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ʄʦʥʦʛʨʘʬʠ ̫ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʣʘʩʪʠ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʦʧʪʠʤʘʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ɺ ʥʝʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʦʚʳʝ ʠʜʝʠ 

ʘʚʪʦʨʘ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʫʱʝʩʪʚʝʥʥʫʶ ʯʘʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʦʩʥʦʚʘʥʠʷ ʬʘʢʪʦʨʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ɺʚʦʜʠʪʩʷ ʥʦʚʘʷ ʢʦʥʮʝʧʮʠʷ 

ʬʘʢʪʦʨʥʳʭ ʤʦʜʝʣʝʡ ʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʦʩʪʨʦʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʳʭ ʧʣʘʥʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʣʷ ʥʠʭ.  ʂʥʠʛʘ ʩʦʜʝʨʞʠʪ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʠʤʝʨʳ ʠ ʢʘʪʘʣʦʛ ʧʣʘʥʦʚ.  

ʄʦʥʦʛʨʘʬʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʯʠʪʘʪʝʣʝʡ. 

ʆʥʘ ʙʫʜʝʪ ʧʦʣʝʟʥʘ ʪʝʤ, ʢʪʦ ʟʘʥʠʤʘʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ 

ʦʩʥʦʚʘʤʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʠ ʪʝʤ, ʢʪʦ ʩʚʷʟʘʥ ʩ 

ʵʢʩʧʝʨʠʤʝʥʪʦʤ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ. ʊʘʢʞʝ ʢʥʠʛʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʢʫʨʩʘ 

ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʣʷ ʘʩʧʠʨʘʥʪʦʚ ʠ ʩʪʫʜʝʥʪʦʚ 

ʩʪʘʨʰʠʭ ʢʫʨʩʦʚ.  
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˜̑̆̅̉̒̌̏̃̉ ̆̋ ̐̆̑̃̏̍̔ ̟̉̈̅́̎̉ 

ɺʥʠʤʘʥʠʝ ʤʘʪʝʤʘʪʠʢʦʚ ʜʘʚʥʦ ʧʨʠʢʦʚʘʥʦ ʢ ʧʨʦʙʣʝʤʝ ʵʬʬʝʢʪʠʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʠʟʫʯʘʝʪʩʷ ʚ ʨʘʟʜʝʣʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʧʨʘʢʪʠʯʝʩʢʫʶ ʧʦʣʝʟʥʦʩʪʴ ʢʦʪʦʨʦʡ ʦʱʫʱʘʝʪ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʦʪʨʷʜ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʦʚ-ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. ɿʥʘʯʠʪʝʣʴʥʦ ʤʦʣʦʞʝ ʜʨʫʛʘʷ ʦʙʣʘʩʪʴ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʥʘʟʳʚʘʝʤʘʷ ʧʣʘʥʠʨʦʚʘʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʨʘʟʫʤʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʟʘʪʨʘʪ, 

ʵʬʬʝʢʪʠʚʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʝ ʤʝʥʝʝ ʚʘʞʥʦ, ʯʝʤ ʵʬʬʝʢʪʠʚʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʋʤʝʣʦʝ ʧʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʜʚʫʭ 

ʦʙʣʘʩʪʝʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʦʟʚʦʣʷʝʪ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʝʶʱʠʝʩʷ ʨʝʩʫʨʩʳ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʜʥʷʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʅʘʩʪʦʷʱʘʷ ʢʥʠʛʘ ʧʦʩʚʷʱʝʥʘ ʪʝʦʨʠʠ ʬʘʢʪʦʨʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʩ ʟʘʜʘʯ 

ʢʦʪʦʨʦʡ ʥʘʯʘʣʘ ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʪʝʦʨʠʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʌʘʢʪʦʨʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʙʳʣʠ ʚʧʝʨʚʳʝ ʨʘʩʩʤʦʪʨʝʥʳ ʌʠʰʝʨʦʤ 

(R. A. Fisher) ʧʦʯʪʠ ʧʦʣʚʝʢʘ ʥʘʟʘʜ. ɿʘʜʘʯʠ ʬʘʢʪʦʨʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʚʦʟʥʠʢʣʠ ʧʨʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʆʜʥʘʢʦ ʜʘʚʥʦ ʫʞʝ 

ʬʘʢʪʦʨʥʳʝ ʧʣʘʥʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ. ʄʥʦʛʦʯʠʩʣʝʥʥʳ ʠʭ 

ʫʩʧʝʰʥʳʝ ʧʨʠʤʝʥʝʥʠʷ ʚ ʭʠʤʠʯʝʩʢʠʭ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʝʜʠʮʠʥʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʨʘʟʣʠʯʥʳʭ ʠʟʜʝʣʠʡ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʚ 

ʤʝʪʘʣʣʫʨʛʠʠ. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʡ ʢʥʠʛʠ ï ʨʘʩʩʤʦʪʨʝʪʴ ʩ ʝʜʠʥʳʭ ʧʦʟʠʮʠʡ ʚʩʝ ʦʩʥʦʚʥʳʝ 

ʚʦʧʨʦʩʳ ʪʝʦʨʠʠ ʬʘʢʪʦʨʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ 

ʧʨʠʰʣʦʩʴ ʧʨʝʦʜʦʣʝʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ 

ʦʪʥʦʩʠʪʩʷ ʢ ʩʘʤʦʤʫ ʦʩʥʦʚʘʥʠʶ ʪʝʦʨʠʠ. 

ʉʦʪʥʠ ʞʫʨʥʘʣʴʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʩʦʜʝʨʞʘʪ ʩʣʦʚʘ çʬʘʢʪʦʨʥʳʝ ʧʣʘʥʳè ʚ 

ʩʚʦʠʭ ʟʘʛʦʣʦʚʢʘʭ. ʆʜʥʘʢʦ ʥʝ ʚʩʝ ʘʚʪʦʨʳ ʧʦʣʴʟʫʶʪʩʷ ʦʜʠʥʘʢʦʚʳʤʠ 

ʦʧʨʝʜʝʣʝʥʠʷʤʠ ʵʪʦʛʦ ʧʦʥʷʪʠʷ. ɺ ʢʥʠʛʝ ʧʦʥʷʪʠʷ çʬʘʢʪʦʨʥʳʝ ʧʣʘʥʳè ʠ 

çʬʘʢʪʦʨʥʳʝ ʤʦʜʝʣʠè ʚʚʝʜʝʥʳ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʪʘʢ, ʯʪʦʙʳ ʵʪʦ ʥʝ ʚʳʟʚʘʣʦ 

ʙʦʣʴʰʦʛʦ ʫʜʠʚʣʝʥʠʷ ʘʚʪʦʨʦʚ ʩʪʘʪʝʡ ʧʦ ʬʘʢʪʦʨʥʳʤ ʧʣʘʥʘʤ, ʩ ʜʨʫʛʦʡ ï ʯʪʦʙʳ 

ʵʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʙʳʣʠ ʚ ʥʝʢʦʪʦʨʦʤ ʩʤʳʩʣʝ ʧʨʦʜʫʢʪʠʚʥʳʤʠ. 

ʇʨʠ ʥʘʧʠʩʘʥʠʠ ʢʥʠʛʠ ʘʚʪʦʨ ʩʪʨʝʤʠʣʩʷ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʦʥʘ ʙʳʣʘ 

ʠʥʪʝʨʝʩʥʘ ʩ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠ ʧʦʣʝʟʥʘ ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ. 

ʇʨʠ ʟʥʘʢʦʤʩʪʚʝ ʩ ʢʥʠʛʦʡ, ʢʨʦʤʝ ʥʘʯʘʣʴʥʳʭ ʩʚʝʜʝʥʠʡ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʩʪʘʪʠʩʪʠʢʝ, ʬʦʨʤʘʣʴʥʦ ʥʝ ʪʨʝʙʫʝʪʩʷ ʟʥʘʥʠʡ ʩʚʝʨʭ ʦʙʳʯʥʦʡ ʚʫʟʦʚʩʢʦʡ 

ʧʨʦʛʨʘʤʤʳ ʤʘʪʝʤʘʪʠʢʠ (ʥʝʦʙʭʦʜʠʤʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ 
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ʧʨʠʚʦʜʷʪʩʷ ʚ ʧʝʨʚʳʭ ʜʚʫʭ ʛʣʘʚʘʭ), ʥʦ ʞʝʣʘʪʝʣʴʥʦ ʟʥʘʢʦʤʩʪʚʦ ʩ ʵʣʝʤʝʥʪʘʤʠ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʦʙʨʘʙʦʪʢʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ. ɼʣʷ ʵʪʦʛʦ 

ʤʦʞʥʦ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʢʥʠʛʠ ɼʨʝʡʧʝʨʘ ʠ ʉʤʠʪʘ (ʇʨʠʢʣʘʜʥʦʡ 

ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʘʥʘʣʠʟ. ʄ., çʉʪʘʪʠʩʪʠʢʘè, 1973) ʠ ʅʘʣʠʤʦʚʘ ʠ ʏʝʨʥʦʚʦʡ 

(ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʄ., 

çʅʘʫʢʘè, 1965). ʏʪʦʙʳ ʦʙʣʝʛʯʠʪʴ ʧʦʥʠʤʘʥʠʝ ʢʥʠʛʠ (ʦʩʦʙʝʥʥʦ ʯʠʪʘʪʝʣʷʤ, ʥʝ 

ʠʤʝʶʱʠʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ), ʠʟʣʦʞʝʥʠʝ ʚʩʝʭ 

ʛʣʘʚ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʨʠʤʝʨʘʤʠ. 

ɸʚʪʦʨ ʩʯʠʪʘʝʪ ʧʨʠʷʪʥʳʤ ʜʦʣʛʦʤ ʧʦʙʣʘʛʦʜʘʨʠʪʴ ʪʝʭ, ʢʪʦ ʦʢʘʟʘʣ ʝʤʫ 

ʧʦʤʦʱʴ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʧʦʜʛʦʪʦʚʢʠ ʢʥʠʛʠ. ɺ. ɺ.  ʅʘʣʠʤʦʚ ʧʨʦʙʫʜʠʣ 

ʠʥʪʝʨʝʩ ʘʚʪʦʨʘ ʢ ʜʘʥʥʦʡ ʪʝʤʝ ʠ ʚʩʝʛʜʘ ʦʪʥʦʩʠʣʩʷ ʢ ʵʪʦʡ ʨʘʙʦʪʝ ʩ ʞʠʚʳʤ ʠ 

ʢʨʠʪʠʯʝʩʢʠʤ ʚʥʠʤʘʥʠʝʤ. ɸʚʪʦʨ ʧʦʩʪʦʷʥʥʦ ʦʱʫʱʘʣ ʧʦʥʠʤʘʥʠʝ ʠ ʧʦʜʜʝʨʞʢʫ 

ɺ. ɻ.  ɻʦʨʩʢʦʛʦ, ʢʦʥʪʘʢʪʳ ʩ ʢʦʪʦʨʳʤ ʙʳʣʠ ʦʯʝʥʴ ʧʦʣʝʟʥʳ. ʄʥʦʛʠʝ ʨʝʟʫʣʴʪʘʪʳ 

(ʚ ʯʘʩʪʥʦʩʪʠ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʦʩʥʦʚʫ ʛʣʘʚʳ 3) ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʦʩʣʝ 

ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʦʙʩʫʞʜʝʥʠʡ ʩ ʊ. ʀ.  ɻʦʣʠʢʦʚʦʡ. ɸʚʪʦʨ ʧʨʠʟʥʘʪʝʣʝʥ ʪʘʢʞʝ 

ɽ. ʇ.  ʅʠʢʠʪʠʥʦʡ ʠ ɺ. ʉ.  ʂʫʟʥʝʮʦʚʫ, ʢʦʪʦʨʳʝ ʧʨʦʩʤʦʪʨʝʣʠ ʦʪʜʝʣʴʥʳʝ ʯʘʩʪʠ 

ʨʫʢʦʧʠʩʠ ʠ ʩʜʝʣʘʣʠ ʨʷʜ ʮʝʥʥʳʭ ʟʘʤʝʯʘʥʠʡ. 

 



 

˜̑̆̅̉̒̌̏̃̉̆ ̋̏ ̃̓̏̑̏̍̔ ̟̉̈̅́̎̉ 

ʇʝʨʚʦʝ ʠʟʜʘʥʠʝ ʤʦʝʡ ʢʥʠʛʠ ʚʳʰʣʦ ʚ ʉʦʚʝʪʩʢʦʡ ʈʦʩʩʠʠ ʚ 1976 ʛʦʜʫ. ʀ ʩ 
ʵʪʠʤ ʩʦʙʳʪʠʝʤ ʙʳʣʦ ʩʚʷʟʘʥʦ ʤʥʦʛʦ ʪʨʘʛʠʢʦʤʠʯʝʩʢʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ.  

ʂʥʠʛʘ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 1974 ʛʦʜʫ ʚ ʠʟʜʘʪʝʣʴʩʪʚʦ çʅʘʫʢʘè ʅʘʫʯʥʳʤ 
ʩʦʚʝʪʦʤ ʧʦ ʢʠʙʝʨʥʝʪʠʢʝ ʧʨʠ ʇʨʝʟʠʜʠʫʤʝ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʉʉʉʈ. ʄʘʣʦ ʢʪʦ ʚ 

ʈʦʩʩʠʠ (ʜʘʞʝ ʚ ʥʘʫʯʥʳʭ ʢʨʫʛʘʭ) ʟʥʘʣ, ʯʪʦ ʪʘʢʦʝ ʢʠʙʝʨʥʝʪʠʢʘ. ʅʦ, ʪʝʤ ʥʝ 
ʤʝʥʝʝ, ʦʜʥʦ ʚʨʝʤʷ ʚʳ ʤʦʛʣʠ ʧʦʧʣʘʪʠʪʴʩʷ ʞʠʟʥʴʶ ʟʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ 

ʵʪʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ. ɺʝʜʴ ʚ ʈʦʩʩʠʠ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʢʠʙʝʨʥʝʪʠʢʘ ʧʦʤʦʛʘʝʪ 
ʨʘʟʨʘʙʦʪʢʝ ʘʛʨʝʩʩʠʚʥʳʭ ʧʣʘʥʦʚ ʪʝʭ, ʢʪʦ ʛʦʪʦʚʠʪ ʪʨʝʪʴʶ ʤʠʨʦʚʫʶ ʚʦʡʥʫ. 

ʇʦʟʜʥʝʝ ʛʦʥʠʪʝʣʠ ʢʠʙʝʨʥʝʪʠʢʠ ʙʳʣʠ ʩ ʦʜʦʙʨʝʥʠʷ ʩʦʚʝʪʩʢʠʭ ʚʣʘʩʪʝʡ 

ʧʨʠʟʥʘʥʳ ʤʨʘʢʦʙʝʩʘʤʠ. ʀ ʪʦʛʜʘ ʫʞʝ ʚʳ ʤʦʛʣʠ ʠʤʝʪʴ ʩʝʨʴʝʟʥʳʝ 
ʥʝʧʨʠʷʪʥʦʩʪʠ ʟʘ ʣʶʙʦʝ ʩʦʤʥʝʥʠʝ ʚ ʧʦʣʝʟʥʦʩʪʠ ʪʨʫʜʘ ʪʝʭ, ʢʪʦ ʛʦʚʦʨʠʣ, ʯʪʦ 

ʟʘʥʠʤʘʝʪʩʷ ʢʠʙʝʨʥʝʪʠʢʦʡ.  

ʀ ʚʦʪ ʚ ʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ ʩʣʦʚʦ ʢʠʙʝʨʥʝʪʠʢʘ ʩʪʘʣʦ ʩʫʧʝʨʤʦʜʥʳʤ ʚ ʈʦʩʩʠʠ, 

ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʧʣʘʥʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʢʘʢʠʤ-ʪʦ ʙʦʢʦʤ ʦʪʥʦʩʠʪʩʷ ʢ 
ʢʠʙʝʨʥʝʪʠʢʝ. ʕʪʦ ʦʪʢʨʳʚʘʣʦ ʤʥʦʛʠʝ ʜʚʝʨʠ ʧʝʨʝʜ ʪʝʤʠ, ʢʪʦ ʵʪʦʡ ʥʘʫʢʦʡ 

ʟʘʥʠʤʘʣʩʷ. ɺ ʵʪʦʤ ʩʤʳʩʣʝ ʧʦʚʝʟʣʦ ʠ ʤʥʝ, ʢʦʛʜʘ ʠʟʜʘʪʝʣʴʩʪʚʦ çʅʘʫʢʘè 
ʧʨʠʥʷʣʦ ʨʝʰʝʥʠʝ ʤʦʶ ʢʥʠʛʫ ʦʧʫʙʣʠʢʦʚʘʪʴ.  

ʆʜʥʘʢʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʢʥʠʛʘ ʙʳʣʘ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʠʥʷʪʘ 
ʠʟʜʘʪʝʣʴʩʪʚʦʤ, ʤʥʝ ʥʘʜʦ ʙʳʣʦ ʧʨʝʦʜʦʣʝʪʴ ʥʝʢʦʪʦʨʳʝ ʪʨʫʜʥʦʩʪʠ, ʤʘʣʦ 

ʠʤʝʶʱʠʝ ʦʪʥʦʰʝʥʠʝ ʢ ʥʘʫʢʝ. ʊʨʫʜʥʦʩʪʠ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʬʠʟʠʯʝʩʢʦʡ ʩʜʘʯʝʡ 
ʨʫʢʦʧʠʩʠ ʚ ʠʟʜʘʪʝʣʴʩʪʚʦ.  

ʇʝʨʚʘʷ ʠʟ ʥʠʭ ʢʘʩʘʣʘʩʴ ʦʬʦʨʤʣʝʥʠʷ ʢʥʠʛʠ. ɺ ʠʟʜʘʪʝʣʴʩʪʚʝ ʩʪʨʦʛʠʝ 
ʧʨʠʝʤʱʠʢʠ ʨʫʢʦʧʠʩʝʡ, ʢʘʢ ʠ ʚʩʝ ʜʨʫʛʠʝ ʩʦʚʝʪʩʢʠʝ ʯʠʥʦʚʥʠʢʠ, ʣʶʙʠʣʠ 

ʛʦʥʷʪʴ ʣʶʜʝʡ ʚʟʘʜ-ʚʧʝʨʝʜ ʟʘ ʤʘʣʝʡʰʠʡ ʦʪʭʦʜ ʦʪ ʧʨʘʚʠʣ. ʇʨʠ ʵʪʦʤ ʩʘʤʠ 
ʧʨʘʚʠʣʘ ʙʳʣʠ ʥʝʦʙʦʩʥʦʚʘʥʥʦ ʩʣʦʞʥʳ ʠ ʜʝʨʞʘʣʠʩʴ ʚ ʩʝʢʨʝʪʝ (ʢʘʢ, ʢʩʪʘʪʠ, ʠ 

ʣʶʙʳʝ ʜʨʫʛʠʝ ʧʨʘʚʠʣʘ, ʢʘʩʘʶʱʠʝʩʷ ʯʝʛʦ ʫʛʦʜʥʦ ʚ ʩʦʚʝʪʩʢʦʡ ʈʦʩʩʠʠ). ʗ 

ʧʦʪʨʘʪʠʣ ʧʘʨʫ ʤʝʩʷʮʝʚ ʚ ʙʦʨʴʙʝ ʟʘ ʧʨʘʚʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʵʪʠʤʠ ʧʨʘʚʠʣʘʤʠ. 
ʀ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʷ ʚ ʩʚʦʝʡ ʙʦʨʴʙʝ ʟʘʰʝʣ ʩʣʠʰʢʦʤ ʜʘʣʝʢʦ ʠ ʧʦʪʨʝʙʦʚʘʣ 

ʩʚʠʜʘʥʠʷ ʩ ʜʠʨʝʢʪʦʨʦʤ ʠʟʜʘʪʝʣʴʩʪʚʘ, ʧʨʘʚʠʣʘ, ʥʘʢʦʥʝʮ, ʙʳʣʠ ʤʥʝ 
ʧʨʝʜʦʩʪʘʚʣʝʥʳ.  

ʂʘʢ ʧʦʪʦʤ ʚʳʷʩʥʠʣʦʩʴ, ʥʝ ʪʦʣʴʢʦ ʘʚʪʦʨʳ, ʥʦ ʠ ʩʘʤʠ ʧʨʠʝʤʱʠʢʠ 
ʨʫʢʦʧʠʩʝʡ ʩ ʧʨʘʚʠʣʘʤʠ ʟʥʘʢʦʤʳ ʥʝ ʙʳʣʠ. ʂʘʞʜʳʡ ʯʠʥʦʚʥʠʢ ʫʩʪʘʥʘʚʣʠʚʘʣ 

ʩʚʦʠ ʧʨʘʚʠʣʘ ʠ ʧʨʠ ʵʪʦʤ ʩʘʤ ʠʭ ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ʤʝʥʷʣ. ʗ ʩ ʦʛʦʨʯʝʥʠʝʤ 
ʫʟʥʘʣ ʦʪ ʢʦʛʦ-ʪʦ ʠʟ ʘʚʪʦʨʦʚ, ʯʪʦ ʧʦʢʘ ʝʱʝ ʥʠʢʦʤʫ ʥʝ ʫʜʘʚʘʣʦʩʴ ʩʜʘʪʴ ʩʚʦʶ 

ʢʥʠʛʫ ʩ ʧʝʨʚʦʛʦ ʧʨʝʜʲʷʚʣʝʥʠʷ. ʅʦ ʷ ʙʳʣ ʥʘʩʪʨʦʝʥ ʦʧʪʠʤʠʩʪʠʯʝʩʢʠ: ʫ ʤʝʥʷ 



10     ʇʈɽɼʀʉʃʆɺʀɺʀɽ  ʂʆ  ɺʊʆʈʆʄʋ  ʀɿɼɸʅʀʖ 

 

ʥʘ ʨʫʢʘʭ ʙʳʣʠ ʧʨʘʚʠʣʘ ʦʬʦʨʤʣʝʥʠʷ ʨʫʢʦʧʠʩʝʡ ʠʟʜʘʪʝʣʴʩʪʚʘ çʅʘʫʢʘè, ʠ ʷ 

ʧʨʠʚʝʣ ʩʚʦʶ ʨʫʢʦʧʠʩʴ ʚ ʧʦʣʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʵʪʠʤʠ ʧʨʘʚʠʣʘʤʠ. 

ɺʪʦʨʘʷ (ʥʦ, ʢʘʢ ʦʢʘʟʘʣʦʩʴ, ʩʘʤʘʷ ʛʣʘʚʥʘʷ) ʪʨʫʜʥʦʩʪʴ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, 

ʯʪʦ ʤʥʝ ʥʘʜʦ ʙʳʣʦ ʧʨʦʡʪʠ ʩʦʚʝʪʩʢʫʶ ʮʝʥʟʫʨʫ. ʄʥʝ ʥʘʜʦ ʙʳʣʦ ʧʦʣʫʯʠʪʴ 
ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʮʝʥʟʦʨʦʚ, ʯʪʦ ʤʦʷ ʢʥʠʛʘ ʥʝ ʩʦʜʝʨʞʘʣʘ ʩʚʝʜʝʥʠʡ, ʥʝ 

ʧʦʜʣʝʞʘʱʠʭ ʦʧʫʙʣʠʢʦʚʘʥʠʶ ʚ ʦʪʢʨʳʪʦʡ ʧʝʯʘʪʠ. ʗ ʧʦʜʛʦʪʦʚʠʣ ʚʩʝ ʥʫʞʥʳʝ 
ʙʫʤʘʛʠ ʠ ʩʪʘʣ ʞʜʘʪʴ ʨʝʰʝʥʠʷ ʵʢʩʧʝʨʪʥʦʡ ʢʦʤʠʩʩʠʠ. ɼʦ ʢʦʥʮʘ ʛʦʜʘ, ʢʦʛʜʘ 

ʙʳʣ ʢʨʘʡʥʠʡ ʩʨʦʢ ʩʜʘʯʠ ʢʥʠʛʠ ʚ ʠʟʜʘʪʝʣʴʩʪʚʦ çʅʘʫʢʘè, ʦʩʪʘʚʘʣʦʩʴ ʰʝʩʪʴ 
ʤʝʩʷʮʝʚ. ʀ ʷ ʧʦʣʘʛʘʣ, ʯʪʦ ʧʦʣʫʯʫ ʥʝʦʙʭʦʜʠʤʳʡ ʤʥʝ ʘʢʪ ʵʢʩʧʝʨʪʠʟʳ ʚ 

ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʥʝʜʝʣʴ. ʗ ʜʫʤʘʣ ʪʘʢ ʧʦʪʦʤʫ, ʯʪʦ ʤʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ 
ʪʝʢʩʪ ʢʦʥʝʯʥʦ ʞʝ ʥʝ ʩʦʜʝʨʞʘʣ ʥʠʢʘʢʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʝʢʨʝʪʦʚ ʠ ʠʩʢʘʪʴ ʚ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʪʝʦʨʝʤʘʭ ʢʘʢʫʶ-ʪʦ ʠʜʝʦʣʦʛʠʯʝʩʢʫʶ ʢʨʘʤʦʣʫ, ʢʘʢ ʤʥʝ 
ʢʘʟʘʣʦʩʴ, ʙʳʣʦ ʙʝʩʩʤʳʩʣʝʥʥʳʤ ʟʘʥʷʪʠʝʤ.  

ʂʘʢ ʦʢʘʟʘʣʦʩʴ, ̫  ʧʦʣʘʛʘʣ ʚʩʝ ʵʪʦ ʩʦʚʝʨʰʝʥʥʦ ʥʘʧʨʘʩʥʦ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʫ 
ʩʦʚʝʪʩʢʠʭ ʮʝʥʟʦʨʦʚ ʟʘʥʷʣ ʚʦʩʝʤʴ ʤʝʩʷʮʝʚ. ʗ ʞʜʘʣ ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʜʥʷ. ʀ ʚ 

ʧʦʩʣʝʜʥʠʡ ʜʝʥʴ ʩʜʘʯʠ ʢʥʠʛʠ ï 30 ʜʝʢʘʙʨʷ 1974 ʛʦʜʘ ï ̫  ʧʨʠʥʝʩ ʝʝ ʚ 

ʠʟʜʘʪʝʣʴʩʪʚʦ ʙʝʟ ʘʢʪʘ ʵʢʩʧʝʨʪʠʟʳ. ʄʝʥʷ, ʢʦʥʝʯʥʦ ʞʝ, ʜʦʣʞʥʳ ʙʳʣʠ ʪʫʪ ʞʝ 
ʦʪʪʫʜʘ ʚʳʛʥʘʪʴ. ʅʦ ʧʨʦʠʟʦʰʣʦ ʯʫʜʦ. ʄʦʷ ʧʨʠʝʤʱʠʮʘ ʙʳʣʘ, ʚʠʜʥʦ, ʩʠʣʴʥʦ 

ʰʦʢʠʨʦʚʘʥʘ ʪʝʤ, ʢʘʢ ʧʨʦʠʩʭʦʜʠʣʦ ʨʘʩʩʤʦʪʨʝʥʠʝ ʤʦʝʡ ʨʫʢʦʧʠʩʠ. ʆʥʘ 
ʥʘʭʦʜʠʣʘ ʦʯʝʨʝʜʥʫʶ çʩʝʨʴʝʟʥʫʶè ʦʰʠʙʢʫ ʚ ʦʬʦʨʤʣʝʥʠʠ, ʘ ʷ ʪʫʪ ʞʝ 

ʦʪʢʨʳʚʘʣ ʧʨʘʚʠʣʘ ʠʟʜʘʪʝʣʴʩʪʚʘ ʠ ʜʦʢʘʟʳʚʘʣ ʝʡ, ʯʪʦ ʚʩʝ ʩʜʝʣʘʥʦ ʚ ʧʦʣʥʦʤ 
ʩʦʛʣʘʩʠʠ ʩ ʵʪʠʤʠ ʧʨʘʚʠʣʘʤʠ. ɺʩʝ ʵʪʦ ʧʨʦʜʦʣʞʘʣʦʩʴ ʥʝʩʢʦʣʴʢʦ ʯʘʩʦʚ. 

ʈʘʟʜʦʩʘʜʦʚʘʥʥʘʷ, ʦʥʘ ʢʫʜʘ-ʪʦ ʠʥʦʛʜʘ ʫʙʝʛʘʣʘ ʥʘ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ, ʯʪʦʙʳ, 
ʥʘʚʝʨʥʦʝ, ʩ ʢʝʤ-ʪʦ ʧʨʦʢʦʥʩʫʣʴʪʠʨʦʚʘʪʴʩʷ. ʅʦ, ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʦʥʘ ʩʜʘʣʘʩʴ. 

ɸ ʥʘʣʠʯʠʝ ʘʢʪʘ ʵʢʩʧʝʨʪʠʟʳ ʧʨʦʩʪʦ ʟʘʙʳʣʘ ʧʨʦʚʝʨʠʪʴ. ɿʘʤʝʪʠʣʠ ʚ 
ʠʟʜʘʪʝʣʴʩʪʚʝ ʝʛʦ ʦʪʩʫʪʩʪʚʠʝ ʪʦʣʴʢʦ, ʢʦʛʜʘ ʩʪʘʣʠ ʦʪʜʘʚʘʪʴ ʤʦʶ ʢʥʠʛʫ ʥʘ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ï ʚ ʤʘʨʪʝ 1975 ʛʦʜʘ. ʂ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʙʜʠʪʝʣʴʥʳʝ ʮʝʥʟʦʨʳ 
ʫʙʝʜʠʣʠʩʴ ʚ ʪʦʤ, ʯʪʦ ʚ ʤʦʠʭ ʪʝʦʨʝʤʘʭ ʥʠ ʩʝʢʨʝʪʦʚ, ʥʠ ʘʥʪʠʩʦʚʝʪʩʢʦʡ 

ʧʨʦʧʘʛʘʥʜʳ ʥʝʪ, ʠ ʚʳʜʘʣʠ ʤʥʝ ʥʘ ʨʫʢʠ ʫʪʚʝʨʞʜʝʥʥʳʡ ʘʢʪ ʵʢʩʧʝʨʪʠʟʳ. 

ɼʘʣʝʝ ʚʩʝ ʧʦʰʣʦ ʜʦʩʪʘʪʦʯʥʦ ʛʣʘʜʢʦ. ʄʦʠʤ ʨʝʜʘʢʪʦʨʦʤ ʙʳʣʘ ʥʘʟʥʘʯʝʥʘ 

ʩʠʤʧʘʪʠʯʥʘʷ ʤʦʣʦʜʘʷ ʞʝʥʱʠʥʘ. ʄʥʝ ʦʥʘ ʧʦʢʘʟʘʣʘʩʴ ʜʦʚʦʣʴʥʦ ʛʨʘʤʦʪʥʦʡ. 
ʇʨʘʚʜʘ, ʜʦ ʵʪʦʛʦ ʦʥʘ ʨʝʜʘʢʪʠʨʦʚʘʣʘ ʭʫʜʦʞʝʩʪʚʝʥʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ. ʀ ʦʥʘ 

ʯʝʩʪʥʦ ʤʝʥʷ ʦʙ ʵʪʦʤ ʧʨʝʜʫʧʨʝʜʠʣʘ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʥʘʰʝʛʦ ʟʥʘʢʦʤʩʪʚʘ. ɺʩʝ 

ʰʣʦ ʩʚʦʠʤ ʯʝʨʝʜʦʤ. ɽʡ ʪʦʣʴʢʦ ʥʝ ʥʨʘʚʠʣʦʩʴ ʯʘʩʪʦʝ ʫʧʦʪʨʝʙʣʝʥʠʝ ʩʣʦʚʘ 
çʨʘʩʩʤʦʪʨʠʤè ʚ ʤʦʝʤ ʪʝʢʩʪʝ: ʨʘʩʩʤʦʪʨʠʤ ʧʣʘʥ, ʨʘʩʩʤʦʪʨʠʤ ʤʘʪʨʠʮʫ, 

ʨʘʩʩʤʦʪʨʠʤ ʤʦʜʝʣʴ. ʇʦʵʪʦʤʫ, ʢʘʢ ʷ ʥʠ ʧʨʦʪʠʚʠʣʩʷ, ʦʥʘ ʧʳʪʘʣʘʩʴ ʟʘʤʝʥʠʪʴ 
ʵʪʦ ʩʣʦʚʦ ʨʘʟʣʠʯʥʳʤʠ ʙʳʪʦʚʳʤʠ ʩʠʥʦʥʠʤʘʤʠ. ʗ ʩʦ ʩʢʨʠʧʦʤ ʩʦʛʣʘʰʘʣʩʷ. ɸ 

ʧʦʪʦʤ ʧʦʧʨʦʩʠʣ ʝʝ ï ʥʘ ʧʘʤʷʪʴ ʦ ʥʘʰʝʡ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʝ ʠ ʜʣʷ ʙʫʜʫʱʠʭ 
ʩʩʳʣʦʢ ï ʦʪʚʝʩʪʠ ʦʜʥʫ ʩʪʨʘʥʠʮʫ ʤʦʝʡ ʢʥʠʛʠ ʚ ʩʧʨʘʚʦʯʥʦʤ ʧʦʨʷʜʢʝ ʜʣʷ ʚʩʝʭ 

ʪʘʢʠʭ ʩʠʥʦʥʠʤʦʚ. ʀ ʚʦʪ ʪʝʧʝʨʴ ʜʣʷ ʪʝʭ, ʢʪʦ ʧʠʰʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʢʥʠʛʠ ʥʘ 
ʨʫʩʩʢʦʤ ʷʟʳʢʝ, ʤʦʛʫ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩʦ ʩʪʨʘʥʠʮʝʡ 52 ʧʝʨʚʦʛʦ 

ʠʟʜʘʥʠʷ ʤʦʝʡ ʢʥʠʛʠ. ʊʘʤ ʤʦʞʥʦ ʥʘʡʪʠ ʚʩʝ ʟʘʤʝʥʠʪʝʣʠ ʩʣʦʚʘ çʨʘʩʩʤʦʪʨʠʤè, 
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ʧʨʝʜʣʦʞʝʥʥʳʝ ʤʦʠʤ çʭʫʜʦʞʝʩʪʚʝʥʥʳʤè ʨʝʜʘʢʪʦʨʦʤ: ʠʩʧʦʣʴʟʫʝʤ, ʚʦʟʴʤʝʤ, 

ʧʨʠʤʝʥʠʤ, ʦʙʨʘʪʠʤʩʷ. 

ʂʦʛʜʘ ʢʥʠʛʘ ʫʞʝ ʧʨʦʰʣʘ ʚʩʶ ʨʝʜʘʢʮʠʦʥʥʫʶ ʧʦʜʛʦʪʦʚʢʫ, ʚʩʪʘʣ ʚʦʧʨʦʩ ʦʙ 

ʦʙʣʦʞʢʝ. ʗ ʧʦʜʛʦʪʦʚʠʣ ʜʣʷ ʥʝʝ ʨʠʩʫʥʦʢ, ʩʦʜʝʨʞʘʱʠʡ ʠʟʦʙʨʘʞʝʥʠʝ 
ʠʛʨʘʣʴʥʳʭ ʢʘʨʪ, ʢʦʪʦʨʳʡ ʚʳ ʚʠʜʠʪʝ ʩʝʡʯʘʩ ʥʘ ʦʙʣʦʞʢʝ ʥʘʩʪʦʷʱʝʡ ʢʥʠʛʠ. ʗ 

ʦʞʠʜʘʣ, ʯʪʦ ʩʪʦʣʢʥʫʩʴ ʩ ʩʝʨʴʝʟʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʧʨʝʜʣʘʛʘʷ ʵʪʦʪ ʨʠʩʫʥʦʢ. 
ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʚ ʉʦʚʝʪʩʢʦʡ ʈʦʩʩʠʠ ʠʛʨʘʪʴ ʚ ʢʘʨʪʳ ʧʦ ʢʘʢʠʤ-ʪʦ ʥʝʧʦʥʷʪʥʳʤ 

ʧʨʠʯʠʥʘʤ ʙʳʣʦ ʟʘʧʨʝʱʝʥʦ. ɸ ʥʝʟʘʜʦʣʛʦ ʜʦ ʧʦʜʘʯʠ ʤʦʝʡ ʢʥʠʛʠ ʚ 
ʠʟʜʘʪʝʣʴʩʪʚʦ, ʚʳʰʣʦ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʦʜʥʦʛʦ ʠʟ ʩʦʚʝʪʩʢʠʭ ʦʨʛʘʥʦʚ ʦ 

ʟʘʧʨʝʱʝʥʠʠ ʢʘʨʪʦʯʥʦʡ ʠʛʨʳ ʙʨʠʜʞ (ʚʤʝʩʪʝ ʩ ʟʘʧʨʝʱʝʥʠʝʤ ʘʪʣʝʪʠʯʝʩʢʦʡ 
ʛʠʤʥʘʩʪʠʢʠ, ʢʘʨʘʪʝ, ʞʝʥʩʢʦʛʦ ʬʫʪʙʦʣʘ ʠ ʟʘʥʷʪʠʡ ʧʦ ʩʠʩʪʝʤʝ çʍʘʪʭʘ-ʁʦʛʘè). 

ʅʘʚʝʨʥʦʝ, ʧʦʵʪʦʤʫ, ʢʦʛʜʘ ʤʦʡ ʨʝʜʘʢʪʦʨ ʧʦʩʤʦʪʨʝʣʘ ʨʠʩʫʥʦʢ, ʦʥʘ ʩʢʘʟʘʣʘ: 
çʄʥʝ ʵʪʦ ʥʨʘʚʠʪʩʷ, ʥʦ ʛʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ ʪʘʢʦʡ ʨʠʩʫʥʦʢ ʥʝ ʧʨʦʧʫʩʪʠʪè. ʗ 

ʧʨʝʜʣʦʞʠʣ ʪʦʛʜʘ ʧʦʡʪʠ ʢ ʛʣʘʚʥʦʤʫ ʨʝʜʘʢʪʦʨʫ ʠ ʧʦʛʦʚʦʨʠʪʴ ʩ ʥʠʤ. 

ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ ʨʠʩʫʥʦʢ ʤʦʡ ʧʦʭʚʘʣʠʣ, ʥʦ ʩʢʘʟʘʣ, ʯʪʦ ʦʥ ʥʝ ʧʦʜʦʡʜʝʪ 

ʜʣʷ ʥʘʫʯʥʦʡ ʢʥʠʛʠ, ʩʜʝʣʘʚ ʦʩʦʙʳʡ ʥʘʞʠʤ ʥʘ ʩʣʦʚʦ çʥʘʫʯʥʦʡè. ʗ ʩʧʨʦʩʠʣ 

ʝʛʦ, ʧʦʯʝʤʫ ʞʝ ʨʠʩʫʥʦʢ ʥʝ ʧʦʜʦʡʜʝʪ ʜʣʷ ʥʘʫʯʥʦʡ ʢʥʠʛʠ. ʀ ʦʥ ʩʢʘʟʘʣ, ʯʪʦ 
ʣʠʯʥʦ ʝʤʫ ʨʠʩʫʥʦʢ ʥʨʘʚʠʪʩʷ ʠ ʦʥ ʙʳ ʝʛʦ ʦʩʪʘʚʠʣ ʥʘ ʦʙʣʦʞʢʝ, ʥʦ ʜʠʨʝʢʪʦʨ 

ʠʟʜʘʪʝʣʴʩʪʚʘ ʪʘʢʦʝ ʜʝʣʦ, ʢʦʥʝʯʥʦ ʞʝ, ʥʝ ʧʨʦʧʫʩʪʠʪ. ʀ ʛʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ 
ʟʘʚʝʨʠʣ ʤʝʥʷ, ʯʪʦ ʦʥ ʚ ʵʪʦʤ ʘʙʩʦʣʶʪʥʦ ʫʚʝʨʝʥ. ʗ ʪʫʪ ʞʝ ʧʨʝʜʣʦʞʠʣ ʧʦʡʪʠ ʢ 

ʜʠʨʝʢʪʦʨʫ ʠʟʜʘʪʝʣʴʩʪʚʘ. ʀ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʤʳ ʩ ʛʣʘʚʥʳʤ ʨʝʜʘʢʪʦʨʦʤ 
ʫʞʝ ʩʠʜʝʣʠ ʫ ʜʠʨʝʢʪʦʨʘ ʚ ʝʛʦ ʢʘʙʠʥʝʪʝ. 

ʄʳ ʤʠʨʥʦ ʦ ʯʝʤ-ʪʦ ʧʦʛʦʚʦʨʠʣʠ. ʇʦʪʦʤ ʜʠʨʝʢʪʦʨ ʧʦʩʤʦʪʨʝʣ ʤʦʡ 
ʨʠʩʫʥʦʢ, ʩʢʘʟʘʣ, ʯʪʦ ʦʥ ʝʤʫ ʦʯʝʥʴ ʥʨʘʚʠʪʩʷ, ʚʟʷʣ ʨʫʯʢʫ ʠ ʩʧʨʦʩʠʣ, ʯʪʦ ʝʤʫ 

ʥʫʞʥʦ ʧʦʜʧʠʩʘʪʴ, ʯʪʦʙʳ ʵʪʦʪ ʨʠʩʫʥʦʢ ʫʪʚʝʨʜʠʪʴ. ʀ ʪʫʪ ʤʦʡ ʛʣʘʚʥʳʡ 
ʨʝʜʘʢʪʦʨ ʩʧʨʦʩʠʣ ʜʠʨʝʢʪʦʨʘ, ʘ ʯʪʦ ʞʝ ʤʳ, ʤʦʣ, ʙʫʜʝʤ ʦʪʚʝʯʘʪʴ ʧʝʥʩʠʦʥʝʨʘʤ, 

ʢʦʛʜʘ ʦʥʠ ʙʫʜʫʪ ʧʨʠʩʳʣʘʪʴ ʚ ʠʟʜʘʪʝʣʴʩʪʚʦ ʛʥʝʚʥʳʝ ʧʠʩʴʤʘ ʧʦ ʧʦʚʦʜʫ ʢʘʨʪ 
ʥʘ ʦʙʣʦʞʢʝ ʥʘʫʯʥʦʡ ʢʥʠʛʠ. ɼʠʨʝʢʪʦʨ ʧʦʣʦʞʠʣ ʨʫʯʢʫ ʥʘ ʩʪʦʣ ʠ ʩʢʘʟʘʣ: çʕʭ! 

ɻʜʝ-ʥʠʙʫʜʴ ʪʘʤéè ï ʠ ʦʥ ʧʦʢʘʟʘʣ ʙʦʣʴʰʠʤ ʧʘʣʴʮʝʤ ʢʫʜʘ-ʪʦ ʩʝʙʝ ʟʘ ʩʧʠʥʫ ï 
çéʪʘʤ ʜʘʣʠ ʙʳ ʪʘʢʠʝ ʩʦʯʥʳʝ ʮʚʝʪʘ, ʙʣʝʩʪʷʱʠʡ ʧʝʨʝʧʣʝʪ ʠ ʢʥʠʛʘéè ï ʠ ʦʥ 

ʨʘʩʩʝʢ ʚʦʟʜʫʭ ʣʘʜʦʥʴʶ ï çé ʠ ʢʥʠʛʘ ʧʦʰʣʘ ʙʳ! ɸ ʤʳ, ʚr  ʧʨʘʚʳé ï ɻ ʪʦ ʦʥ 
ï ʛʣʘʚʥʦʤʫ ʨʝʜʘʢʪʦʨʫ ï ʚr  ʧʨʘʚʳ, ʤʳ, ʢʦʥʝʯʥʦ, ʥʝ ʤʦʞʝʤ. ʅʝ ʤʦʞʝʤ 

ʧʝʯʘʪʘʪʴ ʢʘʨʪʳ ʥʘ ʦʙʣʦʞʢʝ ʥʘʫʯʥʦʡ ʢʥʠʛʠ. ʇʨʠʜʫʤʘʡʪʝ ʯʪʦ-ʥʠʙʫʜʴ 

ʜʨʫʛʦʝéè ï ɻ ʪʦ ʦʥ ʛʦʚʦʨʠʣ ʫʞʝ ʤʥʝ. ʀ ʧʦʪʦʤ ʥʘʤ ʩ ʛʣʘʚʥʳʤ ʨʝʜʘʢʪʦʨʦʤ: 
çɺʩʝʛʦ ʚʘʤ ʭʦʨʦʰʝʛʦè. ɼʠʨʝʢʪʦʨ ʚʳʰʝʣ ʠʟ-ʟʘ ʩʪʦʣʘ ʠ ʩʪʘʣ ʧʦʞʠʤʘʪʴ ʥʘʤ 

ʨʫʢʠ. ɻʜʝ-ʪʦ ʫʞʝ ʚ ʜʚʝʨʷʭ ʷ ʫʩʧʝʣ ʩʢʘʟʘʪʴ, ʯʪʦ ʟʘʤʝʥʶ ʢʘʨʪʳ ʠʭ 
ʩʪʠʣʠʟʦʚʘʥʥʳʤ ʠʟʦʙʨʘʞʝʥʠʝʤ, ʠ ʜʠʨʝʢʪʦʨ ʩʢʘʟʘʣ ʯʪʦ-ʪʦ ʦʜʦʙʨʠʪʝʣʴʥʦʝ ʧʦ 

ʵʪʦʤʫ ʧʦʚʦʜʫ. 

ʊʠʨʘʞ ʢʥʠʛʠ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʠʟʜʘʪʝʣʴʩʪʚʦʤ ʚ 16 ʪʳʩʷʯ ʵʢʟʝʤʧʣʷʨʦʚ ʠ 

ʙʳʣ, ʥʘ ʤʦʡ ʚʟʛʣʷʜ, ʷʚʥʦ ʟʘʚʳʰʝʥ. ʗ ʧʦʥʘʯʘʣʫ ʧʦʜʫʤʘʣ, ʯʪʦ ʨʘʟʦʡʜʝʪʩʷ ʝʜʚʘ 
ʣʠ ʙʦʣʝʝ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʵʢʟʝʤʧʣʷʨʦʚ. ʆʜʥʘʢʦ ʢʥʠʛʘ ʙʳʣʘ ʨʘʩʢʫʧʣʝʥʘ 

ʧʨʘʢʪʠʯʝʩʢʠ ʩʨʘʟʫ. ʀ ʚ ʵʪʦʤ, ʝʩʣʠ ʧʨʠʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʩʠʪʫʘʮʠʶ ʪʦʛʦ 
ʚʨʝʤʝʥʠ ʚ ʈʦʩʩʠʠ, ʥʠʯʝʛʦ ʫʜʠʚʠʪʝʣʴʥʦʛʦ ʥʝ ʙʳʣʦ. ʂʥʠʞʥʳʡ ʛʦʣʦʜ ʟʘʩʪʘʚʣʷʣ 
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ʣʶʜʝʡ ʩʤʝʪʘʪʴ ʣʶʙʳʝ ʢʥʠʛʠ (ʢʨʦʤʝ ʧʘʨʪʠʡʥʳʭ ʠʟʜʘʥʠʡ) ʩ ʧʨʠʣʘʚʢʦʚ 

ʤʘʛʘʟʠʥʦʚ. ɼʣʷ ʛʦʨʦʜʩʢʦʛʦ ʞʠʪʝʣʷ ʩʯʠʪʘʣʦʩʴ ʥʝʧʨʠʣʠʯʥʳʤ ʥʝ ʠʤʝʪʴ 
ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʥʠʞʥʳʭ ʧʦʣʦʢ. ɸ ʟʘʧʦʣʥʷʷ ʠʭ, ʣʶʜʠ ʧʦʢʫʧʘʣʠ ʚʩʝ, 

ʯʪʦ ʙʳʣʦ ʪʦʛʜʘ ʚ ʢʥʠʞʥʳʭ ʤʘʛʘʟʠʥʘʭ. ʕʪʘ ʠ ʚʩʝ ʜʨʫʛʠʝ ʥʝʩʫʨʘʟʥʦʩʪʠ ʙʳʣʠ 
ʩʣʝʜʩʪʚʠʝʤ ʪʦʡ ʦʙʱʝʡ ʘʪʤʦʩʬʝʨʳ ʘʙʩʫʨʜʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʨʠʩʫʱʘ 

ʧʦʩʪʨʦʝʥʥʦʤʫ ʚ ʩʦʚʝʪʩʢʦʡ ʈʦʩʩʠʠ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʤʫ ʦʙʱʝʩʪʚʫ. ʂʩʪʘʪʠ, ʷ 
ʜʫʤʘʶ, ʯʪʦ ʘʚʪʦʨʩʢʦʝ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ ʟʘ ʢʥʠʛʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʙʳʣʦ ʨʘʩʧʨʝʜʝʣʝʥʦ ʧʦʨʦʚʥʫ. ʆʜʥʘʢʦ, 
ʤʝʞʜʫ ʢʝʤ ʦʥʦ ʙʳʣʦ ʨʘʩʧʨʝʜʝʣʝʥʦ ʧʦʨʦʚʥʫ, ʷ ʥʝ ʟʥʘʶ. ʀ ʘʚʪʦʨ ʚ ʯʠʩʣʝ ʪʝʭ, 

ʢʪʦ ʧʦʣʫʯʠʣ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ, ʥʝ ʦʢʘʟʘʣʩʷ. 

ʂʦʛʜʘ ʚ ʪʦʤ ʤʝʩʪʝ, ʛʜʝ ʷ ʪʦʛʜʘ ʨʘʙʦʪʘʣ, ʫʟʥʘʣʠ ʦʙ ʦʧʫʙʣʠʢʦʚʘʥʠʠ ʤʦʝʡ 

ʢʥʠʛʠ, ʤʥʝ ʧʦʩʦʚʝʪʦʚʘʣʠ ʧʦʜʘʪʴ ʟʘʷʚʢʫ ʧʦ ʪʝʤʝ ʢʥʠʛʠ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 
ʢʦʤʠʪʝʪ ʧʦ ʥʘʫʢʝ ʠ ʪʝʭʥʠʢʝ ʧʨʠ ʉʦʚʝʪʝ ʤʠʥʠʩʪʨʦʚ ʉʉʉʈ. ʗ ʧʦʜʘʣ ʪʘʢʫʶ 

ʟʘʷʚʢʫ, ʠ ʦʥʘ ʙʳʣʘ ʧʨʠʥʷʪʘ ʢʦʤʠʪʝʪʦʤ ʧʨʘʢʪʠʯʝʩʢʠ ʤʛʥʦʚʝʥʥʦ. ʍʦʪʷ ʥʠʢʪʦ ʚ 
ʵʪʦʤ ʢʦʤʠʪʝʪʝ, ʢʦʥʝʯʥʦ, ʥʝ ʟʥʘʣ, ʦ ʯʝʤ ʠʜʝʪ ʨʝʯʴ. ʏʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ 

ʩʧʝʮʠʘʣʴʥʳʤ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʙʳʣʘ ʦʙʨʘʟʦʚʘʥʘ ʧʨʦʛʨʘʤʤʘ 

ʢʦʤʠʪʝʪʘ ʧʦ ʤʦʝʡ ʪʝʤʘʪʠʢʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʘʪʠʥʩʢʠʝ ʢʚʘʜʨʘʪʳ ʠ ʚʩʝ ʪʘʢʦʝ 
ʧʨʦʯʝʝ ʧʦʧʘʣʠ ʚ ʨʷʜ ʚʝʜʫʱʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ ʚ 

ʩʪʨʘʥʝ. ɺ ʵʪʦʤ ʬʘʢʪʝ ʥʠʯʝʛʦ ʪʘʢʦʛʦ ʥʝʦʙʳʯʥʦʛʦ ʥʝ ʙʳʣʦ. ʊʘʢ ʧʣʘʥʠʨʦʚʘʣʠʩʴ 
ʨʘʙʦʪʳ ʚ ʩʪʨʘʥʝ ʩ ʢʦʤʘʥʜʥʦʡ ʵʢʦʥʦʤʠʢʦʡ.  

ʄʥʝ ʢʘʢ ʨʫʢʦʚʦʜʠʪʝʣʶ ʧʨʦʛʨʘʤʤʳ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʙʦʣʴʰʠʝ ʜʝʥʴʛʠ ʥʘ 
ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ. ʍʦʪʷ ʠ ʪʝ, ʢʪʦ ʚʳʜʝʣʷʣ ʜʝʥʴʛʠ, ʠ ʷ, ʢʦʪʦʨʳʡ ʠʭ ʢʘʢ ʙʳ 

ʧʦʣʫʯʘʣ, ʟʥʘʣʠ, ʯʪʦ ʧʦʪʨʘʪʠʪʴ ʠʭ ʙʫʜʝʪ ʥʝʣʴʟʷ. ɼʝʥʴʛʠ ʚʳʜʝʣʷʣʠʩʴ ʤʥʝ 
ʪʦʣʴʢʦ ʥʘ ʙʫʤʘʛʝ ï ʚ ʧʦʩʪʘʥʦʚʣʝʥʠʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʤʠʪʝʪʘ. ɸ ʦʪʢʫʜʘ 

ʠʭ ʚʟʷʪʴ ï ɻ ʪʦʛʦ ʥʝ ʟʥʘʣ ʥʠʢʪʦ. ɸ ʝʩʣʠ ʙʳ ʜʘʞʝ ʢʘʢʠʤ-ʪʦ ʯʫʜʦʤ ʵʪʠ ʜʝʥʴʛʠ 
ʦʪʢʫʜʘ-ʪʦ ʠ ʧʦʷʚʠʣʠʩʴ, ʪʦ ʧʦʪʨʘʪʠʪʴ ʠʭ ʙʳʣʦ ʙʳ ʥʝʣʴʟʷ. ʅʝʣʴʟʷ ʙʳʣʦ ʙʳ 

ʧʨʠʥʷʪʴ ʥʘ ʨʘʙʦʪʫ ʢʘʢʠʭ-ʪʦ ʥʦʚʳʭ ʣʶʜʝʡ, ʠ ʥʝ ʩʫʱʝʩʪʚʦʚʘʣʦ ʥʠʛʜʝ ʥʠʢʘʢʠʭ 
ʪʦʚʘʨʦʚ, ʢʦʪʦʨʳʝ ʷ ʤʦʛ ʙʳ ʥʘ ʵʪʠ ʜʝʥʴʛʠ ʢʫʧʠʪʴ. 

ʈʘʙʦʪʘ ʧʦ ʪʝʤʝ ʟʘʥʷʣʘ ʧʷʪʴ ʣʝʪ. ʈʝʟʫʣʴʪʘʪ ʠʥʪʝʨʝʩʦʚʘʣ ʯʠʥʦʚʥʠʢʦʚ 
ʢʦʤʠʪʝʪʘ ʠ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʥʘʰʝʛʦ ʠʥʩʪʠʪʫʪʘ ʪʦʣʴʢʦ ʩ ʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, 

ʚʳʧʦʣʥʝʥʘ ʨʘʙʦʪʘ ʠʣʠ ʥʝʪ. ɽʩʣʠ ʨʘʙʦʪʘ ʥʝ ʙʳʣʘ ʙʳ ʚʳʧʦʣʥʝʥʘ ʚ ʩʨʦʢ, 
ʨʫʢʦʚʦʜʠʪʝʣʠ ʥʘʰʝʛʦ ʠʥʩʪʠʪʫʪʘ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʣʠʰʠʣʠʩʴ ʙʳ ʩʚʦʠʭ ʤʝʩʪ (ʟʘ 

ʥʝʚʳʧʦʣʥʝʥʠʝ ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʧʨʘʚʠʪʝʣʴʩʪʚʘ). ʅʦ ʨʘʙʦʪʘ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʚ 

ʩʨʦʢ. ʆʥʘ ʟʘʢʦʥʯʠʣʘʩʴ ʦʪʯʝʪʦʤ, ʢʦʪʦʨʳʡ, ʢʘʢ ʷ ʜʫʤʘʶ, ʥʠʢʪʦ ʥʠʢʦʛʜʘ ʥʝ 
ʧʨʦʯʠʪʘʣ.  

ʈʘʙʦʪʘ ʵʪʘ ʯʫʪʴ ʙʳʣʦ ʥʝ ʙʳʣʘ ʧʨʦʜʦʣʞʝʥʘ ʙʦʣʝʝ ʯʝʤ ʯʝʨʝʟ ʜʝʩʷʪʴ ʣʝʪ. ʗ 
ʧʨʠʝʭʘʣ ʚ ɸʤʝʨʠʢʫ ʚ ʢʦʥʮʝ 1991 ʛʦʜʘ ʠ ʫʟʥʘʣ ʦ ʪʦʤ, ʯʪʦ ʅʘʮʠʦʥʘʣʴʥʳʡ 

ʠʥʩʪʠʪʫʪ ʩʪʘʥʜʘʨʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʣʦʞʠʣ ʧʨʦʛʨʘʤʤʫ ʥʘʫʯʥʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ (ASA/NSF/NIST Senior Research Fellow Program)  ʥʘ 1992 ï 

1993 ʛʛ. (ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ ʵʢʩʧʝʨʠʤʝʥʪʘ). ʗ ʧʦʜʘʣ ʩʚʦʠ 
ʧʨʝʜʣʦʞʝʥʠʷ. ʇʦʪʦʤ ʩʪʘʣ ʧʨʦʭʦʜʠʪʴ ʨʘʟʣʠʯʥʳʝ ʠʥʪʝʨʚʴʶ ʠ ʚʳʩʳʣʘʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ. ɺ ʢʘʢʦʡ-ʪʦ ʤʦʤʝʥʪ ʤʝʥʷ ʠʟʚʝʩʪʠʣʠ ʦ ʪʦʤ, ʯʪʦ 
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ʤʦʠ ʧʨʝʜʣʦʞʝʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʜʦʙʨʝʥʳ ʠ ʯʪʦ ʷ ʜʦʣʞʝʥ ʧʨʦʡʪʠ  

ʟʘʢʣʶʯʠʪʝʣʴʥʦʝ ʠʥʪʝʨʚʴʶ ʧʦ ʪʝʣʝʬʦʥʫ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʠʥʩʪʠʪʫʪʘ.  

ʀʥʪʝʨʚʴʶʝʨ ʟʘʜʘʚʘʣ ʤʥʝ ʢʘʢʠʝ-ʪʦ ʚʦʧʨʦʩʳ, ̫ ʦʪʚʝʯʘʣ. ʋ ʤʝʥʷ, 

ʝʩʪʝʩʪʚʝʥʥʦ, ʥʝ ʙʳʣʦ ʧʨʦʙʣʝʤ ʧʦ ʩʫʱʝʩʪʚʫ ʚʦʧʨʦʩʦʚ. ʊʦʯʥʝʝ ʩʢʘʟʘʪʴ, ʫ ʤʝʥʷ 
ʥʝ ʜʦʣʞʥʦ ʙʳʣʦ ʙʳʪʴ ʥʠʢʘʢʠʭ ʧʨʦʙʣʝʤ ʩ ʚʦʧʨʦʩʘʤʠ. ʅʦ ʷ ʙʳʣ ʚ ʩʪʨʘʥʝ 

ʪʦʣʴʢʦ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʠ ʧʣʦʭʦ ʧʦʥʠʤʘʣ ʘʤʝʨʠʢʘʥʩʢʠʡ ʘʥʛʣʠʡʩʢʠʡ (ʪʝʤ 
ʙʦʣʝʝ, ʧʦ ʪʝʣʝʬʦʥʫ). ɺ ʢʘʢʦʡ-ʪʦ ʤʦʤʝʥʪ ʤʦʡ ʠʥʪʝʨʚʴʶʝʨ ʩʧʨʦʩʠʣ, ʟʥʘʢʦʤ ʣʠ 

ʷ ʩ ʨʘʙʦʪʘʤʠ ɸʜʜʝʣʴʤʘʥʘ. ʂʦʥʝʯʥʦ, ʷ ʙʳʣ ʭʦʨʦʰʦ ʟʥʘʢʦʤ ʩʦ ʚʩʝʤʠ ʝʛʦ 
ʨʘʙʦʪʘʤʠ. ʀ ʫ ʤʝʥʷ ʫʞʝ ʜʘʞʝ ʙʳʣʦ ʦʙʦʙʱʝʥʠʝ ʦʜʥʦʛʦ ʝʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʅʦ ʚ 

ʫʩʪʘʭ ʤʦʝʛʦ ʠʥʪʝʨʚʴʶʝʨʘ ʬʘʤʠʣʠʷ ɸʜʜʝʣʴʤʘʥʘ ʧʨʦʟʚʫʯʘʣʘ ʜʣʷ ʤʝʥʷ ʥʝ 
ʩʦʚʩʝʤ ʪʘʢ, ʢʘʢ ʷ ʪʦʛʜʘ ʧʨʝʜʧʦʣʘʛʘʣ ʦʥʘ ʜʦʣʞʥʘ ʙʳʣʘ ʧʨʦʟʚʫʯʘʪʴ. ɸ 

ʫʜʘʨʝʥʠʝ ʥʘ ʧʝʨʚʦʤ ʩʣʦʛʝ ʩʦʚʩʝʤ ʩʙʠʣʦ ʤʝʥʷ ʩ ʪʦʣʢʫ. ʀ ʷ ʦʪʚʝʪʠʣ: ñI donôt 
know him!ò ʕʪʦ ʭʦʪʴ ʠ ʧʨʦʟʚʫʯʘʣʦ ʚʧʦʣʥʝ ʧʦ-ʙʠʙʣʝʡʩʢʠ, ʥʦ, ʧʦ ʚʩʝʡ 

ʚʠʜʠʤʦʩʪʠ, ʦʢʘʟʘʣʦʩʴ ʧʦʩʣʝʜʥʝʡ ʢʘʧʣʝʡ ʥʘʰʝʛʦ ʠ ʙʝʟ ʪʦʛʦ ʥʘʧʨʷʞʝʥʥʦʛʦ 
(ʧʦ ʤʦʝʡ ʚʠʥʝ, ʨʘʟʫʤʝʝʪʩʷ) ʨʘʟʛʦʚʦʨʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʥʩʪʠʪʫʪ 

ʩʪʘʥʜʘʨʪʦʚ ʦʪʚʝʨʛ ʤʦʶ ʢʘʥʜʠʜʘʪʫʨʫ, ʠ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʙʦʣʝʝ ʯʝʤ ʜʚʘʜʮʘʪʴ 

ʣʝʪ ʷ ʧʨʠʣʘʛʘʣ ʩʚʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʦʧʳʪ ʚ ʨʘʟʨʘʙʦʪʢʝ 
ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʩʦʚʩʝʤ ʜʨʫʛʦʡ ʦʙʣʘʩʪʠ ï ʬʠʥʘʥʩʦʚʦʡ 

ʠʥʜʫʩʪʨʠʠ. 

ɹʳʣʘ ʣʠ ʢʘʢʘʷ-ʪʦ ʧʦʣʴʟʘ ʦʪ ʧʝʨʚʦʛʦ ʠʟʜʘʥʠʷ ʤʦʝʡ ʢʥʠʛʠ ʚ ʈʦʩʩʠʠ? 

ʆʪʚʝʪʠʪʴ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ ʯʨʝʟʚʳʯʘʡʥʦ ʪʨʫʜʥʦ. ʅʝ ʟʥʘʶ, ʢʘʢ ʥʘʩʯʝʪ ʚʩʝʭ ʵʪʠʭ 
ʪʝʦʨʝʤ ï ʪʦʛʦ, ʯʪʦ ʩʦʩʪʘʚʣʷʣʦ ʦʩʥʦʚʫ ʢʥʠʛʠ. ʗ ʥʝ ʟʥʘʶ, ʤʥʦʛʦ ʣʠ ʥʘʨʦʜʫ ʠʭ 

ʧʨʦʯʠʪʘʣʦ. ʅʦ ʚʦʪ ʧʨʠʢʣʘʜʥʠʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʥʠʛʫ ʜʦʚʦʣʴʥʦ ʠʥʪʝʥʩʠʚʥʦ. 
ʂ ʩʦʞʘʣʝʥʠʶ, ʵʪʦʤʫ ʝʩʪʴ ʧʨʦʩʪʦʝ ʦʙʲʷʩʥʝʥʠʝ, ʚʩʣʝʜʩʪʚʠʝ ʢʦʪʦʨʦʛʦ 

ʚʦʟʥʠʢʘʶʪ ʙʦʣʴʰʠʝ ʩʦʤʥʝʥʠʷ ʚ ʧʦʣʝʟʥʦʩʪʠ ʤʦʝʡ ʢʥʠʛʠ. ɺʘʩʠʣʠʡ 
ɺʘʩʠʣʴʝʚʠʯ ʅʘʣʠʤʦʚ, ʣʠʜʝʨ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʉʦʚʝʪʩʢʦʡ 

ʈʦʩʩʠʠ, ʛʦʚʦʨʠʣ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʪʨʝʭ ʢʠʪʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʜʝʨʞʠʪʩʷ 
ʧʣʘʥʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʈʦʩʩʠʠ, ʷʚʣʷʶʪʩʷ ʘʩʧʠʨʘʥʪʳ. ʀ ʵʪʦ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʪʘʢ ʠ ʙʳʣʦ. ɸʩʧʠʨʘʥʪʳ ʦʯʝʥʴ ʤʥʦʛʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʚ 
ʤʝʜʠʮʠʥʝ, ʙʠʦʣʦʛʠʠ, ʬʘʨʤʘʮʝʚʪʠʢʝ, ʭʠʤʠʯʝʩʢʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʤʝʪʘʣʣʫʨʛʠʠ ʚ 

ʩʝʨʝʜʠʥʝ 70-ʭ ʛʦʜʦʚ ʧʨʦʩʪʦ ʥʘʢʠʥʫʣʠʩʴ ʥʘ ʧʣʘʥʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ. 
ʄʦʜʥʳʝ ʩʣʦʚʘ ï ʢʠʙʝʨʥʝʪʠʢʘ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ï ʩʦʟʜʘʚʘʣʠ 

ʥʘʫʢʦʦʙʨʘʟʠʝ ʜʣʷ ʠʭ ʨʘʙʦʪ. ʀ ʭʦʪʷ ʥʠʢʘʢʦʡ ʦʩʦʙʦʡ ʥʘʫʢʠ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʧʨʠʤʝʥʠʪʴ ʧʨʦʩʪʳʝ ʤʝʪʦʜʳ ʚ ʧʨʠʢʣʘʜʥʳʭ ʨʘʙʦʪʘʭ, ʥʝ ʙʳʣʦ, ʚʩʝ ʦʥʠ 
ʫʩʧʝʰʥʦ ʟʘʱʠʱʘʣʠ ʩʚʦʠ ʜʠʩʩʝʨʪʘʮʠʠ. ɸ ʟʘʯʝʤ ʥʫʞʥʦ ʙʳʣʦ ʨʘʙʦʪʥʠʢʘʤ 

ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʝ ʩʚʷʟʘʥʥʳʤ ʩ ʘʢʘʜʝʤʠʯʝʩʢʦʡ 
ʨʘʙʦʪʦʡ, ʟʘʠɦɦ ʘʪʴ ʜʠʩʩʝʨʪʘʮʠʠ, ʙʳʣʦ ʚʩʝʤ ʷʩʥʦ: ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʘʤʠ 

ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʡ ʢʦʤʘʥʜʥʦʡ ʵʢʦʥʦʤʠʢʠ ʟʘʱʠʪʘ ʜʠʩʩʝʨʪʘʮʠʠ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʜʚʘʠʚʘʣʘ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ. ʊʘʢ ʯʪʦ ʜʣʷ ʜʠʩʩʝʨʪʘʥʪʦʚ ʤʦʷ 

ʢʥʠʛʘ ʙʳʣʘ ʯʨʝʟʚʳʯʘʡʥʦ ʧʦʣʝʟʥʘ ï ʦʥʘ ʧʦʤʦʛʘʣʘ ʠʤ ʫʜʚʦʠʪʴ ʠʭ ʞʘʣʦʚʘʥʠʝ. 
ʇʨʘʚʜʘ, ʦʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʢʥʠʛʘ ʤʦʷ ʫʤʝʥʴʰʘʣʘ ʧʦʢʫʧʘʪʝʣʴʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ ʜʝʥʝʛ, ʠʤʝʶʱʠʭʩʷ ʚ ʥʘʣʠʯʠʠ ʫ ʚʩʝʛʦ ʦʩʪʘʣʴʥʦʛʦ ʥʘʩʝʣʝʥʠʷ 
ʩʦʚʝʪʩʢʦʡ ʩʪʨʘʥʳ. ʀ, ʟʥʘʯʠʪ, ʙʳʣʘ ʜʣʷ ʦʩʪʘʣʴʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚʨʝʜʥʘ. 



14     ʇʈɽɼʀʉʃʆɺʀɺʀɽ  ʂʆ  ɺʊʆʈʆʄʋ  ʀɿɼɸʅʀʖ 

 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʠ ʥʘ ʯʪʦ, ʷ ʚʩʧʦʤʠʥʘʶ ʪʝ ʜʘʣʝʢʠʝ ʪʝʧʝʨʴ 

ʩʝʤʠʜʝʩʷʪʳʝ, ʢʦʛʜʘ ʷ ʧʠʩʘʣ ʵʪʫ ʢʥʠʛʫ, ʩ ʙʦʣʴʰʦʡ ʪʝʧʣʦʪʦʡ. ʗ ʧʦʤʥʶ ʤʥʦʛʠʭ 
ʩʠʤʧʘʪʠʯʥʳʭ ʣʶʜʝʡ, ʩʚʷʟʘʥʥʳʭ ʦʙʱʝʡ ʥʘʫʯʥʦʡ ʠʜʝʝʡ, ʢʦʪʦʨʘʷ ʢʘʟʘʣʘʩʴ 

ʪʦʛʜʘ ʥʝʦʙʳʯʘʡʥʦ ʧʣʦʜʦʪʚʦʨʥʦʡ.  

ɺʩʝ ʵʪʦ, ʠ ʦʩʦʙʝʥʥʦ ʥʘ ʧʝʨʚʳʭ ʧʦʨʘʭ, ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʄʦʩʢʦʚʩʢʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ, ʚ ʄʝʞʬʘʢʫʣʴʪʝʪʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, 
ʚʦʟʛʣʘʚʣʷʝʤʦʡ ɸ. ʅ.  ʂʦʣʤʦʛʦʨʦʚʳʤ, ʚ ʦʪʜʝʣʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ, 

ʢʦʪʦʨʳʤ ʟʘʚʝʜʦʚʘʣ ɺ. ɺ.  ʅʘʣʠʤʦʚ. ʗ ʙʳʣ ʚ ʝʛʦ ʦʪʜʝʣʝ ʞʝʣʘʥʥʳʤ ʛʦʩʪʝʤ. 
ɹʳʣ ʘʢʪʠʚʥʳʤ ʫʯʘʩʪʥʠʢʦʤ ʝʛʦ ʩʝʤʠʥʘʨʘ. ʅʘʨʷʜʫ ʩ ʝʛʦ ʩʦʪʨʫʜʥʠʢʘʤʠ 

ʧʫʙʣʠʢʦʚʘʣʩʷ ʚ ʠʟʜʘʪʝʣʴʩʪʚʝ ʄʦʩʢʦʚʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʇʦʣʴʟʦʚʘʣʩʷ 
ʟʥʘʤʝʥʠʪʦʡ ʂʦʣʤʦʛʦʨʦʚʩʢʦʡ ʙʠʙʣʠʦʪʝʢʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ. ʄʥʝ 

ʜʘʞʝ ʨʘʟʨʝʰʘʣʦʩʴ ʫʥʦʩʠʪʴ ʩ ʩʦʙʦʡ ʥʘ ʚʨʝʤʷ ʜʨʘʛʦʮʝʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ 
ʞʫʨʥʘʣʳ. ʀ, ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʤʥʝ ʢʘʟʘʣʦʩʴ, ʯʪʦ ʚ ʵʪʦʤ ʢʦʣʣʝʢʪʠʚʝ ʩʦʚʝʪʩʢʠʡ 

ʜʫʭ ʥʝ ʯʫʚʩʪʚʦʚʘʣʩʷ (ʭʦʪʷ, ʢʦʥʝʯʥʦ ʞʝ, ʦʥ ʧʨʦʥʠʢʘʣ ʚʩʶʜʫ). 

