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ɺʉʊʋʇ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʄʽʩʴʢʠʡ ʧʘʩʘʞʠʨʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ ʚʽʜʽʛʨʘʻ ʟʥʘʯʥʫ ʨʦʣʴ ʫ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʷʢʦʩʪʽ ʞʠʪʪʷ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ. ɿʣʘʛʦʜʞʝʥʝ ʟʨʦʩʪʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʪʘ ʷʢʦʩʪʽ ʨʦʙʦʪʠ ʤʽʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʟʘ-

ʜʦʚʦʣʝʥʦʩʪʽ ʧʦʪʨʝʙ ʫ ʧʝʨʝʚʝʟʝʥʥʽ ʧʘʩʘʞʠʨʽʚ, ʟʤʝʥʰʠʪʠ ʪʨʘʥʩʧʦʨʪʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘ ʜʦʨʦʛʘʭ, ʧʦʢʨʘʱʠʪʠ ʝʢʦʣʦʛʽʯʥʫ ʩʠʪʫʘʮʽʶ, ʟʤʝʥʰʠʪʠ ʘʚʘʨʽʡʥʽʩʪʴ ʥʘ ʜʦʨʦʛʘʭ ʪʘ ʢʽ-

ʣʴʢʽʩʪʴ ɼʊʇ, ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʟʙʠʪʢʦʚʫ ʨʦʙʦʪʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ.  

ʅʘʜʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ ʧʝʨʝʜʙʘʯʘʻ ʥʘʣʝʞʥʫ ʾʭ ʷʢʽʩʪʴ, ʷʢʘ ʤʘʻ ʚʽʜʧʦʚʽ-

ʜʘʪʠ ʚʠʤʦʛʘʤ, ʚʩʪʘʥʦʚʣʝʥʠʤ ʜʣʷ ʮʽʻʾ ʛʘʣʫʟʽ, ʡ ʧʝʨʝʙʫʚʘʪʠ ʧʽʜ ʧʦʩʪʽʡʥʠʤ ʢʦʥʪʨʦʣʝʤ 

ʪʘ ʫʧʨʘʚʣʽʥʥʷʤ ʟ ʙʦʢʫ ʂʠʾʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʜʝʨʞʘʚʥʦʾ ʘʜʤʽʥʽʩʪʨʘʮʽʾ (ʂʄɼɸ). ʇʨʦʪʝ 

ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʽʩʴʢʠʭ ʤʘʨʰʨʫʪʘʭ ʧʝʨʝʙʫʚʘʻ ʥʘ ʥʝʥʘʣʝʞʥʦʤʫ ʨʽʚ-

ʥʽ ʯʝʨʝʟ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʤʘʨʰʨʫʪʽʚ ʽ ʥʝ-

ʤʦʞʣʠʚʦʩʪʽ ʟʜʽʡʩʥʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ.  

ʂʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʻ ʜʦʩʠʪʴ ʪʨʫʜʦʤʽʩʪʢʠʤ ʪʘ ʟʘʪʨʘʪʥʠʤ 

ʧʨʦʮʝʩʦʤ ʯʝʨʝʟ ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʥʦʨʤʘʪʠʚʥʠʭ ʘʢʪʽʚ ʽ ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʟʘ-

ʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʮʽ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʦʨʛʘʥʽʚ ʜʝʨʞʘʚʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʜʣʷ ʦʮʽʥʢʠ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ.  

ʆʢʨʽʤ ʪʦʛʦ, ʥʝʤʘʻ ʧʦʚʥʦʛʦ ʧʝʨʝʣʽʢʫ ʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟ ʾʭ ʛʨʘʥʠʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ, ʟʘʢʨʽʧʣʝʥʦʛʦ ʥʘ ʨʽʚʥʽ ʩʪʘʥʜʘʨʪʫ ʋʢʨʘʾ-

ʥʠ. ɹʽʣʴʰʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʥʝ ʟʥʘʡʰʣʠ ʩʚʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʫ ʜʽʶʯʠʭ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʜʦʢʫʤʝʥʪʘʭ ʫ ʛʘʣʫʟʽ ʤʽʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ɿʘ-

ʪʚʝʨʜʞʝʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʥʦʨʤʘʪʠʚʽʚ ʷʢʦʩʪʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʨʛʘʥʘʤʠ ʤʽʩʮʝʚʠʭ ʨʘʜ. 

ʇʨʠ ʮʴʦʤʫ ʧʦʢʘʟʥʠʢʠ ʨʽʚʥʷ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʧʦʪʨʝʙ ʧʘʩʘʞʠʨʘ ʥʝ ʚʨʘʭʦʚʫʶʪʴʩʷ. 

ʊʦʤʫ ʧʦʪʨʽʙʥʽ ʥʦʚʽ ʥʘʫʢʦʚʽ ʧʽʜʭʦʜʠ, ʷʢʽ ʙ ʜʘʚʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʟʘʢʣʘʜʘʪʠ ʦʩʥʦʚ-

ʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʚ ʧʣʘʥʠ ʦʨʛʘʥʽʟʘʮʽʾ ʤʘʨʰʨʫʪʫ ʽ ʢʦʥʪʨʦʣʶʚʘʪʠ ʾʭ, ʫ ʨʘʟʽ ʧʦʨʫ-

ʰʝʥʥʷ ʨʦʟʢʣʘʜʫ ʨʫʭʫ.  

ɿʘʙʝʟʧʝʯʝʥʥʶ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ ʥʘ ʤʘʨʰʨʫʪʽ ʤʘʻ ʧʝʨʝʜʫʚʘʪʠ ʪʘʢʘ ʦʨʛʘʥʽʟʘʮʽʷ 

ʢʦʞʥʦʛʦ ʤʘʨʰʨʫʪʫ ʤʽʩʴʢʦʾ ʧʘʩʘʞʠʨʩʴʢʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ (ʄʇʊʉ), ʷʢʘ ʩʢʣʘʜʘ-

ʻʪʴʩʷ ʟ ʨʘʮʽʦʥʘʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʠʭ ʧʦʩʣʽʜʦʚʥʠʭ ʨʝʡʩʽʚ. ʇʽʜ ʨʘʮʽʦʥʘʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘ-

ʥʠʤ ʨʝʡʩʦʤ ʩʣʽʜ ʨʦʟʫʤʽʪʠ ʨʝʡʩ, ʫ ʷʢʦʤʫ ʽʥʪʝʨʚʘʣ ʨʫʭʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʢʨʠʪʝ-
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ʨʽʶ, ʱʦ ʫʟʛʦʜʞʫʻ ʝʢʦʥʦʤʽʯʥʽ ʽʥʪʝʨʝʩʠ ʧʝʨʝʚʽʟʥʠʢʘ ʽ ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ (ʽʥʪʝʨʝʩʠ ʧʘ-

ʩʘʞʠʨʽʚ).  

ʊʝʦʨʝʪʠʯʥʽ ʪʘ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʦʩʥʦʚʠ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʄʇʊʉ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ 

ʧʨʘʮʷʭ ɸ.ɺ. ɹʘʟʠʣʶʢ, ʄ.ɼ. ɹʣʘʪʥʦʚʘ, ɽ.ʇ. ɺʦʣʦʜʽʥʘ, ɸ.ɯ.ɺʦʨʢʫʪʘ, ʇ.ʌ. ɻʦʨʙʘʯʦʚʘ, 

ʅ.ʅ. ɻʨʦʤʦʚʘ, ʆ.ʉ. ɯʛʥʘʪʝʥʢʘ, ʖ.ʉ. ʃʽʛʫʤʘ, ɭ.ɻ. ʃʦʛʘʯʦʚʘ, ɺ.ʉ. ʄʘʨʫʥʠʯʘ, ʖ.ʇ. 

ʄʦʩʧʘʥʘ, ʁ.ɺ. ʉʧʽʨʽʥʘ, ɸ.ʌ. ʐʪʘʥʦʚʘ ʪʘ ʽʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ. ʇʠʪʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʤʘʨʰʨʫʪʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʪʝʨʝʩʽʚ ʥʝ ʪʽʣʴʢʠ ʧʝʨʝʚʽʟʥʠʢʽʚ, ʘʣʝ ʡ 

ʧʘʩʘʞʠʨʽʚ, ʟʘ ʷʢʦʾ ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʝʪʴʩʷ ʥʘʣʝʞʥʘ ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ ʪʘ ʟôʷʚʠʪʴʩʷ ʤʦ-

ʞʣʠʚʽʩʪʴ ʢʦʥʪʨʦʣʶ ʪʘ ʚʧʣʠʚʫ ʥʘ ʥʝʾ, ʚʠʚʯʝʥʝ ʥʝʜʦʩʪʘʪʥʴʦ ʽ ʻ ʧʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤ-

ʢʦʤ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ ʡ ʪʝʤʘʤʠ. ʅʘʚʝʜʝʥʽ ʚ 

ʜʠʩʝʨʪʘʮʽʾ ʦʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʡ ʨʝʢʦʤʝʥʜʘʮʽʾ ʨʦʟʨʦʙʣʝʥʦ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʥʘʥʥʷ ʫ ʅʘ-

ʮʽʦʥʘʣʴʥʦʤʫ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʜʝʨʞʙʶʜʞʝʪʥʦʾ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ 

çʈʦʟʨʦʙʢʘ ʦʧʪʠʤʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʽʩʴʢʦʾ ʧʘʩʘʞʠʨʩʴʢʦʾ ʪʨʘʥʩ-

ʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʚ ʨʠʥʢʦʚʠʭ ʫʤʦʚʘʭè (ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0105U000665) ʪʘ 

ʜʦʛʦʚʽʨʥʦʾ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ çʇʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʘʚʪʦʙʫ-

ʩʥʠʭ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ ʚ ʤʽʩʮʷʭ-ʢʦʥʛʣʦʤʝʨʘʮʽʷʭè (ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘ-

ʮʽʾ 0114U003950). 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʫ 

ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʤʽʩʴʢʠʤ ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʟʘ ʢʨʠʪʝʨʽʷʤʠ 

ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚʠʟʥʘʯʝʥʦ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

- ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʤʝʪʦʜʽʚ ʚʨʘʭʫʚʘʥʥʷ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʧʨʠ ʧʝʨʝʚʝʟʝʥʥʽ ʧʘʩʘʞʠʨʽʚ 

ʤʽʩʴʢʠʤ ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ;  

- ʨʦʟʨʦʙʠʪʠ ʘʣʛʦʨʠʪʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʤʽʩʴʢʠʤ ʛʨʦ-

ʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʢʠ ʦʩʥʦʚʥʠʭ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫ-

ʚʘʥʥʷ;  

- ʫʜʦʩʢʦʥʘʣʠʪʠ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʧʦʧʠʪʫ ʥʘʩʝʣʝʥʥʷ ʥʘ ʧʝʨʝʚʝʟʝʥʥʷ ʤʽʩʴʢʠʤ ʛʨʦ-

ʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ; 
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- ʨʦʟʨʦʙʠʪʠ ʽʤʽʪʘʮʽʡʥʫ ʤʦʜʝʣʴ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʤʘʨʰʨʫʪʫ ʤʽʩʴʢʦʛʦ 

ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʟʘ ʷʢʽʩʪʶ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ; 

- ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʘʨʰʨʫʪʘʭ ʄʇʊʉ ʟʘ ʢʨʠ-

ʪʝʨʽʷʤʠ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ ʥʘ ʤʽʩʴʢʦʤʫ ʛʨʦʤʘʜʩʴ-

ʢʦʤʫ ʪʨʘʥʩʧʦʨʪʽ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʦʨʛʘʥʽʟʘʮʽʷ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʤʽʩʴʢʠʤ ʛʨʦʤʘʜʩʴ-

ʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʷʢʦʩʪʽ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʦ ʢʦʤʧʣʝʢʩ ʚʟʘʻʤʦʜʦʧʦʚʥʶʶʯʠʭ ʟʘʛʘʣʴʥʦʥʘʫ-

ʢʦʚʠʭ ʪʘ ʩʧʝʮʽʘʣʴʥʠʭ ʤʝʪʦʜʽʚ: 

- ʘʥʘʣʽʟ ʄʇʊʉ ʜʦʟʚʦʣʠʚ ʚʠʜʽʣʠʪʠ ʝʣʝʤʝʥʪ ʩʠʩʪʝʤʠ ï ʨʝʡʩ ʤʘʨʰʨʫʪʫ, ʚ ʷʢʦʤʫ 

ʬʦʨʤʫʻʪʴʩʷ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʘ;  

- ʩʠʥʪʝʟ ʧʨʠ ʚʽʜʦʙʨʘʞʝʥʥʽ ʦʨʛʘʥʽʟʘʮʽʾ ʨʝʡʩʽʚ ʤʘʨʰʨʫʪʫ ʟʘ ʜʝʥʴ (ʨʦʙʦʯʠʡ ʽ ʥʝʨʦ-

ʙʦʯʠʡ), ʫ ʷʢʠʭ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʜʦʟʚʦʣʠʚ ʚʠʟʥʘʯʠʪʠ 

ʧʣʘʥʦʚʠʡ ʨʦʟʢʣʘʜ ʨʫʭʫ ʧʝʚʥʦʾ ʤʦʜʝʣʽ ʪʨʘʥʩʧʦʨʪʥʦʾ ʦʜʠʥʠʮʽ (ʊʆ) ʧʝʚʥʦʛʦ ʤʘʨʰʨʫʪʫ;  

- ʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ʨʝʡʩʫ ʤʘʨʰʨʫʪʫ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟôʷʩʫʚʘʪʠ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ, 

ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ, ʘ ʩʘʤʝ: ʽʥʪʝʨʚʘʣ, ʱʦ ʚʽʜʦʢʨʝʤʣʶʻ ʜʘʥʠʡ ʨʝʡʩ 

ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʝʡʩʫ; ʧʘʨʘʤʝʪʨʠ ʧʘʩʘʞʠʨʦʦʙʤʽʥʫ ʚʩʽʭ ʟʫʧʠʥʦʢ ʤʘʨʰʨʫʪʫ ʩʪʦʩʦʚ-

ʥʦ ʚʩʽʭ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʟʘ ʜʝʥʴ (ʨʦʙʦʯʠʡ ʽ ʥʝʨʦʙʦʯʠʡ); ʜʘʥʽ ʧʨʦ ʧʘʩʘʞʠʨʦʤʽʩʪʢʽʩʪʴ 

ʊʆ; ʜʘʥʽ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ ʩʪʦʩʦʚʥʦ ʢʦʞʥʦʾ ʟʫʧʠʥʢʠ, ʱʦ ʥʝ ʟʤʦʛʣʠ ʟʜʽʡʩʥʠʪʠ 

ʧʦʩʘʜʢʫ ʫ ʊʆ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʝʡʩʫ; ʟʥʘʯʝʥʥʷ ʟʘʧʣʘʥʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʝʨʝʚʝ-

ʟʝʥʥʷ; 

- ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʤʝʪʦʜʽʚ ʝʤʧʽʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʩʘʞʠʨʦʦʙʤʽʥʫ ʟʫʧʠʥʦʢ 

ʘʚʪʦʙʫʩʥʦʛʦ ʤʘʨʰʨʫʪʫ ʦʙʨʘʥʦ ʪʘʙʣʠʯʥʠʡ ʤʝʪʦʜ ʽ ʚʠʟʥʘʯʝʥʘ ʡʦʛʦ ʘʜʘʧʪʘʮʽʷ (ʜʣʷ 

ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʧʨʘʮʽ ʥʘ ʟʙʽʨ, ʦʙʨʦʙʢʫ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ) ʟ ʙʘʟʦʶ ʜʘʥʠʭ;  

- ʤʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ï ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʽʭ ʟʥʘ-

ʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʽ ʾʭ ʦʮʽʥʢʠ ʚʙʫʜʦʚʘʥʠʤʠ ʟʘʩʦʙʘʤʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚ-

ʣʽʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ (ʉʋɹɼ);  
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- ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʤʝʪʦʜʽʚ ʪʝʦʨʝʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤ ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦ-

ʚʫʚʘʥʥʷ ʦʙʨʘʥʦ ʤʝʪʦʜ ʩʠʩʪʝʤʥʦʾ ʜʠʥʘʤʽʢʠ ð ʜʣʷ ʚʠʚʯʝʥʥʷ ʧʦʚʝʜʽʥʢʠ ʚ ʯʘʩʽ ʧʦʪʦʢʽʚ 

ʧʘʩʘʞʠʨʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫ ʡ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʚ ʊʆ, ʚʠʷʚʣʝʥʥʷ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʬʘʢʪʦʨʽʚ, ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦ-

ʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʪʘ ʜʣʷ ʧʦʙʫʜʦʚʠ ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʧʦʩʣʽʜʦʚʥʠʭ ʨʝʡʩʽʚ ʤʘʨʰʨʫʪʫ; 

- ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ï ʜʣʷ ʨʦʟʨʦʙʢʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʷʢʦʩʪʽ ʦʙʩʣʫ-

ʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʘʨʰʨʫʪʽ ʄʇʊʉ; 

- ʽʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʢʦʤʧôʶʪʝʨʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ï ʜʣʷ ʧʨʘʢʪʠʯʥʠʭ ʨʦʟ-

ʨʘʭʫʥʢʽʚ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʘʨʰʨʫʪʽ ʤʽʩʴʢʦʾ ʧʘʩʘʞʠʨ-

ʩʴʢʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʥʝʦʙʭʽʜʥʠʭ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʜʽʘʧʘʟʦʥʽʚ 

ʯʘʩʫ ʜʦʙʠ, ʜʥʽʚ ʪʠʞʥʷ ʪʘ ʩʝʟʦʥʽʚ ʨʦʢʫ; 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʆʩʥʦʚʥʠʡ ʥʘʫʢʦʚʠʡ ʨʝʟʫʣʴʪʘʪ ʜʠ-

ʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʨʦʟʚʠʪʢʫ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʦʨ-

ʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʤʽʩʴʢʠʤ ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʟʘ ʢʨʠʪʝʨʽʷʤʠ 

ʷʢʦʩʪʽ. ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʥʘʡʙʽʣʴʰ ʩʫʪʪʻʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ: 

- ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʤʽʩʴʢʠʤ ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥ-

ʩʧʦʨʪʦʤ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʤʦʜʝʣʽ ʫʨʘʭʫ-

ʚʘʥʥʷ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ, ʷʢʠʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ ʛʨʘʥʠʯʥʠʭ ʟʥʘʯʝʥʴ ʦʩʥʦ-

ʚʥʠʭ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʚʽʜʥʦʩʥʦ ʧʝʚʥʠʭ ʫʤʦʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʨʦʮʝʩ ʧʝʨʝʚʝʟʝʥʥʷ 

