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ɺ ʜʘʥʥʦʤ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʝ ʠʟʣʘʛʘʝʪʩʷ ʠʩʪʦʨʠʷ ʥʘʫʢʠ ʨʘʟʚʠʪʠʷ ʠʟʤʝʨʝʥʠʡ ʮʚʝʪʘ,  ʨʦʣʴ 

ʮʚʝʪʘ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʘ ʠ ʯʝʣʦʚʝʢʘ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, 

ʤʝʪʦʜʳ ʠ ʧʨʠʙʦʨʳ ʠʟʤʝʨʝʥʠʡ ʮʚʝʪʘ. ɼʘʸʪʩʷ ʘʥʘʣʠʟ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʤʝ-

ʪʦʜʦʚ. ɸʚʪʦʨʦʤ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʧʦ ʠʟʤʝʨʝʥʠʶ ʧʦʨʦʛʦʚ ʮʚʝʪʦʨʘʟʣʠʯʝʥʠʷ 

ʚ ʫʩʣʦʚʠʷʭ ʪʝʣʝʚʠʟʠʦʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ.  ʅʘ ʦʩʥʦʚʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʘʚʪʦʨ 

ʜʘʝʪ ʤʝʪʦʜʠʢʫ ʠ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʩʪʨʦʛʦ ʨʘʚʥʦʢʦʥʪʨʘʩʪʥʳʝ ʮʚʝʪʦʚʳʝ ʩʠʩʪʝʤʳ ʢʘʢ ʜʚʫʤʝʨʥʳʝ, 

ʪʘʢ ʠ ʪʨʝʭʤʝʨʥʳʝ.  

ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʮʚʝʪʦʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʠ ʮʚʝʪʦʚʦʩʧʨʠʷʪʠʷ ʚ ʪʝʣʝʚʠʜʝʥʠʠ, ʧʦʢʘʟʘ-

ʥʳ ʮʚʝʪʦʚʳʝ ʠʩʢʘʞʝʥʠʷ ʠ ʧʨʝʜʣʘʛʘʶʪʩʷ ʤʝʪʦʜ ʢʦʨʨʝʢʮʠʠ ʮʚʝʪʦʚʳʭ ʠʩʢʘʞʝʥʠʡ. 

ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʙʦʣʝʝ 40 ʣʝʪʥʝʛʦ ʦʧʳʪʘ ʨʘʙʦʪʳ ʘʚʪʦʨʘ ʚ ʦʙʣʘʩʪʠ ʢʦʣʦʨʠʤʝʪʨʠʠ. 

ɼʘʥʥʦʝ ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʨʘʩʩʯʠʪʘʥʦ ʥʘ ʩʪʫʜʝʥʪʦʚ ɺʋɿʦʚ ʩʪʘʨʰʠʭ ʢʫʨʩʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʦʙʣʘʩʪʠ ʮʚʝʪʦʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ, ʮʚʝ-

ʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʮʚʝʪʦʚʦʩʧʨʠʷʪʠʝʤ.  
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˜˝˒ˑ˕˞˘˛ˏ˕˒ 
 

ʅʘʩʪʦʷʱʝʝ ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʛʨʘʤʤʝ 

ʢʫʨʩʘ çʊʝʣʝʚʠʜʝʥʠʝè ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʈʘʜʠʦʩʚʷʟʴ, ʨʘʜʠʦʚʝʱʘʥʠʝ ʠ ʪʝʣʝʚʠʜʝ-

ʥʠʝè. ʆʥʦ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʜʨʫʛʠʭ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴ-

ʥʦʩʪʝʡ, ʛʜʝ ʯʠʪʘʝʪʩʷ ʢʫʨʩ çʊʝʣʝʚʠʜʝʥʠʝè. 

ʊʝʣʝʚʠʜʝʥʠʝ ʢʘʢ ʩʦʚʨʝʤʝʥʥʘʷ ʦʙʣʘʩʪʴ ʟʥʘʥʠʡ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʦʙʥʦʚʣʷʝʪʩʷ 

ʦʯʝʥ ɹʙʳʩʪʨʦ. ɿʘ ʥʝʩʢʦʣʴʢʦ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʠʣʘʩʴ ʥʝ 

ʪʦʣʴʢʦ ʪʝʭʥʠʢʘ, ʥʦ ʠ ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʪʝʣʝʚʠʜʝʥʠʠ. ʕʪʦ ʚʩʝ ʥʝ-

ʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠ ʦʪʨʘʞʘʪʴ ʧʨʠ ʯʪʝʥʠʠ ʣʝʢʮʠʡ ʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʘʢʪʠʯʝ-

ʩʢʠʭ ʟʘʥʷʪʠʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ, ʦʪʚʦʜʠʤʳʭ ʥʘ ʢʫʨʩ, ʩʦʢʨʘʱʘʝʪʩʷ 

ʚ ʨʘʩʯʝʪʝ ʥʘ ʘʢʪʠʚʠʟʘʮʠʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ. ɺ ʩʠʣʫ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʠʥʪʝʥʩʠʬʠʮʠʨʦʚʘʪʴ ʦʙʫʯʝʥʠʝ, ʧʨʠʤʝʥʷʪʴ ʥʦʚʳʝ ʤʝʪʦʜʠʢʠ ʠ, ʥʘ-

ʢʦʥʝʮ, ʠʩʢʣʶʯʘʪʴ ʠʟ ʢʫʨʩʘ ʨʘʟʜʝʣʳ, ʧʦʪʝʨʷʚʰʠʝ ʘʢʪʫʘʣʴʥʦʩʪʴ. ɺʩʝ ʵʪʠ ʜʦʚʦʜʳ 

ʟʘʩʪʘʚʠʣʠ ʧʦʜʛʦʪʦʚʠʪʴ ʵʪʦ ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. 
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ˏ̃̆̅̆̎̉̆ 

ɼʘʥʥʦʝ ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʧʦʩʚʷʱʝʥʦ ʥʘʫʢʝ ʦ ʮʚʝʪʝ, ʝʛʦ ʠʟʤʝʨʝʥʠ,ʁ ʚʦʩʧʨʦ-

ʠʟʚʝʜʝʥʠʶ ʚ ʪʝʣʝʚʠʜʝʥʠʠ (ʊɺ) ʠ ʚʦʩʧʨʠʷʪʠʷ. ʅʦ ʧʨʝʞʜʝ, ʯʝʤ ʥʘʯʘʪʴ ʨʘʟʛʦʚʦʨ 

ʦ ʮʚʝʪʦʚʳʭ ʠʟʤʝʨʝʥʠʷʭ, ʨʘʩʩʤʦʪʨʠʤ ʧʨʠʨʦʜʫ ʮʚʝʪʘ. ʎʚʝʪ ʥʝʣʴʟʷ ʦʪʥʝʩʪʠ ʢ 

ʧʨʦʩʪʦʡ ʢʘʪʝʛʦʨʠʠ, ʦ ʮʚʝʪʝ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦ ʜʘʪʴ ʪʦʣʢʦʚʦʝ ʦʙʲʷʩʥʝʥʠʝ ʪʦʤʫ, 

ʢʪʦ ʥʠʢʦʛʜʘ ʥʝ ʦʱʫʱʘʣ ʮʚʝʪʘ.  

ʅʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʜʝʡʩʪʚʠʝ ʮʚʝʪʘ ʥʘ ʯʝʣʦʚʝʢʘ ʟʘʤʝʯʝʥʦ ʜʘʚʥʦ: ʮʚʝʪ ʚʣʠʷʝʪ 

ʥʘ ʚʩʝ ʝʛʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʘʢʪʠʚʠʟʠʨʫʷ ʠʣʠ ʧʦʜʘʚʣʷʷ ʠʭ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ, ʮʚʝʪ ʩʦʟʜʘʝʪ, ʪʦ ʠʣʠ ʠʥʦʝ ʥʘʩʪʨʦʝʥʠʝ, ʚʥʫʰʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʳʩʣʠ ʠ 

ʯʫʚʩʪʚʘ. ɺʦʟʜʝʡʩʪʚʠʝ ʮʚʝʪʘ ʤʦʞʥʦ (ʚ ʮʝʣʷʭ ʠʟʫʯʝʥʠʷ) ʨʘʟʜʝʣʠʪʴ ʥʘ ʬʠʟʠʦʣʦ-

ʛʠʯʝʩʢʦʝ ʠ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʠ ʵʩʪʝʪʠʯʝʩʢʦʝ; ʵʪʠʤʠ ʬʘʢʪʦʨʘ-

ʤʠ ʦʙʫʩʣʦʚʣʝʥʳ ʮʚʝʪʦʚʳʝ ʘʩʩʦʮʠʘʮʠʠ, ʩʝʤʘʥʪʠʢʘ ʠ ʩʠʤʚʦʣʠʢʘ ʮʚʝʪʘ, ʘ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʚʝʪʘ ʚ ʠʩʢʫʩʩʪʚʝ. ʈʘʟʫʤʝʝʪʩʷ, ʚʩʝ ʵʪʠ ʬʘʢʪʦʨʳ, ʠ ʢʘʪʝʛʦʨʠʠ 

ʪʝʩʥʦ ʩʚʷʟʘʥʳ, ʠ ʧʦʨʦʡ ʥʝʚʦʟʤʦʞʥʦ ʠʭ ʨʘʟʜʝʣʠʪʴ. 

 ɺ ʵʧʦʭʫ ʘʥʪʠʯʥʦʩʪʠ [1] ʬʦʨʤʠʨʦʚʘʣʦʩʴ ʠʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʮʚʝʪʫ. ʅʘʨʷʜʫ ʩ 

ʩʦʭʨʘʥʷʶʱʠʤʩʷ ʦʪʥʦʰʝʥʠʝʤ ʢ ʮʚʝʪʫ, ʢʘʢ ʢ ʨʝʣʠʛʠʦʟʥʦ-ʤʠʩʪʠʯʝʩʢʦʤʫ, ʤʘʛʠ-

ʯʝʩʢʦʤʫ ʩʠʤʚʦʣʫ, ʚʦʟʥʠʢʘʝʪ ʪʘʢʞʝ ʠ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʦʝ ʦʪʥʦʰʝʥʠʝ. ʇʨʦʤʝ-

ʞʫʪʦʯʥʳʤ ʚʘʨʠʘʥʪʦʤ ʤʝʞʜʫ ʵʪʠʤʠ ʬʦʨʤʘʤʠ ʦʪʥʦʰʝʥʠʷ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʦ-

ʧʳʪʢʠ ʨʷʜʘ ʚʠʜʥʳʭ ʜʨʝʚʥʝʛʨʝʯʝʩʢʠʭ ʬʠʣʦʩʦʬʦʚ ʩʦʟʜʘʪʴ ʮʚʝʪʦʚʫʶ ʩʠʩʪʝʤʘʪʠ-

ʢʫ ʩʪʠʭʠʡ, ʥʦ ʫʞʝ ʥʝ ʤʠʩʪʠʯʝʩʢʠʭ, ʘ ʧʨʠʨʦʜʥʳʭ. 

ʕʤʧʝʜʦʢʣ, ʚʳʜʝʣʷʷ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʝ ʩʪʠʭʠʠ, ʥʘʜʝʣʷʝʪ ʢʘʞʜʫʶ ʠʟ ʥʠʭ ʩʚʦʠʤ 

ʮʚʝʪʦʤ. ɺʦʜʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʯʝʨʥʳʡ ʮʚʝʪ, ʟʝʤʣʝ ð ʞʝʣʪʳʡ, ʦʛʥʶ ð ʢʨʘʩʥʳʡ, 

ʚʦʟʜʫʭʫ ð ʙʝʣʳʡ. ɽʩʣʠ ʕʤʧʝʜʦʢʣ, ʦʧʨʝʜʝʣʷʷ ʮʚʝʪʘ ʩʪʠʭʠʡ, ʦʧʠʨʘʣʩʷ ʥʘ ʟʨʠ-

ʪʝʣʴʥʳʝ ʚʧʝʯʘʪʣʝʥʠʷ, ʪʦ ɸʨʠʩʪʦʪʝʣʴ, ʞʝʣʘʷ ʫʩʪʘʥʦʚʠʪʴ ʠʭ çʠʩʪʠʥʥʳʡè ʮʚʝʪ, 

ʠʩʧʦʣʴʟʦʚʘʣ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʤʝʪʦʜ.  

ʉʦʛʣʘʩʥʦ ɸʨʠʩʪʦʪʝʣʶ, çʦʩʥʦʚʥʳʭè ʮʚʝʪʦʚ ð ʪʨʠ. ɹʝʣʦʤʫ (ʙʝʩʮʚʝʪʥʦʤʫ) 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʦʜʘ, ʚʦʟʜʫʭ ʠ ʟʝʤʣʷ. ɾʝʣʪʳʡ ð ʮʚʝʪ ʦʛʥʷ, ʘ ʯʝʨʥʳʡ ð ʮʚʝʪ 

ʨʘʟʨʫʰʝʥʠʷ ʠʣʠ ʧʝʨʝʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʆʪʥʝʩʝʥʠʝ ʩʪʠʭʠʠ çʟʝʤʣʷè ʢ ʛʨʫʧʧʝ 

ʙʝʣʦʛʦ ʦʙʲʷʩʥʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ɸʨʠʩʪʦʪʝʣʷ ʧʦ ʧʨʦʢʘʣʠʚʘ-

ʥʠʶ ʧʦʯʚʳ, ʢʦʪʦʨʘʷ, ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʩʪʘʥʦʚʠʣʘʩʴ ʙʝʣʦʡ. ɺʥʠʤʘʪʝʣʴʥʦ ʨʘʟʛʣʷ-

ʜʳʚʘʷ ʧʣʘʤʷ ʦʛʥʷ, ɸʨʠʩʪʦʪʝʣʴ ʧʨʠʰʝʣ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʦʥʦ ʩʢʦʨʝʝ ʞʝʣʪʦʝ, ʯʝʤ 

ʢʨʘʩʥʦʝ. ʇʦʜʦʙʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʧʦʜʭʦʜ, ʝʩʪʝʩʪʚʝʥʥʦ, ʨʘʟʨʫʰʘʣ ʤʠʩ-

ʪʠʯʝʩʢʠʡ ʦʨʝʦʣ ʮʚʝʪʦʚ, ʥʠʟʚʦʜʠʣ ʠʭ ʜʦ ʦʙʳʯʥʳʭ ʷʚʣʝʥʠʡ ʬʠʟʠʯʝʩʢʦʛʦ ʤʠʨʘ. 

ʎʚʝʪ, ʧʦʜʦʙʥʦ ʢʨʘʩʦʪʝ, ʨʦʞʜʘʝʪʩʷ ʚ ʩʦʟʥʘʥʠʠ ʥʘʙʣʶʜʘʪʝʣʷ. ʆʪ ʤʦʤʝʥʪʘ ʧʦ-

ʷʚʣʝʥʠʷ ʥʘʫʢʠ ʢʘʢ ʪʘʢʦʚʦʡ ʠʥʪʝʨʝʩ ʢ ʧʨʠʨʦʜʝ ʮʚʝʪʦʚʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʥʝ ʦʩʣʘ-

ʙʝʚʘʝʪ, ʥʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ 

ʥʘʫʯʥʳʝ ʚʦʧʨʦʩʳ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʶʪʩʷ ʙʝʟ ʦʪʚʝʪʘ. ʄʥʦʛʠʝ ʫʯʝʥʳʝ ʧʳʪʘʶʪʩʷ 
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ʦʙʲʷʩʥʠʪʴ ʮʚʝʪ, ʘʧʝʣʣʠʨʫʷ ʣʠʰʴ ʢ ʬʠʟʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʚʝʪʘ ʠ ʦʙʲ-

ʝʢʪʘʤ, ʦʜʥʘʢʦ ʙʝʟ ʥʘʙʣʶʜʘʪʝʣʷ, ʪ.ʝ. ʯʝʣʦʚʝʢʘ,  ʥʠʢʘʢʦʛʦ ʮʚʝʪʘ ʥʝ ʙʳʚʘʝʪ. ʏʘʩʪʦ 

ʩʧʨʘʰʠʚʘʶʪ: çʉʫʱʝʩʪʚʫʝʪ ʣʠ ʟʚʫʢ ʧʘʜʘʶʱʝʛʦ ʜʝʨʝʚʘ, ʝʩʣʠ ʥʝʪ ʩʣʫʰʘʪʝʣʷ?è ʉ 

ʪʝʤ ʞʝ ʫʩʧʝʭʦʤ ʵʪʦʪ ʚʦʧʨʦʩ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʠ ʢ ʮʚʝʪʫ ʝʛʦ ʣʠʩʪʴʝʚé [2]. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʥʘʫʢʘ ʚʦʟʥʠʢʘʝʪ ʪʘʤ, ʛʜʝ ʩʫʱʝʩʪʚʫʝʪ ʠʟʤʝʨʝʥʠʝ, ʠ ʥʝ ʢʘʢʠʭ-

ʣʠʙʦ ʣʶʙʳʭ, ʘ ʣʠʰʴ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʭ ʚʝʣʠʯʠʥ. ʆʜʥʘʢʦ, ʠʟʤʝʨʝʥʠʝ ï ʵʪʦ ʦʙʲ-

ʝʢʪʠʚʥʳʡ ʧʨʦʮʝʩʩ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʚʝʣʠʯʠʥʳ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʲʝʢʪʠʚʥʳʤʠ, 

ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʬʠʟʠʦʣʦʛʠʠ (ʧʫʣʴʩ, ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ, ʕʕɻ, ʕʂɻ ʠ ʪ.ʧ.). 

ʄʳ ʞʝ ʙʫʜʝʤ ʛʦʚʦʨʠʪʴ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ, 

ʪʠʧʘ ʪʝʤʧʝʨʘʤʝʥʪʘ, ʪʝʥʜʝʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʦʟʨʘʩʪʥʳʭ ʬʫʥʢʮʠʡ ʠ ʪ.ʧ. ʂʘ-

ʢʠʝ ʞʝ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʝʢʪʠʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʩʫʙʲʝʢʪʠʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʠ ʠʥʜʠʚʠʜʘ? ʈʘʟʫʤʝʝʪʩʷ, ʮʚʝʪ, ʢʦʪʦʨʳʡ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʙ-

ʨʘʟʥʦ-ʩʤʳʩ-ʣʦʚʦʝ (ʩʝʤʘʥʪʠʯʝʩʢʦʝ) ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʥʪʝʣʣʝʢʪʘ (ʧʩʠʭʠʯʝʩʢʦʛʦ), ʘ, 

ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ ʠʟʤʝʨʝʥ ʢʘʢ ʦʙʲʝʢʪʠʚʥʘʷ ʚʝ-

ʣʠʯʠʥʘ ʢʦʣʦʨʠʤʝʪʨʠʠ. ʆʜʥʘʢʦ ʜʘʣʝʝ ʤʳ ʫʚʠʜʠʤ, ʯʪʦ ʮʚʝʪ ʥʝ ʪʘʢ ʧʨʦʩʪ, ʢʘʢ ʵʪʦ 

ʢʘʞʝʪʩʷ. 

ɼʘʥʥʘʷ ʧʫʙʣʠʢʘʮʠʷ ʩʦʜʝʨʞʠʪ ʚʚʝʜʝʥʠʝ, ʜʝʩʷʪʴ ʛʣʘʚ ʠ ʟʘʢʣʶʯʝʥʠʝ. ʂʦʨʦʪʢʦ 

ʧʦʢʘʞʝʤ  ʚʦʧʨʦʩ,r ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚ ʜʘʥʥʦʤ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʠ. 

ʇʝʨʚʘʷ ʛʣʘʚʘ ʧʦʩʚʷʱʝʥʘ ʠʩʪʦʨʠʯʝʩʢʠʤ ʘʩʧʝʢʪʘʤ ʧʦʥʷʪʠʷ ʮʚʝʪʘ. ɿʜʝʩʴ ʨʘʩ-

ʩʤʦʪʨʝʥʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʦ ʮʚʝʪʝ ʥʘʯʠʥʘʷ ʩ ʘʥʪʠʯʥʳʭ ʚʨʝʤʝʥ. ʈʘʩʩʢʘʟʳʚʘʝʪʩʷ 

ʦʙ ʦʧʳʪʘʭ ʀ. ʅʴʶʪʦʥʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʮʚʝʪʝ ʚ ʥʘʰʝ ʚʨʝʤʷ.  

ɺʦ ʚʪʦʨʦʡ ʛʣʘʚʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʚʣʠʷʥʠʷ ʮʚʝʪʘ ʥʘ ʯʝʣʦʚʝʢʘ ʚ ʯʘ-

ʩʪʥʦʩʪʠ ʠ ʥʘ ʦʙʱʝʩʪʚʦ ʚ ʮʝʣʦʤ. ɺʦʧʨʦʩʳ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʮʚʝʪʘ ʥʘ 

ʬʠʟʠʯʝʩʢʦʝ ʠ ʧʩʠʭʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ, ʫʩʪʨʦʡʩʪʚʦ ʛʣʘʟʘ ʯʝʣʦʚʝʢʘ ʠ 

ʚʦʧʨʦʩʳ ʟʨʠʪʝʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʠʟʣʫʯʝʥʠʷ. ɼʘʥʳ ʦʧʨʝʜʝʣʝʥʠʷ ʷʨʢʦʩʪʠ, ʩʚʝʪ-

ʣʦʪʳ, ʮʚʝʪʦʚʦʛʦ ʪʦʥʘ ʠ ʥʘʩʳʱʝʥʥʦʩʪʠ. ʇʨʠʚʝʜʝʥʳ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠ ʢʦʣʠʯʝ-

ʩʪʚʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʮʚʝʪʦʚ, ʮʚʝʪʦʚʳʝ ʫʨʘʚʥʝʥʠʷ ʠ ʦʩʥʦʚʳ ʢʦʣʦʨʠʤʝʪʨʠʠ. 

ʊʨʝʪʴʷ ʛʣʘʚʘ ʧʦʩʚʷʱʝʥʘ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠʟʤʝʨʝʥʠʷ ʩʚʝʪʘ ʠ ʮʚʝʪʘ. 

ʆʧʠʩʳʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʮʚʝʪʦʚʳʝ ʩʠʩʪʝʤʳ, ʜʘʥ ʘʥʘʣʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʳʭ ʮʚʝʪʦʚʳʭ ʩʠʩʪʝʤ.  

ʏʝʪʚʝʨʪʘʷ ʛʣʘʚʘ ʧʦʩʚʷʱʝʥʘ ʤʝʪʦʜʘʤ ʠ ʫʩʪʨʦʡʩʪʚʘʤ ʠʟʤʝʨʝʥʠʷ ʮʚʝʪʘ ʠ ʮʚʝʪ-

ʥʦʩʪʠ. 

ʇʷʪʘʷ ʛʣʘʚʘ ʧʦʩʚʷʱʝʥʘ ʚʦʧʨʦʩʘʤ ʚʳʩʰʝʡ ʢʦʣʦʨʠʤʝʪʨʠʠ, ʯʠʩʣʝʥʥʦʤʫ ʩʨʘʚ-

ʥʝʥʠʶ ʜʚʫʭ ʠ ʙʦʣʝʝ ʮʚʝʪʦʚ, ʚʦʧʨʦʩʘʤ ʚʦʩʧʨʠʷʪʠʷ ʮʚʝʪʘ. 

 ɺ ʰʝʩʪʦʡ ʛʣʘʚʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʧʦʨʦʛʦʚ ʮʚʝʪʦʨʘʟʣʠʯʝʥʠʷ ʛʣʘʟʦʤ ʯʝ-

ʣʦʚʝʢʘ ʠ ʚʦʧʨʦʩ rʩʨʘʚʥʝʥʠʷ ʮʚʝʪʦʚ ʠ ʦʮʝʥʢʠ ʮʚʝʪʦʚʳʭ ʨʘʟʣʠʯʠʡ. ʇʨʠʚʦʜʷʪʩʷ 

ʥʝʢʦʪʦʨʳʝ ʤʝʪʦʜʠʢʠ ʠʟʤʝʨʝʥʠʷ ʧʦʨʦʛʦʚ ʮʚʝʪʦʨʘʟʣʠʯʝʥʠʷ. 
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ʉʝʜʴʤʘʷ ʛʣʘʚʘ ʧʦʩʚʷʱʝʥʘ ʚʦʧʨʦʩʘʤ ʧʦʩʪʨʦʝʥʠʷ ʨʘʚʥʦʢʦʥʪʨʘʩʪʥʳʭ ʮʚʝʪʦʚʳʭ 

ʩʠʩʪʝʤ, ʚʧʣʦʪʴ ʜʦ ʩʪʨʦʛʦ ʨʘʚʥʦʢʦʥʪʨʘʩʪʥʦʡ, ʢʘʢ ʥʘ ʧʣʦʩʢʦʩʪʠ, ʪʘʢ ʠ ʚ ʪʨʝʭ-

ʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘ ʦʩʥʦʚʝ  ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ. 

ɺ ʚʦʩʴʤʦʡ ʛʣʘʚʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʮʚʝʪʘ ʚ ʊɺ, ʧʦʢʘʟʘ-

ʥʳ ʚʦʟʤʦʞʥʳʝ ʮʚʝʪʦʚʳʝ ʠʩʢʘʞʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʵʪʦʤ. 

ɺ ʜʝʚʷʪʦʡ ʛʣʘʚʝ ʜʘʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʢʦʣʦʨʠʤʝʪʨʠ-

ʯʝʩʢʠ ʚʝʨʥʦʛʦ ʮʚʝʪʦʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʚ ʪʝʣʝʚʠʜʝʥʠʠ.  

ɺ ʜʝʩʷʪʦʡ ʛʣʘʚʝ ʨʘʩʩʤʦʪʨʝʥʳ ʤʦʜʝʣʠ ʮʚʝʪʦʚʦʩʧʨʠʷʪʠʷ, ʚʦʧʨʦʩʳ ʘʜʘʧʪʘʮʠʠ. 

ʇʦʢʘʟʘʥʳ ʮʚʝʪʦʚʳʝ ʠʩʢʘʞʝʥʠʷ ʚ ʊɺ, ʚʳʟʚʘʥʥʳʝ ʚʥʝʰʥʠʤ ʠʩʪʦʯʥʠʢʦʤ ʦʩʚʝ-

ʱʝʥʠʷ. ʇʨʝʜʣʘʛʘʶʪʩʷ ʤʝʪʦʜʳ ʢʦʨʨʝʢʮʠʠ ʵʪʠʭ ʠʩʢʘʞʝʥʠʡ. 

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ: ʜʦʢʪʦʨʫ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʫ ʃʴʚʫ 

ʃʝʦʥʠʜʦʚʠʯʫ ʇʦʣʦʩʠʥʫ ʠ ʢʘʥʜʠʜʘʪʫ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪʫ ʏʦʥʛʘʨʫ 

ɻʨʠʛʦʨʴʝʚʠʯʫ ʇʦʩʪʘʨʥʘʢ ʟʘ ʩʦʚʝʪʳ ʠ ʧʦʞʝʣʘʥʠʷ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʫʯʪʝʥʳ ʚ 

ʜʘʥʥʦʤ ʠʟʜʘʥʠʠ. 
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ρȢ ˜̠̏̎̓̉̆ ̗̃̆̓́ 

ρȢρȢ ˜̑̆̅̒̓́̃̌̆̎̉̆ ̏ ̗̃̆̓̆ ̃ ̘́̎̓̉̎̏̆ ̠̃̑̆̍ 

ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʨʘʩʩʤʦʪʨʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʨʝʚʥʠʭ ʤʳʩʣʠʪʝʣʝʡ ʦ ʮʚʝʪʝ.  

ɺʝʩʴʤʘ ʚʳʨʘʟʠʪʝʣʴʥʳʤ ʠ ʦʨʠʛʠʥʘʣʴʥʳʤ ʦʙʨʘʟʮʦʤ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʚʦʩʧʨʠ-

ʷʪʠʷ ʤʠʨʘ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʫʯʝʥʠʝ ɼʝʤʦʢʨʠʪʘ (460 ï 370 ʛ.ʛ. ʜʦ 

ʥ.ʵ.) ʦ ʮʚʝʪʘʭ. (ʋ ɼʝʤʦʢʨʠʪʘ ʙʳʣ ʮʝʣʳʡ ʪʨʘʢʪʘʪ ʧʦʜ ʥʘʟʚʘʥʠʝʤ "ʆ ʮʚʝʪʘʭ"). 

ʋʯʝʥʠʢ ɸʨʠʩʪʦʪʝʣʷ (384 ï 322 ʛ.ʛ. ʜʦ ʥ. ʵ.) ʊʝʦʬʨʘʩʪ ʦʩʪʘʚʠʣ ʧʦʜʨʦʙʥʦʝ ʠʟʣʦ-

ʞʝʥʠʝ ʫʯʝʥʠʷ ɼʝʤʦʢʨʠʪʘ ʦ ʮʚʝʪʘʭ ʩ ʦʙʰʠʨʥʦʡ ʝʛʦ ʢʨʠʪʠʢʦʡ. ʕʪʠ ʤʘʪʝʨʠʘʣʳ ʚ 

ʠʟʜʘʥʠʠ ɼʠʣʴʩʘ ʟʘʥʠʤʘʶʪ ʜʦ ʜʝʩʷʪʢʘ ʩʪʨʘʥʠʮ, ʠ ʜʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʘʥʘʣʠʟ 

ʠʭ ï ʟʥʘʯʠʣʦ ʙʳ ʥʘʧʠʩʘʪʴ ʙʦʣʴʰʫʶ ʩʧʝʮʠʘʣʴʥʫʶ ʨʘʙʦʪʫ. ɿʜʝʩʴ ʞʝ ʥʘʤ ʧʨʠ-

ʜʝʪʩʷ ʦʛʨʘʥʠʯʠʪʴʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʦʙʱʠʭ ʧʨʠʥʮʠʧʦʚ ʵʪʦʛʦ ʘʥʘʣʠʟʘ. 

ʀʪʘʢ, ʧʨʠʚʝʜʝʤ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ʪʝʦʬʨʘʩʪʦʚʩʢʦʛʦ ʠʟʣʦʞʝʥʠʷ ʫʯʝʥʠʷ 

ɼʝʤʦʢʨʠʪʘ.  

ʉʦʛʣʘʩʥʦ ɼʝʤʦʢʨʠʪʫ ʩʫʱʝʩʪʚʫʶʪ ʯʝʪʳʨʝ ʧʨʦʩʪʳʭ ʮʚʝʪʘ.  ʀʤʝʥ-

ʥʦ, ʙʝʣʳʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʛʣʘʜʢʦ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ ʚʩʝ, ʯʪʦ ʥʝ ʷʚʣʷʝʪʩʷ ʰʝʨʦ-

ʭʦʚʘʪʳʤ, ʥʝ ʩʦʟʜʘʝʪ ʪʝʥʠ ʠ ʥʝ ʷʚʣʷʝʪʩʷ ʥʝʧʨʦʥʠʢʘʝʤʳʤ, ʚʩʝ ʪʘʢʦʚʦʝ ʷʚʣʷʝʪʩʷ 

ʙʣʝʩʪʷʱʠʤ. ɸ ʙʣʝʩʪʷʱʝʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʦʟʨʘʯʥʳʤ. ʀʤʝʥʥʦ ʚ ʪʘʢʦʤ ʨʦʜʝ ʦʥʠ 

ʷʚʣʷʶʪʩʷ ʣʠʰʝʥʥʳʤʠ ʪʝʥʠ, ʩʚʝʪʣʳʤʠ.  

ʏʝʨʥʦʝ ʞʝ ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ, ʪ.ʝ. ʠʟ ʰʝʨʦʭʦʚʘʪʳʭ, ʥʝʨʦʚʥʳʭ ʠ 

ʥʝʦʜʠʥʘʢʦʚʳʭ. ʇʦʪʦʤʫ-ʪʦ ʚʝʜʴ ʦʥʠ ʠ ʜʦʣʞʥʳ ʚʳʟʳʚʘʪʴ ʪʝʥʠ.  

ʂʨʘʩʥʦʝ, ʩʦʩʪʦʠʪ ʠʟ ʪʘʢʠʭ ʞʝ ʬʠʛʫʨ, ʯʪʦ ʠ ʪʝʧʣʦʝ, ʥʦ ʪʦʣʴʢʦ ʠʟ ʙʦʣʴʰʠʭ ʧʦ 

ʨʘʟʤʝʨʫ ʠʣʠ ʧʦ ʧʣʦʪʥʦʩʪʠ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ ʧʨʠ ʧʦʜʦʙʠʠ ʬʠʛʫʨ ʠʭ ʩʦʝʜʠ-

ʥʝʥʠʷ ʙʫʜʫʪ ʙʦʣʴʰʠʤʠ ʧʦ ʨʘʟʤʝʨʫ, ʪʦ ʧʦʣʫʯʘʝʪʩʷ ʠ ʙʦʣʝʝ ʢʨʘʩʥʦʝ. ɼʦʢʘʟʘ-

ʪʝʣʴʩʪʚʦʤ ʞʝ ʪʦʛʦ, ʯʪʦ ʢʨʘʩʥʦʝ ʩʦʩʪʦʠʪ ʠʟ ʪʘʢʠʭ ʬʠʛʫʨ, ʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ. 

ʂʦʛʜʘ ʤʳ ʥʘʛʨʝʚʘʝʤʩʷ, ʤʳ ʢʨʘʩʥʝʝʤ, ʢʘʢ ʠ ʧʨʦʯʠʝ ʪʝʣʘ, ʢʦʛʜʘ ʦʥʠ ʧʦʜʚʝʨʛʘ-

ʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʦʛʥʷ, ʧʦʢʘ ʥʝ ʩʪʘʥʫʪ ʦʛʥʝʚʠʜʥʳʤʠ. ɸ ʙʦʣʝʝ ʢʨʘʩʥʳʤʠ ʷʚ-

ʣʷʶʪʩʷ ʪʝʣʘ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʦ ʨʘʟʤʝʨʫ, ʧʦ ʧʣʦʪʥʦʩʪʠ ʬʠʛʫʨ, ʢʘʢ, 

ʥʘʧʨʠʤʝʨ, ʧʣʘʤʷ ʠ ʫʛʦʣʴ ʦʪ ʟʝʣʝʥʦʛʦ ʠʣʠ ʩʫʭʦʛʦ ʜʝʨʝʚʘ. ʊʘʢʦʚʳʤʠ ʞʝ ʷʚʣʷʝʪʩʷ 

ʠ ʞʝʣʝʟʦ, ʠ ʧʨʦʯʝʝ, ʯʪʦ ʧʦʜʚʝʨʛʘʝʪʩʷ ʜʝʡʩʪʚʠʶ ʦʛʥʷ, ʠʙʦ ʪʦ, ʯʪʦ ʦʙʣʘʜʘʝʪ ʥʘʠ-
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ʙʦʣʴʰʠʤ ʠ ʪʦʥʯʘʡʰʠʤ ʦʛʥʝʤ, ʪʦ ʠʤʝʝʪ ʠ ʥʘʠʙʦʣʴʰʠʡ ʙʣʝʩʢ, ʘ ʪʦ, ʯʪʦ ʩʦʜʝʨ-

ʞʠʪ ʙʦʣʝʝ ʛʫʩʪʦʡ ʦʛʦʥʴ ʠ ʚ ʤʝʥʴʰʠʭ ʨʘʟʤʝʨʘʭ, ï ʪʦ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʢʨʘʩʥʳʤ. 

ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʙʦʣʝʝ ʢʨʘʩʥʳʝ ʪʝʣʘ ʩʦʜʝʨʞʘʪ ʠ ʤʝʥʴʰʝ ʪʝʧʣʘ. ɺʝʜʴ ʪʝʧʣʳʤ 

ʷʚʣʷʝʪʩʷ ʪʦʥʢʦʝ. 

ɾʝʣʪʦ-ʟʝʣʝʥʦʝ ʩʦʩʪʦʠʪ ʠʟ ʩʤʝʩʠ ʦʙʦʠʭ ʥʘʯʘʣ, ʧʣʦʪʥʦʛʦ ʠ ʧʫʩʪʦʛʦ. ʇʨʠ 

ʵʪʦʤ ʝʛʦ ʦʪʪʝʥʢʠ ʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʧʦʣʦʞʝʥʠʷ ʠ ʧʦʨʷʜʢʘ. 

ʀʪʘʢ, ʵʪʠʤʠ ʬʠʛʫʨʘʤʠ ʧʦʣʴʟʫʶʪʩʷ ʧʨʦʩʪʳʝ ʮʚʝʪʘ. ʂʘʞʜʳʡ ʮʚʝʪ ʩʪʘʥʦʚʠʪʩʷ 

ʙʦʣʝʝ ʯʠʩʪʳʤ ʧʦʩʪʦʣʴʢʫ, ʧʦʩʢʦʣʴʢʫ ʠʟ ʤʝʥʝʝ ʩʤʝʰʘʥʥʳʭ ʬʠʛʫʨ ʦʥ ʩʦʩʪʦʠʪ. 

ʇʨʦʯʠʝ ʮʚʝʪʘ ʧʦʣʫʯʘʶʪʩʷ ʠʟ ʩʤʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʩʪʳʭ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʟʦʣʦʪʠʩʪʳʡ ), ʤʝʜʥʳʡ ʠ ʚʩʷʢʠʡ ʧʦʜʦʙʥʳʡ ʞʝ ʩʦʩʪʦʠʪ ʠʟ ʙʝ-

ʣʦʛʦ ʠ ʢʨʘʩʥʦʛʦ, ʧʦʩʢʦʣʴʢʫ ʙʣʝʩʢ ʦʥʠ ʠʤʝʶʪ ʦʪ ʙʝʣʦʛʦ, ʘ ʢʨʘʩʥʦʚʘʪʦʩʪʴ ï ʦʪ 

ʢʨʘʩʥʦʛʦ, ʠʙʦ ʚʩʣʝʜʩʪʚʠʝ ʩʤʝʰʝʥʠʷ ʢʨʘʩʥʦʝ ʧʦʧʘʜʘʝʪ ʚ ʧʫʩʪʳʝ ʧʨʦʤʝʞʫʪʢʠ 

ʙʝʣʦʛʦ. ɽʩʣʠ ʢ ʥʠʤ ʧʨʠʩʦʝʜʠʥʠʪʩʷ ʞʝʣʪʦ-ʟʝʣʝʥʦʝ, ʪʦ ʧʦʣʫʯʘʝʪʩʷ ʩʘʤʳʡ ʢʨʘʩ-

ʥʳʡ ʮʚʝʪ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʧʨʠʤʝʩʠ ʟʝʣʝʥʦʛʦ ʙʳʣʠ ʥʝʙʦʣʴʰʠʝ, 

ʪʘʢ ʢʘʢ ʙʦʣʴʰʠʭ ʧʨʠʤʝʩʝʡ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠ ʪʘʢʦʤ ʩʦʝʜʠʥʝʥʠʠ ʙʝʣʦʛʦ ʠ 

ʢʨʘʩʥʦʛʦ. ʆʪʪʝʥʢʠ ʙʫʜʫʪ ʨʘʟʣʠʯʥʳʝ ï ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʙʝʨʝʪʩʷ ʣʠ (ʜʘʥ-

ʥʦʛʦ ʮʚʝʪʘ) ʙʦʣʴʰʝ ʠʣʠ ʤʝʥʴʰʝ. 

ʇʫʨʧʫʨʥʳʡ ʮʚʝʪ ʩʦʩʪʦʠʪ ʠʟ ʙʝʣʦʛʦ, ʯʝʨʥʦʛʦ ʠ ʢʨʘʩʥʦʛʦ, ʟʘʢʣʶʯʘʷ ʚ ʩʝʙʝ 

ʥʘʠʙʦʣʴʰʫʶ ʜʦʣʶ ʢʨʘʩʥʦʛʦ, ʥʝʙʦʣʴʰʫʶ ʯʝʨʥʦʛʦ ʠ ʩʨʝʜʥʶʶ ï ʙʝʣʦʛʦ. ɺʩʣʝʜ-

ʩʪʚʠʝ ʵʪʦʛʦ ʦʥ ʠ ʦʢʘʟʳʚʘʝʪʩʷ ʧʨʠʷʪʥʳʤ ʜʣʷ ʦʱʫʱʝʥʠʷ. ʏʪʦ ʟʜʝʩʴ ʫʯʘʩʪʚʫʝʪ 

ʯʝʨʥʦʝ ʠ ʢʨʘʩʥʦʝ, ʵʪʦ ï ʜʣʷ ʟʨʝʥʠʷ ʦʯʝʚʠʜʥʦ; ʘ ʯʪʦ ʪʫʪ ʠ ʙʝʣʦʝ, ʵʪʦ ʧʦʢʘʟʳʚʘʝʪ 

ʙʣʝʩʢ ʠ ʧʨʦʟʨʘʯʥʦʩʪʴ, ʠʙʦ ʵʪʠ ʧʦʩʣʝʜʥʠʝ ʩʦʟʜʘʶʪʩʷ ʙʝʣʳʤ. 

ʃʘʟʦʨʝʚʳʡ ʩʦʩʪʦʠʪ ʠʟ ʩʠʣʴʥʦ-ʯʝʨʥʦʛʦ ʠ ʞʝʣʪʦ-ʟʝʣʝʥʦʛʦ, ʩʦʜʝʨʞʘ ʙʦʣʴʰʫʶ 

ʜʦʣʶ ʯʝʨʥʦʛʦ. ɿʝʣʝʥʦʝ ï ʠʟ ʧʫʨʧʫʨʥʦʛʦ, ʙʣʠʞʝ ʢ ʦʨʘʥʞʝʚʦʤʫ ʠ ʣʘʟʦʨʝʚʦʛʦ ʠʣʠ 

ʠʟ ʞʝʣʪʦ-ʟʝʣʝʥʦʛʦ ʠ ʧʫʨʧʫʨʦʧʦʜʦʙʥʦʛʦ. ʊʘʢʦʡ ʮʚʝʪ ʙʦʞʝʩʪʚʝʥʥʳʡ, ʠ ʝʤʫ ʧʨʠ-

ʩʫʱ ʙʣʝʩʢ. ʊʝʤʥʦ-ʩʠʥʠʡ  ʠʟ ʣʘʟʦʨʝʚʦʛʦ ʠ ʦʛʥʝʚʠʜʥʦʛʦ, ʠʟ ʦʢʨʫʛʣʳʭ, ʠʤʝʶʱʠʭ 

ʚʠʜ ʠʛʦʣʢʠ ʬʠʛʫʨ, ʯʪʦʙʳ ʯʝʨʥʦʤʫ ʙʳʣʦ ʧʨʠʩʫʱʝ ʩʠʷʥʠʝ. 

ʆʨʝʭʦʚʳʡ ʮʚʝʪ ʩʦʩʪʦʠʪ ʠʟ ʞʝʣʪʦ-ʟʝʣʝʥʦʛʦ ʠ ʨʦʜʘ ʪʝʤʥʦ-ʩʠʥʝʛʦ, ʝʩʣʠ ʢ ʥʝ-

ʤʫ ʧʨʠʤʝʰʠʚʘʝʪʩʷ ʞʝʣʪʦ-ʟʝʣʝʥʳʡ (ʜʦʙʘʚʣʝʥʠʝ ɼʠʣʴʩʘ: "ʠ ʙʝʣʳʡ"), ʧʦʣʫʯʘʝʪʩʷ 
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ʮʚʝʪ, ʧʦʭʦʞʠʡ ʥʘ ʧʣʘʤʷ, ʧʦʪʦʤʫ ʯʪʦ ʠʩʢʣʶʯʘʝʤʘʷ ʪʦ, ʯʪʦ ʥʝ ʙʨʦʩʘʝʪ ʪʝʥʠ, ʠ 

ʪʦ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʢʨʘʰʝʥʥʳʤ ʚ ʯʝʨʥʦʝ. ʇʦʯʪʠ ʪʘʢ ʞʝ ʠ ʢʨʘʩʥʦʝ, ʝʩʣʠ ʝʛʦ ʧʨʠ-

ʤʝʰʘʪʴ ʢ ʙʝʣʦʤʫ, ʧʨʦʠʟʚʦʜʠʪ ʞʝʣʪʦ-ʟʝʣʝʥʦʝ ʩʚʝʪʣʦʝ, ʘ ʥʝ ʯʝʨʥʦʝ. ɺʩʣʝʜʩʪʚʠʝ 

ʵʪʦʛʦ ʠ ʨʘʩʪʝʥʠʷ ʠʤʝʶʪ ʩʥʘʯʘʣʘ ʞʝʣʪʦ-ʟʝʣʝʥʫʶ ʦʢʨʘʩʢʫ ʜʦ ʥʘʛʨʝʚʘʥʠʷ ʠ ʨʘʟ-

ʣʦʞʝʥʠʷ ʥʘ ʯʘʩʪʠ. 

ɺʦʪ ʦ ʢʘʢʦʤ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʮʚʝʪʦʚ ʫʧʦʤʠʥʘʝʪ ɼʝʤʦʢʨʠʪ, ʯʪʦ ʚ ʩʦʦʪʚʝʪʩʪ-

ʚʠʠ ʩ ʪʝʤ ʠʣʠ ʠʥʳʤ ʩʤʝʰʝʥʠʝʤ ʩʫʱʝʩʪʚʫʝʪ ʙʝʩʯʠʩʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʮʚʝʪʦʚ ʠ 

ʚʢʫʩʦʚʳʭ ʢʘʯʝʩʪʚ, ʝʩʣʠ ʦʜʥʦ ʦʪʥʠʤʘʪʴ, ʜʨʫʛʦʝ ʧʨʠʙʘʚʣʷʪʴ ʠ ʦʜʥʦʛʦ ʧʨʠʤʝʰʠ-

ʚʘʪʴ ʙʦʣʴʰʝ, ʘ ʜʨʫʛʦʛʦ ï ʤʝʥʴʰʝ. ʅʠʢʘʢʦʡ ʮʚʝʪ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ, ʥʝ ʙʫʜʝʪ ʧʦ-

ʭʦʞ ʥʠ ʥʘ ʢʘʢʦʡ ʜʨʫʛʦʡ". 

ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʩʣʦʞʥʦʩʪʝʡ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʨʠʩʫʱʝʛʦ ʛʨʝʢʘʤ 

ʩʧʦʩʦʙʘ ʧʝʨʝʜʘʯʠ ʮʚʝʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʩʝ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʵʪʦʤʫ ʜʦʢʘ-

ʟʘʪʝʣʴʩʪʚʘ ʧʨʠʥʘʜʣʝʞʘʪ, ʚ ʦʩʥʦʚʥʦʤ, ʢ ʦʙʣʘʩʪʠ ʣʠʪʝʨʘʪʫʨʳ. ʅʦ ʚʩʝʛʜʘ ʩʫʱʝʩʪ-

ʚʫʝʪ ʦʧʘʩʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʣʠʪʝʨʘʪʫʨʥʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠ-

ʯʘʪʴʩʷ ʦʪ ʦʙʳʜʝʥʥʦʛʦ ʷʟʳʢʘ. ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʠʝ ʩʧʝʮʠ-

ʘʣʴʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʬʠʣʦʩʦʬʩʢʠʭ ʨʘʩʩʫʞʜʝʥʠʡ ʦ ʮʚʝʪʝ ʚ V ʠ 

IV ʚʝʢʘʭ ʜʦ ʥ.ʵ.  

ʉʦʛʣʘʩʥʦ ʠʩʪʦʨʠʯʝʩʢʠʤ ʠʩʪʦʯʥʠʢʘʤ ʕʤʧʝʜʦʢʣ (444 ʛ. ʜʦ ʥ.ʵ.)  ʛʦʚʦʨʠʣ ʦ 

ʯʝʪʳʨʝʭ ʦʩʥʦʚʥʳʭ ʮʚʝʪʘʭ: ʙʝʣʦʤ, ʯʝʨʥʦʤ, ʢʨʘʩʥʦʤ ʠ ʞʝʣʪʦʤ; ʪʝʨʤʠʥʳ, ʠʩ-

ʧʦʣʴʟʫʝʤʳʝ ʚ ʵʪʦʤ ʠʩʪʦʯʥʠʢʝ, ʦʜʥʘʢʦ, ʚʦʟʤʦʞʥʦ, ʥʝ ʪʝ, ʯʪʦ ʫʧʦʪʨʝʙʣʷʣ ʩʘʤ 

ʕʤʧʝʜʦʢʣ: leukos (ʙʝʣʳʡ), melas (ʯʝʨʥʳʡ), eruthros (ʢʨʘʩʥʳʡ) ʠ ochros (ʞʝʣ-

ʪʳʡ). ɼʝʤʦʢʨʠʪ, ʩʦʛʣʘʩʥʦ ʊʝʦʬʨʘʩʪʫ, ʪʘʢʞʝ ʚʳʜʝʣʷʣ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʮʚʝʪʘ: 

ʙʝʣʳʡ (leukon), ʯʝʨʥʳʡ (ʪʝ1ʘn), ʢʨʘʩʥʳʡ (eruthron) ʠ chloron, ʧʦ ʚʩʝʡ ʚʝʨʦʷʪ-

ʥʦʩʪʠ, ʞʝʣʪʦ-ʟʝʣʝʥʳʡ. ɼʨʫʛʠʝ ʮʚʝʪʘ ʦʙʨʘʟʫʶʪʩʷ ʩʤʝʰʝʥʠʝʤ ʫʢʘʟʘʥʥʳʭ: ʟʦʣʦ-

ʪʦʡ ʠ ʙʨʦʥʟʦʚʳʡ ð ʩʤʝʰʝʥʠʝʤ ʙʝʣʦʛʦ, ʢʦʪʦʨʳʡ ʧʨʠʜʘʝʪ ʠʤ ʷʨʢʦʩʪʴ, ʠ ʢʨʘʩ-

ʥʦʛʦ; ʥʝʢʠʡ çʧʨʝʢʨʘʩʥʳʡ ʮʚʝʪè ð ʜʦʙʘʚʣʝʥʠʝʤ chloron; ʧʫʨʧʫʨʥʳʡ 

(porphureon ð ʟʜʝʩʴ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʢʨʘʩʥʦ-ʧʫʨʧʫʨʥʳʡ) ʦʙʨʘʟʫʝʪʩʷ ʠʟ ʙʝʣʦ-

ʛʦ, ʯʝʨʥʦʛʦ ʠ ʢʨʘʩʥʦʛʦ, ʧʨʠʯʝʤ ʙʝʣʳʡ çʧʨʠʜʘʝʪ ʝʤʫ ʩʚʦʶ ʷʨʢʦʩʪʴ ʠ ʙʣʝʩʢè; 

ʚʘʡʜʘ-ʩʠʥʠʡ (ʦʙʦʟʥʘʯʘʝʤʳʡ ʯʝʨʝʟ ʥʘʟʚʘʥʠʝ ʨʘʩʪʝʥʠʷ) ð ʠʟ çʩʦʙʩʪʚʝʥʥʦ ʯʝʨ-
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ʥʦʛʦè ʠ chloron; ʪʨʘʚʷʥʠʩʪʦ-ʟʝʣʝʥʳʡ (prasinon, ʦʪ ʥʘʟʚʘʥʠʷ ʨʘʩʪʝʥʠʷ ʨʛʘʘson) 

ð ʠʟ ʧʫʨʧʫʨʥʦʛʦ ʠ ʚʘʡʜʘ-ʩʠʥʝʛʦ ʠʣʠ ʠʟ chloron ʠ ʦʪʪʝʥʢʘ ʧʫʨʧʫʨʥʦʛʦ; ʠʥʜʠʛʦ 

(kuanoun) ð ʠʟ ʚʘʡʜʘ-ʩʠʥʝʛʦ ʠ çʦʛʥʝʧʦʜʦʙʥʦʛʦè, ʧʨʠ ʵʪʦʤ çʘʪʦʤʳ ʦʢʨʫʞʘʶʪ-

ʩʷ ʠ ʚʳʜʝʣʷʶʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʯʝʨʥʳʡ ʩʦʭʨʘʥʠʣ ʩʚʦʡ ʙʣʝʩʢè; ʠ, ʥʘʢʦʥʝʮ, ʦʨʝʭʦ-

ʚʦ-ʢʦʨʠʯʥʝʚʳʡ ð ʠʟ chloron ʠ ʦʪʪʝʥʢʘ ʪʠʧʘ ʠʥʜʠʛʦ. 

ʀʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʚʦʜʠʤʦʛʦ ʧʨʠʥʮʠʧʘ ʘʪʦʤʠʟʤʘ ʠ ʚʝʱʝʚʠʟʤʘ ʫ ʛʨʝ-

ʢʦʚ ʚʳʪʝʢʘʣ ʨʷʜ ʫʜʠʚʠʪʝʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʧʦʜʭʦʜʝ ʢ ʮʚʝʪʘʤ, ʯʪʦ ʷʨʯʝ ʚʩʝ-

ʛʦ ʧʨʦʷʚʠʣʦʩʴ ʫ ʇʣʘʪʦʥʘ ("ʊʠʤʝʡ") ʠ ʫ ʧʩʝʚʜʦ-ɸʨʠʩʪʦʪʝʣʷ ("ʆ ʮʚʝʪʘʭ"), ʥʦ ʯʪʦ 

ʜʦʩʪʘʪʦʯʥʦ ʟʘʤʝʪʥʦ ʫʞʝ ʫ ɼʝʤʦʢʨʠʪʘ. 

ʘ) ʊʘʢ ʢʘʢ ʢʘʞʜʳʡ ʮʚʝʪ ʤʳʩʣʠʣʩʷ ʚ ʚʠʜʝ ʥʝʢʦʝʛʦ ʮʚʝʪʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʪʝ-

ʣʘ, ʪʦ ʚʩʷ ʪʘ ʠʟʚʝʩʪʥʘʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʨʝʘʣʴʥʦʡ ʦʢʨʘʩʢʠ ʠ ʚʟʘʠʤʦʩʚʷʟʴ ʪʘ-

ʢʦʛʦ ʪʝʣʘ ʩ ʧʨʦʯʠʤʠ ʪʝʣʘʤʠ, ʙʝʟ ʢʦʪʦʨʳʭ ʥʝʤʳʩʣʠʤ ʮʚʝʪ ʚ ʚʝʱʘʭ, ʦʩʪʘʶʪʩʷ ʫ 

ʛʨʝʢʦʚ ʭʘʨʘʢʪʝʨʥʳʤʠ ʠ ʜʣʷ ʩʘʤʠʭ ʮʚʝʪʦʚ. ɺʦʪ ʧʦʯʝʤʫ ʪʘʢ ʪʨʫʜʥʦ ʧʝʨʝʜʘʚʘʪʴ 

ʧʦ-ʨʫʩʩʢʠ ʛʨʝʯʝʩʢʫʶ ʮʚʝʪʦʚʫʶ ʪʝʨʤʠʥʦʣʦʛʠʶ. ʂʘʞʜʳʡ ʛʨʝʯʝʩʢʠʡ ʪʝʨʤʠʥ 

ʦʙʦʟʥʘʯʘʝʪ ʮʝʣʫʶ ʛʨʫʧʧʫ ʮʚʝʪʦʚ, ʟʘ ʥʝʡ ʢ ʪʦʤʫ ʞʝ ʯʘʩʪʦ ʣʝʞʠʪ ʚʧʝʯʘʪʣʝʥʠʝ ʦʪ 

ʢʘʢʦʛʦ-ʣʠʙʦ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʝʜʤʝʪʘ. ɸ ʪʘʢ ʢʘʢ ʯʘʩʪʦ ʤʳ 

ʥʝ ʟʥʘʝʤ, ʢʘʢʠʝ ʠʤʝʥʥʦ ʬʠʟʠʯʝʩʢʠʝ ʪʝʣʘ ʧʨʝʜʦʧʨʝʜʝʣʠʣʠ ʜʘʥʥʦʝ ʧʦʥʠʤʘʥʠʝ 

ʮʚʝʪʘ, ʪʦ, ʝʩʪʝʩʪʚʝʥʥʦ, ʧʨʠʭʦʜʠʪʩʷ ʧʫʪʘʪʴʩʷ ʚ ʧʝʨʝʚʦʜʘʭ ʮʚʝʪʦʚʳʭ ʪʝʨʤʠʥʦʚ ʠ 

ʚ ʨʘʩʢʨʳʪʠʠ ʧʦʜʣʠʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʛʦ ʠʣʠ ʜʨʫʛʦʛʦ ʮʚʝʪʘ. 

ʙ) ʅʘʯʥʝʤ ʩ ʪʝʭ ʮʚʝʪʦʚ, ʢʦʪʦʨʳʝ ɼʝʤʦʢʨʠʪ ʥʘʟʳʚʘʝʪ ʦʩʥʦʚʥʳʤʠ. 

Leucos ʤʳ ʧʝʨʝʚʦʜʠʤ "ʙʝʣʳʡ". ʕʪʦ, ʦʜʥʘʢʦ, ʦʯʝʥʴ ʫʩʣʦʚʥʳʡ ʧʝʨʝʚʦʜ. ʂʘʢ 

ʤʳ ʟʥʘʝʤ ʫʞʝ ʠʟ ɻʦʤʝʨʘ, ʧʦʜ ʵʪʠʤ ʩʣʦʚʦʤ ʛʨʝʢʠ ʯʘʩʪʦ ʧʦʥʠʤʘʣʠ ʚʦʦʙʱʝ ʚʩʝ 

"ʩʚʝʪʣʦʝ", "ʷʩʥʦʝ", "ʧʨʦʟʨʘʯʥʦʝ" ʠ ʜʘʞʝ ʧʨʦʩʪʦ ʥʝʯʪʦ ʩʧʦʢʦʡʥʦʝ, ʟʜʦʨʦʚʦʝ, ʦʪ-

ʯʝʪʣʠʚʦʝ, ʧʨʠʷʪʥʦʝ. ʊʦʯʥʦ ʪʘʢ ʞʝ melas ʩʦʚʩʝʤ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ "ʯʝʨʥʳʡ". ʕʪʦ 

ï ʣʶʙʳʝ ʦʪʪʝʥʢʠ ʪʝʤʥʦʪʳ, ʢʘʢʘʷ ʫʛʦʜʥʦ ʟʘʪʝʤʥʝʥʥʦʩʪʴ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʩʪʘ-

ʥʦʚʠʪʩʷ ʛʦʨʘʟʜʦ ʧʦʥʷʪʥʝʝ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ "ʙʝʣʦʛʦ" ʮʚʝʪʘ, ʢʦʪʦʨʫʶ ʜʘʣ ɼʝ-

ʤʦʢʨʠʪ ʚ ʥʘʯʘʣʝ ʧʨʠʚʝʜʝʥʥʦʛʦ ʪʝʢʩʪʘ. "ɹʝʣʦʝ" ʜʣʷ ʛʨʝʢʘ ʚʩʝʛʜʘ ʩʚʷʟʘʥʦ ʩ 

ʦʱʫʱʝʥʠʝʤ ʷʩʥʦʩʪʠ, ʩʚʝʪʣʦʩʪʠ, ʛʣʘʜʢʦʩʪʠ, ʘ "ʯʝʨʥʦʝ" ï ʩ ʦʱʫʱʝʥʠʝʤ ʟʘʪʝʤ-

ʥʝʥʥʦʩʪʠ, ʥʝʨʦʚʥʦʩʪʠ, ʰʝʨʦʭʦʚʘʪʦʩʪʠ, ʢʦʨʷʚʦʩʪʠ. "ɹʝʣʦʝ" ʠ "ʯʝʨʥʦʝ" ʫ ʛʨʝʢʦʚ 
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ʠ ʫ ɼʝʤʦʢʨʠʪʘ ʥʝ ʠʤʝʶʪ ʟʥʘʯʝʥʠʷ ʩʘʤʠ ʧʦ ʩʝʙʝ. ʕʪʠ "ʮʚʝʪʘ" ʙʝʨʫʪʩʷ ʚʦ ʚʩʝʡ 

ʠʭ ʚʝʱʝʚʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʨʘʟʥʦʦʙʨʘʟʠʠ, ʘ ʢʨʦʤʝ ʪʦʛʦ, ʩ ʦʪʨʘʞʝʥʠʝʤ 

ʚʩʷʢʠʭ ʚʟʘʠʤʦʩʚʷʟʝʡ, ʥʘʣʠʯʥʳʭ ʚ "ʙʝʣʳʭ" ʚʝʱʘʭ. ʆʪʩʶʜʘ ʵʪʦʪ "ʙʣʝʩʢ", ʛʦʚʦ-

ʨʷʱʠʡ ʥʝ ʩʪʦʣʴʢʦ ʦ ʮʚʝʪʝ ʧʨʝʜʤʝʪʘ, ʩʢʦʣʴʢʦ ʦ ʜʝʡʩʪʚʠʠ ʵʪʦʛʦ ʮʚʝʪʘ ʥʘ ʜʨʫʛʠʝ 

ʧʨʝʜʤʝʪʳ (ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʯʝʣʦʚʝʯʝʩʢʠʡ ʛʣʘʟ). ʆʪʩʶʜʘ ʵʪʘ "ʧʨʦʟʨʘʯʥʦʩʪʴ", ʛʦ-

ʚʦʨʷʱʘʷ ʦʧʷʪʴ-ʪʘʢʠ ʥʝ ʩʪʦʣʴʢʦ ʦ ʮʚʝʪʝ ʧʨʝʜʤʝʪʘ, ʩʢʦʣʴʢʦ ʦʙ ʠʟʚʝʩʪʥʦʛʦ ʨʦʜʘ 

ʮʚʝʪʦʚʦʤ ʠʣʠ ʩʚʝʪʦʚʦʤ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʠ ʜʘʥʥʦʛʦ ʧʨʝʜʤʝʪʘ ʩ ʜʨʫʛʠʤʠ. ʊʝʦ-

ʬʨʘʩʪ ʥʘʧʨʘʩʥʦ ʚʦʟʨʘʞʘʝʪ ɼʝʤʦʢʨʠʪʫ, ʯʪʦ ʦʥ ʧʫʪʘʝʪ ʙʝʣʦʝ ʩ ʙʣʝʩʪʷʱʠʤ ʠ ʧʨʦ-

ʟʨʘʯʥʳʤ. ʄʦʞʝʪ ʙʳʪʴ, ʚ ʵʧʦʭʫ ʊʝʦʬʨʘʩʪʘ ʵʪʦ ʨʘʟʣʠʯʠʝ ʩʦʟʥʘʚʘʣʦʩʴ ʙʦʣʝʝ ʯʝʪ-

ʢʦ. ʅʦ ʧʦ ʩʫʱʝʩʪʚʫ ʵʪʦ ʨʘʟʣʠʯʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʘʥʪʠʯʥʦʩʪʠ ʦʯʝʥʴ ʩʣʘʙʦ, ʧʦʯ-

ʪʠ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ, ʥʠ ɼʝʤʦʢʨʠʪʦʤ, ʥʠ ʇʣʘʪʦʥʦʤ, ʥʠ ʩʘʤʠʤ 

ʊʝʦʬʨʘʩʪʦʤ, ʥʠ ʧʩʝʚʜʦ-ɸʨʠʩʪʦʪʝʣʝʤ. "ɹʝʣʦʝ" ʠ ʦʙʷʟʘʪʝʣʴʥʦ ʩ "ʙʣʝʩʢʦʤ" ɼʝ-

ʤʦʢʨʠʪ ʚʠʜʠʪ ʚ "ʟʦʣʦʪʠʩʪʦʤ" ʠ "ʤʝʜʥʦʤ". "ɹʣʝʩʢ" ʜʣʷ ɼʝʤʦʢʨʠʪʘ ʜʘʞʝ ʥʝʯʪʦ 

"ʙʦʞʝʩʪʚʝʥʥʦʝ". ɽʛʦ ʦʥ ʥʘʭʦʜʠʪ ʠ ʚ "ʟʝʣʝʥʦʤ" ʠ ʚ "ʪʝʤʥʦ-ʩʠʥʝʤ", ʠ ʚ "ʧʫʨʧʫ-

ʨʦʚʦʤ", ʠ ʜʘʞʝ ʚ "ʯʝʨʥʦʤ". 

ɿʘʤʝʪʠʤ, ʢʨʦʤʝ ʪʦʛʦ, ʯʪʦ ʧʨʠ ʦʙʩʫʞʜʝʥʠʠ ʩʫʱʝʩʪʚʘ "ʙʝʣʦʛʦ" ʮʚʝʪʘ ɼʝʤʦʢ-

ʨʠʪ ʧʨʠʜʘʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʪʚʝʨʜʦʩʪʠ ʠ ʤʷʛʢʦʩʪʠ "ʙʝʣʳʭ" ʧʨʝʜʤʝʪʦʚ. ɹʝ-

ʣʳʝ ʪʚʝʨʜʳʝ ʧʨʝʜʤʝʪʳ ʠʤʝʶʪ ʫ ʥʝʛʦ ʦʜʥʠ ʘʪʦʤʳ, ʚ ʙʝʣʳʭ ʞʝ ʤʷʛʢʠʭ ï ʜʨʫʛʠʝ 

ʘʪʦʤʳ. ʕʪʦ ʪʦʞʝ ʧʨʝʢʨʘʩʥʳʡ ʦʙʨʘʟʝʮ ʚʝʱʝʚʦʛʦ ʧʦʥʠʤʘʥʠʷ ʩʘʤʦʛʦ ʬʝʥʦʤʝʥʘ 

ʮʚʝʪʘ, ʢʘʢ ʠ ʪʦ, ʯʪʦ ʚ ʦʧʠʩʘʥʠʠ ʩʫʱʝʩʪʚʘ "ʯʝʨʥʦʛʦ" ʮʚʝʪʘ ʦʥ ʧʦʜʯʝʨʢʠʚʘʝʪ 

ʨʦʣʴ ʪʦʣʱʠ ʚʦʟʜʫʭʘ, ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʵʪʦʪ ʮʚʝʪ ʧʨʦʭʦʜʠʪ. ʂʘʟʘʣʦʩʴ ʙʳ, ʦ "ʩʚʝʪ-

ʣʦʪʝ" ʠ "ʯʝʨʥʦʪʝ" ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʛʦʚʦʨʠʪʴ ʢʘʢ ʦ ʪʘʢʦʚʳʭ. ʅʦ ʜʣʷ ɼʝʤʦʢʨʠʪʘ 

ʵʪʦ ʥʝʚʦʟʤʦʞʥʦ. 

