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ʃʴʚʽʚ ï 2018 



ɼʠʩʝʨʪʘʮʽʻʶ ʻ ʨʫʢʦʧʠʩ. 

 

ʈʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʫ ʍʝʨʩʦʥʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ 

ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ 

 

ʅʘʫʢʦʚʠʡ ʢʦʥʩʫʣʴʪʘʥʪ: ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ʃʠʪʚʠʥʝʥʢʦ ɺʦʣʦʜʠʤʠʨ ɯʚʘʥʦʚʠʯ, 

ʍʝʨʩʦʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʽ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ. 

 

ʆʬʽʮʽʡʥʽ ʦʧʦʥʝʥʪʠ: ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ɸʥʪʦʱʫʢ ʉʚʽʪʣʘʥʘ ɻʨʠʛʦʨʽʚʥʘ 

ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ, ʜʠʨʝʢʪʦʨ ʽʥʩʪʠʪʫʪʫ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ. 

ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ʄʠʭʘʣʴʦʚ ʆʣʝʢʩʘʥʜʨ ɯʣʣʽʯ, 

ʅʘʮʽʦʥʘʣʴʥʘ ʤʝʪʘʣʫʨʛʽʡʥʘ ʘʢʘʜʝʤʽʷ ʋʢʨʘʾʥʠ, 

ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ 

ʩʠʩʪʝʤ; 

ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ʊʠʤʯʝʥʢʦ ʆʣʝʢʩʘʥʜʨ ɺʦʣʦʜʠʤʠʨʦʚʠʯ, 

ʋʢʨʘʾʥʩʴʢʘ ʘʢʘʜʝʤʽʷ ʜʨʫʢʘʨʩʪʚʘ,  

ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

 

ɿʘʭʠʩʪ ʜʠʩʝʨʪʘʮʽʾ ʚʽʜʙʫʜʝʪʴʩʷ ç 27 è   ʚʝʨʝʩʥʷ   2018 ʨ. ʦ 12.00 ʥʘ 

ʟʘʩʽʜʘʥʥʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʚʯʝʥʦʾ ʨʘʜʠ ɼ 35.101.01 ʚ ʋʢʨʘʾʥʩʴʢʽʡ ʘʢʘʜʝʤʽʾ 

ʜʨʫʢʘʨʩʪʚʘ ʟʘ ʘʜʨʝʩʦʶ: 79020, ʤ. ʃʴʚʽʚ, ʚʫʣ. ʇʽʜ ɻʦʣʦʩʢʦʤ, 19, ʘʫʜ. 101. 

ɯʟ ʜʠʩʝʨʪʘʮʽʻʶ ʤʦʞʥʘ ʦʟʥʘʡʦʤʠʪʠʩʷ ʚ ʙʽʙʣʽʦʪʝʮʽ ʋʢʨʘʾʥʩʴʢʦʾ ʘʢʘʜʝʤʽʾ 

ʜʨʫʢʘʨʩʪʚʘ ʟʘ ʘʜʨʝʩʦʶ: 79020, ʤ. ʃʴʚʽʚ, ʚʫʣ. ʇʽʜʚʘʣʴʥʘ, 17. 

 

ɸʚʪʦʨʝʬʝʨʘʪ ʨʦʟʽʩʣʘʥʦ ç 17 è     ʩʝʨʧʥʷ     2018 ʨ. 

 

 

ʋʯʝʥʠʡ ʩʝʢʨʝʪʘʨ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʚʯʝʥʦʾ ʨʘʜʠ       
ɺ.ʎ. ɾʠʜʝʮʴʢʠʡ 



1 

ɿɸɻɸʃʔʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ  ʈʆɹʆʊʀ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʉʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ 

ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʘʥʘʣʦʛʽʡ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʽ 

ʧʨʦʮʝʩʽʚ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʫ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʘʭ. ɼʦ ʪʘʢʠʭ ʧʨʦʮʝʩʽʚ ʩʣʽʜ ʚʽʜʥʝʩʪʠ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʠʨʦʜʥʦʾ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ, ʽʤʫʥʥʽ ʧʨʦʮʝʩʠ, ʛʝʥʥʘ ʤʝʨʝʞʘ, ʪʦʱʦ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʪʘʢʠʭ ʩʠʩʪʝʤ ʻ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʘ ʧʘʨʘʣʝʣʴʥʘ ʦʙʨʦʙʢʘ ʽʥʬʦʨʤʘʮʽʾ, ʚʝʣʠʢʠʡ 

ʨʽʚʝʥʴ ʩʢʣʘʜʥʦʩʪʽ, ʟʜʘʪʥʽʩʪʴ ʥʘʚʯʘʪʠʩʷ, ʨʦʟʧʽʟʥʘʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʬʦʨʤʫʚʘʪʠ 

ʨʽʰʝʥʥʷ. ʉʪʚʦʨʝʥʥʷ ʰʪʫʯʥʠʭ ʤʦʜʝʣʝʡ ʩʫʯʘʩʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʾʭʥʴʦʾ ʧʦʚʝʜʽʥʢʠ ʤʦʞʣʠʚʦ ʥʘ ʦʩʥʦʚʽ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʢʦʤʧʣʝʢʩʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʤʦʣʝʢʫʣʷʨʥʦʾ ʙʽʦʣʦʛʽʾ, ʤʘʪʝʤʘʪʠʢʠ, ʽʥʬʦʨʤʘʪʠʢʠ, ʟʘʢʦʥʽʚ 

ʬʽʟʠʢʠ, ʽ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʨʦʟʫʤʽʥʥʷ, ʷʢʽ ʯʠʥʥʠʢʠ ʚʠʟʥʘʯʘʶʪʴ ʭʘʨʘʢʪʝʨ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ ʟ ʤʝʪʦʶ ʢʦʨʝʛʫʚʘʥʥʷ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʈʝʢʦʥʩʪʨʫʢʮʽʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʛʝʥʥʦʾ ʨʝʛʫʣʷʪʦʨʥʦʾ ʤʝʨʝʞʽ ʬʦʨʤʫʻ ʦʩʥʦʚʫ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʭʘʨʘʢʪʝʨʫ ʚʟʘʻʤʦʜʽʡ ʛʝʥʽʚ ʽ ʚʧʣʠʚʽʚ ʮʠʭ ʚʟʘʻʤʦʜʽʡ ʥʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʦʨʛʘʥʽʟʤʫ. ɺʠʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʘ ʭʘʨʘʢʪʝʨʫ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʝʨʝʞʽ ʧʦʚôʷʟʘʥʦ ʟ ʚʝʣʠʢʠʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʪʘ ʪʝʦʨʝʪʠʯʥʠʤʠ 

ʧʨʦʙʣʝʤʘʤʠ. ʇʘʨʘʤʝʪʨʠ ʤʦʜʝʣʝʡ, ʟʘʟʚʠʯʘʡ, ʥʝ ʻ ʦʯʝʚʠʜʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʚʭʦʜʠ ʪʘ ʚʠʭʦʜʠ 

ʝʣʝʤʝʥʪʽʚ ʤʦʣʝʢʫʣʷʨʥʠʭ ʩʠʩʪʝʤ ʦʜʥʦʟʥʘʯʥʦ ʚʠʟʥʘʯʠʪʠ ʥʝʤʦʞʣʠʚʦ. ʂʨʽʤ ʪʦʛʦ, 

ʧʨʠʥʮʠʧʠ, ʱʦ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʤʽʞʤʦʣʝʢʫʣʷʨʥʠʭ ʚʟʘʻʤʦʜʽʡ ʻ ʜʫʞʝ ʩʢʣʘʜʥʠʤʠ ʘʙʦ 

ʥʝʚʽʜʦʤʠʤʠ. ʇʨʦʙʣʝʤʘ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʛʝʥʥʦʾ ʤʝʨʝʞʽ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʮʝʩ ʚʽʜʥʦʚʣʝʥʥʷ 

ʨʝʛʫʣʶʶʯʦʾ ʚʟʘʻʤʦʜʽʾ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʟʘʜʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, 

ʷʢʠʤʠ ʻ ʧʨʦʬʽʣʽ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ. ɼʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʩʣʽʜ 

ʚʽʜʥʝʩʪʠ ʚʝʣʠʢʫ ʨʦʟʤʽʨʥʽʩʪʴ ʧʨʦʩʪʦʨʫ ʦʟʥʘʢ ʽ ʥʘʷʚʥʽʩʪʴ ʩʢʣʘʜʥʦʾ ʰʫʤʦʚʦʾ ʢʦʤʧʦʥʝʥʪʠ, 

ʷʢʘ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʧʨʦʪʽʢʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʝʪʘʧʽ 

ʬʦʨʤʫʚʘʥʥʷ ʜʘʥʠʭ. ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ 

ʧʨʦʮʝʩʽʚ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʫ ʙʽʦʣʦʛʽʯʥʽʡ ʩʠʩʪʝʤʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʦʚʥʦʛʦ ʥʘʙʦʨʫ 

ʧʘʨʘʤʝʪʨʽʚ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʤʦʜʝʣʽ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʧʨʦʮʝʩ 

ʧʦʰʫʢʫ ʘʜʝʢʚʘʪʥʦʾ ʤʦʜʝʣʽ, ʦʩʢʽʣʴʢʠ ʨʦʟʤʽʨʥʽʩʪʴ ʧʨʦʩʪʦʨʫ ʧʦʰʫʢʫ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦ 

ʟʨʦʩʪʘʻ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ. ɺʠʨʽʰʠʪʠ ʜʘʥʫ ʧʨʦʙʣʝʤʫ ʤʦʞʥʘ 

ʰʣʷʭʦʤ ʷʢʽʩʥʦʾ ʬʽʣʴʪʨʘʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ. ɼʘʥʠʡ ʧʨʦʮʝʩ ʚʢʣʶʯʘʻ ʨʝʜʫʢʮʽʶ 

ʥʝʽʥʬʦʨʤʘʪʠʚʥʠʭ ʛʝʥʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʪʠʩʪʠʯʥʠʭ ʽ ʝʥʪʨʦʧʽʡʥʠʭ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ 

ʷʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ, ʢʣʘʩʪʝʨʠʟʘʮʽʶ ʧʨʦʬʽʣʽʚ ʛʝʥʽʚ ʟ ʤʝʪʦʶ ʚʠʜʽʣʝʥʥʷ ʢʣʘʩʪʝʨʽʚ 

ʚʟʘʻʤʦʢʦʦʨʜʠʥʦʚʘʥʠʭ ʛʝʥʽʚ, ʪʦʙʪʦ ʛʝʥʽʚ, ʱʦ ʤʘʶʪʴ ʩʭʦʞʽ ʧʨʦʬʽʣʽ, ʪʘ ʙʽʢʣʘʩʪʝʨʠʟʘʮʽʶ 

ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʚʟʘʻʤʥʦ ʢʦʨʝʣʴʦʚʘʥʠʭ ʛʝʥʽʚ ʽ ʧʨʦʙ, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ. 

ʉʝʨʝʜ ʟʘʢʦʨʜʦʥʥʠʭ ʫʯʝʥʠʭ, ʷʢʽ ʟʨʦʙʠʣʠ ʟʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ ʩʪʘʥʦʚʣʝʥʥʷ ʡ ʨʦʟʚʠʪʦʢ 

ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʽ ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʩʘʜ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʛʝʥʥʠʭ ʤʝʨʝʞ ʩʣʽʜ ʥʘʟʚʘʪʠ: ʌ. ʂʨʽʢ 

[F. Crick], ɽ. ɼʘʚʽʜʩʦʥ [ɽ. Davidson], ʍ. ʂʽʪʘʥʦ [H. Kitano], ʉ. ʃʠʥʛ [S. Liang], ʊ. ʏʝʥ 

[T. Chen], ɻ. ʏʫʨʯ [G. Church], ʍ. ɼʝ ʃʦʥʛ [H. De Jong], ʊ. ʉʯʣʠʪ [ʊ. Schlitt], ʄ. ɹʘʥʩʘʣ 

[ʄ. Bansal], ʌ. ɽʤʤʝʨʪ-ʉʪʨʝʡʙ [F. Emmert-Streib], ʄ. ʉʯʝʥʘ [M. Schena], ʄ. ʉʯʝʨʤʝʨ 

[ʄ. Schermer] ʪʘ ʽʥʰʽ. ʋ ʛʘʣʫʟʽ ʧʝʨʝʜʦʙʨʦʙʢʠ ʧʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʩʣʽʜ ʥʘʟʚʘʪʠ: ɼ. 

ɺʦʨʣʝʡ [J. Worley], ɹ. ʇʦʥʪʝʟ [B. Pontes], ʉ. ʉʦʥʝʩʦʥ [C. Soneson], ʊ. ɹʘʩʘʨʩʢʠʡ [T. 

Basarsky], ʇ. ɹʘʣʜʠ [P. Baldi], ɹ. ɹʦʣʩʪʘʜ [B. Bolstad], ʈ. ʀʨʠʟʘʨʨʠ [R. Irizarry], ɿ. ʏʝʥ 

[Z. Chen] ʪʘ ʽʥʰʽ. ɺ ʋʢʨʘʾʥʽ ʫ ʨʦʟʚʠʪʦʢ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʠʢʣʘʜʥʠʭ ʘʩʧʝʢʪʽʚ ʩʠʩʪʝʤʥʦ-

ʘʥʘʣʽʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʦʙʨʦʙʢʠ ʩʢʣʘʜʥʠʭ ʜʘʥʠʭ 

ʟʨʦʙʠʣʠ ʜʝʩʷʪʢʠ ʚʠʜʘʪʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʚʘʨʪʦ ʥʘʟʚʘʪʠ ʪʘʢʠʭ ʫʯʝʥʠʭ, ʷʢ: 

ɺ.ʄ. ɻʣʫʰʢʦʚ, ʆ.ɻ. ɯʚʘʭʥʝʥʢʦ, ʇ.ɯ. ɹʽʜʶʢ, ɭ.ɺ. ɹʦʜʷʥʩʴʢʠʡ, ɺ.ʉ. ʉʪʝʧʘʰʢʦ, ʖ.ʇ. 
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ʂʦʥʜʨʘʪʝʥʢʦ, ʆ.ɯ. ʄʽʭʘʣʴʦʚ, ʉ.ɻ. ɸʥʪʦʱʫʢ, ɺ.ʅ. ʂʨʠʣʦʚ, ʆ.ɺ. ʊʠʤʯʝʥʢʦ, ɺ.ɯ. 

