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ȮȮȱȰȱȹȴȱ 
 

ʈʘʟʚʠʪʠʝ ʉʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʧʨʦʠʟ-

ʚʦʜʩʪʚ ʪʨʝʙʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʫ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʢʘʜʨʦʚ. ɹʫʜʫʱʠʝ ʠʥʞʝ-

ʥʝʨʳ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥ-

ʮʠʡ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʨʘʟʚʠʪʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʛʨʘʬʠʯʝʩʢʠʤ ʤʳʰ-

ʣʝʥʠʝʤ, ʠʟʦʙʨʝʪʘʪʝʣʴʩʢʠʤʠ ʠ ʪʚʦʨʯʝʩʢʠʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ, ʘ ʪʘʢʞʝ 

ʫʤʝʥʠʝʤ ʧʨʘʚʠʣʴʥʦ ʚʦʩʧʨʠʥʠʤʘʪʴ ʦʙʨʘʟʥʦ-ʛʨʘʬʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ.  
ʆʜʥʠʤ ʠʟ ʠʥʩʪʨʫʤʝʥʪʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʢʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʫ ʙʘʢʘ-

ʣʘʚʨʦʚ/ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʥʞʝʥʝʨʥʳʭ ʥʘʧʨʘʚʣʝʥʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʧʨʝʜʤʝʪ 

çʅʘʯʝʨʪʘʪʝʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷè, ʢʦʪʦʨʳʡ ʜʘʚʥʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʙʷʟʘ-

ʪʝʣʴʥʳʭ ʦʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʜʠʩʮʠʧʣʠʥ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʘʭ ʤʠʨʘ. 

ɼʘʥʥʳʡ ʧʨʝʜʤʝʪ ʧʦ ʩʚʦʝʤʫ ʩʦʜʝʨʞʘʥʠʶ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʩʨʝʜʠ 

ʜʨʫʛʠʭ ʥʘʫʢ, ʪʘʢ ʢʘʢ ʦʥʘ ʷʚʣʷʝʪʩʷ ʣʫʯʰʠʤ ʩʨʝʜʩʪʚʦʤ ʨʘʟʚʠʪʠʷ ʫ ʯʝʣʦʚʝ-

ʢʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʠ ʦʙʨʘʟʥʦʛʦ ʚʦʦʙʨʘʞʝʥʠʷ.  
ʆʜʥʦʡ ʠʟ ʚʝʪʚʝʡ ʤʘʪʝʤʘʪʠʢʠ ʷʚʣʷʝʪʩʷ ʛʝʦʤʝʪʨʠʷ, ʢʦʪʦʨʫʶ ʯʘʩʪʦ ʠʩ-

ʧʦʣʴʟʫʶʪ ʜʣʷ ʨʝʰʝʥʠʷ ʤʥʦʛʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʅʘʯʝʨʪʘʪʝʣʴʥʘʷ 

ʛʝʦʤʝʪʨʠʷ ï ʵʪʦ ʦʜʠʥ ʠʟ ʨʘʟʜʝʣʦʚ ʛʝʦʤʝʪʨʠʠ, ʚ ʢʦʪʦʨʦʤ ʠʟʫʯʘʶʪʩʷ ʨʘʟ-

ʣʠʯʥʳʝ ʤʝʪʦʜʳ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ ʧʣʦʩʢʦʩʪʠ ʠ 

ʧʦ ʩʚʦʝʤʫ ʩʦʜʝʨʞʘʥʠʶ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʧʦʣʦʞʝʥʠʝ ʩʨʝʜʠ ʜʨʫʛʠʭ ʥʘʫʢ. 

ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʛʨʘʬʠʯʝʩʢʠ ʦʪʦʙʨʘʟʠʪʴ ʨʝʰʝʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ, 

ʬʠʟʠʯʝʩʢʠʭ ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʟʘʜʘʯ.  
ɺʩʪʨʝʯʘʝʪʩʷ ʛʣʫʙʦʢʦʝ ʦʰʠʙʦʯʥʦʝ ʤʥʝʥʠʝ, ʯʪʦ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʚ 

ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʜʠʩʮʠʧʣʠʥʳ çʀʥʞʝʥʝʨʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘè 

ʧʨʝʜʤʝʪ çʅʘʯʝʨʪʘʪʝʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷè ʩʪʘʥʦʚʠʪʩʷ ʥʝ ʥʫʞʥʳʤ. ʕʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʰʠʥ ʦʜʥʦʟʥʘʯʥʦ ʟʘʚʠʩʠʪ ʦʪ ʟʥʘʥʠʡ ʦʩʥʦʚ ʥʘ-

ʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʠ ʫʤʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʢʘʢ ʚ ʩʪʘʜʠʠ ʨʘʟʨʘ-

ʙʦʪʢʠ ʩʠʩʪʝʤʥʳʭ ʧʨʦʛʨʘʤʤ, ʪʘʢ ʠ ʚ ʨʝʰʝʥʠʠ ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ. ʏʝʣʦ-

ʚʝʢ, ʥʝ ʫʤʝʶʱʠʡ ʯʠʪʘʪʴ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʯʝʨʪʸʞ ʥʘ ʙʫʤʘʛʝ, ʥʝ ʤʦʞʝʪ 

ʦʩʤʳʩʣʝʥʥʦ ʵʪʦ ʩʜʝʣʘʪʴ ʠ ʧʨʠ ʧʦʤʦʱʠ ʢʦʤʧʴʶʪʝʨʘ. 
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ʇʦʤʠʤʦ ʚʳʰʝ ʩʢʘʟʘʥʥʦʛʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʯʝʨʪʘʪʝʣʴʥʘʷ ʛʝ-

ʦʤʝʪʨʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʜʠʩʮʠʧʣʠʥ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʙʘʢʘʣʘʚʨʦʚ ʠʥʞʝʥʝʨʥʦʛʦ ʧʨʦʬʠʣ.̫ ʆʯʝʥʴ 

ʩʣʦʞʥʦ ʧʦʣʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʢʘʢʦʡ-ʣʠʙʦ ʦʙʲʝʢʪ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʜʘʞʝ ʧʦ ʩʘʤʦʤʫ ʧʦʜʨʦʙʥʦʤʫ ʝʛʦ ʦʧʠʩʘʥʠʶ, ʯʝʣʦʚʝʢʫ ʙʝʟ 

ʨʘʟʚʠʪʦʛʦ ʚʦʦʙʨʘʞʝʥʠʷ. ʅʦ ʵʪʦ ʚʦʟʤʦʞʥʦ ʩʜʝʣʘʪʴ, ʠʤʝʷ ʧʨʦʝʢʮʠʦʥʥʳʡ 

ʯʝʨʪʝʞ ʦʙʲʝʢʪʘ ʠ ʝʛʦ ʥʘʛʣʷʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ. ʄʝʪʦʜʳ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ-

ʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʧʦʟʚʦʣʷʶʪ ʩ ʙʦʣʴʰʦʡ ʥʘʛʣʷʜʥʦʩʪʴʶ ʠ ʪʦʯʥʦ-

ʩʪʴʶ ʠʟʦʙʨʘʟʠʪʴ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʣʠ ʚʦʟʥʠʢʘʶʱʠʝ ʚ 

ʚʦʦʙʨʘʞʝʥʠʠ, ʧʨʝʜʤʝʪʳ.  
ɼʘʥʥʳʡ ʫʯʝʙʥʠʢ ʩʦʜʝʨʞʠʪ ʩʞʘʪʫʶ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ, 

ʥʝʦʙʭʦʜʠʤʫʶ ʩʪʫʜʝʥʪʘʤ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʧʨʘʢʪʠʯʝʩʢʠʤ, ʣʘʙʦʨʘʪʦʨʥʳʤ 

ʟʘʥʷʪʠʷʤ ʠ ʘʪʪʝʩʪʘʮʠʠ ʧʦ ʢʫʨʩʫ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ. ʂʨʦʤʝ ʪʦʛʦ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʦʣʞʥʳ ʧʦʟʚʦʣʠʪʴ ʩʪʫʜʝʥʪʫ ʩʘʤʦʩʪʦʷʪʝʣʴ-ʥʦ 

ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʠʟʫʯʠʪʴ, ʠʥʪʝʨʝʩʫʶʱʠʝ ʝʛʦ, ʨʘʟʜʝʣʳ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ 

ʛʝʦʤʝʪʨʠʠ.  
ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʚʫʟʘʭ ʚʳʜʚʠʛʘʝʪ ʥʦʚʳʝ ʪʨʝ-

ʙʦʚʘʥʠʷ ʢ ʤʝʪʦʜʠʢʝ ʠ ʩʨʝʜʩʪʚʘʤ ʦʙʫʯʝʥʠʷ, ʢ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʦʜ-

ʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʛʨʘʤʤʘ ʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦ 

50% ʫʯʝʙʥʦʛʦ ʚʨʝʤʝʥʠ, ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʛʦ ʥʘ ʠʟʫʯʝʥʠʝ ʜʠʩʮʠʧʣʠʥʳ, 

ʦʪʚʦʜʠʪʴ ʩʪʫʜʝʥʪʘʤ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʫʯʝʙ-

ʥʠʢ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩʦ-

ʜʝʨʞʠʪ ʩʚʝʜʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʦ ʠ 

ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʩʦ ʩʪʫʜʝʥʪʘʤʠ, ʘ 

ʪʘʢʞʝ ʜʣʷ ʨʝʰʝʥʠʷ ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʠʢʠ ʧʨʦ-

ʙʣʝʤʥʦʛʦ ʦʙʫʯʝʥʠʷ. 
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ȺȭȺȳȹȬɃȱȹȴɋ ȴ ȽȴȸȮȺȷȴȶȬ 
 

ɼʣʷ ʦʜʥʦʟʥʘʯʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʟʘʧʠʩʝʡ ʠ ʠʟʦʙʨʘʞʝ-

ʥʠʡ ʦʙʦʟʥʘʯʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ ʠ ʠʭ ʧʨʦʝʢʮʠʡ, ʜʣʷ ʦʪʦʙʨʘʞʝ-

ʥʠʷ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʢʨʘʪʢʦʩʪʠ ʟʘʧʠʩʠ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʠʭ ʧʨʝʜʣʦʞʝʥʠʡ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ, ʚ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʷʟʳʢ, ʩʦʩʪʘʚʣʝʥʥʳʡ ʠʟ ʦʙʦ-

ʟʥʘʯʝʥʠʡ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʩʠʤʚʦʣʦʚ ʠʭ ʚʟʘʠʤʦʨʘʩʧʦʣʦʞʝʥʠʷ ʠ 

ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ.  
ɺʩʝ ʫʢʘʟʘʥʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʧʨʠʥʷʪʳ ʩ ʫʯʝʪʦʤ ʦʙʦʟʥʘʯʝʥʠʡ ʠ ʩʠʤ-

ʚʦʣʦʚ ʚ ʠʟʜʘʥʠʷʭ ʢʫʨʩʦʚ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʪʝʭ-

ʥʠʯʝʩʢʠʭ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ.  
ʊʦʯʢʠ ʦʙʦʟʥʘʯʘʶʪʩʷ ʧʨʦʧʠʩʥʳʤʠ ʙʫʢʚʘʤʠ ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ ʠʣʠ 

ʘʨʘʙʩʢʠʤʠ ʮʠʬʨʘʤʠ:  
A, B, C, D, é,L, M, N, é 

1, 2, 3, 4, é, 12, 13, 14, é  
ʃʠʥʠʠ , ʧʨʦʠʟʚʦʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʣʦʩʢʦʩʪʷʤ 

ʧʨʦʝʢʮʠʡ, ʦʙʦʟʥʘʯʘʶʪʩʷ ʩʪʨʦʯʥʳʤʠ ʙʫʢʚʘʤʠ ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ:  
a, b, c, d, é,l, m, n, é  
ʃʠʥʠʠ ʫʨʦʚʥʷ ʦʙʦʟʥʘʯʘʶʪʩʷ: h ï ʛʦʨʠʟʦʥʪʘʣʴ; f ï ʬʨʦʥʪʘʣʴ; p ï ʧʨʦ-

ʬʠʣʴʥʘʷ ʧʨʷʤʘʷ;  
ɼʣʷ ʧʨʷʤʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʞʝ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

(AB) ï ʧʨʷʤʘʷ, ʧʨʦʭʦʜʷʱʘʷ ʯʝʨʝʟ ʪʦʯʢʠ A ʠ B;  
[AB) ï ʣʫʯ ʩ ʥʘʯʘʣʦʤ ʚ ʪʦʯʢʝ ɸ;  
[AB] ï ʦʪʨʝʟʦʢ ʧʨʷʤʦʡ, ʦʛʨʘʥʠʯʝʥʥʳʡ ʪʦʯʢʘʤʠ A ʠ B. ʇʦʚʝʨʭʥʦʩʪʠ 

ʦʙʦʟʥʘʯʘʶʪʩʷ ʩʪʨʦʯʥʳʤʠ ʙʫʢʚʘʤʠ ʛʨʝʯʝʩʢʦʛʦ ʘʣʬʘʚʠʪʘ:  
Ŭ, ɓ, ɔ, ŭ, é, ɕ, ɖ, ɚ, é  
ʏʪʦʙʳ ʧʦʜʯʝʨʢʥʫʪʴ ʩʧʦʩʦʙ ʟʘʜʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʣʝʜʫʝʪ ʫʢʘʟʳʚʘʪʴ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʤʠ ʦʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʥʘʧʨʠʤʝʨ:  
Ŭ (a  b) ï ʧʣʦʩʢʦʩʪʴ Ŭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʨʷʤʳʤʠ a ʠ b; 

ɓ (d1,d2,g,Ŭ) ï ʧʦʚʝʨʭʥʦʩʪʴ ɓ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʧʨʘʚʣʷʶʱʠʤʠ d1 ʠd2,  
ʦʙʨʘʟʫʶʱʝʡ g ʠ ʧʣʦʩʢʦʩʪʴʶ ʧʘʨʘʣʣʝʣʠʟʤʘ Ŭ. 
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ʋʛʣʳ ʦʙʦʟʥʘʯʘʶʪʩʷ:  
ɸɺʉ ï ʫʛʦʣ ʩ ʚʝʨʰʠʥʦʡ ʚ ʪʦʯʢʝ ɺ, ʘ ʪʘʢʞʝ ŬÜ,ɓÜ, é, űÜ, .., 

ʋʛʣʦʚʘ̫ ʚʝʣʠʯʠʥʘ (ʛʨʘʜʫʩʥʘʷ ʤʝʨʘ) ʦʙʦʟʥʘʯʘʝʪʩʷ ʟʥʘʢʦʤ, ʢʦʪʦʨʳʡ 

ʩʪʘʚʠʪʩʷ ʥʘʜ ʫʛʣʦʤ:  
űÜ ï ʚʝʣʠʯʠʥʘ ʫʛʣʘ ű.  
ʇʨʷʤʦʡ ʫʛʦʣ ʦʪʤʝʯʘʝʪʩʷ ʢʚʘʜʨʘʪʦʤ ʩ ʪʦʯʢʦʡ ʚʥʫʪʨʠ.  
ɼʣʷ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ ʧʨʠʥʷʪʳ ʪʨʘʜʠʮʠʦʥʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1́ 2́ 

3́, ʛʜʝ 1́ ï ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ; 2́ ï ʬʨʦʥʪʘʣʴʥʘʷ ʧʣʦ-

ʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ; 3́ ï ʧʨʦʬʠʣʴʥʘʷ ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ;  
ʇʨʠ ʟʘʤʝʥʝ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ ʠʣʠ ʚʚʝʜʝʥʠʠ ʥʦʚʳʭ ʧʣʦʩʢʦʩʪʝʡ 

ʧʨʦʝʢʮʠʡ ʧʦʩʣʝʜʥʠʝ ʦʙʦʟʥʘʯʘʶʪʩʷ 4́, 5́ ʠ ʪ.ʜ.  
ʆʩʠ ʧʨʦʝʢʮʠʡ ʦʙʦʟʥʘʯʘʶʪʩʷ: x, y, z, ʛʜʝ x ï ʦʩʴ ʘʙʩʮʠʩʩ; y ï ʦʩ ɹʦʨ-

ʜʠʥʘʪ; z ï ʦʩʴ ʘʧʧʣʠʢʘʪ.  
ʇʦʩʪʦʷʥʥʫʶ ʧʨʷʤʫʶ ʵʧʶʨʘ ʄʦʥʞʘ ʦʙʦʟʥʘʯʘʶʪ k.  
ʇʨʦʝʢʮʠʠ ʪʦʯʝʢ, ʣʠʥʠʡ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʣʶʙʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʠʛʫ-

ʨʳ ʦʙʦʟʥʘʯʘʶʪʩʷ ʪʝʤʠ ʞʝ ʙʫʢʚʘʤʠ (ʠʣʠ ʮʠʬʨʘʤʠ), ʯʪʦ ʠ ʦʨʠʛʠʥʘʣ, ʩ 

ʜʦʙʘʚʣʝʥʠʝʤ ʥʠʞʥʝʛʦ ʠʥʜʝʢʩʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ, 

ʥʘ ʢʦʪʦʨʦʡ ʦʥʠ ʧʦʣʫʯʝʥʳ:  
A1, B1, C1, D1, é,L1, M1, N1, é ï ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʧʨʦʝʢʮʠʠ ʪʦʯʝʢ; 

A2, B2, C2, D2, é,L2, M2, N2, é ï ʬʨʦʥʪʘʣʴʥʳʝ ʧʨʦʝʢʮʠʠ ʪʦʯʝʢ; 

A3, B3, C3, D3, é,L3, M3, N3, éï ʧʨʦʬʠʣʴʥʳʝ ʧʨʦʝʢʮʠʠ ʪʦʯʝʢ;  
ʘ1, b1, c1, d1, é,l1, m1, n1, é ï ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʧʨʦʝʢʮʠʠ ʣʠʥʠʡ; 

a2, b2, c2, d2, é,l2, m2, n2, é ï ʬʨʦʥʪʘʣʴʥʳʝ ʧʨʦʝʢʮʠʠ ʣʠʥʠʡ; a3, 

b3, c3, d3, é,l3, m3, n3, é ï ʧʨʦʬʠʣʴʥʳʝ ʧʨʦʝʢʮʠʠ ʣʠʥʠʡ;  
Ŭ1, ɓ1, ɔ1, ŭ1, é, ɕ1, ɖ1, ɚ1, éï ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʧʨʦʝʢʮʠʠ ʧʦʚʝʨʭʥʦʩʪʝʡ; 

Ŭ2, ɓ2, ɔ2, ŭ2, é, ɕ2, ɖ2, ɚ2, éïʬʨʦʥʪʘʣʴʥʳʝ ʧʨʦʝʢʮʠʠ ʧʦʚʝʨʭʥʦʩʪʝʡ; Ŭ3, 

ɓ3, ɔ3, ŭ3, é, ɕ3, ɖ3, ɚ3, éïʧʨʦʬʠʣʴʥʳʝ ʧʨʦʝʢʮʠʠ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʉʣʝʜʳ 

ʧʨʷʤʳʭ (ʣʠʥʠʡ) ʦʙʦʟʥʘʯʘʶʪʩʷ ʧʨʦʧʠʩʥʳʤʠ ʙʫʢʚʘʤʠ, ʩ ʢʦʪʦ-  
ʨʳʭ ʥʘʯʠʥʘʶʪʩʷ ʩʣʦʚʘ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʥʘʟʚʘʥʠʝ (ʚ ʣʘʪʠʥʩʢʦʡ ʪʨʘʥʩ-

ʢʨʠʧʮʠʠ) ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ, ʢʦʪʦʨʫʶ ʧʝʨʝʩʝʢʘʝʪ ʣʠʥʠʷ.  
ʅʘʧʨʠʤʝʨ: H ï ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʩʣʝʜ ʧʨʷʤʦʡ (ʣʠʥʠʠ) ʘ; 

F ï ʬʨʦʥʪʘʣʴʥʳʡ ʩʣʝʜ ʧʨʷʤʦʡ (ʣʠʥʠʠ) ʘ;  
P ï ʧʨʦʬʠʣʴʥʳʡ ʩʣʝʜ ʧʨʷʤʦʡ (ʣʠʥʠʠ) ʘ.  
ʉʣʝʜʳ ʧʣʦʩʢʦʩʪʝʡ (ʧʦʚʝʨʭʥʦʩʪʝʡ) ʦʙʦʟʥʘʯʘʶʪʩʷ ʪʝʤʠ ʞʝ ʙʫʢʚʘʤʠ, 

ʯʪʦ ʛʦʨʠʟʦʥʪʘʣʴ ʠ ʬʨʦʥʪʘʣ,ɹ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʚʝʨʭʥʝʛʦ ʠʥʜʝʢʩʘ, ʧʦʜʯʝʨ-

ʢʠʚʘʶʱʝʛʦ, ʯʪʦ ʵʪʠ ʣʠʥʠʠ ʣʝʞʘʪ ʚ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ ʠ ʧʨʠʥʘʜʣʝʞʘʪ 

ʧʣʦʩʢʦʩʪʠ.  
ʅʘʧʨʠʤʝʨ: h

0
 ï ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʩʣʝʜ ʧʣʦʩʢʦʩʪʠ (ʧʦʚʝʨʭʥʦʩʪʠ); 
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f
0
 ï ʬʨʦʥʪʘʣʴʥʳʡ ʩʣʝʜ ʧʣʦʩʢʦʩʪʠ (ʧʦʚʝʨʭʥʦʩʪʠ); 

p
0
 ï ʧʨʦʬʠʣʴʥʳʡ ʩʣʝʜ ʧʣʦʩʢʦʩʪʠ (ʧʦʚʝʨʭʥʦʩʪʠ). 

ʆʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ:  
|| ï ʧʘʨʘʣʣʝʣʴʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ; ſ ï ʩʦʚʧʘʜʝʥʠʝ 

ʜʚʫʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ;  
ï ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ; ^ 

ï ʟʥʘʢ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʩʦʶʟʫ çʠè;  
= ï ʨʝʟʫʣʴʪʘʪ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ; 

ž ï ʧʝʨʝʩʝʯʝʥʠʝ ʜʚʫʭ ʵʣʝʤʝʥʪʦʚ; 

ï ʟʥʘʢ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠ ʚʢʣʶʯʝʥʠʷ ʜʣʷ ʪʦʯʢʠ; 

ï ʟʥʘʢ ʦʙʲʝʜʠʥʝʥʠʷ; 
ï ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʦʜʥʦʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʜʨʫʛʦʤʫ; 

 ï ʩʢʨʝʱʠʚʘʶʱʠʝʩʷ ʧʨʷʤʳʝ. 
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1. ȸȱȾȺȰɇ ȻȼȺȱɂȴȼȺȮȬȹȴɋ  

ȹȬɃȱȼȾȬȾȱȷɈȹȺȵ ȯȱȺȸȱȾȼȴȴ 
 

1.1. Ȼɜɑɐɘɑɞ əɌɣɑɜɞɌɞɑɗɨəɚɕ ɏɑɚɘɑɞɜɔɔ 
 
ʅʘʯʝʨʪʘʪʝʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʥʘʫʢ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʩʥʦʚʫ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʆʥʘ 

ʠʟʫʯʘʝʪ ʤʝʪʦʜʳ ʠʟʦʙʨʘʞʝʥʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ 

ʥʘ ʧʣʦʩʢʦʩʪʷʭ ʠ ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʤʝ-

ʪʨʠʯʝʩʢʠʭ ʠ ʧʦʟʠʮʠʦʥʥʳʭ ʟʘʜʘʯ. 

ʋʢʘʟʘʥʥʳʝ ʤʝʪʦʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ, ʧʨʦʝʢʪʠʨʦ-

ʚʘʥʠʠ ʠ ʠʟʦʙʨʘʞʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʩʣʦʞʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʪʝʭʥʠʯʝʩʢʠʭ 

ʬʦʨʤ, ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʦʙʲʝʢʪʘʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʪʨʘʥʩʧʦʨʪʘ. ʂʨʦʤʝ ʵʪʦʛʦ, ʤʝʪʦʜʳ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʧʦʟʚʦʣʷʶʪ 

ʨʝʰʘʪʴ ʤʥʦʛʠʝ ʥʘʫʯʥʳʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʟʘʜʘʯʠ ʩʧʝʮʠʘʣʴʥʳʭ ʠʥʞʝʥʝʨ-ʥʳʭ 

ʜʠʩʮʠʧʣʠʥ (ʤʝʭʘʥʠʢʠ, ʭʠʤʠʠ, ʢʨʠʩʪʘʣʣʦʛʨʘʬʠʠ, ʢʘʨʪʦʛʨʘʬʠʠ, ʠʥ-

ʩʪʨʫʤʝʥʪʦʚʝʜʝʥʠʷ ʠ ʜʨ.)  
ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʩʣʦʞʥʳʭ ʬʦʨʤ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ-

ʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʢʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘ ʥʘʭʦʜʷʪ ʚʩʝ ʙʦʣʴʰʝʝ ʧʨʠ-

ʤʝʥʝʥʠʝ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʦʚʨʝʤʝʥʥʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʝʭʥʠʢʠ. ʆʩʥʦʚʦʡ 

ʪʘʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʥʘʯʝʨʪʘʪʝʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ.  
ʀʟʫʯʝʥʠʝ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʧʦʤʦʛʘʝʪ ʨʘʟʚʠʚʘʪʴ ʫ ʯʝʣʦʚʝʢʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʤʳʰʣʝʥʠʝ, ʙʝʟ ʢʦʪʦʨʦʛʦ ʥʝʤʳʩʣʠʤʦ ʥʠʢʘʢʦʝ ʠʥʞʝ-

ʥʝʨʥʦʝ ʪʚʦʨʯʝʩʪʚʦ. 
 

1.2. Ƚɛɚɝɚɍɧ ɛɜɚɑɢɔɜɚɎɌəɔɫ 
 
ɺ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʣʫʯʘʶʪ ʤʝʪʦʜʦʤ ʧʨʦʝ-

ʮʠʨʦʚʘʥʠʷ
1
. ʀʜʝʷ ʤʝʪʦʜʘ ʧʦʢʘʟʘʥʘ ʥʘ ʧʨʠʤʝʨʝ ʧʨʦʝʮʠʨʦʚʘʥʠʷ ʪʦʯʢʠ  

(ʨʠʩ. 1.1).  
ʇʫʩʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʦʠʟʚʦʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʘ ʪʦʯʢʘ ɸ ï ʦʙʲʝʢʪ ʧʨʦ-

ʝʮʠʨʦʚʘʥʠʷ, ʟʘʜʘʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʦʝʮʠʨʦʚʘʥʠʷ ʠ ʟʘʜʘʥʘ ʪʦʯʢʘ S ï ʮʝʥʪʨ 

ʧʨʦʝʮʠʨʦʚʘʥʠʷ. ɿʘ ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ (ʢʘʨʪʠʥʥʫʶ ʧʣʦʩʢʦʩʪʴ ʧʨʠʥʷʪʘ 
 

1 ʆʪ ʣʘʪ. projection ï ʙʨʦʩʘʥʠʝ ʚʧʝʨʸʜ [3,4]. 
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ʧʣʦʩʢʦʩʪʴ 1́). ʏʝʨʝʟ ʪʦʯʢʠ S ʠ ɸ ʥʘ ʧʨʷʤʦʡ ǎ ʧʨʦʚʝʜʸʤ ʧʨʦʝʮʠʨʫʶʱʫʶ 

ʧʨʷʤʫʶ SA ʠ ʥʘʡʜʸʤ ɸ1 ï ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʦʝʮʠʨʫʶʱʝʡ ʧʨʷʤʦʡ SA 

ʩ ʧʣʦʩʢʦʩʪʴʶ ʧʨʦʝʢʮʠʡ 1́: ɸ1 = SA ž ˊ1. ʊʦʯʢʘ ɸ1 ï ʧʨʦʝʢʮʠʷ ʪʦʯʢʠ ɸ, 

ʧʦʩʪʨʦʝʥʥʘʷ ʠʟ ʮʝʥʪʨʘ S ʥʘ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ 1́. ʇʣʦʩʢʦʩʪʴ, ʧʨʦʭʦ-
ʜʷʱʘʷ ʯʝʨʝʟ ʪʦʯʢʠ S ʠ ɸ, ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʝʮʠʨʫʶʱʝʡ.  
ʇʨʦʝʢʮʠʷ ʣʶʙʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʠʛʫʨʳ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʧʨʦʝʢʮʠʡ 

ʚʩʝʭ ʝʝ ʪʦʯʝʢ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ. ʅʘʧʨʘʚʣʝʥʠʝ 

ʧʨʦʝʮʠʨʫʶʱʝʡ ʧʨʷʤʦʡ ǎ ʠ ʧʦʣʦʞʝʥʠʝ ʧʣʦʩʢʦʩʪʠ 1́ ʦʧʨʝʜʝʣʷʶʪ ʘʧʧʘ-  
ʨʘʪ ʧʨʦʝʮʠʨʦʚʘʥʠʷ. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩ. 1.1. ʇʨʦʝʢʮʠʷ ʪʦʯʢʠ ɸ ʥʘ ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ 1́ 

 
ʎʝʥʪʨʘʣʴʥʳʤ ʧʨʦʝʮʠʨʦʚʘʥʠʝʤ ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʦʝ ʧʨʦʝʮʠʨʦʚʘʥʠʝ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʚʩʝ ʧʨʦʝʮʠʨʫʶʱʠʝ ʣʫʯʠ ʠʩʭʦʜʷʪ ʠʟ ʦʜʥʦʡ ʪʦʯʢʠ S ï ʮʝʥ-ʪʨʘ 

ʧʨʦʝʮʠʨʦʚʘʥʠʷ (ʨʠʩ. 1.2). 

 
 
 
 
 
 
 
 
 
 
 
 
 

ʈʠʩ. 1.2. ʇʨʠʤʝʨ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʝʮʠʨʦʚʘʥʠʷ 
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ʇʘʨʘʣʣʝʣʴʥʦʝ ʧʨʦʝʮʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʮʝʥʪʨʘʣʴ-

ʥʦʛʦ, ʢʦʛʜʘ ʮʝʥʪʨ ʧʨʦʝʮʠʨʦʚʘʥʠʷ ʫʜʘʣʝʥ ʚ ʙʝʩʢʦʥʝʯʥʦʩʪʴ ʦʪ ʧʣʦʩʢʦʩʪʠ 

ʧʨʦʝʢʮʠʡ 1́ ʠ ʚʩʝ ʧʨʦʝʮʠʨʫʶʱʠʝ ʧʨʷʤʳʝ ʧʘʨʘʣʣʝʣʴʥʳ, ʟʘʜʘʥʥʦʤʫ ʥʘ-

ʧʨʘʚʣʝʥʠʶ ʧʨʦʝʮʠʨʦʚʘʥʠʷ S (ʨʠʩ. 1.3).  
ʇʨʠ ʟʘʜʘʥʥʦʤ ʘʧʧʘʨʘʪʝ ʧʨʦʝʮʠʨʦʚʘʥʠʷ ʢʘʞʜʦʡ ʪʦʯʢʝ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʥʘ ʠ ʪʦʣʴʢʦ ʦʜʥʘ ʪʦʯʢʘ ʥʘ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ. 

 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩ. 1.3. ʇʨʠʤʝʨ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʦʝʮʠʨʦʚʘʥʠ ̫
 
ʆʜʥʘ ʧʨʦʝʢʮʠʷ ʪʦʯʢʠ ʥʝ ʦʧʨʝʜʝʣʷʝʪ ʧʦʣʦʞʝʥʠʷ ʵʪʦʡ ʪʦʯʢʠ ʚ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʨʦʝʢʮʠʠ ɸ1 ʤʦʞʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʙʝʩʯʠʩ-

ʣʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ ɸ', ɸ", é, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʧʨʦʝʮʠʨʫʶʱʝʡ 

ʧʨʷʤʦʡ  (ʨʠʩ. 1.4). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩ. 1.4. ʇʨʠʤʝʨ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʥʦʞʝʩʪʚʘ 

ʪʦʯʝʢ ʥʘ ʧʨʦʝʮʠʨʫʶʱʝʡ ʧʨʷʤʦʡ 
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʪʦʯʢʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʠ ʣʶʙʦʤ ʘʧ-

ʧʘʨʘʪʝ ʧʨʦʝʮʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʜʚʝ ʝʝ ʧʨʦʝʢʮʠʠ, ʧʦʣʫʯʝʥʥʳʭ 

ʧʨʠ ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʨʦʝʮʠʨʦʚʘʥʠʷ (ʠʣʠ ʧʨʠ ʜʚʫʭ ʨʘʟʣʠʯ-

ʥʳʭ ʮʝʥʪʨʘʭ ʧʨʦʝʮʠʨʦʚʘʥʠʷ).  
ʀʟ ʨʠʩ. 1.5 ʚʠʜʥʦ, ʯʪʦ ʜʚʝ ʧʨʦʝʢʮʠʠ ʪʦʯʢʠ ɸ (ɸ1 ʠ ɸ2), ʧʦʣʫʯʝʥʥʳʝ 

ʧʨʠ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʨʦʝʮʠʨʦʚʘʥʠʷ S1 ʠ S2 , ʦʧʨʝʜʝʣʷʶʪ ʝʜʠʥʩʪʚʝʥ-
ʥʳʤ ʦʙʨʘʟʦʤ ʧʦʣʦʞʝʥʠʝ ʩʘʤʦʡ ʪʦʯʢʠ ɸ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ï ʢʘʢ ʧʝʨʝʩʝʯʝ-

ʥʠʝ ʧʨʦʝʮʠʨʫʶʱʠʭ ʧʨʷʤʳʭ 1 ʠ 2, ʧʨʦʚʝʜʝʥʥʳʭ ʠʟ ʧʨʦʝʢʮʠʡ ɸ1 ʠ ɸ2 
ʧʘʨʘʣʣʝʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʨʦʝʮʠʨʦʚʘʥʠʷ S1 ʠ S2. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ʈʠʩ. 1.5. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʪʦʯʢʠ ɸ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

 

1.3. ȴəɎɌɜɔɌəɞəɧɑ ɝɎɚɕɝɞɎɌ ɛɌɜɌɗɗɑɗɨəɚɏɚ ɛɜɚɑɢɔɜɚɎɌəɔɫ 
 
ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʨʦʝʮʠʨʫʶʪʩʷ ʥʘ ʧʣʦ-

ʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ ʩ ʠʩʢʘʞʝʥʠʝʤ. ʇʨʦʝʢʮʠʠ ʥʝ ʩʦʭʨʘʥʷʶʪ ʣʠʥʝʡʥʳʝ ʠ 

ʫʛʣʦʚʳʝ ʚʝʣʠʯʠʥʳ ʦʨʠʛʠʥʘʣʘ. ʍʘʨʘʢʪʝʨ ʠʩʢʘʞʝʥʠʡ ʟʘʚʠʩʠʪ ʦʪ ʧʦʣʦʞʝ-

ʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʠʛʫʨʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʦʪ ʘʧʧʘʨʘʪʘ ʧʨʦʝʮʠʨʦʚʘ-ʥʠʷ 

ʠ ʦʪ ʧʦʣʦʞʝʥʠʷ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ. ʆʜʥʘʢʦ ʥʝʢʦʪʦʨʳʝ ʛʝʦʤʝʪʨʠ-

ʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʬʠʛʫʨ ʦʩʪʘʶʪʩʷ ʥʝʠʟʤʝʥʥʳʤʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʮʠʨʦʚʘ-

ʥʠʷ. ʊʘʢʠʝ ʩʚʦʡʩʪʚʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ ʥʘʟʳʚʘʶʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤʠ 

ʠʣʠ ʠʥʚʘʨʠʘʥʪʥʳʤʠ ʜʣʷ ʜʘʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʨʦʝʮʠʨʦʚʘʥʠʷ.  
ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʠʥʚʘʨʠʘʥʪʥʳʝ ʩʚʦʡʩʪʚʘ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʦʝ-

ʮʠʨʦʚʘʥʠʷ.  
1. ʇʨʦʝʢʮʠʷ ʪʦʯʢʠ ʝʩʪʴ ʪʦʯʢʘ  
ʕʪʦ ʦʯʝʚʠʜʥʦ ʠʟ ʩʘʤʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʝʢʮʠʠ ʢʘʢ ʪʦʯʢʘ ʧʝʨʝʩʝʯʝ-

ʥʠʷ ʧʨʦʝʮʠʨʫʶʱʝʡ ʧʨʷʤʦʡ ʩ ʧʣʦʩʢʦʩʪʴʶ. 
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2. ʇʨʦʝʢʮʠʷ ʧʨʷʤʦʡ ʝʩʪʴ ʧʨʷʤʘʷ (ʨʠʩ. 1.6)  
ɺʩʝ ʧʨʦʝʮʠʨʫʶʱʠʝ ʧʨʷʤʳʝ, ʧʨʦʭʦʜʷʱʠʝ ʯʝʨʝʟ ʪʦʯʢʠ ʧʨʷʤʦʡ ʘ, ʧʘ-

ʨʘʣʣʝʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʨʦʝʮʠʨʦʚʘʥʠʷ S, ʦʙʨʘʟʫʶʪ ʧʨʦʝʮʠʨʫʶʱʫʶ, 

ʠʣʠ ʣʫʯʝʚʫʶ, ʧʣʦʩʢʦʩʪʴ Ŭ. 
 
 

 

ǰ 
 

 

 
 
 
 

 

Sk 

 

1 

 

 
ʈʠʩ. 1.6. ʀʥʚʘʨʠʘʥʪʥʳʝ ʩʚʦʡʩʪʚʘ 2, 3, 4 

 

ʇʨʦʝʢʮʠʷ ʧʨʷʤʦʡ ʘ ʥʘ ʧʣʦʩʢʦʩʪʴ 1́ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʣʠʥʠʷ ʧʝʨʝ-

ʩʝʯʝʥʠʷ ʵʪʦʡ ʣʫʯʝʚʦʡ ʧʣʦʩʢʦʩʪʠ Ŭ ʩ ʧʣʦʩʢʦʩʪʴʶ 1́, ʪ. ʝ. ʧʨʷʤʘʷ.  
3. ɽʩʣʠ ʪʦʯʢʘ ʂ ʧʨʠʥʘʜʣʝʞʠʪ ʧʨʷʤʦʡ ʘ, ʪʦ ʠ ʧʨʦʝʢʮʠʷ ʵʪʦʡ ʪʦʯʢʠ 

ʧʨʠʥʘʜʣʝʞʠʪ ʧʨʦʝʢʮʠʠ ʧʨʷʤʦʡ (ʨʠʩ. 1.6).  
ʕʪʦ ʩʚʦʡʩʪʚʦ ʩʣʝʜʫʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʝʢʮʠʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʠʛʫʨʳ ʢʘʢ ʤʥʦʞʝʩʪʚʘ ʧʨʦʝʢʮʠʡ ʚʩʝʭ ʪʦʯʝʢ.  
ɽʩʣʠ ʪʦʯʢʘ ʂ ʧʨʠʥʘʜʣʝʞʠʪ ʧʨʷʤʦʡ ʘ ʠ ʧʣʦʩʢʦʩʪʠ Ŭ, ʪʦ ʠ ʧʨʦʝʮʠʨʫ-

ʶʱʠʡ ʣʫʯ Sʂ ʧʨʠʥʘʜʣʝʞʠʪ ʧʣʦʩʢʦʩʪʠ Ŭ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʦʪ ʣʫʯ ʧʝʨʝ-

ʩʝʯʝʪ ʧʣʦʩʢʦʩʪʴ 1́ ʚ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʧʣʦʩʢʦʩʪʝʡ Ŭ ʠ ́1, ʪ. ʝ. ʚ ʪʦʯʢʝ 

ʂ1, ʧʨʠʥʘʜʣʝʞʘʱʝʡ ʧʨʦʝʢʮʠʠ ʧʨʷʤʦʡ ʘ1.  
4. ɽʩʣʠ ʪʦʯʢʘ ʂ ʜʝʣʠʪ ʦʪʨʝʟʦʢ ɸD ʚ ʦʪʥʦʰʝʥʠʠ m:n ʪʦ ʠ ʧʨʦʝʢ-ʮʠʠ 

ʵʪʦʡ ʪʦʯʢʠ ʜʝʣʷʪ ʚ ʪʘʢʦʤ ʞʝ ʦʪʥʦʰʝʥʠʠ ʧʨʦʝʢʮʠʠ ʵʪʦʛʦ ʦʪʨʝʟʢʘ  
(ʨʠʩ. 1.6):  
ʌʠʛʫʨʘ AEE1A1 ï ʪʨʘʧʝʮʠʷ. ʇʨʷʤʘʷ ʂʂ1 ʧʘʨʘʣʣʝʣʴʥʘ ʙʦʢʦʚʳʤ ʩʪʦ-

ʨʦʥʘʤ ʪʨʘʧʝʮʠʠ ɸɸ1 ʠ EE1, ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʜʝʣʠʪ ʝʝ ʩʪʦʨʦʥʳ ɸE ʠ ɸ1E1 
ʥʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʝ ʯʘʩʪʠ. 
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5. ʇʨʦʝʢʮʠʷ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʳʭ ʝʩʪʴ ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ 

ʧʨʦʝʢʮʠʡ ʵʪʠʭ ʧʨʷʤʳʭ (ʨʠʩ. 1.7). ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʪʦʯʢʘ ʂ ʧʨʠʥʘʜʣʝʞʠʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʷʤʳʤ ɸɺ ʠ CD. ʇʦ ʪʨʝʪʴʝʤʫ ʠʥʚʘʨʠʘʥʪʥʦʤʫ ʩʚʦʡʩʪʚʫ 

ʧʨʦʝʢʮʠʷ ʵʪʦʡ ʪʦʯʢʠ ʂ1 ʜʦʣʞʥʘ ʧʨʠʥʘʜʣʝʞʘʪʴ ʧʨʦʝʢʮʠʷʤ ʵʪʠʭ ʧʨʷʤʳʭ, 

ʪ. ʝ. ʜʦʣʞʥʘ ʷʚʣʷʪʴʩʷ ʪʦʯʢʦʡ ʧʝʨʝʩʝʯʝʥʠʷ ʵʪʠʭ ʧʨʦʝʢʮʠʡ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩ. 1.7. ʇʨʠʤʝʨ ʠʥʚʘʨʠʘʥʪʥʦʛʦ ʩʚʦʡʩʪʚʘ 5 
 

6. ʇʨʦʝʢʮʠʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʷʤʳʭ ʧʘʨʘʣʣʝʣʴʥʳ (ʨʠʩ. 1.8) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ʈʠʩ. 1.8. ʇʨʠʤʝʨ ʠʥʚʘʨʠʘʥʪʥʦʛʦ ʩʚʦʡʩʪʚʘ 6 
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ʃʫʯʝʚʳʝ ʧʣʦʩʢʦʩʪʠ Ŭ ʠ ɓ, ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʧʘʨʘʣʣʝʣʴʥʳʝ ʧʨʷʤʳʝ ɸɺ 

ʠ CD. ʆʥʠ ʧʘʨʘʣʣʝʣʴʥʳ, ʪʘʢ ʢʘʢ ʜʚʝ ʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʧʨʷʤʳʝ ʦʜʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʧʘʨʘʣʣʝʣʴʥʳ ʜʚʫʤ ʧʝʨʝʩʝʢʘʶʱʠʤʩʷ ʧʨʷʤʳʤ ʜʨʫʛʦʡ ʧʣʦʩʢʦ-

ʩʪʠ (ɸɺƐCD ʠ ɸɸƐʉʉ1). ʅʦ ʜʚʝ ʧʘʨʘʣʣʝʣʴʥʳʝ ʧʣʦʩʢʦʩʪʠ ʧʝʨʝʩʝʢʘʶʪ-ʩʷ 

ʩ ʪʨʝʪʴʝʡ ʧʦ ʧʘʨʘʣʣʝʣʴʥʳʤ ʧʨʷʤʳʤ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ɸ1ɺ1Ɛʉ1D1.  
7. ʇʣʦʩʢʠʡ ʤʥʦʛʦʫʛʦʣʴʥʠʢ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʨʦʝʮʠʨʫʝʪʩʷ ʚ ʤʥʦʛʦʫ-

ʛʦʣʴʥʠʢ ʩ ʪʝʤ ʞʝ ʯʠʩʣʦʤ ʚʝʨʰʠʥ.  
ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʤʥʦʛʦʫʛʦʣʴʥʠʢ (ʧʣʦʩʢʘʷ ʣʦʤʘʥʘʷ ʠʣʠ ʢʨʠ-

ʚʘʷ ʣʠʥʠʷ) ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʧʨʦʝʮʠʨʫʶʱʝʡ (ʣʫʯʝʚʦʡ) ʧʣʦʩʢʦʩʪʠ. ʊʘ-

ʢʦʡ ʤʥʦʛʦʫʛʦʣʴʥʠʢ ʧʨʦʝʮʠʨʫʝʪʩʷ ʚ ʧʨʷʤʫʶ ʣʠʥʠʶ (ʨʠʩ. 1. 9). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩ. 1.9. ʇʨʠʤʝʨʳ ʠʥʚʘʨʠʘʥʪʥʳʭ ʩʚʦʡʩʪʚ 7, 8 
 

8. ʇʨʷʤʘʷ, ʧʘʨʘʣʣʝʣʴʥʘʷ ʥʘʧʨʘʚʣʝʥʠʶ ʧʨʦʝʮʠʨʦʚʘʥʠʷ, ʧʨʦʝʮʠʨʫʝʪ-ʩʷ 

ʥʘ ʧʣʦʩʢʦʩʪʴ ʚ ʪʦʯʢʫ (ʨʠʩ. 1.9) 

9. ʇʨʦʝʢʮʠʷ ʧʣʦʩʢʦʡ ʬʠʛʫʨʳ, ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ, 

ʢʦʥʛʨʫʵʥʪʥʘ ʵʪʦʡ ʬʠʛʫʨʝ (ʨʠʩ. 1.10). 