ʪʘ ʚʠʟʥʘʯʝʥʥʷʤ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ ʩʪʦʩʦʚʥʦ ʢʦʞʥʦʛʦ ʨʝʡʩʫ ʢʦʞʥʦʛʦ ʤʘ-

ʨʰʨʫʪʫ, ʚʢʣʶʯʘʶʯʠ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ  ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʥʘ ʚʩʽʭ ʧʝʨʝʛʦʥʘʭ ʽ ʟʫʧʠʥ-

ʢʘʭ;  

-  ʫʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜ ʤʦʥʽʪʦʨʠʥʛʫ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʤʘʨʰʨʫʪʫ, ʷʢʠʡ ʚʽʜʨʽʟʥʷ-

ʻʪʴʩʷ ʥʘʙʦʨʦʤ ʨʝʟʫʣʴʪʫʶʯʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʚʦʥʠ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ ʥʘ 

ʤʘʨʰʨʫʪʽ ʡ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʘʪʠ ʥʝʦʙʭʽʜʥʫ ʜʦʙʦʚʫ ʢʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ ʥʘ ʤʘʨ-

ʰʨʫʪʘʭ ʽʟ ʚʽʜʧʦʚʽʜʥʠʤ ʨʦʟʢʣʘʜʦʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʽʩʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ 

ʧʘʩʘʞʠʨʽʚ ʤʽʩʴʢʠʤ ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʻ ʩʘʤʦʩʪʽʡʥʦ ʚʠʢʦʥʘʥʠʤ 

ʜʦʩʣʽʜʞʝʥʥʷʤ, ʱʦ ʤʘʻ ʪʝʦʨʝʪʠʯʥʝ ʽ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ 

ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʤʘʨʰʨʫʪʽʚ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʧʘʩʘʞʠʨʩʴʢʦʛʦ 
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ʪʨʘʥʩʧʦʨʪʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʷʢʦʩʪʽ. ʅʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʚ ʜʠʩʝʨʪʘʮʽʾ, ˇʨʫʥ-

ʪʫʶʪʴʩʷ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷʭ ʘʚʪʦʨʘ ʡ ʚʽʜʦʙʨʘʞʘʶʪʴ ʡʦʛʦ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʘʚʪʦʙʫʩʥʠʭ 

ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ. ɺʥʝʩʢʦʤ ʘʚʪʦʨʘ ʚ ʨʦʙʦʪʫ [1] ʻ ʜʝʪʘʣʽʟʘʮʽʷ ʤʦʜʝʣʝʡ ʽ ʘʣʛʦ-

ʨʠʪʤʽʚ ʤʝʪʦʜʠʢʠ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʷʢʦʩʪʽ. ʋ ʨʦʙʦʪʘʭ 

[2ï6] ʟʜʦʙʫʚʘʯʝʤ ʚʠʢʦʥʘʥʦ ʩʠʩʪʝʤʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʧʨʦʙʣʝʤʠ, ʚʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ 

ʥʘʧʨʷʤʢʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʨʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʨʝʘʣʽʟʘʮʽʾ ʤʦʥʽʪʦʨʠʥʛʫ ʧʘʩʘʞʠʨʦʧʦʪʦ-

ʢʽʚ; [7ï11]: ʚʠʟʥʘʯʝʥʦ ʘʣʛʦʨʠʪʤ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʘʥʠʭ ʧʨʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ ʤʘʨʰʨʫʪʽʚ 

ʄʇʊʉ ʧʨʠʚʘʪʥʠʭ ʪʘ ʢʦʤʫʥʘʣʴʥʠʭ ʧʝʨʝʚʽʟʥʠʢʽʚ ʫ ʻʜʠʥʠʡ ʩʫʤʽʩʥʠʡ ʧʘʩʘʞʠʨʦʧʦʪʽʢ 

ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʩʦʙʽʚʘʨʪʦʩʪʽ ʪʘ ʨʽʚʥʷ ʪʘʨʠʬʫ ʟʘ ʧʨʦ-

ʾʟʜ; [12]: ʨʦʟʨʦʙʣʝʥʦ ʝʢʦʥʦʤʽʯʥʫ ʤʦʜʝʣʴ ʪʘ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʦʩʥʦʚʥʽ ʝʪʘʣʦʥʥʽ ʧʦʢʘʟ-

ʥʠʢʠ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʩʪʦʩʦʚʥʦ ʢʦʥʢʨʝʪʥʦʛʦ ʨʘʮʽʦʥʘʣʴʥʦ ʦʨʛʘʥʽʟʦ-

ʚʘʥʦʛʦ ʤʘʨʰʨʫʪʫ, ʚʩʪʘʥʦʚʣʝʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ 

ʮʽʣʝʡ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ; [13]: ʨʦʟʨʦʙʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʠʡ ʽʥ-

ʩʪʨʫʤʝʥʪʘʨʽʡ ʧʨʘʢʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ 

ʥʘ ʤʘʨʰʨʫʪʽ ʄʇʊʉ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʩʠʩʪʝʤʥʦʾ ʜʠʥʘʤʽʢʠ ʽ ʚʩʪʘʥʦʚʣʝʥʦ ʘʣʛʦʨʠʪʤ 

ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ ʥʘ ʤʘʨʰʨʫʪʽ, ʚʨʘʭʦʚʫʶʯʠ ʜʦʙʦʚʽ ʢʦʣʠʚʘʥʥʷ ʧʘʩʘʞʠʨʦ-

ʧʦʪʦʢʽʚ, ʧʨʠ ʷʢʦʤʫ ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʥʝ ʧʦʨʫʰʫʶʪʴʩʷ; [14ï20]: ʧʨʘʮʽ ʘʧʨʦ-

ʙʘʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʟʘʧʨʦʧʦʥʦ-

ʚʘʥʦ ʤʝʪʦʜʠʢʫ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʤʽʩʴʢʠʤ ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ 

ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʷʢʦʩʪʽ. ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʚʧʨʦʚʘʜʞʝʥʦ ʫ ʧʨʘʢʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʧʝʨʝʚʽʟʥʠ-

ʢʽʚ ʫ ʬʦʨʤʽ ʧʨʦʧʦʟʠʮʽʡ ʪʘ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʘ ʩʘʤʝ: ʂʇ çʂʠʾʚʧʘʩʪʨʘʥʩè ɸʚ-

ʪʦʙʫʩʥʠʡ ʧʘʨʢ ˉ6 ʪʘ ʂʇ çʂʠʾʚʧʘʩʪʨʘʥʩè ɸʚʪʦʙʫʩʥʠʡ ʧʘʨʢ ˉ5, ʤ. ʂʠʾʚ (ʜʦʚʽʜʢʠ ʧʨʦ 

ʧʨʘʢʪʠʯʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ), ʘ ʪʘʢʦʞ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟ ʤʘʛʽʩʪʨʘ-

ʤʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 8.07010102 ñʆʨʛʘʥʽʟʘʮʽʷ ʧʝʨʝʚʝʟʝʥʴ ʽ ʫʧʨʘʚʣʽʥʥʷ ʥʘ ʪʨʘʥʩʧʦʨʪʽ (ʘʚ-

ʪʦʤʦʙʽʣʴʥʠʡ)ò ʟ ʜʠʩʮʠʧʣʽʥʠ çʆʩʥʦʚʠ ʪʝʦʨʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʩʠʩʪʝʤè ʥʘ 

ʢʘʬʝʜʨʽ ʤʽʞʥʘʨʦʜʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʪʘ ʤʠʪʥʦʛʦ ʢʦʥʪʨʦʣʶ.  

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʘʢʪʠʯʥʽ ʨʝʟʫʣʴ-

ʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʣʘʜʝʥʦ ʚ ʜʦʧʦʚʽʜʷʭ ʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ 

ʢʦʥʬʝʨʝʥʮʽʷʭ: ʥʘ 64ï68-ʡ ʅʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʧʨʦʬʝʩʦʨʩʴʢʦ-ʚʠʢʣʘʜʘʮʴʢʦʛʦ 
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ʩʢʣʘʜʫ ʽ ʩʪʫʜʝʥʪʽʚ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʤ. ʂʠʾʚ, 2008ï2012 

ʨʨ.); ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʊʨʘʥʩʧʦʨʪ ʠ ʣʦʛʠʩʪʠʢʘ. ʉʦʚʨʝ-

ʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳè (ʍʘʨʢʽʚ, ʞʦʚʪʝʥʴ 2006); ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ, ʧʨʠʩʚʷʯʝʥʽʡ 55-ʨʽʯʯʶ ɹʽʣʦʨʫʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠ-

ʪʝʪʫ ʪʨʘʥʩʧʦʨʪʫ çʇʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʠ ʩʪʨʦʠ-

ʪʝʣɹʥʦʛʦ ʢʦʤʧʣʝʢʩʘè (ɻʦʤʝʣʴ, ʞʦʚʪʝʥʴ 2008); 1-ʡ ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ 

ʢʦʥʬʝʨʝʥʮʽʾ, ʧʨʠʩʚʷʯʝʥʽʡ 90-ʨʽʯʯʶ ɿʘʭʽʜʥʦʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʤ. ɺ. ɼʘʣʷ çʉʦʚʨʝʤʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʣʦʛʠʩʪʠʢʠ ʚ ʋʢʨʘʠʥʝè (ɭʚʧʘʪʦʨʽʷ, 

ʪʨʘʚʝʥʴ 2010); 6-ʡ ɺʩʝʨʦʩʽʡʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʧʦ ʽʤʽʪʘʮʽʡʥʦʤʫ 

ʤʦʜʝʣʶʚʘʥʥʶ ʪʘ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʶ ʚ ʥʘʫʮʽ ʪʘ ʧʨʦʤʠʩʣʦʚʦʩʪʽ (ʈʝʩʧʫʙʣʽʢʘ ʊʘʪʘʨ-

ʩʪʘʥ, ʣʠʩʪʦʧʘʜ 2013); 2-ʡ ʄʽʞʥʘʨʦʜʥʽʡ ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʽ ʥʘʫʢʦʚʽ ʜʦ-

ʩʷʛʥʝʥʥʷ ʪʘ ʾʭ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷè (ɼʫʙʘʡ, ʞʦʚʪʝʥʴ 2015); 11-ʡ ʄʽʞʥʘʨʦʜʥʽʡ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʄʘʪʝʤʘʪʠʯʥʝ ʪʘ ʽʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʩʠʩʪʝʤ. 

ʄʆɼʉ 2016è (ɾʫʢʠʥ,  ʯʝʨʚʝʥʴ 2016). 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ ʪʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʨʦʤ ʦʧʫʙʣʽ-

ʢʦʚʘʥʦ 20 ʨʦʙʽʪ, ʽʟ ʥʠʭ ʩʪʘʪʪʽ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ: 3 ï ʦʩʦʙʠʩʪʦ ʽ 9 ï ʫ 

ʩʧʽʚʧʨʘʮʽ, 1 ʩʪʘʪʪʷ ʫ ʟʘʨʫʙʽʞʥʦʤʫ ʚʠʜʘʥʥʽ, 7 ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʥʘ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽ-

ʷʭ.  
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ʈʆɿɼɯʃ 1 

ɸʅɸʃɯɿ ʇʈʆɹʃɽʄʀ ʗʂɯʉʅʆɻʆ 

ʌʋʅʂʎɯʆʅʋɺɸʅʅʗ ʄɯʉʔʂʆɰ ʇɸʉɸɾʀʈʉʔʂʆɰ ʊʈɸʅʉʇʆʈʊʅʆɰ ʉʀʉʊɽʄʀ 

 

 

1.1 ʇʨʦʙʣʝʤʠ ʷʢʽʩʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʘʨʰʨʫʪʘʭ ʤʽʩʴʢʦʾ 

ʧʘʩʘʞʠʨʩʴʢʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ 

 

ʊʨʘʥʩʧʦʨʪʥʠʡ ʩʝʢʪʦʨ ʩʪʘʥʦʚʠʪʴ ʥʘʡʚʘʞʣʠʚʽʰʫ ʩʢʣʘʜʦʚʫ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʩʠʩʪʝ-

ʤʠ ʢʨʘʾʥʠ, ʱʦ ʚʧʣʠʚʘʻ ʷʢ ʥʘ ʨʦʟʚʠʪʦʢ ʝʢʦʥʦʤʽʢʠ, ʪʘʢ ʽ ʥʘ ʜʦʙʨʦʙʫʪ ʥʘʩʝʣʝʥʥʷ. ʇʦʜʘ-

ʣʴʰʝ ʝʢʦʥʦʤʽʯʥʝ ʟʨʦʩʪʘʥʥʷ ʢʨʘʾʥʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ ʧʦʪʨʝʙʫʻ 

ʟʥʘʯʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʤ ʢʦʤʧʣʝʢʩʦʤ, ʝʬʝʢʪʠʚʥʽʩ-

ʪ  ʁʡʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ɽʬʝʢʪʠʚʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʩʠʩʪʝʤʠ ʥʝ ʪʽʣʴʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʟʘʜʦʚʦʣʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʧʦʪʨʝʙ ʫ ʧʝʨʝʤʽʱʝʥʥʽ ʪʦʚʘʨʽʚ ʪʘ ʨʦʙʦʯʦʾ ʩʠ-

ʣʠ, ʘʣʝ ʡ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʮʽʣʦ ʾʥʠʟʢʠ ʩʝʢʪʦʨʽʚ ʝʢʦʥʦʤʽʢʠ, ʪʘʢʠʭ, ʷʢ ʘʚʪʦʤʦʙʽʣʝ-

ʙʫʜʫʚʘʥʥʷ, ʥʘʬʪʦʧʝʨʝʨʦʙʥʘ, ʝʣʝʢʪʨʦʥʥʘ ʪʘ ʭʽʤʽʯʥʘ ʽʥʜʫʩʪʨʽʾ, ʙʫʜʽʚʥʠʮʪʚʦ ʜʦʨʽʛ ʪʘ 

ʽʥʰʽ. ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʨʦʙʦʪʠ ʪʨʘʥʩʧʦʨʪʫ ʥʝʦʙʭʽʜʥʠʤ ʻ ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦ-

ʩʪʽ ʪʘ ʦʙʩʷʛʽʚ ʚʠʢʦʥʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ, ʦʮʽʥʢʘ ʪʘ ʩʢʦʨʦʯʝʥʥʷ ʚʪʨʘʪ ʩʫʩʧʽʣʴʩ-

ʪʚʘ ʚʽʜ ʪʨʘʥʩʧʦʨʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ (ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʧʣʠʚ ʥʘ 

ʢʣʽʤʘʪ, ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʪʨʠʤʢʠ ʚ ʤʽʩʪʘʭ ʪʘ ʥʘ ʧʨʠʤʽʩʴʢʠʭ ʤʘʛʽʩʪʨʘʣʷʭ ʯʝʨʝʟ ʥʝʜʦʩʪʘʪ-

ʥʻ ʜʦʨʦʞʥʦɹ-ʧʘʨʢʫʚʘʣʴʥʝ ʙʫʜʽʚʥʠʮʪʚʦ, ʦʨʛʘʥʽʟʘʮʽʶ ʨʦʙʦʪʠ ʤʽʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʢɹʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʽ ʪ.ʧ.). ʇʠʪʘʥʥʷ, ʱʦ ʧʦʩʪʘʶʪʴ, ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʫʚʘʪʠ, ʚʧʨʦʚʘʜʞʫʶʯʠ ʥʦ-

ʚʽ ʧʽʜʭʦʜʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʷʢʽʩʥʦʾ ʨʦʙʦʪʠ ʤʽʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʩʠʩʪʝʤʠ ʄʇʊʉ ʚʠʤʦʛʘʤ ʤʝʰʢʘʥʮʽʚ ʤʽʩʪʘ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʽʚʥʷ ʟʘʜʦʚʦʣʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʠʤʦʛ ʥʘʩʝʣʝʥʥʷ ʰʣʷʭʦʤ ʥʘʜʘʥʥʷ 

ʡʦʤʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ ʟ̔ ʚʽʜʧʦʚʽʜʥʠʤ ʨʽʚʥʝʤ ʷʢʦʩʪʽ. ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʟʘʭʠʩʪ 

ʧʨʘʚ ʩʧʦʞʠʚʘʯʽʚè (ʫ ʨʝʜʘʢʮʽʾ ʚʽʜ 01.12.2005 ʨ.) ʟʘʢʦʥʦʜʘʚʯʦ ʟʘʢʨʽʧʣʶʻ ʧʨʘʚʦ ʩʧʦʞʠ-

ʚʘʯʽʚ ʥʘ ʥʘʣʝʞʥʫ ʷʢʽʩʪʴ ʥʘʜʘʥʠʭ ʧʦʩʣʫʛ ʪʘ ʾʭ ʙʝʟʧʝʢʫ (ʩʪʘʪʪʷ 4 ʧ. 1).  

ɭ ʙʘʛʘʪʦ ʚʠʟʥʘʯʝʥʴ ʪʝʨʤʽʥʫ ʷʢʽʩʪʴ. ʋ ʄʽʞʥʘʨʦʜʥʦʤʫ ʩʪʘʥʜʘʨʪʽ ISO 9000:2000 

ʤʘʻ ʤʽʩʮʝ ʪʝʨʤʽʥ çʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷè, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʭʘʨʘʢʪʝ-
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ʨʠʩʪʠʢ ʧʨʦʮʝʩʫ ʡ ʫʤʦʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʜʦʚʦʣʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʠʭ 

ʯʠ ʧʝʨʝʜʙʘʯʫʚʘʥʠʭ ʧʦʪʨʝʙ ʩʧʦʞʠʚʘʯʘ.  ʇʽʜ çʷʢʽʩʪʶ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʧʘʩʘʞʠʨʽʚè ʩʣʽʜ ʨʦʟʫʤʽʪʠ ʩʫʢʫʧʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʦʙʫ-

ʤʦʚʣʶʶʪʴ ʟʘʜʦʚʦʣʝʥʽʩʪʴ ʧʦʪʨʝʙ ʧʘʩʘʞʠʨʽʚ ʫ ʧʦʾʟʜʢʘʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʩʪʘʥʦʚʣʝʥʠʭ 

ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ.  