ɽʱʝ ʦʜʥʠʤ ʪʘʢʠʤ ʢʦʣʣʝʢʪʠʚʦʤ ʙʳʣʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʝʢʮʠʷ ʞʫʨʥʘʣʘ 

çɿʘʚʦʜʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷè, ʛʜʝ ʷ ʧʨʦʨʘʙʦʪʘʣ (ʥʘ ʦʙʱʝʩʪʚʝʥʥʳʭ ʥʘʯʘʣʘʭ) 

ʧʦʯʪʠ ʜʚʘʜʮʘʪʴ ʧʷʪʴ ʣʝʪ, ʚʧʣʦʪʴ ʜʦ ʤʦʝʛʦ ʦʪʲʝʟʜʘ ʚ 1991 ʛʦʜʫ ʠʟ ʉʦʚʝʪʩʢʦʡ 
ʈʦʩʩʠʠ. ʕʪʦ ʙʳʣ ʝʜʠʥʩʪʚʝʥʥʳʡ ʧʝʯʘʪʥʳʡ ʦʨʛʘʥ, ʛʜʝ ʥʘʨʷʜʫ ʩ 

ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʧʫʙʣʠʢʦʚʘʣʦʩʴ ʤʥʦʛʦ ʧʨʠʢʣʘʜʥʳʭ 
ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʨʘʙʦʪ. ɺʦʟʛʣʘʚʣʷʣ ʩʝʢʮʠʶ ɹ. ɺ. ɻʥʝʜʝʥʢʦ. ʅʦ ʦʥ ʧʨʠʭʦʜʠʣ ʥʘ 

ʥʘʰʠ ʟʘʩʝʜʘʥʠʷ ʥʝ ʯʘʩʪʦ, ʠ ʦʙʷʟʘʥʥʦʩʪʠ ʧʨʝʜʩʝʜʘʪʝʣʷ ʬʘʢʪʠʯʝʩʢʠ ʚʳʧʦʣʥʷʣ 
ʅʘʣʠʤʦʚ. ɹʳʣʦ ʥʝʯʪʦ, ʯʪʦ ʦʪʣʠʯʘʣʦ ʨʘʙʦʪʫ ʵʪʦʡ ʩʝʢʮʠʠ ʦʪ ʜʨʫʛʠʭ 

ʨʝʜʘʢʮʠʦʥʥʳʭ ʢʦʣʣʝʢʪʠʚʦʚ. ɽʩʣʠ ʩʪʘʪʴʷ ʩʦʜʝʨʞʘʣʘ ʟʜʨʘʚʫʶ ʠʜʝʶ, ʪʦ ʫʞʝ 
ʥʠʯʪʦ ï ʥʠ ʟʘʧʫʪʘʥʥʦʩʪʴ ʠʟʣʦʞʝʥʠʷ, ʥʠ ʧʣʦʭʦʡ ʷʟʳʢ, ʥʠ ʜʘʞʝ ʥʝʢʦʪʦʨʳʝ 

ʧʦʧʨʘʚʠʤʳʝ ʦʰʠʙʢʠ ï ʥʝ ʤʦʛʣʦ ʧʦʤʝʰʘʪʴ ʝʝ ʧʫʙʣʠʢʘʮʠʠ (ʧʦʩʣʝ ʜʦʨʘʙʦʪʢʠ, 
ʨʘʟʫʤʝʝʪʩʷ), ʜʘʞʝ ʝʩʣʠ ʘʚʪʦʨ ʩʪʘʪʴʠ ʙʳʣ ʥʠʢʦʤʫ ʥʝ ʠʟʚʝʩʪʝʥ. ʉʪʠʣʴ ï 

ʥʝʜʦʩʪʠʞʠʤʳʡ, ʢʘʢ ʷ ʚʠʞʫ ʩʝʡʯʘʩ, ʜʘʞʝ ʜʣʷ ʚʝʜʫʱʠʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 
ʞʫʨʥʘʣʦʚ ɸʤʝʨʠʢʠ.  

ʕʪʠ ʜʚʘ ʦʘʟʠʩʘ ʜʣʷ ʤʝʥʷ ʙʳʣʠ ʩʧʘʩʝʥʠʝʤ. ʆʥʠ ʜʘʚʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ 
ʢʘʢʦʛʦ-ʪʦ ʦʩʤʳʩʣʝʥʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ (ʚ ʩʪʨʘʥʝ, ʛʜʝ ʦʩʤʳʩʣʝʥʥʦʛʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʢʘʟʘʣʦʩʴ ʙʳ, ʚʦʦʙʱʝ ʥʝ ʤʦʛʣʦ ʙʳʪʴ). ʀ ʦʥʠ ʩʦʟʜʘʚʘʣʠ 
ʘʪʤʦʩʬʝʨʫ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʣʘ ʢʘʢ ʙʳ ʦʪʛʦʨʦʜʠʪʴʩʷ ʦʪ ʦʢʨʫʞʘʶʱʝʡ ʪʝʙʷ 

ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʡ ʚʘʢʭʘʥʘʣʠʠ (ʠʣʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʧʦʟʚʦʣʷʣʘ ʦ ʥʝʡ ʥʘ 

ʚʨʝʤʷ ʟʘʙʳʪʴ).  

ʊʘʢʦʚʘ ʚʢʨʘʪʮʝ ʠʩʪʦʨʠʷ ʧʝʨʚʦʛʦ ʠʟʜʘʥʠʷ ʤʦʝʡ ʢʥʠʛʠ. 

ʊʝʧʝʨʴ ï ʦ ʚʪʦʨʦʤ ʠʟʜʘʥʠʠ. ʆʥʦ ʥʝ ʩʠʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʝʨʚʦʛʦ, ʭʦʪʷ ʷ 
ʩʜʝʣʘʣ ʚ ʥʝʤ ʥʝʢʦʪʦʨʳʝ ʜʦʙʘʚʣʝʥʠʷ ʠ ʧʦʧʨʘʚʢʠ ʠ ʧʦʧʦʣʥʠʣ ʙʠʙʣʠʦʛʨʘʬʠʶ 

ʨʘʙʦʪ ʧʦ ʬʘʢʪʦʨʥʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ.  

ɺʩʝ ʩʜʝʣʘʥʥʳʝ ʚʦ ʚʪʦʨʦʤ ʠʟʜʘʥʠʠ ʜʦʙʘʚʣʝʥʠʷ ʦʩʥʦʚʘʥʳ ʥʘ ʪʝʭ ʨʘʙʦʪʘʭ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʤʥʦʡ (ʚ ʪʦʤ ʯʠʩʣʝ, ʩ ʢʦʣʣʝʛʘʤʠ) ʯʝʨʝʟ 
ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʠʟʜʘʥʠʷ ʢʥʠʛʠ (ʚ ʙʦʣʴʰʠʥʩʪʚʝ ï ʚ ʢʦʥʮʝ 70-ʭ 

ʛʦʜʦʚ). ʆʜʥʘʢʦ ʷ ʚʩʝ-ʪʘʢʠ ʨʝʰʠʣ ʵʪʦ ʚʪʦʨʦʝ ʠʟʜʘʥʠʝ ʚʳʧʫʩʪʠʪʴ ʚ ʩʚʝʪ 
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ʩʝʡʯʘʩ. ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʙʳʣʦ ʪʦ, ʯʪʦ ʧʦ ʧʨʦʰʝʩʪʚʠʠ ʤʥʦʛʠʭ ʣʝʪ ʷ ʥʝ 

ʫʚʠʜʝʣ ʙʦʣʴʰʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʪʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ ʷ ʨʘʙʦʪʘʣ ʢʦʛʜʘ-ʪʦ. ʗ ʥʝ 
ʛʦʚʦʨʶ ʦ ʤʝʪʦʜʘʭ ʧʦʩʪʨʦʝʥʠʷ ï ʟʜʝʩʴ ʧʦʷʚʠʣʦʩʴ ʤʥʦʛʦ ʥʦʚʭr ʨʘʙʦʪ. ʗ 

ʛʦʚʦʨʶ ʦ ʩʘʤʦʤ ʦʩʥʦʚʘʥʠʠ ʬʘʢʪʦʨʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʥʘ 
ʢʦʪʦʨʦʝ ʷ ʜʝʣʘʣ ʛʣʘʚʥʳʡ ʫʧʦʨ ʚ ʩʚʦʝʡ ʢʥʠʛʝ. ɺʦʪ ʧʦʵʪʦʤʫ ʷ ʠ ʨʝʰʠʣ 

ʚʳʧʫʩʪʠʪʴ ʚʪʦʨʦʝ ʠʟʜʘʥʠʝ, ʢʦʪʦʨʦʝ, ʢʘʢ ʷ ʥʘʜʝʶʩʴ, ʙʫʜʝʪ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ 
ʜʣʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʯʠʪʘʪʝʣʝʡ, ʯʝʤ ʧʝʨʚʦʝ.  

ɺ ʧʨʝʜʠʩʣʦʚʠʠ ʢ ʧʝʨʚʦʤʫ ʠʟʜʘʥʠʶ ʷ ʛʦʚʦʨʠʣ ʦ ʪʦʤ, ʯʪʦ ʮʝʣʴ ʥʘʩʪʦʷʱʝʡ 
ʢʥʠʛʠ ï ʦʩʥʦʚʘʥʠʷ ʬʘʢʪʦʨʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʗ ʪʘʢʞʝ ʛʦʚʦʨʠʣ ʦ ʪʦʤ, ʯʪʦ ʚ 

ʩʦʪʥʷʭ ʞʫʨʥʘʣʴʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʥʝʪ ʢʦʥʩʝʥʩʫʩʘ ʧʦ ʧʦʚʦʜʫ ʦʧʨʝʜʝʣʝʥʠ ̫
ʧʦʥʷʪʠʷ ʬʘʢʪʦʨʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʕʪʦ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ, ʙʳʣʦ ʤʷʛʢʦ ʩʢʘʟʘʥʦ. 

ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʷ ʥʝ ʚʠʜʝʣ ʥʠ ʪʦʛʜʘ, ʢʦʛʜʘ ʷ ʧʠʩʘʣ ʵʪʫ ʢʥʠʛʫ, ʥʠ ʩʝʡʯʘʩ, 
ʢʦʛʜʘ ʷ ʛʦʪʦʚʣʶ ʝʝ ʚʪʦʨʦʝ ʠʟʜʘʥʠʝ, ʥʠ ʦʜʥʦʛʦ ʫʜʦʙʦʚʘʨʠʤʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʦʥʷʪʠʷ çʬʘʢʪʦʨʥʳʝ ʧʣʘʥʳè ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʝ. 

D. Raghavarao ʚ ʩʚʦʝʡ ʟʘʤʝʯʘʪʝʣʴʥʦʡ ʢʥʠʛʝ ñConstruction and 

Combinatorial Problems in Design of Experimentsò ʛʦʚʦʨʠʪ, ʯʪʦ ʬʘʢʪʦʨʥʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʦʟʥʠʢʘʝʪ ʪʦʛʜʘ, ʢʦʛʜʘ ʠʩʩʣʝʜʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʢʦʤʙʠʥʘʮʠʠ ʬʘʢʪʦʨʦʚ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʫʨʦʚʥʷʭ. ʆʜʥʘʢʦ ʚ ʣʶʙʦʤ 

ʤʥʦʛʦʤʝʨʥʦʤ ʧʣʘʥʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʩʩʣʝʜʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʢʦʤʙʠʥʘʮʠʠ 

ʬʘʢʪʦʨʦʚ. ɺ ʯʝʤ ʞʝ ʪʦʛʜʘ ʩʦʩʪʦʠʪ ʦʩʦʙʝʥʥʦʩʪʴ ʬʘʢʪʦʨʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ? 

ʅʘʜʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ Raghavarao ʠʩʢʣʶʯʘʝʪ ʠʟ ʩʚʦʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʜʥʦʤʝʨʥʳʡ ʩʣʫʯʘʡ, ʭʦʪʷ ʦʥ ʥʝ ʛʦʚʦʨʠʪ ʦʙ ʵʪʦʤ ʷʚʥʦ.  

ɺʦ ʤʥʦʛʠʭ ʢʥʠʛʘʭ ʫʩʣʦʚʠʝ ʤʥʦʛʦʤʝʨʥʦʩʪʠ ʷʚʥʦ ʚʢʣʶʯʘʝʪʩʷ ʚ 

ʦʧʨʝʜʝʣʝʥʠʝ ʬʘʢʪʦʨʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʪʘʢ ʧʦʩʪʫʧʘʶʪ 

R. Mukerjee ʠ C. F. J. Wu ʚ ʩʚʦʝʡ ʚ ʮʝʣʦʤ ʙʣʝʩʪʷʱʝʡ ʢʥʠʛʝ ñA Modern Theory 

of Factorial Designsò. ʆʥʠ ʦʧʨʝʜʝʣʷʶʪ ʬʘʢʪʦʨʥʳʡ ɻ ʢʩʧʝʨʠʤʝʥʪ ʢʘʢ ʪʘʢʦʡ, 

ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ὲ ς ʬʘʢʪʦʨʦʚ ʥʘ ίȟȣȟί ς ʫʨʦʚʥʷʭ. ʆʜʥʘʢʦ ʠʟ 

ʧʨʠʚʝʜʝʥʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʥʝ ʷʩʥʦ, ʯʝʤ ʞʝ ʦʪʣʠʯʘʝʪʩʷ ʬʘʢʪʦʨʥʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʦʪ ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ ʤʥʦʛʦʤʝʨʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ R. Mukerjee ʠ C. F. J. Wu ʣʶʙʦʡ ʤʥʦʛʦʤʝʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ 

ʜʦʣʞʝʥ ʩʯʠʪʘʪʴʩʷ ʬʘʢʪʦʨʥʳʤ. ʀ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʘʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʦ.  

ʅʦ ʥʝ ʚ ʵʪʦʤ ʪʦʣʴʢʦ ʟʘʢʣʶʯʘʝʪʩʷ ʙʝʜʘ ʪʘʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ. ɽʛʦ ʙʝʜʘ 

ʩʦʩʪʦʠʪ ʪʘʢʞʝ ʠ ʚ ʪʦʤ, ʯʪʦ ʘʚʪʦʨʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʨʘʙʦʪ ʚ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʷʭ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʨʷʜ ʣʠ ʙʫʜʫʪ ʩʦʛʣʘʩʥʳ ʩ ʪʘʢʠʤ 

ʧʦʜʭʦʜʦʤ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʬʘʢʪʦʨʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ɹʫʜʫʪ ʣʠ ʘʚʪʦʨʳ ʨʘʙʦʪ, 

ʩʢʘʞʝʤ, ʧʦ ʧʦʣʠʥʦʤʠʘʣʴʥʳʤ ʧʣʘʥʘʤ (ʚʢʣʶʯʘʶʱʠʤ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʨʦʪʘʪʘʙʝʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ) ʩʯʠʪʘʪʴ, ʯʪʦ ʦʥʠ ʧʠʰʫʪ ʦ ʬʘʢʪʦʨʥʳʭ ʧʣʘʥʘʭ? 

ɼʫʤʘʶ, ʯʪʦ ʥʝ ʙʫʜʫʪ. ʀ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʠʢʪʦ ʠʟ ʥʠʭ ʥʠʢʦʛʜʘ ʥʝ 

ʠʩʧʦʣʴʟʦʚʘʣ ʪʘʢʦʝ ʧʦʥʷʪʠʝ ʢʘʢ çʨʦʪʘʪʘʙʝʣʴʥʳʝ ʬʘʢʪʦʨʥʳʝ ʧʣʘʥʳè. ʅʠʢʪʦ 

ʥʝ ʥʘʟʳʚʘʣ, ʩʢʘʞʝʤ, ʨʦʪʘʪʘʙʝʣʴʥʳʡ ʧʣʘʥ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʦʪ ʜʚʫʭ 

ʧʝʨʝʤʝʥʥʳʭ ʬʘʢʪʦʨʥʳʤ ʧʣʘʥʦʤ, ʧʨʝʜʩʪʘʚʠʤʳʤ ʚ ʚʠʜʝ ʜʨʦʙʥʦʡ ʨʝʧʣʠʢʠ 
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(ʭʦʪʷ ʚ ʥʝʤ ʠʩʩʣʝʜʫʶʪʩʷ ʢʦʤʙʠʥʘʮʠʠ ʜʚʫʭ ʬʘʢʪʦʨʦʚ, ʥʘ ʧʷʪʠ 

ʫʨʦʚʥʷʭ ʢʘʞʜʳʡ).  

ʏʪʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ ʧʣʘʥʘʭ, ʧʦʩʪʨʦʝʥʥʳʭ ʯʠʩʣʝʥʥʳʤʠ ʧʨʦʮʝʜʫʨʘʤʠ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ, ʩʢʘʞʝʤ, ʢʨʠʪʝʨʠʶ D-ʦʧʪʠʤʘʣʴʥʦʩʪʠ, ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʤʦʜʝʣʝʡ ʠ ʦʙʣʘʩʪʝʡ, ʢʘʢ ʵʪʦ ʜʝʣʘʣ ɺ. ɺ.  ʌʝʜʦʨʦʚ ʚ ʨʘʟʚʠʪʠʝ ʠʜʝʡ ʂʠʬʝʨʘ-

ɺʦʣʴʬʦʚʠʮʘ (J. Kiefer, J. Wolfowitz)? ɹʫʜʫʪ ʣʠ ʘʚʪʦʨʳ ʩʪʘʪʝʡ ʠ ʠʭ ʯʠʪʘʪʝʣʠ 

ʩʯʠʪʘʪʴ ʪʘʢʠʝ ʧʣʘʥʳ çD-ʦʧʪʠʤʘʣʴʥʳʤʠ ʬʘʢʪʦʨʥʳʤʠ ʧʣʘʥʘʤʠè ʪʦʣʴʢʦ 

ʧʦʪʦʤʫ, ʯʪʦ ʦʥʠ ʤʥʦʛʦʤʝʨʥʳ? ʅʝʪ, ʢʦʥʝʯʥʦ. 

ʏʪʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦʙ ʘʚʪʦʨʘʭ ʢʥʠʛ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ ʵʢʩʧʝʨʠʤʝʥʪʘ? 

ʉʣʝʜʫʶʪ ʣʠ ʦʥʠ ʦʧʨʝʜʝʣʝʥʠʶ ʬʘʢʪʦʨʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʢʘʢ ʤʥʦʛʦʤʝʨʥʦʛʦ? 
ʇʦʩʪʫʧʘʶʪ ʣʠ ʦʥʠ ʪʘʢ, ʥʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʜʫʤʘʶʪ ʦ ʩʪʨʫʢʪʫʨʝ ʩʚʦʝʡ ʢʥʠʛʠ? 

ʅʝʪ, ʥʠʢʪʦ ʪʘʢʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʥʝ ʩʣʝʜʫʝʪ. ɺ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʪʘʢʦʤʫ 

ʧʦʜʭʦʜʫ ʚ ʢʥʠʛʘʭ ʧʦ ʦʙʱʠʤ ʚʦʧʨʦʩʘʤ ʧʣʘʥʠʨʦʚʘʥʠ ̫ɻ ʢʩʧʝʨʠʤʝʥʪʘ (ʚ ʪʦʤ 
ʯʠʩʣʝ ʚ ʮʠʪʠʨʫʝʤʦʡ ʚʳʰʝ ʢʥʠʛʝ D. Raghavarao) ʬʘʢʪʦʨʥʳʝ ʧʣʘʥʳ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʪʜʝʣʴʥʦ ʦʪ ʜʨʫʛʠʭ ʨʘʟʜʝʣʦʚ (ʥʘʧʨʠʤʝʨ, ʧʦ 
ʨʦʪʘʪʘʙʝʣʴʥʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʢʥʠʛʠ ʧʦ ʬʘʢʪʦʨʥʳʤ 

ʧʣʘʥʘʤ (ʚʢʣʶʯʘʷ ʫʧʦʤʷʥʫʪʫʶ ʚʳʰʝ ʢʥʠʛʫ R. Mukerjee ʠ  C. F. J. Wu) ʨʘʟʜʝʣ 
ʧʦ ʨʦʪʘʪʘʙʝʣʴʥʦʤʫ ʧʣʘʥʠʨʦʚʘʥʠʶ ʥʝ ʩʦʜʝʨʞʘʪ. ɿʥʘʯʠʪ, ʘʚʪʦʨʳ ʢʥʠʛ ʧʦ 

ʧʣʘʥʠʨʦʚʘʥʠʶ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʥʝ ʩʣʝʜʫʶʪ ʦʧʨʝʜʝʣʝʥʠ ʁ
ʬʘʢʪʦʨʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʢʘʢ ʤʥʦʛʦʤʝʨʥʦʛʦ. ʆʥʠ ʩʪʨʫʢʪʫʨʠʨʫʶʪ ʩʚʦʶ 

ʢʥʠʛʫ ʥʘ ʦʩʥʦʚʝ ʥʝʢʦʝʛʦ ʠʥʪʫʠʪʠʚʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠ ̫ʦ ʪʦʤ, ʯʪʦ ʧʦʥʠʤʘʝʪʩʷ 
ʧʦʜ ʬʘʢʪʦʨʥʳʤʠ ʧʣʘʥʘʤʠ. ʀ ʵʪʦ ʠʭ ʠʥʪʫʠʪʠʚʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚʦʚʩʝ ʥʝ 

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʷʚʣʷʝʪʩʷ ʣʠ ʧʣʘʥ ʦʜʥʦʤʝʨʥʳʤ ʠʣʠ ʤʥʦʛʦʤʝʨʥʳʤ.  

ʊʘʢ ʚʦʪ ʦʜʥʦʡ ʠʟ ʮʝʣʝʡ ʤʦʝʡ ʢʥʠʛʠ ʙʳʣʦ ʚʚʝʩʪʠ ʧʦʥʷʪʠʷ çʬʘʢʪʦʨʥʳʝ 

ʧʣʘʥʳè ʠ çʬʘʢʪʦʨʥʳʝ ʤʦʜʝʣʠè ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʪʨʘʟʠʪʴ ʵʪʠ 
ʠʥʪʫʠʪʠʚʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʘʚʪʦʨʦʚ ʨʘʙʦʪ ʧʦ ʬʘʢʪʦʨʥʳʤ ʧʣʘʥʘʤ. ʅʦ 

ʛʣʘʚʥʦʝ ʙʳʣʦ ʥʝ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʨʦʩʪʦ ʚʚʝʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʝ 
ʠʩʧʫʛʘʶʪ ʪʝʭ, ʢʪʦ ʟʘʥʠʤʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘ. ɻʣʘʚʥʦʝ ʚ ʤʦʝʡ ʢʥʠʛʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚʚʝʜʝʥʥʳʝ 
ʦʧʨʝʜʝʣʝʥʠʷ ʦʢʘʟʘʣʠʩʴ ʜʦʚʦʣʴʥʦ ʧʨʦʜʫʢʪʠʚʥʳʤʠ. ʆʥʠ ʧʦʟʚʦʣʠʣʠ ʨʘʟʚʠʪʴ 

ʥʝʢʦʪʦʨʫʶ ʪʝʦʨʠʶ, ʦʭʚʘʪʳʚʘʶʱʫʶ ʤʥʦʛʠʝ ʚʘʞʥʳʝ ʘʩʧʝʢʪʳ ʧʣʘʥʠʨʦʚʘʥʠʷ, 

ʚʢʣʶʯʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʚʳʚʦʜʦʚ ʠ ʧʦʩʪʨʦʝʥʠʝ ʧʣʘʥʦʚ. 

ɽʱʝ ʥʝʩʢʦʣʴʢʦ ʩʣʦʚ ʦ ʪʝʨʤʠʥʦʣʦʛʠʠ. ʈʷʜ ʘʚʪʦʨʦʚ ʩʪʘʣʠ ʥʘʟʳʚʘʪʴ ʧʣʘʥʳ, 

ʧʦʣʫʯʘʝʤʳʝ ʠʟ ʢʦʥʝʯʥʳʭ ʧʨʦʝʢʪʠʚʥʳʭ ʛʝʦʤʝʪʨʠʡ, ʨʝʛʫʣʷʨʥʳʤʠ. ʄʥʦʡ 
ʧʦʥʷʪʠʝ ʨʝʛʫʣʷʨʥʦʩʪʠ ʬʘʢʪʦʨʥʳʭ ʧʣʘʥʦʚ ʚ ʩʝʨʝʜʠʥʝ 70-ʭ, ʢʦʛʜʘ ʷ ʚʳʧʫʩʢʘʣ 

ʧʝʨʚʦʝ ʠʟʜʘʥʠʝ ʢʥʠʛʠ, ʙʳʣʦ ʟʘʢʨʝʧʣʝʥʦ ʟʘ ʧʣʘʥʘʤʠ, ʦʙʣʘʜʘʶʱʠʤʠ 
ʥʝʢʦʪʦʨʳʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ɸ ʧʣʘʥʳ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪʩʷ ʠʟ 

ʢʦʥʝʯʥʳʭ ʧʨʦʝʢʪʠʚʥʳʭ ʛʝʦʤʝʪʨʠʡ, ʷ ʥʘʟʳʚʘʣ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ. ɺʦ ʚʪʦʨʦʤ 
ʠʟʜʘʥʠʠ ʷ, ʝʩʪʝʩʪʚʝʥʥʦ, ʦʩʪʘʚʣʷʶ ʥʘʟʚʘʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʣʘʥʦʚ ʜʣʷ 

ʧʣʘʥʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʠʟ ʢʦʥʝʯʥʳʭ ʧʨʦʝʢʪʠʚʥʳʭ ʛʝʦʤʝʪʨʠʡ.  

ʂʥʠʛʘ ʩʦʜʝʨʞʠʪ ʥʝ ʪʦʣʴʢʦ ʤʦʠ ʨʝʟʫʣʴʪʘʪʳ, ʦʥʘ ʚʢʣʶʯʘʝʪ ʪʘʢʞʝ 

ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʜʨʫʛʠʤʠ ʘʚʪʦʨʘʤʠ (ʚ ʦʩʥʦʚʥʦʤ ʵʪʦ ʢʘʩʘʝʪʩʷ 
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ʤʝʪʦʜʦʚ ʧʦʩʪʨʦʝʥʠʷ ʧʣʘʥʦʚ). ɺ ʵʪʦʡ ʩʚʷʟʠ ʷ ʭʦʯʫ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚʦ ʚʪʦʨʦʤ 

ʠʟʜʘʥʠʠ ʷ ʥʝ ʩʪʨʝʤʠʣʩʷ ʚʢʣʶʯʠʪʴ ʚʩʝ ʧʦʩʣʝʜʥʠʝ ʜʦʩʪʠʞʝʥʠʷ, ʦʪʥʦʩʷʱʠʝʩʷ 
ʢ ʤʝʪʦʜʘʤ ʧʦʩʪʨʦʝʥʠʷ ʥʦʚʳʭ ʬʘʢʪʦʨʥʳʭ ʧʣʘʥʦʚ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʧʦʪʦʤʫ, ʯʪʦ 

 ̫ʨʘʩʩʤʘʪʨʠʚʘʣ ʤʝʪʦʜʳ ʧʦʩʪʨʦʝʥʠʷ ʢʘʢ ʠʣʣʶʩʪʨʘʮʠʶ ʙʦʣʝʝ ʦʙʱʠʭ 
ʧʦʣʦʞʝʥʠʡ ʢʥʠʛʠ. ɸ ʚʦ-ʚʪʦʨʳʭ, ʷ ʚʩʝ-ʪʘʢʠ ʩʪʨʝʤʠʣʩʷ ʜʘʪʴ ʚʩʝ ʪʝ ʤʝʪʦʜʳ, 

ʢʦʪʦʨʳʝ ʚʘʞʥʳ ʜʣʷ ʧʨʠʣʦʞʝʥʠʡ.  

ʇʝʨʚʳʝ ʜʚʝ ʛʣʘʚʳ ʤʦʝʡ ʢʥʠʛʠ ï ʩʧʨʘʚʦʯʥʳʝ. ɺ ʛʣʘʚʝ 1 ʧʨʠʚʝʜʝʥʳ 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʯʪʝʥʠʷ ʢʥʠʛʠ ʩʚʝʜʝʥʠʷ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ʘ ʛʣʘʚʝ 2 ï ʧʦ 
ʩʪʘʪʠʩʪʠʢʝ. ɺʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʛʣʘʚʘʭ ̫  ʧʦʧʳʪʘʣʩʷ ʠʟʣʦʞʠʪʴ ʚʩʝ ʦʩʥʦʚʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʪʝʦʨʠʠ ʬʘʢʪʦʨʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʨʝʟʫʣʴʪʘʪʦʚ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʤʥʦʡ, ʠ ʪʦʛʜʘ ʷ ʜʘʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫ  ʁʪʝʦʨʝʤʫ 

ʙʝʟ ʣʠʪʝʨʘʪʫʨʥʦʡ ʩʩʳʣʢʠ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʤʥʦʡ ʙʦʣʴʰʝʡ 
ʯʘʩʪʴʶ ʚ ʩʝʨʝʜʠʥʝ 70-ʭ ʛʦʜʦʚ, ʢʦʛʜʘ ʷ ʨʘʙʦʪʘʣ ʥʘʜ ʧʝʨʚʳʤ ʠʟʜʘʥʠʝʤ ʢʥʠʛʠ. 

ɽʩʣʠ ʢʘʢʘʷ-ʪʦ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʢʥʠʛʝ ʪʝʦʨʝʤ ʧʨʠʥʘʜʣʝʞʠʪ ʥʝ ʤʥʝ, ʷ ʜʘʶ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʩʳʣʢʫ ʣʠʙʦ ʧʨʷʤʦ ʧʦʩʣʝ ʩʣʦʚʘ çʪʝʦʨʝʤʘè (ʯʘʱʝ ʚʩʝʛʦ), 

ʣʠʙʦ ʚ ʧʨʠʤʳʢʘʶʱʝʤ ʪʝʢʩʪʝ, ʚʤʝʩʪʝ ʩ ʧʦʷʩʥʝʥʠʝʤ. ʊʝʦʨʝʤʳ ʧʝʨʚʳʭ ʜʚʫʭ 

ʩʧʨʘʚʦʯʥʳʭ ʛʣʘʚ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳ ʠ ʜʘʶʪʩʷ ʙʝʟ ʩʩʳʣʦʢ. 

ʅʝʩʢʦʣʴʢʦ ʩʣʦʚ ʙʣʘʛʦʜʘʨʥʦʩʪʠ ʚ ʟʘʢʣʶʯʝʥʠʝ. ɺʣʘʜʠʤʠʨ ɸʣʝʰʠʥ ʠ 

ʀʛʦʨʴ ʄʘʥʜʝʣʴ ʦʢʘʟʘʣʠ ʤʥʝ ʙʦʣʴʰʫʶ ʧʦʤʦʱʴ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʚʪʦʨʦʛʦ 
ʠʟʜʘʥʠʷ ʢʥʠʛʠ, ʠ ʤʥʝ ʧʨʠʷʪʥʦ ʠʭ ʟʘ ʵʪʦ ʧʦʙʣʘʛʦʜʘʨʠʪʴ.  

 
  

 

  

     





 

ː̌́̃́ ρȢ ˗̏ ̘̜̎̆̎̆ ̐̏̌ ̠̉ ̘̜̋̏̎̆̎̆ ̄̆̏̍̆̓̑̉̉ 

ɘ ρȢ ˜̠̏̌ ː́̌̔́ 

 

ʆʧʨʝʜʝʣʝʥʠʝ 1.1.1. ʂʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʠʟ s ɻ ʣʝʤʝʥʪʦʚ ὥȟ ὥȟȣȟὥ  

ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʣʶʙʳʭ ʜʚʫʭ ʠʟ ʥʠʭ 

ʥʘʟʳʚʘʝʪʩʷ ʢʦʥʝʯʥʳʤ ʢʦʤʤʫʪʘʪʠʚʥʳʤ ʢʦʣʴʮʦʤ ד ʧʦʨʷʜʢʘ s, ʝʩʣʠ ʜʣʷ ʚʩʝʭ 

ὥ ȟ ὥȟ ὥ  ʠʟ ד ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʘʢʩʠʦʤʳ:  

1. ʉʣʦʞʝʥʠʝ (ʦʙʦʟʥʘʯʘʝʤʦʝ ὥ ὥ) ʠ ʫʤʥʦʞʝʥʠʝ (ʦʙʦʟʥʘʯʘʝʤʦʝ ὥὥ)  

ʷʚʣʷʶʪʩʷ ʙʠʥʘʨʥʳʤʠ ʦʧʝʨʘʮʠʷʤʠ: 

ὥ ὥᶰדȟὥ ὥᶰדȢ    
2. ʉʣʦʞʝʥʠʝ ʢʦʤʤʫʪʘʪʠʚʥʦ: 

ὥ ὥ ὥ ὥ Ȣ 

3. ʋʤʥʦʞʝʥʠʝ ʢʦʤʤʫʪʘʪʠʚʥʦ: 

ὥὥ ὥὥ Ȣ 
4. ʉʣʦʞʝʥʠʝ ʘʩʩʦʮʠʘʪʠʚʥʦ: 

ὥ ὥ ὥ ὥ ὥ ὥ Ȣ 
5. ʋʤʥʦʞʝʥʠʝ ʘʩʩʦʮʠʘʪʠʚʥʦ: 

ὥ ὥὥ ὥὥ ὥ Ȣ 
6. ʉʣʦʞʝʥʠʝ ʠ ʫʤʥʦʞʝʥʠʝ ʧʦʜʯʠʥʷʶʪʩʷ ʟʘʢʦʥʫ ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʠ: 

ὥ ὥ ὥ ὥὥ ὥὥ Ȣ 

7. ʉʫʱʝʩʪʚʫʝʪ ʦʙʨʘʪʥʘʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʣʦʞʝʥʠʶ ʦʧʝʨʘʮʠʷ ï 

ʚʳʯʠʪʘʥʠʝ: ʜʣʷ ʣʶʙʦʡ ʧʘʨʳ ʵʣʝʤʝʥʪʦʚ ὥ ʠ ὥ ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʦʡ ʵʣʝʤʝʥʪ ὥ 

(ʥʘʟʳʚʘʝʤʳʡ ʨʘʟʥʦʩʪʴʶ ὥ ʠ ὥ ʠ ʦʙʦʟʥʘʯʘʝʤʳʡ ὥ = ὥ ɀ ὥ), ʧʨʠʪʦʤ ʣʠʰʴ 

ʝʜʠʥʩʪʚʝʥʥʳʡ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʷʝʪʩʷ ʨʘʚʝʥʩʪʚʦ 

ὥ ὥ ὥ Ȣ 
ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʝʯʥʦʛʦ ʢʦʤʤʫʪʘʪʠʚʥʦʛʦ ʢʦʣʴʮʘ ʚʳʪʝʢʘʶʪ ʩʣʝʜʫʶʱʠʝ 

ʝʛʦ ʩʚʦʡʩʪʚʘ: 

1. ʉʫʱʝʩʪʚʫʝʪ ʥʫʣʝʚʦʡ ʵʣʝʤʝʥʪ ὥ, ʧʨʠʪʦʤ ʣʠʰʴ ʝʜʠʥʩʪʚʝʥʥʳʡ, ʪʘʢʦʡ, 
ʯʪʦ ʜʣʷ ʣʶʙʦʛʦ ὥ ʠʟ ʢʦʣʴʮʘ 

ὥ ὥ ὥ Ȣ 
2. ɼʣʷ ʣʶʙʦʛʦ ὥ ʠʟ ʢʦʣʴʮʘ ʩʫʱʝʩʪʚʫʝʪ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʦʙʨʘʪʥʳʡ ʵʣʝʤʝʥʪ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʣʦʞʝʥʠʶ ( ὥὭ) ʪʘʢʦʡ, ʯʪʦ 
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ὥ ὥ ὥ Ȣ 

3. ɼʣʷ ʣʶʙʳʭ ʵʣʝʤʝʥʪʦʚ ὥ, ὥ ʠʟ ʢʦʣʴʮʘ 

ὥὥ ὥ ȟ ὥὥ ὥὥ ȟ ὥ ὥ ὥὥ Ȣ 

ʆʧʨʝʜʝʣʝʥʠʝ 1.1.2. ʂʦʥʝʯʥʦʝ ʢʦʤʤʫʪʘʪʠʚʥʦʝ ʢʦʣʴʮʦ ʧʦʨʷʜʢʘ s 

ʥʘʟʳʚʘʝʪʩʷ ʢʦʥʝʯʥʳʤ ʧʦʣʝʤ  ꞈ ʧʦʨʷʜʢʘ s, ʝʩʣʠ ʦʥʦ ʩʦʜʝʨʞʠʪ ʧʦ ʢʨʘʡʥʝʡ 

ʤʝʨʝ ʦʜʠʥ ʵʣʝʤʝʥʪ, ʦʪʣʠʯʥʳʡ ʦʪ ʥʫʣʷ, ʠ ʩʫʱʝʩʪʚʫʝʪ ʦʙʨʘʪʥʘʷ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʫʤʥʦʞʝʥʠʶ ʦʧʝʨʘʮʠʷ ï ʜʝʣʝʥʠʝ, ʪʦ ʝʩʪʴ ʜʣʷ ʣʶʙʦʡ ʧʘʨʳ ʵʣʝʤʝʥʪʦʚ ὥ ʠ ὥ 

(ὥ ï ʦʪʣʠʯʝʥ ʦʪ ʥʫʣʷ) ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʦʡ ʵʣʝʤʝʥʪ ὥ (ʥʘʟʳʚʘʝʤʳʡ ʯʘʩʪʥʳʤ 

ὥ ʠ ὥ ʠ ʦʙʦʟʥʘʯʘʝʤʳʡ ὥ ὥȾὥ), ʧʨʠʪʦʤ ʣʠʰʴ ʝʜʠʥʩʪʚʝʥʥʳʡ, ʜʣʷ 

ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʷʝʪʩʷ ʨʘʚʝʥʩʪʚʦ 

ὥ ὥὥ Ȣ 
ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʝʯʥʦʛʦ ʧʦʣʷ ʚʳʪʝʢʘʶʪ ʩʣʝʜʫʶʱʠʝ ʝʛʦ ʩʚʦʡʩʪʚʘ: 

1. ʉʫʱʝʩʪʚʫʝʪ ʝʜʠʥʠʯʥʳʡ ʵʣʝʤʝʥʪ ὥ, ʧʨʠʪʦʤ ʣʠʰʴ ʝʜʠʥʩʪʚʝʥʥʳʡ, 
ʪʘʢʦʡ, ʯʪʦ ʜʣʷ ʣʶʙʦʛʦ ὥᶰ  ꞈ

ὥὥ ὥ Ȣ 
2. ɼʣʷ ʣʶʙʦʛʦ ὥᶰ  ꞈʩʫʱʝʩʪʚʫʝʪ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʙʨʘʪʥʳʡ 

ʵʣʝʤʝʥʪ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʫʤʥʦʞʝʥʠʶ ὥ  ʪʘʢʦʡ, ʯʪʦ 

ὥὥ ὥȢ 
3. ɼʣʷ ʣʶʙʳʭ ʵʣʝʤʝʥʪʦʚ ὥ, ὥ ɴ  ꞈ

ὥ ὥ ὥ ȟ   ὥ ὥ ὥὥ ȟϳϳ    ὥ ὥ  Ȣ 

ʅʫʣʝʚʦʡ ʵʣʝʤʝʥʪ ὥ ʠ ʝʜʠʥʠʯʥʳʡ ʵʣʝʤʝʥʪ ὥ ʧʦʣʷ ʙʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ 
ʪʘʢʞʝ ʯʝʨʝʟ 0 ʠ 1 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʆʧʨʝʜʝʣʝʥʠʝ 1.1.3. ɻʦʚʦʨʷʪ, ʯʪʦ ʮʝʣʳʝ ʯʠʩʣʘ a ʠ b ʩʨʘʚʥʠʤʳ ʧʦ ʤʦʜʫʣʶ 

p (ʨ ʥʘʪʫʨʘʣʴʥʦʝ, ʦʪʣʠʯʥʦʝ ʦʪ 1), ʠ ʟʘʧʠʩʳʚʘʶʪ ὥḳὦ ÍÏÄ ὴȟ ʝʩʣʠ 
ʨʘʟʥʦʩʪʴ ὥ ὦ ʥʘʮʝʣʦ ʜʝʣʠʪʩʷ ʥʘ p. 

ʆʧʨʝʜʝʣʝʥʠʝ 1.1.4. ʂʣʘʩʩʦʤ ʚʳʯʝʪʦʚ ʧʦ ʟʘʜʘʥʥʦʤʫ ʤʦʜʫʣʶ p 

ʥʘʟʳʚʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʮʝʣʳʭ ʯʠʩʝʣ, ʩʨʘʚʥʠʤʳʭ ʧʦ ʤʦʜʫʣʶ p. 

ɺʩʝ ʢʦʣʴʮʦ ʮʝʣʳʭ ʯʠʩʝʣ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ p ʥʝʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʢʣʘʩʩʦʚ 

ὅȟȣȟὅ  ʚʳʯʝʪʦʚ ʧʦ ʟʘʜʘʥʥʦʤʫ ʤʦʜʫʣʶ p, ʧʨʠʯʝʤ ʢʣʘʩʩ ὅ Ὥ πȟρȟ

ȣȟὴ ρ  ʩʦʩʪʦʠʪ ʠʟ ʯʠʩʝʣ, ʜʘʶʱʠʭ ʧʨʠ ʜʝʣʝʥʠʠ ʥʘ ʨ ʚ ʦʩʪʘʪʢʝ i. ʉʣʦʞʝʥʠʝ 

ʠ ʫʤʥʦʞʝʥʠʝ ʵʪʠʭ ʢʣʘʩʩʦʚ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʤ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʦʙʨʘʟʦʤ: 

ὅ ὅ ὅ  ̐̑ ̉  Ὥ Ὦ ὴ ȟ

ὅ ὅ ὅ  ̐̑ ̉  Ὥ Ὦ ὴ ȟ

ὅὅ ὅ ȟ
 

ʛʜʝ ὭὮὴή ὶ   π ὶ ὴ. 
ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʚʝʜʝʥʥʳʤ ʦʧʝʨʘʮʠʷʤ ʩʠʩʪʝʤʘ ʢʣʘʩʩʦʚ ʚʳʯʝʪʦʚ ʧʦ 

ʟʘʜʘʥʥʦʤʫ ʤʦʜʫʣʶ p ̫ ʚʣʷʝʪʩʷ ʢʦʣʴʮʦʤ. ʊʘʢʦʝ ʢʦʣʴʮʦ ʝʩʪʴ ʧʦʣʝ ʪʦʛʜʘ ʠ 

ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ p ʧʨʦʩʪʦʝ. ʇʦʣʷ ʢʣʘʩʩʦʚ ʚʳʯʝʪʦʚ ʧʦ ʧʨʦʩʪʦʤʫ ʤʦʜʫʣʶ p 
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ʥʘʟʳʚʘʶʪʩʷ ʧʨʦʩʪʳʤʠ ʧʦʣʷʤʠ ʠʣʠ ʧʦʣʷʤʠ ɻʘʣʫʘ ʧʦʨʷʜʢʘ p ʠ ʦʙʦʟʥʘʯʘʶʪʩʷ 

ὋὊὴ. 
ʇʫʩʪʴ x ï ʘʣʛʝʙʨʘʠʯʝʩʢʦʝ ʯʠʩʣʦ ʥʘʜ ʧʦʣʝʤ ὋὊὴ. ʈʘʩʩʤʦʪʨʠʤ ʚʩʝ 

ʧʦʣʠʥʦʤʳ ʦʪ x ʩ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʚ ὋὊὴ. ʇʦʣʦʞʠʤ ʪʝʧʝʨʴ, ʯʪʦ ὖὼï 
ʟʘʜʘʥʥʳʡ ʥʝʧʨʠʚʦʜʠʤʳʡ ʧʦʣʠʥʦʤ ʚ ὋὊὴ ʩʪʝʧʝʥʠ h. ɼʣʷ ʣʶʙʦʛʦ ʧʦʣʠʥʦʤʘ 

Ὕὼ ʩ ʮʝʣʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʧʦʣʠʥʦʤ 

ὸὼ ὥ ὥὼ ὥὼ Ễ ὥ ὼ  
ὥᶰὋὊὴȟ   Ὥ πȟρȟȣȟὬ ρ 

ʥʘʟʳʚʘʝʪʩʷ ʚʳʯʝʪʦʤ Ὕὼ ʧʦ ʤʦʜʫʣʷʤ p ʠ ὖὼ, ʝʩʣʠ 

 Ὕὼ ὸὼ ὴήὼ ὖὼὗὼȟ 

ʛʜʝ ήὼ ʠ ὗὼ ï ʧʦʣʠʥʦʤʳ ʦʪ x ʩ ʮʝʣʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ. 

ʕʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ Ὕὼ ʠ tὼ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʦ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 

ὝὼḳὸὼÍÏÄ ὴȟὖὼ Ȣ 

ʂʦʥʝʯʥʦʝ ʧʦʣʝ, ʦʙʨʘʟʫʝʤʦʝ ʧʨʠ ʧʦʤʦʱʠ ὴ ʢʣʘʩʩʦʚ ʚʳʯʝʪʦʚ ʧʦ ʤʦʜʫʣʷʤ 

p ʠ ὖὼ, ʥʘʟʳʚʘʝʪʩʷ ʧʦʣʝʤ ɻʘʣʫʘ ʧʦʨʷʜʢʘ ὴ ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ὋὊὴ .  

ʂʦʥʝʯʥʦʝ ʧʦʣʝ ʧʦʨʷʜʢʘ s ʩʫʱʝʩʪʚʫʝʪ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ί ὴ 
(p ʧʨʦʩʪʦʝ, h ʮʝʣʦʝ). ɺʩʝ ʢʦʥʝʯʥʳʝ ʧʦʣʷ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʧʦʨʷʜʢʘ 

ʠʟʦʤʦʨʬʥʳ.  

ʆʧʨʝʜʝʣʝʥʠʝ 1.1.5. ʅʝʥʫʣʝʚʦʡ ʵʣʝʤʝʥʪ ʢʦʥʝʯʥʦʛʦ ʧʦʣʷ, ʷʚʣʷʶʱʠʡʩʷ 

ʪʦʯʥʳʤ ʢʚʘʜʨʘʪʦʤ, ʥʘʟʳʚʘʝʪʩʷ ʢʚʘʜʨʘʪʠʯʥʳʤ ʚʳʯʝʪʦʤ ʧʦʣʷ. ɺʩʝ ʦʩʪʘʣʴʥʳʝ 

ʥʝʥʫʣʝʚʳʝ ʵʣʝʤʝʥʪʳ ʥʘʟʳʚʘʶʪʩʷ ʢʚʘʜʨʘʪʠʯʥʳʤʠ ʥʝʚʳʯʝʪʘʤʠ. 

ʉʠʤʚʦʣ ʃʝʞʘʥʜʨʘ ὥ Óϳ , ʛʜʝ ὥᶰὋὊί, ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʚʝʥʩʪʚʦʤ 

ὥ Óϳ
ρȟ̆ ̒̌̉ ὥ ̝̆̒̓ ̘̜̋̃́̅̑́̓̉̎̊ ̜̘̃̆̓ȟ
ρȟ̆ ̒̌̉ ὥ ̝̆̒̓ ̘̜̋̃́̅̑́̓̉̎̊ ̜̘̎̆̃̆̓Ȣ

 

ʀʟʚʝʩʪʥʳʝ ʩʚʦʡʩʪʚʘ ʩʠʤʚʦʣʘ ʃʝʞʘʥʜʨʘ: 

В ȟ ρ   Ὥ Ὦȟ        ρȢρȢρ 

В πȟ                        ρȢρȢς 

ρ ϳ   Ó ςȟ         ρȢρȢσ 

ȟ           ρȢρȢτ 

ʛʜʝ ὥȟ ὥȟ ὥᶰὋὊί. 
ʆʧʨʝʜʝʣʝʥʠʝ 1.1.6. ʇʨʠʤʠʪʠʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʢʦʥʝʯʥʦʛʦ ʧʦʣʷ ʧʦʨʷʜʢʘ s 

ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʦʡ ʵʣʝʤʝʥʪ ὥ , ʥʘʠʤʝʥʴʰʘʷ ʩʪʝʧʝʥʴ ʢʦʪʦʨʦʛʦ, ʨʘʚʥʘʷ 

ʝʜʠʥʠʯʥʦʤʫ ʵʣʝʤʝʥʪʫ, ʝʩʪʴ ί ρ. 
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ɼʣʷ ʣʶʙʦʛʦ ʢʦʥʝʯʥʦʛʦ ʧʦʣʷ ʩʫʱʝʩʪʚʫʝʪ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦʜʠʥ 

ʧʨʠʤʠʪʠʚʥʳʡ ʵʣʝʤʝʥʪ ὥ. ʃʶʙʦʡ ʵʣʝʤʝʥʪ ʧʦʣʷ ὥ  ὥ π ʧʨʝʜʩʪʘʚʠʤ ʚ 
ʚʠʜʝ ὥ ὥ. 
ʇʨʠʤʝʨ 1.1.1. ɼʣʷ ʧʦʣʷ ὋὊτ  ʩ ʵʣʝʤʝʥʪʘʤʠ, ʦʙʦʟʥʘʯʘʝʤʳʤʠ 

ʩʠʤʚʦʣʘʤʠ 0, 1, 2 ʠ ɿ, ʩʣʝʜʫʶʱʠʝ ʪʘʙʣʠʮʳ ʩʣʦʞʝʥʠʷ ʠ ʫʤʥʦʞʝʥʠʷ 

ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʘʢʩʠʦʤʘʤ ʢʦʥʝʯʥʦʛʦ ʧʦʣʷ: 
 

ʊʘʙʣʠʮʘ ʩʣʦʞʝʥʠʷ 
 

+ 0 1 2 3 

0 0 1 2 3 

1 1 0 3 2 

2 2 3 0 1 

3 3 2 1 0 
 

ʊʘʙʣʠʮʘ ʫʤʥʦʞʝʥʠʷ 
 

Ĭ 0 1 2 3 

0 0 0 0 0 

1 0 1 2 3 

2 0 2 3 1 

3 0 3 1 2 
 

ʆʧʨʝʜʝʣʝʥʠʝ 1.1.7. ʂʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʠʟ s ɻ ʣʝʤʝʥʪʦʚ ʥʘʟʳʚʘʝʪʩʷ 

ʢʦʥʝʯʥʦʡ ʘʜʜʠʪʠʚʥʦʡ ʛʨʫʧʧʦʡ ʧʦʨʷʜʢʘ s, ʝʩʣʠ ʦʧʨʝʜʝʣʝʥʥʘʷ ʚ ʥʝʤ ʦʧʝʨʘʮʠʷ 

ʩʣʦʞʝʥʠʷ ʘʩʩʦʮʠʘʪʠʚʥʘ (ʥʦ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʢʦʤʤʫʪʘʪʠʚʥʘ) ʠ ʦʙʣʘʜʘʝʪ 

ʦʙʨʘʪʥʦʡ ʦʧʝʨʘʮʠʝʡ ï ʚʳʯʠʪʘʥʠʝʤ. 

ɺʚʠʜʫ ʥʝʢʦʤʤʫʪʘʪʠʚʥʦʩʪʠ ʩʣʦʞʝʥʠʷ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʦʙʨʘʪʥʦʡ ʦʧʝʨʘʮʠʠ 

ʦʟʥʘʯʘʝʪ ʩʣʝʜʫʶʱʝʝ: ʜʣʷ ʣʶʙʦʡ ʧʘʨʳ ὥ, ὥ ʠʟ ʛʨʫʧʧʳ ʩʫʱʝʩʪʚʫʶʪ 

ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ὥ ʠ ὥ ʪʘʢʠʝ, ʯʪʦ ὥ + ὥ = ὥ ʠ ὥ + 

ὥ = ὥ . ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚʩʷʢʦʝ ʢʦʥʝʯʥʦʝ ʢʦʣʴʮʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʣʝ ɻʘʣʫʘ, ʧʦ 

ʩʣʦʞʝʥʠʶ ʷʚʣʷʝʪʩʷ ʢʦʥʝʯʥʦʡ ʘʜʜʠʪʠʚʥʦʡ ʛʨʫʧʧʦʡ. 

ɘ ςȢ ˗̘̜̏̎̆̎̆ ̜̐̑̏̆̋̓̉̃̎̆ ̄̆̏̍̆̓̑̉̉ 

ʆʧʨʝʜʝʣʝʥʠʝ 1.2.1. ʂʦʥʝʯʥʘʷ ʧʨʦʝʢʪʠʚʥʘʷ ʧʣʦʩʢʦʩʪʴ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ 

ʵʣʝʤʝʥʪʦʚ, ʥʘʟʳʚʘʝʤʳʭ ʪʦʯʢʘʤʠ, ʠ ʧʦʜʤʥʦʞʝʩʪʚʘ ʵʪʠʭ ʪʦʯʝʢ, ʥʘʟʳʚʘʝʤʳʝ 

ʧʨʷʤʳʤʠ, ʧʨʠ ʫʩʣʦʚʠʠ ʚʳʧʦʣʥʝʥʠʷ ʘʢʩʠʦʤ: 

1. ʉʫʱʝʩʪʚʫʝʪ ʦʜʥʘ ʠ ʪʦʣʴʢʦ ʦʜʥʘ ʧʨʷʤʘʷ, ʧʨʦʭʦʜʷʱʘʷ ʯʝʨʝʟ ʜʚʝ 
ʨʘʟʣʠʯʥʳʝ ʪʦʯʢʠ. 

2. ɼʣʷ ʣʶʙʦʡ ʧʘʨʳ ʧʨʷʤʳʭ ʩʫʱʝʩʪʚʫʝʪ ʪʦʯʢʘ, ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʦʙʝʠʤ 
ʧʨʷʤʳʤ (ʵʪʘ ʪʦʯʢʘ ʥʘʟʳʚʘʝʪʩʷ ʧʝʨʝʩʝʯʝʥʠʝʤ ʵʪʠʭ ʧʨʷʤʳʭ). 

3. ʉʫʱʝʩʪʚʫʶʪ ʯʝʪʳʨʝ ʪʦʯʢʠ, ʠʟ ʢʦʪʦʨʳʭ ʥʠʢʘʢʠʝ ʪʨʠ ʥʝ ʣʝʞʘʪ ʥʘ 
ʦʜʥʦʡ ʧʨʷʤʦʡ. 
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ʀʟ ʘʢʩʠʦʤ 1 ʠ 2 ʩʣʝʜʫʝʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʪʦʯʥʦ ʦʜʥʘ ʪʦʯʢʘ, ʷʚʣʷʶʱʘʷʩʷ 

ʧʝʨʝʩʝʯʝʥʠʝʤ ʜʚʫʭ ʧʨʷʤʳʭ. ʀʟ ʘʢʩʠʦʤʳ 3 ʚʳʪʝʢʘʝʪ, ʯʪʦ ʣʶʙʘʷ ʧʨʷʤʘʷ 

ʩʦʜʝʨʞʠʪ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʪʨʠ ʪʦʯʢʠ ʠ ʯʪʦ ʯʝʨʝʟ ʣʶʙʫʶ ʪʦʯʢʫ ʧʨʦʭʦʜʠʪ ʧʦ 

ʢʨʘʡʥʝʡ ʤʝʨʝ ʪʨʠ ʧʨʷʤʳʭ. 

ʊʝʦʨʝʤʘ 1.2.1. ʇʫʩʪʴ Ó ς ï ʮʝʣʦʝ ʯʠʩʣʦ. ɺ ʧʨʦʝʢʪʠʚʥʦʡ ʧʣʦʩʢʦʩʪʠ p 
ʣʶʙʦʝ ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʚʦʡʩʪʚ ʚʣʝʯʝʪ ʚʩʝ ʦʩʪʘʣʴʥʳʝ: 

1. ʅʝʢʦʪʦʨʘʷ ʧʨʷʤʘʷ ʩʦʜʝʨʞʠʪ ʪʦʯʥʦ s + 1 ʪʦʯʝʢ. 

2. ʅʝʢʦʪʦʨʘʷ ʪʦʯʢʘ ʣʝʞʠʪ ʪʦʯʥʦ ʥʘ s + 1 ʧʨʷʤʳʭ. 

3. ʂʘʞʜʘʷ ʧʨʷʤʘʷ ʩʦʜʝʨʞʠʪ ʪʦʯʥʦ s + 1 ʪʦʯʝʢ. 

4. ʂʘʞʜʘʷ ʪʦʯʢʘ ʣʝʞʠʪ ʪʦʯʥʦ ʥʘ s + 1 ʧʨʷʤʳʭ. 

5. ɺ p ʩʫʱʝʩʪʚʫʝʪ ʪʦʯʥʦ  s
2
 + s + 1 ʪʦʯʝʢ. 

6. ɺ p ʩʫʱʝʩʪʚʫʝʪ ʪʦʯʥʦ  s
2
 + s + 1 ʧʨʷʤʳʭ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʵʪʦʡ ʪʝʦʨʝʤʳ ʤʦʞʥʦ ʥʘʡʪʠ, ʥʘʧʨʠʤʝʨ, ʚ ʢʥʠʛʝ ʍʦʣʣʘ 

[1]. 

ʆʧʨʝʜʝʣʝʥʠʝ 1.2.2. ʂʦʥʝʯʥʘʷ ʧʨʦʝʢʪʠʚʥʘʷ ʧʣʦʩʢʦʩʪʴ ʠʤʝʝʪ ʧʦʨʷʜʦʢ s, 

ʝʩʣʠ ʥʝʢʦʪʦʨʘʷ ʝʝ ʧʨʷʤʘʷ ʩʦʜʝʨʞʠʪ ʪʦʯʥʦ s + 1 ʪʦʯʝʢ. 

ʇʨʠʤʝʨ 1.2.1. ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʘʷ ʢʦʥʝʯʥʘ ̫ʧʨʦʝʢʪʠʚʥʘ ̫ʧʣʦʩʢʦʩʪʴ ʠʤʝʝʪ 

ʧʦʨʷʜʦʢ s = 2. ɺ ʥʝʡ ʚʩʣʝʜʩʪʚʠʝ ʪʝʦʨʝʤʳ 1.2.1 ʠʤʝʝʪʩʷ ʪʦʯʥʦ 7 ʪʦʯʝʢ ʠ 7 

ʧʨʷʤʳʭ. ʂʘʞʜʘʷ ʧʨʷʤʘʷ ʩʦʜʝʨʞʠʪ ʪʦʯʥʦ 3 ʪʦʯʢʠ, ʠ ʯʝʨʝʟ ʢʘʞʜʫʶ ʪʦʯʢʫ 

ʧʨʦʭʦʜʷʪ ʪʦʯʥʦ 3 ʧʨʷʤʳʭ. ʇʫʩʪʴ ʪʦʯʢʠ ʵʪʦʡ ʧʨʦʝʢʪʠʚʥʦʡ ʧʣʦʩʢʦʩʪʠ ï A, B, 

C, D, E, F ʠ G. ʇʨʷʤʳʝ ï ADC, AGE, AFB, CGF, CEB, DGB ʠ DEF. 

ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʠʣʣʶʩʪʨʘʮʠʷ ʵʪʦʡ ʧʨʦʝʢʪʠʚʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩ. 1. 

 
ʈʠʩ. 1. ʇʨʦʝʢʪʠʚʥʘʷ ʧʣʦʩʢʦʩʪʴ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ 

  
ʅʝʪʨʫʜʥʦ ʧʨʦʚʝʨʠʪʴ, ʯʪʦ ʜʣʷ ʧʦʩʪʨʦʝʥʥʦʡ ʩʠʩʪʝʤʳ ʚʳʧʦʣʥʷʶʪʩʷ ʚʩʝ 

ʪʨʠ ʘʢʩʠʦʤʳ ʧʨʦʝʢʪʠʚʥʦʡ ʧʣʦʩʢʦʩʪʠ. 

ʈʘʩʰʠʨʠʤ ʪʝʧʝʨʴ ʚʚʝʜʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʙʦʣʝʝ 

ʚʳʩʦʢʦʡ ʨʘʟʤʝʨʥʦʩʪʠ [2]. 
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ʆʧʨʝʜʝʣʝʥʠʝ 1.2.3. ʂʦʥʝʯʥʦʡ ʧʨʦʝʢʪʠʚʥʦʡ ʛʝʦʤʝʪʨʠʝʡ ʥʘʟʳʚʘʝʪʩʷ 

ʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ ʠ ʧʦʜʤʥʦʞʝʩʪʚʘ ʵʪʠʭ ʪʦʯʝʢ, ʥʘʟʳʚʘʝʤʳʝ 

ʧʨʷʤʳʤʠ, ʧʨʠ ʫʩʣʦʚʠʠ ʚʳʧʦʣʥʝʥʠʷ ʘʢʩʠʦʤ: 

1. ʉʫʱʝʩʪʚʫʝʪ ʦʜʥʘ ʠ ʪʦʣʴʢʦ ʦʜʥʘ ʧʨʷʤʘʷ, ʧʨʦʭʦʜʷʱʘʷ ʯʝʨʝʟ ʜʚʝ ʪʦʯʢʠ. 

2. ʂʘʞʜʘʷ ʧʨʷʤʘʷ ʩʦʜʝʨʞʠʪ ʥʝ ʤʝʥʝʝ ʪʨʝʭ ʪʦʯʝʢ. 

3. ɽʩʣʠ A, B ʠ ʉ ï ʪʨʠ ʪʦʯʢʠ, ʥʝ ʣʝʞʘʱʠʝ ʥʘ ʦʜʥʦʡ ʧʨʷʤʦʡ, $ ! ï 
ʪʦʯʢʘ ʥʘ ʧʨʷʤʦʡ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ɸ ʠ B, % ! ï ʪʦʯʢʘ ʥʘ ʧʨʷʤʦʡ, 
ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ɸ ʠ C, ʪʦ ʩʫʱʝʩʪʚʫʝʪ ʪʦʯʢʘ F, ʣʝʞʘʱʘʷ ʥʘ ʧʨʷʤʦʡ, 

ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ D ʠ E, ʠ ʥʘ ʧʨʷʤʦʡ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ B ʠ C. 

ʈʘʟʤʝʨʥʦʩʪʴ ʧʨʦʝʢʪʠʚʥʦʡ ʛʝʦʤʝʪʨʠʠ, ʠʣʠ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʝʢʫʨʨʝʥʪʥʦ. ɽʩʣʠ ὤ  ï ʧʨʦʩʪʨʘʥʩʪʚʦ ʨʘʟʤʝʨʥʦʩʪʠ n ï 1, A ï 

ʪʦʯʢʘ, ʥʝ ʧʨʠʥʘʜʣʝʞʘʱʘʷ ὤ  , ʪʦ ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʪʦʯʝʢ ʥʘ ʚʩʝʭ ʧʨʷʤʳʭ 

AB, ʛʜʝ B ï ʪʦʯʢʘ, ʧʨʠʥʘʜʣʝʞʘʱʘʷ ὤ , ʝʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʦ ʨʘʟʤʝʨʥʦʩʪʠ n. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʷʤʘʷ ʝʩʪʴ ʦʜʥʦʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʘʟʤʝʨʥʦʩʪʠ ά ρ (ʠʣʠ m-ʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʠʣʠ m-

ʧʨʦʩʪʨʘʥʩʪʚʘ) ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʜʚʫʤʷ ʘʢʩʠʦʤʘʤʠ: 

4. ɽʩʣʠ l < m, ʪʦ ʥʝ ʚʩʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʪʦʯʢʠ ʧʨʠʥʘʜʣʝʞʘʪ ʦʜʥʦʤʫ ʠ 

ʪʦʤʫ ʞʝ l-ʧʨʦʩʪʨʘʥʩʪʚʫ. 

5. ɺʦ ʤʥʦʞʝʩʪʚʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʪʦʯʝʢ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ά ρ -

ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʊʦʯʢʘ ʝʩʪʴ ʧʨʦʝʢʪʠʚʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʨʘʟʤʝʨʥʦʩʪʠ 0. ʂʦʥʝʯʥʦʝ 

ʧʨʦʝʢʪʠʚʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʨʘʟʤʝʨʥʦʩʪʠ 2 ʝʩʪʴ ʢʦʥʝʯʥʘʷ ʧʨʦʝʢʪʠʚʥʘʷ 

ʧʣʦʩʢʦʩʪʴ (ʩʤ. ʦʧʨʝʜʝʣʝʥʠʝ 1.2.1). ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ l-ʧʨʦʩʪʨʘʥʩʪʚʦ ʢʘʢ 

ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʳʩʰʝʡ ʨʘʟʤʝʨʥʦʩʪʠ, ʪʦ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʵʪʦ 

ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʦ  ʪʘʢʞʝ    l-ʧʣʦʩʢʦʩʪʴʶ.   ά ρ-ʧʣʦʩʢʦʩʪʴ   ʚ   -ʤʝʨʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘʟʳʚʘʝʪʩʷ ʛʠʧʝʨʧʣʦʩʢʦʩʪʴʶ.  

ʉʧʦʩʦʙ ʧʦʩʪʨʦʝʥʠʷ ʦʜʥʦʛʦ ʪʠʧʘ ʢʦʥʝʯʥʦʡ ʛʝʦʤʝʪʨʠʠ ʩʦʩʪʦʠʪ ʚ 

ʩʣʝʜʫʶʱʝʤ [2]. ʆʧʨʝʜʝʣʠʤ ʪʦʯʢʫ ʢʦʥʝʯʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ὖὋάȟί 
ʨʘʟʤʝʨʥʦʩʪʠ m (ʠʣʠ m-ʧʨʦʩʪʨʘʥʩʪʚʘ) ʢʘʢ ʫʧʦʨʷʜʦʯʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʠʟ 

m + 1 ʢʦʦʨʜʠʥʘʪ …ȟ …ȟȣȟ… , ʛʜʝ … ʝʩʪʴ ʵʣʝʤʝʥʪʳ ʧʦʣʷ ɻʘʣʫʘ ὋὊί, ʥʝ 
ʨʘʚʥʳʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʫʣʶ. ʂʦʦʨʜʠʥʘʪʳ  ʔ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 
ʦʜʥʦʨʦʜʥʳʝ, ʪʦ ʝʩʪʴ ʪʦʯʢʘ ‗…ȟ‗…ȟȣȟ‗…  ʙʫʜʝʪ ʩʯʠʪʘʪʴʩʷ 

ʩʦʚʧʘʜʘʶʱʝʡ ʩ ʪʦʯʢʦʡ …ȟ…ȟȣȟ…  ʜʣʷ ʣʶʙʦʛʦ ‗ πȟ ʧʨʠʥʘʜʣʝʞʘʱʝʛʦ 
GF(s). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʦʙʱʝʝ ʯʠʩʣʦ ʨʘʟʣʠʯʥʳʭ ʪʦʯʝʢ ʚ  

ὖὋάȟί  ʨʘʚʥʦ 

ὠάȟπȟί
ί ρ

ί ρ
 Ȣ 

ʇʨʦʝʢʪʠʚʥʘʷ ʛʝʦʤʝʪʨʠʷ ὖὋάȟί ʩʦʜʝʨʞʠʪ n-ʧʣʦʩʢʦʩʪʠ ὲ πȟρȟȣȟ
ά ρ, ʠʣʠ n-ʤʝʨʥʳʝ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʢʘʢ ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ 

ʪʦʯʝʢ, ʢʦʦʨʜʠʥʘʪʳ ʢʦʪʦʨʳʭ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ά ὲ ʥʝʟʘʚʠʩʠʤʳʤ ʣʠʥʝʡʥʳʤ 
ʦʜʥʦʨʦʜʥʳʤ ʫʨʘʚʥʝʥʠʷʤ ʩ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʠʟ GF(s): 
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ὥ … ὥ … Ễ ὥ … πȟ
ὥ … ὥ … Ễ ὥ … πȟ
Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ
ὥ ȟ… ὥ ȟ… Ễ ὥ ȟ… πȢ

    ρȢςȢρ 

ʄʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ n-ʧʣʦʩʢʦʩʪʴ ʵʢʚʠʚʘʣʝʥʪʥʦ ʜʨʫʛʠʤ ʩʧʦʩʦʙʦʤ. ʇʫʩʪʴ  

n + 1 ʪʦʯʝʢ 

… ȟ… ȟȣȟ… ȟȣȟ … ȟ… ȟȣȟ…   

ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳ, ʪʦ ʝʩʪʴ ʤʘʪʨʠʮʘ 

… … Ễ …
… … Ễ …
ể ể Ệ ể
… … Ễ …

ể  

ʠʤʝʝʪ ʨʘʥʛ n + 1. ʊʦʛʜʘ n-ʧʣʦʩʢʦʩʪʴ ʩʦʩʪʦʠʪ ʠʟ ʚʩʝʭ ʪʦʯʝʢ 

ὥ ὥ  ȣ ὥ  ȟ 

ʛʜʝ ὥᶰὋὊί  ʠ ὥ  ʥʝ ʨʘʚʥʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʫʣʶ;  ï ʣʠʥʝʡʥʦ 

ʥʝʟʘʚʠʩʠʤʳʝ ʪʦʯʢʠ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʤʠ ʫʨʘʚʥʝʥʠʷʤ (1.2.1). 

ʄʦʞʥʦ ʜʦʢʘʟʘʪʴ [2], ʯʪʦ ὖὋάȟί ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʚʩʝʤ ʧʷʪʠ ʘʢʩʠʦʤʘʤ 
ʢʦʥʝʯʥʦʛʦ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʯʠʩʣʦ n-ʧʣʦʩʢʦʩʪʝʡ ʚ 

ὖὋάȟί ʨʘʚʥʦ ʯʠʩʣʫ ά ὲ ρ-ʧʣʦʩʢʦʩʪʝʡ ʠ ʨʘʚʥʦ 

ὠάȟὲȟί
ί ρ ί ρȣ ί ρ

ί ρ ί ρȣ ί ρ
 Ȣ 

ʏʠʩʣʦ t-ʧʣʦʩʢʦʩʪʝʡ ʚ ὖὋάȟίȟ ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʜʘʥʥʫʶ n-

ʧʣʦʩʢʦʩʪʴὲ ὸȟ ʨʘʚʥʦ ʯʠʩʣʫ ά ὸ ρ -ʧʣʦʩʢʦʩʪʝʡ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ 

ά ὲ ρ-ʧʣʦʩʢʦʩʪʠ, 

ὠά ὲ ρȟά ὸ ρȟί ὠά ὲ ρȟὸ ὲ ρȟί 

ί ρ ί ρȣ ί ρ

ί ρ ί ρȣ ί ρ
 Ȣ 

ɺ ʯʘʩʪʥʦʩʪʠ, ʢʘʞʜʘʷ n-ʧʣʦʩʢʦʩʪʴ ʩʦʜʝʨʞʠʪ 

ὠὲȟπȟί
ί ρ

ί ρ
 

ʪʦʯʝʢ. ʅʘʧʨʠʤʝʨ, ʧʨʷʤʘʷ (1-ʧʣʦʩʢʦʩʪʴ) ʩʦʜʝʨʞʠʪ Ó ρ ʪʦʯʝʢ, 2-ʧʣʦʩʢʦʩʪʴ 

ʩʦʜʝʨʞʠʪ Ó Ó ρ ʪʦʯʝʢ. 

