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ʇɽʈɽɼʄʆɺɸ 

ʅʘʧʨʠʢʽʥʮʽ 20-ʛʦ ʩʪʦʣʽʪʪʷ ʩʪʘʻ ʦʯʝʚʠʜʥʠʤ, ʱʦ ʢʨʠʟʦʚʽ ʩʠʪʫʘʮʽʾ ʚ 

ʝʢʦʣʦʛʽʯʥʽʡ ʩʬʝʨʽ ʥʝ ʻ ʪʠʤʯʘʩʦʚʠʤʠ, ʚʦʥʠ ʟʨʦʩʪʘʶʪʴ ʽ ʩʪʘʚʣʷʪʴ ʧʝʨʝʜ 

ʣ ʜʁʩʪʚʦʤ ʢʨʠʪʠʯʥʽ ʧʠʪʘʥʥʷ, ʚʠʨʽʰʝʥʥʷ ʷʢʠʭ  ʧʦʪʨʝʙʫʻ  ʬʘʭʽʚʮʽʚ,  ʱʦ 

ʚʽʣʴʥʦ ʦʨʽʻʥʪʫʶʪʴʩʷ ʚ ʨʦʟʤʘʾʪʪʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʘʥʘʣʽʪʠʯʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ ʜʣʷ ʢʦʥʪʨʦʣʶ ʟʘ ʚʠʢʠʜʘʤʠ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ ʰʢʽʜʣʠʚʠʭ 

ʨʝʯʦʚʠʥ. ʊʦʤʫ ʣʦʛʽʯʥʦʶ ʨʝʘʢʮʽʻʶ ʥʘ ʮʽ ʚʠʢʣʠʢʠ ʙʫʣʦ ʚʽʜʢʨʠʪʪʷ ʚ 1989 

ʨʦʮʽ ʚ ʂʠʾʚʩʴʢʦʤʫ ʧʦʣʽʪʝʭʥʽʯʥʦʤʫ ʽʥʩʪʠʪʫʪʽ ʢʘʬʝʜʨʠ ʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 

çʅʘʫʢʦʚʽ ʘʥʘʣʽʪʠʯʥʽ ʧʨʠʣʘʜʠè. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚ ʋʢʨʘʾʥʽ ʧʦʥʘʜ 300 ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ 

ʟʘʡʤʘʶʪʴʩʷ ʧʽʜʛʦʪʦʚʢʦʶ  ʬʘʭʽʚʮʽʚ ʜʣʷ ʝʢʦʣʦʛʽʯʥʦʾ ʛʘʣʫʟʽ, ʧʦʩʪʽʡʥʦ 

ʚʽʜʯʫʚʘʻʪʴʩʷ ʛʦʩʪʨʘ ʧʦʪʨʝʙʘ ʚ ʩʧʝʮʽʘʣʽʩʪʘʭ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʷʢ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʫʞʥʦʛʦ ʘʨʩʝʥʘʣʫ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʪʘʢ ʽ ʥʘ ʩʪʚʦʨʝʥʥʷ 

ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʝʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ ʜʦʢʽʣʣʷ.  

ʉʴʦʛʦʜʥʽ ʩʧʝʮʽʘʣʴʥʽʩʪʴ ʤʘʻ ʥʘʟʚʫ çʇʨʠʣʘʜʠ ʽ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫè, ʘ ʛʦʣʦʚʥʠʤ ʥʘʚʯʘʣʴʥʠʤ ʟʘʢʣʘʜʦʤ ʷʚʣʷʻʪʴʩʷ ʅʘʮʽʦʥʘʣʴʥʠʡ 

ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè. 

ɸʥʘʣʦʛʽʯʥʽ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʚ ʋʞʛʦʨʦʜʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ 

ʫʥʽʚʝʨʩʠʪʝʪʽ (ʢʘʬʝʜʨʘ ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ), ʉʭʽʜʥʦʫʢʨʘʾʥʩʴʢʦʤʫ 

ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤ. ɺ.ɼʘʣʷ (ʢʘʬʝʜʨʘ ʝʣʝʢʪʨʦʪʝʭʥʽʢʠ), 

ɼʦʥʝʮʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ (ʢʘʬʝʜʨʘ 

ʝʣʝʢʪʨʦʪʝʭʥʽʢʠ), ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ çʍʘʨʢʽʚʩʴʢʠʡ 

ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè (ʢʘʬʝʜʨʘ ʧʨʠʣʘʜʽʚ ʽ ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ). 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʇʦʩʪʘʥʦʚʠ ʂʄ ʋʢʨʘʾʥʠ ˉ 266 ʚʽʜ 29.04.2015 ʨ. ʪʘ 

ʟʛʽʜʥʦ ʟ ʥʘʟʚʦʶ  ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʄʝʪʨʦʣʦʛʽʷ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʚʠʤʽʨʶʚʘʣʴʥʘ ʪʝʭʥʽʢʘè, ʥʘʜʘʥʦʶ ʚ  ʮʽʡ ʇʦʩʪʘʥʦʚʽ, ʥʘ ʙʘʟʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 

çʇʨʠʣʘʜʠ ʽ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫè ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʩʧʝʮʽʘʣʽʟʘʮʽʷ çɯʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʽ ʩʠʩʪʝʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫè.  

ɺ ʜʽʶʯʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʣʘʥʽ ʢʘʬʝʜʨʠ ʚʞʝ ʜʦʩʪʘʪʥʴʦ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʠʩʮʠʧʣʽʥʠ, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʷʢʽʩʥʫ ʧʽʜʛʦʪʦʚʢʫ ʬʘʭʽʚʮʽʚ ʟ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ. ʎʝ, ʟʦʢʨʝʤʘ, çʊʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡè, çɻʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫè, çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʝʢʦʣʦʛʽʾè, çʅʦʚʽʪʥʽ 
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ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥ ̔ ʪʝʭʥʦʣʦʛʽʾè, çɸʥʘʣʽʪʠʯʥʽ ʝʢʦʣʦʛʽʯʥʽ 

ʧʨʠʣʘʜʠè, çɽʢʦʣʦʛʽʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫè, çʄʦʥʽʪʦʨʠʥʛ ʘʪʤʦʩʬʝʨʠè ʪʘ 

ʽʥʰʽ. ʇʦʯʘʪʢʦʚʝ ʦʟʥʘʡʦʤʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʜʽʶʯʦʾ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʧʨʦʚʘʜʠʪʴʩʷ ʚ ʨʘʤʢʘʭ ʜʠʩʮʠʧʣʽʥʠ çɺʩʪʫʧ ʜʦ ʬʘʭʫ 

çʇʨʠʣʘʜʠ ʽ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫè ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ   

ʦʜʥʦʡʤʝʥʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʦʩʽʙʥʠʢʘ ʟ ʛʨʠʬʦʤ ʄʆʅ ʋʢʨʘʾʥʠ.  

ʆʯʝʚʠʜʥʦ, ʱʦ ʧʨʦʮʝʩ ʚʚʝʜʝʥʥʷ ʚ ʥʦʚʫ ʩʧʝʮʽʘʣʽʟʘʮʽʶ ʧʦʪʨʝʙʫʻ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʧʽʜʨʫʯʥʠʢʘ ʟ 

ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ çɯʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ (ʚʩʪʫʧ ʜʦ ʬʘʭʫ)è.  

ʇʨʠ ʨʦʟʨʦʙʮʽ ʨʦʙʦʯʦʾ ʧʨʦʛʨʘʤʠ ʪʘ ʧʽʜʨʫʯʥʠʢʘ ʟ ʮʽʻʾ ʜʠʩʮʠʧʣʽʥʠ 

ʧʝʚʥʦʶ ʤʽʨʦʶ ʚʠʢʦʨʠʩʪʘʥʽ ʤʘʪʝʨʽʘʣʠ ʨʦʙʦʯʦʾ ʧʨʦʛʨʘʤʠ ʪʘ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʦʩʽʙʥʠʢʘ çɺʩʪʫʧ ʜʦ ʬʘʭʫ çʇʨʠʣʘʜʠ ʽ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫè, ʘ ʪʘʢʦʞ ʚʨʘʭʦʚʘʥʦ, ʱʦ ʥʦʚʘ ʜʠʩʮʠʧʣʽʥʘ ʟʘʚʞʜʠ ʧʦʪʨʝʙʫʻ 

ʩʪʘʜʽʾ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. 

ɺʠʢʣʘʜʘʥʥʷ ʮʽʻʾ ʜʠʩʮʠʧʣʽʥʠ ʚ ʨʽʟʥʠʭ ɺʅɿ ʋʢʨʘʾʥʠ ʪʘʢʦʞ ʤʘʪʠʤʝ 

ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ, ʱʦ ʮʽʣʢʦʤ ʟʘʢʦʥʦʤʽʨʥʦ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʤʘʩʰʪʘʙʽʚ 

ʥʘʰʦʾ ʜʝʨʞʘʚʠ ʪʘ ʛʝʦʛʨʘʬʽʾ ʨʦʟʪʘʰʫʚʘʥʥʷ ɺʅɿ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʟʤʽʩʪ, 

ʬʦʨʤʘʪ ʽ ʥʘʧʦʚʥʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ ʚ ʢʦʞʥʦʤʫ ɺʅɿ ʚʨʘʭʦʚʫʶʪʴ ʧʨʠʨʦʜʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ, ʽʩʪʦʨʽʶ ʨʦʟʚʠʪʢʫ ʪʘ ʩʪʘʥ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚ ʨʝʛʽʦʥʽ, ʘ ʪʘʢʦʞ 

ʝʢʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʧʨʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʷ. 

ʉʧʽʣʴʥʠʤ ʜʣʷ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʚʩʽʭ ɺʅɿ ʤʘʻ ʙʫʪʠ ʤʘʪʝʨʽʘʣ, 

ʷʢʠʡ ʙʠ ʧʦʢʘʟʘʚ ʩʪʫʜʝʥʪʫ ʩʧʝʮʠʬʽʢʫ ʦʙʨʘʥʦʛʦ ʬʘʭʫ ʪʘ ʡʦʛʦ ʦʩʦʙʣʠʚʝ ʽ 

ʚʠʟʥʘʯʘʣʴʥʝ ʤʽʩʮʝ ʚ ʩʫʢʫʧʥʦʩʪʽ ʬʘʭʽʚ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ. ʎʝʡ 

ʤʘʪʝʨʽʘʣ ʪʘʢʦʞ ʧʦʚʠʥʝʥ ʦʨʽʻʥʪʫʚʘʪʠ ʩʪʫʜʝʥʪʘ ʥʘ ʩʚʽʜʦʤʝ ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʝ 

ʩʪʘʚʣʝʥʥʷ ʜʦ ʦʚʦʣʦʜʽʥʥʷ ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʧʨʦʬʝʩʽʻʶ ʩʴʦʛʦʜʝʥʥʷ. 

ɸʥʘʣʽʪʠʯʥʝ ʝʢʦʣʦʛʽʯʥʝ ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ ʩʴʦʛʦʜʥʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ 

ʷʢ ʩʘʤʦʩʪʽʡʥʘ ʛʘʣʫʟʴ ʝʢʦʣʦʛʽʯʥʦʾ ʥʘʫʢʠ, ʘ ʩʪʨʫʢʪʫʨʘ, ʟʘʜʘʯʽ ʪʘ ʨʦʣʴ 

ʩʫʯʘʩʥʦʛʦ ʘʥʘʣʽʪʠʯʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ ʚ ʥʘʚʯʘʣʴʥʠʭ 

ʧʣʘʥʘʭ ʋʥʽʚʝʨʩʠʪʝʪʽʚ ʚʠʩʚʽʪʣʶʶʪʴʩʷ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʧʦʣʦʞʝʥʴ 

ɹʦʣʦʥʩʴʢʦʾ ʜʝʢʣʘʨʘʮʽʾ ʪʘ ʢʦʥʮʝʧʮʽʾ ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ. 

ɽʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʥʘ ʙʘʟʽ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʴʦʛʦʜʥʽ, ʘ ʪʘʢʦʞ  ʚ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ 

ʧʝʨʩʧʝʢʪʠʚʽ, ʻ ʦʜʥʠʤ ʽʟ ʙʝʟʫʤʦʚʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ ʢʨʘʾʥ ɭʉ, ʷʢʠʡ, ʟʦʢʨʝʤʘ, 

ʚʠʟʥʘʯʘʻ ʩʪʨʫʢʪʫʨʫ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʨʠʥʢʫ ʧʨʘʮʽ,  ʱʦ ʥʝ ʤʦʞʝ ʥʝ ʚʧʣʠʚʘʪʠ 

ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʨʠʥʢʫ ʧʨʘʮʽ ʋʢʨʘʾʥʠ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʮʝ ʥʘʢʣʘʜʘʻ ʧʝʚʥʽ 
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ʚʠʤʦʛʠ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ɺʅɿ ʥʘʚʯʘʣʴʥʦʶ ʣʽʪʝʨʘʪʫʨʦʶ ʟ ʮʴʦʛʦ 

ʧʠʪʘʥʥʷ. 

ʂʥʠʛʘ ʚʠʤʘʛʘʻ ʚʽʜ ʯʠʪʘʯʘ ʤʽʥʽʤʘʣʴʥʦʾ ʧʦʧʝʨʝʜʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ, 

ʪʦʤʫ ʢʦʨʠʩʥʘ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʤʦʣʦʜʰʠʭ ʢʫʨʩʽʚ ɺʅɿ, ʘʣʝ ʽ ʜʣʷ 

ʰʢʦʣʷʨʽʚ, ʷʢʽ ʥʘʤʘʛʘʶʪʴʩʷ ʟʨʦʙʠʪʠ ʩʚʽʡ ʚʠʙʽʨ ʫ ʞʠʪʪʽ. 

ʋʤʦʚʥʦ ʧʽʜʨʫʯʥʠʢ çɯʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʽ ʩʠʩʪʝʤʠ ʪʘ  

ʪʝʭʥʦʣʦʛʽʾ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ (ʚʩʪʫʧ ʜʦ ʬʘʭʫ)è ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ 

ʥʘ ʧôʷʪʴ ʯʘʩʪʠʥ. ʇʝʨʰʘ ʯʘʩʪʠʥʘðʮʝ ʢʦʨʦʪʢʘ ʽʩʪʦʨʠʯʥʘ ʜʦʚʽʜʢʘ ʧʨʦ 

ʋʥʽʚʝʨʩʠʪʝʪ, ʟ ʚʠʜʽʣʝʥʥʷʤ ʽʩʪʦʨʽʾ ʬʘʭʫ ʪʘ ʥʘʫʢʦʚʠʭ ʰʢ̔ʣ ʢʘʬʝʜʨʠ, ʘ 

ʪʘʢʦʞ ʦʩʥʦʚʥʠʭ ʧʠʪʘʥʴ ʩʫʯʘʩʥʦʾ ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʦʾ ʚʠʱʦʾ ʦʩʚʽʪʠ. 

ɼʨʫʛʘ ʯʘʩʪʠʥʘ ʧʽʜʨʫʯʥʠʢʘ ʻ ʩʚʦʻʨʽʜʥʠʤ ʚʩʪʫʧʦʤ ʜʦ 

ʥʘʡʘʢʪʫʘʣʴʥʽʰʦʾ ʧʨʦʙʣʝʤʠ ʩʴʦʛʦʜʝʥʥʷ ð ʧʨʦʙʣʝʤʠ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 

ʩʫʩʧʽʣʴʩʪʚʘ ʟ ʚʠʜʽʣʝʥʥʷʤ ʝʢʦʣʦʛʽʯʥʦʾ ʢʦʤʧʦʥʝʥʪʠ ʷʢ ʥʘʡʚʘʞʣʠʚʽʰʦʾ ʜʣʷ 

ʚʽʜʚʝʨʥʝʥʥʷ ʛʣʦʙʘʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʢʘʪʘʩʪʨʦʬʠ. 

ɺ ʪʨʝʪʽʡ ʯʘʩʪʠʥʽ ʧʽʜʨʫʯʥʠʢʘ ʘʥʘʣʽʟʫʶʪʴʩʷ ʟʤʽʩʪʦʚʥʽ ʥʘʧʦʚʥʝʥʥʷ 

ʧʦʥʷʪʴ ʬʽʟʠʯʥʦʾ ʚʝʣʠʯʠʥʠ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʜʫʨ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ 

ʢʦʥʪʨʦʣʶ, ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ. 

ʏʝʪʚʝʨʪʘ ʯʘʩʪʠʥʘ ʧʨʠʩʚʷʯʝʥʘ ʦʩʦʙʣʠʚʦʩʪʷʤ ʧʦʙʫʜʦʚʠ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ ʧʨʠʣʘʜʽʚ ʪʘ ʩʠʩʪʝʤ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ 

ʚʠʨʽʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʟʘʜʘʯ. ɺ ʮʽʡ ʯʘʩʪʠʥʽ ʧʽʜʨʫʯʥʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʪʘʢʦʞ ʦʩʥʦʚʥʽ ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ ʩʫʯʘʩʥʠʭ ʛʘʟʦʘʥʘʣʽʪʠʯʥʠʭ ʩʠʩʪʝʤ ʪʘ 

ʢʦʤʧʣʝʢʩʽʚ ʟ ʥʘʛʦʣʦʩʦʤ ʥʘ ʪʠʭ ʤʦʤʝʥʪʘʭ, ʷʢʽ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɺ ʧô̫ ʪʽʡ ʯʘʩʪʠʥʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʘʪʝʨʽʘʣʠ ʱʦʜʦ ʚʠʜʽʚ ʪʘ ʧʽʜʩʠʩʪʝʤ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʧʨʦ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ, ʧʨʦ 

ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚ 

ʘʪʤʦʩʬʝʨʽ, ʘ ʪʘʢʦʞ ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ɸʚʪʦʨ ʩʧʦʜʽʚʘʶʪʴʩʷ, ʱʦ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʮʝʡ ʧʽʜʨʫʯʥʠʢ 

ʩʪʘʥʝ ʥʝ ʪʽʣʴʢʠ ʦʨʽʻʥʪʠʨʦʤ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʦʙʨʘʥʦʛʦ ʬʘʭʫ, ʘʣʝ ʽ ʟ ʧʝʨʰʦʛʦ 

ʢʫʨʩʫ ʩʧʨʠʷʪʠʤʝ ʢʦʥʪʘʢʪʘʤ ʟ ʚʠʧʫʩʢʦʚʦʶ ʢʘʬʝʜʨʦʶ, ʟʘʣʫʯʝʥʥʶ ʜʦ 

ʪʚʦʨʯʦʾ ʨʦʙʦʪʠ. 

ʇʨʠ ʧʽʜʛʦʪʦʚʮʽ ʧʽʜʨʫʯʥʠʢʘ ʟ ʜʦʟʚʦʣʫ ʘʚʪʦʨʽʚ ʚʠʢʦʨʠʩʪʘʥʽ 

ʤʘʪʝʨʽʘʣʠ ʤʦʥʦʛʨʘʬʽʾ çɸʥʘʣʽʪʠʯʥʽ ʝʢʦʣʦʛʽʯʥʽ ʧʨʠʣʘʜʠ ʪʘ ʩʠʩʪʝʤʠè, 

ʤʘʪʝʨʽʘʣʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʦʩʽʙʥʠʢʘ çʇʨʠʣʘʜʠ ʽ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ 
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ʤʦʥʽʪʦʨʠʥʛʫ. ɺʩʪʫʧ ʜʦ ʬʘʭʫè, ʘ ʪʘʢʦʞ ʣʽʪʝʨʘʪʫʨʥʽ ʜʞʝʨʝʣʘ, ʥʘ ʷʢʽ 

ʟʨʦʙʣʝʥʽ ʚʽʜʧʦʚʽʜʥʽ ʧʦʩʠʣʘʥʥʷ. 

ɸʚʪʦʨ ʚʠʩʣʦʚʣʶʻ ʧʦʜʷʢʫ ʧʨʦʬʝʩʦʨʘʤ ʢʘʬʝʜʨʠ ʥʘʫʢʦʚʠʭ, 

ʘʥʘʣʽʪʠʯʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʠʣʘʜʽʚ ʽ ʩʠʩʪʝʤè ʅʊʋʋ çʂʇɯè ɿʘʱʝʧʢʽʥʽʡ 

ʅ.ʄ., ʄʘʩʣʦʚʫ ɺ.ʇ., ʜʦʮʝʥʪʫ ʇʨʠʤʽʩʴʢʦʤʫ ɺ.ʇ. ʟʘ ʥʘʜʘʥʽ ʧʦʨʘʜʠ ʪʘ 

ʟʨʦʙʣʝʥʽ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʨʫʢʦʧʠʩʫ ʧʽʜʨʫʯʥʠʢʘ ʮʽʥʥʽ ʟʘʫʚʘʞʝʥʥʷ. 

ɸʚʪʦʨ ʚʠʩʣʦʚʣʶʻ ʧʦʜʷʢʫ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤ ɺʩʝʫʢʨʘʾʥʩʴʢʦʛʦ ʅɼɯ 

ʘʥʘʣʽʪʠʯʥʦʛʦ ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʫ ʚ ʧʽʜʛʦʪʦʚʮʽ ʤʘʪʝʨʽʘʣʽʚ 

ʧʽʜʨʫʯʥʠʢʘ, ʘ ʪʘʢʦʞ ʟʘ ʧʽʜʪʨʠʤʢʫ ʚ ʨʦʙʦʪʽ ʥʘʜ ʚʜʦʩʢʦʥʘʣʝʥʥʷʤ 

ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʬʘʭʦʚʠʭ ʜʠʩʮʠʧʣʽʥ ʢʘʬʝʜʨʠ. 

ʆʩʦʙʣʠʚʫ ʚʜʷʯʥʽʩʪʴ ʘʚʪʦʨ ʚʠʩʣʦʚʣʶʻ ɻʝʥʝʨʘʣʴʥʦʤʫ ʜʠʨʝʢʪʦʨʫ 

ɺʩʝʫʢʨʘʾʥʩʴʢʦʛʦ ʅɼɯ ʘʥʘʣʽʪʠʯʥʦʛʦ ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ ʢ.ʪ.ʥ.. ʜʦʮʝʥʪʫ 

ɼʘʰʢʦʚʩʴʢʦʤʫ ʆ.ɸ, ʟʘ ʧʦʩʪʽʡʥʫ ʫʚʘʛʫ ʜʦ ʚʩʽʭ ʘʩʧʝʢʪʽʚ ʜʽʷʣʴʥʦʩʪʽ 

ʢʘʬʝʜʨʠ ʥʘʫʢʦʚʠʭ, ʘʥʘʣʽʪʠʯʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʠʣʘʜʽʚ ʽ ʩʠʩʪʝʤ ʅʊʋʋ 

çʂʇɯè. 
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ʈʆɿɼɯʃ 1 ɺʉʊʋʇ ɼʆ ʌɸʍʆɺʆɰ ɼɯʗʃʔʅʆʉʊɯ 

1.1 ɯʩʪʦʨʠʯʥʘ ʜʦʚʽʜʢʘ ʧʨʦ ʋʥʽʚʝʨʩʠʪʝʪ 

ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ (ʂʇɯ) ʙʫʣʦ ʟʘʩʥʦʚʘʥʦ ʫ 1898 ʨʦʮʽ ʟ 

ʽʥʽʮʽʘʪʠʚʠ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʪʘ ʧʽʜʧʨʠʻʤʮʽʚ ʈʦʩʽʾ ʽ ʋʢʨʘʾʥʠ 

ʷʢ ʚʽʜʛʫʢ ʥʘ ʧʦʪʨʝʙʠ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʽʚʜʝʥʥʦʛʦ ʟʘʭʦʜʫ ʜʝʨʞʘʚʠ, ʱʦ 

ʙʫʨʭʣʠʚʦ ʨʦʟʚʠʚʘʣʘʩʷ ʥʘʧʨʠʢʽʥʮʽ XIX  ʩʪʦʣʽʪʪʷ. ʋ ʂʇɯ ʙʫʣʦ ʚʽʜʢʨʠʪʦ 4 

ʚʽʜʜʽʣʝʥʥʷ: ʤʝʭʘʥʽʯʥʝ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ, ʽʥʞʝʥʝʨʥʝ ʪʘ ʭʽʤʽʯʥʝ. 

ʇʝʨʰʠʤ ʨʝʢʪʦʨʦʤ ʽʥʩʪʠʪʫʪʫ ʙʫʚ ʚʽʜʦʤʠʡ ʫʯʝʥʠʡ ʽ ʧʝʜʘʛʦʛ ɺ.ʃ.ʂʠʨʧʠʯʦʚ. 

ʂʇɯ ʧʨʘʮʶʚʘʚ ʽ ʨʦʟʚʠʚʘʚʩʷ, ˇʨʫʥʪʫʶʯʠʩʴ ʥʘ ʢʨʘʱʠʭ ʪʨʘʜʠʮʽʷʭ 

ʚʽʜʦʤʠʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʰʢʽʣ: ʇʘʨʠʟʴʢʦʾ "ɽʢʦʣʴ ʧʦʣʽʪʝʭʥʽʢ", ɸʘʭʝʥʩʴʢʦʛʦ, 

ɺʽʜʝʥʩʴʢʦʛʦ, ʄʘʛʜʝʙʫʨʟʴʢʦʛʦ ʪʝʭʥʽʯʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ. ɺ ʦʩʥʦʚʽ ʮʽʻʾ 

ʩʠʩʪʝʤʠ ʚʠʱʦʾ ʪʝʭʥʽʯʥʦʾ ʦʩʚʽʪʠ ʙʫʣʦ ʧʦʻʜʥʘʥʥʷ ʛʣʠʙʦʢʦʾ ʧʨʠʨʦʜʥʠʯʦ-

ʥʘʫʢʦʚʦʾ ʪʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ (ʟ ʬʽʟʠʢʠ, ʤʘʪʝʤʘʪʠʢʠ, ʭʽʤʽʾ ʪʘ 

ʽʥʰʠʭ ʜʠʩʮʠʧʣʽʥ) ʽʟ ʟʘʛʘʣʴʥʦ ʽʥʞʝʥʝʨʥʦʶ ʪʘ ʦʪʨʠʤʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦ-

ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʽ ʚ ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚʘʭ. ʎʽ ʧʨʠʥʮʠʧʠ ʚ 

ʂʇɯ ʟʘʢʣʘʜʘʣʠʩʷ ʚʩʝʩʚʽʪʥʴʦ ʚʽʜʦʤʠʤʠ ʚʯʝʥʠʤʠ ʄʝʥʜʝʣʻʻʚʠʤ ɼ.ɯ., 

ɾʫʢʦʚʩʴʢʠʤ ʄ.ɭ., ʊʽʤʽʨʷʟʻʚʠʤ ʂ.ɸ, ʂʠʨʧʠʯʦʚʠʤ ɺ.ʃ. ʪʘ ʽʥʰʠʤʠ 

ʚʠʜʘʪʥʠʤʠ ʜʽʷʯʘʤʠ ʪʦʛʦ ʯʘʩʫ, ʷʢʽ ʩʪʚʦʨʠʣʠ ʚʽʜʦʤʽ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʽ 

ʰʢʦʣʠ ʂʇɯ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ ʙʫʣʦ ʧʽʜʛʦʪʦʚʣʝʥʦ ʮʽʣʫ ʧʣʝʷʜʫ 

ʚʠʜʘʪʥʠʭ ʽʥʞʝʥʝʨʽʚ ʪʘ ʚʯʝʥʠʭ. ɼʦʩʪʘʪʥʴʦ ʥʘʟʚʘʪʠ ʪʘʢʽ ʽʤʝʥʘ, ʷʢ 

ɯ.ʉʽʢʦʨʩʴʢʠʡ ï ʚʠʜʘʪʥʠʡ ʢʦʥʩʪʨʫʢʪʦʨ ʣʽʪʘʢʽʚ ʪʘ ʚʝʨʪʦʣʴʦʪʽʚ, ɭ.ʇʘʪʦʥ ï 

ʤʦʩʪʦʙʫʜʽʚʥʠʢ ʪʘ ʬʘʭʽʚʝʮʴ ʚ ʛʘʣʫʟʽ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ, ʉ.ʂʦʨʦʣʴʦʚ, 

ɺ.ʏʦʣʦʤʝʡ, ɸ.ʃʶʣʴʢʘ ï ʚʠʜʘʪʥʽ ʢʦʥʩʪʨʫʢʪʦʨʠ ʨʘʢʝʪʥʦ-ʢʦʩʤʽʯʥʦʾ ʪʘ 

ʘʚʽʘʮʽʡʥʦʾ ʪʝʭʥʽʢʠ, ɯ.ɹʘʨʜʽʥ ï ʚʠʜʘʪʥʠʡ ʤʝʪʘʣʫʨʛ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ. 

ɸʢʪʠʚʥʦ ʨʦʟʚʠʚʘʶʯʠʩʴ, ʂʇɯ ʩʪʘʚ ʙʘʟʦʶ ʨʦʟʰʠʨʝʥʥʷ ʽ ʟʤʽʮʥʝʥʥʷ 

ʤʝʨʝʞʽ ʚʫʟʽʚ ʂʠʻʚʘ, ʋʢʨʘʾʥʠ. ʊʘʢ, ʥʘ ʙʘʟʽ ʡʦʛʦ ʬʘʢʫʣʴʪʝʪʽʚ ʪʘ ʦʢʨʝʤʠʭ 

ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʽʥʩʪʠʪʫʪ ʟʘʣʽʟʥʠʯʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ, ʆʜʝʩʴʢʠʡ ʽʥʩʪʠʪʫʪ ʽʥʞʝʥʝʨʽʚ ʤʦʨʩʴʢʦʛʦ ʬʣʦʪʫ, ʍʘʨʢʽʚʩʴʢʠʡ 

ʪʝʢʩʪʠʣʴʥʠʡ ʽʥʩʪʠʪʫʪ, ʋʢʨʘʾʥʩʴʢʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʫ ʘʢʘʜʝʤʽʶ, 

ɺʽʥʥʠʮʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʪʘ ʽʥ. 

ɺʨʘʭʦʚʫʶʯʠ ʚʝʣʠʢʫ ʦʨʛʘʥʽʟʘʪʦʨʩʴʢʫ ʨʦʣʴ ʂʇɯ ʫ ʧʽʜʛʦʪʦʚʮʽ 

ʽʥʞʝʥʝʨʥʠʭ ʽ ʥʘʫʢʦʚʠʭ ʢʘʜʨʽʚ, ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ʟʘ ˉ 289/95 ʚʽʜ 

08 ʢʚʽʪʥʷ 1995 ʨ. ʡʦʤʫ ʥʘʜʘʥʦ ʩʪʘʪʫʩ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ 

ʫʥ̔ʚʝʨʩʠʪʝʪʫ ʋʢʨʘʾʥʠ. 
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ʅʊʋʋ Ăʂʇɯ" ï ʥʘʡʙʽʣʴʰʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʪʠʧʫ, ʦʜʠʥ ʟ ʧʨʦʚʽʜʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ɭʚʨʦʧʠ ʪʘ ʩʚʽʪʫ. ɺʞʝ 

ʪʨʠ ʨʦʢʠ ʧʦʩʧʽʣʴ ʚʽʥ ʧʦʩʽʜʘʻ ʧʝʨʰʝ ʤʽʩʮʝ ʚ ʨʝʡʪʠʥʛʫ ʚʽʪʯʠʟʥʷʥʠʭ 

ʫʥʽʚʝʨʩʠʪʝʪʽʚ Ăʊʦʧ-200 ʋʢʨʘʾʥʘò, ʘ ʡʦʛʦ ʤʽʞʥʘʨʦʜʥʝ ʚʠʟʥʘʥʥʷ ʧʽʜʪʚʝʨʜʞʫʻ 

ʚʭʦʜʞʝʥʥʷ ʜʦ 4% ʢʨʘʱʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʩʚʽʪʫ ʟʘ ʨʝʡʪʠʥʛʦʤ QS World 

University Ranking 2011/12. ʂʇɯ ʻ ʣʽʜʝʨʦʤ ʟʘ ʢʽʣʴʢʽʩʪʶ ʧʨʦʛʨʘʤ ʧʦʜʚʽʡʥʠʭ 

ʜʠʧʣʦʤʽʚ. ʉʝʨʝʜ ɺʅɿ ʋʢʨʘʾʥʠ ʚʽʥ ʤʘʻ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʫ ʧʨʠʩʫʪʥʽʩʪʴ ʫ 

ʛʣʦʙʘʣʴʥʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽ (ʫʚʽʡʰʦʚ ʜʦ 5% ʢʨʘʱʠʭ 

ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʩʚʽʪʫ ʟʘ ʨʝʡʪʠʥʛʦʤ Webometrics). 

ʋʥʽʚʝʨʩʠʪʝʪ ʻ ʦʜʥʠʤ ʟ ʽʥʽʮʽʘʪʦʨʽʚ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʫʯʘʩʥʠʢʦʤ 

ʨʝʬʦʨʤʫʚʘʥʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʪʫʧʝʥʝʚʦʾ ʩʠʩʪʝʤʠ, ʘʢʪʠʚʥʠʤ 

ʫʯʘʩʥʠʢʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʜʝʡ ʪʘ ʧʨʠʥʮʠʧʽʚ ɹʦʣʦʥʩʴʢʦʛʦ ʧʨʦʮʝʩʫ ʫ ʩʬʝʨʽ 

ʚʠʱʦʾ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ. 

ʆʜʥʠʤ ʟ ʧʝʨʰʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʋʢʨʘʾʥʠ ʅʊʋʋ "ʂʇɯ" ʫ ʚʝʨʝʩʥʽ 2003 

ʨʦʢʫ ʧʨʠʻʜʥʘʚʩʷ ʜʦ ʩʧʽʚʜʨʫʞʥʦʩʪʽ ʫʥʽʚʝʨʩʠʪʝʪʽʚ, ʷʢʽ ʧʽʜʧʠʩʘʣʠ "ɺʝʣʠʢʫ 

ʍʘʨʪʽʶ ʋʥʽʚʝʨʩʠʪʝʪʽʚ" ɭʚʨʦʧʠ ("Magna Charta Universitatum"). 

ʋ ʢʚʽʪʥʽ 2007 ʨ. ʥʘ ʂʦʣʝʛʽʾ ʄʆʅ ʋʢʨʘʾʥʠ ʙʫʣʦ ʫʭʚʘʣʝʥʦ ʨʽʰʝʥʥʷ ʧʨʦ 

ʥʘʜʘʥʥʷ ʂʇɯ ʩʪʘʪʫʩʫ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʉʪʘʪʫʪ ʷʢʦʛʦ 

ʟʘʪʚʝʨʜʞʝʥʦ ʇʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 21.11.2007 ʨ. ˉ 

1332. ʇʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 03.02.2010 ʨ. ˉ 76 

ʅʊʋʋ Ăʂʇɯò  ʥʘʜʘʥʦ ʩʪʘʪʫʩ ʩʘʤʦʚʨʷʜʥʦʛʦ (ʘʚʪʦʥʦʤʥʦʛʦ) ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʆʩʚʽʪʥʷ ʜʽʷʣʴʥʽʩʪʴ ʅʊʋʋ ñʂʇɯò ˇʨʫʥʪʫʻʪʴʩʷ 

ʥʘ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʟʘʩʘʜʘʭ ʅʘʮʽʦʥʘʣʴʥʦʾ ʜʦʢʪʨʠʥʠ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ, ɿʘʢʦʥʫ 

ʋʢʨʘʾʥʠ ñʇʨʦ ʚʠʱʫ ʦʩʚʽʪʫò, ʋʢʘʟʫ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ñʇʨʦ ʥʝʚʽʜʢʣʘʜʥʽ 

ʟʘʭʦʜʠ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽò, 

ʇʨʦʛʨʘʤʠ ʜʽʡ ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ ʧʦʣʦʞʝʥʴ ɹʦʣʦʥʩʴʢʦʾ ʜʝʢʣʘʨʘʮʽʾ ʚ ʩʠʩʪʝʤʽ 

ʚʠʱʦʾ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ, ʉʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʅʊʋʋ ñʂʇɯò ʥʘ 2012-

2020 ʨʦʢʠ. 

ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʩʦʙʠʩʪʦʛʦ ʨʦʟʚʠʪʢʫ ʽ 

ʪʚʦʨʯʦʾ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ, ʬʦʨʤʫʚʘʥʥʷ ʟʜʘʪʥʦʩʪʽ ʥʘʚʯʘʪʠʩʷ 

ʫʧʨʦʜʦʚʞ ʞʠʪʪʷ, ʧʽʜʛʦʪʦʚʢʘ ʬʘʭʽʚʮʽʚ, ʷʢʽ ʤʘʶʪʴ ʧʨʦʙʣʝʤʥʝ, ʘʥʘʣʽʪʠʯʥʝ 

ʤʠʩʣʝʥʥʷ, ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʫ ʢʦʤʧʝʪʝʥʮʽʶ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʢʫʣʴʪʫʨʫ 

ʪʘ ʻ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤʠ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ ʚʠʩʦʢʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

 ʆʩʥʦʚʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ: ʥʝʧʝʨʝʨʚʥʽʩʪʴ, 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʽʩʪʴ, ʜʠʚʝʨʩʠʬʽʢʘʮʽʷ, ʜʝʤʦʢʨʘʪʠʟʘʮʽʷ, ʛʫʤʘʥʽʟʘʮʽʷ, 



 

11 

ʽʥʪʝʛʨʘʮʽʷ ʟ ʥʘʫʢʦʶ ʽ ʚʠʨʦʙʥʠʮʪʚʦʤ, ʧʨʦʬʝʩʽʦʥʘʣʽʟʘʮʽʷ, ʚʠʩʦʢʘ ʷʢʽʩʪʴ 

ʦʩʚʽʪʠ [1]. 

 

1.2  ɯʩʪʦʨʽʷ ʬʘʭʫ ʪʘ ʢʘʬʝʜʨʠ 

ɺ ʙʝʨʝʟʥʽ 1989 ʨʦʢʫ ʟʘ ʽʥʽʮʽʘʪʠʚʠ ʨʝʢʪʦʨʘ ʊʘʣʘʥʯʫʢʘ ʇ.ʄ. ʪʘ 

ɻʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ ɺʩʝʩʦʶʟʥʦʛʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʽʥʩʪʠʪʫʪʫ 

çɸʥʘʣʽʪʧʨʠʣʘʜè ɼʘʰʢʦʚʩʴʢʦʛʦ ʆ.ɸ. ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʨʽʰʝʥʥʷʤ ɺʯʝʥʦʾ 

ʨʘʜʠ ʚʽʜ 06.02.1989 ʨ. ʟʛʽʜʥʦ ʥʘʢʘʟʫ ˉ 32-1 ʚʽʜ 22.03.1989 ʨ. ʙʫʣʘ 

ʩʪʚʦʨʝʥʘ ʢʘʬʝʜʨʘ ʥʘʫʢʦʚʦʛʦ ʪʘ ʘʥʘʣʽʪʠʯʥʦʛʦ ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ ʜʣʷ 

ʮʽʣʴʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʽʥʞʝʥʝʨʽʚ ï ʝʣʝʢʪʨʦʤʝʭʘʥʽʢʽʚ ʟʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 

çʇʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷè. 

  
ʈʠʩʫʥʦʢ 1.1ï ʈʝʢʪʦʨ ʂʇɯ  

ʊʘʣʘʥʯʫʢ ʇ.ʄ. 

ʈʠʩʫʥʦʢ 1.2ïɼʠʨʝʢʪʦʨ ɺʅɼɯ ɸʇ 

ɼʘʰʢʦʚʩʴʢʠʡ ʆ.ɸ. 

   

ɺʽʜʢʨʠʪʪʷ ʚ 1989 ʨʦʮʽ ʢʘʬʝʜʨʠ ʥʘʫʢʦʚʦʛʦ ʪʘ ʘʥʘʣʽʪʠʯʥʦʛʦ 

ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ ʙʫʣʦ ʟʘʢʦʥʦʤʽʨʥʠʤ, ʦʩʢʽʣʴʢʠ ʩʪʘʣʦ ʦʯʝʚʠʜʥʠʤ, ʱʦ 

ʢʨʠʟʦʚʽ ʩʠʪʫʘʮʽʾ ʚ ʝʢʦʣʦʛʽʯʥʽʡ ʩʬʝʨʽ ʥʝ ʻ ʪʠʤʯʘʩʦʚʠʤʠ, ʚʦʥʠ ʟʨʦʩʪʘʶʪʴ ʽ 

ʩʪʘʚʣʷʪʴ ʧʝʨʝʜ ʣʶʜʩʪʚʦʤ ʢʨʠʪʠʯʥʽ ʧʠʪʘʥʥʷ, ʚʠʨʽʰʝʥʥʷ ʷʢʠʭ  ʧʦʪʨʝʙʫʻ  

ʬʘʭʽʚʮʽʚ,  ʱʦ ʚʽʣʴʥʦ ʦʨʽʻʥʪʫʶʪʴʩʷ ʚ ʨʦʟʤʘʾʪʪʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ 

ʘʥʘʣʽʪʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʜʣʷ ʢʦʥʪʨʦʣʶ ʟʘ ʚʠʢʠʜʘʤʠ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ 

ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ. ʊʘʢʘ ʥʘʟʚʘ ʽ ʬʘʭ ʢʘʬʝʜʨʠ ʚʽʜʧʦʚʽʜʘʣʠ ʪʦʛʦʯʘʩʥʠʤ 

ʨʝʘʣʽʷʤ. 

ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʧʨʠʟʚʽʚ 

ʜʦ ʩʪʨʽʤʢʦʛʦ ʟʨʦʩʪʘʥʥʷ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʫ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ, ʦʪʞʝ, ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ ʚ 

ʛʣʦʙʘʣʴʥʦʤʫ ʚʠʤʽʨʽ. 
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ɸʣʝ ʞ ʝʬʝʢʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʚʠʢʠʜʘʤʠ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ 

ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʥʝʤʦʞʣʠʚʦ ʫʷʚʠʪʠ ʙʝʟ ʘʥʘʣʽʪʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʷʢʽ 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʥʦʚʽʪʥʽʭ ʟʥʘʥʴ ʟ ʬʽʟʠʢʠ, ʭʽʤʽʾ, ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ, 

ʤʝʪʨʦʣʦʛʽʾ, ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ ʪʘ ʽʥʰʠʭ ʥʘʫʢ, ʽ ʚʠʤʘʛʘʶʪʴ ʚʽʜʧʦʚʽʜʥʦʾ 

ʬʘʭʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ. 

 ɺ 1996 ʨ. ʢʘʬʝʜʨʘ ʦʪʨʠʤʫʻ ʥʘʟʚʫ  çʅʘʫʢʦʚʽ, ʘʥʘʣʽʪʠʯʥʽ ʪʘ ʝʢʦʣʦʛʽʯʥʽ 

ʧʨʠʣʘʜʠ ʽ ʩʠʩʪʝʤʠè ʽ ʻ ʚʠʧʫʩʢʦʚʦʶ ʟʘ ʬʘʭʦʤ çʅʘʫʢʦʚʽ, ʘʥʘʣʽʪʠʯʥʽ ʪʘ 

ʝʢʦʣʦʛʽʯʥʽ ʧʨʠʣʘʜʠ ʽ ʩʠʩʪʝʤʠè. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʥʦʚʠ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ˉ787 ʚʽʜ 27 

ʩʝʨʧʥʷ 2010 ʨ. ʧʽʜʛʦʪʦʚʢʘ ʧʨʦʚʘʜʠʣʘʩʴ ʟʘ ʬʘʭʦʤ çʇʨʠʣʘʜʠ ʽ ʩʠʩʪʝʤʠ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫè. ɺ ʮʴʦʤʫ ʚʘʨʽʘʥʪʽ  ʙʫʣʠ ʘʢʮʝʥʪʦʚʘʥʽ ʧʠʪʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. 

 ʇʦʜʘʣʴʰʝ ʧʦʛʽʨʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ ʚʠʢʣʠʢʘʣʦ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʽʜʭʦʜʽʚ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ 

ʤʦʥʽʪʦʨʠʥʛʫ,  ʧʦʷʚʫ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʤʦʥʽʪʦʨʠʥʛʫ 

ʜʦʚʢʽʣʣʷ ʪʘ ʽʥʪʝʥʩʠʚʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ  ʽʥʬʦʨʤʘʮʽʡʥʠʭ  ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʚ 

ʩʚʦʶ ʯʝʨʛʫ, ʦʙʫʤʦʚʠʣʦ ʥʦʚʽ ʚʠʤʦʛʠ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʣʘʥʫ ʬʘʭʫ "ʇʨʠʣʘʜʠ ʽ 

ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ". 

 ɯʩʪʦʪʥʠʭ ʟʤʽʥ ʟʘʟʥʘʣʠ ʚʠʤʦʛʠ ʱʦʜʦ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʪʘ 

ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʚʠʧʫʩʢʥʠʢʽʚ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ ʟʘ 

ʬʘʭʦʤ "ʇʨʠʣʘʜʠ ʽ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ". ɿʦʢʨʝʤʘ, 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦ-ʧʨʦʬʝʩʽʡʥʽ ʢʦʤʧʝʪʝʥʮʽʾ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʦʣʦʜʽʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʱʦ ʟʥʘʡʰʣʦ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʛʘʣʫʟʝʚʠʭ ʩʪʘʥʜʘʨʪʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ, ʟʘʪʚʝʨʜʞʝʥʠʭ 

ʚ 2013 ʨ. 

ʇʨʠʡʥʷʪʘ ʢʘʬʝʜʨʦʶ ʢʦʥʮʝʧʮʽʷ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʝʘʣʴʥʠʭ ʧʝʨʩʧʝʢʪʠʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ ʚ 

ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʟʙʘʣʘʥʩʦʚʘʥʠʤ ʥʘʚʯʘʣʴʥʠʤ ʧʣʘʥʦʤ, 

ʦʩʥʦʚʫ ʷʢʦʛʦ ʩʢʣʘʜʘʶʪʴ ʪʨʘʜʠʮʽʡʥʽ ʜʣʷ ʧʨʦʚʽʜʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʜʠʩʮʠʧʣʽʥʠ: ʚʠʱʘ ʤʘʪʝʤʘʪʠʢʘ, ʬʽʟʠʢʘ, ʭʽʤʽʷ, ʧʨʦʛʨʘʤʫʚʘʥʥʷ, 

ʮʠʬʨʦʚʘ ʝʣʝʢʪʨʦʥʽʢʘ ʪʘ ʤʽʢʨʦʧʨʦʮʝʩʦʨʠ, ʘʥʘʣʦʛʦʚʘ ʩʭʝʤʦʪʝʭʥʽʢʘ, 

ʝʣʝʢʪʨʦʥʽʢʘ, ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʽ ʧʨʠʣʘʜʠ ʽ ʩʠʩʪʝʤʠ, ʦʬʽʩʥʽ ʢʦʤʧôʶʪʝʨʥʽ 

ʪʝʭʥʦʣʦʛʽʾ, ʘʨʭʽʪʝʢʪʫʨʘ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ, ʧʨʠʢʣʘʜʥʘ ʤʝʭʘʥʽʢʘ, 

ʤʝʪʨʦʣʦʛʽʷ, ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ, ʪʝʦʨʽʷ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ, 
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ʪʝʭʥʦʣʦʛʽʷ ʤʽʢʨʦʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ, ʝʣʝʢʪʨʠʯʥʽ ʤʽʢʨʦʤʘʰʠʥʠ 

ʪʦʱʦ.   

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʯʘʩʥʠʭ ʨʝʘʣʽʡ ʙʽʣʷ 20% ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʩʪʘʥʦʚʣʷʪʴ ʜʠʩʮʠʧʣʽʥʠ ʝʢʦʥʦʤʽʢʦ-ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ (ʝʢʦʥʦʤʽʢʘ, 

ʤʘʨʢʝʪʠʥʛ, ʤʝʥʝʜʞʤʝʥʪ, ʩʝʨʪʠʬʽʢʘʮʽʷ) ʪʘ ʽʥʦʟʝʤʥʘ ʤʦʚʘ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʩʧʨʷʤʫʚʘʥʥʷ. 

ʆʩʥʦʚʫ ʬʘʭʦʚʦʾ ʢʦʤʧʦʥʝʥʪʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʣʘʥʫ ʢʘʬʝʜʨʠ ʥʘʫʢʦʚʠʭ, 

ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʘʥʘʣʽʪʠʯʥʠʭ ʧʨʠʣʘʜʽʚ ʽ ʩʠʩʪʝʤ ʩʪʘʥʦʚʣʷʪʴ ʥʦʚʽ ʜʠʩʮʠʧʣʽʥʠ, 

ʧʝʨʝʣʽʢ ʽ ʟʤʽʩʪ ʷʢʠʭ ʧʦʩʪʽʡʥʦ ʦʥʦʚʣʶʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʢʣʠʢʽʚ ʯʘʩʫ, 

ʪʘʢʽ ʷʢ ʘʥʘʣʽʪʠʯʥʽ ʝʢʦʣʦʛʽʯʥʽ ʧʨʠʣʘʜʠ, ʤʦʥʽʪʦʨʠʥʛ ʘʪʤʦʩʬʝʨʠ, ʧʨʠʣʘʜʠ 

ʚʠʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʜʦʚʢʽʣʣʷ, ʧʨʠʣʘʜʠ ʨʘʜʽʘʮʽʡʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, 

ʧʨʠʣʘʜʠ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ 

ʝʢʦʣʦʛʽʾ, ʪʝʣʝʚʽʟʽʡʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʽ ʩʠʩʪʝʤʠ, 

ʢʦʤʧ'ʶʪʝʨʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʪʝʭʥʦʣʦʛʦ-ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, 

ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ, ʝʢʦʣʦʛʽʯʥʠʡ ʘʫʜʠʪ, ʝʢʦʣʦʛʽʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, 

ʤʝʪʨʦʣʦʛʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ ʧʨʠʣʘʜʽʚ ʪʘ ʽʥʰʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʩʥʦʚʫ ʬʘʭʦʚʦʾ ʢʦʤʧʦʥʝʥʪʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʣʘʥʫ 

ʩʢʣʘʜʘʶʪʴ ʜʠʩʮʠʧʣʽʥʠ, ʱʦ ʚʠʩʚʽʪʣʶʶʪʴ ʤʝʪʦʜʦʣʦʛʽʶ ʚʠʤʽʨʶʚʘʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʜʦʚʢʽʣʣʷ ʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʦʚʽʪʥʽʭ ʜʦʩʷʛʥʝʥʴ 

ʠʭ̔ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ.  

ɺʠʧʫʩʢʥʠʢʠ ʢʘʬʝʜʨʠ ʧʨʘʮʶʶʪʴ ʥʘʫʢʦʚʠʤʠ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ɼʇ 

çʋʢʨʤʝʪʨʪʝʩʪʩʪʘʥʜʘʨʪè, ʩʣʫʞʙʦʚʮʷʤʠ ʚ ɼʝʨʞʘʚʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ 

ʽʥʩʧʝʢʮʽʷʭ, ʷʢʽ ʩʪʚʦʨʝʥʽ ʚ ʢʦʞʥʽʡ ʦʙʣʘʩʪʽ, ʘ ʪʘʢʦʞ ʚ ʝʢʦʣʦʛʽʯʥʠʭ ʚʽʜʜʽʣʘʭ 

ʨʘʡʦʥʥʠʭ ʽ ʦʙʣʘʩʥʠʭ ɼʝʨʞʘʚʥʠʭ ʘʜʤʽʥʽʩʪʨʘʮʽʡ,  ʫ ʚʽʜʜʽʣʘʭ ʤʝʪʨʦʣʦʛʽʾ ʽ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚ ʨʽʟʥʦʾ ʬʦʨʤʠ ʚʣʘʩʥʦʩʪʽ ʪʘ ʥʘ ʚʠʢʣʘʜʘʮʴʢʠʭ 

ʧʦʩʘʜʘʭ ʫ ɺʅɿ ʋʢʨʘʾʥʠ (ʟ ʜʠʧʣʦʤʦʤ ʤʘʛʽʩʪʨʘ).  

ʆʨʽ̒ʥʪʠʨʠ ʬʘʭʫ ʧʦ ʨʠʥʢʫ ʧʨʘʮʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʘʢʦʞ ʩʪʨʫʢʪʫʨʽ 

ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʨʠʥʢʫ ʧʨʘʮʽ, ʜʝ ʝʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʻ ʦʜʥʠʤ ʽʟ 

ʧʨʽʦʨʠʪʝʪʽʚ ʢʨʘʾʥ ɭʉ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʇʦʩʪʘʥʦʚʠ ʂʄ ʋʢʨʘʾʥʠ ˉ 266 ʚʽʜ 29.04.2015 ʨ. ʪʘ 

ʟʛʽʜʥʦ ʟ ʥʘʟʚʦʶ  ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʄʝʪʨʦʣʦʛʽʷ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʘ 

ʪʝʭʥʽʢʘè, ʥʘʜʘʥʦʶ ʚ  ʮʽʡ ʇʦʩʪʘʥʦʚʽ, ʥʘ ʙʘʟʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʇʨʠʣʘʜʠ ʽ 

ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫè ʙʫʣʘ ʚʠʟʥʘʯʝʥʘ ʩʧʝʮʽʘʣʽʟʘʮʽʷ 

çɯʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʽ ʩʠʩʪʝʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫè.  
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ʌʘʢʪʠʯʥʦ ʚ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè ʩʴʦʛʦʜʥʽ ʛʦʪʫʶʪʴ ʩʧʝʮʽʘʣʽʩʪʽʚ, ʷʢʽ 

ʚʦʣʦʜʽʶʪʴ ʩʧʝʮʠʬʽʢʦʶ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ, ʨʦʟʫʤʽʶʪʴ ʩʫʯʘʩʥʽ 

ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ, ʧʨʠʯʠʥʠ ʾʭ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʤʦʞʣʠʚʽ ʥʘʩʣʽʜʢʠ, 

ʦʨʽʻʥʪʫʶʪʴʩʷ ʚ ʥʦʚʽʪʥʽʭ ʥʘʧʨʷʤʘʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʪʘ 

ʪʝʭʥʦʣʦʛʽʡ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. 

   

1.3 ʉʫʯʘʩʥʘ ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʘ ʚʠʱʘ ʦʩʚʽʪʘ 

ɿʘʢʦʥʦʜʘʚʩʪʚʦ ʋʢʨʘʾʥʠ ʧʨʦ ʚʠʱʫ ʦʩʚʽʪʫ ʙʘʟʫʻʪʴʩʷ ʥʘ ʂʦʥʩʪʠʪʫʮʽʾ 

ʋʢʨʘʾʥʠ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʟʘʢʦʥʽʚ ʋʢʨʘʾʥʠ "ʇʨʦ ʦʩʚʽʪʫ", "ʇʨʦ ʥʘʫʢʦʚʫ ʽ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ ʜʽʷʣʴʥʽʩʪʴ", "ʇʨʦ ʚʠʱʫ ʦʩʚʽʪʫ" ʪʘ ʽʥʰʠʭ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ, ʤʽʞʥʘʨʦʜʥʠʭ ʜʦʛʦʚʦʨʽʚ ʋʢʨʘʾʥʠ, ʫʢʣʘʜʝʥʠʭ ʚ 

ʫʩʪʘʥʦʚʣʝʥʦʤʫ ʟʘʢʦʥʦʤ ʧʦʨʷʜʢʫ. 

ɺʠʱʘ ʦʩʚʽʪʘ - ʩʫʢʫʧʥʽʩʪʴ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʠʭ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ 

ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ, ʩʧʦʩʦʙʽʚ ʤʠʩʣʝʥʥʷ, ʧʨʦʬʝʩʽʡʥʠʭ, ʩʚʽʪʦʛʣʷʜʥʠʭ ʽ 

ʛʨʦʤʘʜʷʥʩʴʢʠʭ ʷʢʦʩʪʝʡ, ʤʦʨʘʣʴʥʦ-ʝʪʠʯʥʠʭ ʮʽʥʥʦʩʪʝʡ, ʽʥʰʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʟʜʦʙʫʪʠʭ ʫ ʚʠʱʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ (ʥʘʫʢʦʚʽʡ 

ʫʩʪʘʥʦʚʽ) ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʛʘʣʫʟʽ ʟʥʘʥʴ ʟʘ ʧʝʚʥʦʶ ʢʚʘʣʽʬʽʢʘʮʽʻʶ ʥʘ ʨʽʚʥʷʭ 

ʚʠʱʦʾ ʦʩʚʽʪʠ, ʱʦ ʟʘ ʩʢʣʘʜʥʽʩʪʶ ʻ ʚʠʱʠʤʠ, ʥʽʞ ʨʽʚʝʥʴ ʧʦʚʥʦʾ ʟʘʛʘʣʴʥʦʾ 

ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. 

ɭʚʨʦʧʝʡʩʴʢʘ ʢʨʝʜʠʪʥʘ ʪʨʘʥʩʬʝʨʥʦ-ʥʘʢʦʧʠʯʫʚʘʣʴʥʘ ʩʠʩʪʝʤʘ (ɭʂʊʉ) - 

ʩʠʩʪʝʤʘ ʪʨʘʥʩʬʝʨʫ ʽ ʥʘʢʦʧʠʯʝʥʥʷ ʢʨʝʜʠʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

ɭʚʨʦʧʝʡʩʴʢʦʤʫ ʧʨʦʩʪʦʨʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟ ʤʝʪʦʶ ʥʘʜʘʥʥʷ, ʚʠʟʥʘʥʥʷ, 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʡ ʪʘ ʦʩʚʽʪʥʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʩʧʨʠʷʻ ʘʢʘʜʝʤʽʯʥʽʡ 

ʤʦʙʽʣʴʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ. 

ʉʠʩʪʝʤʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʠʟʥʘʯʝʥʥʽ ʥʘʚʯʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʟʜʦʙʫʚʘʯʘ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʟʥʘʯʝʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ, ʪʘ ʦʙʣʽʢʦʚʫʻʪʴʩʷ ʫ ʢʨʝʜʠʪʘʭ ɭʂʊʉ. 

ɿʜʦʙʫʚʘʯʽ ʚʠʱʦʾ ʦʩʚʽʪʠ - ʦʩʦʙʠ, ʷʢʽ ʥʘʚʯʘʶʪʴʩʷ ʫ ʚʠʱʦʤʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ ʥʘ ʧʝʚʥʦʤʫ ʨʽʚʥʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟ ʤʝʪʦʶ ʟʜʦʙʫʪʪʷ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʪʫʧʝʥʷ ʽ ʢʚʘʣʽʬʽʢʘʮʽʾ; 

ʂʚʘʣʽʬʽʢʘʮʽʷ - ʦʬʽʮʽʡʥʠʡ ʨʝʟʫʣʴʪʘʪ ʦʮʽʥʶʚʘʥʥʷ ʽ ʚʠʟʥʘʥʥʷ, ʷʢʠʡ 

ʦʪʨʠʤʘʥʦ, ʢʦʣʠ ʫʧʦʚʥʦʚʘʞʝʥʘ ʫʩʪʘʥʦʚʘ ʚʩʪʘʥʦʚʠʣʘ, ʱʦ ʦʩʦʙʘ ʜʦʩʷʛʣʘ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ (ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʽʚ ʚʠʱʦʾ 

ʦʩʚʽʪʠ, ʱʦ ʟʘʩʚʽʜʯʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤ ʜʦʢʫʤʝʥʪʦʤ ʧʨʦ ʚʠʱʫ ʦʩʚʽʪʫ; 

http://zakon5.rada.gov.ua/laws/show/254%D0%BA/96-%D0%B2%D1%80
http://zakon5.rada.gov.ua/laws/show/254%D0%BA/96-%D0%B2%D1%80
http://zakon5.rada.gov.ua/laws/show/1060-12
http://zakon5.rada.gov.ua/laws/show/1977-12
http://zakon5.rada.gov.ua/laws/show/1977-12
http://zakon5.rada.gov.ua/laws/show/1060-12
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ʂʦʤʧʝʪʝʥʪʥʽʩʪʴ - ʜʠʥʘʤʽʯʥʘ ʢʦʤʙʽʥʘʮʽʷ ʟʥʘʥʴ, ʚʤʽʥʴ ʽ ʧʨʘʢʪʠʯʥʠʭ 

ʥʘʚʠʯʦʢ, ʩʧʦʩʦʙʽʚ ʤʠʩʣʝʥʥʷ, ʧʨʦʬʝʩʽʡʥʠʭ, ʩʚʽʪʦʛʣʷʜʥʠʭ ʽ ʛʨʦʤʘʜʷʥʩʴʢʠʭ 

ʷʢʦʩʪʝʡ, ʤʦʨʘʣʴʥʦ-ʝʪʠʯʥʠʭ ʮʽʥʥʦʩʪʝʡ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʦʩʦʙʠ 

ʫʩʧʽʰʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʦʬʝʩʽʡʥʫ ʪʘ ʧʦʜʘʣʴʰʫ ʥʘʚʯʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʽ ʻ 

ʨʝʟʫʣʴʪʘʪʦʤ ʥʘʚʯʘʥʥʷ ʥʘ ʧʝʚʥʦʤʫ ʨʽʚʥʽ ʚʠʱʦʾ ʦʩʚʽʪʠ; 

ʂʨʝʜʠʪ ɭʚʨʦʧʝʡʩʴʢʦʾ ʢʨʝʜʠʪʥʦʾ ʪʨʘʥʩʬʝʨʥʦ-ʥʘʢʦʧʠʯʫʚʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ (ʢʨʝʜʠʪ ɭʂʊʉ) - ʦʜʠʥʠʮʷ ʚʠʤʽʨʶʚʘʥʥʷ ʦʙʩʷʛʫ ʥʘʚʯʘʣʴʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʜʦʙʫʚʘʯʘ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʚʠʟʥʘʯʝʥʠʭ (ʦʯʽʢʫʚʘʥʠʭ) ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ. 

ʆʙʩʷʛ ʦʜʥʦʛʦ ʢʨʝʜʠʪʫ ɭʂʊʉ ʩʪʘʥʦʚʠʪʴ 30 ʛʦʜʠʥ. ʅʘʚʘʥʪʘʞʝʥʥʷ 

ʦʜʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʨʦʢʫ ʟʘ ʜʝʥʥʦʶ ʬʦʨʤʦʶ ʥʘʚʯʘʥʥʷ ʩʪʘʥʦʚʠʪʴ, ʷʢ 

ʧʨʘʚʠʣʦ, 60 ʢʨʝʜʠʪʽʚ ɭʂʊʉ. 

ʗʢʽʩʪʴ ʚʠʱʦʾ ʦʩʚʽʪʠ - ʨʽʚʝʥʴ ʟʜʦʙʫʪʠʭ ʦʩʦʙʦʶ ʟʥʘʥʴ, ʫʤʽʥʴ, ʥʘʚʠʯʦʢ, 

ʽʥʰʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʾʾ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʩʪʘʥʜʘʨʪʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ. 

ʇʽʜʛʦʪʦʚʢʘ ʬʘʭʽʚʮʽʚ ʟ ʚʠʱʦʶ ʦʩʚʽʪʦʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʦʩʚʽʪʥʴʦ-ʧʨʦʬʝʩʽʡʥʠʤʠ, ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʠʤʠ, ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʥʘ 

ʪʘʢʠʭ ʨʽʚʥʷʭ ʚʠʱʦʾ ʦʩʚʽʪʠ: 

¶ ʧʝʨʰʠʡ (ʙʘʢʘʣʘʚʨʩʴʢʠʡ) ʨʽʚʝʥʴ; 

¶ ʜʨʫʛʠʡ (ʤʘʛʽʩʪʝʨʩʴʢʠʡ) ʨʽʚʝʥʴ; 

¶ ʪʨʝʪʽʡ (ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʠʡ) ʨʽʚʝʥʴ; 

¶ ʥʘʫʢʦʚʠʡ ʨʽʚʝʥʴ. 

ɹʘʢʘʣʘʚʨʩʴʢʠʡ ʨʽʚʝʥʴ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʝʨʝʜʙʘʯʘʻ ʟʜʦʙʫʪʪʷ ʦʩʦʙʦʶ 

ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, ʜʦʩʪʘʪʥʽʭ ʜʣʷ ʫʩʧʽʰʥʦʛʦ 

ʚʠʢʦʥʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʦʙʦʚôʷʟʢʽʚ ʟʘ ʦʙʨʘʥʦʶ ʩʧʝʮʽʘʣʴʥʽʩʪʶ. 

ʄʘʛʽʩʪʝʨʩʴʢʠʡ ʨʽʚʝʥʴ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʝʨʝʜʙʘʯʘʻ ʟʜʦʙʫʪʪʷ ʦʩʦʙʦʶ 

ʧʦʛʣʠʙʣʝʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ/ʘʙʦ ʧʨʘʢʪʠʯʥʠʭ ʟʥʘʥʴ, ʫʤʽʥʴ, ʥʘʚʠʯʦʢ ʟʘ 

ʦʙʨʘʥʦʶ ʩʧʝʮʽʘʣʴʥʽʩʪʶ (ʯʠ ʩʧʝʮʽʘʣʽʟʘʮʽʻʶ), ʟʘʛʘʣʴʥʠʭ ʟʘʩʘʜ ʤʝʪʦʜʦʣʦʛʽʾ 

ʥʘʫʢʦʚʦʾ ʪʘ/ʘʙʦ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʽʥʰʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʜʦʩʪʘʪʥʽʭ 

ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʨʽʚʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʆʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʠʡ ʨʽʚʝʥʴ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʝʨʝʜʙʘʯʘʻ ʟʜʦʙʫʪʪʷ ʦʩʦʙʦʶ 

ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ, ʫʤʽʥʴ, ʥʘʚʠʯʦʢ ʪʘ ʽʥʰʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʜʦʩʪʘʪʥʽʭ 

ʜʣʷ ʧʨʦʜʫʢʫʚʘʥʥʷ ʥʦʚʠʭ ʽʜʝʡ, ʨʦʟʚôʷʟʘʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʧʨʦʙʣʝʤ ʫ ʛʘʣʫʟʽ 

ʧʨʦʬʝʩʽʡʥʦʾ ʪʘ/ʘʙʦ ʜʦʩʣʽʜʥʠʮʴʢʦ-ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʦʚʦʣʦʜʽʥʥʷ 

ʤʝʪʦʜʦʣʦʛʽʻʶ ʥʘʫʢʦʚʦʾ ʪʘ ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʥʷ 



 

16 

ʚʣʘʩʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʨʝʟʫʣʴʪʘʪʠ ʷʢʦʛʦ ʤʘʶʪʴ ʥʘʫʢʦʚʫ 

ʥʦʚʠʟʥʫ, ʪʝʦʨʝʪʠʯʥʝ ʪʘ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ. 

ʅʘʫʢʦʚʠʡ ʨʽʚʝʥʴ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʝʨʝʜʙʘʯʘʻ ʥʘʙʫʪʪʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟ 

ʨʦʟʨʦʙʣʝʥʥʷ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʦʣʦʛʽʾ ʪʘ ʤʝʪʦʜʠʢʠ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʨʦʙʦʪʠ, ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʩʠʩʪʝʤʦʫʪʚʦʨʶʶʯʠʭ ʟʥʘʥʴ ʪʘ/ʘʙʦ ʧʨʦʛʨʝʩʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʨʦʟʚôʷʟʘʥʥʷ ʚʘʞʣʠʚʦʾ ʥʘʫʢʦʚʦʾ ʘʙʦ ʧʨʠʢʣʘʜʥʦʾ ʧʨʦʙʣʝʤʠ, ʷʢʘ 

ʤʘʻ ʟʘʛʘʣʴʥʦʥʘʮʽʦʥʘʣʴʥʝ ʘʙʦ ʩʚʽʪʦʚʝ ʟʥʘʯʝʥʥʷ.  

ʅʘʚʯʘʣʴʥʠʡ ʨʽʢ ʚ ʋʥʽʚʝʨʩʠʪʝʪʽ ʨʦʟʙʠʪʠʡ ʥʘ ʧʽʚʨʽʯʥʽ ʩʝʤʝʩʪʨʠ 

ʥʘʚʯʘʥʥʷ, ʘ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʫʜʠʪʦʨʥʠʭ ʟʘʥʷʪʴ (ʣʝʢʮʽʾ, 

ʧʨʘʢʪʠʯʥʽ ʽ ʣʘʙʦʨʘʪʦʨʥʽ ʟʘʥʷʪʪʷ) ʪʘ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ. 

ʅʘʚʯʘʣʴʥʠʡ ʧʣʘʥ ʚʠʟʥʘʯʘʻ ʧʝʨʝʣʽʢ ʜʠʩʮʠʧʣʽʥ, ʚʠʜʠ ʟʥʘʥʴ, ʦʙʩʷʛ 

ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʽ ʬʦʨʤʠ ʾʭ ʟʥʘʥʴ ʚ ʢʦʞʥʦʤʫ ʩʝʤʝʩʪʨʽ. ʅʘʚʯʘʣʴʥʠʡ 

ʧʣʘʥ ʻ ʦʩʥʦʚʥʠʤ ʜʦʢʫʤʝʥʪʦʤ ʢʘʬʝʜʨʠ, ʪʦʤʫ ʚʽʥ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʩʪʝʥʜʽ 

ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ ʦʟʥʘʡʦʤʣʝʥʥʷ. 

ʇʣʘʥ ʜʦʧʦʚʥʶʶʪʴ ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʟʤʽʩʪ ʢʦʞʥʦʾ 

ʜʠʩʮʠʧʣʽʥʠ, ʘ ʪʘʢʦʞ ʨʦʟʧʦʜʽʣ ʯʘʩʫ ʧʦ ʚʠʜʘʤ ʟʘʥʷʪʴ (ʣʝʢʮʽʾ, ʧʨʘʢʪʠʯʥʽ 

ʟʘʥʷʪʪʷ ʪʘ  ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ). ɺ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʧʝʨʝʜʙʘʯʝʥʽ 

ʧʝʨʝʜʜʠʧʣʦʤʥʘ ʪʘ ʚʠʨʦʙʥʠʯʘ ʧʨʘʢʪʠʢʠ. 

ʅʘ ʣʝʢʮʽʷʭ ʚʠʢʣʘʜʘʶʪʴʩʷ ʦʩʥʦʚʥʽ ʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʥʘʡʙʽʣʴʰ 

ʩʢʣʘʜʥʽ ʧʠʪʘʥʥʷ ʧʨʦʛʨʘʤʠ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ. ɺʠʢʣʘʜʘʯ ʧʨʠʚʥʦʩʠʪʴ ʩʚʦʻ 

ʨʦʟʫʤʽʥʥʷ ʤʘʪʝʨʽʘʣʫ ʧʨʝʜʤʝʪʘ, ʜʦʧʦʚʥʶʻ ʣʽʪʝʨʘʪʫʨʥʽ ʜʞʝʨʝʣʘ ʩʚʦʾʤ ʜʦʩʚʽʜʦʤ ʪʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʦʚʽʪʥʽʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʦʚʥʦʮʽʥʥʘ ʟʘʤʽʥʘ ʣʝʢʮʽʾ ʢʥʠʛʦʶ 

ʯʠ ʢʦʥʩʧʝʢʪʦʤ ʥʝʤʦʞʣʠʚʘ. 

ʅʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʪʷʭ ʩʪʫʜʝʥʪ ʧʦʚʠʥʝʥ ʩʘʤʦʩʪʽʡʥʦ ʚʠʨʽʰʠʪʠ 

ʟʘʜʘʯʫ, ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʦʪʨʠʤʘʥʝ ʪʘ ʽʥʰʽ ʤʦʞʣʠʚʽ ʨʽʰʝʥʥʷ, ʦʙʛʨʫʥʪʫʚʘʪʠ 

ʧʽʜʭʽʜ ʜʦ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ, ʧʦʷʩʥʠʪʠ ʨʝʟʫʣʴʪʘʪ.  

ʅʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʦʪʘʭ ʩʪʫʜʝʥʪʠ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʚʠʢʣʘʜʘʯʘ 

ʥʘʙʫʚʘʶʪʴ ʥʘʚʠʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ, ʚʠʚʯʘʶʪʴ ʤʝʪʦʜʠʢʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʦʬʦʨʤʣʷʶʪʴ ʟʚʽʪ ʫ ʧʠʩʴʤʦʚʦʤʫ ʚʠʛʣʷʜʽ. 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʚʩʽʭ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʚʠʜʽʚ ʟʘʥʷʪʴ, ʥʘ ʚʩʽʭ ʚʩʽʭ ʝʪʘʧʘʭ 

ʥʘʚʯʘʥʥʷ ʦʙʦʚʷʟʢʦʚʘ ʩʠʩʪʝʤʘʪʠʯʥʘ ʩʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ: 

¶ ʩʠʩʪʝʤʘʪʠʯʥʝ ʦʧʨʘʮʶʚʘʥʥʷ ʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

¶ ʩʠʩʪʝʤʘʪʠʯʥʝ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ, 

¶ ʩʠʩʪʝʤʘʪʠʯʥʘ ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʯʝʨʛʦʚʠʭ ʘʫʜʠʪʦʨʥʠʭ ʟʘʥʷʪʴ 

 ʪʘ ʜʦ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ. 
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ʅʘʚʯʘʥʥʷ ʚ ʪʝʭʥʽʯʥʦʤʫ ʋʥʽʚʝʨʩʠʪʝʪʽ ʟʘʚʝʨʰʫʻʪʴʩʷ ʝʢʟʘʤʝʥʘʤʠ ʟ 

ʥʘʩʪʫʧʥʠʤ ʚʠʢʦʥʘʥʥʷʤ ʽ ʟʘʭʠʩʪʦʤ ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʫ (ʙʘʢʘʣʘʚʨʘʪ)  ʪʘ 

ʤʘʛʽʩʪʝʨʩʴʢʦʾ ʜʠʩʝʨʪʘʮʽʾ (ʤʘʛʽʩʪʘʪʫʨʘ). 

ʆʩʦʙʣʠʚʫ ʨʦʣʴ ʚ ʧʽʜʛʦʪʦʚʮʽ ʬʘʭʽʚʮʷ ʚʽʜʽʛʨʘʻ ʜʠʧʣʦʤʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ, 

ʷʢʝ ʻ ʟʘʚʝʨʰʘʣʴʥʦʶ ʩʪʘʜʽʻʶ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʚ ʫʥ̔ ʚʝʨʩʠʪʝʪʽ, ʛʦʣʦʚʥʦʶ 

ʤʝʪʦʶ ʷʢʦʛʦ ʻ ʦʚʦʣʦʜʽʥʥʷ ʤʝʪʦʜʦʣʦʛʽʻʶ ʪʚʦʨʯʦʛʦ ʚʠʨʽʰʝʥʥʷ (ʨʦʟʚôʷʟʘʥʥʷ) 

ʩʫʯʘʩʥʠʭ ʧʨʦʙʣʝʤ (ʟʘʜʘʯ) ʥʘʫʢʦʚʦʛʦ ʘʙʦ(ʪʘ) ʧʨʠʢʣʘʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ  ʥʘ 

ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ, ʧʨʦʬʝʩʽʡʥʠʭ ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʠʤʦʛ ʩʪʘʥʜʘʨʪʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ. 

ʆʨʛʘʥʽʟʘʮʽʡʥʦ ʧʨʦʮʝʩ ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʽʚ. 

ʇʝʨʰʠʡ-ʧʽʜʛʦʪʦʚʯʠʡ, ʷʢʠʡ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʚʠʙʦʨʫ ʩʪʫʜʝʥʪʦʤ ʪʝʤʠ ʪʘ 

ʦʪʨʠʤʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʚʜʘʥʥʷ ʚʽʜ ʢʝʨʽʚʥʠʢʘ ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʫ 

ʱʦʜʦ ʧʠʪʘʥʴ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʧʽʜ ʯʘʩ ʧʝʨʝʜʜʠʧʣʦʤʥʦʾ ʧʨʘʢʪʠʢʠ ʟʘ 

ʪʝʤʦʶ ʧʨʦʝʢʪʫ ʯʠ ʨʦʙʦʪʠ (ʦʟʥʘʡʦʤʣʝʥʥʷ ʟʽ ʩʪʘʥʦʤ ʧʨʦʙʣʝʤʠ, ʟʙʠʨʘʥʥʷ 

ʬʘʢʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʧʨʦʚʝʜʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʜʦʩʣʽʜʞʝʥʴ ʪʦʱʦ). 

ʇ̔ ʜʛʦʪʦʚʯʠʡ ʝʪʘʧ ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʟʘʚʝʨʰʫʻʪʴʩʷ 

ʩʢʣʘʜʘʥʥʷʤ ʪʘ ʟʘʭʠʩʪʦʤ ʟʚʪ̔ʫ ʧʨʦ ʧʝʨʝʜʜʠʧʣʦʤʥʫ ʧʨʘʢʪʠʢʫ.  

ʇʝʨʝʜʜʠʧʣʦʤʥʫ ʧʨʘʢʪʠʢʫ ʩʪʫʜʝʥʪʠ ʢʘʬʝʜʨʠ ʧʨʦʭʦʜʷʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʚ 

ɿɸʆ çʋʢʨʘʥʘʣʽʪè, ʊʆɺ çɸʚʪʦʝʢʦè, ʥʘ ɼʇ çʋʢʨʤʝʪʨʪʝʩʪʩʪʘʥʜʘʨʪè, ʚ 

ʥʘʫʢʦʚʠʭ ʣʘʙʦʨʘʪʦʨʽʷʭ ʢʘʬʝʜʨʠ, ʫ ʚʽʜʜʽʣʘʭ ʤʝʪʨʦʣʦʛʽʾ ʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 

ʧʽʜʧʨʠʻʤʩʪʚ ʨʽʟʥʦʾ ʬʦʨʤʠ ʚʣʘʩʥʦʩʪʽ (ʨʠʩ.1.3). 

ɼʨʫʛʠʡ-ʦʩʥʦʚʥʠʡ ʝʪʘʧ ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʦʯʠʥʘʻʪʴʩʷ ʦʜʨʘʟʫ 

ʧʽʩʣʷ ʟʘʭʠʩʪʫ ʟʚʽʪʫ ʧʨʦ ʧʨʘʢʪʠʢʫ ʡ ʟʘʚʝʨʰʫʻʪʴʩʷ ʦʨʽʻʥʪʦʚʥʦ ʟʘ ʜʚʘ ʪʠʞʥʽ 

ʜʦ ʟʘʭʠʩʪʫ ʧʨʦʝʢʪʫ ʯʠ ʨʦʙʦʪʠ ʥʘ ʟʘʩʽʜʘʥʥʽ ɼʝʨʞʘʚʥʦʾ ʝʢʟʘʤʝʥʘʮʽʡʥʦʾ 

ʢʦʤʽʩʽʾ (ɼɽʂ).  

ɿʘʭʠʩʪ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʟʘʩʽʜʘʥʥʽ ɼɽʂ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ 

ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʟʘʩʦʙʽʚ (ʨʠʩ.1.4). 
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ʈʠʩʫʥʦʢ 1.3-ʇʝʨʝʜʜʠʧʣʦʤʥʘ 

ʧʨʘʢʪʠʢʘ ʥʘ ʢʦʤʙʽʥʘʪʽ 

çɯʥʪʝʨʧʘʡʧè (2013 ʨʽʢ) 

ʈʠʩʫʥʦʢ 1.4-ɿʘʭʠʩʪ ʤʘʛʽʩʪʝʨʩʴʢʦʾ 

ʜʠʩʝʨʪʘʮʽʾ  ʥʘ ʢʘʬʝʜʨʽ (2012 ʨʽʢ) 

 

ʇʦ ʟʘʢʽʥʯʝʥʥʽ ʋʥʽʚʝʨʩʠʪʝʪʫ ʚʠʧʫʩʢʥʠʢʠ ʦʪʨʠʤʫʶʪʴ ʜʠʧʣʦʤʠ 

ʙʘʢʘʣʘʚʨʘ ʽ ʤʘʛʽʩʪʨʘ (ʨʠʩ.1.5). 

 

 

 

ʈʠʩʫʥʦʢ 1.5 - ɺʠʧʫʩʢʥʠʢʠ ʢʘʬʝʜʨʠ 2013 ʨʦʢʫ ʧʽʩʣʷ ʚʨʫʯʝʥʥʷ 

ʜʠʧʣʦʤʽʚ ʚ ʟʘʣʽ ɺʯʝʥʦʾ ʨʘʜʠ ʅʊʋʋ çʂʇɯè  
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1.4  ʆʩʦʙʣʠʚʦʩʪʽ ʢʨʝʜʠʪʥʦʛʦ ʤʦʜʫʣʷ çɯʥʬʦʨʤʘʮʽʡʥʦ-

ʚʠʤʽʨʶʚʘʣʴʥʽ ʩʠʩʪʝʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ (ʚʩʪʫʧ ʜʦ ʬʘʭʫ)è 

 

ʂʨʝʜʠʪʥʠʡ ʤʦʜʫʣʴ   çɯʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʽ ʩʠʩʪʝʤʠ ʪʘ 

ʪʝʭʥʦʣʦʛʽʾ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ (ʚʩʪʫʧ ʜʦ ʬʘʭʫ)è ʻ ʧʝʨʰʠʤ ʢʨʦʢʦʤ ʥʘ 

ʰʣʷʭʫ ʦʚʦʣʦʜʽʥʥʷ ʩʫʢʫʧʥʽʩʪʶ ʟʥʘʥʴ ʪʘ ʚʤʽʥʴ, ʱʦ ʬʦʨʤʫʶʪʴ ʧʨʦʬʽʣʴʥʽ 

ʟʥʘʥʥʷ ʬʘʭʽʚʮʷ ʟʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ  çʄʝʪʨʦʣʦʛʽʷ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʚʠʤʽʨʶʚʘʣʴʥʘ ʪʝʭʥʽʢʘè ʪʘ ʩʧʝʮʽʘʣʽʟʘʮʽʾ  çɯʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʽ 

ʩʠʩʪʝʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫè. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʨʦʙʦʯʦʾ ʧʨʦʛʨʘʤʠ ʜʠʩʮʠʧʣʽʥʠ çɯʥʬʦʨʤʘʮʽʡʥʦ-

ʚʠʤʽʨʶʚʘʣʴʥʽ ʩʠʩʪʝʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ (ʚʩʪʫʧ ʜʦ 

ʬʘʭʫ) ʧʝʚʥʦʶ ʤʽʨʦʶ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʤʘʪʝʨʽʘʣʠ ʨʦʙʦʯʦʾ ʧʨʦʛʨʘʤʠ 

ʜʠʩʮʠʧʣʽʥʠ çʇʨʠʣʘʜʠ ʽ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ (ʚʩʪʫʧ ʜʦ 

ʬʘʭʫ)è. 

ʈʦʙʦʯʽ ʧʨʦʛʨʘʤʠ ʮʽʻʾ ʜʠʩʮʠʧʣʽʥʠ ʚ ʨʽʟʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʋʢʨʘʾʥʠ 

ʤʘʶʪʴ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ, ʱʦ ʮʽʣʢʦʤ ʟʘʢʦʥʦʤʽʨʥʦ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʤʘʩʰʪʘʙʽʚ 

ʥʘʰʦʾ ʜʝʨʞʘʚʠ ʪʘ ʛʝʦʛʨʘʬʽʾ ʨʦʟʪʘʰʫʚʘʥʥʷ ʫʥʽʚʝʨʩʠʪʝʪʽʚ. ɿʨʦʟʫʤʽʣʦ, ʱʦ 

ʟʤʽʩʪ ʽ ʥʘʧʦʚʥʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ ʚ ʢʦʞʥʦʤʫ ʚʠʧʘʜʢʫ ʙʫʜʫʪʴ ʚʨʘʭʦʚʫʚʘʪʠ 

ʧʨʠʨʦʜʥʽ ʚʽʜʤʽʥʥʦʩʪʽ, ʽʩʪʦʨʽʶ ʨʦʟʚʠʪʢʫ ʪʘ ʩʪʘʥ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚ ʨʝʛʽʦʥʽ, ʘ 

ʪʘʢʦʞ ʝʢʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʧʨʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʷ. 

ɸʣʝ ʩʧʽʣʴʥʠʤ ʜʣʷ ʚʩʽʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʤʘʻ ʙʫʪʠ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʙʠ, ʧʦ-

ʧʝʨʰʝ, ʧʦʢʘʟʘʚ ʩʪʫʜʝʥʪʫ ʩʧʝʮʠʬʽʢʫ ʦʙʨʘʥʦʛʦ ʬʘʭʫ ʪʘ ʡʦʛʦ ʦʩʦʙʣʠʚʝ ʽ 

ʚʠʟʥʘʯʘʣʴʥʝ ʤʽʩʮʝ ʚ ʩʫʢʫʧʥʦʩʪʽ ʽʥʰʠʭ ʬʘʭʽʚ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ, ʘ 

ʧʦ-ʜʨʫʛʝ, ʟ ʧʝʨʰʠʭ ʢʨʦʢʽʚ ʥʘʚʯʘʥʥʷ ʦʨʽʻʥʪʫʚʘʚ ʙʠ ʩʪʫʜʝʥʪʘ ʥʘ ʩʚʽʜʦʤʝ ʽ 

ʚʽʜʧʦʚʽʜʘʣʴʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʦʚʦʣʦʜʽʥʥʷ ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʧʨʦʬʝʩʽʻʶ 

ʩʴʦʛʦʜʝʥʥʷ. 

ʄʝʪʘ ʚʠʢʣʘʜʘʥʥʷ ʢʨʝʜʠʪʥʦʛʦ ʤʦʜʫʣʷ çɯʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʽ 

ʩʠʩʪʝʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ (ʚʩʪʫʧ ʜʦ ʬʘʭʫ)è - ʥʘʜʘʪʠ 

ʩʪʫʜʝʥʪʘʤ 1-ʛʦ ʢʫʨʩʫ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʦʨʛʘʥʽʟʘʮʽʶ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʅʊʋʋ çʂʇɯè ʪʘ ʥʘ ʢʘʬʝʜʨʽ. 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʢʨʝʜʠʪʥʦʛʦ ʤʦʜʫʣʷ ʦʩʥʦʚʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʘʥʘʣʽʟʫ 

ʩʪʨʫʢʪʫʨʠ ʪʘ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦʛʦ ʧʣʘʥʫ ʩʧʝʮʽʘʣʴʥʦʩʪʽ, ʟôʷʩʫʚʘʥʥʶ ʾʾ 

ʦʩʦʙʣʠʚʦʾ ʨʦʣʽ ʚ  ʩʠʩʪʝʤʽ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ 

ʩʫʩʧʽʣʴʩʪʚʘ. ɸʢʮʝʥʪʫʶʪʴʩʷ ʚʘʞʣʠʚʽʩʪʴ ʪʘ ʧʨʦʙʣʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ. 
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ɿʘʜʘʯʽ ʚʠʚʯʝʥʥʷ ʢʨʝʜʠʪʥʦʛʦ ʤʦʜʫʣʷ  

¶ ʅʘʜʘʪʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʥʘʚʯʘʣʴʥʠʡ ʧʣʘʥ ʩʧʝʮʽʘʣʽʟʘʮʽʾ, ʟʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ 

ʡʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ; 

¶ ʦʟʥʘʡʦʤʠʪʠ ʩʪʫʜʝʥʪʽʚ  ʟ çʇʦʣʦʞʝʥʥʷʤ ʧʨʦ ʦʨʛʘʥʽʟʘʮʽʶ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʚ ʅʊʋʋ çʂʇɯè ʪʘ ʽʥʰʠʤʠ ʧʦʜʽʙʥʠʤʠ  ʜʦʢʫʤʝʥʪʘʤʠ, ʟ 

ʥʘʚʯʘʣʴʥʠʤʠ ʪʘ ʥʘʫʢʦʚʠʤʠ ʣʘʙʦʨʘʪʦʨʽʷʤʠ ʢʘʬʝʜʨʠ, ʟ ʪʝʤʘʪʠʢʦʶ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʢʘʬʝʜʨʠ;  

¶ ʧʽʜʛʦʪʫʚʘʪʠ ʩʪʫʜʝʥʪʽʚ ʜʦ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʟ ʜʞʝʨʝʣʘʤʠ ʽʥʬʦʨʤʘʮʽʾ, 

ʜʦ ʨʦʙʦʪʠ ʚ ʙʽʙʣʽʦʪʝʮʽ ʅʊʋʋ çʂʇɯè, ʦʟʥʘʡʦʤʠʪʠ ʟ ʤʝʪʦʜʠʢʦʶ 

ʧʽʜʛʦʪʦʚʢʠ ʨʝʬʝʨʘʪʽʚ, ʜʦʧʦʚʽʜʝʡ ʪʦʱʦ. 

ʈʦʙʦʯʦʶ ʧʨʦʛʨʘʤʦʶ ʢʨʝʜʠʪʥʦʛʦ ʤʦʜʫʣʷ çɯʥʬʦʨʤʘʮʽʡʥʦ-

ʚʠʤʽʨʶʚʘʣʴʥʽ ʩʠʩʪʝʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ (ʚʩʪʫʧ ʜʦ 

ʬʘʭʫ) ʧʝʨʝʜʙʘʯʝʥʦ 3 ʢʨʝʜʠʪʠ ɭCTS, ʚ ʪʦʤʫ ʯʠʩʣʽ 18 ʣʝʢʽʽʡʥʠʭ ʛʦʜʠʥ ʽ 

36 ʛʦʜʠʥ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ. ʇʝʨʝʜʙʘʯʝʥʦ ʪʘʢʦʞ 36 ʛʦʜʠʥ ʩʘʤʦʩʪʽʡʥʦʾ 

ʨʦʙʦʪʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ 6  ʛʦʜ ʥʘ ʚʠʢʦʥʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʚʜʘʥʥʷ 

(ʨʝʬʝʨʘʪ). 

   ʅʘ ʣʝʢʮʽʷʭ ʚʠʢʣʘʜʘʶʪʴʩʷ ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ, 

ʷʢʽ ʬʦʨʤʫʶʪʴ ʧʦʯʘʪʢʦʚʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʬʘʭ ʪʘ ʚʠʤʦʛʠ ʜʦ ʬʘʭʽʚʮʷ. ɺʠʢʣʘʜʘʯ 

ʧʨʠʚʥʦʩʠʪʴ ʩʚʦʻ ʨʦʟʫʤʽʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʘʭʫ ʪʘ ʤʘʪʝʨʽʘʣʫ ʜʠʩʮʠʧʣʽʥʠ, 

ʜʦʧʦʚʥʶʻ ʣʽʪʝʨʘʪʫʨʥʽ ʜʞʝʨʝʣʘ ʩʚʦʾʤ ʜʦʩʚʽʜʦʤ ʪʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʦʚʽʪʥʽʭ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʦʚʥʦʮʽʥʥʘ ʟʘʤʽʥʘ ʣʝʢʮʽʾ ʢʥʠʛʦʶ ʯʠ ʢʦʥʩʧʝʢʪʦʤ 

ʥʝʤʦʞʣʠʚʘ. 

ʅʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʪʷʭ ʩʪʫʜʝʥʪ ʧʦʚʠʥʝʥ ʥʘʚʯʠʪʠʩʷ ʩʘʤʦʩʪʽʡʥʦ 

ʚʠʨʽʰʠʪʠ ʟʘʜʘʯʫ, ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʦʪʨʠʤʘʥʝ ʪʘ ʽʥʰʽ ʤʦʞʣʠʚʽ ʨʽʰʝʥʥʷ, 

ʦʙʛʨʫʥʪʫʚʘʪʠ ʧʽʜʭʽʜ ʜʦ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ, ʧʦʷʩʥʠʪʠ ʨʝʟʫʣʴʪʘʪ. 

ʆʨʽʻʥʪʦʚʥʘ ʪʝʤʘʪʠʢʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ: ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ  

ʝʢʩʧʦʟʠʮʽʻʶ ʤʫʟʝʶ ʅʊʋʋ çʂʇɯè ʪʘ ʟ ʽʥʰʠʤʠ ʤʫʟʝʷʤʠ, ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ  

ʙʽʙʣʽʦʪʝʢʦʶ ʅʊʋʋ çʂʇɯè, ʨʦʙʦʪʦʶ ʟ ʢʘʪʘʣʦʛʘʤʠ, ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ 

ʧʦʩʪʘʥʦʚʢʦʶ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʥʘʫʢʦʚʠʭ  ʣʘʙʦʨʘʪʦʨʽʷʭ ʢʘʬʝʜʨʠ, 

ʜʠʩʢʫʩʽʾ ʥʘ ʪʝʤʠ ʢʦʥʮʝʧʮʽʾ ʩʪʽʡʢʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʝʢʦʣʦʛʽʟʘʮʽʾ ʩʫʩʧʽʣʴʥʦʾ 

ʩʚʽʜʦʤʦʩʪʽ. ʆʢʨʝʤʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʦʙʛʦʚʦʨʝʥʥʷʤ ʽ ʘʥʘʣʽʟʫ ʜʦʧʦʚʽʜʝʡ 

ʥʘ ʢʦʥʬʝʨʝʥʮʽʾ. 

ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ  ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʢʽʚ ʦʧʨʘʮʶʚʘʥʥʷ 

ʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʣʝʢʮʽʡ ʽ ʜʦ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ, ʘ 
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ʪʘʢʦʞ ʥʘʚʠʢʽʚ ʧʽʜʛʦʪʦʚʢʠ ʜʦʧʦʚʽʜʝʡ, ʽʣʶʩʪʨʘʪʠʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʦ 

ʢʦʥʬʝʨʝʥʮʽʡ. 

ʆʨʽʻʥʪʦʚʥʘ ʪʝʤʘʪʠʢʘ ʟʘʚʜʘʥʴ ʨʝʬʝʨʘʪʽʚ: ʦʩʦʙʣʠʚʦʩʪʽ ʬʘʭʫ, ʧʨʠʯʠʥʠ 

ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ, ʦʙôʻʢʪʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʝʢʦʣʦʛʽʷ ʦʬʽʩʥʦʛʦ 

ʧʨʠʤʽʱʝʥʥʷ, ʝʢʦʣʦʛʽʷ ʪʫʨʠʟʤʫ, ʝʢʦʣʦʛʽʷ ʧʨʠʙʫʜʠʥʢʦʚʦʾ ʪʝʨʠʪʦʨʽʾ, ʝʢʦʣʦʛʽʷ 

ʜʥʷ, ʝʢʦʣʦʛʽʷ ʥʦʯʽ, ʝʢʦʣʦʛʽʷ ʘʫʜʠʪʦʨʽʾ, ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ  

ʪʝʭʥʦʣʦʛʽʡ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. 

ɺ ʭʦʜʽ ʟʘʥʷʪʴ ʧʦʩʪʽʡʥʦ ʘʢʮʝʥʪʫʻʪʴʩʷ ʧʨʦʙʣʝʤʘ ʝʢʦʣʦʛʽʟʘʮʽʾ ʩʫʩʧʽʣʴʥʦʾ 

ʩʚʽʜʦʤʦʩʪʽ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ ʪʘ ʟʘʚʜʘʥʥ ̫

1. ʂʦʣʠ ʙʫʣʦ ʟʘʩʥʦʚʘʥʦ ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ? 

2. ʗʢ ʨʦʟʫʤʽʪʠ ʧʦʥʷʪʪʷ çʚʠʱʘ ʦʩʚʽʪʘè? 

3. ʑʦ ʪʘʢʝ çɭʚʨʦʧʝʡʩʴʢʘ ʢʨʝʜʠʪʥʘ ʪʨʘʥʩʬʝʨʥʦ- 

4. ʥʘʢʦʧʠʯʫʚʘʣʴʥʘ ʩʠʩʪʝʤʘè? 

5. ʇʦʷʩʥʽʪʴ ʪʝʨʤʽʥ çʂʦʤʧʝʪʝʥʪʥʽʩʪʴè 

6. ʗʢʠʡ ʦʙʩʷʛ ʦʜʥʦʛʦ ʢʨʝʜʠʪʫ ɭʂʊʉ? 

7. ʅʘʟʚʽʪʴ ʨʽʚʥʽ ʚʠʱʦʾ ʦʩʚʽʪʠ 

8. ʏʠ ʤʦʞʣʠʚʘ ʧʦʚʥʦʮʽʥʥʘ  ʟʘʤʽʥʘ ʣʝʢʮʽʾ ʢʥʠʛʦʶ, ʢʦʥʩʧʝʢʪʦʤ? 

9. ʂʦʣʠ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʢʘʬʝʜʨʘ ʥʘʫʢʦʚʦʛʦ ʪʘ ʘʥʘʣʽʪʠʯʥʦʛʦ 

ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ?  

10. ʑʦ ʚʠʟʥʘʯʘʻ ʥʘʚʯʘʣʴʥʠʡ ʧʣʘʥ ʢʘʬʝʜʨʠ? 
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ʈʆɿɼɯʃ 2  ʉʊɸʃʀʁ ʈʆɿɺʀʊʆʂ ʊɸ ɽʂʆʃʆɻɯʗ 

2.1 ʇʨʠʤʘʨʘ ʝʢʦʣʦʛʽʯʥʦʾ ʢʘʪʘʩʪʨʦʬʠ 

ɻʨʫʥʪ, ʚʦʜʥʠʡ ʧʨʦʩʪʽʨ ʽ ʘʪʤʦʩʬʝʨʘ ɿʝʤʥʦʾ ʢʫʣʽ ʥʘʩʝʣʝʥʽ ʞʠʚʠʤʠ 

ʽʩʪʦʪʘʤʠ. ʎʷ ʯʘʩʪʠʥʘ ʧʨʠʨʦʜʠ ʫʪʚʦʨʶʻ ʙʽʦʩʬʝʨʫ ɿʝʤʣʽ, ʚ ʷʢʽʡ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʩʢʣʘʜʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʻ ʧʨʝʜʤʝʪʦʤ ʧʦʨʽʚʥʷʥʦ ʤʦʣʦʜʦʾ ʥʘʫʢʠ ð ʝʢʦʣʦʛʽʾ (ʚʽʜ 

ʛʨʝʮʴʢʦʛʦ ð ʦʡʢʦʩðʧʦʤʝʰʢʘʥʥʷ, ʤʽʩʮʝ ʧʨʦʞʠʚʘʥʥʷ, ʣʦʛʦʩ ð ʟʥʘʥʥʷ, 

ʥʘʚʯʘʥʥʷ). 

ɯʩʥʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʞʠʚʦʛʦ ʦʨʛʘʥʽʟʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʦʚʘʛʠ 

ʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ. ɿʚʠʯʘʡʥʦ, ʧʨʠʨʦʜʥʽ ʢʘʪʘʢʣʽʟʤʠ ʟʤʽʥʶʶʪʴ ʚʠʛʣʷʜ ɿʝʤʣ,̔ 

ʘ ʨʘʟʦʤ ʟʽ ʟʤʽʥʦʶ ʛʝʦʣʦʛʽʯʥʠʭ ʝʧʦʭ ʟʤʽʥʶʻʪʴʩʷ ʨʦʩʣʠʥʥʠʡ ʽ ʪʚʘʨʠʥʥʠʡ ʩʚʽʪ. 

ʇʨʦ ʤʘʤʦʥʪʽʚ ʪʘ ʛʽʛʘʥʪʩʴʢʽ ʜʝʨʝʚʦʚʠʜʥʽ ʧʘʧʦʨʦʪ,̔ ʥʘʧʨʠʢʣʘʜ, ʤʠ ʟʥʘʻʤʦ 

ʣʠʰʝ ʟʘ ʨʝʢʦʥʩʪʨʫʢʮʽʷʤʠ ʪʘ ʟʘʢʘʤ¡̫ʥʽʣʠʤʠ ʟʘʣʠʰʢʘʤʠ.̔ 

ɸʣʝ ʥʝ ʪʽʣʴʢʠ ʩʪʠʭʽʾ ʧʨʠʨʦʜʘ ʟʦʙʦʚôʷʟʘʥʘ ʚʠʤʠʨʘʥʥʶ ʮʽʣʠʭ ʚʠʜʽʚ 

ʪʚʘʨʠʥ, ʟʥʠʱʝʥʥʶ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ɿʝʤʣʽ. 

ʃʶʜʠʥʘ ð ʧʨʦʜʫʢʪ ʧʨʠʨʦʜʠ ʽ ʚʦʥʘ ʥʝʚʽʜʜʽʣʴʥʘ ʚʽʜ ʧʨʠʨʦʜʠ. ɼʣʷ 

ʥʦʨʤʘʣʴʥʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʥʝʦʙʭʽʜʥʘ ʝʢʦʣʦʛʽʯʥʘ ʨʽʚʥʦʚʘʛʘ ʪʘ ʧʦʪʨʽʙʥʽ 

ʧʝʚʥʽ ʧʨʠʨʦʜʥʽ ʫʤʦʚʠ. ʇʝʨʝʛʨʽʻʪʴʩʷ ʣʶʜʠʥʘ ʥʘ ʩʦʥʮʽ ʽ ʚʞʝ ʧʦʪʨʽʙʥʘ 

ʣʽʢʘʨʩʴʢʘ ʜʦʧʦʤʦʛʘ, ʘ ʙʝʟ ʥʦʨʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʢʠʩʥʶ ʚ ʘʪʤʦʩʬʝʨʽ ʚʦʥʘ 

ʧʦʯʫʚʘʻ ʩʝʙʝ, ʷʢ ʚʠʢʠʥʫʪʘ ʥʘ ʙʝʨʝʛ ʨʠʙʘ. ʃʶʜʠʥʽ ʟʘʚʞʜʠ ʧʦʪʨʽʙʥʘ ʾʞʘ, ʷʢʫ 

ʚʦʥʘ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʩʦʙʽ ʟ ʛʣʠʙʦʢʦʾ ʜʘʚʥʠʥʠ ʣʠʰʝ ʩʪʨʽʣʘʤʠ ʪʘ ʤʦʪʠʢʦʶ. 

ʇʨʠ ʮʴʦʤʫ ʧʨʠʨʦʜʽ ʥʝ ʟʘʛʨʦʞʫʚʘʣʦ ʥʽ ʚʠʤʠʨʘʥʥʷ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʪʚʘʨʠʥ, ʥʽ 

ʟʥʠʱʝʥʥʷ ʣʽʩʽʚ. 

ɸʣʝ ʞ ʨʽʩʪ ʥʘʨʦʜʦʥʘʩʝʣʝʥʥʷ ɿʝʤʣʽ, ʥʝʫʭʠʣʴʥʝ ʟʨʦʩʪʘʥʥʷ 

ʤʘʪʝʨʽʘʣʴʥʠʭ ʧʦʪʨʝʙ ʣʶʜʠʥʠ ð ʻ ʟʘʢʦʥʦʤ ʨʦʟʚʠʪʢʫ ʣʶʜʩʪʚʘ. ʎʝʡ ʟʘʢʦʥ 

ʟʫʤʦʚʣʶʻ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʰʣʷʭ ʨʦʟʚʠʪʢʫ ʣʶʜʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. ʊʦʤʫ 

ʮʽʣʢʦʤ ʟʘʢʦʥʦʤʽʨʥʦ, ʱʦ ʧʨʠʤʽʪʠʚʥʽ ʟʥʘʨʷʜʜʷ ʧʨʘʮʽ ʙʫʣʠ ʟʘʤʽʥʝʥʽ ʥʘ 

ʩʢʣʘʜʥʽ ʤʘʰʠʥʠ, ʽ ʙʫʨʭʣʠʚʠʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ ð ʮʝ ʧʨʠʢʤʝʪʘ 

ʥʘʰʦʛʦ ʯʘʩʫ. 

ɼʫʞʝ ʯʘʩʪʦ ʪʝʭʥʽʢʘ ʚʠʩʪʫʧʘʻ ʧʨʦʪʠ ʣʶʜʠʥʠ ʽ ʧʨʦʪʠ ʚʩʽʻʾ ʧʨʠʨʦʜʠ. 

ɹʫʜʴ-ʷʢʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʫ ʧʦʪʨʽʙʥʘ ʩʠʨʦʚʠʥʘ ð ʪʦʜʽ 

ʚʠʪʨʘʯʘʶʪʴʩʷ ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ. ʇʨʦʤʠʩʣʦʚʽʩʪʴ ʜʘʻ ʚʠʨʦʙʥʠʯʽ ʚʽʜʭʦʜʠ, ʷʢʽ 

ʟʘʙʨʫʜʥʶʶʪʴ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ɯ ʥʝ ʧʦʪʨʽʙʥʽ ʧʨʠʨʦʜʥʽ ʢʘʪʘʢʣʽʟʤʠ, 

ʱʦʙ ʟʘʣʠʰʠʪʠ ʣʶʜʠʥʫ ʙʝʟ ʘʪʤʦʩʬʝʨʥʦʛʦ ʢʠʩʥʶ, ʣʶʜʠʥʘ ʨʦʙʠʪʴ ʮʝ ʩʘʤʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʚʦʻʾ ʪʝʭʥʽʢʠ. ʅʘʧʨʠʢʣʘʜ, ʩʫʯʘʩʥʠʡ ʣʽʪʘʢ ʟʘ ʩʝʢʫʥʜʫ ʧʦʣʴʦʪʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʪʽʣʴʢʠ ʢʠʩʥʶ, ʩʢʽʣʴʢʠ ʡʦʛʦ ʚʠʨʦʙʣʷʻ ʦʜʠʥ ʛʝʢʪʘʨ ʣʽʩʫ ʟʘ 8ï
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14 ʛʦʜʠʥ. ɻʝʢʪʘʨʫ ʣʽʩʫ ʧʦʪʨʽʙʥʦ ʧʨʠʙʣʠʟʥʦ 10 ʨʦʢʽʚ, ʱʦʙ ʥʘʩʠʯʠʪʠ 

ʘʚʽʘʣʘʡʥʝʨ ʢʠʩʥʝʤ ʧʨʦʪʷʛʦʤ ʦʜʥʽʻʾ ʛʦʜʠʥʠ ʧʦʣʴʦʪʫ. 

ʅʝ ʚʽʜʩʪʘʶʪʴ ʚʽʜ ʣʽʪʘʢʽʚ ʽ ʘʚʪʦʤʦʙʽʣʽ. ʎ̫  ʩʪʚʦʨʝʥʘ ʣʶʜʠʥʦʶ 

ʙʘʛʘʪʦʤʽʣʴʡʦʥʥʘ ʤʝʭʘʥʽʯʥʘ ʘʨʤʽʷ ʚʦʶʻ ʧʨʦʪʠ ʚʩʽʻʾ ʧʨʠʨʦʜʠ, ʧʦʨʫʰʫʶʯʠ ʾʾ 

ʩʧʦʢʽʡ ʥʠʱʠʚʥʠʤ ʰʫʤʦʤ, ʟʘʙʨʫʜʥʶʶʯʠ ʘʪʤʦʩʬʝʨʫ ʦʪʨʫʡʥʠʤʠ ʛʘʟʘʤʠ. ɺ 

ʜʝʷʢʠʭ ʤʝʛʘʧʦʣʽʩʘʭ ʧʦʣʽʮʝʡʩʴʢʽ-ʨʝʛʫʣʶʚʘʣʴʥʠʢʠ ʚʫʣʠʯʥʦʛʦ ʨʫʭʫ ʚʞʝ ʥʝ 

ʤʦʞʫʪʴ ʦʙʭʦʜʠʪʠʩʴ ʙʝʟ ʢʠʩʥʝʚʠʭ ʤʘʩʦʢ. 

ɯʥʞʝʥʝʨʥʝ ʤʠʩʪʝʮʪʚʦ, ʷʢ ʽ ʚ ʜʘʚʥʠʥʫ, ʧʨʦʜʦʚʞʫʻ ʩʣʫʞʠʪʠ ʚʽʡʥʽ. 

ɺʠʥʘʭʦʜʞʫʶʪʴʩʷ ʥʦʚʽ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʚʝʜʝʥʥʷ ʚʽʡʥʠ, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʧʨʦʪʠ 

ʣʶʜʝʡ ʽ ʥʠʱʽʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʩʶ ʧʨʠʨʦʜʫ. ʋ ʚ¡̒ʪʥʘʤʩʴʢʽʡ ʚʽʡʥʽ, 

ʥʘʧʨʠʢʣʘʜ, ʘʤʝʨʠʢʘʥʮʽ ʟʥʠʱʠʣʠ ʙʽʣʷ ʧʦʣʦʚʠʥʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʦʚʫ ʢʨʘʾʥʠ 

ʽ ʥʘ ʙʘʛʘʪʦ ʨʦʢʽʚ ʟʘʧʦʯʘʪʢʫʚʘʣʠ ʥʘ ʮʽʡ ʟʝʤʣʽ ʙʝʟʧʣʽʜʜʷ. 

ɯ ̫ʢ ʞʝ ʙʫʪʠ ʟ ʚʠʯʝʨʧʘʥʥʷʤ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʟ ʨʦʩʪʦʤ 

ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ? ɸʜʞʝ ʟ ʧʨʠʩʢʦʨʝʥʥʷʤ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʟʨʦʩʪʘʻ ʽ ʧʨʦʮʝʩ ʨʫʡʥʫʚʘʥʥʷ ʧʨʠʨʦʜʠ ʣʶʜʠʥʦʶ. ʗʢʱʦ 

ʧʨʦʙʣʝʤʘ ʧʽʜʪʨʠʤʢʠ ʝʢʦʣʦʛʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʥʘ ɿʝʤʣʽ ʥʝ ʩʪʦʷʣʘ ʛʦʩʪʨʦ ʧʝʨʝʜ 

ʣʶʜʩʪʚʦʤ ʱʝ ʜʝʢʽʣʴʢʘ ʜʝʩʷʪʠʣʽʪʴ ʪʦʤʫ, ʪʦ ʟʘʨʘʟ ʩʪʘʥ ʩʪʘʚ ʪʨʠʚʦʞʥʠʤ. ɯ 

ʪʨʠʚʦʛʫ ʚʠʢʣʠʢʘʻ ʥʝ ʪʽʣʴʢʠ ʚʠʯʝʨʧʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʪʘ ʽʥʰʠʭ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ɿʤʽʥʶʻʪʴʩʷ ʥʘʚʽʪʴ ʩʢʣʘʜ ʘʪʤʦʩʬʝʨʠ. ɿʝʤʣʷ ʤʦʞʝ 

ʟʨʦʙʠʪʠʩʷ ʟʦʚʩʽʤ ʥʝʧʨʠʜʘʪʥʦʶ ʜʣʷ ʞʠʪʪʷ ʣʶʜʠʥʠ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʫʞʝ ʥʝ ʚʠʢʣʠʢʘʥʝ ʟʘʧʝʨʝʯʝʥʴ ʪʝʟʘ ʧʨʦ ʪʝ, ʱʦ ʪʝʭʥʦʛʝʥʥʘ 

ʮʠʚʽʣʽʟʘʮʽʷ ʟʜʽʡʩʥʠʣʘ ʨʫʡʥʽʚʥʠʡ ʚʧʣʠʚ ʥʘ ʙʽʦʩʬʝʨʫ ʧʣʘʥʝʪʠ ʽ ʩʪʘʣʘ 

ʟʘʛʨʦʞʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʟʜʦʨʦʚ'ʶ ʣʶʜʝʡ, ʘʣʝ ʡ ʩʘʤʦʤʫ ʽʩʥʫʚʘʥʥʶ ʣʶʜʩʪʚʘ. 

ʃʶʜʩʴʢʘ ʮʠʚʽʣʽʟʘʮʽʷ ʚʩʪʫʧʠʣʘ ʚ ʪʘʢʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ, ʢʦʣʠ ʾʾ ʜʦʣʷ 

ʚʠʨʽʰʫʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʽ ʥʝ ʩʪʽʣʴʢʠ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʤ ʧʨʦʛʨʝʩʦʤ, ʘ 

ʫʩʚʽʜʦʤʣʝʥʥʷʤ ʝʢʦʣʦʛʽʯʥʠʭ ʧʘʨʘʜʠʛʤ. 

ɺ ʪʦʡ ʞʝ ʯʘʩ ʩʘʤʝ ʚ ʨʘʤʢʘʭ ʪʝʭʥʦʛʝʥʥʦʾ ʮʠʚʽʣʽʟʘʮʽʾ ʙʫʣʠ ʩʪʚʦʨʝʥʽ 

ʝʬʝʢʪʠʚʥʽ ʤʝʪʦʜʠ ʽ ʟʘʩʦʙʠ ʜʽʘʛʥʦʩʪʠʢʠ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʜʽʾ ʙʘʛʘʪʴʦʭ ʯʠʥʥʠʢʽʚ. 

ʈʦʟʚʠʪʦʢ ʭʽʤʽʯʥʦʾ, ʥʘʬʪʦʛʘʟʦʧʝʨʝʨʦʙʥʦʾ, ʚʫʛʽʣʴʥʦʾ, ʤʝʪʘʣʫʨʛʽʡʥʦʾ 

ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘ ʪʘʢʦʞ ʧʦʷʚʘ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʦʚ'ʷʟʘʥʠʭ ʟ 

ʧʝʨʝʨʦʙʢʦʶ ʛʘʟʽʚ, ʨʽʜʠʥ ʽ ʪʚʝʨʜʠʭ ʨʝʯʦʚʠʥ ʚ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ (ʚʠʩʦʢʽ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʚʦʣʦʛʽʩʪʴ, ʪʠʩʢ, ʥʘʷʚʥʽʩʪʴ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ) ʥʝʤʦʞʣʠʚʽ ʙʝʟ 

ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ. ʊʦʤʫ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ-ʘʥʘʣʽʪʠʯʥʽ ʧʨʠʣʘʜʠ ʪʘ 

ʩʠʩʪʝʤʠ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʘʥʘʣʽʪʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʷʢ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʘʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʪʘʢ ʽ ʜʣʷ ʩʚʦʻʯʘʩʥʦʛʦ 
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ʚʠʷʚʣʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʜʣʷ ʣʶʜʠʥʠ ʢʦʥʮʝʥʪʨʘʮʽʡ-ʧʦʚʠʥʥʽ ʤʘʪʠ ʚʠʩʦʢʽ 

ʤʝʪʨʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʈʦʟʚʠʪʦʢ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʨʦʩʪʘʥʥʷ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʫ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʦʪʞʝ, ʜʦ 

ʧʦʛʽʨʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ. ɽʬʝʢʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʚʠʢʠʜʦʤ 

ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʥʝʤʦʞʣʠʚʦ ʫʷʚʠʪʠ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʥʦʚʽʪʥʽʭ ʟʥʘʥʴ ʟ ʬʽʟʠʢʠ, ʭʽʤʽʾ, 

ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ. 

ʇʝʨʝʣʽʢ ʰʢʽʜʣʠʚʠʭ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ ʥʘʣʽʯʫʻ ʩʴʦʛʦʜʥʽ ʜʝʩʷʪʢʠ 

ʪʠʩʷʯ ʥʘʡʤʝʥʫʚʘʥʴ ʽ ʢʘʪʘʩʪʨʦʬʽʯʥʦ ʟʨʦʩʪʘʻ. ʆʜʥʘʢ, ʛʦʣʦʚʥʫ ʨʦʣʴ ʚ 

ʟʘʙʨʫʜʥʝʥʥʽ ʜʦʚʢʽʣʣʷ ʚʽʜʽʛʨʘʻ ʜʦʩʠʪʴ ʦʙʤʝʞʝʥʘ ʢʽʣʴʢʽʩʪʴ ʨʝʯʦʚʠʥ. 

ʇʦ-ʧʝʨʰʝ, ʮʝ ʛʘʟʦʚʽ ʚʠʢʠʜʠ (ʩʽʨʯʘʥʠʡ ʛʘʟ, ʦʢʩʠʜʠ ʘʟʦʪʫ, ʚʫʛʣʝʮʶ, 

ʬʨʝʦʥ, ʘʤʽʘʢ). ʇʦ-ʜʨʫʛʝ, ʧʠʣ, ʩʘʞʘ, ʘʝʨʦʟʦʣʽ ʪʘ ʧʘʨʦʛʘʟʦʚʽ ʬʨʘʢʮʽʾ. 

ɿʨʦʟʫʤʽʣʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʩʫʯʘʩʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʧʨʠʟʥʘʯʝʥʘ 

ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʩʘʤʝ ʮʠʭ ʨʝʯʦʚʠʥ. ɺʢʘʟʘʥʽ ʧʨʠʣʘʜʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʰʠʨʦʢʠʤ ʜʽʘʧʘʟʦʥʦʤ ʧʨʠʟʥʘʯʝʥʴ ʪʘ ʚʝʣʠʢʠʤ ʨʦʟʤʘʾʪʪʷʤ 

ʪʝʭʥʽʯʥʠʭ ʽ ʩʧʦʞʠʚʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʩʢʽʣʴʢʠ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʦʙôʻʢʪʽʚ ʪʘ 

ʫʤʦʚ ʢʦʥʪʨʦʣʶ, ʚʠʤʦʛ ʜʦ ʜʽʘʧʘʟʦʥʫ ʪʘ ʜʦ ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʴ ð 

ʧʨʘʢʪʠʯʥʦ ʚʠʢʣʶʯʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ. 

ʆʯʝʚʠʜʥʦ, ʱʦ ʟʘʜʘʯʽ ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʪʝʭʥʽʯʥʠʭ 

ʟʘʩʦʙʽʚ ʜʣʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʚʞʜʠ ʟʘʣʠʰʘʪʠʤʫʪʴʩʷ 

ʘʢʪʫʘʣʴʥʠʤʠ. ɾʘʨʪʦʤʘ, ʢʨʽʟʴ ʩʣʴʦʟʠ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʽʥʞʝʥʝʨ ʟʽ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ çʥʘʫʢʦʚʽ, ʘʥʘʣʽʪʠʯʥʽ ʪʘ ʝʢʦʣʦʛʽʯʥʽ ʧʨʠʣʘʜʠ ʽ ʩʠʩʪʝʤʠè ʥʽʢʦʣʠ 

ʥʝ ʟʘʣʠʰʠʪʴʩʷ ʙʝʟ ʨʦʙʦʪʠ. 

ɽʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʚʢʣʶʯʘʻ ʥʝʧʝʨʝʨʚʥʠʡ ʢʦʥʪʨʦʣʴ ʟʤʽʥ 

ʚʠʙʨʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʝʢʦʩʠʩʪʝʤʠ, ʾʭ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʽ ʧʦʨʽʚʥʷʥʥʷ ʽʟ 

ʟʥʘʯʝʥʥʷʤʠ, ʷʢʽ ʚʚʘʞʘʶʪʴʩʷ ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʝʚʦʣʶʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʘ 

ʪʘʢʦʞ ʥʘʢʦʧʠʯʝʥʥʷ ʮʠʭ ʜʘʥʠʭ. 

ɽʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʧʦʩʪʽʡʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ ʮʝ, ʧʦ-ʧʝʨʰʝ, ʛʦʣʦʚʥʝ ʜʞʝʨʝʣʦ ʜʦʩʪʦʚʽʨʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʜʦʚʢʽʣʣʷ. 

ʇʦ-ʜʨʫʛʝ, ʝʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ, ʪʦʯʥʽʰʝ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʠ-ʮʝ 

ʧʨʘʢʪʠʯʥʦ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʚʧʣʠʚʫ ʥʘ ʩʫʩʧʽʣʴʥʫ 

ʩʚʽʜʦʤʽʩʪʴ. ɺ 1972 ʨ. ʥʘ ʉʪʦʢʛʦʣʴʤʩʴʢʽʡ ʤʽʞʥʘʨʦʜʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʆʆʅ ʟ 

ʧʨʦʙʣʝʤ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ ʧʨʦʙʣʝʤʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʡʰʣʘ ʥʘ 

ʛʣʦʙʘʣʴʥʠʡ ʨʽʚʝʥʴ. ʅʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʽʚʥʽ ʙʫʣʦ ʚʧʝʨʰʝ ʜʝʢʣʘʨʦʚʘʥʦ, ʱʦ 
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ʢʨʠʟʦʚʽ ʩʠʪʫʘʮʽʾ ʚ ʝʢʦʣʦʛʽʯʥʽʡ ʩʬʝʨʽ ʥʝ ʻ ʪʠʤʯʘʩʦʚʠʤʠ, ʚʦʥʠ ʟʨʦʩʪʘʶʪʴ ʽ 

ʩʪʘʚʣʷʪʴ ʧʝʨʝʜ ʣʶʜʩʪʚʦʤ ʢʨʠʪʠʯʥʽ ʧʠʪʘʥʥʷ. 

ʇʝʨʝʜ ʣʶʜʩʪʚʦʤ ʧʦʩʪʘʻ ʧʨʠʤʘʨʘ ʝʢʦʣʦʛʽʯʥʦʾ ʢʘʪʘʩʪʨʦʬʠ. 

ʋʩʧʽʰʥʝ ʚʠʨʽʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʙʣʝʤ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ 

ʬʘʭʽʚʮʽʚ. ɸʣʝ ʥʝ ʩʣʽʜ ʟʘʙʫʚʘʪʠ, ʱʦ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʚʠʥʠʢʣʠ ʩʘʤʝ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʪʝʭʥʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ʊʦʤʫ ʽʥʞʝʥʝʨ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʦʬʽʣʶ 

ʪʘ ʙʫʜʴ-ʷʢʦʛʦ ʬʘʭʫ ʧʦʚʠʥʝʥ ʧʘʤôʷʪʘʪʠ ʧʨʦ ʩʚʽʡ ʙʦʨʛ ʧʝʨʝʜ ʧʨʠʨʦʜʦʶ ʪʘ 

ʩʫʩʧʽʣʴʩʪʚʦʤ. 

ɿʨʦʟʫʤʽʣʦ, ʱʦ ʩʘʤʝ ʪʝʭʥʽʯʥʠʤ ʟʘʩʦʙʘʤ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʥʘʣʝʞʠʪʴ ʦʩʥʦʚʥʘ ʨʦʣʴ ʫ ʚʠʟʥʘʯʝʥʥʽ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ. 

ʊʦʤʫ ʦʙôʻʢʪʠʚʥʦʶ ʪʝʥʜʝʥʮʽʻʶ ʩʫʯʘʩʥʦʛʦ ʝʪʘʧʫ ʨʦʟʚʠʪʢʫ ʝʢʦʣʦʛʽʾ ʻ 

ʧʝʨʝʥʝʩʝʥʥʷ ʘʢʮʝʥʪʽʚ ʚʽʜ ʟʘʛʘʣʴʥʠʭ, ʤʦʨʘʣʴʥʠʭ, ʝʪʠʯʥʠʭ ʪʘ ʽʥʰʠʭ, 

ʙʝʟʫʤʦʚʥʦ, ʚʘʞʣʠʚʠʭ ʩʢʣʘʜʦʚʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʥʘ ʧʠʪʘʥʥʷ 

ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʜʽʘʛʥʦʩʪʠʢʠ. ʎʝ ʽ ʦʯʝʚʠʜʥʦ, 

ʦʩʢʽʣʴʢʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʮʽʣʦʤʫ ʪʘ ʧʨʘʚʦʤʽʨʥʽʩʪʴ 

ʟʘʢʦʥʦʜʘʚʯʠʭ ʽ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʦʙʫʤʦʚʣʶʶʪʴʩʷ ʩʘʤʝ ʪʝʭʥʽʯʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʟʘʩʦʙʽʚ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ (ʪʦʯʥʽʩʪʶ, 

ʩʪʘʙʽʣʴʥʽʩʪʶ, ʜʦʚʛʦʚʽʯʥʽʩʪʶ, ʝʢʦʥʦʤʽʯʥʽʩʪʶ ʪʦʱʦ). 

ʄʘʡʙʫʪʥʻ ʧʨʠʨʦʜʠ ð ʚ ʨʫʢʘʭ ʽʥʞʝʥʝʨʘ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽʥʞʝʥʝʨʘ ð 

ʪʚʦʨʮʷ ʘʥʘʣʽʪʠʯʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʠʣʘʜʽʚ ʽ ʩʠʩʪʝʤ. 

2.2 ʇʦʥʷʪʪʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 

ʍʘʨʘʢʪʝʨʥʦʶ ʦʟʥʘʢʦʶ ʚʩʽʻʾ ʽʩʪʦʨʽʾ ʣʶʜʩʪʚʘ ʙʫʣʦ ʧʨʘʛʥʝʥʥʷ ʜʦ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʷʢʠʡ ʦʮʽʥʶʚʘʚʩʷ ʚ ʧʝʚʥʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ 

ʝʢʚʽʚʘʣʝʥʪʘʭ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʧʨʘʢʪʠʯʥʦ ʽʛʥʦʨʫʚʘʣʠʩʴ ʧʨʦʙʣʝʤʠ ʩʪʘʥʫ 

ʜʦʚʢʽʣʣʷ, ʥʘʨʦʩʪʘʶʯʽ ʩʦʮʽʘʣʴʥʽ ʧʨʦʙʣʝʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʩʫʩʧʽʣʴʩʪʚʦ 

ʟʽʪʢʥʫʣʦʩʷ ʟ ʧʘʨʘʜʦʢʩʦʤ ð ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʛʨʝʩ ʪʘ ʚʠʜʘʪʥʽ ʝʢʦʥʦʤʽʯʥʽ 

ʜʦʩʷʛʥʝʥʥʷ ʦʢʨʝʤʠʭ ʢʨʘʾʥ ʥʝ ʩʪʘʣʠ ʚʠʟʥʘʯʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʚ ʨʦʟʚʠʪʢʫ 

ʧʣʘʥʝʪʥʦʾ ʮʠʚʽʣʽʟʘʮʽʾ. ɹʽʣʴʰʝ ʪʦʛʦ, ʚʠʥʠʢʘʶʪʴ ʽ ʣʘʚʠʥʦʧʦʜʽʙʥʦ ʟʨʦʩʪʘʶʪʴ 

ʚʩʝ ʥʦʚʽ ʡ ʥʦʚʽ ʟʘʛʨʦʟʠ ʩʘʤʦʤʫ ʽʩʥʫʚʘʥʥʶ ʣʶʜʩʪʚʘ ʥʘ ɿʝʤʣʽ. 

ʋʩʚʽʜʦʤʣʝʥʥʷ ʬʘʪʘʣʴʥʠʭ ʧʝʨʩʧʝʢʪʠʚ ʣʶʜʩʪʚʘ ʧʨʠʚʝʣʦ ʜʦ 

ʚʠʥʠʢʥʝʥʥʷ ʽ ʬʦʨʤʫʚʘʥʥʷ ʪʘʢ ʟʚʘʥʦʾ ʢʦʥʮʝʧʮʽʾ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 

ʩʫʩʧʽʣʴʩʪʚʘ. 

ɺ ʦʩʥʦʚʽ ʢʦʥʮʝʧʮʽʾ ʣʝʞʠʪʴ ʚʯʝʥʥʷ ʧʨʦ ʥʦʦʩʬʝʨʫ, ʩʬʦʨʤʫʣʴʦʚʘʥʝ ɺ.ɯ. 

ɺʝʨʥʘʜʩʴʢʠʤ. ʅʦʦʩʬʝӢʨʘ (ʚʽʜ ʛʨʝʮʴʢʦʛʦ (çʥʦʦʩè) ʚ ʟʥʘʯʝʥʥʽ çʨʦʟʫʤè) ð 

ʩʫʯʘʩʥʘ ʩʪʘʜʽʷ ʨʦʟʚʠʪʢʫ ʙʽʦʩʬʝʨʠ, ʧʦʚ'ʷʟʘʥʘ ʟ ʧʦʷʚʦʶ ʚ ʥʽʡ ʣʶʜʩʪʚʘ. 

http://uk.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B7%D1%83%D0%BC
http://uk.wikipedia.org/wiki/%D0%91%D1%96%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%B0
http://uk.wikipedia.org/wiki/%D0%9B%D1%8E%D0%B4%D1%81%D1%82%D0%B2%D0%BE
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ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʦʨʽʾ ɺʝʨʥʘʜʩʴʢʦʛʦ, ʥʦʦʩʬʝʨʘ ʻ ʪʨʝʪʴʦʶ ʫ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʪʘʢʠʭ ʦʩʥʦʚʥʠʭ ʬʘʟ ʨʦʟʚʠʪʢʫ ɿʝʤʣʽ ʷʢ ʫʪʚʦʨʝʥʥʷ ʛʝʦʩʬʝʨʠ (ʥʝʞʠʚʦʾ 

ʧʨʠʨʦʜʠ) ʪʘ ʙʽʦʩʬʝʨʠ (ʞʠʚʦʾ ʧʨʠʨʦʜʠ). 

ʊʘʢ ʩʘʤʦ, ʷʢ ʙʽʦʩʬʝʨʘ ʫʪʚʦʨʶʻʪʴʩʷ ʚʟʘʻʤʦʜʽʻʶ ʫʩʽʭ ʦʨʛʘʥʽʟʤʽʚ ʥʘ 

ɿʝʤʣʽ, ʥʦʦʩʬʝʨʘ ʩʢʣʘʜʘʻʪʴʩʷ ʫʩʽʤʘ ʨʦʟʫʤʘʤʠ, ʱʦ ʚʟʘʻʤʦʜʽʶʪʴ. ʅʦʦʩʬʝʨʫ 

ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʻʜʥʽʩʪʴ çʧʨʠʨʦʜʠè ʽ ʪʝʭʥʦʩʬʝʨʠ. 

ʉʝʨʝʜ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʥʦʦʩʬʝʨʠ ʚʠʜʽʣʷʶʪʴ ʘʥʪʨʦʧʦʩʬʝʨʫ 

(ʩʫʢʫʧʥʽʩʪʴ ʣʶʜʝʡ ʷʢ ʦʨʛʘʥʽʟʤʽʚ), ʪʝʭʥʦʩʬʝʨʫ (ʩʫʢʫʧʥʽʩʪʴ ʰʪʫʯʥʠʭ 

ʦʙôʻʢʪʽʚ, ʩʪʚʦʨʝʥʠʭ ʣʶʜʠʥʦʶ, ʪʘ ʧʨʠʨʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʟʤʽʥʝʥʠʭ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʩʪʚʘ) ʪʘ ʩʦʮʽʦʩʬʝʨʫ (ʩʫʢʫʧʥʽʩʪʴ ʩʦʮʽʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ, 

ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʜʘʥʦʛʦ ʝʪʘʧʫ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʽ ʡʦʛʦ ʚʟʘʻʤʦʜʽʾ ʟ 

ʧʨʠʨʦʜʦʶ). 

ʋʤʦʚʥʦ ʨʦʟʨʽʟʥʷʶʪʴ ʜʚʽ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ ʥʦʦʩʬʝʨʠ. ʇʝʨʰʘ ð 

ʥʦʦʩʬʝʨʘ ʫ ʩʪʘʜʽʾ ʾʾ ʩʪʘʥʦʚʣʝʥʥʷ, ʚ ʧʨʦʮʝʩʽ ʩʪʠʭʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ, 

ʧʦʯʠʥʘʶʯʠ ʟ ʤʦʤʝʥʪʫ ʚʠʥʠʢʥʝʥʥʷ çʣʶʜʠʥʠ ʨʦʟʫʤʥʦʾè. 

ɼʨʫʛʘ ʩʪʘʜʽʷ ð ʩʪʘʜʽʷ ʫʩʚʽʜʦʤʣʝʥʥʷ ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʦʩʪʽ ʻʜʥʦʩʪʽ 

ʣʶʜʩʪʚʘ ʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʦʦʩʬʝʨʠ ʩʧʽʣʴʥʠʤʠ ʟʫʩʠʣʣʷʤʠ ʚʩʽʭ 

ʣʶʜʝʡ. 

ɿʛʽʜʥʦ ʟ ʢʦʥʮʝʧʮʽʻʶ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʧʦʪʦʯʥʝ ʩʪʘʥʦʚʠʱʝ ʮʠʚʽʣʽʟʘʮʽʾ, 

(ʢʨʘʾʥʠ, ʨʝʛʽʦʥʫ) ʦʮʽʥʶʻʪʴʩʷ ʽʥʜʝʢʩʦʤ ð ʚʝʢʪʦʨʦʤ ʚ ʧʨʦʩʪʦʨʽ 3 ð ʭ 

ʢʦʦʨʜʠʥʘʪ ʨʦʟʚʠʪʢʫ: ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, 

ʩʦʮʽʘʣʴʥʦ-ʽʥʩʪʠʪʫʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ (ʨʠʩ. 2.1) [3]. 

ɼʣʷ ʢʽʣʴʢʽʩʥʠʭ ʦʮʽʥʦʢ ʧʨʦʝʢʮʽʡ ʚʝʢʪʦʨʘ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʠʩʪʝʤʘ ʚʽʜʧʦʚʽʜʥʠʭ ʥʦʨʤʦʚʘʥʠʭ ʽʥʜʝʢʩʽʚ ʪʘ ʽʥʜʠʢʘʪʦʨʽʚ. 

ʈʽʚʥʦʚʽʜʜʘʣʝʥʽʩʪʴ ʚʝʢʪʦʨʘ ʚʽʜ ʢʦʞʥʦʾ ʢʦʦʨʜʠʥʘʪʠ ʦʟʥʘʯʘʻ 

ʛʘʨʤʦʥʽʯʥʠʡ (ʩʪʘʣʠʡ) ʨʦʟʚʠʪʦʢ. 

ʅʘʙʣʠʞʝʥʥʷ ʜʦ ʦʜʥʽʻʾ ʟ ʢʦʦʨʜʠʥʘʪ ʚʢʘʟʫʻ ʥʘ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʨʦʟʚʠʪʢʫ 

ʦʜʥʽʻʾ ʽʟ ʩʢʣʘʜʦʚʠʭ ʽ ʥʝʭʪʫʚʘʥʥʷ ʽʥʰʠʤʠ. 

ɯʥʜʝʢʩ ʝʢʦʥʦʤʽʯʥʦʛʦ ʚʠʤʽʨʫ ɯʝʩ ʬʦʨʤʫʻʪʴʩʷ, ʧʦ-ʧʝʨʰʝ, 

ʢʦʥʢʫʨʝʥʪʥʦʩʨʦʤʦʞʥʽʩʪʶ, ʩʪʘʥʦʤ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʪʘ ʽʥʥʦʚʘʮʽʡʥʦʛʦ 

ʨʦʟʚʠʪʢʫ, ʨʦʟʚʠʪʢʦʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʨʽʚʥʝʤ 

ʚʠʜʘʪʢʽʚ ʥʘ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʨʽʚʥʝʤ ʢʦʨʫʧʮʽʾ ʪʘ ʩʪʫʧʝʥʝʤ 

ʥʝʟʘʣʝʞʥʦʩʪʽ ʙʽʟʥʝʩʫ ʚʽʜ ʫʨʷʜʦʚʠʭ ʩʪʨʫʢʪʫʨ ʪʦʱʦ. 

ɯʥʜʝʢʩ ʝʢʦʥʦʤʽʯʥʦʛʦ ʚʠʤʽʨʫ ɯʝʩ ʬʦʨʤʫʻʪʴʩʷ ʪʘʢʦʞ ʧʦʢʘʟʥʠʢʘʤʠ 

ʝʢʦʥʦʤʽʯʥʦʾ ʩʚʦʙʦʜʠ (ʫʨʷʜʦʚʠʤʠ ʽʥʪʝʨʚʝʥʮʽʷʤʠ ʚ ʝʢʦʥʦʤʽʢʫ, ʧʦʜʘʪʢʦʚʠʤ 

http://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BE%D1%80%D1%96%D1%8F
http://uk.wikipedia.org/wiki/%D0%92%D0%B5%D1%80%D0%BD%D0%B0%D0%B4%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D0%92%D0%BE%D0%BB%D0%BE%D0%B4%D0%B8%D0%BC%D0%B8%D1%80_%D0%86%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://uk.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BB%D1%8F_%28%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%B0%29
http://uk.wikipedia.org/wiki/%D0%93%D0%B5%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%B0
http://uk.wikipedia.org/wiki/%D0%91%D1%96%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%B0
http://uk.wikipedia.org/wiki/%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D1%96%D0%B7%D0%BC
http://uk.wikipedia.org/wiki/%D0%A0%D0%BE%D0%B7%D1%83%D0%BC
http://uk.wikipedia.org/wiki/%D0%9F%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%B0
http://uk.wikipedia.org/wiki/%D0%90%D0%BD%D1%82%D1%80%D0%BE%D0%BF%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%B0
http://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%B0
http://uk.wikipedia.org/w/index.php?title=%D0%A1%D0%BE%D1%86%D1%96%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%B0&action=edit&redlink=1
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ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʙʽʟʥʝʩ, ʨʫʭʦʤ ʢʘʧʽʪʘʣʽʚ, ʧʦʣʽʪʠʢʦʶ ʬʦʨʤʫʚʘʥʥʷ ʮʽʥ ʪʘ 

ʦʧʣʘʪʠ ʧʨʘʮʽ, ʙʘʥʢʽʚʩʴʢʦʶ ʜʽʷʣʴʥʦʩʪʶ ʪʦʱʦ. 

 

 

 

 

ʈʠʩʫʥʦʢ 2.1ð ɯʥʜʝʢʩ - ʚʝʢʪʦʨ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʜʣʷ ʦʮʽʥʢʠ 

ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʦʚʠʱʘ ʮʠʚʽʣʽʟʘʮʽʾ 
 

 

ɿʘ ʽʥʜʝʢʩʦʤ ʝʢʦʥʦʤ̔ʯʥʦʛʦ ʚʠʤʽʨʫ ʧʝʨʰʘ ʜʝʩʷʪʢʘ ʢʨʘʾʥ ʩʴʦʛʦʜʥʽ 

ʚʠʛʣʷʜʘʻ ʪʘʢ: ɻʦʥʢʦʥʛ, ʉʽʥʛʘʧʫʨ, ʌʽʥʣʷʥʜʽʷ, ɼʘʥʽʷ, ʉʐɸ, ɯʩʣʘʥʜʽʷ, 

ɯʨʣʘʥʜʽʷ, ʃʶʢʩʝʤʙʫʨʛ, ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ, ʐʚʝʮʽʷ. ʋʢʨʘʾʥʘ ʚ ʮʴʦʤʫ ʩʧʠʩʢʫ 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ 89 ʤʽʩʮʽ. 

ɯʥʜʝʢʩ ʩʦʮʽʘʣʴʥʦʛʦ ʚʠʤʽʨʫ ɯʩʚ ʬʦʨʤʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʪʨʴʦʭ ʽʥʜʝʢʩʽʚ: 

ʥ̔ʜʝʢʩʫ ʷʢʦʩʪʽ ʽ ʙʝʟʧʝʢʠ ʞʠʪʪʷ, ʽʥʜʝʢʩʫ ʣʶʜʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ, ʽʥʜʝʢʩʫ 

ʩʫʩʧʽʣʴʩʪʚʘ, ʟʘʩʥʦʚʘʥʦʛʦ ʥʘ ʟʥʘʥʥʷʭ. 

ɯʥʜʝʢʩ ʷʢʦʩʪʽ ʽ ʙʝʟʧʝʢʠ ʞʠʪʪʷ (ʨʽʚʝʥʴ ʧʦʣʽʪʠʯʥʠʭ ʽ ʛʨʦʤʘʜʩʴʢʠʭ 

ʩʚʦʙʦʜ, ʧʦʣʽʪʠʯʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ, ʢʽʣʴʢʽʩʪʴ ʨʦʟʣʫʯʝʥʠʭ ʩʽʤʝʡ ʥʘ 1000 

ʥʘʩʝʣʝʥʥʷ, ʨʽʚʝʥʴ ʙʝʟʨʦʙʽʪʪʷ, ʨʝʛʽʦʥʘʣʴʥʽ ʢʣʽʤʘʪʠʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʪʘ ʽʥ.). 

ɯʥʜʝʢʩ ʣʶʜʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ (ʩʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ, ʨʽʚʝʥʴ 

ʦʩʚʽʯʝʥʦʩʪʽ, ɺɺʇ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ). 

ɯʥʜʝʢʩ ʩʫʩʧʽʣʴʩʪʚʘ, ʟʘʩʥʦʚʘʥʦʛʦ ʥʘ ʟʥʘʥʥʷʭ (ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʘʢʪʠʚʠ 

ʩʫʩʧʽʣʴʩʪʚʘ, ʦʭʦʧʣʝʥʥʷ ʤʦʣʦʜʽ ʦʩʚʽʪʦʶ, ʥʝʨʽʚʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʤʘʪʝʨʽʘʣʴʥʠʭ 

ʙʣʘʛ ʪʦʱʦ). 
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ɿʘ ʽʥʜʝʢʩʦʤ ʩʦʮʽʘʣʴʥʦʛʦ ʚʠʤʽʨʫ ʧʝʨʰʘ ʜʝʩʷʪʢʘ ʢʨʘʾʥ ʩʴʦʛʦʜʥʽ 

ʚʠʛʣʷʜʘʻ ʪʘʢ: ʐʚʝʮʽʷ, ɯʩʣʘʥʜʽʷ, ʅʦʨʚʝʛʽʷ, ɼʘʥʽʷ, ʐʚʝʡʮʘʨʽʷ, ʃʶʢʩʝʤʙʫʨʛ 

ʌʽʥʣʷʥʜʽʷ, ʗʧʦʥʽʷ, ɸʚʩʪʨʘʣʽʷ, ʅʦʚʘ ɿʝʣʘʥʜʽʷ. ʋʢʨʘʾʥʘ ʚ ʮʴʦʤʫ ʩʧʠʩʢʫ 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ 44 ʤʽʩʮʽ. 

ɯʥʜʝʢʩ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʤʽʨʫ ɯʝʚ ʚʠʟʥʘʯʘʻ ʩʪʘʥ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʫ 

ʢʨʘʾʥʽ, ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʪʘ ʪʝʥʜʝʥʮʽʾ ʡʦʛʦ ʟʤʽʥʠ, ʟʫʩʠʣʣʷ ʱʦʜʦ 

ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʠʤ ʩʪʘʥʦʤ. 

2.3 ɽʢʦʣʦʛʽʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 

ɿ ʧʦʛʣʷʜʫ ʝʢʦʣʦʛʽʾ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʮʽʣʽʩʥʽʩʪʴ 

ʙʽʦʣʦʛʽʯʥʠʭ ʽ ʬʽʟʠʯʥʠʭ ʧʨʠʨʦʜʥʠʭ ʩʠʩʪʝʤ, ʾʭ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʪʘ ʟʜʘʪʥʽʩʪʴ 

ʩʘʤʦʦʥʦʚʣʶʚʘʪʠʩʷ ʡ ʘʜʘʧʪʫʚʘʪʠʩʷ (ʟʘʤʽʩʪʴ ʟʙʝʨʝʞʝʥʥʷ ʚ ʩʪʘʪʠʯʥʦʤʫ ʩʪʘʥʽ 

ʘʙʦ ʜʝʛʨʘʜʘʮʽʾ). ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʛʦʣʦʚʥʦʶ (ʽ ʻʜʠʥʦʶ) ʤʝʪʦʶ ʚʩʽʭ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʝʢʪʽʚ, ʧʨʦʛʨʘʤ, ʟʘʭʦʜʽʚ ʧʦʚʠʥʥʦ ʩʪʘʪʠ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʚʦʣʶʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʝʪʥʦʛʝʥʝʟʫ. 