 ɼʝʨʞʘʚʥʠʡ ʢʣʘʩʠʬʽʢʘʪʦʨ ʩʦʮʽʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʥʦʨʤʘʪʠʚʽʚ, ʟʘʪʚʝʨʜʞʝʥʠʡ  

ʥʘʢʘʟʦʤ ʄʽʥʽʩʪʝʨʩʪʚʘ ʧʨʘʮʽ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ɺʠʧ. 293                        

ʚʽʜ 17.06.2002 ʨ. ʧʝʨʝʜʙʘʯʘʻ ʪʘʢʽ ʥʦʨʤʠ ʱʦʜʦ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ ʄʇʊʉ ʪʘ ʧʦʢʘʟ-

ʥʠʢʽʚ ʷʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ: 

1) ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʧʨʠʧʘʜʘʶʪʴ ʥʘ 1 ʢʚ. ʤ ʚʽʣʴʥʦʾ ʧʣʦʱʽ ʩʘʣʦʥʫ ʘʚʪʦʙʫʩʘ ʚ 

ʛʦʜʠʥʠ çʧʽʢè ʽ ʚ ʧʝʨʽʦʜ ʩʧʘʜʫ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʥʘ ʤʽʩʴʢʠʭ ʤʘʨʰʨʫʪʘʭ; 

2) ʥʦʨʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʽʩʴʢʠʤ ʝʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪʦʤ; 

3) ʚʠʢʦʥʘʥʥʷ ʟʘʧʣʘʥʦʚʘʥʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʫ ʚʩʽʭ ʚʠʜʘʭ ʘʚʪʦʙʫʩʥʦʛʦ ʩʧʦʣʫʯʝʥʥʷ; 

4) ʩʝʨʝʜʥʽ ʚʠʪʨʘʪʠ ʯʘʩʫ ʥʘʩʝʣʝʥʥʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫ ʧʦʾʟʜʢʫ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ ʤʽʩʪ. 

 ɼʝʨʞʘʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ            

ɼʉʊʋ ʈ 51004ï96 çʇʦʩʣʫʛʠ ʪʨʘʥʩʧʦʨʪʥʽ. ʇʘʩʘʞʠʨʩʴʢʽ ʧʝʨʝʚʝʟʝʥʥʷ. ʅʦʤʝʥʢʣʘʪʫʨʘ 

ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽè, ʷʢʠʡ ʚʩʪʘʥʦʚʣʶʻ ʪʘʢʫ ʥʦʤʝʥʢʣʘʪʫʨʫ ʦʩʥʦʚʥʠʭ ʛʨʫʧ ʧʦʢʘʟʥʠʢʽʚ 

ʷʢʦʩʪʽ ʟʘ ʩʧʦʞʠʚʯʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ: ʧʦʢʘʟʥʠʢʠ ʽʥʬʦʨʤʘ-

ʮʽʡʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; ʧʦʢʘʟʥʠʢʠ ʢʦʤʬʦʨʪʥʦʩʪʽ; ʧʦʢʘʟʥʠʢʠ ʰʚʠʜʢʦʩʪʽ; ʧʦʢʘʟʥʠʢʠ 

ʩʚʦʻʯʘʩʥʦʩʪʽ; ʟʙʝʨʝʞʝʥʥʷ ʙʘʛʘʞʫ; ʧʦʢʘʟʥʠʢʠ ʙʝʟʧʝʢʠ.  

ʆʩʥʦʚʥʽ ʛʨʫʧʠ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʜ̔ʧʦʚʽʜʘʶʪʴ ɭʚʨʦʧʝʡʩʴʢʠʤ ʩʪʘʥʜʘʨʪʘʤ ʦʮʽʥʢʠ 

ʷʢʦʩʪʽ ʫ ʩʬʝʨʽ ʪʨʘʥʩʧʦʨʪʫ DIN EN 13816:2002 çʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. ʄʘʪʝʨʽʘʣʴʥʦ-

ʪʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʧʦʩʣʫʛʠ. ʉʫʩʧʽʣʴʥʠʡ ʧʘʩʘʞʠʨʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ. ɺʠʟʥʘʯʝʥʥʷ 

ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʩʢʣʘʜʘʥʥʷ ʟʘʚʜʘʥʴ ʽ ʧʨʠʥʮʠʧʠ ʚʠʤʽʨʽʚè.  

ɸʚʪʦʨʠ [21, 22] ʚʠʜʽʣʠʣʠ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʟʛʽʜʥʦ 

ʟʘʟʥʘʯʝʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʩʘʤʝ ʨʦʙʦʪʠ ʘʚʪʦʙʫʩʽʚ ʥʘ ʤʘʨʰʨʫʪʽ ʡ ʥʘʚʝʜʝʥʽ 

ʚ ʪʘʙʣʠʮʽ 1.1. 
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ʊʘʙʣʠʮʷ 1.1 ï ɻʨʫʧʠ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʨʦʙʦʪʠ ʘʚʪʦʙʫʩʽʚ ʟʛʽʜʥʦ ɼʉʊʋ ʈ 51004ï

96 ʪʘ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʩʪʘʥʜʘʨʪʫ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʫ ʩʬʝʨʽ ʪʨʘʥʩʧʦʨʪʫ DIN EN 13816:2002 

 

ɻʨʫʧʠ 

ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ 
ʇʦʢʘʟʥʠʢʠ 

ʇʦʢʘʟʥʠʢʠ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʂʦʝʬʽʮʽʻʥʪ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʘʚʪʦʙʫʩʘʤʠ ʥʘ 

ʤʘʨʰʨʫʪʽ 

ʂʦʝʬʽʮʽʻʥʪ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʢʘʭ 

ʇʦʢʘʟʥʠʢʠ 

ʢʦʤʬʦʨʪʥʦʩʪʽ 

ʇʣʦʱʘ ʧʨʠʤʽʱʝʥʥʷ ʘʚʪʦʙʫʩʘ, ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ ʦʜʥʦʛʦ ʧʘʩʘʞʠʨʘ 

ɼʦʧʫʩʪʠʤʽ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʽ ʥʦʨʤʠ (ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʬʘʢʪʠ-

ʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʘʚʪʦʙʫʩʽʚ ʟ̔ ʜʦʪʨʠʤʘʥʠʤʠ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʤʠ ʥʦʨʤʘ-

ʤʠ) 

ɼʦʧʫʩʪʠʤʝ ʥʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ ʘʚʪʦʙʫʩʘ ʧʘʩʘʞʠʨʘʤʠ (ʩʪʘʪʠʯʥʠʡ ʢʦʝʬʽ-

ʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʩʪʢʦʩʪʽ ʘʚʪʦʙʫʩʘ 

ʂʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʢʦʤʬʦʨʪ ʧʦʩʘʜʢʠ ʪʘ ʚʠʭʦʜʫ ʟ ʘʚʪʦʙʫʩʘ 

ʇʦʢʘʟʥʠʢʠ ʰʚʠʜʢʦʩʪʽ 

ʊʨʠʚʘʣʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ 

ʏʘʩʪʦʪʘ ʨʫʭʫ ʘʚʪʦʙʫʩʘ 

ʏʘʩʪʦʪʘ ʟʫʧʠʥʦʢ ʘʚʪʦʙʫʩʘ (ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʛʦʥʽʚ) 

ʉʝʨʝʜʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʘʚʪʦʙʫʩʘ 

ʇʦʢʘʟʥʠʢʠ ʩʚʦʻʯʘʩʥʦʩʪʽ 

ʏʘʩʪʢʘ ʘʚʪʦʙʫʩʽʚ, ʱʦ ʚʽʜʧʨʘʚʣʷʶʪʴʩʷ ʟʘ ʨʦʟʢʣʘʜʦʤ 

ʏʘʩʪʢʘ ʘʚʪʦʙʫʩʽʚ, ʱʦ ʧʨʠʙʫʚʘʶʪʴ ʟʘ ʨʦʟʢʣʘʜʦʤ 

ʉʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʨʦʟʢʣʘʜʫ ʨʫʭʫ ʘʚʪʦʙʫʩʘ 

ʉʝʨʝʜʥʽʡ ʽʥʪʝʨʚʘʣ ʨʫʭʫ ʘʚʪʦʙʫʩʽʚ ʥʘ ʤʘʨʰʨʫʪʽ 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʽʥʪʝʨʚʘʣ ʨʫʭʫ ʘʚʪʦʙʫʩʽʚ ʥʘ ʤʘʨʰʨʫʪʽ 

ʇʦʢʘʟʥʠʢʠ ʙʝʟʧʝʢʠ 
ʅʘʜʽʡʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʚʪʦʙʫʩʽʚ (ʢʦʝʬʽʮʽʻʥʪ ʪʝʭʥʽʯʥʦʾ ʛʦʪʦʚʥʦʩʪʽ 

ʘʚʪʦʙʫʩʘ) 

ʇʦʢʘʟʥʠʢʠ ʥʘʜʽʡʥʦʩʪʽ 

ʉʪʨʦʢ ʩʣʫʞʙʠ ʘʚʪʦʙʫʩʘ (ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʬʘʢʪʠʯʥʦʛʦ ʩʪʨʦʢʫ 

ʩʣʫʞʙʠ ʘʚʪʦʙʫʩʘ ʥʦʨʤʘʪʠʚʥʦʤʫ) 

ɺʽʨʦʛʽʜʥʽʩʪʴ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʘʚʪʦʙʫʩʘ 

 

 ʂʦʥʢʨʝʪʥ ̔ʯʠʩʣʦʚ ̔ʟʥʘʯʝʥʥ ̫ʪʘ ʥʦʨʤʘʪʠʚʥ ̔ʚʠʤʦʛʠ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʥʘʜʘʥ-

ʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ ʄʇʊʉ ʚʩʪʘʥʦʚʣʝʥʽ ʚ ʪʘʢʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ: ɼʝʨ-

ʞʘʚʥʽ ʙʫʜʽʚʝʣʴʥʽ ʥʦʨʤʠ ɼɹʅ 360-92** çʄʽʩʪʦʙʫʜʫʚʘʥʥʷ. ʇʣʘʥʫʚʘʥʥʷ ʪʘ ʟʘʙʫʜʦʚʘ 

ʤʽʩʴʢʠʭ ʪʘ ʩʽʣʴʩʴʢʠʭ ʧʦʩʝʣʝʥʴè; ʟʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʤʽʩʴʢʠʡ ʝʣʝʢʪʨʠʯʥʠʡ ʪʨʘʥʩʧʦʨʪ 
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(çʇʨʘʚʠʣʘ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʤʽʩʴʢʠʤ ʝʣʝʢʪʨʠʯʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤè), ʟʘʪʚʝʨʜʞʝʥʽ ʇʦʩʪʘ-

ʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ˉ 1735 ʚʽʜ 23.12.2004 ʨ., ʤʽʩʪʷʪʴ ʧʦʩʠʣʘʥʥʷ ʥʘ 

ɼɹʅ 360-92**; çʇʨʘʚʠʣʘ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨ-

ʪʫè (ʟʘʪʚʝʨʜʞʝʥʽ ʇʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ɺʠʧ. 176 ʚʽʜ 18.02.1997 ʨ. 

ʟʽ ʟʤʽʥʘʤʠ); çʇʦʨʷʜʦʢ ʽ ʫʤʦʚʠ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʪʘ ʙʘʛʘʞʫ ʘʚʪʦʤʦʙʽ-

ʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤè (ʟʘʪʚʝʨʜʞʝʥʦ ʥʘʢʘʟʦʤ ʄʽʥʽʩʪʝʨʩʪʚʘ ʪʨʘʥʩʧʦʨʪʫ ʋʢʨʘʾʥʠ ɺʠʧ. 

21 ʚʽʜ 21.01.1998 ʨ. ʟʽ ʟʤʽʥʘʤʠ).  

ʇʝʨʝʚʘʞʥʘ ʢʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʥʘʜʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ ʄʇʊʉ ʥʝ 

ʟʥʘʡʰʣʠ ʩʚʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʫ ʜʽʶʯʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʜʦʢʫʤʝʥʪʘʭ 

ʫ ʛʘʣʫʟʽ ʤʽʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʘʙʦ ʩʫʧʝʨʝʯʘʪʴ ʦʜʠʥ ʦʜʥʦʤʫ. 

ʅʘʜʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ ʧʝʨʝʜʙʘʯʘʻ ʥʘʣʝʞʥʫ ʾʭ ʷʢʽʩʪʴ, ʷʢʘ ʤʘʻ ʚʽʜʧʦʚʽ-

ʜʘʪʠ ʚʠʤʦʛʘʤ, ʚʩʪʘʥʦʚʣʝʥʠʤ ʜʣʷ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʧʦʩʣʫʛ, ʧʝʨʝʙʫʚʘʪʠ ʧʽʜ ʧʦʩʪʽʡʥʠʤ ʢʦ-

ʥʪʨʦʣʝʤ ʪʘ ʫʧʨʘʚʣʽʥʥʷʤ. ʇʨʦʪʝ ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʽʩʴʢʠʭ ʤʘʨʰʨʫʪʘʭ 

ʥʝ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʘ ʥʘʣʝʞʥʦʤʫ ʨʽʚʥʽ ʯʝʨʝʟ ʥʝʜʦʩʢʦʥʘʣʫ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʶ.  

ʊʘʢ, ʥʝʤʘʻ ʧʦʚʥʦʛʦ ʧʝʨʝʣʽʢʫ ʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦ-

ʚʫʚʘʥʥʷ ʟ ʾʭ ʛʨʘʥʠʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ, ʟʘʢʨʽʧʣʝʥʦʤʫ ʥʘ ʨʽʚʥʽ ʩʪʘʥʜʘʨʪʫ ʋʢʨʘʾʥʠ. ɹʽ-

ʣʴʰʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʥʝ ʟʥʘʡʰʣʠ ʩʚʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʚ ʜʽʶʯʠʭ ʥʦʨ-

ʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʜʦʢʫʤʝʥʪʘʭ ʫ ʛʘʣʫʟʽ ʤʽʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ [23-26]. 

ɿʘʪʚʝʨʜʞʝʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʷʢʦʩʪʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʨʛʘʥʘʤʠ ʤʽʩʮʝʚʠʭ ʨʘʜ.  

ɼʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʠʙʫʪʢʦʚʦʾ ʨʦʙʦʪʠ ʤʽʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚ ɭʚ-

ʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ ʧʨʦʚʦʜʠʪʴʩʷ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ ʟʘ ʪʘʢʠʤʠ ʦʩʥʦ-

ʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʨʝʛʫʣʷʨʥʽʩʪʴ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʯʠ ʪʦʯʥʝ ʚʠʢʦʥʘʥʥʷ 

ʨʦʟʢʣʘʜʫ ʨʫʭʫ, ʦʩʢʽʣʴʢʠ ʥʘʡʚʘʛʦʤʽʠhʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʚʠʙʦʨʽ ʚʠʜʫ ʪʨʘʥʩʧʦʨʪʫ ʻ çʮʽ-

ʥʘ ʯʘʩʫè; ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʪʘ ʩʧʦʣʫʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʧʘʩʘʞʠʨʠ ʟʘʮʽʢʘʚʣʝʥʽ ʫ ʟʤʝʥh ʝʥʥʽ 

ʯʘʩʫ ʧʝʨʝʩʫʚʘʥʥʷ, ʘ ʩʘʤʝ ʪʨʘʥʩʧʦʨʪ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʟʘ ʥʘʷʚʥʦʩʪʽ ʩʧʝʮʽʘʣʴ-

ʥʦ ʚʽʜʚʝʜʝʥʠʭ ʩʤʫʛ ʜʣʷ ʧʝʨʝʩʫʚʘʥʥʷ ʥʘ ʥʘʡʥʘʚʘʥʪʘʞʝʥʽʰʠʭ ʧʝʨʝʛʦʥʘʭ ʤʦʞʝ ʫʩʧʽʰʥʦ 

ʢʦʥʢʫʨʫʚʘʪʠ ʟ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʘʚʪʦ ʚ ʛʦʜʠʥʠ çʧʽʢè; ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʚôʷʟʢʽʚ ʤʽʞ ʦʢʨʝʤʠʤʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʧʫʥʢʪʘʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʟʜʽʡʩʥʝʥʥʷ ʧʦʾʟʜʢʠ ʚ ʥʘʡʟʨʫʯʥʽʠhʡ ʜʣʷ ʧʘʩʘʞʠʨʘ ʯʘʩ ʧʨʠ ʤʽʥʽʤʘʣʴʥʦʤʫ ʦʯʽʢʫʚʘʥʥʽ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ; ʧʨʦʚʽʟʥʘ ʟʜʘʪʥʽʩʪʴ, ʱʦ ʛʘʨʘʥʪʫʻ ʧʝʨʝʚʝʟʝʥʥʷ ʚʩʽʭ ʧʘʩʘʞʠʨʽʚ, 



15 

 

ʱʦ ʙʘʞʘʶʪʴ ʟʜʽʡʩʥʠʪʠ ʧʦʾʟʜʢʫ ʩʘʤʝ ʚ ʮʝʡ ʯʘʩ ʙʝʟ ʚʽʜʤʦʚʠ ʚ ʧʝʨʝʚʝʟʝʥʥʽ ʯʝʨʝʟ ʧʝʨʝ-

ʧʦʚʥʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ; ʙʝʟʧʝʢʘ ʧʝʨʝʚʝʟʝʥʴ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʪʨʘʥʩʧʦʨʪ ʟʘʛʘ-

ʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʣʝʛʢʦʚʠʤ ʘʚʪʦʤʦʙʽʣʝʤ, ʻ ʤʝʥʰ 

ʘʚʘʨʽʡʥʠʤ ʯʝʨʝʟ ʚʠʱʫ ʢʚʘʣʽʬʽʢʘʮʽʶ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ; ʢʦʤʬʦʨʪʥʽʩʪʴ ʧʦʾʟ-

ʜʦʢ [27, 28]. 

ɿʘʨʫʙʽʞʥʠʡ ʜʦʩʚʽʜ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʤʫʥʽʮʠʧʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚ ʪʘʢʠʭ ʢʨʘ-

ʾʥʘʭ ʷʢ ʅʽʤʝʯʯʠʥʘ, ɯʩʧʘʥʽʷ, ʗʧʦʥʽʷ ʪʘ ʽʥʰʠʭ, ʻ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʠʤʠ ʜʦ ʧʦʪʨʝʙ 

ʧʘʩʘʞʠʨʽʚ, ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʦʩʪʽʡʥʦ ʢʦʥʪʨʦʣʶʻʪʴʩʷ, ʦʜʥʘʢ ʜʝʪʘʣʴʥʘ ʽʥʬʦʨʤʘ-

ʮʽʷ ʦɦʜʦ ʪʘʢʦʛʦ ʨʦʜʫ ʦʨʛʘʥʽʟʘʮʽʾ ʻ ʟʘʢʨʠʪʦʶ.  

