ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ ʧʨʠʨʦʜʥʠʭ 

ʢʦʤʧʦʥʝʥʪʘʭ ʚ ʢʽʣʴʢʘ ʨʘʟʽʚ. ɿʘʙʨʫʜʥʶʚʘʯʽ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ ʩʥʽʛʫ, ʪʦʨʬʽ, 

ʧʽʜʩʪʠʣʮʽ. ʈʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʥʠʞʯʝ ʧʦʨʦʛʘ ʩʪʽʡʢʦʩʪʽ ʙʽʦʪʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

ʉʠʣʘ ʚʧʣʠʚʫ ʥʝʚʝʣʠʢʘ, ʧʨʦʜʫʢʪʠ ʟʘʙʨʫʜʥʝʥʥʷ ʚʩʪʠʛʘʶʪʴ ʧʝʨʝʨʦʙʣʷʪʠʩʷ. 

2. ɿʦʥʘ ʙʽʦʪʠʯʥʦʛʦ ʚʧʣʠʚʫ. ɼʣʷ ʥʝʾ ʭʘʨʘʢʪʝʨʥʘ ʟʤʽʥʘ ʙʽʦʪʠʯʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʟʤʝʥʰʝʥʥʷ ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ. ɺ ʧʝʨʰʫ ʯʝʨʛʫ 

ʟʥʠʢʘʶʪʴ ʝʧʽʬʽʪʠ ʽ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʽ ʜʦ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚʠʜʠ ʨʦʩʣʠʥ. 

ʇʝʨʝʚʠʱʝʥʥʷ ɻɼʂ ʜʦʩʷʛʘʻ ʦʜʥʦʛʦ ʧʦʨʷʜʢʫ. ɿʤʽʥʶʻʪʴʩʷ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ˇʨʫʥʪʫ, 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠʛʥʽʯʝʥʥʷ ʜʝʨʝʚʦʩʪʘʥʫ.  

3. ɿʦʥʘ ʛʝʦʤʘʪʠʯʥʦʛʦ ʚʧʣʠʚʫ. ɼʣʷ ʥʝʾ ʭʘʨʘʢʪʝʨʥʦ ʩʠʣʴʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʽ 

ʩʪʨʫʢʪʫʨʥʘ ʧʝʨʝʙʫʜʦʚʘ ʧʨʠʨʦʜʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. ɿ ʨʦʩʣʠʥ 

ʧʝʨʝʚʘʞʘʶʪʴ ʧʽʦʥʝʨʥʽ ʫʛʨʫʧʦʚʘʥʥʷ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʧʘʜ ʢʦʨʽʥʥʠʭ ʬʽʪʦʮʝʥʦʟʽʚ. 

ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʦʜʥʘ, ʚʽʪʨʦʚʘ ʝʨʦʟʽʷ ˇʨʫʥʪʽʚ ʽ ʟʘʙʦʣʦʯʫʚʘʥʥʷ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʣʘʥʜʰʘʬʪʫ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʦʪʝʥʮʽʡʥʘ ʧʨʠʨʦʜʥʘ 

ʨʦʩʣʠʥʥʽʩʪʴ. ɿʘʚʜʘʥʥʷ ʙʽʦʽʥʜʠʢʘʮʽʾ ʣʘʥʜʰʘʬʪʥʠʭ ʝʢʦʩʠʩʪʝʤ ʧʦʣʷʛʘʻ ʚ 

ʦʪʨʠʤʘʥʥʽ ʦʙ'ʻʢʪʠʚʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʫʧʝʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʣʘʥʜʰʘʬʪʫ, ʚ ʦʮʽʥʮʽ ʪʘ ʦʧʠʩʽ ʡʦʛʦ ʩʪʨʫʢʪʫʨʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʟʤʽʥ. 

ɺʠʚʯʝʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʣʽʩʦʚʽ ʝʢʦʩʠʩʪʝʤʠ ʤʘʻ ʨʷʜ ʩʢʣʘʜʥʦʱʽʚ 

ʯʝʨʝʟ ʨʽʟʥʦʤʘʥʽʪʪʷ ʞʠʪʪʻʚʠʭ ʬʦʨʤ ʨʦʩʣʠʥ, ʥʝʦʜʥʘʢʦʚʫ ʯʫʪʣʠʚʽʩʪʴ ʜʝʨʝʚʥʠʭ 

ʧʦʨʽʜ ʜʦ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ, ʘ ʪʘʢʦʞ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʤʝʪʦʜʘʭ ʚʠʚʯʝʥʥʷ ʦʢʨʝʤʠʭ 

ʛʨʫʧ ʦʨʛʘʥʽʟʤʽʚ ʽ ʘʙʽʦʪʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ.  
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ɺʝʣʠʢʠʡ ʽʥʪʝʨʝʩ ʜʣʷ ʙʽʦʽʥʜʠʢʘʮʽʾ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʦʙôʻʢʪʠ, ʱʦ ʤʽʩʪʷʪʴ 

ʙʘʛʘʪʦʨʽʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ: ʪʦʨʬôʷʥʽ ʙʦʣʦʪʘ, ʜʝʨʝʚʘ 

ʚʝʣʠʢʦʛʦ ʚʽʢʫ, ʣʴʦʜʦʚʠʢʠ. ɹʦʣʦʪʘ ʥʘʢʦʧʠʯʫʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʨʠʚʘʣʠʡ 

ʧʝʨʽʦʜ ʟʘʙʨʫʜʥʝʥʥʷ. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʤʽʥʠ ʩʪʫʧʝʥʷ ʟʘʙʨʫʜʥʝʥʥʷ 

ʦʙʩʪʝʞʫʶʪʴ ʰʘʨʠ ʪʦʨʬôʷʥʠʭ ʚʽʜʢʣʘʜʝʥʴ ʚʝʨʭʦʚʠʭ ʙʦʣʽʪ. ɿʦʣʴʥʽʩʪʴ ʪʦʨʬʫ 

ʚʽʜʦʙʨʘʞʘʻ ʨʽʚʝʥʴ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ, ʘ ʟʥʘʯʝʥʥʷ pH ï ʚʽʜʧʦʚʽʜʥʫ ʨʝʘʢʮʽʶ 

ʙʦʣʦʪʥʠʭ ʟʢʦʩʽʩʪʝʤ. 

ɼʝʷʢʽ ʘʚʪʦʨʠ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʧʦʥʷʪʪʷ ʛʝʤʝʨʦʙʥʦʩʪʽ (Jalas, 1955, Sukopp, 

1972). ɻʝʤʝʨʦʙʥʽʩʪʴ ï ʦʢʫʣʴʪʫʨʝʥʽʩʪʴ ʣʘʥʜʰʘʬʪʫ. ʉʪʫʧʝʥʝʤ ʛʝʤʝʨʦʙʥʦʩʪʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʦʢʫʣʴʪʫʨʝʥʽʪʴ ʣʘʥʜʰʘʬʪʽʚ, ʜʣʷ ʯʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

A. ʏʘʩʪʢʘ ʪʝʨʦʬʽʪʽʚ ï ʦʜʥʦʨʽʯʥʠʭ ʨʦʩʣʠʥ, ʱʦ ʧʦʚʥʽʩʪʶ ʚʽʜʤʠʨʘʶʪʴ ʜʦ ʟʠʤʠ 

ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ ʞʠʪʪʻʟʜʘʪʥʦʛʦ ʥʘʩʽʥʥʷ.  

ɹ. ʏʘʩʪʢʘ ʥʝʦʬʽʪʽʚ ï ʥʦʚʠʭ ʚʠʜʽʚ, ʱʦ ʥʝʜʘʚʥʦ ʟôʷʚʠʣʠʩʷ ʫ ʤʽʩʮʝʚʽʡ ʬʣʦʨʽ 

ʚʥʘʩʣʽʜʦʢ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʘʙʦ ʧʨʠʨʦʜʥʦʾ ʤʽʛʨʘʮʽʾ.  

B. ɺʪʨʘʪʘ ʚʠʜʽʚ ʧʨʠʨʦʜʥʦʾ ʬʣʦʨʠ.  

ɻ. ɿʤʽʥʘ ʧʨʦʮʝʩʫ ˇʨʫʥʪʦʫʪʚʦʨʝʥʥʷ.  

ɼ. ɿʤʽʥʘ ˇʨʫʥʪʽʚ ʽ ʤʽʩʮʴ ʧʨʦʞʠʚʘʥʥʷ ʚ ʮʽʣʦʤʫ.  

ʇʨʦʧʦʥʫʻʪʴʷ ʦʮʽʥʶʚʘʪʠ ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʚʧʣʠʚ ʥʘ ʝʢʦʩʠʩʪʝʤʠ ʟʘ ʯʦʪʠʨʤʘ 

ʥʘʧʨʷʤʢʘʤʠ (ɻ. ɽʣʣʝʥʙʝʨʛ):  

1) ʚʠʥʦʩ ʦʨʛʘʥʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʚʘʞʣʠʚʽ ʜʣʷ 

ʙʶʜʞʝʪʘ ʝʢʦʩʠʩʪʝʤʠ; 

2) ʥʘʜʭʦʜʞʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʘʙʦ ʦʨʛʘʥʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ; 

3) ʦʪʨʫʻʥʥʷ, ʪʦʙʪʦ ʥʘʜʭʦʜʞʝʥʥʷ ʨʝʯʦʚʠʥ ʥʝʪʠʧʦʚʠʭ ʜʣʷ ʝʢʦʩʠʩʪʝʤʠ, ʷʢʽ 

ʦʜʨʘʟʫ ʞ ʘʙʦ ʟ ʧʣʠʥʦʤ ʯʘʩʫ ʩʧʨʠʯʠʥʷʶʪʴ ʰʢʦʜʫ ʚʘʞʣʠʚʠʤ ʦʨʛʘʥʽʟʤʘʤ ʘʙʦ 

ʛʨʫʧʘʤ ʦʨʛʘʥʽʟʤʽʚ; 

4) ʟʤʽʥʠ ʩʧʝʢʪʨʘ ʚʠʜʽʚ, ʪʦʙʪʦ ʚʠʪʽʩʥʝʥʥʷ ʘʙʦ ʧʨʠʛʥʽʯʝʥʥʷ ʦʜʥʠʭ ʽʩʥʫʶʯʠʭ 

ʚʠʜʽʚ ʽʥʰʠʤʠ ʘʙʦ ʨʘʥʽʰʝ ʧʨʠʩʫʪʥʽʭ ʚʠʜʽʚ ʽʥʪʨʦʜʫʢʦʚʘʥʠʤʠ ʚ ʝʢʦʩʠʩʪʝʤʫ. 

ʆʪʞʝ, ʜʣʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʜʠʥʠʮʴ ʨʦʩʣʠʥʥʦʩʪʽ ʟʘ ʰʢʘʣʦʶ ʛʝʤʝʨʦʙʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʽ ʢʨʠʪʝʨʽʾ (Blume, Sukopp, 1976): 1) ʯʘʩʪʢʘ ʪʝʨʦʬʽʪʽʚ; 

2) ʯʘʩʪʢʘ ʥʝʦʬʽʪʽʚ; 3) ʚʪʨʘʪʘ ʚʠʜʽʚ ʧʨʠʨʦʜʥʦʾ ʬʣʦʨʠ. ʂʨʽʤ ʪʦʛʦ ʚʨʘʭʦʚʫʶʪʴʩʷ 

ʟʘʛʘʣʴʥʽ ʦʟʥʘʢʠ ʟʤʽʥʠ ˇʨʫʥʪʫ ʪʘ ʝʢʦʩʠʩʪʝʤʠ.  

ɼʣʷ ʦʮʽʥʢʠ ʩʪʫʧʝʥʥʷ ʛʝʤʝʨʦʙʥʦʩʪʽ ʣʘʥʜʰʘʬʪʫ ʘʙʦ ʡʦʛʦ ʯʘʩʪʠʥ ʤʝʪʦʜʠʯʥʦ 

ʚʠʢʦʥʫʶʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʠʤ ʰʣʷʭʦʤ: 

ʘ) ʨʦʟʧʦʜʽʣ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʚʠʚʯʘʻʪʴʩʷ, ʥʘ ʧʨʦʩʪʦʨʦʚʽ ʦʜʠʥʠʮʽ ʧʦʪʝʥʮʽʡʥʦʾ 

ʨʦʩʣʠʥʥʦʩʪʽ; 
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ʙ) ʘʥʘʣʽʟ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʫʚʘʥʴ, ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʢʦʨʠʩʪʘʥʥʶ ʪʝʨʠʪʦʨʽʾ ʽ 

ʩʪʫʧʝʥʶ ʡʦʛʦ ʽʥʪʝʥʩʠʚʥʦʩʪʽ; 

ʚ) ʧʦʨʽʚʥʷʥʥʷ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʫʚʘʥʴ ʤʽʞ ʩʦʙʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʩʪʫʧʥʠʭ 

ʢʨʠʪʝʨʽʾʚ: 

-ʯʘʩʪʢʘ ʥʝʦʬʽʪʽʚ ʪʘ ʘʨʭʝʦʬʽʪʽʚ (ʨʦʩʣʠʥʠ, ʟʘʟʚʠʯʘʡ ʙʫʨôʷʥʠ, ʯʫʞʦʨʽʜʥʽ 

ʚʠʜʠ, ʷʢʽ ʟôʷʚʠʣʠʩʷ ʚ ʤʽʩʮʝʚʽʡ ʬʣʦʨʽ ʟʛʽʜʥʦ ʘʨʭʝʦʣʦʛʽʯʥʠʭ ʟʥʘʭʽʜʦʢ ʜʦ 1500 

ʨʦʢʫ, ʧʦʨʽʚʥʷʥʦ ʟ ʥʝʦʬʽʪʘʤʠ); 

-ʯʘʩʪʢʘ ʤʽʩʮʝʚʠʭ, ʚʠʜʽʚ, ʘʣʝ ʪʘʢʠʭ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʘʥʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʫ ʞʠʪʪʷ; 

-ʯʘʩʪʢʘ ʚʠʜʽʚ ʧʦʪʝʥʮʽʡʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ; 

-ʷʨʫʩʥʽʩʪʴ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʪʝʥʮʽʡʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ; 

-ʩʧʝʢʪʨʠ ʞʠʪʪʻʚʠʭ ʬʦʨʤ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʫʚʘʥʴ; 

ʛ) ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʫʚʘʥʴ ʩʫʯʘʩʥʦʾ  ʨʦʩʣʠʥʥʦʩʪʽ ʟʘ ʰʢʘʣʦʶ 

ʛʝʤʝʨʦʙʥʦʩʪʽ; 

ʜ) ʢʘʨʪʦʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʩʪʫʧʝʥʽʚ ʛʝʤʝʨʦʙʥʦʩʪʽ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥ̫ ʤ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʫʚʘʥʴ ʘʙʦ ʩʪʫʧʝʥʝʤ ʛʝʤʝʨʦʙʥʦʩʪʽ 

ʜʦʤʽʥʫʶʯʦʛʦ ʫʛʨʫʧʦʚʘʥʥʷ. 

ɿʘ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʦʜʠʥʠʮʽ ʩʫʯʘʩʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʚ ʧʝʚʥʽʡ 

ʦʙʣʘʩʪʽ ʧʦʪʝʥʮʽʡʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʥʘ ʛʝʤʝʨʦʙʥʽ ʩʝʨʽʾ, ʥʘ ʛʦʤʦʣʦʛʽʯʥʽ 

ʫʛʨʫʧʦʚʘʥʥʷ. ʆʜʠʥʠʮʽ ʨʦʩʣʠʥʥʦʩʪʽ ʥʘ ʤʽʩʮʽ ʨʽʟʥʠʭ ʢʦʨʽʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ, 

ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʠʡ ʩʪʫʧʽʥʴ ʛʝʤʝʨʦʙʥʦʩʪʽ, ʷʢʠʡ ʚʽʜʦʙʨʘʞʫ ̒ʨʽʚʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʠʪʦʨʽʾ. 

 ʆʜʠʥʠʮʽ ʨʦʩʣʠʥʥʦʩʪʽ ʤʦʞʫʪʴ ʚʥʘʩʣʽʜʦʢ ʩʧʦʥʪʘʥʥʦʾ ʘʙʦ ʢʝʨʫʻʤʦʾ ʩʫʢʮʝʩʽʾ 

ʧʝʨʝʭʦʜʠʪʠ ʦʜʥʘ ʚ ʦʜʥʫ. ʉʫʢʮʝʩʽʷ ï ʧʦʩʣʽʜʦʚʥʘ ʟʘʢʦʥʦʤʽʨʥʘ ʟʤʽʥʘ ʦʜʥʦʛʦ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʫʛʨʫʧʦʚʘʥʥʷ ʽʥʰʠʤ ʥʘ ʧʝʚʥʽʡ ʜʽʣʷʥʮʽ ʩʝʨʝʜʦʚʠʱʘ ʚ ʯʘʩʽ ʚʥʘʩʣʽʜʦʢ 

ʜʽʾ ʧʨʠʨʦʜʥʠʭ ʬʘʢʪʦʨʽʚ ʘʙʦ ʚʧʣʠʚʫ ʣʶʜʠʥʠ. ʉʫʢʮʝʩʽʾ, ʱʦ ʢʝʨʫʶʪʴʩʷ ʘʙʦ 

ʚʠʢʣʠʢʘʶʪʴʩʷ ʣʶʜʠʥʦʶ, ʟʘʚʞʜʠ ʟʚôʷʟʘʥʽ ʟʽ ʟʤʽʥʦʶ ʩʪʫʧʝʥʷ ʛʝʤʝʨʦʙʥʦʩʪʽ 

ʨʦʩʣʠʥʥʦʩʪʽ.  

ʇʨʠ ʧʨʠʧʠʥʝʥʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʟʙʝʨʝʞʝʥʥʷ ʧʘʰʥʽ ʧʽʜ ʧʘʨʦʤ, ʧʨʠʧʠʥʝʥʥʷ 

ʚʠʧʘʩʫ ʥʘ ʩʫʭʠʭ ʽ ʩʫʭʫʚʘʪʠʭ ʣʫʢʘʭ ʽ ʪ.ʜ.) ʩʫʢʮʝʩʽʷ ʡʜʝ ʫ ʙʽʢ ʷʢʦʛʦʩʴ ʢʽʥʮʝʚʦʛʦ 

ʫʛʨʫʧʦʚʘʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʤʝʥʰʝʥʥʶ ʩʪʫʧʝʥʷ ʛʝʤʝʨʦʙʥʦʩʪʽ. ɯʥʪʝʥʩʠʬʽʢʘʮʽʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʚʞʜʠ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʜ̔ʚʠʱʝʥʥʷʤ ʩʪʫʧʝʥʷ ʛʝʤʝʨʦʙʥʦʩʪʽ. ʋ 

ʧʨʠʨʦʜʥʠʭ ʘʙʦ ʙʣʠʟʴʢʠʭ ʜʦ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʪʘʢʦʞ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʩʫʢʮʝʩʽʾ. ʉʪʘʜʽʾ ʮʠʭ ʩʫʢʮʝʩʽʡ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʪʫʧʽʥʴ ʟʨʽʣʦʩʪʽ ʩʧʝʮʠʬʽʯʥʠʭ  

ʝʢʦʩʠʩʪʝʤ. ʍʦʯʘ ʻ ʧʝʚʥʽ ʧʘʨʘʣʝʣʽ ʤʽʞ ʛʝʤʝʨʦʙʥʽʩʪʶ ʽ ʟʨʽʣʽʩʪʶ, ʟʤʽʩʪ ʮʠʭ ʧʦʥʷʪʴ 

ʜʘʣʝʢʦ ʥʝ ʽʜʝʥʪʠʯʥʠʡ. 
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ʉʪʫʧʝʥʽ ʛʝʤʝʨʦʙʥʦʩʪʽ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʰʠʨʝʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʪʫʧʝʥʷ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʣʘʥʜʰʘʬʪʫ (Weintrt u.a., 1988) ʚʠʜʽʣʷʻʪɹʩʷ ʩʽʤ 

ʩʪʫʧʝʥʽʚ ʛʝʤʝʨʦʙʥʦʩʪʽ ï ʦʢʫʣʴʪʫʨʝʥʦʩʪʽ ʣʘʥʜʰʘʬʪʫ (ʪʘʙʣ.10). 

ʄʝʪʘʛʝʤʝʨʦʙʥʘ. ʍʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʡʙʽʣʴʰʠʤ ʩʪʫʧʝʥʝʤ ʦʢʫʣʴʪʫʨʝʥʦʩʪʽ 

ʣʘʥʜʰʘʬʪʫ. ɼʦ ʥʝʾ ʚʽʜʥʦʩʷʪʴʩʷ ʯʘʩʪʢʦʚʦ ʟʘʙʫʜʦʚʘʥʽ ʧʣʦʱʽ, ʘʩʬʘʣʴʪʦʚʘʥʽ 

ʜʦʨʦʛʠ, ʟʘʣʽʟʥʠʯʥʽ ʥʘʩʠʧʠ ʟʽ ʱʝʙʝʥʶ ï ʮʝ ʙʽʜʥʽ ʚʠʜʘʤʠ ʧʽʦʥʝʨʥʽ ʮʝʥʦʟʠ, ʚ ʷʢʠʭ 

ʯʘʩʪʢʘ ʥʝʦʬʽʪʽʚ ʩʪʘʥʦʚʠʪʴ > 23 %, ʘ ʪʝʨʦʬʽʪʽʚ > 40 %. ʈʦʟʢʣʘʜʘʥʥʷ ʧʽʜʩʪʠʣʢʠ ʽ 

ʟʤʽʥʘ ʮʝʥʦʟʫ ʧʨʦʪʽʢʘʶʪʴ ʩʣʘʙʦ. ʉʣʘʙʢʘ ʚʝʥʪʠʣʷʮʽʷ ʽ ʧʨʦʥʠʟʘʥʽʩʪʴ ˇʨʫʥʪʫ 

ʢʦʨʝʥʷʤʠ. ɺʽʜʩʫʪʥʷ ʧʽʜʩʪʠʣʢʘ ʽ ʛʦʨʠʟʦʥʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʛʫʤʫʩʦʥʘʢʦʧʠʯʝʥʥʷ. 

ʎʝ ʦʪʨʫʻʥʽ ʝʢʦʩʠʩʪʝʤʠ, ʧʦʚʥʽʩʪʶ ʟʘʙʫʜʦʚʘʥʽ ʝʢʦʩʠʩʪʝʤʠ ʟ ʩʠʣʴʥʦ ʧʦʥʠʞʝʥʠʤ 

ʘʙʦ ʚʽʜʩʫʪʥʽʤ ʚʠʜʽʣʝʥʥʷʤ ʉʆ2.  

ʇʦʣʽʛʝʤʝʨʦʙʥʘ. ʉʧʝʮʽʘʣʴʥʽ ʢʫʣʴʪʫʨʠ (ʬʨʫʢʪʦʚʽ, ʚʠʥʦʛʨʘʜ, ʜʝʢʦʨʘʪʠʚʥʽ 

ʛʘʟʦʥʠ ʽ ʪ.ʧ.), ʩʤʽʪʪʻʟʚʘʣʠʱʘ, ʚʽʜʚʘʣʠ, ʢʫʧʠ ʱʝʙʝʥʶ. ʊʝʨʠʪʦʨʽʷ ʩʭʠʣʴʥʘ ʜʦ 

ʛʣʠʙʦʢʦʾ ʘʙʦ ʧʣʘʥʪʘʞʥʦʾ ʦʨʘʥʢʠ, ʥʘ ʷʢʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʽʡʥʝ ʘʙʦ ʛʣʠʙʦʢʝ 

ʦʩʫʰʝʥʥʷ ʘʙʦ ʟʨʦʰʝʥʥʷ, ʽʥʪʝʥʩʠʚʥʝ ʫʜʦʙʨʝʥʥʷ ˇʨʫʥʪʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʮʠʜʽʚ, 

ʧʦʚʥʝ ʟʥʠʱʝʥʥʷ ʙʽʦʮʝʥʦʟʫ ʽ ʟʘʥʷʪʪʷ ʝʢʦʪʦʧʫ ʯʫʞʦʨʽʜʥʠʤ ʨʦʩʣʠʥʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ. ʌʦʨʤʫʶʪʴʩʷ ʩʣʘʙʦ ʢʦʥʢʫʨʝʥʪʥʽ ʧʽʦʥʝʨʥʽ ʙʽʦʮʝʥʦʟʠ, ʥʝʜʦʚʛʦʚʽʯʥʽ 

ʨʫʜʝʨʘʣʴʥʽ ʫʛʨʫʧʦʚʘʥʥʷ, ʯʘʩʪʦ ʥʝʪʠʧʦʚʦ ʨʦʟʚʠʥʝʥʽ, ʜʦʤʽʥʫʶʪʴ ʦʜʥʦʨʽʯʥʠʢʠ. 

ʏʘʩʪʢʘ ʥʝʦʬʽʪʽʚ ʩʪʘʥʦʚʠʪʴ 18ï22 %, ʪʝʨʦʬʽʪʽʚ > 40 %. ʋ ˇʨʫʥʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʛʽʜʨʦʤʦʨʬʽʟʘʮʽʷ, ʥʘʢʦʧʠʯʝʥʥʷ ʛʫʤʫʩʫ, ʜʝʩʪʨʫʢʪʫʨʠʟʘʮʽʷ, ʝʨʦʟʽʷ, 

ʧʝʨʝʚʽʜʢʣʘʜʝʥʥʷ, ʯʘʩʪʢʦʚʝ ʧʨʠʢʨʠʪʪʷ ʨʝʯʦʚʠʥʘʤʠ, ʱʦ ʥʘʜʭʦʜʷʪʴ. ɺʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʥʘʜʭʦʜʞʝʥʥʷ ʽ ʚʠʥʦʩʫ ʞʠʚʠʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʚʝʣʠʢʘ ʧʨʦʥʠʟʘʥʽʩʪʴ 

ʧʽʜ̌ʨʫʥʪ ̫ʢʦʨʽʥʥʷʤ, ʧʽʜʚʠʱʝʥʝ ʥʘʜʭʦʜʞʝʥʥʷ ʢʠʩʥʶ ʘʙʦ ʚʦʜʠ. ʋʪʚʦʨʶʶʪʴʩʷ 

ʘʥʪʨʦʧʦʛʝʥʥʽ ̌ʨʫʥʪʠ ʟ ʦʜʥʦʨʽʜʥʠʤ ʛʫʤʫʩʦʚʠʤ ʚʝʨʭʥʽʤ ʛʦʨʠʟʦʥʪʦʤ ʧʦʪʫʞʥʽʩʪʶ 

30ï80 ʩʤ, ʧʽʜʚʠʱʝʥʠʤ pH, ˇʨʫʥʪ ʧʝʨʝʤʽʰʫʻʪʴʩʷ ʟ ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʤʘʪʝʨʽʘʣʦʤ.  

ʘ-ɽʚʛʝʤʝʨʦʙʥʘ. ʉʽʣʴʩʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʛʽʜʜʷ ʟ ʪʠʧʦʚʦʶ ʨʦʟʚʠʥʝʥʦʶ ʬʣʦʨʦʶ 

ʙʫʨ'ʷʥʽʚ, ʧʦʩʽʷʥʽ ʣʫʢʠ ʟ ʙʫʨ'ʷʥʘʤʠ, ʣʽʩʠ, ʱʦ ʽʥʪʝʥʩʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʟʽ 

ʩʣʘʙʦʨʦʟʚʠʥʝʥʠʤ ʪʨʘʚôʷʥʠʤ ʷʨʫʩʦʤ, ʧʦʣʷ ʟʨʦʰʝʥʥʷ. ɺʧʣʠʚ ʧʦʣʷʛʘʻ ʫ 

ʚʠʨʽʚʥʶʚʘʥʥʽ ˇʨʫʥʪʫ, ʨʝʛʫʣʷʨʥʽʡ ʦʨʘʥʮʽ, ʧʦʤʽʨʥʦʤʫ ʚʥʝʩʝʥʽ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ, ʽʥʪʝʥʩʠʚʥʦʤʫ ʟʨʦʰʝʥʥʽ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ. ʌʦʨʤʫʶʪʴʩʷ ʪʠʧʦʚʽ 

ʩʝʛʝʪʘʣʴʥʽ ʫʛʨʫʧʦʚʘʥʥʷ, ʦʜʥʦʨʽʯʥʽ ʨʫʜʝʨʘʣʴʥʽ ʫʛʨʫʧʦʚʘʥʥʷ, ʥʽʪʨʦʬʽʣʴʥʽ 

ʧʽʦʥʝʨʥʽ ʙʽʦʮʝʥʦʟʠ. ʏʘʩʪʢʘ ʥʝʦʬʽʪʽʚ 13ï17 %, ʪʝʨʦʬʽʪʽʚ 30ï40 %. ʋ ˇʨʫʥʪʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʠʣʝʥʘ ʛʫʤʽʬʽʢʘʮʽʷ, ʫʪʚʦʨʝʥʥʷ ʘʛʨʝʛʘʪʽʚ; ʟʤʝʥʰʝʥʝ ʦʢʠʩʥʝʥʥʷ, 

ʦʧʽʜʟʦʣʶʚʘʥʥʷ, ʦʛʣʝʻʥʥʷ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʧʦʚʝʨʭʥʝʚʝ ʧʦʨʫʰʝʥʥʷ ˇʨʫʥʪʫ, ʝʨʦʟʽʷ; 

ʧʽʜʚʠʱʝʥʝ ʥʘʜʭʦʜʞʝʥʥʷ ʞʠʚʠʣʴʥʠʭ ʨʝʯʦʚʠʥ ʧʨʠ ʟʤʽʥʽ ʧʽʜ ʚʧʣʠʚʦʤ pH ʾʭ 

ʜʦʩʪʫʧʥʦʩʪʽ. ɿʤʽʥʘ ʥʘʜʭʦʜʞʝʥʥʷ ʚʦʜʠ ʘʙʦ ʢʠʩʥʶ ʽ ʧʨʦʥʠʟʘʥʦʩʪʽ ʢʦʨʝʥʷʤʠ 

ʚʝʨʭʥʽʭ ʛʦʨʠʟʦʥʪʽʚ ˇʨʫʥʪʫ. ʌʦʨʤʫʻʪʴʩʷ ʨʽʣʴʥʠʡ ʰʘʨ, ʧʽʜʚʠʱʫʻʪʴʩʷ pH. 
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ɓ-ɽʚʛʝʤʝʨʦʙʥʘ. ɯʥʪʝʥʩʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʧʘʩʦʚʠʱʘ, ʣʫʢʠ, ʣʽʩʠ, 

ʜʝʢʦʨʘʪʠʚʥʽ ʙʘʛʘʪʽ ʚʠʜʘʤʠ ʛʘʟʦʥʠ. ɺʧʣʠʚ ʧʦʣʷʛʘʻ ʚ ʫʜʦʙʨʝʥʥʽ, ʚʘʧʥʫʚʘʥʥʽ, 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʛʝʨʙʽʮʠʜʽʚ, ʥʝʚʝʣʠʢʦʤʫ ʜʨʝʥʘʞʽ. ʌʦʨʤʫʶʪʴʩʷ ʯʠʩʣʝʥʥʽ ʩʪʽʡʢʽ 

ʨʫʜʝʨʘʣʴʥʽ ʫʛʨʫʧʦʚʘʥʥʷ, ʜʝʢʦʨʘʪʠʚʥʽ ʛʘʟʦʥʠ, ʣʽʩʦʧʦʩʘʜʢʠ ʟ ʚʠʜʽʚ, ʱʦ ʥʝ  

ʚʣʘʩʪʠʚʽ ʤʽʩʮʝʚʽʡ ʬʣʦʨʽ ʡ ʜʘʥʦʤʫ ʤʽʩʮʝʽʩʥʫʚʘʥʥʶ ʟ ʨʦʟʚʠʥʝʥʠʤ ʥʘʜʟʝʤʥʠʤ 

ʷʨʫʩʦʤ. ʏʘʩʪʢʘ ʥʝʦʬʽʪʽʚ 13ï17 %, ʪʝʨʦʬʽʪʽʚ ï 21ï30 %. ʋ ˇʨʫʥʪʽ ï ʧʦʩʠʣʝʥʝ 

ʨʦʟʢʣʘʜʘʥʥʷ, ʛʫʤʽʬʽʢʘʮʽʷ, ʫʪʚʦʨʝʥʥʷ ʘʛʨʝʛʘʪʽʚ, ʦʩʣʘʙʣʝʥʝ ʦʧʽʜʟʦʣʶʚʘʥʥʷ, 

ʦʛʣʝʻʥʥʷ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʝ ʥʘʜʭʦʜʞʝʥʥʷ ʞʠʚʠʣʴʥʠʭ ʨʝʯʦʚʠʥ ʧʨʠ 

ʟʤʽʥʽ ʾʭ ʜʦʩʪʫʧʥʦʩʪʽ ʧʽʜ ʚʧʣʠʚʦʤ pH. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʠʨʦʜʥʠʤʠ ˇʨʫʥʪʘʤʠ 

ʟʤʽʥʶʻʪʴʩʷ ʥʘʜʭʦʜʞʝʥʥʷ ʚʦʜʠ ʘʙʦ ʢʠʩʥʶ. ʇʽʜʩʪʠʣʢʘ ʚʽʜʩʫʪʥʷ, ʧʽʜʚʠʱʝʥʠʡ pH 

ˇʨʫʥʪʫ. 

ʄʝʟʦʛʝʤʝʨʦʙʥʘ. ʅʘʩʘʜʞʝʥʥʷ ʯʫʞʠʭ ʜʘʥʦʤʫ ʤʝʩʮʝʽʩʥʫʚʘʥʥʶ ʧʦʨʽʜ ʜʝʨʝʚ ʟ 

ʨʦʟʚʠʥʝʥʠʤ ʯʘʛʘʨʥʠʢʦʚʠʤ ʽ ʪʨʘʚôʷʥʠʤ ʷʨʫʩʘʤʠ; ʧʫʩʪʢʠ, ʩʫʭʦʜʽʣʴʥʽ ʽ 

ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʽ ʣʫʢʠ; ʣʘʥʜʰʘʬʪʥʽ ʧʘʨʢʠ. ɿʜʽʡʩʥʶʻʪʴʩʷ ʨʦʟʢʦʨʯʫʚʘʥʥʷ ʽ ʨʽʜʰʝ 

ʨʦʟʦʨʶʚʘʥʥʷ, ʩʫʮʽʣʴʥʘ ʨʫʙʢʘ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʩʪʠʣʢʠ, ʟʥʷʪʪʷ ʜʝʨʥʠʥʠ, ʩʣʘʙʢʝ 

ʫʜʦʙʨʝʥʥʷ. ʈʦʩʣʠʥʥʽʩʪʴ ʩʠʣʴʥʦ ʟʤʽʥʝʥʘ ʣʶʜʠʥʦʶ. ʏʘʩʪʢʘ ʥʝʦʬʽʪʽʚ ʩʪʘʥʦʚʠʪʴ 5ï

12%, ʪʝʨʦʬʽʪʽʚ ï < 20 %. ʋ ˇʨʫʥʪʽ ʧʨʦʪʽʢʘʶʪʴ ʧʨʦʮʝʩʠ ʨʦʟʢʣʘʜʘʥʥʷ, ʛʫʤʽʬʽʢʘʮʽʾ, 

ʯʘʩʪʢʦʚʝ ʦʧʽʜʟʦʣʶʚʘʥʥʷ ʘʙʦ ʧʩʝʚʜʦʦʛʣʝʥ̒ʥʷ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʠʨʦʜʥʠʤʠ 

ˇʨʫʥʪʘʤʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʟʥʘʯʥʘ ʟʤʽʥʘ ʥʘʜʭʦʜʞʝʥʥʷ ʞʠʚʠʣʴʥʠʭ ʨʝʯʦʚʠʥ, 

ʚʦʜʠ ʘʙʦ ʢʠʩʥʶ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʠʩʪʨʦʬʽʢʘʮʽʷ ʽ ʝʚʪʨʦʬʽʢʘʮʽʷ.  

ʆʣʽʛʦʛʝʤʝʨʦʙʥʘ. ʃʽʩʠ ʟ ʥʝʟʥʘʯʥʠʤ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʤ ʜʦʛʣʷʜʦʤ ʘʙʦ 

ʩʣʘʙʠʤ ʚʠʧʘʩʦʤ, ʟʨʦʩʪʘʶʯʽ ʧʽʱʘʥʽ ʜʶʥʠ, ʥʠʟʠʥʥʽ ʪʘ ʚʝʨʭʦʚʽ ʙʦʣʦʪʘ, ʱʦ 

ʨʦʟʚʠʚʘʶʪʴʩʷ. ɺʧʣʠʚ ʧʦʣʷʛʘʻ ʚ ʚʠʛʣʷʜʽ ʥʝʟʥʘʯʥʦʛʦ ʚʠʣʫʯʝʥʥʷ ʜʝʨʝʚʠʥʠ, 

ʚʠʧʘʩʫ, ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ (ʥʘʧʨʠʢʣʘʜ, Sʆ2) ʽ ʚʦʜʠ (ʟʘʪʦʧʣʝʥʥʷ ʧʦʡʤʠ 

ʝʚʪʨʦʬʥʦʶ ʚʦʜʦʶ). ʈʦʩʣʠʥʥʽʩʪʴ ʩʢʣʘʜʘʶʪʴ ʣʽʩʠ ʟʽ ʩʣʘʙʠʤ ʦʯʠʱʝʥʥʷʤ ʽ ʩʣʘʙʠʤ 

ʚʠʧʘʩʦʤ, ʟʘʩʦʣʝʥʽ ʣʫʢʠ, ʧʽʱʘʥʽ ʜʶʥʠ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʚʝʨʭʦʚʽ ʪʘ ʥʠʟʦʚʽ 

ʙʦʣʦʪʘ, ʢʦʪʨʽ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʜʝʷʢʽ ʫʛʨʫʧʦʚʘʥʥʷ ʚʦʜʥʠʭ ʨʦʩʣʠʥ. ʏʘʩʪʢʘ ʥʝʦʬʽʪʽʚ 

< 5%, ʪʝʨʦʬʽʪʽʚ ï < 20 %. ʈʦʟʢʣʘʜʘ̒ʪʴʩʷ ʧʽʜʩʪʠʣʢʘ ʘʙʦ ʧʽʜʣʫʛʦʚʫ̒ ʪʴʩʷ.. ʋ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʠʨʦʜʥʠʤʠ ˇʨʫʥʪʘʤʠ ʥʝʟʥʘʯʥʦ ʟʤʽʥʶʻʪʴʩʷ ʥʘʜʭʦʜʞʝʥʥʷ 

ʞʠʚʠʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ Cl- ʽ SO4
2-  ʚ ̌ʨʫʥʪʦʚʦʤʫ ʨʦʟʯʠʥʽ. 

ɸʛʝʤʝʨʦʙʥʘ. ʉʢʝʣʷʩʪʽ, ʙʦʣʦʪʠʩʪʽ, ʪʫʥʜʨʦʚʽ ʦʙʣʘʩʪʽ ʚ ʜʝʷʢʠʭ ʯʘʩʪʠʥʘʭ 

ɽʚʨʦʧʠ, ʚ ʩʝʨʝʜʥʽʡ ɭʚʨʦʧʽ ʪʽʣʴʢʠ ʚʠʩʦʢʦʛʽʨôʷ. ɸʥʪʨʦʧʦʛʝʥʥʽ ʚʧʣʠʚʠ ʚʽʜʩʫʪʥʽ. 

