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˜˒˝˒ˑ˙˛ˏˍ 

ʋ 1993 ʨʦʮʽ ʚ ʋʢʨʘʾʥʽ ʙʫʣʘ ʟʜʽʡʩʥʝʥʘ ʩʧʨʦʙʘ ʟʘʧʨʦʚʘʜʠʪʠ ʪʝ-

ʩʪʫʚʘʥʥʷ ʚʠʧʫʩʢʥʠʢʽʚ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʰʢʽʣ, ʦʜʥʘʢ ʮʷ ʩʧʨʦʙʘ ʚʠ-

ʷʚʠʣʘʩʷ ʥʝʚʜʘʣʦʶ. ʃʠʰʝ ʟ 2002 ʨʦʢʫ ʨʦʟʧʦʯʘʣʦʩʷ ʫʩʧʽʰʥʝ ʩʪʘʥʦʚ-

ʣʝʥʥʷ ʚʽʪʯʠʟʥʷʥʦʾ ʩʠʩʪʝʤʠ ʟʦʚʥʽʰʥʴʦʛʦ ʥʝʟʘʣʝʞʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ. 

ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʨʠʯʠʥ ʧʝʨʰʠʭ ʥʝʚʜʘʯ ʫʧʨʦʚʘʜʞʝʥʥʷ ʚ ʫʢʨʘʾʥ-

ʩʴʢʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʩʪʽʨ ʤʝʪʦʜʽʚ ʦʙôʻʢʪʠʚʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʥʘʚʯʘʣʴ-

ʥʠʭ ʜʦʩʷʛʥʝʥʴ ʫʯʥʽʚ, ʘʙʽʪʫʨʽʻʥʪʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ ʻ ʪʨʠʚʘʣʝ ʽʛʥʦʨʫ-

ʚʘʥʥʷ ʨʘʜʷʥʩʴʢʦʶ ʧʝʜʘʛʦʛʽʯʥʦʶ ʥʘʫʢʦʶ ʪʝʦʨʽʾ ʽ ʧʨʘʢʪʠʢʠ ʦʩʚʽʪʥʽʭ 

ʚʠʤʽʨʶʚʘʥʴ ʷʢ ʩʧʝʮʠʬʽʯʥʦʛʦ ʨʦʟʜʣ̔ʫ ʧʩʠʭʦʤʝʪʨʽʾ.  

ʇʦʯʠʥʘʶʯʠ ʟ 2008 ʨʦʢʫ, ʟʘʚʜʷʢʠ ʟʫʩʠʣʣʷʤ ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ, ɸʢʘʜʝʤʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ, ʪʘ ʟʘ ʧʽʜʪʨʠʤ-

ʢʠ ʧʨʦʛʨʘʤʠ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ Tempus ʫ ʪʨʴʦʭ ʫʢʨʘʾʥʩʴʢʠʭ 

ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʚʧʨʦʚʘʜʞʝʥʦ ʧʨʦʛʨʘʤʠ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʟ ʦʩʚʽʪ-

ʥʽʭ ʚʠʤʽʨʶʚʘʥʴ ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ ʪʘ ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ ʨʽʚʥʽʚ. ʊʠʤ ʩʘ-

ʤʠʤ ʨʦʟʧʦʯʘʪʦ ʧʨʦʮʝʩ ʣʽʢʚʽʜʘʮʽʾ ʚʽʜʨʠʚʫ ʚʽʪʯʠʟʥʷʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʥʘʫʢʠ ʚʽʜ ʙʽʣʴʰ ʥʽʞ ʩʪʦʣʽʪʥʴʦʾ ʩʚʽʪʦʚʦʾ ʪʨʘʜʠʮʽʾ ʦʩʚʽʪʥʽʭ ʚʠʤʽʨʶ-

ʚʘʥʴ. 

ʎʷ ʢʥʠʛʘ ʤʽʩʪʠʪʴ ʚʠʢʣʘʜ ʦʩʥʦʚʥʠʭ ʨʦʟʜʽʣʽʚ ʪʝʦʨʽʾ ʦʩʚʽʪʥʽʭ 

ʚʠʤʽʨʶʚʘʥʴ ʥʘ ʪʦʤʫ ʨʽʚʥʽ ʡ ʧʨʠʙʣʠʟʥʦ ʫ ʪʦʤʫ ʦʙôʻʤʽ, ʷʢʠʡ ʚʽʜʧʦʚʽ-

ʜʘʻ ʥʘʚʯʘʣʴʥʦʤʫ ʢʫʨʩʫ ʟ ʦʩʚʽʪʥʽʭ ʚʠʤʽʨʶʚʘʥʴ, ʷʢʠʡ ʚʠʚʯʘʻʪʴʩʷ 

ʩʪʫʜʝʥʪʘʤʠ-ʤʘʛʽʩʪʨʘʥʪʘʤʠ ʫ ʅʽʞʠʥʩʴʢʦʤʫ ʜʝʨʞʘʚʥʦʤʫ ʫʥʽʚʝʨʩʠ-

ʪʝʪʽ ʽʤʝʥʽ ʄʠʢʦʣʠ ɻʦʛʦʣʷ. 

ɸʚʪʦʨ ʻ ʧʨʠʭʠʣʴʥʠʢʦʤ ʰʠʨʦʢʦʛʦ ʪʣʫʤʘʯʝʥʥʷ ʦʩʚʽʪʥʽʭ ʚʠʤʽ-

ʨʶʚʘʥʴ ʷʢ ʨʦʟʜʽʣʫ ʧʩʠʭʦʤʝʪʨʽʾ, ʷʢʠʡ ʦʭʦʧʣʶʻ ʥʝ ʣʠʰʝ ʦʙʣʘʩʪʴ 

ʪʝʩʪʫʚʘʥʥʷ ʨʽʚʥʷ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ, ʘ ʡ ʚʠʤʽʨʶʚʘʥʥʷ ʫʩʽʭ ʽʥ-

ʰʠʭ ʷʢʦʩʪʝʡ ʦʩʽʙ, ʱʦ ʥʘʚʯʘʶʪʴʩʷ, ʷʢʱʦ ʨʝʟʫʣʴʪʘʪʠ ʮʠʭ ʚʠʤʽʨʶ-

ʚʘʥʴ ʤʦʞʫʪʴ ʩʪʘʥʦʚʠʪʠ ʽʥʪʝʨʝʩ ʜʣʷ ʧʝʜʘʛʦʛʽʚ, ʬʘʭʽʚʮʽʚ ʟ ʥʘʡʤʫ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʪʨʫʜʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʧʩʠʭʦʣʦʛʽʚ ï ʫʩʽʭ ʪʠʭ, ʢʦʤʫ ʪʘʢ 

ʯʠ ʽʥʘʢʰʝ ʜʦʚʦʜʠʪʴʩʷ ʫ ʩʚʦʾʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʚʠʨʽʰʫʚʘʪʠ 

ʧʠʪʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ. ɺʠʤʽʨʶʚʘʥʥʷ ʷʢ ʚʠ-

ʱʠʡ ʧʨʦʷʚ ʦʮʽʥʶʚʘʥʥʷ ʧʦʚʠʥʥʝ ʟʘʡʥʷʪʠ ʯʽʣʴʥʝ ʤʽʩʮʝ ʚ ʩʠʩʪʝʤʽ 

ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʦʩʚʽʪʠ ʷʢ ʫ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʫʩʽʭ ʨʽʚʥʽʚ, ʪʘʢ 

 ̔ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ, ʘ ʪʘʢʦʞ ʜʦʧʦʤʘʛʘʪʠ ʪʠʤ, ʭʪʦ ʟʘʡʤʘʻʪʴʩʷ ʩʘʤʦ-

ʦʩʚʽʪʦʶ.  
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 ʆʩʢʽʣʴʢʠ ʻʜʠʥʠʤ ʥʘ ʩʴʦʛʦʜʥʽ ʽʥʩʪʨʫʤʝʥʪʦʤ ʚʠʤʽʨʶʚʘʥʥʷ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʪʝʩʪʫʚʘʥʥʷ, ʫ ʢʥʠʟʽ ʮʽ ʪʝʨʤʽʥʠ ʚʞʠʚʘʶʪʴʩʷ ʷʢ ʩʠ-

ʥʦʥʽʤʠ. ɸʚʪʦʨ ʩʚʽʜʦʤʦ ʥʝ ʜʘʻ ʚʠʟʥʘʯʝʥʥʷ ʪʝʩʪʫ, ʱʦʙ ʫʥʠʢʥʫʪʠ 

ʥʝʤʠʥʫʯʦʛʦ ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʰʪʫʯʥʦʛʦ ʟʚʫʞʝʥʥʷ ʮʴʦʛʦ ʩʢʣʘʜʥʦʛʦ 

ʪʘ ʙʘʛʘʪʦʛʨʘʥʥʦʛʦ ʧʦʥʷʪʪʷ.  

ʏʝʨʝʟ ʦʙʤʝʞʝʥʠʡ ʦʙôʻʤ ʢʥʠʛʠ ʜʦ ʥʝʾ ʥʝ ʫʚʽʡʰʣʠ ʪʘʢʽ ʚʘʞʣʠʚʽ 

ʨʦʟʜʽʣʠ, ʷʢ ʽʩʪʦʨʽʷ ʩʪʘʥʦʚʣʝʥʥʷ ʧʩʠʭʦʤʝʪʨʽʾ ʪʘ ʦʩʚʽʪʥʽʭ ʚʠʤʽʨʶʚʘʥʴ 

ʫ ʩʚʽʪʽ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ ʪʝʩʪʫʚʘʥʥʷ, ʦʩʦʙʣʠʚʦʩʪʽ ʢʨʠ-

ʪʝʨʽʘʣʴʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ. 

ʃʦʛʽʢʘ ʚʠʢʣʘʜʫ ʤʘʪʝʨʽʘʣʫ ʚ ʦʩʥʦʚʥʦʤʫ ʚʽʜʧʦʚʽʜʘʻ ʢʣʘʩʠʯʥʦ-

ʤʫ ʧʽʜʨʫʯʥʠʢʫ ʃʽʥʜʠ ʂʨʦʢʝʨ ʪʘ ɼʞʝʡʤʩʘ ɸʣʛʽʥʠ [6], ʟʚʽʜʪʠ ʞ ʧʦ-

ʯʝʨʧʥʫʪʦ ʨʷʜ ʽʣʶʩʪʨʘʪʠʚʥʠʭ ʧʨʠʢʣʘʜʽʚ. ɺ ʦʩʥʦʚʫ ʜʝʷʢʠʭ ʛʣʘʚ, ʧʝ-

ʨʝʜʫʩʽʤ ʛʣʘʚʠ 4, ʧʨʠʩʚʷʯʝʥʦ ʾʟʘʛʘʣʴʥʦʤʫ ʦʛʣʷʜʫ ʧʦʥʷʪʪʷ ʚʘʣʽʜʥʦʩʪʽ 

ʚʠʤʽʨʶʚʘʥʴ, ʛʣʘʚ 10 (ʰʢʘʣʶʚʘʥʥʷ) ʪʘ 11 (ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʤʽʨʶʚʘʥʴ), ʧʦʢʣʘʜʝʥʦ ʤʘʪʝʨʽʘʣʠ 4-ʛʦ ʚʠʜʘʥʥʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ 

ʢʦʣʝʢʪʠʚʥʦʾ ʧʨʘʮʽ Educational Measurement [10]. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ-

ʩʷ ʡ ʽʥʰʽ ʜʞʝʨʝʣʘ, ʩʝʨʝʜ ʷʢʠʭ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʢʥʠʛʠ 

ʄ. ɹ. ʏʝʣʠʰʢʦʚʦʾ [9] ʪʘ ɸ. ɸʥʘʩʪʘʟʽ ʡ ʉ. ʋʨʙʽʥʠ [1]. ɺ ʢʽʥʮʽ ʢʥʠʛʠ 

ʥʘʚʝʜʝʥʦ ʩʧʠʩʦʢ ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ 

ʜʞʝʨʝʣ, ʷʢʠʡ ʩʚʽʜʦʤʦ ʦʙʤʝʞʝʥʦ ʘʚʪʦʨʦʤ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʷʢʦʩʪʽ ʽ 

ʜʦʩʪʫʧʥʦʩʪʽ. 

ʈʦʟʫʤʽʶʯʠ, ʱʦ ʫʩʧʽʰʥʝ ʦʧʘʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʦʤ ʢʥʠʛʠ ʚʠʤʘ-

ʛʘʻ ʧʝʚʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʯʠʪʘʯʽʚ, ʽ ʙʘʞʘʶʯʠ, ʱʦʙ ʢʥʠʛʘ 

ʤʦʛʣʘ ʙʫʪʠ ʢʦʨʠʩʥʦʶ ʷʢʦʤʦʛʘ ʰʠʨʰʦʤʫ ʾʭ ʢʦʣʫ, ʘʚʪʦʨ ʧʨʠʩʚʷʪʠʚ 

ʛʣʘʚʫ 2 ʙʘʟʦʚʠʤ ʧʦʥʷʪʪʷʤ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʫ ʨʦʟʨʽʟʽ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦ ʦʩʚʽʪʥʽʭ ʚʠʤʽʨʶʚʘʥ.ɹ ʋ ʪʠʭ ʤʽʩʮʷʭ, ʜʝ ʚʠʤʘʛʘʶʪʴ-

ʩʷ ʙʽʣʴʰ ˇʨʫʥʪʦʚʥʽ ʟʥʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʤʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʤʝʪʦʜʽʚ, ʪʘʢʠʭ ʷʢ ʬʘʢʪʦʨʥʠʡ ʯʠ ʜʠʩʢʨʠʤʽʥʘʥʪʥʠʡ ʘʥʘʣʽʟ, ʯʠʪʘʯʫ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʩʧʝʮʽʘʣʴʥʦʾ ʣʽʪʝʨʘʪʫʨʠ. 
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1. ̃ ˛˚ˬ˟˟ˬ ˛˞ˏ˴˟˚˩˛ː˛ ˏ˕˙˴˝˫ˏˍ˚˚ˬ 

ʊʨʠ ʪʝʦʨʽʾ ʚʠʤʽʨʶʚʘʥʴ. ʃʶʜʠʥʘ, ʷʢʘ ʚʧʝʨʰʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʟ 

ʽʜʝʻʶ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘʢʠʭ ʬʝʥʦʤʝʥʽʚ, ʷʢ çʽʥʪʝʣʝʢʪè, çʥʘʚʯʝʥʽʩʪʴè, 

çʟʜʽʙʥʽʩʪʴè, ʚʽʜʯʫʚʘʻ ʟʙʝʥʪʝʞʝʥʥʷ. ʋ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ ʚʠʤʽ-

ʨʶʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʦ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʝʜʤʝʪʽʚ, 

ʪʘʢʠʭ ʷʢ ʜʦʚʞʠʥʘ, ʚʘʛʘ, ʦʙôʻʤ, ʪʦʱʦ. ʌʽʟʠʯʥʝ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʻ ʨʷʜ 

ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʽ ʚʘʞʢʦ ʧʝʨʝʥʝʩʪʠ ʥʘ ʩʬʝʨʫ ʧʩʠʭʽʯʥʦʛʦ. ɺʘʞʣʠʚʦʶ 

ʚʣʘʩʪʠʚʽʩʪʶ ʬʽʟʠʯʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʻ ʘʜʠʪʠʚʥʽʩʪʴ, ʘʙʦ ʽʩʥʫʚʘʥʥʷ 

ʦʜʠʥʠʮʽ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘʢʦʾ, ʱʦ ʤʽʨʘ ʧʨʝʜʤʝʪʘ ʻ ʧʨʦʩʪʦʶ ʩʫʤʦʶ 

ʮʠʭ ʦʜʠʥʠʮʴ, ʪʘʢ, ʷʢʙʠ ʤʠ ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʚʽʜʢʣʘʜʘʣʠ ʧʦʩʣʽʜʦʚʥʦ 

ʷʢʠʡʩʴ çʪʚʝʨʜʠʡ ʙʨʫʩʦʢè, ʨʘʭʫʶʯʠ ʢʽʣʴʢʽʩʪʴ ʚʽʜʢʣʘʜʝʥʴ. 

ʊʘʢʝ ʨʦʟʫʤʽʥʥʷ ʚʠʤʽʨʶʚʘʥʥʷ ʽʩʥʫʚʘʣʦ ʫ ʬʽʟʠʮʽ ʩʪʦʣʽʪʪʷʤʠ, 

ʘʞ ʜʦ ʪʠʭ ʯʘʩʽʚ, ʢʦʣʠ ʬʽʟʠʯʥʘ ʥʘʫʢʘ ʧʨʦʥʠʢʣʘ ʫ ʤʽʢʨʦʩʚʽʪ. ʈʦʟʚʠ-

ʚʘʶʯʠ ʢʚʘʥʪʦʚʫ ʤʝʭʘʥʽʢʫ, ʬʽʟʠʢʠ ʟʽʰʪʦʚʭʥʫʣʠʩʷ ʟ ʧʠʪʘʥʥʷʤʠ: 1) 

ʱʦ ʤʠ ʚʠʤʽʨʶʻʤʦ? 2) ʗʢ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʧʨʠʣʘʜ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ 

ʩʘʤ ʧʨʦʮʝʩ ʚʠʤʽʨʶʚʘʥʥʷ? 

ɼʣʷ ʧʩʠʭʦʣʦʛʽʾ ʪʘ ʽʥʰʠʭ ʩʫʩʧʽʣʴʥʠʭ ʥʘʫʢ ʮʽ ʧʠʪʘʥʥʷ ʙʫʣʠ ʘʢ-

ʪʫʘʣʴʥʠʤʠ ʚʽʜ ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ. ʗʢʱʦ ʫ ʬʽʟʠʮʽ ʜʦʩʣʽʜʥʠʢ ʚʟʘʻʤʦʜʽʻ 

ʟ ʩʫʙôʻʢʪʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʯʝʨʝʟ ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʧʨʠʣʘʜ, ʪʦ ʚ ʩʫʩʧʽ-

ʣʴʥʠʭ ʥʘʫʢʘʭ ʪʘʢʠʤ çʧʨʠʣʘʜʦʤè ʻ ʚʩʷ ʦʨʛʘʥʽʟʘʮʽʷ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ʇʦʪʨʝʙʘ ʩʫʩʧʽʣʴʥʠʭ ʥʘʫʢ ʫ ʚʠʤʽʨʶʚʘʥʥʷʭ ʟʤʫʩʠʣʘ ʜʦʩʣʽʜʥʠʢʽʚ 

ʧʝʨʝʦʩʤʠʩʣʶʚʘʪʠ ʩʘʤʝ ʧʦʥʷʪʪʷ ʚʠʤʽʨʶʚʘʥʥʷ. ʋ 19-20 ʩʪʦʣʽʪʪʷʭ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʪʨʠ ʧʽʜʭʦʜʠ, ʘʙʦ ʪʨʠ ʪʝʦʨʽʾ ʚʠʤʽʨʶʚʘʥʴ, ʷʢʽ ʚʠʢʦʨʠ-

ʩʪʦʚʫʚʘʣʠʩʴ ʫ ʧʩʠʭʦʣʦʛʽʾ: ʢʣʘʩʠʯʥʘ, ʦʧʝʨʘʮʽʦʥʘʣʴʥʘ ʪʘ ʨʝʧʨʝʟʝʥʪʘ-

ʪʠʚʥʘ. 

ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʢʣʘʩʠʯʥʦʶ ʪʝʦʨʽʻʶ ʚʠʤʽʨʶʚʘʥʴ, ʧʩʠʭʦʣʦ-

ʛʽʷ ʻ ʢʽʣʴʢʽʩʥʦʶ ʥʘʫʢʦʶ. ɿʘʩʥʦʚʥʠʢ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʾ ɻʫʩʪʘʚ ʌʝʭʥʝʨ 

ʚʚʘʞʘʚ, ʱʦ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʚʠʤʽʨʶʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʣʷʛʘʻ ʫ 

ʟôʷʩʫʚʘʥʥʽ, ʷʢ ʯʘʩʪʦ ʦʜʠʥʠʮʷ ʢʽʣʴʢʦʩʪʽ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ ʚʠʜʫ ʤʽʩ-

ʪʠʪʴʩʷ ʫ ʥʽʡ. ʋ ʥʘʰ ʯʘʩ ʢʣʘʩʠʯʥʘ ʪʝʦʨʽʷ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ ʚʠʪʽʩ-

ʥʝʥʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʶ ʪʘ ʦʧʝʨʘʮʽʦʥʘʣʴʥʦʶ ʪʝʦʨʽʷʤʠ. 

ɿʛʽʜʥʦ ʟ ʦʧʝʨʘʮʽʦʥʘʣʴʥʦʶ ʪʝʦʨʽʻʶ ʚʠʤʽʨʶʚʘʥʴ, ʷʢʘ ʨʦʟʚʠʚʘ-

ʣʘʩʷ ʫ ʧʝʨʰʽʡ ʧʦʣʦʚʠʥʽ 20-ʛʦ ʩʪʦʣʽʪʪʷ, ʧʽʜ ʙʫʜʴ-ʷʢʠʤ ʢʦʥʮʝʧʪʦʤ 

(ʪʦʙʪʦ ʧʦʥʷʪʪʷʤ) ʨʦʟʫʤʽʻʪʴʩʷ ʥʝ ʱʦ ʽʥʰʝ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʦʧʝʨʘʮʽʡ. ɿ 

ʦʧʝʨʘʮʽʦʥʘʣʴʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʙʫʜʴ-ʷʢʝ ʚʠʤʽʨʶʚʘʥʥʷ ï ʮʝ ʦʧʝʨʘʮʽʷ, 
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ʱʦ ʧʦʨʦʜʞʫʻ ʯʠʩʣʘ. ʏʠʩʣʘ ʻ ʩʘʤʦʜʦʩʪʘʪʥʽʤʠ ʽ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʨʠ-

ʨʦʜʠ ʦʙôʻʢʪʘ, ʱʦʜʦ ʷʢʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʤʽʨʶʚʘʥʥʷ. ɺ ʛʨʘʥʠʯʥʦʤʫ 

ʨʦʟʫʤʽʥʥʽ ʜʣʷ ʦʧʝʨʘʮʽʦʥʘʣʽʩʪʘ ʥʘʫʢʘ ʻ ʧʨʦʩʪʦ ʚʠʚʯʝʥʥʷʤ ʚʠʢʦʥʫ-

ʚʘʥʠʭ ʦʧʝʨʘʮʽʡ, ʘ ʥʝ ʜʦʩʣʽʜʞʝʥʥʷʤ ʨʝʘʣʴʥʦʩʪʽ. ʊʘʢ, ʦʧʝʨʘʮʽʦʥʘʣʽʩʪ 

ʨʦʟʛʣʷʜʘʻ ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫʚʘʥʥʷ ʷʢ ʚʠʤʽʨʶʚʘʥʥʷ ʚʞʝ ʪʦʜʽ, ʢʦʣʠ 

ʚʦʥʠ ʻ ʥʘʩʣʽʜʢʦʤ ʦʩʤʠʩʣʝʥʦʛʦ ʧʨʠʧʠʩʫʚʘʥʥʷ ʯʠʩʝʣ, ʚʠʢʦʥʘʥʦʛʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʪʨʦʛʦ ʚʠʟʥʘʯʝʥʠʭ ʦʧʝʨʘʮʽʡ. 

ɼʣʷ ʧʦʩʣʽʜʦʚʥʠʢʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʾ ʪʝʦʨʽʾ ʚʠʤʽʨʶʚʘʥʴ, 

ʦʪʨʠʤʘʥʠʭ ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʝʩʪʫʚʘʥʥʷ ʦʮʽʥʦʢ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʪʦʛʦ, 

ʱʦʙ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʚʦʥʠ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʚʠʤʽʨʶʚʘʥʥʷ, ʭʦʯʘ ʡ 

ʦʪʨʠʤʘʥʽ ʚʥʘʩʣʽʜʦʢ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʠʭ ʦʧʝʨʘʮʽʡ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʦʮʽ-

ʥʢʠ ʤʦʞʥʘ ʙʫʣʦ ʚʚʘʞʘʪʠ ʨʝʟʫʣʴʪʘʪʦʤ ʚʠʤʽʨʶʚʘʥʴ, ʥʝʦʙʭʽʜʥʦ, ʱʦʙ 

ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʥʠʤʠ (ʩʢʘʞʽʤʦ, ʚʽʜʥʦʰʝʥʥʷ ʧʦʨʷʜʢʫ) ʨʝʧʨʝʟʝʥʪʫ-

ʚʘʣʠ ʷʢʽʩʥʽ ʝʤʧʽʨʠʯʥʽ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʫʩʧʽʰʥʽʩʪʶ ʚʠʢʦʥʘʥʥʷ ʪʝʩʪʫ 

ʨʽʟʥʠʤʠ ʦʩʦʙʘʤʠ, ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʶʪʴ ʧʦʣʷʛʘʪʠ ʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʪʘʢʠʭ ʚʽʜʥʦʰʝʥʴ ʽ ʦʧʠʩʘʥʥʽ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʽ ʦʩʚʽʪʥʽʭ ʚʠʤʽʨʶʚʘʥʥʷʭ 

ʙʽʣʴʰ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦʣʦʞʝʥʥʷ ʩʘʤʝ ʨʝʧʨʝʟʝʥʪʘʪʠʚ-

ʥʦʾ ʪʝʦʨʽʾ ʚʠʤʽʨʶʚʘʥʴ.  

ʈʝʧʨʝʟʝʥʪʘʪʠʚʥʘ ʪʝʦʨʽʷ ʚʠʤʽʨʶʚʘʥʴ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʘʤʝʨʠ-

ʢʘʥʩʴʢʠʤ ʧʩʠʭʦʣʦʛʦʤ ʉʪʝʥʣʽ ʉʪʽʚʝʥʩʦʤ ʚ 40-ʭ ʨʦʢʘʭ 20 ʩʪʦʣʽʪʪʷ. 

ʎʝʥʪʨʘʣʴʥʠʤ ʧʦʥʷʪʪʷʤ ʮʽʻʾ ʪʝʦʨʽʾ ʻ ʧʦʥʷʪʪʷ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʰʢʘʣʠ. 

ʉʣʽʜ ʨʦʟʨʽʟʥʷʪʠ ʦʙôʻʢʪʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʾʭ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʦʟʥʘ-

ʢʠ. ʆʩʪʘʥʥʽ ʚʠʨʘʞʘʶʪʴ ʫ ʪʽʡ ʯʠ ʽʥʰʽʡ ʯʠʩʣʦʚʽʡ ʰʢʘʣʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʦʙôʻʢʪʽʚ.  

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʷʢʘ ʦʧʝʨʘʮʽʷ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʚʠʤʽʨʁ-

ʚʘʥʥʷ ʦʟʥʘʢʠ, ʚʠʜʽʣʷʶʪʴ ʰʢʘʣʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʷʢʽ ʯʘʩʪʦ ʥʘʟʠʚʘʶʪʴ 

ʱʝ ʨʽʚʥʷʤʠ ʚʠʤʽʨʶʚʘʥʥʷ. ʊʠʧ ʰʢʘʣʠ ʟʘʜʘʻ ʛʨʫʧʫ ʜʦʧʫʩʪʠʤʠʭ ʧʝ-

ʨʝʪʚʦʨʝʥʴ ʰʢʘʣʠ. ɼʦʧʫʩʪʠʤʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʝ ʤʽʥʷʶʪʴ ʩʧʽʚʚʽʜʥʦ-

ʰʝʥʴ ʤʽʞ ʦʙ'ʻʢʪʘʤʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʪʦʙʪʦ ʧʽʩʣʷ ʜʦʧʫʩʪʠʤʠʭ ʧʝʨʝʪ-

ʚʦʨʝʥʴ ʜʘʥʽ ʟʘʣʠʰʘʶʪʴʩʷ ʚʠʤʽʨʷʥʠʤʠ ʫ ʰʢʘʣʽ ʪʦʛʦ ʞ ʩʘʤʦʛʦ ʪʠʧʫ. 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʜʦʚʞʠʥʠ ʧʝʨʝʭʽʜ ʚʽʜ ʬʫʪʽʚ ʜʦ ʤʝʪʨʽʚ 

ʥʝ ʤʽʥʷʻ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʤʽʞ ʜʦʚʞʠʥʘʤʠ ʜʘʥʠʭ ʦʙ'ʻʢʪʽʚ ï ʷʢʱʦ ʧʝ-

ʨʰʠʡ ʦʙ'ʻʢʪ ʜʦʚʰʠʡ ʜʨʫʛʦʛʦ, ʪʦ ʮʝ ʙʫʜʝ ʚʩʪʘʥʦʚʣʝʥʦ ʽ ʧʨʠ ʚʠʤʽ-

ʨʶʚʘʥʥʽ ʫ ʬʫʪʘʭ, ʽ ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʚ ʤʝʪʨʘʭ. ʇʨʠ ʮʴʦʤʫ ʯʠʩʝʣʴʥʝ 

ʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ ʚ ʬʫʪʘʭ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʯʠʩʝʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʜʦʚʞʠʥʠ ʚ ʤʝʪʨʘʭ ï ʥʝ ʤʽʥʷʻʪʴʩʷ ʣʠʰʝ ʨʝʟʫʣʴʪʘʪ ʧʦʨʽʚʥʷʥʥʷ ʜʦʚ-

ʞʠʥ ʜʚʦʭ ʦʙ'ʻʢʪʽʚ.  
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ʇʝʨʰ ʟʘ ʚʩʝ, ʰʢʘʣʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʤʝʪʨʠʯʥʽ ʽ ʥʝʤʝʪʨʠʯʥʽ 

(ʟʘ ʽʥʰʦʶ ʪʝʨʤʽʥʦʣʦʛʽʻʶ, ʰʢʘʣʠ ʷʢʽʩʥʠʭ ʦʟʥʘʢ ʽ ʰʢʘʣʠ ʢʽʣʴʢʽʩʥʠʭ 

ʦʟʥʘʢ, ʘʙʦ ʰʢʘʣʠ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ ʽ ʰʢʘʣʠ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ). 

ʐʢʘʣʘ ʻ ʤʝʪʨʠʯʥʦʶ, ʷʢʱʦ ʜʣʷ ʥʝʾ ʤʦʞʝ ʽʩʥʫʚʘʪʠ ʦʜʠʥʠʮʷ 

ʚʠʤʽʨʶʚʘʥʥʷ. ʊʘʢʦʞ ʰʢʘʣʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʠʩʢʨʝʪʥʽ ʪʘ ʥʝʧʝʨʝ-

ʨʚʥʽ.  

ʊʠʧʠ ʰʢʘʣ. ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʯʦʪʠʨʠ ʪʠʧʠ ʰʢʘʣ. 

1. ʅʦʤʽʥʘʣʴʥʘ ʰʢʘʣʘ (ʰʢʘʣʘ ʥʘʡʤʝʥʫʚʘʥʴ, ʢʘʪʝʛʦʨʽʘʣʴʥʘ 

ʰʢʘʣʘ). ʋ ʰʢʘʣʽ ʥʘʡʤʝʥʫʚʘʥʴ ʜʦʧʫʩʪʠʤʠʤʠ ʻ ʪʽʣʴʢʠ ʚʟʘʻʤʥʦ-

ʦʜʥʦʟʥʘʯʥʽ (ʪʦʪʦʞʥʽ) ʧʝʨʝʪʚʦʨʝʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ ʰʢʘʣʠ ʤʘʻ 

ʥʘ ʤʝʪʽ ʢʣʘʩʠʬʽʢʘʮʽʶ ʦʙôʻʢʪʽʚ. ɺ ʮʽʡ ʰʢʘʣʽ ʯʠʩʣʘ ʷʢʱʦ ʡ ʚʠʢʦʨʠʩ-

ʪʦʚʫʶʪʴʩʷ, ʪʦ ʣʠʰʝ ʷʢ ʤʽʪʢʠ ʜʣʷ ʨʦʟʨʽʟʥʝʥʥʷ ʦʙ'ʻʢʪʽʚ. ɺ ʰʢʘʣʽ 

ʥʘʡʤʝʥʫʚʘʥʴ ʚʠʤʽʨʷʥʽ, ʥʘʧʨʠʢʣʘʜ, ʥʦʤʝʨʠ ʪʝʣʝʬʦʥʽʚ, ʘʚʪʦʤʘʰʠʥ, 

ʧʘʩʧʦʨʪʽʚ, ʩʪʫʜʝʥʪʩʴʢʠʭ ʢʚʠʪʢʽʚ. ʅʦʤʝʨʠ ʩʪʨʘʭʦʚʠʭ ʩʚʽʜʦʮʪʚ ʜʝʨ-

ʞʘʚʥʦʛʦ ʧʝʥʩʽʡʥʦʛʦ ʩʪʨʘʭʫʚʘʥʥʷ, ʤʝʜʠʯʥʦʛʦ ʩʪʨʘʭʫʚʘʥʥʷ, ʰʪʨʠʭ-

ʢʦʜʠ ʪʦʚʘʨʽʚ ʪʝʞ ʚʠʤʽʨʷʥʽ ʚ ʰʢʘʣʽ ʥʘʡʤʝʥʫʚʘʥʴ. ʉʪʘʪʴ ʣʶʜʝʡ ʪʘ-

ʢʦʞ ʚʠʤʽʨʶʻʪʴʩʷ ʚ ʰʢʘʣʽ ʥʘʡʤʝʥʫʚʘʥʴ, ʨʝʟʫʣʴʪʘʪ ʚʠʤʽʨʶʚʘʥʥʷ 

ʧʨʠʡʤʘʻ ʜʚʘ ʟʥʘʯʝʥʥʷ ï ʯʦʣʦʚʽʯʘ, ʞʽʥʦʯʘ. ʈʘʩʘ, ʥʘʮʽʦʥʘʣʴʥʽʩʪʴ, 

ʢʦʣʽʨ ʦʯʝʡ, ʚʦʣʦʩʩʷ ï ʥʦʤʽʥʘʣʴʥʽ ʦʟʥʘʢʠ. ʅʽʢʦʤʫ ʥʝ ʧʨʠʡʜʝ ʚ ʛʦʣʦ-

ʚʫ ʜʦʜʘʚʘʪʠ ʘʙʦ ʤʥʦʞʠʪʠ ʥʦʤʝʨʠ ʪʝʣʝʬʦʥʽʚ, ʪʘʢʽ ʦʧʝʨʘʮʽʾ ʥʝ ʤʘ-

ʶʪʴ ʜʣʷ ʥʦʤʽʥʘʣʴʥʦʾ ʰʢʘʣʠ ʩʝʥʩʫ. ɭʜʠʥʝ, ʜʣʷ ʯʦʛʦ ʛʦʜʷʪʴʩʷ ʨʝ-

ʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʚ ʰʢʘʣʽ ʥʘʡʤʝʥʫʚʘʥʴ ï ʜʣʷ ʨʦʟʨʽʟʥʝʥʥʷ ʦʙ'ʻʢ-

ʪʽʚ. ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʮʴʦʛʦ ʜʦʩʪʘʪʥʴʦ. ʅʘʧʨʠʢʣʘʜ, ʰʘʬʢʠ ʜʣʷ 

ʦʜʷʛʫ ʚ ʨʦʟʜʷʛʘʣʴʥʷʭ ʜʣʷ ʜʦʨʦʩʣʠʭ ʨʦʟʨʽʟʥʷʶʪʴ ʟʘ ʥʦʤʝʨʘʤʠ, ʪʦʙ-

ʪʦ ʯʠʩʣʘʤʠ, ʘ ʚ ʜʠʪʷʯʠʭ ʩʘʜʢʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʘʣʶʥʢʠ, ʦʩʢʽʣʴʢʠ 

ʜʽʪʠ ʱʝ ʥʝ ʟʥʘʶʪʴ ʯʠʩʝʣ. 

2. ʇʦʨʷʜʢʦʚʘ (ʨʘʥʛʦʚʘ) ʰʢʘʣʘ. ɺʠʱʝ ʤʠ ʨʦʟʛʣʷʥʫʣʠ ʧʨʠʢʣʘʜ 

ʟ ʰʘʬʢʘʤʠ ʜʣʷ ʦʜʷʛʫ ʫ ʜʦʨʦʩʣʽʡ ʽ ʜʠʪʷʯʽʡ ʨʦʟʜʷʛʘʣʴʥʷʭ. ʋ ʪʦʤʫ 

ʚʠʧʘʜʢʫ, ʢʦʣʠ ʤʠ ʚʠʨʽʰʠʤʦ ʧʦʟʥʘʯʘʪʠ ʰʘʬʢʠ ʥʝ ʤʘʣʶʥʢʘʤʠ, ʘ 

ʯʠʩʣʘʤʠ, ʤʠ ʤʦʞʝʤʦ ʟʘʢʣʘʩʪʠ ʚ ʮʽ ʧʦʟʥʘʯʝʥʥʷ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘ-

ʮʽʶ, ʷʢʘ ʙʫʜʝ ʜʦʧʦʤʘʛʘʪʠ ʰʚʠʜʰʝ ʚʽʜʰʫʢʘʪʠ ʧʦʪʨʽʙʥʫ ʰʘʬʢʫ. ɸ 

ʩʘʤʝ, ʤʠ ʤʦʞʝʤʦ ʚʧʦʨʷʜʢʫʚʘʪʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʰʘʬʦʢ ʟʘ ʟʨʦʩʪʘʥ-

ʥʷʤ ʯʠ ʩʧʘʜʘʥʥʷʤ ʯʠʩʝʣ, ʥʘʧʠʩʘʥʠʭ ʥʘ ʥʠʭ (ʽʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʧʨʦ-

ʥʫʤʝʨʫʻʤʦ ʰʘʬʢʠ). ʆʯʝʚʠʜʥʦ, ʟʤʝʥʰʝʥʥʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʜʦʟʚʦ-

ʣʷʻ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʤʠ ʧʝʨʝʭʦʜʠʤʦ ʪʘʢʠʤ ʯʠʥʦʤ ʜʦ ʰʢʘʣʠ ʚʠ-

ʱʦʛʦ ʪʠʧʫ.  

ʋ ʧʦʨʷʜʢʦʚʽʡ ʰʢʘʣʽ ʯʠʩʣʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʜʣʷ 

ʨʦʟʨʽʟʥʝʥʥʷ ʦʙ'ʻʢʪʽʚ, ʘʣʝ ʽ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʨʷʜʢʫ ʤʽʞ ʦʙ'ʻʢʪʘ-
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ʤʠ. ʇʨʦʩʪʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʦʮʽʥʢʠ ʟʥʘʥʴ. ʉʠʤʚʦʣʽʯʥʦ, ʱʦ ʦʮʽʥʢʠ 

ʩʪʫʜʝʥʪʽʚ ʟʘ ʯʦʪʠʨʠʙʘʣʴʥʦʶ ʥʘʮʽʦʥʘʣʴʥʦʶ ʰʢʘʣʦʶ ʤʦʞʫʪʴ ʚʠʨʘ-

ʞʘʪʠʩʴ ʷʢ ʯʠʩʣʘʤʠ (2, 3, 4, 5), ʪʘʢ ʽ ʩʣʦʚʝʩʥʦ ï ʥʝʟʘʜʦʚʽʣʴʥʦ, ʟʘʜʦ-

ʚʽʣʴʥʦ, ʜʦʙʨʝ, ʚʽʜʤʽʥʥʦ. ʎʠʤ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ "ʥʝʯʠʩʣʦʚʠʡ" ʭʘʨʘʢ-

ʪʝʨ ʦʮʽʥʦʢ. ʅʝ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʫʯʝʥʴ, ʷʢʠʡ ʦʪʨʠʤʘʚ ʜʚʽʡ-

ʢʫ, ʟʥʘʻ ʨʽʚʥʦ ʚʜʚʽʯʽ ʤʝʥʰʝ, ʥʽʞ ʪʦʡ, ʱʦ ʦʪʨʠʤʘʚ ʯʝʪʚʽʨʢʫ, ʘʙʦ 

ʨʽʟʥʠʮʷ ʤʽʞ ʪʠʤ, ʭʪʦ ʦʪʨʠʤʘʚ ʪʨʽʡʢʫ ʽ ʪʠʤ, ʭʪʦ ʦʪʨʠʤʘʚ ʯʝʪʚʽʨʢʫ, 

ʜʦʨʽʚʥʶʻ ʨʽʟʥʠʮʽ ʫ ʟʥʘʥʥʷʭ ʤʽʞ ʪʠʤʠ, ʭʪʦ ʦʪʨʠʤʘʚ ʚʽʜʧʦʚʽʜʥʦ ʯʝʪ-

ʚʽʨʢʫ ʽ ʧôʷʪʽʨʢʫ.  

ʆʮʽʥʢʠ ʝʢʩʧʝʨʪʽʚ ʥʘʡʯʘʩʪʽʰʝ ʩʣʽʜ ʚʚʘʞʘʪʠ ʚʠʤʽʨʷʥʠʤʠ ʚ ʧʦ-

ʨʷʜʢʦʚʽʡ ʰʢʘʣʽ, ʘʜʞʝ ʣʶʜʠʥʘ ʙʽʣʴʰ ʧʨʘʚʠʣʴʥʦ (ʽ ʟ ʤʝʥʰʠʤʠ ʫʪʨʫ-

ʜʥʝʥʥʷʤʠ) ʚʽʜʧʦʚʽʜʘʻ ʥʘ ʧʠʪʘʥʥʷ ʷʢʽʩʥʦʛʦ, ʥʘʧʨʠʢʣʘʜ, ʧʦʨʽʚʥʷʣʴ-

ʥʦʛʦ, ʭʘʨʘʢʪʝʨʫ, ʥʽʞ ʢʽʣʴʢʽʩʥʦʛʦ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʣʝʛʰʝ ʩʢʘʟʘʪʠ, 

ʷʢʠʡ ʟ ʜʚʦʭ ʚʽʜʨʽʟʢʽʚ ʜʦʚʰʠʡ, ʥʽʞ ʚʢʘʟʘʪʠ ʾʭ ʜʦʚʞʠʥʫ ʚ ʤʽʣʽʤʝʪʨʘʭ.  

ʋ ʨʽʟʥʠʭ ʦʙʣʘʩʪʷʭ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʙʘʛʘʪʦ 

ʚʠʜʽʚ ʧʦʨʷʜʢʦʚʠʭ ʰʢʘʣ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʚ ʤʽʥʝʨʘʣʦʛʽʾ ʚʠʢʦʨʠʩʪʦ-

ʚʫʻʪʴʩʷ ʰʢʘʣʘ ʄʦʦʩʘ, ʧʦ ʷʢʦʤʫ ʤʽʥʝʨʘʣʠ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʟʛʽʜʥʦ 

ʢʨʠʪʝʨʽʶ ʪʚʝʨʜʦʩʪʽ. ʊʘʢ, ʟʛʽʜʥʦ ʟ ʮʽʻʶ ʰʢʘʣʦʶ, ʪʘʣʴʢ ʤʘʻ ʙʘʣ 1, 

ʛʽʧʩ ï 2, ʘ ʘʣʤʘʟ ï 10. ʄʽʥʝʨʘʣ ʟ ʙʽʣʴʰʠʤ ʥʦʤʝʨʦʤ ʻ ʙʽʣʴʰ ʪʚʝʨ-

ʜʠʤ, ʥʽʞ ʤʽʥʝʨʘʣ ʟ ʤʝʥʰʠʤ ʥʦʤʝʨʦʤ, ʧʨʠ ʥʘʪʠʩʥʝʥʥʽ ʜʨʷʧʘʻ ʡʦʛʦ.  

ʇʦʨʷʜʢʦʚʠʤʠ ʰʢʘʣʘʤʠ ʚ ʛʝʦʛʨʘʬʽʾ ʻ ï ʙʦʬʦʨʪʦʚʘ ʰʢʘʣʘ ʚʪ̔-

ʨʽʚ (çʰʪʠʣʴè, çʩʣʘʙʢʠʡ ʚʽʪʝʨè, çʧʦʤʽʨʥʠʡ ʚʽʪʝʨè ʽ ʪ.ʜ.), ʰʢʘʣʘ ʩʠʣʠ 

ʟʝʤʣʝʪʨʫʩʽʚ. ʆʯʝʚʠʜʥʦ, ʥʝ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʟʝʤʣʝʪʨʫʩ ʚ 2 

ʙʘʣʠ (ʣʘʤʧʘ ʛʦʡʜʥʫʣʘʩʷ ʧʽʜ ʩʪʝʣʝʶ ï ʪʘʢʝ ʙʫʚʘʻ ʽ ʚ ʥʘʰʽʡ ʤʽʩʮʝʚʦ-

ʩʪʽ) ʨʽʚʥʦ ʚ 5 ʨʘʟʽʚ ʩʣʘʙʢʽʰʠʡ, ʥʽʞ ʟʝʤʣʝʪʨʫʩ ʚ 10 ʙʘʣʽʚ (ʧʦʚʥʝ 

ʨʫʡʥʫʚʘʥʥʷ ʚʩʽʭ ʩʧʦʨʫʜ ʥʘ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ). 

ʋ ʤʝʜʠʮʠʥʽ ʻ ʙʘʛʘʪʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʧʦʨʷʜʢʦʚʠʭ ʰʢʘʣ ï 

ʰʢʘʣʘ ʩʪʘʜʽʡ ʛʽʧʝʨʪʦʥʽʯʥʦʾ ʭʚʦʨʦʙʠ, ʰʢʘʣʘ ʦʧʽʢʽʚ ʪʦʱʦ. ʅʦʤʝʨʠ 

ʙʫʜʠʥʢʽʚ ʪʘʢʦʞ ʚʠʤʽʨʷʥʽ ʚ ʧʦʨʷʜʢʦʚʽʡ ʰʢʘʣʽ ï ʚʦʥʠ ʧʦʢʘʟʫʶʪʴ, ʚ 

ʷʢʦʤʫ ʧʦʨʷʜʢʫ ʩʪʦʷʪʴ ʙʫʜʠʥʢʠ ʫʟʜʦʚʞ ʚʫʣʠʮʽ. ʅʦʤʝʨʠ ʪʦʤʽʚ ʚ ʟʽʙ-

ʨʘʥʥʽ ʪʚʦʨʽʚ ʧʠʩʴʤʝʥʥʠʢʘ ʘʙʦ ʥʦʤʝʨʠ ʩʧʨʘʚ ʚ ʘʨʭʽʚʽ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʟʘʟʚʠʯʘʡ ʧʦʚôʷʟʘʥʽ ʟ ʭʨʦʥʦʣʦʛʽʯʥʠʤ ʧʦʨʷʜʢʦʤ ʾʭ ʩʪʚʦʨʝʥʥʷ, ʪʦʤʫ 

ʪʝʞ ʻ ʧʨʠʢʣʘʜʘʤʠ ʧʦʨʷʜʢʦʚʦʾ ʰʢʘʣʠ. 

ɼʦ ʧʦʨʷʜʢʦʚʠʭ ʰʢʘʣ ʜʦʧʫʩʪʠʤʠʤʠ ʻ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʷʢʽ ʥʝ 

ʧʦʨʫʰʫʶʪʴ ʧʦʨʷʜʢʫ ʤʽʞ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʶʚʘʥʴ, ʪʦʙʪʦ ʙʫʜʴ-

ʷʢʽ ʤʦʥʦʪʦʥʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʣʦʛʘʨʠʬʤʫʚʘʥʥʷ. ʉʣʽʜ 

ʧʘʤôʷʪʘʪʠ, ʱʦ ʩʧʘʜʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʤʽʥʶʻ ʧʦʨʷʜʦʢ ʨʦʟʤʽʱʝʥʥʷ 

ʯʠʩʝʣ ʥʘ ʰʢʘʣʽ ʥʘ ʧʨʦʪʠʣʝʞʥʠʡ. 
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ʇʨʠ ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʦʧʨʘʮʶʚʘʥʥʽ ʧʦʨʷʜʢʦʚʠʭ ʜʘʥʠʭ ʚʽʜʰʫ-

ʢʘʥʥʷ ʪʘʢʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ, ʚʟʘʛʘʣʽ ʢʘ-

ʞʫʯʠ, ʥʝ ʤʘʻ ʩʝʥʩʫ.  

ʇʦʨʷʜʢʦʚʘ ʰʢʘʣʘ ʽ ʰʢʘʣʘ ʥʘʡʤʝʥʫʚʘʥʴ ʻ ʦʩʥʦʚʥʠʤʠ ʰʢʘʣʘ-

ʤʠ ʷʢʽʩʥʠʭ ʦʟʥʘʢ ʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʥʝʤʝʪʨʠʯʥʠʭ ʰʢʘʣ. ɺ ʙʘʛʘʪʴʦʭ 

ʢʦʥʢʨʝʪʥʠʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ʽ ʧʨʘʢʪʠʢʠ ʨʝʟʫʣʴʪʘʪʠ ʷʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ 

ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘ ʮʠʤʠ ʰʢʘʣʘʤʠ. 

ʐʢʘʣʠ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ (ʤʝʪʨʠʯʥʽ ʰʢʘʣʠ, ʘʙʦ ʰʢʘʣʠ ʚʠʱʦʛʦ 

ʪʠʧʫ) ï ʮʝ, ʚ ʦʩʥʦʚʥʦʤʫ, ʰʢʘʣʘ ʽʥʪʝʨʚʘʣʽʚ ʽ ʰʢʘʣʘ ʚʽʜʥʦʰʝʥʴ. 

3. ʐʢʘʣʘ ʽʥʪʝʨʚʘʣʽʚ. ʋ ʮʽʡ ʰʢʘʣʽ ʯʠʩʣʘ ʚʽʜʦʙʨʘʞʘʶʪʴ ʥʝ 

ʪʽʣʴʢʠ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʦʙôʻʢʪʘʤʠ ʟʘ ʩʪʫʧʝʥʝʤ ʚʠʨʘʞʝʥʦʩʪʽ ʦʟʥʘʢʠ, 

ʘ ʡ ʥʘ ʩʢʽʣʴʢʠ ʙʽʣʴʰʝ ʘʙʦ ʤʝʥʰʝ ʚʠʨʘʞʝʥʘ ʦʟʥʘʢʘ. ʍʘʨʘʢʪʝʨʥʦʶ 

ʦʩʦʙʣʠʚʽʩʪʶ ʮʽʻʾ ʰʢʘʣʠ, ʷʢʘ ʚʽʜʨʽʟʥʷʻ ʾʾ ʚʽʜ ʽʥʰʦʾ ʤʝʪʨʠʯʥʦʾ ʰʢʘʣʠ 

ï ʰʢʘʣʠ ʚʽʜʥʦʰʝʥʴ, ï ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʧʦʯʘʪʢʫ ʚʽʜʣʽʢʫ ʽ 

ʧʨʠʨʦʜʥʦʾ ʦʜʠʥʠʮʽ ʚʠʤʽʨʶʚʘʥʥʷ. ɼʦʩʣʽʜʥʠʢ ʧʦʚʠʥʝʥ ʩʘʤ ʟʘʜʘʪʠ 

ʪʦʯʢʫ (ʧʦʯʘʪʦʢ) ʚʽʜʣʽʢʫ ʽ ʩʘʤ ʚʠʙʨʘʪʠ ʦʜʠʥʠʮʶ ʚʠʤʽʨʶʚʘʥʥʷ. 

ɼʦʧʫʩʪʠʤʠʤʠ ʧʝʨʝʪʚʦʨʝʥʥʷʤʠ ʚ ʰʢʘʣʽ ʽʥʪʝʨʚʘʣʽʚ ʻ ʙʫʜʴ-ʷʢʽ 

ʣʽʥʽʡʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʪʦʙʪʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʠʜʫ ώ ὥὼ ὦ. ʅʘ-
ʧʨʠʢʣʘʜ, ʪʝʤʧʝʨʘʪʫʨʥʽ ʰʢʘʣʠ ʎʝʣʴʩʽʷ ʽ ʌʘʨʝʥʛʝʡʪʘ ʟʚ'ʷʟʘʥʽ ʟʘʣʝʞ-

ʥʽʩʪʶ Ј˞  υȾω Ј& ɀ σς, ʜʝ Ј˞ ï ʪʝʤʧʝʨʘʪʫʨʘ (ʚ ʛʨʘʜʫʩʘʭ) ʟʘ 

ʰʢʘʣʦʶ ʎʝʣʴʩʽʷ, ʘ 
0
F ï ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʰʢʘʣʦʶ ʌʘʨʝʥʛʝʡʪʘ. 

ɼʣʷ ʽʥʪʝʨʚʘʣʴʥʦʾ ʰʢʘʣʠ ʚʝʣʠʯʠʥʘ ʩʝʨʝʜʥʴʦʛʦ ʘʨʠʬʤʝʪʠʯʥʦ-

ʛʦ ʤʘʻ ʮʽʣʢʦʤ ʚʠʟʥʘʯʝʥʠʡ ʟʤʽʩʪ. 

4. ʐʢʘʣʘ ʚʽʜʥʦʰʝʥʴ. ɿ ʢʽʣʴʢʽʩʥʠʭ ʰʢʘʣ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʚ 

ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢʘʭ ʽ ʫ ʧʦʚʩʷʢʜʝʥʥʽʡ ʧʨʘʢʪʠʮʽ ʻ ʰʢʘʣʠ ʚʽʜʥʦʰʝʥʴ. 

ʋ ʥʠʭ ʻ ʧʨʠʨʦʜʥʠʡ ʧʦʯʘʪʦʢ ʚʽʜʣʽʢʫ ï ʥʫʣʴ, ʷʢʠʡ ʦʟʥʘʯʘʻ ʚʽʜʩʫʪ-

ʥʽʩʪʴ ʚʝʣʠʯʠʥʠ. ɺ ʪʘʢʽʡ ʰʢʘʣʽ ʯʠʩʣʘ ʚʽʜʦʙʨʘʞʘʶʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ-

ʤʽʥʥʽʩʪʴ ʤʽʞ ʦʙôʻʢʪʘʤʠ ʟʘ ʩʪʫʧʝʥʝʤ ʚʠʨʘʞʝʥʦʩʪʽ ʦʟʥʘʢʠ, ʥʝ ʪʽʣʴʢʠ 

ʪʝ, ʥʘ ʩʢʽʣʴʢʠ ʙʽʣʴʰʝ ʘʙʦ ʤʝʥʰʝ, ʘ ʡ ʫ ʩʢʽʣʴʢʠ ʨʘʟʽʚ ʙʽʣʴʰʝ ʘʙʦ 

ʤʝʥʰʝ ʚʠʨʘʞʝʥʘ ʦʟʥʘʢʘ. 

ɿʘ ʰʢʘʣʦʶ ʚʽʜʥʦʰʝʥʴ ʚʠʤʽʨʶʻʪʴʩʷ ʙʽʣʴʰʽʩʪʴ ʬʽʟʠʯʥʠʭ ʦʜʠ-

ʥʠʮʴ: ʤʘʩʘ ʪʽʣʘ, ʜʦʚʞʠʥʘ, ʟʘʨʷʜ, ʘ ʪʘʢʦʞ ʮʽʥʠ (ʽ ʨʽʟʥʽ ʚʘʨʪʽʩʥʽ ʭʘʨʘ-

ʢʪʝʨʠʩʪʠʢʠ) ʚ ʝʢʦʥʦʤʽʮʽ. ʊʽʣʴʢʠ ʜʣʷ ʽʥʪʝʨʚʘʣʴʥʦʾ ʰʢʘʣʠ ʨʝʟʫʣʴʪʘ-

ʪʠ ʚʠʤʽʨʶʚʘʥʴ ʻ ʯʠʩʣʘʤʠ ʚ ʟʚʠʯʥʦʤʫ ʟʥʘʯʝʥʥʽ ʩʣʦʚʘ. ɼʦʧʫʩʪʠʤʠʤ 

ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʜʣʷ ʰʢʘʣʠ ʚʽʜʥʦʰʝʥʴ ʻ ʤʘʩʰʪʘʙʫʚʘʥʥʷ (ʨʦʟʪʷʛʫ-

ʚʘʥʥʷ ʘʙʦ ʩʪʠʩʢʘʥʥʷ) ʚʠʜʫ ̔  ́ .̖ 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘ ʽʥʰʦʶ, ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽ-

ʻʶ, ʰʢʘʣʫ ʚʽʜʥʦʰʝʥʴ ʚʽʜʨʽʟʥʷʶʪʴ ʚʽʜ ʪʘʢ ʟʚʘʥʦʾ ʘʙʩʦʣʶʪʥʦʾ ʰʢʘ-
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ʣʠ. ɺʽʜʤʽʥʥʽʩʪʴ ʮʠʭ ʰʢʘʣ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʜʣʷ ʰʢʘʣʠ ʚʽʜʥʦʰʝʥʴ 

ʥʝ ʽʩʥʫʻ ʧʨʠʨʦʜʥʦʾ ʦʜʠʥʠʮʽ ʚʠʤʽʨʶʚʘʥʥʷ, ʘ ʜʣʷ ʘʙʩʦʣʶʪʥʦʾ ʰʢʘʣʠ 

ʪʘʢʘ ʦʜʠʥʠʮʷ ʽʩʥʫʻ. ʇʨʠʢʣʘʜʦʤ ʚʽʜʥʝʩʝʥʥʷ ʜʦ ʘʙʩʦʣʶʪʥʦʾ ʰʢʘʣʠ ʟ 

ʧʨʠʨʦʜʥʦʶ ʦʜʠʥʠʮʝʶ ʚʠʤʽʨʶʚʘʥʥʷ ʻ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ ʚ ʢʽʤʥʘʪʽ. 

ʇʝʨʝʨʘʭʦʚʘʥʽ ʰʢʘʣʠ ʤʦʞʥʘ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʟʘ ʾʭ ʜʠʬʝʨʝʥ-

ʮʽʡʦʚʥʦʶ (ʨʦʟʜʽʣʴʥʦʶ) ʟʜʘʪʥʽʩʪʶ (ʯʠ ʧʦʪʫʞʥʽʩʪʶ) ï ʟʜʘʪʥʽʩʪʶ 

ʨʦʟʨʽʟʥʷʪʠ ʦʙôʻʢʪʠ ʷʢ ʚʽʜʤʽʥʥʽ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ.  

ʐʢʘʣʠ ʧʦ ʤʽʨʽ ʟʨʦʩʪʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʪʘʢ: 

ʰʢʘʣʘ ʥʘʡʤʝʥʫʚʘʥʴ, ʧʦʨʷʜʢʦʚʘ, ʽʥʪʝʨʚʘʣʴʥʘ, ʚʽʜʥʦʰʝʥʴ. ʊʦʙʪʦ 

ʥʝʤʝʪʨʠʯʥʽ ʰʢʘʣʠ ʤʝʥʰ ʧʦʪʫʞʥʽ ï ʚʦʥʠ ʥʝʩʫʪʴ ʤʝʥʰʝ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʦʙôʻʢʪʘʤʠ. 

ʐʽʩʪʴ ʨʽʚʥʽʚ ʥʘʫʢʦʚʦʛʦ ʫʩʚʽʜʦʤʣʝʥʥʷ. ʋ ʧʨʦʮʝʩʽ ʨʦʟʚʠʪʢʫ 

ʚʽʜʧʦʚʽʜʥʦʾ ʦʙʣʘʩʪʽ ʟʥʘʥʥʷ ʪʠʧ ʰʢʘʣʠ ʤʦʞʝ ʤʽʥʷʪʠʩʷ. ʊʘʢ, ʩʧʦʯʘʪ-

ʢʫ ʪʝʤʧʝʨʘʪʫʨʘ ʚʠʤʽʨʶʚʘʣʘʩʷ ʟʘ ʧʦʨʷʜʢʦʚʦʶ ʰʢʘʣʦʶ (ʭʦʣʦʜʥʽʰʝ ï 

ʪʝʧʣʽʰʝ). ʇʦʪʽʤ ï ʟʘ ʽʥʪʝʨʚʘʣʴʥʦʶ (ʰʢʘʣʠ ʎʝʣʴʩʽʷ, ʌʘʨʝʥʛʝʡʪʘ, 

ʈʝʦʤʶʨʘ). ʅʘʨʝʰʪʽ, ʧʽʩʣʷ ʚʽʜʢʨʠʪʪʷ ʘʙʩʦʣʶʪʥʦʛʦ ʥʫʣʷ ʪʝʤʧʝʨʘʪʫ-

ʨʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʚʠʤʽʨʷʥʦʶ ʟʘ ʰʢʘʣʦʶ ʚʽʜʥʦʰʝʥʴ (ʰʢʘʣʘ ʂʝʣʴ-

ʚʽʥʘ). ɿʘʫʚʘʞʠʤʦ, ʱʦ ʩʝʨʝʜ ʬʘʭʽʚʮʽʚ ʽʥʦʜʽ ʚʠʥʠʢʘʶʪʴ ʨʦʟʙʽʞʥʦʩʪʽ ʟ 

ʧʨʠʚʦʜʫ ʪʦʛʦ, ʟʘ ʷʢʠʤʠ ʰʢʘʣʘʤʠ ʩʣʽʜ ʚʚʘʞʘʪʠ ʚʠʤʽʨʷʥʠʤʠ ʪʽ ʘʙʦ 

ʽʥʰʽ ʨʝʘʣʴʥʽ ʚʝʣʠʯʠʥʠ. ɼʦʧʦʤʦʛʪʠ ʪʫʪ ʤʦʞʫʪʴ ʟʘʧʠʪʘʥʥʷ ʥʘ ʟʨʘʟʦʢ 

ʪʘʢʦʛʦ: çʷʢʱʦ ʩʴʦʛʦʜʥʽ ʪʝʤʧʝʨʘʪʫʨʘ 0 ʛʨʘʜʫʩʽʚ, ʘ ʟʘʚʪʨʘ ʙʫʜʝ ʫʜʚʽ-

ʯʽ ʭʦʣʦʜʥʽʰʝ, ʪʦ ʷʢʦʶ ʙʫʜʝ ʟʘʚʪʨʘ ʪʝʤʧʝʨʘʪʫʨʘ?è.  

ʄʦʞʥʘ ʧʨʦʩʣʽʜʢʫʚʘʪʠ ʟʚôʷʟʦʢ ʤʽʞ ʨʽʚʥʷʤʠ ʚʠʤʽʨʶʚʘʥʥʷ ʽ ʨʽ-

ʚʥʷʤʠ ʥʘʫʢʦʚʦʩʪʽ ʤʠʩʣʝʥʥʷ, ʩʣʽʜʫʶʯʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ ʏ. ʇʽʨʩʦʤ 

ʢʣʘʩʠʬʽʢʘʮʽʾ, ʷʢʫ ʚʽʥ ʨʦʟʛʣʷʜʘʚ ʚ ʨʘʤʢʘʭ ʩʪʚʦʨʝʥʦʾ ʥʠʤ ʩʝʤʽʦʪʠʢʠ ï 

ʥʘʫʢʠ ʧʨʦ ʟʥʘʢʠ. ʎʷ ʢʣʘʩʠʬʽʢʘʮʽʷ ʚʽʜʦʙʨʘʞʘʻ ʝʚʦʣʶʮʽʶ ʣʶʜʩʴʢʦʛʦ 

ʤʠʩʣʝʥʥʷ ï ʚʽʜ ʧʝʨʰʠʭ çʜʠʢʠʭè ʩʧʘʣʘʭʽʚ ʫʷʚʠ ʜʦ ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ 

ʢʽʣʴʢʽʩʥʠʭ ʟʘʢʦʥʽʚ, ʷʢʽ ʻ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʽ ʚʠʱʠʤʠ ʧʨʦʷʚʘʤʠ ʥʘʫʢʠ.  

ɺʣʘʩʥʝ, ʢʣʘʩʠʬʽʢʘʮʽʷ ʟʥʘʢʽʚ ʫ ʇʽʨʩʘ ʥʘʣʽʯʫʻ ʜʝʩʷʪʴ ʨʽʚʥʽʚ, 

ʘʣʝ ʜʣʷ ʥʘʩ ʻ ʩʫʪʪʻʚʠʤʠ ʚʠʱʽ ʰʽʩʪʴ ʱʘʙʣʽʚ. ʆʭʘʨʘʢʪʝʨʠʟʫʻʤʦ ʢʦ-

ʨʦʪʢʦ ʢʦʞʝʥ ʟ ʥʠʭ. 

1. ʋʷʚʣʝʥʥʷ. ʇʝʨʰʠʡ ʨʽʚʝʥʴ ʥʘʫʢʦʚʦʛʦ ʫʩʚʽʜʦʤʣʝʥʥʷ ï ʮʝ 

ʧʨʦʩʪʝ ʽʥʪʫʾʪʠʚʥʝ ʫʷʚʣʝʥʥʷ, ʩʧʘʣʘʭ ʜʫʤʢʠ, çʜʠʢʘè ʛʽʧʦʪʝʟʘ. ʎʝ 

çʟʝʨʥʘè ʪʚʦʨʯʦʩʪʽ. ʊʘʢʝ ʫʷʚʣʝʥʥʷ ʥʘʣʝʞʠʪʴ ʪʽʣʴʢʠ ʜʘʥʽʡ ʦʩʦʙʽ, ʥʝ 

ʤʦʞʝ ʥʝʶ ʙʫʪʠ ʧʝʨʝʦʩʤʠʩʣʝʥʝ ʯʠ ʧʝʨʝʜʘʥʝ ʢʦʤʫʩʴ ʽʥʰʦʤʫ. ʇʽʨʩ 

ʥʘʟʠʚʘʻ ʮʝʡ ʧʝʨʰʠʡ ʨʽʚʝʥʴ ʦʙʽʟʥʘʥʦʩʪʽ çʤʦʞʣʠʚʦʶ ʽʢʦʥʦʶè 

(possible icon). 
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2. ɼʫʤʢʘ. ɼʝʷʢʽ ʫʷʚʣʝʥʥʷ ʚʠʤʘʛʘʶʪʴ ʦʩʤʠʩʣʝʥʥʷ. ɿ'ʷʚʣʷʶʪʴ-

ʩʷ ʜʫʤʢʠ, ʷʢʽ ʪʝʧʝʨ ʤʦʞʫʪʴ ʚʽʜʪʚʦʨʶʚʘʪʠʩʷ ʫ ʥʘʰʦʤʫ ʤʦʟʢʫ ʥʝʦʜ-

ʥʦʨʘʟʦʚʦ. ʄʠ ʪʘʢʦʞ ʤʦʞʝʤʦ ʪʝʧʝʨ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʪʽ ʞ ʩʘʤʽ ʜʫʤʢʠ 

ʫ ʽʥʰʠʭ ʦʩʽʙ. ɼʫʤʢʘ, ʪʘʢʠʤ ʯʠʥʦʤ, ʩʪʘʻ ʪʠʤ, ʜʦ ʯʦʛʦ ʤʠ ʤʦʞʝʤʦ 

ʧʦʚʝʨʪʘʪʠʩʷ ʽ ʯʠʤ ʤʠ ʤʦʞʝʤʦ ʦʙʤʽʥʶʚʘʪʠʩʷ ʟ ʽʥʰʠʤʠ ʣʶʜʴʤʠ. ʎʝ 

ʮʽʣʢʦʤ ʷʢʽʩʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. Eddington (1946) ʪʘ Kinston (1985) 

ʥʘʟʠʚʘʶʪʴ ʮʝʡ ʨʽʚʝʥʴ çʩʫʪʪʶè (entity). ʇʽʨʩ ʥʘʟʠʚʘʻ ʮʝ çʤʦʞʣʠʚʠʤ 

ʽʥʜʝʢʩʦʤè (possible index). 

3. ʆʙôʻʢʪ. ʅʘʩʪʫʧʥʠʡ ʢʨʦʢ - ʫʩʚʽʜʦʤʣʝʥʥʷ ʪʦʛʦ, ʷʢ ʤʠ ʤʦ-

ʞʝʤʦ ʚʢʘʟʘʪʠ ʥʘ ʥʘʰʫ ʜʫʤʢʫ. ʄʠ ʧʨʠʩʚʦʶʻʤʦ ʥʘʰʽʡ ʜʫʤʮʽ ʽʤ'ʷ, ʽ 

ʪʝʧʝʨ ʤʠ ʤʦʞʝʤʦ ʧʦʚʦʜʠʪʠʩʷ ʟ ʥʝʶ, ʷʢ ʟ ʨʽʯʯʶ, ʯʘʩʪʠʥʦʶ ʩʚʽʪʫ, 

ʝʢʟʝʤʧʣʷʨʦʤ ʥʘʰʦʾ ʽʜʝʾ. ʄʠ ʪʝʧʝʨ ʤʦʞʝʤʦ ʚʢʘʟʫʚʘʪʠ ʥʘ ʽʜʝʶ, ʽ 

ʤʦʞʝʤʦ ʧʽʜʨʘʭʦʚʫʚʘʪʠ ʽʜʝʾ. ʅʘ ʮʴʦʤʫ ʨʽʚʥʽ ʟôʷʚʣʷʻʪʴʩʷ ʧʦʥʷʪʪʷ 

ʢʽʣʴʢʦʩʪʽ. ʎʝ ʪʦʡ ʨʽʚʝʥʴ, ʥʘ ʷʢʦʤʫ ʤʦʞʝ ʽʩʥʫʚʘʪʠ ʧʝʨʰʠʡ, ʟʘ ʉʪʽ-

ʚʝʥʩʦʤ, ʨʽʚʝʥʴ (ʰʢʘʣʘ) ʚʠʤʽʨʶʚʘʥʴ, ʷʢʠʡ ʥʘʟʠʚʘʻʪʴʩʷ ʥʦʤʽʥʘʣʴʥʠʤ 

ʯʠ ʢʘʪʝʛʦʨʽʘʣʴʥʠʤ. ʅʘ ʮʴʦʤʫ ʨʽʚʥʽ ʤʠ ʤʦʞʝʤʦ ʚʽʜʥʝʩʪʠ ʜʘʥʠʡ 

ʦʙ'ʻʢʪ ʜʦ ʧʝʚʥʦʛʦ ʢʣʘʩʫ, ʥʘʧʨʠʢʣʘʜ, ʚʽʜʥʝʩʪʠ ʦʩʦʙʫ ʜʦ ʢʣʘʩʫ ʯʦʣʦ-

ʚʽʢʽʚ ʯʠ ʜʦ ʢʣʘʩʫ ʞʽʥʦʢ. ʂʣʘʩ ʤʦʞʝ ʧʦʟʥʘʯʘʪʠʩʷ ʯʠʩʣʦʤ, ʘʣʝ ʮʝ 

ʪʽʣʴʢʤ ʩʠʤʚʦʣ, ʷʢʠʡ ʥʝ ʤʘʻ ʩʝʥʩʫ ʯʠʩʣʘ. Eddington (1946) ʪʘ 

Kinston (1985) ʥʘʟʠʚʘʶʪʴ ʮʝʡ ʨʽʚʝʥʴ çʩʧʦʩʪʝʨʝʞʫʚʘʥʠʤè 

(observable). ʇʽʨʩ ʥʘʟʠʚʘʻ ʮʝ çʜʽʡʩʥʠʤ ʽʥʜʝʢʩʦʤè (factual index). 

4. ʇʦʨʽʚʥʷʥʥʷ. ɼʘʣʽ ʧʨʠʭʦʜʠʤʦ ʜʦ ʽʜʝʾ ʥʘʜʘʥʥʷ ʧʝʨʝʚʘʛʠ. ɼʝ-

ʷʢʽ ʨʝʯʽ ʤʦʞʫʪʴ ʧʦʜʦʙʘʪʠʩʷ ʥʘʤ, ʽʥʰʽ ï ʥʽ. ʄʠ ʧʦʯʠʥʘʻʤʦ ʚʨʘʭʦʚʫ-

ʚʘʪʠ çʢʨʘʱʽʩʪʴè ʯʠ çʛʽʨʰʽʩʪʴè, ʧʨʠʩʚʦʶʶʯʠ ʾʤ ʚʽʜʧʦʚʽʜʥʽ ʯʠʩʣʘ.  

ʍʦʯʘ ʤʠ ʱʝ ʥʝ ʢʘʞʝʤʦ, ʥʘ ʩʢʽʣʴʢʠ ʱʦʩʴ ʢʨʘʱʝ ʟʘ ʽʥʰʝ, ʯʠ 

ʙʽʣʴʰʝ ʟʘ ʽʥʰʝ, ʯʠ ʚʘʞʯʝ ʟʘ ʽʥʰʝ. ʉʪʽʚʝʥʩ ʥʘʟʚʘʚ ʮʝ ʧʦʨʷʜʢʦʚʠʤ 

ʨʽʚʥʝʤ ʚʠʤʽʨʶʚʘʥʥʷ. ɿʘ ʇʽʨʩʦʤ, ʮʝ çʤʦʞʣʠʚʠʡ ʩʠʤʚʦʣè (possible 

symol). ʉʘʤʝ ʪʫʪ ʧʦʯʠʥʘʻ ʟô̫ ʚʣʷʪʠʩʷ ʽʜʝʷ ʧʦʜʨʽʙʥʶʚʘʥʦʩʪʽ, ʢʚʘʥʪʫ-

ʚʘʥʥʷ. ʄʠ ʧʝʨʝʭʦʜʠʤʦ ʚʽʜ ʧʽʜʨʘʭʫʥʢʫ çʩʦʣʦʜʢʠʭ ʷʙʣʫʢè ʜʦ ʽʜʝʾ 

çʩʦʣʦʜʢʦʩʪʽè. 

5. ɺʠʤʽʨʶʚʘʥʥʷ. ʇʽʜʨʘʭʫʥʦʢ ï ʮʝ ʧʦʯʘʪʦʢ ʚʠʤʽʨʶʚʘʥʴ. ʆʜʥʘʢ 

ʧʨʦʩʪʘ ʢʽʣʴʢʽʩʪʴ ʥʝ ʟʘʚʞʜʠ ʧʨʠʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʤʠ ʥʘʟʠʚʘʻʤʦ 

ʤʽʨʦʶ. ʗʢʱʦ ʮʝʛʣʠʥʠ ʤʘʶʪʴ ʨʽʟʥʽ ʨʦʟʤʽʨʠ, ʪʦ ʤʠ ʥʝ ʤʦʞʝʤʦ ʩʢʘʟʘ-

ʪʠ, ʩʢʽʣʴʢʠ ʮʝʛʣʠʥ ʥʘʤ ʧʦʪʨʽʙʥʦ, ʱʦʙ ʟʙʫʜʫʚʘʪʠ ʟʘʜʫʤʘʥʝ. ʊʨʠ 

ʷʙʣʫʢʘ ʥʝ ʟʘʚʞʜʠ ʙʫʜʫʪʴ ʦʮʽʥʝʥʽ ʫ ʪʫ ʞ ʩʘʤʫ ʮʽʥʫ. ʅʘ ʮʴʦʤʫ ʨʽʚʥʽ 

ʤʠ ʧʨʠʭʦʜʠʤʦ ʜʦ ʚʠʛʘʜʫʚʘʥʥʷ ʘʙʩʪʨʘʢʪʥʦʾ ʟʤʽʥʥʦʾ, ʚʟʜʦʚʞ ʷʢʦʾ ʤʠ 

ʤʦʞʝʤʦ ʚʽʜʢʣʘʜʘʪʠ ʨʽʚʥʽ ʯʘʩʪʢʠ, ʯʠ ʽʥʪʝʨʚʘʣʠ. 
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ʉʪʽʚʝʥʩ ʥʘʟʚʘʚ ʮʝʡ ʨʽʚʝʥʴ ʽʥʪʝʨʚʘʣʴʥʠʤ ʚʠʤʽʨʶʚʘʥʥʷʤ. ʇʽʨʩ 

ʥʘʟʚʘʚ ʮʝ çʜʽʡʩʥʠʤ ʩʠʤʚʦʣʦʤè (factual symbol). 

6. ɿʘʣʝʞʥʽʩʪʴ. ʐʦʩʪʠʡ, ʥʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ï ʮʝ ʨʽʚʝʥʴ ʚʠʥʠʢ-

ʥʝʥʥʷ ʪʝʦʨʽʾ. ʑʦ ʜʘʻ ʥʘʤ ʷʢʘʩʴ ʟʤʽʥʥʘ, ʷʢʱʦ ʚʦʥʘ ʥʝ ʚʝʜʝ ʜʦ ʽʥ-

ʰʦʾ? ʗʢ ʟʤʽʥʥʽ ʦʧʠʩʫʶʪʴ ʧʨʦʮʝʩ? ʗʢʙʠ ʥʝ ʽʩʥʫʚʘʣʦ ʮʴʦʛʦ ʨʽʚʥʷ 

ʥʘʫʢʦʚʦʛʦ ʫʩʚʽʜʦʤʣʝʥʥʷ, ʪʦ ʥʝ ʽʩʥʫʚʘʣʦ ʙ ʽ ʧʦʥʷʪʪʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʚʠʤʽʨʶʚʘʥʥʷ, ʥʝ ʽʩʥʫʚʘʣʦ ʙʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʥʣʠʚʦʩ-

ʪʽ, ʢʦʨʝʣʷʮʽʾ, ʥʝ ʽʩʥʫʚʘʣʦ ʙʠ ʧʦʥʷʪʪʷ ʤʦʜʝʣʽ ʽ ʧʦʨʽʚʥʷʥʥʷ ʤʦʜʝʣʝʡ. 

ʇ̔ ʨʩ ʥʘʟʠʚʘʻ ʮʝ çʩʠʤʚʦʣʦʤ, ʷʢʠʡ ʚʠʤʘʛʘʻ ʜʦʚʝʜʝʥʥʷè 

(arguable symbol), ʘ ʂʽʥʩʪʦʥ ï çʧʦʚôʷʟʫʚʘʥʠʤè. 

ʆʧʠʩʘʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʽʚʥʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʟ ʨʽʚʥʷʤʠ ʥʘʫ-

ʢʦʚʦʛʦ ʫʩʚʽʜʦʤʣʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʠʤʽʨʶʚʘʥʥʷ ʫ ʷʢʽʡʩʴ 

ʦʙʨʘʥʽʡ ʰʢʘʣʽ ï ʮʝ ʥʝ ʧʨʦʩʪʦ çʦʢʨʝʤʠʡ ʩʧʦʩʽʙè ʚʠʤʽʨʶʚʘʥʥʷ. ʂʦ-

ʞʝʥ ʥʘʩʪʫʧʥʠʡ ʨʽʚʝʥʴ ʚʠʤʽʨʶʚʘʥʥʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʦʧʝʨʝʜʥʽʭ, 

ʚʢʣʶʯʘʻ ʾʭ ʫ ʩʝʙʝ, ʻ ʾʭ ʧʦʜʘʣʴʰʠʤ ʨʦʟʚʠʪʢʦʤ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷʤ. 

ʌʦʨʤʘʣʽʟʘʮʽʷ ʦʩʥʦʚʥʠʭ ʧʦʥʷʪʴ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʾ ʪʝʦʨʽʾ 

ʚʠʤʽʨʶʚʘʥʴ. ʅʘʟʚʝʤʦ ʝʤʧʽʨʠʯʥʦʶ ʩʠʩʪʝʤʦʶ ʟ ʚʽʜʥʦʰʝʥʥʷʤʠ ʩʫ-

ʢʫʧʥʽʩʪʴ ʨʝʘʣʴʥʠʭ (ʝʤʧʽʨʠʯʥʠʭ) ʦʙôʻʢʪʽʚ, ʷʢʽ ʮʽʢʘʚʣʷʪʴ ʜʦʩʣʽʜʥʠʢʘ, 

ʟ ʚʠʟʥʘʯʝʥʦʶ ʜʣʷ ʥʠʭ ʩʠʩʪʝʤʦʶ ʚʽʜʥʦʰʝʥʴ. ʇʨʠʢʣʘʜʦʤ ʝʤʧʽʨʠʯʥʦʾ 

ʩʠʩʪʝʤʠ ʟ ʚʽʜʥʦʰʝʥʥʷʤʠ ʤʦʞʝ ʙʫʪʠ ʛʨʫʧʘ ʫʯʥʽʚ ʧʝʚʥʦʛʦ ʢʣʘʩʫ, ʷʢʽ 

ʻ çʥʦʩʽʷʤʠè ʟʥʘʥʴ ʟ ʧʝʚʥʦʛʦ ʧʨʝʜʤʝʪʫ, ʩʢʘʞʽʤʦ, ʬʽʟʠʢʠ, ʧʨʠʯʦʤʫ 

ʜʣʷ ʫʯʥʽʚ ʚʠʟʥʘʯʝʥʽ ʙʽʥʘʨʥʽ ʚʽʜʥʦʰʝʥʥʷ ʚʠʜʫ çʫʯʝʥʴ ɹ ʟʥʘʻ ʬʽʟʠʢʫ 

ʢʨʘʱʝ, ʥʽʞ ʫʯʝʥʴ ɸè. ɼʣʷ ʢʦʞʥʦʾ ʧʘʨʠ ʫʯʥʽʚ ʧʠʪʘʥʥʷ ʧʨʦ ʪʝ, ʭʪʦ ʟ 

ʥʠʭ ʚʦʣʦʜʽʻ ʙʽʣʴʰʠʤʠ ʟʥʘʥʥʷʤʠ ʟ ʬʽʟʠʢʠ, ʤʘʻ ʩʝʥʩ, ʪʦʙʪʦ ʻ ʦʩʤʠʩ-

ʣʝʥʠʤ. ɽʤʧʽʨʠʯʥʘ ʩʠʩʪʝʤʘ ʬʦʨʤʫʻʪʴʩʷ ʜʦʩʣʽʜʥʠʢʦʤ ʜʦʚʽʣʴʥʦ, ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʡʦʛʦ ʫʷʚʣʝʥʥʷʤʠ ʧʨʦ ʨʝʘʣʴʥʽʩʪʴ, ʷʢʘ ʚʠʚʯʘʻʪʴʩʷ. 

ʅʘʟʚʝʤʦ ʤʘʪʝʤʘʪʠʯʥʦʶ ʩʠʩʪʝʤʦʶ ʟ ʚʽʜʥʦʰʝʥʥʷʤʠ ʩʫʢʫʧ-

ʥʽʩʪʴ ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ (ʯʘʩʪʦ ʪʘʢʠʤʠ ʦʙôʻʢʪʘʤʠ ʻ ʯʠʩʣʘ), ʟ 

ʚʠʜʽʣʝʥʠʤʠ ʚʽʜʥʦʰʝʥʥʷʤʠ ʤʽʞ ʥʠʤʠ. ɺʠʤʽʨʶʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʧʨʠ-

ʧʠʩʫʚʘʥʥʽ ʦʙôʻʢʪʘʤ ʝʤʧʽʨʠʯʥʦʾ ʩʠʩʪʝʤʠ ʟ ʚʽʜʥʦʰʝʥʥʷʤʠ ʩʠʤʚʦʣʽʚ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʟ ʚʽʜʥʦʰʝʥʥʷʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʚʥʠʭ ʧʨʘ-

ʚʠʣ.  

ʇʨʠʧʠʩʫʚʘʥʥʷ ʯʠʩʝʣ ʦʙ'ʻʢʪʘʤ ʩʪʚʦʨʶʻ ʯʠʩʣʦʚʫ ʰʢʘʣʫ. ʉʪʚʦ-

ʨʝʥʥʷ ʰʢʘʣʠ ʻ ʤʦʞʣʠʚʠʤ, ʦʩʢʽʣʴʢʠ ʽʩʥʫʻ ʽʟʦʤʦʨʬʽʟʤ ʝʤʧʽʨʠʯʥʠʭ 

ʩʠʩʪʝʤ ʽ ʩʠʩʪʝʤ ʜʽʡ, ʚʠʢʦʥʘʥʠʭ ʥʘʜ ʨʝʘʣʴʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ. ʈʦʟʨʽʟ-

ʥʷʶʪʴ ʜʝʢʽʣʴʢʘ ʪʠʧʽʚ ʯʠʩʣʦʚʠʭ ʩʠʩʪʝʤ ʟ ʚʽʜʥʦʰʝʥʥʷʤʠ ʽ ʚʽʜʧʦʚʽʜ-

ʥʦ ʢʽʣʴʢʘ ʪʠʧʽʚ ʰʢʘʣ. ʆʧʝʨʘʮʽʾ, ʘ ʩʘʤʝ ï ʩʧʦʩʦʙʠ ʚʠʤʽʨʶʚʘʥʥʷ 

ʦʙ'ʻʢʪʽʚ, ʟʘʜʘʶʪʴ ʪʠʧ ʰʢʘʣʠ. ʐʢʘʣʘ, ʚ ʩʚʦʶ ʯʝʨʛʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴ-
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ʩʷ ʚʠʜʦʤ ʧʝʨʝʪʚʦʨʝʥʴ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʥʝʩʝʥʽ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʤʽʨʶʚʘʥʥʷ. ʗʢʱʦ ʥʝ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʮʴʦʛʦ ʧʨʘʚʠʣʘ, ʪʦ ʩʪʨʫʢʪʫʨʘ 

ʰʢʘʣʠ ʧʦʨʫʰʠʪʴʩʷ, ʘ ʜʘʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʥʝ ʤʦʞʥʘ ʙʫʜʝ ʦʩʤʠʩʣʝʥʦ 

ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ. ʊʠʧ ʰʢʘʣʠ ʪʘʢʦʞ ʦʜʥʦʟʥʘʯʥʦ ʚʠʟʥʘʯʘʻ ʩʫʢʫʧʥʽʩʪʴ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʜʣʷ ʦʙʨʦʙʢʠ 

ʜʘʥʠʭ ʚʠʤʽʨʶʚʘʥʥʷ.  

ʐʢʘʣʘ (ʣʘʪ. scala ï ʩʭʦʜʠ) ʫ ʙʫʢʚʘʣʴʥʦʤʫ ʟʥʘʯʝʥʥʽ ʻ ʚʠʤʽʨʶ-

ʚʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ. ʅʝʭʘʡ A ï ʝʤʧʽʨʠʯʥʘ ʩʠʩʪʝʤʘ ʟ ʚʽʜʥʦʰʝʥʥʷʤʠ, 

R ï ʯʠʩʣʦʚʘ ʩʠʩʪʝʤʘ ʟ ʚʽʜʥʦʰʝʥʥʷʤʠ, f ï ʬʫʥʢʮʽʷ, ʷʢʘ ʛʦʤʦʤʦʨʬʥʦ 

ʚʽʜʦʙʨʘʞʘʻ ɸ ʚ ʧʽʜʩʠʩʪʝʤʫ R. ɿʘʟʚʠʯʘʡ R ʻ ʩʠʩʪʝʤʦʶ ʜʽʡʩʥʠʭ ʯʠʩʝʣ 

ʘʙʦ ʾʾ ʧʽʜʩʠʩʪʝʤʦʶ, ʭʦʯʘ ʮʝ ʤʦʞʫʪʴ ʙʫʪʠ ʽ ʙʫʜʴ-ʷʢʽ ʩʠʤʚʦʣʠ ʥʝʯʠʩ-

ʣʦʚʦʾ ʧʨʠʨʦʜʠ. ʅʘʟʚʝʤʦ ʜʦʧʫʩʪʠʤʠʤʠ ʧʝʨʝʪʚʦʨʝʥʥʷʤʠ ʰʢʘʣʠ ʪʘʢʽ 

ʧʝʨʝʪʚʦʨʝʥʥʷ, ʚʽʜʥʦʩʥʦ ʷʢʠʭ ʰʢʘʣʘ ʻ ʽʥʚʘʨʽʘʥʪʥʦʶ, ʪʦʙʪʦ ʧʨʠ ʟʘ-

ʩʪʦʩʫʚʘʥʥʽ ʮʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʥʝ ʟʤʽʥʶʻ ʩʚʽʡ ʪʠʧ. ʅʝʭʘʡ G ï ʛʨʫʧʘ 

ʜʦʧʫʩʪʠʤʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʰʢʘʣʠ. ʅʘʟʚʝʤʦ ʰʢʘʣʦʶ ʫʧʦʨʷʜʢʦʚʘʥʫ 

ʯʝʪʚʽʨʢʫ <ɸ; R; f; G>. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʯʘʩʥʠʭ ʫʷʚʣʝʥʴ, ʚʥʫʪʨʽʰ-

ʥʴʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʰʢʘʣʠ ʚʠʩʪʫʧʘʻ ʩʘʤʝ ʛʨʫʧʘ G, ʘ f ʻ ʣʠʰʝ 

ʧʨʠʚ'ʷʟʢʦʶ ʰʢʘʣʠ ʜʦ ʢʦʥʢʨʝʪʥʦʾ ʩʠʪʫʘʮʽʾ ʚʠʤʽʨʶʚʘʥʥʷ. 

ʌʦʨʤʫʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʢʦʥʩʪʨʫʢʪʫ ʽ ʧʨʦʮʝʩ ʚʠʤʽʨʶ-

ʚʘʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʥʘ ʧʨʠʢʣʘʜʽ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ 

ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʢʦʥʩʪʨʫʢʪʫ ʽ ʷʢ ʮʝ ʚʝʜʝ ʜʦ ʚʠʤʽʨʶʚʘʥʥʷ. 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʰʢʽʣʴʥʠʡ ʧʩʠʭʦʣʦʛ ʩʧʦʩʪʝʨʽʛʘʻ ʟʘ ʧʦʚʝʜʽʥʢʦʶ 

ʜʽʪʝʡ ʧʽʜ ʯʘʩ ʾʭʥʽʭ ʽʛʦʨ. ɺʽʥ ʧʦʤʽʯʘʻ, ʱʦ ʜʝʭʪʦ ʟ ʜʽʪʝʡ ʧʦʩʪʽʡʥʦ 

ʥʘʤʘʛʘʻʪʴʩʷ ʫʧʨʘʚʣʷʪʠ ʜʽʷʤʠ ʽʥʰʠʭ. ʇʽʩʣʷ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʚʠʢʦʥʘ-

ʥʠʭ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʽ ʚ ʨʽʟʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʥʘʰ ʧʩʠʭʦʣʦʛ 

ʤʦʞʝ ʜʘʪʠ ʩʧʝʮʽʘʣʴʥʫ ʥʘʟʚʫ ʪʘʢʽʡ ʧʦʚʝʜʽʥʮʽ, ʥʘʧʨʠʢʣʘʜ, çʩʦʮʽʘʣʴʥʝ 

ʜʦʤʽʥʫʚʘʥʥʷè. ʎʠʤ ʩʘʤʠʤ ʚʽʥ ʚʠʥʘʡʰʦʚ ʪʝʦʨʝʪʠʯʥʠʡ ʢʦʥʩʪʨʫʢʪ, 

ʷʢʠʡ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʨʽʟʥʠʭ ʩʭʦʞʠʭ ʟʘ ʟʤʽʩʪʦʤ ʩʧʦʩʦʙʘʭ ʧʦʚʝʜʽʥʢʠ 

ʜʽʪʝʡ. ʇʦʥʷʪʪʷ ʢʦʥʩʪʨʫʢʪ ʚʞʠʚʘʻʪʴʩʷ ʥʘʤʠ ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ ʨʷʜʫ 

ʩʭʦʞʠʭ ʤʽʞ ʩʦʙʦʶ ʪʠʧʽʚ ʧʦʚʝʜʽʥʢʠ (ʧʨʦʷʚʽʚ ʧʩʠʭʽʯʥʦʾ ʯʠ ʽʥʪʝʣʝʢ-

ʪʫʘʣʴʥʦʾ ʩʬʝʨʠ ʣʶʜʠʥʠ). ʂʦʥʩʪʨʫʢʪʠ ʻ çʮʝʛʣʠʥʘʤʠè ʫ ʟʘʛʘʣʴʥʽʡ 

ʪʝʦʨʽʾ ʧʦʚʝʜʽʥʢʠ ʣʶʜʠʥʠ. ʊʝʦʨʽʷ ʧʦʪʨʽʙʥʘ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʫʤʽʪʠ ʧʝ-

ʨʝʜʙʘʯʘʪʠ ʽ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʧʣʠʚʘʪʠ ʥʘ ʧʦʚʝʜʽʥʢʫ ʦʩʦʙʠ. 

ɸʣʝ ʚʠʥʘʡʜʝʥʥʷ ʢʦʥʩʪʨʫʢʪʫ ʱʝ ʥʝ ʻ ʡʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷʤ. ʇʝ-

ʨʝʜ ʪʠʤ, ʷʢ ʟʜʽʡʩʥʶʚʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʧʨʘʚʠʣʘ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʤʥʦʞʠʥʦʶ ʨʽʟʥʠʭ ʪʠʧʽʚ ʧʦʚʝʜʽʥʢʠ ʜʽʪʝʡ ʽ ʪʝʦʨʝ-

ʪʠʯʥʠʤ ʢʦʥʩʪʨʫʢʪʦʤ. ʎʝʡ ʧʨʦʮʝʩ ʥʘʟʠʚʘʶʪʴ ʦʧʝʨʘʮʽʡʥʠʤ ʚʠʟʥʘ-

ʯʝʥʥʷʤ. ʋ ʥʘʰʦʤʫ ʧʨʠʢʣʘʜʽ, ʧʩʠʭʦʣʦʛ ʧʦʚʠʥʝʥ ʚʠʟʥʘʯʠʪʠ, ʷʢʽ ʪʠʧʠ 
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ʧʦʚʝʜʽʥʢʠ ʜʽʪʝʡ ʚ ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʭ ʫʤʦʚʘʭ ʻ ʧʨʦʷʚʘʤʠ ʜʦʤʽʥʫʚʘʥ-

ʥʷ. ɼʘʣʽ ʧʩʠʭʦʣʦʛ ʧʦʚʠʥʝʥ ʩʪʚʦʨʠʪʠ ʧʣʘʥ ʦʪʨʠʤʘʥʥʷ ʟʨʘʟʢʽʚ ʪʘʢʠʭ 

ʪʠʧʽʚ ʧʦʚʝʜʽʥʢʠ ʚ ʩʪʘʥʜʘʨʪʥʠʭ ʩʠʪʫʘʮʽʷʭ ʽ ʬʽʢʩʫʚʘʥʥʷ ʮʠʭ ʟʨʘʟʢʽʚ ʫ 

ʜʝʷʢʦʤʫ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʤʫ ʬʦʨʤʘʪʽ ʜʣʷ ʢʦʞʥʦʾ ʜʠʪʠʥʠ ʦʢʨʝʤʦ. 

ʎʠʤ ʩʘʤʠʤ ʧʩʠʭʦʣʦʛ ʚʠʛʦʪʦʚʣʷʻ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʩʦ-

ʮʽʘʣʴʥʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ, ʷʢʠʡ ʤʠ ʙʫʜʝʤʦ ʥʘʟʠʚʘʪʠ ʪʝʩʪʦʤ. ɺʟʘʛʘʣʽ 

ʢʘʞʫʯʠ, ʪʝʩʪ ʤʦʞʥʘ ʨʦʟʫʤʽʪʠ ʷʢ ʩʪʘʥʜʘʨʪʥʫ ʧʨʦʮʝʜʫʨʫ ʦʪʨʠʤʘʥ-

ʥʷ ʟʨʘʟʢʽʚ ʧʦʚʝʜʽʥʢʠ ʚ ʤʝʞʘʭ ʚʠʟʥʘʯʝʥʦʾ ʦʙʣʘʩʪʽ. ʗʢʱʦ ʮʽʻʶ ʚʠ-

ʟʥʘʯʝʥʦʶ ʦʙʣʘʩʪʶ ʻ ʥʘʚʯʘʣʴʥʽ ʜʦʩʷʛʥʝʥʥʷ, ʪʦ ʪʝʩʪ ʤʘʻ ʧʝʨʝʚʽʨʷʪʠ 

ʦʧʪʠʤʘʣʴʥʽ ʜʽʾ ʦʧʠʪʫʚʘʥʠʭ, ʽ ʾʭ ʩʧʝʮʽʘʣʴʥʦ ʥʘʣʘʰʪʦʚʫʶʪʴ ʥʘ ʷʢ-

ʥʘʡʢʨʘʱʝ ʧʨʦʷʚʣʝʥʥʷ ʜʦʩʷʛʥʝʥʴ ʧʽʜ ʯʘʩ ʪʝʩʪʫʚʘʥʥʷ. ʗʢʱʦ ʜʦʩʣʽ-

ʜʞʫʚʘʥʦʶ ʦʙʣʘʩʪʶ ʻ ʩʪʘʚʣʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʜʦ ʯʦʛʦʩʴ, ʯʠ ʾʭ 

ʽʥʪʝʨʝʩʠ, ʨʝʘʢʮʽʾ ʥʘ ʧʝʚʥʽ ʩʠʪʫʘʮʽʾ, ʪʦ ʪʝʩʪ ʤʘʻ ʧʝʨʝʚʽʨʷʪʠ ʪʠʧʦʚʫ 

ʧʦʚʝʜʽʥʢʫ.  

ʇʨʦʮʝʩ ʦʪʨʠʤʘʥʥʷ ʟʨʘʟʢʽʚ ʧʦʚʝʜʽʥʢʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʦʞʝ 

ʚʽʜʙʫʚʘʪʠʩʷ ʫ ʨʽʟʥʠʭ ʬʦʨʤʘʭ. ɺ ʦʜʥʦʤʫ ʚʠʧʘʜʢʫ ʮʝ ʤʦʞʫʪʴ ʙʫʪʠ 

ʟʘʧʠʩʠ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʚ ʽʥʰʦʤʫ ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʛʦʪʦʚʘʥʠʭ ʟʘ-

ʟʜʘʣʝʛʽʜʴ ʧʝʨʝʣʽʢʽʚ ʧʦʚʝʜʽʥʢʠ (ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ). ɺʠʤʽʨʶʚʘʥʥʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʦʜʽ, ʢʦʣʠ ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠ-

ʟʥʘʯʝʥʠʭ ʧʨʘʚʠʣ ʧʝʨʝʚʦʜʷʪʴʩʷ ʫ ʯʠʩʣʘ. ʅʘʧʨʠʢʣʘʜ, ʚʠʤʽʨʶʚʘʥʥʷ 

ʚʠʥʠʢʘʻ ʧʽʜ ʯʘʩ ʧʽʜʨʘʭʫʥʢʫ ʘʢʪʽʚ ʩʦʮʽʘʣʴʥʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ, ʷʢʽ 

ʧʨʦʷʚʠʣʘ ʜʠʪʠʥʘ ʧʨʦʪʷʛʦʤ 10-ʭʚʠʣʠʥʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʾʾ ʧʦ-

ʚʝʜʽʥʢʦʶ ʚ ʩʧʝʮʽʘʣʴʥʦ ʩʪʚʦʨʝʥʠʭ ʫʤʦʚʘʭ, ʘʙʦ ʧʨʠ ʧʽʜʨʘʭʫʥʢʫ ʧʨʘ-

ʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʟʘʚʜʘʥʥʷ ʪʝʩʪʫ, ʷʢʠʡ ʚʠʢʦʥʘʣʠ ʫʯʥʽ ʢʣʘʩʫ ʥʘ 

ʫʨʦʮʽ ʭʽʤʽʾ. ʈʝʟʫʣʴʪʘʪʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʻ ʚʠʩʥʦʚʦʢ ʬʘʭʽʚʮʷ ʱʦʜʦ 

ʨʽʚʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʢʦʥʩʪʨʫʢʪʫ, ʷʢʠʡ ʧʨʦʷʚʣʷʻ ʢʦʞʝʥ ʦʧʠʪʫʚʘʥʠʡ. 

ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʪʘʢʠʤ ʬʘʭʽʚʮʝʤ ʻ ʧʝʜʘʛʦʛ, ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ 

ʧʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʚʠʤʽʨʶʚʘʥʥʷ ʮʝʡ ʨʝʟʫʣʴʪʘʪ ʙʫʜʝ ʚʠ-

ʢʦʨʠʩʪʘʥʠʡ ʥʠʤ (ʘʙʦ ʩʘʤʠʤ ʦʧʠʪʫʚʘʥʠʤ, ʯʠ ʙʘʪʴʢʘʤʠ ʦʧʠʪʫʚʘʥʦ-

ʛʦ) ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʨʽʰʝʥʥʷ. 

ʇʨʦʙʣʝʤʠ ʚʠʤʽʨʶʚʘʥʥ ̫ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʢʦʥʩʪʨʫʢʪʽʚ. 

ʆʩʢʽʣʴʢʠ ʧʩʠʭʦʣʦʛʽʯʥʽ ʢʦʥʩʪʨʫʢʪʠ ï ʮʝ ʘʙʩʪʨʘʢʮʽʾ, ʷʢʽ ʥʝ ʤʦʞʫʪʴ 

ʦʮʽʥʶʚʘʪʠʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ (ʻ ʣʘʪʝʥʪʥʠʤʠ), ʩʪʚʦʨʝʥʥʷ ʽʥʩʪʨʫʤʝʥ-

ʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʜʣʷ ʥʠʭ ʟʘʚʞʜʠ ʧʦʚôʷʟʘʥʝ ʟ ʨʷʜʦʤ ʧʨʦʙʣʝʤ. ɺʠʜʽ-

ʣʠʤʦ ʧôʷʪʴ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ. 

1. ʅʝ ʽʩʥʫʻ ʦʜʥʦʛʦ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʤʽʨʶʚʘʥʥʷ ʧʝ-

ʚʥʦʛʦ ʢʦʥʩʪʨʫʢʪʫ. ʆʩʢʽʣʴʢʠ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʢʦʥʩʪʨʫʢʪ ʩʧʦʩʪʝʨʽʛʘ-

ʻʪʴʩʷ ʣʠʰʝ ʯʝʨʝʟ ʧʝʚʥʽ ʪʠʧʠ ʧʦʚʝʜʽʥʢʠ, ʪʦ ʜʚʘ ʪʝʦʨʝʪʠʢʠ ʤʦʞʫʪʴ 
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ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʩʫʪʪʻʚʦ ʨʽʟʥʽ ʡʦʛʦ ʦʧʝʨʘʮʽʡʥʽ ʚʠʟʥʘʯʝʥʥʷ. ʅʝʭʘʡ, 

ʥʘʧʨʠʢʣʘʜ, ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʟʜʘʪʥʽʩʪʴ ʫʯʥʷ ʜʽʣʠʪʠ ʯʠʩʣʘ ʫ ʩʪʦ-

ʚʧʯʠʢ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʤʦʞʥʘ ʜʘʪʠ ʫʯʥʶ ʨʷʜ ʟʘʚʜʘʥʴ ʥʘ ʜʽʣʝʥʥʷ ʫ 

ʩʪʦʚʧʯʠʢ; ʮʽʻʾ ʞ ʤʝʪʠ ʤʦʞʥʘ ʜʦʩʷʛʪʠ, ʷʢʱʦ ʧʦʧʨʦʩʠʪʠ ʫʯʥʷ ʧʦʷʩ-

ʥʠʪʠ, ʷʢ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʫʚʘʪʠ ʜʽʣʝʥʥʷ ʫ ʩʪʦʚʧʯʠʢ; ʤʦʞʥʘ ʪʘʢʦʞ 

ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʡʦʤʫ ʟʥʘʡʪʠ ʧʦʤʠʣʢʠ ʫ ʚʠʨʽʰʝʥʠʭ ʟʘʜʘʯʘʭ. ɿ ʨʽʟ-

ʥʠʭ ʦʧʝʨʘʮʽʡʥʠʭ ʚʠʟʥʘʯʝʥʴ ʚʠʧʣʠʚʘʶʪʴ ʨʽʟʥʽ ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʦʮʝ-

ʜʫʨʠ.  

2. ʇʩʠʭʦʣʦʛʽʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘʚʞʜʠ ʙʘʟʫʶʪʴʩʷ ʥʘ ʦʙʤʝʞʝ-

ʥʠʭ ʚʠʙʽʨʢʘʭ ʩʧʦʩʪʝʨʝʞʝʥʴ. ɼʣʷ ʥʘʰʦʛʦ ʧʨʠʢʣʘʜʫ ʟ ʜʽʣʝʥʥʷʤ, ʤʠ 

ʥʝ ʤʦʞʝʤʦ ʜʘʪʠ ʫʯʥʶ ʨʦʟʚôʷʟʘʪʠ ʚʩʽ ʤʦʞʣʠʚʽ ʟʘʜʘʯʽ ʟ ʮʽʻʾ ʪʝʤʠ. 

ʅʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠʩʷ, ʩʢʽʣʴʢʦʭ ʟʘʜʘʯ ʙʫʜʝ ʜʦʩʪʘʪʥʴʦ, ʱʦʙ ʾʭ 

ʫʩʧ̔h ʥʝ ʨʦʟʚôʷʟʘʥʥʷ ʘʜʝʢʚʘʪʥʦ ʜʝʤʦʥʩʪʨʫʚʘʣʦ ʚʤʽʥʥʷ ʜʽʣʠʪʠ ʫ 

ʩʪʦʚʧʯʠʢ ʽ ʚʩʷ ʧʨʝʜʤʝʪʥʘ ʦʙʣʘʩʪʴ ʙʫʣʘ ʦʭʦʧʣʝʥʘ. 

3. ɺʠʤʽʨʶʚʘʥʥʷ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʢʦʥʩʪʨʫʢʪʽʚ ʟʘʚʞʜʠ ʩʫʧʨʦʚʦ-

ʜʞʫʶʪʴʩʷ ʧʦʤʠʣʢʘʤʠ. ʅʘʚʽʪʴ ʷʢʱʦ ʜʘʪʠ ʦʜʥʦʤʫ ʫʯʥʶ ʦʜʠʥ ʽ ʪʦʡ 

ʞʝ ʥʘʙʽʨ ʟʘʜʘʯ, ʘʣʝ ʚ ʨʽʟʥʠʡ ʯʘʩ, ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʨʷʜ ʯʠ ʙʫʜʫʪʴ ʪʦʯ-

ʥʦ ʟʙʽʛʘʪʠʩʷ, ʦʩʢʽʣʴʢʠ ʜʽʾ ʫʯʥʷ ʟʘʞʜʠ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʪʘʢʠʤʠ 

ʚʘʞʢʦ ʧʝʨʝʜʙʘʯʫʚʘʥʠʤʠ ʝʬʝʢʪʘʤʠ ʷʢ ʚʪʦʤʘ, ʥʝʫʚʘʞʥʽʩʪʴ, ʟʘʙʫʜʴ-

ʢʫʚʘʪʽʩʪʴ, ʩʧʨʦʙʘʤʠ ʚʛʘʜʫʚʘʥʥʷ ʪʦʱʦ. ʑʝ ʙʽʣʴʰʠʭ ʨʦʟʙʽʞʥʦʩʪʝʡ ʫ 

ʨʝʟʫʣʴʪʘʪʘʭ ʩʣʽʜ ʦʯʽʢʫʚʘʪʠ, ʷʢʱʦ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʢʦʥʩʪʨʫʢʪ ʚʠʤʽʨʶ-

ʻʪʴʩʷ ʨʽʟʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʚʞʜʠ ʘʢʪʫʘʣʴʥʦʶ ʻ 

ʧʠʪʘʥʥʷ ʧʨʦ ʦʮʽʥʢʫ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ. 

4. ʅʝ ʽʩʥʫʻ ʧʨʠʨʦʜʥʦʛʦ ʥʫʣʷ ʪʘ ʦʜʠʥʠʮʽ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘ ʦʙ-

ʨʘʥʽʡ ʰʢʘʣʽ. ʏʠ ʦʟʥʘʯʘʻ ʥʫʣʴ ʨʦʟʚôʷʟʘʥʠʭ ʫʯʥʝʤ ʧʽʜ ʯʘʩ ʪʝʩʪʫʚʘʥʥʷ 

ʟʘʜʘʯ ʥʘ ʜʽʣʝʥʥʷ ʫ ʩʪʦʚʧʯʠʢ, ʱʦ ʫ ʥʴʦʛʦ ʚʽʜʩʫʪʥʽ ʟʥʘʥʥʷ ʟ ʮʽʻʾ ʪʝ-

ʤʠ? ʅʝʭʘʡ ɺʦʣʦʜʠʤʠʨ ʨʦʟʚôʷʟʘʚ 5 ʟʘʜʘʯ, ʄʘʨʽʷ ï 10, ʘ ʆʣʴʛʘ ï 15. 

ʏʠ ʦʟʥʘʯʘʻ ʮʝ, ʱʦ ʚʽʜʤʽʥʥʽʩʪʴ ʫ ʟʜʘʪʥʦʩʪʽ ʜʽʣʠʪʠ ʫ ʩʪʦʚʧʯʠʢ ʫ ɺʦ-

ʣʦʜʠʤʠʨʘ ʽ ʄʘʨʽʾ ʪʘʢʘ ʩʘʤʘ, ʷʢ ʫ ʄʘʨʽʾ ʽ ʆʣʴʛʠ? 

ʇʨʘʢʪʠʯʥʦ ʟʘʚʞʜʠ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʧʝʨʚʠʥʥ̔ ʙʘʣʠ (ʪʦʙʪʦ 

ʧʨʦʩʪʠʡ ʧʽʜʨʘʭʫʥʦʢ ʨʦʟʚôʷʟʘʥʠʭ ʟʘʚʜʘʥʴ) ʥʝ ʚʦʣʦʜʽʪʁɹ ʚʩʽʤʘ ʥʝʦʙ-

ʭʜ̔ʥʠʤʠ ʦʟʥʘʢʘʤʠ ʤʽʨʠ, ʽ ʮʽ ʙʘʣʠ ʧʦʪʨʽʙʥʦ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʦʮʝʜʫʨ ʫ ʦʙʨʘʥʫ ʰʢʘʣʫ ʚʠʤʽʨʶʚʘʥʥʷ.  

5. ʇʩʠʭʦʣʦʛʽʯʥʠʡ ʢʦʥʩʪʨʫʢʪ ʥʝ ʤʦʞʝ ʚʠʟʥʘʯʘʪʠʩʷ ʣʠʰʝ ʚ 

ʪʝʨʤʽʥʘʭ ʦʧʝʨʘʮʽʡʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ, ʚʽʥ ʪʘʢʦʞ ʧʦʚʠʥʝʥ ʧʨʦʷʚʣʷʪʠ-

ʩʷ ʫ ʟʚôʷʟʢʘʭ ʟ ʽʥʰʠʤʠ ʢʦʥʩʪʨʫʢʪʘʤʠ. ʎʝʡ ʜʨʫʛʠʡ ʨʽʚʝʥʴ ʚʠʟʥʘ-

ʯʝʥʥʷ ʢʦʥʩʪʨʫʢʪʫ ʜʘʻ ʟʤʦʛʫ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶ-

ʚʘʥʥʷ, ʽ ʮʷ ʦʙʩʪʘʚʠʥʘ ʤʘʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʝʣʠʢʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ. 
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ςȢ ˎˍ˔˛ˏ˴ ˜˛˚ˬ˟˟ˬ ˞˟ˍ˟˕˞˟˕˗˕  
ˏ ˟˒˞˟ˠˏˍ˚˚˴ 

ʊʝʩʪʫʚʘʥʥʷ ʷʢ ʚʠʜ ʚʠʤʽʨʶʚʘʥʥʷ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʪʝʦʨʽʶ ʤʘʪʝ-

ʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ. ʋ ʮʴʦʤʫ ʢʫʨʩʽ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʩʪʫʜʝʥʪʠ 

ʚʞʝ ʚʠʚʯʘʣʠ ʥʦʨʤʘʪʠʚʥʠʡ ʢʫʨʩ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʪʘ ʤʘʪʝʤʘʪʠʯ-

ʥʦʾ ʩʪʘʪʠʩʪʠʢʠ. ʄʝʪʘ ʮʴʦʛʦ ʧʘʨʘʛʨʘʬʫ ï ʥʘʛʘʜʘʪʠ ʯʠʪʘʯʫ ʙʘʟʦʚʽ 

ʧʦʥʷʪʪʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʪʘ ʧʨʠʚôʷʟʘʪʠ ʮʽ ʧʦʥʷʪʪʷ ʜʦ ʧʦʪ-

ʨʝʙ ʪʝʦʨʽʾ ʪʝʩʪʫʚʘʥʥʷ. 

ɼʘʣʽ ʨʦʟʛʣʷʜʘʪʠʤʝʤʦ ʥʘʩʪʫʧʥʫ ʪʠʧʦʚʫ ʩʠʪʫʘʮʽʶ. ʅʝʭʘʡ ʛʨʫ-

ʧʘ ʫʯʥʽʚ ʯʠ ʩʪʫʜʝʥʪʽʚ (ʜʘʣʽ ʚʩʽʭ ʥʘʟʠʚʘʪʠʤʝʤʦ ʫʯʥʷʤʠ) ʧʨʦʡʰʣʘ 

ʪʝʩʪ ʟ ʧʝʚʥʦʾ ʜʠʩʮʠʧʣʽʥʠ, ʥʘʧʨʠʢʣʘʜ, ʙʽʦʣʦʛʽʾ. ʅʝʭʘʡ ʟʘ ʧʨʘʚʠʣʴʥʫ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʢʦʞʥʝ ʟʘʚʜʘʥʥʷ ʪʝʩʪʫ ʫʯʝʥʴ ʦʪʨʠʤʫʻ ʧʝʚʥʫ ʚʠʟʥʘʯʝʥʫ 

ʥʘʧʝʨʝʜ ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ, ʟʘ ʥʝʧʨʘʚʠʣʴʥʫ ʚʽʜʧʦʚʽʜʴ ï 0 ʙʘʣʽʚ. ɿʘʛʘ-

ʣʴʥʠʤ ʧʦʧʝʨʝʜʥʽʤ ʨʝʟʫʣʴʪʘʪʦʤ ʪʝʩʪʫʚʘʥʥʷ ʫʯʥʷ ʻ ʩʫʤʘ ʙʘʣʽʚ, 

ʦʪʨʠʤʘʥʠʭ ʥʠʤ ʟʘ ʚʩʽ ʡʦʛʦ ʚʽʜʧʦʚʽʜʽ. ʆʯʝʚʠʜʥʦ, ʱʦ ʫ ʨʽʟʥʠʭ ʫʯʥʽʚ 

ʩʫʤʘ ʙʘʣʽʚ ʤʦʞʝ ʚʽʜʨʽʟʥʷʪʠʩʷ, ʽ  ʚʦʥʘ ʻ ʥʘʧʝʨʝʜ ʥʝʚʽʜʦʤʦʶ. ɿ ʪʦʯʢʠ 

ʟʦʨʫ ʚʠʢʣʘʜʘʯʘ ʮʷ ʩʫʤʘ ʻ ʚʠʧʘʜʢʦʚʦʶ ʚʝʣʠʯʠʥʦʶ.  

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʩʫʪʴ ʧʨʦʮʝʜʫʨʠ ʪʝʩʪʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, 

ʱʦʙ ʮʷ ʩʫʤʘ ʙʘʣʽʚ ʷʢʠʤʦʩʴ ʯʠʥʦʤ ʚʽʜʦʙʨʘʞʘʣʘ ʚʠʨʘʞʝʥʽʩʪʴ ʚ ʫʯʥʷ 

ʨʠʩʠ ʘʙʦ ʢʦʥʩʪʨʫʢʪʫ, ʱʦ ʚʠʤʽʨʶʻʪʴʩʷ (ʥʘʧʨʠʢʣʘʜ, ʨʽʚʝʥʴ ʫʩʧʽʰʥʦ-

ʩʪʽ ʟʘʩʚʦʻʥʥʷ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʙʽʦʣʦʛʽʾ).   

ɼʣʷ ʮʴʦʛʦ ʚʠʢʣʘʜʘʯ ʧʦʚʠʥʝʥ ʟʥʘʪʠ, ʥʘʩʢʽʣʴʢʠ ʪʝʩʪ ʻ ʚʘʣʽʜ-

ʥʠʤ (ʪʦʙʪʦ ʘʜʝʢʚʘʪʥʠʤ ʟʘ ʨʷʜʦʤ ʚʘʞʣʠʚʠʭ ʘʩʧʝʢʪʽʚ), ʥʘʩʢʽʣʴʢʠ ʚʽʥ 

ʻ ʥʘʜʽʡʥʠʤ, ʷʢʘ ʚʝʣʠʯʠʥʘ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ ʪʦʱʦ. ɼʣʷ ʚʽʜʧʦ-

ʚʽʜʽ ʥʘ ʧʦʜʽʙʥʽ ʟʘʧʠʪʘʥʥʷ ʷʢʨʘʟ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʘʧʘʨʘʪ ʤʘʪʝʤʘ-

ʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ. 

ɺʠʙʽʨʢʦʚʠʡ ʤʝʪʦʜ. ʅʘʡʙʽʣʴʰ ʧʦʚʥʦ ʧʦʥʷʪʪʷ ʽ ʬʘʢʪʠ ʤʘʪʝ-

ʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʤʫ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʤʫ ʪʝʩʪʫʚʘʥʥʽ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ 

ʪʝʩʪ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʜʣʷ ʥʘʜʽʡʥʦʛʦ ʽ ʚʘʣʽʜʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʚʝʣʠʢʦʾ ʟʘ 

ʯʠʩʝʣʴʥʽʩʪʶ ʢʘʪʝʛʦʨʽʾ ʫʯʥʽʚ, ʥʘʧʨʠʢʣʘʜ, ʚʠʧʫʩʢʥʠʢʽʚ ʟʘʛʘʣʴʥʦʦʩʚʽ-

ʪʥʽʭ ʩʝʨʝʜʥʽʭ ʰʢʽʣ ʋʢʨʘʾʥʠ. ʊʘʢʘ ʚʝʣʠʢʘ ʩʫʢʫʧʥʽʩʪʴ ʫʯʥʽʚ ʥʘʟʠʚʘ-

ʻʪʴʩʷ ʛʝʥʝʨʘʣʴʥʦʶ ʩʫʢʫʧʥʽʩʪʶ, ʘʙʦ, ʧʨʦʩʪʽʰʝ, ʧʦʧʫʣʷʮʽʻʶ. ʇʽʜ ʯʘʩ 

ʨʦʟʨʦʙʢʠ ʪʝʩʪʫ ʥʝʤʦʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ ʽ ʧʝʨʝʚʽʨʠʪʠ ʡʦʛʦ ʭʘʨʘʢʪʝʨʠ-
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ʩʪʠʢʠ ʥʘ ʚʩʽʭ ʦʙô̒ ʢʪʘʭ ʧʦʧʫʣʷʮʽʾ. ʎʷ ʨʦʙʦʪʘ ʧʨʦʚʦʜʠʪʴʩʷ ʣʠʰʝ ʥʘ 

ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʽʡ ʛʨʫʧʽ ʾʾ ʧʨʝʜʩʪʘʚʥʠʢʽʚ, ʷʢʘ ʥʘʟʠʚʘʻʪʴʩʷ ʚʠʙʽʨ-

ʢʦ.ʁ ʆʪʨʠʤʘʥʽ ʥʘ ʚʠʙʽʨʮʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʩʪʫ ʤʦʞʫʪʴ, ʟ ʧʝʚʥʦʶ 

ʜʦʣʝʶ ʜʦʩʪʦʚʽʨʥʦʩʪʽ, ʚʚʘʞʘʪʠʩʷ ʩʧʨʘʚʝʜʣʠʚʠʤʠ ʜʣʷ ʚʩʽʻʾ ʧʦʧʫʣʷ-

ʮʽʾ, ʷʢʱʦ ʚʠʙʽʨʢʘ ʻ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʶ, ʪʦʙʪʦ ʚʦʥʘ ʧʨʘʚʠʣʴʥʦ, ʙʝʟ 

ʩʧʦʪʚʦʨʝʥʴ, ʧʨʝʜʩʪʘʚʣʷʻ ʧʦʧʫʣʷʮʽʶ ʱʦʜʦ ʚʠʤʽʨʶʚʘʥʦʛʦ ʢʦʥʩʪʨʫʢ-

ʪʫ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʟʘʚʜʘʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ ʪʝʩʪʫ ʻ, ʚ ʩʚʦʶ ʯʝʨʛʫ, 

ʚʠʙʽʨʢʦʶ ʟ ʛʝʥʝʨʘʣʴʥʦʾ ʩʫʢʫʧʥʦʩʪʽ ʚʩʽʭ ʤʦʞʣʠʚʠʭ ʪʝʩʪʦʚʠʭ ʟʘ-

ʚʜʘʥʴ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʜʘʥʦʾ ʨʠʩʠ ʯʠ ʢʦʥʩʪʨʫʢʪʫ. 

ɿʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ ʤʝʪʦʜʦʤ ʦʪʨʠʤʘʥʥʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʾ 

ʚʠʙʽʨʢʠ ʻ ʚʠʧʘʜʢʦʚʠʡ ʚʽʜʙʽʨ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʧʦʧʫʣʷʮʽʾ. ɸʣʝ ʧʦʧʫʣʷ-

ʮʽʷ ʤʦʞʝ ʙʫʪʠ ʥʝʦʜʥʦʨʽʜʥʦʶ, ʪʦʙʪʦ ʩʢʣʘʜʘʪʠʩʷ ʟ ʤʝʥʰʠʭ ʧʦʧʫʣʷ-

ʮʽʡ, ʷʢʽ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʱʦʜʦ ʦʙʩʪʘʚʠʥ, ʷʢʽ ʚʧʣʠ-

ʚʘʶʪʴ ʥʘ ʚʠʨʘʞʝʥʽʩʪʴ ʨʠʩʠ ʯʠ ʢʦʥʩʪʨʫʢʪʫ. ʎʽ ʤʝʥʰʽ ʧʦʧʫʣʷʮʽʾ ʥʘ-

ʟʠʚʘʶʪʴ ʩʪʨʘʪʘʤʠ. ʅʘʧʨʠʢʣʘʜ, ʧʦʧʫʣʷʮʽʷ  ʚʩʽʭ ʚʠʧʫʩʢʥʠʢʽʚ ʩʝʨʝ-

ʜʥʽʭ ʰʢʽʣ ʋʢʨʘʾʥʠ ʤʦʞʝ ʧʦʜʽʣʷʪʠʩʷ ʥʘ ʩʪʨʘʪʠ ʟʘ ʪʠʧʦʤ ʥʘʩʝʣʝʥʦʛʦ 

ʧʫʥʢʪʫ, ʫ ʷʢʦʤʫ ʨʦʟʪʘʰʦʚʘʥʘ ʰʢʦʣʘ (ʤʽʩʪʦ, ʩʝʣʦ, ʩʝʣʠʱʝ), ʘʙʦ ʟʘ 

ʪʠʧʦʤ ʰʢʦʣʠ (ʟʚʠʯʘʡʥʘ, ʣʽʮʝʡ, ʛʽʤʥʘʟʽʷ), ʘʙʦ ʟʘ ʨʦʢʦʤ ʚʠʧʫʩʢʫ. ɺ 

ʧʦʜʽʙʥʠʭ ʚʠʧʘʜʢʘʭ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʾ ʚʠʙʽʨʢʠ ʩʣʽʜ 

ʧʦʜʙʘʪʠ, ʱʦʙ ʫ ʚʠʙʽʨʮʽ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʩʽ ʩʪʨʘʪʠ ʫ ʪʠʭ ʜʦʣʷʭ, ʫ 

ʷʢʠʭ ʚʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʛʝʥʝʨʘʣʴʥʽʡ ʩʫʢʫʧʥʦʩʪʽ. 

ɿʘ ʨʽʚʥʠʭ ʽʥʰʠʭ ʫʤʦʚ, ʚʠʙʽʨʢʘ ʜʦʟʚʦʣʷʻ ʪʠʤ ʪʦʯʥʽʰʝ ʚʠʟʥʘ-

ʯʠʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʩʪʫ, ʯʠʤ ʙʽʣʴʰʠʡ ʦʙô̒ ʤ (ʢʽʣʴʢʽʩʪʴ ʦʙôʻʢʪʽʚ) 

ʚʦʥʘ ʤʘʻ. ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʥʘ ʪʘʢʦʤʫ ʧʨʠʢʣʘʜʽ: ʷʢʱʦ ʚ ʧʦʣʦʛʦ-

ʚʦʤʫ ʙʫʜʠʥʢʫ ʦʜʥʦʛʦ ʜʥʷ ʥʘʨʦʜʠʣʦʩʷ ʚʜʚ̔ ʯʽ ʙʽʣʴʰʝ ʜʽʚʯʘʪ, ʥʽʞ 

ʭʣʦʧʯʠʢʽʚ, ʪʦ ʮʝ ʥʝ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʧʦʧʫʣʷʮʽʾ ʚʩʽʭ 

ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ, ʘʜʞʝ ʤʠ ʟʥʘʻʤʦ, ʱʦ ʫ ʧʦʧʫʣʷʮʽʾ ʭʣʦʧʯʠʢʽʚ ʽ ʜʽʚ-

ʯʘʪʦʢ ʥʘʨʦʜʞʫʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʧʦʨʽʚʥʫ. ʊʠʤ ʥʝ ʤʝʥʰʝ, ʧʦʜʽʙʥʘ 

çʘʥʦʤʘʣʽʷè ʜʦʩʠʪʴ ʯʘʩʪʦ ʪʨʘʧʣʷʻʪʴʩʷ ʫ ʥʝʚʝʣʠʢʠʭ ʧʦʣʦʛʦʚʠʭ ʙʫʜʠ-

ʥʢʘʭ, ʜʝ ʟʘʟʚʠʯʘʡ ʥʘʨʦʜʞʫʻʪʴʩʷ ʣʠʰʝ ʢʽʣʴʢʘ ʜʽʪʝʡ ʟʘ ʜʝʥʴ. ʋ ʚʝʣʠ-

ʢʠʭ ʧʦʣʦʛʦʚʠʭ ʙʫʜʠʥʢʘʭ, ʜʝ ʜʽʪʝʡ ʥʘʨʦʜʞʫʻʪʴʩʷ ʟʘ ʜʝʥʴ ʜʝʩʷʪʢʠ 

ʘʙʦ ʩʦʪʥʽ, ʚʠʧʘʜʦʢ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʽʚʯʘʪʦʢ ʜʦ ʭʣʦʧʯʠʢʽʚ, ʨ̔ ʚʥʝ 

2:1, ʻ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʠʤ, ʥʘʪʦʤʽʩʪʴ, ʚʦʥʦ ʟʘʟʚʠʯʘʡ ʻ ʙʣʠʞʯʠʤ 

ʜʦ çʧʨʘʚʠʣʴʥʦʛʦè ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 1:1. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʟ ʜʚʦʭ ʚʠʙʽʨʦʢ ʦʜʥʘʢʦʚʦʛʦ ʦʙôʻʤʫ, ʫ ʷʢʠʭ ʚʠ-

ʤʽʨʶʶʪʴʩʷ ʨʽʟʥʽ ʢʦʥʩʪʨʫʢʪʠ, ʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʦʶ ʻ ʪʘ, ʯʠʡ ʢʦʥʩ-

ʪʨʫʢʪ ʚ ʧʦʧʫʣʷʮʽʾ ʻ ʤʝʥʰ ʤʽʥʣʠʚʠʤ.  ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʪʝʩʪ ʧʝʨʝʚʽ-

ʨʷʻ ʨʽʚʝʥʴ ʫʩʧʽʰʥʦʩʪʽ ʟ ʦʢʨʝʤʦʾ ʪʝʤʠ ʜʝʷʢʦʾ ʜʠʩʮʠʧʣʽʥʠ, ʪʦ ʜʣʷ 
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ʦʪʨʠʤʘʥʥʷ ʚʠʩʥʦʚʢʽʚ ʱʦʜʦ ʷʢʦʩʪʽ ʪʝʩʪʫ ʧʦʪʨʽʙʥʘ ʟʘʛʘʣʦʤ ʤʝʥʰʘ 

ʚʠʙʽʨʢʘ, ʥʽʞ ʜʣʷ ʪʝʩʪʫ ʟ ʫʩʽʻʾ ʜʠʩʮʠʧʣʽʥʠ. ʇʽʟʥʽʰʝ ʥʘʚʯʠʤʦʩʷ ʚʠ-

ʟʥʘʯʘʪʠ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʟʘʜʘʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʢʦʩʪʽ ʚʠʤʽʨʶʚʘʥ-

ʥʷ ʦʙ'ʻʤ ʚʠʙʽʨʢʠ.  

 ʊʘʙʣʠʮʽ ʯʘʩʪʦʪ ʪʘ ʜʽʘʛʨʘʤʠ ʯʘʩʪʦʪ. ʅʘʜʘʣʽ ʢʦʨʠʩʪʫʚʘʪʠ-

ʤʝʤʦʩʷ ʥʘʩʪʫʧʥʠʤ ʧʨʠʢʣʘʜʦʤ. ʅʝʭʘʡ 50 ʫʯʥʽʚ ʩʢʣʘʣʠ ʪʝʩʪ ʟ ʧʝʚʥʦʾ 

ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ. ʊʝʩʪ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 10 ʟʘʚʜʘʥʴ. ɺʽʜʧʦʚʽʜʽ 

ʫʯʥʽʚ ʥʘ ʢʦʞʥʝ ʟʘʚʜʘʥʥʷ ʦʮʽʥʶʚʘʣʘʩʷ ʟʘ ʜʠʭʦʪʦʤʽʯʥʦʶ ʰʢʘʣʦʶ (1 

ʙʘʣ ʟʘ ʧʨʘʚʠʣʴʥʫ ʚʽʜʧʦʚʽʜʴ, 0 ʙʘʣʽʚ  ʟʘ ʥʝʧʨʘʚʠʣʴʥʫ). ɺʩʽ ʨʝʟʫʣʴʪʘ-

ʪʠ ʟʘʟʚʠʯʘʡ ʦʬʦʨʤʣʷʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʤʘʪʨʠʮʽ (ʪʘʙʣʠʮʽ) ʨʝʟʫʣʴʪʘʪʽʚ, 

ʫ ʷʢʽʡ ʢʦʞʝʥ ʦʢʨʝʤʠʡ ʨʷʜʦʢ ʤʽʩʪʠʪʴ ʨʝʟʫʣʴʪʘʪʠ ʚʽʜʧʦʚʽʜʝʡ ʦʜʥʦʛʦ 

ʫʯʥʷ ʥʘ ʚʩʽ ʟʘʚʜʘʥʥʷ ʪʝʩʪʫ, ʘ ʢʦʞʝʥ ʦʢʨʝʤʠʡ ʩʪʦʚʧʝʮʴ ï ʨʝʟʫʣʴʪʘʪʠ 

ʚʽʜʧʦʚʽʜʝʡ ʚʩʽʭ ʫʯʥʽʚ ʥʘ ʦʜʥʝ ʟʘʚʜʘʥʥʷ ʪʝʩʪʫ (ʪʘʙʣʠʮʷ 1.1).   

ʊʘʙʣʠʮʷ ʪʘʢʦʞ ʤʽʩʪʠʪʴ ʫ ʢʨʘʡʥʴʦʤʫ ʧʨʘʚʦʤʫ ʩʪʦʚʧʮʽ ʪʘ ʥʠ-

ʞʥʴʦʤʫ ʨʷʜʢʫ ʩʫʤʠ ʙʘʣʽʚ. ʎʽ ʩʫʤʠ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʟʤʽʥʥʽ ï ʨʝʘ-

ʣʽʟʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʧʘʜʢʦʚʠʭ ʚʝʣʠʯʠʥ. ʏʠʩʣʘ ʫ ʢʨʘʡʥʴʦʤʫ ʧʨʘ-

ʚʦʤʫ ʩʪʦʚʧʮʽ ï ʮʝ ʪʘʢ ʟʚʘʥʽ çʩʠʨʽè ʙʘʣʠ ʫʯʥʽʚ, ʦʪʨʠʤʘʥʽ ʥʠʤʠ ʧʨʠ 

ʧʨʦʭʦʜʞʝʥʥʽ ʚʩʴʦʛʦ ʪʝʩʪʫ. ʇʦʟʥʘʯʠʤʦ ʮʝʡ ʩʪʦʚʧʝʮʴ-ʟʤʽʥʥʫ ʣʽʪʝ-

ʨʦʶ ʍ. ʆʩʢʽʣʴʢʠ ʢʦʞʥʝ ʟʥʘʯʝʥʥʷ ʮʽʻʾ ʟʤʽʥʥʦʾ ʻ ʩʫʤʦʶ ʥʘʙʨʘʥʠʭ 

ʚʽʜʧʦʚʽʜʥʠʤ ʫʯʥʝʤ ʙʘʣʽʚ, ʪʦʙʪʦ ʩʫʤʦʶ ʥʫʣʽʚ ʽ ʦʜʠʥʠʮʴ, ʪʦ ʚʦʥʘ 

ʤʦʞʝ ʥʘʙʫʚʘʪʠ ʟʥʘʯʝʥʴ ʚʽʜ 0 (ʚʩʽ ʚʽʜʧʦʚʽʜʽ ʫʯʥʷ ʥʝʧʨʘʚʠʣʴʥʽ) ʜʦ 10 

(ʚʩʽ ʚʽʜʧʦʚʽʜʽ ʧʨʘʚʠʣʴʥʽ), ʚʩʴʦʛʦ 11 ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ. ɿʦʢʨʝʤʘ, ʫʯʝʥʴ 

ʟʘ ʥʦʤʝʨʦʤ 1 ʚʽʜʧʦʚʽʚ ʧʨʘʚʠʣʴʥʦ ʣʠʰʝ ʥʘ ʧʦʣʦʚʠʥʫ ʟʘʚʜʘʥʴ ʽ 

ʦʪʨʠʤʘʚ ʚʽʜʧʦʚʽʜʥʦ 5 ʙʘʣʽʚ, ʘ ʫʯʝʥʴ ˉ33 ʚʽʜʧʦʚʽʚ ʧʨʘʚʠʣʴʥʦ ʥʘ ʚʩʽ 

ʟʘʚʜʘʥʥʷ ʪʝʩʪʫ ʽ ʦʪʨʠʤʘʚ ʤʘʢʩʠʤʘʣʴʥʽ 10 ʙʘʣʽʚ. 

 
ʊʘʙʣʠʮʷ 1.1. ʄʘʪʨʠʮʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ 

ʅʦʤʝʨ 

ʫʯʥʷ 

ɹʘʣʠ ʟʘ ʟʘʚʜʘʥʥʷ 1-10 

ʉʫʤʘ  

(ʍ) 

1 2 3 4 5 6 7 8 9 10 

1 0 0 0 1 1 1 0 0 1 1 5 

2 0 0 0 0 0 0 0 0 0 1 1 

3 0 0 0 0 1 1 1 1 1 1 6 

4 0 0 0 1 1 1 0 1 1 1 6 
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5 0 1 0 1 1 0 1 1 1 1 7 

6 1 0 0 1 1 1 0 1 1 0 6 

7 0 0 0 0 0 0 0 0 0 1 1 

8 0 1 0 1 1 1 1 1 1 1 8 

9 0 0 0 0 1 1 0 1 1 1 5 

10 0 0 0 1 1 1 1 0 0 1 5 

11 0 0 0 1 1 1 1 0 0 1 5 

12 0 0 0 0 1 1 0 0 1 1 4 

13 0 1 0 1 0 0 1 1 0 1 5 

14 0 0 0 1 1 1 1 1 0 1 6 

15 0 0 0 1 1 1 1 0 1 1 6 

16 0 0 0 0 1 1 1 1 1 1 6 

17 0 1 0 1 1 1 1 1 1 1 8 

18 0 0 0 1 1 1 1 0 1 0 5 

19 0 0 0 1 1 0 1 1 1 1 6 

20 0 0 0 1 1 1 1 1 1 1 7 

21 0 0 0 1 0 0 0 1 0 1 3 

22 0 0 0 1 1 1 1 1 1 1 7 

23 0 0 0 1 0 0 0 1 1 1 4 

24 0 0 1 0 1 1 1 1 1 1 7 

25 0 0 0 0 1 0 1 1 1 1 5 

26 0 0 1 1 0 1 1 1 1 1 7 

27 0 0 0 1 1 1 1 1 1 1 7 

28 0 0 0 1 0 1 1 1 1 1 6 

29 0 0 0 0 1 1 1 1 1 1 6 

30 0 1 1 1 1 1 1 1 1 1 9 

31 0 0 0 0 0 0 1 0 1 0 2 

32 0 0 0 0 1 1 1 1 1 1 6 

33 1 1 1 1 1 1 1 1 1 1 10 

34 0 0 1 1 1 1 1 1 1 1 8 

35 0 1 1 1 1 0 1 1 1 1 8 
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36 0 1 1 1 1 1 1 1 1 1 9 

37 0 0 1 0 1 1 1 1 1 1 7 

38 0 0 0 1 0 1 1 1 1 1 6 

39 0 0 0 1 1 1 1 1 1 1 7 

40 0 0 1 1 1 1 1 1 1 1 8 

41 0 0 0 0 0 0 0 1 1 1 3 

42 0 0 0 0 1 1 1 1 1 1 6 

43 0 0 1 1 1 1 1 1 1 1 8 

44 0 0 1 1 1 1 1 1 1 1 8 

45 0 1 1 1 1 1 1 1 1 1 9 

46 0 1 1 1 1 1 1 1 1 1 9 

47 0 0 1 0 1 1 1 1 1 1 7 

48 0 0 0 1 0 1 1 1 1 1 6 

49 0 0 0 1 1 1 1 1 1 1 7 

50 0 0 0 0 0 0 1 1 1 1 4 

ʉʫʤʘ (Y) 2 10 14 34 38 38 40 41 43 47 307 

 

ʅʘʩʢʽʣʴʢʠ ʩʫʤʘʨʥʠʡ ʨʝʟʫʣʴʪʘʪ ʢʦʞʥʦʛʦ ʟ ʫʯʥʽʚ ʻ ʪʠʧʦʚʠʤ 

ʜʣʷ ʜʘʥʦʾ ʚʠʙʽʨʢʠ ʫʯʥʽʚ? ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʷʢ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ 

ʢʦʞʥʝ ʟ ʤʦʞʣʠʚʠʭ ʟʥʘʯʝʥʴ ʟʤʽʥʥʦʾ ʍ ʫ ʩʪʦʚʧʮʽ ʨʝʟʫʣʴʪʘʪʽʚ? ɺʽʜʧʦ-

ʚʽʜʴ ʥʘ ʮʝ ʧʠʪʘʥʥʷ ʤʽʩʪʠʪʴʩʷ ʫ ʜʨʫʛʦʤʫ ʩʪʦʚʧʮʽ ʪʘʙʣʠʮʽ ʯʘʩʪʦʪ 

(ʪʘʙʣʠʮʷ 1.2).  
ʊʘʙʣʠʮʷ 1.2. ʊʘʙʣʠʮʷ ʯʘʩʪʦʪ 

ʍ 
ʏʘʩʪʦʪʠ 

f(X) 

ʅʘʢʦʧʠʯʝʥʽ 

ʯʘʩʪʦʪʠ cf(X) 

ɺʽʜʥʦʩʥʽ 

ʯʘʩʪʦʪʠ 

ʨ(ʍ) 

ʅʘʢʦʧʠʯʝʥʽ 

ʚʽʜʥʦʩʥʽ ʯʘʩʪʦ-

ʪʠ ʩʨ(ʍ) 

0 0 0 0 0 

1 2 2 0,04 0,04 

2 1 3 0,02 0,06 

3 2 5 0,04 0,1 

4 3 8 0,06 0,16 

5 7 15 0,14 0,3 
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6 13 28 0,26 0,56 

7 10 38 0,2 0,76 

8 7 45 0,14 0,9 

9 4 49 0,08 0,98 

10 1 50 0,02 1 

 

ɿ ʪʘʙʣʠʮʽ ʚʠʜʥʦ, ʱʦ, ʥʘʧʨʠʢʣʘʜ, ʨʝʟʫʣʴʪʘʪ 0 ʙʘʣʽʚ ʥʝ ʟʫʩʪʨʽ-

ʯʘʻʪʴʩʷ ʫ ʚʠʙʽʨʮʽ ʞʦʜʥʦʛʦ ʨʘʟʫ, ʘ ʨʝʟʫʣʴʪʘʪ ʫ 6 ʙʘʣʽʚ ʟʫʩʪʨʽʯʘʻʪʴʩʷ 

ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ (13 ʨʘʟʽʚ), ʪʦʙʪʦ ʻ ʷʢʦʶʩʴ ʤʽʨʦʶ ʪʠʧʦʚʠʤ ʜʣʷ ʜʘʥʦʾ 

ʚʠʙʽʨʢʠ. ʄʠ ʥʝ ʜʘʨʝʤʥʦ ʪʫʪ ʢʘʞʝʤʦ ç̫ ʢʦʶʩʴ ʤʽʨʦʶè. ʇʨʠʧʫʩʪʠʤʦ, 

ʱʦ ʚ ʜʝʷʢʽʡ ʽʥʰʽʡ ʚʠʙʽʨʮʽ ʫʯʥʽʚ ʨʝʟʫʣʴʪʘʪ 6 ʙʘʣʽʚ ʟʫʩʪʨʽʯʘʻʪʴʩʷ 14 

ʨʘʟʽʚ, ʘ ʚʩʽ ʽʥʰʽ 36 ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʧʦʜʽʣʝʥʽ ʪʘʢ: 0 ʙʘʣʽʚ, 1 ʙʘʣ, 2 

ʙʘʣʠ ï  ʧʦ 12 ʨʘʟʽʚ, ʨʝʰʪʘ ï ʧʦ 0 ʨʘʟʽʚ. ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʩʧʨʘʚʝʜ-

ʣʠʚʦ ʙʫʜʝ ʚʚʘʞʘʪʠ ʪʝʩʪ ʟʘʛʘʣʦʤ ʚʘʞʢʠʤ ʜʣʷ ʫʯʥʽʚ, ʘ ʨʝʟʫʣʴʪʘʪ 

ʥʘʡʙʽʣʴʰ ʯʘʩʪʠʡ ʨʝʟʫʣʴʪʘʪ 6 ʙʘʣʽʚ ï ʥʝ ʜʫʞʝ ʭʘʨʘʢʪʝʨʥʠʤ. ɿʘʫʚʘ-

ʞʠʤʦ, ʱʦ ʧʦʜʽʙʥʠʡ ʨʦʟʧʦʜʽʣ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ ʙʫʚ ʙʠ, ʚ ʟʘʛʘ-

ʣʴʥʦʤʫ ʚʠʧʘʜʢʫ, ʜʫʞʝ ʧʽʜʦʟʨʽʣʠʤ. ɺ̔ ʥ ʤʽʛ ʙʠ ʚʢʘʟʫʚʘʪʠ, ʥʘʧʨʠ-

ʢʣʘʜ, ʥʘ ʩʠʣʴʥʫ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʚʠʙʽʨʢʠ. ʉʢʘʞʽʤʦ, ʪʘʢ ʤʦʛʣʦ ʙ ʙʫ-

ʪʠ, ʷʢʙʠ ʪʝʩʪ ʧʝʨʝʚʽʨʷʚ ʟʥʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʟʘ 5 ʢʣʘʩ, ʘ ʚʠʙʽʨʢʘ 

ʩʢʣʘʜʘʣʘʩʷ ʟ 36 ʧʝʨʰʦʢʣʘʩʥʠʢʽʚ ʽ 14 ʧô̫ ʪʠʢʣʘʩʥʠʢʽʚ. ɼʣʷ ʥʘʰʦʛʦ ʞ 

ʧʨʠʢʣʘʜʫ ʨʝʟʫʣʴʪʘʪ ʪʝʩʪʫʚʘʥʥʷ ʫ 6 ʙʘʣʽʚ ʻ ʙʽʣʴʰ ʪʠʧʦʚʠʤ, ʦʩʢʽʣʴʢʠ 

ʙʣʠʟʴʢʽ ʨʝʟʫʣʴʪʘʪʠ, ʟʦʢʨʝʤʘ 5 ʽ 7 ʙʘʣʽʚ ï ʪʝʞ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ ʚʠ-

ʙʽʨʮʽ ʟ ʧʦʜʽʙʥʠʤʠ ʯʘʩʪʦʪʘʤʠ.  