ʆʧʨʝʜʝʣʝʥʠʝ 1.2.4 [3]. ʇʫʩʪʴ ὢᶰὖὋάȟί   Ὥ ρȟȣȟάȠ ί ὴ  ʠ 

ʜʣʷ ʚʩʝʭ ὢ ʢʦʦʨʜʠʥʘʪʘ ʔ ρ, ʘ ʦʩʪʘʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ, ʚʢʣʶʯʘʷ ʔ, ʨʘʚʥʳ 
ʥʫʣʶ. ʕʪʦ ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ  ὢ  ʥʘʟʳʚʘʝʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʩʠʤʧʣʝʢʩʦʤ. 
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ʊʦʯʢʠ ὢ ʥʘʟʳʚʘʶʪʩʷ ʚʝʨʰʠʥʘʤʠ (ʠʣʠ 0-ʛʨʘʥʷʤʠ) ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ 

ʩʠʤʧʣʝʢʩʘ, ʧʨʷʤʳʝ ὢὢ  Ὥ Ὦ ï ʝʛʦ ʨʝʙʨʘʤʠ (ʠʣʠ 1-ʛʨʘʥʷʤʠ). ʀ ʚʦʦʙʱʝ, 

ὲ ρ -ʤʝʨʥʘʷ ʧʣʦʩʢʦʩʪʴ, ʦʙʨʘʟʫʝʤʘʷ ʣʶʙʳʤʠ n ʠʟ m ʚʝʨʰʠʥ ὢȟȣȟ
ὢ   ὲ ά, ʥʘʟʳʚʘʝʪʩʷ ὲ ρ-ʛʨʘʥʴʶ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʩʠʤʧʣʝʢʩʘ. 

ɘ σȢ ˗̘̜̏̎̆̎̆ ̜̆̃̋̌̉̅̏̃ ̐̑̏̒̓̑́̎̒̓̃́ 

ʆʧʨʝʜʝʣʝʥʠʝ 1.3.1. ʂʦʥʝʯʥʳʤ ʝʚʢʣʠʜʦʚʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ ὉὋάȟί 
ʨʘʟʤʝʨʥʦʩʪʠ m ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʧʦʜʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ ὖὋάȟί ʩ ʧʝʨʚʦʡ 
ʢʦʦʨʜʠʥʘʪʦʡ …, ʥʝ ʨʘʚʥʦʡ ʥʫʣʶ. 

ʊʘʢ ʢʘʢ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʝʢ ὖὋάȟί ʦʜʥʦʨʦʜʥʳ, ʤʦʞʥʦ ʧʦʣʦʞʠʪʴ 

ʧʝʨʚʫʶ ʢʦʦʨʜʠʥʘʪʫ … ʨʘʚʥʦʡ 1. ʇʦʵʪʦʤʫ ʪʦʯʢʠ ὉὋάȟί ʤʦʞʥʦ ʟʘʜʘʚʘʪʴ 
ʫʧʦʨʷʜʦʯʝʥʥʳʤ ʤʥʦʞʝʩʪʚʦʤ ʪʦʯʝʢ …ȟȣȟ… , ʛʜʝ … ʝʩʪʴ ʵʣʝʤʝʥʪʳ ʧʦʣʷ 
ɻʘʣʫʘ ὋὊίȢ ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ὉὋάȟί  ʧʦʣʫʯʘʝʪʩʷ ʠʟ ὖὋάȟί 
ʠʩʢʣʶʯʝʥʠʝʤ ʛʠʧʝʨʧʣʦʩʢʦʩʪʠ … π ʩʦ ʚʩʝʤʠ ʝʝ ʧʣʦʩʢʦʩʪʷʤʠ. ʕʪʠ 

ʧʣʦʩʢʦʩʪʠ ʥʘʟʳʚʘʶʪʩʷ ʧʣʦʩʢʦʩʪʷʤʠ ʥʘ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. ʊʝ ʠʟ ʦʩʪʘʶʱʠʭʩʷ 

ʧʣʦʩʢʦʩʪʝʡ (ʧʨʠʥʘʜʣʝʞʘʱʠʭ ὉὋάȟί ȟ ʢʦʪʦʨʳʝ ʧʝʨʝʩʝʢʘʶʪʩʷ ʪʦʣʴʢʦ ʥʘ 
ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʥʘʟʳʚʘʶʪʩʷ ʧʘʨʘʣʣʝʣʴʥʳʤʠ. 

ʃʝʛʢʦ ʧʦʢʘʟʘʪʴ [2], ʯʪʦ ʠʤʝʝʪʩʷ 

ὠάȟὲȟί ὠά ρȟὲȟί       ρȢσȢρ 

n-ʧʣʦʩʢʦʩʪʝʡ ʚ ὉὋάȟίȢʅʘʧʨʠʤʝʨ, ʠʤʝʝʪʩʷ ίί ρ ί ρϳ  

ʛʠʧʝʨʧʣʦʩʢʦʩʪʝʡ ʠ ί ʪʦʯʝʢ ʚ ὉὋάȟί. ʉ ʧʦʤʦʱʴʶ ʬʦʨʤʫʣʳ (1.3.1) ʤʦʞʥʦ 
ʪʘʢʞʝ ʥʘʡʪʠ ʯʠʩʣʦ n-ʧʣʦʩʢʦʩʪʝʡ ʚ m-ʧʣʦʩʢʦʩʪʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʳʩʰʝʡ 

ʨʘʟʤʝʨʥʦʩʪʠ. 

ʏʠʩʣʦ t-ʧʣʦʩʢʦʩʪʝʡ, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ n-ʧʣʦʩʢʦʩʪʴ, ʪʘʢʦʚʦ ʞʝ, ʢʘʢ ʠ ʚ 

ὖὋάȟί. 
n-ʧʣʦʩʢʦʩʪʴ ʚ ὉὋάȟί ʩʦʜʝʨʞʠʪ ʚʩʝ ί ʪʦʯʝʢ, ʢʦʪʦʨʳʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ 

ά ὲ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳʤ ʫʨʘʚʥʝʥʠʷʤ ʚʠʜʘ 

ὥ ὥ … Ễ ὥ … πȟ
ὥ ὥ … Ễ ὥ … πȟ
Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ
ὥȟ ὥȟ … Ễ ὥ ȟ … πȢ

 

ɺ ʯʘʩʪʥʦʩʪʠ, ʛʠʧʝʨʧʣʦʩʢʦʩʪʴ ʚ  ὉὋάȟί  ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ 

ὥ ὥ… Ễ ὥ… πȢ       ρȢσȢς 

ʃʶʙʘʷ ʛʠʧʝʨʧʣʦʩʢʦʩʪʴ (1.3.2) ʚ ὉὋάȟί ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʰʠʨʝʥʘ ʜʦ 
ʧʣʦʩʢʦʩʪʠ 

ὥ… ὥ… Ễ ὥ… π      ρȢσȢσ 
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ʚ ὖὋάȟί. ʊʦʯʢʠ (1.3.2) ʪʘʢʦʚʳ ʞʝ, ʢʘʢ ʠ ʢʦʥʝʯʥʳʝ ʪʦʯʢʠ (1.3.3), ʥʦ 

ʧʣʦʩʢʦʩʪʴ (1.3.3) ʠʤʝʝʪ ʪʘʢʞʝ ʪʦʯʢʠ ʥʘ ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʣʝʞʘʪ ʥʘ 

ά ς-ʧʣʦʩʢʦʩʪʠ 

ὥ… ὥ… Ễ ὥ… πȟ   … πȢ     ρȢσȢτ 

ɽʩʣʠ ὥ ʙʫʜʝʪ ʧʨʦʙʝʛʘʪʴ ʚ ʚʳʨʘʞʝʥʠʠ (1.3.2) ʚʩʝ s ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ 

ʠʟ ὋὊί ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ὥȟȣȟὥ , ʪʦ ʧʦʣʫʯʠʤ ʧʫʯʦʢ 
ὖὥȟȣȟὥ  ʧʘʨʘʣʣʝʣʴʥʳʭ ά ρ-ʧʣʦʩʢʦʩʪʝʡ ʚ ὉὋάȟίȢ ʏʝʨʝʟ ʣʶʙʫʶ 
ʪʦʯʢʫ ὉὋάȟί ʧʨʦʭʦʜʠʪ ʪʦʯʥʦ ʦʜʥʘ ʛʠʧʝʨʧʣʦʩʢʦʩʪʴ ʧʫʯʢʘ ὖὥȟȣȟὥ .    
ɺ ὉὋάȟί ʥʝʪ ʜʚʫʭ ʛʠʧʝʨʧʣʦʩʢʦʩʪʝʡ ʧʫʯʢʘ ὖὥȟȣȟὥ , ʠʤʝʶʱʠʭ 

ʦʙʱʫʶ ʪʦʯʢʫ, ʥʦ ʙʫʜʫʯʠ ʨʘʩʰʠʨʝʥʳ ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʦʥʠ ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ 

ʧʣʦʩʢʦʩʪʠ (1.3.4) ʚ ὖὋάȟίȢ ʕʪʦ ʧʝʨʝʩʝʯʝʥʠʝ ʥʘʟʳʚʘʝʪʩʷ ʚʝʨʰʠʥʦʡ ʧʫʯʢʘ 

ὥȟȣȟὥ . ʏʠʩʣʘ ὥȟȣȟὥ ʥʘʟʳʚʘʶʪʩʷ ʢʦʦʨʜʠʥʘʪʘʤʠ ʧʫʯʢʘ.  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʫʯʦʢ ὖὥȟȣȟὥ  ʧʘʨʘʣʣʝʣʴʥʳʭ ʛʠʧʝʨʧʣʦʩʢʦʩʪʝʡ ʚ 

ὉὋάȟί ʩʦʚʧʘʜʘʝʪ ʩ ʧʫʯʢʦʤ ὖ‗ὥȟȣȟ‗ὥ , ʛʜʝ ʇ π. ʆʜʥʦʟʥʘʯʥʦʛʦ 
ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʫʯʢʦʚ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ, ʩʯʠʪʘʷ, ʯʪʦ ʧʝʨʚʘʷ ʢʦʦʨʜʠʥʘʪʘ ʧʫʯʢʘ 

ʝʩʪʴ 1. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʝʪʩʷ ί ρ ί ρϳ  ʨʘʟʣʠʯʥʳʭ ʧʫʯʢʦʚ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʛʠʧʝʨʧʣʦʩʢʦʩʪʝʡ ʚ ὉὋάȟί.  
ʇʫʩʪʴ ꞈ  ï ʣʶʙʘʷ ά ὲ ρ -ʧʣʦʩʢʦʩʪʴ ʥʘ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. ʊʦʛʜʘ 

ʩʫʱʝʩʪʚʫʶʪ    ί ρ ί ρϳ     ʨʘʟʣʠʯʥʳʭ    ά ὲ -ʧʣʦʩʢʦʩʪʝʡ, 

ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ꞈ  ʠ ί ρ ί ρϳ  ʠʟ ʥʠʭ ʮʝʣʠʢʦʤ ʣʝʞʘʪ ʥʘ 

ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ί ʧʨʠʥʘʜʣʝʞʘʪ ὉὋάȟί. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʠʤʝʝʪʩʷ ʪʦʯʥʦ ί     ά ὲ -ʧʣʦʩʢʦʩʪʝʡ  ʚ  ὉὋάȟί,  ʢʦʪʦʨʳʝ  ʧʨʠ  

ʨʘʩʰʠʨʝʥʠʠ  ʠʭ  ʥʘ ʙʝʩʢʦʥʝʯʥʦʩʪʴ, ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ά ὲ ρ-ʧʣʦʩʢʦʩʪʴ 

ꞈ. ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʵʪʠ  ί    ά ὲ -ʧʣʦʩʢʦʩʪʝʡ ʦʙʨʘʟʫʶʪ ʩʚʷʟʢʫ 

ʧʣʦʩʢʦʩʪʝʡ ʩ ʚʝʨʰʠʥʦʡ .ꞈ 
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ː̌́̃́ ςȢ ˝̜̆̄̑̆̒̒̉̏̎̎̊ ́̎́̌̉̈ 

ɘ ρȢ ˙̝̏̅̆̌ ̉ ̏̂̉̚ ̠̆̐̑̆̅̐̏̌̏̇̆̎̉ 

ɺ ʢʥʠʛʝ ʙʫʜʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʤʦʜʝʣʠ, ʣʠʥʝʡʥʳʝ ʧʦ ʧʘʨʘʤʝʪʨʘʤ. ʕʪʦ 
ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʟʫʯʘʝʤʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʠʤʝʶʪ ʚʠʜ 

ʂ Ἦ ὢȟȣȟὢ ȟ         ςȢρȢρ 

ʛʜʝ h ï ʥʝʢʦʪʦʨʘʷ ʟʘʚʠʩʠʤʘʷ ʧʝʨʝʤʝʥʥʘʷ; —ȟȣȟ—  ï ʚʝʢʪʦʨ 

ʥʝʠʟʚʝʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ;Ἦ ὢȟȣȟὢ Ὢὢȟȣȟὢ ȟȣȟὪ ὢȟȣȟ
ὢ  ʚʝʢʪʦʨ ʠʟʚʝʩʪʥʳʭ ʬʫʥʢʮʠʡ. 
ɼʣʷ ʚʳʩʢʘʟʳʚʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʩʫʞʜʝʥʠʡ ʦ ʤʦʜʝʣʠ (2.1.1) ʙʫʜʝʤ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ N ʥʘʙʣʶʜʝʥʠʡ ώȟȣȟώȟ ʢʦʪʦʨʳʝ ʜʘʶʪ ʩ ʦʰʠʙʢʘʤʠ 
‐  ό ρȟȣȟὔ ʟʥʘʯʝʥʠʷ – –ὢ ȟȣȟὢ ȟ ʛʜʝ ὢ ȟȣȟὢ  ï ʟʥʘʯʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʶʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʝʨʝʤʝʥʥʳʝ ὢȟȣȟὢ  ʚ u-ʤ 
ʵʢʩʧʝʨʠʤʝʥʪʝ. ʆʙʣʘʩʪʴ ʚʦʟʤʦʞʥʳʭ ʠʟʤʝʥʝʥʠʡ ʟʥʘʯʝʥʠʡ ʧʝʨʝʤʝʥʥʳʭ 

ὢȟȣȟὢ ȟ ʧʨʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪ, ʦʙʨʘʟʫʝʪ ʦʙʣʘʩʪʴ 
ʠʟʤʝʨʝʥʠʡ, ʠʣʠ ʦʙʣʘʩʪʴ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ʆʪʥʦʩʠʪʝʣʴʥʦ ʦʰʠʙʦʢ ‐ȟȣȟ‐ ʙʫʜʝʤ ʚʩʶʜʫ ʜʘʣʝʝ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ 

Ὁ‐ πȠ  Ὁ‐‐ πȠ  Ὁ‐ „  ὭȟὮ ρȟȣȟὔȟ 

ʠʣʠ (ʚ ʤʘʪʨʠʯʥʦʤ ʚʠʜʝ) 

Ὁ πȠ    Ἇ„ȟ       ςȢρȢς 

ʛʜʝ ‐ȟȣȟ‐ ;  ï ʢʦʚʘʨʠʘʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ ʚʝʢʪʦʨʘ e ; Ἇ  ï 
ʝʜʠʥʠʯʥʘʷ ʤʘʪʨʠʮʘ ʧʦʨʷʜʢʘ N.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ώ Ἦ ὢ ȟȣȟὢ ⱠȢ      ςȢρȢσ 

ʄʘʪʨʠʮʫ 

Ἆ   
ὢ ȣ ὢ
ể Ệ ể
ὢ Ễ ὢ

         ςȢρȢτ 

ʥʘʟʦʚʝʤ ʤʘʪʨʠʮʝʡ ʧʣʘʥʘ ʠʣʠ ʧʣʘʥʦʤ. 
ʈʘʚʝʥʩʪʚʦ (2.1.3) ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʧʠʩʘʥʦ ʚ ʤʘʪʨʠʯʥʦʤ ʚʠʜʝ: 

ὁ ἦ ȟ        ςȢρȢυ 
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ʠʣʠ ʚʩʣʝʜʩʪʚʠʝ (2.1.2) 

Ὁὁ ἦ ȟ         

ʛʜʝ ὁ ώȟȣȟώ , ʠ 

ἦ   
Ὢὢ ȟȣȟὢ ȣ Ὢ ὢ ȟȣȟὢ
              ể Ệ               ể
Ὢὢ ȟȣȟὢ Ễ Ὢ ὢ ȟȣȟὢ

  Ȣ 

ʄʘʪʨʠʮʫ X ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʤʘʪʨʠʮʝʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʣʘʥʘ Ἆ  ʜʣʷ 
ʤʦʜʝʣʠ (2.1.5). ʄʘʪʨʠʮʘ X ʯʘʩʪʦ ʥʘʟʳʚʘʝʪʩʷ ʤʘʪʨʠʮʝʡ ʥʝʟʘʚʠʩʠʤʳʭ 
ʧʝʨʝʤʝʥʥʳʭ. ʆʜʥʘʢʦ ʜʘʣʝʝ ʥʘʨʷʜʫ ʩʦ ʩʣʫʯʘʝʤ ʤʘʪʨʠʮʳ X ʧʦʣʥʦʛʦ ʨʘʥʛʘ 
ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʣʫʯʘʡ ʥʝʧʦʣʥʦʛʦ ʨʘʥʛʘ ʤʘʪʨʠʮʳ X. ʊʦʛʜʘ ʪʝʨʤʠʥ 
çʤʘʪʨʠʮʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚè ʙʫʜʝʪ ʙʦʣʝʝ ʫʜʘʯʥʳʤ. 

ɘ ςȢ ˛̗̆̎̉̃́̎̉̆ ̐́̑́̍̆̓̑̏̃ ̉ ̘̖̐́̑́̍̆̓̑̉̆̒̋̉ ̗̔̎̋̉̊̕ 

ʆʮʝʥʢʠ —ȟȣȟ— ʥʝʠʟʚʝʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ —ȟȣȟ— ʙʫʜʝʤ ʥʘʭʦʜʠʪʴ ʧʨʠ 
ʧʦʤʦʱʠ ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ, ʪʦ ʝʩʪʴ ʤʠʥʠʤʠʟʠʨʫʷ ʚʳʨʘʞʝʥʠʝ 

ὁ ἦ ὁ ἦ ◐ὁ ς ἦὁ ἦἦ  Ȣ   ςȢςȢρ 

ʄʘʪʨʠʮʘ ʤʦʤʝʥʪʦʚ, ʠʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ, ἦἦ ʙʫʜʝʪ 
ʥʝʦʪʨʠʮʘʪʝʣʴʥʦʡ. ɽʩʣʠ ʞʝ ἦ ï ʤʘʪʨʠʮʘ ʧʦʣʥʦʛʦ ʨʘʥʛʘ, ἦἦ ʙʫʜʝʪ 
ʥʝʚʳʨʦʞʜʝʥʥʦʡ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʥʦʡ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ 

ʤʠʥʠʤʫʤ ʚʳʨʘʞʝʥʠʷ (2.2.1) ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʝʜʠʥʩʪʚʝʥʥʦʡ ʪʦʯʢʝ 

—ȟȣȟ— , ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʥʘʡʪʠ ʢʘʢ ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʭ ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ 

ἦἦ ἦὁ Ȣ        ςȢςȢς 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ἦἦ ἦὁ Ȣ        ςȢςȢσ 

ʕʪʦ ʨʝʰʝʥʠʝ —ȟȣȟ—  ʥʘʟʳʚʘʝʪʩʷ ʤ.ʥ.ʢ.-ʦʮʝʥʢʘʤʠ (ʦʮʝʥʢʘʤʠ 

ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ) ʧʘʨʘʤʝʪʨʦʚ —ȟȣȟ—. ʕʪʠ ʦʮʝʥʢʠ ʦʙʣʘʜʘʶʪ 
ʥʝʢʦʪʦʨʳʤʠ ʭʦʨʦʰʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: 

1. ɺʝʢʪʦʨ  ï ʥʝʩʤʝʱʝʥʥʘʷ ʦʮʝʥʢʘ ʚʝʢʪʦʨʘ ȟ ʪʦ ʝʩʪʴ Ὁ . 

2. — ʝʩʪʴ ʣʠʥʝʡʥʘʷ ʬʫʥʢʮʠʷ ʥʘʙʣʶʜʝʥʠʡ, ʠ ʜʠʩʧʝʨʩʠʷ ʦʮʝʥʢʠ— 
ʤʠʥʠʤʘʣʴʥʘ ʩʨʝʜʠ ʣʶʙʳʭ ʣʠʥʝʡʥʳʭ ʥʝʩʤʝʱʝʥʥʳʭ ʬʫʥʢʮʠʡ ʥʘʙʣʶʜʝʥʠʡ. 
ʇʦʢʘ ʥʝ ʦʛʦʚʦʨʝʥʦ ʧʨʦʪʠʚʥʦʝ, ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʣʫʯʘʡ ʧʦʣʥʦʛʦ 

ʨʘʥʛʘ ʤʘʪʨʠʮʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ X. 

ʆʮʝʥʢʘ Ἔ  ʥʝʢʦʪʦʨʦʡ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ Ἔ  (ʛʜʝ  ï ʤ.ʥ.ʢ.-

ʦʮʝʥʢʘ ʚʝʢʪʦʨʘ  ʥʘʟʳʚʘʝʪʩʷ ʤ.ʥ.ʢ.-ʦʮʝʥʢʦʡ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ 

Ἔ . 
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ɿʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʂ Ἦ ὢȟȣȟὢ  ʚ ʣʶʙʦʡ ʪʦʯʢʝ ὢȟȣȟὢ  ʝʩʪʴ 
ʦʜʥʘ ʠʟ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ. ʄ.ʥ.ʢ.-ʦʮʝʥʢʦʡ ʵʪʦʡ ʬʫʥʢʮʠʠ ʙʫʜʝʪ 

ʟʥʘʯʝʥʠʝ ʨʝʛʨʝʩʩʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ώ Ἦ ὢȟȣȟὢ   ʚ ʪʦʯʢʝ ὢȟȣȟὢ . 
ʉʚʦʡʩʪʚʘ ʤ.ʥ.ʢ.-ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʘʥʘʣʦʛʠʯʥʳ 

ʩʚʦʡʩʪʚʘʤ ʤ.ʥ.ʢ.-ʦʮʝʥʢʠ ʚʝʢʪʦʨʘ ʧʘʨʘʤʝʪʨʦʚ : 

1. Ἔ  ʝʩʪʴ  ʥʝʩʤʝʱʝʥʥʘʷ ʦʮʝʥʢʘ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ  Ἔ , ʪʦ 

ʝʩʪʴ ὉἜ Ἔ . 

2. ʆʮʝʥʢʘ Ἔ  ʝʩʪʴ ʣʠʥʝʡʥʘʷ ʬʫʥʢʮʠʷ ʥʘʙʣʶʜʝʥʠʡ, ʠ ʜʠʩʧʝʨʩʠʷ 

ʦʮʝʥʢʠ Ἔ  ʤʠʥʠʤʘʣʴʥʘ ʩʨʝʜʠ ʚʩʝʭ ʣʠʥʝʡʥʳʭ ʥʝʩʤʝʱʝʥʥʳʭ ʬʫʥʢʮʠʡ 
ʥʘʙʣʶʜʝʥʠʡ. 

ʂʦʚʘʨʠʘʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ ʚʝʢʪʦʨʘ ʤ.ʥ.ʢ.-ʦʮʝʥʦʢ  ʥʘʭʦʜʠʪʩʷ 
ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ἦἦ „Ȣ       ςȢςȢτ 

ɼʠʩʧʝʨʩʠʷ ʤ.ʥ.ʢ.-ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ Ἔ  ʝʩʪʴ 

„ Ἔ Ἔ Ἔ Ȣ       ςȢςȢυ 

ʇʨʝʜʩʪʘʚʣʷʶʪ ʠʥʪʝʨʝʩ ʦʮʝʥʢʠ l ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ Ἔ ȟȣȟ
Ἔ  ʠʣʠ (ʚ ʤʘʪʨʠʯʥʦʤ ʚʠʜʝ) ʦʮʝʥʢʘ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʚʝʢʪʦʨʘ ἢ . ʊʦʛʜʘ 

ʚʝʢʪʦʨ ʤ.ʥ.ʢ.-ʦʮʝʥʦʢ ἢ  ʠʤʝʝʪ ʢʦʚʘʨʠʘʮʠʦʥʥʫʶ ʤʘʪʨʠʮʫ ἢ ἢ. 
ɼʣʷ ʟʘʜʘʥʥʦʛʦ ʧʣʘʥʘ D ʠ ʜʣʷ ʤʦʜʝʣʠ (2.1.3) ʨʘʩʩʤʦʪʨʠʤ k-ʤʝʨʥʳʡ 

ʵʣʣʠʧʩʦʠʜ, ʮʝʥʪʨ ʢʦʪʦʨʦʛʦ ʩʦʚʧʘʜʘʝʪ ʩ ʪʦʯʢʦʡ  ï ʤ.ʥ.ʢ.-ʦʮʝʥʢʦʡ ʚʝʢʪʦʨʘ 
ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ (2.1.3) ʧʨʠ ʧʦʤʦʱʠ ʧʣʘʥʘ D. ʕʣʣʠʧʩʦʠʜ ʚʳʙʝʨʝʤ ʪʘʢʠʤ, 
ʯʪʦʙʳ ʧʨʠ ʫʩʣʦʚʠʠ ʧʦʩʪʦʷʥʩʪʚʘ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʥʝʤ, ʤʦʤʝʥʪʳ 
ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʵʪʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʙʨʘʟʦʚʳʚʘʣʠ ʢʦʚʘʨʠʘʮʠʦʥʥʫʶ 

ʤʘʪʨʠʮʫ ʤ.ʥ.ʢ.-ʦʮʝʥʦʢ ʚʝʢʪʦʨʘ  (2.2.4). ʕʪʦʪ ʵʣʣʠʧʩʦʠʜ ʥʘʟʳʚʘʝʪʩʷ 

ʵʣʣʠʧʩʦʠʜʦʤ ʨʘʩʩʝʷʥʠʷ ʚʝʢʪʦʨʘ  ʦʮʝʥʦʢ ʧʘʨʘʤʝʪʨʦʚ. 
ʉʬʦʨʤʫʣʠʨʫʝʤ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʭʦʨʦʰʠʭ ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʤʠ ʦʙʣʘʜʘʶʪ 

ʤ.ʥ.ʢ.-ʦʮʝʥʢʠ: 

3. ɼʣʷ ʣʶʙʦʡ ʥʝʩʤʝʱʝʥʥʦʡ ʣʠʥʝʡʥʦʡ ʦʮʝʥʢʠ  

gȟ        ςȢςȢφ 

ʛʜʝ g ð ʥʝʢʦʪʦʨʘʷ ʥʝʦʪʨʠʮʘʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʥʘʷ ʤʘʪʨʠʮʘ. 

ʉʣʝʜʫʶʱʠʝ ʪʨʠ ʩʚʦʡʩʪʚʘ ʷʚʣʷʶʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʩʦʦʪʥʦʰʝʥʠʷ (2.2.6). 
4. ʄ.ʥ.ʢ.-ʦʮʝʥʢʠ ʠʤʝʶʪ ʥʘʠʤʝʥʴʰʫʶ ʦʙʦʙʱʝʥʥʫʶ ʜʠʩʧʝʨʩʠʶ, ʪʦ ʝʩʪʴ 

ʥʘʠʤʝʥʴʰʠʡ ʦʧʨʝʜʝʣʠʪʝʣʴ ʢʦʚʘʨʠʘʮʠʦʥʥʦʡ ʤʘʪʨʠʮʳ: 

ÄÅÔ ÄÅÔ  Ȣ 

5. ʄ.ʥ.ʢ.-ʦʮʝʥʢʠ ʧʨʠʚʦʜʷʪ ʢ ʥʘʠʤʝʥʴʰʝʤʫ ʦʙʲʝʤʫ ʵʣʣʠʧʩʦʠʜʘ 
ʨʘʩʩʝʷʥʠʷ ʦʮʝʥʦʢ ʧʘʨʘʤʝʪʨʦʚ. 
6. ɼʣʷ ʤ.ʥ.ʢ.-ʦʮʝʥʦʢ 
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4Ò 4Ò  Ȣ 

ɘ σȢ ˛̗̆̎̉̃́̎̉̆ ̅̉̒̐̆̑̒̉̉ ̙̏̉̂̋̉ ̉  ̐̑ ̏̃̆̑̋́ ̎́ ̝̎̆́̅̆̋̃́̓̎̏̒̓ 

ʀʟ ʨʘʚʝʥʩʪʚʘ (2.2.2) ʩʣʝʜʫʝʪ, ʯʪʦ ʤʠʥʠʤʫʤ ʩʫʤʤʳ ʢʚʘʜʨʘʪʦʚ (2.2.1), ʠʣʠ 
ʦʩʪʘʪʦʯʥʘʷ ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ 

Ὑ ὁὁ ἦὁ Ȣ 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ὉὙ ὔ Ὧ„. ʇʦʵʪʦʤʫ 

„ Ὑ ὔ Ὧϳ         ςȢσȢρ 

ʝʩʪʴ ʥʝʩʤʝʱʝʥʥʘʷ ʦʮʝʥʢʘ ʜʠʩʧʝʨʩʠʠ „. 
ɼʨʫʛʦʡ ʩʧʦʩʦʙ ʥʘʭʦʞʜʝʥʠʷ ʦʮʝʥʢʠ ʜʠʩʧʝʨʩʠʠ ʦʰʠʙʢʠ ʩʦʩʪʦʠʪ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ  r  ʩʝʨʠʡ ʧʦʚʪʦʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ 

ώ ȟȣȟώ ȟ
Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ
ώ ȟȣȟώ  ȟ

 

ʛʜʝ ώ Ἦ ὢ ȟȣȟὢ ‐Ȣ 
ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʩʤʝʱʝʥʥʘʷ ʦʮʝʥʢʘ ʜʠʩʧʝʨʩʠʠ ʦʰʠʙʢʠ ʝʩʪʴ 

ί
В В

В
       ςȢσȢς 

ʛʜʝ 

ώ
В

ȟ   Ὑ В В ώ ώ ȟὲ В ὲ ὶ Ȣ  

ʂʦʛʜʘ ʤʦʜʝʣʴ (2.1.3) ʩʧʨʘʚʝʜʣʠʚʘ, ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʦʮʝʥʢʠ ʜʠʩʧʝʨʩʠʠ ʦʰʠʙʢʠ (2.3.1). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʮʝʥʢʘ (2.3.2) ʤʦʞʝʪ ʙʳʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʧʨʦʚʝʨʢʠ ʤʦʜʝʣʠ (2.1.3) ʥʘ ʥʝʘʜʝʢʚʘʪʥʦʩʪʴ. ɼʣʷ ʵʪʦʛʦ 
ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʧʨʝʜʧʦʣʦʞʝʥʠʷʤʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʰʠʙʦʢ ʀȢ 
ɹʫʜʝʤ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ 

ὔͯ ȟἏ„ Ȣ        ςȢσȢσ 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʪʘʪʠʩʪʠʢʘ 

ϳ

ϳ
       ςȢσȢτ 

ʠʤʝʝʪ F-ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʠ ὔ Ὧ ὲ ʠ ὲ ʩʪʝʧʝʥʷʭ ʩʚʦʙʦʜʳ. ʇʦʵʪʦʤʫ 
ʩʣʝʜʫʝʪ ʩʨʘʚʥʠʚʘʪʴ ʦʪʥʦʰʝʥʠʝ (2.3.4) ʩʦ ρππρ ‌Ϸ -ʥʦʡ ʪʦʯʢʦʡ F-

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠ ὔ Ὧ ὲ ʠ ὲ ʩʪʝʧʝʥʷʭ ʩʚʦʙʦʜʳ. ɽʩʣʠ ʦʪʥʦʰʝʥʠʝ 
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(2.3.4) ʟʥʘʯʠʤʦ, ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʛʠʧʦʪʝʟʘ ʦ ʪʦʤ, ʯʪʦ ʤʦʜʝʣʴ ʠʤʝʝʪ ʚʠʜ 
(2.1.3), ʩʢʦʨʝʝ ʚʩʝʛʦ, ʥʝʚʝʨʥʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʩʤʝʱʝʥʥʦʡ ʦʮʝʥʢʦʡ 
ʜʠʩʧʝʨʩʠʠ ʦʰʠʙʢʠ ʙʫʜʝʪ ʪʦʣʴʢʦ ʦʮʝʥʢʘ (2.3.2). ɽʩʣʠ ʦʪʥʦʰʝʥʠʝ (2.3.4) 
ʥʝʟʥʘʯʠʤʦ, ʪʦ ʥʝʪ ʦʩʥʦʚʘʥʠʡ ʦʪʚʝʨʛʘʪʴ ʛʠʧʦʪʝʟʫ ʦ ʪʦʤ, ʯʪʦ ʤʦʜʝʣʴ ʠʤʝʝʪ 
ʚʠʜ (2.1.3). 

ɘ τȢ ˜̑̏̃̆̑̋́ ̄̉̐̏̓̆̈ ̉ ̝̉̎̓̆̑̃́̌̎̏̆ ̗̏̆̎̉̃́̎̉̆ 

ɹʫʜʝʤ ʦʧʷʪʴ ʧʨʝʜʧʦʣʘʛʘʪʴ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʤʦʜʝʣʠ (2.1.3) ʠ ʚʳʧʦʣʥʝʥʠʝ 
ʧʨʝʜʧʦʩʳʣʢʠ (2.3.3). 
ʇʫʩʪʴ ʧʨʦʚʝʨʷʝʤʘʷ ʛʠʧʦʪʝʟʘ ʠʤʝʝʪ ʚʠʜ 

ἢ ȟ         ςȢτȢρ 

ʛʜʝ 2Ç ἢ ή. 
ʇʫʩʪʴ ʦʙʱʝʝ ʨʝʰʝʥʠʝ (2.4.1) ʝʩʪʴ 

Ἕ  ȟ         ςȢτȢς 

ʛʜʝ Q ð ʤʘʪʨʠʮʘ ʨʘʟʤʝʨʘ Ὧ Ὧ ή; 2Ç Ἕ Ὧ ή ʠ ἢἝ ;  ï ʚʝʢʪʦʨ 

ʠʟ Ὧ ή ɻʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʟʘ ʥʦʚʳʝ ʧʘʨʘʤʝʪʨʳ.  
ʇʦʩʪʘʥʦʚʢʘ ʨʝʰʝʥʠʷ (2.4.2) ʚ ʤʦʜʝʣʴ (2.1.3) ʧʨʠʚʦʜʠʪ ʢ ʨʝʜʫʮʠʨʦʚʘʥʥʦʡ 

ʤʦʜʝʣʠ 

%ὁ ἦ ἦἝ ȟ        ςȢτȢσ 

ʛʜʝ ἦἝ ï ʤʘʪʨʠʮʘ ʨʘʟʤʝʨʘ ὔ Ὧ ή. 
ɺʝʢʪʦʨ ʧʘʨʘʤʝʪʨʦʚ  ʤʦʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥ ʠʟ ʥʦʚʦʡ ʤʦʜʝʣʠ (2.4.3) ʧʦ 

ʤʝʪʦʜʫ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ἦἝ ʝʩʪʴ ʤʘʪʨʠʮʘ ʧʦʣʥʦʛʦ 
ʨʘʥʛʘ. ʅʦ 

2ÇἦἝ 2Ç
ἦ
ἢ

2Çἢȟ 

ʧʦʵʪʦʤʫ ἦἝ ʝʩʪʴ ʤʘʪʨʠʮʘ ʧʦʣʥʦʛʦ ʨʘʥʛʘ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ 

ἦ
ἢ

 

ʝʩʪʴ ʤʘʪʨʠʮʘ ʧʦʣʥʦʛʦ ʨʘʥʛʘ. 
ʅʦʚʘʷ ʦʩʪʘʪʦʯʥʘʷ ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʠʤʝʝʪ ʚʠʜ 

Ὑ ὁὁ Ἕἦὁȟ 

ʛʜʝ ἝἦἦἝ Ἕἦὁ. 
ʆʪʥʦʰʝʥʠʝ 

Ὑ Ὑ ήϳ

Ὑ ὔ Ὧϳ
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ʠʤʝʝʪ F-ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʠ  ὔ Ὧ  ʠ  ή ʩʪʝʧʝʥʷʭ ʩʚʦʙʦʜʳ ʠ ʤʦʞʝʪ ʙʳʪʴ 
ʩʨʘʚʥʝʥʦ ʩʦ ρππρ ‌Ϸ-ʡ ʪʦʯʢʦʡ ʵʪʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 
ʆʧʠʩʘʥʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʝʡ ʪʘʙʣʠʮʳ. 
 

ʊʘʙʣʠʮʘ 1 

ɼʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ 
 

 ʏʠʩʣʦ 
ʩʪʝʧʝʥʝʡ 
ʩʚʦʙʦʜʳ 

 
ʉʫʤʤʘ ʢʚʘʜʨʘʪʦʚ 

ʉʨʝʜʥʠʡ 
ʢʚʘʜʨʘʪ 

ʆʪʢʣʦʥʝʥʠʝ 
ʦʪ ʛʠʧʦʪʝʟʳ 

ἢ π 
q Ὑ Ὑ  Ὑ Ὑ ήϳ  

ʆʩʪʘʪʦʯʥʘʷ 
ʩʫʤʤʘ 

ὔ Ὧ Ὑ
άὭὲ
  Ὸ

ὁ ἦ ὁ ἦ  Ὑ ὔ Ὧϳ  

ʆʩʪʘʪʦʯʥʘʷ 
ʩʫʤʤʘ ʧʨʠ 
ʫʩʣʦʚʠʠ 

ἢ  

ὔ Ὧ
ή 

Ὑ
   άὭὲ
ἢ π

ὁ ἦ ὁ ἦ   

 

ʉʦʚʤʝʩʪʥʳʝ ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ ʜʣʷ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʦ 
ʥʝʟʘʚʠʩʠʤʳʭ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʟʘʜʘʚʘʝʤʳʭ ʚʝʢʪʦʨʦʤ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ἢ ȟ ʩʪʨʦʷʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʦʛʦ, ʯʪʦ 

ὖ
ἢ ἢ ἢ ἢὝ ἢ ἢ

Ὂ ρ ‌ȟ 

ʛʜʝ ʎ ʟʘʜʘʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ (2.3.1). 

ɘ υȢ ˞̍̆̆̎̉̆̚ ̜̖̑̆̄̑̆̒̒̉̏̎̎ ̗̏̆̎̏̋ 

ʄ.ʥ.ʢ.-ʦʮʝʥʢʘ  ʝʩʪʴ ʥʝʩʤʝʱʝʥʥʘʷ ʦʮʝʥʢʘ ʚʝʢʪʦʨʘ ʧʘʨʘʤʝʪʨʦʚ  ʪʦʣʴʢʦ 
ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʦʩʪʫʣʠʨʫʝʤʘʷ ʤʦʜʝʣʴ (2.1.5) ʚʝʨʥʘ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 
ʦʮʝʥʢʠ ʙʫʜʫʪ ʩʤʝʱʝʥʥʳʤʠ. ʊʘʢ, ʝʩʣʠ ʠʩʪʠʥʥʘʷ ʤʦʜʝʣʴ ʚ ʦʪʣʠʯʠʝ ʦʪ 
ʧʦʩʪʫʣʠʨʫʝʤʦʡ (2.1.5) ʠʤʝʝʪ ʚʠʜ 

Ὁὁ ἦ ἦ ȟ 

ʪʦ ʝʩʪʴ ʩʦʜʝʨʞʠʪ ʯʣʝʥʳ ἦ , ʢʦʪʦʨʳʝ ʥʝ ʫʯʠʪʳʚʘʣʠʩʴ ʧʨʠ ʦʮʝʥʢʝ 

ʧʘʨʘʤʝʪʨʦʚ , ʪʦ 

Ὁ ἦἦ ἦἦ  Ȣ      ςȢυȢρ 

ʄʘʪʨʠʮʘ Ἃ ἦἦ ἦἦ ʥʘʟʳʚʘʝʪʩʷ ʤʘʪʨʠʮʝʡ ʩʤʝʱʝʥʠʷ. ʉʤʝʱʝʥʠʝ 

Ἃ , ʢʘʢ ʚʠʜʥʦ ʠʟ ʨʘʚʝʥʩʪʚʘ (2.5.1), ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʦʨʘ ʤʘʪʨʠʮʳ ʧʣʘʥʘ. 
ʈʘʟʫʤʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ, ʘ ʠʥʦʛʜʘ ʠ ʧʦʣʥʦʩʪʴʶ 
ʠʩʢʣʶʯʠʪʴ ʩʤʝʱʝʥʠʝ. 
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ɘ φȢ ˞̘̌̔́̊ ̒ ̘̠̏̄̑́̎̉̆̎̉̍̉ ̎́ ̜̐́̑́̍̆̓̑ 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʜʣʷ ʩʭʝʤʳ, ʟʘʜʘʚʘʝʤʦʡ ʤʦʜʝʣʴʶ (2.1.5), ʚʳʧʦʣʥʷʶʪʩʷ 
ʥʝʢʦʪʦʨʳʝ ʨʘʚʝʥʩʪʚʘ ʥʘ ʧʘʨʘʤʝʪʨʳ 

ἢ Ȣ         ςȢφȢρ 

ɹʫʜʝʤ ʦʮʝʥʠʚʘʪʴ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ Ἔ  ʪʘʢʠʝ, ʯʪʦ Ἔ  ʥʝ 
ʧʨʝʜʩʪʘʚʠʤʦ ʚ ʚʠʜʝ ʣʠʥʝʡʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʩʪʨʦʢ ʊ. ʕʪʦʪ ʩʣʫʯʘʡ ʤʦʞʝʪ ʙʳʪʴ 
ʩʚʝʜʝʥ ʢ ʦʧʠʩʘʥʥʦʤʫ ʚʳʰʝ ʪʝʭʥʠʢʦʡ, ʥʘʟʳʚʘʝʤʦʡ ʨʝʜʫʮʠʨʦʚʘʥʠʝʤ ʠ 

ʠʟʣʦʞʝʥʥʦʡ ʚ Ä4 ɻʪʦʡ ʛʣʘʚʳ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʠʩʭʦʜʥʳʡ ʚʝʢʪʦʨ  ʠʟ k 

ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʚʝʢʪʦʨʦʤ  ʩ ʤʝʥʴʰʠʤ ʯʠʩʣʦʤ Ὧ ή 
ʧʘʨʘʤʝʪʨʦʚ ʩ ʧʦʤʦʱʴʶ ʚʳʨʘʞʝʥʠʷ (2.4.2.). ʇʨʠ ʵʪʦʤ ʧʦʣʫʯʠʤ ʩʭʝʤʫ, 
ʟʘʜʘʚʘʝʤʫʶ ʨʝʜʫʮʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʴʶ (2.4.3). 

ʇʫʩʪʴ 2ÇἦἝ Ὧ ή. ʊʦʛʜʘ ʥʝʩʤʝʱʝʥʥʘʷ ʦʮʝʥʢʘ  ʚʝʢʪʦʨʘ 

ʧʘʨʘʤʝʪʨʦʚ  ʤʦʞʝʪ ʙʳʪʴ ʥʘʡʜʝʥʘ ʠʟ ʵʪʦʡ ʩʭʝʤʳ ʧʦ ʤʝʪʦʜʫ ʥʘʠʤʝʥʴʰʠʭ 

ʢʚʘʜʨʘʪʦʚ. ʆʮʝʥʢʘ  ʥʘʭʦʜʠʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

Ἕ Ȣ 

ʕʪʘ ʦʮʝʥʢʘ ʤʦʞʝʪ ʙʳʪʴ ʥʘʡʜʝʥʘ ʪʘʢʞʝ ʧʫʪʝʤ ʤʠʥʠʤʠʟʘʮʠʠ ʚʳʨʘʞʝʥʠʷ 

ὁ ἦ ὁ ἦ  ʧʨʠ ʦʛʨʘʥʠʯʝʥʠʷʭ ʥʘ ʧʘʨʘʤʝʪʨʳ (2.6.1). ʇʦʵʪʦʤʫ  

ʥʘʟʳʚʘʝʪʩʷ ʤ.ʥ.ʢ.-ʦʮʝʥʢʦʡ ʚʝʢʪʦʨʘ ʧʘʨʘʤʝʪʨʦʚ  ʧʨʠ ʦʛʨʘʥʠʯʝʥʠʠ (2.6.1). 

ɸʥʘʣʦʛʠʯʥʦ ʧʨʝʜʳʜʫʱʝʤʫ (ʩ ʟʘʤʝʥʦʡ Ὧ ʥʘ Ὧ ή) ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ 
ʤ.ʥ.ʢ.-ʦʮʝʥʢʘʭ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʠʣʠ ʦ ʤ.ʥ.ʢ.-ʦʮʝʥʢʝ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʚʝʢʪʦʨʘ ἢ , ʩʪʨʦʠʪʴ ʢʦʚʘʨʠʘʮʠʦʥʥʫʶ ʤʘʪʨʠʮʫ ʚʝʢʪʦʨʘ 

ʤ.ʥ.ʢ.-ʦʮʝʥʦʢ ȟ ʢʦʚʘʨʠʘʮʠʦʥʥʫʶ ʤʘʪʨʠʮʫ ʤ.ʥ.ʢ.-ʦʮʝʥʢʠ ἢ ȟ ʦʮʝʥʠʚʘʪʴ 
ʎ ʠ ʧʨʦʠʟʚʦʜʠʪʴ ʧʨʦʚʝʨʢʫ ʛʠʧʦʪʝʟ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʥʠʢʘʢʠʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʪʨʫʜʥʦʩʪʝʡ ʧʨʠ ʚʚʝʜʝʥʠʠ ʦʛʨʘʥʠʯʝʥʠʡ (2.6.1) ʥʝ ʚʦʟʥʠʢʘʝʪ. 
ɺʩʝ ʚʳʯʠʩʣʝʥʠʷ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʪʘʢʞʝ ʙʝʟ ʚʚʝʜʝʥʠʷ ʥʦʚʳʭ 

ʧʘʨʘʤʝʪʨʦʚ. ʊʝʭʥʠʢʘ ʵʪʠʭ ʚʳʯʠʩʣʝʥʠʡ ʦʧʠʩʘʥʘ ʚ ʢʥʠʛʝ C.R.Rao  [1]. 
ɹʦʣʝʝ ʧʦʜʨʦʙʥʳʝ ʩʚʝʜʝʥʠʷ ʧʦ ʨʘʩʩʤʦʪʨʝʥʥʳʤ ʚ ʵʪʦʡ ʛʣʘʚʝ ʚʦʧʨʦʩʘʤ 

ʤʦʞʥʦ ʪʘʢʞʝ ʧʦʣʫʯʠʪʴ ʠʟ ʢʥʠʛ [2, 3]. 

˘̉̓̆̑́̓̔̑́ 

1. Rao, C.R. (1973). Linear Statistical Inference and Its Applications, 2
nd
 

ed. New York: Wiley.ʉ.ʈ.ʈʘʦ.  

2. ScheffὩǲ, H. (1959). The analysis of variance. Oxford, England: Wiley. 
3. Draper, N.R. and Smith, H. (1973). Applied Regression Analysis. New 

York, London, Sydney: Wiley. 



 

ː̌́̃́ σȢ ˡ̜́̋̓̏̑̎̆ ̍̏̅̆̌̉ ̉ ̜̐̌́̎ 

ɘ ρȢ ĺ ̜̋̓̏̑̎̊ ̐̌́̎  

ʈʘʩʩʤʦʪʨʠʤ N ʥʘʙʣʶʜʝʥʠʡ ώȟȣȟώ ʠ m ʧʝʨʝʤʝʥʥʳʭ ὢ Ὥ ρȟȣȟά , 
ʧʨʠʥʠʤʘʶʱʠʭ ʚ  ʠ-ʤ ʦʧʳʪʝ ό ρȟȣȟὔ ʟʥʘʯʝʥʠʷ ὢ . ɹʫʜʝʤ ʧʨʝʜʧʦʣʘʛʘʪʴ, 
ʯʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʥʘʙʣʶʜʝʥʠʷ ώ ʩʚʷʟʘʥʦ ʩ ὢ , ʠʟʚʝʩʪʥʦʡ ʩ 
ʪʦʯʥʦʩʪʴʶ ʜʦ ʧʘʨʘʤʝʪʨʦʚ —ȟȣȟ— ʟʘʚʠʩʠʤʦʩʪʴʶ 

Ὁώ Ἦὢ ȟȣȟὢ ȟ 

ʛʜʝ —ȟȣȟ—  ʚʝʢʪʦʨ ʥʝʠʟʚʝʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ; Ἦ ὪȟȣȟὪ  

 ʚʝʢʪʦʨ ʠʟʚʝʩʪʥʳʭ ʬʫʥʢʮʠʡ. 

ɽʩʣʠ ʜʣʷ ʜʘʥʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ὢ ʚʩʝ ὢ  ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʥʝʢʦʪʦʨʳʝ 
ʯʠʩʣʘ, ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʧʝʨʝʤʝʥʥʫʶ ὢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʭʦʪʷ 

ʙʳ ʦʜʥʦ ʠʟ ʟʥʘʯʝʥʠʡ ὢ  ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʠʤʚʦʣ (ʙʳʪʴ ʤʦʞʝʪ, 

ʟʘʧʠʩʘʥʥʳʡ ʚ ʚʠʜʝ ʯʠʩʣʘ), ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʧʝʨʝʤʝʥʥʫʶ ὢ ʢʘʯʝʩʪʚʝʥʥʦʡ. 

ɼʘʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʥʝʣʴʟʷ 

ʧʨʠʟʥʘʪʴ ʩʪʨʦʛʠʤ. ɽʛʦ ʩʢʦʨʝʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʦʷʩʥʝʥʠʝ ʪʦʛʦ, ʚ 

ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʜʘʣʝʝ ʙʫʜʫʪ ʟʘʧʠʩʳʚʘʪʴʩʷ ʤʦʜʝʣʠ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʧʝʨʝʤʝʥʥʳʭ ʠʣʠ ʤʦʜʝʣʠ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ. ʉʪʨʦʛʠʡ ʩʧʦʩʦʙ 

ʚʚʝʜʝʥʠʷ ʵʪʠʭ ʧʦʥʷʪʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʩʯʠʪʘʪʴ ʢʘʯʝʩʪʚʝʥʥʳʤʠ 

ʧʝʨʝʤʝʥʥʳʤʠ ʪʝ, ʜʣʷ ʢʦʪʦʨʳʭ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʦʜʝʣʴ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʧʝʨʝʤʝʥʥʳʭ ʠ ʩʯʠʪʘʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʪʝ, ʜʣʷ ʢʦʪʦʨʳʭ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʦʜʝʣʴ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ. 

ʂʘʞʜʦʝ ʠʟ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʝʪ ʧʝʨʝʤʝʥʥʘʷ ὢ ʚ 
ʤʘʪʨʠʮʝ ʧʣʘʥʘ (ʠʣʠ ʧʨʦʩʪʦ ʧʣʘʥʝ) Ἆ ὢ  Ὥ ρȟȣȟάȠ  ό ρȟȣȟὔȟ 
ʥʘʟʦʚʝʤ ʫʨʦʚʥʝʤ. ʆʙʱʝʝ ʯʠʩʣʦ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ ʧʝʨʝʤʝʥʥʦʡ ὢ 
ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ ί. ʂʘʞʜʦʤʫ ʠʟ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ ʧʝʨʝʤʝʥʥʦʡ ὢ 
ʧʦʩʪʘʚʠʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʠʤʚʦʣʳ πȟρȟȣȟί ρ ȟ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, 

ʷʚʣʷʝʪʩʷ ʣʠ ʧʝʨʝʤʝʥʥʘʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʠʣʠ ʢʘʯʝʩʪʚʝʥʥʦʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʙʫʜʝʤ ʛʦʚʦʨʠʪʴ ʦ ʬʘʢʪʦʨʝ Ὂ  (ʢʘʯʝʩʪʚʝʥʥʦʤ ʠʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ), 

ʧʨʠʥʠʤʘʶʱʝʤ ʟʥʘʯʝʥʠʷ (ʧʦʜʜʝʨʞʠʚʘʶʱʝʛʦʩʷ ʥʘ ʫʨʦʚʥʷʭ) πȟρȟȣȟί ρ. 
ʊʦʛʜʘ ʤʘʪʨʠʮʘ ʧʣʘʥʘ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʧʠʩʘʥʘ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

Ἆ   
Ὂ ȣ Ὂ
Ễ Ệ Ễ
Ὂ ȣ Ὂ

  ȟ     
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ʛʜʝ ʩʪʦʣʙʮʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʬʘʢʪʦʨʘʤ, ʘ ʩʪʨʦʢʠ ï ʦʧʳʪʘʤ ʧʣʘʥʘ D; Ὂ 
ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʠʥʠʤʘʝʪ ʬʘʢʪʦʨ Ὂ ʚ u-ʦʤ ʦʧʳʪʝ. 

ʇʣʘʥ, ʩʦʩʪʦʷʱʠʡ ʠʟ ὔ ʦʧʳʪʦʚ ʠ ʚʢʣʶʯʘʶʱʠʡ ʬʘʢʪʦʨʳ ὊȟȣȟὊȟ 
ʠʤʝʶʱʠʝ ίȟȣȟί  ʫʨʦʚʥʝʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ ʯʝʨʝʟ 

ί ȣ ίȾȾὔ (ʠʣʠ ʧʨʦʩʪʦ ί ȣ ί). 
ʆʯʝʚʠʜʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʨʘʟʣʠʯʥʳʭ ʦʧʳʪʦʚ (ʩʪʨʦʢ ʚ ʤʘʪʨʠʮʝ 

ʧʣʘʥʘ) ʨʘʚʥʦ ίȣί . 
ʆʧʨʝʜʝʣʝʥʠʝ 3.1.1. ʇʣʘʥ ί ȣ ίȾȾὔȟʩʦʩʪʦʷʱʠʡ ʠʟ ὔ ίȣί 

ʨʘʟʣʠʯʥʳʭ ʦʧʳʪʦʚ, ʥʘʟʳʚʘʝʪʩʷ ʧʦʣʥʳʤ ʧʣʘʥʦʤ. ʇʣʘʥ, ʢʦʪʦʨʳʡ ʥʝ ʩʦʜʝʨʞʠʪ 

ʭʦʪʷ ʙʳ ʦʜʥʫ ʠʟ ίȣί ʢʦʤʙʠʥʘʮʠʡ, ʥʘʟʳʚʘʝʪʩʷ ʜʨʦʙʥʳʤ ʧʣʘʥʦʤ. 

ɺʦʦʙʱʝ ʛʦʚʦʨʷ, ʥʝ ʙʫʜʝʤ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʧʣʘʥ ʥʝ ʩʦʜʝʨʞʠʪ 

ʩʦʚʧʘʜʘʶʱʠʭ ʦʧʳʪʦʚ. 

ʆʧʨʝʜʝʣʝʥʠʝ 3.1.2. ʇʣʘʥ ʥʘʟʳʚʘʝʪʩʷ ʩʠʤʤʝʪʨʠʯʥʳʤ, ʝʩʣʠ ʚʩʝ ʬʘʢʪʦʨʳ 

ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʦʝ ʯʠʩʣʦ ʫʨʦʚʥʝʡ. ʇʣʘʥ ʥʘʟʳʚʘʝʪʩʷ ʨʘʚʥʦʤʝʨʥʳʤ, ʝʩʣʠ 

ʫʨʦʚʥʠ ʣʶʙʦʛʦ ʬʘʢʪʦʨʘ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʧʣʘʥʝ ʦʜʠʥʘʢʦʚʦʝ ʜʣʷ ʜʘʥʥʦʛʦ 

ʬʘʢʪʦʨʘ ʯʠʩʣʦ ʨʘʟ. 

ʇʣʘʥ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʬʘʢʪʦʨʥʳʤ ʚ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ ʤʦʜʝʣʠ, 

ʜʣʷ ʢʦʪʦʨʦʡ ʜʘʥʥʳʡ ʧʣʘʥ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ [1]. ɺʠʜʳ ʬʘʢʪʦʨʥʳʭ ʤʦʜʝʣʝʡ 

ʙʫʜʫʪ ʧʝʨʝʯʠʩʣʝʥʳ ʥʠʞʝ. 

ɘ ςȢ ˡ̠́̋̓̏̑̎́ ̝̍̏̅̆̌ ̠̅̌ ̘̜̖̋̏̌̉̆̒̓̃̆̎̎ ́̋̓̏̑̏̃̕ 

ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʚ ʧʣʘʥʝ D ʚʩʝ ʪ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ (ʩ ʯʠʩʣʘʤʠ 
ʫʨʦʚʥʝʡ ίȟȣȟί  ̒̏̏̓̃̆̓̒̓̃̆̎̎̏   ï ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ. ʈʘʩʩʤʦʪʨʠʤ ʪʦʛʜʘ 
ʩʣʝʜʫʶʱʫʶ ʤʦʜʝʣʴ: 

Ὁώὢȟȣȟὢ

ὦ ὦ Ὢ ὢ   ȣ  ὦ Ὢ ὢ

ὦ Ὢ ὢ   ȣ  ὦ Ὢ ὢ ɩȢ

    σȢςȢρ 

ɺ ʤʦʜʝʣʠ (3.2.1) ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ ʠ ʜʦʧʫʱʝʥʠʷ. 

ώὢȟȣȟὢ  ʥʘʙʣʶʜʝʥʠʝ ʚ ʪʦʯʢʝ ὢȟȣȟὢ . ɩ ʩʦʜʝʨʞʠʪ ʯʣʝʥʳ ʩ 

ʧʨʦʠʟʚʝʜʝʥʠʷʤʠ Ὧ  ȣ  
  ȣ  

Ὢ ὢ   ȣ  Ὢ ὢ  (Ὧ  ȣ  
  ȣ  

 ʢʦʥʩʪʘʥʪʳ, 

Ὥ  ȣ  ὭȢʉʠʩʪʝʤʘ ʬʫʥʢʮʠʡ ρȟὪ ὢ ȟȣȟὪ ὢ  ʣʠʥʝʡʥʦ 

ʥʝʟʘʚʠʩʠʤʘ ʚ ʪʦʯʢʘʭ ὢ ȟȣȟὢ . ʊʦ ʝʩʪʴ, 2Ç ἑ ί  ̅̌ ̠̟̌̂̏̄̏ Ὥ
ρȟȣȟάȟ   ʛʜʝ 

 ἑ   

ρ Ὢ ὢ ȣ Ὢ ὢ

ρ Ὢ ὢ ȣ Ὢ ὢ

ể        ể Ệ          ể

ρ Ὢ ὢ ȣ Ὢ ὢ

  Ȣ

                  

σȢςȢς 
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ʌʫʥʢʮʠʠ Ὢ ὢ  ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʠʥʦʤʘʤʠ q-ʡ ʩʪʝʧʝʥʠ ʦʪὢ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʢʘʞʜʦʛʦ i ʩʠʩʪʝʤʘ ʬʫʥʢʮʠʡ Ὢ ὢ ȟȣȟὪ ὢ  ʤʦʞʝʪ 

ʙʳʪʴ ʯʝʙʳʰʝʚʩʢʦʡ ʩʠʩʪʝʤʦʡ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʧʦʣʠʥʦʤʦʚ ʚ ʪʦʯʢʘʭ ὢ ȟȣȟὢ . 
ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʪʦʣʙʮʳ ʤʘʪʨʠʮʳ ἑ ʙʫʜʫʪ ʧʦʧʘʨʥʦ ʦʨʪʦʛʦʥʘʣʴʥʳ. ɹʫʜʝʤ 
ʥʘʟʳʚʘʪʴ ʪʦʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʤʦʜʝʣʴ ʯʝʙʳʰʝʚʩʢʦʡ. 

ʆʧʨʝʜʝʣʝʥʠʝ 3.2.1. ɽʩʣʠ ɩ ʩʦʜʝʨʞʠʪ ʚʩʝʚʦʟʤʦʞʥʳʝ ʯʣʝʥʳ ʩ 

ʧʨʦʠʟʚʝʜʝʥʠʷʤʠ Ὧȣ
ȣ
Ὢ ὢ ȣὪ ὢ     Ὥ Ễ Ὥȟ  ʙʫʜʝʤ 

ʥʘʟʳʚʘʪʴ ʤʦʜʝʣʴ (3.2.1) ʧʦʣʥʦʡ ʬʘʢʪʦʨʥʦʡ ʤʦʜʝʣʴʶ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚ (ʠʣʠ ὃ -ʤʦʜʝʣʴʶ) ʜʣʷ ʬʘʢʪʦʨʥʦʛʦ ʧʣʘʥʘ D. 

ʄʘʪʨʠʮʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʣʷ ὃ -ʤʦʜʝʣʠ (3.2.1) ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ 

ἦ   

ρ Ὢ ὢ ȣ Ὢ ὢ ȣ

ρ Ὢ ὢ ȣ Ὢ ὢ ȣ
ể         ể Ệ             ể Ệ

ρ Ὢ ὢ ȣ Ὢ ὢ ȣ

  Ȣ

     

σȢςȢσ 

ʆʧʨʝʜʝʣʝʥʠʝ 3.2.2. ʄʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ, ʧʘʨ ʬʘʢʪʦʨʦʚ ὊὊ 

Ὥ Ὥȟ ʪʨʦʝʢ ʬʘʢʪʦʨʦʚ ὊὊὊ    Ὦ Ὦ Ὦ ʠ ʪ. ʜ. ʥʘʟʦʚʝʤ ʬʘʢʪʦʨʥʳʤ 

ʤʥʦʞʝʩʪʚʦʤ W ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʣʝʜʫʶʱʝʛʦ ʫʩʣʦʚʠʷ: ʝʩʣʠ Ὂ   ȣ  Ὂ ᶰɱ , 

ʪʦ ʠ Ὂ   ȣ  Ὂ ᶰɱ ʜʣʷ ʚʩʝʭ ὺ ρȟȣȟὶ ρ ʠ ὰȟȣȟὰ ὲȟȣȟὲȟ    ὰ

  ȣ  ὰ . 
ʇʨʠʤʝʨ 3.2.1. ɼʣʷ ά τ ɻʣʝʤʝʥʪʳ ὊȟὊȟὊȟὊȟὊὊȟὊὊȟὊὊὊ ʥʝ 

ʦʙʨʘʟʫʶʪ ʬʘʢʪʦʨʥʦʛʦ ʤʥʦʞʝʩʪʚʘ W. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ὊὊὊᶰɱ, 
ʪʦ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ὊὊᶰɱ,ὊὊᶰɱ ʠ ὊὊᶰɱ. ʆʜʥʘʢʦ ʧʦʩʣʝʜʥʝʝ 
ʩʦʦʪʥʦʰʝʥʠʝ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ. ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʵʣʝʤʝʥʪʘ ὊὊ ʧʦʣʫʯʠʤ, 
ʦʯʝʚʠʜʥʦ, ʬʘʢʪʦʨʥʦʝ ʤʥʦʞʝʩʪʚʦ. 

ʆʧʨʝʜʝʣʝʥʠʝ 3.2.3. ʄʦʜʝʣʴ ʜʣʷ ʬʘʢʪʦʨʥʦʛʦ ʧʣʘʥʘ D 

Ὁώὢȟȣȟὢ  

ὦ В ὦ Ὢ ὢ   ȣ  ὦ Ὢ ὢ

В ὦȟὯȟὪ ὢ Ὢ ὢ Ễ 

ὦ
ȟ

Ὧ
ȟ

Ὢ ὢ Ὢ ὢ Ễ

   σȢςȢτ 

ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʬʘʢʪʦʨʥʦʡ ʤʦʜʝʣʴʶ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʜʣʷ 

ʬʘʢʪʦʨʥʦʛʦ ʤʥʦʞʝʩʪʚʘ W (ʠʣʠ ὃ -ʤʦʜʝʣʴʶ) ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʣʝʜʫʶʱʝʛʦ 

ʫʩʣʦʚʠʷ: ʝʩʣʠ ʤʦʜʝʣʴ (3.2.4) ʩʦʜʝʨʞʠʪ ʯʣʝʥ ʩ ʧʨʦʠʟʚʝʜʝʥʠʝʤ 

Ὧ  ȣ  
  ȣ  

Ὢ ὢ   ȣ  Ὢ ὢ  ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ ʥʘʙʦʨʘ ήȟȣȟήȟ ʪʦ ʦʥʘ 
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ʩʦʜʝʨʞʠʪ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʜʣʷ ʚʩʝʭ ή πȟȣȟί ρȟȣȟή

πȟȣȟί ρ (ʧʦʣʘʛʘʝʤ Ὢ ὢ ρ). 
ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʠʝ 3.2.3 ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 3.2.2. 

ὃ -ʤʦʜʝʣʴ (3.2.4) ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʦʙʱʝʡ ʤʦʜʝʣʴʶ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚ. ὃ -ʤʦʜʝʣʴȟ ʥʘʧʨʠʤʝʨ, ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ὃ -ʤʦʜʝʣʠ. 

ɘ σȢ ː̜̌́̃̎̆ ̞̜̆̋̓̕̕ ̉ ̞̜̆̋̓̕̕ ̃̈́̉̍̏̅̆̊̒̓̃̉ ̠

ɺ N-ʤʝʨʥʦʤ ʝʚʢʣʠʜʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ EN u-ʡ ʢʦʦʨʜʠʥʘʪʝ ʢʘʞʜʦʛʦ 

ʚʝʢʪʦʨʘ ʧʦʩʪʘʚʠʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʠ-ʡ ʦʧʳʪ ʧʣʘʥʘ D. 

ʆʧʨʝʜʝʣʝʥʠʝ 3.3.1. ʂʦʥʪʨʘʩʪʦʤ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʪʘʢʦʡ ʥʝʥʫʣʝʚʦʡ ʚʝʢʪʦʨ 

ὂ ᾀȟȣȟᾀ ᶰὉ, ʯʪʦ 

В ᾀ πȢ        σȢσȢρ 

ʆʧʨʝʜʝʣʝʥʠʝ 3.3.2. ɺʝʢʪʦʨʦʤ ʛʣʘʚʥʦʛʦ ɻ ʬʬʝʢʪʘ ʬʘʢʪʦʨʘ Ὂ ʧʣʘʥʘ D 

ʥʘʟʳʚʘʝʪʩʷ ʢʦʥʪʨʘʩʪ ʩ ʨʘʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʜʣʷ ʥʘʙʣʶʜʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ 

ʬʘʢʪʦʨ Ὂ ʚ ʧʣʘʥʝ D ʧʨʠʥʠʤʘʝʪ ʦʜʠʥʘʢʦʚʳʝ ʟʥʘʯʝʥʠʷ. ʕʪʦʪ ʚʝʢʪʦʨ 

ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʞʝ ʚʝʢʪʦʨʦʤ ʵʬʬʝʢʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʫʣʝʚʦʛʦ ʧʦʨʷʜʢʘ 

ʬʘʢʪʦʨʘ Ὂ ʧʣʘʥʘ D. 

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʚʚʝʜʝʥʦ ʧʦʥʷʪʠʝ ʚʝʢʪʦʨʘ ɻ ʬʬʝʢʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠ ̫

ὶ ς-ʛʦ ʧʦʨʷʜʢʘ  ὶ ςȟ  ʚʝʢʪʦʨ  ɻ ʬʬʝʢʪʘ  ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ  ὶ ρ-ʛʦ  

ʧʦʨʷʜʢʘ ʚʚʦʜʠʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʆʧʨʝʜʝʣʝʥʠʝ 3.3.3. ɺʝʢʪʦʨʦʤ  ɻ ʬʬʝʢʪʘ  ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ  ὶ ρ-ʛʦ  

ʧʦʨʷʜʢʘ ʠʣʠ ʚʝʢʪʦʨʦʤ r-ʬʘʢʪʦʨʥʦʛʦ ʵʬʬʝʢʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ 

ὊȟȣȟὊ ʧʣʘʥʘ D ʥʘʟʳʚʘʝʪʩʷ ʦʨʪʦʛʦʥʘʣʴʥʳʡ ʢʦ ʚʩʝʤ ʚʝʢʪʦʨʘʤ ʵʬʬʝʢʪʦʚ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠ ̫ʚʧʣʦʪʴ ʜʦ ʧʦʨʷʜʢʘ ὶ ς ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ ʧʣʘʥʘ D 

ʢʦʥʪʨʘʩʪ ʩ ʨʘʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʜʣʷ ʚʩʝʭ ʥʘʙʣʶʜʝʥʠʡ ʧʣʘʥʘ D ʩ 

ʦʜʠʥʘʢʦʚʳʤʠ ʢʦʤʙʠʥʘʮʠʷʤʠ ʫʨʦʚʥʝʡ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊȢ 
ɺ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʥʷʪʠʷʭ ʙʫʜʝʤ ʠʥʦʛʜʘ ʦʧʫʩʢʘʪʴ ʩʣʦʚʦ çʚʝʢʪʦʨè. 

ʃʠʥʝʡʥʘʷ ʢʦʤʙʠʥʘʮʠʷ ʥʝʩʢʦʣʴʢʠʭ ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ὶ ρ-ʛʦ 

ʧʦʨʷʜʢʘ ὶ ρ r ʬʘʢʪʦʨʦʚ ʝʩʪʴ, ʦʯʝʚʠʜʥʦ, ʵʬʬʝʢʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ὶ ρ-

ʛʦ ʧʦʨʷʜʢʘ ʪʝʭ ʞʝ ʬʘʢʪʦʨʦʚ ʣʠʙʦ ʥʫʣʝʚʦʡ ʚʝʢʪʦʨ. ʇʦʵʪʦʤʫ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʚʩʝʭ  ɻ ʬʬʝʢʪʦʚ  ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ  ὶ ρ-ʛʦ  ʧʦʨʷʜʢʘ  r  ʬʘʢʪʦʨʦʚ ʚʤʝʩʪʝ  ʩ 

ʥʫʣʝʚʳʤ ʚʝʢʪʦʨʦʤ ʝʩʪʴ ʣʠʥʝʡʥʦʝ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʦ ʧʨʦʩʪʨʘʥʩʪʚʘ Ὁ. 
ʆʧʨʝʜʝʣʝʥʠʝ 3.3.4. ʏʠʩʣʦʤ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ɻʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ὶ ρ-ʛʦ  ʧʦʨʷʜʢʘ  r  ʬʘʢʪʦʨʦʚ  ʜʣʷ  ʧʣʘʥʘ  D  ʥʘʟʳʚʘʝʪʩʷ  ʨʘʟʤʝʨʥʦʩʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʤ ʣʠʥʝʡʥʦʛʦ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʬʘʢʪʦʨʘ Ὂ 
ʜʣʷ ʣʶʙʦʛʦ ʧʣʘʥʘ ʨʘʚʥʦ ί ρ. 
ʊʨʝʙʦʚʘʥʠʝ ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʠ ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ 

ὶ ρ-ʛʦ ʧʦʨʷʜʢʘ ʢʦ ʚʩʝʤ ʵʬʬʝʢʪʘʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠ ̫ʚʧʣʦʪʴ ʜʦ ʧʦʨʷʜʢʘ 
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ὶ ς  ɻ ʪʠʭ ʞʝ ʬʘʢʪʦʨʦʚ, ʦʯʝʚʠʜʥʦ, ʵʢʚʠʚʘʣʝʥʪʥʦ ʪʨʝʙʦʚʘʥʠʶ 

ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʠ ʢ ʤʘʢʩʠʤʘʣʴʥʳʤ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳʤ ʩʠʩʪʝʤʘʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠ.̫ 

ʆʧʨʝʜʝʣʝʥʠʝ 3.3.5. ʄʘʪʨʠʮʫ ἐ , ʩʦʩʪʦʷʱʫʶ ʠʟ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʥʝʟʘʚʠʩʠʤʦʡ ʩʠʩʪʝʤʳ ʠʟ ί ρ ʚʝʢʪʦʨʦʚ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʬʘʢʪʦʨʘ Ὂ, 
ʥʘʟʦʚʝʤ ʤʘʪʨʠʮʝʡ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʬʘʢʪʦʨʘ ὊȢ ʄʘʪʨʠʮʫ ἐȟ ʩʦʩʪʦʷʱʫʶ ʠʟ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʝʟʘʚʠʩʠʤʦʡ ʩʠʩʪʝʤʳ ʚʝʢʪʦʨʦʚ ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʬʘʢʪʦʨʦʚ Ὂ ʠ Ὂ ʥʘʟʦʚʝʤ ʤʘʪʨʠʮʝʡ ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ Ὂ ʠ 

Ὂ ʠ ʪ. ʜ.  