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʢʦʥʪʨʦʣʶ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚ ʤ. ʂʠʻʚʽ, ʪʦ ʟʛʽʜ-

ʥʦ ʟʚʽʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʂʇ çʂʠʾʚʧʘʩʪʨʘʥʩè, ʚʦʥʠ, ʧʝʨʝʚʘʞʥʦ, ʩʪʦʩʫʶʪʴʩʷ ʚʽʜʭʠʣʝʥɹ 

ʚʽʜ ʟʘʧʣʘʥʦʚʘʥʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʽ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʦʙʦʪʫ ʧʽʜʧʨʠ-

ʻʤʩʪʚʘ. ɺʠʢʣʠʢʘʥʦ ʮʝ ʪʠʤ, ʱʦ ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʻ 

ʜʦʩʠʪʴ ʪʨʫʜʦʤʽʩʪʢʠʤ ʪʘ ʟʘʪʨʘʪʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʯʝʨʝʟ ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʥʦʨʤʘʪʠʚʥʠʭ 

ʘʢʪʽʚ ʽ ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʮʽ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʧʽʜ-

ʧʨʠʻʤʩʪʚ ʪʘ ʦʨʛʘʥʽʚ ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʜʣʷ ʦʮʽʥʢʠ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʧʘʩʘʞʠʨ-

ʩʴʢʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ. ʇʨʠ ʮʴʦʤʫ ʧʘʩʘʞʠʨ ʽ ʨʽʚʝʥʴ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʡʦʛʦ ʧʦʪʨʝʙ ʫ ʢ̔ -

ʣʴʢʽʩʥʦʤʫ ʘʙʦ ʚʘʨʪʽʩʥʦʤʫ ʚʠʛʣʷʜʽ, ʟʘʣʠʰʘʶʪʴʩʷ ʦʩʪʦʨʦʥʴ.  

ʆʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʦʧʝʨʘʪʦʨʘ ʥʘ ʤʘʨʰʨʫʪʽ (ʦʙʩʷʛ ʧʝʨʝʚʝʟʝʥʴ, ʪʨʘʥʩʧʦ-

ʨʪʥʘ ʨʦʙʦʪʘ, ʚʠʢʦʥʘʥʥʷ ʨʦʟʢʣʘʜʫ ʪʘ ʽʥʰʽ, ʚʽʜʦʙʨʘʞʝʥʽ ʫ ʟʚʽʪʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ ʂʇ 

çʂʠʾʚʧʘʩʪʨʘʥʩè), ʥʝ ʚʽʜʦʙʨʘʞʘʶʪ ɹʫ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʱʦʜʝʥʥʦʾ ʷʢʦʩʪ̔ ʨʦʙʦʪʠ ʦʧʝʨʘ-

ʪʦʨʘ ʥʘ ʤʘʨʰʨʫʪʽ, ʘ ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʠʩʪʝʤʠ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʨʦʙʦʪʠ ʤʘʨʰʨʫʪʫ ʚ ʥʘʰʽʡ 

ʢʨʘʾʥʽ ʱʝ ʡ ʜʦʩʽ ʥʝ ʨʦʟʨʦʙʣʝʥʽ. ʄʽʩʮʝʚʘ ʚʣʘʜʘ ʦʪʨʠʤʫ ̒ʪʘʢʦʛʦ ʨʦʜʫ ʽʥʬʦʨʤʘʮʽʶ ʜʦʩ-

ʪʫʧʥʠʤʠ ʾʡ ʩʧʦʩʦʙʘʤʠ ʪʘ ʥʘʤʘʛʘʻʪʴʩʷ ʧʝʚʥʠʤ ʯʠʥʦʤ ʥʘ ʥʝʾ ʨʝʘʛʫʚʘʪʠ. ʊʘʢ, ʂʠʾʚʩʴʢʘ 

ʤʽʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʜʤʽʥʽʩʪʨʘʮʽʷ ʟʘʧʨʦʚʘʜʠʣʘ ʟʙʽʨ ʽ ʨʝʪʝʣʴʥʠʡ ʘʥʘʣʽʟ ʫʩʽʭ ʟʚʝʨʥʝʥʴ 

ʛʨʦʤʘʜʷʥ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʜʦ ʂɹʋ çʂʦʥʪʘʢʪʥʠʡ ʮʝʥʪʨ ʤʽʩʪʘ ʂʠʻʚʘ 1551è. ɸʥʘʣʽʪʠʯʥʽ 

ʤʘʪʝʨʽʘʣʠ ʟ ʧʠʪʘʥʴ ʨʦʙʦʪʠ ʤʽʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʂʇ çʂʠʾʚʧʘʩʪʨʘʥʩè 

ʪʘʢʦʞ ʫʚʽʡh ʣʠ ʜʦ ʮʴʦʛʦ ʧʝʨʝʣʽʢʫ (ʪʘʙʣʠʮʷ 1.2).  
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ʊʘʙʣʠʮʷ 1.2 ï ɿʚʝʨʥʝʥʥʷ ʛʨʦʤʘʜʷʥ ʤ. ʂʠʻʚʘ ʱʦʜʦ ʨʦʙʦʪʠ ʘʚʪʦʙʫʩʽʚ ʟʘ ʧʝʨʽʦʜ ʟ 

01.05.12 ʧʦ 31.05.12 

 

ʇʠʪʘʥʥʷ 
ʂʽʣʴʢʽʩʪʴ ʟʚʝʨ-

ʥʝʥʴ 

ɿʤʝʥʰʝʥʥʷ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ ʘʚʪʦʙʫʩʽʚ  174 

ʅʝʟʘʜʦʚʽʣʴʥʠʡ ʛʨʘʬʽʢ ʨʦʙʦʪʠ ʘʚʪʦʙʫʩʥʠʭ ʤʘʨʰʨʫʪʽʚ  76 

ʆʨʛʘʥʽʟʘʮʽʷ ʥʦʚʠʭ ʘʚʪʦʙʫʩʥʠʭ ʤʘʨʰʨʫʪʽʚ 23 

ʅʝʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ (ʧʝʨʝʧʦʚʥʝʥʽ ʘʚʪʦʙʫʩʠ)  36 
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ɹʽʣʴʰʫ ʯʘʩʪʠʥʫ ʟʚʝʨʥʝʥʴ ʩʪʘʥʦʚʠʪʴ ʥʝʟʘʜʦʚʽʣʴʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʨʦʙʦʪʠ ʤʘʨʰʨʫ-

ʪʽʚ. ʆʢʨʽʤ ʪʦʛʦ, ʯʠʩʣʝʥʥʽ ʟʚʝʨʥʝʥʥʷ ʪʘʢ ʽ ʥʝ ʥʘʜʽʡʰʣʠ ʜʦ ʜʘʥʦʾ ʩʣʫʞʙʠ ʟ ʥʠʟʢʠ ʧʨʠ-

ʯʠʥ. 

ʇʨʘʮʽʚʥʠʢʘʤʠ ʂʇ çʂʠʾʚʧʘʩʪʨʘʥʩè ʜʣʷ ʟʙʦʨʫ ʜʘʥʠʭ ʧʨʦ ʧʦʧʠʪ ʥʘ ʧʝʨʝʚʝʟʝʥʥʷ 

ʪʘ ʷʢʽʩʪʴ ʥʘʜʘʥʠʭ ʧʦʩʣʫʛ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʟ ʪʘʢʠʭ ʜʞʝʨʝʣ: ʪʝʭʥʽʯʥʠʭ 

ʟʘʩʦʙʽʚ (ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ ʩʘʣʦʥʘʭ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʡ ʧʫʥʢʪʘʭ ʚʝʣʠʢʦʛʦ ʩʢʫʧ-

ʯʝʥʥʷ ʧʘʩʘʞʠʨʽʚ); ʟʘʣʫʯʝʥʥʷ ʜʦ ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ ʚʽʟʫʘʣʴʥʦ ʦʮʽʥʶʶʪʴ 

ʥʘʧʦʚʥʝʥʽʩʪʴ ʩʘʣʦʥʽʚ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʧʦʧʠʪʫ 

ʥʘ ʧʘʩʘʞʠʨʩʴʢʽ ʧʝʨʝʚʝʟʝʥʥʷ, ʙʝʨʫʪʴʩʷ ʜʦ ʫʚʘʛʠ ʟʚʝʨʥʝʥʥʷ ʛʨʦʤʘʜʷʥ ʜʦ ʂɹʋ çʂʦʥʪʘ-

ʢʪʥʠʡ ʮʝʥʪʨ ʤʽʩʪʘ ʂʠʻʚʘ 1551è. 

ʇʦʩʪʽʡʥʝ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʤʘʻ ʥʠʟʢʫ ʧʝʨʝʚʘʛ, ʧʨʦʪʝ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʟʘ-

ʪʨʘʪ ʥʘ ʧʽʜʪʨʠʤʢʫ ʪʝʭʥʽʯʥʦ ʩʧʨʘʚʥʦʛʦ ʩʪʘʥʫ ʦʙʣʘʜʥʘʥʥʷ, ʡʦʛʦ ʧʣʘʥʦʚʫ ʟʘʤʽʥʫ. ʅʘʨʘ-

ʟʽ ʫ ʩʪʨʫʢʪʫʨʽ ʂʇ çʂʠʾʚʧʘʩʪʨʘʥʩè ʥʝʤʘʻ ʦʢʨʝʤʦʛʦ ʚʽʜʜʽʣʫ, ʷʢʠʡ ʟʘʡʤʘʚʩʷ ʙ ʚʠʚʯʝʥ-

ʥʷʤ ʧʦʧʠʪʫ ʥʘ ʧʝʨʝʚʝʟʝʥʥʷ, ʘ ʧʨʘʮʽʚʥʠʢʽʚ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʦʙʩʪʝʞʝʥʴ ʧʘʩʘʞʠʨʦʧʦʪʦ-

ʢʽʚ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʥʝ ʚʠʩʪʘʯʘʻ ʡ ʚʦʥʠ ʩʫʤʽʱʘʶʪʴ ʮʶ ʬʫʥʢʮʽʶ ʟʽ ʩʚʦʾʤʠ ʦʩʥʦʚʥʠ-

ʤʠ ʦʙʦʚôʷʟʢʘʤʠ. ʉʣʫʞʙʘ ʜʦʧʦʤʦʛʠ ʤʽʩʴʢʦʛʦ ʛʦʣʦʚʠ ʢʠʷʥʘʤ ʥʘʜʘʻ ʦʧʝʨʘʪʠʚʥʫ ʽʥʬʦʨ-

ʤʘʮʽʶ, ʘʣʝ ʚʦʥʘ ʥʝ ʻ ʮʽʣʢʦʤ ʦʙôʻʢʪʠʚʥʦʶ.  

ʆʪʞʝ, ʷʢ ʚʠʜʥʦ ʟ ʦʧʠʪʫʚʘʥʥʷ ʣʠʰʝ ʯʘʩʪʠʥʠ ʧʘʩʘʞʠʨʽʚ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʽʩ-

ʥʠʭ ʧʦʩʣʫʛ ʥʝʦʙʭʽʜʥʦ ʟʤʝʥʰʠʪʠ ʽʥʪʝʨʚʘʣʠ ʨʫʭʫ ʤʘʨʰʨʫʪʽʚ ʪʘ ʧʝʨʝʛʣʷʥʫʪʠ ʛʨʘʬʽʢʠ 

ʾʭ ʨʦʙʦʪʠ. ʇʨʦʪʝ ʜʽʡʩʥʦ ʥʝʦʙʭʽʜʥʠʤ ʻ ʥʘʫʢʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʤʘ-

ʨʰʨʫʪʫ ʪʘ ʽʥʪʝʨʚʘʣʽʚ ʥʘ ʥʴʦʤʫ, ʷʢʝ ʙ ʜʦʚʦʜʠʣʦʩʷ ʜʦ ʚʽʜʦʤʘ ʚʩʴʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʡ ʚʽ-

ʜʦʙʨʘʞʘʣʦ ʙ ʽʥʪʝʨʝʩʠ ʷʢ ʧʝʨʝʚʽʟʥʠʢʘ, ʪʘʢ ʽ ʧʘʩʘʞʠʨʘ. 

ɺʠʭʦʜʷʯʠ ʟ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʽʚ ʨʦʙʦʪʠ ʂʇ çʂʠʾʚʧʘʩʪʘʨʥʩè, ʢʦʥʪʨʦʣʴ ʷʢʦʩʪ̔ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʤʘʨʰʨʫʪʽʚ ʚʨʘʭʦʚʫʻ ʣʠʰʝ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʧʣʘʥʦʚʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ, 

ʧʨʠ ʮʴʦʤʫ ʧʦʢʘʟʥʠʢ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʧʘʩʘʞʠʨʽʚ ʥʝ ʙʝʨʝʪʴʩʷ ʜʦ ʫʚʘʛʠ. ʅʝ ʚʽʜʦʤʘ ʢʽʣʴ-

ʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʷʢʠʤ ʙʫʣʦ ʚʽʜʤʦʚʣʝʥʦ ʚ ʧʦʩʘʜʮʽ, ʩʢʽʣʴʢʠ ʧʘʩʘʞʠʨʦ-ʢʽʣʦʤʝʪʨʽʚ ʙʫʣʦ 

ʚʠʢʦʥʘʥʦ ʥʘ ʧʝʨʝʛʦʥʘʭ ʤʘʨʰʨʫʪʫ ʟ ʧʦʨʫʰʝʥʥʷʤ ʢʦʤʬʦʨʪʥʦʩʪʽ, ʩʢʽʣʴʢʠ ʯʘʩʫ ʧʘʩʘ-

ʞʠʨʠ ʧʨʦʩʪʦʷʣʠ ʚ ʯʝʨʟʽ. ʅʝʦʙʭʽʜʥʦ ʟʘʧʨʦʚʘʜʠʪʠ ʩʧʝʮʽʘʣʴʥʠʡ ʘʥʘʣʽʟ, ʫ ʷʢʦʤʫ ʚʩʽ ʮʽ 

ʧʦʨʫʰʝʥʥʷ ʙʫʜʝ ʚʽʜʦʙʨʘʞʝʥʦ ʫ ʚʠʛʣʷʜʽ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ. 

ʆʜʥʝ ʡ ʪʝ ʩʘʤʝ ʥʝʜʦʪʨʠʤʘʥʥʷ ʨʦʟʢʣʘʜʫ ʨʫʭʫ ʊʆ ʥʘ ʤʘʨʰʨʫʪʽ ʤʦʞʝ ʩʧʨʠʯʠʥʶʚʘʪʠ 

https://1551.gov.ua/
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ʯʠʩʣʝʥʥʽ ʚʘʛʦʤʽ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚ ʧʘʩʘʞʠʨʽʚ. ʅʘʧʨʠʢʣʘʜ, ʚ ʦʜʥʦʤʫ ʚʠʧʘʜʢʫ ʙʫʣʦ ʚʽʜ-

ʤʦʚʣʝʥʦ ʚ ʧʦʩʘʜʮʽ ʜʦ ʊʆ ʦʜʥʦʤʫ ʧʘʩʘʞʠʨʫ, ʘ ʚ ʽʥʰʦʤʫ ð ʜʚʘʜʮʷʪʠ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʪʽʣʴʢʠ ʢʽʣʴʢʽʩʥʠʡ ʧʽʜʭʽʜ ʜʘʻ ʟʤʦʛʫ ʦʮʽʥʠʪʠ ʬʘʢʪʠʯʥʽ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚ ʧʘʩʘʞʠʨʽʚ ʫ 

ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʊʆ ʥʘ ʤʘʨh ʨʫʪʽ. 

ʆʪʞʝ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʩʢʣʘʜʥʽʩʪʴ ʪʘ ʚʠʪʨʘʪʠ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠ-

ʢʽʚ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʤʘʨʰʨʫʪʽʚ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʡʦʛʦ ʩʠʩʪʝʤʘʪʠʯ-

ʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ, ʨʽʚʥʷ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʧʦʪʨʝʙ ʧʘʩʘ-

ʞʠʨʽʚ ʫ ʧʦʾ ʟʜʢʘʭ. 

ʇʝʨʰʦʯʝʨʛʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʚʩʪʘʥʦʚʣʝʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʪʘʢ ʩʬʦʨʤʫʣʶʚʘʪʠ ʧʦʢʘ-

ʟʥʠʢʠ ʷʢʦʩʪʽ, ʱʦʙ ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʚʽʜʩʫʪʥʽʩʪʴ ʩʢʘʨʛ ʧʘʩʘʞʠʨʽʚ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ ʡ ʚʽʜʦʙʨʘʞʘʣʠ ʦʩʥʦʚʥʽ ʧʦʪʨʝʙʠ ʧʘʩʘʞʠʨʽʚ, ʘ ʩʘʤʝ: ʧʨʦʾʟʜ ʫ ʢʦʤʬʦʨʪʥʠʭ 

ʫʤʦʚʘʭ, ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʥʘʜʥʦʨʤʦʚʦʛʦ ʯʘʩʫ ʯʝʢʘʥʥʷ ʈʆ ʡ ʤʦʞʣʠʚʽʩʪʴ ʧʦʩʘʜʢʠ ʜʦ ʈʆ, 

ʚʯʘʩʥʽʩʪʴ ʧʨʠʙʫʪʪʷ, ʟʘ ʫʤʦʚʠ ʢʦʥʪʨʦʣʶ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ.  

 

1.2  ɼʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʚʘʛ ʪʘ ʥʝʜʦʣʽʢʽʚ ʤʝʪʦʜʽʚ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ           

ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʥʘʜʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ 

 

ʑʦʜʝʥʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʨʦʙʦʪʠ ʘʚʪʦʙʫʩʽʚ ʥʘ ʤʘʨʰʨʫʪʘʭ ʤʽʩʪʘ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʚʜ̔-

ʧʦʚʽʜʥʦʛʦ ʨʽʚʥʷ ʪʘʨʠʬʽʚ ʟʘ ʧʨʦʾʟʜ ʧʝʨʝʜʙʘʯʘʻ ʟʙʽʨ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʇʨʦʪʝ, ʙʘ-

ʛʘʪʴʤʘ ʚʯʝʥʠʤʠ ʘʢʮʝʥʪʫʻʪʴʩʷ ʫʚʘʛʘ ʥʘ ʪʠʭ ʯʠ ʽʥʰʠʭ ʘʩʧʝʢʪʘʭ ʥʝʩʪʘʯʽ ʪʘ ʥʝʜʦʩʪʦʚʽʨ-

ʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʥʦʨʤʘʪʠʚʥʦʾ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʝʨʝʚʝʟʝʥʴ, ʦʙʩʷʛʽʚ 

ʢʦʤʧʝʥʩʘʮʽʾ ʟʘ ʧʝʨʝʚʝʟʝʥʥʷ ʧʽʣʴʛʦʚʠʭ ʢʘʪʝʛʦʨʽʡ ʪʘ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʠʭ 

ʧʘʩʘʞʠʨʽʚ. ɺʽʜʟʥʘʯʘʶʪʴʩʷ ʥʝʜʦʣʽʢʠ ʨʦʟʨʘʭʫʥʢʫ ʩʦʮʽʘʣʴʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦʾ ʚʝʣʠʯʠʥʠ 

ʪʘʨʠʬʫ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʥʴʦʤʫ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʨʦʟ-

ʨʘʭʫʥʢʫ ʚʘʨʪʦʩʪʽ ʧʨʦʾʟʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ, ʥʝʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʥʦʨʤʘʪʠʚʽʚ ʟʘʪʨʘʪ ʥʘ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʡ ʨʝʤʦʥʪ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʾʭ 

ʟʘʩʪʘʨʣ̔ʽʩʪʴ [29ï33].  