 
ʈʠʩ. 1.1. ɻʽʩʪʦʛʨʘʤʘ ʯʘʩʪʦʪ 
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ɼʣʷ ʢʨʘʱʦʛʦ ʨʦʟʫʤʽʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ ʯʘʩʪʦʪʠ f(X) ʟ 

ʪʘʙʣʠʮʽ 1.2 ʢʦʨʠʩʥʦ ʟʦʙʨʘʟʠʪʠ ʫ ʚʠʛʣʷʜʽ ʛʽʩʪʦʛʨʘʤʠ (ʩʪʦʚʧʯʠʢʦʚʦʾ 

ʜʽʘʛʨʘʤʠ). ɼʣʷ ʢʦʞʥʦʛʦ ʟʥʘʯʝʥʥʷ ʩʫʤʠ ʙʘʣʽʚ ʍ, ʚʽʜʢʣʘʜʝʥʦʾ ʚʟʜʦʚʞ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʦʩʽ, ʙʫʜʫʻʤʦ ʩʪʦʚʧʝʮʴ, ʚʠʩʦʪʘ ʷʢʦʛʦ ʚʽʜʧʦʚʽʜʘʻ 

ʯʘʩʪʦʪʽ ʮʴʦʛʦ ʨʝʟʫʣʴʪʘʪʫ (ʨʠʩ. 1.1). 

ɿ ʤʘʣʶʥʢʘ, ʟʦʢʨʝʤʘ, ʚʠʜʥʦ, ʱʦ ʪʝʩʪ ʜʣʷ ʜʘʥʦʾ ʚʠʙʽʨʢʠ ʫʯʥʽʚ 

ʙʫʚ ʟʘʛʘʣʦʤ ʥʝʩʢʣʘʜʥʠʤ, ʦʩʢʽʣʴʢʠ ʥʘʡʙʽʣʴʰʽ ʯʘʩʪʦʪʠ ʟʦʩʝʨʝʜʞʝʥʽ ʚ 

ʦʙʣʘʩʪʽ ʟʥʘʯʝʥʴ ʟʤʽʥʥʦʾ ʍ ʚʽʜ 5 ʜʦ 9. ɿʘʛʘʣʦʤ 41 ʫʯʥʽʚ ʟ 50 ʦʪʨʠʤʘ-

ʣʠ ʟʘ ʪʝʩʪ ʚʽʜ 5 ʜʦ 9 ʙʘʣʽʚ. 

ʏʝʪʚʝʨʪʠʡ ʩʪʦʚʧʝʮʴ ʪʘʙʣʠʮʽ 1.2 ʤʽʩʪʠʪʴ ʚʽʜʥʦʩʥʽ ʯʘʩʪʦʪʠ 

ʨ(ʍ). ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʚʽʜʥʦʩʥʦʾ ʯʘʩʪʦʪʠ ʧʦʪʨʽʙʥʦ ʢʦʞʥʫ ʟ ʯʘʩʪʦʪ 

ʧʦʜʽʣʠʪʠ ʥʘ ʦʙôʻʤ ʚʠʙʽʨʢʠ (ʫ ʥʘʰʦʤʫ ʧʨʠʢʣʘʜʽ ï ʥʘ 50). ɺʽʜʥʦʩʥʘ 

ʯʘʩʪʦʪʘ ʧʦʚôʷʟʘʥʘ ʟ ʪʝʦʨʝʪʠʯʥʠʤ ʧʦʥʷʪʪʷʤ ʡʤʦʚʽʨʥʦʩʪʽ: ʷʢʱʦ ʚʠ-

ʙʽʨʢʘ ʫʯʥʽʚ ʻ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʶ, ʪʦ ʜʣʷ ʢʦʞʥʦʛʦ ʥʦʚʦʛʦ ʫʯʥʷ ʟ ʮʽʻʾ 

ʞ ʧʦʧʫʣʷʮʽʾ ʡʤʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʪʠ ʧʝʚʥʫ ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ ʟʘ ʪʝʩʪ 

ʧʨʠʙʣʠʟʥʦ ʜʦʨʽʚʥʶʻ ʚʽʜʥʦʩʥʽʡ ʯʘʩʪʦʪʽ ʮʽʻʾ ʢʽʣʴʢʦʩʪʽ ʙʘʣʽʚ ʫ ʚʠʙʽʨ-

ʮʽ. ʅʘʧʨʠʢʣʘʜ, ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʥʦʚʠʡ ʫʯʝʥʴ ʦʪʨʠʤʘʻ ʟʘ ʪʝʩʪ 7 

ʙʘʣʽʚ, ʜʦʨʽʚʥʶʻ ʧʨʠʙʣʠʟʥʦ 0,2. 

ʏʠʩʣʦʚʽ ʚʠʙʽʨʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɼʣʷ ʦʧʠʩʘʥʥʷ ʨʝʟʫʣʴ-

ʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʯʠʩʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢʽ ʱʝ 

ʥʘʟʠʚʘʶʪʴ ʦʧʠʩʦʚʠʤʠ ʩʪʘʪʠʩʪʠʢʘʤʠ. ʂʦʞʥʘ ʦʢʨʝʤʘ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʘ ï ʮʝ ʯʠʩʣʦ, ʷʢʝ ʭʘʨʘʢʪʝʨʠʟʫʻ ʫʩʶ ʚʠʙʽʨʢʫ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʘʩʧʝʢ-

ʪʽ. ɺʩʽ ʯʠʩʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʪʨʠ ʛʨʫʧʠ: ʤʽʨʠ 

ʧʦʣʦʞʝʥʥʷ, ʤʽʨʠ ʤʽʥʣʠʚʦʩʪʽ, ʤʽʨʠ ʬʦʨʤʠ. ɼʘʣʽ ʨʦʟʛʣʷʥʝʤʦ ʣʠʰʝ 

ʜʝʷʢʽ, ʥʘʡʚʘʞʣʠʚʽʰʽ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʄʽʨʠ ʧʦʣʦʞʝʥʥʷ, ʘʙʦ, ʷʢ ʾʭ ʱʝ ʥʘʟʠʚʘʶʪʴ, ʤʽʨʠ ʮʝʥʪʨʘʣʴʥʦʾ 

ʪʝʥʜʝʥʮʽʾ, ʚʢʘʟʫʶʪʴ ʥʘ ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʽ ʟʥʘʯʝʥʥʷ ʚʠʧʘʜʢʦʚʦʾ 

ʚʝʣʠʯʠʥʠ. ɼʦ ʮʽʻʾ ʛʨʫʧʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʽʜʥʦʩʷʪʴʩʷ ʤʦʜʘ, ʤʝʜʽʘʥʘ, 

ʩʝʨʝʜʥʻ, ʘ ʪʘʢʦʞ ʙʽʣʴʰ ʟʘʛʘʣʴʥʝ ʧʦʥʷʪʪʷ ʧʨʦʮʝʥʪʠʣʷ.  

ʄʦʜʘ (ʘʥʛʣ. mode) ï ʮʝ ʟʥʘʯʝʥʥʷ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ, ʷʢʝ 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ ʚʠʙʽʨʮʽ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ. ɼʣʷ ʥʘʰʦʛʦ ʧʨʠʢʣʘʜʫ ʤʦ-

ʜʦʶ ʻ ʟʥʘʯʝʥʥʷ ʍ φ, ʦʩʢʽʣʴʢʠ ʮʝʡ ʨʝʟʫʣʴʪʘʪ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʥʘʡ-

ʙʽʣʴʰ ʯʘʩʪʦ ï 13 ʨʘʟʽʚ. ɺʠʱʝ ʤʠ ʚʞʝ ʟʘʟʥʘʯʘʣʠ, ʱʦ ʤʦʜʘʣʴʥʝ ʟʥʘ-

ʯʝʥʥʷ ʚ ʦʜʥʠʭ ʚʠʧʘʜʢʘʭ ʜʦʙʨʝ ʭʘʨʘʢʪʝʨʠʟʫʻ ʪʠʧʦʚʽ ʟʥʘʯʝʥʥʷ ʟʤʽʥ-

ʥʦʾ, ʚ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ï ʛʽʨʰʝ. ɿ ʧʨʠʯʠʥ, ʷʢʽ ʨʦʟʛʣʷʜʘʪʠʤʝʤʦ ʜʘʣʽ, 

ʥʦʨʤʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʪʝʩʪ ʩʣʽʜ ʚʚʘʞʘʪʠ ʜʦʙʨʝ ʟʙʘʣʘʥʩʦʚʘʥʠʤ ʧʦ 

ʪʨʫʜʥʦʩʪʽ ʟʘʚʜʘʥʴ, ʷʢʱʦ ʤʦʜʘʣʴʥʠʤ ʻ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ, ʙʣʠʟʴʢʝ ʜʦ 

ʩʝʨʝʜʥʴʦʛʦ. ʊʘʢ, ʜʣʷ ʥʘʰʦʛʦ ʧʨʠʢʣʘʜʫ ʮʝ ʧʦʚʠʥʥʝ ʙʫʣʦ ʙ ʙʫʪʠ 
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ʟʥʘʯʝʥʥʷ, ʙʣʠʟʴʢʝ ʜʦ ʍ υ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʩʣʽʜ ʙʫʣʦ ʙ ʦʯʽʢʫʚʘ-

ʪʠ, ʱʦ ʩʝʨʝʜʥʽʡ ʨʝʟʫʣʴʪʘʪ ʫ 5 ʙʘʣʽʚ ʥʘʙʝʨʝ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ 

ʫʯʥʽʚ.  

ʄʝʜʽʘʥʘ (ʘʥʛʣ. median) ï ʮʝ ʪʘʢʝ ʟʥʘʯʝʥʥʷ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠ-

ʯʠʥʠ ʍ, ʷʢʝ ʜʽʣʠʪʴ ʚʠʙʽʨʢʫ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ ʧʨʠʙʣʠʟʥʦ ʧʦʨʽʚʥʫ ʟʘ 

ʢʽʣʴʢʽʩʪʶ ʦʙôʻʢʪʽʚ ʪʘʢ, ʱʦʙ ʫ ʦʜʥʽʡ ʯʘʩʪʠʥʽ ʦʧʠʥʠʣʠʩʷ ʦʙôʻʢʪʠ ʽʟ 

ʤʝʥʰʠʤʠ ʟʘ ʤʝʜʽʘʥʫ ʘʙʦ ʨʽʚʥʠʤʠ ʾʡ ʟʥʘʯʝʥʥʷʤʠ, ʘ ʚ ʽʥʰʽʡ ʯʘʩʪʠʥʽ 

ï ʟ ʙʽʣʴʰʠʤʠ ʟʥʘʯʝʥʥʷʤʠ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʫ ʢʣʘʩʽ 21 ʫʯʝʥʴ, ʪʦ 

ʤʝʜʽʘʥʘ ʾʭ ʟʨʦʩʪʫ ʜʦʨʽʚʥʶʻ ʟʨʦʩʪʫ 11-ʛʦ ʫʯʥʷ ʫ ʚʠʰʠʢʫʚʘʥʽʡ ʟʘ 

ʟʨʦʩʪʦʤ ʰʝʨʝʥʟʽ ʫʯʥʽʚ. ɼʣʷ ʥʘʰʦʛʦ ʧʨʠʢʣʘʜʫ ʪʝʩʪʫʚʘʥʥʷ 50 ʫʯʥʽʚ 

ʤʝʜʽʘʥʥʠʤ ʩʣʽʜ ʚʚʘʞʘʪʠ ʨʝʟʫʣʴʪʘʪ ʍ φ. ɿʥʘʡʪʠ ʤʝʜʽʘʥʫ ʜʦʧʦʤʘ-

ʛʘʻ ʪʨʝʪʽʡ ʩʪʦʚʧʝʮʴ ʪʘʙʣʠʮʽ 1.2 ï ʩʪʦʚʧʝʮʴ ʥʘʢʦʧʠʯʝʥʠʭ ʯʘʩʪʦʪ 

cf(X), ʘʙʦ ʧôʷʪʠʡ ʩʪʦʚʧʝʮʴ ʮʽʻʾ ʪʘʙʣʠʮʽ ï ʩʪʦʚʧʝʮʴ ʥʘʢʦʧʠʯʝʥʠʭ 

ʚʽʜʥʦʩʥʠʭ ʯʘʩʪʦʪ ʩʨ(ʍ). ʏʠʩʣʘ ʫ ʮʠʭ ʩʪʦʚʧʮʷʭ ʦʪʨʠʤʫʶʪʴʩʷ ʧʦʩ-

ʣʽʜʦʚʥʠʤ ʜʦʜʘʚʘʥʥʷʤ ʢʦʞʥʦʛʦ ʥʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʟ ʪʠʭ ʩʪʦʚʧʮʽʚ, ʷʢʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʟʣʽʚʘ (ʚʽʜʧʦʚʽʜʥʦ, ʯʘʩʪʦʪ ʽ ʚʽʜʥʦʩʥʠʭ ʯʘʩʪʦʪ), ʜʦ ʩʫʤʠ 

ʧʦʧʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ. ʊʘʢ, ʜʣʷ ʟʥʘʯʝʥʥʷ ʍ σ ʥʘʢʦʧʯʝʥʘ ʯʘʩʪʦʪʘ 

ʜʦʨʽʚʥʶʻ π ς ρ ς υ. ʉʣʽʜ ʧʘʤôʷʪʘʪʠ, ʱʦ ʜʣʷ ʚʽʜʰʫʢʘʥʥʷ 
ʥʘʢʦʧʠʯʝʥʠʭ ʯʘʩʪʦʪ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ ʍ ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʦʟʪʘʰʦʚʘʥʽ 

ʫ ʪʘʙʣʠʮʽ ʟʘ ʟʨʦʩʪʘʥʥʷʤ. ʄʝʜʽʘʥʥʝ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ ʟʥʘʭʦʜʠʪʴʩʷ ʫ 

ʪʦʤʫ ʨʷʜʢʫ ʪʘʙʣʠʮʽ, ʜʣʷ ʷʢʦʾ ʟʥʘʯʝʥʥʷ ʥʘʢʦʧʠʯʝʥʦʾ ʯʘʩʪʦʪʠ ʜʦʩʷʛ-

ʣʦ 25 (ʧʦʣʦʚʠʥʘ ʚʠʙʽʨʢʠ), ʘʙʦ ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʾ ʥʘʢʦʧʠʯʝʥʦʾ ʯʘʩ-

ʪʦʪʠ ʜʦʩʷʛʣʦ 0,5.  

ʄʝʜʽʘʥʘ ʻ ʯʘʩʪʠʥʥʠʤ ʚʠʧʘʜʢʦʤ ʧʨʦʮʝʥʪʠʣʷ: p-ʡ ʧʨʦʮʝʥʪʠʣʴ 

ï  ʮʝ ʪʘʢʝ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ, ʷʢʝ ʜʽʣʠʪʴ ʚʠʙʽʨʢʫ ʪʘʢ, ʱʦ ʨ ʚʽʜʩʦʪʢʽʚ 

ʦʙôʻʢʪʽʚ ʚʠʙʽʨʢʠ ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ, ʤʝʥʰʝ ʘʙʦ ʨʽʚʥʝ ʜʘʥʦʤʫ. ʋ ʥʘ-

ʰʦʤʫ ʧʨʠʢʣʘʜʽ ʫʯʝʥʴ, ʷʢʠʡ ʦʪʨʠʤʘʚ ʟʘ ʪʝʩʪ 9 ʙʘʣʽʚ, ʚʽʜʧʦʚʽʜʘʻ  

98-ʤʫ ʧʨʦʮʝʥʪʠʣʶ (ʟʥʘʯʝʥʥʷ 0,98 ʫ ʩʪʦʚʧʮʽ ʥʘʢʦʧʠʯʝʥʠʭ ʚʽʜʥʦʩ-

ʥʠʭ ʯʘʩʪʦʪ), ʱʦ ʦʟʥʘʯʘʻ, ʱʦ 98 ʚʽʜʩʦʪʢʽʚ ʫʯʥʽʚ ʩʢʣʘʣʠ ʪʝʩʪ ʟ ʨʝ-

ʟʫʣʴʪʘʪʦʤ, ʥʝ ʚʠʱʠʤ ʚʽʜ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. ʇʨʠ ʥʦʨʤʦ-

ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʪʝʩʪʫʚʘʥʥʽ ʨʝʟʫʣʴʪʘʪʠ ʽʥʢʦʣʠ ʤʦʞʫʪʴ ʧʦʚʽʜʦʤʣʷʪʠ-

ʩʷ ʫʯʥʷʤ ʩʘʤʝ ʫ ʚʠʛʣʷʜʽ ʧʨʦʮʝʥʪʠʣʽʚ. ʆʩʦʙʣʠʚʦ ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʻ 

ʪʘʢʠʡ ʧʽʜʭʽʜ ʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʜʦ ʥʴʦʛʦ ʪʘʢʦʞ ʜʦʜʘʶʪʴʩʷ ʽʥʰʽ ʜʘʥʽ, 

ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʠʙʽʨʢʫ ʚ ʮʽʣʦʤʫ, ʥʘʧʨʠʢʣʘʜ, ʫ ʷʢʽʡ ʰʢʦʣʽ 

(ʩʧʝʮʽʘʣʽʟʦʚʘʥʽʡ ʯʠ ʟʚʠʯʘʡʥʽʡ, ʩʽʣʴʩʴʢʽʡ ʯʠ ʤʽʩʴʢʽʡ) ʥʘʚʯʘʶʪʴʩʷ 

ʫʯʥʽ. 

ʄʝʜʽʘʥʘ ʻ 50-ʤ ʧʨʦʮʝʥʪʠʣʝʤ. ɺʞʠʚʘʶʪʴʩʷ ʪʘʢʦʞ ʪʘʢʽ ʧʦʥʷʪ-

ʪʷ, ʷʢ ʢʚʘʨʪʠʣʽ ï 25-ʡ ʪʘ 75-ʡ ʧʨʦʮʝʥʪʠʣʽ. 
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ʄʝʜ̔ʘʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʯʘʩʪʽʰʝ ʜʣʷ ʦʧʠʩʘʥʥʷ ʟʤʽʥʥʠʭ, 

ʚʠʤʽʨʷʥʠʭ ʫ ʧʦʨʷʜʢʦʚʽʡ ʰʢʘʣʽ. ɼʣʷ ʤʝʪʨʠʯʥʠʭ ʟʤʽʥʥʠʭ ʙʽʣʴʰ ʽʥ-

ʬʦʨʤʘʪʠʚʥʠʤ ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʧʦʥʷʪʪʷ ʩʝʨʝʜʥʴʦʛʦ. 

ʉʝʨʝʜʥʻ ʚʠʙʽʨʢʦʚʝ (ʘʥʛʣ. mean) ï ʮʝ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ 

ʫʩʽʭ ʟʥʘʯʝʥʴ ʟʤʽʥʥʦʾ: 

ˢ
В ὢ

ὔ
ȟ 

 

ʜʝ N ï ʦʙô̒ʤ ʚʠʙʽʨʢʠ. ʋ ʥʘʰʦʤʫ ʧʨʠʢʣʘʜʽ ὔ υπȟ  
 

ὢ
π π ρ ς ς ρ Ễ ω τ ρπρ

υπ

σπχ

υπ
φȟρτȢ 

 

ʉʝʨʝʜʥʻ ʚʠʙʽʨʢʦʚʝ ʻ ʦʮʽʥʢʦʶ ʪʝʦʨʝʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʤʘʪʝʤʘ-

ʪʠʯʥʦʛʦ ʦʯʽʢʫʚʘʥʥʷ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʜʣʷ ʚʩʽʻʾ ʧʦʧʫʣʷʮʽʾ. ʏʠʤ 

ʙʽʣʴʰ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʶ ʻ ʚʠʙʽʨʢʘ, ʪʠʤ ʪʦʯʥʽʰʦʶ ʻ ʮʷ ʦʮʽʥʢʘ. 

ʉʣʽʜ ʦʙʝʨʝʞʥʦ ʪʨʘʢʪʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʚʠʙʽʨʢʦʚʦʛʦ. 

ɺ ʣʽʪʝʨʘʪʫʨʽ ʯʘʩʪʦ ʟʛʘʜʫʻʪʴʩʷ ʪʘʢʠʡ ʞʘʨʪʽʚʣʠʚʠʡ ʧʨʠʢʣʘʜ: ʩʝʨʝʜʥʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʘʮʽʻʥʪʽʚ ʣʽʢʘʨʥʽ ʤʦʞʝ ʜʦʨʽʚʥʶʚʘʪʠ 36,7, ʧʨʦʪʝ ʮʝ 

ʟʦʚʩʽʤ ʥʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʘʮʽʻʥʪʠ ʟʜʦʨʦʚʽ, ʽ ʮʶ ʩʝʨʝʜʥʶ ʪʝʤʧʝʨʘʪʫʨʫ 

ʥʝ ʤʦʞʥʘ ʪʨʘʢʪʫʚʘʪʠ ʷʢ ʧʦʢʘʟʥʠʢ ʫʩʧʽʰʥʦʩʪʽ ʨʦʙʦʪʠ ʣʽʢʘʨʽʚ. ʉʝʨʝ-

ʜʥʻ ʚʠʙʽʨʢʦʚʝ ʟʘʟʚʠʯʘʡ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʫ ʧʘʨʽ ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ 

ʤʽʥʣʠʚʦʩʪʽ ʟʤʽʥʥʦʾ ï ʩʪʘʪʠʩʪʠʯʥʦʶ ʜʠʩʧʝʨʩʽʻʶ ʘʙʦ ʩʝʨʝʜʥʽʤ ʢʚʘʜ-

ʨʘʪʠʯʥʠʤ ʚʽʜʭʠʣʝʥʥʷʤ. 

ʉʪʘʪʠʩʪʠʯʥʘ ʜʠʩʧʝʨʩʽʷ (ʘʥʛʣ. variance)ʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ, 

ʷʢʘ ʚʭʦʜʠʪʴ ʜʦ ʛʨʫʧʠ ʤʽʨ ʤʽʥʣʠʚʦʩʪʽ ʟʤʽʥʥʦʾ. ʎʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʻ 

ʩʝʨʝʜʥʽʤ ʘʨʠʬʤʝʪʠʯʥʠʤ ʢʚʘʜʨʘʪʽʚ ʚʽʜʭʠʣʝʥʴ ʟʥʘʯʝʥʴ ʟʤʽʥʥʦʾ ʚʽʜ 

ʩʝʨʝʜʥʴʦʛʦ ʚʠʙʽʨʢʦʚʦʛʦ: 

 

Ὀὢ
В ὢ ὢ

ὔ
Ȣ 

 

 ʊʦʙʪʦ ʟʥʘʯʝʥʥʷ ʜʠʩʧʝʨʩʽʾ ʧʦʢʘʟʫʻ, ʷʢ ʯʘʩʪʦ ʽ ʥʘ ʩʢʽʣʴʢʠ ʩʠ-

ʣʴʥʦ ʚʽʜʭʠʣʷʶʪʴʩʷ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ ʚʽʜ ʩʚʦʛʦ ʮʝʥʪʨʘ. ɺʽʜʭʠʣʝʥʥʷ 

ʪʫʪ ʧʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʚʘʜʨʘʪʫ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʫʩʽ ʜʦʜʘʥʢʠ ʙʫʣʠ ʥʝ-

ʚʽʜôʻʤʥʠʤʠ, ʪʦʙʪʦ ʱʦʙ ʚʽʜʭʠʣʝʥʥʷ ʟ ʨʽʟʥʠʤʠ ʟʥʘʢʘʤʠ ʥʝ ʢʦʤʧʝʥ-

ʩʫʚʘʣʠ ʦʜʥʝ ʦʜʥʦʛʦ. ɹʽʣʴʰ ʧʨʠʨʦʜʥʠʤ ʙʫʣʦ ʙ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʫ-

ʣʽʚ ʚʽʜʭʠʣʝʥʴ ʟʘʤʽʩʪʴ ʾʭ ʢʚʘʜʨʘʪʽʚ, ʦʜʥʘʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʫʣʽʚ ʻ 
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ʙʽʣʴʰ ʩʢʣʘʜʥʠʤ. ʏʠʤ ʙʽʣʴʰʠʤ ʻ ʨʦʟʩʽʶʚʘʥʥʷ ʟʥʘʯʝʥʴ ʟʤʽʥʥʦʾ ʥʘ-

ʚʢʦʣʦ ʩʝʨʝʜʥʴʦʛʦ, ʪʠʤ ʙʽʣʴʰʦʶ ʻ ʜʠʩʧʝʨʩʽʷ. ʗʢʱʦ ʟʤʽʥʥʘ ʥʘʙʫʚʘʻ 

ʣʠʰʝ ʦʜʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʪʦ ʚʦʥʦ ʞ ʽ ʻ ʮʝʥʪʨʦʤ, ʚʽʜʭʠʣʝʥʥʷ ʥʝ ʩʧʦ-

ʩʪʝʨʽʛʘʶʪʴʩʷ, ʽ ʜʠʩʧʝʨʩʽʷ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʦʨʽʚʥʶʻ ʥʫʣʶ. ʗʢʱʦ 

ʟʤʽʥʥʘ ʥʘʙʫʚʘʻ ʙʽʣʴʰʝ ʥʽʞ ʦʜʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʜʠʩʧʝʨʩʽʷ ʟʘʚʞʜʠ ʻ 

ʜʦʜʘʪʥʦʶ. ʈʦʟʛʣʷʥʝʤʦ ʜʣʷ ʧʨʠʢʣʘʜʫ ʪʨʠ ʫʯʥʽʚʩʴʢʽ ʢʣʘʩʠ, ʷʢʽ ʦʪʨʠ-

ʤʘʣʠ ʧʽʜʩʫʤʢʦʚʽ ʦʮʽʥʢʠ ʟ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʟʘ 12-ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ. 

ʅʝʭʘʡ ʫ ʢʣʘʩʽ ɸ ʚʩʽ ʫʯʥʽ ʦʪʨʠʤʘʣʠ ʦʮʽʥʢʫ 8, ʫ ʣʘʩʽ ɺ ï ʧʦʣʦʚʠʥʘ 

ʫʯʥʽʚ ʦʪʨʠʤʘʣʠ 7, ʽʥʰʘ ʧʦʣʦʚʠʥʘ ï 9, ʫ ʢʣʘʩʽ ʉ ï ʧʦʣʦʚʠʥʘ ʦʪʨʠʤʘ-

ʣʠ 6, ʽʥʰʘ ʧʦʣʦʚʠʥʘ ï 10. ʉʝʨʝʜʥʷ ʦʮʽʥʢʘ ʫ ʢʦʞʥʦʤʫ ʟ ʮʠʭ ʢʣʘʩʽʚ 

ʦʜʥʘʢʦʚʘ ï 8 ʙʘʣʽʚ. ʇʨʦʪʝ ʦʯʝʚʠʜʥʦ, ʱʦ ʟʘ ʨʽʚʥʝʤ ʫʩʧʽʰʥʦʩʪʽ ʟ 

ʧʨʝʜʤʝʪʫ ʦʢʨʝʤʠʭ ʫʯʥʽʚ ʮʽ ʢʣʘʩʠ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ. ɺ ʦʮʽʥʢʘʭ 

ʢʣʘʩʫ ɸ ʥʽʷʢʦʾ ʤʽʥʣʠʚʦʩʪʽ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ, ʜʠʩʧʝʨʩʽʷ ʮʠʭ ʦʮʽʥʦʢ 

ʜʦʨʽʚʥʶʻ ʥʫʣʶ. ʋ ʢʣʘʩʽ ɺ ʜʠʩʧʝʨʩʽʷ ʚʞʝ ʥʝ ʥʫʣʴʦʚʘ, ʘ ʫ ʢʣʘʩʽ ʉ 

ʚʦʥʘ ʻ ʙʽʣʴʰʦʶ, ʥʽʞ ʫ ʢʣʘʩʽ ɺ.  

ʉʪʘʪʠʩʪʠʯʥʘ ʜʠʩʧʝʨʩʽʷ ʻ ʦʮʽʥʢʦʶ ʪʝʦʨʝʪʠʯʥʦʾ ʜʠʩʧʝʨʩʽʾ 

ʟʤʽʥʥʦʾ ʜʣʷ ʚʩʽʻʾ ʧʦʧʫʣʷʮʽʾ. ʇʨʦʪʝ ʮʷ ʦʮʽʥʢʘ ʻ ʟʤʽʱʝʥʦʶ: ʾʾ ʤʘʪʝʤʘ-

ʪʠʯʥʝ ʦʯʢ̔ʫʚʘʥʥʷ ʥʝ ʜʦʨʽʚʥʶʻ ʪʝʦʨʝʪʠʯʥʽʡ ʜʠʩʧʝʨʩʽʾ. ɺʠʧʨʘʚʣʝʥʫ 

(ʥʝʟʤʽʱʝʥʫ) ʦʮʽʥʢʫ ʦʪʨʠʤʘʻʤʦ, ʷʢʱʦ ʫ ʟʥʘʤʝʥʥʠʢʫ ʬʦʨʤʫʣʠ ʜʣʷ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʜʠʩʧʝʨʩʽʾ ʟʘʤʽʥʠʤʦ ὔ ʥʘ ὔ ρ: 
 

ί
В ὢ ὢ

ὔ ρ
Ȣ 

 

ʋ ʥʘʰʦʤʫ ʧʨʠʢʣʘʜʽ ʪʝʩʪʫʚʘʥʥʷ 50 ʫʯʥʽʚ ʦʪʨʠʤʘʻʤʦ ʪʘʢʝ ʟʥʘ-

ʯʝʥʥʷ ʥʝʟʤʽʱʝʥʦʾ ʚʠʙʽʨʢʦʚʦʾ ʜʠʩʧʝʨʩʽʾ: 

 

ί
π π φȟρτ ς ρ φȟρτ Ễ ρ ρπ φȟρτ

υπ ρ
σȟωρψψȢ 

 

  

ʆʩʢʽʣʴʢʠ ʫ ʬʦʨʤʫʣʽ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʜʠʩʧʝʨʩʽʾ ʚʠʢʦʨʠʩʪʦʚʫ-

ʻʪʴʩʷ ʦʧʝʨʘʮʽʷ ʧʽʜʥʝʩʝʥʥʷ ʜʦ ʢʚʘʜʨʘʪʫ, ʦʪʨʠʤʫʻʤʦ ʚʝʣʠʯʠʥʫ, ʦʙ-

ʯʠʩʣʝʥʫ ʚ ʢʚʘʜʨʘʪʥʠʭ ʦʜʠʥʠʮʷʭ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʦʚʝʨʥʫʪʠʩʷ ʜʦ ʪʽʻʾ 

ʞ ʩʘʤʦʾ ʨʦʟʤʽʨʥʦʩʪʽ, ʷʢʫ ʤʘʻ ʚʠʤʽʨʶʚʘʥʘ ʟʤʽʥʥʘ, ʚʽʟʴʤʝʤʦ ʢʦʨʽʥʴ 

ʢʚʘʜʨʘʪʥʠʡ ʟ ʜʠʩʧʝʨʩʽʾ: 

 

ί ίȢ 
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ʎʷ ʚʝʣʠʯʠʥʘ ʥʘʟʠʚʘʻʪʴʩʷ ʩʝʨʝʜʥʽʤ ʢʚʘʜʨʘʪʠʯʥʠʤ, ʘʙʦ ʩʪʘʥ-

ʜʘʨʪʥʠʤ, ʚʽʜʭʠʣʝʥʥʷʤ (ʘʥʛʣ. standard deviation) ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠ-

ʯʠʥʠ ʍ. ɼʣʷ ʥʘʰʦʛʦ ʧʨʠʢʣʘʜʫ ʤʘʻʤʦ 

  

ί σȟωρψψρȟωψȢ 
 

ʆʩʢʽʣʴʢʠ ʦʧʝʨʘʮʽʷ ʜʦʙʫʚʘʥʥʷ ʢʦʨʝʥʷ ʢʚʘʜʨʘʪʥʦʛʦ ʟ ʥʝ-

ʚʽʜôʻʤʥʦʛʦ ʯʠʩʣʘ ʻ ʤʦʥʦʪʦʥʥʠʤ ʧʝʨʝʪʚʦʨʝʥʥʷʤ, ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠ-

ʣʝʥʥʷ ʤʘʻ ʪʘʢʫ ʞ ʽʥʪʝʨʧʨʝʪʘʮʽʶ, ʷʢ ʽ ʜʠʩʧʝʨʩʽʷ: ʚʦʥʦ ʻ ʤʽʨʦʶ ʤʽʥ-

ʣʠʚʦʩʪʽ ʟʤʽʥʥʦʾ ʫ ʚʠʙʽʨʮʽ.  

ɼʦ ʛʨʫʧʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʦʨʤʠ ʨʦʟʧʦʜʽʣʫ ʟʤʽʥʥʦʾ ʫ ʚʠʙʽʨʮʽ 

ʚʽʜʥʦʩʷʪʴʩʷ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʘʩʠʤʝʪʨʽʷ ʽ ʝʢʩʮʝʩ. ʆʙʠʜʚʽ ʮʽ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʧʠʩʘʥʥʷ ʨʦʟʧʦʜʽʣʽʚ, ʙʣʠʟʴʢʠʭ ʜʦ 

ʥʦʨʤʘʣʴʥʦʛʦ, ʪʦʤʫ ʨʦʟʛʣʷʥʝʤʦ ʾʭ ʧʽʟʥʽʰʝ.  

ʅʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ. ʅʦʨʤʘʣʴʥʠʡ, ʘʙʦ ɻʘʫʩʽʚ, ʟʘʢʦʥ ʨʦʟ-

ʧʦʜʽʣʫ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʚʽʜʽʛʨʘʻ ʦʩʦʙʣʠʚʫ ʨʦʣʴ ʚ ʪʝʦʨʽʾ ʽ ʧʨʘʢ-

ʪʠʮʽ ʚʠʤʽʨʶʚʘʥʴ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʪʽ ʚʠʧʘʜʢʦʚʽ ʚʝʣʠʯʠʥʠ, 

ʷʢʽ ʻ ʩʫʤʦʶ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʦʚʠʭ ʚʝʣʠʯʠʥ (ʽʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʩʬʦʨ-

ʤʦʚʘʥʽ ʧʽʜ ʚʧʣʠʚʦʤ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʦʚʠʭ ʬʘʢʪʦʨʽʚ), ʟʘ ʫʤʦʚʠ, ʱʦ 

ʚʧʣʠʚ ʢʦʞʥʦʛʦ ʟ ʜʦʜʘʥʢʽʚ ʥʘ ʚʩʶ ʩʫʤʫ ʥʝ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ, ʤʘʻ ʨʦʟ-

ʧʦʜʽʣ, ʙʣʠʟʴʢʠʡ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ. ʆʩʢʽʣʴʢʠ ʪʽ ʚʠʧʘʜʢʦʚʽ ʚʝʣʠʯʠʥʠ, 

ʷʢʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʧʨʠʨʦʜʽ, ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʯʠ ʚ ʽʥʰʠʭ ʩʬʝʨʘʭ 

ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʨʘʟ ʽ ʬʦʨʤʫʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʙʘʛʘʪʴʦʭ 

ʬʘʢʪʦʨʽʚ, ʾʭ ʨʦʟʧʦʜʽʣʠ ʯʘʩʪʦ ʚʠʷʚʣʷʶʪʴʩʷ ʙʣʠʟʴʢʠʤʠ ʜʦ ʥʦʨʤʘʣʴ-

ʥʦʛʦ. ɿʦʢʨʝʤʘ, ʩʣʫʰʥʦ ʚʚʘʞʘʪʠ, ʱʦ ʨʽʚʝʥʴ ʽʥʪʝʣʝʢʪʫ ʨʦʟʧʦʜʽʣʝʥʠʡ 

ʜʣʷ ʧʦʧʫʣʷʮʽʾ ʣʶʜʝʡ ʟʘ ʥʦʨʤʘʣʴʥʠʤ ʟʘʢʦʥʦʤ. ʊʘʢ ʩʘʤʦ ʟ ʚʝʣʠʢʦʶ 

ʤʽʨʦʶ ʚʧʝʚʥʝʥʦʩʪʽ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʽʚʝʥʴ ʥʘʚʯʘʣʴʥʠʭ 

ʜʦʩʷʛʥʝʥʴ ʫʯʥʽʚ ʟ ʜʝʷʢʦʛʦ ʧʨʝʜʤʝʪʫ ʪʝʞ ʜʦʙʨʝ ʦʧʠʩʫʻʪʴʩʷ ʥʦʨʤʘ-

ʣʴʥʠʤ ʟʘʢʦʥʦʤ ʨʦʟʧʦʜʽʣʫ. ʈʘʟʦʤ ʟ ʪʠʤ, ʩʣʽʜ ʧʘʤôʷʪʘʪʠ, ʱʦ ʥʦʨʤʘ-

ʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ï ʮʝ ʣʠʰʝ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ, ʷʢʘ ʚ ʦʜʥʠʭ ʚʠʧʘʜ-

ʢʘʭ ʜʦʙʨʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʤʠ ʥʘ ʧʨʘʢʪʠʮʽ ʚʝʣʠʯʠ-

ʥʘʤʠ, ʚ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ï ʧʦʛʘʥʦ. 

ʅʦʨʤʘʣʴʥʠʤ ʟʘʢʦʥʦʤ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ ʚʠʧʘʜʢʦʚʦʾ ʚʝ-

ʣʠʯʠʥʠ ʥʘʟʠʚʘʻʪʴʩʷ ʨʦʟʧʦʜʽʣ, ʱʽʣʴʥʽʩʪʴ ʷʢʦʛʦ ʚʠʨʘʞʘʻʪʴʩʷ ʬʦʨʤʫ-

ʣʦʶ 
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Ὢὼ
ρ

„Ѝς“
Ὡ ȟ 

 
ʜʝ ɛ ʽ ů ï ʧʘʨʘʤʝʪʨʠ ʨʦʟʧʦʜʽʣʫ (ʚʽʜʧʦʚʽʜʥʦ, ʤʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥ-

ʥʷ ʽ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ). ʅʘ ʤʘʣʶʥʢʫ 1.2 ʩʭʝʤʘʪʠʯʥʦ ʟʦʙʨʘʞʝ-

ʥʦ ʛʨʘʬʽʢ ʱʽʣʴʥʦʩʪʽ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ. 

ʑʽʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ï ʮʝ ʬʫʥʢʮʽʷ, ʛʨʘʬʽʢ ʷʢʦʾ ʨʘʟʦʤ ʟ ʚʽʩʩʶ 

ʘʙʩʮʠʩ ʦʙʤʝʞʫʻ ʧʣʦʱʫ, ʨʽʚʥʫ ʡʤʦʚʽʨʥʦʩʪʽ ʪʦʛʦ, ʱʦ ʨʝʘʣʽʟʘʮʽʷ ʚʠ-

ʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʧʦʪʨʘʧʠʪʴ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʫ ʟʘʜʘʥʠʡ 

ʽʥʪʝʨʚʘʣ.  

 
ʈʠʩ. 1.2. ʑʽʣʴʥʽʩʪʴ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ 

ʇʣʦʱʘ ʟʘʰʪʨʠʭʦʚʘʥʦʾ ʦʙʣʘʩʪʽ ʥʘ ʨʠʩʫʥʢʫ 1.2 ʜʦʨʽʚʥʶʻ ʡʤʦ-

ʚʽʨʥʦʩʪʽ ʪʦʛʦ, ʱʦ ʨʝʘʣʽʟʘʮʽʷ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʟ ʪʘʢʠʤ ʨʦʟʧʦʜʽ-

ʣʦʤ ʧʦʪʨʘʧʠʪʴ ʫ ʽʥʪʝʨʚʘʣ ὥȟὦȢ ʆʯʝʚʠʜʥʦ, ʱʦ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʪʨʘʧ-

ʣʷʥʥʷ ʥʦʨʤʘʣʴʥʦ ʨʦʟʧʦʜʽʣʝʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʚ ʽʥʪʝʨʚʘʣ 

ʟʘʜʘʥʦʾ ʜʦʚʞʠʥʠ ʻ ʥʘʡʙʽʣʴʰʦʶ, ʷʢʱʦ ʮʝʡ ʽʥʪʝʨʚʘʣ ʻ ʩʠʤʝʪʨʠʯʥʠʤ 

ʚʽʜʥʦʩʥʦ ʮʝʥʪʨʘ ʨʦʟʧʦʜʽʣʫ ɛ. ʊʦʙʪʦ ʨʝʘʣʽʟʘʮʽʾ ʥʦʨʤʘʣʴʥʦ ʨʦʟʧʦʜ̔-

ʣʝʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘʡʙʽʣʴʰʝ ʧʦʙʣʠʟʫ ʮʝʥʪʨʘ. 

ʏʠʤ ʙʽʣʴʰʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʚʽʜ ɛ, ʪʠʤ 

ʨʽʜʰʝ ʚʦʥʦ ʪʨʘʧʣʷʻʪʴʩʷ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʣʶʜʠ ʟ ʩʝʨʝʜʥʽʤ ʟʨʦʩ-

ʪʦʤ, ʯʠ ʟ ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ ʽʥʪʝʣʝʢʪʫ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʯʘʩʪʽʰʝ, ʘ ʟ ʚʜ̔-

ʭʠʣʝʥʥʷʤʠ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʚ ʪʫ ʯʠ ʽʥʰʫ ʩʪʦʨʦʥʫ ï ʪʠʤ ʨʽʜʰʝ, ʯʠʤ 

ʙʽʣʴʰʠʤ ʻ ʮʝ ʚʽʜʭʠʣʝʥʥʷ. ɿʦʢʨʝʤʘ, ʩʣʽʜ ʦʯʽʢʫʚʘʪʠ, ʱʦ ʫʯʥʽʚ ʟ ʩʝʨʝ-

ʜʥʽʤ ʨʽʚʥʝʤ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʟ ʧʝʚʥʦʛʦ ʧʨʝʜʤʝʪʫ ʤʘʻ ʙʫʪʠ 

ʭ ɛ a b 

P 

f(x) 
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ʙʽʣʴʰʝ, ʥʽʞ ʫʯʥʽʚ ʟ ʩʣʘʙʢʠʤ ʘʙʦ, ʥʘʚʧʘʢʠ, ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʜʦʩʷʛ-

ʥʝʥʴ. 

ɺʘʨʪʦ ʧʘʤôʷʪʘʪʠ ʪʘʢʽ ʟʥʘʯʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʝʡ ʧʦʪʨʘʧʣʷʥʥʷ 

ʥʦʨʤʘʣʴʥʦ ʨʦʟʧʦʜʽʣʝʥʦʾ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʍ ʫ ʟʘʜʘʥʠʡ ʩʠʤʝʪ-

ʨʠʯʥʠʡ ʚʽʜʥʦʩʥʦ ʮʝʥʪʨʘ ʨʦʟʧʦʜʽʣʫ ʽʥʪʝʨʚʘʣ: 

 

ὖὢᶰ‘ „ȟ‘ „ πȟφψȢ 
 

ὖὢᶰ‘ ς„ȟ‘ ς„ πȟωυȢ 
 

ὖὢᶰ‘ σ„ȟ‘ σ„ πȟωωχȢ 
 

ʊʦʙʪʦ ʧʨʠʙʣʠʟʥʦ 68% ʨʝʘʣʽʟʘʮʽʡ ʍ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʩʝʨʝʜ-

ʥʴʦʛʦ ɛ ʥʝ ʙʽʣʴʰʝ, ʥʽʞ ʥʘ ů, 95% - ʥʝ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 2ů. ɯ ʤʘʡʞʝ 

ʥʘʧʝʚʥʝ (ʫ 99,7% ʚʠʧʘʜʢʘʭ) ʚʽʜʭʠʣʝʥʥʷ ʙʫʜʝ ʥʝ ʙʽʣʴʰʠʤ, ʥʽʞ ʥʘ 

3ů. ʆʩʪʘʥʥʻ ʪʚʝʨʜʞʝʥʥʷ ʥʘʟʠʚʘʶʪʴ çʧʨʘʚʠʣʦʤ ʪʨʴʦʭ ʩʠʛʤè. 

ɺʘʞʣʠʚʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʻ ʪʦʡ ʬʘʢʪ, 

ʱʦ ʡʦʛʦ ʤʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥʥʷ, ʤʦʜʘ ʪʘ ʤʝʜʽʘʥʘ ʟʙʽʛʘʶʪʴʩʷ.  

ʗʢ ʤʠ ʚʞʝ ʟʘʟʥʘʯʘʣʠ, ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʻ ʫ ʙʘʛʘʪʴʦʭ 

ʧʨʘʢʪʠʯʥʠʭ ʟʘʩʪʦʩʫʚʘʥʥʷʭ ʤʦʜʝʣʣʶ, ʷʢʘ ʙʽʣʴʰʦʶ ʯʠ ʤʝʥʰʦʶ ʤʽ-

ʨʦʶ ʦʧʠʩʫʻ ʨʝʘʣʴʥʽ ʜʘʥʽ. ɺʽʜʭʠʣʝʥʥʷ ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ ʚʽʜ ʥʦʨʤʘʣʴ-

ʥʦʛʦ ʟʘʢʦʥʫ ʦʧʠʩʫʻʪʴʩʷ, ʟʦʢʨʝʤʘ, ʪʘʢʠʤʠ ʤʽʨʘʤʠ ʬʦʨʤʠ ʨʦʟʧʦʜʽʣʫ, 

ʷʢ ʘʩʠʤʝʪʨʽʷ ʽ ʝʢʩʮʝʩ.  

ɸʩʠʤʝʪʨʽʷ (ʪʦʯʥʽʰʝ, ʢʦʝʬʽʮʽʻʥʪ ʘʩʠʤʝʪʨʽʾ, ʘʥʛʣ. skewness) 

ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

ὃί
Ὁὢ Ὁὢ

„
ȟ 

 

ʜʝ ʩʠʤʚʦʣ ɽ ʦʟʥʘʯʘʻ ʤʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥʥʷ. ɺʝʣʠʯʠʥʘ ʫ 

ʯʠʩʝʣʴʥʠʢʫ ï ʮʝ ʮʝʥʪʨʘʣʴʥʠʡ ʤʦʤʝʥʪ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ (ʤʘʪʝʤʘʪʠ-

ʯʥʝ ʦʯʽʢʫʚʘʥʥʷ ʢʫʙʘ ʚʽʜʭʠʣʝʥʥʷ. ɼʠʩʧʝʨʩʽʷ ʻ ʮʝʥʪʨʘʣʴʥʠʤ ʤʦʤʝʥ-

ʪʦʤ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ). ɺʠʧʨʘʚʣʝʥʦʶ ʦʮʽʥʢʦʶ ʘʩʠʤʝʪʨʽʾ ʟʘ ʜʘʥʠʤʠ 

ʚʠʙʽʨʢʠ ʻ ʚʝʣʠʯʠʥʘ 

 

ὃί
ὔ

ὔ ρ ὔ ς

В ὢ ὢ

ί
Ȣ 
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ɿʥʘʯʝʥʥʷ ʘʩʠʤʝʪʨʽʾ ʜʦʨʽʚʥʶʻ ʥʫʣʶ, ʷʢʱʦ ʱʽʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽ-

ʣʫ ʩʠʤʝʪʨʠʯʥʘ ʚʽʜʥʦʩʥʦ ʮʝʥʪʨʘ (ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʯʽʢʫʚʘʥʥʷ). ɿʦʢ-

ʨʝʤʘ, ʷʢʱʦ ʚʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ ʨʦʟʧʦʜʽʣʝʥʘ ʥʦʨʤʘʣʴʥʦ, ʪʦ ʘʩʠʤʝ-

ʪʨʽʷ ʜʦʨʽʚʥʶʻ ʥʫʣʶ. ʗʢʱʦ ʘʩʠʤʝʪʨʽʷ ʜʦʜʘʪʥʘ, ʪʦ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ 

ʧʨʘʚʠʡ ʭʚʽʩʪ ʨʦʟʧʦʜʽʣʫ ʻ ʜʦʚʰʠʤ ʟʘ ʣʽʚʠʡ (ʨʠʩ. 1.3), ʘ ʷʢʱʦ ʘʩʠʤʝ-

ʪʨʽʷ ʚʽʜôʻʤʥʘ ï ʪʦ, ʥʘʚʧʘʢʠ, ʣʽʚʠʡ ʭʚʽʩʪ ʜʦʚʰʠʡ. 

ʈʠʩ. 1.3. ɺʠʧʘʜʦʢ ʜʦʜʘʪʥʦʾ ʘʩʠʤʝʪʨʽʾ ʨʦʟʧʦʜʽʣʫ 

 

ʗʢʱʦ ʘʩʠʤʝʪʨʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ ʧʦʧʫʣʷʮʽʾ ʫʯʥʽʚ ʟ ʥʦ-

ʨʤʘʣʴʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʨʽʚʥʷ ʫʩʧʽʰʥʦʩʪʽ ʜʦʜʘʪʥʘ, ʮʝ ʤʦʞʝ ʦʟʥʘʯʘʪʠ, 

ʱʦ ʪʝʩʪ ʻ ʥʘʜʪʦ ʩʢʣʘʜʥʠʤ ʜʣʷ ʫʯʥʽʚ, ʷʢʱʦ ʘʩʠʤʝʪʨʽʷ ʚʽʜôʻʤʥʘ ï ʪʦ, 

ʥʘʚʧʘʢʠ, ʥʘʜʪʦ ʣʝʛʢʠʤ. 

ʋ ʥʘʰʦʤʫ ʧʨʠʢʣʘʜʽ ʪʝʩʪʫʚʘʥʥʷ 50 ʫʯʥʽʚ ʛʽʩʪʦʛʨʘʤʘ ʨʦʟʧʦʜʽ-

ʣʫ ʯʘʩʪʦʪ (ʨʠʩ. 1.1) ʧʦʢʘʟʫʻ, ʱʦ ʢʨʠʚʘ, ʷʢʘ ʦʛʠʥʘʻ ʛʽʩʪʦʛʨʘʤʫ, ʤʘʻ 

ʚʝʨʰʠʥʫ, ʟʩʫʥʫʪʫ ʚʧʨʘʚʦ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʯʘʩʪʦʪʠ, ʽ ʣʽʚʠʡ 

ʭʚʽʩʪ ʨʦʟʧʦʜʽʣʫ ʻ ʜʦʚʰʠʤ. ʆʪʞʝ, ʩʣʽʜ ʦʯʽʢʫʚʘʪʠ, ʱʦ ʘʩʠʤʝʪʨʽʷ ʨʦʟ-

ʧʦʜʽʣʫ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ ʻ ʚʽʜôʻʤʥʦʶ. ɼʽʡʩʥʦ, ʧʽʜʩʪʘʚʠʚʰʠ 

ʟʥʘʯʝʥʥʷ ʫ ʬʦʨʤʫʣʫ ʜʣʷ ʚʠʙʽʨʢʦʚʦʾ ʦʮʽʥʢʠ ʘʩʠʤʝʪʨʽʾ, ʟʥʘʡʜʝʤʦ, ʱʦ 

ʚʦʥʘ ʜʦʨʽʚʥʶʻ ʧʨʠʙʣʠʟʥʦ  πȟφφσȢ 
ɽʢʩʮʝʩ (ʘʥʛʣ. kurtosis) ʻ ʤʽʨʦʶ ʛʦʩʪʨʦʚʝʨʰʠʥʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʦʨʤʘʣʴʥʠʤ. ʗʢʱʦ ʨʦʟʧʦʜʽʣ ʙʽʣʴʰ ʢʨʫʪʠʡ, ʥʽʞ ʥʦʨ-

ʤʘʣʴʥʠʡ, ʝʢʩʮʝʩ ʻ ʜʦʜʘʪʥʠʤ. ʗʢʱʦ ʨʦʟʧʦʜʽʣ ʙʽʣʴʰ ʧʦʣʦʛʠʡ, ʪʦ 

ʝʢʩʮʝʩ ʚʽʜôʻʤʥʠʡ. ɺʝʣʠʯʠʥʘ ʪʝʦʨʝʪʠʯʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʝʢʩʮʝʩʫ 

ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

Ὁὼ
Ὁὢ Ὁὢ

„
σȢ 
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ʇʝʨʰʠʡ ʜʦʜʘʥʦʢ ʻ ʚʽʜʥʦʰʝʥʥʷʤ ʮʝʥʪʨʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ ʯʝʪ-

ʚʝʨʪʦʛʦ ʧʦʨʷʜʢʫ ʜʦ ʯʝʪʚʝʨʪʦʛʦ ʩʪʝʧʝʥʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ. 

ɼʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʮʝʡ ʜʦʜʘʥʦʢ ʜʦʨʽʚʥʶʻ 3. ʊʦʤʫ ʫ ʬʦʨ-

ʤʫʣʫ ʚʚʦʜʠʪʴʩʷ ʜʨʫʛʠʡ ʜʦʜʘʥʦʢ, ʱʦʙ ʚʠʟʥʘʯʝʥʠʡ ʪʘʢʠʤ ʯʠʥʦʤ 

ʢʦʝʬʽʮʽʻʥʪ ʜʦʨʽʚʥʶʚʘʚ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʥʫʣʶ. ʅʝʟʤʽ-

ʱʝʥʘ ʦʮʽʥʢʘ ʝʢʩʮʝʩʫ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

Ὁὼ
ὔὔ ρ

ὔ ρ ὔ ς ὔ σ

ὢ ὢ

ί

σὔ ρ

ὔ ς ὔ σ
Ȣ 

 

ɼʣʷ ʥʘʰʦʛʦ ʧʨʠʢʣʘʜʫ ʪʝʩʪʫʚʘʥʥʷ 50 ʦʩʽʙ (ʪʘʙʣʠʮʷ 1.1) ʚʝʣʠ-

ʯʠʥʘ ʚʠʙʽʨʢʦʚʦʾ ʥʝʟʤʽʱʝʥʦʾ ʦʮʽʥʢʠ ʝʢʩʮʝʩʫ ʜʦʨʽʚʥʶʻ ʧʨʠʙʣʠʟʥʦ 

0,619, ʪʦʙʪʦ ʨʦʟʧʦʜʽʣ ʪʝʩʪʦʚʠʭ ʙʘʣʽʚ ʫ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʤʘʻ ʙʽʣʴʰ 

ʛʦʩʪʨʫ ʚʝʨʰʠʥʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʦʨʤʘʣʴʥʠʤ. 

ʗʢ ʤʠ ʚʞʝ ʟʘʟʥʘʯʘʣʠ, ʙʘʛʘʪʦ ʚʠʧʘʜʢʦʚʠʭ ʚʝʣʠʯʠʥ, ʟ ʷʢʠʤ ʤʘʻ 

ʩʧʨʘʚʫ ʣʶʜʠʥʘ ʫ ʩʚʦʾʡ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʜʦʙʨʝ ʤʦʜʝʣʶʶʪʴʩʷ 

ʥʦʨʤʘʣʴʥʠʤ ʨʦʟʧʦʜʽʣʦʤ. ʈʘʟʦʤ ʟ ʪʠʤ, ʤʠ ʜʦʙʨʝ ʨʦʟʫʤʽʻʤʦ, ʱʦ ʨʦʟ-

ʧʦʜʽʣ, ʥʘʧʨʠʢʣʘʜ, ʟʨʦʩʪʫ ʯʦʣʦʚʽʢʽʚ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʨʦʟʧʦʜʽʣʫ 

ʟʨʦʩʪʫ ʞʽʥʦʢ, ʷʢʠʡ ʚ ʩʚʦʶ ʯʝʨʛʫ, ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʨʦʟʧʦʜʽʣʫ ʨʽʚʥʷ 

ʽʥʪʝʣʝʢʪʫ ʫ ʞʽʥʦʢ. ʋʩʽ ʮʽ ʨʦʟʧʦʜʽʣʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʥʘʯʝʥʥʷʤʠ ʧʘ-

ʨʘʤʝʪʨʽʚ ʩʝʨʝʜʥʴʦʛʦ ɛ ʽ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ů.  

ʗʢ ʚʧʣʠʚʘʶʪʴ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʦʟʧʦʜʽʣʫ ʥʘ ʧʦʣʦʞʝʥʥʷ ʽ 

ʬʦʨʤʫ ʢʨʠʚʦʾ ʱʽʣʴʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ? ʗʢʱʦ ʟʤʽʥʶʚʘʪʠ ʣʠʰʝ ʧʘʨʘ-

ʤʝʪʨ ɛ, ʪʦ ʬʦʨʤʘ ʢʨʠʚʦʾ ʥʝ ʟʤʽʥʶʚʘʪʠʤʝʪʴʩʷ, ʘʣʝ ʩʘʤʘ ʚʦʥʘ ʙʫʜʝ 

ʟʩʫʚʘʪʠʩʷ ʚʟʜʦʚʞ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʦʩʽ ʪʘʢ, ʱʦʙ ʾʾ ʚʝʨʰʠʥʘ ʙʫʣʘ ʫ 

ʪʦʯʮʽ ʟ ʥʦʚʠʤ ʟʥʘʯʝʥʥʷʤ ɛ. ʗʢʱʦ, ʥʘʚʧʘʢʠ, ʟʤʽʥʶʚʘʪʠ ʧʘʨʘʤʝʪʨ ů , 

ʪʦ ʢʨʠʚʘ ʙʫʜʝ ʩʪʠʩʢʘʪʠʩʷ ʘʙʦ ʨʦʟʪʷʛʫʚʘʪʠʩʷ ʚʟʜʦʚʞ ʚʝʨʪʠʢʘʣʴʥʦʾ 

ʦʩʽ: ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʟʥʘʯʝʥʥʷ ů ʢʨʠʚʘ ʙʫʜʝ ʩʪʘʚʘʪʠ ʙʽʣʴʰ ʧʦʣʦʛʦʶ, 

ʘ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ï ʙʽʣʴʰ ʢʨʫʪʦʶ. ʎʝ ʩʪʘʻ ʟʨʦʟʫʤʽʣʠʤ, ʷʢʱʦ ʧʨʠʛʘ-

ʜʘʪʠ, ʷʢʠʡ ʟʤʽʩʪ ʤʘʻ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ: ʯʠʤ ʙʽʣʴʰʝ ʡʦʛʦ ʟʥʘ-

ʯʝʥʥʷ, ʪʠʤ ʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʮʝʥʪʨʘ, ʪʦʙʪʦ 

ʱʽʣʴʥʽʩʪʴ ʫ ʩʘʤʦʤʫ ʮʝʥʪʨʽ ʟʤʝʥʰʫʻʪʴʩʷ, ʟʨʦʩʪʘʶʯʠ ʥʘʪʦʤʽʩʪʴ ʫ 

ʙʽʣʴʰ ʚʽʜʜʘʣʝʥʠʭ ʪʦʯʢʘʭ. 

ɹʫʜʴ-ʷʢʠʡ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʤʦʞʥʘ ʣʝʛʢʦ ʧʝʨʝʪʚʦʨʠʪʠ ʥʘ 

ʩʪʘʥʜʘʨʪʥʠʡ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ, ʪʦʙʪʦ ʨʦʟʧʦʜʽʣ ʟ ʩʝʨʝʜʥʽʤ 0 ʽ 
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ʩʪʘʥʜʘʨʪʥʠʤ ʚʽʜʭʠʣʝʥʥʷʤ 1, ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʤʽʥʠ ʟʤʽʥʥʦʾ, ʷʢʫ 

ʥʘʟʠʚʘʶʪʴ z-ʧʝʨʝʪʚʦʨʝʥʥʷʤ: 

 

ᾀ
ὼ ‘

„
Ȣ 

 

ʎʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʟ ʜʚʦʭ ʧʨʠʯʠʥ. 

ʇʦ-ʧʝʨʰʝ, ʪʘʙʣʠʮʽ ʟʥʘʯʝʥʴ ʱʽʣʴʥʦʩʪʽ ʽ ʬʫʥʢʮʽʾ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟ-

ʧʦʜʽʣʫ ʽʩʥʫʶʪʴ ʪʽʣʴʢʠ ʜʣʷ ʚʠʧʘʜʢʫ ‘ π ʽ „ ρȢ ʇʦ-ʜʨʫʛʝ, ʜʣʷ 
ʧʦʨʽʚʥʷʥʥʷ ʩʭʦʞʠʭ ʟʘ ʧʨʠʨʦʜʦʶ, ʘʣʝ ʚʠʤʽʨʷʥʠʭ ʫ ʨʽʟʥʠʭ ʰʢʘʣʘʭ, 

ʜʦʚʽʣʴʥʦ ʨʦʟʧʦʜʽʣʝʥʠʭ ʚʝʣʠʯʠʥ,  ʾʭ ʧʦʪʨʽʙʥʦ ʩʧʦʯʘʪʢʫ ʧʨʠʚʝʩʪʠ ʜʦ 

ʻʜʠʥʦʾ ʰʢʘʣʠ. ʗʢ ʧʦʨʽʚʥʷʪʠ, ʥʘʧʨʠʢʣʘʜ, ʦʮʽʥʢʠ ʟ ʜʚʦʭ ʧʨʝʜʤʝʪʽʚ, 

ʷʢʱʦ ʦʜʠʥ ʟ ʥʠʭ ʦʮʽʥʶʚʘʚʩʷ ʟʘ ʰʢʘʣʦʶ 100-200 ʙʘʣʽʚ, ʘ ʽʥʰʠʡ ï ʟʘ 

ʰʢʘʣʦʶ 0-10 ʙʘʣʽʚ? ʗʢɦʦ ʚʟʷʪʠ ʟʘ ʙʘʟʦʚʫ ʧʝʨʰʫ ʰʢʘʣʫ, ʪʦ ʦʮʽʥʢʠ, 

ʦʪʨʠʤʘʥʽ ʟʘ ʜʨʫʛʦʶ ʰʢʘʣʦʶ, ʩʣʽʜ ʧʝʨʝʪʚʦʨʠʪʠ, ʧʦʤʥʦʞʠʚʰʠ ʾʭ ʥʘ 

10 (ʧʝʨʝʭʽʜ ʜʦ ʰʢʘʣʠ 0-100) ʽ ʧʦʪʽʤ ʜʦʜʘʚʰʠ ʜʦ ʥʠʭ 100. ʋ ʚʠʧʘʜ-

ʢʫ ʟʚʝʜʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʨʦʟʧʦʜʽʣʽʚ ʚʠʛʽʜʥʦ ʦʙʠʜʚʘ ʟʚʝʩʪʠ ʜʦ ʩʪʘʥ-

ʜʘʨʪʥʦʛʦ, ʦʩʢʽʣʴʢʠ ʜʣʷ ʥʴʦʛʦ ʽʩʥʫʶʪʴ ʪʘʙʣʠʮʽ ʟʥʘʯʝʥʴ ʱʽʣʴʥʦʩʪʽ ʪʘ 

ʬʫʥʢʮʽʾ ʨʦʟʧʦʜʽʣʫ. 

ʗʢʱʦ ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ, ʟ ʷʢʦʶ ʥʦʨʤʘʣʴʥʦ ʨʦʟ-

ʧʦʜʽʣʝʥʘ ʚʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ ʧʦʪʨʘʧʠʪʴ ʫ ʟʘʜʘʥʠʡ ʽʥʪʝʨʚʘʣ ὥȟὦȟ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʦʨʤʫʣʘ: 

 

ὖὢᶰὥȟὦ  
ὦ ‘

„
 
ὥ ‘

„
ȟ 

 

ʜʝ  ὼ - ʬʫʥʢʮʽʷ ʃʘʧʣʘʩʘ, ʟʥʘʯʝʥʥʷ ʷʢʦʾ ʤʦʞʥʘ ʟʥʘʡʪʠ ʟʘ 

ʩʧʝʮʽʘʣʴʥʦʶ ʪʘʙʣʠʮʝʶ. ʎʷ ʬʫʥʢʮʽʷ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʬʫʥʢʮʽʾ ʩʪʘ-

ʥʜʘʨʪʥʦʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ (ʪʦʙʪʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʟ 

ʩʝʨʝʜʥʽʤ 0 ʽ ʩʪʘʥʜʘʨʪʥʠʤ ʚʽʜʭʠʣʝʥʥʷʤ 1) ʫ ʢʦʞʥʽʡ ʪʦʯʮʽ ʥʘ ʚʝʣʠ-

ʯʠʥʫ 0,5, ʘʣʝ ʥʝʶ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʙʽʣʴʰ ʟʨʫʯʥʦ, ʪʦʤʫ ʱʦ ʚʦʥʘ ʻ 

ʥʝʧʘʨʥʦʶ (ʪʦʙʪʦ   ὼ  ὼ) ʽ ʪʦʤʫ ʥʝʤʘʻ ʧʦʪʨʝʙʠ ʟʘʥʦʩʠʪʠ 
ʫ ʪʘʙʣʠʮʶ ʾʾ ʟʥʘʯʝʥʴ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʽʜôʻʤʥʠʭ ʭ. ɺʠʨʘʟʠ ʚ ʜʫʞʢʘʭ ʻ 

z-ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʢʽʥʮʽʚ ʚʽʜʨʽʟʢʘ. ʅʘ ʤʘʣʶʥʢʫ 1.4. ʩʭʝ-

ʤʘʪʠʯʥʦ ʟʦʙʨʘʞʝʥʽ ʛʨʘʬʽʢʠ ʬʫʥʢʮʽʾ ʃʘʧʣʘʩʘ ʪʘ ʬʫʥʢʮʽʾ ʩʪʘʥʜʘʨʪ-

ʥʦʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ.  

ɿ ʤʘʣʶʥʢʘ ʚʠʜʥʦ, ʱʦ ʚʞʝ ʧʨʠ ὢ σ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʃʘʧ-

ʣʘʩʘ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ 0,5.  
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ʂʦʣʠ ʧʦʪʨʽʙʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʚʠʙʽʨʢʫ, ʟʦʢʨʝʤʘ, ʜʘʥʽ ʪʝʩʪʫʚʘʥʥʷ 

ʛʨʫʧʠ ʦʩʽʙ, ʪʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʢʦʨʠʩʪʘʪʠ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʫ 

ʷʢʦʩʪʽ ʤʦʜʝʣʽ, ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʫʚʘʪʠ, ʥʘʩʢʽʣʴʢʠ ʜʦʙʨʝ ʤʦʜʝʣʴ ʧʽʜ-

ʭʦʜʠʪʴ, ʽ ʟ ʷʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʧʘʨʘʤʝʪʨʽʚ. ɻʽʧʦʪʝʟʫ ʧʨʦ ʚʽʜʧʦʚʽʜ-

ʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʚʠʙʽʨʢʦʚʠʭ ʜʘʥʠʭ ʥʦʨʤʘʣʴʥʦʤʫ ʜʣʷ ʟʘʜʘʥʦʛʦ ʨʽʚʥʷ 

ʟʥʘʯʫʱʦʩʪʽ ʩʣʽʜ ʧʝʨʝʚʽʨʷʪʠ ʚʽʜʧʦʚʽʜʥʠʤʠ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʤʝʪʦʜʘ-

ʤʠ. ɼʣʷ ʮʴʦʛʦ ʢʨʘʱʝ ʩʢʦʨʠʩʪʘʪʠʩʷ ʩʧʝʮʽʘʣʴʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟ-

ʧʝʯʝʥʥʷʤ.  

 

 
 

ʈʠʩ. 1.4. ɿʣʽʚʘ ï ʬʫʥʢʮʽʷ ʃʘʧʣʘʩʘ, ʩʧʨʘʚʘ ï ʬʫʥʢʮʽʷ  

ʩʪʘʥʜʘʨʪʥʦʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ 

 

ʉʪʘʪʠʩʪʠʯʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʟʤʽʥʥʠʤʠ. ʈʦʟʛʣʷʥʝʤʦ ʪʝʧʝʨ 

ʩʠʪʫʘʮʽʶ, ʢʦʣʠ ʚ ʢʦʞʥʦʤʫ ʚʠʧʨʦʙʫʚʘʥʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝ ʦʜʥʘ, ʘ 

ʜʚʽ ʚʠʧʘʜʢʦʚʽ ʟʤʽʥʥʽ. ʅʘʧʨʠʢʣʘʜ, ʛʨʫʧʘ ʫʯʥʽʚ ʩʢʣʘʜʘʻ ʜʚʘ ʪʝʩʪʠ ʟ 

ʨʽʟʥʠʭ ʜʠʩʮʠʧʣʽʥ. ʊʝʧʝʨ ʧʦʥʷʪʪʷ ʚʠʙʽʨʢʠ ʤʠ ʥʝ ʙʫʜʝʤʦ ʦʪʦʪʦʞʥʶ-

ʚʘʪʠ ʟ ʦʙôʻʢʪʘʤʠ (ʫ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ï ʫʯʥʷʤʠ), ʘ ʟ ʩʘʤʠʤʠ ʟʤʥ̔-

ʥʠʤʠ ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʙôʻʢʪʽʚ, ʷʢʽ ʚʠʤʽʨʶʶʪʴʩʷ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʧʽʜ ʚʠʙʽʨʢʦʶ ʨʦʟʫʤʽʪʠʤʝʤʦ ʧʨʦʩʪʦ ʩʫʢʫʧʥʽʩʪʴ ʯʠʩʝʣ, ʷʢʘ ʤʘʻ ʧʝʚ-

ʥʠʡ ʩʪʘʪʠʩʪʠʯʥʠʡ ʨʦʟʧʦʜʽʣʫ, ʪʦʙʪʦ ʜʣʷ ʦʜʥʽʻʾ ʽ ʪʽʻʾ ʞ ʛʨʫʧʠ N ʜʦʩ-

ʣʽʜʞʫʚʘʥʠʭ ʙʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ ʜʚʽ, ʟʘ ʢʽʣʴʢʽʩʪʶ ʟʤʽʥʥʠʭ, ʚʠʙʽʨʢʠ 

ʦʙôʻʤʫ N.  

ʇʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʩʧʦʩʪʝʨʝʞʝʥʥʽ ʜʚʦʭ ʟʤʽʥʥʠʭ ʟôʷʚʣʷʻʪʴʩʷ 

ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʝ ʽ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʝ ʧʠʪʘʥʥʷ: ʯʠ ʽʩʥʫʻ ʟʚôʷʟʦʢ 

ʤʽʞ ʟʤʽʥʥʠʤʠ? ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʧʝʨʝʜ ʥʘʤʠ ʫʯʝʥʴ, ʧʨʦ ʷʢʦʛʦ ʚʽʜʦ-

ʤʦ, ʱʦ ʚʽʥ ʩʢʣʘʜʘʚ ʜʚʘ ʪʝʩʪʠ ï ʟ ʘʣʛʝʙʨʠ ʪʘ ʟ ʛʝʦʤʝʪʨʽʾ. ʇʨʠʧʫʩʪʠ-

ʤʦ ʪʘʢʦʞ, ʱʦ ʥʘʩ ʮʽʢʘʚʠʪʴ ʨʝʟʫʣʴʪʘʪ ʪʝʩʪʫʚʘʥʥʷ ʮʴʦʛʦ ʫʯʥʷ ʟ ʛʝʦ-

ʤʝʪʨʽʾ. ʗʢʱʦ ʨʦʟʧʦʜʽʣ ʪʝʩʪʦʚʠʭ ʙʘʣʽʚ ʟ ʛʝʦʤʝʪʨʽʾ ʜʣʷ ʛʨʫʧʠ, ʜʦ ʷʢʦʾ 
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ʥʘʣʝʞʠʪʴ ʥʘʰ ʫʯʝʥʴ, ʚʽʜʦʤʠʡ, ʤʠ ʤʦʞʝʤʦ ʥʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʨʦʟʧʦʜʽ-

ʣʫ ʨʦʙʠʪʠ ʧʨʠʧʫʱʝʥʥʷ ʱʦʜʦ ʦʮʽʥʢʠ ʮʴʦʛʦ ʫʯʥʷ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ 

ʚ̔ ʜʦʤʦ, ʱʦ ʜʚʽ ʪʨʝʪʠʥʠ ʫʯʥʽʚ ʦʪʨʠʤʘʣʠ ʤʝʥʰʝ 70 ʙʘʣʽʚ, ʤʠ ʟ ʫʧʝʚ-

ʥʝʥʽʩʪʶ ʚ ʤʘʡʞʝ 67 ʚʽʜʩʦʪʢʽʚ ʦʯʽʢʫʻʤʦ, ʱʦ ʡ ʥʘʰ ʫʯʝʥʴ ʥʘʙʨʘʚ 

ʤʝʥʰʝ 70 ʙʘʣʽʚ. ɸʣʝ ʥʝʭʘʡ ʥʘʤ ʩʪʘʣʦ ʚʽʜʦʤʦ, ʱʦ ʫʯʝʥʴ ʦʪʨʠʤʘʚ 

ʥʘʡʚʠʱʠʡ ʙʘʣ ʟ ʘʣʛʝʙʨʠ. ʐʚʠʜʰʝ ʟʘ ʚʩʝ, ʮʝ ʟʤʫʩʠʪʴ ʥʘʩ ʧʝʨʝʛʣʷ-

ʥʫʪʠ ʩʚʦʾ ʧʨʠʧʫʱʝʥʥʷ ʱʦʜʦ ʡʦʛʦ ʦʮʽʥʢʠ ʟ ʛʝʦʤʝʪʨʽʾ: ʪʝʧʝʨ ʤʠ ʟ 

ʤʝʥʰʦʶ ʡʤʦʚʽʨʥʽʩʪʶ, ʥʽʞ 67 ʚʽʜʩʦʪʢʽʚ, ʦʯʽʢʫʻʤʦ, ʱʦ ʫ ʥʴʦʛʦ ʤʝʥ-

ʰʝ 70 ʙʘʣʽʚ, ʥʘʪʦʤʽʩʪʴ ʟʨʦʩʪʘʻ ʥʘʰʘ ʚʽʨʘ ʫ ʪʝ, ʱʦ ʡʦʛʦ ʦʮʽʥʢʘ ʻ 

ʚʠʱʦʶ. ʎʝ ʚʽʜʙʫʚʘʻʪɹʩʷ ʪʦʤʫ, ʱʦ ʤʠ ʧʨʠʧʫʩʢʘʻʤʦ ʥʘʷʚʥʽʩʪʴ 

ʟʚôʷʟʢʫ ʤʽʞ ʦʮʽʥʢʘʤʠ ʟ ʘʣʛʝʙʨʠ ʪʘ ʛʝʦʤʝʪʨʽʾ: ʯʠʤ ʚʠʱʦʶ ʻ ʦʮʽʥʢʘ ʟ 

ʘʣʛʝʙʨʠ, ʪʠʤ ʚʠʱʦʶ ʚʦʥʘ ʤʘʻ ʙʫʪʠ ʡ ʟ ʛʝʦʤʝʪʨʽʾ.  

ɸʣʝ ʯʠ ʤʦʞʝʤʦ ʤʠ, ʧʦʛʦʜʞʫʶʯʠʩʴ ʟ ʽʩʥʫʚʘʥʥʷʤ ʧʦʜʽʙʥʦʛʦ 

ʟʚôʷʟʢʫ, ʽ ʟʥʘʶʯʠ ʦʮʽʥʢʫ ʫʯʥʷ ʟ ʘʣʛʝʙʨʠ, ʟʽ 100-ʚʽʜʩʦʪʢʦʚʦʶ ʫʧʝʚ-

ʥʝʥʽʩʪʶ ʥʘʟʚʘʪʠ ʡʦʛʦ ʦʮʽʥʢʫ ʟ ʛʝʦʤʝʪʨʽʾ? ʆʯʝʚʠʜʥʦ, ʥʽ. ʅʘ ʦʙʠʜʚʽ 

ʦʮʽʥʢʠ ʚʧʣʠʚʘʻ ʙʘʛʘʪʦ ʚʠʧʘʜʢʦʚʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʤʠ ʥʝ ʤʦʞʝʤʦ 

ʚʨʘʭʫʚʘʪʠ. ʍʦʯʘ ʤʠ ʡ ʦʯʽʢʫʻʤʦ, ʱʦ ʚʠʩʦʢʘ ʦʮʽʥʢʘ ʟ ʘʣʛʝʙʨʠ ʦʟʥʘ-

ʯʘʻ ʪʘʢʦʞ ʚʠʩʦʢʫ ʦʮʽʥʢʫ ʟ ʛʝʦʤʝʪʨʽʾ (ʽ ʥʘʚʧʘʢʠ), ʮʽʣʢʦʤ ʡʤʦʚʽʨʥʦʶ 

ʻ, ʥʘʧʨʠʢʣʘʜ, ʩʠʪʫʘʮʽʷ, ʢʦʣʠ ʦʜʥʘ ʟ ʦʮʽʥʦʢ ʫʯʥʷ ʻ ʚʠʩʦʢʦʶ, ʘ ʽʥʰʘ 

ï ʥʠʟʴʢʦʶ, ʽ ʮʴʦʤʫ ʤʦʞʝ ʙʫʪʠ ʙʘʛʘʪʦ ʧʨʠʯʠʥ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, 

ʧʨʠʧʫʩʢʘʶʯʠ ʽʩʥʫʚʘʥʥʷ ʟʚôʷʟʢʫ ʤʽʞ ʟʤʽʥʥʠʤʠ, ʤʠ, ʨʘʟʦʤ ʟ ʪʠʤ, 

ʨʦʟʫʤʽʻʤʦ, ʱʦ ʮʝʡ ʟʚôʷʟʦʢ ʥʝ ʻ ʦʜʥʦʟʥʘʯʥʠʤ, ʽʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʚʽʥ 

ʻ ʡʤʦʚʽʨʥʽʩʥʠʤ. 

ɺʟʘʛʘʣʽ ʢʘʞʫʯʠ, ʤʽʞ ʜʚʦʤʘ ʟʤʽʥʥʠʤʠ ʤʦʞʝ ʽʩʥʫʚʘʪʠ ʢʽʣʴʢʘ 

ʨʽʟʥʠʭ ʚʠʜʽʚ ʟʚôʷʟʢʫ. ɼʣʷ ʥʘʩ ʥʘʜʘʣʽ ʚʘʞʣʠʚʦ ʙʫʜʝ ʯʽʪʢʦ ʨʦʟʨʽʟʥʷʪʠ 

ʪʨʠ ʚʠʜʠ ʟʚôʷʟʢʫ: ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ, ʩʪʘʪʠʩʪʠʯʥʠʡ, ʢʦʨʝʣʷʮʽʡʥʠʡ.  

ʌʫʥʢʮʽʦʥʘʣʴʥʠʤ ʥʘʟʠʚʘʻʪʴʩʷ ʪʘʢʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʟʤʽʥʥʠʤʠ ʍ 

ʪʘ Y, ʢʦʣʠ ʢʦʞʥʦʤʫ ʤʦʞʣʠʚʦʤʫ ʟʥʘʯʝʥʥʶ ʍ ʚʽʜʧʦʚʽʜʘʻ ʦʜʥʝ ʽ ʪʽʣʴ-

ʢʠ ʦʜʥʝ ʟʥʘʯʝʥʥʷ Y. ʏʘʩʪʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʟʚôʷʟʦʢ ʤʦʞʝ ʟʘʜʘʚʘʪʠ-

ʩʷ ʤʘʪʝʤʘʪʠʯʥʠʤ ʨʽʚʥʷʥʥʷʤ, ʥʘʧʨʠʢʣʘʜ: ὣ ςὢ σȢ ʋ ʮʴʦʤʫ ʧʨʠ-

ʢʣʘʜʽ ʟʥʘʯʝʥʥʶ ὢ υ ʚʽʜʧʦʚʽʜʘʻ ʻʜʠʥʝ ʟʥʘʯʝʥʥʷ ὣ ρσȢ ʗʢʙʠ ʤʽʞ 
ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʩʪʫʚʘʥʥʷ ʟ ʜʚʦʭ ʜʠʩʮʠʧʣʽʥ ʽʩʥʫʚʘʚ ʬʫʥʢʮʽʦʥʘʣʴ-

ʥʠʡ ʟʚôʷʟʦʢ, ʤʠ, ʟʥʘʶʯʠ ʦʜʥʫ ʟ ʦʮʽʥʢʫ, ʟʥʘʣʠ ʙ ʽ ʽʥʰʫ. ɿʘʫʚʘʞʠʤʦ, 

ʱʦ ʫ ʪʘʢʦʤʫ ʨʘʟʽ ʦʜʥʝ ʟ ʪʝʩʪʫʚʘʥʴ ʚʠʷʚʠʣʦʩʷ ʙ ʧʨʦʩʪʦ ʟʘʡʚʠʤ. 

ɺ ʨʝʘʣʴʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʩʧʦʩʪʝʨʽʛʘʶʯʠ ʜʚʽ ʟʤʽʥʥʽ, ʢʦʞʥʘ ʟ 

ʷʢʠʭ ʻ ʚʠʧʘʜʢʦʚʦʶ ʚʝʣʠʯʠʥʦʶ (ʘ ʩʘʤʝ ʪʘʢʠʤʠ ʽ ʻ ʨʝʟʫʣʴʪʘʪʠ ʜʚʦʭ 

ʨʽʟʥʠʭ ʧʩʠʭʦʤʝʪʨʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ), ʤʠ ʥʽʢʦʣʠ ʥʝ ʧʦʙʘʯʠʤʦ ʤʽʞ 

ʥʠʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʚôʷʟʢʫ. ɺʪʽʤ, ʮʝ ʥʝ ʦʙʦʚôʷʟʢʦʚʦ ʦʟʥʘʯʘʻ, 
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ʱʦ ʟʚôʷʟʢʫ ʥʝʤʘʻ ʚʟʘʛʘʣʽ. ʄʽʞ ʟʤʽʥʥʠʤʠ ʤʦʞʝ ʽʩʥʫʚʘʪʠ ʡʤʦʚʽʨʥʽʩ-

ʥʠʡ (ʩʪʦʭʘʩʪʠʯʥʠʡ, ʩʪʘʪʠʩʪʠʯʥʠʡ) ʟʚôʷʟʦʢ. ʊʫʪ ʚʘʞʣʠʚʦ ʨʦʟʫʤʽ-

ʪʠ, ʷʢ ʩʧʽʚʚʽʜʥʦʩʠʪʴʩʷ ʪʝʦʨʽʷ ʟ ʧʨʘʢʪʠʢʦʶ, ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ï ʟ 

ʜʘʥʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ. ʈʦʟʛʣʷʜʘʶʯʠ ʨʽʚʥʽ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ 

ʛʨʫʧʠ ʫʯʥʽʚ ʟ ʘʣʛʝʙʨʠ ʽ ʛʝʦʤʝʪʨʽʾ, ʮʽʣʢʦʤ ʧʨʠʨʦʜʥʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ 

ʤʽʞ ʥʠʤʠ ʚ ʪʝʦʨʽʾ ʽʩʥʫʻ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʟʚôʷʟʦʢ ʫ ʬʦʨʤʽ, ʥʘʧʨʠ-

ʢʣʘʜ, ʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʚʠʜʫ ὣ ὥὢ ὦȟ ʯʠ ʢʚʘʜʨʘʪʠʯʥʦʾ ʟʘʣʝʞ-

ʥʦʩʪʽ ʚʠʜʫ ὣ ὥὢ ὦ ʪʦʱʦ, ʘʣʝ ʨʝʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ 

ʰʣʷʭʦʤ ʪʝʩʪʫʚʘʥʥʷ ʧʦʢʘʟʫʚʘʪʠʤʫʪʴ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʮʴʦʛʦ ʟʚôʷʟʢʫ ʚ 

ʪʦʡ ʯʠ ʽʥʰʠʡ ʙʽʢ, ʫʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʪʦʨʦʥʥʽʭ ʚʠʧʘ-

ʜʢʦʚʠʭ ʬʘʢʪʦʨʽʚ. ʊʘʢʦʞ ʤʠ ʚ ʪʝʦʨʽʾ ʤʦʞʝʤʦ ʜʦʧʫʩʢʘʪʠ ʽʩʥʫʚʘʥʥʷ 

ʟʚôʷʟʢʫ ʤʽʞ ʨʽʚʥʷʤʠ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʟ ʘʣʛʝʙʨʠ ʽ ʫʢʨʘʾʥʩʴʢʦʾ 

ʤʦʚʠ, ʘʣʝ ʧʨʠʨʦʜʥʦ ʦʯʽʢʫʚʘʪʠ, ʱʦ ʮʝʡ ʟʚôʷʟʦʢ ʻ ʤʝʥʰ ʪʽʩʥʠʤ, ʥʽʞ 

ʫ ʚʠʧʘʜʢʫ ʘʣʛʝʙʨʠ ʽ ʛʝʦʤʝʪʨʽʾ, ʪʦʙʪʦ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʬʫʥʢʮʽʦʥʘʣʴ-

ʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʩʪʫʚʘʥʥʷ ʟ ʘʣʛʝʙʨʠ ʽ ʫʢʨʘʾʥʩʴʢʦʾ 

ʤʦʚʠ ʦʯʽʢʫʶʪʴʩʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʙʽʣʴʰʠʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʘʞʣʠʚʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʟʚôʷʟʢʫ ʻ ʡʦʛʦ ʩʠʣʘ (ʪʽʩʥʦʪʘ), ʷʢ 

ʤʽʨʘ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʚôʷʟʢʫ. 

ʈʦʟʛʣʷʥʝʤʦ ʨʝʘʣʴʥʠʡ ʧʨʠʢʣʘʜ ï ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʽʚ ɿʅʆ 2010 

ʨʦʢʫ ʟ ʤʘʪʝʤʘʪʠʢʠ (ʍ)  ̔ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʪʘ ʣʽʪʝʨʘʪʫʨʠ (Y) 

ʧôʷʪʜʝʩʷʪʠ ʚʩʪʫʧʥʠʢʽʚ ʜʦ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʅʽ-

ʞʠʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʄʠʢʦʣʠ ɻʦʛʦʣʷ. ɼʣʷ 

ʙʽʣʴʰʦʾ ʚʠʨʘʟʥʦʩʪʽ ʙʘʣʠ ʟ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʪʘ ʣʽʪʝʨʘʪʫʨʠ ʧʝʨʝʚʝ-

ʜʝʥʽ ʟ ʰʢʘʣʠ 100-200 ʫ ʰʢʘʣʫ 0-10 ʙʘʣʽʚ ʣʽʥʽʡʥʠʤ ʧʝʨʝʪʚʦʨʝʥʥʷʤ: 

ʚʽʜ ʢʦʞʥʦʾ ʦʮʽʥʢʠ ɿʅʆ ʚʽʜʥʷʣʠ 100 ʙʘʣʽʚ ʽ ʨʝʟʫʣʴʪʘʪ ʧʦʜʽʣʠʣʠ ʥʘ 

10. ʇʦʜʘʤʦ ʨʝʟʫʣʴʪʘʪʠ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ 1.3. 

 
ʊʘʙʣʠʮʷ 1.3. ʈʝʟʫʣʴʪʘʪʠ ɿʅʆ 50 ʚʩʪʫʧʥʠʢʽʚ 

ʋʢʨ. ʤʦʚʘ ʄʘʪʝʤʘʪʠʢʘ 

10 181 

9 174 194 190 187 

8 184 180 177 194 174 178 188 173 158 165  

7 180 188 174 168 177 171 160 163 168 173 168 

6 179 175 169 190 156 170 177 147 158 154 

5 162 174 129 166 147 157  

4 155 162 158 147 147 125 

3 142 140 
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ʋ ʪʘʙʣʠʮʽ ʜʘʥʽ ʟʛʨʫʧʦʚʘʥʽ ʟʘ ʦʮʽʥʢʦʶ ʟ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ: 

ʦʜʠʥ ʚʩʪʫʧʥʠʢ ʤʘʚ 10 ʟ ʤʦʚʠ ʽ 181 ʟ ʤʘʪʝʤʘʪʠʢʠ, ʯʦʪʠʨʠ ʚʩʪʫʧʥʠʢʠ 

ʤʘʣʠ 9 ʟ ʤʦʚʠ ʽ 174, 194, 190 ʪʘ 187 ʟ ʤʘʪʝʤʘʪʠʢʠ ʚʽʜʧʦʚʽʜʥʦ ʽ ʪʘʢ 

ʜʘʣʽ. ʗʢ ʙʘʯʠʤʦ ʜʣʷ ʢʦʞʥʦʛʦ ʽʟ ʟʥʘʯʝʥʴ ʦʮʽʥʢʠ ʟ ʤʦʚʠ ʪʘ ʣʽʪʝʨʘʪʫ-

ʨʠ ̔ʩʥʫʻ ʩʚʽʡ ʥʘʙʽʨ ʦʮʽʥʦʢ ʟ ʤʘʪʝʤʘʪʠʢʠ. ʎʝʡ ʥʘʙʽʨ ʥʘʟʠʚʘʻʪʴʩʷ 

ʫʤʦʚʥʠʤ ʨʦʟʧʦʜʽʣʦʤ. ʅʘʧʨʠʢʣʘʜ, ʫ ʧʝʨʝʜʦʩʪʘʥʥʴʦʤʫ ʨʷʜʢʫ ʙʘʯʠʤʦ 

ʫʤʦʚʥʠʡ ʨʦʟʧʦʜʽʣ ʦʮʽʥʦʢ ʚʩʪʫʧʥʠʢʽʚ ʟ ʤʘʪʝʤʘʪʠʢʠ ʟʘ ʫʤʦʚʠ, ʱʦ 

ʦʮʽʥʢʘ ʟ ʤʦʚʠ ʜʦʨʽʚʥʶʻ 4. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʫʤʦʚʥʠʡ ʨʦʟʧʦʜʽʣ 

ʟʤʽʥʥʦʾ Y ʟʘ ʫʤʦʚʠ ὢ ὥ - ʮʝ ʥʘʙʽʨ ʟʥʘʯʝʥʴ, ʷʢʽ ʥʘʙʫʣʘ ʟʤʽʥʥʘ Y 

ʧʨʠ ʬʽʢʩʦʚʘʥʦʤʫ ʟʥʘʯʝʥʥʽ ̨̩̈̍̎̎̏  ὢ ὥ. ʇʦʟʥʘʯʠʤʦ ʪʝʧʝʨ ʦʮʽʥʢʠ 
ʢʦʞʥʦʛʦ ʚʩʪʫʧʥʠʢʘ ʪʦʯʢʦʶ ʥʘ ʜʝʢʘʨʪʦʚʽʡ ʧʣʦʱʠʥʽ ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ 

(ʫʢʨʘʾʥʩʴʢʘ ʤʦʚʘ ʪʘ ʣʽʪʝʨʘʪʫʨʘ, ʤʘʪʝʤʘʪʠʢʘ) (ʨʠʩ. 1.5). 

 

 

ʈʠʩ. 1.5. ʈʦʟʧʦʜʽʣ ʦʮʽʥʦʢ 50 ʚʩʪʫʧʥʠʢʽʚ ʟʘ ʜʚʦʤʘ ʧʨʝʜʤʝʪʘʤʠ 
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ɼʣʷ ʢʦʞʥʦʾ ʦʮʽʥʢʠ ʟ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʪʘ ʣʽʪʝʨʘʪʫʨʠ ʟʥʘʡʜʝ-

ʤʦ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʦʮʽʥʦʢ ʟ ʤʘʪʝʤʘʪʠʢʠ ʽ ʧʦʟʥʘʯʠʤʦ 

ʡʦʛʦ ʥʘ ʨʠʩʫʥʢʫ ʯʦʨʥʠʤ ʢʨʫʞʝʯʢʦʤ. ʗʢ ʙʘʯʠʤʦ, ʮʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥ-

ʥʷ ʨʦʟʪʘʰʦʚʘʥʽ ʜʦʩʠʪʴ ʙʣʠʟʴʢʦ ʜʦ ʜʝʷʢʦʾ ʧʨʷʤʦʾ. ʎʝ ʜʘʻ ʟʤʦʛʫ 

ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʫʤʦʚʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʦʯʽʢʫʚʘʥʥʷ ʦʮʽʥʦʢ ʟ ʤʘʪʝʤʘ-

ʪʠʢʠ ʫʩʽʻʾ ʧʦʧʫʣʷʮʽʾ ʚʩʪʫʧʥʠʢʽʚ, ʜʦ ʷʢʦʾ ʥʘʣʝʞʠʪʴ ʚʠʙʽʨʢʘ, ʟʥʘʭʦ-

ʜʷʪʴʩʷ ʥʘ ʮʽʡ ʧʨʷʤʽʡ, ʪʦʙʪʦ ʽʩʥʫʻ ʪʝʦʨʝʪʠʯʥʘ ʣʽʥʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ 

ʤʽʞ ʦʮʽʥʢʘʤʠ. ʉʘʤʘ ʧʨʷʤʘ ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʷʤʦʶ ʨʝʛʨʝʩʽʾ ʟʤʽʥʥʦʾ Y 

ʧʦ ʟʤʽʥʥʽʡ X ʘʙʦ ʣʽʥʽʻʶ ʪʨʝʥʜʫ.  ʊʝʦʨʝʪʠʯʥʝ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ ʨʝ-

ʛʨʝʩʽʾ Y ʧʦ ʍ ʤʘʻ ʚʠʛʣʷʜ:  

 

ώ Ὁὣ ὶ
„

„
 ὼ ὉὢȢ 

 

ʊʫʪ EX, EY ï ʤʘʪʝʤʘʪʠʯʥʽ ʦʯʽʢʫʚʘʥʥʷ ʚʠʧʘʜʢʦʚʠʭ ʚʝʣʠʯʠʥ X 

ʪʘ Y; „ȟ„ ï ʾʭ ʩʝʨʝʜʥʽ ʢʚʘʜʨʘʪʠʯʥʽ (ʩʪʘʥʜʘʨʪʥʽ) ʚʽʜʭʠʣʝʥʥʷ. ʅʦʚʘ 

ʜʣʷ ʥʘʩ ʚʝʣʠʯʠʥʘ ὶ  ï ʮʝ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ. ʎʷ ʚʝʣʠ-

ʯʠʥʘ ʚʽʜʽʛʨʘʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʫ ʨʦʣʴ, ʪʦʤʫ ʜʘʣʽ ʨʦʟʛʣʷʥʝʤʦ ʾʾ 

ʜʝʪʘʣʴʥʦ. ʆʩʢʽʣʴʢʠ, ʚʦʣʦʜʽʶʯʠ ʣʠʰʝ ʚʠʙʽʨʢʦʚʠʤʠ ʜʘʥʠʤʠ, ʤʠ ʥʝ 

ʟʤʦʞʝʤʦ ʜʽʟʥʘʪʠʩʷ ʽʩʪʠʥʥʠʭ ʟʥʘʯʝʥʴ ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʯʽʢʫʚʘʥʴ 

ʟʤ̔ʥʥʠʭ, ʾʭ ʩʪʘʥʜʘʨʪʥʠʭ ʚʽʜʭʠʣʝʥʴ ʪʘ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ, ʪʦ 

ʟʘʤʽʩʪʴ ʪʝʦʨʝʪʠʯʥʦʛʦ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ ʨʝʛʨʝʩʽʾ ʤʠ ʤʦʞʝʤʦ ʚʠʢʦʨʠ-

ʩʪʦʚʫʚʘʪʠ ʚʠʙʽʨʢʦʚʝ ʨʽʚʥʷʥʥʷ, ʷʢʝ ʦʪʨʠʤʘʻʤʦ, ʟʘʤʽʥʠʚʰʠ ʫ ʥʘʚʝʜʝ-

ʥʽʡ ʚʠʱʝ ʬʦʨʤʫʣʽ ʪʝʦʨʝʪʠʯʥʽ ʚʝʣʠʯʠʥʠ ʾʭ ʚʠʙʽʨʢʦʚʠʤʠ ʦʮʽʥʢʘʤʠ: 

 

ώ ὣ ”
ί

ί
ὼ ὢȢ 

  

ʊʫʪ ʤʠ ʟʘʤʽʥʠʣʠ ʤʘʪʝʤʘʪʠʯʥʽ ʦʯʽʢʫʚʘʥʥʷ ʾʭ ʚʠʙʽʨʢʦʚʠʤʠ 

ʦʮʽʥʢʘʤʠ ï ʩʝʨʝʜʥʽʤʠ ʘʨʠʬʤʝʪʠʯʥʠʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʙʽʨʦʢ, ʘ ʩʪʘ-

ʥʜʘʨʪʥʽ ʚʽʜʭʠʣʝʥʥʷ ï ʚʠʙʽʨʢʦʚʠʤʠ ʩʪʘʥʜʘʨʪʥʠʤʠ ʚʽʜʭʠʣʝʥʥʷʤʠ. 

ʌʦʨʤʫʣʘ ʜʣʷ ʚʠʙʽʨʢʦʚʦʾ ʦʮʽʥʢʠ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ: 

 

”
В ὼ ὢ ώ ὣ

В ὼ ὢ В ώ ὣ
Ȣ 

 

ʋʩʽ ʚʠʙʽʨʢʦʚʽ ʦʮʽʥʢʠ ʦʪʨʠʤʫʶʪʴ ʟʘʟʚʠʯʘʡ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʮʽʘʣʴʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ. ʅʘʧʨʠʢʣʘʜ, ʫ ʩʝʨʝʜʦʚʠʱʽ 
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Microsoft Excel ʜʣʷ ʚʠʙʽʨʢʦʚʦʛʦ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ ʨʝʛʨʝʩʽʾ, ʟʘʧʠʩʘ-

ʥʦʛʦ ʫ ʩʪʘʥʜʘʨʪʥʦʤʫ ʚʠʛʣʷʜʽ ώ ὥὼ ὦ, ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʧʘʨʘʤʝʪ-

ʨʘ b, ʷʢʠʡ ʥʘʟʠʚʘʻʪʴʩʷ ʽʥʪʝʨʮʝʧʪʦʤ ʽ ʚʢʘʟʫʻ ʥʘ ʪʦʯʢʫ ʧʝʨʝʪʠʥʫ 

ʧʨʷʤʦʾ ʟ ʚʽʩʩʶ ʆy, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʪʘʥʜʘʨʪʥʘ ʬʫʥʢʮʽʷ 

INTERCEPT, ʘ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʘ, ʷʢʠʡ ʻ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʥʘʭʠʣʫ ʧʨʷʤʦʾ ʜʦ ʦʩʽ ʆʭ ï ʬʫʥʢʮʽʷ SLOPE. ʋ ʥʘʰʦʤʫ ʧʨʠʢʣʘʜʽ 

ʦʪʨʠʤʘʻʤʦ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ: 

 

ώ φȟωπφὼ ρςςȟφσχȢ 
 

ʅʘʚʽʱʦ ʧʦʪʨʽʙʥʘ ʧʨʷʤʘ ʨʝʛʨʝʩʽʾ? ɿʥʘʶʯʠ ʾʾ ʨʽʚʥʷʥʥʷ, ʤʦʞʥʘ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʦʮʽʥʢʫ ʜʝʷʢʦʛʦ ʚʩʪʫʧʥʠʢʘ ʟ ʤʘʪʝʤʘʪʠʢʠ ʥʘ ʦʩʥʦʚʽ 

ʡʦʛʦ ʦʮʽʥʢʠ ʟ ʤʦʚʠ ʪʘ ʣʽʪʝʨʘʪʫʨʠ. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʚʩʪʫʧʥʠʢ ʤʘʻ 

ʦʮʽʥʢʫ 8 ʟ ʤʦʚʠ ʪʘ ʣʽʪʝʨʘʪʫʨʠ. ʇʽʜʩʪʘʚʠʚʰʠ ʮʝ ʟʥʘʯʝʥʥʷ ʫ ʨʽʚʥʷʥ-

ʥʷ, ʦʪʨʠʤʘʻʤʦ: 

 

ώ φȟωπφψ ρςςȟφσχρχψȢ 
 

ʋ ʧʨʦʛʨʘʤʽ Excel ʻ ʩʧʝʮʽʘʣʴʥʘ ʬʫʥʢʮʽʷ TREND ʜʣʷ ʦʙʯʠʩ-

ʣʝʥʥʷ ʧʨʦʛʥʦʟʦʚʘʥʦʛʦ ʟʥʘʯʝʥʥʷ Y ʟʘ ʜʘʥʠʤ X. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʯʽʢʫʚʘʥʘ ʦʮʽʥʢʘ ʮʴʦʛʦ ʚʩʪʫʧʥʠʢʘ ʟ ʤʦʚʠ ʪʘ ʣʽ-

ʪʝʨʘʪʫʨʠ ï 178 ʙʘʣʽʚ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʟʘʟʚʠʯʘʡ ʨʝʘʣʴʥʘ ʦʮʽʥʢʘ ʚʽʜ-

ʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʨʦʛʥʦʟʦʚʘʥʦʾ. ʊʦʯʥʽʩʪʴ ʧʨʦʛʥʦʟʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʽʩ-

ʥʦʪʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʟʤʽʥʥʠʤʠ. ʈʦʟʛʣʷʥʝʤʦ ʪʝʧʝʨ ʙʽʣʴʰ 

ʜʝʪʘʣʴʥʦ ʚʝʣʠʯʠʥʫ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʠʣʫ ʣʽʥʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ 

ʟʤʽʥʥʠʤʠ ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ. 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʟʤʽʥʥʠʤʠ. ʂʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝ-

ʣʷʮʽʾ ʇʽʨʩʦʥʘ ʪʘ ʉʧʽʨʤʝʥʘ. ʇʝʨʰ ʟʘ ʚʩʝ, ʟʘʫʚʘʞʠʤʦ, ʱʦ ʩʪʘʪʠʩ-

ʪʠʯʥʠʡ ʪʘ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʢʠ ï ʮʝ ʨʽʟʥʽ ʧʦʥʷʪʪʷ. ɺʽʜʩʫʪʥʽʩʪʴ 

ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʥʝ ʦʟʥʘʯʘʻ, ʱʦ ʤʽʞ ʟʤʽʥʥʠʤʠ ʥʝʤʘʻ ʩʪʘʪʠʩ-

ʪʠʯʥʦʛʦ ʟʚôʷʟʢʫ. ʈʦʟʛʣʷʥʝʤʦ ʪʨʠ ʨʽʟʥʽ ʚʠʧʘʜʢʠ, ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ. 

1.6. ʋ ʚʠʧʘʜʢʫ ʘ) ʧʨʠ ʟʨʦʩʪʘʥʥʽ ʟʤʽʥʥʦʾ ʭ ʚ ʮʽʣʦʤʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʪʘʢʦʞ ʽ ʟʨʦʩʪʘʥʥʷ y, ʧʨʠʯʦʤʫ ʽʟ ʟʤʽʥʦʶ ʭ ʪʘʢʦʞ ʟʤʽʥʶʶʪʴʩʷ ʽ ʫʤʦ-

ʚʥʽ ʨʦʟʧʦʜʽʣʠ ʫ ï ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʠʩʧʝʨʩʽʷ ʨʦʟʧʦʜʽʣʫ. ʎʝ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʟʤʽʥʥʠʤʠ, ʷʢʠʡ, ʧʨʦʪʝ, ʥʝ 

ʻ ʣʽʥʽʡʥʠʤ. ʋ ʚʠʧʘʜʢʫ ʙ) ʣʽʥʽʷ ʨʝʛʨʝʩʽʾ ʻ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʧʨʷʤʦʶ, 

ʱʦ ʚʢʘʟʫʻ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʣʽʥʽʡʥʦʛʦ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ (ʢʦʝʬʽʮʽ-

ʻʥʪ ʘ ʫ ʨʽʚʥʷʥʥʽ ʧʨʷʤʦʾ ʜʦʨʽʚʥʶʻ ʥʫʣʶ).  
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ʈʠʩ. 1.6. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʪʘ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ 

ʚ) 

x1 0 x2 x3 x 

Ex
ʽ
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D
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1
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ʇʨʦʪʝ ʤʽʞ ʟʤʽʥʥʠʤʠ ʚʩʝ ʞ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʪʘʪʠʩʪʠʯʥʠʡ ʟʚôʷʟʦʢ: ʽʟ 

ʟʨʦʩʪʘʥʥʷʤ ʭ ʟʤʽʥʶʶʪʴʩʷ ʫʤʦʚʥʽ ʨʦʟʧʦʜʽʣʠ ʫ. ʅʘʨʝʰʪʽ, ʚʠʧʘʜʦʢ ʚ) 

ʚʢʘʟʫʻ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʽ ʢʦʨʝʣʷʮʽʡʥʦʛʦ, ʽ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ 

ʟʤʽʥʥʠʤʠ ï ʫʤʦʚʥʽ ʨʦʟʧʦʜʽʣʠ ʟʤʽʥʥʦʾ ʫ ʧʨʠ ʟʤʽʥʽ ʭ ʟʘʣʠʰʘʶʪʴʩʷ 

ʦʜʥʘʢʦʚʠʤʠ. 

ʅʘ ʨʠʩ. 1.7 ʟʦʙʨʘʞʝʥʦ ʚʠʧʘʜʦʢ, ʢʦʣʠ ʤʽʞ ʟʤʽʥʥʠʤʠ ʽʩʥʫʻ ʬʫ-

ʥʢʮʽʦʥʘʣʴʥʠʡ ʟʚôʷʟʦʢ ʫ ʚʠʛʣʷʜʽ ʟʘʣʝʞʥʦʩʪʽ ὼ ώ ρπȟ ʘ ʧʨʦʪʝ 
ʣʽʥʽʷ ʪʨʝʥʜʫ ʻ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ, ʪʦʙʪʦ ʣʽʥʽʡʥʘ ʢʦʨʝʣʷʮʽʷ ʥʝ ʩʧʦʩʪʝ-

ʨʽʛʘʻʪʴʩʷ. 

 

 
ʈʠʩ. 1.7. ʄʽʞ ʟʤʽʥʥʠʤʠ ʽʩʥʫʻ ʩʪʨʦʛʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʟʘʣʝʞʥʽʩʪʴ, 

ʘʣʝ ʚʽʜʩʫʪʥʽʡ ʣʽʥʽʡʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ 

 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ (ʘʙʦ, ʧʨʦʩʪʽʰʝ, ʢʦʨʝʣʷʮʽʷ) ʤʽʞ ʟʤʥ̔-

ʥʠʤʠ, ʥʘʡʯʘʩʪʽʰʝ ʤʘʻ ʣʽʥʽʡʥʫ ʬʦʨʤʫ. ʊʦʤʫ ʯʘʩʪʦ, ʚʟʘʛʘʣʽ ʢʘʞʫʯʠ, 

ʥʝ ʢʦʨʝʢʪʥʦ, ʛʦʚʦʨʷʪʴ, ʱʦ ʟʤʽʥʥʽ ʢʦʨʝʣʶʶʪʴ ʤʽʞ ʩʦʙʦʶ, ʤʘʶʯʠ ʥʘ 

ʫʚʘʟʽ ʩʘʤʝ ʣʽʥʽʡʥʠʡ ʟʚôʷʟʦʢ. 

ʂʦʝʬʽʮʽʻʥʪʦʤ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ ʥʘʟʠʚʘʻʪʴʩʷ ʚʝʣʠʯʠʥʘ, ʷʢʘ 

ʚʠʨʘʞʘʻʪʴʩʷ ʬʦʨʤʫʣʦʶ 

 

ὶ
Ὁ ὢ Ὁὢὣ Ὁὣ

„„
Ȣ 

 

ʄʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥʥʷ ʜʦʙʫʪʢʫ ʚʽʜʭʠʣʝʥʴ ʍ ʪʘ Y, ʷʢʝ ʟʥʘ-

ʭʦʜʠʪʴʩʷ ʫ ʯʠʩʝʣʴʥʠʢʫ ï ʮʝ ʪʘʢ ʟʚʘʥʘ ʢʦʚʘʨʽʘʮʽʷ ʍ ʪʘ Y. ɺʽʜʭʠʣʝʥʥʷ 

ὢ ὢ ï ʮʝ ʚʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ, ʷʢʽ ʦʪʨʠʤʫʶʪʴʩʷ ʟʩʫʚʦʤ ʫʩʽʭ ʟʥʘ-

ʯʝʥʴ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʍ ʥʘ ʯʠʩʣʦ ɽʍ ʚʟʜʦʚʞ ʦʩʽ. ʄʘʪʝʤʘʪʠʯʥʝ 

ʦʯʽʢʫʚʘʥʥʷ ʚʝʣʠʯʠʥʠ ʍ ʧʝʨʝʤʽʩʪʠʪʴʩʷ ʧʨʠ ʮʴʦʤʫ ʫ ʪʦʯʢʫ ʥʫʣʴ, ʽ 
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ʪʦʤʫ ʚʽʜʭʠʣʝʥʥʷ ʻ ʮʝʥʪʨʦʚʘʥʦʶ ʚʠʧʘʜʢʦʚʦʶ ʚʝʣʠʯʠʥʦʶ, ʪʦʙʪʦ 

ʡʦʛʦ ʤʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥʥʷ ʚʞʝ ʜʦʨʽʚʥʶʻ ʥʫʣʶ. 

ɺʝʣʠʯʠʥʘ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ ʚʢʘʟʫʻ ʷʢ ʥʘ ʥʘʧʨʷʤ 

ʣʽʥʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʟʤʽʥʥʠʤʠ, ʪʘʢ ʽ ʥʘ ʩʠʣʫ (ʪʽʩʥʦʪʫ) ʮʴʦʛʦ 

ʟʚôʷʟʢʫ. ʎʝ ʯʠʩʣʦ ʟʘʚʞʜʠ ʣʝʞʠʪʴ ʚ ʽʥʪʝʨʚʘʣʽ [-1, 1]. ʗʢʱʦ ʢʦʝʬʽʮʽ-

ʻʥʪ ʜʦʜʘʪʥʽʡ, ʪʦ ʟʚôʷʟʦʢ ʤʽʞ ʟʤʽʥʥʠʤʠ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʠʡ (ʽʟ 

ʟʨʦʩʪʘʥʥʷʤ ʦʜʥʽʻʾ ʟʤʽʥʥʦʾ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʮʽʣʦʤʫ ʟʨʦʩʪʘʥʥʷ ʽʥ-

ʰʦʾ, ʷʢ ʫ ʨʦʟʛʣʷʥʫʪʦʤʫ ʚʠʱʝ ʧʨʠʢʣʘʜʽ). ʗʢʱʦ ʢʦʝʬʽʮʽʻʥʪ 

ʚʽʜôʻʤʥʠʡ, ʪʦ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʤʽʞ ʟʤʽʥʥʠʤʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʦʙʝʨ-

ʥʝʥʦ ʧʨʦʧʦʨʮʽʡʥʠʡ ʣʽʥʽʡʥʠʡ ʟʚôʷʟʦʢ (ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʦʜʥʽʻʾ ʟʤʽʥʥʦʾ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʮʽʣʦʤʫ ʩʧʘʜʘʥʥʷ ʽʥʰʦʾ), ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʛʨʘʬʽ-

ʢʦʤ ʧʨʷʤʘ ʨʝʛʨʝʩʽʾ ʻ ʩʧʘʜʥʦʶ. ʗʢʱʦ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʟʘ ʤʦʜʫ-

ʣʝʤ ʙʣʠʟʴʢʠʡ ʜʦ ʥʫʣʷ, ʪʦ ʟʚôʷʟʦʢ ʻ ʩʣʘʙʢʠʤ. ʗʢʱʦ ʢʦʝʬʽʮʽʻʥʪ ʢʦ-

ʨʝʣʷʮʽʾ ʙʣʠʟʴʢʠʡ ʜʦ ʦʜʠʥʠʮʽ ʘʙʦ ʤʽʥʫʩ ʦʜʠʥʠʮʽ, ʪʦ ʟʚôʷʟʦʢ ʻ ʩʠʣʴ-

ʥʠʤ. ʅʘʨʝʰʪʽ, ʷʢʱʦ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʜʦʨʽʚʥʶʻ ʧʣʶʩ ʘʙʦ ʤʽʥʫʩ 

ʦʜʠʥʠʮʽ, ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʤʽʞ ʟʤʽʥʥʠʤʠ ʽʩʥʫʻ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʣʽ-

ʥʽʡʥʠʡ ʟʚôʷʟʦʢ (ʫʩʽ ʪʦʯʢʠ ʣʝʞʘʪʴ ʥʘ ʧʨʷʤʽʡ). ʆʩʪʘʥʥʽʡ ʚʠʧʘʜʦʢ ʥʘ 

ʧʨʘʢʪʠʮʽ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ ʚʠʧʘʜʢʦʚʠʭ ʚʧʣʠʚʽʚ ʥʘ 

ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ. ʉʣʽʜ ʜʦʙʨʝ ʨʦʟʫʤʽʪʠ, ʱʦ ʚʠʙʽʨʢʦʚʘ ʦʮʽʥʢʘ ʢʦʝ-

ʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ ʧʨʘʢʪʠʯʥʦ ʟʘʚʞʜʠ ʚʽʜʤʽʥʥʘ ʚʽʜ ʥʫʣʷ. ɼʣʷ ʤʘʣʠʭ 

ʚʠʙʽʨʦʢ ʟʥʘʯʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ 0,1 ʤʦʞʝ ʦʟʥʘʯʘʪʠ, ʱʦ ʥʘʩʧʨʘʚʜʽ ʜʣʷ 

ʫʩʽʻʾ ʧʦʧʫʣʷʮʽʾ ʦʙôʻʢʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʚʽʜʩʫʪ-

ʥʽʡ, ʘ ʚʽʜʤʽʥʥʽʩʪʴ ʦʪʨʠʤʘʥʦʛʦ ʯʠʩʣʘ ʚʽʜ ʥʫʣʷ ʻ ʥʘʩʣʽʜʢʦʤ ʦʙʤʝʞʝ-

ʥʦʩʪʽ ʚʠʙʽʨʢʠ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʢʘʞʫʪʴ, ʱʦ ʦʪʨʠʤʘʥʝ ʟʥʘʯʝʥʥʷ 

ʚʠʙʽʨʢʦʚʦʾ ʦʮʽʥʢʠ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ ʥʝ ʻ ʟʥʘʯʫʱʠʤ. ɿʥʘʯʫ-

ʱʽʩʪʴ ʦʪʨʠʤʘʥʦʾ ʦʮʽʥʢʠ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ 

ʤʝʪʦʜʽʚ ʧʝʨʝʚʽʨʢʠ ʩʪʘʪʠʩʪʠʯʥʠʭ ʛʽʧʦʪʝʟ.  

ʗʢʱʦ ʟʤʽʥʥʽ ʚʠʤʽʨʷʥʽ ʫ ʧʦʨʷʜʢʦʚʽʡ ʰʢʘʣʽ, ʪʦ ʫ ʷʢʦʩʪʽ ʤʽʨʠ 

ʣʽʥʽʡʥʦʛʦ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʥʠʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʦʝ-

ʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʉʧʽʨʤʝʥʘ. ʎʝʡ ʢʦʝʬʽʮʽʻʥʪ ʦʪʨʠʤʘʻʤʦ, ʟʘʤʽʥʠʚʰʠ 

ʫ ʬʦʨʤʫʣʽ ʚʠʙʽʨʢʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʇʽʨʩʦʥʘ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ ʾʭ 

ʧʦʨʷʜʢʦʚʠʤʠ ʥʦʤʝʨʘʤʠ - ʨʘʥʛʘʤʠ. ɸʣʴʪʝʨʥʘʪʠʚʥʦʶ ʤʽʨʦʶ ʜʣʷ 

ʧʦʨʷʜʢʦʚʠʭ ʟʤʽʥʥʠʭ ʻ ʢʦʝʬʽʮʽʻʥʪ çʪʘʫè ʂʝʥʜʘʣʣʘ. ɿʘʫʚʘʞʠʤʦ, ʱʦ 

ʧʦʨʷʜʦʢ ʫ ʦʙʦʭ ʟʤʽʥʥʠʭ ʤʘʻ ʙʫʪʠ ʦʜʥʘʢʦʚʠʤ ï ʟʘ ʟʨʦʩʪʘʥʥʷʤ ʚʠ-

ʨʘʞʝʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʦʾ ʦʟʥʘʢʠ ʘʙʦ ʟʘ ʩʧʘʜʘʥʥʷʤ. 

ʉʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ. 

ʗʢʱʦ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʝʨʝʜʙʘʯʝʥʥʷ ʟʥʘ-

ʯʝʥʥʷ ʦʜʥʽʻʾ ʦʮʽʥʢʠ ʦʩʦʙʠ ʟʘ ʟʥʘʯʝʥʥʷʤ ʾʾ ʽʥʰʦʾ ʦʮʽʥʢʠ, ʧʦʩʪʘʻ 
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ʧʠʪʘʥʥʷ ʧʨʦ ʪʦʯʥʽʩʪʴ ʪʘʢʦʛʦ ʧʨʦʛʥʦʟʫ. ɺʽʜʧʦʚʽʩʪʠ ʥʘ ʥʴʦʛʦ ʜʦʧʦ-

ʤʘʛʘʻ ʧʦʥʷʪʪʷ ʩʪʘʥʜʘʨʪʥʦʾ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ. ʗʢʱʦ ʤʠ ʙʫʜʝʤʦ 

ʙʘʛʘʪʦʨʘʟʦʚʦ ʨʦʙʠʪʠ ʚʠʙʽʨʢʫ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ ʦʙôʻʤʫ ʟ ʧʦʧʫʣʷʮʽʾ ʽ 

ʜʣʷ ʢʦʞʥʦʾ ʚʠʙʽʨʢʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʪʦ, ʦʯʝʚʠʜʥʦ, ʤʠ 

ʱʦʨʘʟʫ ʦʪʨʠʤʫʚʘʪʠʤʝʤʦ ʨʽʟʥʽ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʚʠʙʽʨʢʦʚʦʛʦ, 

ʪʦʙʪʦ ʩʝʨʝʜʥʻ ʚʠʙʽʨʢʦʚʝ ʻ ʚʠʧʘʜʢʦʚʦʶ ʚʝʣʠʯʠʥʦʶ. ʉʪʘʥʜʘʨʪʥʝ 

ʚʽʜʭʠʣʝʥʥʷ ʮʴʦʛʦ ʨʦʟʧʦʜʽʣʫ ʥʘʟʠʚʘʻʪʴʩʷ ʩʪʘʥʜʘʨʪʥʦʶ ʧʦʭʠʙʢʦʶ 

ʚʠʤʽʨʶʚʘʥʥʷ. ʅʝʭʘʡ ʧʦ ʜʘʥʦʤʫ ʟʥʘʯʝʥʥʶ ʦʮʽʥʢʠ ʭ ʧʦʪʨʽʙʥʦ ʩʧʨʦʛ-

ʥʦʟʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʦʮʽʥʢʠ ώᴂ. ʊʦʜʽ ʩʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ʧʨʦʛʥʦʟʫ 
ʦʙʯʠʩʣʶʻʪʴʩʷ ʷʢ 

 

ί ί ρ ” Ȣ 

 

ʗʢʱʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʧʦʭʠʙʢʠ ʧʨʦʛʥʦʟʫ ʥʦʨʤʘʣʴʥʦ ʨʦʟʧʦʜʽ-

ʣʝʥʽ ʥʘʚʢʦʣʦ ʢʦʞʥʦʛʦ ʟʥʘʯʝʥʥʷ ώᴂ ʟ ʦʜʥʘʢʦʚʦʶ ʫʤʦʚʥʦʶ ʜʠʩʧʝʨʩʽ-

ʻʶ, ʪʦ ʮʝ ʜʘʻ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ, ʟ ʷʢʦʶ ʫʧʝʚʥʝʥʽʩʪʶ ʤʦʞʥʘ ʩʪʚʝʨ-

ʜʞʫʚʘʪʠ, ʱʦ ʽʩʪʠʥʥʝ ʟʥʘʯʝʥʥʷ ʦʮʽʥʢʠ ʫ ʧʦʪʨʘʧʣʷʻ ʫ ʪʦʡ ʯʠ ʽʥʰʠʡ 

ʦʢʽʣ ʦʮʽʥʢʠ ώᴂ, ʷʢʠʡ ʥʘʟʠʚʘʻʪʴʩʷ ʜʦʚʽʨʯʠʤ ʽʥʪʝʨʚʘʣʦʤ. ʊʘʢ, ʟ ʫʧʝʚ-

ʥʝʥʽʩʪʶ (ʥʘʜʽʡʥʽʩʪʶ) ʧʨʠʙʣʠʟʥʦ 0,68 (ʘʙʦ 68%), ʽʩʪʠʥʥʘ ʦʮʽʥʢʘ 

ʧʦʪʨʘʧʣʷʻ ʚ ʽʥʪʝʨʚʘʣ ώ ρί ȟ ʘ ʟ ʥʘʜʽʡʥʽʩʪʶ ʧʨʠʙʣʠʟʥʦ 95% - ʫ 

ʽʥʪʝʨʚʘʣ ώ ςί Ȣ 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʪʘ ʧʨʠʯʠʥʥʠʡ ʟʚôʷʟʢʠ. ʅʘʷʚʥʽʩʪʴ ʩʪʘʪʠʩʪʠ-

ʯʥʦʛʦ ʯʠ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʥʽʯʦʛʦ ʥʝ ʛʦʚʦʨʠʪʴ ʧʨʦ ʧʨʠʯʠʥʥʦ-

ʥʘʩʣʽʜʢʦʚʽ ʟʚôʷʟʢʠ ʤʽʞ ʟʤʽʥʥʠʤʠ. ʋ ʦʜʥʠʭ ʚʠʧʘʜʢʘʭ ʟʦʚʥʽʰʥʷ ʽʥ-

ʬʦʨʤʘʮʽʷ ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ ʚʢʘʟʘʪʠ, ʱʦ ʻ ʧʨʠʯʠʥʦʶ, ʘ ʱʦ ʥʘʩʣʽʜʢʦʤ. 

ʅʘʧʨʠʢʣʘʜ, ʦʯʝʚʠʜʥʦ, ʱʦ ʤʽʞ ʯʘʩʦʤ, ʷʢʠʡ ʫʯʝʥʴ ʱʦʜʥʷ ʚʠʪʨʘʯʘʻ 

ʥʘ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʪʘ ʦʮʽʥʢʘʤʠ ʟ ʤʘʪʝʤʘʪʠʢʠ ʽʩʥʫʻ ʧʨʷʤʘ 

ʢʦʨʝʣʷʮʽʷ, ʧʨʠʯʦʤʫ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ ʻ ʧʨʠʯʠʥʦʶ ʟʨʦʩʪʘʥʥʷ ʦʮʽʥʢʠ. 

ɿʤʽʥʥʫ-ʧʨʠʯʠʥʫ ʥʘʟʠʚʘʶʪʴ ʥʝʟʘʣʝʞʥʦʶ ʟʤʽʥʥʦʶ, ʘ ʟʤʽʥʥʫ-

ʥʘʩʣʽʜʦʢ ï ʟʘʣʝʞʥʦʶ.  

ʋ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ʦʙʠʜʚʽ ʟʤʽʥʥʽ ʢʦʨʝʣʶʶʪʴ ʚʥʘʩʣʽʜʦʢ ʚʧʣʠ-

ʚʫ ʷʢʦʾʩʴ ʪʨʝʪʴʦʾ ʟʤʽʥʥʦʾ. ʉʶʜʠ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʨʦʟʛʣʷʥʫʪʠʡ ʚʠʱʝ 

ʧʨʠʢʣʘʜ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʦʮʽʥʢʘʤʠ ʚʩʪʫʧʥʠʢʽʚ ʟ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʤʦʚʠ ʽ 

ʣʽʪʝʨʘʪʫʨʠ. ʅʝʭʪʫʚʘʥʥʷ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʤʠ ʟʚôʷʟʢʘʤʠ ʤʦʞʝ 

ʧʨʠʚʝʩʪʠ ʜʦ ʧʦʤʠʣʦʢ ʚ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʟʚôʷʟʢʫ ʤʽʞ ʟʤʽʥʥʠʤʠ. ʋ ʧʩʠ-

ʭʦʣʦʛʽʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʯʘʩʪʦ ʮʠʪʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʡ ʧʨʠʢʣʘʜ. ɼʝʷʢʠʡ 
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ʧʩʠʭʦʣʦʛ ʧʦʤʽʪʠʚ, ʱʦ ʤʽʞ ʜʦʚʞʠʥʦʶ ʩʪʦʧʠ ʫʯʥʽʚ ʪʘ ʾʭ ʤʘʪʝʤʘʪʠʯ-

ʥʠʤʠ ʟʜʽʙʥʦʩʪʷʤʠ ʽʩʥʫʻ ʧʨʷʤʘ ʣʽʥʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ. ɿ ʮʴʦʛʦ ʥʘʰ 

ʧʩʠʭʦʣʦʛ ʟʨʦʙʠʚ ʩʝʥʩʘʮʽʡʥʠʡ ʚʠʩʥʦʚʦʢ: ʜʦʚʞʠʥʘ ʩʪʦʧʠ ʚʧʣʠʚʘʻ ʥʘ 

ʤʘʪʝʤʘʪʠʯʥʽ ʟʜʽʙʥʦʩʪʽ ʜʽʪʝʡ! ʅʘʩʧʨʘʚʜʽ ʞ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʨʘʣʠ 

ʫʯʘʩʪʴ ʜʽʪʠ ʨʽʟʥʦʛʦ ʚʽʢʫ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʩʘʤʝ ʟʙʽʣʴʰʝʥʥʷ ʚʽʢʫ ʻ 

ʧʨʠʯʠʥʦʶ ʷʢ ʟʨʦʩʪʘʥʥʷ ʜʦʚʞʠʥʠ ʩʪʦʧʠ, ʪʘʢ ʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʜʽʙ-

ʥʦʩʪʝʡ ʜʠʪʠʥʠ. ʄʦʞʫʪʴ ʥʘʚʽʪʴ ʟʫʩʪʨʽʯʘʪʠʩʷ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʤʽʞ 

ʜʚʦʤʘ ʟʤʽʥʥʠʤʠ ʽʩʥʫʻ ʜʦʜʘʪʥʘ ʢʦʨʝʣʷʮʽʷ, ʘʣʝ ʚʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ 

ʪʨʝʪʴʦʾ ʟʤʽʥʥʦʾ ʩʧʦʩʪʝʨʝʞʝʥʘ ʢʦʨʝʣʷʮʽ ̫ʻ ʚʽʜôʻʤʥʦʶ! 

ʋʩʫʥʫʪʠ ʝʬʝʢʪ ʚʧʣʠʚʫ ʪʨʝʪʴʦʾ ʟʤʽʥʥʦʾ Z ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʪʘʢ ʟʚʘʥʦʛʦ ʯʘʩʪʠʥʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ: 

 

ὶ ȿ

ὶ ὶ ὶ

ρ ὶ ρ ὶ
 Ȣ 

 

ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ὶ πȟφσȟὶ πȟωȟὶ πȟχȟ ʪʦ ʟʘ ʮʽʻʶ 
ʬʦʨʤʫʣʦʶ ʦʪʨʠʤʘʻʤʦ ὶ ȿ πȟ ʪʦʙʪʦ ʟʤʽʥʥʽ X ʪʘ Y ʥʝ ʢʦʨʝʣʴʦʚʘ-

ʥʽ!  

ʂʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ. ʇʽʜʥʽʩʰʠ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʜʦ 

ʢʚʘʜʨʘʪʫ, ʦʪʨʠʤʘʻʤʦ ʚʝʣʠʯʠʥʫ, ʷʢʫ ʥʘʟʠʚʘʶʪʴ ʢʦʝʬʽʮʽʻʥʪʦʤ ʜʝ-

ʪʝʨʤʽʥʘʮʽʾ. ʎ̫ ʚʝʣʠʯʠʥʘ ʚʢʘʟʫʻ ʥʘ ʯʘʩʪʢʫ ʜʠʩʧʝʨʩʽʾ ʟʘʣʝʞʥʦʾ ʟʤʽʥ-

ʥʦʾ, ʷʢʘ ʦʙʫʤʦʚʣʝʥʘ ʚʧʣʠʚʦʤ ʥʝʟʘʣʝʞʥʦʾ ʟʤʽʥʥʦʾ. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠ-

ʢʣʘʜ. ʈʽʟʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʤʽʞ ʢʦʝʬʽʮʽʻʥʪʦʤ IQ ʪʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʫʩʧʽʰʥʦʩʪʽ ʰʢʦʣʷʨʽʚ ʽʩʥʫʻ ʢʦʨʝʣʷʮʽʷ ʚ ʤʝʞʘʭ ʚʽʜ 0,5 

ʜʦ 0,7.  ʆʪʞʝ, ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ ʣʝʞʠʪʴ ʫ ʤʝʞʘʭ ʚʽʜ 0,25 ʜʦ 

0,49. ʊʦʙʪʦ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʜʠʩʧʝʨʩʽʷ ʩʝʨʝʜʥʴʦʛʦ ʙʘʣʘ 

ʫʩʧʽʰʥʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʜʙʘʯʝʥʦʶ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʩʪʫʚʘʥʥʷ 

IQ ʥʝ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 25%-49%. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʷʢʙʠ ʤʠ ʨʦʟʛʣʷʜʘ-

ʣʠ ʫʯʥʽʚ ʣʠʰʝ ʟ ʧʝʚʥʠʤ ʦʜʥʘʢʦʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ 

ʨʦʟʚʠʪʢʫ, ʤʽʥʣʠʚʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʾʭ ʫʩʧʽʰʥʦʩʪʽ ʙʫʣʘ ʙʠ ʥʘ 25%-49%   

ʤʝʥʰʦʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʫʩʽʻʶ ʧʦʧʫʣʷʮʽʻʶ ʫʯʥʽʚ. ɿʘʫʚʘʞʠʤʦ, ʱʦ 

ʦʪʨʠʤʘʥʽ ʤʝʞʽ ʢʦʝʬʽʮʽʻʥʪʘ ʜʝʪʝʨʤʽʥʘʮʽʾ ʻ ʜʦʩʠʪʴ ʥʠʟʴʢʠʤʠ ʽ ʮʝ 

ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʽʚʥʷ ʫʩʧʽʰʥʦʩʪʽ ʫʯʥʷʤʠ ʟʘʤʘ-

ʣʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʣʠʰʝ ʟʥʘʯʝʥʥʷʤʠ ʾʭ IQ. ɼʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʨʘ-

ʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʥʦʞʠʥʥʫ ʨʝʛʨʝʩʽʶ, ʷʢʘ ʨʦʟʛʣʷʜʘʻ ʟʘʣʝʞʥʽʩʪʴ 

ʟʤʽʥʥʦʾ ʚʽʜ ʙʽʣʴʰʝ ʥʽʞ ʦʜʥʽʻʾ ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ. ʊʦʤʫ, ʥʘʧʨʠ-

ʢʣʘʜ, ʜʣʷ ʧʨʠʡʦʤʫ ʘʙʽʪʫʨʽʻʥʪʽʚ ʜʦ ɺʅɿ ʚ ʋʢʨʘʾʥʽ, ʪʦʙʪʦ ʜʣʷ ʧʨʦ-
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ʛʥʦʟʫʚʘʥʥʷ ʤʘʡʙʫʪʥʴʦʾ ʫʩʧʽʰʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʚʨʘʭʦʚʫ-

ʶʪʴʩʷ ʢʽʣʴʢʘ ʦʮʽʥʦʢ ʟʦʚʥʽʰʥʴʦʛʦ ʥʝʟʘʣʝʞʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʩʝʨʝʜʥʽʡ ʙʘʣ ʰʢʽʣʴʥʦʛʦ ʘʪʝʩʪʘʪʫ. ʑʦʧʨʘʚʜʘ, ʥʘ ʤʦʤʝʥʪ 2012 ʨʦʢʫ 

ʢʦʞʥʘ ʟ ʮʠʭ ʦʮʽʥʦʢ ʚʨʘʭʦʚʫʻʪʴʩʷ ʟ ʦʜʥʘʢʦʚʠʤ ʚʘʛʦʚʠʤ ʢʦʝʬʽʮʽʻʥ-

ʪʦʤ, ʪʦʜʽ ʷʢ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʥʝ ʚʩʽ ʚʦʥʠ ʦʜʥʘʢʦʚʦ ʜʦʙʨʝ ʧʽʜʭʦʜʷʪʴ 

ʜʣʷ ʧʨʦʛʥʦʟʫ. ʆʧʪʠʤʘʣʴʥʽ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʜʣʷ ʢʽʣʴʢʦʭ ʥʝʟʘʣʝʞ-

ʥʠʭ ʟʤʽʥʥʠʭ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟ ʨʽʚʥʷʥʥʷ ʤʥʦʞʠʥʥʦʾ ʣʽʥʽʡʥʦʾ ʨʝ-

ʛʨʝʩʽʾ, ʜʣʷ ʷʢʦʾ ʨʦʟʛʣʷʥʫʪʝ ʥʘʤʠ ʚʠʱʝ ʨʽʚʥʷʥʥʷ ʧʘʨʥʦʾ ʨʝʛʨʝʩʽʾ ʻ 

ʯʘʩʪʠʥʥʠʤ ʚʠʧʘʜʢʦʤ. 

ʊʝʩʪʦʚʘ ʦʮʽʥʢʘ ʷʢ ʩʫʤʘ. ɿʘʟʚʠʯʘʡ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʪʝ-

ʩʪʫʚʘʥʥʷ ʦʮʽʥʢʘ ʝʢʟʘʤʝʥʦʚʘʥʦʛʦ ʟʘ ʪʝʩʪ  ̒ʧʨʦʩʪʦʶ ʩʫʤʦʶ ʙʘʣʽʚ, 

ʦʪʨʠʤʘʥʠʭ ʥʠʤ ʟʘ ʢʦʞʥʝ ʟ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ. ʊʘʢʦʞ ʯʘʩʦʤ ʪʝʩʪ ʻ 

ʙʘʪʘʨʝʻʶ ʪʝʩʪʽʚ, ʪʦʙʪʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʢʨʝʤʠʭ ʩʫʙʪʝʩʪʽʚ, ʢʦʞʝʥ ʟ 

ʷʢʠʭ ʧʨʠʟʥʘʯʝʥʦ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʜʝʷʢʦʾ ʦʢʨʝʤʦʾ ʷʢʦʩʪʽ.  ɺ ʫʩʽʭ 

ʚʠʧʘʜʢʘʭ ʦʮʽʥʢʘ ʟʘ ʪʝʩʪ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʢʨʝʤʠʭ ʦʮʽʥʦʢ ʽ ʨʦʟʨʦʙʥʠʢʫ 

ʪʝʩʪʫ ʚʘʞʣʠʚʦ ʟʥʘʪʠ, ʷʢ ʟʘʣʝʞʘʪʴ ʩʪʘʪʠʩʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʝʩʪʦʚʦʾ 

ʦʮʽʥʢʠ ʚʽʜ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʮʽʥʦʢ ʟʘ ʦʢʨʝʤʽ ʟʘʚʜʘʥʥʷ ʯʠ ʩʫʙʪʝʩʪʠ.  

ɿ ʫʩʽʭ ʩʭʝʤ ʦʮʽʥʶʚʘʥʥʷ ʦʢʨʝʤʦʛʦ ʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ ʚʘʞʣʠ-

ʚʦ ʚʠʜʽʣʠʪʠ ʜʠʭʦʪʦʤʽʯʥʫ. ʎʝ ʦʮʽʥʶʚʘʥʥʷ, ʷʢʝ ʜʦʧʫʩʢʘʻ ʣʠʰʝ ʜʚʽ 

ʦʮʽʥʢʠ ï 0 ʟʘ ʚʽʜʧʦʚʽʜʴ, ʷʢʘ ʧʽʜʪʚʝʨʜʞʫʻ ʚʠʤʽʨʶʚʘʥʫ ʷʢʽʩʪʴ, 1 ï ʟʘ 

ʚʽʜʧʦʚʽʜʴ, ʷʢʘ ʮʶ ʷʢʽʩʪʴ ʥʝ ʧʽʜʪʚʝʨʜʞʫʻ. ʊʘʢʠʤʠ ʷʢ ʧʨʘʚʠʣʦ ʻ ʟʘ-

ʚʜʘʥʥʷ ʟʘʢʨʠʪʦʛʦ ʪʠʧʫ ʟ ʦʜʥʽʻʶ ʧʨʘʚʠʣʴʥʦʶ ʚʽʜʧʦʚʽʜʜʶ ʘʙʦ ʟʘ-

ʚʜʘʥʥʷ ʟ ʧʨʦʧʫʱʝʥʠʤ ʩʣʦʚʦʤ. ʅʝ ʜʠʭʦʪʦʤʽʯʥʽ ʩʭʝʤʠ ʦʮʽʥʶʚʘʥʥʷ 

ʜʦʧʫʩʢʘʶʪʴ ʢʽʣʴʢʘ ʛʨʘʜʘʮʽʡ ʦʮʽʥʢʠ, ʥʘʧʨʠʢʣʘʜ, 0 ï ʟʘ ʧʦʚʥʽʩʪʶ 

ʥʝʧʨʘʚʠʣʴʥʫ ʚʽʜʧʦʚʽʜʴ, 1 ï ʟʘ ʯʘʩʪʢʦʚʦ ʧʨʘʚʠʣʴʥʫ, 2 ï ʟʘ ʧʦʚʥʽʩʪʶ 

ʧʨʘʚʠʣʴʥʫ ʚʽʜʧʦʚʽʜʴ. ʊʘʢʽ ʩʭʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʟʘʚʜʘʥʥʷʭ 

ʟʘʢʨʠʪʦʾ ʬʦʨʤʠ ʟ ʢʽʣʴʢʦʤʘ ʧʨʘʚʠʣʴʥʠʤʠ ʚʽʜʧʦʚʽʜʷʤʠ, ʟʦʢʨʝʤʘ, 

ʟʘʚʜʘʥʥʷʤʠ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʝʩʝ. ɼʣʷ ʛʨʫʧʠ ʝʢʟʘʤʝʥʦʚʘ-

ʥʠʭ ʤʦʞʥʘ ʚʠʟʥʘʯʘʪʠ, ʷʢ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʠʤʽʨʶʚʘʥʫ ʷʢʽʩʪʴ ʢʦʞʥʝ ʟ 

ʟʘʚʜʘʥʴ, ʨʦʟʛʣʷʜʘʶʯʠ ʨʦʟʧʦʜʽʣ ʦʮʽʥʦʢ ʟʘ ʜʘʥʝ ʟʘʚʜʘʥʥʷ ʫ ʛʨʫʧʽ. 