ʃʠʪʚʠʥʝʥʢʦ, ʆ.ɯ. ʂʦʨʥʝʣʶʢ, ʄ.ʖ. ʆʙʦʣʝʥʩʴʢʘ ʪʘ ʽʥʰʽ. 

ʉʴʦʛʦʜʥʽ ʥʘʢʦʧʠʯʝʥʦ ʟʥʘʯʥʠʡ ʜʦʩʚʽʜ ʫ ʛʘʣʫʟʽ ʦʙʨʦʙʢʠ ʧʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ 

ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʛʝʥʥʠʭ ʤʝʨʝʞ ʥʘ ʦʩʥʦʚʽ ɼʅʂ-ʤʽʢʨʦʯʽʧʦʚʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʘʙʦ ʤʝʪʦʜʽʚ ʩʝʢʚʝʥʫʚʘʥʥʷ ʈʅʂ. ɸʣʝ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʥʘ ʜʘʥʠʡ ʯʘʩ ʥʝ 

ʽʩʥʫʻ ʝʬʝʢʪʠʚʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʢʠ ʧʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʛʝʥʥʦʾ 

ʨʝʛʫʣʷʪʦʨʥʦʾ ʤʝʨʝʞʽ, ʷʢʘ ʟʜʘʪʥʘ ʟ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʽʤʦʚʽʨʥʦʩʪʽ ʧʝʨʝʜʙʘʯʠʪʠ ʭʘʨʘʢʪʝʨ 

ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʙʽʦʣʦʛʽʯʥʦʛʦ ʦʨʛʘʥʽʟʤʫ ʥʘ ʛʝʥʥʦʤʫ ʨʽʚʥʽ.  

ʆʪʞʝ, ʘʢʪʫʘʣʴʥʦʶ ʥʘʫʢʦʚʦ-ʧʨʠʢʣʘʜʥʦʶ ʧʨʦʙʣʝʤʦʶ ʻ: ʨʦʟʨʦʙʢʘ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ 

ʧʨʘʢʪʠʯʥʠʭ ʟʘʩʘʜ ʽʥʬʦʨʤʘʮʽʡʥʦ ʾ ʪʝʭʥʦʣʦʛʽ ʾʦʙʨʦʙʢʠ ʧʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʜʣʷ 

ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʛʝʥʥʠʭ ʤʝʨʝʞ; ʨʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʾ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʚʘʣʽʜʘʮʽʾ ʤʦʜʝʣʝʡ 

ʛʝʥʥʠʭ ʤʝʨʝʞ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʽʣʴʢʽʩʥʠʭ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʪʦʧʦʣʦʛʽʾ ʤʝʨʝʞʽ; 

ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʡ ʦʧʨʘʮʶʚʘʥʥʷ ʩʢʣʘʜʥʠʭ 

ʜʘʥʠʭ.  

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ʊʝʤʘʪʠʢʘ 

ʨʦʟʛʣʷʥʫʪʠʭ ʫ ʨʦʙʦʪʽ ʟʘʚʜʘʥʴ ʣʝʞʠʪʴ ʫ ʧʣʦʱʠʥʽ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʠʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ 

ʧʨʦʛʨʘʤ, ʱʦ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʚ ɿʘʢʦʥʘʭ ʋʢʨʘʾʥʠ ñʇʨʦ ʥʘʫʢʦʚʫ ʽ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ 

ʜʽʷʣʴʥʽʩʪʴò, ñʇʨʦ ʥʘʮʽʦʥʘʣʴʥʫ ʧʨʦʛʨʘʤʫ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾò, ʘ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʣʘʥʘʤ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʧʨʦʛʨʘʤ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʪʘ ʥʘʫʢʠ ʋʢʨʘʾʥʠ, 

ʟʦʢʨʝʤʘ: 6 ï ɯʥʬʦʨʤʘʪʠʢʘ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʪʘ ʧʨʠʣʘʜʦʙʫʜʫʚʘʥʥʷ; 6.2.1 ï 

ɯʥʪʝʣʝʢʪʫʘʣʽʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ; 6.2.2 ï ʇʝʨʩʧʝʢʪʠʚʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʽ ʩʠʩʪʝʤʠ. 

ɼʠʩʝʨʪʘʮʽʡʥʫ ʨʦʙʦʪʫ ʚʠʢʦʥʘʥʦ ʚ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚʘʭ ʋʢʨʘʾʥʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʢʠʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ: çʈʦʟʨʦʙʢʘ ʛʽʙʨʠʜʥʠʭ ʥʝʡʨʦ-ʬʘʟʽ-

ʽʤʫʥʥʠʭ ʘʣʛʦʨʠʪʤʽʚ  ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯ ʚ 

ʙʽʦʽʥʬʦʨʤʘʪʠʮʽ ʪʘ ʦʙʯʠʩʣʶʚʘʣʴʥʽʡ ʙʽʦʣʦʛʽʾè ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ ˉ 

0116U002841. ʈʦʟʨʦʙʣʝʥʦ ʬʘʟʽ-ʤʦʜʝʣʴ ʨʝʜʫʢʮʽʾ ʧʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʟʘ 

ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʪʘ ʝʥʪʨʦʧʽʻʶ ʐʝʥʥʦʥʘ; çʉʠʥʪʝʟ ʛʽʙʨʠʜʥʠʭ ʝʚʦʣʶʮʽʡʥʠʭ 

ʘʣʛʦʨʠʪʤʽʚ ʪʘ ʤʝʪʦʜʽʚ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʛʝʥʥʠʭ ʨʝʛʫʣʷʪʦʨʥʠʭ ʤʝʨʝʞè ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ 

ʨʝʻʩʪʨʘʮʽʾ ˉ 0116U002840. ʈʦʟʨʦʙʣʝʥʦ ʽʥʬʦʨʤʘʮʽʡʥʫ ʪʝʭʥʦʣʦʛʽ ʁʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ 

ʚʘʣʽʜʘʮʽʾ ʤʦʜʝʣʝʡ ʛʝʥʥʠʭ ʤʝʨʝʞ; çʈʦʟʨʦʙʢʘ ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʩʘʜ ʧʦʙʫʜʦʚʠ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʢʣʘʩʠʬʽʢʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʾè ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 

ˉ 0113U007833. ʈʦʟʨʦʙʣʝʥʦ ʛʽʙʨʠʜʥʫ ʤʦʜʝʣʴ ʢʣʘʩʪʝʨ-ʙʽʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦʬʽʣʽʚ 

ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʤʦʜʝʣʝʡ ʛʝʥʥʠʭ ʤʝʨʝʞ.  

ʄʝʪʘ ʪʘ ʟʘʜʘʯ ̔ ʜʦʩʣʽʜʞʝʥʥ .̫ ʄʝʪʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ 

ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʩʘʜ ʽʥʬʦʨʤʘʮʽʡʥʦ ʾʪʝʭʥʦʣʦʛʽ ʾʦʙʨʦʙʢʠ ʧʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʽʡ 

ʛʝʥʽʚ, ʦʪʨʠʤʘʥʠʭ ʰʣʷʭʦʤ ɼʅʂ-ʤʽʢʨʦʯʽʧʦʚʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʘʙʦ ʤʝʪʦʜʦʤ ʩʝʢʚʝʥʫʚʘʥʥʷ 

ʈʅʂ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʛʝʥʥʠʭ ʤʝʨʝʞ, ʚʽʜʤʽʥʥʦʶ ʨʠʩʦʶ ʷʢʦʾ ʻ ʚʠʩʦʢʘ ʦʙôʻʢʪʠʚʥʽʩʪʴ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘ ʨʘʭʫʥʦʢ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʜʫʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ 

ʘʥʘʣʽʟʫ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ ʽ ʢʽʣʴʢʽʩʥʠʭ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʢʦʞʥʦʤʫ 

ʝʪʘʧʽ ʾʾ ʦʙʨʦʙʢʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʾ ʤʝʪʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʨʦʟʚôʷʟʘʥʥʷ 

ʢʦʥʢʨʝʪʥʠʭ ʥʘʫʢʦʚʠʭ ʟʘʜʘʯ: 

- ʨʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʾ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʢʦʤʙʽʥʘʮʽʾ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ 

ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʦʙôʻʢʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʽʣʴʢʽʩʥʠʭ ʝʥʪʨʦʧʽʡʥʠʭ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʜʘʥʠʭ, ʱʦ 

ʜʦʩʣʽʜʞʫʶʪʴʩʷ; 
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- ʨʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʾ ʘʥʘʣʽʟʫ, ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʨʝʜʫʢʮʽʾ ʧʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʝʡʚʣʝʪ ʘʥʘʣʽʟʫ, ʤʝʪʦʜʽʚ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ ʪʘ ʢʽʣʴʢʽʩʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʡ 

ʝʥʪʨʦʧʽʡʥʠʭ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʜʘʥʠʭ, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ; 

- ʨʦʟʨʦʙʢʘ ʽʥʜʫʢʪʠʚʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʦʙôʻʢʪʠʚʥʦʾ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʧʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʽʡ 

ʛʝʥʽʚ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʜʫʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʩʢʣʘʜʥʠʭ 

ʩʠʩʪʝʤ, ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʛʨʫʧʫʚʘʥʥʷ ʜʘʥʠʭ ʽ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʢʨʠʪʝʨʽʶ ʙʘʣʘʥʩʫ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʷʢ ʭʘʨʘʢʪʝʨ ʨʦʟʧʦʜʽʣʫ ʜʘʥʠʭ ʚ ʦʢʨʝʤʠʭ 

ʢʣʘʩʪʝʨʠʟʘʮʽʷʭ, ʪʘʢ ʽ ʨʽʟʥʠʮʶ ʫ ʨʝʟʫʣʴʪʘʪʘʭ ʢʣʘʩʪʝʨʠʟʘʮʽʡ, ʦʪʨʠʤʘʥʠʭ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʚʥʦʧʦʪʫʞʥʠʭ ʧʽʜʤʥʦʞʠʥ ʜʘʥʠʭ (ʤʽʩʪʷʪʴ ʦʜʥʘʢʦʚʫ ʢʽʣʴʢʽʩʪʴ ʧʦʧʘʨʥʦ 

ʙʣʠʟʴʢʠʭ ʦʙôʻʢʪʽʚ); 

- ʨʦʟʨʦʙʢʘ ʪʘ ʧʨʘʢʪʠʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʛʽʙʨʠʜʥʦʾ ʤʦʜʝʣʽ ʢʣʘʩʪʝʨ-ʙʽʢʣʘʩʪʝʨʥʦʛʦ 

ʘʥʘʣʽʟʫ ʥʘ ʦʩʥʦʚʽ ʽʻʨʘʨʭʽʯʥʠʭ ʪʘ ʱʽʣʴʥʽʩʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʚ ʨʘʤʮʽ 

ʽʥʜʫʢʪʠʚʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʦʙôʻʢʪʠʚʥʦʾ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʡ ʽʩʥʫʶʯʠʭ ʘʣʛʦʨʠʪʤʽʚ 

ʙʽʢʣʘʩʪʝʨʠʟʘʮʽʾ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʢʣʘʩʪʝʨʽʚ ʧʨʦʬʽʣʽʚ ʛʝʥʽʚ ʟ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʾ 

ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʛʝʥʥʦʾ ʨʝʛʫʣʷʪʦʨʥʦʾ ʤʝʨʝʞʽ;  

- ʨʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʾ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʚʘʣʽʜʘʮʽʾ ʤʦʜʝʣʝʡ ʛʝʥʥʠʭ ʨʝʛʫʣʷʪʦʨʥʠʭ 

ʤʝʨʝʞ ʥʘ ʦʩʥʦʚʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ, ʧʨʦʚʝʜʝʥʥʷ ʧʦʨʽʚʥʷʣʥɹʦʛʦ 

ʘʥʘʣʽʟʫ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʛʝʥʥʠʭ ʤʝʨʝʞ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʤʝʪʦʜʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʪʦʧʦʣʦʛʽʾ ʤʝʨʝʞʽ; 

- ʨʦʟʨʦʙʢʘ ʥʦʚʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʢʠ ʧʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ 

ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʛʝʥʥʠʭ ʨʝʛʫʣʷʪʦʨʥʠʭ ʤʝʨʝʞ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʝʪʦʜʽʚ ʽʥʜʫʢʪʠʚʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ, ʤʝʪʦʜʽʚ ʥʝʯʽʪʢʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʪʘ ʢʽʣʴʢʽʩʥʠʭ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʾʾ ʦʙʨʦʙʢʠ; 

- ʧʨʘʢʪʠʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʨʦʟʨʦʙʣʝʥʠʭ ʤʦʜʝʣʝʡ, ʤʝʪʦʜʽʚ ʽ ʘʣʛʦʨʠʪʤʽʚ ʫ ʩʠʩʪʝʤʘʭ 

ʦʙʨʦʙʢʠ ʧʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʟ ʤʝʪʦʶ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʚʘʣʽʜʘʮʽʾ ʤʦʜʝʣʝʡ ʛʝʥʥʠʭ 

ʨʝʛʫʣʷʪʦʨʥʠʭ ʤʝʨʝʞ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʦʮʝʩʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʫ ʟʘʜʘʯʘʭ 

ʧʝʨʝʜʦʙʨʦʙʢʠ, ʢʣʘʩʪʝʨʠʟʘʮʽʾ, ʙʽʢʣʘʩʪʝʨʠʟʘʮʽʾ ʧʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ, ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ 

ʚʘʣʽʜʘʮʽʾ ʤʦʜʝʣʝʡ ʛʝʥʥʠʭ ʤʝʨʝʞ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʩʢʣʘʜʥʦʾ 

ʙʽʦʣʦʛʽʯʥʦʾ ʧʨʠʨʦʜʠ ʚ ʟʘʜʘʯʘʭ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʛʝʥʥʠʭ ʤʝʨʝʞ, ʤʝʪʦʜʠ ʡ ʘʣʛʦʨʠʪʤʠ ʾʭ 

ʚʠʢʦʥʘʥʥʷ.  