ɺʦʜʥʘ, ʙʦʣʦʪʥʘ ʽ ʥʘʩʢʘʣʴʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʫ ʜʝʷʢʠʭ ʯʘʩʪʠʥʘʭ ɽʚʨʦʧʠ, ʚ ʉʝʨʝʜʥʽʡ 

ɭʚʨʦʧʽ ʪʽʣʴʢʠ ʬʨʘʛʤʝʥʪʠ ʚʠʩʦʢʦʛʽʨʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ. ʅʝʦʬʽʪʠ ʚʽʜʩʫʪʥʽ, ʪʝʨʦʬʽʪʽʚ 

ʤʝʥʰʝ 20 %. ɺʧʣʠʚ ʥʘ ʧʨʦʮʝʩʠ ˇʨʫʥʪʦʫʪʚʦʨʝʥʥʷ ʚʽʜʩʫʪʥʽʡ. ˆʨʫʥʪʠ ʽ 

ʤʽʩʮʝʧʝʨʝʙʫʚʘʥʥʷ ʚ ʮʽʣʦʤʫ ʙʝʟ ʟʤʽʥ. ʅʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥ ʽʥʜʠʢʘʪʦʨʽʚ ʽ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʦʟʥʘʢ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʠʨʦʜʥʠʤʠ ˇʨʫʥʪʘʤʠ. 
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ɿʥʘʶʯʠ ʩʪʫʧʽʥʴ ʛʝʤʝʨʦʙʥʦʩʪʽ ʦʢʨʝʤʠʭ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ, 

ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʩʮʝʚʦʩʪʽ ʽ ʚʽʜʧʦʚʽʜʥʦʶ 

ʩʪʨʫʢʪʫʨʦʶ ʨʦʩʣʠʥʥʦʩʪʽ, ʤʦʞʥʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʽ ʩʧʨʷʤʦʚʫʚʘʪʠ ʾʾ ʨʦʟʚʠʪʦʢ, 

ʧʣʘʥʫʶʯʠ ʝʢʦʣʦʛʽʯʥʫ ʮʽʥʥʽʩʪʴ ʣʘʥʜʰʘʬʪʫ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ 

ʩʪʫʧʝʥʷ ʛʝʤʝʨʦʙʥʦʩʪʽ ʝʢʦʩʠʩʪʝʤ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʟʘʢʦʥʠ ʾʭ ʜʠʥʘʤʽʢʠ ʥʘ 

ʮʝʥʦʪʠʯʥʦʤʫ ʽ ʣʘʥʜʰʘʬʪʥʦ-ʝʢʦʣʦʛʽʯʥʦʤʫ ʨʽʚʥʷʭ, ʱʦ ʤʘʻ ʧʨʘʢʪʠʯʥʫ ʮʽʥʥʽʩʪʴ. 

ʅʘʧʨʠʢʣʘʜ, ʘʛʝʤʝʨʦʙʥʘ ʽ ʦʣʽʛʦʛʝʤʝʨʦʙʥʘ ʪʝʨʠʪʦʨʽʾ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʻ 

ʟʝʤʣʷʤʠ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʦʭʦʨʦʥʽ, ʦʭʦʨʦʥʽ ʤʦʞʫʪʴ ʧʽʜʣʷʛʘʪʠ ʪʘʢʦʞ ʝʚʛʝʤʝʨʦʙʥʽ ʽ 

ʤʝʟʦʛʝʤʝʨʦʙʥʽ ʫʛʨʫʧʦʚʘʥʥʷ. 

 

ʊʘʙʣʠʮʷ 10. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʫʧʝʥʽʚ ʛʝʤʝʨʦʙʥʦʩʪʽ (ʟa Weinʝrt u a., 1988) 

ʉʪʫʧʝʥʽ 

ʛʝʤʝʨʦʙʥʦʩʪʽ 

ɽʢʦʩʠʩʪʝʤʠ ɸʥʪʨʦʧʦʛʝʥʠʡ 

ʚʧʣʠʚ 

ɿʤʽʥʘ ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ ʬʣʦʨʠ 

ʈʦʩʣʠʥʥʽʩʪʴ ʬʣʦʨʘ 

ʏʘʩʪʢʘ 

ʥʝʦʬʽʪʽʚ 

ʏʘʩʪʢʘ 

ʪʝʨʦʬʽʪʽʚ 

ʫ ʚʠʜʦʚʦʤʫ ʩʢʣʘʜʽ 

ʩʫʜʠʥʥʠʭ ʨʦʩʣʠʥ 

ɸʛʝʤʝʨʦʙʥʘ ʉʢʝʣʷʩʪʽ, ʙʦʣʦʪʠʩʪʽ, 

ʪʫʥʜʨʦʚʽ ʦʙʣʘʩʪʽ ʚ 

ʜʝʷʢʠʭ ʯʘʩʪʠʥʘʭ 

ɭʚʨʦʧʠ, ʚ ʉʝʨʝʜʥʽʡ 

ɭʚʨʦʧʽ ʣʠʰʝ ʥʘ 

ʚʠʩʦʢʦʛʽʨôʾ 

ɺʽʜʩʫʪʥʽʡ ɺʦʜʥʘ, 

ʙʦʣʦʪʠʩʪʘ ʪʘ 

ʥʘʩʢʝʣʴʥʘ 

ʨʦʩʣʠʥʥʽʩʪʴ ʫ 

ʜʝʷʢʠʭ 

ʯʘʩʪʠʥʘʭ 

ɭʚʨʦʧʠ, ʫ 

ʩʝʨʝʜʥʽʡ 

ɭʚʨʦʧʽ ʣʠʰʝ 

ʬʨʘʛʤʝʥʪʠ 

 ʚʠʩʦʢʦʛʽʨʥʦʾ 

ʨʦʩʣʠʥʥʦʩʪʽ  

0 % 20 % 

ʆʣʽʛʦʛʝʤʝʨʦʙʥʘ ʃʽʩʘ ʟ ʥʝʟʥʘʯʥʠʤʠ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʤ 

ʜʦʛʣʷʜʦʤ ʘʙʦ 

ʩʣʘʙʢʠʤ ʚʠʧʘʩʦʤ, 

ʟʨʦʩʪʘʶʯʽ ʜʶʥʠ, 

ʨʦʟʚʠʚʘʶʪʴʩʷ 

ʥʠʟʦʚʽ ʪʘ ʚʝʨʭʦʚʽ 

ʙʦʣʦʪʘ 

ʅʝʟʥʘʯʥʝ 

ʚʠʣʫʯʝʥʥʷ 

ʜʝʨʝʚʠʥʠ, 

ʚʠʧʘʩ, ʚʧʣʠʚ 

ʟʘʙʨʫʜʥʝʥʦʛʦ 

ʧʦʚʽʪʨʷ (ʦʢʩʠʜ 

ʩʽʨʢʠ) ʪʘ ʚʦʜʠ 

(ʟʘʪʦʧʣʝʥʥʷ 

ʝʚʪʨʦʬʥʦʶ 

ʚʦʜʦʶ) 

ʉʣʘʙʢʦ 

ʦʯʠʱʘʻʤʽ ʘʙʦ 

ʩʣʘʙʢʦ 

ʚʠʧʘʩʘʻʤʽ  ʣʽʩʘ, 

ʟʘʩʦʣʝʥʽ ʣʫʢʠ, 

ʨʦʟʚʠʚʘʶʪʴʩʷ 

ʜʶʥʠ, 

ʨʦʟʚʠʚʘʶʪʴʩʷ 

ʚʝʨʭʦʚʽ ʪʘ 

ʥʠʟʦʚʽ ʙʦʣʦʪʘ,  

ʜʝʷʢʽ  

ʫʛʨʫʧʦʚʘʥʥʷ 

ʚʦʜʥʠʭ ʨʦʩʣʠʥ  

< 5 % 20 % 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ.10 
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ʄʝʟʦʛʝʤʝʨʦʙʥʘ ʅʘʩʘʜʞʝʥʥʷ ʯʫʞʠʭ 

ʜʘʥʦʤʫ ʤʽʩʮʶ 

ʧʨʦʞʠʚʘʥʥʷ ʧʦʨʽʜ 

ʜʝʨʝʚ ʟ ʨʦʟʚʠʥʝʥʠʤ 

ʯʘʛʘʨʥʠʢʦʚʠʤʠ ʽ 

ʪʨʘʚ'ʷʥʠʤ ʷʨʫʩʘʤʠ; 

ʧʫʩʪʝʣʽ; ʩʫʭʦʜʽʣʴʥʽ ʽ 

ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʽ 

ʣʫʢʠ; ʣʘʥʜʰʘʬʪʥʽ 

ʧʘʨʢʠ (ʝʢʩʪʝʥʩʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ 

ʣʫʢʠ ʽ ʧʘʩʦʚʠʱʘ) 

ʈʦʟʢʦʨʯʫʚʘʥʥʷ 

ʽ ʨʽʜʰʝ 

ʨʦʟʦʨʶʚʘʥʥʷ, 

ʩʫʮʽʣʴʥʽ ʨʫʙʢʠ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʽʜʩʪʠʣʢʠ, 

ʟʥʷʪʪʷ 

ʜʝʨʥʠʥʠ, ʽʥʦʜʽ 

ʩʣʘʙʢʝ 

ʫʜʦʙʨʝʥʥʷ 

ʈʦʩʣʠʥʥʽʩʪʴ 

ʩʠʣʴʥʦ ʟʤʽʥʝʥʘ 

ʣʶʜʠʥʦʶ 

5-12 % < 20 % 

ɓ-ʝʚʛʝʤʝʨʦʙʥʘ ʇʘʩʦʚʠʱʘ, ʣʫʢʠ ʽ 

ʣʽʩʠ, ʜʝʢʦʨʘʪʠʚʥʽ 

(ʙʘʛʘʪʽ ʚʠʜʘʤʠ) 

ʛʘʟʦʥʠ, ʷʢʽ 

ʽʥʪʝʥʩʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʋʜʦʙʨʝʥʥʷ, 

ʚʘʧʥʫʚʘʥʥʷ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʙʽʦʮʠʜʽʚ, 

ʥʝʚʝʣʠʢʠʡ 

ʜʨʝʥʘʞ 

ʏʠʩʣʝʥʥʽ, 

ʟʜʝʙʽʣʴʰʦʛʦ 

ʩʪʽʡʢʽ 

ʨʫʜʝʨʘʣʴʥʽ 

ʫʛʨʫʧʦʚʘʥʥʷ, 

ʜʝʢʦʨʘʪʠʚʥʽ 

ʛʘʟʦʥʠ, 

ʣʽʩʦʧʦʩʘʜʢʠ ʟ 

ʚʠʜʽʚ, ʷʢʽ ʥʝ 

ʚʣʘʩʪʠʚʽ 

ʤʽʩʮʝʚʽʡ ʬʣʦʨʽ 

ʽ ʮʠʤ ʤʽʩʮʷʤ 

ʧʨʦʞʠʚʘʥʥʷ, ʟ 

ʨʦʟʚʠʥʝʥʠʤ 

ʥʘʟʝʤʥʠʤ 

ʷʨʫʩʦʤ 

13-17 % 21-30 % 

Ŭ- ʝʚʛʝʤʝʨʦʙʥʘ ʉ̔ ʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ 

ʫʛʽʜʜʷ ʟ ʪʠʧʦʚʦʶ 

ʨʦʟʚʠʥʝʥʦʶ ʬʣʦʨʦʶ 

ʙʫʨ'ʷʥʽʚ, ʩʽʷʥʽ ʣʫʢʠ ʟ 

ʙʫʨ'ʷʥʘʤʠ-

ʦʜʥʦʨʽʯʥʠʢʘʤʠ, 

ʜʝʢʦʨʘʪʠʚʥʽ ʛʘʟʦʥʠ ʟ 

ʙʫʨ'ʷʥʘʤʠ-

ʦʜʥʦʨʽʯʥʠʢʘʤʠ, ʣʽʩʠ, 

ʷʢʽ ʽʥʪʝʥʩʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʽ 

ʩʣʘʙʦ ʨʦʟʚʠʥʝʥʠʤ 

ʪʨʘʚ'ʷʥʠʤ ʷʨʫʩʦʤ 

ɺʠʨʽʚʥʶʚʘʥʥʷ 

ˇʨʫʥʪʫ, 

ʨʝʛʫʣʷʨʥʘ 

ʦʨʘʥʢʘ, 

ʧʦʤʽʨʥʝ 

ʚʥʝʩʝʥʥʷ 

ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ 

ʊʠʧʦʚʽ 

ʩʝʛʝʪʘʣʴʥʽ 

ʫʛʨʫʧʦʚʘʥʥʷ, 

ʦʜʥʦʨʽʯʥʽ 

ʨʫʜʝʨʘʣʴʥʽ 

ʫʛʨʫʧʦʚʘʥʥʷ; 

ʩʽʷʥʽ ʽ 

ʚʠʩʘʜʞʝʥʽ ʚʠʜʠ 

ʦʙʤʝʞʫʶʪʴ 

ʚʠʥʠʢʥʝʥʥʷ 

ʩʧʦʥʪʘʥʥʦʾ 

ʨʦʩʣʠʥʥʦʩʪʽ 

13-17 % 30-40 % 
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Ŭ- ʝʚʛʝʤʝʨʦʙʥʘ ʇʦʣʷ ʟʨʦʰʝʥʥʷ  ɯʥʪʝʥʩʠʚʥʝ 

ʟʨʦʰʝʥʥʷ 

ʩʪʽʯʥʠʤʠ 

ʚʦʜʘʤʠ 

ʅʽʪʨʦʬʽʣʴʥʽ 

ʧʽʦʥʝʨʥʽ 

ʙʽʦʮʝʥʦʟʠ 

18-22 % 30-40 % 

ʇʦʣʽʛʝʤʝʨʦʙʥʘ ʉʧʝʮʽʘʣʴʥʽ 

ʢʫʣʴʪʫʨʠ (ʬʨʫʢʪʦʚʽ, 

ʚʠʥʦʛʨʘʜ, 

ʜʝʢʦʨʘʪʠʚʥʽ ʛʘʟʦʥʠ 

ʘʙʦ ʧʦʣʴʦʚʽ 

ʢʫʣʴʪʫʨʠ ʟ ʚʠʩʦʢʦ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʶ 

ʩʝʛʝʪʘʣʴʥʦʶ 

ʬʣʦʨʦʶ), ʩʤʽʪʪʻʚʽ 

ʟʚʘʣʠʱʘ, ʚʽʜʚʘʣʠ, 

ʢʫʧʠ ʱʝʙʝʥʶ (ʣʠʰʝ 

ʧʝʨʱʽ ʨʦʢʠ ʧʽʩʣʷ 

ʚʠʥʠʢʥʝʥʥʷ, ʧʦʪʽʤ 

ʧʝʨʝʭʽʜ ʫ ʩʪʘʜʽʶ Ŭ- 

ʝʚʛʝʤʝʨʦʙʥʦʩʪʽ 

ɻʣʠʙʦʢʘ ʘʙʦ 

ʧʣʘʥʪʘʞʥʘ 

ʦʨʘʥʢʘ, 

ʧʦʩʪʽʡʥʝ ʽ 

ʛʣʠʙʦʢʝ 

ʦʩʫʰʝʥʥʷ ʽ 

(ʘʙʦ) 

ʽʥʪʝʥʩʠʚʥʝ 

ʟʨʦʰʝʥʥʷ; 

ʽʥʪʝʥʩʠʚʥʝ 

ʫʜʦʙʨʝʥʥʷ 

ˇʨʫʥʪʫ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʽʦʮʠʜʽʚ, ʧʦʚʥʝ 

ʟʥʠʱʝʥʥʷ 

ʙʽʦʮʝʥʦʟʫ ʟ 

ʦʜʥʦʯʘʩʥʠʤ 

ʟʘʥʷʪʪʷʤ 

ʝʢʦʪʦʧʫ 

ʯʫʞʦʨʽʜʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ  

ʉʣʘʙʦʢʦʥʢʫʨʝʥ

ʪʥʽ ʧʽʦʥʝʨʥʽ 

ʙʽʦʮʝʥʦʟʠ, 

ʥʘʧʨʠʢʣʘʜ 

ʯʠʤʘʣʦ 

ʥʝʜʦʚʛʦʚʽʯʥʠʭ 

ʨʫʜʝʨʘʣʴʥʠʭ 

ʫʛʨʫʧʦʚʘʥʴ, 

ʯʘʩʪʦ ʥʝʪʠʧʦʚʦ 

ʨʦʟʚʠʥʝʥʽ, 

ʜʦʤʽʥʫʶʪʴ 

ʦʜʥʦʨʽʯʥʠʢʠ 

18-22 % > 40ʪ% 

ʄʝʪʘʛʝʤʝʨʦʙʥʘ ʏʘʩʪʢʦʚʦ 

ʟʘʙʫʜʦʚʘʥʽ ʧʣʦʱʽ 

(ʥʘʧʨʠʢʣʘʜ, 

ʘʩʬʘʣʴʪʦʚʘʥʽ 

ʜʦʨʦʛʠ, ʟʘʣʽʟʥʠʯʥʽ 

ʥʘʩʠʧʠ ʽʟ ʱʝʙʝʥʶ).  

ʆʪʨʫʻʥʽ 

ʝʢʦʩʠʩʪʝʤʠ, 

ʧʦʚʥʽʩʪʶ 

ʟʘʙʫʜʦʚʘʥʽ 

ʝʢʦʩʠʩʪʝʤʠ 

ɹʽʦʮʝʥʦʟʠ 

ʩʠʣʴʥʦ 

ʟʙʽʜʥʝʥʽ; ʙʽʦʪʦʧ 

ʧʦʩʪʽʡʥʦ 

ʩʭʠʣʴʥʠʡ 

ʩʠʣʴʥʠʤ 

ʟʤʽʥʘʤ 

ɹʽʦʮʝʥʦʟʠ 

ʟʥʠʱʝʥʽ 

ɹʽʜʥʽ ʚʠʜʘʤʠ 

ʧʽʦʥʝʨʥʽ 

ʙʽʦʮʝʥʦʟʠ.  

ʆʪʨʫʻʥʽ ʘʙʦ 

ʦʙʨʦʙʣʝʥʽ 

ʙʽʦʮʠʜʘʤʠ 

ʝʢʦʩʠʩʪʝʤʠ; 

ʜʽʶʯʽ ʩʧʦʨʫʜʠ 

ʪʘ ʾʭ ʚʥʫʪʨʽʰʥʽ 

ʧʨʠʤʽʱʝʥʥʷ 

> 23 %  > 40 %  

 

ʗʢʱʦ ʚ ʨʦʟʧʦʨʷʜʞʝʥʥʽ ʻ ʢʘʨʪʠ ʨʦʩʣʠʥʥʦʩʪʽ ʘʙʦ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʟʘ ʨʽʟʥʽ 

ʨʦʢʠ, ʤʦʞʥʘ ʧʨʦʩʣʽʜʢʫʚʘʪʠ ʽ ʧʦʨʽʚʥʷʪʠ ʘʥʪʨʦʧʦʛʝʥʥʽ ʟʤʽʥʠ ʣʘʥʜʰʘʬʪʫ ʟʘ 

ʧʣʦʱʘʤʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʽʟʥʠʤ ʨʽʚʥʷʤ ʛʝʤʝʨʦʙʥʦʩʪʽ (ʦʜʠʥʠʮʷʤ ʨʦʩʣʠʥʥʦʩʪʽ 

ʘʙʦ ʚʠʜʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʠʪʦʨʽʾ). ʈʦʟʧʦʜʽʣ ʦʜʠʥʠʮʴ ʨʦʩʣʠʥʥʦʩʪʽ ʟʘ ʰʢʘʣʦʶ 

ʛʝʤʝʨʦʙʥʦʩʪʽ ʦʜʥʦʯʘʩʥʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʠʪʠ ʟʤʽʥʠ ʝʢʦʣʦʛʽʯʥʦʾ 

ʮʽʥʥʦʩʪʽ ʣʘʥʜʰʘʬʪʫ ʘʙʦ ʡʦʛʦ ʯʘʩʪʠʥʠ. ʗʢʱʦ ʚʽʜʦʤʽ ʩʪʫʧʽʥʴ ʛʝʤʝʨʦʙʥʦʩʪʽ 
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ʦʢʨʝʤʠʭ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʫʚʘʥʴ, ʘ ʪʘʢʦʞ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʥʘʧʨʷʤʢʦʤ ʽ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʩʮʝʚʦʩʪʽ ʽ ʚʽʜʧʦʚʽʜʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʨʦʩʣʠʥʥʦʩʪʽ, 

ʤʦʞʥʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʽ ʥʘʧʨʘʚʣʷʪʠ ʾʾ ʨʦʟʚʠʪʦʢ, ʧʣʘʥʫʶʯʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʝʢʦʣʦʛʽʯʥʫ 

ʮʽʥʥʽʩʪʴ ʣʘʥʜʰʘʬʪʫ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʫʧʝʥʷ ʛʝʤʝʨʦʙʥʦʩʪʽ ʧʝʚʥʠʭ 

ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʫʚʘʥʴ ʥʘʜʘʶʪʴ ʜʘʥʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʠ. ɸʛʝʤʝʨʦʙʥʽ 

ʪʘ ʦʣʽʛʦʛʝʤʝʨʦʙʥʽ ʪʝʨʠʪʦʨʽʾ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʟʝʤʣʽ, ʱʦ 

ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʩʣʫʛʦʚʫʶʪʴ ʦʭʦʨʦʥʠ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʣʦʞʝʥʥʷ ʦʢʨʝʤʠʭ 

ʤʽʩʮʴ ʽʩʥʫʚʘʥʥʷ ʦʭʦʨʦʥʽ ʤʦʞʫʪʴ ʧʽʜʣʷʛʘʪʠ ʪʘʢʦʞ ʤʝʟʦ- ʽ ʝʚʛʝʤʝʨʦʙʥʽ ʨʦʩʣʠʥʥʽ 

ʫʛʨʫʧʫʚʘʥʥʷ. ʇʨʠʢʣʘʜʦʤ ʻ ʨʦʟʦʨʘʥʽ ʢʘʨʙʦʥʘʪʥʽ ˇʨʫʥʪʠ ʟ ʙʘʛʘʪʦʶ ʬʣʦʨʦʶ 

ʙʫʨôʷʥʽʚ (Ŭ-ʝʚʛʝʤʝʨʦʙʥʽ ʮʝʥʦʟʠ) ʽ ʙʘʛʘʪʦʨʽʯʥʽ ʨʫʜʝʨʘʣʴʥʽ ʫʛʨʫʧʫʚʘʥʥʷ ʚ ʤʽʩʪʘʭ 

(ɓ-ʝʚʛʝʤʝʨʦʙʥʽ ʮʠʥʦʟʠ). ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ ʢʘʨʪʠ ʛʝʤʝʨʦʙʥʦʩʪʽ ʤʽʩʪ ʧʨʠʜʘʪʥʽ ʜʣʷ 

ʚʠʜʽʣʝʥʥʷ ʙʽʦʪʦʧʽʚ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʦʭʦʨʦʥʠ, ʘ ʪʘʢʦʞ ʨʘʡʦʥʽʚ ʤʽʩʪʘ, ʱʦ 

ʧʦʪʨʝʙʫʶʪʴ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦʛʦ ʦʟʝʣʝʥʝʥʥʷ. ʗʢʱʦ ʥʝʦʙʭʽʜʥʦ ʟʙʝʨʝʛʪʠ ʪʠʧʦʚʽ 

ʜʣʷ ʤʠʥʫʣʦʛʦ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʦʜʠʥʠʮʽ ʨʦʩʣʠʥʥʦʩʪʽ, ʩʣʽʜ ʧʝʨʝʨʚʘʪʠ ʨʦʟʚʠʪʦʢ 

ʩʫʢʮʝʩʽʾ ʥʘ ʧʝʚʥʦʤʫ ʨʽʚʥʽ ʛʝʤʝʨʦʙʥʦʩʪʽ. ʎʝ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʩʫʭʠʭ 

ʽ ʩʫʭʫʚʘʪʠʭ ʣʫʢ, ʷʢʽ ʦʭʦʨʦʥʷʶʪʴʩʷ. ʄʽʞ ʨʝʢʨʝʘʮʽʡʥʦʶ ʮʽʥʥʽʩʪʶ ʣʘʥʜʰʘʬʪʫ ʽ 

ʩʪʫʧʝʥʝʤ ʡʦʛʦ ʛʝʤʝʨʦʙʥʦʩʪʽ ʽʩʥʫʻ ʟʚôʷʟʦʢ, ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʫ ʨʝʢʨʝʘʮʽʾ.  

ʆʪʞʝ, ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʛʝʤʝʨʦʙʥʦʩʪʽ ʝʢʦʩʠʩʪʝʤ ʟʘʩʥʦʚʘʥʦ ʥʘ ʪʦʯʥʦʤʫ 

ʟʥʘʥʥʽ ʧʨʠʨʦʜʠ ʽ ʜʠʥʘʤʽʢʠ ʩʠʩʪʝʤ ʥʘ ʮʝʥʪʨʠʯʥʦʤʫ ʪʘ ʣʘʥʜʰʘʬʪʥʦ-

ʝʢʦʣʦʛʽʯʥʦʤʫ ʨʽʚʥʽ ʽ ʤʘʻ ʚʝʣʠʢʫ ʧʨʘʢʪʠʯʥʫ ʮʽʥʥʽʩʪʴ ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ ʣʘʥʜʰʘʬʪʫ, 

ʡʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʘ ʪʘʢʦʞ ʜʣʷ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʠ. 

ʇʨʠ ʙʽʦʽʥʜʽʢʘʮʽʦʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟʤʽʥ ʣʘʥʜʰʘʬʪʫ ʜʞʝʨʝʣʦʤ ʽʥʬʦʨʤʘʮʽʾ 

ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʦʜʠʥʠʮʽ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ï ʣʽʩʦʚʽ, ʩʝʣʴʩʢʦʛʦʩʧʦʜʘʨʩʴʢʽ 

ʫʛʽʜʜʷ, ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ, ʘ ʪʘʢʦʞ ʽ ʩʘʤʽ ʨʦʩʣʠʥʥʽ ʫʛʨʫʧʫʚʘʥʥʷ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʦʢʨʝʤʠʤʠ ʚʠʜʽʣʘʤʠ ʥʘ ʢʘʨʪʽ ʨʦʩʣʠʥʥʦʩʪʽ. ʅʘ ʮʠʭ ʚʠʜʽʣʘʭ ʚʢʘʟʫʻʪʴʩʷ ʾʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ï ʧʣʦʱʘ, ʝʢʦʣʦʛʽʯʥʘ ʮʽʥʥʽʩʪʴ ʽ ʪ.ʜ. 

ʅʘ ʦʩʥʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʽʥʜʝʢʩʫ ʂ. ʐʝʥʥʦʥʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʝʥʪʨʦʧʽʷ 

ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ, ʨʦʟʯʣʝʥʦʚʘʥʦʩʪʽ, ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʣʘʥʜʰʘʬʪʫ.  

ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʝʥʪʨʦʧʽʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʣʘʥʜʰʘʬʪʫ ʧʦʢʘʟʥʠʢʘʤ ʨʽʚʥʷʥʥʷ 

ʂ. ʐʝʥʥʦʥʘ ʥʘʜʘʶʪʴ ʪʘʢʽ ʟʥʘʯʝʥʥʷ: ʧ ï ʯʠʩʣʦ ʛʨʘʜʘʮʽʡ ʝʢʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ 

ʜʽʣʷʥʦʢ ʣʘʥʜʰʘʬʪʫ, ʨ ̔ï ʧʘʨʮʽʘʣʴʥʘ ʧʣʦʱʘ  ̔-ʦʾ ʛʨʘʜʘʮʽʾ ʝʢʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ:  

ὴ ὲȾὔ 

ʜʝ ʧ̔ ï  ʩʫʤʘʨʥʘ ʧʣʦʱʘ ʜʽʣʷʥʦʢ -̔ʦʾ ʛʨʘʜʘʮʽʾ ʝʢʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ, N ï 

ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʣʘʥʜʰʘʬʪʫ. ʈʽʚʥʷʥʥʷ ʂ. ʐʝʥʥʦʥʘ ʥʘʚʝʜʝʥʝ ʥʘ ʩʪʦʨʽʥʮʽ 126. 

ʂʨʽʤ ʪʦʛʦ, ʢʦʨʠʩʥʫ ʽʥʬʦʨʤʘʮʽʶ ʜʘʻ ʽʥʜʝʢʩ ʝʢʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ ʣʘʥʜʰʘʬʪʫ. 

ʎ ̔ʜʘʥʽ ʧʦʪʽʤ ʧʦʨʽʚʥʶʶʪʴʩʷ ʟʘ ʨʽʟʥʽ ʯʘʩʦʚʽ ʚʽʜʨʽʟʢʠ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʝʥʜʝʥʮʽʡ 

ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ. ɿʨʦʩʪʘʥʥʷ ʝʥʪʨʦʧʽʾ ʧʦʢʘʟʥʠʢʽʚ ʣʘʥʜʰʘʬʪʫ ʩʚʽʜʯʠʪʴ ʧʨʦ 
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ʧʦʨʫʰʝʥʥʷ ʩʪʫʧʝʥʷ ʡʦʛʦ ʚʧʦʨʷʜʢʦʚʘʥʦʩʪʽ ʧʽʜ ʜʽʻʶ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʘʙʦ ʽʥʰʠʭ 

ʬʘʢʪʦʨʽʚ. 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ʅʘʜʘʡʪʝ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʶ ʣʘʥʜʰʘʬʪ. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʡʦʛʦ.  

2. ʑʦ ʪʘʢʝ ʝʢʦʪʦʧ?  

3. ʈʦʟʢʘʞʽʪʴ ʧʨʦ ʝʜʘʬʦʪʦʧ. 

4. ʑʦ ʪʘʢʝ ʛʽʛʨʦʪʦʧ? 

5. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʙʽʦʮʝʥʦʪʦʧ. 

6. ɿʘ ʷʢʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ɻ. ɽʣʣʝʥʙʝʨʛ ʧʨʦʧʦʥʫʻ ʦʮʽʥʶʚʘʪʠ ʘʥʪʨʦʧʦʛʝʥʥʠʡ 

ʚʧʣʠʚ ʥʘ ʣʘʥʜʰʘʬʪʠ?  

7. ʑʦ ʪʘʢʝ ʛʝʤʝʨʦʙʥʽʩʪʴ? ʐʢʘʣʘ ʛʝʤʝʨʦʙʥʦʩʪʽ.  

8. ʗʢʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʦʮʽʥʢʠ ʩʪʫʧʝʥʥʷ ʛʝʤʝʨʦʙʥʦʩʪʽ ʣʘʥʜʰʘʬʪʫ? 

9. ɿʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʢʨʠʪʝʨʽʾʚ ʧʦʨʽʚʥʶʶʪʴ ʤʽʞ ʩʦʙʦʶ ʨʦʩʣʠʥʥʽ ʫʛʨʫʧʫʚʘʥʥʷ? 

10. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʤʝʪʘʛʝʤʝʨʦʙʥʫ ʪʘ ʧʦʣʽʛʝʤʝʨʦʙʥʽ ʩʪʫʧʝʥʽ ʦʢʫʣʴʪʫʨʝʥʦʩʪʽ 

ʣʘʥʜʰʘʬʪʫ. 

11. ʈʦʟʢʘʞʽʪʴ ʧʨʦ ʝʚʛʝʤʝʨʦʙʥʽ ʩʪʘʜʽʾ ʦʢʫʣʴʪʫʨʝʥʦʩʪʽ ʣʘʥʜʰʘʬʪʫ. 

12. ʗʢʠʤʠ ʨʠʩʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʤʝʟʦʛʝʤʝʨʦʙʥʘ, ʦʣʽʛʦʛʝʤʝʨʦʙʥʘ ʪʘ 

ʘʛʝʤʝʨʦʙʥʘ ʩʪʘʜʽʾ ʦʢʫʣʴʪʫʨʝʥʦʩʪʽ ʣʘʥʜʰʘʬʪʫ? 

13. ʗʢʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʢʘʨʪʠ ʛʝʤʝʨʦʙʥʦʩʪʽ ʤʽʩʪ? 

14. ʗʢʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʛʝʤʝʨʦʙʥʦʩʪʽ  ʝʢʦʩʠʩʪʝʤ? 

15. ɼʣʷ ʯʦʛʦ ʥʝʦʙʭʽʜʥʘ ʙʽʦʽʥʜʠʢʘʮʽʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʣʘʥʜʰʘʬʪ? 
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ʈʆɿɼɯʃ 3. ɯʅɼʀʂɸʎɯʗ ʅɽʇʆʈʋʐɽʅʀʍ ʇʈʀʈʆɼʅʀʍ ɽʂʆʉʀʉʊɽʄ 

 

 

3.1. ɯʥʜʠʢʘʮʽʷ ʤʽʩʮʴ ʽʩʥʫʚʘʥʥʷ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʟʘ 

ʝʢʦʣʦʛʽʯʥʠʤʠ ʰʢʘʣʘʤʠ 

 

3.1.1. ʌʽʪʦʽʥʜʠʢʘʮʽʷ ʪʠʧʫ ʪʨʦʬʦʪʦʧʫ ʽ ʛʽʛʨʦʪʦʧʫ 

ɿʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʝʨʝʜʦʚʠʱʘ ʚʠʤʽʨʷʪʠ ʚ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ 

ʜʫʞʝ ʩʢʣʘʜʥʦ ʯʝʨʝʟ ʨʽʟʢʝ ʢʦʣʠʚʘʥʥʷ ʟʥʘʯʝʥʴ ʙʽʣʴʰʦʩʪʽ ʯʠʥʥʠʢʽʚ (ʪʝʤʧʝʨʘʪʫʨʘ, 

ʚʦʣʦʛʽʩʪʴ, ʦʩʚʽʪʣʝʥʽʩʪʴ ʪʘ ʽʥ.). ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʙʘʛʘʪʴʦʭ ʟ ʥʠʭ ʥʝʤʘʻ ʤʝʪʦʜʽʚ 

ʝʢʩʧʨʝʩ ʦʮʽʥʢʠ. ʆʨʛʘʥʽʟʘʮʽʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʢʦʤʧʣʝʢʩʦʤ 

ʬʘʢʪʦʨʽʚ ʩʝʨʝʜʦʚʠʱʘ ʢʦʰʪʫʻ ʟʘʥʘʜʪʦ ʜʦʨʦʛʦ, ʘ ʦʢʨʝʤʽ ʬʘʢʪʦʨʠ, ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ 

ʾʭ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʘʣʦ ʛʦʚʦʨʷʪʴ ʧʨʦ ʝʢʦʣʦʛʽʯʥʫ ʧʦʪʝʥʮʽʶ ʤʽʩʮʝʧʝʨʝʙʫʚʘʥʥʷ. ʎʝ 

ʟʘʚʜʘʥʥʷ ʤʦʞʥʘ ʚʠʨʽʰʫʚʘʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜ ʽʥʜʠʢʘʮʽʡʥʠʭ ʰʢʘʣ, ʷʢʽ 

ʤʘʶʪʴ ʫ ʜʘʥʠʡ ʯʘʩ ʚʝʣʠʢʫ ʧʦʧʫʣʷʨʥʽʩʪʴ ʩʝʨʝʜ ʝʢʦʣʦʛʽʚ ʽ ʛʝʦʙʦʪʘʥʽʢʽʚ. 

ɽʢʦʣʦʛʽʯʥʽ ʰʢʘʣʠ ʜʘʶʪʴ ʭʦʯʘ ʽ ʚʽʜʥʦʩʥʽ, ʘʣʝ ʩʪʘʙʽʣʴʥʽ ʝʢʦʣʦʛʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ. 

ɼʣʷ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʣʽʩʦʚʠʭ ʬʽʪʦʮʝʥʦʟʽʚ, ʥʘʧʨʠʢʣʘʜ 

ʝʜʘʬʽʯʥʠʭ ʘʙʦ ʢʣʽʤʘʪʠʯʥʠʭ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʬʽʪʦʽʥʜʠʢʘʮʽʡʥʽ ʰʢʘʣʠ. 

ʇʨʠʥʮʠʧʠ ʾʭ ʩʪʚʦʨʝʥʥʷ ʦʩʥʦʚʘʥʽ ʥʘ ʧʦʣʦʞʝʥʥʽ, ʱʦ ʢʦʞʝʥ ʚʠʜ ʨʦʩʣʠʥ ʤʦʞʝ 

ʽʩʥʫʚʘʪʠ ʣʠʰʝ ʚ ʧʝʚʥʠʭ ʤʝʞʘʭ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʣʽʤʽʪʦʚʘʥʠʭ ʤʽʥʽʤʘʣʴʥʠʤʠ ʽ 

ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʯʠʥʥʠʢʘ, ʽ ʩʘʤʝ ʮʝ ʜʦʟʚʦʣʷʻ ʚʚʘʞʘʪʠ ʾʭ 

ʽʥʜʠʢʘʪʦʨʘʤʠ ʫʤʦʚ ʜʦʚʢʽʣʣʷ.  

 

ʌʽʪʦʥʜʠʢʘʮʽʷ ʪʠʧʫ ʪʨʦʬʦʪʦʧʫ 

ɺʥʦʩʷʯʠ ʜʝʷʢʫ ʜʝʪʘʣʽʟʘʮʽʶ ʚ ʰʢʘʣʫ ʧʨʠʡʥʷʪʫ ʟʘ ʪʠʧʦʣʦʛʽʯʥʦʶ ʩʭʝʤʦʶ 

ʇ.ʉ.ʇʦʛʨʝʙʥʷʢʘ,  ɸ.ʃ. ɹʝʣʴʛʘʨʜ ʚʠʜʽʣʷʻ ʥʘʩʪʫʧʥʽ ʨʷʜʠ ʪʨʦʬʥʦʩʪʽ ʜʣʷ ʜʝʨʝʚʥʦʾ ʽ 

ʯʘʛʘʨʥʠʢʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʉʪʝʧʫ ʋʢʨʘʾʥʠ. 

ɸɺ ï ʬʽʟʠʯʥʦ ʙʽʜʥʽ ˇʨʫʥʪʠ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʮʝ ʛʣʠʥʠʩʪʽ ʧʽʩʢʠ. ɺʦʥʠ 

ʟʚôʷʟʘʥʽ ʟʽ ʩʪʝʧʦʚʠʤʠ ʙʦʨʘʤʠ ʡ ʰʝʣʶʞʥʠʢʘʤʠ. ʍʘʨʘʢʪʝʨʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ï 

ʦʣʛ̔ʦʪʨʦʬʠ ʟ ʥʝʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʤʝʟʦʪʨʦʬʽʚ. ɼʝʨʝʚʥʦ-ʯʘʛʘʨʥʠʢʦʚʠʡ ʷʨʫʩ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʣʽʛʦʪʨʦʬʘʤʠ (ʩʦʩʥʘ, ʙʝʨʝʟʘ). ɼʣʷ ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ 

ʧʨʠʪʘʤʘʥʥʝ ʧʽʱʘʥʝ ʩʪʝʧʦʚʝ ʨʽʟʥʦʪʨʘʚôʷ (ʧʝʨʩʪʘʯ ʧʽʱʘʥʠʡ, ʢʦʚʠʣʘ ʧʽʱʘʥʘ ʪʘ 

ʙʘʛʘʪʦ ʽʥʰʠʭ), ʤʦʣʽʥʽʷ, ʢʫʥʠʯʥʠʢ, ʟʝʣʝʥʽ ʽ ʩʬʘʛʥʦʚʽ ʤʦʭʠ, ʣʠʰʘʡʥʠʢʠ. ɺʘʛʦʤʘ 

ʯʘʩʪʢʘ ʜʝʷʢʠʭ ʤʝʟʦʪʨʦʬʽʚ (ʜʫʙ, ʢʨʫʰʠʥʘ ʣʘʤʢʘ, ʪʠʤʦʬʽʾʚʢʘ ʩʪʝʧʦʚʘ, ʟʚʽʨʦʙʽʡ 

ʟʚʠʯʘʡʥʠʡ, ʧʝʨʩʪʘʯ ʩʨʽʙʣʷʩʪʠʡ), ʱʦ ʧʽʜʢʨʝʩʣʶʻ ʜʝʷʢʫ ʨʽʟʥʠʮʶ ʚ ʞʠʚʠʣʴʥʦʩʪʽ 
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ˇʨʫʥʪʽʚ ʩʪʝʧʦʚʠʭ ʙʦʨʽʚ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʙʦʨʽʚ ʧʽʜʟʦʣʠʩʪʦʾ ʟʦʥʠ, ʜʝ ʙʝʟʨʦʟʜʽʣʴʥʦ 

ʧʘʥʫʶʪʴ ʦʣʽʛʦʪʨʦʬʠ. 