ɼʣʷ ʜʠʭʦʪʦʤʽʯʥʠʭ ʟʘʚʜʘʥʴ ʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʘʚʠʣʴʥʠʭ 

ʚʽʜʧʦʚʽʜʝʡ ʜʦ ʢʽʣʴʢʦʩʪʽ ʚʩʽʭ ʚʽʜʧʦʚʽʜʝʡ ʫ ʛʨʫʧʽ ʝʢʟʘʤʝʥʦʚʘʥʠʭ ʻ 

ʦʜʥʦʯʘʩʥʦ ʩʝʨʝʜʥʽʤ ʘʨʠʬʤʝʪʠʯʥʠʤ ʽ ʧʦʢʘʟʥʠʢʦʤ ʪʨʫʜʥʦʩʪʽ ʟʘ-

ʚʜʘʥʥʷ (ʧʦʟʥʘʯʘʶʪʴ ʷʢ ὴ ʜʣʷ j-ʛʦ ʟʘʚʜʘʥʥʷ). ɿʘʫʚʘʞʠʤʦ, ʱʦ ʪʝʨʤʽʥ 

çʪʨʫʜʥʽʩʪʴè ʻ ʪʝʭʥʽʯʥʠʤ, ʡʦʛʦ ʟʤʽʩʪ ʧʨʷʤʦ ʧʨʦʪʠʣʝʞʥʠʡ ʨʦʟʤʦʚ-

ʥʦʤʫ ʟʥʘʯʝʥʥʶ ʮʴʦʛʦ ʩʣʦʚʘ ï ʯʠʤ ʙʽʣʴʰʝ ʦʪʨʠʤʘʥʦ ʧʨʘʚʠʣʴʥʠʭ 
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ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʟʘʚʜʘʥʥʷ, ʪʠʤ ʚʦʥʦ ʻ ʣʝʛʰʠʤ ʜʣʷ ʝʢʟʘʤʝʥʦʚʘʥʠʭ, ʘʣʝ 

ʪʠʤ ʙʽʣʴʰʦʶ ʻ ʡʦʛʦ ʪʨʫʜʥʽʩʪʴ ʷʢ ʧʩʠʭʦʤʝʪʨʠʯʥʘ ʚʝʣʠʯʠʥʘ.  

ɼʣʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʠʭʦʪʦʤʽʯʥʠʭ ʟʘʚʜʘʥʴ ʽʩ-

ʥʫʶʪʴ ʬʦʨʤʫʣʠ, ʷʢʽ ʧʦʣʝʛʰʫʶʪʴ ʦʙʯʠʩʣʝʥʥʷ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘ-

ʜʠʮʽʡʥʠʤʠ. 

ɼʠʩʧʝʨʩʽʶ ʨʦʟʧʦʜʽʣʫ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʜʠʭʦʪʦʤʽʯʥʝ ʟʘʚʜʘʥʥʷ 

ʣʝʛʢʦ ʦʙʯʠʩʣʠʪʠ, ʧʦʤʥʦʞʠʚʰʠ ʪʨʫʜʥʽʩʪʴ ʟʘʚʜʘʥʥʷ ʥʘ ʯʘʩʪʢʫ ʥʝ-

ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ (ʪʦʙʪʦ çʣʝʛʢʽʩʪʴè ʟʘʚʜʘʥʥʷ ή ρ ὴ : 

 

ί ὴήȢ 

 

ɿʦʢʨʝʤʘ, ʷʢʱʦ ʪʨʫʜʥʽʩʪʴ ʟʘʚʜʘʥʥʷ ʜʦʨʽʚʥʶʻ 0,5, ʜʠʩʧʝʨʩʽʷ 

ʡʦʛʦ ʨʦʟʧʦʜʽʣʫ ʜʦʨʽʚʥʶʚʘʪʠʤʝ 0,25, ʘ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ï 0,5. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʦʙʯʠʩʣʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʜʚʦʤʘ ʜʠ-

ʭʦʪʦʤʽʯʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʟ ʥʦʤʝʨʘʤʠ j ʽ k, ʟʨʫʯʥʦ ʩʢʦʨʠʩʪʘʪʠʩʷ 

ʬʦʨʤʫʣʦʶ ʪʘʢ ʟʚʘʥʦʛʦ •-ʢʦʝʬʽʮʽʻʥʪʘ: 

 

”
ὴ ὴὴ

ὴήὴή
ȟ 

 

ʜʝ ὴ  ï ʯʘʩʪʢʘ ʪʠʭ ʝʢʟʘʤʝʥʦʚʘʥʠʭ, ʷʢʽ ʜʘʣʠ ʧʨʘʚʠʣʴʥʽ ʚʽʜʧʦʚʽʜʽ 

ʦʜʥʦʯʘʩʥʦ ʥʘ ʦʙʠʜʚʘ ʟʘʚʜʘʥʥʷ. ʍʦʯʘ ʮʝʡ ʢʦʝʬʽʮʽʻʥʪ ʽ ʤʘʻ ʩʚʦʻ ʧʦʟ-

ʥʘʯʝʥʥʷ, ʚʽʥ ʻ ʚʩʝ ʪʠʤ ʞʝ ʢʦʝʬʽʮʽʻʥʪʦʤ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ. 

ʈʦʟʛʣʷʥʝʤʦ ʪʝʧʝʨ ʦʩʦʙʣʠʚʦʩʪʽ ʦʮʽʥʢʠ ʟʘ ʪʝʩʪ ʷʢ ʩʫʤʠ ʦʮʽʥʦʢ 

ʟʘ ʟʘʚʜʘʥʥʷ.  

ʅʝʭʘʡ ʪʝʩʪ ʍ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʟʘʚʜʘʥʴ ὢ ̓  ́ὢ ̔  ʡʦʛʦ ʩʢʣʘ-

ʣʘ ʛʨʫʧʘ ʟ 10 ʦʩʽʙ. ɼʣʷ ʚʽʜʰʫʢʘʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʧʦ ʢʦʞʥʦ-

ʤʫ ʟʘʚʜʘʥʥʶ ʧʦʪʨʽʙʥʦ ʩʫʤʫ ʙʘʣʽʚ ʟʘ ʮʝ ʟʘʚʜʘʥʥʷ ʧʦʜʽʣʠʪʠ ʥʘ 10. 

ɼʣʷ ʚʽʜʰʫʢʘʥʥʷ ʞ ʩʝʨʝʜʥʴʦʛʦ ʦʮʽʥʢʠ ʟʘ ʚʝʩʴ ʪʝʩʪ ʧʦʪʨʽʙʥʦ ʩʧʦʯʘʪ-

ʢʫ ʜʦʜʘʪʠ ʦʮʽʥʢʠ ʟʘ ʜʚʘ ʟʘʚʜʘʥʥʷ ʜʣʷ ʢʦʞʥʦʛʦ ʝʢʟʘʤʝʥʦʚʘʥʦʛʦ, 

ʱʦʙ ʟʥʘʡʪʠ ʡʦʛʦ ʦʮʽʥʢʫ ʟʘ ʪʝʩʪ, ʘ ʧʦʪʽʤ ʧʦʜʽʣʠʪʠ ʩʫʤʫ ʫʩʽʭ ʦʮʽʥʦʢ 

ʟʘ ʪʝʩʪ ʥʘ 10. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʦʮʽʥʦʢ ʟʘ ʪʝʩʪ ʜʦʨʽ-

ʚʥʶʻ ʩʫʤʽ ʩʝʨʝʜʥʽʭ ʟʘ ʢʦʞʥʝ ʟʘʚʜʘʥʥʷ: 

 

ὢ ὢ ὢȢ 
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ɿʘ ʽʥʜʫʢʮʽʻʶ ʦʪʨʠʤʘʻʤʦ ʘʥʘʣʦʛʽʯʥʠʡ ʨʝʟʫʣʴʪʘʪ ʽ ʜʣʷ ʪʝʩʪʫ ʟ 

ʙʫʜʴ-ʷʢʦʶ ʢʽʣʴʢʽʩʪʶ ʟʘʚʜʘʥʴ.  

ɼʠʩʧʝʨʩʽʷ ʦʮʽʥʦʢ ʟʘ ʪʝʩʪ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

ί ί ς ”ίίȢ 

 

ɿʛʽʜʥʦ ʟ ʜʘʥʠʤ ʨʘʥʽʰʝ ʦʟʥʘʯʝʥʥʷʤ, ʧʽʜ ʟʥʘʢʦʤ ʜʨʫʛʦʾ ʩʫʤʠ 

ʩʪʦʷʪʴ ʢʦʚʘʨʽʘʮʽʾ ʨʽʟʥʠʭ ʧʘʨ ʟʘʚʜʘʥʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʞʥʘ ʜʦʜʘʪʥʘ 

ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʧʘʨʦʶ ʟʘʚʜʘʥʴ ʟʙʽʣʴʰʫʻ ʜʠʩʧʝʨʩʽʶ ʦʮʽʥʢʠ ʟʘ ʪʝʩʪ, ʘ 

ʢʦʞʥʘ ʚʽʜôʻʤʥʘ ï ʟʤʝʥʰʫʻ. ʎʝʡ ʬʘʢʪ ʤʦʞʥʘ ʯʘʩʪʢʦʚʦ ʧʝʨʝʚʽʨʠʪʠ, 

ʨʦʟʛʣʷʥʫʚʰʠ ʜʚʽ ʚʠʙʽʨʢʠ ʛʽʧʦʪʝʪʠʯʥʠʭ ʦʮʽʥʦʢ ʜʝʩʷʪʠ ʫʯʥʽʚ ʟʘ ʜʚʘ 

ʟʘʚʜʘʥʥʷ, ʟ ʷʢʠʭ ʦʜʥʘ ï ʮʝ ʯʠʩʣʘ 1, 2, é, 10, ʘ ʜʨʫʛʘ ï ʪʽ ʞ ʩʘʤʽ 

ʯʠʩʣʘ, ʘʣʝ ʫ ʟʚʦʨʦʪʥʦʤʫ ʧʦʨʷʜʢʫ: 10, 9, é, 1. ʊʫʪ ʻ ʣʽʥʽʡʥʠʡ ʦʙʝʨ-

ʥʝʥʦ ʧʨʦʧʦʨʮʽʡʥʠʡ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʟʤʽʥʥʠʤʠ: 

ὢ ρρὢȟ ʪʦʙʪʦ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʜʦʨʽʚʥʶʻ ρȢ ɼʠʩʧʝʨʩʽʾ (ʽ 

ʩʪʘʥʜʘʨʪʥʽ ʚʽʜʭʠʣʝʥʥʷ) ʚʠʙʽʨʦʢ ʦʯʝʚʠʜʥʦ ʦʜʥʘʢʦʚʽ: ί ί. ʊʦʜʽ 

 

ί ί ί ςίί πȢ 
 

ʊʦʙʪʦ ʤʽʥʣʠʚʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ ʚʽʜʩʫʪʥʷ. ʎʝ ʡ ʟʨʦʟʫʤʽʣʦ, 

ʘʜʞʝ ʢʦʞʝʥ ʟ ʫʯʥʽʚ ʦʪʨʠʤʘʻ ʦʜʥʫ ʽ ʪʫ ʞ ʦʮʽʥʢʫ ʟʘ ʪʝʩʪ 11 ʙʘʣʽʚ. 

ʊʘʢʠʡ ʪʝʩʪ ʙʫʚ ʙʠ ʘʙʩʦʣʶʪʥʦ ʥʝʧʦʪʨʽʙʥʠʤ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʥʝ ʜʦʟʚʦ-

ʣʷʻ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʝʢʟʘʤʝʥʦʚʘʥʠʭ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʷʢʙʠ ʦʮʽʥʢʠ ʟʘ 

ʜʨʫʛʝ ʟʘʚʜʘʥʥʷ ʙʫʣʠ ʪʘʢʠʤʠ ʞ, ʷʢ ʽ ʟʘ ʧʝʨʰʝ, ʪʦ ʦʮʽʥʢʘ ʟʘ ʪʝʩʪ ʢʦ-

ʣʠʚʘʣʘʩʷ ʙ ʚʽʜ 2 ʜʦ 20, ʽ ʪʘʢʠʡ ʨʦʟʤʘʭ ʻ ʥʘʡʙʽʣʴʰ ʤʦʞʣʠʚʠʤ ʜʣʷ 

ʜʘʥʠʭ ʤʥʦʞʠʥ ʯʠʩʝʣ.  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʨʷʜ ʚʘʞʣʠʚʠʭ ʚʠ-

ʩʥʦʚʢʽʚ. ʇʦ-ʧʝʨʰʝ, ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʘʚʜʘʥʴ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʤʽʥʣʠʚʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ ʣʠʰʝ ʫ ʚʠʧʘʜʢʫ, 

ʢʦʣʠ ʤʽʞ ʢʦʞʥʦʶ ʧʘʨʦʶ ʟʘʚʜʘʥʴ ʽʩʥʫʻ ʜʦʜʘʪʥʘ ʢʦʨʝʣʷʮʽʷ.  

ʇʦ-ʜʨʫʛʝ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʨʝʟʫʣʴ-

ʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ (ʘ ʦʪʞʝ, ʡ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʪʝʩʪʫ) ʤʽʞ ʟʘʚʜʘʥ-

ʥʷʤʠ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʪʽʣʴʢʠ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʘ ʢʦʨʝʣʷʮʽʷ, ʘʣʝ ʡ 

ʪʨʫʜʥʽʩʪʴ ʟʘʚʜʘʥʴ ʤʘʻ ʙʫʪʠ ʙʣʠʟʴʢʦʶ ʜʦ ʩʝʨʝʜʥʴʦʾ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ 

ʟʘʚʜʘʥʴ ʟ ʜʠʭʦʪʦʤʽʯʥʠʤ ʦʮʽʥʶʚʘʥʥʷʤ ʜʠʩʧʝʨʩʽʷ ί ὴή ʻ ʥʘʡʙʽ-

ʣʴʰʦʶ (0,25) ʧʨʠ ὴ ή πȟυȢ ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʩʣʽʜ ʧʘʤôʷʪʘʪʠ, ʱʦ 
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ʜʣʷ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʜʫʞʝ ʩʣʘʙʢʠʭ ʘʙʦ ʜʫʞʝ ʩʠʣʴʥʠʭ ʝʢʟʘʤʝʥʦʚʘʥʠʭ 

ʪʝʩʪ ʧʦʚʠʥʝʥ ʤʽʩʪʠʪʠ, ʚʽʜʧʦʚʽʜʥʦ, ʜʝʷʢʫ ʢʽʣʴʢʽʩʪʴ ʜʫʞʝ ʧʨʦʩʪʠʭ ʪʘ 

ʩʢʣʘʜʥʠʭ ʟʘʚʜʘʥʴ. ʊʘʢʦʞ ʩʣʽʜ ʨʦʟʫʤʽʪʠ, ʱʦ ʷʢʱʦ ʥʘ ʜʚʘ ʟʘʚʜʘʥʥʷ 

ʢʦʞʝʥ ʟ ʫʯʥʽʚ ʜʘʻ ʦʜʥʘʢʦʚʦ ʧʨʘʚʠʣʴʥʫ ʘʙʦ ʥʝʧʨʘʚʠʣʴʥʫ ʚʽʜʧʦʚʽʜʴ, 

ʪʦ, ʚʟʘʛʘʣʽ ʢʘʞʫʯʠ, ʦʜʥʝ ʟ ʮʠʭ ʟʘʚʜʘʥʴ ʻ ʣʠʰʥʽʤ, ʘʜʞʝ ʚʦʥʦ ʥʽʯʦʛʦ 

ʥʝ ʜʦʜʘʻ ʜʦ ʫʞʝ ʥʘʷʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʝʢʟʘʤʝʥʦ-

ʚʘʥʠʭ, ʭʦʯʘ ʡ ʽʜʝʘʣʴʥʦ ʟʙʽʣʴʰʫʻ ʜʠʩʧʝʨʩʽʶ ʦʮʽʥʦʢ ʟʘ ʪʝʩʪ. 

ʇʦ-ʪʨʝʪʻ, ʥʘʤʘʛʘʥʥʷ ʨʦʟʨʦʙʥʠʢʘ ʪʝʩʪʫ ʚʢʣʶʯʠʪʠ ʜʦ ʥʴʦʛʦ 

ʟʘʚʜʘʥʥʷ ʟ ʨʽʟʥʠʭ ʯʘʩʪʠʥ ʮʽʣʴʦʚʦʾ ʦʙʣʘʩʪʽ, ʱʦʙ ʦʭʦʧʠʪʠ ʪʝʩʪʦʤ 

ʷʢʦʤʦʛʘ ʙʽʣʴʰʝ ʤʘʪʝʨʽʘʣʫ, ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʩʣʘʙʢʦʾ ʢʦʨʝʣʷʮʽʾ 

ʤʽʞ ʚʽʜʧʦʚʽʜʷʤʠ ʥʘ ʮʽ ʟʘʚʜʘʥʥʷ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʜʦʩʪʘʪ-

ʥʴʦ ʚʠʩʦʢʦʾ ʤʽʥʣʠʚʦʩʪʽ ʪʝʩʪʦʚʠʭ ʦʮʽʥʦʢ. 

ɸʣʝ ʟʙʽʣʴʰʝʥʥʷ ʜʠʩʧʝʨʩʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ ʭʦʯʘ ʡ ʙʘ-

ʞʘʥʝ, ʚʩʝ ʞ ʥʝ ʻ ʩʘʤʝ ʧʦ ʩʦʙʽ ʧʦʢʘʟʥʠʢʦʤ ʷʢʦʩʪʽ ʪʝʩʪʫ. ʇʝʨʰ ʟʘ ʚʩʝ, 

ʪʝʩʪ ʤʘʻ ʙʫʪʠ ʚʘʣʽʜʥʠʤ ʪʘ ʥʘʜʽʡʥʠʤ, ʽ ʰʪʫʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʜʠʩʧʝʨʩʽʾ 

ʪʝʩʪʦʚʠʭ ʦʮʽʥʦʢ ʥʝ ʧʦʚʠʥʥʝ ʧʦʛʽʨʰʫʚʘʪʠ ʮʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʌʫʥ-

ʜʘʤʝʥʪʘʣʴʥʽ ʧʦʥʷʪʪʷ ʚʘʣʽʜʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʨʦʟʛʣʷ-

ʥʝʤʦ ʧʽʟʥʽʰʝ.  
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σȢ ˜˝˛ˣ˒˞ ˗˛˚˞˟˝ˠ˫ˏˍ˚˚ˬ ˟˒˞˟ˠ 

ʇʨʠʨʦʜʘ ʦʩʚʽʪʥʴʦʛʦ, ʷʢ ʽ ʙʫʜʴ-ʷʢʦʛʦ ʽʥʰʦʛʦ ʧʩʠʭʦʤʝʪʨʠʯʥʦ-

ʛʦ ʚʠʤʽʨʶʚʘʥʥʷ, ʟʫʤʦʚʣʶʻ ʧʝʚʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʥʘʪʠ ʨʦʟʨʦʙʥʠʢʘʤ ʪʝʩʪʫ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʤʽʨʶʚʘʥʥʷ ʙʫʣʦ ʷʢʽ-

ʩʥʠʤ.  

ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ ʧʨʦʮʝʩʫ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʝʩ-

ʪʫ: 

1. ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʚʠʤʽʨʶʚʘʥʥʷ. 

2. ɺʠʟʥʘʯʝʥʥʷ ʧʦʚʝʜʽʥʢʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ 

ʚʠʤʽʨʶʚʘʥʫ ʷʢʽʩʪʴ ï ʨʠʩʫ ʘʙʦ ʢʦʥʩʪʨʫʢʪ, ʚʠʙʽʨʢʘ ʟʤʽʩʪʫ 

ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ. 

3. ʇʽʜʛʦʪʦʚʢʘ ʩʧʝʮʠʬʽʢʘʮʽʡ ʪʝʩʪʫ. ʉʧʝʮʠʬʽʢʘʮʽʷ ʪʝʩʪʫ ʧʦ-

ʚʠʥʥʘ ʤʽʩʪʠʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʦʧʦʨʮʽʾ ʟʘʚʜʘʥʴ, ʷʢʽ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʚʠʟʥʘʯʝʥʽ ʥʘ ʧʦʧʝʨʝʜʥʴʦʤʫ ʝʪʘʧʽ ʧʦʚʝʜʽʥ-

ʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

4. ʉʪʚʦʨʝʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʤʥʦʞʠʥʠ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ.  

5. ʈʝʮʝʥʟʫʚʘʥʥʷ ʟʘʚʜʘʥʴ, ʾʭ ʢʦʨʠʛʫʚʘʥʥʷ, ʷʢʱʦ ʥʝʦʙʭʽʜʥʦ. 

6. ʇʨʦʚʝʜʝʥʥʷ ʧʦʧʝʨʝʜʥʴʦʾ ʘʧʨʦʙʘʮʽʾ ʟʘʚʜʘʥʴ. 

7. ɸʧʨʦʙʘʮʽʷ ʟʘʚʜʘʥʴ ʥʘ ʟʥʘʯʥʽʡ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʡ ʚʠʙʽʨʮʽ ʟ 

ʮʽʣʴʦʚʦʾ ʧʦʧʫʣʷʮʽʾ ʦʩʽʙ. 

8. ɺʠʟʥʘʯʝʥʥʷ ʟʘ ʜʘʥʠʤʠ ʘʧʨʦʙʘʮʽʾ ʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʝʪʘʧʫ ʩʪʘ-

ʪʠʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ, ʚʽʜʙʽʨ ʜʦ ʪʝʩ-

ʪʫ ʟʘʚʜʘʥʴ ʟ ʟʘʜʦʚʽʣʴʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

9. ɼʦʩʣʽʜʞʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʚʘʣʽʜʥʦʩʪʽ ʜʣʷ ʢʽʥʮʝʚʦʛʦ ʥʘʙʦ-

ʨʫ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ. 

10. ʈʦʟʨʦʙʢʘ ʽʥʩʪʨʫʢʮʽʾ ʜʣʷ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ (ʧʨʦʮʝʩʫ 

ʧʨʝʜôʷʚʣʝʥʥʷ) ʪʝʩʪʫ, ʚʠʟʥʘʯʝʥʥʷ ʰʢʘʣʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʽʥ-

ʪʝʨʧʨʝʪʘʮʽʷ ʦʢʨʝʤʠʭ ʧʦʣʦʞʝʥʴ ʝʢʟʘʤʝʥʦʚʘʥʠʭ ʥʘ ʰʢʘʣʽ, 

ʚʠʟʥʘʯʝʥʥʷ ʥʦʨʤ, ʧʦʨʦʛʦʚʠʭ ʦʮʽʥʦʢ ʪʦʱʦ. 

ʇʝʨʝʣʽʯʝʥʽ ʝʪʘʧʠ ʩʢʣʘʜʘʶʪʴ ʤʽʥʽʤʘʣʴʥʠʡ ʥʘʙʽʨ ʜʽʡ, ʷʢʽ ʤʦ-

ʞʫʪʴ ʟʘ ʧʦʪʨʝʙʠ ʧʦʚʪʦʨʶʚʘʪʠʩʷ ʪʘ ʤʽʩʪʠʪʠ ʜʦʜʘʪʢʦʚʽ ʜʽʾ. ʋ ʮʽʡ 

ʛʣʘʚʽ ʨʦʟʛʣʷʥʝʤʦ ʧʝʨʰʽ ʰʽʩʪʴ ʝʪʘʧʽʚ, ʟʤʽʩʪʫ ʨʝʰʪʠ ʯʦʪʠʨʴʦʭ ʧʨʠʩ-

ʚʷʯʝʥʽ ʥʘʩʪʫʧʥʽ ʛʣʘʚʠ. 
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1. ɺʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʚʠʤʽʨʶʚʘʥʥʷ. ɹʝʟ ʧʝʨʝʙʽʣʴʰʝʥʥʷ ʤʦ-

ʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʙʝʟ ʧʨʘʚʠʣʴʥʦʛʦ ʧʦʟʠʮʽʶʚʘʥʥʷ ʤʝʪʠ ʚʠʤʽ-

ʨʶʚʘʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʧʨʠʨʝʯʝʥʝ ʥʘ ʥʝʚʜʘʯʫ. ɿʘʛʘʣʴʥʦʶ ʤʝʪʦʶ ʫʩʽʭ 

ʚʠʤʽʨʶʚʘʥʴ ʻ ʧʨʠʡʥʷʪʪʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʨʽʰʝʥʴ. ʇʨʠʢʣʘʜʘʤʠ ʨʽʰʝʥʴ 

ʻ: ʨʽʰʝʥʥʷ ʧʨʦ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ʟʤʽʩʪʫ ʪʘ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ (ʜʽʘʛ-

ʥʦʩʪʠʯʥʝ ʚʠʤʽʨʶʚʘʥʥʷ), ʨʽʰʝʥʥʷ ʧʨʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʨʽʚʥʷ ʥʘʚʯʘʣʴ-

ʥʠʭ ʜʦʩʷʛʥʝʥʴ ʫʯʥʷ ʟ ʧʝʚʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʟʘʜʘʥʠʤ ʢʨʠʪʝʨʽʷʤ (ʪʝʩʪʫ-

ʚʘʥʥʷ ʨʽʚʥʷ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ), ʨʽʰʝʥʥʷ ʧʨʦ ʧʨʠʡʦʤ ʚʩʪʫʧʥʠ-

ʢʘ ʜʦ ɺʅɿ ʯʠ ʚʽʜʥʝʩʝʥʥʷ ʩʪʫʜʝʥʪʘ ʜʦ ʦʜʥʽʻʾ ʟ ʥʘʚʯʘʣʴʥʠʭ ʛʨʫʧ (ʚʽ-

ʜʙʽʨʢʦʚʝ ʪʝʩʪʫʚʘʥʥʷ), ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʙʦʨʫ ʦʩʦʙʦʶ ʤʘʡʙʫʪ-

ʥʴʦʾ ʧʨʦʬʝʩʽʾ (ʧʨʦʬʝʩʽʡʥʘ ʦʨʽʻʥʪʘʮʽʷ), ʨʽʰʝʥʥʷ ʱʦʜʦ ʧʨʠʡʦʤʫ ʦʩʦ-

ʙʠ ʥʘ ʚʘʢʘʥʪʥʫ ʧʦʩʘʜʫ (ʧʨʦʬʝʩʽʡʥʠʡ ʚʽʜʙʽʨ). 

ɺ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʯʘʩʪʦ ʧʨʘʢʪʠʢʫʶʪʴʩʷ ʪʝʩʪʠ ʧʦʪʦʯʥʦ-

ʛʦ ʯʠ ʧʽʜʩʫʤʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʪʘ ʜʽʘʛʥʦʩʪʠʯʥʽ ʪʝʩʪʠ. ɿʘʟʚʠʯʘʡ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʧʦʜʽʙʥʠʭ ʪʝʩʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʩʢʦʨʦʯʝʥʦʶ ʧʨʦ-

ʮʝʜʫʨʦʶ, ʚʠʢʣʘʜʘʯʽ ʨʦʟʨʦʙʣʷʶʪʴ ʪʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ, ʧʦʢʣʘʜʘʶʯʠʩʴ 

ʧʝʨʝʚʘʞʥʦ ʥʘ ʚʣʘʩʥʠʡ ʜʦʩʚʽʜ ʪʘ ʽʥʪʫʾʮʽʶ. ʊʘʢʽ ʪʝʩʪʠ ʥʝ ʧʨʝʪʝʥʜʫ-

ʶʪʴ ʥʘ ʨʦʣʴ ʩʧʨʘʚʞʥʴʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʭʦʯʘ ʙ ʪʦʤʫ, ʱʦ ʜʣʷ ʥʠʭ ʥʝ 

ʟôʷʩʦʚʫʶʪʴʩʷ ʥʝʦʙʭʽʜʥʽ ʧʩʠʭʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʣʷʭʦʤ 

ʘʧʨʦʙʘʮʽʾ ʥʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʚʠʙʽʨʢʘʭ ʩʫʙôʻʢʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ. ʎʝ 

ʥʝ ʦʟʥʘʯʘʻ, ʱʦ ʮʽ ʪʝʩʪʠ ʥʝ ʢʦʨʠʩʥʽ, ʷʢʱʦ ʚʦʥʠ ʛʘʨʤʦʥʽʡʥʦ ʚʧʠʩʘʥʽ 

ʫ ʮʽʣʽʩʥʫ ʩʠʩʪʝʤʫ ʦʮʽʥʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʫʯʥʽʚ ʯʠ ʩʪʫ-

ʜʝʥʪʽʚ. ʏʘʩʦʤ, ʱʦʙ ʧʽʜʢʨʝʩʣʠʪʠ ʚʽʜʤʽʥʥʽʩʪʴ ʮʠʭ ʪʝʩʪʽʚ ʚʽʜ ʧʝʜʘʛʦ-

ʛʽʯʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ, ʾʭ ʥʘʟʠʚʘʶʪʴ ʢʦʥʪʨʦʣʴʥʠʤʠ ʨʦʙʦʪʘʤʠ (ʽʩʧʠ-

ʪʘʤʠ, ʟʘʚʜʘʥʥʷʤʠ) ʫ ʪʝʩʪʦʚʽʡ ʬʦʨʤʽ. 

ʅʘ ʨʦʣʴ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘʟʚʠʯʘʡ ʤʦʞʫʪʴ ʧʨʝʪʝʥʜʫʚʘʪʠ ʧʨʦ-

ʛʨʘʤʠ ʪʝʩʪʫʚʘʥʥʷ ʫ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʯʠ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʘʭ. 

ʇʨʠʢʣʘʜʦʤ ʪʘʢʦʾ ʧʨʦʛʨʘʤʠ ʻ ʟʦʚʥʽʰʥʻ ʥʝʟʘʣʝʞʥʝ ʦʮʽʥʶʚʘʥʥʷ ʚʠ-

ʧʫʩʢʥʠʢʽʚ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʰʢʽʣ ʚ ʋʢʨʘʾʥʽ. ʉʪʘʥʦʚʣʝʥʥʷ ɿʅʆ ʩʫ-

ʧʨʦʚʦʜʞʫʚʘʣʦʩʴ ʧʝʚʥʠʤʠ ʚʽʜʭʠʣʝʥʥʷʤʠ ʚʽʜ ʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʮʝʜʫʨ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʝʩʪʫ, ʧʦʚôʷʟʘʥʠʤʠ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʦʩʚʽʪʥʴʦʾ ʧʦ-

ʣʽʪʠʢʠ ʢʝʨʽʚʥʠʭ ʦʩʚʽʪʷʥʩʴʢʠʭ ʦʨʛʘʥʽʚ ʪʘ, ʯʘʩʪʦ, ʙʨʘʢʦʤ ʢʦʰʪʽʚ. 

ɿʦʢʨʝʤʘ, ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʯʘʩʫ ʪʝʩʪʠ ɿʅʆ ʧʨʦʚʦʜʠʣʠʩʷ ʟ ʧʦʜʚʽʡ-

ʥʦʶ ʤʝʪʦʶ: ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʚʠʧʫʩʢʥʠʢʽʚ ʟ 

ʦʢʨʝʤʠʭ ʰʢʽʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ ʪʘ ʜʣʷ ʚʽʜʙʦʨʫ ʜʦ ɺʅɿ. ʆʯʝʚʠʜʥʦ, ʱʦ 

ʽ ʪʘ, ʽ ʽʥʰʘ ʤʝʪʘ ʤʘʶʪʴ ʩʚʦʶ ʩʧʝʮʠʬʽʢʫ ʽ ʚʠʤʽʨʶʚʘʥʥʷ ʜʣʷ ʜʦʩʷʛ-

ʥʝʥʥʷ ʢʦʞʥʦʾ ʟ ʥʠʭ ʤʘʻ ʙʫʪʠ, ʚʟʘʛʘʣʽ ʢʘʞʫʯʠ, ʨʽʟʥʠʤ. ʇʨʠ ʦʮʽʥʶ-

ʚʘʥʥʽ ʨʽʚʥʷ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʟ ʧʝʚʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʛʦʣʦʚʥʫ 
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ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʟôʷʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʥʘʥʴ ʪʘ ʫʤʽʥʴ ʫʯʥʽʚ ʧʨʦ-

ʛʨʘʤʽ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ. ɯʥʰʘ ʩʧʨʘʚʘ ï ʚʽʜʙʽʨ ʜʣʷ ʥʘʚʯʘʥʥʷ ʫ ɺʅɿ. 

ʊʫʪ ʥʘ ʧʝʨʰʠʡ ʧʣʘʥ ʚʠʭʦʜʷʪʴ ʟʘʛʘʣʴʥʽ ʥʘʚʯʘʣʴʥʽ ʢʦʤʧʝʪʝʥʮʽʾ, ʟʜʘ-

ʪʥʽʩʪʴ ʫʯʥʷ ʜʦ ʥʘʚʯʘʥʥʷ ʟʘ ʪʠʤ ʯʠ ʽʥʰʠʤ ʧʨʦʬʝʩʽʡʥʠʤ ʥʘʧʨʷʤʢʦʤ. 

ʊʦʤʫ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʽʜʙʦʨʫ ʙʘʞʘʥʦ ʧʦʻʜʥʫʚʘʪʠ ʢʽʣʴʢʘ ʧʨʝʜ-

ʤʝʪʥʠʭ ʪʝʩʪʽʚ ʟ ʪʝʩʪʦʤ ʟʘʛʘʣʴʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʽ, 

ʤʦʞʣʠʚʦ, ʜʦʜʘʪʢʦʚʠʤʠ ʢʨʠʪʝʨʽʷʤʠ, ʪʘʢʠʤʠ, ʷʢ ʩʝʨʝʜʥʽʡ ʙʘʣ ʘʪʝʩ-

ʪʘʪʘ ʚʠʧʫʩʢʥʠʢʘ ʰʢʦʣʠ. ʋ ʉʐɸ, ʜʝ ʪʝʩʪʫʚʘʥʥʷ ʜʫʞʝ ʧʦʰʠʨʝʥʝ, 

ʙʽʣʴʰʽʩʪʴ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʚʠʤʘʛʘʶʪʴ ʚʽʜ ʚʩʪʫʧʥʠʢʽʚ ʧʨʦʭʦʜʞʝʥʥʷ 

ʪʝʩʪʫ SAT I, ʷʢʠʡ ʻ ʪʝʩʪʦʤ ʥʘ ʟʜʽʙʥʽʩʪʴ ʜʦ ʥʘʚʯʘʥʥʷ, ʘ ʪʘʢʦʞ, ʟʘ 

ʚʠʙʦʨʦʤ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʪʠʭ ʯʠ ʽʥʰʠʭ ʧʨʝʜʤʝʪʥʠʭ ʪʝʩʪʽʚ, ʷʢʽ 

ʦʙôʻʜʥʘʥʽ ʧʽʜ ʟʘʛʘʣʴʥʦʶ ʥʘʟʚʦʶ SAT Iɯ. 

ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʨʽʰʝʥʴ, ʷʢʝ ʧʦʚʠʥʝʥ ʧʨʠʡʥʷʪʠ ʨʦʟʨʦʙʥʠʢ 

ʪʝʩʪʫ, ʽ ʷʢʝ ʩʠʣʴʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʝʪʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʻ ʨʽʰʝʥʥʷ ʧʨʦ 

ʪʝ, ʯʠ ʧʦʚʠʥʝʥ ʪʝʩʪ ʙʫʪʠ ʢʨʠʪʝʨʽʘʣʴʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʤ, ʯʠ ʥʦʨʤʦ-

ʦʨʽʻʥʪʦʚʘʥʠʤ. ʊʝʩʪʠ ʥʘ ʧʨʦʬʝʩʽʡʥʫ ʧʨʠʜʘʪʥʽʩʪʴ, ʦʯʝʚʠʜʥʦ, ʧʦʚʠʥ-

ʥʽ ʙʫʪʠ ʢʨʠʪʝʨʽʘʣʴʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʤʠ. ʊʝʩʪʠ ʟʜʽʙʥʦʩʪʝʡ ʤʦʞʫʪʴ 

ʙʫʪʠ ʥʦʨʤʦ-ʦʨʽʻʥʪʦʚʘʥʠʤʠ. ɼʣʷ ʦʩʪʘʥʥʽʭ ʚʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ 

ʧʦʪʨʽʙʥʫ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʪʝʩʪʫ ʰʣʷʭʦʤ ʚʢʣʶʯʝʥʥʷ ʜʦ ʥʴʦʛʦ 

ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʚʜʘʥʴ ʩʝʨʝʜʥʴʦʾ ʩʢʣʘʜʥʦʩʪʽ. 

2. ɺʠʟʥʘʯʝʥʥʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʧʦʚʝʜʽʥʢʦʚʠʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ. ʌʘʭʽʚʮʽ ʦʜʥʦʩʪʘʡʥʦ ʚʢʘʟʫʶʪʴ ʥʘ ʥʝʬʦʨʤʘʣʴʥʽʩʪʴ ʮʴʦʛʦ 

ʝʪʘʧʫ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʝʩʪʫ. ɺʽʥ ʚʠʤʘʛʘʻ ʚʽʜ ʨʦʟʨʦʙʥʠʢʘ ʟʥʘʯʥʦʛʦ 

ʜʦʩʚʽʜʫ ʪʘ ʽʥʪʫʾʮʽʾ. ʈʘʟʦʤ ʟ ʪʠʤ, ʽʩʥʫʻ ʨʷʜ ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ ʦʧ-

ʪʠʤʘʣʴʥʠʭ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʚʝʜʽʥʢʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʙôʻʢʪʽʚ 

ʚʠʤʽʨʶʚʘʥʥʷ (ʦʧʝʨʘʮʽʦʥʘʣʽʟʘʮʽʾ ʢʦʥʩʪʨʫʢʪʫ), ʟ  ʷʢʠʭ ʪʦʡ ʯʠ ʽʥʰʠʡ 

ʤʝʪʦʜ ʤʦʞʝ ʧʽʜʭʦʜʠʪʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʷʢʘ ʨʠʩʘ ʯʠ ʢʦʥʩʪʨʫʢʪ 

ʚʠʤʽʨʶʻʪʴʩʷ. ʂʨʦʢʝʨ ʪʘ ɸʣʛʽʥʘ [6] ʥʘʚʦʜʷʪʴ ʥʘʩʪʫʧʥʠʡ ʧʝʨʝʣʽʢ 

ʪʘʢʠʭ ʤʝʪʦʜʽʚ. 

1. ɸʥʘʣʽʟ ʟʤʽʩʪʫ (ʢʦʥʪʝʥʪ-ʘʥʘʣʽʟ). ʋ ʩʫʪʦ ʧʩʠʭʦʣʦʛʽʯʥʦʤʫ 

ʪʝʩʪʫʚʘʥʥʽ, ʷʢʝ, ʧʨʦʪʝ, ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ ʟʥʘʯʥʠʡ ʽʥʪʝʨʝʩ ʽ ʫ ʦʩʚʽʪ-

ʥʴʦʤʫ ʘʩʧʝʢʪʽ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʨʦʷʚʽʚ ʚʠʤʽʨʶʚʘʥʦʛʦ 

ʢʦʥʩʪʨʫʢʪʫ ʤʦʞʫʪʴ ʘʥʘʣʽʟʫʚʘʪʠʩʷ ʪʝʢʩʪʠ ʫʯʥʽʚ (ʪʚʦʨʠ, ʝʩʝ) ʥʘ ʟʘ-

ʜʘʥʫ ʪʝʤʫ. ʎʝʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʢʦʥʩʪʨʫ-

ʶʚʘʥʥʷ ʧʦʧʫʣʷʨʥʠʭ ʦʧʠʪʫʚʘʣʴʥʠʢʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʚʠʤʽʨʶʚʘʥ-

ʥʷ ʟʜʘʪʥʦʩʪʽ ʜʽʪʝʡ ʜʦ ʩʘʤʦʢʦʥʮʝʧʪʫʘʣʽʟʘʮʽʾ, ʗ-ʢʦʥʮʝʧʮʽʾ, ʩʘʤʦʦʮʽʥ-

ʢʠ. 
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2. ʆʛʣʷʜ ʜʦʩʣʽʜʞʝʥʴ. ʈʦʟʨʦʙʥʠʢ ʪʝʩʪʫ ʧʦʚʠʥʝʥ ʙʫʪʠ ʦʙʽʟʥʘ-

ʥʠʤ ʟ ʥʘʫʢʦʚʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʨʘʥʽʰʝ ʨʽʟʥʠʤʠ ʬʘʭʽ-

ʚʮʷʤʠ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʩʪʨʫʢʪʫ, ʷʢʠʡ ʚʠʤʽʨʶʻʪʴʩʷ. ʎʽ ʨʝʟʫʣʴ-

ʪʘʪʠ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʙʦ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʫ ʪʽʡ ʤʽʨʽ, ʫ ʷʢʽʡ 

ʨʦʟʨʦʙʥʠʢ ʚʚʘʞʘʻ ʟʘ ʜʦʮʽʣʴʥʝ. 

3. ʂʨʠʪʠʯʥʽ ʩʠʪʫʘʮʽʾ. ʂʦʥʩʪʨʫʢʪ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʟʘʟʚʠʯʘʡ ʫ 

ʚʠʛʣʷʜʽ ʢʦʥʪʠʥʫʫʤʘ ʥʘ ʧʨʷʤʽʡ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʚʘʞʣʠʚʦ ʟʥʘʡʪʠ ʝʢʩ-

ʪʨʝʤʘʣʴʥʽ ʪʦʯʢʠ ʮʴʦʛʦ ʢʦʥʪʠʥʫʫʤʫ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ ʩʣʫʞʙʦʚʮʽʚ ʨʦʟʨʦʙʥʠʢ ʪʝʩʪʫ ʤʦʞʝ ʟʘʧʨʦʧʦʥʫ-

ʚʘʪʠ ʢʝʨʽʚʥʠʢʘʤ ʦʧʠʩʘʪʠ ʩʠʪʫʘʮʽʾ, ʫ ʷʢʠʭ ʾʭ ʧʽʜʣʝʛʣʽ ʧʨʘʮʶʚʘʣʠ ʟ 

ʥʘʡʙʽʣʴʰʦʶ (ʯʠ ʥʘʡʤʝʥʰʦʶ) ʝʬʝʢʪʠʚʥʽʩʪʶ. 

4. ʇʨʷʤʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʨʦʟʨʦʙʥʠʢ ʦʨʛʘ-

ʥʽʟʦʚʫʻ ʦʩʦʙʠʩʪʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʦʚʝʜʽʥʢʦʶ ʩʫʙôʻʢʪʽʚ ʚʠʤʽʨʶ-

ʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʝʩʪʫ ʥʘ ʦʮʽʥʶʚʘʥʥʷ ʩʪʨʝʩʫ, ʚʠ-

ʢʣʠʢʘʥʦʛʦ ʨʦʙʦʪʦʶ ʚ ʥʝʙʝʟʧʝʯʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʨʦʟʨʦʙʥʠʢ ʤʦʞʝ ʩʘ-

ʤʦʩʪʽʡʥʦ ʬʽʢʩʫʚʘʪʠ ʨʽʚʝʥʴ ʩʪʨʝʩʫ ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʨʽʟʥʠʭ ʨʦʙʦʯʠʭ 

ʩʠʪʫʘʮʽʷʭ. ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ, ʷʢʽ ʩʘʤʝ ʩʠʪʫʘʮʽʾ 

ʧʦʚôʷʟʘʥʽ ʟ ʨʽʟʥʠʤʠ ʨʽʚʥʷʤʠ ʩʪʨʝʩʫ. 

5. ɽʢʩʧʝʨʪʥ ̔ʩʫʜʞʝʥʥʷ. ʈʦʟʨʦʙʥʠʢ ʤʦʞʝ ʟʚʝʨʥʫʪʠʩʷ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʜʦ ʝʢʩʧʝʨʪʽʚ ʟ ʜʘʥʦʾ ʦʙʣʘʩʪʽ. ɯʥʬʦʨʤʘʮʽʶ ʚʽʜ ʝʢʩʧʝʨʪʽʚ 

ʟʘʟʚʠʯʘʡ ʦʪʨʠʤʫʶʪʴ ʫ ʚʠʛʣʷʜʽ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʩʧʝʮʽʘʣʴʥʽ ʘʥʢʝʪʠ ʘʙʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʽʥʪʝʨʚôʶ. 

6. ʅʘʚʯʘʣʴʥʽ ʮʽʣʽ. ʎʝʡ ʤʝʪʦʜ ʩʪʘʥʦʚʠʪʴ ʦʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ 

ʜʣʷ ʨʦʟʨʦʙʥʠʢʽʚ ʪʝʩʪʽʚ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ. ʇʨʦʛʨʘʤʠ ʥʘʚʯʘʣʴ-

ʥʠʭ ʢʫʨʩʽʚ ʟʘʟʚʠʯʘʡ ʤʽʩʪʷʪʴ ʧʝʨʝʣʽʢ ʟʥʘʥʴ ʽ ʫʤʽʥʴ, ʷʢʽ ʧʦʚʠʥʥʽ ʧʨʦ-

ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʫʯʥʽ ʯʠ ʩʪʫʜʝʥʪʠ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʢʫʨʩʫ. ʋ ʚʠʱʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʧʝʨʝʣʽʢʠ ʟʥʘʥʴ ʪʘ ʫʤʽʥʴ, ʚʠʟʥʘʯʝʥʽ ʧʨʦʛʨʘʤʘ-

ʤʠ ʢʫʨʩʽʚ, ʧʦʚʠʥʥʽ ʫʟʛʦʜʞʫʚʘʪʠʩʷ ʟ ʧʝʨʝʣʽʢʦʤ ʢʦʤʧʝʪʝʥʮʽʡ, ʥʘʚʝ-

ʜʝʥʠʭ ʫ ʦʩʚʽʪʥʴʦ-ʢʚʘʣʽʬʽʢʘʮʽʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ (ʆʂʍ) ʜʘʥʦʾ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ. ʊʽ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʦʚʠʥʥʽ ʚʧʠʩʫʚʘʪʠʩʷ ʫ ʥʘʮʽʦʥʘʣʴʥʽ 

ʨʘʤʢʠ ʢʚʘʣʽʬʽʢʘʮʽʡ ʪʘ ʙʽʣʴʰ ʰʠʨʦʢʽ ʨʘʤʢʠ, ʪʘʢʽ, ʷʢ ʨʘʤʢʘ ʢʚʘʣʽʬʽ-

ʢʘʮʽʡ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʧʨʦʩʪʦʨʫ ʚʠʱʦʾ ʦʩʚʽʪʠ. ʂʨʽʤ ʪʦʛʦ, ʆʂʍ ʩʧʝ-

ʮʽʘʣʴʥʦʩʪʽ ʷʢ ʯʘʩʪʠʥʘ ʩʪʘʥʜʘʨʪʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʜʣʷ ʜʘʥʦʾ ʩʧʝʮʽʘʣʴ-

ʥʦʩʪʽ ʤʽʩʪʠʪʴ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʘ ʚʢʘʟʫʻ ʥʘ ʧʝʚʥʽ ʧʦʚʝʜʽʥ-

ʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʽʙ ʩʪʦʩʦʚʥʦ ʚʠʟʥʘʯʝʥʠʭ ʟʥʘʥʴ ʪʘ ʫʤʽʥʴ: ʚʠ-

ʜʠ ʪʠʧʦʚʠʭ ʟʘʜʘʯ ʜʽʷʣʴʥʦʩʪʽ (ʧʨʦʬʝʩʽʡʥʘ, ʩʦʮʽʘʣʴʥʦ-ʚʠʨʦʙʥʠʯʘ, 

ʩʦʮʽʘʣʴʥʦ-ʧʦʙʫʪʦʚʘ), ʢʣʘʩʠ ʟʘʜʘʯ ʜʽʷʣʴʥʦʩʪʽ (ʩʪʝʨʝʦʪʠʧʥʘ, ʝʚʨʠʩ-

ʪʠʯʥʘ, ʜʽʘʛʥʦʩʪʠʯʥʘ), ʚʠʜʠ ʫʤʽʥʥʷ (ʧʨʝʜʤʝʪʥʦ-ʧʨʘʢʪʠʯʥʝ, ʧʨʝʜʤʝ-
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ʪʥʦ-ʨʦʟʫʤʦʚʝ, ʟʥʘʢʦʚʦ-ʧʨʘʢʪʠʯʥʝ, ʟʥʘʢʦʚʦ-ʨʦʟʫʤʦʚʝ), ʨʽʚʥʽ ʩʬʦʨ-

ʤʦʚʘʥʦʩʪʽ ʫʤʽʥʥʷ (ʟʜʘʪʥʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ ʜʽʶ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʤʘʪʝ-

ʨʽʘʣʴʥʽ ʥʦʩʽʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʥʝʾ; ʟʜʘʪʥʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ ʜʽʶ, ʩʧʠ-

ʨʘʶʯʠʩʴ ʥʘ ʧʦʩʪʽʡʥʠʡ ʨʦʟʫʤʦʚʠʡ ʢʦʥʪʨʦʣʴ ʙʝʟ ʜʦʧʦʤʦʛʠ ʤʘʪʝʨʽʘ-

ʣʴʥʠʭ ʥʦʩʽʾʚ ʽʥʬʦʨʤʘʮʽʾ; ʟʜʘʪʥʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ ʜʽʶ ʘʚʪʦʤʘʪʠʯʥʦ, ʥʘ 

ʨʽʚʥʽ ʥʘʚʠʯʢʠ). 

ɺ ʽʜʝʘʣʽ, ʨʦʟʨʦʙʢʘ ʧʝʨʝʣʽʢʫ ʟʥʘʥʴ ʪʘ ʫʤʽʥʴ ʟ ʜʘʥʦʛʦ ʥʘʚʯʘʣʴ-

ʥʦʛʦ ʢʫʨʩʫ ʧʦʚʠʥʥʘ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʦʜʥʦʯʘʩʥʦʶ ʨʦʟʨʦʙʢʦʶ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʟʘʩʦʙʽʚ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ʆʂʍ. ʆʩʥʦʚʥʽ ʜʽʘʛʥʦ-

ʩʪʠʯʥʽ ʟʘʩʦʙʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʢʣʘʜʦʚʦʶ ʦʩʚʽʪʥʴʦʛʦ ʩʪʘʥʜʘʨʪʫ. 

ɯʥʰʠʤʠ ʚʘʞʣʠʚʠʤʠ ʜʞʝʨʝʣʘʤʠ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʨʦʟʨʦʙʥʠʢʘ 

ʪʝʩʪʫ ʻ ʨʝʘʣʴʥʽ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʧʨʝʜôʷʚʣʷʣʠʩʷ ʫʯʥʷʤ (ʩʪʫ-

ʜʝʥʪʘʤ), ʘ ʪʘʢʦʞ ʜʘʥʽ ʧʨʦ ʨʽʚʥʽ ʟʘʩʚʦʻʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʟʥʘʥʴ ʪʘ 

ʫʤʽʥʴ ʢʦʥʢʨʝʪʥʠʤʠ ʦʩʦʙʘʤʠ (ʦʩʦʙʣʠʚʦ ʜʣʷ ʥʦʨʤʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʪʝʩʪʫʚʘʥʥʷ).  

ɺʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ, ʱʦ ʧʨʝʜʤʝʪʥʘ ʦʙʣʘʩʪʴ ʽ ʦʙʣʘʩʪʴ ʪʝʩʪʫ-

ʚʘʥʥʷ ʧʨʘʢʪʠʯʥʦ ʥʽʢʦʣʠ ʥʝ ʟʙʽʛʘʶʪʴʩʷ. ʊʝʩʪʫʚʘʥʥʷ ʷʢ ʬʦʨʤʘʣʽʟʦ-

ʚʘʥʘ ʧʨʦʮʝʜʫʨʘ ʥʘʢʣʘʜʘʻ ʨʷʜ ʦʙʤʝʞʝʥʴ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘ-

ʪʠ ʧʨʦʷʚʠ ʨʠʩʠ ʯʠ ʢʦʥʩʪʨʫʢʪʫ ʫ ʝʢʟʘʤʝʥʦʚʘʥʠʭ ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʫʤʦʚʘʭ ʪʘ ʩʠʪʫʘʮʽʷʭ. ɹʽʣʴʰʝ ʪʦʛʦ, ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʚʥʠʭ 

ʫʤʦʚ ʪʝʩʪʫʚʘʥʥʷ ʝʢʟʘʤʝʥʦʚʘʥʽ ʧʽʜ ʯʘʩ ʧʨʝʜôʷʚʣʝʥʥʷ ʪʝʩʪʫ ʩʪʘʚ-

ʣʷʪʴʩʷ ʫ ʦʜʥʘʢʦʚʫ ʜʣʷ ʚʩʽʭ ʩʠʪʫʘʮʽʶ. ɺʠʙʽʨ ʩʧʦʩʦʙʫ ʪʝʩʪʫʚʘʥʥʷ 

(ʥʘʧʨʠʢʣʘʜ, ʧʘʧʝʨʦʚʝ ʯʠ ʢʦʤʧôʶʪʝʨʥʝ) ʪʝʞ ʥʘʢʣʘʜʘʻ ʦʙʤʝʞʝʥʥʷ ʥʘ 

ʤʦʞʣʠʚʽ ʧʨʦʷʚʠ ʚʠʤʽʨʶʚʘʥʦʾ ʷʢʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʧʠʩʴʤʦʚʦʤʫ 

ʪʝʩʪʫʚʘʥʥʽ ʟ ʽʥʦʟʝʤʥʦʾ ʤʦʚʠ ʙʝʟ ʟʘʣʫʯʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʪʝʭʥʽʯʥʠʭ 

ʟʘʩʦʙʽʚ ʯʠ ʬʘʭʽʚʮʽʚ ï ʥʦʩʽʾʚ ʤʦʚʠ ʥʝʤʦʞʣʠʚʦ ʟʜʽʡʩʥʠʪʠ ʘʫʜʽʶʚʘʥ-

ʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʙʣʘʩʪʴ ʪʝʩʪʫʚʘʥʥʷ ʟʘʚʞʜʠ ʻ ʚʫʞʯʦʶ ʫ ʧʦʨʽʚ-

ʥʷʥʥʽ ʟ ʧʨʝʜʤʝʪʥʦʶ ʦʙʣʘʩʪʶ. ʇʨʦʮʝʩ ʚʠʟʥʘʯʝʥʥʷ ʦʙʣʘʩʪʽ ʪʝʩʪʫ-

ʚʘʥʥʷ ʥʘʟʠʚʘʶʪʴ ʚʠʙʽʨʢʦʶ ʟʤʽʩʪʫ (domain sampling). ʋ ʰʠʨʦʢʦʤʫ 

ʨʦʟʫʤʽʥʥʽ ʦʙʣʘʩʪʴ ʪʝʩʪʫʚʘʥʥʷ ʚʢʣʶʯʘʻ ʫ ʩʝʙʝ ʥʝʦʙʤʝʞʝʥʫ ʧʦʧʫʣʷ-

ʮʽʶ ʤʦʞʣʠʚʠʭ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ. ʋ ʙʽʣʴʰ ʚʫʟʴʢʦʤʫ ʨʦʟʫʤʽʥʥʽ ï ʮʝ 

ʥʘʙʽʨ ʩʧʝʮʠʬʽʢʘʮʽʡ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʢʦʥʩʪʨʫʶʚʘʪʠ 

ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ-ʷʢʫ ʢʽʣʴʢʽʩʪʴ ʧʘʨʘʣʝʣʴʥʠʭ (ʦʜʥʘʢʦʚʠʭ ʟʘ ʟʤʽʩʪʦ-

ʚʠʤʠ ʪʘ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ) ʬʦʨʤ ʪʝʩʪʫ. ʉʪʚʦʨʝʥʽ ʚ 

ʤʝʞʘʭ ʦʜʥʽʻʾ ʩʧʝʮʠʬʽʢʘʮʽʾ ʟʘʚʜʘʥʥʷ ʚʚʘʞʘʶʪʴʩʷ ʝʢʚʽʚʘʣʝʥʪʥʠʤʠ ʽ 

ʤʦʞʫʪʴ ʟʘʤʽʥʷʪʠ ʦʜʥʝ ʦʜʥʦʛʦ. ʉʧʝʮʠʬʽʢʘʮʽʾ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʤʦ-

ʞʫʪʴ ʚʢʣʶʯʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʟʤʽʩʪ ʟʘʚʜʘʥʴ, ʦʧʠʩʘʥʥʷ ʧʨʦʙʣʝʤ-
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ʥʠʭ ʩʠʪʫʘʮʽʡ ʯʠ ʩʪʠʤʫʣʽʚ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʠʩʪʨʘʢʪʦʨʽʚ ʜʣʷ ʟʘʚʜʘʥʴ ʤʥʦʞʠʥʥʦʛʦ ʚʠʙʦʨʫ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʚʘʞʣʠʚʽʩʪʴ ʮʴʦʛʦ ʧʦʥʷʪʪʷ ʥʘʚʝʜʝʤʦ ʧʦʚʥʽʩʪʶ 

ʧʨʠʢʣʘʜ ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ ʟ ʢʥʠʛʠ ʂʨʦʢʝʨ ʪʘ ɸʣʛʽʥʠ 

[6 , ʩ. 110]. ʋ ʮʴʦʤʫ ʧʨʠʢʣʘʜʽ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʝʩʪʫ 

ʟ ʙʘʟʦʚʦʛʦ ʨʽʚʥʷ ʤʘʪʝʤʘʪʠʢʠ (ʪʘʙʣʠʮʷ 3.1). 

 
ʊʘʙʣʠʮʷ 3.1. ʉʧʝʮʠʬʽʢʘʮʽʷ ʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ ʟ ʤʘʪʝʤʘʪʠʢʠ 

ʆʟʥʘʢʠ ʩʪʠʤʫʣʫ ʆʟʥʘʢʠ ʚʽʜʧʦʚʽʜʽ 

1. ɿʘʚʜʘʥʥʷ ʧʦʚʠʥʥʝ ʧʨʦʧʦʥʫʚʘʪʠ 

ʧʦʤʥʦʞʠʪʠ ʜʚʘ ʜʝʩʷʪʢʦʚʽ ʯʠʩʣʘ, 

ʜʨʦʙʦʚʽ ʽ/ʘʙʦ ʟʤʽʰʘʥʽ. 

2. ɿʘʚʜʘʥʥʷ ʧʦʚʠʥʥʝ ʙʫʪʠ ʩʬʦʨʤʫ-

ʣʴʦʚʘʥʠʤ ʘʙʦ ʫ ʚʠʛʣʷʜʽ ʪʝʢʩʪʫ, ʘʙʦ 

ʫ ʚʠʛʣʷʜʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʨʷʜʢʫ 

ʯʠʩʝʣ. ʗʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʨʷʜʦʢ, ʪʘ ʽʥʩʪʨʫʢ-

ʮʽʷ ʤʦʞʝ ʤʘʪʠ ʚʠʛʣʷʜ çʇʦʤʥʦʞʪʝè 

ʘʙʦ çɿʥʘʡʜʽʪʴ ʜʦʙʫʪʦʢè. 

3. ʆʜʠʥ ʽʟ ʤʥʦʞʥʠʢʽʚ ʧʦʚʠʥʝʥ ʤʽʩ-

ʪʠʪʠ ʪʨʠ ʮʠʬʨʠ, ʚʽʜʤʽʥʥʽ ʚʽʜ ʥʫʣʷ; 

ʽʥʰʠʡ ʤʥʦʞʥʠʢ ʧʦʚʠʥʝʥ ʪʘʢʦʞ 

ʤʽʩʪʠʪʠ ʪʨʠ ʮʠʬʨʠ, ʜʚʽ ʟ ʷʢʠʭ ʧʦ-

ʚʠʥʥʽ ʙʫʪʠ ʙʽʣʴʰʠʤʠ ʚʽʜ ʧôʷʪʽʨʢʠ. 

4. ʂʦʞʝʥ ʤʥʦʞʥʠʢ ʧʦʚʠʥʝʥ ʤʘʪʠ 

ʧʨʠʥʘʡʤʥʽ ʦʜʠʥ ʜʝʩʷʪʢʦʚʠʡ ʟʥʘʢ 

ʧʽʩʣʷ ʢʦʤʠ. 

5. ɼʦʙʫʪʦʢ ʧʦʚʠʥʝʥ ʤʽʩʪʠʪʠ ʥʝ 

ʙʽʣʴʰʝ ʯʦʪʠʨʴʦʭ ʜʝʩʷʪʢʦʚʠʭ ʟʥʘʢʽʚ 

ʧʽʩʣʷ ʢʦʤʠ. 

6. ʈʦʟʚôʷʟʘʥʥʷ ʧʦʚʠʥʥʝ ʤʽʩʪʠʪʠ 

ʧʝʨʝʥʝʩʝʥʥʷ ʢʦʤʠ ʱʦʥʘʡʤʝʥʰʝ ʥʘ 

ʜʚʽ ʮʠʬʨʠ. 

7. ʇʨʠ ʚʠʙʦʨʽ ʤʥʦʞʥʠʢʽʚ ʞʦʜʥʘ 

ʮʠʬʨʘ ʥʝ ʧʦʚʠʥʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘ-

ʪʠʩʷ ʙʽʣʴʰʝ ʜʚʦʭ ʨʘʟʽʚ. 

 

1. ʌʦʨʤʘʪ: ʫʩʽ ʯʠʩʣʦʚʽ ʚʘʨʽʘʥʪʠ 

ʚʽʜʧʦʚʽʜʝʡ ʧʦʚʠʥʥʽ ʤʘʪʠ ʚʠʛʣʷʜ 

ʜʝʩʷʪʢʦʚʠʭ ʜʨʦʙʽʚ ʽ ʨʦʟʪʘʰʦʚʘʥʽ ʫ 

ʧʦʨʷʜʢʫ ʟʨʦʩʪʘʥʥʷ ʘʙʦ ʩʧʘʜʘʥʥʷ 

ʯʠʩʝʣ ʫ ʤʽʩʮʽ ʚʽʜʧʦʚʽʜʽ. 

2. ɿʘʚʜʘʥʥʷ ʧʦʚʠʥʥʝ ʤʽʩʪʠʪʠ ʯʦʪʠ-

ʨʠ ʚʘʨʽʘʥʪʠ ʚʽʜʧʦʚʽʜʽ: 

ʘ) ʧʨʘʚʠʣʴʥʘ ʚʽʜʧʦʚʽʜʴ; 

ʙ) ʥʝʧʨʘʚʠʣʴʥʘ ʚʽʜʧʦʚʽʜʴ, ʷʢʘ ʚʽʜʦ-

ʙʨʘʞʘʻ ʧʦʤʠʣʢʫ ʫ ʧʝʨʝʛʨʫʧʫʚʘʥʥʽ 

ʮʠʬʨ ʧʽʩʣʷ ʢʦʤʠ ʫ ʨʝʟʫʣʴʪʘʪʽ ʤʥʦ-

ʞʝʥʥʷ; 

ʚ) ʥʝʧʨʘʚʠʣʴʥʘ ʚʽʜʧʦʚʽʜʴ, ʷʢʘ ʚʽʜʦ-

ʙʨʘʞʘʻ ʧʦʤʠʣʢʫ ʚ ʮʠʬʨʘʭ ʫ ʨʝʟʫʣʴ-

ʪʘʪʽ ʤʥʦʞʝʥʥʷ; 

ʛ) ʥʝʧʨʘʚʠʣʴʥʘ ʚʽʜʧʦʚʽʜʴ, ʷʢʘ ʚʽʜʦ-

ʙʨʘʞʘʻ ʘʙʦ ʧʨʦʧʫʱʝʥʥʷ ʢʦʤʠ ʫ 

ʜʝʩʷʪʢʦʚʦʤʫ ʜʨʦʙʽ, ʘʙʦ ʧʦʤʠʣʢʫ ʫ 

ʨʦʟʪʘʰʫʚʘʥʥʽ ʢʦʤʠ ʫ ʜʝʩʷʪʢʦʚʦʤʫ 

ʜʨʦʙʽ. 

3. ɯʥʰʘ ʤʦʞʣʠʚʘ ʚʽʜʧʦʚʽʜʴ ï çɾʦʜ-

ʥʝ ʟ ʧʝʨʝʣʽʯʝʥʦʛʦè ʥʝ ʤʦʞʝ ʟʘʤʽʥʷ-

ʪʠ ʚʘʨʽʘʥʪʠ ʘ)-ʚ). ʎʝʡ ʚʠʙʽʨ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʣʠʰʝ ʟʘʤʽʩʪʴ 

ʯʝʪʚʝʨʪʦʛʦ ʚʘʨʽʘʥʪʫ. 
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ʑʝ ʙʽʣʴʰ ʩʪʨʫʢʪʫʨʦʚʘʥʫ ʩʧʝʮʠʬʽʢʘʮʽʶ ʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ 

ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʘʣʛʦʨʠʪʤ ʧʦʙʫʜʦʚʠ ʟʘʚʜʘʥʥʷ 

ʘʙʦ ʬʘʩʝʪ ʟʘʚʜʘʥʴ. ɸʣʛʦʨʠʪʤ ʦʩʦʙʣʠʚʦ ʜʦʙʨʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʟʘ-

ʚʜʘʥʴ ʫ ʚʠʛʣʷʜʽ ʬʦʨʤʫʣ. ʇʨʠʢʣʘʜʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʻ 

ʦʜʠʥ ʽʟ ʚʠʜʽʚ ʟʘʚʜʘʥʴ ʤʦʜʫʣʷ ʪʝʩʪʫʚʘʥʥʷ ʫ ʧʦʧʫʣʷʨʥʽʡ ʽʥʪʝʨʥʝʪ- 

ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ Moodle. ʌʘʩʝʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʣʷ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʟ ʚʝʨʙʘʣʴʥʠʤ ʟʤʽʩʪʦʤ. ʌʘʩʝʪ ʤʘʻ ʬʽʢʩʦʚʘʥʫ 

ʩʠʥʪʘʢʩʠʯʥʫ ʩʪʨʫʢʪʫʨʫ ʟ ʦʜʥʠʤ ʘʙʦ ʢʽʣʴʢʦʤʘ ʟʤʽʥʥʠʤʠ ʝʣʝʤʝʥʪʘ-

ʤʠ. ʅʘʧʨʠʢʣʘʜ, ʮʝ ʤʦʞʝ ʙʫʪʠ ʨʝʯʝʥʥʷ ʟ ʧʨʦʧʫʱʝʥʠʤʠ ʩʣʦʚʘʤʠ, ʜʦ 

ʢʦʞʥʦʛʦ ʟ ʷʢʠʭ ʜʦʜʘʻʪʴʩʷ ʥʘʙʽʨ ʤʦʞʣʠʚʠʭ ʟʥʘʯʝʥʴ. ʃʠʰʝ ʧʝʚʥʽ 

ʚʠʟʥʘʯʝʥʽ ʧʦʻʜʥʘʥʥʷ ʮʠʭ ʟʥʘʯʝʥʴ ʫ ʨʝʯʝʥʥʽ ʻ ʧʨʘʚʠʣʴʥʠʤʠ ʚʽʜʧʦ-

ʚʽʜʷʤʠ. 

ɯʩʥʫʶʪʴ ʡ ʽʥʰʽ ʤʝʪʦʜʠ ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʡ ʪʝʩʪʦʚʠʭ ʟʘ-

ʚʜʘʥʴ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʡ ʥʘʢʣʘʜʘʻ ʦʩʦʙ-

ʣʠʚʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʥʘ ʾʭ ʨʦʟʨʦʙʥʠʢʘ.  

ʆʩʦʙʣʠʚʦ ʢʦʨʠʩʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʡ 

ʟʘʚʜʘʥʴ ʫ ʩʠʪʫʘʮʽʷʭ, ʢʦʣʠ ʫ ʨʦʟʨʦʙʣʝʥʥʽ ʪʝʩʪʫ ʙʝʨʫʪʴ ʢʽʣʴʢʘ ʘʚʪʦ-

ʨʽʚ. ʗʢʱʦ ʢʦʞʝʥ ʘʚʪʦʨ ʙʫʜʝ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʩʧʝʮʠʬʽʢʘʮʽʷʤʠ ʪʝʩʪʦ-

ʚʠʭ ʟʘʚʜʘʥɹ , ʪʦ ʟʘ ʢʦʨʦʪʢʠʡ ʧʝʨʽʦʜ ʯʘʩʫ ʤʦʞʝ ʙʫʪʠ ʩʪʚʦʨʝʥʦ ʢʽʣʴʢʘ 

ʧʘʨʘʣʝʣʴʥʠʭ ʬʦʨʤ ʪʝʩʪʫ.  

3. ʇʽʜʛʦʪʦʚʢʘ ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʝʩʪʫ. ʇʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʧʦʧʝʨʝ-

ʜʥʽʭ ʝʪʘʧʽʚ ʨʦʟʨʦʙʢʠ ʪʝʩʪʫ ʘʚʪʦʨ ʧʦʚʠʥʝʥ ʩʢʣʘʩʪʠ ʧʣʘʥ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʚʽʜʥʦʩʥʦ ʧʨʦʧʦʨʮʽʡ ʢʦʞʥʦʛʦ ʟ ʢʦʤʧʦʥʝʥʪʽʚ ʚʠʤʽʨʶʚʘʥʦʾ 

ʷʢʦʩʪʽ, ʷʢʽ ʙʫʜʫʪʴ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʪʝʩʪʽ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʩʪʚʦ-

ʨʝʥʥʷ ʪʝʩʪʫ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʘʚʪʦʨ ʧʦʚʠʥʝʥ ʢʝʨʫʚʘʪʠʩʷ ʜʚʦ-

ʤʘ ʯʠʥʥʠʢʘʤʠ: ʟʤʽʩʪʦʚʠʤ ʥʘʧʦʚʥʝʥʥʷʤ ʟʘʚʜʘʥʴ ʪʘ ʨʽʚʥʷʤ ʧʽʟʥʘʚʘ-

ʣʴʥʦʾ (ʢʦʛʥʽʪʠʚʥʦʾ) ʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ ʧʦʚʠʥʝʥ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʝʢ-

ʟʘʤʝʥʦʚʘʥʠʡ. ʆʩʪʘʥʥʽʡ ʤʦʞʝ ʚʽʜʧʦʚʽʜʘʪʠ ʦʜʥʽʡ ʽʟ ʚʽʜʦʤʠʭ ʪʘʢʩʦ-

ʥʦʤʽʡ, ʥʘʧʨʠʢʣʘʜ, ʪʘʢʩʦʥʦʤʽʾ ɹʣʫʤʘ (ʟʥʘʥʥʷ ï ʨʦʟʫʤʽʥʥʷ ï ʟʘʩʪʦʩʫ-

ʚʘʥʥʷ ï ʘʥʘʣʽʟ ï ʩʠʥʪʝʟ ï ʦʮʽʥʶʚʘʥʥʷ). 

ʋ ʚʠʧʘʜʢʫ ʚʨʘʭʫʚʘʥʥʷ ʦʙʦʭ ʯʠʥʥʠʢʽʚ ʩʧʝʮʠʬʽʢʘʮʽʷ ʪʝʩʪʫ 

ʤʦʞʝ ʤʘʪʠ ʚʠʛʣʷʜ ʤʘʪʨʠʮʽ ï ʪʘʙʣʠʮʽ, ʫ ʷʢʽʡ ʚʟʜʦʚʞ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ 

ʨʦʟʤʽʱʫʶʪʴʩʷ ʟʤʽʩʪʦʚʽ ʢʦʤʧʦʥʝʥʪʠ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʚʟʜʦʚʞ 

ʽʥʰʦʾ ï ʥʝʦʙʭʽʜʥʽ ʨʽʚʥʽ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʈʦʟʛʣʷʥʝʤʦ ʷʢ 

ʧʨʠʢʣʘʜ ʩʧʝʮʠʬʽʢʘʮʽʶ ʪʝʩʪʫ ʜʣʷ ʘʪʝʩʪʘʮʽʡʥʦʛʦ ʝʢʟʘʤʝʥʫ ʥʘ ʟʚʘʥʥʷ 

ʚʯʠʪʝʣʷ ʘʤʝʨʠʢʘʥʩʴʢʦʛʦ ʰʪʘʪʫ ʌʣʦʨʠʜʘ (ʂʨʦʢʝʨ, ɸʣʛʽʥʘ, ʩ. 116, 

ʧʝʨʝʣʽʢ ʥʦʤʝʨʽʚ ʢʦʤʧʝʪʝʥʮʽʡ ʦʧʫʩʪʠʤʦ). 
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ʊʘʙʣʠʮʷ 3.2. ʇʨʠʢʣʘʜ ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʝʩʪʫ 

ɿʤʽʩʪʦʚʽ ʙʘʟʦʚʽ 

ʢʘʪʝʛʦʨʽʾ 

ʈʽʚʝʥʴ 

ɺʩʴʦʛʦ 

ɿʥʘʥʥʷ ɿʘʩʪʦʩʫʚʘʥʥʷ 
ɺʠʨʽʰʝʥʥʷ 

ʧʨʦʙʣʝʤ 

1. ʂʝʨʫʚʘʥʥʷ ʢʣʘ-

ʩʦʤ (ʢʦʤʧʝʪʝʥʮʽʾ 

6, 12, 13, 15, 16, 

17, 20, 22) 

1 10 9 20 

2. ʈʦʟʚʠʪʦʢ ʫʯʥʽʚ 

(ʢʦʤʧʝʪʝʥʮʽʾ é) 
1 11 11 23 

3. ʆʮʽʥʶʚʘʥʥʷ, 

ʨʝʻʩʪʨʘʮʽʷ, ʧʦʚʽ-

ʜʦʤʣʝʥʥʷ ʧʨʦ 

ʧʨʦʛʨʝʩ ʫʯʥʷ 

(ʢʦʤʧʝʪʝʥʮʽʾ é)  

2 16 1 19 

4. ʅʘʚʯʘʣʴʥʽ ʤʘ-

ʪʝʨʽʘʣʠ 

(ʢʦʤʧʝʪʝʥʮʽʾ é) 

1 6 2 9 

5. ʅʘʚʯʘʣʴʥʽ ʮʽʣʽ 

(ʢʦʤʧʝʪʝʥʮʽʾ é) 
 7 3 10 

6. ʅʘʚʯʘʥʥʷ ʽ 

ʥʘʫʯʘʥʥʷ  

(ʢʦʤʧʝʪʝʥʮʽʾ é) 

2 12 5 19 

ɺʩʴʦʛʦ 7 62 31 100 

 

ʋ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ʩʧʝʮʠʬʽʢʘʮʽʷ ʪʝʩʪʫ ʤʦʞʝ ʤʽʩʪʠʪʠ ʣʠʰʝ 

ʧʝʨʝʣʽʢ ʢʽʣʴʢʦʩʪʽ ʟʘʚʜʘʥʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʤʽʩʪʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʘʙʦ ʜʦʜʘʪʢʦʚʦ ʚʠʟʥʘʯʘʪʠ, ʜʣʷ ʷʢʠʭ ʢʦʤʧʦʥʝʥ-

ʪʽʚ ʷʢʽ ʡ ʩʢʽʣʴʢʠ ʚʠʜʽʚ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ, 
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ʷʢʦʾ ʪʨʫʜʥʦʩʪʽ ʙʫʜʫʪʴ ʟʘʚʜʘʥʥʷ. ɼʣʷ ʧʨʠʢʣʘʜʫ ʨʦʟʛʣʷʥʝʤʦ ʩʧʝʮʠ-

ʬʽʢʘʮʽʶ ʪʝʩʪʫ ɿʅʆ ʟ ʤʘʪʝʤʘʪʠʢʠ 2010 ʨʦʢʫ (ʤʘʪʝʨʽʘʣ ʫʟʷʪʦ ʟ ʩʘʡʪʫ 

ʉʽʤʬʝʨʦʧʦʣʴʩʴʢʦʛʦ ʈʎʆʗʆ). 

ʉʧʝʮʠʬʽʢʘʮʽʷ ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʝʩʪʫ, 

ʜʦʢʫʤʝʥʪʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʟʤʽʩʪ ʪʝʩʪʫ ʟ ʤʘʪʝʤʘʪʠʢʠ, ʟʘʛʘʣʴʥʫ ʢʽ-

ʣʴʢʽʩʪʴ ʟʘʚʜʘʥʴ ʪʝʩʪʫ, ʩʢʽʣʴʢʠ ʯʘʩʫ ʚʽʜʚʝʜʝʥʦ ʥʘ ʚʠʢʦʥʘʥʥʷ ʪʝʩʪʫ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʪʠʧʽʚ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ, ʧʨʠʥʮʠʧ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʟʘʚʜʘʥʴ ʫ ʪʝʩʪʦʚʦʤʫ ʟʦʰʠʪʽ, ʧʨʘʚʠʣʘ ʦʮʽʥʶʚʘʥʥʷ ʟʘʚʜʘʥʴ ʢʦʞʥʦʛʦ 

ʟ ʪʠʧʽʚ, ʜʦʜʘʪʢʦʚʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ (ʥʝ ʧʝʨʝʜʙʘʯʘʣʠʩʷ), 

ʫʤʦʚʠ ʧʨʦʚʝʜʝʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʥʝʟʘʣʝʞʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʧʝʨʝ-

ʚʽʨʢʠ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʽʚ, ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʩʢʣʘʜʘʥʥʷ 

ʪʝʩʪʫ. 

ʂʨʽʤ ʪʦʛʦ, ʩʧʝʮʠʬʽʢʘʮʽʷ ʤʽʩʪʠʪʴ ʪʨʠ ʪʘʙʣʠʮʽ. ʋ ʢʦʞʥʽʡ ʟ ʥʠʭ 

ʚʟʜʦʚʞ ʚʝʨʪʠʢʘʣʴʥʦʾ ʩʪʦʨʦʥʠ ʥʘʚʝʜʝʥʠʡ ʧʝʨʝʣʽʢ ʟʤʽʩʪʦʚʠʭ ʢʦʤʧʦ-

ʥʝʥʪʽʚ. ɺʟʜʦʚʞ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʩʪʦʨʦʥʠ ʥʘʚʝʜʝʥʦ ʨʦʟʧʦʜʽʣ ʢʽʣʴʢʦʩ-

ʪʽ ʟʘʚʜʘʥʴ: 

- ʫ ʧʝʨʰʽʡ ʪʘʙʣʠʮʽ ï ʟʘ ʪʠʧʘʤʠ ʟʘʚʜʘʥʴ (ʜʠʚ. ʪʘʙʣʠʮʶ 3.3); 

- ʫ ʜʨʫʛʽʡ ï ʟʘ ʩʢʣʘʜʥʽʩʪʶ (ʪʘʙʣʠʮ ̫3.4); 

- ʫ ʪʨʝʪʽʡ ï ʟʘ ʨʽʚʥʷʤʠ ʢʦʛʥʽʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ (ʪʘʙʣʠʮʷ 3.5). 
 

ʊʘʙʣʠʮʷ 3.3. ʈʦʟʧʦʜʽʣ ʢʽʣʴʢʦʩʪʽ ʟʘʚʜʘʥʴ ʟʘ ʟʤʽʩʪʦʤ ʽ ʪʠʧʘʤʠ 

ʅʘʚʯʘ-

ʣʴʥʠʡ 

ʧʨʝʜʤʝʪ 

ɿʤʽʩʪʦʚʽ ʣʽʥʽʾ 

ʂʽʣʴʢʽʩʪʴ ʟʘʚʜʘʥʴ 

% 

ɿʘʚʜʘʥʥʷ 

ʟ ʚʠʙʦʨʦʤ 

ʧʨʘʚʠʣʴ-

ʥʦʾ ʚʽʜʧʦ-

ʚʽʜʽ 

ɿʘʚʜʘʥʥʷ ʥʘ 

ʚʩʪʘʥʦʚʣʝʥ-

ʥʷ ʚʽʜʧʦʚʽʜ-

ʥʦʩʪʽ 

ɿʘʚʜʘʥʥʷ ʟ 

ʢʦʨʦʪʢʦʶ 

ʚʽʜʧʦʚʽʜʜʶ 

ɸʣʛʝʙʨʘ 

ʽ ʧʦʯʘʪ-

ʢʠ ʘʥʘ-

ʣʽʟʫ 

ʏʠʩʣʘ ʽ ʚʠʨʘʟʠ 6 1 1 22,2 

ʈʽʚʥʷʥʥʷ ʽ 

ʥʝʨʽʚʥʦʩʪʽ 
1 - 3 16,7 

ʌʫʥʢʮʽʾ 3 1 2 16,7 

ɽʣʝʤʝʥʪʠ 

ʢʦʤʙʽʥʘʪʦʨʠʢʠ, 

ʧʦʯʘʪʢʠ ʪʝʦʨʽʾ 

ʡʤʦʚʽʨʥʦʩʪʝʡ 

ʪʘ ʝʣʝʤʝʥʪʠ 

ʩʪʘʪʠʩʪʠʢʠ 

3 - - 8,3 

ɻʝʦʤʝʪ-

ʨʽʷ 

ʇʣʘʥʽʤʝʪʨʽʷ 5 - 1 16,7 

ʉʪʝʨʝʦʤʝʪʨʽʷ 5 1 1 19,4 

ʋʩʴʦʛʦ 25 3 8 100 
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   ʊʘʙʣʠʮʷ 3.4. ʈʦʟʧʦʜʽʣ ʢʽʣʴʢʦʩʪʽ ʟʘʚʜʘʥʴ ʟʘ ʟʤʽʩʪʦʤ ʽ ʩʢʣʘʜʥʽʩʪʶ 

ʅʘʚʯʘ-

ʣʴʥʠʡ 

ʧʨʝʜʤʝʪ 

ɿʤʽʩʪʦʚʽ ʣʽʥʽʾ 

ʉʢʣʘʜʥʽʩʪʴ ʟʘʚʜʘʥʴ 
ʈʘ-

ʟʦʤ 
ʃʝʛʢʽ 

(0,9-0,7)  
ʆʧʪʠʤʘʣʴʥʽ 

(0,6-0,4)  
ʉʢʣʘʜʥʽ 

(0,3-0,1) 

ɸʣʛʝʙʨʘ 

ʽ ʧʦʯʘʪ-

ʢʠ ʘʥʘ-

ʣʽʟʫ 

ʏʠʩʣʘ ʽ ʚʠʨʘʟʠ 2 6 - 8 

ʈʽʚʥʷʥʥʷ ʽ 

ʥʝʨʽʚʥʦʩʪʽ 
1 2 3 6 

ʌʫʥʢʮʽʾ 1 3 2 6 

ɽʣʝʤʝʥʪʠ 

ʢʦʤʙʽʥʘʪʦʨʠʢʠ, 

ʧʦʯʘʪʢʠ ʪʝʦʨʽʾ 

ʡʤʦʚʽʨʥʦʩʪʝʡ 

ʪʘ ʝʣʝʤʝʥʪʠ 

ʩʪʘʪʠʩʪʠʢʠ 

- 3 - 3 

ɻʝʦʤʝʪ-

ʨʽʷ 

ʇʣʘʥʽʤʝʪʨʽʷ 2 3 1 6 

ʉʪʝʨʝʦʤʝʪʨʽʷ 1 5 1 7 

ʋʩʴʦʛʦ 7 22 7 36 

 
ʊʘʙʣʠʮʷ 3.5. ʈʦʟʧʦʜʽʣ ʢʽʣʴʢʦʩʪʽ ʟʘʚʜʘʥʴ ʟʘ ʟʤʽʩʪʦʤ ʽ 

ʨʽʚʥʷʤʠ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʅʘʚʯʘ-

ʣʴʥʠʡ 

ʧʨʝʜʤʝʪ 

ɺʠʜʠ 

ʜʽʷʣʴʥʦʩʪʽ 

 

 

 

 

 

ɿʤʽʩʪʦʚʽ 

ʣʽʥʽʾ 

ɿʥʘʥʥʷ ʽ 

ʨʦʟʫʤʽʥʥʷ  

ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʟʥʘʥʴ ʽ ʫʤʽʥʴ 

ʚ ʪʠʧʦʚʠʭ ʪʘ 

ʟʤʽʥʝʥʠʭ ʩʠ-

ʪʫʘʮʽʷʭ 

ɿʘʩʪʦʩʫʚʘʥ-

ʥʷ ʟʥʘʥʴ ʽ 

ʚʤʽʥʴ ʫ ʥʦ-

ʚʠʭ ʩʠʪʫʘ-

ʮʽʷʭ  
 

ʚʦʚ ʚʚ ʢʚ ʚʦʚ ʚʚ ʢʚ ʚʦʚ ʚʚ ʢʚ 

ɸʣʛʝʙʨʘ 

ʽ ʧʦʯʘʪ-

ʢʠ ʘʥʘ-

ʣʽʟʫ 

ʏʠʩʣʘ ʽ ʚʠʨʘʟʠ 2 1 - 3 - 1 1 - - 

ʈʽʚʥʷʥʥʷ ʽ 

ʥʝʨʽʚʥʦʩʪʽ 
- - - 3 - 1 - - 2 

ʌʫʥʢʮʽʾ 1 1 - 2 - 1 - - 1 

ɽʣʝʤʝʥʪʠ 

ʢʦʤʙʽʥʘʪʦʨʠʢʠ, 

ʧʦʯʘʪʢʠ ʪʝʦʨʽʾ 

ʡʤʦʚʽʨʥʦʩʪʝʡ 

ʪʘ ʝʣʝʤʝʥʪʠ 

ʩʪʘʪʠʩʪʠʢʠ 

1 - - 2 - - - - - 

ɻʝʦʤʝʪ-

ʨʽʷ 

ʇʣʘʥʽʤʝʪʨʽʷ 1 - - 3 - - 1 - 1 

ʉʪʝʨʝʦʤʝʪʨʽʷ 1 1 - 4 - 1 - - - 

ʋʩʴʦʛʦ (%)  17 8 - 47 - 11 6 - 11 
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4. ʂʦʥʩʪʨʫʶʚʘʥʥʷ ʟʘʚʜʘʥʴ. ʇʝʨʰ ʟʘ ʚʩʝ, ʨʦʟʨʦʙʥʠʢ ʪʝʩʪʫ 

ʤʘʻ ʚʠʟʥʘʯʠʪʠʩʷ ʟ ʪʠʧʘʤʠ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ, ʷʢʱʦ ʮʷ ʨʦʙʦʪʘ ʥʝ 

ʙʫʣʘ ʚʠʢʦʥʘʥʘ ʥʘ ʧʦʧʝʨʝʜʥʽʭ ʝʪʘʧʘʭ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʝʩʪʫ. ʇʽʩʣʷ 

ʪʦʛʦ, ʷʢ ʪʠʧʠ ʟʘʚʜʘʥʴ ʚʠʟʥʘʯʝʥʽ, ʘʚʪʦʨʠ ʟʘʚʜʘʥʴ ʧʦʚʠʥʥʽ ʚʠʚʯʠʪʠ 

ʥʘʷʚʥʫ ʣʽʪʝʨʘʪʫʨʫ ʟ ʤʝʪʦʜʠʢʠ ʩʪʚʦʨʝʥʥʷ ʪʘʢʠʭ ʟʘʚʜʘʥʴ. ɿʘʫʚʘʞʠ-

ʤʦ, ʱʦ ʧʦʯʘʪʢʽʚʮʽ ʯʘʩʪʦ ʧʝʨʝʦʮʽʥʶʶʪʴ ʩʚʦʾ ʟʜʽʙʥʦʩʪʽ ʫ ʮʴʦʤʫ ʚʠʜʽ 

ʨʦʙʦʪʠ.  

ɯʩʥʫʻ ʙʘʛʘʪʦ ʪʠʧʽʚ ʟʘʚʜʘʥʴ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʪʝʩʪʫ ʥʘʚʯʘʣʴʥʠʭ 

ʜʦʩʷʛʥʝʥʴ. ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʨʠ ʪʠʧʠ 

ʦʙôʻʢʪʠʚʥʠʭ ʟʘʚʜʘʥʴ (ʘʙʦ, ʷʢ ʫ ʥʘʩ ʾʭ ʯʘʩʪʽʰʝ ʥʘʟʠʚʘʶʪʴ, ʟʘʚʜʘʥʴ 

ʟʘʢʨʠʪʦʛʦ ʪʠʧʫ). ʎʠʤʠ ʧʦʧʫʣʷʨʥʠʤʠ ʪʠʧʘʤʠ ʟʘʚʜʘʥʴ ʻ 

1) ʟʘʚʜʘʥʥʷ ʟ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʚʠʙʦʨʦʤ; 

2) ʟʘʚʜʘʥʥʷ ʟ ʤʥʦʞʠʥʥʠʤ ʚʠʙʦʨʦʤ; 

3) ʟʘʚʜʘʥʥʷ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ. 

ɺʘʞʣʠʚʦʶ ʦʟʥʘʢʦʶ ʷʢʦʩʪʽ ʚʩʽʭ ʪʨʴʦʭ ʪʠʧʽʚ ʟʘʚʜʘʥʴ ʻ ʧʨʘʚ-

ʜʦʧʦʜʽʙʥʽʩʪʴ ʥʝʧʨʘʚʠʣʴʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦʚʽʜʽ. ʏʘʩʪʦ, ʷʢ ʤʠ 

ʮʝ ʙʘʯʠʣʠ ʫ ʥʘʚʝʜʝʥʦʤʫ ʨʘʥʽʰʝ ʧʨʠʢʣʘʜʽ ʩʧʝʮʠʬʽʢʘʮʽʾ ʟʘ-

ʚʜʘʥʥʷ ʤʥʦʞʠʥʥʦʛʦ ʚʠʙʦʨʫ ʥʘ ʤʥʦʞʝʥʥʷ ʜʚʦʭ ʯʠʩʝʣ, ʜʠʩ-

ʪʨʘʢʪʦʨʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʦʰʠʨʝʥʽ ʧʦʤʠʣʢʠ ʫ ʨʦʟʚôʷʟʘʥʥʽ ʟʘ-

ʚʜʘʥʴ. ɼʣʷ ʮʴʦʛʦ ʘʚʪʦʨʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʜʦʙʨʝ ʟʥʘʡʦʤʠʤʠ ʟ 

ʧʦʧʫʣʷʮʽʻʶ ʝʢʟʘʤʝʥʦʚʘʥʠʭ.  

ʎʽʢʘʚʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʤʦʞʥʘ ʩʢʦʥʩʪʨʫʶʚʘʪʠ ʟʘʚʜʘʥʥʷ, ʷʢʝ ʙ ʫ 

ʽʥʰʽʡ ʬʦʨʤʽ ʥʝ ʤʘʣʦ ʙ ʩʝʥʩʫ. ʇʨʠʢʣʘʜ ʟʘʚʜʘʥʥʷ ʤʥʦʞʠʥʥʦʛʦ ʚʠʙʦ-

ʨʫ ʟ ʦʜʥʽʻʶ ʧʨʘʚʠʣʴʥʦʶ ʚʽʜʧʦʚʽʜʜʶ: 

ɻʦʩʧʦʜʠʥʷ ʧʨʠʜʙʘʣʘ ʷʡʮʷ ʫ ʩʫʧʝʨʤʘʨʢʝʪʽ. ʊʨʝʪʠʥʘ ʷʻʮʴ 

ʨʦʟʙʠʣʘʩʷ. ʉʢʽʣʴʢʠ ʷʻʮʴ ʙʫʣʦ ʧʨʠʜʙʘʥʦ? 

ʘ) 7 

ʙ) 8 

ʚ) 9 

ʛ) 10 

ʇʨʦʪʷʛʦʤ ʫʩʽʻʾ ʽʩʪʦʨʽʾ ʪʝʩʪʫʚʘʥʥʷ ʚʝʜʫʪʴʩʷ ʜʠʩʢʫʩʽʾ ʤʽʞ ʧʨʠ-

ʭʠʣʴʥʠʢʘʤʠ ʪʘ ʧʨʦʪʠʚʥʠʢʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʚʜʘʥʴ ʤʥʦʞʠʥʥʦʛʦ 

ʚʠʙʦʨʫ. ʇʨʦʪʠʚʥʠʢʠ ʟʘʟʚʠʯʘʡ ʚʢʘʟʫʶʪʴ ʥʘ ʽʩʪʦʪʥʫ ʡʤʦʚʽʨʥʽʩʪʴ 

ʚʛʘʜʫʚʘʥʥʷ ʝʢʟʘʤʝʥʦʚʘʥʠʤ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʇʨʠʭʠʣʴʥʠʢʠ 

ʚʽʜʧʦʚʽʜʘʶʪʴ, ʱʦ ʧʨʦʪʷʛʦʤ ʜʦʩʪʘʪʥʴʦ ʢʦʨʦʪʢʦʛʦ ʯʘʩʫ ʝʢʟʘʤʝʥʦʚʘ-

ʥʦʤʫ ʤʦʞʥʘ ʧʨʝʜôʷʚʠʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʪʘʢʠʭ ʟʘʚʜʘʥʴ, ʱʦ, ʧʦ 
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ʩʫʪʽ, ʥʽʚʝʣʶʻ ʝʬʝʢʪ ʫʛʘʜʫʚʘʥʥʷ, ʧʦʢʨʠʚʘʶʯʠ ʨʘʟʦʤ ʟ ʪʠʤ ʚʝʣʠʢʫ 

ʯʘʩʪʠʥʫ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. ʇʨʦʪʠʚʥʠʢʠ ʚʢʘʟʫʶʪʴ ʪʘʢʦʞ ʥʘ ʥʽʙʠʪʦ 

ʥʝʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʚʽʨʷʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʠʭ ʟʘʚʜʘʥʴ ʚʠʩʦʢʽ ʨʽʚʥʽ 

ʢʦʛʥʽʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʋ ʮʴʦʤʫ ʘʩʧʝʢʪʽ ʧʦʢʘʟʦʚʠʤ ʻ ʥʘʤʘʛʘʥʥʷ 

ʟʩ̔ʪʘʚʠʪʠ ʟʘʚʜʘʥʥʷ ʤʥʦʞʠʥʥʦʛʦ ʚʠʙʦʨʫ ʟ ʟʘʚʜʘʥʥʷʤʠ ʚʽʜʢʨʠʪʦʛʦ 

ʪʠʧʫ ʦʩʦʙʣʠʚʦʛʦ ʚʠʜʫ ï ʟ ʢʦʨʦʪʢʦʶ ʚʽʜʧʦʚʽʜʜʶ (ʡʜʝʪʴʩʷ ʧʨʦ ʟʘ-

ʚʜʘʥʥʷ, ʷʢʝ ʚʠʤʘʛʘʻ ʜʘʪʠ ʚʽʜʧʦʚʽʜʴ ʫ ʚʠʛʣʷʜʽ ʦʜʥʦʛʦ-ʜʚʦʭ ʩʣʽʚ, 

ʥʘʧʨʠʢʣʘʜ, ʨʝʯʝʥʥʷ ʟ ʧʨʦʧʫʱʝʥʠʤ ʩʣʦʚʦʤ; ʪʘʢʽ ʚʽʜʧʦʚʽʜʽ ʤʦʞʝ 

ʧʝʨʝʚʽʨʷʪʠ ʡ ʢʦʤʧôʶʪʝʨ). ɸʚʪʦʨʠ-ʧʦʯʘʪʢʽʚʮʽ ʟʘʟʚʠʯʘʡ ʩʭʠʣʷʶʪʴʩʷ 

ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʪʘʥʥʽʭ, ʘʨʛʫʤʝʥʪʫʶʯʠ ʩʚʽʡ ʚʠʙʽʨ ʪʠʤ, ʱʦ ʡʤʦ-

ʚʽʨʥʽʩʪʴ ʫʛʘʜʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʽ ʥʘ ʪʘʢʝ ʟʘʚʜʘʥʥʷ ʧʨʘʢʪʠʯʥʦ ʜʦʨʽʚʥʶʻ 

ʥʫʣʶ. ʅʘʩʧʨʘʚʜʽ ʟʘʚʜʘʥʥʷ ʟ ʢʦʨʦʪʢʦʶ ʚʽʜʧʦʚʽʜʜʶ ʤʘʶʪʴ ʜʫʞʝ ʚʘ-

ʞʣʠʚʠʡ ʥʝʜʦʣʽʢ: ʟʘ ʾʭ ʜʦʧʦʤʦʛʦʶ ʟʘʛʘʣʦʤ ʚʘʞʢʦ ʧʝʨʝʚʽʨʷʪʠ ʚʠʩʦʢʽ 

ʨʚ̔ʥʽ ʢʦʛʥʽʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʝʢʟʘʤʝʥʦʚʘʥʠʭ. ɿʘʚʜʘʥʥʷ ʞ ʤʥʦʞʠʥ-

ʥʦʛʦ ʚʠʙʦʨʫ ʟʘʟʚʠʯʘʡ ʥʝʜʦʦʮʽʥʶʶʪʴʩʷ ʫ ʮʴʦʤʫ ʘʩʧʝʢʪʽ. ɿʘʫʚʘʞʠ-

ʤʦ, ʱʦ ʫ ʮʴʦʤʫ ʧʠʪʘʥʥʽ ʥʝ ʦʩʪʘʥʥʶ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ 

ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. ʋ ʪʝʩʪʽ ʟ ʤʘʪʝʤʘʪʠʢʠ ʟʘʚʜʘʥʥʷ, ʷʢʝ ʧʝʨʝʜʙʘʯʘʻ 

ʚʽʜʧʦʚʽʜʴ ʫ ʚʠʛʣʷʜʽ ʦʜʥʦʛʦ ʯʠʩʣʘ, ʤʦʞʝ ʧʝʨʝʚʽʨʷʪʠ ʬʘʢʪʠʯʥʦ ʙʫʜʴ-

ʷʢʽ ʨʽʚʥʽ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʽ ʡʦʛʦ ʣʝʛʢʦ ʨʝʘʣʽʟʫʚʘʪʠ ʷʢ ʫ ʦʜ-

ʥʽʡ, ʪʘʢ ʽ ʫ ʽʥʰʽʡ ʬʦʨʤʽ. ʋ ʛʫʤʘʥʽʪʘʨʥʠʭ ʜʠʩʮʠʧʣʽʥʘʭ ʟʘʚʜʘʥʥʷ ʟ 

ʢʦʨʦʪʢʦʶ ʚʽʜʧʦʚʽʜʜʶ ʟʘʛʘʣʦʤ ʟʥʘʯʥʦ ʧʨʦʛʨʘʶʪʴ ʟʘʚʜʘʥʥʷʤ ʤʥʦ-

ʞʠʥʥʦʛʦ ʚʠʙʦʨʫ ʫ ʘʩʧʝʢʪʽ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʢʦʛʥʽʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ʉʭʦʞʝ ʥʘ ʪʝ, ʱʦ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʛʫʤʘʥʽʪʘʨʥʠʭ ʥʘʫʢ ʙʝʥʪʝʞʠʪʴ 

ʜʝʷʢʘ ʤʝʭʘʥʽʯʥʽʩʪʴ, ʷʢʘ ʩʫʧʨʦʚʦʜʞʫʻ ʪʝʩʪʫʚʘʥʥʷ ʟ ʟʘʚʜʘʥʥʷʤʠ 

ʤʥʦʞʠʥʥʦʛʦ ʚʠʙʦʨʫ. ʊʘʢ ʩʘʤʦ ʾʭ ʙʝʥʪʝʞʠʣʦ ʙ, ʷʢʙʠ ʚʦʥʠ ʜʦ ʮʴʦʛʦ 

ʚʞʝ ʥʝ ʟʚʠʢʣʠ, ʪʦʡ ʬʘʢʪ, ʱʦ ʙʫʜʴ-ʷʢʠʡ ʮʠʬʨʦʚʠʡ ʤʫʣʴʪʠʤʝʜʽʡʥʠʡ 

ʧʨʦʜʫʢʪ, ʥʘʧʨʠʢʣʘʜ, ʚʠʩʦʢʦʭʫʜʦʞʥʷ ʤʫʟʠʢʘ ʯʠ ʬʽʣʴʤ, ʢʦʜʫʻʪʴʩʷ 

ʣʠʰʝ ʦʜʥʠʤʠ ʥʫʣʷʤʠ ʪʘ ʦʜʠʥʠʮʷʤʠ ï ʘʥʘʣʦʛʘʤʠ ʚʽʜʧʦʚʽʜʝʡ ʥʘ 

ʥʘʡʧʨʦʩʪʽʰ ̔ ʟʘʚʜʘʥʥ ̫ ʟ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʚʠʙʦʨʦʤ. ʎʝʡ ʬʘʢʪ, ʜʦ 

ʨʝʯʽ, ʽʣʶʩʪʨʫʻ ʢʨʘʡʥʶ, ʫʣʴʪʠʤʘʪʠʚʥʫ ʪʦʯʢʫ ʟʦʨʫ ʧʨʠʭʠʣʴʥʠʢʽʚ 

ʟʘʚʜʘʥʴ ʤʥʦʞʠʥʥʦʛʦ ʚʠʙʦʨʫ, ʷʢʘ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʟʘ ʾʭ ʜʦʧʦʤʦ-

ʛʦʶ ʤʦʞʥʘ ʧʝʨʝʚʽʨʷʪʠ ʚʩʝ ʱʦ ʟʘʚʛʦʜʥʦ. ɸʣʝ ʮʝ ʧʦʪʨʽʙʥʦ ʫʤʽʪʠ 

ʨʦʙʠʪʠ! ʅʘʧʠʩʘʪʠ ʛʝʥʽʘʣʴʥʫ ʤʫʟʠʢʫ ʤʦʞʝ ʪʽʣʴʢʠ ʛʝʥʽʡ, ʟʘʢʦʜʫʚʘʪʠ 

ʾʾ ʥʘʡʧʨʦʩʪʽʰʠʤʠ ʟʘʩʦʙʘʤʠ ï ʩʧʨʘʚʘ ʪʝʭʥʦʣʦʛʽʾ. ɸʚʪʦʨʠ ʪʝʩʪʦʚʠʭ 

ʟʘʚʜʘʥʴ ʧʦʚʠʥʥʽ ʜʦʩʪʘʪʥʴʦ ʜʦʙʨʝ ʨʦʙʠʪʠ ʽ ʪʝ ʡ ʽʥʰʝ. ɼʦʩʪʘʪʥʴʦ 

ʯʘʩʪʦ ʚʽʜ ʣʶʜʝʡ, ʥʝ ʦʙʽʟʥʘʥʠʭ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ ʧʩʠʭʦʣʦʛʽʻʶ 

ʪʘ ʧʩʠʭʦʤʝʪʨʽʻʶ, ʤʦʞʥʘ ʧʦʯʫʪʠ, ʱʦ ʪʝʩʪʫʚʘʥʥʷʤ ʚʟʘʛʘʣʽ ʥʝʤʦʞʣʠ-

ʚʦ ʧʝʨʝʚʽʨʷʪʠ ʚʠʨʘʞʝʥʽʩʪʴ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʪʽʚ, ʷʢ, ʩʢʘʞʽʤʦ, ʢʨʝʘʪʠ-
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ʚʥʽʩʪʴ. ʂʦʨʽʥʴ ʧʨʦʙʣʝʤʠ ʪʫʪ ʢʨʠʻʪʴʩʷ ʫ ʥʝʙʘʞʘʥʥʽ ʜʝʪʘʣʴʥʦ ʦʧʝʨʘ-

ʮʽʦʥʘʣʽʟʫʚʘʪʠ ʢʦʥʩʪʨʫʢʪ. ʃʘʪʝʥʪʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʦʙʠ ʤʦʞʝ 

ʧʨʦʷʚʣʷʪʠʩʷ ʫ ʨʽʟʥʠʭ ʧʦʙʽʯʥʠʭ ʧʦʚʝʜʽʥʢʦʚʠʭ ʨʝʘʢʮʽʷʭ ʥʘ ʩʪʠʤʫʣ. 

ʉʠʪʫʘʮʽʷ ʩʭʦʞʘ ʟ ʪʽʻʶ, ʢʦʣʠ ʩʧʨʘʚʞʥʶ ʢʽʣʴʢʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʂʠʻʚʘ 

ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʢʽʣʴʢʽʩʪʶ ʧʨʦʜʘʥʦʛʦ ʭʣʽʙʘ. ʇʨʠʢʣʘʜʦʤ ʟʘʚʜʘʥʥʷ 

ʤʥʦʞʠʥʥʦʛʦ ʚʠʙʦʨʫ ʥʘ ʢʨʝʘʪʠʚʥʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʥʘʩʪʫʧʥʝ: 

ɺʠ ʤʘʻʪʝ ʥʘʤʽʨ ʚʽʜʚʽʜʘʪʠ ʢʨʘʾʥʫ, ʚ ʷʢʽʡ ʱʝ ʥʝ ʙʫʚʘʣʠ. 

ʗʢʦʤʫ ʚʘʨʽʘʥʪʫ ʧʦʜʦʨʦʞʽ ʚʠ ʚʽʜʜʘʩʪʝ ʧʝʨʝʚʘʛʫ? 

ʘ) ʉʪʘʥʜʘʨʪʥʦʤʫ ʪʫʨʫ ʟ ʦʛʣʷʜʦʤ ʚʠʟʥʘʯʥʠʭ ʧʘʤ'ʷʪʦʢ ʧʽʜ 

ʢʝʨʽʚʥʠʮʪʚʦʤ ʛʽʜʘ. 

ʙ) ʆʨʛʘʥʽʟʦʚʘʥʦʤʫ ʪʫʨʫ ʟ ʥʘʷʚʥʽʩʪʶ ʜʦʩʪʘʪʥʴʦʛʦ ʚʽʣʴʥʦ-

ʛʦ ʯʘʩʫ. 

ʚ) ʉʘʤʦʩʪʽʡʥʽʡ ʧʦʜʦʨʦʞ ̔ʟʘ ʚʣʘʩʥʠʤ ʧʣʘʥʦʤ. 

ɿʚʠʯʘʡʥʦ ʞ, ʦʜʥʝ ʪʘʢʝ ʟʘʚʜʘʥʥʷ ʥʝ ʜʘʩʪʴ ʟʤʦʛʠ ʚʠʷʚʠʪʠ ʨʽ-

ʚʝʥʴ ʢʨʝʘʪʠʚʥʦʩʪʽ ʣʶʜʠʥʠ. ɸʣʝ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʦʜʙ̔-

ʥʠʭ ʟʘʚʜʘʥʴ ʜʦʟʚʦʣʷʻ ʮʝ ʟʨʦʙʠʪʠ. ɿʘʨʘʜʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ ʧʦʪʨʽʙʥʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʪʝʩʪʠ ʥʘ ʢʨʝʘʪʠʚʥʽʩʪʴ ʟʘʟʚʠʯʘʡ ʤʽʩʪʷʪʴ ʙʽʣʴʰ ʭʠʪ-

ʨʦʤʫʜʨʽ ʬʦʨʤʠ ʟʘʚʜʘʥʴ ï ʥʘʧʨʠʢʣʘʜ, ʜʦʤʘʣʶʚʘʪʠ ʢʘʨʪʠʥʢʫ, ʯʠ 

ʧʨʠʜʫʤʘʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʙʘʛʘʪʦ ʩʧʦʩʦʙʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʦʛʦʩʴ 

ʧʨʝʜʤʝʪʫ. ɸʣʝ ʪʘʢʽ ʟʘʚʜʘʥʥʷ ʚʠʤʘʛʘʶʪʴ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʷʢ 

ʘʚʪʦʨʘ, ʪʘʢ ʽ ʦʩʦʙʠ, ʷʢʘ ʙʫʜʝ ʧʝʨʝʚʽʨʷʪʠ ʚʽʜʧʦʚʽʜʽ. ʏʠ ʥʝ ʻ ʮʝ ʧʽʜʩ-

ʪʘʚʦʶ ʚʚʘʞʘʪʠ, ʱʦ ʪʝʩʪ ʟ ʧʦʜʽʙʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ï ʮʝ ʥʝ ʪʝʩʪ ʚʟʘ-

ʛʘʣʽ? ʇʨʠʩʢʽʧʣʠʚʠʡ ʯʠʪʘʯ ʫʞʝ ʤʘʙʫʪʴ ʧʦʤʽʪʠʚ, ʱʦ ʤʠ ʫʥʠʢʘʻʤʦ 

ʩʪʨʦʛʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ ʪʝʩʪʫ. ʄʠ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʮʝʡ ʪʝʨ-

ʤʽʥ ʷʢ ʩʠʥʦʥʽʤ ʽʥʩʪʨʫʤʝʥʪʫ ʚʠʤʽʨʶʚʘʥʥʷ. ɺ ʩʚʦʶ ʯʝʨʛʫ, ʽʥʩʪʨʫ-

ʤʝʥʪ ʤʦʞʝ ʚʚʘʞʘʪʠʩʷ ʚʠʤʽʨʶʚʘʣʴʥʠʤ, ʷʢʱʦ ʚʠʟʥʘʯʝʥʽ ʪʘʢʽ ʡʦʛʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢ ʚʘʣʽʜʥʽʩʪʴ, ʥʘʜʽʡʥʽʩʪʴ, ʰʢʘʣʘ ʚʠʤʽʨʶʚʘʥʥʷ, 

ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ, ʩʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ. ɿ ʮʽʻʾ ʪʦʯʢʠ 

ʟʦʨʫ ʤʦʞʥʘ ʥʘʚʽʪʴ ʧʝʨʝʪʚʦʨʠʪʠ ʥʘ ʪʝʩʪ, ʥʘʧʨʠʢʣʘʜ, ʬʽʢʩʘʮʽʶ ʜʽʡ 

ʫʯʥʷ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʥʠʤ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʟ ʬʽʟʠʢʠ ʯʠ ʟ 

ʽʥʬʦʨʤʘʪʠʢʠ. 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʟʚʦʨʦʪʥʠʡ ʝʬʝʢʪ, ʷʢʠʡ 

ʪʝʩʪʫʚʘʥʥʷ ʯʠʥʠʪʴ ʥʘ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. ʉʢʘʞʽʤʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʘʚʜʘʥ ɹʟ ʨʦʟʛʦʨʥʫʪʠʤʠ ʚʽʜʧʦʚʽʜʷʤʠ ʩʧʦʥʫʢʘ ̒ʫʯʥ̫ ʜʦ ʚʜʦʩʢʦʥʘ-

ʣʝʥʥʷ  ʫʤʽʥʥʷ ʚʠʩʣʦʚʣʶʚʘʪʠ ʩʚʦʾ ʜʫʤʢʠ ʟʘʩʦʙʘʤʠ ʤʦʚʠ, ʘ ʦʮʽʥʶʚʘ-

ʯʫ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʙʘʯʠʪʠ ʮʝ ʫʤʽʥʥʷ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʧʦʩʪʝʨʽ-

ʛʘʪʠ ʟʘ ʣʦʛʽʢʦʶ ʜʽʡ ʝʢʟʘʤʝʥʦʚʘʥʦʛʦ. 
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ɺ ʋʢʨʘʾʥʽ ʟʘʨʘʟ ʧʝʨʝʚʘʞʘʻ ʢʦʤʧʨʦʤʽʩʥʠʡ ʧʽʜʭʽʜ ʱʦʜʦ ʚʠʙʦʨʫ 

ʪʠʧʽʚ ʟʘʚʜʘʥʴ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʪʝʩʪʠ ʧʦʚʠʥʥʽ ʤʽʩʪʠ-

ʪʠ ʥʝʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʝʩʝ ï ʟʘʚʜʘʥʴ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʨʦʟʛʦʨʥʫʪʦʾ 

ʚʽʜʧʦʚʽʜʽ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʦʮʽʥʶʚʘʥʥʷ ʝʩʝ ʙʫʣʦ ʤʘʢʩʠʤʘʣʴʥʦ 

ʦʙôʻʢʪʠʚʥʠʤ, ʨʦʟʨʦʙʥʠʢʠ ʪʝʩʪʫ ʥʘʜʘʶʪʴ ʦʮʽʥʶʚʘʯʘʤ ʜʝʪʘʣʴʥʫ ʽʥ-

ʩʪʨʫʢʮʽʶ ʟ ʢʨʠʪʝʨʽʷʤʠ ʦʮʽʥʶʚʘʥʥʷ. ɼʣʷ ʧʨʠʢʣʘʜʫ ʥʘʚʝʜʝʤʦ ʢʨʠʪʝ-

ʨʽʾ ʦʮʽʥʶʚʘʥʥʷ ʥʘ ʦʮʽʥʢʠ 4 ʪʘ 3 ʟʘ 6-ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ, ʷʢʽ ʚʠʢʦʨʠʩ-

ʪʦʚʫʚʘʣʠʩʷ ʫ ʪʝʩʪʽ ʟʜʽʙʥʦʩʪʝʡ SAT (ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʙʫʢʣʝʪʫ ʟ ʧʽʜ-

ʛʦʪʦʚʢʠ ʜʦ ʪʝʩʪʫ  ʫ 2008 ʨʦʮʽ, ʧʝʨʝʢʣʘʜʝʥʦ ʞʫʨʥʘʣʦʤ ɺʽʩʥʠʢ 

ʊɯʄʆ, ˉ5 ʟʘ 2009 ʨ.): 

 
ʆʮʽʥʢʘ 4 ʆʮʽʥʢʘ 3 

ɽʩʝ ʫ ʮʽʡ ʢʘʪʝʛʦʨʽʾ ʜʝʤʦʥʩʪʨʫʻ 

ʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʤʘʡʩʪʝʨʥʦʩʪʽ, 

ʭʦʯʘ ʤʘʻ ʧʝʚʥʽ ʦʛʨʽʭʠ ʚ ʷʢʦʩʪʽ. 

ʊʠʧʦʚʝ ʝʩʝ: 

Å ʨʦʟʚʠʚʘʻ ʪʦʯʢʫ ʟʦʨʫ ʥʘ ʧʝʚʥʝ 

ʧʠʪʘʥʥʷ ʽ ʜʝʤʦʥʩʪʨʫʻ ʢʦʤʧʝʪʝʥʪʥʝ 

ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥ-

ʥʷʤ ʜʦʩʪʘʪʥʽʭ ʧʨʠʢʣʘʜʽʚ, ʜʦʚʝʜʝʥʴ 

ʽ ʽʥʰʠʭ ʜʦʢʘʟʽʚ ʥʘ ʧʽʜʪʨʠʤʢʫ ʧʦʟʠ-

ʮʽʾ ʘʚʪʦʨʘ 

Å ʷʢ ʧʨʘʚʠʣʦ, ʦʨʛʘʥʽʟʦʚʘʥʝ ʽ ʟʦʩʝ-

ʨʝʜʞʝʥʝ, ʜʝʤʦʥʩʪʨʫʶʯʠ ʧʝʚʥʝ 

ʦʙôʻʜʥʘʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʽʜʝʡ 

Å ʧʨʝʜʩʪʘʚʣʷʻ ʚʽʜʧʦʚʽʜʥʝ ʧʨʦʪʝ 

ʥʝʧʦʩʣʽʜʦʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʚʠ, 

ʟʘʟʚʠʯʘʡ ʟʘʩʪʦʩʦʚʫʶʯʠ ʚʽʜʧʦʚʽʜʥʠʡ 

ʩʣʦʚʥʠʢʦʚʠʡ ʟʘʧʘʩ  

Å ʜʝʤʦʥʩʪʨʫʻ ʜʝʷʢʫ ʨʽʟʥʦʤʘʥʽʪ-

ʥʽʩʪʴ ʩʪʨʫʢʪʫʨ ʨʝʯʝʥʴ 

Å ʤʘʻ ʜʝʷʢʽ ʛʨʘʤʘʪʠʯʥʽ ʽ ʤʝʭʘʥʽʯʥʽ 

ʧʦʤʠʣʢʠ 

ɽʩʝ ʫ ʮʽʡ ʢʘʪʝʛʦʨʽʾ ʜʝʤʦʥʩʪʨʫʻ 

ʨʽʚʝʥʴ ʤʘʡʩʪʝʨʥʦʩʪʽ, ʱʦ ʚʜʦʩʢʦʥʘ-

ʣʶʻʪʴʩʷ, ʽ ʤʘʻ ʦʜʠʥ ʘʙʦ ʜʝʢʽʣʴʢʘ ʟ 

ʥʘʩʪʫʧʥʠʭ ʥʝʜʦʣʽʢʽʚ 

Å ʨʦʟʚʠʚʘʻ ʪʦʯʢʫ ʟʦʨʫ ʥʘ ʧʝʚʥʝ 

ʧʠʪʘʥʥʷ ʽ ʜʝʤʦʥʩʪʨʫʻ ʜʝʷʢʝ ʢʨʠʪʠ-

ʯʥʝ ʤʠʩʣʝʥʥʷ, ʧʨʦʪʝ ʤʦʞʝ ʮʝ ʨʦʙʠ-

ʪʠ ʥʝ ʧʦʩʣʽʜʦʚʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʥʝʚʽʜʧʦʚʽʜʥʠʭ ʧʨʠʢʣʘʜʽʚ, ʜʦʚʝʜʝʥʴ 

ʘʙʦ ʽʥʰʠʭ ʜʦʢʘʟʽʚ ʥʘ ʧʽʜʪʨʠʤʢʫ 

ʧʦʟʠʮʽʾ ʘʚʪʦʨʘ 

Å ʦʙʤʝʞʝʥʝ ʩʚʦʻʶ ʦʨʛʘʥʽʟʦʚʘʥʽʩ-

ʪʶ ʯʠ ʬʦʢʫʩʫʚʘʥʥʷʤ, ʘʙʦ ʤʦʞʝ 

ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʥʝʪʦʯʥʦʩʪʽ ʚ 

ʦʙôʻʜʥʘʥʥʽ ʯʠ ʨʦʟʚʠʪʢʫ ʽʜʝʡ 

Å ʧʨʝʜʩʪʘʚʣʷʻ ʚʤʽʥʥʷ ʚʠʢʦʨʠʩʪʘʥ-

ʥʷ ʤʦʚʠ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ, ʧʨʦʪʝ 

ʽʥʢʦʣʠ ʚʠʢʦʨʠʩʪʦʚʫʻ ʥʝʜʦʩʪʘʪʥʽʡ 

ʩʣʦʚʥʠʢʦʚʠʡ ʟʘʧʘʩ ʘʙʦ ʥʝʚʽʜʧʦʚʽʜ-

ʥʠʡ ʚʠʙʽʨ ʩʣʽʚ 

Å ʜʝʤʦʥʩʪʨʫʻ ʥʝʜʦʩʪʘʪʥʶ ʨʽʟʥʦ-

ʤʘʥʽʪʥʽʩʪʴ ʘʙʦ ʧʨʦʙʣʝʤʠ ʫ ʩʪʨʫʢ-

ʪʫʨʘʭ ʨʝʯʝʥʴ  

Å ʤʽʩʪʠʪʴ ʮʽʣʫ ʥʠʟʢʫ ʛʨʘʤʘʪʠʯʥʠʭ 

ʽ ʤʝʭʘʥʽʯʥʠʭ ʧʦʤʠʣʦʢ 
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ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʦʙôʻʢʪʠʚʥʦʩʪʽ ʦʮʽʥʶʚʘʥʥʷ ʝʩʝ ʦʨʛʘʥʽʟʘʪʦʨʠ 

ʪʝʩʪʫʚʘʥʥʷ ʥʘʤʘʛʘʶʪʴʩʷ ʟʘʣʫʯʘʪʠ ʜʦ ʾʭ ʧʝʨʝʚʽʨʢʠ ʧʨʠʥʘʡʤʥʽ ʜʚʦʭ 

ʥʝʟʘʣʝʞʥʠʭ ʦʮʽʥʶʚʘʯʽʚ, ʘ ʫ ʚʠʧʘʜʢʫ ʧʨʦʪʠʨʽʯ ʤʽʞ ʪʠʤʠ ʟ ʧʨʠʚʦʜʫ 

ʷʢʦʾʩʴ ʦʮʽʥʢʠ ï ʪʨʝʪʴʦʛʦ ʦʮʽʥʶʚʘʯʘ.  

ɼʣʷ ʦʧʠʪʫʚʘʣʴʥʠʢʽʚ ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʤʠ ʬʦʨʤʘʤʠ ʟʘ-

ʚʜʘʥʴ ʻ ʟʘʚʜʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʚʠʙʦʨʫ (ʟʘʟʚʠʯʘʡ ʟ ʚʘʨʽʘʥʪʘʤʠ 

ʚʽʜʧʦʚʽʜʽ çʧʦʛʦʜʞʫʶʩʷ ï ʥʝ ʧʦʛʦʜʞʫʶʩʷè, ʟʘʚʜʘʥʥʷ ʫ ʬʦʨʤʽ ʃʘʡ-

ʢʝʨʪʘ (Likert), ̔  ʙʽʧʦʣʷʨʥʠʡ (ʜʚʦʩʪʦʨʦʥʥʽʡ) ʩʧʠʩʦʢ.  

ɿʘʚʜʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʬʦʨʤʠ ʤʽʩʪʠʪʴ ʜʝʷʢʝ ʪʚʝʨʜʞʝʥʥʷ, ʟ 

ʷʢʠʤ ʦʧʠʪʫʚʘʥʦʤʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʦʛʦʜʠʪʠʩʷ ʘʙʦ ʥʝ ʧʦʛʦʜʠʪʠʩʷ. 

ɺʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ, ʱʦ ʪʫʪ ʥʝʤʘʻ ʧʨʘʚʠʣʴʥʠʭ ʘʙʦ ʥʝʧʨʘʚʠʣʴʥʠʭ 

ʚʽʜʧʦʚʽʜʝʡ. ʗʢʱʦ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ ʟʘ ʪʝʩʪ 

ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʙʽʣʴʰʽʡ ʚʠʨʘʞʝʥʦʩʪʽ ʫ ʦʧʠʪʫʚʘʥʦʛʦ ʢʦʥʩʪʨʫʢ-

ʪʫ, ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʷʢʦʛʦ ʩʢʣʘʜʝʥʦ ʪʝʩʪ, ʪʦ ʚʠʱʠʡ ʙʘʣ ʟʘ ʟʘʚʜʘʥʥʷ 

ʧʦʚʠʥʝʥ ʩʪʘʚʠʪʠʩʷ ʟʘ ʪʫ ʚʽʜʧʦʚʽʜʴ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʙʽʣʴʰʽʡ ʚʠʨʘʞʝ-

ʥʦʩʪʽ ʢʦʥʩʪʨʫʢʪʫ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʚʽʜʧʦʚʽʜʴ ʷʢ çʧʦʛʦʜʞʫʶʩʷè, ʪʘʢ ʽ 

çʥʝ ʧʦʛʦʜʞʫʶʩʷè. ʅʘʧʨʠʢʣʘʜ, ʚʽʜʧʦʚʽʜʴ çʧʦʛʦʜʞʫʶʩʷè ʥʘ ʟʘʚʜʘʥ-

ʥʷ ʟ ʪʚʝʨʜʞʝʥʥʷʤ çɼʽʪʠ ʧʦʚʠʥʥʽ ʙʝʟʟʘʧʝʨʝʯʥʦ ʧʽʜʢʦʨʷʪʠʩʷ ʩʚʦʾʤ 

ʙʘʪʴʢʘʤè ʩʚʽʜʯʠʪʴ ʧʨʦ ʙʽʣʴʰʫ ʚʠʨʘʞʝʥʽʩʪʴ ʘʪʠʪʶʜʫ, ʷʢʠʡ ʤʦʞʝ 

ʙʫʪʠ ʦʧʠʩʘʥʠʤ ʷʢ ʢʦʥʪʠʥʫʫʤ ʚʽʜ ʘʚʪʦʨʠʪʘʨʥʦʾ ʜʦ ʧʦʙʣʘʞʣʠʚʦʾ 

ʪʦʯʢʠ ʟʦʨʫ ʩʪʘʚʣʝʥʥʷ ʜʦ ʙʘʪʴʢʽʚʩʴʢʦʾ ʜʠʩʮʠʧʣʽʥʠ, ʫ ʙʽʢ ʘʚʪʦʨʠʪʘʨ-

ʥʦʾ. ʗʢʱʦ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʜʣʷ ʦʩʦʙʠ ʟ 

ʥʘʡʙʽʣʴʰ ʧʦʙʣʘʞʣʠʚʦʶ ʪʦʯʢʦʶ ʟʦʨʫ, ʪʦ ʟʘ ʮʶ ʚʽʜʧʦʚʽʜʴ ʤʦʞʝ 

ʧʨʠʩʚʦʶʚʘʪʠʩʷ 0 ʙʘʣʽʚ, ʘ ʟʘ ʚʽʜʧʦʚʽʜʴ çʥʝ ʧʦʛʦʜʞʫʶʩʷè - 1 ʙʘʣ. 

ɯʩʥʫʻ ʪʘʢʦʞ ʧʽʜʭʽʜ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʟʚʘʞʫʚʘʥʥʷ ʟʘʚʜʘʥʴ ʟ ʦʛʣʷʜʫ 

ʥʘ ʪʝ, ʥʘʩʢʽʣʴʢʠ ʩʠʣʴʥʦ ʚʠʨʘʞʝʥʦ ʚʠʤʽʨʶʚʘʥʠʡ ʢʦʥʩʪʨʫʢʪ ʫ ʪʚʝʨ-

ʜʞʝʥʥʽ ʜʘʥʦʛʦ ʟʘʚʜʘʥʥʷ. ʊʝʨʩʪʦʫʥʦʤ ʦʧʠʩʘʥʘ ʤʝʪʦʜʠʢʘ, ʟʘ ʷʢʦʶ 

ʘʚʪʦʨ ʦʧʠʪʫʚʘʣʴʥʠʢʘ ʨʦʟʨʦʙʣʷʻ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʪʚʝʨʜʞʝʥʴ (ʊʝʨʩ-

ʪʦʫʥ ʧʨʦʧʦʥʫʚʘʚ 100), ʷʢʽ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʫ ʧʦʨʷʜʢʫ ʚʽʜ ʚʢʨʘʡ 

ʧʦʟʠʪʠʚʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʢʦʥʩʪʨʫʢʪʫ ʜʦ ʚʢʨʘʡ ʥʝʛʘʪʠʚʥʦʛʦ. ɼʝʷʢʽ 

ʪʚʝʨʜʞʝʥʥʷ ʤʘʶʪʴ ʙʫʪʠ ʥʝʡʪʨʘʣʴʥʠʤʠ ʱʦʜʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʢʦʥʩ-

ʪʨʫʢʪʫ. ɺʩʽ ʪʚʝʨʜʞʝʥʥʷ ʧʦʤʽʱʘʶʪʴʩʷ ʛʨʫʧʦʶ ʝʢʩʧʝʨʪʽʚ ʫ ʦʜʠʥ ʟ 7, 

9, ʘʙʦ 11 ʨʽʚʥʠʭ ʟʘ ʜʦʚʞʠʥʦʶ ʽʥʪʝʨʚʘʣʽʚ, ʥʘ ʷʢʽ ʨʦʟʙʠʪʦ ʢʦʥʪʠʥʫʫʤ 

ʢʦʥʩʪʨʫʢʪʫ. ʇʽʩʣʷ ʮʴʦʛʦ ʪʽ ʪʚʝʨʜʞʝʥʥʷ, ʜʫʤʢʠ ʝʢʩʧʝʨʪʽʚ ʱʦʜʦ ʷʢʠʭ 

ʥʘʡʙʽʣʴʰʝ ʨʦʟʭʦʜʠʣʠʩʷ, ʚʽʜʩʽʚʘʶʪʴʩʷ, ʘ ʪʠʤ, ʱʦ ʟʘʣʠʰʘʶʪʴʩʷ, 

ʧʨʠʩʚʦʶʶʪʴ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʽʥʪʝʨʚʘʣʘʤ, ʫ 

ʷʢʠʭ ʚʦʥʠ ʟʥʘʭʦʜʷʪʴʩʷ. ʂʦʣʠ ʦʧʠʪʫʚʘʥʠʡ ʧʦʛʦʜʞʫʻʪʴʩʷ ʟ ʪʚʝʨ-
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ʜʞʝʥʥʷʤ, ʡʦʛʦ ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʜʦʜʘʻʪʴʩʷ ʜʦ ʟʘʛʘʣʴʥʦʾ ʦʮʽʥʢʠ 

ʦʧʠʪʫʚʘʥʦʛʦ.  

ɯʥʰʘ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʘ ʬʦʨʤʘ ʟʘʚʜʘʥʴ ʜʣʷ ʦʧʠʪʫʚʘʣʴ-

ʥʠʢʽʚ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʃʘʡʢʝʨʪʦʤ ʫ 1932 ʨʦʮʽ. ɿʘʚʜʘʥʥʷ ʟʘ ʮʽʻʶ ʬʦ-

ʨʤʦʶ ʤʽʩʪʠʪʴ ʪʚʝʨʜʞʝʥʥʷ, ʷʢʝ ʚʠʨʘʞʘʻ ʚʢʨʘʡ ʧʦʟʠʪʠʚʥʝ ʘʙʦ ʚʢʨʘʡ 

ʥʝʛʘʪʠʚʥʝ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʢʦʥʩʪʨʫʢʪʫ. ɼʘʣʽ ʥʘʚʦʜʠʪʴʩʷ ʧôʷʪʴ ʚʘʨʽʘ-

ʥʪʽʚ ʚʽʜʧʦʚʽʜʽ: çʧʦʚʥʽʩʪʶ ʥʝ ʧʦʛʦʜʞʫʶʩʷè - çʥʝ ʧʦʛʦʜʞʫʶʩʷè - çʥʝ 

ʫʧʝʚʥʝʥʠʡè - çʧʦʛʦʜʞʫʶʩʷè - çʧʦʚʥʽʩʪʶ ʥʝ ʧʦʛʦʜʞʫʶʩʷè. ʇʨʠ 

ʦʮʽʥʶʚʘʥʥʽ ʚʽʜʧʦʚʽʜʽ ʥʘ ʪʘʢʝ ʟʘʚʜʘʥʥʷ 1 ʙʘʣ ʧʨʠʩʚʦʶʻʪʴʩʷ ʟʘ ʚʽʜ-

ʧʦʚʽʜʴ, ʷʢʘ ʚʢʘʟʫʻ ʥʘ ʥʘʡʙʽʣʴʰ ʥʠʟʴʢʫ ʚʠʨʘʞʝʥʽʩʪʴ ʢʦʥʩʪʨʫʢʪʫ, 2 

ʙʘʣʠ ï ʟʘ ʥʘʩʪʫʧʥʫ ʽ ʪ.ʜ. ɿʘʛʘʣʴʥʦʶ ʦʮʽʥʢʦʶ ʟʘ ʪʝʩʪ ʙʫʜʝ ʩʫʤʘ ʙʘ-

ʣʽʚ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʢʦʞʥʝ ʟ ʟʘʚʜʘʥʴ.  

ʑʝ ʦʜʥʘ ʧʦʧʫʣʷʨʥʘ ʬʦʨʤʘ ʟʘʚʜʘʥʴ ʜʣʷ ʦʧʠʪʫʚʘʣʴʥʠʢʽʚ ï ʙ̔ -

ʧʦʣʷʨʥʘ ʧʘʨʘ (ʧʘʨʘ ʘʥʪʦʥʽʤʽʚ). ʇʨʠʢʣʘʜ: 

ɼʠʪʠʥʘ ʟ ʟʘʪʨʠʤʢʦʶ ʫ ʨʦʟʚʠʪʢʫ 

ʉʠʤʧʘʪʠʯʥʘ - - - - - ʇʦʪʚʦʨʥʘ 

ʈʘʜʽʩʥʘ - - - - - ʉʫʤʥʘ 

ɹʨʫʜʥʘ - - - - - ʏʠʩʪʘ 

 ʋ ʮʴʦʤʫ ʟʘʚʜʘʥʥʽ ʤʽʞ ʘʥʪʦʥʽʤʘʤʠ ʢʦʞʥʦʾ ʧʘʨʠ ʧʦʤʽʯʝʥʦ 

ʧôʷʪʴ ʪʦʯʦʢ ʢʦʥʪʠʥʫʫʤʫ. ɼʣʷ ʢʦʞʥʦʾ ʧʘʨʠ ʦʧʠʪʫʚʘʥʠʡ ʧʦʚʠʥʝʥ 

ʚʠʙʨʘʪʠ ʪʦʯʢʫ, ʷʢʘ ʥʘʡʙʽʣʴʰ ʪʦʯʥʦ ʚʽʜʧʦʚʽʜʘʻ ʡʦʛʦ ʧʦʯʫʪʪʶ. 

ɹʽʣʴʰʽʩʪʴ ʧʘʨ, ʟʘ ʆʩʛʫʜʦʤ, ʤʦʞʫʪʴ ʙʫʪʠ ʟʛʨʫʧʦʚʘʥʽ ʚ ʦʜʥʦʤʫ 

ʟ ʪʨʴʦʭ ʚʠʤʽʨʽʚ (ʬʘʢʪʦʨ ʦʮʽʥʢʠ, ʬʘʢʪʦʨ ʩʠʣʠ, ʬʘʢʪʦʨ ʘʢʪʠʚʥʦʩʪʽ). 

ʄʝʪʦʜ ʘʥʘʣʽʟʫ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʪʘʢʽ ʟʘʚʜʘʥʥʷ ʦʪʨʠ-

ʤʘʚ ʥʘʟʚʫ ʩʝʤʘʥʪʠʯʥʦʛʦ ʜʠʬʝʨʝʥʮʽʘʣʫ.  

ʈʦʟʨʦʙʥʠʢ ʦʧʠʪʫʚʘʣʴʥʠʢʘ ʧʦʚʠʥʝʥ ʧʘʤôʷʪʘʪʠ ʧʨʦ ʬʝʥʦʤʝʥ, 

ʷʢʠʡ ʥʘʟʠʚʘʶʪʴ ʩʭʠʣʴʥʽʩʪʶ ʜʦ ʚʽʜʧʦʚʽʜʝʡ. ʅʘʡʙʽʣʴʰ ʢʨʘʡʥʽ ʧʨʦʷʚʠ 

ʮʽʻʾ ʩʭʠʣʴʥʦʩʪʽ ʦʧʠʪʫʚʘʥʠʭ ʤʦʞʫʪʴ ʩʠʣʴʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʧʨʘʚʠʣʴ-

ʥʽʩʪʴ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʚʽʜʧʦʚʽʜʝʡ ï ʧʦʩʪʫʧʣʠʚʽʩʪʴ (ʩʭʠʣʴʥʽʩʪʴ ʧʦʛʦ-

ʜʞʫʚʘʪʠʩʷ ʟ ʪʚʝʨʜʞʝʥʥʷʤʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʟʤʽʩʪʫ), ʪʘ ʜʠʬʝʨʝʥʮʽ-

ʡʦʚʘʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʥʝʚʠʟʥʘʯʝʥʠʭ ʩʧʝʮʠʬʽʢʘʪʦʨʽʚ, 

ʪʘʢʠʭ ʷʢ ʽʥʢʦʣʠ ʽ ʯʘʩʪʦ. 

5. ʈʝʮʝʥʟʫʚʘʥʥʷ. ɺ ʦʨʛʘʥʽʟʘʮʽʷʭ, ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ ʚʠʛʦʪʦʚ-

ʣʝʥʥʷʤ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʪʝʩʪʽʚ (ʯʘʩʪʦ ʮʝ ʥʝʟʘʣʝʞʥʽ ʢʦʤʝʨʮʽʡʥʽ 

ʢʦʤʧʘʥʽʾ) ʜʫʞʝ ʚʽʜʧʦʚʽʜʘʣʴʥʦ ʩʪʘʚʣʷʪʴʩʷ ʜʦ ʝʪʘʧʫ ʨʝʮʝʥʟʫʚʘʥʥʷ 

ʥʦʚʦʩʪʚʦʨʝʥʠʭ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ. ɻʨʫʧʘ ʨʝʮʝʥʟʝʥʪʽʚ ʟʘʟʚʠʯʘʡ ʧʦ-

ʚʠʥʥʘ ʚʢʣʶʯʘʪʠ ʝʢʩʧʝʨʪʽʚ ʟ ʬʘʭʫ, ʜʦ ʷʢʦʛʦ ʚʽʜʥʦʩʠʪʴʩʷ ʚʠʤʽʨʶʚʘ-
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ʥʘ ʷʢʽʩʪʴ, ʝʢʩʧʝʨʪʽʚ ʟ ʚʠʤʽʨʶʚʘʥʴ, ʘ ʪʘʢʦʞ ʬʘʭʽʚʮʽʚ ʟ ʤʦʚʠ. ʂʣʶʯʦ-

ʚʽ ʥʘʧʨʷʤʢʠ ʨʝʮʝʥʟʫʚʘʥʥʷ: 

¶ ʪʦʯʥʽʩʪʴ ʽ ʦʜʥʦʟʥʘʯʥʽʩʪʴ ʬʦʨʤʫʣʶʚʘʥʥʷ ʟʘʚʜʘʥʥʷ; 

¶ ʜʦʨʝʯʥʽʩʪʴ, ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʧʝʮʠʬʽʢʘʮʽʷʤ; 

¶ ʪʝʭʥʽʯʥʽ ʥʝʜʦʣʽʢʠ, ʧʦʚôʷʟʘʥʽ ʟ ʢʦʥʩʪʨʫʢʮʽʻʶ ʟʘʚʜʘʥ-

ʥʷ; 

¶ ʛʨʘʤʘʪʠʢʘ ʪʘ ʦʨʬʦʛʨʘʬʽʷ; 

¶ ʥʝʫʧʝʨʝʜʞʝʥʽʩʪʴ (ʦʜʥʘʢʦʚʝ ʩʧʨʠʡʥʷʪʪʷ ʟʘʚʜʘʥʥʷ 

ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʨʽʟʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʯʠ ʢʫʣʴʪʫʨʥʠʭ 

ʛʨʫʧ ʫ ʧʦʧʫʣʷʮʽʾ ʝʢʟʘʤʝʥʦʚʘʥʠʭ; 

¶ ʟʨʫʯʥʽʩʪʴ ʧʨʦʯʠʪʘʥʥʷ. 