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ ʦʙôʻʢʪʘ ʜʦʩʣʽʜʞʝʥʴ ʽ 

ʩʬʦʨʤʫʣʴʦʚʘʥʦʾ ʤʝʪʠ ʤʝʪʦʜʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʻ: 

- ʤʝʪʦʜʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ, ʤʝʪʦʜʠ ʡʤʦʚʽʨʥʽʩʥʦ-ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, 

ʚʝʡʚʣʝʪ-ʘʥʘʣʽʟ  ̔ ʤʝʪʦʜʠ ʥʝʯʽʪʢʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʦʙʨʦʙʢʠ ʧʨʦʬʽʣʽʚ 

ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ, ʦʪʨʠʤʘʥʠʭ ʰʣʷʭʦʤ ɼʅʂ-ʤʽʢʨʦʯʽʧʦʚʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ; 

- ʤʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ, ʽʥʜʫʢʪʠʚʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʩʢʣʘʜʥʠʭ 

ʩʠʩʪʝʤ, ʪʝʦʨʽʾ ʦʧʪʠʤʽʟʘʮʽʾ, ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ ʨʦʟʨʦʙʢʠ ʽʥʜʫʢʪʠʚʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʦʙôʻʢʪʠʚʥʦʾ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʪʘ ʛʽʙʨʠʜʥʦʾ ʤʦʜʝʣʽ ʢʣʘʩʪʝʨ-ʙʽʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ; 

- ʪʝʦʨʽʷ ʛʨʘʬʽʚ, ʪʝʦʨʽʷ ʦʧʪʠʤʽʟʘʮʽʾ, ʤʝʪʦʜʠ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʝʭʥʦʣʦʛʽʾ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʛʝʥʥʠʭ ʤʝʨʝʞ; 

- ʤʝʪʦʜʠ, ʟʘʩʦʙʠ ʽ ʪʝʭʥʦʣʦʛʽʾ ʩʫʯʘʩʥʦʛʦ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʧʨʘʢʪʠʯʥʠʭ ʨʝʘʣʽʟʘʮʽʡ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʅʘ ʦʩʥʦʚʽ ʚʠʢʦʥʘʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʨʽʰʝʥʦ ʚʘʞʣʠʚʫ ʥʘʫʢʦʚʦ-ʧʨʠʢʣʘʜʥʫ ʧʨʦʙʣʝʤʫ 
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ʨʦʟʨʦʙʢʠ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʩʘʜ ʽʥʬʦʨʤʘʮʽʡʥʦ ʾʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʢʠ ʧʨʦʬʽʣʽʚ 

ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʚʘʣʽʜʘʮʽʾ ʤʦʜʝʣʝʡ ʛʝʥʥʠʭ 

ʨʝʛʫʣʷʪʦʨʥʠʭ ʤʝʨʝʞ. ʇʨʠ ʮʴʦʤʫ ʦʪʨʠʤʘʥʽ ʪʘʢʽ ʥʦʚʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ:  

ʫʧʝʨʰʝ:  

- ʨʦʟʨʦʙʣʝʥʦ  ̔ʧʨʘʢʪʠʯʥʦ ʨʝʘʣʽʟʦʚʘʥʦ ʛʽʙʨʠʜʥʫ ʤʦʜʝʣʴ ʢʣʘʩʪʝʨ-ʙʽʢʣʘʩʪʝʨʥʦʛʦ 

ʘʥʘʣʽʟʫ ʧʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʜʣʷ ʛʨʫʧʫʚʘʥʥʷ ʛʝʥʽʚ ʪʘ ʟʨʘʟʢʽʚ ʟ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʾ 

ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʛʝʥʥʠʭ ʤʝʨʝʞ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʱʽʣʴʥʽʩʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʢʣʘʩʪʝʨʠʟʘʮʽʾ DBSCAN ʽ ʩʘʤʦʦʨʛʘʥʽʟʫʶʯʦʛʦ ʘʣʛʦʨʠʪʤʫ 

ʢʣʘʩʪʝʨʠʟʘʮʽʾ SOTA ʫ ʨʘʤʢʘʭ ʽʥʜʫʢʪʠʚʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʦʙôʻʢʪʠʚʥʦʾ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʪʘ 

ʤʝʪʦʜʫ ʙʽʢʣʘʩʪʝʨʠʟʘʮʽʾ çensembleè, ʱʦ ʜʦʟʚʦʣʠʣʦ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʦʙʨʦʙʢʠ 

ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʧʘʨʘʣʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʾʾ ʦʙʨʦʙʢʠ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʦʤʧʣʝʢʩʥʠʭ ʢʽʣʴʢʽʩʥʠʭ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ 

ʛʨʫʧʫʚʘʥʥʷ ʜʘʥʠʭ; 

- ʨʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʨʝʜʫʢʮʽʾ ʚʠʩʦʢʦʨʦʟʤʽʨʥʠʭ ʩʢʣʘʜʥʠʭ 

ʜʘʥʠʭ ʟ ʤʝʪʦʶ ʚʠʜʘʣʝʥʥʷ ʰʫʤʦʚʦʾ ʢʦʤʧʦʥʝʥʪʠ ʽ ʥʝʽʥʬʦʨʤʘʪʠʚʥʠʭ ʦʟʥʘʢ ʟʘ 

ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʪʘ ʝʥʪʨʦʧʽʡʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ, ʷʢʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʝʡʚʣʝʪ-ʘʥʘʣʽʟʫ ʽ ʪʝʦʨʽʾ ʥʝʯʽʪʢʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʠʣʦ 

ʧʽʜʚʠʱʠʪʠ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʜʘʥʠʭ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʰʫʤʫ 

ʪʘ ʚʠʜʘʣʝʥʥʷ ʦʟʥʘʢ, ʱʦ ʥʝ ʻ ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʟʘ ʛʨʫʧʦʶ ʢʨʠʪʝʨʽʾʚ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ; 

- ʨʦʟʨʦʙʣʝʥʦ ʤʦʜʝʣʴ ʚʝʡʚʣʝʪ-ʬʽʣʴʪʨʘʮʽʾ ʧʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʜʣʷ 

ʚʠʜʘʣʝʥʥʷ ʬʦʥʦʚʦʛʦ ʰʫʤʫ, ʚʽʜʤʽʥʥʦʶ ʨʠʩʦʶ ʷʢʦʾ ʻ ʧʘʨʘʣʝʣʴʥʘ ʦʮʽʥʢʘ 

ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʬʽʣʴʪʨʦʚʘʥʠʭ ʜʘʥʠʭ ʽ ʚʠʜʘʣʝʥʦʾ ʰʫʤʦʚʦʾ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʘ ʜʦʟʚʦʣʷʻ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʚʝʡʚʣʝʪ ʬʽʣʴʪʨʫ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ 

ʬʽʣʴʪʨʦʚʘʥʦʛʦ ʩʠʛʥʘʣʫ ʪʘ ʰʫʤʦʚʦʾ ʢʦʤʧʦʥʝʥʪʠ;    

- ʨʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʚʘʣʽʜʘʮʽʾ ʤʦʜʝʣʝʡ ʛʝʥʥʠʭ ʤʝʨʝʞ, ʷʢʘ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʦʧʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʝʨʝʞʽ, ʬʫʥʢʮʽʾ 

ʙʘʞʘʥʦʩʪʽ ʍʘʨʨʽʥʛʪʦʥʘ ʪʘ ROC-ʘʥʘʣʽʟʽ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʦʧʪʠʤʽʟʫʚʘʪʠ ʪʦʧʦʣʦʛʽʶ ʤʝʨʝʞʽ 

ʰʣʷʭʦʤ ʦʙôʻʢʪʠʚʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʘʣʛʦʨʠʪʤʫ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʛʝʥʥʦʾ 

ʨʝʛʫʣʷʪʦʨʥʦʾ ʤʝʨʝʞʽ.  

ʅʘʙʫʣʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ: 

- ʤʝʪʦʜʦʣʦʛʽʷ ʽʥʜʫʢʪʠʚʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ ʟʘ ʨʘʭʫʥʦʢ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʾʾ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʴ ʜʦ ʽʥʜʫʢʪʠʚʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʦʙôʻʢʪʠʚʥʦʾ 

ʢʣʘʩʪʝʨʠʟʘʮʽʾ, ʱʦ ʧʽʜʚʠʱʫʻ ʦʙôʻʢʪʠʚʥʽʩʪʴ ʛʨʫʧʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʢʨʠʪʝʨʽʶ 

ʙʘʣʘʥʩʫ; 

- ʤʝʪʦʜʠ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʚ ʩʠʩʪʝʤʘʭ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟʘ 

ʨʘʭʫʥʦʢ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʦʙʨʦʙʢʠ 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʽʥʜʝʢʩʫ ʙʘʞʘʥʦʩʪʽ ʍʘʨʨʽʥʛʪʦʥʘ; 

- ʤʝʪʦʜʠ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʘʣʛʦʨʠʪʤʽʚ ʢʣʘʩʪʝʨʥʦʛʦ ʪʘ 

ʙʽʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʽʚ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʢʽʣʴʢʽʩʥʠʭ ʢʨʠʪʝʨʽʾʚ 

ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ. 

ʋʜʦʩʢʦʥʘʣʝʥʦ: 

- ʽʥʜʫʢʪʠʚʥʫ ʪʝʭʥʦʣʦʛʽʶ ʦʙôʻʢʪʠʚʥʦʾ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ 

ʛʨʫʧʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʩʢʣʘʜʥʦʾ ʧʨʠʨʦʜʠ, ʷʢʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʘʭ 



5 

ʽʥʜʫʢʪʠʚʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ, ʤʝʪʦʜʘʭ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦ ʾʦʧʪʠʤʽʟʘʮʽʾ 

ʪʘ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʧʽʜʚʠʱʠʪʠ ʦʙôʻʢʪʠʚʥʽʩʪʴ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʦʙôʻʢʪʽʚ 

ʰʣʷʭʦʤ ʟʤʝʥʰʝʥʥʷ ʧʦʭʠʙʢʠ ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ ʚ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʪʘ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ; 

- ʪʝʭʥʦʣʦʛʽʶ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʤʽʢʨʦʯʽʧʦʚʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟʘ ʨʘʭʫʥʦʢ 

ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʨʠʪʝʨʽʶ ʝʥʪʨʦʧʽʷ ʐʝʥʥʦʥʘ, 

ʱʦ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʤʝʪʦʜʦʤ ɼʞʝʡʤʩʘ ʪʘ ʉʪʝʡʥʘ, ʜʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʥʘ 

ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʦʚʣʷʪʴ ʥʘʫʢʦʚʫ ʦʩʥʦʚʫ ʜʣʷ ʨʦʟʨʦʙʢʠ ʡ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ 

ʦʙʨʦʙʢʠ ʧʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʛʝʥʥʠʭ ʤʝʨʝʞ, ʱʦ ʩʪʚʦʨʶʻ ʫʤʦʚʠ 

ʜʣʷ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʭʚʦʨʦʙ ʥʘ 

ʛʝʥʥʦʤʫ ʨʽʚʥ.̔ ʇʨʘʢʪʠʯʥʘ ʮʽʥʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʥʘʫʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʨʦʟʨʦʙʣʝʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʤʝʪʦʜʠ ʪʘ ʘʣʛʦʨʠʪʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ: 

1) ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʤʘʪʨʠʮʽ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʫ ʚʠʧʘʜʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ɼʅʂ-

ʤʽʢʨʦʯʽʧʦʚʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟʘ ʨʘʭʫʥʦʢ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ 

ʢʦʤʙʽʥʘʮʽʾ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʤʽʢʨʦʯʽʧʫ ɼʅʂ; 

2) ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʽʣʴʪʨʘʮʽʾ ʚʠʩʦʢʦʨʦʟʤʽʨʥʠʭ ʩʢʣʘʜʥʠʭ ʜʘʥʠʭ ʟʘ 

ʨʘʭʫʥʦʢ ʢʦʨʝʢʪʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʚʝʡʚʣʝʪ-ʬʽʣʴʪʨʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʥʶ ʚʽʜʥʦʰʝʥʥʷ ʝʥʪʨʦʧʽʡ ʐʝʥʥʦʥʘ, ʨʦʟʨʘʭʦʚʘʥʠʭ ʜʣʷ ʚʠʜʘʣʝʥʦʾ 