ɼʚʝ ʬʠʛʫʨʳ ʥʘʟʳʚʘʶʪʩʷ ʢʦʥʛʨʫʵʥʪʥʳʤʠ, ʠʣʠ ʨʘʚʥʳʤʠ, ʝʩʣʠ ʩʫ-

ʱʝʩʪʚʫʝʪ ʠʟʦʤʝʪʨʠʷ ʧʣʦʩʢʦʩʪʠ, ʢʦʪʦʨʘʷ ʧʝʨʝʚʦʜʠʪ ʬʠʛʫʨʳ ʦʜʥʫ ʚ ʜʨʫ-

ʛʫʶ. ʅʘʧʨʠʤʝʨ, ʚ ʝʚʢʣʠʜʦʚʦʡ ʛʝʦʤʝʪʨʠʠ ʜʚʝ ʬʠʛʫʨʳ ʥʘʟʳʚʘʶʪʩʷ ʢʦʥ-

ʛʨʫʵʥʪʥʳʤʠ, ʝʩʣʠ ʦʜʥʘ ʠʟ ʥʠʭ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʚʝʜʝʥʘ ʚ ʜʨʫʛʫʶ ʩʜʚʠ-

ʛʦʤ, ʚʨʘʱʝʥʠʝʤ ʠ ʟʝʨʢʘʣʴʥʳʤ ʦʪʦʙʨʘʞʝʥʠʝʤ.  
ʉʣʝʜʩʪʚʠʷ ʵʪʦʛʦ ʠʥʚʘʨʠʘʥʪʥʦʛʦ ʩʚʦʡʩʪʚʘ ʩʣʝʜʫʶʱʠʝ:  
1. ʇʨʦʝʢʮʠʷ ʦʪʨʝʟʢʘ ʧʨʷʤʦʡ, ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ, 

ʢʦʥʛʨʫʵʥʪʥʘ ʠ ʧʘʨʘʣʣʝʣʴʥʘ ʩʘʤʦʤʫ ʦʪʨʝʟʢʫ (ʨʠʩ. 1.10): 
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2. ʇʨʦʝʢʮʠʷ ʫʛʣʘ, ʩʪʦʨʦʥʳ ʢʦʪʦʨʦʛʦ ʧʘʨʘʣʣʝʣʴʥʳ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢ-

ʮʠʡ, ʢʦʥʛʨʫʵʥʪʥʘ ʵʪʦʤʫ ʫʛʣʫ (ʨʠʩ. 1.10). 

 
 
 
 
 
 
 
 
 
 
 
 

 
. 

 
ʈʠʩ. 1.10. ʇʨʠʤʝʨ ʠʥʚʘʨʠʘʥʪʥʦʛʦ ʩʚʦʡʩʪʚʘ 9 ʠ ʝʛʦ ʩʣʝʜʩʪʚʠʡ 

 

1.4. ȺɜɞɚɏɚəɌɗɨəɚɑ ɛɜɚɑɢɔɜɚɎɌəɔɑ 
 
ʆʨʪʦʛʦʥʘʣʴʥʦʝ ʧʨʦʝʮʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʧʘʨʘʣ-

ʣʝʣʴʥʦʛʦ ʧʨʦʝʮʠʨʦʚʘʥʠʷ, ʢʦʛʜʘ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʦʝʮʠʨʦʚʘʥʠʷ (ʦʨʪʦʛʦ-

ʥʘʣʴʥʦ) ʢ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ S  ̂ 1́ (ʨʠʩ. 1.11). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʝʢ-

ʮʠʷ ʠʟʦʙʨʘʞʘʝʤʦʛʦ ʦʙʲʝʢʪʘ ʥʘʟʳʚʘʝʪʩʷ ʦʨʪʦʛʦʥʘʣʴʥʦʡ.  
ʆʨʪʦʛʦʥʘʣʴʥʦʝ ʧʨʦʝʮʠʨʦʚʘʥʠʝ ʥʘʭʦʜʠʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʠʥ-

ʞʝʥʝʨʥʦʡ ʧʨʘʢʪʠʢʝ ʜʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ ʥʘ ʧʣʦʩʢʦ-

ʩʪʠ, ʪ. ʢ. ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʮʝʥʪʨʘʣʴʥʳʤ ʠ ʧʘʨʘʣʣʝʣʴ-

ʥʳʤ (ʢʦʩʦʫʛʦʣʴʥʳʤ) ʧʨʦʝʮʠʨʦʚʘʥʠʝʤ ʢ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ:  
ʘ) ʧʨʦʩʪʦʪʫ ʛʨʘʬʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʨʪʦʛʦʥʘʣʴ-

ʥʳʭ ʧʨʦʝʢʮʠʡ ʪʦʯʝʢ;  
ʙ) ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʦʭʨʘʥʠʪʴ ʥʘ ʧʨʦʝʢʮʠ-

ʷʭ ʬʦʨʤʫ ʠ ʨʘʟʤʝʨʳ ʧʨʦʝʮʠʨʫʝʤʦʡ ʬʠʛʫʨʳ.  
ʋʢʘʟʘʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʙʝʩʧʝʯʠʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʦʨʪʦʛʦ-

ʥʘʣʴʥʦʛʦ ʧʨʦʝʮʠʨʦʚʘʥʠʷ ʚ ʪʝʭʥʠʢʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʤʘʰʠ-

ʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʯʝʨʪʝʞʝʡ.  
ɼʣʷ ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ ʧʨʦʝʮʠʨʦʚʘʥʠʷ ʩʧʨʘʚʝʜʣʠʚʳ ʚʩʝ ʜʝʚʷʪʴ ʠʥʚʘʨʠ-

ʘʥʪʥʳʭ ʩʚʦʡʩʪʚ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʦʝʮʠʨʦʚʘʥʠʷ, ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ. ʂʨʦʤʝ 

ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʝʱʝ ʦʜʥʦ, ʜʝʩʷʪʦʝ, ʠʥʚʘʨʠʘʥʪʥʦʝ ʩʚʦʡ-ʩʪʚʦ, 

ʢʦʪʦʨʦʝ ʩʧʨʘʚʝʜʣʠʚʦ ʪʦʣʴʢʦ ʜʣʷ ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ ʧʨʦʝʮʠʨʦʚʘʥʠʷ. 
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10. ɽʩʣʠ ʭʦʪʷ ʙʳ ʦʜʥʘ ʩʪʦʨʦʥʘ ʧʨʷʤʦʛʦ ʫʛʣʘ ʧʘʨʘʣʣʝʣʴʥʘ ʧʣʦʩʢʦ-ʩʪʠ 

ʧʨʦʝʢʮʠʡ, ʪʦ ʥʘ ʵʪʫ ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ ʧʨʷʤʦʡ ʫʛʦʣ ʧʨʦʝʮʠʨʫʝʪ-ʩʷ ʙʝʟ 

ʠʩʢʘʞʝʥʠʷ (ʨʠʩ. 1.11). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʈʠʩ. 1.11. ʆʨʪʦʛʦʥʘʣʴʥʘʷ ʧʨʦʝʢʮʠʷ ʧʨʷʤʦʛʦ ʫʛʣʘ 
 
ʅʘ ʨʠʩ. 1.11 ʧʦʢʘʟʘʥ ʧʨʷʤʦʡ ʫʛʦʣ ɸɺD, ʦʙʝ ʩʪʦʨʦʥʳ ʢʦʪʦʨʦʛʦ ʧʘ-

ʨʘʣʣʝʣʴʥʳ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ 1́. ʇʦ ʠʥʚʘʨʠʘʥʪʥʦʤʫ ʩʚʦʡʩʪʚʫ 9 ʵʪʦʪ 

ʫʛʦʣ ʧʨʦʝʮʠʨʫʝʪʩʷ ʥʘ ʧʣʦʩʢʦʩʪʴ 1́ ʙʝʟ ʠʩʢʘʞʝʥʠʷ, ʪ. ʝ. ɸ1ɺ1D1=90Á.  
ɺʦʟʴʤʝʤ ʥʘ ʧʨʦʝʮʠʨʫʶʱʝʤ ʣʫʯʝ DD1 ʧʨʦʠʟʚʦʣʴʥʫʶ ʪʦʯʢʫ ʉ, ʪʦʛʜʘ 

ʧʦʣʫʯʝʥʥʳʡ ɸɺʉ ʙʫʜʝʪ ʧʨʷʤʳʤ, ʪ. ʢ. ɸɺ ̂ ɺɺ1DD1.  
ʇʨʦʝʢʮʠʝʡ ʵʪʦʛʦ ʧʨʷʤʦʛʦ ʫʛʣʘ ɸɺʉ, ʫ ʢʦʪʦʨʦʛʦ ʪʦʣʴʢʦ ʦʜʥʘ ʩʪʦʨʦʥʘ 

ɸɺ ʧʘʨʘʣʣʝʣʴʥʘ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ 1́, ʙʫʜʝʪ ʧʨʷʤʦʡ ʫʛʦʣ ɸ1ɺ1D1. 
 

1.5. ȽɔɝɞɑɘɌ ɞɜɑɡ ɛɗɚɝɖɚɝɞɑɕ ɛɜɚɑɖɢɔɕ. 
ɉɛɪɜ ȸɚəɒɌ 

 
ɺʩʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳ ʤʦʛʫʪ ʙʳʪʴ ʦʨʠʝʥ-

ʪʠʨʦʚʘʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʝʢʘʨʪʦʚʦʡ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ-

ʥʳʭ ʦʩʝʡ ï ʩʠʩʪʝʤʳ ʪʨʝʭ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʢʦʦʨʜʠʥʘʪʥʳʭ 

ʧʣʦʩʢʦʩʪʝʡ (ʨʠʩ. 1.12).  
ʕʪʠ ʢʦʦʨʜʠʥʘʪʥʳʝ ʧʣʦʩʢʦʩʪʠ ʦʙʦʟʥʘʯʘʶʪʩʷ: 

1. ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ ï 1́; 

2. ʌʨʦʥʪʘʣʴʥʘʷ ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ ï 2́; 

3. ʇʨʦʬʠʣʴʥʘʷ ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ ï 3́. 
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ʈʠʩ. 1.12. ʀʟʦʙʨʘʞʝʥʠʝ ʩʠʩʪʝʤʳ ʪʨʝʭ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ 

 
ʃʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʵʪʠʭ ʧʣʦʩʢʦʩʪʝʡ ʦʙʨʘʟʫʶʪ ʢʦʦʨʜʠʥʘʪʥʳʝ ʦʩʠ: 

ʦʩʴ ʘʙʩʮʠʩʩ ï ʍ; ʦʩʴ ʦʨʜʠʥʘʪ ï Y; ʦʩ ɹʘʧʧʣʠʢʘʪ ï Z. ʊʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ 

ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ 

ʙʫʢʚʦʡ ʆ.  
ʇʦʣʦʞʠʪʝʣʴʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʦʩʝʡ ʩʯʠʪʘʶʪ: ʜʣʷ ʦʩʠ x ï ʚʣʝʚʦ ʦʪ 

ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ, ʜʣʷ ʦʩʠ Y ï ʚ ʩʪʦʨʦʥʫ ʟʨʠʪʝʣʷ ʦʪ ʧʣʦʩʢʦʩʪʠ 2́, ʜʣʷ 

ʦʩʠ z ï ʚʚʝʨʭ ʦʪ ʧʣʦʩʢʦʩʪʠ 1́; ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʯʠʪʘʶʪ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ.  
ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʩʫʞʜʝʥʠʡ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʪʦʣʴʢʦ ʯʘʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʚʣʝʚʦ ʦʪ ʧʨʦʬʠʣʴʥʦʡ ʧʣʦ-

ʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ 3́.  
ʇʨʠ ʪʘʢʦʤ ʜʦʧʫʱʝʥʠʠ ʪʨʠ ʢʦʦʨʜʠʥʘʪʥʳʝ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ ʦʙ-

ʨʘʟʫʶʪ ʯʝʪʳʨʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʫʛʣʘ ï ʦʢʪʘʥʪʘ (ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ï 8 ʦʢ-

ʪʘʥʪʦʚ).  
ʂʘʞʜʳʡ ʠʟ ʦʢʪʘʥʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʯʘʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʚ ʢʦʪʦʨʦʤ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ (ʪʦʯʢʠ, ʧʨʷʤʳʝ, ʧʣʦʩʢʦʩʪʠ ʠ 
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ʧʦʚʝʨʭʥʦʩʪʠ), ʦʧʨʝʜʝʣʷʝʤʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʨʘʟʤʝʨʘʤʠ. ʇʦʣʦʞʝ-ʥʠʝ 

ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʦʨʜʠʥʘʪʘʤʠ ʚ ʚʳ-ʙʨʘʥʥʦʡ 

ʩʠʩʪʝʤʝ. ʉʠʩʪʝʤʘ ʪʨʸʭʤʝʨʥʘʷ, ʧʦʵʪʦʤʫ ʢʘʞʜʘʷ ʪʦʯʢʘ ʧʨʦʩʪʨʘʥ-ʩʪʚʘ 

ʠʤʝʝʪ ʪʨʠ ʢʦʦʨʜʠʥʘʪʳ ï ʭ,ʫ,z.  
ʂʦʦʨʜʠʥʘʪʦʡ ʩʯʠʪʘʝʪʩʷ ʢʨʘʪʯʘʡʰʝʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ʜʦ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ.  
ʀʟ ʨʠʩ. 1.12 ʚʠʜʥʦ, ʯʪʦ ʦʩʴ ʘʙʩʮʠʩʩ ʍ ʜʝʣʠʪ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʣʦ-

ʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ 1́ ʥʘ ʜʚʝ ʯʘʩʪʠ: ʧʝʨʝʜʥʶʶ ʧʦʣʫ 1́ (ʦʩʠ ʍ ʠ Y) ʠ ʟʘ-

ʜʥʶʶ ʧʦʣʫ 1́ (ʦʩʠ ʍ ʠ -Y).  
ʆʩʴ ʘʙʩʮʠʩʩ ʍ ʜʝʣʠʪ ʬʨʦʥʪʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ 2́ ʪʘʢʞʝ ʥʘ 

ʜʚʝ ʯʘʩʪʠ: ʚʝʨʭʥʶʶ ʧʦʣʫ 2́ (ʦʩʠ ʍ ʠ Z) ʠ ʥʠʞʥʶʶ ʧʦʣʫ 2́ (ʦʩʠ ʍ ʠ -Z).  
ʆʩʠ ʦʨʜʠʥʘʪ Y ʠ ʘʧʧʣʠʢʘʪ Z ʜʝʣʷʪ ʧʨʦʬʠʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢ-ʮʠʡ 

3́ ʥʘ ʯʝʪʳʨʝ ʯʘʩʪʠ: 

1. ɺʝʨʭʥʶʶ ʧʝʨʝʜʥʶʶ ʧʦʣʫ 3́ (ʦʩʠ Y ʠ Z) 

2. ɺʝʨʭʥʶʶ ʟʘʜʥʶʶ ʧʦʣʫ 3́ (ʦʩʠ -Y ʠ Z) 

3. ʅʠʞʥʶʶ ʧʝʨʝʜʥʶʶ ʧʦʣʫ 3́ (ʦʩʠ Y ʠ -Z) 

4. ʅʠʞʥʶʶ ʟʘʜʥʶʶ ʧʦʣʫ 3́ (ʦʩʠ -Y ʠ -Z)  
ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʧʣʦʩʢʫʶ (ʜʚʫʭʤʝʨʥʫʶ) ʤʦʜʝʣʴ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪʥʳʭ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ, ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ 1́ ʠ 

ʧʨʦʬʠʣʴʥʫʶ 3́ ʧʣʦʩʢʦʩʪʠ ʩʦʚʤʝʱʘʶʪ ʩ ʬʨʦʥʪʘʣʴʥʦʡ 2́ ʚ ʪʦʤ ʧʦʨʷʜʢʝ 

ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʩʪʨʝʣʢʘʤʠ ʥʘ ʨʠʩ. 1.12.  
ʇʨʠ ʵʪʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ 1́ ʚʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ 

ʦʩʠ ʍ ʥʘ 90Á, ʘ ʧʨʦʬʠʣʴʥʘʷ ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ 3́ ʚʨʘʱʘʝʪʩʷ ʚʦʢʨʫʛ ʦʩʠ 

Z ʪʘʢʞʝ ʥʘ 90Á (ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1.12).  
ʇʦʣʫʯʝʥʥʦʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʦʚʤʝʱʝʥʠʝ ʪʨʝʭ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ 

(ʨʠʩ. 1.13) ̫ ʚʣʷʝʪʩʷ ʧʣʦʩʢʦʡ ʤʦʜʝʣʴʶ ʩʠʩʪʝʤʳ ʪʨʝʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʢʦʦʨʜʠʥʘʪʥʳʭ ʧʣʦʩʢʦʩʪʝʡ.  
ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʣʦʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

ʬʠʛʫʨʳ ʢʘʞʜʘʷ ʝʝ ʪʦʯʢʘ ʧʨʦʝʮʠʨʫʝʪʩʷ ʦʨʪʦʛʦʥʘʣʴʥʦ ʥʘ ʧʣʦʩʢʦʩʪʠ ʧʨʦ-

ʝʢʮʠʡ 1́, 2́ ʠ ́3, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʩʦʚʤʝʱʘʶʪʩʷ ʚ ʦʜʥʫ ʧʣʦʩʢʦʩʪʴ. ʇʦʣʫ-

ʯʝʥʥʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʣʦʩʢʘʷ ʤʦʜʝʣʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʦʡ ʬʠʛʫʨʳ ʥʘʟʳʚʘʝʪʩʷ ʵʧʶʨʦʤ
2
 ʄʦʥʞʘ ʠʣʠ ʢʦʤʧʣʝʢʩʥʳʤ ʯʝʨʪʝʞʦʤ 

ʄʦʥʞʘ [1,2,5].  
ʆʙʳʯʥʦ, ʪʘʢʘʷ ʤʦʜʝʣʴ ʜʘʸʪ ʪʨʠ ʧʨʦʝʢʮʠʠ: ʬʨʦʥʪʘʣʴʥʫʶ, ʛʦʨʠʟʦʥ-

ʪʘʣɹʥʫʶ ʠ ʧʨʦʬʠʣʴʥʫʶ. 
 

2 ʕʧʁӢʨ (ʬʨ. epure ï ʯʝʨʪʸʞ) ï ʯʝʨʪʸʞ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʬʠʛʫʨʘ 

ʠʟʦʙʨʘʞʝʥʘ ʤʝʪʦʜʦʤ ʥʝʩʢʦʣʴʢʠʭ (ʧʦ ɻʆʉʊ ʪʨʸʭ, ʥʦ ʥʝ ʚʩʝʛʜʘ) ʧʣʦʩʢʦʩʪʝʡ [4]. 
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Ȼɚɜɫɐɚɖ ɛɚɝɞɜɚɑəɔɫ ɩɛɪɜɌ ɞɚɣɖɔ, 
ɜɌɝɛɚɗɚɒɑəəɚɕ Ɏ ɛɑɜɎɚɘ ɚɖɞɌəɞɑ. 