ɺ ï ʚʽʜʥʦʩʥʦ ʬʽʟʠʯʥʦ ʙʽʜʥʽ ˇʨʫʥʪʦʚʽ ʫʤʦʚʠ ɺʦʥʠ ʟʘʟʚʠʯʘʡ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʣʝʛʢʠʤʠ ʩʫʧʽʩʷʤʠ ʘʙʦ ʛʣʠʥʠʩʪʠʤʠ ʧʽʩʢʘʤʠ. ʇʝʨʝʚʘʞʘʶʪʴ ʧʨʝʜʩʪʘʚʥʠʢʠ 

ʦʣʽʛʦʪʨʦʬʽʚ, ʷʢ ʜʦʤʽʰʢʘ ï ʤʝʟʦʪʨʦʬʠ, ʯʘʩʪʢʘ ʤʝʛʘʪʨʦʬʽʚ ʜʫʞʝ ʤʘʣʘ. ɼʣʷ  

ʜʝʨʝʚʥʦ-ʯʘʛʘʨʥʠʢʦʚʦʛʦ ʷʨʫʩʫ ʭʘʨʘʢʪʝʨʥʽ ʪʘʢʽ ʚʠʜʠ ʨʦʩʣʠʥ: ʜʫʙ, ʙʝʨʝʟʘ, ʩʦʩʥʘ, 

ʨʦʢʠʪʥʠʢ, ʦʩʠʢʘ, ʢʨʫʰʠʥʘ ʧʨʦʥʦʩʥʘ ʪʘ ʽʥ. ʋ ʪʨʘʚôʷʥʠʩʪʦʤʫ ʧʦʢʨʠʚʽ ʢʨʽʤ 

ʦʣʽʛʦʪʨʦʬʽʚ (ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʩʪʝʧʦʚʠʭ ʙʦʨʽʚ), ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʤʝʟʦʪʨʦʬʽʚ (ʢʦʥʚʘʣʽʷ, ʙʫʢʚʠʮʷ ʣʽʢʘʨʩʴʢʘ, ʦʨʣʷʢ ʪʘ ʽʥ.), ʟ ʤʝʛʘʪʨʦʬʽʚ 

ʚʠʷʚʣʷʶʪʴʩʷ ʦʢʦʧʥʠʢ ʣʽʢʘʨʩʴʢʠʡ, ʦʞʠʥʘ, ʪʦʱʦ. ʊʠʧ ʣʽʩʫ ï ʩʪʝʧʦʚʽ ʩʫʙʦʨʠ. 

ɺʉ ï ʚʽʜʥʦʩʥʦ ʬʽʟʠʯʥʦ ʙʽʜʥʫʚʘʪʽ ˇʨʫʥʪʦʚʽ ʫʤʦʚʠ, ʚʣʘʩʪʠʚʽ ʪʨʠʚʘʣʦʧʦʻʤʥʠʤ 

ʝʜʘʬʦʪʦʧʘʤ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʟʚʠʯʘʡʥʦ ʧʽʱʘʥʠʤ ʙʘʛʘʪʦʬʘʟʥʠʤ ʨʽʯʢʦʚʠʤ 

ʘʣʶʚʽʻʤ. ʇʝʨʝʚʘʞʘʶʪʴ ʤʝʟʦʪʨʦʬʠ ʽ ʦʣʽʛʦʪʨʦʬʠ ʟ ʜʦʤʽʰʢʦʶ ʤʝʛʘʪʨʦʬʽʚ. ʋ 

ʜʝʨʝʚʥʦ-ʯʘʛʘʨʥʠʢʦʚʦʤʫ ʷʨʫʩʽ ʟʨʦʩʪʘʶʪʴ ʰʝʣʶʛʘ, ʦʩʦʢʦʨʴ, ʞʦʚʪʦʣʦʟ, ʢʨʫʰʠʥʘ. 

ʋ ʪʨʘʚôʷʥʠʩʪʦʤʫ ʧʦʢʨʠʚʽ ʩʧʦʣʫʯʝʥʥʷ ʤʝʟʦʪʨʦʬʽʚ (ʢʠʨʢʘʟʦʥ, ʢʦʩʪʨʝʮʴ ʙʝʟʦʩʪʠʡ, 

ʦʩʦʢʘ ʨʘʥʥʷ ʪʘ ʽʥ.) ʟ ʦʣʽʛʦʪʨʦʬʘʤʠ (ʢʫʥʠʯʥʠʢ ʥʘʟʝʤʥʠʡ) ʽ ʤʝʛʘʪʨʦʬʘʤʠ (ʦʞʠʥʘ, 

ʤʦʣʦʯʘʡ ʙʦʣʦʪʥʠʡ ʪʘ ʙʘʛʘʪʦ ʽʥ.) ʊʠʧ ʣʽʩʫ ï ʦʩʦʢʦʨʥʠʢʠ. 

ʉ ï ʚʽʜʥʦʩʥʦ ʙʘʛʘʪʽ ʪʨʦʬʦʪʦʧʠ, ʟʚôʷʟʘʥʽ ʟ ʩʫʧʽʱʘʥʠʤʠ ˇʨʫʥʪʘʤʠ. ʊʫʪ 

ʨʽʚʥʦʧʨʘʚʥʦ ʩʧʦʣʫʯʘʶʪʴʩʷ ʤʝʟʦʪʨʦʬʠ, ʤʝʛʘʪʨʦʬʠ, ʦʣʽʛʦʪʨʦʬʠ. ɼʝʨʝʚʥʠʡ ʽ 

ʯʘʛʘʨʥʠʢʦʚʠʡ ʷʨʫʩ ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʦʩʥʦʶ, ʜʫʙʦʤ, ʚôʷʟʦʤ, ʣʠʧʦʶ, ʣʦʟʦʶ, 

ʙʨʫʩʣʠʥʦʶ ʪʘ ʽʥ. ʊʨʘʚôʷʥʠʩʪʠʡ ʧʦʢʨʠʚ ʷʚʣʷʻ ʩʦʙʦʶ ʧʽʩʪʨʷʚʝ ʩʧʦʣʫʯʝʥʥʷ 

ʤʝʛʘʪʨʦʬʽʚ (ʜʽʙʨʦʚʥʝ ʰʠʨʦʢʦʪʨʘʚôʷ, ʩʠʨʝ ʽ ʙʦʣʦʪʥʝ ʚʝʣʠʢʦʪʨʘʚôʷ ), ʤʝʟʦʪʨʦʬʽʚ 

(ʦʩʦʢʘ ʨʘʥʥʷ ʽ ʩʫʙʦʨʦʚʽ ʚʠʜʠ) ʪʘ ʦʣʽʛʦʪʨʦʬʽʚ (ʢʫʥʠʯʥʠʢ ʥʘʟʝʤʥʠʡ). 

D ï ʥʘʡʙʽʣʴʰ ʙʘʛʘʪʽ ʤʽʩʮʷ ʽʩʥʫʚʘʥʥʷ, ʱʦ ʪʷʞʽʶʪʴ ʜʦ ʞʠʚʠʣʴʥʠʭ ʩʫʛʣʠʥʢʽʚ 

ʘʙʦ ʩʫʧʝʩʝʡ, ʷʢʽ ʧʽʜʽʩʣʘʥʽ ʧʨʦʰʘʨʢʘʤʠ ʛʣʠʥ ʘʙʦ ʩʫʛʣʠʥʢʽʚ. ʈʦʩʣʠʥʥʽʩʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʥʘʡʙʽʣʴʰʽʡ ʢʽʣʴʢʦʩʪʽ ʤʝʛʘʪʨʦʬʘʤʠ, ʤʝʟʦʪʨʦʬʽʚ ʜʝʱʦ ʤʝʥʰʝ. 

ʊʠʧʠ ʣʽʩʫ ï ʜʫʙʨʘʚʠ, ʦʣʴʩʠ, ʚʝʨʙʥʷʢʠ. ɺ ʤʝʞʘʭ ʜʘʥʦʛʦ ʪʨʦʬʦʪʦʧʫ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʩʪʫʧʝʥʷ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʨʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʚʘʨʽʘʥʪʠ: Dc, Dac, Dn, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʘ  ʩʢʣʘʜʦʤ ʜʝʨʝʚʥʠʭ ʽ ʯʘʛʘʨʥʠʢʦʚʠʭ ʚʠʜʽʚ. 

Dc ï ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʥʘ ʙʽʣʴʰ ʚʠʣʫʞʝʥʠʭ ʛʨʫʥʪʘʭ ʽ ʚʽʜʨ̔ʟʥʷʪʁʴʩʷ ʥʘʷʚʥʽʩʪʶ ʚ 

ʜʝʨʝʚʥʦʤʫ ʷʨʫʩʽ ʜʫʙʘ ʽ ʣʠʧʠ ʽ ʚʽʜʩʫʪʥʽʩʪʶ ʪʘʢʦʛʦ ʫʣʴʪʨʘʤʝʛʘʪʨʦʬʫ, ʷʢ ʷʩʝʥ. 

Dac ï ʚ ʫʤʦʚʘʭ ʉʪʝʧʫ ʋʢʨʘʾʥʠ ʭʘʨʘʢʪʝʨʠʟʫʻ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʽ 

ʣʽʩʦʨʦʩʣʠʥʥʽ ʫʤʦʚʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʣʽʩʦʚʠʭ ʮʝʥʦʟʽʚ. ʊʫʪ ʭʘʨʘʢʪʝʨʥʦ 

ʩʧʦʣʫʯʝʥʥʷ ʫ ʜʝʨʝʚʦʩʪʘʥʽ ʘʮʠʜʦʬʽʣʴʥʦʛʦ ʧʝʨʤʝʟʦʪʨʦʬʫ, ʷʢ ʣʠʧʘ,  ̔

ʢʘʣʴʮʽʻʬʽʣʴʥʦʛʦ ʫʣʴʪʨʘʤʝʛʘʪʨʦʬʫ, ʷʢ ʷʩʝʥ. 

Dn ï ʚʦʣʽʻ ʜʦ ˇʨʫʥʪʽʚ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜʦʤʦʶ ʢʘʨʙʦʥʘʪʥʽʩʪʶ, ʫ ʙʽʣʴʰ 

ʚʦʣʦʛʠʭ ʛʽʛʨʦʪʦʧʘʭ ï ʨʦʟʚʠʪʢʦʤ ʥʽʪʨʦʬʽʢʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. ɼʘʥʠʡ ʚʘʨʽʘʥʪ 
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ʤʦʞʥʘ ʙʫʣʦ ʙ ʥʘʟʚʘʪʠ ʢʘʣʴʮʽʻʬʽʣʴʥʦ-ʥʽʪʨʦʬʽʣʴʥʠʤ. ʋ ʜʝʨʝʚʥʦ-ʯʘʛʘʨʥʠʢʦʚʦʤʫ 

ʷʨʫʩʽ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʷʩʝʥ, ʟʥʠʢʘʶʪʴ ʘʮʠʜʦʬʽʣʠ ( ʚ ʧʝʨʰʫ ʯʝʨʛʫ ï ʣʠʧʘ). ɼʦ 

ʜʘʥʦʾ ʛʨʫʧʠ ʚʽʜʥʦʩʷʪʴ ʪʘʢʦʞ ʡ ʦʣʴʩʠ. ʊʨʘʚôʷʥʠʩʪʠʡ ʷʨʫʩ ʜʝʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʘ 

ʚʠʜʦʚʠʤ ʩʢʣʘʜʦʤ ʚʽʜ ʪʘʢʦʛʦ, ʱʦ ʚʣʘʩʪʠʚʠʡ Dac, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʨʠʩʫʪʥʽʩʪʴ 

ʟʘʛʘʣʴʥʦʛʦ ʷʜʨʘ ʩʧʝʮʠʬʽʯʥʠʭ ʜʣʷ ʜʽʙʨʦʚʠ ʤʝʛʘʪʨʦʬʥʠʭ ʚʠʜʽʚ. ɺ Dn 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʯʘʩʪʢʘ ʥʽʪʨʦʬʽʣʽʚ (ʙʫʜʨʘ ʧʣʶʱʝʣʠʩʪʘ, ʢʨʦʧʠʚʘ ʜʚʦʜʦʤʥʘ, 

ʣʘʙʘʟʥʠʢ ʚôʷʟʦʣʠʩʪʠʡ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ), ʚ ʪʦʡ ʯʘʩ ʷʢ ʫ Dc ʽ Dac ʧʦʰʠʨʝʥʽ ʪʘʢʽ 

ʘʮʠʜʦʬʽʣʠ, ʷʢ ʟʽʨʦʯʥʠʢ ʣʽʩʦʚʠʡ, ʤʝʜʫʥʢʘ ʥʝʷʩʥʘ. 

ɼʦ D ʧʨʠʤʠʢʘʶʪʴ ʪʨʘʬʦʪʨʦʬʠ Dʝ, ʷʢʽ ʷʚʣʷʶʪʴ ʧʝʨʝʭʽʜ ʜʦ ʥʘʩʪʫʧʥʦʾ 

ʛʨʘʜʘʮʽʾ ʤʽʥʝʨʘʣʽʟʦʚʘʥʥʦʩʪʽ ï E. 

De  ï ʬʦʨʤʫʶʪʴʩʷ ʚ ʤʝʞʘʭ ʪʨʠʚʘʣʦʧʦʻʤʥʠʭ ʤʽʩʮʴ ʞʠʪʪʷ ʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʜʝʷʢʦʶ ʩʦʣʦʥʮʶʚʘʪʽʩʪʶ, ʩʣʫʛʫʶʯʠ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʚôʷʟʦ-ʜʫʙʥʷʢʽʚ, ʚʝʨʙʥʷʢʽʚ ʽ 

ʙʽʣʦʪʦʧʦʣʴʥʠʢʽʚ. ʋ ʜʝʨʝʚʥʦʤʫ ʷʨʫʩʽ ʧʨʝʚʘʣʶʶʪʴ ʧʦʡʤʦʚʠʪʨʠʚʘʣʽ ʤʝʟʦʪʨʦʬʠ ʽ 

ʤʝʛʘʪʨʦʬʠ ʟ ʜʝʷʢʦʶ ʜʦʤʽʰʢʦʶ ʩʫʙʤʝʛʘʪʨʦʬʽʚ. ʋ ʪʨʘʚôʷʥʠʩʪʦʤʫ ʧʦʢʨʠʚʽ 

ʧʘʥʫʶʪʴ ʤʝʟʦʪʨʦʬʠ ʪʘ ʤʝʛʘʪʨʦʬʠ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʥʽʪʨʦʬʽʣʽʚ. 

E ï ʪʠʧʠ ʣʽʩʫ, ʱʦ ʬʦʨʤʫʶʪʴʩ ̫ʥʘ ʬʽʟʽʦʣʦʛʽʯʥʦ ʚʽʜʥʦʩʥʦ ʙʽʜʥʠʭ ˇʨʫʥʪʘʭ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚ ʧʦʡʤʘʭ ʦʟʥʘʢʘʤʠ ʟʘʩʦʣʝʥʥʷ, ʘ ʚ ʫʤʦʚʘʭ ʢʨʫʧʥʦ-ʙʘʣʦʯʥʠʭ 

ʩʠʩʪʝʤ ï ʢʘʨʙʦʥʘʪʥʽʩʪʶ. ʊʫʪ ʜʝʨʝʚʥʽ ʽ ʯʘʛʘʨʥʠʢʦʚʽ ʧʦʨʦʜʠ ʤʘʶʪʴ ʜʝʷʢʽ ʦʟʥʘʢʠ 

ʧʨʠʛʥʽʯʝʥʥʷ. ɼʣʷ ʜʝʨʝʚʥʦʛʦ ʷʨʫʩʫ ʭʘʨʘʢʪʝʨʥʘ ʩʧʝʮʠʬʽʯʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ï

ʟʨʦʩʪʘʥʥʷ ʩʦʣʝʩʪʽʡʢʠʭ ʤʝʟʦ- ʽ ʤʝʛʘʪʨʦʬʥʠʭ ʚʠʜʽʚ (ʯʦʨʥʦʢʣʝʥ, ʙʝʨʝʩʪ, ʜʫʙ). 

ʊʨʘʚôʷʥʠʩʪʠʡ ʧʦʢʨʠʚ ʚʢʣʶʯʘʻ ʢʘʣʴʮʽʻʬʽʣʠ ʽ ʥʽʪʨʦʬʽʣʠ (ʬʽʘʣʢʘ ʦʧʫʰʝʥʘ, ʙʫʜʨʘ 

ʧʣʶʱʝʣʠʩʪʘ ʪʘ ʽʥ.). ɼʽʙʨʦʚʥʝ ʰʠʨʦʢʦʪʨʘʚôʷ ï ʙʽʜʥʝ, ʥʘʡʯʘʩʪʽʰʝ ʧʨʝʜʩʪʘʚʣʝʥʝ 

ʦʜʥʽʻʶ ʢʦʥʚʘʣʽʻʶ, ʷʢʘ ʧʦʯʠʥʘʻ ʫʪʚʦʨʶʚʘʪʠ ʯʽʪʢʦ ʚʠʨʘʞʝʥʫ ʩʘʤʦʩʪʽʡʥʫ ʩʠʥʫʟʽʶ. 

ɼʝʱʦ ʦʢʨʝʤʦ ʩʪʦʷʪʴ ʪʨʦʬʦʪʦʧʠ F ʽ G, ʷʢʽ ʟʚôʷʟʘʥʽ ʟʽ ʩʪʝʧʦʚʠʤʠ ʽ 

ʯʘʛʘʨʥʠʢʦʚʠʤʠ ʮʝʥʦʟʘʤʠ. 

ʊʨʦʬʦʪʦʧ F ʧʝʨʝʚʘʞʥʦ ʟʚôʷʟʘʥʠʡ ʟ ʞʠʚʠʣʴʥʠʤʠ ʯʦʨʥʦʟʝʤʥʠʤʠ ˇʨʫʥʪʘʤʠ. 

ʁʦʛʦ ʪʨʝʙʘ ʙʫʣʦ ʙ ʚʽʜʥʝʩʪʠ ʜʦ ʛʨʫʧʠ ʪʨʦʬʦʪʦʧʽʚ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʘʡʙʽʣʴʰʠʤ 

ʙʘʛʘʪʩʪʚʦʤ, ʱʦ ʩʧʨʠʷʻ ʦʧʪʠʤʘʣʴʥʦʤʫ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ. ʇʨʦʪʝ ʮʝ ʩʧʨʘʚʝʜʣʠʚʦ ʫ 

ʚʽʜʥʦʰʝʥʥʽ ʩʪʝʧʦʚʦʾ ʪʨʘʚôʷʥʠʩʪʦʾ ʨʦʩʣʠʥʥʦʩʪʽ, ʘ ʜʝʨʝʚʥʽ ʨʦʩʣʠʥʠ ʟʥʠʞʫʶʪʴ 

ʩʚʽʡ ʙʦʥʽʪʝʪ ʽ ʧʦʜʽʙʥʽ ʪʨʦʬʦʪʦʧʠ ʜʣʷ ʧʨʠʨʦʜʥʦʛʦ ʣʽʩʫ ʻ ʬʽʟʽʦʣʦʛʽʯʥʦ 

ʟʙʽʜʥʝʥʠʤʠ. ʊʫʪ ʟʨʦʩʪʘʶʪʴ ʢʫʱʦʚʽ ʮʝʥʦʟʠ. ʎʝ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʤʝʛʘ-  ʽ 

ʤʝʟʦʪʨʦʬʥʽ ʚʠʜʠ (ʩʪʝʧʦʚʘ ʚʠʰʥʷ, ʪʝʨʝʥ, ʛʣʽʜ ʪʦʱʦ). ʋ ʪʨʘʚôʷʥʠʩʪʦʤʫ ʧʦʢʨʠʚʽ 

ʧʨʝʚʘʣʶʶʪʴ ʤʝʛʘʪʨʦʬʥʽ ʩʪʝʧʦʚʽ ʽ ʣʫʯʥʦ-ʩʪʝʧʦʚʽ ʚʠʜʠ. 

ʊʨʦʬʦʪʦʧ F ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʪʨʴʦʤʘ ʚʘʨʽʘʥʪʘʤʠ Fel , Fneutr  , Fca . 

Fel (ʝʣʶʚʽʘʣʴʥʠʡ ʚʘʨʽʘʥʪ) ʟʚôʷʟʘʥʠʡ ʟ ʚʠʣʫʞʝʥʠʤʠ ʯʦʨʥʦʟʝʤʘʤʠ. ʊʫʪ 

ʟʨʦʩʪʘʶʪʴ ʤʝʟʦʪʨʦʬʥʽ ʽ ʤʝʛʘʪʨʦʬʥʽ ʯʘʛʘʨʥʠʢʽʚ (ʪʝʨʝʥ, ʢʠʟʠʣʦʢ, ʧʨʦʙʢʦʚʠʡ 
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ʙʝʨʝʩʪ), ʚ ʪʨʘʚôʷʥʦʤʫ ʧʦʢʨʠʚʽ ʧʨʝʚʘʣʶʶʪʴ ʩʪʝʧʦʚʽ ʤʝʛʘʪʨʦʬʠ ʟ ʯʘʩʪʢʦʶ ʤʝʟʦ-  ʽ 

ʤʝʛʘʪʨʦʬʽʚ ʣʽʩʫ (ʢʦʥʚʘʣʽʷ, ʬʽʘʣʢʘ ʦʧʫʰʝʥʘ ʪʘ ʽʥʰʽ).  

Fneutr ï (ʥʝʡʪʨʘʣʴʥʠʡ ʚʘʨʽʘʥʪ) ʚʽʜʧʦʚʽʜʘʻ ʥʘʡʙʽʣʴʰ ʪʠʧʦʚʠʤ ʩʪʝʧʦʚʠʤ 

ʯʘʛʘʨʥʠʢʦʚʠʤ ʮʝʥʦʟʘʤ ʥʘ ʯʦʨʥʦʟʝʤʽ ʟ ʥʝʡʪʨʘʣʴʥʦʶ ʨʝʘʢʮʽʻʶ. ʋ ʯʘʛʘʨʥʠʢʦʚʦʤʫ 

ʷʨʫʩʽ ʟʨʦʩʪʘʶʪʴ ʩʪʝʧʦʚʽ ʤʝʛʘʪʨʦʬʥʽ ʚʠʜʠ (ʚʠʰʥʷ ʩʪʝʧʦʚʘ, ʜʝʨʝʟʘ, ʤʠʛʜʘʣʴ ʪʘ ʽʥ.)  

ʋ ʪʨʘʚôʷʥʦʤʫ ʧʦʢʨʠʚʽ ʩʪʝʧʦʚʽ ʤʝʛʘʪʨʦʬʠ ʙʝʟ ʜʦʤʽʰʦʢ ʩʠʣʴʚʘʥʪʽʚ.  

Fca ï (ʢʘʣʴʮʽʻʬʽʣʴʥʠʡ ʚʘʨʽʘʥʪ) ʧʨʠʫʨʦʯʝʥʠʡ ʜʦ ʢʨʝʡʜʦʚʠʭ ʽ ʚʘʧʥʷʢʦʚʠʭ 

ʦʛʦʣʝʥʴ. ʍʘʨʘʢʪʝʨʥʦ ʥʘʷʚʥʽʩʪʴ ʫ ʯʘʛʘʨʥʠʢʦʚʦʤʫ ʷʨʫʩʽ ʜʝʨʝʟʠ, ʰʠʧʰʠʥ, ʛʣʽʜʫ, 

ʙʨʫʩʣʠʥʠ ʪʘ ʽʥʰ. ʋ ʪʨʘʚôʷʥʦʤʫ ʧʦʢʨʠʚʽ ʤʝʛʘʪʨʦʬʠ ʟ ʧʦʤʽʪʥʦʶ ʜʦʤʽʰʢʦʶ 

ʪʠʧʦʚʠʭ ʢʘʣʴʮʽʻʬʽʣʽʚ (ʨʫʪʘ ʟʘʧʘʰʥʘ, ʤʘʨʝʥʢʘ ʩʣʘʥʢʘ, ʙʝʜʨʝʥʝʮʴ ʢʨʝʡʜʦʚʠʡ ʪʘ 

ʜʝʷʢʽ ʽʥʰʽ). 

G ï ʪʨʦʬʦʪʦʧʠ ʟ ̫ʩʢʨʘʚʠʤʠ ʩʣʽʜʘʤʠ ʟʘʩʦʣʝʥʥʷ, ʟʥʘʭʦʜ̫ ʪʴʩʷ ʩʝʨʝʜ 

ʩʦʣʦʥʮʝʚʦ-ʩʦʣʦʥʯʘʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʽʯʢʦʚʠʭ ʪʝʨʘʩ. ʇʝʨʝʚʘʞʘʶʪʴ ʩʦʣʝʩʪʽʡʢʽ 

ʚʠʜʠ (ʪʝʨʝʥ, ʢʨʫʰʠʥʘ, ʙʝʨʝʩʪ ʧʨʦʙʢʦʚʠʡ ʪʦʱʦ.) ɿ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʟʫʩʪʨʽʯʘʻʪʴʩʷ 

ʦʜʠʥ ʜʫʙ. ʋ ʪʨʘʚôʷʥʠʩʪʦʤʫ ʷʨʫʩ,̔ ʢʨʽʤ ʣʽʩʦʚʠʭ, ʩʪʝʧʦʚʠʭ ʽ ʣʫʯʥʠʭ ʤʝʟʦ- ʽ 

ʤʝʛʘʪʨʦʬʽʚ, ʟʨʦʩʪʘʶʪʴ ʘʣʢʘʣʽʪʨʦʬʠ (ʢʝʨʤʝʢ, ʤʦʨʢʦʚʥʠʢ, ʙʝʟʢʠʣʴʥʠʮʷ ʪʘ ʽʥ.).  

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʚʠʟʥʘʯʝʥʥʽ ʝʢʦʪʦʧʫ ʧʨʦʚʽʜʥʘ ʨʦʣʴ ʥʘʣʝʞʠʪʴ ʨʦʩʣʠʥʥʦʩʪʽ, 

ʷʢʘ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʚʽʜʙʠʚʘʻ ʚʩʶ ʙʘʛʘʪʦʛʨʘʥʥʽʩʪʴ ʞʠʪʪʻʚʠʭ ʦʙʩʪʘʚʠʥ. 

ʆ.ʃ. ɹʝʣʴʛʘʨʜ (1971) ʚʽʜʤʽʯʘʻ, ʱʦ ʧʽʜʭʦʜʷʯʠ ʟ ʧʝʚʥʦʶ ʦʙʝʨʝʞʥʽʩʪʶ ʜʦ 

ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʟʥʘʯʝʥʥʷ ʨʦʩʣʠʥ, ʚʩʝ ʞ ʩʣʽʜ ʚʠʟʥʘʚʘʪʠ ʟʥʘʯʝʥʥʷ ʽʥʜʠʢʘʪʦʨʥʦʛʦ 

ʤʝʪʦʜʫ, ʷʢʱʦ ʚʠʩʥʦʚʢʠ ʦʙʤʝʞʫʚʘʪʠ ʧʝʚʥʠʤ ʨʘʡʦʥʦʤ. ʇʦʨʽʚʥʶʶʯʠ ʽʥʜʠʢʘʪʦʨʥʫ 

ʟʥʘʯʠʤʽʩʪʴ ʜʝʨʝʚʥʠʭ ʽ ʪʨʘʚôʷʥʠʩʪʠʭ ʨʦʩʣʠʥ ʥʘ ʦʩʥʦʚʽ ʯʠʩʣʝʥʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ 

ʘʥʘʣʽʟʽʚ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʟʘʢʣʶʯʝʥʥʷ, ʱʦ ʪʨʘʚʠ, ʤʦʭʠ, ʣʠʰʘʡʥʠʢʠ ʚ ʧʝʨʰʫ ʯʝʨʛʫ 

ʨʝʘʛʫʶʪʴ ʥʘ ʟʤʽʥʫ ʟʚʦʣʦʞʝʥʥʷ. ʇʝʚʥʝ ʩʧʦʣʫʯʝʥʥʷ ʜʝʨʝʚʥʠʭ ʦʨʛʘʥʽʟʤʽʚ 

ʥʘʡʯʘʩʪʽʰʝ ʚʠʟʥʘʯʘʻ ʷʢʽʩʪʴ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʪʨʦʬʦʪʦʧʫ. ʋ ʨʦʣʽ ʪʘʢʦʛʦ 

ʩʧʦʣʫʯʝʥʥʷ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʷʢʽʩʪʴ ʪʨʦʬʦʪʦʧʫ, ʜʦʙʨʝ ʚʠʩʪʫʧʘʶʪʴ ʫ ʛʨʫʧʽ (D) ï 

ʜʽʙʨʦʚʠ. ʊʫʪ ʷʩʥʦ ʚʠʜʥʦ ʨʦʣʴ ʣʠʧʠ, ʱʦ ʪʷʞʽʻ ʚ ʩʪʝʧʦʚʽʡ ʟʦʥʽ ʋʢʨʘʾʥʠ ʜʦ 

ʚʠʣʫʛʦʚʘʥʠʭ ˇʨʫʥʪʽʚ. ɺʦʥʘ ʚʠʟʥʘʯʘʻ ʩʚʦʻʶ ʧʨʠʩʫʪʥʽʩʪʶ ʪʨʦʬʦʪʦʧʠ ʉ, Dc ʽ Dac. 

ʋʣʴʪʨʘʤʝʛʘʪʨʦʬʥʠʡ ʷʩʝʥ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʚʦʻʶ ʧʨʠʩʫʪʥʽʩʪʶ Dac ʡ ʙʽʣʴʰ 

ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʡ ʪʨʦʬʦʪʨʦʧ Dn ï ʜʽʙʨʦʚʠ ʥʽʪʨʦʬʽʣʴʥʦʛʦ ʪʠʧʫ. 

 

ʌʽʪʦʽʥʜʠʢʘʮʽʷ ʪʠʧʫ ʛʽʛʨʦʪʦʧʫ  

ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʨʦʙʽʪ ʧʨʠʩʚʷʯʝʥʘ ʟʘʩʪʦʩʫʚʘʥʥʶ ʬʽʪʦʽʥʜʠʢʘʮʽʡʥʠʭ ʰʢʘʣ ʫ 

ʣʽʩʦʚʽʡ ʪʠʧʦʣʦʛʽʾ. ɼʦʙʨʝ ʚʽʜʦʤʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʇ.ʉ. ʇʦʛʨʝʙʥʷʢʦʤ (1955) ʰʢʘʣʘ 

ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʽʚ, ʚ ʷʢʽʡ ʩʪʫʧʝʥʽ ʚʦʣʦʛʦʩʪʽ ʦʮʽʥʶʶʪʴʩʷ ʰʽʩʪʴʤʘ ʙʘʣʘʤʠ: 0 ï 

ʜʫʞʝ ʩʫʭʽ ˇʨʫʥʪʠ; 1 ï ʩʫʭʽ; 2 ï ʩʚʽʞʽ; 3 ï ʚʦʣʦʛʽ; 4 ï ʩʠʨʽ; 5 ï ʤʦʢʨʽ. ʎʷ ʰʢʘʣʘ 
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ʚ̔ ʜʦʩʠʪʴʩʷ ʜʦ ʰʢʘʣ ʧʦʨʷʜʢʫ. ʃʽʩʽʚʥʠʢʽʚ-ʧʨʘʢʪʠʢʽʚ ʟʘʜʦʚʦʣʴʥʷʻ ʾʾ ʪʦʯʥʽʩʪʴ, ʪʦʤʫ 

ʤʘʡʞʝ ʟʘ 70 ʨʦʢʽʚ ʚʦʥʘ ʙʫʣʘ ʣʠʰʝ ʥʝʟʥʘʯʥʦ ʫʜʦʩʢʦʥʘʣʝʥʘ, ʮʝ ʩʪʦʩʫʚʘʣʦʩʷ 

ʚʠʜʽʣʝʥʥʷ ʧʨʦʤʽʞʥʠʭ ʽ ʢʨʘʡʥʽʭ ʛʨʘʜʘʮʽʡ. ʈʷʜ ʤʽʩʮʝʟʨʦʩʪʘʥʴ, ʱʦ ʨʘʥʞʦʚʘʥʽ ʟʘ 

ʟʙʽʣʴʰʝʥʥʷʤ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ, ʥʘʟʠʚʘʻʪʴʩʷ ʛʽʛʨʦʛʝʥʥʠʤ ʨʷʜʦʤ. ʁʦʛʦ ʦʢʨʝʤʠʤʠ 

ʣʘʥʢʘʤʠ ʻ ʛ̔ ʛʨʦʪʦʧʠ. ɺʠʜʦʚʠʡ ʩʢʣʘʜ ʨʦʩʣʠʥʥʦʩʪʽ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʥʘʩʘʜʞʝʥʴ ʻ 

ʽʥʜʠʢʘʪʦʨʘʤʠ ʛʽʛʨʦʪʦʧʽʚ. ʉʪʫʧʽʥʴ ʟʚʦʣʦʞʝʥʥʷ ʤʽʩʮʝʟʨʦʩʪʘʥʴ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ, 

ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʰʢʘʣʠ ʚʠʤʦʛʣʠʚʦʩʪʽ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʜʦ ʚʦʣʦʛʠ, ʥʘʜʘʶʯʠ 

ʛʽʛʨʦʪʦʧʘʤ ʪʘʢʽ ʞ ʥʦʤʝʨʠ ï ʚʽʜ 0 ʜʦ 5. ʌʽʪʦʥʜʠʢʘʪʦʨʘʤʠ ʛʽʛʨʦʪʦʧʽʚ ʩʣʫʛʫʻ ʷʢ 

ʜʝʨʝʚʥʦ-ʯʘʛʘʨʥʠʢʦʚʘ ʨʦʩʣʠʥʥʽʩʪʴ, ʪʘʢ ʽ ʞʠʚʠʡ ʥʘʜˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ. 

ʇ.ʉ. ʇʦʛʨʝʙʥʷʢ (1968) ʟʘʧʨʦʧʦʥʫʚʘʚ ʥʘʩʪʫʧʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ ʛʽʛʨʦʪʦʧʽʚ. 

0. ɺʢʨʘʡ ʩʫʭʽ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ, ʥʘ ʷʢʠʭ ʟʨʦʩʪʘʶʪʴ ʫʣʴʪʨʘʢʩʝʨʦʬʽʪʠ ʽ ʜʝʷʢʽ 

ʢʩʝʨʦʬʽʪʠ. ʅʘ ʩʢʝʣʷʩʪʠʭ ʩʭʠʣʘʭ ʪʘ ʥʘ ʧʽʚʜʝʥʥʠʭ ʩʭʠʣʘʭ ʧʽʱʘʥʠʭ ʜʶʥ ʟʨʦʩʪʘʻ 

ʩʦʩʥʘ ʢʨʠʤʩʴʢʘ ʘʙʦ ʟʚʠʯʘʡʥʘ (ɯVïV ʢʣʘʩ ʙʦʥʽʪʝʪʫ). ʅʘ ʚʝʨʭʥʽʭ ʯʘʩʪʠʥʘʭ 

ʧʽʚʜʝʥʥʠʭ ʩʭʠʣʽʚ ʟ ʤʘʣʦʧʦʪʫʞʥʠʤʠ ʩʢʝʣʝʪʥʠʤʠ ˇʨʫʥʪʘʤʠ, ʱʦ ʟʜʘʪʥʽ ʜʦ 

ʩʠʣʴʥʦʛʦ ʧʝʨʝʩʠʭʘʥʥʷ, ʢʨʽʤ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ, ʟʜʘʪʥʽ ʟʨʦʩʪʘʪʠ ʜʫʙ ʩʢʝʣʴʥʠʡ ʪʘ 

ʜʫʙ ʧʫʭʥʘʩʪʠʡ, ʷʣʽʚʮʽ, ʛʨʘʙʠʥʥʠʢ, ʩʪʝʧʦʚʽ ʢʫʱʽ. ʇʘʥʫʶʪʴ ʫʣʴʪʨʘʢʩʝʨʦʬʽʪʥʽ 

ʣʠʰʘʡʥʠʢʠ, ʦʯʠʪʦʢ ʾʜʢʠʡ, ʢʝʣʝʨʽʷ ʩʠʟʘ ʪʘ ʽʥ. ʅʘ ʙʽʣʴʰ ʨʦʜʶʯʠʭ ˇʨʫʥʪʘʭ ̔ʥʢʦʣʠ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʜʫʙ ʟʚʠʯʘʡʥʠʡ (IVïV ʢʣʘʩ ʙʦʥʽʪʝʪʫ).  

1. ʉʫʭʽ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʢʨʘʱʠʤʠ ʫʤʦʚʘʤʠ 

ʟʚʦʣʦʞʝʥʥʷ. ʇʝʨʝʚʘʞʥʦ ʧʦʰʠʨʝʥʽ ʢʩʝʨʦʬʽʪʠ ï ʩʦʩʥʘ ɯɯ ʢʣʘʩʫ ʙʦʥʽʪʝʪʫ, ʜʫʙ ɯɯɯï 

IV ʢʣʘʩʽʚ ʙʦʥʽʪʝʪʫ. ɼʫʙ ʩʢʝʣʴʥʠʡ, ʜʫʙ ʟʚʠʯʘʡʥʠʡ, ʢʣʝʥ ʧʦʣʴʦʚʠʡ, ʢʣʝʥ 

ʛʦʩʪʨʦʣʠʩʪʠʡ ʟʨʦʩʪʘʶʪʴ ʥʘ ʙʽʣʴʰ ʨʦʜʶʯʠʭ ˇʨʫʥʪʘʭ. ʋ ʥʘʜˇʨʫʥʪʦʚʦʤʫ ʧʦʢʨʠʚʽ 

ʩʦʩʥʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʧʝʨʝʚʘʞʘʶʪʴ ʣʠʰʘʡʥʠʢʠ, ʤʦʭʠ ʽ ʪʨʘʚôʷʥʽ ʨʦʩʣʠʥʠ 

ʟʤʽʰʘʥʦʛʦ ʢʩʝʨʦʬʽʪʥʦ-ʤʝʟʦʬʽʪʥʦʛʦ ʩʢʣʘʜʫ, ʘ ʫ ʜʫʙʦʚʠʭ ï ʬʽʘʣʢʘ ʟʘʧʘʰʥʘ, 

ʚʝʩʥʽʚʢʘ ʜʚʦʣʠʩʪʘ, ʙʫʢʚʠʮʷ ʣʽʢʘʨʩʴʢʘ ʪʘ ʽʥʰʽ ʢʩʝʨʦʤʝʟʦʬʽʪʠ.  