ʰʫʤʦʚʦʾ ʢʦʤʧʦʥʝʥʪʠ ʪʘ ʢʦʨʠʩʥʦʛʦ ʬʽʣʴʪʨʦʚʘʥʦʛʦ ʩʠʛʥʘʣʫ; 

3)  ʧʽʜʚʠʱʝʥʥʷ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʟʘ ʨʘʭʫʥʦʢ 

ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʚʠʜʘʣʝʥʥʷ ʥʝʽʥʬʦʨʤʘʪʠʚʥʠʭ ʛʝʥʽʚ ʟʘ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʪʘ 

ʝʥʪʨʦʧʽʻʶ ʐʝʥʥʦʥʘ ʟ̔ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʠʩʪʝʤʠ ʥʝʯʽʪʢʦʛʦ ʣʦʛʽʯʥʦʛʦ ʚʠʚʦʜʫ; 

4) ʧʽʜʚʠʱʝʥʥʷ ʦʙôʻʢʪʠʚʥʦʩʪʽ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʩʢʣʘʜʥʠʭ ʜʘʥʠʭ ʟʘ ʨʘʭʫʥʦʢ ʢʦʨʝʢʪʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʽʥʜʫʢʪʠʚʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ ʫ 

ʨʘʤʢʘʭ ʽʥʜʫʢʪʠʚʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʦʙôʻʢʪʠʚʥʦʾ ʢʣʘʩʪʝʨʠʟʘʮʽʾ; 

5) ʧʽʜʚʠʱʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʙʽʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʟʘ 

ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʚʥʫʪʨʽʰʥʽʭ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʙʽʢʣʘʩʪʝʨʠʟʘʮʽʾ 

ʜʘʥʠʭ, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ; 

6) ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʤʦʜʝʣʝʡ ʛʝʥʥʠʭ ʤʝʨʝʞ ʟʘ ʨʘʭʫʥʦʢ ʢʦʨʝʢʪʥʦ 

ʧʨʦʚʝʜʝʥʠʭ ʧʨʦʮʝʩʽʚ ʧʝʨʝʜʦʙʨʦʙʢʠ ʪʘ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʧʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʢʨʠʪʝʨʽʘʣʴʥʦʾ ʦʮʽʥʢʠ ʪʦʧʦʣʦʛʽʾ ʛʝʥʥʠʭ ʤʝʨʝʞ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʽ ʫ ʍʝʨʩʦʥʩʴʢʦʤʫ ʦʙʣʘʩʥʦʤʫ 

ʦʥʢʦʣʦʛʽʯʥʦʤʫ ʜʠʩʧʘʥʩʝʨʽ ʚ ʩʠʩʪʝʤʘʭ ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʦʥʢʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, 

ʤ. ʍʝʨʩʦʥ (ʘʢʪ ʚʽʜ 30.11.2017 ʨ.), ʫ ʪʦʚʘʨʠʩʪʚʽ ʟ ʜʦʜʘʪʢʦʚʦʶ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ 

çʍʝʨʩʦʥʩʴʢʠʡ ʤʘʩʣʦʟʘʚʦʜè ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʷʢʦʩʪʽ ʤʦʣʦʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ ʦʩʥʦʚʽ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʘʢʪ ʚʽʜ 16.11.2017), ʋʢʨʘʾʥʩʴʢʽʡ ʘʢʘʜʝʤʽʾ ʜʨʫʢʘʨʩʪʚʘ, 

ʬʘʢʫʣʴʪʝʪ ʚʠʜʘʚʥʠʯʦ-ʧʦʣʽʛʨʘʬʽʯʥʦʾ, ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʤ. ʃʴʚʽʚ  ʫ ʧʨʦʮʝʩʽ 

ʧʨʦʚʝʜʝʥʥʷ ʣʝʢʮʽʡʥʠʭ ʟʘʥʷʪʴ ʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʟ̔ ʢʫʨʩʽʚ çʆʨʛʘʥʽʟʘʮʽʷ ʙʘʟ ʜʘʥʠʭ ʽ 

ʙʘʟ ʟʥʘʥʴè, çɸʥʘʣʽʟ ʜʘʥʠʭè ʪʘ çʄʦʜʝʣʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʽ ʧʨʦʮʝʩʽʚè (ʘʢʪ 

ʚʽʜ 10.01.2018 ʨ.), ʍʝʨʩʦʥʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ, ʢʘʬʝʜʨʘ 

ʽʥʬʦʨʤʘʪʠʢʠ ʽ ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ, ʤ. ʍʝʨʩʦʥ  ʫ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ ʣʝʢʮʽʡʥʠʭ ʟʘʥʷʪʴ ʽ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʟ̔ ʢʫʨʩʽʚ çɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʽ ʟʥʘʥʴè ʪʘ çʂʦʤʧôʶʪʝʨʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾè (ʘʢʪ ʚʽʜ 23.11.2017 ʨ.), ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ ʗʥʘ ɭʚʘʥʛʝʣʽʩʪʘ 

ʇʫʨʢʽʥʝ ʚ ʋʩʪʽ ʥʘʜ ʃʘʙʝʤ, ʢʘʬʝʜʨʘ ʽʥʬʦʨʤʘʪʠʢʠ, ʤ. ʋʩʪʽ ʥʘʜ ʃʘʙʝʤ, ʏʝʭʽʷ ʚ ʧʨʦʮʝʩʽ 
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ʧʨʦʚʝʜʝʥʥʷ ʣʝʢʮʽʡʥʠʭ ʽ ʩʝʤʽʥʘʨʩʴʢʠʭ ʟʘʥʷʪʴ ʟ̔ ʢʫʨʩʽʚ çData Miningè, çɸʥʘʣʽʟ ʪʘ 

ʚʽʟʫʘʣʽʟʘʮʽʷ ʜʘʥʠʭè (ʘʢʪ ʚʽʜ 21.12.2017 ʨ.). 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʋʩʽ ʦʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʦʪʨʠʤʘʥʽ ʘʚʪʦʨʦʤ ʦʩʦʙʠʩʪʦ. ʇʨʘʮʽ [1,7,8,10,18,19,32,35,37,39,40] ʻ ʦʜʥʦʦʩʽʙʥʠʤʠ. ʋ 

ʧʫʙʣʽʢʘʮʽʷʭ, ʥʘʧʠʩʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʟʜʦʙʫʚʘʯʝʚʽ ʥʘʣʝʞʘʪʴ: [20,21,23,25ï27] ï 

ʦʩʥʦʚʥʽ ʽʜʝʾ, ʤʝʪʦʜʠ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯ ʧʦ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʥʘ 

ʦʩʥʦʚʽ ʪʝʦʨʽʾ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ, ʧʦʙʫʜʦʚʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ; 

[6,9,12,16,22,24,28,29,43ï46] ï ʽʜʝʾ ʽ ʤʝʪʦʜʠ ʧʦʙʫʜʦʚʠ ʦʧʪʠʤʘʣʴʥʠʭ ʚʝʡʚʣʝʪ-ʬʽʣʴʪʨʽʚ ʥʘ 

ʦʩʥʦʚʽ ʢʨʠʪʝʨʽʾʚ ʝʥʪʨʦʧʽʾ; ʫ [2ï4,11,13,15,30ï31,33,36,38,42] ï ʦʩʥʦʚʥʽ ʽʜʝʾ, ʤʝʪʦʜʠ ʪʘ 

ʘʣʛʦʨʠʪʤʠ ʧʦ ʨʦʟʨʦʙʮʽ ʽʥʜʫʢʪʠʚʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʦʙô̒ ʢʪʠʚʥʦʾ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʪʘ 

ʙʽʢʣʘʩʪʝʨʠʟʘʮʽʾ ʧʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ; ʫ [14,17,41] ʚʠʟʥʘʯʝʥʦ ʰʣʷʭʠ ʧʦ ʦʧʪʠʤʽʟʘʮʽʾ 

ʧʨʦʮʝʩʫ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ɼʅʂ-ʤʽʢʨʦʯʽʧʦʚʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ ʤʝʪʦʶ ʬʦʨʤʫʚʘʥʥʷ 

ʤʘʪʨʠʮʽ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ; ʫ [5,34] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʪʘ ʧʨʘʢʪʠʯʥʦ ʨʝʘʣʽʟʦʚʘʥʦ ʪʝʭʥʦʣʦʛʽʾ 

ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʚʘʣʽʜʘʮʽʾ ʤʦʜʝʣʝʡ ʛʝʥʥʠʭ ʤʝʨʝʞ.  

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. ʆʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʪʘ ʧʨʘʢʪʠʯʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʧʨʠʣʶʜʥʝʥʽ ʡ ʦʙʛʦʚʦʨʝʥʽ ʥʘ ʤʽʞʥʘʨʦʜʥʠʭ ʽ 

ʥʘʮʽʦʥʘʣʴʥʠʭ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʪʘ ʩʝʤʽʥʘʨʘʭ, ʟʦʢʨʝʤʘ: The first 

International Conference on Computer Science, Engineering and Education Applications 

(ICCSEEA-2018), 2018, Kiev, Ukraine; 13th International Conference, BDAS-2017 (Beyond 

Databases, Architectures and Structures), 2017, Ustron, Poland; XVIII ʄʽʞʥʘʨʦʜʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʧʨʠʩʚʷʯʝʥʦʾ 100-ʨʽʯʯʶ ʟ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ 

ʘʢʘʜʝʤʽʢʘ ʄʠʪʨʦʧʦʣʴʩʢʦʛʦ, 2017, ʍʝʨʩʦʥ; International workshop on Inductive modelling, 

2017, Lviv; XII-th International Scientific and Technical Conference çComputer Science and 

Information technologiesè, Lviv; ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɯʥʪʝʣʝʢʪʫʘʣʴʥʽ 

ʩʠʩʪʝʤʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ ʧʨʦʙʣʝʤʠ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ISDMCI, 2014-

2017, ʍʝʨʩʦʥ; IEEE 37th International Conference on Electronics and 

Nanotechnology(ELNANO), 2017, Kiev; ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʚʟʘʻʤʦʜʽʾè, 2016, ʂʠʾʚ; ʄʽʞʥʘʨʦʜʥʽʡ ʰʢʦʣʽ-ʩʝʤʽʥʘʨʽ 

çʊʝʦʨʽʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴè, 2016, ʋʞʛʦʨʦʜ, ʋʞʅʋ; The 1th IEEE International 

Conference on Data Stream Mining  & Processing, 2016, Lviv, Ukraine; ʄʽʞʥʘʨʦʜʥʽʡ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɻʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, ʢʦʤʧ'ʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʝʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ɻɯʉʂʊɽɽʄ - 2016è, 2016, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ; 3-ʾ 

ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʆʙʯʠʩʣʶʚʘʣʴʥʠʡ ʽʥʪʝʣʝʢʪ (ʨʝʟʫʣʴʪʘʪʠ, 

ʧʨʦʙʣʝʤʠ, ʧʝʨʩʧʝʢʪʠʚʠ) ï 2015è, 2015, ʂʠʾʚ-ʏʝʨʢʘʩʠ, ʋʢʨʘʾʥʘ; 7-ʡ ʤʽʞʥʘʨʦʜʥʽʡ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʄʘʪʝʤʘʪʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 

ʩʠʩʪʝʤè, 2014, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢ; ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çʉʀʕʊï2010è, 2010, ʆʜʝʩʩʘ, ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɯʥʪʝʣʝʢʪʫʘʣʴʥʽ 

ʩʠʩʪʝʤʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ ʧʨʠʢʣʘʜʥʽ ʘʩʧʝʢʪʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡè, 2008-

2012, ɭʚʧʘʪʦʨʽʷ; ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʽ ʝʥʝʨʛʝʪʠʯʥʽ 

ʫʩʪʘʥʦʚʢʠ ʥʘ ʪʨʘʥʩʧʦʨʪʽ, ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʾʭ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷè, 2014, 

ʍʝʨʩʦʥ, ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ, ʧʨʠʩʚʷʯʝʥʦʾ 60-ʨʽʯʯʶ ʟʘʩʥʫʚʘʥʥʷ 

ɯʥʩʪʠʪʫʪʫ ʢʽʙʝʨʥʝʪʠʢʠ ʽʤʝʥʽ ɺ.ʄ. ɻʣʫʰʢʦʚʘ ʅɸʅ ʋʢʨʘʾʥʠ çʉʫʯʘʩʥʘ ʽʥʬʦʨʤʘʪʠʢʘ: 

ʧʨʦʙʣʝʤʠ, ʜʦʩʷʛʥʝʥʥʷ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫè. ʂʠʾʚ, 2017. 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʧʫʙʣʽʢʦʚʘʥʦ 46 ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʟ 

ʷʢʠʭ 2 ʧʫʙʣʽʢʘʮʽʾ ʫ ʢʦʣʝʢʪʠʚʥʠʭ ʘʥʛʣʦʤʦʚʥʠʭ ʤʦʥʦʛʨʘʬʽʷʭ, ʱʦ ʚʢʣʶʯʝʥʽ ʫ ʤʽʞʥʘʨʦʜʥʫ 

ʥʘʫʢʦʤʝʪʨʠʯʥʫ ʙʘʟʫ Scopus, 23 ʩʪʘʪʪʽ ʫ ʬʘʭʦʚʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ ʪʘ ʟʘ 

ʢʦʨʜʦʥʦʤ ʟ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, 3 ʩʪʘʪʪʽ ʫ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, ʷʢʽ ʽʥʜʝʢʩʫʶʪʴʩʷ ʫ 
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ʥʘʫʢʦʤʝʪʨʠʯʥʽʡ ʙʘʟʽ Scopus, 18 ʧʫʙʣʽʢʘʮʽʡ ʫ ʟʙʽʨʥʠʢʘʭ ʤʘʪʝʨʽʘʣʽʚ ʤʽʞʥʘʨʦʜʥʠʭ ʽ 

ʥʘʮʽʦʥʘʣʴʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ, ʟ ʷʢʠʭ 4 ʽʥʜʝʢʩʫʶʪʴʩʷ ʫ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟʘʭ Scopus ʽ 

Web of Science. 11 ʧʫʙʣʽʢʘʮʽʡ ʻ ʦʜʥʦʦʩʽʙʥʽ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʥʦʪʘʮʽʡ ʥʘ 

23 ʩʪʦʨʽʥʢʘʭ, ʚʩʪʫʧʫ, ʰʝʩʪʠ ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ 

ʜʞʝʨʝʣ ʥʘ 30 ʩʪʦʨʽʥʢʘʭ, ʱʦ ʚʢʣʶʯʘʻ 314 ʥʘʡʤʝʥʫʚʘʥʴ, ʰʝʩʪʠ ʜʦʜʘʪʢʽʚ ʥʘ 19 ʩʪʦʨʽʥʢʘʭ, 

29 ʪʘʙʣʠʮʴ ʪʘ 190 ʨʠʩʫʥʢʽʚ. ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʨʦʙʦʪʠ ʩʪʘʥʦʚʠʪʴ 404 ʩʪʦʨʽʥʢʠ, ʦʙʩʷʛ 

ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ ï 309 ʩʪʦʨʽʥʦʢ.   