 
ʅʘ ʨʠʩ. 1.13 ʠʟʦʙʨʘʞʝʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʪʦʯʢʘ ɸ, ʢʦʦʨʜʠʥʘʪʳ ʢʦ-

ʪʦʨʦʡ (x, y, z) ʧʦʢʘʟʳʚʘʶʪ ʚʝʣʠʯʠʥʳ ʨʘʩʩʪʦʷʥʠʡ, ʥʘ ʢʦʪʦʨʳʝ ʪʦʯʢʘ ʫʜʘ-

ʣʝʥʘ ʦʪ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ʈʠʩ. 1.13. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʤʦʜʝʣʴ ʪʦʯʢʠ ɸ 

 
ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʦʨʪʦʛʦʥʘʣʴʥʳʝ ʧʨʦʝʢʮʠʠ ʪʦʯʢʠ ɸ, ʥʝʦʙʭʦ-

ʜʠʤʦ ʠʟ ʵʪʦʡ ʪʦʯʢʠ ʦʧʫʩʪʠʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨʳ ʥʘ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ. 

ʊʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʵʪʠʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʦʚ ʩ ʧʣʦʩʢʦʩʪʷʤʠ ʧʨʦʝʢʮʠʡ 

ʦʙʨʘʟʫʶʪ ʧʨʦʝʢʮʠʠ ʪʦʯʢʠ ɸ:  
ɸ1 ï ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʨʦʝʢʮʠʶ ʪʦʯʢʠ; 

ɸ2 ï ʬʨʦʥʪʘʣʴʥʫʶ ʧʨʦʝʢʮʠʶ ʪʦʯʢʠ; ɸ3 

ï ʧʨʦʬʠʣʴʥʫʶ ʧʨʦʝʢʮʠʶ ʪʦʯʢʠ.  
ʅʘ ʨʠʩ. 1.14 ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ 1́ ʠ ́3 ʩʦʚʤʝʱʝʥʳ ʩ ʧʣʦʩʢʦʩʪʴʶ 

ʯʝʨʪʝʞʘ (ʩ ʧʣʦʩʢʦʩʪʴʶ ʧʨʦʝʢʮʠʠ 2́), ʘ ʚʤʝʩʪʝ ʩ ʥʠʤʠ ʩʦʚʤʝʱʝʥʳ ʩ ʧʣʦ-

ʩʢʦʩʪʴʶ ʯʝʨʪʝʞʘ ʠ ʧʨʦʝʢʮʠʠ ʪʦʯʢʠ ɸ (ɸ1, ɸ2, ɸ3) ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ-

ʣʫʯʝʥʘ ʧʣʦʩʢʦʩʪʥʘʷ ʤʦʜʝʣʴ ʢʦʦʨʜʠʥʘʪʥʳʭ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ ʠ ʧʣʦ-
ʩʢʦʩʪʥʘʷ ʤʦʜʝʣʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʪʦʯʢʠ ɸ ï ʝʸ ʵʧʶʨ. ʇʦʣʦʞʝʥʠʝ ʧʨʦ-
ʝʢʮʠʡ ʪʦʯʢʠ ɸ ʥʘ ʵʧʶʨʝ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʝ ʪʨʝʤʷ ʢʦʦʨʜʠʥʘʪʘ-  
ʤʠ (ʨʠʩ. 1.14).  
ʅʘ ʨʠʩ. 1.13 ʠ ʨʠʩ. 1.14 ʪʘʢʞʝ ʚʠʜʥʦ, ʯʪʦ ʥʘ ʵʧʶʨʝ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʠ 

ʬʨʦʥʪʘʣʴʥʘʷ ʧʨʦʝʢʮʠʠ ʪʦʯʢʠ ʣʝʞʘʪ ʥʘ ʦʜʥʦʤ ʧʝʨʧʝʥʜʠʢʫʣʷʨʝ ʢ ʦʩʠ 
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ʍ, ʘ ʪʘʢʞʝ ʬʨʦʥʪʘʣʴʥʘʷ ʠ ʧʨʦʬʠʣʴʥʘʷ ʧʨʦʝʢʮʠʠ ï ʥʘ ʦʜʥʦʤ ʧʝʨʧʝʥʜʠ-

ʢʫʣʷʨʝ ʢ ʦʩʠ Z:  
ɸ1ɸ2  ̂ʍ, ɸ2ɸ3  ̂  Z. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩ. 1.14. ʕʧʶʨ ʪʦʯʢʠ ɸ 
 
ʀʟ ʨʠʩ. 1.12 ʚʠʜʥʦ, ʯʪʦ ʪʦʯʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʢʪʘʥ-

ʪʘʭ, ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʥʘʢʠ ʢʦʦʨʜʠʥʘʪ.  
ɺ ʪʘʙʣʠʮʝ ʧʨʠʚʝʜʝʥʳ ʟʥʘʢʠ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʦʢʪʘʥʪʘʭ.  
ʊʘʙʣʠʮʘ ʟʥʘʢʦʚ ʢʦʦʨʜʠʥʘʪ 

 

ʆʢʪʘʥʪʳ 
 ɿʥʘʢʠ ʢʦʦʨʜʠʥʘʪ  
   

ʍ Y Z  
    

1 + + + 
    

2 + - + 
    

3 + - - 
    

4 + + - 
    

5 - + + 
    

6 - - + 
    

7 - - - 
    

8 - + - 
    

 

20 



ȸɑɞɚɐɧ ɛɜɚɑɢɔɜɚɎɌəɔɫ əɌɣɑɜɞɌɞɑɗɨəɚɕ ɏɑɚɘɑɞɜɔɔ 
 

Ȯɚɛɜɚɝɧ ɐɗɫ ɝɌɘɚɖɚəɞɜɚɗɫ 
 

1. ɺ ʯʸʤ ʟʘʢʣʶʯʘʝʪʩʷ ʠʜʝʷ ʤʝʪʦʜʘ ʧʨʦʝʮʠʨʦʚʘʥʠʷ?  
2. ɺ ʯʸʤ ʩʫʱʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʵʧʶʨʘ ʪʦʯʢʠ?  
3. ɺ ʯʸʤ ʩʫʱʥʦʩʪʴ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʝʮʠʨʦʚʘʥʠʷ?  
4. ʂʘʢʦʚʳ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʨʦʝʮʠʨʦʚʘʥʠʷ?  
5. ɺ ʯʸʤ ʩʫʱʥʦʩʪʴ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʦʝʮʠʨʦʚʘʥʠʷ?  
6. ʂʘʢʦʚʳ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʦʝʮʠʨʦʚʘʥʠʷ?  
7. ɺ ʯʸʤ ʩʫʱʥʦʩʪʴ ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ ʧʨʦʝʮʠʨʦʚʘʥʠʷ?  
8. ʂʘʢʦʚʳ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ ʧʨʦʝʮʠʨʦʚʘʥʠʷ?  
9. ʂʘʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʶʪ ʝʝ ʧʦʣʦʞʝʥʠʝ  

ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ?  
10. ʂʘʢ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʪʝʦʨʝʤʘ ʦ ʧʨʦʝʮʠʨʦʚʘʥʠʠ ʧʨʷʤʦʛʦ ʫʛʣʘ?  
11. ʏʝʤ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʣʦʞʝʥʠʝ ʧʨʦʝʢʮʠʡ ʪʦʯʢʠ ʥʘ ʵʧʶʨʝ?  
12. ʂʘʢ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʧʣʦʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʠʛʫʨʳ? 

13. ʂʘʢ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʧʨʦʬʠʣʴʥʫʶ ʧʨʦʝʢʮʠʶ ʪʦʯʢʠ?  
14. ʂʘʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʶʪ ʝʝ ʧʦʣʦʞʝʥʠʝ  

ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ?  
15. ʉʢʦʣʴʢʦ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʧʨʦʝʢʮʠʡ ʪʦʯʢʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʝʸ 

ʧʦʣʦʞʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ? 
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2. ȾȺɃȶȬ, ȻȼɋȸȬɋ ȴ ȻȷȺȽȶȺȽȾɈ  
ȹȬ ȶȺȸȻȷȱȶȽȹȺȸ ɃȱȼȾȱȲȱ 

 

2.1. ȾɚɣɖɌ. Ƚɛɚɝɚɍɧ ɓɌɐɌəɔɫ 
 
ʊʦʯʢʘ ʢʘʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʧʦʥʷʪʠʝ ʥʝ ʠʤʝʝʪ ʨʘʟʤʝʨʦʚ. ʆʯʝʚʠʜʥʦ, 

ʝʩʣʠ ʦʙʲʝʢʪ ʧʨʦʝʮʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʥʫʣʴ ʤʝʨʥʳʤ ʦʙʲʝʢʪʦʤ
1
, ʪʦ ʛʦʚʦ-

ʨʠʪʴ ʦ ʝʛʦ ʧʨʦʝʮʠʨʦʚʘʥʠʠ ʙʝʩʩʤʳʩʣʝʥʥʦ.  
ɺ ʛʝʦʤʝʪʨʠʠ ʧʦʜ ʪʦʯʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʦʥʠʤʘʪʴ ʬʠʟʠʯʝʩʢʠʡ ʦʙʲ-

ʝʢʪ, ʠʤʝʶʱʠʡ ʣʠʥʝʡʥʳʝ ʠʟʤʝʨʝʥʠʷ. ʋʩʣʦʚʥʦ ʟʘ ʪʦʯʢʫ ʙʫʜʝʤ ʧʨʠʥʠʤʘʪʴ 

ʘhʨʠʢ ʩ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʳʤ ʨʘʜʠʫʩʦʤ. ʇʨʠ ʪʘʢʦʡ ʪʨʘʢʪʦʚʢʝ ʧʦʥʷʪʠʷ 

ʪʦʯʢʠ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʝʸ ʧʨʦʝʢʮʠʷʭ.  
ɽʩʣʠ ʪʦʯʢʫ ɸ, ʧʨʦʠʟʚʦʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʨʠʩ. 

1.14), ʦʨʪʦʛʦʥʘʣʴʥʦ ʩʧʨʦʝʮʠʨʦʚʘʪʴ ʥʘ ʢʘʞʜʫʶ ʠʟ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ, 

ʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʝʮʠʨʦʚʘʥʠʷ ʧʦʣʫʯʠʤ ɸ1 ï ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʨʦʝʢʮʠʶ 

ʪʦʯʢʠ ɸ(ɸ1  ̂́1), ɸ2 ï ʬʨʦʥʪʘʣʴʥʫʶ ʧʨʦʝʢʮʠʶ ʪʦʯʢʠ ɸ(ɸ2  ̂́2) ʠ ɸ3 ï 

ʧʨʦ-ʬʠʣʴʥʫʶ ʧʨʦʝʢʮʠʶ ʪʦʯʢʠ ɸ(ɸ3  ̂́3). ʃʠʥʠʠ ɸɸ1, ɸɸ2, ɸɸ3 ï 

ʧʨʦʝʮʠʨʫ-ʶʱʠʝ ʧʨʷʤʳʝ. ʆʥʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʧʣʦʩʢʦʩʪʷʤ ʧʨʦʝʢʮʠʡ (ɸɸ1  ̂́1), (ɸɸ2  ̂́2), (ɸɸ3  ̂́3). ʃʠʥʠʷ ɸ2ɸ1 

ʥʘʟʳʚʘʝʪʩʷ ʣʠ-ʥʠʝʡ ʧʨʦʝʢʮʠʦʥʥʦʡ ʩʚʷʟʠ.  
ʊʘʢ ʢʘʢ ʧʨʦʝʮʠʨʦʚʘʥʠʝ ʦʨʪʦʛʦʥʘʣʴʥʦʝ ʠ 1́  ̂́2, ʟʥʘʯʠʪ ʥʘ ʙʘʟʝ ʪʝʦ-ʨʝʤ 

ʩʪʝʨʝʦʤʝʪʨʠʠ ʤʦʞʥʦ ʜʦʢʘʟʘʪʴ, ʯʪʦ ʬʠʛʫʨʘ ɸɸ2ɸʭɸ1 ï ʧʨʷʤʦʫʛʦʣʴ-ʥʠʢ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʛʣʘʩʥʦ ʪʝʦʨʝʤʝ ʦ ʧʨʦʝʮʠʨʦʚʘʥʠʠ ʧʨʷʤʦʛʦ ʫʛʣʘ ɸ1ɸʭ  ̂ʭ, ʠ 

ɸ2ɸʭ  ̂ʭ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʨʦʝʢʮʠʷ ʪʦʯʢʠ ɸ 

ʠʤʝʝʪ ʢʦʦʨʜʠʥʘʪʳ ʭ ʠ ʫ ɸ(ʭ,ʫ), ʬʨʦʥʪʘʣʴʥʘʷ ʧʨʦʝʢʮʠʷ ʪʦʯʢʠ ɸ ʠʤʝʝʪ 

ʢʦʦʨʜʠʥʘʪʳ ʭ ʠ z ɸ(ʭ,z), ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦ ʜʚʫʤ ʣʶʙʳʤ ʧʨʦʝʢʮʠʷʤ ʪʦʯʢʠ 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʝʸ ʧʦʣʦʞʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʪ.ʢ. ʫ ʜʚʫʭ ʧʨʦʝʢʮʠʡ 

ʠʤʝʶʪʩʷ ʚʩʝ ʪʨʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ.  
ɽʩʣʠ ʪʦʯʢʘ ʧʨʠʥʘʜʣʝʞʠʪ ʭʦʪʷ ʙʳ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ, ʪʦ ʦʥʘ 

ʟʘʥʠʤʘʝʪ ʯʘʩʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ. ɽʩʣʠ 
 

1 ʊʦӢʯʢʘ ï ʘʙʩʪʨʘʢʪʥʳʡ ʦʙʲʝʢʪ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʝ ʠʤʝʶʠɦʡ ʥʠʢʘʢʠʭ ʠʟʤʝʨʠ-

ʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʥʫʣʴʤʝʨʥʳʡ ʦʙʲʝʢʪ). 
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ȾɚɣɖɌ, ɛɜɫɘɌɫ ɔ ɛɗɚɝɖɚɝɞɨ əɌ ɖɚɘɛɗɑɖɝəɚɘ ɣɑɜɞɑɒɑ 
 

ʪʦʯʢʘ ʥʝ ʧʨʠʥʘʜʣʝʞʠʪ ʥʠ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ, ʦʥʘ ʟʘʥʠʤʘʝʪ 

ʦʙʱʝʝ ʧʦʣʦʞʝʥʠʝ. 
 

2.2. ȻɜɫɘɌɫ. ȽɎɚɕɝɞɎɌ ɛɜɫɘɚɕ ɗɔəɔɔ 
əɌ ɖɚɘɛɗɑɖɝəɚɘ ɣɑɜɞɑɒɑ 

 
ʇʦʣʦʞʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʣʶʙʦʡ ʧʨʷʤʦʡ ʣʠʥʠʠ ʦʜʥʦʟʥʘʯʥʦ ʤʦʞʝʪ 

ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ ʟʘʜʘʥʠʝʤ ʜʚʫʭ ʝʸ ʪʦʯʝʢ. ʂʦʤʧʣʝʢʩʥʳʡ ʯʝʨʪʝʞ ʧʨʷʤʦʡ 

ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʝʨʪʝʞʘ ʜʚʫʭ ʪʦʯʝʢ ʧʨʷ-

ʤʦʡ (ʨʠʩ. 2.1.ʙ-ʚ). ɽʱʸ ʢʦʤʧʣʝʢʩʥʳʡ ʯʝʨʪʸʞ ʧʨʷʤʦʡ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜ-

ʩʪʘʚʣʝʥ ʜʚʫʤʷ ʧʨʦʝʢʮʠʷʤʠ ʧʨʷʤʦʡ (ʨʠʩ. 2.1. ʘ). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʘ ʙ ʚ 
 

ʈʠʩ. 2.1. ʇʨʷʤʳʝ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ 
 
ɺʦ ʚʩʝʭ ʵʪʠʭ ʩʣʫʯʘʷʭ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʷʤʘʷ ʣʠ-

ʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʜʥʦʟʥʘʯʥʦ ʠ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ:  
1. ɼʣʷ ʜʝʣʝʥʠʷ ʜʘʥʥʦʛʦ ʦʪʨʝʟʢʘ ʚ ʜʘʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʜʦʩʪʘʪʦʯʥʦ 

ʨʘʟʜʝʣʠʪʴ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʦʜʥʫ ʠʟ ʧʨʦʝʢʮʠʡ ʜʘʥʥʦʛʦ ʦʪʨʝʟʢʘ, ʘ ʟʘ-

ʪʝʤ ʩʧʨʦʝʮʠʨʦʚʘʪʴ ʜʝʣʷʱʫʶ ʪʦʯʢʫ ʥʘ ʜʨʫʛʫʶ ʧʨʦʝʢʮʠʶ ʦʪʨʝʟʢʘ. 

ʇʨʷʤʘʷ ʘ1 ï ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʨʦʝʢʮʠʷ ʧʨʷʤʦʡ ʘ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ 

ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ 1́ (ʘ1 ž ˊ1). 

ʇʨʷʤʘʷ ʘ2 ï ʬʨʦʥʪʘʣʴʥʘʷ ʧʨʦʝʢʮʠʷ ʧʨʷʤʦʡ ʘ ʥʘ ʬʨʦʥʪʘʣʴʥʫʶ ʧʣʦ- 

ʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ 2́ (ʘ2 ž ˊ2). 

ʇʨʷʤʘʷ ʘ3 ï ʧʨʦʬʠʣʴʥʘʷ ʧʨʦʝʢʮʠʷ ʧʨʷʤʦʡ ʘ ʥʘ ʧʨʦʬʠʣʴʥʫʶ ʧʣʦ-

ʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ 3́ (ʘ3 ž ˊ3). 
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2. ɽʩʣʠ ʪʦʯʢʘ ʧʨʠʥʘʜʣʝʞʠʪ ʧʨʷʤʦʡ, ʪʦ ʚʩʝ ʝʸ ʧʨʦʝʢʮʠʠ ʧʨʠʥʘʜʣʝ-

ʞʘʪ ʧʨʦʝʢʮʠʷʤ ʧʨʷʤʦʡ. 

3. ɽʩʣʠ ʧʨʷʤʘʷ ʥʝ ʧʘʨʘʣʣʝʣʴʥʘ ʠ ʥʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ ʥʠ ʦʜʥʦʡ ʠʟ ʧʣʦ-

ʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ, ʝʸ ʥʘʟʳʚʘʶʪ ʧʨʷʤʦʡ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ (ʨʠʩ. 2.1.). 

4. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʨʷʤʳʭ ʯʘʩʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʣʶʙʦʡ ʦʪʨʝʟʦʢ ʧʨʷ-

ʤʦʡ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʧʨʦʝʮʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʥʳʝ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ 

ʩ ʠʩʢʘʞʝʥʠʝʤ ʩʚʦʝʡ ʠʩʪʠʥʥʦʡ ʚʝʣʠʯʠʥʳ. 
 

2.3. Ȼɚɗɚɒɑəɔɑ ɛɜɫɘɚɕ 
ɚɞəɚɝɔɞɑɗɨəɚ ɛɗɚɝɖɚɝɞɑɕ ɛɜɚɑɖɢɔɕ. 
ɃɌɝɞəɧɑ ɛɚɗɚɒɑəɔɫ ɛɜɫɘɚɕ ɗɔəɔɔ 

 
ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʩʚʦʡʩʪʚʘʭ ʧʨʷʤʦʡ ʣʠʥʠʠ(3 ʠ 4), ʦʧʠʩʘʥʥʳʭ ʚ ʧ.2.2, 

ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʷʤʳʝ ʯʘʩʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ. ʂ ʧʨʷʤʳʤ ʯʘʩʪʥʦʛʦ ʧʦʣʦʞʝ-

ʥʠʷ ʦʪʥʦʩʷʪʩʷ ʧʨʷʤʳʝ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ: ʧʘʨʘʣʣʝʣʴʥʳʝ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʠ ʧʨʠ-

ʥʘʜʣʝʞʘʱʠʝ ʧʣʦʩʢʦʩʪʷʤ ʧʨʦʝʢʮʠʡ.  
ʃʠʥʠʠ, ʧʘʨʘʣʣʝʣʴʥʳʝ ʧʣʦʩʢʦʩʪʷʤ ʧʨʦʝʢʮʠʡ ʥʘʟʳʚʘʶʪʩʷ ʣʠʥʠʷʤʠ 

ʫʨʦʚʥʷ. ʈʘʩʩʤʦʪʨʠʤ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʵʧʶʨʝ ʠ ʦʪʤʝʪʠʤ ʦʩʥʦʚʥʳʝ ʩʚʦʡ-

ʩʪʚʘ ʵʪʠʭ ʧʨʷʤʳʭ. 
 

Ȼɜɫɘɧɑ, ɛɌɜɌɗɗɑɗɨəɧɑ ɛɗɚɝɖɚɝɞɫɘ ɛɜɚɑɖɢɔɕ. 
 