ʌʘʭʽʚʮʽ ʟ ʮʽʣʴʦʚʦʾ ʦʙʣʘʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʚʠʥʥʽ ʧʝʨʝʢʦʥʘʪʠ-

ʩʷ, ʱʦ ʟʘʚʜʘʥʥʷ ʪʝʩʪʫ ʥʝ ʜʦʧʫʩʢʘʻ ʥʝʦʜʥʦʟʥʘʯʥʦʾ ʚʽʜʧʦʚʽʜʽ. ʆʩʦʙ-

ʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʟʘʚʜʘʥʴ ʫ ʟʘʢʨʠʪʽʡ ʬʦʨʤʽ. ʊʘʢʦʞ ʩʣʽʜ ʫʧʝʚʥʠʪʠ-

ʩʷ, ʱʦ ʟʤʽʩʪ ʟʘʚʜʘʥʥʷ ʜʽʡʩʥʦ ʚʽʜʧʦʚʽʜʘʻ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʤʝʪʽ ʚʠʤʽ-

ʨʶʚʘʥʥʷ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ ï ʚʠʤʽʨʶʚʘʥʽʡ ʷʢʦʩʪʽ, ʘ ʪʘʢʦʞ ʮʽʣʴʦʚʽʡ 

ʧʦʧʫʣʷʮʽʾ. ʎʠʤ ʩʘʤʠʤ ʙʫʜʝ ʟʘʙʝʟʧʝʯʝʥʘ ʪʘʢ ʟʚʘʥʘ ʟʤʽʩʪʦʚʘ ʚʘʣʽʜ-

ʥʽʩʪʴ ʟʘʚʜʘʥʥʷ. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʪʝʩʪʫʚʘʥʥʷ ʚʠʩʦʢʦʾ ʚʽʜʧʦʚʽʜʘ-

ʣʴʥʦʩʪʽ (high stake testing), ʪʦʙʪʦ ʪʝʩʪʫʚʘʥʥʷ, ʨʝʟʫʣʴʪʘʪʠ ʷʢʦʛʦ 

ʤʦʞʫʪʴ ʢʘʨʜʠʥʘʣʴʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʞʠʪʪʻʚʠʡ ʰʣʷʭ ʝʢʟʘʤʝʥʦʚʘʥʦʛʦ, 

ʥʘʧʨʠʢʣʘʜ ʚʠʧʫʩʢʥʠʡ ʪʝʩʪ ʘʙʦ ʪʝʩʪ ʜʣʷ ʚʩʪʫʧʫ ʜʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, 

ʙʘʞʘʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʪʘʢʦʞ ʦʯʝʚʠʜʥʫ ʚʘʣʽʜʥʽʩʪʴ (face validity) ï 

ʟʨʦʟʫʤʽʣʽʩʪʴ ʽ ʧʨʠʡʥʷʪʥʽʩʪʴ ʟʘʚʜʘʥʥʷ ʜʣʷ ʥʝʬʘʭʽʚʮʽʚ, ʷʢʽ ʤʦʞʫʪʴ 

ʧʨʦʪʝ ʙʫʪʠ ʟʘʮʽʢʘʚʣʝʥʠʤʠ ʦʩʦʙʘʤʠ (ʥʘʧʨʠʢʣʘʜ, ʙʘʪʴʢʽʚ ʯʠ ʧʦʣʽʪʠ-

ʢʽʚ). ʗʢʱʦ ʟʘʚʜʘʥʥʷ ʩʪʚʦʨʶʚʘʣʦʩʷ ʥʘ ʦʩʥʦʚʽ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʪʦ ʧʦʪ-

ʨʽʙʥʦ ʧʝʨʝʚʽʨʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʘʚʜʘʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʾ. 

ʊʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ ʤʦʞʫʪʴ ʚʦʣʦʜʽʪʠ ʥʝʜʦʣʽʢʘʤʠ, ʧʨʠʪʘʤʘʥʥʠ-

ʤʠ ʜʣʷ ʨʽʟʥʠʭ ʬʦʨʤ ʟʘʚʜʘʥʴ. ɯʩʥʫʶʪʴ ʥʝʜʦʣʽʢʠ, ʟʘʛʘʣʴʥʽ ʜʣʷ ʬʦʨʤʠ 

ʟʘʚʜʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʢʦʣʠ ʫ ʟʘʚʜʘʥʥʽ ʤʥʦʞʠʥʥʦʛʦ ʚʠʙʦʨʫ ʚʘʨʽʘʥʪ ʟ 

ʧʨʘʚʠʣʴʥʦʶ ʚʽʜʧʦʚʽʜʜʶ ʟʥʘʯʥʦ ʜʦʚʰʠʡ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʠʩʪʨʘʢʪʦ-

ʨʘʤʠ. ʈʘʟʦʤ ʟ ʪʠʤ, ʽʩʥʫʶʪʴ ʥʝʜʦʣʽʢʠ, ʩʧʝʮʠʬʽʯʥʽ ʜʣʷ ʮʽʣʴʦʚʦʾ ʦʙ-

ʣʘʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʤʘʪʝʤʘʪʠʢʠ ʜʦʙʨʝ ʟʥʘʶʪʴ, ʱʦ ʥʝ 

ʤʦʞʥʘ ʫ ʟʘʚʜʘʥʥʽ çʨʦʟʚôʷʟʘʪʠ ʨʽʚʥʷʥʥʷéè, ʧʨʘʚʠʣʴʥʦʶ ʚʽʜʧʦʚʽʜ-

ʜʶ ʥʘ ʷʢʝ ʻ ʦʜʥʝ ʯʠʩʣʦ, ʬʦʨʤʫʣʶʚʘʪʠ ʚʘʨʽʘʥʪʠ ʚʽʜʧʦʚʽʜʝʡ ʫ ʚʠʛʣʷ-

ʜʽ ʯʠʩʝʣ, ʦʩʢʽʣʴʢʠ ʝʢʟʘʤʝʥʦʚʘʥʠʡ ʤʦʞʝ ʟʥʘʡʪʠ ʧʨʘʚʠʣʴʥʫ ʚʽʜʧʦ-

ʚʽʜʴ, ʧʨʦʩʪʦ ʧʽʜʩʪʘʚʣʷʶʯʠ ʢʦʞʝʥ ʟ ʚʘʨʽʘʥʪʽʚ ʫ ʨʽʚʥʷʥʥʷ. ʋ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ ʧʨʦʙʣʝʤʫ ʣʝʛʢʦ ʫʩʫʥʫʪʠ, ʟʤʽʥʠʚʰʠ ʬʦʨʤʫ ʟʘʚʜʘʥʥʷ ʥʘ 
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ʚʽʜʢʨʠʪʫ. ʇʽʜʢʨʝʩʣʠʤʦ, ʱʦ ʟ ʧʨʘʚʠʣʘʤʠ ʧʦʙʫʜʦʚʠ ʟʘʚʜʘʥʴ ʫ ʨʽʟʥʠʭ 

ʬʦʨʤʘʭ ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʙʽʟʥʘʥʽ ʷʢ ʘʚʪʦʨʠ, ʪʘʢ ʽ ʨʝʮʝʥʟʝʥʪʠ. 

ʌʘʭʽʚʮʽ ʟ ʤʦʚʠ ʧʦʚʠʥʥʽ ʧʝʨʝʚʽʨʠʪʠ ʚʽʜʩʫʪʥʽʩʪʴ ʫ ʟʘʚʜʘʥʥʽ 

ʦʨʬʦʛʨʘʬʽʯʥʠʭ ʪʘ ʛʨʘʤʘʪʠʯʥʠʭ ʧʦʤʠʣʦʢ, ʘ ʪʘʢʦʞ ʣʘʢʦʥʽʯʥʽʩʪʴ 

ʪʝʢʩʪʫ. 

ʑʝ ʦʜʠʥ ʚʘʞʣʠʚʠʡ ʘʩʧʝʢʪ ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ 

ʱʦʜʦ ʨʽʟʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʪʘ/ʘʙʦ ʢʫʣʴʪʫʨʥʠʭ ʛʨʫʧ, ʧʨʝʜʩʪʘʚʥʠʢʠ 

ʷʢʠʭ ʤʦʞʫʪʴ ʟʫʩʪʨʽʯʘʪʠʩʷ ʫ ʮʽʣʴʦʚʽʡ ʧʦʧʫʣʷʮʽʾ. ʍʨʝʩʪʦʤʘʪʽʡʥʠʤ ʻ 

ʧʨʠʢʣʘʜ, ʷʢʠʡ ʩʚʦʛʦ ʯʘʩʫ ʥʘʙʫʚ ʰʠʨʦʢʦʛʦ ʨʦʟʛʦʣʦʩʫ ʫ ʉʐɸ. ʋ 

ʦʜʥʦʤʫ ʟ ʟʘʚʜʘʥʴ ʪʝʩʪʫ SAT ʝʢʟʘʤʝʥʦʚʘʥʠʤ ʧʨʦʧʦʥʫʚʘʣʦʩʷ ʧʽʜʽʙ-

ʨʘʪʠ ʧʘʨʫ ʩʣʽʚ, ʥʘʡʙʽʣʴʰ ʙʣʠʟʴʢʠʭ ʟʘ ʣʦʛʽʯʥʠʤ ʟʚôʷʟʢʘʤʠ ʜʦ ʧʘʨʠ 

ʙ̔ ʛʫʥ-ʤʘʨʘʬʦʥ. ʇʨʘʚʠʣʴʥʦʶ ʚʽʜʧʦʚʽʜʜʶ ʙʫʣʘ ʧʘʨʘ ʚʝʩʣʷʨ-ʨʝʛʘʪʘ. 

ʅʘ ʮʝ ʟʘʚʜʘʥʥʷ ʜʘʣʠ ʧʨʘʚʠʣʴʥʫ ʚʽʜʧʦʚʽʜʴ 53% ʙʽʣʠʭ ʫʯʥʽʚ, ʽ ʣʠʰʝ 

22% ʯʦʨʥʦʰʢʽʨʠʭ. ʇʦʣʽʪʠʢʠ ʟʚʠʥʫʚʘʪʠʣʠ ʨʦʟʨʦʙʥʠʢʽʚ SAT ʚ ʫʧʝ-

ʨʝʜʞʝʥʦʤʫ ʩʪʘʚʣʝʥʥʽ ʜʦ ʙʽʜʥʠʭ ʯʦʨʥʦʰʢʽʨʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʥʘʩʝ-

ʣʝʥʥʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʙʽʣʠʤʠ ʙʘʛʘʪʠʤʠ ʚʣʘʩʥʠʢʘʤʠ ʷʭʪ, ʦʩʢʽʣʴʢʠ 

ʧʝʨʰʽ ʤʦʛʣʠ ʥʝ ʟʥʘʪʠ ʽ ʥʽʢʦʣʠ ʥʝ ʯʫʪʠ ʩʣʦʚʘ ʨʝʛʘʪʘ. 

ʗʢʱʦ ʤʝʪʦʶ ʪʝʩʪʫʚʘʥʥʷ ʥʝ ʻ ʧʝʨʝʚʽʨʢʘ ʰʚʠʜʢʦʩʪʽ ʯʠʪʘʥʥʷ ʽ 

ʩʧʨʠʡʥʷʪʪʷ ʪʝʢʩʪʫ, ʧʦʪʨʽʙʥʦ ʧʝʨʝʚʽʨʠʪʠ, ʯʠ ʥʝ ʙʫʜʝ ʜʦʚʞʠʥʘ ʪʝʢʩ-

ʪʫ ʟʘʚʜʘʥʥʷ ʚʧʣʠʚʘʪʠ ʥʘ ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʽʜʧʦʚʽʜʽ. ʆʩʦʙʣʠʚʦ ʮʝ ʚʘʞ-

ʣʠʚʦ ʜʣʷ ʮʽʣʴʦʚʠʭ ʧʦʧʫʣʷʮʽʡ, ʜʣʷ ʯʣʝʥʽʚ ʷʢʠʭ ʤʦʚʘ ʪʝʩʪʫʚʘʥʥʷ ʥʝ 

ʟʘʚʞʜʠ ʻ ʨʽʜʥʦʶ, ʘ ʪʘʢʦʞ ʫ ʚʠʧʘʜʢʫ ʪʝʩʪʫʚʘʥʥʷ ʜʽʪʝʡ ʜʦʰʢʽʣʴʥʦʛʦ 

ʘʙʦ ʨʘʥʥʴʦʛʦ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ. ʅʘʜʪʦ ʜʦʚʛʝ ʬʦʨʤʫʣʶʚʘʥʥʷ ʟʘʚʜʘʥʥʷ 

ʽ/ʘʙʦ ʚʽʜʧʦʚʽʜʝʡ ʤʦʞʝ ʧʦʛʽʨʰʫʚʘʪʠ ʟʤʽʩʪʦʚʫ ʚʘʣʽʜʥʽʩʪʴ ʥʘʚʽʪʴ ʜʣʷ 

ʦʜʥʦʨʽʜʥʦʾ ʟʘ ʫʩʽʤʘ ʦʟʥʘʢʘʤʠ ʧʦʧʫʣʷʮʽʾ. 

ʋ ʚʠʧʘʜʢʫ ʦʙʤʝʞʝʥʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʨʝʮʝʥʟʫʚʘʥʥʷ 

ʟʘʚʜʘʥʴ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʧʽʩʣʷ ʾʭ ʧʦʧʝʨʝʜʥʴʦʾ ʘʧʨʦʙʘʮʽʾ ʥʘ ʥʝ-

ʚʝʣʠʢʽʡ ʚʠʙʽʨʮʽ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʧʦʧʫʣʷʮʽʾ ʝʢʟʘʤʝʥʦʚʘʥʠʭ, ʷʢʘ ʜʦ-

ʟʚʦʣʠʪʴ ʯʘʩʪʠʥʫ ʟʘʚʜʘʥʴ ʚʽʜʩʽʷʪʠ ʘʙʦ ʚʢʘʞʝ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʾʭ ʢʦ-

ʨʠʛʫʚʘʥʥʷ. 

6. ʇʦʧʝʨʝʜʥʷ ʘʧʨʦʙʘʮʽʷ ʟʘʚʜʘʥʴ. ʎʝʡ ʝʪʘʧ ʻ ʥʝʦ-

ʙʦʚôʷʟʢʦʚʠʤ, ʘʣʝ ʙʘʞʘʥʠʤ ʧʝʨʝʜ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʠʤʠ (ʧʦʣʴʦʚʠ-

ʤʠ) ʚʠʧʨʦʙʦʚʫʚʘʥʥʷʤʠ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʥʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʡ ʚʠ-

ʙʽʨʮʽ ʟ ʮʽʣʴʦʚʦʾ ʧʦʧʫʣʷʮʽʾ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʟʝʢʦʥʦʤʠʪʠ ʨʝʩʫʨʩʠ 

ʰʣʷʭʦʤ ʚʠʣʫʯʝʥʥʷ ʯʠ ʢʦʨʠʛʫʚʘʥʥʷ ʟʘʚʜʘʥʴ. ɿʘʚʜʘʥʥʷ, ʧʨʠʟʥʘʯʝʥʽ 

ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʚʠʩʦʢʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʙʘʞʘʥʦ ʧʦʧʝʨʝʜʥʴʦ ʧʝʨʝ-

ʚʽʨʠʪʠ ʥʘ ʚʠʙʽʨʮʽ 100-200 ʦʩʽʙ, ʘ ʷʢʱʦ ʪʘʢʦʾ ʤʦʞʣʠʚʦʩʪʽ ʥʝʤʘʻ, ʪʦ 

ʭʦʯʘ ʙ ʥʘ ʚʠʙʽʨʮʽ ʦʙôʻʤʦʤ ʥʝ ʤʝʥʰʝ 15 ʦʩʽʙ. ʇʽʜ ʯʘʩ ʧʦʧʝʨʝʜʥʴʦʾ 
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ʘʧʨʦʙʘʮʽʾ ʨʦʟʨʦʙʥʠʢʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʟʘ ʚʠʢʦʥʘʥʥʷʤ 

ʟʘʚʜʘʥʴ, ʬʽʢʩʫʶʯʠ ʤʦʤʝʥʪʠ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ ʫ ʫʯʘʩʥʠʢʽʚ ʪʝʩʪʫʚʘʥ-

ʥʷ ʟʙʝʥʪʝʞʝʥʥʷ. ʇʽʩʣʷ ʩʝʘʥʩʫ ʪʝʩʪʫʚʘʥʥʷ ʟ ʡʦʛʦ ʫʯʘʩʥʠʢʘʤʠ ʧʨʦ-

ʚʦʜʷʪʴ ʩʧʽʚʙʝʩʽʜʫ, ʧʽʜ ʯʘʩ ʷʢʦʾ ʧʨʦʩʷʪʴ ʾʭ ʧʨʦʢʦʤʝʥʪʫʚʘʪʠ ʟʘʚʜʘʥʥʷ 

ʽ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʰʣʷʭʠ ʾʭ ʚʜʦʩʢʦʥʘʣʝʥʥʷ. 

ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʪʘʢʦʞ ʟʽʙʨʘʪʠ ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʦʧʠʩʦʚʽ 

ʩʪʘʪʠʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʚʜʘʥʴ, ʜʣʷ ʪʦʛʦ ʱʦʙ ʤʘʪʠ ʧʨʠʙʣʠʟʥʽ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʾʭ ʩʢʣʘʜʥʽʩʪʴ, ʜʠʩʧʝʨʩʽʶ ʚʽʜʧʦʚʽʜʝʡ, ʜʠʬʝʨʝʥʮʽʡʦʚʥʫ 

ʟʜʘʪʥʽʩʪʴ. ɺʩʝ ʮʝ ʪʘʢʦʞ ʜʦʟʚʦʣʠʪʴ ʩʢʦʨʠʛʫʚʘʪʠ ʜʝʷʢʽ ʟʘʚʜʘʥʥʷ ʱʝ 

ʜʦ ʧʦʯʘʪʢʫ ʧʦʣʴʦʚʦʛʦ ʚʠʧʨʦʙʦʚʫʚʘʥʥʷ. 

ʅʘʩʪʫʧʥʽ ʝʪʘʧʠ. ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʧʝʨʝʜʥʴʦʾ ʘʧʨʦʙʘʮʽʾ 

ʟʘʚʜʘʥʴ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʣʴʦʚʝ ʚʠʧʨʦʙʫʚʘʥʥʷ ʾʭ ʥʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʡ 

ʚʠʙʽʨʮʽ ʟ ʮʽʣʴʦʚʦʾ ʧʦʧʫʣʷʮʽʾ ʫ ʚʠʛʣʷʜʽ ʪʘ ʫʤʦʚʘʭ, ʤʘʢʩʠʤʘʣʴʥʦ ʥʘ-

ʙʣʠʞʝʥʠʤʠ ʜʦ ʪʠʭ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴʩʷ ʧʨʠ ʧʦʚʥʦʮʽʥʥʦʤʫ (ʤʦʞʣʠ-

ʚʦ, ʡ ʢʦʤʝʨʮʽʡʥʦʤʫ) ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʝʩʪʫ. ʎʝʡ ʝʪʘʧ ʻ ʥʘʜʟʚʠʯʘʡʥʦ 

ʚʘʞʣʠʚʠʤ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ ʦʪʨʠʤʫʶʪʴ ʧʩʠʭʦʤʝʪʨʠʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʚʜʘʥʴ, ʧʨʦʚʦʜʷʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʚʘʣʽʜʥʦʩʪʽ ʪʘ ʥʘ-

ʜʽʡʥʦʩʪʽ, ʽ, ʚʨʝʰʪʽ, ʬʦʨʤʫʶʪʴ ʦʩʪʘʪʦʯʥʠʡ ʚʘʨʽʘʥʪ ʪʝʩʪʫ ʟ ʟʘʜʘʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʗʢʱʦ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʥʦʨʤʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʪʝʩʪʫ, ʪʦ ʟʘʚʜʘʥʥʷ ʜʣʷ ʢʽʥʮʝʚʦʛʦ ʥʘʙʦʨʫ ʦʙʠʨʘʶʪʴ, ʚʠʭʦ-

ʜʷʯʠ ʟ ʩʪʘʪʠʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʚʜʘʥʴ. ɼʣʷ ʥʦʨʤʦ-

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʪʘʢʦʞ ʽʩʥʫʶʪʴ ʤʝʪʦʜʠʢʠ ʚʠʙʦʨʫ ʟʘʚʜʘʥʴ. 

ɼʣʷ ʦʩʪʘʪʦʯʥʦ ʩʪʚʦʨʝʥʦʛʦ ʪʝʩʪʫ ʧʨʦʚʦʜʷʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ-

ʜʽʡʥʦʩʪʽ ʪʘ ʚʘʣʽʜʥʦʩʪʽ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʪʝʩʪ ʚ ʮʽʣʦʤʫ. 

ʋʩʽ ʮʽ ʜʽʾ ʙʫʜʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʷ ʥʘʤʠ ʚ ʥʘʩʪʫʧʥʠʭ ʨʦʟʜʽʣʘʭ. 
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τȢ ˏˍ˘˴ˑ˚˴˞˟ȡ˩ ˔ˍːˍ˘˩˚˕˖ ˛ː˘ˬˑ 

ʇʦʥʷʪʪʷ ʚʘʣʽʜʥʦʩʪʽ ʪʘ ʚʘʣʽʜʠʟʘʮʽʾ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ 

ʻ ʦʜʥʠʤ ʟ ʯʠ ʥʝ ʥʘʡʩʢʣʘʜʥʽʰʠʭ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʪʝʦʨʽʾ ʦʩʚʽʪʥʽʭ ʚʠʤʽʨʶʚʘʥʴ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʚʘʣʽʜʠʟʘʮʽʾ ʥʦʚʠʭ ʪʝʩʪʽʚ ʻ 

ʥʘʩʣʽʜʢʦʤ ʩʘʤʦʾ ʧʨʠʨʦʜʠ ʪʝʩʪʫʚʘʥʥʷ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ, ʟ ʦʜʥʦʛʦ 

ʙʦʢʫ, ʥʘʷʚʥʽʩʪʴ ʧʝʚʥʠʭ ʧʦʧʝʨʝʜʥʽʭ ʪʝʦʨʝʪʠʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʘ ʟ 

ʽʥʰʦʛʦ ʙʦʢʫ, - ʚʽʜʰʫʢʘʥʥʷ ʯʘʩʪʢʦʚʠʭ ʩʚʽʜʯʝʥʴ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ 

ʮʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʧʦʜʘʣʴʰʦʛʦ ʫʟʘʛʘʣʴʥʝʥʥʷ ʩʚʽʜʯʝʥʴ, ʘ ʪʘʢʦʞ ʧʨʘ-

ʚʠʣʴʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ.  

ʋ ʟʤʽʩʪʽ ʧʦʥʷʪʪʷ ʚʘʣʽʜʥʦʩʪʽ, ʧʦʯʠʥʘʶʯʠ ʟ 20-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦ-

ʛʦ ʩʪʦʣʽʪʪʷ, ʘʢʮʝʥʪ ʧʦʩʪʫʧʦʚʦ ʟʤʽʱʫʚʘʚʩʷ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʚʢʦʣʦ 

ʽʜʝʾ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ ʟʦʚʥʽʰʥʴʦʤʫ ʢʨʠʪʝʨʽʶ 

(ʢʨʠʪʝʨʽʘʣʴʥʘ ʚʘʣʽʜʥʽʩʪʴ), ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʦʮʽʥʶʚʘʥʥʷ ʥʘʩʘʤʧʝʨʝʜ 

ʧʨʘʚʠʣʴʥʦʩʪʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫ-

ʚʘʥʥʷ. ʅʘ ʮʴʦʤʫ ʰʣʷʭʫ ʪʝʦʨʽʷ ʚʘʣʽʜʠʟʘʮʽʾ ʧʨʦʡʰʣʘ ʯʝʨʝʟ ʧʝʨʽʦʜ 

ʧʘʥʫʚʘʥʥʷ ʪʘʢ ʟʚʘʥʦʾ çʪʨʦʾʩʪʦʾè ʤʦʜʝʣʽ ʚʘʣʽʜʥʦʩʪʽ (ʟʤʽʩʪʦʚʘ, ʢʨʠ-

ʪʝʨʽʘʣʴʥʘ ʪʘ ʢʦʥʩʪʨʫʢʪʥʘ ʪʠʧʠ ʚʘʣʽʜʥʦʩʪʽ), ʜʦ ʚʠʜʽʣʝʥʥʷ ʢʦʥʩʪʨʫʢ-

ʪʥʦʾ ʚʘʣʽʜʥʦʩʪʽ ʷʢ ʟʘʛʘʣʴʥʦʾ, ʱʦ ʦʭʦʧʣʶʻ ʪʘʢʦʞ ʧʦʥʷʪʪʷ ʟʤʽʩʪʦʚʦʾ 

ʪʘ ʢʨʠʪʝʨʽʘʣʴʥʦʾ ʚʘʣʽʜʥʦʩʪʽ, ʽ ʜʘʣʽ ï ʜʦ ʪʨʘʢʪʫʚʘʥʥʷ ʚʘʣʽʜʥʦʩʪʽ ʷʢ 

ʘʨʛʫʤʝʥʪʫ ʚ ʨʘʤʢʘʭ ʟʘʛʘʣʴʥʦʾ ʪʝʦʨʽʾ ʚʘʣʽʜʠʟʘʮʽʾ ʄ. ʂʝʡʥʘ. 

ʄʦʜʝʣʴ ʂʝʡʥʘ ʚʘʣʽʜʥʦʩʪʽ ʷʢ ʘʨʛʫʤʝʥʪʫ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʥʠʤ 

ʱʝ ʫ 1982 ʨʦʮʽ, ʘʣʝ ʪʦʜʽ ʮʷ ʪʝʦʨʽʷ ʥʝ ʥʘʙʫʣʘ ʧʦʤʽʪʥʦʛʦ ʧʦʰʠʨʝʥʥʷ. 

ʆʜʥʘʢ ʩʘʤʝ ʂʝʡʥʫ ʙʫʣʦ ʜʦʚʽʨʝʥʦ ʥʘʧʠʩʘʪʠ ʨʦʟʜʽʣ çɺʘʣʽʜʠʟʘʮʽʷè 

ʜʣʷ ʯʝʪʚʝʨʪʦʛʦ ʚʠʜʘʥʥʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʟʙʽʨʥʠʢʘ çEducational 

Measurementè [10], ʷʢʠʡ ʚʠʜʘʥʦ ʫ 2006 ʨʦʮʽ ʧʽʜ ʝʛʽʜʦʶ ACE ʪʘ 

NCME. ʇʽʜʭʽʜ ʂʝʡʥʘ ʻ ʩʧʨʦʙʦʶ ʥʘʜʘʪʠ ʨʦʟʨʦʙʥʠʢʘʤ ʪʘ ʢʦʨʠʩʪʫ-

ʚʘʯʘʤ ʪʝʩʪʽʚ ʻʜʠʥʫ ʤʝʪʦʜʦʣʦʛʽʶ ʚʘʣʽʜʠʟʘʮʽʾ, ʽ ʮʝ ʻ ʜʦʙʨʠʤ ʘʨʛʫʤʝ-

ʥʪʦʤ ʜʣʷ ʧʦʢʣʘʜʘʥʥʷ ʮʽʻʾ ʤʝʪʦʜʦʣʦʛʽʾ ʚ ʦʩʥʦʚʫ ʟʘʛʘʣʴʥʦʛʦ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʚʘʣʽʜʥʦʩʪʽ ʪʝʩʪʫ. ɼʘʣʽ ʤʠ ʥʘʤʘʛʘʪʠʤʝʤʦʩʷ ʧʨʦʩʣʽʜʢʫʚʘʪʠ 

ʣʦʛʽʢʫ ʨʦʟʚʠʪʢʫ ʧʦʥʷʪʪʷ ʚʘʣʽʜʥʦʩʪʽ ʪʘ ʚʘʣʽʜʠʟʘʮʽʾ ʩʪʦʩʦʚʥʦ ʽʥʩʪʨʫ-

ʤʝʥʪʽʚ ʦʩʚʽʪʥʽʭ ʚʠʤʽʨʶʚʘʥʴ, ʩʪʠʩʣʦ ʚʠʢʣʘʩʪʠ ʩʫʯʘʩʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʮʽʻʾ ʧʨʦʙʣʝʤʠ, ʫʟʘʛʘʣʴʥʝʥʠʡ ʄ. ʂʝʡʥʦʤ, ʘ ʪʘʢʦʞ ʨʦʟʛʣʷʥʫʪʠ ʦʩʥʦ-

ʚʥʽ ʢʦʥʢʨʝʪʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʚʠʜʫ ʚʘʣʽʜʥʦʩʪʽ.  
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ɽʚʦʣʶʮʽʷ ʧʦʥʷʪʪʷ ʚʘʣʽʜʥʦʩʪʽ ʚ ʪʝʩʪʫʚʘʥʥʽ. ɺʘʣʽʜʥʽʩʪʴ ʚ 

ʥʘʫʮʽ ï ʮʝ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʝʤʧʽʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʽʡ ʤʝʪʽ, ʟʘʨʘʜʠ 

ʷʢʦʾ ʚʦʥʠ ʧʨʦʚʦʜʷʪʴʩʷ.  

ɺ ʧʩʠʭʦʤʝʪʨʽʾ ʪʝʩʪ ʥʘʟʠʚʘʻʪʴʩʷ ʚʘʣʽʜʥʠʤ, ʷʢʱʦ ʚʽʥ ʘʜʝʢʚʘʪʥʦ  

ʚʠʤʽʨʶʻ ʩʘʤʝ ʪʫ ʷʢʽʩʪʴ (ʨʠʩʫ ʯʠ ʢʦʥʩʪʨʫʢʪ), ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʷʢʦʾ 

ʚʽʥ ʙʫʚ ʩʪʚʦʨʝʥʠʡ.  

ʋʢʣʘʜʘʯʽ ʪʘ ʢʦʨʠʩʪʫʚʘʯʽ ʪʝʩʪʽʚ ʯʘʩʪʦ ʦʙʤʝʞʫʶʪʴʩʷ ʣʠʰʝ ʧʝ-

ʨʝʚʽʨʢʦʶ ʯʘʩʪʢʦʚʠʭ ʩʚʽʜʯʝʥʴ ʚʘʣʽʜʥʦʩʪʽ. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʮʝ 

ʮʽʣʢʦʤ ʚʠʧʨʘʚʜʘʥʠʡ ʧʽʜʭʽʜ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʚʯʠʪʝʣʴ ʚ ʢʽʥʮʽ ʫʨʦʢʫ 

ʧʨʦʧʦʥʫʻ ʫʯʥʷʤ ʥʝʚʝʣʠʢʠʡ ʪʝʩʪ ʥʘ ʟʘʩʚʦʻʥʥʷ ʱʦʡʥʦ ʧʨʦʡʜʝʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʜʦʩʪʘʪʥʴʦ, ʢʨʽʤ ʚʠʟʥʘʯʝʥʥʷ ʧʨʘʚʠʣʘ ʥʘʨʘʭʫʚʘʥʥʷ ʙʘʣʽʚ 

ʟʘ ʦʢʨʝʤʽ ʟʘʚʜʘʥʥʷ ʪʘ ʧʨʘʚʠʣʴʥʦʾ ʧʨʦʮʝʜʫʨʠ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫʚʘʥ-

ʥʷ, ʟʘʙʝʟʧʝʯʠʪʠ ʪʘʢʦʞ ʟʤʽʩʪʦʚʫ ʚʘʣʽʜʥʽʩʪʴ ʮʴʦʛʦ ʪʝʩʪʫ. ɺ ʽʥʰʠʭ 

ʚʠʧʘʜʢʘʭ, ʟʘ ʥʘʷʚʥʦʩʪʽ ʚʘʣʽʜʥʦʛʦ ʢʨʠʪʝʨʽʶ (ʥʘʧʨʠʢʣʘʜ, ʽʥʰʦʛʦ 

ʪʝʩʪʫ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʟ ʪʽʻʶ ʞ ʤʝʪʦʶ), ʮʽʣʢʦʤ ʜʦʩʪʘʪʥʴʦ 

ʧʝʨʝʚʽʨʠʪʠ, çʟʘ ʨʽʚʥʠʭ ʽʥʰʠʭ ʫʤʦʚè, ʯʠ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʶ ʻ ʢʦʨʝ-

ʣʷʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʨʠʪʝ-

ʨʽʶ. ɸʣʝ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʚʠʤʽ-

ʨʶʚʘʥʥʷ, ʜʣʷ ʷʢʦʛʦ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʤʘʩʦʚʝ ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ, 

ʽ ʨʝʟʫʣʴʪʘʪʠ ʷʢʦʛʦ ʤʦʞʫʪʴ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠʩʷ ʡ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʫ 

ʨʽʟʥʠʭ ʢʦʥʪʝʢʩʪʘʭ, ʜʦʩʣʽʜʞʝʥʥʷ ʚʘʣʽʜʥʦʩʪʽ ʤʘʻ ʙʫʪʠ ʢʦʤʧʣʝʢʩʥʠʤ, 

ʪʦʙʪʦ ʚʦʥʦ ʧʦʚʠʥʥʝ ʦʭʦʧʣʶʚʘʪʠ ʫʩʽ ʾʾ ʘʩʧʝʢʪʠ.  

ɼʣʷ ʢʨʘʱʦʛʦ ʨʦʟʫʤʽʥʥʷ ʧʨʦʙʣʝʤʠ ʚʘʣʽʜʥʦʩʪʽ ʨʦʟʛʣʷʥʝʤʦ 

ʟʥʘʯʥʦ ʧʨʦʩʪʽʰʠʡ, ʟ ʪʦʯʢʠ ʟʦʨʫ ʚʘʣʽʜʠʟʘʮʽʾ, ʚʠʜ ʚʠʤʽʨʶʚʘʥʥʷ ï 

ʬʽʟʠʯʥʝ ʚʠʤʽʨʶʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ 

ʣʶʜʠʥʠ. ʆʯʝʚʠʜʥʦ, ʱʦ, ʧʝʨʰ ʟʘ ʚʩʝ, ʥʘʤ ʧʦʪʨʽʙʝʥ ʷʢʽʩʥʠʡ ʽʥʩʪʨʫ-

ʤʝʥʪ ï ʛʨʘʜʫʩʥʠʢ.  ʏʠ ʤʦʞʝʤʦ ʤʠ ʟʘʤʽʩʪʴ ʛʨʘʜʫʩʥʠʢʘ ʚʠʢʦʨʠʩʪʘʪʠ 

ʢʽʤʥʘʪʥʠʡ ʪʝʨʤʦʤʝʪʨ? ʗʢʱʦ ʪʘʢ, ʪʦ ʟ ʷʢʠʤʠ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʡ ʦʙ-

ʤʝʞʝʥʥʷʤʠ? ʗʢʽʩʪʴ ʛʨʘʜʫʩʥʠʢʘ ʤʦʞʥʘ ʚʠʟʥʘʯʘʪʠ ʧʦ-ʨʽʟʥʦʤʫ. ʅʘ-

ʧʨʠʢʣʘʜ, ʤʠ ʤʦʞʝʤʦ ʧʦʨʽʚʥʷʪʠ ʡʦʛʦ ʧʦʢʘʟʘʥʥʷ ʟ ʧʦʢʘʟʘʥʥʷʤʠ ʽʥ-

ʰʦʛʦ ʛʨʘʜʫʩʥʠʢʘ, ʷʢʽʩʪʴ ʷʢʦʛʦ ʥʝ ʚʠʢʣʠʢʘʻ ʫ ʥʘʩ ʩʫʤʥʽʚʽʚ (çʢʨʠʪʝ-

ʨʽʘʣʴʥʘè ʚʘʣʽʜʥʽʩʪʴ), ʘʙʦ ʧʝʨʝʚʽʨʠʪʠ ʧʦʢʘʟʘʥʥʷ ʥʘʰʦʛʦ ʛʨʘʜʫʩʥʠʢʘ 

ʥʘ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʽʡ ʛʨʫʧʽ ʮʽʣʢʦʤ ʟʜʦʨʦʚʠʭ ʦʩʽʙ. ʂʨʽʤ ʪʦʛʦ, ʤʠ 

ʧʦʚʠʥʥʽ ʧʨʘʚʠʣʴʥʦ çʯʠʪʘʪʠè ʰʢʘʣʫ ʛʨʘʜʫʩʥʠʢʘ. ʏʠ ʚʠʢʦʥʘʥʝ ʛʨʘ-

ʜʫʶʚʘʥʥʷ ʰʢʘʣʠ ʟʘ ʎʝʣʴʩʽʻʤ, ʯʠ ʟʘ ʌʘʨʝʥʛʝʡʪʦʤ? ʅʝʭʘʡ ʤʠ ʫʧʝʚ-

ʥʠʣʠʩʷ ʫ ʜʦʙʨʽʡ ʷʢʦʩʪʽ ʛʨʘʜʫʩʥʠʢʘ ʽ ʚʤʽʻʤʦ ʟʯʠʪʫʚʘʪʠ ʡʦʛʦ ʧʦʢʘ-

ʟʘʥʥʷ. ʏʠ ʻ ʮʝ ʜʦʩʪʘʪʥʽʤʠ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʧʨʘʚʠʣʴʥʽ ʨʝ-

ʟʫʣʴʪʘʪʠ ʡʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ? ʆʯʝʚʠʜʥʦ, ʥʽ, ʦʩʢʽʣʴʢʠ 
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ʥʝʧʨʘʚʠʣʴʥʦʶ ʤʦʛʣʘ ʙʫʪʠ ʧʨʦʮʝʜʫʨʘ ʚʠʤʽʨʶʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, 

ʟʘʤʽʩʪʴ ʥʝʦʙʭʽʜʥʠʭ ʩʝʤʠ ʭʚʠʣʠʥ, ʧʘʮʽʻʥʪ ʪʨʠʤʘʚ ʛʨʘʜʫʩʥʠʢ ʜʚʽ 

ʭʚʠʣʠʥʠ, ʘʙʦ ʪʨʠʤʘʚ ʛʨʘʜʫʩʥʠʢ ʥʝ ʧʽʜ ʧʘʭʚʦʶ, ʘ ʫ ʢʠʰʝʥʽ ʧʘʣʴʪʦ. 

ʗʢʱʦ ʛʨʘʜʫʩʥʠʢ ʤʘʻ ʜʦʙʨʫ ʷʢʽʩʪʴ ʽ ʧʨʦʮʝʜʫʨʘ ʚʠʤʽʨʶʚʘʥʥʷ ʙʫʣʘ 

ʧʨʘʚʠʣʴʥʦʶ, ʪʦ ʚʠʥʠʢʘʻ ʥʘʩʪʫʧʥʘ ʧʨʦʙʣʝʤʘ ï ʷʢ ʩʣʽʜ ʽʥʪʝʨʧʨʝʪʫ-

ʚʘʪʠ ʦʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ? ʑʦ ʦʟʥʘʯʘʻ, ʥʘʧʨʠʢʣʘʜ, ʱʦ ʛʨʘʜʫʩʥʠʢ 

ʧʦʢʘʟʫʻ ʪʝʤʧʝʨʘʪʫʨʫ 37 ʛʨʘʜʫʩʽʚ ʟʘ ʎʝʣʴʩʽʻʤ? ʗʢʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʚʘʞʘʻʪʴʩʷ ʥʦʨʤʘʣʴʥʦʶ, ʽ ʯʠ ʻ ʮʷ ʥʦʨʤʘ ʟʘʩʪʦʩʦʚʥʦʶ ʪʘʢʦʞ ʽ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʘʮʽʻʥʪʘ? ɿʘʫʚʘʞʠʤʦ, ʱʦ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʦʪʨʠʤʘʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ ʟʘʣʝʞʠʪʴ ʪʘʢʦʞ ʽ ʚʽʜ 

ʤʝʪʠ, ʟ ʷʢʦʶ ʧʨʦʚʦʜʠʣʦʩʷ ʚʠʤʽʨʶʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʣʽʢʘʨ 

ʭʦʯʝ ʧʝʨʝʚʽʨʠʪʠ, ʷʢ ʧʦʜʽʷʚ ʥʘ ʧʘʮʽʻʥʪʘ, ʫ ʷʢʦʛʦ ʥʘʧʝʨʝʜʦʜʥʽ ʙʫʣʘ 

ʚʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʧʨʠʟʥʘʯʝʥʠʡ ʡʦʤʫ ʣʽʢʫʚʘʣʴʥʠʡ ʟʘʩʽʙ, ʚʽʥ ʤʦ-

ʞʝ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚ 37 ʛʨʘʜʫʩʽʚ ʷʢ ʧʦʟʠʪʠʚʥʠʡ ʨʝ-

ʟʫʣʴʪʘʪ. ʅʘʚʧʘʢʠ, ʷʢʱʦ ʧʘʮʽʻʥʪ ʟʚʝʨʥʫʚʩʷ ʜʦ ʣʽʢʘʨʷ ʚʧʝʨʰʝ, ʮʝ ʞ 

ʩʘʤʝ ʧʦʢʘʟʘʥʥʷ ʧʦʚʠʥʥʝ ʪʨʘʢʪʫʚʘʪʠʩʷ ʣʽʢʘʨʝʤ ʷʢ çʧʽʜʚʠʱʝʥʘ ʪʝʤ-

ʧʝʨʘʪʫʨʘè. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʣʽʢʘʨ ʤʦʞʝ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʧʦʢʘʟʘʥʥʷ 

ʛʨʘʜʫʩʥʠʢʘ ʷʢ ʩʠʤʧʪʦʤ ʤʦʞʣʠʚʦʾ ʭʚʦʨʦʙʠ. ʍʚʦʨʦʙʘ ʥʘ ʮʽʡ ʧʦʯʘʪ-

ʢʦʚʽʡ ʩʪʘʜʽʾ ʪʨʘʢʪʫʻʪʴʩʷ ʣʽʢʘʨʝʤ ʷʢ ʢʦʤʧʣʝʢʩ ʚʽʜʧʦʚʽʜʥʠʭ ʩʠʤʧʪʦ-

ʤʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘ ʪʽʣʘ ʚʽʜʽʛʨʘʻ ʧʝʚʥʫ ʚʠʟʥʘʯʝʥʫ ʥʘʧʝʨʝʜ 

ʨʦʣʴ: ʜʣʷ ʦʜʥʠʭ ʭʚʦʨʦʙ ʮʝ ʚʘʞʣʠʚʠʡ ʧʦʢʘʟʥʠʢ, ʜʣʷ ʽʥʰʠʭ ï ʤʝʥʰ 

ʚʘʞʣʠʚʠʡ, ʘʙʦ ʡ ʟʦʚʩʽʤ ʥʝ ʚʘʞʣʠʚʠʡ. ʅʘʨʝʰʪʽ, ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʦ-

ʛʦ ʨʝʟʫʣʴʪʘʪʫ ʚʠʤʽʨʶʚʘʥʥʷ ʣʽʢʘʨ ʧʦʚʠʥʝʥ ʧʨʠʡʥʷʪʠ ʧʝʚʥʝ ʨʽʰʝʥ-

ʥʷ. ʏʠ ʩʣʽʜ ʣʽʢʫʚʘʪʠ ʧʘʮʽʻʥʪʘ? ʗʢʱʦ ʪʘʢ, ʪʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ 

ʣʽʢʽʚ ʯʠ ʧʨʦʮʝʜʫʨ? ɸʤʙʫʣʘʪʦʨʥʦ ʯʠ ʩʪʘʮʽʦʥʘʨʥʦ? ʄʦʞʥʘ ʟʘʧʝʨʝ-

ʯʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʩʪʘʥʥʽʭ ʟʘʧʠʪʘʥʴ ʪʝʤʽ ʚʘʣʽʜʥʦʩʪʽ ʚʠʤʽʨʶ-

ʚʘʥʥʷ. ɸʣʝ, ʟ ʧʨʘʢʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʘʩʧʝʢʪ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ 

ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʛʽʜʥʦ ʚʢʣʶʯʠʪʠ ʜʦ ʟʘʛʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʘʣʽʜʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ, ʽʥʘʢʰʝ ʥʘʤ ʜʦʚʝʜʝʪʴʩʷ ʨʦʟʛ-

ʣʷʜʘʪʠ ʦʢʨʝʤʦ çʚʘʣʽʜʥʽʩʪʴ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴè. ɸ ʪʝʧʝʨ ʟʘʜʘʤʦʩʷ 

ʦʩʪʘʥʥʽʤ ʟʘʧʠʪʘʥʥʷʤ: ʷʢʱʦ ʤʠ ʟʘʙʝʟʧʝʯʠʣʠ ʧʝʨʝʚʽʨʢʫ ʫʩʽʭ ʧʝʨʝʣʽ-

ʯʝʥʠʭ ʩʚʽʜʯʝʥʴ ʚʘʣʽʜʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ, ʯʠ ʤʦ-

ʞʝʤʦ ʤʠ, ʥʘʨʝʰʪʽ. ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʚʠʤʽʨʶʚʘʥʥʷ ʻ ʮʽʣʢʦʤ ʚʘʣʽʜ-

ʥʠʤ? ʅʘ ʞʘʣʴ, ʩʪʚʝʨʜʥʫ ʚʽʜʧʦʚʽʜʴ ʤʠ ʤʦʞʝʤʦ ʜʘʪʠ ʣʠʰʝ ʟ ʪʽʻʶ ʯʠ 

ʽʥʰʦʶ ʤʽʨʦʶ ʚʧʝʚʥʝʥʦʩʪʽ, ʱʦʧʨʘʚʜʘ, ʥʽʢʦʣʠ ʥʝ ʧʦʚʥʦʶ. ʄʦʞʥʘ 

ʥʘʚʦʜʠʪʠ ʩʢʽʣʴʢʠ ʟʘʚʛʦʜʥʦ ʘʩʧʝʢʪʽʚ, ʷʢʽ ʚʠʧʘʣʠ ʟ ʥʘʰʦʛʦ ʨʦʟʛʣʷʜʫ. 

ʅʘʧʨʠʢʣʘʜ, ʯʠ ʙʫʚ ʟʙʠʪʠʡ ʨʪʫʪʥʠʡ ʩʪʦʚʧʯʠʢ ʜʦ ʜʦʩʪʘʪʥʴʦ ʥʠʟʴʢʦ-

ʛʦ ʨʽʚʥʷ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ? 
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ʈʦʟʛʣʷʥʫʪʠʡ ʧʨʠʢʣʘʜ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʾ 

ʚʘʣʽʜʠʟʘʮʽʾ ʥʘʚʽʪʴ ʪʘʢʦʛʦ ʧʨʦʩʪʦʛʦ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʩʠʭʦʤʝʪʨʠʯ-

ʥʠʤ, ʬʽʟʠʯʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ. ɸʣʝ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʬʽʟʠʯʥʠʭ ʚʠʤʽʨʶ-

ʚʘʥʴ ʟʛʘʜʘʥʽ ʚʠʱʝ ʧʨʦʙʣʝʤʠ ʡ ʤʝʪʦʜʠ ʾʭ ʚʠʨʽʰʝʥʥʷ ʻ ʮʽʣʢʦʤ ʦʯʝ-

ʚʠʜʥʠʤʠ, ʪʦʤʫ ʡ ʪʝʨʤʽʥ çʚʘʣʽʜʥʽʩʪʴè ʜʣʷ ʥʠʭ ʟʘʟʚʠʯʘʡ ʥʝ ʚʠʢʦʨʠʩ-

ʪʦʚʫʻʪʴʩʷ.  

ʇʩʠʭʦʤʝʪʨʠʯʥʽ ʚʠʤʽʨʶʚʘʥʥʷ, ʜʦ ʷʢʠʭ ʤʠ ʚʽʜʥʦʩʠʤʦ ʡ ʦʩʚʽʪ-

ʥ,̔ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʬʽʟʠʯʥʠʭ ʢʘʨʜʠʥʘʣʴʥʦ. ɻʦʣʦʚʥʠʤʠ ʚʽʜʤʽʥʥʦʩ-

ʪʷʤʠ ʧʩʠʭʦʤʝʪʨʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʻ ʣʘʪʝʥʪʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʠʭ ʚʝ-

ʣʠʯʠʥ, ʽ ʪʝ, ʱʦ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʻ ʧʨʘʢʪʠʯʥʦ ʫ ʢʦʞʥʦʤʫ ʢʦʥʢ-

ʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ ʯʘʩʪʠʥʥʠʤʠ ʡ ʧʦʪʨʝʙʫʶʪʴ ʨʷʜʫ ʫʟʘʛʘʣʴʥʝʥʴ. 

ʈʦʟʨʦʙʥʠʢ ʯʠ ʢʦʨʠʩʪʫʚʘʯ ʪʝʩʪʫ ʥʽʢʦʣʠ ʥʝ ʤʦʞʝ ʽʟ ʩʪʦʚʽʜʩʦʪ-

ʢʦʚʦʶ ʫʧʝʚʥʝʥʽʩʪʶ ʩʢʘʟʘʪʠ, ʱʦ ʩʘʤʝ ʚʠʤʽʨʶʻʪʴʩʷ ʜʘʥʠʤ ʪʝʩʪʦʤ. 

ʗʢʱʦ ʤʠ ʭʦʯʝʤʦ ʚʠʟʥʘʯʠʪʠ ʚʘʛʫ ʚʣʘʩʥʦʛʦ ʪʽʣʘ, ʫ ʥʘʩ ʥʝ ʚʠʥʠʢʘʻ 

ʩʫʤʥʽʚʽʚ, ʱʦ ʜʣʷ ʮʴʦʛʦ ʩʣʽʜ ʩʢʦʨʠʩʪʘʪʠʩʷ ʚʘʛʘʤʠ, ʘ ʥʝ, ʩʢʘʞʽʤʦ, 

ʣʽʥʽʡʢʦʶ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʢʦʣʠ ʫ ʥʘʩ ʚ ʨʫʢʘʭ ʦʧʠʥʷʻʪʴʩʷ ʽʥʩʪʨʫʤʝʥʪ 

ʥʘ ʟʨʘʟʦʢ ʚʘʛ, ʤʠ ʤʦʞʝʤʦ ʚʧʝʚʥʝʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʤʦʞʝ ʽ ʯʦʛʦ 

ʥʝ ʤʦʞʝ ʚʠʤʽʨʶʚʘʪʠ ʮʝʡ ʽʥʩʪʨʫʤʝʥʪ. ɿ ʪʝʩʪʘʤʠ ʚʩʝ ʚʠʛʣʷʜʘʻ ʢʫʜʠ 

ʩʢʣʘʜʥʽʰʝ. ʅʘʧʨʠʢʣʘʜ, ʪʝʩʪ ʥʘ ʨ̔ ʚʝʥʴ ʽʥʪʝʣʝʢʪʫ, ʟʘ ʫʤʦʚʠ ʟʥʘʯʥʦ-

ʛʦ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʥʘ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ, ʤʦʞʝ ʧʝʨʝʪʚʦʨʠʪʠʩʷ ʥʘ 

ʪʝʩʪ ʟʜʘʪʥʦʩʪʽ ʜʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʦʟʫʤʦʚʠʭ ʟʫʩʠʣʴ, ʽ ʢʦʨʠʩʪʫʚʘʯ 

ʪʝʩʪʫ ʤʦʞʝ ʪʘʢʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʝ ʧʦʤʽʪʠʪʠ. ʋ ʪʝʩʪʽ ʜʦʩʷʛʥʝʥʴ ʟ 

ʽʩʪʦʨʽʾ ʤʦʞʫʪʴ ʟʫʩʪʨʽʯʘʪʠʩʷ ʥʘʩʪʽʣʴʢʠ ʚʝʣʠʢʽ ʫʨʠʚʢʠ ʪʝʢʩʪʫ, ʱʦ 

ʪʝʩʪ ʚʠʤʽʨʶʚʘʪʠʤʝ ʨʘʜʰʝ ʰʚʠʜʢʽʩʪʴ ʯʠʪʘʥʥʷ, ʥʽʞ ʚʣʘʩʥʝ ʟʥʘʥʥʷ 

ʽʩʪʦʨʽʾ.  

ɼʞʝʨʝʣ ʧʦʛʘʥʦʾ ʚʘʣʽʜʥʦʩʪʽ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʻ ʙʘ-

ʛʘʪʦ, ʚʦʥʠ ʧʦʚôʷʟʘʥʽ ʟ ʩʘʤʦʶ ʧʨʠʨʦʜʦʶ ʪʝʩʪʫʚʘʥʥʷ. ʆʩʥʦʚʥʦʶ 

ʧʨʠʯʠʥʦʶ ʤʦʞʣʠʚʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʚʘʣʽʜʥʦʩʪʽ ʻ ʚʠʙʽʨʢʦʚʠʡ ʤʝʪʦʜ ï 

ʟʚʫʞʝʥʥʷ ʮʽʣʴʦʚʦʾ ʧʦʧʫʣʷʮʽʾ (ʣʶʜʝʡ, ʧʨʦʷʚʽʚ ʾʭ ʧʦʚʝʜʽʥʢʠ) ʜʦ 

ʤʥʦʞʠʥʠ ʾʾ ʦʢʨʝʤʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ, ʟ ʥʘʩʪʫʧʥʠʤ ʫʟʘʛʘʣʴʥʝʥʥʷʤ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ ʚʩʽʶ ʧʦʧʫʣʷʮʽʶ. 

ɺ ʩʪʘʥʜʘʨʪʥʽʡ ʧʨʦʮʝʜʫʨʽ ʪʝʩʪʫʚʘʥʥʷ ʧʦʜʽʙʥʝ ʟʚʫʞʝʥʥʷ ʚʽʜ-

ʙʫʚʘʻʪʴʩʷ ʪʨʠʯʽ (ʨʠʩ. 4.1): 

1. ɿ ʦʙʣʘʩʪʽ ʧʦʚʝʜʽʥʢʠ, ʷʢʘ ʜʦʩʣʽʜʞʫʻʪʴʩʷ (target domain) 

ʦʙʠʨʘʶʪʴʩʷ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʣʠʰʝ ʜʝʷʢʽ ʧʨʦʷʚʠ ï ʪʽ, ʷʢʽ ʚ ʧʨʠʥʮʠʧʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʚʽʨʝʥʽ ʪʝʩʪʦʤ. ɺʦʥʠ ʩʢʣʘʜʘʶʪʴ ʧʦʧʫʣʷʮʽʶ, ʘʙʦ 

ʛʝʥʝʨʘʣʴʥʫ ʩʫʢʫʧʥʽʩʪʴ, ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ (ʥʝ ʩʣʽʜ ʾʾ ʧʣʫʪʘʪʠ ʟ ʧʦ-

ʥʷʪʪʷʤ ʙʘʥʢʫ ʟʘʚʜʘʥʴ). 
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2.  ɼʣʷ ʪʝʩʪʫ ʟ ʧʦʧʫʣʷʮʽʾ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʚʠʢʦʥʫʻʪʴʩʷ ʚʠʙʽ-

ʨʢʘ ʟʘʚʜʘʥʴ. 

3. ʊʝʩʪ ʦʪʨʠʤʫʻ ʩʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʽʩʣʷ ʘʧʨʦʙʘʮʽʾ ʣʠʰʝ ʥʘ 

ʚʠʙʽʨʮʽ ʟ ʮʽʣʴʦʚʦʾ ʧʦʧʫʣʷʮʽʾ ʦʩʽʙ, ʪʦʙʪʦ ʪʠʭ ʦʩʽʙ, ʜʣʷ ʷʢʠʭ ʪʝʩʪ 

ʧʨʠʟʥʘʯʝʥʠʡ.  

 

 
ʈʠʩ. 4.1. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʥʦʞʠʥ  

ʩʫʙôʻʢʪʽʚ ʪʘ ʦʙôʻʢʪʽʚ ʪʝʩʪʫʚʘʥʥʷ 

 

ɸʣʝ ʮʠʤ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʢʦʣʦ ʜʞʝʨʝʣ ʤʦʞʣʠʚʦʾ çʧʦʛʘʥʦʾè 

ʚʘʣʽʜʥʦʩʪʽ ʪʝʩʪʫ. ʈʝʟʫʣʴʪʘʪʠ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ ʪʝʩʪʫ, ʦʪʨʠʤʘʥʽ ʥʘ 

ʦʜʥʽʡ ʽ ʪʽʡ ʞʝ ʚʠʙʽʨʮʽ ʟ ʮʽʣʴʦʚʦʾ ʧʦʧʫʣʷʮʽʾ ʩʫʙôʻʢʪʽʚ, ʤʦʞʥʘ ʧʦ-

ʨʽʟʥʦʤʫ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ. ʅʝʧʨʘʚʠʣʴʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʪʝʩʪʫʚʘʥʥʷ ʧʝʨʝʢʨʝʩʣʶʻ ʚʩʽ ʧʦʧʝʨʝʜʥʽ ʟʫʩʠʣʣʷ, ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʟʘ-

ʙʝʟʧʝʯʝʥʥʷ ʚʘʣʽʜʥʦʩʪʽ ʪʝʩʪʫ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʪʝʦʨʝʪʠʯʥʦ ʤʦʞʥʘ 

ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʜʣʷ ʜʝʷʢʦʛʦ ʥʦʚʦʩʪʚʦʨʝʥʦʛʦ ʪʝʩʪʫ ʤʦʞʝ ʽʩʥʫʚʘʪʠ 

ʪʘʢʘ, ʭʘʡ ʽ ʥʝʚʽʜʦʤʘ, ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʽʚ, ʷʢʘ ʟʨʦʙʠʪʴ 

ʪʝʩʪʫʚʘʥʥʷ ʚʘʣʽʜʥʠʤ, ʽ ʪʦʜʽ ʧʦʩʪʘʻ ʟʘʚʜʘʥʥʷ ʚʽʜʰʫʢʘʪʠ ʮʶ ʧʨʘʚʠ-

ʣʴʥʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ.  

ʅʘʚʽʪʴ ʧʽʩʣʷ ʧʨʘʚʠʣʴʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʡʥʷʪʽ ʥʝʧʨʘʚʠʣʴʥʽ ʨʽʰʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʜʠ-

ʪʠʥʘ ʥʝ ʧʨʦʡʰʣʘ ʪʝʩʪ ʥʘ ʛʦʪʦʚʥʽʩʪʴ ʚʽʜʚʽʜʫʚʘʪʠ ʜʠʪʷʯʠʡ ʩʘʜʦʢ, ʽ 

ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʚʽʜʢʣʘʩʪʠ ʧʨʠʡʦʤ ʜʦ ʩʘʜʢʘ ʜʦ ʥʘʩʪʫʧʥʦʛʦ 

ʨʦʢʫ, ʮʝ ʨʽʰʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʷʢ ʧʨʘʚʠʣʴʥʠʤ, ʪʘʢ ʽ ʥʝʧʨʘʚʠʣʴʥʠʤ, ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʟ ʷʢʠʭ ʩʘʤʝ ʧʨʠʯʠʥ ʜʠʪʠʥʘ ʥʝ ʩʢʣʘʣʘ ʪʝʩʪ ʫʩ-

ʧʽʰʥʦ. ʅʝ ʚʩʽ ʜʦʩʣʽʜʥʠʢʠ ʧʦʛʦʜʞʫʶʪʴʩʷ ʟ ʪʠʤ, ʱʦ ʧʦʜʽʙʥʽ ʧʨʦʙʣʝ-

ʤʠ ʷʢʦʩʴ ʩʪʦʩʫʶʪʴʩʷ ʚʘʣʽʜʥʦʩʪʽ ʪʝʩʪʫʚʘʥʥʷ. ɸʣʝ, ʚʢʣʶʯʘʶʯʠ ʧʨʦ-
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ʙʣʝʤʠ ʧʨʘʚʠʣʴʥʦʩʪʽ ʧʨʠʡʥʷʪʠʭ ʥʘ ʦʩʥʦʚʽ ʪʝʩʪʫʚʘʥʥʷ ʨʽʰʝʥʴ ʜʦ 

ʢʦʣʘ ʧʨʦʙʣʝʤ ʚʘʣʽʜʠʟʘʮʽʾ, ʤʠ ʚʯʠʥʠʤʦ ʨʦʟʫʤʥʦ, ʙʦ ʪʠʤ ʩʘʤʠʤ ʤʠ 

ʥʝ ʟʘʣʠʰʠʤʦ ʮʠʭ ʧʨʦʙʣʝʤ ʧʦʟʘ ʫʚʘʛʦʶ ʽ ʟʤʝʥʰʠʤʦ ʨʠʟʠʢ ʧʨʠʡʥʷʪ-

ʪʷ ʥʝʧʨʘʚʠʣʴʥʠʭ ʨʽʰʝʥʴ. 

ʑʦʡʥʦ ʩʢʘʟʘʥʝ ʩʪʦʩʫʻʪʴʩʷ ʪʘʢʦʞ ʽ ʤʦʞʣʠʚʠʭ ʩʦʮʽʘʣʴʥʠʭ ʥʘʩ-

ʣʽʜʢʽʚ ʪʝʩʪʫʚʘʥʥʷ. ʊʝʩʪʫʚʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʝ, ʜʦʣʝ-

ʥʦʩʥʝ ʜʣʷ ʡʦʛʦ ʫʯʘʩʥʠʢʽʚ, ʯʘʩʪʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʙʫʨʝʥʥʷʤʠ ʚ 

ʩʫʩʧʽʣʴʩʪʚʽ, ʧʦʨʦʜʞʫʶʯʠ ʥʘʧʨʫʛʫ, ʩʢʘʥʜʘʣʠ, ʤʽʬʠ, ʥʝʧʦʨʦʟʫʤʽʥʥʷ, 

ʧʦʣʽʪʠʯʥʽ ʩʧʝʢʫʣʷʮʽʾ. ɹʫʣʦ ʙ ʧʨʘʚʠʣʴʥʠʤ, ʷʢʙʠ ʨʦʟʨʦʙʥʠʢʠ ʽ ʢʦʨʠ-

ʩʪʫʚʘʯʽ ʪʝʩʪʽʚ ʟʚʘʞʘʣʠ ʥʘ ʤʦʞʣʠʚʽ ʩʫʩʧʽʣʴʥʽ ʝʬʝʢʪʠ ʽ ʚʢʣʶʯʘʣʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʥʘʩʣʽʜʢʽʚ ʪʝʩʪʫʚʘʥʥʷ ʜʦ ʢʦʣʘ ʧʠʪʘʥʴ ʚʘʣʽ-

ʜʠʟʘʮʽʾ ʚʠʤʽʨʶʚʘʥʴ. 

ɻʦʚʦʨʠʪʠ çʚʘʣʽʜʥʽʩʪʴ ʪʝʩʪʫè ʥʝʢʦʨʝʢʪʥʦ ʫ ʪʦʤʫ ʨʦʟʫʤʽʥʥʽ, 

ʱʦ ʧʦʪʨʽʙʥʦ ʫʪʦʯʥʶʚʘʪʠ, ʷʢ ʙʫʜʫʪʴ ʧʨʦʽʥʪʝʨʧʨʝʪʦʚʘʥʽ ʽ ʚʠʢʦʨʠʩ-

ʪʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫʚʘʥʥʷ, ʷʢʽ ʥʘʩʣʽʜʢʠ ʚʦʥʠ ʙʫʜʫʪʴ ʤʘʪʠ. ʊʦʤʫ 

ʙʽʣʴʰ ʧʨʘʚʠʣʴʥʦ ʛʦʚʦʨʠʪʠ ʧʨʦ ʚʘʣʽʜʥʽʩʪʴ ʷʢ ʧʨʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʧʝʨʝʜʙʘʯʫʚʘʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩ-

ʪʫʚʘʥʥʷ ʪʽʡ ʤʝʪʽ, ʟʘʨʘʜʠ ʷʢʦʾ ʩʪʚʦʨʝʥʦ ʪʝʩʪ. 

ʊʨʘʜʠʮʽʡʥʦ ʚʠʜʽʣʷʶʪʴ ʢʽʣʴʢʘ ʚʠʜʽʚ ʚʘʣʽʜʥʦʩʪʽ. ɿ 20-ʭ ʧʦ 50 

ʨʦʢʠ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʚ ʪʝʦʨʽʾ ʚʘʣʽʜʠʟʘʮʽʾ ʧʘʥʽʚʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʚʘ-

ʣʦ ʧʦʥʷʪʪʷ ʢʨʠʪʝʨʽʘʣʴʥʦʾ ʚʘʣʽʜʥʦʩʪʽ. ʂʨʠʪʝʨʽʘʣʴʥʘ ʚʘʣʽʜʥʽʩʪʴ 

ʚʠʟʥʘʯʘʻ ʩʪʫʧʽʥʴ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʤ, 

ʪʦʙʪʦ ʪʘʢʠʤ, ʷʢʽ ʥʝ ʩʪʦʩʫʶʪʴʩʷ ʪʝʩʪʫ, ʢʨʠʪʝʨʽʷʤ. ʅʘʧʨʠʢʣʘʜ, ʢʨʠ-

ʪʝʨʽʻʤ ʜʣʷ ʪʝʩʪʫ ʦʩʦʙʠ ʥʘ ʟʜʘʪʥʽʩʪʴ ʜʦ ʥʘʚʯʘʥʥʷ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ 

ʤʦʞʝ ʙʫʪʠ ʩʝʨʝʜʥʽʡ ʙʘʣ ʟʘ 1 ʢʫʨʩ, ʦʪʨʠʤʘʥʽ ʮʽʻʶ ʦʩʦʙʦʶ ʧʽʩʣʷ 

ʚʩʪʫʧʫ ʚ ʫʥʽʚʝʨʩʠʪʝʪ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʩʘʤ ʢʨʠʪʝʨʽʡ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʚʘʣʽʜʥʠʤ. ʂʨʠʪʝʨʽʘʣʴʥʘ ʚʘʣʽʜʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʠʩʝʣʴʥʦ ʷʢ ʢʦʝ-

ʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʪʝʩʪʦʤ ʽ ʢʨʠʪʝʨʽʻʤ, ʦʙʯʠʩʣʝʥʠʤ ʜʣʷ ʨʝʧʨʝʟʝ-

ʥʪʘʪʠʚʥʦʾ ʚʠʙʽʨʢʠ ʦʩʽʙ, ʽ ʥʘʟʠʚʘʻʪʴʩʷ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʢʦʝʬʽʮʽʻʥ-

ʪʦʤ ʚʘʣʽʜʥʦʩʪʽ. ɿ ʪʦʯʢʠ ʟʦʨʫ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟʘ ʯʘʩʦʚʦʶ ʦʟʥʘʢʦʶ, 

ʢʨʠʪʝʨʽʘʣʴʥʫ ʚʘʣʽʜʥʽʩʪʴ ʧʦʜʽʣʷʶʪʴ ʥʘ ʧʦʪʦʯʥʫ (ʢʦʥʢʫʨʝʥʪʥʫ) ʪʘ 

ʧʨʦʛʥʦʩʪʠʯʥʫ. ʇʦʪʦʯʥʘ ʚʘʣʽʜʥʽʩʪʴ ʦʪʨʠʤʫʻʪʴʩʷ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ 

ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ ʟ ʫʞʝ ʚʽʜʦʤʠʤʠ ʥʘ ʤʦʤʝʥʪ ʪʝʩʪʫʚʘʥʥʷ ʨʝ-

ʟʫʣʴʪʘʪʘʤʠ. ʗʢʱʦ ʢʨʠʪʝʨʽʻʤ ʻ ʽʥʰʠʡ ʪʝʩʪ, ʪʦ ʩʣʽʜ ʦʙˇʨʫʥʪʫʚʘʪʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʦʛʦ ʪʝʩʪʫ. ʅʘʧʨʠʢʣʘʜ, ʩʣʽʜ ʧʦʢʘʟʘʪʠ, ʱʦ ʥʦʚʠʡ 

ʪʝʩʪ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʨʠʪʝʨʽʻʤ ʻ ʢʦʨʦʪʰʠʤ, ʟʨʫʯʥʽʰʠʤ, ʯʠ ʤʘʻ ʷʢʽʩʴ 

ʽʥʰʽ ʧʝʨʝʚʘʛʠ. ʗʢʱʦ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʥʦʚʠʤ ʪʝʩʪʦʤ ʽ ʢʨʠʪʝʨʽʻʤ ʻ 

ʜʫʞʝ ʚʠʩʦʢʦʶ, ʮʝ ʤʦʞʝ ʩʪʘʚʠʪʠ ʧʽʜ ʩʫʤʥʽʚ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩ-
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ʪʘʥʥʷ ʥʦʚʦʛʦ ʪʝʩʪʫ, ʘʜʞʝ ʚʽʥ ʥʝ ʜʘʚʘʪʠʤʝ ʥʦʚʦʾ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʨʠ-

ʪʝʨʽʻʤ ʽʥʬʦʨʤʘʮʽʾ. ʗʢʱʦ ʞ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʪʝʩʪʦʤ ʽ ʚʘʣʽʜʥʠʤ ʢʨʠʪʝ-

ʨʽʻʤ ʻ ʥʘʜʪʦ ʥʠʟʴʢʦʶ, ʪʦ ʪʝʩʪ ʥʝ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʥʠʤ ʚʘʣʽʜʥʠʤ.  

ʇʨʦʛʥʦʩʪʠʯʥʫ ʚʘʣʽʜʥʽʩʪ ɹʨʦʟʛʣʷʜʘʶʪʴ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʪʝʩʪ 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʝʨʝʜʙʘʯʝʥʥʷ ʨʽʚʥʷ ʫʩʧʽʰʥʦʩʪʽ ʦʩʦʙʠ ʚ ʧʝʚʥʦʤʫ 

ʚʠʜʽ ʜʽʷʣʴʥʦʩʪʽ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. ʊʘʢʠʤʠ ʻ ʪʝʩʪʠ ʟʜʽʙʥʦʩʪʝʡ ʪʘ ʪʝʩʪʠ 

ʚʽʜʙʦʨʫ. ʋ ʮʠʭ ʚʠʧʘʜʢʘʭ ʢʦʝʬʽʮʽʻʥʪ ʚʘʣʽʜʥʦʩʪʽ ʦʙʯʠʩʣʶʻʪʴʩʷ ʷʢ 

ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʩʪʫʚʘʥʥʷ ʛʨʫʧʠ ʦʩʽʙ ʽ ʢʨʠʪʝʨʽʻʤ, 

ʷʢʠʡ ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʦʮʽʥʮʽ ʨʝʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʦʩʽʙ (ʜʠʚ. ʧʨʠʢʣʘʜ 

ʧʨʦ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʩʪʫʧʥʦʛʦ ʪʝʩʪʫ ʟ ʦʮʽʥʢʘʤʠ ʟʘ 1 ʢʫʨʩ). 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʛʥʦʩʪʠʯʥʦʾ ʚʘʣʽʜʥʦʩʪʽ ʚʠʤʘʛʘʻ ʙʘʛʘʪʦ ʯʘʩʫ, ʘʜʞʝ 

ʧʽʩʣʷ ʪʝʩʪʫʚʘʥʥʷ ʛʨʫʧʠ ʦʩʽʙ ʧʦʪʨʽʙʥʦ ʜʦʯʝʢʘʪʠʩʷ ʪʦʛʦ ʤʦʤʝʥʪʫ, 

ʢʦʣʠ ʮʷ ʛʨʫʧʘ ʦʩʽʙ ʜʦʩʪʘʪʥʴʦ ʧʨʦʷʚʠʪʴ ʩʝʙʝ ʚ ʦʙʨʘʥʦʤʫ ʚʠʜʽ ʜʽʷʣʴ-

ʥʦʩʪʽ ʥʘʩʪʽʣʴʢʠ, ʱʦʙ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʮʽʻʾ ʜʽʷʣʴʥʦʩʪʽ ʦʪʨʠʤʘʪʠ ʚʘ-

ʣʽʜʥʽ ʢʨʠʪʝʨʽʘʣʴʥʽ ʦʮʽʥʢʠ. ʗʢʱʦ ʦʙʩʪʘʚʠʥʠ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʜʦʩʣʽ-

ʜʞʫʚʘʪʠ ʚʘʣʽʜʥʽʩʪʴ ʪʝʩʪʫ ʪʘʢʠʤ ʯʠʥʦʤ, ʪʦ ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ 

ʪʝʩʪ ʛʨʫʧʽ ʦʩʽʙ, ʷʢʘ ʚʞʝ ʟʘʜʽʷʥʘ ʫ ʜʘʥʦʤʫ ʚʠʜʽ ʜʽʷʣʴʥʦʩʪʽ ʽ ʜʣʷ ʷʢʦʾ 

ʚʞʝ ʽʩʥʫʶʪʴ ʢʨʠʪʝʨʽʘʣʴʥʽ ʦʮʽʥʢʠ, ʧʽʩʣʷ ʯʦʛʦ ʦʙʯʠʩʣʠʪʠ ʢʦʨʝʣʷʮʽʶ 

ʤʽʞ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʩʪʫʚʘʥʥʷ ʽ ʢʨʠʪʝʨʽʻʤ.   

ɺʘʣʽʜʥʽʩʪʴ ʪʝʩʪʫ ʜʦʩʷʛʥʝʥʴ ʧʨʠʡʥʷʪʦ ʜʦʩʣʽʜʞʫʚʘʪʠ ʰʣʷʭʦʤ 

ʧʦʨʽʚʥʷʥʥʷ ʡʦʛʦ ʟʤʽʩʪʫ ʽʟ ʟʤʽʩʪʦʤ ʪʽʻʾ ʦʙʣʘʩʪʽ, ʜʣʷ ʦʮʽʥʢʠ ʷʢʦʾ ʚʽʥ 

ʧʨʠʟʥʘʯʝʥʠʡ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʛʦʚʦʨʷʪʴ ʧʨʦ ʟʤʽʩʪʦʚʫ ʚʘʣʽʜʥʽʩʪʴ 

ʪʝʩʪʫ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʨʠʪʝʨʽʘʣʴʥʦʾ ʚʘʣʽʜʥʦʩʪʽ, ʟʤʽʩʪʦʚʘ ʚʘʣʽʜʥʽʩʪʴ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʯʠʩʝʣʴʥʦ, ʘ ʫ ʚʠʛʣʷʜʽ ʩʫʜʞʝʥʴ ʝʢʩʧʝʨʪʽʚ. ɿʤʽʩʪʦʚʘ 

ʚʘʣʽʜʥʽʩʪʴ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʷ ʚʞʝ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ 

ʩʪʚʦʨʝʥʥʷ ʪʝʩʪʫ ʰʣʷʭʦʤ ʨʝʪʝʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʮʽʣʴʦʚʦʾ ʦʙʣʘʩʪʽ ʽ 

ʩʢʣʘʜʘʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʝʩʪʫ ʪʘ ʦʧʠʩʘʥʥʷ ʦʢʨʝʤʠʭ ʪʝʩʪʦʚʠʭ ʟʘ-

ʚʜʘʥʴ ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ, ʱʦʙ ʟʤʽʩʪ ʮʽʣʴʦʚʦʾ ʦʙʣʘʩʪʽ ʙʫʚ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʡ ʫ ʪʝʩʪʽ ʜʦʩʪʘʪʥʴʦ ʧʦʚʥʦ ʽ ʧʨʦʧʦʨʮʽʡʥʦ. ʎʷ ʨʦʙʦʪʘ ʪʽʣʴʢʠ ʥʘ 

ʧʝʨʰʠʡ ʧʦʛʣʷʜ ʤʦʞʝ ʟʜʘʪʠʩʷ ʧʨʦʩʪʦʶ, ʘʜʞʝ ʚ ʧʦʥʷʪʪʷ ʫʩʧʽʰʥʦʩʪʽ 

ʟʘʩʚʦʻʥʥʷ ʮʽʣʴʦʚʦʾ ʦʙʣʘʩʪʽ, ʥʘʧʨʠʢʣʘʜ, ʧʝʚʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧ-

ʣʽʥʠ, ʧʦʚʠʥʥʽ ʚʢʣʶʯʘʪʠʩʷ ʽ ʥʝʦʙʭʽʜʥʽ ʨʽʚʥʽ ʢʦʛʥʽʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ʪʝʩʪ, ʫ ʷʢʦʤʫ ʧʝʨʝʚʘʞʘʶʪʴ ʟʘʚʜʘʥʥʷ ʥʘ ʟʥʘʥʥʷ ʬʘʢʪʽʚ, 

ʥʝ ʜʘʩʪʴ ʟʤʦʛʠ ʧʦʚʥʦ ʚʠʷʚʠʪʠ ʨʽʚʝʥʴ ʨʦʟʫʤʽʥʥʷ ʮʠʭ ʬʘʢʪʽʚ ʪʘ ʾʭ 

ʚʟʘʻʤʦʟʚôʷʟʢʽʚ, ʟʜʘʪʥʽʩʪʴ ʦʩʦʙʠ ʜʦ ʩʘʤʦʩʪʽʡʥʦʛʦ ʢʨʠʪʠʯʥʦʛʦ ʘʥʘʣʽ-

ʟʫ, ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʙʫʪʠʭ ʟʥʘʥʴ, ʘ ʮʽ ʷʢʦʩʪʽ ʟʘʟʚʠʯʘʡ 

ʚʭʦʜʷʪʴ ʜʦ ʧʝʨʝʣʽʢʫ ʧʝʜʘʛʦʛʽʯʥʠʭ ʮʽʣʝʡ, ʷʢʽ ʩʪʘʚʣʷʪʴʩʷ ʧʨʠ ʚʠʢʣʘ-
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ʜʘʥʥʽ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʦʪʞʝ,  ʩʢʣʘʜʘʶʪʴ ʟʤʽʩʪ ʮʽʣʴʦʚʦʾ ʦʙʣʘ-

ʩʪʽ. 

 ʈʦʟʨʦʙʢʘ ʪʝʩʪʽʚ ʦʩʦʙʠʩʪʦʩʪʽ ʧʨʠʚʝʣʘ ʜʦ ʧʦʷʚʠ ʧʦʥʷʪʪʷ 

ʢʦʥʩʪʨʫʢʪʥʦʾ ʚʘʣʽʜʥʦʩʪʽ. ɼʣʷ ʧʦʜʽʙʥʠʭ ʪʝʩʪʽʚ ʯʘʩʪʦ ʥʝ ʽʩʥʫʻ ʧʨʠ-

ʡʥʷʪʥʠʭ ʢʨʠʪʝʨʽʾʚ, ʽ ʥʝʤʦʞʣʠʚʦ ʦʜʥʦʟʥʘʯʥʦ ʚʠʟʥʘʯʠʪʠ ʟʤʽʩʪ ʮʽʣʴʦ-

ʚʦʾ ʦʙʣʘʩʪʽ ʧʦʚʝʜʽʥʢʠ.  

ʂʦʥʩʪʨʫʢʪʥʘ ʚʘʣʽʜʥʽʩʪʴ ʚʠʥʠʢʣʘ ʟ ʧʦʪʨʝʙʠ ʚʠʤʽʨʶʚʘʪʠ ʪʝʦ-

ʨʝʪʠʯʥʽ ʢʦʥʩʪʨʫʢʪʠ. ʂʣʘʩʠʯʥʠʡ ʧʨʠʢʣʘʜ ʢʦʥʩʪʨʫʢʪʫ ï ʟʜʽʙʥʽʩʪʴ 

ʜʦ ʯʦʛʦʩʴ.  

ʇʦʥʷʪʪʷ ʢʦʥʩʪʨʫʢʪʥʦʾ ʚʘʣʽʜʥʦʩʪʽ ʚʚʝʣʠ ʂʨʦʥʙʘʭ ʽ ʄʽʣ. ɺʦʥʠ 

ʨʦʟʛʣʷʜʘʣʠ ʮʝʡ ʚʠʜ ʚʘʣʽʜʥʦʩʪʽ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʫ ʢʨʠʪʝʨʽʘʣʴʥʽʡ ʪʘ 

ʟʤʽʩʪʦʚʽʡ ʚʘʣʽʜʥʦʩʪʽ. ʂʦʥʩʪʨʫʢʪʥʘ ʚʘʣʽʜʥʽʩʪʴ, ʟʘ ʂʨʦʥʙʘʭʦʤ ʽ ʄʽ-

ʣʦʤ, ʧʦʚʠʥʥʘ ʙʫʣʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ, ʢʦʣʠ çʪʝʩʪ ʽʥʪʝʨʧʨʝʪʫʻʪʴʩʷ ʷʢ 

ʤʽʨʘ ʜʝʷʢʦʛʦ ʘʪʨʠʙʫʪʫ ʯʠ ʷʢʦʩʪʽ, ʷʢʽ ʥʝ ʚʠʟʥʘʯʝʥʽ ʦʧʝʨʘʮʽʦʥʘʣʴʥʦè. 

ʊʦʙʪʦ ʢʦʣʠ ʥʝ ʽʩʥʫʻ ʥʽ ʧʨʠʡʥʷʪʥʦʛʦ ʟʦʚʥʽʰʥʴʦʛʦ ʢʨʠʪʝʨʽʶ, ʥʽ ʟʤʽʩ-

ʪʦʚʦʛʦ ʦʧʠʩʘʥʥʷ ʜʘʥʦʛʦ ʘʪʨʠʙʫʪʫ ʯʠ ʷʢʦʩʪʽ. 

ʑʦʧʨʘʚʜʘ, ʜʦʜʘʶʪʴ ʂʨʦʥʙʘʭ ʽ ʄʽʣ, ʧʨʘʢʪʠʯʥʦ ʜʣʷ ʢʦʞʥʦʛʦ 

ʪʝʩʪʫ ʽʩʥʫʻ ʧʦʪʨʝʙʘ ʚʠʟʥʘʯʝʥʥʷ, ʷʢʽ ʧʩʠʭʦʣʦʛʽʯʥʽ ʢʦʥʩʪʨʫʢʪʠ ʫ 

ʥʴʦʤʫ ʟʘʜʽʷʥʽ. 

ʉʧʦʯʘʪʢʫ ʢʦʥʩʪʨʫʢʪʥʘ ʚʘʣʽʜʥʽʩʪʴ ʨʦʟʛʣʷʜʘʣʘʩʷ ʷʢ ʦʢʨʝʤʠʡ 

ʚʠʧʘʜʦʢ ʚʘʣʽʜʥʦʩʪʽ. ɿʘʟʚʠʯʘʡ ʨʦʟʛʣʷʜʘʣʦʩ̫ ʯʦʪʠʨʠ ʚʠʜʠ ʚʘʣʽʜʥʦʩʪʽ 

ʷʢ ʪʘʢʽ, ʱʦ ʻ ʧʦʚôʷʟʘʥʠʤʠ ʟ ʯʦʪʠʨʤʘ ʚʠʜʘʤʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ: 

Å ʧʨʦʛʥʦʩʪʠʯʥʘ ʽ ʢʦʥʢʫʨʝʥʪʥʘ (ʨʽʟʥʦʚʠʜʠ ʢʨʠʪʝʨʽʘʣʴʥʦʾ ʚʘʣʽ-

ʜʥʦʩʪʽ); 

Å ʟʤʽʩʪʦʚʘ ʚʘʣʽʜʥʽʩʪʴ;  

Å ʢʦʥʩʪʨʫʢʪʥʘ ʚʘʣʽʜʥʽʩʪʴ. 

ʎʽ ʚʠʜʠ ʚʘʣʽʜʥʦʩʪʽ ʩʪʘʥʦʚʠʣʠ ʨʘʟʦʤ ʪʘʢ ʟʚʘʥʫ çʪʨʦʾʩʪʫ ʤʦ-

ʜʝʣʴ ʚʘʣʽʜʥʦʩʪʽè. ʆʜʥʘʢ ʚ ʢʽʥʮʽ 1970-ʭ ʥʘʤʽʪʠʣʦʩʷ 2 ʪʨʝʥʜʠ ʚ ʧʦʜʘ-

ʣʴʰʦʤʫ ʨʦʟʚʠʪʢʫ ʪʝʦʨʽʾ: 

1. ʉʪʽʡʢʠʡ ʽʥʪʝʨʝʩ ʜʦ ʯʽʪʢʦʛʦ ʚʠʟʥʘʯʝʥʥʷ, ʷʢʽ ʩʘʤʝ ʚʠʜʠ 

ʩʚʽʜʯʝʥʴ ʧʦʪʨʽʙʥʽ ʜʣʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʽʥʪʝʨʧʨʝʪʘʮʽʡ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʩʪʽʚ. 

2. ɺʠʟʥʘʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʾ ʢʦʥʮʝʧʮʽʾ ʚʘ-

ʣʽʜʥʦʩʪʽ. 

ɹʘʟʦʶ ʜʣʷ ʻʜʠʥʦʾ ʢʦʥʮʝʧʮʽʾ ʚʘʣʽʜʥʦʩʪʽ ʩʪʘʣʘ ʢʦʥʩʪʨʫʢʪʥʘ ʚʘ-

ʣʽʜʥʽʩʪʴ. ɺ ʢʽʥʮʽ 1980-ʭ ʨʦʢʽʚ ʄʝʩʩʽʢ ʨʦʟʨʦʙʠʚ ʨʦʟʰʠʨʝʥʫ ʤʦʜʝʣʴ 

ʢʦʥʩʪʨʫʢʪʥʦʾ ʚʘʣʽʜʥʦʩʪʽ ʷʢ ʦʩʥʦʚʫ (framework) ʻʜʠʥʦʛʦ ʧʦʥʷʪʪʷ 

ʚʘʣʽʜʥʦʩʪʽ. ʄʝʩʩʽʢ  ʚʠʟʥʘʯʘʻ ʚʘʣʽʜʥʽʩʪʴ ʷʢ ʽʥʪʝʛʨʘʣʴʥʝ ʦʮʽʥʦʯʥʝ 
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ʩʫʜʞʝʥʥʷ ʧʨʦ ʩʪʫʧʽʥʴ ʧʽʜʪʨʠʤʢʠ ʝʤʧʽʨʠʯʥʠʤʠ ʩʚʽʜʯʝʥʥʷʤʠ ʽ ʪʝʦ-

ʨʝʪʠʯʥʠʤʠ ʤʽʨʢʫʚʘʥʥʷʤʠ ʘʜʝʢʚʘʪʥʦʩʪʽ ʧʨʠʡʥʷʪʥʦʩʪʽ ʚʠʩʥʦʚʢʽʚ ʽ 

ʜʽʡ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʪʝʩʪʦʚʠʭ ʙʘʣʘʭ ʯʠ ʽʥʰʠʭ ʚʠʜʘʭ ʦʮʽʥʦʢ.  

ɺ [10] ʄ. ʂʝʡʥ ʚʠʜʽʣʠʚ ʪʨʠ ʘʩʧʝʢʪʠ, ʫ ʷʢʠʭ ʢʦʥʩʪʨʫʢʪʥʘ ʤʦ-

ʜʝʣʴ ʚʠʡʰʣʘ ʟʘ ʤʝʞʽ ʪʝʦʨʝʪʠʢʦ-ʟʘʣʝʞʥʦʛʦ ʢʦʥʪʝʢʩʪʫ, ʚ ʷʢʦʤʫ ʚʦʥʘ 

ʙʫʣʘ ʩʧʦʯʘʪʢʫ ʟʘʧʨʦʧʦʥʦʚʘʥʘ: 

1. ʄʽʞ 1955 ʽ 1989 ʨʦʢʘʤʠ ʦʩʥʦʚʥʠʡ ʥʘʛʦʣʦʩ ʟʤʽʩʪʠʚʩʷ ʚʽʜ 

ʚʘʣʽʜʠʟʘʮʽʾ ʪʝʩʪʽʚ ʜʦ ʨʦʟʨʦʙʢʠ ʽ ʚʘʣʽʜʠʟʘʮʽʾ ʧʨʦʧʦʟʠʮʽʡ ʱʦ-

ʜʦ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʩʪʦʚʠʭ ʙʘʣʽʚ. 

2. ʂʦʥʩʪʨʫʢʪʥʘ ʤʦʜʝʣʴ ʚʘʣʽʜʥʦʩʪʽ ʧʦʪʨʝʙʫʻ ʙʽʣʴʰʦʶ ʤʽʨʦʶ 
ʪʝʦʨʝʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʽʞ ʧʨʦʩʪʦ ʝʤʧʽʨʠʯʥʠʭ ʩʚʽʜ-

ʯʝʥʴ. 

3. ʌʦʢʫʩʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʪʥʦʾ ʚʘʣʽʜʥʦʩʪʽ ʥʘ ʪʝʦʨʽʾ ʚʝʜʝ ʜʦ ʤʦ-

ʞʣʠʚʦʩʪʽ ʽ ʧʦʪʨʝʙʠ ʦʩʧʦʨʶʚʘʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʫ ʽʥʪʝʨʧʨʝʪʘ-

ʮʽʶ ʽ ʨʦʟʨʦʙʣʷʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ.  

ɺʘʣʽʜʥʽʩʪʴ ʷʢ ʘʨʛʫʤʝʥʪ: ʧʽʜʭʽʜ ʄ. ʂʝʡʥʘ. ʋ ʚʠʢʣʘʜʽ ʂʝʡʥʘ, 

ʘʨʛʫʤʝʥʪ ʚʘʣʽʜʥʦʩʪʽ (validity argument) ʻ ʽʥʩʪʨʫʤʝʥʪʦʤ ʟʘʛʘʣʴʥʦʾ 

ʦʮ̔ʥʢʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʩʪʦʚʠʭ ʙʘʣʽʚ, ʱʦ ʧʝʨʝʜʙʘ-

ʯʘʶʪʴʩʷ ʜʣʷ ʜʘʥʦʛʦ ʪʝʩʪʫ. ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʧʨʠ ʮʴʦʤʫ ʻ ʚʽʜʰʫʢʘʥ-

ʥʷ ʷʩʥʠʭ ʪʘ ʚʟʘʻʤʥʦ ʫʟʛʦʜʞʝʥʠʭ ʩʚʽʜʯʝʥʴ çʟʘè ʘʙʦ çʧʨʦʪʠè ʟʘʧʨʦ-

ʧʦʥʦʚʘʥʠʭ ʽʥʪʝʨʧʨʝʪʘʮʽʡ ʯʠ ʟʘʩʪʦʩʫʚʘʥʴ, ʽ, ʷʢʱʦ ʤʦʞʣʠʚʦ, ʩʚʽʜ-

ʯʝʥʴ ʜʣʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʽʥʪʝʨʧʨʝʪʘʮʽʡ/ʟʘʩʪʦʩʫʚʘʥʴ. ɿ ʮʽʻʶ ʤʝʪʦʶ 

ʩʧʦʯʘʪʢʫ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʽʥʪʝʨʧʨʝʪʘʪʠʚʥʠʡ ʘʨʛʫʤʝʥʪ (interpreta-

tive argument), ʷʢʠʡ ʩʣʫʛʫʻ ʩʚʦʻʨʽʜʥʦʶ ʢʘʥʚʦʶ ʜʣʷ ʚʠʨʦʙʣʝʥʥʷ 

ʘʨʛʫʤʝʥʪʫ ʚʘʣʽʜʥʦʩʪʽ. ɯʥʪʝʨʧʨʝʪʘʪʠʚʥʠʡ ʘʨʛʫʤʝʥʪ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʨʷʜʫ ʧʨʠʧʫʱʝʥʴ ʪʘ ʜʝʢʣʘʨʘʪʠʚʥʠʭ ʚʠʩʥʦʚʢʽʚ. 

ʇʽʜʭʽʜ ʂʝʡʥʘ ʜʦ ʚʘʣʽʜʠʟʘʮʽʾ ʤʦʞʥʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʷʢ ʧʦʩʣʽ-

ʜʦʚʥʽʩʪʴ ʢʨʦʢʽʚ, ʱʦ ʤʦʞʝ ʽʪʝʨʘʪʠʚʥʦ ʧʦʚʪʦʨʶʚʘʪʠʩʷ: 

1. ʇʨʦʧʦʥʫʻʪʴʩʷ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʪʝʩʪʦʚʠʭ ʙʘʣʽʚ ʚ ʪʝʨʤʽʥʘʭ ʽʥ-

ʪʝʨʧʨʝʪʘʪʠʚʥʦʛʦ ʘʨʛʫʤʝʥʪʫ.  

2. ʉʪʚʦʨʶʻʪʴʩʷ ʧʦʧʝʨʝʜʥʷ ʚʝʨʩʽʷ ʘʨʛʫʤʝʥʪʫ ʚʘʣʽʜʥʦʩʪʽ ʰʣʷ-

ʭʦʤ ʚʽʜʰʫʢʘʥʥʷ ʫʩʽʭ ʜʦʩʪʫʧʥʠʭ ʩʚʽʜʯʝʥʴ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ ʽʥʪʝʨʧ-

ʨʝʪʘʪʠʚʥʦʛʦ ʘʨʛʫʤʝʥʪʫ. 

3. ɼʝʪʘʣʴʥʦ ʦʮʽʥʶʻʪʴʩʷ ʩʧʨʘʚʝʜʣʠʚʽʩʪʴ ʧʨʠʧʫʱʝʥʴ ʪʘ ʚʠʩʥʦ-

ʚʢʽʚ. 

4. ʗʢʱʦ ʧʦʪʨʽʙʥʦ, ʧʝʨʝʬʦʨʤʫʣʴʦʚʫʶʪʴʩʷ ʽʥʪʝʨʧʨʝʪʘʪʠʚʥʠʡ 

ʘʨʛʫʤʝʥʪ ʪʘ ʘʨʛʫʤʝʥʪ ʚʘʣʽʜʥʦʩʪʽ, ʧʽʩʣʷ ʯʦʛʦ ʧʦʚʪʦʨʶʻʪʴʩʷ ʢʨʦʢ 3. 

ʊʘʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦʪʠ, ʜʦʢʠ ʥʝ ʩʚʽʜʯʝʥʥʷ ʧʨʘʚʜʠʚʦʩʪʽ ʟʘʜʝʢʣʘʨʦ-
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ʚʘʥʠʭ ʚʠʩʥʦʚʢʽʚ ʥʝ ʩʪʘʥʫʪʴ ʜʦʩʪʘʪʥʽʤʠ ʜʣʷ ʾʭ ʚʠʟʥʘʥʥʷ ʘʙʦ ʚʽʜʭʠ-

ʣʝʥʥʷ. 

ʎʝʡ ʧʨʦʮʝʩ ʥʘʛʘʜʫʻ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʪʝʦʨʽʡ ʫ ʧʨʠʨʦʜʥʠʯʠʭ 

ʥʘʫʢʘʭ. ɺʞʝ ʟ ʨʦʟʛʣʷʥʫʪʦʛʦ ʚʠʱʝ ʧʨʠʢʣʘʜʫ ʬʽʟʠʯʥʦʛʦ ʚʠʤʽʨʶʚʘʥ-

ʥʷ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʪʘʢʽ ʚʘʞʣʠʚʽ ʚʠʩʥʦʚʢʠ:  

1) ʜʦʩʣʽʜʞʝʥʥʷ ʚʘʣʽʜʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʻ ʙʫʪʠ ʢʦʤʧʣʝʢʩʥʠʤ;  

2) ʥʘʚʽʪʴ ʢʦʤʧʣʝʢʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʜʘʻ ʧʦʚʥʦʾ ʛʘʨʘʥʪʽʾ ʚʘʣʽʜʥʦʩ-

ʪʽ. ʇʦʜʽʙʥʫ ʩʠʪʫʘʮʽʶ ʤʘʪʝʤʘʪʠʢ ʤʦʞʝ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʷʢ ʪʘʢʫ, ʫ 

ʷʢʽʡ ʻ ʣʠʰʝ ʙʘʛʘʪʦ ʥʝʦʙʭʽʜʥʠʭ ʫʤʦʚ ʜʣʷ ʜʦʚʝʜʝʥʥʷ ʜʝʷʢʦʛʦ ʪʚʝʨ-

ʜʞʝʥʥʷ, ʽ ʞʦʜʥʦʾ ï ʜʦʩʪʘʪʥʴʦʾ. ɼʣʷ ʬʘʭʽʚʮʽʚ ʛʫʤʘʥʽʪʘʨʥʦʾ ʩʬʝʨʠ 

ʧʦʜʽʙʥʘ ʩʠʪʫʘʮʽʷ ʻ ʮʽʣʢʦʤ ʟʚʠʯʥʦʶ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʨʦʟʛʣʷʜʘ-

ʪʠ ʢʦʤʧʣʝʢʩʥʫ ʚʘʣʽʜʠʟʘʮʽʶ ʷʢ ʤʽʥʽ-ʪʝʦʨʽʶ, ʟʘʩʥʦʚʘʥʫ ʥʘ ʩʠʩʪʝʤʽ 

ʧʨʘʢʪʠʯʥʦʾ ʘʨʛʫʤʝʥʪʘʮʽʾ. ʈʦʟʛʣʷʥʝʤʦ ʟʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ 

ʪʘʢʦʾ ʪʝʦʨʽʾ. ɿʘ ʉ. ʊʫʣʤʽʥʠʤ, ʘʨʛʫʤʝʥʪʘʮʽʷ ï ʮʝ ʧʝʨʝʚʘʞʥʦ  ʧʨʦʮʝʩ 

ʚʝʨʠʬʽʢʘʮʽʾ ʚʞʝ ʽʩʥʫʶʯʠʭ ʽʜʝʡ. ɯʩʥʫʻ ʰʽʩʪʴ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʢʦʤ-

ʧʦʥʝʥʪʽʚ ʧʨʦʮʝʩʫ ʘʨʛʫʤʝʥʪʘʮʽʾ: 

1. ʊʚʝʨʜʞʝʥʥʷ (claim). ʊʚʝʨʜʞʝʥʥʷ ʧʦʚʠʥʥʝ ʙʫʪʠ ʟʘʚʝʨʰʝ-

ʥʠʤ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʭʪʦʩʴ ʥʘʤʘʛʘʻʪʴʩʷ ʧʝʨʝʢʦʥʘʪʠ, ʱʦ ʚʽʥ ʻ 

ʛʨʦʤʘʜʷʥʠʥʦʤ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ʪʦ ʡʦʛʦ ʪʚʝʨʜʞʝʥʥʷʤ ʙʫʜʝ çʷ ʛʨʦ-

ʤʘʜʷʥʠʥ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾè 

2. ʉʚʽʜʯʝʥʥʷ (evidence). ʎʝ ʬʘʢʪ, ʥʘ ʷʢʠʡ ʧʦʩʠʣʘʶʪʴʩʷ, ʷʢ ʥʘ 

ʧʽʜʩʪʘʚʫ ʜʣʷ ʪʚʝʨʜʞʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʦʩʦʙʘ ʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʨʠʢ-

ʣʘʜʫ ʤʦʞʝ ʧʽʜʪʨʠʤʘʪʠ ʩʚʦʻ ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʽʥʰʠʤʠ ʜʘʥʠʤʠ çʷ 

ʥʘʨʦʜʠʚʩʷ ʥʘ ɹʝʨʤʫʜʩʴʢʠʭ ʦʩʪʨʦʚʘʭè. 

3. ʇʽʜʩʪʘʚʘ (warrant). ɺʠʩʣʦʚʣʶʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʝʨʝʡʪʠ 

ʚʽʜ ʩʚʽʜʯʝʥʥʷ ʜʦ ʪʚʝʨʜʞʝʥʥʷ. ɼʣʷ ʪʦʛʦ ʱʦʙ ʧʝʨʝʡʪʠ ʚʽʜ ʩʚʽʜʯʝʥʥʷ 

çʷ ʥʘʨʦʜʠʚʩʷ ʥʘ ɹʝʨʤʫʜʩʴʢʠʭ ʦʩʪʨʦʚʘʭè ʜʦ ʪʚʝʨʜʞʝʥʥʷ çʷ ʛʨʦʤʘ-

ʜʷʥʠʥ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾè, ʦʩʦʙʘ ʧʦʚʠʥʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜʩʪʘʚʠ 

ʜʣʷ ʫʩʫʥʝʥʥʷ ʨʦʟʨʠʚʫ ʤʽʞ ʪʚʝʨʜʞʝʥʥʷʤ ʽ ʩʚʽʜʯʝʥʥʷʤ, ʚʢʘʟʘʚʰʠ, 

ʱʦ çʣʶʜʠʥʘ, ʥʘʨʦʜʞʝʥʘ ʥʘ ɹʝʨʤʫʜʩʴʢʠʭ ʦʩʪʨʦʚʘʭ, ʶʨʠʜʠʯʥʦ ʤʦ-

ʞʝ ʙʫʪʠ ʛʨʦʤʘʜʷʥʠʥʦʤ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾè. 

4. ʇʽʜʪʨʠʤʢʘ (backing). ɼʦʧʦʚʥʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʧʽʜʪʚʝʨ-

ʜʞʝʥʥʷ ʚʠʩʣʦʚʣʶʚʘʥʥʷ, ʚʠʨʘʞʝʥʦʛʦ ʚ ʧʽʜʩʪʘʚʽ. ʇʽʜʪʨʠʤʢʘ ʤʘʻ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ, ʢʦʣʠ ʧʽʜʩʪʘʚʘ ʩʘʤʘ ʧʦ ʩʦʙʽ ʥʝ ʻ ʜʦʩʪʘʪʥʴʦ ʧʝʨʝ-

ʢʦʥʣʠʚʦʶ ʜʣʷ ʦʧʦʥʝʥʪʘ. 

5. ʉʧʨʦʩʪʫʚʘʥʥʷ/ʢʦʥʪʨʘʨʛʫʤʝʥʪ (rebuttal). ɺʠʩʣʦʚʣʶʚʘʥʥʷ, 

ʱʦ ʚʢʘʟʫʻ ʥʘ ʦʙʤʝʞʝʥʥʷ, ʷʢʽ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ. ʇʨʠʢʣʘʜʦʤ 

ʢʦʥʪʨʘʨʛʫʤʝʥʪʫ ʻ: çʃʶʜʠʥʘ, ʱʦ ʥʘʨʦʜʠʣʘʩʷ ʥʘ ɹʝʨʤʫʜʩʴʢʠʭ ʦʩʪ-
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ʨʦʚʘʭ, ʤʦʞʝ ʣʝʛʘʣʴʥʦ ʙʫʪʠ ʛʨʦʤʘʜʷʥʠʥʦʤ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ʪʽʣʴʢʠ 

ʷʢʱʦ ʚʦʥʘ ʥʝ ʟʨʘʜʠʣʘ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʽ ʥʝ ʻ ʰʧʠʛʫʥʦʤ ʽʥʰʦʾ ʢʨʘʾ-

ʥʠè. 

6. ɺʠʟʥʘʯʥʠʢ (qualifier). ʉʣʦʚʘ ʪʘ ʬʨʘʟʠ, ʱʦ ʚʠʨʘʞʘʶʪʴ ʩʪʫ-

ʧʽʥʴ ʚʧʝʚʥʝʥʦʩʪʽ ʘʚʪʦʨʘ ʫ ʡʦʛʦ ʪʚʝʨʜʞʝʥʥʽ. ʎʝ ʪʘʢʽ ʩʣʦʚʘ ʽ ʬʨʘʟʠ, 

ʷʢ çʡʤʦʚʽʨʥʦè, çʤʦʞʣʠʚʦè, çʥʝʤʦʞʣʠʚʦè, çʙʝʟʫʤʦʚʥʦè, çʡʤʦʚʽʨ-

ʥʦè ʘʙʦ çʟʘʚʞʜʠè. ʊʚʝʨʜʞʝʥʥʷ çʗ ʙʝʟʫʤʦʚʥʦ ʻ ʛʨʦʤʘʜʷʥʠʥʦʤ ɺʝ-

ʣʠʢʦʙʨʠʪʘʥʽʾè ʥʝʩʝ ʚ ʩʦʙʽ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʫ ʩʪʫʧʽʥʴ ʚʧʝʚʥʝʥʦʩʪʽ, 

ʥʽʞ ʪʚʝʨʜʞʝʥʥʷ çʗ ʽʤʦʚʽʨʥʦ ʻ ʛʨʦʤʘʜʷʥʠʥʦʤ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾè. 

ʇʝʨʰʽ ʪʨʠ ʝʣʝʤʝʥʪʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʦʩʥʦʚʥʽ, ʪʦʜʽ ʷʢ ʧʦʪ-

ʨʝʙʘ ʫ ʪʨʴʦʭ ʦʩʪʘʥʥʽʭ ʚʠʥʠʢʘʻ ʥʝ ʟʘʚʞʜʠ. 

ʂʨʽʤ ʟʘʛʘʣʴʥʦʾ ʬʽʣʦʩʦʬʽʾ ʥʘʫʢʠ, ʥʘ ʪʝʦʨʽʶ ʂʝʡʥʘ ʚʧʣʠʥʫʣʠ 

ʪʘʢʦʞ ʨʽʟʥʽ ʤʝʪʦʜʦʣʦʛʽʾ, ʧʦʰʠʨʝʥʽ ʚ ʧʩʠʭʦʤʝʪʨʽʾ, ʟʦʢʨʝʤʘ, ʚʠʩʥʦʚ-

ʢʠ ʫʟʘʛʘʣʴʥʝʥʦʾ ʪʝʦʨʽʾ ʪʝʩʪʫʚʘʥʥʷ (Generalizability Theory), ʘ ʪʘʢʦʞ 

ʤʝʪʦʜʦʣʦʛʽʷ ʦʮʽʥʶʚʘʥʥʷ ʧʨʦʛʨʘʤ (Program Evaluation). 

ʂʝʡʥ ʚʠʜʽʣʷʻ ʯʦʪʠʨʠ ʰʠʨʦʢʽ ʢʘʪʝʛʦʨʽʾ ʽʥʪʝʨʧʨʝʪʘʪʠʚʥʠʭ ʘʨ-

ʛʫʤʝʥʪʽʚ:  

1. ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʜʣʷ ʨʠʩ ʦʩʦʙʠʩʪʦʩʪʽ (traits). ʉʶʜʠ ʚʽʜʥʦ-

ʩʠʪʴʩʷ ʥʘʧʨʠʢʣʘʜ, ʚʠʧʘʜʦʢ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ 

ʫʯʥʷ ʟ ʧʝʚʥʦʛʦ ʧʨʝʜʤʝʪʫ. 

2. ɯʥʪʝʨʧʨʝʪʘʮʽʷ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʪʝʦʨʽʾ. ʊʘʢʦʛʦ ʚʠʜʫ ʽʥʪʝʨʧʨʝ-

ʪʘʮʽʾ ʚʠʤʘʛʘʶʪʴ, ʥʘʧʨʠʢʣʘʜ, ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫ ʟʜʽʙʥʦʩʪʝʡ. 

3. ʗʢʽʩʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ. ʉʪʦʩʫʻʪʴʩʷ ʦʙʣʘʩʪʽ ʷʢʽʩʥʦʛʦ (ʥʘ ʚʽʜ-

ʤʽʥʫ ʚʽʜ ʢʽʣʴʢʽʩʥʦʛʦ) ʦʮʽʥʶʚʘʥʥʷ ʽ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʚʘʣʽʜʠʟʘʮʽʾ, ʟʦʢ-

ʨʝʤʘ, ʦʮʽʥʶʚʘʥʥʷ ʫʯʥʽʚ ʧʽʜ ʯʘʩ ʟʘʥʷʪʴ ʫ ʢʣʘʩʽ. 

4. ʇʨʦʮʝʜʫʨʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʇʨʠʢʣʘʜʦʤ ʤʦʞʝ ʙʫʪʠ ʽʥʪʝ-

ʨʧʨʝʪʘʪʠʚʥʠʡ ʘʨʛʫʤʝʥʪ ʜʣʷ ʇʨʦʛʨʘʤʠ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ NCLB (No 

Child Left Behind Act) ʚ ʉʐɸ. 

ɯʥʪʝʨʧʨʝʪʘʮʽʡʥʠʡ ʘʨʛʫʤʝʥʪ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʨʠʩʠ. ʈʦʟʛ-

ʣʷʥʝʤʦ ʜʝʪʘʣʴʥʽʰʝ ʧʨʦʮʝʩ ʧʦʙʫʜʦʚʠ ʽʥʪʝʨʧʨʝʪʘʪʠʚʥʦʛʦ ʘʨʛʫʤʝʥʪʫ 

ʜʣʷ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʪʝʩʪ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʦʷʚʽʚ ʜʝ-

ʷʢʦʾ ʨʠʩʠ. ʈʠʩʘ (trait) ï ʩʭʠʣʴʥʽʩʪʴ ʽʥʜʠʚʽʜʫʫʤʘ ʧʦʚʦʜʠʪʠʩʷ ʘʙʦ 

ʜʽʷʪʠ ʧʝʚʥʠʤ ʯʠʥʦʤ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʜʝʷʢʠʡ ʩʪʠʤʫʣ ʘʙʦ ʟʘʚʜʘʥʥʷ, ʟʘ 

ʧʝʚʥʦʛʦ ʥʘʙʦʨʫ ʫʤʦʚ. ʇʽʜ ʮʝ  ʚʠʟʥʘʯʝʥʥʷ ʧʽʜʭʦʜʠʪʴ ʧʦʥʷʪʪʷ ʥʘʚʯʘ-

ʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ, ʦʪʞʝ, ʩʶʜʠ ʚʽʜʥʦʩʠʪʴʩʷ ʥʘʡʧʦʰʠʨʝʥʽʰʠʡ ʫ ʧʝʜʘ-

ʛʦʛʽʯʥʦʤʫ ʪʝʩʪʫʚʘʥʥʽ ʚʠʜ ʪʝʩʪʫʚʘʥʥʷ ï ʪʝʩʪʫʚʘʥʥʷ ʜʦʩʷʛʥʝʥʴ. 
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ʈʠʩ. 4.2. ʇʨʦʮʝʜʫʨʘ ʚʠʤʽʨʶʚʘʥʥʷ  

ʡ ʽʥʪʝʨʧʨʝʪʘʪʠʚʥʠʡ ʘʨʛʫʤʝʥʪ 

 

ʈʠʩʘ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʧʦʥʷʪʪʷʤ ʮʽʣʴʦʚʦʾ ʦʙʣʘʩʪʽ ʤʦʞʣʠʚʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʴ, ʽ ʦʯʽʢʫʚʘʥʽ ʙʘʣʠ ʦʩʦʙʠ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʮʶ ʦʩʦʙʫ 

ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʮʽʣʴʦʚʦʾ ʦʙʣʘʩʪʽ, ʻ ʮʽʣʴʦʚʠʤʠ ʙʘʣʘʤʠ. 

ʎʽʣʴʦʚʘ ʦʙʣʘʩʪʴ ʤʦʞʝ ʙʫʪʠ ʜʫʞʝ ʰʠʨʦʢʦʶ, ʷʢ ʧʨʠ ʜʝʷʢʠʭ 

ʚʠʟʥʘʯʝʥʥʷʭ ʽʥʪʝʣʝʢʪʫ, ʙʽʣʴʰ ʚʫʟʴʢʦʶ, ʷʢ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʨʽʚʥʷ 

ʫʩʧʽʰʥʦʩʪʽ ʜʝʩʷʪʠʢʣʘʩʥʠʢʘ ʟ ʘʣʛʝʙʨʠ, ʘʙʦ ʟʦʚʩʽʤ ʚʫʟʴʢʦʶ, ʥʘʧʨʠ-

ʢʣʘʜ, ʥʘʚʠʯʢʠ ʟ ʚʠʢʦʥʘʥʥʷ ʜʝʷʢʦʛʦ ʟʘʚʜʘʥʥʷ. 

ʅʘ ʨʠʩ. 4.2 ʩʭʝʤʘʪʠʯʥʦ ʟʦʙʨʘʞʝʥʦ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʧʨʦʮʝ-

ʜʫʨʦʶ ʚʠʤʽʨʶʚʘʥʥʷ ʽ ʩʪʨʫʢʪʫʨʦʶ ʽʥʪʝʨʧʨʝʪʘʪʠʚʥʦʛʦ ʘʨʛʫʤʝʥʪʫ ʫ 

ʚʠʧʘʜʢʫ ʚʠʤʽʨʶʚʘʥʥʷ ʨʠʩʠ.  

ʅʝʭʘʡ ʧʦʪʨʽʙʥʦ ʜʦʩʣʽʜʠʪʠ ʚʘʣʽʜʥʽʩʪʴ ʧʨʝʜʤʝʪʥʦʛʦ ʪʝʩʪʫ ʜʣʷ 

ʚʠʧʘʜʢʫ, ʢʦʣʠ ʤʝʪʦʶ ʚʠʤʽʨʶʚʘʥʥʷ ʻ ʟôʷʩʫʚʘʥʥʷ ʨʽʚʥʷ ʫʩʧʽʰʥʦʩʪʽ 

(ʚ ʽʥʰʽʡ ʪʝʨʤʽʥʦʣʦʛʽʾ ï ʨʽʚʥʷ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ) ʦʩʦʙʠ ʟ ʜʘʥʦʛʦ 

ʧʨʝʜʤʝʪʫ. ʇʦʨʷʜʦʢ ʫʟʘʛʘʣʴʥʝʥʴ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʪʝʩʪʦʚʠʭ ʙʘʣʽʚ ʫ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʻ ʪʘʢʠʤ (ʚ ʜʫʞʢʘʭ ʧʨʦʧʦʥʫʶʪʴʩʷ ʢʦʨʦʪʢʽ ʥʘʟʚʠ 

ʚʽʜʧʦʚʽʜʥʠʭ ʨʽʚʥʽʚ ʫʟʘʛʘʣʴʥʝʥʥʷ): 

1. ɺʽʜ ʩʧʦʩʪʝʨʝʞʝʥʠʭ ʚʽʜʧʦʚʽʜʝʡ ï ʜʦ ʪʝʩʪʦʚʠʭ ʙʘʣʽʚ (ʩʢʦ-

ʨʠʥʛ). 

2. ɺʽʜ ʪʝʩʪʦʚʠʭ ʙʘʣʽʚ ï ʜʦ ʙʘʣʽʚ ʟʘ ʪʫ ʯʘʩʪʠʥʫ ʧʨʝʜʤʝʪʫ, ʷʢʫ 

ʧʨʝʜʩʪʘʚʣʷʚ ʪʝʩʪ (ʛʝʥʝʨʘʣʽʟʘʮʽʷ). 

3. ɺʽʜ ʙʘʣʽʚ ʟ ʯʘʩʪʠʥʠ ʧʨʝʜʤʝʪʫ, ʷʢʫ ʧʨʝʜʩʪʘʚʣʷʻ ʪʝʩʪ ï ʜʦ 

ʙʘʣʽʚ ʟ ʫʩʴʦʛʦ ʧʨʝʜʤʝʪʫ (ʝʢʩʪʨʘʧʦʣʷʮʽʷ). 

4. ɺʽʜ ʙʘʣʽʚ ʟ ʧʨʝʜʤʝʪʫ ï ʜʦ ʩʣʦʚʝʩʥʦʛʦ ʦʧʠʩʘʥʥʷ ʨʽʚʥʷ ʫʩ-

ʧʽʰʥʦʩʪʽ (ʽʤʧʣʽʢʘʮʽʷ). 
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ʈʦʟʛʣʷʥʝʤʦ ʤʦʞʣʠʚʽ ʪʚʝʨʜʞʝʥʥʷ ʽʥʪʝʨʧʨʝʪʘʮʽʡʥʦʛʦ ʘʨʛʫʤʝ-

ʥʪʫ ʡ ʤʝʪʦʜʠ ʦʪʨʠʤʘʥʥʷ ʩʚʽʜʯʝʥʴ ʚʘʣʽʜʥʦʩʪʽ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʮʠʭ 

ʨʽʚʥʽʚ. 

ʉʢʦʨʠʥʛ. ʇʽʜ ʮʠʤ ʪʝʨʤʽʥʦʤ ʨʦʟʫʤʽʪʠʤʝʤʦ ʥʘʨʘʭʫʚʘʥʥʷ ʪʝʩ-

ʪʦʚʠʭ ʙʘʣʽʚ ʟʘ ʟʘʜʘʥʠʤʠ ʫʢʣʘʜʘʯʝʤ ʧʨʘʚʠʣʘʤʠ. ʅʘ ʜʘʥʦʤʫ ʨʽʚʥʽ 

ʽʥʪʝʨʧʨʝʪʘʮʽʡʥʠʡ ʘʨʛʫʤʝʥʪ ʤʦʞʝ ʤʽʩʪʠʪʠ ʪʘʢʽ ʪʚʝʨʜʞʝʥʥʷ: 

1. ʉʭʝʤʘ ʥʘʨʘʭʫʚʘʥʥʷ ʪʝʩʪʦʚʠʭ ʙʘʣʽʚ ʻ ʧʨʠʡʥʷʪʥʦʶ. 

2. ʉʭʝʤʘ ʥʘʨʘʭʫʚʘʥʥʷ ʪʝʩʪʦʚʠʭ ʙʘʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ 

ʧʨʘʚʠʣʴʥʦ. 

3. ʅʘʨʘʭʫʚʘʥʥʷ ʪʝʩʪʦʚʠʭ ʙʘʣʽʚ ʙʫʣʦ ʥʝʫʧʝʨʝʜʞʝʥʠʤ. 

4. ʅʘʨʘʭʦʚʘʥʽ ʙʘʣʠ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʦʙʨʘʥʦʶ ʤʦʜʝʣʣʶ ʰʢʘʣʫ-

ʚʘʥʥʷ. 

ɸʨʛʫʤʝʥʪ ʚʘʣʽʜʠʟʘʮʽʾ ʜʣʷ ʮʠʭ ʪʚʝʨʜʞʝʥʴ ʧʦʚʠʥʝʥ ʙʫʜʫʚʘʪʠʩʷ 

ʚʞʝ ʥʘ ʧʦʯʘʪʢʫ ʩʪʚʦʨʝʥʥʷ ʪʝʩʪʫ. ʄʝʪʦʜʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʘʣʽʜʥʦʩʪʽ 

ʜʣʷ ʮʴʦʛʦ ʝʪʘʧʫ ʤʘʶʪʴ ʷʢʽʩʥʠʡ ʭʘʨʘʢʪʝʨ ʽ, ʟʜʝʙʽʣʴʰʦʛʦ, ʬʦʨʤʫ 

ʝʢʩʧʝʨʪʥʠʭ ʚʠʩʥʦʚʢʽʚ. ʅʘʡʢʨʘʱʝ ʙʫʣʦ ʙ, ʷʢʙʠ ʜʚʽ ʘʙʦ ʡ ʙʽʣʴʰʝ 

ʛʨʫʧ ʝʢʩʧʝʨʪʽʚ ʚʠʨʦʙʣʷʣʠ ʥʝʟʘʣʝʞʥʦ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ ʚʣʘʩʥʽ ʩʭʝʤʠ 

ʦʮʽʥʶʚʘʥʥʷ. ʎʽ ʨʽʟʥʽ ʩʭʝʤʠ ʩʣʽʜ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ, ʧʦʨʽʚʥʶʶʯʠ ʙʘʣʠ, 

ʦʪʨʠʤʘʥʽ ʜʣʷ ʪʝʩʪʫ ʟʘ ʮʠʤʠ ʩʭʝʤʘʤʠ. ɺʘʞʣʠʚʦ ʪʘʢʦʞ ʧʨʘʚʠʣʴʥʦ 

ʦʨʛʘʥʽʟʫʚʘʪʠ ʪʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʨʦʙʦʪʫ ʦʮʽʥʶʚʘʯʽʚ, ʷʢʱʦ ʪʘʢʘ ʨʦʙʦ-

ʪʘ ʜʠʢʪʫʻʪʴʩʷ ʚʠʜʘʤʠ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ (ʥʘʧʨʠʢʣʘʜ, ʪʝʩʪ ʤʽʩʪʠʪʴ 

ʝʩʝ). 

ʇʨʘʢʪʠʯʥʦ ʟʘʚʞʜʠ ʜʦ ʦʪʨʠʤʘʥʠʭ çʩʠʨʠʭè ʪʝʩʪʦʚʠʭ ʙʘʣʽʚ ʟʘ-

ʩʪʦʩʦʚʫʻʪʴʩʷ ʪʦʡ ʯʠ ʽʥʰʠʡ ʤʝʪʦʜ ʰʢʘʣʫʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʚ ʋʢʨʘ-

ʾʥʽ ʪʝʩʪʠ ɿʅʆ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʰʢʘʣʫʚʘʣʠʩʷ ʟʘ ʤʝʪʦʜʦʤ 

ʝʢʚʽʧʨʦʮʝʥʪʠʣʴʥʦʾ ʥʦʨʤʘʣʽʟʘʮʽʾ. ɼʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ 

ʤʝʪʦʜʫ ʻ ʧʨʝʜʤʝʪʦʤ ʧʦʩʪʽʡʥʠʭ ʜʠʩʢʫʩʽʡ. ʉʧʨʘʚʝʜʣʠʚʦ ʚʢʘʟʫʻʪʴʩʷ 

ʛʦʣʦʚʥʠʡ ʡʦʛʦ ʥʝʜʦʣʽʢ ï ʥʝʤʦʞʣʠʚʽʩʪʴ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʪʝʩʪʦʚʽ ʙʘʣʠ 

ʷʢ ʜʽʡʩʥʠʡ ʨʽʚʝʥʴ ʫʩʧʽʰʥʦʩʪʽ (ʱʦ ʟʥʘʻ ʡ ʫʤʽʻ ʚʠʧʫʩʢʥʠʢ, ʽ ʯʦʛʦ ʚʽʥ 

ʥʝ ʟʥʘʻ ʽ ʥʝ ʚʤʽʻ), ʦʩʢʽʣʴʢʠ ʫ ʚʠʧʘʜʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʤʝʪʦʜʫ 

ʦʮʽʥʶʚʘʥʥʷ ʻ ʥʦʨʤʦ-ʦʨʽʻʥʪʦʚʘʥʠʤ. ʊʠʤ ʥʝ ʤʝʥʰʝ, ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ ʟ ʧʨʝʜʤʝʪʫ ʫ ʨʽʟʥʠʭ ʩʝʩʽʷʭ ɿʅʆ ʽ ʟʘ ʨʽʟʥʽ 

ʨʦʢʠ, ʮʝʡ ʤʝʪʦʜ ʻ ʯʠ ʥʝ ʻʜʠʥʦ ʧʨʘʚʠʣʴʥʠʤ (ʢʨʽʤ, ʭʽʙʘ ʱʦ, ʟʘʩʪʦʩʫ-

ʚʘʥʥʷ ʤʝʪʦʜʽʚ ʪʝʦʨʽʾ IRT), ʟ ʦʛʣʷʜʫ ʥʘ ʥʝʧʦʨʽʚʥʶʚʘʥʽʩʪʴ ʩʘʤʠʭ 

ʪʝʩʪʽʚ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʤʝʪʦʜ ʝʢʚʽʧʨʦʮʝʥʪʠʣʽʚ ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ 

ɭʚʨʦʧʝʡʩʴʢʦʶ ʂʦʤʽʩʽʻʶ ʜʣʷ ʟʘʨʘʭʫʚʘʥʥʷ ʥʘʷʚʥʠʭ ʦʮʽʥʦʢ ʩʪʫʜʝʥʪʘ 

ʥʘ ʥʦʚʦʤʫ ʤʽʩʮʽ ʥʘʚʯʘʥʥʷ ʧʨʠ ʡʦʛʦ ʧʝʨʝʭʦʜʽ ʜʦ ʽʥʰʦʛʦ ʫʥʽʚʝʨʩʠʪʝ-

ʪʫ. ɿ ʪʦʯʢʠ ʟʦʨʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʘʣʽʜʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ, ʰʢʘʣʫʚʘʥʥʷ 
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ʥʝ ʧʦʚʠʥʥʝ ʩʫʧʝʨʝʯʠʪʠ ʪʽʡ ʢʽʥʮʝʚʽʡ ʤʝʪʽ, ʟʘʨʘʜʠ ʷʢʦʾ ʧʨʦʚʦʜʠʪʴʩʷ 

ʪʝʩʪʫʚʘʥʥʷ. ʊʘʢ, ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʝʪʦʜʫ ʝʢʚʽʧʨʦʮʝʥʪʠʣʥɹʦʾ ʥʦʨ-

ʤʘʣʽʟʘʮʽʾ ʫ ɿʅʆ ʚʘʞʣʠʚʠʤ ʻ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʡʦʛʦ ʛʦʣʦʚʥʦʤʫ ʧʨʠʥʮʠ-

ʧʫ ï ʪʦʡ ʚʠʧʫʩʢʥʠʢ, ʷʢʠʡ ʦʪʨʠʤʘʚ ʙʽʣʴʰʝ çʩʠʨʠʭè ʙʘʣʽʚ ʫ ʧʦʨʽʚ-

ʥʷʥʥʽ ʟ ʽʥʰʠʤ ʚʠʧʫʩʢʥʠʢʦʤ, ʪʘʢʦʞ ʧʦʚʠʥʝʥ ʦʪʨʠʤʘʪʠ ʙʽʣʴʰʝ ʙʘʣʽʚ 

ʽ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨʠ ʰʢʘʣʫʚʘʥʥʷ. 

ɻʝʥʝʨʘʣʽʟʘʮʽʷ. ʇʨʘʢʪʠʯʥʦ ʟʘʚʞʜʠ ʪʝʩʪʫʚʘʥʥʷʤ ʤʦʞʝ ʙʫʪʠ 

ʦʭʦʧʣʝʥʘ ʥʝ ʚʩʷ ʦʙʣʘʩʪʴ ʧʦʚʝʜʽʥʢʠ ʩʫʙôʻʢʪʘ, ʷʢʘ ʻ ʧʨʝʜʤʝʪʦʤ ʚʠʤʽ-

ʨʶʚʘʥʥʷ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʡ ʧʨʝʜʤʝʪʥʠʭ ʪʝʩʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ 

ʪʝʩʪ ʟ ʽʥʦʟʝʤʥʦʾ ʤʦʚʠ ʧʨʦʚʦʜʠʪʴʩʷ ʫ ʧʠʩʴʤʦʚʽʡ ʬʦʨʤʽ, ʥʝʤʦʞʣʠʚʦ 

ʧʝʨʝʚʽʨʠʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʠʤʦʚʠ ʫʯʥʷ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʪʝʩʪʦʚʽ ʟʘ-

ʚʜʘʥʥʷ ʟʘʚʞʜʠ ʻ ʣʠʰʝ ʚʠʙʽʨʢʦʶ ʟ ʫʩʽʭ ʤʦʞʣʠʚʠʭ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ, 

ʷʢʽ ʨʘʟʦʤ ʩʢʣʘʜʘʶʪʴ ʜʝʷʢʫ ʛʝʥʝʨʘʣʴʥʫ ʩʫʢʫʧʥʽʩʪʴ ʟʘʚʜʘʥʴ (ʟʘ ʪʝʨ-

ʤʽʥʦʣʦʛʽʻʶ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ). ʉʘʤʝ ʮʷ ʛʝʥʝʨʘʣʴʥʘ ʩʫʢʫʧ-

ʥʽʩʪʴ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʡ ʨʝʧʨʝʟʝʥʪʫʻ ʪʫ ʯʘʩʪʠʥʫ ʧʦʚʝʜʽʥʢʠ ʦʩʦʙʠ ʫ 

ʮʽʣʴʦʚʽʡ ʦʙʣʘʩʪʽ (ʫ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ï ʧʨʦʷʚʽʚ ʨʽʚʥʷ ʫʩʧʽʰʥʦʩʪʽ ʟ 

ʧʨʝʜʤʝʪʫ), ʷʢʘ ʧʦʢʨʠʚʘʻʪʴʩʷ ʪʝʩʪʫʚʘʥʥʷʤ. ʅʝ ʩʣʽʜ ʧʣʫʪʘʪʠ ʛʝʥʝʨʘ-

ʣʴʥʫ ʩʫʢʫʧʥʽʩʪʴ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʟ ʙʘʥʢʦʤ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ. ɼʦ-

ʮʽʣʴʥʦ ʚʚʘʞʘʪʠ, ʱʦ ʛʝʥʝʨʘʣʴʥʘ ʩʫʢʫʧʥʽʩʪʴ ʤʽʩʪʠʪʴ ʥʝʩʢʽʥʯʝʥʥʦ 

ʙʘʛʘʪʦ ʟʘʚʜʘʥʴ. ɸʜʞʝ ʣʝʛʢʦ ʧʦʛʦʜʠʪʠʩʷ ʟ ʪʠʤ ʬʘʢʪʦʤ, ʱʦ ʪʝʩʪʠ 

ʜʚʦʭ ʨʽʟʥʠʭ ʥʝʟʘʣʝʞʥʠʭ ʫʢʣʘʜʘʯʽʚ, ʙʫʜʫʯʠ ʚʠʙʽʨʢʘʤʠ ʟ ʛʝʥʝʨʘʣʴʥʦʾ 

ʩʫʢʫʧʥʦʩʪʽ, ʧʨʘʢʪʠʯʥʦ ʥʽʢʦʣʠ ʥʝ ʤʽʩʪʷʪʴ ʦʜʥʘʢʦʚʠʭ ʟʘʚʜʘʥʴ. 

ʇʨʠ ʧʨʦʩʫʚʘʥʥʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʪʝʩʪʦʚʠʭ ʙʘʣʽʚ ʚʽʜ ʢʦʥʢʨʝʪʥʦʛʦ 

ʪʝʩʪʫ ʜʦ ʛʝʥʝʨʘʣʴʥʦʾ ʩʫʢʫʧʥʦʩʪʽ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʚʘʞʣʠʚʦ ʦʪʨʠʤʘ-

ʪʠ ʩʚʽʜʯʝʥʥʷ ʥʘ ʢʦʨʠʩʪʴ ʪʘʢʠʭ ʪʚʝʨʜʞʝʥʴ (ʽʥʪʝʨʧʨʝʪʘʮʽʡʥʠʡ ʘʨʛʫ-

ʤʝʥʪ):  

1. ɿʘʚʜʘʥʥʷ ʪʝʩʪʫ ʩʢʣʘʜʘʶʪʴ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʫ ʚʠʙʽʨʢʫ ʟ ʛʝ-

ʥʝʨʘʣʴʥʦʾ ʩʫʢʫʧʥʦʩʪʽ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ. 

2. ɼʘʥʘ ʚʠʙʽʨʢʘ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʻ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʦʶ, ʱʦʙ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʠʧʘʜʢʦʚʫ ʧʦʭʠʙʢʫ ʚʠʤʽʨʶʚʘʥʥʷ.  

ɸʨʛʫʤʝʥʪ ʚʘʣʽʜʥʦʩʪʽ ʥʘ ʮʴʦʤʫ ʨʽʚʥʽ ʙʫʜʫʻʪʴʩʷ ʤʝʪʦʜʘʤʠ ʤʘ-

ʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ. ɿʦʢʨʝʤʘ, ʢʦʥʪʨʦʣʴ ʧʦʭʠʙʦʢ ʚʠʙʽʨʦʢ ʟʜʽʡʩ-

ʥʶʻʪʴʩʷ ʤʝʪʦʜʘʤʠ ʪʝʦʨʽʾ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʫʟʘʛʘʣʴʥʝʥʦʾ ʪʝʦʨʽʾ ʪʝʩʪʫ-

ʚʘʥʥʷ (Generalizability Theory).  

 ɽʢʩʪʨʘʧʦʣʷʮʽ.̫ ʅʘ ʨʽʚʥʽ ʝʢʩʪʨʘʧʦʣʷʮʽʾ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʪʝʩʪʦ-

ʚʠʭ ʙʘʣʽʚ ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʚʩʶ ʦʙʣʘʩʪʴ, ʷʢʘ ʦʮʽʥʶʻʪʴʩʷ (ʫ ʥʘʰʦʤʫ 

ʚʠʧʘʜʢʫ ï ʮʝ ʨʽʚʝʥʴ ʫʩʧʽʰʥʦʩʪʽ ʟ ʜʘʥʦʛʦ ʧʨʝʜʤʝʪʫ, ʥʘʧʨʠʢʣʘʜ, ʟ 

ʤʘʪʝʤʘʪʠʢʠ ʯʠ ʟ ʽʩʪʦʨʽʾ ʋʢʨʘʾʥʠ). 
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ʎʝ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʡ ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʝʪʘʧ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʘ-

ʣʽʜʥʦʩʪʽ. ɯʥʪʝʨʧʨʝʪʘʮʽʡʥʠʡ ʘʨʛʫʤʝʥʪ ʜʣʷ ʮʴʦʛʦ ʝʪʘʧʫ ʤʦʞʝ ʤʽʩʪʠʪʠ 

ʥʘʩʪʫʧʥʽ ʪʚʝʨʜʞʝʥʥʷ: 

1. ʊʝʩʪʦʚʽ ʙʘʣʠ ʻ ʨʝʣʝʚʘʥʪʥʦʶ ʤʽʨʦʶ ʨʽʚʥʷ ʫʩʧʽʰʥʦʩʪʽ ʟ ʜʘ-

ʥʦʛʦ ʧʨʝʜʤʝʪʫ. 

2. ʉʠʩʪʝʤʘʪʠʯʥʽ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ ʥʝ ʧʝʨʝʰʢʦʜʞʘʶʪʴ 

ʝʢʩʪʨʘʧʦʣʷʮʽʾ. 

ʄʝʪʦʜʠ ʟʙʦʨʫ ʩʚʽʜʯʝʥʴ ʚʘʣʽʜʥʦʩʪʽ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʤʦʞʥʘ 

ʫʤʦʚʥʦ ʧʦʜʽʣʠʪʠ ʥʘ ʘʥʘʣʽʪʠʯʥʽ ʡ ʝʤʧʽʨʠʯʥʽ.  

ɼʦ ʘʥʘʣʽʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʥʘʣʝʞʠʪʴ, ʟʦʢʨʝʤʘ, ʧʝʨʝʚʽʨʢʘ ʰʠʨʦ-

ʪʠ ʧʦʢʨʠʪʪʷ ʪʝʩʪʫʚʘʥʥʷʤ ʫʩʴʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʧʨʦʷʚʽʚ ʨʽʚʥʷ ʫʩʧʽʰ-

ʥʦʩʪʽ ʟ ʧʨʝʜʤʝʪʫ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʽʩʪʦʪʥʦ ʟʙʽʣʴʰʠʪʠ ʰʠʨʦʪʫ ʧʦʢ-

ʨʠʪʪʷ ʤʦʞʥʘ, ʟʘʤʽʥʠʚʰʠ ʧʘʧʝʨʦʚʝ ʪʝʩʪʫʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʤ. ʅʘ-

ʧʨʠʢʣʘʜ, ʧʨʠ ʪʝʩʪʫʚʘʥʥʽ ʟ ʽʥʦʟʝʤʥʦʾ ʤʦʚʠ ʢʦʤʧôʶʪʝʨʥʘ ʬʦʨʤʘ ʜʦ-

ʟʚʦʣʷʻ ʚʽʜʥʦʩʥʦ ʣʝʛʢʦ ʦʨʛʘʥʽʟʫʚʘʪʠ ʘʫʜʽʶʚʘʥʥʷ. ʇʝʨʝʚʽʨʢʘ ʰʠʨʦʪʠ 

ʧʦʢʨʠʪʪʷ ʪʝʩʪʦʤ ʫʩʧʽʰʥʦʩʪʽ ʟʘʩʚʦʻʥʥʷ ʧʨʝʜʤʝʪʫ ʧʝʨʝʜʙʘʯʘʻ, ʢʨʽʤ 

ʧʝʨʝʚʽʨʢʠ ʟʤʽʩʪʦʚʦʾ ʯʘʩʪʠʥʠ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ, ʪʘʢʦʞ ʽ ʢʦʥʪʨʦʣʴ 

ʧʨʦʮʝʩʽʚ ʤʠʩʣʝʥʥʷ ʫʯʥʷ. ʉʣʽʜ ʥʘʤʘʛʘʪʠʩʷ ʧʦʨʽʚʥʷʪʠ ʪʽ ʧʨʦʮʝʩʠ 

ʤʠʩʣʝʥʥʷ, ʷʢʽ ʫʯʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʪʝʩʪʦʚʠʭ ʟʘ-

ʚʜʘʥʴ, ʟ ʪʠʤʠ ʧʨʦʮʝʩʘʤʠ ʤʠʩʣʝʥʥʷ, ʷʢʽ ʚʽʥ ʜʝʤʦʥʩʪʨʫʻ ʚ ʪʽʡ ʯʘʩʪʠ-

ʥʽ ʚʦʣʦʜʽʥʥʷ ʧʨʝʜʤʝʪʦʤ, ʷʢʘ ʥʝ ʧʽʜʣʷʛʘʻ ʪʝʩʪʫʚʘʥʥʶ. ɺʘʞʣʠʚʫ 

ʨʦʣʴ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʚʽʜʽʛʨʘʶʪʴ ʬʘʢʪʠ ʽ ʤʝʪʦʜʠ ʢʦʛʥʽʪʠʚʥʦʾ ʧʩʠʭʦ-

ʣʦʛʽʾ. ɿʦʢʨʝʤʘ, ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʤʠʩʣʝʥʥʷ, ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ 

ʫʯʥʝʤ ʧʽʜ ʯʘʩ ʚʠʨʽʰʝʥʥʷ ʥʠʤ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ, ʚʠʢʦʨʠʩʪʦʚʫ-

ʻʪʴʩʷ ʤʝʪʦʜ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʤʽʨʢʫʚʘʥʴ ʫʛʦʣʦʩ. 

ʇʝʚʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘʢ ʟʚʘʥʦʾ ʦʯʝʚʠʜʥʦʾ ʚʘʣʽ-

ʜʥʦʩʪʽ (face validity) ʪʝʩʪʫ, ʦʩʦʙʣʠʚʦ ʪʦʜʽ, ʢʦʣʠ ʪʝʩʪ (ʷʢ ʫ ʚʠʧʘʜʢʫ 

ɿʅʆ) ʻ ʪʝʩʪʦʤ ʚʠʩʦʢʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ. 

ʆʢʨʝʤʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʻ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʚʠʤʽʨʶʚʘʥʥʷ. ɿʘʭʦʜʠ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ, ʤʘʶʯʠ ʥʘ ʤʝʪʽ 

ʟʤʝʥʰʝʥʥʷ ʚʠʧʘʜʢʦʚʦʾ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʻ ʦʜʥʦʯʘʩʥʦ ʜʞʝʨʝ-

ʣʦʤ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʧʦʭʠʙʦʢ, ʱʦ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʩʠʣʴʥʦʛʦ ʟʚʫʞʝʥʥʷ 

ʫʩʴʦʛʦ ʨʦʟʤʘʾʪʪʷ ʫʤʦʚ ʽ ʩʧʦʩʦʙʽʚ, ʫ ʷʢʽ ʧʨʦʷʚʣʷʻʪʴʩʷ ʨʽʚʝʥʴ ʫʩʧʽʰ-

ʥʦʩʪʽ ʫʯʥʷ ʟ ʧʨʝʜʤʝʪʫ, ʜʦ ʞʦʨʩʪʢʠʭ, ʤʘʢʩʠʤʘʣʴʥʦ ʦʜʥʘʢʦʚʠʭ ʜʣʷ 

ʚʩʽʭ ʟʤʽʩʪʫ ʽ ʧʨʦʮʝʜʫʨʠ ʪʝʩʪʫʚʘʥʥʷ.  