ʆʉʅʆɺʅʀʁ ɿʄɯʉʊ ʈʆɹʆʊʀ 

ʋ ʚʩʪʫʧʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ, ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʤʝʪʫ ʡ ʟʘʜʘʯʽ 

ʜʦʩʣʽʜʞʝʥʥ,̫ ʚʠʟʥʘʯʝʥʦ ʥʘʫʢʦʚʫ ʥʦʚʠʟʥʫ ʪʘ ʧʨʘʢʪʠʯʥʫ ʮʽʥʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʥʘʚʝʜʝʥʦ ʜʘʥʽ ʱʦʜʦ ʾʭ ʘʧʨʦʙʘʮʽʾ, ʧʫʙʣʽʢʘʮʽʾ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ.  

ʋ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ çʉʫʯʘʩʥʠʡ ʩʪʘʥ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ 

ʛʝʥʥʠʭ ʨʝʛʫʣʷʪʦʨʥʠʭ ʤʝʨʝʞè ʚʠʢʦʥʘʥʦ ʧʨʝʜʤʝʪʥʠʡ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʟ 

ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʧʨʠʢʣʘʜʥʠʭ ʘʩʧʝʢʪʽʚ ʩʪʘʥʫ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʘʙʦ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ ʦʙʨʦʙʢʠ ʧʨʦʬʽʣʽʚ 

ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʟ ʤʝʪʦʶ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʤʦʜʝʣʝʡ ʛʝʥʥʠʭ ʤʝʨʝʞ. ʇʽʜ ʧʨʦʬʽʣʝʤ ʝʢʩʧʨʝʩʽʡ 

ʛʝʥʫ ʨʦʟʫʤʽʻʪʴʩʷ ʚʝʢʪʦʨ ʟʥʘʯʝʥʴ ʝʢʩʧʨʝʩʽʡ ʜʘʥʦʛʦ ʛʝʥʘ, ʱʦ ʚʠʟʥʘʯʝʥʽ ʜʣʷ ʧʨʦʙ, ʷʢʽ 

ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʚ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ. ɿʥʘʯʝʥʥʷ ʝʢʩʧʨʝʩʽʾ ʛʝʥʫ ʚʠʟʥʘʯʘʻ 

ʨʽʚʝʥʴ ʡʦʛʦ ʘʢʪʠʚʥʦʩʪʽ, ʪʦʙʪʦ ʚʦʥʦ ʧʨʦʧʦʨʮʽʡʥʝ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʦʣʝʢʫʣ ɼʅʂ, ʱʦ 

ʤʽʩʪʷʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʧʨʦʙʽ ʪʘ ʚʽʜʧʦʚʽʜʘʻ ʜʘʥʦʤʫ ʛʝʥʫ. ɻʝʥʥʘ ʨʝʛʫʣʷʪʦʨʥʘ ʤʝʨʝʞʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʷʢ ʩʢʣʘʜʥʘ ʩʠʩʪʝʤʘ ʚʟʘʻʤʦʜʽʶʯʠʭ ʝʣʝʤʝʥʪʽʚ, ʢʦʤʧʦʥʝʥʪʠ ʷʢʦʾ ʚʠʢʦʥʫʶʪʴ 

ʢʦʤʧʣʝʢʩʥʝ ʢʦʣʝʢʪʠʚʥʝ ʟʘʚʜʘʥʥʷ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʣʘʩʪʠʚʦʩʪʽ ʛʝʥʥʦʾ ʤʝʨʝʞʽ, ʱʦ 

ʦʙʤʝʞʫʶʪʴ ʧʨʦʮʝʩ ʾʾ ʨʝʢʦʥʩʪʨʫʢʮʽʾ, ʘ ʩʘʤʝ: ʨʦʟʨʽʜʞʝʥʽʩʪʴ, ʙʝʟʤʘʩʰʪʘʙʥʽʩʪʴ, 

ʩʪʨʫʢʪʫʨʦʚʘʥʽʩʪʴ, ʤʦʜʫʣʴʥʽʩʪʴ, ʥʘʜʣʠʰʢʦʚʘ ʦʨʛʘʥʽʟʘʮʽʷ, ʩʘʤʦʢʦʥʪʨʦʣʴ, ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʘ 

ʥʘʜʽʡʥʽʩʪʴ. ʉʬʦʨʤʫʣʴʦʚʘʥʦ ʟʘʜʘʯʽ, ʨʦʟʚôʷʟʘʥʥʷ ʷʢʠʭ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ 

ʧʨʦʮʝʩʫ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʛʝʥʥʦʾ ʤʝʨʝʞʽ.  

ʈʦʟʛʣʷʥʫʪʽ ʡ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʽʩʥʫʶʯ ̔ʤʝʪʦʜʠ ʩʪʚʦʨʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ 

ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʛʝʥʥʠʭ ʤʝʨʝʞ. ʇʦʢʘʟʘʥʦ, ʦɦ ʥʘ ʜʘʥʠʡ ʯʘʩ ʘʢʪʫʘʣʴʥʠʤʠ ʻ ʜʚʘ ʤʝʪʦʜʠ 

ʬʦʨʤʫʚʘʥʥʷ ʤʘʪʨʠʮʽ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ: ʪʝʭʥʦʣʦʛʽʷ ʤʽʢʨʦʯʽʧʽʚ ɼʅʂ ʪʘ ʤʝʪʦʜ 

ʩʝʢʚʝʥʫʚʘʥʥʷ ʤʦʣʝʢʫʣ ʈʅʂ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʥʝʜʦʣʽʢʠ ʪʘ ʧʝʨʝʚʘʛʠ ʜʘʥʠʭ ʤʝʪʦʜʽʚ, 

ʧʦʢʘʟʘʥʦ, ʱʦ ʤʝʪʦʜ ʩʝʢʚʝʥʫʚʘʥʥʷ ʤʦʣʝʢʫʣ ʈʅʂ ʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʷʢʦʩʪʽ ʜʘʥʠʭ, ʱʦ ʦʪʨʠʤʫʻʪʴʩʷ. ɸʣʝ ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʦʙʤʝʞʫʻ ʡʦʛʦ 

ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɿʨʦʙʣʝʥʠʡ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ɼʅʂ-

ʤʽʢʨʦʯʽʧʦʚʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʤʘʪʨʠʮʽ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʥʘ ʝʪʘʧʘʭ 

ʬʦʥʦʚʦʾ ʢʦʨʝʢʮʽʾ, ʥʦʨʤʘʣʽʟʘʮʽʾ, ʈʄ-ʢʦʨʝʢʮʽʾ ʪʘ ʩʫʤʘʨʽʟʘʮʽʾ. ɺʠʟʥʘʯʝʥʽ ʰʣʷʭʠ ʧʦ 

ʦʧʪʠʤʽʟʘʮʽʾ ʢʦʤʙʽʥʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ʤʝʪʦʜʽʚ ʟʘ ʢʽʣʴʢʽʩʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʦʮʽʥʢʠ ʷʢʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ. 

ɺʠʢʦʥʘʥʠʡ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʨʝʜʫʢʮʽʾ ʧʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʽʡ 

ʛʝʥʽʚ. ɼʦʚʝʜʝʥʦ ʧʝʨʝʚʘʛʫ ʚʝʡʚʣʝʪ-ʬʽʣʴʪʨʘʮʽʾ ʧʨʦʬʽʣʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʽʥʰʠʭ ʪʠʧʽʚ ʬʽʣʴʪʨʽʚ. ʇʦʢʘʟʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʪʝʭʥʦʣʦʛʽʾ ʚʠʟʥʘʯʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʝʡʚʣʝʪ-ʬʽʣʴʪʨʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʽʣʴʢʽʩʥʠʭ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ 

ʷʢʦʩʪʽ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʤʝʪʦʜʠ ʨʝʜʫʢʮʽʾ ʥʝʽʥʬʦʨʤʘʪʠʚʥʠʭ ʧʨʦʬʽʣʽʚ 

ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʟʘ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʪʘ ʝʥʪʨʦʧʽʡʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ. ɼʦʚʝʜʝʥʦ, ʱʦ 

ʚʠʜʘʣʝʥʥʷ ʛʝʥʽʚ ʟʘ ʦʢʨʝʤʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʥʝ ʻ ʝʬʝʢʪʠʚʥʠʤ, ʦʩʢʽʣʴʢʠ ʥʝʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ 

ʛʝʥʘ ʟʘ ʦʜʥʠʤ ʢʨʠʪʝʨʽʻʤ ʥʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʽʥ ʻ ʥʝʽʥʬʦʨʤʘʪʠʚʥʠʤ ʟʘ ʽʥʰʠʤʠ ʢʨʠʪʝʨʽʷʤʠ, 
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ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ. ʇʦʢʘʟʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʪʝʭʥʦʣʦʛʽʾ ʨʝʜʫʢʮʽʾ ʧʨʦʬʽʣʽʚ 

ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʦʮʽʥʢʫ ʨʽʚʥʷ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʛʝʥʘ ʟʘ ʢʦʤʙʽʥʘʮʽʻʶ 

ʢʨʠʪʝʨʽʾʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʛʨʘʥʠʯʥʠʭ ʟʥʘʯʝʥʴ ʚʽʜʧʦʚʽʜʥʠʭ 

ʢʨʠʪʝʨʽʾʚ. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʪʘ ʙʽʢʣʘʩʪʝʨʠʟʘʮʽʾ ʜʘʥʠʭ 

ʩʢʣʘʜʥʦʾ ʧʨʠʨʦʜʠ ʟ ʚʠʜʽʣʝʥʥʷʤ ʾʭ ʧʝʨʝʚʘʛ ʽ ʥʝʜʦʣʽʢʽʚ. ʇʦʢʘʟʘʥʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ 

ʽʩʥʫʶʯʠʭ ʘʣʛʦʨʠʪʤʽʚ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʦʨʽʻʥʪʦʚʘʥʘ ʧʝʨʝʚʘʞʥʦ ʥʘ ʜʘʥʽ ʥʠʟʴʢʦʾ ʨʦʟʤʽʨʥʦʩʪʽ. 

ʇʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʚʠʙʽʨ ʝʬʝʢʪʠʚʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʻ ʜʦʩʠʪʴ 

ʩʢʣʘʜʥʦʶ ʟʘʜʘʯʝʶ, ʦʩʢʽʣʴʢʠ ʮʝʡ ʧʨʦʮʝʩ ʧʦʪʨʝʙʫʻ ʜʝʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ: ʚʠʙʦʨʫ 

ʤʝʪʨʠʢʠ ʘʬʽʥʥʦʩʪʽ ʧʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʽ ʢʣʘʩʪʝʨʽʚ; ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ 

ʷʢʦʩʪʽ ʦʪʨʠʤʘʥʦʾ ʢʣʘʩʪʝʨʠʟʘʮʽʾ; ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʦʜʫ ʛʨʫʧʫʚʘʥʥʷ ʧʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʽʡ 

ʛʝʥʽʚ. ʆʢʨʽʤ ʪʦʛʦ, ʽʩʥʫʶʯʠʤ ʘʣʛʦʨʠʪʤʘʤ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʚʣʘʩʪʠʚʘ ʧʦʭʠʙʢʘ 

ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ: ʟʘʜʦʚʽʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʢʣʘʩʪʝʨʠʟʘʮʽʾ, ʱʦ ʦʪʨʠʤʘʥʽ ʥʘ 

ʦʜʥʽʡ ʤʥʦʞʠʥʽ ʜʘʥʠʭ, ʥʝ ʧʦʚʪʦʨʶʶʪʴʩʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʥʰʦʾ ʧʦʜʽʙʥʦʾ ʤʥʦʞʠʥʠ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʷʢ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʧʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʜʘʥʘ ʧʦʭʠʙʢʘ 

ʟʨʦʩʪʘʻ ʟʘ ʨʘʭʫʥʦʢ ʙʽʣʴʰʦʾ ʩʢʣʘʜʥʦʩʪʽ ʜʘʥʠʭ, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ. ɿʤʝʥʰʝʥʥʷ ʜʘʥʦʾ 