ʚ) Chloron, ʢʦʪʦʨʳʡ ʤʳ ʧʝʨʝʚʝʣʠ ʢʘʢ "ʞʝʣʪʦ-ʟʝʣʝʥʳʡ", ʝʩʪʴ, ʚ ʩʫʱʥʦʩʪʠ, 

ʪʘʢʞʝ ʮʝʣʘʷ ʛʨʫʧʧʘ ʮʚʝʪʦʚ. ʇʦʜ ʥʠʤ ʛʨʝʢʠ ʧʦʥʠʤʘʣʠ ʮʚʝʪ ʩʦʟʨʝʚʘʶʱʝʡ ʥʠʚʳ, 

ʢʦʛʜʘ ʦʥʘ ʠʟ ʟʝʣʝʥʦʡ ʩʪʘʥʦʚʠʪʩʷ ʞʝʣʪʦʡ. ʋ ɻʦʤʝʨʘ ʵʪʦʪ ʮʚʝʪ ʧʨʠʧʠʩʳʚʘʝʪʩʷ 

ʤʝʜʫ. ʕʪʦ ʮʚʝʪ ʩʚʝʞʝʡ ʤʦʣʦʜʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʙʣʝʜʥʦʚʘʪʦ-ʟʝʣʝʥʦʚʘʪʳʡ ʮʚʝʪ 

ʣʠʩʪʴʝʚ ʠ ʪʨʘʚʳ, ʝʱʝ ʥʝ ʜʦʰʝʜʰʠʭ ʜʦ ʧʦʣʥʦʡ ʟʨʝʣʦʩʪʠ. ʉʶʜʘ ʞʝ ʦʪʥʦʩʠʪʩʷ ʠ 

ʥʘʩʪʦʷʱʠʡ ʟʝʣʝʥʳʡ ʧʦʪʦʤʫ, ʯʪʦ, ʢʦʛʜʘ ʛʦʚʦʨʠʣʦʩʴ, ʯʪʦ ʵʪʦʛʦ ʮʚʝʪʘ ʛʠʤʘʪʠʡ, ʪʦ 
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ʪʫʪ ʫʞʝ ʝʜʚʘ ʣʠ ʠʤʝʣʩʷ ʚ ʚʠʜʫ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʙʣʝʜʥʦ-ʞʝʣʪʳʡ, ʪʫʪ ʦʥ ï "ʟʝʣʝ-

ʥʳʡ". ɺ ʦʙʣʘʩʪʠ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ ʤʦʞʥʦ, ʚʧʨʦʯʝʤ, ʫʢʘʟʘʪʴ ʮʝʣʳʭ ʪʨʠ ʩʪʝʧʝʥʠ 

ʟʝʣʝʥʦʩʪʠ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʫ ʛʨʝʢʦʚ ʪʝʨʤʠʥʘʤʠ chloros, poiodes (ʠʣʠ poodes) 

ʠ prasinos.  

ɺ ʦʧʠʩʘʥʠʠ "ʞʝʣʪʦ-ʟʝʣʝʥʦʛʦ" ʮʚʝʪʘ ɼʝʤʦʢʨʠʪ ʨʘʩʩʫʞʜʘʝʪ ʦʯʝʥʴ ʦʪʚʣʝʯʝʥ-

ʥʦ: ʦʥ ʚʠʜʠʪ ʚ ʥʝʤ ʩʦʚʤʝʱʝʥʠʝ ʜʚʫʭ ʩʚʦʠʭ ʩʘʤʳʭ ʦʙʱʠʭ ʥʘʪʫʨʬʠʣʦʩʦʬʩʢʠʭ 

ʥʘʯʘʣ, ʧʣʦʪʥʦʛʦ ʠ ʧʫʩʪʦʛʦ, ʯʝʤ ʚʳʟʳʚʘʝʪ ʩʧʨʘʚʝʜʣʠʚʳʝ ʫʧʨʝʢʠ ʊʝʦʬʨʘʩʪʘ: ʚ 

Ä82 ʚʳʰʝʧʨʠʚʝʜʝʥʥʦʛʦ ʪʝʢʩʪʘ ʊʝʦʬʨʘʩʪ ʩʯʠʪʘʝʪ ʥʝʣʝʧʦʩʪʴʶ ʥʝ ʜʘʚʘʪʴ ʦʩʦʙʦʡ 

"ʬʦʨʤʳ" ʟʝʣʝʥʦʤʫ ʮʚʝʪʫ, ʪʘʢ ʢʘʢ ʜʚʘ ʦʩʥʦʚʥʳʭ ʥʘʯʘʣʘ, ʫʢʘʟʳʚʘʝʤʳʝ ʪʫʪ ɼʝ-

ʤʦʢʨʠʪʦʤ, ʦʙʱʠ ʨʝʰʠʪʝʣʴʥʦ ʜʣʷ ʚʩʝʭ ʮʚʝʪʦʚ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ prasinos, ʯʪʦ ʤʳ 

ʧʝʨʝʚʝʣʠ ʚʳʰʝ ʢʘʢ "ʟʝʣʝʥʳʡ", ʪʦ ɼʝʤʦʢʨʠʪ ʚ ʦʪʣʠʯʠʝ ʦʪ "ʞʝʣʪʦ-ʟʝʣʝʥʦʛʦ" 

ʩʯʠʪʘʝʪ ʝʛʦ ʩʣʦʞʥʳʤ ʮʚʝʪʦʤ, ʩʦʩʪʘʚʣʷʷ ʠʟ "ʧʫʨʧʫʨʦʚʦʛʦ" ʠ "ʣʘʟʦʨʝʚʦʛʦ" ʠʣʠ 

ʠʟ "ʞʝʣʪʦ-ʟʝʣʝʥʦʛʦ" ʠ "ʧʫʨʧʫʨʦʚʦʛʦ". ʕʪʦ ʤʘʣʦ ʧʦʥʷʪʥʦʝ ʜʣʷ ʥʘʩ ʩʦʝʜʠʥʝʥʠʝ 

ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʚʨʘʟʫʤʠʪʝʣʴʥʳʤ, ʝʩʣʠ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤ ʧʫʨʧʫʨʥʦʤ ʤʳ ʧʦʜ-

ʯʝʨʢʥʝʤ ʦʨʘʥʞʝʚʦʩʪʴ. 

ʛ) ʅʦ ʚ ʩʤʳʩʣʝ ʫʢʘʟʘʥʥʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʩʚʷʟʘʥʥʦʩʪʠ ʩ ʬʠʟʠʯʝʩʢʠʤ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʝʤ ʪʝʣ, ʧʦʞʘʣʫʡ, ʠʥʪʝʨʝʩʥʝʝ ʚʩʝʛʦ porphyroys, ʪʦ, ʯʪʦ ʤʳ ʧʝ-

ʨʝʚʦʜʠʤ ʢʘʢ "ʧʫʨʧʫʨʥʳʡ". 

ʏʪʦ ʚ ʧʫʨʧʫʨʝ ʝʩʪʴ "ʢʨʘʩʥʦʝ", ʵʪʦ ʷʩʥʦ. ʅʦ ɼʝʤʦʢʨʠʪ ʛʦʚʦʨʠʪ, ʯʪʦ ʚ ʧʫʨʧʫ-

ʨʝ ʝʩʪʴ ʝʱʝ ʠ "ʙʝʣʦʝ" ʠ "ʯʝʨʥʦʝ", ʧʨʠʯʝʤ "ʙʝʣʦʝ" ʜʣʷ ʥʝʛʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪʩʷ 

"ʙʣʝʩʢʦʤ", ʢʦʪʦʨʳʡ ʦʥ ʪʦʞʝ ʥʘʭʦʜʠʪ ʚ ʧʫʨʧʫʨʝ. ʏʪʦ ʪʫʪ ʝʩʪʴ "ʯʝʨʥʦʝ", ʪ.ʝ. 

ʪʝʤʥʦʝ, ʵʪʦ ʤʳ ʥʘʭʦʜʠʤ ʠ ʫ ʜʨʫʛʠʭ ʧʠʩʘʪʝʣʝʡ. ʇʫʨʧʫʨ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʦʜʝʨ-

ʞʠʪ ʚ ʩʝʙʝ ʪʝʥʜʝʥʮʠʶ ʢ ʧʦʪʝʤʥʝʥʠʶ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʙʝʣʦʛʦ, ʠʣʠ "ʙʣʝʩʢʘ", ʪʦ 

ʵʪʠʤ ʩʣʦʚʦʤ ɼʝʤʦʢʨʠʪ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʠ ʭʦʪʝʣ ʦʪʤʝʪʠʪʴ ʥʘʣʠʯʠʝ ʚ ʘʥʪʠʯʥʦʤ 

ʧʫʨʧʫʨʝ ʥʝʢʦʝʛʦ ʜʚʠʞʝʥʠʷ ʠʣʠ ʠʛʨʳ. ɺʳʨʘʞʝʥʦ ʵʪʦ ʢʦʥʝʯʥʦ, ʙʝʩʧʦʤʦʱʥʦ. ʅʦ 

ʩʘʤʘʷ ʪʝʥʜʝʥʮʠʷ ʵʪʘ ʫ ɼʝʤʦʢʨʠʪʘ ʚʧʦʣʥʝ ʦʩʤʳʩʣʝʥʥʘ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʘʥʘʣʠʟ 

ʮʚʝʪʦʚ ʫ ɻʦʤʝʨʘ, ʧʫʨʧʫʨʥʳʡ ʮʚʝʪ ʙʣʠʟʦʢ ʢ ʥʘʰʝʤʫ ʧʝʨʣʘʤʫʪʨʫ. 

ʜ) ɺʘʞʥʦ, ʜʘʣʝʝ, ʧʦʥʠʤʘʪʴ, ʯʪʦ ʪʘʢʦʝ cyanoys, ʠʣʠ cyaneos 

(cyanoeidCs), "ʪʝʤʥʦ-ʩʠʥʠʡ". ʄʳ ʝʜʚʘ ʣʠ ʩʤʦʞʝʤ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʵʪʦʪ ʮʚʝʪ 
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ʚʦ ʚʩʝʤ ʝʛʦ ʘʥʪʠʯʥʦʤ ʩʚʦʝʦʙʨʘʟʠʠ, ʝʩʣʠ ʥʝ ʧʨʠʤʝʤ ʚʦ ʚʥʠʤʘʥʠʝ ʥʘʣʠʯʥʳʭ 

ʟʜʝʩʴ ʪʝʣʝʩʥʳʭ ʠ ʚʝʱʝʩʪʚʝʥʥʳʭ ʠʥʪʫʠʮʠʡ. ʀʤʝʥʥʦ, ʛʨʝʢʠ ʠʩʭʦʜʠʣʠ ʟʜʝʩʴ ʠʟ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʘʩʠʥʝʥʥʦʡ ʩʪʘʣʠ ʠʣʠ ʞʝʣʝʟʘ. ʊʨʫʜʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʵʪʦ ʟʘ ʮʚʝʪ ï 

ʩʚʝʪʣʳʡ, ʪʝʤʥʳʡ, ʛʦʣʫʙʦʡ, ʩʠʥʠʡ ʠʣʠ ʯʝʨʥʳʡ. ɺʩʝ ʵʪʠ ʦʪʪʝʥʢʠ ʟʜʝʩʴ ʥʘʣʠʮʦ. 

"ʊʝʤʥʦ-ʩʠʥʠʝ" ʙʣʷʭʠ ʤʳ ʥʘʭʦʜʠʣʠ ʥʘ ʱʠʪʝ ɸʛʘʤʝʤʥʦʥʘ, "ʪʝʤʥʦ-ʩʠʥʠʡ" ʇʦ-

ʩʝʡʜʦʥ ʫ ɻʦʤʝʨʘ, ʘ ʫ ɽʚʨʠʧʠʜʘ "ʪʝʤʥʦ-ʩʠʥʠʝ" ʢʦʥʠ ʇʦʩʝʡʜʦʥʘ, ʥʘ ʢʦʪʦʨʳʭ ʦʥ 

ʨʘʟʲʝʟʞʘʝʪ ʧʦ ʤʦʨʶ. ʀ ʪʦ, ʯʪʦ ʯʝʨʥʳʝ ʚʦʣʦʩʳ ʶʞʘʥ ʧʨʝʜʩʪʘʚʣʷʣʠʩʴ ɻʦʤʝʨʫ 

"ʪʝʤʥʦ-ʩʠʥʠʤʠ", ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʩʪʨʦʪʝ ʝʛʦ ʟʨʝʥʠʷ. ʂʪʦ ʟʘʥʠʤʘʝʪʩʷ ʞʠ-

ʚʦʧʠʩʴʶ, ʪʦʪ ʟʥʘʝʪ, ʢʘʢ ʪʨʫʜʥʦ ʜʘʪʴ ʯʠʩʪʦ ʯʝʨʥʳʡ ʮʚʝʪ. ʈʠʩʫʷ, ʥʘʧʨʠʤʝʨ, ʯʝʨ-

ʥʳʝ ʚʦʣʦʩʳ ʶʞʘʥ, ʤʳ ʜʦʣʞʥʳ ʢ ʩʘʤʦʡ ʯʝʨʥʦʡ ʢʠʪʘʡʩʢʦʡ ʪʫʰʠ ʧʨʠʙʘʚʣʷʪʴ 

ʥʝʤʥʦʛʦ ʠʤʝʥʥʦ ʪʝʤʥʦ-ʛʦʣʫʙʦʛʦ, ʯʪʦʙʳ ʙʦʣʝʝ ʩʚʝʪʣʳʝ ʤʝʩʪʘ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ 

ʩʦʜʝʨʞʘʪʴ ʙʣʝʩʢ, ʥʝ ʚʳʰʣʠ ʢʦʨʠʯʥʝʚʘʪʳʤʠ ʠ ʯʪʦʙʳ ʚʩʷ ʢʨʘʩʢʘ ʥʝ ʩʪʘʣʘ ʪʝʤʥʦ-

ʢʦʨʠʯʥʝʚʦʡ. 

ʇʦʥʷʪʥʦ ʦʪʩʶʜʘ ʠ ʪʦ, ʧʦʯʝʤʫ ʫ ɻʦʤʝʨʘ ʤʳ ʥʘʭʦʜʠʤ ʠ ʧʨʷʤʦʝ ʦʪʦʞʜʝʩʪʚ-

ʣʝʥʠʝ "ʪʝʤʥʦ-ʩʠʥʝʛʦ" ʩ "ʯʝʨʥʳʤ". ʄʦʞʝʪ ʙʳʪʴ, ʣʫʯʰʝ ʚʩʝʛʦ ʜʘʶʪ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʝ ʦʙ ʵʪʦʤ ʮʚʝʪʝ ʞʫʢʠ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʯʝʨʥʳʤ ʮʚʝʪʦʤ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʦʪʪʝʥʢʦʚ, ʥʦ ʧʦ ʧʨʝʠʤʫʱʝʩʪʚʫ ʛʦʣʫʙʦʚʘʪʳʭ ʠ ʩʠʥʝʚʘʪʳʭ (ʤʦʞʝʪ ʙʳʪʴ, ʠ ʢʨʘʩ-

ʥʦʚʘʪʳʭ). "ʊʝʤʥʦ-ʩʠʥʠʝ" ʦʙʣʘʢʘ, ʤʦʨʩʢʦʡ ʠʣ, ʟʤʝʠ ʥʘ ʱʠʪʝ ɻʝʨʘʢʣʘ, ʤʦʨʝ ʧʨʠ 

ʅʦʪʝ. ʇʦʩʣʝʜʥʠʡ ʪʝʢʩʪ, ʚʧʨʦʯʝʤ, ʩʪʦʠʪ ʧʨʠʚʝʩʪʠ ʧʦʣʥʦʩʪʴʶ: "ʇʦʯʝʤʫ ʧʨʠ ʜʫ-

ʥʦʚʝʥʠʠ ʅʦʪʘ ʤʦʨʝ ʩʪʘʥʦʚʠʪʩʷ ʪʝʤʥʦ-ʩʠʥʠʤ, ʘ ʧʨʠ ɹʦʨʝʝ ï ʤʨʘʯʥʳʤ 

(dzophodes). ʇʦʪʦʤʫ, ʯʪʦ ɹʦʨʝʡ ʚʦʣʥʫʝʪ ʤʦʨʝ ʤʝʥʴʰʝ; ʘ, ʙʫʜʫʯʠ ʚʩʝ ʚ ʙʝʩʧʦ-

ʨʷʜʦʯʥʦʤ ʚʦʣʥʝʥʠʠ, ʦʥʦ ʢʘʞʝʪʩʷ ʯʝʨʥʳʤ". 

ʆ ʪʝʤʥʦ-ʩʠʥʝʤ ʫ ɼʝʤʦʢʨʠʪʘ ʨʘʩʩʢʘʟʳʚʘʶʪʩʷ ʜʠʢʦʚʠʥʥʳʝ ʚʝʱʠ. ʆʥ ʩʦʩʪʦ-

ʠʪ ʫ ʥʝʛʦ ʠʟ ʣʘʟʦʨʝʚʦʛʦ ʠ ʦʛʥʝʚʠʜʥʦʛʦ. ʕʪʦ ʝʱʝ ʧʨʝʜʩʪʘʚʠʤʦ (ʧʨʠʯʝʤ ʩʦʯʝʪʘ-

ʥʠʝ ʣʘʟʦʨʝʚʦʛʦ ʠ ʦʛʥʝʥʥʦʛʦ ʫʢʘʟʳʚʘʝʪ, ʥʘʩʢʦʣʴʢʦ ʤʦʞʥʦ ʪʫʪ ʧʨʝʜʩʪʘʚʠʪʴ, ʥʘ 

ʥʝʢʦʪʦʨʫʶ ʣʠʣʦʚʦʩʪʴ ʫʢʘʟʘʥʥʦʛʦ "ʪʝʤʥʦ-ʩʠʥʝʛʦ"). ʅʦ ʜʘʣʴʰʝ ɼʝʤʦʢʨʠʪ ʤʳʩ-

ʣʠʪ ʩʚʦʡ "ʪʝʤʥʦ-ʩʠʥʠʡ" ʮʚʝʪ ʩʦʩʪʦʷʱʠʤ ʠʟ ʘʪʦʤʦʚ ʢʨʫʛʣʳʭ ʠ "ʧʦʭʦʞʠʭ" ʥʘ 

ʠʛʦʣʢʫ, "ʯʪʦʙʳ ʯʝʨʥʦʤʫ [ʪʫʪ] ʙʳʣʦ ʧʨʠʩʫʱʝ ʩʠʷʥʠʝ". 
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ʕʪʦ ʨʘʩʩʫʞʜʝʥʠʝ ʟʘʩʪʘʚʣʷʝʪ ʧʨʷʤʦ ʨʘʟʚʝʩʪʠ ʨʫʢʘʤʠ. ʏʪʦ ʵʪʦ ʟʥʘʯʠʪ? ʅʝ 

ʤʦʞʝʪ ʞʝ ʪʦʛʦ ʙʳʪʴ, ʯʪʦʙʳ ʵʪʦ ʨʦʚʥʦ ʥʠʯʝʛʦ ʥʝ ʟʥʘʯʠʣʦ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʦʪʢʫʜʘ 

ʪʫʪ "ʯʝʨʥʦʝ"? ʕʪʦ, ʚʝʨʦʷʪʥʦ, ʥʝ "ʯʝʨʥʦʝ", ʘ ʦʧʷʪʴ-ʪʘʢʠ ʥʝʢʦʝ "ʪʝʤʥʦʝ". ɿʘʪʝʤ 

ʵʪʦ "ʯʝʨʥʦʝ", ʠʣʠ "ʪʝʤʥʦʝ", ʧʦʷʚʣʷʝʪʩʷ ʟʜʝʩʴ, ʤʦʞʝʪ ʙʳʪʴ, ʠʟ "ʣʘʟʦʨʝʚʦʛʦ", ʢʦ-

ʪʦʨʦʝ, ʧʦ ɼʝʤʦʢʨʠʪʫ, "ʩʦʩʪʦʠʪ" "ʠʟ ʩʠʣʴʥʦ-ʯʝʨʥʦʛʦ ʠ ʞʝʣʪʦ-ʟʝʣʝʥʦʛʦ". "ʊʝʤ-

ʥʦʝ" ʚ ʜʝʤʦʢʨʠʪʦʚʦʤ "ʪʝʤʥʦ-ʩʠʥʝʤ" ʜʦʣʞʥʦ ʠʟʜʘʚʘʪʴ "ʩʠʷʥʠʝ". ʄʦʞʝʪ ʙʳʪʴ, 

ʪʫʪ ʠʤʝʝʪʩʷ ʚ ʚʠʜʫ "ʯʝʨʥʦʝ", ʠʣʠ "ʪʝʤʥʦʝ", ʩ ʥʝʢʦʪʦʨʳʤ ʦʪʣʠʚʦʤ ʥʘʧʦʜʦʙʠʝ 

ʦʢʨʘʩʢʠ ʥʝʢʦʪʦʨʳʭ ʞʫʢʦʚ. ʊʦʛʜʘ "ʦʛʥʝʚʠʜʥʦʩʪʴ" ʫʢʘʟʳʚʘʝʪ, ʤʦʞʝʪ ʙʳʪʴ, ʧʨʦ-

ʩʪʦ ʥʘ "ʙʣʝʩʢ", "ʩʠʷʥʠʝ". ɺʩʝ ʵʪʦ ʜʦʧʫʩʪʠʤʦ. 

ʅʦ ʟʘʯʝʤ ʧʦʥʘʜʦʙʠʣʠʩʴ ʪʫʪ "ʠʛʦʣʢʠ"? ʆʪʚʝʪʠʪʴ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʟʘʪʨʫʜʥʠ-

ʪʝʣʴʥʦ, ʧʦʪʦʤʫ ʯʪʦ ʤʳ, ʚʝʨʦʷʪʥʦ, ʥʝ ʟʥʘʝʤ ʢʘʢʦʡ-ʪʦ ʩʫʱʝʩʪʚʝʥʥʦʡ ʛʨʝʯʝʩʢʦʡ 

ʠʥʪʫʠʮʠʠ. ʄʦʞʝʪ ʙʳʪʴ, ʟʜʝʩʴ ʧʨʦʩʪʦ ʠʤʝʝʪʩʷ ʚ ʚʠʜʫ ʦʙʱʝʝ ʘʪʦʤʠʩʪʠʯʝʩʢʦʝ 

ʫʯʝʥʠʝ ʦʙ ʦʛʥʝ, ʩʦʩʪʦʷʱʝʤ ʠʟ ʪʦʥʢʠʭ ʘʪʦʤʦʚ. ʅʘʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ, ʥʘʧʨʠʤʝʨ, 

"ʧʠʨʘʤʠʜʘʣʴʥʦʩʪʴ" ʦʛʥʷ ɼʝʤʦʢʨʠʪ ʦʙʲʷʩʥʷʝʪ ʪʝʤ, ʯʪʦ ʢʨʘʷ ʧʣʘʤʝʥʠ ʦʭʣʘʞʜʘ-

ʶʪʩʷ, ʩʘʤʦ ʦʥʦ ʩʞʠʤʘʝʪʩʷ ʠ ʢʦʥʝʮ ʝʛʦ ʟʘʦʩʪʨʷʝʪʩʷ. ɼʘʣʝʝ, ʦʛʦʥʴ ʠ ʚʦʦʙʱʝ ʩʦ-

ʩʪʦʠʪ, ʧʦ ɼʝʤʦʢʨʠʪʫ, "ʠʟ ʪʦʥʢʠʭ ʯʘʩʪʝʡ", "ʠʟ ʙʦʣʝʝ ʦʩʪʨʳʭ, ʙʦʣʝʝ ʪʦʥʢʠʭ ʠ ʟʘ-

ʥʠʤʘʶʱʠʭ ʙʦʣʝʝ ʩʭʦʜʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʝʨʚʦʪʝʣʝʮ", ʯʝʤ ʠ ʦʙʲʷʩʥʷʝʪʩʷ 

"ʙʣʝʩʢ" ʠ "ʩʚʝʪʣʦʩʪʴ". ɽʩʣʠ ʪʘʢ, ʪʦ ʚʦʧʨʦʩ ʦʙ ʠʛʦʣʴʯʘʪʦʩʪʠ ʪʝʤʥʦ-ʩʠʥʝʛʦ ʨʘʟ-

ʨʝʰʘʣʩʷ ʙʳ ʧʨʦʩʪʦ. ʅʦ ʪʘʢ ʣʠ ʵʪʦ, ʨʝʰʠʪʴ ʪʨʫʜʥʦ. ɺʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʷʩʥʦ, ʯʪʦ 

ʪʫʪ ʢʘʢʘʷ-ʪʦ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʘʷ ʦʩʷʟʘʝʤʦ-ʪʝʣʝʩʥʘʷ ʘʥʘʣʦʛʠʷ. 

ʝ) ʅʘʢʦʥʝʮ, ʪʦʣʴʢʦ ʧʨʠ ʧʦʤʦʱʠ ʯʠʩʪʦ ʪʝʣʝʩʥʦʛʦ ʘʥʘʣʦʛʠʟʠʨʦʚʘʥʠʷ ʤʦʞʥʦ 

ʙʳʣʦ ʙʳ ʧʦʥʷʪʴ ʪʦ, ʯʪʦ ɼʝʤʦʢʨʠʪ ʥʘʟʳʚʘʝʪ "ʦʨʝʭʦʚʳʤ" ʮʚʝʪʦʤ. ɽʩʣʠ ʵʪʦʪ 

"ʦʨʝʭʦʚʳʡ ʮʚʝʪ" ʩʦʩʪʦʠʪ ʠʟ "ʞʝʣʪʦ-ʟʝʣʝʥʦʛʦ" ʠ ʯʝʛʦ-ʪʦ ʚʨʦʜʝ "ʪʝʤʥʦ-ʩʠʥʝʛʦ", 

ʪʦ ʟʜʝʩʴ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʠʤʝʝʪʩʷ ʚ ʚʠʜʫ ʦʨʝʭ ʝʱʝ ʥʘ ʚʝʪʢʝ, ʪ.ʝ. ʢʦʨʠʯʥʝʚʘʪʦ-

ʟʝʣʝʥʦʚʘʪʦʛʦ ʮʚʝʪʘ. ʉ ʧʨʠʙʘʚʣʝʥʠʝʤ ʢ ʥʝʤʫ "ʞʝʣʪʦ-ʟʝʣʝʥʦʛʦ" ʠ "ʙʝʣʦʛʦ" ɼʝ-

ʤʦʢʨʠʪ ʧʦʣʫʯʘʝʪ ʮʚʝʪ ʧʣʘʤʝʥʠ, ʪ.ʝ., ʤʳ ʙʳ ʩʢʘʟʘʣʠ, ʞʝʣʪʦʚʘʪʦ-ʙʣʝʩʪʷʱʠʡ. ʊʝ-

ʣʝʩʥʳʝ ʘʥʘʣʦʛʠʠ ʪʫʪ ï ʦʩʥʦʚʘ ʚʩʝʛʦ. 

ʞ) ʀʟ ʪʦʛʦ ʞʝ ʩʘʤʦʛʦ ʪʝʣʝʩʥʦʛʦ, ʚʝʱʝʚʦʛʦ ʠ ʦʩʷʟʘʪʝʣʴʥʦʛʦ ʘʙʩʦʣʶʪʠʟʤʘ 

ʚʳʪʝʢʘʝʪ ʫ ɼʝʤʦʢʨʠʪʘ (ʠ ʚʦʦʙʱʝ ʚ ʘʥʪʠʯʥʦʤ ʮʚʝʪʦʚʝʜʝʥʠʠ) ʝʱʝ ʦʜʥʘ ʬʫʥʜʘ-
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ʤʝʥʪʘʣʴʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ, ʙʝʟ ʫʯʝʪʘ ʢʦʪʦʨʦʡ ʥʝʚʦʟʤʦʞʥʦ ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʵʪʦʤ 

ʭʘʦʩʝ ʠ ʧʨʦʠʟʚʦʣʝ ʩʣʫʯʘʡʥʳʭ ʘʥʘʣʦʛʠʡ. 

ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʤʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʝʪʢʦ ʨʘʟʣʠʯʘʝʤ ʚ ʮʚʝʪʝ ʝʛʦ ʩʫʱʝʩʪ-

ʚʝʥʥʦʝ ʢʘʯʝʩʪʚʦ ʠ ʝʛʦ ʚʥʝʰʥʶʶ ʦʩʚʝʱʝʥʥʦʩʪʴ. ʆ ʮʚʝʪʝ ʚ ʝʛʦ ʩʫʱʝʩʪʚʝʥʥʦʤ 

ʢʘʯʝʩʪʚʝ ʪʦʞʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʥʘʩʢʦʣʴʢʦ ʦʥ ʩʚʝʪʣʝʝ ʠʣʠ ʪʝʤʥʝʝ. ʉʠʥʠʡ ʩʚʝʪʣʝʝ 

ʬʠʦʣʝʪʦʚʦʛʦ, ʛʦʣʫʙʦʡ ʩʚʝʪʣʝʝ ʩʠʥʝʛʦ, ʟʝʣʝʥʳʡ ʩʚʝʪʣʝʝ ʛʦʣʫʙʦʛʦ, ʞʝʣʪʳʡ ʩʚʝʪ-

ʣʝʝ ʟʝʣʝʥʦʛʦ. ʇʦ ʩʚʝʪʣʦʪʝ ʮʚʝʪʘ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʨʘʩʧʨʝʜʝʣʠʪʴ ʪʘʢ: ʞʝʣʪʳʡ, ʪʝ-

ʧʣʳʡ ʟʝʣʝʥʳʡ, ʟʝʣʝʥʳʡ, ʦʨʘʥʞʝʚʳʡ, ʭʦʣʦʜʥʳʡ ʟʝʣʝʥʳʡ, ʛʦʣʫʙʦʡ, ʢʨʘʩʥʳʡ, 

ʩʠʥʠʡ, ʬʠʦʣʝʪʦʚʳʡ. ʅʦ ʵʪʦ ʥʝ ʪʦʪ "ʩʚʝʪ", ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʦʩʚʝʱʘʪʴ ʫʞʝ ʛʦʪʦ-

ʚʳʡ ʮʚʝʪ, ʮʚʝʪ ʢʘʢ ʙʳ ʠʟʚʥʝ. ʄʦʞʥʦ ʚʟʷʪʴ ʣʶʙʦʡ ʮʚʝʪ ʠ ʧʫʪʝʤ ʪʘʢʦʛʦ ʚʥʝʰʥʝ-

ʛʦ ʧʨʠʤʝʰʠʚʘʥʠʷ ʩʚʝʪʣʦʪʳ ʠʣʠ ʪʝʤʥʦʪʳ ʧʨʝʚʨʘʪʠʪʴ ʝʛʦ ʚ ʩʘʤʳʡ ʥʘʩʪʦʷʱʠʡ 

ʙʝʣʳʡ ʠʣʠ ʩʘʤʳʡ ʥʘʩʪʦʷʱʠʡ ʯʝʨʥʳʡ ʮʚʝʪ. ʇʝʨʚʘʷ, ʪʘʢ ʩʢʘʟʘʪʴ, ʚʥʫʪʨʝʥʥʷʷ 

ʩʚʝʪʣʦʪʘ ʢʦʥʩʪʨʫʠʨʫʝʪ ʩʘʤʳʡ ʮʚʝʪ. ʄʦʞʥʦ ʚʟʷʪʴ ʯʠʩʪʳʡ, ʘʭʨʦʤʘʪʠʯʝʩʢʠʡ ʩʚʝ-

ʪʦʚʦʡ ʣʫʯ, ʧʨʦʧʫʩʪʠʪʴ ʝʛʦ ʯʝʨʝʟ ʪʫ ʠʣʠ ʠʥʫʶ ʪʝʤʥʫʶ, ʥʦ ʧʨʦʟʨʘʯʥʫʶ ʩʨʝʜʫ, ʠ 

ʤʳ ʧʦʣʫʯʠʤ ʚʩʝ ʭʨʦʤʘʪʠʯʝʩʢʠʝ ʮʚʝʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʚ 

ʢʦʪʦʨʦʤ ʤʳ ʙʫʜʝʤ ʥʘʙʣʶʜʘʪʴ ʧʨʦʭʦʞʜʝʥʠʝ ʵʪʦʛʦ ʣʫʯʘ. ʊʘʢ, ʥʘʙʣʶʜʘʷ ʝʛʦ 

ʩʦ ʩʪʦʨʦʥʳ ʜʘʥʥʦʡ ʩʨʝʜʳ, ʢʦʛʜʘ ʦʥ ʢʘʢ ʙʳ ʠʜʝʪ ʥʘ ʥʘʩ, ʤʳ ʧʦʣʫʯʘʝʤ ʢʨʘʩʥʳʡ 

ʮʚʝʪ; ʥʘʙʣʶʜʘʷ ʝʛʦ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦ ʜʘʥʥʦʡ ʩʨʝʜʝ, ʤʳ 

ʚʠʜʠʤ ʝʛʦ ʛʦʣʫʙʳʤ; ʨʘʚʥʦʚʝʩʠʝ ʦʙʦʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʟʜʘʝʪ ʟʝʣʝʥʳʡ ʮʚʝʪ ʠ ʪ.ʜ. 

ɺʩʝ ʵʪʦ ï ʩʫʜʴʙʘ ʩʚʝʪʘ ʚʥʫʪʨʠ ʩʘʤʦʛʦ ʮʚʝʪʘ. ʀ ʩʦʚʩʝʤ ʜʨʫʛʦʝ ï ʚʥʝʰʥʷʷ ʦʩʚʝ-

ʱʝʥʥʦʩʪʴ ʮʚʝʪʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʮʚʝʪ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʥ ʠ ʩʫʱʝʩʪʚʫ-

ʝʪ ʢʘʢ ʪʘʢʦʚʦʡ. ɺʦʪ ʵʪʠʭ ʜʚʫʭ ʤʝʪʦʜʦʚ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʮʚʝʪʘ ʘʥʪʠʯʥʦʩʪʴ ʠ ʥʝ 

ʨʘʟʣʠʯʘʝʪ. ʀ ʵʪʦ ʦʯʝʥʴ ʧʦʥʷʪʥʦ. ɺʝʜʴ ʪʘʢʦʝ ʨʘʟʣʠʯʝʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦʝ ʚʩʤʘʪʨʠʚʘʥʠʝ ʚ ʮʚʝʪʘ ʢʘʢ ʚ ʪʘʢʦʚʳʝ, ʥʝʟʘʚʠʩʠʤʦ ʥʠ ʦʪ ʢʘʢʠʭ ʚʝ-

ʱʝʩʪʚʝʥʥʳʭ ʘʥʘʣʦʛʠʡ. ʅʦ ʘʥʪʠʯʥʳʡ ʯʝʣʦʚʝʢ, ʠ ʚ ʯʘʩʪʥʦʩʪʠ ɼʝʤʦʢʨʠʪ, ʥʝ 

ʩʪʦʣʴʢʦ ʚʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʮʚʝʪʘ, ʩʢʦʣʴʢʦ ʦʩʷʟʘʝʪ ʠʭ ʨʫʢʘʤʠ. ɸ ʜʣʷ ʦʩʷʟʘʥʠʷ ʩʦ-

ʚʝʨʰʝʥʥʦ ʙʝʟʨʘʟʣʠʯʥʦ, ʚʥʫʪʨʝʥʥʷʷ ʠʣʠ ʚʥʝʰʥʷʷ ʩʪʨʫʢʪʫʨʘ ʮʚʝʪʘ ʠʤʝʝʪʩʷ ʚ 

ʚʠʜʫ. ɼʣʷ ʦʩʷʟʘʥʠʷ ʚʦʦʙʱʝ ʥʝʪ ʥʠʯʝʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʠʣʠ, ʚʝʨʥʝʝ, ʥʝʪ ʩʘʤʦʡ ʘʥ-

ʪʠʪʝʟʳ ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʚʥʝʰʥʝʛʦ. ʇʦʵʪʦʤʫ, ʢʦʛʜʘ ʘʥʪʠʯʥʳʝ ʮʚʝʪʦʚʝʜʳ (ʇʣʘʪʦʥ, 
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ʧʩʝʚʜʦ-ɸʨʠʩʪʦʪʝʣʴ) ʛʦʚʦʨʷʪ, ʯʪʦ ʪʘʢʦʡ-ʪʦ ʮʚʝʪ "ʩʦʩʪʦʠʪ" ʠʟ ʪʘʢʠʭ-ʪʦ, ï ʦʥʠ ʥʝ 

ʨʘʟʣʠʯʘʶʪ, ʠʜʝʪ ʣʠ ʨʝʯʴ ʦ ʚʥʫʪʨʝʥʥʝʤ (ʠ ʩʫʱʝʩʪʚʝʥʥʦʤ) "ʩʦʩʪʘʚʣʝʥʠʠ" ʠʣʠ ʦ 

ʚʥʝʰʥʝʤ (ʦ ʚʥʝʰʥʝʡ ʦʩʚʝʱʝʥʥʦʩʪʠ). 

ʟ) ʊʘʢ, ʥʘʧʨʠʤʝʨ, "ʟʦʣʦʪʠʩʪʳʡ" ʮʚʝʪ ɼʝʤʦʢʨʠʪ "ʩʦʩʪʘʚʣʷʝʪ" ʠʟ ʙʝʣʦʛʦ ʠ 

ʢʨʘʩʥʦʛʦ. ʗʩʥʦ, ʯʪʦ "ʙʝʣʦʝ" ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʝʩʪʴ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʚʥʝʰʥʠʡ 

ʧʨʠʜʘʪʦʢ, ʘ ʥʝ ʚʥʫʪʨʝʥʥʠʡ ʧʨʠʥʮʠʧ ʟʦʣʦʪʠʩʪʦʩʪʠ. ʉʘʤ ɼʝʤʦʢʨʠʪ ʧʦʜʯʝʨʢʠʚʘ-

ʝʪ ʟʜʝʩʴ, ʯʪʦ "ʙʝʣʦʝ" ʥʫʞʥʦ ʝʤʫ ʪʫʪ ʜʣʷ "ʙʣʝʩʢʘ". ɿʥʘʯʠʪ, ʩʫʱʝʩʪʚʝʥʥʘ ʜʣʷ ʟʦ-

ʣʦʪʠʩʪʦʛʦ ʮʚʝʪʘ ʠʤʝʥʥʦ ʢʨʘʩʥʦʪʘ, ʠ ʙʦʣʴʰʝ ʥʠʯʝʛʦ. "ɹʝʣʦʝ" ʞʝ ʟʜʝʩʴ ʚʥʝʰʥʝ 

ʦʩʚʝʱʘʝʪ ʠ ʩʦʟʜʘʝʪ ʙʣʝʩʢ ʫʞʝ ʛʦʪʦʚʦʛʦ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ. ʅʘʦʙʦʨʦʪ, ʢʦʛʜʘ ʛʦʚʦ-

ʨʠʪʩʷ, ʯʪʦ "ʣʘʟʦʨʝʚʳʡ" ʮʚʝʪ "ʩʦʩʪʦʠʪ" ʠʟ ʩʠʣʴʥʦ-ʯʝʨʥʦʛʦ ʠ ʞʝʣʪʦ-ʟʝʣʝʥʦʛʦ, ʪʦ 

ʫʯʘʩʪʠʝ ʪʝʤʥʦʪʳ ʟʜʝʩʴ ʝʜʚʘ ʣʠ ʯʠʩʪʦ ʚʥʝʰʥʝ. ʂʘʢ ʙʳ ʤʳ ʥʠ ʟʘʪʝʤʥʷʣʠ ʦʩʚʝ-

ʱʝʥʠʝ ʞʝʣʪʦ-ʟʝʣʝʥʦʛʦ ʧʷʪʥʘ, ʦʥʦ ʥʠʢʦʛʜʘ ʥʝ ʩʪʘʥʝʪ ʣʘʟʦʨʝʚʳʤ. ɼʨʫʛʦʝ ʜʝʣʦ, 

ʝʩʣʠ ʤʳ ʙʫʜʝʤ ʫʙʘʚʣʷʪʴ ʚʥʫʪʨʝʥʥʶʶ ʩʚʝʪʣʦʪʫ ʞʝʣʪʦ-ʟʝʣʝʥʦʛʦ. ʋʙʘʚʣʝʥʠʝ 

ʩʚʝʪʣʦʪʳ ʚ ʵʪʦʤ ʩʤʳʩʣʝ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʠʚʝʜʝʪ ʢ ʫʥʠʯʪʦʞʝʥʠʶ ʞʝʣʪʠʟʥʳ, ʠ 

ʚʝʩʴ ʮʚʝʪ ʩʪʘʥʝʪ ʦʪ ʵʪʦʛʦ ʛʦʨʘʟʜʦ ʟʝʣʝʥʝʝ. ɸ ʟʘʪʝʤ ʤʳ ʤʦʞʝʤ ʪʘʢ ʠʣʠ ʠʥʘʯʝ 

ʧʦʩʪʫʧʘʪʴ ʠ ʩ ʟʝʣʝʥʳʤ, ʚʚʦʜʷ ʚ ʥʝʛʦ ʪʦ ʠʣʠ ʠʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩʚʝʪʦʚʦʛʦ ʣʫʯʘ ʠ 

ʪʫ ʠʣʠ ʠʥʫʶ ʝʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ. ʇʦʣʫʯʝʥʠʝ ʵʪʠʤ ʧʫʪʝʤ ʣʘʟʦʨʝʚʦʛʦ ʠʟ ʟʝʣʝʥʦ-

ʛʦ, ʚʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʤʳʩʣʠʤʦ, ʩʪʦʠʪ ʪʦʣʴʢʦ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʨʘʚʥʦʚʝʩʠʷ ʩʚʝʪʘ ʠ 

ʪʴʤʳ ʚ ʟʝʣʝʥʦʤ ʠ ʥʘʯʘʪʴ ʬʠʢʩʠʨʦʚʘʪʴ ʩʚʝʪʦʚʦʡ ʣʫʯ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʝʛʦ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ ʧʦ ʪʝʤʥʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ. ʄʳ ʪʫʪ ʧʦʣʫʯʠʤ ʙʝʩʢʦʥʝʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʛʦʣʫʙʳʭ ʠ ʩʠʥʠʭ ʪʦʥʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ (ʤʦʞʝʪ ʙʳʪʴ, ʩ ʠʟʚʝʩʪʥʳʤʠ ʧʨʠʤʝʩʷʤʠ) 

ʥʘʡʜʝʤ ʠ ʣʘʟʦʨʝʚʦʝ. ʅʦ ʷʩʥʦ, ʯʪʦ ʬʫʥʢʮʠʠ ʩʚʝʪʦʚʦʛʦ ʣʫʯʘ ʟʜʝʩʴ ʯʠʩʪʦ ʚʥʫʪ-

ʨʝʥʥʠʝ. ʊʫʪ ʦʯʝʥʴ ʩʣʦʞʥʘʷ ʚʥʫʪʨʝʥʥʷʷ ʜʠʘʣʝʢʪʠʯʝʩʢʘʷ ʠʛʨʘ ʩʚʝʪʘ ʠ ʪʝʤʥʦʪʳ, 

ʢʦʛʜʘ ʜʘʥʥʳʡ ʮʚʝʪ ʚʧʝʨʚʳʝ ʪʦʣʴʢʦ ʝʱʝ ʚʦʟʥʠʢʘʝʪ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʟʘʚʝʨʰʠʪʴ ʵʪʦʪ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʬʠʣʦʩʦʬʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʡ ʦ ʮʚʝʪʝ, ʤʳ ʚ ʟʘʢʣʶʯʝʥʠʝ ʦʙʨʘʪʠʤʩʷ ʢ ɸʨʠʩʪʦʪʝʣʶ [1]. ʆʥ ʦʪʚʝʨʛʘʝʪ ʪʝʦ-

ʨʠʶ ʟʨʝʥʠʷ ʇʣʘʪʦʥʘ, ʘ ʪʘʢʞʝ ʠ ɼʝʤʦʢʨʠʪʘ. ʇʝʨʚʦʩʪʝʧʝʥʥʳʤ ʫʩʣʦʚʠʝʤ ʚʠʜʝ-

ʥʠʷ, ʧʦ ʝʛʦ ʤʥʝʥʠʶ, ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʧʨʦʟʨʘʯʥʦʡ ʩʨʝʜʳ, ʧʦʜ 

ʢʦʪʦʨʦʡ ʦʥ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʥʘʧʨʠʤʝʨ, ʚʦʟʜʫʭ ʧʨʠ ʩʚʝʪʝ ʜʥʷ. ʎʚʝʪ ʧʨʠʚʦʜʠʪ ʵʪʫ 
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ʩʨʝʜʫ ʚ ʜʚʠʞʝʥʠʝ, ʠ ʵʪʦ ʜʚʠʞʝʥʠʝ ʤʛʥʦʚʝʥʥʦ ʜʦʩʪʠʛʘʝʪ ʛʣʘʟ. ɸʨʠʩʪʦʪʝʣʴ ʛʦ-

ʚʦʨʠʪ, ʯʪʦ ʩʚʝʪ ð ʵʪʦ çʮʚʝʪ ʧʨʦʟʨʘʯʥʦʩʪʠè [2], ʪʦ ʝʩʪʴ ʧʨʦʟʨʘʯʥʦʡ ʩʨʝʜʳ; ʧʦ-

ʜʦʙʥʳʤ ʞʝ ʦʙʨʘʟʦʤ ʮʚʝʪʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʝʜʤʝʪʦʚ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʥʘ-

ʣʠʯʠʷ ʚ ʠʭ ʪʝʣʘʭ çʧʨʦʟʨʘʯʥʦʛʦè. çʆʪʩʶʜʘ, ð ʛʦʚʦʨʠʪ ɸʨʠʩʪʦʪʝʣʴ, ð ʷʩʥʦ, 

ʯʪʦ ʚ ʪʦʤ (ʚʦʟʜʫʭʝ, ʚʦʜʝ ʠ ʧʨʝʜʤʝʪʘʭ), ʯʪʦ ʦʙʣʘʜʘʝʪ ʮʚʝʪʦʤ, ʵʪʦ ʩʭʦʜʥʦ. ʇʦ-

ʵʪʦʤʫ ʠʤʝʥʥʦ ʧʨʦʟʨʘʯʥʦʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʦʡ ʩʪʝʧʝʥʠ, ʚ ʢʘʢʦʡ ʦʥʦ ʩʦʜʝʨʞʠʪ-

ʩʷ ʚ ʧʨʝʜʤʝʪʘʭ (ʘ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʦʥʦ ʩʦʜʝʨʞʠʪʩʷ ʚʦ ʚʩʝʤ), ʷʚʣʷʝʪʩʷ 

ʧʨʠʯʠʥʦʡ ʪʦʛʦ, ʯʪʦ ʦʥʠ ʠʤʝʶʪ ʮʚʝʪ. ʅʦ ʪʘʢ ʢʘʢ ʮʚʝʪ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʫ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʧʨʝʜʤʝʪʘ, ʪʦ ʦʥ ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʴʩʷ ʠ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʟʨʘʯʥʦʛʦ, ʩʦ-

ʜʝʨʞʘʱʝʛʦʩʷ ʚ ʧʨʝʜʤʝʪʝ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʤʳ ʤʦʞʝʤ ʦʧʨʝʜʝʣʠʪʴ ʮʚʝʪ ʢʘʢ 

ʧʨʝʜʝʣ ʧʨʦʟʨʘʯʥʦʛʦ ʚ ʦʧʨʝʜʝʣʝʥʥʦ ʦʛʨʘʥʠʯʝʥʥʦʤ ʪʝʣʝ... ʊʦ, ʯʪʦ, ʧʨʠʩʫʪʩʪʚʫʷ ʚ 

ʚʦʟʜʫʭʝ, ʚʳʟʳʚʘʝʪ ʩʚʝʪ, ʤʦʞʝʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʠ ʚ ʧʨʦʟʨʘʯʥʦʤ, ʢʦʪʦʨʦʝ ʥʘʧʦʣ-

ʥʷʝʪ ʦʛʨʘʥʠʯʝʥʥʳʝ ʪʝʣʘ; ʠʣʠ ʦʧʷʪʴ ʞʝ, ʦʥʦ ʤʦʞʝʪ ʠ ʥʝ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ, ʠ ʪʦʛʜʘ 

ʙʫʜʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʦʪʩʫʪʩʪʚʠʝ ʩʚʝʪʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʚʦʟʜʫʭʘ, ʦʜ-

ʥʠʤ ʩʦʩʪʦʷʥʠʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʩʚʝʪ, ʘ ʜʨʫʛʠʤ ð ʪʝʤʥʦʪʘ, ʪʘʢʠʤ ʞʝ ʦʙʨʘ-

ʟʦʤ ʯʝʨʥʦʝ ʠ ʙʝʣʦʝ ʟʘʨʦʞʜʘʶʪʩʷ ʚ ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʨʝʜʤʝʪʘʭè[3]. ɼʨʫʛʠʝ ʮʚʝ-

ʪʘ, ʢʘʢ ʫʪʚʝʨʞʜʘʝʪʩʷ ʟʜʝʩʴ, ʦʙʨʘʟʫʶʪʩʷ ʩʤʝʰʠʚʘʥʠʝʤ ʵʪʠʭ ʜʚʫʭ. ɿʜʝʩʴ ʞʝ ʜʘ-

ʝʪʩʷ ʧʝʨʝʯʝʥʴ, ʩʦʜʝʨʞʘʱʠʡ ʩʝʤʴ ʚʠʜʦʚ ʮʚʝʪʦʚ [4]: ʙʝʣʳʡ, ʯʝʨʥʳʡ, xantron (ʟʦ-

ʣʦʪʠʩʪʦ-ʞʝʣʪʳʡ), ʤʘʣʠʥʦʚʳʡ, ʧʫʨʧʫʨʥʳʡ (ʪʦ ʝʩʪʴ çʤʦʨʩʢʦʡ ʧʫʨʧʫʨè), ʪʨʘʚʷ-

ʥʠʩʪʦ-ʟʝʣʝʥʳʡ ʠ kuanoun (çʠʥʜʠʛʦè ʠ çʛʣʫʙʦʢʦ-ʩʠʥʠʡè, ʩʦʛʣʘʩʥʦ ɻʣʵʜʩʪʦʥʘʫ). 

ʉʝʨʳʡ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʥʘʯʠʥʘʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʦʪʪʝʥʦʢ 

ʯʝʨʥʦʛʦ. ʆʩʪʘʣʴʥʳʝ ʮʚʝʪʘ (ʘ ɸʨʠʩʪʦʪʝʣʴ ʛʦʚʦʨʠʪ, ʯʪʦ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʦʛʨʘʥʠ-

ʯʝʥʦ) ʦʙʨʘʟʫʶʪʩʷ ʩʤʝʰʝʥʠʝʤ ʧʝʨʝʯʠʩʣʝʥʥʳʭ. ʕʪʠ ʩʝʤʴ ʧʨʠʥʠʤʘʶʪʩʷ ʢʘʢ 

ʝʜʠʥʩʪʚʝʥʥʳʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʮʚʝʪʘ. ɿʜʝʩʴ, ʚʝʨʦʷʪʥʦ, ʚʧʝʨʚʳʝ 

ʤʳ ʚʩʪʨʝʯʘʝʤ ʧʝʨʝʯʝʥʴ ʮʚʝʪʦʚ, ʢʦʪʦʨʳʡ ʚ ʥʝʢʦʪʦʨʦʡ ʤʝʨʝ ʥʘʧʦʤʠʥʘʝʪ ʥʘʰ 

ʩʦʙʩʪʚʝʥʥʳʡ. ʅʦ ʚʳʙʦʨ ʠʭ ʥʘʟʚʘʥʠʡ ʢʘʞʝʪʩʷ ʩʪʨʘʥʥʳʤ: ʧʦʯʝʤʫ, ʥʘʧʨʠʤʝʨ, 

ʜʣʷ ʞʝʣʪʦʛʦ ð çʟʦʣʦʪʠʩʪʦ-ʞʝʣʪʳʡè, ʘ ʜʣʷ ʢʨʘʩʥʦʛʦ ð çʤʘʣʠʥʦʚʳʡè?  

ʇʝʨʚʦʩʪʝʧʝʥʥʦʩʪʴ ʙʝʣʦʛʦ ʠ ʯʝʨʥʦʛʦ ʠ ʷʚʥʘʷ ʩʚʷʟʴ ʵʪʠʭ ʜʚʫʭ ʩʦ ʩʚʝʪʦʤ ʠ 

ʪʝʤʥʦʪʦʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʙʣʠʟʢʦʝ ʩʭʦʜʩʪʚʦ ʤʝʞʜʫ ʨʘʩʩʫʞʜʝʥʠʷʤʠ ɸʨʠʩʪʦʪʝʣʷ ʠ 
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ʇʣʘʪʦʥʘ. ʅʦ ʵʪʦ ʩʭʦʜʩʪʚʦ, ʦʙʤʘʥʯʠʚʦ. ɺʝʩʴ ʜʠʘʧʘʟʦʥ ʮʚʝʪʦʚ ʦʙʲʷʩʥʷʝʪʩʷ ʣʠʰʴ 

ʜʚʫʤʷ ʬʘʢʪʦʨʘʤʠ: ʧʨʦʟʨʘʯʥʦʩʪʴʶ ʠʣʠ ʥʝʧʨʦʟʨʘʯʥʦʩʪʴʶ ʧʨʝʜʤʝʪʘ ʠ çʪʝʤ, ʯʪʦ 

ʚʳʟʳʚʘʝʪ ʚ ʚʦʟʜʫʭʝ ʩʚʝʪè, ʯʪʦ ʘʢʪʠʚʠʨʫʝʪ ʧʨʦʟʨʘʯʥʦʩʪʴ ʧʨʝʜʤʝʪʘ. ʕʪʦʪ ʪʘʠʥ-

ʩʪʚʝʥʥʳʡ ʬʘʢʪʦʨ, ʚʝʨʦʷʪʥʦ, ʷʚʣʷʝʪʩʷ çʮʚʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʥʘ-

ʟʚʘʪʴ ʠʩʪʦʯʥʠʢʦʤ ʩʚʝʪʘ, ʢʦʪʦʨʳʡ ʢʦʩʚʝʥʥʦ ʩʪʘʥʦʚʠʪʩʷ ʮʚʝʪʦʤ ʩʨʝʜʳ, ʧʝʨʝ-

ʜʘʶʱʝʡ ʝʛʦ ʚ ʧʩʝʚʜʦʘʨʠʩʪʦʪʝʣʴʩʢʦʤ ʪʨʘʢʪʘʪʝ ʦ ʮʚʝʪʘʭ (çDe coloribusè) ʷʩʥʦ 

ʛʦʚʦʨʠʪʩʷ, ʯʪʦ ʩʚʝʪ ð ʵʪʦ ʮʚʝʪ ʦʛʥʷ). ʉʣʦʞʥʦʩʪʴ ʨʘʩʩʫʞʜʝʥʠʡ ɸʨʠʩʪʦʪʝʣʷ ʷʚ-

ʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʝʛʦ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ 

ʩʚʝʪʘ: ʜʣʷ ʥʝʛʦ ʦʥ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʠ ʪʝʣʝʩʥʦʩʪʠ, ʥʠ ʜʚʠʞʝʥʠʷ. ʊʝʨʤʠʥ 

çʩʚʝʪè ʧʨʠʤʝʥʷʝʪʩʷ ʢ ʘʢʪʠʚʠʨʦʚʘʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʩʨʝʜʳ, ʩʦʩʪʦʷʥʠʶ, ʚ ʢʦʪʦ-

ʨʦʤ ʦʥʘ çʜʝʡʩʪʚʠʪʝʣʴʥʦè, ʘ ʥʝ çʧʦʪʝʥʮʠʘʣʴʥʦè ʷʚʣʷʝʪʩʷ ʧʨʦʟʨʘʯʥʦʡ. ʉʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦʣʥʮʘ ʠʣʠ ʦʛʥʷ (ʠʣʠ ʠʭ çʮʚʝʪʘè ð ʩʚʝʪʘ) ʠ ʧʨʦʟʨʘʯ-

ʥʦʩʪʠ ʚ ʧʨʝʜʤʝʪʘʭ ʦʙʨʘʟʫʝʪ ʮʚʝʪ. ʇʨʠʩʫʪʩʪʚʠʝ ʩʚʝʪʘ ʚ ʧʨʦʟʨʘʯʥʦʤ ʧʨʝʜʤʝʪʝ 

ʦʙʨʘʟʫʝʪ ʙʝʣʳʡ; ʝʛʦ ʦʪʩʫʪʩʪʚʠʝ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʚ ʩʣʫʯʘʝ ʥʝʧʨʦʟʨʘʯʥʦʩʪʠ 

ʪʝʣʘ, ʦʙʨʘʟʫʝʪ ʯʝʨʥʳʡ; ʨʘʟʣʠʯʥʳʝ ʩʪʝʧʝʥʠ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠʣʠ ʥʝʧʨʦʟʨʘʯʥʦʩʪʠ 

ʦʙʨʘʟʫʶʪ ʦʩʪʘʣʴʥʳʝ ʮʚʝʪʘ (ʢʘʢ ʠʤʝʥʥʦ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ɸʨʠʩʪʦʪʝʣʴ ʥʝ ʧʠʰʝʪ). 

ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʦʙʲʷʩʥʷʶʪʩʷ ʠ ʮʚʝʪʦʚʳʝ ʷʚʣʝʥʠʷ ʚ ʘʪʤʦʩʬʝʨʝ: ʥʘʧʨʠʤʝʨ, 

ʪʨʠ ʮʚʝʪʘ, ʢʦʪʦʨʳʝ ʦʥ ʧʨʠʧʠʩʳʚʘʝʪ ʨʘʜʫʛʝ, ð ʤʘʣʠʥʦʚʳʡ, ʪʨʘʚʷʥʠʩʪʦ-

ʟʝʣʝʥʳʡ ʠ ʧʫʨʧʫʨʥʳʡ ð ʦʙʲʷʩʥʷʶʪʩʷ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʦʩʣʘʙʣʝʥʠʝ ʩʚʝʪʘ. 

ʊʘʢ ʢʘʢ ʩʚʦʝ ʤʥʝʥʠʝ ʦ ʮʚʝʪʝ ʦʥ ʩʪʨʦʠʪ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʧʨʠʯʠʥ ʩʚʝʪʘ ʠ 

ʪʝʤʥʦʪʳ, ʪʦ ʤʦʞʥʦ ʜʦʧʫʩʪʠʪʴ, ʯʪʦ ʝʛʦ ʨʘʩʩʫʞʜʝʥʠʷ ʩʪʨʦʷʪʩʷ ʥʘ ʥʘʙʣʶʜʝʥʠʷʭ 

ʠ ʨʘʟʤʳʰʣʝʥʠʷʭ ʦ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʷʭ, ʘ ʥʝ ʥʘʦʙʦʨʦʪ. ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʧʨʠʯʠʥʳ, ʧʦ ʢʦʪʦʨʳʤ ɸʨʠʩʪʦʪʝʣʴ ʚʳʙʨʘʣ ʢʘʢ ʦʩʥʦʚʥʳʝ ʮʚʝʪʘ ʯʝʨʥʳʡ ʠ 

ʙʝʣʳʡ, ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʪʘʢʦʚʳʭ ʇʣʘʪʦʥʘ. ʆʩʥʦʚʥʳʤʠ ʮʚʝʪʘʤʠ ʜʣʷ ʇʣʘʪʦʥʘ ʙʳ-

ʣʠ ʪʝ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʝʛʦ ʦʙʱʝʡ ʪʝʦʨʠʠ ʟʨʝʥʠʷ; ʥʦ ʵʪʘ ʪʝʦʨʠʷ ʯʘʩ-

ʪʠʯʥʦ ʙʳʣʘ ʦʩʥʦʚʘʥʘ ʥʘ ʦʙʱʝʧʨʠʥʷʪʳʭ ʫ ʛʨʝʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʠʜʠʤʦʛʦ ʤʠʨʘ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ çʨʘʟʣʠʯʠʷ ʚ ʪʦʥʘʣʴʥʦʩʪʠ ʠ ʷʨʢʦʩʪʠè ʠʛʨʘʣʠ 

ʥʘʤʥʦʛʦ ʙʦʣʴʰʫʶ ʨʦʣʴ, ʯʝʤ ʨʘʟʣʠʯʠʷ ʦʪʪʝʥʢʦʚ. ɺʦ ʚʟʛʣʷʜʘʭ ɸʨʠʩʪʦʪʝʣʷ ʥʝ 
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ʚʠʜʥʦ ʪʘʢʦʡ ʣʦʛʠʯʝʩʢʦʡ ʩʚʷʟʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʧʦʣʦʞʝʥʠʷʤʠ. ɽʛʦ ʪʦʯʢʘ ʟʨʝ-

ʥʠʷ ʦʪʣʠʯʘʝʪʩʷ ʧʦʧʳʪʢʦʡ ʜʘʪʴ ʥʝʟʘʚʠʩʠʤʳʡ ʘʥʘʣʠʟ ʥʘʙʣʶʜʘʝʤʦʛʦ ʷʚʣʝʥʠʷ. 

ʅʦ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʵʪʠʤʠ ʜʚʫʤʷ ʤʥʝʥʠʷʤʠ ʠʜʝʪ ʝʱʝ ʛʣʫʙʞʝ. ʇʦʥʷʪʠʝ ʷʨʢʦ-

ʩʪʠ ʠ ʪʝʤʥʦʪʳ, ʩʪʦʣʴ ʚʘʞʥʳʝ ʜʣʷ çʧʨʠʤʠʪʠʚʥʦʡè ʛʨʝʯʝʩʢʦʡ ʧʦʟʠʮʠʠ ʠ ʥʘ-

ʩʪʦʣʴʢʦ ʷʚʥʳʝ ʫ ʇʣʘʪʦʥʘ, ʫ ɸʨʠʩʪʦʪʝʣʷ ʦʪʩʫʪʩʪʚʫʶʪ. ʋʧʦʜʦʙʣʝʥʠʝ ʗʥʫʩʫ 

ʩʫʱʥʦʩʪʠ ʧʝʨʝʜʘʶʱʠʭ ʮʚʝʪ ʪʝʨʤʠʥʦʚ, ʟʘʤʝʪʥʦʝ ʫ ɻʦʤʝʨʘ, ɼʝʤʦʢʨʠʪʘ ʠ ʇʣʘ-

ʪʦʥʘ, ʫ ʥʝʛʦ ʧʦʯʪʠ ʥʝ ʚʩʪʨʝʯʘʝʪʩʷ. ɺʩʝ ʪʝʨʤʠʥʳ, ʚʢʣʶʯʘʷ ʦʙʦʟʥʘʯʘʶʱʠʝ ʯʝʨ-

ʥʦʝ ʠ ʙʝʣʦʝ, ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʦʪʥʦʩʷʱʠʤʠʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʮʚʝʪʫ. 