ɼʦ ʝʤʧʽʨʠʯʥʠʭ ʤʝʪʦʜʽʚ ʝʢʩʪʨʘʧʦʣʷʮʽʾ ʪʝʩʪʦʚʠʭ ʙʘʣʽʚ ʩʣʽʜ ʚʽ-

ʜʥʝʩʪʠ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ ʟ ʢʨʠʪʝʨʽʻʤ (ʢʨʠʪʝʨʽʘ-

ʣʴʥʘ ʚʘʣʽʜʥʽʩʪʴ); ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʰʠʭ ʚʠʜʽʚ ʦʮʽʥʶʚʘʥʥʷ (ʢʦʥʚʝʨ-



82 
 

ʛʝʥʪʥʘ ʚʘʣʽʜʥʽʩʪʴ); ʟ ʦʮʽʥʢʘʤʠ ʜʠʚʝʨʛʝʥʪʥʠʭ ʨʠʩ (ʜʠʩʢʨʠʤʽʥʘʥʪʥʘ 

ʚʘʣʽʜʥʽʩʪʴ). ɿʘʫʚʘʞʠʤʦ, ʱʦ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʢʨʠʪʝʨʽʘʣʴʥʦʾ ʚʘʣʽʜ-

ʥʦʩʪʽ ʧʦʪʨʽʙʝʥ ʚʘʣʽʜʠʟʦʚʘʥʠʡ ʢʨʠʪʝʨʽʡ, ʘ ʪʘʢʠʡ ʻ ʫ ʨʦʟʧʦʨʷʜʞʝʥʥʽ 

ʜʦʩʣʽʜʥʠʢʘ ʜʫʞʝ ʨʽʜʢʦ, ʪʦʤʫ ʪʝ, ʱʦ ʯʘʩʪʦ ʜʝʢʣʘʨʫʻʪʴʩʷ ʷʢ ʢʨʠʪʝʨʽ-

ʘʣʴʥʘ ʚʘʣʽʜʥʽʩʪʴ, ʧʦʚʠʥʥʝ ʙʫʪʠ ʚʽʜʥʝʩʝʥʝ ʰʚʠʜʰʝ ʜʦ ʢʦʥʚʝʨʛʝʥʪ-

ʥʦʾ ʚʘʣʽʜʥʦʩʪʽ. ɸʥʘʣʽʟ ʤʘʪʨʠʮʽ çʙʘʛʘʪʦ ʨʠʩ ï ʙʘʛʘʪʦ ʤʝʪʦʜʽʚ 

(Multitrait-Multimethod)è, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʾ 

ʜʠʚʝʨʛʝʥʪʥʠʭ ʨʠʩ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʚʠʤʽʨʷʥʘ ʢʽʣʴʢʦʤʘ ʨʽʟʥʠʤʠ ʩʧʦʩʦ-

ʙʘʤʠ, ʻ ʧʦʪʫʞʥʠʤ ʤʝʪʦʜʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʾ ʚʘʣʽʜʥʦ-

ʩʪʽ.  

ʏʘʩʦʤ ʤʦʞʝ ʩʪʘʪʠ ʫ ʥʘʛʦʜʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʩʥʦʚʢʽʚ ʧʦʧʝʨʝʜ-

ʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʚʘʣʽʜʥʦʩʪʽ, ʷʢʱʦ ʥʦʚʘ ʩʠʪʫʘʮʽʷ (ʥʦʚʽ ʫʤʦʚʠ, ʥʦʚʘ 

ʧʦʧʫʣʷʮʽʷ ʫʯʥʽʚ, ʥʦʚʠʡ ʪʝʩʪ) ʤʘʣʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʾ. 

ɯʤʧʣʽʢʘʮʽʷ. ʗʢʱʦ ʥʘ ʧʦʧʝʨʝʜʥʽʭ ʨʽʚʥʷʭ ʚʘʣʽʜʠʟʘʮʽʾ ʚʘʣʽʜʥʽʩʪʴ 

ʪʝʩʪʫ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʜʣʷ ʪʝʩʪʦʚʠʭ ʙʘʣʽʚ, ʪʦ ʥʘ ʨʽʚʥʽ ʽʤʧʣʽʢʘʮʽʾ ʧʨʝ-

ʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʞʝ ʩʣʦʚʝʩʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʮʠʭ ʙʘʣʽʚ. ʊʫʪ 

ʧʦʪʨʽʙʥʦ ʧʝʨʝʚʽʨʠʪʠ, ʯʠ ʻ ʧʨʠʡʥʷʪʥʦʶ ʩʤʠʩʣʦʚʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʨʠʩʠ ʘʙʦ ʪʝʦʨʝʪʠʯʥʦʛʦ ʢʦʥʩʪʨʫʢʪʫ, ʽ ʯʠ 

ʫʟʛʦʜʞʫʶʪʴʩʷ ʚʣʘʩʪʠʚʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟ ʚʠʩʥʦʚʢʘʤʠ, 

ʘʩʦʮʽʡʦʚʘʥʠʤʠ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʨʠʩʠ ʯʠ ʢʦʥʩʪʨʫʢʪʫ. ɺʝʨʙʘʣʴʥʘ ʽʥʪʝ-

ʨʧʨʝʪʘʮʽʷ ʪʝʩʪʦʚʠʭ ʙʘʣʽʚ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʷ ʚʞʝ ʥʘ ʩʪʘʜʽʾ 

ʨʦʟʨʦʙʢʠ ʪʝʩʪʫ. ʇʽʟʥʽʰʝ, ʟʘ ʥʘʷʚʥʦʩʪʽ ʝʤʧʽʨʠʯʥʠʭ ʜʘʥʠʭ, ʧʝʨʝʚʽʨʷ-

ʻʪʴʩʷ ʫʟʛʦʜʞʝʥʥʷ ʩʤʠʩʣʦʚʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥ-

ʥʷ ʟ ʪʠʤʠ ʚʠʩʥʦʚʢʘʤʠ ʱʦʜʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟ ʽʥʰʠʤʠ ʟʤʽʥʥʠʤʠ, 

ʷʢʽ ʟʘʢʣʘʜʘʶʪʴʩʷ ʚ ʢʦʥʮʝʧʮʽʾ ʜʘʥʦʾ ʨʠʩʠ ʯʠ ʢʦʥʩʪʨʫʢʪʫ. 

ɯʥʪʝʨʧʨʝʪʘʮʽʡʥʠʡ ʘʨʛʫʤʝʥʪ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʦʨʝʪʠʯ-

ʥʦʛʦ ʢʦʥʩʪʨʫʢʪʫ. ʗʢʱʦ ʧʨʝʜʤʝʪʥʠʡ ʪʝʩʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʢʦʥʩʪʨʫʢʪʫ, ʷʢʠʤ ʻ, ʥʘʧʨʠʢʣʘʜ, ʟʜʘʪ-

ʥʽʩʪʴ ʦʩʦʙʠ ʜʦ ʥʘʚʯʘʥʥʷ, ʤʽʞ ʨʽʚʥʷʤʠ ʝʢʩʪʨʘʧʦʣʷʮʽʾ ʪʘ ʽʤʧʣʽʢʘʮʽʾ ʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʚʘʣʽʜʥʦʩʪʽ ʪʝʩʪʫ ʟôʷʚʣʷʻʪʴʩʷ ʱʝ ʦʜʠʥ ʨʽʚʝʥʴ: ʪʝʦʨʝ-

ʪʠʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ. ʈʠʩʘ (ʨʽʚʝʥʴ ʫʩʧʽʰʥʦʩʪʽ ʟ ʜʠʩʮʠʧʣʽʥʠ), ʷʢʘ 

ʚʠʤʽʨʶʻʪʴʩʷ, ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʽʜʽʛʨʘʻ ʨʦʣʴ ʦʜʥʦʛʦ ʟ ʙʘʛʘʪʴʦʭ ʤʦ-

ʞʣʠʚʠʭ ʽʥʜʠʢʘʪʦʨʽʚ ʢʦʥʩʪʨʫʢʪʫ. ʊʝʦʨʽʷ, ʷʢʘ ʩʧʦʯʘʪʢʫ ʽʩʥʫʻ ʣʠʰʝ 

çʚ ʛʦʣʦʚʽè ʜʦʩʣʽʜʥʠʢʘ, ʧʝʨʝʜʙʘʯʘʻ ʧʝʚʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʽʥʜʠ-

ʢʘʪʦʨʘʤʠ, ʘ ʪʘʢʦʞ ʤʽʞ ʜʘʥʠʤ ʢʦʥʩʪʨʫʢʪʦʤ ʪʘ ʽʥʰʠʤʠ ʢʦʥʩʪʨʫʢʪʘ-

ʤʠ, ʽ ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʘʙʦ ʧʽʜʪʚʝʨʜʞʫʚʘʪʠ ʮʶ ʪʝʦ-

ʨʽʶ, ʘʙʦ ʩʧʨʦʩʪʦʚʫʚʘʪʠ ʾʾ.  
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ʂʦʥʩʪʨʫʢʪʥʘ ʚʘʣʽʜʥʽʩʪʴ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʥʘʩʘʤʧʝʨʝʜ ʤʝʪʦʜʘʤʠ 

ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʨʫʢʪʫʨʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ 

(Structural Equation Modeling). ʆʩʪʘʥʥʽʡ ʟʘʨʘʟ ʚʩʝ ʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩ-

ʪʦʚʫʻʪʴʩʷ ʽ ʧʨʝʪʝʥʜʫʻ ʥʘ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʩʘʤʦʾ 

ʪʝʦʨʽʾ, ʷʢʘ ʙʫʜʫʻʪʴʩʷ ʜʣʷ ʜʘʥʦʛʦ ʢʦʥʩʪʨʫʢʪʫ, ʪʦ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ 

ʪʫʪ ʚʽʜʽʛʨʘʶʪʴ ʜʦʩʷʛʥʝʥʥʷ ʢʦʛʥʽʪʠʚʥʦʾ ʧʩʠʭʦʣʦʛʽʾ, ʤʝʪʦʜʠ ʤʦʜʝʣʶ-

ʚʘʥʥʷ ʢʦʛʥʽʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ, ʧʽʜʢʨʝʩʣʠʤʦ ʚʘʞʣʠʚʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʦʩ-

ʣʽʜʞʝʥʥʷ ʚʘʣʽʜʥʦʩʪʽ ʪʝʩʪʽʚ, ʟʦʢʨʝʤʘ, ʧʨʝʜʤʝʪʥʠʭ, ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʣʦʛʽʯʥʦʛʦ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʩʢʽʣʴ-

ʢʠ ʢʦʤʧʣʝʢʩʥʘ ʚʘʣʽʜʠʟʘʮʽʷ ʚʠʤʽʨʶʚʘʥʥʷ ʻ ʨʽʟʥʦʚʠʜʦʤ ʩʠʩʪʝʤʠ 

ʧʨʘʢʪʠʯʥʦʾ ʘʨʛʫʤʝʥʪʘʮʽʾ, ʪʦ ʧʽʜʭʽʜ, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʙʫʜʦʚʽ 

ʽʥʪʝʨʧʨʝʪʘʮʽʡʥʦʛʦ ʘʨʛʫʤʝʥʪʫ ʡ ʚʽʜʧʦʚʽʜʥʦʛʦ ʡʦʤʫ ʘʨʛʫʤʝʥʪʫ ʚʘʣʽ-

ʜʥʦʩʪʽ, ʻ ʟʘʧʦʨʫʢʦʶ ʾʾ ʧʦʚʥʦʪʠ ʪʘ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ. 
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υȢ ˚ˍˑ˴˖˚˴˞˟˩ 

ɿʘʛʘʣʴʥʝ ʧʦʥʷʪʪʷ ʥʘʜʽʡʥʦʩʪʽ. ʇʦʥʷʪʪʷ ʥʘʜʽʡʥʦʩʪʽ, ʨʘʟʦʤ ʟ 

ʧʦʥʷʪʪʷʤ ʚʘʣʽʜʥʦʩʪʽ, ʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʪʝʩʪʫ, 

ʙʝʟ ʷʢʦʾ ʪʝʩʪʫʚʘʥʥʷ ʥʝ ʤʦʞʝ ʚʚʘʞʘʪʠʩʷ ʚʠʤʽʨʶʚʘʥʥʷʤ. ʈʘʟʦʤ ʟ 

ʪʠʤ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʘʣʽʜʥʽʩʪʶ,  ʥʘʜʽʡʥʽʩʪʴ ʻ ʙʽʣʴʰ ʪʝʭʥʽʯʥʦʶ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʦʶ, ʷʢʘ ʩʪʦʩʫʻʪʴʩʷ ʥʘʩʘʤʧʝʨʝʜ ʧʨʦʙʣʝʤʠ ʪʦʯʥʦʩʪʽ ʚʠ-

ʤʽʨʶʚʘʥʥʷ. ʋ ʧʦʚʩʷʢʜʝʥʥʽʡ ʤʦʚʽ ʤʠ ʥʘʟʠʚʘʻʤʦ ʥʘʜʽʡʥʠʤ ʧʦʤʽʯʥʠ-

ʢʦʤ ʘʙʦ ʥʘʜʽʡʥʠʤ ʜʨʫʛʦʤ ʣʶʜʠʥʫ, ʥʘ ʷʢʫ ʤʦʞʥʘ ʧʦʢʣʘʩʪʠʩʷ ʫ ʧʝʚ-

ʥʽʡ ʩʢʣʘʜʥʽʡ ʩʠʪʫʘʮʽʾ, ʪʦʙʪʦ ʣʶʜʠʥʫ, ʜʽʾ ʷʢʦʾ ʫ ʚʠʟʥʘʯʝʥʠʭ ʫʤʦʚʘʭ 

ʻ ʮʽʣʢʦʤ ʧʨʦʛʥʦʟʦʚʘʥʠʤʠ. ʇʦʜʽʙʥʦ ʜʦ ʮʴʦʛʦ, ʪʝʩʪ ʚʚʘʞʘʻʪʴʩʷ ʥʘ-

ʜʽʡʥʠʤ, ʷʢʱʦ ʡʦʛʦ ʙʘʛʘʪʦʨʘʟʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʭʦʞʠʭ ʫʤʦʚʘʭ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʩʭʦʞʠʭ ʞʝ ʨʝʟʫʣʴʪʘʪʽʚ. ʎʷ ʮʽʣʢʦʤ ʟʨʦʟʫʤʽʣʘ ʟ ʧʨʘʢ-

ʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʚʠʤʦʛʘ, ʦʜʥʘʢ, ʥʝ ʤʦʞʝ ʚʚʘʞʘʪʠʩʷ ʩʪʨʦʛʠʤ ʚʠ-

ʟʥʘʯʝʥʥʷʤ ʥʘʜʽʡʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʧʦʥʷʪʪʷ ʩʭʦʞʦʩʪʽ ʤʦʞʥʘ ʥʘʜʪʦ 

ʚʽʣʴʥʦ ʪʨʘʢʪʫʚʘʪʠ: ʩʭʦʞʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʙʽʣʴʰʦʶ ʘʙʦ ʤʝʥʰʦʶ, ʩʠ-

ʣʴʥʽʰʦʶ ʘʙʦ ʩʣʘʙʰʦʶ. ʇʨʦʪʝ ʤʠ ʥʝ ʤʦʞʝʤʦ ʟʘʤʽʥʠʪʠ ʪʫʪ ʩʣʦʚʦ 

çʩʭʦʞʽè ʥʘ çʦʜʥʘʢʦʚʽè, ʦʩʢʽʣʴʢʠ ʧʽʩʣʷ ʪʘʢʦʾ ʟʘʤʽʥʠ ʧʨʘʢʪʠʯʥʘ ʧʝ-

ʨʝʚʽʨʢʘ ʚʠʢʦʥʘʥʥʷ ʮʽʻʾ ʚʠʤʦʛʠ ʩʪʘʻ ʥʝʤʦʞʣʠʚʦʶ.  

ʉʧʨʘʚʜʽ, ʥʘʚʽʪʴ ʷʢʱʦ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʪʝʩʪ ʧʨʝʜôʷʚʣʷʪʠ ʦʜʥʽʡ ʽ 

ʪʽʡ ʞʝ ʛʨʫʧʽ ʝʢʟʘʤʝʥʦʚʘʥʠʭ, ʤʠ ʟʤʫʰʝʥʽ ʙʫʜʝʤʦ ʨʦʙʠʪʠ ʮʝ, ʷʢ ʤʽ-

ʥʽʤʫʤ, ʫ ʨʽʟʥʽ ʤʦʤʝʥʪʠ ʯʘʩʫ. ɸʣʝ ʞ ʧʩʠʭʽʯʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ ʥʝʚʧʠʥʥʦ 

ʧʨʦʪʽʢʘʶʪʴ ʫ ʤʦʟʢʫ ʣʶʜʠʥʠ, ʥʘʷʚʥʽʩʪʴ ʧʘʤôʷʪʽ, ʪʨʝʥʦʚʘʥʦʩʪʽ, ʟʜʘʪ-

ʥʦʩʪʽ ʜʦ ʥʘʚʯʘʥʥʷ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʰʦʛʦ ʪʝʩ-

ʪʫʚʘʥʥʷ ʥʝʦʜʤʽʥʥʦ ʚʧʣʠʚʘʪʠʤʫʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʜʨʫʛʦʛʦ, ʽ ʤʠ 

ʦʪʨʠʤʘʻʤʦ ʚʞʝ ʜʣʷ ʜʚʦʭ ʩʝʘʥʩʽʚ ʪʝʩʪʫʚʘʥʥʷ ʜʚʽ ʨʽʟʥʽ, ʭʦʯʘ, ʤʦʞʣʠ-

ʚʦ, ʡ ʩʭʦʞʽ ʩʠʪʫʘʮʽʾ.  

ʅʘʚʽʪʴ ʜʣʷ ʧʨʦʩʪʠʭ ʬʽʟʠʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʱʦʩʴ ʧʦʜʽʙʥʝ. ʗʢʱʦ, ʧʨʠʤʽʨʦʤ, ʟʚʘʞʠʪʠ ʟ ʚʝʣʠʢʦʶ ʪʦʯʥʽʩʪʶ ʢʽʣʴ-

ʢʘ ʨʘʟʽʚ ʜʝʨʝʚôʷʥʠʡ ʙʨʫʩʦʢ, ʪʦ ʨʝʟʫʣʴʪʘʪʠ ʨʽʟʥʠʭ ʟʚʘʞʫʚʘʥʴ ʙʫʜʫʪʴ 

ʜʝʱʦ ʚʽʜʤʽʥʥʠʤʠ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʚʠʤʽʨʶʚʘʥʥʶ ʚʣʘʩʪʠʚʘ ʧʝʚʥʘ 

ʧʦʭʠʙʢʘ. ɺʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤʠ ʻ ʦʙʯʠʩʣʝʥʥʷ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ 

ʜʞʝʨʝʣ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ. ʗʢʱʦ ʤʽʞ ʟʚʘʞʫʚʘʥʥʷʤʠ ʙʨʫʩʢʘ 

ʙʫʜʫʪʴ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʽ ʧʨʦʤʽʞʢʠ ʯʘʩʫ, ʽ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʙʫʜʝ 

ʧʨʠ ʨʽʟʥʠʭ ʟʚʘʞʫʚʘʥʥʷʭ ʨʽʟʥʦʶ, ʽʩʪʦʪʥʠʤ ʜʞʝʨʝʣʦʤ ʧʦʭʠʙʢʠ ʚʠʤʽ-

ʨʶʚʘʥʥʷ ʙʫʜʝ ʟʜʘʪʥʽʩʪʴ ʜʝʨʝʚʘ ʟʤʽʥʶʚʘʪʠ ʩʚʦʶ ʚʦʣʦʛʽʩʪʴ, ʽ, ʷʢ 
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ʥʘʩʣʽʜʦʢ, ʚʘʛʫ. ɯʥʰʽ ʜʞʝʨʝʣʘ ʧʦʭʠʙʦʢ, ʪʘʢʽ, ʷʢ ʨʝʪʝʣʴʥʽʩʪʴ ʟʯʠʪʫ-

ʚʘʥʥʷ ʧʦʢʘʟʽʚ ʽʥʩʪʨʫʤʝʥʪʫ ʟʚʘʞʫʚʘʥʥʷ, ʧʨʠ ʮʴʦʤʫ ʤʦʞʫʪʴ ʙʫʪʠ 

ʪʘʢʠʤʠ, ʱʦ ʾʭ ʩʝʨʝʜʥʽʡ ʨʝʟʫʣʴʪʘʪ ʙʫʜʝ ʙʣʠʟʴʢʠʤ ʜʦ ʥʫʣʷ ʚʥʘʩʣʽʜʦʢ 

ʚʟʘʻʤʥʦʾ ʢʦʤʧʝʥʩʘʮʽʾ ʧʦʭʠʙʦʢ ʟ ʚʽʜôʻʤʥʠʤʠ ʽ ʜʦʜʘʪʥʠʤʠ ʟʥʘʯʝʥʥʷ-

ʤʠ.  

ʈʽʟʥʽ ʩʭʝʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʚʪʦʨʥʦʛʦ ʧʩʠʭʦʤʝʪʨʠʯʥʦʛʦ ʚʠʤ̔-

ʨʶʚʘʥʥʷ ʥʝʦʜʤʽʥʥʦ ʤʽʩʪʷʪʴ ʨʽʟʥʽ ʽʩʪʦʪʥʽ ʜʞʝʨʝʣʘ ʧʦʭʠʙʦʢ, ʷʢʽ ʧʨʠ-

ʟʚʦʜʷʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʱʦʨʘʟʫ, ʚʟʘʛʘʣʽ ʢʘʞʫ-

ʯʠ, ʙʫʜʫʪʴ ʜʝʱʦ ʚʽʜʤʽʥʥʠʤʠ. ʊʘʢ, ʷʢʱʦ ʛʨʫʧʽ ʦʩʽʙ ʜʚʽʯʽ 

ʧʨʝʜôʷʚʣʷʻʪʴʩʷ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʪʝʩʪ, ʪʘʢʠʤ ʜʞʝʨʝʣʦʤ ʤʽʥʣʠʚʦʩʪʽ 

ʧʦʭʠʙʢʠ ʻ ʤʽʥʣʠʚʽʩʪʴ ʯʘʩʦʚʠʭ ʽʥʪʝʨʚʘʣʽʚ ʤʽʞ ʧʝʨʰʠʤ ʽ ʜʨʫʛʠʤ 

ʩʝʘʥʩʦʤ ʪʝʩʪʫʚʘʥʥʷ; ʷʢʱʦ ʛʨʫʧʽ ʦʩʽʙ ʧʨʝʜôʷʚʣʷʶʪʴʩʷ ʫ ʨʽʟʥʽ ʤʦʤʝ-

ʥʪʠ ʯʘʩʫ ʨʽʟʥʽ ʬʦʨʤʠ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ ʪʝʩʪʫ (ʾʭ ʥʘʟʠʚʘʶʪʴ ʧʘʨʘʣʝ-

ʣʴʥʠʤʠ), ʪʦ ʟôʷʚʣʷʻʪʴʩʷ ʜʦʜʘʪʢʦʚʝ ʜʞʝʨʝʣʦ ʧʦʭʠʙʢʠ ï ʚʽʜʤʽʥʥʽʩʪʴ 

ʫ ʟʤʽʩʪʽ ʟʘʚʜʘʥʴ ʧʘʨʘʣʝʣʴʥʠʭ ʬʦʨʤ; ʷʢʱʦ ʨʝʟʫʣʴʪʘʪʠ ʦʜʠʥʠʯʥʦʛʦ 

ʪʝʩʪʫʚʘʥʥʷ ʦʮʽʥʶʶʪʴʩʷ ʛʨʫʧʦʶ ʝʢʩʧʝʨʪʽʚ ʥʝʟʘʣʝʞʥʦ ʦʜʠʥ ʚʽʜ ʦʜ-

ʥʦʛʦ, ʪʦ ʽʩʪʦʪʥʠʤ ʜʞʝʨʝʣʦʤ ʧʦʭʠʙʢʠ ʻ ʚʽʜʤʽʥʥʽʩʪʴ ʫ ʚʧʦʜʦʙʘʥʥʷʭ 

ʪʘ ʢʨʠʪʝʨʽʷʭ ʦʮʽʥʶʚʘʥʥʷ ʤʽʞ ʝʢʩʧʝʨʪʘʤʠ. ʂʨʽʤ ʪʦʛʦ, ʦʩʢʽʣʴʢʠ ʪʝʩʪ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʢʨʝʤʠʭ ʟʘʚʜʘʥʴ, ʫʟʛʦʜʞʝʥʽʩʪʴ ʫ ʨʝʟʫʣʴʪʘʪʘʭ ʤʽʞ 

ʦʢʨʝʤʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʪʘ ʟʘʚʜʘʥʥʷʤʠ ʽ ʪʝʩʪʦʤ ʚ ʮʽʣʦʤʫ ʪʝʞ ʻ ʧʨʝʜ-

ʤʝʪʦʤ ʥʘʜʽʡʥʦʩʪʽ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʪʦʛʦ, ʷʢʘ ʩʭʝʤʘ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʩ-

ʪʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ, ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʧʨʦ ʨʽʟʥʽ ʚʠʜʠ ʥʘʜʽʡʥʦʩʪʽ. ʅʘ-

ʜʽʡʥʽʩʪʴ ʧʨʠ ʮʴʦʤʫ ʙʫʜʝʤʦ ʰʫʢʘʪʠ ʫ ʯʠʩʣʦʚʦʤʫ ʚʠʨʘʞʝʥʥʽ. ɸʣʝ 

ʪʝʦʨʝʪʠʯʥʦ ʙʽʣʴʰ ʧʨʘʚʠʣʴʥʠʡ ʧʽʜʭʽʜ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʜʣʷ ʜʘʥʦ-

ʛʦ ʪʝʩʪʫ ʽʩʥʫʻ ʜʝʷʢʘ ʽʜʝʘʣʴʥʘ ʚʝʣʠʯʠʥʘ, ʷʢʘ ʥʘʟʠʚʘʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥ-

ʪʦʤ ʥʘʜʽʡʥʦʩʪʽ, ʘ ʨʽʟʥʽ ʩʭʝʤʠ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ 

ʜʘʶʪʴ ʨʽʟʥʽ ʦʮʽʥʢʠ ʮʴʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ. ɼʣʷ ʫʚʝʜʝʥʥʷ ʧʦʥʷʪʪʷ ʢʦʝʬʽ-

ʮʽʻʥʪʘ ʥʘʜʽʡʥʦʩʪʽ ʜʘʣʽ ʨʦʟʛʣʷʥʝʤʦ ʪʘʢ ʟʚʘʥʫ ʢʣʘʩʠʯʥʫ ʤʦʜʝʣʴ ʪʝʩ-

ʪʦʚʦʾ ʦʮʽʥʢʠ. ʎʶ ʤʦʜʝʣʴ, ʨʘʟʦʤ ʽʟ ʜʝʷʢʠʤʠ ʧʨʠʧʫʱʝʥʥʷʤʠ, ʪʘ ʚʠ-

ʩʥʦʚʢʘʤʠ, ʷʢʽ ʟ ʥʠʭ ʚʠʧʣʠʚʘʶʪʴ, ʥʘʟʠʚʘʶʪʴ ʢʣʘʩʠʯʥʦʶ ʪʝʦʨʽʻʶ 

ʪʝʩʪʫʚʘʥʥʷ (CTT ï Classical Test Theory). ʇʽʟʥʽʰʝ ʧʦʟʥʘʡʦʤʠʤʦʩʷ ʟ 

ʪʘʢ ʟʚʘʥʦʶ ʫʟʘʛʘʣʴʥʝʥʦʶ ʪʝʦʨʽʻʶ (Generalizability Theory), ʷʢʘ 

ʜʦʟʚʦʣʷʻ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʚʧʣʠʚ ʨʽʟʥʠʭ ʜʞʝʨʝʣ 

ʧʦʭʠʙʦʢ ʚʠʤʽʨʶʚʘʥʥʷ. 

ʂʣʘʩʠʯʥʘ ʤʦʜʝʣʴ ʪʝʩʪʦʚʦʾ ʦʮʽʥʢʠ. ʈʦʟʨʦʙʢʘ ʤʦʜʝʣʽ ʽʩʪʠʥ-

ʥʦʾ ʦʮʽʥʢʠ ʦʧʠʪʫʚʘʥʦʛʦ ʙʫʣʘ ʨʦʟʧʦʯʘʪʘ ʱʝ ʏʘʨʣʴʟʦʤ ʉʧʽʨʤʝʥʦʤ 

(Charles Spearman), ʘ ʧʦʪʽʤ ʧʨʦʜʦʚʞʝʥʘ ʨʽʟʥʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ. 
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ʎʝʥʪʨʘʣʴʥʠʤ ʧʦʣʦʞʝʥʥʷʤ ʢʣʘʩʠʯʥʦʾ ʪʝʦʨʽʾ ʪʝʩʪʫʚʘʥʥʷ ʻ ʪʚʝ-

ʨʜʞʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʩʧʦʩʪʝʨʝʞʝʥʘ ʪʝʩʪʦʚʘ ʦʮʽʥʢʘ ὢ , ʷʢʫ ʦʪʨʠʤʘʚ 

ʝʢʟʘʤʝʥʦʚʘʥʠʡ ὴ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʥʷ ʥʠʤ ʬʦʨʤʠ Ὢ ʜʘʥʦʛʦ ʪʝʩ-

ʪʫ, ʻ ʩʫʤʦʶ ʜʚʦʭ ʩʢʣʘʜʦʚʠʭ ï ʽʩʪʠʥʥʦʾ ʦʮʽʥʢʠ ʝʢʟʘʤʝʥʦʚʘʥʦʛʦ Ὕ ʪʘ 

ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ Ὁ : 

 

ὢ Ὕ Ὁ Ȣ 

 

ɯʩʪʠʥʥʘ ʦʮʽʥʢʘ ʦʩʦʙʠ Ὕ ʚʽʜʧʦʚʽʜʘʻ ʾʾ ʨʽʚʥʶ ʚʠʨʘʞʝʥʦʩʪʽ ʚʠ-

ʤʽʨʶʚʘʥʦʾ ʷʢʦʩʪʽ ʽ ʻ ʥʝʟʤʽʥʥʦʶ ʜʣʷ ʨʽʟʥʠʭ ʬʦʨʤ ʪʝʩʪʫ. ʌʦʨʤʠ ʪʝʩ-

ʪʫ ʪʫʪ ʚʚʘʞʘʶʪʴʩʷ ʩʪʨʦʛʦ ʧʘʨʘʣʝʣʴʥʠʤʠ, ʪʦʙʪʦ ʚʦʥʠ ʟʘʜʦʚʦʣʴʥʷ-

ʶʪʴ ʥʘʩʪʫʧʥʠʤ ʯʦʪʠʨʴʦʤ ʚʠʤʦʛʘʤ. 

1. ɺʦʥʠ ʤʘʶʪʴ ʽʜʝʥʪʠʯʥʽ ʩʧʝʮʠʬʽʢʘʮʽʾ. 

2. ʈʦʟʧʦʜʽʣʠ ʩʧʦʩʪʝʨʝʞʝʥʠʭ ʦʮʽʥʦʢ ʧʨʠ ʧʨʝʜôʷʚʣʝʥʥʽ ʨʽʟʥʠʭ 

ʬʦʨʤ ʨʽʟʥʠʤ ʦʜʥʘʢʦʚʠʤ ʟʘ ʦʙôʻʤʦʤ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʤ ʚʠʙʽʨʢʘʤ ʟ 

ʧʦʧʫʣʷʮʽʾ ʝʢʟʘʤʝʥʦʚʘʥʠʭ ʻ ʦʜʥʘʢʦʚʠʤʠ: 

 

Ὂὢ Ὂὢ Ὂὢ Ễ 

 

3. ʈʝʟʫʣʴʪʘʪʠ ʧʨʝʜôʷʚʣʝʥʥʷ ʮʠʤ ʚʠʙʽʨʢʘʤ ʝʢʟʘʤʝʥʦʚʘʥʠʭ 

ʙʫʜʴ-ʷʢʠʭ ʜʚʦʭ ʬʦʨʤ ʤʘʶʪʴ ʦʜʥʘʢʦʚʫ ʢʦʚʘʨʽʘʮʽʶ: 

 

ί ί ί Ễ 

 

4. ʗʢʱʦ Z ï ʜʝʷʢʘ ʤʽʨʘ ʪʽʻʾ ʞ ʩʘʤʦʾ ʘʙʦ ʽʥʰʦʾ ʷʢʦʩʪʽ ʦʩʽʙ, ʢʦ-

ʚʘʨʽʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʝʜôʷʚʣʝʥʥʷ ʨʽʟʥʠʭ ʬʦʨʤ ʟ Z ʻ ʦʜʥʘʢʦʚʦʶ: 

 

ί ί ί Ễ 

 

ʅʘʩʪʫʧʥʝ ʧʨʠʧʫʱʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʷʢʱʦ ʝʢʟʘʤʝʥʦʚʘ-

ʥʠʡ ʩʢʣʘʜʘʻ ʧʦʚʪʦʨʥʦ ʨʽʟʥʽ ʩʪʨʦʛʦ ʧʘʨʘʣʝʣʴʥʽ ʬʦʨʤʠ ʪʝʩʪʫ ʟʘ ʫʤʦ-

ʚʠ, ʱʦ ʧʦʧʝʨʝʜʥʻ ʪʝʩʪʫʚʘʥʥʷ ʞʦʜʥʠʤ ʯʠʥʦʤ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʥʘʩʪʫʧ-

ʥʝ (ʧʦʚʥʝ ʩʪʠʨʘʥʥʷ ʟ ʧʘʤôʷʪʽ), ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʦʭʠʙʦʢ ʚʠʤʽʨʶ-

ʚʘʥʥʷ, ʟʘ ʫʤʦʚʠ ʥʘʙʣʠʞʝʥʥʷ ʩʝʘʥʩʽʚ ʪʝʩʪʫʚʘʥʥʷ ʜʦ ʙʝʟʤʝʞʥʦʩʪʽ, 

ʧʨʷʤʫʻ ʜʦ ʥʫʣʷ: 

 

% % πȢ 
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(ʪʫʪ Ὁ ʦʟʥʘʯʘʻ ʤʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥʥʷ ʧʦ ʤʥʦʞʠʥʽ ʩʪʨʦʛʦ ʧʘʨʘ-

ʣʝʣʴʥʠʭ ʬʦʨʤ ʪʝʩʪʫ). 

ʑʝ ʦʜʥʝ ʧʨʠʧʫʱʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʷʢʱʦ ʙʫʜʴ-ʷʢʘ 

ʩʪʨʦʛʦ ʧʘʨʘʣʝʣʴʥʘ ʬʦʨʤʘ ʪʝʩʪʫ ʧʨʝʜôʷʚʣʷʻʪʴʩʷ ʛʨʫʧʽ ʝʢʟʘʤʝʥʦʚʘ-

ʥʠʭ, ʦʯʽʢʫʚʘʥʝ ʩʝʨʝʜʥʻ ʧʦʭʠʙʦʢ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ 

ʥʫʣʷ ʧʨʠ ʧʨʷʤʫʚʘʥʥʽ ʢʽʣʴʢʦʩʪʽ ʝʢʟʘʤʝʥʦʚʘʥʠʭ ʜʦ ʥʝʩʢʽʥʯʝʥʥʦʩʪʽ: 

 

% % πȢ 

 

(ʪʫʪ Ὁ ʦʟʥʘʯʘʻ ʤʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥʥʷ ʧʦ ʤʥʦʞʠʥʽ ʫʩʽʭ ʝʢʟʘʤʝ-

ʥʦʚʘʥʠʭ). 

ɿ ʮʠʭ ʧʨʠʧʫʱʝʥʴ ʚʠʧʣʠʚʘʻ, ʱʦ ʢʦʚʘʨʽʘʮʽʷ ʤʽʞ ʽʩʪʠʥʥʠʤʠ ʙʘ-

ʣʘʤʠ ʪʘ ʧʦʭʠʙʢʘʤʠ ʚʠʤʽʨʶʚʘʥʥʷ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʟ ʧʘʨʘʣʝʣʴʥʠʭ ʬʦʨʤ 

ʪʝʩʪʫ ʜʦʨʽʚʥʶʻ ʥʫʣʶ, ʽ ʢʦʚʘʨʽʘʮʽʷ ʤʽʞ ʧʦʭʠʙʢʘʤʠ ʚʠʤʽʨʶʚʘʥʥʷ ʜʣʷ 

ʙʫʜʴ-ʷʢʠʭ ʜʚʦʭ ʧʘʨʘʣʝʣʴʥʠʭ ʬʦʨʤ ʪʝʩʪʫ ʪʝʞ ʜʦʨʽʚʥʶʻ ʥʫʣʶ. ɯʥ-

ʰʠʤʠ ʩʣʦʚʘʤʠ, ʤʽʞ ʽʩʪʠʥʥʠʤʠ ʙʘʣʘʤʠ ʽ ʧʦʭʠʙʢʦʶ ʚʠʤʽʨʶʚʘʥʥʷ 

ʧʨʠ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʽ ʦʜʥʽʻʾ ʬʦʨʤʠ ʪʝʩʪʫ, ʘ ʪʘʢʦʞ ʤʽʞ ʧʦʭʠʙʢʘʤʠ 

ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʠ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʽ ʨʽʟʥʠʭ ʬʦʨʤ ʪʝʩʪʫ ʽʩʥʫʻ ʣʽʥʽʡʥʘ 

ʥʝʟʘʣʝʞʥʽʩʪʴ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʽʩʪʠʥʥʽ ʦʮʽʥʢʠ ʪʘ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶ-

ʚʘʥʴ ʷʢ ʢʦʤʧʦʥʝʥʪʠ ʩʧʦʩʪʝʨʝʞʝʥʠʭ ʦʮʽʥʦʢ ʢʦʨʝʣʶʶʪʴ ʟ ʥʠʤʠ.  

ɿ ʪʦʛʦ, ʱʦ ʽʩʪʠʥʥʽ ʦʮʽʥʢʠ ʝʢʟʘʤʝʥʦʚʘʥʠʭ ʽ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶ-

ʚʘʥʥʷ ʥʝʢʦʨʝʣʴʦʚʘʥʽ, ʚʠʧʣʠʚʘʻ ʪʦʡ ʢʣʶʯʦʚʠʡ ʬʘʢʪ, ʱʦ ʜʣʷ ʦʢʨʝʤʦʾ 

ʬʦʨʤʠ ʪʝʩʪʫ ʜʠʩʧʝʨʩʽʷ ʩʧʦʩʪʝʨʝʞʝʥʠʭ ʦʮʽʥʦʢ ʻ ʩʫʤʦʶ ʜʠʩʧʝʨʩʽʡ 

ʽʩʪʠʥʥʠʭ ʦʮʽʥʦʢ ʽ ʧʦʭʠʙʦʢ ʚʠʤʽʨʶʚʘʥʥʷ: 

 

ί ὢ ί Ὕ ί Ὁ Ȣ 
 

ʊʘʢʦʞ ʟ ʧʨʠʧʫʱʝʥʴ ʢʣʘʩʠʯʥʦʾ ʤʦʜʝʣʽ ʚʠʣʠʚʘʻ, ʱʦ ʢʦʚʘʨʽʘʮʽʷ 

ʤʽʞ ʩʧʦʩʪʝʨʝʞʝʥʠʤʠ ʦʮʽʥʢʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʟʘ ʧʘʨʘʣʝʣʴʥʽ ʬʦʨʤʠ 

ʪʝʩʪʫ, ʜʦʨʽʚʥʶʻ ʜʠʩʧʝʨʩʽʾ ʽʩʪʠʥʥʠʭ ʦʮʽʥʦʢ: 

 

ί  ίȢ 

 

ʇʦʜʽʣʠʚʰʠ ʮʶ ʨʽʚʥʽʩʪʴ ʥʘ ʜʦʙʫʪʦʢ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʠʭ 

ʚʽʜʭʠʣʝʥʴ ʩʧʦʩʪʝʨʝʞʝʥʠʭ ʙʘʣʽʚ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʬʦʨʤʘʤʠ ʪʝʩʪʫ, 

ʦʪʨʠʤʘʻʤʦ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ: 
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”
ί

ί ί

ί

ί

ί

ί ί
Ȣ 

 

ʎʶ ʚʝʣʠʯʠʥʫ ʥʘʟʚʝʤʦ ʢʦʝʬʽʮʽʻʥʪʦʤ ʥʘʜʽʡʥʦʩʪʽ, ʘʙʦ ʧʨʦʩʪʦ 

ʥʘʜʽʡʥʽʩʪʶ. ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʝʬʽʮʽʻʥʪ ʥʘʜʽʡʥʦʩʪʽ ï ʮʝ ʢʦʝʬʽʮʽʻʥʪ 

ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʦʮʽʥʢʘʤʠ ʟʘ ʛʽʧʦʪʝʪʠʯʥʽ ʩʪʨʦʛʽ ʧʘʨʘʣʝʣʴʥʽ ʬʦʨʤʠ 

ʪʝʩʪʫ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʮʝ ʚʽʜʥʦʰʝʥʥʷ ʜʠʩʧʝʨʩʽʾ ʽʩʪʠʥʥʦʾ ʦʮʽʥʢʠ 

ʜʦ ʜʠʩʧʝʨʩʽʾ ʩʧʦʩʪʝʨʝʞʝʥʦʾ ʦʮʽʥʢʠ. 

ʑʝ ʦʜʠʥ ʚʘʞʣʠʚʠʡ ʬʘʢʪ ʚʠʧʣʠʚʘʻ ʪʘʢʦʞ ʟ ʥʘʚʝʜʝʥʠʭ ʨʽʚʥʦʩ-

ʪʝʡ: ʢʦʝʬʽʮʽʻʥʪ ʥʘʜʽʡʥʦʩʪʽ ʜʦʨʽʚʥʶʻ ʢʚʘʜʨʘʪʫ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷ-

ʮʽʾ ʤʽʞ ʽʩʪʠʥʥʠʤʠ ʪʘ ʩʧʦʩʪʝʨʝʞʝʥʠʤʠ ʦʮʽʥʢʘʤʠ ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʤʫ 

ʪʝʩʪʫʚʘʥʥʽ. ʗʢ ʟʘʟʥʘʯʘʣʦʩʷ ʨʘʥʽʰʝ, ʢʚʘʜʨʘʪ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ 

ʤʽʞ ʜʚʦʤʘ ʟʤʽʥʥʠʤʠ ʚʠʟʥʘʯʘʻ ʯʘʩʪʢʫ ʜʠʩʧʝʨʩʽʾ, ʷʢʫ ʦʜʥʘ ʟʤʽʥʥʘ 

ʧʨʠʚʥʦʩʠʪʴ ʫ ʜʠʩʧʝʨʩʽʶ ʽʥʰʦʾ ʟʤʽʥʥʦʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʝʣʠʯʠʥʘ 

 

ρ ” ρ ”  

 

ʚʠʟʥʘʯʘʻ ʯʘʩʪʢʫ ʟʘʛʘʣʴʥʦʾ ʜʠʩʧʝʨʩʽʾ ʩʧʦʩʪʝʨʝʞʝʥʠʭ ʦʮʽʥʦʢ, ʟʫʤʦʚ-

ʣʝʥʫ ʜʠʩʧʝʨʩʽʻʶ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ. 

ʉʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʧʨʠ-

ʧʫʱʝʥʥʷ ʢʣʘʩʠʯʥʦʾ ʪʝʦʨʽʾ ʪʝʩʪʫʚʘʥʥʷ ʥʝ ʚʠʤʘʛʘʶʪʴ, ʱʦʙ ʜʣʷ ʜʚʦʭ 

ʨʽʟʥʠʭ ʦʩʽʙ, ʷʢʠʤ ʧʨʝʜôʷʚʣʷʣʠʩʷ ʧʦʚʪʦʨʥʦ ʨʽʟʥʽ ʧʘʨʘʣʝʣʴʥʽ ʬʦʨʤʠ 

ʪʝʩʪʫ, ʤʽʥʣʠʚʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʠʭ ʙʘʣʽʚ ʙʫʣʘ ʦʜʥʘʢʦʚʦʶ. ʊʝʦʨʽʷ ʽ 

ʧʨʘʢʪʠʢʘ ʚʠʤʽʨʶʚʘʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʤʽʥʣʠʚʽʩʪʴ ʦʮʽʥʦʢ ʟʘ ʨʽʟʥʽ ʬʦʨ-

ʤʠ ʪʝʩʪʫ ʟ ʟʘʚʜʘʥʥʷʤʠ, ʚʠʤʽʨʷʥʠʤʠ ʟʘ ʜʠʭʦʪʦʤʽʯʥʦʶ ʰʢʘʣʦʶ, ʻ 

ʤʝʥʰʦʶ ʜʣʷ ʦʩʽʙ ʟ ʜʫʞʝ ʚʝʣʠʢʠʤʠ ʘʙʦ ʜʫʞʝ ʤʘʣʠʤʠ ʽʩʪʠʥʥʠʤʠ 

ʦʮʽʥʢʘʤʠ, ʥʽʞ ʜʣʷ ʦʩʽʙ ʟ ʽʩʪʠʥʥʠʤʠ ʦʮʽʥʢʘʤʠ, ʙʣʠʟʴʢʠʤʠ ʜʦ ʮʝʥʪʨʫ 

ʨʦʟʧʦʜʽʣʫ. ʉʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ί  ʜʣʷ ʦʩʽʙ ʟ ʨʽʚʥʝʤ Ὕ ʥʘʟʠʚʘ-

ʻʪʴʩʷ ʫʤʦʚʥʦʶ ʩʪʘʥʜʘʨʪʥʦʶ ʧʦʭʠʙʢʦʶ ʚʠʤʽʨʶʚʘʥʥʷ. ɺ ʩʚʦʶ ʯʝʨ-

ʛʫ, ʙʝʟʫʤʦʚʥʘ ʩʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 

ʢʦʨʽʥʴ ʢʚʘʜʨʘʪʥʠʡ ʟ ʩʝʨʝʜʥʴʦʾ ʦʯʽʢʫʚʘʥʦʾ ʧʦ ʚʩʽʡ ʛʨʫʧʽ ʝʢʟʘʤʝʥʦ-

ʚʘʥʠʭ ʜʠʩʧʝʨʩʽʾ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʩʪʘʥʜʘʨʪʥʘ 

ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʦʶ ʣʠʰʝ ʚʽʜʥʦʩʥʦ ʧʝʚ-

ʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʽʩʪʠʥʥʠʭ ʦʮʽʥʦʢ. ɼʣʷ ʚʠʙʽʨʦʢ ʟ ʨʽʟʥʠʭ ʧʦʧʫʣʷʮʽʡ 
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ʝʢʟʘʤʝʥʦʚʘʥʠʭ ʮʷ ʚʝʣʠʯʠʥʘ, ʚʟʘʛʘʣʽ ʢʘʞʫʯʠ, ʙʫʜʝ ʨʽʟʥʦʶ. ʊʦʤʫ 

ʥʘʟʠʚʘʪʠ ʾʾ ʙʝʟʫʤʦʚʥʦʶ ʤʦʞʥʘ ʣʠʰʝ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʮʽʻʾ ʦʙʩʪʘʚʠʥʠ. 

ʄʽʞ ʙʝʟʫʤʦʚʥʦʶ ʩʪʘʥʜʘʨʪʥʦʶ ʧʦʭʠʙʢʦʶ ʚʠʤʽʨʶʚʘʥʥʷ, ʢʦʝ-

ʬʽʮʽʻʥʪʦʤ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʜʠʩʧʝʨʩʽʻʶ ʩʧʦʩʪʝʨʝʞʝʥʠʭ ʦʮʽʥʦʢ ʽʩʥʫʶʪʴ 

ʪʘʢʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ: 

 

ί ί ρ ” Ƞ 

” ρ
ί

ί
Ƞ 

ί
ί

ρ ”
Ȣ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʥʘʷʚʥʽʡ ʜʠʩʧʝʨʩʽʾ ʩʧʦʩʪʝʨʝʞʝʥʠʭ ʦʮʽʥʦʢ, 

ʥʘʜʽʡʥʽʩʪʴ ʪʝʩʪʫ ʤʦʞʥʘ ʪʨʘʢʪʫʚʘʪʠ ʷʢ ʯʝʨʝʟ ʧʦʥʷʪʪʷ ʢʦʝʬʽʮʽʻʥʪʘ 

ʥʘʜʽʡʥʦʩʪʽ, ʪʘʢ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʥʷʪʪʷ ʩʪʘʥʜʘʨʪʥʦʾ ʧʦʭʠʙʢʠ ʚʠʤʽ-

ʨʶʚʘʥʥʷ.  

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʜʽʡʥʦʩʪʽ, ʩʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ 

ʚʠʤʽʨʶʚʘʥʥʷ ʜʘʻ ʪʫ ʧʝʨʝʚʘʛʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ ʪʦʯʥʽʩʪʴ 

ʦʮʽʥʢʠ ʫʯʘʩʥʠʢʘ ʪʝʩʪʫʚʘʥʥʷ. ʗʢʱʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʦʮʽʥʢʠ ʦʧʠʪʫ-

ʚʘʥʦʛʦ ʧʨʠ ʪʝʩʪʫʚʘʥʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨʘʣʝʣʴʥʠʭ ʬʦʨʤ ʪʝʩʪʫ ʙʫ-

ʜʫʪʴ ʨʦʟʧʦʜʽʣʝʥʽ ʨʽʚʥʦʤʽʨʥʦ, ʪʦ ʩʝʨʝʜʥʻ ʮʠʭ ʦʮʽʥʦʢ ʜʦʩʠʪʴ ʪʦʯʥʦ 

ʚʽʜʧʦʚʽʜʘʪʠʤʝ ʽʩʪʠʥʥʽʡ ʦʮʽʥʮʽ, ʘ ʩʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ 

ʙʫʜʝ ʩʪʘʥʜʘʨʪʥʠʤ ʚʽʜʭʠʣʝʥʥʷʤ ʮʴʦʛʦ ʨʦʟʧʦʜʽʣʫ. ɺʽʜʦʤʦ, ʱʦ ʧʨʠ 

ʮʴʦʤʫ ʨʦʟʧʦʜʽʣ ʩʘʤʦʾ ʩʪʘʥʜʘʨʪʥʦʾ ʧʦʭʠʙʢʠ ʙʫʜʝ ʙʣʠʟʴʢʠʤ ʜʦ ʥʦʨ-

ʤʘʣʴʥʦʛʦ, ʽ ʮʝ ʜʘʻ ʟʤʦʛʫ ʙʫʜʫʚʘʪʠ ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ ʟ ʟʘʜʘʥʦʶ 

ʤʽʨʦʶ ʜʦʚʽʨʠ (ʜʠʚ. ʛʣʘʚʫ 2) ʜʣʷ ʦʪʨʠʤʘʥʦʾ ʦʮʽʥʢʠ. ʎʝʥʪʨʦʤ ʮʴʦʛʦ 

ʽʥʪʝʨʚʘʣʫ ʬʘʢʪʠʯʥʦ ʻ, ʷʢ ʤʠ ʩʢʘʟʘʣʠ, ʽʩʪʠʥʥʘ ʦʮʽʥʢʘ ʫ ʚʠʛʣʷʜʽ ʩʝ-

ʨʝʜʥʴʦʾ ʦʮʽʥʢʠ ʧʦ ʚʩʽʭ ʧʘʨʘʣʝʣʴʥʠʭ ʬʦʨʤʘʭ, ʘ ʨʘʜʽʫʩ ʽʥʪʝʨʚʘʣʫ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʣʷ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʥʘʜʽʡʥʦʩʪʽ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʥʦʨʤʘ-

ʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ. ʊʘʢ, ʤʦʞʥʘ ʟ ʫʧʝʚʥʝʥʽʩʪʶ ʙʣʠʟʴʢʦ 68% (ʜʦʚʽʨ-

ʯʦʶ ʡʤʦʚʽʨʥʽʩʪʶ 0,68) ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʩʧʦʩʪʝʨʝʞʝʥʘ ʦʮʽʥʢʘ 

ʦʧʠʪʫʚʘʥʦʛʦ ʙʫʜʝ ʚʽʜʭʠʣʷʪʠʩʷ ʚʽʜ ʽʩʪʠʥʥʦʛʦ ʙʘʣʘ ʥʝ ʙʽʣʴʰʝ, ʥʽʞ ʥʘ 

ʦʜʠʥʠʮʶ ʩʪʘʥʜʘʨʪʥʦʾ ʧʦʭʠʙʢʠ. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʽʩʪʠʥʥʘ ʦʮʽʥʢʘ 

ʦʧʠʪʫʚʘʥʦʛʦ ʜʦʨʽʚʥʶʻ 50, ʘ ʩʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ ʜʦ-

ʨʽʚʥʶʻ 2. ʊʦʜʽ ʟ ʫʧʝʚʥʝʥʽʩʪʶ 68% ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʩʧʦ-

ʩʪʝʨʝʞʝʥʠʡ ʙʘʣ ʦʧʠʪʫʚʘʥʦʛʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 48 ʜʦ 52 
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ʙʘʣʽʚ, ʘʙʦ ʟ ʫʧʝʚʥʝʥʽʩʪʶ 95%, ʱʦ ʚʽʥ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʤʝʞʘʭ ʚʽʜ 46 

ʜʦ 54 ʙʘʣʽʚ (ʪʦʙʪʦ ʥʝ ʜʘʣʽ ʥʽʞ ʥʘ ʜʚʽ ʦʜʠʥʠʮʽ ʩʪʘʥʜʘʨʪʥʦʾ ʧʦʭʠʙʢʠ 

ʚʽʜ ʽʩʪʠʥʥʦʾ ʦʮʽʥʢʠ).  

ɸʣʝ ʧʨʦʙʣʝʤʘ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʬʘʢʪʫ ʧʦʣʷ-

ʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʽʩʪʠʥʥʘ ʦʮʽʥʢʘ ʦʧʠʪʫʚʘʥʦʛʦ ʥʘʤ ʥʝ ʚʽʜʦʤʘ, ʘ ʚʽʜʦʤʘ, 

ʥʘʚʧʘʢʠ, ʩʧʦʩʪʝʨʝʞʝʥʘ ʦʮʽʥʢʘ. ʏʠ ʤʦʞʝʤʦ ʤʠ ʪʘʢ ʩʘʤʦ ʧʦʙʫʜʫʚʘʪʠ 

ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ ʜʣʷ ʽʩʪʠʥʥʦʾ ʦʮʽʥʢʠ ʟ ʮʝʥʪʨʦʤ ʫ ʟʥʘʯʝʥʥʽ ʩʧʦ-

ʩʪʝʨʝʞʝʥʦʾ ʦʮʽʥʢʠ? ʉʪʨʦʛʦ ʢʘʞʫʯʠ, ʥʽ. ʊʠʤ ʥʝ ʤʝʥʰʝ, ʤʦʞʥʘ ʩʢʦ-

ʨʠʩʪʘʪʠʩʷ ʬʦʨʤʫʣʦʶ, ʟʘʧʨʦʧʦʥʦʚʘʥʦʶ ɻʘʣʣʽʢʩʝʥʦʤ ʫ 1950 ʨʦʮʽ, 

ʷʢʘ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ ʜʣʷ ʦʢʨʝʤʦʛʦ ʦʧʠʪʘʥʦʛʦ ʽʥʪʝʨʚʘʣ ʟ 

ʮʝʥʪʨʦʤ ʫ ʽʩʪʠʥʥʽʡ ʦʮʽʥʮʽ ʟ ʫʧʝʚʥʝʥʽʩʪʶ 68%: 

 

Ὅ ὢ ” ὢ ὢ ί ρ ” ” ȟ 

 

ʜʝ ὢ ï ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʦʮʽʥʦʢ ʛʨʫʧʠ ʦʧʠʪʘʥʠʭ, ”  ï ʢʦʝʬʽ-

ʮʽʻʥʪ ʥʘʜʽʡʥʦʩʪʽ (ʪʦʯʥʽʰʝ ʢʦʝʬʽʮʽʻʥʪ ʘʣʴʬʘ ʂʨʦʥʙʘʭʘ, ʜʠʚ. ʜʘʣʽ ʫ 

ʮʽʡ ʛʣʘʚʽ), ὢ ï ʩʧʦʩʪʝʨʝʞʝʥʘ ʦʮʽʥʢʘ ʦʧʠʪʘʥʦʛʦ, ί ï ʩʪʘʥʜʘʨʪʥʝ 

ʚʽʜʭʠʣʝʥʥʷ ʦʮʽʥʦʢ ʫ ʛʨʫʧʽ ʦʧʠʪʘʥʠʭ. ʊʫʪ ʫ ʣʽʚʽʡ ʯʘʩʪʠʥʽ ʨʽʚʥʦʩʪʽ 

ʚʠʨʘʟ ʧʝʨʝʜ ʟʥʘʢʦʤ  ʚʽʜʧʦʚʽʜʘʻ ʽʩʪʠʥʥʽʡ ʦʮʽʥʮʽ ʦʧʠʪʘʥʦʛʦ, ʘ ʧʽʩʣʷ 

ʮʴʦʛʦ ʟʥʘʢʫ ï ʩʪʘʥʜʘʨʪʥʽʡ ʧʦʭʠʙʮʽ ʚʠʤʽʨʶʚʘʥʥʷ. ʅʝʭʘʡ, ʥʘʧʨʠ-

ʢʣʘʜ, ɺʦʣʦʜʠʤʠʨ ʦʪʨʠʤʘʚ ʦʮʽʥʢʫ 79 ʟʘ ʪʝʩʪ ʟ ʤʘʪʝʤʘʪʠʢʠ, ʘ ʚ ʜʦ-

ʢʫʤʝʥʪʘʮʽʾ ʜʦ ʪʝʩʪʫ ʩʢʘʟʘʥʦ, ʱʦ ʜʣʷ ʛʨʫʧʠ ʫ 1200 ʦʩʽʙ ʟ ʮʽʣʴʦʚʦʾ 

ʧʦʧʫʣʷʮʽʾ, ʜʦ ʷʢʦʾ ʥʘʣʝʞʠʪʴ ʽ ʩʘʤ ɺʦʣʦʜʠʤʠʨ, ʩʝʨʝʜʥʷ ʦʮʽʥʢʘ ʩʪʘ-

ʥʦʚʠʣʘ 73, ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ï 9, ʘ ʢʦʝʬʽʮʽʻʥʪ ʥʘʜʽʡʥʦʩʪʽ ʘʣʴ-

ʬʘ ï 0,93.  

ʊʦʜʽ ʟʘ ʥʘʚʝʜʝʥʦʶ ʬʦʨʤʫʣʦʶ ʦʪʨʠʤʘʻʤʦ Ὅ χψȟφ ςȟσȢ ʆʪ-
ʞʝ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ ʟ ʫʧʝʚʥʝʥʽʩʪʶ 68%, ʱʦ ʽʩʪʠʥʥʘ ʦʮʽʥʢʘ 

ɺʦʣʦʜʠʤʠʨʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʽʥʪʝʨʚʘʣʽ ʤʽʞ 76,3 ʽ 80,9 ʽ ʾʾ ʤʦʞʥʘ ʚʚʘ-

ʞʘʪʠ ʨʽʚʥʦʶ 78,6. ʇʦʨʽʚʥʷʚʰʠ ʟʥʘʡʜʝʥʫ ʽʩʪʠʥʥʫ ʦʮʽʥʢʫ ʽʟ ʩʧʦʩʪʝ-

ʨʝʞʝʥʦʶ (79), ʙʘʯʠʤʦ, ʱʦ ʚʦʥʘ ʜʝʱʦ ʥʠʞʯʘ. ʇʨʠʯʠʥʦʶ ʮʴʦʛʦ ʻ 

ʪʦʡ ʬʘʢʪ, ʱʦ ʩʧʦʩʪʝʨʝʞʝʥʘ ʦʮʽʥʢʘ ɺʦʣʦʜʠʤʠʨʘ ʚʠʱʘ ʚʽʜ ʩʝʨʝʜʥʴʦʾ 

ʧʦ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʡ ʚʠʙʽʨʮʽ. ʗʢʙʠ ʩʧʦʩʪʝʨʝʞʝʥʘ ʦʮʽʥʢʘ ʙʫʣʘ ʥʠʞ-

ʯʦʶ ʚʽʜ ʩʝʨʝʜʥʴʦʾ, ʪʦ ʽʩʪʠʥʥʘ ʦʮʽʥʢʘ, ʥʘʚʧʘʢʠ, ʙʫʣʘ ʙʠ ʜʝʱʦ ʚʠ-

ʱʦʶ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʘʙʣʠʮʶ ʟʥʘʯʝʥʴ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽ-

ʣʫ, ʤʠ ʪʘʢʦʞ ʤʦʞʝʤʦ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʧʠʪʘʥʥʷ ʥʘ ʟʨʘʟʦʢ ʥʘʩʪʫʧʥʦ-

ʛʦ: ʥʘʩʢʽʣʴʢʠ ʡʤʦʚʽʨʥʦ, ʱʦ ʽʩʪʠʥʥʘ ʦʮʽʥʢʘ ʩʪʘʥʦʚʠʪʴ 80 ʘʙʦ ʙʽʣʴ-

ʰʝ? ɺʘʞʣʠʚʽʩʪʴ ʧʦʜʽʙʥʦʛʦ ʧʠʪʘʥʥʷ ʻ ʦʯʝʚʠʜʥʦʶ, ʷʢʱʦ, ʩʢʘʞʽʤʦ, 

ʚʝʣʠʯʠʥʘ ʫ 80 ʙʘʣʽʚ ʻ ʧʦʨʦʛʦʚʦʶ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ, ʥʘʧʨʠ-
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ʢʣʘʜ, ʧʨʠʡʦʤʫ ɺʦʣʦʜʠʤʠʨʘ ʜʦ ʢʣʘʩʫ ʟ ʧʦʛʣʠʙʣʝʥʠʤ ʚʠʚʯʝʥʥʷʤ 

ʤʘʪʝʤʘʪʠʢʠ. 

ʑʝ ʦʜʥʘ ʧʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʟʥʘʯʝʥʥʷ ʩʪʘʥʜʘʨʪʥʦʾ 

ʧʦʭʠʙʢʠ, ʦʪʨʠʤʘʥʝ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʧʨʦ ʦʧʠʪʫʚʘʥʥʷ ʫʩʽʻʾ ʛʨʫʧʠ, ʥʝ 

ʦʜʥʘʢʦʚʦ ʜʦʙʨʝ ʧʽʜʭʦʜʠʪʴ ʫ ʨʽʟʥʠʭ ʪʦʯʢʘʭ ʨʦʟʧʦʜʽʣʫ ʦʮʽʥʦʢ ʯʣʝʥʽʚ 

ʛʨʫʧʠ. ɹʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʩʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ ʻ ʥʘʡ-

ʙʽʣʴʰʦʶ ʚ ʩʝʨʝʜʥʽʡ ʦʙʣʘʩʪʽ ʰʢʘʣʠ ʦʮʽʥʦʢ, ʽ ʟʥʘʯʥʦ ʤʝʥʰʦʶ ï ʥʘ 

ʢʽʥʮʷʭ ʮʽʻʾ ʰʢʘʣʠ. ʈʽʟʥʠʮʷ ʤʦʞʝ ʜʦʩʷʛʘʪʠ ʜʚʦʭ ʽ ʙʽʣʴʰʝ ʨʘʟʽʚ. ɼʣʷ 

ʛʦʤʦʛʝʥʥʦʾ ʛʨʫʧʠ ʦʩʽʙ (ʪʦʙʪʦ ʦʩʽʙ ʟ ʦʜʥʘʢʦʚʠʤʠ ʽʩʪʠʥʥʠʤʠ ʦʮʽʥʢʘ-

ʤʠ) ʜʠʩʧʝʨʩʽʷ ʧʦʭʠʙʢʠ ʜʦʨʽʚʥʶʻ  

 

ὖρ ὖȟ 

 

ʜʝ ὖ ï ʨʽʚʝʥʴ ʪʨʫʜʥʦʩʪʽ Ὦ-ʛʦ ʟʘʚʜʘʥʥʷ (ʪʦʙʪʦ ʡʤʦʚʽʨʥʽʩʪʴ ʧʨʘʚʠʣʴ-

ʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʮʝ ʟʘʚʜʘʥʥʷ ʜʣʷ ʧʨʝʜʩʪʘʚʥʠʢʘ ʮʽʻʾ ʛʨʫʧʠ, ʷʢʱʦ, 

ʟʘʚʜʘʥʥʷ ʦʮʽʥʶʻʪʴʩʷ ʟʘ ʜʠʭʦʪʦʤʽʯʥʦʶ ʰʢʘʣʦʶ çʧʨʘʚʠʣʴʥʦ-

ʥʝʧʨʘʚʠʣʴʥʦè).  

ɯʩʥʫʻ ʧʨʦʩʪʠʡ ʩʧʦʩʽʙ, ʟʥʘʡʜʝʥʠʡ ʝʤʧʽʨʠʯʥʦ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʦʮʽʥʠʪʠ ʩʪʘʥʜʘʨʪʥʫ ʧʦʭʠʙʢʫ ʚʠʤʽʨʶʚʘʥʥʷ ʯʝʨʝʟ ʢʽʣʴʢʽʩʪʴ ʟʘʚʜʘʥʴ 

ʫ ʪʝʩʪʽ ʱʝ ʜʦ ʧʦʯʘʪʢʫ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ: ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʢʦʨʽʥʴ 

ʢʚʘʜʨʘʪʥʠʡ ʟ ʢʽʣʴʢʦʩʪʽ ʟʘʚʜʘʥʴ ʫ ʪʝʩʪʽ ʽ ʧʦʤʥʦʞʠʪʠ ʡʦʛʦ ʥʘ 0,45, 

ʷʢʱʦ ʪʝʩʪ ʤʘʻ ʩʝʨʝʜʥʶ ʩʢʣʘʜʥʽʩʪʴ, ʘʙʦ ʧʦʤʥʦʞʠʪʠ ʥʘ 0,3, ʷʢʱʦ 

ʪʝʩʪ ʣʝʛʢʠʡ, ʽʟ ʩʝʨʝʜʥʽʤ ʙʘʣʦʤ ʙʣʠʟʴʢʦ 90%.  

ɺʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʧʦʥʷʪʪʷʤʠ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʚʘʣʽʜʥʦʩʪʽ. ʗʢ 

ʤʠ ʚʞʝ ʟʘʟʥʘʯʘʣʠ, ʥʘʜʽʡʥʽʩʪʴ ʪʝʩʪʫ ʩʪʦʩʫʻʪʴʩʷ ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶ-

ʚʘʥʥʷ. ʅʘʪʦʤʽʩʪʴ, ʚʘʣʽʜʥʽʩʪʴ ʧʦʚôʷʟʘʥʘ ʟ ʩʘʤʦʶ ʧʨʠʨʦʜʦʶ ʘʪʨʠʙʫ-

ʪʽʚ, ʷʢʽ ʚʠʤʽʨʶʶʪʴʩʷ. ʅʝ ʚʘʣʽʜʥʠʡ ʪʝʩʪ ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʮʽʣʢʦʤ 

ʥʘʜʽʡʥʠʤ. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʛʨʫʧʽ ʝʢʟʘʤʝʥʦʚʘʥʠʭ ʟ ʤʘʪʝʤʘʪʠʢʠ ʧʦ-

ʤʠʣʢʦʚʦ ʧʨʝʜôʷʚʣʷʚʩʷ ʪʝʩʪ ʟ ʤʦʚʠ. ɯ ʚʥʫʪʨʽʰʥʷ ʫʟʛʦʜʞʝʥʽʩʪʴ ʪʝʩ-

ʪʦʚʠʭ ʟʘʚʜʘʥʴ, ʽ ʧʦʚʪʦʨʥʝ ʧʨʝʜôʷʚʣʝʥʥʷ ʮʴʦʛʦ ʪʝʩʪʫ ʤʦʞʫʪʴ ʚʢʘʟʫ-

ʚʘʪʠ ʥʘ ʚʠʩʦʢʫ ʥʘʜʽʡʥʽʩʪʴ, ʪʦʜʽ ʷʢ ʟʤʽʩʪʦʚʘ ʚʘʣʽʜʥʽʩʪʴ ʡʦʛʦ, ʦʯʝʚʠ-

ʜʥʦ, ʻ ʘʙʩʦʣʶʪʥʦ ʥʝʧʨʠʡʥʷʪʥʦʶ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʥʝ ʥʘʜʽʡʥʠʡ ʪʝʩʪ 

ʥʽʢʦʣʠ ʥʝ ʤʦʞʝ ʚʚʘʞʘʪʠʩʷ ʚʘʣʽʜʥʠʤ, ʪʦʤʫ ʚ ʩʭʝʤʫ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʘʣʽʜʥʦʩʪʽ ʪʝʩʪʫ ʚʭʦʜʠʪʴ ʪʘʢʦʞ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʡʦʛʦ 

ʥʘʜʽʡʥʦʩʪʽ.  
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ʅʘʜʽʡʥʽʩʪʴ ʪʝʩʪʫ ʩʪʦʩʫʻʪʴʩʷ ʣʠʰʝ ʩʠʪʫʘʮʽʡ, ʫ ʷʢʠʭ ʽʥʩʪʨʫʤʝ-

ʥʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʟ ʧʦʜʽʙʥʦʶ ʷʢʽʩʪʶ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʧʦʜʽʙʥʠʡ 

ʩʧʦʩʽʙ. ɺʘʣʽʜʥʽʩʪʴ ʞʝ ʤʘʻ ʩʧʨʘʚʫ ʪʘʢʦʞ ʽʟ ʩʧʽʚʩʪʘʚʣʝʥʥʷʤ ʨʝʟʫʣʴ-

ʪʘʪʽʚ ʜʘʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʠʤʽʨʶ-

ʚʘʥʴ ʪʽʻʾ ʩʘʤʦʾ ʨʠʩʠ ʯʠ ʢʦʥʩʪʨʫʢʪʫ, ʘʙʦ ʡ ʥʘʚʽʪʴ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʚʠʤʽʨʶʚʘʥʥʷ ʽʥʰʠʭ ʷʢʦʩʪʝʡ (ʜʠʩʢʨʠʤʽʥʘʥʪʥʘ ʚʘʣʽʜʥʽʩʪʴ). ʂʦʨʝʣʷ-

ʮʽʷ ʤʽʞ ʜʚʦʤʘ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤʠ ʪʝʩʪʘʤʠ ʟ ʤʦʚʠ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ 

ʷʢ ʦʮʽʥʢʘ ʥʘʜʽʡʥʦʩʪʽ ʪʝʩʪʫ ï ʫ ʪʽʡ ʤʽʨʽ, ʫ ʷʢʽʡ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʪʝʩʪʠ 

ʤʦʞʫʪʴ ʚʚʘʞʘʪʠʩʷ ʧʘʨʘʣʝʣʴʥʠʤʠ ʬʦʨʤʘʤʠ ʦʜʥʦʛʦ ʪʝʩʪʫ. ʇʦʚʪʦʨʥʝ 

ʪʝʩʪʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ ʪʝʩʪʫ ʦʜʥʽʻʾ ʽ ʪʽʻʾ ʞ ʛʨʫʧʠ 

ʦʩʽʙ ʜʘʩʪʴ ʽʥʰʫ ʦʮʽʥʢʫ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʜʽʡʥʦʩʪʽ. ɸʣʝ ʢʦʨʝʣʷʮʽʷ ʤʽʞ 

ʦʮʽʥʢʘʤʠ ʟʘ ʜʚʘ ʮʽʣʢʦʤ ʨʽʟʥʽ ʪʝʩʪʠ, ʩʢʘʞʽʤʦ, ʨʦʟʨʦʙʣʝʥʠʤʠ ʨʽʟʥʠ-

ʤʠ ʪʝʩʪʦʚʠʤʠ ʢʦʤʧʘʥʽʷʤʠ, ʚʞʝ ʥʝ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʦʮʽʥʢʘ 

ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʜʽʡʥʦʩʪʽ, ʪʦʙʪʦ ʨʽʟʥʽ ʪʝʩʪʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʤʽʨʶ-

ʚʘʥʥʷ ʥʝʭʘʡ ʥʘʚʽʪʴ ʽ ʦʜʥʦʛʦ ʡ ʪʦʛʦ ʞ ʢʦʥʩʪʨʫʢʪʫ, ʥʝ ʤʦʞʫʪʴ ʨʦʟʛ-

ʣʷʜʘʪʠʩʷ ʷʢ ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʚʠʤʽʨʶ-

ʚʘʥʥʷ.  

ʈʘʟʦʤ ʟ ʪʠʤ, ʥʘʜʽʡʥʽʩʪʴ, ʷʢ ʽ ʚʘʣʽʜʥʽʩʪʴ, ʩʪʦʩʫʻʪʴʩʷ ʥʝ ʩʪʽʣʴʢʠ 

ʩʘʤʦʛʦ ʪʝʩʪʫ, ʩʢʽʣʴʢʠ ʦʯʽʢʫʚʘʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʈʦʟʛʣʷʥʝʤʦ ʪʝʧʝʨ ʨʽʟʥʽ ʩʭʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʝʩʪʫ, 

ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʟʥʘʡʪʠ ʨʽʟʥʽ ʦʮʽʥʢʠ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʜʽʡʥʦʩʪʽ. 

ɺʠʧʘʜʦʢ ʧʦʚʪʦʨʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ: ʨʝʪʝʩʪʦʚʘ ʥʘʜʽʡʥʽʩʪʴ. 

ʅʘʡʙʽʣʴʰ ʦʯʝʚʠʜʥʠʡ ʤʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ï 

ʡʦʛʦ ʧʦʚʪʦʨʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦ ʦʜʥʽʻʾ ʽ ʪʽʻʾ ʞ ʛʨʫʧʠ ʦʩʽʙ. ʋ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʦʙʯʠʩʣʶʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʜʚʦʤʘ ʦʪʨʠʤʘʥʠ-

ʤʠ ʚʠʙʽʨʢʘʤʠ ʨʝʟʫʣʴʪʘʪʽʚ. ʆʩʢʽʣʴʢʠ ʦʙʠʜʚʘ ʨʘʟʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʪʦʡ ʩʘʤʠʡ ʪʝʩʪ, ʥʝ ʚʠʥʠʢʘʻ ʧʨʦʙʣʝʤ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʩʪʨʦʛʦʾ ʧʘʨʘ-

ʣʝʣʴʥʦʩʪʽ ʬʦʨʤ ʪʝʩʪʫ. 

ɸʣʝ ʚʠʢʦʥʘʪʠ ʜʚʘ ʚʠʤʽʨʶʚʘʥʥʷ ʜʣʷ ʦʜʥʠʭ ʽ ʪʠʭ ʞʝ ʩʫʙôʻʢʪʽʚ 

ʦʜʥʦʯʘʩʥʦ ʥʝʤʦʞʣʠʚʦ. ʊʦʤʫ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ, ʷʢʠʤ ʤʘʻ ʙʫʪʠ 

ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʤʽʞ ʜʚʦʤʘ ʪʝʩʪʫʚʘʥʥʷʤʠ. ʉʘʤʝ ʪʨʠʚʘʣʽʩʪʴ ʮʴʦʛʦ 

ʧʨʦʤʽʞʢʫ ʻ ʪʠʤ ʜʦʜʘʪʢʦʚʠʤ ʜʞʝʨʝʣʦʤ ʧʦʭʠʙʢʠ ʚʠʤʨ̔ʶʚʘʥʥʷ, ʷʢʠʡ 

ʚʧʣʠʚʘʻ ʥʘ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʽ ʥʘ ʧʦʢʘʟʥʠʢʠ ʥʘʜʽʡʥʦʩʪʽ ʪʝʩʪʫ. 

ɺ ʩʚʦʶ ʯʝʨʛʫ, ʥʘ ʚʠʙʽʨ ʧʨʦʤʽʞʢʫ ʯʘʩʫ ʤʽʞ ʪʝʩʪʫʚʘʥʥʷʤʠ ʩʠʣʴʥʦ 

ʚʧʣʠʚʘʻ ʪʝ, ʷʢʘ ʩʘʤʝ ʷʢʽʩʪʴ ʚʠʤʽʨʶʻʪʴʩʷ. ɼʝʷʢʽ ʧʩʠʭʦʣʦʛʽʯʥʽ ʢʦʥʩ-

ʪʨʫʢʪʠ ʻ ʮʽʣʢʦʤ ʩʪʽʡʢʽ ʫ ʯʘʩʦʚʦʤʫ ʚʠʤʽʨʽ, ʪʦʤʫ ʜʣʷ ʥʠʭ ʚʧʣʠʚ ʯʘ-

ʩʦʚʦʛʦ ʽʥʪʝʨʚʘʣʫ ʤʽʞ ʪʝʩʪʫʚʘʥʥʷʤʠ ʻ ʥʝʽʩʪʦʪʥʠʤ. ɼʣʷ ʽʥʰʠʭ ʷʢʦʩ-
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ʪʝʡ ʭʘʨʘʢʪʝʨʥʘ ʧʦʤʽʨʥʘ ʤʽʥʣʠʚʽʩʪʴ ʫ ʯʘʩʽ. ʅʘʧʨʠʢʣʘʜ, ʢʦʝʬʽʮʽʻʥʪ 

ʽʥʪʝʣʝʢʪʫ (IQ) ʜʣʷ ʜʽʪʝʡ ʤʘʣʦ ʟʤʽʥʶʻʪʴʩʷ ʧʨʦʪʛ̫ʦʤ ʪʘʢʦʛʦ ʧʝʨʽʦʜʫ, 

ʷʢ ʜʦʰʢʽʣʴʥʠʡ, ʽ ʜʚʘ ʪʝʩʪʫʚʘʥʥʷ IQ ʧʨʦʪʷʛʦʤ ʮʴʦʛʦ ʧʝʨʽʦʜʫ ʤʦ-

ʞʫʪʴ ʧʦʢʘʟʘʪʠ ʚʠʩʦʢʫ ʥʘʜʽʡʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ. ʗʢʱʦ ʞ ʦʜʥʝ ʪʝʩ-

ʪʫʚʘʥʥʷ ʧʨʦʚʝʩʪʠ ʫ ʜʦʰʢʽʣʴʥʦʤʫ ʚʽʮʽ, ʘ ʽʥʰʝ ï ʫ ʩʪʘʨʰʦʤʫ ʰʢʽʣʴ-

ʥʦʤʫ, ʘʙʦ ʫ ʜʦʨʦʩʣʦʤʫ ʚʽʮʽ, ʩʣʽʜ ʦʯʽʢʫʚʘʪʠ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰ ʩʣʘʙʢʦʾ 

ʢʦʨʝʣʷʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʟʘʛʘʣʽ ʢʘʞʫʯʠ, ʧʨʠ ʧʦʚʪʦʨʥʦʤʫ ʚʠʤʽʨʶ-

ʚʘʥʥʽ ʬʘʢʪʠʯʥʦ ʙʫʜʴ-ʷʢʦʾ ʷʢʦʩʪʽ ʢʦʨʝʣʷʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʽʟ ʟʨʦʩʪʘʥ-

ʥʷʤ ʽʥʪʝʨʚʘʣʫ ʯʘʩʫ ʤʽʞ ʚʠʤʽʨʶʚʘʥʥʷʤʠ ʟʤʝʥʰʫʻʪʴʩʷ.  

ʅʘʨʝʰʪʽ, ʨʝʪʝʩʪʦʚʠʡ ʤʝʪʦʜ ʟʦʚʩʽʤ ʥʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʦʮʽʥʢʠ 

ʥʘʜʽʡʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ 

ʧʦʚʪʦʨʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ ʪʝʩʪʫ ʚʠʤʽʨʶʻʪʴʩʷ ʨʽʚʝʥʴ 

ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʟ ʤʘʪʝʤʘʪʠʢʠ. ʇʽʜ ʯʘʩ ʧʝʨʰʦʛʦ ʚʠʢʦʥʘʥʥʷ 

ʪʝʩʪʫ ʫʯʥʽ ʤʠʤʦʚʦʣʽ ʟʘʧʘʤôʷʪʦʚʫʶʪʴ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʚʜʘʥʥʷ, ʫ ʧʨʘ-

ʚʠʣʴʥʦʩʪʽ ʨʦʟʚôʷʟʘʥʥʷ ʷʢʠʭ ʚʦʥʠ ʫʧʝʚʥʝʥʽ. ʇʨʠ ʧʦʚʪʦʨʥʦʤʫ ʚʠʢʦ-

ʥʘʥʥʽ ʪʝʩʪʫ ʚʦʥʠ ʰʚʠʜʢʦ ʩʧʨʘʚʣʷʶʪʴʩʷ ʟ ʮʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʽ ʤʘʶʪʴ 

ʙʽʣʴʰʝ ʯʘʩʫ ʜʣʷ ʨʦʙʦʪʠ ʥʘʜ ʥʝʨʦʟʚôʷʟʘʥʠʤʠ ʨʘʥʽʰʝ ʟʘʚʜʘʥʥʷʤʠ. 

ʂʨʽʤ ʪʦʛʦ, ʧʽʜ ʯʘʩ ʧʝʨʝʨʚʠ ʤʽʞ ʪʝʩʪʫʚʘʥʥʷʤʠ ʾʭ ʤʦʟʦʢ ʤʠʤʦʚʦʣʽ, 

ʩʚʽʜʦʤʦ ʯʠ ʧʽʜʩʚʽʜʦʤʦ, ʧʨʘʮʶʚʘʚ ʥʘʜ ʥʝʨʦʟʚôʷʟʘʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ, 

ʽ ʮʝ ʪʘʢʦʞ ʟʙʽʣʴʰʫʻ ʰʘʥʩʠ ʩʧʨʘʚʠʪʠʩʷ ʟ ʮʠʤʠ ʟʘʚʜʘʥʥʷʤʠ. ɿʙʽʣʴ-

ʰʝʥʥʷ ʞ ʯʘʩʫ ʤʽʞ ʜʚʦʤʘ ʪʝʩʪʫʚʘʥʥʷʤʠ, ʭʦʯʘ ʡ ʧʦʩʣʘʙʣʶʻ ʝʬʝʢʪ 

ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ, ʧʦʨʦʜʞʫʻ ʥʦʚʽ ʧʨʦʙʣʝʤʠ, ʘʜʞʝ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʫʯʥʽ ʘʙʦ ʧʨʦʜʦʚʞʫʚʘʣʠ ʚʠʚʯʘʪʠ ʤʘʪʝʤʘʪʠʢʫ ʽ ʨʦʟʚʠʚʘʪʠ ʩʚʽʡ ʨʽʚʝʥʴ 

ʣʦʛʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʘʙʦ, ʥʘʚʧʘʢʠ, ʟʘʙʫʚʘʣʠ ʧʨʦʡʜʝ-

ʥʠʡ ʤʘʪʝʨʽʘʣ ʽ ʚʪʨʘʯʘʣʠ ʥʘʙʫʪʽ ʟʥʘʥʥʷ ʡ ʫʤʽʥʥʷ. ʇʝʨʰʝ ʧʨʠʟʚʝʜʝ 

ʜʦ ʟʘʚʠʱʝʥʦʾ ʦʮʽʥʢʠ ʽʩʪʠʥʥʦʛʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʜʽʡʥʦʩʪʽ 

ʚʠʤʽʨʶʚʘʥʥʷ, ʜʨʫʛʝ ï ʜʦ ʟʘʥʠʞʝʥʦʾ. ɺ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʽʩʪʠʥʥʠʡ 

ʨʽʚʝʥʴ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʫʯʥʽʚ ʟʤʽʥʶʚʘʚʩʷ. 

ʆʩʢʽʣʴʢʠ ʽʥʪʝʨʚʘʣ ʯʘʩʫ ʤʽʞ ʜʚʦʤʘ ʚʠʤʽʨʶʚʘʥʥʷʤʠ ʦʙʠʨʘʻʪʴ-

ʩʷ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʪʝʩʪʫ ʜʦʚʽʣʴʥʦ, ʤʦʞʥʘ ʬʦʨʤʘʣʴʥʦ ʛʦʚʦʨʠʪʠ ʧʨʦ 

ʚʧʣʠʚ ʚʠʙʽʨʢʠ ʯʘʩʦʚʠʭ ʽʥʪʝʨʚʘʣʽʚ ʷʢ ʜʞʝʨʝʣʘ ʧʦʭʠʙʢʠ ʧʨʠ ʦʮʽʥʶ-

ʚʘʥʥʽ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʜʽʡʥʦʩʪʽ.  

ɺ ʫʩʽʭ ʚʠʧʘʜʢʘʭ ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʤʽʞ ʜʚʦʤʘ ʪʝʩʪʫʚʘʥʥʷʤʠ ʜʦ 

ʥʫʣʷ, ʪʦʙʪʦ ʧʦʚʪʦʨʥʝ ʪʝʩʪʫʚʘʥʥʷ ʙʝʟ ʧʝʨʝʨʚʠ, ʧʦʨʦʜʞʫʻ ʧʨʠʥʘʡʤʥʽ 

ʱʝ ʦʜʥʫ ʧʨʦʙʣʝʤʫ ï ʚʧʣʠʚ ʚʪʦʤʣʶʚʘʥʦʩʪʽ ʦʧʠʪʫʚʘʥʠʭ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʘʨʘʣʝʣʴʥʠʭ ʬʦʨʤ ʪʝʩʪʫ. ʅʝʭʘʡ ʪʝʧʝʨ ʫ 

ʜʚʦʭ ʩʝʘʥʩʘʭ ʪʝʩʪʫʚʘʥʥʷ ʝʢʟʘʤʝʥʦʚʘʥʠʤ ʧʨʝʜôʷʚʣʷʣʠʩʷ ʨʽʟʥʽ (ʘʣʝ 

ʧʘʨʘʣʝʣʴʥʽ) ʬʦʨʤʠ ʪʝʩʪʫ. ɼʣʷ ʪʝʩʪʽʚ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʚʧʣʠʚ 
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ʚʠʙʽʨʢʠ ʯʘʩʦʚʠʭ ʽʥʪʝʨʚʘʣʽʚ, ʦʩʦʙʣʠʚʦ ʢʦʨʦʪʢʠʭ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʫ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʙʽʣʴʰ ʩʣʘʙʢʠʤ. ɸʣʝ ʮʝʡ ʚʧʣʠʚ ʫʩʝ ʞ ʟʘʣʠʰʘʻʪʴʩʷ, 

ʦʩʢʽʣʴʢʠ ʫʯʥʽ ʟʘʧʘʤôʷʪʦʚʫʶʪʴ ʥʝ ʪʽʣʴʢʠ ʢʦʥʢʨʝʪʥʽ ʨʦʟʚôʷʟʢʠ ʟʘ-

ʚʜʘʥʴ ʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʝʩʪʫʚʘʥʥʷ, ʘʣʝ ʡ ʟʘʛʘʣʴʥʽ ʤʝʪʦʜʠ ʪʘ ʧʽʜʭʦʜʠ 

ʜʦ ʾʭ ʨʦʟʚôʷʟʘʥʥʷ, ʘ ʚʦʥʠ ʤʘʶʪʴ ʙʫʪʠ ʩʧʽʣʴʥʠʤʠ ʜʣʷ ʦʙʦʭ ʬʦʨʤ 

ʪʝʩʪʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʘʨʘʣʝʣʴʥʽ ʬʦʨʤʠ ʪʝʩʪʫ ʚ ʘʩʧʝʢʪʽ ʧʨʠʥʮʠʧʽʚ 

ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʤʦʞʫʪʴ ʚʠʷʚʠʪʠʩʷ ʦʜʥʽʻʶ ʽ ʪʽʻʶ ʞ ʬʦʨʤʦʶ. 

ʍʦʯʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʨʘʣʝʣʴʥʠʭ ʬʦʨʤ ʪʝʩʪʫ ʧʦʰʠʨʝʥʝ ʥʘ ʧʨʘʢʪʠ-

ʮʽ, ʦʩʢʽʣʴʢʠ ʥʽʚʝʣʶʻ ʪʘʢʽ ʥʝʙʘʞʘʥʽ ʜʽʾ, ʷʢ ʧʨʷʤʝ ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ 

ʚʽʜʧʦʚʽʜʝʡ ʯʠ ʩʧʠʩʫʚʘʥʥʷ, ʩʣʽʜ ʧʘʤôʷʪʘʪʠ, ʱʦ ʝʬʝʢʪ çʥʘʪʘʩʢʫʚʘʥ-

ʥʷè ʫʯʥʽʚ ʥʘ ʦʜʥʽʡ ʟ ʬʦʨʤ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʫʩʧʽʰʥʽʩʪʴ ʚʠʢʦʥʘʥ-

ʥʷ ʥʠʤʠ ʽʥʰʦʾ ʬʦʨʤʠ. ʑʦʧʨʘʚʜʘ, ʷʢʱʦ ʪʨʝʥʦʚʘʥʽʩʪʴ ʫʩʽʭ ʦʧʠʪʫʚʘ-

ʥʠʭ ʤʽʞ ʜʚʦʤʘ ʩʝʘʥʩʘʤʠ ʪʝʩʪʫʚʘʥʥʷ ʟʨʦʩʪʝ ʙʽʣʴʰ-ʤʝʥʰ ʨʽʚʥʦʤʽʨ-

ʥʦ, ʮʝ ʥʝ ʚʧʣʠʥʝ ʥʘ ʚʝʣʠʯʠʥʫ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʜʽʡʥʦʩʪʽ. 

ʇʨʠ ʧʦʚʪʦʨʥʦʤʫ ʪʝʩʪʫʚʘʥʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨʘʣʝʣʴʥʠʭ ʬʦʨʤ 

ʪʝʩʪʫ ʟôʷʚʣʷʻʪʴʩʷ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʝ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʝʪʝʩʪʦʚʠʤ ʤʝ-

ʪʦʜʦʤ, ʜʞʝʨʝʣʦ ʧʦʭʠʙʢʠ ʦʮʽʥʢʠ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʜʽʡʥʦʩʪʽ ï ʚʠʙʽʨʢʘ 

ʟʤʽʩʪʫ ʟʘʚʜʘʥʴ. ʉʣʽʜ ʨʦʟʫʤʽʪʠ, ʱʦ ʧʦʥʷʪʪʷ ʩʪʨʦʛʦ ʧʘʨʘʣʝʣʴʥʠʭ 

ʬʦʨʤ ʪʝʩʪʫ, ʩʬʦʨʤʫʣʴʦʚʘʥʝ ʚʠʱʝ, ʻ ʽʜʝʘʣʴʥʠʤ, ʥʘ ʧʨʘʢʪʠʮʽ ʤʘʣʦ 

ʜʦʩʷʞʥʠʤ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʠʤʦʛʫ ʦʜʥʘʢʦʚʠʭ ʩʧʝʮʠʬʽʢʘʮʽʡ ʜʣʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʚʜʘʥʴ ʫ ʜʚʦʭ ʧʘʨʘʣʝʣʴʥʠʭ ʬʦʨʤʘʭ ʪʝʩʪʫ, ʾʭ ʟʤʽʩʪ ʚʩʝ 

ʞ ʻ ʚʽʜʤʽʥʥʠʤ. ʅʘʧʨʠʢʣʘʜ, ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʫʯʝʥʴ ʤʦʞʝ ʟʥʘʪʠ, ʩʢʽʣʴ-

ʢʠ ʙʫʜʝ 6 ʧʦʤʥʦʞʠʪʠ ʥʘ 8, ʽ ʥʝ ʟʥʘʪʠ, ʩʢʽʣʴʢʠ ʙʫʜʝ 6 ʧʦʤʥʦʞʠʪʠ ʥʘ 

7, ʭʦʯʘ ʬʦʨʤʘʣʴʥʦ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʮʽ ʜʚʘ ʟʘʚʜʘʥʥʷ ʧʘʨʘʣʝʣʴʥʠʤʠ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʦʮʽʥʢʠ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʜʽʡʥʦʩʪʽ 

ʤʝʪʦʜʦʤ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʨʘʣʝʣʴʥʠʭ ʬʦʨʤ ʪʝʩʪʫ ʽʩʥʫ-

ʶʪʴ ʜʚʘ ʽʩʪʦʪʥʽ ʜʞʝʨʝʣʘ ʧʦʭʠʙʢʠ ï ʚʠʙʽʨʢʘ ʯʘʩʦʚʠʭ ʽʥʪʝʨʚʘʣʽʚ ʽ 

ʚʠʙʽʨʢʘ ʟʤʽʩʪʫ ʟʘʚʜʘʥʴ. 

ɺʠʧʘʜʦʢ ʦʜʥʦʨʘʟʦʚʦʛʦ ʪʝʩʪʫʚʘʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʥʘʜʽʡʥʦʩ-

ʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʤʝʪʦʜʘʤʠ ʧʦʚʪʦʨʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʻ ʟʘʪʨʘʪʥʠʤ ʟ 

ʪʦʯʢʠ ʟʦʨʫ ʣʶʜʩʴʢʠʭ ʪʘ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʘ ʫ ʜʝʷʢʠʭ ʚʠʧʘʜ-

ʢʘʭ ï ʚʟʘʛʘʣʽ ʥʝʧʨʠʡʥʷʪʥʠʤ. ʆʩʢʽʣʴʢʠ ʪʝʩʪ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʙʘʛʘʪʴʦʭ 

ʦʢʨʝʤʠʭ ʟʘʚʜʘʥʴ, ʟôʷʚʣʷʻʪʴʩʷ ʽʜʝʷ ʰʪʫʯʥʦʛʦ ʧʦʜʽʣʫ ʪʝʩʪʫ ʥʘ ʯʘʩʪʠ-

ʥʠ, ʷʢʽ ʚʚʘʞʘʣʠʩʷ ʙ ʙʽʣʴʰʦʶ ʯʠ ʤʝʥʰʦʶ ʤʽʨʦʶ ʧʘʨʘʣʝʣʴʥʠʤʠ ʬʦ-

ʨʤʘʤʠ ʪʝʩʪʫ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʜʦʩʪʘʪ-

ʥʴʦ ʧʨʦʚʝʩʪʠ ʦʜʥʦʢʨʘʪʥʝ ʪʝʩʪʫʚʘʥʥʷ ʚʠʙʽʨʢʠ ʟ ʮʽʣʴʦʚʦʾ ʧʦʧʫʣʷʮʽʾ 

ʦʩʽʙ. ʆʮʽʥʢʫ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʜʽʡʥʦʩʪʽ, ʦʪʨʠʤʘʥʫ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ, ʥʘ-

ʟʠʚʘʶʪʴ ʦʮʽʥʢʦʶ ʚʥʫʪʨʽʰʥʴʦʾ ʫʟʛʦʜʞʝʥʦʩʪʽ ʪʝʩʪʫ.  
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ɺ ʫʩʽʭ ʚʠʧʘʜʢʘʭ ʦʮʽʥʶʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʜʽʡʥʦʩʪʽ ʟʘ ʜʦʧʦ-

ʤʦʛʦʶ ʨʝʟʫʣʴʪʘʪʽʚ ʦʜʥʦʨʘʟʦʚʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʪʝʩʪ ʜʽʣʠʪʴʩʷ ʥʘ ʯʘʩ-

ʪʠʥʠ ʽ ʦʙʯʠʩʣʶʻʪʴʩʷ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʢʦʥʘʥʥʷ ʮʠʭ 

ʯʘʩʪʠʥ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʶ ʚʠʙʽʨʢʦʶ ʦʩʽʙ.  

ʆʩʢʽʣʴʢʠ ʦʙʨʘʥʽ ʯʘʩʪʠʥʠ ʪʝʩʪʫ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʩʪʨʦʛʦ ʧʘʨʘ-

ʣʝʣʴʥʠʤʠ ʬʦʨʤʘʤʠ, ʚʚʦʜʠʪʴʩʷ ʧʦʥʷʪʪʷ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʯʘʩʪʠʥ. ʎʝ 

ʧʦʥʷʪʪʷ ʦʟʥʘʯʘʻ ʧʦʩʣʘʙʣʝʥʥʷ ʚʠʤʦʛ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʥʷʪʪʷʤ ʩʪʨʦʛʦʾ 

ʧʘʨʘʣʝʣʴʥʦʩʪʽ. ʇʨʠʛʘʜʘʻʤʦ, ʱʦ ʧʦʥʷʪʪʷ ʩʪʨʦʛʦʾ ʧʘʨʘʣʝʣʴʥʦʩʪʽ 

ʬʦʨʤ ʪʝʩʪʫ ʚʢʣʶʯʘʻ ʯʦʪʠʨʠ ʚʠʤʦʛʠ: ʦʜʥʘʢʦʚʽʩʪʴ ʩʧʝʮʠʬʽʢʘʮʽʡ 

ʟʘʚʜʘʥʴ, ʽʜʝʥʪʠʯʥʽʩʪʴ ʨʦʟʧʦʜʽʣʽʚ ʩʧʦʩʪʝʨʝʞʝʥʠʭ ʦʮʽʥʦʢ, ʦʜʥʘʢʦ-

ʚʽʩʪʴ ʢʦʚʘʨʽʘʮʽʾ ʤʽʞ ʫʩʽʤʘ ʧʘʨʘʤʠ ʬʦʨʤ, ʦʜʥʘʢʦʚʽʩʪʴ ʢʦʚʘʨʽʘʮʽʾ ʤʽʞ 

ʢʦʞʥʦʶ ʟ ʬʦʨʤ ʪʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʰʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ. ɹʫʣʠ ʟʘʧʨʦ-

ʧʦʥʦʚʘʥʽ ʨʽʟʥʽ ʦʟʥʘʯʝʥʥʷ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʬʦʨʤ, ʢʦʞʥʝ ʟ ʷʢʠʭ ʪʽʻʶ 

ʯʠ ʽʥʰʦʶ ʤʽʨʦʶ ʧʦʩʣʘʙʣʶʻ ʮʽ ʚʠʤʦʛʠ.  

ʇʝʨʰʠʤ ʪʘʢʠʤ ʦʟʥʘʯʝʥʥʷʤ ʙʫʣʦ ʫʚʝʜʝʥʝ ʃʦʨʜʦʤ ʪʘ ʅʦʚʽʢʦʤ 

(Lord & Novick, 1968) ʧʦʥʷʪʪʷ Ű-ʝʢʚʽʚʘʣʝʥʪʥʦʩʪ.̔ ʎʝ ʧʦʥʷʪʪʷ ʟʘ-

ʣʠʰʘʻ ʫ ʩʠʣʽ ʚʠʤʦʛʫ ʥʝʟʤʽʥʥʦʩʪʽ ʽʩʪʠʥʥʦʾ ʦʮʽʥʢʠ ʝʢʟʘʤʝʥʦʚʘʥʦʛʦ 

ʧʦ ʤʥʦʞʠʥʽ ʚʩʽʭ ʬʦʨʤ, ʘʣʝ ʥʝ ʚʠʤʘʛʘʻ, ʱʦʙ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘ ʜʦʤʘ 

ʬʦʨʤʘʤʠ ʚʠʢʦʥʫʚʘʣʦʩʷ ʟ ʦʜʥʘʢʦʚʦʶ ʪʦʯʥʽʩʪʶ ï ʜʠʩʧʝʨʩʽʷ ʧʦʭʠʙʢʠ 

ʤʦʞʝ ʙʫʪʠ ʜʣʷ ʨʽʟʥʠʭ ʬʦʨʤ ʨʽʟʥʦʶ. ʇʨʠʢʣʘʜʦʤ ʻ ʜʚʽ ʬʦʨʤʠ, ʷʢʽ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʣʠʰʝ ʢʽʣʴʢʽʩʪʶ ʟʘʚʜʘʥʴ. ɼʣʷ ʪʘʢʠʭ ʬʦʨʤ ʚʠʢʦʥʫ-

ʶʪʴʩʷ ʣʠʰʝ ʜʚʽ ʦʩʪʘʥʥʽ ʟ ʯʦʪʠʨʴʦʭ ʚʠʤʦʛ ʜʦ ʩʪʨʦʛʦ ʧʘʨʘʣʝʣʴʥʠʭ 

ʬʦʨʤ. ʈʦʟʧʦʜʽʣʠ ʩʧʦʩʪʝʨʝʞʝʥʠʭ ʦʮʽʥʦʢ ʟʘ ʮʠʤʠ ʬʦʨʤʘʤʠ ʤʘʶʪʴ 

ʦʜʥʘʢʦʚʽ ʦʯʽʢʫʚʘʥʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ, ʘʣʝ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʽ ʦʯʽʢʫ-

ʚʘʥʽ ʜʠʩʧʝʨʩʽʾ.  

ɹʣʠʟʴʢʠʤ ʜʦ ʧʦʥʷʪʪʷ Ű-ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʻ ʟʘʧʨʦʧʦʥʦʚʘʥʝ ʪʠ-

ʤʠ ʞ ʘʚʪʦʨʘʤʠ ʧʦʥʷʪʪʷ ʽʩʪʦʪʥʦʾ Ű-ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ. ʎʝ ʧʦʥʷʪʪʷ 

ʜʦʧʫʩʢʘʻ, ʱʦ ʜʣʷ ʚʩʽʭ ʝʢʟʘʤʝʥʦʚʘʥʠʭ ʽʩʥʫʻ ʢʦʥʩʪʘʥʪʘ, ʥʘ ʷʢʫ ʚʽʜʨʽ-

ʟʥʷʶʪʴʩʷ ʾʭ ʽʩʪʠʥʥʽ ʙʘʣʠ, ʦʪʨʠʤʘʥʽ ʟʘ ʨʽʟʥʠʤʠ ʜʚʦʤʘ ʬʦʨʤʘʤʠ. 

ʆʩʢʽʣʴʢʠ ʟʥʘʯʝʥʥʷ ʢʦʚʘʨʽʘʮʽʾ ʥʝ ʯʫʪʣʠʚʝ ʜʦ ʟʤʽʥʠ ʟʥʘʯʝʥʴ ʦʜʥʽʻʾ ʟ 

ʚʠʙʽʨʦʢ ʥʘ ʦʜʥʫ ʡ ʪʫ ʞ ʢʦʥʩʪʘʥʪʫ, ʪʦ ʡ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʘʣʠʰʘ-

ʶʪʴʩʷ ʚʠʢʦʥʘʥʠʤʠ ʦʩʪʘʥʥʽ ʜʚʽ ʟ ʯʦʪʠʨʴʦʭ ʚʠʤʦʛ ʜʦ ʩʪʨʦʛʦ ʧʘʨʘʣʝ-

ʣʴʥʠʭ ʬʦʨʤ. ʇʨʠ ʮʴʦʤʫ ʨʦʟʧʦʜʽʣʠ ʩʧʦʩʪʝʨʝʞʝʥʠʭ ʦʮʽʥʦʢ ʟʘ ʮʠʤʠ 

ʬʦʨʤʘʤʠ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʽ ʦʯʽʢʫʚʘʥʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʽ ʨʽʟʥʽ ʦʯʽ-

ʢʫʚʘʥʽ ʜʠʩʧʝʨʩʽʾ.  

ʆʜʥʦʨʽʜʥʽ ʬʦʨʤʠ (Jºreskog, 1971) ï ʱʝ ʦʜʥʝ ʧʦʥʷʪʪʷ, ʷʢʝ 

ʦʟʥʘʯʘʻ ʧʦʩʣʘʙʣʝʥʥʷ ʚʠʤʦʛ ʧʘʨʘʣʝʣʴʥʦʩʪʽ. ʋ ʜʦʧʦʚʥʝʥʥʷ ʜʦ ʧʨʠ-

ʧʫʱʝʥʴ ʽʩʪʦʪʥʦʾ Ű-ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ, ʮʝ ʧʦʥʷʪʪʷ ʜʦʧʫʩʢʘʻ ʪʘʢʦʞ ʽʩ-
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ʥʫʚʘʥʥʷ ʢʦʥʩʪʘʥʪʠ-ʤʥʦʞʥʠʢʘ, ʥʘ ʷʢʠʡ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʽʩʪʠʥʥʽ ʦʮʽʥ-

ʢʠ, ʦʪʨʠʤʘʥʽ ʟʘ ʜʚʦʤʘ ʬʦʨʤʘʤʠ:  

 

Ὕ ὦ Ὕ ὅ ȟ 

 

ʜʝ Ὕ  ï ʽʩʪʠʥʥʘ ʦʮʽʥʢʘ ʦʩʦʙʠ ʨ ʟʘ ʚʠʢʦʥʘʥʥʷ ʬʦʨʤʠ f, Ὕ  ï ʽʩʪʠʥ-

ʥʘ ʦʮʽʥʢʘ ʦʩʦʙʠ ʨ ʟʘ ʚʠʢʦʥʘʥʥʷ ʬʦʨʤʠ g, ὦ  ʪʘ ὅ  ï ʚʽʜʧʦʚʽʜʥʽ 

ʢʦʥʩʪʘʥʪʠ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʜʣʷ ʦʜʥʦʨʽʜʥʠʭ ʬʦʨʤ ʪʝʩʪʫ ʜʦʧʫʩʢʘ-

ʻʪʴʩʷ ʣʽʥʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʽʩʪʠʥʥʠʤʠ ʙʘʣʘʤʠ ʝʢʟʘʤʝʥʦʚʘʥʠʭ. 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʦʜʥʦʨʽʜʥʽʩʪʴ ʦʟʥʘʯʘʻ ʪʘʢʦʞ ʽʩʪʦʪʥʫ 

Ű-ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ, ʷʢʘ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʚʢʣʶʯʘʻ ʫ ʩʝʙʝ ʟʚʠʯʘʡʥʫ 

Ű-ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ. 

ʌʦʨʤʫʣʠ ʉʧʽʨʤʝʥʘ-ɹʨʘʫʥʘ ʪʘ ʈʶʣʦʥʘ-ɻʫʪʪʤʘʥʘ. ʋ 1910 

ʨʦʮʽ ʉʧʽʨʤʝʥ ʪʘ ɹʨʘʫʥ ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʬʦʨʤʫʣʫ ʜʣʷ ʦʮʽʥʢʠ ʢʦʝʬʽ-

ʮʽʻʥʪʘ ʥʘʜʽʡʥʦʩʪʽ ʟʘ ʜʚʦʤʘ ʩʪʨʦʛʦ ʧʘʨʘʣʝʣʴʥʠʤʠ ʧʦʣʦʚʠʥʘʤʠ ʪʝʩʪʫ 

ʍ1 ʽ ʍ2: 

 

”
ς”

ρ ”
Ȣ 

 

ʊʫʪ ʽ ʜʘʣʽ ”  ʦʟʥʘʯʘʻ ʚʽʜʧʦʚʽʜʥʫ ʦʮʽʥʢʫ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʜʽʡ-

ʥʦʩʪʽ. ʌʦʨʤʫʣʘ ʉʧʽʨʤʝʥʘ-ɹʨʘʫʥʘ ʚʨʘʭʦʚʫʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʢʦʨʝʣʷʮʽʷ 

ʦʮʽʥʶʻʪʴʩʷ ʜʣʷ ʪʝʩʪʫ, ʫʜʚʽʯʽ ʜʦʚʰʦʛʦ ʚʽʜ ʡʦʛʦ ʧʦʣʦʚʠʥ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʘ ʬʦʨʤʫʣʘ ʈʶʣʦʥʘ-ɻʫʪʪʤʘʥʘ, ʚʞʝ ʜʣʷ ʽʩʪʦʪʥʦ 

Ű-ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʬʦʨʤ, ʤʘʻ ʚʠʛʣʷʜ: 

 

” ρ
ί

ί
Ȣ 

 

ʊʫʪ ʚ ʯʠʩʝʣʴʥʠʢʫ ʜʨʦʙʫ ʩʪʦʾʪʴ ʜʠʩʧʝʨʩʽʷ ʨʽʟʥʠʮʴ ʤʽʞ ʩʧʦʩʪʝʨʝʞʝ-

ʥʠʤʠ ʙʘʣʘʤʠ ʟʘ ʚʽʜʧʦʚʽʜʥʽ ʧʦʣʦʚʠʥʠ ʪʝʩʪʫ, ʫ ʟʥʘʤʝʥʥʠʢʫ ï ʜʠʩʧʝʨ-

ʩʽʷ ʙʘʣʽʚ ʟʘ ʚʝʩʴ ʪʝʩʪ. ɼʣʷ ʩʪʨʦʛʦ ʧʘʨʘʣʝʣʴʥʠʭ ʬʦʨʤ ʬʦʨʤʫʣʠ ʉʧʽ-

ʨʤʝʥʘ-ɹʨʘʫʥʘ ʪʘ ʈʶʣʦʥʘ-ɻʫʪʪʤʘʥʘ ʜʘʶʪʴ ʦʜʥʘʢʦʚʠʡ ʨʝʟʫʣʴʪʘʪ. ʋ 

ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ʬʦʨʤʫʣʘ ʉʧʽʨʤʝʥʘ-ɹʨʘʫʥʘ ʜʘʻ ʜʝʱʦ ʙʽʣʴʰʝ ʟʥʘ-

ʯʝʥʥʷ, ʥʽʞ ʬʦʨʤʫʣʘ ʈʶʣʦʥʘ-ɻʫʪʪʤʘʥʘ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʜʠʩʧʝʨʩʽʾ 

ʯʘʩʪʠʥ ʜʦʨʽʚʥʶʶʪʴ 6 ʽ 8 ʚʽʜʧʦʚʽʜʥʦ, ʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʥʠʤʠ 0,7, ʪʦ 
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ʟʘ ʬʦʨʤʫʣʦʶ ʈʶʣʦʥʘ-ɻʫʪʪʤʘʥʘ ʦʪʨʠʤʘʻʤʦ ʦʮʽʥʢʫ 0,819, ʘ ʟʘ ʬʦʨ-

ʤʫʣʦʶ ʉʧʽʨʤʝʥʘ-ɹʨʘʫʥʘ ï 0,824. ʇʨʠʧʫʱʝʥʥʷ ʧʨʦ ʽʩʪʦʪʥʫ Ű-

ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ ʟʘʟʚʠʯʘʡ ʻ ʙʽʣʴʰ ʧʨʠʡʥʷʪʥʠʤ, ʥʽʞ ʧʨʦ ʩʪʨʦʛʫ ʧʘ-

ʨʘʣʝʣʴʥʽʩʪʴ, ʘʣʝ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʦʨʤʫʣʠ ʉʧʽʨʤʝ-

ʥʘ-ɹʨʘʫʥʘ ʥʝ ʻ ʜʦʩʪʘʪʥʴʦ ʦʙˇʨʫʥʪʦʚʘʥʠʤ. ɼʣʷ ʦʜʥʦʨʽʜʥʠʭ ʬʦʨʤ ʥʝ 

ʽʩʥʫʻ ʩʪʨʦʛʦʾ ʬʦʨʤʫʣʠ ʦʮʽʥʢʠ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʜʽʡʥʦʩʪʽ. ʊʘʢʽ ʬʦʨʤʫ-

ʣʠ ʽʩʥʫʶʪʴ ʣʠʰʝ ʧʨʠ ʜʦʜʘʪʢʦʚʠʭ ʧʨʠʧʫʱʝʥʥʷʭ. ʊʘʢ, ʧʨʠʧʫʩʪʠʚʰʠ, 

ʱʦ ʜʠʩʧʝʨʩʽʾ ʽʩʪʠʥʥʠʭ ʦʮʽʥʦʢ ʽ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ ʻ ʪʘʢʠʤʠ, ʷʢʽ 

ʙ ʦʜʝʨʞʫʚʘʣʠʩʷ ʣʠʰʝ ʚʥʘʩʣʽʜʦʢ ʧʨʦʩʪʦʾ ʟʤʽʥʠ ʜʦʚʞʠʥ ʯʘʩʪʠʥ ʪʝʩ-

ʪʫ, ʜʣʷ ʮʠʭ ʯʘʩʪʠ ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ ʝʬʝʢʪʠʚʥʽ ʜʦʚʞʠʥʠ: 

 

‗
ί ί

ί
ȟ     ‗ ρ ‗Ȣ 

   
ʊʦʜʽ ʩʧʨʘʚʝʜʣʠʚʘ ʬʦʨʤʫʣʘ ɸʥʛʦʬʘ-ʌʝʣʜʪʘ: 

 

”
τί

ί
ί ί

ί

Ȣ 

 

ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʣʷ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʚʽʜʥʦʰʝʥʥʷ ʜʠʩʧʝʨʩʽʡ 

ʩʧʦʩʪʝʨʝʞʝʥʠʭ ʙʘʣʽʚ ʟʘ ʯʘʩʪʠʥʠ ʪʝʩʪʫ (ʙʽʣʴʰʦʾ ʜʦ ʤʝʥʰʦʾ) ʥʝ ʧʝ-

ʨʝʚʠʱʫʻ 1,15, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʩʪʫ ʚ ʦʙʯʠʩʣʝʥʥʽ ʬʦʨʤʫʣʫ ʉʧʽ-

ʨʤʝʥʘ-ɹʨʘʫʥʘ, ʭʦʯʘ ʬʦʨʤʫʣʘ ʈʶʣʦʥʘ-ɻʫʪʪʤʘʥʘ ʻ ʙʽʣʴʰ ʧʨʠʡʥʷʪ-

ʥʦʶ, ʘ ʜʣʷ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʮʝ ʚʽʜʥʦʰʝʥʥʷ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʤʝʞʘʭ ʤʽʞ 

1,15 ʪʘ 1,30, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʦʨʤʫʣʫ ʈʶʣʦʥʘ-ɻʫʪʪʤʘʥʘ. ʗʢʱʦ ʞ 

ʮʝ ʚʽʜʥʦʰʝʥʥʷ ʻ ʙʽʣʴʰʠʤ ʚʽʜ 1,30, ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʦʨʤʫʣʫ 

ɸʥʛʦʬʘ-ʌʝʣʜʪʘ. 

ʄʝʪʦʜʠ ʧʦʜʽʣʫ ʪʝʩʪʫ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ, ʷʢʽ 

ʟʘʚʜʘʥʥʷ ʜʦ ʷʢʦʾ ʯʘʩʪʠʥʠ ʪʝʩʪʫ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʥʫ-

ʪʨʽʰʥʴʦʾ ʫʟʛʦʜʞʝʥʦʩʪʽ, ʧʦʪʨʽʙʥʦ ʢʝʨʫʚʘʪʠʩʷ ʜʚʦʤʘ ʦʩʥʦʚʥʠʤʠ 

ʧʨʠʥʮʠʧʘʤʠ. ʇʦ-ʧʝʨʰʝ, ʩʣʽʜ ʜʦʙʠʚʘʪʠʩʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʘʨʘʣʝʣʴ-

ʥʦʩʪʽ ʯʘʩʪʠʥ. ɿʘʟʚʠʯʘʡ ʪʝʩʪ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʟʘʚʜʘʥʴ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ 

ʧʦʨʷʜʢʫ ʟʨʦʩʪʘʥʥʷ ʾʭ ʪʨʫʜʥʦʩʪʽ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʙʫʚʘʻ ʜʦʩʪʘʪʥʽʤ 

ʧʨʦʩʪʠʡ ʧʦʜʽʣ ʪʝʩʪʫ ʟʘ ʧʨʠʥʮʠʧʦʤ: ʟʘʚʜʘʥʥʷ ʟ ʧʘʨʥʠʤʠ ʥʦʤʝʨʘʤʠ 
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ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʦʜʥʽʻʾ ʯʘʩʪʠʥʠ, ʟʘʚʜʘʥʥʷ ʟ ʥʝʧʘʨʥʠʤʠ ʥʦʤʝʨʘʤʠ ï 

ʜʦ ʽʥʰʦʾ ʯʘʩʪʠʥʠ.  

ɻʘʣʽʢʩʝʥ (Gulliksen, 1950) ʦʧʠʩʫʻ ʥʘʩʪʫʧʥʠʡ ʤʝʪʦʜ ʧʦʜʽʣʫ 

ʪʝʩʪʫ. ɿʘʚʜʘʥʥʷ ʟʦʙʨʘʞʫʶʪʴʩʷ ʪʦʯʢʘʤʠ ʥʘ ʧʣʦʱʠʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʾʭ ʪʨʫʜʥʦʩʪʽ ʪʘ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʟʘʚʜʘʥʥʷʤ ʪʘ ʪʝʩʪʦʤ ʚ 

ʮʽʣʦʤʫ. ɿʘʚʜʘʥʥʷ, ʙʣʠʟʴʢʽ ʤʽʞ ʩʦʙʦʶ ʚʽʟʫʘʣʴʥʦ, ʛʨʫʧʫʶʪʴʩʷ ʫ ʧʘʨʠ 

ʯʠ ʙʽʣʴʰʽ ʢʣʘʩʪʝʨʠ. ɼʘʣʽ ʚʩʝʨʝʜʠʥʽ ʢʦʞʥʦʛʦ ʢʣʘʩʪʝʨʫ ʟʘʚʜʘʥʥʷ 

ʚʠʧʘʜʢʦʚʠʤ ʯʠʥʦʤ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʜʦ ʯʘʩʪʠʥ ʪʝʩʪʫ. ʎʶ ʧʨʦʮʝʜʫʨʫ 

ʟʘ ʧʦʪʨʝʙʠ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʦʢʨʝʤʦ ʜʣʷ ʧʝʚʥʠʭ ʯʘʩʪʠʥ ʮʽʣʴʦʚʦʾ 

ʦʙʣʘʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʘʙʦ ʨʽʟʥʠʭ ʬʦʨʤʘʪʽʚ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ, ʱʦʙ 

ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʧʘʨʘʣʝʣʴʥʽʩʪʴ ʷʢ ʫ ʘʩʧʝʢʪʽ ʢʦʥʪʝʥʪʫ, ʪʘʢ 

ʽ ʫ ʩʪʘʪʠʩʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʷʭ.  

ʇʦ-ʜʨʫʛʝ, ʷʢʱʦ ʫ ʪʝʩʪʽ ʻ ʛʨʫʧʠ ʟʘʚʜʘʥʴ, ʦʙôʻʜʥʘʥʽ ʩʧʽʣʴʥʠʤ 

ʟʤʽʩʪʦʤ, ʢʦʞʥʫ ʛʨʫʧʫ ʩʣʽʜ ʚʩʶ ʚʽʜʥʦʩʠʪʠ ʜʦ ʦʜʥʽʻʾ ʟ ʯʘʩʪʠʥ. ʅʘ-

ʧʨʠʢʣʘʜ, ʷʢʱʦ ʪʝʩʪ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʯʠʪʘʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʽʣʴʢʦʭ 

ʪʝʢʩʪʽʚ, ʧʽʩʣʷ ʷʢʠʭ ʽʜʫʪʴ ʛʨʫʧʠ ʟʘʚʜʘʥʴ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʮʠʭ ʪʝʢʩʪʽʚ, 

ʪʦ ʚʽʜʥʝʩʝʥʥʷ ʟʘʚʜʘʥʴ ʦʜʥʽʻʾ ʛʨʫʧʠ ʜʦ ʨʽʟʥʠʭ ʯʘʩʪʠʥ ʪʝʩʪʫ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʰʪʫʯʥʦʛʦ ʟʘʚʠʱʝʥʥʷ ʢʦʨʝʣʷʮʽʾ, ʷʢʱʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ 

ʨʽʟʥʽ ʛʨʫʧʠ ʟʘʚʜʘʥʴ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʨʽʟʥʠʭ ʯʘʩʪʠʥ ʮʽʣʴʦʚʦʾ ʦʙʣʘʩʪʽ 

ʚʠʤʽʨʶʚʘʥʥʷ. ʗʢʱʦ ʚʩʽ ʟʘʚʜʘʥʥʷ ʛʨʫʧ ʚʽʜʥʝʩʪʠ ʜʦ ʦʜʥʽʻʾ, ʪʽʻʾ ʯʠ 

ʽʥʰʦʾ ʯʘʩʪʠʥʠ ʪʝʩʪʫ, ʮʝ ʤʦʞʝ ʟʙʽʣʴʰʠʪʠ ʜʠʩʧʝʨʩʽʶ ʯʘʩʪʠʥ, ʘʣʝ ʥʝ 

ʢʦʚʘʨʽʘʮʽʶ ʤʽʞ ʯʘʩʪʠʥʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʚʧʣʠʚ ʚʠ-

ʙʽʨʢʠ ʟʤʽʩʪʫ ʷʢ ʜʞʝʨʝʣʦ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ. 

ʇʦʜʽʣ ʪʝʩʪʫ ʙʽʣʴʰʝ ʥʽʞ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ. ʌʦʨʤʫʣʠ 

ʂôʶʜʝʨʘ-ʈʽʯʘʨʜʩʦʥʘ ʪʘ ʘʣʴʬʘ ʂʨʦʥʙʘʭʘ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ 

ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʫʟʛʦʜʞʝʥʦʩʪʽ ʪʝʩʪʫ ʢʨʘʱʝ ʜʽʣʠʪʠ 

ʪʝʩʪ ʙʽʣʴʰʝ ʥʽʞ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ. ʗʢʱʦ ʫ ʪʝʩʪʽ ʥʝʤʘʻ ʟʚôʷʟʘʥʠʭ ʦʜ-

ʥʘʢʦʚʠʤ ʟʤʽʩʪʦʤ ʛʨʫʧ ʟʘʚʜʘʥʴ, ʪʦ ʪʝʩʪ ʙʘʞʘʥʦ ʜʽʣʠʪʠ ʥʘ ʤʘʢʩʠʤʘ-

ʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʯʘʩʪʠʥ ï ʧʦ ʦʜʥʦʤʫ ʟʘʚʜʘʥʥʶ ʫ ʯʘʩʪʠʥʽ.  

ʇʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʯʠʤ ʙʽʣʴʰ ʦʜʥʦʨʽʜʥʦʶ ʻ ʮʽʣʴʦʚʘ 

ʦʙʣʘʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ, ʪʠʤ ʙʽʣʴʰʦʶ ʚʥʫʪʨʽʰʥʴʦʶ ʫʟʛʦʜʞʝʥʽʩʪʶ 

ʧʦʚʠʥʝʥ ʚʦʣʦʜʽʪʠ ʪʝʩʪ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʪʝʩʪʫ, ʷʢʠʡ ʧʝʨʝʚʽʨʷʻ ʣʠʰʝ 

ʫʤʽʥʥʷ ʫʯʥʽʚ ʤʥʦʞʠʪʠ ʯʠʩʣʘ, ʚʥʫʪʨʽʰʥʷ ʫʟʛʦʜʞʝʥʽʩʪʴ ʤʘʻ ʙʫʪʠ 

ʙʽʣʴʰʦʶ, ʥʽʞ ʜʣʷ ʪʝʩʪʫ ʥʘ ʚʩʽ ʘʨʠʬʤʝʪʠʯʥʽ ʦʧʝʨʘʮʽʾ.  

ɼʣʷ ʪʝʩʪʫ ʟ ʜʠʭʦʪʦʤʽʯʥʠʤʠ ʚʽʜʧʦʚʽʜʷʤʠ ʥʘ ʟʘʚʜʘʥʥʷ 

ʂôʶʜʝʨʫ ʪʘ ʈʽʯʘʨʜʩʦʥʫ ʥʘʣʝʞʠʪʴ ʢʽʣʴʢʘ ʬʦʨʤʫʣ ʦʮʽʥʢʠ ʢʦʝʬʽʮʽʻʥ-

ʪʘ ʚʥʫʪʨʽʰʥʴʦʾ ʫʟʛʦʜʞʝʥʦʩʪʽ, ʟ ʷʢʠʭ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫ-

ʻʪʴʩʷ ʪʘʢ ʟʚʘʥʘ ʬʦʨʤʫʣʘ ʂR-20: 
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ʜʝ ʧ ï ʢʽʣʴʢʽʩʪʴ ʟʘʚʜʘʥʴ ʫ ʪʝʩʪʽ, ί ï ʜʠʩʧʝʨʩʽʷ ʦʮʽʥʦʢ ʟʘ ʪʝʩʪ, ὴ ̨ ή 

ï ʯʘʩʪʢʠ ʪʠʭ, ʭʪʦ ʩʧʨʘʚʠʚʩʷ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʥʝ ʧʨʘʚʠʚʩʷ ʟ -̔ʪʠʤ ʟʘ-

ʚʜʘʥʥʷʤ. 

ʄʦʞʥʘ ʤʘʪʝʤʘʪʠʯʥʦ ʜʦʚʝʩʪʠ, ʱʦ ʦʮʽʥʢʘ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʜʽʡ-

ʥʦʩʪʽ, ʦʪʨʠʤʘʥʘ ʟʘ ʬʦʨʤʫʣʦʶ ʂR-20, ʜʦʨʽʚʥʶʻ ʩʝʨʝʜʥʴʦʤʫ ʦʮʽʥʦʢ, 

ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʧʦʜʽʣʽ ʪʝʩʪʫ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ ʫʩʽʤʘ ʤʦʞʣʠʚʠʤʠ ʩʧʦ-

ʩʦʙʘʤʠ. ʆʩʢʽʣʴʢʠ ʧʨʠ ʨʦʟʱʝʧʣʝʥʥʽ ʪʝʩʪʫ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ ʦʙʠʨʘʶʪʴ 

ʪʘʢʠʡ ʧʦʜʽʣ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʚʘʚ ʙʠ ʤʘʢʩʠʤʘʣʴʥʫ ʧʘʨʘʣʝʣʴʥʽʩʪʴ 

ʯʘʩʪʠʥ, ʪʦ ʬʦʨʤʫʣʘ ʂR-20 ʜʘʻ ʜʝʱʦ ʥʠʞʯʠʡ ʨʝʟʫʣʴʪʘʪ, ʥʽʞ ʬʦʨʤʫ-

ʣʠ ʜʣʷ ʧʦʜʽʣʫ ʪʝʩʪʫ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ, ʦʧʠʩʘʥʽ ʚʠʱʝ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʨʽʟʥʠʮʷ ʤʽʞ ʟʥʘʯʝʥʥʷʤʠ, ʟʥʘʡʜʝʥʠʤʠ ʟʘ ʮʠʤʠ ʬʦʨʤʫʣʘʤʠ, ʪʘ ʬʦʨ-

ʤʫʣʦʶ ʂR-20, ʻ ʧʦʢʘʟʥʠʢʦʤ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʪʝʩʪʫ. 

ʌʦʨʤʫʣʘ ʂR-20 ʫ ʥʘʚʝʜʝʥʦʤʫ ʥʘʤʠ ʚʠʛʣʷʜʽ ʥʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ 

ʪʝʩʪʽʚ ʟ ʧʦʣʽʪʦʤʽʯʥʠʤʠ ʚʽʜʧʦʚʽʜʷʤʠ (ʪʦʙʪʦ ʪʘʢʠʤʠ ʚʽʜʧʦʚʽʜʷʤʠ, ʷʢʽ 

ʤʦʞʫʪʴ ʚʚʘʞʘʪʠʩʷ ʯʘʩʪʢʦʚʦ ʧʨʘʚʠʣʴʥʠʤʠ). ɼʣʷ ʮʴʦʛʦ ʚʠʧʘʜʢʫ 

ʽʩʥʫʻ ʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʘ ʬʦʨʤʫʣʘ, ʷʢʫ ʧʨʠʡʥʷʪʦ ʥʘʟʠʚʘʪʠ ʬʦʨʤʫ-

ʣʦʶ ʘʣʴʬʘ ʂʨʦʥʙʘʭʘ: 
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ʜʝ ί ï ʜʠʩʧʝʨʩʽʷ  ʦʮʽʥʦʢ, ʦʪʨʠʤʘʥʠʭ ʟʘ -̔ʪʝ ʟʘʚʜʘʥʥʷ ʪʝʩʪʫ. 

ʉʘʤʝ ʘʣʴʬʘ ʂʨʦʥʙʘʭʘ ʷʢ ʧʦʢʘʟʥʠʢ ʥʘʜʽʡʥʦʩʪʽ ʦʙʯʠʩʣʶʻʪʴʩʷ 

ʪʘ ʧʫʙʣʽʢʫʻʪʴʩʷ ʜʣʷ ʪʝʩʪʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʥʝʟʘʣʝʞʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʚ 

ʋʢʨʘʾʥʽ. 

ʅʘʜʽʡʥʽʩʪʴ ʦʮʽʥʶʚʘʯʘ. ɺ ʜʝʷʢʠʭ ʪʝʩʪʘʭ, ʪʘʢʠʭ ʷʢ ʪʝʩʪʠ ʢʨʝ-

ʘʪʠʚʥʦʩʪʽ ʯʠ ʧʨʦʝʢʪʠʚʥʽ ʦʩʦʙʠʩʪʽʩʥʽ ʪʝʩʪʠ, ʘ ʪʘʢʦʞ ʫ ʪʝʩʪʘʭ ʥʘʚʯʘ-

ʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʟ ʟʘʚʜʘʥʥʷʤʠ ʟ ʨʦʟʛʦʨʥʫʪʦʶ ʚʽʜʧʦʚʽʜʜʶ, ʚʝʣʠʢʫ 

ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʩʫʙôʻʢʪʠʚʽʟʤ ʦʮʽʥʶʚʘʯʘ. ʅʘʜʽʡʥʽʩʪʴ ʦʮʽʥʶʚʘʯʘ ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ, ʦʨʛʘʥʽʟʫʚʘʚʰʠ ʦʮʽʥʶʚʘʥʥʷ ʜʚʦʤʘ ʥʝʟʘʣʝʞʥʠʤʠ ʬʘʭʽʚ-

ʮʷʤʠ. ʄʽʞ ʜʚʦʤʘ ʥʘʙʦʨʘʤʠ ʦʮʽʥʦʢ, ʚʠʩʪʘʚʣʝʥʠʭ ʮʠʤʠ ʬʘʭʽʚʮʷʤʠ 

ʟʘ ʪʝʩʪ, ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʚʠʯʘʡʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ. ɼʞʝʨʝʣʦʤ 
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ʮʽʻʾ ʧʦʭʠʙʢʠ ʦʮʽʥʢʠ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʜʽʡʥʦʩʪʽ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʻ ʚʠ-

ʙʽʨʢʦʚʽʩʪʴ ʦʮʽʥʶʚʘʯʽʚ. 

ɿʘʛʘʣʴʥʠʡ ʦʛʣʷʜ ʦʮʽʥʦʢ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʜʽʡʥʦʩʪʽ. ʈʽʟʥʽ ʤʝ-

ʪʦʜʠ ʦʮʽʥʢʠ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʜʽʡʥʦʩʪʽ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʫ ʚʽʜʧʦ-

ʚʽʜʥʦʩʪʽ ʜʦ ʢʽʣʴʢʦʩʪʽ ʥʝʦʙʭʽʜʥʠʭ ʩʝʘʥʩʽʚ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʬʦʨʤ ʪʝʩʪʫ. 

ʇʦʜʘʤʦ ʮʶ ʢʣʘʩʠʬʽʢʘʮʽʶ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ: 

 
ʊʘʙʣʠʮʷ 5.1. ʂʣʘʩʠʬʽʢʘʮʽʷ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʥʘʜʽʡʥʦʩʪʽ  

ʂʽʣʴʢʽʩʪʴ  

ʪʝʩʪʫʚʘʥʴ 

ʂʽʣʴʢʽʩʪʴ ʬʦʨʤ ʪʝʩʪʫ 

ʆʜʥʘ ɼʚʽ 

ʆʜʥʝ 

1) ʄʝʪʦʜ ʨʦʟʱʝʧʣʝʥʥʷ ʥʘ ʝʢʚʽ-

ʚʘʣʝʥʪʥʽ ʧʦʣʦʚʠʥʠ 

2) ʌʦʨʤʫʣʘ ʂôʶʜʝʨʘ-

ʈʽʯʘʨʜʩʦʥʘ 

4) ʄʝʪʦʜ ʧʘʨʘʣʝʣʴʥʠʭ 

ʬʦʨʤ (ʙʝʟʧʦʩʝʨʝʜʥʽʡ) 

ɼʚʘ 3) ʈʝʪʝʩʪʦʚʠʡ ʤʝʪʦʜ 

5) ʄʝʪʦʜ ʧʘʨʘʣʝʣʴʥʠʭ 

ʬʦʨʤ (ʟ ʯʘʩʦʚʠʤ ʽʥʪʝ-

ʨʚʘʣʦʤ) 

 

ɹʫʜʴ-ʷʢʫ ʦʮʽʥʢʫ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʜʽʡʥʦʩʪʽ ʤʦʞʥʘ ʽʥʪʝʨʧʨʝʪʫʚʘ-

ʪʠ ʫ ʯʘʩʪʢʘʭ ʜʠʩʧʝʨʩʽʾ, ʩʧʨʠʯʠʥʝʥʦʾ ʨʽʟʥʠʤʠ ʜʞʝʨʝʣʘʤʠ. ʊʘʢ, ʚʝ-

ʣʠʯʠʥʘ ʦʮʽʥʢʠ 0,85 ʦʟʥʘʯʘʻ, ʱʦ 85% ʜʠʩʧʝʨʩʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫ-

ʚʘʥʥʷ ʩʧʨʠʯʠʥʝʥʽ ʤʽʥʣʠʚʽʩʪʶ ʚʠʤʽʨʶʚʘʥʦʾ ʷʢʦʩʪʽ ʫ ʮʽʣʴʦʚʽʡ ʧʦʧʫ-

ʣʷʮʽʾ ʦʩʽʙ, ʘ ʨʝʰʪʘ 15% - ʜʠʩʧʝʨʩʽʻʶ ʧʦʭʠʙʦʢ. 

ɿʚôʷʟʦʢ ʨʽʟʥʠʭ ʦʮʽʥʦʢ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʜʽʡʥʦʩʪʽ ʟ ʜʞʝʨʝʣʘʤʠ 

ʧʦʭʠʙʦʢ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 5.2. 

ʇʦʢʘʞʝʤʦ, ʷʢ ʩʧʝʮʽʘʣʴʥʦ ʧʽʜʽʙʨʘʥʠʡ ʧʣʘʥ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ-

ʜʽʡʥʦʩʪʽ ʜʦʧʦʤʘʛʘʻ ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶ-

ʚʘʥʥʷ (ɸʥʘʩʪʘʟʽ, ʋʨʙʽʥʘ). 

ʅʝʭʘʡ 100 ʫʯʥʽʚ ʧʨʦʭʦʜʠʣʠ ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʢʨʝʘʪʠʚʥʽʩʪʴ ʜʚʽʯʽ 

ʟ ʽʥʪʝʨʚʘʣʦʤ ʫ ʜʚʘ ʤʽʩʷʮʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨʘʣʝʣʴʥʠʭ ʬʦʨʤ ʪʝʩʪʫ. 

ʅʝʭʘʡ ʦʮʽʥʢʘ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʜʽʡʥʦʩʪʽ ʟʘ ʤʝʪʦʜʦʤ ʧʘʨʘʣʝʣʴʥʠʭ ʬʦʨʤ 

(ʟ ʯʘʩʦʚʠʤ ʽʥʪʝʨʚʘʣʦʤ) ʩʢʣʘʜʘʣʘ 0,7. ʅʝʭʘʡ ʪʘʢʦʞ ʤʝʪʦʜ ʝʢʚʽʚʘʣʝʥ-

ʪʥʠʭ ʧʦʣʦʚʠʥ ʟʘ ʬʦʨʤʫʣʦʶ ʉʧʽʨʤʝʥʘ-ɹʨʘʫʥʘ ʜʘʚ ʜʣʷ ʦʙʦʭ ʬʦʨʤ 

ʦʮʽʥʢʫ 0,8; ʫ ʦʮʽʥʶʚʘʥʥʽ ʙʫʚ ʟʘʜʽʷʥʠʡ ʜʦʜʘʪʢʦʚʠʡ ʝʢʩʧʝʨʪ, ʷʢʠʡ 

ʦʮʽʥʶʚʘʚ ʚʽʜʽʙʨʘʥʫ ʥʘʚʤʘʥʥʷ ʧʦʣʦʚʠʥʫ ʫʯʥʽʚʩʴʢʠʭ ʨʦʙʽʪ, ʽ ʥʘʜʽʡ-

ʥʽʩʪʴ ʦʮʽʥʶʚʘʯʘ ʩʢʣʘʜʘʣʘ 0,92. ʊʦʜʽ ʚʧʣʠʚ ʯʘʩʦʚʦʛʦ ʽʥʪʝʨʚʘʣʫ ʪʘ 

ʚʠʙʽʨʢʦʚʦʩʪʽ ʟʤʽʩʪʫ ʜʘʶʪʴ 1 ï 0,7 = 0,3. ʊʫʪ 1 ʦʟʥʘʯʘʻ 100% ʜʠʩʧʝ-

ʨʩʽʾ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʚʧʣʠʚ ʣʠʰʝ ʚʠʙʽʨʢʦʚʦʩʪʽ ʟʤʽʩʪʫ ʜʦʨʽʚʥʶʻ 
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1 ï 0,8 = 0,2. ɿʚʽʜʩʠ ʦʪʨʠʤʫʻʤʦ ʱʦ 0,3 ï 0,2 = 0,1 ï ʚʧʣʠʚ ʚʠʙʽʨʢʦ-

ʚʦʩʪʽ ʯʘʩʫ ʤʽʞ ʪʝʩʪʫʚʘʥʥʷʤʠ. ɺʧʣʠʚ ʟʘʤʽʥʠ ʦʮʽʥʶʚʘʯʘ ʜʦʨʽʚʥʶʻ 

1 ï 0,92 = 0,08. 

 
ʊʘʙʣʠʮʷ 5.2. ɿʚôʷʟʦʢ ʤʽʞ ʤʝʪʦʜʘʤʠ ʦʮʽʥʢʠ ʥʘʜʽʡʥʦʩʪʽ  

ʪʘ ʜʞʝʨʝʣʘʤʠ ʧʦʭʠʙʦʢ ʚʠʤʽʨʶʚʘʥʥʷ 

ɺʠʜ ʦʮʽʥʢʠ ʢʦʝʬʽʮʽʻʥʪʘ  

ʥʘʜʽʡʥʦʩʪʽ 
ɼʞʝʨʝʣʘ ʜʠʩʧʝʨʩʽʾ ʧʦʭʠʙʦʢ 

1) ʈʝʪʝʩʪʦʚʠʡ 

2) ʇʘʨʘʣʝʣʴʥʠʭ  ʬʦʨʤ 

 (ʙʝʟʧʦʩʝʨʝʜʥʽʡ) 

3) ʇʘʨʘʣʝʣʴʥʠʭ ʬʦʨʤ 

(ʟ ʯʘʩʦʚʠʤ ʽʥʪʝʨʚʘʣʦʤ) 

4) ɽʢʚʽʚʘʣʝʥʪʥʠʭ ʧʦʣʦʚʠʥ ʪʝʩʪʫ 

5) ʂR-20 ʪʘ ʘʣʴʬʘ ʂʨʦʥʙʘʭʘ 
 

6) ʆʮʽʥʶʚʘʯʘ 

ʏʘʩʦʚʘ ʚʠʙʽʨʢʦʚʽʩʪʴ 

ɺʠʙʽʨʢʦʚʽʩʪʴ ʟʤʽʩʪʫ 

ʏʘʩʦʚʘ ʚʠʙʽʨʢʦʚʽʩʪʴ ʧʣʶʩ ʚʠʙʽʨʢʦ-

ʚʽʩʪʴ ʟʤʽʩʪʫ 

ɺʠʙʽʨʢʦʚʽʩʪʴ ʟʤʽʩʪʫ 

ɺʠʙʽʨʢʦʚʽʩʪʴ ʟʤʽʩʪʫ ʧʣʶʩ ʥʝʦʜʥʦ-

ʨʽʜʥʽʩʪʴ ʟʤʽʩʪʫ 

ɺʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʦʮʽʥʶʚʘʯʘʤʠ 

 

ʊʦʜʽ ʩʫʤʘʨʥʘ ʦʮʽʥʢʘ ʜʠʩʧʝʨʩʽʾ ʧʦʭʠʙʦʢ ʜʦʨʽʚʥʶʻ  

 

πȟς πȟρ πȟπψ πȟσψȢ 
 

ɿʚʽʜʩʠ ʽʩʪʠʥʥʘ ʜʠʩʧʝʨʩʽʷ, ʟʫʤʦʚʣʝʥʘ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʫ ʨʽʚʥʽ 

ʢʨʝʘʪʠʚʥʦʩʪʽ ʫʯʥʽʚ, ʜʦʨʽʚʥʶʻ 1 ï 0,38 = 0,62. 

ɽʣʝʤʝʥʪʠ ʪʝʦʨʽʾ ʛʝʥʝʨʘʣʽʟʘʮʽʾ. ɿʘʛʘʣʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ 

ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ ʻ ʧʨʝʜʤʝʪʦʤ ʨʦʟʛʣʷʜʫ ʩʧʝʮʽʘ-

ʣʴʥʦʾ ʪʝʦʨʽʾ, ʷʢʫ ʚ ʫʢʨʘʾʥʩʴʢʦʤʫ ʧʝʨʝʢʣʘʜʽ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʪʝʦʨʽʻʶ 

ʛʝʥʝʨʘʣʽʟʘʮʽʾ (ʪʦʯʥʽʰʝ, ʪʝʦʨʽʻʶ ʫʟʘʛʘʣʴʥʶʚʘʥʦʩʪʽ ï ʘʥʛʣ. 