ʘ) ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʨʷʤʘʷ h (ʨʠʩ. 2.2) ï ʛʦʨʠʟʦʥʪʘʣʴ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ʈʠʩ. 2.2. ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʨʷʤʘʷ 
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ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʨʷʤʘʷ ï ʵʪʦ ʧʨʷʤʘʷ, ʧʘʨʘʣʣʝʣʴʥʘʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ 1́. ʊʘʢ ʢʘʢ ʚʩʝ ʪʦʯʢʠ ʵʪʦʡ ʧʨʷʤʦʡ ʨʘʚʥʦʫʜʘʣʝʥʳ ʦʪ 

ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ 1́ (ʢʦʦʨʜʠʥʘʪʳ Z ʚʩʝʭ ʪʦʯʝʢ ʧʨʷʤʦʡ ʦʜʠʥʘʢʦʚʳ), ʪʦ 
ʬʨʦʥʪʘʣʴʥʘʷ ʠ ʧʨʦʬʠʣʴʥʘʷ ʧʨʦʝʢʮʠʠ ʧʨʷʤʦʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʘʨʘʣ-

ʣʝʣʴʥʳ ʢʦʦʨʜʠʥʘʪʥʳʤ ʦʩʷʤ ʍ ʠ Y. ʅʘ ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ 1́ ʧʨʦʝʮʠʨʫ-

ʶʪʩʷ ʙʝʟ ʠʩʢʘʞʝʥʠʷ ʦʪʨʝʟʦʢ ʧʨʷʤʦʡ ɸɺ (ɸ1ɺ1 = ɸɺ) ʠ ʫʛʣʳ ʥʘʢʣʦʥʘ 

ʧʨʷʤʦʡ ʢ ʧʣʦʩʢʦʩʪʷʤ ʧʨʦʝʢʮʠʡ 2́ ʠ ́3 (ʫʛʣʳ ɓ
0
 ʠ ɔ

0
).  

ʙ) ʬʨʦʥʪʘʣʴʥʘʷ ʧʨʷʤʘʷ f (ʨʠʩ. 2.3) ï ʬʨʦʥʪʘʣʴ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩ. 2.3. ʀʟʦʙʨʘʞʝʥʠʝ ʬʨʦʥʪʘʣʴʥʦʡ ʧʨʷʤʦʡ 
 
ʌʨʦʥʪʘʣʴʥʘʷ ʧʨʷʤʘʷ ï ʵʪʦ ʧʨʷʤʘʷ, ʧʘʨʘʣʣʝʣʴʥʘʷ ʬʨʦʥʪʘʣʴʥʦʡ ʧʣʦ-

ʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ 2́. ʊʘʢ ʢʘʢ ʚʩʝ ʪʦʯʢʠ ʵʪʦʡ ʧʨʷʤʦʡ ʨʘʚʥʦʫʜʘʣʝʥʳ ʦʪ 

ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ 2́ (ʢʦʦʨʜʠʥʘʪʳ Y ʚʩʝʭ ʪʦʯʝʢ ʧʨʷʤʦʡ ʦʜʠʥʘʢʦʚʳ), ʪʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʠ ʧʨʦʬʠʣʴʥʘʷ ʧʨʦʝʢʮʠʠ ʧʨʷʤʦʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʘ-

ʨʘʣʣʝʣʴʥʳ ʢʦʦʨʜʠʥʘʪʥʳʤ ʦʩʷʤ ʍ ʠ Z. ʅʘ ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ 2́ ʧʨʦʝ-

ʮʠʨʫʶʪʩʷ ʙʝʟ ʠʩʢʘʞʝʥʠʡ ʦʪʨʝʟʦʢ ʵʪʦʡ ʧʨʷʤʦʡ CD (C2D2 = CD) ʠ ʫʛʣʳ 

ʥʘʢʣʦʥʘ ʧʨʷʤʦʡ ʢ ʧʣʦʩʢʦʩʪʷʤ ʧʨʦʝʢʮʠʡ 1́ ʠ ́3 (ʫʛʣʳ ŬÁ ʠ ɔÁ).  
ʚ) ʧʨʦʬʠʣʴʥʘʷ ʧʨʷʤʘʷ p (ʨʠʩ. 2.4)  
ʇʨʦʬʠʣʴʥʘʷ ʧʨʷʤʘʷ ï ʵʪʦ ʧʨʷʤʘʷ, ʧʘʨʘʣʣʝʣʴʥʘʷ ʧʨʦʬʠʣʴʥʦʡ ʧʣʦ-

ʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ 3́ . ʊʘʢ ʢʘʢ ʚʩʝ ʪʦʯʢʠ ʵʪʦʡ ʧʨʷʤʦʡ ʨʘʚʥʦʫʜʘʣʝʥʳ ʦʪ 

ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ 3́ (ʢʦʦʨʜʠʥʘʪʳ ʍ ʚʩʝʭ ʪʦʯʝʢ ʧʨʷʤʦʡ ʦʜʠʥʘʢʦʚʳ), 
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ʪʦ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʠ ʬʨʦʥʪʘʣʴʥʘʷ ʧʨʦʝʢʮʠʠ ʧʨʷʤʦʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʘ-

ʨʘʣʣʝʣʴʥʳ ʢʦʦʨʜʠʥʘʪʥʳʤ ʦʩʷʤ Y ʠ Z. ʅʘ ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ 3́ ʧʨʦʝ-

ʮʠʨʫʝʪʩʷ ʙʝʟ ʠʩʢʘʞʝʥʠʷ ʦʪʨʝʟʦʢ ʵʪʦʡ ʧʨʷʤʦʡ EF (E3F3 = EF) ʠ ʫʛʣʳ ʥʘ-

ʢʣʦʥʘ ʧʨʷʤʦʡ ʢ ʧʣʦʩʢʦʩʪʷʤ ʧʨʦʝʢʮʠʡ 1́ ʠ ́2 (ʫʛʣʳ ŬÁ ʠ ɓÁ).  
ʂʨʦʤʝ ʧʨʷʤʳʭ ʣʠʥʠʡ, ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ, ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʯʝʨʪʝ-

ʞʝ, ʪʘʢʞʝ, ʠʟʦʙʨʘʞʘʶʪ ʧʨʷʤʳʝ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʧʣʦʩʢʦʩʪʷʤ ʧʨʦʝʢʮʠʡ. 

ʊʘʢʠʝ ʧʨʷʤʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʯʘʩʪʥʳʝ ʩʣʫʯʘʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ, ʬʨʦʥ-

ʪʘʣʴʥʳʭ ʠ ʧʨʦʬʠʣʴʥʳʭ ʧʨʷʤʳʭ. ʍʘʨʘʢʪʝʨʥʳʤ ʧʨʠʟʥʘʢʦʤ, ʪʘʢʠʭ ʧʨʷ-ʤʳʭ 

ʥʘ ʯʝʨʪʝʞʝ, ʷʚʣʷʝʪʩʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʦʜʥʦʡ ʠʟ ʧʨʦʝʢʮʠʡ ʵʪʠʭ ʧʨʷ-ʤʳʭ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʩʠ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

. 

 
ʈʠʩ. 2.4. ʀʟʦʙʨʘʞʝʥʠʝ ʧʨʦʬʠʣʴʥʦʡ ʧʨʷʤʦʡ 

 

Ȼɜɫɘɧɑ, ɛɜɔəɌɐɗɑɒɌɥɔɑ ɛɗɚɝɖɚɝɞɫɘ ɛɜɚɑɖɢɔɕ 
 
ʅʘ ʨʠʩ. 2.5 ʠʟʦʙʨʘʞʝʥʘ ʧʨʷʤʘʷ ɸɺ, ʢʦʪʦʨʘʷ ʧʨʠʥʘʜʣʝʞʠʪ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ ɸɺ Ë ́1 (ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʧʨʷʤʦʡ Z=0), ʘ ʬʨʦʥʪʘʣʴʥʘʷ ʧʨʦʝʢʮʠʷ ʵʪʦʡ ʧʨʷʤʦʡ ɸ2ɺ2 ʧʨʠʥʘʜʣʝʞʠʪ 

ʦʩʠ ʭ (ɸ2ɺ2 Ë X). ʇʨʠ ʵʪʦʤ, ʥʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʳ ʫʛʣʳ ʥʘʢʣʦʥʘ ʧʨʷʤʦʡ 

ɸɺ ʢ ʬʨʦʥʪʘʣʴʥʦʡ (ɓÁ) ʠ ʧʨʦʬʠʣʴʥʦʡ (ɔÁ) ʧʣʦʩʢʦʩʪʷʤ ʧʨʦʝʢʮʠʡ. 
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ʅʘ ʨʠʩ. 2.6. ʧʦʢʘʟʘʥʘ ʧʨʷʤʘʷ, ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʬʨʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦ-

ʩʪʠ ʧʨʦʝʢʮʠʡ (ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʬʨʦʥʪʘʣʴʥʦʡ ʧʨʷʤʦʡ Y=0), ʘ ʥʘ ʨʠʩ. 2.7 ï 

ʧʨʦʬʠʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ (ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʧʨʦʬʠʣʴʥʦʡ ʧʨʷʤʦʡ 

ʍ=0) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
 
 
 
 
 
 
 
 
 
 
 

 
ʈʠʩ. 2.5. ʀʟʦʙʨʘʞʝʥʠʝ ʧʨʷʤʦʡ, ʧʨʠʥʘʜʣʝʞʘʱʝʡ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩ. 2.6. ʀʟʦʙʨʘʞʝʥʠʝ ʧʨʷʤʦʡ, ʈʠʩ. 2.7. ʀʟʦʙʨʘʞʝʥʠʝ ʧʨʷʤʦʡ, 

ʧʨʠʥʘʜʣʝʞʘʱʝʡ ʧʨʠʥʘʜʣʝʞʘʱʝʡ 

ʬʨʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ ʧʨʦʬʠʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ 
 

 

27 



 
 

Ȼɜɫɘɧɑ ɗɔəɔɔ, ɛɑɜɛɑəɐɔɖɟɗɫɜəɧɑ ɛɗɚɝɖɚɝɞɫɘ ɛɜɚɑɖɢɔɕ. 
Ȼɜɚɑɢɔɜɟɪɥɔɑ ɛɜɫɘɧɑ 

 
ʇʨʷʤʫʶ, ʧʘʨʘʣʣʝʣʴʥʫʶ ʥʘʧʨʘʚʣʝʥʠʶ ʧʨʦʝʮʠʨʦʚʘʥʠʷ ʠ ʧʝʨʧʝʥʜʠʢʫ-

ʣʷʨʥʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʣʦʩʢʦʩʪʷʤ ʧʨʦʝʢʮʠʡ ʥʘʟʳʚʘʶʪ ʧʨʦʝʮʠʨʫʶ-

ʱʝʡ. ʇʨʠ ʧʨʷʤʦʫʛʦʣʴʥʦʤ ʧʨʦʝʮʠʨʦʚʘʥʠʠ ʧʨʦʝʮʠʨʫʶʱʘʷ ʧʨʷʤʘʷ ʧʘʨʘʣ-

ʣʝʣʴʥʘ ʜʚʫʤ ʧʣʦʩʢʦʩʪʷʤ ʧʨʦʝʢʮʠʡ ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʦʜʥʦʡ. 

ɽʩʣʠ ʧʨʷʤʘʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢ-ʮʠʡ, 

ʪʦ ʦʥʘ ʥʘʟʳʚʘʝʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦ -ʧʨʦʝʮʠʨʫʶʱʝʡ ʠ ʚʩʝ ʝʸ ʪʦʯʢʠ 

ʧʨʦʝʮʠʨʫʶʪʩʷ ʥʘ ʵʪʫ ʧʣʦʩʢʦʩʪʴ ʚ ʪʦʯʢʫ.  
ʅʘ ʨʠʩ. 2.8 ʧʨʝʜʩʪʘʚʣʝʥʘ, ʧʨʷʤʘʷ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘʷ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ.  
ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʦ ʬʨʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ2́ ʧʨʦʝʢʮʠʷ ʧʨʷ-ʤʦʡ 

ɸ2ɺ2 ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʦʩʠ ʍ, ʚ ʧʨʦʬʠʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ 3́, ɸ3ɺ3 ï 

ʧʘʨʘʣʣʝʣʴʥʘ ʦʩʠ Z, ʘ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ ɸ1 ſ ɺ1.  
ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʧʨʷʤʘʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʝʨʚʦʤ ʦʢʪʘʥʪʝ ʠ ʚʩʝ ʢʦʦʨ-

ʜʠʥʘʪʳ ʧʨʷʤʦʡ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʈʠʩ. 2.8. ʀʟʦʙʨʘʞʝʥʠʝ ʧʨʷʤʦʡ ʣʠʥʠʠ (ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʧʨʦʝʮʠʨʫʶʱʝʡ), 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ 
 
ʅʘ ʨʠʩ. 2.9 ʠʟʦʙʨʘʞʝʥʘ, ʧʨʷʤʘʷ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘʷ ʬʨʦʥʪʘʣʴʥʦʡ 

ʧʣʦ-ʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ.  
ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ ʉ1D1 ʧʝʨʧʝʥ-

ʜʠʢʫʣʷʨʥʘ ʦʩʠ ʍ, ʚ ʧʨʦʬʠʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ ʉ3D3 ï ʧʘʨʘʣʣʝʣʴ-

ʥʘ ʦʩʠ Y, ʘ ʚʦ ʬʨʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ C2 ſ D2. 
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ʇʨʷʤʘʷ ʣʠʥʠʷ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘʷ ʬʨʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ 

ʥʘʟʳʚʘʝʪʩʷ ʬʨʦʥʪʘʣʴʥʦ-ʧʨʦʝʮʠʨʫʶʱʝʡ ʧʨʷʤʦʡ ʠ ʦʥʘ ʧʨʦʝʮʠʨʫʝʪʩʷ ʥʘ 

ʧʣʦʩʢʦʩʪʴ 2́ ʚ ʪʦʯʢʫ, ʘ ʝʝ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʨʦʝʢʮʠʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ 

ʦʩʠ ʍ (ʨʠʩ. 2.9). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩ. 2.9. ʀʟʦʙʨʘʞʝʥʠʝ ʧʨʷʤʦʡ ʣʠʥʠʠ (ʬʨʦʥʪʘʣʴʥʦ-ʧʨʦʝʮʠʨʫʶʱʝʡ), 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʬʨʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ 
 
ʇʨʷʤʘʷ ʣʠʥʠʷ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ̫ ʧʨʦʬʠʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ (ʨʠʩ. 2.10)  

ʧʨʦʝʢʮʠʡ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʬʠʣʴʥʦ-ʧʨʦʝʮʠʨʫʶʱʝʡ. 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩ. 2.10. ʀʟʦʙʨʘʞʝʥʠʝ ʧʨʷʤʦʡ ʣʠʥʠʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʧʨʦʬʠʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʠ (ʧʨʦʬʠʣʴʥʦ-ʧʨʦʝʮʠʨʫʶʱʝʡ) ʧʨʦʝʢʮʠʡ 
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ʕʪʘ ʧʨʷʤʘʷ ʧʨʦʝʮʠʨʫʝʪʩʷ ʥʘ ʧʣʦʩʢʦʩʪʴ 3́ ʚ ʪʦʯʢʫ, ʘ ʝʝ ʬʨʦʥʪʘʣʴʥʘʷ 

ʧʨʦʝʢʮʠʷ E2F2 ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʦʩʠ Z.  
ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʧʨʷʤʳʝ, ʷʚʣʷʶʪʩʷ ʯʘʩʪʥʳʤʠ ʩʣʫʯʘʷʤʠ ʬʨʦʥʪʘʣʴʥʦʡ 

ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʨʷʤʳʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
 

2.4. Ƚɗɑɐɧ ɛɜɫɘɚɕ ɗɔəɔɔ 
 
ʉʣʝʜʦʤ ʧʨʷʤʦʡ ʣʠʥʠʠ ʥʘʟʳʚʘʝʪʩʷ ʪʦʯʢʘ ʝʸ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʧʣʦʩʢʦ-

ʩʪʴʶ ʧʨʦʝʢʮʠʡ. ʅʘ ʢʦʤʧʣʝʢʩʥʦʤ ʯʝʨʪʝʞʝ ʩʫʱʝʩʪʚʫʶʪ ʪʨʠ ʩʣʝʜʘ ʧʨʷʤʦʡ 

ʣʠʥʠʠ. ɻʦʨʠʟʦʥʪʘʣʴʥʳʡ (ʅ), ʬʨʦʥʪʘʣʴʥʳʡ (F) ʠ ʧʨʦʬʠʣʴʥʳʡ (P).ʉʣʝʜʳ 

ʧʨʷʤʦʡ ʷʚʣʷʶʪʩʷ ʪʦʯʢʘʤʠ ʯʘʩʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠ H Ë ́1, F Ë ́2, P Ë ́3.  
ɺ ʩʠʩʪʝʤʝ ʜʚʫʭ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ 1́ ʠ ́2 ʧʨʷʤʘʷ ʣʠʥʠʷ ʚ ʦʙʝɦʤ 

ʩʣʫʯʘʝ ʠʤʝʝʪ ʜʚʘ ʩʣʝʜʘ (ʨʠʩ. 2.11 ʘ): 

1. ɻʦʨʠʟʦʥʪʘʣʴʥʳʡ ʩʣʝʜ ʧʨʷʤʦʡ ʣʠʥʠʠ ʅ (ʅ1, ʅ2) ï ʪʦʯʢʘ ʧʝʨʝʩʝʯʝ-

ʥʠʷ ʧʨʷʤʦʡ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʴʶ ʧʨʦʝʢʮʠʡ ɸɺ ž ˊ1; ʌʨʦʥ-

ʪʘʣʴʥʳʡ ʩʣʝʜ ʧʨʷʤʦʡ ʣʠʥʠʠ F (F1, F2) ï ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʦʡ ʩ 

ʬʨʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʴʶ ʧʨʦʝʢʮʠʡ ɸɺ ž ˊ2.  
2. ɺ ʩʠʩʪʝʤʝ ʪʨʸʭ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ 1́, 2́ ʠ ́3 ʫ ʧʨʷʤʦʡ ʣʠʥʠʠ 

ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʧʦʷʚʣʷʝʪʩʷ ʪʨʝʪʠʡ ʩʣʝʜ ï ʧʨʦʬʠʣʴʥʳʡ (ʨʠʩ. 2.11. ʚ). 

ʇʨʦʬʠʣʴʥʳʡ ʩʣʝʜ ʧʨʷʤʦʡ ʣʠʥʠʠ ʈ (ʈ2, ʈ3) ï ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷ-

ʤʦʡ b ʩ ʬʨʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʴʶ ʧʨʦʝʢʮʠʡ 3́.  
ʈʘʩʩʤʦʪʨʠʤ ʧʨʘʚʠʣʘ ʥʘʭʦʞʜʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʠ ʬʨʦʥʪʘʣʴʥʦʛʦ 

ʩʣʝʜʦʚ ʧʨʷʤʦʡ ʣʠʥʠʠ ʚ ʜʚʫʭʢʘʨʪʠʥʥʦʡ ʩʠʩʪʝʤʝ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ 

(ʨʠʩ. 2.11, a).  
ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʣʝʜʘ ʧʨʷʤʦʡ ʣʠʥʠʠ ʘ ʥʝʦʙʭʦʜʠʤʦ: 

1) ʧʨʦʜʦʣʞʠʪʴ ʬʨʦʥʪʘʣʴʥʫʶ ʧʨʦʝʢʮʠʶ ʧʨʷʤʦʡ ʘ2 , ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʦʪʨʝʟʢʦʤ ɸɺ, ʜʦ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʦʩʴʶ ʍ (ʧʦʣʫʯʠʤ ʪʦʯʢʫ ʅʍ ſ ʅ2); 2) 

ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʚ ʪʦʯʢʝ ʅʍ ʢ ʦʩʠ ʍ (ʧʨʦʚʝʩʪʠ ʣʠʥʠʶ  
ʧʨʦʝʢʮʠʦʥʥʦʡ ʩʚʷʟʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫʶ ʢ ʦʩʠ ʍ); 3) ʧʨʦʜʦʣʞʠʪʴ 

ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʨʦʝʢʮʠʶ ʧʨʷʤʦʡ ʘ1 ʜʦ ʧʝʨʝʩʝʯʝ- 

ʥʠʷ ʩ ʧʝʨʧʝʥʜʠʢʫʣʷʨʦʤ; 4) ʧʦʣʫʯʝʥʥʘʷ ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʠ ʙʫʜʝʪ 

ʷʚʣʷʪʴʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ 

ʩʣʝʜʦʤ ʅ ſ ʅ1 ʧʨʷʤʦʡ ʘ.  
ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʬʨʦʥʪʘʣʴʥʦʛʦ ʩʣʝʜʘ ʧʨʷʤʦʡ ʘ ʥʝʦʙʭʦʜʠʤʦ:  
1) ʧʨʦʜʦʣʞʠʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʨʦʝʢʮʠʶ ʧʨʷʤʦʡ ʘ1 ʜʦ ʧʝʨʝʩʝʯʝ-

ʥʠʷ ʩ ʦʩʴʶ ʍ (ʪʦʯʢʘ FX ſ F1);  
2) ʚʦʩʩʪʘʥʦʚʠʪ ɹʧʝʨʧʝʥʜʠʢʫʣʷʨ ʚ ʪʦʯʢʝ FX ʢ ʦʩʠ ʍ;  
3) ʧʨʦʜʦʣʞʠʪʴ ʬʨʦʥʪʘʣʴʥʫʶ ʧʨʦʝʢʮʠʶ ʧʨʷʤʦʡ ʘ2 ʜʦ ʧʝʨʝʩʝʯʝʥʠʷ ʩ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʦʤ; 
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4) ʧʦʣʫʯʝʥʥʘʷ ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʬʨʦʥʪʘʣʴʥʳʤ ʩʣʝʜʦʤ F ſ 

F2 ʧʨʷʤʦʡ ʘ. 