ɼʣʷ ʦʮʽʥʦʢ ʧʨʦʝʢʮʽʡ ʚʝʢʪʦʨʘ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘ ʝʢʦʣʦʛʽʯʥʫ 

ʢʦʦʨʜʠʥʘʪʫ ɯʝʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʬʦʨʤʫʶʪʴʩʷ ʥʘ ʙʘʟʽ ʜʘʥʠʭ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. 

ʉʝʨʝʜ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʝʢʦʣʦʛʽʯʥʫ ʧʨʦʝʢʮʽʶ ʚʝʢʪʦʨʘ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʟʦʢʨʝʤʘ, ʩʪʘʥ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʛʨʫʥʪʽʚ, 

ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʤʝʭʘʥʽʟʤʠ ʘʜʝʢʚʘʪʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʝʢʦʣʦʛʽʯʥʽ ʟʘʛʨʦʟʠ, 

ʷʢʽʩʪʴ (ʽʥʜʝʢʩ) ʧʠʪʥʦʾ ʚʦʜʠ, ʷʢʽʩʪʴ (ʽʥʜʝʢʩ) ʧʦʚʽʪʨʷ, ʦʟʦʥ ʚ ʝʢʦʩʠʩʪʝʤʽ, 

ʚʠʢʠʜʠ CO2 ʪʘ SO2 ʥʘ ʦʜʠʥʠʮʶ ʟʛʝʥʝʨʦʚʘʥʦʾ ʝʥʝʨʛʽʾ ʪʦʱʦ. 

ɿʘ ʽʥʜʝʢʩʦʤ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʤʽʨʫ ʧʝʨʰʘ ʜʝʩʷʪʢʘ ʢʨʘʾʥ ʚʠʛʣʷʜʘʻ ʪʘʢ: 

ʌʽʥʣʷʥʜʽʷ, ʅʦʨʚʝʛʽʷ, ʋʨʫʛʚʘʡ, ʐʚʝʮʽʷ, ɯʩʣʘʥʜʽʷ, ʂʘʥʘʜʘ, ʐʚʝʡʮʘʨʽʷ, 

ɻʘʡʘʥʘ, ɸʨʛʝʥʪʠʥʘ, ɸʚʩʪʨʽʷ. ʅʘ ʞʘʣʴ, ʋʢʨʘʾʥʘ ʚ ʮʴʦʤʫ ʧʣʘʥʽ ʟʥʘʭʦʜʠʪʴʩʷ 

ʘʞ ʥʘ 110 ʤʽʩʮʽ. 

ʉʝʨʝʜ ʧʨʠʯʠʥ ʪʘʢʦʛʦ ʛʘʥʝʙʥʦʛʦ ʜʣʷ ʥʘʩ ʩʪʘʥʦʚʠʱʘ ʥʝ ʪʽʣʴʢʠ 

ʜʝʛʨʘʜʘʮʽʷ ʥʘʡʢʨʘʱʦʛʦ ʚ ʩʚʽʪʽ ʯʦʨʥʦʟʝʤʫ, ʙʝʟʢʦʥʪʨʦʣʴʥʘ ʚʠʨʫʙʢʘ ʣʽʩʽʚ, 

ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʩʪʘʥ ʟ ʫʪʠʣʽʟʘʮʽʻʶ ʚʽʜʭʦʜʽʚ, ʞʘʭʣʠʚʝ ʟʘʙʨʫʜʥʝʥʥʷ ʨʽʢ ʽ 

ʚʦʜʦʡʤʠʱ ʪʘ ʦʜʠʥ ʽʟ ʥʘʡʚʠʱʠʭ ʫ ʩʚʽʪʽ ʧʦʢʘʟʥʠʢʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ 

ʚʝʣʠʢʠʭ ʤʽʩʪ. ʎʝ ʱʝ ʽ ʜʫʞʝ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ, 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʯʦʤʫ ʤʦʞʝ ʟʥʘʡʪʠ ʢʦʞʝʥ ʙʝʟ ʦʩʦʙʣʠʚʠʭ ʟʫʩʠʣʴ. ʈʦʟʛʣʷʜ ʮʽʻʾ 

ʧʨʦʙʣʝʤʠ ʥʝ ʧʝʨʝʜʙʘʯʝʥʠʡ ʥʘʚʯʘʣʴʥʠʤʠ ʧʣʘʥʘʤʠ ɺʅɿ ʪʘ ʤʘʡʙʫʪʥʽʡ 

ʬʘʭʽʚʝʮʴ ʧʦʚʠʥʝʥ ʟʨʦʟʫʤʽʪʠ, ʱʦ ʙʝʟ ʾʾ ʚʠʨʽʰʝʥʥʷ ʥʘʚʽʪʴ ʥʘʡʜʦʩʢʦʥʘʣʽʰʽ 

ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʜʽʘʛʥʦʩʪʠʢʠ ʥʝ ʜʘʜʫʪʴ ʙʘʞʘʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʝʬʝʢʪʫ. 
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ɸʣʝ ʧʦʚʝʨʥʝʤʦʩʴ ʜʦ ʩʚʦʛʦ ʬʘʭʫ ʧʽʜ ʢʫʪʦʤ ʟʦʨʫ ʝʢʦʣʦʛʽʾ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ ʽ ʨʦʟʛʣʷʥʝʤʦ, ʷʢ ʧʨʠʢʣʘʜ, ʦʜʥʝ ʽʟ ʟʘʚʜʘʥʴ ʬʘʭʽʚʮʷ-

ʧʨʠʣʘʜʦʙʫʜʽʚʥʠʢʘ. 

ʅʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʦʶ ʜʣʷ ʋʢʨʘʾʥʠ ʩʴʦʛʦʜʥʽ ʻ ʧʨʦʙʣʝʤʘ ʝʢʩʧʨʝʩ 

ð ʢʦʥʪʨʦʣʶ ʧʦʢʘʟʥʠʢʽʚ ʜʦʚʢʽʣʣʷ. ʎʝ ʚʘʞʣʠʚʦ ʥʝ ʪʽʣʴʢʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʚʠʤʦʛ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʧʨʘʮʽʚʥʠʢʽʚ, ʘʣʝ ʡ ʜʣʷ ʩʚʦʻʯʘʩʥʦʛʦ ʚʠʷʚʣʝʥʥʷ 

ʧʦʪʝʥʮʽʡʥʦʾ ʥʝʙʝʟʧʝʢʠ ʪʘ ʚʞʠʪʪʷ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʫ 

ʢʘʪʘʩʪʨʦʬʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ. ʎʷ ʧʨʦʙʣʝʤʘ ʤʘʻ ʽ ʝʢʦʥʦʤʽʯʥʠʡ 

ʘʩʧʝʢʪ. ɺʠʜʘʪʢʠ ʥʘ ʢʦʥʪʨʦʣʴ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʚ 

ʜʝʩʷʪʢʠ ʨʘʟʽʚ ʤʝʥʰʽ ʚʠʜʘʪʢʽʚ ʥʘ ʣʽʢʚʽʜʘʮʽʶ ʥʘʩʣʽʜʢʽʚ ʢʘʪʘʩʪʨʦʬ. 

ʆʩʦʙʣʠʚʦʾ ʛʦʩʪʨʦʪʠ ʥʘʙʫʚʘʻ ʧʨʦʙʣʝʤʘ ʝʢʩʧʨʝʩ ð ʢʦʥʪʨʦʣʶ ʚ ʤʝʞʘʭ 

ʨʦʙʦʯʦʾ (ʣʦʢʘʣʴʥʦʾ) ʟʦʥʠ ʦʙôʻʢʪʽʚ, ʜʝ ʟʘʛʨʦʟʘ ʜʣʷ ʟʜʦʨʦʚôʷ ʧʨʘʮʽʚʥʠʢʘ ʻ 

ʥʘʡʙʽʣʴʰʦʶ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʧʽʜʧʨʠʻʤʩʪʚ ʭʽʤʽʯʥʦʾ, ʛʽʨʥʠʯʦʾ, 

ʥʘʬʪʦʧʝʨʝʨʦʙʥʦʾ, ʤʝʪʘʣʫʨʛʽʡʥʦʾ ʪʘ ʽʥʰʠʭ ʪʝʭʥʦʛʝʥʥʦʥʝʙʝʟʧʝʯʥʠʭ ʛʘʣʫʟʝʡ, 

ʘ ʽ ʧʽʜʧʨʠʻʤʩʪʚ, ʥʘ ʷʢʠʭ ʧʨʦʚʘʜʠʪʴʩʷ ʫʪʠʣʽʟʘʮʽʷ ʚʽʜʭʦʜʽʚ, ʦʩʦʙʣʠʚʦ ʪʚʝʨʜʠʭ 

ʧʦʙʫʪʦʚʠʭ ʪʘ ʤʝʜʠʯʥʠʭ. ʊʘʢʠʤʠ ʦʙôʻʢʪʘʤʠ ʻ ʪʘʢʦʞ ʢʘʥʘʣʽʟʘʮʽʡʥʽ 

ʢʦʣʝʢʪʦʨʠ, ʮʠʩʪʝʨʥʠ, ʪʨʶʤʠ ʪʘ ʽʥʰʽ ʧʨʠʤʽʱʝʥʥʷ, ʜʝ ʥʘʷʚʥʽʩʪʴ ʛʦʨʶʯʠʭ ʽ 

ʪʦʢʩʠʯʥʠʭ ʛʘʟʽʚ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʚʪʨʘʪʠ ʩʚʽʜʦʤʦʩʪʽ ʘʙʦ ʥʘʚʽʪʴ ʜʦ ʚʠʙʫʭʫ. 

ɺʟʘʛʘʣʽ, ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʜʦʚʢʽʣʣʷ ʚ ʤʝʞʘʭ ʨʦʙʦʯʦʾ ʟʦʥʠ ʘʢʪʫʘʣʴʥʦ 

ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʙʫʜʴ ð ʷʢʦʾ ʛʘʣʫʟʽ, ʦʩʢʽʣʴʢʠ ʧʦʨʫʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʨʝʞʠʤʫ, ʷʢ ʧʨʘʚʠʣʦ, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʝʨʝʚʠʱʝʥʥʷʤ ʛʨʘʥʠʯʥʦ 

ʜʦʧʫʩʪʠʤʠʭ ʨʽʚʥʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʟʘ ʧʝʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

ʉʪʘʥʦʤ ʥʘ 01.01.2015 ʨ. ʚ ʋʢʨʘʾʥʽ ʥʘʣʽʯʫʻʪʴʩʷ  490 ʨʘʡʦʥʥʠʭ ʮʝʥʪʨʽʚ 

ʪʘ 118 ʨʘʡʦʥʽʚ ʚ ʤʽʩʪʘʭ, ʚ ʢʦʞʥʦʤʫ ʟ ʷʢʠʭ ʩʪʚʦʨʝʥʽ ʨʘʡʦʥʥʽ ʩʘʥʝʧʽʜʩʪʘʥʮʽʾ 

ʪʘ ʫʩʪʘʥʦʚʠ ɼʝʨʞʘʚʥʦʛʦ ʢʦʤʽʪʝʪʫ ʋʢʨʘʾʥʠ ʟ ʧʨʦʤʠʩʣʦʚʦʾ ʙʝʟʧʝʢʠ, ʦʭʦʨʦʥʠ 

ʧʨʘʮʽ ʪʘ ʛʽʨʥʠʯʦʛʦ ʥʘʛʣʷʜʫ (ɼʝʨʞʛʽʨʧʨʦʤʥʘʛʣʷʜʫ). ɽʬʝʢʪʠʚʥʝ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʢʘʟʘʥʠʭ ʫʩʪʘʥʦʚ ʥʝʤʦʞʣʠʚʝ ʙʝʟ ʾʭ ʥʘʣʝʞʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧʣʝʢʪʦʤ ʧʨʠʣʘʜʽʚ ʜʣʷ ʢʦʥʪʨʦʣʶ ʩʘʥʽʪʘʨʥʦ ð ʝʢʦʣʦʛʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʟʘ ʙʘʟʦʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

ʆʪʞʝ, ʟʘʚʜʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʧʦʨʪʘʪʠʚʥʦʛʦ ʧʨʠʣʘʜʫ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʤʦʞʥʘ ʰʚʠʜʢʦ ʚʠʟʥʘʯʘʪʠ ʥʘʷʚʥʽʩʪʴ ʥʝʙʝʟʧʝʯʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʛʘʟʦʚʠʭ ʩʫʤʽʰʝʡ (ʉʆ, SO2, H2S, ʉʅ4, NO2) ʚ ʤʝʞʘʭ ʨʦʙʦʯʦʾ 

ʟʦʥʠ. ʂʨʽʤ ʮʴʦʛʦ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʣʘʜʫ ʪʨʝʙʘ ʚʠʤʽʨʶʚʘʪʠ ʚʦʣʦʛʽʩʪʴ, 

ʘʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ, ʪʝʤʧʝʨʘʪʫʨʫ, ʰʚʠʜʢʽʩʪʴ ʧʦʚʽʪʨʷʥʠʭ ʧʦʪʦʢʽʚ, ʪʦʙʪʦ ʪʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʪʤʦʩʬʝʨʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʧʘʨʘʤʝʪʨʠ ʟʘʙʨʫʜʥʝʥʥʷ 

ʜʦʚʢʽʣʣʷ ʧʨʠ ʧʦʨʫʰʝʥʥʷʭ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʮʠʢʣʫ ʥʘ ʧʦʪʝʥʮʽʡʥʦ 
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ʥʝʙʝʟʧʝʯʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ. ʊʘʢʠʡ ʧʨʠʣʘʜ ʜʦʟʚʦʣʠʪʴ ʧʨʦʪʷʛʦʤ ʢʦʨʦʪʢʦʛʦ 

ʯʘʩʫ (1ð2 ʭʚ.) ʦʮʽʥʠʪʠ ʨʽʚʝʥʴ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʧʨʘʮʽʚʥʠʢʘ ʪʘ ʩʪʫʧʽʥʴ ʨʠʟʠʢʫ 

ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ, ʦʪʞʝ, ʨʝʘʣʴʥʦ ʩʢʦʨʦʪʠʪʠ ʧʨʦʮʝʜʫʨʫ ʢʦʥʪʨʦʣʶ 

ʩʘʥʽʪʘʨʥʦ ð ʝʢʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʙʦʯʠʭ ʤʽʩʮʴ. ʇʨʠʣʘʜ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʝ ʬʦʨʤʫʚʘʥʥʷ ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʦʛʦ ʪʘ ʘʚʘʨʽʡʥʦʛʦ ʩʠʛʥʘʣʽʚ 

ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʚʽʜʧʦʚʽʜʥʠʭ ʨʽʚʥʽʚ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʝʙʝʟʧʝʯʥʠʭ ʛʘʟʽʚ. 

ʉʘʤʝ ʮʠʤʠ ʪʘ ʘʥʘʣʦʛʽʯʥʠʤʠ ʚʠʜʘʤʠ ʨʦʙʦʪʠ ʽ ʟʘʡʤʝʪʴʩʷ ʚʠʧʫʩʢʥʠʢ 

ɺʅɿ ʟʘ ʬʘʭʦʤ çɯʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʽ ʩʠʩʪʝʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫè. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʨʦʙʦʪʫ ʤʦʞʥʘ (ʽ ʚʘʨʪʦ) 

ʧʦʯʠʥʘʪʠ ʥʘ ʤʦʣʦʜʰʠʭ ʢʫʨʩʘʭ, ʧʨʘʮʶʶʯʠ ʚ ʢʘʬʝʜʨʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʷʭ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ ʪʘ ʟʘʚʜʘʥʥ ̫

1. ʑʦ ʦʟʥʘʯʘʻ ʪʝʨʤʽʥ çʝʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛè? 

2. ʆʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʦʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ ʥʦʦʩʬʝʨʠ. 

3. ʗʢʦʶ ʧʦʚʠʥʥʘ ʙʫʪʠ ʛʦʣʦʚʥʘ ʤʝʪʘ ʚʩʽʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʝʢʪʽʚ ʽ 

ʧʨʦʛʨʘʤ? 

4. ʑʦ ʚʠʟʥʘʯʘʻ çʽʥʜʝʢʩ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʠʤʽʨʫè? 

5. ʑʦ ʦʟʥʘʯʘʻ ʨʽʚʥʦʚʽʜʜʘʣʝʥʽʩʪʴ ʚʝʢʪʦʨʘ ʨʦʟʚʠʪʢʫ ʚʽʜ ʢʦʞʥʦʾ 

ʢʦʦʨʜʠʥʘʪʠ? 

6. ʑʦ ʦʟʥʘʯʘʻ ʽʥʜʝʢʩ ð ʚʝʢʪʦʨ ʚ ʧʨʦʩʪʦʨʽ 3- ʭ ʢʦʦʨʜʠʥʘʪ ʨʦʟʚʠʪʢʫ? 

7. ʅʘʟʚʽʪʴ ʜʚʽ ʩʪʘʜʽʾ ʨʦʟʚʠʪʢʫ ʥʦʦʩʬʝʨʠ. 
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ʈʆɿɼɯʃ 3 ʅɸʋʂʆɺɸ ʉʂʃɸɼʆɺɸ ʌɸʍʋ 

3.1 ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ 

ʅʘʫʢʘ ð ʥʘʡʯʘʩʪʽʰʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʧʨʦʮʝʩ ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʦ 

ʦʪʨʠʤʘʥʥʶ ʥʦʚʦʛʦ ʟʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʨʝʟʫʣʴʪʘʪ ʮʽʻʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʚʠʛʣʷʜʽ 

ʮʽʣʽʩʥʦʾ ʩʠʩʪʝʤʠ ʟʥʘʥʴ, ʩʬʦʨʤʫʣʴʦʚʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʧʝʚʥʠʭ ʧʨʠʥʮʠʧʽʚ. 

ɿʘʢʦʥ ʋʢʨʘʾʥʠ ʧʨʦ ʥʘʫʢʦʚʫ ʽ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʜʘʻ ʪʘʢʽ 

ʚʠʟʥʘʯʝʥʥʷ:  

¶ ʥʘʫʢʦʚʘ ʜʽʷʣʴʥʽʩʪʴ - ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʤʝʪʦʶ ʦʜʝʨʞʘʥʥʷ ʥʘʫʢʦʚʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ; 

¶ ʥʘʫʢʦʚʠʡ ʨʝʟʫʣʴʪʘʪ - ʥʦʚʝ ʟʥʘʥʥʷ, ʦʜʝʨʞʘʥʝ ʚ ʧʨʦʮʝʩʽ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʟʘʬʽʢʩʦʚʘʥʝ ʥʘ ʥʦʩʽʷʭ ʥʘʫʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʬʦʨʤʽ ʟʚʽʪʫ, 

ʥʘʫʢʦʚʦʾ ʧʨʘʮʽ, ʤʦʥʦʛʨʘʬʽʾ. 

ʇʦʥʷʪʪʷ çʥʘʫʢʘè ʥʝʚʽʜʜʽʣʴʥʝ ʚʽʜ ʧʦʥʷʪʴ çʽʥʬʦʨʤʘʮʽʷè ʪʘ 

çʥ̔ʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾè. ʊʝʨʤʽʥ çʽʥʬʦʨʤʘʮʽʷè (informatio)- ʚʠʢʣʘʜ 

ʬʘʢʪʽʚ, ʧʦʜʽʡ, ʧʦʚʽʜʦʤʣʝʥʥʷ, ʧʨʦʩʚʽʪʘ. 

ɿ ʩʝʨʝʜʠʥʠ ʍʍ ʩʪʦʣʽʪʪʷ ʪʝʨʤʽʥ çʽʥʬʦʨʤʘʮʽʷè ʩʪʘʚ ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʠʤ, 

ʘʣʝ ʜʦ ʮʠʭ ʧʽʨ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʥʝ ʽʩʥʫʻ. ɺ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʛʘʣʫʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʤʽʥ çʽʥʬʦʨʤʘʮʽʷè ʤʘʻ ʙʘʛʘʪʦ 

ʚʠʟʥʘʯʝʥʴ, ʚʽʜ ʧʦʙʫʪʦʚʦʛʦ çʧʦʚʽʜʦʤʣʝʥʥʷè ʜʦ çʤʽʨʠ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ 

ʨʦʟʧʦʜʽʣʫ ʤʘʪʝʨʽʾ ʪʘ ʝʥʝʨʛʽʾ ʫ ʧʨʦʩʪʦʨʽ ʪʘ ʫ ʯʘʩʽ, ʤʽʨʠ ʟʤʽʥ, ʷʢʠʤʠ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʚʩʽ ʧʨʦʮʝʩʠ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʫ ʩʚʽʪʽè ʟʘ ɺ.ʄ.  ɻʣʫʰʢʦʚʠʤ. 

ɺʣʘʩʥʝ, ʟʘ ʚʣʫʯʥʠʤ ʚʠʩʣʦʚʦʤ ɼ.ɯ. ʄʝʥʜʝʣʻʻʚʘ ð çʥʘʫʢʘ ʧʦʯʠʥʘʻʪʴʩʷ 

ʟ ʪʠʭ ʧʽʨ, ʷʢ ʧʦʯʠʥʘʶʪʴ ʚʠʤʽʨʶʚʘʪʠ, ʪʦʯʥʘ ʥʘʫʢʘ ʥʝʤʠʩʣʠʤʘ ʙʝʟ ʤʽʨʠè.  

ɺʠʤʽʨʶʚʘʥʥʷ ʤʘʶʪʴ ʜʘʚʥʻ ʧʦʭʦʜʞʝʥʥʷ - ʚʦʥʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʚʠʪʦʢʽʚ 

ʤʘʪʝʨʽʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ ʣʶʜʩʪʚʘ.  

ɻ. ɻʘʣʽʣʝʡ: çɺʠʤʽʨʶʡ ʚʩʝ ʜʦʩʪʫʧʥʝ ʚʠʤʽʨʶʚʘʥʥʶ ʽ ʨʦʙʠ ʜʦʩʪʫʧʥʠʤ 

ʚʩʝ ʥʝʜʦʩʪʫʧʥʝ ʡʦʤʫè. 

ɸ. ʅ. ʂʨʠʣʦʚ: çʄʽʨʘ ʽ ʯʠʩʣʦ ʧʦʚʠʥʥʽ ʣʝʞʘʪʠ ʚ ʦʩʥʦʚʽ ʚʩʷʢʦʾ ʩʧʨʘʚʠè. 

  ɺ. ʊʦʤʩʦʥ (ʂʝʣʴʚʽʥ): çʂʦʞʥʘ ʨʽʯ ʚʽʜʦʤʘ ʣʠʰʝ ʚ ʪʦʤʫ ʩʪʫʧʝʥʽ, ʚ 

ʷʢʦʤʫ ʾʾ ʤʦʞʥʘ ʚʠʤʽʨʷʪʠè. 

ɺʠʤʽʨʶʚʘʣʴʥʘ ʪʝʭʥʽʢʘ ʻ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʯʠʥʥʠʢʦʤ ʥʘʫʢʦʚʦʛʦ ʽ 

ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʧʨʘʢʪʠʯʥʦ ʫ ʚʩʽʭ ʦʙʣʘʩʪʷʭ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

 

http://uk.wikipedia.org/wiki/%D0%93%D0%BB%D1%83%D1%88%D0%BA%D0%BE%D0%B2_%D0%92%D1%96%D0%BA%D1%82%D0%BE%D1%80_%D0%9C%D0%B8%D1%85%D0%B0%D0%B9%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
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3.2 ʌʽʟʠʯʥʘ ʚʝʣʠʯʠʥʘ ʪʘ ʾʾ ʚʠʤʽʨʶʚʘʥʥʷ 

ʇʨʝʜʤʝʪʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʻ ʬʽʟʠʯʥʘ ʚʝʣʠʯʠʥʘ. ʌʽʟʠʯʥʘ ʚʝʣʠʯʠʥʘ ð ʮʝ 

ʚʣʘʩʪʠʚʽʩʪʴ ʛʨʫʧʠ ʦʙôʻʢʪʽʚ, ʩʧʽʣʴʥʘ ʚ ʷʢʽʩʥʦʤʫ ʟʥʘʯʝʥʥʽ,  ̔ ʦʢʨʝʤʘ ð ʚ 

ʢʽʣʴʢʽʩʥʦʤʫ ʟʥʘʯʝʥʥʽ ʜʣʷ ʢʦʞʥʦʛʦ ʦʙôʻʢʪʫ ʮʽʻʾ ʛʨʫʧʠ. 

ʆʙôʻʢʪʠ ʚʟʘʛʘʣʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʝʚʥʦʶ (ʟʥʘʯʥʦʶ) ʩʫʢʫʧʥʽʩʪʶ 

ʚʣʘʩʪʠʚʦʩʪʝʡ, ʩʝʨʝʜ ʷʢʠʭ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ 3 ʛʨʫʧʠ ʫʟʘʛʘʣʴʥʶʶʯʠʭ ʦʟʥʘʢ: 

ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ, ʧʦʨʷʜʢʫ, ʘʜʠʪʠʚʥʦʩʪʽ. 

ɽʢʚʽʚʘʣʝʥʪʥʽʩʪʴ ð ʚʣʘʩʪʠʚʽʩʪʴ, ʷʢʘ ʻ ʘʙʦ ʚʽʜʩʫʪʥʷ. (ʥʘʧʨʠʢʣʘʜ, ʦʧʘʜʠ 

ʻ ʘʙʦ ʥʝʤʘʻ). 

ʇʦʨʷʜʦʢ ð ʦʜʥʦʨʽʜʥʘ ʜʣʷ ʛʨʫʧʠ ʦʙôʻʢʪʽʚ ʚʣʘʩʪʠʚʽʩʪʴ, ʷʢʘ ʢʽʣʴʢʽʩʥʦ 

ʨʽʟʥʘ ʜʣʷ ʨʽʟʥʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʛʨʫʧʠ (ʦʧʘʜʠ ʙʽʣʴʰ ̔ʘʙʦ ʤʝʥʰ)̔. 

ɸʜʠʪʠʚʥʽʩʪʴ ð ʚʣʘʩʪʠʚʽʩʪʴ, ʷʢʘ ʜʦʧʫʩʢʘʻ ʘʨʠʬʤʝʪʠʯʥʽ ʜʽʾ (ʦʧʘʜʠ 

ʚʨʘʥʮʽð1ʩʤ3/ʤ2, ʦʧʘʜʠ ʚʜʝʥʴð 2 ʩʤ3/ʤ2, ʦʧʘʜʠ ʟʘ ʜʦʙʫð3 ʩʤ3/ʤ2). 

ɺʣʘʩʪʠʚʦʩʪʽ ʦʙôʻʢʪʽʚ ʫ ʚʽʜʥʦʰʝʥʥʽ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ, ʧʦʨʷʜʢʫ ʽ 

ʘʜʠʪʠʚʥʦʩʪʽ ʻ ʬʽʟʠʯʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ, ʷʢʽ ʤʦʞʥʘ ʚʠʤʽʨʶʚʘʪʠ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʽʩʪʠʥʥʝ ʟʥʘʯʝʥʥʷ ʬʽʟʠʯʥʦʾ ʚʝʣʠʯʠʥʠ, ʷʢʝ ʽʜʝʘʣʴʥʦ 

ʚʽʜʪʚʦʨʶʻ ʚ ʢʽʣʴʢʽʩʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʚʽʜʧʦʚʽʜʥʫ ʚʣʘʩʪʠʚʽʩʪʴ, ʪʘ ʜʽʡʩʥʝ, ʷʢʝ 

ʟʥʘʡʜʝʥʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʝ ʷʢ ʽʩʪʠʥʥʝ. 

ʇʨʦʮʝʜʫʨʘ ʚʠʤʽʨʶʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ɼʝʨʞʘʚʥʠʤʠ 

ʩʪʘʥʜʘʨʪʘʤʠ ʋʢʨʘʾʥʠ (ɼʉʊʋ). 

ɿʦʢʨʝʤʘ, ɼʉʊʋ 2681-94 ʚʠʟʥʘʯʘʻ ʚʠʤʽʨʶʚʘʥʥʷ ʷʢ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʚʠʤʽʨʶʚʘʥʠʭ ʚʝʣʠʯʠʥ ʾʭ ʟʥʘʯʝʥʥʷʤʠ ʰʣʷʭʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘ ʦʙʯʠʩʣʝʥʴ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ [3]. (ʇʦʨʽʚʥʷʡʪʝ ʟ ʧʦʧʝʨʝʜʥʽʤ 

ʩʪʘʥʜʘʨʪʦʤ ɻʆʉʊ 16263 ð 70, ʚʚʝʜʝʥʠʤ ʚ ʜʽʶ ʚ 1970 ʨʦʮʽ, ʚ ʷʢʦʤʫ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʟʥʘʭʦʜʞʝʥʥʷ ʬʽʟʠʯʥʦʾ ʚʝʣʠʯʠʥʠ ʜʦʩʣʽʜʥʠʤ 

ʰʣʷʭʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ). 

ɿ ʥʘʙʨʘʥʥʷʤ ʯʠʥʥʦʩʪʽ ɼʉʊʋ 1.5:2003 ʪʘ ɼʉʊʋ 3966-2000 ʚʠʟʥʘʯʝʥʦ 

ʜʝʱʦ ʽʥʰʫ ʧʨʦʮʝʜʫʨʫ ʚʠʢʦʨʠʩʪʘʥʥʷ çʪʝʨʤʽʥʦʣʦʛʽʯʥʠʭ ʥʘʧʨʘʮʶʚʘʥʴè. 

ɿʦʢʨʝʤʘ, ʚʠʤʽʨʶʚʘʥʥʷðʜʽʷ, ʚʠʤʽʨʝʥʥʷð ʧʦʜʽʷ, ʚʠʤʽʨð ʥʘʩʣʽʜʦʢ ʧʦʜʽʾ. 

ʇʨʠ ʮʴʦʤʫ ɼʉʊʋ 3966-2000 ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʧʝʨʝʜʥʽ 

çʪʝʨʤʽʥʦʣʦʛʽʯʽ ʥʘʧʨʘʮʶʚʘʥʥʷè, ʥʝ ʧʦʨʫʰʫʶʯʠ ʟʤʽʩʪ ʽ ʦʙʩʷʛ ʧʦʥʷʪʴ. 

ɺ ʨʦʣʽ ʩʧʝʮʽʘʣʴʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʚʠʩʪʫʧʘʶʪʴ ʟʘʩʦʙʠ 

ʚʠʤʽʨʶʚʘʥʥʷ. ɿʛʽʜʥʦ ʟ ɼʉʊʋ 2681-94 ʟʘʩʽʙ ʚʠʤʽʨʶʚʘʥʥʷ ʮʝ ʪʝʭʥʽʯʥʠʡ 

ʟʘʩʽʙ, ʷʢʠʡ ʤʘʻ ʥʦʨʤʦʚʘʥʽ ʤʝʪʨʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʨʝʘʣʽʟʫʻ 

ʧʨʦʮʝʜʫʨʫ ʚʠʤʽʨʶʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʟʘʩʽʙ ʚʠʤʽʨʶʚʘʥʥʷ, ʚ ʷʢʦʤʫ 
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ʩʪʚʦʨʶʻʪʴʩʷ ʚʽʟʫʘʣʴʥʠʡ ʩʠʛʥʘʣ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ɼʉʊʋ 2681-94 

ʚʠʟʥʘʯʘʻ ʷʢ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʧʨʠʣʘʜ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʻ ʟʥʘʯʝʥʥʷ ʬʽʟʠʯʥʦʾ ʚʝʣʠʯʠʥʠ (ʩʝʨʝʜʥʻ 

ʘʨʠʬʤʝʪʠʯʥʝ ʘʙʦ ʧʦʢʘʟ ʟʘʩʦʙʫ ʚʠʤʽʨʶʚʘʥʥʷ). 

ʗʢʱʦ ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʬʽʟʠʯʥʦʾ ʚʝʣʠʯʠʥʠ ʍ ʦʪʨʠʤʘʥʦ ʩʫʢʫʧʥʽʩʪʴ 

ʟʥʘʯʝʥʴ (ʚʠʙʦʨʢʘ) ʍ1, ʍ2, .....,ʍn, ʪʦ ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ (ʩʝʨʝʜʥʻ 

ʘʨʠʬʤʝʪʠʯʥʝ n ʨʝʟʫʣʴʪʘʪʽʚ) ʚʠʟʥʘʯʠʪʴʩʷ ʬʦʨʤʫʣʦʶ 
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ʉʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ (ʩ.ʢ.ʚ.) ʩʝʨʝʜʥʴʦʛʦ ʘʨʠʬʤʝʪʠʯʥʦʛʦ 

(ʨʝʟʫʣʴʪʘʪʫ ʚʠʤʽʨʶʚʘʥʥʷ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʣʽʜʫʶʯʦʶ ʬʦʨʤʫʣʦʶ 
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ʈʦʟʩʽʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʩ.ʢ.ʚ. ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʪʠʭ ʞʝ ʦʜʠʥʠʮʷʭ, ʱʦ ʽ 

ʬʽʟʠʯʥʘ ʚʝʣʠʯʠʥʘ, ʷʢʫ ʚʠʤʽʨʶʶʪʴ. 

ʊʦʯʥʽʩʪʴ ʦʪʨʠʤʘʥʦʛʦ ʟʥʘʯʝʥʥʷ ʦʮʽʥʶʻʪʴʩʷ ʧʦʭʠʙʢʦʶ ȹʍ, ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʾ ʢʦʨʠʩʪʫʶʪʴʩʷ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ. ʅʘʡʯʘʩʪʽʰʝ (ʦʩʦʙʣʠʚʦ ʚ 

ʩʪʫʜʝʥʪʩʴʢʽʡ ʧʨʘʢʪʠʮʽ)ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢ ʟʚʘʥʽ ʜʦʚʽʨʯʽ ʤʝʞʽ, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴ ʥ̔ʪʝʨʚʘʣ ʥʘ ʦʩʽ ʤʦʞʣʠʚʠʭ ʟʥʘʯʝʥʴ ʬʽʟʠʯʥʦʾ ʚʝʣʠʯʠʥʠ, ʚ ʷʢʦʤʫ 

ʽʩʪʠʥʥʝ ʾʾ ʟʥʘʯʝʥʥʷ ʟʥʘʭʦʜʠʪʴʩʷ ʽʟ ʟʘʜʘʥʦʶ ʡʤʦʚʽʨʥʽʩʪʶ. 

ɺʠʟʥʘʯʝʥʥʷ ʜʦʚʽʨʯʠʭ ʤʝʞ ȹʍ ʚʠʧʘʜʢʦʚʦʾ ʩʢʣʘʜʦʚʦʾ ʨʝʟʫʣʴʪʘʪʫ 

ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʦʚʘʜʠʪʴʩʷ ʜʣʷ ʚʠʙʨʘʥʦʾ ʜʦʚʽʨʯʦʾ ʡʤʦʚʽʨʥʦʩʪʽ ʈ (ʥʘʡʯʘʩʪʽʰʝ 

ʧʨʠʡʤʘʶʪʴ, ʱʦ ʈ=0.95). ʗʢʱʦ ʬʽʟʠʯʥʘ ʚʝʣʠʯʠʥʘ ʬʦʨʤʫʻʪʴʩʷ ʧʽʜ ʜʽʻʶ 3-ʭ ʽ 

ʙʽʣʴʰʝ ʥʝʟʘʣʝʞʥʠʭ ʬʘʢʪʦʨʽʚ, ʞʦʜʝʥ ʟ ʷʢʠʭ ʥʝ ʜʦʤʽʥʫʻ, ʪʦ ʧʨʠʡʤʘʶʪʴ 

ʛʽʧʦʪʝʟʫ ʧʨʦ ʥʦʨʤʘʣʴʥʠʡ ʟʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʬʽʟʠʯʥʦʾ ʚʝʣʠʯʠʥʠ. ɺ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʧʽʩʣʷ ʦʙʯʠʩʣʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʪʘ 

ʧʝʨʝʚʽʨʢʠ ʛʽʧʦʪʝʟʠ ʧʨʦ ʥʦʨʤʘʣʴʥʽʩʪʴ ʚʠʙʦʨʢʠ ʜʦʚʽʨʯʽ ʤʝʞʽ ʚʠʟʥʘʯʘʶʪʴ ʟʘ 

ʬʦʨʤʫʣʦʶ 
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ʗʢʱʦ ʯʠʩʣʦ ʚʠʤʽʨʶʚʘʥʴ ʤʝʥʰʝ 30, ʪʦ ʜʦʚʽʨʯʽ ʤʝʞʽ ʚʠʟʥʘʯʘʶʪʴ ʟʘ 

ʬʦʨʤʫʣʦʶ 

 

ȹʍ=Ñůʂʩ, 

 

ʜʝ ʂʩ-ʢʦʝʬʽʮʽʻʥʪ ʉʪʴʶʜʝʥʪʘ(ɻʦʩʩʝʪʘ). 

ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʯʠʩʣʦ ʚʠʤʽʨʶʚʘʥʴ 10, ʪʦ ʂʩ = 2,23. 

ʇʨʠ ʚʠʤʽʨʶʚʘʥʥʷʭ ʥʝ ʚʘʨʪʦ ʟʘʙʫʚʘʪʠ ʧʨʦ ʤʽʥʽʤʘʣʴʥʦ ʥʝʦʙʭʽʜʥʝ 

ʯʠʩʣʦ ʚʠʤʽʨʶʚʘʥʴ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ ʟʘʜʘʥʠʡ ʩʪʫʧʽʥʴ ʜʦʚʽʨʠ ʜʦ ʨʝʟʫʣʴʪʘʪʫ ʽ  

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ [4] 

nmin=
P-1

2
, 

ʜʝ P- ʟʥʘʯʝʥʥʷ ʜʦʚʽʨʯʦʾ ʡʤʦʚʽʨʥʦʩʪʽ. 

 

ʂʨʽʤ ʚʠʤʽʨʶʚʘʥʥʷ ʜʞʝʨʝʣʦʤ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʧʨʦʮʝʜʫʨʠ ʢʦʥʪʨʦʣʶ, ʜʽʘʛʥʦʩʪʠʢʠ, ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʧʽʜʨʘʭʫʥʢʫ. 

ʂʦʥʪʨʦʣʴ ð ʽʥʬʦʨʤʘʮʽʡʥʘ ʧʨʦʮʝʜʫʨʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʤʽʞ ʟʘʜʘʥʠʤ ʽ ʚʠʤʽʨʷʥʠʤ ʟʥʘʯʝʥʥʷʤʠ ʬʽʟʠʯʥʦʾ ʚʝʣʠʯʠʥʠ. 

ɼʽʘʛʥʦʩʪʠʢʘ ð ʽʥʬʦʨʤʘʮʽʡʥʘ ʧʨʦʮʝʜʫʨʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʯʠ 

ʚʽʜʩʫʪʥʦʩʪʽ ʧʝʚʥʠʭ ʦʟʥʘʢ (ʷʢʦʩʪʽ). 

ɯʜʝʥʪʠʬʽʢʘʮʽʷ ð ʽʥʬʦʨʤʘʮʽʡʥʘ ʧʨʦʮʝʜʫʨʘ ʚʠʷʚʣʝʥʥʷ ʽ ʘʥʘʣʽʟʫ 

ʦʩʦʙʣʠʚʦʩʪʝʡ (ʙʣʠʟʴʢʘ ʜʦ ʜʽʘʛʥʦʩʪʠʢʠ). 

ʇʽʜʨʘʭʫʥʦʢ ð ʽʥʬʦʨʤʘʮʽʡʥʘ ʧʨʦʮʝʜʫʨʘ ʚʠʟʥʘʯʝʥʥʷ ʯʠʩʣʦʚʦʛʦ 

ʟʥʘʯʝʥʥʷ ʷʢʽʩʥʦ ʦʜʥʦʪʠʧʥʠʭ ʦʙôʻʢʪʽʚ ʜʘʥʦʾ ʩʫʢʫʧʥʦʩʪʽ. 

ʉʫʢʫʧʥʽʩʪʴ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ, ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ, 

ʜʽʘʛʥʦʩʪʠʢʠ, ʦʙôʜʥʘʥʠʭ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʠʛʥʘʣʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʘ ʽʥʰʠʭ 

ʚʠʜʽʚ ʽʥʬʦʨʤʘʮʽʾ ɼʉʊʋ 2681-94 ʚʠʟʥʘʯʘʻ ʷʢ ʽʥʬʦʨʤʘʮʽʡʥʦ- ʚʠʤʽʨʶʚʘʣʴʥʫ 

ʩʠʩʪʝʤʫ. 

3.3 ɯʥʬʦʨʤʘʮʽʡʥʦ- ʚʠʤʽʨʶʚʘʣʴʥʽ ʩʠʩʪʝʤʠ 

ʆʩʥʦʚʥʽ ʦʟʥʘʢʠ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ, ʷʢ ʧʦʩʪʫʧʘʣʴʥʦʛʦ ʨʫʭʫ 

ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ, ʤʦʞʥʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʫ ʚʠʛʣʷʜʽ ʜʚʦʭ ʘʢʩʽʦʤ. 

ɸʢʩʽʦʤʘ 1. ʇʦʩʪʽʡʥʦʶ ʜʦʤʽʥʘʥʪʦʶ ʙʫʜʴ ð ʷʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʫʩʧʽʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʬʦʨʤʘʮʽʾ ʻ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ 

ʧʨʦʜʫʢʮʽʾ, ʱʦ, ʢʨʽʤ ʜʦʩʢʦʥʘʣʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚʠʤʘʛʘʻ ʘʜʝʢʚʘʪʥʠʭ ʟʘʩʦʙʽʚ 

ʢʦʥʪʨʦʣʶ. 

http://uk.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D0%BA%D0%B0
http://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D1%96%D0%BA%D0%B0
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ʊʘʢʠʤ ʯʠʥʦʤ, ʪʝʭʥʽʯʥʠʡ ʨʦʟʚʠʪʦʢ (ʦʪʞʝ, ʽ ʞʠʪʪʻʚʠʡ ʨʽʚʝʥʴ) 

ʩʫʩʧʽʣʴʩʪʚʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʥʘʷʚʥʽʩʪʶ ʜʦʩʢʦʥʘʣʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʨʝʯʦʚʠʥ, ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʚʠʨʦʙʽʚ, ʘʣʝ ʡ ʚʽʜʧʦʚʽʜʥʠʭ ʤʝʪʦʜʽʚ 

ʽ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʦʙʪʦ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. 

ɸʢʩʽʦʤʘ 2. ʉʪʘʥ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʦʟʚʠʪʢʦʤ 

ʚʠʩʦʢʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

ʇʨʠ ʮʴʦʤʫ ʩʫʪʪʻʚʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʩʫʯʘʩʥʦʛʦ ʝʪʘʧʫ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʻ ʪʘ ʦʙʩʪʘʚʠʥʘ, ʱʦ ʚ ʪʝʭʥʦʣʦʛʽʯʥʦ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥʘʭ 

ʟʥʘʯʥʘ ʯʘʩʪʢʘ ʦʧʝʨʘʮʽʡ ʢʦʥʪʨʦʣʶ ʚ ʚʠʩʦʢʠʭ ʪʝʭʥʦʣʦʛʽʷʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʽʚ ʬʦʨʤʫʚʘʥʥʷ ʽ ʘʥʘʣʽʟʫ ʟʦʙʨʘʞʝʥʴ, ʩʝʨʝʜ ʷʢʠʭ ʦʩʦʙʣʠʚʝ 

ʤʽʩʮʝ ʥʘʣʝʞʠʪʴ ʢʦʤʧôʶʪʝʨʠʟʦʚʘʥʠʤ ʪʝʣʝʚʽʟʽʡʥʠʤ ʽʥʬʦʨʤʘʮʽʡʥʦ ð 

ʚʠʤʽʨʶʚʘʣʴʥʠʤ ʩʠʩʪʝʤʘʤ (ʊɯɺʉ) [4]. ɿʘ ʜʦʧʦʤʦʛʦʶ ʊɯɺʉ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ 

ʩʪʨʫʢʪʫʨʫ, ʩʪʘʥ ʪʘ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙôʻʢʪʽʚ ʨʽʟʥʦʾ ʧʨʠʨʦʜʠ, ʷʢʘ ʤʽʩʪʠʪʴʩʷ ʚ ʾʭ 

ʚʠʧʨʦʤʽʥʝʥʥʽ, ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫʻʪʴʩʷ. 

ɿʘʛʘʣʴʥʘ ʤʝʪʦʜʠʢʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʊɯɺʉ ʧʦʣʷʛʘʻ ʚ ʬʦʨʤʫʚʘʥʥʽ 

ʟʦʙʨʘʞʝʥʥʷ ʦʙôʻʢʪʘ, ʧʝʨʝʪʚʦʨʝʥʥʽ ʡʦʛʦ ʚ ʮʠʬʨʦʚʦʡ ʢʦʜ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʘʣʛʦʨʠʪʤʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʦʙʭʽʜʥʫ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʽ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ʇʨʠ ʮʴʦʤʫ ʟʦʙʨʘʞʝʥʥʷ ʤʦʞʝ ʽʩʥʫʚʘʪʠ ʫ ʚʠʛʣʷʜʽ ʨʦʟʧʦʜʽʣʫ 

ʦʩʚʽʪʣʝʥʦʩʪʽ (ʷʩʢʨʘʚʦʩʪʽ), ʦʪʨʠʤʘʥʦʾ ʚʠʙʦʨʢʦʶ ʚʽʜʣʽʢʽʚ ʟ ʧʨʠʚôʷʟʢʦʶ ʜʦ 

ʢʦʦʨʜʠʥʘʪ ʩʚʽʪʣʦʝʣʝʢʪʨʠʯʥʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ (ʉɽʇ) ʪʝʣʝʚʽʟʽʡʥʦʾ ʢʘʤʝʨʠ, 

ʩʫʢʫʧʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʠʭ ʩʠʛʥʘʣʽʚ ʯʠ ʤʘʪʨʠʮʽ ʮʠʬʨʦʚʠʭ ʢʦʜʽʚ. 

ɿʥʘʯʝʥʥʷ ʚʽʜʣʽʢʽʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʦʩʚʽʪʣʝʥʽʩʪʴ ʝʣʝʤʝʥʪʘ ʨʦʟʢʣʘʜʫ 

(ʧʽʢʩʝʣʘ), ʘ ʾʭ ʢʦʦʨʜʠʥʘʪʠ ʚʠʟʥʘʯʘʶʪʴ ʛʝʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʟʦʙʨʘʞʝʥʥʷ. 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʥʘʫʢʦʚʠʭ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʊɯɺʉ ʚʠʢʣʠʢʘʻ 

ʦʩʦʙʣʠʚʫ ʮʽʢʘʚʽʩʪʴ ʷʢ ʪʝʭʥʽʯʥʠʡ ʟʘʩʽʙ ʟ ʧʦʪʝʥʮʽʡʥʦ ʚʠʩʦʢʠʤ ʧʨʦʩʪʦʨʦʚʠʤ 

ʨʦʟʨʽʟʥʝʥʥʷʤ. ɺ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʨʠʡʤʘʶʪʴ, ʱʦ ʣʽʥʽʡʥʝ ʨʦʟʨʽʟʥʝʥʥʷ 

ʊɯɺʉ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʦʟʤʽʨʦʤ ʧʽʢʩʝʣʘ. ʇʨʠ ʮʴʦʤʫ ʨʦʟʤʽʨʠ ʧʽʢʩʝʣʘ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʠʧʦʤ ʉɽʇ ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ ʦʜʠʥʠʮʴ ʜʦ 

ʜʝʩʷʪʢʽʚ ʤʽʢʨʦʥ. ʎʷ ʦʙʩʪʘʚʠʥʘ ʨʘʟʦʤ ʟ ʤʘʣʦʶ ʪʨʠʚʘʣʽʩʪʶ ʬʦʨʤʫʚʘʥʥʷ 

ʩʠʛʥʘʣʘ ʚʩʽʻʾ ʤʘʪʨʠʮʽ ʇɿɿ ʻ ʧʨʠʥʮʠʧʦʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʊɯɺʉ, ʷʢʘ ʚʞʝ ʟʘʨʘʟ 

ʚʽʜʢʨʠʚʘʻ ʧʝʨʝʜ ʥʠʤʠ ʰʠʨʦʢʽ ʧʝʨʩʧʝʢʪʠʚʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʥʘʫʢʦʚʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚ ʪʝʭʥʦʣʦʛʽʯʥʫ ʧʨʘʢʪʠʢʫ. 
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ʊɯɺʉ ʥʘʜʘʶʪʴ ʫʥʽʢʘʣʴʥʫ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʘʜʠʪʠ ʚʠʤʽʨʶʚʘʥʥʷ 

ʛʝʦʤʝʪʨʠʯʥʠʭ, ʜʠʥʘʤʽʯʥʠʭ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʙ'ʻʢʪʽʚ ʚ 

ʨʝʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ ʯʘʩʫ ʟ ʚʠʩʦʢʠʤ ʧʨʦʩʪʦʨʦʚʠʤ ʨʦʟʨʽʟʥʝʥʥʷʤ ʰʣʷʭʦʤ 

ʘʥʘʣʽʟʫ ʷʢ ʚʣʘʩʥʦʛʦ ʚʠʧʨʦʤʽʥʝʥʥʷ, ʪʘʢ ʽ ʪʦʛʦ, ʱʦ ʚʽʜʙʠʣʦʩʷ ʘʙʦ ʧʨʦʡʰʣʦ 

ʯʝʨʝʟ ʦʙôʻʢʪ. 

ʂʦʥʮʝʧʮʽʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʊɯɺʉ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ, 

ʜʠʥʘʤʽʯʥʠʭ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʙ'ʻʢʪʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʠʧʫʱʝʥʥʽ 

ʧʨʦ ʉɽʇ ʷʢ ʧʨʦ ʫʧʦʨʷʜʢʦʚʘʥʫ ʩʫʢʫʧʥʽʩʪʴ ʽʜʝʥʪʠʯʥʠʭ ʽ ʥʝʟʘʣʝʞʥʠʭ 

ʤʢ̔ʨʦʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʈʝʘʣʴʥʦ ʚʠʤʦʛʘ ʽʜʝʥʪʠʯʥʦʩʪʽ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʨʦʛʨʘʤʦʚʦʶ ʢʦʨʝʢʮʽʻʶ, ʘ ʚʠʤʦʛʘ ʥʝʟʘʣʝʞʥʦʩʪʽ ʩʫʩʽʜʥʽʭ 

ʧʽʢʩʝʣ ʚʠʢʦʥʫʻʪʴʩʷ ʧʨʠ ʨʦʙʦʪʽ ʉɽʇ ʚ ʜʽʘʧʘʟʦʥʽ ʣʽʥʽʡʥʦʩʪʽ. 

ʊɯɺʉ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʭʦʨʦʥʠ, ʚ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ, ʚ ʧʨʦʤʠʩʣʦʚʠʭ ʪʝʭʥʦʣʦʛʽʷʭ, ʚ ʝʢʦʣʦʛʽʾ, ʚ ʤʝʜʠʯʥʽʡ 

ʜʽʘʛʥʦʩʪʠʮʽ, ʚ ʘʩʪʨʦʥʦʤʽʾ ʪʘ ʚ ʢʦʩʤʽʯʥʦʤʫ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʽ, ʥʘ ʪʨʘʥʩʧʦʨʪʽ, 

ʚ ʢʨʠʤʽʥʘʣʽʩʪʠʯʥʽʡ ʝʢʩʧʝʨʪʠʟʽ, ʚ ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʚ ʤʽʢʨʦʝʣʝʢʪʨʦʥʽʮʽ, ʚ 

ʚʽʡʩʴʢʦʚʽʡ ʩʧʨʘʚʽ ʪʦʱʦ. 

ʅʘ ʙʘʟʽ ʪʝʣʝʚʽʟʽʡʥʦʾ ʩʠʩʪʝʤʦʪʝʭʥʽʢʠ, ʟʦʢʨʝʤʘ, ʚʠʥʠʢʣʠ ʪʝʣʝʚʽʟʽʡʥʘ 

ʤʽʢʨʦʩʢʦʧʽʷ (ʚʽʜʝʦʤʽʢʨʦʩʢʦʧʽʷ) ʪʘ ʪʝʣʝʚʽʟʽʡʥʘ ʧʽʨʦʤʝʪʨʽʷ, ʙʝʟ ʷʢʠʭ 

ʜʦʩʷʛʥʝʥʥʷ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʝʡ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ ʙʫʣʠ ʙ ʟʥʘʯʥʦ ʩʢʨʦʤʥʽʰʠʤʠ. 

3.3.1 ʊʝʣʝʚʽʟʽʡʥʘ ʤʽʢʨʦʩʢʦʧʽʷ 

ʇʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʩʚʽʪʣʦʚʘ ʤʽʢʨʦʩʢʦʧʽʷ ʙʫʣʘ ʦʩʥʦʚʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʧʨʠʨʦʜʥʠʯʠʭ ʪʘ ʪʝʭʥʽʯʥʠʭ 

ʥʘʫʢ, ʪʘʢʠʭ ʷʢ ʬʽʟʠʢʘ, ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ, ʤʝʪʨʦʣʦʛʽʷ, ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ, 

ʙʽʦʣʦʛʽʷ ʪʦʱʦ. ʇʦʻʜʥʘʥʥʷ ʩʚʽʪʣʦʚʦʾ ʤʽʢʨʦʩʢʦʧʽʾ ʟ ʪʝʣʝʚʽʟʽʡʥʦʶ ʪʝʭʥʽʢʦʶ 

ʟʘʧʦʯʘʪʢʫʚʘʣʦ ʥʦʚʠʡ ʥʘʧʨʷʤ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤ̔ʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ, ʷʢʠʡ 

ʜʽʩʪʘʚ ʥʘʟʚʫ ʪʝʣʝʚʽʟʽʡʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ. ɺ ʘʥʛʣʦʤʦʚʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʝʨʤʽʥ videomikroskopy ð ʚʠʚʯʝʥʥʷ ʤʽʢʨʦʟʦʙʨʘʞʝʥʴ 

ʪʝʣʝʚʽʟʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʮʷ ʥʘʟʚʘ ʥʝ ʜʦʩʠʪʴ ʚʜʘʣʘ, ʙʦ 

ʤʝʭʘʥʽʯʥʦ ʧʦʻʜʥʫʻ ʜʚʘ ʩʣʦʚʘ, ʷʢʽ ʻ ʚʽʜʧʦʚʽʜʥʠʢʘʤʠ ʚ ʜʚʦʭ ʨʽʟʥʠʭ ʤʦʚʘʭ 

video (ʣʘʪ.), skopeo (ʛʨ.) ð ʜʠʚʠʪʠʩʷ. 

ɺʽʜʝʦʤʽʢʨʦʩʢʦʧʦʤ ʘʙʦ ʪʝʣʝʚʽʟʽʡʥʠʤ ʤʽʢʨʦʩʢʦʧʦʤ ʥʘʟʠʚʘʻʪʴʩʷ 

ʧʨʠʣʘʜ, ʚ ʷʢʦʤʫ ʟʙʽʣʴʰʝʥʝ ʟʦʙʨʘʞʝʥʥʷ ʦʙôʻʢʪʫ ʬʦʨʤʫʻʪʴʩʷ ʥʘ ʤʽʰʝʥʽ 

ʤʘʪʨʠʮʽ ʇɿɿ ʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʦʧʝʨʘʪʦʨʦʤ ʥʘ ʝʢʨʘʥʽ ʤʦʥʽʪʦʨʘ ʯʠ ʚʚʦʜʠʪʴʩʷ 

ʜʣʷ ʦʙʨʦʙʢʠ ʽ ʘʥʘʣʽʟʫ ʚ ʢʦʤʧôʶʪʝʨ. 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʣʝʚʽʟʽʡʥʦʛʦ ʤʽʢʨʦʩʢʦʧʫ ʜʦʟʚʦʣʷʻ ʜʦʩʣiʜʞʫʚʘʪʠ 

ʦʙôʻʢʪʠ, ʷʢi ʟʘ ʩʚʦʾʤʠ ʨʦʟʤiʨʘʤʠ ʻ ʧʨʦʤiʞʥʠʤʠ ʤiʞ ʦʙôʻʢʪʘʤʠ, ʱʦ 

ʩʧʦʩʪʝʨiʛʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʘʜʠʮiʡʥʦʛʦ ʦʧʪʠʯʥʦʛʦ i ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʤiʢʨʦʩʢʦʧiʚ. 

ʊʝʣʝʚʽʟʽʡʥʘ ʤʽʢʨʦʩʢʦʧʽʷ ʜʦʟʚʦʣʷʻ ʥʝ ʪʽʣʴʢʠ ʧʽʜʚʠʱʠʪʠ ʨʦʟʜʽʣʴʥʫ 

ʟʜʘʪʥʽʩʪʴ ʽ ʨʦʟʨʽʟʥʶʚʘʪʠ ʪʘʢʽ ʦʙôʻʢʪʠ, ʷʢʽ ʥʝ ʨʦʟʨʽʟʥʶʻ ʦʢʦ ʣʶʜʠʥʠ, ʘʣʝ ʽ 

ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ, ʜʦʩʷʛʘʶʯʠ ʚʝʣʠʢʦʾ ʯʽʪʢʦʩʪʽ ʡʦʛʦ ʜʝʪʘʣʝʡ 

ʟʘʚʜʷʢʠ ʘʥʘʣʦʛʦʚʽʡ ʪʘ ʮʠʬʨʦʚʽʡ ʦʙʨʦʙʮʽ ʟʦʙʨʘʞʝʥʥʷ. ʆʪʞʝ, ʟôʷʚʠʣʘʩʴ 

ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʪʠ ʦʙôʻʢʪʠ, ʨʦʟʤʽʨʠ ʷʢʠʭ ʟʥʘʯʥʦ ʤʝʥʰʽ ʚʽʜ ʨʦʟʤʽʨʽʚ 

ʪʨʘʜʠʮʽʡʥʠʭ ʜʣʷ ʩʚʽʪʣʦʚʦʾ ʤʽʢʨʦʩʢʦʧʽʾ ʦʙôʻʢʪʽʚ ʪʘ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʝʣʝʢʪʨʦʥʥʦʾ ʤʽʢʨʦʩʢʦʧʽʾ, ʧʨʦʚʦʜʠʪʠ ʪʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʞʠʚʠʤʠ 

ʧʨʝʧʘʨʘʪʘʤʠ. 

ʆʜʥʘ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʙʣʝʤ, ʷʢʽ ʧʦʩʪʘʣʠ ʧʝʨʝʜ ʜʦʩʣʽʜʥʠʢʘʤʠ 

ʤʽʢʨʦʟʦʙʨʘʞʝʥʴ, ʻ ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʟʦʢʨʝʤʘ, ʧʣʦʱʽ, 

ʧʝʨʠʤʝʪʨʫ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʪʦʢʫ ʚʠʧʨʦʤʽʥʝʥʥʷ ʬʨʘʛʤʝʥʪʽʚ ʟʦʙʨʘʞʝʥʴ. ɺ 

ʪʨʘʜʠʮʽʡʥʽʡ ʤʽʢʨʦʩʢʦʧʽʾ ʢʦʨʠʩʪʫʶʪʴʩʷ ʰʢʘʣʘʤʠ, ʦʢʫʣʷʨ-ʤʽʢʨʦʤʝʪʨʘʤʠ, ʱʦ 

ʤʦʞʝ ʟʘʡʤʘʪʠ ʙʘʛʘʪʦ ʯʘʩʫ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʪʝʣʝʚʽʟʽʡʥʘ ʘʧʘʨʘʪʫʨʘ ʚ ʧʦʻʜʥʘʥʥʽ 

ʟ ʩʫʯʘʩʥʠʤʠ ʟʘʩʦʙʘʤʠ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʟʥʽʤʘʻ ʮʶ ʧʨʦʙʣʝʤʫ ʥʘʚʽʪʴ 

ʫ ʚʠʧʘʜʢʫ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʦʙôʻʢʪʽʚ. 

ɼʦ ʧʝʨʝʚʘʛ ʪʝʣʝʚʽʟʽʡʥʦʾ ʤiʢʨʦʩʢʦʧiʾ ʚ ʧʦʨiʚʥʷʥʥi ʟʽ ʟʚʠʯʘʡʥʦʶ 

ʩʚiʪʣʦʚʦʶ ʤiʢʨʦʩʢʦʧiʻʶ ʤʦʞʥʘ ʪʘʢʦʞ ʚiʜʥʝʩʪʠ ʡ ʤʦʞʣʠʚʽʩʪʴ ʟʘʧʠʩʫ i 

ʟʙʝʨiʛʘʥʥʷ ʟʦʙʨʘʞʝʥʴ ʥʘ ʢʦʤʧôʶʪʝʨʥʠʭ ʜʠʩʢʘʭ. ʎʝ ʜʦʟʚʦʣʷʻ ʧʦʚʪʦʨʥʦ 

ʘʥʘʣʽʟʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʟʽʩʪʘʚʣʷʶʯʠ ʾʭ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʦʪʨʠʤʘʥʠʤʠ ʧʽʟʥʽʰʝ. 

ɿʘʚʜʷʢʠ ʪʝʣʝʚʽʟʽʡʥʽʡ ʤʽʢʨʦʩʢʦʧʽʾ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʚʠʚʯʝʥʥʷ ʦʙôʻʢʪiʚ 

ʚ ʫʣʴʪʨʘʬiʦʣʝʪʦʚiʡ ʪʘ iʥʬʨʘʯʝʨʚʦʥiʡ ʦʙʣʘʩʪʷʭ ʩʧʝʢʪʨʘ. 

ʊʝʣʝʚʽʟʽʡʥʘ ʤʽʢʨʦʩʢʦʧʽʷ ʻ ʦʩʥʦʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʩʫʯʘʩʥʦʾ 

ʙʽʦʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʚʝʣʠʢʠʤ ʽʥʪʝʨʝʩʦʤ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʧʨʦʮʝʩʘʤʠ, ʷʢʽ ʧʨʦʭʦʜʷʪʴ ʚ ʞʠʚʽʡ ʢʣʽʪʠʥʽ. 

3.3.2 ʊʝʣʝʚʽʟʽʡʥʘ ʧʽʨʦʤʝʪʨʽʷ 

ʅʘʜʟʚʠʯʘʡʥʦ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʚʠʷʚʠʣʘʩʷ ʽʜʝʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʣʝʚʽʟʽʡʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʉʣʽʜ 

ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʪʝʨʤʽʥʦʣʦʛʽʷ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʧʽʨʦʤʝʪʨʽʾ ʥʘ ʩʴʦʛʦʜʥʽ ʱʝ 

ʦʩʪʘʪʦʯʥʦ ʥʝ ʩʢʣʘʣʘʩʷ. ʅʘʧʨʠʢʣʘʜ, ʚ ʉʐɸ ʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʪʝʨʤʽʥ ñImaging pyrometerò. ʆʜʥʘʢ ʪʝʨʤʽʥ ñʪʝʣʝʚʽʟʽʡʥʠʡ ʧʽʨʦʤʝʪʨò ʻ ʙʽʣʴʰ 
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ʪʦʯʥʠʤ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʤʽʩʪʠʪʴ ʚʩʽ ʩʫʪʪʻʚʽ ʦʟʥʘʢʠ ʽ ʜʦʟʚʦʣʷʻ ʜʠʩʪʘʥʮʽʶʚʘʪʠʩʷ 

ʚʽʜ ʧʽʨʦʤʝʪʨʠʯʥʠʭ ʧʨʠʣʘʜʽʚ ʟ ʦʧʪʠʢʦ-ʤʝʭʘʥʽʯʥʠʤ ʨʦʟʛʦʨʪʘʥʥʷʤ, ʚ ʷʢʠʭ 

ʪʘʢʦʞ ʬʦʨʤʫʻʪʴʩʷ ʟʦʙʨʘʞʝʥʥʷ (image). 

ʊʝʣʝʚʽʟʽʡʥʘ ʧʽʨʦʤʝʪʨʽʷ ʤʘʻ ʟʘʛʘʣʴʥʫ ʟ ʪʨʘʜʠʮʽʡʥʦʶ ʧʽʨʦʤʝʪʨʽʻʶ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʫ ʙʘʟʫ ʽ ʚ ʪʦʡ ʞʝ ʯʘʩ ʟʘʚʜʷʢʠ ʦʩʦʙʣʠʚʦʩʪʷʤ 

ʬʦʨʤʫʚʘʥʥʷ ʩʠʛʥʘʣʫ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʫʚʘʪʠ ʩʫʯʘʩʥʽ ʥʘʫʢʦʚʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʟʘʜʘʯʽ ʥʘ ʷʢʽʩʥʦ ʥʦʚʦʤʫ ʨʽʚʥʽ. 

ɿʦʢʨʝʤʘ, ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʨʽʟʥʠʭ ʧʽʨʦʤʝʪʨʠʯʥʠʭ ʧʨʠʣʘʜʽʚ ʤʦʞʥʘ 

ʚʚʝʩʪʠ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ Õ ʟ ʫʤʦʚʥʦʶ ʥʘʟʚʦʶ çʧʦʪʝʥʮʽʘʣ 

ʧʽʨʦʤʝʪʨʠʯʥʦʛʦ ʧʨʠʣʘʜʫè, ʷʢʠʡ ʙʠ ʚʨʘʭʦʚʫʚʘʚ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ  ʱʦʜʦ 

ʜʝʪʘʣʴʥʦʩʪʽ ʘʥʘʣʽʟʫ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʣʽʚ 

 tD

N

, 

 ʜʝ N ð ʬʦʨʤʘʪ ʚʠʙʦʨʢʠ (ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʨʦʟʢʣʘʜʫ ʟʦʙʨʘʞʝʥʥʷ 

ʦʙʻʢʪʫ), D ð ʣʽʥʽʡʥʠʡ ʨʦʟʤʽʨ ʝʣʝʤʝʥʪʘ ʨʦʟʢʣʘʜʫ ʟʦʙʨʘʞʝʥʥʷ (ʧʽʢʩʝʣʘ), t ð 

ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʚʠʙʦʨʢʠ (ʢʘʜʨʫ). 

ʉʝʨʝʜ ʫʩʽʭ ʪʠʧʽʚ ʧʽʨʦʤʝʪʨʽʚ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ 

ʮʝʡ ʧʦʢʘʟʥʠʢ ʤʘʪʠʤʝ ʜʣʷ ʪʝʣʝʚʽʟʽʡʥʦʛʦ ʧʽʨʦʤʝʪʨʘ. 

ɺʟʘʛʘʣʽ, ʚ ʧʽʨʦʤʝʪʨʽʾ ʤʦʞʥʘ ʦʢʨʝʤʦ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ 

ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ: ʣʽʥʽʡʥʠʡ ʨʦʟʤʽʨ ʧʽʢʩʝʣʘ, ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʢʘʜʨʫ 

ʪʘ  ʦʪʨʠʤʘʪʠ ʚʠʙʦʨʢʫ ʙʫʜʴ-ʷʢʦʛʦ ʬʦʨʤʘʪʫ, ʘʣʝ ʪʽʣʴʢʠ ʪʝʣʝʚʽʟʽʡʥʠʡ 

ʧʽʨʦʤʝʪʨ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʥʘʡʙʽʣʴʰʽʡ 

ʢʽʣʴʢʦʩʪʽ ʪʦʯʦʢ ʟ ʥʘʡʚʠʱʠʤ ʧʨʦʩʪʦʨʦʚʠʤ ʨʦʟʨʽʟʥʝʥʥʷʤ ʧʨʦʪʷʛʦʤ 

ʥʘʡʤʝʥʰʦʛʦ ʯʘʩʫ. 

ʊʝʣʝʚʽʟʽʡʥʽ ʧʽʨʦʤʝʪʨʠ ʥʘ ʩʴʦʛʦʜʥʽ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ 

ʧʨʦʤʠʩʣʦʚʠʭ ʪʝʭʥʦʣʦʛʽʷʭ, ʥʘʧʨʠʢʣʘʜ, ʚ ʯʦʨʥʽʡ ʪʘ ʢʦʣʴʦʨʦʚʽʡ ʤʝʪʘʣʫʨʛʽʾ, ʚ 

ʧʨʦʢʘʪʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʚʠʨʦʙʥʠʮʪʚʽ ʜʨʦʪʫ, ʬʦʨʤʫʚʘʥʥʽ ʟʘʛʦʪʦʚʦʢ 

ʤʝʪʦʜʦʤ ʨʦʟʣʠʚʢʠ, ʧʨʠ ʚʘʢʫʫʤʥʦʤʫ ʥʘʧʠʣʝʥʥʽ ʽ ʝʣʝʢʪʨʠʯʥʦʤʫ ʟʚʘʨʶʚʘʥʥʽ, 

ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʦʮʝʩʽʚ ʣʦʢʘʣʴʥʦʛʦ ʥʘʛʨʽʚʫ ʪʘ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʨʫʡʥʫʚʘʥʥʷ ʪʦʱʦ. 

ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʨʘʢʪʠʯʥʦ ʚʘʞʣʠʚʠʭ ʟʘʩʪʦʩʫʚʘʥʴ ʟʘʩʦʙʽʚ ʧʽʨʦʤʝʪʨʽʾ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʧʦʚôʷʟʘʥʘ ʟ ʨʽʟʥʠʤʠ ʤʝʪʘʣʫʨʛʽʡʥʠʤʠ ʚʠʨʦʙʥʠʮʪʚʘʤʠ. 

ɺʣʘʩʥʝ, ʚ ʽʩʪʦʨʠʯʥʦʤʫ ʘʩʧʝʢʪʽ ʽ ʩʚʦʾʡ ʧʦʷʚʽ ʧʽʨʦʤʝʪʨʽʷ ʟʦʙʦʚôʷʟʘʥʘ ʩʘʤʝ 

ʧʦʪʨʝʙʘʤ ʤʝʪʘʣʫʨʛʽʾ. ʊʝʤʧʝʨʘʪʫʨʘ ʨʽʜʢʠʭ ʤʝʪʘʣʽʚ ʽ ʩʧʣʘʚʽʚ ð ʚʘʞʣʠʚʠʡ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʘʨʘʤʝʪʨ ʚ ʤʝʪʘʣʫʨʛʽʡʥʦʤʫ ʪʘ ʣʠʚʘʨʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ. 
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ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʧʣʘʚʢʠ ʦʙʫʤʦʚʣʶʻ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʤʝʪʘʣʫ, ʚʤʽʩʪ ʥʝʤʝʪʘʣʽʯʥʠʭ ʚʢʣʶʯʝʥʴ, ʛʘʟʽʚ, ʱʦ ʤʘʻ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʧʨʠ 

ʚʠʨʦʙʥʠʮʪʚʽ ʩʧʝʮʽʘʣʴʥʠʭ ʩʧʣʘʚʽʚ. ɺʽʜʭʠʣʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʣʘʚʢʠ ʚʽʜ 

ʦʧʪʠʤʘʣʴʥʦʾ ʥʘ °20̄ , ʘ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʽ ʥʘ °5  ̄ʤʦʞʝ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʪʠ 

ʥʘ ʷʢʽʩʪʴ ʤʝʪʘʣʫ. 

ʂʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʧʣʘʚʢʠ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʙʨʘʢ, 

ʩʢʦʨʦʪʠʪʠ ʪʨʠʚʘʣʽʩʪʴ ʧʣʘʚʢʠ, ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʝʥʝʨʛʦʥʦʩʽʾʚ, ʧʦʜʦʚʞʠʪʠ 

ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʟʤʝʥʰʠʪʠ ʨʠʟʠʢ ʧʦʷʚʠ ʘʚʘʨʽʡʥʠʭ 

ʩʠʪʫʘʮʽʡ. 