ɺʚʝʜʝʤ ʩʣʝʜʫʶʱʝʝ ʦʙʦʟʥʘʯʝʥʠʝ: 

ȣ ᴁ  ἓȟἐȟȣȟἐȟἐ ȟȣȟἐȣ  ᴁȟ 

ʛʜʝ ἓ ʚʝʢʪʦʨ ʠʟ 1. 

ɼʘʣʝʝ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʣʶʙʘʷ ʤʘʪʨʠʮʘ, ʚʭʦʜʷʱʘʷ ʚ ȣ , 

ʥʦʨʤʠʨʦʚʘʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʵʣʝʤʝʥʪʦʚ ʣʶʙʦʛʦ ʝʝ 

ʩʪʦʣʙʮʘ ʨʘʚʥʘ N. ɺ ʤʘʪʨʠʮʝ ἐ ʦʪ ʢʘʞʜʦʛʦ ʧʦʜʤʥʦʞʝʩʪʚʘ ʦʜʠʥʘʢʦʚʳʭ ʩʪʨʦʢ 
ʦʩʪʘʚʠʤ ʪʦʣʴʢʦ ʧʦ ʦʜʥʦʡ ʩʪʨʦʢʝ ʠ ʜʦʙʘʚʠʤ ʩʣʝʚʘ ʩʪʦʣʙʝʮ ʠʟ ʝʜʠʥʠʮ. 

ʇʦʣʫʯʝʥʥʫʶ ʤʘʪʨʠʮʫ ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ .  

ʄʘʪʨʠʮʳ ἐ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʨʠʮ ἑ (3.2.2) ʜʣʷ 

ὃ -ʤʦʜʝʣʠ (3.2.1), ʪʘʢ ʢʘʢ 

2Ç ᴁ  ἓȟἐ  ᴁ 2Ç ίȢ 

ʇʨʠʤʝʨ 3.3.1. ʈʘʩʩʤʦʪʨʠʤ ʤʘʪʨʠʮʫ ʧʦʣʥʦʛʦ ʧʣʘʥʘ σ ς ʜʣʷ ʬʘʢʪʦʨʦʚ 
Ὂ ʠ Ὂ 

        Ὂ    Ὂ

Ἆ   

π π
ρ π
ς π
π ρ
ρ ρ
ς ρ

  Ȣ  
 

ʏʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʬʘʢʪʦʨʘ Ὂ ʨʘʚʥʦ 1, ʠ ʚʩʝ 
ʵʪʠ ʛʣʘʚʥʳʝ ʵʬʬʝʢʪʳ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʤʥʦʞʠʪʝʣʷ ʩʦʚʧʘʜʘʶʪ ʩ ʛʣʘʚʥʳʤ 

ʵʬʬʝʢʪʦʤ ρȟρȟρȟρȟρȟρ . ʏʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʛʣʘʚʥʳʭ 

ʵʬʬʝʢʪʦʚ ʬʘʢʪʦʨʘ Ὂ ʨʘʚʥʦ 2. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʶʪ ʜʚʘ ʣʠʥʝʡʥʦ 
ʥʝʟʘʚʠʩʠʤʳʭ ʚʝʢʪʦʨʘ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʬʘʢʪʦʨʘ Ὂ, ʦʙʨʘʟʫʶʱʠʭ ʤʘʪʨʠʮʫ 

ἐρ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ. ʕʪʘ ʤʘʪʨʠʮʘ ʤʦʞʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʡ ʚʠʜ (ʟʜʝʩʴ ʠ 

ʜʘʣʝʝ ʙʫʜʝʤ ʟʘʧʠʩʳʚʘʪʴ ʤʘʪʨʠʮʳ ʚ ʮʝʣʳʭ ʯʠʩʣʘʭ ʠ ʩʪʘʚʠʪʴ ʥʦʨʤʠʨʫʶʱʠʝ 

ʤʥʦʞʠʪʝʣʠ ʧʦʜ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʩʪʦʣʙʮʘʤʠ): 
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ἐ   

ρ ρ
   π ς
ρ ρ
ρ ρ
   π ς
ρ ρ

   

 

       σςϳ ρςϳ . 

ʃʶʙʘʷ ʥʝʪʨʠʚʠʘʣʴʥʘʷ ʢʦʤʙʠʥʘʮʠʷ ʩʪʦʣʙʮʦʚ ἐ ʜʘʝʪ ʚʝʢʪʦʨ ʛʣʘʚʥʦʛʦ 
ʵʬʬʝʢʪʘ ʬʘʢʪʦʨʘ Ὂ. ʊʘʢʠʤ ʚʝʢʪʦʨʦʤ, ʥʘʧʨʠʤʝʨ, ʙʫʜʝʪ ʠʭ ʧʦʣʫʩʫʤʤʘ 
πȟρȟρȟπȟρȟρ . 
ʃʝʛʢʦ ʧʨʦʚʝʨʠʪʴ, ʯʪʦ ʤʘʪʨʠʮʘ 

ἐ   

ρ ρ
   π ς
ρ ρ
ρ ρ
   π ς
ρ ρ

   

 

         σςϳ ρςϳ . 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʤʘʪʨʠʮʝʡ ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ Ὂ  ʠ Ὂ. 
ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʦʙʘ ʚʝʢʪʦʨʘ ʤʘʪʨʠʮʳ ἐ  ʦʨʪʦʛʦʥʘʣʴʥʳ ʝʜʠʥʠʯʥʦʤʫ ʚʝʢʪʦʨʫ 
ʠ ʚʝʢʪʦʨʘʤ ʤʘʪʨʠʮ ἐ  ̉  ἐ. ʇʦʩʢʦʣʴʢʫ ʝʜʠʥʠʯʥʳʡ ʚʝʢʪʦʨ ʠ ʚʝʢʪʦʨʳ ʤʘʪʨʠʮ 
ἐ  ̉  ἐ  ʦʨʪʦʛʦʥʘʣʴʥʳ, ἐ  ʩʦʜʝʨʞʠʪ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʯʠʩʣʦ 

ʚʝʢʪʦʨʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʪʨʠʮʘ  ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʤʝʝʪ ʚʠʜ 

  

ρ ρ ρ ρ ρ  ρ
ρ    π ς ρ    π ς
ρ ρ ρ ρ ρ ρ
ρ ρ ρ ρ ρ ρ
ρ    π ς ρ    π ς
ρ ρ ρ ρ ρ ρ

    

 

                ρ   σςϳ ρςϳ     ρ    σςϳ ρςϳ . 

ɘ τȢ ˛̠̒̎̏̃̎́ ̓̆̏̑̆̍́ ̠̅̌ ̐̏̌̎̏̄̏ ̐̌́̎́ 

ʆʧʨʝʜʝʣʝʥʠʝ 3.4.1. ɼʣʷ ʜʚʫʭ ʚʝʢʪʦʨʦʚ  Ἡ ὥȟȣȟὥ ȟ    Ἣ
ὧȟȣȟὧ  ʚʚʝʜʝʤ ʦʧʝʨʘʮʠʶ ṧ, ʢʦʪʦʨʫʶ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʧʨʦʠʟʚʝʜʝʥʠʝʤ, 
ʪʘʢ, ʯʪʦ 

ἩṧἫ ὥὧȟȣȟὥὧ Ȣ 
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ʇʫʩʪʴ ʩʪʦʣʙʮʳ ʤʘʪʨʠʮʳ ɸ ʨʘʟʤʝʨʘ ὔ ̖ ὲ ʝʩʪʴ ἩȟȣȟἩ, ʘ ʩʪʦʣʙʮʳ 
ʤʘʪʨʠʮʳ  Ἅ  ̑́̈̍̆̑́ ὔ ̖ ὰ ̝̆̒̓  ἫȟȣȟἫ. ʊʦʛʜʘ ʦʧʨʝʜʝʣʠʤ 

ἋṧἍ ᴁἩṧ╬ ȟἩṧἫ ȟȣȟἩṧἫᴁȢ 

ʊʝʦʨʝʤʘ 3.4.1. ɼʣʷ ʧʦʣʥʦʛʦ ʧʣʘʥʘ ʣʶʙʦʡ ʵʬʬʝʢʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʜʥʦʛʦ 
ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ ʦʨʪʦʛʦʥʘʣʝʥ ʣʶʙʦʤʫ ʵʬʬʝʢʪʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʨʫʛʦʛʦ 

ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʠ ʯʠʩʣʦ ʩʪʦʣʙʮʦʚ ʤʘʪʨʠʮʳ ἐȣ  ʨʘʚʥʦ ί

ρȣ ί ρ. 
ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʈʘʩʩʤʦʪʨʠʤ ʣʶʙʳʝ ʜʚʝ ʩʪʨʦʢʠ ʤʘʪʨʠʮʳ ʧʦʣʥʦʛʦ 

ʧʣʘʥʘ ἎὪ. ʃʝʛʢʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʜʣʷ ʵʪʠʭ ʜʚʫʭ ʩʪʨʦʢ ʥʘʡʜʝʪʩʷ ʩʪʦʣʙʝʮ, 
ʦʪʚʝʯʘʶʱʠʡ ʢʘʢʦʤʫ-ʣʠʙʦ ʬʘʢʪʦʨʫ, ʪʘʢʦʡ, ʯʪʦ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʝʛʦ ʩ 
ʚʳʙʨʘʥʥʳʤʠ ʩʪʨʦʢʘʤʠ ʩʪʦʷʪ ʨʘʟʣʠʯʥʳʝ ʫʨʦʚʥʠ. ɹʝʟ ʦʛʨʘʥʠʯʝʥʠʷ ʦʙʱʥʦʩʪʠ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʝʨʚʳʝ ʜʚʝ ʩʪʨʦʢʠ ʠ ʧʦʩʣʝʜʥʠʡ 

ʩʪʦʣʙʝʮ. ɺʳʙʝʨʝʤ ʩʪʦʣʙʮʳ ʚ ʤʘʪʨʠʮʘʭ ἐ Ὂ  ʪʘʢ, ʯʪʦʙʳ ʦʥʠ ʙʳʣʠ 

ʦʨʪʦʛʦʥʘʣʴʥʳ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʧʦʣʥʦʤ ʧʣʘʥʝ ʚʩʝ ʫʨʦʚʥʠ ʜʘʥʥʦʛʦ ʬʘʢʪʦʨʘ 

ʧʦʷʚʣʷʶʪʩʷ ʦʜʠʥʘʢʦʚʦʝ ʯʠʩʣʦ ʨʘʟ. ʇʦʵʪʦʤʫ ʙʫʜʫʪ ʦʨʪʦʛʦʥʘʣʴʥʳ ʩʪʦʣʙʮʳ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʪʨʦʢʠ ʤʘʪʨʠʮ   , ʘ ʪʘʢʞʝ ʜʣʷ ʣʶʙʳʭ  j ʠ l 

В   В   Ȣ       σȢτȢρ 

ʀʟ (3.4.1) ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ ʣʶʙʦʛʦ  ʨ 

В Ὂ ὧέὲίὸȢ        σȢτȢς 

ʇʦʣʦʞʠʤ ἠ ᴁἓȟἐᴁ. ʂʦʣʠʯʝʩʪʚʦ ʩʪʦʣʙʮʦʚ ʤʘʪʨʠʮʳ ἠ ʨʘʚʥʦ 

‗ ίȢ         σȢτȢσ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ἠ Ὥ ςȟȣȟά ʟʘʧʠʰʝʤ ʨʝʢʫʨʨʝʥʪʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 

ἠ ᴁἠ ȟἠ ṧἐᴁȢ 

ʂʦʣʠʯʝʩʪʚʦ ʩʪʦʣʙʮʦʚ ‗  ʤʘʪʨʠʮʳ ἠ ʩʚʷʟʘʥʦ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʩʪʦʣʙʮʦʚ 

‗  ʤʘʪʨʠʮʳ ἠ  ʩʣʝʜʫʶʱʠʤ ʦʯʝʚʠʜʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ: 

‗ ‗ ίȢ        σȢτȢτ 

ʈʘʩʩʤʦʪʨʠʤ ʤʘʪʨʠʮʫ ἠ ᴁἠ ȟἠ ṧἐ ᴁ. ɺʩʣʝʜʩʪʚʠʝ ʨʘʚʝʥʩʪʚ 
(3.4.3) ʠ (3.4.4) ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʣʙʮʦʚ ‗  ʤʘʪʨʠʮʳ ἠ  ʨʘʚʥʦ ‗

ίȣί ὔ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ἠ  ʢʚʘʜʨʘʪʥʘʷ ʤʘʪʨʠʮʘ. 

ɼʦʢʘʞʝʤ ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʴ ʚʳʙʨʘʥʥʳʭ ʜʚʫʭ ʧʝʨʚʳʭ ʩʪʨʦʢ ʤʘʪʨʠʮʳ ἠ . 
ʇʫʩʪʴ ʧʝʨʚʳʝ ʜʚʝ ʩʪʨʦʢʠ ʤʘʪʨʠʮʳ ἠ  ʙʫʜʫʪ Ἡ  ̉  ἫȢ ʊʦʛʜʘ ʧʝʨʚʳʝ ʜʚʝ 
ʩʪʨʦʢʠ ʤʘʪʨʠʮʳ ἠ  ʝʩʪʴ 

Ἡ   ȣ Ἡ    ̉  Ἣ   ȣ Ἣ  Ȣ  
 

ʀʭ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ  
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ἩȟἫВ     πȢ  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʣʶʙʳʝ ʜʚʝ ʩʪʨʦʢʠ ἠ  ʦʨʪʦʛʦʥʘʣʴʥʳ. 

ʊʝʧʝʨʴ ʜʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʠ ʣʶʙʦʡ ʧʘʨʳ ʩʪʦʣʙʮʦʚ 

ʤʘʪʨʠʮʳ ἠ  ʥʫʞʥʦ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʵʣʝʤʝʥʪʦʚ ʣʶʙʦʡ ʩʪʨʦʢʠ 
ἠ  ʧʦʩʪʦʷʥʥʘ: 

В ὶ ὧέὲίὸȟ
ȣ

       σȢτȢυ 

ʛʜʝ ὶ  ɻʣʝʤʝʥʪ, ʩʪʦʷʱʠʡ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ j-ʡ ʩʪʨʦʢʠ ʠ l-ʛʦ ʩʪʦʣʙʮʘ 

ʤʘʪʨʠʮʳ ἠ. 
ʇʦ ʧʦʩʪʨʦʝʥʠʶ ἠ, 

В ὶ
ȣ В ὶ

ȣ В Ὂ ȟ  

В ὶ ρ В Ὂ Ȣ  

ʇʦʵʪʦʤʫ 

В ὶ Б В Ὂ
ȣ Б В Ὂ Ȣ  

ʆʪʢʫʜʘ ʩ ʫʯʝʪʦʤ ʨʘʚʝʥʩʪʚ (3.4.2) ʧʦʣʫʯʠʤ ʩʦʦʪʥʦʰʝʥʠʝ (3.4.5). 

ʄʘʪʨʠʮʳ   ʚʠʜʘ   ἐ ṧ  ȣ  ṧἐȟ   ʚʭʦʜʷʱʠʝ  ʚ   ἠ ȟ    ʩʦʜʝʨʞʘʪ 

ί ρ ȣ ί ρ ʩʪʦʣʙʮʦʚ. ʕʣʝʤʝʥʪʳ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʩʪʦʣʙʮʦʚ ʨʘʚʥʳ 

ʜʣʷ ʚʩʝʭ ʥʘʙʣʶʜʝʥʠʡ ʧʣʘʥʘ Ἆ  ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʢʦʤʙʠʥʘʮʠʷʤʠ ʫʨʦʚʥʝʡ 

ʬʘʢʪʦʨʦʚ ὊȟȣȟὊȢ ʇʦ ʜʦʢʘʟʘʥʥʦʤʫ, ʢʘʞʜʳʡ ʠʟ ʵʪʠʭ ʩʪʦʣʙʮʦʚ ʦʨʪʦʛʦʥʘʣʝʥ 

ʦʩʪʘʣʴʥʳʤ ʩʪʦʣʙʮʘʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦ ʠʥʜʫʢʮʠʠ ʤʦʞʥʦ ʣʝʛʢʦ ʜʦʢʘʟʘʪʴ, 

ʯʪʦ ʵʪʠ ʩʪʦʣʙʮʳ ʝʩʪʴ ʵʬʬʝʢʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ. 

ʏʠʩʣʦ ʨʘʟʣʠʯʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʫʨʦʚʥʝʡ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ  ʨʘʚʥʦ 

ίȣί Ȣ ɺʩʝ ʚʝʢʪʦʨʳ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʠ ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠ ̫ɻ ʪʠʭ 

ʬʘʢʪʦʨʦʚ ʣʝʞʘʪ ʚ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʝ Ὁ  ʨʘʟʤʝʨʥʦʩʪʠ ὰ ίȣί ρ 
ʧʨʦʩʪʨʘʥʩʪʚʘ Ὁ, ʧʦʩʢʦʣʴʢʫ ʦʜʠʥʘʢʦʚʳʤ ʢʦʤʙʠʥʘʮʠʷʤ ʫʨʦʚʥʝʡ ʬʘʢʪʦʨʦʚ 
ʦʪʚʝʯʘʶʪ ʨʘʚʥʳʝ ʵʣʝʤʝʥʪʳ ʣʶʙʦʛʦ ʚʝʢʪʦʨʘ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʠʣʠ ʵʬʬʝʢʪʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʚʩʝ ʚʝʢʪʦʨʳ ʵʪʠʭ ʵʬʬʝʢʪʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʦʨʪʦʛʦʥʘʣʴʥʳ 
ʝʜʠʥʠʯʥʦʤʫ ʚʝʢʪʦʨʫ.  

ʇʦʩʢʦʣʴʢʫ 

В ί ρ В ί ρ ί ρ  

Ễ ί ρȣ ί ρ ίȣί ρȟ 

ʯʠʩʣʦ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳʭ r-ʬʘʢʪʦʨʥʳʭ ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ ʥʝ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ 

ί ρȣ ί ρ       σȢτȢφ 
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ʠ ʧʦʵʪʦʤʫ ʨʘʚʥʦ (3.4.6). 

ʀʩʧʦʣʴʟʫʷ ʤʘʪʨʠʮʳ ἐ ʩ ʧʦʧʘʨʥʦ ʦʨʪʦʛʦʥʘʣʴʥʳʤʠ ʩʪʦʣʙʮʘʤʠ, ʤʦʞʥʦ 
ʧʦʣʫʯʠʪʴ ʦʨʪʦʛʦʥʘʣʴʥʳʝ ʤʥʦʞʝʩʪʚʘ ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʃʝʛʢʦ 

ʧʦʢʘʟʘʪʴ ʪʘʢʞʝ, ʯʪʦ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳʝ ʵʬʬʝʢʪʳ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʠʩʧʦʣʴʟʫʷ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳʝ (ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʧʦʧʘʨʥʦ 

ʦʨʪʦʛʦʥʘʣʴʥʳʝ) ʛʣʘʚʥʳʝ ʵʬʬʝʢʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ, 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʤʘʪʨʠʮʫ ἐ. ɼʣʷ ʵʪʦʛʦ ʜʦʢʘʞʝʤ ʣʝʤʤʫ. 

ʃʝʤʤʘ 3.4.1. ʇʫʩʪʴ ἋȟἋᴂ  ̉  Ἅ  ʤʘʪʨʠʮʳ ʨʘʟʤʝʨʘ ὔ ὴȟὔ ὴ ʠ ὔ ή 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀ ʧʫʩʪʴ 

Ἃ Ἃᴂȟ         σȢτȢχ 

ʛʜʝ  ï ʥʝʚʳʨʦʞʜʝʥʥʘʷ ʢʚʘʜʨʘʪʥʘʷ ʤʘʪʨʠʮʘ ʧʦʨʷʜʢʘ ʨ. ʊʦʛʜʘ ʤʘʪʨʠʮʳ 

ἋṧἍ  ̉  ἋᴂṧἍ ʩʚʷʟʘʥʳ ʥʝʚʳʨʦʞʜʝʥʥʳʤ ʣʠʥʝʡʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ ╬ i-ʡ ʩʪʦʣʙʝʮ ʤʘʪʨʠʮʳ ἍȢ ʊʦʛʜʘ 
ʚʩʣʝʜʩʪʚʠʝ (3.4.7) 

ἋṧἫ Ἃᴂ ṧἫ ἋᴂṧἫ Ȣ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʣʶʙʦʛʦ Ὥ  Ὥ ρȟȣȟή ʤʘʪʨʠʮʳ ἋṧἫ ʠ ἋᴂṧἫ 
ʩʚʷʟʘʥʳ ʥʝʚʳʨʦʞʜʝʥʥʳʤ ʣʠʥʝʡʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ 
ʫʪʚʝʨʞʜʝʥʠʝ ʣʝʤʤʳ. 

ἐ  ʠ ἐᴂ  ʜʣʷ ʣʶʙʦʛʦ i ʩʚʷʟʘʥʳ ʥʝʚʳʨʦʞʜʝʥʥʳʤ ʣʠʥʝʡʥʳʤ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ. ʇʦʵʪʦʤʫ, ʧʨʠʤʝʥʷʷ ʤʥʦʛʦʢʨʘʪʥʦ ʣʝʤʤʫ 3.4.1, ʧʦʣʫʯʠʤ, 

ʯʪʦ ἐ ṧȣṧἐ ʩʚʷʟʘʥʘ ʥʝʚʳʨʦʞʜʝʥʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʩ ἐᴂṧȣṧ

ἐ Ȣʉʣʝʜʦʚʘʪʝʣʴʥʦ, ἐᴂṧȣṧἐᴂ  ʩʦʩʪʦʠʪ ʠʟ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳʭ 

ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʦʨʝʤʘ 3.4.1 ʜʦʢʘʟʘʥʘ. 
ʆʧʨʝʜʝʣʝʥʠʝ 3.4.2. ʄʥʦʞʝʩʪʚʦ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳʭ ʵʬʬʝʢʪʦʚ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʧʦʣʥʳʤ, ʝʩʣʠ ʯʠʩʣʦ 

ʵʪʠʭ ʵʬʬʝʢʪʦʚ ʚʦ ʤʥʦʞʝʩʪʚʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ (3.4.6). 

ɿʘʤʝʯʘʥʠʝ 1 ʢ ʪʝʦʨʝʤʝ 3.4.1. ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʪʝʦʨʝʤʳ 3.4.1 ʧʦ 

ʩʫʱʝʩʪʚʫ ʜʘʝʪ ʩʧʦʩʦʙ ʧʦʩʪʨʦʝʥʠʷ ʜʣʷ Ἆ  ɻ ʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʥʝʢʦʪʦʨʳʭ ʬʘʢʪʦʨʦʚ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʵʪʠʭ ʬʘʢʪʦʨʦʚ. 

ʇʨʠ ʵʪʦʤ ʙʫʜʝʤ ʧʦʣʫʯʘʪʴ ʧʦʣʥʦʝ ʤʥʦʞʝʩʪʚʦ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʵʬʬʝʢʪʦʚ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʣʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʦʨʪʦʛʦʥʘʣʴʥʳʭ 

ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʠ ʧʦʣʥʦʝ ʤʥʦʞʝʩʪʚʦ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳʭ ʵʬʬʝʢʪʦʚ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʣʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʣʠʥʝʡʥʦ 

ʥʝʟʘʚʠʩʠʤʳʭ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ. 

ɿʘʤʝʯʘʥʠʝ 2 ʢ ʪʝʦʨʝʤʝ 3.4.1. ɽʩʣʠ ʜʣʷ ʣʶʙʦʛʦ Ὥ ρȟȣȟά ʬʫʥʢʮʠʠ 

Ὢ ὢ  ʚ ὃ -ʤʦʜʝʣʠ (3.2.1) ʚʳʙʨʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ 

В Ὢ ὢ πȟ  
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ʪʦ ʚʩʝ ʩʪʦʣʙʮʳ ʤʘʪʨʠʮʳ (3.2.2), ʢʨʦʤʝ ʧʝʨʚʦʛʦ, ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ 

ʚʝʢʪʦʨʳ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʬʘʢʪʦʨʘ Ὂ. ɽʩʣʠ, ʢʨʦʤʝ ʪʦʛʦ, 

В Ὢ ὢ ὔȟ  

ʪʦ ʠʟ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʝʦʨʝʤʳ 3.4.1 ʩʣʝʜʫʝʪ, ʯʪʦ ʩʢʘʣʷʨʥʳʡ ʢʚʘʜʨʘʪ ʣʶʙʦʛʦ 

ʩʪʦʣʙʮʘ ἐ ṧ  ȣ  ṧἐ ʨʘʚʝʥ N. ʇʦʵʪʦʤʫ ʧʦ ʪʝʦʨʝʤʝ 3.4.1 ʠ ʟʘʤʝʯʘʥʠʶ 1 ʢ 

ʥʝʡ ʤʘʪʨʠʮʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ (3.2.3) ʜʣʷ ʧʦʣʥʦʡ ʬʘʢʪʦʨʥʦʡ ʤʦʜʝʣʠ ʙʫʜʝʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʤʘʪʨʠʮʫ   ȣ   ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʠ ʵʬʬʝʢʪʦʚ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠ ̫ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ ʜʣʷ ʧʣʘʥʘ Ἆ. 
ʇʨʠʤʝʨ 3.4.1. ʈʘʩʩʤʦʪʨʠʤ ʤʘʪʨʠʮʫ Ἆ  ʧʦʣʥʦʛʦ ʧʣʘʥʘ σ  ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʝʤʫ ʤʘʪʨʠʮʫ ȡ  

                Ὂ     Ὂ                            ἓ              ἐ                   ἐ                  ἐ ἐṧἐ

Ἆ   

π π
ρ π
ς π
π ρ
ρ ρ
ς ρ
π  ς
ρ ς
ς ς

  ȟ     

ρ ȿ ρ    ρ ȿ ρ    ρ ȿ    ρ ρ ρ    ρ
ρ ȿ    π ς ȿ ρ    ρ ȿ    π    π    ς ς
ρ ȿ    ρ    ρ ȿ ρ    ρ ȿ ρ    ρ ρ    ρ
ρ ȿ ρ    ρ ȿ    π ς ȿ    π    ς    π ς
ρ ȿ    π ς ȿ    π ς ȿ    π    π    π    τ
ρ ȿ    ρ    ρ ȿ    π ς ȿ    π ς    π ς
ρ ȿ ρ    ρ ȿ    ρ    ρ ȿ ρ ρ    ρ    ρ
ρ ȿ    π ς ȿ    ρ    ρ ȿ    π    π ς ς
ρ ȿ    ρ    ρ ȿ    ρ    ρ ȿ    ρ    ρ    ρ    ρ

  

                  

 

                                                              ρ σςϳ ρςϳ σςϳ ρςϳ σςϳ Ѝσςϳ Ѝσςϳ ρςϳ   

ʇʦʩʢʦʣʴʢʫ ʢʘʞʜʳʡ ʠʟ ʬʘʢʪʦʨʦʚ Ὂ ʠ Ὂ  ʪʨʝʭʫʨʦʚʥʝʚʳʡ, ʠʤʝʝʪʩʷ ʨʦʚʥʦ 
ʧʦ ʜʚʘ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳʭ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʘ ʵʪʠʭ ʬʘʢʪʦʨʦʚ. ʂʘʞʜʳʡ ʠʟ 

ʩʪʦʣʙʮʦʚ ἐ ʠ ἐ ʦʨʪʦʛʦʥʘʣʝʥ ʢ  ἓ  ʠ ʜʣʷ ʦʜʠʥʘʢʦʚʳʭ ʫʨʦʚʥʝʡ ʬʘʢʪʦʨʦʚ Ὂ ʠ 
Ὂ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠʥʠʤʘʝʪ ʦʜʠʥʘʢʦʚʳʝ ʟʥʘʯʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʚʘ 
ʩʪʦʣʙʮʘ ʤʘʪʨʠʮʳ ἐ  ʠ ʜʚʘ ʩʪʦʣʙʮʘ ʤʘʪʨʠʮʳ ἐ  ̫ ʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤʠ 

ʵʬʬʝʢʪʘʤʠ ʬʘʢʪʦʨʦʚ Ὂ ʠ Ὂ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʥʫʪʨʠ ʢʘʞʜʦʡ ʠʟ ʤʘʪʨʠʮ ἐ ʠ 
ἐ  ʩʪʦʣʙʮʳ ʚʳʙʨʘʥʳ ʦʨʪʦʛʦʥʘʣʴʥʳʤʠ. ʇʦʵʪʦʤʫ ʧʨʦʠʟʚʝʜʝʥʠʝ ʤʘʪʨʠʮ 

ἐṧἐ ʧʦ ʟʘʤʝʯʘʥʠʶ 1 ʢ ʪʝʦʨʝʤʝ 3.4.1 ʜʘʝʪ ʯʝʪʳʨʝ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʚʝʢʪʦʨʘ 
ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ Ὂ ʠ ὊȢ ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʧʨʦʚʝʨʢʦʡ 
ʤʦʞʥʦ ʫʙʝʜʠʪʴʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʳʧʦʣʥʷʶʪʩʷ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ, ʟʘʧʠʩʘʥʥʳʝ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɹʦʣʝʝ ʪʦʛʦ, ʧʦ ʪʝʦʨʝʤʝ 3.4.1 ʚʩʝ 

ʩʪʦʣʙʮʳ  ʧʦʧʘʨʥʦ ʦʨʪʦʛʦʥʘʣʴʥʳ. 

ɘ υȢ ˙̝̏̅̆̌ ̜̖̉̒̓̉̎̎ ̞̆̋̓̏̃̕̕ ̠̅̌ ̘̜̖̋̏̌̉̆̒̓̃̆̎̎ ́̋̓̏̑̏̃̕ 

ɼʘʣʝʝ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʯʝʙʳʰʝʚʩʢʫʶ ʤʦʜʝʣʴ ʪʦʣʴʢʦ ʜʣʷ ʪʝʭ 

ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʩʪʨʫʢʪʫʨʘ ʧʣʘʥʘ D ʧʨʠʚʦʜʠʪ ʢ ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʠ ʚʩʝʭ 
ʵʬʬʝʢʪʦʚ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʤʳ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʜʝʣʴ, ʢʦʪʦʨʫʶ 

ʥʘʟʦʚʝʤ ʤʦʜʝʣʴʶ ʠʩʪʠʥʥʳʭ ɻ ʬʬʝʢʪʦʚ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. 
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ɿʘʧʠʰʝʤ ʜʣʷ ʵʪʦʛʦ ʧʦʣʥʳʡ ʧʣʘʥ Ἆ  ʩ ʯʠʩʣʦʤ ʦʧʳʪʦʚ ὔ  ʜʣʷ ʬʘʢʪʦʨʦʚ, 
ʚʭʦʜʷʱʠʭ ʚ D. ʆʧʨʝʜʝʣʠʤ ʚʝʢʪʦʨ ʠʩʪʠʥʥʳʭ ʟʥʘʯʝʥʠʡ  ʜʣʷ Ἆ 
ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

Ὁὁ Ὁώȟȣȟώ Ȣ 

ʆʧʨʝʜʝʣʠʤ ʪʘʢʞʝ ʚʝʢʪʦʨ ʠʩʪʠʥʥʳʭ ʵʬʬʝʢʪʦʚ ɺ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚ. ʇʫʩʪʴ ʜʣʷ Ἆ  

ȣ ἓȟἐȟȣȟἐȟἐ ȟȣȟἐȣ ȟ                   σȢυȢρ 

ʛʜʝ ʚʩʝ ʤʘʪʨʠʮʳ ἐ ʠʤʝʶʪ ʦʨʪʦʛʦʥʘʣʴʥʳʝ ʩʪʦʣʙʮʳ (ʩʢʘʣʷʨʥʳʝ ʢʚʘʜʨʘʪʳ 

ʩʪʦʣʙʮʦʚ ȣ , ʢʘʢ ʠ ʨʘʥʝʝ, ʨʘʚʥʳ ὔ). ʊʦʛʜʘ ʧʦʣʘʛʘʝʤ 

Ἄ   ȣ  Ȣ        σȢυȢς 

ʆʯʝʚʠʜʥʦ, ʯʪʦ 

ȣ Ἄȟ        σȢυȢσ 

ʪʘʢ ʢʘʢ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ (3.5.2) ʠ ʪʝʦʨʝʤʳ 3.4.1 ʩʣʝʜʫʝʪ, ʯʪʦ 

ȣ Ἄ
ρ

ὔ ȣ ȣ Ȣ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʢʘʟʘʥʘ ʩʣʝʜʫʶʱʘʷ ʪʝʦʨʝʤʘ. 

ʊʝʦʨʝʤʘ 3.5.1. ɼʣʷ ʚʝʢʪʦʨʘ ʥʘʙʣʶʜʝʥʠʡ  ὁ ώȟȣȟώ  ʚ ʪʦʯʢʘʭ Ἆ 
ʜʣʷ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ  

Ὁὁ ȣ Ἄȟ        σȢυȢτ 

ʛʜʝ ɺ ï ʚʝʢʪʦʨ ʠʩʪʠʥʥʳʭ ʵʬʬʝʢʪʦʚ, ʟʘʜʘʚʘʝʤʳʡ ʬʦʨʤʫʣʦʡ (3.5.2).  
ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʪʨʠʮʳ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʠ ʟʘʤʝʯʘʥʠʷ 2 ʢ ʪʝʦʨʝʤʝ 

3.4.1 ʚʳʪʝʢʘʝʪ, ʯʪʦ ʤʦʜʝʣʴ (3.5.3) ʠʣʠ (3.5.4) ï ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ὃ -ʤʦʜʝʣʠ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙʱʝʡ ʬʘʢʪʦʨʥʦʡ ὃ -ʤʦʜʝʣʠ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʅʘʟʦʚʝʤ ʤʦʜʝʣʴ (3.5.4)  ὃ -ʤʦʜʝʣʴʶ ʠʩʪʠʥʥʳʭ ʵʬʬʝʢʪʦʚ. 

ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ  ʠ Ἄ  ʯʘʩʪʠ, ʦʪʚʝʯʘʶʱʠʝ ʬʘʢʪʦʨʥʦʤʫ ʤʥʦʞʝʩʪʚʫ 

W, ʤʘʪʨʠʮʳ   ȣ   ʠ ʚʝʢʪʦʨʘ ɺ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɽʩʣʠ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʵʣʝʤʝʥʪʳ ʚʝʢʪʦʨʘ ɺ, ʥʝ ʦʪʚʝʯʘʶʱʠʝ ʬʘʢʪʦʨʥʦʤʫ ʤʥʦʞʝʩʪʚʫ W, ʨʘʚʥʳ ʥʫʣʶ, 
ʪʦ ʪʦʞʜʝʩʪʚʦ (3.5.4) ʧʝʨʝʧʠʰʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

Ὁὁ ἌȢ        σȢυȢυ 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʤʦʜʝʣʴ (3.5.5) ï ʪʘʢʞʝ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʬʘʢʪʦʨʥʦʡ 

ὃ -ʤʦʜʝʣʠ. ʅʘʟʦʚʝʤ ʤʦʜʝʣʴ (3.5.5) ὃ -ʤʦʜʝʣʴʶ  ʠʩʪʠʥʥʳʭ ʵʬʬʝʢʪʦʚ. ɹʫʜʝʤ 

ʠʥʦʛʜʘ ʦʧʫʩʢʘʪʴ ʩʣʦʚʘ çʠʩʪʠʥʥʳʭ ʵʬʬʝʢʪʦʚè, ʝʩʣʠ ʠʟ ʪʝʢʩʪʘ ʷʩʥʦ ʠʣʠ 
ʙʝʟʨʘʟʣʠʯʥʦ, ʦ ʢʘʢʦʤ ʪʠʧʝ ʤʦʜʝʣʠ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠʜʝʪ ʨʝʯʴ. 

ὃ -ʤʦʜʝʣʴ (3.5.5) ʤʦʞʥʦ ʜʦʦʧʨʝʜʝʣʠʪʴ ʚ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʵʪʦʤ 
ʩʣʫʯʘʝ ʧʨʠʜʝʤ ʢ ʤʦʜʝʣʠ 
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Ὁώὢȟȣȟὢ Ἦ ὢȟȣȟὢ Ἄȟ      σȢυȢφ 

ʛʜʝ Ὢ ὢ ȟȣȟὢ  ʩʦʚʧʘʜʘʝʪ ʩ ʠ-ʡ ʩʪʨʦʢʦʡ ʤʘʪʨʠʮʳ . 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʤʦʜʝʣʠ (3.5.6) ʜʦʧʫʩʢʘʶʪ ʫʜʦʙʥʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ. ʆ 

ʥʝʡ ʙʫʜʝʤ ʛʦʚʦʨʠʪʴ ʧʦʩʣʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʩʣʝʜʫʶʱʝʛʦ ʧʨʠʤʝʨʘ. 
ʇʨʠʤʝʨ 3.5.1. ʈʘʩʩʤʦʪʨʠʤ ʧʣʘʥ D ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʝʢʪʦʨ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʞʠʜʘʥʠʡ ʥʘʙʣʶʜʝʥʠʡ h: 

             Ὂ   Ὂ    Ὂ

Ἆ   

ρ π π
π ρ π
π π ρ
π π π
ρ ρ ρ

  Ƞ    Ἆ   

ὢ ὢ ὢ

ὢ ὢ ὢ

ὢ ὢ ὢ

ὢ ὢ ὢ

ὢ ὢ ὢ

  Ƞ   
 

 Ὁὁ ʂ   

–
–
–
–
–

  Ȣ 

 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʣʥʳʡ ʧʣʘʥ Ἆ  ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʝʢʪʦʨ h 
ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʞʠʜʘʥʠʡ ʥʘʙʣʶʜʝʥʠʡ ʟʘʧʠʰʫʪʩʷ ʪʘʢ: 

Ἆ   

π π π
ρ π π
π ρ π
ρ ρ π
π π ρ
ρ π ρ
π ρ ρ
ρ ρ ρ

  Ƞ    Ὁὁ –ȟȣȟ– Ȣ 

ɼʣʷ Ἆ  ʤʘʪʨʠʮʘ  ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʘ, ʥʘʧʨʠʤʝʨ, ʩʣʝʜʫʶʱʠʤ 
ʦʙʨʘʟʦʤ: 

  

ρ ρ ρ ρ    ρ    ρ    ρ ρ
ρ    ρ ρ ρ ρ ρ    ρ    ρ
ρ ρ    ρ ρ ρ    ρ ρ    ρ
ρ    ρ    ρ ρ    ρ ρ ρ ρ
ρ ρ ρ    ρ    ρ ρ ρ    ρ
ρ    ρ ρ    ρ ρ    ρ ρ ρ
ρ ρ    ρ    ρ ρ ρ    ρ ρ
ρ    ρ    ρ    ρ    ρ    ρ    ρ    ρ

  Ȣ 
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ʊʦʛʜʘ ʚʝʢʪʦʨ ʠʩʪʠʥʥʳʭ ʵʬʬʝʢʪʦʚ 

Ἄ ὦȟὦȟὦȟὦȟὦ ȟὦ ȟὦ ȟὦ ȟ    σȢυȢχ 

ʠ ʩʧʨʘʚʝʜʣʠʚʘ ὃ -ʤʦʜʝʣʴ ʠʩʪʠʥʥʳʭ ʵʬʬʝʢʪʦʚ (3.5.4) ʚ ʪʦʯʢʘʭ Ἆ . ɼʣʷ 
ʜʦʦʧʨʝʜʝʣʝʥʠʷ ʝʝ ʚ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʦʙʣʘʩʪʠ ʧʦʣʦʞʠʤ 

Ὢ ὢ ὼ     Ὥ ρȟςȟσȟ  

ʛʜʝ 

ὢ   ̉  ɝὢ Ȣ  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ὼ ʙʫʜʝʪ ʚ ʪʦʯʢʘʭ Ἆ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ, ʩʦʚʧʘʜʘʶʱʠʝ ʩ 
ʵʣʝʤʝʥʪʘʤʠ ʚʝʢʪʦʨʦʚ ἐ. ɿʥʘʯʝʥʠʷ ὼὼȟὼὼȟὼὼȟὼὼὼȟ ʧʨʠʥʠʤʘʝʤʳʝ 

ʚ ʪʦʯʢʘʭ Ἆȟʙʫʜʫʪ ʩʦʚʧʘʜʘʪʴ ʩ ʵʣʝʤʝʥʪʘʤʠ ʚʝʢʪʦʨʦʚ ἐ ȟἐ ȟἐ ȟἐ  

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  ɺ  ʪʘʢʦʤ  ʩʣʫʯʘʝ  ʧʨʠʜʝʤ  ʢ   ʨʘʩʰʠʨʝʥʥʦʡ  ὃ -ʤʦʜʝʣʠ 

ʠʩʪʠʥʥʳʭ ʵʬʬʝʢʪʦʚ 

Ὁώ ὦ ὦὼ ὦὼ ὦὼ 

ὦ ὼὼ ὦ ὼὼ ὦ ὼὼ ὦ ὼὼὼȢ    σȢυȢψ 

ɺ ʧʨʝʜʧʦʣʦʞʝʥʠʷʭ, ʥʘʧʨʠʤʝʨ, ʦ ʪʦʤ, ʯʪʦ ὦ ὦ ὦ π, ʧʦʣʫʯʠʤ 
ʩʣʝʜʫʶʱʫʶ ὃ -ʤʦʜʝʣʴ ʠʩʪʠʥʥʳʭ ʵʬʬʝʢʪʦʚ: 

Ὁώ ὦ ὦὼ ὦὼ ὦὼ ὦ ὼὼȢ     σȢυȢω 

ʄʘʪʨʠʮʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ἦ ʧʣʘʥʘ D ʜʣʷ ʤʦʜʝʣʠ (3.5.9) ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ 

ἦ   

ρ    ρ ρ ρ ρ
ρ ρ    ρ ρ ρ
ρ ρ ρ    ρ    ρ
ρ ρ ρ ρ    ρ
ρ    ρ    ρ    ρ    ρ

  Ȣ  

ʂʦʵʬʬʠʮʠʝʥʪʳ ʤʦʜʝʣʠ (3.5.8), ʪʦ ʝʩʪʴ ɻ ʣʝʤʝʥʪʳ ʚʝʢʪʦʨʘ ʠʩʪʠʥʥʳʭ 

ʵʬʬʝʢʪʦʚ (ʠʣʠ ʧʨʦʩʪʦ ʠʩʪʠʥʥʳʝ ʵʬʬʝʢʪʳ) ʜʦʧʫʩʢʘʶʪ ʥʘʛʣʷʜʥʫʶ 

ʠʥʪʝʨʧʨʝʪʘʮʠʶ. ʊʘʢ, ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ (3.5.7) ʧʦʣʫʯʠʤ, ʥʘʧʨʠʤʝʨ, ʯʪʦ 

ὦ В –  

ʝʩʪʴ ʩʨʝʜʥʝʝ ʧʦ ʚʩʝʤ ʟʥʘʯʝʥʠʷʤ – Ὁώ. ʋʜʚʦʝʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ςὦ В – В –  

ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢʦʚʦ çʚʣʠʷʥʠʝè ʬʘʢʪʦʨʘ Ὂ, ʘ ʠʤʝʥʥʦ, ʥʘʩʢʦʣʴʢʦ ʩʨʝʜʥʝʝ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʞʠʜʘʥʠʡ ʥʘʙʣʶʜʝʥʠʡ ʜʣʷ ʪʦʯʝʢ, ʚ ʢʦʪʦʨʳʭ ʬʘʢʪʦʨ Ὂ 
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ʧʨʠʥʠʤʘʝʪ ʦʜʥʦ ʟʥʘʯʝʥʠʝ, ʙʦʣʴʰʝ ʩʨʝʜʥʝʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʞʠʜʘʥʠʡ 

ʥʘʙʣʶʜʝʥʠʡ ʜʣʷ ʪʦʯʝʢ, ʚ ʢʦʪʦʨʳʭ ʬʘʢʪʦʨ Ὂ ʧʨʠʥʠʤʘʝʪ ʜʨʫʛʦʝ ʟʥʘʯʝʥʠʝ. 
ʏʠʩʣʦ 

τὦ
– –

ς

– –

ς

– –

ς

– –

ς
 

ʧʦʢʘʟʳʚʘʝʪ, ʥʘʩʢʦʣʴʢʦ ʙʦʣʴʰʝ çʚʣʠʷʥʠʝè ʬʘʢʪʦʨʘ Ὂ ʧʨʠ ʦʜʥʦʤ ʟʥʘʯʝʥʠʠ 
ʬʘʢʪʦʨʘ Ὂ, ʯʝʤ çʚʣʠʷʥʠʝè ʬʘʢʪʦʨʘ Ὂ ʧʨʠ ʜʨʫʛʦʤ ʟʥʘʯʝʥʠʠ ʬʘʢʪʦʨʘ Ὂ. 

ɘ φȢ ˟̆̏̑̆̍́ ̏ ̐̏̌̎̏̍ ̑́̎̄̆ 

ʉʣʝʜʫʶʱʠʝ ʪʨʠ ʧʘʨʘʛʨʘʬʘ ʧʦʩʚʷʱʝʥʳ ʚʳʚʦʜʫ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʚʦʟʤʦʞʥʦ ʧʦʩʪʨʦʝʥʠʝ ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ ʧʣʘʥʘ [2]. 

ʇʫʩʪʴ ʚ ʧʣʘʥʝ D ʯʠʩʣʦ ʨʘʟʣʠʯʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʫʨʦʚʥʝʡ ʬʘʢʪʦʨʦʚ 

ὊȟȣȟὊ 

ὅȣ ίȣίȢ        σȢφȢρ 

ʊʝʦʨʝʤʘ 3.6.1. I. ʋʩʣʦʚʠʝ (3.6.1) ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʣʶʙʳʭ n-ʬʘʢʪʦʨʥʳʭ ʵʬʬʝʢʪʦʚ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ὲ ὶ  ὲ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ  ʠʟ ὊȟȣȟὊ ʦʧʨʝʜʝʣʷʣʦʩʴ 

ʚʳʨʘʞʝʥʠʝʤ (3.4.6). II. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʷ (3.6.1) ȣ  ï ʤʘʪʨʠʮʘ 

ʧʦʣʥʦʛʦ ʨʘʥʛʘ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʣʦʚʠʷ (3.6.1) ʦʯʝʚʠʜʥʘ. 

ɼʦʢʘʞʝʤ ʜʦʩʪʘʪʦʯʥʦʩʪʴ ʫʩʣʦʚʠʷ (3.6.1) ʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʧ. II ʪʝʦʨʝʤʳ. 

ʇʦ ʫʩʣʦʚʠʶ ʪʝʦʨʝʤʳ ʚ ʧʣʘʥ D ʚʭʦʜʠʪ ʧʦʜʤʥʦʞʝʩʪʚʦ Ἆ, ʦʙʨʘʟʫʶʱʝʝ 

ʧʦʣʥʳʡ ʧʣʘʥ ʜʣʷ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ. ɼʣʷ ʧʣʘʥʘ Ἆ  ʧʦʩʪʨʦʠʤ ʤʘʪʨʠʮʳ 
ʵʬʬʝʢʪʦʚ ʚʧʣʦʪʴ ʜʦ ʧʦʨʷʜʢʘ ὶ ρ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ ʠ ʩʦʩʪʘʚʠʤ ʤʘʪʨʠʮʫ 

ȣ ἓȟἐȟȣȟἐȟἐ ȟȣȟἐȣ Ȣ 

ʀʟ ʪʝʦʨʝʤʳ 3.4.1 ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ Ἆ  ʣʶʙʦʡ ʵʬʬʝʢʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 
ʜʘʥʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ ʦʨʪʦʛʦʥʘʣʝʥ ʣʶʙʦʤʫ ʵʬʬʝʢʪʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʜʨʫʛʦʛʦ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʩʝ ʩʪʦʣʙʮʳ ʤʘʪʨʠʮʳ ȣ, 

ʚʟʷʪʳʝ ʧʦ ʦʜʥʦʤʫ ʦʪ ʢʘʞʜʦʡ ʤʘʪʨʠʮʳ ʵʬʬʝʢʪʦʚ, ʧʦʧʘʨʥʦ ʦʨʪʦʛʦʥʘʣʴʥʳ. 

ʇʦʵʪʦʤʫ ȣ ï ʤʘʪʨʠʮʘ ʧʦʣʥʦʛʦ ʨʘʥʛʘ. 

ɼʣʷ ʢʘʞʜʦʡ ʢʦʤʙʠʥʘʮʠʠ ʫʨʦʚʥʝʡ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ ʚ ʧʣʘʥʝ D ʟʘʧʠʰʝʤ 

ʩʪʨʦʢʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʵʪʦʡ ʢʦʤʙʠʥʘʮʠʠ ʠʟ ʤʘʪʨʠʮʳ ȣ. ʇʦʣʫʯʝʥʥʫʶ 

ʧʨʠ ʵʪʦʤ ʤʘʪʨʠʮʫ ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ 

ȣ
Ἆ ἓȟἐἎȟȣȟἐἎȟἐἎȟȣȟἐȣ

Ἆ ȟ 
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ʛʜʝ ʯʠʩʣʦ ʩʪʦʣʙʮʦʚ ʤʘʪʨʠʮʳ ἐȣ
Ἆ  ʨʘʚʥʦ ʯʠʩʣʫ ʩʪʦʣʙʮʦʚ ʤʘʪʨʠʮʳ ἐȣ . 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ȣ
Ἆ  ï ʪʘʢʞʝ ʤʘʪʨʠʮʘ ʧʦʣʥʦʛʦ ʨʘʥʛʘ. 

ɹʫʜʝʤ ʩʪʨʦʠʪʴ ʤʘʪʨʠʮʫ 

ȣ ᴁἓȟἐȟȣȟἐȟἐ ȟȣȟἐȣᴁȟ 

ʩʦʜʝʨʞʘʱʫʶ ʚʝʢʪʦʨʳ I, ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʠ ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠ ̫

ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ ʧʣʘʥʘ D. ʇʨʠ ʵʪʦʤ ʯʠʩʣʦ ʩʪʦʣʙʮʦʚ ʤʘʪʨʠʮʳ ἐȣ   

ʙʫʜʝʪ ʨʘʚʥʦ ʯʠʩʣʫ ʩʪʦʣʙʮʦʚ ʤʘʪʨʠʮʳ ἐȣ
Ἆ . ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ ἐȣ  ʠ ἐȣ

Ἆ
 

j-ʝ ʩʪʦʣʙʮʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ἐȣ  ʠ ἐȣ
Ἆ . ʇʝʨʚʳʡ ʩʪʦʣʙʝʮ ȣ ʩʦʚʧʘʜʘʝʪ 

ʩ ʧʝʨʚʳʤ ʩʪʦʣʙʮʦʤ ȣ
Ἆ Ȣ ʉʣʝʜʫʶʱʠʝ ʩʪʦʣʙʮʳ ʙʫʜʝʤ ʩʪʨʦʠʪʴ ʨʝʢʫʨʨʝʥʪʥʦ. 

ʇʫʩʪʴ ʧʦʩʪʨʦʝʥʦ p ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʚʳʭ ʩʪʦʣʙʮʦʚ ȣ , ʧʨʠʯʝʤ l-ʡ ʩʪʦʣʙʝʮ 

ȣ , ʷʚʣʷʝʪʩʷ ʣʠʥʝʡʥʦʡ ʢʦʤʙʠʥʘʮʠʝʡ l ʧʝʨʚʳʭ ʩʪʦʣʙʮʦʚ ȣ
Ἆ   ὰ ρȟȣȟ

ὴ. ʀ ʧʫʩʪʴ ʣʶʙʳʝ ʠʟ ʵʪʠʭ ʩʪʦʣʙʮʦʚ, ʚʭʦʜʷʱʠʝ ʚ ʤʘʪʨʠʮʫ ἐȣ , ʝʩʪʴ 

ʥʝʟʘʚʠʩʠʤʳʝ ʵʬʬʝʢʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ. ʊʦʛʜʘ ʩʧʦʩʦʙ 

ʧʦʩʪʨʦʝʥʠʷ ὴ ρ-ʛʦ ʩʪʦʣʙʮʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. 

ʇʫʩʪʴ ὴ ρ-ʡ ʩʪʦʣʙʝʮ ȣ  ʝʩʪʴ ἐȣ . ʊʦʛʜʘ ʟʘʧʠʰʝʤ ʤʘʪʨʠʮʫ 

Ἃ ȣ ἓȟἐȟȣȟἐȟἐ ȟȣȟἐȣ ȟἐȣ ȟȣȟἐȣ  

ʠ ʧʦʣʦʞʠʤ 

ἐȣ Ἃ ȣ Ἃ ȣ Ἃ ȣ Ἃ ȣ ἐȣ
Ἆ

ἐ
ȣ

Ἆ
Ȣ 

ʇʝʨʚʳʝ p ʩʪʦʣʙʮʦʚ ʤʘʪʨʠʮʳ ȣ  ʥʝʟʘʚʠʩʠʤʳ, ʧʦʵʪʦʤʫ Ἃ ȣ Ἃ ȣ  

ʥʝʚʳʨʦʞʜʝʥʘ, ʦʙʨʘʪʥʘʷ ʢ ʥʝʡ ʩʫʱʝʩʪʚʫʝʪ ʠ 

Ἃ ȣ Ἃ ȣ Ἃ ȣ Ἃ ȣ ἐȣ
Ἆ

ἐ
ȣ

Ἆ
ȟ 

ἐȣ  ï ʥʝʥʫʣʝʚʦʡ ʩʪʦʣʙʝʮ. ἐȣ  ʝʩʪʴ ʣʠʥʝʡʥʘʷ ʢʦʤʙʠʥʘʮʠʷ ʩʪʦʣʙʮʦʚ 

Ἃ ȣ  ʠ ἐȣ
Ἆ
, ʧʦʵʪʦʤʫ ʧʦʣʫʯʠʤ ὴ ρ ʥʝʟʘʚʠʩʠʤʳʭ ʩʪʦʣʙʮʦʚ. ʕʣʝʤʝʥʪʳ 

ἐȣ  ʜʣʷ ʦʜʠʥʘʢʦʚʳʭ ʢʦʤʙʠʥʘʮʠʡ ʫʨʦʚʥʝʡ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ  ʨʘʚʥʳ 

ʤʝʞʜʫ ʩʦʙʦʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʯʝʚʠʜʥʦ, ʯʪʦ 

Ἃ ȣ ἐȣ πȢ 

ʇʦʵʪʦʤʫ ἐȣ  ï ɻʬʬʝʢʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʪʨʠʮʘ ȣ   ʩʦʜʝʨʞʠʪ ʥʝʟʘʚʠʩʠʤʳʝ ʩʪʦʣʙʮʳ I, 

ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʠ ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ. 

ʇʦ ʪʝʦʨʝʤʝ 3.4.1 ʜʣʷ ʧʣʘʥʘ Ἆ  ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʛʣʘʚʥʳʭ 

ʵʬʬʝʢʪʦʚ ʬʘʢʪʦʨʘ Ὂ ʠ ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ 
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ʨʘʚʥʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ί ρ ʠ ί ρȣ ί ρ. ʇʦʵʪʦʤʫ ʢʘʞʜʘʷ ʠʟ 

ʤʘʪʨʠʮ ἐ  ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ἐ ʩʦʜʝʨʞʠʪ ί ρ ʥʝʟʘʚʠʩʠʤʳʭ ʩʪʦʣʙʮʦʚ; 

ʢʘʞʜʘʷ ʠʟ ʤʘʪʨʠʮ ἐȣ  ʠ ἐȣ  ʩʦʜʝʨʞʠʪ ί ρȣ ί ρ ʥʝʟʘʚʠʩʠʤʳʭ 

ʩʪʦʣʙʮʦʚ. ɺ ἐ ʥʘʭʦʜʠʪʩʷ  ί ρ ʥʝʟʘʚʠʩʠʤʳʭ ʩʪʦʣʙʮʦʚ, ʧʦʵʪʦʤʫ ἐ 
ʩʦʜʝʨʞʠʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʥʝʟʘʚʠʩʠʤʳʭ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʬʘʢʪʦʨʘ  

ὊὭ ʜʣʷ ʧʣʘʥʘ D. 

ʇʨʝʜʧʦʣʦʞʠʤ ʪʝʧʝʨʴ, ʯʪʦ I ʠ ʩʪʦʣʙʮʳ, ʚʭʦʜʷʱʠʝ ἐȟȣȟἐ, ʩʦʩʪʘʚʣʷʶʪ 
ʩʠʩʪʝʤʫ ʣʠʥʝʡʥʦ ʟʘʚʠʩʠʤʳʭ ʚʝʢʪʦʨʦʚ. ʊʘʢ ʢʘʢ ʥʝʪʨʠʚʠʘʣʴʥʘʷ ʣʠʥʝʡʥʘʷ 

ʢʦʤʙʠʥʘʮʠʷ ʥʝʟʘʚʠʩʠʤʳʭ ʛʣʘʚʥʳʭ ɻ ʬʬʝʢʪʦʚ ʬʘʢʪʦʨʘ Ὂ ʝʩʪʴ ʛʣʘʚʥʳʡ 
ʵʬʬʝʢʪ ʬʘʢʪʦʨʘ Ὂȟ ʪʦ ʜʘʥʥʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʘʡʜʝʪʩʷ 
ʥʝʪʨʠʚʠʘʣʴʥʘʷ ʣʠʥʝʡʥʘʷ ʢʦʤʙʠʥʘʮʠʷ ʚʝʢʪʦʨʦʚ I, ȟȟȣȟ ȟ ʨʘʚʥʘʷ ʥʫʣʶ 

(ʯʝʨʝʟ  ʦʙʦʟʥʘʯʝʥʳ ʚʝʢʪʦʨʳ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ). ʆʜʥʘʢʦ  ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʣʫʯʝʥʳ ʢʘʢ ʥʝʪʨʠʚʠʘʣʴʥʳʝ ʣʠʥʝʡʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʩʪʦʣʙʮʦʚ ʠʟ ἐ. ʆʪʩʶʜʘ 
ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘʡʜʝʪʩʷ ʥʝʪʨʠʚʠʘʣʴʥʘʷ ʣʠʥʝʡʥʘʷ ʢʦʤʙʠʥʘʮʠʷ I ʠ ʩʪʦʣʙʮʦʚ ʠʟ 

ἐȟȣȟἐ, ʨʘʚʥʘʷ ʥʫʣʶ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ. ʇʦʵʪʦʤʫ I ʠ ʚʩʝ ʩʪʦʣʙʮʳ, 

ʚʭʦʜʷʱʠʝ ʚ ἐȟȣȟἐ, ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳ. ʆʪʩʶʜʘ ʩ ʧʦʤʦʱʴʶ ʧʨʦʩʪʳʭ 
ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʧʦʣʫʯʠʤ, ʯʪʦ ʯʠʩʣʦ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʵʬʬʝʢʪʦʚ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ Ὂ ʠ Ὂ ʨʘʚʥʦ ί ρ ί ρ. ʇʦʵʪʦʤʫ ʣʶʙʘʷ ʤʘʪʨʠʮʘ 

ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʚ ȣ ʩʦʜʝʨʞʠʪ ʤʘʢʩʠʤʘʣʴʥʫʶ 

ʩʠʩʪʝʤʫ ʥʝʟʘʚʠʩʠʤʳʭ ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ. 

ʀʩʧʦʣʴʟʫʷ ʨʘʩʩʫʞʜʝʥʠʷ, ʘʥʘʣʦʛʠʯʥʳʝ ʧʨʠʚʝʜʝʥʥʳʤ ʚʳʰʝ, ʧʦʣʫʯʠʤ, ʯʪʦ 

ʠʟ ʤʘʢʩʠʤʘʣʴʥʦʩʪʠ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳʭ ʚʝʢʪʦʨʦʚ, ʚʭʦʜʷʱʠʭ ʚ 

ʣʶʙʫʶ ʤʘʪʨʠʮʫ ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ὲ ρ -ʛʦ ʧʦʨʷʜʢʘ ʠʟ ȣ , 

ʩʣʝʜʫʝʪ ʤʘʢʩʠʤʘʣʴʥʦʩʪʴ ʩʠʩʪʝʤʳ ʥʝʟʘʚʠʩʠʤʳʭ ʚʝʢʪʦʨʦʚ, ʚʭʦʜʷʱʠʭ ʚ 

ʣʶʙʫʶ ʤʘʪʨʠʮʫ ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ n-ʛʦ ʧʦʨʷʜʢʘ ʠʟ ȣ . ʊʝʧʝʨʴ 

ʫʪʚʝʨʞʜʝʥʠʝ ʪʝʦʨʝʤʳ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʤʘʪʨʠʮʫ 
Ἆ

ἓȟἐ
Ἆ
 ʠ ʤʘʪʨʠʮʫ ἑ (3.2.2). ʆʯʝʚʠʜʥʦ, 

ʯʪʦ ʵʪʠ ʤʘʪʨʠʮʳ ʩʚʷʟʘʥʳ ʥʝʚʳʨʦʞʜʝʥʥʳʤ ʣʠʥʝʡʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ. 

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʤʘʪʨʠʮʳ ȣ
Ἆ

ἓȟἐ
Ἆ
ṧȣṧ ἓȟἐ

Ἆ
  ̉  ἑȣ

ἑ ṧȣṧἑ ʪʘʢʞʝ ʩʚʷʟʘʥʳ ʥʝʚʳʨʦʞʜʝʥʥʳʤ ʣʠʥʝʡʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʘʝʤ ʧʨʦʩʪʦʝ ʩʣʝʜʩʪʚʠʝ. 

ʉʣʝʜʩʪʚʠʝ ʪʝʦʨʝʤ r3.6.1. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʷ (3.6.1) ἑȣ ʝʩʪʴ 
ʤʘʪʨʠʮʘ ʧʦʣʥʦʛʦ ʨʘʥʛʘ; ʤʘʪʨʠʮʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ  ἦ  ʠ  ἦ ʧʣʘʥʘ D ʜʣʷ 

ʜʚʫʭ  ʧʨʦʠʟʚʦʣʴʥʳʭ  ὃ -ʤʦʜʝʣʝʡ   ʩʚʷʟʘʥʳ  ʥʝʚʳʨʦʞʜʝʥʥʳʤ  ʣʠʥʝʡʥʳʤ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ r-ʬʘʢʪʦʨʥʳʝ ʵʬʬʝʢʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ 

ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ  (3.6.1). 

ɺʤʝʩʪʝ ʩ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʬʘʢʪʦʨʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ɱ ʢʘʢ ʤʥʦʞʝʩʪʚʘ 
ʬʘʢʪʦʨʦʚ ʠ ʠʭ ʧʦʜʤʥʦʞʝʩʪʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 3.2.2 ʙʫʜʝʤ 

ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʬʘʢʪʦʨʥʦʝ ʤʥʦʞʝʩʪʚʦ ɱ ʢʘʢ ʤʥʦʞʝʩʪʚʦ ʛʣʘʚʥʳʭ 
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ʵʬʬʝʢʪʦʚ ʠ ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʣʝʜʫʶʱʠʤ 

ʦʧʨʝʜʝʣʝʥʠʝʤ. 

Definition 3.6.1. ʄʥʦʞʝʩʪʚʦ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʠ ʵʬʬʝʢʪʦʚ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠ ̫ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ ʥʘʟʳʚʘʝʪʩʷ ʬʘʢʪʦʨʥʳʤ ʤʥʦʞʝʩʪʚʦʤ  W,  

ʝʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʫʩʣʦʚʠʝ. ɽʩʣʠ ɻ ʬʬʝʢʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʬʘʢʪʦʨʦʚ Ὂ ȟȣȟὊ  ʧʨʠʥʘʜʣʝʞʠʪ ʤʥʦʞʝʩʪʚʫ ɱȟ ʪʦ ʧʦʣʥʦʝ ʤʥʦʞʝʩʪʚʦ 

ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠ ̫ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ  ʧʨʠʥʘʜʣʝʞʠʪ ʤʥʦʞʝʩʪʚʫ ɱ 

ʜʣʷ ʚʩʝʭ ὺ ρȟȣȟὶ ʠ ὰȟȣȟὰ ὲȟȣȟὲȟ    ὰ   ȣ  ὰ . 
ʆʧʨʝʜʝʣʝʥʠʝ 3.2.2 ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 3.6.1 ʚʩʣʝʜʩʪʚʠʝ 

ʦʯʝʚʠʜʥʦʛʦ ʚʟʘʠʤʥʦ-ʦʜʥʦʟʥʘʯʥʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʧʦʜʤʥʦʞʝʩʪʚʘʤʠ 

ʬʘʢʪʦʨʦʚ ʠ ʧʦʜʤʥʦʞʝʩʪʚʘʤʠ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʠ ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʵʪʠʭ ʬʘʢʪʦʨʦʚ. 

ɘ χȢ ˠ̒̌̏̃̉̆ ̗̝̐̑̏̐̏̑̉̏̎́̌̎̏̒̓̉ ̘́̒̓̏̓ 

ʅʘʩʪʦʷʱʠʡ ʧʘʨʘʛʨʘʬ ʧʦʩʚʷʱʝʥ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʤʫ ʧʦʥʷʪʠʶ ï ʫʩʣʦʚʠʶ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʯʘʩʪʦʪ,  ʚʚʝʜʝʥʥʦʤʫ ʇʣʘʢʝʪʪʦʤ  (R.L.Plackett) [3]. 

ɼʣʷ ʜʚʫʭ ʬʘʢʪʦʨʦʚ Ὂ ʠ Ὂ ʚʚʝʜʝʤ ί ί -ʤʘʪʨʠʮʫ ἥ ‫ , ʛʜʝ ‫  ï 

ʯʠʩʣʦ ʦʜʥʦʚʨʝʤʝʥʥʳʭ ʧʦʷʚʣʝʥʠʡ l-ʛʦ ʫʨʦʚʥʷ Ὂ ʠ ʧ-ʛʦ ʫʨʦʚʥʷ Ὂ. ɽʩʣʠ ï ‫ 

ʦʙʱʝʝ ʯʠʩʣʦ ʧʦʷʚʣʝʥʠʡ l-ʛʦ ʫʨʦʚʥʷ ʬʘʢʪʦʨʘ Ὂ, ʘ ‫  ï ʦʙʱʝʝ ʯʠʩʣʦ 

ʧʦʷʚʣʝʥʠʡ  n-ʛʦ ʫʨʦʚʥʷ ʬʘʢʪʦʨʘ Ὂ, ʪʦ, ʦʯʝʚʠʜʥʦ, 

ἥ   

ύ

ύ
  ể

ύ

ἥἓȟ    ἥ   

ύ

ύ

   ể

ύ

ἥ ἓȢ 

ʈʘʩʩʤʦʪʨʠʤ ὔ ρ ï ʚʝʢʪʦʨ S ʠ ʤʘʪʨʠʮʫ ȣ , ʠʤʝʶʱʫʶ ʩʨʝʜʠ N 

ʩʚʦʠʭ ʩʪʨʦʢ ίȣί ʨʘʟʣʠʯʥʳʭ (ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʟʣʠʯʥʳʤ ʢʦʤʙʠʥʘʮʠʷʤ 
ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ) ʠ ίȣί ʩʪʦʣʙʮʦʚ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ ʣʠʥʝʡʥʦ 

ʥʝʟʘʚʠʩʠʤʫʶ ʩʠʩʪʝʤʫ ʚʝʢʪʦʨʦʚ, 

ɺʤʝʩʪʦ ʢʘʞʜʦʛʦ ʤʥʦʞʝʩʪʚʘ ʦʜʠʥʘʢʦʚʳʭ ʩʪʨʦʢ ȣ  ʟʘʧʠʰʝʤ ʦʜʥʫ 

ʩʪʨʦʢʫ ʠ ʚʤʝʩʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ S ʥʘʧʠʰʝʤ ʠʭ ʩʨʝʜʥʝʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʤʘʪʨʠʮʫ ʠ ʩʪʦʣʙʝʮ ʦʙʦʟʥʘʯʠʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʯʝʨʝʟ ȣ ʠ ἡ. 
ʊʘʢ ʢʘʢ ʜʣʷ ʛʣʘʚʥʦʛʦ ʵʬʬʝʢʪʘ, ʢʘʢ ʠ ʜʣʷ ʣʶʙʦʛʦ ʢʦʥʪʨʘʩʪʘ, ʚʳʧʦʣʥʷʝʪʩʷ 

ʫʩʣʦʚʠʝ ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʠ ʝʜʠʥʠʯʥʦʤʫ ʚʝʢʪʦʨʫ, ʪʦ 

ἥ   

ὔ
π
ể
π
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ʠʣʠ 

ἥ Ȣ        σȢχȢρ 

ɸʥʘʣʦʛʠʯʥʦ 

ἥ Ȣ        σȢχȢς 

ʊʝʦʨʝʤʘ 3.7.1 [3]. ɽʩʣʠ 

ἐἐ πȟ         σȢχȢσ 

ʪʦ 

ὔἥ ἥἥ Ȣ      

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʋʩʣʦʚʠʝ (3.7.3) ʟʘʧʠʰʝʤ ʚ ʚʠʜʝ 

ἥ

ὔ π Ễ π
π π Ễ π
ể ể Ệ ể
π π Ễ π

ρ

ὔ
Ȣ 

ʆʪʩʶʜʘ ʩ ʫʯʝʪʦʤ ʨʘʚʝʥʩʪʚ (3.7.1) ʠ (3.7.2) ʧʦʣʫʯʠʤ 

ὔἥ ἥἥ ȟ 

ʯʪʦ ʠ ʪʨʝʙʦʚʘʣʦʩʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʦʨʝʤʘ 3.7.1 ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ 

ʧʦʧʘʨʥʦʡ ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʠ ʚʝʢʪʦʨʦʚ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ (ʧʦ ʦʜʥʦʤʫ ʦʪ 

ʢʘʞʜʦʛʦ ʬʘʢʪʦʨʘ). ʕʪʦ ʫʩʣʦʚʠʝ ï ʫʩʣʦʚʠʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʯʘʩʪʦʪ ï 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʫʨʦʚʥʠ ʦʜʥʦʛʦ ʬʘʢʪʦʨʘ ʚʩʪʨʝʯʘʶʪʩʷ ʩ ʢʘʞʜʳʤ ʠʟ ʫʨʦʚʥʝʡ 

ʜʨʫʛʦʛʦ ʬʘʢʪʦʨʘ ʩ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤʠ ʯʘʩʪʦʪʘʤʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ 3.7.1. ɽʩʣʠ ύ ȣ
ȣ
 ï ʯʠʩʣʦ ʦʜʥʦʚʨʝʤʝʥʥʳʭ ʧʦʷʚʣʝʥʠʡ 

ὮȟȣȟὮ-ʭ ʫʨʦʚʥʝʡ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦ ʫʩʣʦʚʠʝ 

ὔ ύ ȣ
ȣ

ύ ȣύ     ̅ ̌ ̠̟̜̖̌̂ ὮȟȣȟὮ   σȢχȢτ 

ʥʘʟʳʚʘʝʪʩʷ ʫʩʣʦʚʠʝʤ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʯʘʩʪʦʪ ʜʣʷ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ. 