2. ʉʚʽʞʽ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʩʧʨʠʷʪʣʠʚʠʤʠ ʫʤʦʚʘʤʠ 

ʟʚʦʣʦʞʝʥʥʷ ʜʣʷ ʙʘʛʘʪʴʦʭ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ï ʙʝʨʝʟʠ ʧʦʚʠʩʣʦʾ, ʙʫʢʘ, ʩʦʩʥʠ 

ʟʚʠʯʘʡʥʦʾ, ʷʩʝʥʘ, ʤʦʜʨʠʥʠ, ʢʣʝʥʽʚ, ʷʢʽ ʪʫʪ ʤʦʞʫʪʴ ʚʠʷʚʠʪʠ ʥʘʡʚʠʱʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ (ɯ ʽ ʚʠʱʠʡ ʢʣʘʩʠ ʙʦʥʽʪʝʪʫ). ʇ̔ ʜʣʽʩʦʢ ʽ ʥʘʜ̌ʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ 

ʨʝʧʨʝʟʝʥʪʦʚʘʥʽ ʤʝʟʦʬʽʪʘʤʠ, ʢʩʝʨʦʬʽʪʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʨʽʜʢʦ ʘʙʦ ʚʽʜʩʫʪʥʽ. ʋ 

ʧʽʜʣʽʩʢʫ ʜʫʙʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʧʘʥʫʶʪʴ ʙʨʫʩʣʠʥʘ ʪʘ ʣʽʱʠʥʘ, ʘ ʚ ʥʘʜˇʨʫʥʪʦʚʦʤʫ 

ʧʦʢʨʠʚʽ ï ʷʛʣʠʮʷ ʟʚʠʯʘʡʥʘ, ʤʘʨʝʥʢʘ ʟʘʧʘʰʥʘ, ʤʝʜʫʥʢʘ ʪʝʤʥʘ, ʢʦʧʠʪʥʷʢ 

ʻʚʨʦʧʝʡʩʴʢʠʡ, ʦʩʦʢʘ ʚʦʣʦʩʠʩʪʘ ʪʦʱʦ. ɿʝʣʝʥʽ ʤʦʭʠ, ʛʨʫʰʘʥʢʘ, ʙʨʫʩʥʠʮʷ, ʦʨʣʷʢ 

ʪʘ ʽʥʰʽ ʨʦʩʣʠʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʥʘʜˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ ʩʦʩʥʷʢʽʚ.  

3. ɺʦʣʦʛʽ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʧʨʠʷʪʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʜʣʷ 

ʷʣʠʮʽ, ʷʣʠʥʠ, ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ, ʙʽʣʴʰʦʩʪʽ ʪʦʧʦʣʴ, ʙʝʨʝʟʠ ʧʫʭʥʘʩʪʦʾ, ʙʘʨʭʘʪʘ 

ʘʤʫʨʩʴʢʦʛʦ, ʦʩʠʢʠ. ʋ ʧʽʜʣʽʩʢʫ ʪʘ ʥʘʜˇʨʫʥʪʦʚʦʤʫ ʧʦʢʨʠʚʽ ʟʨʦʩʪʘʶʪʴ ʤʝʟʦʬʽʪʠ, 
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ʤʝʟʦʛʽʨʦʬʽʪʠ ʡ ʛʽʨʦʬʽʪʠ. ɼʦʤʽʥʫʶʯʠʤʠ ʚʠʜʘʤʠ ʭʚʦʡʥʠʭ ʣʽʩʚ̔ ʻ ʟʝʣʝʥʽ ʤʦʭʠ, 

ʟʦʟʫʣʠʥ ʣʴʦʥ, ʢʚʘʩʝʥʠʮʷ, ʤʦʣʽʥʽʷ ʛʦʣʫʙʘ, ʯʦʨʥʠʮʷ ʪʘ ʽʥ. ʋ ʣʽʩʦʩʪʘʥʘʭ ʽʟ ʙʫʢʘ, 

ʜʫʙʘ, ʛʨʘʙʘ, ʚôʷʟʦʚʠʭ, ʢʣʝʥʘ, ʷʩʝʥʘ ʧʘʥʫʁʪʴ ʧʘʧʦʨʦʪʴ ʯʦʣʦʚʽʯʘ ʽ ʞʽʥʦʯʘ, 

ʢʨʦʧʠʚʘ, ʤʝʜʫʥʢʘ, ʷʛʣʠʮʷ ʪʘ ʽʥ. ʇ̔ ʜʣʽʩʦʢ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʢʨʫʰʠʥʦʶ ʣʘʤʢʦʶ, 

ʙʨʫʩʣʠʥʦʶ ʻʚʨʦʧʝʡʩʴʢʦʶ, ʢʘʣʠʥʦʶ, ʣʽʱʠʥʦʶ.  

4. ʉʠʨʽ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʧʦʥʠʞʝʥʠʭ ʜʽʣʷʥʢʘʭ ʨʝʣʴʻʬʫ ʽ 

ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʥʘʜʣʠʰʢʦʚʦ ʚʦʣʦʛʠʤ ̌ʨʫʥʪʦʤ. ʊʫʪ ʩʪʚʦʨʶʶʪʴʩʷ ʥʘʡʢʨʘʱʽ ʫʤʦʚʠ 

ʜʣʷ ʤʝʟʦʛʽʛʨʦʬʽʪʽʚ ʪʘ ʛʽʛʨʦʬʽʪʽʚ ï ʯʝʨʝʤʭʠ, ʚʽʣʴʭʠ ʯʦʨʥʦʾ ʽ ʩʽʨʦʾ, ʢʨʫʰʠʥʠ 

ʣʘʤʢʦʾ. ʋ ʜʝʨʝʚʦʩʪʘʥʘʭ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʷʣʠʥʘ, ʩʦʩʥʘ, ʙʝʨʝʟʘ, ʜʫʙ, ʦʩʠʢʘ, ʷʢʽ ʪʫʪ 

ʤʘʶʪʴ ʧʦʚʝʨʭʥʝʚʫ ʢʦʨʝʥʝʚʫ ʩʠʩʪʝʤʫ. ʅʘ ʧʽʚʜʥʽ ʣʽʩʦʚʦʾ ʟʦʥʠ ʧʦʰʠʨʝʥʽ ʚʽʣʴʭʘ 

ʯʦʨʥʘ, ʣʠʧʘ, ʷʩʝʥ, ʢʣʝʥ, ʽʣʴʤʦʚʽ, ʙʝʨʝʟʘ ʧʫʭʥʘʩʪʘ ʪʘ ʙʝʨʝʟʘ ʧʦʚʠʩʣʘ. ʊʠʧʦʚʠʡ 

ʘʝʨʦʙ ʙʫʢ ʣʽʩʦʚʠʡ ʚ ʮʠʭ ʛʽʛʨʦʪʦʧʘʭ ʚʽʜʩʫʪʥʽʡ ʯʝʨʝʟ ʜʝʬʽʮʠʪ ʢʠʩʥʶ ʫ ˇʨʫʥʪʽ. 

ɾʠʚʠʡ ʥʘʜˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʤʝʟʦʛʽʛʨʦʬʽʪʘʤʠ ʪʘ ʛʽʛʨʦʬʽʪʘʤʠ, 

ʨʽʜʰʝ ʤʝʟʦʬʽʪʘʤʠ. ʅʘ ʙʽʜʥʠʭ ʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ ʟ ʢʠʩʣʦʶ ʨʝʘʢʮʽʻʶ ʧʦʰʠʨʝʥʽ 

ʙʘʛʥʦ ʟʚʠʯʘʡʥʝ, ʯʦʨʥʠʮʷ, ʟʦʟʫʣʠʥ ʣʴʦʥ, ʩʬʘʛʥʫʤ, ʤʦʣʽʥʽʷ, ʘ ʥʘ ʙʘʛʘʪʠʭ 

ʛʣʠʥʠʩʪʠʭ ˇʨʫʥʪʘʭ ï ʟʽʨʦʯʥʠʢ ʛʘʡʦʚʠʡ, ʙʝʟʱʠʪʥʠʢ ʞʽʥʦʯʠʡ, ʛʨʘʚʽʣʘʪ ʨʽʯʢʦʚʠʡ, 

ʞʦʚʪʝʮʴ ʧʦʚʟʫʯʠʡ, ʛʘʜʶʯʥʠʢ ʚôʷʟʦʣʠʩʪʠʡ, ʞʠʚʦʢʽʩʪ ʣʽʢʘʨʩʴʢʠʡ.  

5. ʃʽʩʦʚʽ ʙʦʣʦʪʘ - ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ ʽʟ ʚʢʨʘʡ ʥʘʜʤʽʨʥʠʤ ʟʚʦʣʦʞʝʥʥʷʤ.  

ʃ.ɻ. ʈʘʤʝʥʩʴʢʠʤ ʚʠʜʽʣʝʥʦ 120 ʩʪʫʧʝʥʽʚ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʽʚ. ɼʝʪʘʣʴʥʦ 

ʨʦʟʨʦʙʣʝʥʽ ʨʦʩʣʠʥʥʽ ʽʥʜʠʢʘʪʦʨʠ ʚʽʜʥʦʩʥʠʭ ʩʪʫʧʝʥʽʚ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʽʚ ʣʫʢ, 

ʧʘʩʦʚʠʱʥʠʭ ʽ ʩʽʥʦʞʘʪʥʠʭ ʫʛʽʜʴ (ʪʘʙʣ. 11). 

 

ʊʘʙʣʠʮʷ 11. ʊʨʘʚôʷʥʠʩʪʽ ʨʦʩʣʠʥʥʽ ʽʥʜʠʢʘʪʦʨʠ ʚʽʜʥʦʩʥʠʭ ʩʪʫʧʝʥʽʚ 

ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʽʚ (ʈʘʤʝʥʩʴʢʠʡ, 1956) 

ʉʪʫʧʝʥʴ ʟʚʦʣʦʞʝʥʥʷ ɹʘʣʠ ɺʠʜʠ ʨʦʩʣʠʥ 

ʄʽʟʝʨʥʝ 1ï17 ʇʦʣʠʥ ʩʽʨʦ-ʙʽʣʠʡ, ʧʣʦʩʢʫʭʘ, ʘʙʦ ʙʽʶʨʛʫʥ 

ʩʦʣʦʥʯʘʢʦʚʠʡ, ʢʫʨʘʡ ʪʘʤʘʨʠʢʩʦʚʠʜʥʠʡ, ʘʙʦ 

ʙʦʷʣʠʯ, ʨʦʛʘʯʢʘ, ʘʙʦ ʝʙʝʣʝʢ ʪʫʨʢʝʩʪʘʥʩʴʢʠʡ 

ɺʢʨʘʡ ʥʝʜʦʩʪʘʪʥʻ 18ï30 ʇʦʣʠʥ ʧʨʠʤʦʨʩʴʢʠʡ, ʨʦʛʘʯʢʘ ʘʙʦ ʝʙʝʣʝʢ 

ʧʽʱʘʥʠʡ, ʞʠʪʥʷʢ ʧʫʩʪʝʣʴʥʠʡ, ʢʦʚʠʣʘ 

ʩʘʨʝʧʪʩʴʢʘ, ʢʦʣʦʩʥʷʢ ʛʽʣʣʷʩʪʠʡ 

ʅʝʜʦʩʪʘʪʥʻ 31ï39 ʇʦʣʠʥ ʘʚʩʪʨʽʡʩʴʢʠʡ, ʦʩʦʢʘ ʚʫʟʴʢʦʣʠʩʪʘ ʘʙʦ 

ʫʨʘʣʴʩʴʢʘ, ʢʠʧʝʮʴ, ʘʙʦ ʢʝʣʝʨʽʷ ʛʨʝʙʽʥʯʘʩʪʠʡ(ʘ) 

ʇʦʤʽʨʥʦ ʥʝʜʦʩʪʘʪʥʻ 40ï46 ʇʦʣʠʥ ʩʘʥʪʦʥʽʥʥʠʡ, ʢʠʧʝʮʴ, ʘʙʦ ʢʝʣʝʨʽʷ 

ʩʠʟʠʡ(ʘ), ʢʦʚʠʣʘ ʧʽʨʯʘʩʪʘ, ʯʝʙʨʝʮʴ  ʄʘʨʰʘʣʣʘ, 

ʥʘʛʦʣʦʚʘʪʢʘ ʧʘʚʫʪʠʥʥʘ 



  

145 

 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 11 

ʅʝʡʪʨʘʣʴʥʝ 47ï52 ʊʠʤʦʬʽʾʚʢʘ ʩʪʝʧʦʚʘ, ʪʘʚʦʣʛʘ, ʘʙʦ ʣʦʙʘʟʥʠʢ 

ʟʚʠʯʘʡʥʠʡ, ʘʙʦ ʟʝʤʣʷʥʠʡ ʛʦʨʽʰʦʢ, ʞʘʙʨʠʮʷ-

ʣʘʜʘʥʥʠʢ, ʣʶʮʝʨʥʘ ʩʝʨʧʫʚʘʪʘ, ʰʘʚʣʽʷ 

ʢʽʣʴʯʘʩʪʘ, ʟʘʣʽʟʥʷʢ ʙʫʣʴʙʠʩʪʠʡ 

ʇʦʤʽʨʥʦ ʚʦʣʦʛʝ 53ï63 ʆʩʦʢʘ ʥʠʟʴʢʘ, ʩʚʠʥʦʨʽʡ ʧʘʣʴʯʘʩʪʠʡ, ʢʫʮʦʥʽʞʢʘ 

ʧʽʨʯʘʩʪʘ, ʧʦʣʠʥ ʛʽʨʢʠʡ, ʚʦʣʦʰʢʘ ʬʨʠʛʽʡʩʴʢʘ 

ʉʝʨʝʜʥʴʦʚʦʣʦʛʝ 64ï76 ʆʩʦʢʘ ʧʘʣʴʯʘʩʪʘ, ʢʠʪʥʠʢ ʣʫʯʥʠʡ, ʢʦʩʪʨʠʮʷ 

ʚʠʩʦʢʘ, ʢʦʣʦʩʥʷʢ ʇʘʙʦʘʥʘ, ʢʫʥʠʯʥʠʢ 

ʦʯʝʨʝʪʷʥʠʡ 

ʇʦʤʽʨʥʦ ʥʘʜʣʠʰʢʦʚʝ 77ï88 ʆʩʦʢʘ ʯʦʨʥʦʢʦʣʦʩʘ, ʙʝʢʤʘʥʽʷ ʟʚʠʯʘʡʥʘ, ʢʥʠʜʽʷ 

ʩʫʤʥʽʚʥʘ, ʘʙʦ ʞʛʫʥ-ʢʦʨʽʥʴ, ʪʘʚʦʣʛʘ, ʘʙʦ 

ʣʦʙʘʟʥʠʢ ʚ'ʷʟʦʣʠʩʪʘ(ʠʡ), ʞʫʨʘʚʝʮʴ ʙʦʣʦʪʥʠʡ, 

ʘʡʩʪʨʘ ʩʦʣʦʥʯʘʢʦʚʘ 

ʅʘʜʣʠʰʢʦʚʝ 89ï93 ʆʩʦʢʘ ʯʦʨʥʘ, ʭʚʦʱ ʙʦʣʦʪʥʠʡ, ʧʫʭʽʚʢʘ ʧʽʭʚʦʚʘ, 

ʦʯʝʨʝʪʷʥʢʘ ʟʚʠʯʘʡʥʘ 

ʉʠʣʴʥʦ ʥʘʜʣʠʰʢʦʚʝ 94ï103 ʆʩʦʢʘ ʧʫʭʠʨʯʘʩʪʘ, ʰʝʡʭʮʝʨʽʷ ʙʦʣʦʪʥʘ, ʩʠʪʥʷʛ 

ʙʦʣʦʪʥʠʡ, ʪʨʦʩʪʷʥʠʮʷ ʢʦʩʪʨʠʮʝʚʘ 

ʆʙʚʦʜʥʝʥʝ 104ï109 ʐʘʚʣʽʷ ʧʦʥʠʢʣʘ, ʣʝʧʝʰʥʷʢ ʚʝʣʠʢʠʡ, 

ʢʘʣʶʞʥʠʮʷ ʙʦʣʦʪʥʘ, ʩʫʩʘʢ ʟʚʠʯʘʡʥʠʡ, ʢʫʛʘ 

ʦʟʝʨʥʘ 

ɺʦʜʥʝ 110ï120 ʃʘʪʘʪʪʷ ʩʥʽʞʥʦ-ʙʽʣʝ, ʨʜʝʩʥʠʢ ʧʨʦʥʠʟʘʥʦʣʠʩʪʠʡ 

       

 ɯʩʥʫʻ ʟʘʛʘʣʴʥʦ ʧʨʠʡʥʷʪʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʨʦʩʣʠʥ-ʽʥʜʠʢʘʪʦʨʽʚ ʟʘ ʚʽʜʥʦʰʝʥʥʷʤ ʜʦ 

ˇʨʫʥʪʦʚʦʛʦ ʟʚʦʣʦʞʝʥʥʷ: 

- ʢʩʝʨʦʬʽʪʠ ï ʚʠʜʠ ʧʦʩʫʰʣʠʚʠʭ ʤʽʩʮʝʟʨʦʩʪʘʥʴ, ʜʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʽ 

ʚʫʟʴʢʦʣʠʩʪʽʩʪʴ, ʦʧʫʰʝʥʥʷ ʣʠʩʪʢʽʚ, ʞʦʨʩʪʢʽ ʩʪʝʙʣʘ ʪʘ ʚʠʜʦʟʤʽʥʠ ʣʠʩʪʢʽʚ 

(ʢʦʣʶʯʢʠ); ʩʫʭʠʤ ˇʨʫʥʪʘʤ ʥʘʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʧʦʣʠʥ, ʤʘʡʞʝ ʚʩʽ ʚʠʜʠ  ʨʦʤʘʰʢʠ, 

ʩʤʽʣʢʘ ʙʽʣʘ, ʛʦʨʠʮʚʽʪ ʣʽʪʥʽʡ, ʛʝʣʽʘʥʪʝʤʫʤ, ʢʘʣʝʨʽʷ ʙʣʘʢʠʪʥʘ, ʩʝʜʫʤ ʾʜʢʠʡ. 

-ʢʩʝʨʦʤʝʟʦʬʽʪʠ ï ʽʥʜʠʢʘʪʦʨʠ ʩʚʽʞʠʭ ʽ ʩʫʭʠʭ ˇʨʫʥʪʽʚ (ʟʘʣʽʟʥʷʢ 

ʙʫʣʴʙʦʥʦʩʥʠʡ, ʛʝʨʘʥʴ ʢʨʠʚʘʚʦ-ʯʝʨʚʦʥʘ ʪʘ ʽʥ.). 

-ʤʝʟʦʬʽʪʠ ï ʨʦʩʣʠʥʠ ʧʦʤʽʨʥʦ ʟʚʦʣʦʞʝʥʠʭ ʨʘʡʦʥʽʚ (ʧʦʣʴʦʚʠʮʷ, ʢʦʥʶʰʠʥʘ, 

ʟʦʣʦʪʘʨʥʠʢ ʟʚʠʯʘʡʥʠʡ, ʪʠʤʦʬʽʾʚʢʘ, ʣʽʱʠʥʘ ʟʚʠʯʘʡʥʘ, ʚʝʩʥʽʚʢʘ ʜʚʦʣʠʩʪʘ, 

ʢʫʣʴʙʘʙʘ ʦʩʽʥʥʷ, ʛʝʨʘʥʴ ʣʫʯʥʘ, ʯʠʥʘ ʚʝʩʥʷʥʘ, ʧʽʜʤʘʨʝʥʥʠʢ ʩʧʨʘʚʞʥʽʡ, 

ʙʦʨʱʽʚʥʠʢ ʩʠʙʽʨʩʴʢʠʡ ʪʦʱʦ); 
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 -ʤʝʟʦʛʛ̔ʨʦʬʽʪʠ ï ʽʥʜʠʢʘʪʦʨʠ ʩʠʨʠʭ ʽ ʚʦʣʦʛʠʭ ˇʨʫʥʪʽʚ (ʭʚʦʱ ʣʽʩʦʚʠʡ,  

ʧʣʘʢʫʥ-ʪʨʘʚʘ, ʛʨʝʙʽʥʥʠʢ ʧʨʠʙʝʨʝʞʥʠʡ, ʢʚʘʩʥʠʮʷ ʟʚʠʯʘʡʥʘ ʪʘ ʽʥ.). 

-ʛʽʛʨʦʬʽʪʠ ï ʨʦʩʣʠʥʠ-ʽʥʜʠʢʘʪʦʨʠ ʥʘʜʣʠʰʢʦʚʦʛʦ ʟʚʦʣʦʞʝʥʥʷ; ʥʘ ʚʦʣʦʛʦʤʫ 

ˇʨʫʥʪʽ ʟʨʦʩʪʘʶʪʴ ʤôʷʪʘ ʣʫʯʥʘ, ʪʘʚʦʣʛʘ ʚôʷʟʦʣʠʩʪʘ, ʢʘʣʶʞʥʠʮʷ ʨʦʛʘʪʘ, ʧʝʨʩʪʘʯ 

ʛʫʩʷʯʠʡ, ʞʦʚʪʝʮʴ ʧʦʚʟʫʯʠʡ, ʤʘʪʠ ʡ ʤʘʯʫʭʘ, ʨʽʟʥʽ ʚʠʜʠ ʭʚʦʱʘ; 

-ʛʽʜʨʦʬʽʪʠ ï ʨʦʩʣʠʥʠ ʤʽʣʢʦʚʦʜʴ ʪʘ ʧʨʠʙʝʨʝʞʥʠʭ ʩʤʫʛ ʚʦʜʦʡʤ, ʤʘʶʪʴ 

ʪʝʤʥʦ-ʟʝʣʝʥʝ ʣʠʩʪʷ ʪʘ ʪʦʚʩʪʽ ʩʦʢʦʚʠʪʽ ʩʪʝʙʣʘ; ʜʫʞʝ ʚʦʣʦʛʠʡ ˇʨʫʥʪ ʦʙʠʨʘʶʪʴ 

ʧʦʣʴʦʚʠʮʷ ʛʽʛʘʥʪʩʴʢʘ, ʨʦʛʽʟ ʚʫʟʴʢʦʣʠʩʪʠʡ, ʦʩʦʢʘ ʜʝʨʥʠʩʪʘ ʡ ʧʫʭʠʨʯʘʩʪʘ, ʢʦʤʠʰ 

ʣʽʩʦʚʠʡ ʡ ʫʢʦʨʽʥʣʠʚʠʡ. 

-ʛʽʜʘʪʦʬʽʪʠ ï ʚʦʜʥʽ ʨʦʩʣʠʥʠ, ʷʢʽ ʙʽʣʴʰʦʶ ʯʘʩʪʠʥʦʶ ʘʙʦ ʧʦʚʥʽʩʪʶ 

ʟʘʥʫʨʝʥʽ ʫ ʚʦʜʫ (ʝʣʦʜʝʷ ʢʘʥʘʜʩʴʢʘ, ʨʜʝʩʥʠʢ ʧʣʘʚʘʶʯʠʡ, ʚʘʣʽʩʥʝʨʽʷ ʩʧʽʨʘʣʴʥʘ, 

ʣʘʪʘʪʪʷ ʙʽʣʝ, ʛʣʝʯʠʢʠ ʞʦʚʪʽ).  

ʐʢʘʣʘ ʚʠʙʘʛʣʠʚʦʩʪʽ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʜʦ ʚʦʣʦʛʠ ʨʦʟʨʦʙʣʝʥʘ 

ʇ.ʉ. ʇʦʛʨʝʙʥʷʢʦʤ (ʪʘʙʣ. 12).   

ʊʘʙʣʠʮʷ 12. ʐʢʘʣʘ ʚʠʤʦʛʣʠʠʚʦʩʪʽ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʜʦ ʚʦʣʦʛʠ 

 (ʟʘ ʇʦʛʨʝʙʥʷʢʦʤ, 1968) 

ɻʨʫʧʠ ʨʦʩʣʠʥ ɼʝʨʝʚʥʽ ʧʦʨʦʜʠ 

0. 

ʋʣʴʪʨʘʢʩʝʨʦʬʽʪʠ 

ʉʘʢʩʘʫʣ, ʬʽʩʪʘʰʢʘ, ʷʣʽʚʮʽ, ʜʫʙ ʢʦʨʢʦʚʠʡ, ʜʫʙ ʧʫʭʥʘʩʪʠʡ, 

ʛʨʘʙʠʥʥʠʢ 

1. ʂʩʝʨʦʬʽʪʠ 

ʉʦʩʥʘ ʟʚʠʯʘʡʥʘ, ʩʦʩʥʘ ʢʨʠʤʩʴʢʘ, ʩʦʩʥʘ ɹʘʥʢʩʘ, ʘʡʣʘʥʪ, ʘʙʨʠʢʦʩ, 

ʚôʷʟ ʜʨʽʙʥʦʣʠʩʪʠʡ, ʩʢʫʤʧʽʷ,ʤʘʩʣʠʥʢʘ, ʦʙʣʽʧʠʭʘ, ʩʪʝʧʦʚʽ ʢʫʱʽ, 

ʛʨʫʰʘ ʣʦʭʦʣʠʩʪʘ, ʩʘʤʰʠʪ, ʚʝʨʙʘ ʰʝʣʶʛʘ, ʛʨʘʥʘʪʥʠʢ, ʧʦʥʮʠʨʫʩ 

2. ʂʩʝʨʦʤʝʟʦʬʽʪʠ 

ɼʫʙ ʟʚʠʯʘʡʥʠʡ, ʜʫʙ ʩʠʜʷʯʝʢʚʽʪʥʠʡ, ʛʣʝʜʠʯʽʷ, ʯʦʨʥʦʢʣʝʥ, ʢʣʝʥ 

ʧʦʣʴʦʚʠʡ, ʢʣʝʥ ʛʦʩʪʨʦʣʠʩʪʠʡ, ʙʝʨʝʢʘ, ʛʨʫʰʘ ʟʚʠʯʘʡʥʘ, ʙʝʨʝʩʪ, 

ʯʝʨʝʰʥʷ, ʷʙʣʫʥʷ 

3.ʄʝʟʦʬʽʪʠ 

ʃʠʧʘ, ʙʫʢ, ʛʨʘʙ, ʷʩʝʥ, ʛʦʨʽʭʠ, ʤʦʜʨʠʥʘ, ʛʽʨʢʦʢʘʰʪʘʥ ʟʚʠʯʘʡʥʠʡ, 

ʢʘʰʪʘʥ ʾʩʪʽʚʥʠʡ, ʙʝʨʝʟʘ ʧʦʚʠʩʣʘ, ʽʣʴʤ, ʦʩʠʢʘ, ʣʽʱʠʥʘ, ʙʫʟʠʥʘ, 

ʩʦʩʥʘ ʢʝʜʨʦʚʘ, ʩʦʩʥʘ ɺʝʡʤʫʪʦʚʘ, ʷʣʠʮʷ, ʜʫʛʣʘʩʽʷ, ʙʘʨʭʘʪ 

ʘʤʫʨʩʴʢʠʡ,  

4. ʄʝʟʦʛʽʛʨʦʬʽʪʠ 

ɺôʷʟ, ʢʨʫʰʠʥʘ ʣʘʤʢʘ, ʯʝʨʝʤʭʘ, ʙʝʨʝʟʘ ʧʫʭʥʘʩʪʘ, ʦʩʦʢʽʨ, ʚʝʨʙʘ 

ʢʦʟʷʯʘ, ʚʝʨʙʘ ʣʘʤʢʘ, ʚʝʨʙʘ ʩʽʨʘ, ʚʽʣʴʭʘ ʩʨʽʙʣʷʩʪʘ, ʧʪʝʨʦʢʘʨʽʷ, 

ʘʡʚʘ 

5. ɻʽʛʨʦʬʽʪʠ 
ɹʦʣʦʪʥʠʡ ʝʢʦʪʠʧ ʷʩʝʥʘ, ʚʝʨʙʘ ʚʫʭʘʪʘ, ʚʝʨʙʘ ʩʽʨʘ, ʚʝʨʙʘ 

ʣʘʧʣʘʥʜʩʴʢʘ, ʚʽʣʴʭʘ ʯʦʨʥʘ, ʢʠʧʘʨʠʩ ʙʦʣʦʪʷʥʠʡ, ʙʝʨʝʟʘ ʢʘʨʣʠʢʦʚʘ,  
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ʆ.ʃ.ɹʝʣʴʛʘʨʜ (1971) ʟʘʧʨʦʧʦʥʫʚʘʚ ʰʢʘʣʫ ʚʽʜʥʦʰʝʥʥʷ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʜʦ 

ʚʦʣʦʛʠ ʜʣʷ ʩʪʝʧʦʚʦʾ ʟʦʥʠ ʋʢʨʘʾʥʠ (ʪʘʙʣ.13). 

 

ʊʘʙʣʠʮʷ 13. ʐʢʘʣʘ ʚʽʜʥʦʰʝʥʥʷ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʜʦ ʚʦʣʦʛʠ 

( ʟʘ ɹʝʣʴʛʘʨʜʦʤ, 1971) 

ɻʨʫʧʠ ʨʦʩʣʠʥ ɼʝʨʝʚʥʽ ʧʦʨʦʜʠ 

1. ʂʩʝʨʦʬʽʪʠ 
ʉʦʩʥʘ ʢʨʠʤʩʴʢʘ, ʩʦʩʥʘ ʟʚʠʯʘʡʥʘ, ʛʣʝʜʠʯʽʷ, ʘʢʘʮʽʷ ʙʽʣʘ, ʤʘʩʣʠʥʢʘ,  

ʘʡʣʘʥʪ, ʩʢʫʤʧʽʷ, ʜʫʙ ʧʫʭʥʘʩʪʠʡ, ʪʘʤʘʨʠʢʩ, ʷʣʽʚʝʮʴ ʚʽʨʛʽʥʩʴʢʠʡ 

2. ʄʝʟʦʢʩʝʨʦʬʽʪʠ 
ɹʝʨʝʩʪ (ʧʨʦʙʢʦʚʘ ʬʦʨʤʘ), ʰʠʧʰʠʥʘ ʩʦʙʘʯʘ, ʢʨʫʰʠʥʘ ʧʨʦʥʦʩʥʘ,  

ʤʠʛʜʘʣʴ ʩʪʝʧʦʚʠʡ, ʚʠʰʥʷ ʩʪʝʧʦʚʘ, ʪʝʨʝʥ 

3. ʂʩʝʨʦʤʝʟʦʬʽʪʠ 
ɼʫʙ ʟʚʠʯʘʡʥʠʡ, ʙʝʨʝʩʪ, ʛʨʫʰʘ, ʧʘʢʣʝʥ, ʯʦʨʥʦʢʣʝʥ, ʷʩʝʥ 

ʟʚʠʯʘʡʥʠʡ (ʩʫʭʦʜʽʣʴʥʠʡ ʝʢʦʪʠʧ), ʷʙʣʫʥʽ 

4. ʄʝʟʦʬʽʪʠ 

ɻʨʘʙ, ʣʽʱʠʥʘ, ʣʠʧʘ ʜʨʽʙʥʦʣʠʩʪʘ, ʽʣʴʤ, ʢʣʝʥ ʛʦʩʪʨʦʣʠʩʪʠʡ, ʢʘʣʠʥʘ 

ʛʦʨʜʦʚʠʥʘ, ʙʨʫʩʣʠʥʘ ʻʚʨʦʧʝʡʩʴʢʘ ʽ ʙʦʨʦʜʘʚʯʘʩʪʘ, ʩʦʩʥʘ 

ɺʝʡʤʫʪʦʚʘ, ʤʦʜʨʠʥʘ ʩʠʙʽʨʩʴʢʘ,  ʢʣʝʥ ʷʚʽʨ 

5. ʄʝʟʦʛʽʛʨʦʬʽʪʠ 
ʊʦʧʦʣʽ ʯʦʨʥʘ ʽ ʙʽʣʘ, ʦʩʠʢʘ, ʙʝʨʝʟʘ ʧʫʭʥʘʩʪʘ, ʚôʷʟ, ʢʨʫʰʠʥʘ ʣʘʤʢʘ, 

ʙʫʟʠʥʘ ʯʦʨʥʘ, ʢʘʣʠʥʘ ʟʚʠʯʘʡʥʘ 

6. ɻʽʛʨʦʬʽʪʠ 
ɺʝʨʙʘ ʙʽʣʘ, ʣʘʤʢʘ, ʪʨʠʪʠʯʠʥʢʦʚʘ ʽ ʩʽʨʘ, ʚʽʣʴʭʘ ʯʦʨʥʘ, ʯʝʨʝʤʭʘ, 

ʷʩʝʥ ʟʚʠʯʘʡʥʠʡ (ʙʦʣʦʪʥʠʡ ʝʢʦʪʠʧ) 

 

ɯʩʥʫʻ ʪʘʢʦʞ ʨʦʟʧʦʜʽʣ ʨʦʩʣʠʥ ʥʘ ʛʨʫʧʠ ʟʘ ʾʭ ʚʽʜʥʦʰʝʥʥʷʤ ʜʦ ʩʪʘʥʫ ʚʦʣʦʛʠ ʚ 

ˇʨʫʥʪʽ.  

1. ʌʨʝʘʪʦʬʽʪʠ ï ʨʦʩʣʠʥʠ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʚʦʜʦʥʦʩʥʠʤʠ ʛʦʨʠʟʦʥʪʘʤʠ. ɺʦʥʠ 

ʤʘʶʪʴ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʫ ʢʦʨʝʥʝʚʫ ʩʠʩʪʝʤʫ, ʱʦ ʜʦʩʷʛʘʻ 5ï30 ʤ. ʅʘʧʨʠʢʣʘʜ, ʫ 

ʩʦʣʦʜʢʠ ʛʦʣʦʾ ʾʾ ʜʦʚʞʠʥʘ ʩʪʘʥʦʚʠʪʴ 5ï10 ʤ, ʫ ʩʝʨʝʜʥʴʦʘʟʽʘʪʩʴʢʠʭ ʪʘʤʘʨʠʢʩʽʚ ï

ʜʦ 7 ʤ, ʘ ʯʦʨʥʦʛʦ ʩʘʢʩʘʫʣʘ ï 25 ʤ.  

2. ʆʤʙʨʦʬʽʪʠ ï ʨʦʩʣʠʥʠ, ʱʦ ʽʩʥʫʶʪʴ ʟʘ ʨʘʭʫʥʦʢ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ. 

ɺʦʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʜʫʞʝ ʨʦʟʛʘʣʫʞʝʥʦʶ ʩʠʩʪʝʤʦʶ ʧʦʚʝʨʭʥʝʚʠʭ ʢʦʨʝʥʽʚ, ʷʢʽ ʧʽʜ 

ʯʘʩ ʦʧʘʜʽʚ ʰʚʠʜʢʦ ʚʩʤʦʢʪʫʶʪʴ ʚʦʜʫ. ɼʦ ʮʽʻʾ ʛʨʫʧʠ ʚʽʜʥʦʩʠʪʴʩʷ ʙʘʛʘʪʦ 

ʩʫʢʫʣʝʥʪʽʚ. 

3. ʊʨʠʭʦʛʽʜʨʦʬʽʪʠ ï ʨʦʩʣʠʥʠ, ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʷʢʠʭ  ʧʝʨʰ ʟʘ ʚʩʝ ʟʘʣʝʞʠʪʴ  

ʚʽʜ ʢʘʧʽʣʷʨʥʦʾ ʚʦʜʠ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. ɺʦʥʠ ʟʘʟʚʠʯʘʡ ʤʘʶʪʴ ʢʦʨʝʥʝʚʽ ʩʠʩʪʝʤʠ 

ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʪʠʧʫ ʽ ʧʦʻʜʥʫʶʪʴ ʨʠʩʠ ʬʨʝʘʪʦʬʽʪʽʚ ʽ ʦʤʙʨʦʬʽʪʽʚ. 
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3.1.2. ʆʮʽʥʢʘ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ ʨʦʩʣʠʥ ʟʘ ʝʢʦʣʦʛʽʯʥʠʤʠ ʰʢʘʣʘʤʠ 

 

ɽʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʩʝʨʝʜʦʚʠʱʘ ʟʘ ʰʢʘʣʘʤʠ ʃ.ɻ. ʈʘʤʝʥʩʴʢʦʛʦ 

ʅʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʙʘʛʘʪʦ ʰʢʘʣ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʘʙʦ 

ʝʢʦʤʦʨʬʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʨʷʜʢʦʚʦʛʦ ʥʦʤʝʨʘ ʨʝʞʠʤʫ ʚ ʰʢʘʣʽ ʬʘʢʪʦʨʘ 

(ʦʜʥʦʟʥʘʯʥʽ ʚʠʤʽʨʠ), ʘʙʦ ʘʤʧʣʽʪʫʜʫ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʚʠʜʽʚ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʫ ʾʾ 

ʢʨʘʡʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ (ʜʚʦʟʥʘʯʥʽ ʚʠʤʽʨʠ). ʌʽʪʦʽʥʜʠʢʘʮʽʡʥʽ ʰʢʘʣʠ ʥʘʡʧʦʚʥʽʰʝ 

ʚʠʢʣʘʜʝʥʽ ʚ ʩʧʝʮʽʘʣʴʥʠʭ ʤʦʥʦʛʨʘʬʽʷʭ (ʈʘʤʝʥʩʴʢʠʡ ʪʘ ʽʥ., 1956; ʎʘʮʝʥʢʽʥ, 1967, 

1970; ʎʘʮʝʥʢʽʥ ʪʘ ʽʥ., 1974; ʎʘʮʝʥʢʽʥ, ʂʘʩʘʯ, 1970; ʎʠʛʘʥʦʚ 1978, 1983; 

Ellenberg, 1979; Zalyomi et al., 1966; Landolt, 1972; Zarzycki, 1984; Frank, Klotz, 

1990 ʪʘ ʽʥ.). ʋ ʜʦʜʘʪʢʫ 2 ʥʘʚʝʜʝʥʽ  ʜʦʚʽʜʢʦʚʽ ʤʘʪʝʨʽʘʣʠ ʜʦ ʪʘʙʣʠʮʴ ɼ.ʄ 

ʎʠʛʘʥʦʚʘ, ɻ. ɽʣʣʝʥʙʝʨʛʘ, ɽ. ʃʘʥʜʦʣʴʪʘ, ɽ. ʃʘʥʜʦʣʴʪʘ ï ʊ. ɿʘʞʠʮʴʢʦʛʦ. ɿʘ ʮʠʤʠ 

ʰʢʘʣʘʤʠ ʗ.ʇ. ɼʽʜʫʭʦʤ ʽ ʇ.ɻ. ʇʣʶʪʘ (1994) ʩʪʚʦʨʶʚʘʣʘʩʷ ʙʘʟʘ ʜʘʥʠʭ 

ʝʢʦʣʦʛʽʯʥʠʭ ʘʤʧʣʽʪʫʜ ʬʣʦʨʠ ʋʢʨʘʾʥʠ. 

ʈʦʟʨʦʙʣʝʥʽ ʃ.ɻ. ʈʘʤʝʥʩʢʠʤ ʝʢʦʣʦʛʽʯʥʽ ʰʢʘʣʠ ʪʘ ʬʦʨʤʫʣʠ ʜʦʟʚʦʣʷʶʪʴ 

ʧʨʦʚʦʜʠʪʠ ʝʢʦʣʦʛʽʯʥʫ ʦʮʽʥʢʫ ʤʽʩʮʝʟʨʦʩʪʘʥʴ ʟʘ ʨʦʩʣʠʥʥʠʤ ʧʦʢʨʦʚʦʤ. ɼʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʬʦʨʤʫʣ ʨʦʩʣʠʥ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʧʦʥʘʜ 20 ʪʠʩʷʯ 

ʛʝʦʙʦʪʘʥʽʯʥʠʭ ʦʧʠʩʽʚ, ʚʠʢʦʥʘʥʠʭ ʚ ʦʩʥʦʚʥʦʤʫ ʚ ʻʚʨʦʧʝʡʩʴʢʽʡ ʯʘʩʪʠʥʽ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʤʽʩʮʝʧʝʨʝʙʫʚʘʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʨʦʩʣʠʥʥʦʛʦ ʫʛʨʫʧʦʚʘʥʥʷ ʃ.ɻ. ʈʘʤʝʥʩʢʠʡ ʟʘʧʨʦʧʦʥʫʚʘʚ ʜʚʘ ʤʝʪʦʜʠ: ʤʝʪʦʜ 

ʟʘʨʫʙʦʢ ʽ ʤʝʪʦʜ ʦʙʤʝʞʝʥʴ. 