ɸʨʠʩʪʦʪʝʣʴ ʩʯʠʪʘʝʪ ʩʚʦʡ ʨʷʜ ʠʟ ʩʝʤʠ ʮʚʝʪʦʚ ʨʷʜʦʤ ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ, ʜʘʥ-

ʥʳʭ ʧʨʠʨʦʜʦʡ. ʆʥ ʧʦʣʘʛʘʝʪ, ʯʪʦ ʧʷʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʮʚʝʪʦʚ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴ-

ʪʘʪʦʤ ʩʤʝʰʝʥʠʷ ʯʝʨʥʦʛʦ ʠ ʙʝʣʦʛʦ çʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʩʦʦʪʥʦ-

ʰʝʥʠʷʭè, ʧʦʜʦʙʥʦ ʦʩʥʦʚʥʳʤ ʤʫʟʳʢʘʣʴʥʳʤ ʠʥʪʝʨʚʘʣʘʤ. ʂ ʪʦʤʫ ʞʝ, ʪʨʠ ʠʟ ʥʠʭ 

(ʮʚʝʪʘ ʨʘʜʫʛʠ) ʧʦʚʪʦʨʷʶʪʩʷ ʩ ʪʘʢʠʤ ʧʦʩʪʦʷʥʩʪʚʦʤ, ʢʦʪʦʨʦʝ ʥʝʣʴʟʷ ʚʩʪʨʝʪʠʪʴ, 

ʥʘʧʨʠʤʝʨ, ʚ ʤʝʥʷʶʱʠʭʩʷ ʦʪʪʝʥʢʘʭ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ; ʚ ʜʨʫʛʦʤ ʤʝʩʪʝ ʦʥ 

ʜʦʙʘʚʣʷʝʪ, ʯʪʦ ʵʪʠʭ ʪʨʠ ʮʚʝʪʘ ʷʚʣʷʶʪʩʷ ʧʦʯʪʠ ʝʜʠʥʩʪʚʝʥʥʳʤʠ, ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ 

ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʥʘ ʧʘʣʠʪʨʝ ʭʫʜʦʞʥʠʢʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʥʦʚʘ ʥʘʤʝʢʘʷ, ʯʪʦ ʦʥʠ 

ʪʝʤ ʠʣʠ ʠʥʳʤ ʦʙʨʘʟʦʤ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʠ ʧʝʨʚʠʯʥʳʤʠ. ɽʩʣʠ, ʢʘʢ ʷ ʫʪʚʝʨ-

ʞʜʘʣ, ʪʝʦʨʠʷ ɸʨʠʩʪʦʪʝʣʷ ʦʩʥʦʚʘʥʘ ʥʘ ʥʘʙʣʶʜʝʥʠʷʭ ʟʘ ʘʪʤʦʩʬʝʨʥʳʤʠ ʷʚʣʝ-

ʥʠʷʤʠ, ʪʦ, ʚʦʟʤʦʞʥʦ, ʤʳ ʜʦʣʞʥʳ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩʭʦʜʥʳʝ ʤʦʪʠʚʳ ʧʦʩʣʫ-

ʞʠʣʠ ʠ ʜʣʷ ʚʳʙʦʨʘ ʜʚʫʭ ʜʨʫʛʠʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʮʚʝʪʦʚ ð çʟʦʣʦʪʠʩʪʦ-

ʞʝʣʪʦʛʦè ʠ çʛʣʫʙʦʢʦʛʦ ʩʠʥʝʛʦè: ʚ ʪʨʘʢʪʘʪʝ ʦ ʮʚʝʪʘʭ ʛʦʚʦʨʠʪʩʷ, ʯʪʦ ʟʦʣʦʪʠʩʪʦ-

ʞʝʣʪʳʡ ð ʵʪʦ ʮʚʝʪ ʩʦʣʥʮʘ, ʦʥ ʪʘʢʞʝ çʯʘʩʪʦè ʷʚʣʷʝʪʩʷ ʮʚʝʪʦʤ ʨʘʜʫʛʠ, ʦʙʨʘ-

ʟʫʶʱʠʤʩʷ ʧʦ ʢʦʥʪʨʘʩʪʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʣʦʞʝʥʠʷ ʤʘʣʠʥʦʚʦʛʦ ʠ ʪʨʘʚʷʥʠʩʪʦ-

ʟʝʣʝʥʦʛʦ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʛʣʫʙʦʢʦ-ʩʠʥʠʡ, ʥʘʧʨʠʤʝʨ, ʷʚʣʷʝʪʩʷ ʮʚʝʪʦʤ ʤʦʨʩʢʠʭ 

ʛʣʫʙʠʥ. (ɼʦʚʦʣʴʥʦ ʠʥʪʝʨʝʩʥʦ, ʯʪʦ ʪʝʨʤʠʥ çʛʣʫʙʦʢʦ-ʩʠʥʠʡè ʠʣʠ, ʩʢʦʨʝʝ, ʨʦʜ-

ʩʪʚʝʥʥʳʡ ʩ ʥʠʤ ʩ ʙʫʢʚʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ çʧʦʜʦʙʥʳʡ kuanosè ʚ ʪʨʘʢʪʘʪʝ ʦ ʮʚʝ-

ʪʘʭ ʫʧʦʪʨʝʙʣʷʝʪʩʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʝʙʫ; çʚʦʟʜʫʭ, ʥʘʭʦʜʷʱʠʡʩʷ ʨʷʜʦʤ, ʢʘʞʝʪ-

ʩʷ ʣʠʰʝʥʥʳʤ ʮʚʝʪʘ, ʧʦʪʦʤʫ ʯʪʦ ʦʥ ʥʘʩʪʦʣʴʢʦ ʨʘʟʨʝʞʝʥ, ʯʪʦ ʫʩʪʫʧʘʝʪ ʠ ʧʨʦ-

ʧʫʩʢʘʝʪ ʙʦʣʝʝ ʧʣʦʪʥʳʝ ʣʫʯʠ ʩʚʝʪʘ, ʢʦʪʦʨʳʡ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʚʝʪʠʪʩʷ ʩʢʚʦʟʴ 
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ʥʝʛʦ; ʥʦ ʢʦʛʜʘ ʦʥ ʚʠʜʝʥ ʚʦ ʚʩʝʡ ʩʚʦʝʡ ʤʘʩʩʝ, ʪʦ ʚʳʛʣʷʜʠʪ ʧʨʘʢʪʠʯʝʩʢʠ ʪʝʤʥʦ-

ʩʠʥʠʤ (ʠʣʠ ʛʣʫʙʦʢʦ-ʩʠʥʠʤ; ʙʫʢʚʘʣʴʥʦ çʚʳʛʣʷʜʠʪ ʢʘʢ ʠʤʝʶʱʠʡ ʮʚʝʪ kuanosè). 

çʕʪʦ ʩʥʦʚʘ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʝʛʦ ʨʘʟʨʝʞʝʥʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʪʘʤ, ʛʜʝ ʩʣʘʙʝʝʪ 

ʩʚʝʪ, ʚʦʟʜʫʭ ʫʩʪʫʧʘʝʪ ʪʝʤʥʦʪʝè. ʉʘʤ ʪʝʨʤʠʥ kuanous ʫ ɸʨʠʩʪʦʪʝʣʷ ʦʙʳʯʥʦ ʦʟ-

ʥʘʯʘʝʪ ʩʠʥʠʡ, ʛʨʘʥʠʯʘʱʠʡ ʩ ʯʝʨʥʳʤ, ʥʦ ʬʨʘʛʤʝʥʪ ʠʟ ʪʨʘʢʪʘʪʘ ʦ ʮʚʝʪʘʭ ʧʦʟʚʦ-

ʣʷʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʚ ʧʝʨʝʯʥʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʚ ʪʨʘʢʪʘʪʝ ʦ ʯʫʚʩʪʚʘʭ (çDe 

sensuè), ʦʥ ʦʟʥʘʯʘʝʪ ʥʝ ʧʨʦʩʪʦ ʪʝʤʥʦ-ʩʠʥʠʡ, ʘ ʝʱʝ ʠ ʥʝʙʝʩʥʦ-ʛʦʣʫʙʦʡ. ʀʪʘʢ, 

ʦʩʥʦʚʫ ʧʝʨʝʯʥʷ ɸʨʠʩʪʦʪʝʣʷ ʩʦʩʪʘʚʣʷʶʪ ʢʦʥʢʨʝʪʥʳʝ ʮʚʝʪʘ, ʥʘʙʣʶʜʘʝʤʳʝ ʚ 

ʧʨʠʨʦʜʝ, ʘ ʥʝ ʢʘʢʘʷ-ʪʦ ʩʠʩʪʝʤʘ ʘʙʩʪʨʘʢʪʥʳʭ ʪʝʨʤʠʥʦʚ. ɺʧʨʦʯʝʤ ʤʳ, ʢʦʥʝʯʥʦ 

ʞʝ, ʦʞʠʜʘʣʠ ʥʘʡʪʠ ʪʘʢʫʶ ʩʠʩʪʝʤʫ ʠʤʝʥʥʦ ʚ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʨʘʩʩʫʞʜʝʥʠʡ ʦ ʚʠ-

ʜʘʭ ʮʚʝʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʚʠʜʝʪʝʣʴʩʪʚʘ ɸʨʠʩʪʦʪʝʣʷ ʫʢʘʟʳʚʘʶʪ ʥʘ ʜʚʝ ʚʝʱʠ: ʙʦʣʴ-

ʰʠʡ ʠʥʪʝʨʝʩ ʚ ʦʪʥʦʰʝʥʠʠ ʮʚʝʪʘ ʢʘʢ ʪʘʢʦʚʦʛʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ çʤʦʜʘʣʴʥʦʩʪʷʤʠ 

ʠ ʬʦʨʤʘʤʠ ʩʚʝʪʘè ɻʦʤʝʨʘ, ʠ ʧʨʦʜʦʣʞʘʶʱʘʷʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʧʠʩʘʥʠʷ ʮʚʝʪʘ ʦʪ 

ʦʙʨʘʱʝʥʠʷ ʢ ʢʘʢʠʤ-ʪʦ ʢʦʥʢʨʝʪʥʳʤ ʠʤʝʶʱʠʤ ʮʚʝʪ ʧʨʝʜʤʝʪʘʤ. ɺ ʪʦ ʞʝ ʩʘʤʦʝ 

ʚʨʝʤʷ ʟʜʝʩʴ ʩʥʦʚʘ ʤʦʞʥʦ ʚʠʜʝʪʴ ʥʝʢʦʪʦʨʳʝ ʧʨʠʟʥʘʢʠ ʧʨʦʛʨʝʩʩʘ ʧʦ ʥʘʧʨʘʚʣʝ-

ʥʠʶ ʢ ʘʙʩʪʨʘʢʪʥʦʩʪʠ ʩʣʦʚʘʨʷ ʪʝʨʤʠʥʦʚ ʜʣʷ ʧʝʨʝʜʘʯʠ ʮʚʝʪʘ: ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ 

ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤ ʦʙʦʟʥʘʯʝʥʠʷʤ ʙʝʣʦʛʦ, ʯʝʨʥʦʛʦ ʠ ʢʨʘʩʥʦʛʦ ʟʜʝʩʴ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʧʦʷʚʣʷʝʪʩʷ ʠ ʦʙʱʝʝ ʩʣʦʚʦ ʜʣʷ ʚʳʨʘʞʝʥʠʷ ʞʝʣʪʦʛʦ (ochros ʇʣʘʪʦʥʘ, 

ʫʧʦʪʨʝʙʣʷʝʤʦʝ ɸʨʠʩʪʦʪʝʣʝʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʞʝʣʪʢʫ ʷʡʮʘ); ʠ, ʢʘʢ ʷ ʫʞʝ ʛʦʚʦ-

ʨʠʣ, kuanous ɸʨʠʩʪʦʪʝʣʷ ʤʦʞʝʪ ʙʳʪʴ ʧʦʧʳʪʢʦʡ ʚʳʨʘʞʝʥʠʷ ʢʘʪʝʛʦʨʠʠ ʩʠʥʝʛʦ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʩʰʠʨʝʥʠʝ ʟʥʘʯʝʥʠʷ ʦʩʣʘʙʠʣʦ ʙʳ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʩʚʷʟʴ ʩ 

kuanos. ʊʘʢʞʝ ʷʚʣʷʝʪʩʷ ʩʧʦʨʥʳʤ, ʯʪʦ ʩʣʦʚʦ prasinos, çʪʨʘʚʷʥʠʩʪʦ-ʟʝʣʝʥʳʡè, 

ʫʧʦʪʨʝʙʣʷʝʤʦʝ ɼʝʤʦʢʨʠʪʦʤ, ʇʣʘʪʦʥʦʤ, ʘ ʪʘʢʞʝ ɸʨʠʩʪʦʪʝʣʝʤ, ʤʦʞʝʪ ʫʞʝ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʦʙʱʝʝ ʦʙʦʟʥʘʯʝʥʠʝ ʜʣʷ ʚʳʨʘʞʝʥʠʷ ʟʝʣʝʥʦʛʦ, ʢʘʢ ʵʪʦ, ʙʝʟ ʩʦ-

ʤʥʝʥʠʷ, ʚʠʜʥʦ ʚ ʙʦʣʝʝ ʧʦʟʜʥʝʡ ɻʨʝʮʠʠ. ʅʦ ʜʘʞʝ ʝʩʣʠ ʵʪʦ ʪʘʢ, ʪʦ ʚʩʝ ʝʱʝ ʦʩʪʘ-

ʝʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʩʧʦʨʥʳʤ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢ ʰʠʨʦʢʦ ʵʪʠ ʪʝʨʤʠʥʳ 

ʤʦʛʣʠ ʫʧʦʪʨʝʙʣʷʪʴʩʷ ʪʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʚ ʦʙʳʜʝʥʥʦʤ ʷʟʳʢʝ. 
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ʅʝ ʨʘʟʣʠʯʝʥʠʝ ʚʥʫʪʨʝʥʥʝ ʢʦʥʩʪʠʪʫʪʠʚʥʦʡ ʠ ʚʥʝʰʥʝ ʘʪʪʨʠʙʫʪʠʚʥʦʡ ʩʪʦʨʦ-

ʥʳ ʚ ʮʚʝʪʘʭ ï ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʘʥʪʠʯʥʦʛʦ ʮʚʝʪʦʚʝʜʝʥʠʷ, ʚʳʪʝ-

ʢʘʶʱʘʷ ʠʟ ʧʨʠʥʮʠʧʠʘʣʴʥʦʛʦ ʝʛʦ ʩʫʱʝʩʪʚʘ. 

ɼʘʥʥʘʷ ʢʥʠʛʘ ʥʝ ʩʪʘʚʠʪ ʮʝʣʴʶ ʦʧʠʩʘʥʠʝ ʚʟʛʣʷʜʦʚ ʘʥʪʠʯʥʳʭ ʤʳʩʣʠʪʝʣʝʡ ʥʘ 

ʧʨʠʨʦʜʫ ʮʚʝʪʘ. ɿʜʝʩʴ ʧʦʢʘʟʘʥʦ ʥʘʩʢʦʣʴʢʦ ʵʪʠ ʚʟʛʣʷʜʳ ʧʨʠʤʠʪʠʚʥʳ ʠ ʥʘʠʚʥʳ. 

ʇʦʵʪʦʤʫ ʧʝʨʝʡʜʝʤ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʚʟʛʣʷʜʘʤ ʥʘ ʮʚʝʪ, ʥʘʯʠʥʘʷ ʩ ʦʧʳʪʦʤ ʀʩʘʘʢʘ 

ʅʴʶʪʦʥʘ. 

1.2. ˞ ̏̃̑̆̍̆̎̎̏̆ ̐̑̆̅̒̓́̃̌̆̎̉̆ ̏ ̗̃̆̓̆ 

ɺ 1666 ʛʦʜʫ ʅʴʶʪʦʥ (1642 ï 1727 ʛ.ʛ.) ʧʨʦʠʟʚʝʣ ʚ ʂʝʤʙʨʠʜʞʝ ʦʧʳʪ ʨʘʟʣʦ-

ʞʝʥʠʷ ʙʝʣʦʛʦ ʮʚʝʪʘ ʧʨʠʟʤʦʡ ï ʦʧʳʪ, ʢʦʪʦʨʳʡ ʧʦʟʥʘʢʦʤʠʣ ʥʘʩ ʩ ʠʩʪʠʥʥʦʡ ʧʨʠ-

ʨʦʜʦʡ ʮʚʝʪʘ [6].. ʏʝʨʝʟ ʤʘʣʝʥʴʢʦʝ ʢʨʫʛʣʦʝ ʦʪʚʝʨʩʪʠʝ ʚ ʩʪʘʚʥʝ ʦʢʥʘ ʚ ʟʘʪʝʤʥʝʥ-

ʥʫʶ ʢʦʤʥʘʪʫ ʧʨʦʥʠʢʘʣ ʣʫʯ ʩʚʝʪʘ, ʘ ʝʛʦ ʧʫʪʠ ʅʴʶʪʦʥ ʩʪʘʚʠʣ ʩʪʝʢʣʷʥʥʫʶ ʪʨʝʭ-

ʛʨʘʥʥʫʶ ʧʨʠʟʤʫ ʠ ʧʫʯʦʢ ʩʚʝʪʘ ʧʨʝʣʦʤʣʷʣʩʷ ʚ ʧʨʠʟʤʝ. ʅʘ ʵʢʨʘʥʝ, ʩʪʦʷʚʰʝʤ ʟʘ 

ʧʨʠʟʤʦʡ, ʧʦʷʚʣʷʣʘʩʴ ʨʘʟʥʦʮʚʝʪʥʘʷ ʧʦʣʦʩʘ, ʢʦʪʦʨʫʶ ʅʴʶʪʦʥ ʥʘʟʚʘʣ çʩʧʝʢ-

ʪʨʦʤè (ʦʪ ʛʨʝʯʝʩʢʦʛʦ çʩʧʝʢʪʨʫʤè - ʩʤʦʪʨʶ). 

ʅʘ ʨʠʩ. 1.1. ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʦʧʳʪʘ ʅʴʶʪʦʥʘ.  
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ʂʦʥʝʯʥʦ, ʨʘʟʜʝʣʝʥʠʝ ʩʧʝʢʪʨʘ ʠʤʝʥʥʦ ʥʘ ʩʝʤʴ ʮʚʝʪʦʚʳʭ ʟʦʥ ʯʠʩʪʦ ʫʩʣʦʚʥʦ. 

ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʛʣʘʟ ʨʘʟʣʠʯʘʝʪ ʚ ʩʧʝʢʪʨʝ ʛʨʦʤʘʜʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʤʝʞʫ-

ʪʦʯʥʳʭ ʦʪʪʝʥʢʦʚ, ʧʦʩʢʦʣʴʢʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʮʚʝʪʦʚ ʩʧʝʢʪʨʘ ʥʝʧʨʝʨʳʚʥʘ, 

ʠ ʢʘʞʜʳʡ ʮʚʝʪ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʝʜʥʠʡ ʧʣʘʚʥʦ ʠ ʧʦʩʪʝʧʝʥʥʦ.  

 ʆʧʠʩʘʥʥʦʝ ʥʘʙʣʶʜʝʥʠʝ ʅʴʶʪʦʥʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʣʫʯʠ ʨʘʟʥʦʛʦ ʮʚʝʪʘ ʧʦ-

ʨʘʟʥʦʤʫ ʧʨʝʣʦʤʣʷʶʪʩʷ ʧʨʠʟʤʦʡ. ʕʪʦ ʚʘʞʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʅʴʶʪʦʥ ʧʨʦʚʝʨʠʣ 

ʤʥʦʛʠʤʠ ʦʧʳʪʘʤʠ. ɺʘʞʥʝʡʰʠʡ ʠʟ ʥʠʭ ʩʦʩʪʦʷʣ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝ-

ʣʦʤʣʝʥʠʷ ʣʫʯʝʡ ʨʘʟʣʠʯʥʦʛʦ ʮʚʝʪʘ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʩʧʝʢʪʨʘ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʚ 

ʵʢʨʘʥʝ, ʥʘ ʢʦʪʦʨʦʤ ʧʦʣʫʯʘʝʪʩʷ ʩʧʝʢʪʨ, ʧʨʦʨʝʟʘʣʦʩʴ ʦʪʚʝʨʩʪʠʝ, ʧʝʨʝʤʝʱʘʷ ʵʢ-

ʨʘʥ. ʄʦʞʥʦ ʙʳʣʦ ʚʳʧʫʩʪʠʪʴ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʝ ʫʟʢʠʡ ʧʫʯʦʢ ʣʫʯʝʡ ʪʦʛʦ ʠʣʠ ʠʥʦ-

ʛʦ ʮʚʝʪʘ. ʆʧʳʪʳ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʪʘʢʦʡ ʚʳʜʝʣʝʥʥʳʡ ʧʫʯʦʢ, ʧʨʝʣʦʤʣʷʷʩʴ ʚʦ 

ʚʪʦʨʦʡ ʧʨʠʟʤʝ, ʫʞʝ ʥʝ ʨʘʩʪʷʛʠʚʘʝʪʩʷ ʚ ʧʦʣʦʩʢʫ. ʊʘʢʦʤʫ ʧʫʯʢʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʦʪ ʮʚʝʪʘ 

ʚʳʜʝʣʝʥʥʦʛʦ ʧʫʯʢʘ. ɿʘʚʠʩʠʤʦʩʪʴ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ ʦʪ ʮʚʝʪʘ ʧʦʣʫʯʠʣʘ 

ʥʘʟʚʘʥʠʝ çʜʠʩʧʝʨʩʠʷ ʮʚʝʪʘè (ʦʪ ʣʘʪ. dispergo ï ʨʘʟʙʨʘʩʳʚʘʶ). 

 ʅʴʶʪʦʥ ʫʩʪʘʥʦʚʠʣ ʪʘʢʞʝ, ʯʪʦ ʤʦʞʥʦ ʥʘʦʙʦʨʦʪ, ʩʤʝʰʘʚ ʩʝʤʴ ʮʚʝʪʦʚ ʩʧʝʢ-

ʪʨʘ, ʚʥʦʚʴ ʧʦʣʫʯʠʪʴ ʙʝʣʳʡ ʮʚʝʪ. ɼʣʷ ʵʪʦʛʦ ʦʥ ʧʦʤʝʩʪʠʣ ʥʘ ʧʫʪʠ ʨʘʟʣʦʞʝʥʥʦʛʦ 

ʧʨʠʟʤʦʡ ʮʚʝʪʥʦʛʦ ʧʫʯʢʘ (ʩʧʝʢʪʨʘ) ʜʚʦʷʢʦʚʳʧʫʢʣʫʶ ʣʠʥʟʫ, ʢʦʪʦʨʘʷ ʩʥʦʚʘ ʥʘ-

ʣʘʛʘʝʪ ʨʘʟʣʠʯʥʳʝ ʮʚʝʪʘ ʦʜʠʥ ʥʘ ʜʨʫʛʦʡ; ʩʭʦʜʷʩʴ, ʦʥʠ ʦʙʨʘʟʫʶʪ ʥʘ ʵʢʨʘʥʝ ʙʝ-

ʣʦʝ ʧʷʪʥʦ. ɽʩʣʠ ʞʝ ʧʦʤʝʩʪʠʪʴ ʧʝʨʝʜ ʣʠʥʟʦʡ (ʥʘ ʧʫʪʠ ʮʚʝʪʥʳʭ ʣʫʯʝʡ) ʫʟʢʫʶ 

ʥʝʧʨʦʟʨʘʯʥʫʶ ʧʦʣʦʩʢʫ, ʯʪʦʙʳ ʟʘʜʝʨʞʘʪʴ ʢʘʢʫʶ-ʣʠʙʦ ʯʘʩʪʴ ʩʧʝʢʪʨʘ, ʪʦ ʧʷʪʥʦ 

ʥʘ ʵʢʨʘʥʝ ʩʪʘʥʝʪ ʮʚʝʪʥʳʤ. 

 ʆʧʠʩʘʥʥʳʝ ʦʧʳʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʣʷ ʫʟʢʦʛʦ ʮʚʝʪʥʦʛʦ ʧʫʯʢʘ, ʚʳʜʝʣʝʥʥʦ-

ʛʦ ʠʟ ʩʧʝʢʪʨʘ, ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʠʤʝʝʪ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, 

ʪʦʛʜʘ ʢʘʢ ʧʨʝʣʦʤʣʝʥʠʝ ʙʝʣʦʛʦ ʩʚʝʪʘ ʤʦʞʥʦ ʪʦʣʴʢʦ ʦʯʝʥʴ ʛʨʫʙʦ ʦʭʘʨʘʢʪʝʨʠʟʦ-

ʚʘʪʴ ʦʜʥʠʤ ʢʘʢʠʤ-ʪʦ ʟʥʘʯʝʥʠʝʤ. ʉʦʧʦʩʪʘʚʣʷʷ ʧʦʜʦʙʥʳʝ ʥʘʙʣʶʜʝʥʠʷ, ʅʴʶʪʦʥ 

ʩʜʝʣʘʣ ʚʳʚʦʜ, ʯʪʦ ʩʫʱʝʩʪʚʫʶ ʧʨʦʩʪʳʝ ʮʚʝʪʘ, ʥʝ ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʧʨʠ ʧʨʦʭʦʞ-

ʜʝʥʠʠ ʯʝʨʝʟ ʧʨʠʟʤʫ, ʠ ʩʣʦʞʥʳʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦ-

ʩʪʳʭ, ʠʤʝʶʱʠʭ ʨʘʟʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʝʣʦʤʣʝʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʙʝʣʳʡ ʩʦʣʥʝʯ-
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ʥʳʡ ʩʚʝʪ ʝʩʪʴ ʪʘʢʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʮʚʝʪʦʚ, ʢʦʪʦʨʘʷ ʧʨʠ ʧʦʤʦʱʠ ʧʨʠʟʤʳ ʨʘʟʣʘ-

ʛʘʝʪʩʷ ʥʘ ʩʧʝʢʪʨʘʣʴʥʳʝ (ʧʨʦʩʪʳʝ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʩʥʦʚʥʳʭ ʦʧʳʪʘʭ ʅʴʶʪʦ-

ʥʘ ʟʘʢʣʶʯʘʣʠʩʴ ʜʚʘ ʚʘʞʥʳʭ ʦʪʢʨʳʪʠʷ: 

1) ʩʚʝʪ ʨʘʟʣʠʯʥʦʛʦ ʮʚʝʪʘ (ʜʣʠʥʘ ʚʦʣʥʳ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʥʳʤʠ ʧʦʢʘʟʘʪʝ-

ʣʷʤʠ ʧʨʝʣʦʤʣʝʥʠʷ ʚ ʜʘʥʥʦʤ ʚʝʱʝʩʪʚʝ (ʜʠʩʧʝʨʩʠʷ); 

2)  ʙʝʣʳʡ ʮʚʝʪ ʝʩʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʩʪʳʭ ʮʚʝʪʦʚ. 

ɺ ʯʝʤ ʞʝ ʩʦʩʪʦʠʪ ʦʩʥʦʚʥʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʮʚʝʪʘʤʠ ʩʧʝʢʪʨʘ? ʅʴʶʪʦʥ ʫʪ-

ʚʝʨʞʜʘʣ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʮʚʝʪʘ ʩʦʩʪʦʷʪ ʠʟ ʯʘʩʪʠʮ ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ: ʢʨʘʩʥʳʝ ʣʫ-

ʯʠ ï ʠʟ ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʯʘʩʪʠʮ, ʬʠʦʣʝʪʦʚʳʝ ï ʠʟ ʩʘʤʳʭ ʤʘʣʝʥʴʢʠʭ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ ʊʦʤʘʩ ʖʥʛ ʧʨʝʜʧʦʣʘʛʘʣ, ʯʪʦ ʮʚʝʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʦʣʥʘʤ ʨʘʟʣʠʯʥʦʡ 

ʜʣʠʥʳ, ʧʨʠ ʯʝʤ ʚ ʢʨʘʩʥʳʭ ʣʫʯʘʭ ʚʦʣʥʳ ʩʘʤʳʝ ʜʣʠʥʥʳʝ, ʚ ʬʠʦʣʝʪʦʚʳʭ ï ʩʘʤʳʝ 

ʢʦʨʦʪʢʠʝ. ʕʪʠ ʜʚʘ ʦʙʲʷʩʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʥʘʩʪʦʣʴʢʦ ʚʘʞʥʳʤʠ, ʯʪʦ ʥʝʦʙ-

ʭʦʜʠʤʦ ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʥʠʭ. ɺ ʥʘʫʢʝ ʤʳ ʦʙʲʷʩʥʷʝʤ 

ʷʚʣʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʘʥʘʣʦʛʠʡ ʩ ʜʨʫʛʠʤʠ ʷʚʣʝʥʠʷʤʠ. ʄʳ ʤʦʞʝʤ, ʧʦʵʪʦʤʫ, 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʝʙʝ ʣʫʯ ʩʚʝʪʘ, ʢʘʢ ʧʦʪʦʢ ʯʘʩʪʠʮ, ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʠʩʪʦʯʥʠʢʦʤ 

ʩʚʝʪʘ. ʇʦʜʦʙʥʦ ʧʫʣʷʤ, ʚʳʙʨʘʩʳʚʘʝʤʳʤ ʧʫʣʝʤʝʪʦʤ. ʕʪʠ ʯʘʩʪʠʮʳ ʯʨʝʟʚʳʯʘʡʥʦ 

ʤʘʣʳ, ʪʘʢ ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʜʦʣʛʦʝ ʚʨʝʤʷ ʠʩʧʫʩʢʘʪʴʩʷ ʠʩʪʦʯʥʠʢʦʤ ʩʚʝʪʘ, ʥʝ ʚʳʟʳ-

ʚʘʷ ʚ ʥʝʤ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʟʘʤʝʪʥʦʡ ʧʦʪʝʨʠ ʚʝʩʘ. ʆʥʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʧʦ 

ʧʨʷʤʳʤ ʣʠʥʠʷʤ, ʯʪʦ ʦʯʝʥʴ ʧʨʦʩʪʦʠ ʝʩʪʝʩʪʚʝʥʥʦ ʦʙʲʷʩʥʷʝʪ ʧʨʷʤʦʣʠʥʝʡʥʦʩʪʴ 

ʣʫʯʝʡ ʩʚʝʪʘ. ʏʘʩʪʠʮʳ ʦʪʨʘʞʘʶʪʩʷ ʟʝʨʢʘʣʦʤ ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʨʝʟʠʥʦʚʳʡ ʤʷʯ 

ʦʪʩʢʘʢʠʚʘʝʪ ʦʪ ʧʦʣʘ ʠ ʙʠʣʴʷʨʜʥʳʡ ʰʘʨ ʦʪ ʙʦʨʪʘ. ʂʦʛʜʘ ʯʘʩʪʠʮʳ ʫʜʘʨʷʶʪ ʚ 

ʩʝʪʯʘʪʢʫ ʛʣʘʟʘ, ʦʥʠ ʚʳʟʳʚʘʶʪ ʦʱʫʱʝʥʠʝ ʩʚʝʪʘ. ʕʪʦʪ ʩʧʦʩʦʙ ʦʙʲʷʩʥʝʥʠʷ ʩʚʝ-

ʪʦʚʳʭ ʷʚʣʝʥʠʡ ʥʘʟʳʚʘʝʪʩʷ ʪʝʦʨʠʝʡ ʠʩʪʝʯʝʥʠʷ (ʠʣʠ ʢʦʨʧʫʩʢʫʣʷʨʥʦʡ ʪʝʦ-

ʨʠʝʡ). ʅʴʶʪʦʥ ʚ ʧʝʨʚʦʡ ʯʘʩʪʠ ʩʚʦʝʡ çʆʧʪʠʢʠè ʛʦʚʦʨʠʪ: çɺ ʵʪʦʡ ʢʥʠʛʝ ʷ ʥʝ 

ʥʘʤʝʨʝʚʘʶʩʴ ʦʙʲʷʩʥʷʪʴ ʩʚʦʡʩʪʚʘ ʩʚʝʪʘ ʛʠʧʦʪʝʟʘʤʠ, ʥʦ ʧʨʝʜʧʦʣʘʛʘʶ ʪʦʣʴʢʦ ʫʩ-

ʪʘʥʘʚʣʠʚʘʪʴ ʠʭ ʠ ʧʨʦʚʝʨʷʪʴ ʨʘʩʩʫʞʜʝʥʠʝʤ ʠ ʦʧʳʪʦʤè. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ 

ʥʘʤʝʨʝʥʠʝʤ ʅʴʶʪʦʥ ʦʯʝʥʴ ʦʩʪʦʨʦʞʝʥ ʚ ʩʚʦʠʭ ʫʪʚʝʨʞʜʝʥʠʷ, ʩʚʦʙʦʜʥʳʭ. ʅʘ-

ʩʢʦʣʴʢʦ ʵʪʦ ʚʦʟʤʦʞʥʦ, ʦʪ ʛʠʧʦʪʝʟ. ʆʥ ʧʦʩʪʦʷʥʥʦ ʫʧʦʪʨʝʙʣʷʝʪ ʩʣʦʚʦ çʣʫʯè, 

ʤʳʩʣʝʥʥʦ ʧʨʝʜʩʪʘʚʣʷʷ ʝʛʦ ʩʝʙʝ ʢʘʢ ʧʦʪʦʢ ʯʘʩʪʠʮ, ʧʨʠʯʝʤ ʩʪʝʢʣʦ ʧʨʠʟʤʳ ʧʨʠ-
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ʪʷʛʠʚʘʝʪ ʯʘʩʪʠʮʳ ʣʫʯʘ, ʧʘʜʘʶʱʝʛʦ ʥʘ ʥʝʛʦ, ʠ ʵʪʦ ʧʨʠʪʷʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠ-

ʥʦʶ ʦʪʢʣʦʥʝʥʠʷ ʣʫʯʘ ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ; ʤʘʣʝʥʴʢʠʝ ʯʘʩʪʠʮʳ 

ʧʨʠʪʷʛʠʚʘʶʪʩʷ ʩʠʣʴʥʝʝ ʙʦʣʴʰʠʭ ʠ ʠʩʧʳʪʳʚʘʶʪ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʦʣʴʰʝʝ ʦʪ-

ʢʣʦʥʝʥʠʝ, ʯʪʦ ʠ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʦʙʨʘʟʦʚʘʥʠʷ ʩʧʝʢʪʨʘ. ʇʨʠʥʠʤʘʷ ʪʝʦʨʠʶ 

ʠʩʪʝʯʝʥʠʷ, ʥʴʶʪʦʥ ʚʳʩʢʘʟʳʚʘʣ ʩʦʤʥʝʥʠʷ ʚ ʝʝ ʚʝʨʥʦʩʪʠ. ʆʥ ʩʧʨʘʰʠʚʘʝʪ ʩʘʤ 

ʩʝʙʷ: çʅʝ ʧʨʦʠʟʚʦʜʷʪ ʣʠ ʨʘʟʣʠʯʥʳʝ ʣʫʯʠ ʢʦʣʝʙʘʥʠʷ ʨʘʟʣʠʯʥʦʡ ʯʘʩʪʦʪʳ, ʢʦʪʦ-

ʨʳʝ, ʩʦʦʙʨʘʟʥʦ ʠʭ ʯʘʩʪʦʪʝ, ʚʳʟʳʚʘʶʪ ʦʱʫʱʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʮʚʝʪʦʚ, ʧʦʜʦʙʥʦ 

ʪʦʤʫ, ʢʘʢ ʢʦʣʝʙʘʥʠʷ ʚʦʟʜʫʭʘ ʚʳʟʳʚʘʶʪ ʦʱʫʱʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʚʫʢʦʚ, ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʠʭ ʯʘʩʪʦʪʝ?è ʅʴʶʪʦʥ ʚ ʵʪʦʤ ʚʦʧʨʦʩʝ ʥʝ ʩʪʘʥʦʚʠʪʩʷ ʥʘ ʪʦʯʢʫ ʟʨʝʥʠʷ 

ʯʠʩʪʦʡ ʚʦʣʥʦʚʦʡ ʪʝʦʨʠʠ, ʥʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʢʦʤʧʨʦʤʠʩʩ ï ʩʦʝʜʠʥʝʥʠʝ ʪʝʦʨʠʠ 

ʠʩʪʝʯʝʥʠʷ ʠ ʚʦʣʥʦʚʦʡ: çʉʚʝʪʦʚʳʝ ʢʦʨʧʫʩʢʫʣʳ, ʫʜʘʨʷʷʩʴ ʦ ʚʝʱʝʩʪʚʦ, ʚʳʟʳʚʘ-

ʶʪ ʚ ʥʝʤ ʚʦʣʥʳè. 

 ʅʝʤʥʦʛʦ ʚʝʣʠʢʠʭ ʦʪʢʨʳʪʠʡ ʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢʠʤ ʧʦʯʝʪʦʤ ʠ ʙʳʣʠ ʦʮʝʥʝʥʳ 

ʠʭ ʩʦʚʨʝʤʝʥʥʠʢʘʤʠ ʚ ʪʘʢʦʡ ʩʪʝʧʝʥʠ, ʢʘʢ ʦʪʢʨʳʪʠʷ ʅʴʶʪʦʥʘ. ʂʦʛʜʘ ʚ 1727 ʛʦʜʫ 

ʚ ʚʦʟʨʘʩʪʝ 84 ʣʝʪ ʦʥ ʩʢʦʥʯʘʣʩʷ ï ʦʥ ʩ ʚʝʣʠʯʘʡʰʠʤʠ ʧʦʯʝʩʪʷʤʠ ʙʳʣ ʧʦʭʦʨʦʥʝʥ 

ʚ ɺʝʩʪʤʠʥʩʪʝʨʩʢʦʤ ʘʙʙʘʪʩʪʚʝ. ɺ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 20 ʣʝʪ ʝʛʦ ʞʠʟʥʠ ʚ ʦʛʨʦʤ-

ʥʦʤ ʢʨʫʛʫ ʫʯʝʥʠʢʦʚ ʠ ʧʦʯʠʪʘʪʝʣʝʡ ʦʥ ʩʯʠʪʘʣʩʷ ʥʝʧʦʛʨʝʰʠʤʳʤ ʘʚʪʦʨʠʪʝʪʦʤ, ʠ 

ʝʛʦ ʚʦʟʟʨʝʥʠʷ ʥʘ ʩʚʝʪ ʧʦʣʫʯʠʣʠ ʯʨʝʟʚʳʯʘʡʥʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. 

ʅʘ ʨʫʙʝʞʝ 19 ʚʝʢʘ ʊʦʤʘʩ ʖʥʛ ʫʩʪʘʥʦʚʠʣ ʧʨʠʥʮʠʧ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʩʚʝʪʘ, 

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʤʦʞʥʦ, ʩʣʦʞʠʚ ʩʚʝʪ ʩʦ ʩʚʝʪʦʤ, ʧʦʣʫʯʠʪʴ ʪʝʤʥʦʪʫ, ʪʦ ʝʩʪʴ 

ʚʟʘʠʤʥʦ ʧʦʛʘʩʠʪʴ ʩʚʝʪ. ʖʥʛ ʠʩʩʣʝʜʦʚʘʣ ʨʘʟʣʠʯʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʧʨʠʥʮʠʧʘ ʠʥ-

ʪʝʨʬʝʨʝʥʮʠʠ ʠ ʧʨʠʰʝʣ ʢ ʟʘʢʣʶʯʝʥʠʶ, ʯʪʦ ʩʚʝʪ ʜʦʣʞʝʥ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʚʦʣ-

ʥʦʚʳʤ ʜʚʠʞʝʥʠʝʤ. ʆʙʲʷʩʥʠʪʴ ʧʦʣʦʩʳ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʩʪʝʯʝ-

ʥʠʷ ʦʢʘʟʘʣʦʩʴ ʩʦʚʝʨʰʝʥʥʦ ʥʝʚʦʟʤʦʞʥʳʤ. ʆʥ ʚʳʯʠʩʣʠʣ ʪʘʢʞʝ ʩʨʝʜʥʶʶ ʜʣʠʥʫ 

ʚʦʣʥʳ ʩʚʝʪʘ ʨʘʟʣʠʯʥʳʭ ʮʚʝʪʦʚ. ɽʛʦ ʨʝʟʫʣʴʪʘʪʳ ʜʘʥʳ ʚ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʝ. 

ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ, ʢʘʢ ʧʝʨʚʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʜʣʠʥʳ ʩʚʝʪʦʚʳʭ ʚʦʣʥ, ʢʦ-

ʪʦʨʳʝ ʢʦʛʜʘ-ʣʠʙʦ ʙʳʣʠ ʩʜʝʣʘʥʳ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʛʦ ʮʠʬʨʳ ʚʧʦʣʥʝ 

ʧʨʠʛʦʜʥʳ ʠ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʧʦʪʨʝʙʣʝʥʠʷ: 
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ʎʚʝʪ ɼʣʠʥʘ ʚʦʣʥʳ ʚ ʩʤ. 

ɻʨʘʥʠʮʘ ʚʠʜʠʤʦʛʦ ʩʧʝʢʪʨʘ 0,0000676 

ʂʨʘʩʥʳʡ 0,0000650 

ʆʨʘʥʞʝʚʳʡ 0,0000609 

ɾʝʣʪʳʡ 0,0000576 

ɿʝʣʝʥʳʡ 0,0000536 

ɻʦʣʫʙʦʡ 0,0000498 

ʉʠʥʠʡ 0,0000460 

ʌʠʦʣʝʪʦʚʳʡ 0,0000442 

ɻʨʘʥʠʮʘ ʥʝʚʠʜʠʤʦʛʦ ʩʧʝʢʪʨʘ 0,0000424 

ɺʝʩʴ ʩʧʝʢʪʨ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʧʦ ʮʚʝʪʦʚʳʤ ʦʪʪʝʥʢʘʤ ʥʘ ʜʚʝ ʯʘʩʪʠ. ɺ ʦʜʥʫ 

ʯʘʩʪʴ ʚʭʦʜʷʪ ʢʨʘʩʥʳʝ, ʦʨʘʥʞʝʚʳʝ, ʞʝʣʪʳʝ ʠ ʞʝʣʪʦ-ʟʝʣʝʥʳʝ ʮʚʝʪʘ, ʘ ʚ ʜʨʫʛʫʶ ï 

ʬʠʦʣʝʪʦʚʳʝ, ʩʠʥʠʝ, ʛʦʣʫʙʳʝ ʠ ʟʝʣʝʥʳʝ ʮʚʝʪʘ. ʎʚʝʪʘ ʧʝʨʚʦʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ ʩʚʷ-

ʟʳʚʘʶʪʩʷ ʫ ʥʘʩ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʦ ʮʚʝʪʝ ʥʘʢʘʣʝʥʥʳʭ ʪʝʣ  - ʦʛʥʷ, ʧʦʵʪʦʤʫ ʠʭ 

ʥʘʟʳʚʘʶʪ ʪʝʧʣʳʤʠ ʮʚʝʪʘʤʠ. ʎʚʝʪʘ ʚʪʦʨʦʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ ʩʚʷʟʳʚʘʶʪʩʷ ʫ ʥʘʩ ʩ 

ʮʚʝʪʦʤ ʚʦʜʳ, ʣʴʜʘ, ʤʝʪʘʣʣʘ ʠ ʥʘʟʳʚʘʶʪʩʷ ʭʦʣʦʜʥʳʤʠ ʮʚʝʪʘʤʠ. 

ʏʝʤ ʞʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʮʚʝʪ ʦʢʨʫʞʘʶʱʠʭ ʥʘʩ ʧʨʝʜʤʝʪʦʚ? ʂʘʢʦʡ ʬʠʟʠʯʝʩʢʠʡ 

ʩʤʳʩʣ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʰʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʦ ʪʦʤ, ʯʪʦ ʪʨʘʚʘ ʟʝʣʝʥʘʷ, ʮʚʝʪʦʢ 

ʤʘʢʘ ʢʨʘʩʥʳʡ, ʘ ʥʝʙʦ ʛʦʣʫʙʦʝ ʠ ʪ.ʜ.? ʎʚʝʪʦʚ ʧʨʝʜʤʝʪʦʚ, ʦʢʨʫʞʘʶʱʠʭ ʥʘʩ, ʟʘ-

ʚʠʩʠʪ, ʚʦ-ʧʝʨʚʳʭ, ʦʪ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʦʪʨʘʞʘʪʴ ʠʣʠ ʧʨʦʧʫʩʢʘʪʴ ʧʘʜʘʶʱʠʡ ʥʘ 

ʥʠʭ ʩʚʝʪʦʚʦʡ ʧʦʪʦʢ ʠ, ʚʦ-ʚʪʦʨʳʭ, ʦʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʚ ʩʧʝʢʪʨʝ 

ʦʩʚʝʱʘʶʱʝʛʦ ʠʭ ʠʩʪʦʯʥʠʢʘ ʩʚʝʪʘ. ʂʦʛʜʘ ʤʳ ʛʦʚʦʨʠʤ, ʯʪʦ ʧʦʚʝʨʭʥʦʩʪʴ ʠʤʝʝʪ 

ʟʝʣʝʥʳʡ ʮʚʝʪ (ʧʨʠ ʦʩʚʝʱʝʥʠʠ ʙʝʣʳʤ ʩʚʝʪʦʤ), ʪʦ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʟ ʚʩʝʡ ʩʦ-

ʚʦʢʫʧʥʦʩʪʠ ʣʫʯʝʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʙʝʣʳʡ ʩʚʝʪ, ʜʘʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʦʪʨʘʞʘʝʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʝʣʝʥʳʝ ʣʫʯʠ. ʇʨʦʟʨʘʯʥʘʷ ʩʨʝʜʘ (ʩʪʝʢʣʦ, ʞʠʜʢʦʩʪʴ), ʧʨʝʜ-

ʩʪʘʚʣʷʶʱʘʷʩʷ ʥʘʤ ʦʢʨʘʰʝʥʥʦʡ ʚ ʟʝʣʝʥʳʡ ʮʚʝʪ (ʧʨʠ ʦʩʚʝʱʝʥʠʠ ʙʝʣʳʤ ʩʚʝ-

ʪʦʤ), ʧʨʦʧʫʩʢʘʝʪ ʠʟ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʣʫʯʝʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʝʣʝʥʳʝ ʣʫʯʠ.  

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʪʨʘʞʝʥʥʳʝ ʠʣʠ ʧʨʦʧʫʱʝʥʥʳʝ ʣʫʯʠ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʥʘʰʠ 

ʛʣʘʟʘ ʠ ʫ ʥʘʩ ʩʦʟʜʘʝʪʩʷ ʦʱʫʱʝʥʠʝ ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ. ɺʩʝʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʢʨʘʩʢʘ 

ʢʦʤʥʘʪʳ ʠ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʥʝʡ ʧʨʝʜʤʝʪʦʚ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʥʘʤʠ ʧʦ-ʨʘʟʥʦʤʫ 

ʧʨʠ ʜʥʝʚʥʦʤ (ʝʩʪʝʩʪʚʝʥʥʦʤ) ʠ ʚʝʯʝʨʥʝʤ (ʠʩʢʫʩʩʪʚʝʥʥʦʤ) ʦʩʚʝʱʝʥʠʠ, ʦʩʫʱʝʩʪ-
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ʚʣʷʝʤʦʤ ʣʘʤʧʘʤʠ ʥʘʢʘʣʠʚʘʥʠʷ. ʇʨʠʯʠʥʳ ʵʪʦʛʦ ï ʨʘʟʣʠʯʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʚ ʩʧʝʢʪʨʘʭ ʜʥʝʚʥʦʛʦ ʩʚʝʪʘ ʠ ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ, ʥʘʣʠʯʠʝ ʚ 

ʩʧʝʢʪʨʝ ʜʥʝʚʥʦʛʦ ʩʚʝʪʘ ʚʩʝʭ ʚʠʜʠʤʳʭ ʠʟʣʫʯʝʥʠʡ ʧʦʯʪʠ ʚ ʨʘʚʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʠ 

ʧʦʯʪʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʩʠʥʠʭ ʠ ʬʠʦʣʝʪʦʚʳʭ ʣʫʯʝʡ ʚ ʩʧʝʢʪʨʝ ʣʘʤʧʳ ʥʘʢʘʣʠ-

ʚʘʥʠʷ. ʇʨʠ ʦʩʚʝʱʝʥʠʠ ʣʘʤʧʘʤʠ ʥʘʢʘʣʠʚʘʥʠʷ ʢʨʘʩʥʳʝ ʮʚʝʪʘ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ 

ʩʦʯʥʳʤʠ, ʘ ʦʨʘʥʞʝʚʳʝ ʢʨʘʩʥʝʶʪ. ʇʨʠ ʵʪʦʤ ʠ ʢʨʘʩʥʳʝ, ʠ ʦʨʘʥʞʝʚʳʝ ʮʚʝʪʘ ʩʪʘ-

ʥʦʚʷʪʩʷ ʙʦʣʝʝ ʩʚʝʪʣʳʤʠ. ɻʦʣʫʙʳʝ ʮʚʝʪʘ ʟʝʣʝʥʝʶʪ, ʘ ʩʠʥʠʝ ʠ ʬʠʦʣʝʪʦʚʳʝ ʥʝ-

ʩʢʦʣʴʢʦ ʢʨʘʩʥʝʶʪ, ʧʨʠʦʙʨʝʪʘʷ ʧʨʠ ʵʪʦʤ ʧʫʨʧʫʨʥʳʡ ʦʪʪʝʥʦʢ, ʘ ʟʥʘʯʠʪ ï ʪʝʤ-

ʥʝʶʪ. 

 ɺʩʝ ʮʚʝʪʘ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʧʨʠʨʦʜʝ, ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʘʭʨʦʤʘʪʠʯʝʩʢʠʝ ʠ 

ʭʨʦʤʘʪʠʯʝʩʢʠʝ. ʂ ʘʭʨʦʤʘʪʠʯʝʩʢʠʤ ʮʚʝʪʘʤ ʦʪʥʦʩʷʪʩʷ ʙʝʣʳʡ ʠ ʯʝʨʥʳʡ ʮʚʝʪʘ, ʘ 

ʪʘʢʞʝ ʩʝʨʳʡ ʮʚʝʪ, ʷʚʣʷʶʱʠʡʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʤʝʞʜʫ ʙʝʣʳʤ ʠ ʯʝʨʥʳʤ ʮʚʝ-

ʪʘʤʠ. ɸʭʨʦʤʘʪʠʯʝʩʢʠʝ ʮʚʝʪʘ ʚ ʩʧʝʢʪʨʝ ʦʪʩʫʪʩʪʚʫʶʪ ï ʦʥʠ ʙʝʩʮʚʝʪʥʳ. ʍʨʦʤʘ-

ʪʠʯʝʩʢʠʤʠ ʮʚʝʪʘʤʠ ʷʚʣʷʶʪʩʷ ʚʩʝ ʮʚʝʪʘ, ʠʤʝʶʱʠʝ ʪʦʪ ʠʣʠ ʠʥʦʡ ʮʚʝʪʦʚʦʡ ʦʪʪʝ-

ʥʦʢ. ʇʨʠʙʘʚʣʷʷ ʢ ʩʧʝʢʪʨʘʣʴʥʦʤʫ ʩʚʝʪʫ ʚʩʝ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʦʛʦ ʩʚʝʪʘ, 

ʤʳ ʧʦʣʫʯʘʝʤ ʤʥʦʞʝʩʪʚʦ ʮʚʝʪʦʚ ʦʜʥʦʛʦ ʪʦʥʘ, ʥʦ ʨʘʟʣʠʯʥʳʭ ʧʦ ʩʪʝʧʝʥʠ ʨʘʟʙʘʚ-

ʣʝʥʠʷ ʠʭ ʙʝʣʳʤ ʩʚʝʪʦʤ.  

 ɼʣʠʥʘ ʚʦʣʥʳ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʮʚʝʪʘ, ʢʦʪʦʨʳʡ ʧʨʠ ʨʘʟʙʘʚʣʝʥʠʠ ʙʝʣʳʤ ʩʚʝ-

ʪʦʤ ʜʘʝʪ ʜʘʥʥʳʡ ʮʚʝʪ, ʥʦʩʠʪ ʥʘʠʤʝʥʦʚʘʥʠʝ ʮʚʝʪʦʚʦʛʦ ʪʦʥʘ, ʠʣʠ ʜʦʤʠʥʠ-

ʨʫʶʱʝʡ ʜʣʠʥʳ ʚʦʣʥʳ. ʎʚʝʪʦʚʦʡ ʪʦʥ ʦʙʦʟʥʘʯʘʝʪʩʷ ʛʨʝʯʝʩʢʦʡ ʙʫʢʚʦʡ ɚd (ʣʤ̫-

ʙʜʘ) ʩ ʠʥʜʝʢʩʦʤ ʠ ʚʳʨʘʞʘʝʪʩʷ ʚ ʥʘʥʦʤʝʪʨʘʭ. 

 ʂʦʣʠʯʝʩʪʚʦ ʮʚʝʪʦʚ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʪʦʥʘ ʙʝʟʛʨʘʥʠʯʥʦ, ʧʦʩʢʦʣʴʢʫ ʙʝʟʛʨʘ-

ʥʠʯʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʙʘʚʣʝʥʠʷ ʨʘʟʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʝʣʦʛʦ ʩʚʝʪʘ ʢ ʜʘʥʥʦʤʫ 

ʩʧʝʢʪʨʘʣʴʥʦʤʫ ʮʚʝʪʫ. ʀʟ ʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʦʜʠʥ ʮʚʝʪʦʚʦʡ ʪʦʥ ʥʝ ʭʘʨʘʢ-

ʪʝʨʠʟʫʝʪ ʧʦʣʥʦʩʪʴʶ ʮʚʝʪʘ. ʅʘʜʦ ʫʯʝʩʪʴ ʩʪʝʧʝʥʴ ʝʛʦ ʨʘʟʙʘʚʣʝʥʠʷ, ʪʦ ʝʩʪʴ ʩʪʝ-

ʧʝʥʴ ʝʛʦ ʙʝʣʝʩʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʧʝʢʪʨʘʣʴʥʦʤʫ ʮʚʝʪʫ. ɺ ʩʧʝʢʪʨʘʣʴʥʳʭ 

ʮʚʝʪʘʭ ʥʝʪ ʧʨʠʤʝʩʠ ʙʝʣʦʛʦ, ʦʥʠ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ ʯʠʩʪʳʤʠ ʮʚʝʪʘʤʠ. ʇʘʨʘʤʝʪʨ 

ʮʚʝʪʘ, ʢʦʪʦʨʳʡ ʫʯʠʪʳʚʘʝʪ ʩʪʝʧʝʥʴ ʨʘʟʙʘʚʣʝʥʠʷ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʮʚʝʪʘ ʙʝʣʳʤ, 

ʥʘʟʳʚʘʶʪ ʯʠʩʪʦʪʦʡ ʮʚʝʪʘ ʠ ʦʙʦʟʥʘʯʘʶʪ ʙʫʢʚʦʡ ɟ. ʏʠʩʪʦʪʘ ʮʚʝʪʘ ʚʳʨʘʞʘʝʪʩʷ 
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ʚ ʜʦʣʷʭ ʝʜʠʥʠʮʳ ʠʣʠ ʧʨʦʮʝʥʪʘʭ. ʉʧʝʢʪʨʘʣʴʥʳʝ ʮʚʝʪʘ ʠʤʝʶʪ ʯʠʩʪʦʪʫ ʮʚʝʪʘ, 

ʨʘʚʥʫʶ 100%. ɺʩʝ ʘʭʨʦʤʘʪʠʯʝʩʢʠʝ ʮʚʝʪʘ ʠʤʝʶʪ ʯʠʩʪʦʪʫ ʮʚʝʪʘ, ʨʘʚʥʫʶ ʥʫʣʶ. 

ʎʚʝʪʦʚʦʡ ʪʦʥ ɚd ʠ ʯʠʩʪʦʪʘ ʮʚʝʪʘ ɟ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʢʘʯʝʩʪʚʦ ʮʚʝʪʘ. ʉʦʚʦ-

ʢʫʧʥʦʩʪʴ ʮʚʝʪʦʚʦʛʦ ʪʦʥʘ ʠ ʯʠʩʪʦʪʳ ʮʚʝʪʘ, ʪʦ ʝʩʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʧʘʨʘʤʝʪʨ ʮʚʝ-

ʪʘ, ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʮʚʝʪʥʦʩʪʠ. ʅʦ ʠ ʮʚʝʪʥʦʩʪʴ ʥʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʮʚʝʪ ʧʦʣʥʦ-

ʩʪʴʶ. ɼʣʷ ʦʮʝʥʢʠ ʮʚʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʳʚʘʪʴ ʢʨʦʤʝ ʮʚʝʪʥʦʩʪʠ ʠ ʝʛʦ ʷʨʢʦʩʪʴ 

(ɺ). ʊʦ ʝʩʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʝʛʦ ʧʘʨʘʤʝʪʨ, ʪʘʢ ʢʘʢ ʨʦʟʦʚʳʡ ʮʚʝʪ, ʥʘʧʨʠʤʝʨ, 

ʧʨʠ ʤʘʣʳʭ ʷʨʢʦʩʪʷʭ ʙʫʜʝʪ ʥʘʤ ʢʘʟʘʪʴʩʷ ʮʚʝʪʦʤ ʙʦʨʜʦ, ʞʝʣʪʳʡ ï ʢʦʨʠʯʥʝʚʳʤ, 

ʘ ʛʦʣʫʙʦʡ ï ʩʠʥʠʤ. ɼʚʘ ʮʚʝʪʘ ʪʦʞʜʝʩʪʚʝʥʥʳ, ʝʩʣʠ ʦʥʠ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʫʶ 

ʮʚʝʪʥʦʩʪʴ ʠ ʦʜʠʥʘʢʦʚʫʶ ʷʨʢʦʩʪʴ. 

 ʀʟ ʤʥʦʞʝʩʪʚʘ ʮʚʝʪʦʚ ʦʜʠʥʘʢʦʚʦʛʦ ʮʚʝʪʦʚʦʛʦ ʪʦʥʘ ʥʘʰ ʛʣʘʟ ʤʦʞʝʪ ʦʪʣʠ-

ʯʠʪʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʣʠʰʴ ʦʛʨʘʥʠʯʝʥʥʦʝ ʠʭ ʯʠʩʣʦ. ɼʣʷ ʩʧʝʢʪʨʘʣʴʥʳʭ ʮʚʝʪʦʚ 

ʨʘʟʥʦʛʦ ʮʚʝʪʦʚʦʛʦ ʪʦʥʘ ʵʪʦ ʯʠʩʣʦ ʩʦʩʪʘʚʣʷʝʪ ʦʪ ʯʝʪʳʨʝʭ (ʞʝʣʪʳʡ ʮʚʝʪ) ʜʦ ʜʚʘ-

ʜʮʘʪʠ ʧʷʪʠ (ʢʨʘʩʥʳʡ ʮʚʝʪ). ʅʘʠʤʝʥʴʰʝʝ ʚʦʩʧʨʠʥʠʤʘʝʤʦʝ ʛʣʘʟʦʤ ʨʘʟʣʠʯʠʝ ʚ 

ʮʚʝʪʝ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʧʦʨʦʛʘ ʮʚʝʪʦʨʘʟʣʠʯʝʥʠʷ.  ʏʠʩʣʦ ʪʘʢʠʭ ʧʦʨʦʛʦʚ ʭʘʨʘʢ-

ʪʝʨʠʟʫʝʪ ʥʘʩʳʱʝʥʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʮʚʝʪʦʚ. ʏʝʤ ʙʦʣʴʰʝ ʧʦʨʦʛʦʚ ʮʚʝʪʦʨʘʟʣʠʯʝ-

ʥʠʷ ʠʤʝʝʪ ʤʝʩʪʦ ʜʣʷ ʜʘʥʥʦʛʦ ʮʚʝʪʘ ʦʪ ʙʝʣʦʛʦ ʜʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ, ʪʝʤ ʙʦʣʝʝ ʥʘ-

ʩʳʱʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʜʘʥʥʳʡ ʮʚʝʪ. ʅʘʠʙʦʣʝʝ ʥʘʩʳʱʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʢʨʘʩʥʳʡ 

ʠ ʩʠʥʠʡ ʮʚʝʪʘ. ʅʘʠʤʝʥʝʝ ʥʘʩʳʱʝʥʥʳʤ ï ʞʝʣʪʳʡ ʮʚʝʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝ ʩʣʝ-

ʜʫʝʪ ʦʪʦʞʜʝʩʪʚʣʷʪʴ ʥʘʩʳʱʝʥʥʦʩʪʴ ʠ ʯʠʩʪʦʪʫ ʮʚʝʪʘ, ʷʚʣʷʶʱʠʭʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʧʦʥʷʪʠʷʤʠ.  

ʉʧʝʢʪʨʘʣʴʥʳʝ ʮʚʝʪʘ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ ʯʠʩʪʳʤʠ ʮʚʝʪʘʤʠ, ʢʦʪʦʨʳʝ ʥʘʤ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘʙʣʶʜʘʪʴ, ʪʘʢ ʢʘʢ ʚ ʥʠʭ ʦʪʩʫʪʩʪʚʫʝʪ ʧʨʠʤʝʩʴ ʙʝʣʦʛʦ ʮʚʝʪʘ. ʆʜʥʘ-

ʢʦ ʦʥʠ ʥʝ ʠʩʯʝʨʧʳʚʘʶʪ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʚ ʧʨʠʨʦʜʝ ʨʘʟʥʦʦʙʨʘʟʠʷ ʮʚʝʪʦʚ. ɺ 

ʩʧʝʢʪʨʝ ʥʝʪ ʙʝʣʳʭ, ʯʝʨʥʳʭ ʠ ʩʝʨʳʭ ʮʚʝʪʦʚ, ʢʨʦʤʝ ʪʦʛʦ, ʚ ʩʧʝʢʪʨʝ ʦʪʩʫʪʩʪʚʫʶʪ 

ʤʘʣʠʥʦʚʳʡ, ʚʠʰʥʝʚʳʡ, ʩʠʨʝʥʝʚʳʡ ʠ ʜʨʫʛʠʝ ʧʦʜʦʙʥʳʝ ʮʚʝʪʘ, ʥʘʟʳʚʘʝʤʳʝ ʧʫʨ-

ʧʫʨʥʳʤʠ. ʇʦʣʥʳʡ ʥʘʙʦʨ, ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʧʨʠʨʦʜʝ ʮʚʝʪʦʚ, ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫ-

ʯʝʥ ʧʨʠ ʩʤʝʰʝʥʠʠ ʩʧʝʢʪʨʘʣʴʥʳʭ ʮʚʝʪʦʚ ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʨʘʟʣʠʯʥʦʡ ʧʨʦʧʦʨʮʠʠ, 

ʘ ʪʘʢʞʝ ʩʤʝʰʝʥʠʝʤ ʩʧʝʢʪʨʘʣʴʥʳʭ ʮʚʝʪʦʚ ʩ ʘʭʨʦʤʘʪʠʯʝʩʢʠʤʠ (ʙʝʣʳʤ ʠ ʩʝʨʳʤ). 
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 ʇʦʜ ʩʤʝʰʠʚʘʥʠʝʤ ʮʚʝʪʦʚ ʧʦʥʠʤʘʶʪ ʷʚʣʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʳʭ ʮʚʝ-

ʪʦʚ ʧʫʪʝʤ ʩʦʩʪʘʚʣʝʥʠʷ ʠʟ ʜʚʫʭ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʜʨʫʛʠʭ ʮʚʝʪʦʚ. ʄʥʦʛʦʯʠʩ-

ʣʝʥʥʳʤʠ ʦʧʳʪʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʧʘʨʳ ʭʨʦʤʘʪʠʯʝʩʢʠʭ ʮʚʝʪʦʚ, 

ʩʤʝʰʘʥʥʳʝ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʦʧʦʨʮʠʠ, ʦʙʨʘʟʫʶʪ ʘʭʨʦʤʘʪʠʯʝʩʢʠʡ ʮʚʝʪ. ɼʚʘ 

ʮʚʝʪʘ, ʦʙʨʘʟʫʶʱʠʝ ʧʨʠ ʩʤʝʰʠʚʘʥʠʠ ʘʭʨʦʤʘʪʠʯʝʩʢʠʡ ʮʚʝʪ, ʥʘʟʳʚʘʶʪ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʤʠ. ɺ ʧʨʠʨʦʜʝ ʩʫʱʝʩʪʚʫʝʪ ʙʝʩʯʠʩʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʨ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʭ ʮʚʝʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʧʝʢʪʨʘʣʴʥʳʭ. ɺ ʪʘʙʣʠʮʝ 1.1 ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʫʢʘʟʘ-

ʥʳ ʥʘʟʚʘʥʠʷ ʚʟʘʠʤʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʮʚʝʪʦʚ. 

ɻʝʥʠʘʣʴʥʳʡ ʨʫʩʩʢʠʡ ʫʯʝʥʳʡ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚ ʚ 1856 ʛʦʜʫ ʚʧʝʨʚʳʝ ʚʳʩʢʘ-

ʟʘʣ ʤʳʩʣʴ ʦ ʪʦʤ, ʯʪʦ ʚ ʥʘʰʝʤ ʛʣʘʟʫ ʝʩʪʴ ʪʨʠ ʨʦʜʘ ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʵʣʝ-

ʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʦ-ʨʘʟʥʦʤʫ ʨʝʘʛʠʨʫʶʪ ʥʘ ʩʚʝʪ ʨʘʟʥʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʇʝʨʚʳʝ - ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢ ʢʨʘʩʥʦʤʫ, ʚʪʦʨʳʝ ï ʧʨʝʠʤʫʱʝʩʪ-

ʚʝʥʥʦ ʢ ʟʝʣʝʥʦʤʫ, ʠ ʪʨʝʪʴʠ ï ʢ ʩʠʥʝʤʫ ʮʚʝʪʘʤ. ɽʩʣʠ ʞʝ ʚ ʛʣʘʟ ʧʦʧʘʜʘʝʪ ʩʣʦʞ-

ʥʳʡ ʩʚʝʪʦʚʦʡ ʧʦʪʦʢ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʨʷʜʘ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʚʝʪʦʚʳʭ ʧʦʪʦʢʦʚ ʨʘʟ-

ʥʦʛʦ ʮʚʝʪʘ, ʪʦ ʥʘ ʥʝʛʦ ʨʝʘʛʠʨʫʶʪ ʚʩʝ ʪʨʠ ʨʦʜʘ ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥ-

ʪʦʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʦʪʥʦʰʝʥʠʷ ʠʭ ʨʝʘʢʮʠʠ ʤʳ ʦʱʫʱʘʝʤ ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ 

ʮʚʝʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʧʝʢʪʨʘʣʴʥʦʤʫ ʩʦʩʪʘʚʫ ʩʚʝʪʘ, ʧʦʧʘʜʘʶʱʝʤʫ ʚ ʛʣʘʟ.  

ʕʪʘ ʪʨʝʭʮʚʝʪʥʘʷ ʪʝʦʨʠʷ ʮʚʝʪʦʚʦʛʦ ʟʨʝʥʠʷ, ʢʦʪʦʨʘʷ ʧʦʩʣʝ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ 

ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʚʠʪʘ ʖʥʛʦʤ ʠ ɻʝʣʴʤʛʦʣʴʮʝʤ, ʧʦʣʥʦʩʪʴʶ ʧʦʜʪʚʝʨʜʠʣʘʩʴ 

ʬʘʢʪʘʤʠ ʦʧʪʠʯʝʩʢʦʛʦ ʩʤʝʰʝʥʠʷ ʮʚʝʪʦʚ. ɺ ʩʘʤʦʤ ʜʝʣʝ, ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʮʚʝʪʘ 

ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʩʤʝʰʝʥʠʝʤ ʚ ʨʘʟʥʳʭ ʧʨʦʧʦʨʮʠʷʭ ʪʨʝʭ ʚʟʘʠʤʥʦ ʥʝʟʘʚʠ-

ʩʠʤʳʭ ʮʚʝʪʦʚ ï ʢʨʘʩʥʦʛʦ (700 ʥʤ), ʟʝʣʝʥʦʛʦ (546,1 ʥʤ) ʠ ʩʠʥʝʛʦ (435,8 ʥʤ). 