ʆʧʨʝʜʝʣʝʥʠʝ 3.7.2. ɹʫʜʝʤ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʯʘʩʪʦʪ (3.7.4) ʜʣʷ ʬʘʢʪʦʨʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ɱ, ʝʩʣʠ 
ʫʩʣʦʚʠʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʯʘʩʪʦʪ (3.7.4) ʚʳʧʦʣʥʷʝʪʩʷ ʜʣ ̫ʢʘʞʜʦʛʦ 

ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʣʶʙʳʤ ʜʚʫʤ ɻʣʝʤʝʥʪʘʤ ʤʥʦʞʝʩʪʚʘ ɱ. 
ʇʫʩʪʴ ʧʣʘʥ ʚʢʣʶʯʘʝʪ ʚʩʝ ʢʦʤʙʠʥʘʮʠʠ ʫʨʦʚʥʝʡ ʬʘʢʪʦʨʦʚ Ὂ ʠ Ὂ.ʊʦʛʜʘ 

ʢʦʣʠʯʝʩʪʚʦ ʥʝʟʘʚʠʩʠʤʳʭ ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʵʪʠʭ 

ʬʘʢʪʦʨʦʚ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʚʳʨʘʞʝʥʠʝʤ (3.4.6). ɺ ʵʪʦʤ ʠ ʪʦʣʴʢʦ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʤʘʪʨʠʮʘ  ʙʫʜʝʪ ʢʚʘʜʨʘʪʥʦʡ. ɽʩʣʠ ʧʦʪʨʝʙʦʚʘʪʴ ʚʳʧʦʣʥʝʥʠʷ 

ʫʩʣʦʚʠʷ 
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ἐ π 

ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ ʬʘʢʪʦʨʘ Ὂ, ʪʦ, ʢʘʢ ʧʨʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ ʪʝʦʨʝʤʳ 3.7.1, 
ʧʦʣʫʯʠʤ, ʯʪʦ ʫʨʦʚʥʠ ʬʘʢʪʦʨʘ Ὂ ʚʩʪʨʝʯʘʶʪʩʷ ʩ ʢʦʤʙʠʥʘʮʠʷʤʠ ʫʨʦʚʥʝʡ 

ʬʘʢʪʦʨʦʚ Ὂ ʠ Ὂ  ʩ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤʠ ʯʘʩʪʦʪʘʤʠ: 

ὔύ ύ ύ Ȣ 

ɽʩʣʠ ʢ ʪʦʤʫ ʞʝ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ (3.7.3), ʪʦ ʚʩʣʝʜʩʪʚʠʝ ʪʝʦʨʝʤʳ 3.7.1  

ὔύ ύ ύ Ȣ 

ʇʦʵʪʦʤʫ 

ὔύ ύ ύ ύ Ȣ 

ɸʥʘʣʦʛʠʯʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʯʠʩʣʘ 

ʬʘʢʪʦʨʦʚ. ɼʣʷ ʵʪʦʛʦ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʣʝʜʫʶʱʝʝ ʨʘʟʙʠʝʥʠʝ ʤʥʦʞʝʩʪʚʘ 

ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ. ʇʝʨʚʳʤ ʨʘʟʙʠʝʥʠʝʤ ʬʘʢʪʦʨʳ ὊȟȣȟὊ ʜʝʣʷʪʩʷ ʥʘ ʜʚʘ 
ʧʨʦʠʟʚʦʣʴʥʳʭ ʤʥʦʞʝʩʪʚʘ. ɺʪʦʨʳʤ ʨʘʟʙʠʝʥʠʝʤ ʢʘʞʜʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ 

ʧʝʨʚʦʛʦ ʨʘʟʙʠʝʥʠʷ, ʝʩʣʠ ʦʥʦ ʩʦʩʪʦʠʪ ʙʦʣʝʝ ʯʝʤ ʠʟ ʦʜʥʦʛʦ ʬʘʢʪʦʨʘ, ʪʘʢʞʝ 

ʜʝʣʠʪʩʷ ʥʘ ʜʚʘ ʧʨʦʠʟʚʦʣʴʥʳʭ ʧʦʜʤʥʦʞʝʩʪʚʘ ʠ ʪ. ʜ. ʈʘʟʙʠʝʥʠʝ ʬʘʢʪʦʨʦʚ 

ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʧʦʣʥʳʤ, ʝʩʣʠ ʢʘʞʜʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʧʦʩʣʝʜʥʝʛʦ ʨʘʟʙʠʝʥʠʷ 

ʩʦʩʪʦʠʪ ʪʦʣʴʢʦ ʠʟ ʦʜʥʦʛʦ ʬʘʢʪʦʨʘ. 

ʊʝʦʨʝʤʘ 3.7.2. ʇʫʩʪʴ ʜʣʷ t ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʦʝ ʧʦʣʥʦʝ 
ʨʘʟʙʠʝʥʠʝ, ʯʪʦ ʚʳʧʦʣʥʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʫʩʣʦʚʠʝ. ʃʶʙʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ l-ʛʦ 

ʨʘʟʙʠʝʥʠʷ ʜʝʣʠʪʩʷ ὰ ρ-̍ ʨʘʟʙʠʝʥʠʝʤ ʥʘ ʪʘʢʠʝ ʜʚʘ ʧʦʜʤʥʦʞʝʩʪʚʘ 

ὊȟȣȟὊ ʠ Ὂ ȟȣȟὊ, ʯʪʦ 

ȣ ȣ

ὔ π Ễ π
π π Ễ π
ể ể Ệ ể
π π Ễ π

Ȣ 

ʊʦʛʜʘ 

ʘ) ʜʣʷ ʢʘʞʜʦʡ ʢʦʤʙʠʥʘʮʠʠ ʫʨʦʚʥʝʡ ʦʜʥʦʛʦ ʧʦʜʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʚʩʝ 

ʢʦʤʙʠʥʘʮʠʠ ʫʨʦʚʥʝʡ ʜʨʫʛʦʛʦ ʧʦʜʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ ʚʩʪʨʝʯʘʶʪʩʷ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʚʦʠʤ ʦʙʱʠʤ ʧʦʷʚʣʝʥʠʷʤ; 

ʙ) ʜʣʷ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ 
ʯʘʩʪʦʪ. 

ɼʦʢʘʞʝʤ ʪʝʧʝʨʴ ʜʦʩʪʘʪʦʯʥʦʩʪʴ ʫʩʣʦʚʠʷ (3.7.4) ʜʣʷ ʧʦʧʘʨʥʦʡ 

ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʠ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʠ ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦ ʦʜʥʦʤʫ 

ʦʪ ʢʘʞʜʦʡ ʤʘʪʨʠʮʳ ʵʬʬʝʢʪʦʚ. ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʙʫʜʝʪ ʦʧʠʨʘʪʴʩʷ ʥʘ ʣʝʤʤʫ, 

ʚʳʪʝʢʘʶʱʫʶ ʠʟ ʪʝʦʨʝʤʳ 3.6.1. 
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ʃʝʤʤʘ 3.7.1. ɽʩʣʠ ʜʣʷ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ ʠ ʩʪʦʣʙʮʘ S ʚʳʧʦʣʥʷʝʪʩʷ 

ʫʩʣʦʚʠʝ 

ἡ ȣ ȟ 

ʪʦ ʩʫʤʤʘ ʵʣʝʤʝʥʪʦʚ S, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʣʶʙʦʡ ʢʦʤʙʠʥʘʮʠʠ ʫʨʦʚʥʝʡ 

ὊȟȣȟὊ ʨʘʚʥʘ ʥʫʣʶ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ.2Ç ȣ 2Ç ȣ ȟ ʠ ʚʩʣʝʜʩʪʚʠʝ ʪʝʦʨʝʤʳ 

3.6.1  ȣ  ï ʢʚʘʜʨʘʪʥʘʷ ʥʝʚʳʨʦʞʜʝʥʥʘʷ ʤʘʪʨʠʮʘ. ἡ ʙʫʜʝʪ ʦʨʪʦʛʦʥʘʣʝʥ ʢʦ 
ʚʩʝʤ ʩʪʦʣʙʮʘʤ ʤʘʪʨʠʮʳ ȣ. ʇʦʵʪʦʤʫ ʚʩʝ ʵʣʝʤʝʥʪʳ S ʨʘʚʥʳ ʥʫʣʶ, ʯʪʦ ʠ 

ʪʨʝʙʦʚʘʣʦʩʴ. 

ʀʟ ʣʝʤʤʳ 3.7.1 ʩʣʝʜʫʝʪ, ʚ ʯʘʩʪʥʦʩʪʠ, ʯʪʦ ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʴ ʵʬʬʝʢʪʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ Ⱪȣ   r-ʛʦ ʧʦʨʷʜʢʘ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ  ʚʩʝʤ ʵʬʬʝʢʪʘʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ n-ʛʦ ὲ ὶ ʧʦʨʷʜʢʘ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ 
ʨʘʚʝʥʩʪʚʦ ʥʫʣʶ ʩʫʤʤʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ Ⱪȣ ȟʦʪʚʝʯʘʶʱʠʭ ʣʶʙʦʡ 

ʢʦʤʙʠʥʘʮʠʠ ʫʨʦʚʥʝʡ ʣʶʙʳʭ n ʬʘʢʪʦʨʦʚ ʠʟ ὊȟȣȟὊ . 

ʊʝʦʨʝʤʘ 3.7.3. ɽʩʣʠ ʜʣʷ t ʬʘʢʪʦʨʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʯʘʩʪʦʪ (3.7.4), ʪʦ ʚʩʝ ʛʣʘʚʥʳʝ ʵʬʬʝʢʪʳ ʠ ʵʬʬʝʢʪʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠ ̫ɻ ʪʠʭ ʬʘʢʪʦʨʦʚ (ʧʦ ʦʜʥʦʤʫ ʦʪ ʢʘʞʜʦʛʦ ʤʥʦʞʝʩʪʚʘ ʵʬʬʝʢʪʦʚ) 

ʧʦʧʘʨʥʦ ʦʨʪʦʛʦʥʘʣʴʥʳ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ ʈ ʠ R ï ʧʨʦʠʟʚʦʣʴʥʳʝ ʜʚʘ ʧʦʜʤʥʦʞʝʩʪʚʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʟ ʨ ʠ r ʬʘʢʪʦʨʦʚ ʤʥʦʞʝʩʪʚʘ ʠʟ t ʬʘʢʪʦʨʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ 

ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʯʘʩʪʦʪ (3.7.4). ʉʫʤʤʠʨʫʷ ʦʙʝ 

ʯʘʩʪʠ ʨʘʚʝʥʩʪʚʘ (3.7.4) ʧʦ ʚʩʝʤ ʫʨʦʚʥʷʤ ʥʝʢʦʪʦʨʳʭ ʬʘʢʪʦʨʦʚ, ʧʦʣʫʯʠʤ, ʯʪʦ 

ʫʩʣʦʚʠʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʯʘʩʪʦʪ ʚʳʧʦʣʥʷʝʪʩʷ ʜʣʷ ʣʶʙʦʛʦ 

ʧʦʜʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ ʠʟ t ʜʘʥʥʳʭ. ɺ ʯʘʩʪʥʦʩʪʠ, ʵʪʦ ʫʩʣʦʚʠʝ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʯʘʩʪʦʪ ʚʳʧʦʣʥʷʝʪʩʷ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, 

ʚʭʦʜʷʱʠʭ ʚ ʦʙʲʝʜʠʥʝʥʠʝ Ὕ ὖ ᷾ Ὑ. ʏʝʨʝʟ  ʠ  ʦʙʦʟʥʘʯʠʤ ʧʨʦʠʟʚʦʣʴʥʳʝ 
ʵʬʬʝʢʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨ ï 1)-ʛʦ ʠ (r ï 1)-ʛʦ ʧʦʨʷʜʢʦʚ 

ʬʘʢʪʦʨʦʚ, ʚʭʦʜʷʱʠʭ ʚ P ʠ R. ʈʘʩʩʤʦʪʨʠʤ ʜʚʘ ʩʣʫʯʘʷ:  

1) ʤʥʦʞʝʩʪʚʦ ὗ ὖ ᷊ Ὑ ʧʫʩʪʦ; 

2) ʤʥʦʞʝʩʪʚʦ ὗ  ʥʝ ʧʫʩʪʦ. 

ʉʣʫʯʘʡ 1.  ̫ʚʣʷʝʪʩʷ ʢʦʥʪʨʘʩʪʦʤ, ʧʦʵʪʦʤʫ ʩʫʤʤʘ ʵʣʝʤʝʥʪʦʚ  

ʨʘʚʥʘ ʥʫʣʶ. ʋʩʣʦʚʠʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʯʘʩʪʦʪ ʚʳʧʦʣʥʷʝʪʩʷ ʜʣʷ 

ʬʘʢʪʦʨʦʚ ʤʥʦʞʝʩʪʚʘ ʊ. ʇʦʵʪʦʤʫ ʜʣʷ ʣʶʙʦʡ ʢʦʤʙʠʥʘʮʠʠ ʫʨʦʚʥʝʡ ʚʩʝʭ 

ʬʘʢʪʦʨʦʚ ʠʟ R ʣʶʙʳʝ ʢʦʤʙʠʥʘʮʠʠ ʫʨʦʚʥʝʡ ʚʩʝʭ ʬʘʢʪʦʨʦʚ ʠʟ ʈ ʚʩʪʨʝʯʘʶʪʩʷ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʚʦʠʤ ʦʙʱʠʤ ʧʦʷʚʣʝʥʠʷʤ ʚ ʧʣʘʥʝ. ʕʣʝʤʝʥʪʳ  ʨʘʚʥʳ 

ʜʣʷ ʦʜʠʥʘʢʦʚʳʭ ʢʦʤʙʠʥʘʮʠʡ ʚʩʝʭ ʬʘʢʪʦʨʦʚ ʠʟ ʈ. ʇʦʵʪʦʤʫ ʨʘʚʥʘ ʥʫʣʶ 

ʩʫʤʤʘ ʵʣʝʤʝʥʪʦʚ , ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʯʘʩʪʠ ʧʣʘʥʘ ʜʣʷ ʣʶʙʦʡ ʢʦʤʙʠʥʘʮʠʠ 

ʫʨʦʚʥʝʡ ʚʩʝʭ ʬʘʢʪʦʨʦʚ ʠʟ R. ʉʣʝʜʦʚʘʪʝʣʴʥʦ,  ʠ  ʦʨʪʦʛʦʥʘʣʴʥʳ. 

ʉʣʫʯʘʡ 2. ʃʶʙʦʡ ʵʬʬʝʢʪ  ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʵʬʬʝʢʪʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʨʪʦʛʦʥʘʣʝʥ ʣʶʙʦʤʫ ʵʬʬʝʢʪʫ ʠʟ Q. ɺʩʣʝʜʩʪʚʠʝ ʣʝʤʤʳ 3.7.1 

ʜʣʷ ʯʘʩʪʠ ╓  ʧʣʘʥʘ, ʦʪʚʝʯʘʶʱʝʡ ʣʶʙʦʡ ʢʦʤʙʠʥʘʮʠʠ ʫʨʦʚʥʝʡ ʬʘʢʪʦʨʦʚ ʠʟ 
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Q, ʩʫʤʤʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ  ʨʘʚʥʘ ʥʫʣʶ. ʂʦʤʙʠʥʘʮʠʠ ʫʨʦʚʥʝʡ ʚʩʝʭ 

ʬʘʢʪʦʨʦʚ ʠʟ ʈ ʩ ʢʘʞʜʦʡ ʢʦʤʙʠʥʘʮʠʝʡ ʫʨʦʚʥʝʡ ʚʩʝʭ ʬʘʢʪʦʨʦʚ ʠʟ Ὑ ͵ ὗ 
ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʯʠʩʣʘʤ ʩʚʦʠʭ ʦʙʱʠʭ ʧʦʷʚʣʝʥʠʡ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʪʦ ʞʝ ʩʘʤʦʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ ʢʦʤʙʠʥʘʮʠʷʭ ʫʨʦʚʥʝʡ ʚʩʝʭ 

ʬʘʢʪʦʨʦʚ ʠʟ ʈ ʜʣʷ ʯʘʩʪʠ ʧʣʘʥʘ Ἆȟ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʫʤʤʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

 ʨʘʚʥʘ ʥʫʣʶ ʜʣʷ ʣʶʙʦʡ ʢʦʤʙʠʥʘʮʠʠ ʬʘʢʪʦʨʦʚ ʠʟ R. ʇʦʵʪʦʤʫ  

ʦʨʪʦʛʦʥʘʣʝʥ .  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚʥʫʪʨʠ ʣʶʙʦʡ ʤʘʪʨʠʮʳ ʵʬʬʝʢʪʦʚ ʚʩʝ ʛʣʘʚʥʳʝ ʵʬʬʝʢʪʳ 

ʠʣʠ ʵʬʬʝʢʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʦʨʪʦʛʦʥʘʣʴʥʳʤʠ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʧʣʘʥ ʪʘʢʦʚ, ʯʪʦ ʜʣʷ ʣʶʙʳʭ t ʬʘʢʪʦʨʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʯʘʩʪʦʪ, ʪʦ, ʢʨʦʤʝ ʵʬʬʝʢʪʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʜʥʦʡ 

ʤʘʪʨʠʮʝ ʵʬʬʝʢʪʦʚ, ʙʫʜʫʪ ʧʦʧʘʨʥʦ ʦʨʪʦʛʦʥʘʣʴʥʳ ʪʘʢʞʝ ʚʩʝ ʛʣʘʚʥʳʝ ʵʬʬʝʢʪʳ 

ʠ ʵʬʬʝʢʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʶʙʦʛʦ ʤʥʦʞʝʩʪʚʘ ʠʟ t ʬʘʢʪʦʨʦʚ. 

ɘ ψȢ ˜̏̒̓̑̏̆̎̉̆ ̞̆̋̓̏̃̕̕ ̃̈́̉̍̏̅̆̊̒̓̃̉ ̠

ʊʝʦʨʝʤʘ 3.8.1. ɼʣʷ ʣʶʙʳʭ t ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ , ʜʣʷ ʢʦʪʦʨʳʭ 

ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʯʘʩʪʦʪ, ʧʨʦʠʟʚʝʜʝʥʠʝ ἡṧȣṧ
ἡ ʚʝʢʪʦʨʦʚ ἡȟȣȟἡ  ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʜʘʝʪ ʩʪʦʣʙʝʮ ἡȣ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʚʝʢʪʦʨ ʵʬʬʝʢʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 
ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ. 
ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ɿʘʚʠʩʠʤʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ἡȣ ʪʦʣʴʢʦ ʦʪ ʫʨʦʚʥʝʡ 

ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ ʦʯʝʚʠʜʥʘ. ʇʦʵʪʦʤʫ ʦʩʪʘʝʪʩʷ ʜʦʢʘʟʘʪʴ ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʴ 
ἡȣ  ʚʝʢʪʦʨʫ I ʠ ʣʶʙʳʤ ʚʝʢʪʦʨʘʤ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʠ ʵʬʬʝʢʪʦʚ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠ ̫ʚʧʣʦʪʴ ʜʦ ʧʦʨʷʜʢʘ ὸ ς ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ. 
ɼʣʷ ʜʚʫʭ ʬʘʢʪʦʨʦʚ Ὂ ʠ Ὂ ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʴ ἡṧἡ  ̉  ἡᴂ (ἡᴂ ï ʣʶʙʦʡ 

ʚʝʢʪʦʨ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʬʘʢʪʦʨʘ Ὂ, ʙʳʪʴ ʤʦʞʝʪ ʩʦʚʧʘʜʘʶʱʠʡ ʩ ἡ) 
ʵʢʚʠʚʘʣʝʥʪʥʘ ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʠ ἡṧἡᴂ  ̉  ἡ. ʇʦ ʫʩʣʦʚʠʶ ʪʝʦʨʝʤʳ ἡ 
ʦʨʪʦʛʦʥʘʣʝʥ ʚʩʝʤ ʚʝʢʪʦʨʘʤ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʬʘʢʪʦʨʘ Ὂ . ʇʦʵʪʦʤʫ 
ʚʩʣʝʜʩʪʚʠʝ ʣʝʤʤʳ 3.7.1 ʩʫʤʤʘ ʵʣʝʤʝʥʪʦʚ ἡ, ʦʪʚʝʯʘʶʱʠʭ ʣʶʙʦʤʫ ʫʨʦʚʥʶ 
ʬʘʢʪʦʨʘ Ὂ, ʨʘʚʥʘ ʥʫʣʶ. ɸ ʪʘʢ ʢʘʢ ἡṧἡᴂ ʜʣʷ ʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʬʘʢʪʦʨʘ Ὂ 
ʠʤʝʝʪ ʦʜʠʥʘʢʦʚʳʝ ʵʣʝʤʝʥʪʳ, ʪʦ ἡṧἡᴂ ʦʨʪʦʛʦʥʘʣʝʥ ἡ. 
ʇʨʦʜʦʣʞʘʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʧʦ ʠʥʜʫʢʮʠʠ, ʥʘ (ʧ ï 1)-ʤ ʰʘʛʝ ὲ ὸ 

ʧʦʣʫʯʠʤ ʩʪʦʣʙʝʮ ἡṧἡṧȣṧἡ. ʆʨʪʦʛʦʥʘʣʴʥʦʩʪʴ ʝʛʦ ʣʶʙʳʤ ʩʪʦʣʙʮʘʤ 
ἡȣ  Ὥ ὲ ρ  ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʠʣʠ ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʧʣʦʪʴ 

ʜʦ ὰ ρ-ʛʦ ʧʦʨʷʜʢʘ ʵʢʚʠʚʘʣʝʥʪʥʘ ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʠ ʜʚʫʭ ʩʪʦʣʙʮʦʚ ἡṧ
ȣṧἡṧἡȣ  ʠ ἡ ṧȣṧἡȢ ʅʦ ʧʦ ʠʥʜʫʢʮʠʦʥʥʦʤʫ ʧʨʝʜʧʦʣʦʞʝʥʠʶ 
ἡ ṧȣṧἡ ̫ ʚʣʷʝʪʩʷ ʵʬʬʝʢʪʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ὲ ὰ ρ-ʛʦ ʧʦʨʷʜʢʘ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʨʪʦʛʦʥʘʣʝʥ ʚʩʝʤ ʛʣʘʚʥʳʤ ʵʬʬʝʢʪʘʤ ʠ ʵʬʬʝʢʪʘʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ. ʇʦʵʪʦʤʫ ʧʦ ʣʝʤʤʝ 3.7.1 ʩʫʤʤʘ 
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ʵʣʝʤʝʥʪʦʚ ἡ ṧȣṧἡȟ ʦʪʚʝʯʘʶʱʠʭ ʣʶʙʦʡ ʢʦʤʙʠʥʘʮʠʠ ʫʨʦʚʥʝʡ 

ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ, ʨʘʚʥʘ ʥʫʣʶ, ʯʪʦ ʠ ʜʦʢʘʟʳʚʘʝʪ ʪʝʦʨʝʤʫ. 

ʊʝʦʨʝʤʘ 3.8.2. ʇʫʩʪʴ ʫʩʣʦʚʠʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʯʘʩʪʦʪ (3.7.4) 

ʚʳʧʦʣʥʷʝʪʩʷ ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ. ʀ ʧʫʩʪʴ ʚʩʝ 
ʤʘʪʨʠʮʳ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʩʦʜʝʨʞʘʪ ʧʦʧʘʨʥʦ ʦʨʪʦʛʦʥʘʣʴʥʳʝ ʩʪʦʣʙʮʳ. 

ʊʦʛʜʘ ʚʩʝʚʦʟʤʦʞʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʪʦʣʙʮʦʚ ἡȟȣȟἡ (ʧʦ ʦʜʥʦʤʫ ʦʪ ʢʘʞʜʦʛʦ 
ʬʘʢʪʦʨʘ) ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʣʥʦʤʫ ʥʘʙʦʨʫ ʠʟ ί ρ ȣ ί ρ ʧʦʧʘʨʥʦ 
ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ. 
ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʈʘʩʩʤʦʪʨʠʤ ʜʚʘ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʩʪʦʣʙʮʦʚ, ʚʟʷʪʳʭ ʧʦ ʦʜʥʦʤʫ ʦʪ ʢʘʞʜʦʛʦ ʬʘʢʪʦʨʘ: ἡṧȣṧἡ ʠ ἡᴂṧȣṧ
ἡᴂ. ʉʨʝʜʠ ʵʪʠʭ ʜʚʫʭ ʥʘʙʦʨʦʚ ʩʪʦʣʙʮʦʚ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʦʜʥʘ ʧʘʨʘ (ʩʢʘʞʝʤ, 

ἡ ʠ ἡᴂ) ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʪʦʣʙʮʳ. ʕʣʝʤʝʥʪʳ ʩʪʦʣʙʮʘ ἡṧȣṧ
ἡṧἡᴂṧȣṧἡᴂ ʟʘʚʠʩʷʪ ʪʦʣʴʢʦ ʦʪ ʫʨʦʚʥʝʡ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ. ʊʝʧʝʨʴ 
ʦʩʪʘʝʪʩʷ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʩʫʤʤʘ ʵʣʝʤʝʥʪʦʚ ἡṧἡᴂ ʜʣʷ ʣʶʙʦʡ ʢʦʤʙʠʥʘʮʠʠ 
ʫʨʦʚʥʝʡ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ ʨʘʚʥʘ ʥʫʣʶ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʚʩʣʝʜʩʪʚʠʝ ʪʝʦʨʝʤʳ 
3.7.2 ʜʣʷ ʣʶʙʦʡ ʢʦʤʙʠʥʘʮʠʠ ʫʨʦʚʥʝʡ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ  ʫʨʦʚʥʠ Ὂ 
ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʠʭ ʦʙʱʠʤ ʧʦʷʚʣʝʥʠʷʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ 

ʚʩʝʭ ʢʦʤʙʠʥʘʮʠʡ ʫʨʦʚʥʝʡ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ ʩʫʤʤʳ ʵʣʝʤʝʥʪʦʚ ἡṧἡᴂ 
ʙʫʜʫʪ ʦʜʥʦʛʦ ʟʥʘʢʘ. ɸ ʪʘʢ ʢʘʢ ʧʦ ʫʩʣʦʚʠʶ ʪʝʦʨʝʤʳ ἡ  ̉  ἡᴂ ʦʨʪʦʛʦʥʘʣʴʥʳ, 
ʪʦ ʵʪʠ ʩʫʤʤʳ ʵʣʝʤʝʥʪʦʚ ʨʘʚʥʳ ʥʫʣʶ, ʯʪʦ ʠ ʪʨʝʙʦʚʘʣʦʩʴ. 

ʊʝʦʨʝʤʘ 3.8.2 ʤʦʞʝʪ ʙʳʪʴ ʦʙʦʙʱʝʥʘ ʥʘ ʩʣʫʯʘʡ ʤʘʪʨʠʮ ʛʣʘʚʥʳʭ 

ʵʬʬʝʢʪʦʚ, ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʩʦʜʝʨʞʘʱʠʭ ʧʦʧʘʨʥʦ ʦʨʪʦʛʦʥʘʣʴʥʳʝ ʩʪʦʣʙʮʳ. 

ʊʝʦʨʝʤʘ 3.8.3. ɼʣʷ ʟʘʜʘʥʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ, ʜʣʷ 
ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʯʘʩʪʦʪ (3.7.4), 

ʚʩʝʚʦʟʤʦʞʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʪʦʣʙʮʦʚ ἡȟȣȟἡ (ʧʦ ʦʜʥʦʤʫ ʦʪ ʢʘʞʜʦʛʦ 
ʬʘʢʪʦʨʘ) ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʣʥʦʤʫ ʥʘʙʦʨʫ ʠʟ ί ρȣ ί ρ ʣʠʥʝʡʥʦ 
ʥʝʟʘʚʠʩʠʤʳʭ ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ. 
ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʵʪʦʡ ʪʝʦʨʝʤʳ ʘʥʘʣʦʛʠʯʥʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʫ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʯʘʩʪʠ ʪʝʦʨʝʤʳ 3.4.1. 

ɘ ωȢ ˪̜̆̋̓̕̕ ̔̑̏̃̎̆̊ ̉ ̞̜̆̋̓̕̕ ̠̃̈́̉̍̏̅̆̊̒̓̃̉ ̔̑̏̃̎̆ ̊

ɹʫʜʝʤ ʠʥʦʛʜʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʨʝʭʬʘʢʪʦʨʥʳʡ ʧʣʘʥ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʠʟʙʝʞʘʪʴ ʛʨʦʤʦʟʜʢʠʭ ʦʙʦʟʥʘʯʝʥʠʡ. ʇʝʨʝʭʦʜ ʢ ʦʙʱʝʤʫ ʩʣʫʯʘʶ ʧʨʦʩʪ. 

ʆʙʦʟʥʘʯʠʤ – Ὁώ , ʛʜʝ ώ  ï ʥʘʙʣʶʜʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʪʦʯʢʝ 

ʧʦʣʥʦʛʦ ʧʣʘʥʘ Ἆ  ʜʣʷ ʢʦʪʦʨʦʡ ʬʘʢʪʦʨ Ὂ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʘ i-ʤ ʫʨʦʚʥʝ, 

ʬʘʢʪʦʨ Ὂ ï ʥʘ j-ʤ ʠ ʬʘʢʪʦʨ Ὂ ï ʥʘ ʧ-ʤ ʫʨʦʚʥʝ. ɿʚʝʟʜʦʯʢʘ ʚʤʝʩʪʦ ʥʝʢʦʪʦʨʦʛʦ 
ʠʥʜʝʢʩʘ ʙʫʜʝʪ ʦʟʥʘʯʘʪʴ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʩʨʝʜʥʝʥʠʝ ʧʦ ʚʩʝʤ ʫʨʦʚʥʷʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʬʘʢʪʦʨʘ. ʅʘʧʨʠʤʝʨ, 

–z В – Ȣ  
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ʆʧʨʝʜʝʣʝʥʠʝ 3.9.1. ʏʠʩʣʦ ‍ –zᶻz ʥʘʟʳʚʘʝʪʩʷ ʠʩʪʠʥʥʳʤ ʩʨʝʜʥʠʤ; 

ʯʠʩʣʦ ‍ –zᶻ –zᶻz ï ɻʬʬʝʢʪʦʤ i-ʛʦ ʫʨʦʚʥʷ ʬʘʢʪʦʨʘ Ὂ. 

ʆʧʨʝʜʝʣʝʥʠʝ 3.9.2.ʕʬʬʝʢʪʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ‍  ʫʨʦʚʥʝʡ i ʠ j 

ʬʘʢʪʦʨʦʚ Ὂ ʠ Ὂ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʟʳʚʘʝʪʩʷ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʵʬʬʝʢʪʦʤ 
ʫʨʦʚʥʷ i ʬʘʢʪʦʨʘ Ὂ

 
ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʬʘʢʪʦʨ Ὂ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ j, 

ʠ ʵʬʬʝʢʪʦʤ ʫʨʦʚʥʷ i ʬʘʢʪʦʨʘ Ὂ.  

ʆʧʨʝʜʝʣʝʥʠʝ 3.9.3.ʕʬʬʝʢʪʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ‍  ʫʨʦʚʥʝʡ i, j, ʧ 

ʬʘʢʪʦʨʦʚ Ὂ Ὂ, Ὂ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʟʳʚʘʝʪʩʷ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʵʬʬʝʢʪʦʤ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʨʦʚʥʝʡ  j ʠ ʧ  ʬʘʢʪʦʨʦʚ Ὂ ʠ Ὂ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʬʘʢʪʦʨ Ὂ 
ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ  i  ʠ ʵʬʬʝʢʪʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʨʦʚʥʝʡ  j  ʠ  ʧ  

ʬʘʢʪʦʨʦʚ Ὂ ʠ Ὂ. 
ʆʯʝʚʠʜʥʦ, ʯʪʦ ʵʪʦ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʨʨʝʢʪʥʦ, ʪʘʢ ʢʘʢ ʦʥʦ ʩʠʤʤʝʪʨʠʯʥʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʘʢʪʦʨʦʚ Ὂȟ Ὂ
 
ʠ Ὂ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʪʨʝʭʬʘʢʪʦʨʥʦʛʦ ʧʣʘʥʘ 

‍ – –z –z –zᶻ

–ᶻ –z ᶻ –zᶻ –zᶻz
– –ᶻ –z –z –zᶻ –z ᶻ –zᶻ –zᶻzȢ

                 σȢωȢρ 

ɸʥʘʣʦʛʠʯʥʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʨʫʛʠʝ ʵʬʬʝʢʪʳ ʫʨʦʚʥʝʡ ʠ ʵʬʬʝʢʪʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʨʦʚʥʝʡ. 

ʃʶʙʦʡ ʵʬʬʝʢʪ ʫʨʦʚʥʷ ʬʘʢʪʦʨʘ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʵʬʬʝʢʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʫʨʦʚʥʝʡ ʬʘʢʪʦʨʦʚ, ʝʩʪʴ ʘʣʛʝʙʨʘʠʯʝʩʢʘʷ ʩʫʤʤʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʞʠʜʘʥʠʡ 

ʥʘʙʣʶʜʝʥʠʡ ʜʣʷ Ἆ  ʩ ʥʝʢʦʪʦʨʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ. ʂʦʵʬʬʠʮʠʝʥʪʳ 

ʦʙʨʘʟʫʶʪ ʚʝʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʥʘʟʦʚʝʤ ʚʝʢʪʦʨʘʤʠ ʵʬʬʝʢʪʦʚ ʫʨʦʚʥʝʡ ʬʘʢʪʦʨʘ ʠ 

ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʨʦʚʥʝʡ ʬʘʢʪʦʨʦʚ. ɺʝʢʪʦʨ ʵʬʬʝʢʪʘ i-ʛʦ ʫʨʦʚʥʷ 

ʬʘʢʪʦʨʘ Ὂ ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ ȟ  ʚʝʢʪʦʨ ʵʬʬʝʢʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʨʦʚʥʝʡ i 

ʠ j ʬʘʢʪʦʨʦʚ Ὂ ʠ Ὂ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ  ʠ ʪ. ʜ.  

ɺ ʩʦʦʪʥʦʰʝʥʠʠ (3.9.1) ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠ –ȟʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ 
ʥʘʙʣʶʜʝʥʠʶ, ʚ ʢʦʪʦʨʦʤ: 

1) ʬʘʢʪʦʨʳ Ὂ, Ὂ  ʠ Ὂ , ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʥʘ ʫʨʦʚʥʷʭ i, j ʠ n 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʝʩʪʴ ρὔϳ ίίί ίί ίί ίί ί ί ί ρ
ρὔϳ ί ρ ί ρ ί ρȠ 
2) ʬʘʢʪʦʨʳ Ὂ ʠ Ὂ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʥʘ ʫʨʦʚʥʷʭ i ʠ j ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ 

ʬʘʢʪʦʨ Ὂ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ, ʦʪʣʠʯʥʦʤ ʦʪ ʧ, ʨʘʚʝʥ ρὔϳ ίί
ί ί ρ ρὔϳ ί ρ ί ρȠ 
3) ʬʘʢʪʦʨ Ὂ  ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ i, ʘ ʬʘʢʪʦʨʳ Ὂ  ʠ Ὂ 

ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʥʘ ʫʨʦʚʥʷʭ, ʦʪʣʠʯʥʳʭ ʦʪ j ʠ ʧ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʚʝʥ 

ρὔϳ ί ρȠ 
4) ʬʘʢʪʦʨʳ Ὂ, Ὂ ʠ Ὂ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʥʘ ʫʨʦʚʥʷʭ, ʦʪʣʠʯʥʳʭ ʦʪ i, j ʠ ʧ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʚʝʥ -1. 

ɺʩʝ ʵʪʦ ʠʟʦʙʨʘʞʝʥʦ ʚ ʪʘʙʣ. 2. 
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ʊʘʙʣʠʮʘ 2 

ɺʝʢʪʦʨ ʵʬʬʝʢʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʨʦʚʥʝʡ i,  j ʠ n 
 

Ὂ Ὂ Ὂ 

ʕʣʝʤʝʥʪ ʚʝʢʪʦʨʘ ʵʬʬʝʢʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʫʨʦʚʥʝʡ i, j ʠ n ʬʘʢʪʦʨʦʚ Ὂ , Ὂ  ʠ Ὂ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

i j n ρὔϳ ί ρ ί ρ ί ρ 

i j  ρὔϳ ί ρ ί ρ 

i  n ρὔϳ ί ρ ί ρ 

 j n ρὔϳ ί ρ ί ρ 

i   ρὔϳ ί ρ 

 j  ρὔϳ ί ρ 

  n ρὔϳ ί ρ 

   ρὔϳ  
 

ʂʘʞʜʦʡ ʩʪʨʦʢʝ ʪʘʙʣ. 2 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʝʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ɽʩʣʠ, 

ʥʘʧʨʠʤʝʨ, ʬʘʢʪʦʨ Ὂ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚʦ ʚʩʝʡ ʵʪʦʡ ʩʝʨʠʠ ʥʘ ʫʨʦʚʥʝ i, ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʣʝʪʢʝ ʪʘʙʣʠʮʳ ʟʘʧʠʩʘʥ ʠʥʜʝʢʩ i; ʝʩʣʠ ʬʘʢʪʦʨ Ὂ 
ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʚʦ ʚʩʝʡ ʩʝʨʠʠ ʥʘ ʫʨʦʚʥʝ, ʦʪʣʠʯʥʦʤ ʦʪ i -ʛʦ, ʢʣʝʪʢʘ ʪʘʙʣʠʮʳ 

ʥʝ ʟʘʧʦʣʥʷʝʪʩʷ. ɸʥʘʣʦʛʠʯʥʘ ʟʘʧʠʩʴ ʜʣʷ ʬʘʢʪʦʨʦʚ Ὂ ʠ Ὂ. 
ʇʫʩʪʴ  

ɝ  z

ừ
Ử
Ừ

Ử
ứρ   ̆̒̌̉  ́̋̓̏̑̕  Ὂ  ̃ ό-  ̍ ̜̏̐̓̆  ̠̐̏̅̅̆̑̇̉̃́̆̓̒ 

          ̎  ́̔̑̏̃̎̆ Ὥȟ́ ́̋̓̏̑̕ Ὂ ̃ ό-  ̜̍̏̐̓̆  
          ̠̐̏̅̅̆̑̇̉̃́̆̓̒ ̎  ́̔̑̏̃̎̆ȟ̏ ̘̓̌̉̎̏̍ ̏  ̓Ὦȟ
π   ̃ ̐̑̏̓̉̃̎̏̍ ̘̒̌̔́̆Ȣ   

ɹʫʜʝʤ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʜʦʙʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʚ ʘʥʘʣʦʛʠʯʥʳʭ 

ʩʣʫʯʘʷʭ. 

ʊʦʛʜʘ ʦʙʱʠʡ ʚʠʜ ʵʣʝʤʝʥʪʘ ʚʝʢʪʦʨʘ ʵʬʬʝʢʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʨʦʚʥʝʡ 

ȟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ u-ʤʫ ʦʧʳʪʫ ʩ ʫʯʝʪʦʤ ʪʘʙʣʠʮʳ 2 ʙʫʜʝʪ 

ʕ ό ɝ  ί ρ ί ρ ί ρ

ɝ  ί ρ ί ρ

ɝ  ί ρ ί ρ

ɝ  ί ρ ί ρ

ɝ  ί ρ ɝ  ί ρ ɝ  ί ρ ɝ  

  

ɝᶻz ί ρ ɝᶻz ɝzᶻ
 ί ρ ɝzᶻ

 ɝzᶻ
    ί ρ ɝzᶻ

    Ȣ  

ɺ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʵʪʦʛʦ ʤʦʞʥʦ ʫʙʝʜʠʪʴʩʷ, ʝʩʣʠ ʧʨʠʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ 

ʩʣʝʜʫʶʱʠʝ ʨʘʚʝʥʩʪʚʘ: 
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ɝᶻzɝz ᶻ
  ɝzᶻ

    ɝ  Ƞ    ɝᶻzɝz ᶻ
  ɝzᶻ

    ɝ  Ƞ

ɝᶻzɝz ᶻ
  ɝzᶻ

    ɝ  Ƞ    ɝᶻzɝz ᶻ
  ɝzᶻ

    ɝ  Ȣ
 

ɸʥʘʣʦʛʠʯʥʦ, ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʵʣʝʤʝʥʪ ʚʝʢʪʦʨʘ ȣ
ȣ
ʵʬʬʝʢʪʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʨʦʚʥʝʡ Ὥ  Ὦ ρȟȣȟὶ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ ʝʩʪʴ 

‪ȣ
ȣ
ό ɝ ȣzz ί ρ ɝ ȣzz  ȣ 

ɝzȣz ȣzz
       ί ρ ɝzȣz ȣzz

       Ȣ 

ɺ ʯʘʩʪʥʦʩʪʠ, ʵʣʝʤʝʥʪ ʚʝʢʪʦʨʘ ʵʬʬʝʢʪʘ i-ʛʦ ʫʨʦʚʥʷ ʬʘʢʪʦʨʘ Ὂ ʝʩʪʴ 

‪ ό ɝ ȣzz ί ρ ɝ ȣzz Ȣ     σȢωȢς 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ὔ‪ȣ
ȣ
ό ὔ‪ όȣὔ‪ ό 

ʠʣʠ 

ὔ ȣ
ȣ

ὔ ṧȣṧὔ Ȣ      σȢωȢσ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʧʨʘʚʝʜʣʠʚʘ ʩʣʝʜʫʶʱʘʷ ʪʝʦʨʝʤʘ. 

ʊʝʦʨʝʤʘ 3.9.1. ɺʝʢʪʦʨ ʵʬʬʝʢʪa ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʨʦʚʥʝʡ ὭȟȣȟὭ 
ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʤʥʦʞʠʪʝʣʷ ʝʩʪʴ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ ʵʬʬʝʢʪʦʚ ʫʨʦʚʥʝʡ ὭȟȣȟὭ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ȟȣȟ  ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʝʢʪʦʨʳ ʛʣʘʚʥʳʭ 

ʵʬʬʝʢʪʦʚ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʵʪʦʤʫ ʚʝʢʪʦʨ ʵʬʬʝʢʪʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʨʦʚʥʝʡ ȣ
ȣ
 ʩ ʫʯʝʪʦʤ ʟʘʤʝʯʘʥʠʷ 1 ʢ ʪʝʦʨʝʤʝ 3.4.1 ʝʩʪʴ 

ʚʝʢʪʦʨ ʵʬʬʝʢʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ  ʜʣʷ ʧʣʘʥʘ Ἆ. 
ʅʝʪʨʫʜʥʦ ʧʨʦʚʝʨʠʪʴ, ʯʪʦ ʩʨʝʜʠ ʚʩʝʭ ʚʝʢʪʦʨʦʚ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ 

ʬʘʢʪʦʨʘ Ὂ ʩ ɻʣʝʤʝʥʪʘʤʠ ʪʠʧʘ ɝz
ȣz
ί ρ ɝz

ȣz
 ʜʣʷ Ὥ πȟρȟȣȟί ρ 

ʣʶʙʳʝ Ὥ ρ ʠʟ ʥʠʭ ʦʙʨʘʟʫʶʪ ʩʠʩʪʝʤʫ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳʭ ʚʝʢʪʦʨʦʚ. 
ɸʥʘʣʦʛʠʯʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʜʣʷ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ . 
ɺʩʝʚʦʟʤʦʞʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʵʪʠʭ ʥʝʟʘʚʠʩʠʤʳʭ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʧʦ 

ʦʜʥʦʤʫ ʜʣʷ ʢʘʞʜʦʛʦ ʬʘʢʪʦʨʘ ʦʙʨʘʟʫʶʪ ί ρȣ ί ρ  ɻ ʬʬʝʢʪʦʚ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʨʦʚʥʝʡ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ. ʇʦ ʟʘʤʝʯʘʥʠʶ 1 ʢ ʪʝʦʨʝʤʝ 3.4.1 

ʵʪʠ ί ρȣ ί ρ ɻ ʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʨʦʚʥʝʡ ʦʙʨʘʟʫʶʪ ʩʠʩʪʝʤʫ 

ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳʭ ʚʝʢʪʦʨʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʜʦʢʘʟʘʥʘ ʩʣʝʜʫʶʱʘʷ 

ʪʝʦʨʝʤʘ. 

ʊʝʦʨʝʤʘ 3.9.2. ʃʶʙʦʡ ʚʝʢʪʦʨ ʵʬʬʝʢʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʨʦʚʥʝʡ 

ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ ʝʩʪʴ ʚʝʢʪʦʨ ʵʬʬʝʢʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ. 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʘʷ ʧʦʜʩʠʩʪʝʤʘ ʚʝʢʪʦʨʦʚ ʵʬʬʝʢʪʦʚ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʨʦʚʥʝʡ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ ʩʦʜʝʨʞʠʪ ʪʦʯʥʦ ί ρȣ ί
ρ ʚʝʢʪʦʨʦʚ. 
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ɘ ρπȢ ˙̝̏̅̆̌ ̜̖̉̒̓̉̎̎ ̞̆̋̓̏̃̕̕ 
̠̅̌ ̘̜̖̋́̆̒̓̃̆̎̎ ́̋̓̏̑̏̃̕ 

ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ ȟ ȟȣȟ  ʤʘʪʨʠʮʫ ʚʩʝʭ ʚʝʢʪʦʨʦʚ 

ʵʬʬʝʢʪʦʚ ʫʨʦʚʥʝʡ ʬʘʢʪʦʨʘ Ὂ, ʯʝʨʝʟ  ï ʤʘʪʨʠʮʫ ʚʩʝʭ ʚʝʢʪʦʨʦʚ ʵʬʬʝʢʪʦʚ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʨʦʚʥʝʡ ʬʘʢʪʦʨʦʚ Ὂ ʠ Ὂ ʠ ʪ. ʜ. ʊʦʛʜʘ ʠʟ ʨʘʚʝʥʩʪʚʘ (3.9.3) 

ʩʣʝʜʫʝʪ, ʯʪʦ 

ὔ ȣ ὔ ṧȣṧὔ Ȣ 

ʇʫʩʪʴ ʜʘʣʝʝ 

ȣ

ρ

ὔ
ἓȟ ȟȣȟ ȟ ȟȣȟ ȣ Ȣ 

ʇʫʩʪʴ 

ὼ ό
ρȟ ̆̒̌̉ ́̋̓̏̑̕  Ὂ ̃ ό-  ̜̍̏̐̓̆  
        ̠̐̏̅̅̆̑̇̉̃́̆̓̒ ̎  ́̔̑̏̃̎̆ Ὦȟ   
π  ̃̐̑̏̓̉̃̎̏̍ ̘̒̌̔́̆Ȣ

                           σȢρπȢρ 

ʆʙʦʟʥʘʯʠʤ 

ὀ ὼ ρȟȣȟὼ ὔ ȟὀ ὀȟȣȟὀ ȟ 

ὀȣ ὀ ṧȣṧὀȟ

ἦȣ ᴁἓȟὀȟȣȟὀȟὀ ȟȣȟὀȣ ᴁȢ
                               σȢρπȢς 

ʊʝʦʨʝʤʘ 3.10.1. 

ἦȣ ȣ ἏȢ                    σȢρπȢσ 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʂʘʢ ʠ ʨʘʥʝʝ, ʨʘʩʩʤʦʪʨʠʤ ʪʨʝʭʬʘʢʪʦʨʥʳʡ ʧʣʘʥ. 

ʇʝʨʝʭʦʜ ʢ ʦʙʱʝʤʫ ʩʣʫʯʘʶ ʥʝ ʚʳʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʭ ʪʨʫʜʥʦʩʪʝʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʚ ʤʘʪʨʠʮʝ ἦ  ʩʪʨʦʢʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ i-, j- ʠ n-ʤʫ ʫʨʦʚʥʷʤ 

ʬʘʢʪʦʨʦʚ Ὂ, Ὂ ʠ Ὂ.ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʚ ʤʘʪʨʠʮʝ  ï ʩʪʨʦʢʫ, ʦʪʚʝʯʘʶʱʫʶ 

ʥʝʢʦʪʦʨʦʡ ʢʦʤʙʠʥʘʮʠʠ ʫʨʦʚʥʝʡ ʬʘʢʪʦʨʦʚ Ὂ, Ὂ ʠ Ὂ. ʊʦʛʜʘ ʩʢʘʣʷʨʥʦʝ 
ʧʨʦʠʟʚʝʜʝʥʠʝ ʵʪʠʭ ʜʚʫʭ ʩʪʨʦʢ ʚ ʤʘʪʨʠʮʝ ἦ  ʠ ʚ ʤʘʪʨʠʮʝ  ʨʘʚʥʦ 

ρ ɝᶻz ί ρ ɝᶻz ɝz ᶻ
  ί ρ ɝz ᶻ

  

ɝzᶻ
    ί ρ ɝzᶻ

    

ɝᶻz ί ρ ɝᶻz  ɝz ᶻ
  ί ρ ɝz ᶻ

  

ɝᶻz ί ρ ɝᶻz  ɝzᶻ
    ί ρ ɝzᶻ

                                            σȢρπȢτ

ɝz ᶻ
  ί ρ ɝz ᶻ

   ɝzᶻ
    ί ρ ɝzᶻ

    

ɝᶻz ί ρ ɝᶻz  ɝz ᶻ
  ί ρ ɝz ᶻ

  ɝzᶻ
    ί ρ ɝzᶻ

    Ȣ
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ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʩʪʨʦʢʘ  ʦʪʚʝʯʘʝʪ i-ʤʫ ʫʨʦʚʥʶ Ὂ, j-ʤʫ 
ʫʨʦʚʥʶ Ὂ ʠ n-ʤʫ ʫʨʦʚʥʶ Ὂ, ʪʦ 

ɝᶻz ɝz ᶻ
  ɝzᶻ

    ρ    ɝᶻz ɝz ᶻ
  ɝzᶻ

    πȟ 

ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, (3.10.4) ʦʙʨʘʱʘʝʪʩʷ ʚ 

ρ ί ρ ί ρ ί ρ

ί ρ ί ρ ί ρ ί ρ ί ρ ί ρ

ί ρ ί ρ ί ρ ίίί ρȢ

  

ʊʝʤ ʩʘʤʳʤ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʜʠʘʛʦʥʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ἦ  ʨʘʚʥʳ 1. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʪʨʦʢʝ  ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ 

ʦʜʠʥ ʠʟ ʬʘʢʪʦʨʦʚ Ὂ, Ὂ ʠ Ὂ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ, ʦʪʣʠʯʥʦʤ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪ i-, j- ʠ n-ʛʦ. ɹʝʟ ʦʛʨʘʥʠʯʝʥʠʷ ʦʙʱʥʦʩʪʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, 

ʯʪʦ ʬʘʢʪʦʨ Ὂ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ, ʦʪʣʠʯʥʦʤ ʦʪ ʧ- ʛʦ. ʊʦʛʜʘ ʚʳʨʘʞʝʥʠʝ 

(3.10.4) ʧʨʠʥʠʤʘʝʪ ʚʠʜ 

ὃ ὃɝzᶻ
    ί ρ ɝzᶻ

    πȟ   
ʛʜʝ 

 ὃ ρ ɝᶻz ί ρ ɝᶻz ɝz ᶻ
  ί ρ ɝz ᶻ

  

ɝᶻz ί ρ ɝᶻz  ɝz ᶻ
  ί ρ ɝz ᶻ

  Ȣ
  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 

ʆʧʨʝʜʝʣʠʤ ʚʝʢʪʦʨ  ʠʩʪʠʥʥʳʭ ʵʬʬʝʢʪʦʚ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ: 

 ȣ ȟ                    σȢρπȢυ 

ʛʜʝ , ʢʘʢ ʠ ʨʘʥʴʰʝ, ʦʟʥʘʯʘʝʪ ʚʝʢʪʦʨ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʞʠʜʘʥʠʡ 

ʥʘʙʣʶʜʝʥʠʡ ʚ ʪʦʯʢʘʭ ʧʦʣʥʦʛʦ ʧʣʘʥʘ. ɺʩʣʝʜʩʪʚʠʝ (3.10.3) ʠ (3.10.5) ʧʦʣʫʯʠʤ 

█ ἦȣ□ Ȣ                    σȢρπȢφ 

ʄʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ (3.10.6) ʢʘʢ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʩʧʨʘʚʝʜʣʠʚʘ ʜʣʷ ʚʩʝʭ 

ʪʦʯʝʢ Ἆ. 

ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ ἦ  ʠ ʯʘʩʪʠ ʤʘʪʨʠʮʳ ἦȣ  ʠ ʚʝʢʪʦʨʘ  

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʪʚʝʯʘʶʱʠʝ ʬʘʢʪʦʨʥʦʤʫ ʤʥʦʞʝʩʪʚʫ W. ɽʩʣʠ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʵʣʝʤʝʥʪʳ ʚʝʢʪʦʨʘ , ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʘʢʪʦʨʥʦʤʫ 

ʤʥʦʞʝʩʪʚʫ W, ʨʘʚʥʳ ʥʫʣʶ, ʪʦ (3.10.6) ʧʝʨʝʧʠʰʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ἦ Ȣ                     σȢρπȢχ 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʤʦʜʝʣʠ (3.10.6) ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʜʝʣʠ (3.10.7) 

ʜʦʧʫʩʢʘʶʪ ʫʜʦʙʥʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ. ʕʪʘ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ 
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ʦʯʝʚʠʜʥʦʡ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʦʧʨʝʜʝʣʝʥʠʡ ʵʬʬʝʢʪʦʚ 

ʫʨʦʚʥʝʡ ʠ ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʨʦʚʥʝʡ. 

ʇʨʠʤʝʨ 3.10.1.  ʇʫʩʪʴ 

             Ὂ  Ὂ

Ἆ   

π π
ρ π
ρ ρ
ς ρ
π ς
ς ς

  Ƞ    ˒ὁ   

–
–
–
–
–
–

  Ȣ
 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʣʥʳʡ ʧʣʘʥ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʝʢʪʦʨ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʦʞʠʜʘʥʠʡ ʥʘʙʣʶʜʝʥʠʡ ʙʫʜʫʪ 

Ἆ   

π π
ρ π
ς π
π ρ
ρ ρ
ς ρ
π ς
ρ ς
ς ς

  Ƞ    ˒ὁ   

–
ể
–
  Ȣ 

 

ɼʣʷ ʧʣʘʥʘ Ἆ ʤʘʪʨʠʮʘ  ʟʘʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ω  
        ἓ          ω                     ω                                 ω ω ṧω
ρȿ      ς ρ ρȿ      ς ρ ρȿ      τ ς ς ς      ρ      ρ ς      ρ      ρ
ρȿ ρ      ς ρȿ      ς ρ ρȿ ς      ρ      ρ      τ ς ς ς      ρ      ρ
ρȿ ρ ρ      ςȿ      ς ρ ρȿ ς      ρ      ρ ς      ρ      ρ      τ ς ς
ρȿ      ς ρ ρȿ ρ      ς ρȿ ς      τ ς      ρ ς      ρ      ρ ς      ρ
ρȿ ρ      ς ρȿ ρ      ς ρȿ      ρ ς      ρ ς      τ ς      ρ ς      ρ
ρȿ ρ ρ      ςȿ ρ      ς ρȿ      ρ ς      ρ      ρ ς      ρ ς      τ ς
ρȿ      ς ρ ρȿ ρ ρ      ςȿ ς ς      τ      ρ      ρ ς      ρ      ρ ς
ρȿ ρ      ς ρȿ ρ ρ      ςȿ      ρ      ρ ς ς ς      τ      ρ      ρ ς
ρȿ ρ ρ      ςȿ ρ ρ      ςȿ      ρ      ρ ς      ρ      ρ ς ς ς      τ

Ȣ 

 

ɺʝʢʪʦʨ ʠʩʪʠʥʥʳʭ ʵʬʬʝʢʪʦʚ ʙʫʜʝʪ 

‍ȟ‍ ȟ‍ ȟ‍ ȟ‍ ȟ‍ ȟ‍ ȟ‍ ȟ‍ ȟ‍ ȟ

‍ ȟ‍ ȟ‍ ȟ‍ ȟ‍ ȟ‍ Ȣ
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ʊʦʛʜʘ ʚʩʣʝʜʩʪʚʠʝ ʨʘʚʝʥʩʪʚʘ (3.10.6) ʚ ʪʦʯʢʘʭ Ἆ ʙʫʜʝʪ ʩʧʨʘʚʝʜʣʠʚʘ ʤʦʜʝʣʴ 

ʂ ἦ ȟ 

ʛʜʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʚʝʥʩʪʚʦʤ (3.10.2) 

                Ὂ  Ὂ         

Ἆ   

π π
ρ π
ς π
π ρ
ρ ρ
ς ρ
π ς
ρ ς
ς ς

  Ƞ 
 

 

                  ἓ              ὀ                   ὀ                          ὀ ὀṧὀ

ἦ   

ρ ȿ ρ π π ȿ ρ π π ȿ ρ π π π π π π π π
ρ ȿ π ρ π ȿ ρ π π ȿ π π π ρ π π π π π
ρ ȿ π π ρ ȿ ρ π π ȿ π π π π π π ρ π π
ρ ȿ ρ π π ȿ π ρ π ȿ π ρ π π π π π π π
ρ ȿ π ρ π ȿ π ρ π ȿ π π π π ρ π π π π
ρ ȿ π π ρ ȿ π ρ π ȿ π π π π π π π ρ π
ρ ȿ ρ π π ȿ π π ρ ȿ π π ρ π π π π π π
ρ ȿ π ρ π ȿ π π ρ ȿ π π π π π ρ π π π
ρ ȿ π π ρ ȿ π π ρ ȿ π π π π π π π π ρ

  
Ȣ 

ɺ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʚʩʝ ʵʬʬʝʢʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠ ̫ʫʨʦʚʥʝʡ ʨʘʚʥʳ 

ʥʫʣʶ, ʧʦʣʫʯʠʤ ʤʦʜʝʣʴ 

‍ ‍ ὀ ‍ ὀ ‍ ὀ 

‍ ὀ ‍ ὀ ‍ ὀȟ                    σȢρπȢψ 

ʛʜʝ ὀ  ʧʨʠʥʠʤʘʝʪ ʚ ʠ-ʡ ʪʦʯʢʝ Ἆ  ʟʥʘʯʝʥʠʝ ὼ ό  ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʘʚʝʥʩʪʚʦʤ (3.10.1). 

ʄʘʪʨʠʮʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ X ʧʣʘʥʘ D ʜʣʷ ʤʦʜʝʣʠ (3.10.8) ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ 

              ἓ   ὀ   ὀ   ὀ  ὀ   ὀ  ὀ

ἦ   

ρ ρ π π ρ π π
ρ π ρ π ρ π π
ρ π ρ π π ρ π
ρ π π ρ π ρ π
ρ ρ π π π π ρ
ρ π π ρ π π ρ

  Ȣ
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ɺ ʤʦʜʝʣʠ (3.10.6) ʤʘʪʨʠʮʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ἦȣ  ʜʣʷ ʧʦʣʥʦʛʦ ʧʣʘʥʘ ʥʝ 
ʷʚʣʷʝʪʩʷ ʤʘʪʨʠʮʝʡ ʧʦʣʥʦʛʦ ʨʘʥʛʘ. ʅʘʧʨʠʤʝʨ, ʩʫʤʤʘ ʩʪʦʣʙʮʦʚ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʭ ὀȟ ʜʘʝʪ I. ʇʦʵʪʦʤʫ ʨʝʰʝʥʠʝ ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʤʝʪʦʜʘ 

ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʜʣʷ ʦʮʝʥʠʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ  ʤʦʜʝʣʠ ʥʝ ʙʫʜʝʪ 

ʝʜʠʥʩʪʚʝʥʥʳʤ. ʆʜʥʘʢʦ ʤʦʞʥʦ ʚʳʚʝʩʪʠ ʩʠʩʪʝʤʫ ʣʠʥʝʡʥʳʭ ʨʘʚʝʥʩʪʚ ʜʣʷ ʵʪʠʭ 

ʧʘʨʘʤʝʪʨʦʚ  ʚʠʜʘ 

ἒ    π                     σȢρπȢω 

ʪʘʢʠʭ, ʯʪʦ ʤʘʪʨʠʮʘ 

  
ἦȣ
ἒ

                    σȢρπȢρπ 

ʙʫʜʝʪ ʤʘʪʨʠʮʝʡ ʧʦʣʥʦʛʦ ʨʘʥʛʘ, ʠ ʥʠʢʘʢʘʷ ʩʪʨʦʢʘ ʅ ʥʝ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʠʤʘ ʚ 

ʚʠʜʝ ʣʠʥʝʡʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʩʪʨʦʢ ἦȣ . ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʜʣʷ ʧʣʘʥʘ, 

ʟʘʜʘʚʘʝʤʦʛʦ ʤʘʪʨʠʮʝʡ ἦȣ , ʪʦ ʝʩʪʴ ʜʣʷ ʧʦʣʥʦʛʦ ʧʣʘʥʘ ʧʨʠ ʦʛʨʘʥʠʯʝʥʠʷʭ 

ʥʘ ʧʘʨʘʤʝʪʨʳ (3.10.9), ʙʫʜʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʝʜʠʥʩʪʚʝʥʥʳʝ ʤ.ʥ.ʢ.-ʦʮʝʥʢʠ 

ʧʘʨʘʤʝʪʨʦʚ  [4]. 

ʈʘʩʩʤʦʪʨʠʤ ʠ-  ʁʩʪʨʦʢʫ ʤʘʪʨʠʮʳ  ʚʝʢʪʦʨʦʚ ʵʬʬʝʢʪʦʚ ʫʨʦʚʥʝʡ 

ʬʘʢʪʦʨʘ  Ὂ ʕ όȟʕ όȟȣȟʕ ό . ʇʦʩʢʦʣʴʢʫ 

В ɝ ȣzz ρȟ    В ɝ ȣzz ί ρ ȟ 

ʚʩʣʝʜʩʪʚʠʝ ʨʘʚʝʥʩʪʚʘ (3.9.2)  ʧʦʣʫʯʠʤ 

В ‪ ό В ɝ ȣzz ί ρ ɝ ȣzz πȢ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʣʶʙʦʛʦ ʬʘʢʪʦʨʘ Ὂ
 

ἓ     Ὥ ρȟȣȟάȢ               σȢρπȢρρ 

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ 

ṧ ἓ ȟ 

Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ 
 

ṧ ṧȣṧ ἓ ȟ 

Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ   Ȣ 
 

ṧ ṧȣṧ ἓ  
 

ὭȟὮ ρȟȣȟάȠ Ὥ ὮȠ ὲ πȟȣȟί ρȢ 
 

ʆʪʩʶʜʘ ʩ ʫʯʝʪʦʤ (3.10.11) ʧʦʣʫʯʠʤ 
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В ‍ πȟВ ‍ πȟȣȟ

В ‍ ȣ
ȣ

πȟȣȟВ ‍ ȣ
ȣ

πȟ

ὭȟὮ ρȟȣȟάȠ Ὥ ὮȠ ὲ πȟȣȟί ρȢ

            

σȢρπȢρς 

ʊʦʛʜʘ (3.10.12) ʟʘʧʠʰʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ἒ  ȟ                  σȢρπȢρσ 

ʛʜʝ ʯʝʨʝʟ ʅ ʦʙʦʟʥʘʯʝʥʘ ʤʘʪʨʠʮʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʠʩʪʝʤʳ (3.10.12). 

ʈʘʟʦʙʴʝʤ ʪʘʢʞʝ ʅ ʥʘ ʧʦʜʤʘʪʨʠʮʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʙʠʝʥʠʷʤʠ ἦȣ  ʠ 

ȣ : 

ἒ ᴁἒȟἒȟȣȟἒ ȟἒ ȟȣȟἒȣ ᴁȢ 

ʊʦʛʜʘ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʦʣʥʦʛʦ ʧʣʘʥʘ σ ʤʘʪʨʠʮʘ ʅ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ 

             ἒ          ἒ                 ἒ                                  ἒ

ἒ   

πȿ ρ ρ ρȿ π π πȿ π π π π π π π π π
πȿ π π πȿ ρ ρ ρȿ π π π π π π π π π
πȿ π π πȿ π π πȿ ρ ρ ρ π π π π π π
πȿ π π πȿ π π πȿ π π π ρ ρ ρ π π π
πȿ π π πȿ π π πȿ π π π π π π ρ ρ ρ
πȿ π π πȿ π π πȿ ρ π π ρ π π ρ π π
πȿ π π πȿ π π πȿ π ρ π π ρ π π ρ π
πȿ π π πȿ π π πȿ π π ρ π π ρ π π ρ

  Ȣ
 

ʉʪʦʣʙʮʳ ʤʘʪʨʠʮ ἒ ʠ ἦȣ  ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ h ʠ ʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʩʥʘʙʜʠʚ ʠʭ ʠʥʜʝʢʩʘʤʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʠʥʜʝʢʩʘʤ . ʊʘʢ, ʩʪʦʣʙʮʳ 

ʤʘʪʨʠʮʳ ἒ ʟʘʧʠʰʫʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ ἰȟἰȟἰȟἰȟἰȟἰȟἰȟ

ἰ ȟἰ ȟἰ ȟἰ ȟἰ ȟἰ ȟ ἰ ȟἰ ȟἰ Ȣ 
ʃʝʤʤʘ 3.10.1. ʇʫʩʪʴ ʜʣʷ ʚʝʢʪʦʨʘ  

ἒȣ ȟ    πȢ                σȢρπȢρτ 

ʊʦʛʜʘ ὀȣ  ʝʩʪʴ ʚʝʢʪʦʨ ʵʬʬʝʢʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ  ʠ ʜʣʷ 

ʣʶʙʦʛʦ ʚʝʢʪʦʨʘ ʵʬʬʝʢʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʪʠʭ ʬʘʢʪʦʨʦʚ  ʥʘʡʜʝʪʩʷ ʚʝʢʪʦʨ 

, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʡ ʨʘʚʝʥʩʪʚʘʤ (3.10.14), ʪʘʢʦʡ, ʯʪʦ ὀȣ . 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʣʶʙʦʡ ʩʪʦʣʙʝʮ ʤʘʪʨʠʮʳ ȣ, ʢʘʢ 

ʠ ʣʶʙʦʡ ʚʝʢʪʦʨ ʵʬʬʝʢʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʣʠʥʝʡʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʩʪʦʣʙʮʦʚ ʤʘʪʨʠʮʳ ὀȣ, ʘ ʠʤʝʥʥʦ 

ὀȣ . 

ʇʫʩʪʴ 

ὀȣ В В ὀȣ
ȣ
ɾȣ

ȣ
Ȣ  
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ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʝʢʪʦʨʘ ʵʬʬʝʢʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ὀȣ  ʦʨʪʦʛʦʥʘʣʝʥ 

ʚʩʝʤ ʩʪʦʣʙʮʘʤ ʤʘʪʨʠʮʳ 

ȣ   ἓȟἐȟȣȟἐ ȟ  ἐ ȟȣȟἐȣ    

ʜʣʷ ʣʶʙʳʭ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ
 
 ʠʟ ὊȟȣȟὊ. ʇʦʵʪʦʤʫ ʧʦ ʣʝʤʤʝ 3.7.1 ʩʫʤʤʘ 

ʵʣʝʤʝʥʪʦʚ ὀȣ , ʦʪʚʝʯʘʶʱʠʭ ʣʶʙʦʡ ʢʦʤʙʠʥʘʮʠʠ ʫʨʦʚʥʝʡ ʬʘʢʪʦʨʦʚ 

ὊȟȣȟὊ
 
 ʨʘʚʥʘ ʥʫʣʶ, ʪʦ ʝʩʪʴ 

В ɾȣ
ȣ

πȟȣȟВ ɾȣ
ȣ

πȢ                       σȢρπȢρυ 

ʆʪʩʶʜʘ 

ἒȣɾ   

В ɾȣ
ȣ

             ể  

В ɾȣ
ȣ

  π Ȣ              σȢρπȢρφ 

ʀ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʣʦʚʠʝ (3.10.14) ʚʳʧʦʣʥʷʝʪʩʷ. 

ɼʦʢʘʞʝʤ ʪʝʧʝʨʴ, ʯʪʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʷ (3.10.14) ʚʝʢʪʦʨ ὀȣ  

ʝʩʪʴ ʚʝʢʪʦʨ ʵʬʬʝʢʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ . 

ʉʫʤʤʠʨʫʷ, ʥʘʧʨʠʤʝʨ, ʧʝʨʚʦʝ ʠʟ ʨʘʚʝʥʩʪʚ (3.10.15) ʧʦ ὭȟȣȟὭ , ʧʦʣʫʯʠʤ 

В ȣВ ɾȣ
ȣ

πȢ  

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ὀȣ  ï ʢʦʥʪʨʘʩʪ. ʀʟ ʫʩʣʦʚʠʷ (3.10.14) ʩʣʝʜʫʝʪ, ʯʪʦ 

ʩʧʨʘʚʝʜʣʠʚʦ ʨʘʚʝʥʩʪʚʦ (3.10.16) ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʚʝʥʩʪʚʦ (3.10.15). 

ʇʦʵʪʦʤʫ ʩʫʤʤʘ ʵʣʝʤʝʥʪʦʚ ὀȣ , ʦʪʚʝʯʘʶʱʠʭ ʣʶʙʦʡ ʢʦʤʙʠʥʘʮʠʠ ʫʨʦʚʥʝʡ 

ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ  ʠʟ ὊȟȣȟὊ, ʨʘʚʥʘ ʥʫʣʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʝʤʤʘ ʜʦʢʘʟʘʥʘ. 

ʊʝʦʨʝʤʘ 3.10.1. ʄʘʪʨʠʮʘ (3.10.10) ʝʩʪʴ ʤʘʪʨʠʮʘ ʧʦʣʥʦʛʦ ʨʘʥʛʘ, ʠ 

ʥʠʢʘʢʘʷ ʩʪʨʦʢʘ H ʥʝ ʧʨʝʜʩʪʘʚʠʤʘ ʚ ʚʠʜʝ ʣʠʥʝʡʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʩʪʨʦʢ ἦȣ . 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʊʦʪ ʬʘʢʪ, ʯʪʦ ʥʠʢʘʢʘʷ ʩʪʨʦʢʘ ʅ ʥʝ ʧʨʝʜʩʪʘʚʠʤʘ ʚ 

ʚʠʜʝ ʣʠʥʝʡʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʩʪʨʦʢ ἦȣ , ʦʯʝʚʠʜʝʥ. ɼʦʢʘʞʝʤ, ʯʪʦ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʥʝʥʫʣʝʚʦʛʦ ʚʝʢʪʦʨʘ   ʪʘʢʦʛʦ, ʯʪʦ 

  
ἦȣἵ
ἒ

  Ȣ                          σȢρπȢρχ 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, (3.10.17) ʚʣʝʯʝʪ 

ἒ Ȣ                   σȢρπȢρψ 

ʇʦ ʣʝʤʤʝ 3.10.1 ʠʟ ʨʘʚʝʥʩʪʚʘ (3.10.18) ʩʣʝʜʫʝʪ, ʯʪʦ 
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ɾȟ ȟȣȟ ȟ ȟȣȟ ȣ ȟ 

ʛʜʝ ὀ  ï ʚʝʢʪʦʨ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʬʘʢʪʦʨʘ Ὂ; ὀȣ ȣ  ï ʚʝʢʪʦʨ 

ʵʬʬʝʢʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ . ʇʦʵʪʦʤʫ 

ἦȣ  

ἓɾ ὀ Ễ ὀ ὀ Ễ ὀȣ ȣ Ȣ                      σȢρπȢρω 

ʇʦ ʪʝʦʨʝʤʝ 3.4.1 ʚʩʝ ʚʝʢʪʦʨʳ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʨʘʚʝʥʩʪʚʘ (3.10.19) 

ʦʨʪʦʛʦʥʘʣʴʥʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ἦȣ πȟ 

ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ (3.10.17). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʦʨʝʤʘ 3.10.1 ʜʦʢʘʟʘʥʘ. 

ʄʦʜʝʣʴ (3.10.6) ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ (3.10.13) ʥʘʟʦʚʝʤ ʧʦʣʥʦʡ ʬʘʢʪʦʨʥʦʡ 

ʤʦʜʝʣʴʶ ʠʩʪʠʥʥʳʭ ʵʬʬʝʢʪʦʚ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ (ʠʣʠ ὅ -ʤʦʜʝʣʴʶ  

ʠʩʪʠʥʥʳʭ ʵʬʬʝʢʪʦʚ). 

ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ ἒ  ʧʦʜʤʘʪʨʠʮʫ ʤʘʪʨʠʮʳ ʅ, ʦʪʚʝʯʘʶʱʫʶ ʬʘʢʪʦʨʥʦʤʫ 

ʤʥʦʞʝʩʪʚʫ ɱ. ʊʦʛʜʘ ʤʦʜʝʣʴ (3.10.7) ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ἒ  ʙʫʜʝʤ 

ʥʘʟʳʚʘʪʴ ʬʘʢʪʦʨʥʦʡ ʤʦʜʝʣʴʶ ʠʩʪʠʥʥʳʭ ʵʬʬʝʢʪʦʚ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ɱ ʜʣʷ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠʣʠ ὅ -ʤʦʜʝʣʴʶ 
 
ʠʩʪʠʥʥʳʭ ʵʬʬʝʢʪʦʚ. ɹʫʜʝʤ ʠʥʦʛʜʘ 

ʦʧʫʩʢʘʪʴ ʩʣʦʚʘ çʠʩʪʠʥʥʳʭ ʵʬʬʝʢʪʦʚè ʚ ʦʙʦʟʥʘʯʝʥʠʠ ʵʪʦʡ ʤʦʜʝʣʠ.  

ɼʣʷ ὅ -ʤʦʜʝʣʠ, ʦʯʝʚʠʜʥʦ, ʚʳʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʜʚʘ ʫʩʣʦʚʠʷ: 

1. ὅ -ʤʦʜʝʣʴ  (3.10.7) ʠʩʪʠʥʥʳʭ ʵʬʬʝʢʪʦʚ ʩʦʜʝʨʞʠʪ ʩʚʦʙʦʜʥʳʡ ʯʣʝʥ ʠ 

ʯʣʝʥʳ ʩʦ ʚʩʝʤʠ ʵʬʬʝʢʪʘʤʠ ʫʨʦʚʥʝʡ ʜʣʷ ʣʶʙʦʛʦ ʬʘʢʪʦʨʘ. 

2. ɽʩʣʠ ʤʦʜʝʣʴ ʩʦʜʝʨʞʠʪ ʭʦʪʷ ʙʳ ʦʜʠʥ ʯʣʝʥ ʩ ʵʬʬʝʢʪʦʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʝʢʦʪʦʨʳʭ ʫʨʦʚʥʝʡ r ʬʘʢʪʦʨʦʚ, ʪʦ ʦʥʘ ʩʦʜʝʨʞʠʪ ʯʣʝʥʳ ʩʦ 

ʚʩʝʤʠ ʵʬʬʝʢʪʘʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠ ̫ʫʨʦʚʥʝʡ ʣʶʙʳʭ ὲ  ὲ ὶ  ʠʟ ʵʪʠʭ 

ʬʘʢʪʦʨʦʚ. 

ɘ ρρȢ ˞̙̠̍̆́̎̎́ ̝̍̏̅̆̌ 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʣʥʳʡ ʧʣʘʥ Ἆ ʥʘʨʷʜʫ ʩ ʧʣʘʥʦʤ Ἆ ʜʣʷ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʯʘʩʪʴ 

ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ  ʠʤʝʝʪ ʢʘʯʝʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʘ ʦʩʪʘʣʴʥʳʝ ʬʘʢʪʦʨʳ 

Ὂ ȟȣȟὊ  ï ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ. 

ɼʣʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ ʠ ʚ Ä10, ʠʩʧʦʣʴʟʫʝʤ ʤʘʪʨʠʮʳ 

ȟȣȟ  ʚʩʝʭ ʚʝʢʪʦʨʦʚ ʵʬʬʝʢʪʦʚ ʫʨʦʚʥʝʡ ʬʘʢʪʦʨʦʚ Ὂ    Ὥ ρȟ

ȣȟὲ. ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ Ä5, ʚʦʟʴʤʝʤ ʤʘʪʨʠʮʳ 

ρὔϳ ἐ ʚʝʢʪʦʨʦʚ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʬʘʢʪʦʨʦʚ Ὂ    Ὦ ὲ ρȟȣȟά 

ʜʣʷ ʧʣʘʥʘ Ἆ . ɺ ʢʘʯʝʩʪʚʝ ʚʝʢʪʦʨʦʚ ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʣʷ 
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ʢʘʯʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ    ὭȟȣȟὭ ὲ  ʠʩʧʦʣʴʟʫʝʤ ʤʘʪʨʠʮʫ 

ȣ  ʚʩʝʭ ʚʝʢʪʦʨʦʚ ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʨʦʚʥʝʡ ʬʘʢʪʦʨʦʚ Ὂȟȣȟ

Ὂ: 

ὔ ȣ ὔ ȣ ὔ ṧȣṧὔ Ȣ 

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ ὮȟȣȟὮ ὲ ρ  ʚʦʟʴʤʝʤ 

ʤʘʪʨʠʮʫ ȣ  ɻ ʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ: 

ὔ ȣ ἐȣ Ȣ 

ɼʣʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ ὭȟȣȟὭ ὲ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ    ὮȟȣȟὮ ὲ ρ ʨʘʩʩʤʦʪʨʠʤ ʤʘʪʨʠʮʫ ȟȣȟȟȟȣȟ: 

ὔ ȣ  ȣ ὔ ȣ ṧἐȣ Ȣ                 σȢρρȢρ 

ʀʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʝʦʨʝʤʳ 3.9.2, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʫʶ ʪʝʦʨʝʤʫ. 

ʊʝʦʨʝʤʘ 3.11.1. ʃʶʙʦʡ ʚʝʢʪʦʨ ʤʘʪʨʠʮʳ (3.11.1) ʝʩʪʴ ʚʝʢʪʦʨ ʵʬʬʝʢʪʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊȟὊȟȣȟὊ . ʄʘʢʩʠʤʘʣʴʥʘʷ ʣʠʥʝʡʥʦ 

ʥʝʟʘʚʠʩʠʤʘʷ ʧʦʜʩʠʩʪʝʤʘ ʚʝʢʪʦʨʦʚ ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʘʪʨʠʮʳ 

(3.11.1) ʩʦʜʝʨʞʠʪ ʪʦʯʥʦ ί ρȣ ί ρ ί ρȣ ί ρ ʚʝʢʪʦʨʦʚ.  

ʆʙʦʟʥʘʯʠʤ 

Ἔȣ   ἓȟ ȟȣȟ ȟ ȟȣȟ ȣ   ȟ

ὂ ὀ  Ὥ ρȟȣȟὲȟ

ὂ ἐ  Ὦ ὲ ρȟȣȟάȟ

ὂȣ ȣ ὀȣ ṧἐȣ  

 ὭȟȣȟὭ ὲȠὮȟȣȟὮ ὲ ρȟ

Ἠȣ ᴁ  ἓȟὂȟȣȟὂȟὂ ȟȣȟὂȣ   ᴁȢ

                             σȢρρȢς 

ʊʝʦʨʝʤʘ 3.11.2. 

Ἠȣ Ἔȣ Ἇ Ȣ                               σȢρρȢσ 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʈʘʩʩʤʦʪʨʠʤ ʧʦʣʥʳʡ ʧʣʘʥ Ἆᴂ ʩ ί ʦʧʳʪʘʤʠ ʜʣʷ 

ʦʜʥʦʛʦ ʬʘʢʪʦʨʘ Ὂ. ʊʦʛʜʘ ʣʝʛʢʦ ʧʦʣʫʯʠʤ ʠʟ ʪʝʦʨʝʤ 3.4.1 ʠ 3.10.1, ʯʪʦ 

ἦᴂ ᴂ
ρ

ί
ᴂ ᴂ ἏȢ 

ʆʜʥʘʢʦ 
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ὀ ἐἐ ὂ Ȣ                             σȢρρȢτ 

ʊʦʛʜʘ ʩ ʫʯʝʪʦʤ ʨʘʚʝʥʩʪʚ (3.11.2) ʠ (3.11.4) ʧʦʣʫʯʠʤ ʜʣʷ ὭȟȣȟὭ ὲ ʠ 

ὮȟȣȟὮ ὲ ρ, ʯʪʦ 

ὂȣ ȣ ȣ ȣ ὀȣ ṧἐȣ ȣ ṧἐȣ

ὔ ὀ ṧȣṧὀ ṧἐ ṧȣṧἐ

ṧȣṧ ṧ
ρ

ὔ
ἐ ṧȣṧἐ

ὔ ὀ ȣzᶻὀ ᶻ
ρ

ὔ
ἐἐ ȣzᶻ

ρ

ὔ
ἐἐ

ὔ ὀ ȣzᶻὀ ὀȣ ȣ ȣ ȣ ȟ

 

ʛʜʝ  zʦʟʥʘʯʘʝʪ ʧʦʯʣʝʥʥʦʝ ʧʝʨʝʤʥʦʞʝʥʠʝ ʤʘʪʨʠʮ. 

ʊʦʛʜʘ ʩ ʫʯʝʪʦʤ ʨʘʚʝʥʩʪʚʘ (3.10.3) ʧʦʣʫʯʠʤ (3.11.3).  

ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ 

Ἔȣ                     σȢρρȢυ 

ʚʝʢʪʦʨ ʠʩʪʠʥʥʳʭ ʵʬʬʝʢʪʦʚ ʩʤʝʰʘʥʥʦʡ ʤʦʜʝʣʠ. ʊʦʛʜʘ ʠʟ ʪʝʦʨʝʤʳ 3.11.2 

ʩʣʝʜʫʝʪ, ʯʪʦ 

Ἠȣ Ȣ                    σȢρρȢφ 

ɼʣʷ ʧʘʨʘʤʝʪʨʦʚ (3.11.5) ʩʤʝʰʘʥʥʦʡ ʤʦʜʝʣʠ (3.11.6) ʩʧʨʘʚʝʜʣʠʚʳ 

ʨʘʚʝʥʩʪʚʘ, ʘʥʘʣʦʛʠʯʥʳʝ ʨʘʚʝʥʩʪʚʘʤ (3.10.12), ʧʨʠʯʝʤ ʩʫʤʤʠʨʦʚʘʥʠʝ ʥʫʞʥʦ 

ʧʨʦʚʦʜʠʪʴ ʪʦʣʴʢʦ ʧʦ ʠʥʜʝʢʩʘʤ ὭȟὮ ὲ. ɽʩʣʠ ʯʝʨʝʟ V ʦʙʦʟʥʘʯʠʪʴ ʤʘʪʨʠʮʫ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʫʯʘʝʤʦʡ ʧʨʠ ʵʪʦʤ ʩʠʩʪʝʤʳ, ʪʦ 
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ἤ Ȣ                                  σȢρρȢχ 

ʇʦʣʴʟʫʷʩʴ ʤʝʪʦʜʘʤʠ, ʘʥʘʣʦʛʠʯʥʳʤʠ ʤʝʪʦʜʘʤ Ä10, ʤʦʞʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ 

ʠʤʝʝʪ ʤʝʩʪʦ ʩʣʝʜʫʶʱʘʷ ʪʝʦʨʝʤʘ. 

ʊʝʦʨʝʤʘ 3.11.3. ʄʘʪʨʠʮʘ 

  
Ἠȣ
ἤ

   

ʝʩʪʴ ʤʘʪʨʠʮʘ ʧʦʣʥʦʛʦ ʨʘʥʛʘ, ʠ ʥʠʢʘʢʘʷ ʩʪʨʦʢʘ V ʥʝ ʧʨʝʜʩʪʘʚʠʤʘ ʚ ʚʠʜʝ 

ʣʠʥʝʡʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʩʪʨʦʢ Ἠȣ . 
ʄʦʜʝʣʴ (3.11.6) ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ (3.11.7) ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʩʤʝʰʘʥʥʦʡ 

ʧʦʣʥʦʡ ʬʘʢʪʦʨʥʦʡ ʤʦʜʝʣʴʶ ʠʩʪʠʥʥʳʭ ʵʬʬʝʢʪʦʚ, ʠʣʠ Ὃ -ʤʦʜʝʣʴʶ  

ʠʩʪʠʥʥʳʭ ʵʬʬʝʢʪʦʚ. 

ʇʨʠʤʝʨ 3.11.1. ɼʣʷ ʧʦʣʥʦʛʦ ʧʣʘʥʘ 3
2
 ʨʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ ʬʘʢʪʦʨʥʦʡ 

ʤʦʜʝʣʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʬʘʢʪʦʨ Ὂ  ï ʢʘʯʝʩʪʚʝʥʥʳʡ, ʘ ʬʘʢʪʦʨ Ὂ  ï 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ. ʊʦʛʜʘ 

                     ἓ             ὂ                   ὂ                                      ὂ ὂṧὂ
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            ἤ           ἤ              ἤ                       ἤ

ἤ   
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ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ :ȟ6  ʠ ɡ  ʯʘʩʪʠ ʤʘʪʨʠʮ :ȣ ȟ6 ʠ ʚʝʢʪʦʨʘ ɡ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʪʚʝʯʘʶʱʠʝ ʬʘʢʪʦʨʥʦʤʫ ʤʥʦʞʝʩʪʚʫ ɱ. ʇʫʩʪʴ ʵʣʝʤʝʥʪʳ 

ʚʝʢʪʦʨʘ ɡ, ʥʝ ʦʪʚʝʯʘʶʱʠʝ ʤʥʦʞʝʩʪʚʫ ɱ ʨʘʚʥʳ ʥʫʣʶ. ʊʦʛʜʘ ʩʧʨʘʚʝʜʣʠʚʘ 

ʤʦʜʝʣʴ, ʢʦʪʦʨʫʶ ʥʘʟʦʚʝʤ ʩʤʝʰʘʥʥʦʡ ʬʘʢʪʦʨʥʦʡ ʤʦʜʝʣʴʶ ʠʩʪʠʥʥʳʭ 

ʵʬʬʝʢʪʦʚ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ɱ ʠʣʠ ' -ʤʦʜʝʣʴʶ ʠʩʪʠʥʥʳʭ ʵʬʬʝʢʪʦʚ: 
 

Ἠ     ἤ Ȣ                               σȢρρȢψ 

ɹʫʜʝʤ ʠʥʦʛʜʘ ʦʧʫʩʢʘʪʴ ʩʣʦʚʘ çʠʩʪʠʥʥʳʭ ʵʬʬʝʢʪʦʚè ʚ ʦʙʦʟʥʘʯʝʥʠʠ ɻ ʪʦʡ 

ʤʦʜʝʣʠ.  

ʄʦʜʝʣʴ (3.11.8) ʤʦʞʥʦ ʜʦʦʧʨʝʜʝʣʠʪʴ ʚ ʙʦʣʝʝ ʰʠʨʦʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʵʪʦʤ  

ʩʣʫʯʘʝ ʧʨʠʜʝʤ ʢ ʤʦʜʝʣʠ 

Ὁώὢȟȣȟὢ Ἦ ὢȟȣȟὢ   ἤ ȟ 

ʛʜʝ Ἦ ὢ ȟȣȟὢ  ʩʦʚʧʘʜʘʝʪ ʩ ʠ-ʡ ʩʪʨʦʢʦʡ ʤʘʪʨʠʮʳ Ἠ. 

ɘ ρςȢ ˪̝̋̃̉̃́̌̆̎̓̎̏̒̓ ̜̖́̋̓̏̑̎̕ ̍̏̅̆̌̆̊ 

ɺ ʵʪʦʤ ʧʘʨʘʛʨʘʬʝ ʤʳ ʩʦʩʨʝʜʦʪʦʯʠʤ ʩʚʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʦʙʣʝʤʝ 

ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʬʘʢʪʦʨʥʳʭ ʤʦʜʝʣʝʡ (ʚ ʩʤʳʩʣʝ ʩʚʦʡʩʪʚ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ 

ʨʝʛʨʝʩʩʠʡ). ʄʦʜʝʣʠ ʠʩʪʠʥʥʳʭ ʵʬʬʝʢʪʦʚ ὃ ʠ ὅ ï ʯʘʩʪʥʳʝ ʩʣʫʯʘʠ ʤʦʜʝʣʠ 

ʠʩʪʠʥʥʳʭ ʵʬʬʝʢʪʦʚ Ὃ . ʇʦʵʪʦʤʫ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʬʘʢʪʦʨʥʳʭ ʤʦʜʝʣʝʡ 

ʪʦʣʴʢʦ ʦʙʱʘʷ  ὃ -ʤʦʜʝʣʴ  ʥʝ  ̫ ʚʣʷʝʪʩʷ  ʯʘʩʪʥʳʤ  ʩʣʫʯʘʝʤ  Ὃ -ʤʦʜʝʣʠ  

ʠʩʪʠʥʥʳʭ ʵʬʬʝʢʪʦʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʨʝʛʨʝʩʩʠʦʥʥʦʡ 

ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʚʩʝʭ ʪʠʧʦʚ ʬʘʢʪʦʨʥʳʭ ʤʦʜʝʣʝʡ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ɱ 

ʜʦʩʪʘʪʦʯʥʦ ʜʦʢʘʟʘʪʴ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴ ʜʚʫʭ ʧʨʦʠʟʚʦʣʴʥʳʭ Ὃ -ʤʦʜʝʣʝʡ  (ʠʣʠ, 

ʯʪʦ  ʪʦ  ʞʝ  ʩʘʤʦʝ,  ʧʨʦʠʟʚʦʣʴʥʦʡ Ὃ -ʤʦʜʝʣʠ  ʠʩʪʠʥʥʳʭ  ʵʬʬʝʢʪʦʚ  ʠ  

ʧʨʦʠʟʚʦʣʴʥʦʡ  ὃ -ʤʦʜʝʣʠ  ʠʩʪʠʥʥʳʭ  ɻ ʬʬʝʢʪʦʚ)  ʠ  ɻ ʢʚʠʚʘʣʝʥʪʥʦʩʪʴ 

ὃ -ʤʦʜʝʣʠ  ʠʩʪʠʥʥʳʭ ʵʬʬʝʢʪʦʚ ʠ ʦʙʱʝʡ ὃ -ʤʦʜʝʣʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʤʥʦʞʝʩʪʚʦ Ὓ , ʩʦʩʪʦʷʱʝʝ ʠʟ ʚʝʢʪʦʨʘ I ʠ ʧʦʣʥʦʛʦ 

ʤʥʦʞʝʩʪʚʘ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳʭ ʵʬʬʝʢʪʦʚ ʜʣʷ ʬʘʢʪʦʨʥʦʛʦ ʤʥʦʞʝʩʪʚʘ  ɱ  ʠ 

ʧʦʣʥʦʛʦ ʧʣʘʥʘ Ἆ. ɼʣ ̫ʜʨʦʙʥʦʛʦ ʬʘʢʪʦʨʥʦʛʦ ʧʣʘʥʘ Ἆ (ʪʦ ʝʩʪʴ ʜʣ ̫ʧʣʘʥʘ, ʥʝ 

ʩʦʜʝʨʞʘʱʝʛʦ ʥʝʢʦʪʦʨʳʭ ʢʦʤʙʠʥʘʮʠʡ ʫʨʦʚʥʝʡ)  ʨʘʩʩʤʦʪʨʠʤ ʤʥʦʞʝʩʪʚʦ  Ὓ  

ʚʝʢʪʦʨʦʚ, ʢʦʦʨʜʠʥʘʪʳ ʢʦʪʦʨʳʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʝʢʦʪʦʨʦʡ ʢʦʤʙʠʥʘʮʠʠ 

ʫʨʦʚʥʝʡ ʬʘʢʪʦʨʦʚ, ʨʘʚʥʳ ʵʣʝʤʝʥʪʘʤ ʚʝʢʪʦʨʦʚ ʤʥʦʞʝʩʪʚʘ Ὓ ȟ 

X 
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ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʦʡ ʞʝ ʩʘʤʦʡ ʢʦʤʙʠʥʘʮʠʠ ʫʨʦʚʥʝʡ ʜʣʷ ʧʣʘʥʘ Ἆ. ɹʫʜʝʤ 

ʥʘʟʳʚʘʪʴ ʚʝʢʪʦʨʳ ʵʬʬʝʢʪʦʚ ʤʥʦʞʝʩʪʚʘ Ὓ   ʚʝʢʪʦʨʘʤʠ ʵʬʬʝʢʪʦʚ, 

ʧʦʨʦʞʜʘʝʤʳʭ ʧʣʘʥʦʤ  Ἆ ʠ ʬʘʢʪʦʨʥʳʤ ʤʥʦʞʝʩʪʚʦʤ ɱ, ʠ ʙʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ 

ʠʭ ʚʝʨʭʥʠʤ ʠʥʜʝʢʩʦʤ ἎȢ ʏʝʨʝʟ Ἠ  ʦʙʦʟʥʘʯʠʤ ʤʘʪʨʠʮʫ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʧʣʘʥʘ Ἆ ʜʣʷ Ὃ -ʤʦʜʝʣʠ  (3.11.8). 

ʈʘʩʩʤʦʪʨʠʤ ʚʦʧʨʦʩ ʦʙ ʦʮʝʥʠʚʘʝʤʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ (3.11.8) ʧʨʠ 

ʧʦʤʦʱʠ ʜʨʦʙʥʦʛʦ ʧʣʘʥʘ Ἆ, ʚʢʣʶʯʘʶʱʝʛʦ ʥʝʢʦʪʦʨʳʝ ʦʧʳʪʳ (ʙʳʪʴ ʤʦʞʝʪ, 

ʧʦʚʪʦʨʝʥʥʳʝ ʥʝʩʢʦʣʴʢʦ ʨʘʟ) ʧʦʣʥʦʛʦ ʧʣʘʥʘ Ἆ. 

ʃʝʤʤʘ 3.12.1. ʄʘʪʨʠʮʘ 

  Ἠ
ἤ
                       σȢρςȢρ 

ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ ʝʩʪʴ ʤʘʪʨʠʮʘ ʧʦʣʥʦʛʦ ʨʘʥʛʘ, ʢʦʛʜʘ ʚʝʢʪʦʨʳ ʵʬʬʝʢʪʦʚ, 

ʧʦʨʦʞʜʘʝʤʳʝ ʧʣʘʥʦʤ Ἆ ʠ ʬʘʢʪʦʨʥʳʤ ʤʥʦʞʝʩʪʚʦʤ ɱ, ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʇʫʩʪʴ ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʦʡ ʥʝʥʫʣʝʚʦʡ ʚʝʢʪʦʨ , ʯʪʦ 

  Ἠ
ἤ
  Ȣ                    σȢρςȢς 

ʊʦʛʜʘ ἤ , ʠ ʧʦ ʣʝʤʤʝ 3.10.1 

‎ȟ ȟȣȟ ȟ ȟȣ ȟ 

ʛʜʝ ὂ  ï ʚʝʢʪʦʨ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʬʘʢʪʦʨʘ ὊȠ  ὀȣ ȣ  ʚʝʢʪʦʨ 

ʵʬʬʝʢʪa ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ. 

ʇʦʵʪʦʤʫ 

Ἠ ‎ἓ В ὂ В ὂ Ễ πȟ               σȢρςȢσ 

ʛʜʝ ʚ ὂ ʚʭʦʜʷʪ ʪʝ ʠ ʪʦʣʴʢʦ ʪʝ ʩʪʨʦʢʠ ʠʟ ὂ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʦʯʢʘʤ 

ʜʨʦʙʥʦʛʦ ʧʣʘʥʘ Ἆ, ʪʦ ʝʩʪʴ ἓȟὂ ȟὂ ȟȣ ï ʚʝʢʪʦʨʳ ʵʬʬʝʢʪʦʚ, 

ʧʦʨʦʞʜʘʝʤʳʝ ʧʣʘʥʦʤ Ἆ ʠ ʬʘʢʪʦʨʥʳʤ ʤʥʦʞʝʩʪʚʦʤ ɱ. ʀʟ ʨʘʚʝʥʩʪʚʘ (3.12.3) 

ʩʣʝʜʫʝʪ, ʯʪʦ ʵʪʠ ʚʝʢʪʦʨʳ ʵʬʬʝʢʪʦʚ, ʧʦʨʦʞʜʘʝʤʳʝ ʧʣʘʥʦʤ Ἆ ʠ ʬʘʢʪʦʨʥʳʤ 

ʤʥʦʞʝʩʪʚʦʤ ɱȟ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳ. ʇʦ ʣʝʤʤʝ 3.10.1 ʣʶʙʦʡ ʚʝʢʪʦʨ 

ʵʬʬʝʢʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ  ʧʨʝʜʩʪʘʚʠʤ ʚ ʚʠʜʝ 

ὂȣ ȣ   ἤȣ ȣ .ʊʦʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʝʢʪʦʨ ʵʬʬʝʢʪʘ, 

ʧʦʨʦʞʜʘʝʤʳʡ ʧʣʘʥʦʤ Ἆ, ʙʫʜʝʪ 

ὂȣ ȣ     ἤȣ ȣ Ȣ 

ʇʦ ʧʨʝʜʧʦʣʦʞʝʥʠʶ, ʥʘʡʜʫʪʩʷ ʪʘʢʠʝ ‗ȟ‗ȟȣȟ‗ȟ‗ ȟȣȟ  ʥʝ ʨʘʚʥʳʝ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʫʣʶ, ʯʪʦ 



ʌɸʂʊʆʈʅʓɽ  ʄʆɼɽʃʀ  ʀ  ʇʃɸʅʓ     73 
 

‗ἓ В ‗ὂ В ‗ ὂȟ Ễ πȢ  

ʊʦʛʜʘ ʜʣʷ ʚʝʢʪʦʨʘ ‗ȟ‗ ȟȣȟ‗ ȟ‗ ȟȣ   

Ἠ   ̉  ἤ ȟ 

ʪʦ ʝʩʪʴ ʚʳʧʦʣʥʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ (3.12.2).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʝʤʤʘ ʜʦʢʘʟʘʥʘ. 

ʇʫʩʪʴ ʜʨʦʙʥʦʤʫ ʧʣʘʥʫ Ἆ ʦʪʚʝʯʘʶʪ ʪʨʠ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ  ὊȟȣȟὊȠ 

ὊȟȣȟὊ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ ὊȟȣȟὊ ʪʘʢʠʝ, ʯʪʦ ί ί ί. ɼʣ ̫

ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ ʨʘʩʩʤʦʪʨʠʤ Ὃ -ʤʦʜʝʣʴ ʠʩʪʠʥʥʳʭ ʵʬʬʝʢʪʦʚ 
 

Ἠ                     σȢρςȢτ 

ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʥʘ ʧʘʨʘʤʝʪʨʳ 

ἤ  Ȣ                    σȢρςȢυ 

ɼʣ ̫ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ ʨʘʩʩʤʦʪʨʠʤ Ὃ -ʤʦʜʝʣʴ ʠʩʪʠʥʥʳʭ ʵʬʬʝʢʪʦʚ 

 

Ἠᴂ ᴂ 

ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʥʘ ʧʘʨʘʤʝʪʨʳ  

ἤᴂ ᴂ Ȣ  

ɼʣ ̫ʬʘʢʪʦʨʦʚ ὊᴂȟȣȟὊ   ʨʘʩʩʤʦʪʨʠʤ ʦʙʱʫʶ ὃ -ʤʦʜʝʣʴ (3.2.4) ʩ ʤʘʪʨʠʮʝʡ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ  X. 

ʊʝʦʨʝʤʘ 3.12.1. ʇʫʩʪʴ ʜʣʷ ʧʣʘʥʘ Ἆ ʦʜʥʘ ʠʟ ʤʘʪʨʠʮ 

  Ἠ
ἤ
  ȟ      Ἠᴂ

ἤᴂ
    ̉  ἦ 

ʝʩʪʴ ʤʘʪʨʠʮʘ ʧʦʣʥʦʛʦ ʨʘʥʛʘ. ʊʦʛʜʘ ʠ ʣʶʙʘʷ ʜʨʫʛʘʷ ʠʟ ʥʠʭ ʝʩʪʴ ʪʘʢʞʝ 

ʤʘʪʨʠʮʘ ʧʦʣʥʦʛʦ ʨʘʥʛʘ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʵʪʦʡ ʪʝʦʨʝʤʳ ʩ ʦʯʝʚʠʜʥʦʩʪʴʶ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʠʟ 

ʣʝʤʤʳ 3.12.1 ʠ ʩʣʝʜʩʪʚʠʷ ʪʝʦʨʝʤʳ 3.6.1. 

ʀʟ ʪʝʦʨʝʤʳ 3.12.1 ʠ ʣʝʤʤʳ 3.12.1 ʩʣʝʜʫʝʪ, ʯʪʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʝʜʠʥʩʪʚʝʥʥʳʭ ʤ.ʥ.ʢ.-ʦʮʝʥʦʢ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ɱ ʥʝ 
ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʝʥʥʦʡ ʠʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʬʘʢʪʦʨʦʚ ʠ ʦʪ ʚʠʜʘ 

ʬʘʢʪʦʨʥʦʡ ʤʦʜʝʣʠ ʠ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʪʦʛʦ, ʷʚʣʷʶʪʩʷ ʣʠ ʚʝʢʪʦʨʳ ʵʬʬʝʢʪʦʚ, 

ʧʦʨʦʞʜʘʝʤʳʝ ʧʣʘʥʦʤ Ἆ ʠ ʬʘʢʪʦʨʥʳʤ ʤʥʦʞʝʩʪʚʦʤ ɱ, ʣʠʥʝʡʥʦ ʟʘʚʠʩʠʤʳʤʠ 

ʠʣʠ ʥʝʪ. ʇʣʘʥ Ἆ ʥʘʟʳʚʘʝʪʩʷ ʥʝʚʳʨʦʞʜʝʥʥʳʤ, ʝʩʣʠ ʵʪʠ ʚʝʢʪʦʨʳ ʵʬʬʝʢʪʦʚ 

(ʧʦʨʦʞʜʘʝʤʳʝ ʧʣʘʥʦʤ Ἆ ʠ ʬʘʢʪʦʨʥʳʤ ʤʥʦʞʝʩʪʚʦʤ ɱ) ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳ. 
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ʊʝʦʨʝʤʘ 3.12.2. ɼʣʷ ʥʝʚʳʨʦʞʜʝʥʥʦʛʦ ʬʘʢʪʦʨʥʦʛʦ ʧʣʘʥʘ Ἆ ʚʩʝ 

ʬʘʢʪʦʨʥʳʝ ʤʦʜʝʣʠ ʜʣʷ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʬʘʢʪʦʨʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ɱ 

ʵʢʚʠʚʘʣʝʥʪʥʳ ʚ ʨʝʛʨʝʩʩʠʦʥʥʦʤ ʩʤʳʩʣʝ (ʜʣʷ ʣʶʙʦʡ ʪʦʯʢʠ ʦʮʝʥʢʠ 

ʨʝʛʨʝʩʩʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʨʘʚʥʳ ʠ ʜʠʩʧʝʨʩʠʠ ʵʪʠʭ ʦʮʝʥʦʢ ʪʦʞʝ ʨʘʚʥʳ). 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʋʩʪʘʥʦʚʠʤ ʵʪʫ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴ ʩʥʘʯʘʣʘ ʤʝʞʜʫ 

ʦʙʱʝʡ ὃ -ʤʦʜʝʣʴʶ  ʠ ʧʨʦʠʟʚʦʣʴʥʦʡ ὃ -ʤʦʜʝʣʴʶ ʠʩʪʠʥʥʳʭ ʵʬʬʝʢʪʦʚ, ʘ 

ʟʘʪʝʤ ï ʤʝʞʜʫ ʧʨʦʠʟʚʦʣʴʥʦʡ Ὃ -ʤʦʜʝʣʴʶ ʠʩʪʠʥʥʳʭ ʵʬʬʝʢʪʦʚ ʠ 

ʧʨʦʠʟʚʦʣʴʥʦʡ ὃ -ʤʦʜʝʣʴʶ  ʠʩʪʠʥʥʳʭ ʵʬʬʝʢʪʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ ὃ -ʤʦʜʝʣʴ  ʠʩʪʠʥʥʳʭ ʵʬʬʝʢʪʦʚ 

Ὁώ ὢȟȣȟὢ Ἦ ὢȟȣȟὢ Ἄ  

ὄ ВἮ ὢ Ἄ                    σȢρςȢφ 

В Ἦ ὢ ṧἮ ὢ
ȟ

Ἄ Ễȟ  

ʦʧʨʝʜʝʣʝʥʥʫʶ ʥʘ ʤʥʦʞʝʩʪʚʝ ὤȟ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʩʦʚʧʘʜʘʶʱʝʤ ʩ Ἆ, ʪʘʢʫʶ, 

ʯʪʦ 

ἐ   
Ἦ ὢ
ể
Ἦ ὢ

  Ȣ 

ʊʦʛʜʘ, ʦʯʝʚʠʜʥʦ, 

  
Ἦ ὢ ȟȣȟὢ
ể
Ἦ ὢ ȟȣȟὢ

  Ȣ 

ʄʘʪʨʠʮʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʣʘʥʘ Ἆ ʜʣʷ ʤʦʜʝʣʠ (3.12.6) ἦ . 

ʈʘʩʩʤʦʪʨʠʤ ʪʘʢʞʝ ʦʙʱʫʶ ὃ -ʤʦʜʝʣʴ, ʦʧʨʝʜʝʣʝʥʥʫʶ ʥʘ ʤʥʦʞʝʩʪʚʝ ὤ: 

Ὁώὢȟȣȟὢ

Ἦ ὢȟȣȟὢ Ἄ ὄ ВἮ ὢ Ἄ

В Ἦ ὢ ṧἮ ὢȟ Ἄ Ễ

                        σȢρςȢχ 

ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ ἦ ʤʘʪʨʠʮʫ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʣʘʥʘ Ἆ ʜʣʷ ʤʦʜʝʣʠ (3.12.7). 

ʇʦʜʤʘʪʨʠʮʘ   ἓȟἐ    ʤʘʪʨʠʮʳ ἦ  ʠʤʝʝʪ ʨʘʟʤʝʨ ὔ ί ʠ 

ʨʘʥʛ ί. ʇʦʜʤʘʪʨʠʮʘ 

ἑ   
ρ Ἦ ὢ

ể
ρ Ἦ ὢ
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ʤʘʪʨʠʮʳ ἦ ʠʤʝʝʪ ʪʘʢʞʝ ʨʘʟʤʝʨ ὔ Ó ʠ ʨʘʥʛ Ó. ɺ ʩʠʣʫ ʩʣʝʜʩʪʚʠ ̫ʪʝʦʨʝʤʳ 

3.6.1 ʵʪʠ ʧʦʜʤʘʪʨʠʮʳ ʩʚʷʟʘʥʳ ʥʝʚʳʨʦʞʜʝʥʥʳʤ ʣʠʥʝʡʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ 

Ἃ: 

ἑἋ                    σȢρςȢψ 

ʠ ʤʘʪʨʠʮʳ ἦ  ʠ ἦ ʩʚʷʟʘʥʳ ʥʝʢʦʪʦʨʳʤ ʥʝʚʳʨʦʞʜʝʥʥʳʤ ʣʠʥʝʡʥʳʤ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ 

ἦ ἦἋȢ                     σȢρςȢω 

ɹʦʣʝʝ ʪʦʛʦ, ʜʣʷ ʪʦʯʝʢ Ἆ ʩʧʨʘʚʝʜʣʠʚʦ ʨʘʚʝʥʩʪʚʦ 

Ἦ ὢȟȣȟὢ Ἦ ὢȟȣȟὢ ἋȢ              σȢρςȢρπ 

ʊʦʛʜʘ ʜʣʷ ʪʦʯʢʠ ὢȟȣȟὢ ᶰἎ  ʤ.ʥ.ʢ.-ʦʮʝʥʢʘ ʜʣʷ ʤʦʜʝʣʠ (3.12.6) 

ʚʩʣʝʜʩʪʚʠʝ (3.12.9) ʠ (3.12.10) ʩʦʚʧʘʜʘʝʪ ʩ ʤ.ʥ.ʢ.-ʦʮʝʥʢʦʡ ʜʣʷ ʤʦʜʝʣʠ 

(3.12.7): 

ώ ὢȟȣȟὢ Ἦ ὢȟȣȟὢ Ἄ 

Ἦ ὢȟȣȟὢ ἦἦ ἦὁ               σȢρςȢρρ 

Ἦ ὢȟȣȟὢ ἋἋἦἦἋ Ἃἦὁ 

Ἦ ὢȟȣȟὢ ἦἦ ἦὁ ώὢȟȣȟὢ Ȣ 

ɼʠʩʧʝʨʩʠʷ ʦʮʝʥʢʠ ώ ὢȟȣȟὢ  ʜʣʷ ʪʦʯʢʠ ὢȟȣȟὢ ᶰἎ ʚʩʣʝʜʩʪʚʠʝ 

(3.12.9) ʠ (3.12.10) ʩʦʚʧʘʜʘʝʪ ʩ ʜʠʩʧʝʨʩʠʝʡ ʦʮʝʥʢʠ ώὢȟȣȟὢ : 

Ἦ ὢȟȣȟὢ ἦἦ Ἦὢȟȣȟὢ

Ἦ ὢȟȣȟὢ ἋἋἦἦἋ ἋἮὢȟȣȟὢ

Ἦ ὢȟȣȟὢ ἦἦ Ἦὢȟȣȟὢ Ȣ

                     σȢρςȢρς 

ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʤʦʜʝʣʴ (3.12.6) ʦʧʨʝʜʝʣʝʥʘ ʥʘ ὤ  ʪʘʢ, ʯʪʦ 

ʩʧʨʘʚʝʜʣʠʚʦ ʨʘʚʝʥʩʪʚʦ, ʘʥʘʣʦʛʠʯʥʦʝ ʨʘʚʝʥʩʪʚʫ (3.12.8), ʚʦ ʚʩʝʡ ʦʙʣʘʩʪʠ 

ὤ ὤ᷊ὤ, ʪʦ ʝʩʪʴ ʯʪʦ 

Ἦ ὢ Ἦ ὢ ἋȢ 

ʊʦʛʜʘ ʨʘʚʝʥʩʪʚʦ (3.12.10), ʘ ʩ ʥʠʤʠ ʨʘʚʝʥʩʪʚʘ (3.12.11) ʠ (3.12.12) ʙʫʜʫʪ 

ʚʳʧʦʣʥʷʪʴʩʷ ʜʣʷ ʚʩʝʭ ʪʦʯʝʢ ὢȟȣȟὢ ᶰὤ. 

ɼʣ ̫ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ Ὃ -ʤʦʜʝʣʠ ʠ ὃ -ʤʦʜʝʣʠ ʧʦʢʘʞʝʤ, 

ʯʪʦ ʨʝʜʫʮʠʨʦʚʘʥʠʝ ʩʭʝʤʳ (3.12.4) ï (3.12.5) ʢ ʩʭʝʤʝ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ 

ʧʘʨʘʤʝʪʨʳ ʩ ʤʘʪʨʠʮʝʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʣʥʦʛʦ ʨʘʥʛʘ ʧʨʠʚʦʜʠʪ ʢ ὃ -ʤʦʜʝʣʠ  

ʠʩʪʠʥʥʳʭ ʵʬʬʝʢʪʦʚ 
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Ἄȟ                 σȢρςȢρσ 

ʛʜʝ  ʩʦʜʝʨʞʠʪ ʚʝʢʪʦʨʳ ʵʬʬʝʢʪʦʚ ʬʘʢʪʦʨʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ɱ ʜʣʷ ʧʣʘʥʘ D. 

ʈʘʩʩʤʦʪʨʠʤ ʤʦʜʝʣʴ (3.12.4) ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʥʘ ʧʘʨʘʤʝʪʨʳ (3.12.5). ʕʪʠ 

ʦʛʨʘʥʠʯʝʥʠʷ ʨʘʟʙʠʚʘʶʪʩʷ ʥʘ ʩʠʩʪʝʤʳ ʯʘʩʪʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʚʠʜʘ 

ἤȣ ȣ ȟ                 σȢρςȢρτ 

ʛʜʝ ȣ  ï ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʯʘʩʪʴ ʚʝʢʪʦʨʘ , ʪʦ ʝʩʪʴ ȣ ȣ . 

ʇʫʩʪʴ  ʝʩʪʴ ʦʜʥʦ ʠʟ ʨʝʰʝʥʠʡ ʩʠʩʪʝʤʳ (3.12.14). ʊʦʛʜʘ ʚʩʣʝʜʩʪʚʠʝ ʣʝʤʤʳ 

3.10.1 ʚʝʢʪʦʨʫ  ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʢʪʦʨ ὂȣ  ɻ ʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ. 

ʃʝʤʤʘ 3.12.2. ʉʠʩʪʝʤʘ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳʭ ʚʝʢʪʦʨʦʚ  ʪʘʢʠʭ, ʯʪʦ 

ἤȣ ,ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʠʩʪʝʤʝ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳʭ ʚʝʢʪʦʨʦʚ 

ὂȣ   Ὥ ρȟȣȟὰ ɻ ʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ Ȣ 
ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʀʟ ʨʘʚʝʥʩʪʚʘ 

В ‗ὂȣ π                 σȢρςȢρυ 

ʩʣʝʜʫʝʪ, ʯʪʦ 

ὂȣὂȣ В ‗ Ȣ  

ɺʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ὂȣὂȣ ὲἏ, 

В ‗ Ȣ                σȢρςȢρφ 

ʊʘʢ ʞʝ ʧʨʦʩʪʦ ʠʟ ʨʘʚʝʥʩʪʚʘ (3.12.16) ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʨʘʚʝʥʩʪʚʦ 

(3.12.15), ʯʪʦ ʠ ʜʦʢʘʟʳʚʘʝʪ ʣʝʤʤʫ. 

ʇʦʩʢʦʣʴʢʫ 2Ç ἤȣ ίȣ ί ί ρȣ ί ρȟʦʙʱʝʝ ʨʝʰʝʥʠʝ 

ʫʨʘʚʥʝʥʠʷ (3.12.14) ʝʩʪʴ 

ȣ ȣἌȣȟ                 σȢρςȢρχ 

ʛʜʝ ȣ ï ʤʘʪʨʠʮʘ ʨʘʟʤʝʨʘ ίȣί ί ρȣ ί ρ  ʪʘʢʘʷ, ʯʪʦ 

ἤȣ ȣ ȟ    2Ç ȣ ί ρȣ ί ρȟ             σȢρςȢρψ 

ʠ Ἄȣ  ï ʧʨʦʠʟʚʦʣʴʥʳʡ ί ρȣ ί ρ -ʤʝʨʥʳʡ ʚʝʢʪʦʨ. ɿʘʧʠʰʝʤ 

ʪʝʧʝʨʴ (3.12.4) ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

ɡ В ὂ В ὂȟ Ễ             σȢρςȢρω 

ɿʘʤʝʥʘ (3.12.17) ʜʘʝʪ ʩʣʝʜʫʶʱʝʝ ʨʘʚʝʥʩʪʚʦ: 

ὂȣ ȣ ὂȣ ȣἌȣ ἦȣἌȣȟ                            σȢρςȢςπ 
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ʛʜʝ ἦȣ ʚʩʣʝʜʩʪʚʠʝ (3.12.18) ʠ ʣʝʤʤʳ 3.12.2 ʩʦʜʝʨʞʠʪ ʚʝʢʪʦʨʳ ʵʬʬʝʢʪʦʚ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ. 

ɿʘʤʝʥʳ, ʘʥʘʣʦʛʠʯʥʳʝ (3.12.20), ʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʜʣʷ ʚʩʝʭ ʯʣʝʥʦʚ, 

ʚʭʦʜʷʱʠʭ ʚ ʚʳʨʘʞʝʥʠʝ (3.12.3). ʉ ʦʙʦʟʥʘʯʝʥʠʷʤʠ 

ἦ ᴁ  ἓȟἦȟȣȟἦ ȟἦ ȟȣ  ᴁȟ

Ἄ   
ρ

ὔ
ἓȟἌȟȣȟἌ ȟἌ ȟȣ  

 

ʧʨʠʜʝʤ ʢ ʪʨʝʙʫʝʤʦʡ ʤʦʜʝʣʠ (3.12.13). 

ɘ ρσȢ '-̏̂̑́̆̎̉̆̚ ̗̉̎̏̑̍́̉̏̎̎̏̊̕ ̗̜̍́̓̑̉ 

ɹʫʜʝʤ ʩʣʝʜʦʚʘʪʴ ʨʘʙʦʪʝ [5] ʠ ʨʘʩʩʤʦʪʨʠʤ ʦʜʠʥ ʩʧʦʩʦʙ G-ʦʙʨʘʱʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʘʪʨʠʮʳ ʜʣʷ ʬʘʢʪʦʨʥʦʡ ʤʦʜʝʣʠ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ, ʜʘʶʱʠʡ 

ʦʜʥʦ ʠʟ ʨʝʰʝʥʠʡ ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ. 

ʇʦʢʘʞʝʤ, ʯʪʦ ʤ.ʥ.ʢ.-ʦʮʝʥʢʘ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʤʦʜʝʣʠ ʩ 

ʬʘʢʪʦʨʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ.    

ʈʘʩʩʤʦʪʨʠʤ ʬʘʢʪʦʨʥʳʝ ʧʣʘʥ D ʠ ʤʦʜʝʣʴ ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ 

ὊȟȣȟὊ  ʥʘ ʫʨʦʚʥʷʭ ίȟȣȟί ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ 

Ὂ ȟȣȟὊ  ʥʘ ʫʨʦʚʥʷʭ ί ȟȣȟί  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʠʟʙʝʞʘʪʴ ʛʨʦʤʦʟʜʢʠʭ ʦʙʦʟʥʘʯʝʥʠʡ, ʦʛʨʘʥʠʯʠʤʩʷ ʤʦʜʝʣʴʶ ʛʣʘʚʥʳʭ 

ʵʬʬʝʢʪʦʚ:  

Ὁώ ὦ В ὦὼ Ễ ὦ ὼ               
 

В ὦὼ Ễ ὦ ὼ Ȣ                 σȢρσȢρ 
 

ɼʣʷ ʧʘʨʘʤʝʪʨʦʚ ὦȟȟȢȢȢȟὦ   ʚʳʧʦʣʥʷʶʪʩʷ ʨʘʚʝʥʩʪʚʘ  

ὦὭπ ȢȢȢ ὦὭ ίὭρ π  Ὥ ρȟȣȟὲȟ                  σȢρσȢς 

ʠʣʠ 

ὦὭ ίὭρ ὦ
Ὥπ
ȢȢȢὦὭ ίὭςȢ                   σȢρσȢσ 

ʇʫʩʪʴ ἦ ʤʘʪʨʠʮʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʣʘʥʘ D ʜʣʷ ʤʦʜʝʣʠ (3.13.1). 

ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ ὦȟȣȟὦ   ʤ.ʥ.ʢ.-ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ὦȟȣȟὦ Ȣ 

ʊʦʛʜʘ ʤ.ʥ.ʢ.-ʦʮʝʥʢʫ Ἄ  ʚʝʢʪʦʨʘ Ἄ  ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ (3.13.1), 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʫʶ ʨʘʚʝʥʩʪʚʘʤ 

ὦ ȢȢȢ ὦ π  Ὥ ρȟȣȟὲȟ                  σȢρσȢτ 

ʤʦʞʥʦ ʥʘʡʪʠ ʢʘʢ ʦʜʥʦ ʠʟ ʨʝʰʝʥʠʡ ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ 
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ἦ ἦ Ἄ ἦ ἧ                   σȢρσȢυ 

(ʦʪʥʦʩʠʪʝʣʴʥʦ ɺ), ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ ʨʘʚʝʥʩʪʚʘʤ (3.13.4). 

ʃʶʙʦʝ ʨʝʰʝʥʠʝ Ἄ  ʥʦʨʤʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ (3.13.5) ʤʦʞʥʦ ʥʘʡʪʠ ʩ 

ʧʦʤʦʱʴʶ ʤʘʪʨʠʮʳ ἦ ἦ  ȟ  G-ʦʙʨʘʪʥʦʡ ʢ ʤʘʪʨʠʮʝ ἦ ἦ : 

Ἄ ἦ ἦ ἦ ╨Ȣ 

ɺʝʢʪʦʨ Ἄ  ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʦʜʥʫ ʠʟ ʦʮʝʥʦʢ ʧʦ ʤʝʪʦʜʫ 

ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ. 

ɺʩʣʝʜʩʪʚʠʝ ʪʝʦʨʝʤʳ 3.11.3 ʜʣʷ ʣʶʙʦʡ ʬʘʢʪʦʨʥʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ ʥʘʡʪʠ 

ʥʝʚʳʨʦʞʜʝʥʥʳʡ ʧʣʘʥ (ʥʘʧʨʠʤʝʨ, ʧʦʣʥʳʡ ʧʣʘʥ), ʜʣʷ ʢʦʪʦʨʦʛʦ ʩʫʱʝʩʪʚʫʶʪ ʠ 

ʧʨʠʪʦʤ ʝʜʠʥʩʪʚʝʥʥʳʝ ʤ.ʥ.ʢ.-ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ 

ʬʘʢʪʦʨʥʳʤ ʦʛʨʘʥʠʯʝʥʠʷʤ (ʪʠʧʘ ʨʘʚʝʥʩʪʚ (3.13.4)).  

ɼʣʷ ʥʝʚʳʨʦʞʜʝʥʥʦʛʦ ʧʣʘʥʘ D ʩʨʝʜʠ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʤʘʪʨʠʮ 

ἦ ἦ   ʙʫʜʝʤ ʠʩʢʘʪʴ ʪʘʢʫʶ (ʦʙʦʟʥʘʯʠʤ ʝʝ ἦ ἦ ), ʯʪʦ ʜʣʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʨʝʰʝʥʠʷ Ἄ  ʚʳʧʦʣʥʷʝʪʩʷ ʨʘʚʝʥʩʪʚʦ 

Ἄ Ἄ Ȣ 

ʇʦʜʩʪʘʚʣʷʷ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ὦ  ʠʟ (3.13.3) ʚ (3.13.1), ʧʦʣʫʯʠʤ 

ʚʤʝʩʪʦ ʧʝʨʚʦʡ ʩʫʤʤʳ ʩʣʝʜʫʶʱʝʝ ʚʳʨʘʞʝʥʠʝ: 

В ὦ ὼ ὼ Ễ ὦ ὼ ὼ             σȢρσȢφ 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʚ (3.13.6) ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʟʘ ʥʦʚʳʝ ʧʘʨʘʤʝʪʨʳ. ɺʝʢʪʦʨ 

ʥʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ║ ὦȟȣȟὦ░  ʩʚʷʟʘʥ ʩ ʚʝʢʪʦʨʦʤ ʩʪʘʨʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ║ ὦȟȣȟὦ░  ʩʦʦʪʥʦʰʝʥʠʝʤ 

Ἄ ἋἌ ȟ                              σȢρσȢχ 

ʛʜʝ 

Ἃ

   ρ    π Ễ    π
   π    ρ Ễ    π
   ể    ể Ệ    ể
   π    π Ễ    ρ
ρ ρ Ễ ρ

 Ὥ ρȟȣȟὲȢ  

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʧʝʨʝʭʦʜ ʢ ʥʦʚʳʤ ʧʘʨʘʤʝʪʨʘʤ ʟʘʧʠʰʝʤ ʚ 

ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

Ἄ ἋἌ     Ὥ ὲ ρȟȣȟάȟ 

ʛʜʝ Ἃ  Ὥ ρȟȣὲ ρ  ï ʝʜʠʥʠʯʥʘʷ ʤʘʪʨʠʮʘ. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʫʶ (ʨʝʜʫʮʠʨʦʚʘʥʥʫʶ) ʤʦʜʝʣʴ, ʢʦʪʦʨʫʶ 

ʪʘʢʞʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʬʘʢʪʦʨʥʫʶ: 

Ὁώ ὦ ὦ ὼ ὼ Ễ 

 ὦ ὼ ὼ                    σȢρσȢψ 

В ὦὼ Ễ ὦ ὼ Ȣ      

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʝʢʪʦʨ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ (3.13.8)  

Ἄ ὦȟὦ ȟȣȟὦ ȟȣȟὦ ȟȣȟὦ ȟ  

ὦ ȟȣȟὦ  ȟȣȟὦ ȟȣȟὦ  

ʩʚʷʟʘʥ ʩ ʚʝʢʪʦʨʦʤ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ (3.13.1) 

Ἄ ὦȟὦ ȟȣȟὦ ȟȣȟὦ ȟȣȟὦ ȟ  

ὦ ȟȣȟὦ  ȟȣȟὦ ȟȣȟὦ  

ʩʦʦʪʥʦʰʝʥʠʝʤ 

Ἄ ἋἌ ȟ                     σȢρσȢω 

ʛʜʝ 

Ἃ

 ρ
 Ἃ

Ễ
Ễ

ể ể
 

Ệ ể
Ễ Ἃ

Ȣ 

 

ʇʫʩʪʴ ʧʣʘʥ D ʥʝʚʳʨʦʞʜʝʥ ʜʣʷ ʤʦʜʝʣʠ (3.13.1) ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ (3.13.2). 

ʊʦʛʜʘ ʚʩʣʝʜʩʪʚʠʝ ʪʝʦʨʝʤʳ 3.12.1 ʵʪʦʪ ʧʣʘʥ ʙʫʜʝʪ ʥʝʚʳʨʦʞʜʝʥ ʠ ʜʣʷ ʤʦʜʝʣʠ 

(3.13.8). ʄʘʪʨʠʮʘ  ἦ   ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʣʘʥʘ D ʜʣʷ ʤʦʜʝʣʠ (3.13.8), ʢʘʢ 

ʣʝʛʢʦ ʧʦʢʘʟʘʪʴ, ʠʤʝʝʪ ʚʠʜ 

ἦ ἦἋȢ                 (3.13.10) 

ʇʦʵʪʦʤʫ ʤ.ʥ.ʢ.-ʦʮʝʥʢʘ Ἄ  ʚʝʢʪʦʨʘ ʧʘʨʘʤʝʪʨʦʚ Ἄ  ʥʘʭʦʜʠʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ 

Ἄ ἦ ἦ ἦ ╨ȟ 

ʢʦʪʦʨʘʷ ʩ ʫʯʝʪʦʤ ʨʘʚʝʥʩʪʚʘ (3.13.10) ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʢ ʚʠʜʫ  

Ἄ Ἃἦ ἦ Ἃ Ἃἦ ╨, 

 ʛʜʝ Y ï ʚʝʢʪʦʨ ʥʘʙʣʶʜʝʥʠʡ, ʦʪʚʝʯʘʶʱʠʡ ʧʣʘʥʫ D ʩ ʢʦʚʘʨʠʘʮʠʦʥʥʦʡ 

ʤʘʪʨʠʮʝʡ (2.1.2). 
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ʂʦʚʘʨʠʘʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ ʚʝʢʪʦʨʘ Ἄ   ʝʩʪʴ 

ἦ ἦ „ Ἃἦ ἦ Ἃ „Ȣ 

ʆʪʩʶʜʘ ʩ ʫʯʝʪʦʤ (3.13.9) ʤʦʞʝʪ ʙʳʪʴ ʥʘʡʜʝʥʘ ʤ.ʥ.ʢ.-ʦʮʝʥʢʘ    Ἄ  

(ʫʜʦʚʣʝʪʚʦʨʷʶʱʘʷ ʨʘʚʝʥʩʪʚʘʤ (3.13.4)) ʚʝʢʪʦʨʘ Ἄ   ʠ ʢʦʚʘʨʠʘʮʠʦʥʥʘʷ 

ʤʘʪʨʠʮʘ   ʚʝʢʪʦʨʘ ʦʮʝʥʦʢ Ἄ ȡ 

Ἄ ἋἋἦ ἦ Ἃ Ἃἦ ╨,                                 σȢρσȢρρ 

ἋἋἦ ἦ Ἃ Ἃ„Ȣ                         σȢρσȢρς 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʢʦʤʘʷ G-ʦʙʨʘʪʥʘʷ ʤʘʪʨʠʮʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

ἦ ἦ ἋἋἦ ἦ Ἃ Ἃȟ 

ʠ ʨʘʚʝʥʩʪʚʘ (3.13.11) ʠ (3.13.12) ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʧʠʩʘʥʳ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 

Ἄ ἦ ἦ ἦ ἧ, 

ἦ ἦ „Ȣ 

ʈʘʩʩʤʦʪʨʠʤ ʝʱʝ ʦʜʠʥ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʤ.ʥ.ʢ.-ʦʮʝʥʢʠ Ἄ . ʆʙʦʟʥʘʯʠʤ 

ʯʝʨʝʟ ἓ ʝʜʠʥʠʯʥʳʡ k-ʤʝʨʥʳʡ ʚʝʢʪʦʨ ʠ ʯʝʨʝʟ 0 ï ʚʝʢʪʦʨ ʠʟ ʥʫʣʝʡ. ɼʦʙʘʚʠʤ 

ʪʝʧʝʨʴ ʢ ʤʘʪʨʠʮʝ ἦ  ʤʘʪʨʠʮʫ ἦ, ʩʦʩʪʦʷʱʫʶ ʠʟ m ʩʪʨʦʢ: 

ἦ

π ἓ

ể ể ể
Ễ
Ệ ể ể

π Ễ ἓ
Ȣ 

ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʝʨʴ ʝʱʝ ʦʜʥʫ (ʪʨʝʪʴʶ) ʨʝʛʨʝʩʩʠʦʥʥʫʶ ʟʘʜʘʯʫ ʩ 

ʤʘʪʨʠʮʝʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ  

ἦ
ἦ
ἦ

 

 ̉̒ ̃̆̋̓̏̑̏̍ ̟̎́̂̌̅̆̎̉̊ 

ἧ
ἧ
Ȣ 

ɹʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ ʯʝʨʝʟ SS ʩʫʤʤʫ ʢʚʘʜʨʘʪʦʚ ʨʘʟʥʦʩʪʝʡ ʤʝʞʜʫ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʠ ʚʳʯʠʩʣʝʥʥʳʤʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ 

ʫʨʘʚʥʝʥʠʷ ʟʥʘʯʝʥʠʷʤʠ. ʅʠʞʥʠʡ ʠʥʜʝʢʩ LS ʙʫʜʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʪʦ, ʯʪʦ ʩʫʤʤʘ 

ʢʚʘʜʨʘʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʛʨʝʩʩʠʦʥʥʦʤʫ ʫʨʘʚʥʝʥʠʶ, ʧʦʣʫʯʝʥʥʦʤʫ ʧʦ 

ʤʝʪʦʜʫ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ. ɺʝʨʭʥʠʝ ʠʥʜʝʢʩʳ (2) ʠ (3) ʜʣʷ SS, ɺ ʠ X, ʢʘʢ 

ʠ ʨʘʥʝʝ, ʙʫʜʫʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʨʝʛʨʝʩʩʠʦʥʥʫʶ ʟʘʜʘʯʫ. ɿʥʘʢ 

 ʙʫʜʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʤ.ʥ.ʢ.-ʦʮʝʥʢʫ, ʟʥʘʢ  ʥʘ ʧʨʦʠʟʚʦʣʴʥʫʶ ʦʮʝʥʢʫ. 
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ʊʝʦʨʝʤʘ 3.13.1.  

ὛὛ ὛὛȟ                 σȢρσȢρσ 

Ἄ ἋἌ Ȣ                  σȢρσȢρτ 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʉʫʱʝʩʪʚʫʶʪ ʪʘʢʠʝ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʪʨʝʪʴʝʡ 

ʤʦʜʝʣʠ, ʯʪʦ 

ὛὛ ὛὛ.               σȢρσȢρυ 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʦʣʦʞʠʤ  

Ἄ ἋἌ .                 σȢρσȢρφ 

ʃʝʛʢʦ ʧʨʦʚʝʨʠʪʴ, ʯʪʦ ʜʣʷ ʦʮʝʥʦʢ (3.13.16) ʩʧʨʘʚʝʜʣʠʚʦ ʨʘʚʝʥʩʪʚʦ 

(3.13.15). ʀʟ ʨʘʚʝʥʩʪʚʘ (3.13.15) ʩʣʝʜʫʝʪ, ʯʪʦ 

ὛὛ ὛὛȢ                    σȢρσȢρχ 

 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʩʫʱʝʩʪʚʫʶʪ ʪʘʢʠʝ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ 

(3.13.8), ʯʪʦ  

ὛὛ ὛὛ                  σȢρσȢρψ 
 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʦʣʦʞʠʤ 

ὦ ὦ
ὦ Ễ ὦ 

ί
ȟ 

 

ὦ
Ó ρὦ ὦ Ễ ὦ 

ί
ȟ                                        σȢρσȢρω 

.  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . 

ὦ 

ὦ Ễ Ó ρὦ ὦ 

ί
    

Ὥ ρȟȣȟὲȟ 

ʘ ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʦʮʝʥʦʢ ὦ   ʧʦʣʦʞʠʤ  

ὦ ὦ Ȣ                  σȢρσȢςπ 

ɿʜʝʩʴ ʪʘʢʞʝ ʣʝʛʢʦ ʧʨʦʚʝʨʠʪʴ, ʯʪʦ ʜʣʷ ʦʮʝʥʦʢ (3.13.19) ʠ (3.13.20) 

ʩʧʨʘʚʝʜʣʠʚʦ ʨʘʚʝʥʩʪʚʦ (3.13.18). ʇʦʵʪʦʤʫ 

ὛὛ ὛὛȢ                 σȢρσȢςρ 

ʉʨʘʚʥʠʚʘ ̫(3.13.17) ʠ (3.13.21), ʧʦʣʫʯʠʤ ʨʘʚʝʥʩʪʚʦ (3.13.13), ʯʪʦ ʠ 

ʪʨʝʙʦʚʘʣʦʩʴ.  
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ɿʘʤʝʯʘʥʠʝ ʢ ʪʝʦʨʝʤʝ 3.13.1. ʄ.ʥ.ʢ.-ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʪʨʝʪʴʝʡ 

ʨʝʛʨʝʩʩʠʦʥʥʦʡ ʟʘʜʘʯʠ ʪʘʢʞʝ ʤʦʞʥʦ, ʦʯʝʚʠʜʥʦ, ʧʦʣʫʯʠʪʴ ʧʦ ʪʝʦʨʝʤʝ 3.13.1, 

ʝʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʤʝʩʪʦ ʤʘʪʨʠʮʳ ἦ  ʤʘʪʨʠʮʫ ὓἦ  (ὓ  ï ʣʶʙʦʝ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʯʠʩʣʦ). ʆʜʥʘʢʦ ʚ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʤʘʪʨʠʮʘ 

ἦ ἦ „ 

ʙʫʜʝʪ ʩʭʦʜʠʪʴʩʷ (ʧʦʵʣʝʤʝʥʪʥʦ) ʢ ʢʦʚʘʨʠʘʮʠʦʥʥʦʡ ʤʘʪʨʠʮʝ ʚʝʢʪʦʨʘ ʤ.ʥ.ʢ.-

ʦʮʝʥʦʢ ʧʘʨʘʤʝʪʨʦʚ (ʧʨʠ ὓᴼЊ). 

ʇʨʠʤʝʨ 3.13.1. ʈʘʩʩʤʦʪʨʠʤ ʧʣʘʥ 

           F 

Ἆ
π
ρ

 

ʜʣ ̫ʦʜʥʦʛʦ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʬʘʢʪʦʨʘ F ʠ ʤʦʜʝʣʠ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ 

Ὁώ ὦ ὦ ὼ ὦ ὼ ȟ              σȢρσȢςς 

ʛʜʝ 

ὼ
πȟ̆ ̒̌̉  ́̋̓̏̑̕ & ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ πȟ
ρȟ̆ ̒̌̉  ́̋̓̏̑̕ Ὂ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ ρȢ

 

 

ὼ
ρȟ̆ ̒̌̉  ́̋̓̏̑̕ Ὂ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ πȟ
πȟ̆ ̒̌̉  ́̋̓̏̑̕ Ὂ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ ρȢ

 

 

ʌʘʢʪʦʨʥʦʝ ʨʘʚʝʥʩʪʚʦ ʥʘ ʧʘʨʘʤʝʪʨʳ ʝʩʪʴ 

ὦ ὦ πȢ 

ʊʦʛʜʘ ʤʘʪʨʠʮʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʣʘʥʘ D ʜʣʷ ʤʦʜʝʣʠ (3.13.22) ʝʩʪʴ 

ἦ
ρ π ρ
ρ ρ π

Ȣ 

ʀʩʧʦʣʴʟʫʷ ʧʝʨʚʳʡ ʤʝʪʦʜ, ʧʦʣʫʯʠʤ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʨʠʮʳ A: 

Ἃ
   ρ    π
   π    ρ
ρ ρ

Ȣ  

ʊʦʛʜʘ ʢʦʚʘʨʠʘʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ ʤ.ʥ.ʢ.-ʦʮʝʥʦʢ ʧʘʨʘʤʝʪʨʦʚ ʝʩʪʴ 

ἋἋἦ ἦ Ἃ „

ρȾς    π           π

π
π

  ρȾς
ρȾς

ρȾς
   ρȾς

 „Ȣ            σȢρσȢςσ 

ʀʩʧʦʣʴʟʫʷ ʚʪʦʨʦʡ ʤʝʪʦʜ, ʧʦʣʫʯʠʤ 

ὓἦ ὓᴁπ ρ ρᴁ. 
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ʊʦʛʜʘ 

ἦ ἦ „ „Ȣ                       σȢρσȢςτ 

  

ʇʨʠ ̇ ᴼЊ  ʤʘʪʨʠʮʘ (3.13.24) ʩʭʦʜʠʪʩʷ ʧʦʵʣʝʤʝʥʪʥʦ ʢ ʤʘʪʨʠʮʝ 

(3.13.23). 

ɘ ρτȢ ˝́̈̂̉̆̎̉̆ ̎́ ̂̌̏̋̉ 

ɿʘʜʘʯʘ ʨʘʟʙʠʝʥʠʷ ʬʘʢʪʦʨʥʦʛʦ ʧʣʘʥʘ ʥʘ ʙʣʦʢʠ ʚʦʟʥʠʢʘʝʪ ʚ ʩʣʝʜʫʶʱʝʡ 

ʩʠʪʫʘʮʠʠ. ʇʫʩʪʴ ʧʣʘʥ D ʜʣʷ ʬʘʢʪʦʨʥʦʡ ʤʦʜʝʣʠ 

Ὁὁ Ἦὢȟȣȟὢ  

ʩ ʚʦʟʤʦʞʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʥʘ ʧʘʨʘʤʝʪʨʳ ἢ  ʩʦʜʝʨʞʠʪ N ʦʧʳʪʦʚ. 

ʇʨʠ ʵʪʦʤ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʪʘʢ, ʯʪʦ ʚʩʝ N ʦʧʳʪʦʚ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ 

ʚ ʦʜʥʦʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʦʜʥʦʨʦʜʥʦʡ ʧʘʨʪʠʠ ʩʳʨʴʷ (ʚ 

ʭʠʤʠʯʝʩʢʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ) ʭʚʘʪʘʝʪ ʪʦʣʴʢʦ ʥʘ ʧ ʦʧʳʪʦʚ ὲ ὔȟ ʝʩʣʠ 
ʦʜʥʦʨʦʜʥʳʝ ʫʯʘʩʪʢʠ ʟʝʤʣʠ ʥʝʚʝʣʠʢʠ (ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ 

ʵʢʩʧʝʨʠʤʝʥʪʝ) ʠ ʪ. ʧ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʧʦ ʩʫʱʝʩʪʚʫ ʩ ʝʱʝ 

ʦʜʥʠʤ ʬʘʢʪʦʨʦʤ F, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʝʪʩʷ ʙʣʦʢʦʚʳʤ ʠ ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʧʦʚʣʠʷʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʭʦʪʷ ʩʘʤ ʧʦ ʩʝʙʝ ʦʥ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʦʩʦʙʦʛʦ ʠʥʪʝʨʝʩʘ. ʏʠʩʣʦ ʫʨʦʚʥʝʡ ʵʪʦʛʦ ʬʘʢʪʦʨʘ ʨʘʚʥʦ ʯʠʩʣʫ ʥʝʦʜʥʦʨʦʜʥʳʭ 

ʧʘʨʪʠʡ ʩʳʨʴʷ, ʫʯʘʩʪʢʦʚ ʠ ʪ. ʧ. ʉʠʪʫʘʮʠʷ ʪʦʛʜʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʦʞʝʪ ʙʳʪʴ 

ʦʧʠʩʘʥʘ ʧʨʠ ʧʦʤʦʱʠ ʩʣʝʜʫʶʱʝʡ ʤʦʜʝʣʠ: 

Ὁὁ Ἦὢȟȣȟὢ В ‍ ὼ

                 

σȢρτȢρ 

ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʥʘ ʧʘʨʘʤʝʪʨʳ 

ἢ ȟВ ‍ πȟ

                           

 

ʛʜʝ ‍  ï ɻʬʬʝʢʪ i-ʛʦ ʫʨʦʚʥʷ ʙʣʦʢʦʚʦʛʦ ʬʘʢʪʦʨʘ F ʠ 

ὼ
ρ    ̅̌ ̠Ὥ-̄  ̏̔ ̠̑̏̃̎ ̂̌̏̋̏̃̏̄̏ ́̋̓̏̑́̕ &ȟ
π    ̅̌ ̠̠̔̑̏̃̎ȟ̏ ̘̓̌̉̎̏̄̏ ̏  ̓Ὥ-̄ Ȣ̏

 

ʕʪʘ ʤʦʜʝʣʴ, ʦʯʝʚʠʜʥʦ, ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʥʦʡ ʜʣʷ ʧʣʘʥʘ Ἆȟ 
ʩʦʜʝʨʞʘʱʝʛʦ ʚʩʝ ʬʘʢʪʦʨʳ ʧʣʘʥʘ D ʠ ʙʣʦʢʦʚʳʡ ʬʘʢʪʦʨ F (ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ 

ʚʩʝ ʬʘʢʪʦʨʳ ʧʣʘʥʘ Ἆᴂ, ʢʨʦʤʝ F, ʠʤʝʶʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʪʦʣʴʢʦ ʞʝ ʫʨʦʚʥʝʡ, 

ʩʢʦʣʴʢʦ ʠʤʝʶʪ ʬʘʢʪʦʨʳ ʧʣʘʥʘ D). 
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ʇʫʩʪʴ ἦᴂ ï ʤʘʪʨʠʮʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʣʘʥʘ Ἆᴂ ʜʣʷ ʤʦʜʝʣʠ (3.14.1). 

ɺʳʯʝʨʢʥʝʤ ʠʟ ἦᴂ ʩʪʦʣʙʮʳ, ʦʪʚʝʯʘʶʱʠʝ ʙʣʦʢʦʚʦʤʫ ʬʘʢʪʦʨʫ F, ʠ ʦʙʦʟʥʘʯʠʤ 

ʧʦʣʫʯʝʥʥʫʶ ʤʘʪʨʠʮʫ ʯʝʨʝʟ ἦ. ɹʫʜʝʤ ʛʦʚʦʨʠʪʴ ʦ ʨʘʟʙʠʝʥʠʠ ʧʣʘʥʘ Ἆᴂ ʥʘ 

ʦʨʪʦʛʦʥʘʣʴʥʳʝ ʙʣʦʢʠ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʣʶʙʦʡ ʛʣʘʚʥʳʡ ʵʬʬʝʢʪ ʬʘʢʪʦʨʘ F 

ʦʨʪʦʛʦʥʘʣʝʥ ʣʶʙʦʤʫ ʩʪʦʣʙʮʫ ʤʘʪʨʠʮʳ ἦ. 
ɹʫʜʝʤ ʜʘʣʝʝ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʟʘʜʘʯʫ ʨʘʟʙʠʝʥʠʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʥʘ ʙʣʦʢʠ (ʚ 

ʯʘʩʪʥʦʩʪʠ, ʥʘ ʦʨʪʦʛʦʥʘʣʴʥʳʝ ʙʣʦʢʠ) ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʟʘʜʘʯʝʡ ʧʦʩʪʨʦʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʳʭ ʬʘʢʪʦʨʥʳʭ ʧʣʘʥʦʚ. 
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ʵʢʩʧʝʨʠʤʝʥʪʘ.  ɸʢʘʜʝʤʠʷ ʥʘʫʢ ʉʉʉʈ, ʅʘʫʯʥʳʡ ʩʦʚʝʪ ʧʦ ʢʦʤʧʣʝʢʩʥʦʡ 

ʧʨʦʙʣʝʤʝ çʂʠʙʝʨʥʝʪʠʢʘè, 24-30. 