ɺʠʙʽʨ ʪʝʭʥʽʯʥʦʛʦ ʟʘʩʦʙʫ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʚʠʤʦʛʘʤʠ ʱʦʜʦ ʢʦʥʪʨʦʣʶ ʜʘʥʦʾ ʣʘʥʢʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʮʠʢʣʫ. ʗʢʱʦ ʜʦʩʪʘʪʥʴʦ ʚʠʤʽʨʶʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʦʜʥʽʡ ʪʦʯʮʽ, ʪʦ ʟʘʜʘʯʘ 

ʤʦʞʝ ʙʫʪʠ ʚʠʨʽʰʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʨʤʦʧʘʨʠ ʯʠ ʪʨʘʜʠʮʽʡʥʦʛʦ ʧʽʨʦʤʝʪʨʘ, 

ʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʨʽʚʥʷʥʦ ʩʢʣʘʜʥʠʭ ʽ ʜʦʨʦʛʠʭ ʟʘʩʦʙʽʚ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʪʘ 

ʘʥʘʣʽʟʦʤ ʟʦʙʨʘʞʝʥʴ ʻ ʥʝʜʦʮʽʣʴʥʠʤ. ʊʘʢʦʶ ʟʘʜʘʯʝʶ ʚ ʤʝʪʘʣʫʨʛʽʾ ʻ, 

ʥʘʧʨʠʢʣʘʜ, ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʩʪʨʫʤʝʥʷ ʨʽʜʢʦʛʦ ʤʝʪʘʣʫ, ʱʦ 

ʚʠʧʫʩʢʘʻʪʴʩʷ ʟ ʧʣʘʚʠʣʴʥʦʾ ʧʝʯʽ ʘʙʦ ʨʦʟʣʠʚʘʻʪʴʩʷ ʟ ʢʦʚʰʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ 

ʬʦʨʤʫ ʯʠ ʫ ʥʘʢʦʧʠʯʫʚʘʯ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʝʨʝʜ ʨʦʟʣʠʚʢʦʶ ʚ ʚʝʣʠʢʽ 

ʬʦʨʤʠ. 

ɼʝʱʦ ʙʽʣʴʰʠʤʠ ʚʠʜʘʶʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʊɯɺʉ ʜʣʷ 

ʢʦʥʪʨʦʣʶ ʧʨʦʮʝʩʫ ʨʦʟʣʠʚʫ ʟʘʛʦʪʦʚʦʢ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʙʝʟʘʚʘʨʽʡʥʽʩʪʴ ʷʢʦʛʦ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʜʠʪʴ ʚʽʜ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʢʦʥʪʨʦʣʶ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ. ʇʨʠ ʮʴʦʤʫ ʥʝʧʝʨʝʨʚʥʠʡ ʨʦʟʣʠʚ ʟʘʛʦʪʦʚʦʢ ʟʥʘʯʥʠʭ ʨʦʟʤʽʨʽʚ 

ʧʨʠ ʚʠʩʦʢʠʭ (600C̄é1400C̄) ʧʦʪʨʝʙʫʻ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ 

ʢʽʣʴʢʦʭ ʟʦʥʘʭ ʧʦ ʧʝʨʠʤʝʪʨʫ ʟʘʛʦʪʦʚʢʠ ʟ ʨʦʟʨʽʟʥʝʥʥʷʤ ʙʽʣʷ 20 ʤʤ, ʱʦ ʤʦʞʝ 

ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʝ ʟʘʩʦʙʘʤʠ ʪʝʣʝʚʽʟʽʡʥʦʾ ʧʽʨʦʤʝʪʨʽʾ. 

ɺ ʧʨʦʢʘʪʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʠ ʟ ʥʘʩʪʫʧʥʠʤ 

ʨʝʛʫʣʶʚʘʥʥʷʤ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʚʘʣʢʽʚ ʟʘʙʝʟʧʝʯʫʻ ʟʘʜʘʥʫ ʪʦʚʱʠʥʫ ʣʠʩʪʘ 

ʧʨʦʢʘʪʫ. ʂʦʥʪʨʦʣʴ ʧʨʦʚʘʜʠʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʧʝʨʝʜ ʧʨʦʢʘʪʢʦʶ ʽ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙôʻʢʪʠʚʥʠʭ ʧʽʨʦʤʝʪʨʽʚ. ʊʘʢʘ ʟʘʜʘʯʘ ʤʦʞʝ 

ʙʫʪʠ ʧʦʢʣʘʜʝʥʘ ʥʘ ʊɯɺʉ ʽ ʧʨʠ ʮʴʦʤʫ ʟôʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʙʽʣʴʰ 

ʜʝʪʘʣʴʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʨʦʟʧʦʜʽʣ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʧʦʚʝʨʭʥʽ ʣʠʩʪʘ ʧʨʦʢʘʪʫ. 

ʇʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʜʨʦʪʫ ʛʦʣʦʚʥʦʶ ʚʠʤʦʛʦʶ ʻ ʜʦʪʨʠʤʘʥʥʷ ʟʘʜʘʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʜʽʘʤʝʪʨʫ. ʇʨʠ ʮʴʦʤʫ ʢʦʥʪʨʦʣʴ ʧʨʦʚʘʜʠʪʴʩʷ ʚʠʙʽʨʢʦʚʦ, ʱʦ ʥʝ 

ʚʠʢʣʶʯʘʻ ʤʦʞʣʠʚʦʛʦ ʧʨʦʧʫʩʢʫ ʥʝʢʦʥʜʠʮʽʡʥʦʾ ʧʨʦʜʫʢʮʽʾ. ʇʝʚʥʠʤ ʯʠʥʦʤ ʥʘ 

ʷʢʽʩʪʴ ʜʨʦʪʫ ʚʧʣʠʚʘʻ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʥʘ ʚʠʭʦʜʽ ʟ ʬʽʣʴôʻʨ. 
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ʇʨʠʡʤʘʻʪʴʩʷ, ʱʦ ʥʝʦʙʭʽʜʥʠʡ ʨʝʞʠʤ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʽʜʪʨʠʤʘʥʥʷʤ 

ʪʝʤʧʝʨʘʪʫʨʠ ʨʦʟʧʣʘʚʫ, ʱʦ ʥʝ ʚʠʢʣʶʯʘʻ ʤʦʞʣʠʚʦʩʪʽ ʡʦʛʦ ʧʦʨʫʰʝʥʥʷ ʩʘʤʝ 

ʥʘ ʝʪʘʧʽ ʬʦʨʤʫʚʘʥʥʷ ʜʨʦʪʠʥʠ. ʆʪʞʝ, ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʪʝʣʝʚʽʟʽʡʥʘ 

ʧʽʨʦʤʝʪʨʽʷ ʥʘʜʘʻ ʟʥʘʯʥʦ ʙʽʣʴʰʽ ʤʦʞʣʠʚʦʩʪʽ ʱʦʜʦ ʧʦʩʪʽʡʥʦʛʦ ʽ ʦʜʥʦʯʘʩʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʦʙʦʭ ʧʘʨʘʤʝʪʨʽʚ ð ʪʝʤʧʝʨʘʪʫʨʠ ʜʨʦʪʫ ʥʘ ʚʠʭʦʜʽ ʟ ʬʽʣʴôʻʨʠ ʪʘ 

ʡʦʛʦ ʜʽʘʤʝʪʨʫ. 

ʆʩʦʙʣʠʚʽ ʚʠʤʦʛʠ ʜʦ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ ʬʦʨʤʫʶʪʴʩʷ ʧʦʪʨʝʙʘʤʠ 

ʝʣʝʢʪʨʦʥʥʦ-ʧʨʦʤʝʥʝʚʠʭ ʪʘ ʣʘʟʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɺ ʧʨʠʥʮʠʧʽ, ʜʣʷ ʮʠʭ 

ʧʦʪʨʝʙ ʤʦʞʣʠʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʣʘʜʽʚ ʟ ʦʧʪʠʢʦ-ʤʝʭʘʥʽʯʥʠʤ ʨʦʟʛʦʨʪʘʥʥʷʤ 

ʯʠ ʥʘʚʽʪʴ ʦʙ'ʻʢʪʠʚʥʠʭ ʧʽʨʦʤʝʪʨʽʚ, ʜʝ ʚ ʷʢʦʩʪʽ ʧʨʠʡʤʘʯʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʬʦʪʦʨʝʟʠʩʪʦʨ ʘʙʦ ʬʦʪʦʜʽʦʜ. ɸʣʝ, ʷʢʱʦ ʪʝʤʧʝʨʘʪʫʨʥʽ ʧʦʣʷ ʤʘʶʪʴ ʩʢʣʘʜʥʫ 

ʬʦʨʤʫ, ʤʘʣʽ ʨʦʟʤʽʨʠ, ʟʥʘʯʥʽ ʧʦʚʝʨʭʥʝʚʽ ʛʨʘʜʽʻʥʪʠ ʽ ʜʫʞʝ ʜʠʥʘʤʽʯʥʠʡ 

ʭʘʨʘʢʪʝʨ, ʪʦʙʪʦ ʧʦʪʨʝʙʫʶʪʴ ʦʜʥʦʯʘʩʥʦʛʦ ʘʥʘʣʽʟʫ ʚ ʩʦʪʥʷʭ ʽ ʪʠʩʷʯʘʭ ʪʦʯʦʢ, 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʦ ʜʦʚʽʣʴʥʽʡ ʪʨʘʝʢʪʦʨʽʾ, ʪʦ ʝʬʝʢʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʽʚ 

ʚʢʘʟʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʣʠʚʠʡ ʪʽʣʴʢʠ ʟʘ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʽ ʘʥʘʣʽʟʫ 

ʟʦʙʨʘʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʚ ʨʝʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ ʯʘʩʫ ʽ ʟ ʚʠʩʦʢʠʤ 

ʧʨʦʩʪʦʨʦʚʠʤ ʨʦʟʨʽʟʥʝʥʥʷʤ. ʅʘʡʙʽʣʴʰ ʧʦʚʥʦ ʮʠʤ ʚʠʤʦʛʘʤ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʪʝʣʝʚʽʟʽʡʥʽ ʧʽʨʦʤʝʪʨʠ. 

ɺ ʩʽʤʝʡʩʪʚʽ ʝʣʝʢʪʨʦʥʥʦ-ʧʨʦʤʝʥʝʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ 

ʥʘʣʝʞʠʪʴ ʟʦʥʥʽʡ ʧʣʘʚʮʽ (ʟʦʥʥʦʤʫ ʧʝʨʝʧʣʘʚʣʝʥʥʶ) [5]. ʉʧʨʘʚʘ ʚ ʪʦʤʫ, ʰʦ 

ʟʦʥʥʘ ʧʣʘʚʢʘ ʷʢ ʦʜʠʥ ʟ ʤʝʪʦʜʽʚ ʧʝʨʝʢʨʠʩʪʘʣʽʟʘʮʽʾ ʨʝʯʦʚʠʥʠ ʟʥʘʭʦʜʠʪʴ 

ʩʴʦʛʦʜʥʽ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʚ ʪʝʭʥʦʣʦʛʽʾ 

ʦʯʠʱʝʥʥʷ ʢʨʠʩʪʘʣʽʚ, ʤʝʪʘʣʽʚ, ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ, ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʧʨʠ 

ʩʪʚʦʨʝʥʥʽ ʤʘʪʝʨʽʘʣʽʚ ʟ ʟʘʜʘʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʜʦʤʽʰʦʢ ʽ ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʽʻʶ ʽʟ 

ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʪʨʠʤʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʽʟ ʟʘʜʘʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʥʘʜʯʠʩʪʠʭ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ, ʷʢʽ ʻ ʦʩʥʦʚʦʶ 

ʩʫʯʘʩʥʦʾ ʤʽʢʨʦʝʣʝʢʪʨʦʥʽʢʠ ʪʘ ʽʥʰʠʭ ʚʘʞʣʠʚʠʭ ʛʘʣʫʟʝʡ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ. 

ɿʘʛʘʣʴʥʠʡ ʪʝʨʤʽʥ ñʟʦʥʥʘ ʧʣʘʚʢʘò ʦʟʥʘʯʘʻ ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʽʚ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʧʝʨʝʨʦʟʧʦʜʽʣʷʪʠ ʨʦʟʯʠʥʥʽ ʜʦʤʽʰʢʠ ʚ ʢʨʠʩʪʘʣʽʯʥʠʭ ʨʝʯʦʚʠʥʘʭ ʽ 

ʜʣ ̫ʷʢʠʭ ʩʧʽʣʴʥʠʤ ʻ ʧʦʚʽʣʴʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʚʫʟʴʢʦʾ ʟʦʥʠ ʨʦʟʧʣʘʚʫ ʚʟʜʦʚʞ 

ʪʚʝʨʜʦʛʦ ʟʨʘʟʢʘ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʜʦʩʷʛʘʻʪʴʩʷ ʧʝʨʝʨʦʟʧʦʜʽʣ ʜʦʤʽʰʦʢ. 

ʈʦʟʧʣʘʚʣʝʥʘ ʟʦʥʘ ʤʘʻ ʜʚʽ ʧʦʚʝʨʭʥʽ ʨʦʟʜʽʣʫ ʤʽʞ ʪʚʝʨʜʦʶ ʪʘ ʨʽʜʢʦʶ ʬʘʟʘʤʠ 

ð ʧʝʨʰʫ, ʱʦ ʧʣʘʚʠʪʴʩʷ ʽ ʜʨʫʛʫ, ʱʦ ʪʚʝʨʜʥʝ. ʅʘ ʧʝʨʰʽʡ ʧʦʚʝʨʭʥʽ ʪʚʝʨʜʘ 

ʨʝʯʦʚʠʥʘ ʧʣʘʚʠʪʴʩʷ ʽ ʟʤʽʰʫʻʪʴʩʷ ʟ ʨʽʜʢʦʶ. ʇʨʦʮʝʩʠ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ 

ʜʨʫʛʽʡ ʧʦʚʝʨʭʥʽ ʨʦʟʜʽʣʫ, ʚʣʘʩʥʝ ʽ ʚʠʟʥʘʯʘʶʪʴ ʩʫʪʴ ʧʣʘʚʢʠ ʚʥʘʩʣʽʜʦʢ ʪʦʛʦ, 

ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʦʤʽʰʦʢ ʚ ʨʽʜʢʽʡ ʪʘ ʪʚʝʨʜʽʡ ʬʘʟʽ ʥʝʦʜʥʘʢʦʚʽ. 
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ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʨʦʟʧʣʘʚʣʝʥʦʾ ʟʦʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʽ ʤʝʪʦʜʠ ʥʘʛʨʽʚʫ: 

ʽʥʜʫʢʮʽʡʥʠʡ, ʝʣʝʢʪʨʦʥʥʦ-ʧʨʦʤʝʥʝʚʠʡ, ʦʧʪʠʯʥʠʡ, ʨʝʟʠʩʪʠʚʥʠʡ. ʂʦʞʝʥ ʟ 

ʤʝʪʦʜʽʚ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ, ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ. ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ 

ʥʘ ʩʴʦʛʦʜʥʽ ʚʚʘʞʘʻʪʴʩʷ ʝʣʝʢʪʨʦʥʥʦ-ʧʨʦʤʝʥʝʚʠʡ ʥʘʛʨʽʚ. ɺ ʮʴʦʤʫ ʤʝʪʦʜʽ 

ʛʝʦʤʝʪʨiʷ ʢʘʤʝʨʠ ʪʘ ʩʪʨʫʢʪʫʨʘ ʧʦʣʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʟʘʻʤʦʜʽʶ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʧʫʯʢʘ ʟ ʧʦʚʝʨʭʥʝʶ ʢʨʠʩʪʘʣʘ ʚ ʪʦʯʮi ʬʦʢʫʩʘ. 

ʉʭʝʤʘ ʟʦʥʥʦʾ ʧʣʘʚʢʠ ʤʝʪʦʜʦʤ ʧʣʘʚʘʶʯʦʾ ʟʦʥʠ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ.3.1., 

ʘ ʥʘ ʨʠʩ.3.2 ʧʦʢʘʟʘʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʩʪʝʥʜ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟʦʥʥʦʾ 

ʧʣʘʚʢʠ ʚ ɯɽɿ ʽʤ. ɭ.ʆ. ʇʘʪʦʥʘ, ʥʘ ʷʢʦʤʫ ʟ 1998 ʨ. ʧʦ 2004 ʨ. ʧʨʘʮʶʚʘʣʠ 

ʩʪʫʜʝʥʪʠ ʢʘʬʝʜʨʠ. 

ɺʝʨʪʠʢʘʣʴʥʦ ʨʦʟʪʘʰʦʚʘʥʠʡ ʟʨʘʟʦʢ 1, ʥʘʧʨʠʢʣʘʜ, ʢʨʠʩʪʘʣ ʢʨʝʤʥʽʶ, 

ʷʢʠʡ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʘʥʦʜʘ, ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʘʢʫʫʤʥiʡ ʢʘʤʝʨi ʟ 

ʽʣʶʤʽʥʘʪʦʨʦʤ.  
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ʈʠʩʫʥʦʢ 3.1-ʉʭʝʤʘ ʤʝʪʦʜʫ 

ʧʣʘʚʘʶʯʦʾ ʟʦʥʠ. 1- ʟʨʘʟʦʢ, 2-

ʝʣʝʢʪʨʦʜ, 3-ʬʦʢʫʩʫʶʯʘ ʩʠʩʪʝʤʘ, 

4 - ʧʫʯʦʢ ʝʣʝʢʪʨʦʥʽʚ. 

ʈʠʩʫʥʦʢ 3.2-ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ 

ʩʪʝʥʜ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟʦʥʥʦʾ ʧʣʘʚʢʠ 

ʚ ɯɽɿ ʽʤ. ɭ.ʆ. ʇʘʪʦʥʘ 

  

  

ɺ ʢʘʤʝʨʽ  ʧiʜʪʨʠʤʫʻʪʴʩʷ ʚʘʢʫʫʤ ʥʘ ʨiʚʥi 10-4é10-5 ʤʤ. ʨʪ. ʩʪ. ʆʢʨʽʤ 

ʩʪʝʨʠʣʴʥʦʩʪʽ ʧʨʦʮʝʩʫ ʚʠʩʦʢʠʡ ʚʘʢʫʫʤ ʩʧʨʠʷʻ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦʤʫ 

ʚʠʧʘʨʦʚʫʚʘʥʥʶ ʜʦʤʽʰʦʢ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʝʣʠʢʽ ʥʘʜʽʾ ʧʦʢʣʘʜʘʶʪʴ ʥʘ 

ʟʦʥʥʫ ʧʣʘʚʢʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʽʣʴʮʝʚʦʛʦ ʢʘʪʦʜʫ ʷʢ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ, 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʽ ʧʨʦʩʪʦʛʦ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɻʝʦʤʝʪʨiʷ ʢʘʤʝʨʠ ʪʘ ʩʪʨʫʢʪʫʨʘ 

ʧʦʣʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʟʘʻʤʦʜʽʶ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʫʯʢʘ ʟ ʧʦʚʝʨʭʥʝʶ ʢʨʠʩʪʘʣʘ ʚ 

ʪʦʯʮi ʬʦʢʫʩʘ. ʇʨʠ ʮʴʦʤʫ ʢiʥʝʪʠʯʥʘ ʝʥʝʨʛiʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʫʯʢʘ 
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ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʪʝʧʣʦʚʫ. ɿʘ ʨʘʭʫʥʦʢ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʚʠʥʠʢʘʻ ʟʦʥʘ 

ʨʦʟʧʣʘʚʫ, ʷʢʘ ʫʪʨʠʤʫʻʪʴʩʷ ʩʠʣʘʤʠ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ ʽ ʧʝʨʝʤiʱʫʻʪʴʩʷ 

ʚʟʜʦʚʞ ʟʨʘʟʢʘ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʧʝʨʝʤiʱʝʥʥʷʤ ʟʨʘʟʢʘ ʘʙʦ ʜʞʝʨʝʣʘ 

ʝʣʝʢʪʨʦʥiʚ ʨʘʟʦʤ iʟ ʩʠʩʪʝʤʦʶ ʬʦʢʫʩʫʚʘʥʥʷ. ʐʚʠʜʢiʩʪʴ ʧʝʨʝʤiʱʝʥʥʷ 

ʨʝʛʫʣʶʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪi ʚiʜ ʤʘʪʝʨiʘʣʫ, ʡʦʛʦ ʯʠʩʪʦʪʠ ʪʘ ʧʦʪʫʞʥʦʩʪi 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʨʦʤʝʥʶ. 

ʇʨʠ ʮʴʦʤʫ ʢiʥʝʪʠʯʥʘ ʝʥʝʨʛiʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʫʯʢʘ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ 

ʪʝʧʣʦʚʫ. ɿʘ ʨʘʭʫʥʦʢ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʚʠʥʠʢʘʻ ʟʦʥʘ ʨʦʟʧʣʘʚʫ, ʷʢʘ 

ʫʪʨʠʤʫʻʪʴʩʷ ʩʠʣʘʤʠ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ ʽ ʧʝʨʝʤiʱʫʻʪʴʩʷ ʚʟʜʦʚʞ ʟʨʘʟʢʘ, 

ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʧʝʨʝʤiʱʝʥʥʷʤ ʟʨʘʟʢʘ ʘʙʦ ʜʞʝʨʝʣʘ ʝʣʝʢʪʨʦʥiʚ ʨʘʟʦʤ iʟ 

ʩʠʩʪʝʤʦʶ ʬʦʢʫʩʫʚʘʥʥʷ. ʐʚʠʜʢiʩʪʴ ʧʝʨʝʤiʱʝʥʥʷ ʨʝʛʫʣʶʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪi 

ʚiʜ ʤʘʪʝʨiʘʣʫ, ʡʦʛʦ ʯʠʩʪʦʪʠ ʪʘ ʧʦʪʫʞʥʦʩʪi ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʫʯʢʘ. 

ɽʣʝʢʪʨʦʥʥʦ-ʧʨʦʤʝʥʝʚʠʡ ʥʘʛʨʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʡʙʽʣʴʰʠʤ ʂʂɼ 

(70-80%), ʤʘʣʦʶ ʩʧʦʞʠʚʘʥʦʶ ʧʦʪʫʞʥʽʩʪʶ, ʱʦ ʜʫʞʝ ʚʘʞʣʠʚʦ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘ ʙʦʨʪʫ ʢʦʩʤʽʯʥʦʾ ʩʪʘʥʮʽʾ ʪʨʠʚʘʣʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, 

ʚʠʩʦʢʦʶ ʧʠʪʦʤʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʧʦʪʫʞʥʦʩʪʽ, ʤʦʞʣʠʚʽʩʪʶ ʩʪʚʦʨʝʥʥʷ 

ʚʫʟʴʢʦʾ ʪʘ ʨʝʛʫʣʴʦʚʘʥʦʾ ʚ ʧʨʦʮʝʩʽ ʧʣʘʚʢʠ ʟʦʥʠ ʨʦʟʧʣʘʚʫ, ʧʨʦʩʪʦʪʦʶ 

ʢʦʥʩʪʨʫʢʮʽʾ. ʄʝʪʦʜ ʟʘʙʝʟʧʝʯʫʻ ʥʘʡʙʽʣʴʰʫ ʩʪʝʨʠʣʴʥʽʩʪʴ ʧʨʦʮʝʩʩʫ ʽ 

ʥʘʡʚʠʱʠʡ ʩʪʫʧʽʥʴ ʦʯʠʩʪʢʠ. 

ɿʦʥʥʘ ʧʣʘʚʢʘ ʤʦʞʝ ʧʨʦʚʦʜʠʪʠʩʴ ʷʢ ʚ ʪʠʛʣʽ (ʢʦʥʪʝʡʥʝʨʽ), ʪʘʢ ʽ 

ʙʝʟʪʠʛʝʣʴʥʠʤ ʤʝʪʦʜʦʤ. ʄʘʪʝʨʽʘʣʠ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʧʣʘʚʣʝʥʥʷ Tʇ ʙʽʣʴʰʦʶ 

1500 ʂ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʢʨʝʤʥʽʶ Tʇ=1685 ʂ) ʜʦʧʫʩʢʘʶʪʴ ʪʽʣʴʢʠ 

ʙʝʟʪʠʛʝʣʴʥʫ ʟʦʥʥʫ ʧʣʘʚʢʫ, ʦʩʢʽʣʴʢʠ ʚ ʨʽʜʢʽʡ ʬʘʟʽ ʚʦʥʠ ʭʽʤʽʯʥʦ ʘʢʪʠʚʥʽ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʟʦʥʥʘ ʧʣʘʚʢʘ ʩʬʦʨʤʫʚʘʣʘʩʴ ʚ ʧʦʪʫʞʥʫ ʽ ʨʦʟʛʘʣʫʜʞʝʥʫ 

ʛʘʣʫʟʴ ʚʠʨʦʙʥʠʮʪʚʘ ʤʘʪʝʨʽʘʣʽʚ ʟ ʟʘʜʘʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ɹʝʟʧʝʨʝʨʚʥʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʪʝʦʨʝʪʠʯʥʘ ʙʘʟʘ, ʚʜʦʩʢʦʥʘʣʶʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʷ, ʨʦʟʰʠʨʶʻʪʴʩʷ 

ʩʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʟʨʦʩʪʘʻ ʦʙʩʷʛ ʚʠʨʦʙʥʠʮʪʚʘ, ʘʣʝ ʘʢʪʫʘʣʴʥʦʶ ʽ ʜʦ ʮʴʦʛʦ 

ʯʘʩʫ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʙʣʝʤʘ ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʽ ʧʨʦʙʣʝʤʘ ʡʦʛʦ ʢʦʥʪʨʦʣʶ. ɻʦʣʦʚʥʦʶ ʧʨʠʯʠʥʦʶ 

ʪʘʢʦʛʦ ʧʦʣʦʞʝʥʥʷ ʻ ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʭʥʦʣʦʛʽʾ ʟʦʥʥʦʾ ʧʣʘʚʢʠ, ʷʢʽ ʚʠʢʣʶʯʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʡʙʽʣʴʰ ʪʦʯʥʠʭ ʢʦʥʪʘʢʪʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ. ɼʦ ʨʝʯʽ, ʩʚʦʛʦ ʯʘʩʫ ʩʘʤ ʘʚʪʦʨ ʤʝʪʦʜʫ ʟʦʥʥʦʾ 

ʧʣʘʚʢʠ ʇʬʘʥʥ ɺ. ʚʽʜʟʥʘʯʠʚ, ʱʦ ñʛʦʣʦʚʥʦʶ ʧʝʨʝʰʢʦʜʦʶ ʥʘ ʰʣʷʭʫ 

ʜʦʩʷʛʥʝʥʥʷ ʜʦʩʢʦʥʘʣʦʾ ʢʨʠʩʪʘʣʽʯʥʦʾ ʙʫʜʦʚʠ ʧʨʠ ʟʦʥʥʽʡ ʧʣʘʚʮʽ ʪʨʝʙʘ 

ʚʚʘʞʘʪʠ ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʧʨʦʮʝʩʽ ʧʣʘʚʢʠò. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʪʨʠʤʘʥʠʭ ʟʦʥʥʦʶ ʧʣʘʚʢʦʶ ʢʨʠʩʪʘʣʽʚ, 

ʷʢʽ ʧʨʦʚʘʜʠʣʠʩʴ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʚʠʷʚʠʣʠ ʟʥʘʯʥʽ ʨʦʟʭʦʜʞʝʥʥʷ ʟ 

ʦʯʽʢʫʚʘʥʠʤʠ ʦʮʽʥʢʘʤʠ. ɹʫʣʦ ʚʠʩʣʦʚʣʝʥʦ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʧʨʠʯʠʥʦʶ ʮʴʦʛʦ 

ʻ ʟʥʘʯʥʽ ʧʦʚʝʨʭʥʝʚʽ ʛʨʘʜʽʻʥʪʠ ʪʝʤʧʝʨʘʪʫʨʠ ʨʦʟʧʣʘʚʫ, ʷʢʽ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʷʚʣʝʥʽ ʪʨʘʜʠʮʽʡʥʠʤʠ ʧʽʨʦʤʝʪʨʘʤʠ. ʆʯʝʚʠʜʥʦ, ʱʦ ʥʘʣʝʞʥʘ ʷʢʽʩʪʴ 

ʧʨʦʜʫʢʮʽʾ ʤʦʞʝ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʘ ʪʽʣʴʢʠ ʧʨʠ ʜʦʪʨʠʤʘʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʚʠʤʦʛ ʱʦʜʦ ʥʘʡʚʘʞʣʠʚʽʰʦʛʦ ʧʘʨʘʤʝʪʨʫ ʧʣʘʚʢʠ ð ʪʝʤʧʝʨʘʪʫʨʠ ʟʦʥʠ 

ʨʦʟʧʣʘʚʫ, ʱʦ ʢʨʽʤ ʜʦʩʢʦʥʘʣʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʣʘʚʢʠ ʚʠʤʘʛʘʻ ʘʜʝʢʚʘʪʥʠʭ 

ʤʝʪʦʜʽʚ ʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ. ʊʘʢʽ ʤʝʪʦʜʠ ʽ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ 

ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʟʦʥʠ ʨʦʟʧʣʘʚʫ ʥʘ ʨʽʚʥʽ 

ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʮʠʢʣʫ ʧʣʘʚʢʠ, ʽ ʚ ʧʝʨʰʫ ʯʝʨʛʫ, 

ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʦʙʭʽʜʥʫ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʫ ʚ ʫʩʴʦʤʫ 

ʜʽʘʧʘʟʦʥʽ ʡʦʛʦ ʟʤʽʥʠ. ʇʦ-ʜʨʫʛʝ, ʪʘʢʽ ʤʝʪʦʜʠ ʽ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʧʦʚʠʥʥʽ 

ʩʪʚʦʨʠʪʠ ʫʤʦʚʠ ʜʣʷ ʥʘʢʦʧʠʯʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʱʦʜʦ 

ʧʝʨʝʙʽʛʫ ʧʣʘʚʢʠ, ʷʢʠʡ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʨʦʟʨʦʙʢʠ ʷʢ ʤʝʪʦʜʦʣʦʛʽʾ 

ʢʦʥʪʨʦʣʶ ʧʣʘʚʢʠ, ʪʘʢ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʘʤʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʣʘʚʢʠ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʝʣʝʚʽʟʽʡʥʠʭ ʧʽʨʦʤʝʪʨʽʚ ʚ ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʥʠʭ 

ʨʝʞʠʤʽʚ ʝʣʝʢʪʨʦʥʥʦ-ʧʨʦʤʝʥʝʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ʙʝʟʪʠʛʝʣʴʥʦʾ ʟʦʥʥʦʾ ʧʣʘʚʢʠ 

ʟʘʙʝʟʧʝʯʠʣʦ ʚʽʟʫʘʣʽʟʘʮʽʶ ʧʨʦʮʝʩʫ ʧʣʘʚʢʠ ʪʘ ʦʪʨʠʤʘʥʥʷ ʜʝʪʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʦʟʧʦʜʽʣ ʩʠʛʥʘʣʫ (ʪʝʤʧʝʨʘʪʫʨʠ) ʧʦ ʚʩʽʡ ʧʦʚʝʨʭʥʽ ʟʦʥʠ 

ʧʣʘʚʢʠ (ʨʠʩ.3.3), ʱʦ ʜʦʟʚʦʣʠʣʦ  ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʫ ʢʦʥʪʨʦʣʶ ʾʾ 

ʧʘʨʘʤʝʪʨʽʚ (ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʟʦʥʠ ʨʦʟʧʣʘʚʫ ʥʝ ʙʽʣʴʰʝ 3 

ʂ) ʪʘ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʦʛʦ ʢʨʝʤʥʽʶ [5]. 
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ʈʠʩʫʥʦʢ 3.3ð ʌʨʘʛʤʝʥʪ ʧʨʦʮʝʩʫ ʧʣʘʚʢʠ, ʘ) ʚʠʛʣʷʜ ʟʦʥʠ, 

ʙ) ʨʦʟʧʦʜʽʣ ʩʠʛʥʘʣʫ (ʪʝʤʧʝʨʘʪʫʨʠ) ʧʦ ʚʠʩʦʪʽ ʟʦʥʠ 
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ʊʝʣʝʚʽʟʽʡʥʠʡ ʧʽʨʦʤʝʪʨ ʻ ʪʘʢʦʞ ʥʘʡʙʽʣʴʰ ʜʦʩʢʦʥʘʣʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʽʚ ʚ ʪʝʭʥʦʣʦʛʽʾ ʣʘʟʝʨʥʦʾ ʦʙʨʦʙʢʠ. 

ʇʦʥʷʪʪʷ ʣʘʟʝʨʥʦʾ ʦʙʨʦʙʢʠ ʤʘʪʝʨʽʘʣʽʚ ʚʠʟʥʘʯʘʻ ʩʫʢʫʧʥʽʩʪʴ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʥʽ, ʟʚʘʨʶʚʘʥʥʷ, ʨʽʟʘʥʥʷ, 

ʫʪʚʦʨʝʥʥʷ ʦʪʚʦʨʽʚ. ʊʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʟʤʽʮʥʝʥʥʷ 

ʧʦʚʝʨʭʥʽ ʟʘ ʨʘʭʫʥʦʢ ʣʦʢʘʣʴʥʦʛʦ ʰʚʠʜʢʦʛʦ ʥʘʛʨʽʚʫ ʟ ʥʘʩʪʫʧʥʠʤ 

ʦʭʦʣʦʜʞʝʥʥʷʤ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʪʚʝʨʜʦʩʪʽ ʧʦʚʝʨʭʥʝʚʦʾ 

ʩʪʨʫʢʪʫʨʠ. ʐʣʷʭʦʤ ʣʘʟʝʨʥʦʛʦ ʟʤʽʮʥʝʥʥʷ ʤʦʞʥʘ ʚ ʢʽʣʴʢʘ ʨʘʟʽʚ ʧʽʜʚʠʱʠʪʠ 

ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʘʞʣʠʚʠʭ ʚʫʟʣʽʚ ʚ 

ʭʽʤʽʯʥʦʤʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ, ʥʘʬʪʦʚʠʜʦʙʫʚʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʥʘ 

ʘʚʪʦʤʦʙʽʣʴʥʦʤʫ ʪʘ ʟʘʣʽʟʥʠʯʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ, ʚ ʣʽʪʘʢʦʙʫʜʫʚʘʥʥʽ ʪʦʱʦ. 

ʍʘʨʘʢʪʝʨ ʚʟʘʻʤʦʜʽʾ ʣʘʟʝʨʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟ ʨʝʯʦʚʠʥʦʶ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʤʽʞ ʚʽʜʙʠʪʦʶ ʢʦʤʧʦʥʝʥʪʦʶ ʪʘ ʪʽʻʶ, ʱʦ 

ʧʦʛʣʠʥʘʻʪʴʩʷ, ʘ ʪʘʢʦʞ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʦʜʠʥʠʮʶ ʧʦʚʝʨʭʥʽ. 

ʇʨʘʢʪʠʯʥʦ ʜʦ 104 ɺʪ/ʩʤ2 ʧʦʛʣʠʥʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʧʨʠ 105 ɺʪ/ʩʤ2 ʜʦʩʷʛʘʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʥʷ ʙʽʣʴʰʦʩʪʽ 

ʨʝʯʦʚʠʥ. ʇʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʦʪʫʞʥʦʩʪʽ ʚʝʜʝ ʜʦ ʨʦʟʚʠʪʢʫ 

ʣʦʢʘʣʴʥʠʭ ʚʠʙʫʭʦʚʠʭ ʧʨʦʮʝʩʽʚ. 

ɺʠʟʥʘʯʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʧʝʨʝʙʽʛʫ ʧʨʦʮʝʩʽʚ ʣʘʟʝʨʥʦʾ ʦʙʨʦʙʢʠ 

ʤʘʪʝʨʽʘʣʽʚ ʻ ʪʝʤʧʝʨʘʪʫʨʥʝ ʧʦʣʝ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʣʘʟʝʨʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

ʆʯʝʚʠʜʥʦ, ʱʦ ʨʝʟʫʣʴʪʘʪ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʤʝʪʦʜʫ ʣʘʟʝʨʥʦʾ ʦʙʨʦʙʢʠ 

ʤʘʪʝʨʽʘʣʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʦʪʨʠʤʘʥʥʷ ʟʘʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʫ 

ð ʨʦʟʧʦʜʽʣʫ ʪʘ ʜʠʥʘʤʽʢʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ. 

ʎʷ ʦʙʩʪʘʚʠʥʘ ʚʠʤʘʛʘʻ ʷʢ ʘʜʝʢʚʘʪʥʠʭ ʤʦʜʝʣʝʡ ʨʦʟʨʘʭʫʥʢʫ, ʪʘʢ ʽ 

ʜʦʩʢʦʥʘʣʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʚ ʟʦʥʽ ʚʧʣʠʚʫ 

ʣʘʟʝʨʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

ʊʝʦʨʝʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʣʘʟʝʨʥʦʾ ʦʙʨʦʙʢʠ ʤʘʪʝʨʽʘʣʽʚ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʨʽʚʥʷʥʥʷʭ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ, ʢʦʨʝʢʪʥʽʩʪʴ 

ʨʦʟʚôʷʟʢʫ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʢʨʘʡʦʚʠʭ ʫʤʦʚ, ʪʦʙʪʦ ʟʥʘʯʝʥʴ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʧʨʠ ʟʘʜʘʥʠʭ ʘʨʛʫʤʝʥʪʘʭ. ɺʽʜʦʤʽ ʤʝʪʦʜʠʢʠ ʟʘʜʘʥʥʷ 

ʢʨʘʡʦʚʠʭ ʫʤʦʚ ʙʘʟʫʶʪʴʩʷ ʥʘ ʧʝʚʥʠʭ ʧʨʠʧʫʱʝʥʥʷʭ ʘʙʦ ʥʘ ʝʤʧʽʨʠʯʥʠʭ 

ʟʘʣʝʞʥʦʩʪʷʭ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʜʣʷ ʧʦʜʽʙʥʠʭ ʟʘʜʘʯ. ʆʩʪʘʥʥʽ, ʚ ʩʚʦʶ ʯʝʨʛʫ, 

ʦʪʨʠʤʘʥʽ ʜʣʷ ʽʥʪʝʛʨʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ, ʙʝʟ 

ʚʨʘʭʫʚʘʥʥʷ ʡʦʛʦ ʨʦʟʧʦʜʽʣʫ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʣʘʟʝʨʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʦʪʞʝ 

ʻ ʜʞʝʨʝʣʦʤ ʧʦʭʠʙʦʢ, ʷʢʽ ʩʢʣʘʜʥʦ ʦʮʽʥʠʪʠ. 
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ɯʩʥʫʶʯʽ ʤʝʪʦʜʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʨʦʮʝʩʫ ʣʘʟʝʨʥʦʾ ʦʙʨʦʙʢʠ 

ʤʘʪʝʨʽʘʣʽʚ ʪʘʢʦʞ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʪʽʣʴʢʠ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ 

ʪʝʤʧʝʨʘʪʫʨʠ. 

ʆʪʞʝ, ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʧʦʚʥʽʩʪʶ ʘʜʝʢʚʘʪʥʠʤʠ ʙʫʜʫʪʴ ʤʝʪʦʜʠ ʪʘ 

ʟʘʩʦʙʠ ʪʝʣʝʚʽʟʽʡʥʦʾ ʧʽʨʦʤʝʪʨʽʾ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ ʧʨʦʚʘʜʠʪʠ ʝʬʝʢʪʠʚʥʠʡ 

ʢʦʥʪʨʦʣʴ ʚ ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ, ʚʠʟʥʘʯʠʪʠ ʥʝʦʙʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ ʜʣʷ 

ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʘ ʚ ʮʽʣʦʤʫ ʩʧʨʠʷʪʠʤʫʪʴ ʚʜʦʩʢʦʥʘʣʝʥʥʶ 

ʤʝʪʦʜʦʣʦʛʽʾ ʣʘʟʝʨʥʦʾ ʦʙʨʦʙʢʠ ʤʘʪʝʨʽʘʣʽʚ. 

3.3.3 ʊʝʣʝʚʽʟʽʡʥʽ ʩʠʩʪʝʤʠ ʚ ʟʘʜʘʯʘʭ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʆʜʥʽʻʶ ʟ ʙʦʣʶʯʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʽ ʚ ʧʝʨʰʫ ʯʝʨʛʫ, 

ʤʝʛʘʧʦʣʽʩʽʚ, ʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʩʫʤʽʰʰʶ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʠʢʠʜʽʚ ʪʘ ʛʘʟʽʚ. ɿʦʢʨʝʤʘ, ʜʣʷ ʂʠʻʚʘ ʚʝʣʠʯʝʟʥʦʾ ʛʦʩʪʨʦʪʠ 

ʥʘʙʫʣʘ ʩʴʦʛʦʜʥʽ ʧʨʦʙʣʝʤʘ ʚʠʢʠʜʽʚ ʊɽʎ-5, ʊɽʎ-6, ʊʨʠʧʽʣʴʩʴʢʦʾ ʊɽʉ, 

ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʦʛʦ ʟʘʚʦʜʫ çɽʥʝʨʛʽʷè ʪʘ ʽʥʰʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ. 

 ʈʦʟʰʠʨʝʥʥʷ ʤʽʩʴʢʦʾ ʟʘʙʫʜʦʚʠ ʧʨʠʚʝʣʦ ʜʦ ʪʦʛʦ, ʱʦ ʟʘ ʧʝʚʥʠʭ 

ʤʝʪʝʦʫʤʦʚ ʯʘʩʪʠʥʘ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ ʤʦʞʝ ʚʠʧʘʩʪʠ ʥʘ ʞʠʪʣʦʚʽ ʨʘʡʦʥʠ ʪʘ 

ʟʦʥʠ ʚʽʜʧʦʯʠʥʢʫ, ʪʦʤʫ ʧʨʦʙʣʝʤʘ ʢʦʥʪʨʦʣʶ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʤʽʩʴʢʦʛʦ ʧʦʚʽʪʨʷ 

ʚʠʢʠʜʘʤʠ ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ ʻ ʘʢʪʫʘʣʴʥʦʶ ʽ ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʽʜʭʦʜʫ ʧʨʠ ʚʠʙʦʨʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʙʘʟʠ. 

ɯʩʥʫʶʯʽ ʩʭʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʠ ʙʘʟʫʶʪʴʩʷ 

ʧʝʨʝʚʘʞʥʦ ʥʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʷʭ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʚʘʯʽʚ, ʘ 

ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʩʧʽʚʩʪʘʚʣʷʶʪʴʩʷ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʶʚʘʥʴ, 

ʦʪʨʠʤʘʥʠʭ ʚ ʤʝʨʝʞʽ ʨʦʟʪʘʰʦʚʘʥʠʭ ʟʘ ʧʝʚʥʦʶ ʩʭʝʤʦʶ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ. 

ʆʜʥʘʢ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘʢʠʭ ʩʭʝʤ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʤʝʛʘʧʦʣʽʩʫ ʥʝ ʤʦʞʝ ʚʚʘʞʘʪʠʩʷ ʟʘʜʦʚʽʣʴʥʦʶ ʯʝʨʝʟ ʥʠʟʴʢʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʤʦʜʝʣʝʡ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʯʥʦʩʪʽ ʟʘʜʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʘʪʤʦʩʬʝʨʠ, ʩʝʨʝʜ ʷʢʠʭ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʜʘʥʽ ʧʨʦ ʰʚʠʜʢʽʩʪʴ ʽ 

ʥʘʧʨʷʤ ʚʽʪʨʫ ʚ ʪʦʯʮʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʞʝʨʝʣʘ ʚʠʢʠʜʽʚ. ʆʩʥʦʚʥʘ ʧʨʠʯʠʥʘ 

ʮʴʦʛʦ ʚ ʪʦʤʫ, ʱʦ ʩʪʘʥ ʘʪʤʦʩʬʝʨʠ ʪʘ ʾʾ ʩʪʘʙʽʣʴʥʽʩʪʴ ʫ ʯʘʩʽ ʽ ʧʨʦʩʪʦʨʽ ʻ 

ʩʢʣʘʜʥʠʤʠ, ʜʠʥʘʤʽʯʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʚʠʩʦʪʠ, ʪʦʤʫ ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʦʰʠʨʝʥʥʷ ʟʘʙʨʫʜʥʝʥʴ, ʷʢʝ ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʘʥʠʭ ʤʝʪʝʦʩʪʘʥʮʽʡ ʜʣʷ 

ʬʽʢʩʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʚʠʩʦʪʠ, ʧʦʚôʷʟʘʥʝ ʟ ʧʦʭʠʙʢʘʤʠ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʟʥʘʯʥʽʡ 

ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʘʪʤʦʩʬʝʨʠ ʚ ʙʣʠʞʥʽʡ ʜʦ ʜʞʝʨʝʣʘ ʚʠʢʠʜʽʚ ʟʦʥʽ. ɺ ʪʦʡ ʞʝ ʯʘʩ 

ʪʝʣʝʚʽʟʽʡʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʧʨʠ ʜʦʩʪʘʪʥʴʦʤʫ ʢʦʥʪʨʘʩʪʽ ʚʠʢʠʜʽʚ ʜʦʟʚʦʣʷʶʪʴ ʚ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʜʠʥʘʤʽʢʫ ʘʪʤʦʩʬʝʨʠ ʥʘ ʚʠʭʦʜʽ 
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ʟ ʪʨʫʙʠ ʽ ʚʟʜʦʚʞ ʪʨʘʩʠ ʜʠʤʦʚʦʛʦ ʰʣʝʡʬʫ, ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʟʤʝʥʰʝʥʥʷ 

ʧʦʭʠʙʢʠ ʤʦʜʝʣʶʚʘʥʥʷ, ʦʙʫʤʦʚʣʝʥʦʾ ʥʝʩʪʘʙʽʣʴʥʽʩʪʶ ʘʪʤʦʩʬʝʨʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʣʝʚʽʟʽʡʥʠʭ ʩʠʩʪʝʤ ʧʝʨʩʧʝʢʪʠʚʥʝ ʪʘʢʦʞ ʽ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʤʦʞʣʠʚʦʩʪʽ ʢʦʤʧʝʥʩʘʮʽʾ ʜʦʜʘʪʢʦʚʦʾ ʧʦʭʠʙʢʠ ʤʦʜʝʣʶʚʘʥʥʷ, ʷʢʘ ʚʠʥʠʢʘʻ 

ʚʥʘʩʣʽʜʦʢ ʪʦʛʦ, ʱʦ ʢʦʞʥʝ ʧʦʪʫʞʥʝ ʜʞʝʨʝʣʦ ʚʠʢʠʜʽʚ ʬʘʢʪʠʯʥʦ ʻ ʦʙôʻʤʥʠʤ, 

ʘ ʥʝ ʪʦʯʢʦʚʠʤ. ʉʧʨʘʚʘ ʚ ʪʦʤʫ, ʱʦ ʟ ʤʝʪʝʦʩʪʘʥʮʽʡ ʥʝʤʦʞʣʠʚʦ ʦʪʨʠʤʘʪʠ ʜʘʥʽ 

ʧʨʦ ʜʠʥʘʤʽʢʫ ʘʪʤʦʩʬʝʨʠ ʚ ʤʝʞʘʭ ʦʙôʻʤʥʦʛʦ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ. ʆʪʞʝ, 

ʧʨʠ ʟʥʘʯʥʽʡ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʘʪʤʦʩʬʝʨʠ ʚ ʙʣʠʞʥʽʡ ʜʦ ʜʞʝʨʝʣʘ ʚʠʢʠʜʽʚ ʟʦʥʽ 

ʧʦʭʠʙʢʠ ʤʦʜʝʣʶʚʘʥʥʷ ʟʨʦʩʪʘʶʪʴ. ɯʩʥʫʶʯʠʤʠ ʤʝʪʦʜʘʤʠ ʽ ʟʘʩʦʙʘʤʠ ʮʶ 

ʧʦʭʠʙʢʫ ʥʝʤʦʞʣʠʚʦ ʥʽ ʟʤʝʥʰʠʪʠ, ʥʽ ʥʘʚʽʪʴ ʦʮʽʥʠʪʠ. ɸ ʪʝʣʝʚʽʟʽʡʥʘ 

ʚʠʤʽʨʶʚʘʣʴʥʘ ʩʠʩʪʝʤʘ, ʬʦʨʤʫʶʯʠ ʤʝʛʘʧʽʢʩʝʣʴʥʫ ʚʠʙʦʨʢʫ ʟʦʙʨʘʞʝʥʥʷ 

ʜʠʤʦʚʦʛʦ ʰʣʝʡʬʫ, ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʜʠʥʘʤʽʢʫ 

ʘʪʤʦʩʬʝʨʠ ʚ ʙʣʠʞʥʽʡ ʟʦʥʽ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

ʊɯɺʉ ʩʴʦʛʦʜʥʽ ʫʩʧʽʰʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʘʢʦʞ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʽʥʰʠʭ 

ʝʢʦʣʦʛʽʯʥʠʭ ʟʘʜʘʯ, ʟʦʢʨʝʤʘ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱʽ ʪʘ ʜʠʥʘʤʽʢʠ ʧʦʰʠʨʝʥʥʷ 

ʥʘʬʪʦʚʠʭ ʟʘʙʨʫʜʥʝʥʴ ʘʢʚʘʪʦʨʽʡ, ʢʦʥʪʨʦʣʶ ʙʝʨʝʛʦʚʦʾ ʝʨʦʟʽʾ, ʨʫʭʫ ʤʽʣʠʥ, 

ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ ʩʪʘʥʫ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʪʦʱʦ. 

ɿʨʦʟʫʤʽʣʦ, ʱʦ ʚʩʝ ʚʠʱʝʥʘʚʝʜʝʥʝ ʧʦʚʥʦʶ ʤʽʨʦʶ ʩʪʦʩʫʻʪʴʩʷ ʧʨʦʙʣʝʤʠ 

ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʠ ʤ. ʂʠʻʚʘ, ʷʢʘ 

ʧʦʪʨʝʙʫʻ ʚʠʨʽʰʝʥʥʷ ʥʘʩʪʫʧʥʠʭ ʟʘʜʘʯ: 

¶ ʽʥʪʝʛʨʘʮʽʾ ʩʫʙôʻʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʠ ʚ ʤʝʞʘʭ ʂʠʻʚʘ ʽ ʦʙʣʘʩʪʽ ʟ 

ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʟʙʦʨʫ ʜʘʥʠʭ, ʾʭ ʧʝʨʚʠʥʥʦʾ ʦʙʨʦʙʢʠ, 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʪʘ ʘʨʭʽʚʘʮʽʾ; 

¶ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʦʜʝʣʝʡ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʘʪʤʦʩʬʝʨʠ ʚ ʤʝʞʘʭ ʂʠʻʚʘ ʽ ʦʙʣʘʩʪʽ; 

¶ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʜʫʨʠ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʦʨʛʘʥʘʤ ʤʽʩʴʢʦʾ ʪʘ ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʘ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʥʠʤ ʛʘʣʫʟʝʚʠʤ 

ʩʪʨʫʢʪʫʨʘʤ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʦʧʝʨʘʪʠʚʥʦʩʪʽ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʟʤʽʥʠ 

ʩʪʘʥʫ ʘʪʤʦʩʬʝʨʠ.  

ɺʠʱʝ ʨʦʟʛʣʷʜʘʣʠʩʷ ʩʭʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʠ, ʷʢʽ 

ʙʘʟʫʶʪʴʩʷ ʥʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʷʭ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʚʘʯʽʚ, ʘ 

ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʩʧʽʚʩʪʘʚʣʷʶʪʴʩʷ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʶʚʘʥʴ, 

ʦʪʨʠʤʘʥʠʭ ʚ ʤʝʨʝʞʽ ʨʦʟʪʘʰʦʚʘʥʠʭ ʟʘ ʧʝʚʥʦʶ ʩʭʝʤʦʶ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ. 

ɿʨʦʟʫʤʽʣʦ, ʱʦ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʤʦʜʝʣʝʡ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʯʥʦʩʪʽ ʟʘʜʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʘʪʤʦʩʬʝʨʠ, ʩʝʨʝʜ ʷʢʠʭ ʚʘʞʣʠʚʫ 



 

47 

ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʜʘʥʽ ʧʨʦ ʰʚʠʜʢʽʩʪʴ ʽ ʥʘʧʨʷʤ ʚʽʪʨʫ ʚ ʪʦʯʮʽ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʜʞʝʨʝʣʘ ʚʠʢʠʜʽʚ. 

 ɺʣʘʩʥʝ, ʛʦʣʦʚʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʫ ʘʪʤʦʩʬʝʨʠ ʤʝʛʘʧʦʣʽʩʫ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʩʪʘʥ ʘʪʤʦʩʬʝʨʠ ʤʽʩʪʘ ʪʘ ʾʾ ʩʪʘʙʽʣʴʥʽʩʪʴ ʫ ʯʘʩʽ ʽ ʧʨʦʩʪʦʨʽ 

ʻ ʩʢʣʘʜʥʠʤʠ, ʜʠʥʘʤʽʯʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʚʠʩʦʪʠ, ʷʢʽ ʥʝ ʚʧʠʩʫʶʪʴʩʷ ʚ ʟʘʛʘʣʴʥʽ 

ʩʭʝʤʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ. ʊʦʤʫ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʰʠʨʝʥʥʷ ʟʘʙʨʫʜʥʝʥʴ, 

ʷʢʝ ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʘʥʠʭ ʤʝʪʝʦʩʪʘʥʮʽʡ ʜʣʷ ʬʽʢʩʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʚʠʩʦʪʠ, ʙʫʜʝ 

ʦʙʦʚôʷʟʢʦʚʦ ʧʦʚôʷʟʘʥʝ ʟ ʧʦʭʠʙʢʘʤʠ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʟʥʘʯʥʽʡ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ 

ʘʪʤʦʩʬʝʨʠ ʚ ʙʣʠʞʥʽʡ ʜʦ ʜʞʝʨʝʣʘ ʚʠʢʠʜʽʚ ʟʦʥʽ. ɼʦ ʮʴʦʛʦ ʤʦʞʫʪʴ 

ʜʦʜʘʚʘʪʠʩʷ ʽʥʰʽ ʯʠʥʥʠʢʠ, ʷʢʽ ʻ ʩʧʝʮʠʬʽʯʥʠʤʠ ʪʽʣʴʢʠ ʜʣʷ ʘʪʤʦʩʬʝʨʠ 

ʤʝʛʘʧʦʣʽʩʫ, ʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʘʨʭʽʪʝʢʪʫʨʦʶ ʤʽʩʪʘ ʯʠ ʥʘʚʽʪʴ ʦʢʨʝʤʠʭ 

ʤʽʢʨʦʨʘʡʦʥʽʚ (çʧʦʚʽʪʨʷʥʽ ʪʨʫʙʠè, ʣʦʢʘʣʴʥʘ ʪʫʨʙʫʣʝʥʪʥʽʩʪʴ ʪʦʱʦ). 

ɺʥʘʩʣʽʜʦʢ ʪʦʛʦ, ʱʦ ʢʦʞʥʝ ʧʦʪʫʞʥʝ ʜʞʝʨʝʣʦ ʚʠʢʠʜʽʚ ʬʘʢʪʠʯʥʦ ʻ 

ʦʙôʻʤʥʠʤ, ʘ ʥʝ ʪʦʯʢʦʚʠʤ, ʚʠʥʠʢʘʻ ʱʝ ʦʜʥʘ ʜʦʜʘʪʢʦʚʘ ʧʦʭʠʙʢʘ. ʉʧʨʘʚʘ ʚ 

ʪʦʤʫ, ʱʦ ʟ ʤʝʪʝʦʩʪʘʥʮʽʡ ʥʝʤʦʞʣʠʚʦ ʦʪʨʠʤʘʪʠ ʜʘʥʽ ʧʨʦ ʜʠʥʘʤʽʢʫ 

ʘʪʤʦʩʬʝʨʠ ʚ ʤʝʞʘʭ ʦʙôʻʤʥʦʛʦ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ. ʆʪʞʝ, ʧʨʠ ʟʥʘʯʥʽʡ 

ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʘʪʤʦʩʬʝʨʠ ʚ ʙʣʠʞʥʽʡ ʜʦ ʜʞʝʨʝʣʘ ʚʠʢʠʜʽʚ ʟʦʥʽ ʧʦʭʠʙʢʠ 

ʤʦʜʝʣʶʚʘʥʥʷ ʟʨʦʩʪʘʶʪʴ. ɯʩʥʫʶʯʠʤʠ ʤʝʪʦʜʘʤʠ ʽ ʟʘʩʦʙʘʤʠ ʮʶ ʧʦʭʠʙʢʫ 

ʥʝʤʦʞʣʠʚʦ ʥʽ ʟʤʝʥʰʠʪʠ, ʥʽ ʥʘʚʽʪʴ ʦʮʽʥʠʪʠ.  

ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʚʠʢʠʜʽʚ ʊɽʎ-5, ʊʨʠʧʽʣʴʩʴʢʦʾ ʊɽʉ, ʉʉɿ 

çɽʥʝʨʛʽʷè. ʈʦʟʰʠʨʝʥʥʷ ʤʽʩʴʢʦʾ ʟʘʙʫʜʦʚʠ ʧʨʠʚʝʣʦ ʜʦ ʪʦʛʦ, ʱʦ ʟʘ ʧʝʚʥʠʭ 

ʤʝʪʝʦʫʤʦʚ ʯʘʩʪʠʥʘ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ ʚʢʘʟʘʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ 

ʤʦʞʝ ʚʠʧʘʩʪʠ ʥʘ ʞʠʪʣʦʚʽ ʨʘʡʦʥʠ ʪʘ ʟʦʥʠ ʚʽʜʧʦʯʠʥʢʫ (ʊʨʠʧʽʣʴʩʴʢʘ ʊɽʉ), 

ʪʦʤʫ ʧʨʦʙʣʝʤʘ ʢʦʥʪʨʦʣʶ ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʤʽʩʴʢʦʛʦ ʧʦʚʽʪʨʷ ʧʦʪʨʝʙʫʻ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʧʨʠ ʚʠʙʦʨʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʙʘʟʠ. 

ɺ ʧʨʠʥʮʠʧʽ, ʟʤʝʥʰʠʪʠ ʚʢʘʟʘʥʽ ʧʦʭʠʙʢʠ ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʽʚ 

ʬʦʨʤʫʚʘʥʥʷ ʽ ʘʥʘʣʽʟʫ ʟʦʙʨʘʞʝʥʴ, ʩʝʨʝʜ ʷʢʠʭ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʥʘʣʝʞʠʪʴ 

ʢʦʤʧôʶʪʝʨʠʟʦʚʘʥʠʤ ʪʝʣʝʚʽʟʽʡʥʠʤ ʽʥʬʦʨʤʘʮʽʡʥʦ - ʚʠʤʽʨʶʚʘʣʴʥʠʤ 

ʩʠʩʪʝʤʘʤ.  

ʉʘʤʝ ʪʝʣʝʚʽʟʽʡʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʧʨʠ ʜʦʩʪʘʪʥʴʦʤʫ ʢʦʥʪʨʘʩʪʽ ʚʠʢʠʜʽʚ 

ʜʦʟʚʦʣʷʶʪʴ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʜʠʥʘʤʽʢʫ 

ʘʪʤʦʩʬʝʨʠ ʥʘ ʚʠʭʦʜʽ ʟ ʪʨʫʙʠ ʽ ʚʟʜʦʚʞ ʪʨʘʩʠ ʜʠʤʦʚʦʛʦ ʰʣʝʡʬʫ, ʤʦʞʫʪʴ 

ʟʘʙʝʟʧʝʯʠʪʠ ʟʤʝʥʰʝʥʥʷ ʚʢʘʟʘʥʠʭ ʧʦʭʠʙʦʢ ʤʦʜʝʣʶʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ 

ʪʝʣʝʚʽʟʽʡʥʘ ʚʠʤʽʨʶʚʘʣʴʥʘ ʩʠʩʪʝʤʘ, ʬʦʨʤʫʶʯʠ ʤʝʛʘʧʽʢʩʝʣʴʥʫ ʚʠʙʦʨʢʫ 

ʟʦʙʨʘʞʝʥʥʷ ʜʠʤʦʚʦʛʦ ʰʣʝʡʬʫ, ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʜʦʜʘʪʢʦʚʫ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʜʠʥʘʤʽʢʫ ʘʪʤʦʩʬʝʨʠ ʚ ʙʣʠʞʥʽʡ ʟʦʥʽ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ [6-8]. 
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3.4. ʅʘʫʢʦʚʽ ʰʢʦʣʠ ʽ ʥʘʫʢʦʚʽ ʥʘʧʨʷʤʠ ʢʘʬʝʜʨʠ  

 

ɺʽʪʯʠʟʥʷʥʘ ʥʘʫʢʦʚʘ ʰʢʦʣʘ ʧʝʨʩʧʝʢʪʠʚʥʠʭ  ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʬʦʨʤʫʚʘʣʘʩʷ ʚ ʅʊʋʋ çʂʇɯè ʚ ʝʧʦʭʫ 

ʢʦʥʚʝʨʩʽʡʥʦʾ ʧʝʨʝʦʨʽʻʥʪʘʮʽʾ ʜʦʩʣʽʜʞʝʥʴ ʽ ʨʦʟʨʦʙʦʢ ʥʘ ʧʦʪʨʝʙʠ 

ʥʝʚʽʡʩʴʢʦʚʠʭ ʛʘʣʫʟʝʡ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ, ʢʦʣʠ ʛʦʣʦʚʥʠʤʠ 

ʢʨʠʪʝʨʽʷʤʠ ʩʪʘʶʪʴ ʤʽʥʽʤʽʟʘʮʽʷ ʷʢ ʟʘʛʘʣʴʥʦʾ ʩʫʤʠ ʚʠʪʨʘʪ, ʪʘʢ ʽ ʟʤʝʥʰʝʥʥʷ 

ʘʞ ʜʦ ʧʦʚʥʦʾ ʚʽʜʩʫʪʥʦʩʪʽ ʚ ʢʘʣʝʥʜʘʨʥʠʭ ʧʣʘʥʘʭ ʅɼɼʂʈ ʚʠʪʨʘʪ ʥʘ 

ʜʦʩʣʽʜʥʠʮʴʢʦʤʫ ʝʪʘʧʽ,  ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʚʽʜ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʜʦ ʾʾ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʥʘʷʚʥʫ ʯʠ ʚ ʧʝʨʩʧʝʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ. 

ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʚʘʣʦʩʷ ʧʦʪʨʝʙ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚ 

ʷʢʠʭ ʽʩʥʫʶʯʽ ʟʘʩʦʙʠ  ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʚʞʝ ʥʝ ʟʘʙʝʟʧʝʯʫʚʘʣʠ 

ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ ʘʙʦ ʚʟʘʛʘʣʽ ʥʝ ʚʽʜʧʦʚʽʜʘʣʠ ʚʠʤʦʛʘʤ ʢʦʥʪʨʦʣʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʉʘʤʝ ʟ ʚʠʨʽʰʝʥʥʷ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʧʨʦʬ. ʇʦʨʻʚʘ 

ɺ.ɸ. ʧʨʠʢʣʘʜʥʠʭ ʧʽʨʦʤʝʪʨʠʯʥʠʭ ʟʘʜʘʯ ʥʘ ʉʣʦʚôʷʥʩʴʢʦʤʫ ʘʨʤʘʪʫʨʥʦ-

ʽʟʦʣʷʪʦʨʥʦʤʫ ʟʘʚʦʜʽ, ʃʴʚʽʚʩʴʢʦʤʫ ʽʟʦʣʷʪʦʨʥʦʤʫ ʟʘʚʦʜʽ, ɹʻʣʦʨʻʮʴʢʦʤʫ 

ʟʘʚʦʜʽ ʤʝʭʘʥʽʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʥʘ ʽʥʰʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʛʨʫʧʦʶ 

ʜʦʩʣʽʜʥʠʢʽʚ (ʚ ʩʢʣʘʜʽ ʷʢʦʾ ʙʫʣʠ ʪʘʢʦʞ ʩʪʫʜʝʥʪʠ ʅʊʋʋ çʂʇɯè) ʽ 

ʧʦʯʠʥʘʻʪʴʩʷ ʩʪʘʥʦʚʣʝʥʥʷ ʚʽʪʯʠʟʥʷʥʦʾ ʰʢʦʣʠ ʪʝʣʝʚʽʟʽʡʥʦʾ ʧʽʨʦʤʝʪʨʽʾ, ʷʢʘ ʟ 

ʯʘʩʦʤ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʯʠʩʪʦ ʧʽʨʦʤʝʪʨʠʯʥʠʭ ʟʘʜʘʯ ʽ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʚ 

ʥʘʫʢʦʚʫ ʰʢʦʣʫ ʧʝʨʩʧʝʢʪʠʚʥʠʭ  ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

ɺ ʘʢʪʠʚʽ ʥʘʫʢʦʚʦʾ ʰʢʦʣʠ ʫʩʧʽʰʥʝ ʚʠʢʦʥʘʥʥʷ ʜʝʩʷʪʢʽʚ ʅɼɼʂʈ, 

ʟʦʢʨʝʤʘ, ʫʯʘʩʪʴ ʫ ʧʨʦʝʢʪʽ çʈʦʟʨʦʙʢʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʩʥʦʚ 

ʦʜʝʨʞʘʥʥʷ ʫʥʽʢʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚ ʢʦʩʤʦʩʽ ʪʘ ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʘʧʘʨʘʪʫʨʠè ʚ ʨʘʤʢʘʭ ʅʘʮʽʦʥʘʣʴʥʦʾ ʢʦʩʤʽʯʥʦʾ ʧʨʦʛʨʘʤʠ 

ʋʢʨʘʾʥʠ çʄʽʞʥʘʨʦʜʥʘ ʦʨʙʽʪʘʣʴʥʘ ʩʪʘʥʮʽʷ-2è, ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʷʢʦʛʦ ʚ 

ɯʥʩʪʠʪʫʪʽ ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ ʽʤ. ɭ.ʆ. ʇʘʪʦʥʘ ʅɸʅ ʋʢʨʘʾʥʠ (ʪʘʢʦʞ ʟʘ 

ʫʯʘʩʪʶ ʩʪʫʜʝʥʪʽʚ ʅʊʋʋ çʂʇɯè) ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʽ ʟʘʧʘʪʝʥʪʦʚʘʥʘ ʫʥʽʢʘʣʴʥʘ 

ʪʝʭʥʦʣʦʛʽʷ ʟʦʥʥʦʾ ʧʣʘʚʢʠ ʚ ʫʤʦʚʘʭ ʤʽʢʨʦʛʨʘʚʽʪʘʮʽʾ  [2].  

ɺ ʟʘʛʘʣʴʥʦʤʫ ʧʣʘʥʽ ʥʘʫʢʦʚʦʶ ʰʢʦʣʦʶ ʢʘʬʝʜʨʠ ʥʘʫʢʦʚʠʭ, 

ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʘʥʘʣʽʪʠʯʥʠʭ ʧʨʠʣʘʜʽʚ ʽ ʩʠʩʪʝʤ ʨʦʟʨʦʙʣʝʥʽ ʪʝʦʨʽʷ  ʪʘ 

ʢʦʥʮʝʧʮʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʣʝʚʽʟʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦ ï ʚʠʤʽʨʶʚʘʣʴʥʦʾ 

ʪʝʭʥʽʢʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ, ʜʠʥʘʤʽʯʥʠʭ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʰʠʨʦʢʦʛʦ ʢʣʘʩʫ ʦʙôʻʢʪʽʚ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 



 

49 

ʅʘʫʢʦʚʠʡ ʢʦʣʝʢʪʠʚ ʢʘʬʝʜʨʠ ʤʘʻ ʚʝʣʠʢʠʡ ʜʦʩʚʽʜ ʪʘ  ʟʥʘʯʥʠʡ 

ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʨʘʤʦʢ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʉʝʨʝʜ ʩʪʘʣʠʭ 

ʥʘʫʢʦʚʠʭ ʩʢʣʘʜʦʚʠʭ ʥʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ ʪʘʢʽ ʥʘʫʢʦʚʽ ʥʘʧʨʷʤʠ.  

ɺ 2010 ʨ. ʚ ʨʘʤʢʘʭ ʥʘʫʢʦʚʦʾ ʰʢʦʣʠ ʬʦʨʤʫʻʪʴʩʷ ʥʦʚʠʡ ʥʘʧʨʷʤð

ʩʝʥʩʦʨʥʦʾ ʪʝʭʥʽʢʠ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʽʥʛʫ, 

ʟʘʩʥʦʚʥʠʢʦʤ ʷʢʦʛʦ ʻ ɿʘʩʣʫʞʝʥʠʡ  ʚʠʥʘʭʽʜʥʠʢ ʋʢʨʘʾʥʠ, ʃʘʫʨʝʘʪ ɼʝʨʞʘʚʥʦʾ 

ʧʨʝʤʽʾ ʋʢʨʘʾʥʠ, ʜ.ʪ.ʥ., ʧʨʦʬ. ʄʘʩʣʦʚ ɺ.ʇ. ɿʘ ʥʘʩʪʫʧʥʽ 5 ʨʦʢʽʚ ʧʽʜ 

ʢʝʨʽʚʥʠʮʪʚʦʤ ʧʨʦʬ. ɺ.ʇ. ʄʘʩʣʦʚʘ ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʚʦʨʝʥʦ ʩʝʥʩʦʨʥʠʡ ʧʨʠʣʘʜ ʥʘ ʦʩʥʦʚʽ 

ʷʚʠʱʘ ʧʦʚʝʨʭʥʝʚʦʛʦ ʧʣʘʟʤʦʥʥʦʛʦ ʨʝʟʦʥʘʥʩʫ, ʩʪʚʦʨʝʥʦ ʪʝʨʤʦʛʨʘʬʽʯʥʫ  

ʤʦʜʝʣʴ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʩʦʣʴʦʚʠʭ ʨʦʟʯʠʥʽʚ ʫ ʚʦʜʦʡʤʠʱʘʭ, ʪʘ 

ʤʝʪʦʜʦʣʦʛʽʶ ʪʝʨʤʦʛʨʘʬʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʩʦʥʷʯʥʠʭ ʙʘʪʘʨʝʡ ʪʘ ʧʨʝʮʠʟʽʡʥʠʭ 

ʩʝʥʩʦʨʽʚ. 

ɺʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʥʘʫʢʦʚʦʾ ʰʢʦʣʠ ʧʝʨʩʧʝʢʪʠʚʥʠʭ  ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʨʦʟʨʦʙʢʘ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦï

ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʠʤ ʢʝʨʫʻ ɿʘʩʣʫʞʝʥʠʡ  

ʚʠʥʘʭʽʜʥʠʢ ʋʢʨʘʾʥʠ, ʚʦʣʦʜʘʨ ɿʦʣʦʪʦʾ ʤʝʜʘʣʽ ɺʩʝʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʧʨʠ ʆʆʅ ʢ.ʪ.ʥ., ʜʦʮ. ʇʨʠʤʽʩʴʢʠʡ ɺ.ʇ. ɺ ʨʘʤʢʘʭ 

ʮʴʦʛʦ ʥʘʧʨʷʤʫ ʧʨʦʚʘʜʠʪʴʩʷ ʘʢʪʠʚʥʘ ʨʦʙʦʪʘ ʧʦ ʩʪʚʦʨʝʥʥʶ ʧʨʠʣʘʜʽʚ ʜʣʷ 

ʢʦʥʪʨʦʣʶ ʛʦʣʦʚʥʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʘʪʤʦʩʬʝʨʠ: NO, NO2, SO2, O3, CO, CO2, 

NH3, CH4, H2S, ʚʠʢʠʜʽʚ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʘ ʪʘʢʦʞ ʥʦʚʦʛʦ ʢʣʘʩʫ 

ʛʘʟʦʘʥʘʣʽʪʠʯʥʠʭ ʧʨʠʣʘʜʽʚïʙʘʛʘʪʦʢʘʥʘʣʴʥʠʭ ʛʘʟʦʘʥʘʣʽʪʠʯʥʠʭ ʩʠʩʪʝʤ. ʇʽʜ 

ʢʝʨʽʚʥʠʮʪʚʦʤ ʢ.ʪ.ʥ., ʜʦʮ.. ɼʘʰʢʦʚʩʴʢʦʛʦ ʆ.ɸ. ʬʘʭʽʚʮʷʤʠ ʅɼɯ ʘʥʘʣʽʪʠʯʥʦʛʦ 

ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ ʟʘ ʫʯʘʩʪʶ ʥʘʫʢʦʚʮʽʚ ʢʘʬʝʜʨʠ ʥʘʫʢʦʚʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ 

ʘʥʘʣʽʪʠʯʥʠʭ ʧʨʠʣʘʜʽʚ ʽ ʩʠʩʪʝʤ (ʢ. ʭ. ʥ., ʜʦʮ. ʄʦʰʢʦʚʩʴʢʦʾ ʃ.ʊ, ʢ. ʪ. ʥ., ʢ. ʪ. 

ʥ., ʜʦʮ. ʄʘʡʩʪʨʝʥʢʘ ɺ.ʄ.) ʨʦʟʨʦʙʣʝʥʽ, ʟʘʭʠʱʝʥʽ ʧʘʪʝʥʪʘʤʠ ʋʢʨʘʾʥʠ ʽ 

ʩʝʨʽʡʥʦ ʚʠʧʫʩʢʘʶʪʴʩʷ ʧʨʠʣʘʜʠ ʜʣʷ ʢʦʥʪʨʦʣʶ ʛʦʣʦʚʥʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ 

ʘʪʤʦʩʬʝʨʠ: NO, NO2, SO2, O3, CO, CO2, NH3, CH4, H2S, ʟʦʢʨʝʤʘ, 

ʘʚʪʦʤʘʪʠʯʥʠʡ ʧʝʨʝʥʦʩʥʠʡ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʡ ʛʘʟʦʘʥʘʣʽʟʘʪʦʨ 603 ʕʍ 01-

3ʄ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʚʽʪʨʷ ʚʟʜʦʚʞ ʘʚʪʦʤʘʛʽʩʪʨʘʣʝʡ, ʥʘ 

ʧʨʦʤʠʩʣʦʚʠʭ ʤʘʡʜʘʥʯʠʢʘʭ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʜʽʣʷʥʢʘʭ (ʨʠʩ.3.4). 

ʅʘʫʢʦʚʦʶ ʰʢʦʣʦʶ ʢ.ʪ.ʥ., ʜʦʮ. ʇʨʠʤʽʩʴʢʦʛʦ ɺ.ʇ. ʥʘ ʟʘʤʦʚʣʝʥʥʷ ʄʅʉ 

ʋʢʨʘʾʥʠ ʪʘ ʂʠʾʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʜʝʨʞʘʚʥʦʾ ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʩʪʚʦʨʝʥʘ ʤʦʙʽʣʴʥʘ 

ʣʘʙʦʨʘʪʦʨʽʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʷʢʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʝʢʩʧʨʝʩ-ʘʥʘʣʽʟʫ 

ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʝʛʘʧʦʣʽʩʘ (ʨʠʩ.3.5). 

ʉʪʘʥʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʢʦʥʪʨʦʣʴ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ʢʦʥʪʨʦʣʴ 
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ʧʘʨʘʤʝʪʨʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʠ ʚ ʨ. ɼʥʽʧʨʦ ʽ ʽʥʰʠʭ ʚʦʜʦʡʤʘʭ, ʢʦʥʪʨʦʣʴ 

ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ, ʨʘʜʽʘʮʽʡʥʠʡ ʢʦʥʪʨʦʣʴ ʜʦʚʢʽʣʣʷ ʪʦʱʦ. 

 

   

ʈʠʩʫʥʦʢ 3.4-ɹʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʡ 

ʛʘʟʦʘʥʘʣʽʟʘʪʦʨ 603ʕʍ01-3ʄ 

 

ʈʠʩʫʥʦʢ 3.5-ʃʘʙʦʨʘʪʦʨʽʷ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ 

 

ɼʦʮ. ʇʨʠʤʽʩʴʢʠʡ ɺ.ʇ. ʢʝʨʫʻ ʧʽʜʛʦʪʦʚʢʦʶ ʘʩʧʽʨʘʥʪʽʚ, ʟ ʷʢʠʤʠ 

ʥʝʦʜʥʦʨʘʟʦʚʦ ʚʠʾʟʜʠʚ ʥʘ ʤʽʩʮʷ ʝʢʦʣʦʛʽʯʥʠʭ ʢʘʪʘʩʪʨʦʬ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʪʘ 

ʜʝʨʞʘʚʥʦʛʦ ʤʘʩʰʪʘʙʽʚ ʫ ʚʽʜʨʷʜʞʝʥʥʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʟʦʢʨʝʤʘ ʚ 2015 ʨ. ʥʘ ʧʦʞʝʞʽ ʚ ʏʦʨʥʦʙʠʣʴʩʴʢʽʡ ʟʦʥʽ ʪʘ ʥʘ 

ɹʈʉʄ-ʅʘʬʪʘ.  

ɿʜʦʙʫʪʢʠ ʥʘʫʢʦʚʦʾ ʰʢʦʣʠ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʚ 

ʧʨʦʤʠʩʣʦʚʠʭ ʪʝʭʥʦʣʦʛʽʷʭ, ʫ ʚʽʡʩʴʢʦʚʽʡ ʩʧʨʘʚʽ, ʚ ʘʩʪʨʦʥʦʤʽʾ, ʚ ʤʝʜʠʯʥʽʡ 

ʜʽʘʛʥʦʩʪʠʮʽ, ʥʘ ʪʨʘʥʩʧʦʨʪʽ, ʚ ʙʽʦʪʝʭʥʦʣʦʛʽʾ,  ʚ ʤʽʢʨʦʝʣʝʢʪʨʦʥʽʮʽ, ʚ ʟʘʜʘʯʘʭ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʦʱʦ. 

ʆʪʨʠʤʘʥʽ ʥʘʫʢʦʚʠʤʠ ʰʢʦʣʘʤʠ ʨʝʟʫʣʴʪʘʪʠ ʟʘʙʝʟʧʝʯʠʣʠ ʩʪʚʦʨʝʥʥʷ ʥʘ 

ʢʘʬʝʜʨʽ ʥʘʫʢʦʚʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʘʥʘʣʽʪʠʯʥʠʭ ʧʨʠʣʘʜʽʚ ʽ ʩʠʩʪʝʤ 

ʫʥʽʢʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʇʦ-ʧʝʨʰʝ, ʥʘ ʢʘʬʝʜʨʽ ʩʪʚʦʨʝʥʘ ʻʜʠʥʘ ʥʘ ʩʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ 

ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʘ ʣʘʙʦʨʘʪʦʨʽʷ ʪʝʣʝʚʽʟʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦ ï ʚʠʤʽʨʶʚʘʣʴʥʦʾ 

ʪʝʭʥʽʢʠ ʟ ʧʦʚʥʠʤ ʮʠʢʣʦʤ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʥʽʢʘʣʴʥʠʭ ʽ 

ʚʠʩʦʢʦʪʦʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴðʚʽʜ ʩʫʯʘʩʥʠʭ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ 

ʚʠʤʽʨʶʚʘʥʥʷ ʜʦ ʥʘʣʝʞʥʦʛʦ ʤʝʪʨʦʣʦʛʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʥʘ ʙʘʟʽ ʷʢʦʾ 

ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʪʘ ʘʩʧʽʨʘʥʪʠ ʧʨʦʚʦʜʷʪʴ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʩʪʫʜʝʥʪʠ 

ʚʠʢʦʥʫʶʪʴ ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ (ʨʠʩ.3.6). 
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ɿʘ ʫʯʘʩʪʶ ʩʪʫʜʝʥʪʽʚ ʥʘ ʢʘʬʝʜʨʽ ʩʪʚʦʨʝʥʠʡ ʢʘʙʽʥʝʪ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʷʢʠʡ ʟʜʽʡʩʥʠʚ ʽʥʪʝʛʨʘʮʽʶ ʢʘʬʝʜʨʠ ʚ ʤʝʨʝʞʫ ɯʥʪʝʨʥʝʪ IPv6 

(ʨʠʩ.3.7), ʨʦʟʨʦʙʣʝʥʽ ʪʘ ʟʘʭʠʱʝʥʽ ʧʘʪʝʥʪʘʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦ ï ʚʠʤʽʨʶʚʘʣʴʥʽ 

ʟʘʩʦʙʠ ʜʣʷ ʝʢʩʧʨʝʩ - ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʤʦʣʦʢʘ ʪʘ ʤôʷʩʦʧʨʦʜʫʢʪʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʧʨʘʢʪʠʢʫʤʽ ʢʘʬʝʜʨʠ ʪʘ  ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ 

ʄʫʟʝʾ ʅʊʋʋ çʂʇɯè. 

 

  

ʈʠʩʫʥʦʢ 3.6 - ɿʘʥʷʪʪʷ ʚ ʣʘʙʦʨʘʪʦʨʽʾ 

ʽʥʬʦʨʤʘʮʽʡʥʦ ï ʚʠʤʽʨʶʚʘʣʴʥʦʾ 

 ʪʝʭʥʽʢʠ 

ʈʠʩʫʥʦʢ 3.7 ï ʊʚʦʨʮʽ 

ʢʘʙʽʥʝʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ (IPv6) 

 

ʇʦ-ʜʨʫʛʝ, ʚʧʝʨʰʝ ʚ ʋʢʨʘʾʥʽ ʥʘ ʢʘʬʝʜʨʽ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ 

ʚʧʨʦʚʘʜʞʝʥʦ 3 ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʣʘʜʫ ʥʘ ʦʩʥʦʚʽ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʧʣʘʟʤʦʥʥʦʛʦ ʨʝʟʦʥʘʥʩʫ. 

ʇʦ-ʪʨʝʪʻ, ʥʘ ʢʘʬʝʜʨʽ ʩʪʚʦʨʝʥʘ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʘ ʣʘʙʦʨʘʪʦʨʽʷ 

ʘʥʘʣʽʪʠʯʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʠʣʘʜʽʚ, ʦʙʣʘʜʥʘʥʘ ʥʘʡʩʫʯʘʩʥʽʰʠʤʠ 

ʟʘʩʦʙʘʤʠ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ, ʘ ʥʘ ʟʘʤʦʚʣʝʥʥʷ ʄʅʉ 

ʋʢʨʘʾʥʠ ʩʪʚʦʨʝʥʘ ʻʜʠʥʘ ʚ ʋʢʨʘʾʥʽ ʤʦʙʽʣʴʥʘ ʣʘʙʦʨʘʪʦʨʽʷ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶ, ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʝʢʩʧʨʝʩ-ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʤʝʛʘʧʦʣʽʩʘ, ʟ ʷʢʦʶ ʩʪʫʜʝʥʪʠ ʢʘʬʝʜʨʠ ʦʟʥʘʡʦʤʣʶʶʪʴʩʷ ʧʽʜ ʯʘʩ ʚʠʨʦʙʥʠʯʦʾ 

ʧʨʘʢʪʠʢʠ. 

ʅʘʫʢʦʚʘ ʨʦʙʦʪʘ ʥʘ ʢʘʬʝʜʨʽ ʧʝʨʝʜʙʘʯʘʻ ʟʘʣʫʯʝʥʥʷ ʩʪʫʜʝʥʪʽʚ, 

ʘʩʧʽʨʘʥʪʽʚ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʟʜʦʙʫʚʘʯʽʚ ʜʦ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ 

ʩʧʨʠʷʻ ʧʽʜʛʦʪʦʚʮʽ ʢʘʥʜʠʜʘʪʽʚ ʪʘ ʜʦʢʪʦʨʽʚ ʥʘʫʢ. ɿʦʢʨʝʤʘ, ʚ ʨʘʤʢʘʭ ʋʛʦʜʠ 
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ʧʨʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʤʽʞ ʬʽʨʤʦʶ Impex HighTech GmbH (ʅʽʤʝʯʯʠʥʘ) ʽ 

ʢʘʬʝʜʨʦʶ ʥʘʫʢʦʚʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʘʥʘʣʽʪʠʯʥʠʭ ʧʨʠʣʘʜʽʚ ʽ ʩʠʩʪʝʤ 

ʧʨʦʚʘʜʷʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʾ ʙʘʟʠ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʢʦʥʘʥʠʭ ʟʘ ʮʽʻʶ 

ʪʝʤʘʪʠʢʦʶ ʟ ʫʯʘʩʪʶ ʩʪʫʜʝʥʪʽʚ ɯ.ɺ. ʉʪʘʨʯʝʥʢʦʚʘ, ɸʨ. ʉ.ʐʠʣʦ, ɸʥ. ʉ.ʐʠʣʦ, 

ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ 2013 ʨ. ʥʘ 3-ʫ ɺʩʝʫʢʨʘʾʥʩʴʢʦʤʫ ʟôʾʟʜʽ ʝʢʦʣʦʛʽʚ 

(ʨʠʩ.3.8).  

 

  

ʈʠʩʫʥʦʢ 3.8ïʄʘʛʽʩʪʨʘʥʪʠ ɸʨʪʝʤ ʐʠʣʦ ʪʘ ɸʥʪʦʥ ʐʠʣʦ 

ʧʨʦʚʦʜʷʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʾ ʙʘʟʠ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ; ʘ) ʚ ʋʢʨʘʾʥʽ, ʙ) ʚ ʅʽʤʝʯʯʠʥʽ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ ʪʘ ʟʘʚʜʘʥʥ ̫

1. ɺ ʯʦʤʫ ʧʦʣʷʛʘʻ ʦʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʥʘʫʢʠ? 

3. ɼʘʡʪʝ ʚʠʟʥʘʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

4. ʇʦʷʩʥʽʪʴ ʨʽʟʥʠʮʶ ʤʽʞ ʽʩʪʠʥʥʠʤ ʪʘ ʜʽʡʩʥʠʤ ʟʥʘʯʝʥʥʷʤʠ ʬʽʟʠʯʥʦʾ 

ʚʝʣʠʯʠʥʠ. 

5. ʑʦ ʪʘʢʝ ʟʘʩʽʙ ʚʠʤʽʨʶʚʘʥʥʷ? 

6. ʅʘʚʝʜʽʪʴ ʧʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʣʝʚʽʟʽʡʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ ï 

ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʪʘ ʚ ʪʝʭʥʦʣʦʛʽʯʥʽʡ 

ʧʨʘʢʪʠʮʽ. 

7. ɼʣʷ ʯʦʛʦ ʧʨʠʟʥʘʯʝʥʘ ʤʦʙʽʣʴʥʘ ʣʘʙʦʨʘʪʦʨʽʷ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶ? 

8.  ʇʦʷʩʥʽʪʴ ʪʝʨʤʽʥ ʪʝʣʝʚʽʟʽʡʥʠʡ ʧʽʨʦʤʝʪʨ. 

9. ʇʦʷʩʥʽʪʴ ʪʝʨʤʽʥ ʪʝʣʝʚʽʟʽʡʥʠʡ ʤʽʢʨʦʩʢʦʧ. 
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ʈʆɿɼɯʃ 4 ɸʅɸʃɯʊʀʏʅɯ ʇʈʀʃɸɼʀ ʊɸ ɯʅʌʆʈʄɸʎɯʁʅʆ- 

ɺʀʄɯʈʖɺɸʃʔʅɯ ʉʀʉʊɽʄʀ 

4.1 ɿʘʛʘʣʴʥʽ ʧʦʥʷʪʪʷ 

ɸʥʘʣʽʟ ʧʘʨʘʤʝʪʨʽʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʨʝʯʦʚʠʥ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ-ʘʥʘʣʽʪʠʯʥʠʭ ʧʨʠʣʘʜʽʚ (ɸʇ), 

ʩʝʨʝʜ ʷʢʠʭ ʨʦʟʨʽʟʥʷʶʪʴ ʘʥʘʣʽʟʘʪʦʨʠ (ʘʚʪʦʤʘʪʠʯʥʽ ʪʘ ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʽ), ʘ 

ʪʘʢʦʞ ʽʥʜʠʢʘʪʦʨʠ. 

ɸʥʘʣʽʟʘʪʦʨ-ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʧʨʠʣʘʜ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʘʥʘʣʽʟʫ ʩʢʣʘʜʫ 

ʘʙʦ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʝʯʦʚʠʥʠ, ʷʢʘ ʘʥʘʣʽʟʫʻʪʴʩʷ. 

ɸʚʪʦʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟʘʪʦʨ-ʟʘʩʽʙ ʚʠʤʽʨʶʚʘʥʥʷ, ʚ ʷʢʦʤʫ ʚʩʽ ʦʧʝʨʘʮʽʾ 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ (ʚʽʜʙʽʨ ʧʨʦʙʠ, ʾʾ ʘʥʘʣʽʟ, ʬʽʢʩʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʘʥʘʣʽʟʫ ʽ ʫʪʠʣʽʟʘʮʽʷ ʧʨʦʙʠ, ʱʦ ʧʨʦʡʰʣʘ ʘʥʘʣʽʟ). 

ʅʘʧʽʚʘʚʪʦʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟʘʪʦʨ-ʟʘʩʽʙ ʚʠʤʽʨʶʚʘʥʥʷ, ʚ ʷʢʦʤʫ 

ʘʚʪʦʤʘʪʠʯʥʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʦʧʝʨʘʮʽʡ ʘʥʘʣʽʟʫ (ʥʘʧʨʠʢʣʘʜ, ʥʝ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʦʧʝʨʘʮʽʾ ʚʚʦʜʫ ʽ ʚʠʚʦʜʫ ʧʨʦʙʠ). 

ɯʥʜʠʢʘʪʦʨ (ʚʠʟʥʘʯʥʠʢ, ʩʠʛʥʘʣʽʟʘʪʦʨ) ð ʘʥʘʣʽʟʘʪʦʨ, ʱʦ ʚʠʨʦʙʣʷʻ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʷʢʽʩʥʠʡ ʩʢʣʘʜ ʨʝʯʦʚʠʥʠ, ʷʢʘ ʘʥʘʣʽʟʫʻʪʴʩʷ (ʥʘʧʨʠʢʣʘʜ, ʧʨʦ 

ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʜʝʷʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ; ʧʨʦ ʜʦʩʷʛʥʝʥʥʷ ʧʝʚʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʝʯʦʚʠʥʠ). 

ɺ ʘʥʘʣʽʪʠʯʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʠʣʘʜʘʭ ʽ ʩʠʩʪʝʤʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯ-̔ʟʘʩʦʙʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ 

ʚʠʨʦʙʣʝʥʥʷ ʩʠʛʥʘʣʫ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʬʦʨʤʽ, ʷʢʘ ʟʨʫʯʥʘ ʜʣʷ 

ʧʝʨʝʜʘʯʽ, ʧʦʜʘʣʴʰʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʦʙʨʦʙʢʠ ʽ (ʘʙʦ) ʟʙʝʨʽʛʘʥʥʷ. 

ʇʝʨʚʠʥʥʠʡ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ (ʇɺʇ)ïʚʠʤʽʨʶʚʘʣʴʥʠʡ 

ʧʝʨʝʪʚʦʨʶʚʘʯ, ʜʦ ʷʢʦʛʦ ʧʽʜʚʝʜʝʥʘ ʚʝʣʠʯʠʥʘ, ʱʦ ʚʠʤʽʨʶʻʪʴʩʷ (ʧʝʨʰʠʡ ʚ 

ʚʠʤʽʨʶʚʘʣʴʥʦʤʫ ʢʦʣʽ). 

ɺʪʦʨʠʥʥʠʡ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ (ɺɺʇ)-ʚʠʤʽʨʶʚʘʣʴʥʠʡ 

ʧʝʨʝʪʚʦʨʶʚʘʯ, ʱʦ ʩʪʦʾʪʴ ʚ ʚʠʤʽʨʶʚʘʣʴʥʦʤʫ ʢʦʣʽ ʟʘ ʇɺʇ. 

ɿʨʘʟʢʦʚʠʡ ʟʘʩʽʙ ʚʠʤʽʨʶʚʘʥʥʷ (ɿɿɺ)-ʤʽʨʘ, ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʧʨʠʣʘʜ, 

ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʚʽʨʢʠ ʧʦ ʥʴʦʤʫ 

ʽʥʰʠʭ (ʷʢ ʨʦʙʦʯʠʭ, ʪʘʢ ʽ ʟʨʘʟʢʦʚʠʭ ʤʝʥʰʦʾ ʪʦʯʥʦʩʪʽ) ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʽ 

ʟʘʪʚʝʨʜʞʝʥʠʡ ʷʢ ʟʨʘʟʢʦʚʠʡ. 

ɺʠʤʽʨʶʚʘʣʴʥʘ ʘʥʘʣʽʪʠʯʥʘ ʩʠʩʪʝʤʘ (ɺɸʉ)-ʩʫʢʫʧʥʽʩʪʴ ʟʘʩʦʙʽʚ 

ʚʠʤʽʨʶʚʘʥʥʷ (ʤʽʨ, ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ ʧʨʠʣʘʜʽʚ, ʚʠʤʽʨʶʚʘʣʴʥʠʭ 

ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ) ʽ ʜʦʧʦʤʽʞʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʟôʻʜʥʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʢʘʥʘʣʘʤʠ 
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ʟʚôʷʟʢʫ, ʱʦ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʚʠʨʦʙʣʝʥʥʷ ʩʠʛʥʘʣʫ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʚ ʬʦʨʤʽ, ʷʢʘ ʟʨʫʯʥʘ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ, ʧʝʨʝʜʘʯʽ ʽ (ʘʙʦ) 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʘʚʪʦʤʘʪʠʯʥʠʭ ʩʠʩʪʝʤʘʭ ʢʝʨʫʚʘʥʥʷ. ɺɸʉ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʽ ʚ 

ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʫʩʪʘʥʦʚʘʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ. 

ʇʨʠʣʘʜʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʘʥʘʣʽʟʫ ʛʘʟʦʧʦʜʽʙʥʠʭ ʩʝʨʝʜʦʚʠʱ-

ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʠ ð ʻ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʦʶ ʛʨʫʧʦʶ ʘʥʘʣʽʟʘʪʦʨʽʚ, ʚʦʥʠ 

ʧʝʨʰʠʤʠ ʩʪʘʣʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ ʢʦʥʪʨʦʣʶ ʛʦʨʽʥʥʷ ʚ ʧʨʦʤʠʩʣʦʚʠʭ 

ʢʦʪʣʘʭ. 

ɹʽʥʘʨʥʘ ʩʫʤʽʰ ð ʩʫʤʽʰ ʛʘʟʽʚ, ʘʙʦ ʨʽʜʠʥ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 2-ʭ 

ʢʦʤʧʦʥʝʥʪʽʚ. ɸʥʘʣʽʟ ʙʽʥʘʨʥʦʾ ʩʫʤʽʰʽ ʤʦʞʣʠʚʠʡ ʟʘ ʫʤʦʚ, ʱʦ ʢʦʤʧʦʥʝʥʪʠ ʾʾ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʠʥ ʚʽʜ ʜʨʫʛʦʛʦ ʷʢʠʤʠ-ʥʝʙʫʜʴ ʬʽʟʠʯʥʠʤʠ ʘʙʦ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ɹʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʘ ʩʫʤʽʰ-ʩʫʤʽʰ ʛʘʟʽʚ ʘʙʦ ʨʽʜʠʥ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 

3-ʭ ʽ ʙʽʣʴʰʝ ʢʦʤʧʦʥʝʥʪʽʚ. 

ʇʩʝʚʜʦʙʽʥʘʨʥʘ ʩʫʤʽʰ-ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʘ ʩʫʤʽʰ, ʚ ʷʢʽʡ ʥʘʷʚʥʽ 

ʢʦʤʧʦʥʝʥʪʠ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʧʦ ʬʽʟʠʯʥʠʤ ʘʙʦ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤ 

ʚʣʘʩʪʠʚʦʩʪʷʤ ʚʽʜ ʢʦʤʧʦʥʝʥʪʘ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ. ɸʥʘʣʽʟ ʧʩʝʚʜʦʙʽʥʘʨʥʦʾ 

ʩʫʤʽʰʽ ʘʥʘʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟʫ ʙʽʥʘʨʥʦʾ ʩʫʤʽʰʽ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʬʽʟʠʯʥʽ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʽ ʭʽʤʽʯʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ. 

ʌʽʟʠʯʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʤʽʨʶʚʘʥʥʽ ʬʽʟʠʯʥʠʭ ʚʝʣʠʯʠʥ, 

ʷʢʽ ʧʨʠʪʘʤʘʥʥʽ ʨʝʯʦʚʠʥʽ, ʱʦ ʘʥʘʣʽʟʫʻʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʚʠʤʽʨʶʚʘʥʥʷ 

ʛʫʩʪʠʥʠ, ʚôʷʟʢʦʩʪʽ, ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ, ʤʘʛʥʽʪʥʦʾ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ, 

ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ, ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʛʣʠʥʘʥʥʷ ʪʦʱʦ. 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʭʽʤʽʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʥʷʭ ʨʝʯʦʚʠʥʠ ʽ 

ʚʠʤʽʨʶʚʘʥʥʽ ʬʽʟʠʯʥʠʭ ʚʝʣʠʯʠʥ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʮʽ ʧʝʨʝʪʚʦʨʝʥʥʷ, 

ʥʘʧʨʠʢʣʘʜ, ʪʝʤʧʝʨʘʪʫʨʠ ʘʙʦ ʧʦʪʦʢʫ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʽ ʪ.ʧ. 

ʍʽʤʽʯʥʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʭʽʤʽʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʥʷʭ ʽ ʚʠʤʽʨʶʚʘʥʥʽ ʩʢʣʘʜʫ 

ʨʝʯʦʚʠʥ (ʢʽʣʴʢʽʩʥʠʡ ʘʥʘʣʽʟ), ʘʙʦ ʦʪʨʠʤʘʥʥʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʪʝ, ʟ ʷʢʠʭ 

ʨʝʯʦʚʠʥ ʩʢʣʘʜʘʻʪʴʩʷ ʦʙôʻʢʪ, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ (ʷʢʽʩʥʠʡ ʘʥʘʣʽʟ). 

ʗʢʽʩʥʠʡ ʩʢʣʘʜ ʩʫʤʽʰʽ ʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʝ, ʷʢʽ ʢʦʤʧʦʥʝʥʪʠ ʚʭʦʜʷʪʴ 

ʚ ʩʫʤʽʰ. ʂʽʣʴʢʽʩʥʠʡ ʩʢʣʘʜ ʩʫʤʽʰʽ-ʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʽʣʴʢʽʩʪʴ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʚ ʩʫʤʽʰ. ʂʽʣʴʢʽʩʥʠʡ ʩʢʣʘʜ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ (ʚʤʽʩʪʦʤ) ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʂʦʥʮʝʥʪʨʘʮʽʷ-ʟʥʘʯʝʥʥʷ, 



 

55 

ʷʢʝ ʧʦʢʘʟʫʻ ʚʽʜʥʦʩʥʫ ʢʽʣʴʢʽʩʪʴ ʚʠʟʥʘʯʘʻʤʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʩʫʤʽʰʽ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʤʘʩʦʚʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʉm, ʦʙôʻʤʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʉ ʽ ʤʦʣʴʥʫ 

ʢʦʥʮʝʥʪʨʘʮʽʶ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʤʘʩʠ, ʦʙ'ʻʤʫ, ʘʙʦ ʢʽʣʴʢʦʩʪʽ 

ʨʝʯʦʚʠʥʠ ʜʘʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʘʩʠ, ʦʙôʻʤʫ ʘʙʦ ʢʽʣʴʢʦʩʪʽ 

ʨʝʯʦʚʠʥʠ ʚʩʽʻʾ ʩʫʤʽʰʽ. 

ʄʘʩʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʘʜʘʻʪʴʩʷ ʯʠʩʣʦʤ ʛʨʘʤʽʚ ʨʝʯʦʚʠʥʠ ʚ 1ʣ, ʯʠʩʣʦʤ 

ʛʨʘʤʽʚ ʨʝʯʦʚʠʥʠ ʚ 1ʤ3, ʯʠʩʣʦʤ ʤʽʣʽʛʨʘʤʽʚ ʨʝʯʦʚʠʥʠ ʚ 1ʣ, ʘʙʦ ʚ 1ʤ3, ʯʠʩʣʦʤ 

ʛʨʘʤʽʚ ʨʝʯʦʚʠʥʠ ʚ 100ʛ ʩʫʤʽʰʽ. 

ʆʙôʻʤʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʘʜʘʻʪʴʩʷ ʯʠʩʣʦʤ ʤʽʣʽʣʽʪʨʽʚ ʨʝʯʦʚʠʥʠ ʚ 100 ʤʣ 

ʩʫʤʽʰʽ, ʯʠʩʣʦʤ ʤʽʣʽʣʽʪʨʽʚ ʨʝʯʦʚʠʥʠ ʚ 1ʣ, ʯʠʩʣʦʤ ʤʽʣʽʣʽʪʨʽʚ ʨʝʯʦʚʠʥʠ ʚ 1ʤ3. 

ʄʘʣʽ ʦʙôʻʤʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʜʘʶʪʴʩʷ ʚ ppm (parts per million)-ʤʽʣʴʡʦʥʥʽ 
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ʈʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘʚʞʜʠ ʤʽʩʪʠʪʴ ʧʦʭʠʙʢʠ-ʤʝʪʦʜʠʯʥʫ ʪʘ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʫ. 

ʄʝʪʦʜʠʯʥʘ ʧʦʭʠʙʢʘ-ʩʢʣʘʜʦʚʘ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʱʦ ʟʫʤʦʚʣʝʥʘ 

ʥʝʘʜʝʢʚʘʪʥʽʩʪʶ ʦʙôʻʢʪʘ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʡʦʛʦ ʤʦʜʝʣʽ, ʧʨʠʡʥʷʪʦʶ ʧʨʠ 

ʚʠʤʽʨʶʚʘʥʥʽ. ʄʝʪʦʜʠʯʥʘ ʧʦʭʠʙʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝʜʦʩʢʦʥʘʣʽʩʪʶ ʤʝʪʦʜʫ 

ʚʠʤʽʨʶʚʘʥʥʷ, ʷʢʠʡ ʧʦʢʣʘʜʝʥʦ ʚ ʦʩʥʦʚʫ ʨʦʙʦʪʠ ɸʇ. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʫʤʦʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʦʭʠʙʢʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ 

ʦʩʥʦʚʥʫ ʽ ʜʦʜʘʪʢʦʚʫ. ʆʩʥʦʚʥʘ ʧʦʭʠʙʢʘ-ʧʦʭʠʙʢʘ, ʱʦ ʚʠʥʠʢʘʻ ʧʨʠ 

ʚʠʤʽʨʶʚʘʥʥʽ ʧʘʨʘʤʝʪʨʽʚ ʚʭʽʜʥʦʾ ʚʝʣʠʯʠʥʠ ʚ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʅʦʨʤʘʣʴʥʽ ʫʤʦʚʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ-ʫʤʦʚʠ, ʟʘ ʷʢʠʭ 

ʟʥʘʯʝʥʥʷ ʚʧʣʠʚʦʚʠʭ ʥʝʽʥʬʦʨʤʘʪʠʚʥʠʭ ʚʝʣʠʯʠʥ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ 

ʫʩʪʘʥʦʚʣʝʥʠʭ ʥʦʨʤ. ʅʘʧʨʠʢʣʘʜ, ʪʝʤʧʝʨʘʪʫʨʘ ʦʪʦʯʫʶʯʦʛʦ ʧʦʚʽʪʨʷ (20 ° 2)̄  

ʉ; ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ (30...80) %; ʚʽʜʭʠʣʝʥʥʷ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ ʚʽʜ 

ʥʦʤʽʥʘʣʴʥʦʾ ° 2 %; ʯʘʩʪʦʪʘ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʞʠʚʣʝʥʥʷ (50°0,5) ɻʮ. 
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ɼʦʜʘʪʢʦʚʘ ʧʦʭʠʙʢʘ-ʧʦʭʠʙʢʘ, ʷʢʘ ʜʦʜʘʪʢʦʚʦ ʚʠʥʠʢʘʻ ʧʽʜ ʯʘʩ ʡʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʫʤʦʚʘʭ ʚʽʜʭʠʣʝʥʥʷ ʭʦʯʘ ʙ ʦʜʥʽʻʾ ʟ ʚʝʣʠʯʠʥ ʚʽʜ ʥʦʨʤʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʥʷ, ʘʙʦ ʾʾ ʚʠʭʦʜʫ ʟʘ ʛʨʘʥʠʮʽ ʥʦʨʤʘʣʴʥʦʾ ʟʦʥʠ ʟʥʘʯʝʥʴ. 

ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʘ ʧʦʭʠʙʢʘ-ʩʢʣʘʜʦʚʘ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʱʦ 

ʟʫʤʦʚʣʝʥʘ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ. ʎʷ ʧʦʭʠʙʢʘ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʭʠʙʢʠ ʚʣʘʩʥʝ ɸʇ ʪʘ ʧʦʭʠʙʢʠ ʚʽʜ ʚʟʘʻʤʦʜʽʾ ɸʇ ʟ ʦʙôʻʢʪʦʤ. 

ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʘ ʧʦʭʠʙʢʘ ʤʘʻ ʜʝʢʽʣʴʢʘ ʩʢʣʘʜʦʚʠʭ, ʷʢʽ ʦʙʫʤʦʚʣʝʥʽ 

ʥʝʜʦʩʢʦʥʘʣʽʩʪʶ ʢʦʥʩʪʨʫʢʮʽʾ, ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʩʪʘʨʽʥʥʷʤ 

ʤʘʪʝʨʽʘʣʽʚ, ʚʥʫʪʨʽʰʥʽʤʠ ʽ ʟʦʚʥʽʰʥʽʤʠ ʜʝʩʪʘʙʽʣʽʟʫʶʯʠʤʠ ʽ ʚʧʣʠʚʘʶʯʠʤʠ 

ʬʘʢʪʦʨʘʤʠ. 

4.2 ɸʜʩʦʨʙʮʽʡʥʽ ʘʥʘʣʽʪʠʯʥʽ ʧʨʠʣʘʜʠ 

ɸʜʩʦʨʙʮʽʷ (ʚʽʜ ʣʘʪ. ad ð ʥʘ, sorbeo ð ʧʦʛʣʠʥʘʶ) ð ʧʝʨʝʚʘʞʥʝ 

ʢʦʥʮʝʥʪʨʫʚʘʥʥʷ ʤʦʣʝʢʫʣ ʛʘʟʫ ʘʙʦ ʨʦʟʯʠʥʝʥʦʾ ʚ ʨʽʜʠʥʽ ʨʝʯʦʚʠʥʠ 

(ʘʜʩʦʨʙʘʪʘ) ʥʘ ʧʦʚʝʨʭʥʽ ʨʽʜʠʥʠ, ʘ ʪʘʢʦʞ ʨʦʟʯʠʥʝʥʦʾ ʚ ʨʽʜʠʥʽ ʨʝʯʦʚʠʥʠ ʥʘ 

ʤʝʞʽ ʾʾ ʨʦʟʜʽʣʫ ʟ ʛʘʟʦʚʦʶ ʬʘʟʦʶ. 

ʗʚʠʱʝ ʘʜʩʦʨʙʮʽʾ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʩʠʣʠ ʤʽʞʤʦʣʝʢʫʣʷʨʥʦʾ 

ʚʟʘʻʤʦʜʽʾ ʥʘ ʤʝʞʽ ʨʦʟʜʽʣʫ ʬʘʟ ʥʝ ʩʢʦʤʧʝʥʩʦʚʘʥʽ ʽ ʛʨʘʥʠʯʥʠʡ ʰʘʨ ʤʘʻ ʚʽʣʴʥʫ 

ʧʦʚʝʨʭʥʝʚʫ ʝʥʝʨʛʽʶ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʠʪʷʛʥʝʥʥʷ ʧʦʚʝʨʭʥʝʶ ʨʦʟʜʽʣʫ ʬʘʟ 

ʤʦʣʝʢʫʣ ʘʜʩʦʨʙʘʪʘ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʙʣʠʟʫ ʧʦʚʝʨʭʥʽ, ʚʽʣʴʥʘ ʧʦʚʝʨʭʥʝʚʘ 

ʝʥʝʨʛʽʷ ʟʤʝʥʰʫʻʪʴʩʷ. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʚʟʘʻʤʦʜʽʾ ʤʦʣʝʢʫʣ ʘʜʩʦʨʙʘʪʘ ʽ ʘʜʩʦʨʙʝʥʪʘ 

ʨʦʟʨʽʟʥʷʶʪʴ ʬʽʟʠʯʥʫ ʘʜʩʦʨʙʮʽʶ ʽ ʭʝʤʦʩʦʨʙʮʽʶ. ʌʽʟʠʯʥʘ ʘʜʩʦʨʙʮʽʷ 

ʦʙʫʤʦʚʣʝʥʘ ʩʠʣʘʤʠ ʤʽʞʤʦʣʝʢʫʣʷʨʥʦʾ ʚʟʘʻʤʦʜʽʾ ʽ ʥʝ ʩʫʧʨʦʚʦʜʞʫʻʪʩɹʷ 

ʩʫʪʪʻʚʠʤʠ ʟʤʽʥʘʤʠ ʝʣʝʢʪʨʦʥʥʦʾ ʩʪʨʫʢʪʫʨʠ ʤʦʣʝʢʫʣ ʘʜʩʦʨʙʘʪʘ. ʌʽʟʠʯʥʘ 

ʘʜʩʦʨʙʮʽʷ ʤʦʞʝ ʙʫʪʠ ʷʢ ʤʦʥʦʰʘʨʦʚʦʶ, ʪʘʢ ʽ ʧʦʣʽ ʤʦʣʝʢʫʣʷʨʥʦʶ 

(ʙʘʛʘʪʦʰʘʨʦʚʦʶ). 

ʇʨʠ ʘʜʩʦʨʙʮʽʾ ʝʣʝʢʪʨʦʣʽʪʽʚ ʽʟ ʾʭ ʨʦʟʯʠʥʽʚ ʟʚʠʯʘʡʥʦ ʚʠʥʠʢʘʻ 

ʧʦʜʚʽʡʥʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʰʘʨ. ʗʢʱʦ ʨʽʜʢʠʡ ʘʜʩʦʨʙʘʪ ʟʤʦʯʫʻ ʧʦʨʫʚʘʪʠʡ 

ʘʜʩʦʨʙʝʥʪ, ʪʦ ʚ ʧʦʨʘʭ ʦʩʪʘʥʥʴʦʛʦ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʢʘʧʽʣʷʨʥʘ ʢʦʥʜʝʥʩʘʮʽʷ. 

ʇʨʠ ʬʽʟʠʯʥʽʡ ʘʜʩʦʨʙʮʽʾ ʤʦʣʝʢʫʣʠ, ʱʦ ʘʜʩʦʨʙʫʚʘʣʠ, ʤʘʶʪʴ ʧʦʚʝʨʭʥʝʚʫ 

ʨʫʭʣʠʚʽʩʪʴ. 

ʇʨʠ ʭʝʤʦʩʦʨʙʮʽʾ ʤʽʞ ʘʪʦʤʘʤʠ (ʤʦʣʝʢʫʣʘʤʠ) ʘʜʩʦʨʙʝʥʪʘ ʽ ʘʜʩʦʨʙʘʪʘ 

ʫʪʚʦʨʶʻʪʴʩʷ ʭʽʤʽʯʥʠʡ ʟʚôʷʟʦʢ, ʪʦʤʫ ʭʝʤʦʩʦʨʙʮʽʶ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ 

ʭʤ̔ʽʯʥʫ ʨʝʘʢʮʽʶ, ʦʙʣʘʩʪʴ ʧʨʦʪʽʢʘʥʥʷ ʷʢʦʾ ʦʙʤʝʞʝʥʘ ʧʦʚʝʨʭʥʝʚʠʤ ʰʘʨʦʤ. ɺ 
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ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʥʘ ʦʜʥʽʡ ʧʦʚʝʨʭʥʽ ʤʦʞʫʪʴ ʚʽʜʙʫʚʘʪʠʩʷ ʦʙʠʜʚʘ ʪʠʧʠ 

ʘʜʩʦʨʙʮʽʾ ʦʜʥʦʯʘʩʥʦ. 

ʍʝʤʦʩʦʨʙʮʽʷ ʧʨʠ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʧʨʦʪʽʢʘʻ ʧʦʚʽʣʴʥʦ, 

ʰʚʠʜʢʽʩʪʴ ʾʾ ʟʨʦʩʪʘʻ ʟ ʧʽʜʚʠɦ ʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʜʽʙʥʦ ʰʚʠʜʢʦʩʪʽ 

ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ (ʘʢʪʠʚʦʚʘʥʘ ʘʜʩʦʨʙʮʽʷ). ʇʨʦʮʝʩ ʘʜʩʦʨʙʮʽʾ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʜʽʣʝʥʥʷʤ ʪʝʧʣʘ. ʊʝʧʣʦʪʘ ʬʽʟʠʯʥʦʾ ʘʜʩʦʨʙʮʽʾ ʜʦʨʽʚʥʶʻ 

1...5 ʢʢʘʣ/ʤʦʣʴ ʜʣʷ ʧʨʦʩʪʠʭ ʤʦʣʝʢʫʣ ʽ 10...20 ʢʢʘʣ/ʤʦʣʴ ʜʣʷ ʩʢʣʘʜʥʠʭ 

ʤʦʣʝʢʫʣ. ʊʝʧʣʦʪʘ ʭʝʤʦʩʦʨʙʮʽʾ ʧʦʨʽʚʥʷʥʘ ʟ ʪʝʧʣʦʪʦʶ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ 

(10...100 ʢʢʘʣ/ʤʦʣʴ). 

ʍʝʤʦʩʦʨʙʮʽʷ ʘʢʪʠʚʥʠʭ ʛʘʟʽʚ ʥʘ ʧʦʚʝʨʭʥʽ ʦʢʩʠʜʽʚ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ 

ʤʝʪʘʣʽʚ ʽ ʭʘʣʴʢʦʛʝʥʽʜʽʚ ʟʤʽʥʶʻ ʾʭ ʧʦʚʝʨʭʥʝʚʫ ʧʨʦʚʽʜʥʽʩʪʴ, ʟʘʚʜʷʢʠ ʯʦʤʫ 

ʟʤʽʥʶʻʪʴʩʷ ʝʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ. ɿʤʽʥʘ ʧʨʦʚʽʜʥʦʩʪʽ ʚ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ 

ʝʣʝʤʝʥʪʘʭ ʦʙʫʤʦʚʣʝʥʘ ʟʤʽʥʦʶ ʢʦʥʮʝʥʪʨʘʮʽʾ ʝʣʝʢʪʨʦʥʽʚ ʚ ʟʦʥʽ ʧʨʦʚʽʜʥʦʩʪʽ 

(ʘʙʦ ʜʽʨʦʢ ʚ ʚʘʣʝʥʪʥʽʡ ʟʦʥʽ) ʟʘʚʜʷʢʠ ʦʙʤʽʥʫ ʟʘʨʷʜʘʤʠ ʟ ʘʜʩʦʨʙʦʚʘʥʠʤʠ 

ʯʘʩʪʠʥʘʤʠ ʛʘʟʦʚʦʾ ʬʘʟʠ. 

ʆʪʞʝ, ʤʘʪʝʨʽʘʣʠ ʥʘ ʦʩʥʦʚʽ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ ʯʫʪʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ 

(ʅʇʏɽ) ʧʝʨʩʧʝʢʪʠʚʥʽ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʽʚ. ʅʇʏɽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʷʜʦʤ ʧʝʨʝʚʘʛ: ʚʠʩʦʢʘ ʯʫʪʣʠʚʽʩʪʴ, ʤʘʣʘ ʩʧʦʞʠʚʘʻʤʘ 

ʧʦʪʫʞʥʽʩʪʴ, ʚʝʣʠʢʘ ʰʚʠʜʢʦʜʽʷ, ʤʘʣʽ ʛʘʙʘʨʠʪʠ (ʜʦʣʽ ʤʤ), ʧʨʦʩʪʦʪʘ, 

ʝʢʦʥʦʤʽʯʥʽʩʪʴ. 

ʇʨʠ ʮʴʦʤʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʭʽʜʥʦʾ ʚʝʣʠʯʠʥʠ ð ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʢʦʤʧʦʥʝʥʪʘ ʩʫʤʽʰʽ ð ʟʜʡ̔ʩʥʁ̒ ʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʝʣʝʢʪʨʠʯʥʠʡ ʩʠʛʥʘʣ. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʅʇʏɽ ʜʽʣʷʪʴʩʷ ʥʘ 2 ʛʨʫʧʠ: 

ʢʝʨʘʤʽʯʥʽ ʽ ʧʣʽʚʢʦʚʽ (ʪʦʥʢʦ ð ʽ ʪʦʚʩʪʦʧʣʽʚʢʦʚʽ). 

ɺ ʢʝʨʘʤʽʯʥʠʭ ʅʇʏɽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʦʢʩʠʜʠ ʤʝʪʘʣʽʚ: SnO2, ZnO, 

Fe2O3, CuO, InO3, TiO2. ʇʦʨʦʰʦʢ ʦʢʩʠʜʫ ʤʝʪʘʣʘ ʟʤʽʰʫʶʪʴ ʽʟ ʟʚôʷʟʫʶʯʠʤ 

ʤʘʪʝʨʽʘʣʦʤ (ʮʝʣʶʣʦʟʘ, ʘʣʢʽʜ) ʜʦ ʩʪʚʦʨʝʥʥʷ ʧʘʩʪʠ, ʘ ʧʦʪʽʤ ʥʘʥʦʩʷʪʴ ʤʽʞ 

ʜʚʦʤʘ ʜʨʦʪʷʥʠʤʠ ʝʣʝʢʪʨʦʜʘʤʠ ʽ ʚʠʧʘʣʶʶʪʴ ʥʘ ʧʦʚʽʪʨʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

800ÁC ð 1000ÁC . ʇʨʠ ʮʴʦʤʫ ʩʪʚʦʨʶʻʪʴʩʷ ʧʦʨʠʩʪʘ ʩʪʨʫʢʪʫʨʘ, ʱʦ 

ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʟʙʣ̔ʴʰʝʥʥʷ ʧʦʚʝʨʭʥʽ, ʷʢʘ ʢʦʥʪʘʢʪʫʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʛʘʟʦʚʠʤ 

ʩʝʨʝʜʦʚʠʱʝʤ. ɽʣʝʢʪʨʦʜʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʫ ʚʠʛʣʷʜʽ ʩʧʽʨʘʣʽ ʽʟ ʯʠʩʪʦʾ ʧʣʘʪʠʥʠ, 

ʧʘʣʘʜʽʶ, ʩʧʣʘʚʽʚ ʧʘʣʘʜʽʡ-ʽʨʽʜʽʡ, ʽʨʽʜʽʡ-ʧʣʘʪʠʥʘ, ʨʦʜʽʡ-ʧʣʘʪʠʥʘ. 

ʇʽʜʙʠʨʘʶʯʠ ʦʢʩʠʜʠ ʚʽʜʧʦʚʽʜʥʠʭ ʤʝʪʘʣʽʚ, ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʩʝʣʝʢʪʠʚʥʽ 

ʅʇʏɽ. ʅʘʧʨʠʢʣʘʜ, ʥʘ ʦʩʥʦʚʽ ʦʢʩʠʜʽʚ ZrO2, CoO, TiO2 ʩʪʚʦʨʝʥʽ ʢʝʨʘʤʽʯʥʽ 

ʯʫʪʣʠʚʽ ʝʣʝʤʝʥʪʠ ʜʣʷ ʘʥʘʣʽʟʫ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʦʣʝʢʫʣʨ̫ʥʦʛʦ ʢʠʩʥʶ ʚ ʛʘʟʦʚʠʭ 

ʩʫʤʽʰʘʭ, ʥʘ ʦʩʥʦʚʽ Cu2O, CuO ð ʜʣʷ ʦʢʠʩʫ ʚʫʛʣʝʮʶ, ʥʘ ʦʩʥʦʚʽ MnO2 ð ʜʣʷ 
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ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ, ʥʘ ʦʩʥʦʚʽ V2 O5 ð ʜʣʷ ʜʚʦʦʢʠʩʫ ʩʽʨʢʠ, ʥʘ ʦʩʥʦʚʽ NiO ð 

ʜʣʷ ʟʘʢʠʩʫ ʘʟʦʪʫ. 

ʇʣʽʚʢʦʚʽ ʅʇʏɽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʚʱʠʥʠ ʧʣʽʚʢʠ ʯʫʪʣʠʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʙʫʚʘʶʪʴ ʪʦʚʩʪʦʧʣʽʚʢʦʚʠʤʠ (ʪʦʚʱʠʥʘ ʧʣʽʚʢʠ > 20ʤʢʤ) ʽ 

ʪʦʥʢʦʧʣʽʚʢʦʚʠʤʠ (ʪʦʚʱʠʥʘ ʧʣʽʚʢʠ < 20ʤʢʤ). 

ʇʣʽʚʢʦʚʽ ʅʇʏɽ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʜʽʝʣʝʢʪʨʠʯʥʦʾ ʧʽʜʢʣʘʜʢʠ, ʧʣʽʚʢʠ 

ʯʫʪʣʠʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʝʣʝʢʪʨʦʜʽʚ. ɺʠʛʦʪʦʚʣʷʶʪʴ ʧʣʽʚʢʦʚʽ ʅʇʏɽ ʽʟ ʪʠʭ 

ʩʘʤʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʽ ʢʝʨʘʤʽʯʥʽ, ʟʤʽʥʶʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʪʝʭʥʦʣʦʛʽʷ 

ʬʦʨʤʫʚʘʥʥʷ ʧʣʽʚʢʠ ʯʫʪʣʠʚʦʛʦ ʝʣʝʤʝʥʪʫ ʽ ʝʣʝʢʪʨʦʜʽʚ. ɼʣʷ ʝʣʝʢʪʨʦʜʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʘʣʘʜʽʡ, ʧʣʘʪʠʥʫ, ʟʦʣʦʪʦ, ʩʨʽʙʣʦ, ʤʽʜʴ, ʥʽʢʝʣʴ, ʦʢʩʠʜ 

ʨʫʪʝʥʽʶ. ɺʩʽ ʮʽ ʤʘʪʝʨʽʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʧʘʩʪ. ɼʣʷ 

ʜʽʝʣʝʢʪʨʠʯʥʦʾ ʧʽʜʢʣʘʜʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʢʩʠʜ ʘʣʶʤʽʥʽʶ. ʊʦʚʩʪʦʧʣʽʚʢʦʚʘ 

ʪʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ ʧʦʻʜʥʘʪʠ ʧʨʦʮʝʩʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʅʇʏɽ ʽ ʝʣʝʢʪʨʠʯʥʦʾ 

ʩʭʝʤʠ. 

ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʪʦʥʢʦʧʣʽʚʢʦʚʠʭ ʅʇʏɽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʝʭʥʦʣʦʛʽʾ, 

ʱʦ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʤʽʢʨʦʝʣʝʢʪʨʦʥʽʢʠ, ʚʘʢʫʫʤʥʝ ʥʘʧʠʣʝʥʥʷ, 

ʬʦʪʦʣʽʪʦʛʨʘʬʽʶ, ʦʩʘʜʞʝʥʥʷ ʧʣʽʚʦʢ ʦʢʩʠʜʽʚ ʤʝʪʘʣʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʛʦ 

ʅʇʏɽ ʟʤʝʥʰʫʻ ʡʦʛʦ ʛʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ ʪʘ ʩʧʦʞʠʚʘʻʤʫ ʧʦʪʫʞʥʽʩʪʴ. 

ʆʩʥʦʚʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʅʇʏɽ ʻ ʜʽʦʢʩʠʜ ʦʣʦʚʘ ʽ 

ʤʦʥʦʦʢʩʠʜ ʮʠʥʢʫ. ʇʣʽʚʢʠ ʽʟ ʜʽʦʢʩʠʜʘ ʦʣʦʚʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ 

ʭʽʤʽʯʥʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ, ʤʝʭʘʥʽʯʥʦʶ ʤʽʮʥʽʩʪʶ, ʪʝʨʤʦʩʪʽʡʢʽʩʪʶ, ʚʠʩʦʢʦʶ 

ʘʜʛʝʟʽʻʶ ʜʦ ʩʢʣʘ. 

4.3 ɸʙʩʦʨʙʮʽʡʥʽ ʘʥʘʣʽʪʠʯʥʽ ʧʨʠʣʘʜʠ 

ɸʙʩʦʨʙʮʽʡʥʠʡ (ʚʽʜ ʣʘʪ. absorptio ð ʦʙôʻʤʥʝ ʧʦʛʣʠʥʘʥʥʷ) ʦʧʪʠʯʥʠʡ 

ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʛʣʠʥʘʥʥʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʘʪʦʤʘʤʠ ʽ 

ʤʦʣʝʢʫʣʘʤʠ ʨʝʯʦʚʠʥ. ɹʫʜʴ ð ʷʢʘ ʨʝʯʦʚʠʥʘ ʤʘʻ ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʥʝʾ ʩʧʝʢʪʨ 

ʧʦʛʣʠʥʘʥʥʷ, ʱʦ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʘʙʩʦʨʙʮʽʡʥʦʤʫ ʤʝʪʦʜʽ. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʨʝʯʦʚʠʥ, ʱʦ ʧʦʛʣʠʥʘʶʪʴ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʘ 

ʪʘʢʦʞ ʚʽʜ ʩʧʦʩʦʙʫ ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷ ʥʘʜʣʠʰʢʦʚʦʾ ʝʥʝʨʛʽʾ ʟʙʫʜʞʝʥʥʷ 

ʨʦʟʨʽʟʥʷʶʪʴ ʢʽʣʴʢʘ ʤʝʪʦʜʽʚ. 

1. ɸʪʦʤʥʦ-ʘʙʩʦʨʙʮʽʡʥʠʡ ʤʝʪʦʜ ʘʥʘʣʽʟʫ, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʚʠʤʽʨʶʚʘʥʥʽ ʧʦʛʣʠʥʘʥʥʷ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʘʪʦʤʘʤʠ ʨʝʯʦʚʠʥʠ, 

ʷʢʘ ʘʥʘʣʽʟʫʻʪʴʩʷ. 
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2. ʄʦʣʝʢʫʣʷʨʥʠʡ ʘʙʩʦʨʙʮʽʡʥʠʡ ʤʝʪʦʜ ʘʥʘʣʽʟʫ, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʚʠʤʽʨʶʚʘʥʥʽ ʧʦʛʣʠʥʘʥʥʷ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʤʦʣʝʢʫʣʘʤʠ ʽ 

ʩʢʣʘʜʥʠʤʠ ʽʦʥʘʤʠ ʨʝʯʦʚʠʥ. 

3. ʊʫʨʙʽʜʽʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜ ʘʥʘʣʽʟʫ, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʚʠʤʽʨʶʚʘʥʥʽ ʧʦʛʣʠʥʘʥʥʷ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʯʘʩʪʠʥʢʘʤʠ 

ʨʝʯʦʚʠʥʠ, ʱʦ ʟʘʚʠʩʣʠ ʚ ʩʝʨʝʜʦʚʠʱʽ. 

4. ʅʝʬʝʣʦʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜ ʘʥʘʣʽʟʫ, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʚʠʤʽʨʶʚʘʥʥʽ ʨʦʟʩʽʶʚʘʥʥʷ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʯʘʩʪʠʥʢʘʤʠ 

ʨʝʯʦʚʠʥʠ, ʱʦ ʟʘʚʠʩʣʠ ʚ ʩʝʨʝʜʦʚʠʱʽ. 

5. ʃʶʤʽʥʽʩʮʝʥʪʥʠʡ ʤʝʪʦʜ ʘʥʘʣʽʟʫ, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʤʽʨʶʚʘʥʥʽ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʱʦ ʚʠʥʠʢʘʻ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʜʽʣʝʥʥʷ ʥʘʜʣʠʰʢʫ 

ʝʥʝʨʛʽʾ ʟʙʫʜʞʝʥʠʤʠ ʤʦʣʝʢʫʣʘʤʠ ʨʝʯʦʚʠʥʠ. 

ɸʙʩʦʨʙʮʽʡʥʽ ʘʥʘʣʽʟʘʪʦʨʠ ʟʥʘʡʰʣʠ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢ ʧʨʠ 

ʷʢʽʩʥʦʤʫ, ʪʘʢ ʽ ʧʨʠ ʢʽʣʴʢʽʩʥʦʤʫ ʘʥʘʣʽʟʽ ʩʢʣʘʜʫ ʨʝʯʦʚʠʥ, ʘ ʪʘʢʦʞ ʧʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʨʘʟʽʥʦʤʘʥʽʪʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʨʠ ʚʠʨʽʰʝʥʥʽ 

ʘʥʘʣʽʪʠʯʥʠʭ ʟʘʜʘʯ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʊʘʢʠʡ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʟʘʩʪʦʩʫʚʘʥʴ ʘʙʩʦʨʙʮʽʡʥʠʭ ʘʥʘʣʽʟʘʪʦʨʽʚ 

ʧʦʷʩʥʶʻʪʴʩʷ ʨʷʜʦʤ ʧʨʠʚʘʙʣʠʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: 

¶ ʚʠʩʦʢʘ ʩʝʣʝʢʪʠʚʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʩʢʣʘʜʥʠʭ 

ʩʫʤʽʰʝʡ; 

¶ ʚʠʩʦʢʘ ʯʫʪʣʠʚʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ; 

¶ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʽʟ ʧʘʨʘʤʝʪʨʽʚ ʨʝʯʦʚʠʥ ʚ ʨʝʘʣʴʥʦʤʫ 

ʤʘʩʰʪʘʙʽ ʯʘʩʫ; 

¶ ʧʨʦʩʪʦʪʘ ʘʥʘʣʽʟʫ ʰʠʨʦʢʦʾ ʛʘʤʠ ʨʝʯʦʚʠʥ ʚʽʜ ʘʪʦʤʽʚ ʽ ʤʦʣʝʢʫʣ ʜʦ 

ʩʢʣʘʜʥʠʭ ʩʫʤʽʰʝʡ. 

ɸʙʩʦʨʙʮʽʡʥʽ ʘʥʘʣʽʟʘʪʦʨʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʘʣʴʥʦʤʫ 

ʜʽʘʧʘʟʦʥʽ, ʷʢʠʡ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʚʽʜ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʛʦ (ɚ=12 380ʥʤ), 

ʦʭʦʧʣʶʻ ʚʠʜʠʤʠʡ ʜʽʘʧʘʟʦʥ (ɚ=380 760ʥʤ)  ̔ ʜʦʭʦʜʠʪʴ ʜʦ ʜʘʣʝʢʦʛʦ 

ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʜʽʘʧʘʟʦʥʫ (ɚ=760 106ʥʤ). 

ʋʣʴʪʨʘʬʽʦʣʝʪʦʚʽ ʘʙʩʦʨʙʮʽʡʥʽ ʘʥʘʣʽʟʘʪʦʨʠ ʜʦʟʚʦʣʷʶʪʴ ʘʥʘʣʽʟʫʚʘʪʠ 

ʘʨʦʤʘʪʠʯʥʽ ʽ ʛʝʪʝʨʦʮʠʢʣʽʯʥʽ ʟôʻʜʥʘʥʥʷ, ʘʮʝʪʠʣʝʥ ʽ ʪ.ʧ., ʘ ʽʟ ʥʝʦʨʛʘʥʽʯʥʠʭ ð 

ʭʣʦʨ, ʬʦʩʛʝʥ, ʜʚʦʦʢʠʩ ʩʽʨʢʠ, ʜʚʦʦʢʠʩ ʘʟʦʪʫ, ʢʘʨʙʦʥʽʣ ʥʽʢʝʣʶ, ʨʪʫʪʴ, ʦʟʦʥ 

ʪʦʱʦ. 

ɯʥʬʨʘʯʝʨʚʦʥʽ ʘʙʩʦʨʙʮʽʡʥʽ ʘʥʘʣʽʟʘʪʦʨʠ ʜʦʟʚʦʣʷʶʪʴ ʘʥʘʣʽʟʫʚʘʪʠ 

ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʨʝʯʦʚʠʥ ʥʽʞ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʽ ʘʙʩʦʨʙʮʽʡʥʽ ʘʥʘʣʽʟʘʪʦʨʠ, ʪʦʤʫ 
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ʱʦ ʧʨʘʢʪʠʯʥʦ ʚʩʝ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʚ ʤʦʣʝʢʫʣʽ ʜʚʘ ʽ ʙʽʣʴʰʝ ʪʠʧʽʚ 

ʘʪʦʤʽʚ ʤʘʶʪʴ ʩʧʝʢʪʨ ʧʦʛʣʠʥʘʥʥʷ ʚ ɯʏ ʦʙʣʘʩʪʽ. 

ɸʙʩʦʨʙʮʽʡʥʽ ʘʥʘʣʽʟʘʪʦʨʠ, ʷʢ ʧʨʘʚʠʣʦ, ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʚʠʧʨʦʤʽʥʶʚʘʯʘ, 

ʦʧʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʚʠʧʨʦʤʽʥʶʚʘʯʘ, ʢʘʤʝʨʠ ʘʥʘʣʽʟʫ, ʷʢʘ ʤʽʩʪʠʪʴ ʢʶʚʝʪʫ ʟ 

ʨʝʯʦʚʠʥʦʶ, ʱʦ ʘʥʘʣʽʟʫʻʪʴʩʷ, ʩʠʩʪʝʤʠ ʧʽʜʛʦʪʦʚʢʠ ʧʨʦʙʠ, ʧʨʠʩʪʨʦʶ 

ʤʦʜʫʣʷʮʽʾ ʧʦʪʦʢʫ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʧʨʠʩʪʨʦʶ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ 

ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʷʢʠʡ ʚ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʤʽʩʪʠʪʴ 

ʜʠʩʧʝʨʛʫʶʯʠʡ ʝʣʝʤʝʥʪ, ʬʦʪʦʧʨʠʡʤʘʯʘ, ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʽʜʩʠʣʶʚʘʯʘ, 

ʩʠʩʪʝʤʠ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ɿʘ ʪʘʢʦʶ ʩʭʝʤʦʶ, ʥʘʧʨʠʢʣʘʜ, ʧʦʙʫʜʦʚʘʥʠʡ ʢʦʤʧʣʝʢʩ 306ɸʉ01, ʷʢʠʡ 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʥʝʧʝʨʝʨʚʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʢʩʠʜʫ ʘʟʦʪʫ 

(NO), ʜʽʦʢʩʠʜʫ ʘʟʦʪʫ (NO2), ʜʽʦʢʩʠʜʫ ʩʽʨʢʠ (SO2), ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ (CO), 

ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ (CO2), ʤʝʪʘʥʫ (CH4). ʆʩʥʦʚʥʦʶ ʩʬʝʨʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʠʣʘʜʫ ʻ ʝʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʰʢʽʜʣʠʚʠʭ ʛʘʟʦʚʠʭ ʚʠʢʠʜʽʚ ʚ 

ʘʪʤʦʩʬʝʨʫ, ʘ ʪʘʢʦʞ ʢʦʥʪʨʦʣʴ ʚʽʜʚʽʜʥʠʭ ʛʘʟʽʚ ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʟ 

ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʛʦʨʽʥʥʷ ʧʘʣʠʚʘ ʘʙʦ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ 

ʩʠʩʪʝʤ ʛʘʟʦʚʦʾ ʦʯʠʩʪʢʠ ʚ ʝʥʝʨʛʝʪʠʮʽ, ʘʚʽʘʙʫʜʽʚʥʠʮʪʚʽ, ʭʽʤʽʯʥʦʤʫ 

ʙʫʜʽʚʥʠʮʪʚʽ ʪʘ ʽʥʰʠʭ ʚʠʜʘʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɺ ʦʙʣʘʩʪʽ ʪʝʭʥʦʣʦʛʽʾ 

ʩʧʘʣʶʚʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ ʢʦʤʧʣʝʢʩ 306ɸʉ01 ʜʦʟʚʦʣʷʻ ʽʩʪʦʪʥʦ 

ʟʥʠʟʠʪʠ ʝʥʝʨʛʝʪʠʯʥʽ ʚʠʪʨʘʪʠ. 

4.4 ʃʶʤʽʥʝʩʮʝʥʪʥʽ ʘʥʘʣʽʪʠʯʥʽ ʧʨʠʣʘʜʠ 

ʇʨʠ ʧʦʛʣʠʥʘʥʥʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʤʦʣʝʢʫʣʦʶ ʾʾ 

ʝʥʝʨʛʽʷ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ ʝʥʝʨʛʽʶ ʢʚʘʥʪʘ, ʱʦ ʧʦʛʣʠʥʘʻʪʴʩʷ. ʇʨʠ ʮʴʦʤʫ 

ʤʦʣʝʢʫʣʘ ʤʦʞʝ ʧʝʨʝʭʦʜʠʪʠ ʟ ʥʠʞʥʽʭ ʥʘ ʙʽʣʴʰ ʚʠʩʦʢʽ ʝʥʝʨʛʝʪʠʯʥʽ ʨʽʚʥʽ. 

ʄʦʞʣʠʚʠʡ ʪʘʢʦʞ ʧʝʨʝʭʽʜ ʟ ʚʠʩʦʢʠʭ ʨʽʚʥʽʚ ʥʘ ʥʠʞʥʽ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʚʠʧʨʦʤʽʥʝʥʥʷʤ. 

ʃʁ ʤʽʥʝʩʮʝʥʮʽʷ ð ʮʝ ʥʝʨʽʚʥʦʚʘʞʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟʙʫʜʞʝʥʠʭ 

ʯʘʩʪʠʥʦʢ, ʷʢʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʥʘʜʣʠʰʦʢ ʥʘʜ ʪʝʧʣʦʚʠʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ ʽ 

ʤʘʻ ʪʨʠʚʘʣʽʩʪʴ ʙʽʣʴʰʫ 10-11c. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʧʨʦʮʝʩʫ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʣʶʤʽʥʝʩʮʝʥʮʽʾ 

ʨʦʟʨʽʟʥʷʶʪʴ ʬʣʶʦʨʝʩʮʝʥʮʽʶ (ʪʨʠʚʘʣʽʩʪʴ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ~10-9c) ʽ 

ʬʦʩʬʦʨʝʩʮʝʥʮʽʶ (ʪʨʠʚʘʣʽʩʪʴ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ >10-6c ʟ ʤʦʤʝʥʪʫ 

ʧʨʠʧʠʥʝʥʥʷ ʟʙʫʜʞʝʥʥʷ). 
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ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʜʫ ʟʙʫʜʞʝʥʥʷ ʣʶʤʽʥʝʩʮʝʥʮʽʶ ʧʦʜʽʣʷʶʪʴ ʥʘ 

ʬʦʪʦʣʶʤʽʥʝʩʮʝʥʮʽʶ, ʢʘʪʦʜʦʣʶʤʽʥʽʩʮʝʥʮʽʶ, ʨʘʜʽʦʣʶʤʽʥʝʩʮʝʥʮʽʶ, 

ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʮʽʶ, ʪʨʠʙʦʣʶʤʽʥʝʩʮʝʥʮʽʶ. 

ʌʦʪʦʣʶʤʽʥʽʩʮʝʥʮʽʷ ð ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʱʦ ʚʠʥʠʢʘʻ ʧʨʠ 

ʦʧʨʦʤʽʥʶʚʘʥʥʽ ʪʽʣʘ ʩʪʦʨʦʥʥʽʤ ʜʞʝʨʝʣʦʤ ʩʚʽʪʣʘ, ʦʩʦʙʣʠʚʦ 

ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʠʤ. 

ʂʘʪʦʜʦʣʶʤʽʥʽʩʮʝʥʮʽʷ ð ʣʶʤʽʥʝʩʮʝʥʮʽʷ, ʷʢʘ ʟʙʫʜʞʫʻʪʴʩʷ 

ʝʣʝʢʪʨʦʥʥʠʤ ʧʫʯʢʦʤ (ʥʘʧʨʠʢʣʘʜ, ʢʘʪʦʜʥʠʤ ʧʫʯʢʦʤ). 

ʈʘʜʽʦʣʶʤʽʥʽʩʮʝʥʮʽʷ ð ʣʶʤʽʥʝʩʮʝʥʮʽʷ, ʷʢʘ ʟʙʫʜʞʫʻʪʴʩʷ Ŭ-

ʯʘʩʪʠʥʢʘʤʠ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʧʨʦʤʝʥʽʚ (ʥʘʧʨʠʢʣʘʜ, ʩʚʽʯʝʥʥʷ ʧʦʨʦʰʢʽʚ ʽ ʬʘʨʙ 

ʥʘ ʮʠʬʝʨʙʣʘʪʘʭ). 

ʈʝʥʪʛʝʥʦʣʶʤʽʥʽʩʮʝʥʮʽʷ ð ʣʶʤʽʥʝʩʮʝʥʮʽʷ, ʷʢʘ ʟʙʫʜʞʫʻʪʴʩʷ 

ʨʝʥʪʛʝʥʽʚʩʴʢʠʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ. 

ʍʝʤʽʣʶʤʽʥʝʩʮʝʥʮʽʷ ð ʣʶʤʽʥʝʩʮʝʥʮʽʷ, ʚ ʷʢʽʡ ʜʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ 

ʟʙʫʜʞʝʥʥʷ ʻ ʝʥʝʨʛʽʷ ʭʽʤʽʯʥʦʾ ʨʝʘʢʮʽʾ. ɰʾ ʨʽʟʥʦʚʠʜʦʤ ʻ ʙʽʦʣʶʤʽʥʝʩʮʝʥʮʽʷ, ʷʢʘ 

ʚʠʥʠʢʘʻ ʫ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ (ʥʘʧʨʠʢʣʘʜ, ʩʚʽʪʣʷʯʢʽʚ) ʧʨʠ ʦʢʠʩʣʝʥʥʽ 

ʦʩʦʙʣʠʚʠʭ ʨʝʯʦʚʠʥ. 

ʊʨʠʙʦʣʶʤʽʥʝʩʮʝʥʮʽʷ ð ʣʶʤʽʥʝʩʮʝʥʮʽʷ, ʷʢʘ ʟʙʫʜʞʫʻʪʴʩʷ ʪʝʨʪʷʤ 

ʨʝʯʦʚʠʥ. 

ɺʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʬʦʪʦʣʶʤʽʥʽʩʮʝʥʮʽʾ ʻ ʢʚʘʥʪʦʚʠʡ ʚʠʭʽʜ ð 

ʚʽʜʥʦʰʝʥʥʷ ʯʠʩʣʘ ʬʦʪʦʥʽʚ, ʷʢʽ ʚʠʧʨʦʤʽʥʶʶʪʴʩʷ ʫ ʚʩʴʦʤʫ ʩʧʝʢʪʨʽ 

ʣʶʤʽʥʝʩʮʝʥʮʽʾ, ʜʦ ʯʠʩʣʘ ʧʦʛʣʠʥʫʪʠʭ ʬʦʪʦʥʽʚ ʧʨʠ ʤʦʥʦʭʨʦʤʘʪʠʯʥʦʤʫ 

ʟʙʫʜʞʝʥʥʽ. 

ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʝʯʦʚʠʥʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʣʶʤʽʥʝʩʮʝʥʮʽʾ 

ʟʤʝʥʰʫʻʪʴʩʷ ʽ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʽʷʭ (10-4..10-3) ʛ/ʤʦʣʴ ʥʘʩʪʘʻ 

ʢʦʥʮʝʥʪʨʘʮʽʡʥʠʡ ʙʘʨôʻʨ ð ʧʦʚʥʝ ʛʘʩʽʥʥʷ ʣʶʤʽʥʝʩʮʝʥʮʽʾ. 

ʄʝʪʦʜʠ ʣʶʤʽʥʝʩʮʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ ʨʝʘʣʽʟʫʶʪʴʩʷ ʰʣʷʭʦʤ ʧʦʜʘʯʽ ʥʘ 

ʦʙôʻʢʪ ʩʚʽʪʣʦʚʦʛʦ ʧʦʪʦʢʫ ʥʝʦʙʭʽʜʥʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʽ ʧʦʪʫʞʥʦʩʪʽ, 

ʟʘʚʜʷʢʠ ʯʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʙʫʜʞʝʥʥʷ ʤʦʣʝʢʫʣ ʨʝʯʦʚʠʥʠ, ʷʢʘ ʘʥʘʣʽʟʫʻʪʴʩʷ. 

ʇʽʩʣʷ ʟʙʫʜʞʝʥʥʷ ʤʦʣʝʢʫʣ ʚʽʜʙʫʚʘʻʪʴʩʷ ʾʭ ʧʝʨʝʭʽʜ ʥʘ ʦʩʥʦʚʥʠʡ 

ʝʥʝʨʛʝʪʠʯʥʠʡ ʨʽʚʝʥʴ ʟ ʫʪʚʦʨʝʥʥʷʤ ʣʶʤʽʥʝʩʮʝʥʪʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʷʢʦʛʦ ʧʨʦʧʦʨʮʽʡʥʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʝʯʦʚʠʥʠ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʣʶʤʽʥʝʩʮʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʪʘʢʽ: 

ʘ) ʣʶʤʽʥʦʩʢʦʧʽʯʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ, 

ʙ) ʣʶʤʽʥʦʛʨʘʬʽʯʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ, 

ʚ) ʣʶʤʽʥʦʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ. 
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ʃʶʤʽʥʦʩʢʦʧʽʯʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ð ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʚʽʟʫʘʣʴʥʠʡ ʷʢʽʩʥʠʡ ʘʥʘʣʽʟ, ʘʙʦ ʪʝʭʥʽʯʥʠʡ ʢʦʥʪʨʦʣʴ ʧʨʦʜʫʢʮʽʾ. ʎʝʡ ʚʠʜ 

ʘʥʘʣʽʟʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʪʦʘʧʘʨʘʪʘ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʣʶʤʽʥʦʛʨʘʬʽʯʥʠʡ 

ʘʥʘʣʽʟ, ʢʦʣʠ ʪʨʝʙʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʜʦʙʫʪʠ 

ʦʙôʻʢʪʠʚʥʠʡ ʜʦʢʫʤʝʥʪ. 

ʃʶʤʽʥʦʩʢʦʧʽʯʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ 

ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʢʘʨʪʦʧʣʽ ʪʘ ʦʚʦʯʽʚ, ʱʦ ʟʙʝʨʽʛʘʶʪʴʩʷ, ʘ ʪʘʢʦʞ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʚʽʨʫʩʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʅʘʧʨʠʢʣʘʜ, 

ʧʽʜʤʦʨʦʞʝʥʘ ʢʘʨʪʦʧʣʷ ʚʠʷʚʣʷʻʪʴʩʷ ʧʦ ʩʣʘʙʦʤʫ ʙʽʣʫʚʘʪʦ-ʙʣʘʢʠʪʥʦʤʫ 

ʩʚʽʪʽʥʥʶ ʧʽʜʤʦʨʦʞʝʥʠʭ ʤʽʩʮʴ ʥʘ ʬʦʥʽ ʦʜʥʦʨʽʜʥʦʛʦ ʞʦʚʪʦʛʦ ʘʙʦ ʩʽʨʦ-

ʢʦʨʠʯʥʝʚʦʛʦ ʩʚʽʪʽʥʥʷ ʟʜʦʨʦʚʦʾ ʯʘʩʪʠʥʠ. 

ʇʦ ʢʦʣʴʦʨʫ ʬʣʫʦʨʝʩʮʝʥʮʽʾ ʤʦʞʥʘ ʨʦʟʨʽʟʥʷʪʠ ʩʚʽʞʝ ʥʝʧʦʰʢʦʜʞʝʥʝ ʽ 

ʩʪʘʨʝ ʧʦʰʢʦʜʞʝʥʝ ʥʘʩʽʥʥʷ ʧʰʝʥʠʮʽ ʽ ʞʠʪʘ. 

ʂʦʩʠʡ ʟʨʽʟ ʞʠʪʪʻʟʜʘʪʥʦʛʦ ʥʘʩʽʥʥʷ ʚʽʚʩʘ ʤʘʻ ʩʠʥʴʶʚʘʪʝ ʩʚʽʪʽʥʥʷ, ʘ 

ʥʝʞʠʪʪʻʟʜʘʪʥʝ ð ʤʘʻ ʜʨʫʛʽ ʢʦʣʴʦʨʠ ʩʚʽʪʽʥʥʷ. ɾʠʪʪʻʟʜʘʪʥʽ ʨʦʟʨʽʟʘʥʽ ʟʝʨʥʘ 

ʢʫʢʫʨʫʜʟʠ ʬʣʫʦʨʝʩʮʽʶʶʪʴ ʷʩʢʨʘʚʠʤ ʙʣʘʢʠʪʥʦ-ʬʽʦʣʝʪʦʚʠʤ ʩʚʽʪʣʦʤ, ʘ 

ʥʝʞʠʪʪʻʟʜʘʪʥʽ ð ʞʦʚʪʫʚʘʪʦ-ʙʽʣʠʤ, ʢʦʨʠʯʥʝʚʠʤ, ʪʝʤʥʦ-ʩʽʨʠʤ ʽ ʞʦʚʪʫʚʘʪʦ-

ʟʝʣʝʥʠʤ ʩʚʽʪʣʦʤ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʦʣʦʛʦʩʪʽ ʥʘʩʽʥʥʷ. 

ɾʠʪʪʻʟʜʘʪʥʝ ʥʘʩʽʥʥʷ ʣʴʦʥʫ-ʜʦʚʛʫʥʮʷ ʬʣʫʦʨʝʩʮʽʶʻ ʷʩʢʨʘʚʦ-

ʙʣʘʢʠʪʥʠʤ, ʘ ʣʴʦʥʫ ʦʣʽʡʥʦʛʦ ð ʷʩʢʨʘʚʦ ʞʦʚʪʠʤ ʘʙʦ ʷʩʢʨʘʚʦ-ʟʝʣʝʥʠʤ. 

ʅʝʞʠʪʪʻʟʜʘʪʥʝ ʥʘʩʽʥʥʷ ʩʚʽʪʠʪʴʩʷ ʷʩʢʨʘʚʦ-ʙʽʣʠʤ ʘʙʦ ʯʝʨʚʦʥʠʤ ʩʚʽʪʣʦʤ. 

ɿʨʽʟʠ ʞʠʪʪʻʟʜʘʪʥʦʛʦ ʥʘʩʽʥʥʷ ʢʦʥʦʧʣʽ ʬʣʫʦʨʝʩʮʽʶʶʪʴ ʟʦʣʦʪʠʩʪʦ-

ʞʦʚʪʠʤ ʩʚʽʪʣʦʤ, ʘ ʥʝʞʠʪʪʻʟʜʘʪʥʦʛʦ ð ʢʦʨʠʯʥʝʚʠʤ ʘʙʦ ʩʽʨʠʤ ʩʚʽʪʣʦʤ. 

ɿʦʚʥʽʰʥʽʡ ʰʘʨ ʚ ʟʝʨʥʽ ʧʰʝʥʠʮʽ ʩʚʽʪʠʪʴʩʷ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʠʤ ʩʠʥʽʤ 

ʩʚʽʪʣʦʤ, ʥʽʞ ʟʝʨʥʦ ʚ ʮʽʣʦʤʫ. ɿʙʽʣʴʰʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʙʦʨʦʰʥʘ ʤʦʞʝ ʧʨʠʚʝʩʪʠ 

ʜʦ ʧʝʨʝʭʦʜʫ ʩʠʥʴʦʛʦ ʩʚʽʪʽʥʥʷ ʚ ʷʩʢʨʘʚʦ ð ʙʣʘʢʠʪʥʝ, ʘ ʜʦʙʨʝ ʚʠʩʫʰʝʥʝ 

ʙʦʨʦʰʥʦ ʬʣʫʦʨʝʩʮʽʶʻ ʞʦʚʪʠʤ ʢʦʣʴʦʨʦʤ. 

ʂʦʣʦʥʽʾ ʛʨʠʙʢʽʚ ʽ ʙʘʢʪʝʨʽʡ ʚ ʙʦʨʦʰʥʽ ʤʦʞʫʪʴ ʪʘʢʦʞ ʬʣʫʦʨʝʩʮʽʶʚʘʪʠ. 

ʉʧʦʨʦʥʦʩʥʽ ʧʘʣʠʯʢʠ ʜʘʶʪʴ ʬʣʫʦʨʝʩʮʝʥʮʽʶ ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ, ʘ ʢʠʰʢʦʚʽ 

ð ʟʝʣʝʥʦʛʦ ʢʦʣʴʦʨʫ. 

ʄʦʣʦʢʦ ʟʜʦʨʦʚʠʭ ʢʦʨʽʚ ʬʣʫʦʨʝʩʮʽʶʻ ʞʦʚʪʦ-ʢʦʨʠʯʥʝʚʠʤ ʢʦʣʴʦʨʦʤ, 

ʷʢʱʦ pʅ <4, ʧʨʠ pʅ> 8 ʬʣʫʦʨʝʩʮʝʥʮʽʷ ʟʥʠʢʘʻ. 

ɺ ʧʪʘʭʽʚʥʠʮʪʚʽ ʜʦʩʣʽʜʞʫʶʪʴ ʷʢʽʩʪʴ ʢʫʨʝʡ, ʱʦ ʥʝʩʫʪʴ ʷʡʮʝ, ʧʦ 

ʭʘʨʘʢʪʝʨʫ ʣʶʤʽʥʝʩʮʝʥʮʽʾ ʷʻʮʴ. ɺʠʷʚʣʝʥʦ, ʱʦ ʻ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʪʠʧʦʤ 

ʬʣʫʦʨʝʩʮʝʥʮʽʾ ʷʻʮʴ ʽ ʥʝʩʫʯʽʩʪʶ ʢʫʨʝʡ. ɿʜʘʪʥʽʩʪʴ ʜʦ ʥʝʩʫʯʦʩʪʽ ʢʫʨʝʡ ʤʦʞʥʘ 

ʧʨʦʚʦʜʠʪʠ ʚ ʨʘʥʥʴʦʤʫ ʚʽʮʽ ʢʫʨʝʡ ʧʦ ʬʣʫʦʨʝʩʮʝʥʮʽʾ ʷʡʮʷ, ʟʥʝʩʝʥʦʛʦ ʟʘ 
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ʧʝʨʰʠʡ ʤʽʩʷʮʴ. ɹʘʢʪʝʨʽʾ Pseudomonas fluorescens ʚʠʥʠʢʘʶʪʴ ʥʘ ʚʥʫʪʨʽʰʥʽʡ 

ʩʪʦʨʦʥʽ ʷʻʯʥʦʾ ʰʢʘʨʘʣʫʧʠ, ʘ ʯʝʨʝʟ 1 ð 8 ʜʥʽʚ ʧʨʦʥʠʢʘʶʪʴ ʚ ʙʽʣʦʢ ʽ ʪʦʜʽ 

ʙʽʣʦʢ ʧʦʯʠʥʘʻ ʬʣʫʦʨʝʩʮʽʶʚʘʪʠ. 

ɿʘʨʘʞʝʥʽ ʤôʷʩʦ ʽ ʨʠʙʘ ʪʘʢʦʞ ʬʣʫʦʨʝʩʮʽʶʶʪʴ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʟʥʘʯʠʪʠ ʧʦʯʘʪʦʢ ʧʦʰʢʦʜʞʝʥʥʷ ʪʦʜʽ, ʢʦʣʠ ʽʥʰʽ ʤʝʪʦʜʠ (ʥʘʧʨʠʢʣʘʜ, 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʡ) ʥʝ ʜʘʶʪʴ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʄʦʞʥʘ ʧʽʜʽʙʨʘʪʠ ʪʘʢʽ ʭʽʤʽʯʥʽ ʨʝʘʛʝʥʪʠ, ʷʢʽ ʧʨʠ ʾʭ ʚʚʝʜʝʥʥʽ ʚ 

ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʚ ʨʦʟʯʠʥ, ʟʫʤʦʚʣʶʶʪʴ ʧʦʷʚʫ ʬʦʪʦʣʶʤʽʥʽʩʮʝʥʮʽʾ 

ʨʦʟʯʠʥʫ, ʷʢʱʦ ʚʽʥ ʥʝ ʤʘʚ ʪʘʢʦʾ ʨʘʥʽʰʝ, ʘʙʦ ʟʥʠʢʥʝʥʥʷ ʬʦʪʦʣʶʤʽʥʽʩʮʝʥʮʽʾ, 

ʷʢʫ ʨʦʟʯʠʥ ʤʘʚ ʧʝʨʝʜ ʮʠʤ. ʊʘʢʽ ʨʝʘʛʝʥʪʠ ʥʘʟʠʚʘʶʪʴʩʷ ʬʣʶʦʨʝʩʮʝʥʪʥʠʤʠ 

ʽʥʜʠʢʘʪʦʨʘʤʠ. 

ʃʶʤʽʥʝʩʮʝʥʪʥʠʡ ʘʥʘʣʽʟ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʝʢʩʧʨʝʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʩʦʨʪʥʦʩʪʽ ʪʘ ʩʪʫʧʝʥʷ ʦʢʠʩʣʝʥʦʩʪʽ ʚʫʛʽʣʣʷ, ʘ ʪʘʢʦʞ ʚ ʛʝʦʣʦʛʽʾ ʧʨʠ 

ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʦʪʘʭ ʥʘ ʤʽʩʮʽ ʽ ʚ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ. ɿʛʽʜʥʦ ʟ ʤʝʪʦʜʠʢʦʶ 

ʚʠʟʥʘʯʝʥʥʷ ʩʦʨʪʥʦʩʪʽ ʚʫʛʽʣʣʷ ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʢʦʣʽʨ ʣʶʤʽʥʝʩʮʝʥʮʽʾ 

ʬʽʣʴʪʨʫʚʘʣʴʥʦʾ ʩʪʨʽʯʢʠ, ʧʨʦʩʦʯʝʥʦʾ ʨʦʟʯʠʥʘʤʠ ʚʫʛʽʣʣʷ. 

ʃʶʤʽʥʝʩʮʝʥʪʥʠʡ ʤʝʪʦʜ ʜʝʬʝʢʪʦʩʢʦʧʽʾ ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ ʚʠʷʚʠʪʠ 

ʪʨʽʱʠʥʠ ʥʘ ʧʦʚʝʨʭʥʽ ʨʽʟʥʦʛʦ ʨʦʜʫ ʤʝʪʘʣʝʚʠʭ ʚʠʨʦʙʽʚ. ʆʙʨʦʙʣʝʥʽ ʜʝʪʘʣʽ 

ʧʽʩʣʷ ʰʣʽʬʫʚʘʥʥʷ ʘʙʦ ʧʦʣʽʨʫʚʘʥʥʷ ʟʘʥʫʨʶʶʪʴʩʷ ʚ ʨʦʟʯʠʥ ʟ 

ʣʶʤʽʥʝʩʮʝʥʪʥʠʤ ʙʘʨʚʥʠʢʦʤ. ʅʘ ʧʦʚʝʨʭʥʶ ʚʝʣʠʢʠʭ ʜʝʪʘʣʝʡ ʮʝʡ ʨʦʟʯʠʥ 

ʥʘʥʦʩʷʪʴ ʧʝʥʟʣʠʢʦʤ. ʈʦʟʯʠʥ ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʧʨʦʥʠʢʘʪʠ ʛʣʠʙʦʢʦ ʫ 

ʤʽʢʨʦʪʨʽʱʠʥʠ ʽ ʧʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʡʦʛʦ ʟ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ, ʚʽʥ ʟʙʝʨʽʛʘʻʪʴʩʷ ʫ 

ʤʽʢʨʦʪʨʽʱʠʥʘʭ. ɼʘʣʽ ʜʝʪʘʣʴ ʧʽʜʩʫʰʫʶʪʴ ʫ ʩʪʨʫʤʝʥʽ ʧʽʜʽʛʨʽʪʦʛʦ ʧʦʚʽʪʨʷ, ʱʦ 

ʩʧʨʠʷʻ ʚʠʭʦʜʫ ʣʶʤʽʥʝʩʮʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ ʟ ʤʽʢʨʦʪʨʽʱʠʥ ʥʘ ʧʦʚʝʨʭʥʶ 

ʜʝʪʘʣʽ. ʇʽʩʣʷ ʮʴʦʛʦ ʜʝʪʘʣʴ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʚ ʩʚʽʪʣʽ ʣʶʤʽʥʝʩʮʝʥʪʥʦʾ ʨʪʫʪʥʦʾ 

ʣʘʤʧʠ. 

ʇʦʨʷʜ ʟ ʨʝʥʪʛʝʥʽʚʩʴʢʠʤ ʪʘ ʤʘʛʥʽʪʥʠʤ ʤʝʪʦʜʘʤʠ ʣʶʤʽʥʝʩʮʝʥʪʥʠʡ 

ʤʝʪʦʜ ʜʝʬʝʢʪʦʩʢʦʧʽʾ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʟʘʚʦʜʩʴʢʦʛʦ ʢʦʥʪʨʦʣʶ ʜʝʪʘʣʝʡ. 

ʃʶʤʽʥʝʩʮʝʥʪʥʠʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʁ ʪʴ ʽ ʚ ʜʝʬʝʢʪʦʩʢʦʧʽʾ ʚʠʨʦʙʽʚ ʽʟ 

ʧʣʘʩʪʤʘʩ, ʥʝʤʘʛʥʽʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʥʝʤʦʞʣʠʚʦ ʟʨʦʙʠʪʠ ʽʥʰʠʤʠ 

ʤʝʪʦʜʘʤʠ. 

ʃʶʤ̔ʥʦʛʨʘʬʽʯʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʦʜʽ, ʢʦʣʠ ʥʝʦʙʭʽʜʥʦ 

ʦʪʨʠʤʘʪʠ ʜʦʢʫʤʝʥʪ (ʬʦʪʦʛʨʘʬʽʶ) ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙôʻʢʪʘ. ʃʶʤʽʥʦʛʨʘʬʽʷ ʻ 

ʤʝʥʰ ʯʫʪʣʠʚʠʤ ʤʝʪʦʜʦʤ ʘʥʘʣʽʟʫ, ʥʽʞ ʣʶʤʽʥʦʩʢʦʧʽʷ, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʥʘʜʚʠʩʦʢʘ ʯʫʪʣʠʚʽʩʪʴ ʣʶʜʩʴʢʦʛʦ ʦʢʘ. 
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ʃʶʤʽʥʦʛʨʘʬʽʷ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʩʫʜʦʚʽʡ ʝʢʩʧʝʨʪʠʟʽ ʧʨʠ 

ʚʩʪʘʥʦʚʣʝʥʥʽ ʘʚʪʝʥʪʠʯʥʦʩʪʽ ʜʦʢʫʤʝʥʪʽʚ, ʾʭ ʧʦʭʦʜʞʝʥʥʷ, ʧʽʜʨʦʙʢʘʭ ʽ ʪ.ʧ. 

4.5 ʃʶʤʽʥʦʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ 

ʃʶʤʽʥʦʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʧʦʚôʷʟʘʥʽ ʟ ʬʦʪʦʤʝʪʨʽʻʶ 

(ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʽʻʶ). ʃʶʤʽʥʦʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʛʫʤʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʜʝ ʧʨʦʚʦʜʷʪʴ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ 

ʽʥʛʨʝʜʽʻʥʪʽʚ ʩʚʽʪʣʠʭ ʛʫʤʦʚʠʭ ʩʫʤʽʰʝʡ ʥʘ ʦʩʥʦʚʽ ʧʨʠʨʦʜʥʦʛʦ ʢʘʫʯʫʢʫ. 

ʃʶʤʽʥʦʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʘʥʘʣʽʟʽ ʤʽʥʝʨʘʣʴʥʠʭ 

ʤʘʩʝʣ ʚ ʝʥʝʨʛʝʪʠʮʽ ʽ ʭʽʤʽʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʇʦ ʢʦʣʴʦʨʫ ʬʣʫʦʨʝʩʮʝʥʮʽʾ 

ʤʦʞʥʘ ʨʦʟʧʽʟʥʘʪʠ ʯʠʩʪʽ ʤʘʩʣʘ ʨʽʟʥʠʭ ʤʦʜʠʬʢ̔ʘʮʽʡ. 

ʃʶʤʽʥʝʩʮʝʥʪʥʠʡ ʤʝʪʦʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ 

ʥʝʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʝʡ ʥʘʬʪʦʚʠʭ ʽ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʠʭ ʤʘʩʝʣ ʚ ʨʽʟʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ, ʥʘʧʨʠʢʣʘʜ, ʫ ʚʦʜʽ, ʚ ʨʽʜʢʦʤʫ ʢʠʩʥʽ, ʚ ʧʨʦʜʫʢʮʽʾ ʭʽʤʽʯʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʃʶʤʽʥʦʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʥʝʦʨʛʘʥʽʯʥʽʡ ʭʽʤʽʾ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʤʽʥʽʤʘʣʴʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʾ ʙʣ̔ʴʰʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʧʝʨʽʦʜʠʯʥʦʾ 

ʩʠʩʪʝʤʠ ʝʣʝʤʝʥʪʽʚ ʄʝʥʜʻʣʻʻʚʘ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʝʣʝʤʝʥʪʽʚ ʧʝʨʰʦʾ ʛʨʫʧʠ 

ʧʝʨʽʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʝʣʝʤʝʥʪʽʚ, ʟʦʢʨʝʤʘ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʣʽʪʽʶ ʚ ʨʦʟʯʠʥʘʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 8-ʦʢʩʠʭʽʥʦʣʽʥ, 

ʷʢʠʡ ʟ ʣʽʪʽʡ ʩʪʚʦʨʶʻ ʟôʻʜʥʘʥʥʷ, ʱʦ ʬʣʫʦʨʝʩʮʽʶʻ ʟʝʣʝʥʠʤ ʩʚʽʪʣʦʤ. 

ʏʫʪʣʠʚʽʩʪʴ ʤʝʪʦʜʫ 0,0000005ʤʛ ʣʽʪʽʶ ʚ 5ʤʣ ʨʦʟʯʠʥʫ. 

ɼʣʷ ʝʣʝʤʝʥʪʽʚ ɯɯ ʛʨʫʧʠ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʙʝʨʠʣʽʶ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʨʝʘʢʪʠʚ ʟ ʤʦʨʽʥʘ ð ʧʨʦʜʫʢʪʫ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʌʣʫʦʨʝʩʮʝʥʮʽʷ ʤʘʻ 

ʷʩʢʨʘʚʦ ð ʟʝʣʝʥʠʡ ʢʦʣʽʨ. 

ʎʠʥʢ ʽ ʢʘʜʤʽʡ ʚ ʥʝʡʪʨʘʣʴʥʦʤʫ ʨʦʟʯʠʥʽ ʟ 8-ʦʢʩʠʭʽʥʦʣʠʥʦʤ 

ʬʣʫʦʨʝʩʮʽʶʶʪʴ ʩʚʽʪʣʦʞʦʚʪʠʤ ʩʚʽʪʣʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʦ 0,1ʤʛ ʚ 50ʤʣ ʨʦʟʯʠʥʫ. 

ɼʣʷ ʝʣʝʤʝʥʪʽʚ ɯɯɯ ʛʨʫʧʠ, ʥʘʧʨʠʢʣʘʜ, ʙʦʨʫ ʟ ʣʶʤʽʥʝʩʮʝʥʪʥʠʤ 

ʨʝʘʢʪʠʚʦʤ ʙʝʥʟʦʾ ʥʦʤ ʚ 85% ʩʧʠʨʪʦʚʦʤʫ ʣʫʞʥʦʤʫ ʨʦʟʯʠʥʽ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ 

ʯʫʪʣʠʚʽʩʪʴ ð 0,0000001 ʙʦʨʫ ʚ 5ʤʣ. (ʌʣʫʦʨʝʩʮʝʥʮʽʷ ʩʠʥʴʦʛʦ ʢʦʣʴʦʨʫ). 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʦʜʘʤʽʥʫ ʷʢ ʣʶʤʽʥʝʩʮʝʥʪʥʦʛʦ ʨʝʘʢʪʠʚʫ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʘʣʽʷ Ga ʜʘʻ ʯʫʪʣʠʚʽʩʪʴ 0,0000001 ʚ 5ʤʣ 

ʨʦʟʯʠʥʫ. 

ʈʽʜʢʽʩʥʦʟʝʤʝʣʴʥʽ ʝʣʝʤʝʥʪʠ ʜʘʶʪʴ ʬʣʫʦʨʝʩʮʝʥʮʽʶ ʚ ʋʌ ʯʘʩʪʠʥʽ 

ʩʧʝʢʪʨʫ. ʉʧʝʢʪʨ ʬʣʫʦʨʝʩʮʝʥʮʽʾ ʛʘʜʦʣʽʥʽʷ Gd ʤʘʻ ʚʫʟʴʢʽ ʩʤʫʛʠ ʚ ʨʘʡʦʥʽ 
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ɚ=311ʥʤ, ʩʦʣʽ ʮʝʨʽʷ Ce ð ʰʠʨʦʢʫ ʩʤʫʛʫ ʚ ʦʙʣʘʩʪʽ ɚ=330 õ 402 ʥʤ. ʉʧʝʢʪʨʠ 

ʬʣʫʦʨʝʩʮʝʥʮʽʾ ʻʚʨʦʧʽʷ Eu ʽ ʪʝʨʙʽʷ Tb ʤʘʶʪʴ ʨʷʜ ʭʘʨʘʢʪʝʨʥʠʭ ʩʤʫʛ, ʜʣʷ 

ʩʦʣʝʡ ʻʚʨʦʧʽʷ ð ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ, ʜʣʷ ʩʦʣʝʡ ʪʝʨʙʽʷ ð ʟʝʣʝʥʦʛʦ, ʞʦʚʪʦ 

ʟʝʣʝʥʦʛʦ. ʏʫʪʣʠʚʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʚ ʨʦʟʯʠʥʽ ʜʦ 10-8 ʛ/ʤʣ. 

ɻʝʨʤʘʥʽʡ ʚ ʨʦʟʯʠʥʽ ʟ ʨʝʘʢʪʠʚʦʤ ð ʨʝʟʘʮʝʪʦʬʝʥʦʥʦʤ ʚ 

ʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʢʠʩʣʦʪʘʭ (ʩʽʨʯʘʥʘ ʘʙʦ ʬʦʩʬʦʨʥʘ) ʜʘʻ ʷʩʢʨʘʚʫ ʞʦʚʪʦ-

ʟʝʣʝʥʫ ʬʣʫʦʨʝʩʮʝʥʮʽʶ ʨʦʟʯʠʥʽʚ. 

ʎʠʨʢʦʥʽʡ ʟ ʨʝʘʢʪʠʚʦʤ ð 3-ʦʢʩʠʬʣʘʚʦʥʦʤ ʜʘʻ ʬʣʫʦʨʝʩʮʝʥʮʽʶ ð 

ʟʝʣʝʥʫ ʩʤʫʛʫ. 

ʆʣʦʚʦ ʚ ʤʽʥʝʨʘʣʘʭ, ʩʧʣʘʚʘʭ ʽ ʰʦʚʢʫ ʚʠʟʥʘʯʘʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʨʝʘʢʪʠʚ ð ʤʦʨʽʥ, ʧʨʠ ʮʴʦʤʫ ʪʘʢʝ ʟôʻʜʥʘʥʥʷ ʜʘʻ ʬʣʫʦʨʝʩʮʝʥʮʽʶ ʩʠʥʴʦ-

ʟʝʣʝʥʦʛʦ ʢʦʣʴʦʨʫ. 

ʄʠʰôʷʢ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʨʘʥʽʣʥʽʪʨʘʪʘ, ʧʨʠ ʮʴʦʤʫ ʦʩʘʜ ʜʘʻ 

ʬʣʫʦʨʝʩʮʝʥʮʽʶ ʞʦʚʪʦ-ʟʝʣʝʥʠʤ ʩʚʽʪʣʦʤ. 

ʉʧʠʨʪʦʚʠʡ ʨʦʟʯʠʥ ʜʽʛʽʜʨʦʢʨʽʜʽʥʘ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ ʦʟʦʥʦʤ ʧʦʚʽʪʨʷ 

ʦʢʠʩʣʶʻʪʴʩʷ ʚ ʘʢʨʠʜʽʥ, ʜʣʷ ʷʢʦʛʦ ʭʘʨʘʢʪʝʨʥʘ ʷʩʢʨʘʚʘ ʬʣʫʦʨʝʩʮʝʥʮʽʷ. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʬʣʫʦʨʝʩʮʝʥʮʽʾ ʧʨʦʧʦʨʮʽʡʥʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʪʚʦʨʝʥʦʛʦ ʧʨʠ 

ʮʴʦʤʫ ʘʢʨʽʜʽʥʘ, ʚʽʜʧʦʚʽʜʥʦ ʽ ʦʟʦʥʫ, ʱʦ ʚʩʪʫʧʠʚ ʚ ʨʝʘʢʮʽʶ. ʏʫʪʣʠʚʽʩʪʴ ~ 

0,02 ʤʛ/ʤ3. 

ʃʶʤʽʥʦʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʘʢʦʞ ʚ ʙʽʦʣʦʛʽʾ ʽ ʦʨʛʘʥʽʯʥʽʡ 

ʭʽʤʽʾ. ʈʷʜ ʘʨʦʤʘʪʠʯʥʠʭ ʟôʻʜʥʘʥʴ, ʷʢʽ ʤʦʞʫʪʴ ʜʽʷʪʠ ʷʢ ʟʙʫʜʥʠʢʠ ʨʘʢʫ, 

ʬʣʫʦʨʝʩʮʽʶʶʪʴ. ʅʘʧʨʠʢʣʘʜ, ʚ ʧʘʨʘʬʽʥʦʚʦʤʫ ʤʘʩʣʽ ʻ ʩʤʫʛʘ ɚ=403,5 ʥʤ, ʷʢʘ 

ʚʠʥʠʢʘʻ ʚʞʝ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʽʾ 10-3%, ʘ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʉ > 5 Ŀ 10-3% 

ʟôʷʚʣʷʻʪʴʩʷ ʩʤʫʛʘ ɚ= 432 ʥʤ. 

ɽʩʪʨʦʛʝʥʥʽ ʨʝʯʦʚʠʥʠ ð ʩʪʘʪʝʚʽ ʛʦʨʤʦʥʠ ð ʬʣʫʦʨʝʩʮʽʶʶʪʴ ʚ 

ʢʦʨʦʪʢʦʭʚʠʣʴʦʚʽʡ ʯʘʩʪʠʥʽ ʚʠʜʠʤʦʛʦ ʩʚʽʪʣʘ. 

ɺʽʪʘʤʽʥ ɺ2 (ʨʽʙʦʬʣʘʚʽʥ) ʚ ʥʝʡʪʨʘʣʴʥʦʤʫ ʚʦʜʥʦʤʫ ʨʦʟʯʠʥʽ ʽ ʚ ʩʧʠʨʪʽ 

ʬʣʫʦʨʝʩʮʽʶʻ ʞʦʚʪʦ-ʟʝʣʝʥʠʤ ʩʚʽʪʣʦʤ ( ɚmax= 535 ʥʤ). ɸʜʨʝʥʘʣʽʥ ʚ ʢʨʦʚʽ 

ʪʘʢʦʞ ʚʠʟʥʘʯʘʻʪʴʩʷ ʣʶʤʽʥʝʩʮʝʥʪʥʠʤ ʤʝʪʦʜʦʤ. ɺ ʣʫʞʥʦʤʫ ʨʦʟʯʠʥʽ 

ʘʜʨʝʥʘʣʽʥ ʬʣʫʦʨʝʩʮʽʶʻ ʞʦʚʪʦ-ʟʝʣʝʥʠʤ ʩʚʽʪʣʦʤ. 

ʍʝʤʽʣʶʤʽʥʝʩʮʝʥʪʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʟʦʥʫ, ʧʨʠ ʮʴʦʤʫ ʜʦʧʦʤʽʞʥʠʤ ʛʘʟʦʤ ʻ ʝʪʠʣʝʥ 

ʚʠʩʦʢʦʾ ʯʠʩʪʦʪʠ. ʍʝʤʽʣʶʤʽʥʝʩʮʝʥʪʥʽ ʤʝʪʦʜʠ ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʆ3 ʦʟʦʥʫ ʤʘʶʪʴ ʥʘʡʚʠʱʫ ʯʫʪʣʠʚʽʩʪʴ ʽ ʩʝʣʝʢʪʠʚʥʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ 

ʢʘʣʦʨʠʤʝʪʨʠʯʥʠʤʠ, ʢʫʣʦʥʦʤʝʪʨʠʯʥʠʤʠ ʪʘ ʽʥʰʠʤʠ. 
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ʗʩʢʨʘʚʘ ʣʶʤʽʥʝʩʮʝʥʮʽʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʪʥʠʭ 

ʘʥʘʣʽʪʠʯʥʠʭ ʨʝʘʢʮʽʷʭ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ, ʱʦ ʩʧʦʥʫʢʘʣʦ ʙʽʦʭʽʤʽʢʽʚ 

ʚʠʢʦʨʠʩʪʘʪʠ ʮʽ ʨʝʘʢʮʽʾ ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʩʣʽʜʽʚ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ 

ʚ ʙʽʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʘʭ . ʍʝʤʽʣʶʤʽʥʝʩʮʝʥʮʽʷ ʚ ʘʥʘʣʽʪʠʯʥʠʭ ʨʝʘʢʮʽʷʭ ʟ 

ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʚ ʪʝʢʩʪʠʣʴʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʨʠ 

ʚʠʨʦʙʥʠʮʪʚʘʭ ʪʢʘʥʠʥʠ ʽʟ ʘʮʝʪʘʪʥʦʛʦ ʰʦʚʢʫ. ʍʝʤʽʣʶʤʽʥʝʩʮʝʥʪʥʘ ʨʝʘʢʮʽʷ ʟ 

ʣʶʤʽʥʘʣʦʤ ʜʦʟʚʦʣʠʣʘ ʚʠʷʚʠʪʠ ʥʘʷʚʥʽʩʪʴ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ, ʱʦ 

ʦʙʫʤʦʚʣʶʚʘʣʦ ʨʫʡʥʫʚʘʥʥʷ ʚʦʣʦʢʥʘ. 

ɺ ʩʫʜʦʚʦ-ʭʽʤʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʩʣʽʜʽʚ ʢʨʦʚʽ ʦʧʨʠʩʢʫʶʪʴ 

ʧʦʚʝʨʭʥʶ ʨʦʟʯʠʥʦʤ ʛʽʜʨʘʟʽʥʘ 3-ʘʤʽʥʦʬʪʘʣʽʻʚʦʾ ʢʠʩʣʦʪʠ ʚ ʨʦʟʙʘʚʣʝʥʦʤʫ 

ʨʦʟʯʠʥʽ ʧʝʨʝʢʠʩʫ ʥʘʪʨʽʶ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʧʝʨʝʢʠʩ ʚʦʜʥʶ. ʂʨʦʚ ʚʟʘʻʤʦʜʽʻ ʟ 

ʧʝʨʝʢʠʩʦʤ ʚʦʜʥʶ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʷʩʢʨʘʚʝ ʩʚʽʪʽʥʥʷ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʭʝʤʽʣʶʤʽʥʝʩʮʝʥʪʥʠʭ ʤʝʪʦʜʽʚ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʤʽʨʶʚʘʪʠ ʚʽʜʥʦʩʥʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʘʪʦʤʽʚ ʚʦʜʥʶ ʚ ʧʦʣʫʤôʾ, ʷʢʱʦ ʚʚʝʩʪʠ ʚ 

ʧʦʣʫʤôʷ ʤʽʜʴ. ʇʨʠ ʮʴʦʤʫ ʨʝʻʩʪʨʫʻʪʴʩʷ ʷʩʢʨʘʚʘ ʩʤʫʛʘ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

CuH, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʷʢʦʾ ʧʨʠ ɚ=4280 ʧʨʦʧʦʨʮʽʡʥʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʪʦʤʽʚ 

ʚʦʜʥʶ. 

ɺ ʷʢʦʩʪʽ ʜʞʝʨʝʣ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʣʶʤʽʥʝʩʮʝʥʪʥʠʭ ʘʥʘʣʽʟʘʪʦʨʽʚ 

ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʝʧʣʦʚʽ ʜʞʝʨʝʣʘ, ʛʘʟʦʨʦʟʨʷʜʥʽ ʣʘʤʧʠ, 

ʣʘʟʝʨʠ. 

ʊʠʧʦʚʠʤ ʜʞʝʨʝʣʦʤ ʪʝʧʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʻ ʣʘʤʧʠ ʟ 

ʚʦʣʴʬʨʘʤʦʚʦʶ ʥʠʪʢʦʶ ʧʨʠ ʨʦʙʦʯʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʊ=22003000ʂ. ʆʩʪʘʥʥʽʤ 

ʯʘʩʦʤ ʜʣʷ ʧʨʦʜʦʚʞʝʥʥʷ ʩʪʨʦʢʫ ʩʣʫʞʙʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʘʣʦʛʝʥʥʽ ʣʘʤʧʠ 

ʨʦʟʞʘʨʶʚʘʥʥʷ, ʚ ʢʦʣʙʠ ʷʢʠʭ ʜʦʙʘʚʣʷʶʪʴ ʛʘʣʦʛʝʥʠ (ʡʦʜ ʘʙʦ ʙʨʦʤ). 

ʃʘʟʝʨʠ, ʜʣʷ ʷʢʠʭ ʻ ʭʘʨʘʢʪʝʨʥʠʤʠ ʚʠʩʦʢʘ ʤʦʥʦʭʨʦʤʘʪʠʯʥʽʩʪʴ, 

ʢʦʛʝʨʝʥʪʥʽʩʪʴ, ʧʦʪʫʞʥʽʩʪʴ, ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʜʞʝʨʝʣʘ ʟʙʫʜʞʝʥʥʷ 

ʣʶʤʽʥʝʩʮʝʥʮʽʾ. 

4.6 ʍʨʦʤʘʪʦʛʨʘʬʽʯʥʽ ʘʥʘʣʽʟʘʪʦʨʠ 

ʍʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʠʪʠ ʦʜʥʫ ʽʟ ʥʘʡʘʢʪʫ-

ʘʣʴʥʽʰʠʭ ʟʘʜʘʯ ð ʘʥʘʣʽʟ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʩʫʤʽʰʝʡ ʨʝʯʦʚʠʥ. ɺ 

ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʦʤʫ ʤʝʪʦʜʽ ʩʫʤʽʰ ʨʝʯʦʚʠʥ, ʱʦ ʤʘʻ ʙʫʪʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ, 

ʧʦʜʘʻʪʴʩʷ ʚ ʰʘʨ ʥʝʨʫʭʦʤʦʾ ʬʘʟʠ ð ʩʦʨʙʝʥʪʫ ʽ ʨʘʟʦʤ ʟ ʨʫʭʦʤʦʶ ʬʘʟʦʶ ʧʝ-

ʨʝʤʽʱʫʻʪʴʩʷ ʚʟʜʦʚʞ ʚʩʴʦʛʦ ʰʘʨʫ ʩʦʨʙʝʥʪʫ. ʂʦʞʝʥ ʽʟ ʢʦʤʧʦʥʝʥʪʽʚ ʩʫʤʽʰʽ 

ʚʟʘʻʤʦʜʽʻ ʟ ʩʦʨʙʝʥʪʦʤ ʥʝʨʫʭʦʤʦʾ ʬʘʟʠ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʦʮʝʩʠ 
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ʩʦʨʙʮʽʾ ʽ ʜʝʩʦʨʙʮʽʾ, ʷʢʽ ʜʣʷ ʢʦʞʥʦʛʦ ʽʟ ʢʦʤʧʦʥʝʥʪʽʚ ʩʫʤʽʰʽ ʤʘʶʪʴ ʨʽʟʥʫ 

ʰʚʠʜʢʽʩʪʴ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʨʦʟʜʽʣʝʥʥʷ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʦʾ ʩʫʤʽʰʽ ʨʝʯʦʚʠʥ. 

ʍʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟʘʪʦʨ ð ʧʨʠʩʪʨʽʡ, ʧʨʠʥʮʠʧ ʜʽʾ ʷʢʦʛʦ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʦʟʜʽʣʝʥʥʽ ʩʢʣʘʜʥʦʾ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʦʾ ʩʫʤʽʰʽ ʥʘ ʦʢʨʝʤʽ 

ʢʦʤʧʦʥʝʥʪʠ ʚ ʧʨʦʮʝʩʘʭ ʩʦʨʙʮʽʾ ʽ ʜʝʩʦʨʙʮʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʠ ʨʫʩʽ ʩʫʤʽʰʽ 

ʚʟʜʦʚʞ ʩʦʨʙʝʥʪʫ, ʽ ʥʘ ʧʦʜʘʣʴʰʦʤʫ ʚʠʟʥʘʯʝʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʦʞʥʦʛʦ ʽʟ 

ʢʦʤʧʦʥʝʥʪʽʚ. 

ʍʨʦʤʘʪʦʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʙʫʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʚ 1903 ʨ. 

ʨʦʩʽʡʩʢɹʠʤ ʙʦʪʘʥʽʢʦʤ ʄ.ʉ. ʎʚʝʪʦʤ ʜʣʷ ʨʦʟʜʽʣʝʥʥʷ ʽ ʘʥʘʣʽʟʫ ʨʦʩʣʠʥʥʠʭ 

ʧʽʛʤʝʥʪʽʚ. ɿ 60-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʤʝʪʦʜʠ ʛʘʟʦʚʦʾ ʭʨʦʤʘʪʦʛʨʘʬʽʾ 

ʫʩʧʽʰʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʨʝʯʦʚʠʥ. ʅʘ 

ʩʴʦʛʦʜʥʽ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʟʥʘʡʰʣʠ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʭʽʤʽʾ ʦʨʛʘʥʽʯʥʠʭ ʽ ʥʝʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʚ ʙʽʦʭʽʤʽʾ, ʚ ʭʽʤʽʯʥʽʡ, 

ʥʘʬʪʦʭʽʤʽʯʥʽʡ, ʭʘʨʯʦʚʽʡ, ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ, ʥʘʬʪʦʧʝʨʝʨʦʙʥʽʡ, ʛʘʟʦʚʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʛʘʟʦʚʦʾ 

ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʽ ʚʠʤʽʨʶʚʘʥʥʷ ʤʽʢʨʦʢʦʥʮʝʥʪʨʘʮʽʡ 

ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚ ʧʦʚʽʪʨʽ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴʩʷ ʟ ʚʠʩʦʢʦʶ ʩʝʣʝʢʪʠʚʥʽʩʶ ʽ 

ʪʦʯʥʽʩʪʶ. ʄʽʥʽʤʘʣʴʥʠʡ ʚʤʽʩʪ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚ ʧʦʚʽʪʨʽ, ʱʦ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʭ ʘʥʘʣʽʟʘʪʦʨʽʚ: ʘʢʨʠʣʦʥʽʪʨʠʣ-

4 ʤʢɻ; ʘʣʽʬʘʪʠʯʥʽ ʘʤʽʥʠ (ʧʝʨʚʠʥʥʽ, ʚʪʦʨʠʥʥʽ, ʪʨʝʪʠʥʥʽ)-10 ʤʢɻ; ʘʮʝʪʦʥ-0,05 

ʤʢɻ; ʙʝʥʟʦʣ-0,01 ʤʢɻ; 1,2ïʜʽʭʣʦʨʝʪʝʥ-0,05 ʤʢɻ; ʜʽʮʠʘʥ-0,05 ʤʢɻ; 

ʽʟʦʧʝʥʪʘʥ-4 ʤʢɻ; ʽʟʦʧʨʦʧʽʣʙʝʥʟʦʣ-0,1 ʤʢɻ; ʢʩʠʣʦʣ-0,05 ʤʢɻ; ʤʝʪʘʬʦʩ ʪʘ 

ʽʥʰ̔ ʬʦʩʬʦʨʦʨʛʘʥʽʯʥʽ ʧʝʩʪʠʮʠʜʠ-10-4 ʤʢɻ; ʜʽʦʢʩʠʥ ʩʽʨʢʠ-0,1%; ʩʪʠʨʦʣ-5 

ʤʢɻ; ʪʦʣʫʦʣ-0,05 ʤʢɻ; ʪʨʠʭʣʦʨʤʝʪʘʬʦʩ-0,01 ʤʢɻ; ʜʽʦʢʩʠʥ ʚʫʛʣʝʮʶ ð 1,2 

ʤʢɻ; ʬʪʘʣʦʬʦʩ-0,1 ʤʢɻ; ʮʠʢʣʦʛʝʢʩʘʥ-0,05 ʤʢɻ; ʝʪʠʣʙʝʥʟʦʣ-0,05 ʤʢɻ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʘʥʘʣʽʪʠʯʥʠʭ 

ʚʠʤʽʨʶʚʘʥʥʷʭ ʧʦʷʩʥʶʻʪʴʩʷ ʩʣʽʜʫʶʯʠʤ. ʍʨʦʤʘʪʦʛʨʘʬʽʷ ʜʦʟʚʦʣʷʻ ʨʦʟʜʽʣʷʪʠ 

ʽ ʘʥʘʣʽʟʫʚʘʪʠ ʙʫʜʴ-ʷʢʽ ʛʘʟʦʧʦʜʽʙʥʽ ʽ ʨʽʜʢʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʥʝʜʦʩʪʫʧʥʦ ʽʥʰʠʤ 

ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʘʤ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʭʨʦʤʘʪʦʛʨʘʬʽʾ ʤʦʞʥʘ ʘʥʘʣʽʟʫʚʘʪʠ ʷʢ ʤʘʣʫ, ʪʘʢ ʽ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʩʫʤʽʰʽ. ʍʨʦʤʘʪʦʛʨʘʬʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʤʦʞʥʘ ʘʥʘʣʽʟʫʚʘʪʠ 

ʨʝʯʦʚʠʥʠ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʢʠʧʽʥʥʷ ʜʦ 500 0ʉ. ʍʨʦʤʘʪʦʛʨʘʬʽʯʥʽ ʤʝʪʦʜʠ 

ʘʥʘʣʽʟʫ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʝʯʦʚʠʥ ʚʽʜ 10-6 %. 
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ʉʫʯʘʩʥʽ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʽ ʘʥʘʣʽʟʘʪʦʨʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʙʣʦʯʥʦʶ 

ʢʦʥʩʪʨʫʢʮʽʻʶ, ʰʠʨʦʢʠʤ ʥʘʙʦʨʦʤ ʜʝʪʝʢʪʦʨʽʚ ʪʘ ʥʘʷʚʥʽʩʪʶ 

ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʠʭ ʜʦʜʘʪʢʦʚʠʭ ʧʨʠʩʪʨʦʾʚ. ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʮʽ 

ʭʨʦʤʘʪʦʛʨʘʬʠ ʚʠʢʦʥʘʥʦ ʫ ʚʠʛʣʷʜʽ ʤʦʥʦʙʣʦʢʫ, ʚ ʷʢʦʤʫ ʨʦʟʪʘʰʦʚʘʥʽ 

ʩʠʩʪʝʤʠ ʛʘʟʦʚʦʛʦ ʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʪʝʨʤʦʩʪʘʪ, ʩʠʩʪʝʤʘ 

ʦʭʦʣʦʜʞʝʥʥʷ, ʚʠʧʘʨʥʠʢ ʜʣʷ ʥʘʩʘʜʦʯʥʠʭ ʘʙʦ ʢʘʧʽʣʷʨʥʠʭ ʢʦʣʦʥʦʢ, 

ʢʦʥʪʨʦʣʝʨ ʢʝʨʫʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʤʠ ʨʝʞʠʤʘʤʠ, ʚʠʪʨʘʪʘʤʠ ʛʘʟʽʚ, 

ʜʠʩʢʨʝʪʥʠʤʠ ʢʘʥʘʣʘʤʠ ʪʦʱʦ. 

ʇʨʦʮʝʩʠ ʘʥʘʣʽʟʫ, ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʽ ʢʽʣʴʢʽʩʥʘ ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʢʦʥʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʦʾ ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʦʾ ʪʝʭʥʽʢʠ ʽ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʭʨʦʤʘʪʦʛʨʘʬʽʯʥʠʭ ʘʥʘʣʽʟʘʪʦʨʽʚ ʧʨʦʚʦʜʷʪʴ ʘʥʘʣʽʟ 

ʩʢʣʘʜʥʠʭ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʩʫʤʽʰʝʡ ʦʨʛʘʥʽʯʥʠʭ ʽ ʥʝʦʨʛʘʥʽʯʥʠʭ 

ʟôʻʜʥʘʥʴ, ʝʢʦʣʦʛʽʯʥʠʡ ʢʦʥʪʨʦʣʴ ʦʙôʻʢʪʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

(ʧʦʚʽʪʨʷ, ʚʦʜʘ, ʛʨʫʥʪ) ʽ ʧʨʦʤʠʩʣʦʚʠʭ ʚʠʢʠʜʽʚ; ʘʥʘʣʽʟ ʧʘʨʘʤʝʪʨʽʚ ʨʝʯʦʚʠʥ ʫ 

ʭʽʤʽʯʥʽʡ, ʥʘʬʪʦʭʽʤʽʯʥʽʡ, ʛʘʟʦʚʽʡ, ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʨʠ 

ʩʝʨʪʠʬʽʢʘʮʽʾ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ), ʤʝʜʠʮʠʥʽ, ʙʽʦʣʦʛʽʾ, ʩʫʜʦʚʦ-ʤʝʜʠʯʥʽʡ 

ʝʢʩʧʝʨʪʠʟʽ ʪʦʱʦ. 

4.7 ɽʣʝʢʪʨʦʭʽʤʽʯʥʽ ʘʥʘʣʽʟʘʪʦʨʠ 

ɽʣʝʢʪʨʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ ʟʘʩʪʦʩʦʚʫʪʁʴʩʷ ʷʢ ʜʣʷ ʘʥʘʣʽʟʫ ʛʘʟʦʚʠʭ 

ʩʝʨʝʜʦʚʠʱ, ʪʘʢ ʽ ʜʣʷ ʘʥʘʣʽʟʫ ʨʽʜʠʥʥʠʭ ʩʝʨʝʜʦʚʠʱ ʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʛʘʣʫʟʷʭ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɽʣʝʢʪʨʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ 

ʢʦʥʜʫʢʪʦʤʝʪʨʠʯʥʽ, ʧʦʪʝʥʮʽʦʤʝʪʨʠʯʥʽ, ʧʦʣʷʨʦʛʨʘʬʽʯʥʽ ʽ ʢʫʣʦʥʦʤʝʪʨʠʯʥʽ. 

ʇʨʠ ʧʨʦʪʽʢʘʥʥʽ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʯʝʨʝʟ ʝʣʝʢʪʨʦʣʽʪ ʟʘʢʦʥ, ʱʦ ʜʽʻ ʫ 

ʧʨʦʚʽʜʥʠʢʘʭ ʧʝʨʰʦʛʦ ʨʦʜʫ, ʚʪʨʘʯʘʻ ʩʠʣʫ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʧʨʦʜʫʢʪʠ 

ʝʣʝʢʪʨʦʣʽʟʘ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ ʧʽʜ ʜʽʽʻʶ ʩʪʨʫʤʫ, ʷʢʠʡ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʝʣʝʢʪʨʦʣʽʪ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʬʽʟʠʯʥʠʭ ʽ ʭʽʤʽʯʥʠʭ ʟʤʽʥ ʥʘ ʝʣʝʢʪʨʦʜʘʭ. ʇʨʠ 

ʮʴʦʤʫ ʚʠʥʠʢʘʻ ʥʦʚʘ ʨʽʟʥʠʮʷ ʧʦʪʝʥʮʽʘʣʽʚ ʎʝ ʷʚʠʱʝ ʥʘʟʠʚʘʻʪʴʩʷ 

ʧʦʣʷʨʠʟʘʮʽʻʶ. 

ɿʘʣʝʞʥʽʩʪʴ ʩʪʨʫʤʫ ʚʽʜ ʥʘʧʨʫʛʠ ʥʝ ʻ ʧʨʷʤʦʶ, ʘ ʤʘʻ ʬʦʨʤʫ ʢʨʠʚʦʾ ð 

ʢʨʠʚʘ ʧʦʣʷʨʠʟʘʮʽʾ. ɺ ʦʩʥʦʚʫ ʧʦʣʷʨʦʛʨʘʬʽʯʥʦʛʦ ʤʝʪʦʜʘ ʧʦʢʣʘʜʝʥʘ 

ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʧʨʦʮʝʩʦʤ ʧʦʣʷʨʠʟʘʮʽʾ ʝʣʝʢʪʨʦʜʘ ʽ ʩʢʣʘʜʦʤ ʨʦʟʯʠʥʫ 

ʝʣʝʢʪʨʦʣʽʪʫ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʮʷ ʢʨʠʚʘ ʚʽʜʦʙʨʘʞʫʚʘʣʘ ʪʽʣʴʢʠ ʧʨʦʮʝʩʠ, ʱʦ 

ʧʨʦʪʽʢʘʶʪʴ ʥʘ ʦʜʥʦʤʫ ʟ ʝʣʝʢʪʨʦʜʽʚ (ʽʥʜʠʢʘʪʦʨʥʦʤʫ), ʪʦ ʜʨʫʛʠʡ ʝʣʝʢʪʨʦʜ 
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(ʜʦʧʦʤʽʞʥʠʡ ʘʙʦ ʧʦʨʽʚʥʷʣʴʥʠʡ) ʧʦʚʠʥʝʥ ʤʘʪʠ ʪʘʢʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦʙ ʡʦʛʦ 

ʧʦʪʝʥʮʽʘʣ ʥʝ ʟʤʽʥʶʚʘʚʩʷ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʩʪʨʫʤʫ. 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʧʦʣʷʨʠʟʘʮʽʡʥʠʭ ʢʨʠʚʠʭ ʤʦʞʥʘ ʚʠʨʽʰʫʚʘʪʠ ʘʥʘʣʽʪʠʯʥʽ 

ʟʘʜʘʯʽ ð ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʧʨʠʨʦʜʫ ʮʠʭ ʨʝʯʦʚʠʥ ʽ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʶ ʚ ʨʦʟʯʠʥʽ. 

ʂʦʥʜʫʢʪʦʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʤʽʨʶʚʘʥʥʽ 

ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʩʪʽ ʝʣʝʢʪʨʦʣʽʪʽʚ. ʇʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʧʘʨʘʤʝʪʨʽʚ ʛʘʟʦʚʠʭ 

ʩʝʨʝʜʦʚʠʱ ʚʠʟʥʘʯʘʻʤʠʡ ʢʦʤʧʦʥʝʥʪ ʧʦʧʝʨʝʜʥʴʦ ʧʦʛʣʠʥʘʻʪʴʩʷ ʫ 

ʚʽʜʧʦʚʽʜʥʦʤʫ ʨʦʟʯʠʥʽ, ʘ ʧʦʪʽʤ ʚʠʤʽʨʶʻʪʴʩʷ ʟʤʽʥʘ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʩʪʽ 

ʨʦʟʯʠʥʫ. ʂʦʥʜʫʢʪʦʤʝʪʨʽʯʥʽ ʤʝʪʦʜʠ ʽ ʟʘʩʦʙʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʧʨʦʩʪʽ ʽ ʪʦʤʫ 

ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʣʘʙʦʨʘʪʦʨʥʽʡ ʽ ʚʠʨʦʙʥʠʯʽʡ ʧʨʘʢʪʠʮʽ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʩʦʣʝʡ, ʱʦ ʨʦʟʯʠʥʝʥʽ ʚ ʚʦʜʽ. 

ʈʦʟʯʠʥʠ ʨʝʯʦʚʠʥ, ʱʦ ʧʨʦʚʦʜʷʪʴ ʝʣʝʢʪʨʠʯʥʠʡ ʩʪʨʫʤ, ʥʘʟʠʚʘʶʪʴʩʷ 

ʝʣʝʢʪʨʦʣʽʪʘʤʠ. ɺ ʝʣʝʢʪʨʦʣʽʪʘʭ ʧʝʨʝʥʦʩ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʟʠʪʠʚʥʦ ʟʘʨʷʜʞʝʥʠʭ ʢʘʪʽʦʥʽʚ ʽ ʥʝʛʘʪʠʚʥʦ ʟʘʨʷʜʞʝʥʠʭ 

ʘʥʽʦʥʽʚ, ʥʘ ʷʢʽ ʜʠʩʦʮʽʶʻ ʨʝʯʦʚʠʥʘ ʚ ʨʦʟʯʠʥʘʭ. ɯʦʥʠ ʢʘʪʽʦʥʘ ʘʙʦ ʘʥʽʦʥʘ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜ ʦʜʥʦʚʘʣʝʥʪʥʠʭ ʜʦ ʩʝʤʠʚʘʣʝʥʪʥʠʭ, ʪʦʙʪʦ ʚʦʥʠ ʤʦʞʫʪʴ 

ʥʝʩʪʠ ʚʽʜ ʦʜʥʦʛʦ ʜʦ ʩʝʤʠ ʧʦʟʠʪʠʚʥʠʭ ʘʙʦ ʥʝʛʘʪʠʚʥʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʟʘʨʷʜʽʚ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʩʣʘʙʽ ʽ ʩʠʣʴʥʽ ʝʣʝʢʪʨʦʣʽʪʠ. 

ʉʣʘʙʽ ʝʣʝʢʪʨʦʣʽʪʠ ð ʙʽʣʴʰʽʩʪʴ ʦʨʛʘʥʽʯʥʠʭ ʽ ʯʘʩʪʠʥʘ ʥʝʦʨʛʘʥʽʯʥʠʭ 

ʢʠʩʣʦʪ ʽ ʦʩʥʦʚʠ, ʥʘʧʨʠʢʣʘʜ, ʦʮʪʦʚʘ ʢʠʩʣʦʪʘ, ʬʦʩʬʦʨʥʽ ʢʠʩʣʦʪʠ, ʘʤʽʘʢ. 

ʉʠʣʴʥʽ ʝʣʝʢʪʨʦʣʽʪʠ ð ʩʽʨʯʘʥʘ ʢʠʩʣʦʪʘ, ʩʦʣʷʥʘ ʢʠʩʣʦʪʘ, ʛʽʜʨʦʦʢʠʩʠ 

ʥʘʪʨʽʶ ʽ ʢʘʣʽʶ, ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʦʣʽ. ʎʽ ʨʝʯʦʚʠʥʠ ʜʠʩʦʮʽʶʶʪʴ ʤʘʡʞʝ 

ʧʦʚʥʽʩʪʶ, ʧʨʠ ʧʦʚʥʽʡ ʜʠʩʦʮʽʘʮʽʾ ʤʦʣʝʢʫʣ ʝʬʝʢʪʠʚʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʦʢʨʝʤʠʭ 

ʽʦʥʽʚ ʜʦʨʽʚʥʶʻ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦʾ ʨʝʯʦʚʠʥʠ, ʱʦ ʨʦʟʯʠʥʝʥʘ ʚ ʨʦʟʯʠʥʽ. 

ʋ ʤʝʪʘʣʝʚʠʭ ʧʨʦʚʽʜʥʠʢʽʚ ʝʣʝʢʪʨʠʯʥʽ ʟʘʨʷʜʠ ʧʝʨʝʥʦʩʷʪʴʩʷ 

ʝʣʝʢʪʨʦʥʘʤʠ, ʘ ʚ ʝʣʝʢʪʨʦʣʽʪʘʭ ð ʽʦʥʘʤʠ, ʱʦ ʨʦʟʯʠʥʝʥʽ ʚ ʨʝʯʦʚʠʥʽ, 

ʧʦʟʠʪʠʚʥʽ ʽ ʥʝʛʘʪʠʚʥʽ ʽʦʥʠ ʧʨʠ ʟʽʪʢʥʝʥʥʽ ʟ ʝʣʝʢʪʨʦʜʘʤʠ ʨʦʟʨʷʜʞʘʶʪʴʩʷ ʽ 

ʚʠʜʽʣʷʶʪʴʩʷ ʥʘ ʥʠʭ ʫ ʚʠʛʣʷʜʽ ʘʪʦʤʽʚ, ʘ ʝʣʝʢʪʨʦʜ ʥʘʙʫʚʘʻ ʧʦʪʝʥʮʽʘʣ, ʷʢʠʡ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʽʦʥʽʚ, ʱʦ ʚʠʜʽʣʠʣʠʩʷ ʥʘ ʝʣʝʢʪʨʦʜʘʭ, ɼʣʷ ʧʽʜʪʨʠʤʢʠ 

ʩʪʘʣʦʾ ʚʝʣʠʯʠʥʠ ʩʪʨʫʤʫ ʥʘ ʝʣʝʢʪʨʦʜʠ ʧʦʚʠʥʥʘ ʧʦʜʘʚʘʪʠʩʷ ʥʘʧʨʫʛʘ, ʧʨʠ 

ʮʴʦʤʫ ʚʠʥʠʢʘʻ ʧʦʣʷʨʠʟʘʮʽʷ ʝʣʝʢʪʨʦʜʽʚ. 

ʗʢʱʦ ʧʨʦʧʫʩʢʘʪʠ ʯʝʨʝʟ ʝʣʝʢʪʨʦʣʽʪ ʟʤʽʥʥʠʡ ʩʪʨʫʤ, ʪʦ ʥʘ ʝʣʝʢʪʨʦʜʽ ʚ 

ʦʜʠʥ ʧʽʚʧʝʨʽʦʜ ʙʫʜʝ ʚʠʜʽʣʷʪʠʩʷ ʚʠʟʥʘʯʝʥʘ ʢʽʣʴʢʽʩʪʴ ʽʦʥʽʚ, ʢʦʪʨʽ ʚ 

ʥʘʩʪʫʧʥʠʡ ʧʽʚʧʝʨʽʦʜ ʟʥʦʚʫ ʨʦʟʯʠʥʷʪʴʩʷ ʽ ʧʨʠ ʚʝʣʠʢʽʡ ʯʘʩʪʦʪʽ ʽ ʤʘʣʽʡ 

ʛʫʩʪʠʥʽ ʩʪʨʫʤʫ ʥʝ ʙʫʜʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʣʷʨʠʟʘʮʽʶ ʝʣʝʢʪʨʦʜʽʚ. ʊʦʤʫ ʦʧʽʨ 

ʝʣʝʢʪʨʦʣʽʪʫ ʤʦʞʥʘ ʚʠʤʽʨʶʚʘʪʠ ʟʤʽʥʥʠʤ ʩʪʨʫʤʦʤ. ʗʢʱʦ ʨʽʜʠʥʘ ʻ ʯʘʩʪʠʥʦʶ 
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ʝʣʝʢʪʨʠʯʥʦʛʦ ʢʦʣʘ, ʪʦ ʚʦʥʘ ʧʦʚʦʜʠʪʴ ʩʝʙʝ ʷʢ ʝʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ, ʘ ʩʪʨʫʤ, ʱʦ 

ʧʨʦʪʽʢʘʻ ʢʨʽʟʴ ʮʶ ʨʽʜʠʥʫ, ʧʨʦʧʦʨʮʽʡʥʠʡ ʚʤʽʩʪʫ ʽʦʥʽʚ ʚ ʥʽʡ. ʆʪʞʝ, ʩʪʦʚʧʯʠʢ 

ʨʽʜʠʥʠ ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʟʘ ʝʣʝʢʪʨʠʯʥʠʡ ʧʨʦʚʽʜʥʠʢ, ʜʦʚʞʠʥʘ ʷʢʦʛʦ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʩʪʘʥʥʶ ʤʽʞ ʝʣʝʢʪʨʦʜʘʤʠ, ʘ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʪʠʥ ð 

ʧʣʦʱʝʶ ʝʣʝʢʪʨʦʜʽʚ. 

ɽʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʴ ʨʦʟʯʠʥʽʚ ʟʘʜʘʶʪʴ ʚ ʤʽʢʨʦʩʽʤʝʥʩʘʭ, ʱʦ ʻ ʤʽʨʦʶ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʠʩʦʮʽʡʦʚʘʥʦʾ ʨʝʯʦʚʠʥʠ (1 ʩʽʤʝʥʩ = 1/ʆʤ = 1000000 ʤʢʩʽʤ). 

ɺ ʪʝʭʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʩʪʽ ʚʚʦʜʷʪʴ 

ʚʽʜʥʦʩʥʫ ʚʝʣʠʯʠʥʫ ʧʨʦʚʽʜʥʦʩʪʽ, ʢʦʪʨʘ ʫʷʚʣʷʻ ʩʦʙʦʶ ʧʨʦʚʽʜʥʽʩʪʴ ʨʝʯʦʚʠʥʠ ʚ 

ʜʦʣʷʭ ʧʨʦʚʽʜʥʦʩʪʽ ʨʦʟʯʠʥʫ Nʘʉɯ ʪʘʢʦʾ ʞ ʢʦʥʮʝʥʪʨʘʮʽʾ  

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʨʦʟʯʠʥʫ, ʷʢʠʡ ʤʽʩʪʠʪʴ: 2ʤʛ NaCl; 4ʤʛ Na2SO4; 3 ʤʛ N3 

ʈʆ4 ʽ 6 ʤʛ NaOH ʚ 1 ʣ ʚʦʜʠ, ʧʦʚʥʫ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʴ ʨʦʟʨʘʭʦʚʫʶʪʴ ʪʘʢ: 

2ʤʛ NaCl/ʣ ʚʽʜʧʦʚʽʜʘʻ => 2ʤʛ NaCl/ʣ 

4ʤʛ Na2SO4/ʣ ʚʽʜʧʦʚʽʜʘʻ 4x0,83 => 3,32 ʤʛ NaCl/ʣ 

ɿʤʛ Na2ʈO4/ʣ ʚʽʜʧʦʚʽʜʘʻ 3x1 => ɿʤʛ NaCl/ʣ 

6ʤʛ NaOH/ʣ ʚʽʜʧʦʚʽʜʘʻ 6x2,8 => 16,8ʤʛ NaCl/ʣ 

ʆʪʞʝ, ʟʘʛʘʣʴʥʘ ʧʨʦʚʽʜʥʽʩʪʴ ʨʦʟʯʠʥʫ ʚʽʜʧʦʚʽʜʘʻ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʩʪʽ 

25.12 NaCl/ʣ. ʇʨʠʣʘʜ, ʛʨʘʜʫʡʦʚʘʥʠʡ ʥʘ ʧʨʦʚʽʜʥʽʩʪʴ ʨʦʟʯʠʥʫ NaCl, ʧʦʢʘʞʝ 

ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʴ 25,12 ʤʛ NaCl/ʣ, ʘ ʟʛʽʜʥʦ ʟ ʭʽʤʽʯʥʠʤ ʘʥʘʣʽʟʦʤ ʨʦʟʯʠʥ 

ʤʽʩʪʠʪʴ ʪʽʣʴʢʠ 2 ʤʛ NaCl/ʣ. 

ʂʦʥʮʝʥʪʨʘʮʽʶ ʦʜʥʦʾ ʨʝʯʦʚʠʥʠ ʨʦʟʯʠʥʫ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʪʽʣʴʢʠ ʚ 

ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʴ ʨʝʰʪʠ ʨʝʯʦʚʠʥ ʟʥʘʯʥʦ ʥʠʞʯʘ, ʘʙʦ 

ʷʢʱʦ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʘʣʠʰʘʻʪʴʩʷ ʩʪʘʣʦʶ ʽ ʥʝ ʚʠʢʣʠʢʘʻ ʟʤʽʥʠ ʧʨʦʚʽʜʥʦʩʪʽ. 

ɽʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʴ ʨʦʟʯʠʥʽʚ ʙʫʜʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʦʜʥʦʛʦ ʚʠʤʽʨʶʻʤʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʽ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʢʦʥʮʝʥʪʨʘʮʽʷ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʨʦʟʯʠʥʽʚ ʤʽʥʷʻʪʴʩʷ ʧʨʦʧʦʨʮʽʡʥʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʢʨʝʤʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 

ʅʝʜʦʣʽʢʠ ʢʦʥʜʫʢʪʦʤʝʪʨʠʯʥʦʛʦ ʤʝʪʦʜʫ: 

¶ ʥʝʚʠʙʽʨʢʦʚʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʽʩʪʴ ʨʦʟʯʠʥʫ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʫʤʦʶ ʚʩʽʭ ʽʦʥʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʦʟʯʠʥʽ (ʪʦʤʫ 

ʢʦʥʜʫʢʪʦʤʝʪʨʠʯʥʠʡ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʜʣʷ 

ʘʥʘʣʽʟʫ ʙʽʥʘʨʥʠʭ ʘʙʦ ʧʩʝʚʜʦʙʽʥʘʨʥʠʭ ʛʘʟʦʚʠʭ ʩʫʤʽʰʝʡ); 

¶ ʩʫʪʪʻʚʘ ʟʘʣʝʞʥʽʩʪʴ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʩʪʽ ʨʦʟʯʠʥʽʚ ʝʣʝʢʪʨʦʣʽʪʽʚ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ (0,5- 2,5%/ʛʨʘʜ, ʘ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʜʦ 7%/ʛʨʘʜ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʝʣʝʢʪʨʦʣʽʪʫ, ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʦʟʯʠʥʘ ʽ ʦʙʣʘʩʪʽ ʪʝʤʧʝʨʘʪʫʨ); 
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4.8 ʇʦʪʝʥʮʽʦʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ 

ʇʦʪʝʥʮʽʦʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʟʥʘʯʝʥʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʦʥʽʚ ʰʣʷʭʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʝʣʝʢʪʨʦʨʫʰʽʡʥʦʾ ʩʠʣʠ ʝʣʝʤʝʥʪʘ. 