ʆʜʥʘʢʦ ʛʣʘʟ ʯʝʣʦʚʝʢʘ ʥʝ ʩʧʦʩʦʙʝʥ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʦʩʪʘʚ ʮʚʝʪʘ, ʪʦ ʝʩʪʴ ʦʧʨʝʜʝ-

ʣʷʪʴ ʙʝʟ ʧʨʠʙʦʨʦʚ ʠʟ ʢʘʢʠʭ ʯʘʩʪʝʡ ʵʪʦʪ ʩʚʝʪ ʩʦʩʪʦʠʪ. 
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ʊʘʙʣʠʮʘ 1.1. ʅʘʟʚʘʥʠʷ ʚʟʘʠʤʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʮʚʝʪʦʚ 

 ʇʝʨʚʳʡ ʠʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʮʚʝʪʦʚ 

ɺʪʦʨʦʡ ʠʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʮʚʝʪʦʚ 

ʂʨʘʩʥʳʡ ɻʦʣʫʙʦʡ 

ʆʨʘʥʞʝʚʳʡ ɻʦʣʫʙʦʡ 

ɾʝʣʪʳʡ ʉʠʥʠʡ ʠʣʠ ʛʦʣʫʙʦʡ 

ɾʝʣʪʦ-ʟʝʣʝʥʳʡ ʇʫʨʧʫʨʥʳʡ 

ɿʝʣʝʥʳʡ ʇʫʨʧʫʨʥʳʡ 

ɻʦʣʫʙʦʡ ʂʨʘʩʥʳʡ ʠʣʠ ʧʫʨʧʫʨʥʳʡ 

ʉʠʥʠʡ ɾʝʣʪʳʡ 

ʌʠʦʣʝʪʦʚʳʡ ɾʝʣʪʦ-ʟʝʣʝʥʳʡ 

  

ʆʛʨʦʤʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʮʚʝʪʦʚ ʠ ʦʪʪʝʥʢʦʚ, ʚʦʩʧʨʠʥʠʤʘʝʤʳʭ ʟʨʝʥʠʝʤ, ʚ 

ʥʘʰʫ ʵʧʦʭʫ ʨʘʟʚʠʪʦʡ ʪʝʭʥʠʢʠ ʠ ʨʘʟʚʝʪʚʣʝʥʥʦʡ ʥʘʫʢʠ ʧʦʨʦʞʜʘʝʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʪʦʯʥʦʡ ʥʦʤʝʥʢʣʘʪʫʨʳ ʮʚʝʪʘ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʚʩʷʢʠʡ ʮʚʝʪ ʤʳ ʜʦʣʞʥʳ 

ʫʤʝʪʴ ʪʦʯʥʦ ʥʘʟʚʘʪʴ ʠ ʦʙʦʟʥʘʯʠʪʴ, ʠ ʧʨʠʪʦʤ ʪʘʢ, ʯʪʦʙʳ ʥʘʰʝ ʦʙʦʟʥʘʯʝʥʠʝ  ʚr -

ʨʘʞʘʣʦ ʝʛʦ ʚʝʩʴʤʘ ʜʝʪʘʣʴʥʦ, ʧʦʟʚʦʣʷʷ ʫʚʝʨʝʥʥʦ ʨʘʟʣʠʯʘʪʴ ʩʘʤʳʝ ʪʦʥʢʠʝ ʥʶʘʥ-

ʩʳ ʦʪʪʝʥʢʦʚ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʮʚʝʪʘ. ʊʘʢʘʷ ʟʘʜʘʯʘ ʨʘʟʨʝʰʘʝʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦʤ 

ʨʘʟʜʝʣʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʦʧʪʠʢʠ, ʥʘʟʳʚʘʝʤʦʤ ʢʦʣʦʨʠʤʝʪʨʠʝʡ ï ʪʝʨʤʠʥ ʩʦ-

ʩʪʘʚʣʝʥ ʠʟ ʣʘʪʠʥʩʢʦʛʦ ʢʦʨʥʷ çʢʦʣʦʨè (ʮʚʝʪ) ʠ ʛʨʝʯʝʩʢʦʛʦ çʤʝʪʨʦʥè (ʤʝʨʘ). ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʣʦʨʠʤʝʪʨʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʩʢʫʩʩʪʚʦ ʠʟʤʝʨʝʥʠʷ ʮʚʝʪʘ, 

ʧʦʟʚʦʣʷʶʱʝʝ ʣʶʙʦʡ ʮʚʝʪ ʚʳʨʘʟʠʪʴ ʚ ʚʠʜʝ ʥʝʢʦʪʦʨʦʛʦ ʯʠʩʣʘ ʠʣʠ, ʚʝʨʥʝʝ, ʢʦʤ-

ʙʠʥʘʮʠʠ ʯʠʩʝʣ. ʊʨʝʭʮʚʝʪʥʘʷ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʛʨʘʬʠʯʝʩʢʠ ʚ ʚʠʜʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʮʚʝʪʦʚʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ. 
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ʈʠʩ. 1.2. ʎʚʝʪʦʚʦʡ ʪʨʝʫʛʦʣʴʥʠʢ 

 

ʆʩʥʦʚʥʳʝ ʮʚʝʪʘ ʧʦʤʝʱʘʶʪʩʷ ʚ ʚʝʨʰʠʥʘʭ ʪʨʝʫʛʦʣʴʥʠʢʘ. ʎʚʝʪ, ʧʦʣʫʯʘʝʤʳʡ 

ʧʨʠ ʩʤʝʰʠʚʘʥʠʠ ʜʚʫʭ ʮʚʝʪʦʚ ʚ ʨʘʚʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ, ʠʟʦʙʨʘʞʘʝʪʩʷ ʨʘʚʥʦʩʪʦʷ-

ʱʝʡ ʦʪ ʥʠʭ ʪʦʯʢʦʡ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʮʚʝʪʘ ï ʤʘʜʞʝʥʪʘ, ʞʝʣʪʳʡ ʠ ʛʦʣʫʙʦʡ 

(cyan) ï ʣʝʞʘʪ ʚ ʩʝʨʝʜʠʥʝ ʩʪʦʨʦʥ ʪʨʝʫʛʦʣʴʥʠʢʘ. ɹʝʣʳʡ, ʢʦʪʦʨʳʡ ʧʦʣʫʯʘʝʪʩʷ 

ʧʨʠ ʩʣʦʞʝʥʠʠ ʟʝʣʝʥʦʛʦ, ʩʠʥʝʛʦ ʠ ʢʨʘʩʥʦʛʦ ʚ ʨʘʚʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ, ʠʟʦʙʨʘʞʘʝʪ-

ʩʷ ʪʦʯʢʦʡ, ʣʝʞʘʱʝʡ ʚ ʮʝʥʪʨʝ ʪʨʝʫʛʦʣʴʥʠʢʘ ʥʘ ʨʘʚʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʝʛʦ ʫʛʣʦʚ. 

ʉʧʝʢʪʨʘʣʴʥʳʝ ʮʚʝʪʘ (ʢʨʘʩʥʳʡ, ʦʨʘʥʞʝʚʳʡ, ʞʝʣʪʳʡ, ʞʝʣʪʦʚʘʪʦ-ʟʝʣʝʥʳʡ, ʟʝʣʝ-

ʥʳʡ, ʛʦʣʫʙʦʡ, ʩʠʥʠʡ) ʣʝʞʘʪ ʚʜʦʣʴ ʧʝʨʚʦʡ ʠ ʟʘʪʝʤ ʚʜʦʣʴ ʚʪʦʨʦʡ ʩʪʦʨʦʥʳ ʪʨʝ-

ʫʛʦʣʴʥʠʢʘ. ʎʚʝʪʘ, ʣʝʞʘʱʠʝ ʚʜʦʣʴ ʝʛʦ ʦʩʥʦʚʘʥʠʷ, ʧʦ ʧʦʨʷʜʢʫ ʩʣʝʜʫʶʱʠʝ: 

ʢʨʘʩʥʳʡ, ʨʦʟʦʚʳʡ, ʛʚʦʟʜʠʯʥʳʡ, ʤʘʜʞʝʥʪʘ, ʧʫʨʧʫʨʥʳʡ, ʩʠʥʠʡ. ʅʘʩʳʱʝʥʥʳʝ 

ʮʚʝʪʘ ʣʝʞʘʪ ʚʜʦʣʴ ʩʪʦʨʦʥ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʘ ʮʚʝʪʘ ʙʣʝʜʥʳʝ ï ʚʥʫʪʨʠ, ʚʦʢʨʫʛ ʙʝ-

ʣʦʛʦ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʤʳ ʙʫʜʝʤ ʜʚʠʛʘʪʴʩʷ ʚʜʦʣʴ ʤʝʜʠʘʥʳ ʠʟ ʢʨʘʩʥʦʛʦ ʫʛ-

ʣʘ, ʢʨʘʩʥʳʡ ʙʫʜʝʪ ʩʪʘʥʦʚʠʪʴʩʷ ʚʩʝ ʙʣʝʜʥʝʝ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʧʝʨʝʡʜʝʪ ʚ ʙʝ-

ʣʳʡ. ɹʝʣʳʡ, ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʜʚʠʞʝʥʠʠ, ʧʨʠʦʙʨʝʪʘʝʪ ʣʝʛʢʠʡ ʛʦʣʫʙʦʡ ʦʪʪʝʥʦʢ, 

ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʩʪʘʥʦʚʠʪʴʩʷ ʚʩʝ ʙʦʣʝʝ ʥʘʩʳʱʝʥʥʳʤ, ʧʦʢʘ ʤʳ ʧʦʣʥʦʩʪʴʶ ʥʝ ʧʝ-

ʨʝʡʜʝʤ ʚ ʩʠʥʠʡ ʫʛʦʣ. ʕʪʦʪ ʪʨʝʫʛʦʣʴʥʠʢ, ʠʜʝʷ ʧʦʩʪʨʦʝʥʠʷ ʢʦʪʦʨʦʛʦ ʪʘʢʞʝ ʧʨʠ-
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ʥʘʜʣʝʞʠʪ ʅʴʶʪʦʥʫ, ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʛʦ ʩʦʦʪ-

ʥʦʰʝʥʠʷ ʤʝʞʜʫ ʮʚʝʪʘʤʠ. ʇʦʩʢʦʣʴʢʫ ʚ ʩʧʝʢʪʨʝ ʙʝʣʦʛʦ ʮʚʝʪʘ ʦʪʩʫʪʩʪʚʫʶʪ ʧʫʨ-

ʧʫʨʥʳʝ ʮʚʝʪʘ, ʪʦ ʠ ʚ ʵʪʦʤ ʪʨʝʫʛʦʣʴʥʠʢʝ ʜʣʷ ʥʠʭ ʥʝʪ ʤʝʩʪʘ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʩʝ 

ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʮʚʝʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʫʨʧʫʨʥʳʝ (ʤʘʣʠʥʦʚʳʡ, ʚʠʰʥʝʚʳʡ, 

ʩʠʨʝʥʝʚʳʡ ʠ ʪ.ʧ.) ʣʝʞʘʣʠ ʚʥʫʪʨʠ ʮʚʝʪʦʚʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʝʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠ 

ʧʝʨʝʩʪʨʘʠʚʘʶʪ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ çʮʚʝʪʦʚʫʶ ʜʠʘʛʨʘʤʤʫè ʚ ʫʜʦʙʥʳʭ ʜʣʷ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ (ʮʚʝʪʦʚʦʡ ʣʦʢʫʩ) (ʨʠʩ. 1.3). 

 
ʈʠʩ. 1.3. ʎʚʝʪʦʚʘʷ ʜʠʘʛʨʘʤʤʘ (ʮʚʝʪʦʚʦʡ ʣʦʢʫʩ) 

 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ʮʚʝʪʦʚ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʪʦʯʥʦ 

ʦʧʠʩʳʚʘʪʴ ʮʚʝʪʘ ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʪʦʯʝʢ ʚ ʪʨʝʫʛʦʣʴʥʠʢʝ. 

ʉʧʦʩʦʙ ʵʪʦʪ ʝʩʪʝʩʪʚʝʥʥʦ ʛʦʨʘʟʜʦ ʪʦʯʥʝʝ ʩʣʦʚʝʩʥʦʛʦ ʦʧʠʩʘʥʠʷ, ʪʘʢ ʢʘʢ ʙʦʣʴ-

ʰʠʥʩʪʚʦ ʣʶʜʝʡ ʧʣʦʭʦ ʫʤʝʝʪ ʧʝʨʝʜʘʚʘʪʴ ʩʣʦʚʘʤʠ ʪʦʥʢʠʝ ʦʪʪʝʥʢʠ. ʆʥ ʧʦʟʚʦʣʷ-

ʝʪ ʩ ʦʜʥʦʛʦ ʚʟʛʣʷʜʘ ʦʧʨʝʜʝʣʷʪʴ ʨʝʟʫʣʴʪʘʪ ʩʤʝʰʝʥʠʷ ʣʶʙʳʭ ʜʚʫʭ ʮʚʝʪʦʚ ʚ ʢʘ-

ʢʦʡ ʫʛʦʜʥʦ ʧʨʦʧʦʨʮʠʠ. 
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 ʅʘʜʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʠ ʧʨʠ ʞʠʟʥʠ ʠ ʧʦʩʣʝ ʩʤʝʨʪʠ ʫ ʅʴʶʪʦʥʘ ʙʳʣʦ ʤʥʦʛʦ ʦʧ-

ʧʦʥʝʥʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʪʘʢʠʝ ʠʤʝʥʠʪʳʝ ʫʯʝʥʳʝ, ʢʘʢ ɻʶʡʛʝʥʩ, ɻʫʢ, ʖʥʛ, ʌʨʝ-

ʥʝʣʴ. ʀʭ ʨʘʙʦʪʳ ʥʝ ʦʧʨʦʚʝʨʛʣʠ, ʘ, ʥʝʩʦʤʥʝʥʥʦ ʦʙʦʛʘʪʠʣʠ ʪʝʦʨʠʶ ʅʴʶʪʦʥʘ, ʥʦ 

ʩʨʝʜʠ çʦʧʧʦʥʝʥʪʦʚè ʅʴʶʪʦʥʘ ʦʩʦʙʝʥʥʦ ʚʳʜʝʣʷʝʪʩʷ ʀʦʛʘʥʥ ɻʝʪʝ, ʠʟʚʝʩʪʥʳʡ 

ʧʦʵʪ. ɽʛʦ ʫʯʝʥʠʝ çʦ ʮʚʝʪʘʭè. ʇʦʷʚʠʚʰʝʝʩʷ ʚ 1810 ʛʦʜʫ, ʪʦ ʝʩʪʴ ʯʝʨʝʟ 150 ʣʝʪ 

ʧʦʩʣʝ çʆʧʪʠʢʠè ʅʴʶʪʦʥʘ, ʙʳʣʦ ʥʘʧʠʩʘʥʦ ʩʦ ʩʪʘʨʦʡ ʘʨʠʩʪʦʪʝʣʝʚʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ, ʧʨʠʤʝʨʦʤ ʢʦʪʦʨʦʡ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʚʦʟʟʨʝʥʠʷ ʜ-ʨʘ ɹʘʨʨʦʫ (ʩʤ. ʚʳʰʝ). 

ɺʩʝ ʙʳ ʥʠʯʝʛʦ, ʥʦ ʝʛʦ çʫʯʝʥʠʝè ʧʨʦʥʠʢʥʫʪʦ ʙʦʣʴʰʠʤ ʧʨʝʟʨʝʥʠʝʤ ʢ ʨʘʙʦʪʘʤ 

ʅʴʶʪʦʥʘ ʧʦ ʩʧʝʢʪʨʫ. ʅʘʭʦʜʷʩʴ ʧʦʜ ʚʧʝʯʘʪʣʝʥʠʝʤ, ʯʪʦ ʦʥ ʨʘʟʨʫʰʠʣ ʪʝʦʨʠʶ 

ʅʴʶʪʦʥʘ, ɻʝʪʝ ʫʪʚʝʨʞʜʘʝʪ: çʧʦʢʘ ʩʫʱʝʩʪʚʦʚʘʣʘ ʥʴʶʪʦʥʦʚʩʢʘʷ ʪʝʦʨʠʷ, ʙʳʣʦ 

ʥʝʚʦʟʤʦʞʥʦ ʥʘʧʠʩʘʪʴ ʠʣʠ ʜʘʞʝ ʧʦʜʛʦʪʦʚʠʪʴ ʧʫʪʴ ʢ ʥʘʧʠʩʘʥʠʶ ʠʩʪʦʨʠʠ ʪʝʦʨʠʠ 

ʮʚʝʪʦʚ; ʥʠʢʦʛʜʘ ʝʱʝ ʘʨʠʩʪʦʢʨʘʪʠʯʝʩʢʦʝ ʧʨʝʜʫʙʝʞʜʝʥʠʝ ʥʝ ʟʘʩʪʘʚʣʷʣʦ ʩʤʦʪ-

ʨʝʪʴ ʩ ʪʘʢʦʡ ʥʘʜʤʝʥʥʦʡ ʥʝʪʝʨʧʠʤʦʩʪʴʶ ʩʚʝʨʭʫ ʚʥʠʟ ʥʘ ʣʠʮ, ʠʥʘʯʝ ʤʳʩʣʷʱʠʭ, 

ʯʝʤ ʵʪʦ ʧʨʘʢʪʠʢʦʚʘʣʦʩʴ ʚ ʰʢʦʣʝ ʅʴʶʪʦʥʘ, ʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʦʤʫ, ʯʪʦ ʙʳʣʦ 

ʩʜʝʣʘʥʦ ʚ ʦʧʪʠʢʝ ʚ ʧʨʝʞʥʠʝ ʚʨʝʤʝʥʘ ʠʣʠ ʜʝʣʘʣʦʩʴ ʟʘʥʦʚʦè. 

 ʅʘ ʩʘʤʦʤ ʜʝʣʝ ɻʝʪʝ ʥʝ ʦʧʨʦʚʝʨʛ ʅʴʶʪʦʥʘ ʠ ʥʝ ʨʘʟʨʫʰʠʣ ʝʛʦ ʪʝʦʨʠʶ. ʅʘʤ 

ʢʘʞʝʪʩʷ, ʯʪʦ ʠʤʝʥʥʦ ʦʥ, ʘ ʥʝ ʅʴʶʪʦʥ çʩ ʥʘʜʤʝʥʥʦʡ ʥʝʪʝʨʧʠʤʦʩʪʴʶè, çʩʚʝʨʭʫ 

ʚʥʠʟè ʚʳʨʘʟʠʣ çʘʨʠʩʪʦʢʨʘʪʠʯʝʩʢʦʝ ʧʨʝʜʫʙʝʞʜʝʥʠʝè ʧʨʦʪʠʚ ʦʙʲʝʢʪʠʚʥʦʡ ʨʝ-

ʘʣʴʥʦʩʪʠ, ʦʙʥʘʨʫʞʝʥʥʦʡ ʅʴʶʪʦʥʦʤ. ʅʴʶʪʦʥ ʩʦʟʜʘʣ ʪʝʦʨʠʶ, ʦʙʲʷʩʥʷʶʱʫʶ 

ʩʚʦʡʩʪʚʘ ʩʚʝʪʦʚʳʭ ʣʫʯʝʡ. ʕʪʦ ʙʳʣʘ ʫʜʠʚʠʪʝʣʴʥʘʷ ʪʝʦʨʠʷ, ʚ ʢʦʪʦʨʦʡ ʩʯʠʪʘʣʦʩʴ. 

ʏʪʦ ʩʚʝʪ ʩʦʩʪʦʠʪ ʠʟ ʯʘʩʪʠʮ, ʩʦʧʨʦʚʦʞʜʘʝʤʳʭ ʚʦʣʥʘʤʠ, ʠ ʢʦʪʦʨʘʷ ʦʙʲʷʩʥʷʣʘ ʥʘ 

ʦʩʥʦʚʝ ʵʪʦʛʦ ʧʨʝʜʚʠʜʝʥʠʷ ʟʘʢʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʚʝʪʘ ʠ ʝʛʦ ʜʝʡʩʪʚʠʷ ʥʘ 

ʚʝʱʝʩʪʚʦ. ʊʝʧʝʨʴ, 250 ʣʝʪ ʩʧʫʩʪʷ, ʥʘʫʢʘ ʨʘʩʧʦʣʘʛʘʝʪ ʯʝʪʢʠʤʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ-

ʤʠ ʪʦʛʦ, ʯʪʦ ʩʚʝʪ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʩʚʦʡʩʪʚʘ ʠ ʚʦʣʥ, ʠ ʢʦʨʧʫʩʢʫʣ, ʵʪʦ ʦʩʦʙʘʷ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʠ ʢʚʘʥʪʦʚ (çʚʦʣʥʘ-ʧʠʣʦʪè ʠʣʠ çʚʦʣ-

ʥʦʚʦʡ ʧʘʢʝʪè ʧʦ ʚʳʨʘʞʝʥʠʶ ʚʳʜʘʶʱʝʛʦʩʷ ʬʠʟʠʢʘ, ʣʘʫʨʝʘʪʘ ʅʦʙʝʣʝʚʩʢʦʡ 

ʧʨʝʤʠʠ ʃʫʠ ʜʝ ɹʨʦʡʣʷ). 

 ʆʜʥʘʢʦ ʥʘʜʦ ʚʩʝʛʜʘ ʧʦʤʥʠʪʴ, ʯʪʦ ʅʴʶʪʦʥ ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ʧʠʩʘʣ: çʣʫʯʠ 

ʩʚʝʪʘ ʥʝ ʷʚʣʷʶʪʩʷ ʮʚʝʪʥʳʤʠ. ɺ ʥʠʭ ʥʝʪ ʥʠʯʝʛʦ, ʢʨʦʤʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʧʦʩʦʙ-
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ʥʦʩʪʠ ʠ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʠʷ ʚʳʟʳʚʘʪʴ ʫ ʥʘʩ ʦʱʫɦʝʥʠʝ (ʚʳʜʝʣʝʥʦ ʥʘʤʠ) ʪʦʛʦ 

ʠʣʠ ʠʥʦʛʦ ʮʚʝʪʘè. ʎʚʝʪ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʠʚʥʦʡ ʬʠʟʠʯʝʩʢʦʡ 

ʚʝʣʠʯʠʥʦʡ, ʩʫʱʝʩʪʚʫʶʱʝʡ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʨʛʘʥʘ ʟʨʝʥʠʷ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʯʝʣʦ-

ʚʝʢʘ ʩʫʱʝʩʪʚʫʝʪ ʠʟʣʫʯʝʥʠʝ, ʠʤʝʶʱʝʝ ʩʚʦʡʩʪʚʦ, ʥʘʟʳʚʘʝʤʦʝ ʮʚʝʪ. ʕʪʦ ʩʚʦʡʩʪ-

ʚʦ ʚʦʟʥʠʢʘʝʪ ʪʦʣʴʢʦ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʠʟʣʫʯʝʥʠʷ ʥʘ ʛʣʘʟ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ, ʚʟʛʣʷʜ 

ɻʝʪʝ ʥʘ ʮʚʝʪ, ʢʘʢ ʥʘ ʥʝʯʪʦ ʝʜʠʥʦʝ ʮʝʣʦʝ, ʥʝʨʘʟʣʦʞʠʤʦʝ, ʠʤʝʝʪ ʧʨʘʚʦ ʥʘ ʩʫʱʝ-

ʩʪʚʦʚʘʥʠʝ ʚ ʧʩʠʭʦʣʦʛʠʠ ʠ ʪʦʤʫ ʧʦʜʦʙʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʯʝʣʦʚʝʢʘ, ʛʜʝ ʬʠʟʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʩʚʝʪʘ ʠ ʮʚʝʪʘ ʥʝ ʠʤʝʝʪ ʟʥʘʯʝʥʠʷ. 
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˗̝̜̏̎̓̑̏̌̎̆ ̜̃̏̐̑̏̒ ̋ ̄̌́̃̆ ρ 
1. ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʮʚʝʪʝ ʚ ʘʥʪʠʯʥʦʝ ʚʨʝʤʷ. 

2. ʉʦʚʨʝʤʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʮʚʝʪʝ. 

3. ʎʚʝʪʦʚʦʡ ʪʨʝʫʛʦʣʴʥʠʢ. 

4. ʎʚʝʪʦʚʘʷ ʜʠʘʛʨʘʤʤʘ (ʮʚʝʪʦʚʦʡ ʣʦʢʫʩ). 

5. ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʮʚʝʪʦʚʦʡ ʪʦʥ. 
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 ςȢ ˣ̃̆̓ ̉ ̒̃̆̓ ̃ ̠̝̅̆̓̆̌̎̏̒̓̉  ̏̂̆̒̓̃́̚ ̉ ̘̆̌̏̃̆̋́ 

ςȢρȢ ˡ̘̉̈̉̏̌̏̄̉̆̒̋̏̆ ̃̏̈̅̆̊̒̓̃̉̆ ̗̃̆̓́ 

ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ, ʮʚʝʪ ʚʳʟʳʚʘʝʪ ʪʝ ʠʣʠ ʠʥʳʝ ʦʱʫʱʝʥʠʷ ʫ ʯʝʣʦʚʝ-

ʢʘ. ʈʘʩʩʤʦʪʨʠʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʨʘʟʥʦʛʦ ʮʚʝʪʘ ʥʘ ʯʝʣʦʚʝʢʘ.  

ʅʘʯʥʝʤ ʩ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʵʪʦ ʩʘʤʳʡ ʜʣʠʥʥʦʚʦʣʥʦʚʳʡ ʚ ʦʧʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ ʮʚʝʪ. ʇʦ-

ʵʪʦʤʫ ʦʥ ʛʣʫʙʦʢʦ ʧʨʦʥʠʢʘʝʪ ʚ ʞʠʚʳʝ ʪʢʘʥʠ, ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ ʠʭ ʧʠʪʘʥʠʝ, ʫʚʝ-

ʣʠʯʠʚʘʝʪ ʤʫʩʢʫʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʧʦʚʳʰʘʝʪ ʢʨʦʚʷʥʦʝ ʜʘʚʣʝʥʠʝ ʠ ʨʠʪʤ ʜʳʭʘ-

ʥʠʷ. ʉʪʠʤʫʣʠʨʫʝʪ ʤʦʟʛ, ʵʬʬʝʢʪʠʚʝʥ ʧʨʠ ʤʝʣʘʥʭʦʣʠʠ. ʉʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʩʘʩʳ-

ʚʘʥʠʶ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ. 

ʂʨʘʩʥʳʡ ʩʚʝʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʚʝʪʨʷʥʦʡ ʦʩʧʳ, ʩʢʘʨʣʘʪʠʥʳ, ʢʦʨʠ ʠ 

ʜʨʫʛʠʭ ʢʦʞʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʂʨʘʩʥʳʝ ʠ ʞʝʣʪʳʝ ʣʫʯʠ ʜʘʣʠ, ʠʥʪʝʨʝʩʥʳʝ ʨʝ-

ʟʫʣʴʪʘʪʳ ʧʨʠ ʣʝʯʝʥʠʠ ʘʧʘʪʠʯʥʳʭ ʠ ʘʥʝʤʠʯʥʳʭ ʜʝʪʝʡ. ʆʥʠ ʚʳʨʘʞʘʣʠʩʴ ʚ ʫʚʝ-

ʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʢʨʘʩʥʳʭ ʢʨʦʚʷʥʳʭ ʪʝʣʝʮ, ʨʦʩʪʝ ʚʝʩʘ ʨʝʙʝʥʢʘ,            ʧʦ-

ʚʳʰʝʥʠʠ  ʝʛʦ  ʘʢʪʠʚʥʦʩʪʠ ʠ ʚ ʫʣʫʯʰʝʥʠʠ ʝʛʦ ʥʘʩʪʨʦʝʥʠʷ. ɹʳʣʦ ʟʘʤʝʯʝʥʦ, ʯʪʦ 

ʥʦʰʝʥʠʝ ʢʨʘʩʥʳʭ ʦʯʢʦʚ ʩʧʦʨʪʩʤʝʥʘʤʠ ʤʦʞʝʪ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʙʣʝʛʯʠʪʴ 

ʜʦʩʪʠʞʝʥʠʝ, ʠʤʠ ʚʳʩʦʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʚʳʰʘʷ ʨʝʘʢʮʠʶ ʠ ʚʳʥʦʩʣʠʚʦʩʪʴ [7]. 

ʂʨʘʩʥʳʤ ʩʚʝʪʦʤ ʪʘʢʞʝ ʣʝʯʘʪ ʥʝʚʨʘʩʪʝʥʠʶ, ʛʦʣʦʚʥʳʝ ʙʦʣʠ, ʛʦʣʦʚʦʢʨʫʞʝʥʠʷ, 

ʙʦʣʠ ʚ ʧʦʟʚʦʥʦʯʥʠʢʝ. ʂʨʘʩʥʳʝ ʣʫʯʠ çʧʨʦʙʫʞʜʘʣʠ ʩʠʣʳ ʙʦʣʴʥʦʛʦ, ʫʚʝʣʠʯʠʚʘʷ 

ʝʛʦ ʘʧʧʝʪʠʪ, ʨʝʛʫʣʠʨʫʷ ʧʠʱʝʚʘʨʝʥʠʝ ʠ ʫʣʫʯʰʘʷ ʦʙʱʝʝ ʧʠʪʘʥʠʝ ʦʨʛʘʥʠʟʤʘ. ʄʳ 

ʜʫʤʘʝʤ, ʯʪʦ ʚ ʵʪʠʭ ʩʯʘʩʪʣʠʚʳʭ ʩʣʫʯʘʷʭ ʜʝʡʩʪʚʠʝ ʩʚʝʪʘ ʠʤʝʝʪ ʚ ʦʩʥʦʚʥʦʤ ʧʩʠ-

ʭʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠ ʥʘʭʦʜʠʪ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʣʝʯʝʥʠʠ ʥʝʨʚʥʦʡ 

ʘʩʪʝʥʠʠè. [7]. 

ʋ ʚʩʝʭ ʜʨʝʚʥʠʭ ʥʘʨʦʜʦʚ ʢʨʘʩʥʳʡ ʮʚʝʪ ʙʳʣ ʮʝʣʝʙʥʳʤ. ʈʘʟʣʠʯʥʳʝ ʨʘʩʪʝʥʠʷ, 

ʞʠʚʦʪʥʳʝ, ʢʘʤʥʠ ʰʠʨʦʢʦ ʫʧʦʪʨʝʙʣʷʣʠʩʴ ʜʣʷ ʣʝʯʝʥʠʷ ʙʦʣʝʟʥʝʡ. ʅʘʧʨʠʤʝʨ: 

ʩʨʝʜʩʪʚʦ ʦʪ ʣʠʭʦʨʘʜʢʠ ð ʥʦʩʠʪʴ ʩ ʩʦʙʦʡ ʚ ʢʨʘʩʥʦʡ ʪʨʷʧʦʯʢʝ ʧʝʨʚʳʝ ʘʥʝʤʦʥʳ 

ʠʣʠ ʥʘʚʦʟʥʦʛʦ ʞʫʢʘ; ʧʨʦʪʠʚ ʫʰʥʦʡ ʙʦʣʠ ʧʦʤʦʛʘʝʪ ʤʦʢʨʠʮʘ ʠʣʠ ʩʦʨʦʢʦʥʦʞʢʘ, 

ʩʚʘʨʝʥʥʘʷ ʩ ʢʨʘʩʥʦʡ ʢʦʞʫʨʦʡ ʧʣʦʜʦʚ ʛʨʘʥʘʪʘ. ʃʶʜʝʡ, ʫʢʫʰʝʥʥʳʭ ʙʝʰʝʥʦʡ ʩʦ-

ʙʘʢʦʡ, ʟʘʱʠʱʘʝʪ ʦʪ ʙʝʰʝʥʩʪʚʘ ʧʝʪʫʰʠʥʳʡ ʛʨʝʙʝʥʴ, ʧʨʠʣʦʞʝʥʥʳʡ ʢ ʨʘʥʝ. ɼʣʷ 
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ʣʝʯʝʥʠʷ ʨʝʚʤʘʪʠʟʤʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʢʣʘʜʳʚʘʪʴ ʢ ʙʦʣʴʥʦʤʫ ʤʝʩʪʫ ʢʨʘʩʥʳʭ 

ʫʣʠʪʦʢ. ʄʥʦʞʝʩʪʚʦ ʧʦʜʦʙʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʘʥʪʠʯʥʦʡ ʣʠʪʝʨʘ-

ʪʫʨʝ, ʘ ʪʘʢʞʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʢʫʣʴʪʫʨ ʜʨʝʚʥʠʭ ʥʘʨʦʜʦʚ. 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ  ʠ  ʮʝʣʝʙʥʦʡ ʩʠʣʦʡ  ʦʙʣʘʜʘʶʪ  ʪʘʢʞʝ  ʜʨʘ-

ʛʦʮʝʥʥʳʝ  ʢʘʤʥʠ  ð ʩʘʤʦʮʚʝʪʳ. ʉʫʱʝʩʪʚʫʝʪ ʜʘʞʝ ʦʪʨʘʩʣʴ ʤʝʜʠʮʠʥʳ, ʥʘʟʳ-

ʚʘʝʤʘʷ ʣʠʪʦʪʝʨʘʧʠʝʡ. ʄʥʦʛʦ ʨʘʩʩʢʘʟʳʚʘʶʪ ʦ ʯʫʜʝʩʥʳʭ ʩʚʦʡʩʪʚʘʭ ʢʘʤʥʝʡ ʥʘ-

ʨʦʜʥʳʝ ʣʝʛʝʥʜʳ. ɸʢʘʜʝʤʠʢ ɸ. ɽ. ʌʝʨʩʤʘʥ ʧʝʨʝʜʘʸʪ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ: çɺʦʪ 

ʢʨʘʩʥʳʡ ʷʭʦʥʪ - ʦʥ ʚʨʘʯʫʝʪ ʩʝʨʜʮʝ, ʤʦʟʛ, ʩʠʣʫ ʠ ʧʘʤʷʪʴ ʯʝʣʦʚʝʢʘ. ʂʪʦ ʷʭʦʥʪ 

ʯʝʨʚʣʝʥʳʡ ʧʨʠ ʩʝʙʝ ʥʦʩʠʪ, ʩʥʦʚ ʩʪʨʘʰʥʳʭ ʠ ʣʠʭʠʭ ʥʝ ʫʚʠʜʠʪ, ʘ ʝʱʝ ʢʪʦ ʷʭʦʥʪ 

ʥʦʩʠʪ ʚ ʧʝʨʩʪʥʝ ʧʨʠ ʩʝʙʝ, ʪʦʪ ʠ ʩʢʨʝʧʠʪ ʩʝʨʜʮʝ ʩʚʦʸ ʠ ʚ ʣʶʜʷʭ ʯʝʩʪʝʥ ʙʫʜʝʪ. 

ɹʝʯʝʪʘ ʢʘʤʝʥʴ ʩʝʨʜʮʝ ʦʙʚʝʩʝʣʠʪ ʠ ʢʨʫʯʠʥʫ, ʠ ʥʝʜʦʙʨʳʝ ʤʳʩʣʠ ʦʪʛʦʥʷʝʪ, ʨʘʟʫʤ 

ʠ ʯʝʩʪʴ ʫʤʥʦʞʘʝʪè [8]. çʇʦ ʧʦʚʝʨʴʷʤ ʥʘʨʦʜʦʚ ɺʦʩʪʦʢʘ,- ʨʘʩʩʢʘʟʳʚʘʝʪ 

ʈ. ɺʘʣʘʝʚ, - ʨʫʙʠʥ ʧʨʠʜʘʝʪ ʝʛʦ ʦʙʣʘʜʘʪʝʣʶ ʩʠʣʫ ʣʴʚʘ, ʙʝʩʩʪʨʘʰʠʝ ʦʨʣʘ ʠ ʤʫʜ-

ʨʦʩʪʴ ʟʤʝʠ. ʆʥ ʩʧʦʩʦʙʩʪʚʫʝʪ ʯʘʨʘʤ ʣʶʙʚʠ ʠ ʩʪʨʘʩʪʠè. [9]. 

ʆ ʜʝʡʩʪʚʠʠ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ ʩʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʜʣʠʪʝʣʴʥʘʷ ʬʠʢʩʘʮʠʷ ʝʛʦ 

ʚʳʟʳʚʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ ð ʫʪʦʤʣʝʥʠʝ, ʨʘʟʜʨʘʞʝʥʠʝ, ʜʝʧʨʝʩʩʠʶ. 

ʆʩʦʙʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʣʶʜʠ ʥʝ ʚʳʥʦʩʷʪ ʢʨʘʩʥʦʛʦ. 

ɼʘʣʝʝ, ʜʚʠʛʘʷʩʴ ʧʦ ʦʧʪʠʯʝʩʢʦʤʫ ʩʧʝʢʪʨʫ ʚ ʩʪʦʨʦʥʫ ʢʦʨʦʪʢʠʭ ʚʦʣʥ, ʧʦʷʚʣʷ-

ʝʪʩʷ ʦʨʘʥʞʝʚʳʡ ʮʚʝʪ. 

ʕʪʦʪ ʮʚʝʪ ð ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʤʝʞʜʫ ʢʨʘʩʥʳʤ ʠ ʞʝʣʪʳʤ, ʜʝʡʩʪʚʠʝ ʝʛʦ ʚ 

ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʦʙʲʝʜʠʥʷʝʪ ʜʝʡʩʪʚʠʷ ʪʦʛʦ ʠ ʜʨʫʛʦʛʦ. ʄ. ɼʝʨʠʙʝʨʝ ʦʪʤʝʯʘʝʪ 

ʝʛʦ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʧʠʱʝʚʘʨʝʥʠʝ ʠ ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ[7]. 

ʕ. ʀ. ɻʦʥʠʢʤʘʥ ʧʝʨʝʯʠʩʣʷʝʪ ʙʣʘʛʦʪʚʦʨʥʦʝ ʜʝʡʩʪʚʠʝ  ʦʨʘʥʞʝʚʳʭ  ʢʘʤʥʝʡ:  

ʷʥʪʘʨʷ,  ʩʝʨʜʦʣʠʢʘ, ʩʘʨʜʦʥʠʢʩʘ, ʢʦʨʫʥʜʘ, ʷʰʤʳ. ʎʝʣʝʙʥʘʷ ʵʥʝʨʛʠʷ ʵʪʠʭ ʢʘʤʥʝʡ 

ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʥʝʡʨʦʵʥʜʦʢʨʠʥʥʦʡ ʨʝʛʫʣʷʮʠʠ, ʜʝʡʩʪʚʫʝʪ ʦʤʦʣʘʞʠʚʘʶʱʝʝ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝʛʝʥʝʨʘʮʠʠ ʪʢʘʥʝʡ, ʠʟʣʝʯʠʚʘʝʪ ʧʘʪʦʣʦʛʠʶ ʣʸʛʢʠʭ ʠ ʦʩʣʘʙʣʝʥ-

ʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʝʨʜʮʘ. ʉʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʤʳʰʝʯʥʦʡ ʩʠʣʳ, ʫʣʫʯ-

ʰʘʝʪ ʢʨʦʚʦʦʙʨʘʱʝʥʠʝ. ɺ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʦʨʘʥʞʝʚʳʡ ʤʦʞʝʪ ʫʪʦʤʣʷʪʴ ʠ 
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ʨʘʟʜʨʘʞʘʪʴ ʥʝ ʤʝʥʝʝ, ʯʝʤ ʢʨʘʩʥʳʡ. ɺʧʨʦʯʝʤ, ʧʝʨʝʜʦʟʠʨʦʚʢʘ ʣʶʙʦʛʦ ʮʚʝʪʘ ʚʳ-

ʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. 

ɾʝʣʪʳʡ ʮʚʝʪ ð ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʦʧʪʠʤʘʣʴʥʳʡ; ʚʠʜʠʤʦʩʪʴ ʝʛʦ ʥʘʠʙʦʣʴʰʘʷ 

ʩʨʝʜʠ ʯʠʩʪʳʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʮʚʝʪʦʚ, ʘ ʥʘʩʳʱʝʥʥʦʩʪʴ ʥʘʠʤʝʥʴʰʘʷ. ʇʦʵʪʦʤʫ 

ʫʪʦʤʣʷʶʱʝʝ ʜʝʡʩʪʚʠʝ ð ʥʘʠʤʝʥʴʰʝʝ. ɾʝʣʪʳʡ ʩʪʠʤʫʣʠʨʫʝʪ ʟʨʝʥʠʝ, ʥʝʨʚʥʫʶ 

ʩʠʩʪʝʤʫ ʠ ʤʦʟʛ. ʆʥ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʝʥ ʚ ʩʣʫʯʘʝ ʫʤʩʪʚʝʥʥʦʡ ʥʝʜʦʩʪʘʪʦʯ-

ʥʦʩʪʠ, ʫʩʧʦʢʘʠʚʘʝʪ ʥʝʢʦʪʦʨʳʝ ʥʝʨʚʥʳʝ ʩʦʩʪʦʷʥʠʷ (ʧʩʠʭʦʥʝʚʨʦʟʳ) [7]. ɹʣʘʛʦ-

ʧʨʠʷʪʥʦʝ ʜʝʡʩʪʚʠʝ ʞʝʣʪʦʛʦ ʮʚʝʪʘ ʥʘ ʟʨʝʥʠʝ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʦʥ ʚʦʟ-

ʙʫʞʜʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʚʘ ʮʚʝʪʦʦʱʫʱʘʶʱʠʭ ʘʧʧʘʨʘʪʘ: ʢʨʘʩʥʳʡ ʠ ʟʝʣʝʥʳʡ 

(ʝʩʣʠ ʠʩʭʦʜʠʪʴ ʠʟ ʪʨʸʭʢʦʤʧʦʥʝʥʪʥʦʡ ʪʝʦʨʠʠ ʮʚʝʪʦʚʦʛʦ ʟʨʝʥʠʷ ʖʥʛʘ ð

 ɻʝʣʴʤʛʦʣʴʮʘ). 

ɽʩʣʠ ʥʦʩʠʪʴ ʞʝʣʪʳʝ ʦʯʢʠ, ʪʦ ʜʘʞʝ ʧʘʩʤʫʨʥʳʝ ʜʥʠ ʙʫʜʫʪ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ 

ʢʘʢ ʩʦʣʥʝʯʥʳʝ.  

ʇʦ ʜʘʥʥʳʤ [10] ʞʝʣʪʳʡ ʮʚʝʪ ʠʩʮʝʣʷʝʪ ʩʣʘʙʦʩʪʴ ʧʠʱʝʚʘʨʝʥʠʷ, ʩʪʠʤʫʣʠʨʫʝʪ 

ʞʝʣʫʜʦʯʥʫʶ ʩʝʢʨʝʮʠʶ,  ʧʨʦʠʟʚʦʜʠʪ  ʦʯʠʱʘʶʱʝʝ  ʚʦʟʜʝʡʩʪʚʠʝ  ʥʘ ʚʝʩʴ   ʦʨʛʘ-

ʥʠʟʤ,   ʚʦʟʙʫʞʜʘʝʪ   ʘʧʧʝʪʠʪ,   ʣʝʯʠʪ ʙʝʩʩʦʥʥʠʮʫ, ʢʦʞʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ. ɾʝʣ-

ʪʳʝ ʢʘʤʥʠ: ʷʥʪʘʨʴ, ʙʝʨʠʣʣ, ʛʠʘʮʠʥʪ, ʩʝʨʜʦʣʠʢ, ʷʰʤʘ ʠ ʜʨʫʛʠʝ. 

ɿʝʣʝʥʳʡ ʮʚʝʪ ð ʩʦʚʝʨʰʝʥʥʦ ʦʩʦʙʝʥʥʳʡ ʚ ʨʷʜʫ ʩʧʝʢʪʨʘʣʴʥʳʭ ʮʚʝʪʦʚ, ʭʦʪʷ 

ʦʥ ʠ ʥʝ ʵʢʩʪʨʝʤʘʣʴʥʳʡ, ʘ ʩʢʦʨʝʝ ʥʝʡʪʨʘʣʴʥʳʡ. ʕʪʦ ʮʚʝʪ ʜʝʚʩʪʚʝʥʥʦʡ ʧʨʠʨʦʜʳ, 

ʤʦʣʦʜʦʡ ɿʝʤʣʠ, ʧʦʢʨʳʪʦʡ ʨʘʩʪʝʥʠʷʤʠ. ʆʨʛʘʥ ʟʨʝʥʠʷ ʯʝʣʦʚʝʢʘ ʬʦʨʤʠʨʦʚʘʣʩʷ ʠ 

ʨʘʟʚʠʚʘʣʩʷ ʚ ʩʨʝʜʝ, ʟʘʧʦʣʥʝʥʥʦʡ ʟʝʣʝʥʳʤ ʩʚʝʪʦʤ; ʮʚʝʪ ʵʪʦʡ ʩʨʝʜʳ ʩʪʘʣ ʧʨʠ-

ʚʳʯʥʳʤ ʠ ʢʦʤʬʦʨʪʥʳʤ, ʪʦ ʝʩʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʦʧʪʠʤʘʣʴʥʳʤ. ɻʣʘʚʥʦʝ ʜʝʡ-

ʩʪʚʠʝ ʟʝʣʝʥʦʛʦ ð ʛʠʧʥʦʪʠʟʠʨʫʶʱʝʝ, ʙʦʣʝʫʪʦʣʷʶʱʝʝ. ʆʥ ʵʬʬʝʢʪʠʚʝʥ ʧʨʠ 

ʥʝʨʚʥʦʡ ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʠ, ʙʝʩʩʦʥʥʠʮʝ ʠ ʫʩʪʘʣʦʩʪʠ, ʧʦʥʠʞʘʝʪ ʢʨʦʚʷʥʦʝ ʜʘʚ-

ʣʝʥʠʝ, ʧʦʜʥʠʤʘʝʪ ʪʦʥʫʩ, ʟʝʣʝʥʳʡ ʨʘʩʰʠʨʷʝʪ ʢʘʧʠʣʣʷʨʳ, ʫʩʧʦʢʘʠʚʘʝʪ ʠ ʦʙʣʝʛ-

ʯʘʝʪ ʥʝʚʨʘʣʛʠʠ ʠ ʤʠʛʨʝʥʠ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʧʩʠʭʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ 

(ʠʩʪʝʨʠʠ, ʥʝʨʚʥʦʛʦ ʧʝʨʝʫʪʦʤʣʝʥʠʷ) [7]. 

ɼʘʥʥʳʝ ʕ. ɻʦʥʠʢʤʘʥ [10] ʦ ʣʝʯʝʙʥʳʭ ʩʚʦʡʩʪʚʘʭ ʟʝʣʝʥʳʭ ʢʘʤʥʝʡ: çʅʦʨʤʘ-

ʣʠʟʘʮʠʷ ʩʝʨʜʝʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʘʨʠʪʤʠʷ, ʪʘʭʠʢʘʨʜʠʷ). ʉʪʘʙʠʣʠʟʘʮʠʷ ʘʨʪʝʨʠ-
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ʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʉʥʠʤʘʝʪ ʛʦʣʦʚʥʳʝ ʙʦʣʠ, ʣʝ-

ʯʠʪ ʦʩʪʨʳʝ ʧʨʦʩʪʫʜʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʜʘʝʪ ʨʘʩʩʣʘʙʣʝʥʠʝ, ʩʥʷʪʠʝ ʥʘʧʨʷʞʝʥʠʷ. 

ʃʝʯʝʥʠʝ ʛʣʘʟ, ʫʣʫʯʰʝʥʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠè. ɼʦʙʘʚʠʤ ʢ ʵʪʦʤʫ: ʧʦʚʳʰʝʥʠʝ 

ʤʫʩʢʫʣʴʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠ ʦʙʣʫʯʝʥʠʠ ʟʝʣʝʥʳʤ ʩʚʝʪʦʤ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ  ʚʨʝʤʝʥʠ  ʠ  ʥʝ  ʚʳʟʳʚʘʝʪ   ʥʝʛʘʪʠʚʥʦʡ  

ʨʝʘʢʮʠʠ,  ʢʘʢ  ʦʪ  ʢʨʘʩʥʦʛʦ  ʩʚʝʪʘ. ʅʘʟʦʚʝʤ ʥʝʢʦʪʦʨʳʝ ʟʝʣʝʥʳʝ ʢʘʤʥʠ: ʠʟʫʤ-

ʨʫʜ, ʤʘʣʘʭʠʪ, ʭʨʠʟʦʣʠʪ, ʙʠʨʶʟʘ, ʥʝʬʨʠʪ, ʦʣʠʚʠʥ, ʭʨʠʟʦʙʝʨʠʣʣé 

ɻʦʣʫʙʦʡ, ʪʘʢ ʞʝ, ʢʘʢ ʞʝʣʪʳʡ ʠ ʟʝʣʝʥʳʡ ð ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʦʧʪʠʤʘʣʴʥʳʡ 

ʮʚʝʪ, ʥʦ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʪʦʥʠʟʠʨʫʶʱʝʤʫ ʞʝʣʪʦʤʫ, ʦʥ ʧʨʦʠʟʚʦʜʠʪ ʫʩʧʦ-

ʢʘʠʚʘʶʱʝʝ ʜʝʡʩʪʚʠʝ: ʫʤʝʥʴʰʘʝʪ ʢʨʦʚʷʥʦʝ ʜʘʚʣʝʥʠʝ, ʟʘʤʝʜʣʷʝʪ ʧʫʣʴʩ ʠ ʨʠʪʤ 

ʜʳʭʘʥʠʷ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʄ. ɼʝʨʠʙʝʨʝ, ʛʦʣʫʙʦʡ ð ʘʥʪʠʩʝʧʪʠʯʝʩʢʠʡ ʮʚʝʪ. 

ʆʥ ʫʤʝʥʴʰʘʝʪ ʥʘʛʥʦʝʥʠʝ, ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʝʥ ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʨʝʚʤʘʪʠʯʝ-

ʩʢʠʭ ʙʦʣʷʭ, ʧʨʠ ʚʦʩʧʘʣʝʥʠʷʭ ʠ ʜʘʞʝ ʧʨʠ ʣʝʯʝʥʠʠ ʨʘʢʘ. ʅʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʛʦ 

ʯʝʣʦʚʝʢʘ ʛʦʣʫʙʦʡ  ʮʚʝʪ ʜʝʡʩʪʚʫʝʪ ʙʦʣʴʰʝ, ʯʝʤ ʟʝʣʝʥʳʡ. ʆʜʥʘʢʦ, ʦʪ ʩʣʠʰʢʦʤ 

ʜʦʣʛʦʛʦ ʦʙʣʫʯʝʥʠʷ ʛʦʣʫʙʳʤ ʩʚʝʪʦʤ ʚʦʟʥʠʢʘʝʪ ʥʝʢʦʪʦʨʘʷ ʫʩʪʘʣʦʩʪʴ ʠʣʠ ʫʛʥʝ-

ʪʝʥʥʦʩʪʴ. ɻʦʣʫʙʦʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʩʚʝʨʭ ʚʦʟʙʫʞʜʝʥʥʳʭ ʠ ʙʫʡʥʦ ʧʦʤʝʰʘʥ-

ʥʳʭ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʙʝʩʩʦʥʥʠʮʳ, ʨʘʩʩʝʠʚʘʥʠʷ ʥʘʚʷʟʯʠʚʳʭ ʠʜʝʡ ʠ 

ʥʘʚʘʞʜʝʥʠʡ; ʧʦʜ ʝʛʦ ʚʣʠʷʥʠʝʤ ʧʘʜʘʝʪ ʤʫʩʢʫʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ. ɻʦʣʫʙʳʤ ʩʚʝ-

ʪʦʤ ʣʝʯʘʪ ʥʝʚʨʘʣʛʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ, ʦʥ ʠʤʝʝʪ ʙʦʣʝʫʪʦʣʷʶʱʝʝ ʜʝʡʩʪʚʠʝ. ʇʨʠʚʝ-

ʜʝʤ ʮʠʪʘʪʫ ʠʟ [7] ʩ. 72: çɼʘʚʥʦ ʫʞʝ éʭʫʜʦʞʥʠʢʠ ʫʢʘʟʳʚʘʣʠ ʥʘ ʚʣʠʷʥʠʝ ʮʚʝʪʘ 

ʥʘ ʥʘʰ ʦʨʛʘʥʠʟʤ. ʅʝʙʦ ʜʘʝʪ ʥʘʤ ʢʘʞʜʳʡ ʜʝʥʴ ʫʙʝʜʠʪʝʣʴʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ 

ʵʪʦʤʫ. ʃʘʟʫʨʥʳʡ ʙʝʨʝʛ ʠ ʛʦʣʫʙʳʝ ʤʦʨʩʢʠʝ ʧʨʦʩʪʦʨʳ ʩ ʜʘʚʥʠʭ ʧʦʨ ʣʝʯʘʪ ʣʶʜʝʡ 

ʮʚʝʪʦʪʝʨʘʧʠʝʡ; ʪʘʤ ʨʦʞʜʘʶʪʩʷ ʣʶʜʠ, ʢʦʪʦʨʳʝ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʞʠʚʫʱʠʭ  

ʧʦʜ  ʩʝʨʳʤ  ʵʢʨʘʥʦʤ ʩʝʚʝʨʥʳʭ ʪʫʤʘʥʦʚè. ɻʦʣʫʙʳʝ ʢʘʤʥʠ ʩʥʠʞʘʶʪ ʢʨʦʚʷʥʦʝ 

ʜʘʚʣʝʥʠʝ, ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʦʩʪʝʦʭʦʥʜʨʦʟʘ, ʥʦʨʤʘʣʠʟʘʮʠʠ ʩʝʨʜʝʯʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʣʝʯʝʥʠʷ ʙʦʣʝʟʥʝʡ ʛʦʨʪʘʥʠ ʠ ʛʦʣʦʩʦʚʳʭ ʩʚʷʟʦʢ, ʨʝʚʤʘʪʠʟʤʘ, ʟʘ-

ʙʦʣʝʚʘʥʠʡ ʛʣʘʟ ʠ ʧʝʯʝʥʠ. ʆʜʥʘʢʦ, ʠʟʙʳʪʦʯʥʦʝ ʜʣʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʤʦʞʝʪ 

ʚʳʟʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʩʪʨʘʭʘ ʠ ʥʘʨʫʰʝʥʠʝ ʮʠʨʢʫʣʷʮʠʠ ʢʨʦʚʠ. ɻʦʣʫʙʳʝ ʢʘʤʥʠ: 

ʙʠʨʶʟʘ, ʘʢʚʘʤʘʨʠʥ, ʣʘʟʫʨʠʪ (ʛʦʣʫʙʦʡ ʰʧʘʪ), ʵʚʢʣʘʟ, ʮʠʨʢʦʥé 
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ɼʝʡʩʪʚʠʝ ʩʠʥʝʛʦ ʮʚʝʪʘ ʥʘ ʦʨʛʘʥʠʟʤ ʤʥʦʛʦʩʪʦʨʦʥʥʝ ʠ ʵʬʬʝʢʪʠʚʥʦ. ʉʠʥʠʡ 

ʧʨʦʠʟʚʦʜʠʪ ʙʦʣʝʝ ʫʩʧʦʢʘʠʚʘʶʱʝʝ ʜʝʡʩʪʚʠʝ, ʯʝʤ ʛʦʣʫʙʦʡ; ʝʛʦ ʜʘʞʝ ʤʦʞʥʦ ʥʘ-

ʟʚʘʪʴ ʫʛʥʝʪʘʶʱʠʤ. ʇʦʩʢʦʣʴʢʫ ʵʪʦʪ ʮʚʝʪ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʡ ʦʙʣʘʩʪʠ ʦʧʪʠʯʝʩʢʦ-

ʛʦ ʩʧʝʢʪʨʘ, ʦʥ ʦʙʣʘʜʘʝʪ ʘʥʪʠʩʝʧʪʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ. ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ 

ʵʥʜʦʢʨʠʥʥʦʡ ʩʬʝʨʳ, ʧʦʯʝʢ, ʣʝʛʢʠʭ, ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʛʣʘʟʥʳʭ ʟʘ-

ʙʦʣʝʚʘʥʠʡ. ʕʬʬʝʢʪʠʚʝʥ ʜʣʷ ʣʝʯʝʥʠʷ ʜʝʪʩʢʠʭ ʠʥʬʝʢʮʠʡ, ʢʦʢʣʶʰʘ, ʞʝʣʪʫʭʠ, 

ʢʦʞʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ [10]. ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʚʣʠʷʥʠʝ ʵʪʦʛʦ ʮʚʝʪʘ ʥʘ ʥʝʨʚʥʫʶ 

ʩʠʩʪʝʤʫ ʉʠʥʠʤ ʩʚʝʪʦʤ ʣʝʯʘʪ ʙʝʩʩʦʥʥʠʮʫ, ʠʧʦʭʦʥʜʨʠʶ, ʰʠʟʦʬʨʝʥʠʶ, ʠʩʪʝ-

ʨʠʶ, ʤʘʥʠʘʢʘʣʴʥʦ-ʜʝʧʨʝʩʩʠʚʥʳʡ ʧʩʠʭʦʟ, ʵʧʠʣʝʧʩʠʶ. 

ʂ. ʉ. ʇʝʪʨʦʚ-ɺʦʜʢʠʥ ʚ ʩʚʦʝʡ ʢʥʠʛʝ çʉʘʤʘʨʢʘʥʜʠè ʨʘʩʩʢʘʟʳʚʘʝʪ ʤʝʩʪʥʫʶ 

ʠʩʪʦʨʠʶ ʦ ʩʠʥʝʤ ʮʚʝʪʝ: çɺ ʂʦʥʩʪʘʥʪʠʥʝ, ʚ ʩʝʚʝʨʥʦʡ ɸʬʨʠʢʝ, ʜʦ ʩʝʡ ʧʦʨʳ ʩʦ-

ʭʨʘʥʠʣʩʷ ɻʦʣʫʙʦʡ ʛʦʨʦʜ. ʀʩʪʦʨʠʶ ʝʛʦ ʷ ʫʟʥʘʣ ʦʪ ʦʙʨʘʟʦʚʘʥʥʳʭ ʘʨʘʙʦʚ. ɺ ʩʝʤ-

ʥʘʜʮʘʪʦʤ ʚʝʢʝ    ʤʝʩʪʥʳʡ ʧʨʘʚʠʪʝʣʴ ʟʘʙʦʣʝʣ ʩʪʨʘʥʥʦʡ ʬʦʨʤʦʡ ʫʜʨʫʯʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʩʜʝʣʘʚʰʝʡ ʢʦʰʤʘʨʥʦʡ ʝʛʦ ʞʠʟʥʴ. ʏʪʦʙ ʨʘʟʚʣʝʯʴ ʩʝʙʷ, ʵʪʦʪ ʙʝʡ 

ʧʨʠʙʝʛʘʣ ʪʦ ʢ ʞʝʩʪʦʢʠʤ ʨʘʩʧʨʘʚʘʤ ʥʘʜ ʧʦʜʜʘʥʥʳʤʠ (ʚ ʂʦʥʩʪʘʥʪʠʥʝ ʦʜʥʘ ʠʟ 

ʩʢʘʣ, ʧʨʠʤʳʢʘʶʱʘʷ ʢ ʜʚʦʨʮʫ, ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ çʉʢʘʣʳ ʞʝʥè, ʩ ʢʦʪʦʨʦʡ ʰʚʳʨʷ-

ʣʠʩʴ ʟʘʧʦʜʦʟʨʝʥʥʳʝ ʙʦʣʴʥʳʤ ʙʝʝʤ ʚ ʥʝʚʝʨʥʦʩʪʠ ʞʝʥʱʠʥʳ ʝʛʦ ʛʘʨʝʤʘ), ʪʦ 

ʠʧʦʭʦʥʜʨʠʢ-ʪʠʨʘʥ ʦʪʜʘʚʘʣʩʷ ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʦʩʪʠ, ʪʦ ʙʨʦʩʘʣʩʷ ʚ ʢʦʨʩʘʨʩʢʠʝ 

ʘʚʘʥʪʶʨʳ, ʪʦ ʢ ʚʨʘʯʘʤ ʠ ʟʥʘʭʘʨʷʤ, ʥʦ ʥʠʯʪʦ ʥʝ ʧʦʤʦʛʘʣʦ ʦʩʠʣʠʪʴ ʙʦʣʝʟʥʴ. 

ʉʨʝʜʠ ʧʣʝʥʥʠʢʦʚ ʙʝʷ ʩʣʫʯʠʣʩʷ ʦʜʠʥ ʚʨʘʯ, ʢʦʪʦʨʳʡ ʧʨʝʜʧʨʠʥʷʣ ʦʨʠʛʠʥʘʣʴ-

ʥʦʝ ʣʝʯʝʥʠʝ. ʇʦʜ ʝʛʦ ʨʫʢʦʚʦʜʩʪʚʦʤ ʢʦʤʥʘʪʘ ʧʨʘʚʠʪʝʣʷ ʙʳʣʘ ʦʢʨʘʰʝʥʘ ʚ ʩʠʥʠʡ 

ʮʚʝʪ, ʠ ʤʝʙʝʣʴ ʠ ʚʩʝ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʧʨʝʜʤʝʪʳ, ʥʘʭʦʜʠʚʰʠʝʩʷ ʚ ʥʝʡ, ʧʨʠʚʝ-

ʜʝʥʳ ʙʳʣʠ ʢ ʵʪʦʡ ʨʘʩʮʚʝʪʢʝ. ɺ ʵʪʦʡ ʢʦʤʥʘʪʝ ʙʦʣʴʥʦʡ ʥʘʯʘʣ ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ 

ʣʫʯʰʝ; ʪʦʛʜʘ ʙʳʣʦ ʨʝʰʝʥʦ ʦʢʨʘʩʠʪʴ ʚ ʩʠʥʝʝ ʚʝʩʴ ʜʚʦʨʝʮ. ʕʬʬʝʢʪ ʦʢʘʟʘʣʩʷ 

ʫʜʠʚʠʪʝʣʴʥʳʤ: ʙʝʡ ʚʦʰʝʣ ʚ ʥʦʨʤʫ, ʠ, ʯʪʦʙ ʩʚʦʠʤ ʧʦʜʜʘʥʥʳʤ ʜʦʩʪʘʚʠʪʴ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʴʩʷ ʪʘʢʠʤ ʙʣʘʛʦʤ, ʦʥ ʧʦʚʝʣʝʣ, ʚʝʩʴ ʛʦʨʦʜ ʦʢʨʘʩʠʪʴ ʧʦ ʨʝ-

ʮʝʧʪʫ ʚʨʘʯʘ - ʮʚʝʪʦʣʝʯʠʪʝʣʷ ʚ ʩʠʥʶʶ ʛʘʤʤʫ. 
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ɺ ʛʦʨʦʜʝ ʛʦʣʫʙʦʛʦ ʙʝʷ ʥʝʙʦ ʢʘʞʝʪʩʷ ʪʷʞʝʣʳʤ ʧʦ ʢʦʥʪʨʘʩʪʫ ʩ ʯʠʩʪʦʡ ʩʠʥʝ-

ʚʦʡ ʟʜʘʥʠʡ. ʉʨʝʜʠ ʝʛʦ ʫʣʠʮ ʠʩʧʳʪʳʚʘʝʰʴ ʣʝʛʢʦʩʪʴ ʚ ʜʚʠʞʝʥʠʷʭ, ʥʝ ʯʫʚʩʪʚʫ-

ʝʰʴ ʫʜʨʫʯʝʥʠʷ ʦʪ ʞʘʨʳ, ʠ ʯʝʪʯʝ, ʷʩʥʝʝ ʜʫʤʘʝʪʩʷ ʚ ʝʛʦ ʨʘʩʮʚʝʪʢʝ. 

ʇʨʠ  ʧʝʨʝʜʦʟʠʨʦʚʢʝ  ʩʠʥʠʡ   ʫʛʥʝʪʘʝʪ ʠ  ʚʳʟʳʚʘʝʪ  ʪʦʨʤʦʞʝʥʠʝ ʥʝʨʚʥʦʡ  

ʩʠʩʪʝʤʳ.  (ɺʧʨʦʯʝʤ, ʧʝʨʝʜʦʟʠʨʦʚʢʘ ʠʩʢʘʞʘʝʪ ʜʝʡʩʪʚʠʝ ʣʶʙʦʛʦ ʮʚʝʪʘ). ʉʠʥʠʝ 

ʢʘʤʥʠ: ʩʘʧʬʠʨ, ʣʘʟʫʨʠʪ, ʙʠʨʶʟʘ, ʪʦʧʘʟ. 

ʌʠʦʣʝʪʦʚʳʡ ʮʚʝʪ ð ʩʘʤʳʡ ʢʦʨʦʪʢʦʚʦʣʥʦʚʳʡ, ʥʘ ʥʝʤ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʦʧʪʠ-

ʯʝʩʢʘʷ ʦʙʣʘʩʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ð ʙʦʣʝʝ ʢʦʨʦʪʢʠʝ ʚʦʣʥʳ (ʫʣʴʪʨʘʬʠʦ-

ʣʝʪʦʚʳʝ) ʫʞʝ ʥʝʚʠʜʠʤʳ. ʌʠʦʣʝʪʦʚʳʡ ʦʙʣʘʜʘʝʪ ʫʥʠʢʘʣʴʥʳʤ ʜʝʡʩʪʚʠʝʤ ʥʘ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʧʩʠʭʠʢʫ (ʚʳʩʰʫʶ ʥʝʨʚʥʫʶ 

ʩʠʩʪʝʤʫ). ʇʨʦʮʠʪʠʨʫʝʤ ʄʦʨʠʩʘ ɼʝʨʠʙʝʨʝ: çʌʠʦʣʝʪʦʚʳʡ  ʜʝʡʩʪʚʫʝʪ ʥʘ ʩʝʨʜʮʝ, 

ʣʝʛʢʠʝ ʠ ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ, ʫʚʝʣʠʯʠʚʘʝʪ ʚʳʥʦʩʣʠʚʦʩʪʴ ʪʢʘʥʠ. ɸʤʝʪʠʩʪʦʚʳʡ 

ʩʚʝʪ ʠʤʝʝʪ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʢʨʘʩʥʦʛʦ ʠ ʪʦʥʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʛʦʣʫʙʦ-

ʛʦ. éʗ ʧʦʤʝʩʪʠʣ ʦʜʥʦʛʦ ʧʦʤʝʰʘʥʥʦʛʦ (ʙʫʡʥʦʛʦ) ʚ ʢʦʤʥʘʪʫ ʩ ʬʠʦʣʝʪʦʚʳʤʠ 

ʦʢʥʘʤʠ; ʥʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʙʦʣʴʥʦʡ ʧʦʧʨʦʩʠʣ ʦʪʧʫʩʪʠʪʴ ʝʛʦ ʜʦʤʦʡ ð ʦʥ ʚʳ-

ʟʜʦʨʦʚʝʣ. ʆʥ ʧʦʢʠʥʫʣ ʧʩʠʭʣʝʯʝʙʥʠʮʫ, ʞʠʚʝʪ ʩʯʘʩʪʣʠʚʦ ʠ ʩʦʚʝʨʰʝʥʥʦ ʟʜʦʨʦʚ. 