ʄʝʪʦʜ ʟʘʨʫʙʦʢ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʨʠʚʠʭ ʟʘʣʝʞʥʦʩʪʽ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʚʠʜʽʚ ʚʽʜ ʬʘʢʪʦʨʽʚ ʩʝʨʝʜʦʚʠʱʘ. ʊʘʢʽ ʢʨʠʚʽ ʚʠʢʨʝʩʣʶʶʪʴʩʷ ʜʣʷ ʚʩʽʭ 

ʚʠʜʽʚ ʫʛʨʫʧʦʚʘʥʥʷ, ʽ ʥʘ ʢʦʞʥʽʡ ʢʨʠʚʽʡ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʪʦʯʢʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʥʽ 

ʨʷʩʥʦʩʪʽ ʚʠʜʫ ʚ ʜʘʥʦʤʫ ʦʧʠʩʽ. ʊʦʯʢʫ, ʱʦ ʧʦʢʘʟʫʻ ʚʝʣʠʯʠʥʫ ʨʷʩʥʦʩʪʽ, ʥʘʟʠʚʘʶʪʴ 

çʟʘʨʫʙʢʦʶè. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʜʣʷ ʜʘʥʦʾ ʨʦʩʣʠʥʠ ʧʽʜʭʦʜʠʪʴ ʟʘʟʥʘʯʝʥʘ ʟʘʨʫʙʢʦʶ 

ʩʪʫʧʽʥʴ ʟʚʦʣʦʞʝʥʥʷ ʘʙʦ ʽʥʰʦʛʦ ʬʘʢʪʦʨʘ. ʇʦʪʽʤ ʚʠʧʠʩʫʶʪʴ ʟʥʘʯʝʥʥʷ ʟʘʨʫʙʦʢ ʫ 

ʨʘʥʞʠʨʫʚʘʥʠʡ ʨʷʜ, ʤʝʜʽʘʥʘ ʷʢʦʛʦ ʧʨʠʡʤʘʻʪʴʩʷ ʟʘ ʩʪʫʧʽʥʴ ʬʘʢʪʦʨʘ, ʱʦ 

ʰʫʢʘʻʪʴʩʷ.  

ʄʝʪʦʜ ʟʘʨʫʙʦʢ ʥʘ ʢʨʠʚʠʭ ʽ ʡʦʛʦ ʪʘʙʣʠʯʥʘ ʤʦʜʠʬʽʢʘʮʽʷ ʜʫʞʝ ʛʨʦʤʽʟʜʢʽ ʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʧʦʯʘʪʢʦʚʽʡ ʨʦʟʨʦʙʮʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʷʜʫ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ. 

ʂʦʣʠ ʩʪʚʦʨʝʥʽ ʝʢʦʣʦʛʽʯʥʽ ʬʦʨʤʫʣʠ ʩʪʦʩʦʚʥʦ ʢʦʞʥʦʾ ʨʦʩʣʠʥʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʤʝʪʦʜ ʦʙʤʝʞʝʥʴ. ʇʨʠʥʮʠʧ ʡʦʛʦ ʪʘʢʠʡ ʞʝ ʷʢ ʽ ʤʝʪʦʜʫ ʟʘʨʫʙʦʢ. ʉʧʦʯʘʪʢʫ 

ʚʠʧʠʩʫʶʪʴ ʜʚʘ ʨʘʥʞʦʚʘʥʽ ʨʷʜʠ ʦʙʤʝʞʫʚʘʣʴʥʠʭ ʩʪʫʧʝʥʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʨʷʩʥʦʩʪʽ ʚʠʜʽʚ ʚ ʫʛʨʫʧʦʚʘʥʴ: ʧʝʨʰʠʡ (çʚʽʜè) ï ʨʷʜ ʫ ʧʦʨʷʜʢʫ ʩʧʘʜʘʥʥʷ ʟʥʘʯʝʥʴ 

ʦʙʤʝʞʫʚʘʣʴʥʠʭ ʩʪʫʧʝʥʽʚ ʟ ʙʦʢʫ ʥʘʡʙʽʣʴʰ ʚʦʣʦʛʠʭ ʘʤʧʣʽʪʫʜ ʜʦ ʩʫʭʠʭ ï ʩʫʭʝ 
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ʢʨʠʣʦ ʨʷʜʫ, ʜʨʫʛʠʡ (çʜʦè) ï ʨʷʜ ʫ ʧʦʨʷʜʢʫ ʟʨʦʩʪʘʥʥʷ ʦʙʤʝʞʫʚʘʣʴʥʠʭ ʩʪʫʧʝʥʽʚ ʟ 

ʙʦʢʫ ʥʘʡʙʽʣʴʰ ʩʫʭʠʭ ʘʤʧʣʽʪʫʜ ʜʦ ʚʦʣʦʛʠʭ ï ʚʦʣʦʛʝ ʢʨʠʣʦ ʨʷʜʫ. 

ɸ.ɼ. ɹʫʣʦʭʦʚ ʷʢ ʧʨʠʢʣʘʜ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʝʨʝʜʥʴʦʛʦ ʙʘʣʘ ʚʠʨʘʞʝʥʦʩʪʽ 

ʬʘʢʪʦʨʘ ʥʘʜʘʻ ʦʧʠʩ ʙʦʣʦʪʥʦʪʦʥʢʦʥʽʛʦʚʦ-ʣʫʯʥʦʣʽʩʦʭʚʦʩʪʦʚʦʾ ʣʫʢʠ (ʪʘʙʣ. 14).  

 

ʊʘʙʣʠʮʷ 14. ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ ʩʝʨʝʜʥʴʦʛʦ ʙʘʣʘ ʚʠʨʘʞʝʥʦʩʪʽ ʬʘʢʪʦʨʘ 

ʟʘ ʰʢʘʣʘʤʠ ʈʘʤʝʥʩʴʢʦʛʦ 

ʅʘʟʚʘ ʨʦʩʣʠʥ ʇʨʦʝʢʪʠʚʥʝ 

ʧʦʢʨʠʪʪʷ % 

ɸʤʧʣʽʪʫʜʘ 

 ʟʚʦʣʦʞʝʥʥʷ 

ʃʠʩʦʭʚʽʩʪ ʣʫʯʥʠʡ 35 66 ï 77 

ʊʦʥʢʦʥʽʛ ʙʦʣʦʪʥʠʡ 40 87 ï 90 

ʑʫʯʥʠʢ ʜʝʨʥʠʩʪʠʡ 1 66 ï89 

ʄʽʪʣʠʮʷ ʩʦʙʘʯʘ 2,5 78 ï 95 

ʆʩʦʢʘ ʨʘʥʥʷ 0,3 48 ï 86 

ʂʦʥʶʰʠʥʘ ʣʫʯʥʘ 3,5 55 ï 77 

ɼʟʚʽʥʝʮʴ ʚʝʩʥʷʥʠʡ 5 49 ï 70 

ɾʦʚʪʝʮʴ ʧʦʚʟʫʯʠʡ 1,5 72 ï 92 

ɾʛʫʥ-ʢʦʨʽʥʴ ʩʫʤʥʽʚʥʠʡ 3,5 77 ï 99 

ʂʫʣʴʙʘʙʘ ʦʩʽʥʥʷ 2,5 54 ï 74 

ʌʽʘʣʢʘ ʩʦʙʘʯʘ 3 61 ï 69 

ʈʫʪʚʠʮʷ ʩʚʽʪʣʘ 0,3 63 ï 95 

ɻʦʨʠʮʚʽʪ ʟʦʟʫʣʠʥ 0,2 60 ï 98 

ɺʦʣʦʰʢʘ ʣʫʯʥʘ 1,5 55 ï 72 

ʇʝʨʩʪʘʯ ʛʫʩʷʯʠʡ 0,2 58 ï 90 

ɻʘʜʶʯʥʠʢ ʚôʷʟʦʣʠʩʪʠʡ 0,1 18 - 100 

ʇʽʜʤʘʨʝʥʥʠʢ ʙʦʣʦʪʥʠʡ 0,2 57 ï 97 

ʆʩʦʢʘ ʣʠʩʷʯʘ 0,1 75 ï 100 

ʆʩʦʢʘ ʟʘʷʯʘ 0,2 64 ï 87 

ʇʽʜʤʘʨʝʥʥʠʢ ʧʽʚʥʽʯʥʠʡ 0,1 58 ï75 

ɾʦʚʪʝʮʴ ʾʜʢʠʡ 0,1 53 ï 98 

ɺʝʨʙʦʟʽʣʣʷ ʟʚʠʯʘʡʥʝ 0,1 76 ï 106 

  

ɿ ʦʧʠʩʫ ʦʪʨʠʤʫʻʤʦ ʜʚʘ ʨʷʜʠ ʦʙʤʝʞʫʚʘʣʴʥʠʭ ʩʪʫʧʝʥʽʚ: 

ʚʽʜ 106 

  

100 100 99 98 98 95 95 92 90 90 89 87 86 77 77 75 74 72 70 69 

ʜʦ 48 

  

49 53 54 55 56 57 57 58 60 61 63 64 66 66 72 75 76 77 78 87 

 

ʇʝʨʝʢʨʠʪʪʷ ʮʠʭ ʜʚʦʭ ʨʷʜʽʚ ʦʙʤʝʞʫʚʘʣʴʥʠʭ ʩʪʫʧʝʥʽʚ ʚʽʜʙʫʣʦʩʷ ʫ ʩʪʫʧʝʥʷ 

75. ɿʥʘʯʠʪʴ ʩʪʫʧʝʥʴ ʟʚʦʣʦʞʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 75. ʇʨʘʚʦʨʫʯ ʚʽʜ ʥʝʾ 

ʨʦʟʪʘʰʦʚʘʥʽ ʩʪʫʧʝʥʽ 74 ʽ 76. ɺʦʥʠ ʜʘʶʪʴ ʪʘʢʝ ʞ ʯʠʩʣʦ (74 + 76): 2 = 75. ɿʣʽʚʘ 

ʨʦʟʪʘʰʦʚʘʥʽ ʩʪʫʧʝʥʽ (77 + 72): 2 = 74,5, ʚʦʥʠ ʜʘʶʪʴ ʟʥʘʯʝʥʥʷ, ʙʣʠʟʴʢʝ ʜʦ 
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ʦʪʨʠʤʘʥʦʛʦ ʨʽʰʝʥʥʷ. ʄʽʩʮʝʧʝʨʝʙʫʚʘʥʥʷ ʮʴʦʛʦ ʫʛʨʫʧʦʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʷʢ 

ʚʦʣʦʛʦʣʫʯʥʝ (64ï76). ʋ ʧʨʘʢʪʠʯʥʽʡ ʨʦʙʦʪʽ ʥʝ ʦʙʦʚ'ʷʟʢʦʚʦ ʚʠʧʠʩʫʚʘʪʠ ʚʩʽ 

ʩʪʫʧʝʥʽ çʚʽʜè ʽ çʜʦè. ɼʦʩʠʪʴ ʚʠʧʠʩʘʪʠ 5ï6 ʧʘʨ ʩʪʫʧʝʥʽʚ, ʪʠʭ, ʷʢʽ ʜʘʶʪʴ ʨʽʰʝʥʥʷ. 

ʋ ʥʘʰʦʤʫ ʧʨʠʢʣʘʜʽ çʚʽʜè ï 77ï70 ʽ çʜʦè ï 66ï78. ʊʘʢʠʤ ʞʝ ʰʣʷʭʦʤ ʚʠʟʥʘʯʘʶʪʴ 

ʽʥʜʝʢʩʠ ʽ ʟʘ ʽʥʰʠʤʠ ʬʘʢʪʦʨʘʤʠ. ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜ ʦʙʤʝʞʫʚʘʣʴʥʠʭ ʨʷʜʽʚ ʟʘ 

ʰʢʘʣʦʶ ʙʘʛʘʪʩʪʚʘ ˇʨʫʥʪʫ: 

  

ʚʽʜ ... 15 14 13 12 9 9 8 8 5 

ʜʦ ... 6 7 9 12 13 13 14 17 19 

  

ʇʝʨʝʢʨʠʪʪʷ ʨʷʜʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʩʪʫʧʝʥʽ 12. ɺʦʥʘ ʽ ʧʨʠʡʤʘʻʪʴʩʷ ʟʘ 

ʨʽʰʝʥʥʷ. ʇʨʘʚʦʨʫʯ ʽ ʣʽʚʦʨʫʯ ʚʽʜ ʥʝʾ ʧʘʨʘ ʮʠʬʨ ʜʘʻ ʩʫʤʫ 22, ʘ ʩʪʫʧʝʥʽ ʙʘʛʘʪʩʪʚʘ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʷʢ 11. ʉʝʨʝʜʥʻ ʯʠʩʣʦ ʟ ʪʨʴʦʭ ʧʘʨ 11,5. ʈʽʟʥʠʮʷ ʚ ʩʪʫʧʝʥʽ 0,5 ʥʝ 

ʤʘʻ ʽʩʪʦʪʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʪʘʢ ʷʢ ʦʙʠʜʚʘ ʽʥʜʝʢʩʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʦʩʠʪʴ ʙʘʛʘʪʠʤ 

ˇʨʫʥʪʘʤ (ʩʪʫʧʝʥʽ 10ï13 ʟʘ ʰʢʘʣʘʤʠ ʈʘʤʝʥʩʴʢʦʛʦ). ʆʪʞʝ, ʨʝʘʣʴʥʦ ʜʦʩʷʛʘʻʤʘ 

ʪʦʯʥʽʩʪʴ ʽʥʜʠʢʘʮʽʾ ʟʘ ʰʢʘʣʘʤʠ ʥʝ ʧʝʨʝʚʠʱʫʻ 5 Ñ 1 ʙʘʣ.   

 

ɽʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʩʝʨʝʜʦʚʠʱʘ ʟʘ ʰʢʘʣʘʤʠ ɻ. ɽʣʣʝʥʙʝʨʛʘ 

ʐʢʘʣʠ ɻ. ɽʣʣʝʥʙʝʨʛʘ, ʷʢ ʽ ʚʩʽ ʦʧʪʠʤʫʤʥʽ ʰʢʘʣʠ, ʧʦʙʫʜʦʚʘʥʽ ʟʘ ʪʘʢʠʤ 

ʧʨʠʥʮʠʧʦʤ: 1 ʙʘʣ ʟʘʚʞʜʠ ʚʠʨʘʞʘʻ ʥʘʡʤʝʥʰʝ, ʘ 12 ï ʥʘʡʚʠʱʝ ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʘ. 

ɻ. ɽʣʣʝʥʙʝʨʛ ʚʠʜʽʣʷʻ ʝʚʨʠʪʦʧʥʽ ʚʠʜʠ ʚ ʦʢʨʝʤʫ ʢʘʪʝʛʦʨʽʶ, ʧʦʟʥʘʯʝʥʫ ʟʥʘʢʦʤ çʭè. 

ʊʘʢʽ ʚʠʜʠ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʦʮʽʥʮʽ ʤʽʩʮʝʧʝʨʝʙʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ 

ʽʥʜʠʢʘʪʦʨʥʦʾ ʮʽʥʥʽʩʪʶ ʥʝ ʚʦʣʦʜʽʶʪʴ. 

ɽʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʤʽʩʮʝʧʝʨʝʙʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʢʘʣ ɻ. ɽʣʣʝʥʙʝʨʛʘ 

ʧʨʦʚʦʜʠʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ʋ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʨʦʙʠʪʴʩʷ ʛʝʦʙʦʪʘʥʽʯʥʠʡ 

ʦʧʠʩ ʬʽʪʦʮʝʥʦʟʫ ʘʙʦ ʩʝʨʽʷ ʦʧʠʩʽʚ. ʉʪʫʧʽʥʴ ʢʽʣʴʢʽʩʥʦʾ ʫʯʘʩʪʽ (ʨʷʩʥʽʩʪʴ ʘʙʦ 

ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ) ʢʦʞʥʦʛʦ ʚʠʜʫ ʦʮʽʥʶʻʪʴʩʷ ʚ ʙʘʣʘʭ ʥʘ ʧʨʦʙʥʦʤʫ 

ʤʘʡʜʘʥʯʠʢʫ ʟʘ ʰʢʘʣʦʶ ɹʨʘʫʥ-ɹʣʘʥʢʝ: 

5 ï ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ ʙʽʣʴʰʝ 75 %; 

4 ï ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ ï 50ï75 %; 

3 ï ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ ï 25ï50 %; 

2 ï ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ ï 5ï25 %; 

1 ï ʦʩʦʙʠʥʠ ʚʠʜʫ ʯʠʩʣʝʥʥʽ, ʘʣʝ ʧʦʢʨʠʪʪʷ ʜʦ 5 %. 

+ ï ʦʩʦʙʠʥʠ ʚʠʜʫ ʨʦʟʨʽʜʞʝʥʽ, ʧʦʢʨʠʪʪʷ ʜʦ 1 %. 

ɻ ï ʜʫʞʝ ʨʽʜʢʦ, ʥʝ ʙʽʣʴʰʝ 4 ʧʨʠʤʽʨʥʠʢʽʚ ʥʘ ʤʘʡʜʘʥʯʠʢʫ. 

ɼʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʧʨʦʩʪʘʚʣʷʻʪʴʩʷ ʙʘʣ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʬʘʢʪʦʨʫ ʘʙʦ ʞ 

ʛʨʫʧʠ ʬʘʢʪʦʨʽʚ. ɹʘʣʴʥʽ ʦʮʽʥʢʠ, ʱʦ ʧʦʢʘʟʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʚʠʜʽʚ ʟʘ ʰʢʘʣʦʶ 
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ɹʨʘʫʥ-ɹʣʘʥʢʝ (ʧʨʠ ʮʴʦʤʫ ʙʘʣ + ʧʨʠʡʤʘʻʪʴʩʷ ʟʘ 1. ʇʝʨʝʤʥʦʞʫʶʪʴʩʷ ʥʘ ʙʘʣʠ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʽʜʥʦʰʝʥʥʷ ʚʠʜʽʚ ʜʦ ʝʢʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ. ʆʪʨʠʤʘʥʽ ʮʠʬʨʠ 

ʧʽʜʩʫʤʦʚʫʶʪʴʩʷ. ʉʫʤʫ, ʦʪʨʠʤʘʥʫ ʚʽʜ ʤʥʦʞʝʥʥʷ ʙʘʣʽʚ, ʜʽʣʷʪʴ ʥʘ ʩʫʤʫ ʙʘʣʴʥʠʭ 

ʦʮʽʥʦʢ ʚʩʽʭ ʚʠʜʽʚ ʚ ʦʧʠʩʽ ʰʢʘʣʠ ɹʨʘʫʥ-ɹʣʘʥʢʝ ʽ ʦʪʨʠʤʫʶʪʴ ʩʝʨʝʜʥʽʡ ʙʘʣ 

ʚʠʨʘʞʝʥʦʩʪʽ ʬʘʢʪʦʨʫ.  

ɺʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʙʘʣʫ ʨʦʙʠʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

ˢ
˗ˢ Ễ ˗ˢ

˗ ˗ ˗ Ễ ˗

В˗ˢ

Вˢ
, 

ʜʝ ʍ ï ʩʝʨʝʜʥʽʡ ʙʘʣ ʚʠʨʘʞʝʥʦʩʪʽ ʬʘʢʪʦʨʘ; ʂ1ïʂn ï ʙʘʣʠ ʚʠʜʽʚ ʟʘ 

ʰʢʘʣʦʶ ɹʨʘʫʥ-ɹʣʘʥʢʝ, ʍ1ïʍn ï ʙʘʣʠ ʟʘ ʝʢʦʣʦʛʽʯʥʠʤʠ ʰʢʘʣʘʤʠ. 

 

ʊʘʙʣʠʮʷ 15. ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ ʩʝʨʝʜʥʴʦʛʦ ʙʘʣʘ ʚʠʨʘʞʝʥʦʩʪʽ 

ʝʢʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʟʘ ʰʢʘʣʘʤʠ ɻ. ɽʣʣʝʥʙʝʨʛʘ 

 

 

ʅʘʟʚʘ ʚʠʜʽʚ 

ʈʷʩʥʽʩʪʴ 

ʟʘ ɹʨʘʫʥ-

ɹʣʘʥʢʝ 

ɿʥʘʯʝʥʥʷ 

ʟʘ ʰʢʘʣʘʤʠ 

ɽʣʣʝʥʙʝʨʛʘ 

K ĬX 

F R N F R N 

ʃʠʩʦʭʚʽʩʪ ʣʫʯʥʠʡ 3 6 6 7 18 18 21 

ʊʦʥʢʦʥʽʛ ʙʦʣʦʪʥʠʡ 4 9 8 7 36 32 28 

ʑʫʯʥʠʢ ʜʝʨʥʠʩʪʠʡ 1 7 ʍ 3 7 - 3 

ʄʽʪʣʠʮʷ ʩʦʙʘʯʘ 1 9 3 2 9 3 2 

ɾʛʫʥ-ʢʦʨʽʥʴ ʩʫʤʥʽʚʥʠʡ 2 8 6 ʍ 16 12 - 

ʇʽʜʤʘʨʝʥʥʠʢ ʧʽʚʥʽʯʥʠʡ 2 7 9 4 14 18 8 

ʆʩʦʢʘ ʨʘʥʥʷ + 3 ʍ ʍ 3 - - 

ʂʦʥʶʰʠʥʘ ʣʫʯʥʘ 1 ʍ ʍ ʍ - - - 

ɼʟʚʽʥʝʮʴ ʚʝʩʥʷʥʠʡ 2 7 ʍ 2 14 - 4 

ʌʽʘʣʢʘ ʩʦʙʘʯʘ 1 4 3 2 4 3 2 

ʈʫʪʚʠʮʷ ʩʚʽʪʣʘ + 8 8 ʍ 8 8 - 

ɺʦʣʦʰʢʘ ʣʫʯʥʘ + ʍ ʍ ʍ - - - 

ʇʝʨʩʪʘʯ ʛʫʩʷʯʠʡ + 6 ʍ 7 6 - 7 

ʇʽʜʤʘʨʝʥʥʠʢ ʙʦʣʦʪʥʠʡ + 8 ʍ ʍ 8 - - 

ʂʫʣʴʙʘʙʘ ʣʽʢʘʨʩʴʢʘ + 5 ʍ 7 5 - 7 

ʂʫʣʴʙʘʙʘ ʦʩʽʥʥʷ 1 5 ʍ 5 5 - 5 

ʆʩʦʢʘ ʣʠʩʷʯʘ + 9 ʍ 5 9 - 5 

ʆʩʦʢʘ ʟʘʷʯʘ + 7 3 4 7 3 4 

ɾʦʚʪʝʮʴ ʧʦʚʟʫʯʠʡ 2 7 ʍ ʍ 14 - - 

ɾʦʚʪʝʮʴ ʾʜʢʠʡ + ʍ ʍ ʍ - - - 
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ʇʨʠʤʽʪʢʘ: F ï ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ; R ï ʢʠʩʣʦʪʥʽʩʪʴ ˇʨʫʥʪʫ; N ï ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ 

ʤʽʥʝʨʘʣʴʥʠʤ ʘʟʦʪʦʤ. 

 ʋ ʪʘʙʣ. 15 ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ ʩʝʨʝʜʥʴʦʛʦ ʙʘʣʘ 

(ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʠʡ ʽʥʜʝʢʩ) ʚʠʨʘʞʝʥʦʩʪʽ ʬʘʢʪʦʨʘ ʚ ʤʽʩʮʝʧʝʨʝʙʫʚʘʥʥʽ 

ʙʦʣʦʪʥʦʪʦʥʢʦʥʽʛʦʚʦ-ʣʫʛʦʚʦʣʽʩʦʭʚʦʩʪʦʚʦʛʦ ʫʛʨʫʧʫʚʘʥʥʷ. ɿʘ ʨʦʟʨʘʭʫʥʢʘʤʠ ʩʫʤʘ 

ʟʥʘʯʝʥʴ F ʜʦʨʽʚʥʶʻ 183,. R ï 97, N ï 96. ʉʫʤʘ ʙʘʣʴʥʠʭ ʦʮʽʥʦʢ ʚʩʽʭ ʚʠʜʽʚ ʚ ʦʧʠʩʫ 

ʰʢʘʣʠ ɹʨʘʫʥ-ɹʣʘʥʢʝ ʩʪʘʥʦʚʠʪʴ ʚʽʜʧʦʚʽʜʥʦ ï 26, 15 ʽ 19. ʉʝʨʝʜʥʽ ʙʘʣʠ 

ʚʠʨʘʞʝʥʦʩʪʽ ʬʘʢʪʦʨʘ ʜʦʨʽʚʥʶʶʪʴ 7,0, 6,5 ʽ 5,0. ʆʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʤʽʩʮʝ ʧʨʦʞʠʚʘʥʥʷ ʷʢ ʚʦʣʦʛʝ (F ï 7,0), ʩʣʘʙʦʢʠʩʣʝ (R ï 6,5), ʟ 

ʩʝʨʝʜʥʽʤ ʚʤʽʩʪʦʤ ʤʽʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʫ ʚ ˇʨʫʥʪʽ (N ï 5,0). 

ʈʦʟʨʘʭʫʥʦʢ ʩʝʨʝʜʥʴʦʛʦ ʙʘʣʘ ʚʠʨʘʞʝʥʦʩʪʽ ʬʘʢʪʦʨʘ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʟʘ 

ʢʽʣʴʢʽʩʪʶ ʚʠʜʽʚ ʚ ʦʧʠʩʽ, ʱʦ ʤʘʶʪʴ ʦʜʥʘʢʦʚʝ ʯʠʩʣʦ ʙʘʣʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʬʘʢʪʦʨʘ. ɺʩʪʘʥʦʚʠʚʰʠ ʯʠʩʣʦ ʚʠʜʽʚ ʟ ʦʜʥʘʢʦʚʠʤʠ ʙʘʣʘʤʠ ʬʘʢʪʦʨʘ, 

ʧʝʨʝʤʥʦʞʫʶʪʴ ʙʘʣ ʬʘʢʪʦʨʘ ʥʘ ʯʠʩʣʦ ʚʠʜʽʚ, ʱʦ ʤʘʶʪʴ ʪʘʢʠʡ ʙʘʣ.  ʆʪʨʠʤʘʥʫ 

ʩʫʤʫ ʜʽʣʷʪʴ ʥʘ ʢʽʣʴʢʽʩʪʴ ʚʨʘʭʦʚʘʥʠʭ ʚʠʜʽʚ ʽ ʦʪʨʠʤʫʶʪʴ ʩʝʨʝʜʥʽʡ ʙʘʣ ʬʘʢʪʦʨʘ. 

ʗʢ ʧʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʚʞʝ ʦʧʠʩʘʥʝ ʚʠʱʝ ʫʛʨʫʧʦʚʘʥʥʷ. 

ʐʢʘʣʠ ɻ. ɽʣʣʝʥʙʝʨʛʘ ʚʢʣʶʯʘʶʪʴ 705 ʚʠʜʽʚ ʩʫʜʠʥʥʠʭ ʨʦʩʣʠʥ, ʧʦʰʠʨʝʥʠʭ 

ʚ ʩʝʨʝʜʥʽʡ ʩʤʫʟʽ ʻʚʨʦʧʝʡʩʴʢʦʾ ʯʘʩʪʠʥʠ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʣʽʩʠ, ʣʫʢʠ, ʙʦʣʦʪʘ ʽ 

ʚʦʜʥʫ ʽ ʩʠʥʘʥʪʨʦʧʥʫ ʨʦʩʣʠʥʥʽʩʪʴ. ʉʪʘʚʣʝʥʥʷ ʚʠʜʽʚ ʜʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʽ 

ʢʣʽʤʘʪʫ ʽ ʪʝʧʣʘ ʚ ʤʝʞʘʭ ʢʣʽʤʘʪʠʯʥʦʛʦ ʨʝʛʽʦʥʫ ʜʫʞʝ ʥʝʟʥʘʯʥʦ ʽ ʧʨʘʢʪʠʯʥʦ 

ʟʚʝʜʝʥʦ ʜʦ ʥʫʣ̫. ʊʦʤʫ ʟʽ ʰʢʘʣ ɽʣʣʝʥʙʝʨʛʘ, ʷʢ ʙʽʣʴʰ ʜʝʪʘʣʴʥʠʭ, ʱʦ ʤʘʶʪʴ 

ʚʝʣʠʢʠʡ ʛʝʦʛʨʘʬʽʯʥʠʡ ʜʽʘʧʘʟʦʥ, ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʽʜʥʦʰʝʥʥʷ ʚʠʜʽʚ 

ʜʦ ʩʚʽʪʣʘ ï L, ʚʦʣʦʛʦʩʪʽ ï F, ʨʝʘʢʮʽʾ ˇʨʫʥʪʫ ï R, ʽ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʤʽʥʝʨʘʣʴʥʠʤ 

ʘʟʦʪʦʤ ï N. 

ʋ ʣʽʪʝʨʘʪʫʨʽ ʚʠʥʠʢʘʣʦ ʧʠʪʘʥʥʷ ʧʨʦ ʧʨʘʚʦʤʦʯʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʰʢʘʣ ɽʣʣʝʥʙʝʨʛʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʉʭʽʜʥʦʾ ɭʚʨʦʧʠ, ʪʘʢ ʷʢ ʚʦʥʠ ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ 

ɿʘʭʽʜʥʦʾ ʽ ʉʝʨʝʜʥʴʦʾ, ʘ ʥʝ ʉʭʽʜʥʦʾ ɭʚʨʦʧʠ. ɼʨʫʛʘ ʧʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚ 

ʮʴʦʤʫ ʘʙʦ ̔ʥʰʦʤʫ ʨʝʛʽʦʥʽ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʠ ʢʦʤʧʣʝʢʩʫ ʢʣʽʤʘʪʠʯʥʠʭ ʽ ʝʜʘʬʽʯʥʠʭ 

ʬʘʢʪʦʨʽʚ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜʥʦʰʝʥʥʷ ʚʠʜʽʚ ʜʦ ʦʢʨʝʤʠʭ ʬʘʢʪʦʨʽʚ ʤʦʞʝ ʧʦʤʽʪʥʦ 

ʟʤʽʥʶʚʘʪʠʩʷ. ʅʘ ʮʽʡ ʧʽʜʩʪʘʚʽ ʥʝʦʜʥʦʨʘʟʦʚʦ ʩʪʚʝʨʜʞʫʚʘʣʦʩʷ, ʧʨʘʚʜʘ ʙʝʟ 

ʩʧʝʮʽʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʚʩʽ ʰʢʘʣʠ ʥʦʩʷʪʴ ʚʫʟʴʢʦ ʨʝʛʽʦʥʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʖ.ɯ. ʉʘʤʦʡʣʦʚʘ (1973, 1980) ʧʦʢʘʟʘʣʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʻʤʽ 

ʨʝʛʽʦʥʘʣʴʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʝʢʦʣʦʛʽʾ ʚʠʜʽʚ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʰʢʘʣ ʈʘʤʝʥʩʴʢʦʛʦ, 

ɽʣʣʝʥʙʝʨʛʘ, ʂʣʘʧʧʘ ʽ ʍʫʥʜʘ ʯʽʪʢʦ ʥʝ ʚʠʷʚʣʷʶʪʴʩʷ. ɺ ʦʩʪʘʥʥʽʭ ʚʠʜʘʥʥʷʭ 

ɻ. ɽʣʣʝʥʙʝʨʛ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʨʘʭʫʚʘʚ ʚʽʜʥʦʰʝʥʥʷ ʚʠʜʽʚ ʜʦ ʬʘʢʪʦʨʽʚ ʩʝʨʝʜʦʚʠʱʘ 

ʥʝ ʪʽʣʴʢʠ ʚ ʤʝʞʘʭ ʉʝʨʝʜʥʴʦʾ ɭʚʨʦʧʠ, ʘ ʡ ʚ ʤʝʞʘʭ ʨʘʡʦʥʫ ʜʽʾ ʰʢʘʣ 

ʃ.ɻ. ʈʘʤʝʥʩʴʢʦʛʦ. ʎʝ ʨʽʟʢʦ ʟʥʠʞʫʻ ʤʦʞʣʠʚʽʩʪʴ ʛʨʫʙʠʭ ʧʦʤʠʣʦʢ ʧʨʠ 
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ʚʠʢʦʨʠʩʪʘʥʥʽ ʰʢʘʣ ɽʣʣʝʥʙʝʨʛʘ ʟ ʤʝʪʦʶ ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʝʢʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ 

ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ. ɼʦ ʪʦʛʦ ʞ, ʦʙʣʽʢ ʧʦʚʥʦʛʦ ʬʣʦʨʠʩʪʠʯʥʦʛʦ ʩʢʣʘʜʫ 

ʫʛʨʫʧʦʚʘʥʥʷ ʧʨʠʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʥʝʚʝʣʠʢʽ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʽ ʥʝʪʦʯʥʦʩʪʽ ʚ 

ʧʦʢʘʟʘʥʥʷʭ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʢʦʤʧʝʥʩʫʶʪʴ ʦʜʠʥ ʦʜʥʦʛʦ. 

ʐʢʘʣʠ ɻ. ɽʣʣʝʥʙʝʨʛʘ ʚʞʝ ʥʝʦʜʥʦʨʘʟʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʽ ʧʝʨʝʚʽʨʷʣʠʩʷ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦ ʚ ʫʤʦʚʘʭ ʇʽʚʥʽʯʥʦ-ɿʘʭʦʜʫ, ʎʝʥʪʨʫ ʉʭʽʜʥʦʾ ɭʚʨʦʧʠ ʽ 

ʇʽʚʜʝʥʥʦʛʦ ʅʝʯʦʨʥʦʟʝʤ'ʷ, ʧʨʠʯʦʤʫ ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʽʥʜʠʢʘʮʽʾ ʽ ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ˇʨʫʥʪʫ ʧʽʜʪʚʝʨʜʠʣʦ ʾʭ ʜʦʩʪʘʪʥʶ ʚʽʜʧʦʚʽʜʥʽʩʪʴ. 

ʇʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ ʚʦʣʦʛʦʩʪʽ ʽ ʙʘʛʘʪʩʪʚʘ ˇʨʫʥʪʫ ʚ ʤʽʩʮʷʭ ʽʩʥʫʚʘʥʥʷ ʨʽʟʥʠʭ 

ʫʛʨʫʧʦʚʘʥʴ ʟʘ ʰʢʘʣʘʤʠ ɻ. ɽʣʣʝʥʙʝʨʛʘ ʽ ʃ.ɻ ʈʘʤʝʥʩʴʢʦʛʦʛʦ ʧʦʢʘʟʘʣʘ, ʱʦ 

ʦʪʨʠʤʘʥʽ ʦʮʽʥʢʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʜʦʙʨʠʡ ʟʙʽʛ ʨʝʟʫʣʴʪʘʪʽʚ, ʚʠʟʥʘʯʝʥʠʭ ʟʘ 

ʧʦʨʽʚʥʶʚʘʥʠʤʠ ʰʢʘʣʘʤʠ. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟ'ʷʚʠʣʠʩʷ ʥʦʚʽ ʥʘʧʨʷʤʢʠ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ 

ʝʢʦʣʦʛʽʯʥʠʭ ʰʢʘʣ. ʎʝ ï ʚʠʟʥʘʯʝʥʥʷ ʬʽʪʦʮʝʥʦʪʠʯʥʦʛʦ ʦʧʪʠʤʫʤʫ ʚʠʜʽʚ, ʾʭ 

ʝʢʦʣʦʛʽʯʥʠʭ ʥʽʰ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʝʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʥʠʭ ʛʨʫʧ ʨʦʩʣʠʥ, ʦʮʽʥʢʘ 

ʝʢʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʤʦʟʘʾʯʥʦʩʪʽ ʨʦʩʣʠʥʥʦʩʪʽ. ʆʮʽʥʢʘ ʩʝʨʝʜʦʚʠʱʘ ʽʩʥʫʚʘʥʥʷ 

ʟʘ ʝʢʦʣʦʛʽʯʥʠʤʠ ʰʢʘʣʘʤʠ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʦɦʨʽʯʥʽ ʟʤʽʥʠ ʫʤʦʚ, ʙʦ ʚʦʥʠ 

ʚʽʜʙʠʚʘʶʪʴʩʷ ʥʘ ʨʦʩʣʠʥʥʦʩʪʽ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʙ'ʻʢʪʠʚʥʦ ʽ ʜʝʪʘʣʴʥʦ 

ʚʠʚʯʘʪʠ ʟʤʽʥʠ ʫʤʦʚ ʧʨʠ ʬʣʫʢʪʫʘʮʽʷʭ ʽ ʩʫʢʮʝʩʽʷʭ. ʄʝʪʦʜ ʦʪʨʠʤʘʻ ʨʦʟʚʠʪʦʢ ʽ 

ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʣʽʩʦʟʥʘʚʩʪʚʽ, ˇʨʫʥʪʦʟʥʘʚʩʪʚʽ ʽ ʨʷʜʽ ʽʥʰʠʭ ʧʨʠʨʦʜʥʠʯʠʭ 

ʥʘʫʢ.  

 

3.1.3. ɯʥʜʠʢʘʮʽʷ ʪʠʧʽʚ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ (ʟʘ ɼ.ɸ. ɹʫʣʦʭʦʚʠʤ, 1996) 

ɽʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʥʽ ʛʨʫʧʠ ʚʠʜʽʚ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʣʽʩʦʚʽʡ 

ʪʠʧʦʣʦʛʽʾ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʠʧʽʚ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ ʽ ʪʠʧʽʚ ʣʽʩʫ (ʪʠʧʽʚ ʣʽʩʦʚʠʭ 

ʙʽʦʛʝʦʮʝʥʦʟʽʚ). ʅʘ ʧʨʘʢʪʠʮ ̔ʩʧʦʯʘʪʢʫ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʪʠʧ ʣʽʩʦʚʦʾ ʜʽʣʷʥʢʠ. ɼʣʷ 

ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʝʜʘʬʽʯʥʘ ʩʽʪʢʘ, ʷʢʘ ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʤʝʪʦʜʽ ʦʨʜʠʥʘʮʽʾ. 

ʊʘʢ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ ʙʫʣʘ ʟʘʩʪʦʩʦʚʘʥʘ ʽʩʥʫʶʯʘ ʥʠʥʽ ʝʜʘʬʽʯʥʘ 

ʩʽʪʢʘ ɸʣʝʢʩʻʻʚʘ-ʇʦʛʨʝʙʥʷʢʘ. ɺʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ̫ʢ ʢʦʦʨʜʠʥʘʪʥʘ ʩʠʩʪʝʤʘ, ʦʩʷʤʠ 

ʷʢʦʾ ʻ ʜʚʽ ʢʘʪʝʛʦʨʽʾ: ʧʝʨʰʘ ï ʙʘʛʘʪʩʪʚʦ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ, ʜʨʫʛʘ ï ʚʦʣʦʛʽʩʪʴ 

(ʜʦʜʘʪʦʢ 3). ʆʪʞʝ, ʫ ʩʽʪʮʽ ʩʧʦʣʫʯʘʶʪʴʩʷ ʪʨʦʬʦʛʝʥʥʠʡ ʪʘ ʛʽʛʨʦʛʝʥʥʠʡ ʨʷʜʠ. 