ʆʪʞʝ, ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʟʙʦʨʫ ʥʝʦʙ-

ʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ ʪʘ ʚʠʟʥʘʯʠʤʦ ʥʘʡʧʨʠʡʥʷʪʥʽʠhʡ ʜʣʷ ʮʽʣʝʡ ʜʦ-

ʩʣʽʜʞʝʥʥʷ. 
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ʄʘʨʰʨʫʪʥʘ ʩʠʩʪʝʤʘ ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʨʝʘʣʴʥʠʤ ʫ ʜʘʥʦʤʫ ʤʽʩʪʽ ʧʘʩʘʞʠʨʦʧʦʪʦ-

ʢʘʤ, ʾʭ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʥʘʧʨʷʤʢʘʤ. ɼʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʝʬʝʢʪʠʚʥʦʛʦ ʪʘ ʷʢʽʩʥʦʛʦ ʪʨʘʥʩ-

ʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʘ ʪʘʢʦʞ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽ-

ʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʚ ʤʽʩʴʢʠʭ ʩʧʦʣʫʯʝʥʥʷʭ, ʥʝʦʙʭʽʜʥʦ ʩʠʩʪʝʤʘʪʠʯʥʦ ʦʪʨʠʤʫʚʘʪʠ ʽʥ-

ʬʦʨʤʘʮʽʶ ʧʨʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ [34]. 

ʉʠʩʪʝʤʘʪʠʟʘʮʽʷ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʦʙʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʤʦʞʣʠʚʘ ʟʘ ʧʝʚʥʠʤʠ 

ʦʟʥʘʢʘʤʠ. ʅʘʡʦʙôʻʢʪʠʚʥʽʦhʶ ʦʟʥʘʢʦʶ, ʱʦ ʚʠʟʥʘʯʘʻ ʦʙʩʷʛ ʽ ʩʢʣʘʜ ʚʠʭʽʜʥʦʾ ʪʘ ʨʝ-

ʟʫʣʴʪʘʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʩʧʦʩʦʙʫ ʾʾ ʦʪʨʠʤʘʥʥʷ ʪʘ ʧʝʨʝʨʦʙʢʠ, ʘ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʫ 

ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʻ ʦʟʥʘʢʘ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʦʙʩʪʝʞʝʥʥʷ [34]. 

ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʝʨʰʦʨʷʜʥʠʭ ʮʽʣʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʦʙʩʪʝʞʝʥʥʷ ʧʘ-

ʩʘʞʠʨʦʧʦʪʦʢʽʚ ʚʩʽ ʚʠʜʠ ʦʙʩʪʝʞʝʥʥʷ ʜʽʣʷʪʴ ʥʘ ʜʚʘ ʢʣʘʩʠ. ɼʦ ʧʝʨʰʦʛʦ ʚʽʜʥʦʩʷʪʴ ʦʙ-

ʩʪʝʞʝʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ ʚʠʚʯʝʥʥʷʤ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʨʝʙ ʥʘʩʝʣʝʥʥʷ, ʜʦ ʜʨʫʛʦʛʦ ï ʟ ʚʠ-

ʚʯʝʥʥʷʤ ʜʽʶʯʦʾ ʩʠʩʪʝʤʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʪʦʙʪʦ ʧʝʨʝʜʙʘʯʘ-

ʻʪʴʩʷ ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʦʮʝʩ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʫ ʜʽʶʯʽʡ ʪʨʘʥʩʧʦʨʪ-

ʥʽʡ ʤʝʨʝʞʽ. 

ɭʜʠʥʠʤ ʜʞʝʨʝʣʦʤ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʜʦʩʠʪʴ ʧʦʚʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʘʨʘʤʝʪʨʠ ʪʨʘʥʩ-

ʧʦʨʪʥʦʛʦ ʧʦʧʠʪʫ ʪʘ ʫʤʦʚʠ ʡʦʛʦ ʟʘʜʦʚʦʣʝʥʥʷ ʚ ʨʘʤʢʘʭ ʜʽʶʯʦʾ ʩʠʩʪʝʤʠ, ʻ ʨʽʟʥʽ ʤʝʪʦʜʠ 

ʚʠʟʥʘʯʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʨʝʙ ʥʘʩʝʣʝʥʥʷ. ɺʠʙʽʨ ʤʝʪʦʜʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʥʢʨʝʪʥʠ-

ʤʠ ʟʘʜʘʯʘʤʠ, ʩʠʩʪʝʤʦʶ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʦʪʨʠʤʘʪʠ. ɺ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦ-

ʤʫ ʚʠʧʘʜʢʫ ʨʦʟʛʣʷʜʘʶʪʴ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʽʜʧʨʠ-

ʻʤʩʪʚʘ ʚʽʜʥʦʩʥʦ ʚʠʤʦʛ ʢʦʞʥʦʛʦ ʤʝʪʦʜʫ ʦʙʩʪʝʞʝʥʥʷ,ʡ ʦʙʠʨʘʶʪʴ ʟ̔ ʥʠʭ ʥʘʡʧʨʠʡʥʷʪ-

ʥ̔ ʠhʡ.  

ʃʠʰʝ ʦʙʨʦʙʢʘ ʟʜʦʙʫʪʠʭ ʫ ʭʦʜʽ ʮʠʭ ʦʙʩʪʝʞʝʥʴ ʜʘʥʠʭ ʜʘʻ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʢʦʤ-

ʧʣʝʢʩ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢ ʨʦʟʤʽʨ ʽ ʩʧʨʷʤʫʚʘʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ, ʚʠʪʨʘʪʠ ʯʘʩʫ ʥʘ 

ʪʨʘʥʩʧʦʨʪʥʽ ʧʝʨʝʤʽʱʝʥʥʷ, ʦʙʩʷʛ ʧʝʨʝʚʝʟʝʥʴ ʪʘ ʽʥʰʽ. 

ɿʘ ʦʙʩʷʛʦʤ ʦʙʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʨʦʟʨʽʟʥʷʶʪʴ: ʩʫʮʽʣʴʥʽ (ʉʆ) ʡ ʚʠʙʽʨ-

ʢʦʚʽ ʤʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ (ɺʆ).  

ʉʫʮʽʣʴʥʽ ʤʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ï ʮʝ ʦʙʩʪʝ-

ʞʝʥʥʷ, ʷʢʽ ʧʨʦʚʦʜʷʪʴʩʷ ʥʘ ʚʩʽʭ ʤʘʨʰʨʫʪʘʭ ʤʽʩʪʘ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʫʧʨʘʚʣʽʥʥʷʤʠ ʪʘ ʘʚ-

ʪʦʪʨʘʥʩʧʦʨʪʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ. 
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ɺʠʙʽʨʢʦʚʽ ʤʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ï ʮʝ ʦʙʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦ-

ʪʦʢʽʚ, ʷʢʝ ʧʨʦʚʦʜʷʪʴ ʥʘ ʦʢʨʝʤʠʭ ʥʘʧʨʷʤʢʘʭ ʯʠ ʤʘʨʰʨʫʪʘʭ, ʯʘʩʪʽʰʝ ʫ ʚʠʧʘʜʢʘʭ ʥʝʜʦ-

ʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʙʫʩʽʚ ʥʘ ʤʘʨʰʨʫʪʽ ʯʠ ʧʨʠ ʥʘʜʤʽʨʥʦ ʚʝʣʠʢʦ-

ʤʫ ʥʘʧʦʚʥʝʥʽ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʥʘ ʦʢʨʝʤʠʭ ʡʦʛʦ ʜʽʣʷʥʢʘʭ. 

ʅʘ ʨʠʩ.1.1 ʥʘʚʝʜʝʥʦ ʧʝʨʝʣʽʢ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ, ʷʢʠʡ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʘʨʰʨʫʪʘʭ. 

 

 

 

 

 

 

 

 

 

 ʈʠʩʫʥʦʢ 1.1 ï ʄʝʪʦʜʠ ʦʙʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ 

 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʚʠʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦ-

ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʽʩʴʢʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʘ ʪʘʢʦʞ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʧʨʦʝʢʪʥʠʭ ʨʽʰʝʥʴ, ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʤʝʪʦʜʠ ʧʨʦʚʝʜʝʥʥʷ ʦʙʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠʨʦ-

ʧʦʪʦʢʽʚ, ʷʢʽ ʤʘʶʪʴ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ [34]. 

ɿʚʽʪʥʦ-ʩʪʘʪʠʩʪʠʯʥʠʡ (ʢʚʠʪʢʦʚʠʡ) ʤʝʪʦʜ ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʠʩʪʝʤʘʪʠʯʥʦʤʫ ʘʥʘʣʽʟʽ 

ʜʘʥʠʭ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʘʥʠʭ ʢʚʠʪʢʽʚ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʚʩʪʘʥʦʚʣʶʶʪʴ 

ʢʦʣʠʚʘʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʥʘ ʢʦʞʥʦʤʫ ʤʘʨʰʨʫʪʽ ʟʘ ʛʦʜʠʥʘʤʠ, ʥʘʧʨʷʤʢʘʤʠ, ʢʦʥʪ-

ʨʦʣʴʥʠʤʠ ʜʽʣʷʥʢʘʤʠ, ʜʥʷʤʠ ʪʠʞʥʷ, ʤʽʩʷʮʷʤʠ ʡ ʩʝʟʦʥʘʤʠ ʨʦʢʫ. ʇʨʦʪʝ, ʚʽʥ ʥʝ ʜʘʻ ʤʦ-

ʞʣʠʚʦʩʪʽ ʚʩʪʘʥʦʚʠʪʠ ʚʝʣʠʯʠʥʫ ʧʘʩʘʞʠʨʦʦʙʤʽʥʫ ʥʘ ʟʫʧʠʥʢʘʭ ,̔ ʛʦʣʦʚʥʝ, ʥʝ ʚʨʘʭʦʚʫʻ 

ʧʽʣʴʛʦʚʽ ʢʘʪʝʛʦʨʽʾ ʧʘʩʘʞʠʨʽʚ. 

ɺʽʟʫʘʣʴʥʠʡ (ʦʢʦʤʽʨʥʠʡ) ʤʝʪʦʜ ʧʦʣʷʛʘʻ ʫ ʧʨʠʙʣʠʟʥʦʤʫ ʚʠʟʥʘʯʝʥʥʽ ʥʘʧʦʚʥʝʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʧʝʨʝʛʦʥʘʭ ʤʽʞ ʟʫʧʠʥʢʘʤʠ. ʅʘʧʦʚʥʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʦʜʠ-

ʄʝʪʦʜʠ ʦʙʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ 

ɸʥʢʝʪ-

ʥʠʡ 
ʊʘʣʦʥ-

ʥʠʡ 
ʊʘʙʣʠʯ-

ʥʦ ï 

ʦʧʠʪʫ-

ʚʘʣʴʥʠʡ 

ɸʚʪʦʤʘ-

ʪʠʟʦʚʘ-

ʥʠʡ 

ʊʘʙʣʠʯ-

ʥʠʡ 

ɺʽʟʫʘ-

ʣʴʥʠʡ 

ʂʚʠʪʢʦ-

ʚʠʡ 

ɺʆ 

ʉʆ ɺʆ 
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21 

 

ʥʠʮɹ ʦʮʽʥʶʶʪʴ ʢʦʥʜʫʢʪʦʨʠ, ʚʦʜʽʾ ʘʙʦ ʩʧʝʮʽʘʣʴʥʽ ʦʙʣʽʢʦʚʮʽ. ɺ ʦʩʥʦʚʽ ʜʘʥʦʛʦ ʤʝʪʦʜʫ 

ʣʝʞʠʪʴ ʙʘʣʴʥʘ ʩʠʩʪʝʤʘ, ʪʦʙʪʦ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚʠʟʥʘʯʝʥʘ ʰʢʘʣʘ ʥʘʧʦʚʥʝʥʴ ʽ, ʟʛʽʜʥʦ ʟ 

ʥʝʶ, ʨʝʻʩʪʨʫʻʪʴʩʷ ʧʨʠʙʣʠʟʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ ʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʘʭ, ʱʦ ʜʦʩʣʽ-

ʜʞʫʶʪʴʩʷ, ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʚʠʭʦʜʷʪʴ ʪʘ ʟʘʭʦʜʷʪʴ ʜʦ ʘʚʪʦʙʫʩʘ, ʘ ʪʘʢʦʞ ʪʠʭ, 

ʱʦ ʟʘʣʠʰʠʣʠʩʷ ʥʘ ʟʫʧʠʥʮʽ. 

ʄʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʤʝʪʦʜʠʮʽ, ʱʦ ʙʫʣʘ ʟʘʪʚʝʨʜʞʝʥʘ 2003 ʨʦʢʫ ʄʽʥʽʩʪʝʨ-

ʩʪʚʦʤ ʊʨʘʥʩʧʦʨʪʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ ʥʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʩʘʞʠʨʽʚ ʥʘ ʧʝʚʥʦʤʫ ʧʝʨʝʛʦʥʽ ʚ ʧʝʚʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʯʘʩʫ ʜʦ-

ʙʠ. ʎʝʡ ʤʝʪʦʜ ʚʠʤʘʛʘʚ ʫʨʘʭʫʚʘʥʥʷ ʜʘʥʠʭ ʟ ʫʩʽʭ ʨʝʡʩʽʚ ʤʘʨʰʨʫʪʫ ʟʘ ʜʦʙʫ. ʊʽʣʴʢʠ ʚ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʥʘ ʙʫʣʦ ʚʠʟʥʘʯʠʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʚʘʥʪʘʞʝʥʠʡ ʧʝʨʝʛʥ̔ ʤʘʨʰʨʫ-

ʪʫ. ʍʦʯʘ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʚʘʨʽʘʥʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʤʦʛʣʦ ʙʫʪʠ ʜʦʩ-

ʣʽʜʞʝʥʥʷ ʦʢʨʝʤʠʭ ʨʝʡʩʽʚ ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʜʥʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʪʷʛʦʤ ʜʦʙʠ ʤʦ-

ʛʣʘ ʙ ʙʫʪʠ ʦʪʨʠʤʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ ʥʘ ʟʫʧʠʥʢʘʭ, ʘ ʚʩʽ ʽʥʰʽ ʧʦʢʘʟ-

ʥʠʢʠ ʤʦʞʣʠʚʦ ʚʠʨʘʭʫʚʘʪʠ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘ ʤʘʪʝʤʘ-

ʪʠʯʥʽʡ ʤʦʜʝʣʽ ʨʝʡʩʫ ʤʘʨʰʨʫʪʫ. 

ʆʢʦʤʽʨʥʠʡ ʤʝʪʦʜ ʜʘʻ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʜʘʥʽ ʧʨʦ ʥʘʧʦʚʥʝʥʥʷ ʘʚʪʦʙʫʩʽʚ ʽ ʨʝʛʫʣʷʨ-

ʥʽʩʪʴ ʾʭ ʨʫʭʫ ʥʘ ʜʽʣʷʥʢʘʭ ʤʘʨʰʨʫʪʫ ʟʘ ʥʘʧʨʷʤʢʘʤʠ ʡ ʛʦʜʠʥʘʤʠ ʜʦʙʠ, ʧʦʪʨʝʙʫʻ ʤʝʥ-

ʰʠʭ ʟʘʪʨʘʪ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʯʘʩʪʽʰʝ ʧʨʠ ʚʠʙʽʨʢʦʚʠʭ ʧʝʨʽʦʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʥʘ ʦʢʨʝʤʠʭ ʥʘʧʨʷʤʢʘʭ ʯʠ ʤʘʨʰʨʫʪʘʭ. 

ʋ ʤʽʩʪʘʭ, ʜʝ ʙʽʣʴʰʽʩʪʴ ʘʚʪʦʙʫʩʥʠʭ ʤʘʨʰʨʫʪʽʚ ʩʧʽʚʧʘʜʘʻ ʥʘ ʟʥʘʯʥʽʡ ʧʨʦʪʷʞʥʦʩʪʽ, 

ʦʢʦʤʽʨʥʠʡ ʤʝʪʦʜ ʦʙʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʙʽʣʴʰ ʧʨʠʡʥʷʪʥʠʡ ʽ ʤʘʻ ʧʝʚʥʽ ʧʝʨʝ-

ʚʘʛʠ ʧʝʨʝʜ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ ʷʢ ʤʝʥʰ ʪʨʫʜʦʤʽʩʪʢʠʡ. ʇʝʨʝʚʘʛʦʶ ʮʴʦʛʦ ʤʝʪʦʜʫ ʪʘʢʦʞ 

ʻ ʪʝ, ʱʦ ʟʙʽʨ ʽʥʬʦʨʤʘʮʽʾ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʽ ʩʝʟʦʥʫ ʨʦʢʫ. ɸʣʝ ʚʽʥ ʧʦʪʨʝ-

ʙʫʻ ʟʘʣʫʯʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ ʦʙʣʽʢʫ ʫ ʟʚôʷʟʢʫ ʟ ʙʽʣʴʰʠʤ ʦʙʩʷʛʦʤ ʧʦ-

ʢʘʟʥʠʢʽʚ.  