ʌʨʘʥʮʫʟʩʢʠʡ ʚʨʘʯ ʐʝʨʝ ʟʘʤʝʯʘʝʪ: çʅʘʩʢʦʣʴʢʦ ʢʨʘʩʥʳʡ ʮʚʝʪ ʚʦʟʙʫʞʜʘʝʪ ʢ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʩʪʦʣʴʢʦ ʬʠʦʣʝʪʦʚʳʡ, ʥʘʦʙʦʨʦʪ, ʟʘʜʝʨʞʠʚʘʝʪ ʝʝ ʠ ʦʩʣʘʙʣʷʝʪè. 

ɼʦʧʦʣʥʠʤ ʵʪʠ ʟʘʤʝʪʢʠ ʜʘʥʥʳʤʠ [10]. ʌʠʦʣʝʪʦʚʳʝ ʢʘʤʥʠ ʠʟʣʝʯʠʚʘʶʪ ʧʩʠ-

ʭʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʝʚʨʘʣʛʠʶ, ʙʦʣʝʟʥʠ ʧʦʯʝʢ ʠ ʧʝʯʝʥʠ, ʚʦʩʧʘʣʠʪʝʣʴʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ. ʇʨʠ ʧʝʨʝʜʦʟʠʨʦʚʢʝ ʬʠʦʣʝʪʦʚʳʡ ʚʳʟʳʚʘʝʪ ʫʛʥʝʪʝʥʠʝ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ.  ʌʠʦʣʝʪʦʚʳʝ ʢʘʤʥʠ: ʘʤʝʪʠʩʪ, ʯʘʨʦʠʪ, ʩʠʨʝʥʝʚʳʡ ʭʘʣʮʝʜʦʥ, ʩʠʨʝʥʝ-

ʚʳʡ ʪʫʨʤʘʣʠʥ, ʛʨʘʥʘʪ, ʪʦʧʘʟ. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʙʳʣʠ ʧʝʨʝʯʠʩʣʝʥʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯ-

ʥʳʭ ʮʚʝʪʦʚ ʥʘ ʯʝʣʦʚʝʢʘ, ʨʘʩʩʤʦʪʨʠʤ ʩʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʢ ʚʦʩʧʨʠʷʪʠʶ ʮʚʝ-

ʪʘ. 

 ʆʩʥʦʚʥʫʶ ʜʦʣʶ ʧʨʝʜʤʝʪʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʮʚʝʪʦʚʳʝ ʦʱʫʱʝʥʠʷ, ʩʦʩʪʘʚʣʷ-

ʶʪ ʥʝʩʘʤʦʩʚʝʪʷʱʠʝʩʷ ʪʝʣʘ, ʢʦʪʦʨʳʝ ʣʠʰʴ ʦʪʨʘʞʘʶʪ ʠʣʠ ʧʨʦʧʫʩʢʘʶʪ ʩʚʝʪ, ʠʟ-

ʣʫʯʘʝʤʳʡ ʠʩʪʦʯʥʠʢʘʤʠ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʮʚʝʪ ʧʨʝʜʤʝʪʘ ʦʙʫʩʣʦʚʣʝʥ ʩʣʝʜʫʶ-
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ʱʠʤʠ ʬʘʢʪʦʨʘʤʠ: ʝʛʦ ʦʢʨʘʩʢʦʡ ʠ ʩʚʦʡʩʪʚʘʤʠ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ; ʦʧʪʠʯʝʩʢʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʠ ʩʨʝʜʳ, ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʩʚʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ; 

ʩʚʦʡʩʪʚʘʤʠ ʟʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʝʱʸ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫ-

ʯʝʥʥʦʛʦ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʝʨʝʨʘʙʦʪʢʠ ʟʨʠʪʝʣʴʥʳʭ ʚʧʝʯʘʪʣʝ-

ʥʠʡ ʚ ʤʦʟʛʦʚʳʭ ʮʝʥʪʨʘʭ.  

ʕʚʦʣʶʮʠʦʥʥʦ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʚʦʩʧʨʠʷʪʠʶ ʮʚʝʪʘ ʨʘʟʚʠʣʘʩʴ ʜʣʷ ʮʝʣʝʡ ʠʜʝʥ-

ʪʠʬʠʢʘʮʠʠ ʧʨʝʜʤʝʪʦʚ ʚʤʝʩʪʝ ʩʦ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʢ ʚʦʩʧʨʠʷʪʠʶ ʜʨʫʛʠʭ ʠʭ 

ʩʚʦʡʩʪʚ (ʨʘʟʤʝʨʦʚ, ʪʚʸʨʜʦʩʪʠ, ʪʝʧʣʦʪʳ ʠ ʜʨ.) ʠ ʧʝʨʝʤʝʱʝʥʠʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, 

ʧʦʤʦʛʘʷ ʦʙʥʘʨʫʞʠʚʘʪʴ ʠ ʦʧʦʟʥʘʚʘʪʴ ʚ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʩʠʪʫʘʮʠʷʭ ʦʪʜʝʣʴʥʳʝ 

ʧʨʝʜʤʝʪʳ ʧʦ ʠʭ ʦʢʨʘʩʢʝ ʧʨʠ ʚʩʝʚʦʟʤʦʞʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʦʩʚʝʱʝʥʠʷ ʠ ʩʦʩʪʦʷ-

ʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʠʭ ʩʨʝʜʳ. 

ʕʪʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʷʚʠʣʘʩʴ ʛʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ ʪʦ-

ʛʦ, ʯʪʦ ʠʭ ʮʚʝʪʘ     ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʠʭ ʦʢʨʘʩʢʦʡ, ʠ ʧʨʠ ʧʨʠʚʳʯʥʳʭ 

ʜʣ̫ ʯʝʣʦʚʝʢʘ ʫʩʣʦʚʠʷʭ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʯʸʪ ʚʥʦʩʠʤʦʡ ʥʘʙʣʶʜʘʪʝʣʝʤ ʙʝʩʩʦʟʥʘ-

ʪʝʣʴʥʦ ʧʦʧʨʘʚʢʠ ʥʘ ʦʩʚʝʱʝʥʠʝ ʣʠʰʴ ʚ ʤʘʣʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʦʪ ʦʩʚʝʱʝʥʠʷ.  

ʅʘʧʨʠʤʝʨ, ʟʝʣʸʥʘʷ ʣʠʩʪʚʘ ʜʝʨʝʚʴʝʚ ʧʨʠʟʥʘʸʪʩʷ ʟʝʣʸʥʦʡ ʜʘʞʝ ʧʨʠ ʢʨʘʩʥʦʚʘ-

ʪʦʤ ʦʩʚʝʱʝʥʠʠ ʥʘ ʟʘʢʘʪʝ ʩʦʣʥʮʘ. ʆʛʦʚʦʨʢʘ ʦ ʧʨʠʚʳʯʥʳʭ (ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ) 

ʫʩʣʦʚʠʷʭ ʥʘʙʣʶʜʝʥʠʷ ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʘ - ʝʩʣʠ ʩʜʝʣʘʪʴ ʠʭ ʨʝʟʢʦ ʥʝʦʙʳʯʥʳ-

ʤʠ, ʩʫʞʜʝʥʠʷ ʯʝʣʦʚʝʢʘ ʦ ʮʚʝʪʘʭ ʧʨʝʜʤʝʪʦʚ (ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʝʛʦ ʮʚʝʪʦʚʳʝ 

ʦʱʫʱʝʥʠʷ) ʩʪʘʥʦʚʷʪʩʷ ʥʝʫʚʝʨʝʥʥʳʤʠ ʠʣʠ ʦʰʠʙʦʯʥʳʤʠ. ʊʘʢ, ʦʧʠʩʘʥʠʷ ʠ ʧʦ-

ʧʳʪʢʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʮʚʝʪʘ, ʪ. ʥ. ʢʦʩʤʠʯʝʩʢʠʭ ʟʦʨʴ, ʩʜʝʣʘʥʥʳʝ ʨʘʟʥʳʤʠ 

ʢʦʩʤʦʥʘʚʪʘʤʠ, ʩʠʣʴʥʦ ʦʪʣʠʯʘʣʠʩʴ ʦʜʥʦ ʦʪ ʜʨʫʛʦʛʦ ʠ ʦʪ ʮʚʝʪʘ ʵʪʠʭ "ʟʦʨʴ", ʟʘ-

ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʦʙʲʝʢʪʠʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʮʚʝʪʥʦʡ ʬʦʪʦʛʨʘʬʠʠ.  

ɺʳʨʘʙʘʪʳʚʘʶʱʝʝʩʷ ʠ ʟʘʢʨʝʧʣʷʶʱʝʝʩʷ ʚ ʯʝʣʦʚʝʯʝʩʢʦʤ ʩʦʟʥʘʥʠʠ ʫʩʪʦʡʯʠ-

ʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʦʧʨʝʜʝʣʸʥʥʦʤ ʮʚʝʪʝ ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʦʤ ʧʨʠʟʥʘʢʝ ʧʨʠ-

ʚʳʯʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘʙʣʶʜʝʥʠʷ ʥʘʟʳʚʘʝʪʩʷ "ʵʬʬʝʢʪʦʤ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʮʚʝʪʘ" 

ʠʣʠ ʷʚʣʝʥʠʝʤ ʢʦʥʩʪʘʥʪʥʦʩʪʠ ʮʚʝʪʘ. ʕʪʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʟʨʠ-

ʪʝʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʨʘʩʩʤʘʪʨʠʚʘʥʠʠ ʥʝʩʘ-

ʤʦʩʚʝʪʷʱʠʭʩʷ ʧʨʝʜʤʝʪʦʚ ʠ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʤʳ 
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ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʝʜʤʝʪʦʚ, ʧʦʜʩʦʟʥʘʪʝʣʴʥʦ ʩʨʘʚ-

ʥʠʚʘʷ ʠʭ ʮʚʝʪʘ, ʣʠʙʦ ʩʨʘʚʥʠʚʘʝʤ ʮʚʝʪʦʚʳʝ ʦʱʫʱʝʥʠʷ ʦʪ ʨʘʟʥʦʦʢʨʘʰʝʥʥʳʭ 

ʠʣʠ ʨʘʟʥʦʦʩʚʝʱʸʥʥʳʭ ʫʯʘʩʪʢʦʚ ʵʪʠʭ ʧʨʝʜʤʝʪʦʚ.  

ʕʬʬʝʢʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʮʚʝʪʘ ʥʝʩʘʤʦʩʚʝʪʷʱʠʭʩʷ ʦʙʲʝʢʪʦʚ ʥʘʩʪʦʣʴʢʦ ʟʥʘ-

ʯʠʪʝʣʝʥ, ʯʪʦ ʜʘʞʝ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʩʩʤʘʪʨʠʚʘʥʠʷ ʮʚʝʪ ʧʨʝʜʤʝʪʘ 

ʦʩʦʟʥʘʸʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʦʟʥʘʥʠʷ ʧʨʝʜʤʝʪʘ ʧʦ ʜʨʫʛʠʤ ʧʨʠʟʥʘʢʘʤ. ʅʘʠʤʝʥʦ-

ʚʘʥʠʷ ʤʥʦʛʠʭ ʮʚʝʪʦʚ ʧʨʦʠʟʦʰʣʠ ʦʪ ʥʘʟʚʘʥʠʝ ʦʙʲʝʢʪʦʚ, ʦʢʨʘʩʢʘ ʢʦʪʦʨʳʭ ʦʯʝʥʴ 

ʩʠʣʴʥʦ ʚʳʨʘʞʝʥʘ: ʤʘʣʠʥʦʚʳʡ, ʨʦʟʦʚʳʡ, ʠʟʫʤʨʫʜʥʳʡ. ʅʝʨʝʜʢʦ ʜʘʞʝ ʮʚʝʪ ʠʩ-

ʪʦʯʥʠʢʘ ʩʚʝʪʘ ʦʧʠʩʳʚʘʶʪ ʮʚʝʪʦʤ ʢʘʢʦʛʦ-ʣʠʙʦ ʭʘʨʘʢʪʝʨʥʦʛʦ ʥʝʩʚʝʪʷʱʝʛʦʩʷ 

ʦʙʲʝʢʪʘ: ʢʨʦʚʘʚʦ-ʢʨʘʩʥʳʡ ʜʠʩʢ ʉʦʣʥʮʘ.  

ʕʬʬʝʢʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʮʚʝʪʘ ʥʝ ʩʪʦʣʴ ʩʠʣʸʥ ʜʣʷ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ, ʧʦ-

ʩʢʦʣʴʢʫ ʚ ʦʙʳʯʥʳʭ (ʥʝ ʩʚʷʟʘʥʥʳʭ ʩ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʦʤ) ʫʩʣʦʚʠʷʭ ʠʭ ʨʝʜʢʦ ʩʦ-

ʧʦʩʪʘʚʣʷʶʪ ʩ ʜʨʫʛʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ, ʠ ʟʨʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟʘʪʦʨ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʘʜʘʧʪʠʨʫʝʪʩʷ ʢ ʫʩʣʦʚʠʷʤ ʦʩʚʝʱʝʥʠʷ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʥʝʦʧ-

ʨʝʜʝʣʸʥʥʦʩʪʴ ʧʦʥʷʪʠʷ ʙʝʣʳʡ ʩʚʝʪ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʦʣʥʦʡ ʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʧʦʥʷ-

ʪʠʷ "ʙʝʣʳʡ ʮʚʝʪ ʧʦʚʝʨʭʥʦʩʪʠ ʥʝʩʘʤʦʩʚʝʪʷʱʝʛʦʩʷ ʧʨʝʜʤʝʪʘ" (ʮʚʝʪ ʧʦʚʝʨʭʥʦ-

ʩʪʠ, ʥʘ ʚʩʝʭ ʫʯʘʩʪʢʘʭ ʢʦʪʦʨʦʡ ʚʦ ʚʩʸʤ ʚʠʜʠʤʦʤ ʜʠʘʧʘʟʦʥʝ ʤʠʥʠʤʘʣʴʥʦ ʠ ʦʜʠ-

ʥʘʢʦʚʦ ʧʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʛʣʦʱʝʥʠʷ ʩʚʝʪʘ).  

ɺʦʩʧʨʠʷʪʠʝ ʮʚʝʪʘ ʤʦʞʝʪ ʯʘʩʪʠʯʥʦ ʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʩʠʭʦʬʠʟʠʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘʙʣʶʜʘʪʝʣʷ, ʥʘʧʨʠʤʝʨ, ʫʩʠʣʠʚʘʪʴʩʷ ʚ ʦʧʘʩʥʳʭ ʩʠʪʫʘ-

ʮʠʷʭ, ʫʤʝʥʴʰʘʪʴʩʷ ʧʨʠ ʫʩʪʘʣʦʩʪʠ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʘʜʘʧʪʘʮʠʶ ʛʣʘʟʘ ʢ ʫʩʣʦʚʠʷʤ ʦʩʚʝʱʝʥʠʷ, ʦʥʦ ʤʦʞʝʪ ʜʦʚʦʣʴʥʦ 

ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʦʙʳʯʥʦʛʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ (ʪʦ-

ʛʦ ʞʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ) - ʷʚʣʝʥʠʝ, ʦʪʢʨʳʪʦʝ ʥʝʤʝʮʢʠʤʠ 

ʫʯʸʥʳʤʠ ɺ. ɹʝʮʦʣʴʜʦʤ ʠ ʕ. ɹʨʶʢʢʝ ʚ 1870-ʭ ʛʛ. ʆʥʦ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ-

ʩʷ ʚ ʪ. ʥ. ʙʠʥʦʢʫʣʷʨʥʦʡ ʢʦʣʦʨʠʤʝʪʨʠʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʥʝʟʘʚʠʩʠʤʦʡ ʘʜʘʧʪʘʮʠʠ 

ʦʜʥʦʛʦ ʛʣʘʟʘ ʦʪ ʜʨʫʛʦʛʦ. ɺʩʸ ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʝʜʫʱʫʶ ʨʦʣʴ ʤʦʟʛʦʚʳʭ ʮʝʥ-

ʪʨʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʚʦʩʧʨʠʷʪʠʝ ʮʚʝʪʦʚ, ʠ ʩʪʝʧʝʥʠ ʠʭ "ʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ" 

(ʧʨʠ ʥʝʠʟʤʝʥʥʦʤ ʬʦʪʦʭʠʤʠʯʝʩʢʦʤ ʘʧʧʘʨʘʪʝ ʮʚʝʪʦʚʦʛʦ ʟʨʝʥʠʷ). 
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ʎʚʝʪʘ ʠʟʣʫʯʝʥʠʡ, ʜʣʠʥʳ ʚʦʣʥ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʦʧʨʝʜʝʣʸʥʥʳʭ ʠʥ-

ʪʝʨʚʘʣʘʭ ʠʟ ʜʠʘʧʘʟʦʥʘ ʚʠʜʠʤʦʛʦ ʩʚʝʪʘ ʚʦʢʨʫʛ ʜʣʠʥʳ ʚʦʣʥʳ ʢʘʢʦʛʦ-ʣʠʙʦ ʤʦʥʦ-

ʭʨʦʤʘʪʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʥʘʟʳʚʘʶʪʩʷ ʩʧʝʢʪʨʘʣʴʥʳʤʠ ʮʚʝʪʘʤʠ. ʀʟʣʫʯʝʥʠʷ ʩ 

ʜʣʠʥʘʤʠ ʚʦʣʥ ʦʪ 380 ʜʦ 470 ʥʤ ʠʤʝʶʪ ʬʠʦʣʝʪʦʚʳʡ ʠ ʩʠʥʠʡ ʮʚʝʪ, ʦʪ 480 ʜʦ 500 

ʥʤ - ʩʠʥʝ-ʟʝʣʸʥʳʡ, ʦʪ 510 ʜʦ 560 ʥʤ - ʟʝʣʸʥʳʡ, ʦʪ 570 ʜʦ 590 ʥʤ - ʞʸʣʪʦ-

ʦʨʘʥʞʝʚʳʡ, ʦʪ 600 ʜʦ 730 ʥʤ - ʢʨʘʩʥʳʡ (ʚ ʙʦʣʝʝ ʤʝʣʢʠʭ ʫʯʘʩʪʢʘʭ ʵʪʠʭ ʠʥʪʝʨ-

ʚʘʣʦʚ ʮʚʝʪʘ ʠʟʣʫʯʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʤ ʦʪʪʝʥʢʘʤ ʫʢʘʟʘʥʥʳʭ ʮʚʝʪʦʚ, 

ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʣʝʛʢʦ ʨʘʟʣʠʯʘʝʪʩʷ ʪʨʝʥʠʨʦʚʘʥʥʳʤ ʥʘʙʣʶʜʘʪʝ-

ʣʝʤ).  

ʈʘʟʚʠʪʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʦʱʫʱʝʥʠʶ ʮʚʝʪʦʚ ʵʚʦʣʶʮʠʦʥʥʦ ʦʙʝʩʧʝʯʠʚʘʣʦʩʴ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʮʚʝʪʦʚʦʛʦ ʟʨʝʥʠʷ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʪʨʸʭ 

ʪʠʧʦʚ ʮʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʬʦʪʦʨʝʮʝʧʪʦʨʦʚ ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʫʯʘʩʪʢʝ ʩʝʪʯʘʪʢʠ 

ʛʣʘʟʘ (ʪ. ʥ. ʢʦʣʙʦʯʝʢ) ʩ ʤʘʢʩʠʤʫʤʘʤʠ ʩʧʝʢʪʨʘʣʴʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ ʪʨʝʭ 

ʨʘʟʥʳʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ: ʢʨʘʩʥʦʤ, ʟʝʣʸʥʦʤ ʠ ʩʠʥʝʤ, ʘ ʪʘʢʞʝ ʠ ʯʝʪʚʸʨʪʦ-

ʛʦ ʪʠʧʘ ʨʝʮʝʧʪʦʨʦʚ (ʧʘʣʦʯʝʢ), ʥʝ ʦʙʣʘʜʘʶʱʠʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʡ ʯʫʚʩʪʚʠ-

ʪʝʣʴʥʦʩʪʴʶ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʦʜʥʦʤʫ ʩʧʝʢʪʨʘʣʴʥʦʤʫ ʮʚʝʪʫ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ 

ʧʝʨʠʬʝʨʠʠ ʩʝʪʯʘʪʢʠ ʠ ʠʛʨʘʶʱʠʭ ʛʣʘʚʥʫʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ ʘʭʨʦʤʘʪʠʯʝʩʢʠʭ 

(ʩʤ. ʥʠʞʝ) ʟʨʠʪʝʣʴʥʳʭ ʦʙʨʘʟʦʚ.  

ʏʘʩʪʦ ʥʝʜʦʦʮʝʥʠʚʘʝʤʦʝ ʟʥʘʯʝʥʠʝ ʧʘʣʦʯʝʢ ʚ ʤʝʭʘʥʠʟʤʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʮʚʝ-

ʪʦʚ ʩʪʘʥʦʚʠʪʩʷ ʪʝʤ ʚʳʰʝ, ʯʝʤ ʥʠʞʝ ʦʩʚʝʱʸʥʥʦʩʪʴ ʥʘʙʣʶʜʘʝʤʳʭ ʧʨʝʜʤʝʪʦʚ. 

ɺʦʟʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʧʦ ʩʧʝʢʪʨʘʣʴʥʦʤʫ ʩʦʩʪʘʚʫ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʪʦʢʦʚ 

ʣʫʯʠʩʪʦʡ ʵʥʝʨʛʠʠ ʥʘ ʵʪʠ ʯʝʪʳʨʝ ʪʠʧʘ ʨʝʮʝʧʪʦʨʦʚ ʩʝʪʯʘʪʢʠ ʠ ʷʚʣʷʝʪʩʷ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʨʘʟʣʠʯʥʳʭ ʚʦʩʧʨʠʷʪʠʡ ʮʚʝʪʦʚ. ʂʦʤʙʠʥʘʮʠʠ ʨʘʟʥʳʭ ʧʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʟʜʨʘʞʝʥʠʡ ʬʦʪʦʨʝʮʝʧʪʦʨʦʚ, ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʳʝ ʠ ʚ ʧʝʨʠʬʝ-

ʨʠʡʥʳʭ ʧʨʦʚʦʜʷʱʠʭ ʥʝʨʚʥʳʭ ʧʫʪʷʭ, ʠ ʚ ʤʦʟʛʦʚʳʭ ʟʨʠʪʝʣʴʥʳʭ ʮʝʥʪʨʘʭ, ʜʘʶʪ 

ʚʩʸ ʤʥʦʛʦʦʙʨʘʟʠʝ ʮʚʝʪʦʚʳʭ ʦʱʫʱʝʥʠʡ.  

ʉʫʤʤʘʨʥʘʷ ʩʧʝʢʪʨʘʣʴʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʛʣʘʟʘ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʜʝʡʩʪʚʠ-

ʝʤ ʬʦʪʦʨʝʮʝʧʪʦʨʦʚ ʚʩʝʭ ʪʠʧʦʚ, ʤʘʢʩʠʤʘʣʴʥʘ ʚ "ʟʝʣʸʥʦʡ" ʦʙʣʘʩʪʠ (ʜʣʠʥʘ ʚʦʣ-

ʥʳ ʦʢʦʣʦ 555 ʥʤ), ʘ ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʦʩʚʝʱʸʥʥʦʩʪʠ ʩʤʝʱʘʝʪʩʷ ʚ "ʩʠʥʝ-
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ʟʝʣʸʥʫʶ" ʦʙʣʘʩʪʴ. ʇʨʝʜʧʦʣʘʛʘʚʰʘʷʩʷ ʨʘʥʝʝ ʩʚʦʜʠʤʦʩʪʴ ʚʩʝʭ ʮʚʝʪʦʚʳʭ ʦʱʫ-

ʱʝʥʠʡ ʢ ʩʦʯʝʪʘʥʠʷʤ ʨʘʟʣʠʯʥʳʭ ʨʘʟʜʨʘʞʝʥʠʡ ʪʦʣʴʢʦ ʪʨʸʭ ʪʠʧʦʚ ʮʚʝʪʦʯʫʚʩʪʚʠ-

ʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʩʣʫʞʠʣʘ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʧʦʩʦʙʦʚ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʦʛʦ ʚʳʨʘʞʝʥʠʷ ʮʚʝʪʦʚ ʚ ʚʠʜʝ ʥʘʙʦʨʘ ʪʨʸʭ ʯʠʩʝʣ. ʇʦʜʦʙʥʳʡ ʧʦʜʭʦʜ ʠʤʝʝʪ ʨʘ-

ʮʠʦʥʘʣʴʥʫʶ ʦʩʥʦʚʫ (ʩʤ. ʥʠʞʝ), ʦʜʥʘʢʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʘʢʠʭ ʩʧʦʩʦʙʦʚ ʥʝ ʤʦʛ-

ʣʠ ʙʳʪʴ ʫʯʪʝʥʳ ʚʣʠʷʥʠʝ ʚʘʨʠʘʮʠʡ ʦʩʚʝʱʸʥʥʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ, 

ʨʦʣʴ (ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʘʷ) ʟʨʠʪʝʣʴʥʳʭ ʤʦʟʛʦʚʳʭ ʮʝʥʪʨʦʚ ʠ ʦʙʱʝʛʦ ʧʩʠʭʦʬʠ-

ʟʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘʙʣʶʜʘʪʝʣʷ.  

ʇʨʠ ʫʪʦʯʥʸʥʥʦʤ ʢʘʯʝʩʪʚʝʥʥʦʤ ʦʧʠʩʘʥʠʠ ʮʚʝʪʘ ʠʩʧʦʣʴʟʫʶʪ ʪʨʠ ʝʛʦ ʩʫʙʲʝʢ-

ʪʠʚʥʳʭ ʘʪʨʠʙʫʪʘ: ʮʚʝʪʦʚʦʡ ʪʦʥ (ʎʊ), ʥʘʩʳʱʝʥʥʦʩʪʴ ʠ ʩʚʝʪʣʦʪʫ.  

ʈʘʟʜʝʣʝʥʠʝ ʧʨʠʟʥʘʢʘ ʮʚʝʪʘ ʥʘ ʵʪʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʝʩʪʴ ʨʝ-

ʟʫʣʴʪʘʪ ʤʳʩʣʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʷʱʝʛʦ ʦʪ ʥʘʚʳʢʘ ʠ ʦʙʫʯʝʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʡ ʘʪʨʠʙʫʪ ʮʚʝʪʘ - ʎʊ (ʦʪʪʝʥʦʢ ʮʚʝʪʘ) - ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʚ ʯʝʣʦ-

ʚʝʯʝʩʢʦʤ ʩʦʟʥʘʥʠʠ ʩ ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʴʶ ʦʢʨʘʩʢʠ ʧʨʝʜʤʝʪʘ ʦʧʨʝʜʝʣʸʥʥʳʤ ʪʠ-

ʧʦʤ ʧʠʛʤʝʥʪʘ, ʢʨʘʩʢʠ, ʢʨʘʩʠʪʝʣʷ. ʅʘʧʨʠʤʝʨ, ʟʝʣʸʥʳʡ ʪʦʥ ʧʨʠʩʚʘʠʚʘʶʪ ʧʨʝʜ-

ʤʝʪʘʤ ʩ ʦʢʨʘʩʢʦʡ, ʙʣʠʟʢʦʡ ʢ ʦʢʨʘʩʢʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʟʝʣʝʥʠ, ʩʦʜʝʨʞʘʱʝʡ ʭʣʦʨʦ-

ʬʠʣʣ. ʅʘʩʳʱʝʥʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʝʧʝʥʴ, ʫʨʦʚʝʥʴ, ʩʠʣʫ ʚʳʨʘʞʝʥʠʷ ʎʊ. 

ʕʪʦʪ ʘʪʨʠʙʫʪ ʚ ʯʝʣʦʚʝʯʝʩʢʦʤ ʩʦʟʥʘʥʠʠ ʩʚʷʟʘʥ ʩ ʢʦʣʠʯʝʩʪʚʦʤ (ʢʦʥʮʝʥʪʨʘʮʠʝʡ) 

ʧʠʛʤʝʥʪʘ, ʢʨʘʩ-ʢʠ, ʢʨʘʩʠʪʝʣʷ.  

ʉʝʨʳʝ ʪʦʥʘ ʥʘʟʳʚʘʶʪʩʷ ʘʭʨʦʤʘʪʠʯʝʩʢʠʤʠ (ʙʝʩʮʚʝʪʥʳʤʠ) ʠ ʩʯʠʪʘʶʪ, ʯʪʦ 

ʦʥʠ ʥʝ ʠʤʝʶʪ ʥʘʩʳʱʝʥʥʦʩʪʠ ʠ ʨʘʟʣʠʯʘʶʪʩʷ ʣʠʰʴ ʧʦ ʩʚʝʪʣʦʪʝ. ʉʚʝʪʣʦʪʫ ʩʦʟ-

ʥʘʥʠʝ ʦʙʳʯʥʦ ʩʚʷʟʳʚʘʝʪ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʯʸʨʥʦʛʦ ʠʣʠ ʙʝʣʦʛʦ ʧʠʛʤʝʥʪʘ, ʨʝʞʝ - ʩ 

ʦʩʚʝʱʸʥʥʦʩʪʴʶ. ʉʚʝʪʣʦʪʫ ʨʘʟʥʦʦʢʨʘʰʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʦʮʝʥʠʚʘʶʪ, ʩʦʧʦʩʪʘʚʣʷʷ 

ʠʭ ʩ ʘʭʨʦʤʘʪʠʯʥʳʤʠ ʦʙʲʝʢʪʘʤʠ. ɸʭʨʦʤʘʪʠʯʥʦʩʪʴ ʥʝʩʘʤʦʩʚʝʪʷʱʠʭʩʷ ʦʙʲʝʢʪʦʚ 

ʦʙʫʩʣʦʚʣʝʥʘ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʨʘʚʥʦʤʝʨʥʳʤ, ʦʜʠʥʘʢʦʚʳʤ ʦʪʨʘʞʝʥʠʝʤ ʠʤʠ ʠʟ-

ʣʫʯʝʥʠʡ ʚʩʝʭ ʜʣʠʥ ʚʦʣʥ ʚ ʧʨʝʜʝʣʘʭ ʚʠʜʠʤʦʛʦ ʩʧʝʢʪʨʘ. ʎʚʝʪ ʘʭʨʦʤʘʪʠʯʥʳʭ ʧʦ-

ʚʝʨʭʥʦʩʪʝʡ, ʦʪʨʘʞʘʶʱʠʭ ʤʘʢʩʠʤʫʤ ʩʚʝʪʘ, ʥʘʟʳʚʘʝʪʩʷ ʙʝʣʳʤ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʦ ʪʘʢʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʙʝʣʳʤʠ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ 

ʧʨʝʜʤʝʪʳ, ʢʦʪʦʨʳʝ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʩʨʘʚʥʝʥʠʠ ʜʘʶʪ ʨʘʟʥʳʝ ʮʚʝʪʦʚʳʝ 
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ʦʱʫʱʝʥʠʷ, ʩʨʝʜʠ ʘʭʨʦʤʘʪʠʯʝʩʢʠʭ ʮʚʝʪʦʚ ʥʝʩʘʤʦʩʚʝʪʷʱʠʭʩʷ ʦʙʲʝʢʪʦʚ ʙʝʣʳʡ 

ʮʚʝʪ ʟʘʥʠʤʘʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʇʦʚʝʨʭʥʦʩʪʠ ʩ ʙʝʣʦʡ ʦʢʨʘʩʢʦʡ 

ʯʘʩʪʦ ʩʣʫʞʘʪ ʩʚʦʝʦʙʨʘʟʥʳʤʠ ʵʪʘʣʦʥʘʤʠ: ʦʥʠ ʚʩʝʛʜʘ ʩʨʘʟʫ ʫʟʥʘʶʪʩʷ ʠ ʠʤʝʥʥʦ 

ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩ ʥʠʤʠ, ʥʘʨʷʜʫ ʩ ʘʜʘʧʪʘʮʠʝʡ ʛʣʘʟʘ, ʧʦʟʚʦʣʷʝʪ ʙʝʩʩʦʟʥʘʪʝʣʴʥʦ 

ʚʚʦʜʠʪʴ  ʧʦʧʨʘʚʢʫ  ʥʘ  ʦʩʚʝʱʝʥʠʝ. ɼʘʞʝ  ʝʩʣʠ  ʥʘʙʣʶʜʘʶʪʩʷ  ʪʦʣʴʢʦ  ʙʝʣʳʝ 

ʧʨʝʜʤʝʪʳ,  ʧʦ ʥʠʤ ʦʧʦʟʥʘʸʪʩʷ  ʮʚʝʪ  ʩʘʤʦʛʦ  ʦʩʚʝʱʝʥʠʷ. ʇʨʠ  ʫʟʥʘʚʘʥʠʠ  ʮʚʝ-

ʪʦʚ  ʦʙʲʝʢʪʦʚ   ʚ   ʦʪʩʫʪʩʪʚʠʠ   ʵʪʘʣʦʥʥʳʭ   ʙʝʣʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ  ʨʝʰʘʶʱʫʶ  

ʨʦʣʴ ʠʛʨʘʶʪ   ʪ.  ʥ.   ʮʚʝʪʦʪʝʥʝʚʳʝ   ʩʦʦʪʥʦʰʝʥʠʷ,   ʢʦʪʦʨʳʝ   ʜʘʸʪ  ʩʦʧʦʩ-

ʪʘʚʣʝʥʠʝ  ʦʙʲʝʢʪʦʚ,  ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʩʚʝʪʣʦʪʝ ʠ ʎʊ, ʠ ʘʭʨʦʤʘʪʠʯʝʩʢʠʭ ʦʙʲ-

ʝʢʪʦʚ.  

ʅʘʩʳʱʝʥʥʦʩʪʴ ʠ ʩʚʝʪʣʦʪʘ ʥʝʩʘʤʦʩʚʝʪʷʱʠʭʩʷ ʧʨʝʜʤʝʪʦʚ ʚʟʘʠʤʦʩʚʷʟʘʥʳ, 

ʪ.ʢ. ʫʩʠʣʝʥʠʝ ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦ-

ʣʠʯʝʩʪʚʘ (ʢʦʥʮʝʥʪʨʘʮʠʠ) ʢʨʘʩʠʪʝʣʷ ʚʩʝʛʜʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝʤ ʠʥ-

ʪʝʥʩʠʚʥʦʩʪʠ ʦʪʨʘʞʸʥʥʦʛʦ ʩʚʝʪʘ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʦʱʫʱʝʥʠʝ ʫʤʝʥʴʰʝʥʠʷ ʩʚʝʪʣʦ-

ʪʳ. ʊʘʢ, ʨʦʟʘ ʙʦʣʝʝ ʥʘʩʳʱʝʥʥʦʛʦ ʧʫʨʧʫʨʥʦʛʦ ʮʚʝʪʘ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʙʦʣʝʝ 

ʪʸʤʥʦʡ, ʯʝʤ ʨʦʟʘ ʩ ʪʝʤ ʞʝ, ʥʦ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʳʤ ʎʊ.  

ʆʜʥʦʚʨʝʤʝʥʥʦʝ ʨʘʩʩʤʘʪʨʠʚʘʥʠʝ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʥʝʩʘʤʦʩʚʝʪʷʱʠʭʩʷ ʧʨʝʜ-

ʤʝʪʦʚ ʠʣʠ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʥʝʩʢʦʣʴʢʠʤʠ ʥʘʙʣʶʜʘʪʝʣʷʤʠ ʩ ʥʦʨʤʘʣʴʥʳʤ ʮʚʝ-

ʪʦʚʳʤ ʟʨʝʥʠʝʤ (ʚ ʦʜʠʥʘʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʨʘʩʩʤʘʪʨʠʚʘʥʠʷ) ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦ-

ʚʠʪʴ ʦʜʥʦʟʥʘʯʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʩʧʝʢʪʨʘʣʴʥʳʤ ʩʦʩʪʘʚʦʤ ʩʨʘʚʥʠʚʘʝʤʳʭ 

ʠʟʣʫʯʝʥʠʡ ʠ ʚʳʟʳʚʘʝʤʳʤʠ ʠʤʠ ʮʚʝʪʦʚʳʤʠ ʦʱʫʱʝʥʠʷʤʠ. ʅʘ ʵʪʦʤ ʦʩʥʦʚʘʥʳ 

ʮʚʝʪʦʚʳʝ ʠʟʤʝʨʝʥʠʷ (ʢʦʣʦʨʠʤʝʪʨʠʷ). ʍʦʪʷ ʪʘʢʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʠ ʦʜʥʦʟʥʘʯʥʦ, 

ʥʦ ʥʝ ʚʟʘʠʤʥʦ-ʦʜʥʦʟʥʘʯʥʦ: ʦʜʠʥʘʢʦʚʳʝ ʮʚʝʪʦʚʳʝ ʦʱʫʱʝʥʠʷ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ 

ʧʦʪʦʢʠ ʠʟʣʫʯʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ.  

ʆʧʨʝʜʝʣʝʥʠʡ ʮʚʝʪʘ, ʢʘʢ ʬʠʟʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ, ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ.  

ʅʦ ʜʘʞʝ ʚ ʣʫʯʰʠʭ ʠʟ ʥʠʭ ʩ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʯʘʩʪʦ ʦʧʫʩʢʘ-

ʝʪʩʷ ʫʧʦʤʠʥʘʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʫʢʘʟʘʥʥʘʷ (ʥʝʚʟʘʠʤʥʘʷ) ʦʜʥʦʟʥʘʯʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪʩʷ 

ʣʠʰʴ ʚ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʙʣʶʜʝʥʠʷ, ʦʩʚʝʱʝʥʠʷ ʠ ʪ.ʜ., ʥʝ ʫʯʠʪʳ-

ʚʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʚʦʩʧʨʠʷʪʠʷ ʮʚʝʪʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ 
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ʪʦʛʦ ʞʝ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ (ʷʚʣʝʥʠʝ ɹʝʮʦʣʴʜʘ - ɹʨʶʢʢʝ), ʥʝ ʧʨʠʥʠʤʘʝʪʩʷ 

ʚʦ ʚʥʠʤʘʥʠʝ ʪ. ʥ. ʮʚʝʪʦʚʘʷ ʘʜʘʧʪʘʮʠʷ ʛʣʘʟʘ ʠ ʜʨ. ʇʦʵʪʦʤʫ ʤʥʦʛʦʦʙʨʘʟʠʝ ʮʚʝʪʦ-

ʚʳʭ ʦʱʫʱʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʦʩʚʝʱʝʥʠʷ, ʚʘʨʠʘʮʠʡ 

ʫʛʣʦʚʳʭ ʨʘʟʤʝʨʦʚ ʩʨʘʚʥʠʚʘʝʤʳʭ ʧʦ ʮʚʝʪʫ ʵʣʝʤʝʥʪʦʚ, ʠʭ ʬʠʢʩʘʮʠʷ ʥʘ ʨʘʟʥʳʭ 

ʫʯʘʩʪʢʘʭ ʩʝʪʯʘʪʢʠ, ʨʘʟʥʳʭ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ ʥʘʙʣʶʜʘʪʝʣʷ ʠ 

ʪ.ʜ., ʚʩʝʛʜʘ ʙʦʛʘʯʝ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʮʚʝʪʦʚʦʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ. ʅʘʧʨʠʤʝʨ, ʚ 

ʢʦʣʦʨʠʤʝʪʨʠʠ ʦʜʠʥʘʢʦʚʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ ʦʨʘʥʞʝʚʳʝ ʠʣʠ ʞʸʣʪʳʝ ʮʚʝʪʘ, ʢʦ-

ʪʦʨʳʝ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʝʪʣʦʪʳ) ʢʘʢ 

ʙʫʨʳʝ, ʢʘʰʪʘʥʦʚʳʝ, ʢʦʨʠʯʥʝʚʳʝ, ʰʦʢʦʣʘʜʥʳʝ, ʦʣʠʚʢʦʚʳʝ ʠ ʪ.ʜ. ɺ ʦʜʥʦʡ ʠʟ 

ʣʫʯʰʠʭ ʧʦʧʳʪʦʢ ʦʧʨʝʜʝʣʝʥʠʷ ʮʚʝʪʘ, ʧʨʠʥʘʜʣʝʞʘʱʝʡ ʕ. ʐʨʝʜʠʥʛʝʨʫ, ʪʨʫʜʥʦ-

ʩʪʠ ʟʘʜʘʯʠ "ʩʥʠʤʘʶʪʩʷ" ʧʨʦʩʪʳʤ ʦʪʩʫʪʩʪʚʠʝʤ ʢʘʢʠʭ-ʣʠʙʦ ʫʢʘʟʘʥʠʡ ʥʘ ʟʘʚʠʩʠ-

ʤʦʩʪʴ ʮʚʝʪʦʚʳʭ ʦʱʫʱʝʥʠʡ ʦʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ ʥʘʙʣʶʜʝ-

ʥʠʷ. ʇʦ ʐʨʝʜʠʥʛʝʨʫ, ʮʚʝʪ ʝʩʪʴ ʩʚʦʡʩʪʚʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʠʟʣʫʯʝʥʠʡ, 

ʦʙʱʝʝ ʚʩʝʤ ʠʟʣʫʯʝʥʠʷʤ, ʚʠʟʫʘʣʴʥʦ ʥʝʨʘʟʣʠʯʠʤʳʤ ʜʣʷ ʯʝʣʦʚʝʢʘ.  

ʇʨʠ  ʮʚʝʪʦʚʳʭ  ʠʟʤʝʨʝʥʠʷʭ  (ʚ  ʢʦʣʦʨʠʤʝʪʨʠʠ) ʮʚʝʪ  ʦʙʦʟʥʘʯʘʶʪ  ʩʦʚʦʢʫʧ-

ʥʦʩʪʴʶ  ʪʨʸʭ ʯʠʩʝʣ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʩʠʩʪʝʤ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʤʝʪʦʜʠʢʦʡ ʦʧ-

ʨʝʜʝʣʝʥʠʷ ʪʘʢʠʭ ʪʨʸʭ ʯʠʩʝʣ. ʐʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʩʠʩʪʝʤʘ, ʚ ʢʦʪʦ-

ʨʦʡ ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʠʜʘʶʪʩʷ ʦʧʠʩʘʥʥʳʤ ʚʳʰʝ ʩʫʙʲʝʢʪʠʚʥʳʤ ʘʪʨʠʙʫ-

ʪʘʤ ʮʚʝʪʘ. ʇʨʠʜʘʥʠʝ ʠʤ ʯʠʩʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʶʪ ʣʠʙʦ ʢʦʤʧʘʨʘʪʦʨ-

ʥʳʤ ʤʝʪʦʜʦʤ (ʩʨʘʚʥʝʥʠʝ ʩ ʵʪʘʣʦʥʘʤʠ ʮʚʝʪʦʚ, ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʮʚʝʪʦʚʳʝ ʪʘʙ-

ʣʠʮʳ ʠʣʠ ʘʪʣʘʩʳ), ʣʠʙʦ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ-ʨʘʩʯʸʪʥʳʤ ʤʝʪʦʜʦʤ, ʚ ʢʦʪʦʨʦʤ ʎʊ 

ʚʳʨʘʞʘʝʪʩʷ ʯʝʨʝʟ ʦʙʲʝʢʪʠʚʥʦ ʦʧʨʝʜʝʣʷʝʤʫʶ ʜʣʠʥʫ ʚʦʣʥʳ (ʜʣʠʥʫ ʚʦʣʥʳ ʠʟʣʫ-

ʯʝʥʠʷ, ʚʦʩʧʨʦʠʟʚʦʜʷʱʝʛʦ - ʚ ʩʤʝʩʠ ʩ ʙʝʣʳʤ ʮʚʝʪʦʤ - ʠʟʤʝʨʷʝʤʳʡ ʮʚʝʪ), ʥʘʩʳ-

ʝɦʥʥʦʩʪʴ ʮʚʝʪʘ - ʯʝʨʝʟ ʝʛʦ ʯʠʩʪʦʪʫ (ʩʦʦʪʥʦʰʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʤʦʥʦʭʨʦʤʘ-

ʪʠʯʝʩʢʦʛʦ ʠ ʙʝʣʦʛʦ ʮʚʝʪʘ ʚ ʩʤʝʩʠ), ʘ ʩʚʝʪʣʦʪʘ ʚʳʨʘʞʘʝʪʩʷ ʯʝʨʝʟ ʪʘʢʞʝ ʦʙʲʝʢ-

ʪʠʚʥʦ ʫʩʪʘʥʘʚʣʠʚʘʝʤʫʶ ʷʨʢʦʩʪʴ ʠʟʤʝʨʷʝʤʦʛʦ ʠʟʣʫʯʝʥʠʷ ("ʛʝʪʝʨʦʭʨʦʤʥʫʶ", ʪ. 

ʝ. "ʨʘʟʥʦʮʚʝʪʥʫʶ" ʷʨʢʦʩʪʴ), ʦʧʨʝʜʝʣʷʝʤʫʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʠʣʠ ʨʘʩʩʯʠʪʳ-

ʚʘʝʤʫʶ ʧʦ ʢʨʠʚʦʡ ʩʧʝʢʪʨʘʣʴʥʦʡ ʩʚʝʪʦʚʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ (ʝʛʦ ʚʠʜ-

ʥʦʩʪʠ, ʢʘʢ ʛʦʚʦʨʠʣʠ ʨʘʥʴʰʝ). ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʩʫʙʲʝʢʪʠʚʥʳʭ ʘʪʨʠ-
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ʙʫʪʦʚ ʮʚʝʪʘ ʥʝʦʜʥʦʟʥʘʯʥʦ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʢʦʥʢʨʝʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʨʘʩʩʤʘʪʨʠʚʘʥʠʷ ʠ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʳʤʠ ʢʦʣʦʨʠʤʝʪ-

ʨʠʯʝʩʢʠʤʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʬʦʨʤʫʣ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʩʚʝʪʣʦʪʫ.  

ɺ ʢʦʣʦʨʠʤʝʪʨʠʠ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʜʘʶʪ ʠʟʤʝʨʝʥʠʶ ʩʧʝʢʪʨʘʣʴʥʳʭ ʮʚʝ-

ʪʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦ ʥʠʤ ʪ. ʥ. ʢʨʠʚʳʭ ʩʣʦʞʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʧʝʢ-

ʪʨʘʣʴʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʟʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ ʢʦʣʠʯʝ-

ʩʪʚʘʤʠ ʪʨʸʭ ʠʟʣʫʯʝʥʠʡ, ʩʤʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʜʘʸʪ ʦʧʨʝʜʝʣʸʥʥʦʝ ʮʚʝʪʦʚʦʝ ʦʱʫ-

ʱʝʥʠʝ. ʎʚʝʪʘ ʠʟʣʫʯʝʥʠʡ ʨʘʟʥʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ, ʢʦʪʦʨʳʝ ʧʨʠ ʦʜʠʥʘ-

ʢʦʚʳʭ ʫʩʣʦʚʠʷʭ ʨʘʩʩʤʘʪʨʠʚʘʥʠʷ ʚʠʟʫʘʣʴʥʦ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʦʜʠʥʘʢʦʚʳʤʠ, ʥʘ-

ʟʳʚʘʶʪʩʷ ʤʝʪʘʤʝʨʥʳʤʠ ʮʚʝʪʘʤʠ, ʠʣʠ ʤʝʪʘʤʝʨʘʤʠ. ʄʝʪʘʤʝʨʠʷ ʮʚʝʪʘ ʫʚʝʣʠʯʠ-

ʚʘʝʪʩʷ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʝʛʦ ʥʘʩʳʱʝʥʥʦʩʪʠ, ʪ. ʝ. ʯʝʤ ʤʝʥʝʝ ʥʘʩʳʱʝʥ ʮʚʝʪ, ʪʝʤ 

ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʢʦʤʙʠʥʘʮʠʡ ʩʤʝʩʝʡ ʠʟʣʫʯʝʥʠʡ ʨʘʟʥʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʦʩʪʘ-

ʚʘ ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥ. ɼʣʷ ʙʝʣʳʭ ʮʚʝʪʦʚ ʭʘʨʘʢʪʝʨʥʘ ʥʘʠʙʦʣʴʰʘʷ ʤʝʪʘʤʝ-

ʨʠʷ. ʎʚʝʪʘ ʣʶʙʳʭ ʜʚʫʭ ʠʟʣʫʯʝʥʠʡ, ʩʦʟʜʘʶʱʠʭ ʚ ʩʤʝʩʠ ʙʝʣʳʡ ʮʚʝʪ, ʥʘʟʳʚʘʶʪ-

ʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʮʚʝʪʘʤʠ. ʅʘʧʨʠʤʝʨ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʧʨʠ ʧʦʣʫʯʝʥʠʠ 

ʙʝʣʦʛʦ ʮʚʝʪʘ ʦʪ ʠʩʪʦʯʥʠʢʘ ʩ ʮʚʝʪʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ 4800 ʂ
0
 ʷʚʣʷʶʪʩʷ ʩʠʥʝ-

ʟʝʣʝʥʳʝ ʠ ʢʨʘʩʥʳʝ ʤʦʥʦʭʨʦʤʘʪʠʯʝʩʢʠʝ ʠʟʣʫʯʝʥʠʷ ʩ ʜʣʠʥʘʤʠ ʚʦʣʥ 490 ʠ 595 

ʥʤ, ʣʠʙʦ 480 ʠ 580 ʥʤ. 

ʅʘʙʣʶʜʘʪʝʣʴ ʩ ʥʦʨʤʘʣʴʥʳʤ ʮʚʝʪʦʚʳʤ ʟʨʝʥʠʝʤ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʨʘʟʣʠʯ-

ʥʦ ʦʢʨʘʰʝʥʥʳʭ ʧʨʝʜʤʝʪʦʚ ʠʣʠ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʤʦʞʝʪ ʨʘʟʣʠʯʘʪʴ ʧʨʠ ʚʥʠʤʘ-

ʪʝʣʴʥʦʤ ʨʘʩʩʤʘʪʨʠʚʘʥʠʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʮʚʝʪʦʚ. 

ʅʘʪʨʝʥʠʨʦʚʘʥʥʳʡ ʥʘʙʣʶʜʘʪʝʣʴ ʨʘʟʣʠʯʘʝʪ ʧʦ ʎʊ ʦʢʦʣʦ 150 ʮʚʝʪʦʚ, ʧʦ ʥʘ-

ʩʳʱʝʥʥʦʩʪʠ ʦʢʦʣʦ 25, ʧʦ ʩʚʝʪʣʦʪʝ ʦʪ 64 ʧʨʠ ʚʳʩʦʢʦʡ ʦʩʚʝʱʸʥʥʦʩʪʠ, ʜʦ 20 ʧʨʠ 

ʧʦʥʠʞʝʥʥʦʡ ʦʩʚʝʱʸʥʥʦʩʪʠ (ʨʘʟʫʤʝʝʪʩʷ, ʟʜʝʩʴ ʨʝʯʴ ʠʜʸʪ ʦ ʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ 

ʤʦʟʛʦʚʳʭ ʟʨʠʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʮʚʝʪʦʚʳʝ ʦʱʫʱʝʥʠʷ). 

ʇʨʠ ʘʥʦʤʘʣʠʷʭ ʮʚʝʪʦʚʦʛʦ ʟʨʝʥʠʷ ʨʘʟʣʠʯʘʝʪʩʷ ʤʝʥʴʰʝʝ ʯʠʩʣʦ ʮʚʝʪʦʚ. ʆʢʦ-

ʣʦ 90% ʚʩʝʭ ʣʶʜʝʡ ʦʙʣʘʜʘʶʪ ʥʦʨʤʘʣʴʥʳʤ ʮʚʝʪʦʚʳʤ ʟʨʝʥʠʝʤ ʠ ʦʢʦʣʦ 10% - 

ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ "ʮʚʝʪʥʦ ʩʣʝʧʳʝ". ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʠʟ ʵʪʠʭ 10% ʣʶʜʝʡ 
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ʩ ʘʥʦʤʘʣʠʷʤʠ ʮʚʝʪʦʚʦʛʦ ʟʨʝʥʠʷ 95% - ʤʫʞʯʠʥʳ. ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʚʠʜʘ ʪʘʢʠʭ 

ʘʥʦʤʘʣʠʡ: ʢʨʘʩʥʦ ʩʣʝʧʳʝ (ʧʨʦʪʘʥʦʧʳ) ʥʝ ʦʪʣʠʯʘʶʪ ʢʨʘʩʥʳʭ ʮʚʝʪʦʚ ʦʪ ʙʣʠʟʢʠʭ 

ʢ ʥʠʤ ʧʦ ʩʚʝʪʣʦʪʝ ʘʭʨʦʤʘʪʠʯʝʩʢʠʭ ʮʚʝʪʦʚ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦ ʎʊ ʪʸʤʥʦ-

ʛʦʣʫʙʳʭ ʮʚʝʪʦʚ; ʟʝʣʸʥʦ ʩʣʝʧʳʝ (ʜʝʡʪʝʨʘʥʦʧʳ) ʥʝ ʦʪʣʠʯʘʶʪ ʠʣʠ ʧʣʦʭʦ ʦʪʣʠʯʘ-

ʶʪ ʟʝʣʸʥʳʝ ʮʚʝʪʘ ʦʪ ʙʣʠʟʢʠʭ ʢ ʥʠʤ ʧʦ ʩʚʝʪʣʦʪʝ ʘʭʨʦʤʘʪʠʯʝʩʢʠʭ ʮʚʝʪʦʚ ʠ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʭ ʧʫʨʧʫʨʥʳʭ; ʩʠʥʝ ʩʣʝʧʳʝ (ʪʨʠʪʘʥʦʧʳ) ʥʝ ʦʪʣʠʯʘʶʪ ʩʠʥʠʭ ʮʚʝ-

ʪʦʚ ʦʪ ʙʣʠʟʢʠʭ ʧʦ ʩʚʝʪʣʦʪʝ ʘʭʨʦʤʘʪʠʯʝʩʢʠʭ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʝʤʥʦ-ʞʸʣʪʳʭ 

ʮʚʝʪʦʚ. ʆʯʝʥʴ ʨʝʜʢʠ ʩʣʫʯʘʠ ʧʦʣʥʦʡ ʮʚʝʪʦʚʦʡ ʩʣʝʧʦʪʳ, ʢʦʛʜʘ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ 

ʣʠʰʴ ʘʭʨʦʤʘʪʠʯʝʩʢʠʝ ʦʙʨʘʟʳ. ɸʥʦʤʘʣʠʠ ʮʚʝʪʦʚʦʛʦ ʟʨʝʥʠʷ ʥʝ ʤʝʰʘʶʪ ʥʦʨ-

ʤʘʣʴʥʦʡ  ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʢ ʨʷʜʫ ʧʨʦʬʝʩʩʠʡ ʮʚʝʪʥʦʩ-

ʣʝʧʳʝ ʥʝ ʜʦʣʞʥʳ ʜʦʧʫʩʢʘʪʴʩʷ.  

ʆʜʥʦ ʠʟ ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ ʟʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ - ʘʜʘʧʪʘʮʠʷ ʟʨʝʥʠʷ, 

ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʦʟʥʘʥʠʝ ʧʨʝʜʤʝʪʦʚ ʧʦ ʮʚʝʪʫ (ʟʘ ʩʯʸʪ ʵʬʬʝʢʪʘ ʧʨʠʥʘʜ-

ʣʝʞʥʦʩʪʠ ʮʚʝʪʘ) ʧʨʠ ʚʘʨʠʘʮʠʷʭ ʫʩʣʦʚʠʡ ʦʩʚʝʱʝʥʠʷ ʠ ʨʘʩʩʤʘʪʨʠʚʘʥʠʷ ʚ ʚʝʩʴʤʘ 

ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʦʩʚʝ-

ʱʝʥʠʷ, ʚʠʟʫʘʣʴʥʦ ʚʦʩʧʨʠʥʠʤʘʝʤʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʦʜʥʠʤʠ ʮʚʝʪʘʤʠ ʫʩʠʣʠ-

ʚʘʶʪʩʷ, ʘ ʤʝʞʜʫ ʜʨʫʛʠʤʠ ʦʩʣʘʙʝʚʘʶʪ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʞʝʣʪʦʚʘʪʦʤ ʦʩʚʝʱʝʥʠʠ, 

ʩʦʟʜʘʚʘʝʤʦʤ ʣʘʤʧʘʤʠ ʥʘʢʘʣʠʚʘʥʠʷ, ʩʠʥʠʝ ʠ ʟʝʣʸʥʳʝ ʎʊ ʨʘʟʣʠʯʘʶʪʩʷ ʭʫʞʝ, 

ʯʝʤ ʢʨʘʩʥʳʝ ʠ ʦʨʘʥʞʝʚʳʝ, ʘ ʧʨʠ ʩʠʥʝʚʘʪʦʤ ʦʩʚʝʱʝʥʠʠ ʚ ʧʘʩʤʫʨʥʫʶ ʧʦʛʦʜʫ, 

ʥʘʦʙʦʨʦʪ, ʭʫʞʝ ʨʘʟʣʠʯʘʶʪʩʷ ʢʨʘʩʥʳʝ ʠ ʦʨʘʥʞʝʚʳʝ ʎʊ. ʇʨʠ ʩʣʘʙʦʤ ʦʩʚʝʱʝʥʠʠ 

ʚʩʝ ʮʚʝʪʘ ʨʘʟʣʠʯʘʶʪʩʷ ʭʫʞʝ ʠ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ ʤʝʥʝʝ ʥʘʩʳʱʝʥʥʳʤʠ ("ʵʬʬʝʢʪ 

ʩʫʤʝʨʝʯʥʦʛʦ ʟʨʝʥʠʷ"). ʇʨʠ ʦʯʝʥʴ ʩʠʣʴʥʦʤ ʦʩʚʝʱʝʥʠʠ ʮʚʝʪʘ ʚʦʩʧʨʠʥʠʤʘʶʪʩʷ 

ʪʦʞʝ ʤʝʥʝʝ ʥʘʩʳʱʝʥʥʳʤʠ ʠ "ʨʘʟʙʝʣʸʥʥʳʤʠ". ʕʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʟʨʠʪʝʣʴʥʦʛʦ 

ʚʦʩʧʨʠʷʪʠʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʤ ʠʩʢʫʩʩʪʚʝ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʠʣʣʶʟʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʦʩʚʝʱʝʥʠʷ.  

ςȢςȢ  ˞̓̑̏̆̎̉̆ ̄̌́̈́ ̉ ̗̃̆̓̏̃̏̆ ̈̑̆̎̉̆ 

ʇʨʝʞʜʝ ʨʘʩʩʤʦʪʨʠʤ ʩʪʨʦʝʥʠʝ ʛʣʘʟʘ. ʅʘ ʨʠʩ. 2.1 ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʩʪʨʦʝʥʠʷ 

ʛʣʘʟʘ ʯʝʣʦʚʝʢʘ. ʉʚʝʪ ʧʦʧʘʜʘʝʪ ʚ ʛʣʘʟ ʯʝʨʝʟ ʨʦʛʦʚʫʶ ʦʙʦʣʦʯʢʫ (ʘ) ʠ ʦʪʚʝʨʩʪʠʝ ʚ 
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ʨʘʜʫʞʥʦʡ ʦʙʦʣʦʯʢʝ (ʛ) ð ʟʨʘʯʦʢ; ʜʘʣʝʝ ʩʚʝʪ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʛʣʘʟʥʫʶ ʣʠʥʟʫ ð 

ʭʨʫʩʪʘʣʠʢ (ʙ) ʠ ʩʪʝʢʣʦʚʠʜʥʦʝ ʪʝʣʦ (ʮʝʥʪʨʘʣʴʥʘʷ ʦʙʣʘʩʪʴ ʛʣʘʟʘ) ʠ ʜʘʣʝʝ ʧʦʧʘ-

ʜʘʝʪ ʥʘ ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʫʶ   ʧʦʚʝʨʭʥʦʩʪʴ ʛʣʘʟʘ ð ʩʝʪʯʘʪʢʫ (ʝ). ʊʘʢ ʞʝ ʥʘ 

ʨʠʩʫʥʢʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʤʳʰʮʳ (ʚ), ʠʟʤʝʥʷʶʱʠʝ ʢʨʠʚʠʟʥʫ ʭʨʫʩʪʘʣʠʢʘ: ʥʠʞ-

ʥʷʷ ʯʘʩʪʴ ʭʨʫʩʪʘʣʠʢʘ ʧʦʢʘʟʘʥʘ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ, ʘ ʚʝʨʭʥʷʷ ð ʚ ʩʦʩʪʦʷʥʠʠ 

ʘʢʢʦʤʦʜʘʮʠʠ. ʕʪʘ ʩʧʦʩʦʙʥʦʩʪʴ ʭʨʫʩʪʘʣʠʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʦʢʫʩʠʨʦʚʢʫ ʠʟʦʙʨʘ-

ʞʝʥʠʷ ʦʙʲʝʢʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʛʣʘʟʘ.  

ʉʝʪʯʘʪʢʘ  ʦʙʨʘʟʦʚʘʥʘ  ʦʛʨʦʤʥʳʤ  ʢʦʣʠʯʝʩʪʚʦʤ ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ  ʢʣʝ-

ʪʦʢ.  ʉʪʨʦʝʥʠʝ   ʵʪʠʭ ʢʣʝʪʦʢ ʠ ʠʭ ʨʘʙʦʪʘ ʚʦ ʤʥʦʛʦʤ ʦʙʲʷʩʥʷʶʪ ʤʝʭʘʥʠʟʤ ʟʨʠ-

ʪʝʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʩʚʝʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʝʭʘʥʠʟʤ ʮʚʝʪʦʚʦʛʦ ʟʨʝʥʠʷ. ʂʘʞʜʘʷ 

ʢʣʝʪʢʘ ʠʣʠ ʥʝʙʦʣʴʰʘʷ ʠʭ ʛʨʫʧʧʘ ʩʦʝʜʠʥʝʥʳ ʩ ʦʪʜʝʣʴʥʳʤʠ ʥʝʨʚʥʳʤʠ ʚʦʣʦʢʥʘ-

ʤʠ ʠ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʦʢʦʥʯʘʥʠʷ ʵʪʠʭ ʚʦʣʦʢʦʥ ʚ ʛʣʘʟʫ. ɼʨʫʛʦʡ ʢʦ-

ʥʝʮ ʢʘʞʜʦʛʦ ʥʝʨʚʥʦʛʦ ʚʦʣʦʢʥʘ ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ "ʟʨʠʪʝʣʴʥʳʭ" 

ʫʯʘʩʪʢʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʇʨʠ ʚʳʭʦʜʝ ʠʟ ʛʣʘʟʘ ʚʩʝ ʚʦʣʦʢʥʘ ʩʦʙʠʨʘʶʪʩʷ ʚ ʝʜʠ-

ʥʳʡ ʧʫʯʦʢ ð ʟʨʠʪʝʣʴʥʳʡ ʥʝʨʚ (ʠ). 

ʉʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢʣʝʪʢʠ ʩʝʪʯʘʪʢʠ ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ, ʠʟ-ʟʘ ʩʚʦʝʡ 

ʭʘʨʘʢʪʝʨʥʦʡ ʬʦʨʤʳ ʵʪʠ ʢʣʝʪʢʠ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ ʧʘʣʦʯʝʢ ʠ ʢʦʣʙʦʯʝʢ (ʨʠʩ. 

2.2). 

ʇʘʣʦʯʢʠ ʠ ʢʦʣʙʦʯʢʠ ʧʣʦʪʥʦ ʧʨʠʤʳʢʘʶʪ ʜʨʫʛ ʢ ʜʨʫʛʫ ʫʜʣʠʥʝʥʥʳʤʠ ʩʪʦʨʦ-

ʥʘʤʠ. ʈʘʟʤʝʨʳ ʠʭ ʦʯʝʥʴ ʤʘʣʳ: ʜʣʠʥʘ ʧʘʣʦʯʝʢ 0,06ʤʤ, ʜʠʘʤʝʪʨ 0,002ʤʤ, ʜʣʠʥʘ 

ʠ ʜʠʘʤʝʪʨ ʢʦʣʙʦʯʝʢ ð 0,035ʤʤ ʠ 0,006ʤʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʏʠʩʣʦ ʧʘʣʦʯʝʢ ʚ  

ʩʝʪʯʘʪʢʝ  125ï130  ʤʠʣʣʠʦʥʦʚ;  ʢʦʣʙʦʯʝʢ 6ï7 ʤʠʣʣʠʦʥʦʚ. 