 

ː̌́̃́ τȢ ˪̝̆̋̓̉̃̎̏̒̓̕̕ ̠̐̌́̎̉̑̏̃́̎̉ 

ʇʨʠ ʟʘʜʘʥʥʦʤ ʧʣʘʥʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʮʝʥʢʠ ʤʝʪʦʜʘ ʥʘʠʤʝʥʴʰʠʭ 

ʢʚʘʜʨʘʪʦʚ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʦʧʪʠʤʘʣʴʥʳʭ ʩʚʦʡʩʪʚ. ɼʘʣʝʝ ʙʫʜʝʤ ʩʯʠʪʘʪʴ 

ʤʝʪʦʜ ʦʙʨʘʙʦʪʢʠ ʬʠʢʩʠʨʦʚʘʥʥʳʤ (ʤʝʪʦʜ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ) ʠ 

ʧʦʩʪʘʚʠʤ ʟʘʜʘʯʫ ʦʪʳʩʢʘʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʝʡ ʵʬʬʝʢʪʠʚʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʣʘʥʦʚ. ɹʫʜʝʤ ʨʘʟʣʠʯʘʪʴ ʜʚʘ ʚʠʜʘ ʧʦʥʷʪʠʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʣʘʥʠʨʦʚʘʥʠʷ: ʢʨʠʪʝʨʠʠ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʠ ʞʝʣʘʪʝʣʴʥʳʝ 

ʩʚʦʡʩʪʚʘ ʧʣʘʥʘ. ʄʝʞʜʫ ʵʪʠʤʠ ʧʦʥʷʪʠʷʤʠ ʥʝʪ ʯʝʪʢʦʡ ʛʨʘʥʠʮʳ. ʆʜʥʘʢʦ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʵʪʠ ʜʚʘ ʚʠʜʘ ʤʦʞʥʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʇʦʜ ʢʨʠʪʝʨʠʷʤʠ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʯʝʪʢʠʝ 

(ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ) ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʣʘʥʫ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʕʪʠ 

ʪʨʝʙʦʚʘʥʠʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʝʩʪʝʩʪʚʝʥʥʦʝ 

ʨʘʩʰʠʨʝʥʠʝ ʢʦʥʮʝʧʮʠʠ ʥʘʠʣʫʯʰʠʭ ʣʠʥʝʡʥʳʭ ʦʮʝʥʦʢ. ʇʦʜ ʞʝʣʘʪʝʣʴʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʧʣʘʥʘ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʩʚʦʡʩʪʚʘ ʥʝ ʦʯʝʥʴ ʯʝʪʢʠʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʤʘʪʝʤʘʪʠʢʘ, ʥʦ ʝʩʪʝʩʪʚʝʥʥʳʝ ʜʣʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷ, ʟʘʥʠʤʘʶʱʝʛʦʩʷ 

ʧʨʠʢʣʘʜʥʳʤʠ ʚʦʧʨʦʩʘʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ɻʢʩʧʝʨʠʤʝʥʪʦʤ. 

ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʧʣʘʥʳ ʥʝʚʳʨʦʞʜʝʥʳ. ɺʩʣʝʜʩʪʚʠʝ 

ʪʝʦʨʝʤʳ 3.12.1 ʥʝʚʳʨʦʞʜʝʥʥʦʩʪʴ ʧʣʘʥʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʬʘʢʪʦʨʥʦʡ 

ʤʦʜʝʣʠ ʜʣʷ ʬʘʢʪʦʨʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ɱ. ʇʦʵʪʦʤʫ ʙʫʜʝʤ ʨʘʟʣʠʯʘʪʴ ʪʠʧʳ 

ʥʝʚʳʨʦʞʜʝʥʥʳʭ ʧʣʘʥʦʚ ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʘʢʪʦʨʥʦʡ ʤʦʜʝʣʠ ʜʣʷ 

ʤʥʦʞʝʩʪʚʘ ɱ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʣʝʜʫʶʱʠʤ ʦʧʨʝʜʝʣʝʥʠʝʤ. 

ʆʧʨʝʜʝʣʝʥʠʝ 4.0.1. ʅʝʚʳʨʦʞʜʝʥʥʳʡ ʧʣʘʥ ʜʣʷ ʬʘʢʪʦʨʥʦʡ ʤʦʜʝʣʠ ʜʣʷ 

ʬʘʢʪʦʨʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ɱȟ ʩʦʜʝʨʞʘʱʝʛʦ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʵʣʝʤʝʥʪʳ ʠʟ n 

ʬʘʢʪʦʨʦʚ ὲ  ὶ ρȟʥʘʟʳʚʘʝʪʩʷ ʧʣʘʥʦʤ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ςὶ ρȢ ʅʝʚʳʨʦʞʜʝʥʥʳʡ ʧʣʘʥ ʜʣʷ ʬʘʢʪʦʨʥʦʡ ʤʦʜʝʣʠ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ɱȟ 

ʩʦʜʝʨʞʘʱʝʛʦ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʵʣʝʤʝʥʪʳ ʠʟ n ʬʘʢʪʦʨʦʚ ὲ  ὶ ρȟ 

ʥʘʟʳʚʘʝʪʩʷ ʧʣʘʥʦʤ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ςὶ, ʝʩʣʠ ʚʩʝ ʵʬʬʝʢʪʳ 

ʤʥʦʞʝʩʪʚʘ ɱ ʦʮʝʥʠʚʘʶʪʩʷ ʥʝʩʤʝʱʝʥʥʦ ʚ ʤʦʜʝʣʠ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ɱᴂ, 

ʚʢʣʶʯʘʶʱʝʛʦ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʵʣʝʤʝʥʪʳ ʠʟ l ʬʘʢʪʦʨʦʚ ὰ  ὶ. ʇʣʘʥ 

ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 3 ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʪʘʢʞʝ ʧʣʘʥʦʤ ʛʣʘʚʥʳʭ 

ʵʬʬʝʢʪʦʚ, ʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʝʤʫ ʤʦʜʝʣʴ ï ʤʦʜʝʣʴʶ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ. 



86     ɻʃɸɺɸ  4 

 

ɘ ρȢ ˗̑̉̓̆̑̉̉ ̝̏̐̓̉̍́̌̎̏̒̓̉ ̠̐̌́̎̉̑̏̃́̎̉ 

ɽʩʣʠ ʜʣʷ ʤʦʜʝʣʠ (2.1.3) ʠ ʜʣʷ ʧʣʘʥʘ (2.1.4) ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ 

ʧʣʘʥʘ M ï ʤʘʪʨʠʮʘ ʧʦʣʥʦʛʦ ʨʘʥʛʘ, ʪʦ ʢʦʚʘʨʠʘʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ ʚʝʢʪʦʨʘ  

ʦʮʝʥʦʢ ʧʘʨʘʤʝʪʨʦʚ ʝʩʪʴ 

Ἑ „Ȣ 

ʄʘʪʨʠʮʳ Ἑ Ἑ  ʠ Ἑ „  ʥʘʟʳʚʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʥʦʨʤʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ ʥʦʨʤʠʨʦʚʘʥʥʦʡ ʢʦʚʘʨʠʘʮʠʦʥʥʦʡ. 

ʇʝʨʚʳʝ ʪʨʠ ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʘʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʚʝʜʝʥʳ ʜʣʷ 

ʤʦʜʝʣʠ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʧʘʨʘʤʝʪʨʳ, ʜʦʧʫʩʢʘʶʪ ʫʜʦʙʥʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ, 

ʩʚʷʟʘʥʥʫʶ ʩ ʨʘʟʤʝʨʘʤʠ ʵʣʣʠʧʩʦʠʜʘ ʨʘʩʩʝʷʥʠʷ ʦʮʝʥʦʢ ʧʘʨʘʤʝʪʨʦʚ. 

ʆʧʨʝʜʝʣʝʥʠʝ 4.1.1. ʇʣʘʥ Ἆᶻ ʥʘʟʳʚʘʝʪʩʷ D-ʦʧʪʠʤʘʣʴʥʳʤ ʥʘ ʤʥʦʞʝʩʪʚʝ 

ʧʣʘʥʦʚ ,꜠ ʝʩʣʠ 

ÄÅÔ ἙἎᶻ ÍÁØ 
Ἆɴ ꜠
ÄÅÔ ἙἎȢ                    τȢρȢρ 

ʕʣʣʠʧʩʦʠʜ ʨʘʩʩʝʷʥʠʷ ʦʮʝʥʦʢ ʧʘʨʘʤʝʪʨʦʚ D-ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʣʘʥʘ ʠʤʝʝʪ 

ʤʠʥʠʤʘʣʴʥʳʡ ʦʙʲʝʤ. 

ʂʨʠʪʝʨʠʡ D-ʦʧʪʠʤʘʣʴʥʦʩʪʠ (ʥʘʟʳʚʘʝʤʳʡ ʪʘʢʞʝ ʢʨʠʪʝʨʠʝʤ ʄʫʜʘ) ï 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʢʨʠʪʝʨʠʡ. ʆʥ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥ ʪʘʢʞʝ ʠ ʜʣʷ 

ʤʦʜʝʣʠ (2.1.5) ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʥʘ ʧʘʨʘʤʝʪʨʳ (2.6.1). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ 

ʚʳʨʘʞʝʥʠʠ (4.1.1) ʧʦʜ M ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʤʘʪʨʠʮʫ 

Ἑ ἝἦἦἝ ʜʣʷ ʨʝʜʫʮʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ (2.4.3). ʉʚʦʡʩʪʚʦ D-

ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʧʣʘʥʘ ʠʥʚʘʨʠʘʥʪʥʦ ʧʨʠ ʥʝʚʳʨʦʞʜʝʥʥʳʭ ʣʠʥʝʡʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ʚʝʢʪʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ. ʇʦʣʴʟʫʷʩʴ ʵʪʠʤ, ʤʦʞʥʦ 

ʧʦʢʘʟʘʪʴ, ʯʪʦ ʩʚʦʡʩʪʚʦ D-ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʧʣʘʥʘ ʠʥʚʘʨʠʘʥʪʥʦ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʚʳʙʦʨʫ ʚʝʢʪʦʨʘ ʥʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ Ἕ ʧʨʠ ʨʝʜʫʮʠʨʦʚʘʥʠʠ ʤʦʜʝʣʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ 4.1.2. ʇʣʘʥ Ἆᶻ ʥʘʟʳʚʘʝʪʩʷ A-ʦʧʪʠʤʘʣʴʥʳʤ ʥʘ ʤʥʦʞʝʩʪʚʝ 

ʧʣʘʥʦʚ  ꜠, ʝʩʣʠ 

4Ò Ἆᶻ ÍÉÎ
Ἆɴ ꜠
4Ò ἎȢ                     τȢρȢς 

ʕʣʣʠʧʩʦʠʜ ʨʘʩʩʝʷʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ A-ʦʧʪʠʤʘʣʴʥʦʤʫ ʧʣʘʥʫ, ʠʤʝʝʪ 

ʤʠʥʠʤʘʣʴʥʫʶ ʜʣʠʥʫ ʜʠʘʛʦʥʘʣʠ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ, ʦʧʠʩʘʥʥʦʛʦ ʚʦʢʨʫʛ ʵʪʦʛʦ 

ʵʣʣʠʧʩʦʠʜʘ. 

ʂʨʠʪʝʨʠʡ A-ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʥʦʩʠʪ ʪʘʢʞʝ ʥʘʟʚʘʥʠʝ ʢʨʠʪʝʨʠʷ ʂʠʰʝʥʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ 4.1.3. ʇʣʘʥ Ἆᶻ ʥʘʟʳʚʘʝʪʩʷ E-ʦʧʪʠʤʘʣʴʥʳʤ ʥʘ ʤʥʦʞʝʩʪʚʝ 

ʧʣʘʥʦʚ ,꜠ ʝʩʣʠ 

ÍÁØ ή Ἆᶻ ÍÉÎ
Ἆɴ ꜠
 ÍÁØ ή Ἆ ȟ                   τȢρȢσ 

ʛʜʝ ή  ï ʩʦʙʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʤʘʪʨʠʮʳ . 

E-ʦʧʪʠʤʘʣʴʥʳʡ ʧʣʘʥ ʦʙʨʘʱʘʝʪ ʚ ʤʠʥʠʤʫʤ ʤʘʢʩʠʤʘʣʴʥʫʶ ʦʩʴ 

ʵʣʣʠʧʩʦʠʜʘ ʨʘʩʩʝʷʥʠʷ. 



ʕʌʌɽʂʊʀɺʅʆʉʊʔ  ʇʃɸʅʀʈʆɺɸʅʀʗ     87 
 

ʂʨʠʪʝʨʠʡ E-ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʥʦʩʠʪ ʪʘʢʞʝ ʥʘʟʚʘʥʠʝ ʢʨʠʪʝʨʠʷ 

ʕʨʝʥʬʝʣʴʜʘ. 

ʉʣʝʜʫʶʱʠʝ ʜʚʘ ʢʨʠʪʝʨʠʷ ʩʚʷʟʘʥʳ ʩʦ ʩʚʦʡʩʪʚʘʤʠ ʜʠʩʧʝʨʩʠʦʥʥʦʡ 

ʬʫʥʢʮʠʠ ʤ.ʥ.ʢ.-ʦʮʝʥʦʢ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ 4.1.4. ʇʣʘʥ Ἆᶻ ʥʘʟʳʚʘʝʪʩʷ G-ʦʧʪʠʤʘʣʴʥʳʤ ʚ ʦʙʣʘʩʪʠ Z ʥʘ 

ʤʥʦʞʝʩʪʚʝ ʧʣʘʥʦʚ ,꜠ ʝʩʣʠ 

ÍÁØ ὔᶻὨἎᶻȟὢȟȣȟὢ ÍÉÎ
Ἆɴ ꜠
 ÍÁØ ὔὨἎȟὢȟȣȟὢ ȟ              τȢρȢτ 

ʛʜʝ ὨἎȟὢȟȣȟὢ  ï ʜʠʩʧʝʨʩʠʷ ʦʮʝʥʢʠ ʨʝʛʨʝʩʩʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʚ ʪʦʯʢʝ 

ὢȟȣȟὢ ᶰὤ. 
ɹʫʜʝʤ ʥʘʟʳʚʘʪʴ ʩʨʝʜʥʝʡ ʜʠʩʧʝʨʩʠʝʡ ʧʦ ʦʙʣʘʩʪʠ  Z  ʚʝʣʠʯʠʥʫ

 1
 
 

ὨӶἎȟὢȟȣȟὢ Ễ᷿ Ὠ᷿Ἆȟὢȟȣȟὢ ὨὢȣὨὢ Ȣ  

ʆʧʨʝʜʝʣʝʥʠʝ 4.1.5. ʇʣʘʥ Ἆᶻ ʥʘʟʳʚʘʝʪʩʷ Q-ʦʧʪʠʤʘʣʴʥʳʤ ʚ ʦʙʣʘʩʪʠ Z ʥʘ 

ʤʥʦʞʝʩʪʚʝ ʧʣʘʥʦʚ Ἆ, ʝʩʣʠ 

ὨӶἎᶻȟὢȟȣȟὢ ÍÉÎ
Ἆɴ ꜠
 ὨӶἎȟὢȟȣȟὢ Ȣ                  τȢρȢυ 

ʉʣʝʜʫʶʱʠʝ ʜʚʘ ʢʨʠʪʝʨʠʷ (ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʠ ʠ ʨʝʛʫʣʷʨʥʦʩʪʠ) ʯʘʩʪʦ ʙʫʜʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʥʠʛʝ, ʭʦʪʷ, ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʦʥʠ ʤʦʛʫʪ ʧʦʢʘʟʘʪʴʩʷ ʥʝ 

ʪʘʢʠʤʠ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʩʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʢʘʢ ʧʨʝʜʳʜʫʱʠʝ. ɺ 

ʢʦʥʮʝ ʵʪʦʡ ʛʣʘʚʳ ʙʫʜʝʪ ʜʘʥʦ ʦʙʦʩʥʦʚʘʥʠʝ ʰʠʨʦʢʦʡ ʧʨʠʤʝʥʠʤʦʩʪʠ ʵʪʠʭ 

ʢʨʠʪʝʨʠʝʚ. 

ʆʧʨʝʜʝʣʝʥʠʝ 4.1.6. ʇʣʘʥ ʥʘʟʳʚʘʝʪʩʷ ʦʨʪʦʛʦʥʘʣʴʥʳʤ ʜʣʷ ʥʝʢʦʪʦʨʦʡ 

ʤʦʜʝʣʠ, ʝʩʣʠ ʢʦʚʘʨʠʘʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ ʚʝʢʪʦʨʘ ʦʮʝʥʦʢ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʵʪʦʡ 

ʤʦʜʝʣʠ ʠ ʜʣʷ ʜʘʥʥʦʛʦ ʧʣʘʥʘ ʠʤʝʝʪ ʜʠʘʛʦʥʘʣʴʥʳʡ ʚʠʜ. 

ʆʧʨʝʜʝʣʝʥʠʝ 4.1.7. ʌʘʢʪʦʨʥʳʡ ʧʣʘʥ ʥʘʟʳʚʘʝʪʩʷ ʨʝʛʫʣʷʨʥʳʤ ʤʦʱʥʦʩʪʠ 

t, ʝʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʯʘʩʪʦʪ ʜʣʷ ʣʶʙʳʭ t 

ʬʘʢʪʦʨʦʚ. 

ʉʣʝʜʫʶʱʘʷ ʪʝʦʨʝʤʘ ʝʩʪʴ ʩʣʝʜʩʪʚʠʝ ʪʝʦʨʝʤʳ 3.7.3. 

ʊʝʦʨʝʤʘ 4.1.1. ʈʝʛʫʣʷʨʥʳʡ ʬʘʢʪʦʨʥʳʡ ʧʣʘʥ ʤʦʱʥʦʩʪʠ ὸ ςὲ ʜʘʝʪ 
ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ ʤʥʦʞʝʩʪʚʦ ʧʦʧʘʨʥʦ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʛʣʘʚʥʳʭ 

ʵʬʬʝʢʪʦʚ ʠ ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ: ʚʧʣʦʪʴ ʜʦ n-ʬʘʢʪʦʨʥʳʭ 

ʚʢʣʶʯʠʪʝʣʴʥʦ. ʈʝʛʫʣʷʨʥʳʡ ʬʘʢʪʦʨʥʳʡ ʧʣʘʥ ʤʦʱʥʦʩʪʠ ὸ ςὲ ρ 
ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʤʥʦʞʝʩʪʚʦ ʧʦʧʘʨʥʦ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʠ 

ʵʬʬʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠ ̫ʚʧʣʦʪʴ ʜʦ n-ʬʘʢʪʦʨʥʳʭ ʚʢʣʶʯʠʪʝʣʴʥʦ, ʢʘʞʜʳʡ ʠʟ 

ʢʦʪʦʨʳʭ ʦʨʪʦʛʦʥʘʣʝʥ ʪʘʢʞʝ ʢʦ ʚʩʝʤ ὲ ρ-̜́̋̓̏̑̎̍̕ ɻ ʬʬʝʢʪʘʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

                                                      
1
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ʀʟ ʪʝʦʨʝʤʳ 4.1.1 ʩʣʝʜʫʝʪ, ʯʪʦ ʨʝʛʫʣʷʨʥʳʡ ʬʘʢʪʦʨʥʳʡ ʧʣʘʥ ʤʦʱʥʦʩʪʠ t 

ʝʩʪʴ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʧʣʘʥʘ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ὸ ρ. 
ʆʧʨʝʜʝʣʝʥʠʝ 4.1.8. ʅʘʟʦʚʝʤ ʬʘʢʪʦʨʥʳʡ ʧʣʘʥ ʨʝʛʫʣʷʨʥʳʤ ʜʣʷ 

ʬʘʢʪʦʨʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ɱ, ʝʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ʬʘʢʪʦʨʥʘʷ ʤʦʜʝʣʴ ʜʣʷ ʤʥʦʞʝʩʪʚʘ 
ɱȟ ʜʣʷ ʢʦʪʦʨʦʡ ʵʪʦʪ ʧʣʘʥ ʦʨʪʦʛʦʥʘʣʝʥ. 

ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ 4.1.8 ʩʣʝʜʫʝʪ, ʯʪʦ ʨʝʛʫʣʷʨʥʳʡ ʬʘʢʪʦʨʥʳʡ ʧʣʘʥ 

ʤʦʱʥʦʩʪʠ ὸ ςὲ ʝʩʪʴ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʨʝʛʫʣʷʨʥʦʛʦ ʬʘʢʪʦʨʥʦʛʦ ʧʣʘʥʘ ʜʣʷ 

ʤʥʦʞʝʩʪʚʘ ɱ, ʩʦʜʝʨʞʘʱʝʛʦ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʵʣʝʤʝʥʪʳ ʠʟ  ʧ  ʠ ʤʝʥʝʝ 

ʬʘʢʪʦʨʦʚ. 

ʈʝʛʫʣʷʨʥʦʩʪʴ ʧʣʘʥʘ ʜʣʷ ʬʘʢʪʦʨʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ɱ ʥʝ ʦʟʥʘʯʘʝʪ 

ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʠ ʧʣʘʥʘ ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʦʡ ʤʦʜʝʣʠ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ɱ. 
ʊʝʦʨʝʤʘ 4.1.2. ʉʣʝʜʫʶʱʠʝ ʪʨʠ ʫʩʣʦʚʠʷ ʵʢʚʠʚʘʣʝʥʪʥʳ: 

1) ʧʣʘʥ Ἆ ʨʝʛʫʣʷʨʝʥ ʜʣʷ ʬʘʢʪʦʨʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ɱ; 
2) ʜʣʷ ʧʣʘʥʘ Ἆ ʚʩʝ ʛʣʘʚʥʳʝ ʵʬʬʝʢʪʳ ʠ ʵʬʬʝʢʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠ,̫ 

ʦʪʚʝʯʘʶʱʠʝ ʬʘʢʪʦʨʥʦʤʫ ʤʥʦʞʝʩʪʚʫ ɱ (ʧʦ ʦʜʥʦʤʫ ʦʪ ʢʘʞʜʦʛʦ ʤʥʦʞʝʩʪʚʘ 
ʵʬʬʝʢʪʦʚ), ʧʦʧʘʨʥʦ ʦʨʪʦʛʦʥʘʣʴʥʳ; 

3) ʚ ʧʣʘʥʝ Ἆ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʯʘʩʪʦʪ ʜʣʷ 
ʬʘʢʪʦʨʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ɱ. 
ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʕʢʚʠʚʘʣʝʥʪʥʦʩʪʴ ʫʩʣʦʚʠʡ 2 ʠ 3 ʩʣʝʜʫʝʪ ʠʟ 

ʪʝʦʨʝʤ 3.7.2 ʠ 3.7.3. ɼʦʢʘʞʝʤ ʪʝʧʝʨʴ, ʯʪʦ ʫʩʣʦʚʠʝ 1 ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʫʩʣʦʚʠʝ 

2. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʷ 1 ʤʘʪʨʠʮʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ἦ 
ʙʫʜʝʪ ʠʤʝʪʴ ʦʨʪʦʛʦʥʘʣʴʥʳʝ ʩʪʦʣʙʮʳ. ʇʦʵʪʦʤʫ ʩʪʦʣʙʮʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʬʫʥʢʮʠʷʤ  

Ὢ ὢ ȟȣȟὪ ὢ ȟȣȟὪ ὢ ȟȣȟὪ ὢ ȟ 

ʙʫʜʫʪ ʦʨʪʦʛʦʥʘʣʴʥʳ ʝʜʠʥʠʯʥʦʤʫ ʩʪʦʣʙʮʫ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʫʜʫʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʛʣʘʚʥʳʝ ʵʬʬʝʢʪʳ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊȢ 

ʉʪʦʣʙʝʮ Ἦȣ ȟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʨʦʠʟʚʝʜʝʥʠʶ Ὢ ὢ ȣ

Ὢ ὢ ȟ ʠʤʝʝʪ ʨʘʚʥʳʝ ʵʣʝʤʝʥʪʳ ʜʣʷ ʦʜʠʥʘʢʦʚʳʭ ʢʦʤʙʠʥʘʮʠʡ ʫʨʦʚʥʝʡ 

ʬʘʢʪʦʨʦʚ ὊȟȣȟὊȢ ʆʪʩʶʜʘ ʠ ʠʟ ʫʩʣʦʚʠʷ 1 ʣʝʛʢʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʵʪʦʪ ʩʪʦʣʙʝʮ 

ʙʫʜʝʪ ʦʨʪʦʛʦʥʘʣʝʥ ʚʩʝʤ ʛʣʘʚʥʳʤ ʵʬʬʝʢʪʘʤ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ  ʠ ʚʩʝʤ 

ʵʬʬʝʢʪʘʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠ ̫ɻ ʪʠʭ ʬʘʢʪʦʨʦʚ ʧʦʨʷʜʢʘ ὰ ὲ ρȢ ʇʦʵʪʦʤʫ 
ʩʪʦʣʙʝʮ Ἦȣ  ʝʩʪʴ ʵʬʬʝʢʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊȢ ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʫʩʣʦʚʠʝ 2 ʚʳʧʦʣʥʷʝʪʩʷ. 

ʋʩʣʦʚʠʝ 2 ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʫʩʣʦʚʠʝ 1. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʵʪʦ ʩʣʝʜʫʝʪ ʠʟ 

ʪʝʦʨʝʤʳ 3.8.2. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 

ʅʝ ʚʩʝʛʜʘ ʫʜʘʝʪʩʷ ʧʦʩʪʨʦʠʪʴ ʧʣʘʥ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʡ ʚʩʝʤ ʠʣʠ ʜʘʞʝ 

ʥʝʩʢʦʣʴʢʠʤ ʢʨʠʪʝʨʠʷʤ ʦʧʪʠʤʘʣʴʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʠ 

ʧʨʘʢʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʣʘʥʳ, ʧʦʩʪʨʦʝʥʥʳʝ ʜʘʞʝ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʦʜʥʦʛʦ ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʘʣʴʥʦʩʪʠ. 
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ɘ ςȢ ˓̝̜̆̌́̓̆̌̎̆ ̒̃̏̊̒̓̃́ ̐̌́̎̏̃ 

ʀʟ ʞʝʣʘʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ ʧʣʘʥʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ 

ʩʚʦʡʩʪʚʝ, ʦʪʥʦʩʷʱʝʤʩʷ ʢ ʯʠʩʣʫ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʆʥʦ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʦ ʜʣʷ 

ʪʝʭ, ʢʪʦ ʫʯʘʩʪʚʫʝʪ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʝ. 

ʆʧʨʝʜʝʣʝʥʠʝ 4.2.1. ʇʣʘʥ ʥʘʟʳʚʘʝʪʩʷ ʥʘʩʳʱʝʥʥʳʤ ʜʣʷ ʬʘʢʪʦʨʥʦʡ 

ʤʦʜʝʣʠ ʤʥʦʞʝʩʪʚʘ ɱ, ʝʩʣʠ ʯʠʩʣʦ ʦʧʳʪʦʚ ʧʣʘʥʘ ʨʘʚʥʦ ʯʠʩʣʫ ʧʘʨʘʤʝʪʨʦʚ 

ὃ -ʤʦʜʝʣʠ. 

ʄ  rʪʘʢʞʝ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ 4.2.1 ʠ ʜʣ ̫ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʝ 

ʚʢʣʶʯʘʶʪ ʢʘʯʝʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ (ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ ʥʘ ʧʘʨʘʤʝʪʨʳ). ɺ ɻ ʪʦʤ 

ʩʣʫʯʘʝ ʥʘʜʦ ʫʤʝʥʴʰʠʪʴ ʯʠʩʣʦ ʧʘʨʘʤʝʪʨʦʚ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 4.2.1 ʥʘ ʯʠʩʣʦ 

ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳʭ ʦʛʨʘʥʠʯʝʥʠʡ.  

ʉʨʝʜʠ ʜʨʫʛʠʭ ʞʝʣʘʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ ʧʣʘʥʘ ʦʪʤʝʪʠʤ ʩʣʝʜʫʶʱʠʝ ʜʚʘ: 

- ʧʨʦʩʪʦʪʘ ʚʳʯʠʩʣʝʥʠʡ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʙʣʶʜʝʥʠʡ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʙʠʪʴ ʧʣʘʥʠʨʦʚʘʥʠʝ ʥʘ ʙʣʦʢʠ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 

ʥʝʣʴʟʷ ʚʝʩʴ ʵʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʝʩʪʠ ʚ ʦʜʥʦʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɺ ʧʦʩʣʝʜʫʶʱʠʭ ʛʣʘʚʘʭ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥ rʚʦʧʨʦʩʳ ʧʦʩʪʨʦʝʥʠʷ 

ʦʧʪʠʤʘʣʴʥʳʭ ʧʣʘʥʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʞʝʣʘʪʝʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ɘ σȢ ˪̝̋̃̉̃́̌̆̎̓̎̏̒̓ $- ̉  '-̝̜̖̏̐̓̉̍́̌̎ ̐̌́̎̏̃ 

ʇʫʩʪʴ Ἆ ï ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʧʣʘʥʦʚ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʟʘʤʢʥʫʪʦʡ ʦʙʣʘʩʪʴʶ 
ʠʟʤʝʨʝʥʠʡ Z. ʊʦʛʜʘ ʩʧʨʘʚʝʜʣʠʚʘ ʩʣʝʜʫʶʱʘʷ ʪʝʦʨʝʤʘ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ 

ʂʠʬʝʨʘ ʠ ɺʦʣʴʬʦʚʠʮʘ. 

ʊʝʦʨʝʤʘ 4.3.1 [1].  ʉʣʝʜʫʶʱʠʝ ʫʪʚʝʨʞʜʝʥʠʷ ʵʢʚʠʚʘʣʝʥʪʥʳ: 

1) ʧʣʘʥ Ἆᶻ D-ʦʧʪʠʤʘʣʝʥ ʥʘ Ἆ; 
2) ʧʣʘʥ Ἆᶻ G-ʦʧʪʠʤʘʣʝʥ ʥʘ Ἆ; 
3) ÍÁØ ὔᶻὨἎᶻȟὢȟȣȟὢ ὯȢ           

ʊʝʦʨʝʤʘ 4.3.2 [1]. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ D-(G-)ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʣʘʥʘ 

ʥʘ Ἆ ʝʜʠʥʩʪʚʝʥʥʘ. ɺ ʪʦʯʢʘʭ D-(G-)ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʣʘʥʘ ʜʦʩʪʠʛʘʝʪʩʷ 

ʤʘʢʩʠʤʫʤ ʜʠʩʧʝʨʩʠʠ ʦʮʝʥʢʠ ʨʝʛʨʝʩʩʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʥʘ Z.  

ʊʝʦʨʝʤʘ 4.3.1 ʧʝʨʝʩʪʘʝʪ, ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʙʳʪʴ ʩʧʨʘʚʝʜʣʠʚʦʡ, ʝʩʣʠ ʚ 

ʢʘʯʝʩʪʚʝ Ἆ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝʢʦʪʦʨʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʧʣʘʥʦʚ. ʊʘʢ, ʥʝ 

ʙʫʜʫʪ ʵʢʚʠʚʘʣʝʥʪʥʳ D- ʠ G-ʦʧʪʠʤʘʣʴʥʳʝ ʧʣʘʥʳ ʥʘ ʤʥʦʞʝʩʪʚʝ ʧʣʘʥʦʚ ʩ 

ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʯʠʩʣʦʤ ʥʘʙʣʶʜʝʥʠʡ. ʅʠ ʜʣʷ D-ʦʧʪʠʤʘʣʴʥʦʛʦ, ʥʠ ʜʣʷ G-

ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʣʘʥʘ ʥʝ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʫʪʚʝʨʞʜʝʥʠʝ 3 ʪʝʦʨʝʤʳ 4.3.1. 

ɘ τȢ ˗̑̉̓̆̑̉̊ ̒̑̆̅̎̆̊ ̅̉̒̐̆̑̒̉̉ 

ʇʫʩʪʴ Ἆ ï ʬʘʢʪʦʨʥʳʡ ʧʣʘʥ, ʧʦʩʪʨʦʝʥʥʳʡ ʜʣʷ ὃ -ʤʦʜʝʣʠ (3.2.4). 

ɺʩʣʝʜʩʪʚʠʝ (2.2.5) ʜʠʩʧʝʨʩʠʷ ʦʮʝʥʢʠ ʨʝʛʨʝʩʩʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʚ ʪʦʯʢʝ 
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ὀ ρȟὪ ὢ ȟȣȟὪ ὢ ȟȣȟὯȟὪ ὢ Ὢ ὢ ȟ

ȣȟὯ
ȟ

Ὢ ὢ Ὢ ὢ ȟȣ ὀ ὢȟȣȟὢ
 

ʨʘʚʥʘ 

„ὀ ʎὀ ἦἦ ὀȢ 

ʇʦ ʪʝʦʨʝʤʝ 3.4.1 ʠ ʟʘʤʝʯʘʥʠʶ 2 ʢ ʥʝʡ ʬʫʥʢʮʠʠ ʚ ὃ -ʤʦʜʝʣʠ (3.2.4) 

ʤʦʛʫʪ ʙʳʪʴ ʚʳʙʨʘʥʳ ʪʘʢ, ʯʪʦ 

В ὼ ὼ ὔ‏ȟ           τȢτȢρ 

̄̅ ̆ὼ ὀ ὢ ȟȣȟὢ Ƞ    ὲ ὮȟὰȢ    

ʊʦʛʜʘ ʩʨʝʜʥʷʷ ʧʦ ʦʙʣʘʩʪʠ Ἆ ʜʠʩʧʝʨʩʠʷ 

„ „ ὔϳ В ὀ ἦἦ ὀἎɴ   
 

„ ὔϳ В В В ὼ ὼ ὧ  
 

„ ὔϳ В В ὧВ ὼ ὼ   
 

„В В ὧ‏ „В ὧ „4Òἦ╧ ȟ  

ʛʜʝ k ï ʯʠʩʣʦ ʧʘʨʘʤʝʪʨʦʚ ʚ ʤʦʜʝʣʠ, ʠ ἦἦ ὧ . ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ Ä12 

ʛʣʘʚ r3 ʩʣʝʜʫʝʪ, ʯʪʦ ʜʠʩʧʝʨʩʠʷ ʦʮʝʥʢʠ ʨʝʛʨʝʩʩʠʦʥʥʦʡ ʬʫʥʢʮʠʠ ʥʝ ʟʘʚʠʩʠʪ 

ʦʪ ʚʠʜʘ ʤʦʜʝʣʠ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ɱ ʠ ʦʪ ʚʳʙʦʨʘ ʬʫʥʢʮʠʡ ʚ ʵʪʦʡ ʤʦʜʝʣʠ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʜʦʢʘʟʘʥʘ ʩʣʝʜʫʶʱʘʷ ʪʝʦʨʝʤʘ. 

ʊʝʦʨʝʤʘ 4.4.1. ʌʘʢʪʦʨʥʳʡ ʧʣʘʥ Q-ʦʧʪʠʤʘʣʝʥ ʥʘ Ἆ ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʦʡ 
ʤʦʜʝʣʠ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ɱ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʥ A-ʦʧʪʠʤʘʣʝʥ ʜʣʷ 

ὃ -ʤʦʜʝʣʠ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʡ ʫʩʣʦʚʠʶ (4.4.1). 

ʊʝʦʨʝʤʘ 4.4.1 ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʞʝ ʧʦʣʫʯʝʥʘ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʪʝʦʨʝʤʳ 2.12.1 

ʢʥʠʛʠ ɺ.ɺ.ʌʝʜʦʨʦʚʘ [2].  

ʇʫʩʪʴ ʫʨʦʚʥʠ πȟρȟȣȟί ρ  ʬʘʢʪʦʨʘ Ὂ  ʧʦʷʚʣʷʶʪʩʷ ʚ ʧʣʘʥʝ 

Ἆ  ὲ ȟὲ ȟȣȟὲ   ̑́ ̈ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʦʯʝʚʠʜʥʦ, 

В ὲ ὔȢ  

ʆʧʨʝʜʝʣʝʥʠʝ 4.4.1. ɿʥʘʯʝʥʠʝ  

Ὗ         τȢτȢς 

ʥʘʟʳʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʨʘʚʥʦʤʝʨʥʦʩʪʠ Ὦ-ʛʦ ʫʨʦʚʥʷ ʬʘʢʪʦʨʘ Ὂ.  
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ʆʯʝʚʠʜʥʦ, ʯʪʦ ʝʩʣʠ Ὦ-ʡ ʫʨʦʚʝʥʴ ʬʘʢʪʦʨʘ Ὂ ʧʦʷʚʣʷʝʪʩʷ ʚ ʧʣʘʥʝ Ἆ ʙʦʣʝʝ 

ὔ ίϳ  ʨʘʟ, ʪʦ Ὗ ρ, ʤʝʥʝʝ ὔ ίϳ  ʨʘʟ, ʪʦ Ὗ ρ, ʠ, ʥʘʢʦʥʝʮ, ʢʦʛʜʘ Ὦ-ʡ 

ʫʨʦʚʝʥʴ ʬʘʢʪʦʨʘ Ὂ ʧʦʷʚʣʷʝʪʩʷ ʚ ʧʣʘʥʝ ʨʦʚʥʦ ὔ ίϳ  ʨʘʟ, Ὗ ρ. 
ʇʦʩʣʝʜʥʝʝ ʩʦʦʪʥʦʰʝʥʠʝ ʩʦʭʨʘʥʷʝʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʨʘʚʥʦʤʝʨʥʳʭ 

ʧʣʘʥʦʚ ʜʣʷ ʣʶʙʦʛʦ ʫʨʦʚʥʷ ʣʶʙʦʛʦ ʬʘʢʪʦʨʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ 4.4.2. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʡ Ὗ  ʧʦ ʚʩʝʤ ʫʨʦʚʥʷʤ ʬʘʢʪʦʨʘ Ὂ 

 Ὗ В
В ϳ

     τȢτȢσ 

ʥʘʟrʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʬʘʢʪʦʨʘ ὊȢ 
ʆʧʨʝʜʝʣʝʥʠʝ 4.4.3. ʌʘʢʪʦʨ ʥʘʟʳʚʘʝʪʩʷ ʨʘʚʥʦʤʝʨʥʳʤ, ʝʩʣʠ ʢʘʞʜʳʡ ʝʛʦ 

ʫʨʦʚʝʥʴ ʧʦʷʚʣʷʝʪʩʷ ʚ ʧʣʘʥʝ ʦʜʠʥʘʢʦʚʦʝ ʯʠʩʣʦ ʨʘʟ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 

ʬʘʢʪʦʨ ʥʘʟʳʚʘʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʳʤ.  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʨʘʚʥʦʤʝʨʥʳʭ ʬʘʢʪʦʨʦʚ Ὗ ρȟ ʜʣʷ ʥʝʨʘʚʥʦʤʝʨʥʳʭ 
ʬʘʢʪʦʨʦʚ Ὗ ρ. 
ʈʘʩʩʤʦʪʨʠʤ ʨʝʛʫʣʷʨʥʳʡ ʧʣʘʥ Ἆ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʜʣʷ ʬʘʢʪʦʨʦʚ 

ὊȟȣȟὊ, ʪʦ ʝʩʪʴ ʨʝʛʫʣʷʨʥʳʡ ʧʣʘʥ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ɱ, ʩʦʩʪʦʷʱʝʛʦ ʪʦʣʴʢʦ ʠʟ 
ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ. ʊʦʛʜʘ ʬʫʥʢʮʠʠ ʚ ʤʦʜʝʣʠ 

Ὁώ ὦ ὦ Ὢ ὢ Ễ ὦ Ὢ ὢ

ȣ ὦ Ὢ ὢ Ễ ὦ Ὢ ὢ
                τȢτȢτ 

ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʦʙʨʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʣʘʥ D ʙʳʣ ʦʨʪʦʛʦʥʘʣʝʥ ʜʣʷ 

ʵʪʦʡ ʤʦʜʝʣʠ. 

ʇʫʩʪʴ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʡ Ὢ ὢ ȟȣȟὪ ὢ  ʚ ʪʦʯʢʘʭ ʧʣʘʥʘ Ἆ 

ʦʙʨʘʟʫʶʪ ʤʘʪʨʠʮʫ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ἐ ʬʘʢʪʦʨʘ Ὂ (Ä3 ʛʣʘʚ r3). ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʤʘʪʨʠʮʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ἦ ʧʣʘʥʘ Ἆ ʜʣʷ ʤʦʜʝʣʠ (4.4.4) ʠʤʝʝʪ ʚʠʜ 

ἦ ᴁ  ἓȟἐȟȣȟἐ  ᴁȢ 

ɺʩʝ ʩʪʦʣʙʮʳ ἦ ʧʦʧʘʨʥʦ ʦʨʪʦʛʦʥʘʣʴʥʳ ʠ ʩʢʘʣʷʨʥʳʡ ʢʚʘʜʨʘʪ ʣʶʙʦʛʦ ʠʟ 
ʥʠʭ ʨʘʚʝʥ N. 

ʂʦʚʘʨʠʘʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ ʚʝʢʪʦʨʘ ʦʮʝʥʦʢ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ (4.4.4) ʝʩʪʴ 

ἦἦ „ Ἇ   Ὧ В ί ρ ρȢ    τȢτȢυ 

ʇʫʩʪʴ ὀὮȟȣȟὮ ρȟὪ ὢ ȟȣȟὪ ὢ ȟȣȟὪ ὢ ȟ   

ȣȟὪ ὢ  ï ʚʝʢʪʦʨ ʬʫʥʢʮʠʡ, ʦʪʚʝʯʘʶʱʠʡ ʫʨʦʚʥʷʤ ὮȟȣȟὮ 

ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɼʠʩʧʝʨʩʠʷ ʚ ʵʪʦʡ ʪʦʯʢʝ 

„ὀ ὀ ἦἦ ὀ„
„

ὔ
ὀὀȢ 
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ʅʦʨʤʠʨʦʚʘʥʥʘʷ (ʧʨʠʚʝʜʝʥʥʘʷ ʢ ʦʜʥʦʤʫ ʥʘʙʣʶʜʝʥʠʶ) ʜʠʩʧʝʨʩʠʷ ʚ ʵʪʦʡ 

ʪʦʯʢʝ „ „ὀὀ. 
ʈʘʩʩʤʦʪʨʠʤ ʤʘʪʨʠʮʫ 

ᴁ  ἓȟἐ  ᴁ   

Ἡ
ể

Ἡ
ể

Ἡ

ể

Ἡ

    

ρ Ἣ
ể ể

ρ Ἣ
ể ể

ρ Ἣ

ể ể

ρ Ἣ

      ể

ὲ

ὲ

Ȣ 

ʊʦʛʜʘ 

ὔἏȢ        τȢτȢφ 

ɺʚʝʜʝʤ ʪʝʧʝʨʴ ʤʘʪʨʠʮʫ 

  

ὲ Ἡ

         ể

ὲ Ἡ

  Ȣ 

 ï ʢʚʘʜʨʘʪʥʘʷ ʤʘʪʨʠʮʘ ʧʦʨʷʜʢʘ ίȟ ʠ ʚʩʣʝʜʩʪʚʠʝ ʨʘʚʝʥʩʪʚʘ (4.4.6) 

ὔἏȢ 

ʇʦʵʪʦʤʫ 

Ἡ Ἡ ȟ    Ἣ Ἣ ρȢ      τȢτȢχ 

ɺʩʣʝʜʩʪʚʠʝ ʨʘʚʝʥʩʪʚ (4.4.2) ʠ (4.4.7) ʧʦʣʫʯʠʤ, ʯʪʦ 

ὀ ὀὀ ρ Ἣ Ἣ Ễ Ἣ Ἣ

ρ ρ Ễ ρ

ρ В ί ρ Ὗ Ȣ

     τȢτȢψ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʦʨʤʠʨʦʚʘʥʥʘʷ ʜʠʩʧʝʨʩʠʷ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ὀὮȟȣȟὮ  
ʤʥʦʞʝʩʪʚʘ Ἆ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʘ ʯʝʨʝʟ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʘʚʥʦʤʝʨʥʦʩʪʝʡ 
ʫʨʦʚʥʝʡ ὮȟȣȟὮ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺʳʯʠʩʣʠʤ ʩʫʤʤʫ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʜʠʩʧʝʨʩʠʡ ʧʦ ʚʩʝʤ ʪʦʯʢʘʤ ʤʥʦʞʝʩʪʚʘ 

Ἆ: 
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„ В ρ Ễ В ρ ίȣίἎἎ   

„ ίȣί В ρ  ȣ 

ίȣί В ρ ίȣί Ȣ  

ʉʨʝʜʥʷʷ ʧʦ ʪʦʯʢʘʤ Ἆ ʥʦʨʤʠʨʦʚʘʥʥʘʷ ʜʠʩʧʝʨʩʠʷ 

„ὥ
ς „ςВ

ὀὝὀ

ίρȣίά
ἎὪ „ς

ρ

ίρ
В

ὔ

ὲρ
Ὦρ

ρ
ίρ ρ
Ὦρ π

Ễ  

В ρ ρȢ      τȢτȢω 

ʆʙʦʟʥʘʯʠʤ 

ὃ ὔ В ί   

ʠ ʥʘʟʦʚʝʤ ὃ ʩʨʝʜʥʝʡ (ʧʦ ʪʦʯʢʘʤ Ἆ ) ʥʦʨʤʠʨʦʚʘʥʥʦʡ (ʧʨʠʚʝʜʝʥʥʦʡ ʢ 
ʦʜʥʦʤʫ ʥʘʙʣʶʜʝʥʠʶ) ʜʠʩʧʝʨʩʠʝʡ ʜʣʷ ʬʘʢʪʦʨʘ Ὂ. ʊʦʛʜʘ ʠʟ ʨʘʚʝʥʩʪʚʘ (4.4.9) 
ʩʣʝʜʫʝʪ, ʯʪʦ 

„ „В ὀὀ ίȣίϳἎ ρ В ὃȢ  

ʆʯʝʚʠʜʥʦ, ʯʪʦ 

ὃ ί ρὟ„Ȣ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

„ „ ρ В ί ρὟ ȟ                  τȢτȢρπ 

ʪʦ ʝʩʪʴ ʩʨʝʜʥʷʷ ʥʦʨʤʠʨʦʚʘʥʥʘʷ ʜʠʩʧʝʨʩʠʷ ʚʳʨʘʞʘʝʪʩʷ ʯʝʨʝʟ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʬʘʢʪʦʨʦʚ. 

ɺ ʨʘʚʥʦʤʝʨʥʳʭ ʨʝʛʫʣʷʨʥʳʭ ʧʣʘʥʘʭ Ὗ ρ    Ὥ ρȟȣȟά, ʧʦʵʪʦʤʫ ʜʣʷ 
ʥʠʭ 

„ „ ρ В ί ρ Ὧ„Ȣ  

ɺ ʥʝʨʘʚʥʦʤʝʨʥʳʭ ʨʝʛʫʣʷʨʥʳʭ ʧʣʘʥʘʭ Ὗ ρ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʟʥʘʯʝʥʠʡ i ȟ 
ʧʦʵʪʦʤʫ ʜʣʷ ʥʠʭ „ Ὧ„. 
ʈʘʩʩʤʦʪʨʠʤ ʨʝʛʫʣʷʨʥʳʡ ʧʣʘʥ D ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʬʘʢʪʦʨʥʦʡ ʤʦʜʝʣʠ ʜʣʷ 

ʬʘʢʪʦʨʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ɱ. 
ʇʫʩʪʴ 
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ὀὮȟȣȟὮ ρȟὪ ὢ ȟȣȟὪ ὢ ȟȣȟὪ ὢ ȟȣȟ

Ὢ ὢ ȟὪ ὢ Ὢ ὢ ȟȣȟ

Ὢ ὢ Ὢ ὢ ȟȣ  Ȣ

 

ʊʦʛʜʘ, ʢʘʢ ʠ ʨʘʥʝʝ, ʠʤʝʝʤ 

„ὀ ὀὀȢ                    τȢτȢρρ 

ɸʥʘʣʦʛʠʯʥʦ ʚʳʨʘʞʝʥʠʶ (4.4.8) ʧʦʣʫʯʠʤ, ʯʪʦ  

„ὀ „ ρ В Ἣ Ἣ В Ἣ ṧἫ Ἣ ṧἫ Ễȟ

„ ρ В Ἣ Ἣ В Ἣ Ἣ Ἣ Ἣ Ễȟ

„ ρ В ί ρὟ В ί ρ ί ρὟ Ὗ Ễȟ Ȣ

        

 

τȢτȢρς 

ɸʥʘʣʦʛʠʯʥʦ ʨʘʚʝʥʩʪʚʫ (4.4.9) ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʩʣʫʯʘʷ ʨʝʛʫʣʷʨʥʦʛʦ ʬʘʢʪʦʨʥʦʛʦ ʧʣʘʥʘ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ɱ ʩʨʝʜʥʶʶ 
ʥʦʨʤʠʨʦʚʘʥʥʫʶ ʜʠʩʧʝʨʩʠʶ ʧʦ ʤʥʦʞʝʩʪʚʫ Ἆ: 

„ „ ρ В ρ Ễ В ρ

В ȟ В ρ В ρ Ễ Ȣ

  

ʉ ʫʯʝʪʦʤ (4.4.3) 

„ „ ρ В ί ρὟ В ί ρ ί ρὟ Ὗ Ễȟ   

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʚ ʨʘʚʥʦʤʝʨʥʳʭ ʨʝʛʫʣʷʨʥʳʭ ʧʣʘʥʘʭ „ „Ὧ, ʛʜʝ k ï 
ʯʠʩʣʦ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ; ʜʣʷ ʥʝʨʘʚʥʦʤʝʨʥʳʭ ʨʝʛʫʣʷʨʥʳʭ ʧʣʘʥʦʚ „
„Ὧ. 
ʈʘʩʩʤʦʪʨʠʤ ʬʫʥʢʮʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʩʚʷʟʘʥʥʫʶ ʩ ʢʨʠʪʝʨʠʝʤ ʩʨʝʜʥʝʡ 

ʜʠʩʧʝʨʩʠʠ ʠ ʧʨʝʜʩʪʘʚʣʷʝʤʫʶ ʚ ʚʠʜʝ 

• Ȣ 

ʊʦʛʜʘ ʜʣʷ ʨʘʚʥʦʤʝʨʥʳʭ ʨʝʛʫʣʷʨʥʳʭ ʧʣʘʥʦʚ • ρȢ ɼʣʷ ʥʝʨʘʚʥʦʤʝʨʥʳʭ 
ʨʝʛʫʣʷʨʥʳʭ ʧʣʘʥʦʚ • ρȢ ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

• ρ Ȣ                      τȢτȢρσ 
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ʇʦʵʪʦʤʫ ʵʬʬʝʢʪʠʚʥʦʩʪ,ɹ ʩʚʷʟʘʥʥʫʶ ʩ ʢʨʠʪʝʨʠʝʤ ʩʨʝʜʥʝʡ ʜʠʩʧʝʨʩʠʠ, ʠʤʝʝʪ 

ʩʤʳʩʣ ʚʳʨʘʞʘʪʴ ʚʝʣʠʯʠʥʦʡ •ρππϷȢ 
ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʥʝʨʘʚʝʥʩʪʚʦ (4.4.13) ʩʧʨʘʚʝʜʣʠʚʦ ʪʦʣʴʢʦ ʜʣʷ 

ʬʘʢʪʦʨʥʳʭ ʤʦʜʝʣʝʡ ʠ ʧʣʘʥʦʚ (ʢʘʢ ʦʥʠ ʦʧʨʝʜʝʣʝʥʳ ʚ ʵʪʦʡ ʢʥʠʛʝ). ɺ ʩʚʷʟʠ ʩ 

ʧʦʩʣʝʜʥʠʤ ʟʘʤʝʯʘʥʠʝʤ ʧʨʠʚʝʜʝʤ ʩʣʝʜʫʶʱʠʡ ʧʨʠʤʝʨ. 

ʇʨʠʤʝʨ 4.4.1. ɺ ʦʙʣʘʩʪʠ 

π ὢ ρ Ὥ ρȟςȟσ 

ʨʘʩʩʤʦʪʨʠʤ ʧʣʘʥ ʵʢʩʧʝʨʠʤʝʥʪʘ 

 ὢ  ὢ   ὢ 
ρ ρ π
ρ
π
π ρ
ρ ρ

 

ʜʣʷ ʤʦʜʝʣʠ 

Ὁώ ὦὢ ὦὢ ὦὢȢ                              τȢτȢρτ 

ʕʪʦʪ ʧʣʘʥ, ʢʘʢ ʣʝʛʢʦ ʧʨʦʚʝʨʠʪʴ, ʷʚʣʷʝʪʩʷ D-ʦʧʪʠʤʘʣʴʥʳʤ. ʆʪʩʫʪʩʪʚʠʝ 

ʩʚʦʙʦʜʥʦʛʦ ʯʣʝʥʘ ʚ ʤʦʜʝʣʠ (4.4.14) ʜʝʣʘʝʪ ʝʝ çʥʝʬʘʢʪʦʨʥʦʡè. ʀ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʧʦʣʥʝʥʠʷ ʥʝʨʘʚʝʥʩʪʚʘ (4.4.13) ʫʞʝ ʥʝ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ. 

ʇʦʜʩʯʠʪʘʝʤ ʪʝʧʝʨʴ ʜʠʩʧʝʨʩʠʠ ʦʮʝʥʦʢ ʨʝʛʨʝʩʩʠʦʥʥʦʡ ʬʫʥʢʮʠʠ (ʦʪʥʝʩʝʥʥʳʝ 

ʢ „) ʚ ʚʦʩʴʤʠ ʪʦʯʢʘʭ ʦʙʣʘʩʪʠ Ἆ. ʆʥʠ ʙʫʜʫʪ 1, 1, 1, 3/4, 3/4, 3/4, 3/4, 0. 

ʉʨʝʜʥʷʷ ʜʠʩʧʝʨʩʠʷ (ʦʪʥʝʩʝʥʥʘʷ ʢ „) ʨʘʚʥʘ 6/8. ʇʦʵʪʦʤʫ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʧʣʘʥʘ ʨʘʚʥʘ 133%. 

ɘ υȢ $-̝̝̏̐̓̉̍́̌̎̏̒̓ ̠̜̖̑̆̄̔̌̑̎ ̜̖́̋̓̏̑̎̕ ̐̌́̎̏̃ 

ɺ ʥʘʩʪʦʷʱʝʤ ʧʘʨʘʛʨʘʬʝ ʧʦʣʫʯʠʤ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʨʝʛʫʣʷʨʥʳʝ 

ʬʘʢʪʦʨʥʳʝ ʧʣʘʥʳ ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʦʤ D-ʦʧʪʠʤʘʣʴʥʦʩʪʠ [3], ʘ ʪʘʢʞʝ 

ʫʢʘʞʝʤ ʥʘ ʩʚʷʟʴ ʩ ʜʨʫʛʠʤʠ ʢʨʠʪʝʨʠʷʤʠ ʦʧʪʠʤʘʣʴʥʦʩʪʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʥʘʯʘʣʘ ʨʝʛʫʣʷʨʥʳʡ ʧʣʘʥ Ἆ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʜʣʷ ʤʦʜʝʣʠ 
(4.4.4). ʀʟ ʨʘʚʝʥʩʪʚʘ (4.4.8) ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʨʘʚʥʦʤʝʨʥʦʛʦ ʧʣʘʥʘ 

ʥʦʨʤʠʨʦʚʘʥʥʘʷ ʜʠʩʧʝʨʩʠʷ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʭ (ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʣʶʙʦʡ ʪʦʯʢʝ 

ʧʣʘʥʘ Ἆ) ʨʘʚʥʘ ʯʠʩʣʫ ʦʮʝʥʠʚʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ 

Ὧ ρ В ί ρȟ  

ʪʦ ʝʩʪʴ ʤʘʢʩʠʤʫʤ ʥʦʨʤʠʨʦʚʘʥʥʦʡ ʜʠʩʧʝʨʩʠʠ ʧʦ ʦʙʣʘʩʪʠ Ἆ  ʙʫʜʝʪ 

ʜʦʩʪʠʛʘʪʴʩʷ ʚ ʪʦʯʢʘʭ ʧʣʘʥʘ Ἆ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʣʘʥ Ἆ ʙʫʜʝʪ D-ʦʧʪʠʤʘʣʴʥʳʤ 

ʚ ʦʙʣʘʩʪʠ Ἆ. 
ʇʫʩʪʴ ʚ ʧʣʘʥʝ Ἆ ʭʦʪʷ ʙʳ ʦʜʠʥ ʬʘʢʪʦʨ, ʩʢʘʞʝʤ Ὂȟ ʥʝʨʘʚʥʦʤʝʨʝʥ. 

ɺʳʙʝʨʝʤ ʪʦʛʜʘ ʜʣʷ ʢʘʞʜʦʛʦ ʬʘʢʪʦʨʘ ʫʨʦʚʝʥʴ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʨʘʚʥʦʤʝʨʥʦʩʪʠ. ʇʫʩʪʴ ʵʪʠ ʫʨʦʚʥʠ ʙʫʜʫʪ ὮȟȣȟὮ . 

ʇʦʩʢʦʣʴʢʫ 
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Ὗ ρȟ    Ὗ ρ    Ὥ ςȟȣȟάȟ 

ʠʟ ʨʘʚʝʥʩʪʚ (4.4.8) ʩʣʝʜʫʝʪ, ʯʪʦ „ὀ ȟȣȟ Ὧ„ . ʀ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʥʝʨʘʚʥʦʤʝʨʥʳʡ ʨʝʛʫʣʷʨʥʳʡ ʧʣʘʥ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚ ʵʪʦʤ ʩʣʫʯʘʝ D-

ʦʧʪʠʤʘʣʴʥʳʤ ʜʣʷ ʤʦʜʝʣʠ (4.4.4.) ʜʘʞʝ ʥʘ ʤʥʦʞʝʩʪʚʝ Ἆ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʧʦʣʫʯʝʥʘ ʩʣʝʜʫʶʱʘʷ ʪʝʦʨʝʤʘ. 

ʊʝʦʨʝʤʘ 4.5.1. ʈʝʛʫʣʷʨʥʳʡ ʬʘʢʪʦʨʥʳʡ ʧʣʘʥ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ D-

ʦʧʪʠʤʘʣʝʥ ʜʣʷ ʤʦʜʝʣʠ (4.4.4) ʥʘ ʤʥʦʞʝʩʪʚʝ Ἆ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ 
ʦʥ ʨʘʚʥʦʤʝʨʝʥ. 

ʇʫʩʪʴ ʬʫʥʢʮʠʠ Ὢ ὢ ȟȣȟὪ ὢ  ʚ ʤʦʜʝʣʠ (4.4.4) ʦʙʨʘʟʫʶʪ 

ʩʠʩʪʝʤʫ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʧʦʣʠʥʦʤʦʚ ʦʪ ὢ ʚ ʪʦʯʢʘʭ ʧʣʘʥʘ Ἆ ʪʘʢʠʭ, ʯʪʦ 
ʚʳʧʦʣʥʷʝʪʩʷ ʨʘʚʝʥʩʪʚʦ (4.4.5). ʄʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʝʪ ʧʝʨʝʤʝʥʥʘʷ ὢ, ʦʙʦʟʥʘʯʠʤ ʯʝʨʝʟ ὥ ʠ ὦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ʉʚʦʡʩʪʚʦ D-ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʧʣʘʥʘ ʥʘ ʤʥʦʞʝʩʪʚʝ Ἆ , ʦʙʫʩʣʦʚʣʠʚʘʝʤʦʝ 

ʪʝʦʨʝʤʦʡ 4.5.1, ʙʫʜʝʪ ʩʦʭʨʘʥʝʥʦ ʧʨʠ ʣʶʙʦʤ ʚʳʙʦʨʝ ʟʥʘʯʝʥʠʡ ὢ ʜʣʷ 
ʢʘʞʜʦʛʦ ʠʟ ʫʨʦʚʥʝʡ ʬʘʢʪʦʨʘ Ὂ. ʇʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʪʘʢʦʡ ʚʳʙʦʨ ʵʪʠʭ 
ʟʥʘʯʝʥʠʡ, ʯʪʦʙʳ ʧʦʣʫʯʝʥʥʳʡ ʧʣʘʥ ʙʳʣ ʦʧʪʠʤʘʣʝʥ ʥʘ ʢʫʙʝ ὥ ὢ ὦ. ɹʝʟ 
ʦʛʨʘʥʠʯʝʥʠʷ ʦʙʱʥʦʩʪʠ ʜʘʣʝʝ ʤʳ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʣʘʥ ʥʘ ʢʫʙʝ ρ
ὢ ρ. 
ʇʫʩʪʴ Ἆ- ʨʝʛʫʣʷʨʥʳʡ ʨʘʚʥʦʤʝʨʥʳʡ ʧʣʘʥ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ 

ὊȟȣȟὊ ʜʣʷ ʤʦʜʝʣʠ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ. ʇʫʩʪʴ ί ʟʥʘʯʝʥʠʡ ὢ ȟȣȟὢ ȟ 

ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʝʪ ʧʝʨʝʤʝʥʥʘʷ ὢ ʚ ʧʣʘʥʝ Ἆȟ ʙʫʜʫʪ ʩʣʝʜʫʶʱʠʤʠ: ʢʦʥʮʳ 
ʠʥʪʝʨʚʘʣʘ ρȟρ ʠ ʢʦʨʥʠ ʧʨʦʠʟʚʦʜʥʦʡ ί ρ-ʛʦ ʧʦʣʠʥʦʤʘ ʃʝʞʘʥʜʨʘ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ, ʢʘʢ ʠʟʚʝʩʪʥʦ [4, 5], ʦʜʥʦʤʝʨʥʳʡ ʧʣʘʥ ʥʘ ʦʪʨʝʟʢʝ ρȟρ 
ʩʦʩʪʦʷʱʠʡ ʠʟ ʵʪʠʭ ί ʪʦʯʝʢ, ʷʚʣʷʝʪʩʷ D-ʦʧʪʠʤʘʣʴʥʳʤ ʜʣʷ ʤʦʜʝʣʠ 

Ὁώ ὦ ὦ Ὢ ὢ Ễ ὦ Ὢ ὢ Ȣ 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ÍÁØ
ᶰ ȟ

В Ὢ ὢ ί ρȟ      τȢυȢρ 

ʠ ʵʪʦʪ ʤʘʢʩʠʤʫʤ ʜʦʩʪʠʛʘʝʪʩʷ ʥʘ ʦʪʨʝʟʢʝ ρȟρ ʚ ʪʦʯʢʘʭ ὢ ȟȣȟὢ . 

ɼʣʷ ʧʣʘʥʘ Ἆ ʥʦʨʤʠʨʦʚʘʥʥʘʷ ʜʠʩʧʝʨʩʠʷ ʚ ʪʦʯʢʝ 

ὀ ρȟὪ ὢ ȟȣȟὪ ὢ ȟȣȟὪ ὢ ȟȣȟὪ ὢ    

ʚʩʣʝʜʩʪʚʠʝ ʩʦʦʪʥʦʰʝʥʠʷ (4.4.5) ʨʘʚʥʘ 

„ὀ ρ В Ὢ ὢ Ễ В Ὢ ὢ „Ȣ  

ʉ ʫʯʝʪʦʤ ʨʘʚʝʥʩʪʚʘ (4.5.1) ʧʦʣʫʯʠʤ, ʯʪʦ 
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ÍÁØ
ᶰ ȟ

„ὀ „ ρ В ί ρ „ὯȢ  

ʇʦʵʪʦʤʫ ʧʣʘʥ Ἆ ʙʫʜʝʪ D-ʦʧʪʠʤʘʣʝʥ. ʕʪʦʪ ʧʣʘʥ ʙʫʜʝʪ ʪʘʢʞʝ D-ʦʧʪʠʤʘʣʴʥʳʤ 

ʜʣʷ ʤʦʜʝʣʠ, ʧʦʣʫʯʘʝʤʦʡ ʠʟ ʤʦʜʝʣʠ (4.4.4) ʣʠʥʝʡʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ 

ʩʠʩʪʝʤʳ ʚʭʦʜʷʱʠʭ ʚ ʥʝʝ ʬʫʥʢʮʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʢʘʟʘʥʘ ʩʣʝʜʫʶʱʘʷ 

ʪʝʦʨʝʤʘ. 

ʊʝʦʨʝʤʘ 4.5.2. ʇʫʩʪʴ ʚ ʤʦʜʝʣʠ (4.4.4) Ὢ ὢ  ï ʧʦʣʠʥʦʤ ʩʪʝʧʝʥʠ j ʦʪ ὢȢ 
ʊʦʛʜʘ ʧʣʘʥ, ʠʤʝʶʱʠʡ ʩʪʨʫʢʪʫʨʫ ʨʝʛʫʣʷʨʥʦʛʦ ʧʣʘʥʘ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʜʣʷ 

ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ  ʥʘ ʫʨʦʚʥʷʭ ίȟȣȟί  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʢʦʪʦʨʦʤ 

ʧʝʨʝʤʝʥʥʳʝ ὢȢ ʧʨʠʥʠʤʘʶʪ ί ʟʥʘʯʝʥʠʡ ʥʘ ʢʦʥʮʘʭ ʠʥʪʝʨʚʘʣʘ ρȟρ ʠ ʚ 
ʢʦʨʥʷʭ ʧʨʦʠʟʚʦʜʥʦʡ ί ρ-ʛʦ ʧʦʣʠʥʦʤʘ ʃʝʞʘʥʜʨʘ, ʙʫʜʝʪ D -ʦʧʪʠʤʘʣʴʥʳʤ 

ʜʣʷ ʤʦʜʝʣʠ (4.4.4) ʥʘ ʢʫʙʝ ρ ὢ ρ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʥ 
ʨʘʚʥʦʤʝʨʝʥ. 

ʇʨʠʤʝʨ 4.5.1. ʈʘʩʩʤʦʪʨʠʤ ʤʦʜʝʣʴ 

Ὁώ — —ὼ — ὼ — ὼ 

—ὼ —ὼ —ὼ —ὼȢ      τȢυȢς 

ʇʦʣʴʟʫʷʩʴ ʢʨʠʪʝʨʠʝʤ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʯʘʩʪʦʪ, ʣʝʛʢʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ 

ʧʣʘʥ 

Ἆ   

π π π π π
ρ ρ π π ρ
ς ρ π ρ π
σ π π ρ ρ
σ ρ ρ π π
ς π ρ π ρ
ρ π ρ ρ π
π ρ ρ ρ ρ

   

ï ʨʝʛʫʣʷʨʥʳʡ ʨʘʚʥʦʤʝʨʥʳʡ ʬʘʢʪʦʨʥʳʡ ʧʣʘʥ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʜʣʷ ʦʜʥʦʛʦ 

ʯʝʪʳʨʝʭʫʨʦʚʥʝʚʦʛʦ ʠ ʯʝʪʳʨʝʭ ʜʚʫʭʫʨʦʚʥʝʚʳʭ ʬʘʢʪʦʨʦʚ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, D-

ʦʧʪʠʤʘʣʴʥʳʡ ʧʣʘʥ ʥʘ ʝʜʠʥʠʯʥʦʤ ʢʫʙʝ ʜʣʷ ʤʦʜʝʣʠ (4.5.2) ʝʩʪʴ 

Ἆᴂ   

  ρ ρ ρ ρ ρ

ρЍυϳ    ρ ρ ρ    ρ

ρЍυϳ    ρ ρ    ρ ρ
     ρ ρ ρ    ρ    ρ
     ρ    ρ    ρ ρ ρ

ρЍυϳ ρ    ρ ρ    ρ

ρЍυϳ ρ    ρ    ρ ρ
  ρ    ρ    ρ    ρ    ρ

  Ȣ 

ʕʪʦʪ ʧʣʘʥ ʠʟʦʙʨʘʞʝʥ ʥʘ ʨʠʩ. 2. 
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ʈʠʩ 2. D-ʦʧʪʠʤʘʣʴʥʳʡ ʧʣʘʥ ʜʣʷ ʤʦʜʝʣʠ (4.5.2) 

 

ʇʦ ʘʙʩʮʠʩʩʝ ʦʪʣʦʞʝʥʳ ʟʥʘʯʝʥʠʷ ὼ, ʧʦ ʦʨʜʠʥʘʪʝ ï ʟʥʘʯʝʥʠʷ ὼ, ʧʦ 
ʘʧʧʣʠʢʘʪʝ ï ʟʥʘʯʝʥʠʷ ὼȠ ʢʨʫʞʢʠ ʠ ʪʨʝʫʛʦʣʴʥʠʢʠ ʦʟʥʘʯʘʶʪ, ʯʪʦ ὼ 
ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʷ ρ ʠ +1 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʩʚʝʪʣʳʝ ʠ ʪʝʤʥʳʝ ʬʠʛʫʨʳ 
ʦʟʥʘʯʘʶʪ ρ ʠ +1 ʜʣʷ ὼ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʝʨʴ ʨʝʛʫʣʷʨʥʳʡ ʧʣʘʥ Ἆ ʜʣʷ ʬʘʢʪʦʨʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ɱ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ὃ - ʤʦʜʝʣʠ: 

Ὁώ ὦ ὦ Ὢ ὢ Ễ ὦ Ὢ ὢ Ễ

ὦ Ὢ ὢ Ễ ὦ Ὢ ὢ

В ὦ
ȟ
Ὢ ὢ Ὢ ὢȟ Ễ

ὦ
ȟ   

Ὢ ὢ Ὢ ὢ Ễ

    τȢυȢσ 

 

ʀʟ ʨʘʚʝʥʩʪʚʘ (4.4.12) ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʨʘʚʥʦʤʝʨʥʦʛʦ ʧʣʘʥʘ 

ʥʦʨʤʠʨʦʚʘʥʥʘʷ ʜʠʩʧʝʨʩʠʷ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ὀɴ Ἆ  (ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʣʶʙʦʡ 
ʪʦʯʢʝ ʧʣʘʥʘ Ἆ) ʨʘʚʥʘ ʯʠʩʣʫ ʦʮʝʥʠʚʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʀ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʣʘʥ Ἆ ʙʫʜʝʪ D-ʦʧʪʠʤʘʣʴʥʳʤ ʚ ʦʙʣʘʩʪʠ Ἆ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʩʣʝʜʩʪʚʠʝ 
ʨʘʚʝʥʩʪʚʘ (4.4.12), ʢʦʛʜʘ ʭʦʪʷ ʙʳ ʦʜʠʥ ʬʘʢʪʦʨ ʧʣʘʥʘ Ἆ ʥʝʨʘʚʥʦʤʝʨʝʥ, 

ʥʘʡʜʝʪʩʷ ʪʦʯʢʘ ὀɴ Ἆ , ʚ ʢʦʪʦʨʦʡ ʥʦʨʤʠʨʦʚʘʥʥʘʷ ʜʠʩʧʝʨʩʠʷ ʧʨʝʚʳʰʘʝʪ 

ʯʠʩʣʦ ʦʮʝʥʠʚʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʀ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʨʘʚʥʦʤʝʨʥʳʡ 

ʨʝʛʫʣʷʨʥʳʡ ʧʣʘʥ ʥʝ ʤʦʞʝʪ ʙʳʪʴ D-ʦʧʪʠʤʘʣʴʥʳʤ ʜʣʷ ʤʦʜʝʣʠ (4.5.3) ʜʘʞʝ ʥʘ 

ʤʥʦʞʝʩʪʚʝ ἎȢ ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʧʨʘʚʝʜʣʠʚʘ ʩʣʝʜʫʶʱʘʷ ʪʝʦʨʝʤʘ. 
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ʊʝʦʨʝʤʘ 4.5.3. ʈʝʛʫʣʷʨʥʳʡ ʬʘʢʪʦʨʥʳʡ ʧʣʘʥ ʜʣʷ ʬʘʢʪʦʨʥʦʛʦ ʤʥʦʞʝʩʪʚʘ 

ɱ D-ʦʧʪʠʤʘʣʝʥ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʬʘʢʪʦʨʥʦʡ ὃ -ʤʦʜʝʣʠ ʥʘ ʤʥʦʞʝʩʪʚʝ Ἆ 
ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʥ ʨʘʚʥʦʤʝʨʝʥ. 