ʈʽʟʥʦʚʠʜʦʤ ʦʢʦʤʽʨʥʦʛʦ ʤʝʪʦʜʫ ʦʙʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʻ ʩʠʣʫʝʪʥʠʡ ʤʝ-

ʪʦʜ. ʉʧʝʮʽʘʣʴʥʦ ʧʽʜʛʦʪʦʚʣʝʥʽ ʦʙʣʽʢʦʚʮʽ ʟʘʧʦʚʥʶʶʪʴ ʬʦʨʤʫ, ʷʢʘ ʤʘʻ ʰʽʩʪʴ ʨʽʚʥʽʚ ʥʘ-

ʧʦʚʥʶʚʘʥʦʩʪʽ ʨʫʭʦʤʦʾ ʦʜʠʥʠʮʽ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʪʘ ʚʠʜʫ ʪʨʘʥʩ-

ʧʦʨʪʫ. ʊʨʠ ʥʠʞʥʽʭ ʨʽʚʥʽ ʚʠʟʥʘʯʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʜʷʯʠʭ ʤʽʩʮʴ: ʦʜʥʫ ʪʨʝʪʠʥʫ, ʜʚʽ 

ʪʨʝʪʠʥʠ ʽ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʝ ʟʘʧʦʚʥʝʥʥʷ ʩʠʜʽʥʴ. ɯʟ ʯʝʪʚʝʨʪʦʛʦ ʧʦ ʰʦʩʪʠʡ (2ï3 ʧʘʩʘʞʠ-



22 

 

ʨʠ ʥʘ 1 ʤĮ ʚʽʣʴʥʦʾ ʧʣʦʱʽ ʩʘʣʦʥʫ), ʧôʷʪʠʡ ï ʟʥʘʯʝʥʥʶ ʥʘʧʦʚʥʝʥʥʷ, ʙʣʠʟʴʢʦʤʫ ʜʦ ʥʦ-

ʨʤʘʪʠʚʥʦʾ ʤʽʩʪʢʦʩʪʽ, ʰʦʩʪʠʡ ʨʽʚʝʥʴ ʭʘʨʘʢʪʝʨʠʟʫʻ ʷʚʥʝ ʧʝʨʝʧʦʚʥʝʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦ ʥʘʧʦʚʥʝʥʥʷ ʢʦʞʥʦʾ ʨʫʭʦʤʦʾ ʦʜʠʥʠʮʽ ʤʘʨʰʨʫʪʫ ʨʦʙʣʷʪʴ ʧʦʟ-

ʥʘʯʢʫ ʚ ʤʦʤʝʥʪ ʾʾ ʚʽʜʧʨʘʚʣʝʥʥʷ ʫ ʛʨʘʬʽ çʩʠʣʫʝʪè, ʷʢʘ ʧʨʠʙʣʠʟʥʦ ʘʙʦ ʪʦʯʥʦ ʚʽʜʧʦʚʽ-

ʜʘʻ ʾʾ ʥʘʧʦʚʥʝʥʥʶ. 

ʆʙʨʦʙʢʘ ʤʘʪʝʨʽʘʣʽʚ ʚʽʟʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʟʚʦʜʠʪʴʩʷ ʜʦ ʚʠʟʥʘ-

ʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʩʘʞʠʨʽʚ, ʷʢʽ ʧʨʦʾʭʘʣʠ ʯʝʨʝʟ ʢʦʥʪʨʦʣʴʥʠʡ ʧʫʥʢʪ ʤʘʨʰʨʫ-

ʪʫ ʟʘ ʢʦʞʥʫ ʛʦʜʠʥʫ. 

ɸʥʢʝʪʥʠʡ ʤʝʪʦʜ ʧʝʨʝʜʙʘʯʘʻ ʦʧʠʪʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʰʣʷʭʦʤ ʟʘʧʦʚʥʝʥʥʷ ʘʥʢʝʪ 

ʧʨʦ ʤʝʪʫ ʪʘ ʷʢʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ. ɼʘʥʽ ʦʙʨʦʙʢʠ ʘʥʢʝʪ ʜʘʶʪʴ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ ʢʽʣʴ-

ʢʽʩʪʴ ʽ ʥʘʧʨʷʤʦʢ ʨʝʛʫʣʷʨʥʠʭ ʧʝʨʝʤʽʱʝʥʴ ʥʘʩʝʣʝʥʥʷ ʚ ʨʽʟʥʽ ʧʝʨʽʦʜʠ ʜʦʙʠ, ʘ ʪʘʢʦʞ ʢʽ-

ʣʴʢʽʩʪʴ ʧʝʨʝʩʘʜʦʢ ʽ ʯʘʩ, ʷʢʠʡ ʚʠʪʨʘʯʘ̒ ʪʴʩʷ ʥʘ ʧʦʾʟʜʢʠ. ʎʝʡ ʤʝʪʦʜ ʜʘʻ ʟʤʦʛʫ ʚʩʪʘʥʦ-

ʚʠʪʠ ʧʦʪʨʝʙʫ ʧʘʩʘʞʠʨʽʚ ʫ ʧʝʨʝʤʽʱʝʥʥʷʭ, ʧʦʯʘʪʢʦʚʽ ʡ ʢʽʥʮʝʚʽ ʧʫʥʢʪʠ ʤʘʨʰʨʫʪʫ ʥʝʟʘ-

ʣʝʞʥʦ ʚʽʜ ʥʘ̫ʚʥʦʾ ʩʭʝʤʠ ʤʘʨʰʨʫʪʽʚ.  

ʈʝʟʫʣʴʪʘʪʠ ʘʥʢʝʪʥʦʛʦ ʤʝʪʦʜʫ ʦʙʩʪʝʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ ʚ ʤʽʩʪʽ, ʢʦʨʠʛʫʚʘʥʥʽ ʥʘʷʚʥʦʾ ʤʘʨʰʨʫʪʥʦʾ ʤʝʨʝʞʽ, ʚʠʙʦʨʽ ʪʘ ʦʙ-

ˇʨʫʥʪʫʚʘʥʥʽ ʨʦʟʚʠʪʢʫ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʤʽʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʧʝʨʽʦʜ. 

ʊʘʣʦʥʥʠʡ ʤʝʪʦʜ ï ʮʝ ʦʜʠʥ ʟ̔ ʥʘʡʩʢʣʘʜʥ̔ʠhʭ ʤʝʪʦʜʽʚ ʦʙʩʪʝʞʝʥʥʷ ʟ ʧʦʛʣʷʜʫ ʦʙ-

ʨʦʙʢʠ ʧʝʨʚʠʥʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʎʝ ʦʙʩʪʝʞʝʥʥʷ ʧʨʦʚʦʜʷʪʴ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩ-

ʥʠʭ ʽ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ: ʢʽʣʴʢʦʩʪʽ ʧʘʩʘʞʠʨʽʚ, ʷʢʽ ʚʭʦʜʷʪʴ 

ʽ ʚʠʭʦʜʷʪʴ ʥʘ ʟʫʧʠʥʢʘʭ ʽ ʾʜʫʪʴ ʥʘ ʧʝʨʝʛʦʥʘʭ ʤʘʨʰʨʫʪʫ; ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʩʘʞʠ-

ʨʽʚ, ʱʦ ʢʦʨʠʩʪʫʶʪʴʩʷ ʤʘʨʰʨʫʪʦʤ; ʢʦʨʝʩʧʦʥʜʝʥʮʽʾ ʚ ʤʝʞʘʭ ʜʘʥʦʛʦ ʤʘʨʰʨʫʪʫ; ʩʝʨʝʜ-

ʥʴʦʾ ʜʘʣʴʥʦʩʪʽ ʧʦʾʟʜʢʠ; ʢʦʝʬʽʮʽʻʥʪʫ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʥʘʧʦʚʥʝʥʥʷ ʨʫʭʦʤʠʭ ʦʜʠʥʠʮʴ 

ʥʘ ʧʝʨʝʛʦʥʘʭ ʤʘʨʰʨʫʪʫ; ʨʝʛʫʣʷʨʥʦʩʪʽ ʨʫʭʫ ʚ ʢʦʥʪʨʦʣʴʥʠʭ ʧʫʥʢʪʘʭ ʤʘʨʰʨʫʪʫ. 

ʂʦʞʥʦʤʫ ʧʘʩʘʞʠʨʫ, ʷʢʠʡ ʟʘʭʦʜʠʪʴ ʜʦ ʨʫʭʦʤʦʾ ʦʜʠʥʠʮ,̔ ʧʨʘʮʽʚʥʠʢ ʦʙʣʽʢʫ ʜʘʻ 

ʩʧʝʮʽʘʣʴʥʠʡ ʪʘʣʦʥ, ʥʘ ʷʢʦʤʫ ʟʘʬʽʢʩʦʚʘʥʦ ʥʦʤʝʨ ʧʫʥʢʪʫ ʧʦʩʘʜʢʠ, ʘ ʧʦʪʽʤ ʮʽ ʪʘʣʦʥʠ 

ʟʙʠʨʘʶʪʴ ʧʨʠ ʚʠʭʦʜʽ ʦʙʣʽʢʦʚʮʽ, ʟʘʢʨʝʩʣʶʶʯʠ ʥʘ ʥʠʭ ʥʦʤʝʨ ʧʫʥʢʪʫ ʚʠʭʦʜʫ. ʇʨʠ 

ʮʴʦʤʫ ʚʽʜ ʧʘʩʘʞʠʨʽʚ ʚʠʤʘʛʘʻʪʴʩʷ ʚʠʩʦʢʘ ʦʨʛʘʥʽʟʦʚʘʥʽʩʪʴ ʧʨʠ ʧʦʩʘʜʮʽ ʪʘ ʚʠʩʘʜʮʽ. 

ʗʢʽʩʪʴ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʥʘʯʥʦ  ʁʤʽʨʦ  ʁʟʘʣʝʞʠʪʴ ʚʽʜ ʦʙʣʽʢʦʚʮʽʚ ʽ ʢʦʥʪʨʦ-

ʣʝʨʽʚ. ʊʦʤʫ ʚ ʧʝʨʽʦʜ ʧʽʜʛʦʪʦʚʢʠ ʦʨʛʘʥʽʟʦʚʫʻʪʴʩʷ ʥʘʚʯʘʥʥʷ ʛʨʫʧ ʽʥʩʪʨʫʢʪʦʨʽʚ ʽ ʧʨʘ-
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ʮʽʚʥʠʢʽʚ ʦʙʣʽʢʫ, ʧʨʦʚʦʜʷʪʴʩʷ ʧʨʘʢʪʠʯʥʽ ʟʘʥʷʪʪʷ. 

ʆʙʨʦʙʢʘ ʤʘʪʝʨʽʘʣʽʚ ʪʘʣʦʥʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʚʠʢʣʶʯʥʦ ʪʨʫʜʦʤʽʩʪʢʘ, ʘ ʩʘʤ ʤʝʪʦʜ 

ʩʢʣʘʜʥʠʡ ʚ ʦʨʛʘʥʽʟʘʮʽʡʥʦʤʫ ʧʣʘʥʽ. ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʮʴʦʛʦ ʻ ʨʝʟʫʣʴʪʘʪʠ ʪʘʣʦʥʥʦʛʦ 

ʦʙʩʪʝʞʝʥʥʷ ʚ ʤʝʪʨʦʧʦʣʽʪʝʥʽ 17 ʙʝʨʝʟʥʷ 1998 ʨʦʢʫ. 

ʄʝʪʦʜ ʦʧʠʪʫʚʘʥʥʷ ʜʘʻ ʨʝʟʫʣʴʪʘʪʠ, ʚʽʜʧʦʚʽʜʥʽ ʪʘʣʦʥʥʦʤʫ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʟʥʠʞʫ-

ʻʪʴʩʷ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʨʦʙʽʪ ʷʢ ʦʙʩʪʝʞʝʥʥ,̫ ʪʘʢ ʽ ʦʙʨʦʙʢʠ ʤʘʪʝʨʽʘʣʽʚ. ʆʙʣʽʢʦʚʝʮʴ ʥʘ 

ʟʫʧʠʥʮʽ ʦʧʠʪʫʻ ʢʦʞʥʦʛʦ ʧʘʩʘʞʠʨʘ, ʜʦ ʷʢʦʾ ʟʫʧʠʥʢʠ ʚʽʥ ʾʜʝ, ʽ ʚʽʜʧʦʚʽʜʽ ʨʝʻʩʪʨʫʻ ʚ ʨʷ-

ʜʢʫ ʪʘʙʣʠʮʽ, ʚʽʜʧʦʚʽʜʥʦʤʫ ʥʘʡʤʝʥʫʚʘʥʥʶ ʥʘʟʚʘʥʦʛʦ ʧʫʥʢʪʫ. ʂʽʣʴʢʽʩʪʴ ʦʙʣʽʢʦʚʮʽʚ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʽʣʴʢʽʩʪʶ ʜʚʝʨʝʡ ʫ ʨʫʭʦʤʽʡ ʦʜʠʥʠʮʽ. ʆʙʨʦʙʢʘ ʤʘʪʝʨʽʘʣʽʚ ʦʧʠʪʫʚʘʥʥʷ 

ʟʚʦʜʠʪʴʩʷ ʜʦ ʧʦʩʣʽʜʦʚʥʦʛʦ ʧʽʜʩʫʤʦʚʫʚʘʥʥʷ ʦʜʥʦʡʤʝʥʥʠʭ ʢʦʜʽʚ ʟʘ ʨʷʜʢʘʤʠ ʨʝʡʩʦʚʠʭ 

ʤʘʨʰʨʫʪʥʠʭ ʪʘʙʣʠʮʴ ʟʚôʷʟʢʫ, ʚ ʷʢʠʭ ʚʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʧʦʨʷʜʢʦʚʘʥʠʤʠ ʛʨʫʧʘʤʠ. 

ʊʘʙʣʠʯʥʠʡ ʤʝʪʦʜ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʟʥʘʯʝʥʥʽ ʩʧʝʮʽʘʣʴʥʠʤʠ ʦʙʣʽʢʦʚʮʷʤʠ ʢʽʣʴʢʦʩʪʽ 

ʧʘʩʘʞʠʨʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʽ ʚʠʭʦʜʷʪʴ ʟ̔ ʨʫʭʦʤʦʾ ʦʜʠʥʠʮʽ ʥʘ ʟʫʧʠʥʮʽ ʤʘʨʰʨʫʪʫ ʚ ʧʝʚʥʠʡ 

ʤʦʤʝʥʪ ʯʘʩʫ. ʄʝʪʦʜ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʘ ʟʫʧʠʥʮʽ, ʢʦʣʠ ʚʠʨʽʰʫʻʪʴʩʷ ʧʠʪʘʥʥʷ ʧʨʦ 

ʾʾ ʚʽʜʤʽʥʫ, ʟʤʽʥʫ ʨʝʞʠʤʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʦʮʽʥʢʫ ʧʝʨʝʩʘʜʦʢ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʫʟʣʘʭ, 

ʙʽʣʷ ʩʪʘʥʮʽʡ ʤʝʪʨʦʧʦʣʽʪʝʥʫ ʪʘ ʟʘʣʽʟʥʠʯʥʠʭ ʧʣʘʪʬʦʨʤ. 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʚʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʟʧʦʜʽʣʫ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ, ʦʪʨʠʤʘʥʽ 

ʜʘʥʽ ʦʙʨʦʙʣʷʶʪʴ ʟʘ ʤʘʨʰʨʫʪʘʤʠ ʪʘ ʘʥʘʣʽʟʫʶʪʴ, ʱʦʜʦ ʢʦʞʥʦʛʦ ʥʘʧʨʷʤʢʫ, ʟʘ ʛʦʜʠʥʘ-

ʤʠ ʜʦʙʠ ʪʘ ʚ ʮʽʣʦʤʫ ʧʦ ʚʩʽʡ ʘʚʪʦʙʫʩʥʽʡ ʤʝʨʝʞʽ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ ʤʝʪʦʜʠʢʠ ʥʝ ʜʘʻ ʟʤʦʛʠ ʚʠʟʥʘʯʘʪʠ ʧʦʚʥʠʡ ʧʘʩʘʞʠʨʦʧʦʪʽʢ, 

ʷʢʠʡ ʬʦʨʤʫʻʪʴʩʷ ʥʘ ʟʫʧʠʥʮʽ, ʦʢʨʽʤ ʪʽʻʾ ʡʦʛʦ ʯʘʩʪʠʥʠ, ʷʢʘ ʚʨʘʭʦʚʫʻʪʴʩʷ ʧʨʠ ʥʘʧʦʚ-

ʥʝʥʥʽ ʊʆ. ʆʩʦʙʣʠʚʦ ʮʝ ʚʘʞʣʠʚʦ, ʢʦʣʠ ʜʘʥʽ ʧʨʦ ʮʝʡ ʧʦʪʽʢ ʦʙʨʦʙʣʷʪʁʴʩʷ ʽʟ ʟʘʣʫʯʝʥʠ-

ʤʠ ʧʝʨʝʚʽʟʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʨʦʟʢʣʘʜ ʨʫʭʫ ʷʢʠʭ ʥʝ ʚʨʘʭʦʚʫʻ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʧʘʩʘʞʠʨʽʚ. 

ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʦʙʨʦʙʮʽ ʜʘʥʠʭ ʦʙʩʪʝʞʝʥʴ ʩʝʨʝʜ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘ-

ʜʫ ʨʝʟʫʣʴʪʫʶʯʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʚʽʜʩʫʪʥʽʡ ʧʘʨʘʤʝʪʨ, ʱʦ ʚʠʟʥʘʯʘʻ ʜʘʣʴʥʽʩʪʴ ʧʦʾʟʜʢʠ ʢʦʥ-

ʢʨʝʪʥʦʛʦ ʧʘʩʘʞʠʨʘ (ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʦʪʨʝʙʠ ʧʘʩʘʞʠʨʽʚ ʫ ʚʠʭʦʜʽ ʥʘ ʧʝʚʥʠʭ ʟʫʧʠʥʢʘʭ). 

ʅʘʷʚʥʽʩʪʴ ʪʘʢʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʘʩʘʞʠʨʦʦʙʤʽʥʫ,  ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʠʭʽʜ ʧʘʩʘʞʠʨʽʚ ʟ̔ 

ʨʫʭʦʤʦʾ ʦʜʠʥʠʮʽ, ʜʘʩʪʴ ʟʤʦʛʫ ʤʦʜʝʣʶʚʘʪʠ ʨʦʙʦʪʫ ʨʝʡʩʫ ʤʘʨʰʨʫʪʫ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʨʽʟʥʠʭ ʤʘʨʦʢ ʈʆ, ʨʽʟʥʠʭ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ, ʨʽʟʥʠʭ ʟʘʩʘʜ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ.  
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ʆʩʥʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʤʝʪʦʜʫ ʚʚʘʞʘʻʪʴʩʷ ʥʝʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʤʘʪʨʠʮʽ ʢʦ-

ʨʝʩʧʦʥʜʝʥʮʽʡ ʱʦʜʦ ʧʦʾʟʜʦʢ ʧʘʩʘʞʠʨʽʚ ʟʘ ʤʘʨʰʨʫʪʦʤ. 