 
 
 
 
 

ҡ2 

 
ҡ 

 

ҡ1 

 
 
 

 

a 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʙ ʚ 
 

ʈʠʩ. 2.11. ʀʟʦʙʨʘʞʝʥʠʝ ʩʣʝʜʦʚ ʧʨʷʤʦʡ ʣʠʥʠʠ: ʘ 

ï ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ; ʙ, ʚ ï ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʯʝʨʪʝʞʝ 
 
ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʧʨʦʬʠʣʴʥʦʛʦ ʩʣʝʜʘ ʧʨʷʤʦʡ b ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʦʩʴ Z (ʥʘ ʨʠʩ. 2.11. ʚ): 

1) ʧʨʦʜʦʣʞʠʪʴ ʬʨʦʥʪʘʣʴʥʫʶ ʧʨʦʝʢʮʠ ʁʧʨʷʤʦʡ b2 ʜʦ ʧʝʨʝʩʝʯʝʥʠʷ ʩ 

ʦʩʴʶ Z (ʪʦʯʢʘ ʈZ ſ ʈ2); 
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2) ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʚ ʪʦʯʢʝ ʈZ ʢ ʦʩʠ Z;  
3) ʧʨʦʜʦʣʞʠʪʴ ʧʨʦʬʠʣʴʥʫʶ ʧʨʦʝʢʮʠʶ ʧʨʷʤʦʡ b3 ʜʦ ʧʝʨʝʩʝʯʝʥʠʷ ʩ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʦʤ;  
4) ʧʦʣʫʯʝʥʥʘʷ ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʬʠʣʴʥʳʤ ʩʣʝʜʦʤ ʈ ſ 

ʈ3 ʧʨʷʤʦʡ b.  
ɺ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʥʘʙʣʶʜʘʪʝʣʴ ʨʘʩʧʦʣʦ-

ʞʝʥ ʚ ʧʝʨʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʫʛʣʫ ʥʘ ʙʝʩʢʦʥʝʯʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ 

ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ, ʧʦʵʪʦʤʫ ʚʠʜʠʤʳʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʬʠʛʫʨʘʤʠ 

ʙʫʜʫʪ ʪʦʣʴʢʦ ʪʝ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʧʝʨʚʦʤ ʦʢʪʘʥʪʝ.  
ʇʨʦʝʢʮʠʠ ʵʪʠʭ ʬʠʛʫʨ ʚ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʠ ʘʢʩʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʦ-

ʝʢʮʠʷʭ ʧʦʢʘʟʳʚʘʶʪʩʷ ʩʧʣʦʰʥʳʤʠ ʣʠʥʠʷʤʠ. ʌʠʛʫʨʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ 

ʜʨʫʛʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʫʛʣʘʭ, ʥʝ ʚʠʜʥʳ ʥʘʙʣʶʜʘʪʝʣʶ, ʠ ʠʭ ʧʨʦʝʢʮʠʠ 

ʧʦʢʘʟʳʚʘʶʪʩʷ ʰʪʨʠʭʦʚʳʤʠ ʣʠʥʠʷʤʠ. 
 

2.5. Ȼɗɚɝɖɚɝɞɨ. Ƚɛɚɝɚɍɧ ɓɌɐɌəɔɫ ɛɗɚɝɖɚɝɞɔ 
əɌ ɖɚɘɛɗɑɖɝəɚɘ ɣɑɜɞɑɒɑ 

 
ʇʣʦʩʢʦʩʪʴ, ʧʨʦʩʪʝʡʰʘʷ ʧʦʚʝʨʭʥʦʩʪʴ [5]. ʇʦʥʷʪʠʝ ʧʣʦʩʢʦʩʪʴ (ʧʦ-

ʜʦʙʥʦ ʪʦʯʢʝ ʠ ʧʨʷʤʦʡ) ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʦʩʥʦʚʥʳʤ ʧʦʥʷʪʠʷʤ ʛʝʦʤʝʪʨʠʠ. 

ʇʣʦʩʢʦʩʪʴ ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʦʤ, ʯʪʦ ʣʶʙʘʷ ʧʨʷʤʘʷ, ʩʦʝʜʠʥʷʶʱʘʷ ʜʚʝ 

ʪʦʯʢʠ ʧʣʦʩʢʦʩʪʠ, ʧʨʠʥʘʜʣʝʞʠʪ ʧʣʦʩʢʦʩʪʠ.  
ʇʣʦʩʢʦʩʪʴ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʯʝʨʪʝʞʝ ʦʜʥʦʟʥʘʯʥʦ ʤʦʛʫʪ ʦʧʨʝʜʝʣʠʪʴ 

ʪʨʠ ʪʦʯʢʠ ʥʝ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʦʜʥʦʡ ʧʨʷʤʦʡ (ʨʠʩ. 2.12 ʘ), ʧʨʷʤʘʷ ʠ 

ʪʦʯʢʘ, ʥʝ ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʝʡ (ʨʠʩ. 2.12 ʙ). 
 
 
 
 
 
 
 
 
 
 
 

 

a ʙ 
 

ʈʠʩ. 2.12. ʀʟʦʙʨʘʞʝʥʠʝ ʧʣʦʩʢʦʩʪʠ, ʟʘʜʘʥʥʦʡ: ʘ 

ï ʪʨʝʤʷ ʪʦʯʢʘʤʠ; ʙ ï ʪʦʯʢʦʡ ʠ ʧʨʷʤʦʡ ʣʠʥʠʝʡ 
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ʇʣʦʩʢʦʩʪʴ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʯʝʨʪʝʞʝ ʤʦʞʥʦ ʟʘʜʘʪʴ ʜʚʫʤʷ ʧʝʨʝʩʝʢʘʶ-

ʱʠʤʠʩʷ ʧʨʷʤʳʤʠ (ʨʠʩ. 2.13 ʘ) ʠʣʠ ʜʚʫʤʷ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʨʷʤʳʤʠ  
(ʨʠʩ. 2.13 ʙ). 
 
 
 
 
 
 
 
 
 
 
 

 
ʘ ʙ 

 
ʈʠʩ. 2.13.ʀʟʦʙʨʘʞʝʥʠʝ ʧʣʦʩʢʦʩʪʠ, ʟʘʜʘʥʥʦʡ:  

ʘ ï ʜʚʫʤʷ ʧʝʨʝʩʝʢʘʶʱʠʤʠʩʷ ʧʨʷʤʳʤʠ; ʙ ï ʜʚʫʤʷ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʨʷʤʳʤʠ 
 
ʅʘ ʢʦʤʧʣʝʢʩʥʦʤ ʯʝʨʪʝʞʝ ʧʣʦʩʢʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʘ ʧʣʦʩʢʦʡ ʬʠ-

ʛʫʨʦʡ. ʅʘ ʨʠʩ. 2.14. ʘ ʠʟʦʙʨʘʞʸʥ ʢʦʤʧʣʝʢʩʥʳʡ ʯʝʨʪʸʞ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʧʣʦʩʢʦʩʪʴ, ʟʘʜʘʥʥʘʷ ʧʣʦʩʢʦʩʪʴʶ ʪʨʝʫʛʦʣʴʥʠʢʘ. ʅʘ ʨʠʩ. 2.14 ʙ 

ʧʨʝʜʩʪʘʚʣʝʥ ʢʦʤʧʣʝʢʩʥʳʡ ʯʝʨʪʸʞ, ʥʘ ʢʦʪʦʨʦʤ ʠʟʦʙʨʘʞʝʥʘ ʧʣʦʩʢʦʩʪʴ, 

ʟʘʜʘʥʥʘʷ ʤʥʦʛʦʫʛʦʣʴʥʠʢʦʤ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʘ ʙ 
 

ʈʠʩ. 2.14. ʀʟʦʙʨʘʞʝʥʠʝ ʧʣʦʩʢʦʩʪʠ ʟʘʜʘʥʥʦʡ:  
ʘ ï ʧʣʦʩʢʦʩʪʴʶ ʪʨʝʫʛʦʣʴʥʠʢʘ; ʙ ï ʧʣʦʩʢʦʩʪʴʶ ʤʥʦʛʦʫʛʦʣʴʥʠʢʘ 
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ɺ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʩʫʱʝʩʪʚʫʝʪ ʝʱʸ ʦʜʠʥ ʩʧʦʩʦʙ ʟʘʜʘʥʠʷ 

ʧʣʦʩʢʦʩʪʠ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʯʝʨʪʝʞʝ ï ʩʣʝʜʘʤʠ. ʕʪʦʪ ʩʧʦʩʦʙ ʦʙʣʘʜʘʝʪ 

ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʝʝ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʵʧʶʨʝ 

ʧʦʪʦʤʫ, ʯʪʦ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘʛʣʷʜʥʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʪʨʝʙʫʝʪʩ̫ ʫʢʘʟʘʪʴ 

ʪʦʣʴʢʦ ʜʚʝ ʧʨʷʤʳʝ ʚʤʝʩʪʦ ʯʝʪʳʨʝʭ ʠʣʠ ʰʝʩʪʠ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ʈʠʩ. 2.15. ʉʧʦʩʦʙ ʟʘʜʘʥʠʷ ʧʣʦʩʢʦʩʪʠ ʩʣʝʜʘʤʠ ʧʣʦʩʢʦʩʪʠ 

 
ʅʘ ʨʠʩʫʥʢʝ 2.15 ʧʦʢʘʟʘʥʘ ʧʣʦʩʢʦʩʪʴ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ, ʟʘʜʘʥʥʘʷ 

ʩʣʝʜʘʤʠ f
0
, h

0
, p

0
, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ, ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʣʦʩʢʦʩʪʷʤ 

ʧʨʦʝʢʮʠʡ, ʧʦʜ ʫʛʣʘʤʠ, ʦʪʣʠʯʥʳʤʠ ʦʪ 90Á, ʥʦ ʧʨʠ ʵʪʦʤ ʦʥʠ ʧʘʨʘʣʣʝʣʴʥʳ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʣʦʩʢʦʩʪʷʤ ʧʨʦʝʢʮʠʡ ʠ ʷʚʣʷʶʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ 

ʠʟʦʙʨʘʞʝʥʠʷ ʣʠʥʠʡ ʫʨʦʚʥʷ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ ʧʣʦʩʢʦʩʪʠ. ʕʪʦ 

ʩʚʦʡʩʪʚʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʨʝʰʝʥʠʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʟʘʜʘʯ. ʅʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʠʩʫʥʢʝ ʬʨʦʥʪʘʣʴʥʳʡ ʩʣʝʜ ʧʣʦʩʢʦʩʪʠ Ŭ(f
0
,h

0
,p

0
) ʧʘ-

ʨʘʣʣʝʣʝʥ ʬʨʦʥʪʘʣʴʥʦʡ ʧʨʦʝʢʮʠʠ ʬʨʦʥʪʘʣʠ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ f
0
Ɛf2, ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʳʡ ʩʣʝʜ ʧʣʦʩʢʦʩʪʠ Ŭ(f
0
,h

0
,p

0
) ʧʘʨʘʣʣʝʣʝʥ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʨʦ-

ʝʢʮʠʠ ʛʦʨʠʟʦʥʪʘʣʠ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ h
0
Ɛh1,ʧʨʦʬʠʣʴʥʳʡ ʩʣʝʜ ʧʣʦʩʢʦʩʪʠ 

Ŭ(f
0
,h

0
,p

0
) ʧʘʨʘʣʣʝʣʝʥ ʧʨʦʬʠʣʴʥʦʡ ʧʨʦʝʢʮʠʠ ʧʨʦʬʠʣʴʥʦʡ ʧʨʷʤʦʡ ʵʪʦʡ 

ʧʣʦʩʢʦʩʪʠ p
0
Ɛp3. 

 

2.6. Ⱥɍɥɑɑ ɔ ɣɌɝɞəɧɑ ɛɚɗɚɒɑəɔɫ ɛɗɚɝɖɚɝɞɑɕ  
Ɏ ɛɜɚɝɞɜɌəɝɞɎɑ 

 
ʇʣʦʩʢʦʩʪʴ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ï ʵʪʦ ʧʣʦʩʢʦʩʪʴ, ʢʦʪʦʨʘʷ ʟʘʥʠʤʘʝʪ 

ʧʨʦʠʟʚʦʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ (ʫʛʣʳ 
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ȾɚɣɖɌ, ɛɜɫɘɌɫ ɔ ɛɗɚɝɖɚɝɞɨ əɌ ɖɚɘɛɗɑɖɝəɚɘ ɣɑɜɞɑɒɑ 
 

ʥʘʢʣʦʥʘ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ ʢ ʧʣʦʩʢʦʩʪʷʤ ʧʨʦʝʢʮʠʡ ï ʧʨʦʠʟʚʦʣʴʥʳʝ, ʥʦ ʦʪ-

ʣʠʯʥʳʝ ʦʪ 0Á ʠ 90Á) (ʨʠʩ. 2.15, 2.19, 2.20). ɺʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ 

ʧʣʦʩʢʦʩʪʴ ʟʘʥʠʤʘʝʪ ʯʘʩʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦ-

ʝʢʮʠʡ. ʇʣʦʩʢʦʩʪʠ ʯʘʩʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʧʣʦʩʢʦʩʪʠ 

ʧʨʦʝʮʠʨʫʶʱʠʝ (ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ) ʠ ʧʣʦʩʢʦʩʪʠ ʫʨʦʚʥʷ (ʧʘʨʘʣʣʝʣʴ-

ʥʳʝ) ʧʣʦʩʢʦʩʪʷʤ ʧʨʦʝʢʮʠʡ.  
ʅʘ ʢʦʤʧʣʝʢʩʥʦʤ ʯʝʨʪʝʞʝ ʩʣʝʜʳ ʧʣʦʩʢʦʩʪʠ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʩʦ-

ʩʪʘʚʣʷʶʪ ʩ ʦʩʴʶ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ ʪʘʢʞʝ ʧʨʦʠʟʚʦʣʴʥʳʝ ʫʛʣʳ. ʈʘʩ-

ʩʤʦʪʨʠʤ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʯʝʨʪʝʞʝ ʠʟʦʙʨʘʞʝʥʠʝ ʠ ʩʚʦʡʩʪʚʘ ʧʣʦʩʢʦʩʪʝʡ 

ʯʘʩʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ: ʧʣʦʩʢʦʩʪʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʠ ʧʘʨʘʣʣʝʣʴʥʳʝ 

ʧʣʦʩʢʦʩʪʷʤ ʧʨʦʝʢʮʠʠ. 
 

Ȼɗɚɝɖɚɝɞɔ, ɛɑɜɛɑəɐɔɖɟɗɫɜəɧɑ ɛɗɚɝɖɚɝɞɫɘ ɛɜɚɑɖɢɔɕ 
(ɛɜɚɑɢɔɜɟɪɥɔɑ ɛɗɚɝɖɚɝɞɔ). 

 

1. ɻʦʨʠʟʦʥʪʘʣʴʥʦ-ʧʨʦʝʮʠʨʫʶʱʘʷ ʧʣʦʩʢʦʩʪʴ a ̂  1́. 

ʇʣʦʩʢʦʩʪʴ Ŭ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢ-

ʮʠʠ 1́, ʥʘʟʳʚʘʝʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʧʨʦʝʮʠʨʫʶʱʝʡ (ʨʠʩ. 2.16). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ʘ ʙ 

 
ʈʠʩ. 2.16. ʀʟʦʙʨʘʞʝʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʧʨʦʝʮʠʨʫʶʱʝʡ ʧʣʦʩʢʦʩʪʠ: ʘ ï 

ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ; ʙ ï ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʯʝʨʪʝʞʝ 
 
ʆʩʥʦʚʥʳʤ ʩʚʦʡʩʪʚʦʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʧʨʦʝʮʠʨʫʶʱʝʡ ʧʣʦʩʢʦʩʪʠ ʷʚ-

ʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʣʶʙʘʷ ʬʠʛʫʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʝ-

ʮʠʨʫʝʪʩʷ ʥʘ 1́ ʚ ʧʨʷʤʫʶ ʣʠʥʠʶ (ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʩʣʝʜ ʧʣʦʩʢʦʩʪʠ h
0
Ŭ). 
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ʅʘ ʨʠʩʫʥʢʝ (2.16. ʘ) ʧʦʢʘʟʘʥ ʫʛʦʣ ɓÁ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʸʥ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʳʤ ʩʣʝʜʦʤ ʧʣʦʩʢʦʩʪʠ h
0
Ŭ ʠ ʢʦʦʨʜʠʥʘʪʥʦʡ ʦʩʴʶ ʍ. ʆʥ ʨʘʚʝʥ ʫʛʣʫ ʥʘ-

ʢʣʦʥʘ ʧʣʦʩʢʦʩʪʠ Ŭ ʢ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ 2́. ʌʨʦʥʪʘʣʴʥʳʡ ʩʣʝʜ ʪʘʢʦʡ 

ʧʣʦʩʢʦʩʪʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʝʥ ʦʩʠ ʍ (f
0
Ŭ ^
 X).  

ʅʘ ʨʠʩ. 2.16 ʙ ʠʟʦʙʨʘʞʸʥ ʢʦʤʧʣʝʢʩʥʳʡ ʯʝʨʪʸʞ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʧʨʦʝ-

ʮʠʨʫʶʱʝʡ ʧʣʦʩʢʦʩʪʠ, ʟʘʜʘʥʥʦʡ ʩʣʝʜʘʤʠ.  
2. ʌʨʦʥʪʘʣʴʥʦ-ʧʨʦʝʮʠʨʫʶʱʘʷ ʧʣʦʩʢʦʩʪʴ ɔ  ̂ 2́.  
ʇʣʦʩʢʦʩʪʴ ɔ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘʷ ʬʨʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ 2́ 

ʥʘʟʳʚʘʝʪʩʷ ʬʨʦʥʪʘʣʴʥʦ ʧʨʦʝʮʠʨʫʶʱʝʡ (ʨʠʩ. 2.17).  
ʆʩʥʦʚʥrʤ ʩʚʦʡʩʪʚʦʤ ʬʨʦʥʪʘʣʴʥʦ-ʧʨʦʝʮʠʨʫʶʱʝʡ ʧʣʦʩʢʦʩʪʠ ʷʚʣʷ-

ʝʪʩʷ ʪʦ, ʯʪʦ ʣʶʙʘʷ ʬʠʛʫʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʝʮʠʨʫ-

ʝʪʩʷ ʥʘ 2́ ʚ ʧʨʷʤʫʶ ʣʠʥʠʶ (ʬʨʦʥʪʘʣʴʥʳʡ ʩʣʝʜ ʧʣʦʩʢʦʩʪʠ f
0
ɔ).  

ʋʛʦʣ ŬÁ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʣʷʝʪ ʬʨʦʥʪʘʣʴʥʳʡ ʩʣʝʜ ʧʣʦʩʢʦʩʪʠ f
0
ɔ ʩ ʢʦ-

ʦʨʜʠʥʘʪʥʦʡ ʦʩʴʶ ʍ, ʨʘʚʝʥ ʫʛʣʫ ʥʘʢʣʦʥʘ ʧʣʦʩʢʦʩʪʠ ɔ ʢ ʧʣʦʩʢʦʩʪʠ ʧʨʦ- 

ʝʢʮʠʡ 1́.  
ɻʦʨʠʟʦʥʪʘʣʴʥʳʡ ʩʣʝʜ ʪʘʢʦʡ ʧʣʦʩʢʦʩʪʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʝʥ ʦʩʠ ʍ.  
ʅʘ ʨʠʩ. 2.17 ʙ ʠʟʦʙʨʘʞʸʥ ʢʦʤʧʣʝʢʩʥʳʡ ʯʝʨʪʸʞ ʬʨʦʥʪʘʣʴʥʦ-ʧʨʦʝʮʠ-

ʨʫʶʱʝʡ ʧʣʦʩʢʦʩʪʠ, ʟʘʜʘʥʥʦʡ ʩʣʝʜʘʤʠ. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ʘ ʙ 

 
ʈʠʩ. 2.17. ʀʟʦʙʨʘʞʝʥʠʝ ʬʨʦʥʪʘʣʴʥʦ-ʧʨʦʝʮʠʨʫʶʱʝʡ ʧʣʦʩʢʦʩʪʠ: ʘ ï 

ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ; ʙ ï ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʯʝʨʪʝʞʝ ʩʣʝʜʘʤʠ 
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ȾɚɣɖɌ, ɛɜɫɘɌɫ ɔ ɛɗɚɝɖɚɝɞɨ əɌ ɖɚɘɛɗɑɖɝəɚɘ ɣɑɜɞɑɒɑ 
 

Ȼɗɚɝɖɚɝɞɔ, ɛɌɜɌɗɗɑɗɨəɧɑ ɛɗɚɝɖɚɝɞɫɘ ɛɜɚɑɖɢɔɕ 
(ɛɗɚɝɖɚɝɞɔ ɟɜɚɎəɫ) 

 
ʇʣʦʩʢʦʩʪʠ, ʧʘʨʘʣʣʝʣʴʥʳʝ ʧʣʦʩʢʦʩʪʷʤ ʧʨʦʝʢʮʠʡ ʥʘʟʳʚʘʶʪʩʷ ʧʣʦ-

ʩʢʦʩʪʷʤʠ ʫʨʦʚʥʷ, ʠ ʫ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʠʤʝʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʡ ʩʣʝʜ, ʢʦʪʦ-

ʨʳʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʦʩʠ ʧʨʦʝʢʮʠʡ. 

1. ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʣʦʩʢʦʩʪʴ ɔ || ́ 1. 