ʊʠʧʘʤ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʟʘ ɸʣʝʢʩʻʻʚʠʤ-ʇʦʛʨʝʙʥʷʢʦʤ ʥʘʜʘʶʪʴʩʷ ʽʥʜʝʢʩʠ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʛʨʫʧʫ ʪʠʧʽʚ ʪʘ ʩʪʫʧʽʥʴ ʟʚʦʣʦʞʝʥʥʷ. ʊʘʢ, ɸ2 ï ʩʚʽʞʠʡ ʙʽʨ; ʉ2 ï 

ʩʚʽʞʠʡ ʩʢʣʘʜʥʠʡ ʩʫʙʽʨ; ʆ3 ï ʚʦʣʦʛʘ ʜʽʙʨʦʚʘ. ɻʦʣʦʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ, ʥʘ ʷʢʠʡ 

ʦʨʽʻʥʪʫʶʪʴʩʷ ʜʣ̫ ʚʠʟʥʘʯʝʥʥʷ ʝʜʘʬʦʪʦʧʫ, ʻ ʜʝʨʝʚʥʘ ʨʦʩʣʠʥʥʽʩʪʴ, ʪʦʤʫ ʱʦ ʚʦʥʘ 

ʚʽʜʙʠʚʘʻ ʧʝʚʥʫ ʩʫʢʫʧʥʽʩʪʴ ʜʽʾ ʥʘ ʥʝʾ ʝʢʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ.  
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ʆʩʢʽʣʴʢʠ ʥʘʜˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ (ʪʨʘʚ'ʷʥʠʩʪʘ ʨʦʩʣʠʥʥʽʩʪʴ) ʪʘʢʦʞ ʚʽʜʦʙʨʘʞʘʻ 

ʧʝʚʥʽ ʣʽʩʦʨʦʩʣʠʥʥʽ ʫʤʦʚʠ, ʡʦʛʦ ʟʘʩʪʦʚʫʶʪʴ ʜʣʷ ̔ʥʜʠʢʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ 

ʝʜʘʬʦʪʦʧʽʚ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʠʧʫ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʡ ʽʥʰʽ, 

ʜʦʧʦʤʽʞʥʽ ʦʟʥʘʢʠ, ï ʤʝʭʘʥʽʯʥʠʡ ʩʢʣʘʜ ˇʨʫʥʪʫ, ʛʣʠʙʠʥʫ ˇʨʫʥʪʦʚʦʛʦ ʧʨʦʬʽʣʶ, 

ʧʽʜʩʪʠʣʘʶʯʫ ʧʦʨʦʜʫ, ʨʝʘʢʮʽʶ ˇʨʫʥʪʫ, ʥʘʷʚʥʽʩʪʴ ʢʘʨʙʦʥʘʪʽʚ ʪʦʱʦ. 

ɺʩ̔ʴ ʙʘʛʘʪʩʪʚʘ (ʪʨʦʬʦʪʦʧʫ) ʨʦʟʜʽʣʝʥʘ ʥʘ ʯʦʪʠʨʠ ʛʨʘʜʘʮʽʾ: A, B, C, D, A ï 

ʙʦʨʠ (ʙʽʜʥʽ ˇʨʫʥʪʠ), D ï ʜʽʙʨʦʚʠ (ʜʫʞʝ ʙʘʛʘʪʽ ˇʨʫʥʪʠ). ʋ ʜʽʘʧʘʟʦʥʽ ʚʽʜ ʙʽʜʥʠʭ ʜʦ 

ʙʘʛʘʪʠʭ ˇʨʫʥʪʽʚ ʨʦʟʪʘʰʦʚʘʥʽ ʩʫʙʦʨʠ ï B, ʩʫʛʨʫʜʢʠ (ʩʢʣʘʜʥʽ ʩʫʙʦʨʠ) ï C. 

ɺʽʩʴ ʚʦʣʦʛʦʩʪʽ ʨʦʟʜʽʣʝʥʘ ʥʘ ʰʽʩʪʴ ʛʨʘʜʘʮʽʡ. ʂʦʞʥʘ ʛʨʘʜʘʮʽʷ ʥʘʟʠʚʘʻʪʴʩʷ 

ʛʽʛʨʦʪʦʧʦʤ. ɻʽʛʨʦʪʦʧʠ ï ʜʽʣʷʥʢʠ ʣʽʩʫ, ʤʽʩʮʝʧʝʨʝʙʫʚʘʥʥʷ ʷʢʠʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʟʚʦʣʦʞʝʥʥʷʤ, ʱʦ ʦʜʥʘʢʦʚʝ ʫ ʩʚʦʾʭ ʤʝʞʘʭ ʽ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʩʫʩʽʜʥʽʭ ʥʘ ʦʜʥʫ 

ʛʨʘʜʘʮʽʶ. ɽʜʘʬʽʯʥʘ ʩʽʪʢʘ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʢʦʞʥʘ ʜʽʣʷʥʢʘ ʪʠʧʫ ʣʽʩʫ ʻ ʦʜʥʦʯʘʩʥʦ 

ʛʽʛʨʦʪʦʧʦʤ ʽ ʪʨʦʬʦʪʦʧʦʤ. ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʪʠʧ ʣʽʩʦʚʦʾ ʜʽʣʷʥʢʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʛʨʫʧʠ ʨʦʩʣʠʥ-ʽʥʜʠʢʘʪʦʨʽʚ, ʷʢʽ ʥʘʥʝʩʝʥʽ ʥʘ ʝʜʘʬʽʯʥʦʾ ʩʽʪʢʫ. ʊʠʧ ʣʽʩʦʚʦʾ ʜʽʣʷʥʢʠ 

ʦʪʨʠʤʫʻ ʥʘʟʚʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʩʣʽʚ, ʷʢʽ ʚʢʘʟʫʶʪʴ ʛʨʘʜʘʮʽʶ ʙʘʛʘʪʩʪʚʘ ʽ 

ʛʨʘʜʘʮʽʶ ʚʦʣʦʛʦʩʪʽ, ʽ ʩʠʤʚʦʣʽʟʫʻʪʴʩʷ ʮʠʬʨʦʚʦ-ʣʽʪʝʨʥʠʤ ʰʠʬʨʦʤ. ʅʘʧʨʠʢʣʘʜ, A1 

ï ʩʫʭʠʡ ʙʦʨ; D3 ï ʚʦʣʦʛʘ ʜʽʙʨʦʚʘ (ʚʦʣʦʛʠʡ ʛʨʫʜ). 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʠʧʽʚ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ ʪʨʝʙʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʦʢʨʝʤʽ 

ʚʠʜʠ-ʽʥʜʠʢʘʪʦʨʠ, ʘ ʝʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʥʽ ʛʨʫʧʠ ʚʠʜʽʚ, ʷʢʽ ʜʦʙʨʝ ʠʥʜʠʢʫʶʪʴ 

ʤʽʩʮʝʧʝʨʝʙʫʚʘʥʥʷ. ʗʢ ʧʨʠʢʣʘʜ ɸ.ɼ. ɹʫʣʦʭʦʚ (1996) ʨʦʟʛʣʷʜʘʻ ʜʝʷʢʽ 

ʝʢʦʮʝʥʦʛʨʫʧʠ, ʷʢʽ ʻ ʽʥʜʠʢʘʪʦʨʘʤʠ ʪʠʧʽʚ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ ʫ ʩʝʨʝʜʥʽʡ ʩʤʫʟʽ 

ʉʭʽʜʥʦʾ ɭʚʨʦʧʠ. 

Cladonia-ʛʨʫʧʘ (ʦʣʽʛʦʪʨʦʬʥʽ ʢʩʝʨʦʬʽʪʠ): Cladonia mitis, C. sylvatica, 

Cetraria islandica, Thymus serpyllum, Carex ericetorum, Astragalus arenarius, 

Jasione montana, Helichrysum arenarium, Sedum acre, Polytrichum pilosum. ɻʨʫʧʘ 

ï ʽʥʜʠʢʘʪʦʨ ʜʫʞʝ ʩʫʭʠʭ ʽ ʩʫʭʠʭ ʙʦʨʽʚ ʽ ʩʫʙʦʨʽʚ (A1; B1). 

Dicranum -ʛʨʫʧʘ (ʦʣʽʛʦʪʨʦʬʥʽ ʤʝʟʦʬʽʪʠ): Dicranum rugosum, D. scoparium, 

Polytichum juniperinum, Pleurozium schreberi, Pyrola minor, Melampyrum prʘtense 

ï ʽʥʜʠʢʘʪʦʨ ʪʠʧʽʚ ʩʚʽʞʽ ʙʦʨʠ ʽ ʩʫʙʦʨʠ (A2; B2). 

Molinia -ʛʨʫʧʘ: Molinia caerulea, Vaccinium myrtillus, Potentilla erecta, 

Nardus stricta, Polytrichum commune ï ʽʥʜʠʢʘʪʦʨ ʚʦʣʦʛʠʭ ʽ ʩʠʨʠʭ ʪʠʧʽʚ ʣʽʩʦʚʠʭ 

ʜʽʣʷʥʦʢ (A3-4, B3-4). 

Peucedanum oreoselinum-ʛʨʫʧʘ (ʤʝʟʦʪʨʦʬʥʽ ʢʩʝʨʦʬʽʪʠ): Peucedanum 

oreoselinum, Antennaria dioica, Polygonatum odoratum, Festuca ovina, Koeleria 

grandis, Geranium sanguineum, Veronica spicata, Vincana, Genista tinctoria ï 

ʽʥʜʠʢʘʪʦʨ ʩʫʭʠʭ ʽ ʩʚʽʞʠʭ ʙʦʨʽʚ ʽ ʩʫʙʦʨʽʚ (A1-2, B1-2). 
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Pteridium-ʛʨʫʧʘ (ʤʝʟʦʪʨʦʬʥʽ ʤʝʟʦʬʽʪʠ): Pteridium aquilinum, Carex digitata, 

Luzula pilosa, Veronica officinalis, Cala-magrostis arundinacea, Solidago virgaurea, 

Convallaria majalis, Rubus saxatilis ï ʽʥʜʠʢʘʪʦʨ ʩʚʽʞʠʭ ʽ ʚʦʣʦʛʠʭ ʩʫʙʦʨʽʚ ʽ 

ʩʫʛʨʦʜʢʽʚ. ʂʨʘʻʤ ʝʢʦʮʝʥʦʘʨʝʘʣʫ ʟʘʭʦʜʠʪʴ ʫ ʩʫʭʽ ʪʠʧʠ. 

Oxalis-ʛʨʫʧʘ (ʤʝʟʦʪʨʦʬʥʽ ʛʽʛʨʦʬʽʪʠ): Oxalis acetosella, Gymnocarpium 

dryopteris, Majanthemum bifolium, Trientalis europaeum, Lysimachia vulgaris ï 

ʽʥʜʠʢʘʪʦʨ ʚʦʣʦʛʠʭ ʽ ʩʠʨʠʭ ʩʫʙʦʨʽʚ ʽ ʩʫʛʨʫʜʢʽʚ (B3-4, C3-4). 

Carex elongatʘ-ʛʨʫʧʘ (ʤʝʟʦʪʨʦʬʥʽ ʛʝʣʦʬʽʪʠ): Carex elongata, Calla palustris, 

Menyanthes trifoliatʘ, Comarum palustre, Peucedanum palustre, Salix cinerae, 

Thelypteris palustris, Sphagnum squarrosum ï ʽʥʜʠʢʘʪʦʨ ʤʦʢʨʠʭ ʩʫʙʦʨʽʚ ʽ 

ʩʫʛʨʫʜʢʽʚ (B5, C5). 

Trifolium  alpestre-ʛʨʫʧʘ (ʤʝʛʘʪʨʦʬʥʽ ʢʩʝʨʦʤʝʟʦʬʽʪʠ): Trifolium alpestre, 

Campanula persicifolia, Carex montana, Lilium martagon, Potentilla alba, 

Laserpitium prutenicum, Lathyrus niger, Primula veris, Brachypodium pinnatum ï 

ʽʥʜʠʢʘʪʦʨ ʪʠʧʽʚ ʩʚʽʞʠʭ ʩʫʛʨʫʜʢʽʚ ʽ ʜʽʙʨʦʚ (C2, D2). 

Galeobdolon-ʛʨʫʧʘ (ʤʝʛʘʪʨʦʬʥʽ ʤʝʟʦʬʽʪʠ): Galeobdolon luteum, Asarum 

europaeum, Galium odoratum, Aegopodium podograria, Pulmonaria obscura, 

Lathyrus vernus, Mercurialis perennis, Viola mirabilis, Stellaria holostea ï 

ʽʥʜʠʢʘʪʦʨ ʩʚʽʞʠʭ ʽ ʚʦʣʦʛʠʭ ʩʫʛʨʫʜʢʽʚ ʽ ʛʨʫʜʽʚ ʘʙʦ ʜʽʙʨʦʚ (C2-3, D2-3). 

Corydalis-ʛʨʫʧʘ (ʤʝʛʘʪʨʦʬʥʽ ʛ̔ʨʦʬʽʪʠ): Corydalis cava, C. solida, Gagea 

lutea, Anemone ranunculoides, Adoxa moschatellina, Lathraea squamaria ï 

ʽʥʜʠʢʘʪʦʨ ʚʦʣʦʛʠʭ ʜʽʙʨʦʚ (D3). 

Ficaria verna-ʛʨʫʧʘ (ʤʝʛʘʪʨʦʬʥʽ ʛʽʛʨʦʬʽʪʠ): Ficaria verna, Filipendula 

ulmaria, Impatens noli-tangere, Chrysosplenium alternifolium, Cirsium oleraceum ï 

ʽʥʜʠʢʘʪʦʨ ʩʠʨʠʭ ʽ ʤʦʢʨʠʭ ʩʫʛʨʫʜʢʽʚ ʽ ʜʽʙʨʦʚ (C4-5, D4-5). 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʝʢʦʮʝʥʦʛʨʫʧʠ ʟʙʝʨʽʛʘʶʪʴ ʩʚʦʻ ʽʥʜʠʢʘʪʦʨʥʝ ʟʥʘʯʝʥʥʷ ʚ 

ʢʣʽʤʘʪʠʯʥʦ ʦʜʥʦʨʽʜʥʦʤʫ ʨʝʛʽʦʥʽ, ʪʘʢ ʷʢ ʾʭ ʝʢʦʣʦʛʽʯʥʘ ʘʤʧʣʽʪʫʜʘ ʚ ʤʝʞʘʭ ʘʨʝʘʣʫ 

ʩʠʣʴʥʦ ʟʚʫʞʝʥʘ ʢʦʥʢʫʨʝʥʮʽʻʶ. ʊʦʤʫ ʜʣʷ ʢʦʞʥʦʛʦ ʨʝʛʽʦʥʫ ʪʨʝʙʘ ʚʩʪʘʥʦʚʣʶʚʘʪʠ 

ʩʚʦʾ ʝʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʥʽ ʛʨʫʧʠ. 

 

ʉʠʥʪʘʢʩʦʥʦʤʽʯʥʘ ʽʥʜʠʢʘʮʽʷ ʝʜʘʬʽʯʥʠʭ ʫʤʦʚ ʽ ʣʘʥʜʰʘʬʪʽʚ  

ʗʢ ʚʞʝ ʟʘʟʥʘʯʘʣʦʩʷ, ʬʽʪʦʽʥʜʠʢʘʮʽʷ ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʨʷʜ ʥʘʧʨʷʤʢʽʚ, ʢʦʞʝʥ ʟ 

ʷʢʠʭ ʟʘʡʤʘʻʪʴʩʷ ʽʥʜʠʢʘʮʽʻʶ ʧʝʚʥʠʭ ʬʘʢʪʦʨʽʚ ʩʝʨʝʜʦʚʠʱʘ ʘʙʦ ʧʨʦʮʝʩʽʚ. ʂʨʽʤ 

ʪʦʛʦ, ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʩʝ ʙʽʣʴʰ ʰʠʨʦʢʠʡ ʨʦʟʚʠʪʦʢ ʦʪʨʠʤʫʻ ʣʘʥʜʰʘʬʪʥʘ 

ʽʥʜʠʢʘʮʽʷ, ʟʘ ʷʢʦʾ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʨʦʩʣʠʥʥʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʛʝʦʣʦʛʦ-

ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʽ, ʢʣʽʤʘʪʠʯʥʽ, ʝʜʘʬʽʯʥʽ ʪʘ ʽʥʰʽ ʦʟʥʘʢʠ ʣʘʥʜʰʘʬʪʫ. 



  

156 

 

ɼʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʩʦʮʽʘʮʽʡ ʪʘ ʽʥʰʠʭ ʦʜʠʥʠʮʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʨʦʩʣʠʥʥʦʩʪʽ 

ʽ ʜʣʷ ʮʽʣʝʡ ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʚ ʰʢʦʣʽ ʉ.ɺ. ɺʽʢʪʦʨʦʚʘ 

(1985). ɸʣʝ ʥʝʨʽʜʢʦ ʜʣʷ ʮʽʣʝʡ ʽʥʜʠʢʘʮʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴ ʘʩʦʮʽʘʮʽʾ ʚʩʪʘʥʦʚʣʝʥʽ ʟʘ 

ʜʦʤʽʥʘʥʪʘʤʠ. ʊʘʢʽ ʘʩʦʮʽʘʮʽʾ ʥʝ ʤʘʶʪʴ ʚʠʨʘʟʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʦʙôʻʤʫ ʽ ʟʘʣʝʞʘʪʴ 

ʚʽʜ ʝʢʦʣʦʛʽʾ ʢʦʥʢʨʝʪʥʦʛʦ ʜʦʤʽʥʘʥʪʘ. ɽʚʨʠʪʦʧʥʽ ʜʦʤʽʥʘʥʪʠ ʩʣʫʛʫʶʪʴ ʦʩʥʦʚʦʶ 

ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʝʣʠʢʠʭ ʟʘ ʦʙʩʷʛʦʤ ʘʩʦʮʽʘʮʽʡ, ʘ ʩʪʝʥʦʪʦʧʥʽ ï ʜʨ̔ʙʥʠʭ. 

ɸʩʦʮʽʘʮʽʾ, ʱʦ ʚʩʪʘʥʦʚʣʝʥʽ ʟʘ ʜʦʤʽʥʘʥʪʘʤʠ, ʤʘʶʪʴ ʥʠʟʴʢʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʧʝʨʝʰʢʦʜ, 

ʪʦʤʫ ʱʦ ʧʨʠ ʩʝʟʦʥʥʽʡ ʽ ʨʽʯʥʽʡ ʤʽʥʣʠʚʦʩʪʽ ʟʤʽʥʶʻʪʴʩʷ ʩʢʣʘʜ ʜʦʤʽʥʘʥʪʽʚ ʽ, ʢʨʽʤ 

ʪʦʛʦ, ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʚʠʧʘʜʘʥʥʷ ʦʜʥʦʛʦ ʟ ʜʦʤʽʥʘʥʪʽʚ ʫ ʨʝʟʫʣʴʪʘʪʽ 

ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʷʢʝ ʽʩʪʦʪʥʦ ʥʝ ʟʤʽʥʠʣʦ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ. 

ʎʠʭ ʥʝʜʦʣʽʢʽʚ ʧʦʟʙʘʚʣʝʥʽ ʢʣʘʩʠʬʽʢʘʮʽʡʥʽ ʦʜʠʥʠʮʽ (ʩʠʥʪʘʢʩʦʥʠ) ʝʢʦʣʦʛʦ-

ʬʣʦʨʠʩʪʠʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ. ʊʝʨʤʽʥ çʩʠʥʪʘʢʩʦʥʦʤʽʯʥʘ ʽʥʜʠʢʘʮʽʷè ʣʠʰʝ 

ʩʚʽʜʯʠʪʴ, ʱʦ ʜʣʷ ʽʥʜʠʢʘʮʽʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʠʥʪʘʢʩʦʥʠ ʩʠʩʪʝʤʠ ɹʨʘʫʥ-

ɹʣʘʥʢʝ. 

ɸʩʦʮʽʘʮʽʾ ʪʘ ʦʜʠʥʠʮʽ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ʨʘʥʛʫ ʩʠʩʪʝʤʠ ɹʨʘʫʥ-ɹʣʘʥʢʝ ʤʘʶʪʴ 

ʙʽʣʴʰ ʚʠʨʽʚʥʷʥʠʡ ʦʙʩʷʛ ʚ ʩʠʣʫ ʪʦʛʦ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ ʟʘ ʢʦʤʧʣʝʢʩʦʤ ʦʟʥʘʢ, 

ʤʘʶʪʴ ʩʪʽʡʢʽʩʪʴ ʜʦ ʧʝʨʝʰʢʦʜ. ʉʫʚʦʨʘ ʽʻʨʘʨʭʽʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʜʦʟʚʦʣʷʻ ʽ 

ʽʥʜʠʢʘʮʽʶ ʙʫʜʫʚʘʪʠ ʥʘ ʨ̔ ʟʥʦʨʽʚʥʝʚʽʡ ʦʩʥʦʚʽ, ʦʮʽʥʶʶʯʠ ʩʠʥʪʘʢʩʦʥʘʤʠ ʨʽʟʥʦʛʦ 

ʨʘʥʛʫ ʤʽʩʮʝʧʝʨʝʙʫʚʘʥʥʷ, ʱʦ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʟʘ ʢʣʘʩʘʤʠ ʝʢʦʪʦʧʽʚ ʽ ʤʘʩʰʪʘʙʘʤʠ. 

ɺʽʜʤʽʥʥʦʩʪʽ ʥʘ ʨʽʚʥʽ ʤʘʢʨʦʤʘʩʰʪʘʙʫ ʽʥʜʠʢʫʶʪʴ ʩʠʥʪʘʢʩʦʥʠ  ʨʘʥʛʫ ʩʦʶʟʫ ʽ 

ʢʣʘʩʫ, ʥʘ ʨʽʚʥʽ ʤʽʢʨʦʤʘʩʰʪʘʙʫ ï ʨʘʥʛʫ ʘʩʦʮʽʘʮʽʡ, ʩʫʙʘʩʦʮʽʘʮʽʡ, ʚʘʨʽʘʥʪʽʚ ʽ ʬʘʮʽʡ 

( ɹʫʣʦʭʦʚ, 1996). ʌʽʪʦʮʝʥʦʣʦʛʠ, ʛʝʦʛʨʘʬʠ ʽ ˇʨʫʥʪʦʟʥʘʚʮʽ ʚ ʎʝʥʪʨʘʣʴʥʽʡ ɭʚʨʦʧʽ 

ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʜʠʥʠʮʽ ʝʢʦʣʦʛʦ-ʬʣʦʨʠʩʪʠʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʽ 

ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʾʭ ʦʩʥʦʚʽ ʝʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʥʽ ʛʨʫʧʠ ʜʣʷ ʤʘʨʢʫʚʘʥʥʷ ʨʽʟʥʠʭ 

ʣʘʥʜʰʘʬʪʽʚ ʽ ʙʽʣʴʰ ʜʨʽʙʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ï ʫʨʦʯʠʱ (ʪʠʧʽʚ ʤʽʩʮʝʚʦʩʪʝʡ), ʬʘʮʽʡ. 

ʗʢ ʚʽʜʟʥʘʯʘʶʪʴ ʚʩʽ ʜʦʩʣʽʜʥʠʢʠ, ʩʠʥʪʘʢʩʦʥʠ ʻ ʥʘʜʽʡʥʠʤʠ ʽʥʜʠʢʘʪʦʨʘʤʠ ʪʘʢʦʞ ʽ 

ʢʦʤʧʣʝʢʩʥʠʭ ʛʨʫʧ ʯʠʥʥʠʢʽʚ: ʢʣʽʤʘʪʠʯʥʠʭ, ʦʨʦʛʨʘʬʽʯʥʠʭ ʽ ʝʜʘʬʽʯʥʠʭ. 

ʉʠʥʪʘʢʩʦʥʦʤʽʯʥʘ ʥ̔ʜʠʢʘʮʽʷ ʤʦʞʣʠʚʘ ʥʘ ʜʚʦʭ ʨʽʚʥʷʭ ï ʩʠʥʪʘʢʩʦʥʽʚ 

 ̔ʩʠʛʤʘʩʠʥʪʘʢʩʦʥʽʚ. ʉʠʛʤʘʩʠʥʪʘʢʩʦʥ ï ʟʘʢʦʥʦʤʽʨʥʝ ʩʪʽʡʢʝ ʪʝʨʠʪʦʨʽʘʣʴʥʝ 

ʩʧʦʣʫʯʝʥʥʷ ʩʠʥʪʘʢʩʦʥʽʚ ʙʫʜʴ-ʷʢʦʛʦ ʨʘʥʛʫ. ʉʠʛʤʘʩʠʥʪʘʢʩʦʥ ï ʮʝ ʩʫʤʘ ʚʩʽʭ 

ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ (ʩʠʥʪʘʢʩʦʥʽʚ), ʱʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘ ʜʦʩʠʪʴ ʛʦʤʦʛʝʥʥʽʡ ʽ 

ʜʦʩʠʪʴ ʚʝʣʠʢʽʡ ʧʣʦʱʽ.  

ʋ ʪʘʙʣ. 16 ʥʘʚʝʜʝʥʦ ʽʥʜʠʢʘʮʽʡʥʽ ʩʭʝʤʠ ʩʠʥ̔ʥʜʽʢʘʮʽʽ ʜʣʷ ʨʽʟʥʦʛʦ ʨʽʚʥʷ 

ʩʠʥʪʘʢʩʦʥʽʚ, ʚ ʷʢʦʩʪʽ ʽʥʜʠʢʘʪʦʨʽʚ ʚʠʢʦʨʠʩʪʘʥʽ ʩʠʥʪʘʢʩʦʥʠ ʨʽʟʥʦʛʦ ʨʘʥʛʫ ʚʽʜ 

ʩʫʙʘʩʦʮʽʘʮʽʡ ʜʦ ʧʽʜʩʦʶʟʽʚ. ʇʦʨʷʜ ʽʟ ʧʨʷʤʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʟʘ ʤʝʭʘʥʽʯʥʠʤ 

ʩʢʣʘʜʦʤ ˇʨʫʥʪʫ, ʝʢʦʣʦʛʽʯʥʽ ʨʝʞʠʤʠ ʩʠʥʪʘʢʩʦʥʽʚ ɸ.ɼ. ɹʫʣʦʭʦʚ (1996) ʚʠʟʥʘʯʠʚ 

ʟʘ ʰʢʘʣʘʤʠ ɻ. ɽʣʣʝʥʙʝʨʛʘ.  
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ʊʘʙʣʠʮʷ 16. ʉʠʥʪʘʢʩʦʥʦʤʽʯʥʘ ʽʥʜʠʢʘʮʽʷ ʝʜʘʬʽʯʥʠʭ ʫʤʦʚ 

(ʟʘ ɹʫʣʦʭʦʚʠʤ, 1996) 

ʉʠʥʪʘʢʩʦʥʠ-ʽʥʜʠʢʘʪʦʨʠ ɯʥʜʠʢʘʪʠ 

1. Artemisio campestris-Agrostietum 

tenuis helichrysetosum arenarii ï 

ʇʦʣʝʚʦʧʦʣʠʥʥʦ-ʪʦʥʢʦʤʽʪʣʠʯʥʘ 

ʘʩʦʮʽʘʮʽʷ (ʘʩ.), ʮʤʠʥʫ ʩʫʙʘʩʦʮʽʘʮʽʷ 

ʉʫʭʽ ï 3,9*, ʢʠʩʣʽ ï 3,2, ʧʦʤʽʨʥʦ 

ʟʘʙʝʟʧʝʯʝʥʽ ʘʟʦʪʦʤ ï 3,1, ʧʽʱʘʥʽ, 

ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʽ ˇʨʫʥʪʠ 

2. Agrostietum vienalis-tenuis -

 ɺʠʥʦʛʨʘʜʥʠʢʦʚʦ ïʪʦʥʢʦʤʽʪʣʠʯʥʘ ʘʩ 

ʉʫʭʽ ï 3,2, ʧʦʤʽʨʥʦ-ʢʠʩʣʽ ï 5,1, ʙʽʜʥʽ 

ʘʟʦʪʦʤ ï 2,9, ʧʽʱʘʥʽ, ʟʘʧʣʘʚʥʽ ˇʨʫʥʪʫ. 

3. Koelerio delavignei-Festucetum 

rubrae ï ɼʝʣʷʚʽʥʷʢʝʣʝʨʝʚʦ-

ʯʝʨʚʦʥʦʢʦʩʪʨʠʮʝʚʘ ʘʩ. 

ʉʚʽʞʽ ï 5, ʩʣʘʙʦʢʠʩʣʽ ï 6,4, ʧʦʤʽʨʥʦ 

ʟʘʙʝʟʧʝʯʝʥʽ ʘʟʦʪʦʤ ï 4,7, ʟʘʧʣʘʚʥʽ 

ʩʫʧʽʱʘʥʽ ˇʨʫʥʪʠ. 

4. Poo palustris ï Alopecuretum 

pratensis ïɹʦʣʦʪʥʦʪʦʥʢʦʥʽʛʦʚo-

ʣʫʯʥʦʣʽʩʦʭʚʦʩʪʦʚʘ ʘʩ. 

ʉʠʨʽ ï 7,2, ʜʦʙʨʝ ʟʘʙʝʟʧʝʯʝʥʽ ʘʟʦʪʦʤ ï 

6,3, ʩʣʘʙʦʢʠʩʣʽ ʜʦ ʥʝʡʪʨʘʣʴʥʠʭ 5,7 ï 7,1, 

ʟʘʧʣʘʚʥʽ, ʩʫʛʣʠʥʠʩʪʽ ʩʣʘʙʦ ʛʣʝʻʚʽ ˇʨʫʥʪʠ 

5. Cʘricetum gracilis-ɻʦʩʪʨʦʦʩʦʢʦʚʘ 

ʘʩ. 

ɹʦʣʦʪʥʽ ï 8,3, ʧʦʤʽʨʥʦ ʟʘʙʝʟʧʝʯʝʥʽ 

ʘʟʦʪʦʤ ï5,5, ʩʣʘʙʦʢʠʩʣʽ ï 4,9 ï6,7, 

ʧʝʨʝʛʥʽʡʥʦ-ʛʣʝ̒ʚʽ ˇʨʫʥʪʠ. 

6. Anthyllidi -Trifolietum montani-

ɿʘʷʯʦʢʦʥʶʰʠʥʦʚʦ-

ɻʦʨʥʦʢʦʥʶʰʠʥʦʚʘ ʘʩ. 

ʉʫʭʽ ï 6,1, ʩʣʘʙʦ ʟʘʙʝʟʧʝʯʝʥʽ ʘʟʦʪʦʤ ï 

3,3, ʩʣʘʙʦ ʢʠʩʣʽ ï 6,8, ʩʽʨʽ ʣʽʩʦʚʽ 

ʩʫʛʣʠʥʠʩʪʽ ˇʨʫʥʪʠ 

7. Cladonio-Pinetum ï ʉʦʩʥʷʢ 

ʣʠʰʘʡʥʠʢʦʚʠʡ ʘʩ. 

ʉʫʭʽ ï 3,3, ʜʫʞʝ ʙʽʜʥʽ ʘʟʦʪʦʤ ï 2,1, 

ʢʠʩʣʽ ï 4,3, ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʽ ʧʽʱʘʥʽ 

ˇʨʫʥʪʠ 

8. Peucedano oreoselini-Pinetum ï 

ʉʦʩʥʷʢ ʩʤʦʚʜʽʻʚʠʡ ʘʩ. 

ʉʫʭʽ ï 3,3, ʙʽʜʥʽ ʘʟʦʪʦʤ ï 3,0, ʢʠʩʣʽ ï 

3,9, ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʽ ʩʫʧʽʱʘʥʽ 

ˇʨʫʥʪʠ. 

9. Molinio-Pinetum ï ʉʦʩʥʷʢ 

ʤʦʣʽʥʽʝʚʠʡ ʘʩ. 

ɺʦʣʦʛʽ ï 6,8, ʙʽʜʥʽ ʘʟʦʪʦʤ ï 2,8, ʩʠʣʴʥʦ 

ʢʠʩʣʽ ï 2,1, ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʽ ʛʣʝʚ̒ʽ 

ʧʽʱʘʥʽ ˇʨʫʥʪʠ 

10. Galeobdolo-Carpinetum betuli ï

 ɻʨʘʙʥʷʢ ʟʝʣʝʥʯʫʢʽʚ ʘʩ. 

ʉʚʽʞʽ ï 5,6, ʜʦʙʨʝ ʟʘʙʝʟʧʝʯʝʥʽ ʘʟʦʪʦʤ ï 

5,6, ʩʣʘʙʦ ʢʠʩʣʽ ï 6,6, ʜʝʨʥʦʚʦ-

ʩʣʘʙʦʧʽʜʟʦʣʠʩʪʽ ʩʫʧʽʱʘʥʽ ˇʨʫʥʪʠ 
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11. Mercurialo-Quercetum  roboris ï 

ɼʫʙʥʷʢ ʧʝʨʝʣʽʩʥʠʢʦʚʠʡ ʘʩ. 

ʉʚʽʞʽ ï 5,6, ʜʦʙʨʝ ʟʘʙʝʟʧʝʯʝʥʽ ʘʟʦʪʦʤ ï 

6,7, ʥʝʡʪʨʘʣʴʥʽ 7,1, ʩʚʽʪʣʦ-ʩʽʨʽ ʣʽʩʦʚʽ 

ʩʫʛʣʠʥʠʩʪʽ ˇʨʫʥʪʠ 

12. Eriophoro-inetum ï ʉʦʩʥʷʢ 

ʧʫʭʽʚʢʦʚʠʡ ʘʩ. 

ʉʠʨʽ ï 7,5, ʜʫʞʝ ʙʽʜʥʽ ʘʟʦʪʦʤ ï 

2,2, ʩʠʣʴʥʦ ʢʠʩʣʽ ï 2,5, ʪʦʨʬôʷʥʽ ˇʨʫʥʪʠ 

13. Cladonio ïPinenion ï ʇʽʜʩʦʶʟ 

ʦʣʽʛʦʪʨʦʬʥʽ, ʩʫʭʽ ʣʠʰʘʡʥʠʢʦʚʽ 

ʩʦʩʥʷʢʠ 

ʇʽʱʘʥʽ ʥʘʜʟʘʧʣʘʚʥʽ ʪʝʨʘʩʠ ʨʽʯʢʦʚʠʭ 

ʜʦʣʠʥ 

14. Carpinenion betuli ï ʇʽʜʩʦʶʟ 

ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʽʚ ʟ ʷʣʠʥʦʶ 

ʟʚʠʯʘʡʥʦʶ 

ʄʦʨʝʥʥʦ-ʟʘʥʜʨʦʚʽ ʨʽʚʥʠʥʠ ʟ ʜʝʨʥʦʚʦ-

ʩʣʘʙʦʧʽʜʟʦʣʠʩʪʠʤʠ ʩʫʧʽʱʘʥʠʤʠ 

ˇʨʫʥʪʘʤʠ 

15. Acerenion campestris ï ʇʽʜʩʦʶʟ 

ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʽʚ ʝʚʪʨʦʬʥʠʭ 

ʩʝʨʝʜʦʚʠʱ ʽʩʥʫʚʘʥʥʷ 

ʉʫʧʝʩʯʘʥʦ-ʩʫʛʣʠʥʠʩʪʽ ʨʽʚʥʠʥʠ ʟ ʩʽʨʠʤʠ 

ʣʽʩʦʚʠʤʠ ʩʫʛʣʠʥʠʩʪʠʤʠ ˇʨʫʥʪʘʤʠ 

 ʇʨʠʤʽʪʢʘ.* ʎʠʬʨʠ ʧʦʢʘʟʫʶʪʴ ʙʘʣʠ ʟʘ ɻ. ɽʣʣʝʥʙʝʨʛʦʤ (1979). 

  

ʊʘʙʣʠʮʷ 17. ʉʠʛʤʘʩʠʥʪʘʢʩʦʥʦʤʽʯʥʘ ʥ̔ʜʠʢʘʮʽʷ ʣʘʥʜʰʘʬʪʽʚ ( ɹʫʣʦʭʦʚ, 1996) 

ʉʠʛʤʘʩʠʥʪʘʢʩʦʥʠ-ʽʥʜʠʢʘʪʦʨʠ ɯʥʜʠʢʘʪʠ 

1. Nardetum stricti- Sigmetum ʃʘʥʜʰʘʬʪʠ ʟʘʥʜʨʦʚʘʥʠʭ ʨʽʚʥʠʥ 

2. Anthyllidi -Trifolieto-montani-

Sigmetum 

ʃʘʥʜʰʘʬʪʠ ʣʝʩʦʚʠʭ ʨʽʚʥʠʥ 

3. Cynosuro cristali-Agrostieto-

tenuis-Sigmetum 

ɿʘʧʣʘʚʠ ʩʝʨʝʜʥʽʭ ʽ ʜʨʽʙʥʠʭ ʨʽʯʦʢ ʣʽʩʦʚʦʾ 

ʟʦʥʠ, ʩʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ, ʢʦʨʦʪʢʦʟʘʧʣʘʚʥʽ 

ʣʫʢʠ 

4. Junco filiformis-Agrostieto 

caninae-Sigmetum 

ɿʘʧʣʘʚʠ ʩʝʨʝʜʥʽʭ ʨʽʯʦʢ ʣʽʩʦʚʦʾ ʟʦʥʠ 

ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ, ʢʦʨʦʪʢʦʟʘʧʣʘʚʥʽ ʣʫʢʠ 

5. Poo palustris-Alopecureto 

pratensis-Sigmetum 

ɼʽʣʷʥʢʠ ʟʘʧʣʘʚ ʩʝʨʝʜʥʴʦʾ ʪʘ ʥʠʞʥʴʦʾ ʪʝʯʽʾ 

ʚʝʣʠʢʠʭ ʨʽʯʦʢ. ɼʦʚʛʦʟʘʧʣʘʚʥʽ ʣʫʢʠ 

ʩʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ 

6. Phalarideto arundinaceae-

Sigmentum 

ɼʽʣʷʥʢʠ ʟʘʧʣʘʚ ʩʝʨʝʜʥʴʦʾ ʽ ʥʠʞʥʴʦʾ ʪʝʯʽʾ 

ʚʝʣʠʢʠʭ ʨʽʯʦʢ, ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ, 

ʜʦʚʛʦʟʘʧʣʘʚʥʽ ʣʫʢʠ. 