ʇʨʠ ʟʽʪʢʥʝʥʥʽ ʜʚʦʭ ʤʝʪʘʣʽʚ, ʤʝʪʘʣʫ ʟ ʨʦʟʯʠʥʦʤ, ʜʚʦʭ ʨʦʟʯʠʥʽʚ ʽ ʪ.ʧ. ʤʽʞ 

ʥʠʤʠ ʩʪʚʦʨʶʻʪʴʩʷ ʨʽʟʥʠʮʷ ʧʦʪʝʥʮʽʘʣʽʚ. ɼʣʷ ʧʦʪʝʥʮʽʦʤʝʪʨʽʾ ʥʘʡʚʘʞʣʠʚʽʰʠʤ 

ʻ ʧʦʪʝʥʮʽʘʣ, ʱʦ ʚʠʥʠʢʘʻ ʤʽʞ ʤʝʪʘʣʦʤ ʽ ʨʦʟʯʠʥʦʤ. 

ʇʨʷʤʽ ʤʝʪʦʜʠ ʚʠʤʽʨʶʚʘʥʥʷ ð ʨʽʟʥʠʮʷ ʧʦʪʝʥʮʽʘʣʽʚ ʥʘ ʝʣʝʢʪʨʦʜʘʭ 

ʧʦʢʘʟʫʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʢʦʥʮʝʥʪʨʘʮʽʶ ʽʦʥʽʚ. ʅʝʧʨʷʤʽ ʚʠʤʽʨʶʚʘʥʥʷ 

(ʧʦʪʝʥʮʽʦʤʝʪʨʠʯʥʽ ʪʠʪʨʫʚʘʥʥʷ) ð ʚʠʪʨʘʪʘ ʪʠʪʨʫʶʯʦʛʦ ʨʝʘʛʝʥʪʘ ʚʽʜʧʦʚʽʜʘʻ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʟʥʘʯʘʻʤʦʾ ʨʝʯʦʚʠʥʠ.  

ʅʝʨʥʩʪ ʚ 1889 ʨʦʮʽ ʚʚʽʚ ʪʘʢ ʟʚʘʥʫ ʧʨʫʞʥʽʩʪʴ ʨʦʟʯʠʥʝʥʥʷ, ʷʢʘ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʪʦʤʫ, ʱʦ ʟʘʥʫʨʝʥʽ ʚ ʨʦʟʯʠʥ ʩʚʦʾʭ ʽʦʥʽʚ ʝʣʝʢʪʨʦʜʠ ʽʟ 

ʥʝʙʣʘʛʦʨʦʜʥʠʭ ʤʝʪʘʣʽʚ ʯʘʩʪʢʦʚʦ ʨʦʟʯʠʥʷʶʪʴʩʷ, ʚʽʜʜʘʶʯʠ ʚ ʨʦʟʯʠʥ ʙʽʣʴʰʫ, 

ʘʙʦ ʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʢʘʪʽʦʥʽʚ, ʘ ʩʘʤʽ ʝʣʝʢʪʨʦʜʠ ʧʨʠ ʮʴʦʤʫ ʟʘʨʷʜʞʘʶʪʴʩʷ 

ʥʝʛʘʪʠʚʥʦ. 

ʋ ʝʣʝʢʪʨʦʜʽʚ ʽʟ ʙʣʘʛʦʨʦʜʥʠʭ ʤʝʪʘʣʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʚʦʨʦʪʥʽʡ ʧʨʦʮʝʩ, 

ʧʨʠ ʷʢʦʤʫ ʯʘʩʪʠʥʘ ʢʘʪʽʦʥʽʚ ʽʟ ʨʦʟʯʠʥʫ ʦʩʘʜʞʫʻʪʴʩʷ ʥʘ ʝʣʝʢʪʨʦʜʽ ʽ ʝʣʝʢʪʨʦʜ 

ʦʪʨʠʤʫʻ ʧʦʟʠʪʠʚʥʠʡ ʟʘʨʷʜ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʦʜʥʝʚʠʭ ʽʦʥʽʚ ʥʝʦʙʭʽʜʥʦ ʫ ʙʘʛʘʪʴʦʭ 

ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ: ʭʽʤʽʯʥʽʡ, ʭʘʨʯʦʚʽʡ, ʧʘʧʝʨʦʚʽʡ, ʪʝʢʩʪʠʣʴʥʽʡ, 

ʰʢʽʨʷʥʽʡ, ʬʘʨʤʘʢʦʣʦʛʽʯʥʽʡ, ʚ ʤʝʜʠʮʠʥʽ, ʙʽʦʣʦʛʽʾ ʪʦʱʦ. 

ɺ ʪʝʦʨʽʻʶ ʜʠʩʦʮʽʘʮʽʾ ʦʧʝʨʫʶʪʴ ʧʦʥʷʪʪʷʤ ʽʦʥʥʠʡ ʜʦʙʫʪʦʢ. ɿʦʢʨʝʤʘ, 

ʜʣʷ ʚʦʜʠ ʽʦʥʥʠʡ ʜʦʙʫʪʦʢ ʂʚ=10-14, ʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽʦʥʽʚ [ʅ+] ʽ ʽʦʥʽʚ [ʆʅ+] 

ʨʽʚʥʽ ʤʽʞ ʩʦʙʦʶ, ʦʪʞʝ [ʅ+]=10-7, [ʆʅ-] = 10 -7 

ʂʠʩʣʦʪʠ ð ʮʝ ʪʘʢʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʚ ʚʦʜʥʦʤʫ ʨʦʟʯʠʥʽ ʚʽʜʱʝʧʣʶʶʪʴ 

ʽʦʥʠ ʚʦʜʥʶ [ʅ+], ʘ ʦʩʥʦʚʠ ð ʨʝʯʦʚʠʥʠ, ʱʦ ʚʽʜʱʝʧʣʶʶʪʴ ʛʽʜʨʦʢʩʠʣʴʥʽ ʽʦʥʠ 

[ʆʅ-]. ʗʢʱʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʠʩʣʦʪ, ʪʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʽʦʥʽʚ [ʆʅ-

] ʟʤʝʥʰʫʻʪʴʩʷ, ʪʦʤʫ ʱʦ ʜʦʙʫʪʦʢ [ʅ+] [ʆʅ-] ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʩʪʽʡʥʠʤ. ɺ 

ʣʫʞʥʠʭ ʨʦʟʯʠʥʘʭ ʯʠʩʣʦ ʽʦʥʽʚ [ʆʅ-] ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʨʦʩʪʘʻ, ʘ 

ʚʨʘʭʦʚʫʶʯʠ ʩʪʘʣʽʩʪʴ ʜʦʙʫʪʢʫ [ʅ+][ʆʅ-], ʢʦʥʮʝʥʪʨʘʮʽʶ ʽʦʥʽʚ [ʆʅ-] ʤʦʞʥʘ 

ʪʘʢʦʞ ʚʠʨʘʟʠʪʠ ʯʝʨʝʟ ʢʦʥʮʝʥʪʨʘʮʽʶ ʽʦʥʽʚ [ʅ+]. 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʚʦʜʥʝʚʠʭ ʽʦʥʽʚ [ʅ+] ʻ ʤʽʨʦʶ ʷʢ ʢʠʩʣʦʪʥʦʩʪʽ, ʪʘʢ ʽ 

ʣʫʞʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʠʟʫʻ ʥʝʡʪʨʘʣʴʥʽ ʨʦʟʯʠʥʠ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʦʜʥʝʚʠʭ ʽʦʥʽʚ ʉʝʨʝʥʩʝʥ ʚ 1907 ʨ ʚʚʽʚ ʚʝʣʠʯʠʥʫ ʨʅ, ʷʢʫ 

ʚʠʟʥʘʯʠʚ ʷʢ ʚʽʜ'ʻʤʥʠʡ ʣʦʛʘʨʠʬʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʦʜʥʝʚʠʭ ʽʦʥʽʚ. 
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ʨʅ = -log [ʅ+] 

ɺʝʣʠʯʠʥʘ ʨʅ ʻ ʤʽʨʦʶ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʦʜʥʝʚʠʭ ʛʨʘʤ-ʽʦʥʽʚ, ʱʦ 

ʤʽʩʪʷʪʴʩʷ ʚ 1ʣ ʨʦʟʯʠʥʫ. 

ʂʦʥʮʝʥʪʨʘʮʽʷ ʚʦʜʥʝʚʠʭ ʽʦʥʽʚ ʚ ʜʠʩʪʠʣʴʦʚʘʥʽʡ ʚʦʜʽ ʜʦʨʽʚʥʶʻ 10-7 

ʚʦʜʥʝʚʠʭ ʛʨʘʤ-ʽʦʥʽʚ ʚ 1 ʣ ʽ ʪʘʢʦʶ ʞ ʻ ʢʦʥʮʝʥʪʨʘʮʽʷ ʽʦʥʽʚ [ʆʅ-]. 

ɼʠʩʪʠʣʴʦʚʘʥʘ ʚʦʜʘ ʤʘʻ ʨʅ = 7. ʈʦʟʯʠʥʠ ʟ ʨʅ>7 ʻ ʣʫʞʥʠʤʠ. 

4.9 ʊʝʧʣʦʚʽ ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʠ 

ʊʝʧʣʦʚʽ ʛʘʟʦʘʥʘʣʟʘʪʦʨʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʝʣʠʯʠʥʠ, ʷʢʘ ʚʠʤʽʨʶʻʪʴʩʷ, 

ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʠ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ (ʪʝʨʤʦʢʦʥʜʫʢʪʦʤʝʪʨʠʯʥʽ 

 ̔ʪʝʨʤʦʭʽʤʽʯʥʽ) ʪʘ ʪʝʨʤʦʩʦʨʙʮʽʡʥʽ. 

ʊʝʨʤʦʢʦʥʜʫʢʪʦʤʝʪʨʠʯʥʽ ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʠ (ʚʽʜ ʣʘʪ. conductor ð 

ʧʨʦʚʽʜʥʠʢ) ð ʮʝ ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʠ, ʧʨʠʥʮʠʧ ʜʽʾ ʷʢʠʭ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʟʘʣʝʞʥʦʩʪʽ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʩʫʤʽʰʽ, ʱʦ ʘʥʘʣʽʟʫ̒ ʪʴʩʷ, ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʚʠʟʥʘʯʘʻʤʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ʎʝʡ ʤʝʪʦʜ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ 

ʨʦʟʧʦʚʩʜʁʞʝʥʠʭ (ʡʦʛʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚ 1880ʨ.) ɺ 1920ʨ. ʙʫʣʦ ʩʪʚʦʨʝʥʦ 

ʧʝʨʰʠʡ ʧʨʦʤʠʩʣʦʚʠʡ ʪʝʨʤʦʢʦʥʜʫʢʪʦʤʝʪʨʠʯʥʠʡ ʛʘʟʦʘʥʘʣʽʟʘʪʦʨ (ʊʂɻ), ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʜʚʦʦʢʠʩʫ ʚʫʛʣʝʮʶ ʚ ʪʦʧʦʯʥʠʭ ʛʘʟʘʭ. 

ʊʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʛʘʟʽʚ ð ʧʨʦʮʝʩ ʧʝʨʝʜʘʯʽ ʪʝʧʣʦʪʠ, ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʧʨʠ ʟʽʪʢʥʝʥʥʽ ʤʽʞ ʩʦʙʦʶ ʤʦʣʝʢʫʣ ʽ ʘʪʦʤʽʚ, ʷʢʽ ʤʘʁ ʪʴ ʨʽʟʥʫ ʢʽʥʝʪʠʯʥʫ 

ʝʥʝʨʛʽʶ (ʪʝʤʧʝʨʘʪʫʨʫ). ʎʝʡ ʚʠʜ ʧʝʨʝʜʘʯʽ ʪʝʧʣʘ ʧʦ ʩʚʦʾʡ ʧʨʠʨʦʜʽ ʩʫʪʪʻʚʦ 

ʚʜ̔ʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʢʦʥʚʝʢʮʽʾ, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʝʨʝʜʘʯʽ ʪʝʧʣʦʪʠ ʧʨʠ 

ʧʝʨʝʤʽʱʝʥʥʽ ʤʘʩ ʛʘʟʫ ʧʽʜ ʚʧʣʠʚʦʤ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʛʨʘʜʽʻʥʪʘ, ʘʙʦ ʧʨʠ ʤʝʭʘʥʽʯʥʦʤʫ ʧʝʨʝʤʽʰʫʚʘʥʥʽ. 

ɻʘʟʠ ʟ ʚʝʣʠʢʦʶ ʤʦʣʝʢʫʣʨ̫ʥʦʾ ʚʘʛʦʶ (ʥʘʧʨʠʢʣʘʜ, ʙʨʦʤ ʘʙʦ ʦʨʛʘʥʽʯʥʽ 

ʛʘʟʦʚʽ ʩʧʦʣʫʢʠ) ʤʘʶʪʴ ʥʠʟʴʢʫ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ, ʘ ʛʘʟʠ ʟ ʤʘʣʦʶ 

ʤʦʣʝʢʫʣʷʨʥʦʶ ʚʘʛʦʶ (ʚʦʜʝʥʴ, ʤʝʪʘʥ, ʛʝʣʽʡ) ð ʚʠʩʦʢʫ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ. 

ʗʢʱʦ ʛʘʟʦʚʘ ʩʫʤʽʰ ʙʽʥʘʨʥʘ ʽ ʾʾ ʢʦʤʧʦʥʝʥʪʠ ʤʘʶʪʴ ʨʽʟʥʫ 

ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ, ʪʦ ʚʠʤʽʨʶʯʁʠ ʟʤʽʥʫ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʩʫʤʽʰʽ, ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʢʦʥʮʝʥʪʨʘʮʽʶ ʦʜʥʦʛʦ ʽʟ ʢʦʤʧʦʥʝʥʪʽʚ. ɸʥʘʣʽʟ 

ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʦʾ ʩʫʤʽʰʽ ʤʦʞʣʠʚʠʡ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ 

ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʥʝʚʠʟʥʘʯʘʻʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʝʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʽʞ 

ʩʦʙʦʶ ʽ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʢʦʤʧʦʥʝʥʪʘ, ʱʦ 

ʜʦʩʣʽʜʞʫʻʪʴʩʷ. 

ʊʂɻ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ: 

1) ʧʨʦʩʪʦʪʘ ʢʦʥʩʪʨʫʢʮʽʾ; 
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2) ʚʠʩʦʢʘ ʯʫʪʣʠʚʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ; 

3) ʰʠʨʦʢʠʡ ʜʠʥʘʤʽʯʥʠʡ ʜʽʘʧʘʟʦʥ; 

4) ʚʠʩʦʢʘ ʥʘʜʽʡʥʽʩʪʴ; 

5) ʚʝʣʠʢʠʡ ʪʝʨʤʽʥ ʨʦʙʦʪʠ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʚ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʚ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠɦ ʘʭ. 

ʇʝʨʝʪʚʦʨʝʥʥʷ ʥʝʝʣʝʢʪʨʠʯʥʦʾ ʚʝʣʠʯʠʥʠ ð ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʦʤʧʦʥʝʥʪʫ 

ʛʘʟʦʚʦʾ ʩʫʤʽʰʽ ʚ ʝʣʝʢʪʨʠʯʥʠʡ ʦʧʽʨ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʫʪʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ (ʏɽ) 

ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʫ ð ʧʨʦʚʽʜʥʠʢʦʤ ʘʙʦ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʤ, ʷʢʠʡ ʨʦʟʤʽʱʝʥʠʡ ʚ 

ʩʝʨʝʜʦʚʠʱʽ ʛʘʟʫ ʽ ʥʘʛʨʽʚʘʻʪʴʩʷ ʩʪʨʫʤʦʤ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʨʦʚʽʜʥʠʢʘ ʏɽ (ʧʨʠ 

ʫʤʦʚʽ ʱʦ ʩʪʨʫʤ ʚ ʧʨʦʚʽʜʥʠʢʫ ʥʝ ʟʤʽʥʶʻʪʴʩʷ) ʙʫʜʝ ʤʽʥʷʪʠʩʷ ʪʽʣʴʢʠ ʟʘ 

ʨʘʭʫʥʦʢ ʪʝʧʣʦʚʽʜʜʘʯʽ ʚʽʜ ʧʨʦʚʽʜʥʠʢʘ, ʢʦʪʨʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘ 

ʨʘʭʫʥʦʢ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʛʘʟʦʚʦʾ ʩʫʤʽʰʽ. ɺʠʤʽʨʶʚʘʥʥʷ ʟʚʦʜʠʪʴʩʷ ʜʦ 

ʧʦʨʽʚʥʷʥʥʷ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʛʘʟʦʚʦʾ ʩʫʤʽʰʽ ʜʦ ʽ ʧʽʩʣʷ ʧʦʛʣʠʥʘʥʥʷ. 

ʇʨʠʥʮʠʧ ʜʽʾ ʪʝʨʤʦʭʽʤʽʯʥʠʭ ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʽʚ (ʊʍɻ) ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʚʠʤʽʨʶʚʘʥʥʽ ʢʦʨʠʩʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʝʬʝʢʪʫ ʭʽʤʽʯʥʦʾ ʨʝʘʢʮʽʾ ʚʠʟʥʘʯʘʻʤʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʛʘʟʦʚʦʾ ʩʫʤʽʰʽ. 

ʅʘʡʙʽʣʴʰʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʦʪʨʠʤʘʣʠ ʊʍɻ, ʚ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʨʝʘʢʮʽʷ ʦʢʠʩʣʝʥʥʷ ʚʠʟʥʘʯʘʻʤʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ɺ ʊʍɻ ʧʝʨʰʦʛʦ ʪʠʧʫ 

ʢʘʪʘʣʽʪʠʯʥʝ ʦʢʠʩʣʝʥʥʷ ʢʦʤʧʦʥʝʥʪʘ ʟʜʽʡʩʥʶ̒ ʪʴʩʷ ʥʘ ʪʚʝʨʜʦʤʫ 

ʛʨʘʥʫʣʴʦʚʘʥʦʤʫ ʢʘʪʘʣʽʟʘʪʦʨʽ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʢʨʽʟʴ ʥʴʦʛʦ ʛʘʟʦʚʦʾ ʩʫʤʽʰʽ. 

ʂʦʨʠʩʥʠʡ ʪʝʧʣʦʚʠʡ ʝʬʝʢʪ ʢʘʪʘʣʽʪʠʯʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʚʠʤʽʨʶʻʪʴʩʷ ʚ ʧʦʪʦʮʽ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʨʤʦʤʝʪʨʘ ʦʧʦʨʫ ʘʙʦ ʪʝʨʤʦʙʘʪʘʨʝʾ. 

ɺ ʊʍɻ ʜʨʫʛʦʛʦ ʪʠʧʫ ʢʘʪʘʣʽʪʠʯʥʝ ʦʢʠʩʣʝʥʥʷ ʢʦʤʧʦʥʝʥʪʫ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʥʘʛʨʽʪʽʡ ʘʢʪʠʚʥʽʡ ʥʠʪʮʽ, ʷʢʘ ʻ ʦʜʥʦʯʘʩʥʦ ʯʫʪʣʠʚʠʤ 

ʝʣʝʤʝʥʪʦʤ ð ʧʣʝʯʝʤ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʤʦʩʪʫ. 

ʊʍɻ ʧʝʨʰʦʛʦ ʪʠʧʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʣʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ -(0,01...0,1) ʤʛ/ʣ (ʛ/ʤ3), ʘ ʊʍɻ ʜʨʫʛʦʛʦ ʪʠʧʫ ð ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚʝʣʠʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ. 

ʊʝʨʤʦʩʦʨʙʮʽʡʥʽ ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʘʥʘʣʽʟʫ 

ʜʝʷʢʠʭ ʨʽʜʠʥ, ʘ ʪʘʢʦʞ ʛʘʟʽʚ, ʭʝʤʦʩʦʨʙʮʽʷ ʷʢʠʭ ʧʨʦʪʽʢʘʻ ʜʦʩʪʘʪʥʴʦ ʰʚʠʜʢʦ ʽ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʜʽʣʝʥʥʷʤ ʪʝʧʣʘ. 

ʊʝʨʤʦʩʦʨʙʮʽʡʥʠʡ ʤʝʪʦʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʚʦʦʢʠʩʫ ʘʟʦʪʫ, ʩʽʨʯʘʥʦʛʦ ʘʥʛʽʜʨʠʜʫ, ʭʣʦʨʫ, ʘʤʽʘʢʫ, ʜʚʦʦʢʠʩʫ 

ʚʫʛʣʝʮʶ ʽ ʽʥʰʠʭ ʛʘʟʽʚ. 
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4.10 ʄʘʛʥʽʪʥʽ ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʠ 

ʄʘʛʥʽʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʛʘʟʽʚ ʭʘʨʘʢʪʝʨʠʟʫʁ ʪʴʩʷ ʚʝʣʠʯʠʥʘʤʠ ʦʙôʻʤʥʦʾ 

ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ ʽ ʧʠʪʦʤʦʾ ʤʘʛʥʽʪʥʦʾ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ. ʆʙôʻʤʥʘ ʤʘʛʥʽʪʥʘ 

ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʥʘʤʘʛʥʽʯʫʚʘʥʥʷ ʛʘʟʫ ʧʨʠ 

ʜʘʥʽʡ ʥʘʧʨʫʞʝʥʦʩʪʽ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ. 

ʇʠʪʦʤʘ ʤʘʛʥʽʪʥʘ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʜʽʘʤʘʛʥʽʪʥʠʭ ʨʝʯʦʚʠʥ ʥʝ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʘʛʨʝʛʘʪʥʦʛʦ ʩʪʘʥʫ ʨʝʯʦʚʠʥʠ ʽ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ ð ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʪʠʩʢʫ, ʘ 

ʦʙôʻʤʥʘ ʤʘʛʥʽʪʥʘ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʫʩʪʠʥʠ, ʘ ʦʪʞʝ, ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʪʠʩʢʫ ʛʘʟʫ. 

ɺʽʜʦʤʦ, ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʠʩʥʶ ʚʠʟʥʘʯʘʻ ʤʘʛʥʽʪʥʫ ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ 

ʛʘʟʦʚʦʾ ʩʫʤʽʰʽ ʧʨʘʢʪʠʯʥʦ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʤʽʩʪʫ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʎʝʡ 

ʬʘʢʪ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʛʥʽʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʠʩʥʶ ʜʣʷ 

ʩʝʣʝʢʪʠʚʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ ʩʢʣʘʜʥʠʭ ʛʘʟʦʚʠʭ ʩʫʤʽʰʘʭ. 

ʄʘʛʥʽʪʥʽ ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʥʘʩʪʫʧʥʠʭ ʦʙʣʘʩʪʷʭ: 

1. ʂʦʥʪʨʦʣʴ ʯʠʩʪʦʪʠ ʢʠʩʥʶ; 

2. ʂʦʥʪʨʦʣʴ ʥʘʷʚʥʦʩʪʽ ʜʦʤʽʰʦʢ ʢʠʩʥʶ ʚ ʘʟʦʪʽ, ʘʨʛʦʥʽ ʽ ʜʨ. ʛʘʟʘʭ; 

3. ʂʦʥʪʨʦʣʴ ʚʤʽʩʪʫ ʢʠʩʥʶ ʚ ʘʪʤʦʩʬʝʨʽ ʛʝʨʤʝʪʠʯʥʠʭ ʢʘʙʽʥ 

ʧʽʜʚʦʜʥʠʭ ʯʦʚʥʽʚ, ʣʽʪʘʢʽʚ, ʢʦʩʤʽʯʥʠʭ ʢʦʨʘʙʣʽʚ ʪʦʱʦ; 

4. ʂʦʥʪʨʦʣʴ ʚʤʽʩʪʫ ʢʠʩʥʶ ʚ ʩʫʤʽʰʽ ʛʘʟʽʚ ʟ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ 

ʚʠʙʫʭʫ, ʥʘʧʨʠʢʣʘʜ, ʢʦʥʪʨʦʣʴ ʜʦʤʽʰʦʢ ʢʠʩʥʶ ʚ ʛʦʨʶʯʠʭ ʛʘʟʘʭ, 

ʚ ʽʥʝʨʪʥʠʭ ʛʘʟʘʭ, ʱʦ ʟʘʭʠʱʘʶʪʴ ʛʦʨʶʯʽ ʽ ʚʠʙʫʭʦʚʽ ʨʝʯʦʚʠʥʠ ʚ 

ʭʽʤʽʯʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ; 

5. ʂʦʥʪʨʦʣʴ ʧʨʦʭʦʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʛʦʨʽʥʥʷ ʚ ʪʦʧʢʘʭ, ʧʝʯʘʭ ʽ 

ʜʚʠʛʫʥʘʭ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ ʧʦ ʚʤʽʩʪʫ ʢʠʩʥʶ ʚ 

ʛʘʟʦʧʦʜʽʙʥʠʭ ʧʨʦʜʫʢʪʘʭ ʛʦʨʽʥʥʷ; 

6. ɺ ʤʝʪʘʣʫʨʛʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʢʠʩʥʶ ʚ ʛʘʟʘʭ, ʱʦ 

ʚʽʜʭʦʜʷʪʴ ʟ ʧʝʯʝʡ, ʘ ʪʘʢʦʞ ʚ ʧʦʚʽʪʨʽ, ʱʦ ʟʙʘʛʘʯʝʥʦ ʢʠʩʥʝʤ ʽ 

ʧʦʜʘʻʪʴʩʷ ʜʣʷ ʜʫʪʪʷ, ʚ ʘʪʤʦʩʬʝʨʽ ʧʝʯʝʡ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ 

ʤʝʪʘʣʽʚ ʪʦɦ ʦ; 

7. ɺ ʭʽʤʽʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʣʷ ʢʦʥʪʨʦʣʶ ʙʘʛʘʪʴʦʭ ʧʨʦʮʝʩʽʚ, ʧʨʠ 

ʚʠʨʦʙʥʠʮʪʚʘʭ ʩʽʨʯʘʥʦʾ ʢʠʩʣʦʪʠ, ʘʤʘ̔ʢʫ ʪʦʱʦ; 

8. ɺ ʤʝʜʠʮʠʥʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʟʘʩʚʦʻʥʥʷ ʢʠʩʥʶ 

ʣʝʛʝʥʤ̫ʠ; 

9. ɺ ʙʽʦʣʦʛʽʾ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʜʠʭʘʥʥʷ ʪʚʘʨʠʥ ʽ ʨʦʩʣʠʥ. 
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ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʤʘʛʥʽʪʦʤʝʭʘʥʽʯʥʽ 

ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʠ ʪʘ ʪʝʨʤʦʤʘʛʥʽʪʥʽ ʛʘʟʦʘʥʘʣʟ̔ʘʪʦʨʠ. 

ʇʨʠʥʮʠʧ ʜʽʾ ʤʘʛʥʽʪʦʤʝʭʘʥʽʯʥʠʭ ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʚʠʤʽʨʶʚʘʥʥʽ ʩʠʣ, ʷʢʽ ʜʽʶʪʴ ʥʘ ʪʽʣʦ, ʨʦʟʪʘʰʦʚʘʥʝ ʚ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʽ 

ʦʪʦʯʝʥʝ ʛʘʟʦʚʦʶ ʩʫʤʽʰʰʶ, ʱʦ ʤʽʩʪʠʪʴ ʢʠʩʝʥʴ. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʘʛʥʽʪʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʨʘʟʢʘ ʚʽʥ ʟ ʙʽʣʴʰʦʶ ʘʙʦ 

ʤʝʥʰʦʶ ʩʠʣʦʶ ʚʪʷʛʫʻʪʴʩʷ ʚ ʧʦʣʝ (ʧʘʨʘʤʘʛʥʽʪʥʝ ʪʽʣʦ) ʘʙʦ ʚʠʰʪʦʚʭʫʻʪʴʩʷ ʟ 

ʥʴʦʛʦ (ʜʽʘʤʘʛʥʽʪʥʝ ʪʽʣʦ). 

ʄʘʛʥʽʪʦʝʬʫʟʽʡʥʽ ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʠ ʻ ʨʽʟʥʦʚʠʜʦʤ ʤʘʛʥʽʪʦʤʝʭʘʥʽʯʥʠʭ, 

ʪʦʤʫ ʽʥʦʜʽ ʾʭ ʥʘʟʠʚʘʶʪʴ ʤʘʛʥʽʪʦʤʝʭʘʥʯ̔ʥʠʤʠ ʙʝʟʨʦʪʦʨʥʠʤʠ. ʇʨʠʥʮʠʧ ʜʽʾ 

ʤʘʛʥʽʪʦʝʬʫʟʽʡʥʠʭ ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʚ ʙʘʟʫ̒ ʪʴʩʷ ʥʘ ʚʠʤʽʨʶʚʘʥʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʚʠʪʽʢʘʥʥʷ (ʝʬʫʟʽʾ) ʛʘʟʦʚʦʾ ʩʫʤʽʰʽ ʽʟ ʩʦʧʣʘ ʚ ʧʦʩʪʽʡʥʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ, 

ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʘʨʘʤʘʛʥʽʪʥʦʛʦ ʛʘʟʫ (ʥʘʧʨʠʢʣʘʜ, ʢʠʩʥʶ). 

ɺʠʪʽʢʘʥʥʶ ʛʘʟʫ ʯʝʨʝʟ ʤʘʛʥʽʪʥʠʡ ʥʘʢʦʥʝʯʥʠʢ ʧʝʨʝʰʢʦʜʞʘʻ ʝʬʝʢʪ 

ʚʪʷʛʫʚʘʥʥʷ ʚ ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʘʥʘʣʽʟʫʻʤʦʾ ʛʘʟʦʚʦʾ ʩʫʤʽʰʽ, ʷʢʘ ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ 

ʚ ʥʽʡ ʢʠʩʥʶ ʤʘʻ ʙʽʣʴʰ ʚʠʩʦʢʫ ʤʘʛʥʽʪʥʫ ʩʧʨʠʡʥʷʪʣʠʚʦʩʪ ʥʽʞ ʧʦʨʽʚʥʷʣʴʥʠʡ 

ʛʘʟ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʚ ʛʝʦʤʝʪʨʠʯʥʦ ʧʦʜʽʙʥʦʤʫ ʥʝʤʘʛʥʽʪʥʦʤʫ ʥʘʢʦʥʝʯʥʠʢʫ 

ʧʦʨʽʚʥʷʣʥɹʠʡ ʛʘʟ ʚʠʪʽʢʘʻ ʙʝʟʧʝʨʝʰʢʦʜʥʦ. 

ʆʧʽʨ ʚʠʪʽʢʘʥʥʶ ʛʘʟʫ ʯʝʨʝʟ ʤʘʛʥʽʪʥʠʡ ʥʘʢʦʥʝʯʥʠʢ ʟʘ ʨʘʭʫʥʦʢ 

ʚʪʷʛʫʚʘʥʥʷ ʚ ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʢʠʩʥʶ ʚʠʢʣʠʢʘʻ ʧʝʨʝʧʘʜ ʪʠʩʢʫ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʽ 

ʚʠʪʨʘʪ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʛʘʟʫ ʯʝʨʝʟ ʪʝʨʤʦʘʥʝʤʦʤʝʪʨ, ʧʨʦʧʦʨʮʽʡʥʦ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʘʨʘʤʘʛʥʽʪʥʦʛʦ ʢʠʩʥʶ. 

ʄʘʛʥʽʪʦʝʬʫʟʽʡʥʽ ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʠ ʚʠʤʘʛʘʶʪʴ ʚʠʩʦʢʦʪʦʯʥʦʾ 

ʩʪʘʙʽʣʽʟʘʮʽʾ ʚʠʪʨʘʪ ʩʫʤʽʰʽ ʽ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʛʘʟʫ, ʘ ʪʘʢʦʞ ʩʪʘʙʽʣʽʟʘʮʽʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʥʘʧʨʫʛʠ ʩʪʨʫʤʫ ʞʠʚʣʝʥʥʷ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʤʽʨʶʚʘʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʠʩʥʶ ʚ ʜʽʘʧʘʟʦʥʘʭ ʚʠʤʽʨʶʚʘʥʥʷ: 0é5; 0é10; 0é50; 

15é45% ʟ ʧʦʭʠʙʢʦʶ, ʷʢʘ ʥʝ ʧʝʨʝʚʠʱʫʻ 5% ʚʽʜ ʜʽʘʧʘʟʦʥʫ ʚʠʤʽʨʶʚʘʥʥʷ. 

ʊʝʨʤʦʤʘʛʥʽʪʥʠʡ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʚʠʢʦʨʠʩʪʦʚʫʻ ʷʚʠʱʝ ʪʝʨʤʦʤʘʛʥʽʪʥʦʾ 

ʢʦʥʚʝʢʮʽʾ ʚ ʥʝʦʜʥʦʨʜ̔ʥʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʚ ʥʴʦʤʫ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʛʨʘʜʽʻʥʪʫ ʽ ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʘʣʝʞʥʦʩʪʽ ʤʘʛʥʽʪʥʦʾ 

ʩʧʨʠʡʥʷʪʣʠʚʦʩʪʽ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʟʥʘʯʘʻʤʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 

ʇʨʠʥʮʠʧ ʜʽʾ ʪʝʨʤʦʤʘʛʥʽʪʥʦʛʦ ʛʘʟʦʘʥʘʣʟ̔ʘʪʦʨʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʩʫʤʽʰ, ʷʢʘ ʧʨʦʧʫʩʢʘʻʪʴʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʚ ʥʝʦʜʥʦʨʽʜʥʦʤʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ 

ʢʨʽʟʴ ʨʦʙʦʯʫ ʢʘʤʝʨʫ, ʽ ʷʢʘ ʤʽʩʪʠʪʴ ʢʠʩʝʥʴ, ʙʫʜʝ ʟʤʽʱʫʚʘʪʠʩʷ ʚ ʚ ʙʽʢ 

ʧʦʣʶʩʥʠʭ ʥʘʢʦʥʝʯʥʠʢʽʚ. 
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ʇʝʨʝʚʘʛʘʤʠ ʪʝʨʤʦʤʘʛʥʽʪʥʦʛʦ ʛʘʟʦʘʥʘʣʟ̔ʘʪʦʨʘ  ̒ʧʨʦʩʪʦʪʘ ʩʭʝʤʥʦʛʦ ʽ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʚʠʨʽʰʝʥʥʷ, ʩʪʽʡʢʽʩʪʴ ʜʦ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ ʧʦʣʽʚ, 

ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʘ ʯʫʪʣʠʚʽʩʪʴ. 

ʅʝʜʦʣʽʢʘʤʠ ʻ ʦʙʤʝʞʝʥʘ ʩʝʣʝʢʪʠʚʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ, ʥʝʣʽʥʽʡʥʽʩʪʴ 

ʬʫʥʢʮʽʾ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʤʘʣʘ ʰʚʠʜʢʦʜʽʷ. 

 

4.11 ɯʥʬʦʨʤʘʮʽʡʥʦ- ʚʠʤʽʨʶʚʘʣʴʥʽ ʩʠʩʪʝʤʠ  ʢʦʥʪʨʦʣʶ ʚʠʢʠʜʽʚ 

ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

 

4.11.1 ɻʘʟʦʘʥʘʣʽʪʠʯʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦ- ʚʠʤʽʨʶʚʘʣʴʥʽ ʩʠʩʪʝʤʠ   

 

ʅʘ ʧʨʦʪʷʟʽ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʚ ʘʥʘʣʽʪʠʯʥʦʤʫ ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʽ 

ʨʦʟʚʠʥʫʚʩʷ ʥʦʚʠʡ ʢʣʘʩ ʛʘʟʦʘʥʘʣʽʪʠʯʥʦʾ ʘʧʘʨʘʪʫʨʠ ð ʛʘʟʦʘʥʘʣʽʪʠʯʥʽ 

ʩʠʩʪʝʤʠ. ɻʘʟʦʘʥʘʣʽʪʠʯʥʘ ʩʠʩʪʝʤʘ (ɻɸʉ)-ʢʦʤʧʣʝʢʩʥʠʡ ʙʘʛʘʪʦʢʘʥʘʣʴʥʠʡ 

ʟʘʩʽʙ ʚʠʤʽʨʶʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʜʥʦʯʘʩʥʦ ʚʠʤʽʨʶʚʘʪʠ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʙʘʛʘʪʴʦʭ ʛʘʟʽʚ ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ, ʚʠʢʠʜʘʭ ʜʠʤʦʚʠʭ ʪʨʫʙ, 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʘʭ, ʥʘʚʢʦʣʠʰʥʽʡ ʘʪʤʦʩʬʝʨʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʢʨʝʤʠʭ 

ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʽʚ (ʧʝʨʚʠʥʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ), 

ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʟôʻʜʥʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʧʦ ʟʘʜʘʥʽʡ ʩʪʨʫʢʪʫʨʥʽʡ ʩʭʝʤʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʧʨʠʩʪʨʦʾʚ ʦʙʨʦʙʢʠ 

ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ɻɸʉ ʫʪʚʦʨʶʶʪʴ ʦʩʦʙʣʠʚʠʡ ʢʣʘʩ ʢʦʤʧʣʝʢʩʥʠʭ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʣʴʥʦʾ 

ʪʝʭʥʽʢʠ ʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʽʥʰʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʚʝʣʠʢʦʶ 

ʩʢʣʘʜʥʽʩʪʶ ʽ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ 

ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʽ ʛʘʟʦʚʽ ʩʫʤʽʰʽ, ʷʢʽ ʻ ʦʙ'ʻʢʪʦʤ ʚʠʤʽʨʶʚʘʥʥʷ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʤʽʥʽʤʘʣʴʥʦʶ ʘʧʨʽʦʨʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ. ʇʨʦʮʝʩ 

ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʦʙ'ʻʢʪʽʚ ʪʘʢʦʛʦ ʨʦʜʫ ʬʘʢʪʠʯʥʦ ʤʘʻ ʭʘʨʘʢʪʝʨ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʋ ɻɸʉ ʚʠʢʦʥʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʦʧʝʨʘʮʽʾ: 

ïï ʟʘʙʽʨ ʛʘʟʦʚʦʾ ʧʨʦʙʠ, ʦʯʠʩʪʢʘ ʧʨʦʙʠ ʚʽʜ ʧʠʣʫ, ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ʽ 

ʚʦʣʦʛʠ; 

ïï ʨʝʛʫʣʶʚʘʥʥʷ (ʩʪʘʙʽʣʽʟʘʮʽʷ) ʚʠʪʨʘʪ ʽ ʪʠʩʢʫ ʛʘʟʦʚʦʾ ʧʨʦʙʠ; 

ïï ʨʦʟʧʦʜʽʣ ʛʘʟʦʚʠʭ ʧʦʪʦʢʽʚ ʧʦ ʚʠʤʽʨʶʚʘʣʴʥʠʤ ʢʘʥʘʣʘʤ; 

ïï ʧʝʨʚʠʥʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʢʘʥʘʣʘʭ; 

ïï ʢʚʘʥʪʫʚʘʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʢʘʥʘʣʽʚ ʧʦ ʨʽʚʥʶ ʽ ʯʘʩʫ; 

ïïʤʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ; 
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ïï ʟʙʝʨʽʛʘʥʥʷ, ʘʨʭʽʚʘʮʽʷ ʽ ʚʠʜʘʯʘ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʊʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ɻɸʉ ïï ʪʦʯʥʽʩʪʴ, ʰʚʠʜʢʦʜʽʷ, 

ʯʫʪʣʠʚʽʩʪʴ, ʥʘʜʽʡʥʽʩʪʴ, ʝʢʦʥʦʤʽʯʥʽʩʪʴ, ʪʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ. 

 

4.11.2 ʊʝʭʥʦʣʦʛʦ-ʝʢʦʣʦʛʽʯʥʽ ʛʘʟʦʘʥʘʣʽʪʠʯʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦ- 

ʚʠʤʽʨʶʚʘʣʴʥʽ ʩʠʩʪʝʤʠ 

  ʆʩʥʦʚʦʶ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʘʛʘʪʴʦʭ ʧʨʦʤʠʩʣʦʚʠʭ ʽ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʻ ʤʘʪʝʨʽʘʣʴʥʠʡ ʽ ʪʝʧʣʦʚʠʡ ʙʘʣʘʥʩʠ, ʱʦ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ 

ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʧʝʨʝʪʚʦʨʶʶʪʴ ʩʠʨʦʚʠʥʫ ʚ ʛʦʪʦʚʫ ʧʨʦʜʫʢʮʽʶ. ɺ 

ʩʚʦʶ ʯʝʨʛʫ ʘʣʛʦʨʠʪʤ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʦʮʝʩʫ: ʪʝʤʧʝʨʘʪʫʨʦʶ, ʪʠʩʢʦʤ, ʷʢʽʩʪʶ ʩʠʨʦʚʠʥʠ, 

ʪʨʠʚʘʣʽʩʪʶ ʧʨʦʮʝʩʩʫ ʪʦʱʦ. 

ʆʪʞʝ, ʤʽʞ ʧʘʨʘʤʝʪʨʘʤʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʧʦʚʥʦʪʦʶ 

ʧʝʨʝʨʦʙʢʠ (ʟʛʦʨʷʥʥʷ) ʩʠʨʦʚʠʥʠ ʚ ʢʽʥʮʝʚʠʡ ʧʨʦʜʫʢʪ ʽʩʥʫʻ ʩʢʣʘʜʥʠʡ 

ʚʟʘʻʤʦʟʚôʷʟʦʢ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʝʚʥʠʤʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤʠ. ɼʠʤʦʚʽ 

(ʧʨʦʤʠʩʣʦʚʽ) ʛʘʟʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʭʦʜʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʦ 

ʧʝʨʝʨʦʙʮʽ ʩʠʨʦʚʠʥʠ, ʪʘʢʦʞ ʷʚʣʷʶʪʴʩʷ ʧʨʦʜʫʢʪʦʤ, ʦʪʞʝ, ʽʩʥʫʶʪʴ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʾʭ ʫʪʚʦʨʝʥʥʷ. ɺʠʟʥʘʯʠʚʰʠ ʮʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʜʣʷ ʢʦʞʥʦʛʦ 

ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ, ʦʪʨʠʤʘʻʤʦ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʘʭʫʚʘʪʠ 

ʚʠʢʠʜʠ ʜʠʤʦʚʠʭ ʛʘʟʽʚ ʧʦ ʧʦʪʦʯʥʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʘʨʘʤʝʪʨʘʤ ʨʦʙʦʪʠ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʊʘʢʽ ʧʘʨʘʤʝʪʨʠʯʥʽ ʝʢʦʣʦʛʽʯʥʽ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ (ʇɽʉʄ) 

ʟôʷʚʠʣʠʩʴ, ʢʦʣʠ ʟʘʛʦʩʪʨʠʣʠʩʴ ʧʨʦʙʣʝʤʠ ʢʦʥʪʨʦʣʶ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ 

ʧʨʦʤʠʩʣʦʚʠʤʠ ʛʘʟʘʤʠ. 

ʊʝʦʨʝʪʠʯʥʦʶ ʦʩʥʦʚʦʶ ʨʦʙʦʪʠ ʇɽʉʄ ʻ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʜʞʝʨʝʣ 

ʚʠʢʠʜʽʚ, ʟʘ ʷʢʠʤʠ ʨʦʟʨʘʭʦʚʫʶʪʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʠʤʦʚʠʭ ʛʘʟʽʚ ʽ ʨʽʚʥʽ ʾʭ 

ʚʠʢʠʜʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɺ ʩʚʦʶ ʯʝʨʛʫ, 

ʧʘʨʘʤʝʪʨʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ (ʪʠʩʢ, ʚʠʪʨʘʪʠ ʩʠʨʦʚʠʥʠ, ʪʝʤʧʝʨʘʪʫʨʘ) 

ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤʠ ʩʝʥʩʦʨʘʤʠ. ʉʭʝʤʘ ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʩʠʩʪʝʤʠ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.4.1 
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ʂʦʤʧ'ʶʪʝʨ

ʉʝʥʩʦʨʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ

ʧʨʦʮʝʩʫ

ʆʧʝʨʘʪʦʨʩʴʢʘ

ʂʝʨʫʶʯʠʡ

ʩʠʛʥʘʣ

ɼʠʤʦʚʘ

 ʪʨʫʙʘ

 
ʈʠʩʫʥʦʢ 4.1 ʉʭʝʤʘ ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʷʚʣʷʻ ʩʦʙʦʶ ʚʽʨʪʫʘʣʴʥʫ ʟʘʤʽʥʫ 

ʨʝʘʣʴʥʦʛʦ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʨʽʚʥʷ ʚʠʢʠʜʽʚ ʜʠʤʦʚʠʭ ʛʘʟʽʚ. ʅʝʦʙʭʽʜʥʽ 

ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʜʘʥʽ ʚʠʙʠʨʘʶʪʴʩʷ ʟ ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ 

ʚʠʨʦʙʥʠʯʠʤ ʧʨʦʮʝʩʦʤ. ɽʬʝʢʪʠʚʥʘ ʨʦʙʦʪʘ ʇɽʉʄ ʤʦʞʣʠʚʘ ʪʽʣʴʢʠ ʟʘ 

ʥʘʷʚʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ɼʣʷ ʨʦʙʦʪʠ ʇɽʉʄ ʩʢʣʘʜʘʶʪʴʩʷ ʪʝʧʣʦʚʠʡ ʽ ʤʘʪʝʨʽʘʣʴʥʠʡ ʙʘʣʘʥʩʠ, ʱʦ 

ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʮʠʢʣʫ. ʈʦʟʨʘʭʫʥʢʦʚʽ ʇɽʉʄ 

ʬʫʥʢʮʽʦʥʫʶʪʴ ʥʘ ʙʽʣʴʰʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʋʢʨʘʾʥʠ. ʅʘ ʦʩʥʦʚʽ ʾʭ ʨʦʙʦʪʠ ʥʘ 

ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʩʢʣʘʜʘʶʪʴʩʷ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʛʨʘʥʠʯʥʦ 

ʜʦʧʫʩʪʠʤʽ ʚʠʢʠʜʠ ʪʦʢʩʠʯʥʠʭ ʛʘʟʽʚ ʽ ʟʜʽʡʩʥʶʚʘʣʠʩʴ ʚʽʜʧʦʚʽʜʥʽ ʝʢʦʣʦʛʽʯʥʽ 

ʧʣʘʪʝʞʽ. ʆʜʥʘʢ ʟ ʯʘʩʦʤ, ʦʩʦʙʣʠʚʦ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʟʥʦʰʝʥʽʩʪʴ ʦʩʥʦʚʥʦʾ 

ʚʠʨʦʙʥʠʯʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʨʠʚʝʣʘ ʜʦ ʪʦʛʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʤʘʶʪʴ ʪʽ ʯʠ ʽʥʰʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʧʨʦʝʢʪʥʠʭ ʟʥʘʯʝʥʴ. ʏʘʩʪʘ ʟʤʽʥʘ 

ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ, ʨʽʟʥʽ ʚʠʜʠ ʝʥʝʨʛʦʥʦʩʽʾʚ, ʧʨʦʩʪʦʾ, ʚʽʜʩʫʪʥʽʩʪʴ ʩʚʦʻʯʘʩʥʠʭ 

ʨʝʛʣʘʤʝʥʪʥʠʭ ʽ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ ʪʘʢʦʞ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ. 

ɺʩʝ ʮʝ ʧʨʠʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʨʦʟʨʘʭʫʥʢʦʚʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ 

ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʥʝ ʤʦʞʫʪʴ ʚʞʝ ʘʜʝʢʚʘʪʥʦ ʚʽʜʦʙʨʘʞʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʮʠʢʣʠ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʾʭ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʚʠʢʠʜʽʚ ʧʨʦʤʠʩʣʦʚʠʭ ʛʘʟʽʚ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʠʭ ʧʦʭʠʙʦʢ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʥʝʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʧʣʘʪʝʞʽʚ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ. 

ɺ 2000 ʨ. ʙʫʣʠ ʚʥʝʩʝʥʽ ʟʤʽʥʠ ʜʦ ʦʩʥʦʚʥʠʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʢʦʥʽʚ 

ñʇʨʦ ʦʭʦʨʦʥʫ ʜʦʚʢʽʣʣʷò ʽ ñʇʨʦ ʦʭʦʨʦʥʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷò, ʚ ʷʢʠʭ 

ʯʽʪʢʦ ʦʛʦʚʦʨʝʥʦ, ʱʦ ʨʽʚʥʽ ʚʠʢʠʜʽʚ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʚʠʤʽʨʶʚʘʥʥʷ ñʬʘʢʪʠʯʥʠʭ ʚʠʢʠʜʽʚò. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʟʤʽʥʫ ʧʘʨʘʤʝʪʨʠʯʥʽʡ ʤʦʜʝʣʽ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʠʭʦʜʠʪʴ ʛʘʟʦʘʥʘʣʽʪʠʯʥʘ ʩʠʩʪʝʤʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 
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(ɻʉɽʄ). ʊʠʧʦʚʘ ɻʉɽʄ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʤʧʣʝʢʪʫ ʘʚʪʦʤʘʪʠʯʥʠʭ 

ʩʪʘʮʽʦʥʘʨʥʠʭ ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʽʚ ʜʣʷ ʚʠʤʽʨʫ ʢʦʥʮʝʥʪʨʘʮʽʡ ʧʠʣʫ ʪʘ ʜʠʤʦʚʠʭ 

ʛʘʟʽʚ (ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʜʚʦʦʢʠʩʫ ʩʽʨʢʠ, ʦʢʩʠʜʽʚ ʘʟʦʪʫ, ʤʝʪʘʥʫ) ʟ ʩʠʩʪʝʤʦʶ 

ʚʽʜʙʦʨʫ ʽ ʧʽʜʛʦʪʦʚʢʠ ʧʨʦʙʠ, ʩʝʥʩʦʨʽʚ-ʚʠʤʽʨʶʚʘʯʽʚ ʪʝʤʧʝʨʘʪʫʨʠ, ʪʠʩʢʫ ʽ 

ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʠʤʦʚʦʛʦ ʧʦʪʦʢʫ. ɺʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ɻʉɽʄ ʻ 

ʥʘʷʚʥʽʩʪʴ ʚʠʪʨʘʪʦʤʽʨʘ ʜʠʤʦʚʦʛʦ ʧʦʪʦʢʫ (ʨʠʩ.4.2). ʊʘʢʽ ʩʠʩʪʝʤʠ ʟʥʘʡʰʣʠ 

ʥʘʡʙʽʣʴʰʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚ ɿʘʭʽʜʥʽʡ ɭʚʨʦʧʽ, ʉʐɸ ʽ ʗʧʦʥʽʾ (ʟʘʭʽʜʥʘ 

ʢʣʘʩʠʬʽʢʘʮʽʷ ʪʘʢʠʭ ʩʠʩʪʝʤ-GEMS). ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ 

ʥʦʨʤʫʶʪʴʩʷ ʥʝ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʠʤʦʚʠʭ ʛʘʟʽʚ, ʘ ʤʘʩʦʚʽ ʚʠʢʠʜʠ ʮʠʭ ʛʘʟʽʚ. 

ʊʦʤʫ ʥʘʷʚʥʽʩʪʴ ʚ ʩʢʣʘʜʽ ɻʉɽʄ ʚʠʪʨʘʪʦʤʽʨʽʚ ʻ ʦʙʦʚôʷʟʢʦʚʦʶ. 

ʉʝʥʩʦʨʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ

ʧʨʦʮʝʩʫ

ʆʧʝʨʘʪʦʨʩʴʢʘ

ʂʝʨʫʶʯʠʡ

ʩʠʛʥʘʣ

NO

CO

SO

CH

ɺʠʪʨʘʪʦʤʽʨ

2

ɹʣʦʢ

ʧʨʦʙʦʧʽʜ-

ʛʦʪʦʚʢʠ

ʇʠʣʦʤʽʨ

ʂʦʤʧ'ʶʪʝʨʂʦʤʧʣʝʢʩ

ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʽʚ

ɼʠʤʦʚʘ

 ʪʨʫʙʘ

 
ʈʠʩʫʥʦʢ 4.2 ʉʪʨʫʢʪʫʨʘ ʛʘʟʦʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ɿʘʩʪʦʩʫʚʘʥʥʷ ɻʉɽʄ ʪʽʣʴʢʠ ʜʣʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʠʜʽʚ 

ʜʠʤʦʚʠʭ ʛʘʟʽʚ ʧʨʠʚʦʜʠʪʴ ʜʦ ʜʦʜʘʪʢʦʚʠʭ ʬʽʥʘʥʩʦʚʠʭ ʚʠʪʨʘʪ ʧʽʜʧʨʠʻʤʩʪʚ ʽ 

ʧʦʛʽʨʰʝʥʥʷ ʾʭ ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʪʘʥʫ. ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʠʪʘʥʥʷ ʨʦʟʨʦʙʢʠ ʽ 

ʩʪʚʦʨʝʥʥʷ ʪʘʢʠʭ ɻʉɽʄ, ʷʢʽ ʤʘʶʪʴ ʨʦʟʰʠʨʝʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ, 

ʥʘʧʨʠʢʣʘʜ, ʟʘ ʨʘʭʫʥʦʢ ʩʪʚʦʨʝʥʥʷ ʜʚʦʨʽʚʥʝʚʦʾ ʽʻʨʘʨʭʽʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʇʨʠ 

ʮʴʦʤʫ ʜʦ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʜʘʻʪʴʩʷ ʨʽʚʝʥʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥ̔ʪʦʨʠʥʛʫ ʜʠʤʦʚʠʭ ʛʘʟʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʭʦʜʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʽ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʮʠʤʠ ʧʨʦʮʝʩʘʤʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ. ʇʨʠ ʮʴʦʤʫ ʦʧʪʠʤʽʟʫʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ, ʟʥʠʞʫʻʪʴʩʷ 

ʩʧʦʞʠʚʘʥʥʷ ʩʠʨʦʚʠʥʠ ʽ ʝʥʝʨʛʦʥʦʩʽʾʚ, ʧʦʣʽʧʰʫʶʪʴʩʷ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʧʽʜʧʨʠʻʤʩʪʚ [6]. 

ɺ ɸʊ ñʋʢʨʘʥʘʣʽʪò ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʽ ʚʧʨʦʚʘʜʞʝʥʘ ʚ ʧʨʦʤʠʩʣʦʚʫ 

ʝʢʩʧʣʫʘʪʘʮʽʶ ʥʘ ʩʤʽʪʪʻʩʧʘʣʶʚʘʣʴʥʦʤʫ ʟʘʚʦʜʽ ñɽʥʝʨʛʽʷò (ʤ. ʂʠʾʚ) 
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ʜʚʦʨʽʚʥʝʚʘ ʩʠʩʪʝʤʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ 

ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʛʦʨʽʥʥʷ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʽʚ ʽ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʇʝʨʰʠʡ ʨʽʚʝʥʴ ʩʠʩʪʝʤʠ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʯʦʪʠʨʠ ʢʦʤʧʣʝʢʪʠ 

ʛʘʟʦʘʥʘʣʽʪʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʊʂ-1 ʥʘ ʢʦʞʥʦʤʫ ʟ 4-ʭ 

ʢʦʪʣʦʘʛʨʝʛʘʪʽʚ, ʜʝ ʩʧʘʣʶʻʪʴʩʷ ʩʤʽʪʪʷ. ʂʦʤʧʣʝʢʩ ʊʂ-1 ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʚʠʩʦʢʦʯʫʪʣʠʚʦʛʦ ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʘ 151 ʕʍ02, ʱʦ ʚʠʤʽʨʶʻ ʢʦʥʮʝʥʪʨʘʮʽʶ 

ʢʠʩʥʶ ʫ ʟʦʥʽ ʚʠʭʦʜʫ ʧʨʦʜʫʢʪʽʚ ʛʦʨʽʥʥʷ ʢʦʞʥʦʛʦ ʢʦʪʣʘ. 

ʆʢʨʽʤ ʪʦʛʦ, ʜʦ ʩʢʣʘʜʫ ʊʂ-1 ʚʭʦʜʠʪʴ ʙʘʛʘʪʦʢʘʥʘʣʴʥʠʡ ʛʘʟʦʘʥʘʣʽʟʘʪʦʨ 

325 ʌɸ01, ʷʢʠʡ ʚʠʤʽʨʶʻ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʢʩʠʜʫ ʽ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, 

ʩʫʤʘʨʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʥʘ ʚʠʭʦʜʥʦʤʫ ʛʘʟʦʭʦʜʽ ʢʦʪʣʘ. ɼʦ ʩʢʣʘʜʫ ʊʂ-1 

ʚʭʦʜʠʪʴ ʪʘʢʦʞ ʩʠʩʪʝʤʘ ʧʨʦʙʦʚʽʜʙʦʨʫ ʽ ʦʯʠʩʪʢʠ ʛʘʟʽʚ, ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʠʡ 

ʧʨʠʩʪʨʽʡ. ɻʘʟʦʘʥʘʣʽʟʘʪʦʨʠ ʽ ʧʝʨʠʬʝʨʽʡʥʝ ʦʙʣʘʜʥʘʥʥʷ ʨʦʟʤʽʱʝʥʽ ʚ 

ʛʝʨʤʝʪʠʯʥʽʡ ʰʘʬʽ ʟ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʶ ʩʠʩʪʝʤʦʶ ʪʝʨʤʦʨʝʛʫʣʷʮʽʾ. ʐʘʬʘ 

ʢʨʽʧʠʪʴʩʷ ʜʦ ʟʦʚʥʽʰʥʴʦʾ ʩʪʽʥʢʠ ʢʦʪʣʦʘʛʨʝʛʘʪʫ. ɺʠʤʽʨʶʚʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʟ 

ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʽʚ 151ʕʍ01 ʽ 325ʌɸ01 ʦʙʨʦʙʣʷʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʽʢʨʦʧʨʦʮʝʩʦʨʘ ʽ ʧʦ ʩʧʝʮʽʘʣʴʥʦʤʫ ʢʘʙʝʣʶ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʧʫʣʴʪ ʢʝʨʫʚʘʥʥʷ, 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʜʠʩʧʝʪʯʝʨʩʴʢʽʡ. 

ʂʦʥʪʨʦʣʴ ʢʠʩʥʶ ʚ ʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʢʘʭ, ʱʦ ʩʧʘʣʶʶʪʴ ʨʽʟʥʽ ʚʠʜʠ 

ʧʘʣʠʚʘ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ çʧʘʣʠʚʦ/ʧʦʚʽʪʨʷè ʚ ʧʨʦʮʝʩʽ ʛʦʨʽʥʥʷ. ʗʢʱʦ ʟʛʦʨʷʥʥʷ ʧʦʚʥʝ, 

ʪʦ ʡʦʛʦ ʧʨʦʜʫʢʪʠ ʩʢʣʘʜʘʶʪʴʩʷ ʪʽʣʴʢʠ ʟ ʽʥʝʨʪʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʪʦʙʪʦ 

ʥʝʟʜʘʪʥʠʭ ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʦʢʠʩʣʝʥʥʷ ʛʘʟʽʚ. ʎʝ, ʷʢ ʧʨʘʚʠʣʦ, ʚʦʜʷʥʠʡ ʧʘʨ, 

ʜʚʦʦʢʠʩ ʚʫʛʣʝʮʶ ʽ ʥʘʜʣʠʰʦʢ ʢʠʩʥʶ ʧʦʚʽʪʨʷ. ʇʨʠʩʫʪʥʽʩʪʴ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʚ 

ʚʽʜʭʽʜʥʠʭ ʛʘʟʘʭ ʚʠʢʣʠʢʘʻ ʜʫʞʝ ʚʝʣʠʢʽ ʚʪʨʘʪʠ ʝʥʝʨʛʦʥʦʩʽʾʚ ʟ ʭʽʤʽʯʥʠʤ 

ʥʝʜʦʧʘʣʶʚʘʥʥʷʤ. 

ɯʟ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʚʩʪʫʧʘʪʠ ʚ ʭʽʤʽʯʥʽ ʨʝʘʢʮʽʾ ʟ 

ʢʠʩʥʝʤ, ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤ ʻ ʚʫʛʣʝʮʴ, ʱʦ ʚʭʦʜʠʪʴ ʷʢ ʦʩʥʦʚʥʘ ʩʢʣʘʜʦʚʘ ʚ 

ʫʩʽ ʚʠʜʠ ʧʘʣʠʚʘ. ʇʨʠ ʮʴʦʤʫ ʢʦʞʝʥ ʢʽʣʦʛʨʘʤ ʚʫʛʣʝʮʶ ʧʨʠ ʩʧʘʣʶʚʘʥʥʽ 

ʚʠʜʽʣʷʻ 34000 ʢɼʞ. 

ʇʨʠ ʥʝʜʦʩʪʘʪʥʴʦʩʪʽ ʢʠʩʥʶ ʦʢʠʩʣʶʚʘʥʥʷ ʚʫʛʣʝʮʶ ʻ ʥʝʧʦʚʥʠʤ ʽ 

ʢʽʥʮʝʚʠʤ ʧʨʦʜʫʢʪʦʤ ʙʫʜʝ ʦʢʩʠʜ ʚʫʛʣʝʮʶ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʷʚʥʽʩʪʴ ʦʢʩʠʜʫ 

ʚʫʛʣʝʮʶ ʚ ʜʠʤʦʚʠʭ ʛʘʟʘʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ. ʗʢʱʦ ʧʨʦʮʝʩ ʩʧʘʣʶʚʘʥʥʷ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʦʧʪʠʤʘʣʴʥʠʤ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʫʤʦʚʘʤ, ʪʦ ʚ ʧʨʦʜʫʢʪʘʭ ʟʛʦʨʷʥʥʷ ʟ'ʷʚʣʷʶʪʴʩʷ ʛʦʨʶʯʽ 

ʢʦʤʧʦʥʝʥʪʠ ð ʚʦʜʝʥʴ, ʤʝʪʘʥ. 
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ɼʣʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʩʢʣʘʜʫ ʜʠʤʦʚʠʭ ʛʘʟʽʚ ʟʘʩʪʦʩʦʚʘʥʦ 

ʙʘʛʘʪʦʢʘʥʘʣʴʥʠʡ ʛʘʟʦʘʥʘʣʽʟʘʪʦʨ 325 ʌɸ01, ʷʢʠʡ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʤʽʨʶʻ 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʦʢʩʠʜʫ ʽ ʜʚʦʦʢʠʩʫ ʚʫʛʣʝʮʶ ʪʘ ʤʝʪʘʥʫ ʥʘ ʚʠʭʽʜʥʦʤʫ ʛʘʟʦʭʦʜʽ 

ʢʦʞʥʦʛʦ ʟ ʢʦʪʣʦʘʛʨʝʛʘʪʽʚ. 

ɻʘʟʦʘʥʘʣʽʟʘʪʦʨ ʤʘʻ ʚ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʠʡ ʧʨʠʩʪʨʽʡ, ʱʦ 

ʢʝʨʫʻ ʨʦʙʦʪʦʶ ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʘ, ʚʠʟʥʘʯʘʻ ʯʘʩ ʜʦ ʤʝʪʨʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ, 

ʜʽʘʛʥʦʩʪʫʻ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʧʨʠʣʘʜʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʤʧʣʝʢʩ ʊʂ-1 ʜʦʟʚʦʣʷʻ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʚʠʤʽʨʶʚʘʪʠ 

ʩʢʣʘʜ ʛʘʟʽʚ ʛʘʟʽʚ ʬʘʢʪʠʯʥʦ ʚ ʟʦʥʽ ʛʦʨʽʥʥʷ ʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʶʚʘʥʥʷ 

ʢʦʨʝʛʫʚʘʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ çʧʦʚʽʪʨʷ/ʧʘʣʠʚʦè ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ 

ʛʦʨʽʥʥʷ, ʟʤʝʥʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʧʘʣʠʚʘ, ʤʽʥʽʤʽʟʘʮʽʾ ʪʦʢʩʠʯʥʠʭ ʚʠʢʠʜʽʚ ʚ 

ʘʪʤʦʩʬʝʨʫ. 

ʉʪʚʦʨʝʥʽ ʢʦʤʧʣʝʢʩʠ ʜʦʟʚʦʣʷʶʪʴ ʮʽʣʦʜʦʙʦʚʦ ʚ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʨʝʞʠʤʽ 

ʚʝʩʪʠ ʷʢ ʝʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʟʘʚʦʜʫ, ʷʢʠʡ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ 

ʥʝʙʝʟʧʝʯʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙôʻʢʪʽʚ ʚ ʤ. ʂʠʻʚʽ, ʪʘʢ ʽ ʢʝʨʫʚʘʪʠ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

çʧʘʣʠʚʦ/ʧʦʚʽʪʨʷè ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʘʟʦʘʥʘʣʽʪʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʚ ʟʦʥʽ 

ʛʦʨʽʥʥʷ. 

ʈʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʠ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘ ʽʥʰʠʭ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙôʻʢʪʘʭ (ʊɽʎ, ʢʦʪʝʣʴʥʽ), ʜʝ ʩʧʘʣʶʶʪʴʩʷ ʟʥʘʯʥʽ ʦʙʩʷʛʠ 

ʧʘʣʠʚʘ ʽ ʥʘ ʷʢʠʭ ʧʦʪʨʽʙʥʦ ʧʦʣʽʧʰʠʪʠ ʢ.ʢ.ʜ ʪʘ ʟʥʠʟʠʪʠ ʨʽʚʥʽ ʰʢʽʜʣʠʚʠʭ 

ʚʠʢʠʜʽʚ ʚ ʜʦʚʢʽʣʣʷ. 

ɼʨʫʛʠʡ ʨʽʚʝʥʴ ʩʠʩʪʝʤʠ ʷʚʣʷʻ ʩʦʙʦʶ ʝʢʦʣʦʛʽʯʥʠʡ ʢʦʤʧʣʝʢʩ ɽʂ-1, 

ʷʢʠʡ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʚʠʭʽʜʥʠʭ ʛʘʟʦʭʦʜʘʭ ʧʽʩʣʷ ʧʠʣʦʚʠʭ ʝʣʝʢʪʨʦʬʽʣʴʪʨʽʚ. 

ʆʩʥʦʚʫ ʢʦʤʧʣʝʢʩʫ ʩʢʣʘʜʘʻ ʛʘʟʦʘʥʘʣʽʟʘʪʦʨ ñʉʇɽʂʊʈ 4ò, ʚ ʷʢʦʤʫ ʚʧʝʨʰʝ 

ʚʧʨʦʚʘʜʞʝʥʘ ʙʘʛʘʪʦʭʦʜʦʚʘ ʦʧʪʠʯʥʘ ʢʶʚʝʪʘ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʜʚʦʦʢʠʩʫ ʩʽʨʢʠ, ʦʢʩʠʜʽʚ ʘʟʦʪʫ ʫ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ 

ʚʠʤʽʨʶʚʘʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ. ʊʘʢʘ ʦʧʪʠʯʥʘ ʩʭʝʤʘ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʚʠʩʦʢʦʾ 

ʯʫʪʣʠʚʦʩʪʽ ʽ ʥʝʟʥʘʯʥʦʾ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʴ, ʨʝʘʣʽʟʫʚʘʪʠ ʧʨʠʥʮʠʧ 

ʙʘʛʘʪʦʢʘʥʘʣʴʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʛʘʟʽʚ ʚ ʦʜʥʦʤʫ ʧʨʠʣʘʜʽ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʠʣʦ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʛʦʨʽʥʥʷ, ʟʥʠʟʠʪʠ 

ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ʟʤʝʥʰʠʪʠ ʚʠʢʠʜʠ ʪʦʢʩʠʯʥʠʭ ʛʘʟʽʚ ʥʘ 10-15 %, ʟʙʽʣʴʰʠʪʠ 

ʢʽʣʴʢʽʩʪʴ ʩʤʽʪʪʷ, ʱʦ ʩʧʘʣʶʻʪʴʩʷ, ʥʘ ʧʠʪʦʤʫ ʦʜʠʥʠʮʶ ʧʘʣʠʚʘ. 

ʂʦʤʧôʶʪʝʨʥʘ ʦʙʨʦʙʢʘ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʦʟʚʦʣʠʣʘ 

ʧʨʦʚʦʜʠʪʠ ʘʨʭʽʚʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʽ ʪʠʤ ʩʘʤʠʤ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ 
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ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʘʟʦʘʥʘʣʽʪʠʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶ. 

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʊʂ-1 ʽ ɽʂ-1 ʧʽʜʚʠʱʫʻʪʴʩʷ ʢ.ʢ.ʜ. ʢʦʪʣʦʘʛʨʝʛʘʪʽʚ, 

ʟʥʠʞʫʻʪʴʩʷ ʚʘʨʪʽʩʪʴ ʢʦʤʧʣʝʢʩʥʠʭ ʝʢʦʣʦʛʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽ ʨʝʤʦʥʪʥʦ-

ʥʘʣʘʛʦʜʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ, ʘʚʪʦʤʘʪʠʟʫʻʪʴʩʷ ʧʨʦʮʝʩ ʢʝʨʫʚʘʥʥʷ, ʟʤʝʥʰʫʶʪʴʩʷ 

ʰʢʽʜʣʠʚʽ ʚʠʢʠʜʠ ʚ ʘʪʤʦʩʬʝʨʫ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ ʪʘ ʟʘʚʜʘʥʥ ̫

1. ʑʦ ʪʘʢʝ ʧʝʨʚʠʥʥʠʡ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ? 

2. ʗʢ ʚʠʟʥʘʯʘʶʪʴʩʷ ʤʘʩʦʚʘ ʪʘ ʦʙôʻʤʥʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʝʯʦʚʠʥʠ? 

3. ʗʢʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ? 

4. ʇʦʷʩʥʽʪʴ ʬʽʟʠʯʥʫ ʧʨʠʨʦʜʫ ʘʜʩʦʨʙʮʽʾ ʪʘ ʘʙʩʦʨʙʮʽʾ. 

5. ʅʘʚʝʜʽʪʴ ʧʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʶʤʽʥʦʩʢʦʧʽʯʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ. 

6. ʇʦʷʩʥʽʪʴ ʧʨʠʥʮʠʧ ʜʽʾ ʭʨʦʤʘʪʦʛʨʘʬʯ̔ʥʦʛʦ ʘʥʘʣʽʟʘʪʦʨʫ. 

7. ɼʘʡʪʝ ʚʠʟʥʘʯʝʥʥʷ ʛʘʟʦʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ. 

8. ʗʢʽ ʦʩʥʦʚʥʽ ʦʧʝʨʘʮʽʾ ʚʠʢʦʥʫʶʪʴʩʷ ʫ ɻɸʉ? 

9. ʇʦʷʩʥʽʪʴ ʨʽʟʥʠʮʶ ʤʽʞ ʧʘʨʘʤʝʪʨʠʯʥʦʶ ʪʘ ʛʘʟʦʘʥʘʣʽʪʠʯʥʦʶ 

ʩʠʩʪʝʤʘʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. 
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ʈʆɿɼɯʃ 5 ɽʂʆʃʆɻɯʏʅʀʁ ʄʆʅɯʊʆʈʀʅɻ 

5.1  ɽʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʚ ʩʠʩʪʝʤʽ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ 

 ɽʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʚʢʣʶʯʘʻ ʥʝʧʝʨʝʨʚʥʠʡ ʢʦʥʪʨʦʣʴ ʟʤʽʥ 

ʚʠʙʨʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʝʢʦʩʠʩʪʝʤʠ, ʾʭ ʩʧʽʚʩʪʘʚʣʝʥʥʷ  ̔ ʧʦʨʽʚʥʷʥʥʷ ʽʟ 

ʟʥʘʯʝʥʥʷʤʠ, ʷʢʽ ʚʚʘʞʘʶʪʴʩʷ ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʝʚʦʣʶʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʘ 

ʪʘʢʦʞ ʥʘʢʦʧʠʯʝʥʥʷ ʮʠʭ ʜʘʥʠʭ. 