ʇʨʠ ʪʘʙʣʠʯʥʦ-ʦʧʠʪʫʚʘʣʴʥʦʤʫ ʤʝʪʦʜʽ ʦʙʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʦʙʣʽʢ ʧʦʾʟ-

ʜʦʢ ʧʘʩʘʞʠʨʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʰʣʷʭʦʤ ʦʧʠʪʫʚʘʥʥʷ ʾʭ ʧʨʠ ʧʦʩʘʜʮʽ ʜʦ ʨʫʭʦʤʦ ʾʦʜʠʥʠʮ.̔ 

ɼʘʥʽ ʦʙʣʽʢʫ ʚ ʧʫʥʢʪʘʭ ʧʦʩʘʜʢʠ ʪʘ ʚʠʩʘʜʢʠ ʟʘʥʦʩʷʪʴ ʜʦ ʩʧʝʮʽʘʣʴʥʦ ʾʪʘʙʣʠʮ̔. ʇʝʨʝʚʘ-

ʛʦʶ ʪʘʙʣʠʯʥʦ-ʦʧʠʪʫʚʘʣʴʥʦʛʦ ʤʝʪʦʜʫ ʦʙʩʪʝʞʝʥʥʷ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʣʦʥʥʠʤ, ʻ ʟʘʩʪʦ-

ʩʫʚʘʥʥʷ ʢʦʤʧʘʢʪʥʽʰʦʛʦ ʪʘ ̔ʥʬʦʨʤʘʪʠʚʥʽʦhʛʦ ʟʨʘʟʢʘ ʦʙʣʽʢʦʚʠʭ ʙʣʘʥʢʽʚ, ʱʦ ʜʘ̒ ʟʤʦ-

ʛʫ ʩʫʪʪʻʚʦ ʩʧʨʦʩʪʠʪʠ ʦʙʨʦʙʢʫ ʨʝʟʫʣʴʪʘʪʽʚ ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʩʢʦʨʦʪʠʪʠ ʩʪʨʦʢʠ ʡʦʛʦ 

ʧʨʦʚʝʜʝʥʥʷ. 

ɸʣʝ, ʨʘʟʦʤ ʟ ʪʠʤ, ʪʘʙʣʠʯʥʦ-ʦʧʠʪʫʚʘʣʴʥʠʡ ʤʝʪʦʜ ʦʙʩʪʝʞʝʥʥʷ ʧʦʾʟʜʦʢ ʧʘʩʘʞʠʨʽʚ 

ʤʘʻ ʩʫʪʪʻʚʽ ʥʝʜʦʣʽʢʠ: ʪʦʯʥʽʩʪʴ ʧʦʟʥʘʯʦʢ ʚ ʦʙʣʽʢʦʚʠʭ ʙʣʘʥʢʘʭ ʧʦʨʽʚʥʷʥʦ ʤʘʣʘ ʡ ʚʠʥʠ-

ʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʢʣʘʜʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ çh ʘʭʦʚʠʭè ʪʘʙʣʠʮʴ (ʩʽʪʢʠ ʢʦʨʝʩʧʦʥʜʝʥʮʽʾ 

ʧʘʩʘʞʠʨʽʚ ʟ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʧʝʨʝʩʘʜʦʢ), ʪʘʢ ʷʢ ʩʘʤʽ ʦʙʣʽʢʦʚʽ ʙʣʘʥʢʠ ʥʦʩʷʪʴ ʜʦʧʦʤʽʞ-

ʥʠʡ ʭʘʨʘʢʪʝʨ. 

ɼʦ ʥʝʜʦʣʽʢʽʚ ʥʘʷʚʥʠʭ ʥʝʘʚʪʦʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʦʙʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʚʘ-

ʨʪʦ ʚʽʜʥʝʩʪʠ ʚʠʩʦʢʫ ʚʘʨʪʽʩʪʴ ʦʙʩʪʝʞʝʥʥʷ, ʚʝʣʠʢʫ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ, ʥʠʟʴʢʫ ʪʦʯʥʽʩʪʴ, 

ʟʥʘʯʥʠʡ ʯʘʩ ʦʙʩʪʝʞʝʥʥʷ, ʦʙʤʝʞʝʥʽʩʪʴ ʦʙʩʷʛʫ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʥʝʤʦʞʣʠʚʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʪʠ ɸʉʋ. 

ʆʜʥʠʤ ʟ ̔ʰʣʷʭʽʚ ʟʥʠʞʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʪʘ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʦʙʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠ-

ʨʦʧʦʪʦʢʽʚ ʻ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʫ ʡʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘ-

ʮʽʾ. ʄʝʪʦʜʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʡ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩ-

ʪʘʥʥʽ ʤʝʪʦʜʫ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʨʘʟʽʚ. 

ʗʢ ʚʠʜʥʦ ʟ ʘʥʘʣʽʟʫ ʤʝʪʦʜʽʚ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ, ʞʦʜʝʥ ʟ̔ ʥʠʭ 

ʥʝ ʥʘʜʘʻ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ ʫ ʚʠʛʣʷʜʽ, ʧʦʪʨʽʙʥʦʤʫ ʜʣʷ ʧʦʰʫʢʫ ʨʽʯʥʦʾ 

ʦʧʪʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʧʝʚʥʦʛʦ ʤʘʨʰʨʫʪʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ, 

ʱʦ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘ ʤʘʪʝʤʘʪʠʯʥʽʡ ʤʦ-

ʜʝʣʽ ʧʦʩʣʽʜʦʚʥʠʭ ʨʝʡʩʽʚ ʤʘʨʰʨʫʪʫ. ʎʝ ʤʦʞʝ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʽ ʚʽʜʦ-

ʙʨʘʟʠʪʠ ʨʝʘʣʴʥʫ ʢʘʨʪʠʥʫ. ʊʦʤʫ ʥʘ ʦʩʥʦʚʽ ʪʘʙʣʠʯʥʦʛʦ ʤʝʪʦʜʫ ʚ ʨʦʙʦʪʽ [33] ʨʦʟʨʦʙʣʝ-

ʥʦ ʤʝʪʦʜ ʟʙʦʨʫ, ʦʙʨʦʙʢʠ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʧʨʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ, ʷʢʠʡ ʥʘʜʘʻ ʽʥʬʦ-
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ʨʤʘʮʽʶ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘ ʤʘʪʝʤʘʪʠ-

ʯʥʽʡ ʤʦʜʝʣʽ ʧʦʩʣʽʜʦʚʥʠʭ ʨʝʡʩʽʚ ʤʘʨʰʨʫʪʫ, ʚ ʷʢʽʡ ʚʨʘʭʦʚʘʥʦ ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ.   

ɿʘ ʚʠʟʥʘʯʝʥʥʷʤ ʉ.ʃ. ɻʦʣʦʚʘʥʝʥʢʦ, ɯ.ɻ. ʂʨʘʤʘʨʝʥʢʦ ʪʘ ʽʥ. [34], ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ 

ʦʮʽʥʶʶʪʴ ʢʽʣʴʢʽʩʪʶ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʧʝʨʝʚʦʟʷʪʴʩʷ ʘʙʦ ʢʦʪʨʠʭ ʧʣʘʥʫʪ̒ʴʩʷ ʧʝʨʝʚʦʟʠʪʠ 

ʥʘ ʢʦʞʥʦʤʫ ʧʨʦʤʽʞʢʫ ʜʦʨʦʛʠ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ. 

ʆʩʢʽʣʴʢʠ ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʟʤʽʥ ʤʘʨʰʨʫʪʥʦʾ 

ʩʠʩʪʝʤʠ (ʮʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʫ ʤʽʩʪʽ ʧʦʩʪʽʡʥʦ ʧʨʦʚʦʜʷʪʴʩʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʙʫʜʽ-

ʚʥʠʮʪʚʦ ʥʦʚʠʭ ʧʣʦʱ ʪʘ ʚʫʣʠʮʴ ʽ ʧʘʩʘʞʠʨʠ ʚʠʤʫʰʝʥʽ ʦʙʠʨʘʪʠ ʽʥʰʽ, ʘʣʴʪʝʨʥʘʪʠʚʥʽ 

ʚʠʜʠ ʪʨʘʥʩʧʦʨʪʫ ʟʘʤʽʩʪʴ ʪʠʭ, ʱʦ ʪʠʤʯʘʩʦʚʦ ʥʝ ʧʨʘʮʶʶʪʴ; ʦʜʥʽ ʤʘʨʰʨʫʪʠ ʟʘʢʨʠʚʘ-

ʶʪʴ, ʘ ʽʥʰʽ, ʥʘʚʧʘʢʠ, ʚʽʜʢʨʠʚʘʶʪʴ), ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʩʪʽʡʥʦʛʦ ʚʠʚʯʝʥʥʷ ʧʘʩʘ-

ʞʠʨʦʧʦʪʦʢʽʚ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʧʨʦʤʽʞʢʫ ʯʘʩʫ. 

ʇʠʪʘʥʥʶ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥʠ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʤʽʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥ-

ʩʧʦʨʪʫ ʧʨʠʜʽʣʷʶʪʴ ʫʚʘʛʫ ʙʘʛʘʪʦ ʚʯʝʥʠʭ, ʦʩʢʽʣʴʢʠ ʚʦʥʦ ʤʘʻ ʚʘʞʣʠʚʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘ-

ʯʝʥʥʷ ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ ʨʦʙʦʪʠ, ʬʦʨʤʫʚʘʥʥʽ ʤʘʨʰʨʫʪʥʦʾ ʤʝʨʝʞʽ ʤʽʩʪʘ, ʚʠʟʥʘʯʝʥʥʽ ʚʝ-

ʣʠʯʠʥʠ ʧʦʧʠʪʫ ʥʘ ʧʦʩʣʫʛʠ ʄʇʊʉ [35ï39]. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʻ ʾʭ ʨʦʟʤʽʨʠ ʚ ʨʽʟʥʽ ʯʘʩʦʚʽ ʧʨʦʤʽʞʢʠ ʥʘ 

ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ ʤʘʨʰʨʫʪʫ ï ʟʘʚʘʥʪʘʞʝʥʽʩʪʴ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʤʘʨʰʨʫʪʫ ʘʙʦ ʚ ʮʽ-

ʣʦʤʫ ʥʘ ʤʘʨʰʨʫʪʽ, ʦʙʩʷʛ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ ʚ ʧʝʚʥʦʤʫ ʥʘʧʨʷʤʢʫ, 

ʚʽʜʩʪʘʥʴ ʧʝʨʝʤʽʱʝʥʥʷ ʧʘʩʘʞʠʨʽʚ; ʧʦʢʘʟʥʠʢʠ ʟʤʽʥʠ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʫ ʯʘʩʽ ʪʘ ʧʨʦʩ-

ʪʦʨʽ ï ʢʦʝʬʽʮʽʻʥʪʠ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʟʘ ʤʽʩʷʮʷʤʠ ʨʦʢʫ, ʜʥʷʤʠ ʪʠʞʥʷ, ʛʦʜʠʥʘʤʠ ʜʦʙʠ, 

ʟʘ ʥʘʧʨʷʤʢʘʤʠ, ʟʘ ʜʽʣʷʥʢʘʤʠ ʤʘʨʰʨʫʪʫ ʪʘ ʚʥʫʪʨʽʰʥʴʦ-ʛʦʜʠʥʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʥʝʨʽʚ-

ʥʦʤʽʨʥʦʩʪʽ; ʧʦʢʘʟʥʠʢʠ ʨʽʚʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʣʽʥʽʷʭ ʽ 

ʤʘʨʰʨʫʪʘʭ ʤʽʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ï ʚʠʪʨʘʪʠ ʯʘʩʫ ʥʘ ʧʝʨʝʤʽʱʝʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʩʪ-

ʢʦʩʪʽ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʤʘʨʰʨʫʪʫ [34]. 

ɼʦʩʪʦʚʽʨʥʘ ʪʘ ʜʝʪʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʟʤʽʥʠ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʫ ʧʨʦʩʪʦʨʽ ʪʘ 

ʯʘʩʽ ʜʘʻ ʟʤʦʛʫ ʦʨʛʘʥʽʟʫʚʘʪʠ ʨʫʭ ʈʆ ʥʘ ʤʘʨʰʨʫʪʘʭ ʟ̔ ʫʨʘʭʫʚʘʥʥʷʤ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ, 

ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʫʭʦʤʠʡ ʩʢʣʘʜ, ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʪʦʯʥʝ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʝ 

ʧʣʘʥʫʚʘʥʥʷ, ʢʦʨʠʛʫʚʘʥʥʷ ʤʘʨʰʨʫʪʥʦʾ ʩʭʝʤʠ ʪʘ ʚʠʙʽʨ ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʠʧʫ ʨʫʭʦʤʦʛʦ 

ʩʢʣʘʜʫ ʜʣʷ ʨʦʙʦʪʠ ʥʘ ʤʘʨʰʨʫʪʽ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʘʪʠ ʢʽʣʴʢʽʩʪʴ ʬʘʢʪʠʯʥʦ ʧʝʨʝʚʝʟʝʥʠʭ 

ʧʘʩʘʞʠʨʽʚ ʧʽʣʴʛʦʚʠʭ ʢʘʪʝʛʦʨʽʡ ʪʘ ʥʝʦʙʭʽʜʥʽ ʨʦʟʤʽʨʠ ʢʦʤʧʝʥʩʘʮʽʡ ʟ ʙʶʜʞʝʪʫ ʟʘ ʾʭ ʧʝ-
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ʨʝʚʝʟʝʥʥʷ, ʧʽʜʚʠʱʫʚʘʪʠ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʤʘʨʰʨʫʪʫ ʡ ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʠʟʥʘʯʘʪʠ 

ʪʘʨʠʬ ʥʘ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ. 

 

1.3 ɸʥʘʣʽʟ ʤʝʪʦʜʽʚ ʚʨʘʭʫʚʘʥʥʷ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʧʨʠ ʧʝʨʝʚʝʟʝʥʥʽ ʧʘʩʘʞʠʨʽʚ      

ʤʽʩʴʢʠʤ ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ 

  

ʇʦʰʫʢ ʰʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝ-

ʟʝʥʴ ʻ ʚʘʞʣʠʚʠʤ ʧʠʪʘʥʥʷʤ, ʷʢʝ ʧʦʪʨʝʙʫʻ ʧʦʩʪʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʽʚ ʨʦʙʦʪʠ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʢʘʨʜʠʥʘʣʴʥʠʭ ʨʽʰʝʥʴ ʽ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦ-

ʙʣʝʤ. ʊʝʦʨʝʪʠʯʥʽ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʟʥʠʭ ʧʠʪʘʥʴ ʤʽʩʴʢʦʛʦ ʧʘʩʘ-

ʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʩʚʽʜʯʘʪʴ, ʱʦ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʤʧʣʝʢʩʥʠʤ 

ʚʧʣʠʚʦʤ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʝʪʦʜʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ, ʩʚʦʻʯʘʩʥʠʤ ʚʠʷʚʣʝʥʥʷʤ ʧʦ-

ʪʨʝʙ ʧʘʩʘʞʠʨʽʚ ʫ ʧʝʨʝʚʝʟʝʥʥʷʭ, ʬʦʨʤʫʚʘʥʥʷʤ ʤʘʨʰʨʫʪʥʠʭ ʩʠʩʪʝʤ ʤʽʩʴʢʦʛʦ ʧʘʩʘ-

ʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʷʢʽʩʪʶ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʻʶ ʪʘ ʦʨ-

ʛʘʥʽʟʘʮʽʻʶ ʧʝʨʝʚʝʟʝʥʴ ʫ ʤʽʩʪʘʭ ʪʦʱʦ.  

ʇʨʘʮʽ ʃʝʚʢʦʚʮʷ ʇ.ʈ., ɯʛʥʘʪʝʥʢʘ ʆ.ʉ., ʐʧʠʣʴʦʚʦʛʦ ɯ.ʌ., ʐʪʘʥʦʚʘ ɺ.ʌ., ʉʧʽ-

ʨʽʥʘ ɯ.ɺ., ɼʦʣʽ ɺ.ʂ., ʄʫʥʘ ɽ.ɽ. ʪʘ ʽʥʰʠʭ ʘʚʪʦʨʽʚ [40ï57] ʧʨʠʩʚʷʯʝʥʽ ʧʨʦʙʣʝʤʘʤ ʪʝ-

ʭʥʦʣʦʛʽʾ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʘʚʪʦʙʫʩʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʫ ʤʽʩʪʘʭ. ʋ ʨʦʙʦʪʘʭ ʥʘʚʝ-

ʜʝʥʦ ʤʝʪʦʜʠ ʡ ʪʝʭʥʦʣʦʛʽʾ ʤʽʩʴʢʠʭ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ ʪʘ ʤʝʪʦʜʠʢʠ ʫʜʦʩʢʦ-

ʥʘʣʝʥʥʷ ʨʽʚʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʚʨʘʭʦʚʫʶʯʠ ʫʧʨʘʚʣʽʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. ɿʥʘʯʥʠʡ ʚʢʣʘʜ ʫ ʨʦʟʨʦʙʢʫ ʦʩʥʦʚ ʪʝʦʨʽʾ ʟ ʮʴʦʛʦ ʥʘʧʨʷ-

ʤʢʫ ʚʥʝʩʣʠ ʚʯʝʥʽ ʃʽʛʫʤ ʖ.ʉ., ʃʦʛʘʯʦʚ ɭ.ɻ. [59ï73] ʪʘ ʽʥʰʽ. 