 

ʅʝ ʚʘʞʢʦ ʚʧʝʚʥʠʪʠʩʴ, ʱʦ ʟʘ ʩʢʣʘʜʦʤ ʩʠʥʪʘʢʩʦʥʽʚ ʤʦʞʥʘ ʨʦʟʨʽʟʥʷʪʠ 

ʙʘʛʘʪʦ ʯʠʥʥʠʢʽʚ ʩʝʨʝʜʦʚʠʱʘ: ʟʚʦʣʦʞʝʥʥʷ, ʙʘʛʘʪʩʪʚʦ, ʢʠʩʣʦʪʥʽʩʪʴ, ʤʝʭʘʥʽʯʥʠʡ 
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ʩʢʣʘʜ ˇʨʫʥʪʫ (ʪʘʙʣ. 16). ʉʠʥʪʘʢʩʦʥʠ ʚ ʨʘʥʟʽ ʧʽʜʩʦʶʟʽʚ ʽ ʫʛʨʫʧʦʚʘʥʴ  ʚʠʩʪʫʧʘʶʪʴ 

ʽʥʜʠʢʘʪʦʨʘʤʠ ʟʦʥʘʣʴʥʠʭ ʫʤʦʚ. ʊʘʢ, ʧʽʜʩʦʶʟ Acerenion campestris ʻ ʽʥʜʠʢʘʪʦʨʦʤ 

ʟʦʥʠ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʽʚ ʽ ʩʽʨʠʭ ʣʽʩʦʚʠʭ ˇʨʫʥʪʽʚ, ʘ ʧʽʜʩʦʶʟ Cladonio-Pinenion 

ï ʽʥʜʠʢʘʪʦʨ ʘʟʦʥʘʣʴʥʠʭ ʩʫʭʠʭ ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ ʥʘʜʟʘʧʣʘʚʥʠʭ ʪʝʨʘʩ. ɼʦʩʠʪʴ 

ʥʘʜʽʡʥʠʤʠ ʽʥʜʠʢʘʪʦʨʘʤʠ ʨʽʟʥʠʭ ʪʠʧʽʚ ʣʘʥʜʰʘʬʪʽʚ ʻ ʩʠʛʤʘʩʠʥʪʘʢʩʦʥʠ. ʋ ʪʘʙʣʠʮʽ 

17 ʥʘʚʝʜʝʥʘ ʽʥʜʠʢʘʪʦʨʥʘ ʨʦʣʴ ʩʠʛʤʘʘʩʦʮʽʘʮʽʡ ʽ ʾʭ ʚʘʨʽʘʥʪʽʚ.  

ɿʘ ʩʢʣʘʜʦʤ ʩʠʛʤʘʩʠʥʪʘʢʩʦʥʦʚ ʜʦʙʨʝ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʚʽʜʨʽʟʢʠ ʟʘʧʣʘʚ ʟ 

ʢʦʨʦʪʢʦʟʘʧʣʘʚʥʠʤʠ ʽ ʜʦʣʛʦʟʘʧʣʘʚʥʠʤʠ ʣʫʢʘʤʠ. 

 

ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ 

1. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʪʨʦʬʦʪʦʧʠ ʜʣʷ ʜʝʨʝʚʥʦʾ ʡ ʯʘʛʘʨʥʠʢʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʩʪʝʧʫ 

ʋʢʨʘʾʥʠ. 

2. ʗʢʘ ʨʦʩʣʠʥʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻ ʬʽʟʠʯʥʦ ʙʽʜʥʽ ˇʨʫʥʪʠ (ɸɺ)? 

3. ʗʢʘ ʨʦʩʣʠʥʥʽʩʪʴ ʻ ʽʥʜʠʢʘʪʦʨʦʤ ʚʽʜʥʦʩʥʦ ʬʽʟʠʯʥʦ ʙʽʜʥʠʭ ˇʨʫʥʪʦʚʠʭ ʫʤʦʚ (ɺ)? 

4. ʗʢʽ ʨʦʩʣʠʥʠ ʧʝʨʝʚʘʞʘʶʪʴ ʥʘ ˇʨʫʥʪʘʭ ʬʽʟʠʯʥʦ ʙʽʜʥʫʚʘʪʠʭ (ɺʉ)? 

5. ʗʢʘ ʨʦʩʣʠʥʥʽʩʪʴ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʥʦʩʥʦ ʙʘʛʘʪʽ ʪʨʦʬʦʪʦʧʠ, ʟʚôʷʟʘʥʽ ʟ 

ʩʫʧʽʱʘʥʠʤʠ ˇʨʫʥʪʘʤʠ (ʉ)? 

6. ʗʢʽ ʨʦʩʣʠʥʠ ʻ ʽʥʜʠʢʘʪʦʨʘʤʠ ʥʘʡʙʽʣʴʰ ʙʘʛʘʪʠʭ ʤʽʩʮʴ ʽʩʥʫʚʘʥʥʷ (ɼ), ʷʢʽ 

ʪʷʞʽʶʪʴ ʜʦ ʞʠʚʠʣʴʥʠʭ ʩʫʛʣʠʥʢʽʚ ʘʙʦ ʩʫʧʽʩʝʡ, ʱʦ ʧʽʜʩʪʠʣʘʶʪʴʩʷ ʧʨʦʰʘʨʢʘʤʠ 

ʛʣʠʥ ʘʙʦ ʩʫʛʣʠʥʢʽʚ? 

7. ʅʘʟʚʽʪʴ ʨʦʩʣʠʥʥʽʩʪʴ ʙʽʣʴʰ ʚʠʣʫʛʦʚʘʥʠʭ ʪʨʦʬʦʪʦʧʽʚ, ʥʽʞ D ï Dc.  

8. ʉʧʦʣʫʯʝʥʥʷ ʷʢʠʭ ʨʦʩʣʠʥ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʜʝʨʝʚʦʩʪʘʥʫ ʚ ʫʤʦʚʘʭ ʪʨʦʬʦʪʦʧʫ Dac 

(ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʽ ʣʽʩʦʨʦʩʣʠʥʥʽ ʫʤʦʚʠ ʚ ʫʤʦʚʘʭ ʥʘʰʦʛʦ ʧʽʚʜʥʷ)?   

9. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʛʽʛʨʦʪʦʧʠ ʟʘ ʪʠʧʦʣʦʛʽʯʥʦʶ ʩʭʝʤʦʶ ɸ.ʃ.ɹʝʣʴʛʘʨʜʘ. 

10. ʗʢʘ ʨʦʩʣʠʥʥʽʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʜʫʞʝ ʩʫʭʠʭ ʪʘ ʩʫʭʠʭ ʤʽʩʮʴ ʞʠʪʪʷ (0ï1 ï 

ʢʩʝʨʦʬʽʣʴʥʠʭ)? 

11. ʗʢʽ ʨʦʩʣʠʥʠ ʻ ʽʥʜʠʢʘʪʦʨʘʤʠ ʩʫʭʫʚʘʪʠʭ ʛʽʛʨʦʪʦʧʽʚ ( 1ïʤʝʟʦʢʩʝʨʦʬʽʣʴʥʠʭ)? 

12. ʅʘʟʚʽʪʴ ʨʦʩʣʠʥʥʽʩʪʴ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʚʽʞʫʚʘʪʽ ʛʽʛʨʦʪʦʧʠ (1ï2 ï 

ʢʩʝʨʦʤʝʟʦʬʽʣʴʥʽ)? 

13. ʗʢʘ ʨʦʩʣʠʥʥʽʩʪʴ ʻ ʽʥʜʠʢʘʪʦʨʦʤ ʩʚʽʞʠʭ ʤʽʩʮʴ ʞʠʪʪʷ (2 ï ʤʝʟʦʬʽʣʴʥʽ)? 

14. ʅʘʟʚʽʪʴ ʛʦʣʦʚʥʽ ʨʦʩʣʠʥʠ, ʱʦ ʟʨʦʩʪʘʶʪʴ ʫ ʚʦʣʦʛʫʚʘʪʠʭ ʫʤʦʚʘʭ (2ï3 ï 

ʛʽʛʨʦʤʝʟʦʬʽʣʴʥʽ)? 

15. ʗʢʘ ʨʦʩʣʠʥʥʽʩʪʴ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʦʣʦʛʽ ʛʽʛʨʦʪʦʧʠ (3 ï ʤʝʟʦʛʽʟʨʦʬʽʣʴʥʽ)? 

16. ɺʢʘʞʽʪʴ, ʷʢʘ ʨʦʩʣʠʥʥʽʩʪʴ ʻ ʦʟʥʘʢʦʶ ʩʠʨʠʭ (4 ïʛʽʛʨʦʬʽʣʴʥʠʭ)  ʪʨʦʬʦʪʦʧʽʚ? 

17. ʗʢʘ ʨʦʩʣʠʥʥʽʩʪʴ ʻ ʽʥʜʠʢʘʪʦʨʦʤ ʤʦʢʨʠʭ (5 ï ʫʣʴʪʨʘʛʽʛʨʦʬʽʣʴʥʠʭ) ʫʤʦʚ 

ʞʠʪʪʷ? 

18. ʗʢʽ ʚʠʜʽʣʷʶʪʴ ʛʨʫʧʠ ʨʦʩʣʠʥ ʟʘ ʭʾ ʚʽʜʥʦʰʝʥʥʷʤ ʜʦ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʽʚ? 
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19. ʈʦʟʢʘʞʽʪʴ ʧʨʦ ʰʢʘʣʫ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʽʚ ʇ.ʉ. ʇʦʛʨʝʙʥʷʢʘ. 

20.  ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʨʦʟʧʦʜʽʣ ʨʦʩʣʠʥ ʥʘ ʛʨʫʧʠ ʟʘ ʾʭ ʚʽʜʥʦʰʝʥʥʷʤ ʜʦ ʩʪʘʥʫ 

ʚʦʣʦʛʠ ʚ ˇʨʫʥʪʽ.  

21. ɺ ʯʦʤʫ ʩʫʪʴ ʝʢʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ ʩʝʨʝʜʦʚʠʱʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʩʣʠʥ ʟʘ 

ʰʢʘʣʘʤʠ ʃ.ɻ. ʈʘʤʝʥʩʴʢʦʛʦ? 

22. ʈʦʟʢʘʞʽʪʴ ʧʨʦ ʰʢʘʣʫ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʠʪʪʷ ɹʨʘʫʥ-ɹʣʘʥʢʝ.  

23. ɿʘ ʷʢʦʶ ʬʦʨʤʫʣʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʝʨʝʜʥʽʡ ʙʘʣ ʚʠʨʘʞʝʥʦʩʪʽ ʬʘʢʪʦʨʘ ʟʘ 

ʰʢʘʣʦʶ ɻ. ɽʣʣʝʥʙʝʨʛʘ? 

24. ʅʘʚʝʜʽʪʴ ʧʨʠʢʣʘʜʠ ʨʦʟʨʘʭʫʥʢʫ ʩʝʨʝʜʥʴʦʛʦ ʙʘʣʫ ʚʠʨʘʞʝʥʦʩʪʽ ʝʢʦʣʦʛʽʯʥʠʭ 

ʬʘʢʪʦʨʽʚ ʟʘ ʰʢʘʣʘʤʠ ɻ.ɽʣʝʥʙʝʨʛʘ. 

25. ʗʢʽ ʤʝʪʦʜʠ ʟʘʧʨʦʧʦʥʫʚʘʚ ʃ.ɻ. ʈʘʤʝʥʩʴʢʠʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ 

ʤʩ̔ʮʝʧʝʨʝʙʫʚʘʥʥʷ  ʢʦʥʢʨʝʪʥʦʛʦ ʨʦʩʣʠʥʥʦʛʦ ʫʛʨʫʧʦʚʘʥʥʷ? 

26. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʝʜʘʬʽʯʥʫ ʩʽʪʢʫ. 

27. ʅʘ ʩʢʽʣʴʢʠ ʛʨʘʜʘʮʽʡ ʨʦʟʧʦʜʽʣʝʥʽ ʪʨʦʬʦʪʨʦʧʠ ʽ ʛʽʛʨʦʪʦʧʠ  ʚ ʝʜʘʬʽʯʥʽʡ ʩʽʪʮʽ 

ʇʦʛʨʝʙʥʷʢʘ? 

28. ʍʪʦ ʟʘʧʨʦʧʦʥʫʚʘʚ ʽʥʜʠʢʘʮʽʡʥʽ ʩʭʝʤʠ ʩʠʥʽʥʜʠʢʘʮʽʾ?  

29. ʅʘ ʷʢʠʭ ʨʽʚʥʷʭ ʤʦʞʣʠʚʘ ʩʠʥʪʘʢʩʦʥʦʤʽʯʥʘ ʽʥʜʠʢʘʮʽʷ?  
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ʈʆɿɼɯʃ 4. ʌɯʊʆɯʅɼʀʂɸʎɯʗ ˆʈʋʅʊɯɺ  

 

  

4.1. ʌʽʪʦʽʥʜʠʢʘʮʽʷ ˇʨʫʥʪʦʚʠʭ ʫʤʦʚ 

 

ʨ̂ʫʥʪ ï ʚʝʨʭʥʽʡ ʰʘʨ ʟʝʤʥʦʾ ʢʦʨʠ, ʩʬʦʨʤʦʚʘʥʠʡ ʫ ʨʝʟʫʣʴʪʘʪʽ ʚʟʘʻʤʦʜʽʾ 

ʙʽʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ (ʨʦʩʣʠʥʥʽʩʪʴ, ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ˇʨʫʥʪʦʚʘ ʬʘʫʥʘ) ʟ 

ʤʘʪʝʨʠʥʩʴʢʠʤʠ ʛʽʨʩʴʢʠʤʠ ʧʦʨʦʜʘʤʠ ʟʘ ʧʝʚʥʠʭ ʛʽʜʨʦʪʝʨʤʽʯʥʠʭ ʫʤʦʚ. ɻʦʣʦʚʥʦʶ 

ʨʠʩʦʶ ʻ ʨʦʜʶʯʽʩʪʴ ï ʟʜʘʪʥʽʩʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʨʦʩʣʠʥʠ ʧʽʜ ʯʘʩ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ 

ʚʦʜʦʶ ʪʘ ʧʦʞʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ.  

ʑʝ ɺ.ʃ.ʂʦʤʘʨʦʚ ʧʠʩʘʚ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʙʠʪʠʩʷ ʪʦʛʦ, ʱʦʙ ʟʘ ʟʤʽʥʘʤʠ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʤʦʞʥʘ ʙʫʣʦ ʙ ʙʝʟʧʦʤʠʣʢʦʚʦ ʩʫʜʠʪʠ ʧʨʦ ˇʨʫʥʪ. ʅʘ ʩʴʦʛʦʜʥʽ 

ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʽʥʜʠʢʘʮʽʶ ˇʨʫʥʪʽʚ ʟʥʘʯʥʦ ʟʙʘʛʘʪʠʣʠʩʷ. ɺʩʪʘʥʦʚʣʝʥʦ ʙʘʛʘʪʦ ʚʠʜʽʚ 

ʨʦʩʣʠʥ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʷʢʽ ʤʦʞʥʘ ʙʝʟʧʦʤʠʣʢʦʚʦ ʚʠʟʥʘʯʠʪʠ ʤʝʭʘʥʽʯʥʠʡ, 

ʚʦʜʥʠʡ,  ʭʽʤʽʯʥʠʡ, ʩʦʣʴʦʚʠʡ, ʪʘ ʽʥʰʽ ʧʦʢʘʟʥʠʢʠ ˇʨʫʥʪʽʚ. 

 

 ʌʽʪʦʥʜʠʢʘʮʽʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ 

ɯʥʜʠʢʘʪʦʨʘʤʠ ʚʠʩʦʢʦʛʦ ʚʤʽʩʪʫ ʞʠʚʠʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ̌ʨʫʥʪ ̔  ̒ï ʽʚʘʥ-ʯʘʡ 

ʚʫʟʴʢʦʣʠʩʪʠʡ, ʷʛʣʠʮʷ ʟʚʠʯʘʡʥʘ, ʨʦʟʭʽʜʥʠʢ ʟʚʠʯʘʡʥʠʡ, ʛʨʷʩʪʠʮʷ ʟʙʽʨʥʘ, ʙʣʝʢʦʪʘ 

ʯʦʨʥʘ, ʯʠʥʘ ʣʫʯʥʘ, ʪʦʥʢʦʥʽʛ ʣʫʯʥʠʡ, ʧʝʨʩʪʘʯ ʛʫʩʷʯʠʡ, ʧʘʩʣʽʥ ʩʦʣʦʜʢʦ-ʛʽʨʢʠʡ, 

ʢʨʦʧʠʚʘ ʜʚʦʜʦʤʥʘ, ʤʝʜʫʥʢʘ ʪʝʤʥʘ. 

ɯʥʜʠʢʘʪʦʨʠ ʩʝʨʝʜʥʴʦʛʦ ʚʤʽʩʪʫ ʞʠʚʠʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ˇʨʫʥʪʽ ï ʘʥʝʤʦʥʘ 

ʞʦʚʪʝʮʝʚʘ, ʢʘʣʶʞʥʠʮʷ ʙʦʣʦʪʥʘ, ʱʠʪʥʠʢ ʯʦʣʦʚʽʯʠʡ, ʙʨʫʩʣʠʥʘ ʙʦʨʦʜʘʚʯʘʩʪʘ, 

ʩʫʥʠʮʽ ʣʽʩʦʚʽ, ʧʽʜʤʘʨʝʥʥʠʢ ʩʧʨʘʚʞʥʽʡ, ʧʝʨʩʪʘʯ ʙʽʣʠʡ, ʦʨʣʷʢ ʟʚʠʯʘʡʥʠʡ, 

ʢʦʥʶʰʠʥʘ ʩʝʨʝʜʥʷ, ʢʫʧʘʣʴʥʠʮʷ ʻʚʨʦʧʝʡʩʴʢʘ. 

ɯʥʜʠʢʘʪʦʨʠ ʥʠʟʴʢʦʛʦ ʚʤʽʩʪʫ ʞʠʚʠʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ˇʨʫʥʪʽ ï ʤʽʪʣʠʮʷ ʩʦʙʘʯʘ, 

ʢʦʰʘʯʽ ʣʘʧʢʠ ʜʚʦʜʦʤʥʽ, ʚʝʨʝʩ ʟʚʠʯʘʡʥʠʡ, ʢʦʩʪʨʠʮʷ ʦʚʝʯʘ, ʣʽʥʥʝʷ ʧʽʚʥʽʯʥʘ, 

ʙʘʛʘʪʦʨʷʜʥʠʢ ʟʚʠʯʘʡʥʠʡ, ʱʘʚʝʣʴ ʛʦʨʦʙʠʥʠʡ, ʢʦʥʶʰʠʥʘ ʧʦʣʴʦʚʘ. 

 

ʌʽʪʦʥʜʠʢʘʮʽʷ ʤʝʭʘʥʽʯʥʦʛʦ ʩʢʣʘʜʫ ˇʨʫʥʪʽʚ 

ɿʘ ʚʽʜʥʦʰʝʥʥʷʤ ʜʦ ʤʝʭʘʥʽʯʥʦʛʦ ʩʢʣʘʜʫ ˇʨʫʥʪʽʚ ʽ ʤʘʪʝʨʠʥʩʴʢʠʭ ʧʦʨʽʜ 

ʨʦʩʣʠʥʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʧôʷʪʴ ʛʨʫʧ. 

1.  ʇʩʘʤʦʬʽʪʠ ï ʨʦʩʪʫʪʴ ʥʘ ʧʽʩʢʘʭ (ʝʬʝʜʨʘ ʜʚʦʢʦʣʦʩʢʦʚʘ, ʚʝʨʙʘ 

ʛʦʩʪʨʦʣʠʩʪʘ, ʚʝʨʙʘ ʢʘʩʧʽʡʩʴʢʘ, ʘʩʪʨʘʛʘʣ). 

2.  ʇʝʣʽʪʦʬʽʪʠ ï ʥʘ ʛʣʠʥʽ (ʣʦʙʦʜʘ ʨʦʟʢʠʜʠʩʪʘ, ʛʽʨʯʠʮʷ ʧʦʣʴʦʚʘ,  ʣʦʧʫʭ 

ʚʝʣʠʢʠʡ). 

3.  ɸʣʝʚʨʠʪʦʬʽʪʠ ï ʥʘ ʩʫʛʣʠʥʠʩʪʠʭ ʘʙʦ ʩʫʧʽʩʯʘʥʠʭ ˇʨʫʥʪʘʭ. 
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4.  ʍʘʩʤʦʬʽʪʠ ï ʥʘ ʢʘʤôʷʥʠʩʪʠʭ ˇʨʫʥʪʘʭ (ʛʚʦʟʜʠʢʘ ʽʛʣʦʣʠʩʪʘ, ʤʦʨʜʦʚʥʠʢ 

ʟʚʠʯʘʡʥʠʡ, ʣʦʤʠʢʘʤʽʥʴ ʩʫʧʨʦʪʠʚʥʦʣʠʩʪʠʡ). 

5.  ʇʝʪʨʦʬʽʪʠ ï ʥʘ ʩʢʝʣʷʭ, ʪʝ ʞ ʩʘʤʝ, ʱʦ ʡ ʣʽʪʦʬʽʪʠ. ɼʦ ʣʽʪʦʬʽʪʽʚ 

ʚʽʜʥʦʩʷʪʴʩʷ ʣʦʤʠʢʘʤʽʥʴ, ʤʽʥʫʘʨʮʽʷ ʟʘʣʦʟʠʩʪʦʚʦʣʦʩʠʩʪʘ, ʤʽʥʫʘʨʮʽʷ ʰʦʨʩʪʢʘ, 

ʙʽʣʴʰʽʩʪʴ ʚʠʜʽʚ ʜʟʚʦʥʠʢʽʚ, ʢʦʩʪʨʠʮʽ. 

ɯʥʜʠʢʘʪʦʨʦʤ ˇʨʫʥʪʽʚ ʩʝʨʝʜʥʴʦʛʦ ʤʝʭʘʥʽʯʥʦʛʦ ʩʢʣʘʜʫ (ʩʫʛʣʠʥʠʩʪʠʭ) ʩʣʫʛʫʻ, 

ʷʢ ʧʨʘʚʠʣʦ, ʟʦʥʘʣʴʥʘ ʨʦʩʣʠʥʥʽʩʪʴ. ʋ ʟʦʥʽ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʽʚ ̌ʨʫʥʪʠ ʩʚʽʪʣʠʭ 

ʣʽʩʽʚ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʜʽʙʨʦʚ ï ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʽ, ʘ ʪʽʥʠʩʪʠʭ (ʢʣʝʥ, ʣʠʧʘ, ʦʩʠʢʘ) ï 

ʚʘʞʢʦʩʫʛʣʠʥʠʩʪʽ ʽ ʛʣʠʥʠʩʪʽ. ɽʢʦʣʦʛʽʯʥʠʡ ʨʷʜ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʚʽʜ ʧʽʱʘʥʠʭ 

ˇʨʫʥʪʽʚ ʜʦ ʛʣʠʥʠʩʪʠʭ ʪʘʢʠʡ: ʩʦʩʥʘ ï ʜʫʙ ï ʙʝʨʝʟʘ ï ʦʩʠʢʘ. 

 

ʌʽʪʦʥʜʠʢʘʮʽʷ ʢʠʩʣʦʪʥʦʩʪʽ ˇʨʫʥʪ̔ ʚ  

ɯʥʜʠʢʘʪʦʨʠ ʥʘʡʙʽʣʴʰ ʢʠʩʣʠʭ ˇʨʫʥʪʽʚ ï ʚʠʜʠ, ʷʢʽ ʤʘʶʪʴ ʦʧʪʠʤʫʤ ʨʦʟʚʠʪʢʫ 

ʥʘ ʜʫʞʝ ʢʠʩʣʠʭ ˇʨʫʥʪʘʭ (ʨʅ 3,5ï4,5), ʚʦʥʠ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʪʘʢʦʞ ʥʘ ʧʦʤʽʨʥʦ 

ʢʠʩʣʠʭ (ʨʅ 4,5ï5,5), ʘʣʝ  ʚʽʜʩʫʪʥʽ ʘʙʦ ʨʽʜʢʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘ ʩʣʘʙʦ ʢʠʩʣʠʭ ʘʙʦ 

ʥʝʡʪʨʘʣʴʥʠʭ ˇʨʫʥʪʘʭ (ʦʞʠʢʘ ʚʦʣʦʩʠʩʪʘ, ʦʩʦʢʘ ʤʘʣʦʢʚʽʪʢʦʚʘ, ʙʽʣʦʚʫʩ ʩʪʠʩʥʫʪʠʡ, 

ʤʽʪʣʠʮʷ ʪʦʥʢʘ, ʣʝʨʭʝʥʬʝʣʴʜʽʷ ʟʚʠʚʠʩʪʘ, ʙʘʛʥʦ ʟʚʠʯʘʡʥʝ, ʚʝʨʝʩ ʟʚʠʯʘʡʥʠʡ, 

ʱʘʚʝʣʴ ʤʘʣʠʡ ʪʘ ʽʥ.).  

ɯʥʜʠʢʘʪʦʨʠ ʩʝʨʝʜʥʴʦʢʠʩʣʠʭ ˇʨʫʥʪ̔ ʚ (ʨʅ 4,5ï5,5) ï ʦʞʠʢʘ ʙʘʛʘʪʦʢʚʽʪʢʦʚʘ, 

ʢʫʥʠʯʥʠʢ ʩʽʨʫʚʘʪʠʡ, ʦʩʦʢʘ ʧʦʧʝʣʷʩʪʦ-ʩʽʨʘ, ʤʽʪʣʠʮʷ ʩʦʙʘʯʘ, ʜʟʚʽʥʝʮʴ ʤʘʣʠʡ, 

ʱʠʪʦʣʠʩʥʠʢ ʟʚʠʯʘʡʥʠʡ. 

ɯʥʜʠʢʘʪʦʨʠ ʩʣʘʙʦʢʠʩʣʠʭ ˇʨʫʥʪʽʚ (ʨʅ 5,5ï6,5) ï ʤʝʟʦʬʽʪʠ ʟ ʰʠʨʦʢʦʶ 

ʝʢʦʣʦʛʽʯʥʦʶ ʘʤʧʣʽʪʫʜʦʶ (ʦʯʝʨʝʪʷʥʢʘ ʟʚʠʯʘʡʥʘ, ʞʦʚʪʝʮʴ ʾʜʢʠʡ, ʜʟʚʽʥʝʮʴ 

ʚʽʜʭʠʣʝʥʠʡ, ʛʨʘʚʽʣʘʪ ʨʽʯʢʦʚʠʡ, ʧʽʜʤʘʨʝʥʥʠʢ ʙʦʣʦʪʥʠʡ, ʢʦʪʷʯʽ ʣʘʧʢʠ ʜʚʦʜʦʤʥʽ). 

ɯʥʜʠʢʘʪʦʨʠ ʥʝʡʪʨʘʣʴʥʠʭ ˇʨʫʥʪʽʚ (ʨʅ 6,5ï7,3) ï ʦʩʦʢʘ ʧʦʚʠʩʣʘ, ʪʨʷʩʫʯʢʘ 

ʩʝʨʝʜʥʷ, ʣʠʩʦʭʚʽʩʪ ʣʫʯʥʠʡ, ʢʦʩʪʨʠʮʷ ʣʫʯʥʘ, ʷʛʣʠʮʷ ʟʚʠʯʘʡʥʘ.        

ɯʥʜʠʢʘʪʦʨʠ ʩʣʘʙʦʣʫʞʥʠʭ ˇʨʫʥʪʽʚ (ʨʅ 7,2ï7,5) ï ʘʡʩʪʨʘ ʘʣʴʧʽʡʩʴʢʘ, ʙʝʨʝʟʢʘ 

ʧʦʣʴʦʚʘ, ʘʥʝʤʦʥʘ ʞʦʚʪʝʮʝʚʘ 

ɯʥʜʠʢʘʪʦʨʠ ʧʦʤʽʨʥʦ ʣʫʞʥʠʭ ˇʨʫʥʪʽʚ (ʨʅ 7,3ï8,0) ï ʪʠʤʦʬʽʾʚʢʘ ʣʫʯʥʘ, 

ʛʚʦʟʜʠʢʘ ʨʦʟʯʝʧʽʨʝʥʘ, ʣʶʮʝʨʥʘ ʭʤʝʣʝʚʠʜʥʘ.  

ɯʥʜʠʢʘʪʦʨʠ  ʣʫʞʥʠʭ ˇʨʫʥʪʽʚ (ʨʅ  ʚʠʱʘ 7,5ï8,0) ï ʧʽʩʢʦʣʶʙ ʧʽʱʘʥʠʡ, 

ʦʯʠʪʦʢ ʾʜʢʠʡ, ʛʽʨʯʠʮʷ ʧʦʣʴʦʚʘ, ʤʘʪʠ-ʡ-ʤʘʯʫʭʘ ʟʚʠʯʘʡʥʘ, ʘʡʩʪʨʘ ʘʣʴʧʽʡʩʴʢʘ, 

ʙʝʨʝʟʢʘ ʧʦʣʴʦʚʘ, ʘʥʝʤʦʥʘ ʞʦʚʪʝʮʝʚʘ. 

 

ʌʽʪʦʥʜʠʢʮʽʷ ʟʘʩʦʣʝʥʥʷ ˇʨʫʥʪʽʚ 

 ɿʘ ʚʽʜʥʦʰʝʥʥʷʤ ʜʦ ʟʘʩʦʣʝʥʥʷ ˇʨʫʥʪʫ, ʜʦʩʠʪʴ ʫʤʦʚʥʦ, ʚʠʜʽʣʷʶʪʴ ʜʚʽ ʚʝʣʠʢʽ 

ʛʨʫʧʠ ʨʦʩʣʠʥ-ʽʥʜʠʢʘʪʦʨʽʚ: 
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- ʛʘʣʦʬʽʪʠ ï ʨʦʩʣʠʥʠ, ʱʦ ʟʨʦʩʪʘʶʪʴ ʥʘ ʟʘʩʦʣʝʥʠʭ ˇʨʫʥʪʘʭ, ʧʦʜʽʣʷʶʪʴ ʥʘ 

ʚʣʘʩʥʦ ʛʘʣʦʬʽʪʠ (ʛʘʣʦʬʽʪʠ ʭʣʦʨʠʜʥʦʛʦ ʪʠʧʫ) ʪʘ ʛʽʧʩʦʬʽʪʠ (ʩʫʣʴʬʘʪʥʦ- 

ʢʘʣʴʮʽʻʚʦʛʦ ʪʠʧʫ). 

- ʛʣʽʢʦʬʽʪʠ ï ʤʝʰʢʘʮ ̔ ʥʝʟʘʩʦʣʝʥʠʭ ˇʨʫʥʪʽʚ.  

ɿʘ ʧʨʠʩʪʦʩʫʚʘʥʥʷʤ ʜʦ ʥʘʜʣʠʰʢʦʚʦʛʦ ʚʤʽʩʪʫ ʩʦʣʝʡ ʨʦʩʣʠʥʠ ʧʦʜʽʣʷʶʪʴ ʥʘ: 

- ʝʫʛʘʣʦʬʽʪʠ, ʘʙʦ ʚʣʘʩʥʦ ʛʘʣʦʬʽʪʠ, ʥʘʡʙʽʣʴʰ ʩʪʽʡʢʽ, ʪʠʧʦʚʽ ʩʦʣʷʥʢʠ, ʷʢʽ ʫ 

ʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʷʭ ʥʘʢʦʧʠʯʫʶʪʴ ʩʦʣʽ ʽ ʤʘʶʪʴ ʤôʷʩʠʩʪʽ, ʩʦʢʦʚʠʪʽ ʩʪʝʙʣʘ, 

ʨʝʜʫʢʦʚʘʥʽ ʤôʷʩʠʩʪʽ ʣʠʩʪʢʠ (ʩʦʣʦʥʝʮʴ ʻʚʨʦʧʝʡʩʴʢʠʡ, ʩʦʜʥʠʢ ʙʣʠʩʢʫʯʠʡ ʪʘ ʽʥ.). 

- ʢʨʠʥʦʛʘʣʦʬʽʪʠ ï ʨʦʩʣʠʥʠ, ʷʢʽ ʧʦʛʣʠʥʘʶʪʴ ʙʘʛʘʪʦ ʩʦʣʝʡ ʽ ʚʠʜʽʣʷʶʪʴ ʽʭ 

ʯʝʨʝʟ ʩʧʝʮʽʘʣʴʥʽ ʟʘʣʦʟʢʠ ʫ ʚʠʛʣʷʜʽ ʢʨʘʧʣʠʥ ʨʦʟʩʦʣʫ, ʧʽʩʣʷ ʚʠʩʠʭʘʥʥʷ 

ʟʜʫʚʘʶʪʴʩʷ ʚʽʪʨʦʤ (ʘʨʤʝʨʽʷ, ʢʝʨʤʝʢ, ʪʘʤʘʨʠʢʩ, ʬʨʘʥʢʝʥʽʷ).  

- ʛʣʽʢʦʛʘʣʦʬʽʪʠ ï ʨʦʩʣʠʥʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʷʜʦʤ ʘʥʘʪʦʤʽʯʥʠʭ ʽ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʠʩʪʦʩʫʚʘʥʴ, ʱʦ ʟʘʧʦʙʽʛʘʶʪʴ ʥʘʜʭʦʜʞʝʥʥʶ ʥʘʜʣʠʰʢʫ ʩʦʣʝʡ ʜʦ 

ʾʭ ʪʢʘʥʠʥ (ʧʦʣʠʥ, ʣʦʙʦʜʘ, ʙʫʨʷʢ). 

ʋ ʨʦʩʣʠʥ, ʷʢʽ ʨʦʩʪʫʪʴ ʥʘ ˇʨʫʥʪʘʭ ʟ ʚʝʣʠʢʠʤ ʚʤʽʩʪʦʤ ʩʦʣʝʡ, ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʎʝ ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʫʧʦʚʽʣʴʥʝʥʥʽ ʨʦʟʚʠʪʢʫ 

ʨʦʩʣʠʥ ʽ ʫ ʚʪʨʘʪʽ ʥʠʤʠ ʟʜʘʪʥʦʩʪʽ ʧʨʠʥʦʩʠʪʠ ʧʣʦʜʠ ʽ ʥʘʩʽʥʥʷ. 

ɼʦ ʥʝʟʘʩʦʣʝʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ˇʨʫʥʪʠ, ʱʦ ʤʽʩʪʷʪʴ ʤʝʥʰʝ 0,3 %; ʜʦ 

ʩʣʘʙʦʟʘʩʦʣʝʥʠʭ ï 0,3ï1,0 %; ʜʦ ʩʝʨʝʜʥʴʦʟʘʩʦʣʝʥʠʭ ï 1,1ï2,0 %; ʜʦ ʩʠʣʴʥʦ 

ʟʘʩʦʣʝʥʠʭ ï 2,1ï3,0 %; ʜʦ ʩʦʣʦʥʯʘʢʽʚ ï ʧʦʥʘʜ 3,0 % ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʩʦʣʝʡ. 

ʇʦʩʪʽʡʥʠʤʠ ʽʥʜʠʢʘʪʦʨʘʤʠ ʟʘʩʦʣʝʥʠʭ ˇʨʫʥʪʽʚ ʻ ʦʙʣʽʛʘʪʥʽ ʛʘʣʦʬʽʪʠ, ʱʦ ʤʘʶʪʴ 

ʦʧʪʠʤʫʤ ʨʦʟʚʠʪʢʫ ʧʨʠ ʟʘʩʦʣʝʥʥʽ ˇʨʫʥʪʽʚ ʧʦʥʘʜ 0,6ï1,0 %. ɺʦʥʠ ʚʽʜʥʦʩʷʪʴʩʷ 

ʯʘʩʪʽʰʝ ʜʦ ʨʦʜʠʥ ʄʘʨʝʚʽ, ʇʦʨʪʫʣʘʢʦʚʽ, ʪʘʤʘʨʠʢʩʦʚʽ ʪʘ ʽʥ. (ʩʦʣʦʥʝʮʴ 

ʪʨʘʚ'ʷʥʠʩʪʠʡ, ʭʘʤʽʣʽʦʥ ʙʦʨʦʜʘʚʯʘʩʪʠʡ, ʣʫʪʠʛʘ ʩʠʚʘ, ʧʝʪʨʦʩʠʤʦʥʽʷ ʪʦʚʩʪʦʣʠʩʪʘ, 

ʢʘʣʽʜʽʫʤ ʢʘʩʧʽʡʩʴʢʠʡ, ʧʣʦʩʢʫʭʘ ʘʙʦ ʙʽʶʨʛʫʥ ʩʦʣʦʥʯʘʢʦʚʠʡ, ʩʘʨʩʘʟʘʥ 

ʰʠʰʢʦʚʘʪʠʡ). 

ʇʦʩʪʽʡʥʽ ʽʥʜʠʢʘʪʦʨʠ ʟʘʩʦʣʝʥʥʷ ˇʨʫʥʪʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 33, 34. 

ɺ ʦʩʥʦʚʫ ʩʢʣʘʜʘʥʥʷ ʩʧʠʩʢʫ ʽʥʜʠʢʘʪʦʨʽʚ ʟʘʩʦʣʝʥʥʷ ˇʨʫʥʪʽʚ ʙʝʨʝʪʴʩʷ 

ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʘʤʧʣʽʪʫʜʠ ʟʘʩʦʣʝʥʥʷ ʢʦʨʝʥʝʟʘʩʝʣʝʥʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ ʜʣʷ 

ʦʩʥʦʚʥʠʭ ʨʦʩʣʠʥ ʦʢʨʝʤʦʛʦ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʘʡʦʥʫ. ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ 

ʛʘʣʦʬʽʪʽʚ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚ ʥʘʧʽʚʧʫʩʪʝʣʷʭ ʽ ʧʫʩʪʝʣʷʭ. ʊʘʢ, ɹ.ɺ. ɺʠʥʦʛʨʘʜʦʚ (1964) 

ʚʠʜʽʣʷʚ ʩʝʨʝʜ ʥʠʭ ʧʦʩʪʽʡʥʽ, ʟʤʽʥʥʽ ʪʘ ʥʝʛʘʪʠʚʥʽ ʛʘʣʦʽʥʜʠʢʘʪʦʨʠ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʤʽʩʪʫ ʱʽʣʴʥʦʛʦ ʟʘʣʠʰʢʫ ʫ ʢʦʨʝʥʝʟʘʩʝʣʝʥʦʤʫ ʛʦʨʠʟʦʥʪʽ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʽʡ 

ʚʝʣʠʯʠʥʽ ʟʘʩʦʣʝʥʥʷ ʚʝʨʭʥʴʦʛʦ ʛʦʨʠʟʦʥʪʫ, % :  

- ʜʣʷ ʧʦʩʪʽʡʥʠʭ 0,3ï6,1 % ʪʘ 7,4ï45,8 %;  

- ʜʣʷ ʟʤʽʥʥʠʭ 0,1ï1,8 % ʪʘ 7,3ï35,9 %; 

- ʜʣʷ ʥʝʛʘʪʠʚʥʠʭ 0,04ï0,4 %.  