Generalizability Theory), ʷʢʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʤʝʪʦʜʘʭ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʨʦʟʜʽʣʫ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ï ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ. ɼʦʩʪʘʪ-

ʥʴʦ ʜʝʪʘʣʴʥʠʡ ʚʩʪʫʧ ʜʦ ʮʽʻʾ ʪʝʦʨʽʾ ʥʘʚʝʜʝʥʦ ʂʨʦʢʝʨ ʪʘ ɸʣʛʽʥʦʶ ʚ 

[6]. ʊʫʪ ʤʠ ʧʦʟʥʘʡʦʤʠʤʦʩʷ ʣʠʰʝ ʟ ʦʩʥʦʚʥʠʤʠ ʽʜʝʷʤʠ ʮʽʻʾ ʪʝʦʨʽʾ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʟʘʟʚʠʯʘʡ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʧʝ-

ʚʥʠʭ ʬʽʢʩʦʚʘʥʠʭ ʫʤʦʚʘʭ. ɸʣʝ ʮʽ ʫʤʦʚʠ ʻ ʧʨʦʷʚʦʤ ʙʽʣʴʰ ʰʠʨʦʢʦʾ 

ʤʥʦʞʠʥʠ ʫʤʦʚ, ʽ ʜʦʩʣʽʜʥʠʢʘ ʤʦʞʝ ʮʽʢʘʚʠʪʠ, ʥʘʩʢʽʣʴʢʠ ʜʦʙʨʝ ʨʝ-
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ʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʫʟʘʛʘʣʴʥʝʥʠʤʠ ʥʘ ʮʶ ʙʽʣʴʰ 

ʰʠʨʦʢʫ ʤʥʦʞʠʥʫ ʫʤʦʚ. ɺ ʪʝʦʨʽʾ ʛʝʥʝʨʘʣʽʟʘʮʽʾ ʥʘʙʦʨʠ ʫʤʦʚ ʚʠʤʽ-

ʨʶʚʘʥʥʷ ʥʘʟʠʚʘʶʪʴ ʬʘʩʝʪʘʤʠ.  ʅʝʭʘʡ, ʥʘʧʨʠʢʣʘʜ, ʜʦʩʣʽʜʥʠʢ ʚʠ-

ʚʯʘʻ ʫʤʽʥʥʷ ʜʽʪʝʡ ʧʠʩʘʪʠ ʪʚʦʨʠ. ʋ ʚʠʙʨʘʥʠʭ ʯʦʪʠʨʴʦʭ ʚʠʧʘʜʢʘʭ 

ʢʦʞʝʥ ʫʯʝʥʴ ʧʠʰʝ ʪʚʦʨʠ ʥʘ ʜʚʽ ʨʽʟʥʽ ʪʝʤʠ, ʽ ʚʩʽ ʪʚʦʨʠ ʧʝʨʝʚʽʨʷʶʪʴ-

ʩʷ ʪʨʴʦʤʘ ʝʢʩʧʝʨʪʘʤʠ. ʊʦʜʽ ʜʠʟʘʡʥ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʻ ʪʨʠ ʬʘʩʝ-

ʪʠ: ʚʠʧʘʜʢʠ, ʪʝʤʠ ʪʚʦʨʽʚ ʪʘ ʝʢʩʧʝʨʪʽʚ. ɯʥʰʠʡ ʧʨʠʢʣʘʜ: ʜʚʘ ʢʦʥʪʨʦ-

ʣʝʨʠ ʦʮʽʥʶʶʪʴ ʧʨʘʢʪʠʯʥʽ ʫʤʽʥʥʷ ʨʦʙʽʪʥʠʢʽʚ ʟʘ ʚʘʞʢʠʭ, ʩʝʨʝʜʥʽʭ ʪʘ 

ʣʝʛʢʠʭ ʫʤʦʚ ʧʨʘʮʽ. ʋ ʮʴʦʤʫ ʧʨʠʢʣʘʜʽ ʻ ʜʚʘ ʬʘʩʝʪʠ: ʢʦʥʪʨʦʣʝʨʽʚ ʪʘ 

ʫʤʦʚ ʧʨʘʮʽ. ɿʘʚʜʘʥʥʷʤ ʜʦʩʣʽʜʥʠʢʘ ʻ ʟôʷʩʫʚʘʪʠ, ʥʘʩʢʽʣʴʢʠ ʨʝʟʫʣʴʪʘ-

ʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʠ ʬʽʢʩʦʚʘʥʠʭ ʝʣʝʤʝʥʪʘʭ ʢʦʞʥʦʛʦ ʟ ʬʘʩʝʪʽʚ ʤʦ-

ʞʫʪʴ ʙʫʪʠ ʫʟʘʛʘʣʴʥʝʥʠʤʠ ʥʘ ʚʩʽ ʤʦʞʣʠʚʽ ʝʣʝʤʝʥʪʠ ʬʘʩʝʪʽʚ. ʎʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʫʟʘʛʘʣʴʥʶʚʘʥʦʩʪʽ ʥʘʟʠʚʘʶʪʴ ɻ-ʜʦʩʣʽʜʞʝʥʥʷʤ (G-

study). ɺʦʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʥʘ ʝʪʘʧʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ʜʦʩʣʽʜʥʠʢ ʤʽʛ ʧʨʘʚʠʣʴʥʦ ʩʧʣʘʥʫʚʘʪʠ (ʨʦʟʨʦʙʠʪʠ ʜʠʟʘʡʥ) ʚʽʜʧʦʚʽʜ-

ʥʦʛʦ ʈ-ʜʦʩʣʽʜʞʝʥʥʷ (D-study, ʚʽʜ ʘʥʛʣ. decision ï ʨʽʰʝʥʥʷ).  

ʋ ʈ-ʜʦʩʣʽʜʞʝʥʥʽ ʬʘʩʝʪ ʤʦʞʝ ʪʨʘʢʪʫʚʘʪʠʩʷ ʷʢ ʬʽʢʩʦʚʘʥʠʡ ʘʙʦ 

ʚʠʧʘʜʢʦʚʠʡ. ʗʢʱʦ ʦʙʠʨʘʻʪʴʩʷ ʬʽʢʩʦʚʘʥʠʡ ʬʘʩʝʪ, ʪʦ ʛʝʥʝʨʘʣʽʟʘʮʽʷ 

ʧʨʦʚʦʜʠʪʴʩʷ ʪʽʣʴʢʠ ʚ ʤʝʞʘʭ ʪʠʭ ʫʤʦʚ, ʷʢʽ ʟôʷʚʣʷʶʪʴʩʷ ʚ ʈ-

ʜʦʩʣʽʜʞʝʥʥʽ. ʗʢʱʦ ʬʘʩʝʪ ʚʠʧʘʜʢʦʚʠʡ, ʪʦ ʫʤʦʚʠ, ʷʢʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ 

ʚ ʈ-ʜʦʩʣʽʜʞʝʥʥʽ, ʚʚʘʞʘʶʪʴʩʷ ʚʠʙʽʨʢʦʶ ʽʟ ʜʝʷʢʦʾ ʙʽʣʴʰʦʾ ʤʥʦʞʠʥʠ 

ʫʤʦʚ. 

ʋ ʢʣʘʩʠʯʥʽʡ ʪʝʦʨʽʾ ʪʝʩʪʫʚʘʥʥʷ ʽʩʪʠʥʥʘ ʦʮʽʥʢʘ ʝʢʟʘʤʝʥʦʚʘʥʦ-

ʛʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʟʫʣʴ-

ʪʘʪʽʚ ʩʪʨʦʛʦ ʧʘʨʘʣʝʣʴʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. ɼʠʩʧʝʨʩʽʷ ʽʩʪʠʥʥʦʾ ʦʮʽʥʢʠ 

ʜʦʨʽʚʥʶʻ ʜʠʩʧʝʨʩʽʾ ʩʝʨʝʜʥʽʭ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʘʨʘʣʝʣʴʥʠʭ ʚʠʤʽʨʶ-

ʚʘʥʴ, ʘ ʥʘʜʽʡʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʜʠʩʧʝʨʩʽʡ ʩʧʦʩʪʝ-

ʨʝʞʝʥʠʭ ʪʘ ʽʩʪʠʥʥʠʭ ʦʮʽʥʦʢ. ɺ ʪʝʦʨʽʾ ʛʝʥʝʨʘʣʽʟʘʮʽʾ ʦʮʽʥʢʘ ʝʢʟʘʤʝ-

ʥʦʚʘʥʦʛʦ ʚ ʛʝʥʝʨʘʣʴʥʽʡ ʩʫʢʫʧʥʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʩʝʨʝʜʥʻ ʟʥʘ-

ʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʧʦ ʚʩʽʡ ʤʥʦʞʠʥʽ ʦʙôʻʢʪʽʚ ʛʝʥʝʨʘʣʽ-

ʟʘʮʽʾ ï ʩʫʢʫʧʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ, ʷʢʘ ʤʦʛʣʘ ʙʠ ʙʫʪʠ 

ʦʪʨʠʤʘʥʘ ʟʘ ʚʩʽʭ ʤʦʞʣʠʚʠʭ ʫʤʦʚ. ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʮʽ ʚʠʤʽ-

ʨʶʚʘʥʥʷ ʥʝ ʚʚʘʞʘʶʪʴʩʷ ʩʪʨʦʛʦ ʧʘʨʘʣʝʣʴʥʠʤʠ. ʆʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ 

ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʛʝʥʝʨʘʣʽʟʘʮʽʾ ʻ ʧʽʜʨʘʭʫʥʦʢ ʚʽʜʥʦʰʝʥʥʷ 

ʜʠʩʧʝʨʩʽʾ ʦʮʽʥʢʠ ʚ ʛʝʥʝʨʘʣʴʥʽʡ ʩʫʢʫʧʥʦʩʪʽ ʜʦ ʜʠʩʧʝʨʩʽʾ ʦʯʽʢʫʚʘʥʦʾ 

ʩʧʦʩʪʝʨʝʞʫʚʘʥʦʾ ʦʮʽʥʢʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʜʣʷ ʧʨʠʢʣʘʜʫ ʥʘʡʙʽʣʴʰ ʧʨʦʩʪʠʡ ʚʠʧʘʜʦʢ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʦʜʥʦʬʘʩʝʪʥʠʭ ʜʠʟʘʡʥʽʚ, ʢʦʣʠ ʻʜʠʥʠʤ ʬʘʩʝʪʦʤ ʻ ʬʘʩʝʪ ʝʢʩ-
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ʧʝʨʪʽʚ-ʦʮʽʥʶʚʘʯʽʚ. ʅʘʚʽʪʴ ʫ ʮʴʦʤʫ ʥʘʡʧʨʦʩʪʽʰʦʤʫ ʚʠʧʘʜʢʫ ʜʣʷ ʈ-

ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʦʙʠʨʘʪʠʩʷ ʨʽʟʥʽ ʜʠʟʘʡʥʠ: 

1. ʂʦʞʝʥ ʦʧʠʪʫʚʘʥʠʡ ʦʮʽʥʶʻʪʴʩʷ ʦʜʥʠʤ ʽ ʪʠʤ ʞʝ ʝʢʩʧʝʨʪʦʤ. 

2. ʂʦʞʝʥ ʦʧʠʪʫʚʘʥʠʡ ʦʮʽʥʶʻʪʴʩʷ ʦʜʥʽʻʶ ʽ ʪʽʻʶ ʞ ʛʨʫʧʦʶ ʝʢ-

ʩʧʝʨʪʽʚ. 

3. ʂʦʞʝʥ ʦʧʠʪʫʚʘʥʠʡ ʦʮʽʥʶʻʪʴʩʷ ʦʜʥʠʤ ʝʢʩʧʝʨʪʦʤ, ʧʨʠʯʦʤʫ 

ʨʽʟʥʽ ʦʧʠʪʫʚʘʥʽ ʦʮʽʥʶʶʪʴʩʷ ʨʽʟʥʠʤʠ ʝʢʩʧʝʨʪʘʤʠ. 

4. ʂʦʞʝʥ ʦʧʠʪʫʚʘʥʠʡ ʦʮʽʥʶʻʪʴʩʷ ʢʽʣʴʢʦʤʘ ʝʢʩʧʝʨʪʘʤʠ, ʧʨʠ-

ʯʦʤʫ ʨʽʟʥʽ ʦʧʠʪʫʚʘʥʽ ʦʮʽʥʶʶʪʴʩʷ ʨʽʟʥʠʤʠ ʛʨʫʧʘʤʠ ʝʢʩʧʝʨʪʽʚ. 

ʋ ʧʝʨʰʠʭ ʜʚʦʭ ʜʠʟʘʡʥʘʭ ʚʩʽ ʦʧʠʪʫʚʘʥʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʦʜʥʘ-

ʢʦʚʠʭ ʫʤʦʚʘʭ ʚʠʤʽʨʶʚʘʥʥʷ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʢʘʞʫʪʴ, ʱʦ ʬʘʩʝʪ 

ʧʝʨʝʪʠʥʘʻʪʴʩʷ ʟ ʦʧʠʪʫʚʘʥʠʤʠ. ɺ ʜʚʦʭ ʦʩʪʘʥʥʽʭ ʜʠʟʘʡʥʘʭ ʦʧʠʪʫʚʘ-

ʥ̔  ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʚʠʤʽʨʶʚʘʥʥʷ, ʽ ʪʦʜʽ ʢʘʞʫʪʴ, ʱʦ 

ʤʥʦʞʠʥʘ ʫʤʦʚ ʚʠʤʽʨʶʚʘʥʥʷ ʻ ʚʢʣʘʜʝʥʦʶ ʫ ʤʥʦʞʠʥʫ ʦʧʠʪʫʚʘʥʠʭ. 

ʆʩʢʽʣʴʢʠ ʢʦʞʥʦʤʫ ʜʠʟʘʡʥʫ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʽʟʥʽ ʜʠʩʧʝʨʩʽʾ ʩʧʦʩʪʝʨʝ-

ʞʝʥʠʭ ʦʮʽʥʦʢ, ʪʦ ʡ ʢʦʝʬʽʮʽʻʥʪʠ ʛʝʥʝʨʘʣʽʟʘʮʽʾ ʜʣʷ ʨʽʟʥʠʭ ʜʠʟʘʡʥʽʚ ʻ 

ʨʽʟʥʠʤʠ. ʈʦʟʛʣʷʥʝʤʦ ʧʝʨʰʠʡ ʜʠʟʘʡʥ. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʜʦʩʣʽʜʥʠʢ 

ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʜʝ ʜʦʚʛʦʪʨʠʚʘʣʠʤ, ʽ ʪʦʤʫ, ʤʦʞʣʠʚʦ, 

ʜʦʚʝʜʝʪʴʩʷ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʯʘʩʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʠʭ ʦʮʽʥʶʚʘ-

ʯʽʚ. ʊʦʤʫ ʜʦʩʣʽʜʥʠʢ ʭʦʯʝ ʟôʷʩʫʚʘʪʠ, ʷʢ ʫ ʨʽʟʥʠʭ ʩʝʘʥʩʘʭ ʪʝʩʪʫʚʘʥʥʷ 

ʟʤʽʥʘ ʦʮʽʥʶʚʘʯʘ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʨʝʟʫʣʴʪʘʪ. ɼʣʷ ʮʴʦʛʦ ʡʦʤʫ ʩʣʽʜ 

ʨʦʟʛʣʷʜʘʪʠ ʚʘʨʽʘʥʪ ɻ-ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʬʘʩʝʪ ʦʮʽʥʶʚʘʯʽʚ ʻ 

ʚʠʧʘʜʢʦʚʦʶ ʤʥʦʞʠʥʦʶ ʟ ʥʝʩʢʽʥʯʝʥʥʦ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʦʩʽʙ. ʊʫʪ 

ʩʫʢʫʧʥʽʩʪʴ ʡʤʦʚʽʨʥʠʭ ʦʮʽʥʶʚʘʯʽʚ ʻ ʛʝʥʝʨʘʣʴʥʦʶ ʩʫʢʫʧʥʽʩʪʶ ʛʝʥʝ-

ʨʘʣʽʟʘʮʽʾ. 

ʈʦʟʛʣʷʥʝʤʦ ʢʣʘʩʠʯʥʫ ʤʦʜʝʣʴ ʪʝʩʪʦʚʦʾ ʦʮʽʥʢʠ: 

 

ὢ Ὕ Ὁ ȟ 

 

ʜʣʷ ʨ-ʛʦ ʦʧʠʪʫʚʘʥʦʛʦ, ʦʮʽʥʶʚʘʥʦʛʦ -̔ʤ ʦʮʽʥʶʚʘʯʝʤ. ɼʣʷ ʨ-ʛʦ ʦʧʠ-

ʪʫʚʘʥʦʛʦ ʚʝʣʠʯʠʥʘ  Ὕ  ʙʫʜʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʮʽʥʶ-

ʚʘʯʘ, ʘ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʫʩʽʭ Ὕ  ʧʦ ʫʩʽʭ ʦʮʽʥʶʚʘʯʘʭ ʻ ʡʦʛʦ ʛʝʥʝʨʘ-

ʣʴʥʦʶ ʦʮʽʥʢʦʶ. ʇʦʟʥʘʯʠʤʦ ʮʶ ʛʝʥʝʨʘʣʴʥʫ ʦʮʽʥʢʫ ʯʝʨʝʟ ‘. ʇʦʟ-

ʥʘʯʠʤʦ ʪʘʢʦʞ ʷʢ ‘ ʤʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥʥʷ ʽʩʪʠʥʥʠʭ ʦʮʽʥʦʢ ʦʧʠ-

ʪʫʚʘʥʠʭ, ʷʢʠʭ ʦʮʽʥʶʚʘʚ ʝʢʩʧʝʨʪ .̔ ʇʦʜʽʙʥʦ ʜʦ ʢʣʘʩʠʯʥʦʾ ʪʝʦʨʽʾ, 

ʤʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥʥʷ ὢ  ʜʦʨʽʚʥʶʻ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʦʯʽʢʫʚʘʥʥʶ 
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Ὕ  ʽʩʪʠʥʥʠʭ ʦʮʽʥʦʢ, ʚʠʩʪʘʚʣʝʥʠʭ ʝʢʩʧʝʨʪʦʤ .̔ ʇʦʟʥʘʯʠʤʦ, ʥʘʨʝʰʪʽ, 

ʩʠʤʚʦʣʦʤ ‘ ʩʝʨʝʜʥʻ ʧʦ ʛʝʥʝʨʘʣʴʥʠʭ ʦʮʽʥʢʘʭ ʦʧʠʪʫʚʘʥʠʭ. 

ʊʦʜʽ ʣʽʥʽʡʥʘ ʤʦʜʝʣʴ ʜʣʷ ὢ  ʤʘʻ ʚʠʛʣʷʜ: 

 

ὢ ‘ ‘ ‘ ‘ ‘ Ὡȟ 
 

ʘʙʦ, ʚ ʪʝʨʤʽʥʘʭ ʚʽʜʭʠʣʝʥʴ, 

 

ὢ ‘ ‘ ‘ ‘ ‘ ὩȢ 
  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʜʭʠʣʝʥʥʷ ʦʮʽʥʢʠ ʢʦʞʥʦʛʦ ʦʧʠʪʫʚʘʥʦʛʦ ʚʽʜ 

ʛʦʣʦʚʥʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʤʘʻ ʪʨʠ ʢʦʤʧʦʥʝʥʪʠ ï ʝʬʝʢʪ ʦʧʠʪʫʚʘʥʦʛʦ 

‘ ‘, ʝʬʝʢʪ ʦʮʽʥʶʚʘʯʘ ‘ ‘, ʪʘ ʟʘʣʠʰʢʦʚʫ ʧʦʭʠʙʢʫ ὩȢ 

ʆʩʪʘʥʥʷ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʥʷ Ὁ  ʪʠʤ, ʱʦ ʤʘʻ 

ʜʦʜʘʪʢʦʚʠʡ ʢʦʤʧʦʥʝʥʪ, ʦʙʫʤʦʚʣʝʥʠʡ ʪʠʤ, ʱʦ ʽʩʪʠʥʥʽ ʦʮʽʥʢʠ, ʧʨʠ-

ʩʚʦʶʚʘʥʽ ʨʽʟʥʠʤʠ ʝʢʩʧʝʨʪʘʤʠ, ʧʦʚʥʽʩʪʶ ʥʝ ʩʢʦʨʝʣʴʦʚʘʥʽ.  

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʜʦʩʣʽʜʥʠʢ ʧʨʦʚʦʜʠʪʴ ɻ-ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʦ-

ʨʠʩʪʦʚʫʶʯʠ 10 ʝʢʟʘʤʝʥʦʚʘʥʠʭ ʪʘ ʪʨʴʦʭ ʝʢʩʧʝʨʪʽʚ, ʢʦʞʝʥ ʟ ʷʢʠʭ 

ʚʠʩʪʘʚʣʷʻ ʩʚʦʶ ʦʮʽʥʢʫ ʢʦʞʥʦʤʫ ʟ ʝʢʟʘʤʝʥʦʚʘʥʠʭ. 

ʅʘʛʘʜʘʻʤʦ, ʱʦ ʫ ʢʣʘʩʠʯʥʽʡ ʪʝʦʨʽʾ ʽʩʪʠʥʥʦʾ ʦʮʽʥʢʠ ʥʘʜʽʡʥʽʩʪʴ 

ʥʘʙʦʨʫ ʦʮʽʥʦʢ ʤʦʞʝ ʚʠʟʥʘʯʘʪʠʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʜʠʩʧʝʨʩʽʾ ʽʩʪʠʥʥʠʭ 

ʦʮʽʥʦʢ ʜʦ ʜʠʩʧʝʨʩʽʾ ʩʧʦʩʪʝʨʝʞʝʥʠʭ ʦʮʽʥʦʢ. ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʜʦ-

ʮʽʣʴʥʦ ʚʠʟʥʘʯʠʪʠ ʟʜʘʪʥʽʩʪʴ ʜʦ ʛʝʥʝʨʘʣʽʟʘʮʽʾ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʜʠʩʧʝʨ-

ʩʽʾ ʛʝʥʝʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʜʦ ʜʠʩʧʝʨʩʽʾ ʩʧʦʩʪʝʨʝʞʝʥʦʾ ʦʮʽʥʢʠ 
ȿ
 ʜʣʷ 

ʝʢʩʧʝʨʪʘ, ʷʢʠʡ ʙʫʜʝ ʧʨʘʮʶʚʘʪʠ ʚ ʈ-ʜʦʩʣʽʜʞʝʥʥʽ, ʽ ʦʩʦʙʘ ʷʢʦʛʦ ʥʘ-

ʧʝʨʝʜ ʥʝ ʚʽʜʦʤʘ. ɿʦʢʨʝʤʘ, ʮʝ ʤʦʞʝ ʙʫʪʠ ʽ ʦʩʦʙʘ, ʷʢʦʾ ʥʝʤʘʻ ʩʝʨʝʜ 

ʪʠʭ ʪʨʴʦʭ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ɻ-ʜʦʩʣʽʜʞʝʥʥʽ.   

ʅʝ ʤʘʶʯʠ ʜʘʥʠʭ ʜʣʷ ʥʘʰʦʛʦ ʛʽʧʦʪʝʪʠʯʥʦʛʦ ʝʢʩʧʝʨʪʘ, ʤʠ ʤʦ-

ʞʝʤʦ ʟʘʤʽʥʠʪʠ ʜʠʩʧʝʨʩʽʶ ʚ ʟʥʘʤʝʥʥʠʢʫ ʾʾ ʦʮʽʥʢʦʶ ï ʩʝʨʝʜʥʽʤ ʟʥʘ-

ʯʝʥʥʷʤ ʜʠʩʧʝʨʩʽʾ ʩʧʦʩʪʝʨʝʞʝʥʠʭ ʦʮʽʥʦʢ ʜʣʷ ʚʩʽʭ ʝʢʩʧʝʨʪʽʚ ʛʝʥʝʨʘ-

ʣʴʥʦʾ ʩʫʢʫʧʥʦʩʪʽ, ʷʢʘ ʜʦʨʽʚʥʶʻ ί ίȢ ɺ ʩʚʦʶ ʯʝʨʛʫ, ʜʣʷ ʧʽʜʨʘʭʫ-

ʥʢʫ ʮʽʻʾ ʚʝʣʠʯʠʥʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʥʽ ʚʽʜ ʪʨʴʦʭ ʝʢʩʧʝʨ-

ʪʽʚ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ɻ-ʜʦʩʣʽʜʞʝʥʥʽ. ʆʩʪʘʪʦʯʥʦ ʦʪʨʠʤʘʻʤʦ ʢʦʝ-

ʬʽʮʽʻʥʪ ʛʝʥʝʨʘʣʽʟʘʮʽʾ 
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”z
ί

ί ί
Ȣ 

 

ɿʽʨʦʯʢʘ ʚ ʧʦʟʥʘʯʝʥʥʽ ʢʦʝʬʽʮʽʻʥʪʘ ʛʝʥʝʨʘʣʽʟʘʮʽʾ ʦʟʥʘʯʘʻ, ʱʦ 

ʮʝʡ ʢʦʝʬʽʮʽʻʥʪ ʛʦʜʠʪʴʩʷ ʜʣʷ ʈ-ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʫʤʦʚʘʤʠ ʚʠʤʽʨʶʚʘʥ-

ʥʷ, ʱʦ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʟ ʤʥʦʞʠʥʦʶ ʦʧʠʪʫʚʘʥʠʭ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʤʠ 

ʚʠʢʦʨʠʩʪʘʣʠ ʜʘʥʽ ʚʽʜ ʪʨʴʦʭ ʝʢʩʧʝʨʪʽʚ ʜʣʷ ʦʮʽʥʢʠ ʜʠʩʧʝʨʩʽʾ ʩʧʦʩʪʝ-

ʨʝʞʝʥʠʭ ʦʮʽʥʦʢ, ʤʘʶʯʠ ʥʘ ʫʚʘʟʽ, ʱʦ ʮʽ ʪʨʠ ʝʢʩʧʝʨʪʠ ʧʨʝʜʩʪʘʚʣʷ-

ʶʪʴ ʪʫ ʞ ʩʘʤʫ ʛʝʥʝʨʘʣʴʥʫ ʩʫʢʫʧʥʽʩʪʴ, ʜʦ ʷʢʦʾ ʥʘʣʝʞʘʪʠʤʝ ʡ ʛʽʧʦʪʝ-

ʪʠʯʥʠʡ ʝʢʩʧʝʨʪ, ʷʢʠʡ ʙʫʜʝ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʈ-ʜʦʩʣʽʜʞʝʥʥʽ. 

ʂʦʝʬʽʮʽʻʥʪ ʛʝʥʝʨʘʣʽʟʘʮʽʾ ʤʦʞʝ ʙʫʪʠ ʦʮʽʥʝʥʠʡ ʤʝʪʦʜʘʤʠ ʜʚʦ-

ʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ANOVA. ʌʘʢʪʦʨʘʤʠ, ʚ ʪʝʨʤʽʥʘʭ 

ANOVA, ʻ ʦʧʠʪʫʚʘʥʽ ʪʘ ʝʢʩʧʝʨʪʠ. ʂʦʞʝʥ ʦʧʠʪʫʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʷʻ 

ʦʜʠʥ ʨʽʚʝʥʴ ʬʘʢʪʦʨʘ ʦʧʠʪʫʚʘʥʠʭ, ʢʦʞʝʥ ʝʢʩʧʝʨʪ ï ʦʜʠʥ ʨʽʚʝʥʴ ʬʘʢ-

ʪʦʨʘ ʝʢʩʧʝʨʪʽʚ.  

 
ʊʘʙʣʠʮʷ 5.3. ʆʮʽʥʢʠ 10 ʦʧʠʪʫʚʘʥʠʭ, ʚʠʩʪʘʚʣʝʥʽ 3 ʝʢʩʧʝʨʪʘʤʠ 

ʆʧʠʪʫʚʘʥʠʡ 
ɽʢʩʧʝʨʪ ʉʝʨʝʜʥʻ 

ὢ  1 2 3 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

2 

8 

4 

4 

8 

8 

6 

4 

3 

1 

3 

5 

2 

3 

5 

5 

4 

3 

2 

2 

2 

7 

2 

6 

5 

7 

5 

3 

2 

3 

2,33 

6,66 

2,66 

4,33 

6,00 

6,66 

5,00 

3,33 

2,33 

2,00 

ʉʝʨʝʜʥʻ 4,8 3,4 4,2 4,13 

 

ʆʙʯʠʩʣʝʥʥʷ ʟʘʟʚʠʯʘʡ ʧʨʦʚʦʜʷʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʽʟʦʚʘ-

ʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʧʘʢʝʪʽʚ, ʭʦʯʘ ʜʦʩʪʘʪʥʴʦ ʡ ʪʘʙʣʠʯ-

ʥʦʛʦ ʧʨʦʮʝʩʦʨʘ. ɼʣʷ ʢʦʥʪʨʦʣʶ ʧʨʘʚʠʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʤʧôʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ ʨʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʟ ʜʘʥʠʤʠ, ʥʝ ʚʜʘʶ-

ʯʠʩʴ ʜʦ ʧʦʷʩʥʝʥʥʷ ʽʜʝʡ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ. ʊʘʙʣʠʮʷ 5.3 ʤʽʩʪʠʪʴ 

ʧʦʯʘʪʢʦʚʽ ʜʘʥʽ ʪʝʩʪʫʚʘʥʥʷ ʦʮʽʥʶʚʘʥʥʷ 10 ʦʩʽʙ ʪʨʴʦʤʘ ʝʢʩʧʝʨʪʘʤʠ, 

ʪʘʙʣʠʮʷ 5.4 ï ʨʦʟʨʘʭʫʥʢʦʚʽ ʬʦʨʤʫʣʠ ʜʚʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʽʡʥʦʛʦ 
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ʘʥʘʣʽʟʫ, ʪʘʙʣʠʮʷ 5.5 ï ʨʝʟʫʣʴʪʘʪʠ ʦʙʯʠʩʣʝʥʴ ʟʘ ʮʠʤʠ ʬʦʨʤʫʣʘʤʠ. ʋ 

ʪʘʙʣʠʮʽ 5.4 ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʨʘʜʠʮʽʡʥʽ ʜʣʷ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽ-

ʟʫ ʧʦʟʥʘʯʝʥʥʷ: 

SV ï ʜʞʝʨʝʣʦ ʜʠʩʧʝʨʩʽʾ; 

SS ï ʩʫʤʠ ʢʚʘʜʨʘʪʽʚ; 

df ï ʢʽʣʴʢʽʩʪʴ ʩʪʝʧʝʥʽʚ ʩʚʦʙʦʜʠ; 

MS ï ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʢʚʘʜʨʘʪʽʚ; 

EMS ï ʦʯʽʢʫʚʘʥʽ ʩʝʨʝʜʥʽ ʢʚʘʜʨʘʪʽʚ. 

 
ʊʘʙʣʠʮʷ 5.4. ʌʦʨʤʫʣʠ ʧʽʜʨʘʭʫʥʢʫ ʜʣʷ ʜʚʦʬʘʢʪʦʨʥʦʛʦ ANOVA 

SV SS df MS EMS 
ʆʧʠʪʫʚʘʥʠʡ 

(ʈ) 
ὲ ὢ ὢ  ὲ ρ 

ὛὛ

ὲ ρ
 ί ὲί 

ɽʢʩʧʝʨʪ (ɯ) ὲ ὢ ὢ  ὲ ρ 
ὛὛ

ὲ ρ
 ί ὲί 

ɿʘʣʠʰʢʦʚʽ 

ʢʦʤʧʦʥʝʥʪʠ 

(R) 

ὢ ὢ

ὛὛ ὛὛ 

ὲ ρ

ὲ ρ 

ὛὛ

ὲ ρ ὲ ρ
 ί 

̅ ̆  ὢ В ȟ    ὢ В ȟ     ὢ ВВ  

 
ʊʘʙʣʠʮʷ 5.5. ʈʝʟʫʣʴʪʘʪʠ ʧʽʜʨʘʭʫʥʢʽʚ ʜʣʷ ANOVA 

SV SS df MS EMS 
ʆʧʠʪʫʚʘʥʠʡ 

(ʈ) 
92,794 9 10,310 ί ὲί 

ɽʢʩʧʝʨʪ (ɯ) 9,866 2 4,933 ί ὲί 

ɿʘʣʠʰʢʦʚʽ 

ʢʦʤʧʦʥʝʥʪʠ 

(R) 

18,780 18 1,043 ί 

 

ʇʨʦʮʝʜʫʨʘ ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʯʝʥʥʷ ”z ʧʦʣʷʛʘʻ ʫ ʧʽʜʨʘʭʫʥʢʫ 

ʚʠʙʽʨʢʦʚʠʭ ʦʮʽʥʦʢ ʢʦʤʧʦʥʝʥʪʽʚ ʜʠʩʧʝʨʩʽʾ ί ʪʘ ί ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʟʚʘʞʝʥʠʭ ʢʦʤʙʽʥʘʮʽʡ ʚʝʣʠʯʠʥ MS ʟ ʪʘʙʣʠʮʽ 5.5: 

 

ί
ὓὛ ὓὛ

ὲ
ȟ    ί ὓὛ ρȟπτσȢ 

  
ɼʣʷ ʥʘʰʦʛʦ ʧʨʠʢʣʘʜʫ ʦʪʨʠʤʘʻʤʦ: 
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ί
ρπȟσρπρȟπτσ

σ
σȟπψωȢ 

 

ʊʦʜʽ, ʦʩʢʽʣʴʢʠ 

 

”z
ί

ί ί
ȟ 

 

ʪʦ, ʧʽʜʩʪʘʚʠʚʰʠ ʟʥʘʯʝʥʥʷ, ʦʪʨʠʤʘʻʤʦ ”z πȟχυȢ 
 

ɸʣʴʪʝʨʥʘʪʠʚʥʘ ʬʦʨʤʫʣʘ ʜʣʷ ʧʽʜʨʘʭʫʥʢʫ ʦʮʽʥʢʠ ʢʦʝʬʽʮʽʻʥʪʘ 

ʛʝʥʝʨʘʣʽʟʘʮʽʾ: 

 

”z
ὓὛ ὓὛ

ὓὛ ὲ ρὓὛ
Ȣ 

 

ʇʽʜʩʪʘʚʠʚʰʠ ʫ ʮʶ ʬʦʨʤʫʣʫ ʚʽʜʧʦʚʽʜʥʽ ʟʥʘʯʝʥʥʷ, ʦʪʨʠʤʘʻʤʦ 

ʪʦʡ ʩʘʤʠʡ ʨʝʟʫʣʴʪʘʪ: 

 

”z
ρπȟσρπρȟπτσ

ρπȟσρπσ ρρȟπτσ
πȟχυȢ 

 

ʆʪʨʠʤʘʥʘ ʚʝʣʠʯʠʥʘ ʢʦʝʬʽʮʽʻʥʪʘ ʛʝʥʝʨʘʣʽʟʘʮʽʾ ʻ ʟʥʘʯʫʱʦʶ. 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʫ ʥʘʰʦʤʫ ʧʨʠʢʣʘʜʽ ʜʦʩʣʽʜʥʠʢ ʧʨʦʚʦʜʠʪʴ ʛʝʥʝʨʘʣʽ-

ʟʘʮʽʶ, ʧʝʨʝʜʙʘʯʘʶʯʠ ʟʘʣʫʯʝʥʥʷ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʜʝʷʢʦʛʦ ʛʽʧʦʪʝʪʠʯ-

ʥʦʛʦ ʝʢʩʧʝʨʪʘ, ʷʢʦʛʦ ʥʝʤʘʻ ʩʝʨʝʜ ʪʨʴʦʭ ʪʠʭ, ʷʢʽ ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ ɻ-

ʜʦʩʣʽʜʞʝʥʥʽ. ʗʢʙʠ ʧʝʨʝʜʙʘʯʘʣʦʩʷ, ʱʦ ʚ ʈ-ʜʦʩʣʽʜʞʝʥʥʽ ʙʨʘʪʠʤʝ 

ʫʯʘʩʪʴ ʦʜʠʥ ʟ ʮʠʭ ʪʨʴʦʭ ʝʢʩʧʝʨʪʽʚ, ʪʦ ʬʦʨʤʫʣʘ ʜʣʷ ʧʽʜʨʘʭʫʥʢʫ ʦʮʽ-

ʥʢʠ ʢʦʝʬʽʮʽʻʥʪʘ ʛʝʥʝʨʘʣʽʟʘʮʽʾ ʤʘʣʘ ʙ ʽʥʰʠʡ ʚʠʛʣʷʜ, ʽ ʤʠ ʦʪʨʠʤʘʣʠ 

ʙ ʜʣʷ ʥʘʰʦʛʦ ʧʨʠʢʣʘʜʫ ʟʥʘʯʝʥʥʷ 0,90.  

ʄʠ ʜʦʚʝʣʠ ʜʦ ʢʽʥʮʷ ʨʦʟʛʣʷʜ ʧʨʦʮʝʜʫʨʠ ʛʝʥʝʨʘʣʽʟʘʮʽʾ ʣʠʰʝ 

ʦʜʥʦʛʦ ʚʠʜʫ ʈ-ʜʦʩʣʽʜʞʝʥʥʷ, ʤʘʶʯʠ ʥʘ ʤʝʪʽ ʧʝʨʝʜʫʩʽʤ ʧʦʢʘʟʘʪʠ 

ʥʝʦʙʭʽʜʥʠʡ ʦʙôʻʤ ʨʦʙʦʪʠ. ʇʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʦʨʽʾ ʛʝʥʝʨʘʣʽ-

ʟʘʮʽʾ ʚʠʤʘʛʘʻ ˇʨʫʥʪʦʚʥʦʛʦ ʚʠʚʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʣʽʪʝʨʘʪʫʨʠ.  
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6Ȣ ˙˒˟˛ˑ˕ ˑ˛˞˘˴ˑ˓˒˚˚ˬ ˏ ˍ˘˴ˑ˚˛˞˟˴ 

ɿʤʽʩʪʦʚʘ ʚʘʣʽʜʥʽʩʪʴ. ʗʢ ʤʠ ʚʞʝ ʟʘʟʥʘʯʘʣʠ, ʧʝʨʝʚʽʨʢʘ ʟʤʽʩ-

ʪʦʚʦʾ ʚʘʣʽʜʥʦʩʪʽ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʻ ʥʝʬʦʨʤʘʣʽʟʦʚʘʥʦʶ ʧʨʦʮʝʜʫ-

ʨʦʶ, ʷʢʘ ʚʠʢʦʥʫʻʪʴʩʷ ʝʢʩʧʝʨʪʘʤʠ ʟ ʮʽʣʴʦʚʦʾ ʦʙʣʘʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ 

ʥʘ ʥʘʡʙʽʣʴʰ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʝʩʪʫ. ʋ ʧʨʦʮʝʩʽ ʟʤʽʩʪʦ-

ʚʦʾ ʚʘʣʽʜʠʟʘʮʽʾ ʤʦʞʫʪʴ ʙʨʘʪʠ ʫʯʘʩʪʴ ʷʢ ʘʚʪʦʨʠ ʪʘʢ ʽ ʩʪʦʨʦʥʥʽ ʦʩʦʙʠ. 

ɿʘʛʘʣʦʤ ʧʨʦʮʝʩ ʚʘʣʽʜʠʟʘʮʽʾ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ ʢʨʦʢʽʚ:  

1. ʂʦʥʢʨʝʪʠʟʘʮʽʷ ʮʽʣʴʦʚʦʾ ʦʙʣʘʩʪʽ. 

2. ɺʽʜʙʽʨ ʢʦʤʧʝʪʝʥʪʥʦʾ ʛʨʫʧʠ ʝʢʩʧʝʨʪʽʚ. 

3. ɿʘʙʝʟʧʝʯʝʥʥʷ ʤʝʪʦʜʠʢʠ ʟôʷʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʘʚʜʘʥʴ 

ʮʽʣʴʦʚʽʡ ʦʙʣʘʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ. 

4. ɿʙʽʨ ʜʘʥʠʭ ʪʘ ʧʽʜʚʝʜʝʥʥʷ ʧʽʜʩʫʤʢʽʚ ʱʦʜʦ ʟʤʽʩʪʦʚʦʾ ʚʘʣʽʜ-

ʥʦʩʪʽ ʟʘʚʜʘʥʴ ʪʘ ʪʝʩʪʫ ʚ ʮʽʣʦʤʫ. 

ʇʝʨʰ ʟʘ ʚʩʝ, ʜʦʩʣʽʜʥʠʢ ʧʦʚʠʥʝʥ ʚʠʟʥʘʯʠʪʠʩʷ, ʯʠ ʧʦʚʠʥʝʥ 

ʧʝʨʝʣʽʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʚʝʜʽʥʢʠ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʮʽʣʴʦʚʦʾ ʧʦʧʫʣʷ-

ʮʽʾ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʷʻ ʚʠʤʽʨʶʚʘʥʫ ʷʢʽʩʪʴ, ʙʫʪʠ ʟʚʘʞʝʥʠʤ, ʯʠ ʮʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʚʠʥʥʽ ʚʚʘʞʘʪʠʩʷ ʨʽʚʥʦʚʘʞʣʠʚʠʤʠ. ʆʩʢʽʣʴʢʠ 

ʟʤʽʩʪʦʚʘ ʚʘʣʽʜʥʽʩʪʴ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʫ ʪʝʩʪʘʭ ʥʘʚʯʘ-

ʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ, ʚʠʟʥʘʯʘʪʠʤʝʤʦ ʜʘʣʽ ʮʝʡ ʧʝʨʝʣʽʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʷʢ ʧʝʨʝʣʽʢ ʥʘʚʯʘʣʴʥʠʭ ʮʽʣʝʡ. ʗʢʱʦ ʙʫʜʝ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʧʨʦ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʚʘʞʫʚʘʪʠ ʮʽʣʽ, ʪʦ ʦʜʥʠʤ ʽʟ ʧʨʠʡʥʷʪʥʠʭ ʤʝʪʦʜʽʚ ʻ 

ʧʨʠʩʚʦʶʚʘʥʥʷ ʾʤ ʙʘʣʽʚ, ʩʢʘʞʽʤʦ, ʟʘ ʧôʷʪʠʙʘʣʴʥʦʶ ʰʢʘʣʦʶ. ɹʘʞʘ-

ʥʦ, ʱʦʙ ʨʘʥʞʫʚʘʥʥʷ ʮʽʣʝʡ ʚʽʜʙʫʚʘʣʦʩʷ ʷʢʦʤʦʛʘ ʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ 

ʝʢʩʧʝʨʪʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʦʨʛʘʥʽʚ ʫʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʠ. 

ʇʦʪʨʽʙʥʦ ʢʦʥʢʨʝʪʠʟʫʚʘʪʠ ʧʽʜʭʽʜ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʚʘʞʣʠʚʦʩʪʽ ʮʽʣʽ: ʮʝ 

ʤʦʞʝ ʙʫʪʠ ʷʢ ʯʘʩ, ʱʦ ʚʽʜʚʦʜʠʪʴʩʷ ʥʘ ʾʾ ʜʦʩʷʛʥʝʥʥʷ, ʪʘʢ ʽ ʾʾ ʨʦʣʴ ʫ 

ʧʨʦʮʝʩʽ ʟʘʩʚʦʻʥʥʷ ʮʽʣʴʦʚʦʾ ʦʙʣʘʩʪʽ.  

ɼʣʷ ʟôʷʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʘʚʜʘʥʴ ʮʽʣʴʦʚʽʡ ʦʙʣʘʩʪʽ ʤʦʞʥʘ 

ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʝʢʩʧʝʨʪʘʤ ʩʧʦʯʘʪʢʫ ʩʘʤʠʤ ʚʽʜʧʦʚʽʩʪʠ ʥʘ ʟʘʚʜʘʥʥʷ, 

ʚʠʩʪʫʧʘʶʯʠ ʫ ʨʦʣʽ ʝʢʟʘʤʝʥʦʚʘʥʠʭ.  ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʦʨʽʚʥʷʪʠ ʢʦ-

ʞʥʝ ʟʘʚʜʘʥʥʷ ʽʟ ʩʧʠʩʢʦʤ ʥʘʚʯʘʣʴʥʠʭ ʮʽʣʝʡ ʽ ʟʘʧʠʩʘʪʠ ʨʝʟʫʣʴʪʘʪ 

ʧʦʨʽʚʥʷʥʥʷ ʫ ʟʘʟʜʘʣʝʛʽʜʴ ʚʠʟʥʘʯʝʥʽʡ ʩʪʘʥʜʘʨʪʥʽʡ ʬʦʨʤʽ. ʇʦʨʽʚʥʷʥ-

ʥʷ ʟ ʢʦʞʥʦʶ ʦʢʨʝʤʦʶ ʮʽʣʣʶ ʤʦʞʝ ʧʨʦʚʦʜʠʪʠʩʷ ʷʢ ʫ ʜʠʭʦʪʦʤʽʯʥʽʡ 

ʬʦʨʤʽ (ʚʽʜʧʦʚʽʜʘʻ-ʥʝ ʚʽʜʧʦʚʽʜʘʻ), ʪʘʢ ʽ ʟʘ ʯʠʩʣʦʚʦʶ ʰʢʘʣʦʶ, ʩʢʘ-
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ʞʽʤʦ, ʧôʷʪʠʙʘʣʴʥʦʶ, ʜʝ 1 ʦʟʥʘʯʘʻ ʧʦʛʘʥʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ, ʘ 5 - ʤʘʢ-

ʩʠʤʘʣʴʥʦ ʜʦʙʨʫ. ʗʢʱʦ ʮʶ ʨʦʙʦʪʫ ʚʠʢʦʥʫʻ ʢʽʣʴʢʘ ʝʢʩʧʝʨʪʽʚ, ʪʦ 

ʦʩʪʘʪʦʯʥʠʡ ʨʝʟʫʣʴʪʘʪ ʦʙʯʠʩʣʶʻʪʴʩʷ ʷʢ ʩʝʨʝʜʥʻ ʘʙʦ ʤʝʜʽʘʥʘ ʦʮʽʥʦʢ 

ʝʢʩʧʝʨʪʽʚ. 

ʂʨʽʤ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʥʘʚʯʘʣʴʥʠʤ ʮʽʣʷʤ, ʧʦʪʨʽʙʥʦ ʟôʷʩʫʚʘʪʠ ʚʽ-

ʜʧʦʚʽʜʥʽʩʪʴ ʟʘʚʜʘʥʴ ʽʥʰʠʤ ʘʩʧʝʢʪʘʤ, ʪʘʢʠʤ ʷʢ ʚʠʜ ʧʽʟʥʘʚʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʨʽʚʝʥʴ ʩʢʣʘʜʥʦʩʪʽ ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʬʦʨʤʘ ʩʪʠʤʫʣʫ 

(ʟʘʚʜʘʥʥʷ), ʩʧʦʩʦʙʠ ʦʜʝʨʞʘʥʥʷ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʦʪʨʽʙʥʦʾ ʚʽʜʧʦ-

ʚʽʜʽ. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ (ʂʨʦʢʝʨ, ɸʣʛʽʥʘ). 

ʅʝʭʘʡ ʜʣʷ ʜʽʪʝʡ ʧʝʚʥʦʛʦ ʚʽʢʫ ʚʠʟʥʘʯʝʥʽ ʪʘʢʽ ʜʚʽ ʥʘʚʯʘʣʴʥʽ ʮʽ-

ʣʽ ʟ ʤʘʪʝʤʘʪʠʢʠ: 

ɸ. ɼʦʜʘʚʘʥʥʷ ʙʫʜʴ-ʷʢʠʭ ʜʚʦʭ ʜʦʜʘʪʥʠʭ ʮʽʣʠʭ ʯʠʩʝʣ, ʩʫʤʘ 

ʷʢʠʭ ʥʝ ʧʝʨʝʚʠʱʫʻ 18. 

ɹ. ɺʽʜʥʽʤʘʥʥʷ ʜʚʦʭ ʮʽʣʠʭ ʯʠʩʝʣ, ʢʦʞʥʝ ʟ ʷʢʠʭ ʤʝʥʰʝ 20, ʽ ʨʽ-

ʟʥʠʮʷ ʷʢʠʭ ʻ ʜʦʜʘʪʥʠʤ ʯʠʩʣʦʤ. 

ʅʝʭʘʡ ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʦʤʽʩʪʠʪʠ ʚ ʪʝʩʪ ʪʘʢʽ 6 ʟʘʚʜʘʥʴ: 

1. 3 + 5 = 

2. 12 ï 10 = 

3. 8 ï 5 = 

4. 25 ï 16 = 

5. 13 + 3 ï 8 = 

6. ʋ ɼʤʠʪʨʘ ʙʫʣʦ 10 ʢʦʧʽʡʦʢ. ɺʽʥ ʟʘʛʫʙʠʚ 2 ʢʦʧʽʡʢʠ. 
ʉʢʽʣʴʢʠ ʢʦʧʽʡʦʢ ʫ ʥʴʦʛʦ ʟʘʣʠʰʠʣʦʩʴ? 

ʘ) 2; ʙ) 8; ʚ) 10; ʛ) 12 

ʊʫʪ ʟʘʚʜʘʥʥʷ 1 ʚʽʜʧʦʚʽʜʘʻ ʮʽʣʽ ɸ, ʟʘʚʜʘʥʥʷ 2 ʽ 3 ï ʮʽʣʽ ɹ, ʟʘ-

ʚʜʘʥʥʷ 4 ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʞʦʜʥʽʡ ʟ ʮʽʣʝʡ. ɿʘʚʜʘʥʥʷ 5 ʚʽʜʧʦʚʽʜʘʻ ʦʙʦʤ 

ʮʽʣʷʤ, ʘʣʝ ʚʠʤʘʛʘʻ ʜʝʱʦ ʚʠʱʦʛʦ ʨʽʚʥʷ ʜʽʡ, ʥʽʞ ʚʠʟʥʘʯʝʥʦ ʮʽʣʷʤʠ, 

ʦʩʢʽʣʴʢʠ ʜʣʷ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ ʧʦʪʨʽʙʥʘ ʢʦʤʙʽʥʘʮʽʷ ʫʤʽʥʴ, ʚʠʟʥʘʯʝ-

ʥʠʭ ʫ ʮʽʣʷʭ. ɿʘʚʜʘʥʥʷ 6 ʚʽʜʧʦʚʽʜʘʻ ʮʽʣʴʦʚʽʡ ʦʙʣʘʩʪʽ, ʘʣʝ ʚʠʤʘʛʘʻ 

ʫʤʽʥʥʷ ʯʠʪʘʪʠ, ʯʦʛʦ, ʚ ʧʨʠʥʮʠʧʽ, ʤʦʞʝ ʡ ʥʝ ʧʝʨʝʜʙʘʯʘʪʠʩʷ. ʂʨʽʤ 

ʪʦʛʦ, ʧʦʪʨʽʙʥʦ ʟôʷʩʫʚʘʪʠ, ʯʠ ʟʘʧʠʩ ʦʧʝʨʘʮʽʡ ʫ ʨʷʜʦʢ ʚʽʜʧʦʚʽʜʘʻ 

ʪʦʤʫ, ʜʦ ʷʢʦʛʦ ʟʚʠʢʣʠ ʜʽʪʠ (ʚʦʥʠ ʤʦʛʣʠ ʥʘ ʫʨʦʢʘʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʚʝʨʪʠʢʘʣʴʥʠʡ ʬʦʨʤʘʪ ʟʘʧʠʩʫ).  

ʉʧʦʩʽʙ ʧʨʝʜôʷʚʣʝʥʥʷ  ʟʘʚʜʘʥʴ ʪʘ ʦʪʨʠʤʘʥʥʷ ʚʽʜʧʦʚʽʜʝʡ (ʫʩʥʦ, 

ʧʠʩʴʤʦʚʦ, ʥʘ ʢʦʤʧôʶʪʝʨʽ), ʚʟʘʛʘʣʽ ʢʘʞʫʯʠ, ʚʧʣʠʚʘʻ ʥʘ ʟʚôʷʟʦʢ ʤʽʞ 

ʟʘʚʜʘʥʥʷʤʠ ʪʘ ʥʘʚʯʘʣʴʥʠʤʠ ʮʽʣʷʤʠ, ʦʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʤʦʚ-

ʥʠʭ ʪʝʩʪʽʚ. 
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ʍʦʯʘ ʧʨʦʙʣʝʤʘ ʟʤʽʩʪʦʚʦʾ ʚʘʣʽʜʠʟʘʮʽʾ ʻ ʰʚʠʜʰʝ ʷʢʽʩʥʦʶ, ʥʽʞ 

ʢʽʣʴʢʽʩʥʦʶ, ʪʠʤ ʥʝ ʤʝʥʰʝ ʧʨʠ ʧʽʜʩʫʤʦʚʫʚʘʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʪʨʠ-

ʤʘʥʠʭ ʜʣʷ ʦʢʨʝʤʠʭ ʟʘʚʜʘʥʴ, ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʝʚʥʽ ʢʽʣʴ-

ʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʊʘʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʟʦʢʨʝʤʘ, ʤʦʞʫʪʴ 

ʙʫʪʠ: 

1) ʚʽʜʩʦʪʦʢ ʟʘʚʜʘʥʴ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʮʽʣʷʤ; 

2) ʚʽʜʩʦʪʦʢ ʟʘʚʜʘʥʴ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʮʽʣʷʤ ʟ ʚʠʩʦʢʦʶ ʚʘʛʦʶ 

ʚʘʞʣʠʚʦʩʪʽ; 

3) ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʚʘʛʘʤʠ ʚʘʞʣʠʚʦʩʪʽ ʮʽʣʝʡ ʽ ʢʽʣʴʢʦʩʪʷʤʠ ʟʘ-

ʚʜʘʥʴ, ʱʦ ʾʤ ʚʽʜʧʦʚʽʜʘʶʪʴ; 

4) ʚʽʜʩʦʪʦʢ ʮʽʣʝʡ, ʷʢʽ ʥʝ ʜʦʩʷʛʘʶʪʴʩʷ ʫ ʞʦʜʥʦʤʫ ʟ ʟʘʚʜʘʥʴ; 

5) ʽʥʰʽ ʧʦʢʘʟʥʠʢʠ, ʪʘʢʽ, ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʧʦʢʘʟʥʠʢ ʢʦʥʛʨʫʝʥʪ-

ʥʦʩʪʽ ʟʘʚʜʘʥʴ ʽ ʮʽʣʝʡ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʍʘʤʙʣʝʪʦʥʦʤ ʽ ʈʦʚʽʥʝʣʣʽ. 

ɿʨʦʟʫʤʽʣʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʦʞʝ ʧʨʠʚʝʩ-

ʪʠ ʜʦ ʨʽʟʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʝʨʰʽ ʜʚʘ ʧʦʢʘʟʥʠʢʠ ʟ ʧʝʨʝʨʘʭʦʚʘʥʠʭ 

ʚʠʤʘʛʘʶʪʴ ʜʦʩʠʪʴ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʚʜʘʥʴ (ʙʣʠʟʴʢʦ 100), ʱʦʙ ʾʭ 

ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʙʫʣʘ ʟʥʘʯʠʤʦʶ. ʊʨʝʪʽʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʘʛʽʚ ʮʽʣʝʡ ʽ 

ʚʘʨʽʘʮʽʾ ʢʽʣʴʢʦʩʪʽ ʟʘʚʜʘʥʴ. ʗʢʱʦ ʮʽʣʽ ʨʽʚʥʦʟʥʘʯʥʽ ʽ ʢʦʞʥʽʡ ʟ ʥʠʭ 

ʚʽʜʧʦʚʽʜʘʻ ʦʜʥʘʢʦʚʘ ʢʽʣʴʢʽʩʪʴ ʟʘʚʜʘʥʴ, ʢʦʨʝʣʷʮʽʷ ʙʫʜʝ ʥʫʣʴʦʚʦʶ. 

ʇʦʢʘʟʥʠʢ ʢʦʥʛʨʫʝʥʪʥʦʩʪʽ, ʟʘʟʥʘʯʝʥʠʡ ʫ ʧôʷʪʦʤʫ ʧʫʥʢʪʽ ʜʦ-

ʧʦʤʘʛʘʻ ʚʠʨʘʟʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʢʨʝʤʦʛʦ ʟʘʚʜʘʥʥʷ ʢʽʣʴʢʦʤ ʮʽʣʷʤ 

ʦʜʥʦʯʘʩʥʦ. ɺ ʽʜʝʘʣʽ ʮʝʡ ʤʝʪʦʜ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʢʦʞʥʝ ʟʘʚʜʘʥʥʷ ʧʦ-

ʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʦʜʥʽʡ ʽ ʪʽʣʴʢʠ ʦʜʥʽʡ ʮʽʣʽ. ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʮʝ ʧʨʠ-

ʧʫʱʝʥʥʷ, ʝʢʩʧʝʨʪʘʤ ʧʨʦʧʦʥʫʶʪʴ ʢʦʞʥʝ ʟʘʚʜʘʥʥʷ ʟʽʩʪʘʚʠʪʠ ʟ ʢʦʞ-

ʥʦʶ ʮʽʣʣʶ ʽ ʧʨʠʩʚʦʾʪʠ ʢʦʞʥʽʡ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 1, ʷʢʱʦ ʟʘʚʜʘʥʥʷ ʚʽʜ-

ʧʦʚʽʜʘʻ ʮʽʣʽ, ï1, ʷʢʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʻ, ʽ 0, ʷʢʱʦ ʥʝ ʤʦʞʥʘ ʟôʷʩʫʚʘʪʠ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʥʘʧʝʚʥʝ. ʊʦʜʽ ʧʦʢʘʟʥʠʢ ʢʦʥʛʨʫʝʥʪʥʦʩʪʽ -̔ʛʦ ʟʘʚʜʘʥʥʷ 

k-ʽʡ ʮʽʣʽ ʤʦʞʝ ʙʫʪʠ ʦʙʯʠʩʣʝʥʠʡ ʷʢ 

 

Ὅ
ὔ

ςὔ ς
‘ ‘ȟ 

 

ʜʝ N ï ʢʽʣʴʢʽʩʪʴ ʮʽʣʝʡ, ‘ - ʩʝʨʝʜʥʷ ʦʮʽʥʢʘ ʝʢʩʧʝʨʪʽʚ ʢʦʥʛʨʫʝʥʪʥʦʩ-

ʪʽ -̔ʛʦ ʟʘʚʜʘʥʥʷ k-ʽʡ ʮʽʣʽ, ‘ - ʩʝʨʝʜʥʷ ʦʮʽʥʢʘ ʝʢʩʧʝʨʪʽʚ -̔ʛʦ ʟʘʚʜʘʥ-

ʥʷ ʧʦ ʚʩʽʭ ʮʽʣʷʭ. ʄʘʢʩʠʤʘʣʴʥʫ ʦʮʽʥʢʫ ʢʦʥʛʨʫʝʥʪʥʦʩʪʽ 1 ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ, ʷʢʱʦ ʟʘʚʜʘʥʥʷ ʙʫʣʦ ʚʽʜʥʝʩʝʥʝ ʜʦ ʦʜʥʽʻʾ ʽ ʪʽʻʾ ʞ ʮʽʣʽ ʫʩʽ-

ʤʘ ʝʢʩʧʝʨʪʘʤʠ. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʮʽʥʶʚʘʥʥʷ ʫʩʽʭ 
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ʟʘʚʜʘʥʴ ʢʦʞʥʝ ʟʘʚʜʘʥʥʷ ʧʦʚʠʥʥʝ ʤʘʪʠ ʚʠʩʦʢʠʡ ʧʦʢʘʟʥʠʢ ʢʦʥʛʨʫʝʥ-

ʪʥʦʩʪʽ ʜʣʷ ʟʘʧʣʘʥʦʚʘʥʦʾ ʮʽʣʽ, ʽ ʥʠʟʴʢʠʡ ʧʦʢʘʟʥʠʢ ï ʜʣʷ ʥʝʟʘʧʣʘʥʦ-

ʚʘʥʠʭ ʮʽʣʝʡ. 

ʏʝʪʚʝʨʪʘ ʟ ʧʝʨʝʣʽʯʝʥʠʭ ʚʠʱʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʢʘʟʫʻ, ʥʘʩʢʽ-

ʣʴʢʠ ʜʦʙʨʝ ʟʘʚʜʘʥʥʷ ʦʭʦʧʣʶʶʪʴ ʮʽʣʴʦʚʫ ʦʙʣʘʩʪʴ. ʎʝʡ ʧʦʢʘʟʥʠʢ ʻ 

ʦʙʝʨʥʝʥʦ ʧʨʦʧʦʨʮʽʡʥʠʤ ʜʦ ʧʝʨʰʦʛʦ.  

ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʥʘʚʯʘʣʴ-

ʥʠʭ ʜʦʩʷʛʥʝʥʴ, ʷʢʱʦ ʚʦʥʦ ʻ ʪʝʩʪʫʚʘʥʥʷʤ ʚʠʩʦʢʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, 

ʙʘʞʘʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʠʡʥʷʪʥʫ ʦʯʝʚʠʜʥʫ ʚʘʣʽʜʥʽʩʪʴ ʪʝʩʪʦʚʠʭ ʟʘ-

ʚʜʘʥʴ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʷʢʱʦ ʚʠʤʽʨʶʶʪʴʩʷ ʧʩʠʭʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʢʠ ʦʩʦʙʠʩʪʦʩʪʽ, ʢʨʘʱʝ, ʷʢʱʦ ʦʧʠʪʫʚʘʥʽ ʥʝ ʟʜʦʛʘʜʫʶʪʴʩʷ, ʱʦ ʩʘ-

ʤʝ ʚʠʤʽʨʶʻʪʴʩʷ, ʙʦ ʦʯʝʚʠʜʥʘ ʚʘʣʽʜʥʽʩʪʴ ʤʦʞʝ ʟʘʰʢʦʜʠʪʠ, ʦʩʢʽʣʴʢʠ 

ʦʧʠʪʫʚʘʥʽ ʤʦʞʫʪʴ ʥʘʤʘʛʘʪʠʩʷ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʧʠʪʘʥʥʷ ʫ ʚʽʜʧʦʚʽʜ-

ʥʦʩʪʽ ʟ ʪʠʤ, ʷʢʠʤʠ ʙʠ ʚʦʥʠ ʭʦʪʽʣʠ ʙʫʪʠ ʯʠ ʟʜʘʚʘʪʠʩʷ ʜʣʷ ʦʪʦʯʫʶ-

ʯʠʭ, ʘ ʥʝ ʷʢʠʤʠ ʚʦʥʠ ʻ ʥʘʩʧʨʘʚʜʽ. 

ʂʨʠʪʝʨʽʘʣʴʥʘ ʚʘʣʽʜʥʽʩʪʴ. ʗʢ ʤʠ ʟʘʟʥʘʯʘʣʠ ʨʘʥʽʰʝ, ʧʦʪʨʽʙʥʦ 

ʨʦʟʨʽʟʥʷʪʠ ʜʚʘ ʚʠʜʠ ʢʨʠʪʝʨʽʘʣʴʥʦʾ ʚʘʣʽʜʥʦʩʪʽ ï ʧʨʦʛʥʦʩʪʠʯʥʫ ʪʘ 

ʢʦʥʢʫʨʝʥʪʥʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʢʦʞʥʦʛʦ ʟ ʮʠʭ ʚʠʜʽʚ ʢʨʠʪʝʨʽʘʣʴʥʦʾ ʚʘ-

ʣʽʜʥʦʩʪʽ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ.  

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʢʨʠʪʝʨʽʘʣʴʥʦʾ ʚʘʣʽʜ-

ʥʦʩʪʽ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʽ ʢʨʦʢʠ: 

1) ʟʥʘʡʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʢʨʠʪʝʨʽʡ ʪʘ ʩʧʦʩʽʙ ʡʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ; 

2) ʩʬʦʨʤʫʚʘʪʠ ʧʨʠʜʘʪʥʫ ʚʠʙʽʨʢʫ ʝʢʟʘʤʝʥʦʚʘʥʠʭ, ʨʝʧʨʝʟʝʥʪʘ-

ʪʠʚʥʫ ʱʦʜʦ ʮʽʣʴʦʚʦʾ ʧʦʧʫʣʷʮʽʾ; 

3) ʧʨʝʜôʷʚʠʪʠ ʪʝʩʪ ʝʢʟʘʤʝʥʦʚʘʥʠʤ ʪʘ ʦʪʨʠʤʘʪʠ ʨʝʟʫʣʴʪʘʪʠ; 

4) ʢʦʣʠ ʜʘʥʽ ʧʦ ʢʨʠʪʝʨʽʶ ʙʫʜʫʪʴ ʜʦʩʪʫʧʥʽ, ʚʠʟʥʘʯʠʪʠ ʤʽʨʫ 

ʚʠʢʦʥʘʥʥʷ ʢʨʠʪʝʨʽʶ ʜʣʷ ʢʦʞʥʦʛʦ ʝʢʟʘʤʝʥʦʚʘʥʦʛʦ; 

5) ʚʠʟʥʘʯʠʪʠ ʢʦʨʝʣʷʮʽʶ ʤʽʞ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʩʪʫʚʘʥʥʷ ʪʘ 

ʢʨʠʪʝʨʽʘʣʴʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ. 

 

ɺʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʜʦʩʣʽʜʞʝʥʥʷʤ ʧʨʦʛʥʦʩʪʠʯʥʦʾ ʪʘ ʢʦʥʢʫʨʝʥʪ-

ʥʦʾ ʚʘʣʽʜʥʦʩʪʽ ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʘ ʯʝʪʚʝʨʪʦʤʫ ʢʨʦʮʽ ʮʽʻʾ ʧʦʩʣʽʜʦʚʥʦʩ-

ʪʽ. 

ʅʘʡʙʽʣʴʰʽ ʧʨʦʙʣʝʤʠ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʢʨʠʪʝʨʽʘʣʴʥʦʾ ʚʘʣʽʜʥʦ-

ʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʥʠʢʘʶʪʴ ʫ ʟʚôʷʟʢʫ ʟ ʽʜʝʥʪʠʬʽʢʘʮʽʻʶ ʢʨʠʪʝʨʽʶ. 

ʊʘʢʦʞ ʜʘʣʽ ʤʠ ʪʦʨʢʥʝʤʦʩʷ ʪʘʢʠʭ ʧʨʦʙʣʝʤ, ʷʢ ʥʝʜʦʩʪʘʪʥʽʡ ʦʙôʻʤ 

ʚʠʙʽʨʢʠ, ʢʦʥʪʘʤʽʥʘʮʽʷ ʢʨʠʪʝʨʽʶ, ʦʙʤʝʞʝʥʥʷ ʜʽʘʧʘʟʦʥʫ, ʥʝʥʘʜʽʡ-
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ʥʽʩʪʴ ʧʨʝʜʠʢʪʦʨʘ ï ʚʠʤʽʨʶʚʘʥʥʷ, ʜʣʷ ʷʢʦʛʦ ʦʮʽʥʶʻʪʴʩʷ ʢʨʠʪʝʨʽʘ-

ʣʴʥʘ ʚʘʣʽʜʥʽʩʪʴ. 

ɿʘ ʊʦʨʥʜʘʡʢʦʤ, ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʤʽʨʠ ʢʨʠʪʝʨʽʶ ʥʘ ʙʝʟʧʦʩʝ-

ʨʝʜʥʽ, ʧʨʦʤʽʞʥʽ ʪʘ ʦʩʪʘʪʦʯʥʽ. ɹʝʟʧʦʩʝʨʝʜʥʽ ʤʽʨʠ ʢʨʠʪʝʨʽʶ ʻ ʣʝʛʢʦ 

ʜʦʩʪʫʧʥʠʤʠ ʽ ʧʨʦʩʪʠʤʠ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʦʮʽʥʢʘ ʟ ʜʝ-

ʷʢʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ, ʝʢʩʧʝʨʪʥʘ ʦʮʽʥʢʘ ʩʧʦʩʪʝʨʽʛʘʯʘ ʟʘ ʨʦʙʦ-

ʪʦʶ ʤʝʜʠʯʥʦʾ ʩʝʩʪʨʠ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʥʝʶ ʽʥôʻʢʮʽʾ, ʯʘʩ, ʥʝʦʙʭʽʜ-

ʥʠʡ ʩʝʢʨʝʪʘʨʶ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʽʜʛʦʪʫʚʘʪʠ ʪʘ ʨʦʟʜʨʫʢʫʚʘʪʠ ʩʪʘʥʜʘʨ-

ʪʥʠʡ ʣʠʩʪ.  ʊʘʢʽ ʢʨʠʪʝʨʽʾ ʯʘʩʪʦ ʙʫʚʘʶʪʴ ʥʝʜʦʩʪʘʪʥʴʦ ʧʦʚʥʠʤʠ. ʆʩ-

ʪʘʪʦʯʥʽ ʞ ʢʨʠʪʝʨʽʾ, ʥʘʚʧʘʢʠ, ʚʦʣʦʜʽʶʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʚʥʦ-

ʪʠ, ʘʣʝ ʤʦʞʫʪʴ ʙʫʪʠ ʩʢʣʘʜʥʠʤʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʦʧʝʨʘʮʽʡʥʦʛʦ ʚʠʟʥʘ-

ʯʝʥʥʷ ʪʘ ʚʠʤʽʨʶʚʘʥʥʷ. ʇʨʠʢʣʘʜʘʤʠ ʦʩʪʘʪʦʯʥʠʭ ʢʨʠʪʝʨʽʾʚ ʻ çʧʝʜʘ-

ʛʦʛʽʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴè, çʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʚʯʠʪʝʣʷè, çʥʝʟʘʣʝ-

ʞʥʽʩʪʴ ʫ ʜʽʷʭè. ʊʦʙʪʦ ʦʩʪʘʪʦʯʥʽ ʢʨʠʪʝʨʽʾ ʬʘʢʪʠʯʥʦ ʻ ʢʦʥʩʪʨʫʢʪʘʤʠ. 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʤʠ ʭʦʯʝʤʦ ʚʘʣʽʜʠʟʫʚʘʪʠ ʪʝʩʪ ʜʣʷ ʧʝʨʝʜʙʘ-

ʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʚ ʢʣʘʩ ʤʘʡʙʫʪʥʽʭ ʚʯʠʪʝʣʽʚ. ʊʦʜʽ ʚʽʜʧʦ-

ʚʽʜʥʠʡ ʢʨʠʪʝʨʽʡ ʧʦʚʠʥʝʥ ʙʠ ʚʠʟʥʘʯʘʪʠʩʷ ʥʘ ʧʦʚʪʦʨʶʚʘʥʠʭ ʩʧʦʩʪʝ-

ʨʝʞʝʥʥʷʭ ʟʘ ʨʦʙʦʪʦʶ ʚʯʠʪʝʣʽʚ ʧʨʦʪʷʛʦʤ ʜʦʩʪʘʪʥʴʦ ʜʦʚʛʦʛʦ (ʩʢʘ-

ʞʽʤʦ, 5 ʨʦʢʽʚ) ʧʝʨʽʦʜʫ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʥʠʤʠ ɺʅɿ. ʗʢ ʙʘʯʠʤʦ, ʧʦ-

ʜʽʙʥʠʡ ʢʨʠʪʝʨʽʡ ʻ ʜʫʞʝ ʩʢʣʘʜʥʠʤ ʟ ʧʨʘʢʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ. ʊʦʜʽ ʤʠ 

ʙʫʣʠ ʙ ʟʤʫʰʝʥʽ ʚʜʘʪʠʩʷ ʜʦ ʧʨʦʤʽʞʥʦʛʦ ʢʨʠʪʝʨʽʶ, ʥʘ ʦʩʥʦʚʽ ʦʮʽʥʢʠ 

ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʥʠʤʠ ʚʠʨʦʙʥʠʯʦʾ ʧʨʘʢʪʠʢʠ. 

ɸ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʢʨʠʪʝʨʽʻʤ ʜʣʷ ʮʴʦʛʦ ʚʠʧʘʜʢʫ ʤʦʛʣʠ ʙʠ ʙʫʪʠ ʦʮʽʥ-

ʢʠ ʟʘ ʧʽʜʛʦʪʦʚʢʫ ʩʪʫʜʝʥʪʘʤʠ ʧʣʘʥʽʚ ʫʨʦʢʽʚ. ɯʟ ʥʘʚʝʜʝʥʦʛʦ ʧʨʠʢʣʘʜʫ 

ʚʠʧʣʠʚʘʻ ʧʦʪʨʝʙʘ ʫ ʢʦʤʧʨʦʤʽʩʥʦʤʫ ʚʠʙʦʨʽ ʢʨʠʪʝʨʽʶ. ɿ ʦʜʥʦʛʦ ʙʦ-

ʢʫ, ʤʠ ʭʦʪʽʣʠ ʙʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʡʙʽʣʴʰ ʥʘʜʽʡʥʠʡ ʪʘ ʽʥʬʦʨʤʘ-

ʪʠʚʥʠʡ ʦʩʪʘʪʦʯʥʠʡ ʢʨʠʪʝʨʽʡ, ʘʣʝ ʟʘ ʙʨʘʢʦʤ ʯʘʩʫ ʪʘ ʽʥʰʠʭ ʨʝʩʫʨʩʽʚ 

(ʣʶʜʩʴʢʠʭ, ʤʘʪʝʨʽʘʣʴʥʠʭ) ʟʤʫʰʝʥʽ ʚʜʦʚʦʣʴʥʷʪʠʩʷ ʙʝʟʧʦʩʝʨʝʜʥʽʤʠ 

ʘʙʦ ʧʨʦʤʽʞʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ. 

ʈʦʟʤʽʨ ʚʠʙʽʨʢʠ ʢʨʠʪʠʯʥʦ ʚʧʣʠʚʘʻ ʥʘ ʪʦʯʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʚʘʣʽʜʥʦʩʪʽ, ʷʢʠʤʠ ʚ ʢʨʠʪʝʨʽʘʣʴʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʘʣʽʜʥʦʩʪʽ ʚʚʘ-

ʞʘʶʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʩʪʫ ʽ ʢʨʠʪʝʨʽʘ-

ʣʴʥʦʶ ʤʽʨʦʶ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʧʨʝʜʠʢʪʦʨ, ʷʢʠʡ ʻ ʜʦʩ-

ʪʘʪʥʴʦ ʚʘʣʽʜʥʠʤ ʜʣʷ ʧʦʧʫʣʷʮʽʾ, ʥʘ ʚʠʙʽʨʮʽ 30-50 ʝʢʟʘʤʝʥʦʚʘʥʠʭ, ʻ 

ʚʘʣʽʜʥʠʤ ʥʘ ʨʽʚʥʽ ʣʠʰʝ 25-30%. ɼʣʷ ʥʝʚʝʣʠʢʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘ-

ʜʽʚ, ʷʢʽ ʭʦʯʫʪʴ ʧʨʦʚʝʩʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʢʨʠʪʝʨʽʘʣʴʥʦʾ ʚʘʣʽʜʥʦʩʪʽ 

ʚʣʘʩʥʠʭ ʪʝʩʪʽʚ, ʘʣʝ ʥʝ ʚʦʣʦʜʽʶʪʴ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʠʤʠ ʚʠʙʽʨʢʘʤʠ 

ʫʯʥʽʚ ʯʠ ʩʪʫʜʝʥʪʽʚ, ʚʠʭʦʜʦʤ ʽʟ ʩʠʪʫʘʮʽʾ ʤʦʞʝ ʙʫʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 
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ʧʨʠʜʘʪʥʦʩʪʽ ʙʣʠʟʴʢʠʭ ʢʨʠʪʝʨʽʾʚ, ʷʢʽ ʚʞʝ ʻ ʫ ʨʦʟʧʦʨʷʜʞʝʥʥʽ ʨʦʟʨʦʙ-

ʥʠʢʽʚ ʪʝʩʪʫ.  

ɽʬʝʢʪ ʢʦʥʪʘʤʽʥʘʮʽʾ ʢʨʠʪʝʨʽʶ ʦʟʥʘʯʘʻ ʩʫʙôʻʢʪʠʚʥʠʡ ʚʧʣʠʚ 

ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʢʨʠʪʝʨʽʶ. ʅʘ-

ʧʨʠʢʣʘʜ, ʚʠʢʣʘʜʘʯʽ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʟʥʘʶʯʠ ʧʨʦ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ 

ʪʝʩʪʽʚ ɿʅʆ ʜʝʷʢʠʭ ʩʪʫʜʝʥʪʽʚ, ʤʦʞʫʪʴ, ʩʚʽʜʦʤʦ ʯʠ ʥʝʩʚʽʜʦʤʦ, ʟʘʚʠ-

ʱʫʚʘʪʠ ʾʤ ʦʮʽʥʢʠ ʧʨʠ ʧʽʜʩʫʤʢʦʚʽʡ ʘʪʝʩʪʘʮʽʾ ʟʘ ʢʫʨʩ, ʷʢʽ ʧʝʨʝʜʙʘʯʘ-

ʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʢʨʠʪʝʨʽʡ. ʎʝ ʧʨʠʟʚʦʜʠʪʠʤʝ ʜʦ ʰʪʫʯʥʦʛʦ 

ʟʙʽʣʴʰʝʥʥʷ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʪʝʩʪʦʤ ʽ ʢʨʠʪʝʨʽʻʤ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʚʠ-

ʢʣʘʜʘʯʽ, ʷʢʽ ʟʥʘʶʪʴ ʧʨʦ  ʥʠʟʴʢʽ ʦʮʽʥʢʠ ʩʪʫʜʝʥʪʽʚ ʟʘ ʪʝʩʪʠ ɿʅʆ, ʤʦ-

ʞʫʪʴ ʜʦʢʣʘʩʪʠ ʜʦʜʘʪʢʦʚʠʭ ʟʫʩʠʣʴ, ʱʦʙ ʥʘʚʯʠʪʠ ʮʠʭ ʩʪʫʜʝʥʪʽʚ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʟʚôʷʟʦʢ ʤʽʞ ʪʝʩʪʦʤ ʪʘ ʢʨʠʪʝʨʽʻʤ ʟʤʝʥʰʠʪʴʩʷ. ɺ 

ʢʦʞʥʦʤʫ ʚʠʧʘʜʢʫ ʝʬʝʢʪ ʢʦʥʪʘʤʽʥʘʮʽʾ ʢʨʠʪʝʨʽʶ ʙʘʞʘʥʦ ʫʩʫʥʫʪʠ ʫ 

ʪʦʡ ʯʠ ʽʥʰʠʡ ʩʧʦʩʽʙ. 

ʆʙʤʝʞʝʥʥʷ ʜʽʘʧʘʟʦʥʫ ʦʟʥʘʯʘʻ ʟʤʝʥʰʝʥʥʷ ʜʠʩʧʝʨʩʽʾ ʨʝʟʫʣʴ-

ʪʘʪʽʚ ʫ ʚʠʙʽʨʢʘʭ. ʇʦʜʽʙʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʜʚʦʭ ʚʠʧʘʜʢʘʭ. ʇʝʨʰʠʡ 

ʚʠʧʘʜʦʢ ʚʠʥʠʢʘʻ ʚ ʩʠʪʫʘʮʽʷʭ, ʢʦʣʠ ʪʝʩʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʽʜ-

ʙʦʨʫ ʱʝ ʜʦ ʪʦʛʦ, ʢʦʣʠ ʡʦʛʦ ʚʘʣʽʜʥʽʩʪʴ ʟôʷʩʦʚʘʥʘ. ʎʝ ʩʫʧʝʨʝʯʠʪʴ 

ʪʝʦʨʽʾ, ʘʣʝ ʥʘ ʧʨʘʢʪʠʮʽ ʚʩʝ ʞ ʚʽʜʙʫʚʘʻʪʴʩʷ. ʗʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʻ 

ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʛʥʦʩʪʠʯʥʦʾ ʚʘʣʽʜʥʦʩʪʽ ʪʝʩʪʫ ɿʅʆ ʟ ʜʠʩʮʠʧʣʽʥʠ, 

ʢʦʣʠ ʢʨʠʪʝʨʽʻʤ ʦʙʠʨʘʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʘ ʥʘ ʧʝʨ-

ʰʦʤʫ ʢʫʨʩʽ (ʩʢʘʞʽʤʦ, ʩʝʨʝʜʥʽʡ ʙʘʣ ʟ ʦʩʥʦʚʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʯʠ ʛʨʫʧʠ 

ʜʠʩʮʠʧʣʽʥ). ʆʩʢʽʣʴʢʠ ʜʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʧʦʪʨʘʧʣʷʶʪʴ ʥʝ ʚʩʽ, ʭʪʦ 

ʧʨʦʭʦʜʠʚ ʪʝʩʪʫʚʘʥʥʷ, ʘ ʟʜʝʙʽʣʴʰʦʛʦ ʦʩʦʙʠ ʟ ʢʨʘʱʠʤʠ ʨʝʟʫʣʴʪʘʪʘ-

ʤʠ, ʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠʨʦʜʥʝ ʟʚʫʞʝʥʥʷ ʚʠʙʽʨʢʠ, ʽ ʚʦʥʘ ʧʝʨʝʩʪʘʻ 

ʙʫʪʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʶ ʱʦʜʦ ʮʽʣʴʦʚʦʾ ʧʦʧʫʣʷʮʽʾ ʚʠʧʫʩʢʥʠʢʽʚ ʰʢʽʣ. 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʜʝʷʢʘ ʩʧʝʮʽʘʣʴʥʽʩʪʴ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ ʥʘʩʪʽʣʴʢʠ ʧʦ-

ʧʫʣʷʨʥʘ, ʱʦ ʥʘ ʥʘʚʯʘʥʥʷ ʟʤʦʛʣʠ ʧʦʪʨʘʧʠʪʠ ʣʠʰʝ ʪʽ ʚʩʪʫʧʥʠʢʠ, ʷʢʽ 

ʦʪʨʠʤʘʣʠ 200 ʙʘʣʽʚ ʟ ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʝʩʪʫ ɿʅʆ. ʊʦʜʽ ʜʠʩʧʝʨʩʽʷ ʪʝʩ-

ʪʦʚʠʭ ʦʮʽʥʦʢ ʫ ʚʠʙʽʨʮʽ ʧʝʨʰʦʢʫʨʩʥʠʢʽʚ ʚʟʘʛʘʣʽ ʜʦʨʽʚʥʶʻ ʥʫʣʶ ʽ, 

ʚʽʜʧʦʚʽʜʥʦ, ʩʧʦʩʪʝʨʽʛʘʪʠʤʝʪʴʩʷ ʥʫʣʴʦʚʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʨʝʟʫʣʴʪʘʪʘ-

ʤʠ ʪʝʩʪʫʚʘʥʥʷ ʽ ʦʮʽʥʢʘʤʠ ʟʘ ʧʝʨʰʠʡ ʢʫʨʩ. ɿʤʝʥʰʝʥʥʷ ʜʠʩʧʝʨʩʽʾ ʧʦ 

ʧʨʝʜʠʢʪʦʨʫ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʪʠʤʝʪʴʩʷ, ʷʢʱʦ ʚʽʜʙʽʨ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʝʷʢʦʾ ʽʥʰʦʾ ʟʤʽʥʥʦʾ, ʥʘʧʨʠʢʣʘʜ, ʩʝʨʝʜʥʴʦʛʦ ʙʘʣʘ ʘʪʝʩ-

ʪʘʪʫ ʚʠʧʫʩʢʥʠʢʘ ʰʢʦʣʠ, ʦʩʢʽʣʴʢʠ ʽʩʥʫʻ ʢʦʨʝʣʷʮʽʷ ʤʽʞ  

ʋ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʦʙʤʝʞʝʥʥʷ ʜʽʘʧʘʟʦʥʫ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʷʢʱʦ 

ʤʽʨʘ ʧʨʝʜʠʢʪʦʨʘ ʯʠ ʢʨʠʪʝʨʽʶ ʻ ʥʘʜʪʦ ʥʠʟʴʢʦʶ, ʘʙʦ ʥʘʚʧʘʢʠ, ʥʘʜʪʦ 

ʚʠʩʦʢʦʶ. 
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ɯʩʥʫʶʪʴ ʤʝʪʦʜʠ ʦʮʽʥʶʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʘʣʽʜʥʦʩʪʽ ʥʘ ʦʩʥʦ-

ʚʽ ʦʙʤʝʞʝʥʠʭ ʱʦʜʦ ʜʘʥʠʭ ʧʨʝʜʠʢʪʦʨʘ ʘʙʦ ʢʨʠʪʝʨʽʶ ʛʨʫʧ. ʆʜʥʘʢ ʮʽ 

ʤʝʪʦʜʠ ʚʠʤʘʛʘʶʪʴ ʧʨʠʧʫʱʝʥʴ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʷʚʠʪʠʩʷ ʥʝʥʘʜʽʡʥʠʤʠ 

ʘʙʦ ʾʭ ʥʝʤʦʞʣʠʚʦ ʧʝʨʝʚʽʨʠʪʠ ʥʘ ʧʨʘʢʪʠʮʽ. ʆʜʥʝ ʟ ʪʘʢʠʭ ʧʨʠʧʫʱʝʥʴ 

ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʣʽʥʽʡʥʘ ʨʝʛʨʝʩʽʷ ʢʨʠʪʝʨʽʶ ʧʦ ʧʨʝʜʠʢʪʦʨʫ ʻ ʦʜ-

ʥʽʻʶ ʽ ʪʽʻʶ ʞ ʜʣʷ ʚʩʽʭ ʟʥʘʯʝʥʴ ʧʨʝʜʠʢʪʦʨʘ, ʪʦʙʪʦ ʜʣʷ ʛʨʫʧʠ ʚʽʜʽʙ-

ʨʘʥʠʭ ʦʩʽʙ ʽ ʜʣʷ ʛʨʫʧʠ ʦʩʽʙ, ʷʢʽ ʥʝ ʧʨʦʡʰʣʠ ʚʽʜʙʦʨʫ. ɯʥʰʝ ʧʨʠʧʫ-

ʱʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʜʠʩʧʝʨʩʽʷ ʫʤʦʚʥʠʭ ʨʦʟʧʦʜʽʣʽʚ ʢʨʠʪʝʨʽʶ 

ʜʣʷ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʧʨʝʜʠʢʪʦʨʘ ʻ ʦʜʥʘʢʦʚʦʶ. ɺ ʫʩʷʢʦʤʫ ʨʘʟʽ, ʱʦʙ 

ʫʥʠʢʥʫʪʠ ʝʬʝʢʪʫ ʦʙʤʝʞʝʥʥʷ ʜʽʘʧʘʟʦʥʫ, ʽ ʥʝ ʧʦʢʣʘʜʘʪʠʩʷ ʥʘ ʚʠʢʦ-

ʥʘʥʥʷ ʥʘʚʝʜʝʥʠʭ ʧʨʠʧʫʱʝʥʴ, ʢʨʘʱʝ ʧʨʦʚʦʜʠʪʠ ʧʨʦʮʝʜʫʨʫ ʚʘʣʽʜʠ-

ʟʘʮʽʾ ʪʝʩʪʫ ʱʝ ʜʦ ʪʦʛʦ, ʢʦʣʠ ʙʫʜʝ ʟʜʽʡʩʥʝʥʦ ʚʽʜʙʽʨ. 

ʅʘʩʘʤʢʽʥʝʮʴ ʟʘʫʚʘʞʠʤʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʘ ʢʦʨʝʣʷ-

ʮʽʷ ʤʽʞ ʧʨʝʜʠʢʪʦʨʦʤ ʽ ʢʨʠʪʝʨʽʻʤ ʧʨʷʤʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʜʽʡʥʦʩʪʽ 

ʦʙʦʭ. ʇʦʥʷʪʪʷ ʥʘʜʽʡʥʦʩʪʽ ʨʦʟʛʣʷʜʘʣʦʩʷ ʥʘʤʠ ʨʘʥʽʰʝ. ʅʘʛʘʜʘʻʤʦ, 

ʱʦ ʥʘʜʽʡʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʦʟʥʘʯʘʻ ʩʪʽʡʢʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʠ ʧʦ-

ʚʪʦʨʥʦʤʫ ʪʝʩʪʫʚʘʥʥʽ, ʘ ʪʘʢʦʞ ʚʥʫʪʨʽʰʥʶ ʫʟʛʦʜʞʝʥʽʩʪʴ (ʢʦʨʝʣʴʦ-

ʚʘʥʽʩʪʴ) ʤʽʞ ʪʝʩʪʦʚʠʤʠ ʟʘʚʜʘʥʥʷʤʠ. ʆʯʝʚʠʜʥʦ, ʩʣʽʜ ʜʦʙʠʚʘʪʠʩʷ 

ʦʜʥʦʯʘʩʥʦ ʚʠʩʦʢʦʾ ʥʘʜʽʡʥʦʩʪʽ ʷʢ ʧʨʝʜʠʢʪʦʨʘ, ʪʘʢ ʽ ʢʨʠʪʝʨʽʶ. ɸʣʝ 

ʩʣʽʜ ʧʘʤôʷʪʘʪʠ, ʱʦ ʚʠʩʦʢʘ ʚʥʫʪʨʽʰʥʷ ʫʟʛʦʜʞʝʥʽʩʪʴ ʪʝʩʪʫ ʥʝ ʚʢʣʘ-

ʜʘʻ ʚ ʢʨʠʪʝʨʽʡ ʜʦʜʘʪʢʦʚʦʾ ʜʠʩʧʝʨʩʽʾ, ʟʤʝʥʰʫʶʯʠ ʪʠʤ ʩʘʤʠʤ ʚʘʣʽʜ-

ʥʽʩʪʴ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʤʽʞ ʚʽʜʧʦʚʽʜʷʤʠ ʥʘ ʜʚʘ ʟʘʚʜʘʥʥʷ ʪʝʩʪʫ 

ʽʩʥʫʻ ʤʘʢʩʠʤʘʣʴʥʘ ʢʦʨʝʣʷʮʽʷ (ʪʦʙʪʦ ʚʩʽ ʝʢʟʘʤʝʥʦʚʘʥʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʥʘ ʢʦʞʥʝ ʟ ʮʠʭ ʟʘʚʜʘʥʴ ʦʜʥʘʢʦʚʦ ʫʩʧʽʰʥʦ ʘʙʦ ʥʝ ʫʩʧʽʰʥʦ, ʪʦ ʦʜʥʝ 

ʟ ʟʘʚʜʘʥʴ ʥʝ ʜʦʜʘʻ ʜʠʩʧʝʨʩʽʾ ʜʦ ʢʨʠʪʝʨʽʶ. ʑʦʧʨʘʚʜʘ, ʦʜʥʝ ʟ ʟʘ-

ʚʜʘʥʴ ʻ ʪʫʪ ʧʨʦʩʪʦ ʣʠʰʥʽʤ, ʡʦʛʦ ʩʣʽʜ ʚʠʜʘʣʠʪʠ ʟ ʪʝʩʪʫ ʘʙʦ ʟʘʤʽʥʠ-

ʪʠ ʽʥʰʠʤ ʚʞʝ ʥʘ ʝʪʘʧʽ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʴʦʚʦʾ ʘʧʨʦʙʘʮʽʾ ʪʝʩ-

ʪʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʢʨʠʪʝʨʽʘʣʴʥʦʾ ʚʘʣʽʜʥʦʩʪʽ, ʥʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʟʤʽʩʪʦʚʦʾ ʚʘʣʽʜʥʦʩʪʽ, ʤʘʶʪʴ ʯʠʩʣʦʚʝ ʚʠʨʘʞʝʥʥʷ. ʇʝʨʝʜʫʩʽʤ, ʮʝ 

ʢʦʝʬʽʮʽʻʥʪ ʚʘʣʽʜʥʦʩʪʽ, ʷʢʠʡ ʫ ʚʠʧʘʜʢʫ ʚʠʤʽʨʶʚʘʥʥʷ ʧʨʝʜʠʢʪʦʨʘ ʪʘ 

ʢʨʠʪʝʨʽʶ ʟʘ ʥʝʧʝʨʝʨʚʥʠʤʠ ʤʝʪʨʠʯʥʠʤʠ ʰʢʘʣʘʤʠ, ʤʘʻ ʚʠʛʣʷʜ ʢʦʝ-

ʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ, ʟʘ ʧʦʨʷʜʢʦʚʠʤʠ ʰʢʘʣʘʤʠ ï ʢʦʝʬʽʮʽʻʥʪʘ 

ʢʦʨʝʣʷʮʽʾ ʉʧʽʨʤʝʥʘ ʘʙʦ çʪʘʫè ʂʝʥʜʘʣʘ. ʗʢʱʦ ʢʨʠʪʝʨʽʡ ʚʠʤʽʨʶʚʘʚ-

ʩʷ ʟʘ ʜʠʭʦʪʦʤʽʯʥʦʶ ʰʢʘʣʦʶ (ʥʘʧʨʠʢʣʘʜ, çʦʪʨʠʤʘʚ ʜʠʧʣʦʤ ʧʨʦ 

ʚʠʱʫ ʦʩʚʽʪʫ ï ʥʝ ʦʪʨʠʤʘʚè), ʘ ʧʨʝʜʠʢʪʦʨ ï ʟʘ ʥʝʧʝʨʝʨʚʥʦʶ, ʪʦ ʩʚʽ-

ʜʯʝʥʥʷʤ ʢʨʠʪʝʨʽʘʣʴʥʦʾ ʚʘʣʽʜʥʦʩʪʽ ʪʝʩʪʫ ʤʦʞʝ ʙʫʪʠ ʩʪʘʪʠʩʪʠʯʥʦ 

ʟʥʘʯʫʱʘ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʩʝʨʝʜʥʽʤʠ ʦʮʽʥʢʘʤʠ ʧʨʝʜʠʢʪʦʨʘ, ʦʙʯʠʩ-
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ʣʝʥʠʤʠ ʜʣʷ ʜʚʦʭ ʧʽʜʛʨʫʧ ʝʢʟʘʤʝʥʦʚʘʥʠʭ, ʫʪʚʦʨʝʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʟʥʘʯʝʥʴ ʢʨʠʪʝʨʽʘʣʴʥʦʾ ʦʮʽʥʢʠ. ʅʘʨʝʰʪʽ, ʢʦʣʠ ʦʙʠʜʚʽ ʟʤʽʥʥʽ ï ʽ ʧʨʝ-

ʜʠʢʪʦʨ ʽ ʢʨʠʪʝʨʽʡ ï ʚʠʤʽʨʷʥʽ ʟʘ ʜʠʭʦʪʦʤʽʯʥʠʤʠ ʰʢʘʣʘʤʠ (ʘʙʦ ʻ 

ʩʝʥʩ ʧʨʠʚʝʩʪʠ ʾʭ ʜʦ ʪʘʢʦʛʦ ʚʠʛʣʷʜʫ), ʢʦʝʬʽʮʽʻʥʪ ʚʘʣʽʜʥʦʩʪʽ ʤʦʞʝ 

ʤʘʪʠ ʚʠʛʣʷʜ •-ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ. 

ɼʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʜʘʻ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʜʝʪʝʨʤʽʥʘ-

ʮʽʾ (ʢʚʘʜʨʘʪʘ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ). ʗʢ ʥʘʤ ʚʞʝ ʚʽʜʦʤʦ, ʮʝ ʯʠʩʣʦ 

ʚʢʘʟʫʻ ʥʘ ʪʫ ʯʘʩʪʠʥʫ ʜʠʩʧʝʨʩʽʾ ʟʘʣʝʞʥʦʾ ʟʤʽʥʥʦʾ, ʷʢʘ ʧʨʠʚʥʝʩʝʥʘ 

ʤʽʥʣʠʚʽʩʪʶ ʥʝʟʘʣʝʞʥʦʾ ʟʤʽʥʥʦʾ. ʗʢʱʦ, ʥʘʧʨʠʢʣʘʜ, ʢʦʨʝʣʷʮʽʷ ʤʽʞ 

ʪʝʩʪʦʚʦʶ ʦʮʽʥʢʦʶ ʽ ʜʝʷʢʦʶ ʤʽʨʦʶ ʨʝʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʦʩʽʙ ʜʦʨʽʚ-

ʥʶʻ 0,6, ʪʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʜʝʪʝʨʤʽʥʘʮʽʾ 0,36 ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ 

36% ʜʠʩʧʝʨʩʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʨʝʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʦʚôʷʟʘʥʦ ʟ ʜʠʩʧʝʨ-

ʩʽʶ ʧʨʝʜʠʢʪʦʨʘ.  

ʋ ʛʣʘʚʽ 2 ʤʠ ʥʘʚʯʠʣʠʩʷ ʧʝʨʝʜʙʘʯʘʪʠ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ʟʘ 

ʟʥʘʯʝʥʥʷʤʠ ʧʨʝʜʠʢʪʦʨʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʙʽʨʢʦʚʦʛʦ ʨʽʚʥʷʥʥʷ ʧʨʷ-

ʤʦʾ ʨʝʛʨʝʩʽʾ: 

  

ώ ὣ ”
ί

ί
ὼ ὢȢ 

 

 

ʅʝʭʘʡ ώᴂ - ʧʨʦʛʥʦʟʦʚʘʥʘ ʦʮʽʥʢʘ ʢʨʠʪʝʨʽʶ ʫ ʝʢʟʘʤʝʥʦʚʘʥʦʛʦ, 
ʢʦʪʨʠʡ ʤʘʻ ʧʦ ʧʨʝʜʠʢʪʦʨʫ ʦʮʽʥʢʫ ʭ. ʊʦʜʽ ʟ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ ʨʝʛʨʝʩʽʾ 

ʟʥʘʭʦʜʠʤʦ ʾʾ ʟʥʘʯʝʥʥʷ: 

 

ώ ”
ί

ί
ὼ ὢ ὣȢ 

 

ʉʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ, ʷʢ ʚʽʜʦʤʦ, ʜʣʷ ʟʥʘʯʝʥʴ 

ʢʨʠʪʝʨʽʶ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

ί ί ρ ” Ȣ 

 

ɿʥʘʯʝʥʥʷ ʩʪʘʥʜʘʨʪʥʦʾ ʧʦʭʠʙʢʠ ʜʦʧʦʤʘʛʘʻ ʟʥʘʡʪʠ ʽʥʪʝʨʚʘʣʴʥʫ 

ʦʮʽʥʢʫ ʽʩʪʠʥʥʦʛʦ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ (ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ). ɿʦʢʨʝʤʘ, 

ʤʘʶʯʠ ʥʘ ʫʚʘʟʽ, ʱʦ ʧʦʭʠʙʢʠ ʧʨʦʛʥʦʟʫ ʢʨʠʪʝʨʽʶ ʚ ʧʦʧʫʣʷʮʽʾ ʨʦʟʧʦ-

ʜʽʣʝʥʦ ʟʘ ʥʦʨʤʘʣʴʥʠʤ ʟʘʢʦʥʦʤ, ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʟ 68% ʫʧʝʚʥʝʥʦʩʪʽ, 
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ʱʦ ʽʩʪʠʥʥʘ ʦʮʽʥʢʘ ʝʢʟʘʤʝʥʦʚʘʥʦʛʦ ʟʘ ʢʨʠʪʝʨʽʻʤ ʧʦʪʨʘʧʠʪʴ ʫ ʽʥʪʝʨ-

ʚʘʣ ώᴂ ρί , ʽ ʟ 95% ʫʧʝʚʥʝʥʦʩʪʽ ï ʱʦ ʚʦʥʘ ʧʦʪʨʘʧʠʪʴ ʚ ʽʥʪʝʨʚʘʣ 

ώ ςί Ȣ  

ʂʦʥʩʪʨʫʢʪʥʘ ʚʘʣʽʜʥʽʩʪʴ. ʇʩʠʭʦʣʦʛʽʯʥʠʡ ʢʦʥʩʪʨʫʢʪ ʙʫʚ ʚʠ-

ʟʥʘʯʝʥʠʡ ʥʘʤʠ ʨʘʥʽʰʝ ʷʢ ʪʝʦʨʝʪʠʯʥʝ ʧʦʥʷʪʪʷ, ʷʢʝ ʻ ʣʘʪʝʥʪʥʦʶ 

(ʧʨʠʭʦʚʘʥʦʶ ʚʽʜ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ) ʚʝʣʠʯʠʥʦʶ. 

ʇʨʠʢʣʘʜʘʤʠ ʢʦʥʩʪʨʫʢʪʽʚ ʻ çʽʥʪʝʣʝʢʪè, çʢʨʝʘʪʠʚʥʽʩʪʴè, çʽʥʪʨʦʚʝʨʪ-

ʝʢʩʪʨʘʚʝʨʪè. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʢʦʥʩʪʨʫʢʪ ʙʫʚ ʢʦʨʠʩʥʠʤ, ʧʦʪʨʽʙʥʦ ʚʠ-

ʟʥʘʯʠʪʠ ʡʦʛʦ ʥʘ ʜʚʦʭ ʨʽʚʥʷʭ ï ʦʧʝʨʘʮʽʡʥʦʤʫ ʪʘ ʩʝʤʘʥʪʠʯʥʦʤʫ. 

ʆʧʝʨʘʮʽʡʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʩʪʨʫʢʪʫ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʧʨʦʮʝ-

ʜʫʨ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʚʽʥ ʤʦʞʝ  ʙʫʪʠ ʚʠʤʽʨʷʥʠʤ. ɸʣʝ, ʦʙʤʝʞʫʁ-

ʯʠʩʴ ʣʠʰʝ ʦʧʝʨʘʮʽʡʥʠʤ ʚʠʟʥʘʯʝʥʥʷʤ, ʤʠ ʩʪʚʦʨʶʻʤʦ ʢʦʥʩʪʨʫʢʪ ʷʢ 

çʨʽʯ ʫ ʩʦʙʽè. ʅʝʦʙʭʽʜʥʦ ʧʦʩʪʫʣʶʚʘʪʠ ʟʚôʷʟʢʠ ʤʽʞ ʮʠʤ ʢʦʥʩʪʨʫʢʪʦʤ 

ʪʘ ʽʥʰʠʤʠ ʢʦʥʩʪʨʫʢʪʘʤʠ ʫ ʤʝʞʘʭ ʜʘʥʦʾ ʪʝʦʨʽʾ, ʘ ʪʘʢʦʞ ʤʽʞ ʢʦʥʩ-

ʪʨʫʢʪʦʤ ʪʘ ʧʝʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ. ʋ ʮʴʦʤʫ ʡ ʧʦʣʷ-

ʛʘʻ ʩʫʪʴ ʩʝʤʘʥʪʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʩʪʨʫʢʪʫ.  

ʇʨʦʮʝʩ ʢʦʥʩʪʨʫʢʪʥʦʾ ʚʘʣʽʜʠʟʘʮʽʾ ʚʠʤʽʨʶʚʘʥʥʷ ʤʦʞʥʘ ʦʧʠʩʘ-

ʪʠ ʷʢ ʥʘʩʪʫʧʥʽ ʢʨʦʢʠ: 

1) ʬʦʨʤʫʣʶʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʛʽʧʦʪʝʟ ʧʨʦ ʪʝ, 

ʷʢ ʚʽʜʤʽʥʥʽʩʪʴ ʦʧʠʪʫʚʘʥʠʭ ʚʽʜʥʦʩʥʦ ʚʠʤʽʨʶʚʘʥʦʛʦ ʢʦʥʩʪʨʫʢʪʫ 

ʧʦʚôʷʟʘʥʘ ʟ ʾʭ ʚʽʜʤʽʥʥʽʩʪʶ ʚʽʜʥʦʩʥʦ ʽʥʰʠʭ ʢʦʥʩʪʨʫʢʪʽʚ ʪʘ ʟʤʽʥʥʠʭ 

ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ; 

2) ʨʦʟʨʦʙʢʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʦʧʝʨʘʮʽʡʥʦ-

ʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʩʪʨʫʢʪʫ; 

3) ʟʙʽʨ ʝʤʧʽʨʠʯʥʠʭ ʜʘʥʠʭ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʫʩʽʭ 

ʛʽʧʦʪʝʪʠʯʥʠʭ ʟʚôʷʟʢʽʚ; 

4) ʚʠʟʥʘʯʝʥʥʷ ʫʟʛʦʜʞʝʥʦʩʪʽ ʝʤʧʽʨʠʯʥʠʭ ʜʘʥʠʭ ʟ ʪʝʦʨʝʪʠʯʥʠ-

ʤʠ. 

ʗʢʱʦ ʝʤʧʽʨʠʯʥʽ ʜʘʥʽ ʧʨʦ ʟʚôʷʟʢʠ ʜʘʥʦʛʦ ʢʦʥʩʪʨʫʢʪʫ ʟ ʽʥʰʠ-

ʤʠ ʢʦʥʩʪʨʫʢʪʘʤʠ ʪʘ ʟʤʽʥʥʠʤʠ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʧʦʩ-

ʪʫʣʴʦʚʘʥʽ ʥʘ ʧʝʨʰʦʤʫ ʢʨʦʮʽ ʪʝʦʨʝʪʠʯʥʽ ʟʚôʷʟʢʠ, ʪʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʚʠʩʦʢʫ ʢʦʥʩʪʨʫʢʪʥʫ ʚʘʣʽʜʥʽʩʪʴ ʜʘʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ. 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʮʴʦʛʦ ʚʠʩʥʦʚʢʫ ʚʩʝ ʞ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚʚʘʞʘʣʦʩʷ ʚʟʘʛʘʣʽ ʚʘʣʽʜʥʠʤ.  

ʗʢʱʦ ʞ ʝʤʧʽʨʠʯʥʽ ʜʘʥʽ ʥʝ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʛʽʧʦʪʝʪʠʯʥʠʤʠ, ʮʝ 

ʤʦʞʝ ʦʟʥʘʯʘʪʠ ʱʦ: 
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1) ʘʙʦ ʢʦʥʩʪʨʫʢʪ ʚʠʟʥʘʯʝʥʦ ʥʝʧʨʘʚʠʣʴʥʦ ʥʘ ʪʝʦʨʝʪʠʯʥʦʤʫ 

ʨʽʚʥʽ, ʪʦʙʪʦ ʪʝʦʨʽʷ ʻ ʥʝʧʨʘʚʠʣʴʥʦʶ; 

2) ʘʙʦ ʪʝʦʨʽʷ ʻ ʧʨʘʚʠʣʴʥʦʶ, ʘʣʝ ʜʦʩʣʽʜʞʫʚʘʥʝ ʚʠʤʽʨʶʚʘʥʥʷ 

ʥʝ ̒ ʚʘʣʽʜʥʠʤ, ʽʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʪʝʩʪ ʻ ʧʦʛʘʥʠʤ; 

3) ʘʙʦ ʽ ʧʝʨʰʝ ʽ ʜʨʫʛʝ ʦʜʥʦʯʘʩʥʦ.    

ʆʮʽʥʢʘ ʢʦʥʩʪʨʫʢʪʥʦʾ ʚʘʣʽʜʥʦʩʪʽ ʚʠʤʘʛʘʻ ʨʽʟʥʦʙʽʯʥʦʾ ʽʥʬʦʨ-

ʤʘʮʽʾ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ. ɿʫʧʠʥʠʤʦʩʷ ʜʘʣʽ ʥʘ ʯʦʪʠʨʴʦʭ ʥʘʡʙʽʣʴʰ 

ʫʞʠʚʘʥʠʭ ʤʝʪʦʜʘʭ: 

¶ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʤʽʨʦʶ ʢʦʥʩʪʨʫʢʪʫ ʪʘ ʤʽʨʦʶ ʽʥʰʦʛʦ 
ʢʦʥʩʪʨʫʢʪʫ; 

¶ ʤʝʪʦʜ ʢʦʥʪʨʘʩʪʥʠʭ ʛʨʫʧ; 

¶ ʬʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ; 

¶ ʤʘʪʨʠʮʷ çʤʥʦʞʠʥʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ-ʤʥʦʞʠʥʥʽ ʤʝʪʦ-

ʜʠè 

ʂʣʘʩʠʯʥʠʤ ʧʨʠʢʣʘʜʦʤ ʩʧʨʦʙʠ ʜʦʚʝʩʪʠ ʚʘʣʽʜʥʽʩʪʴ ʚʠʤʽʨʶ-

ʚʘʥʥʷ ʯʝʨʝʟ ʢʦʨʝʣʷʮʽʶ ʟ ʽʥʰʠʤ ʢʦʥʩʪʨʫʢʪʦʤ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʦʮʽʥ-

ʢʫ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʦʮʽʥʢʘʤʠ ʟ ʪʝʩʪʫ ʽʥʪʝʣʝʢʪʫ ʪʘ ʤʽʨʘʤʠ ʥʘʚʯʘʣʴʥʠʭ 

ʜʦʩʷʛʥʝʥʴ ʰʢʦʣʷʨʽʚ ʘʙʦ ʥʘʚʠʢʽʚ ʫ ʧʝʚʥʽʡ ʨʦʙʦʪʽ. ʇʨʠʨʦʜʥʦ ʦʯʽʢʫ-

ʚʘʪʠ ʩʠʣʴʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʮʠʤʠ ʢʦʥʩʪʨʫʢʪʘʤʠ. ʗʢʙʠ ʛʽʧʦʪʝʟʘ ʧʨʦ 

ʪʽʩʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʽʥʪʝʣʝʢʪʦʤ ʪʘ ʥʘʚʯʘʣʴʥʠʤʠ ʜʦʩʷʛʥʝʥʥʷʤʠ ʙʫʣʘ 

ʥʝʧʨʘʚʠʣʴʥʦʶ, ʪʦ ʧʦʥʷʪʪʷ ʽʥʪʝʣʝʢʪʫ, ʧʦ ʩʫʪʽ, ʚʪʨʘʪʠʣʦ ʙʠ ʩʚʦʻ 

ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ. ʆʩʢʽʣʴʢʠ ʟʥʘʯʫʱʽʩʪʴ ʢʦʥʢʨʝʪʥʠʭ ʟʥʘʯʝʥʴ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʷʜʫ ʯʠʥʥʠʢʽʚ, ʟʦʢʨʝʤʘ, 

ʦʙôʻʤʽʚ ʚʠʙʽʨʦʢ, ʽ ʧʦʚʠʥʥʘ ʱʦʨʘʟʫ ʟôʷʩʦʚʫʚʘʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʮʽʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʧʝʨʝʚʽʨʢʠ ʩʪʘʪʠʩʪʠʯʥʠʭ ʛʽʧʦʪʝʟ, ʪʦ ʜʫʞʝ ʙʘ-

ʞʘʥʦ, ʱʦʙ ʪʝʦʨʽʷ ʚʢʘʟʫʚʘʣʘ ʥʘ ʦʨʽʻʥʪʦʚʥʫ ʦʯʽʢʫʚʘʥʫ ʚʝʣʠʯʠʥʫ ʮʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ. ʊʘʢʦʞ, ʟʚʘʞʘʶʯʠ ʥʘ ʧʨʠʨʦʜʥʫ ʤʥʦʞʠʥʥʽʩʪʴ ʟʚôʷʟʢʽʚ 

ʤʽʞ ʢʦʥʩʪʨʫʢʪʘʤʠ ʚ ʪʝʦʨʽʾ ʽ ʥʘ ʧʨʘʢʪʠʮʽ, ʙʘʞʘʥʦ ʜʦʩʣʽʜʞʫʚʘʪʠ 

ʚʢʣʘʜ ʜʘʥʦʛʦ ʢʦʥʩʪʨʫʢʪʫ ʫ ʤʽʥʣʠʚʽʩʪʴ ʟʘ ʽʥʰʠʤ ʢʦʥʩʪʨʫʢʪʦʤ ʥʝ 

ʦʢʨʝʤʦ, ʘ ʥʘʨʷʜʫ ʟ ʽʥʰʠʤʠ ʢʦʥʩʪʨʫʢʪʘʤʠ. ʊʫʪ ʥʘ ʜʦʧʦʤʦʛʫ ʧʨʠʭʦ-

ʜʷʪʴ ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ ʤʥʦʞʠʥʥʦʾ ʢʦʨʝʣʷʮʽʾ ʽ ʨʝʛʨʝʩʽʾ. 

ʉʫʪʴ ʤʝʪʦʜʫ ʢʦʥʪʨʘʩʪʥʠʭ ʛʨʫʧ ʧʦʣʷʛʘʻ ʫ ʧʝʨʝʚʽʨʮʽ ʪʝʦʨʝʪʠ-

ʯʥʠʭ ʧʦʩʪʫʣʘʪʽʚ ʧʨʦ ʪʝ, ʷʢ ʚʠʤʽʨʶʚʘʥʠʡ ʢʦʥʩʪʨʫʢʪ ʤʘʻ ʧʨʦʷʚʣʷʪʠ-

ʩʷ ʫ ʨʽʟʥʠʭ ʛʨʫʧ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʧʦʧʫʣʷʮʽʶ (ʥʘʧʨʠʢʣʘʜ, ʯʦʣʦʚʽʢʠ ʽ 

ʞʽʥʢʠ, ʨʦʟʫʤʦʚʦ ʚʽʜʩʪʘʣʽ ʽ ʟ ʥʦʨʤʘʣʴʥʠʤ ʨʽʚʥʝʤ ʨʦʟʚʠʪʢʫ, ʘʩʦʮʽʘ-

ʣʴʥʽ ʪʘ ʧʨʦʩʦʮʽʘʣʴʥʽ). ʅʘʧʨʠʢʣʘʜ, ʚʚʘʞʘʻʪʴʩʷ (ʽ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 
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ʯʠʩʣʝʥʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ), ʱʦ ʪʘʢʠʡ ʢʦʥʩʪʨʫʢʪ ʷʢ çʰʚʠʜʢʽʩʪʴ 

ʤʦʚʣʝʥʥʷè ʢʨʘʱʝ ʚʠʨʘʞʝʥʠʡ ʫ ʜʽʚʯʘʪ ʥʽʞ ʫ ʭʣʦʧʯʠʢʽʚ. ʗʢʱʦ ʪʝʩʪ 

ʥʘ ʰʚʠʜʢʽʩʪʴ ʤʦʚʣʝʥʥʷ ʥʝ ʚʠʷʚʠʪʴ ʮʽʻʾ ʦʩʦʙʣʠʚʦʩʪʽ, ʪʦ ʬʘʢʪʠʯʥʦ  

ʥʘʧʝʚʥʝ ʚʽʥ ʥʝ ʻ ʚʘʣʽʜʥʠʤ. ɺ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʨʦʟ-

ʧʦʜʽʣʫ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦ ʢʦʥʪʨʘʩʪʥʠʭ ʛʨʫʧʘʭ ʪʝʦʨʝʪʠʯ-

ʥʠʤ ʫʷʚʣʝʥʥʷʤ ʨʦʟʨʦʙʥʠʢʘ ʪʝʩʪʫ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʡ ʥʘ ʭʠʙʥʽʩʪʴ 

ʪʝʦʨʽʾ, ʘʙʦ ʽ ʥʘ ʪʝ. ʽ ʥʘ ʽʥʰʝ. ʎʷ ʦʙʩʪʘʚʠʥʘ ʱʝ ʨʘʟ ʧʽʜʢʨʝʩʣʶʻ ʥʝʦʙ-

ʭʽʜʥʽʩʪʴ ʚʩʝʙʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʘʣʽʜʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʟ ʟʘʣʫʯʝʥʥʷʤ 

ʷʢʦʤʦʛʘ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ. 

ʌʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ ï ʦʜʠʥ ʽʟ ʧʦʧʫʣʷʨʥʠʭ ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯ-

ʥʦʾ ʩʪʘʪʠʩʪʠʢʠ. ʅʝ ʩʣʽʜ ʧʣʫʪʘʪʠ ʮʝʡ ʤʝʪʦʜ ʟ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʤ ʜʠʩ-

ʧʝʨʩʽʡʥʠʤ ʘʥʘʣʽʟʦʤ. ʎʽʢʘʚʦ, ʱʦ ʮʝʡ ʤʝʪʦʜ ʚʠʥʠʢ ʚʧʝʨʰʝ ʚ ʧʩʠʭʦ-

ʤʝʪʨʽʾ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʩʣʽʜʞʫʚʘʣʘʩʷ ʩʪʨʫʢʪʫ-

ʨʘ ʽʥʪʝʣʝʢʪʫ ʣʶʜʠʥʠ. ɿʘʨʘʟ ʤʝʪʦʜ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʝ 

ʪʽʣʴʢʠ ʚ ʧʩʠʭʦʣʦʛʽʾ, ʘ ʡ ʫ ʥʝʡʨʦʬʽʟʽʦʣʦʛʽʾ, ʩʦʮʽʦʣʦʛʽʾ, ʧʦʣʽʪʦʣʦʛʽʾ, 

ʝʢʦʥʦʤʽʮʽ ʪʘ ʽʥʰʠʭ ʥʘʫʢʘʭ. ʆʩʥʦʚʥʽ ʽʜʝʾ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʠ 

ʟʘʢʣʘʜʝʥʽ ʘʥʛʣʽʡʩʴʢʠʤ ʧʩʠʭʦʣʦʛʦʤ ʽ ʘʥʪʨʦʧʦʣʦʛʦʤ ʌ. ɻʘʣʴʪʦʥʦʤ 

(1822-1911), ʚ ʨʦʟʨʦʙʢʫ ʤʝʪʦʜʫ ʚʥʝʩʣʠ ʚʢʣʘʜ ʉʧʽʨʤʝʥ, ʊʝʨʩʪʦʫʥ, 

ʂʝʪʪʝʣ, ʇʽʨʩʦʥ, ʍʦʪʝʣʣʽʥʛ. ʊʫʪ ʤʠ ʧʦʟʥʘʡʦʤʠʤʦʩʷ ʣʠʰʝ ʟ ʦʩʥʦʚ-

ʥʦʶ ʽʜʝʻʶ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ.  

ʎʝʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʦʜʥʦʯʘʩʥʦ ʚʠʷʚʣʷʪʠ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ 

ʟʤʽʥʥʠʤʠ ʪʘ ʢʦʤʧʘʢʪʥʦ ʾʭ ʦʧʠʩʫʚʘʪʠ. ɼʦʩʣʽʜʞʫʶʪʴʩʷ ʢʦʨʝʣʷʮʽʡʥʽ 

ʟʚôʷʟʢʠ ʤʽʞ ʟʤʽʥʥʠʤʠ ʫ ʜʝʷʢʽʡ ʤʥʦʞʠʥʽ ʟʤʽʥʥʠʭ. ʊʽ ʟʤʽʥʥʽ, ʷʢʽ ʜʫ-

ʞʝ ʪʽʩʥʦ ʢʦʨʝʣʶʶʪʴ ʦʜʥʘ ʟ ʦʜʥʦʶ, ʦʙôʻʜʥʫʶʪʴʩʷ ʚ ʦʜʥʫ ʥʦʚʫ ʟʤʽʥ-

ʥʫ (ʬʘʢʪʦʨ) ʽ ʜʦʩʣʽʜʥʠʢ ʥʘʤʘʛʘʻʪʴʩʷ ʜʘʪʠ ʟʘʛʘʣʴʥʝ ʦʧʠʩʘʥʥʷ ʮʽʻʾ 

ʟʤʽʥʥʦʾ. ʇʦ ʩʫʪʽ, ʮʝ ʦʜʠʥ ʽʟ ʰʣʷʭʽʚ, ʷʢʠʤ, ʷʢʱʦ ʟʤʽʥʥʽ ʻ ʧʩʠʭʦʣʦʛʽ-

ʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʤʦʞʝ ʙʫʪʠ ʚʠʷʚʣʝʥʘ ʷʢʘʩʴ ʣʘʪʝʥʪʥʘ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʘ, ʱʦ ʤʦʞʝ ʧʦʪʽʤ ʙʫʪʠ ʦʧʠʩʘʥʦʶ ʷʢ ʥʦʚʠʡ ʪʝʦʨʝʪʠʯ-

ʥʠʡ ʢʦʥʩʪʨʫʢʪ, ʥʘʧʨʠʢʣʘʜ, çʣʦʛʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʝ ʤʠʩʣʝʥʥʷè ʷʢ 

ʦʜʠʥ ʽʟ ʢʦʤʧʦʥʝʥʪʽʚ ʙʽʣʴʰ ʰʠʨʦʢʦʛʦ ʧʦʥʷʪʪʷ ʽʥʪʝʣʝʢʪʫ. ʊʘʢʦʞ 

ʬʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ ʜʦʧʦʤʘʛʘʻ ʚʠʷʚʠʪʠ ʫ ʤʥʦʞʠʥʽ ʟʤʽʥʥʠʭ ʥʘʡʤʝʥʰ 

ʽʩʪʦʪʥʽ, ʱʦ ʜʦʟʚʦʣʷʻ, ʚʠʢʣʶʯʠʚʰʠ ʾʭ ʟ ʨʦʟʛʣʷʜʫ, ʩʧʨʦʩʪʠʪʠ ʢʘʨʪʠ-

ʥʫ ʟʚôʷʟʢʽʚ ʙʝʟ ʩʫʪʪʻʚʦʾ ʚʪʨʘʪʠ ʛʣʠʙʠʥʠ ʾʾ ʜʝʪʘʣʽʟʘʮʽʾ.  

ʌʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʢʦʥʩʪʨʫʢʪʥʦʾ ʚʘʣʽʜʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʫ ʜʚʦʭ ʚʠʧʘʜʢʘʭ. ʋ ʧʝʨʰʦʤʫ 

ʚʠʧʘʜʢʫ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʤʘʪʨʠʮʷ ʧʦʧʘʨʥʠʭ ʢʦʨʝʣʷʮʽʡ ʤʽʞ ʟʘʚʜʘʥʥʷ-

ʤʠ ʪʝʩʪʫ. ʗʢʱʦ ʩʝʨʝʜ ʟʘʚʜʘʥʴ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʛʨʫʧʠ ʟʘʚʜʘʥʴ, ʱʦ 

ʩʠʣʴʥʦ ʢʦʨʝʣʶʶʪʴ ʤʽʞ ʩʦʙʦʶ,  ʮʽ ʛʨʫʧʠ ʟʘʚʜʘʥʴ ʤʦʞʫʪʴ ʚʢʘʟʫʚʘʪʠ 
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ʥʘ ʽʩʥʫʚʘʥʥʷ ʬʘʢʪʦʨʽʚ, ʱʦ ʾʭ ʦʙôʻʜʥʫʶʪʴ. ʎʽ ʬʘʢʪʦʨʠ ʚʢʘʟʫʶʪʴ ʥʘ 

ʣʘʪʝʥʪʥʽ ʢʦʥʩʪʨʫʢʪʠ. ʈʦʟʨʦʙʥʠʢʫ ʪʝʩʪʫ ʟʘʣʠʰʘʻʪʴʩʷ ʣʠʰʝ ʧʝʨʝʢʦ-

ʥʘʪʠʩʷ, ʷʢ ʮʽ ʢʦʥʩʪʨʫʢʪʠ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʪʠʤʠ, ʷʢʽ ʙʫʣʠ ʟʘʧʨʦʧʦ-

ʥʦʚʘʥʽ ʪʝʦʨʽʻʶ.  

ʋ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʢʦʨʝʣʷʮʽʡʥʘ ʤʘʪʨʠʮʷ ʜʣʷ 

ʥʘʙʦʨʽʚ ʨʽʟʥʠʭ ʪʝʩʪʽʚ ʘʙʦ ʤʽʨ. ʇʨʠ ʮʴʦʤʫ ʧʝʨʝʚʽʨʷʻʪʴʩʷ, ʯʠ ʙʫʜʫʪʴ 

ʪʝʩʪʠ ʘʙʦ ʩʫʙʪʝʩʪʠ, ʜʣʷ ʷʢʠʭ ʙʫʜʫʻʪʴʩʷ ʢʦʨʝʣʷʮʽʡʥʘ ʤʘʪʨʠʮʷ, ʽ ʷʢʽ 

ʩʪʚʦʨʝʥʽ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʜʝʷʢʦʛʦ ʟʘʛʘʣʴʥʦʛʦ ʢʦʥʩʪʨʫʢʪʫ, ʽʜʝʥʪʠ-

ʬʽʢʦʚʘʥʠʤʠ ʝʤʧʽʨʠʯʥʦ ʷʢ ʩʧʽʣʴʥʠʡ ʬʘʢʪʦʨ.  

ʈʦʟʛʣʷʥʝʤʦ ʪʝʧʝʨ ʤʝʪʦʜ ʟ ʘʥʛʣʽʡʩʴʢʦʶ ʥʘʟʚʦʶ Multytraits-

Multimethods, ʷʢʫ ʤʦʞʥʘ ʧʝʨʝʢʣʘʩʪʠ ʫʢʨʘʾʥʩʴʢʦʶ ʷʢ çʤʥʦʞʠʥʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ-ʤʥʦʞʠʥʥʽ ʤʝʪʦʜʠè. ɺ ʦʩʥʦʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ 

ʤʝʪʦʜʫ ʣʝʞʠʪʴ ʪʘ ʽʜʝʷ, ʱʦ ʩʚʽʜʯʝʥʥʷʤ ʢʦʥʩʪʨʫʢʪʥʦʾ ʚʘʣʽʜʥʦʩʪʽ 

ʚʠʤʽʨʶʚʘʥʥʷ ʻ ʜʦʩʪʘʪʥʴʦ ʩʠʣʴʥʘ ʢʦʨʝʣʴʦʚʘʥʽʩʪʴ ʟ ʽʥʰʠʤʠ ʤʽʨʘʤʠ 

ʮʴʦʛʦ ʞ ʢʦʥʩʪʨʫʢʪʫ (ʢʦʥʚʝʨʛʝʥʪʥʘ ʚʘʣʽʜʥʽʩʪʴ) ʽ ʚʽʜʥʦʩʥʦ ʤʝʥʰʘ 

ʢʦʨʝʣʴʦʚʘʥʽʩʪʴ ʤʽʞ ʜʘʥʦʶ ʤʽʨʦʶ ʢʦʥʩʪʨʫʢʪʫ ʽ ʪʘ ʤʽʨʘʤʠ ʽʥʰʠʭ, 

ʧʨʦʪʝ ʙʣʠʟʴʢʠʭ ʤʽʞ ʩʦʙʦʶ ʢʦʥʩʪʨʫʢʪʽʚ (ʜʠʩʢʨʠʤʽʥʘʥʪʥʘ ʚʘʣʽʜ-

ʥʽʩʪʴ). 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ, ʦʪʨʠʤʘʥʠʡ ʄʦʰʝʨʦʤ (Mosher, 1968), ʪʘ 

ʥʘʚʝʜʝʥʠʡ ʂʨʦʢʝʨ ʪʘ ɸʣʛʽʥʦʶ ʚ [6]. ʂʦʞʝʥ ʟ ʪʨʴʦʭ ʨʽʟʥʠʭ ʢʦʥʩʪʨʫ-

ʢʪʽʚ ï ʢʦʤʧʣʝʢʩ ʩʝʢʩʫʘʣʴʥʦʾ ʚʠʥʠ (ɸ), ʢʦʤʧʣʝʢʩ ʚʠʥʠ ʚʦʨʦʞʦʩʪʽ (ɹ) 

ʪʘ ʝʪʠʯʥʘ ʩʦʚʽʩʪʴ (ɺ), ʚʠʤʽʨʶʚʘʚʩʷ ʪʨʴʦʤʘ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ: 

ʪʝʩʪʘʤʠ ʟ ʟʘʚʜʘʥʥʷʤʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʚʠʙʦʨʫ (1), ʟ ʨʝʛʣʘʤʝʥʪʦʚʘ-

ʥʠʤ ʚʠʙʦʨʦʤ (2), ʪʘ ʟ ʥʝʟʘʚʝʨʰʝʥʠʤʠ ʨʝʯʝʥʥʷʤʠ (3), ʥʘ ʚʠʙʽʨʮʽ ʟ 

62 ʦʩʽʙ ʞʽʥʦʯʦʾ ʩʪʘʪʽ. 

ʄʘʪʨʠʮʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʘʨʥʦʾ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʫʩʽʤʘ ʚʠʤʽʨʶ-

ʚʘʥʥʷʤʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʪʘʙʣʠʮʽ 6.1. ʂʦʝʬʽʮʽʻʥʪʠ ʥʘʜʽʡʥʦʩʪʽ, ʨʦʟ-

ʪʘʰʦʚʘʥʽ ʥʘ ʛʦʣʦʚʥʽʡ ʜʽʘʛʦʥʘʣʽ, ʚʠʜʽʣʝʥʦ ʞʠʨʥʠʤ ʰʨʠʬʪʦʤ. ʂʦʝ-

ʬʽʮʽʻʥʪʠ ʢʦʥʚʝʨʛʝʥʪʥʦʾ ʚʘʣʽʜʥʦʩʪʽ ʧʽʜʢʨʝʩʣʝʥʦ. ʅʘʧʨʠʢʣʘʜ, ʢʦʝʬʽ-

ʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ 0,86 ʫ ʯʝʪʚʝʨʪʦʤʫ ʨʷʜʢʫ ʚʢʘʟʫʻ ʥʘ ʟʚôʷʟʦʢ ʤʽʞ ʨʝ-

ʟʫʣʴʪʘʪʘʤʠ ʪʝʩʪʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʫ ʩʝʢʩʫʘʣʴʥʦʾ ʚʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʝʩʪʽʚ ʟ ʟʘʚʜʘʥʥʷʤʠ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʚʠʙʦʨʫ ʪʘ ʟ ʟʘʚʜʘʥʥʷʤʠ ʨʝʛ-

ʣʘʤʝʥʪʦʚʘʥʦʛʦ ʚʠʙʦʨʫ. ʋʩʽ ʽʥʰʽ ʢʦʝʬʽʮʽʻʥʪʠ ʪʘʙʣʠʮʽ (ʥʝ ʚʟʷʪʽ ʚ 

ʜʫʞʢʠ ʪʘ ʥʝ ʧʽʜʢʨʝʩʣʝʥʽ) ʻ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʾ ʚʘʣʽʜ-

ʥʦʩʪʽ. ɺʦʥʠ ʫʪʚʦʨʶʶʪʴ ʫ ʤʘʪʨʠʮʽ ʪʘʢ ʟʚʘʥʽ ʪʨʠʢʫʪʥʠʢʠ ʛʝʪʝʨʦʚʣʘʩ-

ʪʠʚʦʩʪʝʡ.  

ʆʩʢʽʣʴʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʤʝʪʦʜʫ ʰʣʷʭʦʤ ʣʠʰʝ ʚʽʟʫʘʣʴ-

ʥʦʛʦ ʘʥʘʣʽʟʫ ʤʘʪʨʠʮʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʦʞʝ ʙʫʪʠ ʧʨʦʙʣʝʤʘʪʠʯʥʠʤ 
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ʯʝʨʝʟ ʽʩʥʫʚʘʥʥʷ ʧʦʭʠʙʢʠ ʚʠʙʽʨʢʠ, ʦʧʠʩʘʥʠʡ ʤʝʪʦʜ ʙʘʞʘʥʦ ʜʦʧʦʚ-

ʥʶʚʘʪʠ ʜʦʜʘʪʢʦʚʠʤʠ ʘʥʘʣʽʪʠʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ.  

  
ʊʘʙʣʠʮʷ 6.1. ɼʘʥʽ ʤʘʪʨʠʮʽ çʤʥʦʞʠʥʥʽ  

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ-ʤʥʦʞʠʥʥʽ ʤʝʪʦʜʠè 

 ʄʝʪʦʜ 1 ʄʝʪʦʜ 2 ʄʝʪʦʜ 3 

ɸ ɹ ɺ ɸ ɹ ɺ ɸ ɹ ɺ 

ʄʝʪʦʜ 1 

ɸ 

ɹ 

ɺ 

 

ʄʝʪʦʜ 2 

ɸ 

ɹ 

ɺ 

 

ʄʝʪʦʜ 3 

ɸ 

ɹ 

ɺ 

 

0,95 

0,28 

0,58 

 

 

0,86 

0,30 

0,52 

 

 

0,73 

0,10 

0,35 

 

 

0,86 

0,39 

 

 

0,32 

0,90 

0,31 

 

 

0,10 

0,63 

0,16 

 

 

 

0,92 

 

 

0,57 

0,40 

0.86 

 

 

0,43 

0,17 

0,52 

 

 

 

 

 

 

0,95 

0,39 

0,55 

 

 

0,64 

0,22 

0,31 

 

 

 

 

 

 

 

076 

0,26 

 

 

0,17 

0,67 

0,17 

 

 

 

 

 

 

 

 

0,84 

 

 

0,37 

0,19 

0,56 

 

 

 

 

 

 

 

 

 

 

 

0,48 

0,15 

0,41 

 

 

 

 

 

 

 

 

 

 

 

 

0,41 

0,30 

 

 

 

 

 

 

 

 

 

 

 

 

 

0,58 

  

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ, ʢʦʝʬʽʮʽʻʥʪʠ ʥʘʜʽʡʥʦʩʪʽ ʻ ʚ ʮʽʣʦʤʫ ʚʠʩʦ-

ʢʠʤʠ (ʪʨʝʪʽʡ ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʥʩʪʨʫʢʪʽʚ ʚʠʷʚʠʚʩʷ ʥʝʜʦʩʪʘʪ-

ʥɹ ʦ ʥʘʜʽʡʥʠʤ), ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʥʚʝʨʛʝʥʪʥʦʾ ʚʘʣʽʜʥʦʩʪʽ ï ʚ ʮʽʣʦʤʫ 

ʚʠʱʽ ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʾ ʚʘʣʽʜʥʦʩʪʽ.  

ʋ ʮʽʡ ʛʣʘʚʽ ʤʠ ʦʧʠʩʘʣʠ ʜʝʷʢʽ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʨʴʦʭ ʛʦʣʦʚʥʠʭ ʚʠʜʽʚ ʚʘʣʽʜʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ï ʟʤʽʩʪʦʚʦʾ, ʢʨʠʪʝʨʽ-

ʘʣʴʥʦʾ ʪʘ ʢʦʥʩʪʨʫʢʪʥʦʾ. ʋ ʯʠʪʘʯʘ ʥʝ ʧʦʚʠʥʥʦ ʩʢʣʘʩʪʠʩʷ ʚʨʘʞʝʥʥʷ, 

ʱʦ ʮʽ ʤʝʪʦʜʠ ʻ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤʠ. ʋ ʛʣʘʚʽ 4 ʤʠ ʧʦʢʘʟʘʣʠ, ʥʘʩʢʽʣʴʢʠ 

ʚʘʞʣʠʚʠʤ ʻ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʘʣʽʜʥʦʩʪʽ ʚʠʤʽʨʶ-

ʚʘʥʥʷ. ʎʝʡ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʟʘʛʘʣʦʤ ʧʝʨʝʜʙʘʯʘʻ ʦʜʥʦʯʘʩʥʝ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷ ʷʢʦʤʦʛʘ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʫʩʽʭ 

ʚʠʜʽʚ ʚʘʣʽʜʥʦʩʪʽ, ʭʦʯʘ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʘʢʮʝʥʪ ʤʦʞʝ 

ʨʦʙʠʪʠʩʷ ʣʠʰʝ ʥʘ ʜʝʷʢʠʭ ʽʟ ʮʠʭ ʚʠʜʽʚ. ɿʘʛʘʣʦʤ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʘʣʽʜʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʩʣʽʜ ʩʢʦʨʠʩʪʘ-

ʪʠʩʷ ʩʭʝʤʦʶ ʧʦʙʫʜʦʚʠ ʽʥʪʝʨʧʨʝʪʘʮʽʡʥʦʛʦ ʘʨʛʫʤʝʥʪʫ ʪʘ ʘʨʛʫʤʝʥʪʫ 

ʚʘʣʽʜʥʦʩʪʽ, ʦʧʠʩʘʥʦʶ ʫ ʛʣʘʚʽ 4. ɿʦʢʨʝʤʘ, ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʠʥʥʝ 

ʚʢʣʶʯʘʪʠ ʡ ʟʙʽʨ ʜʘʥʠʭ ʱʦʜʦ ʥʘʜʽʡʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ. ʆʩʢʽʣʴʢʠ ʤʠ 
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ʟʦʩʝʨʝʜʠʣʠʩʷ ʫ ʮʽʡ ʛʣʘʚʽ ʥʘ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʚʠʜʘʭ ʚʘʣʽʜʥʦʩʪʽ ï ʟʤ̔-

ʩʪʦʚʽʡ, ʢʨʠʪʝʨʽʘʣʴʥʽʡ ʪʘ ʢʦʥʩʪʨʫʢʪʥʽʡ, ʪʦ ʽʣʶʩʪʨʫʚʘʪʠ ʣʦʛʽʢʫ ʜʦʩ-

ʣʽʜʞʝʥʥʷ ʫ ʮʠʭ ʪʝʨʤʽʥʘʭ ʤʦʞʝ ʥʘʩʪʫʧʥʠʡ ʧʨʠʢʣʘʜ. ʅʝʭʘʡ ʜʦʩʣʽʜ-

ʥʠʢ ʚʚʘʞʘʻ, ʱʦ ʫʩʧʽʰʥʽʩʪʴ ʟʘʩʚʦʻʥʥʷ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ ʚ ʫʥʽʚʝʨ-

ʩʠʪʝʪʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʜʽʙʥʦʩʪʝʡ ʩʪʫʜʝʥʪʽʚ ʜʦ ʨʦʟʫʤʽʥʥʷ ʧʨʦʯʠʪʘʥʠʭ 

ʪʝʭʥʽʯʥʠʭ ʪʝʢʩʪʽʚ. ʊʦʤʫ ʜʦʩʣʽʜʥʠʢ ʨʦʟʨʦʙʣʷʻ ʪʝʩʪ ʥʘ çʟʜʘʪʥʽʩʪʴ ʜʦ 

ʨʦʟʫʤʽʥʥʷ ʧʨʦʯʠʪʘʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫè, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʫʨʠʚʢʽʚ ʪʝʭʥʽʯʥʠʭ ʪʝʢʩʪʽʚ, ʚʽʜʽʙʨʘʥʠʭ ʟ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʠʭ ʧʽʜʨʫʯ-

ʥʠʢʽʚ ʟ ʙʽʦʣʦʛʽʾ ʪʘ ʬʽʟʠʢʠ, ʽ ʥʘʙʦʨʽʚ ʟʘʚʜʘʥʴ ʤʥʦʞʠʥʥʦʛʦ ʚʠʙʦʨʫ, 

ʷʢʠʤʠ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʮʽ ʫʨʠʚʢʠ ʪʝʢʩʪʫ. ɼʣʷ ʪʦʛʦ, ʱʦʙ 

ʟôʷʩʫʚʘʪʠ, ʥʘʩʢʽʣʴʢʠ ʟʘʚʜʘʥʥʷ ʻ ʨʝʣʝʚʘʥʪʥʠʤʠ ʪʝʢʩʪʘʤ, ʧʦʪʨʽʙʥʦ 

ʧʨʦʚʝʩʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ ʟʤʽʩʪʦʚʦʾ ʚʘʣʽʜʥʦʩʪʽ. ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ 

ʜʦʩʣʽʜʠʪʠ ʢʨʠʪʝʨʽʘʣʴʥʫ ʚʘʣʽʜʥʽʩʪʴ ʪʝʩʪʫ, ʱʦʙ ʟôʷʩʫʚʘʪʠ, ʥʘʩʢʽʣʴʢʠ 

ʦʪʨʠʤʘʥʽ ʟʘ ʥʴʦʛʦ ʦʮʽʥʢʠ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʫʩʧʽʰʥʽʩʪʶ ʥʘʚʯʘʥʥʷ 

ʩʪʫʜʝʥʪʽʚ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ. ɸʣʝ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʢʨʠʪʝʨʽʘʣʴʥʦʾ ʚʘʣʽ-

ʜʥʦʩʪʽ ʚʩʝ ʞ ʥʝ ʦʟʥʘʯʘʶʪʴ, ʱʦ ʪʝʩʪʦʤ ʚʠʤʽʨʶʻʪʴʩʷ ʩʘʤʝ ʟʜʘʪʥʽʩʪʴ 

ʜʦ ʨʦʟʫʤʽʥʥʷ ʧʨʦʯʠʪʘʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘ ʥʝ ʷʢʠʡʩʴ ʽʥʰʠʡ 

ʢʦʥʩʪʨʫʢʪ ʯʠ ʨʠʩʫ, ʥʘʧʨʠʢʣʘʜ, ʦʙʽʟʥʘʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʟ ʤʘʪʝʨʽʘʣʦʤ, 

ʷʢʫ ʚʦʥʠ ʤʦʛʣʠ ʦʪʨʠʤʘʪʠ ʟʘʚʜʷʢʠ ʥʘʚʯʘʥʥʶ ʚ ʰʢʦʣʘʭ ʟ ʧʦʛʣʠʙʣʝ-

ʥʠʤ ʚʠʚʯʝʥʥʷʤ ʧʨʠʨʦʜʥʠʯʠʭ ʜʠʩʮʠʧʣʽʥ. ɸʜʞʝ ʩʪʫʜʝʥʪʠ, ʷʢʽ ʟʘʩʚʦ-

ʾʣʠ ʽʥʬʦʨʤʘʮʽʶ, ʥʘʚʝʜʝʥʫ ʚ ʪʝʢʩʪʦʚʠʭ ʫʨʠʚʢʘʭ ʪʝʩʪʫ, ʱʝ ʜʦ ʧʦʯʘʪ-

ʢʫ ʥʘʚʯʘʥʥʷ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ, ʤʦʛʣʠ ʙ ʧʨʘʚʠʣʴʥʦ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʟʘ-

ʚʜʘʥʥʷ, ʽ ʥʝ ʯʠʪʘʶʯʠ ʮʽ ʫʨʠʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʩʣʽʜʥʠʢ ʧʦʚʠʥʝʥ 

ʧʦʢʘʟʘʪʠ, ʱʦ ʪʝʩʪ ʚʠʤʽʨʶʻ ʩʘʤʝ ʪʝ, ʨʘʜʠ ʯʦʛʦ ʚʽʥ ʩʪʚʦʨʶʚʘʚʩʷ, ʘ ʥʝ 

ʟʘʛʘʣʴʥʫ ʥʘʫʢʦʚʫ ʧʦʽʥʬʦʨʤʦʚʘʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʯʠ ʾʭ ʟʘʛʘʣʴʥʽ ʘʢʘʜʝ-

ʤʽʯʥʽ ʟʜʽʙʥʦʩʪʽ. ʎʝ ʻ ʚʞʝ ʧʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʥʩʪʨʫʢʪʥʦʾ 

ʚʘʣʽʜʥʦʩʪʽ ʜʘʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ. 
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χȢ ˜˝˛ː˚˛˔ˠˏˍ˚˚ˬ ˟ˍ ˗˘ˍ˞˕ˡ˴˗ˍˣ˴ˬ  
˚ˍ ˛˞˚˛ˏ˴ ˎˍ˟ˍ˝˒˵ ˟˒˞˟˴ˏ 

ʋ ʧʦʧʝʨʝʜʥʽʡ ʛʣʘʚʽ ʤʠ ʦʧʠʩʘʣʠ ʜʝʷʢʽ ʤʝʪʦʜʠ ʚʘʣʽʜʠʟʘʮʽʾ ʦʜʠ-

ʥʠʯʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ. ɿʦʢʨʝʤʘ, ʡʰʣʦʩʷ ʧʨʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʛʥʦʩ-

ʪʠʯʥʦʾ ʚʘʣʽʜʥʦʩʪʽ ʪʝʩʪʫ. ɸʣʝ, ʷʢ ʤʠ ʟʘʟʥʘʯʘʣʠ ʨʘʥʽʰʝ, ʜʣʷ ʢʨʘʱʦʛʦ 

ʧʝʨʝʜʙʘʯʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʝʢʟʘʤʝʥʦʚʘʥʠʭ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʙʘʞʘʥʦ 

ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʜʘʥʠʤʠ ʧʨʦ ʨʽʚʝʥʴ ʚʠʨʘʞʝʥʦʩʪʽ ʫ ʥʠʭ ʙʽʣʴʰʝ ʥʽʞ 

ʦʜʥʽʻʾ ʨʠʩʠ ʯʠ ʢʦʥʩʪʨʫʢʪʫ. ʂʦʞʥʘ ʨʠʩʘ ʯʠ ʢʦʥʩʪʨʫʢʪ, ʷʢʽ ʧʝʨʝʜʙʘ-

ʯʘʶʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʨʠʪʝʨʽʶ, ʚʠʤʽʨʁ-

ʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ çʩʚʦʛʦè ʪʝʩʪʫ. ʈʘʟʦʤ ʫʩʽ ʪʝʩʪʠ ʩʢʣʘʜʘʶʪʴ ʛʨʫ-

ʧʫ, ʷʢʫ ʥʘʟʠʚʘʶʪʴ ʙʘʪʘʨʝʻʶ ʪʝʩʪʽʚ. ʋ ʮʽʡ ʛʣʘʚʽ ʤʠ ʥʘʚʯʠʤʦʩʷ 

ʜʦʩʷʛʘʪʠ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʦʛʥʦʩʪʠʯʥʦʾ ʚʘʣʽʜʥʦʩʪʽ ʙʘʪʘʨʝʾ ʪʝʩʪʽʚ. 