ʇʫʩʪʴ ʩʠʩʪʝʤʘ ʬʫʥʢʮʠʡ Ὢ ὢ ȟȣȟὪ ὢ  ʝʩʪʴ ʩʠʩʪʝʤʘ 

ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʧʦʣʠʥʦʤʦʚ ʦʪ ὢ ʚ ʪʦʯʢʘʭ ʧʣʘʥʘ Ἆ. ὢ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ 
ʟʥʘʯʝʥʠʷ ʚʥʫʪʨʠ ʠʥʪʝʨʚʘʣʘ ρȟρȢʉʚʦʡʩʪʚʘ D-ʦʧʪʠʤʘʣʴʥʦʩʪʠ 

ʨʝʛʫʣʷʨʥʦʛʦ ʜʣʷ ʬʘʢʪʦʨʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ɱ ʧʣʘʥʘ ʥʘ ʤʥʦʞʝʩʪʚʝ Ἆ  ʙʫʜʝʪ 
ʩʦʭʨʘʥʝʥʦ ʧʨʠ ʣʶʙʦʤ ʚʳʙʦʨʝ ʟʥʘʯʝʥʠʡ ὢ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ί ʫʨʦʚʥʝʡ 
ʬʘʢʪʦʨʘ. ɹʫʜʝʤ ʠʩʢʘʪʴ ʪʘʢʦʡ ʥʘʙʦʨ ʵʪʠʭ ʟʥʘʯʝʥʠʡ, ʯʪʦʙʳ ʧʦʣʫʯʝʥʥʳʡ ʧʣʘʥ 

ʙʳʣ D-ʦʧʪʠʤʘʣʝʥ ʥʘ ʢʫʙʝ ρ ὢ ρ. 
ʈʘʩʩʤʦʪʨʠʤ ʨʝʛʫʣʷʨʥʳʡ ʨʘʚʥʦʤʝʨʥʳʡ ʧʣʘʥ ʜʣʷ ʬʘʢʪʦʨʥʦʛʦ ʤʥʦʞʝʩʪʚʘ 

ɱ. ʂʘʢ ʠ ʜʣʷ ʩʣʫʯʘʷ ʧʣʘʥʘ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ί 

ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ὢ ȟȣȟὢ , ʢʦʪʦʨʳʝ ʧʨʠʥʠʤʘʝʪ ʧʝʨʝʤʝʥʥʘʷ ὢ ʚ 

ʧʣʘʥʝ Ἆ, ʝʩʪʴ ʢʦʥʮʳ ʠʥʪʝʨʚʘʣʘ ρȟρ ʠ ʢʦʨʥʠ ʧʨʦʠʟʚʦʜʥʦʡ ί ρ-ʛʦ 

ʧʦʣʠʥʦʤʘ ʃʝʞʘʥʜʨʘ ʥʘ ʵʪʦʤ ʠʥʪʝʨʚʘʣʝ. 

ɼʣʷ ʧʣʘʥʘ Ἆ ʜʣʷ ʤʦʜʝʣʠ (4.5.3) ʥʦʨʤʠʨʦʚʘʥʥʘʷ ʜʠʩʧʝʨʩʠʷ ʚ ʪʦʯʢʝ 

ὀ ρȟὪ ὢ ȟȣȟὪ ὢ ȟȣȟὪ ὢ ȟȣȟὪ ὢ ȟ

Ὢ ὢ Ὢ ὢ ȟȣȟὪ ὢ Ὢ ὢ
 

ʚʩʣʝʜʩʪʚʠʝ ʨʘʚʝʥʩʪʚʘ (4.4.11) ʨʘʚʥʘ 

„ὀ „ ρ В Ὢ ὢ Ễ В Ὢ ὢ

В В Ὢ ὢ В Ὢ ὢȟ Ễ Ȣ
  

ʉ ʫʯʝʪʦʤ (4.5.1) ʧʦʣʫʯʠʤ 

ÍÁØ
ᶰ ȟ

„ὀ 

 

„ ρ В ί ρ В ί ρ ί ρ Ễȟ Ὧ„Ȣ  

ʇʦʵʪʦʤʫ ʧʣʘʥ Ἆ ï D-ʦʧʪʠʤʘʣʝʥ. ʕʪʦʪ ʧʣʘʥ ʙʫʜʝʪ ʪʘʢʞʝ D-ʦʧʪʠʤʘʣʴʥʳʤ 

ʜʣʷ ʤʦʜʝʣʠ, ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʤʦʜʝʣʠ (4.5.3) ʣʠʥʝʡʥʳʤ ʥʝʚʳʨʦʞʜʝʥʥʳʤ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʚʭʦʜʷʱʠʭ ʚ ʥʝʝ ʬʫʥʢʮʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʜʦʢʘʟʘʥʘ ʩʣʝʜʫʶʱʘʷ ʪʝʦʨʝʤʘ. 

ʊʝʦʨʝʤʘ 4.5.4. ʇʫʩʪʴ ʚ ʤʦʜʝʣʠ (4.5.3) Ὢ ὢ  ï ʧʦʣʠʥʦʤ ʩʪʝʧʝʥʠ j ʦʪ ὢȢ 

ʊʦʛʜʘ ʧʣʘʥ, ʠʤʝʶʱʠʡ ʩʪʨʫʢʪʫʨʫ ʨʝʛʫʣʷʨʥʦʛʦ ʬʘʢʪʦʨʥʦʛʦ ʧʣʘʥʘ ʜʣʷ 

ʬʘʢʪʦʨʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ɱ, ʚ ʢʦʪʦʨʦʤ ʧʝʨʝʤʝʥʥʳʝ ὢ  ʧʨʠʥʠʤʘʶʪ ί 
ʨʘʟʣʫʯʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘ ʢʦʥʮʘʭ ʠʥʪʝʨʚʘʣʘ ρȟρ ʠ ʚ ʢʦʨʥʷʭ ʧʨʦʠʟʚʦʜʥʦʡ 
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ί ρ-ʛʦ ʧʦʣʠʥʦʤʘ ʃʝʞʘʥʜʨʘ, ʙʫʜʝʪ D-ʦʧʪʠʤʘʣʴʥʳʤ ʜʣʷ ʤʦʜʝʣʠ (4.5.3) ʥʘ 

ʢʫʙʝ ρ ὢ ρ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʥ ʨʘʚʥʦʤʝʨʝʥ. 
 

ʇʫʩʪʴ Ἆ  D-ʦʧʪʠʤʘʣʴʥʳʡ ʧʣʘʥ ʩ ʨʘʚʥʦʡ ʤʝʨʦʡ ʚ  ί  ʫʟʣʘʭ ʥʘ ʦʪʨʝʟʢʝ 

ρȟρ  ʜʣʷ ʤʦʜʝʣʠ 

Ὁώ ὦ ὦ Ὢ ὢ Ễ ὦ Ὢ ὢ Ȣ 

ʉʣʝʜʫʶʱʘʷ ʪʝʦʨʝʤʘ ʷʚʣʷʝʪʩʷ ʦʙʦʙʱʝʥʠʝʤ ʪʝʦʨʝʤʳ 4.5.4 ʠ ʜʦʢʘʟʳʚʘʝʪʩʷ 

ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ. 

ʊʝʦʨʝʤʘ 4.5.5. ʇʣʘʥ D, ʠʤʝʶʱʠʡ ʩʪʨʫʢʪʫʨʫ ʨʝʛʫʣʷʨʥʦʛʦ ʬʘʢʪʦʨʥʦʛʦ 

ʧʣʘʥʘ ʜʣʷ ʬʘʢʪʦʨʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ɱȟ ʚ ʢʦʪʦʨʦʤ ʧʝʨʝʤʝʥʥʳʝ ὢ ʧʨʠʥʠʤʘʶʪ ί 
ʟʥʘʯʝʥʠʡ ʚ ʫʟʣʘʭ ʧʣʘʥʦʚ Ἆ, ʙʫʜʝʪ D-ʦʧʪʠʤʘʣʴʥʳʤ ʜʣʷ ʤʦʜʝʣʠ (4.5.3) ʥʘ 

ʢʫʙʝ ρ ὢ ρ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʥ ʨʘʚʥʦʤʝʨʝʥ. 

ʊʝʦʨʝʤʘ 4.5.6. D-ʦʧʪʠʤʘʣʴʥʳʡ ʨʝʛʫʣʷʨʥʳʡ ʨʘʚʥʦʤʝʨʥʳʡ ʧʣʘʥ D, 

ʬʠʛʫʨʠʨʫʶʱʠʡ ʚ ʫʩʣʦʚʠʠ ʪʝʦʨʝʤʳ 4.5.5, ̫ ʚʣʷʝʪʩʷ Q-ʦʧʪʠʤʘʣʴʥʳʤ ʠ A-

ʦʧʪʠʤʘʣʴʥʳʤ, ʝʩʣʠ ʩʠʩʪʝʤʘ ʬʫʥʢʮʠʡ Ὢ ὢ ȟȣȟὪ ὢ  

ʦʨʪʦʛʦʥʘʣʠʟʠʨʦʚʘʥʘ ʪʘʢ, ʯʪʦ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ (4.4.1). 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ. ʋʪʚʝʨʞʜʝʥʠʝ ʪʝʦʨʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʚ 

ʢʘʯʝʩʪʚʝ ʧʨʦʩʪʦʛʦ ʩʣʝʜʩʪʚʠʷ ʪʝʦʨʝʤʳ 2.11.1 ʢʥʠʛʠ [2] ʠ ʪʝʦʨʝʤʳ 4.4.1. 

ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʝʨʴ ʩʤʝʰʘʥʥʫʶ ʬʘʢʪʦʨʥʫʶ Ὃ -ʤʦʜʝʣʴ ʜʣʷ ʤʥʦʞʝʩʪʚʘ ɱ 
ʜʣʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ  ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ 

Ὂ ȟȣȟὊ: 

%ώ Ἦ ὢȟȣȟὢ Ȣ       τȢυȢτ 

ʆʙʣʘʩʪʴ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʘʜʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

Ὂ πȟρȟȣȟί ρ   Ὦ ρȟȣȟὲȟ 

 -ρ ὢ ρ   Ὥ ὲ ρȟȣȟάȢ        τȢυȢυ 

ʂʘʢ ʵʪʦ ʩʣʝʜʫʝʪ ʠʟ Ä11 ʛʣʘʚʳ 3, ʜʣʷ k-ʤʝʨʥʦʛʦ ʚʝʢʪʦʨʘ ʧʘʨʘʤʝʪʨʦʚ    

Ὃ - ʤʦʜʝʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʨʘʚʝʥʩʪʚʦ: 

ἢ   ὙὫἢ ήȢ        τȢυȢφ 

ʇʫʩʪʴ ʦʙʱʝʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (4.5.6) ʝʩʪʴ 

Ἕ ȟ  

ʛʜʝ Ἕ ï ʤʘʪʨʠʮʘ ʨʘʟʤʝʨʘ Ὧ ̖ Ὧ ήȠ ὙὫἝ Ὧ ήȟἢἝ Ƞ  ɀ ʚʝʢʪʦʨ ʠʟ 
Ὧ ή ɻʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʟʘ ʥʦʚʳʝ ʧʘʨʘʤʝʪʨʳ. ɿʥʘʯʝʥʠʝ 
ʚʝʣʠʯʠʥʳ Ὧ ή ʤʦʞʝʪ ʙʳʪʴ ʣʝʛʢʦ ʚʳʯʠʩʣʝʥʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʝʦʨʝʤʳ 3.9.2. 

ʇʨʦʚʦʜʷ ʫʢʘʟʘʥʥʫʶ ʨʝʧʘʨʘʤʝʪʨʠʟʘʮʠʶ, ʧʨʠʜʝʤ ʢ ʤʦʜʝʣʠ 
 

%ώ Ἦ ὢȟȣȟὢ Ἕ Ȣ       τȢυȢχ 
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ʇʨʠ ʨʘʟʣʠʯʥʳʭ ʚʳʙʦʨʘʭ ʚʝʢʪʦʨʘ ʥʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ    ʙʫʜʝʤ ʧʦʣʫʯʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʤʘʪʨʠʮʳ Ἕȟʩʚʷʟʘʥʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ ʥʝʚʳʨʦʞʜʝʥʥʳʤʠ 

ʣʠʥʝʡʥʳʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ. ʇʦʵʪʦʤʫ ʠ ʧʦʣʫʯʘʝʤʳʝ ʧʨʠ ʵʪʦʤ ʤʦʜʝʣʠ 

(4.5.7) ʙʫʜʫʪ ʧʝʨʝʭʦʜʠʪʴ ʜʨʫʛ ʚ ʜʨʫʛʘ ʧʨʠ ʣʠʥʝʡʥʳʭ ʥʝʚʳʨʦʞʜʝʥʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ʩʠʩʪʝʤ ʚʭʦʜʷʱʠʭ ʚ ʥʠʭ ʬʫʥʢʮʠʡ. ʉʚʦʡʩʪʚʦ 

D-ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʧʣʘʥʘ ʠʥʚʘʨʠʘʥʪʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʢʘʟʘʥʥʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʘʜʠʤ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ. 

ʆʧʨʝʜʝʣʝʥʠʝ 4.5.1. ʇʣʘʥ D ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ D-ʦʧʪʠʤʘʣʴʥʳʤ ʜʣʷ 

Ὃ -ʤʦʜʝʣʠ ʧʨʠ ʥʘʣʠʯʠʠ ʦʛʨʘʥʠʯʝʥʠʡ (4.5.6) ʚ ʦʙʣʘʩʪʠ (4.5.5), ʝʩʣʠ ʦʥ D-

ʦʧʪʠʤʘʣʝʥ ʜʣʷ ʣʶʙʦʡ ʤʦʜʝʣʠ (4.5.7), ʧʦʣʫʯʘʝʤʦʡ ʨʝʧʘʨʘʤʝʪʨʠʟʘʮʠʝʡ 

ʤʦʜʝʣʠ (4.5.4). 

ʇʫʩʪʴ D ï ʨʝʛʫʣʷʨʥʳʡ ʨʘʚʥʦʤʝʨʥʳʡ ʧʣʘʥ ʜʣʷ ʬʘʢʪʦʨʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ɱ 
ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʢʘʯʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ὊȟȣȟὊ  ʠ  ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚ Ὂ ȟȣȟὊ. ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʬʫʥʢʮʠʠ Ὢ ὢ ȟȣȟὪ ὢ  

(ʚʭʦʜʷʱʠʝ ʚ Ὃ -ʤʦʜʝʣʴ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ) ʦʨʪʦʛʦʥʘʣʠʟʠʨʦʚʘʥʳ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ (4.4.1). ʊʦʛʜʘ, ʧʦʣʴʟʫʷʩʴ ʤʝʪʦʜʘʤʠ, 

ʘʥʘʣʦʛʠʯʥʳʤʠ ʤʝʪʦʜʘʤ Ä4 ʠ Ä5 ʛʣʘʚʳ 4, ʤʦʞʥʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ 

ʥʦʨʤʠʨʦʚʘʥʥʘʷ (ʥʘ ʦʜʥʦ ʥʘʙʣʶʜʝʥʠʝ) ʜʠʩʧʝʨʩʠʷ ʦʮʝʥʢʠ ʨʝʛʨʝʩʩʠʦʥʥʦʡ 

ʬʫʥʢʮʠʠ ʚ ʪʦʯʢʝ ὮȟȣȟὮȟs ȟȣȟὢ  ʨʘʚʥʘ 

„ ὮȟȣȟὮȟs ȟȣȟὢ „ ρ В Ὢ ὢ Ễ  

В Ὢ ὢ ί ρ Ễ ί ρ     τȢυȢψ 
 

В ί ρȟ В Ὢ ὢ Ễ Ȣ  

ɽʩʣʠ ʧʝʨʝʤʝʥʥʳʝ ὢ ʧʨʠʥʠʤʘʶʪ ί ʟʥʘʯʝʥʠʡ ʚ ʫʟʣʘʭ ʧʣʘʥʦʚ Ἆ, ʪʦ 
ʚʩʣʝʜʩʪʚʠʝ ʪʝʦʨʝʤʳ 3.9.2 ʠ ʨʘʚʝʥʩʪʚʘ (4.5.8) 

„ ὮȟȣȟὮȟs ȟȣȟὢ ȟ 
 

„ ρ В ί ρ В ί ρ ί ρȟ ȣ    τȢυȢω 

„ Ὧ ήȢ 

ʄʥʦʞʠʪʝʣʴ Ὧ ή  ʚ ʧʦʩʣʝʜʥʝʡ ʯʘʩʪʠ ʨʘʚʝʥʩʪʚʘ (4.5.9) ʩʦʚʧʘʜʘʝʪ ʩ 

ʯʠʩʣʦʤ ʧʘʨʘʤʝʪʨʦʚ ʨʝʧʘʨʘʤʝʪʨʠʟʦʚʘʥʥʦʡ ʤʦʜʝʣʠ (4.5.7). ʊʝʧʝʨʴ ʦʯʝʚʠʜʥʦ, 

ʯʪʦ ʩʣʝʜʫʶʱʝʝ ʦʙʦʙʱʝʥʠʝ ʪʝʦʨʝʤʳ 4.5.5 ʪʘʢʞʝ ʤʦʞʥʦ ʜʦʢʘʟʘʪʴ ʘʥʘʣʦʛʠʯʥʦ 

ʪʝʦʨʝʤʝ 4.5.4. 

ʊʝʦʨʝʤʘ 4.5.7. ʇʫʩʪʴ ʧʣʘʥ D ʠʤʝʝʪ ʩʪʨʫʢʪʫʨʫ ʨʝʛʫʣʷʨʥʦʛʦ ʬʘʢʪʦʨʥʦʛʦ 

ʧʣʘʥʘ ʜʣʷ ʬʘʢʪʦʨʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ɱ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ 

ὢȟȣȟὢ ȟ ʧʨʠʥʠʤʘʶʱʠʭ ί ʟʥʘʯʝʥʠʡ ʚ ʫʟʣʘʭ ʧʣʘʥʦʚ Ἆȟ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚ Ὂ ȟȣȟὊȢ ʊʦʛʜʘ ʜʣʷ D-ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʧʣʘʥʘ D ʜʣʷ Ὃ -ʤʦʜʝʣʠ 
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(4.5.4) ʧʨʠ ʥʘʣʠʯʠʠ ʦʛʨʘʥʠʯʝʥʠʡ (4.5.6) ʚ ʦʙʣʘʩʪʠ (4.5.5) ʥʝʦʙʭʦʜʠʤʦ ʠ 

ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʦʥ ʙʳʣ ʨʘʚʥʦʤʝʨʝʥ. 

ɿʘʤʝʯʘʥʠʝ ʢ ʪʝʦʨʝʤʝ 4.5.7. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʪʝʦʨʝʤʘ 4.5.6 ʦʩʪʘʝʪʩʷ 

ʩʧʨʘʚʝʜʣʠʚʦʡ, ʝʩʣʠ ʧʦʜ ʨʝʛʫʣʷʨʥʳʤ ʨʘʚʥʦʤʝʨʥʳʤ ʧʣʘʥʦʤ ʧʦʥʠʤʘʪʴ ʧʣʘʥ, 

ʬʠʛʫʨʠʨʫʶʱʠʡ ʚ ʫʩʣʦʚʠʠ ʪʝʦʨʝʤʳ 4.5.7. 

ʇʨʠʚʝʜʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʦʙʦʩʥʦʚʘʥʠʝʤ ʧʨʠʤʝʥʠʤʦʩʪʠ 

ʢʨʠʪʝʨʠʷ ʨʝʛʫʣʷʨʥʦʩʪʠ ʧʨʠ ʚʳʙʦʨʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʣʘʥʘ. 

ɘ φȢ "'-̋̑̉̓̆̑̉̊ 

ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ D-ʦʧʪʠʤʘʣʴʥʳʭ (ʠ ʙʣʠʟʢʠʤ ʢ ʥʠʤ) 

ʧʣʘʥʦʚ ʩʚʷʟʘʥʘ ʩ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʦʙʲʝʤʘ ʤʥʦʛʦʤʝʨʥʦʛʦ ʵʣʣʠʧʩʦʠʜʘ. ɽʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ ʜʘʝʪ ʥʘʛʣʷʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʨʘʚʥʠʚʘʝʤʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʧʣʘʥʦʚ. ɺ ʵʪʦʤ ʧʘʨʘʛʨʘʬʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, ʧʨʠʚʦʜʷʱʝʝ ʫʢʘʟʘʥʥʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʣʘʥʦʚ ʢ ʣʠʥʝʡʥʳʤ ʨʘʟʤʝʨʘʤ ʦʙʣʘʩʪʠ ʧʣʘʥʠʨʦʚʘʥʠʷ. 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʨʝʜʣʦʞʝʥʦ ʚ ʨʘʙʦʪʝ ɺ.ɿ.ɹʨʦʜʩʢʦʛʦ ʠ ʊ.ʀ.ɻʦʣʠʢʦʚʦʡ [6]. 

ʆʥʦ ʧʨʠʤʝʥʠʤʦ ʥʝ ʪʦʣʴʢʦ ʢ ʬʘʢʪʦʨʥʳʤ ʤʦʜʝʣʷʤ, ʥʦ ʠ ʢ ʜʨʫʛʠʤ ʤʦʜʝʣʷʤ 

ʧʦʣʠʥʦʤʠʘʣʴʥʦʛʦ ʪʠʧʘ.  

ʇʨʠʚʝʜʝʤ ʦʜʠʥ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʨʠʤʝʨ ʠʟ ʦʨʠʛʠʥʘʣʴʥʦʡ ʨʘʙʦʪʳ [6], 

ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʧʣʘʥʠʨʦʚʘʥʠʶ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. ʇʫʩʪʴ Ἆᶻ ï D-ʦʧʪʠʤʘʣʴʥʳʡ 

ʧʣʘʥ ʥʘ ʢʫʙʝ 

ρ ὢ ρ  Ὥ ρȟȣȟχ 

ʜʣ ̫ʤʦʜʝʣʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ. ʇʫʩʪʴ Ἑᶻ ï ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ ʧʣʘʥʘ 

Ἆᶻ. 
ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʝʨʴ ʜʨʫʛʦʡ ʧʣʘʥ Ἆ  ʜʣʷ ʪʦʡ ʞʝ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʡ 

ʦʙʨʘʟʫʝʪʩʷ ʠʟ ʧʣʘʥʘ Ἆᶻ  ʫʤʥʦʞʝʥʠʝʤ ʢʦʦʨʜʠʥʘʪ ʣʶʙʦʡ ʝʛʦ ʪʦʯʢʠ ʥʘ 0,99. 
ʗʩʥʦ, ʯʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʦʙʘ ʵʪʠ ʧʣʘʥʘ ʙʫʜʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ çʧʦʯʪʠ 

ʩʦʚʧʘʜʘʶʱʠʝè.  

ʃʝʛʢʦ ʧʦʜʩʯʠʪʘʪʴ, ʦʜʥʘʢʦ, ʯʪʦ ʦʧʨʝʜʝʣʠʪʝʣʠ ʜʚʫʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʤʘʪʨʠʮ Ἑ (ʧʣʘʥʘ Ἆ  ʠ Ἑᶻ ʩʚʷʟʘʥʳ ʩʣʝʜʫʶʱʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ:  

ὨὩὸὓ πȟςψϽὨὩὸἙᶻȢ  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʚʝʣʠʯʠʥʝ ʦʧʨʝʜʝʣʠʪʝʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʘʪʨʠʮʳ 

ʧʣʘʥ Ἆ ʙʦʣʝʝ ʯʝʤ ʚ ʪʨʠ ʨʘʟʘ çʭʫʞʝè ʧʣʘʥʘ ἎᶻȢ  ʆʪʩʶʜʘ ʩ ʦʯʝʚʠʜʥʦʩʪʴʶ 
ʩʣʝʜʫʝʪ, ʯʪʦ ʩʨʘʚʥʠʚʘʪʴ ʤʝʞʜʫ ʩʦʙʦʡ ʧʣʘʥʳ ʧʦ ʟʥʘʯʝʥʠʶ ʦʧʨʝʜʝʣʠʪʝʣʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʘʪʨʠʮʳ ʦʯʝʥʴ ʥʝʫʜʦʙʥʦ. ʅʠʯʝʛʦ ʚ ʵʪʦʤ ʫʜʠʚʠʪʝʣʴʥʦʛʦ 

ʥʝʪ, ʢʦʥʝʯʥʦ: ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ ʤʥʦʛʦʤʝʨʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʥʘʛʣʷʜʥʦʩʪʴ 

ʩʨʘʚʥʝʥʠʷ ʪʝʨʷʝʪʩʷ. ʇʦʵʪʦʤʫ ʦʙʳʯʥʦ ʩʪʨʝʤʷʪʩʷ ʚʩʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʨʠʚʝʩʪʠ ʢ ʣʠʥʝʡʥʦʤʫ ʨʘʟʤʝʨʫ.  
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ʀʤʝʥʥʦ ʩ ʵʪʠʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ ʩʚʷʟʘʥʦ ʪʦ, ʯʪʦ ʨʷʜ ʘʚʪʦʨʦʚ ʧʦʜʚʝʨʛʘʝʪ 

ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʢʨʠʪʝʨʠʡ (ʦʧʨʝʜʝʣʠʪʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʘʪʨʠʮʳ) 

ʥʝʢʦʪʦʨʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, ʢʘʢ 

ʢʦʨʝʥʴ ʩʪʝʧʝʥʠ ή. ʀʥʦʛʜʘ ʧʦʣʘʛʘʶʪ ή Ὧ, ʛʜʝ Ὧ ï ʯʠʩʣʦ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ. 

ʏʘʱʝ, ʦʜʥʘʢʦ, ʧʦʣʘʛʘʶʪ ή ςὯȢ ʇʦʩʤʦʪʨʠʤ, ʯʪʦ ʵʪʦ ʜʘʝʪ ʜʣʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʠʤʝʨʘ.  

ʃʝʛʢʦ ʧʦʜʩʯʠʪʘʪʴ, ʯʪʦ 

Ἑ ϳ

Ἑᶻ ϳ ρππϷωφȟυϷ ȟ  
 

Ἑ ϳ  

Ἑᶻ ϳ ρππϷωψȟσϷ ȟ  

ʊʦ ʝʩʪʴ ʧʣʘʥ, ʢʦʪʦʨʳʡ ʥʫʞʥʦ ʙʳʣʦ ʙʳ ʥʘʟʚʘʪʴ 99%-ʤ ʧʣʘʥʦʤ, 

ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʧʨʠ ή Ὧ ʢʘʢ 96,5%-ʡ, ʘ ʧʨʠ ή ςὯ ʢʘʢ 98,3%-ʡ. 

ʈʘʟʣʠʯʠʝ ʥʝ ʦʯʝʥʴ ʙʦʣʴʰʦʝ, ʦʩʦʙʝʥʥʦ ʜʣʷ ή ςὯ. ʇʦʵʪʦʤʫ ʤʦʞʝʪ 

ʧʦʢʘʟʘʪʴʩʷ, ʯʪʦ ʵʪʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʦʪʚʝʯʘʝʪ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ. ʆʜʥʘʢʦ 

ʝʱʝ ʦʜʠʥ ʧʨʠʤʝʨ ʧʦʢʘʞʝʪ, ʯʪʦ ʵʪʦ ʩʦʚʩʝʤ ʥʝ ʪʘʢ.  

ɽʩʣʠ ʚ ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʧʨʠʤʝʨʝ ʚʤʝʩʪʦ ʧʣʘʥʘ Ἆ ʚʳʙʨʘʪʴ ç90%-ʡè ʧʣʘʥ 

Ἆȟ ʪʦ ʣʝʛʢʦ ʧʦʜʩʯʠʪʘʪʴ, ʯʪʦ ʧʨʠ ή ςὯ ʦʥ ʙʫʜʝʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴʩʷ ʢʘʢ 

83%-ʡ, ʘ ʧʨʠ ή Ὧ ʢʘʢ 69%-ʡ. ʄʦʞʥʦ ʙʳʣʦ ʙʳ ʧʨʠʚʝʩʪʠ ʝʱʝ ʙʦʣʝʝ 
ʢʦʥʪʨʘʩʪʥʳʝ ʧʨʠʤʝʨʳ. 

ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʢʘʟʘʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʪʦʣʴʢʦ 

ʫʭʫʜʰʘʝʪ ʧʦʣʦʞʝʥʠʝ. ɺ ʩʘʤʦʤ ʜʝʣʝ, ʧʦʩʢʦʣʴʢʫ ʦʧʨʝʜʝʣʠʪʝʣʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʘʪʨʠʮ ʦʪʣʠʯʘʶʪʩʷ ʦʙʳʯʥʦ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʦʨʷʜʢʦʚ, ʪʦ ʠʭ 

ʠ ʥʝ ʧʳʪʘʶʪʩʷ ʩʨʘʚʥʠʚʘʪʴ, ʘ ʪʦʣʴʢʦ ʢʦʥʩʪʘʪʠʨʫʶʪ, ʢʘʢʦʡ ʠʟ ʥʠʭ ʙʦʣʴʰʝ. 

ʇʦʩʣʝ ʠʟʚʣʝʯʝʥʠʷ ʢʦʨʥʷ ʩʦʟʜʘʝʪʩʷ ʚʧʝʯʘʪʣʝʥʠʝ ʩʦʧʦʩʪʘʚʠʤʦʩʪʠ ʢʨʠʪʝʨʠʝʚ. 

ʀ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʨʝʜʧʦʯʝʩʪʴ ʥʝ ʚʧʦʣʥʝ ʫʜʦʙʥʳʡ ʧʣʘʥ (ʥʘʧʨʠʤʝʨ, ʩ 

ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʦʧʳʪʦʚ) ʪʦʣʴʢʦ ʧʦʪʦʤʫ, ʯʪʦ ʦʥ ʦʙʣʘʜʘʝʪ çʟʥʘʯʠʪʝʣʴʥʦè 

ʣʫʯʰʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ. ʅʘ ʩʘʤʦʤ ʞʝ ʜʝʣʝ ʤʦʞʝʪ 

ʦʢʘʟʘʪʴʩʷ ʪʘʢ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʩʝʭ ʧʣʘʥʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʶʪ. 

ʄʦʞʥʦ ʣʠ ʥʘʡʪʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʥʠʢʦʛʜʘ ʥʝ ʠʩʢʘʞʘʝʪ (ʚ 

ʫʢʘʟʘʥʥʦʤ ʩʤʳʩʣʝ) ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ D-ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʘʣʴʥʦʩʪʠ 

ʧʣʘʥʠʨʦʚʘʥʠʷ? ʊʘʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʣʷ ʧʦʣʠʥʦʤʠʘʣʴʥʳʭ ʤʦʜʝʣʝʡ 

ʟʘʜʘʝʪʩʷ ʠʟʚʣʝʯʝʥʠʝʤ ʢʦʨʥʷ ʩʪʝʧʝʥʠ 

ή ςὲ τὲ Ễ ςὰὲȟ                   (4.6.1) 

ʛʜʝ ὲ ï ʯʠʩʣʦ ʦʜʥʦʯʣʝʥʦʚ ʧʦʨʷʜʢʘ i ʚ ʤʦʜʝʣʠ Ὥ ρȟȣȟὰȢ 
ʇʦʣʫʯʘʝʤʳʡ ʧʨʠ ʵʪʦʤ ʢʨʠʪʝʨʠʡ ʥʘʟʦʚʝʤ BG-ʢʨʠʪʝʨʠʝʤ.  

ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ m ʯʠʩʣʦ ʧʝʨʝʤʝʥʥʳʭ, ʘ ʯʝʨʝʟ k ï ʯʠʩʣʦ ʧʘʨʘʤʝʪʨʦʚ 

ʧʦʣʠʥʦʤʠʘʣʴʥʦʡ ʤʦʜʝʣʠ. ʊʦʛʜʘ ʜʣʷ ʧʣʘʥʦʚ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ 

(ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ ʜʚʫʭʫʨʦʚʥʝʚʳʝ ʬʘʢʪʦʨʥʳʝ ʧʣʘʥ r

ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʦʚ) ʬʦʨʤʫʣʘ (4.6.1) ʧʨʠʥʠʤʘʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 
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ή ςὯ ςȢ 

ɼʣʷ ʧʣʘʥʦʚ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ 

ή τὯ ςὲ τȢ 

ɼʣʷ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʚʳʰʝ ʧʨʠʤʝʨʘ ή ρςφ (ʚʤʝʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ 36 ʠ 
72). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʚʦʜʠʤʳʡ BG-ʢʨʠʪʝʨʠʡ ʧʣʘʥʘ D (ʩʚʷʟʘʥʥʳʡ ʩ 

ʢʨʠʪʝʨʠʝʤ D-ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʠ ʚʳʨʘʞʘʝʤʳʡ ʯʝʨʝʟ ʦʧʨʝʜʝʣʠʪʝʣʴ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʘʪʨʠʮʳ M ʧʣʘʥʘ D) ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

Ἑ ϳ

Ἑᶻ ϳ  ρππϷ ȟ                     (4.6.2) 

ʛʜʝ q ʟʘʜʘʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ  (4.6.1).  

ʀʩʧʦʣʴʟʫʷ ʚʳʨʘʞʝʥʠʝ (4.6.2), ʧʦʣʫʯʠʤ, ʯʪʦ ʜʣʷ ʧʣʘʥʘ ╓ ʟʥʘʯʝʥʠʝ BG-

ʢʨʠʪʝʨʠʷ ʨʘʚʥʦ 99%  ʠ ʨʘʚʥʦ 90% ʜʣʷ ʧʣʘʥʘ ╓.  
ʆʯʝʚʠʜʝʥ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʩʤʳʩʣ BG-ʢʨʠʪʝʨʠʷ. ɽʩʣʠ ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ 

ʧʣʘʥʘ ʟʥʘʯʝʥʠʝ BG-ʢʨʠʪʝʨʠʷ ʨʘʚʥʦ, ʩʢʘʞʝʤ, 95%, ʪʦ ʪʦʯʥʦ ʪʘʢʦʡ ʞʝ 

ʦʧʨʝʜʝʣʠʪʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʘʪʨʠʮʳ ʠʤʝʝʪ D-ʦʧʪʠʤʘʣʴʥʳʡ ʧʣʘʥ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʢʫʙʝ, ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʢʦʪʦʨʦʛʦ ʫʤʥʦʞʝʥʳ ʥʘ 0.95. 
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ː̌́̃́ υȢ ˝̠̜̆̄̔̌̑̎̆ ̜̐̌́̎ 

ɘ ρȢ ˗̗̠̌́̒̒̉̉̋́̉̕ 

ʈʘʩʩʤʦʪʨʠʤ ʯʘʩʪʥʳʝ ʩʣʫʯʘʠ ʨʝʛʫʣʷʨʥʳʭ ʬʘʢʪʦʨʥʳʭ ʧʣʘʥʦʚ ʠ 
ʩʦʧʦʩʪʘʚʠʤ ʠʭ ʩ ʠʟʚʝʩʪʥʳʤʠ ʢʦʤʙʠʥʘʪʦʨʥʳʤʠ ʧʦʩʪʨʦʝʥʠʷʤʠ. 
ʆʧʨʝʜʝʣʝʥʠʝ 5.1.1. ʉʠʤʤʝʪʨʠʯʥʳʡ ʧʣʘʥ ίȾȾὔ  ʥʘʟʳʚʘʝʪʩʷ 

ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʪʘʙʣʠʮʝʡ ʤʦʱʥʦʩʪʠ t ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ὔȟάȟίȟὸ, ʝʩʣʠ ʜʣʷ 
ʣʶʙʳʭ t ʬʘʢʪʦʨʦʚ ʚʩʝ ί ʨʘʟʣʠʯʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʠʭ ʫʨʦʚʥʝʡ ʚʩʪʨʝʯʘʶʪʩʷ 
ʦʜʠʥʘʢʦʚʦʝ ʯʠʩʣʦ ʨʘʟ ‗. ʏʠʩʣʦ ‗ ʥʘʟʳʚʘʝʪʩʷ ʠʥʜʝʢʩʦʤ ʪʘʙʣʠʮʳ. 
ɺ ʢʦʤʙʠʥʘʪʦʨʥʦʡ ʤʘʪʝʤʘʪʠʢʝ ʦʨʪʦʛʦʥʘʣʴʥʳʝ ʪʘʙʣʠʮʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʦʙʳʯʥʦ ʚ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʥʦʤ ʚʠʜʝ. 
ʆʯʝʚʠʜʥʦ, ʯʪʦ ʝʩʣʠ ʩʠʤʤʝʪʨʠʯʥʳʡ ʨʝʛʫʣʷʨʥʳʡ ʬʘʢʪʦʨʥʳʡ ʧʣʘʥ 

ʤʦʱʥʦʩʪʠ t ̫ ʚʣʷʝʪʩʷ ʪʘʢʞʝ ʠ ʨʘʚʥʦʤʝʨʥʳʤ, ʪʦ ʜʣ ̫ʣʶʙʳʭ t ʬʘʢʪʦʨʦʚ ʚʩʝ ί 
ʨʘʟʣʠʯʥʳʭ ʠʭ ʢʦʤʙʠʥʘʮʠʡ ʚʩʪʨʝʯʘʶʪʩʷ ʦʜʠʥʘʢʦʚʦʝ ʯʠʩʣʦ ʨʘʟ.  
ʇʫʩʪʴ ʪʝʧʝʨʴ ʚ ʩʠʤʤʝʪʨʠʯʥʦʤ ʧʣʘʥʝ ʜʣ ̫ʣʶʙʳʭ t ʬʘʢʪʦʨʦʚ ʚʩʝ ί 

ʨʘʟʣʠʯʥʳʭ ʠʭ ʢʦʤʙʠʥʘʮʠʡ ʚʩʪʨʝʯʘʶʪʩʷ ʦʜʠʥʘʢʦʚʦʝ ʯʠʩʣʦ ʨʘʟ. ʈʘʩʩʤʘʪʨʠʚʘʷ 
ʚʩʝ ʫʨʦʚʥʠ ʥʝʢʦʪʦʨʦʛʦ ʬʘʢʪʦʨʘ, ʧʦʣʫʯʠʤ, ʯʪʦ ʚʩʝ ί  ʨʘʟʣʠʯʥʳʭ 
ʢʦʤʙʠʥʘʮʠʡ ʦʩʪʘʣʴʥʳʭ ὸ ρ ʬʘʢʪʦʨʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʨʦʚʥʦ ‗ί ʨʘʟ. 
ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʧʦʣʫʯʠʤ, ʯʪʦ ʚʩʝ  ί  ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ ʣʶʙʦʛʦ 
ʬʘʢʪʦʨʘ ʚʩʪʨʝʯʘʶʪʩʷ ʨʦʚʥʦ ‗ί  ʨʘʟ. ʇʦʵʪʦʤʫ ʧʣʘʥ ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʤʝʨʥʳʤ 
ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʯʘʩʪʦʪ (3.7.4). ɼʝʡʩʪʚʠʪʝʣʴʥʦ, 

‗ί ‗ ‗ί Ȣ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʢʘʟʘʥʘ ʩʣʝʜʫʶʱʘʷ ʪʝʦʨʝʤʘ. 
ʊʝʦʨʝʤʘ 5.1.1. ʉʠʤʤʝʪʨʠʯʥʳʡ ʨʘʚʥʦʤʝʨʥʳʡ ʨʝʛʫʣʷʨʥʳʡ s-ʫʨʦʚʥʝʚʳʡ 

m-ʬʘʢʪʦʨʥʳʡ ʧʣʘʥ ʚ N ʦʧʳʪʘʭ ʤʦʱʥʦʩʪʠ t ɻʢʚʠʚʘʣʝʥʪʝʥ ʦʨʪʦʛʦʥʘʣʴʥʦʡ 
ʪʘʙʣʠʮʝ ὔȟάȟίȟὸ ʤʦʱʥʦʩʪʠ ὸ. 
ʆʧʨʝʜʝʣʝʥʠʝ 5.1.2. ɽʩʣʠ ʜʣʷ ʪʘʙʣʠʮʳ ὔȟάȟίȟὸ ʚʳʧʦʣʥʷʝʪʩʷ 

ʫʩʣʦʚʠʝ ‗ ί (l ʮʝʣʦʝ), ʪʦ ʪʘʢʦʡ ʧʣʘʥ ʥʘʟʳʚʘʝʪʩʷ ʛʠʧʝʨʢʫʙʦʤ ʤʦʱʥʦʩʪʠ t. 
ʆʧʨʝʜʝʣʝʥʠʝ 5.1.3. ʄʥʦʞʝʩʪʚʦ ʮʝʣʳʭ ʯʠʩʝʣ πȟρȟȣȟί ρ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʚʠʜʝ ί ί-ʤʘʪʨʠʮʳ, ʥʘʟʳʚʘʝʪʩʷ ʢʚʘʜʨʘʪʦʤ ʨʘʟʤʝʨʘ s. 
ʂʚʘʜʨʘʪ ʥʘʟʳʚʘʝʪʩʷ ʣʘʪʠʥʩʢʠʤ, ʝʩʣʠ ʢʘʞʜʦʝ ʮʝʣʦʝ ʚʩʪʨʝʯʘʝʪʩʷ ʨʦʚʥʦ ʦʜʠʥ 
ʨʘʟ ʚ ʢʘʞʜʦʡ ʩʪʨʦʢʝ ʠ ʚ ʢʘʞʜʦʤ ʩʪʦʣʙʮʝ. 
ʆʧʨʝʜʝʣʝʥʠʝ 5.1.4. ɼʚʘ ʢʚʘʜʨʘʪʘ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʨʘʟʤʝʨʘ ʥʘʟʳʚʘʶʪʩʷ 

ʦʨʪʦʛʦʥʘʣʴʥʳʤʠ, ʝʩʣʠ ʧʨʠ ʥʘʣʦʞʝʥʠʠ ʠʭ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʢʘʞʜʘʷ 
ʫʧʦʨʷʜʦʯʝʥʥʘʷ ʧʘʨʘ ʮʝʣʳʭ ʯʠʩʝʣ ʚʩʪʨʝʯʘʝʪʩʷ ʨʦʚʥʦ ʦʜʠʥ ʨʘʟ. 
ʉʫʱʝʩʪʚʫʝʪ ʧʘʨʘ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʢʚʘʜʨʘʪʦʚ (ʥʘʟʳʚʘʝʤʳʭ ʩʪʘʥʜʘʨʪʥʳʤʠ) 

ʪʘʢʠʭ, ʯʪʦ ʠʤ ʙʫʜʝʪ ʦʨʪʦʛʦʥʘʣʝʥ ʣʶʙʦʡ ʣʘʪʠʥʩʢʠʡ ʢʚʘʜʨʘʪ ʵʪʦʛʦ ʞʝ 
ʨʘʟʤʝʨʘ. ʇʝʨʚʳʡ ʠʟ ʵʪʠʭ ʢʚʘʜʨʘʪʦʚ ʩʦʜʝʨʞʠʪ ʧʝʨʚʫʶ ʩʪʨʦʢʫ ʠʟ 0, ʚʪʦʨʫʶ ï 
ʠʟ 1 ʠ ʪ. ʜ. ɺʪʦʨʦʡ ʢʚʘʜʨʘʪ ʝʩʪʴ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʥʳʡ ʧʝʨʚʳʡ ʢʚʘʜʨʘʪ. 
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ʊʝʦʨʝʤʘ 5.1.2. ʏʠʩʣʦ ʧʦʧʘʨʥʦ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʣʘʪʠʥʩʢʠʭ ʢʚʘʜʨʘʪʦʚ 
ʨʘʟʤʝʨʘ s ʥʝ ʙʦʣʝʝ ʯʝʤ ί ρ. 
ʇʨʷʤʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʵʪʦʡ ʪʝʦʨʝʤʳ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʢʥʠʛʝ 

D.Raghavarao [1]. ʆʜʥʘʢʦ ʥʝ ʙʫʜʝʤ ʧʨʠʚʦʜʠʪʴ ʝʛʦ ʟʜʝʩʴ, ʪʘʢ ʢʘʢ ʵʪʦ 
ʫʪʚʝʨʞʜʝʥʠʝ ʩʪʘʥʝʪ ʦʯʝʚʠʜʥʳʤ ʧʦʩʣʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʝʦʨʝʤʳ 5.1.3 ʠ 
ʥʝʨʘʚʝʥʩʪʚʘ (5.2.5). 
ʆʧʨʝʜʝʣʝʥʠʝ 5.1.5. ʄʥʦʞʝʩʪʚʦ ί ρ  ʧʦʧʘʨʥʦ ʦʨʪʦʛʦʥʘʣʴʥʳʭ 

ʣʘʪʠʥʩʢʠʭ ʢʚʘʜʨʘʪʦʚ ʨʘʟʤʝʨʘ s ʥʘʟʳʚʘʝʪʩʷ ʧʦʣʥʳʤ ʤʥʦʞʝʩʪʚʦʤ 
ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʣʘʪʠʥʩʢʠʭ ʢʚʘʜʨʘʪʦʚ. 
ɺʤʝʩʪʝ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʢʚʘʜʨʘʪʘʤʠ ʧʦʣʥʦʝ ʤʥʦʞʝʩʪʚʦ ʦʨʪʦʛʦʥʘʣʴʥʳʭ 

ʣʘʪʠʥʩʢʠʭ ʢʚʘʜʨʘʪʦʚ ʦʙʨʘʟʫʝʪ ʤʥʦʞʝʩʪʚʦ ʠʟ ί ρ ʧʦʧʘʨʥʦ ʦʨʪʦʛʦʥʘʣʴʥʳʭ 
ʢʚʘʜʨʘʪʦʚ. 
ʇʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʤʥʦʞʝʩʪʚʘ ʜʣʷ ʩʣʫʯʘʷ ί σ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʩʣʝʜʫʶʱʠʝ ʢʚʘʜʨʘʪʳ: 

π π π
ρ ρ ρ 
ς ς ς

ȟ        
π ρ ς
π ρ  ς 
π ρ ς

ȟ        
π ρ ς
ρ ς  π 
ς π ρ

ȟ        
π ς ρ
ρ π  ς 
ς ρ π

Ȣ                 υȢρȢρ 

ʆʧʨʝʜʝʣʝʥʠʝ 5.1.6. ɽʩʣʠ ʤʥʦʞʝʩʪʚʦ ʮʝʣʳʭ ʯʠʩʝʣ ʦʜʥʦʛʦ ʠʟ 
ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʣʘʪʠʥʩʢʠʭ ʢʚʘʜʨʘʪʦʚ ʟʘʤʝʥʝʥʦ ʣʘʪʠʥʩʢʠʤʠ ʙʫʢʚʘʤʠ, ʘ 
ʤʥʦʞʝʩʪʚʦ ʮʝʣʳʭ ʯʠʩʝʣ ʜʨʫʛʦʛʦ ʣʘʪʠʥʩʢʦʛʦ ʢʚʘʜʨʘʪʘ ï ʛʨʝʯʝʩʢʠʤʠ ʙʫʢʚʘʤʠ, 
ʪʘʢʫ  ʁʧʘʨʫ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʣʘʪʠʥʩʢʠʭ ʢʚʘʜʨʘʪʦʚ ʥʘʟʳʚʘʶʪ ʛʨʝʢʦ-ʣʘʪʠʥʩʢʠʤ 
ʢʚʘʜʨʘʪʦʤ. ɸʥʘʣʦʛʠʯʥʦ, ʩʠʩʪʝʤʫ ʙʦʣʝʝ ʯʝʤ ʠʟ ʜʚʫʭ ʧʦʧʘʨʥʦ ʦʨʪʦʛʦʥʘʣʴʥʳʭ 
ʣʘʪʠʥʩʢʠʭ ʢʚʘʜʨʘʪʦʚ ʥʘʟʳʚʘʶʪ ʛʠʧʝʨʛʨʝʢʦ-ʣʘʪʠʥʩʢʠʤ ʢʚʘʜʨʘʪʦʤ. 
ʇʘʨʫ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʣʘʪʠʥʩʢʠʭ ʢʚʘʜʨʘʪʦʚ ʚ ʨʷʜʫ (5.1.1) ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʛʨʝʢʦ-ʣʘʪʠʥʩʢʦʛʦ ʢʚʘʜʨʘʪʘ 

ὥ‌ὦ‎ὧ‍
ὦ‍ὧ‌ὥ‎
ὧ‎ὥ‍ὦ‌

Ȣ        υȢρȢς 

ʇʦʩʪʨʦʠʤ ʚʤʝʩʪʦ ʢʘʞʜʦʛʦ ʢʚʘʜʨʘʪʘ (5.1.1) ʚʝʢʪʦʨ-ʩʪʦʣʙʝʮ, ʟʘʧʠʩʳʚʘʷ 
ʚʪʦʨʦʡ ʩʪʦʣʙʝʮ ʢʚʘʜʨʘʪʘ ʧʦʜ ʧʝʨʚʳʤ, ʘ ʪʨʝʪʠʡ ï ʧʦʜ ʚʪʦʨʳʤ. ʕʪʦ ʜʘʩʪ 
ʯʝʪʳʨʝ ʩʪʦʣʙʮʘ, ʦʙʨʘʟʫʶʱʠʭ, ʦʯʝʚʠʜʥʦ, ʦʨʪʦʛʦʥʘʣʴʥʫʶ ʪʘʙʣʠʮʫ (9, 4, 3, 2) 
ʠʥʜʝʢʩʘ 1, ʠʣʠ ʛʠʧʝʨʢʫʙ ʤʦʱʥʦʩʪʠ 2: 

 

  

π π π π
ρ π ρ ρ
ς π ς ς
π ρ ρ ς
ρ ρ ς π
ς ρ π ρ
π ς ς ρ
ρ ς π ς
ς ς ρ π

  Ȣ        υȢρȢσ 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʪʨʦʢʠ ʣʶʙʦʡ ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʪʘʙʣʠʮʳ (9, 4, 3, 2) ʤʦʞʥʦ 

ʨʘʩʧʦʣʦʞʠʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʝʨʚʳʝ ʜʚʘ ʝʝ ʩʪʦʣʙʮʘ ʩʦʚʧʘʣʠ ʩ 
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ʧʝʨʚʳʤʠ ʜʚʫʤʷ ʩʪʦʣʙʮʘʤʠ (5.1.3). ʆʪʩʶʜʘ ʣʝʛʢʦ ʧʦʣʫʯʠʪʴ ʩʧʦʩʦʙ 

ʧʦʩʪʨʦʝʥʠʷ ʢʚʘʜʨʘʪʦʚ (5.1.1). ʀʩʧʦʣʴʟʫʷ ʘʥʘʣʦʛʠʯʥʳʝ ʧʦʩʪʨʦʝʥʠʷ ʩ ʧ 

ʦʨʪʦʛʦʥʘʣʴʥʳʤʠ ʣʘʪʠʥʩʢʠʤʠ ʢʚʘʜʨʘʪʘʤʠ ʨʘʟʤʝʨʘ s, ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʫʶ 

ʪʝʦʨʝʤʫ. 

ʊʝʦʨʝʤʘ 5.1.3 [2]. ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʤʥʦʞʝʩʪʚʘ ʠʟ ʧ ʦʨʪʦʛʦʥʘʣʴʥʳʭ 

ʣʘʪʠʥʩʢʠʭ ʢʚʘʜʨʘʪʦʚ ʨʘʟʤʝʨʘ s ɻ ʢʚʠʚʘʣʝʥʪʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʦʨʪʦʛʦʥʘʣʴʥʦʡ 

ʪʘʙʣʠʮʳ ίȟὲ ςȟίȟς. 
ʂʦʥʮʝʧʮʠʷ ʣʘʪʠʥʩʢʠʭ ʢʚʘʜʨʘʪʦʚ, ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʣʘʪʠʥʩʢʠʭ (ʛʨʝʢʦ-

ʣʘʪʠʥʩʢʠʭ ʠ ʛʠʧʝʨʛʨʝʢʦ-ʣʘʪʠʥʩʢʠʭ) ʢʚʘʜʨʘʪʦʚ ʙʳʣʘ ʦʙʦʙʱʝʥʘ ʂʠʰʝʥʦʤ [3, 

4]. ʀʤ ʙʳʣʠ ʚʚʝʜʝʥʳ ʧʦʥʷʪʠʷ ʣʘʪʠʥʩʢʠʭ ʢʫʙʦʚ ʠ ʛʠʧʝʨʢʫʙʦʚ, 

ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʣʘʪʠʥʩʢʠʭ (ʛʨʝʢʦ-ʣʘʪʠʥʩʢʠʭ ʠ ʛʠʧʝʨʛʨʝʢʦ-ʣʘʪʠʥʩʢʠʭ) ʢʫʙʦʚ 

ʠ ʛʠʧʝʨʢʫʙʦʚ. 

ʆʧʨʝʜʝʣʝʥʠʝ 5.1.7. ʄʥʦʞʝʩʪʚʦ ʮʝʣʳʭ ʯʠʩʝʣ πȟρȟȣȟί ρ , 
ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʚʠʜʝ ʢʫʙʠʯʝʩʢʦʡ ʨʝʰʝʪʢʠ ί ί ί, ʥʘʟʳʚʘʝʪʩʷ ʢʫʙʦʤ 

ʨʘʟʤʝʨʘ s. ʂʫʙ ʥʘʟʳʚʘʝʪʩʷ ʣʘʪʠʥʩʢʠʤ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, ʝʩʣʠ ʢʘʞʜʦʝ ʮʝʣʦʝ 

ʚʩʪʨʝʯʘʝʪʩʷ ʨʦʚʥʦ s ʨʘʟ ʚ ʢʘʞʜʦʡ ʧʣʦʩʢʦʩʪʠ, ʧʘʨʘʣʣʝʣʴʥʦʡ ʥʝʢʦʪʦʨʦʡ ʛʨʘʥʠ 

ʢʫʙʘ. ɼʚʘ ʢʫʙʘ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʨʘʟʤʝʨʘ ʥʘʟʳʚʘʶʪʩʷ ʦʨʪʦʛʦʥʘʣʴʥʳʤʠ, ʝʩʣʠ 

ʧʨʠ ʥʘʣʦʞʝʥʠʠ ʠʭ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʢʘʞʜʘʷ ʫʧʦʨʷʜʦʯʝʥʥʘʷ ʧʘʨʘ ʮʝʣʳʭ ʯʠʩʝʣ 

ʚʩʪʨʝʯʘʝʪʩʷ ʨʦʚʥʦ s ʨʘʟ. 

ʉʫʱʝʩʪʚʫʶʪ ʪʨʠ ʧʦʧʘʨʥʦ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʢʫʙʘ (ʥʘʟʳʚʘʝʤʳʭ 

ʩʪʘʥʜʘʨʪʥʳʤʠ) ʪʘʢʠʭ, ʯʪʦ ʠʤ ʙʫʜʝʪ ʦʨʪʦʛʦʥʘʣʝʥ ʣʶʙʦʡ ʣʘʪʠʥʩʢʠʡ ʢʫʙ ʵʪʦʛʦ 

ʞʝ ʨʘʟʤʝʨʘ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ. ʉʪʘʥʜʘʨʪʥʳʝ ʢʫʙʳ ʜʣʷ ʩʣʫʯʘʷ ί ς 
ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩ. 3. ɸʥʘʣʦʛʠʯʥʦ ʧʦʩʪʨʦʝʥʠʝ ʠʭ ʜʣʷ ʣʶʙʦʛʦ s. 

 
ʈʠʩ. 3. ʊʨʠ ʩʪʘʥʜʘʨʪʥʳʭ ʧʦʧʘʨʥʦ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʢʫʙʘ ʨʘʟʤʝʨʘ 2 

 

ʆʧʨʝʜʝʣʝʥʠʝ 5.1.8. ɽʩʣʠ ʤʥʦʞʝʩʪʚʦ ʮʝʣʳʭ ʯʠʩʝʣ ʦʜʥʦʛʦ ʠʟ 

ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʣʘʪʠʥʩʢʠʭ ʢʫʙʦʚ ʟʘʤʝʥʝʥʦ ʣʘʪʠʥʩʢʠʤʠ ʙʫʢʚʘʤʠ, ʘ 

ʤʥʦʞʝʩʪʚʦ ʮʝʣʳʭ ʯʠʩʝʣ ʜʨʫʛʦʛʦ ʣʘʪʠʥʩʢʦʛʦ ʢʫʙʘ ï ʛʨʝʯʝʩʢʠʤʠ ʙʫʢʚʘʤʠ,  

ʪʘʢʫ  ʁʧʘʨʫ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʣʘʪʠʥʩʢʠʭ ʢʫʙʦʚ ʥʘʟʳʚʘʶʪ ʛʨʝʢʦ-ʣʘʪʠʥʩʢʠʤ 

ʢʫʙʦʤ. ɸʥʘʣʦʛʠʯʥʦ, ʩʠʩʪʝʤʫ ʙʦʣʝʝ ʯʝʤ ʠʟ ʜʚʫʭ ʧʦʧʘʨʥʦ ʦʨʪʦʛʦʥʘʣʴʥʳʭ 

ʣʘʪʠʥʩʢʠʭ ʢʫʙʦʚ ʥʘʟʳʚʘʶʪ ʛʠʧʝʨʛʨʝʢʦ-ʣʘʪʠʥʩʢʠʤ ʢʫʙʦʤ.  

ʇʨʠʤʝʨ ʛʨʝʢʦ-ʣʘʪʠʥʩʢʦʛʦ ʢʫʙʘ ʨʘʟʤʝʨʘ 3 ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʧʨʠʚʝʜʝʥ ʥʘ 

ʨʠʩ. 4. 



108     ɻʃɸɺɸ  5 

 

 

 
ʈʠʩ. 4. ɻʨʝʢʦ-ʣʘʪʠʥʩʢʠʡ ʢʫʙ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʨʘʟʤʝʨʘ 3 

 
ʈʘʩʩʤʦʪʨʠʤ ʩʠʩʪʝʤʫ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʣʘʪʠʥʩʢʠʭ ʢʫʙʦʚ ʚʤʝʩʪʝ ʩ ʪʨʝʤʷ 

ʩʪʘʥʜʘʨʪʥʳʤʠ ʢʫʙʘʤʠ. ɸʥʘʣʦʛʠʯʥʦ ʪʦʤʫ, ʢʘʢ ʵʪʦ ʜʝʣʘʣʦʩʴ ʧʨʠ 
ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ ʪʝʦʨʝʤʳ 5.1.3, ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴ ʤʝʞʜʫ 
ʧʦʣʫʯʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʢʫʙʦʚ ʠ ʥʝʢʦʪʦʨʦʡ ʦʨʪʦʛʦʥʘʣʴʥʦʡ 
ʪʘʙʣʠʮʝʡ ʤʦʱʥʦʩʪʠ 2. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʝʪ ʙʳʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ 
ʩʣʝʜʫʶʱʘʷ ʪʝʦʨʝʤʘ. 
ʊʝʦʨʝʤʘ 5.1.4. ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʤʥʦʞʝʩʪʚʘ ʠʟ ʧ ʧʦʧʘʨʥʦ ʦʨʪʦʛʦʥʘʣʴʥʳʭ 

ʣʘʪʠʥʩʢʠʭ ʢʫʙʦʚ ʨʘʟʤʝʨʘ s ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʵʢʚʠʚʘʣʝʥʪʥʦ ʩʫʱʝʩʪʚʦʚʘʥʠʶ 

ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʪʘʙʣʠʮʳ ίȟὲ σȟίȟς. 
ʂʠʰʝʥ ʜʦʢʘʟʘʣ [4], ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʧʦʧʘʨʥʦ ʦʨʪʦʛʦʥʘʣʴʥʳʭ 

ʣʘʪʠʥʩʢʠʭ ʢʫʙʦʚ ʨʘʟʤʝʨʘ s ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʨʘʚʥʦ ί ί ς. ɺʤʝʩʪʝ ʩʦ 
ʩʪʘʥʜʘʨʪʥʳʤʠ ʢʫʙʘʤʠ ʦʥʠ ʦʙʨʘʟʫʶʪ ʤʥʦʞʝʩʪʚʦ ʠʟ ί ί ρ 
ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʢʫʙʦʚ. ʅʝ ʙʫʜʝʤ ʧʨʠʚʦʜʠʪ ɹʟʜʝʩʴ ʧʨʷʤʦʛʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ 
ʵʪʦʛʦ ʫʪʚʝʨʞʜʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʩʪʘʥʝʪ ʦʯʝʚʠʜʥʳʤ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʙʫʜʝʪ 
ʧʦʣʫʯʝʥʦ ʥʝʨʘʚʝʥʩʪʚʦ (5.2.5). 
ʇʨʝʜʳʜʫʱʠʝ ʜʚʝ ʪʝʦʨʝʤʳ 5.1.3 ʠ 5.1.4 ʦʪʥʦʩʠʣʠʩʴ ʢ ʩʣʫʯʘʷʤ 

ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʪʘʙʣʠʮ ʤʦʱʥʦʩʪʠ 2 ʠ ʠʥʜʝʢʩʘ 1 ʠ 5 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ɸʥʘʣʦʛʠʯʥʦ ʪʦʤʫ, ʢʘʢ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʣʘʪʠʥʩʢʠʝ ʢʫʙʳ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʠ 
ʩʪʘʥʜʘʨʪʥʳʝ ʢʫʙʳ, ʤʦʞʥʦ ʜʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ ʣʘʪʠʥʩʢʠʭ ʛʠʧʝʨʢʫʙʦʚ ʧʝʨʚʦʛʦ 
ʧʦʨʷʜʢʘ ʠ ʩʪʘʥʜʘʨʪʥʳʭ ʛʠʧʝʨʢʫʙʦʚ ʠ ʧʦʢʘʟʘʪʴ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴ 
ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʤʥʦʞʝʩʪʚʘ ʠʟ ʧ ʦʨʪʦʛʦʥʘʣʴʥʳʭ l-ʤʝʨʥʳʭ ʛʠʧʝʨʢʫʙʦʚ 
ʨʘʟʤʝʨʘ s ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʪʘʙʣʠʮʳ 

ίȟὲ ρȟίȟς ʤʦʱʥʦʩʪʠ 2 ʠ ʠʥʜʝʢʩʘ ί ὰ σ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʥʮʝʧʮʠʷ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʣʘʪʠʥʩʢʠʭ ʛʠʧʝʨʢʫʙʦʚ 

ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʂʠʰʝʥʘ ʧʦʣʥʦʩʪʴʶ ʦʧʠʩʳʚʘʝʪ ʩʣʫʯʘʡ ʛʠʧʝʨʢʫʙʦʚ 
ʤʦʱʥʦʩʪʠ 2. 

ʈʘʩʩʤʦʪʨʠʤ ʦʨʪʦʛʦʥʘʣʴʥʫʶ ʪʘʙʣʠʮʫ ίȟὲ σȟίȟσ ʤʦʱʥʦʩʪʠ 3 ʠ 
ʠʥʜʝʢʩʘ 1, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʝʡ ʧʦ ʪʝʦʨʝʤʝ 5.1.4 ʤʥʦʞʝʩʪʚʦ ʠʟ ʧ ʧʦʧʘʨʥʦ 
ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʣʘʪʠʥʩʢʠʭ ʢʫʙʦʚ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʠ ʪʨʠ ʩʪʘʥʜʘʨʪʥʳʭ ʢʫʙʘ. 
ʇʦʩʢʦʣʴʢʫ ʤʦʱʥʦʩʪʴ ʪʘʙʣʠʮʳ ʨʘʚʥʘ 3, ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ ʩʣʝʜʫʶʱʝʝ 
ʫʩʣʦʚʠʝ. ʇʨʠ ʩʦʚʤʝʱʝʥʠʠ ʣʶʙʳʭ ʪʨʝʭ ʢʫʙʦʚ ʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʤʥʦʞʝʩʪʚʘ ʠʟ ὲ σ ʢʫʙʦʚ ʣʶʙʘʷ ʫʧʦʨʷʜʦʯʝʥʥʘʷ ʢʦʤʙʠʥʘʮʠʷ ʮʝʣʳʭ ʯʠʩʝʣ 
ʜʦʣʞʥʘ ʚʩʪʨʝʯʘʪʴʩʷ ʨʦʚʥʦ ʦʜʠʥ ʨʘʟ. ʈʘʩʩʤʦʪʨʠʤ ʚʩʝ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʜʚʘ ʠʟ 
ʩʦʚʤʝʱʝʥʥʳʭ ʪʨʝʭ ʢʫʙʦʚ ʝʩʪʴ ʩʪʘʥʜʘʨʪʥʳʝ ʢʫʙʳ. ɼʣʷ ʣʶʙʦʡ ʩʪʨʦʢʠ 
(ʣʶʙʦʛʦ ʩʪʦʣʙʮʘ) ʣʶʙʦʛʦ ʢʚʘʜʨʘʪʘ, ʩʦʩʪʘʚʣʷʶʱʝʛʦ ʣʶʙʦʡ ʠʟ ʩʦʚʤʝʱʝʥʥʳʭ 
ʢʫʙʦʚ, ʥʘʡʜʫʪʩʷ ʪʘʢʠʝ ʜʚʘ ʩʪʘʥʜʘʨʪʥʳʭ ʢʫʙʘ, ʢʦʪʦʨʳʝ ʜʘʶʪ ʦʜʠʥʘʢʦʚʳʝ 
ʢʦʤʙʠʥʘʮʠʠ ʯʠʩʝʣ ʚ ʜʘʥʥʦʡ ʩʪʨʦʢʝ (ʩʪʦʣʙʮʝ). ʇʦʵʪʦʤʫ ʣʶʙʦʡ ʠʟ 
ʩʦʚʤʝʱʝʥʥʳʭ ʢʫʙʦʚ ʜʦʣʞʝʥ ʠʤʝʪʴ ʚʦ ʚʩʝʭ ʩʪʨʦʢʘʭ (ʩʪʦʣʙʮʘʭ) 
ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʛʦ ʢʚʘʜʨʘʪʦʚ ʨʘʟʣʠʯʥʳʝ ʯʠʩʣʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʩʝ 
ʢʚʘʜʨʘʪʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʣʶʙʦʡ ʠʟ ʧ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʣʘʪʠʥʩʢʠʭ ʢʫʙʦʚ, 
ʜʦʣʞʥʳ ʙʳʪʴ ʣʘʪʠʥʩʢʠʤʠ. 
ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʝʨʴ ʚʩʝ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ ʩʦʚʤʝʱʝʥʥʳʭ ʪʨʝʭ 

ʢʫʙʦʚ ʝʩʪʴ ʩʪʘʥʜʘʨʪʥʳʡ ʢʫʙ. ɼʣʷ ʣʶʙʦʛʦ ʢʚʘʜʨʘʪʘ, ʩʦʩʪʘʚʣʷʶʱʝʛʦ ʣʶʙʦʡ 
ʠʟ ʩʦʚʤʝʱʝʥʥʳʭ ʢʫʙʦʚ, ʥʘʡʜʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʡ ʢʫʙ, ʩʦʜʝʨʞʘʱʠʡ ʦʜʠʥʘʢʦʚʳʝ 
ʯʠʩʣʘ ʚ ʜʘʥʥʦʤ ʢʚʘʜʨʘʪʝ. ʇʦʵʪʦʤʫ ʦʩʪʘʣʴʥʳʝ ʜʚʘ ʠʟ ʩʦʚʤʝʱʝʥʥʳʭ ʢʫʙʦʚ ʥʝ 
ʤʦʛʫʪ ʠʤʝʪʴ ʥʠ ʚ ʢʘʢʦʤ ʠʟ ʦʙʨʘʟʫʶʱʠʭ ʠʭ ʢʚʘʜʨʘʪʦʚ ʩʦʚʧʘʜʘʶʱʠʝ 
ʢʦʤʙʠʥʘʮʠʠ ʯʠʩʝʣ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʣʶʙʘʷ ʧʘʨʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʣʘʪʠʥʩʢʠʭ 
ʢʫʙʦʚ ʩʦʜʝʨʞʠʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʘʨʳ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʣʘʪʠʥʩʢʠʭ 
ʢʚʘʜʨʘʪʦʚ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʣʝʛʢʦ ʧʦʣʫʯʠʪʴ ʦʨʪʦʛʦʥʘʣʴʥʫʶ ʪʘʙʣʠʮʫ ίȟὲ σȟίȟσ 
ʧʦ ʟʘʜʘʥʥʦʤʫ ʤʥʦʞʝʩʪʚʫ ʠʟ ʧ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʣʘʪʠʥʩʢʠʭ ʢʫʙʦʚ ʨʘʟʤʝʨʘ s 
ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʧʨʠ ʫʩʣʦʚʠʠ ʚʳʧʦʣʥʝʥʠʷ ʪʨʝʭ ʩʚʦʡʩʪʚ: 
ʘ) ʧʨʠ ʩʦʚʤʝʱʝʥʠʠ ʣʶʙʳʭ ʪʨʝʭ ʣʘʪʠʥʩʢʠʭ ʢʫʙʦʚ (ʝʩʣʠ ʪʘʢʦʚʳʝ 

ʠʤʝʶʪʩʷ) ʣʶʙʘʷ ʫʧʦʨʷʜʦʯʝʥʥʘʷ ʢʦʤʙʠʥʘʮʠʷ ʮʝʣʳʭ ʯʠʩʝʣ ʚʩʪʨʝʯʘʝʪʩʷ ʨʦʚʥʦ 
ʦʜʠʥ ʨʘʟ; 
ʙ) ʣʶʙʦʡ ʢʚʘʜʨʘʪ, ʩʦʩʪʘʚʣʷʶʱʠʡ ʣʶʙʦʡ ʣʘʪʠʥʩʢʠʡ ʢʫʙ, ʷʚʣʷʝʪʩʷ 

ʣʘʪʠʥʩʢʠʤ; 
ʚ) ʣʶʙʘʷ ʧʘʨʘ ʣʘʪʠʥʩʢʠʭ ʢʫʙʦʚ ʩʦʜʝʨʞʠʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʘʨʳ 

ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʣʘʪʠʥʩʢʠʭ ʢʚʘʜʨʘʪʦʚ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʫʶ ʪʝʦʨʝʤʫ. 
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ʊʝʦʨʝʤʘ 5.1.5. ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʤʥʦʞʝʩʪʚʘ ʠʟ ʧ ʣʘʪʠʥʩʢʠʭ ʢʫʙʦʚ ʨʘʟʤʝʨʘ 
s ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʫʩʣʦʚʠʷʤ ʘ, ʙ ʠ ʚ, ʵʢʚʠʚʘʣʝʥʪʥʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʪʘʙʣʠʮʳ ίȟὲ σȟίȟσ  ʤʦʱʥʦʩʪʠ 3 ʠ 
ʠʥʜʝʢʩʘ 1. 
ʅʘ ʨʠʩ. 5 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʤʥʦʞʝʩʪʚʘ ʠʟ ʪʨʝʭ ʣʘʪʠʥʩʢʠʭ ʢʫʙʦʚ (ʠʣʠ 

ʛʠʧʝʨʛʨʝʢʦ-ʣʘʪʠʥʩʢʦʛʦ ʢʫʙʘ) ʨʘʟʤʝʨʘ 4 ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ 
ʫʩʣʦʚʠʷʤ ʘ, ʙ ʠ ʚ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʪʘʙʣʠʮʝ (64, 
6, 4, 3). 

 
ʈʠʩ. 5. ɻʠʧʝʨʛʨʝʢʦ-ʣʘʪʠʥʩʢʠʡ ʢʫʙ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʨʘʟʤʝʨʘ 4, 

ʵʢʚʠʚʘʣʝʥʪʥʳʡ ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʪʘʙʣʠʮʝ (64, 6, 4, 3) 
 












































































































































































































































































































































































