 
ʈʠʩ. 2.1. ʉʭʝʤʘ ʩʪʨʦʝʥʠʷ ʛʣʘʟʘ ʯʝʣʦʚʝʢʘ: 

ʘ ð ʨʦʛʦʚʘʷ ʦʙʦʣʦʯʢʘ; ʙ ð ʭʨʫʩʪʘʣʠʢ; ʚ ð ʤʳʰʮʳ ʭʨʫʩʪʘʣʠʢʘ; ʛ ð ʨʘʜʫʞʥʘʷ ʦʙʦʣʦʯʢʘ; ʜ 

ð ʩʦʩʫʜʠʩʪʘʷ ʦʙʦʣʦʯʢʘ; ʝ ð ʩʝʪʯʘʪʘʷ ʦʙʦʣʦʯʢʘ; ʞ ð ʮʝʥʪʨʘʣʴʥʘʷ ʷʤʢʘ ʩʝʪʯʘʪʢʠ; ʟ ð ʩʣʝ-

ʧʦʝ ʧʷʪʥʦ; ʠ ð ʟʨʠʪʝʣʴʥʳʡ ʥʝʨʚ. 
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ʈʠʩ. 2.2. ʉʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢʣʝʪʢʠ ʩʝʪʯʘʪʢʠ ʛʣʘʟʘ ʯʝʣʦʚʝʢʘ 

 

 

ʇʣʦʪʥʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ ʧʘʣʦʯʝʢ ʠ ʢʦʣʙʦʯʝʢ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʘʭ ʩʝʪʯʘʪ-

ʢʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 20 ʜʦ 200 ʪʳʩʷʯ ʥʘ ʢʚʘʜʨʘʪʥʳʡ ʤʠʣʣʠʤʝʪʨ. ʇʨʠ ʵʪʦʤ ʢʦʣʙʦʯ-

ʢʠ ʧʨʝʦʙʣʘʜʘʶʪ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʩʝʪʯʘʪʢʠ, ʧʘʣʦʯʢʠ ð ʥʘ ʧʝʨʠʬʝʨʠʠ. ɺ 

ʮʝʥʪʨʝ ʩʝʪʯʘʪʢʠ ʥʘʭʦʜʠʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʞʝʣʪʦʝ ʧʷʪʥʦ ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ 

(ʜʣʠʥʘ 2ʤʤ, ʰʠʨʠʥʘ 0,8ʤʤ). ɺ ʵʪʦʤ ʤʝʩʪʝ ʥʘʭʦʜʷʪʩʷ ʧʦʯʪʠ ʦʜʥʠ ʢʦʣʙʦʯʢʠ. 

"ɾʝʣʪʦʝ ʧʷʪʥʦ" ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʢʦʤ ʩʝʪʯʘʪʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʥʘʠʙʦʣʝʝ ʦʪ-

ʯʝʪʣʠʚʦʝ ʨʝʟʢʦʝ ʟʨʝʥʠʝ.  

ʇʘʣʦʯʢʠ ʠ ʢʦʣʙʦʯʢʠ ʨʘʟʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʩʦʜʝʨʞʘʱʠʤʠʩʷ ʚ ʥʠʭ ʩʚʝ-

ʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. ɺʝʱʝʩʪʚʦ ʧʘʣʦʯʝʢ ð ʨʦʜʦʧʩʠʥ (ʟʨʠʪʝʣʴʥʳʡ 

ʧʫʨʧʫʨ). ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʚʝʪʦ ʧʦʛʣʦʱʝʥʠʝ ʨʦʜʦʧʩʠʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʣʠʥʝ 

ʚʦʣʥʳ ʧʨʠʤʝʨʥʦ 500ʥʤ (ʟʝʣʝʥʳʡ ʩʚʝʪ). ɿʥʘʯʠʪ, ʧʘʣʦʯʢʠ ʠʤʝʶʪ ʤʘʢʩʠʤʘʣʴʥʫʶ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʠʟʣʫʯʝʥʠʶ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 500ʥʤ. ʇʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʩʚʝ-

ʪʦʯʫʚʩʪʚʠʪʝʣʴʥʦʝ ʚʝʱʝʩʪʚʦ ʢʦʣʙʦʯʝʢ (ʡʦʜʦʧʩʠʥ) ʩʦʩʪʦʠʪ ʠʟ ʩʤʝʩʠ ʪʨʝʭ ʚʝ-

ʱʝʩʪʚ, ʢʘʞʜʦʝ ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʦʛʣʦʱʝʥʠʝ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʠ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʚ ʢʦʨʦʪʢʦï, ʩʨʝʜʥʝï ʠ ʜʣʠʥʥʦʚʦʣʥʦ-

ʚʦʡ ʟʦʥʘʭ ʩʧʝʢʪʨʘ.  

ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʩʚʝʪʘ ʤʦʣʝʢʫʣʳ ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʜʠʩʩʦʮʠʠ-

ʨʫʶʪ (ʨʘʩʧʘʜʘʶʪʩʷ) ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʝ ʠʦʥʳ. ʕʪʦ 

ʚʳʟʳʚʘʝʪ ʠʤʧʫʣʴʩ ʪʦʢʘ ʚ ʥʝʨʚʥʦʤ ʚʦʣʦʢʥʝ, ʢʦʪʦʨʳʡ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʦ ʥʘ-

ʧʨʘʚʣʝʥʠʶ ʢ ʤʦʟʛʫ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʦ 100 ʤʝʪʨʦʚ ʚ ʩʝʢʫʥʜʫ. ʈʝʘʢʮʠʠ ʩʚʝʪʦʚʦʛʦ 

ʨʘʩʧʘʜʘ ʨʦʜʦʧʩʠʥʘ ʠ ʡʦʜʦʧʩʠʥʘ ʦʙʨʘʪʠʤʳ, ʪ.ʝ. ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʧʦʩʣʝ 

ʪʦʛʦ, ʢʘʢ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʚʝʪʘ ʦʥʠ ʙʳʣʠ ʨʘʟʣʦʞʝʥʳ ʥʘ ʠʦʥʳ, ʧʨʦʠʩʭʦʜʠʪ ʠʭ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚ ʩʚʦʝʡ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʢ ʩʚʝʪʫ ʬʦʨʤʝ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚ ʛʣʘʟʫ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʝʧʨʝʨʳʚʥʳʡ ʮʠʢʣ ʨʘʟʨʫʰʝʥʠʷ ʠ ʧʦʩʣʝ-
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ʜʫʶʱʝʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʥʦʨʤʘʣʴʥʫʶ ʨʘʙʦʪʫ ʛʣʘʟʘ ʚ ʪʝʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ.  

ʅʝʜʘʚʥʦ ʫʯʝʥʳʝ ʦʪʢʨʳʣʠ ʥʦʚʳʡ ʚʠʜ ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢʣʝʪʦʢ ʛʣʘʟʘ.  

ʈʘʥʝʝ  ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʬʦʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ   ʵʣʝʤʝʥʪʘʤʠ  ʛʣʘʟʘ,  ʧʨʝʦʙʨʘ-

ʟʫʶʱʠʤʠ  ʵʥʝʨʛʠʶ  ʩʚʝʪʘ  ʚ   ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠʤʧʫʣʴʩʳ, ʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʧʘ-

ʣʦʯʢʠ ʠ ʢʦʣʙʦʯʢʠ. ʋʯʝʥʳʝ ʠʟ ʋʥʠʚʝʨʩʠʪʝʪʘ ɹʨʘʫʥʘ (ʈʦʜ-ɸʡʣʝʥʜ) ʧʦʣʘʛʘʶʪ, 

ʯʪʦ ʦʙʥʘʨʫʞʝʥʥʳʝ ʠʤʠ ʢʣʝʪʢʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝʛʫʣʷʮʠʠ ʨʘʙʦʪʳ ʙʠʦ-

ʣʦʛʠʯʝʩʢʠʭ ʯʘʩʦʚ. ʇʦ ʠʭ ʩʣʦʚʘʤ, ʦʙʥʘʨʫʞʝʥʥʳʝ ʢʣʝʪʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʩʝʪ-

ʯʘʪʢʝ ʛʣʫʙʞʝ, ʯʝʤ ʧʘʣʦʯʢʠ ʠ ʢʦʣʙʦʯʢʠ. ʆʪ ʥʠʭ ʙʝʨʫʪ ʥʘʯʘʣʦ ʥʝʨʚʥʳʝ ʚʦʣʦʢʥʘ, 

ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʷʪ ʚ ʩʦʩʪʘʚʝ ʟʨʠʪʝʣʴʥʦʛʦ ʥʝʨʚʘ ʢ ʫʯʘʩʪʢʫ ʤʦʟʛʘ, ʦʪʚʝʯʘʶʱʝʤʫ 

ʟʘ ʯʫʚʩʪʚʦ ʚʨʝʤʝʥʠ. ʇʦʢʘ ʫʯʝʥʳʝ ʥʘʰʣʠ ʵʪʠ ʢʣʝʪʢʠ ʪʦʣʴʢʦ ʫ ʢʨʳʩ, ʦʜʥʘʢʦ, ʧʦ 

ʠʭ ʤʥʝʥʠʶ, ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʪʘʢʠʝ ʞʝ ʝʩʪʴ ʠ ʚ ʛʣʘʟʫ 

ʯʝʣʦʚʝʢʘ.  

ɽʩʣʠ ʫʨʦʚʝʥʴ ʜʝʡʩʪʚʫʶʱʝʛʦ ʥʘ ʛʣʘʟ ʩʚʝʪʘ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʚʦ ʚʨʝʤʝʥʠ, ʪʦ ʫʩ-

ʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʤʝʞʜʫ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʜʚʫʭ ʬʦʨʤ ʩʚʝ-

ʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʛʣʘʟʘ ʧʨʦʧʦʨ-

ʮʠʦʥʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ 

ʬʦʨʤʝ. ʅʦ ʚʝʣʠʯʠʥʘ ʵʪʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʩʚʝʪʘ ʚ ʧʨʝʜʰʝ-

ʩʪʚʫʶʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʚʝʪʦʚʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʛʣʘʟʘ ʠʟʤʝʥʷʝʪʩʷ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʜʝʡʩʪʚʫʶʱʝʛʦ ʩʚʝʪʘ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʝʩʣʠ ʚʦʡʪʠ ʩ ʷʨʢʦʛʦ ʩʚʝʪʘ ʚ ʦʯʝʥʴ ʩʣʘʙʦ ʦʩʚʝʱʝʥʥʦʝ ʧʦʤʝ-

ʱʝʥʠʝ, ʪʦ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʛʣʘʟʘ ʥʠʯʝʛʦ ʥʝ ʨʘʟʣʠʯʘʶʪ. ʇʦʩʪʝʧʝʥʥʦ ʩʧʦ-

ʩʦʙʥʦʩʪʴ ʛʣʘʟ ʨʘʟʣʠʯʘʪʴ ʧʨʝʜʤʝʪʳ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ. ʇʦʩʣʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʝ-

ʙʳʚʘʥʠʷ ʚ ʪʝʤʥʦʪʝ (ʦʢʦʣʦ 1 ʯʘʩʘ) ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʛʣʘʟʘ ʩʪʘʥʦʚʠʪʩʷ ʤʘʢʩʠ-

ʤʘʣʴʥʦʡ. ɽʩʣʠ ʪʝʧʝʨʴ ʚʳʡʪʠ ʥʘ ʩʚʝʪ, ʪʦ ʚ ʧʝʨʚʳʡ ʤʦʤʝʥʪ ʛʣʘʟʘ ʙʫʜʫʪ ʦʩʣʝʧʣʝ-

ʥʳ: ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʩʚʝʪʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʦʪʩʪʘʝʪ ʦʪ ʦʯʝʥʴ ʠʥʪʝʥʩʠʚ-

ʥʦʛʦ ʠʭ ʨʘʩʧʘʜʘ. ʇʦʩʪʝʧʝʥʥʦ ʛʣʘʟʘ ʧʨʠʩʧʦʩʘʙʣʠʚʘʶʪʩʷ ʢ ʫʨʦʚʥʶ ʦʩʚʝʱʝʥʠʷ ʠ 

ʥʘʯʠʥʘʶʪ ʨʘʙʦʪʘʪʴ ʥʦʨʤʘʣʴʥʦ. ʉʚʦʡʩʪʚʦ ʛʣʘʟʘ ʧʨʠʩʧʦʩʘʙʣʠʚʘʪʴʩʷ ʢ ʫʨʦʚʥʶ 
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ʦʩʚʝʱʝʥʠʷ, ʢʦʪʦʨʦʝ ʚʳʨʘʞʘʝʪʩʷ ʚ ʠʟʤʝʥʝʥʠʠ ʝʛʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʥʘʟʳʚʘʝʪ-

ʩʷ ʘʜʘʧʪʘʮʠʝʡ.  

ʀʟʚʝʩʪʥʫʶ ʨʦʣʴ ʧʨʠ ʘʜʘʧʪʘʮʠʠ ʠʛʨʘʶʪ ʠ ʜʨʫʛʠʝ ʧʨʦʮʝʩʩʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʥʝ-

ʧʨʦʠʟʚʦʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʘ ʟʨʘʯʢʘ. ʂʦʛʜʘ ʷʨʢʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʟʨʘʯʦʢ 

ʩʫʞʘʝʪʩʷ, ʢʦʛʜʘ ʷʨʢʦʩʪʴ ʫʤʝʥʴʰʘʝʪʩʷ ð ʟʨʘʯʦʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʇʦʵʪʦʤʫ ʜʠʘ-

ʧʘʟʦʥ ʷʨʢʦʩʪʠ ʩʚʝʪʘ ʥʘ ʩʝʪʯʘʪʢʝ ʤʝʥʴʰʝ, ʯʝʤ ʝʛʦ ʟʥʘʯʝʥʠʝ ʥʘ ʨʦʛʦʚʠʮʝ ʛʣʘʟʘ. 

ʇʨʝʜʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʟʨʘʯʢʘ 2 ʠ 8 ʤʤ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʷʨʢʠʤ ʜʥʝʤ ʠ ʪʝʤʥʦʡ 

ʥʦʯʴʶ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ςȢσȢ ˑ̎̆̃̎̏̆ ̉ ̘̎̏̎̏̆ ̈̑̆̎̉̆Ȣ ˪̆̋̓̕̕ ˜̝̔̑̋̉̎̆ 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʷʨʢʦʩʪʠ ʙʦʣʝʝ 0,1 ʥʪ (ʷʨʢʦʩʪʴ ʙʝʣʦʡ ʦʩʚʝʱʝʥʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʧʨʠ ʧʦʣʥʦʡ ʣʫʥʝ 0,07 ʥʪ, ʜʥʝʤ ʚ ʢʦʤʥʘʪʝ 3ï100 ʥʪ) ʨʘʩʧʘʜ ʨʦʜʦʧʩʠ-

ʥʘ ʚ ʧʘʣʦʯʢʘʭ ʠʜʝʪ ʥʘʩʪʦʣʴʢʦ ʠʥʪʝʥʩʠʚʥʦ, ʯʪʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚʩʝ ʚʨʝʤʷ ʦʪ-

ʩʪʘʝʪ ʦʪ ʨʘʩʧʘʜʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʝʛʦ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ð ʧʘʣʦʯʢʠ 

"ʩʣʝʧʥʫʪ". ʇʨʠ ʵʪʦʤ ʚ ʧʨʦʮʝʩʩʝ ʟʨʝʥʠʷ ʫʯʘʩʪʚʫʶʪ ʧʦʯʪʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢʦʣ-

ʙʦʯʢʠ, ʠ ʪʘʢʦʝ ʩʦʩʪʦʷʥʠʝ ʥʘʟʳʚʘʶʪ ʜʥʝʚʥʳʤ ʟʨʝʥʠʝʤ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʢʦʣʙʦʯʢʠ 

ʤʝʥʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ, ʯʝʤ ʧʘʣʦʯʢʠ. ʇʨʠ ʷʨʢʦʩʪʠ ʤʝʥʝʝ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʳʭ ʥʪ 

ʢʦʣʙʦʯʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʳʢʣʶʯʘʶʪʩʷ ʠʟ ʧʨʦʮʝʩʩʘ ʟʨʝʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʟʨʝ-

ʥʠʠ ʫʯʘʩʪʚʫʶʪ ʪʦʣʴʢʦ ʧʘʣʦʯʢʠ, ʠ ʦʥʦ ʥʘʟʳʚʘʝʪʩʷ ʥʦʯʥʳʤ.  

ʂʘʢ  ʫʞʝ  ʦʪʤʝʯʘʣʦʩʴ,  ʧʘʣʦʯʢʠ  ʠ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʢʦʣʙʦʯʝʢ ʦʙʣʘʜʘʶʪ ʨʘʟ-

ʣʠʯʥʦʡ ʩʧʝʢʪʨʘʣʴʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ. ʇʨʠ ʵʪʦʤ ʩʫʤʤʘʨʥʳʝ ʦʪʥʦʩʠʪʝʣʴ-

ʥʳʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʪʨʝʭ ʚʠʜʦʚ ʢʦʣʙʦʯʝʢ ʢ ʦʜʥʦʨʦʜʥʳʤ ʠʟʣʫʯʝʥʠʷʤ ʦʧʨʝ-

ʜʝʣʷʶʪ ʩʧʝʢʪʨʘʣʴʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʛʣʘʟʘ ʧʨʠ ʜʥʝʚʥʦʤ ʟʨʝʥʠʠ, ʢʦʪʦʨʘʷ 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ ʥʠʞʝ, ʪʦʯʥʝʝ ʩʢʘʟʘʪʴ ʧʨʠʚʝʜʝʥ ʝʝ ʩʪʘʥʜʘʨʪʥʳʡ ʚʘʨʠʘʥʪ 

ð ʩʦʛʣʘʩʥʦ ɻʆʉʊ 11093ï64 (ʨʠʩ. 2.3) [11].  

ʇʘʣʦʯʢʠ ʚ ʮʝʣʦʤ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʢʦʨʦʪʢʦʚʦʣʥʦʚʳʤ ʠʟʣʫʯʝʥʠʷʤ, 

ʯʝʤ ʢʦʣʙʦʯʢʠ. ʇʦʵʪʦʤʫ ʚ ʩʫʤʝʨʢʘʭ ʩʠʥʠʝ ʧʨʝʜʤʝʪʳ ʢʘʞʫʪʩʷ ʙʦʣʝʝ ʩʚʝʪʣʳʤʠ, ʘ 

ʢʨʘʩʥʳʝ ʙʦʣʝʝ ʪʝʤʥʳʤʠ, ʯʝʤ ʧʨʠ ʜʥʝʚʥʦʤ ʩʚʝʪʝ. ɽʱʝ ʃʝʦʥʘʨʜʦ ʜʘ ɺʠʥʯʠ 

(1452ï1519, ʠʪʘʣʴʷʥʩʢʠʡ ʞʠʚʦʧʠʩʝʮ, ʩʢʫʣʴʧʪʦʨ, ʘʨʭʠʪʝʢʪʦʨ, ʫʯʝʥʳʡ, ʠʥʞʝʥʝʨ, 
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ʠ ʪ.ʜ., ʠ ʪ.ʧ.) ʦʪʤʝʯʘʣ, ʯʪʦ "ʟʝʣʝʥʳʡ ʠ ʛʦʣʫʙʦʡ ʫʩʠʣʠʚʘʶʪ ʩʚʦʡ ʮʚʝʪ ʚ ʧʦʣʫʪʝ-

ʥʠ, ʘ ʢʨʘʩʥʳʡ ʠ ʞʝʣʪʳʡ ʚʳʠʛʨʳʚʘʶʪ ʚ ʮʚʝʪʝ ʚ ʩʚʦʠʭ ʦʩʚʝʱʝʥʥʳʭ ʯʘʩʪʷʭ, ʠ ʪʦ 

ʞʝ ʩʘʤʦʝ ʜʝʣʘʝʪ ʙʝʣʳʡ".  

ʆʙʨʘʪʠʪʝ ʚʥʠʤʘʥʠʝ ʜʥʝʤ ʥʘ ʢʦʥʪʨʘʩʪ ʤʝʞʜʫ ʧʣʘʤʝʥʥʦ ʘʣʦʡ ʛʝʨʘʥʴʶ ʚ 

ʙʦʨʜʶʨʝ ʛʘʟʦʥʘ ʠ ʬʦʥʦʤ ʠʟ ʪʝʤʥʦïʟʝʣʝʥʳʭ ʣʠʩʪʴʝʚ. ɺ ʩʫʤʝʨʢʠ ʠ ʧʦʟʜʥʦ ʚʝʯʝ-

ʨʦʤ ʵʪʦʪ ʢʦʥʪʨʘʩʪ ʩʦʚʝʨʰʝʥʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʝʥ: ʮʚʝʪʳ ʢʘʞʫʪʩʷ ʪʝʧʝʨʴ ʤʥʦʛʦ 

ʪʝʤʥʝʝ ʣʠʩʪʴʝʚ. ɺʦʟʤʦʞʥʦ, ʚʘʩ ʫʜʠʚʠʪ ʩʨʘʚʥʝʥʠʝ ʷʨʢʦʩʪʠ ʢʨʘʩʥʦʛʦ ʩ ʷʨʢʦʩʪʴʶ 

ʟʝʣʝʥʦʛʦ ʮʚʝʪʘ, ʦʜʥʘʢʦ ʨʘʟʣʠʯʠʷ ʚʳʨʘʞʝʥʳ ʟʜʝʩʴ ʥʘʩʪʦʣʴʢʦ ʭʦʨʦʰʦ, ʯʪʦ ʩʦ-

ʤʥʝʥʠʷʤ ʥʝʪ ʤʝʩʪʘ.  

 

ʈʠʩ. 2.3. ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʘʣʦʯʝʢ ʦʧʨʝʜʝʣʷʶʪ ʩʧʝʢʪʨʘʣʴʥʫʶ ʯʫʚʩʪʚʠ-

ʪʝʣʴʥʦʩʪʴ ʛʣʘʟʘ ʧʨʠ ʥʦʯʥʦʤ ʟʨʝʥʠʠ. ʕʪʘ ʢʨʠʚʘʷ ʥʘ ʨʠʩʫʥʢʝ ʥʝ ʧʨʠʚʝʜʝʥʘ ð ʦʥʘ ʧʦʜʦʙʥʘ ʧʦ 

ʬʦʨʤʝ, ʥʦ ʝʝ ʤʘʢʩʠʤʫʤ ʩʤʝʱʝʥ ʚ ʢʦʨʦʪʢʦʚʦʣʥʦʚʫʶ ʦʙʣʘʩʪʴ (~510 ʥʤ) 

 

ɽʩʣʠ ʚ ʢʘʨʪʠʥʥʦʡ ʛʘʣʝʨʝʝ ʥʘʡʪʠ ʢʨʘʩʥʳʡ ʠ ʛʦʣʫʙʦʡ ʮʚʝʪʘ, ʢʦʪʦʨʳʝ ʜʥʝʤ 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʦʜʠʥʘʢʦʚʦ ʷʨʢʠʤʠ, ʪʦ ʚ ʩʫʤʝʨʢʠ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ, ʢʘʢ ʛʦ-

ʣʫʙʦʡ ʮʚʝʪ ʩʪʘʥʦʚʠʪʩʷ ʷʨʯʝ ʜʦ ʪʘʢʦʡ ʩʪʝʧʝʥʠ, ʯʪʦ ʢʘʞʝʪʩʷ, ʙʫʜʪʦ ʢʨʘʩʢʘ ʩʚʝ-

ʪʠʪʩʷ.  

ʋʜʘʣʠʪʝʩʴ ʧʦʜʘʣʴʰʝ ʦʪ ʛʦʨʦʜʩʢʦʛʦ ʦʩʚʝʱʝʥʠʷ. ɺʥʘʯʘʣʝ ʚʘʤ ʥʦʯʴ ʧʦʢʘʞʝʪ-

ʩʷ ʦʯʝʥʴ ʪʝʤʥʦʡ; ʧʦʪʦʤ, ʢʦʛʜʘ ʚʘʰʠ ʛʣʘʟʘ ʧʨʠʚʳʢʥʫʪ ʢ ʪʝʤʥʦʪʝ (ʚ ʨʘʙʦʪʫ 

ʚʢʣʶʯʘʪʩʷ ʧʘʣʦʯʢʠ), ʚʳ ʥʘʯʠʥʘʝʪʝ ʨʘʟʣʠʯʘʪʴ ʦʢʨʝʩʪʥʦʩʪʠ. ɺʟʛʣʷʥʠʪʝ ʥʘ ʩʠʣʴ-

ʥʦ ʦʢʨʘʰʝʥʥʫʶ ʙʫʤʘʛʫ ð ʦʥʘ ʚʘʤ ʧʦʢʘʞʝʪʩʷ ʙʝʩʮʚʝʪʥʦʡ. ʂʨʘʩʥʳʡ ʣʠʩʪ ʙʫʤʘ-
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ʛʠ ʚʘʤ ʧʦʢʘʞʝʪʩʷ ʯʝʨʥʳʤ, ʘ ʛʦʣʫʙʦʡ ʠ ʬʠʦʣʝʪʦʚʳʡ ð ʩʝʨʦïʙʝʣʳʤ. ʄʳ ʩʪʘʥʦ-

ʚʠʤʩʷ ʮʚʝʪʦïʩʣʝʧʳʤʠ!  

ɺ ʪʦ ʞʝ  ʚʨʝʤʷ ʥʘ ʥʝʙʝ  ʧʦʷʚʷʪʩʷ  ʪʳʩʷʯʠ  ʟʚʝʟʜ  ʩʦ  ʩʚʦʠʤ ʩʝʨʝʙʨʠʩʪʳʤ  

ʙʣʝʩʢʦʤ.  ɽʩʣʠ ʩʤʦʪʨʝʪʴ ʥʘ ʥʠʭ ʧʨʠʩʪʘʣʴʥʦ, ʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʠʩʯʝʟʥʫʪ, 

ʘ ʦʩʪʘʥʫʪʩʷ ʣʠʰʴ ʩʘʤʳʝ ʷʨʢʠʝ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʢʘʟʘʪʴʩʷ ʥʘʤ ʤʘʣʝʥʴʢʠʤʠ ʩʚʝʪʦ-

ʚʳʤʠ ʪʦʯʢʘʤʠ. ʕʪʠ ʥʘʙʣʶʜʝʥʠʷ ʣʫʯʰʝ ʚʩʝʛʦ ʧʨʦʚʦʜʠʪʴ ʚ ʪʝʤʥʳʝ ʥʦʯʠ ʠ ʚʜʘʣʠ 

ʦʪ ʛʦʨʦʜʦʚ, ʥʦ ʠ ʧʨʠ     ʣʫʥʥʦʤ ʦʩʚʝʱʝʥʠʠ ʣʘʥʜʰʘʬʪ ʩʪʘʥʦʚʠʪʩʷ ʜʣʷ ʥʘʩ, ʝʩʣʠ 

ʤʦʞʥʦ ʪʘʢ ʩʢʘʟʘʪʴ, "ʧʘʣʦʯʥʳʤ ʣʘʥʜʰʘʬʪʦʤ".  

ɺʩʝ ʵʪʦ ð ʧʨʠʤʝʨʳ ʵʬʬʝʢʪʘ ʇʫʨʢʠʥʴʝ (ʗʥ ʕʚʘʥʛʝʣʠʩʪʘ ʇʫʨʢʠʥʴʝ, 1787ï

1869, ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʪʨʫʜʳ ʧʦ ʬʠʟʠʦʣʦʛʠʠ, ʘʥʘʪʦʤʠʠ, ʛʠʩʪʦʣʦʛʠʠ ʠ ʵʤ-

ʙʨʠʦʣʦʛʠʠ, ʚ 1839ʛ. ʦʩʥʦʚʘʣ ʧʝʨʚʳʡ ʚ ʤʠʨʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʚʦ 

ɺʨʦʮʣʘʚʝ, ʢʣʘʩʩʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʬʠʟʠʦʣʦʛʠʠ ʟʨʠʪʝʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ, 

ʚ 1825ʛ. ʦʪʢʨʳʣ ʷʜʨʦ ʷʡʮʝʢʣʝʪʢʠ) - ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʘʣʦʯʢʠ ʜʘʶʪ ʥʘʤ 

ʚʧʝʯʘʪʣʝʥʠʝ ʩʚʝʪʘ, ʘ ʥʝ ʮʚʝʪʘ [11].  

ɺʝʨʥʝʤʩʷ ʢ ʙʦʣʝʝ ʥʘʫʯʥʦʤʫ ʠʟʣʦʞʝʥʠʶ ʚʦʧʨʦʩʘ.  

ɻʦʚʦʨʷ ʦʙ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʧʝʢʪʨʘʣʴʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʛʣʘʟʘ ʧʨʠ ʜʥʝʚ-

ʥʦʤ ʟʨʝʥʠʠ, ʤʳ ʛʦʚʦʨʠʣʠ ʦʙ ʠʥʪʝʛʨʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʝʭ ʛʨʫʧʧ ʢʦʣʙʦ-

ʯʝʢ. ʂʦʣʙʦʯʢʠ ʢʘʞʜʦʡ ʠʟ ʪʨʝʭ ʛʨʫʧʧ ʠʤʝʶʪ ʥʘʠʙʦʣʴʰʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ 

ʜʣʠʥʥʦï,   ʩʨʝʜʥʝï  ʠ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʡ ʟʦʥʘʭ ʩʧʝʢʪʨʘ; ʯʪʦ ʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʠ-

ʞʝ ʥʘ ʨʠʩ. 2.4. 

ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʚ ʛʣʘʟʫ ʪʨʝʭ ʚʠʜʦʚ ʢʦʣʙʦʯʝʢ ʠ ʦʱʫʱʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʮʚʝ-

ʪʦʚ ʧʨʠ ʜʝʡʩʪʚʠʠ ʠʟʣʫʯʝʥʠʡ ʥʘ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʢʦʣʙʦʯʝʢ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ 

ʮʚʝʪʦʚʦʛʦ ʟʨʝʥʠʷ. ʊʘʢ ʢʘʢ ʢʦʣʙʦʯʢʠ ʨʘʙʦʪʘʶʪ ʪʦʣʴʢʦ ʧʨʠ ʚʳʩʦʢʠʭ ʫʨʦʚʥʷʭ ʷʨ-

ʢʦʩʪʠ ð ʪʦʣʴʢʦ ʜʥʝʚʥʦʝ ʟʨʝʥʠʝ ʷʚʣʷʝʪʩʷ ʮʚʝʪʦʚʳʤ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ð "ʥʦ-

ʯʴʶ ʚʩʝ ʢʦʰʢʠ ʩʝʨʳ" ð ʚʩʧʦʤʥʠʤ ʵʬʬʝʢʪ ʇʫʨʢʠʥʴʝ.  
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ςȢτȢ ˔̝̑̉̓̆̌̎̏̆ ̠̃̏̒̐̑̉̓̉̆ ̘̠̉̈̌̔̆̎̉ 

ςȢτȢρȢ  ˬ̝̑̋̏̒̓ ̉ ̒̃̆̓̌̏̓́ 

ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʨʘʥʝʝ, ʧʨʠ ʜʝʡʩʪʚʠʠ ʩʚʝʪʘ ʥʘ ʛʣʘʟ ʚʦʟʥʠʢʘʝʪ ʨʘʟʜʨʘʞʝ-

ʥʠʝ ʩʝʪʯʘʪʢʠ. ʆʪ ʩʝʪʯʘʪʢʠ ʚʦʟʙʫʞʜʝʥʠʝ ʧʝʨʝʜʘʝʪʩʷ ʚ ʟʨʠʪʝʣʴʥʳʡ ʥʝʨʚ ʠ ʜʘʣʝʝ 

ʚ ʤʦʟʛ, ʚʳʟʳʚʘʷ ʦʱʫʱʝʥʠʝ ʩʚʝʪʘ. ʉʚʦʡʩʪʚʦ ʟʨʠʪʝʣʴʥʦʛʦ ʦʱʫʱʝʥʠʷ, ʩʦʛʣʘʩʥʦ 

ʢʦʪʦʨʦʤʫ ʧʨʝʜʤʝʪʳ ʢʘʞʫʪʩʷ ʠʩʧʫʩʢʘʶʱʠʤʠ ʙʦʣʴʰʝ ʠʣʠ ʤʝʥʴʰʝ ʩʚʝʪʘ, ʥʘʟʳ-

ʚʘʝʪʩʷ ʩʚʝʪʣʦʪʦʡ. ʂʘʢ ʤʳ ʫʞʝ ʟʥʘʝʤ, ʥʘ ʩʝʪʯʘʪʢʫ ʧʦʧʘʜʘʶʪ ʪʦʣʴʢʦ ʦʧʨʝʜʝ-

ʣʝʥʥʳʝ ʜʦʣʠ ʚʩʝʡ ʩʚʝʪʦʚʦʡ ʵʥʝʨʛʠʠ, ʠʩʧʫʩʢʘʝʤʦʡ ʧʨʝʜʤʝʪʘʤʠ ʚ ʦʢʨʫʞʘʶʱʝʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ. ʆʥʠ ʚʳʨʘʞʘʶʪʩʷ ʚʝʣʠʯʠʥʘʤʠ ʷʨʢʦʩʪʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʴ ʩʚʝʪʦʚʦʛʦ ʨʘʟʜʨʘʞʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘʤʠ ʷʨʢʦʩʪʝʡ, ʘ ʠʥʪʝʥ-

ʩʠʚʥʦʩʪʴ ʩʚʝʪʦʚʦʛʦ ʦʱʫʱʝʥʠʷ ð ʚʝʣʠʯʠʥʘʤʠ ʩʚʝʪʣʦʪ. ʏʝʤ ʙʦʣʴʰʝ ʷʨʢʦʩʪʴ, 

ʪʝʤ ʙʦʣʴʰʝ ʩʚʝʪʣʦʪʘ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʚʝʪʣʦʪʘ ʝʩʪʴ ʤʝʨʘ ʦʱʫʱʝ-

ʥʠʷ ʷʨʢʦʩʪʠ.  

 

ʈʠʩ. 2.4. ʇʨʠ ʜʝʡʩʪʚʠʠ ʩʚʝʪʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʢʦʣʙʦʯʢʠ ʦʜʥʦʛʦ ʪʠʧʘ ʚʦʟʥʠʢʘʝʪ ʦʱʫʱʝ-

ʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʮʚʝʪʘ; ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʨʘʩʥʦʛʦ, ʟʝʣʝʥʦʛʦ ʠ ʩʠʥʝʛʦ ʮʚʝʪʘ. ʇʦɻ ʪʦʤʫ, 

ʜʣʷ ʢʨʘʪʢʦʩʪʠ, ʛʨʫʧʧʳ ʢʦʣʙʦʯʝʢ ʥʘʟʳʚʘʶʪ ʂɿʉïʧʨʠʝʤʥʠʢʘʤʠ, ʘ ʢʨʠʚʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʥʘ ʨʠʩʫʥʢʝ ʥʘʟʳʚʘʶʪ ʢʨʠʚʳʤʠ ʦʩʥʦʚʥʳʭ ʚʦʟʙʫʞʜʝʥʠʡ 
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ɺ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʤʝʞʜʫ ʧʦʥʷʪʠʷʤʠ ʷʨʢʦʩʪʠ ʠ ʩʚʝʪʣʦʪʳ ʯʘʩʪʦ ʥʝ ʜʝ-

ʣʘʶʪ ʦʪʯʝʪʣʠʚʦʛʦ ʨʘʟʣʠʯʠʷ, ʥʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʟʨʠʪʝʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʩʚʝʪʘ ʠʭ 

ʥʝʦʙʭʦʜʠʤʦ ʯʝʪʢʦ ʨʘʟʣʠʯʘʪʴ. ʗʨʢʦʩʪʴ ð ʦʙʲʝʢʪʠʚʥʘʷ ʚʝʣʠʯʠʥʘ, ʝʝ ʤʦʞʥʦ ʠʟ-

ʤʝʨʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʨʠʙʦʨʦʤ (ʢʘʢ ʚʳ ʫʞʝ ʜʦʛʘʜʘʣʠʩʴ, ʦʥ ʥʘʟʳʚʘʝʪʩʷ 

ʷʨʢʦʤʝʪʨʦʤ). ʉʚʝʪʣʦʪʘ ð ʚʝʣʠʯʠʥʘ ʩʫʙʲʝʢʪʠʚʥʘʷ, ʢʘʢ ʠ ʚʩʝ ʦʱʫʱʝʥʠʷ. ʅʘ-

ʧʨʠʤʝʨ, ʣʠʩʪ  ʙʝʣʦʡ  ʙʫʤʘʛʠ ʥʘ ʩʦʣʥʝʯʥʦʤ ʩʚʝʪʫ ʣʝʪʦʤ ʠʤʝʝʪ ʷʨʢʦʩʪʴ ʧʦʨʷʜʢʘ 

30000ʥʪ, ʘ ʧʨʠ ʩʚʝʪʝ ʥʘʩʪʦʣʴʥʦʡ ʣʘʤʧʳ ð ʧʦʨʷʜʢʘ 10ï30ʥʪ. ʆʜʥʘʢʦ ʥʠʢʪʦ ʥʝ 

ʩʢʘʞʝʪ, ʯʪʦ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʣʠʩʪ ʙʫʤʘʛʠ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ʙʦʣʝʝ ʩʚʝʪʣʳʡ, ʯʝʤ ʚ 

ʜʨʫʛʦʤ. ɺ ʯʠʩʣʝ ʨʷʜʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʟʨʠʪʝʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʟʜʝʩʴ ʧʨʦʷʚʣʷʝʪʩʷ 

ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʦʪʜʝʣʷʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʩʚʝʱʝʥʠʷ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʚʝ-

ʱʘʝʤʦʛʦ ʧʨʝʜʤʝʪʘ. ʕʪʦ ʷʚʣʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʟʨʷʜʫ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ, ʠ, ʚ ʯʘ-

ʩʪʥʦʩʪʠ, ʩʚʷʟʘʥʦ ʩ ʧʘʤʷʪʴʶ.  

ʀʟ ʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʚʝʪʣʦʪʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟʤʝ-

ʨʝʥʘ ʠ ʚʳʨʘʞʝʥʘ ʘʙʩʦʣʶʪʥʳʤʠ ʯʠʩʣʘʤʠ. ʆʜʥʘʢʦ ʚʦʟʤʦʞʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ 

ʦʮʝʥʢʘ, ʚʳʨʘʞʘʝʤʘʷ ʩʣʦʚʘʤʠ: ʙʦʣʴʰʝ, ʤʝʥʴʰʝ, ʨʘʚʥʦ, ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ ʠʣʠ 

ʤʝʥʴʰʝ, ʝʜʚʘ ʨʘʟʣʠʯʘʝʪʩʷ. ʇʨʠʯʝʤ ʵʪʠʤ ʚʳʨʘʞʝʥʠʷʤ ʤʦʞʥʦ ʚʧʦʣʥʝ ʦʧʨʝʜʝ-

ʣʝʥʥʦ ʩʦʧʦʩʪʘʚʠʪʴ ʨʘʟʥʦʩʪʠ ʠʟʤʝʨʷʝʤʳʭ ʷʨʢʦʩʪʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ 

ʠʟʫʯʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʦʱʫʱʝʥʠʷ ʦʪ ʨʘʟʜʨʘʞʝʥʠʷ.  

ɺ ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʥʝʤʝʮʢʠʡ ʬʠʟʠʢ ɺʠʣʴʛʝʣʴʤ ʕʜʫʘʨʜ ɺʝʙʝʨ 

(1804ï1891) ʩʪʘʚʠʣ ʦʧʳʪʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʘʡʪʠ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʚʝʣʠʯʠ-

ʥʘʤʠ ʨʘʟʜʨʘʞʝʥʠʷ ʠ ʦʱʫʱʝʥʠʷ. ɺ 1851ʛ. ɺʝʙʝʨ ʦʪʢʨʳʣ ʟʘʢʦʥ, ʦʙʱʠʡ ʜʣʷ ʚʩʝʭ 

ʦʨʛʘʥʦʚ ʯʫʚʩʪʚ: ʠ ʜʘʥʥʘʷ ʚʝʣʠʯʠʥʘ ʨʘʟʜʨʘʞʝʥʠʷ (ʷʨʢʦʩʪʴ ʩʚʝʪʘ, ʚʝʩ, ʩʠʣʘ ʟʚʫ-

ʢʘ, ʠ ʜʨ.) ʷʚʣʷʝʪʩʷ ʤʝʨʦʡ ʟʘʤʝʯʘʝʤʦʩʪʠ ʝʛʦ ʠʟʤʝʥʝʥʠʡ [12].  

ɻʦʚʦʨʷ ʧʨʦʱʝ, ʤʝʨʦʡ ʯʫʚʩʪʚʝʥʥʦ ʚʦʩʧʨʠʥʠʤʘʝʤʳʭ ʨʘʟʣʠʯʠʡ ʷʚʣʷʝʪʩʷ ʥʝ 

ʤʠʥʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʨʘʟʥʦʩʪʠ ʜʚʫʭ ʨʘʟʜʨʘʞʝʥʠʡ ʧʨʠ ʜʘʥʥʦʤ ʫʨʦʚʥʝ ʨʘʟ-

ʜʨʘʞʝʥʠʷ, ʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ, ʢʦʪʦʨʘʷ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʦʡ ʧʨʠ ʠʟʤʝ-

ʥʝʥʠʠ ʨʘʟʜʨʘʞʝʥʠʷ. 

                                                
Ўὖ

ὖ
= ὧέὲίὸ                                                    (2.1) 
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ʇʦʟʜʥʝʝ ʚ 1858ʛ., ɻʫʩʪʘʚ ʌʝʭʥʝʨ (1801ï1887, ʥʝʤʝʮʢʠʡ ʬʠʟʠʢ ʠ ʚʨʘʯ) 

ʧʨʦʚʦʜʠʣ ʦʧʳʪʳ ʧʦ ʟʨʠʪʝʣʴʥʦʤʫ ʨʘʟʣʠʯʝʥʠʶ ʷʨʢʦʩʪʝʡ. ʆʥ ʫʩʪʘʥʦʚʠʣ, ʯʪʦ ʚ 

ʩʣʫʯʘʝ ʷʨʢʦʩʪʝʡ ʦʪʥʦʰʝʥʠʝ ȹP/P ʧʦʩʪʦʷʥʥʦ ʚ ʙʦʣʴʰʦʤ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʧʦʣʴ-

ʟʫʝʤʦʤ ʜʠʘʧʘʟʦʥʝ ʷʨʢʦʩʪʝʡ. ʌʝʭʥʝʨ ʚʳʚʝʣ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʬʦʨʤʫʣʫ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʳ ʦʱʫʱʝʥʠʷ ʦʪ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʳ ʷʨʢʦʩʪʠ.  

                                                                           (2.2) 

ʊʘʢ ʚʳʛʣʷʜʠʪ ʟʘʢʦʥ ɺʝʙʝʨʘïʌʝʭʥʝʨʘ (k~100).       ʕʪʘ ʬʦʨʤʫʣʘ ʠʤʝʝʪ ʚʘʞ-

ʥʦʝ ʟʥʘʯʝʥʠʝ. ʆʥʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʙʲʷʩʥʷʝʪ, ʧʦʯʝʤʫ ʥʘʜʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʚʝʣʠʯʠ-

ʥʘʤʠ ʦʧʪʠʯʝʩʢʠʭ ʧʣʦʪʥʦʩʪʝʡ, ʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʠʤ ʚʝʣʠʯʠʥʘʤʠ ʢʦʵʬ-

ʬʠʮʠʝʥʪʦʚ ʧʨʦʧʫʩʢʘʥʠʷ ʠ ʦʪʨʘʞʝʥʠʷ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ ʧʦʩʪʨʦʠʪʴ ʰʢʘʣʫ 

ʷʨʢʦʩʪʝʡ, ʦʧʪʠʯʝʩʢʠʝ ʧʣʦʪʥʦʩʪʠ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʶʪ ʨʘʚʥʦʤʝʨʥʳʡ ʨʷʜ, ʪʦ ʦʥʘ 

ʙʫʜʝʪ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʢʘʢ ʨʘʚʥʦʤʝʨʥʘʷ ʰʢʘʣʘ ʩʚʝʪʣʦʪ. 

ɺʳʰʝ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʨʘʟʥʠʮʫ ʜʚʫʭ ʷʨʢʦʩʪʝʡ, ʘʙʩʪʨʘʛʠʨʫʷʩʴ ʦʪ ʠʭ ʦʢ-

ʨʫʞʝʥʠʷ, ʥʝʷʚʥʦ ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʥʠʤʠ ʤʥʦʛʦ ʤʝʥʴʰʝ ʠʭ ʟʥʘ-

ʯʝʥʠʡ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʨʝʘʣʴʥʳʭ ʦʙʨʘʟʦʚ ʵʪʦ ʥʝ ʪʘʢ ð ʤʳ ʠʤʝʝʤ ʥʝʢʦʪʦ-

ʨʳʡ ʜʠʘʧʘʟʦʥ ʷʨʢʦʩʪʝʡ ʠ ʥʝʢʦʪʦʨʳʡ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʷʨʢʦʩʪʠ ð ʠ ʥʘʰʝ ʚʦʩ-

ʧʨʠʷʪʠʝ ʠʟʤʝʥʠʪʩʷ. ɹʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʦʙʲʝʢʪʝ ʩ ʤʘʢʩʠ-

ʤʘʣʴʥʦʡ ʷʨʢʦʩʪʴʶ 6000ʥʪ, ʠʥʪʝʨʚʘʣʦʤ ʷʨʢʦʩʪʝʡ 2.3 (200:1) ʠ ʫʨʦʚʥʝʤ ʘʜʘʧʪʘ-

ʮʠʠ ʛʣʘʟʘ 1500ʥʪ ʯʝʣʦʚʝʯʝʩʢʠʡ ʛʣʘʟ ʤʦʞʝʪ ʨʘʟʣʠʯʠʪʴ 100 ʫʨʦʚʥʝʡ ʷʨʢʦʩʪʠ. 

ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʣʘʥʜʰʘʬʪʫ ʧʨʠ ʩʨʝʜʥʝʤ ʫʨʦʚʥʝ ʦʩʚʝʱʝʥʠʷ ʝʛʦ 

ʜʥʝʚʥʳʤ ʩʚʝʪʦʤ. ɺ ʦʙʲʝʢʪʝ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʷʨʢʦʩʪʴʶ 40ʥʪ, ʠʥʪʝʨʚʘʣʦʤ ʷʨʢʦ-

ʩʪʝʡ 1.6 (40:1) ʠ ʫʨʦʚʥʝʤ ʘʜʘʧʪʘʮʠʠ 10ʥʪ ʛʣʘʟ ʤʦʞʝʪ ʨʘʟʣʠʯʠʪʴ ʦʢʦʣʦ 70 ʫʨʦʚ-

ʥʝʡ ʷʨʢʦʩʪʠ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʬʦʪʦʦʪʧʝʯʘʪʢʫ ʥʘ ʙʫʤʘʛʝ ʚʳʰʝ 

ʫʧʦʤʷʥʫʪʦʛʦ ʣʘʥʜʰʘʬʪʘ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʠ ʩʨʝʜʥʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʦʩ-

ʚʝʱʝʥʠʠ.  
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ςȢτȢςȢ  ˣ̃̆̓̏̃̏̊ ̓̏̎ ̉ ̜̝̎́̒̆̎̎̏̒̓̚ 

ɺʪʦʨʳʤ ʧʘʨʘʤʝʪʨʦʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʟʨʠʪʝʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʠʟʣʫʯʝʥʠʷ, 

ʷʚʣʷʝʪʩʷ ʮʚʝʪ. ɽʩʣʠ ʤʳ ʚʦʟʴʤʝʤ ʨʷʜ ʩʧʝʢʪʨʘʣʴʥʳʭ ʮʚʝʪʦʚ ʠ ʧʝʨʝʯʠʩʣʠʤ ʠʭ ʧʦ 

ʧʦʨʷʜʢʫ, ʪʦ ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʠʡ ʨʷʜ: ʢʨʘʩʥʳʡ, ʦʨʘʥʞʝʚʳʡ, ʞʝʣʪʳʡ, ʟʝʣʝ-

ʥʳʡ, ʛʦʣʫʙʦʡ, ʩʠʥʠʡ, ʬʠʦʣʝʪʦʚʳʡ. ʉʚʦʡʩʪʚʦ ʟʨʠʪʝʣʴʥʦʛʦ ʦʱʫʱʝʥʠʷ, ʦʙʦ-

ʟʥʘʯʘʝʤʦʝ ʵʪʠʤʠ ʩʣʦʚʘʤʠ, ʥʘʟʳʚʘʶʪ ʮʚʝʪʦʚʳʤ ʪʦʥʦʤ.  

ʇʝʨʝʯʠʩʣʝʥʥʳʝ  ʚʳʰʝ  ʥʘʟʚʘʥʠʷ ʮʚʝʪʦʚʳʭ ʪʦʥʦʚ ʩʣʦʞʠʣʠʩʴ ʠʩʪʦʨʠʯʝʩʢʠ 

ʜʦ ʪʦʛʦ, ʢʘʢ ʥʘʯʘʣʠ ʠʟʫʯʘʪʴ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʮʚʝʪʘ. ʆʥʠ ʫʩʣʦʚʥʳ ʠ ʥʝʜʦʩ-

ʪʘʪʦʯʥʦ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʳ. ʀʟ ʩʧʝʢʪʨʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ 

ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʮʚʝʪʦʚʦʤʫ ʪʦʥʫ ʠʟʣʫʯʝʥʠʡ. ʅʘʧʨʠʤʝʨ: ʢʨʘʩʥʦï

ʦʨʘʥʞʝʚʳʡ, ʦʨʘʥʞʝʚʦïʞʝʣʪʳʡ, ʞʝʣʪʦïʟʝʣʝʥʳʡ, ʩʠʥʝïʟʝʣʝʥʳʡ, ʩʠʥʝï

ʬʠʦʣʝʪʦʚʳʡ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʦʙʦʟʥʘʯʝʥʠʷ ʮʚʝʪʦʚʦʛʦ ʪʦʥʘ ʫʢʘʟʳʚʘʶʪ 

ʜʣʠʥʫ ʚʦʣʥʳ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʪʦʣʴʢʦ ʦʜʠʥ ʪʦʥ, ʢʦʪʦʨʦʛʦ ʥʝʪ ʚ ʩʧʝʢʪʨʝ, 

ʘ ʠʤʝʥʥʦ ʧʫʨʧʫʨʥʳʡ. ʇʫʨʧʫʨʥʳʡ ʮʚʝʪ ʧʦʣʫʯʘʝʪʩʷ ʩʤʝʰʝʥʠʝʤ ʢʨʘʡʥʠʭ ʩʧʝʢ-

ʪʨʘʣʴʥʳʭ ʮʚʝʪʦʚ ð ʬʠʦʣʝʪʦʚʦʛʦ ʠ ʢʨʘʩʥʦʛʦ. ʎʚʝʪʦʚʦʡ ʪʦʥ ʧʫʨʧʫʨʥʳʭ ʮʚʝʪʦʚ 

ʫʢʘʟʳʚʘʝʪʩʷ ʜʣʠʥʘʤʠ ʚʦʣʥ ʠʟʣʫʯʝʥʠʡ ʟʝʣʝʥʳʭ ʮʚʝʪʦʚ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢ ʜʘʥ-

ʥʳʤ ʧʫʨʧʫʨʥʳʤ.  

ɽʩʣʠ ʚʟʷʪʴ ʠʟʣʫʯʝʥʠʝ ʢʘʢʦʛʦïʥʠʙʫʜʴ ʮʚʝʪʦʚʦʛʦ ʪʦʥʘ ʠ ʩʤʝʰʘʪʴ ʝʛʦ ʩ ʙʝ-

ʣʳʤ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʦʧʦʨʮʠʷʭ, ʪʦ ʤʳ ʧʦʣʫʯʠʤ ʥʦʚʳʝ ʨʘʟʣʠʯʥʳʝ ʮʚʝʪʘ. ʆʜʥʘʢʦ 

ʚʩʝ ʦʥʠ ʙʫʜʫʪ ʦʜʥʦʛʦ ʮʚʝʪʦʚʦʛʦ ʪʦʥʘ. ʀʭ ʦʪʣʠʯʠʝ ʧʨʠʥʷʪʦ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ 

ʯʠʩʪʦʪʦʡ ʮʚʝʪʘ, ʪ.ʝ. ʦʪʥʦʰʝʥʠʝʤ ʷʨʢʦʩʪʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʢ ʷʨʢʦ-

ʩʪʠ ʩʤʝʩʠ.  

ʏʠʩʪʦʪʘ ʮʚʝʪʘ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʠʚʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʪ.ʢ. ʦʥʘ ʚʳʨʘʞʘʝʪʩʷ ʯʝʨʝʟ 

ʦʙʲʝʢʪʠʚʥʳʝ ʚʝʣʠʯʠʥʳ ʷʨʢʦʩʪʝʡ. ʉʚʦʡʩʪʚʦ ʟʨʠʪʝʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ, ʧʦʟʚʦ-

ʣʷʶʱʝʝ ʦʮʝʥʠʚʘʪʴ ʧʨʦʧʦʨʮʠʶ ʯʠʩʪʦʛʦ ʭʨʦʤʘʪʠʯʝʩʢʦʛʦ ʮʚʝʪʘ ʚ ʧʦʣʥʦʤ ʮʚʝʪʦ-

ʚʦʤ ʦʱʫʱʝʥʠʠ, ʥʘʟʳʚʘʝʪʩʷ ʥʘʩʳʱʝʥʥʦʩʪʴʶ ʮʚʝʪʘ. ʇʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʦʱʫ-

ʱʝʥʠʝ ʷʨʢʦʩʪʠ ʤʳ ʥʘʟʳʚʘʝʤ ʩʚʝʪʣʦʪʦʡ, ʥʘʩʳʱʝʥʥʦʩʪʴ ʮʚʝʪʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʦʱʫʱʝʥʠʝʤ ʝʛʦ ʯʠʩʪʦʪʳ.  
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ʊʘʢʞʝ ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩʦ ʩʚʝʪʣʦʪʦʡ, ʯʝʣʦʚʝʯʝʩʢʠʡ ʛʣʘʟ ʨʘʟʣʠʯʘʝʪ ʦʛʨʘʥʠ-

ʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʮʚʝʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʚʝ-

ʜʝʥʳ ʚ ʪʘʙʣʠʮʝ ʥʠʞʝ.  

ɺʝʣʠʯʠʥʳ ʧʦʨʦʛʦʚʳʭ ʨʘʟʥʦʩʪʝʡ ʜʣʷ ʜʣʠʥ ʚʦʣʥ ʠ ʢʦʣʠʯʝʩʪʚʘ ʩʧʝʢʪʨʘʣʴʥʳʭ 

ʮʚʝʪʦʚ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʮʚʝʪʦʚʦʤʫ ʪʦʥʫ (ʪʘʙʣʠʮʘ 2.1).  

ʄʳ ʚʠʜʠʤ, ʯʪʦ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʠʡ ʛʣʘʟ ʤʦʞʝʪ ʨʘʟʣʠʯʠʪʴ 130 

ʩʧʝʢʪʨʘʣʴʥʳʭ ʮʚʝʪʦʚ, ʦʙʳʯʥʦ ʢ ʵʪʦʡ ʮʠʬʨʝ ʜʦʙʘʚʣʷʶʪ ʝʱʝ 20 ʧʫʨʧʫʨʥʳʭ ʪʦ-

ʥʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʛʣʘʟ ʚ ʩʦʩʪʦʷʥʠʠ ʨʘʟʣʠʯʘʪʴ ʥʝ ʙʦʣʝʝ 

150 ʮʚʝʪʦʚʳʭ ʪʦʥʦʚ.  

ɽʩʣʠ ʚ ʩʤʝʩʠ ʙʝʣʦʛʦ ʮʚʝʪʘ ʩ ʜʘʥʥʳʤ ʩʧʝʢʪʨʘʣʴʥʳʤ ʮʚʝʪʦʤ ʠʟʤʝʥʷʪʴ ʩʦʦʪ-

ʥʦʰʝʥʠʝ ʠʭ ʢʦʣʠʯʝʩʪʚ, ʪ.ʝ. ʯʠʩʪʦʪʫ ʮʚʝʪʘ ʩʤʝʩʠ, ʧʦʜʜʝʨʞʠʚʘʷ ʷʨʢʦʩʪʴ ʩʤʝʩʠ 

ʧʦʩʪʦʷʥʥʦʡ, ʪʦ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʤʠʥʠʤʘʣʴʥʳʝ ʨʘʟʥʦʩʪʠ ʯʠʩʪʦʪʳ, ʨʘʟʣʠʯʘʝ-

ʤʳʝ ʛʣʘʟʦʤ. ʇʨʠ ʜʘʥʥʦʤ ʩʧʝʢʪʨʘʣʴʥʦʤ ʮʚʝʪʝ ʠ ʧʦʩʪʦʷʥʥʦʡ ʷʨʢʦʩʪʠ ʵʪʠ ʚʝʣʠ-

ʯʠʥʳ ʙʫʜʫʪ ʨʘʟʥʦʩʪʷʤʠ ʧʦ ʥʘʩʳʱʝʥʥʦʩʪʠ. 

ʀʟ ʛʨʘʬʠʢʘ (ʨʠʩ. 2.5) ʚʠʜʥʦ, ʯʪʦ ʤʠʥʠʤʘʣʴʥʳʝ ʯʠʩʣʘ ʩʪʫʧʝʥʝʡ ʥʘʩʳʱʝʥʥʦ-

ʩʪʠ (ʦʢʦʣʦ 4) ʥʘʙʣʶʜʘʶʪʩʷ ʜʣʷ ʞʝʣʪʳʭ ʮʚʝʪʦʚ, ʤʘʢʩʠʤʘʣʴʥʦʝ ð ʜʣʷ ʢʨʘʩʥʳʭ 

(ʦʢʦʣʦ 25) ʠ ʩʠʥʠʭ (ʦʢʦʣʦ 22).  

 

ʈʠʩ. 2.5. ʏʠʩʣʦ ʧʦʨʦʛʦʚʳʭ ʨʘʟʣʠʯʠʡ ʯʠʩʪʦʪʳ ʮʚʝʪʘ (ʯʠʩʣʘ ʩʪʫʧʝʥʝʡ ʥʘʩʳʱʝʥʥʦʩʪʠ ʤʝʞʜʫ 

ʙʝʣʳʤ ʠ ʯʠʩʪʳʤ ʩʧʝʢʪʨʘʣʴʥʳʤ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʚʝʪʦʚʦʛʦ ʪʦʥʘ (ʜʣʠʥʳ ʚʦʣʥʳ). 
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ςȢτȢσȢ  ˛̂̆̆̚ ̘̉̒̌̏ ̗̃̆̓̏̃ 

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʜʘʥʥʳʭ ʚʠʜʥʦ, ʯʪʦ ʯʠʩʣʦ ʮʚʝʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ "ʚʠʜʝʪʴ" 

ʛʣʘʟ, ʥʝ ʷʚʣʷʝʪʩʷ ʙʝʩʢʦʥʝʯʥʦ ʙʦʣʴʰʠʤ, ʭʦʪʷ ʯʠʩʣʦ ʚʦʟʤʦʞʥʳʭ ʩʧʝʢʪʨʘʣʴʥʳʭ 

ʩʦʩʪʘʚʦʚ ʠʟʣʫʯʝʥʠʡ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʛʣʘʟ ʠ ʚʳʟʳʚʘʶʱʠʭ ʦʱʫʱʝʥʠʝ ʮʚʝʪʘ, 

ʙʝʩʢʦʥʝʯʥʦ.  

ʏʠʩʣʘ ʧʦʨʦʛʦʚ ʧʦʢʘʟʳʚʘʶʪ, ʩʢʦʣʴʢʦ ʮʚʝʪʦʚ ʤʦʞʥʦ ʚʠʜʝʪʴ, ʠʟʤʝʥʷʷ ʦʜʥʫ ʠʟ 

ʪʨʝʭ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʟʣʫʯʝʥʠʷ. ʅʦ ʧʦ ʥʠʤ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ 

ʯʠʩʣʦ ʮʚʝʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚʠʜʝʪʴ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʠʟʤʝʥʝʥʠʠ ʚʩʝʭ ʪʨʝʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦ ʚʩʝʭ ʠʭ ʢʦʤʙʠʥʘʮʠʷʭ, ʪ.ʝ. ʚʦʦʙʱʝ ʚʦʟʤʦʞʥʦʝ ʯʠʩʣʦ ʮʚʝʪʦʚ.  

ʊʘʙʣʠʮʘ 2.1. ɺʝʣʠʯʠʥʘ ʧʦʨʦʛʦʚʳʭ ʨʘʟʣʠʯʠʡ ʜʣʷ ʩʧʝʢʪʨʘʣʴʥʳʭ ʮʚʝʪʦʚ [29] 

ɻʨʘʥ. ʫʯʘʩʪʢʦʚ 

ʜʣʠʥ ʚʦʣʥ ʚ ʩʧʝʢ-

ʪʨʝ, ʥʤ 

ɺʝʣʠʯʠʥʘ 

ʫʯʘʩʪʢʦʚ 

ʜʣʠʥ ʚʦʣʥ ,ʚ 

ʥʤ 

ʉʨ. ʚʝʣ. ʇʦ-

ʨʦʛʦʚʦʡ ʨʘʟ-

ʥʦʩʪʠ ʜʣʠʥ 

ʚʦʣʥ, ʚ ʥʤ 

ʏʠʩʣʦ ʮʚʝʪʦʚ, 

ʨʘʟʣ. ʧʦ ʮʚʝʪʦʚʦ-

ʤʫ ʪʦʥʫ ʥʘ ʜʘʥ. 

ʫʯʘʩʪʢʝ, n 
700 - - 1 

700-678 22 22 1 

678-665 13 13 1 

665-659 6 6 1 

659-649 9 5 2 

649-620 29 3 10 

620-596 24 2 12 

596-575 21 1 17 

575-549 26 2 13 

549-521 28 3 9 

521-505 16 2 8 

505-483 22 1 18 

483-475 8 2 5 

475-427 48 2 23 

427-406 21 3 7 

ʏʠʩʣʦ ʮʚʝʪʦʚ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʧʦ ʮʚʝʪʦʚʦʤʫ ʪʦʥʫ ʚ ʮʝʣʦʤ ʧʦ ʚʩʝʤʫ ʩʧʝʢʪʨʫ: 

~130 

 

ʇʨʦʠʟʚʝʜʷ ʧʦʜʩʯʝʪ,  ʤʳ ʧʦʣʫʯʠʤ ʦʢʦʣʦ 210000 ʚʦʟʤʦʞʥʳʭ ʮʚʝʪʦʚ.  

ʅʦ ʪʘʢʦʡ ʨʘʩʯʝʪ ʚʝʩʴʤʘ ʥʝʪʦʯʝʥ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʩʪʨʦʛ. ɺʩʧʦʤʥʠʤ, ʯʪʦ ʧʨʠ 

ʤʘʣʳʭ ʷʨʢʦʩʪʷʭ ʯʠʩʣʦ ʩʪʫʧʝʥʝʡ ʮʚʝʪʦʚʦʛʦ ʪʦʥʘ ʠ ʥʘʩʳʱʝʥʥʦʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦ 
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ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ ʥʝʢʦʪʦʨʦʤ ʦʧʪʠʤʘʣʴʥʦʤ ʫʨʦʚʥʝ ʷʨʢʦʩʪʝʡ. ʇʨʠ ʷʨʢʦʩʪʷʭ 

ʤʝʥʴʰʝ 1ʥʪ ʤʳ ʚʦʦʙʱʝ ʥʝ ʨʘʟʣʠʯʘʝʤ ʮʚʝʪʥʦʩʪʝʡ, ʘ ʨʘʟʣʠʯʘʝʤ ʠʟʣʫʯʝʥʠʷ ʪʦʣʴ-

ʢʦ ʧʦ ʩʚʝʪʣʦʪʝ. ʂʨʦʤʝ ʪʦʛʦ, ʩʪʫʧʝʥʠ ʩʚʝʪʣʦʪʳ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʜʣʷ ʙʝʣʦʛʦ 

ʩʚʝʪʘ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ ʫʨʦʚʥʝ ʘʜʘʧʪʘʮʠʠ ʛʣʘʟʘ. ʇʨʦʠʟʚʝʜʷ ʢʦʨʨʝʢʮʠʶ ʥʘʰʠʭ 

ʨʘʩʯʝʪʦʚ, ʤʳ ʧʦʣʫʯʠʤ, ʯʪʦ ʦʙʱʝʝ ʯʠʩʣʦ ʨʘʟʣʠʯʘʝʤʳʭ ʛʣʘʟʦʤ ʮʚʝʪʦʚ ʨʘʚʥʦ 

ʧʨʠʤʝʨʥʦ, ʥʝʩʢʦʣʴʢʠʤ ʜʝʩʷʪʢʘʤ ʪʳʩʷʯ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʫʩʪʘʥʦʚʠʣʠ ʪʨʠ ʦʙʲʝʢʪʠʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʚʝʪʘ: 

ʷʨʢʦʩʪʴ, ʮʚʝʪʦʚʦʡ ʪʦʥ (ʚʳʨʘʞʝʥʥʳʡ ʜʣʠʥʦʡ ʚʦʣʥʳ) ʠ ʯʠʩʪʦʪʫ ʮʚʝʪʘ, ʘ ʪʘʢʞʝ 

ʪʨʠ ʩʫʙʲʝʢʪʠʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʩʚʝʪʣʦʪʫ, ʮʚʝʪʦʚʦʡ ʪʦʥ (ʚʳʨʘʞʘʝʤʳʡ ʩʣʦ-

ʚʘʤʠ ʢʨʘʩʥʳʡ, ʦʨʘʥʞʝʚʳʡ, ʞʝʣʪʳʡ, ʟʝʣʝʥʳʡ, ʛʦʣʫʙʦʡ, ʩʠʥʠʡ, ʬʠʦʣʝʪʦʚʳʡ ʠ 

ʪ.ʧ.) ʠ ʥʘʩʳʱʝʥʥʦʩʪʴ ʮʚʝʪʘ. ʂʘʞʜʘʷ ʠʟ ʪʨʝʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʟʘʚʠʩʠʤʘ ʦʪ ʜʚʫʭ 

ʜʨʫʛʠʭ. ʂʨʦʤʝ ʪʦʛʦ, ʤʳ ʫʩʪʘʥʦʚʠʣʠ ʚʝʨʭʥʶʶ ʛʨʘʥʠʮʫ ʜʣʷ ʯʠʩʣʘ ʨʘʟʣʠʯʘʝʤʳʭ 

ʯʝʣʦʚʝʯʝʩʢʠʤ ʛʣʘʟʦʤ ʮʚʝʪʦʚ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʝʡ ʙʘʟʦʡ ʜʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ 

ʮʚʝʪʦʚ. 