  

164 

 

  

ʃʫʪʠʛʘ ʩʠʚʘ ʇʝʪʨʦʩʠʤʦʥʽʷ ʪʦʚʩʪʦʣʪʩʪʘ 

  

ʂʘʣʽʜʽʫʤ  ʢʘʩʧʽʡʩʴʢʠʡ ʉʦʣʦʥʝʮʴ ʪʨʘʚôʷʥʠʩʪʠʡ 

  

ɹʽʶʨʛʫʥ ʩʦʣʦʥʯʘʢʦʚʠʡ ʉʘʨʩʘʟʘʥ ʰʠʰʢʫʚʘʪʠʡ 

 

ʈʠʩ.33. ʇʦʩʪʽʡʥʽ ʽʥʜʠʢʘʪʦʨʠ ʟʘʩʦʣʝʥʥʷ ˇʨʫʥʪʽʚ 
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ʉʦʜʥʠʢ ʩʣʘʥʢʠʡ ʇʨʫʪʥʷʢ ʟʚʠʯʘʡʥʠʡ 

  

ʉʝʣʽʪʨʷʥʢʘ ʩʠʙʽʨʩʴʢʘ ʊʘʤʘʨʠʢʩ ʱʝʪʠʥʠʩʪʦʚʦʣʦʩʠʡ 

  

ʂʫʨʘʡ ʩʦʜʦʚʠʡ ʊʘʤʘʨʠʢʩ ʙʝʟʣʠʩʪʠʡ 

 

ʈʠʩ. 34. ʇʦʩʪʽʡʥʽ ʽʥʜʠʢʘʪʦʨʠ ʟʘʩʦʣʝʥʥʷ ˇʨʫʥʪʽʚ 

ɼʦ ʛʨʫʧʠ ʽʥʜʠʢʘʪʦʨʽʚ ʟʘʩʦʣʝʥʠʭ ˇʨʫʥʪʽʚ ʚʢʣʶʯʘʶʪʴ ʪʘʢʦʞ ʚʠʜʠ ʨʦʜʽʚ 

ʩʦʜʥʠʢʘ, ʧʨʫʪʥʷʢʘ, ʙʘʛʘʪʦ ʚʠʜʽʚ ʨʦʜʫ ʢʫʨʘʷ, ʪʘʤʘʨʠʢʩʽʚ ï ʱʝʪʠʥʠʩʪʦʚʦʣʦʩʦʛʦ ʽ 

ʪʦʥʢʦʢʦʣʠʩʪʦʛʦ, ʩʝʣʽʪʨʷʥʢʫ ʩʠʙʽʨʩʴʢʫ (ʨʠʩ. 34). ʇʨʠʨʦʜʥʽ ʧʨʠʯʠʥʠ ʟʘʩʦʣʝʥʥʷ 
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ˇʨʫʥʪʽʚ ï ʚʠʭʽʜ ʥʘ ʧʦʚʝʨʭʥʶ ʧʦʢʣʘʜʽʚ ʩʦʣʽ, ʧʽʜʥʷʪʪʷ ʩʦʣʝʡ ʟ ʥʠʞʥʽʭ ʛʦʨʠʟʦʥʪʽʚ 

ʟʘ ʽʥʪʝʥʩʠʚʥʦʛʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʯʠʥʫ ʪʦʱʦ. ɸʥʪʨʦʧʦʛʝʥʥʠʤʠ 

ʯʠʥʥʠʢʘʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ ʻ ʥʘʜʣʠʰʦʢ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʥʘʜʭʦʜʞʝʥʥʷ 

ʥʝʦʯʠʱʝʥʠʭ ʧʦʙʫʪʦʚʠʭ ʪʘ ʧʨʦʤʠʩʣʦʚʠʭ ʩʪʦʢʽʚ. ɼʦ ʟʘʩʦʣʝʥʥʷ ˇʨʫʥʪʽʚ 

ʧʨʠʟʚʦʜʠʪʴ ʥʝʨʘʮʽʦʥʘʣʴʥʝ ʟʨʦʰʝʥʥʷ. ɿʘʩʦʣʝʥʽ ˇʨʫʥʪʠ ʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ 

ʧʦʩʫʰʣʠʚʠʭ ʤʽʩʮʷʭ. ɿʘʩʦʣʝʥʥʷ ʧʦʚôʷʟʘʥʦ ʟʜʝʙʽʣʴʰʦʛʦ ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ 

ʥʘʪʨʽʶ ʚ ˇʨʫʥʪʽ. ɿʘʣʝʞʥʦ ʚʽʜ ʧʝʨʝʚʘʞʥʦʛʦ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʦʢʨʝʤʠʭ ʩʦʣʝʡ 

ʥʘʪʨʽʶ ʟʘʩʦʣʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʩʫʣʴʬʘʪʥʠʤ, ʭʣʦʨʠʜʥʠʤ, ʩʦʜʦʚʠʤ ʘʙʦ ʟʤʽʰʘʥʠʤ. 

ʅʘʡʙʽʣʴʰ ʰʢʽʜʣʠʚʠʡ ʚʧʣʠʚ ʚʠʷʚʣʷʻ ʩʦʜʦʚʝ ʟʘʩʦʣʝʥʥʷ. 

ʋ ʪʘʙʣ. 18. ʥʘʚʦʜʠʪʴʩʷ ʧʦʨʽʚʥʷʣʴʥʘ ʦʪʨʫʡʥʽʩʪʴ ʩʦʣʝʡ, ʷʢʱʦ ʟʘ ʦʜʠʥʠʮʶ 

ʧʨʠʡʥʷʪʠ ʦʪʨʫʡʥʽʩʪʴ ʩʽʨʯʘʥʦʢʠʩʣʦʛʦ ʥʘʪʨʽʶ.  

ʊʘʙʣʠʮʷ 18. ʇʦʨʽʚʥʷʣʴʥʠʡ ʩʪʫʧʽʥʴ ʦʪʨʫʡʥʦʩʪʽ ʩʦʣʝʡ ʜʣʷ ʨʦʩʣʠʥ, 

ʫʤ. ʦʜ. (ɭʛʦʨʦʚ, 1954) 

ʉʽʣʴ ʉʪʫʧʽʥʴ ʦʪʨʫʡʥʦʩʪʽ ʩʦʣʽ ʅʝʦʪʨʫʡʥʽ ʩʦʣʽ 

Na2SO4 1 MgCO3 

NaHCO3 3 CaCO3 

MgSO4 3ï5 CaHCO3 

MgCl2 3ï5 CaSO4 

NaCl 5ï10 ï 

Na2CO3 10 ï 

 

ʃ.ɻ. ʈʘʤʝʥʩʴʢʠʡ (1956) ʚʠʜʽʣʷʻ 5 ʩʪʫʧʝʥʽʚ ʟʘʩʦʣʝʥʥʷ ˇʨʫʥʪʽʚ.  

ʉʪʫʧʽʥʴ I. ʉʣʘʙʦʟʘʩʦʣʝʥʽ, ʩʦʣʦʥʯʘʢʫʚʘʪʽ ʩʽʨʦʟʝʤʥʽ, ʢʘʰʪʘʥʦʚʽ ʩʦʣʦʥʮʝʚʽ 

ˇʨʫʥʪʠ. ʈʝʘʢʮʽʷ ˇʨʫʥʪʦʚʠʭ ʨʦʟʯʠʥʽʚ ï ʩʣʘʙʦʣʫʞʥʘ (ʨʅ 7,5ï8,3), ʫ ʚʦʜʥʽʡ ʚʠʪʷʞʮʽ 

ʟ ʚʝʨʭʥʴʦʛʦ ʧʽʚʤʝʪʨʦʚʦʛʦ ʰʘʨʫ ʤʽʩʪʠʪʴʩʷ 0,05 % ʩʫʣʴʬʘʪʽʚ ʪʘ 0,01 ï 0,03 % 

ʭʣʦʨʠʜʽʚ.  

ʉʪʫʧʽʥʴ II. ʉʝʨʝʜʥʴʦʟʘʩʦʣʝʥʽ ˇʨʫʥʪʠ; ʟʘʟʚʠʯʘʡ ʮʝ ʣʫʯʥʽ ʩʦʣʦʥʯʘʢʫʚʘʪʽ 

ˇʨʫʥʪʠ (ʨʅ 7,5ï8,3), ʩʫʣʴʬʘʪʠ ï 0,1ï0,3 %, ʭʣʦʨʠʜʠ ï 0,05ï0,1 %.  

ʉʪʫʧʽʥʴ ɯɯɯ. ʉʠʣʴʥʦʟʘʩʦʣʝʥʽ ˇʨʫʥʪʠ (ʩʦʣʦʥʯʘʢʠ) (pH ʜʦ 9,1), ʩʫʣʴʬʘʪʠ ï ʜʦ 

0,05 %, ʭʣʦʨʠʜʠ ï ʜʦ 0,3 %.  

ʉʪʫʧʽʥʴ IV. ʈʽʟʢʦʟʘʩʦʣʝʥʽ ˇʨʫʥʪʠ (ʩʦʣʦʥʯʘʢʠ). ɺʤʽʩʪ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʩʦʣʝʡ 

ʫ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ ï ʢʽʣʴʢʘ ʚʽʜʩʦʪʢʽʚ. 

ʉʪʫʧʽʥʴ V. ɿʣʽʩʥʽ ʩʦʣʦʥʯʘʢʠ (ʰʦʨʠ). ʈʦʩʣʠʥʥʽʩʪʴ ʩʠʣʴʥʦ ʟʨʽʜʞʫʻʪʴʩʷ ʘʙʦ 

ʧʦʚʥʽʩʪʶ ʚʽʜʩʫʪʥʷ.  

ʇʨʠʢʣʘʜʠ ʨʦʩʣʠʥ-ʽʥʜʠʢʘʪʦʨʽʚ ʨʽʟʥʠʭ ʩʪʫʧʝʥʽʚ ʟʘʩʦʣʝʥʥʷ ˇʨʫʥʪʽʚ ʥʘʚʝʜʝʥʦ ʚ 

ʪʘʙʣ. 19. 
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ʊʘʙʣʠʮʷ 19. ʈʦʩʣʠʥʥʽ ʽʥʜʠʢʘʪʦʨʠ ʚʽʜʥʦʩʥʠʭ ʩʪʫʧʝʥʽʚ ʟʘʩʦʣʝʥʥʷ ˇʨʫʥʪʽʚ 

ʥʘ ʇʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ ɭʚʨʦʧʝʡʩʴʢʦ ʾʯʘʩʪʠʥʠ (ʈʘʤʝʥʩʴʢʠʡ, 1938,1956) 

 

ʉʪʫʧʽʥʴ ʟʘʩʦʣʝʥʥʷ ɯʥʜʠʢʘʪʦʨʠ 

I. ʉʣʘʙʦʟʘʩʦʣʝʥʽ ʇʦʣʠʥ ʙʽʣʦʟʝʤʝʣʴʥʠʡ, ʪʝʨʝʩʢʝʥ, 

ʛʨʫʜʥʠʮʷ ʪʘʪʘʨʩʴʢʘ, ʙʦʷʣʠʛ, ʘʙʦ ʢʫʨʘʡ 

ʜʝʨʝʚʮʝʧʦʜʽʙʥʠʡ  

ɯɯ. ʉʝʨʝʜʥʴʦʟʘʩʦʣʝʥʽ ʇʣʦʩʢʫʭʘ ʟʚʠʯʘʡʥʘ (ʧʽʚʥʷʯʝ, ʘʙʦ ʢʫʨʷʯʝ 

ʧʨʦʩʦ), ʧʦʣʠʥ ʤʘʣʦʢʚʽʪʢʦʚʠʡ, ʩʠʪʥʠʢ 

ɾʝʨʘʨʘ, ʢʫʨʘʡ ʞʦʨʩʪʢʠʡ, ʤʦʨʢʽʚʥʠʢ 

ʣʫʯʥʠʡ 

ɯɯɯ. ʉʠʣʴʥʦʟʘʩʦʣʝʥʽ ʇʦʣʠʥ ʤʘʣʦʢʚʽʪʢʦʚʠʡ, ʭʘʤʽʣʽʦʥ 

ʙʦʨʦʜʘʚʯʘʩʪʠʡ, ʬʨʘʥʢʝʥʠʷ ʰʦʨʩʪʢʘ, ʘʙʦ 

ʩʘʡʛʘʯʘ ʪʨʘʚʘ, ʢʫʨʘʡ ʂʦʤʘʨʦʚʘ, ʩʦʩʶʨʝʷ 

ʩʦʣʦʥʯʘʢʦʚʘ 

IV. ʈʽʟʢʦʟʘʩʦʣʝʥʽ ʍʘʤʽʣʽʦʥ ʯʝʨʝʰʢʦʚʠʡ, ʤʦʣʦʯʢʘ 

ʧʨʠʤʦʨʩʴʢʘ, ʩʘʨʩʘʟʘʥ ʰʠʰʢʫʚʘʪʠʡ, 

ʩʦʣʷʥʦʢʦʣʦʩʥʠʢ ʧʨʠʢʘʩʧʽʡʩʴʢʠʡ, ʘʙʦ 

ʢʘʨʘʙʘʨʢʘʨ, ʩʦʣʦʥʝʮʴ ʻʚʨʦʧʝʡʩʴʢʠʡ 

V. ɿʣʽʩʥʽ ʩʦʣʦʥʯʘʢʠ (ʰʦʨʠ) ʈʦʩʣʠʥʥʽʩʪʴ ʩʠʣʴʥʦ ʟʨʽʜʞʝʥʘ ʘʙʦ 

ʧʦʚʥʽʩʪʶ ʚʽʜʩʫʪʥʷ 

 

ʂʨʠʪʠʯʥʠʡ ʨʽʚʝʥʴ ʟʘʩʦʣʝʥʥʷ ʩʪʘʥʦʚʠʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ ʜʣʷ ʛʣʽʢʦʛʘʣʦʬʽʪʽʚ 

ʙʣʠʟʴʢʦ 2,5 %, ʢʨʠʥʦʛʘʣʦʬʽʪʽʚ ï 3,4, ʝʚʛʘʣʦʬʽʪʽʚ ï 4,8 %. ɼʣʷ ʤʝʟʦʬʽʪʽʚ ʮʷ 

ʚʝʣʠʯʠʥʘ ʩʪʘʥʦʚʠʪʴ 1,5 %. 

ɯʥʜʠʢʘʪʦʨʘʤʠ ʭʣʦʨʠʜʥʦʛʦ ʟʘʩʦʣʝʥʥʷ ˇʨʫʥʪʽʚ ʻ: ʩʘʨʩʘʟʘʥ ʰʠʰʢʫʚʘʪʠʡ, 

ʩʦʣʦʥʝʮʴ ʻʚʨʦʧʝʡʩʴʢʠʡ, ʪʘʤʘʨʠʢʩ ʙʘʛʘʪʦʛʽʣʣʷʩʪʠʡ; ʩʫʣʴʬʘʪʥʦ-ʭʣʦʨʠʜʥʦʛʦ: 

ʧʦʪʘʰʥʠʢ ʢʘʩʧʽʡʩʴʢʠʡ, ʪʘʤʘʨʠʢʩ ʱʝʪʠʥʠʩʪʦʚʦʣʦʩʠʡ, ʩʦʣʦʥʝʮʴ ʚʫʟʣʫʚʘʪʠʡ  

(ʨʠʩ. 35). 

ʌʽʪʦʽʥʜʠʢʘʪʦʨʠ ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʦʛʦ ʟʘʩʦʣʝʥʥʷ ï ʧʨʠʙʝʨʝʞʥʠʮʷ 

ʩʦʣʦʥʯʘʢʦʚʘ, ʩʝʣʽʪʨʷʥʢʘ ʐʦʙʝʨʘ, ʩʦʣʷʥʦʢʦʣʦʩʥʠʢ ʧʨʠʢʘʩʧʽʡʩʴʢʠʡ, ʩʘʢʩʘʫʣ 

ʯʦʨʥʠʡ, ʧʝʪʨʦʩʠʤʦʥʽʷ ʪʦʚʩʪʦʣʠʩʪʘ (ʨʠʩ. 36); ʩʫʣʴʬʘʪʥʦʛʦ ï ʦʞʠʥʘʨ, ʘʙʦ 

ʙʽʶʨʛʫʥ ʢʘʥʜʝʣʷʙʨʥʠʡ ʪʘ ʙʝʟʣʠʩʪʠʡ, ʥʘʥʦʬʽʪʦʥ ʾʞʘʢʦʚʠʡ 
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ʊʘʤʘʨʠʢʩ ʝɦʪʠʥʠʩʪʦʚʦʣʦʩʠʡ ʉʦʣʦʥʝʮʴ ʚʫʟʣʫʚʘʪʠʡ ʇʦʪʘʰʥʠʢ ʢʘʩʧʽʡʩʴʢʠ 

 

ʈʠʩ 35. ɯʥʜʠʢʘʪʦʨʠ ʩʫʣʴʬʘʪʥʦ-ʭʣʦʨʠʜʥʦʛʦ ʟʘʩʦʣʝʥʥʷ ˇʨʫʥʪʫ 

 

  

ʇʨʠʙʝʨʝʞʥʠʮʷ ʙʝʨʝʛʦʚʘ ʉʝʣʽʪʨʷʥʢʘ ʐʦʙʝʨʘ 

  

ʉʦʣʷʥʦʢʦʣʦʩʥʠʢ ʧʨʠʢʘʩʧʽʡʩʴʢʠʡ ɹʽʶʨʛʫʥ  ʙʝʟʣʠʩʪʠʡ 

 

ʈʠʩ. 36. ɯʥʜʠʢʘʪʦʨʠ ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʦʛʦ ʟʘʩʦʣʝʥʥʷ 
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ɯʥʜʠʢʘʪʦʨʘʤʠ ʩʦʣʦʥʮʝʚʠʭ ˇʨʫʥʪʽʚ ʟ̔ ʧʝʨʝʚʘʞʘʥʥʷʤ ʥʘʪʨʽʶ ʥʘʜ ʢʘʣʴʮʽʻʤ 

ʩʣʫʛʫʪʁʴ ʢʩʝʨʦʛʘʣʦʬʽʪʠ: ʧʦʣʠʥ ʤʘʣʦʢʚʽʪʢʦʚʠʡ, ʢʘʤʬʦʨʦʩʤʘ ʤʘʨʩʝʣʴʩʴʢʘ; 

ʩʦʣʦʥʮʶʚʘʪʠʭ ï ʢʩʝʨʦʤʝʟʦʬʠʪʠ: ʩʦʥʷʰʥʠʢ ʨʦʩʽʡʩʴʢʠʡ, ʣʽʭʥʽʩ ʩʠʙʽʨʩʴʢʠʡ. 

ɯʥʜʠʢʘʪʦʨʦʤ ʟʘʛʽʧʩʦʚʘʥʦʩʪʽ ˇʨʫʥʪʽʚ ʩʣʫʛʫʻ ʛʽʧʩʦʬʽʪ ʦʞʠʥʘʨ, ʘʙʦ ʙʽʶʨʛʫʥ 

ʛʽʧʩʦʚʠʡ ʽ ʪ.ʜ.  

 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ʅʘʟʚʽʪʴ ʬʽʪʦʽʥʜʠʢʘʪʦʨʠ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ. 

2. ʗʢʽ ʨʦʩʣʠʥʠ ʻ ʽʥʜʠʢʘʪʦʨʘʤʠ  ʤʝʭʘʥʽʯʥʦʛʦ ʩʢʣʘʜʫ ˇʨʫʥʪʽʚ? 

3. ʅʘʟʚʽʪʴ ʨʦʩʣʠʥʠ- ʽʥʜʠʢʘʪʦʨʠ ʢʠʩʣʦʪʥʦʩʪʽ ˇʨʫʥʪʽʚ? 

4. ʗʢʽ ʜʚʽ ʚʝʣʠʢʽ ʛʨʫʧʠ ʨʦʩʣʠʥ ʚʠʜʽʣʷʶʪʴ ʟʘ  ʾʭ ʽʚʽʜʥʦʰʝʥʥʷʤ ʜʦ ʟʘʩʦʣʝʥʥʷ 

ˇʨʫʥʪʫ?  

5. ʅʘ ʷʢʽ ʛʨʫʧʠ ʧʦʜʽʣʷʶʪʴ ʨʦʩʣʠʥʠ ʟʘ ʧʨʠʩʪʦʩʫʚʘʥʥʷʤ ʜʦ ʥʘʜʣʠʰʢʦʚʦʛʦ 

ʚʤʽʩʪʫ ʩʦʣʝʡ ʫ ˇʨʫʥʪʽ? 

6. ʅʘ ʷʢʽ ʛʨʘʜʘʮʽʾ ʧʦʜʽʣʷʶʪʴ ˇʨʫʥʪʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʤʽʩʪʫ ʚ ʥʠʭ ʩʦʣʝʡ? 

7. ʅʘʟʚʽʪʴ ʧʦʩʪʽʡʥʽ ʽʥʜʠʢʘʪʦʨʠ ʟʘʩʦʣʝʥʠʭ ˇʨʫʥʪʽʚ. 

8. ʗʢʽ ʛʨʫʧʠ ʛʘʣʦʽʥʜʠʢʘʪʦʨʽʚ ʚʠʜʽʣʠʚ ɹ.ɺ. ɺʠʥʦʛʨʘʜʦʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʤʽʩʪʫ ʱʽʣʴʥʦʛʦ ʟʘʣʠʰʢʫ ʚ ʢʦʨʝʥʝʟʘʩʝʣʝʥʦʤʫ ʛʦʨʠʟʦʥʪʽ? 

9. ʗʢʽ ʃ.ɻ. ʈʘʤʝʥʩʴʢʠʡ ʚʠʜʽʣʽʚ ʩʪʫʧʝʥʽ ʟʘʩʦʣʝʥʥʷ ˇʨʫʥʪʽʚ ʽ ʧʦʚ'ʷʟʘʥʽ ʟ ʥʠʤʠ 

ʨʦʩʣʠʥʠ-ʽʥʜʠʢʘʪʦʨʠ? 

10. ʅʘʟʚʽʪʴ ʬʽʪʦʽʥʜʠʢʘʪʦʨʠ ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʦʛʦ ʟʘʩʦʣʝʥʥʷ. 

11. ɺʢʘʞʽʪʴ ʽʥʜʠʢʘʪʦʨʠ ʩʦʣʦʥʮʝʚʠʭ ˇʨʫʥʪʽʚ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʥʘʪʨʽʶ ʥʘʜ 

ʢʘʣʴʮʽʻʤ. 

 

 

4.2. ʌʽʪʦʽʥʜʠʢʘʮʽʷ ʧʦʚʝʨʭʥʝʚʠʭ ʧʦʢʣʘʜʽʚ ʽ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ 

   

ɺʯʝʥʥʷ ɺ.ɯ. ɺʝʨʥʘʜʩʴʢʦʛʦ ʧʨʦ ʙʽʦʩʬʝʨʫ, ʥʦʦʩʬʝʨʫ ï ʦʩʥʦʚʘ ʙʽʦʛʝʦʭʽʤʽʯʥʦʛʦ 

ʥʘʧʨʷʤʫ ʚ ʛʝʦʣʦʛʽʾ. ɺʠʚʯʝʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʞʠʚʦʾ ʨʝʯʦʚʠʥʠ ʽ ʟʚôʷʟʦʢ ʟ 

ʭʽʤʽʟʤʦʤ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʦʢʣʘʣʠ ʧʦʯʘʪʦʢ ʙʽʦʛʝʦʭʽʤʽʯʥʦʤʫ ʤʝʪʦʜʫ 

ʧʦʰʫʢʫ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʽ ʛʝʦʭʽʤʽʯʥʽʡ ʝʢʦʣʦʛʽʾ. ɺ.ʃ. ɺʝʨʥʘʜʩʴʢʠʤ ʙʫʣʦ ʯʽʪʢʦ 

ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʜʝʢʽʣʴʢʘ ʫʟʘʛʘʣʴʥʝʥʴ ʩʪʦʩʦʚʥʦ ʨʦʣʽ ʦʨʛʘʥʽʟʤʽʚ ʫ ʭʽʤʽʯʥʠʭ 

ʧʨʦʮʝʩʘʭ ɿʝʤʣʽ, ʱʦ ʩʧʨʠʷʣʦ ʚʠʜʽʣʝʥʥʶ ʥʦʚʦʤʫ ʥʘʫʢʦʚʦʤʫ ʥʘʧʨʷʤʫ , ʱʦ ʣʝʞʠʪʴ 

ʥʘ ʩʪʠʢʫ ʙʽʦʣʦʛʽʾ, ʛʝʦʣʦʛʽʾ, ʭʽʤʽʾ ʡ ʙʽʦʛʝʦʭʽʤʽʾ. 
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ɺʦʣʦʜʠʤʠʨ ɯʚʘʥʦʚʠʯ ɺʝʨʥʘʜʩʴʢʠʡ (1963ï

1945) ï ʫʢʨʘʾʥʩʴʢʽʡ ʽ ʨʘʜʷʥʩʴʢʠʡ ʫʯʝʥʠʡ-

ʧʨʠʨʦʜʦʟʥʘʚʝʮʴ, ʤʠʩʣʠʪʝʣʴ ʽ ʛʨʦʤʘʜʩʴʢʠʡ 

ʜʽʷʯ. ɸʢʘʜʝʤʠʢ ɯʤʧʝʨʘʪʦʨʩʴʢʦʾ ʉʘʥʢʪ- 

ʇʝʪʝʨʙʫʨʛʩʴʢʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ (1912). ʆʜʠʥ 

ʽʟ ʬʫʥʜʘʪʦʨʽʚ ʋʢʨʘʾʥʩʴʢʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ. 

ʊʚʦʨʝʮʴ ʥʘʫʢʦʚʠʭ ʰʢʽʣ ʽ ʥʘʫʢʠ 

ʙʽʦʛʝʦʭʽʤʽʽ. ɿʘʩʥʦʚʥʠʢ ʚʽʪʯʠʟʥʷʥʦʾ ʰʢʦʣʠ 

ʛʝʦʭʽʤʽʢʽʚ, ʦʩʥʦʚʦʧʦʣʦʞʥʠʢ ʚʯʝʥʥʷ ʧʨʦ 

ʙʽʦʩʬʝʨʫ ʪʘ ʥʦʦʩʬʝʨʫ. 

ɺ.ɯ ɺʝʨʥʘʜʩʴʢʠʡ 

ʆʨʛʘʥʽʟʤʠ ʫ ʧʨʦʮʝʩʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʢʨʫʛʦʚʦʨʦʪʫ ʟʜʘʪʥʽ ʥʘʢʦʧʠʯʫʚʘʪʠ ʧʝʚʥʽ 

ʭʽʤʽʯʥʽ ʝʣʝʤʝʥʪʠ. ʉʝʨʝʜ ʨʦʩʣʠʥ, ʷʢ ʽ ʩʝʨʝʜ ʪʚʘʨʠʥ, ʻ ʚʠʜʠ, ʷʢʽ ʘʢʫʤʫʣʶʶʪʴ 

ʢʘʣʽʡ, ʢʘʣʴʮʽʡ, ʤʘʛʥʽʡ, ʣʽʪʽʡ, ʙʦʨ, ʟʘʣʽʟʦ, ʘʣʶʤʽʥʽʡ, ʢʨʝʤʥʽʡ ʽ ʪ.ʜ. ɾʠʚʽ ʦʨʛʘʥʽʟʤʠ 

ʤʦʞʫʪʴ ʢʦʥʮʝʥʪʨʫʚʘʪʠ ʦʢʨʝʤʽ ʝʣʝʤʝʥʪʠ ʪʘ ʾʭ ʩʧʦʣʫʢʠ ʫ ʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʷʭ. 

ʅʘʧʨʠʢʣʘʜ, ʚʽʜʦʤʦ, ʱʦ ʚ ʙʫʨʠʭ ʚʦʜʦʨʦʩʪʷʭ ʢʦʥʮʝʥʪʨʘʮʽʷ ʡʦʜʫ ʚ 1000 ʨʘʟ ʚʠʱʘ, 

ʥʽʞ ʚ ʦʪʦʯʫʶʯʦʤʫ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʈʦʩʣʠʥʠ, ʘʢʫʤʫʣʶʶʯʠ ʪʽ ʯʠ ʽʥʰʽ 

ʝʣʝʤʝʥʪʠ, ʚʢʘʟʫʶʪʴ ʥʘ ʧʝʚʥʽ ʛʝʦʭʽʤʽʯʥʽ ʫʤʦʚʠ ʤʽʩʮʴ ʟʨʦʩʪʘʥʥʷ. ɺʦʥʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʢʦʨʠʩʥʽ ʧʽʜ ʯʘʩ ʧʦʰʫʢʽʚ ʥʦʚʠʭ ʨʦʜʦʚʠʱ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʡ ʦʮʥ̔ʮʽ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʣʶʜʠʥʦʶ. ɺ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʚʦʥʠ 

ʩʣʫʛʫʶʪʴ ʩʚʦʻʨʽʜʥʠʤʠ ʽʥʜʠʢʘʪʦʨʘʤʠ,  ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʥʘʷʚʥʽʩʪʴ ʚ 

ʦʪʦʯʫʶʯʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʥʝ ʨʝʻʩʪʨʫʶʪʴʩʷ ʧʨʷʤʠʤʠ 

ʚʠʤʽʨʶʚʘʥʥʷʤʠ ʯʝʨʝʟ ʟʘʥʘʜʪʦ ʤʘʣʫ ʢʽʣʴʢʽʩʪʴ. 

ʈʦʩʣʠʥʥʽ ʽʥʜʠʢʘʪʦʨʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʧʦʰʫʢʫ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ 

ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʬʣʦʨʠʩʪʠʯʥʽ, ʬʽʟʽʦʣʦʛʽʯʥʽ, ʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʬʽʪʦʮʝʥʦʪʠʯʥʽ. 

 

ʈʦʩʣʠʥʠ-ʽʥʜʠʢʘʪʦʨʠ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ. ʌʣʦʨʠʩʪʠʯʥʽ ʽʥʜʠʢʘʮʽʡʥʽ 

ʦʟʥʘʢʠ 

ʌʣʦʨʠʩʪʠʯʥʽ ʽʥʜʠʢʘʮʽʡʥʽ ʦʟʥʘʢʠ ʟʘʩʥʦʚʘʥʽ ʥʘ ʧʨʠʫʨʦʯʝʥʥ̔  ʨʷʜʫ 

ʭʘʨʘʢʪʝʨʥʠʭ ʚʠʜʽʚ ʽ ʨʽʟʥʦʚʠʜʽʚ ʜʦ ʧʝʚʥʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ (ʪʘʙʣ. 20).  

ʈʦʟʨʽʟʥʷʶʪʴ ʫʥʽʚʝʨʩʘʣʴʥʽ, ʘʙʦ ʧʦʩʪʽʡʥʽ, ʪʘ ʣʦʢʘʣʴʥʽ ʨʦʩʣʠʥʠ-ʽʥʜʠʢʘʪʦʨʠ. 

ʇʦʩʪʽʡʥʠʤʠ, ʘʙʦ ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ ʽʥʜʠʢʘʪʦʨʘʤʠ ʨʦʜʦʚʠʱ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ 

ʩʣʫʛʫʶʪɹ  ʚʠʜʠ, ʷʢʽ ʧʨʠʫʨʦʯʝʥʽ ʚʠʢʣʶʯʥʦ ʜʦ ʧʦʨʽʜ ʽ ˇʨʫʥʪʽʚ ʟ ʧʝʚʥʦʶ 

ʛʝʦʭʽʤʽʯʥʦʶ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ ʽ ʥʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʽʥʰʠʭ ʫʤʦʚʘʭ.  
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ʊʘʙʣʠʮʷ 20. ʈʦʩʣʠʥʠ-ʽʥʜʠʢʘʪʦʨʠ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ 

ɯʥʜʠʢʘʪʦʨ ʈʦʩʣʠʥʘ ɽʣʝʤʝʥʪ 

ʃʦʢʘʣʴʥʠʡ ʉʦʣʷʥʢʘ ʥʘʪʨʦʥʥʘ  (Salsola nitraria) ɺ 

ʃʦʢʘʣʴʥʠʡ ʂʝʨʤʝʢ ʥʘʧʽʚʢʫʱʦʚʠʡ  (Limonium suffruticosum) ɺ 

ʃʦʢʘʣʴʥʠʡ ɸʩʪʨʘʛʘʣʠ ʪʨʘʛʘʢʘʥʪʦʚʽ 

Astragalus microcephalus, A.aureus, A.strictifolius 

B 

ʋʥʽʚʝʨʩʘʣ. ɿʦʟʫʣʠʥʽ ʯʝʨʝʚʠʯʢʠ  (ʉypripedium calceolus) Ca 

ʋʥʽʚʝʨʩʘʣ. ʇʦʨʽʟʥʠʢ ʛʽʨʩʴʢʠʡ  (Libanotis montana) Ca 

ʋʥʽʚʝʨʩʘʣ. ʉʪʝʧʦʚʘ ʘʡʩʪʨʘ (Aster amellus ) Ca 

ʋʥʽʚʝʨʩʘʣ. ʇʘʧʦʨʦʪʴ ʧʝʣʣʝʷ (Pellaea calomelanos)  ʉʘ 

ʃʦʢʘʣʴʥʠʡ ʉʪʝʣʣʝʨʘ ʢʘʨʣʠʢʦʚʘ (Stellera chamaejasme) ɺʝ 

ʋʥʽʚʝʨʩʘʣ. ʉʦʣʦʥʝʮʴ ʪʨʘʚôʷʥʠʩʪʠʡ (Salicornia herbacea) Na, Cl 

ʃʦʢʘʣʴʥʠʡ ʆʜʠʥʘʨʥʠʢ ʝʚʨʦʧʝʡʩʴʢʠʡ  (Trientalis  europaea) Sn 

ʃʦʢʘʣʴʥʠʡ ʂʣʫʟʽʷ ʨʦʞʝʚʘ (Clusia rosea) Fe 

ʃʦʢʘʣʴʥʠʡ ɹʫʨʘʯʦʢ ɹʝʨʪʦʣʦʥʽ ʽ ʤʫʨʦʚʠʡ (Alyssum bertoloni, 

A.murale) 

Ni 

ʋʥʽʚʝʨʩʘʣ. ʃʝʱʠʮʷ ʇʘʪʨʝʥʘ (Gipsophila patriniʽ) Cu 

ʃʦʢʘʣʴʥʠʡ ɽʣʴʰʦʣʴʮʽʷ (Elsholzia  haichowensis)  Cu 

ʃʦʢʘʣʴʥʠʡ ʄʦʭ (Merceya latifolia) Cu 

ʃʦʢʘʣʴʥʠʡ ʉʤʽʣʢʠ (Silene otites, S.vulgaris) Cu 

ʃʦʢʘʣʴʥʠʡ ʄʽʥʫʘʨʮʽʷ ʚʝʩʥʷʥʘ (Minuartia verna) Cu 

ʃʦʢʘʣʴʥʠʡ ɸʨʤʝʨʽʷ ɻʘʣʣʝʨʘ  ( Armeria halleri) Cu 

ʃʦʢʘʣʴʥʠʡ ʂʘʣʽʬʦʨʥʽʡʩʴʢʠʡ ʤʘʢ  ((Eschscholzia californica Cu 

ʃʦʢʘʣʴʥʠʡ ʎʠʘʥʦʪʠʩ ʤʝʪʘʣʽʯʥʠʡ (Cyanotis metallorum) Cu 

ʋʥʽʚʝʨʩʘʣ. ɺʽʩʢʘʨʽʷ  ʘʣʴʧʽʡʩʴʢʘ  (Viscaria alpina) Cu 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 20 

ʃʦʢʘʣʴʥʠʡ ʈʫʪʘ  ʩʘʜʦʚʘ (Ruta graveolens0 Zn 

ʋʥʽʚʝʨʩʘʣ. ʌʽʘʣʢʘ ʛʘʣʤʝʡʥʘ  (Viola ʩalaminaria) Zn 

ʋʥʽʚʝʨʩʘʣ. ʊʘʣʘʙʘʥ ʛʘʣʤʝʡʥʠʡ (Thlaspi calaminarʽʘ) Zn 

ʃʦʢʘʣʴʥʠʡ ɹʫʨʘʯʦʢ ʜʚʦʥʘʩʽʥʥʠʡ  ( Alyssum biovulatum) Co,Cu-Ni 

ʋʥʽʚʝʨʩʘʣ. ʂʨʦʪʘʣʷʨʽʷ   ʢʦʙʘʣʪʽʢʘ (Crotalaria cobalticola) ʉʦ 

ʋʥʽʚʝʨʩʘʣ. ʉʠʣʝʥʘ  ʢʦʙʘʣʴʪʠʢʦʣʘ (Silene cobalticola) ʉʦ 

ʋʥʽʚʝʨʩʘʣ. ʂʦʩʪʷʥʝʮʴ ʤʫʨʦʚʠʡ (Asplenium ruta-muraria) Mg 

ʃʦʢʘʣʴʥʠʡ ʂʦʩʪʷʥʝʮʴ ʢʣʠʥʦʣʠʩʪʠʡ (Asplenium cuneifolium) Mg 

ʋʥʽʚʝʨʩʘʣ. ɿʣʠʥʢʘ ʘʣʴʧʽʡʩʴʢʘ (Erigeron alpines) Se 

ʋʥʽʚʝʨʩʘʣ. ɸʩʪʨʘʛʘʣ  (Astragalus thompsona, A. pattersoni) Se, U 

ʋʥʽʚʝʨʩʘʣ. ɸʩʪʨʘʛʘʣ (Astragalus bisulcatus) Se, U, V 

ʃʦʢʘʣʴʥʠʡ ɸʩʪʨʘʛʘʣ ʚʦʣʦʭʘʪʦʮʚʽʪʠʡ (Astragalus desʽanthus) Mo, Cu 

ʃʦʢʘʣʴʥʠʡ ɸʣʩʠʥʘ ʩʝʪʘʮʝʘ  (Alsina setacea) Hg 

ʃʦʢʘʣʴʥʠʡ ʕʨʘ̔ʥʪʫʩ  (Erianthus ravennae) Pb 

ʃʦʢʘʣʴʥʠʡ ɸʤʦʨʬʘ ʢʫʱʦʚʘ (Amorpha fruticosa) Pb 

ʃʦʢʘʣʴʥʠʡ  ɿʣʠʥʢʘ ʦʚʘʣʴʥʦʣʠʩʪʘ (Erigeron ovalifoliati) Ag 

ʃʦʢʘʣʴʥʠʡ ɾʠʤʦʣʦʩʪʴ  ʦʤʘʥʣʠʚʘ  (Lonicera confusa) Ag, Au 

ʃʦʢʘʣʴʥʠʡ ʍʚʦʱ ʧʦʣʴʦʚʠʡ  (Equisetum arvense) Au 

  

ʇʦʩʪʽʡʥʽ ʽʥʜʠʢʘʪʦʨʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʧʝʮʠʬʽʯʥʦʶ ʚʠʪʨʠʚʘʣʽʩʪʶ, ʘ ʽʥʦʜʽ 

ʽ ʚʠʤʦʛʣʠʚʽʩʪʶ ʜʦ ʧʝʚʥʦʛʦ ʛʝʦʭʽʤʽʯʥʦʛʦ ʟʙʘʛʘʯʝʥʥʷ, ʱʦ ʥʝ ʚʣʘʩʪʠʚʝ ʽʥʰʠʤ 

ʚʠʜʘʤ (ɺʠʥʦʛʨʘʜʦʚ, 1964, ɸʨʪʘʤʦʥʦʚ, 1989). 

ʇʦʩʪʽʡʥʠʤ ʽʥʜʠʢʘʪʦʨʦʤ ʚʠʭʦʜʫ ʢʨʝʡʜʠ ʽ ʚʘʧʥʷʢʽʚ, ʜʦʣʦʤʽʪʫ, ʛʽʧʩʫ ʪʘ ʽʥ. 

ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʠʪʴ ʢʘʣʴʮʽʡ, ʻ ʟʦʟʫʣʠʥʽ ʯʝʨʝʚʠʯʢʠ 

(Cypripediym calceolus), ʧʦʨʽʟʥʠʢ ʛʽʨʩʴʢʠʡ (Libanotis montana), ʨʽʟʥʽ ʚʠʜʠ 

ʩʦʥʮʝʮʚʽʪʽʚ (Helianthemum), ʩʪʝʧʦʚʘ ʘʡʩʪʨʘ (Aster amellus) ʽ ʽʥ. ( ʨʠʩ. 37). 
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ɿʦʟʫʣʠʥʽ ʯʝʨʝʚʠʯʢʠ ʇʦʨʽʟʥʠʢ ʛʽʨʩʴʢʠʡ 

  

ʉʦʥʮʝʮʚʽʪ ʢʨʝʡʜʦʣʶʙʥʠʡ ʉʪʝʧʦʚʘ ʘʡʩʪʨʘ 

 

ʈʠʩ. 37. ɯʥʜʠʢʘʪʦʨʠ ʧʦʨʽʜ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʠʪʴ ʢʘʣʴʮʽʡ 

 

   

ʈʝʟʝʜʘ ʞʦʚʪʘ ɺʦʣʦʰʢʘ  ʄʘʨʰʘʣʣʘ ʏʝʙʨʝʮʴ ʚʘʧʥʷʢʦʚʠʡ 

 

ʈʠʩ. 38. ʈʦʩʣʠʥʠ-ʽʥʜʠʢʘʪʦʨʠ ʢʨʝʡʜʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ 