ʆʢʨʝʤʦ ʨʦʟʛʣʷʜʘʪʠʤʝʤʦ ʜʚʘ ʚʠʧʘʜʢʠ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʚʚʘʞʘ-

ʪʠʤʝʤʦ, ʱʦ ʷʢ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘ ʢʦʞʥʠʤ ʪʝʩʪʦʤ ʟ ʙʘʪʘʨʝʾ 

ʪʝʩʪʽʚ, ʪʘʢ ʽ ʢʨʠʪʝʨʽʡ, ʻ ʥʝʧʝʨʝʨʚʥʠʤʠ ʟʤʽʥʥʠʤʠ. ɼʣʷ ʮʴʦʛʦ ʚʠʧʘʜ-

ʢʫ ʚʘʣʽʜʠʟʘʮʽʶ ʙʘʪʘʨʝʾ ʪʝʩʪʽʚ ʟʜʽʡʩʥʶʚʘʪʠʤʝʤʦ ʤʝʪʦʜʘʤʠ ʯʘʩʪʠʥ-

ʥʦʾ ʢʦʨʝʣʷʮʽʾ ʪʘ ʤʥʦʞʠʥʥʦʾ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ. ɼʨʫʛʠʡ ʚʠʧʘʜʦʢ ʚʽʜ-

ʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʝʨʰʦʛʦ ʪʠʤ, ʱʦ ʢʨʠʪʝʨʽʻʤ ʻ ʜʠʩʢʨʝʪʥʘ ʢʘʪʝʛʦʨʽʘ-

ʣʴʥʘ ʟʤʽʥʥʘ, ʦʧʠʩʘʥʘ ʷʢ ʤʥʦʞʠʥʘ ʢʣʘʩʽʚ, ʥʘʧʨʠʢʣʘʜ çʩʭʠʣʴʥʽ ʜʦ 

ʜʝʧʨʝʩʽʾ ï ʩʭʠʣʴʥʽ ʜʦ ʰʠʟʦʬʨʝʥʽʾè. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʮʝʩ ʚʘʣʽ-

ʜʠʟʘʮʽʾ ʙʘʪʘʨʝʾ ʪʝʩʪʽʚ ʧʦʣʷʛʘʻ ʫ ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʦʤʫ ʚʠʨʽ-

ʰʝʥʥʽ ʟʘʜʘʯʽ ʢʣʘʩʠʬʽʢʘʮʽʾ. ɺʠʨʽʰʠʪʠ ʮʶ ʟʘʜʘʯʫ ʤʦʞʥʘ, ʟʦʢʨʝʤʘ, 

ʤʝʪʦʜʘʤʠ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʛʦ ʘʥʘʣʽʟʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʯʘʩʪʠʥʥʦʾ ʢʦʨʝʣʷʮʽʾ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

ʢʨʠʪʝʨʽʶ. ʈʦʟʛʣʷʥʝʤʦ ʥʘʩʪʫʧʥʠʡ ʧʨʠʢʣʘʜ. ʅʠʥʽ ʚ ʋʢʨʘʾʥʽ ʧʽʜʩʪʘ-

ʚʦʶ ʜʦ ʧʨʠʩʚʦʻʥʥʷ ʘʙʽʪʫʨʽʻʥʪʫ ʤʽʩʮʷ ʫ ʨʝʡʪʠʥʛʦʚʦʤʫ ʩʧʠʩʢʫ ʚʩʪʫ-

ʧʥʠʢʽʚ ʜʦ ɺʅɿ ʻ ʩʫʤʘ ʡʦʛʦ ʙʘʣʽʚ ʟ ʯʦʪʠʨʴʦʭ ʧʨʝʜʠʢʪʦʨʽʚ: ʙʘʣʽʚ 

ɿʅʆ ʟ ʬʘʭʦʚʦʾ ʜʠʩʮʠʧʣʽʥʠ, ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ, ʜʦʜʘʪʢʦʚʦʾ ʥʝʬʘʭʦ-

ʚʦʾ ʜʠʩʮʠʧʣʽʥʠ, ʘ ʪʘʢʦʞ ʩʝʨʝʜʥʴʦʛʦ ʙʘʣʫ ʘʪʝʩʪʘʪʫ ʧʨʦ ʩʝʨʝʜʥʶ 

ʦʩʚʽʪʫ. ʅʘʨʘʟʽ ʫʩʽ ʮʽ ʯʦʪʠʨʠ ʧʨʝʜʠʢʪʦʨʠ ʤʘʶʪʴ ʦʜʥʘʢʦʚʫ çʩʠʣʫè ï 

ʢʦʞʝʥ ʟ ʥʠʭ ʦʙʯʠʩʣʝʥʦ ʟʘ ʰʢʘʣʦʶ 100-200 ʙʘʣʽʚ, ʽ ʾʭ ʩʫʤʘ ʥʝ ʻ 

ʟʚʘʞʝʥʦʶ, ʪʦʙʪʦ ʻ ʧʨʦʩʪʦʶ ʩʫʤʦʶ ʯʦʪʠʨʴʦʭ ʦʮʽʥʦʢ. ɿʨʦʟʫʤʽʣʦ, 

ʱʦ, ʦʩʢʽʣʴʢʠ ʤʝʪʦʶ ʚʽʜʙʦʨʫ ʘʙʽʪʫʨʽʻʥʪʽʚ ʜʦ ɺʅɿ ʻ ʾʭ ʫʩʧʽʰʥʝ ʥʘ-

ʚʯʘʥʥʷ ʪʘʤ, ʧʦʪʨʽʙʥʦ ʜʦʩʣʽʜʞʫʚʘʪʠ ʩʫʢʫʧʥʫ ʧʨʦʛʥʦʩʪʠʯʥʫ ʚʘʣʽʜ-
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ʥʽʩʪʴ ʮʠʭ ʤʽʨ, ʧʨʠʯʦʤʫ ʧʨʠʡʥʷʪʥʠʤ ʢʨʠʪʝʨʽʻʤ ʤʦʞʝ ʙʫʪʠ ʫʩʧʽʰ-

ʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ʥʘ ʧʝʨʰʦʤʫ ʢʫʨʩʽ ɺʅɿ, ʦʙʯʠʩʣʝʥʘ, ʥʘʧʨʠʢʣʘʜ, ʷʢ 

ʩʝʨʝʜʥʽʡ ʙʘʣ ʩʪʫʜʝʥʪʽʚ ʟ ʜʠʩʮʠʧʣʽʥ ʧʝʨʰʠʭ ʜʚʦʭ ʝʢʟʘʤʝʥʘʮʽʡʥʠʭ 

ʩʝʩʽʡ.  

ɺʠʥʠʢʘʻ ʧʠʪʘʥʥʷ: ʥʘʩʢʽʣʴʢʠ ʝʬʝʢʪʠʚʥʦʶ ʻ ʦʧʠʩʘʥʘ ʩʭʝʤʘ ʚʽ-

ʜʙʦʨʫ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʢʘʟʘʥʦʤʫ ʢʨʠ-

ʪʝʨʽʶ? ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʩʝʨʝʜʥʴʦʛʦ ʙʘʣʫ ʘʪʝʩʪʘʪʫ, ʪʦ ʮʷ ʟʤʽʥʥʘ ʤʘʻ 

ʥʝʛʘʪʠʚʥʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʧʨʝʜʠʢʪʦʨʘ ʩʧʝʮʠʬʽʢʫ: 

ʟʘʟʚʠʯʘʡ ʮʷ ʦʮʽʥʢʘ ʫ ʚʩʪʫʧʥʠʢʽʚ ʻ ʚʠʱʦʶ, ʥʽʞ ʙʘʣʠ ɿʅʆ, ʦʪʞʝ, ʾʾ 

ʚʘʛʘ ʩʝʨʝʜ ʽʥʰʠʭ ʧʨʝʜʠʢʪʦʨʽʚ ʚʠʷʚʣʷʻʪʴʩʷ ʥʝʚʠʧʨʘʚʜʘʥʦ ʚʝʣʠʢʦʶ.  

ʂʨʽʤ ʪʦʛʦ, ʦʜʥʘʢʦʚʠʡ ʩʝʨʝʜʥʽʡ ʙʘʣ ʘʪʝʩʪʘʪʘ ʜʚʦʭ ʚʠʧʫʩʢʥʠʢʽʚ, 

ʦʜʠʥ ʟ ʷʢʠʭ ʟʘʢʽʥʯʠʚ ʥʝʚʝʣʠʢʫ ʩʽʣʴʩʴʢʫ ʰʢʦʣʫ, ʘ ʽʥʰʠʡ ï ʝʣʽʪʥʫ 

ʤʽʩʴʢʫ ʛʽʤʥʘʟʽʶ ʯʠ ʣʽʮʝʡ, ʥʘʚʨʷʜ ʯʠ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭ ʦʜʥʘʢʦʚʽ ʬʘʢ-

ʪʠʯʥʽ ʥʘʚʯʘʣʴʥʽ ʜʦʩʷʛʥʝʥʥʷ. ʊʦʙʪʦ ʪʫʪ ʻ ʦʯʝʚʠʜʥʝ ʧʦʨʫʰʝʥʥʷ ʬʫʥ-

ʜʘʤʝʥʪʘʣʴʥʦʾ ʚʠʤʦʛʠ ʜʦ ʚʠʤʽʨʶʚʘʥʥʷ ï ʚʠʤʦʛʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ.  

ɿʚʝʨʥʽʤʦʩʷ ʪʝʧʝʨ ʜʦ ʦʮʽʥʦʢ ɿʅʆ. ʗʢʱʦ ʥʘʚʽʪʴ ʧʦʛʦʜʠʪʠʩʷ ʟ 

ʪʠʤ, ʱʦ ʜʠʩʮʠʧʣʽʥʠ, ʟ ʷʢʠʭ ʚʩʪʫʧʥʠʢ ʧʦʚʠʥʝʥ ʧʨʦʡʪʠ ʪʝʩʪʠ ɿʅʆ 

ʜʣʷ ʚʩʪʫʧʫ ʥʘ ʦʙʨʘʥʫ ʥʠʤ ʩʧʝʮʽʘʣʴʥʽʩʪʴ, ʚʠʟʥʘʯʝʥʽ ʮʽʣʢʦʤ ʩʣʫʰʥʦ, 

ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚ ʧʨʘʚʠʣʴʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʚʦʥʠ ʚʨʘʭʦʚʫʶʪʴʩʷ ʫ ʧʨʦ-

ʛʥʦʟʫʚʘʥʥʽ ʢʨʠʪʝʨʽʶ ʟ ʨʽʚʥʠʤʠ ʚʘʛʘʤʠ. ʅʘʧʨʠʢʣʘʜ, ʚʠʜʘʻʪʴʩʷ ʩʣʫ-

ʰʥʦʶ ʛʽʧʦʪʝʟʘ ʧʨʦ ʪʝ, ʱʦ ʦʮʽʥʢʘ ɿʅʆ ʟ ʤʦʚʠ ʻ ʢʨʘʱʠʤ ʧʨʝʜʠʢʪʦ-

ʨʦʤ ʜʣʷ ʫʩʧʽʰʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʥʘ ʬʽʣʦʣʦʛʽʯʥʽʡ ʩʧʝʮʽʘʣʴʥʦʩʪʽ, ʥʽʞ ʥʘ 

ʪʝʭʥʽʯʥʽʡ, ʘ ʦʮʽʥʢʘ ʟ ʤʘʪʝʤʘʪʠʢʠ ï ʥʘʚʧʘʢʠ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʮʶ ʛʽ-

ʧʦʪʝʟʫ ʣʝʛʢʦ ʧʝʨʝʚʽʨʠʪʠ, ʧʦʨʽʚʥʷʚʰʠ ʚʽʜʧʦʚʽʜʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝ-

ʣʷʮʽʾ ʧʨʝʜʠʢʪʦʨʘ ʟ ʢʨʠʪʝʨʽʻʤ. ɸʣʝ ʚʠʱʝ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʢʦʝʬʽʮʽʻʥ-

ʪʘ ʜʣʷ ʦʜʥʦʛʦ ʧʨʝʜʠʢʪʦʨʘ ʟʦʚʩʽʤ ʥʝ ʦʟʥʘʯʘʻ, ʱʦ ʽʥʰʠʤ ʧʨʝʜʠʢʪʦ-

ʨʦʤ ʧʦʪʨʽʙʥʦ ʟʥʝʭʪʫʚʘʪʠ, ʦʩʢʽʣʴʢʠ ʧʝʚʥʘ ʟʚʘʞʝʥʘ ʢʦʤʙʽʥʘʮʽʷ ʤʽʨ 

ʜʚʦʭ ʧʨʝʜʠʢʪʦʨʽʚ ʤʦʞʝ ʜʘʪʠ ʱʝ ʢʨʘʱʫ ʢʦʨʝʣʷʮʽʶ.  

ɿôʷʩʫʚʘʪʠ ʩʠʪʫʘʮʽʶ ʜʦʧʦʤʘʛʘʶʪʴ ʤʝʪʦʜʠ ʤʥʦʞʠʥʥʦʾ ʣʽʥʽʡʥʦʾ 

ʨʝʛʨʝʩʽʾ. ʋ ʛʣʘʚʽ 3 ʤʠ ʨʦʟʛʣʷʥʫʣʠ ʧʠʪʘʥʥʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʥʘʯʝʥʥʷ 

ʟʘʣʝʞʥʦʾ ʟʤʽʥʥʦʾ ʥʘ ʦʩʥʦʚʽ ʦʜʥʽʻʾ ʥʝʟʘʣʝʞʥʦʾ ʟʤʽʥʥʦʾ. ʊʘʤ ʞʝ ʨʦʟʛ-

ʣʷʜʘʣʦʩʷ ʧʦʥʷʪʪʷ ʯʘʩʪʠʥʥʦʾ ʢʦʨʝʣʷʮʽʾ.  

ʅʘʛʘʜʘʻʤʦ, ʱʦ ʯʘʩʪʠʥʥʘ ʢʦʨʝʣʷʮʽʷ ʜʦʧʦʤʘʛʘʻ ʟôʷʩʫʚʘʪʠ ʣʽ-

ʥʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʜʚʦʤʘ ʟʤʽʥʥʠʤʠ ʟʘ ʫʤʦʚʠ ʫʩʫʥʝʥʥʷ ʚʧʣʠʚʫ ʜʝ-

ʷʢʦʾ ʪʨʝʪʴʦʾ ʟʤʽʥʥʦʾ. ʅʝʭʘʡ ὢ ʪʘ ὢ - ʧʨʝʜʠʢʪʦʨʠ, Y ï ʢʨʠʪʝʨʽʡ, ʽ 

ʚʽʜʦʤʽ ʚʠʙʽʨʢʦʚʽ ʦʮʽʥʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʣʽʥʽʡʥʦʾ ʧʘʨʥʦʾ ʢʦʨʝʣʷʮʽʾ: 

” ȟ ” ȟ ʪʘ ” Ȣ ʅʝʭʘʡ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʟʥʘʯʝʥʥʷ ʯʘʩʪʠʥʥʦʾ 

ʢʦʨʝʣʷʮʽʾ ʜʨʫʛʦʛʦ ʧʨʝʜʠʢʪʦʨʘ ʟ ʢʨʠʪʝʨʽʻʤ ʟʘ ʫʤʦʚʠ ʬʽʢʩʦʚʘʥʦʛʦ 
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ʟʥʘʯʝʥʥʷ ʧʝʨʰʦʛʦ ʧʨʝʜʠʢʪʦʨʘ. ʗʢ ʥʘʤ ʚʽʜʦʤʦ, ʜʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩ-

ʪʦʚʫʻʪʴʩʷ ʬʦʨʤʫʣʘ: 

 

” ȿ

” ” ”

ρ ” ρ ”

 Ȣ 

 

ʈʦʟʛʣʷʥʝʤʦ ʜʣʷ ʧʨʠʢʣʘʜʫ ʜʘʥʽ ʤʦʥʽʪʦʨʠʥʛʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʠʩʪʝʤʠ ʚʩʪʫʧʫ ʜʦ ɺʅɿ ʫ 2009 ʨʦʮʽ (ʞʫʨʥʘʣ çɺʽʩʥʠʢ ʊɯʄʆ, ˉ4-5 

ʟʘ 2010 ʨʽʢ). ɿʘ ʮʠʤʠ ʜʘʥʠʤʠ, ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʨʝʟʫʣʴʪʘ-

ʪʘʤʠ ʪʝʩʪʫ ɿʅʆ ʟ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʪʘ ʣʽʪʝʨʘʪʫʨʠ (ʧʦʟʥʘʯʠʤʦ ʷʢ 

ὢ) ʪʘ ʩʝʨʝʜʥʽʤ ʙʘʣʦʤ ʟʘ ʥʘʚʯʘʥʥʷ ʥʘ ʧʝʨʰʦʤʫ ʢʫʨʩʽ (Y) ʫ ʚʩʽʡ ʚʠ-

ʙʽʨʮʽ ʜʦʩʣʽʜʞʝʥʠʭ ʦʩʽʙ (ʚʩʴʦʛʦ 22001 ʦʩʦʙʘ) ʩʪʘʥʦʚʠʚ 0,479; ʤʽʞ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ɿʅʆ ʟ ʤʘʪʝʤʘʪʠʢʠ ὢ) ʪʘ ʩʝʨʝʜʥʽʤ ʙʘʣʦʤ ʟʘ ʥʘʚʯʘʥ-

ʥʷ ʥʘ ʧʝʨʰʦʤʫ ʢʫʨʩʽ ï 0,306; ʤʽʞ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʩʪʽʚ ɿʅʆ ʟ ʤʘʪʝ-

ʤʘʪʠʢʠ ʪʘ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʽ ʣʽʪʝʨʘʪʫʨʠ ï 0,634. ɿʘʫʚʘʞʠʤʦ, ʱʦ 

ʥʘʚʝʜʝʥʽ ʟʥʘʯʝʥʥʷ ʦʙʯʠʩʣʝʥʽ ʟʘ ʉʧʽʨʤʝʥʦʤ (ʘʥʘʣʦʛ ʢʦʝʬʽʮʽʻʥʪʘ 

ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ ʜʣʷ ʧʦʨʷʜʢʦʚʠʭ ʟʤʽʥʥʠʭ), ʪʦʙʪʦ ʙʨʘʣʠʩʷ ʜʦ ʫʚʘ-

ʛʠ ʥʝ ʩʘʤʽ ʙʘʣʠ ɿʅʆ, ʘ ʾʭ ʨʘʥʛʠ. 

ɿôʷʩʫʻʤʦ ʯʘʩʪʠʥʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʪʝʩʪʫʚʘʥʥʷ ʟ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʩʝʨʝʜʥʽʤ ʙʘʣʦʤ ʟʘ 1-ʡ ʢʫʨʩ, ʟʘ ʫʤʦʚʠ, 

ʷʢʱʦ ʙʘʣ ɿʅʆ ʟ ʤʦʚʠ ʪʘ ʣʽʪʝʨʘʪʫʨʠ ʤʘʻ ʬʽʢʩʦʚʘʥʝ ʟʥʘʯʝʥʥʷ: 

 

” ȿ

πȟσπφπȟτχωπȟφστ

ρ πȟτχωρ πȟφστ
πȟππυσȢ 

 

ʆʪʨʠʤʘʥʠʡ ʜʦʜʘʪʥʠʡ ʨʝʟʫʣʴʪʘʪ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʩʝʨʝʜ 

ʪʠʭ, ʭʪʦ ʦʪʨʠʤʘʚ ʦʜʥʘʢʦʚʽ ʦʮʽʥʢʠ ʟ ʤʦʚʠ ʪʘ ʣʽʪʝʨʘʪʫʨʠ, ʙʽʣʴʰʝ 

ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʥʘʚʯʘʥʥʷ ʫ ɺʅɿ ʪʽ, ʭʪʦ ʤʘʶʪʴ ʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʟ 

ʤʘʪʝʤʘʪʠʢʠ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʟʥʘʯʝʥʥʷ ʯʘʩʪʠʥʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦ-

ʨʝʣʷʮʽʾ ʻ ʥʘʜʪʦ ʤʘʣʠʤ, ʱʦʙ ʚʚʘʞʘʪʠ ʜʦʜʘʪʢʦʚʠʡ ʬʘʢʪʦʨ ï ʦʮʽʥʢʫ ʟ 

ʤʘʪʝʤʘʪʠʢʠ ï ʟʥʘʯʫʱʠʤ ʜʣʷ ʚʽʜʙʦʨʫ.  

ʊʘʢʦʞ ʟʘʫʚʘʞʠʤʦ, ʱʦ ʷʢʱʦ ʦʙʠʜʚʘ ʧʨʝʜʠʢʪʦʨʠ ʤʘʶʪʴ ʜʦʜʘ-

ʪʥʫ ʢʦʨʝʣʷʮʽʶ ʟ ʢʨʠʪʝʨʽʻʤ ʽ ʩʠʣʴʥʦ ʢʦʨʝʣʴʦʚʘʥʽ ʤʽʞ ʩʦʙʦʶ, ʪʦ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷ ʜʨʫʛʦʛʦ ʧʨʝʜʠʢʪʦʨʘ ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʟʘʡʚʠʤ ʟ ʦʛʣʷʜʫ 

ʥʘ ʡʦʛʦ ʟʘʪʨʘʪʥʽʩʪʴ.  
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ʏʘʩʪʠʥʥʽ ʢʦʨʝʣʷʮʽʾ ʤʦʞʥʘ ʫʟʘʛʘʣʴʥʠʪʠ ʥʘ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ 

ʟʤʽʥʥʠʭ. ʅʝʦʙʭʽʜʥʽ ʦʙʯʠʩʣʝʥʥʷ ʧʨʠ ʮʴʦʤʫ ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʶʶʪʴʩʷ, 

ʾʭ ʢʨʘʱʝ ʚʠʢʦʥʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʧʨʦʛʨʘʤ. ʉʣʽʜ ʧʘʤôʷʪʘʪʠ, ʱʦ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʟʥʘʯʫʱʦʩʪʽ ʯʘʩʪʠʥʥʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʾ ʤʦʞʥʘ ʨʦʙʠʪʠ ʣʠʰʝ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ 

ʟʚʠʯʘʡʥʽ ʧʘʨʥʽ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʟʤʽʥʥʠʤʠ ʻ ʜʦʩʪʘʪʥʴʦ ʥʘʜʽʡʥʠʤʠ. 

ʄʠ ʨʦʟʛʣʷʥʫʣʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʥʷʪʪʷ ʯʘʩʪʠʥʥʦʾ ʢʦʨʝʣʷʮʽʾ ʫ 

ʢʦʥʪʝʢʩʪʽ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʛʥʦʩʪʠʯʥʦʾ ʚʘʣʽʜʥʦʩʪʽ ʙʘʪʘʨʝʾ ʪʝʩʪʽʚ. ɸʣʝ 

ʯʘʩʪʠʥʥʫ ʢʦʨʝʣʷʮʽʶ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʦʞ ʽ ʜʣʷ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʢʨʠʪʝʨʽʘʣʴʥʦʾ ʚʘʣʽʜʥʦʩʪʽ. ʗʢʱʦ ʟʚôʷʟʢʠ ʤʽʞ ʢʦʥʩʪʨʫʢʪʘʤʠ, 

ʧʝʨʝʜʙʘʯʝʥʽ ʪʝʦʨʽʻʶ, ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ ʜʘʥʠʤʠ ʯʘʩʪʠʥʥʠʭ ʢʦʨʝʣʷ-

ʮʽʡ, ʪʦ ʮʝ ʻ ʩʚʽʜʯʝʥʥʷʤʠ ʥʘ ʢʦʨʠʩʪʴ ʧʨʘʚʠʣʴʥʦʩʪʽ ʪʝʦʨʽʾ ʪʘ ʢʦʥʩ-

ʪʨʫʢʪʥʦʾ ʚʘʣʽʜʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʴ. 

ʄʝʪʦʜ ʤʥʦʞʠʥʥʦʾ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ. ɺ ʛʣʘʚʽ 2 ʙʫʣʦ ʧʦʢʘʟʘ-

ʥʦ, ʷʢ ʤʦʜʝʣʴ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʝʨʝʜʙʘʯʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʦʜʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʰʦʛʦ ʚʠʤʽʨʶ-

ʚʘʥʥʷ. ʇʘʤôʷʪʘʶʯʠ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʝʜʠʢʪʦʨʽʚ ʤʦʞʝ 

ʜʘʪʠ ʙʽʣʴʰ ʪʦʯʥʠʡ ʧʨʦʛʥʦʟ ʢʨʠʪʝʨʽʶ, ʤʠ ʤʦʞʝʤʦ ʜʦʩʣʽʜʞʫʚʘʪʠ, 

ʩʢʽʣʴʢʠ ʩʘʤʝ ʪʘ ʷʢʽ ʟ ʧʨʝʜʠʢʪʦʨʽʚ ʩʣʽʜ ʜʦʜʘʚʘʪʠ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠ-

ʩʪʦʚʫʻʪʴʩʷ ʤʦʜʝʣʴ ʤʥʦʞʠʥʥʦʾ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢ-

ʣʘʜ ʟ ʜʚʦʤʘ ʧʨʝʜʠʢʪʦʨʘʤʠ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ ʨʝ-

ʛʨʝʩʽʾ ʢʨʠʪʝʨʽʶ  ʧʦ ʧʨʝʜʠʢʪʦʨʘʭ ʤʘʻ ʚʠʛʣʷʜ: 

 

ὣ ὦ ȿ ὢ ὦ ȿ ὢ ὧȟ 

 

ʜʝ ὣ ï ʧʨʦʛʥʦʟʦʚʘʥʘ ʚʝʣʠʯʠʥʘ ʢʨʠʪʝʨʽʶ, ὦ ȿ  ʪʘ ὦ ȿ  ï ʢʦʝ-

ʬʽʮʽʻʥʪʠ ʨʝʛʨʝʩʽʾ, ʩ ï ʽʥʪʝʨʮʝʧʪ. ɿʘʟʚʠʯʘʡ ʫʩʽ ʦʙʯʠʩʣʝʥʥʷ ʧʨʦʚʦ-

ʜʷʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʧʘʢʝʪʫ. ɼʣʷ 

ʦʙʯʠʩʣʝʥʴ ʚʨʫʯʥʫ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʬʦʨʤʫʣʘʤʠ: 

 

ὦ ȿ

ί ” ” ”

ί ρ ”
ȟ 
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ὦ ȿ

ί ” ” ”

ί ρ ”
ȟ 

 

ὧ ὣ ὦ ȿ ὢ ὦ ȿ ὢȢ 

 

ʋ ʮʠʭ ʬʦʨʤʫʣʘʭ ʤʠ ʚʠʢʦʨʠʩʪʘʣʠ ʫʚʝʜʝʥʽ ʚ ʛʣʘʚʽ 2 ʧʦʟʥʘʯʝʥ-

ʥʷ ʜʣʷ ʚʠʙʽʨʢʦʚʠʭ ʦʮʽʥʦʢ ʩʝʨʝʜʥʴʦʛʦ, ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ, ʪʘ 

ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ. ʈʦʟʛʣʷʥʝʤʦ ʢʦʥʢʨʝʪʥʠʡ ʧʨʠʢʣʘʜ. 

ʅʘ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʬʘʢʫʣʴʪʝʪʽ ʅʽʞʠʥʩʴʢʦʛʦ ʜʝʨʞʘʚ-

ʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʄʠʢʦʣʠ ɻʦʛʦʣʷ ʙʫʣʠ ʟʽʙʨʘʥʽ ʜʘʥʽ ʧʨʦ ʨʝ-

ʟʫʣʴʪʘʪʠ ʪʝʩʪʫʚʘʥʥʷ ʟ ʤʘʪʝʤʘʪʠʢʠ (ὢ) ʽ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʪʘ ʣʽʪʝ-

ʨʘʪʫʨʠ (ὢ) ʚʩʪʫʧʥʠʢʽʚ 2009 ʨʦʢʫ, ʧʨʠʡʥʷʪʠʭ ʥʘ ʥʘʚʯʘʥʥʷ, ʪʘ 

ʦʪʨʠʤʘʥʽ ʥʠʤʠ ʞ ʩʝʨʝʜʥʽ ʙʘʣʠ ʟʘ ʜʚʽ ʧʝʨʰʽ ʩʝʩʽʾ, ʫ ʚʠʛʣʷʜʽ ʦʮʽʥʦʢ 

100-ʙʘʣʴʥʦʾ ʰʢʘʣʠ ʫʥʽʚʝʨʩʠʪʝʪʫ. ɼʘʥʽ ʙʫʣʠ ʦʧʨʘʮʴʦʚʘʥʽ ʟʘ ʜʦʧʦ-

ʤʦʛʦʶ ʧʨʦʛʨʘʤʠ Statistica. ɹʫʣʘ ʦʪʨʠʤʘʥʘ ʪʘʢʘ ʢʦʨʝʣʷʮʽʡʥʘ ʤʘʪʨʠ-

ʮʷ ʜʣʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʚʦʭ ʪʝʩʪʽʚ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʙʘʣʫ ʟʘ 1 ʢʫʨʩ ʥʘ-

ʚʯʘʥʥʷ (ʪʘʙʣʠʮʷ 7.1): 

ʊʘʙʣʠʮʷ 7.1. ʂʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ  

ʜʣʷ ʜʚʦʭ ʧʨʝʜʠʢʪʦʨʽʚ ʪʘ ʢʨʠʪʝʨʽʶ 

 ʊʝʩʪ ʟ  

ʤʘʪʝʤʘʪʠʢʠ  

ʊʝʩʪ ʟ ʫʢʨ. 

ʤʦʚʠ ʪʘ ʣʽʪ. 

ʉʝʨʝʜʥʽʡ ʙʘʣ ʟʘ 

1 ʢʫʨʩ 

ʊʝʩʪ ʟ ʤʘʪʝʤʘʪʠʢʠ 1   

ʊʝʩʪ ʟ ʫʢʨ. ʤʦʚʠ 

ʪʘ ʣʽʪ. 
0,555469 1  

ʉʝʨʝʜʥʽʡ ʙʘʣ ʟʘ 1 

ʢʫʨʩ 
0,604300 0,581156 1 

 

 ʗʢ ʙʘʯʠʤʦ, ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ ʥʘ 1 ʢʫʨʩʽ ʜʝʱʦ ʙʽʣʴʰʝ ʢʦ-

ʨʝʣʶʶʪʴ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʩʪʫʚʘʥʥʷ ʟ ʤʘʪʝʤʘʪʠʢʠ, ʥʽʞ ʟ ʫʢʨʘʾʥʩʴ-

ʢʦʾ ʤʦʚʠ ʪʘ ʣʽʪʝʨʘʪʫʨʠ. ɿʚʽʜʩʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʨʠ 

ʚʩʪʫʧʽ ʪʝʩʪ ʟ ʤʘʪʝʤʘʪʠʢʠ ʧʦʚʠʥʝʥ ʤʘʪʠ ʙʽʣʴʰʫ ʚʘʛʫ. ɸʣʝ ʨʽʚʥʷʥʥʷ 

ʤʥʦʞʠʥʥʦʾ ʨʝʛʨʝʩʽʾ ʜʘʻ ʙʽʣʴʰ ʪʦʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʱʦʜʦ ʚʽʜʥʦʰʝʥʥʷ 

ʚʘʛ ʧʨʝʜʠʢʪʦʨʽʚ, ʦʩʢʽʣʴʢʠ ʚʨʘʭʦʚʫʻ ʪʘʢʦʞ ʽ ʚʟʘʻʤʥʠʡ ʾʭ ʟʚôʷʟʦʢ. 
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ɺʘʛʘ ʪʦʛʦ ʪʝʩʪʫ ʙʘʪʘʨʝʾ, ʯʠʡ ʚʧʣʠʚ ʥʘ ʟʘʛʘʣʴʥʠʡ ʧʨʦʛʥʦʟ ʻ ʙʽʣʴʰ 

ʫʥʽʢʘʣʴʥʠʤ, ʻ ʙʽʣʴʰʦʶ.  

ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʙʫʣʦ ʦʪʨʠʤʘʥʝ ʪʘʢʝ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ ʨʝ-

ʛʨʝʩʽʾ: 

 

ὣ πȟτπχὢ πȟσυυὢ ωωȟφυȢ 
 

ʇʨʠ ʪʘʢʠʭ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʘʭ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʙʘʪʘʨʝʻʶ ʪʝʩ-

ʪʽʚ ʽ ʢʨʠʪʝʨʽʻʤ ʜʦʨʽʚʥʶʻ ʙʣʠʟʴʢʦ 0,67 ï ʨʝʟʫʣʴʪʘʪ, ʷʢʠʡ ʚʚʘʞʘʻʪʴʩʷ 

ʜʫʞʝ ʜʦʙʨʠʤ ʜʣʷ ʧʦʜʽʙʥʠʭ ʚʠʧʘʜʢʽʚ. ʊʝʧʝʨ ʤʦʞʥʘ ʟʥʘʡʪʠ ʚʘʛʠ 

ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʽʚ, ʷʢʽ ʩʣʽʜ ʧʨʠʩʚʦʾʪʠ ʾʤ ʧʨʠ ʚʩʪʫʧʽ, ʥʦʨʤʘʣʽʟʫʚʘʚ-

ʰʠ ʦʪʨʠʤʘʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʟ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ, ʪʦʙʪʦ ʧʦʜʽʣʠʚʰʠ 

ʢʦʞʝʥ ʟ ʥʠʭ ʥʘ ʾʭ ʩʫʤʫ. ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʦʪʨʠʤʘʻʤʦ ʜʣʷ ʪʝʩʪʫ ʟ 

ʤʘʪʝʤʘʪʠʢʠ ʧʨʠʙʣʠʟʥʦ 0,54, ʜʣʷ ʪʝʩʪʫ ʟ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʪʘ ʣʽʪʝ-

ʨʘʪʫʨʠ ï 0,46. ɺʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʽʥʪʝʨʮʝʧʪʫ ʦʪʨʠʤʘʣʠ ʪʦʤʫ, ʱʦ 

ʢʨʠʪʝʨʽʡ ʚʠʤʽʨʶʚʘʚʩʷ ʟʘ ʰʢʘʣʦʶ 0..100 ʙʘʣʽʚ, ʘ ʦʙʠʜʚʘ ʧʨʝʜʠʢʪʦʨʠ 

ï ʟʘ ʰʢʘʣʦʶ 100..200 ʙʘʣʽʚ.  

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʟ ʜʘʥʦʛʦ ʨʽʚʥʷʥʥʷ ʤʦʞʥʘ ʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ 

ʧʨʦ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʧʨʝʜʠʢʪʦʨʽʚ ʜʣʷ ʥʘʡʙʽʣʴʰ ʪʦʯʥʦʛʦ ʧʨʦʛʥʦ-

ʟʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʧʨʝʜʠʢʪʦʨʠ ʚʠʤʽʨʶʚʘʣʠʩʷ ʚ ʦʜʥʽʡ ʽ ʪʽʡ ʞʝ ʰʢʘʣʽ. 

ʗʢʙʠ ʮʝ ʙʫʣʦ ʥʝ ʪʘʢ, ʪʦ ʧʦʪʨʽʙʥʦ ʙʫʣʦ ʙ ʩʢʦʨʠʩʪʘʪʠʩʷ ʽʥʰʦʶ ʬʦʨ-

ʤʦʶ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ ʨʝʛʨʝʩʽʾ, ʫ ʷʢʽʡ ʟʤʽʥʥʽ ʚʠʨʘʞʝʥʽ ʫ ʚʠʛʣʷʜʽ z-

ʦʮʽʥʦʢ, ʘ ʚʽʜʧʦʚʽʜʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʻ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʤʠ ʢʦʝʬʽʮʽʻʥ-

ʪʘʤʠ ʨʝʛʨʝʩʽʾ: 

 

ᾀ ‍ ȿ ᾀ ‍ ȿ ᾀ Ȣ 

 

ʇʨʦ z-ʧʝʨʝʪʚʦʨʝʥʥʷ ʡʰʣʦʩʷ ʫ ʛʣʘʚʽ 2. ʉʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʢʦʝ-

ʬʽʮʽʻʥʪʠ ʨʝʛʨʝʩʽʾ ʦʙʯʠʩʣʶʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

‍ ȿ

ί

ί
ὦ ȿ Ȣ 

 

ɯʥʪʝʨʮʝʧʪ ʪʫʪ ʟʘʚʞʜʠ ʜʦʨʽʚʥʶʻ ʥʫʣʶ. 

ʄʠ ʨʦʟʛʣʷʥʫʣʠ ʧʨʠʢʣʘʜ ʚʠʟʥʘʯʝʥʥʷ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʧʨʝʜʠʢʪʦʨʽʚ ʜʣʷ ʚʠʧʘʜʢʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʨʠʪʝʨʽʶ ʥʘ ʦʩʥʦʚʽ ʜʚʦʭ 

ʧʨʝʜʠʢʪʦʨʽʚ. ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʥʦ-
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ʞʠʥʘ k ʧʨʝʜʠʢʪʦʨʽʚ, ʨʽʚʥʷʥʥʷ ʤʥʦʞʠʥʥʦʾ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ʤʘʻ ʚʠ-

ʛʣʷʜ: 

 

ὣ ὧ ὦ ȿ ȣ ὢ Ễ ὦ ȿ ȣ ὢȢ 

 

ʆʮʽʥʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʝʛʨʝʩʽʾ ʪʘ ʽʥʪʝʨʮʝʧʪʫ ʫ ʚʠʧʘʜʢʫ ʙʽʣʴʰʝ 

ʥʽʞ ʜʚʦʭ ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ ʟʥʘʡʪʠ ʚʨʫʯʥʫ ʜʫʞʝ ʩʢʣʘʜʥʦ. ɼʣʷ 

ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ ʢʦʤʧôʶʪʝʨʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʧʘʢʝ-

ʪʠ, ʪʘʢʽ ʷʢ SPSS ʘʙʦ Statistica.  

ʆʮʽʥʢʘ ʪʦʯʥʦʩʪʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ɼʦʩʽ ʤʠ ʚʚʘʞʘʣʠ, ʱʦ ʥʘ-

ʙʽʨ ʧʨʝʜʠʢʪʦʨʽʚ ʚʠʟʥʘʯʝʥʦ ʥʘʧʝʨʝʜ, ʽ ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʣʠʰʝ ʾʭ ʝʬʝ-

ʢʪʠʚʥʽ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ. ʂʦʣʠ ʨʽʚʥʷʥʥʷ ʤʥʦʞʠʥʥʦʾ ʨʝʛʨʝʩʽʾ 

ʦʪʨʠʤʘʥʦ, ʚʠʥʠʢʘʶʪʴ ʜʚʘ ʟʘʧʠʪʘʥʥʷ:  

1. ʅʘʩʢʽʣʴʢʠ ʪʦʯʥʠʤ ʻ ʧʨʦʛʥʦʟ ʢʨʠʪʝʨʽʶ ʥʘ ʦʩʥʦʚʽ ʟʥʘʡʜʝʥʦ-

ʛʦ ʨʽʚʥʷʥʥʷ? 

2. ʏʠ ʥʝ ʤʦʞʥʘ ʟ ʤʥʦʞʠʥʠ ʧʨʝʜʠʢʪʦʨʽʚ ʧʽʜʽʙʨʘʪʠ ʪʘʢʫ ʾʭ ʧʽ-

ʜʤʥʦʞʠʥʫ, ʷʢʘ ʙ ʜʘʚʘʣʘ ʥʘʡʙʽʣʴʰ ʪʦʯʥʠʡ ʧʨʦʛʥʦʟ? ʄʦʞʣʠʚʦ, ʧʦ-

ʯʘʪʢʦʚʘ ʤʥʦʞʠʥʘ ʧʨʝʜʠʢʪʦʨʽʚ (ʙʘʪʘʨʝʷ ʪʝʩʪʽʚ) ʻ ʥʘʜʣʠʰʢʦʚʦʶ, ʽ 

ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ ʧʝʨʝʜʙʘʯʝʥʥʷ ʢʨʠʪʝ-

ʨʽʶ ʟ ʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ-ʧʨʝʜʠʢʪʦʨʽʚ. ɺʠʜʘ-

ʣʠʚʰʠ ʟ ʙʘʪʘʨʝʾ ʪʝʩʪʽʚ ʣʠʰʥʽ, ʤʠ ʟʝʢʦʥʦʤʠʤʦ ʥʘ ʤʘʡʙʫʪʥʻ ʣʶʜʩʴʢʽ 

ʪʘ ʤʘʪʝʨʽʘʣʴʥʽ ʨʝʩʫʨʩʠ, ʽ ʦʜʥʦʯʘʩʥʦ ʧʽʜʚʠʱʠʤʦ ʾʾ ʧʨʦʛʥʦʩʪʠʯʥʫ 

ʚʘʣʽʜʥʽʩʪʴ. 

ʗʢʙʠ ʨʽʚʥʷʥʥʷ ʤʥʦʞʠʥʥʦʾ ʨʝʛʨʝʩʽʾ ʙʫʣʦ ʦʪʨʠʤʘʥʝ ʥʘ ʦʩʥʦʚʽ 

ʨʝʟʫʣʴʪʘʪʽʚ ʫʩʽʻʾ ʮʽʣʴʦʚʦʾ ʧʦʧʫʣʷʮʽʾ, ʚʦʥʦ ʤʘʣʦ ʙ ʩʢʦʨʽʰ ʟʘ ʚʩʝ 

ʜʝʱʦ ʽʥʰʠʡ ʚʠʛʣʷʜ, ʥʽʞ ʨʽʚʥʷʥʥʷ, ʦʪʨʠʤʘʥʝ ʥʘ ʦʩʥʦʚʽ ʚʠʙʽʨʢʠ. 

ʄʽʨʦʶ, ʷʢʘ ʜʦʧʦʤʘʛʘʻ ʟôʷʩʫʚʘʪʠ ʮʶ ʚʽʜʤʽʥʥʽʩʪʴ, ʻ ʪʘʢ ʟʚʘʥʠʡ ʢʚʘʜ-

ʨʘʪ ʢʦʝʬʽʮʽʻʥʪʘ ʢʨʦʩ-ʚʘʣʽʜʥʦʾ ʢʦʨʝʣʷʮʽʾ ” Ȣ ɹʨʘʫʥ ʟʘʧʨʦʧʦʥʫʚʘʚ 
ʦʮʽʥʢʫ ʮʽʻʾ ʚʝʣʠʯʠʥʠ: 

 

Ὑ
ὔ Ὧ σὙ Ὑ

ὔ ςὯ ςὙ Ὧ
ȟ 

 

ʜʝ k ï ʢʽʣʴʢʽʩʪʴ ʧʨʝʜʠʢʪʦʨʽʚ, N ï ʢʽʣʴʢʽʩʪʴ ʦʧʠʪʫʚʘʥʠʭ,  

 

Ὑ Ὑ
Ὧρ Ὑ

ὔ Ὧ ρ
ȟ 
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Ὑ Ὑ
ςὯρ Ὑ

ὔ ρ ὔ Ὧ ρ
ȟ 

 

ɺ ʩʚʦʶ ʯʝʨʛʫ, ʚ ʜʚʦʭ ʦʩʪʘʥʥʽʭ ʬʦʨʤʫʣʘʭ ʧʨʠʩʫʪʥʷ ʚʝʣʠʯʠʥʘ Ὑ , 

ʷʢʘ ʜʣʷ ʚʠʧʘʜʢʫ ʜʚʦʭ ʧʨʝʜʠʢʪʦʨʽʚ ʦʙʯʠʩʣʶʻʪɹ ʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

Ὑ
ί ὦ ȿ ” ί ὦ ȿ ”

ί
Ȣ 

 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʚʝʣʠʯʠʥʘ Ὑ  ʥʝ ʻ ʢʚʘʜʨʘʪʦʤ ʚʝʣʠʯʠʥʠ ὙȢ 
ʗʢʱʦ ʷʢʘʩʴ ʟ ʮʠʭ ʜʚʦʭ ʚʝʣʠʯʠʥ ʚʠʭʦʜʠʪʴ ʚʽʜôʻʤʥʦʶ, ʧʦʪʨʽʙʥʦ 

ʚʚʘʞʘʪʠ ʾʾ ʨʽʚʥʦʶ ʥʫʣʶ. 

ʉʝʨʝʜ ʫʩʽʭ ʧʦʻʜʥʘʥʴ ʧʨʝʜʠʢʪʦʨʽʚ ʩʣʽʜ ʚʠʙʠʨʘʪʠ ʪʝ, ʷʢʝ ʜʘʻ 

ʥʘʡʙʽʣʴʰʫ ʚʝʣʠʯʠʥʫ Ὑ . ʆʩʢʽʣʴʢʠ ʮʷ ʚʝʣʠʯʠʥʘ ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʫ-

ʤʫ ʦʜʥʦʯʘʩʥʦ ʟ ʚʝʣʠʯʠʥʦʶ Ὑȟ ʪʦ ʜʦʩʪʘʪʥʴʦ ʘʥʘʣʽʟʫʚʘʪʠ ʟʥʘʯʝʥʥʷ 

ʦʩʪʘʥʥʴʦʾ. 

ɯʥʰʦʶ ʤʽʨʦʶ ʪʦʯʥʦʩʪʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʻ ʩʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ 

ʦʮʽʥʢʠ Yô. ɼʣʷ ʚʠʧʘʜʢʫ ʟ ʜʚʦʤʘ ʧʨʝʜʠʢʪʦʨʘʤʠ ʢʚʘʜʨʘʪ ʮʽʻʾ ʚʝʣʠʯʠ-

ʥʠ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

ὛὉ
ὔ ρ

ὔ ς
ί ρ Ὑ ρ

ρ

ὔ

ᾀ ᾀ ς” ᾀᾀ

ὔ ρ ρ ”
ȟ 

 

ʜʝ ᾀ ʪʘ ᾀ ʧʦʟʥʘʯʘʶʪʴ z-ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʮʽʥʦʢ ὢ ʪʘ ὢ ʚʽʜʧʦʚʽʜʥʦ. 

ʉʪʘʥʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ʦʮʽʥʢʠ Yô ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʚʠʟʥʘ-

ʯʝʥʥʷ ʜʦʚʽʨʯʦʛʦ ʽʥʪʝʨʚʘʣʫ ʧʨʦʛʥʦʟʫ ʢʨʠʪʝʨʽʶ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʾʾ 

ʨʦʟʧʦʜʽʣ ʙʣʠʟʴʢʠʡ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʥʘʧʨʠ-

ʢʣʘʜ, ʟ ʡʤʦʚʽʨʥʽʩʪʶ 0,68, ʪʦʙʪʦ ʟ 68% ʚʧʝʚʥʝʥʦʩʪʽ, ʱʦ ʬʘʢʪʠʯʥʝ 

ʟʥʘʯʝʥʥʷ Y ʧʦʪʨʘʧʠʪʴ ʚ ʽʥʪʝʨʚʘʣ ὣ ρὛὉ Ȣ  
ʑʝ ʨʘʟ ʧʽʜʢʨʝʩʣʠʤʦ, ʱʦ ʤʥʦʞʠʥʥʠʡ ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʟ 

ʙʽʣʴʰ ʥʽʞ ʜʚʦʤʘ ʥʝʟʘʣʝʞʥʠʤʠ ʟʤʽʥʥʠʤʠ ʻ ʩʢʣʘʜʥʠʤ ʜʣʷ ʨʫʯʥʠʭ 

ʦʙʯʠʩʣʝʥʴ ʽ ʟʘʟʚʠʯʘʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʨʦʛʨʘʤ. ʅʘʚʝʜʝʥʽ ʫ ʮʽʡ ʛʣʘʚʽ ʬʦʨʤʫʣʠ ʜʦʧʦʤʘʛʘʶʪʴ 

ʟʚʽʨʷʪʠ ʨʦʙʦʪʫ ʮʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʚʠʧʘʜʢʫ ʜʚʦʭ ʧʨʝʜʠʢʪʦʨʽʚ, ʽ ʻ ʥʝ-

ʧʨʷʤʠʤ ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ ʧʨʘʚʠʣʴʥʦʛʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ ʙʽʣʴʰ 

ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʧʨʝʜʠʢʪʦʨʽʚ.  
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ʂʣʘʩʠʬʽʢʘʮʽʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʛʦ ʘʥʘʣʽʟʫ. 

ʅʝʭʘʡ ʪʝʧʝʨ ʻ ʤʥʦʞʠʥʘ ʥʝʧʝʨʝʨʚʥʠʭ ʧʨʝʜʠʢʪʦʨʽʚ, ʘ ʢʨʠʪʝʨʽʻʤ ʻ ʥʝ 

ʥʝʧʝʨʝʨʚʥʘ ʟʤʽʥʥʘ, ʷʢ ʫ ʧʦʧʝʨʝʜʥʴʦʤʫ ʚʠʧʘʜʢʫ, ʘ ʜʝʷʢʘ ʤʥʦʞʠʥʘ 

ʢʣʘʩʽʚ. ʇʨʠʢʣʘʜʠ: 

1. ʇʨʠʡʤʘʣʴʥʘ ʢʦʤʽʩʽʷ ʜʝʷʢʦʛʦ ɺʅɿ ʙʘʞʘʻ ʚʽʜʥʝʩʪʠ ʢʦʞʥʦʛʦ 

ʘʙʽʪʫʨʽʻʥʪʘ ʥʘ ʦʩʥʦʚʽ ʡʦʛʦ ʦʮʽʥʦʢ ʟʘ ʪʝʩʪʠ ɿʅʆ ʽ (ʘʙʦ) ʩʝʨʝʜʥʴʦʛʦ 

ʙʘʣʫ ʰʢʽʣʴʥʦʛʦ ʘʪʝʩʪʘʪʫ ʜʦ ʦʜʥʽʻʾ ʟ ʜʚʦʭ ʧʦʧʫʣʷʮʽʡ: ʪʠʭ ʩʪʫʜʝʥʪʽʚ, 

ʭʪʦ ʫʩʧʽʰʥʦ ʟʘʢʽʥʯʠʪʴ ɺʅɿ, ʘʙʦ ʪʠʭ, ʭʪʦ ʡʦʛʦ ʥʝ ʟʘʢʽʥʯʠʪʴ. ʊʫʪ 

ʥʝʟʘʣʝʞʥʠʤʠ ʟʤʽʥʥʠʤʠ-ʧʨʝʜʠʢʪʦʨʘʤʠ ʻ ʦʮʽʥʢʠ ɿʅʆ ʪʘ ʩʝʨʝʜʥʽʡ 

ʙʘʣ ʘʪʝʩʪʘʪʫ, ʘ ʟʘʣʝʞʥʘ ʟʤʽʥʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʚʦʤʘ ʢʣʘʩʘʤʠ: çʟʘ-

ʢʽʥʯʠʪʴ ɺʅɿè ʽ çʥʝ ʟʘʢʽʥʯʠʪʴ ɺʅɿè. 

2. ʋ ʜʝʷʢʽʡ ʣʽʢʘʨʥʽ ʧʘʮʽʻʥʪʠ ʙʫʣʠ ʚʽʜʥʝʩʝʥʽ ʜʦ ʦʜʥʽʻʾ ʟ ʜʚʦʭ 

ʛʨʫʧ: çʭʚʦʨʽ ʥʘ ʜʝʧʨʝʩʽʶè ʪʘ çʭʚʦʨʽ ʥʘ ʰʠʟʦʬʨʝʥʽʶè. ʉʪʚʦʨʝʥʘ 

ʙʘʪʘʨʝʷ ʪʝʩʪʽʚ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʯʦʪʠʨʴʦʭ ʢʦʥʩʪʨʫʢʪʽʚ: ʷʩʥʦʩʪʽ 

ʩʚʽʜʦʤʦʩʪʽ, ʟʘʛʘʣʴʤʦʚʘʥʦʩʪʽ, ʚʦʨʦʞʦʾ ʧʽʜʦʟʨʽʣʠʚʦʩʪʽ, ʜʝʧʨʝʩʠʚʥʦʾ 

ʪʨʠʚʦʞʥʦʩʪʽ. ʇʦʪʨʽʙʥʦ ʜʦʩʣʽʜʠʪʠ ʧʨʠʜʘʪʥʽʩʪʴ ʮʽʻʾ ʙʘʪʘʨʝʾ ʪʝʩʪʽʚ ʜʦ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʦ ʚʽʜʥʝʩʝʥʥʷ ʭʚʦʨʦʛʦ ʜʦ ʦʜʥʦʛʦ ʟ ʢʣʘʩʽʚ. 

ʇʦʜʽʙʥʽ ʟʘʜʘʯʽ ʚʠʨʽʰʫʶʪʴʩʷ ʤʝʪʦʜʘʤʠ ʪʘʢ ʟʚʘʥʦʛʦ ʜʠʩʢʨʠʤʽ-

ʥʘʥʪʥʦʛʦ ʘʥʘʣʽʟʫ. ʇʦʜʽʙʥʦ ʜʦ ʚʠʧʘʜʢʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʤʥʦʞʠʥʥʦʾ ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ, ʜʠʩʢʨʠʤʽʥʘʥʪʥʠʡ ʘʥʘʣʽʟ ʨʦʟʧʦʯʠʥʘ-

ʻʪʴʩʷ ʟ ʘʥʘʣʽʟʫ ʚʠʙʽʨʢʠ ʪʠʭ ʦʩʽʙ, ʜʣʷ ʷʢʠʭ ʧʨʘʚʠʣʴʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ 

ʚʞʝ ʚʽʜʦʤʘ. ʊʘʢʫ ʚʠʙʽʨʢʫ ʚ ʘʥʘʣʽʟʽ ʜʘʥʠʭ ʯʘʩʪʦ ʥʘʟʠʚʘʶʪʴ ʥʘʚʯʘʶ-

ʯʦʶ. ɼʘʣʽ ʥʘ ʦʩʥʦʚʽ ʥʘʚʯʘʶʯʦʾ ʚʠʙʽʨʢʠ ʚʠʚʦʜʠʪʴʩʷ ʜʠʩʢʨʠʤʽʥʘʥʪ-

ʥʘ ʬʫʥʢʮʽʷ ʫ ʚʠʛʣʷʜʽ ʣʽʥʽʡʥʦʾ ʢʦʤʙʽʥʘʮʽʾ ʟʤʽʥʥʠʭ-ʧʨʝʜʠʢʪʦʨʽʚ ὢ ʟ 

ʚʘʛʦʚʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ὥ. ʋ ʚʠʧʘʜʢʫ ʧ ʧʨʝʜʠʢʪʦʨʽʚ ʜʠʩʢʨʠʤʽʥʘʥ-

ʪʥʘ ʬʫʥʢʮʽʷ ʤʘʻ ʚʠʛʣʷʜ: 

 

ὣ ὥὢ ὥὢ ỄὥὢȢ 
 

ɺʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʧʽʜʙʠʨʘʶʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʟʥʘʯʝʥ-

ʥʷ Y ʷʢʦʤʦʛʘ ʩʠʣʴʥʽʰʝ ʚʽʜʨʽʟʥʷʣʦʩʷ ʜʣʷ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʽʟʥʠʭ ʢʣʘ-

ʩʽʚ ʢʨʠʪʝʨʽʘʣʴʥʦʾ ʟʤʽʥʥʦʾ. ʗʢʱʦ ʢʣʘʩʽʚ ʢʨʠʪʝʨʽʡ ʧʨʝʜʩʪʘʚʣʝʥʦ ʣʠ-

ʰʝ ʜʚʦʤʘ ʢʣʘʩʘʤʠ, ʪʦ ʤʽʨʦʶ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʢʣʘʩʘʤʠ ʧʨʠʨʦʜʥʦ 

ʚʚʘʞʘʪʠ ʚʝʣʠʯʠʥʫ 

 

ύ
‘ ‘

ί
Ȣ 
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ʋ ʯʠʩʝʣʴʥʠʢʫ ʪʫʪ ʟʥʘʭʦʜʠʪʴʩʷ ʨʽʟʥʠʮʷ ʤʽʞ ʩʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ 

ʬʫʥʢʮʽʾ Y, ʦʙʯʠʩʣʝʥʠʤʠ ʦʢʨʝʤʦ ʜʣʷ ʢʦʞʥʦʾ ʛʨʫʧʠ ʦʩʽʙ, ʷʢʘ ʫʪʚʦʨʠ-

ʣʘ ʢʣʘʩ, ʫ ʟʥʘʤʝʥʥʠʢʫ ï ʟʘʛʘʣʴʥʘ ʜʣʷ ʚʩʽʻʾ ʚʠʙʽʨʢʠ ʦʩʽʙ ʜʠʩʧʝʨʩʽʷ 

ʟʤʽʥʥʦʾ Y. ɿʘʚʜʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʧʽʜʙʦʨʽ ʪʘʢʠʭ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ, 

ʱʦʙ ʟʥʘʯʝʥʥʷ ύ ʙʫʣʦ ʤʘʢʩʠʤʘʣʴʥʠʤ. 

ʉʧʦʩʽʙ ʚʽʜʰʫʢʘʥʥʷ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʨʝʜʠʢʪʦʨʽʚ ʜʣʷ 

ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʾ ʬʫʥʢʮʽʾ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʮʽʻʾ ʢʥʠʛʠ. ɼʣʷ ʦʧʘʥʫ-

ʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʩʣʽʜ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʣʽʪʝʨʘʪʫʨʠ ʟ 

ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʥʘ ʧʨʘʢʪʠʮʽ ʞ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ 

ʢʦʤʧôʶʪʝʨʥʽ ʧʨʦʛʨʘʤʠ. 

ʑʦʡʥʦ ʜʠʩʢʨʠʤʽʥʘʥʪʥʘ ʬʫʥʢʮʽʷ ʙʫʜʝ ʧʦʙʫʜʦʚʘʥʘ, ʾʾ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʥʦʚʠʭ ʦʩʽʙ ʥʘ ʦʩʥʦʚʽ ʾʭʥʽʭ ʟʥʘ-

ʯʝʥʴ ʧʨʝʜʠʢʪʦʨʽʚ. ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʚʠʚʝʩʪʠ ʧʨʘʚʠʣʦ ʚʽʜʥʝʩʝʥʥʷ 

ʦʩʦʙʠ ʜʦ ʧʝʚʥʦʛʦ ʢʣʘʩʫ. ɽʚʨʠʩʪʠʯʥʠʡ ʩʧʦʩʽʙ ʚʠʚʝʜʝʥʥʷ ʪʘʢʦʛʦ 

ʧʨʘʚʠʣʘ ʧʦʷʩʥʠʤʦ ʥʘ ʧʨʠʢʣʘʜʽ. ʅʝʭʘʡ ʨʽʚʥʷʥʥʷ ʜʣʷ ʜʠʩʢʨʠʤʽʥʘʥʪ-

ʥʦʾ ʬʫʥʢʮʽʾ ʦʪʨʠʤʘʥʦ, ʽ ʦʙʯʠʩʣʝʥʦ ʾʾ ʟʥʘʯʝʥʥʷ ʜʣʷ ʢʦʞʥʦʛʦ ʧʨʝʜ-

ʩʪʘʚʥʠʢʘ ʥʘʚʯʘʶʯʦʾ ʚʠʙʽʨʢʠ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 10 ʦʩʽʙ, ʧʦ 5 ʧʨʝʜ-

ʩʪʘʚʥʠʢʽʚ ʢʦʞʥʦʛʦ ʟ ʜʚʦʭ ʢʣʘʩʽʚ (ʪʘʙʣʠʮʷ 7.2): 

 
ʊʘʙʣʠʮʷ 7.2. ɿʥʘʯʝʥʥʷ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʾ  

ʬʫʥʢʮʽʾ ʜʣʷ ʥʘʚʯʘʶʯʦʾ ʚʠʙʽʨʢʠ ʟ 10 ʦʩʽʙ. 

ʂʣʘʩ ˉ ʦʩʦʙʠ 
ɿʥʘʯʝʥʥʷ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʾ 

ʬʫʥʢʮʽʾ Y 

ɯ 

1 -3,41 

2 -2,62 

3 -3,01 

4 -3,01 

5 -0,84 

ɯɯ 

6 -12,70 

7 -14,34 

8 -20,12 

9 -8,42 

10 -0,33 

 

 ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ, ʜʦ ʧʝʨʰʦʛʦ ʢʣʘʩʫ ʧʦʪʨʘʧʣʷʶʪʴ ʦʩʦʙʠ ʟ 

ʟʘʛʘʣʦʤ ʙʽʣʴʰʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʾ ʬʫʥʢʮʽʾ. ʂʦʥʩʪʨʫ-

ʶʚʘʥʥʷ ʨʝʢʦʤʝʥʜʦʚʘʥʦʛʦ ʧʨʘʚʠʣʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʦʞʝ ʧʦʣʷʛʘʪʠ ʫ 
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ʪʦʤʫ, ʱʦʙ ʟʥʘʡʪʠ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʾ ʬʫʥʢʮʽʾ ʫ ʢʣʘ-

ʩʘʭ, ʘ ʧʦʪʽʤ ï ʩʝʨʝʜʠʥʫ (ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ) ʤʽʞ ʟʥʘʡʜʝʥʠʤʠ 

ʜʚʦʤʘ ʯʠʩʣʘʤʠ. ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ‘ ςȟπȟ ‘ ρρȟς, ʪʦʜʽ 
ʧʦʨʦʛʦʚʝ ʟʥʘʯʝʥʥʷ  

 

ὧ
‘ ‘

ς

ςȟπ ρρȟς

ς
φȟφȢ 

 

ʆʪʨʠʤʘʣʠ ʧʨʘʚʠʣʦ: ʷʢʱʦ ʟʥʘʯʝʥʥʷ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʾ ʬʫʥʢʮʽʾ 

ʜʣʷ ʜʝʷʢʦʾ ʦʩʦʙʠ ʥʠʞʯʝ, ʥʽʞ φȟφ, ʾʾ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʜʦ ɯɯ ʢʣʘʩʫ, ʘ 
ʷʢʱʦ ʚʠʱʝ ï ʜʦ ɯ ʢʣʘʩʫ. 

ʗʢ ʽ ʚʠʧʘʜʢʫ ʟ ʤʥʦʞʠʥʥʦʶ ʨʝʛʨʝʩʽʻʶ, ʧʦʪʨʽʙʥʦ ʫʤʽʪʠ ʦʮʽʥʶ-

ʚʘʪʠ ʪʦʯʥʽʩʪʴ ʧʨʦʛʥʦʟʫ. ʇʨʦʩʪʘ ʦʮʽʥʢʘ ʤʦʞʝ ʧʦʣʷʛʘʪʠ ʫ ʡʤʦʚʽʨʥʦʩ-

ʪʽ ʧʦʪʨʘʧʣʷʥʥʷ ʦʩʦʙʠ ʜʦ ʢʣʘʩʫ, ʟʥʘʡʜʝʥʘ ʟʘ ʜʘʥʠʤʠ ʥʘʚʯʘʶʯʦʾ ʚʠ-

ʙʽʨʢʠ ʥʘ ʦʩʥʦʚʽ ʩʢʦʥʩʪʨʫʡʦʚʘʥʦʛʦ ʧʨʘʚʠʣʘ. ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʫʩʽ 

5 ʦʩʽʙ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ɯ ʢʣʘʩʫ, ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʧʨʘʚʠʣʫ, ʽ ʦʜʥʘ ʦʩʦ-

ʙʘ ʟ ɯɯ ʢʣʘʩʫ ï ʥʝ ʟʘʜʦʚʦʣʴʥʷʻ. ʗʢʙʠ ʥʘʚʯʘʶʯʘ ʚʠʙʽʨʢʘ ʙʫʣʘ ʜʦʩʪʘʪ-

ʥʴʦ ʚʝʣʠʢʦʶ ʽ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʶ, ʤʦʞʥʘ ʙʫʣʦ ʙ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 

ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʩʪʚʦʨʝʥʝ ʧʨʘʚʠʣʦ ʢʦʨʝʢʪʥʦ ʚʽʜʥʝʩʝ ʥʦʚʫ ʦʩʦ-

ʙʫ ʜʦ ɯ ʢʣʘʩʫ, ʜʦʨʽʚʥʶʻ 1, ʘ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʧʨʘʚʠʣʦ ʢʦʨʝʢʪʥʦ 

ʚʽʜʥʝʩʝ ʦʩʦʙʫ ʜʦ ɯɯ ʢʣʘʩʫ ï 0,8.    

ʂʨʽʤ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʜʠʩʢʨʠʤʽʥʘʥʪʥʘ ʬʫʥʢ-

ʮʽʷ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʢʦʥʩʪʨʫʢʪʥʦʾ ʚʘʣʽʜʥʦʩʪʽ 

ʧʨʝʜʠʢʪʦʨʽʚ. ʗʢʱʦ ʚʩʽ ʧʨʝʜʠʢʪʦʨʠ ʚʠʤʽʨʷʥʽ ʫ ʦʜʥʽʡ ʽ ʪʽʡ ʞʝ ʰʢʘʣʽ, 

ʪʦ ʧʦʨʽʚʥʷʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʨʠ ʧʨʝʜʠʢʪʦʨʘʭ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʷʢʠʡ ʟ ʥʠʭ ʤʘʻ ʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ: 

ʯʠʤ ʙʽʣʴʰʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʪʠʤ ʙʽʣʴʰʠʡ ʚʧʣʠʚ. ɸʣʝ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ 

ʧʨʝʜʠʢʪʦʨʠ ʚʠʤʽʨʷʥʽ ʫ ʨʽʟʥʠʭ ʰʢʘʣʘʭ, ʩʧʦʯʘʪʢʫ ʩʣʽʜ ʦʙʯʠʩʣʠʪʠ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʜʠʩʢʨʠʤʽʥʘʥʪʥʽ ʚʘʛʠ, ʽ ʚʞʝ ʧʦ ʥʠʭ ʩʫʜʠʪʠ ʧʨʦ 

ʚʧʣʠʚ ʢʦʞʥʦʾ ʽʟ ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ ʥʘ ʟʘʣʝʞʥʫ ʟʤʽʥʥʫ. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʢʨʘʱʠʤ ʤʝʪʦʜʦʤ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʾ ʬʫʥʢʮʽʾ ʻ ʘʥʘʣʽʟ ʢʦʨʝʣʷʮʽʡʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʽʞ 

ʢʦʞʥʦʶ ʽʟ ʟʤʽʥʥʠʭ ʪʘ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʶ ʬʫʥʢʮʽʻʶ. ɼʣʷ ʦʙʯʠʩʣʝʥʥʷ 

ʢʦʨʝʣʷʮʽʾ ʤʽʞ, ʥʘʧʨʠʢʣʘʜ, ʧʨʝʜʠʢʪʦʨʦʤ ὢ ʪʘ ʜʠʩʢʨʠʤʽʥʘʥʪʥʦʶ 

ʬʫʥʢʮʽʻʶ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʦʨʤʫʣʘ: 

 

” ὥ ὥ”  Ễ ὥ” Ȣ 
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8. ̱ ˚ˍ˘˴˔ ˟˒˞˟˛ˏ˕ˢ ˔ˍˏˑˍ˚˩ 

ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʝʪʘʧʽʚ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦ-

ʛʦ ʪʝʩʪʫ ʻ ʾʭ ʘʥʘʣʽʟ ʡʦʛʦ ʟʘʚʜʘʥʴ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ 

ʧʽʜ ʯʘʩ ʧʦʣʴʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʩʪʫ (ʪʦʙʪʦ ʘʧʨʦʙʘʮʽʾ ʪʝʩʪʫ ʥʘ 

ʚʝʣʠʢʽʡ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʡ ʚʠʙʽʨʮʽ ʟ ʮʽʣʴʦʚʦʾ ʧʦʧʫʣʷʮʽʾ). ʏʠʩʣʦʚʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ, ʦʪʨʠʤʘʥʽ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʧʦʣʴʦ-

ʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘʟʠʚʘʶʪʴ ʱʝ ʧʩʠʭʦʤʝʪʨʠʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʢʘʤʠ ʟʘʚʜʘʥʴ. ʎʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʘʩʪʦ ʟʙʝʨʽʛʘʶʪʴ ʨʘʟʦʤ ʽʟ ʟʘ-

ʚʜʘʥʥʷʤʠ ʫ ʙʘʥʢʫ ʟʘʚʜʘʥʴ, ʱʦʙ ʧʦʪʽʤ ʧʽʜʽʙʨʘʪʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʪʝʩʪʫ, ʷʢʽ ʟʘʙʝʟʧʝʯʘʪʴ ʧʦʪʨʽʙʥʫ ʡʦʛʦ ʷʢʽʩʪʴ. ɼʝʷʢʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʚʜʘʥʴ ʦʪʨʠʤʫʶʪʴ ʚ ʨʘʤʢʘʭ ʢʣʘʩʠʯʥʦʾ ʪʝʦʨʽʾ ʪʝʩ-

ʪʫʚʘʥʥʷ, ʦʧʠʩʘʥʦʾ ʥʘʤʠ ʚ 5 ʛʣʘʚʽ. ɸʣʝ ʪʘʢʦʞ ʜʣʷ ʰʠʨʦʢʦʤʘʩʰʪʘʙ-

ʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʟ ʚʝʣʠʢʦʶ ʮʽʣʴʦʚʦʶ ʧʦʧʫʣʷʮʽʻʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽ 

ʪʘʢ ʟʚʘʥʫ ʩʫʯʘʩʥʫ ʪʝʦʨʽʶ ʪʝʩʪʫʚʘʥʥʷ ï ʪʘʢ ʫ ʥʘʩ ʯʘʩʦʤ ʧʝʨʝʢʣʘʜʘ-

ʶʪʴ ʘʥʛʣʽʡʩʴʢʫ ʥʘʟʚʫ ʪʝʦʨʽʾ Item Response Theory (IRT), ʷʢʘ ʥʝ ʤʦ-

ʞʝ ʙʫʪʠ ʧʝʨʝʢʣʘʜʝʥʦʶ ʫʢʨʘʾʥʩʴʢʦʶ ʜʦʩʣʽʚʥʦ. ʎʷ ʪʝʦʨʽʷ ʟʥʘʯʥʦʶ 

ʤʽʨʦʶ ʦʨʽʻʥʪʦʚʘʥʘ ʩʘʤʝ ʥʘ ʘʥʘʣʽʟ ʦʢʨʝʤʠʭ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ, ʽ ʜʘʣʽ 

ʤʠ ʧʦʟʥʘʡʦʤʠʤʦʩʷ ʟ ʦʩʥʦʚʘʤʠ ʮʽʻʾ ʪʝʦʨʽʾ. 

ʊʨʫʜʥʽʩʪʴ ʟʘʚʜʘʥʴ. ɼʣʷ ʟʘʚʜʘʥʥʷ, ʷʢʝ ʦʮʽʥʶʻʪʴʩʷ ʟʘ ʜʠʭʦ-

ʪʦʤʽʯʥʦʶ ʰʢʘʣʦʶ çʧʨʘʚʠʣʴʥʦ-ʥʝʧʨʘʚʠʣʴʥʦè (ʙʫʜʝʤʦ ʥʘʜʘʣʽ ʥʘʟʠ-

ʚʘʪʠ ʾʭ ʧʨʦʩʪʦ ʜʠʭʦʪʦʤʽʯʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ), ʪʨʫʜʥʽʩʪʴ (ʘʙʦ ʩʢʣʘʜ-

ʥʽʩʪʴ) ʟʘʚʜʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʽʜʥʦʩʥʘ ʯʘʩʪʢʘ ʪʠʭ ʝʢʟʘʤʝʥʦʚʘ-

ʥʠʭ, ʷʢʽ ʚʽʜʧʦʚʽʣʠ ʥʘ ʟʘʚʜʘʥʥʷ ʧʨʘʚʠʣʴʥʦ. ʅʝʭʘʡ ʫ ʨʝʧʨʝʟʝʥʪʘʪʠʚ-

ʥʽʡ ʚʠʙʽʨʮʽ 100 ʦʩʽʙ, ʽ 60 ʟ ʥʠʭ ʧʨʘʚʠʣʴʥʦ ʚʽʜʧʦʚʽʣʠ ʥʘ ʜʘʥʝ ʟʘ-

ʚʜʘʥʥʷ. ʊʦʜʽ ʪʨʫʜʥʽʩʪʴ ʟʘʚʜʘʥʥʷ  

 

ὴ
φπ

ρππ
πȟφȢ 

 

ʄʠ ʥʝ ʜʘʨʝʤʥʦ ʧʦʟʥʘʯʠʣʠ ʮʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʙʫʢʚʦʶ ʨ - ʪ̔ -

ʻʶ ʞ, ʱʦ ʡʤʦʚʽʨʥʽʩʪʴ, ʘʜʞʝ ʦʪʨʠʤʘʥʘ ʚʝʣʠʯʠʥʘ ï ʮʝ ʧʨʠʙʣʠʟʥʘ 

ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʧʨʝʜʩʪʘʚʥʠʢ ʮʽʣʴʦʚʦʾ ʧʦʧʫʣʷʮʽʾ ʚʽʜʧʦʚʽʩʪʴ ʥʘ 

ʟʘʚʜʘʥʥʷ ʧʨʘʚʠʣʴʥʦ. ʊʘʢ ʩʢʣʘʣʦʩʷ, ʱʦ ʪʝʨʤʽʥʦʤ çʪʨʫʜʥʽʩʪʴè ʤʠ 

ʥʘʩʧʨʘʚʜʽ ʧʦʟʥʘʯʘʻʤʦ ʣʝʛʢʽʩʪʴ ʟʘʚʜʘʥʥʷ: ʯʠʤ ʙʽʣʴʰʘ ʪʨʫʜʥʽʩʪʴ 
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ʟʘʚʜʘʥʥʷ ʫ ʚʠʟʥʘʯʝʥʦʤʫ ʥʘʤʠ ʪʝʭʥʽʯʥʦʤʫ ʩʝʥʩʽ, ʪʦʙʪʦ ʯʠʤ ʙʽʣʴʰʝ 

ʨ, ʪʠʤ ʣʝʛʰʝ ʥʘ ʥʴʦʛʦ ʚʽʜʧʦʚʽʩʪʠ ʝʢʟʘʤʝʥʦʚʘʥʦʤʫ. ʆʯʝʚʠʜʥʦ, ʱʦ 

ʡʤʦʚʽʨʥʽʩʪʴ ʚʽʜʧʦʚʽʩʪʠ ʥʘ ʟʘʚʜʘʥʥʷ ʥʝʧʨʘʚʠʣʴʥʦ ʜʦʨʽʚʥʶʻ, ʷʢ ʡʤʦ-

ʚʽʨʥʽʩʪʴ ʧʨʦʪʠʣʝʞʥʦʾ ʧʦʜʽʾ, 

 

ή ρ ὴȢ 
 

ʗʢʱʦ ʪʝʩʪ ʮʽʣʢʦʤ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʠʭʦʪʦʤʽʯʥʠʭ ʟʘʚʜʘʥʴ, ʪʦ 

ʡʦʛʦ ʪʨʫʜʥʽʩʪʶ ʻ ʩʫʤʘʨʥʘ ʪʨʫʜʥʽʩʪʴ ʟʘʚʜʘʥʴ ВὴȢ ʊʘʢʦʞ ʚʞʠʚʘʶʪʴ 
ʪʘʢʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʷʢ ʩʝʨʝʜʥʷ ʪʨʫʜʥʽʩʪʴ ʟʘʚʜʘʥʴ ʪʝʩʪʫ ï ʮʝ 

ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʪʨʫʜʥʦʩʪʝʡ ʫʩʽʭ ʟʘʚʜʘʥʴ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʪʝʩ-

ʪʫ. ɼʣʷ ʪʝʩʪʫ ʟ k ʟʘʚʜʘʥʥʷʤʠ ʩʝʨʝʜʥʷ ʪʨʫʜʥʽʩʪʴ ʟʘʚʜʘʥʴ ʜʦʨʽʚʥʶʻ 

 

ὴӶ
В ὴ

Ὧ
Ȣ 

 

ʅʝʭʘʡ ʥʘ ʦʜʥʝ ʜʠʭʦʪʦʤʽʯʥʝ ʟʘʚʜʘʥʥʷ ʟ ʪʨʫʜʥʽʩʪʶ ʨ ʚʽʜʧʦʚʽ-

ʜʘʣʘ ʛʨʫʧʘ ʟ ʧ ʦʩʽʙ. ʎʷ ʩʠʪʫʘʮʽʷ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʦʤʽʡ ʫ ʪʝʦʨʽʾ ʡʤʦʚʽʨ-

ʥʦʩʪʝʡ ʩʭʝʤʽ ɹʝʨʥʫʣʣʽ ï ʧʦʚʪʦʨʥʝ ʧʨʦʚʝʜʝʥʥʷ ʧ ʥʝʟʘʣʝʞʥʠʭ ʚʠ-

ʧʨʦʙʫʚʘʥʴ ʟ ʡʤʦʚʽʨʥʽʩʪʶ çʫʩʧʽʭʫè, ʷʢʘ ʫ ʢʦʞʥʦʤʫ ʚʠʧʨʦʙʫʚʘʥʥʽ 

ʜʦʨʽʚʥʶʻ ʨ. ʂʽʣʴʢʽʩʪʴ ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ (ʪʦʙʪʦ ʢʽʣʴʢʽʩʪʴ ʫʩʧʽ-

ʭʽʚ) ʫ ʮʽʡ ʛʨʫʧʽ ʤʘʻ ʙʽʥʦʤʽʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʧ ʽ ʨ. 

ɿʦʢʨʝʤʘ, ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ʱʦ ʧʨʘʚʠʣʴʥʫ ʚʽʜʧʦʚʽʜʴ ʜʘʜʫʪʴ ʨʽʚʥʦ k 

ʟ ʧ ʦʩʽʙ, ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ ɹʝʨʥʫʣʣʽ: 

 

ὖ Ὧ ὅὴή Ȣ 
 

ʎʷ ʚʝʣʠʯʠʥʘ ʽʟ ʟʨʦʩʪʘʥʥʷʤ k ʩʧʦʯʘʪʢʫ ʟʨʦʩʪʘʻ, ʧʦʪʽʤ, ʜʦʩʷ-

ʛʰʠ ʤʘʢʩʠʤʫʤʫ ʩʧʘʜʘʻ. ʗʢʱʦ  ὲ ρὴ - ʮʽʣʝ ʯʠʩʣʦ, ʪʦ ʤʘʢʩʠʤʘ-

ʣʴʥʦ ʤʦʞʣʠʚʠʤʠ ʻ ʜʚʽ ʢʽʣʴʢʦʩʪʽ ʚʛʘʜʫʚʘʥʴ - ʩʘʤʝ ʯʠʩʣʦ ὲ ρὴȟ 
ʪʘ ʥʘ ʦʜʠʥʠʮʶ ʤʝʥʰʝ. ʊʘʢ, ʷʢʱʦ ʥʘ ʟʘʚʜʘʥʥʷ ʟ ʪʨʫʜʥʽʩʪʶ 0,25 ʚʽʜ-

ʧʦʚʽʜʘʣʠ 19 ʦʩʽʙ, ʪʦ, ʥʘʡʙʽʣʴʰ ʽʤʦʚʽʨʥʦ, ʧʨʘʚʠʣʴʥʫ ʚʽʜʧʦʚʽʜʴ ʜʘʣʠ 

ρωρ πȟςυ υ ʦʩʽʙ ʘʙʦ 4 ʦʩʦʙʠ. ʗʢʱʦ ὲ ρὴ ʥʝ ʻ ʮʽʣʠʤ 
ʯʠʩʣʦʤ, ʪʦ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʶ ʢʽʣʴʢʽʩʪʶ ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽ-

ʜʝʡ ʙʫʜʝ ʮʽʣʘ ʯʘʩʪʠʥʘ ʮʴʦʛʦ ʯʠʩʣʘ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʥʘ ʟʘʚʜʘʥʥʷ ʟ 

ʪʨʫʜʥʽʩʪʶ 0,25 ʚʽʜʧʦʚʽʜʘʣʠ 20 ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʮʽʣʴʦʚʦʾ ʧʦʧʫʣʷʮʽʾ, ʪʦ 

ʥʘʡʙʽʣʴʰ ʽʤʦʚʽʨʥʦ,  ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ ʙʫʜʝ ςπρ
πȟςυ υȟςυ υȢ ʉʘʤʘ ʡʤʦʚʽʨʥʽʩʪʴ ʮʽʻʾ ʥʘʡʙʽʣʴʰ ʤʦʞʣʠʚʦʾ ʢʽʣʴ-
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ʢʦʩʪʽ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ ɹʝʨʥʫʣʣʽ, ʘʙʦ, ʫ ʚʠʧʘʜʢʫ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʝʢʟʘʤʝʥʦʚʘʥʠʭ, ʟʘ ʘʩʠʤʧʪʦʪʠʯʥʠʤʠ (ʧʨʠʙʣʠʟʥʠʤʠ) ʬʦʨ-

ʤʫʣʘʤʠ. 

ɼʠʩʧʝʨʩʽʷ ʦʮʽʥʦʢ ʟʘ ʜʠʭʦʪʦʤʽʯʥʝ ʟʘʚʜʘʥʥʷ ʽʟ ʪʨʫʜʥʽʩʪʶ ʨ ʫ 

ʛʨʫʧʽ ʦʩʽʙ, ʪʦʙʪʦ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʚʦʤʘ 

ʟʥʘʯʝʥʥʷʤʠ 0 (ʟʘ ʧʨʘʚʠʣʴʥʫ ʚʽʜʧʦʚʽʜʴ) ʪʘ 1  (ʟʘ ʥʝʧʨʘʚʠʣʴʥʫ ʚʽʜʧʦ-

ʚʽʜʴ) ʜʦʨʽʚʥʶʻ ὴήȢ ʎʝ ʚʘʞʣʠʚʠʡ ʬʘʢʪ ʜʣʷ ʨʦʟʫʤʽʥʥʷ, ʯʦʤʫ ʟʘʚʜʘʥ-

ʥʷ ʟ ʪʨʫʜʥʽʩʪʶ 0,5 ʚʚʘʞʘʻʪʴʩʷ ʥʘʡʢʨʘʱʠʤ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ. ɼʣʷ 

ʪʘʢʦʛʦ ʟʘʚʜʘʥʥʷ ʜʠʩʧʝʨʩʽʷ ʜʦʨʽʚʥʶʻ 0,25. ɺ ʫʩʽʭ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ 

ʜʠʩʧʝʨʩʽʷ ʙʫʜʝ ʤʝʥʰʦʶ. ʊʦʙʪʦ ʤʽʥʣʠʚʽʩʪʴ ʚʽʜʧʦʚʽʜʝʡ ʫ ʛʨʫʧʽ ʦʩʽʙ, 

ʢ̫ʽ ʚʽʜʧʦʚʽʜʘʣʠ ʥʘ ʦʜʥʝ ʜʠʭʦʪʦʤʽʯʥʝ ʟʘʚʜʘʥʥʷ, ʙʫʜʝ ʤʘʢʩʠʤʘʣʴʥʦʶ 

ʫ ʚʠʧʘʜʢʫ ʩʝʨʝʜʥʴʦʾ ʡʦʛʦ ʪʨʫʜʥʦʩʪʽ. ʇʨʦʽʣʶʩʪʨʫʻʤʦ ʮʝ ʥʘ ʧʨʠʢʣʘ-

ʜʘʭ. ʅʝʭʘʡ ʫ ʛʨʫʧʽ ʝʢʟʘʤʝʥʦʚʘʥʠʭ 10 ʦʩʽʙ. ʗʢʱʦ ʟʘʚʜʘʥʥʷ ʤʘʻ ʩʝ-

ʨʝʜʥʶ ʪʨʫʜʥʽʩʪʴ, ʪʦ ʥʘʡʙʽʣʴʰ ʽʤʦʚʽʨʥʦ, ʱʦ 5 ʦʩʽʙ ʜʘʜʫʪʴ ʧʨʘʚʠʣʴ-

ʥʫ ʚʽʜʧʦʚʽʜʴ ʽ 5 ʦʩʽʙ ï ʥʝʧʨʘʚʠʣʴʥʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ υ υ
ςυ ʧʘʨ ʦʩʽʙ, ʫ ʢʦʞʥʽʡ ʟ ʷʢʠʭ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʙʢʣʴʰ ʩʠʣʴʥʦʛʦ ʪʘ 
ʙʽʣʴʰ ʩʣʘʙʢʦʛʦ ʝʢʟʘʤʝʥʦʚʘʥʦʛʦ. ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ, ʥʝʭʘʡ ʮʷ ʛʨʫʧʘ 

ʚʽʜʧʦʚʽʜʘʣʘ ʥʘ ʟʘʚʜʘʥʥʷ ʟ ʪʨʫʜʥʽʩʪʶ 0,1. ʊʦʜʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʣʠʰʝ 

ʦʜʥʘ ʟ ʮʠʭ ʦʩʽʙ ʚʽʜʧʦʚʽʩʪʴ ʧʨʘʚʠʣʴʥʦ, ʘ ʽʥʰʽ 9 ʥʝʧʨʘʚʠʣʴʥʦ, ʽ ʤʠ 

ʤʦʞʝʤʦ ʩʢʣʘʩʪʠ ʣʠʰʝ 9 ʧʘʨ ʦʩʽʙ, ʫ ʷʢʠʭ ʝʢʟʘʤʝʥʦʚʘʥʽ ʨʦʟʨʽʟʥʷʪʠ-

ʤʫʪʴʩʷ ʟʘ ʫʩʧʽʰʥʽʩʪʶ. 

ʉʢʘʟʘʥʝ ʥʝ ʦʟʥʘʯʘʻ, ʱʦ ʪʝʩʪ ʧʦʚʠʥʝʥ ʩʢʣʘʜʘʪʠʩʷ ʣʠʰʝ ʟ ʟʘ-

ʚʜʘʥʴ ʩʝʨʝʜʥʴʦʾ ʪʨʫʜʥʦʩʪʽ, ʘʜʞʝ ʪʘʢʠʡ ʪʝʩʪ ʧʦʛʘʥʦ ʜʠʬʝʨʝʥʮʽʶʚʘ-

ʪʠʤʝ ʥʘʡʙʽʣʴʰ ʩʠʣʴʥʠʭ ʪʘ ʥʘʡʙʽʣʴʰ ʩʣʘʙʢʠʭ ʝʢʟʘʤʝʥʦʚʘʥʠʭ. ɿʘ-

ʚʜʘʥʥʷ ʩʝʨʝʜʥʴʦʾ ʪʘ ʙʣʠʟʴʢʦʾ ʜʦ ʥʝʾ ʪʨʫʜʥʦʩʪʽ ʧʦʚʠʥʥʽ ʧʝʨʝʚʘʞʘʪʠ, 

ʘʣʝ ʤʘʻ ʙʫʪʠ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʩʢʣʘʜʥʽʰʠʭ ʪʘ ʣʝʛʰʠʭ ʟʘʚʜʘʥʴ. 

ʇʦʥʷʪʪʷ ʪʨʫʜʥʦʩʪʽ ʧʦʣʽʪʦʤʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʪʦʙʪʦ ʪʘʢʦʛʦ 

ʟʘʚʜʘʥʥʷ, ʚʽʜʧʦʚʽʜʴ ʥʘ ʷʢʝ ʤʦʞʝ ʙʫʪʠ ʥʝ ʪʽʣʴʢʠ ʧʦʚʥʽʩʪʶ ʧʨʘʚʠʣʴ-

ʥʦʶ ʯʠ ʥʝʧʨʘʚʠʣʴʥʦʶ, ʘʣʝ ʡ ʯʘʩʪʢʦʚʦ ʧʨʘʚʠʣʴʥʦʶ, ʚ ʨʘʤʢʘʭ ʢʣʘ-

ʩʠʯʥʦʾ ʪʝʦʨʽʾ ʪʝʩʪʫʚʘʥʥʷ ʚʠʟʥʘʯʠʪʠ ʚʘʞʢʦ. ʎʽ ʟʘʚʜʘʥʥʷ ʤʦʞʫʪʴ 

ʥʘʣʝʞʘʪʠ ʜʦ ʦʜʥʦʛʦ ʟ ʜʚʦʭ ʪʠʧʽʚ. ʇʝʨʰʠʡ ʪʠʧ ï ʮʝ ʟʘʚʜʘʥʥʷ, ʷʢʝ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʢʨʦʢʽʚ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʦʮʽʥʶʻʪʴʩʷ ʦʢʨʝ-

ʤʦ ʟʘ ʜʠʭʦʪʦʤʽʯʥʦʶ ʰʢʘʣʦʶ. ʗʢʱʦ ʝʢʟʘʤʝʥʦʚʘʥʠʡ ʥʘ ʷʢʦʤʫʩʴ 

ʢʨʦʮʽ ʜʘʻ ʥʝʧʨʘʚʠʣʴʥʫ ʚʽʜʧʦʚʽʜʴ, ʮʝ ʪʷʛʥʝ ʟʘ ʩʦʙʦʶ ʥʝʧʨʘʚʠʣʴʥʽ 

ʚʽʜʧʦʚʽʜʽ ʡ ʥʘ ʫʩʽʭ ʥʘʩʪʫʧʥʠʭ ʢʨʦʢʘʭ. ʇʨʠʢʣʘʜʦʤ ʪʘʢʦʛʦ ʟʘʚʜʘʥʥʷ 

ʤʦʞʝ ʙʫʪʠ ʟʘʚʜʘʥʥʷ ʩʧʨʦʩʪʠʪʠ ʤʘʪʝʤʘʪʠʯʥʠʡ ʚʠʨʘʟ, ʷʢʱʦ ʮʷ ʧʨʦ-

ʮʝʜʫʨʘ ʚʠʤʘʛʘʻ ʢʽʣʴʢʦʭ ʧʦʩʣʽʜʦʚʥʠʭ ʘʣʛʝʙʨʘʾʯʥʠʭ ʜʽʡ. ɼʨʫʛʠʡ ʪʠʧ 

ï ʮʝ ʟʘʚʜʘʥʥʷ ʟ ʢʽʣʴʢʦʤʘ ʥʝ ʧʦʚôʷʟʘʥʠʤʠ ʦʜʥʘ ʟ ʦʜʥʦʶ ʧʨʘʚʠʣʴʥʠ-
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ʤʠ ʚʽʜʧʦʚʽʜʷʤʠ, ʥʘʧʨʠʢʣʘʜ, ʩʝʨʝʜ ʤʥʦʞʠʥʠ ʤʽʩʪ ʚʠʙʨʘʪʠ ʪʽ, ʷʢʽ ʻ 

ʩʪʦʣʠʮʷʤʠ ʜʝʨʞʘʚ. 

ʊʨʫʜʥʽʩʪʴ ʜʠʭʦʪʦʤʽʯʥʠʭ ʟʘʚʜʘʥʴ ʪʘ ʝʬʝʢʪ ʚʛʘʜʫʚʘʥʥʷ. 

ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʜʠʭʦʪʦʤʽʯʥʽ ʟʘʚʜʘʥʥʷ ʤʘʶʪʴ ʬʦʨʤʫ ʟʘʚʜʘʥʥʷ 

ʤʥʦʞʠʥʥʦʛʦ ʚʠʙʦʨʫ ʟ ʦʜʥʽʻʶ ʧʨʘʚʠʣʴʥʦʶ ʚʽʜʧʦʚʽʜʜʶ. ʊʘʢʝ ʟʘ-

ʚʜʘʥʥʷ ʤʘʻ ʪʦʡ ʽʩʪʦʪʥʠʡ ʥʝʜʦʣʽʢ, ʱʦ ʝʢʟʘʤʝʥʦʚʘʥʠʡ, ʥʝ ʟʥʘʶʯʠ 

ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʤʦʞʝ ʩʧʨʦʙʫʚʘʪʠ ʚʛʘʜʘʪʠ ʾʾ, ʦʙʠʨʘʶʯʠ ʚʘʨʽ-

ʘʥʪ ʚʽʜʧʦʚʽʜʽ ʥʘʚʤʘʥʥʷ. ʗʢʱʦ, ʥʘʧʨʠʢʣʘʜ, ʟʘʚʜʘʥʥʷ ʤʘʻ ʯʦʪʠʨʠ 

ʚʘʨʽʘʥʪʠ ʚʽʜʧʦʚʽʜʽ, ʪʦ ʡʤʦʚʽʨʥʽʩʪʴ ʯʠʩʪʦʛʦ ʚʛʘʜʫʚʘʥʥʷ ʜʦʨʽʚʥʶʻ ı, 

ʪʦʙʪʦ 0,25. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʚʠʙʽʨ ʚʽʜʧʦʚʽʜʽ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ 

ʝʢʟʘʤʝʥʦʚʘʥʠʤ ʥʝ ʟʦʚʩʽʤ ʥʘʚʤʘʥʥʷ, ʘ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʾ, 

ʱʦ ʤʽʩʪʠʪʴʩʷ ʫ ʚʘʨʽʘʥʪʘʭ ʽ ʤʦʞʝ ʥʘʰʪʦʚʭʥʫʪʠ ʥʘ ʚʽʜʢʠʜʘʥʥʷ ʜʝ-

ʷʢʠʭ ʜʠʩʪʨʘʢʪʦʨʽʚ, ʨʝʘʣʴʥʘ ʡʤʦʚʽʨʥʽʩʪʴ ʚʛʘʜʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʱʝ 

ʙʽʣʴʰʦʶ. ʅʘʡʛʽʨʰʘ ʩʠʪʫʘʮʽʷ ʚʠʥʠʢʘʻ, ʢʦʣʠ ʟʘʚʜʘʥʥʷ ʤʘʻ ʬʦʨʤʫ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʚʠʙʦʨʫ, ʪʦʙʪʦ ʤʘʻ ʣʠʰʝ ʜʚʘ ʚʘʨʽʘʥʪʠ ʚʽʜʧʦʚʽʜʽ. ʋ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʡʤʦʚʽʨʥʽʩʪʴ ʯʠʩʪʦʛʦ ʚʛʘʜʫʚʘʥʥʷ ʜʦʨʽʚʥʶʻ 0,5. ʗʢ-

ʱʦ ʜʘʪʠ ʥʝʧʦʩʠʣʴʥʝ ʜʣʷ ʜʘʥʦʾ ʛʨʫʧʠ ʝʢʟʘʤʝʥʦʚʘʥʠʭ ʟʘʚʜʘʥʥʷ ʘʣʴ-

ʪʝʨʥʘʪʠʚʥʦʾ ʬʦʨʤʠ, ʽ ʜʦʟʚʦʣʠʪʠ ʾʤ ʚʛʘʜʫʚʘʪʠ, ʪʦ ʙʣʠʟʴʢʦ ʧʦʣʦʚʠʥʠ 

ʦʩʽʙ ʚʽʜʧʦʚʽʩʪʴ ʥʘ ʥʴʦʛʦ ʧʨʘʚʠʣʴʥʦ, ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʻʤʦ çʪʨʫ-

ʜʥʽʩʪʴè ὴ πȟυȢ ʆʯʝʚʠʜʥʦ, ʥʝ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʝʧʦʩʠʣʴʥʝ ʟʘʚʜʘʥʥʷ 
ʟʘʚʜʘʥʥʷʤ ʩʝʨʝʜʥʴʦʾ ʪʨʫʜʥʦʩʪʽ, ʷʢ ʮʝ ʚʠʧʣʠʚʘʻ ʟ ʜʘʥʦʛʦ ʥʘʤʠ ʦʟʥʘ-

ʯʝʥʥʷ ʪʨʫʜʥʦʩʪʽ ʜʠʭʦʪʦʤʽʯʥʠʭ ʟʘʚʜʘʥʴ. ʊʦʤʫ ʩʣʽʜ ʨʦʟʫʤʽʪʠ, ʱʦ ʚ 

ʦʟʥʘʯʝʥʥʷ ʤʠ ʟʘʢʣʘʜʘʣʠ ʚʽʜʩʫʪʥʽʩʪʴ ʝʬʝʢʪʫ ʚʛʘʜʫʚʘʥʥʷ. ʑʦ ʚʽʜʙʫ-

ʜʝʪʴʩʷ, ʢʦʣʠ ʤʠ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʡ ʛʨʫʧʽ ʦʩʽʙ ʧʨʝʜôʷʚʠʤʦ ʟʘʚʜʘʥʥʷ, 

ʪʨʫʜʥʽʩʪʴ ʷʢʦʛʦ ʥʘʤ ʟʘʟʜʘʣʝʛʽʜʴ ʚʽʜʦʤʘ ʟ ʽʥʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʟʜʽʡʩʥʝʥʦʛʦ ʜʣʷ ʜʘʥʦʾ ʮʽʣʴʦʚʦʾ ʧʦʧʫʣʷʮʽʾ? ʅʝʭʘʡ, ʥʘʧʨʠʢʣʘʜ, ʚʽʜʦ-

ʤʦ, ʱʦ ʽʩʪʠʥʥʘ ʪʨʫʜʥʽʩʪʴ ʟʘʚʜʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʬʦʨʤʠ ʩʪʘʥʦ-

ʚʠʪʴ 0,5. ʗʢʱʦ ʻ ʧʽʜʩʪʘʚʠ ʚʚʘʞʘʪʠ, ʱʦ ʝʢʟʘʤʝʥʦʚʘʥʽ ʫ ʜʘʥʽʡ ʛʨʫʧʽ 

ʩʭʠʣʴʥʽ ʜʦ ʟʣʦʚʞʠʚʘʥʥʷ ʚʛʘʜʫʚʘʥʥʷʤ, ʪʦ ʦʪʨʠʤʘʻʤʦ ʪʘʢʫ ʩʠʪʫʘʮʽʶ: 

ʙʣʠʟʴʢʦ ʧʦʣʦʚʠʥʠ ʝʢʟʘʤʝʥʦʚʘʥʠʭ ʜʘʜʫʪʴ ʧʨʘʚʠʣʴʥʫ ʚʽʜʧʦʚʽʜʴ, ʙʦ 

ʟʥʘʶʪʴ ʾʾ; ʟ ʪʽʻʾ ʧʦʣʦʚʠʥʠ, ʷʢʽ ʥʝ ʟʥʘʶʪʴ ʚʽʜʧʦʚʽʜʽ, ʧʦʣʦʚʠʥʘ ʚʛʘʜʘʻ 

ʾʾ. ɿʚʽʜʩʠ ʦʪʨʠʤʘʻʤʦ ʚʽʜʩʦʪʦʢ ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ: υπϷ
υπϷ ςϳ χυϷȢ ʊʘʢʠʤ ʯʠʥʦʤ, çʩʧʦʩʪʝʨʝʞʝʥʘè ʪʨʫʜʥʽʩʪʴ ʟʘʚʜʘʥʥʷ 
ʜʦʨʽʚʥʶʚʘʪʠʤʝ 0,75. ɼʣʷ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʚʘʨʽʘʥʪʽʚ ʢʽ-

ʣʴʢʦʩʪʽ ʚʽʜʧʦʚʽʜʝʡ ʫ ʟʘʚʜʘʥʥʷʭ ʤʥʦʞʠʥʥʦʛʦ ʚʠʙʦʨʫ ʟ ʦʜʥʽʻʶ ʧʨʘ-

ʚʠʣʴʥʦʶ ʚʽʜʧʦʚʽʜʜʶ ʜʣʷ ʟʘʚʜʘʥʥʷ ʩʝʨʝʜʥʴʦʾ ʪʨʫʜʥʦʩʪʽ ʟʥʘʯʝʥʥʷ 

ʩʧʦʩʪʝʨʝʞʝʥʦʾ ʪʨʫʜʥʦʩʪʽ ʧʦʜʘʥʦ ʫ ʪʘʙʣʠʮʽ 8.1. 
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ʊʘʙʣʠʮʷ 8.1. ʉʧʦʩʪʝʨʝʞʝʥʘ ʪʨʫʜʥʽʩʪʴ ʟʘʚʜʘʥʴ 

ʤʥʦʞʠʥʥʦʛʦ ʚʠʙʦʨʫ ʟ ʽʩʪʠʥʥʦʶ ʪʨʫʜʥʽʩʪʶ 0,5 ʜʣʷ 

ʨʽʟʥʠʭ ʚʠʧʘʜʢʽʚ ʢʽʣʴʢʦʩʪʽ ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦʚʽʜʝʡ 

ʂʽʣʴʢʽʩʪʴ ʚʘʨʽʘʥʪʽʚ 

ʚʽʜʧʦʚʽʜʽ 
2 3 4 5 

ʉʧʦʩʪʝʨʝʞʝʥʘ ʪʨʫʜ-

ʥʽʩʪʴ 
0,75 0,67 62,5 0,60 

 

ɽʤʧʽʨʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ (ʃʦʨʜ) ʧʦʢʘʟʫʶʪʴ, ʱʦ ʩʧʦʩʪʝʨʝʞʝ-

ʥʘ ʪʨʫʜʥʽʩʪʴ ʥʘ ʧʨʘʢʪʠʮʽ ʻ ʽʩʪʦʪʥʦ ʚʠʱʦʶ ʯʝʨʝʟ ʪʝ, ʱʦ ʝʢʟʘʤʝʥʦ-

ʚʘʥʽ, ʷʢʽ ʥʝ ʟʥʘʶʪʴ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʚʩʝ ʞ ʥʘʤʘʛʘʶʪʴʩʷ ʦʩʤʠʩ-

ʣʶʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʟʘʢʣʘʜʝʥʫ ʫ ʚʘʨʽʘʥʪʘʭ. ʊʘʢ, ʜʣʷ ʟʘʚʜʘʥʥʷ ʟ 

ʽʩʪʠʥʥʦʶ ʪʨʫʜʥʽʩʪʶ 0,5 ʽ ʯʦʪʠʨʤʘ  ʚʘʨʽʘʥʪʘʤʠ ʚʽʜʧʦʚʽʜʽ ʩʧʦʩʪʝʨʝ-

ʞʝʥʘ ʪʨʫʜʥʽʩʪʴ ʥʘ ʧʨʘʢʪʠʮʽ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 0,74. ʈʦʟʛʣʷʥʝʤʦ ʜʣʷ 

ʧʨʠʢʣʘʜʫ ʟʘʚʜʘʥʥʷ: 

ςψχ Ễ 
ʘ) 186 

ʙ) 196 

ʚ) 287 

ʛ) 554 

ʗʢʱʦ ʝʢʟʘʤʝʥʦʚʘʥʠʡ ʥʝ ʤʦʞʝ ʧʝʨʝʤʥʦʞʠʪʠ ʯʠʩʣʘ, ʚʽʥ ʫʩʝ 

ʞ ʤʦʞʝ ʟʥʘʪʠ, ʱʦ ψ χ υφȟ ʪʦʤʫ ʚʽʜʧʦʚʽʜʴ ʧʦʚʠʥʥʘ ʟʘʢʽʥʯʫʚʘʪʠ-

ʩʷ ʮʠʬʨʦʶ 6. ɼʣʷ ʪʘʢʦʛʦ ʝʢʟʘʤʝʥʦʚʘʥʦʛʦ ʡʤʦʚʽʨʥʽʩʪʴ ʚʛʘʜʫʚʘʥʥʷ 

ʚʞʝ ʙʫʜʝ ʥʝ 0,25, ʘ 0,5. 

ɿ ʧʨʘʢʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʙʽʣʴʰ ʮʽʢʘʚʦʶ ʜʣʷ ʥʘʩ ʻ ʦʙʝʨʥʝʥʘ 

ʟʘʜʘʯʘ: ʷʢ ʫ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʜʦʧʫʩʢʘʻʪʴʩʷ ʚʛʘʜʫʚʘʥʥʷ, ʟʥʘʡʪʠ ʽʩʪʠʥ-

ʥʫ ʪʨʫʜʥʽʩʪʴ ʟʘʚʜʘʥʥʷ ʟʘ ʩʧʦʩʪʝʨʝʞʝʥʦʶ ʪʨʫʜʥʽʩʪʶ? ɼʣʷ ʮʴʦʛʦ 

ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʬʦʨʤʫʣʦʶ, ʚʠʚʝʜʝʥʥʷ ʷʢʦʾ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʯʠʪʘʯʝʚʽ ʷʢ ʚʧʨʘʚʘ: 

 

ὴ̨ ̒Ȣ̓

Ὧὴ̒̐ ̏̒̓Ȣ ρ

Ὧ ρ
ȟ 

 

ʜʝ k ï ʢʽʣʴʢʽʩʪʴ ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦʚʽʜʽ ʫ ʟʘʚʜʘʥʥʽ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ 

Ὧ υȟ ʽ ʧʨʘʚʠʣʴʥʦ ʚʽʜʧʦʚʽʣʠ ʥʘ ʟʘʚʜʘʥʥʷ 60% ʝʢʟʘʤʝʥʦʚʘʥʠʭ, ʪʦ 
ʩʧʦʩʪʝʨʝʞʝʥʘ ʪʨʫʜʥʽʩʪʴ ʜʦʨʽʚʥʶʻ 0,6, ʘ ʽʩʪʠʥʥʘ ʪʨʫʜʥʽʩʪʴ ʟʘʚʜʘʥʥʷ 

ʜʦʨʽʚʥʶʻ 
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ὴ̨ ̒Ȣ̓

υ πȟφ ρ

υ ρ
πȟυȢ 

 

ɸʥʘʣʽʟ ʜʠʩʪʨʘʢʪʦʨʽʚ ʤʝʪʦʜʦʤ ʧʦʨʦʛʦʚʠʭ ʛʨʫʧ. ɯʟ ʥʘʚʝʜʝ-

ʥʦʛʦ ʚʠʱʝ ʧʦʥʷʪʪʷ ʪʨʫʜʥʦʩʪʽ ʟʘʚʜʘʥʥʷ ʚʠʧʣʠʚʘʻ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʫ ʪʝʩʪʘʭ ʟʘʚʜʘʥʴ ʤʥʦʞʠʥʥʦʛʦ ʚʠʙʦʨʫ ʟ ʦʜʥʽʻʶ ʧʨʘʚʠʣʴʥʦʶ ʚʽʜʧʦ-

ʚʽʜʜʶ ʻ ʜʫʞʝ ʟʨʫʯʥʠʤ ʜʣʷ ʘʥʘʣʽʟʫ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʧʨʠʢʣʘʜ ʧʨʦ 

ʜʦʙʫʪʦʢ ʜʚʦʭ ʯʠʩʝʣ ʽʣʶʩʪʨʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʷʢʽʩʥʦʛʦ ʢʦʥʩʪʨʫʶʚʘʥʥʷ 

ʜʠʩʪʨʘʢʪʦʨʽʚ. ʇʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʘʥʘʣʽʟ ʦʜʥʽʻʾ ʣʠʰʝ 

ʪʨʫʜʥʦʩʪʽ ʟʘʚʜʘʥʥʷ ʥʝ ʜʦʟʚʦʣʷʻ ʨʦʟʛʣʝʜʽʪʠ ʧʦʛʘʥʫ ʷʢʽʩʪʴ ʜʠʩʪʨʘʢ-

ʪʦʨʽʚ, ʦʩʢʽʣʴʢʠ ʦʩʪʘʥʥʷ ʬʦʨʤʫʣʘ ʛʦʜʠʪʴʩʷ ʣʠʰʝ ʜʣʷ ʚʨʘʭʫʚʘʥʥʷ 

ʯʠʩʪʦʛʦ ʚʛʘʜʫʚʘʥʥʷ, ʪʦʙʪʦ ʚʛʘʜʫʚʘʥʥʷ ʥʘʚʤʘʥʥʷ. ʗʢʱʦ ʜʠʩʪʨʘʢʪʦ-

ʨʠ ʙʫʣʠ ʥʝʷʢʽʩʥʠʤʠ, ʦʪʨʠʤʘʻʤʦ ʥʝʧʨʘʚʠʣʴʥʫ ʦʮʽʥʢʫ ʽʩʪʠʥʥʦʾ ʪʨʫ-

ʜʥʦʩʪʽ ʟʘʚʜʘʥʥʷ. ʊʦʤʫ ʜʫʞʝ ʚʘʞʣʠʚʦ ʫʤʽʪʠ ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʘʧʨʦʙʘʮʽʾ ʪʝʩʪʫ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʷʢʽʩʪʴ ʜʠʩʪʨʘʢʪʦʨʽʚ ʦʢʨʝʤʦʛʦ ʟʘ-

ʚʜʘʥʥʷ. ʆʜʠʥ ʽʟ ʤʘʪʝʤʘʪʠʯʥʠʭ ʩʧʦʩʦʙʽʚ ʨʦʟʛʣʝʜʽʪʠ ʧʨʦʙʣʝʤʫ ʫ 

ʜʠʩʪʨʘʢʪʦʨʘʭ ï ʪʘʢ ʟʚʘʥʠʡ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʧʦʨʦʛʦʚʠʭ ʛʨʫʧ. ɺʽʜʨʘʟʫ 

ʟʘʫʚʘʞʠʤʦ, ʱʦ ʮʝʡ ʤʝʪʦʜ ʚʠʤʘʛʘʻ ʪʝʩʪʫʚʘʥʥʷ ʫ ʧʦʚʥʦʤʫ ʦʙôʻʤʽ, ʘ 

ʥʝ ʣʠʰʝ ʫ ʚʠʛʣʷʜʽ ʧʨʝʜôʷʚʣʝʥʥʷ ʝʢʟʘʤʝʥʦʚʘʥʠʤ ʦʜʥʦʛʦ ʜʦʩʣʽʜʞʫ-

ʚʘʥʦʛʦ ʟʘʚʜʘʥʥʷ. ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʠʢʦʥʘʥʥʷ ʫʩʴʦʛʦ ʪʝʩʪʫ, ʟʘ ʫʤʦʚʠ 

ʟʘʜʦʚʽʣʴʥʦʾ ʚʘʣʽʜʥʦʩʪʽ ʡʦʛʦ ʟʘʚʜʘʥʴ, ʜʦʟʚʦʣʷʻ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ 

ʝʢʟʘʤʝʥʦʚʘʥʠʭ ʟʘ ʨʽʚʥʝʤ ʚʠʤʽʨʶʚʘʥʦʾ ʷʢʦʩʪʽ. ʊʦʜʽ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ 

ʫʩʶ ʛʨʫʧʫ ʝʢʟʘʤʝʥʦʚʘʥʠʭ ʥʘ ʧʽʜʛʨʫʧʠ ʟʘ ʮʠʤ ʨʽʚʥʝʤ. ʇʦʢʣʘʜʝʤʦ 

ʜʣʷ ʚʠʟʥʘʯʝʥʦʩʪʽ, ʱʦ ʚʠʨʽʰʝʥʦ ʨʦʟʛʣʷʜʘʪʠ 5 ʧʽʜʛʨʫʧ, ʨʽʚʥʠʭ ʟʘ 

ʢʽʣʴʢʽʩʪʶ ʫʯʘʩʥʠʢʽʚ. ʊʦʜʽ ʧʦʪʨʽʙʥʦ ʣʠʰʝ ʨʘʥʞʫʚʘʪʠ ʫʯʘʩʥʠʢʽʚ ʫ 

ʧʦʨʷʜʢʫ ʟʨʦʩʪʘʥʥʷ ʾʭ ʫʩʧʽʰʥʦʩʪʽ ʽ ʧʦʜʽʣʠʪʠ ʦʪʨʠʤʘʥʠʡ ʩʧʠʩʦʢ ʥʘ 5 

ʧʨʠʙʣʠʟʥʦ ʨʽʚʥʠʭ ʯʘʩʪʠʥ. ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʧʝʨʰʫ ʧʽʜʛʨʫʧʫ ʧʦʪʨʘʧ-

ʣʷʻ 20% ʪʠʭ, ʭʪʦ ʩʧʨʘʚʠʚʩʷ ʟ ʪʝʩʪʦʤ ʥʘʡʛʽʨʰʝ, ʫ ʜʨʫʛʫ  ï 20% ʜʝ-

ʱʦ ʩʠʣʴʥʽʰʠʭ, ʽ ʪʘʢ ʜʘʣʽ. ɼʣʷ ʢʦʞʥʦʾ ʟ ʫʪʚʦʨʝʥʠʭ ʧʽʜʛʨʫʧ ʚʠʟʥʘʯʘ-

ʻʪɹʩʷ, ʷʢʠʡ ʚʽʜʩʦʪʦʢ ʾʾ ʯʣʝʥʽʚ ʦʙʠʨʘʚ ʪʦʡ ʯʠ ʽʥʰʠʡ ʚʘʨʽʘʥʪ ʚʽʜʧʦʚʽ-

ʜʽ. ɼʘʣʽ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʘʥʘʣʽʟʫ ʜʘʥʽ ʚʽʟʫʘʣʽʟʫʶʪʴ ʫ ʚʠʛʣʷʜʽ ʜʽʘʛ-

ʨʘʤʠ.  

ʈʦʟʛʣʷʥʝʤʦ ʜʣʷ ʧʨʠʢʣʘʜʫ ʘʥʘʣʽʟ ʟʘʚʜʘʥʥʷ, ʷʢʝ ʧʨʦʧʦʥʫʚʘʣʦ-

ʩʷ ʫ ʧʨʦʙʥʦʤʫ ʽʥʪʝʨʥʝʪ-ʪʝʩʪʫʚʘʥʥʽ ʟ ʤʘʪʝʤʘʪʠʢʠ, ʨʦʟʤʽʱʝʥʦʤʫ ʥʘ 

ʩʘʡʪʽ pitest.org.ua (ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʣʶʙôʷʟʥʦ ʥʘʜʘʥʽ ʘʚʪʦʨʫ ʨʦʟ-

ʨʦʙʥʠʢʦʤ ʪʝʩʪʫ ɸ. ʄʠʣʷʥʠʢʦʤ). 
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ɿʘʚʜʘʥʥʷ 13. ʈʦʟʚôʷʞʽʪʴ ʥʝʨʽʚʥʽʩʪʴ ȿὼ σȿ ρ. 

ɸ ɹ ɺ ɻ ɼ 

Њȟτ τȟς τȟς σȟρ ςȟτ 

 

157 ʫʯʘʩʥʠʢʽʚ ʧʨʦʙʥʦʛʦ ʽʥʪʝʨʥʝʪ-ʪʝʩʪʫʚʘʥʥʷ ʪʘʢ ʨʦʟʧʦʜʽʣʠ-

ʣʠʩʷ ʟʘ ʚʠʙʦʨʦʤ ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦʚʽʜʽ ʥʘ ʮʝ ʟʘʚʜʘʥʥʷ ʫ ʧʦʨʦʛʦʚʠʭ 

ʛʨʫʧʘʭ (ʪʘʙʣʠʮʷ 8.2 ʪʘ ʨʠʩʫʥʦʢ 8.1): 

 
ʊʘʙʣʠʮʷ 8.2. ɺʠʙʽʨ ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦʚʽʜʽ  

ʯʣʝʥʘʤʠ ʧʦʨʦʛʦʚʠʭ ʛʨʫʧ 

ʇʦʨʦʛʦʚʘ 

ʛʨʫʧʘ 

ɺʘʨʽʘʥʪ 

ɸ ɹ ɺ ɻ ɼ* 

1 41.94% 6.45% 12.90% 22.58% 16.13% 

2 54.84% 6.45% 6.45% 9.68% 22.58% 

3 37.50% 3.13% 3.13% 6.25% 50.00% 

4 9.68% 0.00% 3.23% 0.00% 87.10% 

5 6.45% 0.00% 0.00% 0.00% 93.55% 

 

 
ʈʠʩ. 8.1. ɼʽʘʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ ʚʠʙʦʨʫ ʚʽʜʧʦʚʽʜʝʡ  

ʯʣʝʥʘʤʠ ʧʦʨʦʛʦʚʠʭ ʛʨʫʧ 
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ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ, ʫ ʜʚʦʭ ʥʘʡʩʣʘʙʢʽʰʠʭ ʛʨʫʧʘʭ ʙʽʣʴʰʽʩʪʴ 

ʦʙʠʨʘʣʠ ʜʠʩʪʨʘʢʪʦʨ ɸ: ʫ ʛʨʫʧʽ ˉ1 ʥʘʡʩʣʘʙʢʽʰʠʭ ʝʢʟʘʤʝʥʦʚʘʥʠʭ 

ʡʦʛʦ ʚʠʙʨʘʣʠ 41%, ʫ ʛʨʫʧʽ ˉ2 ï 54%. ʃʠʰʝ ʫ ʪʨʝʪʽʡ ʛʨʫʧʽ ʚʠʙʽʨ 

ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ɼ ʧʦʯʠʥʘʻ ʧʝʨʝʚʘʞʘʪʠ, ʘ ʫ ʥʘʡʩʠʣʴʥʽʰʽʡ ʛʨʫ-

ʧʽ ˉ5 ʧʨʘʚʠʣʴʥʫ ʚʽʜʧʦʚʽʜʴ ʦʙʨʘʣʠ 93.55%. ʎʽʢʘʚʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʫ 

ʮʽʡ ʛʨʫʧʽ ʚʩʽ ʽʥʰʽ ʚʠʙʨʘʣʠ ʚʩʝ ʞ ʚʘʨʽʘʥʪ ɸ. ɿʘʛʘʣʦʤ ʮʝʡ ʜʠʩʪʨʘʢʪʦʨ 

ʚʠʙʨʘʣʠ ʙʣʠʟʴʢʦ 30% ʚʽʜ ʫʩʽʭ ʫʯʘʩʥʠʢʽʚ ʪʝʩʪʫʚʘʥʥʷ. ɺʨʘʭʦʚʫʶʯʠ, 

ʱʦ ʧʨʘʚʠʣʴʥʫ ʚʽʜʧʦʚʽʜʴ ʚʠʙʨʘʣʠ ʧʨʠʙʣʠʟʥʦ 54% ʝʢʟʘʤʝʥʦʚʘʥʠʭ, 

ʟʛʽʜʥʦ ʟ ʧʨʘʚʠʣʘʤʠ ʧʦʙʫʜʦʚʠ ʟʘʚʜʘʥʴ ʤʥʦʞʠʥʥʦʛʦ ʚʠʙʦʨʫ, ʥʘ ʚʠʙʽʨ 

ʢʦʞʥʦʛʦ ʟ ʯʦʪʠʨʴʦʭ ʜʠʩʪʨʘʢʪʦʨʽʚ ʤʘʻ ʧʨʠʧʘʜʘʪʠ ʙʣʠʟʴʢʦ 12%. ʏʠ 

ʦʟʥʘʯʘʻ ʮʝ, ʱʦ ʧʝʨʝʣʽʢ ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʮʝ ʟʘʚʜʘʥʥʷ ʻ ʥʝʜʦ-

ʩʪʘʪʥʴʦ ʷʢʽʩʥʠʤ? ɯ ʪʘʢ ʽ ʥʽ. ʗʢ ʤʠ ʧʘʤôʷʪʘʻʤʦ, ʧʝʨʰʠʤ ʽ ʢʣʶʯʦʚʠʤ 

ʝʪʘʧʦʤ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʝʩʪʫ ʻ ʚʠʟʥʘʯʝʥʥʷ ʡʦʛʦ ʤʝʪʠ. ɼʣʷ ʜʽʘʛʥʦʩ-

ʪʠʯʥʦʛʦ ʪʝʩʪʫ ʮʝ ʟʘʚʜʘʥʥʷ ʻ ʽʥʬʦʨʤʘʪʠʚʥʠʤ, ʦʩʢʽʣʴʢʠ ʘʥʘʣʽʟ ʜʠʩ-

ʪʨʘʢʪʦʨʽʚ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʪʠʧʦʚʽ ʧʦʤʠʣʢʠ ʫ ʩʫʜʞʝʥʥʷʭ ʝʢʟʘʤʝ-

ʥʦʚʘʥʠʭ. ɼʣʷ ʥʦʨʤʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʚʠʩʦʢʦʾ ʚʽʜʧʦʚʽʜʘ-

ʣʴʥʦʩʪʽ ʮʝ ʟʘʚʜʘʥʥʷ ʤʦʞʣʠʚʦ, ʧʽʜʭʦʜʠʪʴ ʤʝʥʰʝ, ʦʩʢʽʣʴʢʠ ʜʝʷʢʘ 

ʯʘʩʪʠʥʘ ʩʠʣʴʥʽʰʠʭ ʝʢʟʘʤʝʥʦʚʘʥʠʭ ʤʦʛʣʘ ʙ ʚʠʙʨʘʪʠ ʧʨʘʚʠʣʴʥʫ ʚʽʜ-

ʧʦʚʽʜʴ, ʷʢʙʠ ʥʝ ʙʫʣʦ çʧʨʦʚʦʢʫʶʯʦʛʦè ʜʠʩʪʨʘʢʪʦʨʘ ɸ. ɺʘʞʣʠʚʦ 

ʟʨʦʟʫʤʽʪʠ, ʱʦ ʨʝʢʦʤʝʥʜʘʮʽʷ ʜʦʙʠʚʘʪʠʩʷ ʧʨʠʙʣʠʟʥʦ ʨʽʚʥʠʭ ʡʤʦʚʽʨ-

ʥʦʩʪʝʡ ʚʠʙʦʨʫ ʜʠʩʪʨʘʢʪʦʨʽʚ ʻ ʰʚʠʜʰʝ ʪʝʭʥʽʯʥʦʶ: ʚʦʥʘ ʜʦʧʦʤʘʛʘʻ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʾʭ ʧʨʘʚʜʦʧʦʜʽʙʥʽʩʪʴ. 

 ɼʠʩʢʨʠʤʽʥʘʪʠʚʥʽʩʪʴ ʟʘʚʜʘʥʥʷ. ʈʦʟʨʦʙʥʠʢʘ ʪʝʩʪʫ ʟʘʚʞʜʠ 

ʮʽʢʘʚʠʪʴ, ʥʘʩʢʽʣʴʢʠ ʜʦʙʨʝ ʜʦʟʚʦʣʷʻ ʪʝʩʪʦʚʝ ʟʘʚʜʘʥʥʷ ʜʠʬʝʨʝʥʮʽʶ-

ʚʘʪʠ ʝʢʟʘʤʝʥʦʚʘʥʠʭ ʟʘ ʨʽʚʥʝʤ ʚʠʨʘʞʝʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʦʾ ʷʢʦʩʪʽ. 

ʈʘʥʽʰʝ ʤʠ ʧʦʙʘʯʠʣʠ, ʱʦ ʟʘʚʜʘʥʥʷ ʟ ʨʽʚʥʝʤ ʪʨʫʜʥʦʩʪʽ, ʙʣʠʟʴʢʠʤ ʜʦ 

ʩʝʨʝʜʥʴʦʾ, ʥʘʯʝʙʪʦ ʜʦʙʨʝ ʚʽʜʧʦʚʽʜʘʻ ʮʽʡ ʤʝʪʽ. ɸʣʝ ʫʷʚʠʤʦ ʩʦʙʽ  

ʪʘʢʫ ʩʠʪʫʘʮʽʶ: ʥʘ ʜʝʷʢʝ ʟʘʚʜʘʥʥʷ ʧʨʠʡʥʷʪʥʦʾ ʪʨʫʜʥʦʩʪʽ ʜʘʶʪʴ ʧʨʘ-

ʚʠʣʴʥʫ ʚʽʜʧʦʚʽʜʴ ʦʩʦʙʠ, ʫ ʷʢʠʭ ʟʘ ʽʥʰʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʨʽʚʝʥʴ ʚʠ-

ʨʘʞʝʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʦʾ ʷʢʦʩʪʽ ʥʠʟʴʢʠʡ, ʽ ʥʘʚʧʘʢʠ, ʦʩʦʙʠ ʟ ʚʠʩʦʢʠʤ 

ʨʽʚʥʝʤ ʜʘʶʪʴ ʥʝʧʨʘʚʠʣʴʥʫ ʚʽʜʧʦʚʽʜʴ. ʊʝʨʤʽʥʠ çʧʨʘʚʠʣʴʥʘ ʚʽʜʧʦ-

ʚʽʜʴè ʽ çʥʝʧʨʘʚʠʣʴʥʘ ʚʽʜʧʦʚʽʜʴè ʚʞʠʚʘʶʪʴʩʷ ʪʫʪ ʫ ʪʦʤʫ ʩʝʥʩʽ, ʱʦ 

ʩʘʤʝ ʧʨʘʚʠʣʴʥʘ ʚʽʜʧʦʚʽʜʴ ʧʦʚʠʥʥʘ ʩʚʽʜʯʠʪʠ ʥʘ ʢʦʨʠʩʪʴ ʙʽʣʴʰʦʾ 

ʚʠʨʘʞʝʥʦʩʪʽ ʨʠʩʠ ʯʠ ʢʦʥʩʪʨʫʢʪʫ, ʷʢ ʮʝ ʤʘʻ ʤʽʩʮʝ ʫ ʪʝʩʪʘʭ ʥʘʚʯʘʣʴ-

ʥʠʭ ʜʦʩʷʛʥʝʥʴ. ʆʪʞʝ, ʜʣʷ ʜʘʥʦʛʦ ʟʘʚʜʘʥʥʷ ʤʠ ʦʪʨʠʤʘʣʠ ʧʘʨʘʜʦʢ-

ʩʘʣʴʥʫ ʢʘʨʪʠʥʫ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʢʘʞʫʪʴ, ʱʦ ʟʘʚʜʘʥʥʷ ʤʘʻ 

ʚʽʜôʻʤʥʫ ʜʠʩʢʨʠʤʽʥʘʪʠʚʥʽʩʪʴ (ʘʙʦ ʚʽʜôʻʤʥʫ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ). 

ʊʘʢʝ ʟʘʚʜʘʥʥʷ ʥʝ ʤʦʞʝ ʚʚʘʞʘʪʠʩʷ ʚʘʣʽʜʥʠʤ ʜʣʷ ʜʘʥʦʛʦ ʚʠʤʽʨʶʚʘʥ-
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ʥʷ, ʽ ʡʦʛʦ ʧʦʪʨʽʙʥʦ ʚʠʣʫʯʠʪʠ ʟ ʪʝʩʪʫ ʘʙʦ ʟʥʘʡʪʠ ʫ ʥʴʦʤʫ ʧʦʤʠʣʢʫ. 

ɸʣʝ ʡ ʜʣʷ ʮʽʣʢʦʤ ʚʘʣʽʜʥʠʭ ʟʘʚʜʘʥʴ ʦʜʥʘʢʦʚʦʾ ʪʨʫʜʥʦʩʪʽ ʤʦʞʥʘ 

ʩʧʦʩʪʝʨʽʛʘʪʠ ʨʽʟʥʫ ʟʜʘʪʥʽʩʪʴ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʦʧʠʪʫʚʘʥʠʭ.  

ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʧʦʢʘʟʥʠʢʠ ʜʠʩʢʨʠʤʽʥʘʪʠʚʥʦʩʪʽ. ʆʜʠʥ ʟ ʥʠʭ ʟʘ-

ʩʥʦʚʘʥʠʡ ʥʘ ʤʝʪʦʜʽ ʧʦʨʦʛʦʚʠʭ ʦʮʽʥʦʢ (ʧʦʨʦʛʦʚʠʭ ʛʨʫʧ), ʽʥʰʽ ï ʥʘ 

ʧʦʥʷʪʪʽ ʢʦʨʝʣʷʮʽʾ. ʈʦʟʛʣʷʥʝʤʦ ʜʝʷʢʽ ʟ ʥʘʡʙʽʣʴʰ ʫʞʠʚʘʥʠʭ ʧʦʢʘʟʥʠ-

ʢʽʚ ʜʠʩʢʨʠʤʽʥʘʪʠʚʥʦʩʪʽ. 

ɯʥʜʝʢʩ ʜʠʩʢʨʠʤʽʥʘʪʠʚʥʦʩʪʽ (ʯʠ ʽʥʜʝʢʩ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ) 

ï ʥʘʡʧʨʦʩʪʽʰʠʡ ʪʘ ʥʘʡʯʘʩʪʽʰʝ ʚʞʠʚʘʥʠʡ ʧʦʢʘʟʥʠʢ. ʁʦʛʦ ʚʠʢʦʨʠʩ-

ʪʦʚʫʶʪʴ ʜʣʷ ʜʠʭʦʪʦʤʽʯʥʠʭ ʟʘʚʜʘʥʴ. ʗʢ ʽ ʫ ʚʠʧʘʜʢʫ ʘʥʘʣʽʟʫ ʜʠʩʪʨʘ-

ʢʪʦʨʽʚ ʤʝʪʦʜʦʤ ʧʦʨʦʛʦʚʠʭ ʛʨʫʧ, ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʽʥʜʝʢʩʫ ʧʦʪʨʽʙʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫʚʘʥʥʷ ʧʦʚʥʠʤ ʪʝʩʪʦʤ ʘʙʦ ʙʫʜʴ-

ʷʢʠʡ ʽʥʰʠʡ, ʟʦʚʥʽʰʥʽʡ, ʢʨʠʪʝʨʽʡ, ʟʘ ʷʢʠʤ ʟ ʛʨʫʧʠ ʝʢʟʘʤʝʥʦʚʘʥʠʭ, 

ʷʢʽ ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ ʘʧʨʦʙʘʮʽʾ ʟʘʚʜʘʥʥʷ, ʚʽʜʙʠʨʘʶʪʴ ʜʚʽ ʧʽʜʛʨʫʧʠ. ʎʝ 

ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʧʦʣʦʚʠʥʠ, ʪʘʢ ʽ ʤʝʥʰʽ ʯʘʩʪʠʥʠ ʛʨʫʧʠ ʫʯʘʩʥʠʢʽʚ. 

ɯʩʥʫʻ ʜʦʩʣʽʜʞʝʥʥʷ ʂʝʣʣʽ, ʷʢʝ ʧʦʢʘʟʫʻ, ʱʦ ʟʘ ʧʝʚʥʠʭ ʰʠʨʦʢʠʭ ʫʤʦʚ 

ʯʫʪʣʠʚʠʡ ʪʘ ʚʦʜʥʦʯʘʩ ʩʪʽʡʢʠʡ ʽʥʜʝʢʩ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ, ʷʢʱʦ ʚʽʜʽʙʨʘʪʠ ʜʦ ʛʨʫʧʠ ʥʘʡʙʽʣʴʰ ʩʣʘʙʢʠʭ 27% ʫʯʘʩʥʠ-

ʢʽʚ, ʽ ʩʪʽʣʴʢʠ ʞ ï ʜʦ ʛʨʫʧʠ ʥʘʡʙʽʣʴʰ ʩʠʣʴʥʠʭ. ʅʝʭʘʡ ὴȟὴ ï ʯʘʩʪʢʠ 

ʫʯʘʩʥʠʢʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʣʠ ʥʘ ʟʘʚʜʘʥʥʷ ʧʨʘʚʠʣʴʥʦ, ʚʽʜʧʦʚʽʜʥʦ ʫ ʛʨʫʧʽ 

ʥʘʡʩʠʣʴʥʽʰʠʭ ʪʘ ʛʨʫʧʽ ʥʘʡʙʽʣʴʰ ʩʣʘʙʢʠʭ. ʊʦʜʽ ʽʥʜʝʢʩ ʜʠʩʢʨʠʤʽʥʘ-

ʪʠʚʥʦʩʪʽ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

Ὀ ὴ ὴȢ 
 

ʅʝʭʘʡ, ʥʘʧʨʠʢʣʘʜ, ʟ ʛʨʫʧʠ 100 ʫʯʘʩʥʠʢʽʚ ʪʝʩʪʫʚʘʥʥʷ ʚʠʙʨʘʥʦ 

27 (27%) ʥʘʡʙʽʣʴʰ ʩʣʘʙʢʠʭ ʟʘ ʟʘʛʘʣʴʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ, ʪʘ 27 ʥʘʡ-

ʙʽʣʴʰ ʩʠʣʴʥʠʭ. ʗʢʱʦ ʫ ʛʨʫʧʽ ʩʠʣʴʥʠʭ ʥʘ ʜʘʥʝ ʟʘʚʜʘʥʥʷ ʚʽʜʧʦʚʽʣʠ 

ʧʨʘʚʠʣʴʥʦ 18 ʝʢʟʘʤʝʥʦʚʘʥʠʭ, ʘ ʫ ʛʨʫʧʽ ʩʣʘʙʢʠʭ ï 3 ʝʢʟʘʤʝʥʦʚʘʥʠʭ, 

ʪʦ ʯʘʩʪʢʠ ʩʪʘʥʦʚʠʪʠʤʫʪʴ: ὴ ȟὴ ȟ ʽ ʽʥʜʝʢʩ ʜʠʩ-

ʢʨʠʤʽʥʘʪʠʚʥʦʩʪʽ ʜʣʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʩʪʘʥʦʚʠʪʠʤʝ 

 

Ὀ
φ

ω

ρ

ω

υ

ω
πȟυφȢ 

 

ʆʩʢʽʣʴʢʠ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʯʘʩʪʢʠ ʩʪʘʥʦʚʠʪʴ 1 

(ʚʩʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʧʽʜʛʨʫʧʠ ʚʽʜʧʦʚʽʣʠ ʧʨʘʚʠʣʴʥʦ), ʘ ʤʽʥʽʤʘʣʴʥʦ 

ʤʦʞʣʠʚʝ ï 0 (ʞʦʜʝʥ ʥʝ ʚʽʜʧʦʚʽʚ ʧʨʘʚʠʣʴʥʦ), ʪʦ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ 
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ʜʠʩʢʨʠʤʽʥʘʪʠʚʥʦʩʪʽ ʟʘʚʞʜʠ ʣʝʞʠʪʴ ʫ ʤʝʞʘʭ ʚʽʜ ï1 ʜʦ +1. ɺʽʜôʻʤʥʽ 

ʪʘ ʙʣʠʟʴʢʽ ʜʦ ʥʫʣʷ ʟʥʘʯʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʧʦʛʘʥʫ ʷʢʽʩʪʴ ʟʘʚʜʘʥʥʷ, 

ʡʦʛʦ ʧʦʪʨʽʙʥʦ ʧʝʨʝʨʦʙʠʪʠ ʘʙʦ ʚʠʣʫʯʠʪʠ ʟ ʪʝʩʪʫ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ 

ʟʘʚʜʘʥʥʷ ʟʘʜʦʚʽʣʴʥʦ ʜʠʬʝʨʝʥʮʽʶʻ ʝʢʟʘʤʝʥʦʚʘʥʠʭ ʟʘ ʨʽʚʥʝʤ ʚʠʨʘ-

ʞʝʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʦʾ ʷʢʦʩʪʽ, ʷʢʱʦ Ὀ πȟτȢ  
ʆʩʢʽʣʴʢʠ ʨʽʰʝʥʥʷ ʧʨʦ ʪʝ, ʷʢʠʡ ʚʽʜʩʦʪʦʢ ʦʩʽʙ ʧʦʚʠʥʝʥ ʧʦʪʨʘ-

ʧʠʪʠ ʜʦ ʧʦʨʦʛʦʚʠʭ ʛʨʫʧ, ʨʦʟʨʦʙʥʠʢ ʪʝʩʪʫ ʧʨʠʡʤʘʻ ʩʘʤʦʩʪʽʡʥʦ, 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʮʝ ʧʦʪʨʽʙʥʦ ʜʘʚʘʪʠ ʫ ʩʫʧʨʦʚʽʜʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ ʜʦ 

ʪʝʩʪʫ. ʇʨʦʩʪʦʪʘ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʪʘʾʪʴ ʫ ʩʦʙʽ ʡʦʛʦ ʥʝʜʦʣʽʢʠ. ɿʦʢʨʝ-

ʤʘ, ʨʦʟʧʦʜʽʣ ʽʥʜʝʢʩʫ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʥʝʚʽʜʦʤʠʡ, ʽ ʮʝ ʥʝ ʜʦʟʚʦ-

ʣʷʻ ʚʠʟʥʘʯʘʪʠ ʤʘʪʝʤʘʪʠʯʥʦ, ʯʠ ʻ, ʩʢʘʞʽʤʦ, ʚʽʜʤʽʥʥʽʩʪʴ ʟʥʘʡʜʝʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʚʽʜ ʥʫʣʷ, ʘʙʦ ʨʽʟʥʠʮʷ ʤʽʞ ʽʥʜʝʢʩʘʤʠ ʜʚʦʭ ʟʘʚʜʘʥʴ ʟʥʘʯʫ-

ʱʠʤʠ. ʊʠʤ ʥʝ ʤʝʥʰʝ ʯʝʨʝʟ ʣʝʛʢʽʩʪʴ ʦʙʯʠʩʣʝʥʥʷ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʽʥʜʝʢʩ ʜʠʩʢʨʠʤʽʥʘʪʠʚʥʦʩʪʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʫʞʠʚʘʥʠʤ ʧʦʢʘ-

ʟʥʠʢʦʤ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʟʘʚʜʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʫ ʪʝʩʪʫʚʘʥʥʷʭ ʥʘ 

ʨʽʚʥʽ ʢʣʘʩʫ ʯʠ ʩʪʫʜʝʥʪʩʴʢʦʾ ʛʨʫʧʠ. 