ςȢτȢτȢ  ˞̗̠̉̒̓̆̍́̓̉̈́̉ ̉ ̘̋̏̌̉̆̒̓̃̆̎̎̏̆  ̜̃̑́̇̆̎̉̆ ̗̃̆̓̏̃ 
 

ɺ ʧʨʘʢʪʠʢʝ ʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠʤʝʥʷʶʪʩʷ ʜʚʘ ʩʧʦʩʦʙʘ ʩʠʩʪʝʤʘʪʠ-

ʟʘʮʠʠ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʠʩʘʥʠʷ ʮʚʝʪʦʚ. ʇʝʨʚʳʡ ʩʧʦʩʦʙ ð ʠʟʤʝʨʠʪʝʣʴʥʳʡ 

ʠʣʠ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠʡ, ʚʪʦʨʦʡ  ʩʧʦʩʦʙ ð ʮʚʝʪʥʳʭ ʵʪʘʣʦʥʦʚ [13] .  

ʂʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʦʩʥʦʚʘʥ ʥʘ ʪʦʤ, ʯʪʦ ʢʘʞʜʦʤʫ ʮʚʝʪʫ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʪ ʪʨʠ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʝʣʠʯʠʥʳ ʦʩʥʦʚʥʳʭ ʚʦʟʙʫʞʜʝʥʠʡ (ʂɿʉï

ʧʨʠʝʤʥʠʢʦʚ ʛʣʘʟʘ). ʀʟʤʝʨʠʪʴ ʵʪʠ ʪʨʠ ʚʝʣʠʯʠʥʳ ð ʟʥʘʯʠʪ ʚʳʨʘʟʠʪʴ ʮʚʝʪ ʪʨʝʤʷ 

ʯʠʩʣʘʤʠ. ʊʘʢʠʝ ʯʠʩʣʘ ʥʘʟʳʚʘʶʪʩʷ ʮʚʝʪʦʚʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ.  

ɺ ʩʧʦʩʦʙʝ ʮʚʝʪʦʚʳʭ ʵʪʘʣʦʥʦʚ ʟʘʨʘʥʝʝ ʠʟʛʦʪʦʚʣʷʶʪ ʥʘʙʦʨʳ ʟʘʢʨʘʩʦʢ (ʨʠʩ. 

2.6). ʀʭ ʠʟʜʘʶʪ ʚ ʚʠʜʝ ʘʪʣʘʩʘ ʮʚʝʪʦʚ. ʇʦʜʙʦʨ ʮʚʝʪʘ ʘʪʣʘʩʘ ʢ ʮʚʝʪʫ ʦʙʲʝʢʪʘ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʟʨʠʪʝʣʴʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʵʪʠʭ ʮʚʝʪʦʚ.  

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʮʚʝʪʦʚ ʚ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʦʤ ʩʧʦʩʦʙʝ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʦ ʩ ʦʙʲʝʢʪʠʚʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʮʚʝʪʘ: ʷʨʢʦʩʪʴʶ, ʮʚʝ-

ʪʦʚʳʤ ʪʦʥʦʤ ʠ ʯʠʩʪʦʪʦʡ ʮʚʝʪʘ.  
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ɿʘʢʨʘʩʢʠ ʚ ʘʪʣʘʩʝ ʮʚʝʪʦʚ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʠʩʪʝʤʝ ʚ ʚʠʜʝ 

ʮʚʝʪʥʳʭ ʪʘʙʣʠʮ ʠʣʠ ʰʢʘʣ ʮʚʝʪʦʚ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.7.  

 

          

 

 

ʈʠʩ. 2.6. ʇʨʠʤʝʨ ʮʚʝʪʦʚʳʭ ʵʪʘʣʦʥʦʚ [30]. 

 

ʐʠʨʦʢʦ ʠʟʚʝʩʪʝʥ ʮʚʝʪʦʚʦʡ ʘʪʣʘʩ ʄʘʥʩʝʣʣʘ (1858ï1918, ʘʤʝʨʠʢʘʥʩʢʠʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴ, ʩʦʟʜʘʪʝʣʴ ʩʠʩʪʝʤʳ ʚʳʨʘʞʝʥʠʷ ʮʚʝʪʦʚ ʧʨʠ ʧʦʤʦʱʠ ʘʪʣʘʩʘ), ʩʦ-

ʜʝʨʞʘʱʠʡ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʥʘʙʦʨ ʩʪʘʥʜʘʨʪʥʳʭ ʮʚʝʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ 

ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʮʚʝʪʦʚʦʛʦ ʪʦʥʘ, ʩʚʝʪʣʦʪʳ (ʢʦʣʠʯʝʩʪʚʘ ʩʚʝʪʘ) ʠ 

ʥʘʩʳʱʝʥʥʦʩʪʠ (ʯʠʩʪʦʪʳ ʮʚʝʪʘ). ʂʘʞʜʳʡ ʮʚʝʪ ʠʤʝʝʪ ʠʤʷ ʠ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ 

ʢʘʢ "ʨʘʚʥʦʫʜʘʣʝʥʥʳʡ" ʚ ʮʚʝʪʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʧʦ  ʤʥʝʥʠʶ  ʤʥʦʛʠʭ ʥʘʙʣʶ-

ʜʘʪʝʣʝʡ) ʦʪ ʩʚʦʠʭ ʩʦʩʝʜʝʡ, ʪ.ʝ. ʮʚʝʪʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʨʘʚʥʦʤʝʨʥʦ "ʧʦʢʨʳʪʦ" 

ʩʪʘʥʜʘʨʪʥʳʤʠ ʮʚʝʪʘʤʠ. ʉʫʱʝʩʪʚʫʝʪ ʧʦʭʦʞʘʷ ʩʠʩʪʝʤʘ ʆʩʚʘʣʴʜʘ, ʥʦ ʦʥʘ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʨʝʞʝ. ɺ 1982ʛ.  ʧʦʷʚʠʣʘʩʴ  ʝʱʝ ʦʜʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʘʷ ʩʠʩʪʝʤʘ 

Coloroid, ʧʨʝʜʣʦʞʝʥʥʘʷ ʅʝʤʯʠʯʝʤ. ɺ ʈʦʩʩʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʝʪʩʷ 

"1000ïʮʚʝʪʥʳʡ ɸʪʣʘʩ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ ʮʚʝʪʘ", ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʠ ʚʳ-

ʧʫʩʢʘʝʤʳʡ ʅʇʆ ɺʅʀʀʄ ʠʤ. ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ (ʘʪʣʘʩ ʖʩʪʦʚʦʡ).  

ʍʫʜʦʞʥʠʢʠ ʧʦʣʴʟʫʶʪʩʷ ʠʥʳʤʠ ʧʨʠʥʮʠʧʘʤʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʮʚʝʪʘ ʢʘʢ 

ʨʘʟʣʠʯʥʳʝ ʨʘʟʙʝʣʳ, ʦʪʪʝʥʢʠ ʠ ʪʦʥʘ ʧʨʝʜʝʣʴʥʦ ʥʘʩʳʱʝʥʥʳʭ ʠʣʠ ʯʠʩʪʳʭ 

ʧʠʛʤʝʥʪʦʚ ʢ ʯʠʩʪʦʤʫ ʧʠʛʤʝʥʪʫ. ʈʘʟʙʝʣ ʧʦʣʫʯʘʝʪʩʷ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʙʝʣʦʛʦ 

ʧʠʛʤʝʥʪʘ ʢ ʯʠʩʪʦʤʫ ʧʠʛʤʝʥʪʫ ʧʨʠ ʵʪʦʤ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘʩʳʱʝʥʥʦʩʪʴ. ʆʪʪʝ-

ʥʦʢ ʧʦʣʫʯʘʝʪʩʷ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʯʝʨʥʦʛʦ ʧʠʛʤʝʥʪʘ ʢ ʯʠʩʪʦʤʫ ʧʠʛʤʝʥʪʫ, ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʥʠʞʘʝʪʩʷ ʩʚʝʪʣʦʪʘ. ʊʦʥʘ ʧʦʣʫʯʘʶʪʩʷ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʯʝʨʥʦʛʦ ʠ 

ʙʝʣʦʛʦ ʧʠʛʤʝʥʪʦʚ ʢ ʯʠʩʪʦʤʫ ʧʠʛʤʝʥʪʫ. ɺʦ ʚʩʝʭ ʵʪʠʭ ʩʣʫʯʘʷʭ ʧʦʣʫʯʘʶʪʩʷ ʨʘʟ-

ʣʠʯʥʳʝ ʮʚʝʪʘ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʮʚʝʪʦʚʦʛʦ ʪʦʥʘ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʥʘʩʳʱʝʥʥʦ-

ʩʪʴʶ ʠ ʩʚʝʪʣʦʪʦʡ. ʇʨʠ ʩʤʝʰʠʚʘʥʠʠ ʪʦʣʴʢʦ ʯʝʨʥʦʛʦ ʠ ʙʝʣʦʛʦ ʧʠʛʤʝʥʪʦʚ ʧʦʣʫ-

ʯʘʶʪʩʷ ʩʝʨʳʝ ʮʚʝʪʘ.  
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ʉʦʚʨʝʤʝʥʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʨʝʜʘʢʪʦʨʳ ʠʤʝʶʪ ʵʣʝʢʪʨʦʥʥʳʝ ʘʥʘʣʦʛʠ ʚʳʰʝ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʘʪʣʘʩʦʚ ʮʚʝʪʦʚ ð ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ Swatch Libraries. ʅʘʠʙʦʣʝʝ 

ʠʟʚʝʩʪʥʳʝ ʙʠʙʣʠʦʪʝʢʠ ʚʳʧʫʩʢʘʶʪ ʬʠʨʤʳ Trumatch  ʠ Pantone. ʅʦ ʵʪʦʛʦ ʥʝ-

ʜʦʩʪʘʪʦʯʥʦ,  ʪ.ʢ. ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʬʝʨʠʡʥʳʝ ʫʩʪʨʦʡʩʪʚʘ (ʜʠʩʧʣʝʠ, ʧʨʠʥʪʝʨʳ, 

ʧʣʦʪʪʝʨʳ, ʩʢʘʥʝʨʳ) ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʚʝʪʦʧʝʨʝʜʘʯʠ (ʠ, ʯʪʦ 

ʭʫʞʝ ʚʩʝʛʦ, ʠʟʤʝʥʷʶʱʠʝʩʷ). ʅʝʤʥʦʛʦ ʫʣʫʯʰʠʪʴ ʩʠʪʫʘʮʠʶ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʩʧʝʮʠʘʣʴʥʦʡ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʠʣʠ, ʭʦʪʷ ʙʳ, ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦ-

ʬʘʡʣʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʥʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʫʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ICC  ð 

International Color Consortium). ʅʦ ʧʦʜʦʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʙʣʘʜʘʝʪ ʪʦʣʴʢʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʘʧʧʘʨʘʪʥʦʝ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ.  

ʂʘʞʜʳʡ ʠʟ ʜʚʫʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʠ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʦʛʦ ʚʳʨʘʞʝʥʠʷ ʮʚʝʪʦʚ ʠʤʝʝʪ ʩʚʦʠ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ʉʠʩʪʝʤʘ ʮʚʝʪʦ-

ʚʳʭ ʘʪʣʘʩʦʚ ʦʪʣʠʯʘʝʪʩʷ ʧʨʦʩʪʦʪʦʡ ʠ ʥʘʛʣʷʜʥʦʩʪʴʶ. ɼʣʷ ʦʮʝʥʢʠ ʮʚʝʪʘ ʥʝ ʪʨʝ-

ʙʫʝʪʩʷ ʥʠʢʘʢʠʭ ʧʨʠʙʦʨʦʚ ʠ ʚʳʯʠʩʣʝʥʠʡ. ʎʚʝʪ ʚʳʨʘʞʘʝʪʩʷ ʚ ʚʝʣʠʯʠʥʘʭ ʮʚʝʪʦ-

ʚʳʭ ʦʱʫʱʝʥʠʡ, ʠ ʤʦʞʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʠʜʝʪʴ ʝʛʦ ʠʟʤʝʥʝʥʠʝ ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʵʪʠʭ ʚʝʣʠʯʠʥ.  

ɺ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʦʤ ʩʧʦʩʦʙʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʮʚʝʪʦʚʳʭ ʢʦʦʨʜʠʥʘʪ ʪʨʝ-

ʙʫʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʝ ʧʨʠʙʦʨʳ ð ʢʦʣʦʨʠʤʝʪʨʳ. ɽʩʣʠ ʢʦʦʨʜʠʥʘʪʳ ʚʳ-

ʯʠʩʣʷʶʪʩʷ ʧʦ ʩʧʝʢʪʨʘʣʴʥʳʤ ʩʦʩʪʘʚʘʤ ʠʟʣʫʯʝʥʠʡ, ʥʝʦʙʭʦʜʠʤ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨ 

ʜʣʷ ʠʭ ʠʟʤʝʨʝʥʠʷ. ʉʘʤʦ ʚʳʯʠʩʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʦʯʝʥʴ ʪʨʫʜʦʝʤʢʦ. ʎʚʝʪ ʚʳʨʘ-

ʞʘʝʪʩʷ ʪʨʝʤʷ ʦʪʚʣʝʯʝʥʥʳʤʠ ʯʠʩʣʘʤʠ ð ʢʦʦʨʜʠʥʘʪʘʤʠ, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪ-

ʚʝʥʥʦ ʥʝ ʩʚʷʟʘʥʳ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʮʚʝʪʦʚʳʭ ʦʱʫʱʝʥʠʡ. ʇʦʵʪʦʤʫ ʥʝʣʴʟʷ 

ʧʨʝʜʩʪʘʚʠʪʴ ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʧʦ ʠʟʤʝʥʝʥʠʶ ʮʚʝʪʦʚʳʭ ʢʦʦʨʜʠʥʘʪ. ʕʪʦʪ ʥʝʜʦʩ-

ʪʘʪʦʢ ʚ ʠʟʚʝʩʪʥʦʡ ʤʝʨʝ ʫʩʪʨʘʥʷʝʪʩʷ, ʢʦʛʜʘ ʧʦ ʠʟʤʝʨʝʥʥʳʤ ʢʦʦʨʜʠʥʘʪʘʤ ʪʦʯʢʠ 

ʮʚʝʪʦʚ ʥʘʥʦʩʷʪ ʥʘ ʮʚʝʪʦʚʦʡ ʛʨʘʬʠʢ, ʠ ʢʦʛʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʘ "ʮʚʝʪʦʚʦʡ 

ʪʦʥ ð ʯʠʩʪʦʪʘ ʮʚʝʪʘ", ʢʦʪʦʨʘʷ ʦʩʥʦʚʘʥʘ ʥʘ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʷʭ ʠ 

ʛʨʘʬʠʯʝʩʢʦʤ ʚʳʨʘʞʝʥʠʠ ʮʚʝʪʥʦʩʪʝʡ.  
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ʈʠʩ. 2.7. ʇʨʠʤʝʨ ʮʚʝʪʦʚʦʡ ʪʘʙʣʠʮʳ ʘʪʣʘʩʘ [30] 

 

  

ʂʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʴʰʝʡ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴʶ, ʯʝʤ 

ʩʧʦʩʦʙ ʮʚʝʪʦʚʳʭ ʘʪʣʘʩʦʚ. ʎʚʝʪʘ ʘʪʣʘʩʦʚ ʤʦʞʥʦ ʩʨʘʚʥʠʚʘʪʴ ʪʦʣʴʢʦ ʩ ʮʚʝʪʘʤʠ 

ʧʦʚʝʨʭʥʦʩʪʝʡ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚ ʦʪʨʘʞʝʥʥʦʤ ʩʚʝʪʝ. ʇʨʠ ʧʦʣʴʟʦʚʘʥʠʠ ʘʪʣʘ-

ʩʘʤʠ ʥʝʦʙʭʦʜʠʤʘ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʦʩʚʝʱʝʥʠʷ ʧʦ ʫʨʦʚʥʶ ʦʩʚʝʱʝʥʥʦʩʪʠ ʠ ʮʚʝ-

ʪʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʉʨʘʚʥʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ ʫʞʝ ʧʨʠ ʨʘʟʣʠʯʠʠ 

ʬʘʢʪʫʨ ʧʦʚʝʨʭʥʦʩʪʝʡ (ʛʣʷʥʮʝʚʘʷ/ʤʘʪʦʚʘʷ). ʉʨʘʚʥʠʚʘʪʴ ʞʝ ʮʚʝʪ ʩʚʝʪʦʬʠʣʴʪʨʘ ʩ 

ʮʚʝʪʦʤ ʘʪʣʘʩʘ ʚʦʚʩʝ ʥʝʣʴʟʷ. ʅʝʣʴʟʷ ʧʨʠ ʧʦʤʦʱʠ ʘʪʣʘʩʘ ʚʳʨʘʟʠʪʴ ʠ ʮʚʝʪ ʠʩʪʦʯ-

ʥʠʢʘ ʩʚʝʪʘ.  

ʂʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʮʚʝʪ ʣʶʙʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʝ-

ʟʘʚʠʩʠʤʦ ʦʪ ʝʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ: ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ, ʩʚʝʪ, ʨʘʩʩʝʷʥʥʳʡ ʧʨʠ ʧʨʦʭʦ-

ʞʜʝʥʠʠ ʯʝʨʝʟ ʩʨʝʜʫ ʠʣʠ ʦʪʨʘʞʝʥʠʠ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʪ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʥʘʢʨʘʩʦʢ ʘʪʣʘʩʦʚ. ɺʳʨʘʞʝʥʠʝ ʮʚʝʪʘ ʪʨʝʤʷ ʯʠʩʣʘʤʠ ʧʨʦʩʪʦ ʠ ʪʦʯʥʦ. ɽʩʣʠ 

ʵʪʠ ʪʨʠ ʯʠʩʣʘ ʛʜʝïʪʦ ʦʧʠʩʘʥʳ, ʪʦ ʧʦ ʥʠʤ ʤʦʞʥʦ ʥʘʡʪʠ ʪʦʯʢʫ ʥʘ ʮʚʝʪʦʚʦʤ ʛʨʘ-

ʬʠʢʝ ʠ ʧʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʮʚʝʪʦʚʦʤ ʦʱʫʱʝʥʠʠ. ɹʦʣʝʝ ʪʦʛʦ, ʧʦ ʟʘʜʘʥ-
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ʥʳʤ ʚʝʣʠʯʠʥʘʤ ʢʦʦʨʜʠʥʘʪ ʤʦʞʥʦ ʦʧʳʪʥʳʤ ʧʫʪʝʤ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʮʚʝʪ. ʇʦ ʚʝ-

ʣʠʯʠʥʘʤ ʢʦʦʨʜʠʥʘʪ ʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʮʚʝʪʦʚʳʝ ʨʘʩʯʝʪʳ: ʦʧʨʝʜʝʣʠʪʴ ʢʦʦʨʜʠ-

ʥʘʪʳ ʮʚʝʪʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʩʤʝʰʠʚʘʥʠʝʤ ʮʚʝʪʦʚ, ʢʦʦʨʜʠʥʘʪʳ ʢʦʪʦʨʳʭ ʠʟʚʝʩʪ-

ʥʳ; ʦʧʨʝʜʝʣʷʪʴ ʚʝʣʠʯʠʥʳ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʮʚʝʪʘʤʠ.  

ʋʢʘʟʘʥʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʩʧʦʩʦʙʘ, ʦʩʦʙʝʥʥʦ ʫʥʠʚʝʨ-

ʩʘʣʴʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ, ʩʜʝʣʘʣʠ ʝʛʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʩʠʩ-

ʪʝʤʘʪʠʟʘʮʠʠ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʠʩʘʥʠʷ ʮʚʝʪʦʚ.  

ςȢυȢ  ˣ̃̆̓̏̃̏̊ ̄̑́̉̋̕ 
 

ɽʩʣʠ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʮʚʝʪʦʚʦʝ ʫʨʘʚʥʝʥʠʝ, ʪʦ ʤʦʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ 

ʝʛʦ ʚʠʜ ʧʦʜʦʙʝʥ ʟʘʧʠʩʠ ʚʝʢʪʦʨʘ ʯʝʨʝʟ ʝʛʦ ʢʦʦʨʜʠʥʘʪʳ ʚ ʥʝʢʦʪʦʨʦʤ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝ. ʂʦʥʝʯʥʦ, ʮʚʝʪʘ ʥʝ ʷʚʣʷʶʪʩʷ ʚʝʢʪʦʨʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ, ʥʦ ʵʪʦ ʧʨʝʜʩʪʘʚʣʝ-

ʥʠʝ ʦʯʝʥʴ ʫʜʦʙʥʦ, ʪ.ʢ. ʚʩʝ ʦʧʝʨʘʮʠʠ ʩ ʮʚʝʪʘʤʠ ʥʘʭʦʜʷʪ ʩʚʦʶ ʘʥʘʣʦʛʠʶ ʚ ʦʧʝ-

ʨʘʮʠʷʭ ʩ ʚʝʢʪʦʨʘʤʠ (ʥʦ ʥʝ ʥʘʦʙʦʨʦʪ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ ʮʚʝʪʦʚ ʠ ʦ ʝʛʦ ʛʨʘʬʠʯʝʩʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ð ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ 

ʮʚʝʪʦʚʦʤ ʛʨʘʬʠʢʝ [14]. 

ɺ ʚʠʜʫ ʫʩʣʦʚʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʮʚʝʪʦʚ ʫʛʣʳ ʤʝʞʜʫ ʦʩʷʤʠ ʢʦʦʨʜʠʥʘʪ ʥʝ 

ʠʤʝʶʪ ʟʥʘʯʝʥʠʷ. ɽʩʣʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʮʚʝʪʦʚ ʧʨʦʚʝʩʪʠ ʣʠʥʠʶ:  

                                                          (2.3) 

 (ʙʫʜʝʤ ʩʨʘʟʫ ʩʯʠʪʘʪʴ, ʯʪʦ ʤʳ ʩʙʘʣʘʥʩʠʨʦʚʘʣʠ ʝʜʠʥʠʯʥʳʝ ʦʩʥʦʚʥʳʝ ʮʚʝʪʘ), 

ʪʦ ʤʳ ʧʦʣʫʯʠʤ ʤʥʦʞʝʩʪʚʦ ʩʝʨʳʭ ʪʦʥʦʚ. ʕʪʫ ʣʠʥʠʶ ʥʘʟʳʚʘʶʪ ʘʭʨʦʤʘʪʠʯʝ-

ʩʢʦʡ ʦʩʴʶ. ɽʩʣʠ ʪʝʧʝʨʴ ʧʨʦʚʝʩʪʠ ʧʣʦʩʢʦʩʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫʶ ʘʭʨʦʤʘʪʠʯʝ-

ʩʢʦʡ ʦʩʠ, ʪʦ ʤʳ ʧʦʣʫʯʠʤ ʮʚʝʪʦʚʦʡ ʪʨʝʫʛʦʣʴʥʠʢ (ʈʠʩ. 2.8), ʚ ʢʦʪʦʨʦʤ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʚʩʝ ʮʚʝʪʥʦʩʪʠ ʧʨʠ ʜʘʥʥʦʡ ʷʨʢʦʩʪʠ.  

ʎʚʝʪʦʚʦʡ ʪʨʝʫʛʦʣʴʥʠʢ ʦʯʝʥʴ ʫʜʦʙʝʥ ʜʣʷ ʥʘʛʣʷʜʥʳʭ ʚʳʯʠʩʣʝʥʠʡ.  ʅʘʧʨʠ-

ʤʝʨ,  ʜʣʷ  ʥʘʭʦʞʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʮʚʝʪʘ ʦʜʥʦʤʫ ʠʟ ʦʩʥʦʚʥʳʭ ʜʦʩʪʘʪʦʯʥʦ 

ʧʨʦʚʝʩʪʠ ʣʠʥʠʶ ʠʟ ʚʝʨʰʠʥʳ ʦʩʥʦʚʥʦʛʦ ʮʚʝʪʘ ʯʝʨʝʟ ʘʭʨʦʤʘʪʠʯʝʩʢʫʶ ʦʩʴ, ʠ ʥʘ 

ʧʝʨʝʩʝʯʝʥʠʠ ʵʪʦʡ ʣʠʥʠʠ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʚʝʨʰʠʥʝ ʩʪʦʨʦʥʦʡ ʤʳ ʧʦʣʫʯʠʤ 

ʠʩʢʦʤʳʡ ʮʚʝʪ. 
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ʃʶʙʦʝ ʠʟʣʫʯʝʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʨʦʜʥʳʭ ʠʟʣʫʯʝʥʠʡ, ʚʟʷʪʳʭ ʚʦ ʚʩʝʚʦʟ-

ʤʦʞʥʳʭ ʩʦʯʝʪʘʥʠʷʭ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʮʚʝʪ ʣʶʙʦʛʦ ʠʟʣʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʫʤʤʦʡ 

ʮʚʝʪʦʚ ʦʜʥʦʨʦʜʥʳʭ ʠʟʣʫʯʝʥʠʡ, ʚʭʦʜʷʱʠʭ ʚ ʝʛʦ ʩʦʩʪʘʚ. ʇʦʵʪʦʤʫ ʚ ʠʩʭʦʜʥʦʤ 

ʦʧʳʪʝ ʜʦʩʪʘʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʨʝʭʮʚʝʪʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʪʦʣʴʢʦ ʜʣʷ ʮʚʝʪʦʚ 

ʦʜʥʦʨʦʜʥʳʭ ʠʟʣʫʯʝʥʠʡ. ɽʩʣʠ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʥʘʥʝʩʪʠ ʥʘ ʮʚʝʪʦʚʦʡ ʛʨʘʬʠʢ 

(ʨʠʩ. 2.9), ʪʦ ʤʳ ʧʦʣʫʯʠʤ ʣʠʥʠʶ ʩʧʝʢʪʨʘʣʴʥʳʭ ʮʚʝʪʦʚ. ʃʠʥʠʷ ʧʦʣʫʯʘʝʪʩʷ ʥʝ-

ʟʘʤʢʥʫʪʦʡ, ʪ.ʢ. ʩʧʝʢʪʨ ʠʤʝʝʪ ʜʚʘ ʢʦʥʮʘ: ʢʨʘʩʥʳʡ ʠ ʬʠʦʣʝʪʦʚʳʡ. ɽʩʣʠ ʤʳ ʜʦʙʘ-

ʚʠʤ ʥʝ ʩʧʝʢʪʨʘʣʴʥʳʝ ʧʫʨʧʫʨʥʳʝ ʮʚʝʪʘ, ʪʦ ʣʠʥʠʷ ʟʘʤʢʥʝʪʩʷ.  

 

ʈʠʩ. 2.8. ʎʚʝʪʦʚʦʡ ʪʨʝʫʛʦʣʴʥʠʢ [14] 



 
 

71 
 

 

ʈʠʩ. 2.9. ʎʚʝʪʦʚʦʡ ʛʨʘʬʠʢ 

ςȢφȢ ˣ̜̃̆̓̏̃̆ ̠̔̑́̃̎̆̎̉ 

 

ʈʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʷ ʢʘʢʦʛʦïʣʠʙʦ ʮʚʝʪʘ M, ʚʳʨʘʞʝʥʥʦʛʦ ʪʨʝʤʷ ʢʦʦʨʜʠʥʘ-

ʪʘʤʠ, ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ ʮʚʝʪʦʚʦʛʦ ʫʨʘʚʥʝʥʠʷ [15]:  

                                                          (2.4)   

ʛʜʝ       

ʂʘʯʝʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʮʚʝʪʘ ð ʮʚʝʪʥʦʩʪʴ ð ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦ-

ʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʦʥʠ ʚʦʩʧʨʦʠʟʚʦʜʷʪ ʜʘʥ-

ʥʳʡ ʮʚʝʪ. ʇʦʵʪʦʤʫ, ʝʩʣʠ ʥʘʩ ʠʥʪʝʨʝʩʫʝʪ ʪʦʣʴʢʦ ʮʚʝʪʥʦʩʪʴ, ʤʳ ʧʦʣʴʟʫʝʤʩʷ ʦʪ-

ʥʦʩʠʪʝʣʴʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʢʦʦʨʜʠʥʘʪ:  

               ὶ=
ὶᴂ

ὶᴂ+Ὣᴂ+ὦᴂ
,  ʘʥʘʣʦʛʠʯʥʦ ʜʣʷ                                      (2.5) 

ʦʪʢʫʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ    

ʕʪʦ ʧʦʩʣʝʜʥʝʝ ʩʦʦʪʥʦʰʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʧʨʦʚʝʨʢʠ ʚʳʯʠʩ-

ʣʝʥʠʡ.  
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ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʮʚʝʪʘ ʥʘʟʳʚʘʶʪʩʷ ʢʦʦʨʜʠʥʘʪʘʤʠ ʮʚʝʪʥʦʩʪʠ 

ʠʣʠ ʪʨʝʭʮʚʝʪʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ. ʎʚʝʪʦʚʦʝ ʫʨʘʚʥʝʥʠʝ, ʟʘʧʠʩʘʥʥʦʝ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʝʭʮʚʝʪʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʠʤʝʝʪ ʚʠʜ:  

                                                              (2.6) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʶʙʦʡ ʮʚʝʪ ʚʳʨʘʞʘʝʪʩʷ ʪʨʝʤʷ ʯʠʩʣʘʤʠ ð ʮʚʝʪʦʚʳʤʠ ʢʦ-

ʦʨʜʠʥʘʪʘʤʠ.  

ɽʩʣʠ ʷʨʢʦʩʪʴ ʢʘʢʦʛʦïʣʠʙʦ ʠʟ ʦʩʥʦʚʥʳʭ ʝʜʠʥʠʯʥʳʭ ʮʚʝʪʦʚ ʧʨʠʥʷʪʴ ʟʘ ʝʜʠ-

ʥʠʮʫ, ʥʘʧʨʠʤʝʨ ʮʚʝʪʘ R, ʪʦ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʷʨʢʦʩʪʠ ʦʩʥʦʚʥʳʭ ʝʜʠʥʠʯʥʳʭ ʮʚʝ-

ʪʦʚ R, G ʠ B, ʥʘʟʳʚʘʝʤʳʝ ʪʘʢʞʝ ʷʨʢʦʩʪʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʠ ʦʙʦʟʥʘʯʘʝʤʳʝ 

LR, LG ʠ LB, ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ:  

                          (2.7)    

ʗʨʢʦʩʪʴ ʮʚʝʪʘ M, ʧʦʣʫʯʘʝʤʦʛʦ ʩʤʝʰʝʥʠʝʤ ʪʨʝʭ ʦʩʥʦʚʥʳʭ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʘ ʚ ʚʠʜʝ:  

  ʥʪ. 

ʠʣʠ:  

  ʥʪ.                      (2.8) 

 ɺʝʣʠʯʠʥʘ ʚ ʩʢʦʙʢʘʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʷʨʢʦʩʪʴ ʮʚʝʪʘ, ʧʦ-

ʣʫʯʝʥʥʦʛʦ ʩʤʝʰʝʥʠʝʤ ʦʩʥʦʚʥʳʭ ʝʜʠʥʠʯʥʳʭ ʮʚʝʪʦʚ:  

 

ʇʦʥʷʪʠʝ ʝʜʠʥʠʯʥʦʛʦ ʮʚʝʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʮʚʝʪʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʩʤʝʰʝ-

ʥʠʝʤ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʜʣʷ ʩʘʤʠʭ ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ. ʗʨʢʦʩʪʠ 

ʝʜʠʥʠʯʥʳʭ ʮʚʝʪʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʝʣʠʯʠʥʘʤʠ L.  

ʀʩʧʦʣʴʟʫʷ ʚʳʨʘʞʝʥʠʝ ʮʚʝʪʦʚ ʧʨʠ ʧʦʤʦʱʠ ʮʚʝʪʦʚʳʭ ʫʨʘʚʥʝʥʠʡ ʠ ʦʧʨʝʜʝ-

ʣʠʚ ʮʚʝʪʥʦʩʪʠ ʠ ʷʨʢʦʩʪʠ ʦʩʥʦʚʥʳʭ ʝʜʠʥʠʯʥʳʭ ʮʚʝʪʦʚ, ʤʦʞʥʦ ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ 

ʮʚʝʪʦʚ ʦʜʥʦʡ ʩʠʩʪʝʤʳ ʚʳʯʠʩʣʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʮʚʝʪʦʚ ʚ ʜʨʫʛʦʡ ʩʠʩʪʝʤʝ.  
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ςȢφȢρȢ ˏ̘̜̆̌̉̉̎ ̠̅̌ ̘̋̏̌̉̆̒̓̃̆̎̎̏̊ ̖́̑́̋̓̆̑̉̒̓̉̋̉ ̗̃̆̓̏̃ȟ ̉̒Ȥ

̝̜̐̏̌̈̔̆̍̆ ̃ ̋̏̌̏̑̉̍̆̓̑̉̉ 

ʆʩʥʦʚʥʳʝ ʮʚʝʪʘ ð (ʂ, ɿ, ʉ), (R, G, B), (X, Y, Z),ʛʜʝ (ʂ, ɿ, ʉ), (R, G, B) ʠ  

(X, Y, Z) -ʪʨʠ ʮʚʝʪʘ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʥʝʣʴʟʷ ʧʦʣʫʯʠʪʴ ʩʤʝʰʝʥʠʝʤ ʜʚʫʭ ʜʨʫ-

ʛʠʭ ʠ ʩʤʝʰʝʥʠʝʤ ʢʦʪʦʨʳʭ ʚ ʨʘʟʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʚʩʝʚʦʟ-

ʤʦʞʥʳʝ ʜʨʫʛʠʝ ʮʚʝʪʘ.  

ɽʜʠʥʠʯʥʳʝ ʮʚʝʪʘ   

ʎʚʝʪʘ, ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʢʦʣʠʯʝʩʪʚ ʢʦʪʦʨʳʭ ʚ ʢʘʯʝʩʪʚʝ ʝʜʠʥʠʮ ʚʟʷʪʳ ʨʘʟʣʠʯ-

ʥʳʝ ʚʝʣʠʯʠʥʳ ʷʨʢʦʩʪʝʡ.  

ɺ ʢʘʯʝʩʪʚʝ ʝʜʠʥʠʮ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʢʦʣʠʯʝʩʪʚ ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ ʙʝʨʫʪ ʪʘʢʠʝ 

ʠʭ ʷʨʢʦʩʪʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʩʤʝʩʴ ʨʘʚʥʳʭ ʢʦʣʠʯʝʩʪʚ ʵʪʠʭ ʮʚʝʪʦʚ ʚʦʩʧʨʦʠʟʚʦʜʠʪ 

ʙʝʣʳʡ ʮʚʝʪ ʨʘʚʥʦ ʵʥʝʨʛʝʪʠʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʛʠʧʦʪʠʯʝʩʢʦʛʦ ʠʩʪʦʯʥʠʢʘ E.  

ʋʜʝʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʮʚʝʪʘ ð (ʢ, ʟ, ʩ), (r, g, b), (x, y, z).  

ʂʦʦʨʜʠʥʘʪʳ ʮʚʝʪʦʚ ʦʜʥʦʨʦʜʥʳʭ ʠʟʣʫʯʝʥʠʡ ʩ ʝʜʠʥʠʯʥʳʤʠ ʣʫʯʠʩʪʳʤʠ ʷʨ-

ʢʦʩʪʷʤʠ  ʩʚʷʟʘʥʳ ʩ ʪʨʝʭʮʚʝʪʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʦʜʥʦʨʦʜʥʳʭ ʠʟʣʫʯʝʥʠʡ 

(  ʠ ʜʨ.), ʩ ʢʨʠʚʦʡ ʚʠʜʥʦʩʪʠ  ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ ʷʨʢʦʩʪʷʤʠ ʝʜʠʥʠʯʥʳʭ ʮʚʝ-

ʪʦʚ ʦʜʥʦʨʦʜʥʳʭ ʠʟʣʫʯʝʥʠʡ  ʦʪʥʦʰʝʥʠʷʤʠ: 

                          

  ʂʦʦʨʜʠʥʘʪʳ ʮʚʝʪʘ (ʮʚʝʪʦʚʳʝ ʢʦʦʨʜʠʥʘʪʳ) ð (ʢ', ʟ', ʩ'), (r' , g', b'), (x' , 

y', z')  

ʂʦʣʠʯʝʩʪʚʘ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʠ ʩʤʝʰʝʥʠʠ ʚʦʩʧʨʦʠʟ-

ʚʝʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʮʚʝʪ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʮʚʝʪʦʚʦʡ ʩʠʩʪʝʤʝ.  

ɼʣʷ ʮʚʝʪʦʚ ʦʜʥʦʨʦʜʥʳʭ ʠʟʣʫʯʝʥʠʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 

 ʠ ʜʨ. ɼʣʷ ʮʚʝʪʦʚ ʠʟʣʫʯʝʥʠʡ ʩʣʦʞʥʳʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʩʦʩʪʘʚʦʚ ʨʘʚ-

ʥʳ ʩʫʤʤʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʦʨʜʠʥʘʪ ʦʜʥʦʨʦʜʥʳʭ ʠʟʣʫʯʝʥʠʡ, ʚʭʦʜʷʱʠʭ ʚ 

ʩʦʩʪʘʚ ʜʘʥʥʦʛʦ ʩʣʦʞʥʦʛʦ ʠʟʣʫʯʝʥʠʷ.  
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ʊʨʝʭʮʚʝʪʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ (ʢʦʦʨʜʠʥʘʪʳ ʮʚʝʪʥʦʩʪʠ) ð (ʢ, ʟ, ʩ), (r, g, 

b), (x, y, z)  

ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʮʚʝʪʦʚʳʝ ʢʦʦʨʜʠʥʘʪʳ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʧʦ ʬʦʨʤʫʣʘʤ:  

                

 

ʗʨʢʦʩʪʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʮʚʝʪʦʚ ð (Lʂ, Lɿ, Lʉ), (LR, LG, LB), (LX, LY, 

LZ)  

ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʷʨʢʦʩʪʠ ʮʚʝʪʦʚ, ʧʦʣʫʯʘʝʤʳʝ ʧʫʪʝʤ ʩʤʝʰʝʥʠʷ ʝʜʠʥʠʯʥʳʭ 

ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ, ʚ ʢʦʣʠʯʝʩʪʚʘʭ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʪʨʝʭʮʚʝʪʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘ-

ʤʠ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʧʦ ʬʦʨʤʫʣʘʤ:  

                            

 

ςȢχȢ  ˛̜̒̎̏̃ ̋̏̌̏̑̉̍̆̓̑̉ ̉

ɺ ʢʦʣʦʨʠʤʝʪʨʠʠ ʣʶʙʦʡ ʮʚʝʪ ʚʳʨʘʞʘʝʪʩʷ ʪʨʝʤʷ ʯʠʩʣʘʤʠ ʮʚʝʪʦʚʳʭ ʢʦʦʨʜʠ-

ʥʘʪ. ʏʠʩʣʘ ʢʦʦʨʜʠʥʘʪ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʣʠʯʝʩʪʚʘ, ʚ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ 

ʩʤʝʰʘʪʴ ʪʨʠ ʦʩʥʦʚʥʳʝ ʮʚʝʪʘ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʡ ʮʚʝʪ.  

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʪʨʠʘʜ ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ. ʇʨʠʥʮʠʧʠʘʣʴ-

ʥʦʝ ʪʨʝʙʦʚʘʥʠʝ, ʢʦʪʦʨʦʤʫ ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʪʨʠ ʦʩʥʦʚʥʳʝ ʮʚʝʪʘ, ʩʦʩʪʦʠʪ 

ʚ ʪʦʤ, ʯʪʦ ʥʠ ʦʜʠʥ ʠʟ ʥʠʭ ʥʝ ʜʦʣʞʝʥ ʧʦʣʫʯʘʪʴʩʷ ʩʤʝʰʝʥʠʝʤ ʜʚʫʭ ʜʨʫʛʠʭ. 

ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʦʩʥʦʚʥʳʝ ʮʚʝʪʘ ʜʦʣʞʥʳ ʙʳʪʴ ʥʝʟʘʚʠʩʠʤʳʤʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʮʚʝʪʦʚʳʝ ʢʦʦʨʜʠʥʘʪʳ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʮʚʝʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʨʘʟʥʳʭ ʦʩʥʦʚʥʳʭ ʪʨʠʘʜ ʨʘʟʣʠʯʥʳ.  

ʆʩʥʦʚʥʳʝ ʮʚʝʪʘ ʙʳʚʘʶʪ ʨʝʘʣʴʥʳʤʠ ʠ ʥʝʨʝʘʣʴʥʳʤʠ. ʈʝʘʣʴʥʳʝ ʮʚʝʪʘ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ, ʜʝʡʩʪʚʫʷ ʥʘ ʛʣʘʟ ʠʟʣʫʯʝʥʠʷʤʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʩʧʝʢʪʨʘʣʴʥʳʭ ʩʦʩʪʘʚʦʚ. ʅʝʨʝʘʣʴʥʳʝ ʮʚʝʪʘ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʫʯʠʪʴ ʥʝʣʴʟʷ, ʪ.ʢ. 

ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʠʟʣʫʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʣʠ ʙʳ ʦʱʫʱʝʥʠʷ ʪʘʢʠʭ ʮʚʝʪʦʚ ʧʨʠ 

ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʟʨʝʥʠʷ. ʅʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʣʶʙʦʛʦ ʥʝʨʝʘʣʴʥʦʛʦ ʮʚʝʪʘ 

(ʮʚʝʪʦʚʦʡ ʪʦʥ, ʯʠʩʪʦʪʘ, ʷʨʢʦʩʪʴ) ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ, ʝʩʣʠ ʧʨʝʜʩʪʘʚʠʪʴ ʝʛʦ ʢʘʢ 

ʢʦʤʙʠʥʘʮʠʶ ʨʝʘʣʴʥʳʭ ʮʚʝʪʦʚ. ʇʨʠʤʝʨʦʤ ʪʨʝʭ ʥʝʨʝʘʣʴʥʳʭ ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ 
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ʷʚʣʷʶʪʩʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʮʚʝʪʘ ʂ, ɿ ʠ ʉ, ʪ.ʝ. ʮʚʝʪʘ ʦʩʥʦʚʥʳʭ ʚʦʟʙʫʞʜʝʥʠʡ 

[16].  

ɽʩʣʠ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʮʚʝʪʘ ʂ, 

ɿ ʠ ʉ, ʪʦ ʮʚʝʪʦʚʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʷʚʣʷʶʪʩʷ ʫʨʦʚʥʠ ʦʩʥʦʚʥʳʭ ʚʦʟʙʫʞʜʝʥʠʡ. 

ʆʥʠ ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʩʧʝʢʪʨʘʣʴʥʳʤ ʩʦʩʪʘʚʘʤ ʠʟʣʫʯʝʥʠʡ ʠ ʩʧʝʢʪʨʘʣʴʥʳʤ ʯʫʚ-

ʩʪʚʠʪʝʣʴʥʦʩʪʷʤ ʪʨʝʭ ʧʨʠʝʤʥʠʢʦʚ ʛʣʘʟʘ.  

ʆʜʥʘʢʦ ʧʨʘʢʪʠʯʝʩʢʠ ʮʚʝʪʘ ʂ, ɿ ʠ ʉ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʠʟʤʝʨʝʥʠʝ ʩʧʝʢʪʨʘʣʴʥʳʭ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʝʡ ʂɿʉï

ʧʨʠʝʤʥʠʢʦʚ ʛʣʘʟʘ ʥʝʚʦʟʤʦʞʥʦ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʠʞʝ ʢʨʠʚʳʝ ʧʦʣʫʯʝʥʳ ʢʦʩ-

ʚʝʥʥʳʤ ʦʧʳʪʥʦïʨʘʩʯʝʪʥʳʤ ʤʝʪʦʜʦʤ, ʪʦʯʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʩʯʠʪʘʝʪʩʷ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦʡ (ʨʠʩ. 2.10).  

ʇʦʵʪʦʤʫ ʜʣʷ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʚʳʨʘʞʝʥʠʷ ʮʚʝʪʦʚ ʠʩʧʦʣʴʟʫʶʪ ʦʙʭʦʜʥʦʡ 

ʧʫʪʴ, ʚ ʢʦʪʦʨʦʤ ʧʨʠʥʮʠʧ ʚʳʨʘʞʝʥʠʷ ʮʚʝʪʦʚ ʚʝʣʠʯʠʥʘʤʠ ʚʦʟʙʫʞʜʝʥʠʡ ʂɿʉï

ʧʨʠʝʤʥʠʢʦʚ ʩʦʭʨʘʥʷʝʪʩʷ, ʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʴʟʫʶʪʩʷ ʜʨʫʛʠʤʠ ʪʨʝʤʷ ʚʝʣʠʯʠ-

ʥʘʤʠ ʢʦʦʨʜʠʥʘʪ ð RGB. ʕʪʠ ʥʦʚʳʝ ʪʨʠ ʚʝʣʠʯʠʥʳ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʦ ʩʚʷʟʘ-

ʥʳ ʩ ʚʝʣʠʯʠʥʘʤʠ ʦʩʥʦʚʥʳʭ ʚʦʟʙʫʞʜʝʥʠʡ ʠ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʦʧʳʪʥʳʤ 

ʧʫʪʝʤ ʦʯʝʥʴ ʪʦʯʥʦ.  

 
ʈʠʩ. 2.10. ʉʧʝʢʪʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʠʝʤʥʠʢʦʚ ʛʣʘʟʘ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʥʘʙʣʶʜʘʪʝʣʷ. ʗʨʢʦʩʪʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ  

LK : Lɿ : LC = 1 : 0,655 : 0,003 

 

ʇʨʦʮʝʜʫʨʘ ʠʭ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʘ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʠʟʫʘʣʴʥʦʤ 

ʩʨʘʚʥʝʥʠʠ ʥʝʢʦʪʦʨʦʛʦ ʠʟʤʝʨʷʝʤʦʛʦ ʮʚʝʪʘ ʠ ʨʝʛʫʣʠʨʫʝʤʦʡ ʩʤʝʩʠ ʪʨʝʭ ʦʩʥʦʚ-
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ʥʳʭ ʮʚʝʪʦʚ RGB. ʋʨʘʚʥʷʚ ʵʪʠ ʮʚʝʪʘ, ʤʳ ʤʦʞʝʤ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚʝʣʠʯʠʥʳ 

ʚʦʟʙʫʞʜʝʥʠʡ ʂɿʉïʧʨʠʝʤʥʠʢʦʚ ʦʪ ʜʝʡʩʪʚʠʷ ʠʟʣʫʯʝʥʠʷ ʢʘʢ ʠʟʤʝʨʷʝʤʦʛʦ ʮʚʝʪʘ, 

ʪʘʢ ʠ ʠʟʣʫʯʝʥʠʷ ʩʤʝʩʠ ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ RGB ð ʦʜʠʥʘʢʦʚʳ, ʪ.ʢ. ʦʜʠʥʘʢʦʚʳ ʠʭ 

ʮʚʝʪʘ. ʉʘʤʠʭ ʚʝʣʠʯʠʥ ʚʦʟʙʫʞʜʝʥʠʡ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʳ ʥʝ ʟʥʘʝʤ. ʅʦ ʤʳ ʟʥʘʝʤ, 

ʯʪʦ ʦʥʠ ʚʦʟʥʠʢʘʶʪ ʦʪ ʜʝʡʩʪʚʠʷ ʠʟʣʫʯʝʥʠʡ ʩ ʮʚʝʪʘʤʠ R, G ʠ B, ʦʪʢʫʜʘ ʩʣʝʜʫʝʪ, 

ʯʪʦ ʮʚʝʪʘ R, G ʠ B ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʤʝʩʠ ʮʚʝʪʦʚ ʂ, ɿ ʠ B. ɺ ʠʜʝʘʣʴʥʦʤ 

ʩʣʫʯʘʝ ʙʳʣʦ ʙʳ ʞʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʢʘʞʜʳʡ ʠʟ ʮʚʝʪʦʚ R, G ʠ B ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ 

ʦʜʥʦʤʫ ʠʟ ʮʚʝʪʦʚ ʂ, ɿ ʠ ʉ. ʅʦ ʵʪʦ ʥʝʦʩʫʱʝʩʪʚʠʤʦ, ʪ.ʢ. ʮʚʝʪʘ R, G ʠ B ð ʨʝ-

ʘʣʴʥʳʝ ʮʚʝʪʘ, ʘ ʥʠ ʦʜʥʦ ʨʝʘʣʴʥʦʝ ʠʟʣʫʯʝʥʠʝ ʥʝ ʤʦʞʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʥʘ 

ʦʜʠʥ ʠʟ ʪʨʝʭ ʧʨʠʝʤʥʠʢʦʚ, ʚʳʟʳʚʘʷ ʯʠʩʪʳʝ ʦʱʫʱʝʥʠʷ ʮʚʝʪʦʚ ʂ, ɿ ʠ ʉ .  

ʇʨʠ ʚʳʙʦʨʝ ʪʨʝʭ ʨʝʘʣʴʥʳʭ ʠʟʣʫʯʝʥʠʡ ʩʪʨʝʤʷʪʩʷ  ʚʩʝ ʞʝ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʢʘ-

ʞʜʦʝ ʠʟ ʥʠʭ ʜʝʡʩʪʚʦʚʘʣʦ  ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʦʜʠʥ ʠʟ ʪʠʧʦʚ ʧʨʠʝʤʥʠʢʦʚ. 

ʆʙʳʯʥʦ ʙʝʨʫʪ ʩʣʝʜʫʶʱʫʶ ʪʨʠʘʜʫ:    

 [16].   

ɼʚʝ ʧʦʩʣʝʜʥʠʝ ʚʝʣʠʯʠʥʳ ʦʩʦʙʝʥʥʦ ʫʜʘʯʥʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʨʝʘʣʠʟʘʮʠʠ, ʪ.ʢ. ʦʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʤʦʱʥʳʤ ʩʧʝʢʪʨʘʣʴʥʳʤ ʣʠʥʠʷʤ ʚ ʩʧʝʢʪʨʝ 

ʧʘʨʦʚ ʨʪʫʪʠ.  

ʇʨʦʚʝʜʝʥʠʝ ʠʩʭʦʜʥʳʭ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠʭ ʦʧʳʪʦʚ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʠʤʠ 

ʪʨʫʜʥʦʩʪʷʤʠ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʪʝʤ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʚʝʪʦʚʦ-

ʛʦ ʟʨʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʣʶʜʝʡ ʥʝ ʩʦʚʧʘʜʘʶʪ. ʏʪʦʙʳ ʜʘʥʥʳʝ ʠʩʭʦʜʥʳʭ ʦʧʳʪʦʚ 

ʙʳʣʠ ʧʨʠʤʝʥʠʤʳ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʣʶʜʝʡ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʦʙʨʘʪʴ ʥʘʙʣʶʜʘʪʝ-

ʣʝʡ ʩ ʥʦʨʤʘʣʴʥʳʤ ʮʚʝʪʦʚʳʤ ʟʨʝʥʠʝʤ, ʘ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʜʣʷ ʤʥʦʛʠʭ ʥʘ-

ʙʣʶʜʘʪʝʣʝʡ, ʫʩʨʝʜʥʠʪʴ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʜʝʞʥʳʭ ʜʘʥʥʳʭ ʚ ʵʪʠʭ ʦʧʳʪʘʭ ʥʝʦʙ-

ʭʦʜʠʤʘ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʘʷ ʩʧʝʮʠʘʣʴʥʘʷ ʘʧʧʘʨʘʪʫʨʘ. ʇʦʵʪʦʤʫ ʠʩʭʦʜʥʳʝ ʢʦʣʦ-

ʨʠʤʝʪʨʠʯʝʩʢʠʝ ʦʧʳʪʳ ʟʘ ʚʩʶ ʠʩʪʦʨʠʶ ʧʨʦʚʦʜʠʣʠʩʴ ʩʯʠʪʘʥʥʦʝ ʯʠʩʣʦ ʨʘʟ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ 1931ʛ. ʚ ʜʚʫʭ ʦʧʳʪʘʭ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʈʘʡʪʦʤ (ʉʐɸ) ʠ ɻʠʣʜʦʤ (ɸʥʛʣʠʷ). ʕʪʠ ʦʧʳʪʳ ʧʨʦ-

ʚʦʜʠʣʠʩʴ ʩ ʨʘʟʥʳʤʠ ʦʩʥʦʚʥʳʤʠ ʮʚʝʪʘʤʠ ʠ ʥʘ ʨʘʟʣʠʯʥʦʡ ʘʧʧʘʨʘʪʫʨʝ ʜʣʷ ʜʝʩʷ-
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ʪʠ ʥʘʙʣʶʜʘʪʝʣʝʡ ʫ ʈʘʡʪʘ ʠ ʩʝʤʠ ʫ ɻʠʣʜʘ. ʅʦ ʠʭ ʨʝʟʫʣʴʪʘʪʳ, ʧʝʨʝʩʯʠʪʘʥʥʳʝ ʥʘ 

ʦʩʥʦʚʥʳʝ ʮʚʝʪʘ RGB, ʦʯʝʥʴ ʭʦʨʦʰʦ ʩʦʚʧʘʣʠ. ʇʦʵʪʦʤʫ ʦʥʠ ʙʳʣʠ ʧʨʠʥʷʪʳ ʚ 

ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʠʩʪʝʤʳ ʠʟʤʝʨʝʥʠʷ ʮʚʝʪʦʚ. 

ɺ 1959ʛ. ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʫʜʝʣʴʥʳʭ ʢʦʦʨ-

ʜʠʥʘʪ ʮʚʝʪʘ. ʆʥʠ ʧʦʣʫʯʝʥʳ ʚ ʦʧʳʪʘʭ, ʧʨʦʚʦʜʠʚʰʠʭʩʷ ʧʦ ʥʦʚʦʤʫ ʤʝʪʦʜʫ  ʚ  

ʉʉʉʈ (ʉʧʝʨʘʥʩʢʦʡ) ʠ ʚ ɸʥʛʣʠʠ (ʉʪʘʡʣʩʦʤ ʠ ɹʝʨʯʝʤ), ʠ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ 

ʣʫʯʰʝʝ  ʩʦʦʪʚʝʪʩʪʚʠʝ  ʤʝʞʜʫ  ʮʚʝʪʦʚʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ, ʠʟʤʝʨʝʥʥʳʤʠ ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʠ ʚʳʯʠʩʣʝʥʥʳʤʠ ʧʦ ʩʧʝʢʪʨʘʣʴʥʳʤ ʩʦʩʪʘʚʘʤ. ʇʨʠ ʦʧʳʪʥʦʡ ʧʨʦ-

ʚʝʨʢʝ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʨʘʩʭʦʞʜʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʘʭ, ʧʦʣʫʯʘʝʤʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠ-

ʝʤ ʩʪʘʨʳʭ ʠ ʥʦʚʳʭ ʜʘʥʥʳʭ, ʤʘʣʳ. ʇʦʵʪʦʤʫ ʜʘʥʥʳʝ ʦʧʳʪʦʚ 1931ʛ. ʩʥʦʚʘ ʨʝʢʦ-

ʤʝʥʜʦʚʘʥʳ ʢʘʢ ʦʩʥʦʚʥʳʝ, ʘ ʜʘʥʥʳʝ ʦʧʳʪʦʚ 1959ʛ. ð ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢ 

ʥʠʤ. 

 

ʈʠʩ. 2.11. ʌʫʥʢʮʠʠ ʩʣʦʞʝʥʠʷ ʮʚʝʪʦʚ RGB, ʧʨʠʥʷʪʳʝ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʂʦʤʠʩʩʠʝʡ ʧʦ  

ʆʩʚʝɦ ʝʥʠʶ (ʄʂʆ). ʗʨʢʦʩʪʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ  LR : LG : LB = 1 : 4,5907 : 0,0601 [16] 

 

ʂʨʠʚʳʝ ʩʤʝʰʝʥʠʷ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʠʩʪʝʤʝ RGB ʧʨʠʚʝʜʝʥʳ ʥʘ ʛʨʘʬʠʢʝ 

ʨʠʩ. 2.11. 

http://www.whitemouse.ru/color/rgb.wmb


 
 

78 
 

ɺʳʯʠʩʣʝʥʠʷ ʮʚʝʪʦʚʳʭ ʢʦʦʨʜʠʥʘʪ ʩʦʩʪʦʷʪ ʚ ʧʝʨʝʤʥʦʞʝʥʠʠ ʫʜʝʣʴʥʳʭ ʢʦʦʨ-

ʜʠʥʘʪ ʥʘ ʣʫʯʠʩʪʳʝ ʷʨʢʦʩʪʠ ʠ ʩʫʤʤʠʨʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʡ. ʊʘʢʠʝ 

ʚʳʯʠʩʣʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʠʟʣʫʯʝʥʠʡ ʩʣʦʞʥʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ, ʜʣʠ-

ʪʝʣʴʥʳ ʠ ʪʨʫʜʦʝʤʢʠ. ʉʣʦʞʥʦʩʪʴ ʚʳʯʠʩʣʝʥʠʡ ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʦʨʘ ʦʩʥʦʚʥʳʭ ʮʚʝ-

ʪʦʚ. ʏʪʦʙʳ ʫʧʨʦʩʪʠʪʴ ʮʚʝʪʦʚʳʝ ʨʘʩʯʝʪʳ, ʙʳʣʘ ʩʦʟʜʘʥʘ ʩʠʩʪʝʤʘ XYZ, ʦʩʥʦʚʘʥ-

ʥʘʷ ʥʘ ʥʝʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʘʣʴʥʦ ʮʚʝʪʘʭ: X, Y ʠ Z. ʕʪʘ ʩʠʩʪʝʤʘ ʨʘʩʩʯʠʪʘʥʘ ʥʘ 

ʦʩʥʦʚʝ ʪʝʭ ʞʝ ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʩʠʩʪʝʤʳ RGB. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʩʪʝʤʘ XYZ ʧʦʣʫʯʠʣʘ ʚʩʝʦʙʱʝʝ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʧʨʠʟʥʘʥʠʝ 

(ʈʠʩ. 2.12). 

 
ʈʠʩ. 2.12. ʂʨʠʚʳʝ ʩʣʦʞʝʥʠʷ ʮʚʝʪʦʚ ʚ ʩʠʩʪʝʤʝ XYZ ʄʂʆ ʧʨʠ ʠʩʪʦʯʥʠʢʝ ɽ. ʗʨʢʦʩʪʥʳʝ ʢʦ-

ʵʬʬʠʮʠʝʥʪʳ LX : LY : LZ = 0 : 1 : 0  [16] 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.whitemouse.ru/color/xyz.wmb
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˗̝̜̏̎̓̑̏̌̎̆ ̜̃̏̐̑̏̒ ̋ ̄̌́̃̆ ς 

1. ʆʧʪʠʯʝʩʢʦʝ ʠʟʣʫʯʝʥʠʝ. 

2. ʈʦʣʴ ʦʧʪʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ. 

3. ɻʣʘʟ ʯʝʣʦʚʝʢʘ ʠ ʝʛʦ ʩʪʨʦʝʥʠʝ. ʠ ʯʝʣʦʚʝʢʘ. 

4. ɿʨʠʪʝʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʦʧʪʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ. 

5. ɿʘʢʦʥ ɺʝʙʝʨʘ-ʌʝʭʥʝʨʘ. 

6. ʅʘʩʳʱʝʥʥʦʩʪʴ ʠ ʮʚʝʪʦʚʦʡ ʪʦʥ. 

7. ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʮʚʝʪʦʚ. 

8.  ʎʚʝʪʦʚʳʝ ʘʪʣʘʩʳ. 

9. ʎʚʝʪʦʚʦʡ ʛʨʘʬʠʢ ʠ ʮʚʝʪʦʚʳʝ ʫʨʘʚʥʝʥʠʷ. 

10. ʆʩʥʦʚʳ ʢʦʣʦʨʠʤʝʪʨʠʠ. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

80 
 

3. x ̜̃̆̓̏̃̆ ̜̒̉̒̓̆̍Ȣ ˛̂̈̏̑ ̉ ́̎́̌̉̈ 

σȢρȢ˜̑̆̅̍̆̓ ̠̉̈̍̆̑̆̎̉Ȣ  ˣ̃̆̓ - ̓ ̖̠̑̆̍̆̑̎́ ̘̃̆̌̉̉̎́ 

ʂʘʞʜʦʝ ʠʟʤʝʨʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʧʨʝʜʝʣʝʥʠʝ ʵʪʘʣʦʥʥʳʭ ʝʜʠʥʠʮ, ʩʦ-

ʜʝʨʞʘʱʠʭʩʷ ʚ ʠʟʤʝʨʷʝʤʦʡ ʚʝʣʠʯʠʥʝ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟʚʝʩʪʥʳʭ ʚʝ-

ʣʠʯʠʥ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʜʥʠʤ ʯʠʩʣʦʤ, ʨʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʷ 

ʮʚʝʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʝʥʠʷʤʠ ʪʨʝʭ ʯʠʩʝʣ, ʪ.ʝ. ʮʚʝʪ ï ʚʝʣʠʯʠʥʘ ʪʨʝʭʤʝʨʥʘʷ.  

ʇʦʜ ʩʚʝʪʦʤ ʧʨʠʥʷʪʦ ʧʦʥʠʤʘʪʴ ʚʠʜʠʤʫʶ ʯʘʩʪʴ ʩʧʝʢʪʨʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟ-

ʣʫʯʝʥʠʷ. ɼʠʘʧʘʟʦʥ ʵʪʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 380 ï 780 ʥʤ (ʨʠʩ. 

3.1) [31]. 

ʇʦʤʠʤʦ ʩʧʝʢʪʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʩʧʨʠʥʠʤʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʥʘ ʮʚʝʪʦ-

ʚʳʝ ʦʱʫʱʝʥʠʷ ʚʣʠʷʝʪ ʠ ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ, ʦʩʚʝʱʘʶʱʠʡ ʵʪʦʪ ʦʙʲʝʢʪ. ɼʣʷ ʫʩʪʨʘ-

ʥʝʥʠʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʮʚʝʪʘ ʠʩʧʦʣʴʟʫʶʪ ʩʪʘʥʜʘʨʪʥʳʝ ʠʩ-

ʪʦʯʥʠʢʠ ʦʩʚʝʱʝʥʠʷ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʮʚʝʪʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʵʪʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʯʝʨʥʦʛʦ ʪʝʣʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʦʥʦ ʠʤʝʝʪ ʪʫ ʞʝ ʮʚʝʪʥʦʩʪʴ, ʯʪʦ ʠ ʜʘʥ-

ʥʳʡ ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ.  

ʆʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʦʢʨʫʞʘʶʪ ʥʘʩ, ʠ ʮʚʝʪ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʨʠʪʴ ʜʣʷ 

ʢʘʢʦʡ-ʥʠʙʫʜʴ ʦʧʨʝʜʝʣʝʥʥʦʡ ʮʝʣʠ, ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʩʘʤʦʩʚʝʪʷʱʠʝʩʷ (ʥʘʧʨʠʤʝʨ, 

ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʵʢʨʘʥʝ ʪʝʣʝʚʠʟʦʨʘ, ʤʦʥʠʪʦʨʘ ʠ ʪ.ʧ.), ʪʘʢ ʠ ʦʪʨʘʞʘʶʱʠʝ ʩʚʝʪ 

(ʥʘʧʨʠʤʝʨ, ʧʨʦʜʫʢʮʠʷ ʧʦʣʠʛʨʘʬʠʠ, ʮʚʝʪʥʘʷ ʬʦʪʦʛʨʘʬʠʷ, ʣʶʙʦʡ ʦʙʲʝʢʪ, ʦʩʚʝ-

ʱʝʥʥʳʡ ʩʚʝʪʦʤ). ʕʪʦ ʦʪʣʠʯʠʝ ʥʘʢʣʘʜʳʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʟʤʝ-

ʨʠʪʝʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʝ ʮʚʝʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ  ʠ  ʤʝʪʦʜʦʚ  ʠʟʤʝ-

ʨʝʥʠʡ  ʠ ʧʨʠʥʮʠʧʦʚ ʧʦʩʪʨʦʝʥʠʷ ʮʚʝʪʦʠʟʤʝʨʠʪʝʣʴʥʦʡ  ʘʧʧʘʨʘʪʫʨʳ (ʢʦʣʦʨʠʤʝʪ-

ʨʳ, ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʳ ʠ ʜʨ.).  

ʇʨʝʞʜʝ, ʯʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʦʛʨʝʰʥʦʩʪʴ ʮʚʝʪʦʚʳʭ ʠʟʤʝʨʝʥʠʡ, ʨʘʩʩʤʦʪʨʠʤ 

ʩʠʩʪʝʤʳ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ ʮʚʝʪʘ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 
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ʈʠʩ.3.1. ɺʠʜʠʤʳʡ ʜʠʘʧʘʟʦʥ ʩʧʝʢʪʨʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. 

 

σȢςȢ˞̜̉̒̓̆̍ ̋̏̏̑̅̉̎́̓ ̠̉̈̍̆̑̆̎̉      ̗̃̆̓́ ̉ ̗̃̆̓̎̏̒ ̓̉ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʩʠʩʪʝʤ ʢʦʦʨʜʠ-

ʥʘʪ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʮʚʝʪʘ. ɺ ʪʝʣʝʚʠʜʝʥʠʠ, ʥʘʧʨʠʤʝʨ, ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʩʠʩʪʝʤʳ RGB,  ʍYZ (ʄʂʆ-31), ʘ ʚ ʧʦʣʠʛʨʘʬʠʠ ʧʨʠ ʫʩʪʘʥʦʚ-

ʣʝʥʠʠ ʮʚʝʪʘ ʙʫʤʘʛʠ, ʢʨʘʩʦʢ, ʘ ʪʘʢʞʝ ʮʚʝʪʦʚʳʭ ʨʘʟʣʠʯʠʡ, ʧʨʠʤʝʥʷʶʪ ʄʝʞʜʫ-

ʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ ISO 12647-2:2004. 