ʇʣʦʩʢʦʩʪʴ ɔ, ʧʘʨʘʣʣʝʣʴʥʘʷ ʧʣʦʩʢʦʩʪʠ 1́, ʥʘʟʳʚʘʝʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʦʡ (ʨʠʩ. 2.18). ʃʶʙʘʷ ʬʠʛʫʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʪʘʢʦʡ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʝ-

ʮʠʨʫʝʪʩʷ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ ʚ ʥʘʪʫʨʘʣʴʥʫʶ ʚʝʣʠ-

ʯʠʥʫ ( ɸ1ɺ1ʉ1 = ɸɺʉ, ʨʠʩ. 2.18). ʌʨʦʥʪʘʣʴʥʳʡ ʩʣʝʜ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ 

ʧʘʨʘʣʣʝʣʝʥ ʦʩʠ ʍ (f
0
ɔ || ʍ). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩ. 2.18. ʇʣʦʩʢʦʩʪʴ, ʧʘʨʘʣʣʝʣʴʥʘʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ 
 

2. ʌʨʦʥʪʘʣʴʥʘʷ ʧʣʦʩʢʦʩʪʴ ŭ || ́ 2.  
ʇʣʦʩʢʦʩʪʴ ŭ, ʧʘʨʘʣʣʝʣʴʥʘʷ ʧʣʦʩʢʦʩʪʠ 2́, ʥʘʟʳʚʘʝʪʩʷ ʬʨʦʥʪʘʣʴʥʦʡ. 

ʃʶʙʘʷ ʬʠʛʫʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʪʘʢʦʡ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʝʮʠʨʫʝʪʩʷ ʥʘ 

ʬʨʦʥʪʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ ʙʝʟ ʠʩʢʘʞʝʥʠʷ, ʪ. ʝ. ʚ ʥʘʪʫʨʘʣʴʥʫʶ 

ʚʝʣʠʯʠʥʫ.  
ɻʦʨʠʟʦʥʪʘʣʴʥʳʡ ʩʣʝʜ ʬʨʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʘʨʘʣʣʝʣʝʥ ʦʩʠ ʍ.  
ʇʨʠʤʝʯʘʥʠʝ. ʇʣʦʩʢʦʩʪʴ, ʧʘʨʘʣʣʝʣʴʥʘʷ ʦʜʥʦʡ ʠʟ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ, 

ʷʚʣʷ-ʝʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʧʨʦʝʮʠʨʫʶʱʠʭ ʧʣʦʩʢʦʩʪʝʡ. 
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2.7. Ƚɗɑɐɧ ɛɗɚɝɖɚɝɞɔ 
 
ʉʣʝʜʦʤ ʧʣʦʩʢʦʩʪʠ Ŭ ʥʘʟʳʚʘʝʪʩʷ ʣʠʥʠʷ ʧʝʨʝʩʝʯʝʥʠʷ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ ʩ 

ʧʣʦʩʢʦʩʪʴʶ ʧʨʦʝʢʮʠʡ. 

ʅʘ ʨʠʩ. 2.19. ʠʟʦʙʨʘʞʝʥʘ ʧʣʦʩʢʦʩʪʴ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ Ŭ(mžn), ʦʙ-

ʨʘʟʦʚʘʥʥʘʷ ʜʚʫʤʷ ʧʝʨʝʩʝʢʘʶʱʠʤʠʩʷ ʧʨʷʤʳʤʠ, ʧʨʦʭʦʜʷʱʠʤʠ ʯʝʨʝʟ ʪʦʯ-

ʢʠ ɸ ʠ ɺ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʧʝʨʚʦʤ ʦʢʪʘʥʪʝ.  
ɼʣʷ ʧʦʩʪʨʦʝʥʠ̫ ʩʣʝʜʦʚ ʧʣʦʩʢʦʩʪʠ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʯʝʨʪʝʞʝ, ʥʝʦʙʭʦ-

ʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʩʣʝʜ ʧʣʦʩʢʦʩʪʠ ï ʵʪʦ ʣʠʥʠʷ, ʟʥʘʯʠʪ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡ-

ʪʠ ʜʚʝ ʪʦʯʢʠ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʧʨʦʡʜʝʪ ʵʪʘ ʣʠʥʠʷ, ʪ. ʝ. ʩʣʝʜ ʧʣʦʩʢʦʩʪʠ. ʇʨʠ 

ʧʦʩʪʨʦʝʥʠʠ ʧʣʦʩʢʦʩʪʠ ʟʘ ʪʘʢʠʝ ʪʦʯʢʠ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʩʣʝʜʳ ʣʶʙʳʭ 

ʧʨ̫ʤr ʭ ʣʠʥʠʡ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ.  
ʅʘ ʨʠʩ. 2.19 ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ 1́ ʝʸ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʳʡ ʩʣʝʜ h0
Ŭ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʩʣʝʜʳ ʅ ʠ ʅô ʧʨʷʤʳʭ 

m ʠ n, ʘ ʚʦ ʬʨʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ 2́ ï ʬʨʦʥʪʘʣʴʥʳʡ ʩʣʝʜ 

ʧʣʦʩʢʦʩʪʠ f0
Ŭ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʬʨʦʥʪʘʣʴʥʳʝ ʩʣʝʜʳ ʧʨʷʤʳʭ F ʠ Fô. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩ. 2.19. ʇʨʠʤʝʨ ʠʟʦʙʨʘʞʝʥʠʷ ʩʣʝʜʦʚ ʧʣʦʩʢʦʩʪʠ Ŭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 
 
ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʩʣʝʜʦʚ ʧʣʦʩʢʦʩʪʠ ʥʫʞʥʦ ʧʨʠʤʝʥʠʪʴ ʧʨʘʚʠʣʦ ʧʦ-

ʩʪʨʦʝʥʠʷ ʩʣʝʜʦʚ ʧʨʷʤʳʭ ʣʠʥʠʡ, ʢʦʪʦʨʳʡ ʙʳʣ ʨʘʩʩʤʦʪʨʝʥ ʚʳʰʝ (Ä2.4). 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʣʝʜʘ ʧʣʦʩʢʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʨʦ-

ʠʪʴ ʜʚʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʣʝʜʘ ʧʨʷʤʳʭ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʧʣʦʩʢʦʩʪʠ, ʘ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʬʨʦʥʪʘʣʴʥʦʛʦ ʩʣʝʜʘ ʧʣʦʩʢʦʩʪʠ ï ʜʚʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʣʝʜʘ 

ʧʨʷʤʳʭ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʧʣʦʩʢʦʩʪʠ Ŭ(mžn). 
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ȾɚɣɖɌ, ɛɜɫɘɌɫ ɔ ɛɗɚɝɖɚɝɞɨ əɌ ɖɚɘɛɗɑɖɝəɚɘ ɣɑɜɞɑɒɑ 
 

ɺ ʩʠʩʪʝʤʝ ʜʚʫʭ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ 1́ ʠ ́2 ʧʣʦʩʢʦʩʪʴ ʚ ʦʙʱʝʤ 

ʩʣʫʯʘʝ ʠʤʝʝʪ ʜʚʘ ʩʣʝʜʘ: ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ha
0 ʠ ʬʨʦʥʪʘʣʴʥʳʡ fa

0, ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʧʝʨʝʩʝʯʝʥʠʝʤ ʧʣʦʩʢʦʩʪʠ Ŭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ 

ʬʨʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪ̫ʤʠ ʧʨʦʝʢʮʠʡ (ʨʠʩ. 2.19, 2.20). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

. 

 
ʈʠʩ. 2.20. ʇʨʠʤʝʨ ʠʟʦʙʨʘʞʝʥʠʷ ʩʣʝʜʦʚ ʧʣʦʩʢʦʩʪʠ ʠ 

ʠʭ ʘʣʛʦʨʠʪʤ ʧʦʩʪʨʦʝʥʠʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʯʝʨʪʝʞʝ 
 
ʊʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʧʣʦʩʢʦʩʪʠ Ŭ ʩ ʢʦʦʨʜʠʥʘʪʥʳʤʠ ʦʩʷʤʠ X, Y, Z ʥʘ-

ʟʳʚʘʶʪʩʷ ʪʦʯʢʘʤʠ ʩʭʦʜʘ ʩʣʝʜʦʚ ʠ ʦʙʦʟʥʘʯʘʶʪʩ ̫ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ Sx, Sy, Sz 

(ʨʠʩ. 2.16). ʅʘ ʨʠʩ. 2.20. ʧʨʠʚʝʜʝʥ ʢʦʤʧʣʝʢʩʥʳʡ ʯʝʨʪʝʞ ʧʣʦʩʢʦʩʪʠ ʪʨʝʫ-

ʛʦʣʴʥʠʢʘ ɸɺʉ ʠ ʨʘʟʦʙʨʘʥ ʧʨʠʤʝʨ ʧʦʩʪʨʦʝʥʠʷ ʜʚʫʭ ʩʣʝʜʦʚ ʵʪʦʡ ʧʣʦʩʢʦ-ʩʪʠ ï 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ha
0 ʠ ʬʨʦʥʪʘʣʴʥʦʛʦ fa

0. ɼʣʷ ʵʪʦʛʦ ʚʳʧʦʣʥʝʥʦ ʧʦ-ʩʪʨʦʝʥʠʝ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʣʝʜʦʚ ʧʨʷʤʳʭ ɸɺ ʠ ɺʉ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʧʣʦʩʢʦʩʪʠ 

ʪʨʝʫʛʦʣʴʥʠʢʘ. ʕʪʠ ʩʣʝʜʳ ʦʙʦʟʥʘʯʝʥʳ ʙʫʢʚʘʤʠ ʅ ʠ ʅô. ʈʝʰʝ-ʥʠʝ ʥʘ ʨʠʩʫʥʢʝ 

ʚʳʧʦʣʥʝʥʦ ʩʠʥʠʤʠ ʣʠʥʠʷʤʠ ʩʦ ʩʪʨʝʣʢʘʤʠ. ɸʥʘʣʦʛʠʯʥʦʝ ʧʦʩʪʨʦʝʥʠʝ 

ʚʳʧʦʣʥʝʥʦ ʠ ʜʣʷ ʬʨʦʥʪʘʣʴʥʦʛʦ ʩʣʝʜʘ ʣʠʥʠʷʤʠ ʟʝʣʸʥʦʛʦ ʮʚʝʪʘ. ʇʦʨʷʜʦʢ 

ʧʦʩʪʨʦʝʥʠ̫ ʩʣʝʜʦʚ ʷʩʝʥ ʠʟ ʨʠʩʫʥʢʘ. 
 

Ȯɚɛɜɚɝɧ ɐɗɫ ɝɌɘɚɖɚəɞɜɚɗɫ 
 

1. ʂʦʛʜʘ ʪʦʯʢʘ ʧʨʠʥʘʜʣʝʞʠʪ ʢʘʢʦʡ ʣʠʙʦ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ?  
2. ʂʘʢ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʘ ʧʨʷʤʘʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʯʝʨʪʝʞʝ? 
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3. ʂʘʢʠʝ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʷʤʦʡ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ?  
4. ʂʘʢʠʝ ʯʘʩʪʥʳʝ ʧʦʣʦʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣɹʥʦ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ 

ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ ʧʨʷʤʘʷ ʣʠʥʠʷ? 

5. ʂʦʛʜʘ ʧʨʷʤʘʷ ʣʠʥʠʷ ʤʦʞʝʪ ʧʨʠʥʘʜʣʝʞʘʪʴ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ?  
6. ʂʘʢʠʝ ʧʨʷʤʳʝ ʷʚʣʷʶʪʩʷ ʧʨʦʝʮʠʨʫʶʱʠʤʠ?  
7. ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʩʣʝʜʦʤ ʧʨʷʤʦʡ?  
8. ʂʘʢ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʯʝʨʪʝʞʝ ʩʣʝʜʳ ʧʨʷʤʦʡ ʣʠʥʠʠ?  
9. ʂʘʢ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʯʝʨʪʝʞʝ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʘ ʧʣʦʩʢʦʩʪʴ?  
10. ʂʘʢʠʝ ʧʣʦʩʢʦʩʪʠ ʷʚʣʷʶʪʩʷ ʧʨʦʝʮʠʨʫʶʱʠʤʠ?  
11. ʂʘʢʠʝ ʧʣʦʩʢʦʩʪʠ ʷʚʣʷʶʪʩʷ ʧʣʦʩʢʦʩʪʷʤʠ ʫʨʦʚʥʷ?  
12. ʂʘʢʠʝ ʧʣʦʩʢʦʩʪʠ ʷʚʣʷʶʪʩʷ ʧʣʦʩʢʦʩʪʷʤʠ ʯʘʩʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ?  
13. ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʩʣʝʜʦʤ ʧʣʦʩʢʦʩʪʠ ʠ ʢʘʢ ʦʥ ʦʧʨʝʜʝʣʷʝʪʩʷ? 
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ȮɓɌɔɘəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɏɑɚɘɑɞɜɔɣɑɝɖɔɡ ɩɗɑɘɑəɞɚɎ. 
 
 
 
 

 

3. ȮȳȬȴȸȹȺȱ ȼȬȽȻȺȷȺȲȱȹȴȱ  

ȯȱȺȸȱȾȼȴɃȱȽȶȴɁ ɉȷȱȸȱȹȾȺȮ. 
ȺȽȹȺȮȹɇȱ ȻȺȳȴɂȴȺȹȹɇȱ ȳȬȰȬɃȴ 

 

3.1. Ⱥɛɜɑɐɑɗɑəɔɑ ɛɚɓɔɢɔɚəəɧɡ ɓɌɐɌɣ 
 
ʇʦʟʠʮʠʦʥʥʳʤʠ ʟʘʜʘʯʘʤʠ ʥʘʟʳʚʘʶʪʩʷ ʪʘʢʠʝ ʟʘʜʘʯʠ, ʚ ʢʦʪʦʨʳʭ ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ ʠ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ. 
 

3.2. ȸɑɞɚɐ ɖɚəɖɟɜɔɜɟɪɥɔɡ ɞɚɣɑɖ 
 
ʄʝʪʦʜ ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʪʦʯʝʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦ-

ʤʝʪʨʠʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʟʘʠʤʥʦʡ ʚʠʜʠʤʦʩʪʠ ʜʚʫʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠ-

ʛʫʨ, ʩ ʧʦʤʦʱʴʶ ʪʦʯʝʢ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʵʪʠʤ ʬʠʛʫʨʘʤ. ʈʘʩʩʤʦʪʨʠʤ ʧʨʠ-

ʤʝʨ (ʨʠʩ. 3.1) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʈʠʩ. 3.1. ʇʨʠʤʝʨ ʠʟʦʙʨʘʞʝʥʠʷ ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʪʦʯʝʢ 
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ʂʦʥʢʫʨʠʨʫʶʱʠʤʠ ʪʦʯʢʘʤʠ ʥʘʟʳʚʘʶʪʩʷ ʪʘʢʠʝ ʪʦʯʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʫ 

ʢʦʪʦʨʳʭ ʩʦʚʧʘʜʘʶʪ ʢʘʢʠʝ-ʣʠʙʦ ʜʚʝ ʦʜʥʦʠʤʝʥʥʳʝ ʧʨʦʝʢʮʠʠ. ʂʦʥʢʫʨʠʨʫ-

ʶʱʠʝ ʪʦʯʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʦʜʥʦʡ ʧʨʦʝʮʠʨʫʶʱʝʡ ʧʨʷʤʦʡ.  
ʅʘ ʨʠʩ. 3.1 ʧʦʢʘʟʘʥʳ ʜʚʝ ʧʘʨʳ ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʪʦʯʝʢ ɸ ʠ ɺ (ʩʦʚʧʘ-

ʜʘʶʪ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʧʨʦʝʢʮʠʠ ɸ1 ſ ɺ1) ʠ C ʠ D (ʩʦʚʧʘʜʘʶʪ ʬʨʦʥʪʘʣʴ-

ʥʳʝ ʧʨʦʝʢʮʠʠ ʉ2 ſ D2).  
ʊʦʯʢʠ ɸ ʠ ɺ ʥʘʭʦʜʷʪʩʷ ʥʘ ʦʜʠʥʘʢʦʚʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʬʨʦʥʪʘʣʴʥʦʡ2́ 

ʠ ʧʨʦʬʠʣʴʥʦʡ 3́ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ, ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʝ ʢʦʦʨʜʠʥʘʪʳ ʭ 
ʠ ʫ, ʘ ʢʦʦʨʜʠʥʘʪʳ z ï ʨʘʟʥʳʝ. ɿʥʘʯʠʪ ʪʦʯʢʠ ɸ ʠ ɺ ʥʘʭʦʜʷʪʩʷ ʥʘ ʨʘʟʥʳʭ 

ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 1́ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ.  
ʄʝʪʦʜ ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʪʦʯʝʢ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʚʟʘʠʤʥʦʡ 

ʚʠʜʠʤʦʩʪʠ ʪʦʯʝʢ (ʬʠʛʫʨ) ʧʦ ʠʭ ʥʝʩʦʚʧʘʜʘʶʱʠʤ ʧʨʦʝʢʮʠʷʤ. ʇʨʠ ʧʨʦʝ-

ʮʠʨʦʚʘʥʠʠ ʪʦʯʝʢ ɸ ʠ ɺ ʥʘ ʬʨʦʥʪʘʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ 2́, ʪʦʯʢʘ ɸ 

ʥʘʭʦʜʠʪʩʷ ʚʳʰʝ ʪʦʯʢʠ ɺ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦʩʪʠ ʠ ʟʘʢʨʦʝʪ ʪʦʯʢʫ ɺ 

(ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʥʘʙʣʶʜʘʪʝʣʴ ʩʤʦʪʨʠʪ ʥʘ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ ʠʟ ʙʝʩʢʦ-

ʥʝʯʥʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʣʫʯʘ ʟʨʝʥʠʷ ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʦʝʮʠʨʫʶʱʝʤʫ ʣʫʯʫ 

S). ɿʥʘʯʠʪ ʚʠʜʥʘ ʙʫʜʝʪ ʪʦʯʢʘ ɸ, ʫ ʢʦʪʦʨʦʡ ʢʦʦʨʜʠʥʘʪʘ z ʙʦʣʴʰʝ, ʯʝʤ ʫ 

ʪʦʯʢʠ ɺ (ZB > ZA).  
ʅʘ ʧʣʦʩʢʦʩʪʠ 2́ ʚʠʜʥʘ ʪʦʯʢʘ D, ʪʘʢ ʢʘʢ ʦʥʘ ʥʘʭʦʜʠʪʩʷ ʙʣʠʞʝ ʢ ʥʘ-

ʙʣʶʜʘʪʝʣʶ (ʜʘʣʴʰʝ ʦʪ ʧʣʦʩʢʦʩʪʠ 2́, YD>YC) ʠ ʟʘʢʨʳʚʘʝʪ ʥʝʚʠʜʠʤʫʶ 
ʪʦʯʢʫ ʉ.  
ʅʘ ʧʣʦʩʢʦʩʪʠ 3́ ʚʠʜʥʘ ʪʦʯʢʘ ɽ, ʪʘʢ ʢʘʢ ʦʥʘ ʥʘʭʦʜʠʪʩʷ ʙʣʠʞʝ ʢ ʥʘ-

ʙʣʶʜʘʪʝʣʶ (ʜʘʣʴʰʝ ʦʪ ʧʣʦʩʢʦʩʪʠ 3́, XE>XF) ʠ ʟʘʢʨʳʚʘʝʪ ʥʝʚʠʜʠʤʫʶ 
ʪʦʯʢʫ F.  
ʄʝʪʦʜʦʤ ʢʦʥʢʫʨʠʨʫʶʠɦʭ ʪʦʯʝʢ ʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʠʜʠ-

ʤʦʩʪʠ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ. 
 