ʧʦʭʠʙʢʠ ʤʦʞʣʠʚʦ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʨʦʙʢʠ ʛʽʙʨʠʜʥʠʭ ʤʦʜʝʣʝʡ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʜʘʥʠʭ ʚʠʩʦʢʦʾ 

ʨʦʟʤʽʨʥʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʡʙʽʣʴʰ ʘʜʝʢʚʘʪʥʠʭ ʜʦ ʜʘʥʠʭ, ʱʦ 

ʜʦʩʣʽʜʞʫʶʪʴʩʷ, ʘʣʛʦʨʠʪʤʽʚ ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʛʨʫʧʫʚʘʥʥʷ ʜʘʥʠʭ ʟ̔ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʢʣʘʩʪʝʨʠʟʘʮʽʾ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʦʙôʻʢʪʠʚʥʽʩʪʴ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʽ ʘʣʛʦʨʠʪʤʠ ʙʽʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦʬʽʣʽʚ 

ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ. ʇʽʜ ʙʽʢʣʘʩʪʝʨʦʤ ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʨʦʟʫʤʽʻʪʴʩʷ ʤʘʩʠʚ ʚʟʘʻʤʥʦ 

ʢʦʨʝʣʴʦʚʘʥʠʭ ʧʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʽ ʟʨʘʟʢʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʜʘʥʽ ʛʝʥʠ. ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ 

ʽʩʥʫʶʯʠʭ ʘʣʛʦʨʠʪʤʽʚ ʙʽʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʝʣʠʢʦʛʦ ʨʦʟʢʠʜʫ 

ʨʝʟʫʣʴʪʘʪʽʚ ʛʨʫʧʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʫ ʙʽʢʣʘʩʪʝʨʘʭ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʽʟʥʠʭ 

ʘʣʛʦʨʠʪʤʽʚ ʙʽʢʣʘʩʪʝʨʠʟʘʮʽʾ. ɸʣʛʦʨʠʪʤʘʤ ʙʽʢʣʘʩʪʝʨʠʟʘʮʽʾ ʪʘʢʦʞ ʚʣʘʩʪʠʚʘ ʧʦʭʠʙʢʘ 

ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ, ʪʦʙʪʦ ʨʦʟʙʽʞʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ  ʙʽʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʥʘ ʘʥʘʣʦʛʽʯʥʠʭ 

ʜʘʥʠʭ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʙʽʢʣʘʩʪʝʨʠʟʘʮʽʾ ʜʦʩʠʪʴ ʚʝʣʠʢʘ, ʱʦ 

ʩʪʘʚʠʪʴ ʧʽʜ ʩʫʤʥʽʚ ʦʙôʻʢʪʠʚʥʽʩʪʴ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ. ʇʽʜʚʠʱʠʪʠ ʦʙôʻʢʪʠʚʥʽʩʪʴ ʤʦʞʣʠʚʦ ʟʘ 

ʨʘʭʫʥʦʢ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʙʽʢʣʘʩʪʝʨʠʟʘʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ 

ʙʽʢʣʘʩʪʝʨʠʟʘʮʽʾ, ʦʪʨʠʤʘʥʠʭ ʦʜʥʦʯʘʩʥʦ ʥʘ ʜʝʢʽʣʴʢʦʭ ʙʣʠʟʴʢʠʭ ʧʽʜʤʥʦʞʠʥʘʭ ʜʘʥʠʭ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʛʝʥʥʠʭ 

ʨʝʛʫʣʷʪʦʨʥʠʭ ʤʝʨʝʞ. ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʛʝʥʥʘ ʨʝʛʫʣʷʪʦʨʥʘ ʤʝʨʝʞʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ 

ʚʠʛʣʷʜʽ ʛʨʘʬʘ, ʚʫʟʣʘʤʠ ʷʢʦʾ ʻ ʨʝʛʫʣʷʪʦʨʥʽ ʝʣʝʤʝʥʪʠ (ʛʝʥʠ, ʙʽʣʢʠ ʘʙʦ ʤʝʪʘʙʦʣʽʪʠ), ʘ 

ʜʫʛʠ ʚʠʟʥʘʯʘʶʪʴ ʨʝʛʫʣʷʪʦʨʥʽ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʚʽʜʧʦʚʽʜʥʠʤʠ ʚʫʟʣʘʤʠ (ʘʢʪʠʚʘʮʽʡʥʽ ʘʙʦ 

ʜʝʘʢʪʠʚʘʮʽʡʥʽ ʧʨʦʮʝʩʠ). ɼʫʛʠ ʤʦʞʫʪʴ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʠʤʠ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʭʘʨʘʢʪʝʨ 

ʚʟʘ̒ʤʦʜʽʾ, ʪʘ ʤʘʪʠ ʚʘʛʫ ʜʣʷ ʟʘʟʥʘʯʝʥʥʷ ʩʠʣʠ ʚʽʜʧʦʚʽʜʥʦʾ ʚʟʘʻʤʦʜʽʾ. ɺʠʟʥʘʯʝʥʦ ʪʠʧʠ 

ʤʦʜʝʣʝʡ ʛʝʥʥʠʭ ʤʝʨʝʞ ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʾʭʥʽʭ ʧʝʨʝʚʘʛ ʽ ʥʝʜʦʣʽʢʽʚ.  

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʣʽ ʤʦʞʣʠʚʽʩʪʴ ʩʬʦʨʤʫʣʶʚʘʪʠ ʢʦʥʮʝʧʪʫʘʣʴʥʽ 

ʦʩʥʦʚʠ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʢʠ ʧʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʜʣʷ 

ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʚʘʣʽʜʘʮʽʾ ʛʝʥʥʠʭ ʤʝʨʝʞ.    

ʋ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʽ çɯʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ ʘʥʘʣʽʟʫ ʪʘ ʧʝʨʝʜʦʙʨʦʙʢʠ ʜʘʥʠʭ 

ɼʅʂ-ʤʽʢʨʦʯʽʧʦʚʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚè ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʤʝʪʦʜʠ ʧʝʨʝʜʦʙʨʦʙʢʠ ʜʘʥʠʭ ɼʅʂ-

ʤʽʢʨʦʯʽʧʦʚʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ ʤʝʪʦʶ ʬʦʨʤʫʚʘʥʥʷ ʤʘʩʠʚʫ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ, ʤʝʪʦʜʠ 

ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʨʝʜʫʢʮʽʾ ʧʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ. ɼʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʦʙʨʦʙʢʠ ʜʘʥʠʭ  ʥʘ  

ʝʪʘʧʘʭ  ʬʦʨʤʫʚʘʥʥʷ ʤʘʩʠʚʫ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʽ ʬʽʣʴʪʨʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʝʥʪʨʦʧʽʷ 
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ʐʝʥʥʦʥʘ. ɯʩʥʫʶʯʽ ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ ʡʤʦʚʽʨʥʦʩʪʽ  ʫ ʬʦʨʤʫʣʽ ʝʥʪʨʦʧʽʾ ʐʝʥʥʦʥʘ 

ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ. 1.  ʇʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ  ʜʘʥʠʭ  ʤʝʪʦʜʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʪʨʴʦʭ ʪʠʧʽʚ ʤʦʜʝʣʴʥʠʭ ʜʘʥʠʭ. ʇʝʨʰʽ ʪʘ ʜʨʫʛʽ ʜʘʥʽ ʷʚʣʷʣʠ ʩʦʙʦʶ ʚʠʧʘʜʢʦʚʽ ʩʠʛʥʘʣʠ ʟ 

ʨʽʟʥʠʤʠ ʘʤʧʣʽʪʫʜʘʤʠ, ʧʨʠ ʮʴʦʤʫ ʟʘʚʜʘʥʥʷ ʽʥʪʝʨʚʘʣʫ ʟʤʽʥʠ ʘʤʧʣʽʪʫʜʠ ʚʠʟʥʘʯʘʣʦʩʷ 

ʽʥʪʝʨʚʘʣʦʤ ʟʤʽʥʠ ʟʥʘʯʝʥʴ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʥʘ ɼʅʂ-ʤʽʢʨʦʯʽʧʘʭ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ. ʋ 

ʪʨʝʪʴʦʤʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʧʨʦʬʽʣʴ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʧʘʮʽʻʥʪʘ, ʱʦ 

ʜʦʩʣʽʜʞʫʚʘʚʩʷ ʥʘ ʨʘʢ ʣʝʛʝʥʽʚ, ʥʘ ʷʢʠʡ ʥʘʢʣʘʜʘʣʘʩʷ ʰʫʤʦʚʘ  ʢʦʤʧʦʥʝʥʪʘ  ʽʟ  ʟʤʽʥʥʦʶ  

ʘʤʧʣʽʪʫʜʦʶ. ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ  ʧʦʢʘʟʘʣʠ,  ʱʦ ʧʨʠ ʚʝʣʠʢʠʭ ʟʥʘʯʝʥʥʷʭ ʘʤʧʣʽʪʫʜʠ   

 

ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʝʥʪʨʦʧʽʾ 

ʐʝʥʥʦʥʘ 

ʰʫʤʦʚʦʾ ʢʦʤʧʦʥʝʥʪʠ ʪʘ 

ʫ ʚʠʧʘʜʢʫ ʘʥʘʣʽʟʫ ʧʨʦ-

ʬʽʣʷ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʽʟ 

ʨʽʟʥʠʤ ʩʪʫʧʝʥʝʤ ʟʘʰʫʤ-

ʣʝʥʦʩʪʽ ʭʘʨʘʢʪʝʨ ʟʤʽʥʠ 

ʟʥʘʯʝʥʴ ʝʥʪʨʦʧʽʡ, ʱʦ 

ʨʦʟʨʘʭʦʚʫʚʘʣʠʩʷ ʟʘ ʨʽʟ-

ʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʤʘʡʞʝ 

ʦʜʥʘʢʦʚʠʡ. ʅʝʚʝʣʠʢʫ 

ʨʽʟʥʠʮ ʁ ʤʦʞʥʘ  ʧʦʷʩʥʠ- 

ʪʠ ʭʘʦʪʠʯʥʽʩʪʶ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʠʛʥʘʣʽʚ.  ʆʜʥʘʢ, ʥʘʡʚʠʱʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʟʤʽʥʠ ʘʤʧʣʽʪʫʜʠ 

ʰʫʤʫ ʫ ʚʠʧʘʜʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʧʘʜʢʦʚʦʛʦ ʩʠʛʥʘʣʫ ʧʨʠ ʤʘʣʠʭ ʟʥʘʯʝʥʥʷʭ ʰʫʤʦʚʦʾ 

ʢʦʤʧʦʥʝʥʪʠ ʧʦʢʘʟʘʚ ʢʨʠʪʝʨʽʡ ʝʥʪʨʦʧʽʾ, ʷʢʠʡ ʚʠʟʥʘʯʝʥʠʡ ʟʘ ʤʝʪʦʜʦʤ ɼʞʝʡʤʩʘ ʪʘ 

ʉʪʝʡʥʘ (James-Stein shrinkage estimator). ɿʥʘʯʝʥʥʷ ʜʘʥʦʛʦ ʢʨʠʪʝʨʽ ʁʥʝ ʟʤʽʥʶʚʘʣʦʩʷ 

ʧʨʦʪʷʛʦʤ ʟʤʽʥʠ ʘʤʧʣʽʪʫʜʠ ʰʫʤʫ ʫ ʟʘʜʘʥʦʤʫ ʜʽʘʧʘʟʦʥʽ.  

 ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʪʝʭʥʦʣʦʛʽʶ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʟʘ ʢʨʠʪʝʨʽʻʤ ʝʥʪʨʦʧʽʷ 

ʐʝʥʥʦʥʘ ʢʦʤʙʽʥʘʮʽʾ ʤʝʪʦʜʽʚ ʧʝʨʝʜʦʙʨʦʙʢʠ ʜʘʥʠʭ ɼʅʂ-ʤʽʢʨʦʯʽʧʦʚʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ̔ 

ʤʝʪʦʶ ʬʦʨʤʫʚʘʥʥʷ ʤʘʩʠʚʫ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʧʦʢʨʦʢʦʚʦʛʦ ʧʨʦʮʝʩʫ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʤʘʪʨʠʮʽ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʩʚʽʪʣʘ ɼʅʂ-ʤʽʢʨʦʯʽʧʫ ʫ ʤʘʩʠʚ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ 

ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 2. ʅʘ ʨʠʩ. 3 ʟʦʙʨʘʞʝʥʦ ʩʪʨʫʢʪʫʨʥʫ ʙʣʦʢ-ʩʭʝʤʫ ʘʣʛʦʨʠʪʤʫ ʨʝʘʣʽʟʘʮʽʾ 

ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ. ʇʨʦʮʝʩ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʚʦʜʠʚʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ɼʅʂ-ʤʽʢʨʦʯʽʧʽʚ 

ʧʘʮʽʻʥʪʽʚ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʥʘ ʨʘʢ ʣʝʛʝʥʽʚ, ʙʘʟʠ ʜʘʥʠʭ ArrayExpress ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʘʢʝʪʫ Bioconductor ʧʨʦʛʨʘʤʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ R. ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʟʦʙʨʘʞʝʥʦ 

ʥʘ ʨʠʩ. 4. ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʽʘʛʨʘʤ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʜʣʷ ʜʘʥʠʭ 

ʤʽʢʨʦʯʽʧʽʚ ʦʧʪʠʤʘʣʴʥʦʶ ʟʘ ʢʨʠʪʝʨʽʻʤ ʝʥʪʨʦʧʽʷ ʐʝʥʥʦʥʘ ʻ ʥʘʩʪʫʧʥʘ ʢʦʤʙʽʥʘʮʽʷ 

ʤʝʪʦʜʽʚ: ñrmaò ʤʝʪʦʜ ʬʦʥʦʚʦʾ ʢʦʨʝʢʮʽʾ, ʤʝʪʦʜ ʽʥʚʘʨʽʘʥʪʥʦʾ ʤʥʦʞʠʥʠ ʥʘ ʝʪʘʧʽ 

ʥʦʨʤʘʣʽʟʘʮʽʾ ʪʘ ñmasò ʤʝʪʦʜʠ ʈʄ ʢʦʨʝʢʮʽʾ ʽ ʩʫʤʘʨʽʟʘʮʽʾ.  

ʇʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʨʦʟʨʦʙʮʽ ʪʝʭʥʦʣʦʛʽʾ ʚʝʡʚʣʝʪ ʬʽʣʴʪʨʘʮʽʾ ʧʨʦʬʽʣʽʚ 

ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʧʘʨʘʣʝʣʴʥʫ ʦʮʽʥʢʫ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʬʽʣʴʪʨʦʚʘʥʠʭ 

ʜʘʥʠʭ ʪʘ ʚʠʜʽʣʝʥʦʾ ʰʫʤʦʚʦʾ ʢʦʤʧʦʥʝʥʪʠ. ɺʠʜʘʣʝʥʥʷ ʰʫʤʦʚʦʾ ʩʢʣʘʜʦʚʦʾ ʟ ʧʨʦʬʽʣʽʚ 

ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʫ ʨʘʤʢʘʭ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʦʜʝʣʽ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤôʷʢʦʛʦ ʪʨʝʰʦʣʜʠʥʛʫ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 
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¢=

tt

t

dʷʢʱʦ,dd

,dʷʢʱʦ,0d
, (1) 

ʜʝ Ű ï ʟʥʘʯʝʥʥʷ ʪʨʝʰʦʣʜʠʥʛʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ, d ï ʟʥʘʯʝʥʥʷ ʜʝʪʘʣʽʟʫʶʯʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʥʘ ʫʩʽʭ ʨʽʚʥʷʭ ʚʝʡʚʣʝʪ-ʜʝʢʦʤʧʦʟʠʮʽʾ. ʆʮʽʥʢʘ ʷʢʦʩʪʽ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʢʦʞʥʦʤʫ 

ʢʨʦʮʽ ʧʨʦʚʦʜʠʣʘʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʥʪʨʦʧʽʾ ʐʝʥʥʦʥʘ, ʨʦʟʨʘʭʦʚʘʥʦʾ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ 
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ɼʞʝʡʤʩʘ ʪʘ ʉʪʝʡʥʘ. ʉʪʨʫʢʪʫʨʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʪʝʭʥʦʣʦʛʽʾ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʚʝʡʚʣʝʪ-ʬʽʣʴʪʨʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 5. 

 
ʈʠʩ. 3. ɸʣʛʦʨʠʪʤ 

ʬʦʨʤʫʚʘʥʥʷ ʤʘʩʠʚʫ 

ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ 

 
ʈʠʩ. 2. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʧʨʦʮʝʩʫ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʤʘʪʨʠʮʽ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʩʚʽʪʣʘ ʚ ʤʘʩʠʚ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ 

 
ʈʠʩ. 4. ɼʽʘʛʨʘʤʠ ʨʦʟʧʦʜʽʣʫ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ 

ʢʨʠʪʝʨʽʶ ʝʥʪʨʦʧʽʷ ʐʝʥʥʦʥʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʝʪʦʜʫ 

ʦʙʨʦʙʢʠ ɼʅʂ-ʤʽʢʨʦʯʽʧʫ 

 

ʈʠʩ. 5. ʉʪʨʫʢʪʫʨʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʪʝʭʥʦʣʦʛʽʾ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʚʝʡʚʣʝʪ-ʬʽʣʴʪʨʫ. 

ʈʝʘʣʽʟʘʮʽʷ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ ʧʝʨʝʜʙʘʯʘʻ: 

1. ɺʠʙʽʨ ʤʘʪʝʨʠʥʩʴʢʦʛʦ ʚʝʡʚʣʝʪʫ. 

2. ɺʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ ʚʝʡʚʣʝʪ-ʜʝʢʦʤʧʦʟʠʮʽʾ ʩʠʛʥʘʣʫ ʥʘ ʦʩʥʦʚʽ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʝʥʪʨʦʧʽʾ ʐʝʥʥʦʥʘ, ʱʦ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʜʘʣʝʥʦʾ ʰʫʤʦʚʦʾ 

ʢʦʤʧʦʥʝʥʪʠ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʚʠʙʽʨ ʪʠʧʫ ʚʝʡʚʣʝʪʘ ʽʟ ʩʽʤʝʡʩʪʚʘ ʤʘʪʝʨʠʥʩʴʢʦʛʦ ʚʝʡʚʣʝʪʘ 

ʪʘ ʟʥʘʯʝʥʥʷ ʪʨʝʰʦʣʜʠʥʛʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚʠʧʘʜʢʦʚʦ ʟ ʽʥʪʝʨʚʘʣʫ 

ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ. 

3. ɺʠʟʥʘʯʝʥʥʷ ʪʠʧʫ ʚʝʡʚʣʝʪʘ ʽʟ ʩʽʤʝʡʩʪʚʘ ʤʘʪʝʨʠʥʩʴʢʦʛʦ ʚʝʡʚʣʝʪʘ ʥʘ ʦʩʥʦʚʽ 
ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʝʥʪʨʦʧʽʾ ʐʝʥʥʦʥʘ ʜʣʷ ʚʠʜʘʣʝʥʦʾ ʰʫʤʦʚʦʾ ʢʦʤʧʦʥʝʥʪʠ. 

4. ɺʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʪʨʝʰʦʣʜʠʥʛʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘ ʦʩʥʦʚʽ 
ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʝʥʪʨʦʧʽʾ ʐʝʥʥʦʥʘ, ʱʦ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʜʣʷ ʬʽʣʴʪʨʦʚʘʥʠʭ ʜʘʥʠʭ. 
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ʋ ʧʨʦʮʝʩʽ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʽ ʩʽʤʝʡʩʪʚʘ ʦʨʪʦʛʦʥʘʣʴʥʠʭ ʚʝʡʚʣʝʪʽʚ 

ɼʦʙʝʰʽ, ʩʠʤʧʣʝʪʠ, ʢʦʡʬʣʝʪʠ, ʘ ʪʘʢʦʞ ʩʽʤʝʡʩʪʚʘ ʙʽʦʨʪʦʛʦʥʘʣʴʥʠʭ ʪʘ ʦʙʝʨʥʝʥʠʭ 

ʙʽʦʨʪʦʛʦʥʘʣʴʥʠʭ ʚʝʡʚʣʝʪʽʚ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʧʦʨʦʛʦʚʦʛʦ ʟʥʘʯʝʥʥʷ 

ʪʨʝʰʦʣʜʠʥʛʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʚʦʤʘ ʩʧʦʩʦʙʘʤʠ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ 

ʧʨʦʚʦʜʠʣʘʩʷ ʧʦʢʨʦʢʦʚʘ ʦʙʨʦʙʢʘ ʜʝʪʘʣʽʟʫʶʯʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ 

ʬʦʨʤʫʣʦʶ (1), ʧʨʠ ʮʴʦʤʫ ʟʥʘʯʝʥʥʷ ʪʨʝʰʦʣʜʠʥʛʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʙʫʣʦ ʜʦʩʠʪʴ ʤʘʣʠʤ 

(0.2) ʽ ʥʝ ʟʤʽʥʶʚʘʣʦʩʷ ʫ ʧʨʦʮʝʩʽ ʤʦʜʝʣʶʚʘʥʥʷ. ʊʨʠʚʘʣʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʫ ʦʙʤʝʞʫʚʘʣʘʩʷ 

ʢʽʣʴʢʽʩʪʶ ʢʨʦʢʽʚ ʦʙʨʦʙʢʠ ʜʝʪʘʣʽʟʫʶʯʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ. ɼʨʫʛʠʡ ʚʠʧʘʜʦʢ ʧʝʨʝʜʙʘʯʘʚ 

ʧʦʢʨʦʢʦʚʝ ʟʙʽʣʴʰʝʥʥʷ ʟʥʘʯʝʥʥʷ ʪʨʝʰʦʣʜʠʥʛʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ ʚʽʜ mint  ʜʦ  maxt  ʟ 

ʢʨʦʢʦʤ td . ʅʘ ʨʠʩ. 6 ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʚʝʡʚʣʝʪʽʚ ɼʦʙʝʰʽ. ɸʥʘʣʦʛʽʯʥʽ ʜʽʘʛʨʘʤʠ ʦʪʨʠʤʘʥʽ ʜʣʷ ʽʥʰʠʭ ʪʠʧʽʚ ʚʝʡʚʣʝʪʽʚ. ʅʘ ʨʠʩ. 7 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʽʘʛʨʘʤʫ ʚʽʜʥʦʰʝʥʥʷ ʝʥʪʨʦʧʽʡ ʬʽʣʴʪʨʦʚʘʥʠʭ ʜʘʥʠʭ ʪʘ ʚʠʜʽʣʝʥʦʛʦ ʰʫʤʫ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʚʝʡʚʣʝʪʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ  ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʘʭ  

ʚʽʜʧʦʚʽʜʥʦʛʦ  ʚʝʡʚʣʝʪ-ʬʽʣʴʪʨʫ. ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ  ʚʠʩʥʦ- 

 
ʈʠʩ. 6. ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʚʝʡʚʣʝʪʫ ɼʦʙʝʰʽ 

ʚʦʢ, ʱʦ ʤʝʪʦʜʠʢʘ ʧʦʢʨʦ-

ʢʦʚʦʛʦ ʚʠʜʘʣʝʥʥʷ ʰʫʤʦ-

ʚʦʾ ʢʦʤʧʦʥʝʥʪʠ ʧʨʠ ʩʪʘ-

ʣʦʤʫ ʟʥʘʯʝʥʥʽ ʢʦʝʬʽʮʽ-

ʻʥʪʘ ʪʨʝʰʦʣʜʠʥʛʫ ʥʝ ʻ 

ʝʬʝʢʪʠʚʥʦʶ, ʦʩʢʽʣʴʢʠ ʚʦ-

ʥʘ ʥʝ ʜʦʟʚʦʣʷʻ ʦʜʥʦʟʥʘʯ-

ʥʦ ʚʠʟʥʘʯʠʪʠ ʢʨʦʢ ʟʫʧʠʥ-

ʢʠ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʫ. ɼʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʪʨʝʰʦʣʜʠʥʛʦʚʦʛʦ ʢʦʝʬʽ-

ʮʽʻʥʪʘ ʻ ʝʬʝʢʪʠʚʥʦʶ ʤʝ-

ʪʦʜʠʢʘ ʧʦʢʨʦʢʦʚʦʛʦ ʟʙʽʣʴ-

ʰʝʥʥʷ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻ-

ʥʪʘ ʪʨʝʰʦʣʜʠʥʛʫ, ʦʩʢʽʣʴ-

ʢʠ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʯʽʪʢʦ ʚʠ-

ʨʘʞʝʥʠʡ ʤʽʥʽʤʫʤ ʟʥʘʯʝʥ-

ʥʷ ʝʥʪʨʦʧʽʾ ʐʝʥʥʦʥʘ 

ʬʽʣʴʪʨʦʚʘʥʠʭ ʜʘʥʠʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ  ʦʪ-

ʨʠʤʘʥʠʭ  ʜʽʘʛʨʘʤ ʜʦʟʚʦ-

ʣʠʣʠ ʚʠʟʥʘʯʠʪʠ ʪʠʧ ʚʝʡʚ-

ʣʝʪʫ, ʦʧʪʠʤʘʣʴʥʠʡ    ʨʽ-

ʚʝʥʴ ʚʝʡʚʣʝʪ-ʜʝʢʦʤʧʦʟʠ-

ʮʽʾ   ʪʘ  ʟʥʘʯʝʥʥʷ  ʪʨʝʰʦʣ- 

 
ʈʠʩ. 7. ɼʽʘʛʨʘʤʘ ʚʽʜʥʦʰʝʥʥʷ ʝʥʪʨʦʧʽʡ ʐʝʥʥʦʥʘ 

ʬʽʣʴʪʨʦʚʘʥʠʭ ʜʘʥʠʭ ʪʘ ʚʠʜʽʣʝʥʦʾ ʰʫʤʦʚʦʾ ʢʦʤʧʦʥʝʥʪʠ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʚʝʡʚʣʝʪʫ 

ʜʠʥʛʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʝʢʩʪʨʝʤʫʤʫ ʢʨʠʪʝʨʽ ʁʝʥʪʨʦʧʽʷ ʐʝʥʥʦʥʘ. ɿ ʪʦʯʢʠ 

ʟʦʨʫ ʚʽʜʥʦʰʝʥʥʷ ʝʥʪʨʦʧʽʡ ʐʝʥʥʦʥʘ ʜʣʷ ʬʽʣʴʪʨʦʚʘʥʠʭ ʜʘʥʠʭ ʪʘ ʚʠʜʽʣʝʥʦʾ ʰʫʤʦʚʦʾ 

ʢʦʤʧʦʥʝʥʪʠ ʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʽ ʱʦʜʦ ʚʝʡʚʣʝʪ-ʬʽʣʴʪʨʘʮʽʾ ʦʪʨʠʤʫʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʙʽʦʨʪʦʛʦʥʘʣʴʥʦʛʦ ʚʝʡʚʣʝʪʘ bior1.5 ʧʨʠ ʪʨʝʪʴʦʤʫ ʨʽʚʥʽ ʚʝʡʚʣʝʪ-ʜʝʢʦʤʧʦʟʠʮʽʾ ʪʘ 

ʢʦʝʬʽʮʽʻʥʪʽ ʪʨʝʰʦʣʜʠʥʛʫ 2.2. ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 
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ʪʝʭʥʦʣʦʛʽʶ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʝʡʚʣʝʪ-ʬʽʣʴʪʨʫ ʜʣʷ ʦʙʨʦʙʢʠ ʧʨʦʬʽʣʽʚ 

ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ. ʉʪʨʫʢʪʫʨʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʫ ʨʝʘʣʽʟʘʮʽʾ ʜʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʟʦʙʨʘʞʝʥʘ  ʥʘ  ʨʠʩ. 8.  ʇʨʘʢʪʠʯʥʘ  ʨʝʘʣʽʟʘʮʽʷ  ʜʘʥʦʾ  ʪʝʭʥʦʣʦʛʽʾ  ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʷʢʱʦ ʥʘ 

ʧʝʨʰʦʤʫ ʢʨʦʮʽ ʟʙʽʣʴʰʝʥʥʷ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʪʨʝʰʦʣʜʠʥʛʫ ʟʥʘʯʝʥʥʷ ʝʥʪʨʦʧʽʾ ʐʝʥ- 

 

ʈʠʩ. 8. ʉʪʨʫʢʪʫʨʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʫ ʧʦ 

ʚʠʟʥʘʯʝʥʥʶ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʝʡʚʣʝʪ-ʬʽʣʴʪʨʫ 

ʥʦʥʘ ʟʨʦʩʪʘʻ, ʧʨʦʮʝʩ ʟʫʧʠ-

ʥʷʻʪʴʩʷ. ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ 

ʬʽʣʴʪʨʘʮʽʷ ʜʘʥʠʭ ʥʝ 

ʧʦʪʨʽʙʥʘ. 

ʇʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘ-

ʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦ ʨʦʟʨʦʙʮʽ 

ʪʝʭʥʦʣʦʛʽʾ ʨʝʜʫʢʮʽʾ ʧʨʦʬʽ-

ʣʽʚ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʟʘ ʩʪʘ-

ʪʠʩʪʠʯʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʪʘ 

ʝʥʪʨʦʧʽʻʶ ʐʝʥʥʦʥʘ ʥʘ ʦʩ-

ʥʦʚʽ ʩʠʩʪʝʤʠ ʥʝʯʽʪʢʦʛʦ 

ʣʦʛʽʯʥʦʛʦ ʚʠʚʦʜʫ. ɸʨʭʽʪʝʢ-

ʪʫʨʘ ʜʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʫ 

ʚʠʛʣʷʜʽ ʩʪʨʫʢʪʫʨʥʦʾ ʙʣʦʢ-

ʩʭʝʤʠ ʘʣʛʦʨʠʪʤʫ ʧʦʢʨʦʢʦ-

ʚʦʾ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ 

ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 9. ɰʾ 

ʧʨʘʢʪʠʯʥʘ ʨʝʘʣʽʟʘʮʽʷ 

ʧʝʨʝʜʙʘʯʘʻ: 

 1. ʈʦʟʨʘʭʫʥʦʢ ʚʝʢʪʦʨʽʚ 

ʜʠʩʧʝʨʩʽʾ, ʩʝʨʝʜʥʴʦʛʦ  ʘʙ-

ʩʦʣʶʪʥʦʛʦ ʟʥʘʯʝʥʥʷ ʪʘ 

ʝʥʪʨʦʧʽʾ ʐʝʥʥʦʥʘ ʧʨʦʬʽ-

ʣʽʚ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ, ʱʦ 

ʜʦʩʣʽʜʞʫʶʪʴʩʷ: 

{ }m1 var,...,varvar= , { }m1 abs,...,absabs= , { }m1 entr,...,entrentr= . 

ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʚʝʢʪʦʨʽʚ ʜʘʥʠʭ, ʚʠʟʥʘʯʝʥʥʷ ʜʽʘʧʘʟʦʥʫ ʚʘʨʽʘʮʽʾ 

ʚʽʜʧʦʚʽʜʥʠʭ ʚʝʣʠʯʠʥ.  

2. ʌʦʨʤʫʚʘʥʥʷ ʙʘʟʦʚʦʾ ʪʝʨʤ-ʤʥʦʞʠʥʠ ʜʣʷ ʚʭʽʜʥʠʭ ʟʤʽʥʥʠʭ (ʜʠʩʧʝʨʩʽʷ, ʩʝʨʝʜʥʻ 

ʘʙʩʦʣʶʪʥʝ ʟʥʘʯʝʥʥʷ ʝʢʩʧʨʝʩʽʾ, ʝʥʪʨʦʧʽʷ ʐʝʥʥʦʥʘ) ʪʘ ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ, ʷʢʘ ʚʠʟʥʘʯʘʻ 

ʨʽʚʝʥʴ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʧʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ QL(Quality). 

3. ʌʦʨʤʫʚʘʥʥʷ ʙʘʟʠ ʥʝʯʽʪʢʠʭ ʧʨʘʚʠʣ, ʫʟʛʦʜʞʝʥʠʭ ʜʣʷ ʚʭʽʜʥʠʭ ʟʤʽʥʥʠʭ ʪʘ 

ʚʠʭʽʜʥʦʛʦ ʧʘʨʘʤʝʪʨʫ. 

4. ɺʠʟʥʘʯʝʥʥʷ ʛʨʘʥʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ QLlim, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʨʦʟʜʽʣʠʪʠ ʧʨʦʬʽʣʽ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʥʘ ʽʥʬʦʨʤʘʪʠʚʥʽ ʪʘ ʥʝʽʥʬʦʨʤʘʪʠʚʥʽ. ɺʠʟʥʘʯʝʥʥʷ 

ʢʨʦʢʫ ʟʤʽʥʠ ʚʭʽʜʥʠʭ ʟʤʽʥʥʠʭ ʫ ʤʝʞʘʭ ʟʘʜʘʥʦʛʦ ʜʽʘʧʘʟʦʥʫ. 

5. ʈʦʟʨʘʭʫʥʦʢ ʚʠʭʽʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ QL ʜʣʷ ʢʦʞʥʦʾ ʢʦʤʙʽʥʘʮʽʾ ʟʥʘʯʝʥʴ ʚʭʽʜʥʠʭ 

ʟʤʽʥʥʠʭ. ʈʝʟʫʣʴʪʘʪ ʬʦʨʤʫʻʪʴʩʷ ʷʢ ʚʝʢʪʦʨ: { }m1 QL,...,QLQL= . 

6. ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʠʟʥʘʯʝʥʥʷ ʟʥʘʯʝʥʴ ʚʭʽʜʥʠʭ ʟʤʽʥʥʠʭ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʛʨʘʥʠʯʥʦʤʫ ʟʥʘʯʝʥʥʶ ʚʠʭʽʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ. 
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7. ʇʦʢʨʦʢʦʚʝ ʧʦʨʽʚʥʷʥʥʷ ʟʥʘʯʝʥʴ ʜʠʩʧʝʨʩʽʾ, ʩʝʨʝʜʥʴʦʛʦ ʘʙʩʦʣʶʪʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʝʢʩʧʨʝʩʽʾ ʪʘ ʝʥʪʨʦʧʽʾ ʐʝʥʥʦʥʘ ʟ ʛʨʘʥʠʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʚʝʣʠʯʠʥ. ʗʢʱʦ 

ʚʠʢʦʥʫʶʪʴʩʷ ʫʤʦʚʠ: 

lim lim limvar var ; abs abs ; entr entr ,¢ ¢ ²  

ʪʦ ʜʘʥʠʡ ʛʝʥ ʚʠʜʽʣʷʻʪʴʩʷ ʟ ʜʘʥʠʭ ʷʢ ʥʝʽʥʬʦʨʤʘʪʠʚʥʠʡ. ʋ ʚʠʧʘʜʢʫ ʥʝʚʠʢʦʥʘʥʥʷ ʦʜʥʽʻʾ ʟ 

ʫʤʦʚ ʧʨʦʬʽʣʴ ʛʝʥʫ ʚʚʘʞʘʻʪʴʩʷ ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ. 

 
ʈʠʩ. 9. ʉʪʨʫʢʪʫʨʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʫ ʨʝʜʫʢʮʽʾ 

ʧʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ 

ʄʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʨʝ-

ʜʫʢʮʽʾ ʧʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ 

ʧʨʦʚʦʜʠʣʦʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʜʘʥʠʭ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʜʦʩʣʽʜʞʫ-

ʚʘʣʠʩʷ ʥʘ ʨʘʢ ʣʝʛʝʥʽʚ. ʇʨʦʮʝʩ 

ʥʝʯʽʪʢʦʛʦ ʣʦʛʽʯʥʦʛʦ ʚʠʚʦʜʫ 

ʙʫʚ ʚʠʢʦʥʘʥʠʡ ʽʟ ʟʘʩʪʦʩʫʚʘʥ-

ʥʷʤ ʘʣʛʦʨʠʪʤʫ ʄʘʤʜʘʥʽ. 

ɼʘʥʠʡ ʚʠʙʽʨ  ʚʠʟʥʘʯʘʚʩʷ  ʭʘ-

ʨʘʢʪʝʨʦʤ  ʜʘʥʠʭ,  ʱʦ  ʜʦʩʣʽʜ-

ʞʫʶʪʴʩʷ. ʋ  ʚʠʧʘʜʢʫ ʘʥʘʣʽʟʫ 

ʧʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʟʥʘ-

ʯʝʥʥʷ ʚʭʽʜʥʠʭ ʬʫʥʢʮʽʡ ʥʝ 

ʧʦʪʨʝʙʫʶʪʴ ʤʘʩʰʪʘʙʫʚʘʥʥʷ, 

ʫʩʽ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ ʤʦ-

ʞʫʪʴ ʙʫʪʠ ʦʜʥʦʨʽʜʥʠʤʠ, ʧʨʠ 

ʮʴʦʤʫ ʧʽʜʩʫʤʢʦʚʘ ʬʫʥʢʮʽʷ 

ʥʘʣʝʞʥʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʧʨʦʩʪʦʾ 

ʤʥʦʞʠʥʠ ʽ ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʮʝʩʫ 

ʜʝʬʘʟʠʬʽʢʘʮʽʾ ʥʝ ʧʦʪʨʝʙʫʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʬʫʥʢʮʽʦʥʘʣʫ. ɼʣʷ ʚʭʽʜʥʠʭ 

ʬʫʥʢʮʽʡ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʛʘʫʩʦʚʽ ʬʫʥʢʮʽʾ ʥʘʣʝʞʥʦʩʪʽ, 

ʜʣʷ ʚʠʭʽʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ï 

ʪʨʠʢʫʪʥʽ.   ʅʘ   ʨʠʩ.  10   ʧʨʝʜ- 

ʩʪʘʚʣʝʥʠʡ   ʨʝʟʫʣʴʪʘʪ   ʨʦʙʦʪʠ  

ʩʠʩʪʝʤʠ. ʋ ʧʨʦʮʝʩʽ ʧʦʢʨʦʢʦʚʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʘʙʩʦʣʶʪʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʽ ʜʠʩʧʝʨʩʽʾ ʪʘ ʟʤʝʥʰʝʥʥʷ ʝʥʪʨʦʧʽʾ ʐʝʥʥʦʥʘ   ʷʢʽʩʪʴ ʧʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʽʡ 

ʛʝʥʽʚ ʧʦʩʪʫʧʦʚʦ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʇʨʦʬʽʣʴ ʚʚʘʞʘʚʩʷ ʥʝʽʥʬʦʨʤʘʪʠʚʥʠʤ, ʷʢʱʦ ʟʥʘʯʝʥʥʷ 

ʚʠʭʽʜʥʦʾ ʟʤʽʥʥʦʾ ʩʠʩʪʝʤʠ (Quality) ʙʫʣʦ ʤʝʥʝh ʟʘ ʤʝʞʫ ʤʽʞ ʥʠʟʴʢʠʤ ʪʘ ʩʝʨʝʜʥʽʤ 

ʟʥʘʯʝʥʥʷʤʠ ʷʢʦʩʪʽ ʧʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ, ʷʢʘ ʜʦʨʽʚʥʶʻ 0.4. 

ɻʨʘʥʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʜʘʥʠʡ ʧʘʨʘʤʝʪʨ ʜʦʩʷʛʘʻ ʥʘ 23-ʤʫ ʢʨʦʮʽ. ɺʭʽʜʥʽ ʟʤʽʥʥʽ ʥʘ ʮʴʦʤʫ 

ʢʨʦʮʽ ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ: ʜʠʩʧʝʨʩʽʷ ï 6.75; ʩʝʨʝʜʥʻ ʘʙʩʦʣʶʪʥʝ ʟʥʘʯʝʥʥʷ ʧʨʦʬʽʣʽʚ 

ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ï 4.37; ʝʥʪʨʦʧʽʷ ʐʝʥʥʦʥʘ ï 3.16. ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʢʘʟʘʣʠ, 

ʱʦ ʟʘ ʫʤʦʚʦʶ, ʷʢʱʦ var <= 6.72, abs <= 4.37 ʪʘ entr >= 3.16, ʥʝʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʻ 311 

ʧʨʦʬʽʣʽʚ ʝʢʩʧʨʝʩʽʡ ʛʝʥʽʚ ʟ 7129. ʈʦʟʤʽʨʥʽʩʪʴ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʟʤʽʥʶʻʪʴʩʷ ʧʨʠ ʮʴʦʤʫ ʟ 

(96Ĭ7129) ʜʦ (96Ĭ6818). ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ 