ʆʩʥʦʚʥʽ  ʟʘʜʘʯʽ  ʝʢʦʣʦʛʽʯʥʦʛʦ  ʤʦʥʽʪʦʨʠʥʛʫ:  ʩʧʦʩʪʝʨʝʞʝʥʥʷ  ʟʘ  

ʩʪʘʥʦʤ ʙʽʦʩʬʝʨʠ, ʦʮʽʥʢʘ ʽ  ʧʨʦʛʥʦʟ  ʾʾ  ʩʪʘʥʫ,  ʚʠʟʥʘʯʝʥʥʷ  ʩʪʫʧʝʥʷ  

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ,  ʚʠʷʚʣʝʥʥʷ  ʬʘʢʪʦʨʽʚ  ʽ  

ʜʞʝʨʝʣ  ʚʧʣʠʚʫ.  ɺ ʢʽʥʮʝʚʦʤʫ ʚʠʧʘʜʢʫ ʤʝʪʦʶ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʢʦʣʠʰʥʴʛʦ  

ʩʝʨʝʜʦʚʠʱʘ ʻ  ʦʧʪʠʤʽʟʘʮʽʷ ʚʽʜʥʦʩʠʥ ʣʶʜʠʥʠ ʟ ʧʨʠʨʦʜʦʶ, ʝʢʦʣʦʛʽʯʥʘ 

ʦʨʽʻʥʪʘʮʽʷ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɽʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʧʦʩʪʽʡʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ, ʮʝ, ʧʦ-ʧʝʨʰʝ, ʛʦʣʦʚʥʝ ʜʞʝʨʝʣʦ ʜʦʩʪʦʚʽʨʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʜʦʚʢʽʣʣʷ. 

ʇʦ-ʜʨʫʛʝ, ʝʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ, ʪʦʯʥʽʰʝ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʠ-ʮʝ 

ʧʨʘʢʪʠʯʥʦ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʚʧʣʠʚʫ ʥʘ ʩʫʩʧʽʣʴʥʫ 

ʩʚʽʜʦʤʽʩʪʴ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʧʨʠʟʥʘʯʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘʛʘʣʴʥʠʡ (ʩʪʘʥʜʘʨʪʥʠʡ), 

ʦʧʝʨʘʪʠʚʥʠʡ (ʢʨʠʟʦʚʠʡ) ʪʘ ʬʦʥʦʚʠʡ (ʥʘʫʢʦʚʠʡ) ʤʦʥʽʪʦʨʠʥʛ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʌʦʥʦʚʠʡ ʝʢʦʤʦʥʽʪʦʨʠʥʛ ʜʦʚʢʽʣʣʷ - ʮʝ ʙʘʛʘʪʦʨʽʯʥʽ ʢʦʤʧʣʝʢʩʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦ  ʚʠʟʥʘʯʝʥʠʭ  ʦʙ'ʻʢʪʽʚ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ  ʟʦʥ  ʟ  

ʤʝʪʦʶ  ʦʮʽʥʢʠ  ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʤʽʥʠ ʩʪʘʥʫ ʝʢʦʩʠʩʪʝʤ, ʚʽʜʜʘʣʝʥʠʭ ʚʽʜ 

ʦʙ'ʻʢʪʽʚ  ʧʨʦʤʠʩʣʦʚʦʾ  ʽ ʛʦʩʧʦʜʘʨʩʴʢʦʾ  ʜʽʷʣʴʥʦʩʪʽ,   ʘʙʦ   ʦʜʝʨʞʘʥʥʷ   

ʽʥʬʦʨʤʘʮʽʾ   ʜʣʷ   ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʩʪʘʪʠʩʪʠʯʥʦʛʦ (ʬʦʥʦʚʦʛʦ) ʨʽʚʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʚ  ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʫʤʦʚʘʭ. 

ɿʘʛʘʣʴʥʠʡ (ʩʪʘʥʜʘʨʪʥʠʡ) ʤʦʥʽʪʦʨʠʥʛ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ð ʮʝ 

ʦʧʪʠʤʘʣʴʥʽ ʟʘ ʢʽʣʴʢʽʩʪʶ ʧʘʨʘʤʝʪʨʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ ʧʫʥʢʪʘʭ, ʦʙôʻʜʥʘʥʠʭ 

ʚ ʻʜʠʥʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʫ ʤʝʨʝʞʫ, ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʥʘ ʦʩʥʦʚʽ 

ʦʮʽʥʢʠ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ ʨʝʛʫʣʷʨʥʦ ʨʦʟʨʦʙʣʷʪʠ ʫʧʨʘʚʣʽʥʩʴʢʽ 

ʨʽʰʝʥʥʷ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ. 

ʆʧʝʨʘʪʠʚʥʠʡ (ʢʨʠʟʦʚʠʡ) ʤʦʥʽʪʦʨʠʥʛ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ð ʮʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʮʽʣʴʦʚʽʡ ʤʝʨʝʞʽ 
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ʧʫʥʢʪʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ ʯʘʩʫ ʟʘ ʦʢʨʝʤʠʤʠ ʦʙôʻʢʪʘʤʠ, ʜʞʝʨʝʣʘʤʠ 

ʧʽʜʚʠʱʝʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʨʠʟʠʢʫ ʚ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʘʭ, ʷʢʽ ʚʠʟʥʘʯʝʥʦ ʷʢ 

ʟʦʥʠ ʥʘʜʟʚʠʯʘʡʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ, ʘ ʪʘʢʦʞ ʫ ʨʘʡʦʥʘʭ ʘʚʘʨʽʡ ʽʟ 

ʰʢʽʜʣʠʚʠʤʠ ʝʢʦʣʦʛʽʯʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʝʨʘʪʠʚʥʝ 

ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʢʨʠʟʦʚʽ ʩʠʪʫʘʮʽʾ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʾʭ ʣʽʢʚʽʜʘʮʽʾ, 

ʩʪʚʦʨʠʪʠ ʙʝʟʧʝʯʥʽ ʫʤʦʚʠ ʜʣʷ ʥʘʩʝʣʝʥʥʷ. 

ʌʦʥʦʚʠʡ (ʥʘʫʢʦʚʠʡ) ʤʦʥʽʪʦʨʠʥʛ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ð ʮʝ 

ʩʧʝʮʽʘʣʴʥʽ ʚʠʩʦʢʦʪʦʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʚʩʽʤʘ ʩʢʣʘʜʦʚʠʤʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʘ ʪʘʢʦʞ ʟʘ ʭʘʨʘʢʪʝʨʦʤ, ʩʢʣʘʜʦʤ, ʢʨʫʛʦʦʙʽʛʦʤ ʪʘ ʤʽʛʨʘʮʽʻʶ 

ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʟʘ ʨʝʘʢʮʽʻʶ ʦʨʛʘʥʽʟʤʽʚ ʥʘ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʨʽʚʥʽ 

ʦʢʨʝʤʠʭ ʧʦʧʫʣʷʮʽʡ, ʝʢʦʩʠʩʪʝʤ ʽ ʙʽʦʩʬʝʨʠ ʚ ʮʽʣʦʤʫ. ʎʝʡ ʤʦʥʽʪʦʨʠʥʛ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʧʨʠʨʦʜʥʠʭ ʽ ʙʽʦʩʬʝʨʥʠʭ ʟʘʧʦʚʽʜʥʠʢʘʭ, ʥʘ ʽʥʰʠʭ ʪʝʨʠʪʦʨʽʷʭ, 

ʱʦ ʦʭʦʨʦʥʷʶʪʴʩʷ, ʥʘ ʙʘʟʦʚʠʭ ʩʪʘʥʮʽʷʭ. 

ʂʦʤʧʣʝʢʩ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʤʘʻ ʪʘʢʽ ʧʽʜʩʠʩʪʝʤʠ: ʛʝʦʩʬʝʨʥʠʡ, 

ʛʝʦʭʽʤʽʯʥʠʡ ʽ ʙʽʦʣʦʛʽʯʥʠʡ. 

ɻʝʦʩʬʝʨʥʠʡ ʤʦʥʽʪʦʨʠʥʛ. ʇʝʨʝʜʙʘʯʘʻ ʦʮʽʥʢʫ ʩʪʘʥʫ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʟʤʽʥ ʚ ʣʽʪʦʩʬʝʨʽ (ʛʝʦʣʦʛʽʯʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʤʽʥʝʨʘʣʴʥʦ-ʩʠʨʦʚʠʥʥʽ ʨʝʩʫʨʩʠ), 

ʛʝʦʬʽʟʩʬʝʨʽ (ʛʨʘʚʽʪʘʮʽʡʥʽ, ʤʘʛʥʽʪʥʽ, ʨʘʜʽʘʮʽʡʥʽ, ʩʝʡʩʤʽʯʥʽ ʪʘ ʽʥʰʽ ʧʦʣʷ), 

ʛʝʦʤʦʨʬʦʩʬʝʨʽ (ʨʝʣʴʻʬ ʽ ʡʦʛʦ ʧʦʨʫʰʝʥʥʷ ʛʝʦʜʠʥʘʤʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ð 

ʟʩʫʚʘʤʠ, ʝʨʦʟʽʻʶ, ʢʘʨʩʪʘʤʠ,  ʦʩʠʧʘʥʥʷʤ ʪʦʱʦ), ʛʽʜʨʦʩʬʝʨʽ (ʚʦʜʥʽ ʨʝʩʫʨʩʠ, 

ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʽ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ, ʥʝʩʧʨʠʷʪʣʠʚʽ ʛʽʜʨʦʣʦʛʽʯʥʽ ʷʚʠʱʘ, ʨʽʚʝʥʴ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ), ʘʪʤʦʩʬʝʨʽ (ʩʪʘʥ ʧʦʚʽʪʨʷʥʦʛʦ 

ʙʘʩʝʡʥʫ ʪʘ ʡʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ, ʪʨʘʥʩʢʦʨʜʦʥʥʠʡ ʧʝʨʝʥʦʩ, ʨʦʟʧʦʜʽʣ ʪʝʧʣʘ ʽ 

ʚʦʣʦʛʠ, ʟʤʽʥʠ ʢʣʽʤʘʪʫ). 

ɻʝʦʭʽʤʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ. ɺʢʣʶʯʘʻ ʜʦʩʣʽʜʞʝʥʥʷ ʡ ʽʥʚʝʥʪʘʨʠʟʘʮʽʶ 

ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʙôʻʤʽʚ ʚʠʢʠʜʽʚ ʽ ʩʢʠʜʽʚ, ʚʠʚʯʝʥʥʷ 

ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʦʚʽʪʨʷ, ʦʧʘʜʽʚ, ˇʨʫʥʪʽʚ, ʥʘʟʝʤʥʦʾ ʽ ʚʦʜʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ, 

ʧʦʚʝʨʭʥʝʚʠʭ ʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʪʘ ʽʥ. ɹʽʦʣʦʛʽʯʥʠʡ 

ʤʦʥʽʪʦʨʠʥʛ. ʆʩʥʦʚʦʶ ʡʦʛʦ ʻ ʚʠʚʯʝʥʥʷ ʩʪʘʥʫ ʨʦʩʣʠʥʥʦʩʪʽ (ʬʽʪʦʩʬʝʨʘ) ʟʘ 

ʚʽʟʫʘʣʴʥʠʤʠ ʩʠʤʧʪʦʤʘʤʠ ʧʦʰʢʦʜʞʝʥʥʷ ʣʠʩʪʷ, ʨʦʟʚʠʪʢʫ ʝʧʽʬʽʯʥʠʭ 

ʣʠʰʘʡʥʠʢʽʚ ʥʘ ʜʝʨʝʚʘʭ, ʜʠʥʘʤʽʢʠ ʟʤʽʥ ʚʠʜʽʚ ʨʦʩʣʠʥ ʽ ʩʪʨʫʢʪʫʨʠ ʨʦʩʣʠʥʥʠʭ 

ʫʛʨʫʧʦʚʘʥʴ ʧʽʜ ʚʧʣʠʚʦʤ ʧʨʠʨʦʜʥʠʭ ʽ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ. 

ɭʚʨʦʧʝʡʩʴʢʦʶ ɽʢʦʥʦʤʽʯʥʦʶ ʢʦʤʽʩʽʻʶ ʆʆʅ ʫ ʨʘʤʢʘʭ ʂʦʥʚʝʥʮʽʾ ʟ 

ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʧʝʨʝʥʦʩʫ ʘʪʤʦʩʬʝʨʥʠʭ ʟʘʙʨʫʜʥʝʥʴ ʚ 1985 ʨ. ʧʨʠʡʥʷʪʦ 

ʨʽʰʝʥʥʷ ʧʨʦ ʩʪʚʦʨʝʥʥʷ ʄʽʞʥʘʨʦʜʥʦʾ ʩʧʽʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʦʮʽʥʢʠ ʚʧʣʠʚʫ 
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ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʙʽʦʩʬʝʨʫ. ʆʩʥʦʚʦʶ ʮʽʻʾ ʧʨʦʛʨʘʤʠ ʻ ʤʦʥʽʪʦʨʠʥʛ ʣʽʩʽʚ, ʱʦ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ 24 ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ, ʘ ʪʘʢʦʞ ʫ ʉʐɸ ʽ ʂʘʥʘʜʽ. 

ʌʘʢʪʠʯʥʦ ï ʮʝ ʢʦʤʧʣʝʢʩʥʘ ʩʠʩʪʝʤʘ ʧʝʨʤʘʥʝʥʪʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ 

ʩʪʘʥʦʤ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʽ ʚʧʣʠʚʘʶʯʠʤʠ ʥʘ ʥʠʭ ʬʘʢʪʦʨʘʤʠ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ 

ʪʝʭʥʦʛʝʥʥʠʤʠ. ʅʘʡʧʦʚʥʽʰʝ ʮʷ ʢʦʥʮʝʧʮʽʷ ʨʦʟʨʦʙʣʝʥʘ ʄʽʞʥʘʨʦʜʥʦʶ 

ʩʧʽʣʴʥʦʶ ʧʨʦʛʨʘʤʦʶ ʟ ʤʦʥʽʪʦʨʠʥʛʫ ʣʽʩʽʚ, ʷʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʨʘʤʢʘʭ 

ʂʦʥʚʝʥʮʽʾ ʆʆʅ ʟ ʧʨʦʙʣʝʤ ʧʝʨʝʥʦʩʫ ʘʪʤʦʩʬʝʨʥʠʭ ʟʘʙʨʫʜʥʝʥʴ ʥʘ ʜʘʣʝʢʽ 

ʚʽʜʩʪʘʥʽ. ʋ ʰʠʨʦʢʦʤʫ ʟʥʘʯʝʥʥʽ ʤʦʥʽʪʦʨʠʥʛ ʣʽʩʽʚ ʚʢʣʶʯʘʻ ʚ ʦʮʽʥʢʫ ʚʧʣʠʚʫ 

ʥʘ ʣʽʩ, ʢʨʽʤ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ, ʪʘʢʦʞ ʧʦʞʝʞʽ, ʨʦʣʴ ʰʢʽʜʥʠʢʽʚ, 

ʭʚʦʨʦʙʠ ʜʝʨʝʚ ʪʘ ʧʨʦʤʠʩʣʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʫ. ɺ ʪʘʢʦʤʫ ʨʦʟʫʤʽʥʥʽ 

ʤʦʥʽʪʦʨʠʥʛ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʢʦʥʪʨʦʣʶ ʽ ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ. 

ʆʙôʻʜʥʘʥʥʷ ʮʠʭ ʥʘʧʨʷʤʽʚ ʚ ʻʜʠʥʫ ʩʠʩʪʝʤʫ ʜʦʟʚʦʣʷʻ ʧʦʚʥʽʰʝ ʦʮʽʥʶʚʘʪʠ 

ʩʪʘʥ ʣʽʩʽʚ ʷʢ ʙʽʦʣʦʛʽʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʙʽʦʩʬʝʨʠ ʽ ʷʢ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʨʝʩʫʨʩʫ.  

ɽʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʯʦʪʠʨʴʦʭ ʨʽʚʥʷʭ: 

ʣʦʢʘʣʴʥʦʤʫ ð ʥʘ ʪʝʨʠʪʦʨʽʾ ʦʢʨʝʤʠʭ ʦʙôʻʢʪʽʚ (ʧʽʜʧʨʠʻʤʩʪʚ), ʤʽʩʪ, ʜʽʣʷʥʢʘʭ 

ʣʘʥʜʰʘʬʪʽʚ. ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʟʘʙʨʫʜʥʝʥʥʷʤ ʘʪʤʦʩʬʝʨʠ ʚ 

ʤʽʩʪʘʭ ʽʟ ʥʘʩʝʣʝʥʥʷʤ ʜʦ 100 ʪʠʩ. ʦʩʽʙ ʢʦʥʪʨʦʣʴʥʠʭ ʩʪʘʥʮʽʡ ʜʦʮʽʣʴʥʦ ʤʘʪʠ 

ʧʨʠʥʘʡʤʥʽ ʪʨʠ; ʚʽʜ 100 ʪʠʩ. ʜʦ 300 ʪʠʩ. ʦʩʽʙ ð ʥʝ ʤʝʥʰʝ ʧôʷʪʠ, ʚʽʜ 300 ʪʠʩ. 

ʜʦ 500 ʪʠʩ. ð ʩʽʤ, ʪʦʜʽ ʷʢ ʫ ʥʘʩʝʣʝʥʦʤʫ ʧʫʥʢʪʽ ʟ ʥʘʩʝʣʝʥʥʷʤ ʧʦʥʘʜ 1 ʤʣʥ 

ʯʦʣʦʚʽʢ ð 11ð24 ʧʫʥʢʪʠ. ʇʨʦʤʠʩʣʦʚʽ ʩʠʩʪʝʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʢʦʥʪʨʦʣʶʶʪʴ ʚʠʢʠʜʠ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ 

ʧʨʦʤʠʩʣʦʚʠʭ ʤʘʡʜʘʥʯʠʢʽʚ ʽ ʧʨʠʣʝʛʣʠʭ ʜʦ ʥʠʭ ʨʘʡʦʥʽʚ; 

ʨʝʛʽʦʥʘʣʴʥʦʤʫ ð ʚ ʤʝʞʘʭ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʴ, ʥʘ 

ʪʝʨʠʪʦʨʽʷʭ ʝʢʦʥʦʤʽʯʥʠʭ ʽ ʧʨʠʨʦʜʥʠʭ ʨʝʛʽʦʥʽʚ. ɿʜʝʙʽʣʴʰʦʛʦ ʚʽʥ ʦʪʨʠʤʫʻ 

ʜʘʥʽ ʧʨʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʽ ʚʦʜʦʡʤ ʚʽʜ ʤʽʩʴʢʠʭ ʽ ʧʨʦʤʠʩʣʦʚʠʭ 

ʢʦʥʪʨʦʣʴʥʠʭ ʩʪʘʥʮʽʡ; 

ʥʘʮʽʦʥʘʣʴʥʦʤʫ ð ʥʘ ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ ʚ ʮʽʣʦʤʫ ʤʦʥʽʪʦʨʠʥʛ ʦʟʥʘʯʘʻ 

ʩʪʘʪʠʩʪʠʯʥʫ ʦʙʨʦʙʢʫ ʪʘ ʘʥʘʣʽʟ ʜʘʥʠʭ ʧʨʦ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚʽʜ ʨʝʛʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʟʽ ʰʪʫʯʥʠʭ ʩʫʧʫʪʥʠʢʽʚ ʟʝʤʣʽ ʪʘ 

ʢʦʩʤʽʯʥʠʭ ʦʨʙʽʪʘʣʴʥʠʭ ʩʪʘʥʮʽʡ. ɺʦʥʠ ʬʫʥʢʮʽʦʥʫʶʪʴ ʨʘʟʦʤ ʟʽ ʩʣʫʞʙʦʶ 

ʧʦʛʦʜʠ ɼʝʨʞʢʦʤʛʽʜʨʦʤʝʪʫ ʋʢʨʘʾʥʠ ʽ ʟʜʽʡʩʥʶʶʪʴ ʧʨʦʛʥʦʟ ʷʢʦʩʪʽ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʚʝʣʠʢʠʭ ʪʝʨʠʪʦʨʽʷʭ ʢʨʘʾʥʠ; 

ʛʣʦʙʘʣʴʥʦʤʫ ð ʛʣʦʙʘʣʴʥʽ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʽ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʠ ʪʘ 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʤʽʞʥʘʨʦʜʥʠʭ ʫʛʦʜ ʫ ʮʽʡ ʩʬʝʨʽ. ʅʠʟʢʘ ʢʨʘʾʥ ʤʘʻ 
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ʤʝʨʝʞʫ ʥʘʟʝʤʥʠʭ ʩʪʘʥʮʽʡ, ʥʘ ʷʢʠʭ ʟʜʽʡʩʥʶʶʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʠʡ ʚʽʜʙʽʨ ʪʘ 

ʘʥʘʣʽʟ ʧʨʦʙ ʥʘ ʥʘʷʚʥʽʩʪʴ ʚ ʘʪʤʦʩʬʝʨʽ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʉʆ2, ʉʆ, 

ʧʠʣʫ, ʩʚʠʥʮʶ, ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʪʘ ʽʥ. 

 

5.2 ɿʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʪʘ ʡʦʛʦ ʜʞʝʨʝʣʘ 

 

ɸʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʟʘʙʨʫʜʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʧʨʠʚʥʝʩʝʥʥʷ ʚ ʥʴʦʛʦ ʘʙʦ 

ʫʪʚʦʨʝʥʥʷ ʚ ʥʴʦʤʫ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʢʦʥʮʝʥʪʨʘʮʽʷʭ, ʱʦ 

ʧʝʨʝʚʠʱʫʶʪʴ ʥʦʨʤʘʪʠʚʠ ʷʢʦʩʪʽ ʘʙʦ ʨʽʚʥʷ ʧʨʠʨʦʜʥʦʛʦ ʚʤʽʩʪʫ. 

ɿʘʙʨʫʜʥʶʚʘʣʴʥʽ ʨʝʯʦʚʠʥʠ ð ʜʦʤʽʰʢʠ ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ, ʷʢʽ ʯʠʥʷʪʴ 

ʧʨʠ ʧʝʚʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʥʝʩʧʨʠʷʪʣʠʚʠʡ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ, 

ʨʦʩʣʠʥʥʠʡ ʽ ʪʚʘʨʠʥʥʠʡ ʩʚʽʪ ʪʘ ʽʥʰʽ ʢʦʤʧʦʥʝʥʪʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʘʙʦ ʩʧʨʠʯʠʥʷʶʪʴ ʟʙʠʪʢʠ ʤʘʪʝʨʽʘʣʴʥʠʤ ʮʽʥʥʦʩʪʷʤ. 

ɼʦ ʥʘʩʣʽʜʢʽʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʘʪʤʦʩʬʝʨʫ ʥʘʣʝʞʘʪʴ: 

¶ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʉʆ ʪʘ ʉʆ2; 

¶ ʥʘʜʭʦʜʞʝʥʥʷ ʜʦ ʘʪʤʦʩʬʝʨʠ ʩʧʦʣʫʢ ʩʽʨʢʠ; 

¶ ʥʘʜʭʦʜʞʝʥʥʷ ʬʨʝʦʥʽʚ, ʩʧʦʣʫʢ ʘʟʦʪʫ, ʭʣʦʨʫ ʽ ʬʪʦʨʫ; 

¶ ʥʘʜʭʦʜʞʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʪʝʧʣʘ ʚ ʘʪʤʦʩʬʝʨʫ. 

ʆʩʥʦʚʥʽ ʘʥʪʨʦʧʦʛʝʥʥʽ ʜʞʝʨʝʣʘ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ: 

¶ ʪʝʧʣʦʚʝ ʪʘ ʝʥʝʨʛʝʪʠʯʥʝ ʫʩʪʘʪʢʫʚʘʥʥʷ 

¶ ʧʨʦʤʠʩʣʦʚʽ ʧʽʜʧʨʠʻʤʩʪʚʘ 

¶ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ 

¶ ʪʨʘʥʩʧʦʨʪ 

ʋʢʨʘʾʥʘ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʟʥʘʯʥʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ ʘʪʤʦʩʬʝʨʠ, ʦʩʦʙʣʠʚʦ ʚ 

ʧʨʦʤʠʩʣʦʚʦ ʨʦʟʚʠʥʝʥʠʭ ʦʙʣʘʩʪʷʭ. ɼʝʷʢʝ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ ʚ ʘʪʤʦʩʬʝʨʫ 

ʋʢʨʘʾʥʠ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʦʩʪʘʥʥʴʦʛʦ ʜʝʩʷʪʠʨʽʯʯʷ, ʟʫʤʦʚʣʝʥʝ 

ʧʨʠʧʠʥʝʥʥʷʤ ʘʙʦ ʽʩʪʦʪʥʠʤ ʟʥʠʞʝʥʥʷʤ ʦʙʩʷʛʽʚ ʨʦʙʦʪʠ ʙʘʛʘʪʴʦʭ 

ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. 

ʏʦʨʥʘ ʤʝʪʘʣʫʨʛʽʷ. ʇʨʦʮʝʩʠ ʚʠʧʣʘʚʢʠ ʯʘʚʫʥʫ ʽ ʧʝʨʝʨʦʙʢʠ ʡʦʛʦ ʥʘ 

ʩʪʘʣʴ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʚʠʢʠʜʦʤ ʚ ʘʪʤʦʩʬʝʨʫ ʨʽʟʥʠʭ ʛʘʟʽʚ. ɺʠʢʠʜ ʧʠʣʫ ʚ 

ʨʦʟʨʘʭʫʥʢʫ ʥʘ 1 ʪ ʧʨʠʜʘʪʥʦʛʦ ʯʘʚʫʥʫ ʩʢʣʘʜʘʻ 4,5 ʢʛ, ʩʽʨʯʠʩʪʦʛʦ ʛʘʟʫ ð 2,7 

ʢʛ, ʤʘʨʛʘʥʮʶ ð 0,1ð0,6 ʢʛ. ʈʘʟʦʤ ʽʟ ʜʦʤʝʥʥʠʤ ʛʘʟʦʤ ʚ ʘʪʤʦʩʬʝʨʫ ʚ 

ʥʝʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʷʭ ʚʠʢʠʜʘʻʪʴʩʷ ʪʘʢʦʞ ʟôʻʜʥʘʥʥʷ ʤʠʰôʷʢʫ, ʬʦʩʬʦʨʫ, 

ʩʫʨʤʠ, ʩʚʠʥʮʶ, ʨʪʫʪʽ ʽ ʨʽʜʢʠʭ ʤʝʪʘʣʽʚ, ʮʽʘʥʠʩʪʠʡ ʚʦʜʝʥʴ ʽ ʩʤʦʣʠʩʪʽ 

ʨʝʯʦʚʠʥʠ. ɹʽʣʴʰʽʩʪʴ ʩʫʯʘʩʥʠʭ ʟʘʚʦʜʽʚ ʯʦʨʥʦʾ ʤʝʪʘʣʫʨʛʽʾ ʤʘʶʪʴ ʮʝʭʠ 
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ʢʦʢʩʫʚʘʥʥʷ ʚʫʛʽʣʣʷ ʽ ʚʽʜʜʽʣʝʥʥʷ ʧʝʨʝʨʦʙʢʠ ʢʦʢʩʦʚʦʛʦ ʛʘʟʫ. ʂʦʢʩʦʭʽʤʽʯʥʽ 

ʚʠʨʦʙʥʠʮʪʚʘ ʟʘʙʨʫʜʥʶʶʪʴ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʧʠʣʦʤ ʽ ʩʫʤʽʰʰʶ ʣʝʪʢʠʭ 

ʩʧʦʣʫʯʝʥʴ. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ, ʥʘʧʨʠʢʣʘʜ, ʢʦʣʠ ʧʦʨʫʰʫʻʪʴʩʷ ʨʝʞʠʤ 

ʨʦʙʦʪʠ, ʚ ʘʪʤʦʩʬʝʨʫ ʚʠʢʠʜʘʻʪʴʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʥʝʦʯʠʱʝʥʦʛʦ ʢʦʢʩʦʚʦʛʦ 

ʛʘʟʫ. ʇʨʦʤʠʩʣʦʚʽ ʘʚʘʨʽʾ ʚ ʮʽʡ ʛʘʣʫʟʽ ʧʨʠʚʦʜʷʪʴ ʜʦ ʟʘʛʦʩʪʨʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʠʪʫʘʮʽʾ ʚ ʨʝʛʽʦʥʽ.  

ʂʦʣʴʦʨʦʚʘ ʤʝʪʘʣʫʨʛʽʷ. ʐʢʽʜʣʠʚʽ ʨʝʯʦʚʠʥʠ ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ 

ʚʠʨʦʙʥʠʮʪʚʽ ʛʣʠʥʦʟʝʤʫ, ʘʣʶʤʽʥʽʶ, ʤʽʜʽ, ʩʚʠʥʮʶ, ʦʣʦʚʘ, ʮʠʥʢʫ, ʥʽʢʝʣʶ ʡ 

ʽʥʰʠʭ ʤʝʪʘʣʽʚ ʫ ʧʝʯʘʭ, ʥʘ ʫʩʪʘʪʢʫʚʘʥʥʽ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʪʘ ʨʦʟʤʦʣʫ, ʫ 

ʢʦʥʚʝʨʪʝʨʘʭ, ʤʽʩʮʷʭ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚʠʚʘʥʪʘʞʝʥʥʷ ʽ ʧʝʨʝʩʠʣʢʠ ʤʘʪʝʨʽʘʣʽʚ, ʫ 

ʩʫʰʠʣʴʥʠʭ ʘʛʨʝʛʘʪʘʭ, ʥʘ ʚʽʜʢʨʠʪʠʭ ʩʢʣʘʜʘʭ. ɺ ʦʩʥʦʚʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʢʦʣʴʦʨʦʚʦʾ ʤʝʪʘʣʫʨʛʽʾ ʟʘʙʨʫʜʥʶʶʪʴ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ ʩʽʨʯʘʩʪʠʤ 

ʘʥʛʽʜʨʠʜʦʤ (75 % ʩʫʤʘʨʥʦʛʦ ʚʠʢʠʜʫ ʚ ʘʪʤʦʩʬʝʨʫ), ʦʢʠʩʦʤ ʚʫʛʣʝʮʶ (10,5 

%) ʽ ʧʠʣʦʤ (10,4 %). 

ʍʽʤʽʯʥʘ ʽ ʥʘʬʪʦʭʽʤʽʯʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ. ɺʠʢʠʜʠ ʚ ʘʪʤʦʩʬʝʨʫ ʚ 

ʭʽʤʽʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʢʠʩʣʦʪ, 

ʛʫʤʦʚʦʪʝʭʥʽʯʥʠʭ ʚʠʨʦʙʽʚ, ʬʦʩʬʦʨʫ, ʧʣʘʩʪʠʯʥʠʭ ʤʘʩ, ʙʘʨʚʥʠʢʽʚ ʽ ʤʠʶʯʠʭ 

ʟʘʩʦʙʽʚ, ʰʪʫʯʥʦʛʦ ʢʘʫʯʫʢʫ, ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʨʦʟʯʠʥʥʠʢʽʚ, ʢʨʝʢʽʥʛʫ 

ʥʘʬʪʠ. ɺʠʨʽʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʧʨʦʙʣʝʤʠ ʫ ʛʘʣʫʟʽ ʫʩʢʣʘʜʥʝʥʦ 

ʝʢʩʧʣʫʘʪʘʮʽʻʶ ʬʽʟʠʯʥʦ ʟʘʩʪʘʨʽʣʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ 

ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʠʢʠʜʠ ʚ ʘʪʤʦʩʬʝʨʫ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʛʘʣʫʟʽ ʨʽʟʢʦ ʟʥʠʟʠʣʠʩʷ. ʆʜʥʘʢ ʚʽʜʙʫʣʦʩʷ ʮʝ ʥʝ ʪʦʤʫ, ʱʦ 

ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʝʬʝʢʪʠʚʥʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʟʘʭʦʜʠ, ʘ ʯʝʨʝʟ ʩʧʘʜ 

ʚʠʨʦʙʥʠʮʪʚʘ. 

ʇʽʜʧʨʠʻʤʩʪʚʘ ʥʘʬʪʦʧʝʨʝʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟʘʙʨʫʜʥʶʶʪʴ 

ʘʪʤʦʩʬʝʨʫ ʚʠʢʠʜʘʤʠ ʚʫʛʣʝʚʦʜʥʽʚ (23 % ʚʽʜ ʩʫʤʘʨʥʦʛʦ ʚʠʢʠʜʫ), ʩʽʨʯʘʩʪʦʛʦ 

ʛʘʟʫ (16,6 %), ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ (7,3 %), ʦʢʩʠʜʽʚ ʘʟʦʪʫ (2 %). ʆʩʦʙʣʠʚʫ 

ʝʢʦʣʦʛʽʯʥʫ ʥʝʙʝʟʧʝʢʫ ʩʪʘʥʦʚʠʪʴ ʨʦʟʨʦʙʢʘ ʨʦʜʦʚʠʱ ʥʘʬʪʠ ʽ ʛʘʟʫ ʟ 

ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʩʽʨʢʦʚʦʜʥʶ. 

ʇʨʦʤʠʩʣʦʚʽʩʪʴ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɺʠʨʦʙʥʠʮʪʚʦ ʮʝʤʝʥʪʫ ʡ 

ʽʥʰʠʭ ʚôʷʟʢʠʭ, ʩʪʽʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʠʭ ʚʠʨʦʙʽʚ, 

ʙʫʜʽʚʝʣʴʥʦʛʦ ʽ ʪʝʭʥʽʯʥʦʛʦ ʩʢʣʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʢʠʜʘʤʠ ʚ ʘʪʤʦʩʬʝʨʫ 

ʧʠʣʫ ʽ ʟʘʚʠʩʣʠʭ ʨʝʯʦʚʠʥ (57,1 % ʚʽʜ ʩʫʤʘʨʥʦʛʦ ʚʠʢʠʜʫ), ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ 

(21,4 %), ʩʽʨʯʘʩʪʦʛʦ ʘʥʛʽʜʨʠʜʫ (10,8 %) ʽ ʦʢʩʠʜʽʚ ʘʟʦʪʫ (9 %). ʅʘʚʢʦʣʦ 

ʟʘʚʦʜʽʚ, ʱʦ ʚʠʨʦʙʣʷʶʪʴ ʮʝʤʝʥʪ, ʘʟʙʝʩʪ ʽ ʽʥʰʽ ʙʫʜʽʚʝʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, 
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ʫʪʚʦʨʠʣʠʩʷ ʟʦʥʠ ʟ ʧʽʜʚʠʱʝʥʠʤ ʫʪʨʠʤʘʥʥʷʤ ʚ ʧʦʚʽʪʨʽ ʙʝʥʟʦʧʽʨʝʥʘ, ʧʠʣʫ, ʫ 

ʪʦʤʫ ʯʠʩʣʽ ʮʝʤʝʥʪʥʦʛʦ, ʪʘ ʽʥʰʠʭ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ. 

ɼʝʨʝʚʦʦʙʨʦʙʥʘ ʪʘ ʮʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ. 

ʍʘʨʘʢʪʝʨʥʠʤʠ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʱʦ ʚʠʨʦʙʣʷʶʪʴʩʷ ʮʠʤʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ, ʻ ʪʚʝʨʜʽ ʨʝʯʦʚʠʥʠ (29,8 % ʩʫʤʘʨʥʦʛʦ ʚʠʢʠʜʫ ʚ 

ʘʪʤʦʩʬʝʨʫ), ʦʢʩʠʜ ʚʫʛʣʝʮʶ (28,2 %), ʩʽʨʯʘʩʪʠʡ ʘʥʛʽʜʨʠʜ (26,7 %), ʦʢʩʠʜ 

ʘʟʦʪʫ (7,9 %), ʪʦʣʫʦʣ (1 %), ʩʽʨʢʦʚʦʜʝʥʴ (0,9 %), ʘʮʝʪʦʥ (0,5 %), ʢʩʠʣʦʣ 

(0,45 %), ʙʫʪʠʣʘʮʝʪʘʪ (0,4 %), ʝʪʠʣʘʮʝʪʘʪ (0,4 %), ʤʝʪʠʣʤʝʨʢʘʧʪʘʥ (0,2 %), 

ʬʦʨʤʘʣʴʜʝʛʽʜ (0,1 %). 

ɺ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ ʜʞʝʨʝʣʦʤ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ 

ʻ ʪʚʘʨʠʥʥʠʮʴʢʽ ʪʘ ʧʪʘʭʽʚʥʠʮʴʢʽ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʤôʷʩʦʧʝʨʝʨʦʙʥʽ ʪʘ 

ʤʦʣʦʢʦʧʝʨʝʨʦʙʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʅʘʜ ʪʝʨʠʪʦʨʽʷʤʠ, ʷʢʽ ʧʨʠʤʠʢʘʶʪʴ ʜʦ 

ʧʨʠʤʽʱʝʥʴ, ʜʝ ʫʪʨʠʤʫʶʪʴʩʷ ʪʚʘʨʠʥʠ ʪʘ ʧʪʠʮʷ, ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ 

ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʥʘ ʟʥʘʯʥʽ ʚʽʜʩʪʘʥʽ ʘʤʽʘʢ, ʩʽʨʢʦʚʦʜʝʥʴ ʪʘ ʽʥʰʽ ʛʘʟʠ ʟ 

ʥʝʧʨʠʻʤʥʠʤ ʟʘʧʘʭʦʤ. ʋ ʨʦʩʣʠʥʥʠʮʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ 

ʟʘʙʨʫʜʥʶʻʪʴʩʷ ʤʽʥʝʨʘʣʴʥʠʤʠ ʜʦʙʨʠʚʘʤʠ, ʧʝʩʪʠʮʠʜʘʤʠ ʧʨʠ 

ʧʨʦʪʨʘʚʣʶʚʘʥʥʽ ʧʦʣʽʚ ʪʘ ʥʘʩʽʥʥʷ ʥʘ ʩʢʣʘʜʘʭ. 

  

5.3. ɯʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʾ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ 

 

5.3.1 ɺʠʤʽʨʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ 

 

ʇʝʨʝʣʽʢ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ 

ʚʠʟʥʘʯʘʶʪʴ, ʚʠʭʦʜʷʯʠ ʟ ʮʽʣʝʡ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʝʢʦʣʦʛʽʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ (ʨʦʟʨʦʙʢʘ ʨʝʞʠʤʥʠʭ ʢʘʨʪ ʽ ʝʢʦʣʦʛʽʯʥʠʭ ʧʘʩʧʦʨʪʽʚ, 

ʤʦʥʽʪʦʨʠʥʛ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ) ʪʘ ʟ ʤʝʪʦʶ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʟʛʦʨʘʥʥʷ 

ʧʘʣʠʚʘ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʢʩʠʜʽʚ ʘʟʦʪʫ NʆX, ʦʢʩʠʜʽʚ ʩʽʨʢʠ SO2, 

ʢʠʩʥʶ ʆ2, ʤʦʥʦʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʉʆ, ʟʦʣʘ. 

ɺʠʙʽʨ ʛʘʟʦʘʥʘʣʽʪʠʯʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʘʚʜʘʥʴ 

ʛʘʟʦʚʦʛʦ ʘʥʘʣʽʟʫ ʽ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ. ʅʘ ʩʴʦʛʦʜʥʽ ʽʩʥʫʻ ʚʝʣʠʢʠʡ 

ʚʠʙʽʨ ʩʝʨʽʡʥʠʭ ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʽʚ, ʨʦʙʦʪʘ ʷʢʠʭ ʟʘʩʥʦʚʘʥʘ ʥʘ ʨʽʟʥʠʭ 

ʧʨʠʥʮʠʧʘʭ[1]. ʊʦʤʫ ʤʦʞʣʠʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʧʨʠʣʘʜʽʚ ʟ ʨʽʟʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʥʘʧʨʠʢʣʘʜ: 

- ʨʝʞʠʤ ʨʦʙʦʪʠ ð ʧʝʨʽʦʜʠʯʥʠʡ ʘʙʦ ʙʝʟʧʝʨʝʨʚʥʠʡ (ʚʽʜ ʜʝʢʽʣʴʢʦʭ 

ʛʦʜʠʥ ʜʦ ʜʝʢʽʣʴʢʦʭ ʤʽʩʷʮʽʚ);  
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- ʤʽʩʮʝ ʫʩʪʘʥʦʚʢʠ ð ʚʩʝʨʝʜʠʥʽ ʘʙʦ ʧʦʟʘ ʛʘʟʦʚʠʤ ʪʨʘʢʪʦʤ, ʥʘ 

ʢʦʪʣʦʘʛʨʝʛʘʪʽ ʘʙʦ ʥʘ ʪʨʫʙʽ; 

- ʚʠʢʦʥʘʥʥʷ ð ʩʪʘʮʽʦʥʘʨʥʽ ʘʙʦ ʧʝʨʝʥʦʩʥʽ;  

- ʩʝʣʝʢʪʠʚʥʽʩʪʴ ð ʟ ʨʽʟʥʦʶ ʢʽʣʴʢʽʩʪʶ ʚʠʤʽʨʶʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽ 

ʩʝʨʚʽʩʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ. 

ʇʨʠ ʚʠʙʦʨʽ ʧʨʠʣʘʜʽʚ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʢʦʤʧʦʥʝʥʪʠ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴʩʷ, ʜʽʘʧʘʟʦʥ ʽ ʧʦʭʠʙʢʫ ʚʠʤʽʨʶʚʘʥʴ, ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʯʘʩ 

ʚʠʢʦʥʘʥʥʷ ʦʜʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ. 

ɼʣʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʪʘʮʽʦʥʘʨʥʽ ʽ 

ʧʝʨʝʥʦʩʥʽ ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʠ, ʷʢʽ ʧʨʦʡʰʣʠ ʩʝʨʪʠʬʽʢʘʮʽʶ ʪʘ ʘʪʝʩʪʘʮʽʶ ʽ 

ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʥʘʩʪʫʧʥʠʤ ʚʠʤʦʛʘʤ: 

- ʙʫʪʠ ʚʥʝʩʝʥʠʤ ʚ ɼʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʴ; 

- ʛʘʨʘʥʪʽʡʥʠʡ ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ ð ʥʝ ʤʝʥʰʝ 1 ʨʦʢʫ; 

- ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ ð ʥʝ ʤʝʥʰʝ 5 ʨʦʢʽʚ; 

- ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʴ ʧʝʨʝʢʨʠʚʘʻ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ 

 ʥʝ ʤʝʥʰʝ ʥʽʞ ʥʘ 20 %; 

- ʤʦʞʣʠʚʽʩʪʴ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʽʟ ʟʘʩʦʙʘʤʠ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ; 

ɻʘʟʦʘʥʘʣʽʪʠʯʥʘ ʘʧʘʨʘʪʫʨʘ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʧʦʚʠʥʥʘ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʽ ʦʙʣʽʢ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ 

ʘʪʤʦʩʬʝʨʫ ʪʘ ʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʨʦʙʦʪʠ ʝʢʩʧʝʨʪʥʠʭ 

ʩʠʩʪʝʤ, ʩʠʩʪʝʤ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʧʦʙʫʜʦʚʠ ʢʘʨʪ 

ʟʘʙʨʫʜʥʝʥʴ.  

 ʆʯʝʚʠʜʥʘ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ ʟʨʫʯʥʽʡ 

ʬʦʨʤʽ ʪʘ ʚʠʜʘʯʫ ʧʦʧʝʨʝʜʞʝʥʴ ʧʨʦ ʧʝʨʝʚʠʱʝʥʥʷ ʧʦʪʦʯʥʠʭ ʚʠʢʠʜʽʚ ʥʘʜ 

ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ. 

ɼʦʧʫʩʪʠʤʘ ʚʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʚʝʣʠʯʠʥ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʘʟʦʘʥʘʣʽʪʠʯʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ: 

- ʢʦʥʮʝʥʪʨʘʮʽʷ ʦʢʩʠʜʫ ʽ ʜʽʦʢʩʠʜʫ ʘʟʦʪʫ Ñ15 %; 

- ʢʦʥʮʝʥʪʨʘʮʽʷ ʤʦʥʦʦʢʩʠʜʫ ʚʫʛʣʝʮʶ Ñ10 %; 

- ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʠʩʥʶ Ñ5 %; 

- ʰʚʠʜʢʽʩʪʴ (ʚʠʪʨʘʪʘ) ʜʠʤʦʚʠʭ ʛʘʟʽʚ Ñ10 %; 

- ʤʘʩʦʚʠʡ ʚʠʢʠʜ (ʛ/ʩ) ʛʘʟʦʧʦʜʽʙʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ Ñ20 %. 

ʇʦʭʠʙʢʠ ʩʫʯʘʩʥʠʭ ʛʘʟʦʘʥʘʣʽʟʘʪʦʨʽʚ, ʷʢ ʧʨʘʚʠʣʦ, ʤʝʥʰʝ ʮʠʭ ʟʥʘʯʝʥʴ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʨʝʘʣʴʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ 

ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ (ʩʫʤʘʨʥʘ ʚʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʩʦʚʠʭ ʽ 

ʚʘʣʦʚʠʭ ʚʠʢʠʜʽʚ ʥʘ ʨʽʚʥʽ 10-15%) [2,4].  
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ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʚʠʤʦʛʠ ʜʦ ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʴ ʧʦʩʠʣʶʚʘʪʠʤʫʪʴʩʷ, ʧʨʠ 

ʨʝʘʣʽʟʘʮʽʾ ʛʘʟʦʘʥʘʣʽʪʠʯʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʠʤʽʨʶʚʘʣʴʥʽ ʩʠʩʪʝʤʠ ʟ ʚʽʜʥʦʩʥʦʶ ʧʦʭʠʙʢʦʶ ʚʠʤʽʨʶʚʘʥʥʷ, 

ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 5ï10 %.  

5.3.2 ʈʦʟʨʘʭʫʥʦʢ ʢʦʥʮʝʥʪʨʘʮʽʡ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʽ 

ʑʦʨʽʯʥʦ ʚ ʧʦʚʽʪʨʷʥʠʡ ʙʘʩʝʡʥ ʤʽʩʪ ʟ ʚʠʢʠʜʘʤʠ ʧʨʦʤʠʩʣʦʚʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʪʨʘʥʩʧʦʨʪʫ ʥʘʜʭʦʜʷʪʴ ʪʠʩʷʯʽ ʪʦʥʥ ʨʽʟʥʠʭ ʰʢʽʜʣʠʚʠʭ 

ʨʝʯʦʚʠʥ. ɿʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʽʩʥʦʾ ʽ ʷʢʽʩʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʤʠʩʣʦʚʠʭ 

ʚʠʢʠʜʽʚ, ʾʭʥʴʦʾ ʧʝʨʽʦʜʠʯʥʦʩʪʽ, ʚʠʩʦʪʠ, ʥʘ ʷʢʽʡ ʚʦʥʠ ʟʜʽʡʩʥʶʶʪʴʩʷ, ʘ ʪʘʢʦʞ 

ʚʽʜ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʝʨʝʥʦʩ, ʨʦʟʩʽʶʚʘʥʥʷ ʚʠʢʠʜʽʚ ʽ 

ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ, ʬʦʨʤʫʻʪʴʩʷ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ. 

ɸʜʝʢʚʘʪʥʘ ʦʮʽʥʢʘ ʧʦʪʦʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʧʦʪʨʝʙʫʻ ʷʢ 

ʜʦʩʢʦʥʘʣʠʭ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʟʘʩʦʙʽʚ, ʪʘʢ ʽ ʥʘʜʽʡʥʠʭ ʤʝʪʦʜʠʢ ʨʦʟʨʘʭʫʥʢʫ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ.  

ʉʫʯʘʩʥʽ ʤʦʙʽʣʴʥʽ ʪʘ ʩʪʘʮʽʦʥʘʨʥʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʜʘʶʪʴ ʦʧʝʨʘʪʠʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʟʘʙʨʫʜʥʝʥʽʩʪʴ ʘʪʤʦʩʬʝʨʠ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤʠ ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʧʦʪʦʯʥʫ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ ʚ ʨʘʡʦʥʘʭ, ʜʝ ʟʥʘʭʦʜʷʪʴʩʷ ʩʪʘʥʮʽʾ 

ʤʦʥʽʪʦʨʠʥʛʫ.  

ɸʣʝ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ 

ʥʝʜʦʩʪʘʪʥʴʦ, ʪʘʢ ʷʢ ʜʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʟʘʙʨʫʜʥʝʥʴ ʥʘ ʥʘʩʝʣʝʥʥʷ ʪʘ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʩʠʪʫʘʮʽʡ ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ ʧʨʦ ʢʦʥʮʝʥʪʨʘʮʽʶ 

ʚʠʢʠʜʽʚ ʥʘ ʟʥʘʯʥʽʡ ʪʝʨʠʪʦʨʽʾ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʦʟʨʘʭʫʥʢʦʚʽ 

ʤʝʪʦʜʠ. 

ʇʨʘʢʪʠʯʥʦ ʚʩʽ ʽʩʥʫʶʯʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʤʝʪʦʜʠ ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʶʚʘʪʠ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʰʢʽʜʣʠʚʠʭ ʜʦʤʽʰʦʢ ʚ ʘʪʤʦʩʬʝʨʽ ʚ ʜʚʦʤʝʪʨʦʚʦʤʫ ʰʘʨʽ ʥʘ 

ʨʽʚʥʽ ʟʝʤʣʽ, ʘ ʪʘʢʦʞ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʧʝʨʝʨʽʟʽ ʥʘ 

ʚʽʜʩʪʘʥʽ ʜʦ 100 ʢʤ ʚʽʜ ʜʞʝʨʝʣʘ. 

ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʜʦʤʽʰʢʠ ʧʦʧʘʜʘʶʪʴ ʫ ʧʦʚʽʪʨʷ, ʭʘʨʘʢʪʝʨ ʾʭʥʴʦʛʦ 

ʧʝʨʝʤʽʱʝʥʥʷ ʡ ʜʠʩʧʝʨʩʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʾʭ ʚʣʘʩʥʠʤʠ ʬʽʟʠʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʡ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʘʪʤʦʩʬʝʨʠ, ʫ ʷʢʠʭ ʚʦʥʠ ʧʝʨʝʙʫʚʘʶʪʴ. 

ɺʠʢʠʜʠ ʧʨʦʥʠʢʘʶʪʴ ʚ ʘʪʤʦʩʬʝʨʫ ʟ ʧʝʚʥʦʶ ʰʚʠʜʢʽʩʪʶ ʡ ʪʝʤʧʝʨʘʪʫʨʦʶ, ʷʢʽ 

ʟʚʠʯʘʡʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʚʽʜʧʦʚʽʜʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʈʫʭ ʚʠʢʠʜʽʚ ʤʘʻ ʚʝʨʪʠʢʘʣʴʥʫ ʩʢʣʘʜʦʚʫ, ʦʙʫʤʦʚʣʝʥʫ 

ʧʦʯʘʪʢʦʚʦʶ ʚʝʨʪʠʢʘʣʴʥʦʶ ʰʚʠʜʢʽʩʪʶ ʧʦʪʦʢʫ ʡ ʨʽʟʥʠʮʝʶ ʪʝʤʧʝʨʘʪʫʨ. ʎʝʡ 
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ʚʝʨʪʠʢʘʣʴʥʠʡ ʧʽʜʡʦʤ ʚʠʢʠʜʽʚ ʥʘʟʠʚʘʶʪʴ ʧʽʜʡʦʤʦʤ ʰʣʝʡʬʘ. ɺʽʥ ʧʨʠʚʦʜʠʪʴ 

ʜʦ ʟʤʽʥʠ ʝʬʝʢʪʠʚʥʦʾ ʚʠʩʦʪʠ H ʪʦʯʢʠ ʚʠʢʠʜʫ. ʅʘ ʰʣʷʭ ʧʦʰʠʨʝʥʥʷ ʚʠʢʠʜʫ 

ʚʧʣʠʚʘʶʪʴ ʪʘʢʦʞ ʟʤʽʥʠ ʧʦʪʦʢʽʚ ʧʦʙʣʠʟʫ ʪʘʢʠʭ ʧʝʨʝʰʢʦʜ, ʷʢ ʙʫʜʠʥʢʠ ʪʘ 

ʩʧʦʨʫʜʞʝʥʥʷ. 

ʈʫʭ ʧʦʪʦʢʫ ʧʽʜ ʜʽʻʶ ʚʽʪʨʫ ʧʨʦʪʷʛʦʤ ʽ ʧʽʩʣʷ ʧʽʜʡʦʤʫ ʰʣʝʡʬʫ 

ʥʘʟʠʚʘʻʪʴʩʷ ʧʝʨʝʥʦʩʦʤ. 

ʊʫʨʙʫʣʝʥʪʥʠʡ ʨʫʭ ʘʪʤʦʩʬʝʨʠ ʚʠʢʣʠʢʘʻ ʜʦʚʽʣʴʥʠʡ ʨʫʭ ʚʠʢʠʜʫ, ʱʦ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʡʦʛʦ ʧʦʰʠʨʝʥʥʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʡ ʚʝʨʪʠʢʘʣʴʥʦʤʫ 

ʥʘʧʨʷʤʢʘʭ. ʎʝʡ ʧʨʦʮʝʩ ʥʘʟʠʚʘʻʪʴʩʷ ʘʪʤʦʩʬʝʨʥʦʶ ʜʠʬʫʟʽʻʶ. 

ʂʦʤʙʽʥʘʮʽʷ ʧʝʨʝʥʦʩʫ ʡ ʜʠʬʫʟʽʾ ʥʘʟʠʚʘʻʪʴʩʷ ʘʪʤʦʩʬʝʨʥʦʶ ʜʠʩʧʝʨʩʽʻʶ. 

ʄʦʜʝʣʽ, ʱʦ ʦʧʠʩʫʶʪʴ ʮʽ ʧʨʦʮʝʩʠ, ʥʘʟʠʚʘʶʪʴ ʤʦʜʝʣʷʤʠ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʝʨʝʥʦʩʫ - ʜʠʬʫʟʽʾ ʘʙʦ ʤʦʜʝʣʷʤʠ ʘʪʤʦʩʬʝʨʥʦʾ ʜʠʩʧʝʨʩʽʾ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʠʜʠʤʫ ʧʨʦʩʪʦʪʫ ʟʘʜʘʯʽ, ʥʘ ʩʴʦʛʦʜʥʽ ʥʝʤʘʻ ʩʢʽʣʴʢʠ-

ʥʝʙʫʜʴ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʾ ʤʦʜʝʣʽ ʧʦʰʠʨʝʥʥʷ ʜʦʤʽʰʦʢ ʚ ʘʪʤʦʩʬʝʨʽ, ʱʦ ʎʝ 

ʦʙ'ʻʢʪʠʚʥʦ ʦʙʫʤʦʚʣʝʥʦ ʩʢʣʘʜʥʽʩʪʶ ʡ ʨʦʟʤʘʾʪʽʩʪʶ ʧʨʦʮʝʩʽʚ. ʊʦʤʫ ʽʩʥʫʻ 

ʙʘʛʘʪʦ ʤʦʜʝʣʝʡ ʚʩʽʣʷʢʠʭ ʪʠʧʽʚ. ɻʦʣʦʚʥʦʶ  ʦʟʥʘʢʦʶ ʤʦʜʝʣʽ ʻ ʾʾ ʝʤʧʽʨʠʯʥʠʡ 

ʘʙʦ ʪʝʦʨʝʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ. ɺʟʘʛʘʣʽ, ʚ ʫʩʽʭ ʤʦʜʝʣʷʭ ʧʨʠʩʫʪʥʽ ʦʙʠʜʚʽ ʦʟʥʘʢʠ, 

ʘʣʝ ʚ ʦʜʥʠʭ - ʮʝ ʥʘʡʧʨʦʩʪʽʰʽ ʡ ʥʝ ʟʘʥʘʜʪʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʧʨʠʧʫʱʝʥʥʷ ʧʨʠ 

ʟʘʜʦʚʽʣʴʥʽʡ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʜʘʥʠʤ, ʘ ʚ ʽʥʰʠʭ - 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʨʽʚʥʷʥʥʷ ʪʝʦʨʽʾ ʜʠʬʫʟʽʾ ʚ ʪʫʨʙʫʣʝʥʪʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʟʽ 

ʩʢʣʘʜʥʠʤ ʤʘʪʝʤʘʪʠʯʥʠʤ ʘʧʘʨʘʪʦʤ ʽ ʚʝʣʠʯʝʟʥʠʤ ʦʙ'ʻʤʦʤ ʦʙʯʠʩʣʝʥʴ.  

ʌʫʥʜʘʤʝʥʪʘʣʴʥʽ ʪʝʦʨʝʪʠʯʥʽ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʽʣʴʢʠ ʜʣʷ 

ʥʘʫʢʦʚʠʭ ʮʽʣʝʡ, ʚʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʷʢʽʩʥʦ ʧʦʷʩʥʠʪʠ ʜʝʷʢʽ ʝʬʝʢʪʠ.  

 ɺ ʝʤʧʽʨʠʯʥʠʭ ʤʦʜʝʣʷʭ ʥʘʡʯʘʩʪʽʰʝ ʬʽʟʠʢʘ ʧʨʦʮʝʩʽʚ ʤʘʡʞʝ ʥʝ 

ʚʨʘʭʦʚʫʻʪʴʩʷ ʘʙʦ ʩʠʣʴʥʦ ʩʧʦʪʚʦʨʶʻʪʴʩʷ. ɽʤʧʽʨʠʯʥʽ ʤʦʜʝʣʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʦʩʪʽ ʬʦʨʤʫʣʠ, ʷʢʽ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʥʝ ʚʠʢʣʠʢʘʶʪʴ ʥʽʷʢʠʭ 

ʪʨʫʜʥʦʱʽʚ. 

ɭʜʠʥʦʶ, ʧʨʠʡʥʷʪʦʶ ʥʘ ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ ʚ ʋʢʨʘʾʥʽ ʤʝʪʦʜʠʢʦʶ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʢʦʥʮʝʥʪʨʘʮʽʡ ʚ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʱʦ 

ʤʽʩʪʷʪʴʩʷ ʫ ʚʠʢʠʜʘʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʻ  çʄʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʢʦʥʮʝʥʪʨʘʮʽʡ ʚ 

ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʫ ʚʠʢʠʜʘʭ 

ʧʽʜʧʨʠʻʤʩʪʚè, ʷʢʘ ʟʚʦʜʠʪʴʩʷ ʜʦ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ 

ʚʠʨʘʟʽʚ, ʦʪʨʠʤʘʥʠʭ ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʧʨʦʢʩʠʤʘʮʽʾ ʚʝʣʠʢʦʛʦ ʤʘʩʠʚʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ (ʄʝʪʦʜʠʢʘ ʆʅɼ-86 ) [7].  

ʄʝʪʦʜʠʢʘ ʆʅɼ-86 ʦʙʦʚôʷʟʢʦʚʘ ʜʣʷ ʚʽʜʦʤʩʪʚ ʽ ʦʨʛʘʥʽʟʘʮʽʡ ʋʢʨʘʾʥʠ, ʱʦ 

ʟʜʽʡʩʥʶʶʪʴ ʨʦʟʨʦʙʢʠ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʙʫʜʽʚʥʠʮʪʚʦ ʧʨʦʤʠʩʣʦʚʠʭ 
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ʧʽʜʧʨʠʻʤʩʪʚ, ʥʦʨʤʫʚʘʥʥʷ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ ʚ ʘʪʤʦʩʬʝʨʫ, ʝʢʩʧʝʨʪʠʟʫ ʽ 

ʫʟʛʦʜʞʝʥʥʷ ʘʪʤʦʩʬʝʨʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ. 

ʄʝʪʦʜʠʢʘ ʻ ʝʤʧʽʨʠʯʥʦʶ,  ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʘʥʘʣʽʟʫ 

ʢʚʘʟʽʩʪʘʮʽʦʥʘʨʥʠʭ ʧʨʦʮʝʩʽʚ, ʢʦʣʠ ʭʘʨʘʢʪʝʨʥʽ ʯʘʩʠ ʚʠʢʠʜʽʚ ʪʦʢʩʠʯʥʠʭ 

ʨʝʯʦʚʠʥ ʧʝʨʝʚʠʱʫʶʪʴ ʭʘʨʘʢʪʝʨʥʽ ʯʘʩʠ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʚʽʪʨʷʥʠʭ ʤʘʩ ʚ 

ʜʝʷʢʽʡ ʦʙʣʘʩʪʽ ʧʨʦʩʪʦʨʫ ʽ  ʜʦʟʚʦʣʷʻ ʨʦʟʨʘʭʫʚʘʪʠ ʨʦʟʧʦʜʽʣ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦ ʥʝʩʧʨʠʷʪʣʠʚʦʤʫ ʩʪʘʥʽ ʘʪʤʦʩʬʝʨʠ. 

ʈʦʟʨʘʭʫʥʢʘʤʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʨʘʟʦʚʽ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 30-

ʭʚʠʣʠʥʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʫʩʝʨʝʜʥʝʥʥʷ. 

ʈʦʟʨʘʭʫʥʢʠ ʧʨʦʚʦʜʷʪʴʩʷ ʜʣʷ ʧʨʠʟʝʤʥʦʛʦ ʰʘʨʫ, (2 ʤ ʚʽʜ ʧʦʚʝʨʭʥʽ) ʥʘ 

ʚʽʜʩʪʘʥʽ ʥʝ ʙʽʣʴʰʝ 100 ʢʤ ʚʽʜ ʜʞʝʨʝʣʘ ʚʠʢʠʜʽʚ.    

ɼʞʝʨʝʣʘ ʚʠʢʠʜʽʚ ʢʚʘʣʽʬʽʢʫʶʪʴʩʷ ʥʘ ʚʠʩʦʢʽ (ʅ Ó50 ʤ) , ʩʝʨʝʜʥʽ (ʅ = 

10-50 ʤ), ʥʠʟʴʢʽ             (ʅ-2é.10ʤ), ʥʘʟʝʤʥʽ (ʅÒ2 ʤ).  

ɼʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʘʨʘʤʝʪʨʠ ʜʞʝʨʝʣʘ, ʫʤʦʚʠ ʚʠʭʦʜʫ 

ʛʘʟʦʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ ʟ ʪʨʫʙʠ, ʤʝʪʝʦʧʘʨʘʤʝʪʨʠ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʣʴʻʬʫ.  

 

 
ʈʠʩʫʥʦʢ 5.1ï ɼʞʝʨʝʣʦ ʚʠʢʠʜʽʚ ʪʘ ʾʭ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ  

 

ʇʘʨʘʤʝʪʨʠ ʜʞʝʨʝʣʘ:  

ʄ  ï ʤʘʩʘ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʚʘʯʘ ʟʘ 1 ʩʝʢ, ʛ/ʩʝʢ; (ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ 

ʧʨʠʡʤʘʶʪʴ ʩʝʨʝʜʥʻ ʟʘ 30 ʭʚ) 

ʅ  ï ʚʠʩʦʪʘ ʜʞʝʨʝʣʘ ʚʠʢʠʜʽʚ, ʤ; 

D  ï ʜʽʘʤʝʪʨ ʜʞʝʨʝʣʘ, ʤ; 

ɤ0  ï ʰʚʠʜʢʽʩʪʴ ʛʘʟʦʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ ʥʘ ʚʠʭʦʜʽ ʜʞʝʨʝʣʘ, ʤ/ʩ; 
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ʊ2  ï ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʦʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ, Üʉ; 

ʊʚ  ï ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, Üʉ; 

æʊ  ï ʨʽʟʥʠʮʷ ʪʝʤʧʝʨʘʪʫʨ, Üʉ. 

V1  ï ʚʠʪʨʘʪʠ ʛʘʟʦʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ, ʤ3/ʩ; 

ʇʽʩʣʷ ʚʠʭʦʜʫ ʟ ʪʨʫʙʠ ʚʨʘʭʦʚʫʶʪʴʩʷ:  

 n, m ïʫʤʦʚʠ ʚʠʭʦʜʫ ʛʘʟʦʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ ʟ ʜʞʝʨʝʣʘ; 

[ ]THDmm D= ,,,0w  

[ ]1,0 ,,, VTHDnn D= w  

Aï ʪʝʤʧʝʨʘʪʫʨʥʘ ʩʪʨʘʪʠʬʽʢʘʮʽʷ ʘʪʤʦʩʬʝʨʠ; ɸ = 140é250;  

(ʜʣʷ ʋʢʨʘʾʥʠ (50é52Ü ʧʥ.ʰ.): ɸ = 180, ʜʦ 50Ü ʧʥ.ʰ.: ɸ = 200) 

ɖ ï ʚʧʣʠʚ ʨʝʣʴʻʬʫ ʤʽʩʮʝʚʦʩʪʽ (ʧʨʠʡʤʘʻʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ 

ʢʘʨʪʦʛʨʘʬʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʨʘʜʽʫʩʽ ʜʦ 2 ʢʤ ʚʽʜ ʜʞʝʨʝʣʘ, ʧʨʠ 

ʧʝʨʝʧʘʜʽ 50 ʤ/1 ʢʤ, ɖ å 1); 

F  ï ʙʝʟʨʦʟʤʽʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʰʚʠʜʢʽʩʪʴ 

ʦʩʘʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʚʘʯʘ ʚ ʘʪʤʦʩʬʝʨʽ (ʩʪʫʧʽʥʴ ʦʯʠʩʪʢʠ ʚʠʢʠʜʽʚ); 

ʘ) ʜʣʷ ʛʘʟʦʧʦʜʽʙʥʠʭ ʪʘ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʠʭ ʘʝʨʦʟʦʣʝʡ (ʧʠʣ, ʟʦʣʘ), ʜʣʷ ʷʢʠʭ 

ʰʚʠʜʢʽʩʪʴ ʫʧʦʨʷʜʢʦʚʘʥʦʛʦ ʦʩʘʜʞʝʥʥʷ ʧʨʘʢʪʠʯʥʦ ʥʫʣʴʦʚʘ, F = 1; 

ʙ) ʧʨʠ ʢʦʝʬʽʮʽʻʥʪʽ ʦʯʠʩʪʢʠ 90 % F = 2; ʧʨʠ 75 % ʽ ʤʝʥʰʝ ï F = 3. 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʥʝʙʝʟʧʝʯʥʘ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ Um, 

ʤʘʢʩʠʤʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʘʙʨʫʜʥʶʚʘʯʘ ʉm ʪʘ ʚʽʜʩʪʘʥʴ ʍm ʚʽʜ ʜʞʝʨʝʣʘ, ʥʘ 

ʷʢʽʡ ʜʦʩʷʛʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʘʙʨʫʜʥʶʚʘʯʘ.   

ʅʝʙʝʟʧʝʯʥʦʶ ʥʘʟʠʚʘʻʪʴʩʷ ʪʘʢʘ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ  Um, ʧʨʠ ʷʢʽʡ ʟʘ 

ʜʘʥʠʭ ʤʝʪʝʦʫʤʦʚ ʪʘ ʟʘʜʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʞʝʨʝʣʘ ʚʠʢʠʜʽʚ ʜʦʩʷʛʘʻʪʴʩʷ 

ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʨʠʟʝʤʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ Cm. ɺʝʣʠʯʠʥʘ Um 

ʚʠʟʥʘʯʘʻʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʥʘ ʚʠʩʦʪʽ 10 ʤ ʚʽʜ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ 

Um = 0,5    ʧʨʠ  3 165,0
H

TVD
Ö Ò 0,5; 

 Um = 3 165,0
H

TVD
Ö    ʧʨʠ   0,5 < 3 165,0

H

TVD
Ö Ò 2 

  

ɿʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʚʘʯʘ ʧʨʠ ʚʠʢʠʜʘʭ 

ʦʜʠʥʦʯʥʦʛʦ ʜʞʝʨʝʣʘ ʟ ʢʨʫʛʣʠʤ ʚʽʯʢʦʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ ʬʦʨʤʫʣʽ 

 
3

1

2 TVH

AMFnm
Cm

D
=

h
 , ʤʛ/ʤ3; 
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 ʜʝ V1 - ʚʠʪʨʘʪʠ ʛʘʟʦʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ, ʤ3/ʩ;  

D ï ʜʽʘʤʝʪʨ ʜʞʝʨʝʣʘ, ʤ; 

ɤ0  ï ʰʚʠʜʢʽʩʪʴ ʛʘʟʦʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ ʥʘ ʚʠʭʦʜʽ ʜʞʝʨʝʣʘ, ʤ/ʩ; 

ʗʢʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʜʞʝʨʝʣʦ ʟ ʢʚʘʜʨʘʪʥʠʤ ʚʽʯʢʦʤ, ʪʦ D ï ʜʦʚʞʠʥʘ 

ʩʪʦʨʦʥʠ ʢʚʘʜʨʘʪʘ.  

ɺʽʜʩʪʘʥʴ ʚʽʜ ʦʜʠʥʦʯʥʦʛʦ ʜʞʝʨʝʣʘ, ʥʘ ʷʢʽʡ ʧʨʠʟʝʤʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʧʨʠ ʥʝʙʝʟʧʝʯʥʽʡ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ ʬʦʨʤʫʣʽ 

 
ʗʢʱʦ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ UÍUm , ʪʦ  ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʨʠʟʝʤʥʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ ʬʦʨʤʫʣʽ 

 

Cmu = r Cm,  ʤʛ/ʤ3 
, 

ʜʝ r  ï  ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʻ ʬʫʥʢʮʽʻʶ ʚʽʜʥʦʰʝʥʥʷ .  

ɺʽʜʩʪʘʥʴ ʚʽʜ ʜʞʝʨʝʣʘ, ʥʘ  ʷʢʽʡ ʜʦʩʷʛʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʘ ʧʨʠʟʝʤʥʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʧʨʠ   U Í Um ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ ʬʦʨʤʫʣʽ 

Xmu = pXm, 

ʜʝ  pï ʢʦʝʬʽʮʽʻʥʪ, 
 ʷʢʠʡ ʻ ʬʫʥʢʮʽʻʶ ʚʽʜʥʦʰʝʥʥʷ . 

ʄʝʪʦʜʠʢʘ ʆʅɼ86 ʜʦʟʚʦʣʷʻ ʨʦʟʨʘʭʫʚʘʪʠ ʨʦʟʧʦʜʽʣ ʧʨʠʟʝʤʥʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʟʜʦʚʞ ʦʩʽ ʬʘʢʝʣʘ ʥʘ ʚʽʜʩʪʘʥʽ X ʚʽʜ ʜʞʝʨʝʣʘ: Cʭm ʧʨʠ 

ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ Um  ʪʘ Cʭmu  ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ U Í Um  

 

Cʭm = S1Cm,   ʧʨʠ U = Um 

Cʭmu = S1Cmu,  ʧʨʠ U Í Um 

ʜʝ  S1ïʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʻ ʬʫʥʢʮʽʻʶ ʚʽʜʥʦʰʝʥʥʷ  . 

ʄʝʪʦʜʠʢʘ ʆʅɼ86 ʜʦʟʚʦʣʷʻ ʨʦʟʨʘʭʫʚʘʪʠ ʨʦʟʧʦʜʽʣ ʧʨʠʟʝʤʥʦʾ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʙʨʫʜʥʶʚʘʯʘ ʉY ʥʘ ʚʽʜʩʪʘʥʽ Y ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʦʩʽ 

ʬʘʢʝʣʘ 

 

Cʭy = S2 Cʭm,  ʤʛ /ʤ3,  ʧʨʠ U = Um 