3.3. ȮɓɌɔɘəɚɑ ɛɚɗɚɒɑəɔɑ ɛɜɫɘɚɕ ɔ ɞɚɣɖɔ 
 
ʀʟ ʠʥʚʘʨʠʘʥʪʥʦʛʦ ʩʚʦʡʩʪʚʘ 3 ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʦʝʮʠʨʦʚʘʥʠʷ ʩʣʝʜʫ-

ʝʪ, ʯʪʦ ʧʨʦʝʢʮʠʠ ʪʦʯʢʠ ʂ (ʂ1, ʂ2 ʠ ʂ3) ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʧʨʷʤʦʡ ʘ, ʜʦʣʞ-

ʥr  ʧʨʠʥʘʜʣʝʞʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʨʦʝʢʮʠʷʤ ʵʪʦʡ ʧʨʷʤʦʡ, ʪ. ʝ. ʝʩʣʠ 

ʭʦʪʷ ʙʳ ʦʜʥʘ ʧʨʦʝʢʮʠʷ ʪʦʯʢʠ ʥʝ ʧʨʠʥʘʜʣʝʞʠʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʦ-

ʝʢʮʠʠ ʧʨʷʤʦʡ, ʪʦ ʵʪʘ ʪʦʯʢʘ ʥʝ ʧʨʠʥʘʜʣʝʞʠʪ ʧʨʷʤʦʡ.  
ʀʟ ʠʥʚʘʨʠʘʥʪʥʦʛʦ ʩʚʦʡʩʪʚʘ 4 ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʦʝʢʮʠʠ ʪʦʯʢʠ ʂ (ʂ1, ʂ2 

ʠ ʂ3), ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʧʨʷʤʦʡ, ʜʝʣʷʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʦʝʢʮʠʠ ʦʪʨʝʟʢʘ 
ɸɺ ʚ ʪʦʤ ʞʝ ʦʪʥʦʰʝʥʠʠ, ʚ ʢʘʢʦʤ ʪʦʯʢʘ ʂ ʜʝʣʠʪ ʦʪʨʝʟʦʢ ɸɺ (ʨʠʩ. 3.2).  
ʅʘ ʨʠʩ. 3.3 ʪʦʯʢʠ ɸ ʠ ɺ ʧʨʠʥʘʜʣʝʞʘʪ ʧʨʷʤʦʡ ʘ; ʪʦʯʢʠ ʉ, D, E ʥʘʭʦ-

ʜʷʪʩʷ ʚʥʝ ʵʪʦʡ ʧʨʷʤʦʡ. 
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ȮɓɌɔɘəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɏɑɚɘɑɞɜɔɣɑɝɖɔɡ ɩɗɑɘɑəɞɚɎ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩ. 3.2. ʀʟʦʙʨʘʞʝʥʠʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʦʯʝʢ ɸ, ɺ, ʂ ʧʨʷʤʦʡ ʘ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ʈʠʩ. 3. 3. ʇʨʠʤʝʨ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʦʯʝʢ ʧʨʷʤʦʡ 

 

3.4. ȮɓɌɔɘəɚɑ ɛɚɗɚɒɑəɔɑ ɛɜɫɘɧɡ 
 
ɼʚʝ ʧʨʷʤʳʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʦʛʫʪ ʧʝʨʝʩʝʢʘʪʴʩʷ, ʩʢʨʝʱʠʚʘʪʴʩʷ ʠ ʤʦ-

ʛʫʪ ʙʪrʴ ʧʘʨʘʣʣʝʣʴʥʳ.  
1. ʇʝʨʝʩʝʢʘʶʱʠʝʩʷ ʧʨʷʤʳʝ  
ʇʝʨʝʩʝʢʘʶʱʠʤʠʩʷ ʧʨʷʤʳʤʠ ʥʘʟʳʚʘʶʪʩʷ, ʪʘʢʠʝ, ʧʨʷʤʳʝ, ʢʦʪʦʨʳʝ 

ʠʤʝʶʪ ʦʜʥʫ ʦʙʱʫʶ ʪʦʯʢʫ. ʅʘ ʢʦʤʧʣʝʢʩʥʦʤ ʯʝʨʪʝʞʝ ʧʨʦʝʢʮʠʠ ʪʦʯʢʠ ʧʝ-

ʨʝʩʝʯʝʥʠʷ ʧʨʷʤʳʭ ʥʘʭʦʜʷʪʩʷ ʥʘ ʦʜʥʦʡ ʣʠʥʠʠ ʩʚʷʟʠ. 
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ʀʟ ʠʥʚʘʨʠʘʥʪʥʦʛʦ ʩʚʦʡʩʪʚʘ 5 ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʦʝʢʮʠʷ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ 

ʧʨʦʝʢʮʠʡ ʧʨʷʤʳʭ ʘ ʠ b ʝʩʪʴ ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʵʪʠʭ ʧʨʷʤʳʭ (ʨʠʩ. 3.4). 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
. 

 
ʈʠʩ. 3.4. ʀʟʦʙʨʘʞʝʥʠʝ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʧʨʷʤʳʭ 

 
2. ʇʘʨʘʣʣʝʣʴʥʳʝ ʧʨʷʤʳʝ  
ʅʘ ʨʠʩ. 3.5 ʠʟʦʙʨʘʞʝʥʳ ʧʨʦʝʢʮʠʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʷʤʳʭ ʘ ʠ b, ʧʝ-

ʨʝʩʝʢʘʶʱʠʭʩʷ ʚ ʥʝʩʦʙʩʪʚʝʥʥʦʡ ʪʦʯʢʝ (ʧʨʷʤʳʭ, ʣʝʞʘʱʠʭ ʚ ʦʜʥʦʡ ʧʣʦ-

ʩʢʦʩʪʠ ʠ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʚ ʙʝʩʢʦʥʝʯʥʦ ʫʜʘʣʝʥʥʦʡ ʪʦʯʢʝ).  
ʀʟ ʠʥʚʘʨʠʘʥʪʥʦʛʦ ʩʚʦʡʩʪʚʘ 6 ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʦʝʢʮʠʠ ʧʘʨʘʣʣʝʣʴʥʳʭ 

ʧʨʷʤʳʭ ʘ ʠ b ʧʘʨʘʣʣʝʣʴʥʳ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʈʠʩ. 3.5. ʀʟʦʙʨʘʞʝʥʠʝ ʧʘʨʘʣʣʝʣʥɹʳʭ ʧʨʷʤʳʭ 
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ȮɓɌɔɘəɚɑ ɜɌɝɛɚɗɚɒɑəɔɑ ɏɑɚɘɑɞɜɔɣɑɝɖɔɡ ɩɗɑɘɑəɞɚɎ. 
 

3. ʉʢʨʝʱʠʚʘʶʱʠʝʩʷ ʧʨʷʤʳʝ  
ʉʢʨʝʱʠʚʘʶʱʠʝʩʷ ʧʨʷʤʳʝ ï ʵʪʦ ʧʨʷʤʳʝ ʣʝʞʘʱʠʝ ʚ ʨʘʟʥʳʭ ʧʣʦʩʢʦʩʪʷʭ ʠ 

ʥʝ ʠʤʝʶʱʠʝ ʥʠ ʦʜʥʦʡ ʦʙʱʝʡ ʪʦʯʢʠ. ʅʘ ʢʦʤʧʣʝʢʩʥʦʤ ʯʝʨʪʝʞʝ (ʨʠʩ. 3.6) 

ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʦʝʢʮʠʡ ʵʪʠʭ ʧʨʷʤʳʭ ʥʝ ʣʝʞʘʪ ʥʘ ʦʜʥʦʤ ʧʝʨʧʝʥʜʠ-

ʢʫʣʷʨʝ ʢ ʦʩʠ ʍ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʧʨʷʤʳʭ, ʩʤ. ʨʠʩ. 3.4). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

. 

 
ʈʠʩ. 3.6. ʀʟʦʙʨʘʞʝʥʠʝ ʩʢʨʝʱʠʚʘʶʱʠʭʩʷ ʧʨʷʤʳʭ 

 

3.5. ȻɜɫɘɌɫ ɔ ɞɚɣɖɌ əɌ ɛɗɚɝɖɚɝɞɔ 
 
ʇʨʷʤʘʷ a ʧʨʠʥʘʜʣʝʞʠʪ ʧʣʦʩʢʦʩʪʠ Ŭ, ʝʩʣʠ ʜʚʝ ʝʝ ʪʦʯʢʠ ɸ ʠ ɺ ʧʨʠ-

ʥʘʜʣʝʞʘʪ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ Ŭ ( ʂLM). ʉʧʨʘʚʝʜʣʠʚʦ ʠ ʦʙʨʘʪʥʦʝ ʫʪʚʝʨʞʜʝ-

ʥʠʝ: ʝʩʣʠ ʪʦʯʢʠ ɸ ʠ ɺ ʧʨʠʥʘʜʣʝʞʘʪ ʧʣʦʩʢʦʩʪʠ Ŭ ( ʂ LM), ʪʦ ʧʨʷʤʘʷ ʘ, 

ʧʨʦʭʦʜʷʱʘʷ ʯʝʨʝʟ ʵʪʠ ʪʦʯʢʠ, ʧʨʠʥʘʜʣʝʞʠʪ ʧʣʦʩʢʦʩʪʠ Ŭ(ʨʠʩ. 3.7, ʘ).  
ʇʨʷʤʳʝ a ʠ m, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʨʘʟʥʳʤ ʧʣʦʩʢʦʩʪʷʤ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 3. 

7. ʇʨʷʤʘʷ a ʧʨʠʥʘʜʣʝʞʠʪ ʧʣʦʩʢʦʡ ʬʠʛʫʨʝ LKM,  ʧʦʪʦʤʫ ʯʪʦ ʥʘ ʧʨʦʝʢʮʠʷʭ 

ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦʡ ʬʠʛʫʨʳ ʠʤʝʶʪʩʷ ʜʚʝ ʦʙʱʠʭ ʪʦʯʢʠ ɸ ʠ ɺ. ʇʨʷʤʘʷ m 

ʧʨʠʥʘʜʣʝʞʠʪ ʧʣʦʩʢʦʩʪʠ, ʟʘʜʘʥʥʦʡ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʨʷʤʳʤʠ c ʠ d, ʪ. ʢ. ʦʥʘ 

ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʠ ʉ ʠ D, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʵʪʠʭ ʧʨʷʤʳʭ.  
ʇʨʷʤʘʷ ʧʨʠʥʘʜʣʝʞʠʪ ʧʣʦʩʢʦʩʪʠ, ʝʩʣʠ ʝʝ ʩʣʝʜʳ ʧʨʠʥʘʜʣʝʞʘʪ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ ʩʣʝʜʘʤ ʧʣʦʩʢʦʩʪʠ.  
ʉʧʨʘʚʝʜʣʠʚʦ ʠ ʦʙʨʘʪʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ: ʝʩʣʠ ʩʣʝʜʳ ʧʨʷʤʦʡ ʧʨʠʥʘʜ-

ʣʝʞʘʪ ʩʣʝʜʘʤ ʧʣʦʩʢʦʩʪʠ, ʪʦ ʵʪʘ ʧʨʷʤʘʷ ʧʨʠʥʘʜʣʝʞʠʪ ʧʣʦʩʢʦʩʪʠ. 
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ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʝʱʝ ʦʜʥʦ ʩʚʦʡʩʪʚʦ, ʦʧʨʝʜʝʣʷʶʱʝʝ ʚʟʘʠʤ-

ʥʦʝ ʧʦʣʦʞʝʥʠʝ ʪʦʯʢʠ ʠ ʧʣʦʩʢʦʩʪʠ: ʪʦʯʢʘ ʧʨʠʥʘʜʣʝʞʠʪ ʧʣʦʩʢʦʩʪʠ, ʝʩʣʠ 

ʦʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʧʨʷʤʦʡ, ʧʨʠʥʘʜʣʝʞʘʱʝʡ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ (ʨʠʩ. 3.7) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʘ ʙ 
 

ʈʠʩ. 3.7. ʀʟʦʙʨʘʞʝʥʠʝ ʧʨʷʤʦʡ m, ʧʨʠʥʘʜʣʝʞʘʱʝʡ ʧʣʦʩʢʦʩʪʠ 

 

3.6. ȮɓɌɔɘəɚɑ ɛɚɗɚɒɑəɔɑ ɛɜɫɘɚɕ ɔ ɛɗɚɝɖɚɝɞɔ 
 
ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʦʣʦʞʝʥʠʡ ʧʨʷʤʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦʩʪʠ.  
1. ʇʨʷʤʘʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʣʦʩʢʦʩʪʠ.  
2. ʇʨʷʤʘʷ ʧʘʨʘʣʣʝʣʴʥʘ ʧʣʦʩʢʦʩʪʠ.  
3. ʇʨʷʤʘʷ ʧʝʨʝʩʝʢʘʝʪ ʧʣʦʩʢʦʩʪʴ.  
ʘ) ʧʨʷʤʘʷ ʧʘʨʘʣʣʝʣʴʥʘʷ ʧʣʦʩʢʦʩʪʠ (ʨʠʩ. 3.8).  
ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʟʥʘʢ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦʩʪʠ. ʇʨʷʤʘʷ 

ʧʘʨʘʣʣʝʣʴʥʘ ʧʣʦʩʢʦʩʪʠ, ʢʦʛʜʘ ʦʥʘ ʧʘʨʘʣʣʝʣʴʥʘ ʣʶʙʦʡ ʧʨʷʤʦʡ, ʣʝʞʘʱʝʡ 

ʚ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ.  
ʇʨʷʤʘʷ m ʧʘʨʘʣʣʝʣʴʥʘ ʧʣʦʩʢʦʩʪʠ Ŭ( ABC), ʪʘʢ ʢʘʢ ʦʥʘ ʨʘʩʧʦʣʦʞʝ-ʥʘ 

ʚ ʧʣʦʩʢʦʩʪʠ (ʨʠʩ. 3.8. ʙ) ʠ ʠʤʝʝʪ ʧʨʠʟʥʘʢ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʣʦʩʢʦʩʪʠ  
ï ʜʚʝ ʦʙʱʠʭ ʪʦʯʢʠ (D,E), ʧʨʷʤʘʷ n (ʨʠʩ. 3.8. ʘ) ʧʘʨʘʣʣʝʣʴʥʘ ʧʣʦʩʢʦʩʪʠ Ŭ( 

ABC), ʧʦʪʦʤʫ, ʯʪʦ ʦʥʘ ʧʘʨʘʣʣʝʣʴʥʘ ʧʨʷʤʦʡ AB, ʢʦʪʦʨʘʷ ʧʨʠʥʘʜʣʝ-ʞʠʪ 

ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ. 
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ʈʠʩ. 3.8. ʇʨʷʤʳʝ, ʧʘʨʘʣʣʝʣʴʥʳʝ ʧʣʦʩʢʦʩʪʷʤ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ɸɺʉ:  

ʘ ï ʧʨʷʤʘʷ n ʥʘʭʦʜʠʪʩʷ ʚʥʝ ʧʣʦʩʢʦʩʪʠ; ʙ ï ʧʨʷʤʘʷ m ʥʘʭʦʜʠʪʩʷ ʚ ʧʣʦʩʢʦʩʪʠ 
 
ʙ. ʇʨʷʤʘʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘʷ ʧʣʦʩʢʦʩʪʠ.  
ʇʨʷʤʘʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʣʦʩʢʦʩʪʠ, ʝʩʣʠ ʦʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ 

ʜʚʫʤ ʧʝʨʝʩʝʢʘʶɦ ʠʤʩʷ ʧʨʷʤʳʤ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ. ʇʦʜʨʦʙʥʦ ʧʝʨʧʝʥʜʠʢʫ-

ʣʷʨʥʦʩʪʴ ʧʨʷʤʳʭ ʨʘʩʩʤʦʪʨʝʥʘ ʚ ʨʘʟʜʝʣʝ 4. 
 

3.7. Ȼɑɜɑɝɑɣɑəɔɑ ɛɜɫɘɚɕ ɔ ɛɗɚɝɖɚɝɞɔ 
 
ʃʠʥʠʷ ʧʝʨʝʩʝʯʝʥʠʷ ʜʚʫʭ ʧʣʦʩʢʦʩʪʝʡ ï ʧʨʷʤʘʷ ʣʠʥʠʷ. ʈʘʩʩʤʦʪʨʠʤ 

ʩʥʘʯʘʣʘ ʦʜʠʥ ʠʟ ʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ (ʨʠʩ. 3.9), ʢʦʛʜʘ ʦʜʥʘ ʠʟ ʧʝʨʝʩʝʢʘ-ʁ

ʱʠʭʩʷ ʧʣʦʩʢʦʩʪʝʡ Ŭ ʧʨʦʝʮʠʨʫʶʱʘʷ ʟʘʜʘʥʘ ʩʣʝʜʦʤ ʠ ʧʘʨʘʣʣʝʣʴʥʘ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ (Ŭ Ɛˊ1, f
0
ŬƐʍ), ʘ ʚʪʦʨʘʷ ʧʣʦʩʢʦʩʪʴ Ŭô ï 

ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʠ ʟʘʜʘʥʘ ʥʘ ʯʝʨʪʝʞʝ ʧʨʦʝʢʮʠʷʤʠ ʪʨʝʫʛʦʣʴʥʠʢʘ ɸɺʉ.  
ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʣʠʥʠʷ ʧʝʨʝʩʝʯʝʥʠʷ ʘ, ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʧʣʦʩʢʦʩʪʠ Ŭ, 

ʙʫʜʝʪ ʪʘʢʞʝ ʧʘʨʘʣʣʝʣʴʥʘ ʧʣʦʩʢʦʩʪʠ 1́, ʪ. ʝ. ʙʫʜʝʪ ʩʦʚʧʘʜʘʪʴ ʩ ʛʦʨʠʟʦʥ-

ʪʘʣʴʶ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʧʣʦʩʢʦʩʪʝʡ (ʘ ſ h). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʜʥʘ ʧʨʦʝʢ- 
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ʮʠʷ ʵʪʦʡ ʧʨʷʤʦʡ D2E2 ʠʟʚʝʩʪʥʘ. ɼʨʫʛʫʶ ʧʨʦʝʢʮʠʶ D1E1 ʠʩʢʦʤʦʡ ʧʨʷ-

ʤʦʡ ʤʦʞʥʦ ʥʘʡʪʠ ʧʦ ʝʸ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʣʦʩʢʦʩʪʠ ʪʨʝʫʛʦʣʴʥʠʢʘ . ɺʠ-

ʜʠʤʦʩʪʴ ʪʦʯʢʠ ɺ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʝʸ ʧʦʣʦʞʝʥʠʶ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦ-

ʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ 1́. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ʈʠʩ. 3.9. ʇʝʨʚʳʡ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʧʝʨʝʩʝʯʝʥʠʷ ʧʣʦʩʢʦʩʪʠ ʦʙʱʝʛʦ 

ʧʦʣʦʞʝʥʠʷ ʩ ʧʣʦʩʢʦʩʪʴʶ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 
 
ʈʘʩʩʤʦʪʨʠʤ ʚʪʦʨʦʡ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ (ʨʠʩ. 3.10): ʦʜʥʘ ʠʟ ʧʝʨʝʩʝʢʘʶ-

ʱʠʭʩʷ ʧʣʦʩʢʦʩʪʝʡ Ŭ ʟʘʜʘʥʘ ʩʣʝʜʘʤʠ (h
0
Ŭ ž f

0
Ŭ) ʠ ʧʘʨʘʣʣʝʣʴʥʘ 

ʬʨʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ (Ŭ Ɛˊ2, h
0
Ŭ Ɛʍ), ʘ ʚʪʦʨʘʷ ʧʣʦʩʢʦʩʪʴ Ŭô 

ï ʦʙʱʝʛʦ ʧʦʣʦ-ʞʝʥʠʷ ʠ ʟʘʜʘʥʘ ʥʘ ʯʝʨʪʝʞʝ ʜʚʫʤʷ ʧʝʨʝʩʝʢʘʶʱʠʤʠʩʷ 

ʩʣʝʜʘʤʠ (h
0
Ŭ ž f

0
Ŭ)ô. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʣʠʥʠʷ ʧʝʨʝʩʝʯʝʥʠʷ ʘ, ʧʨʠʥʘʜʣʝʞʘʱʘʷ 

ʧʣʦʩʢʦʩʪʠ Ŭ, ʙʫʜʝʪ ʪʘʢʞʝ ʧʘʨʘʣʣʝʣʴʥʘ ʧʣʦʩʢʦʩʪʠ 2́, ʪ. ʝ. ʙʫʜʝʪ ʩʦʚʧʘʜʘʪʴ 

ʩ ʬʨʦʥʪʘʣʴʶ ʧʝ-ʨʝʩʝʢʘʶʱʠʭʩʷ ʧʣʦʩʢʦʩʪʝʡ (ʘ ſ f).  
ʀʟ ʫʩʣʦʚʠʷ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʧʣʦʩʢʦʩʪʝʡ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʬʨʦʥʪʘʣʴʥʳʡ 

ʩʣʝʜ ʧʣʦʩʢʦʩʪʠ ʧʘʨʘʣʣʝʣʝʥ ʬʨʦʥʪʘʣʴʥʦʡ ʧʨʦʝʢʮʠʠ ʬʨʦʥʪʘʣʠ ʧʣʦʩʢʦ-ʩʪʠ, 

ʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʩʣʝʜ ʧʣʦʩʢʦʩʪʠ ʧʘʨʘʣʣʝʣʝʥ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʨʦ-ʝʢʮʠʠ 

ʛʦʨʠʟʦʥʪʘʣʠ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ. ʇʨʠʤʝʨ ʧʦʩʪʨʦʝʥʠʷ ʪʦʯʢʠ ʧʝʨʝʩʝ-ʯʝʥʠʷ (ʂ) 

ʧʨʷʤʦʡ ʘ (ɸɺ) ʩ ʧʣʦʩʢʦʩʪʴʶ Ŭ (DEF) ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 3.11. ɼʣʷ ʵʪʦʛʦ 

ʧʨʤ̫ʘʷ ʘ ʟʘʢʣʶʯʝʥʘ ʚ ʧʨʦʠʟʚʦʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ ɓ ʠ ʦʧʨʝʜʝʣʝ-ʥʘ ʣʠʥʠʷ 

ʧʝʨʝʩʝʯʝʥʠʷ ʧʣʦʩʢʦʩʪʝʡ Ŭ ʠ ɓ. 
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ʈʠʩ. 3.10. ɺʪʦʨʦʡ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʧʝʨʝʩʝʯʝʥʠʷ ʧʣʦʩʢʦʩʪʠ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ  

ʩ ʧʣʦʩʢʦʩʪʴʶ ʬʨʦʥʪʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 
 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʠʤʝʨʝ ʧʨʷʤʳʝ ɸɺ ʠ MN ʧʨʠʥʘʜʣʝʞʘʪ ʦʜʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ɓ ʠ ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ ʪʦʯʢʝ ʂ, ʘ ʪʘʢ ʢʘʢ ʧʨʷʤʘʷ MN ʧʨʠʥʘʜʣʝ-

ʞʠʪ ʟʘʜʘʥʥʦʡ ʧʣʦʩʢʦʩʪʠ Ŭ (DEF), ʪʦ ʪʦʯʢʘ ʂ ʷʚʣʷʝʪʩʷ ʠ ʪʦʯʢʦʡ ʧʝʨʝʩʝ-

ʯʝʥʠʷ ʧʨʷʤʦʡ ʘ (ɸɺ) ʩ ʧʣʦʩʢʦʩʪʴʶ Ŭ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʜʦʙʥʦʡ ʟʘʜʘʯʠ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʯʝʨʪʝʞʝ ʥʝʦʙʭʦʜʠ-ʤʦ 

ʫʤʝʪʴ ʥʘʭʦʜʠʪʴ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʦʡ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʩ 

ʧʣʦʩʢʦʩʪʴʶ. 
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