 σȢςȢρȢ ˞̉̒̓̆̍́ ̋̏̏̑̅̉̎́̓ RGB ɉ˙˗˛-31)  

ʉʪʘʥʜʘʨʪʥʳʡ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠʡ ʥʘʙʣʶʜʘʪʝʣʴ 1931ʛ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʜʘʥʥʳʝ ʥʝʟʘʚʠʩʠʤʦ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʈʘʡʪʦʤ ʠ ɻʠʣʜʦʤ [32]. ʆʥʠ ʦʢʘʟʘʣʠʩʴ ʚ 

ʦʯʝʥʴ ʭʦʨʦʰʝʤ ʩʦʛʣʘʩʠʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʧʦʵʪʦʤʫ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʦʢʘʟʘ-

ʣʦʩʴ ʚʦʟʤʦʞʥʳʤ ʫʩʨʝʜʥʠʪʴ ʠ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ ʢʨʠʚʳʝ ʩʣʦʞʝʥʠʷ ʮʚʝʪʦʚ 

ʜʣʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʥʘʙʣʶʜʘʪʝʣʷ. ʕʪʠ ʢʨʠʚʳʝ ʦʙʦʟʥʘʯʘʶʪʩʷ ʢʘʢ )(lr , )(lg  ʠ 

)(lb  ʠ ʧʦʚʪʦʨʝʥʳ ʥʘ ʨʠʩ. 3.2. 
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ʈʠʩ. 3.2. ʂʨʠʚʳʝ ʩʣʦʞʝʥʠʷ ʮʚʝʪʦʚ RGB ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʧʨʠ R=700ʥʤ, G=546,1ʥʤ, 

B=435,8ʥʤ ʧʦ ʈʘʡʪʝʨʫ ʠ ɻʠʣʜʫ [32]. 

 

 σȢςȢςȢ ˞̉̒̓̆̍́ ̋̏̏̑̅̉̎́̓ XYZ  ̇ ˗˛ ρωσρ  

ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʢʨʠʚʳʭ ʩʣʦʞʝʥʠʷ, ʦʥʠ ʙʳʣʠ 

ʧʦʜʚʝʨʛʥʫʪʳ ʣʠʥʝʡʥʦʤʫ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ ʢʨʠʚʳʝ ʩʣʦʞʝʥʠʷ )(lx ,  )(ly  ʠ )(lz , ʠʟʚʝʩʪʥʳʝ ʢʘʢ ʢʨʠʚʳʝ 

ʩʣʦʞʝʥʠʷ ʮʚʝʪʦʚ ʜʣʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʘʪʝʣʷ ʄʂʆ 

1931ʛ. ʆʥʠ ʙʳʣʠ ʥʘʡʜʝʥʳ ʧʫʪʝʤ ʧʝʨʝʥʦʩʘ ʩʠʩʪʝʤʳ ʮʚʝʪʦʚʳʭ ʢʦʦʨʜʠʥʘʪ ʦʩ-

ʥʦʚʥʳʭ ʮʚʝʪʦʚ R=700 ʥʤ, G=546,1 ʥʤ ʠ B=435,8 ʥʤ, ʚ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ X,Y 

ʠ Z, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.3 [33]. ʎʚʝʪʘ X, Y, Z  ʬʠʟʠʯʝʩʢʠ ʥʝ ʩʫʱʝʩʪʚʫʶʪ 

ʠ ʚʳʧʦʣʥʷʶʪ ʣʠʰʴ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʨʦʣʴ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʝʡ ʄʂʆ ʧʝʨʝʭʦʜ ʦʪ ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ RGB 

(ʮʚʝʪʦʚ ʈʘʡʪʘ) ʢ ʮʚʝʪʘʤ XYZ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 

                                      (3.1) 
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ʈʠʩ.3.3. ʎʚʝʪʦʚʦʡ ʪʨʝʫʛʦʣʴʥʠʢ ʠ ʣʠʥʠʷ ʯʠʩʪʳʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʮʚʝʪʦʚ ʚ ʢʦʦʨʜʠʥʘʪʘʭ  

ʚʦʦʙʨʘʞʘʝʤʳʭ ʮʚʝʪʦʚ XYZ. 

 

ʃʠʙʦ ʚ ʤʘʪʨʠʯʥʦʡ ʬʦʨʤʝ: 

                              (3.2)  

ʛʜʝ R,G,B ï ʦʩʥʦʚʥʳʝ ʮʚʝʪʘ ʩ ʜʣʠʥʘʤʠ ʚʦʣʥ  700, 546,1, 435,8ʥʤ. 

ɺ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʨʠʚʳʝ ʩʣʦʞʝʥʠʷ 

 ʨʠʩ. 3.4. ʀʟʤʝʨʝʥʠʷ ʧʨʦʠʟʚʦʜʷʪʩʷ ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʠ ʩʚʝʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʥʳ ʚʦʣʥʳ ʩʚʝʪʘ ɚ ʚʦ ʚʩʝʤ ʚʠʜʠʤʦʤ ʫʯʘʩʪʢʝ 

ʩʧʝʢʪʨʘ ū(ɚ), ʘ ʟʘʪʝʤ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚʳʯʠʩʣʝʥʠʷ ʠʥʪʝʛʨʘʣʦʚ: 

                                                                                  (3.3) 
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ɺ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʘʭ  ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ ʦʙʳʯʥʦ ʟʘʤʝʥʷʶʪ ʩʣʦʞʝʥʠʝʤ ʩ 

ʰʘʛʦʤ ȹɚ, ʪ.ʝ.: 

                    

 

ʅʘʭʦʜʠʪʩʷ ʤʦʜʫʣʴ ʮʚʝʪʘ M=X+Y+Z  ʠ ʜʘʣʝʝ ʢʦʦʨʜʠʥʘʪʳ ʮʚʝʪʥʦʩʪʠ ʦʧʨʝ-

ʜʝʣʷʶʪʩʷ ʢʘʢ: 

                                                         (3.5) 

ʇʨʠʯʝʤ      .                                                                               (3.6) 

ʂʘʢ ʣʶʙʦʝ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʦʝ ʮʚʝʪʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʮʚʝʪʦʚʦʝ ʧʨʦʩʪʨʘʥ-

ʩʪʚʦ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʝ ʪʨʝʤʷ ʮʚʝʪʘʤʠ XYZ, ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ 

ʛʨʘʬʠʢʘ ʮʚʝʪʥʦʩʪʝʡ ʘʥʘʣʦʛʠʯʥʦ ʛʨʘʬʠʢʫ ʮʚʝʪʥʦʩʪʝʡ r, g, b.   ʆʙʳʯʥʦ ʛʨʘʬʠʢ 

ʮʚʝʪʥʦʩʪʝʡ x, y, z  ʠʟʦʙʨʘʞʘʶʪ ʚ ʚʠʜʝ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʜʚʝ ʩʪʦ-

ʨʦʥʳ ʢʦʪʦʨʦʛʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʦʦʨʜʠʥʘʪʘʤ x, y, ʘ ʛʠʧʦʪʝʥʫʟʘ ʢʦʦʨʜʠʥʘʪʝ z. 

ɺʝʨʰʠʥʳ ʪʨʝʫʛʦʣʴʥʠʢʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʤ ʮʚʝʪʘʤ X, Y ʠ Z. ʋʢʘʟʘʥʠʝʤ  ʢʦʦʨ-

ʜʠʥʘʪʳ  z   ʦʙʳʯʥʦ  ʧʨʝʥʝʙʨʝʛʘʶʪ, ʧʦʩʢʦʣʴʢʫ  ʝʝ  ʟʥʘʯʝʥʠʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʧʦ ʬʦʨʤʫʣʝ (3.6). ʇʦʤʠʤʦ ʵʪʦʛʦ, ʥʘ ʛʨʘʬʠʢ ʮʚʝʪʥʦʩʪʝʡ ʥʘʥʦʩʠʪʩʷ ʣʠʥʠʷ ʮʚʝʪ-

ʥʦʩʪʝʡ ʩʧʝʢʪʨʘʣʴʥʳʭ ʠ ʧʫʨʧʫʨʥʳʭ ʮʚʝʪʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʬʘʢʪʠʯʝ-

ʩʢʠʡ ʮʚʝʪʦʚʦʡ ʦʭʚʘʪ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʛʣʘʟʘ. ʕʪʦʪ ʛʨʘʬʠʢ ʥʘʟʳʚʘʝʪʩʷ ʮʚʝʪʦʚʳʤ 

ʣʦʢʫʩʦʤ. ʇʦʣʦʞʝʥʠʝ ʣʶʙʦʛʦ ʮʚʝʪʘ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ ʥʘ ʛʨʘʬʠʢʝ ʮʚʝʪ-

ʥʦʩʪʝʡ ʄʂʆ ʫʢʘʟʘʥʠʝʤ ʜʚʫʭ ʢʦʦʨʜʠʥʘʪ ʮʚʝʪʥʦʩʪʠ x ʠ y (ʨʠʩ. 3.5).   
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ʈʠʩ. 3.4. ʂʨʠʚʳʝ ʩʣʦʞʝʥʠʷ  )(lx , )(ly  ʠ )(lz  ʄʂʆ 1931. 

 

 

ʈʠʩ.3.5. ɻʨʘʬʠʢ ʮʚʝʪʥʦʩʪʝʡ XYZ ʄʂʆ 1931 

ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʢʦʣʦʨʠʤʝʪʨʠʠ ʠʤʝʝʪ ʬʫʥʢʮʠʷ ʩʣʦʞʝʥʠʷ l(y ),  ʝʝ ʬʦʨʤʘ 

ʩʦʚʧʘʜʘʝʪ ʩ ʬʦʨʤʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʢʨʠʚʦʡ ʚʠʜʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʛʣʘʟʘ, ʦʧ-

ʨʝʜʝʣʷʶʱʝʡ ʨʝʘʢʮʠʶ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʛʣʘʟʘ ʥʘ ʠʟʤʝʥʝʥʠʝ ʷʨʢʦʩʪʠ ʠʟʣʫʯʝʥʠʷ. 

ʎʚʝʪʦʚʘʷ ʢʦʦʨʜʠʥʘʪʘ Y ʮʚʝʪʦʚʦʛʦ ʩʪʠʤʫʣʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʷʨ-

ʢʦʩʪʴ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʮʚʝʪʦʚʳʝ ʢʦʦʨʜʠʥʘʪʳ ʩʚʝʪʦʚʳʭ ʠʟʣʫʯʘʪʝʣʝʡ ʥʦʨʤʠʨʫ-

ʶʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʢʦʦʨʜʠʥʘʪʘ Y ʚʩʝʛʜʘ ʙʳʣʘ ʨʘʚʥʘ 100, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʥʝʨ-
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ʛʝʪʠʯʝʩʢʦʡ ʷʨʢʦʩʪʠ ʠʜʝʘʣʴʥʦʛʦ ʨʘʩʩʝʠʚʘʪʝʣʷ  ʧʨʠ 100 ʢʜ/ʤ
2
. ʉʠʩʪʝʤʘ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʮʚʝʪʘ ʄʂʆ ʙʳʣʘ ʧʨʠʟʥʘʥʘ ʚ ʢʘʯʝʩʪʚʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ʠ ʚ ʥʘ-

ʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʦʬʠʮʠʘʣʴʥʦ ʧʨʠʟʥʘʥʥʦʡ ʚ ʢʦʣʦʨʠʤʝʪʨʠʠ ʩʠʩʪʝʤʦʡ ʦʧ-

ʨʝʜʝʣʝʥʠʷ ʮʚʝʪʘ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʪʦʯʥʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʘʧʧʘʨʘʪʝ, ʦʧʠʩʳʚʘʶ-

ʱʠʤ ʧʨʦʮʝʩʩ  ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʮʚʝʪʦʚʦʩʧʨʠʷʪʠʷ ʯʝʣʦʚʝʢʦʤ.  

σȢςȢσȢ ˜̖̆̑̆̏̅ ̍̆̇̅̔ ̗̜̃̆̓̏̃̍̉   ̒̉̒̓̆̍́̍̉ 89: ̉ 2'"  

̒ ̝̉̒̐̏̌̈̏̃́̎̉̆̍ ̜̖̑́̈̎ ̒̓́̎̅́̑̓̏̃ ̘̖̑́̂̏̉ ̗̃̆̓̏̃ 

ʇʦ (3.2) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʦʪ ʮʚʝʪʦʚ RGB,  ʩʦʟʜʘʥʥʳʭ   ʠʟʣʫʯʘʪʝʣʷʤʠ   

ʢʨʘʩʥʦʛʦ, ʟʝʣʝʥʦʛʦ ʠ ʩʠʥʝʛʦ ʮʚʝʪʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʢʨʠʚʳʭ 

ʩʣʦʞʝʥʠʷ ʄʂʆ, ʢ ʮʚʝʪʦʚʦʡ ʩʠʩʪʝʤʝ XYZ. ʏʠʩʣʝʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʠʩʧʦʣʴ-

ʟʦʚʘʥʥʳʝ ʚ (3.2), ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦʣʦʞʝʥʠʝʤ ʪʨʝʭ ʠʟʣʫʯʘʪʝʣʝʡ RGB ʚ ʮʚʝʪʦʚʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ XYZ. ɽʩʣʠ ʤʳ ʧʝʨʝʡʜʝʤ ʦʪ ʠʟʣʫʯʘʪʝʣʝʡ ʄʂʆ ʢ ʩʠʩʪʝʤʝ ʜʨʫʛʠʭ 

ʠʟʣʫʯʘʪʝʣʝʡ (ʥʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʦʤʧʴʶʪʝʨʥʦʤ ʤʦʥʠʪʦʨʝ), ʪʦ ʵʪʠ ʢʦ-

ʵʬʬʠʮʠʝʥʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʷʪʩʷ. ɺ ʦʙʱʝʤ ʚʠʜʝ  (2.2) ʤʦʞʥʦ 

ʟʘʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ [34]: 

                                                       (3.7) 

ʛʜʝ XR, YR, ZR; XG, YG, ZG; XB, YB, ZB ð ʮʚʝʪʦʚʳʝ ʢʦʦʨʜʠʥʘʪʳ ʨʘʙʦʯʠʭ ʮʚʝʪʦʚ 

RGB. 

ɺ ʤʘʪʨʠʯʥʦʡ ʬʦʨʤʝ: 

                                                                     (3.8) 

ʆʙʨʘʪʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ: 
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(3.9) 

 

ʛʜʝ 

 

ɺ ʤʘʪʨʠʯʥʦʡ ʬʦʨʤʝ: 

                                                           (3.10)    

  ɼʣʷ ʥʘʙʦʨʘ ʨʘʙʦʯʠʭ ʮʚʝʪʦʚ, ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʩʪʘʥʜʘʨʪʦʤ sRGB ʠ ʦʧʨʝʜʝ-

ʣʷʝʤʳʭ ʩʣʝʜʫʶʱʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ [34]: 

 

ʋʨʘʚʥʝʥʠʝ (3.8) ʙʫʜʝʪ ʟʘʧʠʩʘʥʦ ʚ ʚʠʜʝ: 

                          

ʆʙʨʘʪʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ (ʠʟ ʮʚʝʪʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ XYZ ʚ sRGB): 
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σȢςȢτȢ ˞̉̒̓̆̍́ ̋̏̏̑̅̉̎́̓ ˙˗˛ ρωφπ 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʠʩʪʝʤʘ XYZ ʄʂʆ1931 ʛ. ʙʳʣʘ ʦʬʠʮʠʘʣʴʥʦ ʧʨʠʟʥʘʥʘ 

ʚʦ ʚʩʝʤ ʤʠʨʝ, ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʝʝ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʜʠʘʧʘʟʦʥʝ 

ʜʣʠʥ ʚʦʣʥ ʦʪ 380 ʜʦ 460 ʥʤ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ʩʣʦʞʝʥʠʷ ʮʚʝʪʦʚ ʩʣʠʰʢʦʤ ʤʘ-

ʣʳ. ʇʨʠʥʷʚ ʵʪʦ ʠ ʨʷʜ ʜʨʫʛʠʭ ʟʘʤʝʯʘʥʠʡ ʄʂʆ, ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʧʦʚʪʦ-

ʨʠʪʴ ʦʧʳʪʳ ʧʦ ʥʘʭʦʞʜʝʥʠʶ ʢʨʠʚʳʭ ʩʣʦʞʝʥʠʷ, ʧʨʦʚʝʜʷ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦ ʠʟʤʝ-

ʨʝʥʠʷ. ʅʦʚʳʝ ʢʨʠʚʳʝ ʩʣʦʞʝʥʠʷ ʙʳʣʠ ʥʘʡʜʝʥʳ ʥʘ ʦʩʥʦʚʝ ʤʥʦʛʦʢʨʘʪʥʳʭ ʦʧʳ-

ʪʦʚ,  ʧʨʦʚʝʜʝʥʥʳʭ ʉʪʘʡʣʩʦʤ, ɹʫʨʯʝʤ ʠ ʉʧʝʨʘʥʩʢʦʡ. ɺʩʝ ʦʥʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝ-

ʪʦʜʠʢʫ, ʘʥʘʣʦʛʠʯʥʫʶ ʤʝʪʦʜʠʢʝ ʈʘʡʪʘ ʠ ɻʠʣʜʘ ʩ ʪʦʡ ʣʠʰʴ ʨʘʟʥʠʮʝʡ, ʯʪʦ ʫʛʦʣ 

ʟʨʝʥʠʷ ʧʨʠ ʫʨʘʚʥʠʚʘʥʠʠ  ʮʚʝʪʦʚ ʙʳʣ ʥʝ , ʘ , ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʦʩʧʨʠ-

ʷʪʠʶ ʮʚʝʪʦʚʳʭ ʧʦʣʝʡ ʙʦʣʴʰʝʛʦ ʨʘʟʤʝʨʘ, ʯʝʤ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʈʘʡʪʘ ʠ ɻʠʣʜʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʥʦʚʳʝ ʢʨʠʚʳʝ ʩʣʦʞʝʥʠʷ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʷ  ñʢʨʠʚʳʝ ʩʣʦʞʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʘʪʝʣʷò.  

ʅʦʚʳʝ ʜʘʥʥʳʝ ʦʢʘʟʘʣʠʩʴ ʚ ʭʦʨʦʰʝʡ ʢʦʨʨʝʣʷʮʠʠ ʩʦ ʩʪʘʨʳʤʠ (ʨʠʩ.3.6) ʠ ʧʦ-

ʵʪʦʤʫ ʄʂʆ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʦʙʝ ʩʠʩ-

ʪʝʤʳ ʢʨʠʚʳʭ ʩʣʦʞʝʥʠʷ. ʇʨʠʯʝʤ, ʢʨʠʚʳʝ ʩʣʦʞʝʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʦʣʦʨʠʤʝʪ-

ʨʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʘʪʝʣʷ ʄʂʆ 1931 ʛ. ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʢʦʛʜʘ ʦʮʝ-

ʥʠʚʘʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʧʦ ʨʘʟʤʝʨʫ ʮʚʝʪʦʚʳʝ ʦʙʨʘʟʮʳ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠ-

ʤʝʨʥʦ ʫʛʣʫ ʧʦʣʷ ʟʨʝʥʠʷ , ʘ ʢʨʠʚʳʝ ʩʣʦʞʝʥʠʷ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʪʘʥ-

ʜʘʨʪʥʦʛʦ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʘʪʝʣʷ ʄʂʆ 1960 ʨʝʢʦʤʝʥʜʫʝʪʩʷ   ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ,   ʢʦʛʜʘ   ʧʨʦʠʟʚʦʜʠʪʩʷ  ʦʮʝʥʢʘ ʙʦʣʴʰʦʛʦ ʧʦ ʨʘʟʤʝʨʫ ʮʚʝʪʦʚʦʛʦ ʦʙ-

ʨʘʟʮʘ. 

σȢςȢυȢ ˣ̃̆̓̎̏̒̓̉ ̜̖̒̓́̎̅́̑̓̎  ̘̉̈̌̔́̓̆̌̆̊ M˗˛  

ʎʚʝʪʦʚʫʶ ʤʦʜʝʣʴ XYZ ʦʢʘʟʳʚʘʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʞʝ ʜʣʷ ʥʘ-

ʭʦʞʜʝʥʠʷ ʮʚʝʪʥʦʩʪʝʡ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ ʠ ʩʪʘʥʜʘʨʪʥʳʭ ʩʚʝʪʦʚʳʭ 

ʠʟʣʫʯʘʪʝʣʝʡ. ʂʦʦʨʜʠʥʘʪʳ ʮʚʝʪʥʦʩʪʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʠʟʣʫʯʘʪʝʣʷ D ʤʦʛʫʪ ʙʳʪʴ 

ʚʳʯʠʩʣʝʥʳ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ [34]: 
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ʈʠʩ. 3.6. ʎʚʝʪʦʚʦʡ ʣʦʢʫʩ ʩʠʩʪʝʤʳ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʘʪʝʣʷ ʄʂʆ 

1931 ʛ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʥʘ ʵʪʦʤ ʞʝ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥ ʮʚʝʪʦʚʦʡ ʣʦʢʫʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʘʪʝʣʷ ʄʂʆ 1960 (ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ). 

 

                                                        (3.11) 

ʛʜʝ x ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ ʦʪ 0.250 ʜʦ 0.380 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʢʦʨʨʝ-

ʣʠʨʦʚʘʥʥʦʡ ʮʚʝʪʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʜʥʝʚʥʦʛʦ ʩʚʝʪʘ Tʉ:  

ð ʜʣʷ ʢʦʨʨʝʣʠʨʦʚʘʥʥʳʭ ʮʚʝʪʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 4000ʂ ʜʦ 7000ʂ: 

  

                                                         (3.12)         

ð ʜʣʷ ʢʦʨʨʝʣʠʨʦʚʘʥʥʳʭ ʮʚʝʪʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ʊʉ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 7000ʂ ʜʦ 

25000ʂ: 

      

                                                  (3.13) 
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ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʢʦʣʦʨʠʤʝʪʨʠʠ ʠʤʝʝʪ ʩʪʘʥʜʘʨʪʥʳʡ ʠʟʣʫʯʘʪʝʣʴ E ʄʂʆ. 

ʕʪʦʪ ʠʟʣʫʯʘʪʝʣʴ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʚ ʧʨʠʨʦʜʝ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʟʣʫʯʘʪʝʣʴ ʩ 

ʨʘʚʥʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʩʧʝʢʪʨʦʤ ʠʟʣʫʯʝʥʠʷ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʠʧʦʪʝʪʠʯʝʩʢʦʤʫ 

ʠʜʝʘʣʴʥʦʤʫ ʠʩʪʦʯʥʠʢʫ ʙʝʣʦʛʦ ʩʚʝʪʘ. ɽʛʦ ʮʚʝʪʥʦʩʪʠ ʠʤʝʶʪ ʟʥʘʯʝʥʠʷ x = 1/3, y 

= 1/3, ʢʦʪʦʨʳʝ ʦʙʦʟʥʘʯʘʶʪʩʷ ʥʘ ʛʨʘʬʠʢʝ ʮʚʝʪʥʦʩʪʠ ʄʂʆ ʪʦʯʢʦʡ, ʥʘʟʳʚʘʝʤʦʡ 

ʪʦʯʢʦʡ ʙʝʣʦʛʦ ʮʚʝʪʘ. ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʠʟʣʫʯʘʪʝʣʠ, ʧʦʩʢʦʣʴʢʫ ʩʧʝʢʪʨ ʠʭ ʠʟʣʫʯʝ-

ʥʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʩʪʨʦʛʦ ʨʘʚʥʦʤʝʨʥʳʤ, ʙʫʜʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚʦʢʨʫʛ ʵʪʦʡ ʪʦʯʢʠ 

(ʨʠʩ. 3.7). 

3.2.6. ̨ ̐̑̆̅̆̌̆̎̉̆ ̠̐̏̌̏̇̆̎̉ ̘̜̖̑́̈̌̉̎ ̗̃̆̓̏̃ ̎́  ̗̃̆̓̏̃̏̍   

             ̄ ̑́̉̋̆̕ ˙˗˛ ρωσρ 
 
 

ɺʳʰʝ ʤʳ ʫʞʝ ʦʧʨʝʜʝʣʠʣʠ ʧʦʣʦʞʝʥʠʝ ʮʚʝʪʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʥʝʢʦʪʦʨʳʭ 

ʩʪʘʥʜʘʨʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʚʝʪʘ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʦʢʨʫʛ ʪʦʯʢʠ ʙʝʣʦʛʦ, 

ʦʧʨʝʜʝʣʷʝʤʦʡ ʮʚʝʪʥʦʩʪʴʶ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʠʟʣʫʯʘʪʝʣʷ   E   ʩ  ʢʦʦʨʜʠʥʘ-

ʪʘʤʠ  x =  1/3 ʠ y = 1/3. ʏʠʩʪʳʝ ʩʧʝʢʪʨʘʣʴʥʳʝ ʠ ʧʫʨʧʫʨʥʳʝ ʮʚʝʪʘ ʨʘʩʧʦʣʘʛʘʶʪ-

ʩʷ ʥʘ ʮʚʝʪʦʚʦʤ ʛʨʘʬʠʢʝ ʄʂʆ ʥʘ ʣʠʥʠʠ, ʢʦʪʦʨʘʷ ʪʘʢ ʠ ʥʘʟʳʚʘʝʪʩʷ ʣʠʥʠʝʡ 

ʯʠʩʪʳʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʠ ʧʫʨʧʫʨʥʳʭ ʮʚʝʪʦʚ, ʷʚʣʷʶʱʝʡʩʷ ʛʨʘʥʠʮʝʡ 

ʮʚʝʪʦʚʦʛʦ ʚʠʜʝʥʠʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʥʘʙʣʶʜʘʪʝʣʷ, ʢʦʪʦʨʳʡ, 

ʚ  ʩʚʦʶ ʦʯʝʨʝʜʴ, ʷʚʣʷʝʪʩʷ ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʮʚʝʪʦʚʦʛʦ 

ʥʘʙʣʶʜʘʪʝʣʷ ʩ ʥʦʨʤʘʣʴʥʳʤ ʮʚʝʪʦʚʳʤ ʟʨʝʥʠʝʤ. ʃʶʙʦʡ ʮʚʝʪ ʟʘʜʘʝʪʩʷ ʪʦʯʢʦʡ, 

ʣʝʞʘʱʝʡ ʚʥʫʪʨʠ ʬʠʛʫʨʳ, ʦʛʨʘʥʠʯʝʥʥʦʡ ʵʪʦʡ ʣʠʥʠʝʡ. ɽʩʣʠ ʠʟ ʵʪʦʡ ʪʦʯʢʠ ʧʨʦ-

ʚʝʩʪʠ ʧʨʷʤʫʶ ʣʠʥʠʶ ʜʦ ʪʦʯʢʠ, ʦʪʤʝʯʘʶʱʝʡ ʥʘ ʛʨʘʬʠʢʝ ʮʚʝʪʥʦʩʪʴ ʠʟʣʫʯʘʪʝʣʷ 

ʙʝʣʦʛʦ ʩʚʝʪʘ, ʠ ʧʨʦʜʦʣʞʠʪʴ ʝʝ ʜʘʣʝʝ ʦʪ ʪʦʯʢʠ ʮʚʝʪʥʦʩʪʠ ʜʘʥʥʦʛʦ ʮʚʝʪʘ ʜʦ ʣʠ-

ʥʠʠ ʯʠʩʪʳʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʮʚʝʪʦʚ, ʪʦ ʧʦʣʫʯʠʤ ʣʠʥʠʶ, ʦʪʤʝʯʘʶʱʫʶ ʩʦʙʦʡ ʧʦ-

ʣʦʞʝʥʠʝ ʮʚʝʪʥʦʩʪʝʡ, ʠʤʝʶʱʠʭ ʧʦʩʪʦʷʥʥʳʡ ʮʚʝʪʦʚʦʡ ʪʦʥ ʠ ʦʪʣʠʯʘʶʱʠʭʩʷ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘʩʳʱʝʥʥʦʩʪʴʶ. ʇʨʠ ʵʪʦʤ ʪʦʯʢʘ ʥʘ ʣʠʥʠʠ ʯʠʩʪʳʭ ʩʧʝʢʪʨʘʣʴʥʳʭ 

ʮʚʝʪʦʚ, ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʙʫʜʝʪ ʧʨʦʭʦʜʠʪʴ ʵʪʘ ʣʠʥʠʷ, ʙʫʜʝʪ ʧʦʢʘʟʳʚʘʪʴ ʜʣʠʥʫ 

ʚʦʣʥʳ ʯʠʩʪʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʮʚʝʪʘ,  ʢʦʪʦʨʳʡ,  ʙʫʜʫʯʠ  ʩʤʝʰʘʥ ʩ ʙʝʣʳʤ ʩʚʝ-

ʪʦʤ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʨʦʧʦʨʮʠʠ, ʜʘʩʪ ʥʘʤ ʠʩʩʣʝʜʫʝʤʳʡ ʥʘʤʠ ʮʚʝʪ. ʕʪʘ ʭʘʨʘʢ-



 
 

91 
 

ʪʝʨʠʩʪʠʢʘ ʥʘʟʳʚʘʝʪʩʷ ʜʦʤʠʥʠʨʫʶʱʝʡ ʜʣʠʥʦʡ ʚʦʣʥʳ ʜʘʥʥʦʛʦ ʮʚʝʪʘ. 

ʇʨʠ ʵʪʦʤ ʩʪʝʧʝʥʴ ʫʜʘʣʝʥʥʦʩʪʠ ʜʘʥʥʦʛʦ ʮʚʝʪʘ ʦʪ ʮʚʝʪʘ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʜʦʤʠ-

ʥʠʨʫʶʱʝʡ ʜʣʠʥʦʡ ʚʦʣʥʳ, ʥʘʟʳʚʘʝʪʩʷ ʯʠʩʪʦʪʦʡ ʮʚʝʪʘ. ʆʙʳʯʥʦ ʜʦʤʠʥʠ-

ʨʫʶʱʘʷ ʜʣʠʥʘ ʚʦʣʥʳ ʦʙʦʟʥʘʯʘʝʪʩʷ ʚ ʥʘʥʦʤʝʪʨʘʭ, ʘ ʯʠʩʪʦʪʘ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ 0% 

(ʙʝʣʳʡ ʮʚʝʪ) ʜʦ 100% (ʯʠʩʪʳʡ ʩʧʝʢʪʨʘʣʴʥʳʡ ʮʚʝʪ). ɺ ʢʘʯʝʩʪʚʝ ʠʟʣʫʯʘʪʝʣʷ ʙʝ-

ʣʦʛʦ ʩʚʝʪʘ ʦʙʳʯʥʦ ʧʨʠʥʠʤʘʝʪʩʷ ʣʠʙʦ ʠʟʣʫʯʝʥʠʝ, ʦʩʚʝʱʘʶʱʝʝ ʠʩʩʣʝʜʫʝʤʳʡ 

ʮʚʝʪʦʚʦʡ ʦʙʲʝʢʪ, ʣʠʙʦ ʦʜʠʥ ʠʟ ʩʪʘʥʜʘʨʪʥʳʭ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʠʭ ʠʟʣʫʯʘʪʝʣʝʡ 

ʄʂʆ (ʪʘʢʦʡ ʢʘʢ ɸ ʣʠʙʦ D65), ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʪʦʨʦʛʦ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʠʟʤʝ-

ʨʝʥʠʷ. ɺ ʢʦʣʦʨʠʤʝʪʨʠʠ ʵʪʠ ʠʟʣʫʯʘʪʝʣʠ ʠʥʘʯʝ ʥʘʟʳʚʘʶʪʩʷ ʘʭʨʦʤʘʪʠʯʝʩʢʠʤʠ 

ʩʪʘʥʜʘʨʪʘʤʠ. ʕʪʦʪ ʪʝʨʤʠʥ ʣʠʰʥʠʡ ʨʘʟ ʧʦʜʯʝʨʢʠʚʘʝʪ ʠʟʚʝʩʪʥʫʶ ʦʩʦʙʝʥʥʦʩʪʴ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʫʩʣʦʚʠʷʤ ʦʩʚʝʱʝʥʠʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦʙʳ ʧʨʝʜʤʝʪʳ ʠ ʧʦʚʝʨʭʥʦʩʪʠ, ʷʚʣʷʶʱʠʝʩʷ ʘʭʨʦʤʘʪʠʯʝʩʢʠʤʠ ʧʨʠ ʩʪʘʥʜʘʨʪ-

ʥʦʤ ʜʥʝʚʥʦʤ ʦʩʚʝʱʝʥʠʠ, ʪʘʢʞʝ ʧʨʦʜʦʣʞʘʣʠ ʢʘʟʘʪʴʩʷ ʛʣʘʟʫ ʥʘʙʣʶʜʘʪʝʣʷ ʣʠ-

ʰʝʥʥʳʤʠ ʦʢʨʘʩʢʠ ʠ ʧʨʠ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʘʭ ʦʩʚʝʱʝʥʠʷ, ʮʚʝʪʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʢʦʪʦʨʳʭ ʟʥʘʯʠʤʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʮʚʝʪʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʜʥʝʚʥʦʛʦ ʩʚʝʪʘ. ɽʩʣʠ 

ʧʨʦʜʦʣʞʠʪʴ ʧʨʷʤʫʶ ʣʠʥʠʶ, ʩʦʝʜʠʥʷʶʱʫʶ ʯʠʩʪʳʡ ʩʧʝʢʪʨʘʣʴʥʳʡ ʮʚʝʪ ʩ ʜʦ-

ʤʠʥʠʨʫʶʱʝʡ ʜʣʠʥʦʡ ʚʦʣʥʳ ʩ ʪʦʯʢʦʡ ʙʝʣʦʛʦ ʜʘʣʴʰʝ, ʪʦ ʚʪʦʨʘʷ ʪʦʯʢʘ, ʢʦʪʦʨʘʷ 

ʧʦʣʫʯʠʪʩʷ ʧʨʠ ʩʦʝʜʠʥʝʥʠʠ ʵʪʦʡ ʣʠʥʠʠ ʩ ʣʠʥʠʝʡ ʯʠʩʪʳʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʮʚʝʪʦʚ, 

ʧʦʢʘʞʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʜʣʠʥʫ ʚʦʣʥʳ ʜʘʥʥʦʛʦ ʮʚʝʪʘ. 

ʏʪʦʙʳ ʥʝ ʧʫʪʘʪʴ ʦʙʦʟʥʘʯʝʥʠʷ ʜʦʤʠʥʠʨʫʶʱʝʡ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʜʣʠʥʳ 

ʚʦʣʥʳ, ʧʝʨʚʫʶ ʯʘʩʪʦ ʫʢʘʟʳʚʘʶʪ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʟʥʘʢʦʤ, ʘ ʚʪʦʨʫʶ ʩ ʧʦʣʦʞʠ-

ʪʝʣʴʥʳʤ, ʠʥʦʛʜʘ ʜʦʙʘʚʣʷʷ ʢ ʝʝ ʦʙʦʟʥʘʯʝʥʠʶ ʠʥʜʝʢʩ çcè. 

                                                                          (3.14) 

ʛʜʝ x, y ð ʢʦʦʨʜʠʥʘʪʳ ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʮʚʝʪʘ;  

xW, yW ð ʮʚʝʪʥʦʩʪʠ ʚʳʙʨʘʥʥʦʛʦ ʘʭʨʦʤʘʪʠʯʝʩʢʦʛʦ ʩʪʘʥʜʘʨʪʘ (ʜʣʷ ʩʪʘʥʜʘʨʪ-

ʥʦʛʦ ʠʟʣʫʯʘʪʝʣʷ D65 ʦʥʠ ʙʫʜʫʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʚʥʳʤʠ xW = 

0.3127, yW = 0.3290);  

xb, yb ð ʮʚʝʪʥʦʩʪʠ ʯʠʩʪʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʮʚʝʪʘ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʜʦʤʠʥʠ-

ʨʫʶʱʫʶ ʜʣʠʥʫ ʚʦʣʥʳ ʜʘʥʥʦʛʦ ʮʚʝʪʘ. 
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ʈʠʩ. 3.7. ʃʠʥʠʷ ʮʚʝʪʥʦʩʪʝʡ ʠʟʣʫʯʝʥʠʷ ʘʙʩʦʣʶʪʥʦ ʯʝʨʥʦʛʦ ʪʝʣʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʟʥʘʯʝʥʠʷʭ ʮʚʝʪʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʩʪʘʥʜʘʨʪʥʳʝ ʠʟʣʫʯʘʪʝʣʠ ʄʂʆ ʥʘ ʛʨʘʬʠʢʝ ʄʂʆ 1931. 

 

ɸʥʘʣʦʛʠʯʥʦ, ʝʩʣʠ ʚʳʜʝʣʠʪʴ ʥʘ ʛʨʘʬʠʢʝ ʮʚʝʪʥʦʩʪʝʡ ʄʂʆ ʜʚʝ ʪʦʯʢʠ, ʧʦʢʘ-

ʟʳʚʘʶʱʠʝ ʧʦʣʦʞʝʥʠʝ ʜʚʫʭ ʮʚʝʪʦʚʳʭ ʠʟʣʫʯʘʪʝʣʝʡ, ʪʦ ʩʦʝʜʠʥʷʶʱʘʷ ʠʭ ʧʨʷʤʘʷ 

ʣʠʥʠʷ ʧʦʢʘʞʝʪ ʮʚʝʪʘ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʜʜʠʪʠʚʥʦʛʦ ʩʤʝʰʝʥʠʷ 

ʵʪʠʭ ʜʚʫʭ ʠʟʣʫʯʘʪʝʣʝʡ. ɼʣʷ ʧʨʠʚʝʜʝʥʥʦʛʦ ʥʘ ʨʠʩ. 3.8 ʧʨʠʤʝʨʘ ʜʦʤʠʥʠʨʫʶʱʘʷ 

ʜʣʠʥʘ ʚʦʣʥʳ ʩʦʩʪʘʚʣʷʝʪ 530 ʥʤ, ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʜʣʠʥʳ ʚʦʣʥʳ 530ʩ ʥʤ, ʯʠʩʪʦ-

ʪʘ ʮʚʝʪʘ 35%. 
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ʈʠʩ.3.8. ʆʧʨʝʜʝʣʝʥʠʝ ʜʦʤʠʥʠʨʫʶʱʝʡ ʜʣʠʥʳ ʚʦʣʥʳ, ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʜʣʠʥʳ ʚʦʣʥʳ ʠ  

ʯʠʩʪʦʪʳ ʮʚʝʪʘ ʥʘ ʛʨʘʬʠʢʝ ʄʂʆ 1931 

 

3.2.7. ̨ ̂̌́̒̓̉ ̘̜̖̑́̈̌̉̎ ̗̃̆̓̏̃ ̎́ ̄̑́̉̋̆̕ ØÙ 

 

ɽʩʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ʛʨʘʬʠʢ ʄʂʆ, ʪʦ ʥʘ ʥʝʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʙʣʘʩʪʠ ʧʦʣʦ-

ʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʮʚʝʪʦʚ. ʂʦʦʨʜʠʥʘʪʳ x = 1/3, y = 1/3, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʦʨ-

ʜʠʥʘʪʘʤ ʮʚʝʪʥʦʩʪʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʦʣʦʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʠʟʣʫʯʘʪʝʣʷ E, ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʪ ʧʦʣʦʞʝʥʠʶ ʥʘ ʛʨʘʬʠʢʝ ʙʝʣʦʛʦ ʮʚʝʪʘ. ʕʣʣʠʧʩ, ʧʦʩʪʨʦʝʥʥʳʡ ʩ ʮʝʥʪʨʦʤ ʚ 

ʵʪʦʡ ʪʦʯʢʝ, ʦʯʝʨʯʠʚʘʝʪ ʥʘ ʛʨʘʬʠʢʝ ʧʦʣʦʞʝʥʠʝ ʙʝʣʳʭ ʮʚʝʪʦʚ. ʀʤʝʥʥʦ ʚ ʛʨʘʥʠ-

ʮʘʭ ʵʪʦʛʦ ʵʣʣʠʧʩʘ ʟʘʢʣʶʯʝʥʳ ʮʚʝʪʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʠʟʣʫʯʘʪʝʣʝʡ ʙʝʣʦʛʦ ʩʚʝʪʘ. 

ʅʘ ʣʠʥʠʷʭ, ʩʦʝʜʠʥʷʶʱʠʭ ʪʦʯʢʠ E ʠ ʯʠʩʪʳʝ ʩʧʝʢʪʨʘʣʴʥʳʝ ʮʚʝʪʘ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 

380 ʜʦ 470 ʥʤ, ʣʝʞʠʪ ʦʙʣʘʩʪʴ ʩʠʥʠʭ ʮʚʝʪʦʚ, E ʠ 470ð510 ʥʤ ð ʛʦʣʫʙʳʭ, 

510ð570 ð ʟʝʣʝʥʳʭ, 570ð610 ð ʞʝʣʪʳʭ, 610ð650 ð ʦʨʘʥʞʝʚʳʭ, 650ð700 

ð ʢʨʘʩʥʳʭ ʮʚʝʪʦʚ. ʄʝʞʜʫ ʪʦʯʢʘʤʠ 380 ʠ 700 ʥʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʣʦʞʝ-
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ʥʠʶ ʯʠʩʪʳʭ ʩʠʥʝʛʦ ʠ ʢʨʘʩʥʦʛʦ ʩʧʝʢʪʨʘʣʴʥʳʭ ʮʚʝʪʦʚ, ʣʝʞʠʪ ʦʙʣʘʩʪʴ ʧʫʨʧʫʨ-

ʥʳʭ ʮʚʝʪʦʚ. 

ɹʦʣʝʝ ʪʦʯʥʦ ʦʙʣʘʩʪʠ ʮʚʝʪʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʮʚʝʪʦʚ ʥʘ ʛʨʘʬʠʢʝ ʄʂʆ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 3.9. 

 

3.2.8. ̨ ̐̑̆̅̆̌̆̎̉̆ ̗̄̑́̎̉ ̖̏̃́̓́ ̜̖̏̒̎̏̃̎ ̗̃̆̓̏̃ 
 

ɼʣʷ ʤʥʦʛʠʭ ʮʚʝʪʦʚʦʩʧʨʦʠʟʚʦʜʷʱʠʭ ʩʠʩʪʝʤ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʶʱʠʭ 

ʘʜʜʠʪʠʚʥʳʡ ʣʠʙʦ ʩʫʙʪʨʘʢʪʠʚʥʳʡ ʮʚʝʪʦʩʠʥʪʝʟ, ʤʦʞʥʦ ʥʘʡʪʠ ʠʭ ʧʨʠʙʣʠʟʠʪʝʣʴ-

ʥʳʡ ʮʚʝʪʦʚʦʡ ʦʭʚʘʪ ʢʘʢ ʬʠʛʫʨʫ, ʦʛʨʘʥʠʯʝʥʥʫʶ ʧʦʣʦʞʝʥʠʝʤ ʪʦʯʝʢ ʮʚʝʪʥʦʩʪʝʡ 

ʠʟʣʫʯʘʪʝʣʝʡ ʣʠʙʦ ʢʨʘʩʠʪʝʣʝʡ ʠ ʧʠʛʤʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʮʚʝʪʦʩʠʥʪʝʟʘ. 

ɼʣʷ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʳʡ ʘʜʜʠʪʠʚʥʳʡ ʮʚʝʪʦʩʠʥʪʝʟ, ʵʪʘ 

ʬʠʛʫʨʘ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʪʨʝʫʛʦʣʴʥʠʢʦʤ ʩ ʚʝʨʰʠʥʘʤʠ ʚ ʪʦʯʢʘʭ ʮʚʝʪʥʦʩʪʠ 

ʢʨʘʩʥʦʛʦ, ʟʝʣʝʥʦʛʦ ʠ ʩʠʥʝʛʦ ʠʟʣʫʯʘʪʝʣʷ, ʘ ʜʣʷ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʩʫʙʪʨʘʢ-

ʪʠʚʥʳʡ ʮʚʝʪʦʩʠʥʪʝʟ, ð ʚ ʚʠʜʝ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʰʝʩʪʠʫʛʦʣʴʥʠʢʘ, ʚʝʨʰʠʥʳ ʢʦʪʦ-

ʨʦʛʦ ʦʙʨʘʟʦʚʘʥʳ ʪʦʯʢʘʤʠ ʮʚʝʪʥʦʩʪʠ ʞʝʣʪʦʛʦ, ʧʫʨʧʫʨʥʦʛʦ ʠ ʛʦʣʫʙʦʛʦ ʢʨʘʩʠʪʝ-

ʣʷ ʣʠʙʦ ʧʠʛʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʦʙʨʘʟʫʝʤʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʩʤʝʰʝʥʠʷ ʢʨʘʩʥʦʛʦ, ʟʝ-

ʣʝʥʦʛʦ ʠ ʩʠʥʝʛʦ ʮʚʝʪʦʚ (ʨʠʩ. 3.10). 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʜʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ 

ʩʫʜʠʪʴ ʦ ʮʚʝʪʦʚʦʤ ʦʭʚʘʪʝ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʜʣʷ ʪʦʯʥʦʛʦ ʦʧ-

ʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʮʚʝʪʦʚʦʛʦ ʦʭʚʘʪʘ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʮʝʣʳʡ ʨʷʜ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ. ʇʦʵʪʦʤʫ ʪʦʯʥʳʝ ʛʨʘʥʠʮʳ ʮʚʝʪʦʚʳʭ ʦʭʚʘʪʦʚ ʚ ʨʝʘʣʴʥʦ-

ʩʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʤʝʶʪ, ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʩʣʦʞʥʫʶ ʬʦʨʤʫ, ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʦ ʚ ʩʣʝʜʫʶʱʠʭ ʛʣʘʚʘʭ. 
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ʈʠʩ. 3.9. ʇʦʣʦʞʝʥʠʷ ʦʙʣʘʩʪʝʡ ʮʚʝʪʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʮʚʝʪʦʚ ʥʘ ʛʨʘʬʠʢʝ ʄʂʆ 1931 

(ʚ ʦʙʦʟʥʘʯʝʥʠʷʭ ʩʠʩʪʝʤʳ ISCC-NBS): 

R ð ʢʨʘʩʥʳʡ,  rO  ð ʢʨʘʩʥʦʚʘʪʦ-ʦʨʘʥʞʝʚʳʡ, O ð ʦʨʘʥʞʝʚʳʡ, YO ðʞʝʣʪʦ-ʦʨʘʥʞʝʚʳʡ, Y 

ð ʞʝʣʪʳʡ, YG ð ʞʝʣʪʦ-ʟʝʣʝʥʳʡ, yG ð ʞʝʣʪʦʚʘʪʦ-ʟʝʣʝʥʳʡ, G ð ʟʝʣʝʥʳʡ, bG ð ʛʦʣʫʙʦ-

ʚʘʪʦ-ʟʝʣʝʥʳʡ, BG ð ʩʠʥʝ-ʟʝʣʝʥʳʡ, gB ð ʟʝʣʝʥʦʚʘʪʦ-ʩʠʥʠʡ, B ð ʩʠʥʠʡ, PB ð ʩʠʥʝ-

ʬʠʦʣʝʪʦʚʳʡ, P ð ʬʠʦʣʝʪʦʚʳʡ, rP ð ʢʘʨʩʥʦʚʘʪʦ-ʬʠʦʣʝʪʦʚʳʡ,  pR ð ʬʠʦʣʝʪʦʚʦ-ʢʨʘʩʥʳʡ, 

pPk ð ʬʠʦʣʝʪʦʚʦ-ʨʦʟʦʚʳʡ, Pk ð ʨʦʟʦʚʳʡ, OPk ð ʦʨʘʥʞʝʚʦ-ʨʦʟʦʚʳʡ, W ð ʙʝʣʳʡ. 

3.3. ̋ ̜́̃̎̏̋̏̎̓̑́̒̓̎̆ ̗̜̃̆̓̏̃̆ ̜̒̉̒̓̆̍    

ʆʜʥʠʤ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʮʚʝʪʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ XYZ ʄʂʆ 

ʷʚʣʷʝʪʩʷ ʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʦʜʠʥʘʢʦʚʳʤ ʠʟʤʝʥʝʥʠʷʤ ʯʠʩʣʝʥʥʳʭ ʢʦʦʨʜʠ-

ʥʘʪ ʮʚʝʪʘ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʘʚʥʦʟʥʘʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʮʚʝʪʦʚʳʭ ʦʱʫʱʝʥʠʡ. 

ʀʥʘʯʝ ʛʦʚʦʨʷ, ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʜʚʫʤʷ ʩʦʩʝʜʥʠʤʠ ʮʚʝʪʘʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʦʜ-

ʥʦʡ ʦʙʣʘʩʪʠ ʛʨʘʬʠʢʘ, ʙʫʜʝʪ ʥʝ ʪʘʢ ʦʱʫʪʠʤʘ, ʢʘʢ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʜʚʫʤʷ ʩʦʩʝʜ-

ʥʠʤʠ ʮʚʝʪʘʤʠ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʜʨʫʛʦʡ ʦʙʣʘʩʪʠ ʛʨʘʬʠʢʘ. ʄʘʢ ɸʜʘʤ ʧʨʦʚʝʣ ʩʝ-

ʨʠʶ ʦʧʳʪʦʚ ʩ ʮʝʣʴʶ ʚʳʷʩʥʠʪʴ ʧʦʨʦʛʠ ʮʚʝʪʦʨʘʟʣʠʯʝʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʮʚʝʪʦʚ 

ʠ ʧʦʣʫʯʠʣ ʠʥʪʝʨʝʩʥʳʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʯʝʪʢʦ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʙʣʘʩʪʠ ʧʦʨʦ-

ʛʦʚ ʠʟʤʝʥʝʥʠʷ ʮʚʝʪʥʦʩʪʠ, ʛʨʘʥʠʮʳ ʢʦʪʦʨʳʭ ʜʣʷ ʩʨʝʜʥʝʛʦ ʥʘʙʣʶʜʘʪʝʣʷ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʪ ʦʙʣʘʩʪʷʤ ʚʠʟʫʘʣʴʥʦ ʦʜʠʥʘʢʦʚʦʡ ʮʚʝʪʥʦʩʪʠ ʥʘ ʛʨʘʬʠʢʝ xy ʄʂʆ 1931 
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ʛ., ʠʤʝʶʪ ʬʦʨʤʫ ʥʝ ʦʢʨʫʞʥʦʩʪʝʡ, ʘ ʵʣʣʠʧʩʦʚ, ʠʤʝʶʱʠʭ ʨʘʟʥʳʡ ʨʘʟʤʝʨ ʠ ʥʘ-

ʢʣʦʥ ʩʚʦʠʭ ʦʩʝʡ. ʕʪʠ ʵʣʣʠʧʩʳ ʪʘʢ ʠ ʙʳʣʠ ʥʘʟʚʘʥʳ ʚ ʮʚʝʪʦʚʝʜʝʥʠʠ ʵʣʣʠʧʩʘʤʠ 

ʄʘʢ ɸʜʘʤʘ (ʨʠʩ. 3.11). ɸʥʘʣʦʛʠʯʥʳʝ ʦʧʳʪʳ ʙʳʣʠ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʳ ʉʪʘʡʣʩʦʤ, 

ɹʨʘʫʥʦʤ, ɺʳʰʝʮʢʠ ʠ ʌʠʜʣʝʨʦʤ, ʘ ʪʘʢʞʝ ʧʦʚʪʦʨʥʦ ʩʘʤʠʤ ʄʘʢ ɸʜʘʤʦʤ. ʀʭ ʨʝ-

ʟʫʣʴʪʘʪʳ ʚ ʮʝʣʦʤ ʩʦʛʣʘʩʦʚʳʚʘʣʠʩʴ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʠʟʥʘʯʘʣʴʥʦ ʄʘʢ ɸʜʘʤʦʤ, ʠ 

ʚʩʝ ʦʥʠ ʛʦʚʦʨʠʣʠ ʦ ʪʦʤ, ʯʪʦ ʦʙʣʘʩʪʴ ʟʝʣʝʥʳʭ ʮʚʝʪʥʦʩʪʝʡ ʥʘ ʛʨʘʬʠʢʝ xy ʄʂʆ 

ʩʠʣʴʥʦ ʨʘʩʪʷʥʫʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʣʘʩʪʴʶ ʩʠʥʝ-ʬʠʦʣʝʪʦʚʳʭ ʠ ʧʫʨʧʫʨʥʳʭ 

ʮʚʝʪʥʦʩʪʝʡ, ʯʪʦ ʭʦʨʦʰʦ ʚʠʜʥʦ ʥʘ ʨʠʩ. 3.11. 

 

ʈʠʩ. 3.10. ɻʨʘʬʠʢ ʮʚʝʪʥʦʩʪʝʡ xy ʄʂʆ 1931 ʠ ʛʨʘʥʠʮʳ ʮʚʝʪʦʚʳʭ ʦʭʚʘʪʦʚ: (1) ʨʝʘʣʴʥʳʭ ʮʚʝ-

ʪʦʚ ʩ ʧʨʘʢʪʠʯʝʩʢʠ ʤʘʢʩʠʤʘʣʴʥʳʤ ʮʚʝʪʦʚʳʤ ʦʭʚʘʪʦʤ [35], (2) ʠʟʣʫʯʘʪʝʣʝʡ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ 

ʈʘʡʪʦʤ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʢʨʠʚʳʭ ʩʣʦʞʝʥʠʷ ʜʣʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʮʚʝʪʦʚʦʛʦ ʥʘʙʣʶʜʘʪʝʣʷ, (3) ʦʩ-

ʥʦʚʥʳʭ ʘʜʜʠʪʠʚʥʳʭ ʮʚʝʪʦʚ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʩʪʘʥʜʘʨʪʦʤ sRGB, (4) ʧʝʯʘʪʥʳʭ ʢʨʘʩʦʢ, ʨʝ-

ʢʦʤʝʥʜʦʚʘʥʥʳʭ ʩʪʘʥʜʘʨʪʦʤ Euroscale ʜʣʷ ʦʬʩʝʪʥʦʡ ʧʝʯʘʪʠ ʥʘ ʤʝʣʦʚʘʥʥʦʡ ʙʫʤʘʛʝ 

 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʦʥʠ ʠ ʮʝʣʳʡ ʨʷʜ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʨʠʥʷʣʠʩʴ ʨʝʰʘʪʴ 

ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʠ ʧʨʝʜʣʦʞʠʣʠ ʨʘʟʣʠʯʥʳʝ ʧʨʦʝʢʪʠʚʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʛʨʘ-

ʬʠʢʘ xy ʄʂʆ, ʢʦʪʦʨʳʝ ʙʳ ʧʦʟʚʦʣʠʣʠ ʧʦʣʫʯʠʪʴ ʨʘʚʥʦʢʦʥʪʨʘʩʪʥʳʡ ʮʚʝʪʦʚʦʡ 

ʛʨʘʬʠʢ, ʢʦʪʦʨʳʡ ʙʳʣ ʙʳ ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʣʠʰʝʥ ʚʳʷʚʣʝʥʥʳʭ ʥʝʜʦʩ-
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ʪʘʪʢʦʚ [34]. ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʧʦʣʥʦʩʪʴʶ ʠʭ ʠʟʙʝʞʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ, 

ʥʦ ʤʦʞʥʦ ʧʦʩʪʘʨʘʪʴʩʷ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʦʣʛʠʭ ʤʥʦʛʦʣʝʪʥʠʭ 

ʜʠʩʢʫʩʩʠʡ ʠ ʦʙʩʫʞʜʝʥʠʡ ʄʂʆ ʚ 1960 ʛ. ʚʨʝʤʝʥʥʦ ʫʪʚʝʨʜʠʣʘ ʚ ʢʘʯʝʩʪʚʝ ʪʘʢʦʛʦ 

ʛʨʘʬʠʢʘ ʨʘʚʥʦʢʦʥʪʨʘʩʪʥʳʡ ʮʚʝʪʦʚʦʡ ʛʨʘʬʠʢ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʪʝʤ ʞʝ ʄʘʢ ɸʜʘ-

ʤʦʤ. 

ʇʝʨʝʭʦʜ ʦʪ ʩʪʘʨʦʛʦ ʛʨʘʬʠʢʘ ʄʂʆ ʢ ʥʦʚʦʤʫ ʚ ʢʦʦʨʜʠʥʘʪʘʭ u ʠ v ʦʩʫʱʝʩʪʚ-

ʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 

                                           (3.15) 

ʅʦʚʳʡ ʛʨʘʬʠʢ ʪʘʢʞʝ ʦʢʘʟʘʣʩʷ ʥʝ ʣʠʰʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʚ. ɾʝʣʪʳʝ, ʦʨʘʥʞʝ-

ʚʳʝ ʠ ʢʨʘʩʥʳʝ ʮʚʝʪʥʦʩʪʠ ʦʢʘʟʘʣʠʩʴ ʟʘʤʝʪʥʦ ʩʞʘʪʳʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠ-

ʤʠ.  ʇʦʵʪʦʤʫ  ʚ  1974  ʛʦʜʫ  ʵʪʦʪ  ʛʨʘʬʠʢ ʙʳʣ ʧʦʜʚʝʨʛʥʫʪ ʤʦʜʠʬʠʢʘʮʠʠ ʚʚʝʜʝ-

ʥʠʝʤ ʥʦʚʳʭ ʢʦʦʨʜʠʥʘʪ, ʦʙʦʟʥʘʯʝʥʥʳʭ u' ʠ v': 

    ,                                                  (3.16) 

ɺ ʥʦʚʦʡ ʢʦʦʨʜʠʥʘʪʥʦʡ ʩʠʩʪʝʤʝ ʮʚʝʪʥʦʩʪʴ ʟʘʜʘʚʘʣʘʩʴ ʪʦʣʴʢʦ ʜʚʫʤʷ ʢʦʦʨʜʠ-

ʥʘʪʘʤʠ ð u ʠ v (u' ʠ v'). ɺ 1960 ʛʦʜʫ ʄʂʆ ʨʘʩʰʠʨʠʣʘ ʵʪʫ ʩʠʩʪʝʤʫ ʜʦ ʪʨʝʭʤʝʨ-

ʥʦʛʦ ʮʚʝʪʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʚʝʜʝʥʠʝʤ ʪʨʝʪʴʝʡ ʢʦʦʨʜʠʥʘʪʳ, ʢʦʪʦʨʦʡ ʩʪʘʣʘ 

ʨʘʚʥʦʢʦʥʪʨʘʩʪʥʘʷ ʢʦʦʨʜʠʥʘʪʘ ʩʚʝʪʣʦʪʳ W*: 

                                                        (3.17) 
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ʈʠʩ.3.11. ʕʣʣʠʧʩʳ ʄʘʢ ɸʜʘʤʘ, ʥʘʥʝʩʝʥʥʳʝ ʥʘ ʛʨʘʬʠʢ ʄʂʆ1931 (ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷ ʵʣʣʠʧʩʳ ʫʚʝʣʠʯʝʥʳ ʚ 10 ʨʘʟ). ʕʪʠ ʵʣʣʠʧʩʳ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʝʜʝʣʘʤ, 

ʛʨʘʥʠʮʳ ʢʦʪʦʨʳʭ ʜʣʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʥʘʙʣʶʜʘʪʝʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʙʣʘʩʪʠ ʚʠʟʫʘʣʴʥʦ ʦʜʠʥʘ-

ʢʦʚʦʡ ʮʚʝʪʥʦʩʪʠ 

 

ʛʜʝ  u0 ʠ v0 ð ʮʚʝʪʥʦʩʪʠ  ʦʧʦʨʥʦʛʦ  ʙʝʣʦʛʦ  ʩʚʝʪʘ  ʠ 1 <= Y <= 100. 

ʎʚʝʪʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ W*U*V*  (ʄʂʆ LABUV) ʥʘʟʳʚʘʝʪʩʷ ʨʘʚʥʦʢʦʥʪʨʘ-

ʩʪʥʳʤ ʮʚʝʪʦʚʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. 

ɺ 1976 ʛʦʜʫ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʝʱʝ ʜʚʝ ʤʦʜʠʬʠʢʘʮʠʠ ʵʪʦʛʦ ʮʚʝʪʦʚʦʛʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ: 

  

                                                          (3.18) 

  

ʠ                           

                                                                                              (3.19) 
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ʛʜʝ u'0 ʠ v'0 ð ʮʚʝʪʥʦʩʪʠ ʠʟʣʫʯʘʪʝʣʷ ʙʝʣʦʛʦ ʩʚʝʪʘ,  X0, Y0, Z0 ð ʝʛʦ ʮʚʝʪʦʚʳʝ 

ʢʦʦʨʜʠʥʘʪʳ ʠ 1 <= Y <= 100. 

ɽʩʣʠ                                                       (3.20) 

ɽʩʣʠ                                                       (3.21) 

ɽʩʣʠ                                                       (3.22) 

ɻʜʝ Ů = 216/24389 ʠ k= 24389/27. 

ɺ ʬʫʥʢʮʠʶ L*  ʚ ʷʚʥʦʤ ʚʠʜʝ ʙʳʣ ʚʚʝʜʝʥ ʢʦʵʬʬʠʮʠʝʥʪ ʷʨʢʦʩʪʠ Y0 ʙʝʣʦʛʦ 

ʠʟʣʫʯʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʯʠʩʣʝ ʩʣʫʯʘʝʚ ʨʘʚʝʥ 100, ʘ ʢʦʥʩʪʘʥʪʘ 17 

ʟʘʤʝʥʝʥʘ ʥʘ 16, ʯʪʦ ʙʳʣʦ ʩʜʝʣʘʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʠ Y0 = 100 ʟʥʘʯʝʥʠʝ L*  

ʪʘʢʞʝ ʧʨʠʙʣʠʞʘʣʦʩʴ ʢ 100. ʆʙʝ ʬʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ ʩʚʝʪʣʦʪʳ, ʢʦʪʦʨʫʶ ʤʦʞ-

ʥʦ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ ʧʦʢʘʟʘʪʝʣʴ ʦʱʫʱʝʥʠʷ ʷʨʢʦʩʪʠ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʦʵʬʬʠ-

ʮʠʝʥʪʘ ʷʨʢʦʩʪʠ Y, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʷʨʢʦʩʪʠ), ʠʩ-

ʧʦʣʴʟʫʶʪ ʢʫʙʠʯʝʩʢʠʡ ʢʦʨʝʥʴ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʚʳʨʘʞʝ-

ʥʠʝʤ ʜʣʷ ʦʧʠʩʘʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʦʱʫʱʝʥʠʷ ʷʨʢʦʩʪʠ ʦʪ ʟʥʘʯʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʦʡ ʷʨʢʦʩʪʠ.  

ʉʠʩʪʝʤʘ ʄʂʆ LABUV  ʷʚʣʷʝʪʩʷ ʧʨʦʝʢʪʠʚʥʳʤ ʨʘʚʥʦʢʦʥʪʨʘʩʪʥʳʤ ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʄʂʆ XYZ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ L*a*b*  ð ʢʨʠʚʦʣʠʥʝʡʥʳʤ. ʇʦ-

ʵʪʦʤʫ ʧʨʷʤʳʝ ʣʠʥʠʠ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʛʨʘʬʠʢʝ xy, ʙʫʜʫʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʧʨʷʤʳ-

ʤʠ ʥʘ ʛʨʘʬʠʢʝ u*v*, ʦʜʥʘʢʦ ʥʘ ʛʨʘʬʠʢʝ a*b*  ʩʪʘʥʫʪ ʢʨʠʚʳʤʠ. ʂʦʦʨʜʠʥʘʪʳ a* ʠ 

b* ʫʞʝ ʥʝ ʷʚʣʷʶʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʮʚʝʪʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʚ ʬʦʨ-

ʤʫʣʳ ʜʣʷ ʠʭ ʦʧʨʝʜʝʣʝʥʠʷ ʚʢʣʶʯʝʥ ʢʦʵʬʬʠʮʠʝʥʪ ʷʨʢʦʩʪʠ Y0 ʙʝʣʦʛʦ ʩʚʝʪʘ. 

ʆʙʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʪʨʦʷʪʩʷ ʥʘ ʛʨʘʬʠʢʝ ʦʪʢʣʘʜʳʚʘʥʠʝʤ ʟʥʘʯʝʥʠʡ L* , u*  ʠ v* 

ʠ a* ʠ b* ʥʘ ʦʩʷʭ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʢʦʦʨʜʠʥʘʪ, ʮʝʥʪʨʘʣʴʥʘʷ ʦʩʴ ʢʦ-

ʪʦʨʳʭ (ʢʦʦʨʜʠʥʘʪʘ L*) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʚʥʦʢʦʥʪʨʘʩʪʥʫʶ ʰʢʘʣʫ ʘʭʨʦʤʘ-

ʪʠʯʝʩʢʠʭ ʮʚʝʪʦʚ, ʜʣʷ ʢʦʪʦʨʦʡ ʟʥʘʯʝʥʠʷ ʮʚʝʪʥʦʩʪʝʡ a* ʠ b* ʨʘʚʥʳ ʥʫʣʶ. ʇʨʠ 

ʵʪʦʤ ʢʦʦʨʜʠʥʘʪʘ a* ʦʧʠʩʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʥʦʩʪʠ ʦʪ ʟʝʣʝʥʦʛʦ (ʦʩʴ ʦʪʨʠʮʘ-