ʋ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʟʘʚʜʘʥʥʷ ʦʮʽʥʶʻʪʴʩʷ ʟʘ ʧʦʣʽʪʦʤʽʯʥʦʶ ʰʢʘ-

ʣʦʶ (ʷʢʦʶ ʻ, ʥʘʧʨʠʢʣʘʜ, ʧʦʧʫʣʷʨʥʘ ʰʢʘʣ ʃʘʡʢʝʨʪʘ, ʱʦ ʚʠʢʦʨʠʩʪʦ-

ʚʫʻʪʴʩʷ ʫ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʪʝʩʪʘʭ), ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪ-

ʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ. ʆʙʯʠʩʣʶʻʪʴʩʷ ʢʦʨʝ-

ʣʷʮʽʷ ʤʽʞ ʦʮʽʥʢʘʤʠ ʫʯʘʩʥʠʢʽʚ ʘʧʨʦʙʘʮʽʾ ʪʝʩʪʫ ʟʘ ʜʘʥʝ ʟʘʚʜʘʥʥʷ ʪʘ 

ʾʭ ʦʮʽʥʢʘʤʠ ʟʘ ʚʝʩʴ ʪʝʩʪ ʘʙʦ ʟʘ ʟʦʚʥʽʰʥʽʡ ʢʨʠʪʝʨʽʡ. ɼʘʣʽ ʨʦʟʛʣʷʥʝ-

ʤʦ ʯʦʪʠʨʠ ʚʘʨʽʘʥʪʠ ʦʙʯʠʩʣʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ: 

- ʪʦʯʢʦʚʦ-ʙʽʩʝʨʽʘʣʴʥʘ ʢʦʨʝʣʷʮʽʷ; 

- ʙʽʩʝʨʽʘʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ; 

- ʬ-̔ʢʦʝʬʽʮʽʻʥʪ; 

- ʪʝʪʨʘʭʦʨʠʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ. 

ʂʦʝʬʽʮʽ̒ ʥʪ ʪʦʯʢʦʚʦ-ʙʽʩʝʨʽʘʣʴʥʦʾ (point-biserial) ʢʦʨʝʣʷʮʽʾ 

ʦʙʯʠʩʣʶʻʪʴʩʷ ʜʣʷ ʜʠʭʦʪʦʤʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ. ʁʦʛʦ ʚʠʙʽʨʢʦʚʘ ʬʦʨ-

ʤʫʣʘ ʤʘʻ ʚʠʛʣʷʜ: 

 

”
ὢ ὢ

ί
ὴήϳȟ 

 

ʜʝ ὢ  - ʩʝʨʝʜʥʷ ʢʨʠʪʝʨʽʘʣʴʥʘ ʦʮʽʥʢʘ (ʪʦʙʪʦ ʦʮʽʥʢʘ ʟʘ ʪʝʩʪ ʘʙʦ ʟʦʚ-

ʥʽʰʥʽʡ ʥʝʧʝʨʝʨʚʥʦ ʨʦʟʧʦʜʽʣʝʥʠʡ ʢʨʠʪʝʨʽʡ) ʪʠʭ ʫʯʘʩʥʠʢʽʚ, ʷʢʽ ʚʽʜ-
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ʧʦʚʽʣʠ ʥʘ ʜʘʥʝ ʟʘʚʜʘʥʥʷ ʧʨʘʚʠʣʴʥʦ, ὢ - ʩʝʨʝʜʥʷ ʢʨʠʪʝʨʽʘʣʴʥʘ ʦʮʽ-

ʥʢʘ ʜʣʷ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ, ί - ʚʠʙʽʨʢʦʚʝ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ʢʨʠ-

ʪʝʨʽʘʣʴʥʦʾ ʦʮʽʥʢʠ, ʨ ï ʪʨʫʜʥʽʩʪʴ ʟʘʚʜʘʥʥʷ, ή ρ ὴȢ  
ʗʢʱʦ ʢʨʠʪʝʨʽʘʣʴʥʦʶ ʦʮʽʥʢʦʶ ʻ ʦʮʽʥʢʘ ʟʘ ʪʝʩʪ, ʜʦ ʷʢʦʛʦ ʚʭʦ-

ʜʠʪʴ ʜʘʥʝ ʟʘʚʜʘʥʥʷ, ʪʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʻʥʪʘ ʢʦʨʝʣʷʮʽʾ ʻ ʜʝʱʦ ʟʘ-

ʚʠʱʝʥʠʤ ʯʝʨʝʟ ʪʝ, ʱʦ ʦʮʽʥʢʠ ʟʘ ʜʘʥʝ ʟʘʚʜʘʥʥʷ ʚʭʦʜʷʪʴ ʽ ʜʦ ʟʘʛʘʣʴ-

ʥʦʾ ʦʮʽʥʢʠ. ʗʢʱʦ ʢʽʣʴʢʽʩʪʴ ʟʘʚʜʘʥʴ ʫ ʪʝʩʪʽ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʘ (ʙʽʣʴ-

ʰʝ 25), ʪʦ ʮʝ ʥʝ ʩʪʚʦʨʶʻ ʧʨʦʙʣʝʤʠ. ʗʢʱʦ ʞ ʟʘʚʜʘʥʴ ʤʘʣʦ, ʪʦ ʤʦʞ-

ʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʬʦʨʤʫʣʦʶ: 

 

”
” ί ί

ί ί ς” ίί

ȟ 

 

ʜʝ ”  - ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʟʘʚʜʘʥʥʷʤ ʪʘ ʪʝʩʪʦʤ, ʟ ʷʢʦʛʦ 

ʮʝ ʟʘʚʜʘʥʥʷ ʚʠʜʘʣʝʥʝ. 

ɯʥʰʠʤ ʧʦʢʘʟʥʠʢʦʤ ʜʠʩʢʨʠʤʽʥʘʪʠʚʥʦʩʪʽ ʜʠʭʦʪʦʤʽʯʥʦʛʦ ʟʘ-

ʚʜʘʥʥʷ ʻ ʙʽʩʝʨʽʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ. ɺ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʣʝʞʠʪʴ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʚʠʤʽʨʶʚʘʥʘ ʷʢʽʩʪʴ ʨʦʟ-

ʧʦʜʽʣʝʥʘ ʫ ʮʽʣʴʦʚʽʡ ʧʦʧʫʣʷʮʽʾ ʟʘ ʥʦʨʤʘʣʴʥʠʤ ʟʘʢʦʥʦʤ.  

ɺʠʙʽʨʢʦʚʘ ʬʦʨʤʫʣʘ ʜʣʷ ʙʽʩʝʨʽʘʣʴʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ: 

 

”
ὢ ὢ

ί
ὴȾὣȟ 

 

ʜʝ ʫʩʽ ʧʦʟʥʘʯʝʥʥʷ, ʢʨʽʤ Y, ʤʘʶʪʴ ʪʦʡ ʞʝ ʟʤʽʩʪ, ʱʦ ʡ ʫ ʬʦʨʤʫʣʽ ʜʣʷ 

ʪʦʯʢʦʚʦ-ʙʽʩʝʨʽʘʣʴʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ, ʘ Y ï ʮʝ ʦʨʜʠʥʘʪʘ ʢʨʠʚʦʾ ʱʽʣɹ-

ʥʦʩʪʽ ʩʪʘʥʜʘʨʪʥʦʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʫ ʪʦʯʮʽ ʟ ʘʙʩʮʠʩʦʶ, ʱʦ 

ʜʦʨʽʚʥʶʻ z-ʦʮʽʥʮʽ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʪʨʫʜʥʦʩʪʽ ʟʘʚʜʘʥʥʷ ʨ. ʅʘʧʨʠʢʣʘʜ, 

ʜʣʷ ʟʘʚʜʘʥʥʷ ʟ ʪʨʫʜʥʽʩʪʶ 0,6 z-ʦʮʽʥʢʘ ʜʦʨʽʚʥʶʻ 0,25, ʘ ʚʽʜʧʦʚʽʜʥʘ 

ʦʨʜʠʥʘʪʘ ʥʦʨʤʘʣʴʥʦʾ ʢʨʠʚʦʾ ʜʦʨʽʚʥʶʻ 0,3867. ɿʥʘʡʪʠ ʮʝ ʟʥʘʯʝʥʥʷ 

ʤʦʞʥʘ ʟʘ ʩʧʝʮʽʘʣʴʥʦʶ ʪʘʙʣʠʮʝʶ ʟʥʘʯʝʥʴ ʩʪʘʥʜʘʨʪʥʦʛʦ ʥʦʨʤʘʣʴʥʦ-

ʛʦ ʨʦʟʧʦʜʽʣʫ, ʧʘʤôʷʪʘʶʯʠ, ʱʦ ʚʝʣʠʯʠʥʘ ʨ ï ʮʝ ʡʤʦʚʽʨʥʽʩʪʴ, ʪʦʙʪʦ 

ʧʣʦʱʘ ʧʽʜ ʢʨʠʚʦʶ ʱʽʣʴʥʦʩʪʽ, ʦʙʤʝʞʝʥʘ ʩʧʨʘʚʘ ʧʨʷʤʦʶ ώ ᾀȢ 
ʉʣʽʜ ʧʘʤôʷʪʘʪʠ, ʱʦ ʪʦʯʢʦʚʦ-ʙʽʩʝʨʽʘʣʴʥʠʡ ʪʘ ʙʽʩʝʨʽʘʣʴʥʠʡ ʢʦ-

ʝʬʽʮʽʻʥʪʠ ï ʮʝ ʨʽʟʥʽ ʚʝʣʠʯʠʥʠ, ʷʢʽ ʥʝ ʟʙʽʛʘʶʪʴʩʷ. ʄʘʪʝʤʘʪʠʯʥʦ 

ʟʚôʷʟʦʢ ʤʽʞ ʥʠʤʠ ʚʠʨʘʞʘʻʪʴʩʷ ʬʦʨʤʫʣʦʶ 
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”
ὴή

ὣ
” Ȣ 

 

ɿʥʘʤʝʥʥʠʢ ʜʨʦʙʫ ʫ ʮʽʡ ʬʦʨʤʫʣʽ ʟʘʚʞʜʠ ʤʝʥʰʠʡ ʚʽʜ ʯʠʩʝʣʴʥʠʢʘ, 

ʪʦʙʪʦ ʟʥʘʯʝʥʥʷ ʙʽʩʝʨʽʘʣʴʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʚʞʜʠ ʻ ʙʽʣʴʰʠʤ ʟʘ 

ʚʽʜʧʦʚʽʜʥʝ ʟʥʘʯʝʥʥʷ ʪʦʯʢʦʚʦ-ʙʽʩʝʨʽʘʣʴʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ. ʈʽʟʥʠʮʷ 

ʩʪʘʥʦʚʠʪʴ ʤʽʥʽʤʫʤ 1,5 ʨʘʟʽʚ. ɼʣʷ ʟʘʚʜʘʥʴ ʧʦʤʽʨʥʦʾ ʪʨʫʜʥʦʩʪʽ ʮʷ 

ʨʽʟʥʠʮʷ ʻ ʤʝʥʰʦʶ, ʥʽʞ ʜʣʷ ʜʫʞʝ ʣʝʛʢʠʭ ʯʠ ʜʫʞʝ ʩʢʣʘʜʥʠʭ ʟʘʚʜʘʥʴ. 

ʅʘ ʢʽʥʮʷʭ ʨʦʟʧʦʜʽʣʫ ʪʨʫʜʥʦʩʪʽ ʮʷ ʨʽʟʥʠʮʷ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 4 ʨʘʟʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʥʠʢʠ ʪʝʩʪʫ ʟʦʙʦʚôʷʟʘʥʽ ʫ ʩʫʧʨʦʚʽʜʥʽʡ ʜʦʢʫʤʝ-

ʥʪʘʮʽʾ ʚʢʘʟʫʚʘʪʠ, ʷʢʠʡ ʩʘʤʝ ʚʘʨʽʘʥʪ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ ʦʙʯʠʩ-

ʣʶʚʘʚʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʠʩʢʨʠʤʽʥʘʪʠʚʥʦʩʪʽ ʟʘʚʜʘʥʴ. 

ɹʫʚʘʻ, ʱʦ ʢʨʠʪʝʨʽʡ, ʟ ʷʢʠʤ ʧʦʪʨʽʙʥʦ ʧʦʨʽʚʥʷʪʠ ʦʮʽʥʢʠ ʟʘ ʜʠ-

ʭʦʪʦʤʽʯʥʝ ʟʘʚʜʘʥʥʷ, ʩʘʤ ʻ ʜʠʭʦʪʦʤʽʯʥʠʤ (ʥʘʧʨʠʢʣʘʜ, ʩʪʘʪʴ ʝʢʟʘʤʝ-

ʥʦʚʘʥʦʛʦ, ʦʪʨʠʤʘʥʥʷ ʯʠ ʥʝ ʦʪʨʠʤʘʥʥʷ ʥʠʤ ʟʘʣʽʢʫ ʪʦʱʦ). ʋ ʪʘʢʠʭ 

ʚʠʧʘʜʢʘʭ ʷʢ ʧʦʢʘʟʥʠʢ ʜʠʩʢʨʠʤʽʥʘʪʠʚʥʦʩʪʽ ʟʘʚʜʘʥʥʷ ʤʦʞʝ ʚʠʢʦʨʠʩ-

ʪʦʚʫʚʘʪʠʩʷ ʬʽ-ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ, ʷʢʠʡ ʻ ʬʦʨʤʦʶ ʢʦʝʬʽʮʽʻʥʪʘ 

ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ ʜʣʷ ʜʠʭʦʪʦʤʽʯʥʠʭ ʟʤʽʥʥʠʭ. ʎʶ ʚʝʣʠʯʠʥʫ ʤʠ 

ʚʚʝʣʠ ʫ ʛʣʘʚʽ 2. ʅʘʛʘʜʘʻʤʦ ʬʦʨʤʫʣʫ ʜʣʷ ʬʽ-ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ: 

 

”
ὴ ὴὴ

ὴήὴή
ȟ 

 

ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʦʜʠʥ ʽʟ ʽʥʜʝʢʩʽʚ ʧʨʠ ʚʝʣʠʯʠʥʘʭ ʪʨʫʜʥʦʩʪʽ 

ʽ çʣʝʛʢʦʩʪʽè ʧʦʟʥʘʯʘʻ ʜʦʩʣʽʜʞʫʚʘʥʝ ʟʘʚʜʘʥʥʷ, ʽʥʰʠʡ ʽʥʜʝʢʩ ʧʦʟʥʘ-

ʯʘʻ ʢʨʠʪʝʨʽʡ.  

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ  ʬ-̔ʢʦʝʬʽʮʽʻʥʪʘ ʻ ʚʠʧʨʘʚʜʘʥʠʤ 

ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʜʠʭʦʪʦʤʽʯʥʽʩʪʴ ʢʨʠʪʝʨʽʶ ʻ ʧʨʠʨʦʜʥʦʶ, ʘ ʥʝ ʩʪʚʦ-

ʨʶʻʪʴʩʷ ʰʪʫʯʥʦ ʟʘʨʘʜʠ ʩʧʨʦʱʝʥʥʷ ʦʙʯʠʩʣʝʥʴ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʩʧʨʦ-

ʱʝʥʥʽ ʽʩʪʦʪʥʦ ʚʪʨʘʯʘʻʪʴʩʷ ʯʫʪʣʠʚʽʩʪʴ ʧʦʢʘʟʥʠʢʘ, ʪʦʙʪʦ ʟʜʘʪʥʽʩʪʴ 

ʡʦʛʦ ʨʦʟʨʽʟʥʷʪʠ ʨʽʟʥʽ ʟʘʚʜʘʥʥʷ ʟʘ ʜʠʩʢʨʠʤʽʥʘʪʠʚʥʽʩʪʶ. ɿʥʘʯʝʥʥʷ 1 

ʮʝʡ ʢʦʝʬʽʮʽʻʥʪ ʜʦʩʷʛʘʻ ʣʠʰʝ ʚ ʦʜʥʦʤʫ ʚʠʧʘʜʢʫ ï ʢʦʣʠ ʦʙʠʜʚʽ ʟʤʽʥ-

ʥʽ ï ʟʘʚʜʘʥʥʷ ʽ ʢʨʠʪʝʨʽʡ ʤʘʶʪʴ ʦʜʥʘʢʦʚʫ ʪʨʫʜʥʽʩʪʴ. ʗʢ ʽ ʪʦʯʢʦʚʦ-

ʙʽʩʝʨʽʘʣʴʥʠʡ, ʮʝʡ ʢʦʝʬʽʮʽʻʥʪ ʻ ʚʩʝ ʪʠʤ ʞʝ ʢʦʝʬʽʮʽʻʥʪʦʤ ʣʽʥʽʡʥʦʾ 

ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ, ʘ ʚʽʜʤʽʥʥʽʩʪʴ ʫ ʥʘʟʚʘʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʦʚôʷʟʘʥʘ 

ʣʠʰʝ ʽʟ ʬʦʨʤʫʣʘʤʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ. 
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ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʜʦʩʣʽʜʥʠʢ ʚʜʘʻʪʴʩʷ ʜʦ ʜʠʭʦʪʦʤʽʟʘʮʽʾ ʥʦ-

ʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ. ʆʪʨʠʤʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ ʜʠʭʦʪʦʤʽʯʥʽ ʟʤʽʥʥʽ 

ʤʦʞʫʪʴ ʜʦʩʣʽʜʞʫʚʘʪʠʩʷ ʥʘ ʢʦʨʝʣʴʦʚʘʥʽʩʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢ ʟʚʘ-

ʥʦʛʦ ʪʝʪʨʘʭʦʨʠʯʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ. ʎʝʡ ʧʦʢʘʟʥʠʢ ʚʽʣʴʥʠʡ ʚʽʜ ʥʝʜʦ-

ʣʽʢʫ ʬʽ-ʢʦʝʬʽʮʽʻʥʪʘ ʫ ʜʦʩʷʛʘʥʥʽ ʟʥʘʯʝʥʥʷ 1, ʪʦʙʪʦ ʫ ʪʠʭ ʚʠʧʘʜʢʘʭ, 

ʢʦʣʠ ʯʘʩʪʢʠ ʦʩʽʙ, ʷʢʽ ʩʧʨʘʚʠʣʠʩʷ ʟ ʟʘʚʜʘʥʥʷʤ, ʽ ʷʢʽ ʩʧʨʘʚʠʣʠʩʷ ʟ 

ʢʨʠʪʝʨʽʻʤ, ʻ ʨʽʟʥʠʤʠ. ʆʩʢʽʣʴʢʠ ʮʝʡ ʧʦʢʘʟʥʠʢ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʫʞʝ ʨʽʜʢʦ, ʘ ʡʦʛʦ ʬʦʨʤʫʣʘ ʻ ʜʦʩʪʘʪʥʴʦ ʛʨʦʤʽʟʜʢʦʶ, ʥʝ ʙʫʜʝʤʦ ʾʾ 

ʥʘʚʦʜʠʪʠ.  

ʄʠ ʨʦʟʛʣʷʥʫʣʠ ʧôʷʪʴ ʨʽʟʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ 

ʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ. ʗʢʠʡ ʟ ʥʠʭ ʜʣʷ ʷʢʠʭ ʚʠʧʘʜʢʽʚ ʥʘʡʢʨʘʱʝ ʧʽʜʭʦ-

ʜʠʪʴ? ʇʨʠ ʚʠʙʦʨʽ ʧʦʢʘʟʥʠʢʘ ʜʠʩʢʨʠʤʽʥʘʪʠʚʥʦʩʪʽ ʤʦʞʥʘ ʢʝʨʫʚʘʪʠʩʷ 

ʥʘʩʪʫʧʥʠʤʠ ʧʨʘʚʠʣʘʤʠ. 

1. ʗʢʱʦ ʟʘʚʜʘʥʥʷ ʤʘʶʪʴ ʙʣʠʟʴʢʫ ʜʦ ʩʝʨʝʜʥʴʦʾ ʪʨʫʜʥʽʩʪʴ, ʪʦ 

ʚʠʙʽʨ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʧʦʢʘʟʥʠʢʘ ʥʝ ʤʘʻ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ. ʇʨʠ 

ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʜʝʢʩʫ D ʻ ʥʘʡʧʨʦʩʪʽʰʠʤ, ʘʣʝ ʢʦʣʠ ʚʠʤʘʛʘ-

ʻʪʴʩʷ ʧʝʨʝʚʽʨʠʪʠ ʟʥʘʡʜʝʥʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʥʘ ʟʥʘʯʫʱʽʩʪʴ, ʧʦʪ-

ʨʽʙʥʦ ʦʙʠʨʘʪʠ ʦʜʠʥ ʟ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʢʦʨʝʣʷʮʽʾ. 

2. ʗʢʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʟʘʚʜʘʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʦʾ ʪʨʫʜʥʦʩʪʽ, 

ʪʦ, ʟʘ ʫʤʦʚʠ, ʱʦ ʨʦʟʧʦʜʽʣ ʚʠʤʽʨʶʚʘʥʦʾ ʷʢʦʩʪʽ ʫ ʮʽʣʴʦʚʽʡ ʧʦʧʫʣʷʮʽʾ 

ʙʣʠʟʴʢʠʡ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ, ʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʽʩʝʨʽʘʣʴʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ.  

3. ʗʢʱʦ ʜʦʩʣʽʜʥʠʢ ʥʝ ʚʧʝʚʥʝʥʠʡ ʫ ʪʦʤʫ, ʱʦ ʤʘʡʙʫʪʥʽ ʚʠʙʽʨ-

ʢʠ ʦʩʽʙ ʥʝ ʙʫʜʫʪʴ ʩʠʣʴʥʦ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ ʜʘʥʦʾ ʚʠʙʽʨʢʠ ʟʘ ʪʨʫʜʥʽʩ-

ʪʶ ʜʣʷ ʥʠʭ ʜʘʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʽʩʝʨʽʘʣʴʥʫ 

ʢʦʨʝʣʷʮʽʶ, ʦʩʢʽʣʴʢʠ ʤʘʣʝ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʜʣʷ ʚʠʙʽʨʦʢ 

ʦʧʠʪʫʚʘʥʠʭ ʟ ʟʘʛʘʣʦʤ ʚʠʩʦʢʠʤ ʘʙʦ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʚʠʤʽʨʶʚʘʥʦʾ 

ʷʢʦʩʪʽ ʩʚʽʜʯʠʪʴ ʩʘʤʝ ʧʨʦ ʥʠʟʴʢʫ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʟʘʚʜʘʥʥʷ, ʘ ʥʝ 

ʻ ʧʨʦʩʪʦ ʬʫʥʢʮʽʻʶ ʚʽʜ ʪʨʫʜʥʦʩʪʽ ʟʘʚʜʘʥʥʷ, ʷʢ ʮʝ ʤʦʞʝ ʙʫʪʠ ʜʣʷ 

ʮʴʦʛʦ ʚʠʧʘʜʢʫ ʟ ʪʦʯʢʦʚʦ-ʙʽʩʝʨʽʘʣʴʥʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ. 

4. ʗʢʱʦ ʨʦʟʨʦʙʥʠʢ ʪʝʩʪʫ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʤʘʡʙʫʪʥʽ ʚʠʙʽʨʢʠ 

ʦʧʠʪʫʚʘʥʠʭ ʤʘʣʦ ʚʽʜʨʽʟʥʷʪʠʤʫʪʴʩʷ ʚʽʜ ʜʘʥʦʾ ʟʘ ʨʽʚʥʝʤ ʚʠʤʽʨʶʚʘʥʦʾ 

ʷʢʦʩʪʽ, ʘ ʤʝʪʦʶ ʻ ʚʠʙʽʨ ʪʘʢʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ 

ʚʥʫʪʨʽʰʥʶ ʫʟʛʦʜʞʝʥʽʩʪʴ ʪʝʩʪʫ, ʪʦ ʽʩʥʫʶʪʴ ʧʽʜʩʪʘʚʠ ʜʣʷ ʚʠʙʦʨʫ 

ʪʦʯʢʦʚʦ-ʙʽʩʝʨʽʘʣʴʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ. 

5. ʗʢʱʦ ʽ ʟʘʚʜʘʥʥʷ, ʽ ʢʨʠʪʝʨʽʡ ʻ ʜʠʭʦʪʦʤʽʯʥʠʤʠ, ʤʦʞʥʘ ʚʠ-

ʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʽ-ʢʦʝʬʽʮʽʻʥʪ ʘʙʦ ʪʝʪʨʘʭʦʨʠʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ. ʇʨʠ 

ʮʴʦʤʫ ʙʽʣʴʰ ʩʢʣʘʜʥʠʡ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʪʝʪʨʘʭʦʨʠʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 
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ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʦʣʠ ʜʠʭʦʪʦʤʽʯʥʽ ʟʤʽʥʥʽ ʦʪʨʠʤʘʥʽ ʰʪʫʯʥʦ ʟ ʥʦ-

ʨʤʘʣʴʥʦ ʨʦʟʧʦʜʽʣʝʥʠʭ ʚʝʣʠʯʠʥ, ʯʘʩʪʢʠ ʪʠʭ, ʭʪʦ ʩʧʨʘʚʠʚʩʷ ʟ ʟʘ-

ʚʜʘʥʥʷʤ ʽ ʪʠʭ, ʭʪʦ ʩʧʨʘʚʠʚʩʷ ʟ ʢʨʠʪʝʨʽʻʤ, ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʤʽʞ ʩʦʙʦʶ, ʽ ʟʥʘʡʜʝʥʽ ʢʦʨʝʣʷʮʽʾ ʧʣʘʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ 

ʬʘʢʪʦʨʥʦʤʫ ʘʥʘʣʽʟʽ. 

ʇʦʢʘʟʥʠʢʠ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʚʘʣʽʜʥʦʩʪʽ ʟʘʚʜʘʥʴ. ʍʦʯʘ ʨʦʟʛʣʷ-

ʥʫʪʽ ʚʠʱʝ ʧʦʢʘʟʥʠʢʠ ʪʨʫʜʥʦʩʪʽ ʪʘ ʜʠʩʢʨʠʤʽʥʘʪʠʚʥʦʩʪʽ ʟʘʚʜʘʥʴ 

ʤʦʞʫʪʴ ʜʦʧʦʤʘʛʘʪʠ ʚ ʢʦʤʧʣʝʢʩʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʪʝʩʪʫ ʥʘ ʚʘʣʽʜ-

ʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ, ʽʩʥʫʶʪʴ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʙʽʣʴʰ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʦʚôʷʟʘʥʽ ʟ ʮʠʤʠ ʧʦʥʷʪʪʷʤʠ. ɺʦʥʠ ʻ ʦʜʥʦʯʘʩʥʦ ʬʫʥʢʮʽʷʤʠ ʷʢ ʚʽʜ 

ʢʦʨʝʣʴʦʚʘʥʦʩʪʽ ʟʘʚʜʘʥʥʷ ʟ ʢʨʠʪʝʨʽʻʤ, ʪʘʢ ʽ ʚʽʜ ʤʽʥʣʠʚʦʩʪʽ ʦʮʽʥʦʢ ʟʘ 

ʟʘʚʜʘʥʥʷ. 

ʇʦʢʘʟʥʠʢʦʤ ʥʘʜʽʡʥʦʩʪʽ i-ʛʦ ʟʘʚʜʘʥʥʷ ʥʘʟʠʚʘʻʪʴʩʷ ʚʝʣʠʯʠʥʘ 

ί” ȟ  ʜʝ ”  ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʦʮʽʥʢʦʶ ʟʘ ʟʘʚʜʘʥʥʷ ʪʘ 

ʢʨʠʪʝʨʽʡ. ɼʣʷ ʜʠʭʦʪʦʤʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ ʾʾ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʷʢ 

ὴή” , ʜʝ ”  - ʢʦʝʬʽʮʽʻʥʪ ʪʦʯʢʦʚʦ-ʙʽʩʝʨʽʘʣʴʥʦʾ ʢʦʨʝʣʷʮʽʾ ʤʽʞ 

ʦʮʽʥʢʦʶ ʟʘ ʟʘʚʜʘʥʥʷʤ ʪʘ ʦʮʽʥʢʦʶ ʟʘ ʚʝʩʴ ʪʝʩʪ. ɼʠʩʧʝʨʩʽʷ ʧʦ ʟʘ-

ʚʜʘʥʥʶ ʻ ʬʘʢʪʠʯʥʦ ʚʘʛʦʶ ʚʥʝʩʢʫ ʟʘʚʜʘʥʥʷ ʫ ʟʘʛʘʣʴʥʫ ʥʘʜʽʡʥʽʩʪʴ 

ʪʝʩʪʫ, ʪʦʤʫ ʧʨʠ ʧʦʪʨʝʙʽ ʦʪʨʠʤʘʪʠ ʪʝʩʪ ʟ ʚʠʩʦʢʦʶ ʥʘʜʽʡʥʽʩʪʶ ʧʨʠ 

ʚʽʜʙʦʨʽ ʟʘʚʜʘʥʴ ʜʦ ʥʴʦʛʦ ʩʣʽʜ ʟʘʤʽʩʪʴ ʧʨʦʩʪʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷ-

ʮʽʾ ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʦʢʘʟʥʠʢʠ ʥʘʜʽʡʥʦʩʪʽ ʟʘʚʜʘʥʴ. 

ʊʘʢʦʞ ʤʦʞʥʘ ʧʦʢʘʟʘʪʠ, ʱʦ ʜʠʩʧʝʨʩʽʷ ʟʘʛʘʣʴʥʦʾ ʪʝʩʪʦʚʦʾ ʦʮʽ-

ʥʢʠ ʜʦʨʽʚʥʶʻ ʢʚʘʜʨʘʪʫ ʩʫʤʠ ʧʦʢʘʟʥʠʢʽʚ ʥʘʜʽʡʥʦʩʪʽ ʟʘʚʜʘʥʴ: 

 

ί ί” Ȣ 

 

ʎʠʤ ʬʘʢʪʦʤ ʟʨʫʯʥʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ, ʧʽʜʙʠʨʘʶʯʠ ʟʘʚʜʘʥʥʷ ʜʦ 

ʪʝʩʪʫ ʟ ʟʘʜʘʥʠʤ ʨʽʚʥʝʤ ʜʠʩʧʝʨʩʽʾ. ʊʘʢ ʩʘʤʦ, ʷʢʱʦ ʨʦʟʨʦʙʥʠʢʦʤ 

ʧʦʢʣʘʜʝʥʠʡ ʤʽʥʽʤʫʤ ʢʦʝʬʽʮʽʻʥʪʘ ʘʣʴʬʘ ʚʥʫʪʨʽʰʥʴʦʾ ʫʟʛʦʜʞʝʥʦʩʪʽ 

ʪʝʩʪʫ, ʚʽʥ ʤʦʞʝ ʢʦʥʪʨʦʣʶʚʘʪʠ ʟʤʽʥʫ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟ ʜʦʜʘʚʘʥʥʷʤ 

ʜʦ ʪʝʩʪʫ ʢʦʞʥʦʛʦ ʥʦʚʦʛʦ ʟʘʚʜʘʥʥʷ, ʢʦʨʠʩʪʫʶʯʠʩʴ ʬʦʨʤʫʣʦʶ 

 

”
Ὧ

Ὧ ρ
ρ

Вί

Вί”
ȟ 

 

ʜʝ k ï ʢʽʣʴʢʽʩʪʴ ʟʘʚʜʘʥʴ ʪʝʩʪʫ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ. 
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ʅʘʨʝʰʪʽ, ʷʢʱʦ ʨʦʟʨʦʙʥʠʢ, ʱʦʨʘʟʫ ʜʦʜʘʶʯʠ ʜʦ ʪʝʩʪʫ ʥʦʚʝ ʟʘ-

ʚʜʘʥʥʷ, ʭʦʯʝ ʢʦʥʪʨʦʣʶʚʘʪʠ ʢʦʝʬʽʮʽʻʥʪ ʚʘʣʽʜʥʦʩʪʽ ʫ ʚʠʛʣʷʜʽ ʢʦʨʝ-

ʣʷʮʽʾ ʤʽʞ ʩʪʚʦʨʝʥʠʤ ʥʘʙʦʨʦʤ ʟʘʚʜʘʥʴ ʪʘ ʟʦʚʥʽʰʥʽʤ ʢʨʠʪʝʨʽʻʤ Y, 

ʚʽʥ ʤʦʞʝ ʮʝ ʨʦʙʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣʠ 

 

”
Вί”

Вί”
Ȣ 

 

ʈʦʟʤʽʨ ʚʠʙʽʨʢʠ. ɿʘʛʘʣʴʥʦʛʦ ʧʨʘʚʠʣʘ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ ʤʽʥʽʤʘ-

ʣʴʥʦʛʦ ʨʦʟʤʽʨʫ ʚʠʙʽʨʢʠ ʦʩʽʙ ʟ ʮʽʣʴʦʚʦʾ ʧʦʧʫʣʷʮʽʾ ʜʣʷ ʘʧʨʦʙʘʮʽʾ 

ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʥʝ ʽʩʥʫʻ. ʆʯʝʚʠʜʥʦ, ʯʠʤ ʙʽʣʴʰʦʶ ʻ ʚʠʙʽʨʢʘ, ʪʠʤ 

ʥʘʜʽʡʥʽʰʠʤʠ ʙʫʜʫʪʴ ʦʪʨʠʤʘʥʽ ʥʘ ʾʾ ʦʩʥʦʚʽ ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʽʚ ʪʝʩ-

ʪʦʚʠʭ ʟʘʚʜʘʥʴ. ɼʣʷ ʘʧʨʦʙʘʮʽʾ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʠʭ ʪʝʩʪʽʚ ʨʝʛʽʦʥʘʣʴ-

ʥʦʛʦ ʯʠ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʨʽʚʥʷ ʙʘʞʘʥʦ ʤʘʪʠ ʚʠʙʽʨʢʫ ʦʙôʻʤʫ ʥʝ ʤʝʥʰʝ 

200 ʦʩʽʙ (ʩʢʘʟʘʥʝ ʩʪʦʩʫʻʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ, ʦʧʠʩʘʥʠʭ 

ʨʘʥʽʰʝ. ɼʣʷ ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʦʩʥʦʚʽ ʪʝʦʨʽʾ IRT, ʧʨʦ ʷʢʫ ʡʪʠ-

ʤʝʪʴʩʷ ʧʽʟʥʽʰʝ, ʧʦʪʨʽʙʥʘ ʙʽʣʴʰʘ ʚʠʙʽʨʢʘ). ɯʩʥʫʻ ʪʘʢʦʞ ʝʤʧʽʨʠʯʥʝ 

ʧʨʘʚʠʣʦ, ʟʛʽʜʥʦ ʟ ʷʢʠʤ ʢʽʣʴʢʽʩʪʴ ʦʩʽʙ ʫ ʚʠʙʽʨʮʽ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫ-

ʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʟʘʚʜʘʥʴ ʫ ʪʝʩʪʽ ʤʽʥʽʤʫʤ ʫ 5 ʨʘʟʽʚ.  

ʊʘʢʪʠʢʘ ʚʽʜʙʦʨʫ ʟʘʚʜʘʥʴ ʜʦ ʪʝʩʪʫ. ʇʨʠ ʚʽʜʙʦʨʽ ʜʦ ʪʝʩʪʫ 

ʚʞʝ ʘʧʨʦʙʦʚʘʥʠʭ ʟʘʚʜʘʥʴ ʚʠʥʠʢʘʻ ʦʜʥʘ ʟ ʜʚʦʭ ʟʘʛʘʣʴʥʠʭ ʩʠʪʫʘʮʽʡ. 

ʋ ʧʝʨʰʽʡ ʩʠʪʫʘʮʽʾ ʟʘʚʜʘʥʴ ʻ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ, ʥʽʞ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʪʝʩʪʽ. ʇʨʘʢʪʠʯʥʦ ʟʘʚʞʜʠ ʨʦʟʨʦʙʥʠʢ ʥʘʤʘʛʘʻʪʴʩʷ 

ʦʪʨʠʤʘʪʠ ʪʝʩʪ ʟʘʜʘʥʦʾ ʷʢʦʩʪʽ ʟ ʷʢʦʤʦʛʘ ʤʝʥʰʠʤ ʥʘʙʦʨʦʤ ʟʘʚʜʘʥʴ, 

ʦʩʢʽʣʴʢʠ ʮʝ ʝʢʦʥʦʤʠʪʴ ʯʘʩ ʪʘ ʽʥʰʽ ʨʝʩʫʨʩʠ. ʊʦʤʫ ʧʦʪʨʽʙʥʦ ʧʦʩʪʫ-

ʧʦʚʦ ʜʦʜʘʚʘʪʠ ʜʦ ʪʝʩʪʫ ʪʽ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʜʘʶʪʴ ʥʘʡʙʽʣʴʰʠʡ ʚʥʝʩʦʢ ʫ 

ʙʘʞʘʥʠʡ ʨʽʚʝʥʴ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʚʘʣʽʜʥʦʩʪʽ ʪʝʩʪʫ. ɺʠʱʝ ʤʠ ʨʦʟʛʣʷʥʫ-

ʣʠ ʧʦʢʘʟʥʠʢʠ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʚʘʣʽʜʥʦʩʪʽ ʟʘʚʜʘʥʴ ʪʘ ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ 

ʥʘ ʾʭ ʦʩʥʦʚʽ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʚʘʣʽʜʥʦʩʪʽ ʪʝʩʪʫ ʚ ʮʽʣʦʤʫ.  

ɺ ʽʥʰʽʡ ʩʠʪʫʘʮʽʾ ʨʦʟʨʦʙʥʠʢ ʥʝ ʚʦʣʦʜʽʻ ʥʘʜʪʦ ʚʝʣʠʢʦʶ ʩʫʢʫʧ-

ʥʽʩʪʶ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ, ʽ ʪʦʤʫ ʥʘʤʘʛʘʻʪʴʩʷ ʟʙʝʨʝʛʪʠ ʢʦʞʥʝ ʟʘʚʜʘʥ-

ʥʷ, ʚʢʣʘʜ ʷʢʦʛʦ ʫ ʢʦʥʪʨʦʣʴʦʚʘʥʽ ʧʘʨʘʤʝʪʨʠ ʻ ʧʦʟʠʪʠʚʥʠʤ. ʉʧʦʯʘʪ-

ʢʫ ʤʦʞʥʘ ʟʘʣʠʰʘʪʠ ʫ ʪʝʩʪʽ ʚʩʽ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʘʪ-

ʥʴʦ ʚʠʩʦʢʫ ʢʦʨʝʣʷʮʽʶ ʟ ʢʨʠʪʝʨʽʻʤ.  

ɺʘʞʣʠʚʠʤ ʻ ʢʦʥʪʨʦʣʴ ʩʪʘʥʜʘʨʪʥʦʾ ʧʦʭʠʙʢʠ ʜʣʷ ʢʦʝʬʽʮʽʻʥʪʘ 

ʢʦʨʝʣʷʮʽʾ. ʗʢʱʦ ʜʠʩʢʨʠʤʽʥʘʪʠʚʥʽʩʪʴ ʟʘʚʜʘʥʥʷ ʦʮʽʥʶʚʘʣʦʩʷ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʢʦʝʬʽʮʽʻʥʪʘ ʪʦʯʢʦʚʦ-ʙʽʩʝʨʽʘʣʴʥʦʾ ʢʦʨʝʣʷʮʽʾ ʘʙʦ ʢʦʝʬʽʮʽʻ-
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ʥʪʘ ʬʽ, ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʟʨʫʯʥʦʶ ʥʘʙʣʠʞʝʥʦʶ ʬʦʨʤʫʣʦʶ: 

ί ρЍὔ ρϳ ȟ ʜʝ N ï ʦʙôʻʤ ʚʠʙʽʨʢʠ. ʎʶ ʬʦʨʤʫʣʫ ʤʦʞʥʘ ʚʠʢʦʨʠ-

ʩʪʦʚʫʚʘʪʠ ʧʨʠ ὔ υπȢ ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʫ ʚʠʙʽʨʮʽ 101 ʦʩʦʙʘ, ʪʦ ʟʘ 
ʮʽʻʶ ʬʦʨʤʫʣʦʶ ί πȟρȢ ɿʘʟʚʠʯʘʡ ʤʽʥʽʤʘʣʴʥʝ ʢʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 

ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ 2 ʩʪʘʥʜʘʨʪʥʽ ʧʦʭʠʙʢʠ ʚʠʱʝ ʥʫʣʷ. ɼʣʷ ʥʘʰʦʛʦ ʧʨʠ-

ʢʣʘʜʫ ʮʝ ʙʫʜʝ 0,2. ʆʪʞʝ, ʧʦʪʨʽʙʥʦ ʟʘʣʠʰʠʪʠ ʫ ʪʝʩʪʽ ʪʽ ʟʘʚʜʘʥʥʷ, 

ʟʥʘʯʝʥʥʷ ʪʦʯʢʦʚʦ-ʙʽʩʝʨʽʘʣʴʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʷʢʠʭ ʥʝ ʤʝʥʰʝ ʟʘ 0,2. 

ʗʢʱʦ ʜʣʷ ʦʮʽʥʢʠ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʟʘʚʜʘʥʴ ʚʠʢʦʨʠʩʪʦʚʫ-

ʚʘʚʩʷ ʙʽʩʝʨʽʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ, ʪʦ ʩʪʘʥʜʘʨʪʥʫ ʧʦʭʠʙʢʫ 

ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʟʘ ʬʦʨʤʫʣʦʶ 

 

ί
ὴήὔ ρϳ

ὣ
ȟ 

 

ʜʝ ʟʤʽʩʪ ʧʦʟʥʘʯʝʥʴ ʫ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ ï ʪʦʡ ʞʝ, ʱʦ ʡ ʫ ʬʦʨʤʫʣʽ ʜʣʷ 

ʙʽʩʝʨʽʘʣʴʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ. ʇʦʪʨʽʙʥʦ ʧʘʤôʷʪʘʪʠ, ʱʦ ʩʪʘʥ-

ʜʘʨʪʥʘ ʧʦʭʠʙʢʘ ʙʽʩʝʨʽʘʣʴʥʦʾ ʢʦʨʝʣʷʮʽʾ ʤʽʥʽʤʘʣʴʥʘ ʜʣʷ ʟʘʚʜʘʥʴ ʩʝ-

ʨʝʜʥʴʦʾ ʪʨʫʜʥʦʩʪʽ, ʽ ʟʨʦʩʪʘʻ ʽʟ ʥʘʙʣʠʞʝʥʥʷʤ ʪʨʫʜʥʦʩʪʽ ʜʦ ʤʽʥʽʤʘ-

ʣʴʥʦʾ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʾ. 

ʗʢ ʧʦʚʠʥʥʽ ʚʧʣʠʚʘʪʠ ʥʘ ʚʽʜʙʽʨ ʟʘʚʜʘʥʴ ʜʘʥʽ ʧʨʦ ʾʭ ʪʨʫʜʥʽʩʪʴ? 

ɼʣʷ ʥʦʨʤʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʧʝʨʚʠʥʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʟʘ-

ʚʜʘʥʥʷ ʻ ʥʝ ʪʨʫʜʥʽʩʪʴ, ʘ ʜʠʩʢʨʠʤʽʥʘʪʠʚʥʽʩʪʴ. ʊʨʫʜʥʽʩʪʴ ʟʘʚʜʘʥʥʷ 

ʤʦʞʝ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʪʠʩʷ ʜʣʷ ʨʽʟʥʠʭ ʚʠʙʽʨʦʢ. ʇʦʭʠʙʢʫ ʚʠʙʽʨʢʠ ʚ 

ʦʮʽʥʮʽ ʪʨʫʜʥʦʩʪʽ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʟʘ ʬʦʨʤʫʣʦʶ ί ὴήὔϳ Ȣ ɼʣʷ 

ʪʝʩʪʫ, ʷʢʠʡ, ʦʯʽʢʫʚʘʥʦ, ʙʫʜʝ ʥʘʜʽʡʥʦ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʦʩʽʙ ʮʽʣʴʦʚʦʾ 

ʧʦʧʫʣʷʮʽʾ ʧʦ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʫ ʚʠʤʽʨʶʚʘʥʦʾ ʷʢʦʩʪʽ, ʟʘʚʜʘʥʥʷ 

ʧʦʚʠʥʥʽ ʤʘʪʠ ʩʝʨʝʜʥʶ ʪʨʫʜʥʽʩʪʴ ʫ ʜʽʘʧʘʟʦʥʽ 0,4-0,6. ʈʘʥʽʰʝ ʤʠ 

ʪʘʢʦʞ ʟʘʫʚʘʞʠʣʠ, ʱʦ ʜʣʷ ʢʨʘʱʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʥʘ ʢʽʥʮʷʭ ʮʴʦʛʦ 

ʜʽʘʧʘʟʦʥʫ ʙʘʞʘʥʦ, ʱʦʙ ʜʦ ʪʝʩʪʫ ʚʭʦʜʠʣʘ ʪʘʢʦʞ ʤʘʣʘ ʢʽʣʴʢʽʩʪʴ ʟʘ-

ʚʜʘʥʴ ʚʠʩʦʢʦʾ ʪʘ ʥʠʟʴʢʦʾ ʪʨʫʜʥʦʩʪʽ. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʚʠʧʘʜ-

ʢʫ, ʢʦʣʠ ʩʝʨʝʜʥʷ ʙʽʩʝʨʽʘʣʴʥʘ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʟʘʚʜʘʥʥʷʤʠ ʪʘ ʟʘʛʘʣʴ-

ʥʦʶ ʪʝʩʪʦʚʦʶ ʦʮʽʥʢʦʶ ʧʝʨʝʚʠʱʫʻ 0,6. ʊʘʢʦʞ ʚʢʣʶʯʝʥʥʷ ʜʦ ʪʝʩʪʫ 

ʟʘʚʜʘʥʴ ʟ ʝʢʩʪʨʝʤʘʣʴʥʠʤ ʨʽʚʥʝʤ ʪʨʫʜʥʦʩʪʽ ʧʦʪʨʽʙʥʝ ʫ ʚʠʧʘʜʢʫ, 

ʢʦʣʠ ʪʝʩʪʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʱʦʜʦ ʦʩʽʙ ʟ ʝʢʩʪ-

ʨʝʤʘʣʴʥʠʤ ʨʽʚʥʝʤ ʚʠʨʘʞʝʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʦʾ ʷʢʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ, 

ʧʨʠ ʚʽʜʙʦʨʽ ʤʘʣʦʾ ʢʽʣʴʢʦʩʪʽ ʦʩʽʙ ʟ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʢʘʥʜʠʜʘʪʽʚ ʜʣʷ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʾ ʨʦʙʦʪʠ. 
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ωȢ ˏ˞˟ˠ˜ ˑ˛ ˟˒˛˝˴˵ IRT 

ɸʥʛʣʽʡʩʴʢʫ ʥʘʟʚʫ ʪʝʦʨʽʾ Item Response Theory (IRT) ʥʝ ʤʦʞʥʘ 

ʧʝʨʝʢʣʘʩʪʠ ʫʢʨʘʾʥʩʴʢʦʶ ʜʦʩʣʽʚʥʦ. ʇʨʦʧʦʥʫʚʘʣʠʩʷ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʚʽʜʧʦʚʽʜʥʠʢʘ ʮʽʡ ʥʘʟʚʽ, ʦʜʥʘʢ ʞʦʜʝʥ ʟ ʥʠʭ ʥʝ ʻ ʮʽʣʢʦʤ 

ʧʨʠʡʥʷʪʥʠʤ. ɿʦʢʨʝʤʘ, ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʪʝʨʤʽʥʫ çʩʫʯʘʩʥʘ ʪʝʦʨʽʷ ʪʝʩ-

ʪʫʚʘʥʥʷè, ʷʢʠʡ ʚʠʥʠʢ, ʤʘʙʫʪʴ, ʥʘ ʧʨʦʪʠʚʘʛʫ ʪʝʨʤʽʥʫ çʢʣʘʩʠʯʥʘ 

ʪʝʦʨʽʷ ʪʝʩʪʫʚʘʥʥʷè (Classical Test Theory, CTT) ʷʢʠʤ ʧʦʟʥʘʯʘʶʪʴ 

ʪʝʦʨʽʶ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʢʣʘʩʠʯʥʽʡ ʤʦʜʝʣʽ ʪʝʩʪʦʚʦʾ ʦʮʽʥʢʠ, ʷʢʫ 

ʤʠ ʨʦʟʛʣʷʥʫʣʠ ʫ ʛʣʘʚʽ 5, ʽ ʟʘ ʤʝʞʽ ʷʢʦʾ ʜʦʩʽ ʥʝ ʚʠʭʦʜʠʣʠ. ɸʣʝ ʪʝʨ-

ʤʽʥ çʩʫʯʘʩʥʠʡè ʟʦʚʩʽʤ ʥʝ ʻ ʪʘʢʠʤ, ʷʢʠʡ ʤʦʞʥʘ ʧʨʦʪʠʩʪʘʚʠʪʠ ʪʝʨ-

ʤʽʥʫ çʢʣʘʩʠʯʥʠʡè. IRT ï ʮʝ ʥʝ ʪʝʦʨʽʷ, ʧʦʢʣʠʢʘʥʘ ʟʘʛʘʣʦʤ ʟʘʤʽʥʠʪʠ 

ʢʣʘʩʠʯʥʫ ʪʝʦʨʽʶ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʩʪʘʥʥʴʦʶ ʚʦʥʘ ʤʘʻ ʥʝ ʪʽʣʴʢʠ ʷʚʥʽ 

ʧʝʨʝʚʘʛʠ, ʘʣʝ ʡ ʽʩʪʦʪʥʽ ʥʝʜʦʣʽʢʠ, ʧʝʨʝʜʫʩʽʤ ʚ ʧʣʘʥʽ ʧʨʘʢʪʠʯʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. ʊʦʤʫ ʟʘʨʘʟ ʦʙʠʜʚʽ ʪʝʦʨʽʾ ʫʩʧʽʰʥʦ ʩʧʽʚʽʩʥʫʶʪʴ ʫ ʧʩʠ-

ʭʦʤʝʪʨʽʾ, ʟʦʢʨʝʤʘ, ʚ ʦʩʚʽʪʥʽʭ ʚʠʤʽʨʶʚʘʥʥʷʭ. 

ʈʦʟʛʣʷʥʫʪʽ ʥʘʤʠ ʨʘʥʽʰʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʥʝ 

ʻ ʜʦʩʪʘʪʥʴʦ ʧʦʚʥʠʤʠ. ʅʘʧʨʠʢʣʘʜ, ʚʦʥʠ ʥʝ ʥʝʩʫʪʴ ʫ ʩʦʙʽ ʽʥʬʦʨʤʘ-

ʮʽʶ ʧʨʦ ʪʝ, ʷʢ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʚʜʘʥʥʷ ʜʣʷ ʦʩʽʙ ʟ ʚʠ-

ʟʥʘʯʝʥʠʤ ʨʽʚʥʝʤ ʚʠʤʽʨʶʚʘʥʦʾ ʷʢʦʩʪʽ. 

IRT ʟʘʩʥʦʚʘʥʘ ʥʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʷʭ, ʷʢʽ ʟʜʘʪʥʽ ʧʦʢʘʟʘʪʠ, 

ʷʢ ʦʩʦʙʠ ʟ ʨʽʟʥʠʤʠ ʨʽʚʥʷʤʠ ʚʠʨʘʞʝʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʦʾ ʷʢʦʩʪʽ ʧʦ-

ʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʟʘʚʜʘʥʥʷ ʪʝʩʪʫ. 

ʋ ʮʽʡ ʢʥʠʟʽ ʤʠ ʣʠʰʝ ʧʦʟʥʘʡʦʤʠʤʦʩʷ ʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤʠ 

ʦʩʥʦʚʘʤʠ ʜʘʥʦʾ ʪʝʦʨʽʾ.  

ʌʫʥʢʮʽʷ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʚʜʘʥʥʷ. ʅʘʜʘʣʽ ʟʘʤʽʩʪʴ ʩʣʽʚ çʚʠʤʽ-

ʨʶʚʘʥʘ ʷʢʽʩʪʴè, ʷʢʽ ʦʟʥʘʯʘʶʪʴ ʨʠʩʫ ʘʙʦ ʢʦʥʩʪʨʫʢʪ, ʙʫʜʝʤʦ ʚʠʢʦʨʠ-

ʩʪʦʚʫʚʘʪʠ ʪʝʨʤʽʥ çʣʘʪʝʥʪʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘè, ʜʝʪʘʣʽʟʫʶʯʠ ʮʝʡ 

ʪʝʨʤʽʥ ʧʦ ʤʽʨʽ ʚʠʢʣʘʜʫ ʤʘʪʝʨʽʘʣʫ. ʊʘʢʦʞ ʥʘʜʘʣʽ ʤʠ ʚʚʘʞʘʪʠʤʝʤʦ, 

ʱʦ ʟʘʚʜʘʥʥʷ ʪʝʩʪʫ, ʷʢʝ ʘʥʘʣʽʟʫʻʪʴʩʷ, ʻ ʜʠʭʦʪʦʤʽʯʥʠʤ. 

ʄʠ ʩʧʨʘʚʝʜʣʠʚʦ ʚʚʘʞʘʻʤʦ, ʱʦ ʟʘʛʘʣʦʤ ʥʘ ʧʝʚʥʝ ʟʘʚʜʘʥʥʷ ʚʽ-

ʜʧʦʚʽʜʘʶʪʴ ʧʨʘʚʠʣʴʥʦ ʦʩʦʙʠ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʣʘʪʝʥʪʥʦʾ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ, ʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʝʧʨʘʚʠʣʴʥʦ ʦʩʦʙʠ ʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʣʘʪʝ-

ʥʪʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʗʢʱʦ ʚʽʜʢʣʘʩʪʠ ʚʟʜʦʚʞ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʦʩʽ 

ʨʽʚʥʽ ʣʘʪʝʥʪʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘ ʚʟʜʦʚʞ ʚʝʨʪʠʢʘʣʴʥʦʾ ʦʩʽ ï ʡʤʦʚʽ-
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ʨʥʽʩʪʴ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʪʦ ʚ ʽʜʝʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʜʣʷ ʜʘʥʦʛʦ 

ʟʘʚʜʘʥʥʷ ʽʩʥʫʻ ʪʘʢʘ ʪʦʯʢʘ ï ʟʥʘʯʝʥʥʷ — ʨʽʚʥʷ ʣʘʪʝʥʪʥʦʾ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ —, ʱʦ ʜʣʷ ʦʩʽʙ ʟ ʨʽʚʥʝʤ, ʥʠʞʯʠʤ ʥʽʞ —, ʡʤʦʚʽʨʥʽʩʪʴ ʧʨʘʚʠ-

ʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʜʦʨʽʚʥʶʻ ʥʫʣʶ, ʪʦʙʪʦ ʚʩʽ ʦʩʦʙʠ ʟ ʥʠʞʯʠʤ ʚʽʜ —ʨ̔ -

ʚʥʝʤ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘ ʟʘʚʜʘʥʥʷ ʥʝʧʨʘʚʠʣʴʥʦ. ɯ ʥʘʚʧʘʢʠ, ʜʣʷ ʫʩʽʭ 

ʪʠʭ, ʯʠʡ ʨʽʚʝʥʴ ʣʘʪʝʥʪʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʱʠʡ ʚʽʜ —, ʚʽʜʧʦʚʽʜʘ-

ʶʪʴ ʥʘ ʟʘʚʜʘʥʥʷ ʧʨʘʚʠʣʴʥʦ. ʽ ʡʤʦʚʽʨʥʽʩʪʴ ʚʽʜʧʦʚʽʜʽ ʦʩʦʙʠ ʟ ʪʘʢʠʤ 

ʨʽʚʥʝʤ ʜʦʨʽʚʥʶʻ ʦʜʠʥʠʮʽ. ʎʷ ʩʠʪʫʘʮʽʷ ʟʦʙʨʘʞʝʥʘ ʥʘ ʤʘʣʶʥʢʫ 9.1. 

 

 ʂʨʠʚʘ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʟʘʣʝʞʥʽʩʪʴ ʡʤʦʚʽʨʥʦʩʪʽ ʧʨʘʚʠʣʴʥʦʾ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʚʜʘʥʥʷ ʚʽʜ ʨʽʚʥʷ ʣʘʪʝʥʪʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʦʙʠ, 

ʥʘʟʠʚʘʻʪʴʩʷ ʬʫʥʢʮʽʻʶ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʟʘʚʜʘʥʥʷ (Item Response Func-

tion, IRF). ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʟʘʚʜʘʥʥʷ ʻ ʜʠʭʦʪʦʤʽʯʥʠʤ, ʮʷ ʢʨʠʚʘ ʟʙʽ-

ʛʘʻʪʴʩʷ ʟ ʬʫʥʢʮʽʻʶ, ʷʢʫ ʥʘʟʠʚʘʶʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʶ ʢʨʠʚʦʶ 

ʟʘʚʜʘʥʥʷ (Item Characteristic Curve, ICC). ʌʦʨʤʘ ʢʨʠʚʦʾ, ʟʦʙʨʘʞʝ-

ʥʦʾ ʥʘ ʨʠʩʫʥʢʫ 9.1, ʤʘʡʞʝ ʥʽʢʦʣʠ ʥʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʥʘ ʧʨʘʢʪʠʮʽ. 

ɿʘʟʚʠʯʘʡ ʩʝʨʝʜ ʦʩʽʙ ʟ ʨʽʚʥʝʤ ʥʠʞʯʠʤ ʚʽʜ — ʟʥʘʭʦʜʷʪʴʩʷ ʪʽ, ʷʢʽ ʚʽʜ-

ʧʦʚʽʣʠ ʥʘ ʟʘʚʜʘʥʥʷ ʧʨʘʚʠʣʴʥʦ, ʽ, ʥʘʚʧʘʢʠ, ʩʝʨʝʜ ʪʠʭ. ʭʪʦ ʤʘʻ ʨʽʚʝʥʴ 

ʚʠʱʠʡ, ʥʽʞ —, ʟʥʘʡʜʫʪʴʩʷ ʦʩʦʙʠ, ʷʢʽ ʚʽʜʧʦʚʽʣʠ ʥʘ ʟʘʚʜʘʥʥʷ ʥʝʧʨʘ-

ʚʠʣʴʥʦ. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʪʝʩʪʽʚ ʨʽʚʥʷ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛ-

ʥʝʥʴ. ɹʽʣʴʰ ʪʦʛʦ, ʨʦʟʫʤʥʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʧʦʜʽʙʥʽ ʚʽʜʭʠʣʝʥʥʷ ʟʫ-

ʩʪʨʽʯʘʶʪʴʩʷ ʯʘʩʪʽʰʝ ʫ ʦʩʽʙ ʟ ʨʽʚʥʝʤ ʣʘʪʝʥʪʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 
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ʙʣʠʟʴʢʠʤ ʜʦ —, ʘ ʜʣʷ ʦʩʽʙ ʟ ʝʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʴʢʠʤ ʯʠ ʚʠʩʦʢʠʤ 
ʨʽʚʥʝʤ ʧʦʜʽʙʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʽʜʰʝ. ʎʽʡ ʩʠʪʫʘʮʽʾ ʚʽʜʧʦʚʽʜʘʻ S-

ʧʦʜʽʙʥʘ ʢʨʠʚʘ, ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 9.2. ʂʨʠʚʽ ʟ ʪʘʢʦʶ ʬʦʨʤʦʶ 

ʥʘʟʠʚʘʶʪʴ ʣʦʛʽʩʪʠʯʥʠʤʠ. ɺʦʥʠ ʯʘʩʪʦ ʩʣʫʛʫʶʪʴ ʤʦʜʝʣʷʤʠ ʜʣʷ ʦʧʠ-

ʩʘʥʥʷ ʧʨʦʮʝʩʽʚ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ. ɿʦʢʨʝʤʘ, ʪʘʢʫ ʬʦʨʤʫ ʤʘʻ ʢʨʠʚʘ 

ʬʫʥʢʮʽʾ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ. 

ɸʣʝ ʜʝ ʪʝʧʝʨ ʥʘ ʮʽʡ ʢʨʠʚʽʡ ʟʥʘʭʦʜʠʪʴʩʷ ʪʦʯʢʘ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ 

ʟʥʘʯʝʥʥʶ —, ʟʤʽʩʪ ʷʢʦʛʦ ʤʦʞʥʘ ʪʨʘʢʪʫʚʘʪʠ ʪʘʢ ʩʘʤʦ, ʷʢ ʜʣʷ 
ʩʭʽʜʯʘʩʪʦʾ ʢʨʠʚʦʾ ʟ ʨʠʩʫʥʢʫ 9.1? ʆʯʝʚʠʜʥʦ, ʮʝ ʪʦʯʢʘ ʧʝʨʝʛʠʥʫ 

ʢʨʠʚʦʾ, ʽ ʾʡ ʚʽʜʧʦʚʽʜʘʻ ʡʤʦʚʽʨʥʽʩʪʴ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ 0,5.  

ɺʘʞʣʠʚʦ ʧʨʘʚʠʣʴʥʦ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʧʨʘʚʠʣʴʥʠʭ 

ʚʽʜʧʦʚʽʜʝʡ. ɺʠʜʽʣʠʤʦ ʟ ʧʦʧʫʣʷʽʾ ʩʫʙʧʦʧʫʣʷʮʽʶ ʪʠʭ ʦʩʽʙ, ʷʢʽ ʤʘʶʪʴ 

ʦʜʥʘʢʦʚʠʡ ʨʽʚʝʥʴ ʣʘʪʝʥʪʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʘʧʨʠʢʣʘʜ, — ςȢ ʊʘʢ 
ʧʽʜʧʦʧʫʣʷʮʽʶ ʥʘʟʚʝʤʦ ʛʦʤʦʛʝʥʥʦʶ. ʅʝʭʘʡ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʘ 

ʬʫʥʢʮʽʷ ʚʽʜʧʦʚʽʜʝʡ ʧʦʢʘʟʫʻ, ʱʦ ʮʴʦʤʫ ʨʽʚʥʶ ʚʽʜʧʦʚʽʜʘʻ 

ʡʤʦʚʽʨʥʽʩʪʴ 0,87. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʡʤʦʚʽʨʥʽʩʪʴ ʧʨʘʚʠʣʴʥʦ ʚʽʜʧʦʚʽʩʪʠ 

ʥʘ ʟʘʚʜʘʥʥʷ ʜʣʷ ʦʩʦʙʠ ʟ ʚʢʘʟʘʥʦʾ ʛʦʤʦʛʝʥʥʦʾ ʩʫʙʧʦʧʫʣʷʮʽʾ 

ʜʦʨʽʚʥʶʻ 0,87.  

ʆʜʥʦʤʽʨʥʽʩʪʴ ʽ ʣʦʢʘʣʴʥʘ ʥʝʟʘʣʝʞʥʽʩʪʴ. ɺ IRT 

ʧʦʩʪʫʣʶʻʪʴʩʷ ʜʚʽ ʚʘʞʣʠʚʽ ʢʦʥʮʝʧʮʽʾ ï ʣʦʢʘʣʴʥʦʾ ʥʝʟʘʣʝʞʥʦʩʪʽ ʪʘ 

ʦʜʥʦʤʽʨʥʦʩʪʽ. 
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ʅʝʟʘʣʝʞʥʽʩʪʴ ʜʚʦʭ ʧʦʜʽʡ ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ ʪʦʡ ʬʘʢʪ, ʱʦ ʪʝ, ʱʦ 

ʦʜʥʘ ʧʦʜʽʷ ʚʽʜʙʫʣʘʩʷ, ʥʽʷʢ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʡʤʦʚʽʨʥʽʩʪʴ ʚʽʜʙʫʪʠʩʷ ʜʣʷ 

ʽʥʰʦʾ ʧʦʜʽʾ. ɼʣʷ ʥʝʟʘʣʝʞʥʠʭ ʧʦʜʽʡ ʚʠʢʦʥʫʻʪʴʩʷ ʢʣʶʯʦʚʘ 

ʚʣʘʩʪʠʚʽʩʪʴ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ ʧʨʘʢʪʠʯʥʦ 

ʟʥʘʯʠʤʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʥʽʞ ʜʣʷ ʟʘʣʝʞʥʠʭ ʧʦʜʽʡ: ʷʢʱʦ ʜʚʽ ʧʦʜʽʾ 

ʥʝʟʘʣʝʞʥʽ, ʪʦ ʡʤʦʚʽʨʥʽʩʪʴ ʾʭ ʩʫʤʽʩʥʦʾ (ʩʧʽʣʴʥʦʾ) ʧʦʷʚʠ ʜʦʨʽʚʥʶʻ 

ʜʦʙʫʪʢʫ ʡʤʦʚʽʨʥʦʩʪʝʡ ʮʠʭ ʧʦʜʽʡ. ʗʢʱʦ ʦʜʥʘ ʧʦʜʽʷ ï ʮʝ ʧʨʘʚʠʣʴʥʘ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʽ-ʪʝ ʟʘʚʜʘʥʥʷ ʪʝʩʪʫ, ʘ ʽʥʰʘ ʧʦʜʽʷ ï ʧʨʘʚʠʣʴʥʘ 

ʚʽʜʧʦʚʽʜʴ ʥʘ j-ʪʝ ʟʘʚʜʘʥʥʷ ʪʝʩʪʫ, ʪʦ ʥʝʟʘʣʝʞʥʽʩʪʴ ʮʠʭ ʧʦʜʽʡ 

ʦʟʥʘʯʘʻ, ʱʦ ʡʤʦʚʽʨʥʽʩʪʴ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʦʙʠʜʚʘ ʟʘʚʜʘʥʥʷ 

ʦʜʥʦʯʘʩʥʦ ʜʦʨʽʚʥʶʻ ʜʦʙʫʪʢʫ ʦʢʨʝʤʠʭ ʡʤʦʚʽʨʥʦʩʪʝʡ ʚʽʜʧʦʚʽʩʪʠ ʥʘ 

ʢʦʞʥʝ ʟ ʮʠʭ ʟʘʚʜʘʥʴ. ʎʝ ʞ ʩʘʤʝ ʩʪʦʩʫʻʪʴʩʷ ʧʨʦʪʠʣʝʞʥʠʭ ʧʦʜʽʡ ï 

ʥʝʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʜʚʘ ʟʘʚʜʘʥʥʷ,ʘ ʪʘʢʦʞ ʾʭ ʢʦʤʙʽʥʘʮʽʡ, 

ʢʦʣʠ ʦʜʥʘ ʧʦʜʽʷ ʦʟʥʘʯʘʻ ʧʨʘʚʠʣʴʥʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʦʜʥʝ ʟ ʟʘʚʜʘʥʴ, ʘ 

ʽʥʰʘ ʧʦʜʽʷ ï ʥʝʧʨʘʚʠʣʴʥʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʽʥʰʝ ʟʘʚʜʘʥʥʷ. 

ʃʦʢʘʣʴʥʘ ʥʝʟʘʣʝʞʥʽʩʪʴ, ʚʠʢʦʥʘʥʥʷ ʷʢʦʾ ʚʠʤʘʛʘʻʪʴʩʷ ʚ IRT, 

ʦʟʥʘʯʘʻ, ʱʦ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʚʜʘʥʥʷ ʪʝʩʪʫ ʷʢ ʧʦʜʽʾ ʻ ʥʝʟʘʣʝʞʥʠʤʠ ʜʣʷ 

ʙʫʜʴ-ʷʢʦʾ ʛʦʤʦʛʝʥʥʦʾ ʧʽʜʧʦʧʫʣʷʮʽʾ ʦʩʽʙ. ʊʝʨʤʽʥ çʣʦʢʘʣʴʥʘè 

ʧʦʭʦʜʠʪʴ ʚʽʜ ʪʦʛʦ ʬʘʢʪʫ, ʱʦ ʛʦʤʦʛʝʥʥʽʡ ʩʫʙʧʦʧʫʣʷʮʽʾ ʦʩʽʙ 

ʚʽʜʧʦʚʽʜʘʻ ʦʜʥʘ ʪʦʯʢʘ ʥʘ ʦʩʽ ʣʘʪʝʥʪʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɺʠʤʦʛʘ ʦʜʥʦʤʽʨʥʦʩʪʽ ʦʟʥʘʯʘʻ, ʱʦ ʩʪʘʪʠʩʪʠʯʥʘ ʟʘʣʝʞʥʽʩʪʴ 

ʤʽʞ ʟʘʚʜʘʥʥʷʤʠ ʤʦʞʝ ʙʫʪʠ ʧʦʷʩʥʝʥʘ ʻʜʠʥʦʶ ʣʘʪʝʥʪʥʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ. ʊʝʩʪ ʙʫʜʝ ʦʜʥʦʤʽʨʥʠʤ, ʷʢʱʦ ʡʦʛʦ ʟʘʚʜʘʥʥʷ ʻ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʘʣʝʞʥʠʤʠ ʧʦ ʚʩʽʡ ʧʦʧʫʣʷʮʽʾ ʝʢʟʘʤʝʥʦʚʘʥʠʭ, ʽ ʽʩʥʫʻ 

ʻʜʠʥʘ ʣʘʪʝʥʪʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʘʢʘ, ʱʦ ʟʘʚʜʘʥʥʷ ʻ ʩʪʘʪʠʩʪʠʯʥʦ 

ʥʝʟʘʣʝʞʥʠʤʠ ʫ ʢʦʞʥʽʡ ʛʦʤʦʛʝʥʥʽʡ ʩʫʙʧʦʧʫʣʷʮʽʾ ʟ ʜʘʥʦʾ ʧʦʧʫʣʷʮʽʾ. 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʪʝʩʪ ʤʦʞʝ ʙʫʪʠ ʽ ʜʚʦʤʽʨʥʠʤ, ʽ ʙʽʣʴʰʦʾ 

ʚʠʤʽʨʥʦʩʪʽ. ɼʚʦʤʽʨʥʽʩʪʴ, ʥʘʧʨʠʢʣʘʜ, ʦʟʥʘʯʘʪʠʤʝ, ʱʦ ʽʩʥʫʶʪʴ ʜʚʽ 

ʣʘʪʝʥʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘʢʽ, ʱʦ ʜʣʷ ʩʫʙʧʦʧʫʣʷʮʽʾ, ʛʦʤʦʛʝʥʥʦʾ 

ʦʜʥʦʯʘʩʥʦ ʧʦ ʦʙʦʭ ʥʠʭ, ʚʠʢʦʥʫʻʪʴʩʷ ʣʦʢʘʣʴʥʘ ʥʝʟʘʣʝʞʥʽʩʪʴ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʨʦʟʤʽʨʥʽʩʪʴ ʪʝʩʪʫ ʜʦʨʽʚʥʶʻ ʢʽʣʴʢʦʩʪʽ 

ʣʘʪʝʥʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʣʦʢʘʣʴʥʦʾ 

ʥʝʟʘʣʝʞʥʦʩʪʽ. ʊʫʪ ʙʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ ʣʠʰʝ ʦʜʥʦʚʠʤʽʨʥʫ IRT. 

ʅʝʦʙʭʽʜʥʦ ʯʽʪʢʦ ʫʩʚʽʜʦʤʣʶʚʘʪʠ ʰʢʦʜʫ, ʷʢʫ ʤʦʞʝ ʟʘʚʜʘʪʠ 

ʙʘʛʘʪʦʚʠʤʽʨʥʽʩʪʴ, ʷʢʱʦ ʚʦʥʘ ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ ʦʜʥʦʚʠʤʽʨʥʽʩʪʴ. 

ʇʨʦʽʣʶʩʪʨʫʻʤʦ ʮʝ ʥʘ ʪʘʢʦʤʫ ʧʨʠʢʣʘʜʽ. ʆʙʠʨʘʶʯʠ ʤʘʡʙʫʪʥʶ 

ʧʨʦʬʝʩʽʶ, ʤʦʣʦʜʘ ʣʶʜʠʥʘ ʤʦʞʝ ʤʽʨʢʫʚʘʪʠ ʪʘʢ: ʣʽʢʘʨʝʤ ʙʫʪʠ 

ʢʨʘʱʝ, ʥʽʞ ʪʦʢʘʨʝʤ, ʪʦʤʫ ʱʦ ʧʨʦʬʝʩʽʷ ʣʽʢʘʨʷ ʙʽʣʴʰ ʧʨʝʩʪʠʞʥʘ; 
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ʪʦʢʘʨʝʤ ʙʫʪʠ ʢʨʘʱʝ, ʥʽʞ ʫʯʠʪʝʣʝʤ, ʪʦʤʫ ʱʦ ʪʦʢʘʨ ʦʪʨʠʤʫʻ ʙʽʣʴʰʫ 

ʟʘʨʦʙʽʪʥʫ ʧʣʘʪʥʶ; ʫʯʠʪʝʣʝʤ ʙʫʪʠ ʢʨʘʱʝ, ʥʽʞ ʣʽʢʘʨʝʤ, ʪʦʤʫ ʱʦ ʷ 

ʙʦʶʩʷ ʚʠʛʣʷʜʫ ʢʨʦʚʽ. ʆʪʨʠʤʘʣʠ ʩʫʧʝʨʝʯʣʠʚʠʡ ʣʘʥʮʶʞʦʢ ʧʝʨʝʚʘʛ: 

ʣʽʢʘʨ ­ ʪʦʢʘʨ ­ ʫʯʠʪʝʣʴ ­ ʣʽʢʘʨ. ʉʫʧʝʨʝʯʣʠʚʽʩʪʴ ʻ ʥʘʩʣʽʜʢʦʤ 

ʙʘʛʘʪʦʚʠʤʽʨʥʦʩʪʽ ʢʨʠʪʝʨʽʾʚ (ʧʨʝʩʪʠʞʥʽʩʪʴ, ʟʘʨʦʙʽʪʥʘ ʧʣʘʪʥʷ, ʩʪʨʘʭ 

ʧʝʨʝʜ ʚʠʛʣʷʜʦʤ ʢʨʦʚʽ). 

ʆʜʥʽʻʶ ʽʟ ʥʘʡʙʽʣʴʰʠʭ ʧʝʨʝʚʘʛ IRT ʻ ʪʝ, ʱʦ ʚʦʥʘ ʜʦʟʚʦʣʷʻ 

ʧʦʨʽʚʥʶʚʘʪʠ ʦʧʠʪʫʚʘʥʠʭ, ʷʢʠʤ ʧʨʝʜôʷʚʣʷʶʪʴʩʷ ʥʝ ʦʜʥʽ ʡ ʪʽ ʞ 

ʟʘʚʜʘʥʥʷ ʪʝʩʪʫ. ʊʘʢʝ ʚʠʤʽʨʶʚʘʥʥʷ ʥʘʟʠʚʘʶʪʴ ʚʠʤʽʨʶʚʘʥʥʷʤ, 

ʚʽʣʴʥʠʤ ʚʽʜ ʪʝʩʪʫ. ʇʨʦʽʣʶʩʪʨʫʻʤʦ ʮʶ ʚʣʘʩʪʠʚʽʩʪʴ ʥʘ ʧʨʢʣʘʜʽ. 

ʅʝʭʘʡ ʪʝʩʪ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ ʟʘʚʜʘʥʴ, ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʽ ʢʨʠʚʽ 

ʷʢʠʭ ʤʘʶʪʴ ʩʭʽʜʯʘʩʪʠʡ ʚʠʛʣʷʜ (ʨʠʩ. 9.3). 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

ʅʝʭʘʡ ʟʘʚʜʘʥʥʷ ʧʨʦʥʫʤʝʨʦʚʘʥʽ ʟʘ ʨʽʚʥʝʤ ʪʨʫʜʥʦʩʪʽ (ʟʣʽʚʘ 

ʥʘʧʨʘʚʦ ʥʘ ʨʠʩʫʥʢʫ). ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʧʝʨʰʽ ʜʚʘ ʟʘʚʜʘʥʥʷ 

ʧʨʝʜôʷʚʣʷʣʠʩʷ ʦʩʦʙʽ ɸ, ʘ ʜʚʘ ʦʩʪʘʥʥʽ ʟʘʚʜʘʥʥʷ ï ʦʩʦʙʽ ɹ. ʅʝʭʘʡ 

ʦʩʦʙʘ ɸ ʚʽʜʧʦʚʽʣʘ ʥʘ ʧʝʨʰʝ ʟʘʚʜʘʥʥʷ ʧʨʘʚʠʣʴʥʦ, ʘ ʥʘ ʜʨʫʛʝ ï ʥʝ-

ʧʨʘʚʠʣʴʥʦ. ɿʚʽʜʩʠ ʨʦʙʠʤʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʨʽʚʝʥʴ ʣʘʪʝʥʪʥʦʾ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʫ ɸ ʟʥʘʭʦʜʠʪʴʩʷ ʤʽʞ — ʽ  —. ʅʝʭʘʡ ʦʩʦʙʘ ɹ ʚʽʜʧʦʚʽʣʘ ʧʨʘ-

ʚʠʣʴʥʦ ʥʘ ʟʘʚʜʘʥʥʷ 3 ʽ ʥʝʧʨʘʚʠʣʴʥʦ ʥʘ ʟʘʚʜʘʥʥʷ 4. ʊʦʜʽ ʾʾ ʨʽʚʝʥʴ 

ʣʘʪʝʥʪʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʥʘʭʦʜʠʪʴʩʷ ʤʽʞ — ʽ  —. ʆʪʞʝ, ʫ ʦʩʦʙʠ 
ɹ ʨʽʚʝʥʴ ʣʘʪʝʥʪʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʱʠʡ, ʥʽʞ ʫ ʦʩʦʙʠ ɸ. ɹʽʣʴʰ 

ʪʦʯʥʦ ʚʠʟʥʘʯʠʪʠ ʧʦʣʦʞʝʥʥʷ ʦʩʽʙ ʥʘ ʧʨʷʤʽʡ ʤʠ ʥʝ ʤʦʞʝʤʦ, ʦʩʢʽʣʴ-
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ʢʠ ʾʤ ʧʨʝʜôʷʚʣʷʣʦʩʷ ʟʘʤʘʣʦ ʟʘʚʜʘʥʴ. ɸʣʝ ʢʦʣʠ ʟʘʚʜʘʥʴ ʙʘʛʘʪʦ, ʧʦ-

ʣʦʞʝʥʥʷ ʦʩʦʙʠ ʥʘ ʦʩʽ ʣʘʪʝʥʪʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ 

ʬʘʢʪʠʯʥʦ ʷʢ ʪʦʯʢʫ. ʎʝ ʟʘʫʚʘʞʝʥʥʷ ʻ ʚʘʞʣʠʚʠʤ ʪʦʤʫ, ʱʦ ʤʠ ʤʦʛʣʠ 

ʙ ʪʘʢʽ ʞ ʤʽʨʢʫʚʘʥʥʷ ʥʘʚʝʩʪʠ ʜʣʷ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ, ʪʨʫʜʥʽʩʪʴ ʷʢʠʭ 

ʚʠʟʥʘʯʝʥʘ ʘʧʨʦʙʘʮʽʻʶ ʫ ʤʝʞʘʭ ʢʣʘʩʠʯʥʦʾ ʪʝʦʨʽʾ.  ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʽ ʢʨʠʚʽ ʟʘʚʜʘʥʴ ʻ S-ʧʦʜʽʙʥʠʤʠ (ʱʦ ʟʘʟʚʠʯʘʡ ʽ ʙʫ-

ʚʘʻ), ʤʽʨʢʫʚʘʥʥʷ ʙʫʜʫʪʴ ʘʥʘʣʦʛʽʯʥʠʤʠ, ʭʦʯʘ ʡ ʥʝ ʪʘʢʠʤʠ ʞ ʦʯʝʚʠʜ-

ʥʠʤʠ. 

ʃʦʛʽʩʪʠʯʥʽ ʤʦʜʝʣʽ. ɺʠʱʝ ʤʠ ʧʝʨʝʢʦʥʘʣʠʩʷ ʫ ʪʦʤʫ, ʱʦ ʟʘʣʝ-

ʞʥʽʩʪʴ ʤʽʞ ʨʽʚʥʝʤ ʣʘʪʝʥʪʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʡʤʦʚʽʨʥʽʩʪʶ ʧʨʘ-

ʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʚʜʘʥʥʷ ʜʦʙʨʝ ʦʧʠʩʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦ-

ʜʝʣʽ ï S-ʧʦʜʽʙʥʦʾ ʢʨʠʚʦʾ. ʊʘʢʦʞ ʤʠ ʟʘʟʥʘʯʘʣʠ, ʱʦ ʬʫʥʢʮʽʷ ʥʦʨʤʘ-

ʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʻ ʦʜʥʽʻʶ ʟ ʪʘʢʠʭ ʢʨʠʚʠʭ. ʉʘʤʝ ʛʨʘʬʽʢ ʬʫʥʢʮʽʾ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ (ʦʛʽʚʘ) ʙʫʚ ʜʦʤʽʥʫʶʯʦʶ ʬʦʨʤʦʶ ʜʣʷ ʢʨʠ-

ʚʠʭ ɯʉʉ ʫ ʥʘʡʙʽʣʴʰ ʨʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟ IRT. ʇʽʟʥʽʰʝ ʧʦʯʘʣʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʪʘʢ ʟʚʘʥʽ ʣʦʛʽʩʪʠʯʥʽ ʤʦʜʝʣʽ, ʷʢʽ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, 

ʜʦʟʚʦʣʷʶʪʴ ʩʧʨʦʩʪʠʪʠ ʥʝʦʙʭʽʜʥʽ ʦʙʯʠʩʣʝʥʥʷ, ʘ ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʤʦ-

ʞʫʪʴ ʚʨʘʭʦʚʫʚʘʪʠ ʜʦʜʘʪʢʦʚʽ ʧʘʨʘʤʝʪʨʠ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ, ʪʘʢʽ, ʷʢ 

ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʪʘ ʚʧʣʠʚ ʝʬʝʢʪʫ ʚʛʘʜʫʚʘʥʥʷ.  

ʆʩʥʦʚʦʶ ʜʣʷ ʚʩʽʭ ʣʦʛʽʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʻ ʢʫʤʫʣʷʪʠʚʥʘ ʣʦʛʽ-

ʩʪʠʯʥʘ ʬʫʥʢʮʽʷ. ɰʾ ʨʽʚʥʷʥʥʷ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʜʣʷ i-ʛʦ ʟʘʚʜʘʥʥʷ ʷʢ 

 

ὖ—
Ὡ

ρ Ὡ
ȟ 

 

ʜʝ ʭ ï ʮʝ ʟʤʽʥʥʘ, ʧʦʚôʷʟʘʥʘ ʧʝʚʥʠʤ ʯʠʥʦʤ ʟ —. 
ɺ IRT ʨʦʟʛʣʷʜʘʶʪʴ ʪʨʠ ʣʦʛʽʩʪʠʯʥʽ ʤʦʜʝʣʽ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʢʽʣʴʢʽʩʪʶ ʜʦʜʘʪʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ʆʜʥʦʧʘʨʘʤʝʪʨʠʯʥʘ ʣʦʛʽʩʪʠʯʥʘ ʤʦʜʝʣʴ (ʯʘʩʪʦ ʧʦʟʥʘʯʘʻʪʴʩʷ 

ʷʢ 1PL) ʟʘʜʘʻʪʴʩʷ ʬʦʨʤʫʣʦʶ 
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Ȣ 

 

ʊʫʪ ʧʘʨʘʤʝʪʨ ὦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʪʨʫʜʥʽʩʪʴ ʟʘʚʜʘʥʥʷ ï ʧʦʥʷʪʪʷ ʘʥʘ-

ʣʦʛʽʯʥʝ ʜʦ ʪʘʢʦʛʦ ʫ ʢʣʘʩʠʯʥʽʡ ʪʝʦʨʽʾ. ɼʣʷ ʨʽʟʥʠʭ ʟʘʚʜʘʥʴ ʟʥʘʯʝʥʥʷ 
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ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʘ ʻ ʨʽʟʥʠʤ. ʇʨʠ Ὠ ρȟχ  ʢʨʠʚʘ ʻ ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʠ-

ʟʴʢʦʶ ʜʦ ʬʫʥʢʮʽʾ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ. 

ʇʨʠ Ὠ ρ ʦʜʥʦʧʘʨʘʤʝʪʨʠʯʥʘ ʤʦʜʝʣʴ IRT ʝʢʚʽʚʘʣʝʥʪʥʘ ʤʦ-

ʜʝʣʽ ʜʘʪʩʴʢʦʛʦ ʤʘʪʝʤʘʪʠʢʘ ɻʝʦʨʛʘ ʈʘʰʘ, ʷʢʫ ʪʦʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ ʫ 

ʩʚʦʾʡ ʪʝʦʨʽʾ ʚʠʤʽʨʶʚʘʥʥʷ ʣʘʪʝʥʪʥʠʭ ʟʤʽʥʥʠʭ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʽʜ-

ʤʽʥʥʠʭ ʚʽʜ IRT ʢʦʥʮʝʧʮʽʷʭ ʽ ʤʘʻ ʥʘʟʚʫ Rasch Measurement ï ʪʝʦʨʽʷ 

ʚʠʤʽʨʶʚʘʥʴ ʈʘʰʘ. 

ʋʩʽ ʢʨʠʚʽ, ʷʢʽ ʦʧʠʩʫʶʪʴʩʷ ʦʜʥʦʧʘʨʘʤʝʪʨʠʯʥʦʶ ʤʦʜʝʣʣʶ, ʚʽ-

ʜʨʽʟʥʷʶʪʴʩʷ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ ʧʨʠ ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ ʧʘʨʘʤʝʪʨʘ ὦ ʣʠ-

ʰʝ ʟʩʫʚʦʤ ʚʟʜʦʚʞ ʦʩʽ —, ʾʭ ʢʨʠʚʠʟʥʘ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ. 

ʋ ʜʚʦʧʘʨʘʤʝʪʨʠʯʥʽʡ  ʤʦʜʝʣʽ ɹʽʨʥʙʘʫʤʘ (2PL) ʚʚʦʜʠʪʴʩʷ ʜʦ-

ʜʘʪʢʦʚʠʡ ʧʘʨʘʤʝʪʨ ὥ: 

 

ὖ—
Ὡȟ

ρ Ὡȟ
Ȣ 

 

ʇʘʨʘʤʝʪʨ ὥ ʚʭʦʜʠʪʴ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ὦ, ʷʢ ʤʥʦʞʥʠʢ ʜʦ ʘʨʛʫ-

ʤʝʥʪʫ —, ʪʦʤʫ ʟʤʽʥʘ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽ-

ʥʠ ʢʨʠʚʠʟʥʠ ʢʨʠʚʦʾ. ʊʦʤʫ ʟʤʽʩʪ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʘ ʤʦʞʥʘ ʽʥʪʝʨʧʨʝ-

ʪʫʚʘʪʠ ʷʢ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʟʘʚʜʘʥʥʷ. ʅʘ ʨʠʩʫʥʢʫ 9.4 ʟʦʙʨʘʞʝʥʦ 

ʜʚʽ ʢʨʠʚʽ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʘ ὥ: ὥ ὥȢ 
 

 

 

 

 

 

ʈ 

— 

0 

1 

ʈʠʩ. 9.4. ɺʧʣʠʚ ʧʘʨʘʤʝʪʨʘ ὥ ʥʘ ʬʦʨʤʫ ɯʉʉ  

0,5 

ὥᴂ 

ὥᴂᴂ 
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ʂʨʠʚʘ ʟ ʙʽʣʴʰʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʘ ʻ ʙʽʣʴʰ ʢʨʫʪʦʶ ʚ ʩʝ-

ʨʝʜʥʽʡ ʦʙʣʘʩʪʽ. ʎʝ ʦʟʥʘʯʘʻ ʙʽʣʴʰʫ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʟʘʚʜʘʥʥʷ 

ʜʣʷ ʦʩʽʙ, ʯʠʡ ʨʽʚʝʥʴ ʙʣʠʟʴʢʠʡ ʜʦ ʩʝʨʝʜʥʴʦʛʦ ʚʽʜʥʦʩʥʦ ʜʘʥʦʛʦ ʟʘ-

ʚʜʘʥʥʷ. ʉʧʨʘʚʜʽ, ʟʤʽʥʘ ʨʽʚʥʷ ʣʘʪʝʥʪʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫ ʮʽʡ ʦʙʣʘ-

ʩʪʽ ʥʘ ʢʨʦʢ Ў— ʚʝʜʝ ʜʦ ʙʽʣʴʰʦʾ ʟʤʽʥʠ ʡʤʦʚʽʨʥʦʩʪʽ ʜʣʷ ʟʘʚʜʘʥʥʷ ʟ 

ʙʽʣʴʰʠʤ ʟʥʘʯʝʥʥʷʤ ὥ. ɸʣʝ ʩʣʽʜ ʧʘʤôʷʪʘʪʠ, ʱʦ ʥʘ ʢʽʥʮʷʭ ʦʙʣʘʩʪʽ — 
ʢʘʨʪʠʥʘ ʧʨʦʪʠʣʝʞʥʘ: ʢʨʠʚʘ ʟ ʙʽʣʴʰʠʤ ʟʥʘʯʝʥʥʷʤ ʧʘʨʘʤʝʪʨʘ ʫ ʮʠʭ 

ʦʙʣʘʩʪʷʭ ʙʽʣʴʰ ʧʦʣʦʛʘ, ʘ ʦʪʞʝ, ʡ ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʟʘʚʜʘʥʥʷ ʤʝ-

ʥʰʘ. 

 

ʊʨʠʧʘʨʘʤʝʪʨʠʯʥʘ ʣʦʛʽʩʪʠʯʥʘ ʤʦʜʝʣʴ ɹʽʨʥʙʘʫʤʘ (3PL) ʤʽʩ-

ʪʠʪʴ ʱʝ ʦʜʠʥ ʧʘʨʘʤʝʪʨ, ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʻ ʚʧʣʠʚ ʝʬʝʢʪʫ ʚʛʘʜʫʚʘʥʥʷ 

ʥʘ ʡʤʦʚʽʨʥʽʩʪʴ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʚʜʘʥʥʷ. ʗʢ ʚʠʜʥʦ ʟ ʤʘʣʶʥʢʫ 9,4, ʢʨʠ-

ʚʽ ʦʜʥʦ- ʽ ʜʚʦʧʘʨʘʤʝʪʨʠʯʥʦʾ ʤʦʜʝʣʝʡ ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ ʛʦʨʠʟʦʥʪʘ-

ʣʴʥʦʾ ʦʩʽ ʧʨʠ ʟʤʝʥʰʝʥʥʽ — ʜʦ ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʪʦʙʪʦ ʡʤʦʚʽ-

ʨʥʽʩʪʴ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʜʣʷ ʦʩʽʙ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʨʽʚʥʝʤ ʣʘʪʝʥʪ-

ʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʥʫʣʷ. 

ɸʣʝ ʷʢʱʦ ʟʘʚʜʘʥʥʷ ʤʘʻ ʬʦʨʤʫ ʤʥʦʞʠʥʥʦʛʦ ʚʠʙʦʨʫ (ʘ ʩʘʤʝ 

ʪʘʢʠʤʠ ʟʘʟʚʠʯʘʡ ʽ ʻ ʟʘʚʜʘʥʥʷ ʟ ʜʠʭʦʪʦʤʽʯʥʦʶ ʦʮʽʥʢʦʶ, ʷʢʽ ʪʫʪ ʨʦʟ-

ʛʣʷʜʘʶʪʴʩʷ), ʽ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʝʢʟʘʤʝʥʦʚʘʥʠʡ, ʢʦʪʨʠʡ ʥʝ ʟʥʘʻ 

ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ, ʥʘʤʘʛʘʪʠʤʝʪʴʩʷ ʾʾ ʚʛʘʜʘʪʠ, ʪʦ ʫ ʥʴʦʛʦ ʚʞʝ ʻ 

ʛʘʨʘʥʪʦʚʘʥʘ ʡʤʦʚʽʨʥʽʩʪʴ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʚʘʨʽʘʥʪʽʚ ʚʽʜ-

ʧʦʚʽʜʽ. ʊʘʢ, ʷʢʱʦ ʚʘʨʽʘʥʪʽʚ ʚʽʜʧʦʚʽʜʽ ʻ 4, ʪʦ ʫ ʝʢʟʘʤʝʥʦʚʘʥʦʛʦ ʟ 

ʈ 

— 
0 

1 

   ʈʠʩ. 9.5. ʂʨʠʚʘ  3PL 
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ʥʘʡʥʠʞʯʠʤ ʨʽʚʥʝʤ ʚʞʝ ʻ ʡʤʦʚʽʨʥʽʩʪʴ 0,25 ʚʽʜʧʦʚʽʩʪʠ ʥʘ ʟʘʚʜʘʥʥʷ 

ʧʨʘʚʠʣʴʥʦ. ʊʦʙʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʘ ʢʨʠʚʘ ʪʘʢʦʛʦ ʟʘʚʜʘʥʥʷ ʧʦʚʠʥʥʘ 

ʥʘʙʣʠʞʘʪʠʩʷ ʥʘ ʣʽʚʦʤʫ ʢʽʥʮʽ ʜʦ ʟʥʘʯʝʥʥʷ 0,25, ʘ ʥʝ ʜʦ ʥʫʣʷ (ʨʠʩʫ-

ʥʦʢ 9.5). ɿʘ ʮʝ ʚʽʜʧʦʚʽʜʘʻ ʫ ʪʨʠʧʘʨʘʤʝʪʨʠʯʥʽʡ ʤʦʜʝʣʽ ʚʝʣʠʯʠʥʘ 

ʧʘʨʘʤʝʪʨʘ ὧȢ ʈʽʚʥʷʥʥʷ ʜʣʷ ʢʨʠʚʦʾ ɯʉʉ ʪʨʠʧʘʨʘʤʝʪʨʠʯʥʦʾ ʤʦʜʝʣʽ 

ʤʘʻ ʚʠʛʣʷʜ: 

  

ὖ— ὧ
ρ ὧὩȟ

ρ Ὡȟ
Ȣ 

  

ɼʣʷ ʟʘʚʜʘʥʥʷ ʤʥʦʞʠʥʥʦʛʦ ʚʠʙʦʨʫ ʟ ʯʦʪʠʨʤʘ ʚʘʨʽʘʥʪʘʤʠ ʚʽʜ-

ʧʦʚʽʜʽ ὧ πȟςυȢ 

ʐʢʘʣʘ ʚʠʤʽʨʶʚʘʥʴ. ʐʢʘʣʘ ʣʘʪʝʥʪʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʞʝ 

ʤʘʪʠ ʙʫʜʴ-ʷʢʠʡ ʧʦʯʘʪʦʢ ʽ ʦʜʠʥʠʮʶ ʚʠʤʽʨʶʚʘʥʥʷ. ɿʘʟʚʠʯʘʡ ʾʭ ʧʽʜ-

ʙʠʨʘʶʪʴ ʪʘʢ, ʱʦʙ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʣʘʪʝʥʪʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦ-

ʨʽʚʥʶʚʘʣʦ ʥʫʣʶ, ʘ ʾʾ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ï ʦʜʠʥʠʮʽ ʜʣʷ ʮʽʣʴʦʚʦʾ 

ʧʦʧʫʣʷʮʽʾ. ʆʪʨʠʤʘʥʘ ʪʘʢʠʤ ʯʠʥʦʤ ʰʢʘʣʘ ʙʫʜʝ ʤʘʪʠ ʷʢ ʜʦʜʘʪʥʽ, ʪʘʢ 

ʽ ʚʽʜôʻʤʥʽ ʟʥʘʯʝʥʥʷ. ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʦʙʨʘʥʦʾ ʜʣʷ ʢʦʞʥʦʛʦ ʟʘ-

ʚʜʘʥʥʷ ʤʦʜʝʣʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʦʙʨʘʥʦʾ ʰʢʘʣʠ. ʐʢʘʣʘ ʜʦʧʫʩʢʘʻ ʙʫʜʴ-

ʷʢʽ ʣʽʥʽʡʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʠʜʫ  

 

— Ὧ— ὰȟ 
 

ʜʝ k ʽ l ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʚʽʣʴʥʠʤʠ ʯʠʩʣʘʤʠ. ʊʦʜʽ ʧʘʨʘʤʝʪʨʠ ʤʦʜʝʣʽ ὦ 

ʪʘ ὥ ʧʦʪʨʽʙʥʦ ʧʝʨʝʪʚʦʨʠʪʠ ʪʘʢ: 

 

ὦᴂ Ὧὦ ὰȟ 
 

ὥᴂ
ὥ

Ὧ
Ȣ 

 

ʇʨʦʮʝʜʫʨʠ ʦʮʽʥʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ. ʇʘʨʘʤʝʪʨʠ 

ʤʦʜʝʣʽ, ʦʙʨʘʥʦʾ ʜʣʷ ʜʘʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʤʘʶʪʴ ʙʫʪʠ ʦʮʽʥʝʥʽ. ɼʣʷ ʮʴʦ-

ʛʦ ʽʩʥʫʶʪʴ ʱʦʥʘʡʤʝʥʰʝ ʜʚʽ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʽʪʝʨʘʪʠʚʥʽ ʧʨʦʮʝʜʫ-

ʨʠ. ʆʜʥʘ ʟ ʥʠʭ ʟʘʩʥʦʚʘʥʘ ʥʘ ʚʽʜʦʤʦʤʫ ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʤʝʪʦʜʽ ʤʘʢ-

ʩʠʤʘʣʴʥʦʾ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ, ʽʥʰʫ ʥʘʟʠʚʘʶʪʴ ʝʚʨʠʩʪʠʯʥʦʶ, ʯʠ 

ʘʧʨʦʢʩʠʤʘʮʽʡʥʦʶ ʧʨʦʮʝʜʫʨʦʶ. ʉʫʪʴ ʮʠʭ ʧʨʦʮʝʜʫʨ, ʚʽʜʧʦʚʽʜʥʽ ʬʦ-
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ʨʤʫʣʠ ʽ ʘʣʛʦʨʠʪʤʠ ʤʠ ʥʝ ʦʧʠʩʫʻʤʦ ʚ ʮʽʡ ʢʥʠʟʽ, ʚʦʥʠ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʧʨʝʜʤʝʪʦʤ ʩʧʝʮʽʘʣʴʥʦʛʦ ʢʫʨʩʫ ʟ IRT. ɿʘʟʚʠʯʘʡ ʩʘʤʫ ʧʨʦʮʝʜʫʨʫ 

ʚʠʢʦʥʫʻ ʢʦʤʧôʶʪʝʨʥʘ ʧʨʦʛʨʘʤʘ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʤʽʩʪʠʪʴ ʜʫʞʝ ʚʝʣʠ-

ʢʫ ʢʽʣʴʢʽʩʪʴ ʦʙʯʠʩʣʝʥʴ. ʊʫʪ ʧʝʨʝʣʽʯʠʤʦ ʣʠʰʝ ʚʘʨʽʘʥʪʠ ʨʝʘʣʽʟʘʮʽʾ 

ʤʝʪʦʜʫ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ. 

ʉʫʤʽʩʥʘ ʧʨʦʮʝʜʫʨʘ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ ʜʦʟʚʦʣʷʻ 

ʰʫʢʘʪʠ ʦʜʥʦʯʘʩʥʦ ʷʢ ʧʘʨʘʤʝʪʨʠ ʟʘʚʜʘʥʴ, ʪʘʢ ʽ ʨʽʚʥʽ ʣʘʪʝʥʪʥʦʾ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʝʢʟʘʤʝʥʦʚʘʥʠʭ. ʎʷ ʧʨʦʮʝʜʫʨʘ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʚʩʽʭ 

ʪʨʴʦʭ ʣʦʛʽʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʘʣʝ ʜʣʷ ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʽʚ ʪʨʠʧʘʨʘʤʝ-

ʪʨʠʯʥʠʭ ʤʦʜʝʣʝʡ ʚʦʥʘ ʚʠʤʘʛʘʻ ʟʥʘʯʥʠʭ ʟʘ ʦʙôʻʤʦʤ ʚʠʙʽʨʦʢ ʝʢʟʘ-

ʤʝʥʦʚʘʥʠʭ. ʅʝʤʘʻ ʧʨʷʤʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʚʽʨʠʪʠ ʩʣʫʰʥʽʩʪʴ (ʟʙʽʞ-

ʥʽʩʪʴ ʟʘ ʡʤʦʚʽʨʥʽʩʪʶ ʜʦ ʽʩʪʠʥʥʠʭ ʟʥʘʯʝʥʴ) ʟʥʘʡʜʝʥʠʭ ʦʮʽʥʦʢ ʧʘʨʘ-

ʤʝʪʨʽʚ, ʻʜʠʥʠʡ ʜʦʢʘʟ ʩʣʫʰʥʦʩʪʽ ʦʪʨʠʤʘʻʤʦ, ʷʢʱʦ ʚʜʘʩʪʴʩʷ ʜʦʚʝʩ-

ʪʠ, ʱʦ ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʽʚ ʟʙʽʛʘʶʪʴʩʷ ʜʦ ʩʚʦʾʭ ʽʩʪʠʥʥʠʭ ʟʥʘʯʝʥʴ ʽʟ 

ʟʙʽʣʴʰʝʥʥʷʤ ʦʙôʻʤʫ ʚʠʙʽʨʢʠ. 

ɯʥʰʘ ʧʨʦʮʝʜʫʨʘ ʥʘʟʠʚʘʻʪʴʩʷ ʤʝʪʦʜʦʤ ʤʘʨʛʽʥʘʣʴʥʦʾ ʤʘʢʩʠ-

ʤʘʣʴʥʦʾ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ. ʆʩʥʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʮʴʦʛʦ ʤʝʪʦʜʫ ʻ 

ʤʦʞʣʠʚʽʩʪʴ ʜʦʚʝʜʝʥʥʷ ʩʣʫʰʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʦʮʽʥʦʢ ʧʘʨʘʤʝʪʨʽʚ.  

ʑʝ ʦʜʥʘ ʧʨʦʮʝʜʫʨʘ ʥʘʟʠʚʘʻʪʴʩʷ ʫʤʦʚʥʦʶ ʧʨʦʮʝʜʫʨʦʶ ʦʮʽʥʢʠ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ. ʆʮʽʥʢʠ, ʦʪʨʠʤʘʥʽ ʟʘ ʮʽʻʶ ʧʨʦʮʝ-

ʜʫʨʦʶ, ʻ ʩʣʫʰʥʠʤʠ, ʽ ʮʝ ʻ ʦʩʥʦʚʥʦʶ ʾʾ ʧʝʨʝʚʘʛʦʶ. 

ʈʦʟʛʣʷʥʝʤʦ ʜʘʣʽ ʜʚʘ ʚʘʞʣʠʚʠʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʦʨʽʾ IRT: ʢʘʣʽ-

ʙʨʫʚʘʥʥʷ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʪʘ ʢʦʤʧôʶʪʝʨʥʝ ʘʜʘʧʪʠʚʥʝ ʪʝʩʪʫʚʘʥʥʷ. 

ʂʘʣʽʙʨʫʚʘʥʥʷ ʟʘʚʜʘʥʴ. ɿʥʘʯʥʠʤ ʚʥʝʩʢʦʤ ʚ ʪʝʦʨʽʶ ʽ ʧʨʘʢʪʠ-

ʢʫ ʘʥʘʣʽʟʫ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʙʫʣʦ ʙʠ ʚʠʷʚʣʝʥʥʷ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʽʚ, 

ʷʢʽ ʙʫʣʠ ʙ ʚʽʜʥʦʩʥʦ ʽʥʚʘʨʽʘʥʪʥʠʤʠ ʱʦʜʦ ʟʤʽʥ ʫ ʷʢʽʩʥʦʤʫ ʩʢʣʘʜʽ 

ʝʢʟʘʤʝʥʦʚʘʥʠʭ. ʗʢʱʦ ʧʘʨʘʤʝʪʨʠ ʟʘʚʜʘʥʴ ʻ ʽʥʚʘʨʽʘʥʪʥʠʤʠ, ʪʦ ʤʦʞ-

ʥʘ ʾʭ ʦʮʽʥʠʪʠ ʥʘ ʦʩʥʦʚʽ ʦʜʥʽʻʾ ʛʨʫʧʠ ʦʩʽʙ, ʘ ʧʦʪʽʤ ʚʧʝʚʥʝʥʦ ʟʘʩʪʦ-

ʩʦʚʫʚʘʪʠ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʽʥʰʦʾ ʛʨʫʧʠ ʦʩʽʙ.  

ʂʣʘʩʠʯʥʠʡ ʘʥʘʣʽʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʚʜʘʥʥʷ, ʪʘʢʠʭ ʷʢ ʯʘʩʪʢʘ 

ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʟʘʚʜʘʥʥʷ ʯʠ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʟʘʚʜʘʥʥʷʤ ʪʘ 

ʪʝʩʪʦʤ, ʥʝ ʻ ʽʥʚʘʨʽʘʥʪʥʠʤʠ ʱʦʜʦ ʚʠʙʦʨʫ ʝʢʟʘʤʝʥʦʚʘʥʠʭ. ʅʘʪʦ-

ʤʽʩʪʴ, ʙʘʛʘʪʦ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʥʘ ʢʦʨʠʩʪʴ ʽʥʚʘʨʽʘʥʪʥʦʩʪʽ ʧʘʨʘ-

ʤʝʪʨʽʚ ʣʦʛʽʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ IRT.  

ɯʥʚʘʨʽʘʥʪʥʽʩʪʴ ʜʘʻ ʟʤʦʛʫ ʦʮʽʥʶʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʤʥʦʞʠʥʠ ʟʘ-

ʚʜʘʥʴ ʥʘʚʽʪʴ ʟʘ ʫʤʦʚʠ, ʢʦʣʠ ʢʦʞʝʥ ʝʢʟʘʤʝʥʦʚʘʥʠʡ ʚʽʜʧʦʚʽʜʘʻ ʣʠʰʝ 

ʥʘ ʯʘʩʪʠʥʫ ʟʘʚʜʘʥʴ ʮʽʻʾ ʤʥʦʞʠʥʠ. ʎʷ ʚʣʘʩʪʠʚʽʩʪʴ ʥʘʟʠʚʘʻʪʴʩʷ ʢʘʣ̔-

ʙʨʫʚʘʥʥʷʤ ʟʘʚʜʘʥʥʷ, ʥʝ ʟʘʣʝʞʥʠʤ ʚʽʜ ʝʢʟʘʤʝʥʦʚʘʥʦʛʦ.  
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ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʧʦʪʨʽʙʥʦ ʦʮʽʥʠʪʠ ʧʘʨʘʤʝʪʨʠ 75 ʟʘʚʜʘʥʴ, 

ʧʨʝʜôʷʚʣʷʶʯʠ ʢʦʞʥʦʤʫ ʫʯʘʩʥʠʢʫ ʘʧʨʦʙʘʮʽʾ ʧʦ 50 ʟʘʚʜʘʥʴ. ɼʣʷ 

ʮʴʦʛʦ ʤʠ ʤʦʞʝʤʦ ʨʦʟʙʠʪʠ ʚʩʽ ʟʘʚʜʘʥʥʷ ʥʘ ʯʘʩʪʠʥʠ ɸ, ɹ ʽ ɺ, ʧʦ 25 

ʟʘʚʜʘʥʴ ʫ ʢʦʞʥʽʡ, ʽ ʧʨʝʜôʷʚʠʪʠ ʦʜʥʽʡ ʛʨʫʧʽ ʯʘʩʪʠʥʠ ɸ ʽ ɹ, ʜʨʫʛʽʡ ï 

ɸ ʽ ɺ. ʉʧʽʣʴʥʘ ʜʣʷ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʯʘʩʪʠʥʘ ɸ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʩʧʽʣʴʥʦʾ ʰʢʘʣʠ, ʥʘ ʷʢʽʡ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʤʽʱʝʥʽ ʫʩʽ ʦʮʽʥ-

ʢʠ ʧʘʨʘʤʝʪʨʽʚ ʽʥʰʠʭ ʟʘʚʜʘʥʴ. ʅʝʭʘʡ ʜʣʷ ʦʧʠʩʘʥʥʷ ʚʩʽʭ 75 ʟʘʚʜʘʥʴ 

ʙʫʣʦ ʦʙʨʘʥʦ ʜʚʦʧʘʨʘʤʝʪʨʠʯʥʫ ʣʦʛʽʩʪʠʯʥʫ ʤʦʜʝʣʴ. ɼʣʷ ʢʦʞʥʦʾ ʟ 

ʛʨʫʧ ʫʯʘʩʥʠʢʽʚ ʰʢʘʣʘ ʣʘʪʝʥʪʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʪʚʦʨʶʻʪʴʩʷ ʪʘʢ, 

ʱʦʙ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʜʦʨʽʚʥʶʚʘʣʦ ʥʫʣʶ, ʘ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ 

ʜʦʨʽʚʥʶʚʘʣʦ ʦʜʠʥʠʮʽ. ʅʘʛʘʜʘʻʤʦ, ʱʦ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʪʨʫʜʥʦʩ-

ʪʽ ʟʘʚʜʘʥʴ ὦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʪʦʯʢʘ ʥʘ ʰʢʘʣʽ ʣʘʪʝʥʪʥʦʾ ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʢʠ, ʜʣʷ ʷʢʦʾ ὖ— πȟυȢ ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ὦ, ʦʙʯʠʩʣʝʥʽ ʜʣʷ 
ʢʦʞʥʦʾ ʛʨʫʧʠ, ʧʦʤʽʱʘʶʪʴʩʷ ʥʘ ʰʢʘʣʫ ʮʽʻʾ ʛʨʫʧʠ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʜʣʷ ʟʘʚʜʘʥʴ ʯʘʩʪʠʥʠ ɹ ʦʧʠʥʷʶʪʴʩʷ ʥʘ ʰʢʘʣʽ 

ʧʝʨʰʦʾ ʛʨʫʧʠ, ʘ ʜʣʷ ʟʘʚʜʘʥʴ ʯʘʩʪʠʥʠ ɺ ï ʥʘ ʰʢʘʣʽ ʜʨʫʛʦʾ ʛʨʫʧʠ. 

ɼʣʷ ʯʘʩʪʠʥʠ ʞ ʟʘʚʜʘʥʴ ɸ ʤʘʻʤʦ ʜʚʘ ʥʘʙʦʨʠ ʦʮʽʥʦʢ ʧʘʨʘʤʝʪʨʘ, ʧʦ 

ʦʜʥʦʤʫ ʥʘʙʦʨʫ ʜʣʷ ʢʦʞʥʦʾ ʛʨʫʧʠ ʫʯʘʩʥʠʢʽʚ. ʆʜʠʥ ʥʘʙʽʨ ʚʠʨʘʞʝʥʠʡ 

ʫ ʰʢʘʣʽ ʦʮʽʥʦʢ ʧʝʨʰʦʾ ʛʨʫʧʠ, ʽʥʰʠʡ ï ʫ ʰʢʘʣʽ ʜʨʫʛʦʾ ʛʨʫʧʠ. ʅʝʭʘʡ 

ʤʠ ʚʠʨʽʰʠʣʠ ʧʦʤʽʩʪʠʪʠ ʥʘ ʰʢʘʣʫ ʜʣʷ ʧʝʨʰʦʾ ʛʨʫʧʠ ʧʘʨʘʤʝʪʨʠ 

ʟʘʚʜʘʥʴ ʯʘʩʪʠʥʠ ʉ, ʷʢʠʭ ʪʘʤ ʥʝ ʚʠʩʪʘʯʘʻ ʜʣʷ ʧʦʚʥʦʛʦ ʢʦʤʧʣʝʢʪʫ 

ʟʘʚʜʘʥʴ ʪʝʩʪʫ. ʆʩʢʽʣʴʢʠ ʤʠ ʤʦʞʝʤʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʣʽʥʽʡʥʝ ʧʝʨʝʪ-

ʚʦʨʝʥʥʷ ʰʢʘʣʠ 

 

ὦ Ὧὦ ὰ 
 

ʜʣʷ ʪʦʛʦ, ʱʦʙ ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʘ  ὦ, ʦʪʨʠʤʘʥʽ ʥʘ ʰʢʘʣʽ ʜʨʫʛʦʾ ʛʨʫ-

ʧʠ, ʧʝʨʝʚʝʩʪʠ ʚ ʦʮʽʥʢʠ ὦ ʥʘ ʰʢʘʣʽ ʧʝʨʰʦʾ ʛʨʫʧʠ, ʪʦ ʧʨʦʙʣʝʤʘ ʧʦ-

ʣʷʛʘʻ ʫ ʚʽʜʰʫʢʘʥʥʽ ʧʨʠʡʥʷʪʥʠʭ ʟʥʘʯʝʥʴ Ὧ ʽ ὰ. ʊʘʢ ʩʘʤʦ ʟʥʘʯʝʥʥʷ k 

ʧʦʪʨʽʙʥʝ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ὥ ʟʘ-

ʚʜʘʥʴ ʯʘʩʪʠʥʠ C ʟʽ ʰʢʘʣʠ ʜʨʫʛʦʾ ʛʨʫʧʠ ʫ ʰʢʘʣʫ ʧʝʨʰʦʾ ʛʨʫʧʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʝʨʝʪʚʦʨʝʥʥʷ  

 

ὥ
ὥ

Ὧ
Ȣ 

 

ʊʫʪ ʽ ʩʪʘʶʪʴ ʫ ʧʨʠʛʦʜʽ ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʽʚ ʪʨʫʜʥʦʩʪʽ ʟʘʚʜʘʥʴ, 

ʟʥʘʡʜʝʥʽ ʜʣʷ ʩʧʽʣʴʥʦʾ ʯʘʩʪʠʥʠ ɸ ʚ ʦʙʦʭ ʰʢʘʣʘʭ. ɸʜʞʝ ʚʦʥʠ ʧʦʚʠʥ-
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ʥʽ ʙʫʪʠ ʟʚôʷʟʘʥʽ ʪʠʤ ʩʘʤʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ, ʱʦ ʡ ʦʮʽʥʢʠ ʧʘʨʘʤʝ-

ʪʨʽʚ ʯʘʩʪʠʥʠ ʉ. ʗʢʱʦ ὦ  - ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʘ ʪʨʫʜʥʦʩʪʽ ʟʘʚʜʘʥʴ 

ʯʘʩʪʠʥʠ ɸ, ʚʠʨʘʞʝʥʽ ʫ ʧʝʨʰʽʡ ʰʢʘʣʽ, ʘ ὦ  - ʮʽ ʞ ʦʮʽʥʢʠ, ʚʠʨʘʞʝʥʽ 

ʫ ʜʨʫʛʽʡ ʰʢʘʣʽ, ʪʦ  

 

ὦ Ὧὦ ὰȟ 
 

ʪʦʙʪʦ ʦʮʽʥʢʘ ʥʘ ʧʝʨʰʽʡ ʰʢʘʣʽ ʻ ʣʽʥʽʡʥʦʶ ʬʫʥʢʮʽʻʶ ʦʮʽʥʢʠ ʥʘ ʜʨʫ-

ʛʽʡ ʰʢʘʣʽ, ʪʦʯʢʠ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʣʝʞʘʪʴ ʥʘ ʧʨʷʤʽʡ 

ʣʽʥʽʾ, ʜʣʷ ʷʢʦʾ Ὧ ʻ ʪʘʥʛʝʥʩʦʤ ʢʫʪʘ ʥʘʭʠʣʫ, ʘ ὰ - ʪʦʯʢʦʶ ʧʝʨʝʪʠʥʫ ʟ 
ʚʝʨʪʠʢʘʣʴʥʦʶ ʚʽʩʩʶ.  

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʢʘʣʽʙʨʫʚʘʥʥʷ ʟʘʚʜʘʥʴ ʦʯʝʚʠʜʥʝ. ʄʘʶʯʠ 

ʙʘʥʢ ʪʘʢʠʭ ʟʘʚʜʘʥʴ, ʷʢʠʡ ʤʦʞʝ ʥʘʧʦʚʥʶʚʘʪʠʩʷ ʧʦʩʪʫʧʦʚʦ, ʰʣʷʭʦʤ 

ʧʨʝʜôʷʚʣʝʥʥʷ ʥʦʚʠʤ ʛʨʫʧʘʤ ʟ ʮʽʣʴʦʚʦʾ ʧʦʧʫʣʷʮʽʾ ʥʦʚʠʭ ʬʦʨʤ ʪʝʩʪʫ, 

ʷʢʽ ʤʽʩʪʷʪʴ ʯʘʩʪʠʥʫ ʚʞʝ ʘʧʨʦʙʦʚʘʥʠʭ ʟʘʚʜʘʥʴ (ʪʘʢʫ ʯʘʩʪʠʥʫ ʥʘʟʠ-

ʚʘʶʪʴ ʷʢʽʨʥʦʶ), ʤʠ ʤʦʞʝʤʦ ʥʘʜʘʣʽ ʧʨʝʜôʷʚʣʷʪʠ ʨʽʟʥʠʤ ʛʨʫʧʘʤ ʫ 

ʨʽʟʥʠʡ ʯʘʩ ʨʽʟʥʽ ʬʦʨʤʠ ʪʝʩʪʫ, ʤʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʟʤʦʛʫ ʧʦʤʽʱʘʪʠ 

ʝʢʟʘʤʝʥʦʚʘʥʠʭ ʥʘ ʻʜʠʥʫ ʰʢʘʣʫ ʣʘʪʝʥʪʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʎʠʤ 

ʩʘʤʠʤ ʤʠ ʧʦʟʙʫʜʝʤʦʩʷ ʧʨʦʙʣʝʤʠ ʥʝʙʘʞʘʥʦʛʦ ʧʦʚʪʦʨʝʥʥʷ ʟʘʚʜʘʥʴ 

ʫ ʪʝʩʪʘʭ, ʷʢʽ ʧʨʝʜôʷʚʣʷʶʪʴʩʷ ʫ ʨʽʟʥʠʡ ʯʘʩ, ʽ ʪʦʤʫ ʩʪʘʶʪʴ ʚʽʜʦʤʠʤʠ 

ʜʣʷ ʪʠʭ, ʭʪʦ ʝʢʟʘʤʝʥʫʻʪʴʩʷ ʫ ʜʨʫʛʫ ʯʝʨʛʫ. 

ʂʦʤʧôʶʪʝʨʥʝ ʘʜʘʧʪʠʚʥʝ ʪʝʩʪʫʚʘʥʥʷ. ʑʝ ʦʜʥʠʤ ʮʽʢʘʚʠʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʦʨʽʾ IRT ʻ ʢʦʤʧôʶʪʝʨʥʝ ʘʜʘʧʪʠʚʥʝ ʪʝʩʪʫʚʘʥʥʷ 

(Computerized Adaptive Testing, CAT). ɯʜʝʷ ʘʜʘʧʪʠʚʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ 

ʟôʷʚʠʣʘʩʷ ʫʥʘʩʣʽʜʦʢ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʥʝʜʦʣʽʢʫ, ʚʣʘʩʪʠʚʦʛʦ ʪʝʩʪʘʤ, 

ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʣʘʪʝʥʪʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫ ʧʦʧʫ-

ʣʷʮʽʾ ʦʩʽʙ ʟ ʰʠʨʦʢʠʤ ʜʽʘʧʘʟʦʥʦʤ ʾʾ ʤʽʥʣʠʚʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, ʩʪʘʥʜʘ-

ʨʪʠʟʦʚʘʥʠʡ ʪʝʩʪ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ, ʙʽʣʴʰʽʩʪʴ ʟʘʚʜʘʥʴ ʷʢʦʛʦ, ʷʢ 

ʽ ʨʝʢʦʤʝʥʜʫʻ ʪʝʦʨʽʷ, ʤʘʶʪʴ ʩʝʨʝʜʥʶ ʜʣʷ ʜʘʥʦʾ ʧʦʧʫʣʷʮʽʾ ʪʨʫʜʥʽʩʪʴ, 

ʧʦʛʘʥʦ ʜʠʬʝʨʝʥʮʽʶʻ ʥʘʡʙʽʣʴʰ ʩʣʘʙʢʠʭ ʽ ʥʘʡʙʽʣʴʰ ʩʠʣʴʥʠʭ ʧʨʝʜ-

ʩʪʘʚʥʠʢʽʚ ʮʽʣʴʦʚʦʾ ʧʦʧʫʣʷʮʽʾ. ʆʯʝʚʠʜʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʩʣʘʙʢʽ ʦʩʦʙʠ 

ʥʝ ʟʤʦʞʫʪʴ ʚʽʜʧʦʚʽʩʪʠ ʧʨʘʚʠʣʴʥʦ ʥʘ ʙʽʣʴʰʽʩʪʴ ʟʘʚʜʘʥʴ, ʽ ʪʦʤʫ ʨʝ-

ʟʫʣʴʪʘʪʠ ʪʝʩʪʫʚʘʥʥʷ ʚʩʝʨʝʜʠʥʽ ʩʣʘʙʢʦʾ ʩʫʙʧʦʧʫʣʷʮʽʾ ʙʫʜʫʪʴ ʥʘʜʪʦ 

ʩʭʦʞʠʤʠ ʤʽʞ ʩʦʙʦʶ ʽ ʪʦʤʫ ʧʦʛʘʥʦ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠʤʫʪʴ ʦʩʽʙ ʟ ʮʽʻʾ 

ʩʫʙʧʦʧʫʣʷʮʽʾ. ʊʘʢ ʩʘʤʦ, ʥʘ ʙʽʣʴʰʽʩʪʴ ʟʘʚʜʘʥʴ ʪʝʩʪʫ ʧʨʝʜʩʪʘʚʥʠʢʠ 

ʥʘʡʙʽʣʴʰ ʩʠʣʴʥʦʾ ʩʫʙʧʦʧʫʣʷʮʽʾ ʚʽʜʧʦʚʽʜʘʪʠʤʫʪʴ ʧʨʘʚʠʣʴʥʦ, ʽ ʾʭ 

ʨʝʟʫʣʴʪʘʪʠ ʙʫʜʫʪʴ ʥʘʜʪʦ ʩʭʦʞʠʤʠ ʽ ʯʘʩʪʦ ʟʙʽʛʘʪʠʤʫʪʴʩʷ, ʱʦ ʥʝ 
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ʜʦʟʚʦʣʠʪʴ ʨʦʟʨʽʟʥʠʪʠ ʙʽʣʴʰ ʩʠʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʥʠʢʘ ʚʽʜ ʙʽʣʴʰ ʩʣʘ-

ʙʢʦʛʦ ʫ ʮʽʡ ʩʠʣʴʥʽʡ ʩʫʙʧʦʧʫʣʷʮʽʾ. ʆʩʢʽʣʴʢʠ ʪʝʩʪ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʦʢʨʝʤʠʭ ʟʘʚʜʘʥʴ, ʪʦ ʮʷ ʞ ʧʨʦʙʣʝʤʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽ ʜʣʷ ʦʢʨʝʤʦʛʦ 

ʪʝʩʪʦʚʦʛʦ ʟʘʚʜʘʥʥʷ. ʆʯʝʚʠʜʥʦ, ʱʦ ʥʘ ʜʘʥʝ ʟʘʚʜʘʥʥʷ ʩʝʨʝʜʥʴʦʾ ʪʨʫ-

ʜʥʦʩʪʽ ʜʚʘ ʥʘʡʙʽʣʴʰ ʩʣʘʙʢʽ ʫʯʘʩʥʠʢʠ ʚʽʜʧʦʚʽʜʘʪʠʤʫʪʴ ʦʜʥʘʢʦʚʦ 

ʥʝʧʨʘʚʠʣʴʥʦ ʟ ʚʝʣʠʢʦʶ ʡʤʦʚʽʨʥʽʩʪʶ, ʘ ʜʚʘ ʥʘʡʙʽʣʴʰ ʩʠʣʴʥʽ ʫʯʘʩ-

ʥʠʢʠ ʚʽʜʧʦʚʽʜʘʪʠʤʫʪʴ ʧʨʘʚʠʣʴʥʦ ʟʥʦʚʫ ʞ ʪʘʢʠ ʟ ʚʝʣʠʢʦʶ ʡʤʦʚʽʨʥʽ-

ʩʪʶ. ʎʶ ʧʨʦʙʣʝʤʫ ʜʦʙʨʝ ʽʣʶʩʪʨʫʻ S-ʧʦʜʽʙʥʘ ʬʦʨʤʘ ʛʨʘʬʽʢʘ ʬʫʥʢ-

ʮʽʾ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʟʘʚʜʘʥʥʷ (ʢʨʠʚʦʾ ICC ʜʣʷ ʜʠʭʦʪʦʤʽʯʥʦʛʦ ʟʘʚʜʘʥ-

ʥʷ): ʾʾ ʩʝʨʝʜʥʷ ʯʘʩʪʠʥʘ ʻ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰ ʢʨʫʪʦʶ, ʥʽʞ ʢʽʥʮʽ, ʘ ʮʝ 

ʦʟʥʘʯʘʻ, ʱʦ ʽʟ ʟʤʽʥʦʶ ʨʽʚʥʷ ʣʘʪʝʥʪʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʦʜʠʥʠʮʶ 

ʡʤʦʚʽʨʥʽʩʪʴ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʥʘʡʙʽʣʴʰʝ ʟʤʽʥʶʻʪʴʩʷ ʜʣʷ ʦʩʽʙ ʟ 

ʙʣʠʟʴʢʠʤ ʜʦ ʩʝʨʝʜʥʴʦʛʦ ʨʽʚʥʝʤ, ʽ ʥʘʡʤʝʥʰʝ ʟʤʽʥʶʻʪʴʩʷ ʜʣʷ ʦʩʽʙ ʟ 

ʜʫʞʝ ʚʠʩʦʢʠʤ ʘʙʦ ʜʫʞʝ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ. ɺʣʘʩʥʝ, ʮʝ ʡ ʭʘʨʘʢʪʝʨʠʟʫ-

ʻʪʴʩʷ ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ ʟʘʚʜʘʥʥʷ, ʘʣʝ, ʷʢ ʧʦʢʘʟʫʻ ʜʚʦʧʘʨʘʤʝʪ-

ʨʠʯʥʘ ʣʦʛʽʩʪʠʯʥʘ ʤʦʜʝʣʴ, ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʟʘʚʜʘʥʥʷ ʻ ʨʽʟʥʦʶ 

ʜʣʷ ʨʽʟʥʠʭ —, ʽ ʯʠʤ ʙʽʣʴʰʦʶ ʚʦʥʘ ʻ ʜʣʷ ʙʣʠʟʴʢʠʭ ʜʦ ʩʝʨʝʜʥʽʭ ʟʥʘ-

ʯʝʥʴ —, ʪʠʤ ʤʝʥʰʦʶ ʚʦʥʘ ʻ ʜʣʷ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ, ʪʦʙʪʦ ʥʝ 
ʽʩʥʫʻ ʟʘʚʜʘʥʴ, ʷʢʽ ʙ ʦʜʥʘʢʦʚʦ ʜʦʙʨʝ ʜʠʬʝʨʝʥʮʽʶʚʘʣʠ ʦʩʽʙ ʥʘ ʚʩʴʦ-

ʤʫ ʜʽʘʧʘʟʦʥʽ ʤʽʥʣʠʚʦʩʪʽ ʣʘʪʝʥʪʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʧʦʧʫʣʷʮʽʾ. 

ʉʢʘʟʘʥʝ ʤʦʞʥʘ ʨʝʟʶʤʫʚʘʪʠ ʧʨʦʩʪʠʤ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʤ 

ʪʚʝʨʜʞʝʥʥʷʤ: ʪʝʩʪʫʚʘʪʠ ʩʣʘʙʢʠʭ ʧʦʪʨʽʙʥʦ ʣʝʛʢʠʤ ʪʝʩʪʦʤ, ʘ ʪʝʩʪʫ-

ʚʘʪʠ ʩʠʣʴʥʠʭ ʧʦʪʨʽʙʥʦ ʩʢʣʘʜʥʠʤ ʪʝʩʪʦʤ. ɸʙʦ, ʙʽʣʴʰ ʪʦʯʥʦ: ʜʣʷ 

ʢʦʞʥʦʾ ʩʫʙʧʦʧʫʣʷʮʽʾ ʟ ʦʜʥʘʢʦʚʠʤ ʨʽʚʥʝʤ ʣʘʪʝʥʪʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʦʚʠʥʝʥ ʽʩʥʫʚʘʪʠ ʩʚʽʡ ʪʝʩʪ, ʟ ʟʘʚʜʘʥʥʷʤʠ, ʷʢʽ ʤʘʶʪʴ ʩʝʨʝʜʥʶ ʪʨʫʜ-

ʥʽʩʪʴ ʜʣʷ ʮʽʻʾ ʩʫʙʧʦʧʫʣʷʮʽʾ.  

ɸʣʝ ʪʦʜʽ ʚʠʥʠʢʘʻ ʽʥʰʘ ʧʨʦʙʣʝʤʘ: ʥʘ ʧʦʯʘʪʢʫ ʪʝʩʪʫʚʘʥʥʷ ʨʽ-

ʚʝʥʴ ʦʩʦʙʠ ʥʝʚʽʜʦʤʠʡ, ʚʣʘʩʥʝ, ʪʝʩʪʫʚʘʥʥʷ ʡ ʧʦʢʣʠʢʘʥʝ ʚʠʟʥʘʯʠʪʠ 

ʮʝʡ ʨʽʚʝʥʴ. ʗʢ ʧʨʝʜôʷʚʠʪʠ ʮʽʡ ʦʩʦʙʽ ʽʜʝʘʣʴʥʠʡ ʜʣʷ ʥʝʾ ʟʘ ʨʽʚʥʝʤ 

ʪʨʫʜʥʦʩʪʽ ʪʝʩʪ? ʇʨʠʥʮʠʧ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʫ 

ʢʦʤʧôʶʪʝʨʥʦʤʫ ʘʜʘʧʪʠʚʥʦʤʫ ʪʝʩʪʫʚʘʥʥʷ ʥʘʩʪʫʧʥʠʡ. ʂʦʤʧôʶʪʝʨ 

ʧʨʝʜôʷʚʣʷʻ ʝʢʟʘʤʝʥʦʚʘʥʦʤʫ ʟʘʚʜʘʥʥʷ ʩʝʨʝʜʥʴʦʾ ʜʣʷ ʧʦʧʫʣʷʮʽʾ ʪʨʫ-

ʜʥʦʩʪʽ. ʗʢʱʦ ʪʦʡ ʚʽʜʧʦʚʽʜʘʻ ʧʨʘʚʠʣʴʥʦ, ʢʦʤʧôʶʪʝʨ ʚʠʙʠʨʘʻ ʟ ʙʘʥ-

ʢʫ ʚʽʜʢʘʣʽʙʨʦʚʘʥʠʭ ʟʘʚʜʘʥʴ ʙʽʣʴʰ ʩʢʣʘʜʥʝ ʟʘʚʜʘʥʥʷ ʽ ʧʨʝʜôʷʚʣʷʻ 

ʡʦʛʦ ʝʢʟʘʤʝʥʦʚʘʥʦʤʫ. ʅʘ ʢʦʞʥʦʤʫ ʥʘʩʪʫʧʥʦʤʫ ʢʨʦʮʽ ʢʦʤʧôʶʪʝʨ 

ʚʠʟʥʘʯʘʻ ʨʽʚʝʥʴ ʝʢʟʘʤʝʥʦʚʘʥʦʛʦ, ʚʠʭʦʜʷʯʠ ʟ ʡʦʛʦ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʚʩʽ 

ʧʨʝʜôʷʚʣʝʥʽ ʥʘ ʧʦʧʝʨʝʜʥʽʭ ʢʨʦʢʘʭ ʟʘʚʜʘʥʥʷ, ʽ ʧʽʜʙʠʨʘʻ ʟ ʙʘʥʢʫ ʟʘ-

ʚʜʘʥʴ ʯʝʨʛʦʚʝ ʟʘʚʜʘʥʥʷ, ʷʢʝ ʥʘʡʢʨʘʱʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʮʴʦʛʦ ʨʽʚʥʷ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʤʧôʶʪʝʨʥʝ ʘʜʘʧʪʠʚʥʝ ʪʝʩʪʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʧʦʩʪʫ-

ʧʦʚʦʤʫ, ʽʪʝʨʘʪʠʚʥʦʤʫ ʫʪʦʯʥʝʥʥʽ ʨʽʚʥʷ ʝʢʟʘʤʝʥʦʚʘʥʦʛʦ ʥʘʡʙʽʣʴʰ 

ʰʚʠʜʢʠʤ ʪʘ ʝʬʝʢʪʠʚʥʠʤ ʰʣʷʭʦʤ. ʋʤʦʚʦʶ ʟʫʧʠʥʢʠ ʧʨʦʮʝʜʫʨʠ ʻ 

ʜʦʩʷʛʥʝʥʥʷ ʟʘʜʘʥʦʾ ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ. ʇʨʦʮʝʜʫʨʘ ʧʽʜ ʩʠʣʫ 

ʣʠʰʝ ʢʦʤʧôʶʪʝʨʫ, ʦʩʢʽʣʴʢʠ ʚʠʟʥʘʯʝʥʥʷ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ ʜʦʩʷʛʥʫ-

ʪʦʛʦ ʝʢʟʘʤʝʥʦʚʘʥʠʤ ʨʽʚʥʷ ʪʘ ʚʠʙʽʨ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʦʛʦ ʜʣʷ ʮʴʦʛʦ  

ʨʽʚʥʷ ʯʝʨʛʦʚʦʛʦ ʟʘʚʜʘʥʥʷ ʚʠʤʘʛʘʻ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʜʦʩʠʪʴ ʩʢʣʘʜ-

ʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʷʢʽ ʧʦʚʠʥʥʽ ʚʽʜʙʫʚʘʪʠʩʷ ʰʚʠʜʢʦ, ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

ʊʝʧʝʨ ʧʦʜʠʚʠʤʦʩʷ, ʷʢ ʘʜʘʧʪʠʚʥʝ ʪʝʩʪʫʚʘʥʥʷ ʨʝʘʣʽʟʫʻʪʴʩʷ ʫ 

ʨʘʤʢʘʭ ʪʝʦʨʽʾ IRT. 

ʆʧʠʩʫʶʯʠ ʧʨʦʙʣʝʤʫ, ʤʠ ʦʧʝʨʫʚʘʣʠ ʧʦʥʷʪʪʷʤ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘ-

ʪʥʦʩʪʽ ʟʘʚʜʘʥʥʷ. ɿ ʮʠʤ ʧʦʥʷʪʪʷʤ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ ʽʥʰʽ ʚʘʞʣʠʚʽ ʧʦ-

ʥʷʪʪʷ IRT: ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʬʫʥʢʮʽʾ ʟʘʚʜʘʥʥʷ ʪʘ ̔ʥʬʦʨʤʘʮʽʡʥʦʾ ʬʫʥʢ-

ʮʽʾ ʪʝʩʪʫ.  

ʈʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʟʘʚʜʘʥʥʷ ʫ ʢʦʞʥʽʡ ʪʦʯʮʽ ʣʘʪʝʥʪʥʦʾ ʭʘʨʘ-

ʢʪʝʨʠʩʪʠʢʠ ʚʠʨʘʞʘʻʪʴʩʷ ʢʨʫʪʠʟʥʦʶ ʛʨʘʬʽʢʘ ʬʫʥʢʮʽʾ ʚʽʜʧʦʚʽʜʝʡ ʥʘ 

ʟʘʚʜʘʥʥʷ, ʪʦʙʪʦ ʢʫʪʦʤ ʥʘʭʠʣʫ ʜʦʪʠʯʥʦʾ ʜʦ ʢʨʠʚʦʾ ʮʽʻʾ ʬʫʥʢʮʽʾ ʫ 

ʜʘʥʽʡ ʪʦʯʮʽ. ʂʫʪ ʥʘʭʠʣʫ ʜʦʪʠʯʥʦʾ ʜʦ ʛʨʘʬʽʢʘ ʜʝʷʢʦʾ ʬʫʥʢʮʽʾ ʫ ʪʦʯ-

ʮʽ, ʪʦʯʥʽʰʝ, ʪʘʥʛʝʥʩ ʮʴʦʛʦ ʢʫʪʘ ï ʮʝ ʯʠʩʣʦ, ʷʢʝ ʻ ʧʦʭʽʜʥʦ  ʁʜʘʥʦʾ 

ʬʫʥʢʮʽʾ ʫ ʮʽʡ ʪʦʯʮʽ. ʉʫʢʫʧʥʽʩʪʴ ʧʦʭʽʜʥʠʭ ʫ ʚʩʽʭ ʪʦʯʢʘʭ ʦʙʣʘʩʪʽ 

ʚʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ï ʮʝ ʬʫʥʢʮʽʷ, ʷʢʘ ʻ ʧʦʭʽʜʥʦʶ ʜʘʥʦʾ ʬʫʥʢʮʽʾ. 

ʇʦʭʽʜʥʘ ʬʫʥʢʮʽʾ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʟʘʚʜʘʥʥʷ ʚʠʟʥʘʯʘʻ ʬʦʨʤʫ ʥ̔-

ʬʦʨʤʘʮʽʡʥʦʾ ʬʫʥʢʮʽʾ (ʘʙʦ, ʧʨʦʩʪʽʰʝ, ʽʥʬʦʨʤʘʮʽʾ) -̔ʛʦ ʟʘʚʜʘʥʥʷ: 

 

Ὅ—
ὖᴂ—

ὖ—ὗ —
Ȣ 

 

ʊʫʪ ʫ ʯʠʩʝʣʴʥʠʢʫ ʟʥʘʭʦʜʠʪʴʩʷ ʢʚʘʜʨʘʪ ʧʦʭʽʜʥʦʾ ʬʫʥʢʮʽʾ ʚʽʜʧʦʚʽʜʝʡ 

ʥʘ ʟʘʚʜʘʥʥʷ, ʘ ὗ — ρ ὖ—. 

ʅʘ ʨʠʩʫʥʢʫ 9.6 ʟʦʙʨʘʞʝʥʦ ʛʨʘʬʽʢ ʽʥʬʦʨʤʘʮʽʡʥʦ ʾʬʫʥʢʮʽ ʾʟʘ-

ʚʜʘʥʥʷ ʧʦʨʫʯ ʟ ʢʨʠʚʦʶ ʬʫʥʢʮʽʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʚʜʘʥʥʷ. 

ʗʢ ʙʘʯʠʤʦ, ʽʥʬʦʨʤʘʮʽʷ ʻ ʤʘʢʩʠʤʘʣʴʥʦʶ ʫ ʪʦʯʮʽ ʧʝʨʝʛʠʥʫ 

ʢʨʠʚʦʾ  ʬʫʥʢʮʽʾ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʚʜʘʥʥʷ, ʪʦʙʪʦ ʫ ʪʽʡ ʪʦʯʮʽ —ᴂ, ʜʣʷ ʷʢʦʾ 
ʪʨʫʜʥʽʩʪʴ (ʡʤʦʚʽʨʥʽʩʪʴ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ ʜʣʷ ʜʠʭʦʪʦʤʽʯʥʦʛʦ 

ʟʘʚʜʘʥʥʷ) ʜʦʨʽʚʥʶʻ 0,5. 












































