ʆʩʥʦʚʥʘ ʫʚʘʛʘ ʪʘʢʠʭ ʥʘʫʢʦʚʮʽʚ, ʷʢ ʄʘʨʫʥʠʯ ɺ.ʉ., ʂʦʮʶʢ ʆ.ʗ., ɼʤʠʪʨʽʻʚ 

ʆ.ʄ., ʃʫʙôʷʥʠʡ ʇ.ɺ., ʉʘʤʦʡʣʦʚ ɼ.ʉ. ʪʘ ʽʥʰʠʭ ʚʯʝʥʠʭ ʧʨʠʜʽʣʷʣʘʩʴ ʚʜʦʩʢʦʥʘʣʝʥʥʶ 

ʘʚʪʦʙʫʩʥʠʭ ʤʘʨʰʨʫʪʥʠʭ ʩʠʩʪʝʤ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷʤ ʬʦʨʤʫʚʘʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ, 

ʦʩʢʽʣʴʢʠ ʥʘ ʾʭ ʦʩʥʦʚʽ ʚʠʨʽʰʫʶʪʴ ʟʘʜʘʯʽ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʫ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴ-

ʥʦʩʪʽ [74ï77]. ʏʽʣʴʥʝ ʤʽʩʮʝ ʟ-ʧʦʤʽʞ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʷʢʦʩʪʽ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ ʧʨʠʜʽʣʷʻʪʴʩʷ ʜʚʦʤ ʦʩʥʦʚʥʠʤ ʥʘʧʨʷʤʢʘʤ ʫʜʦʩʢʦ-

ʥʘʣʝʥʥʷ ʤʘʨʰʨʫʪʠʟʘʮʽʾ, ʘ ʩʘʤʝ: ʧʨʦʝʢʪʫʚʘʥʥ ʁʥʦʚʠʭ ʪʘ ʢʦʨʠʛʫʚʘʥʥ ʁʽʩʥʫʶʯʠʭ 

ʤʝʨʝʞ.  
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ʇʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʤʘʨʰʨʫʪʥʦʾ ʤʝʨʝʞʽ [78], ʘʚʪʦʨ ʚʠʢʦʨʠʩʪʦʚʫʻ ʛʽʧʦʪʝʟʫ ʧʦ-

ʚʝʜʽʥʢʠ ʧʘʩʘʞʠʨʘ ʧʨʠ ʚʠʙʦʨʽ ʰʣʷʭʫ ʩʧʦʣʫʯʝʥʥʷ, ʘ ʩʘʤʝ ʦʙʨʘʥʥʷ ʰʣʷʭʫ ʧʝʨʝʤʽ-

ʱʝʥʥʷ ʟ ʦʛʣʷʜʫ ʥʘ ʚʠʪʨʘʪʠ ʯʘʩʫ. ʇʨʦʪʝ ʤʽʥʽʤʽʟʘʮʽʷ ʯʘʩʫ ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʞʥʠʤ ʧʘ-

ʩʘʞʠʨʦʤ ʤʦʞʣʠʚʘ ʪʽʣʴʢʠ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʯʘʩ ʨʫʭʫ ʥʘ ʤʘʨʰʨʫʪʥʽʡ ʤʝʨʝʞʽ ʥʝ ʟʘʣʝ-

ʞʠʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ ʧʦʪʦʢʽʚ ʊʆ ʥʘ ʤʘʨʰʨʫʪʘʭ. ʉʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʮʝʡ ʚʠʙʽʨ ʩʧʨʠ-

ʯʠʥʶʻ ʥʘʷʚʥʽʩʪʴ ʨʽʟʥʠʭ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ ʥʘ ʊɿ, ʘ ʪʘʢʦʞ ʨʽʟʥʘ ʢʦʤʬʦʨʪʥʽʩʪʴ, ʰʚʠʜ-

ʢʽʩʪʴ ʪʘ ʚʘʨʪʽʩʪʴ ʧʦʾʟʜʢʠ. ʋ ʨʦʙʦʪ ̔ [79] ʜʣʷ ʦʮʽʥʢʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʤʝʨʝʞʽ ʧʨʠʡʥʷʪʦ ʜʝʢʽʣʴʢʘ ʢʽʣʴʢʽʩʥʠʭ ʢʨʠʪʝʨʽʾʚ, ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʦʧʪʠʤʽʟʫʚʘʪʠ ʥʘ̫-

ʚʥʫ ʪʨʘʥʩʧʦʨʪʥʫ ʤʝʨʝʞʫ. ʇʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʧʝʨʝʚʝʟʝʥʴ ʘʚʪʦʨ [77] ʚʠʢʦʨʠʩʪʘʚ 

ʧʩʠʭʦʬʽʟʠʯʥʠʡ ʟʘʢʦʥ ɺʝʙʝʨʘ ï ʌʝʛʥʝʨʘ, ʢʦʣʠ ʧʦʚʝʜʽʥʢʘ ʧʘʩʘʞʠʨʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʥʘʷʚʥʫ ʤʘʨʰʨʫʪʥʫ ʩʠʩʪʝʤʫ. ʁʤʦʚʽʨʥʽʩʪʴ ʚʠʙʦʨʫ ʧʘʩʘʞʠʨʘʤʠ 

ʤʘʨʰʨʫʪʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʥʘʯʝʥʴ ʥʘʡʽʩʪʦʪʥʽʠhʭ ʜʣʷ ʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʘ ʩʘʤʝ: ʚʠʪʨʘ-

ʪʠ ʥʘ ʧʝʨʝʤʽʱʝʥʥʷ, ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʩʘʜʦʢ ʪʘ ʚʘʨʪʽʩʪʴ ʧʨʦʾʟʜʫ.  

ɸʚʪʦʨʠ [80, 81] ʦʮʽʥʶʶʪʴ ʦʨʛʘʥʽʟʘʮʽʶ ʨʦʙʦʪʠ ʪʨʘʥʩʧʦʨʪʫ ʢʽʣʴʢʦʤʘ ʦʩʥʦʚʥʠ-

ʤʠ ʢʘʪʝʛʦʨʽʷʤʠ, ʘ ʩʘʤʝ: ʚʠʪʨʘʪʠ ʯʘʩʫ ʥʘ ʧʝʨʝʩʫʚʘʥʥʷ, ʙʝʟʧʝʢʘ ʨʫʭʫ ʘʙʦ ʢʽʣʴʢʽʩʪʴ 

ɼʊʇ, ʢʦʤʬʦʨʪ ʧʦʟʘ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʧʦʪʨʝʙʘʤʠ ʚ ʯʘʩʽ ʪʘ ʧʨʦʩʪʦʨʽ, ʘ ʪʘʢʦʞ ʙʝʟʧʦʩʝ-

ʨʝʜʥʴʦ ʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʘʭ. ʗʢʱʦ ʧʝʨʰʽ ʜʚʽ ʟ ʥʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ʦʭʘʨʘʢʪʝʨʠʟʦ-

ʚʘʥʽ ʢʽʣʴʢʽʩʥʦ, ʪʦ ʨʝʰʪʘ ʢʘʪʝʛʦʨʽʡ ʥʝ ʧʽʜʜʘʻʪʴʩʷ ʢʽʣʴʢʩ̔ʥʦʤʫ ʚʠʟʥʘʯʝʥʥʶ.  

ʈʘʟʦʤ ʽʟ ʨʘʮʽʦʥʘʣʽʟʘʮʽʻʶ ʤʘʨʰʨʫʪʥʦʾ ʤʝʨʝʞʽ, ʷʢ ʦʜʥʠʤ ʟ̔ ʥʘʧʨʷʤʽʚ ʧʽʜʚʠ-

ʱʝʥʥʷ ʨʽʚʥʷ ʷʢʦʩʪʽ ʘʚʪʦʙʫʩʥʠʭ ʧʝʨʝʚʝʟʝʥʴ, ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʦʪʨʠʤʘʥʥ ̫ʽʥʬʦʨʤʘʮʽʾ 

ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʦʨʛʘʥʽʟʘʮʽʾ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ. ɺʩʪʘʥʦʚʣʝʥʦ ʥʝʦʙʭʽʜ-

ʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʨʦʜʠ ʬʦʨʤʫʚʘʥʥʷ ʧʦʧʠʪʫ ʥʘʩʝʣʝʥʥʷ ʥʘ ʧʝʨʝʚʝʟʝʥʥʷ, ʩʠʩʪʝʤʘ-

ʪʠʯʥʝ ʡʦʛʦ ʚʠʚʯʝʥʥʷ ʡ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʘ ʪʘʢʦʞ ʾʭ ʥʘʫʢʦʚʠʡ 

ʦʧʠʩ.  

ɺ̔ ʜ ʪʦʯʥʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʟʘʣʝʞʠʪʴ ʪʦʡ ʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʦʨ-

ʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʘʚʪʦʙʫʩʽʚ ʫ ʤʽʩʪʘʭ ʪʘ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ, ʥʘ ʷʢʦʤʫ ʙʫʜʝ ʟʘʙʝʟʧʝʯʝʥʦ 

ʧʝʨʝʤʽʱʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʫ ʧʨʦʩʪʦʨʽ ʪʘ ʯʘʩʽ ʽʟ ʟʘʜʘʥʦʶ ʢʦʤʬʦʨʪʥʽʩʪʶ ʧʨʠ ʤʽʥʽʤʘʣʴ-

ʥʠʭ ʚʠʪʨʘʪʘʭ ʥʘ ʦʜʥʦʛʦ ʧʘʩʘʞʠʨʘ. ʆʨʛʘʥʽʟʘʮʽʷ ʨʦʙʦʪʠ ʘʚʪʦʙʫʩʽʚ ʥʘ ʤʘʨʰʨʫʪʘʭ ʧʦʣʷ-

ʛʘʻ ʫ ʪʘʢʠʭ ʟʘʭʦʜʘʭ, ʷʢ ʚʠʙʽʨ ʦʧʪʠʤʘʣʴʥʠʭ ʬʦʨʤ ʨʫʭʫ ʪʘ ʚʽʜʧʦʚʽʜʥʦʛʦ ʾʤ ʪʠʧʫ ʨʫʭʦ-

ʤʦʛʦ ʩʢʣʘʜʫ, ʡʦʛʦ ʨʦʟʧʦʜʽʣ ʥʘ ʤʘʨʰʨʫʪʘʭ ʟʘ ʛʦʜʠʥʘʤʠ ʜʦʙʠ, ʩʢʣʘʜʘʥʥʷ ʡʦʛʦ ʨʦʟʢʣʘ-
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ʜʫ ʨʫʭʫ. ʉʘʤʝ ʥʘ ʨʘʮʽʦʥʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʟʘ ʤʘʨʰʨʫʪʘʤʠ ʩʧʨʷʤʦʚʘʥʽ 

ʥʘʫʢʦʚʽ ʧʨʘʮʽ ʘʚʪʦʨʽʚ [82ï84], ʜʝ ʧʨʦʧʦʥʫʶʪʴʩʷ ʤʦʜʝʣʽ ʨʦʟʧʦʜʽʣʫ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡ-

ʥʦ ʜʦ ʦʙʩʷʛʫ ʧʝʨʝʚʝʟʝʥʴ ʘʙʦ ʧʨʦʧʦʨʮʽʡʥʦ ʟʥʘʯʝʥʥʶ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ, 

ʘʙʦ ʦʙʩʷʛʫ ʪʨʘʥʩʧʦʨʪʥʦʾ ʨʦʙʦʪʠ ʥʘ ʤʘʨʰʨʫʪʘʭ, ʘ ʪʘʢʦʞ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʦ ʯʘʩʫ ʦʯʽ-

ʢʫʚʘʥʥʷ ʧʦʾ ʟʜʢʠ.  

ʇʨʦʪʝ ʥʝ ʚʩʽ ʟ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʥʘʫʢʦʚʠʭ ʟʘʩʘʜ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʪʘ ʚʠ-

ʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ, ʦʩʢʽʣʴʢʠ ʤʘʶʪʴ ʧʝʚʥʽ ʥʝʜʦʣʽʢʠ ʪʘ 

ʧʨʠʧʫʱʝʥʥʷ, ʷʢʽ ʥʝ ʧʽʜʜʘʶʪʴʩʷ ʢʽʣʴʢʽʩʥʽʡ ʦʮʽʥʮʽ, ʥʝ ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʶʶʪʴ ʩʠʪʫʘʮʽʶ, 

ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ, ʣʶʜʩʴʢʠʭ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʩʫʨʩʽʚ. ʇʝʨʝʚʘʞʥʦ 

ʟʘʚʜʘʥʥʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʘʨʰʨʫʪʥʦʾ ʤʝʨʝʞʽ ʤʽʩʪʘ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʨʝʙ ʫ ʨʫʭʦʤʦʤʫ 

ʩʢʣʘʜʽ ʥʘ ʤʽʩʴʢʠʭ ʤʘʨʰʨʫʪʘʭ ʚʠʨʽʰʫʻʪʴʩʷ ʟʘ ʧʝʨʝʜʫʤʦʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʷʚʥʦʛʦ, 

ʟʘʬʽʢʩʦʚʘʥʦʛʦ ʪʠʧʫ ʪʘ ʥʘʷʚʥʦʾ ʢʽʣʴʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʦʜʠʥʠʮʴ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, 

ʱʦ, ʷʢ ʥʘʩʣʽʜʦʢ, ʚʽʜʙʠʚʘʻʪʴʩʷ ʥʘ ʷʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ. ɿʘ ʩʫʯʘʩʥʦʛʦ ʪʝʭʥʽʯʥʦ-

ʛʦ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʫ ʩʚʽʪʽ ʧʦʩʪʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʤʽʥʠ ʪʝʭʥʽʯʥʦ ʪʘ ʤʦʨʘ-

ʣʴʥʦ ʟʘʩʪʘʨʽʣʦʛʦ ʧʘʨʢʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʪʨʘʥʩʧʦʨʪʫ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘ ʥʦ-

ʚʠʡ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʯʘʩʫ.  

 ʄʦʥʽʪʦʨʠʥʛ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ, ʪʦʙʪʦ ʩʠʩʪʝʤʘʪʠʯʥʝ ʚʠʚʯʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʪʘ ʥʘ-

ʧʨʷʤʢʫ ʧʝʨʝʤʽʱʝʥʴ ʧʘʩʘʞʠʨʽʚ ʫ ʧʝʚʥʦʤʫ ʥʘʧʨʷʤʢʫ ʟʘ ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʻ ʦʜ-

ʥʠʤ ʟ̔ ʦʩʥʦʚʥʠʭ ʟʘʭʦʜʽʚ, ʱʦ ʩʧʨʠʷʶʪʴ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʫ-

ʭʦʤʦʛʦ ʩʢʣʘʜʫ ʡ ʧʦʣʽʧʰʝʥʥʶ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ. ɼʘʥʽ ʧʨʦ ʦʙʩʷʛ ʽ ʭʘʨʘʢʪʝʨ 

ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ï ʥʝʦʙʭʽʜʥʘ ʫʤʦʚʘ ʜʣʷ ʦʙôʻʢʪʠʚʥʦʛʦ ʨʽʰʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʧʽʜʧ-

ʨʠʻʤʩʪʚʘʤʠ ʪʘʢʠʭ ʚʘʞʣʠʚʠʭ ʟʘʜʘʯ, ʷʢ ʧʽʜʚʠʱʝʥʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʨʦʙʦʪʠ ʤʘʨʰʨʫʪʫ, 

ʧʝʨʩʧʝʢʪʠʚʥʝ ʡ ʧʦʪʦʯʥʝ ʧʣʘʥʫʚʘʥʥʷ ʧʝʨʝʚʝʟʝʥʴ, ʢʦʨʠʛʫʚʘʥʥʷ ʤʘʨʰʨʫʪʥʦʾ ʩʭʝʤʠ, 

ʚʠʙʽʨ ʪʠʧʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʦʨʛʘʥʽʟʘʮʽʷ ʨʫʭʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʴ ʪʘ 

ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʪʘ ʽʥ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʟʨʦʙʣʝʥʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜ-

ʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʘʣʝ ʥʝʤʘʻ ʨʦʙʽʪ, ʷʢʽ ʜʘʣʠ ʙ ʦʨʛʘʥʽʟʦʚʫʚʘ-

ʪʠ ʤʘʨʰʨʫʪ ʟʘ ʟʘʜʘʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ɺʽʜʩʫʪʥʽʩʪʴ ʤʝʪʦʜʽʚ 

ʦʨʛʘʥʽʟʘʮʽʾ ʤʽʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʤʘʨʰʨʫʪʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥ ɹʩʚʜ̔-

ʯʠʪʴ ʽ ʪʦʡ ʬʘʢʪ, ʱʦ ʟ-ʧʦʥʘʜ 450 ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʦʙʦʪʫ ʤʽʩʴʢʦʾ ʧʘ-
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ʩʘʞʠʨʩʴʢʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ (ʥʘ ʧʨʠʢʣʘʜʽ ʂʇ çʂʠʾʚʧʘʩʪʨʘʥʩè), ʚʽʜʩʫʪʥʽ ʧʦʢʘʟ-

ʥʠʢʠ ʧʨʦ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ. ʂʨʽʤ ʪʦʛʦ, ʩʚʽʜʯʝʥʥʷʤ ʚʽʜʩʫʪʥʦʩʪʽ ʧʦʢʘ-

ʟʥʠʢʽʚ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʧʨʠ ʨʦʙʦʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʧʝʨʝʚʽʟʥʠʢʽʚ ʩʚʽʜ-

ʯʠʪʴ ʽ ʪʦʡ ʬʘʢʪ, ʱʦ ʚʽʜʩʫʪʥʷ ʢʦʥʢʫʨʝʥʪʥʘ ʙʦʨʦʪʴʙʘ ʤʽʞ ʥʠʤʠ, ʷʢʘ ʚʠʤʘʛʘʻ ʧʽʜʚʠ-

ʱʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʟʥʠʞʝʥʥʷ ʪʘʨʠʬʽʚ, ʱʦ ʻ ʦʙʦʚôʷʟʢʦʚʦʶ ʫʤʦʚʦʶ ʨʠʥʢʦʚʠʭ ʚʽʜʥʦʩʠʥ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʩʪʘʻ ʧʝʨʰʦʯʝʨʛʦʚʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʩʪʚʦʨʝʥʥʽ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥ-

ʪʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ ʦʨʛʘʥʽʟʘʮʽʾ ʤʘʨʰʨʫʪʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʧʣʘʥʦʚʘʥʦʾ ʷʢʦʩʪʽ ʧʝʨʝʚʝ-

ʟʝʥʥʷ, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ ʧʨʦ ʧʦʧʠʪ ʥʘ ʧʝʨʝʚʝʟʝʥʥʷ ʥʘ ʤʘʨʰʨʫʪʽ ʪʘ ʨʘ-

ʮʽʦʥʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʽ ʨʝʩʫʨʩʽʚ ʜʣʷ ʡʦʛʦ ʟʘʜʦʚʦʣʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʥʷ ʪʘʢʦʛʦ 

ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʦʜʠʥʠʮʴ ʥʘ ʢʦʞʥʦʤʫ ʟ ʨʝʡʩʽʚ ʤʘʨʰʨʫʪʫ ʧʨʦʪʷʛʦʤ 

ʜʦʙʠ, ʷʢʠʡ ʻ ʫʟʛʦʜʞʝʥʥʷʤ ʜʚʦʭ ʧʨʦʪʠʣʝʞʥʠʭ ʽʥʪʝʨʝʩʽʚ ï ʧʘʩʘʞʠʨʘ ʡ ʧʝʨʝʚʽʟʥʠʢʘ. 

ʇʠʪʘʥʥʷʤ ʷʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ ʚ ʫʤʦʚʘʭ ʧʣʘʥʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʧʨʠʩʚʷʯʝ-

ʥʦ ʨʦʙʦʪʠ ɹʘʨʘʭʽʥʦʾ ɺ.ʄ., ɼʠʢʘʥʷ ɺ.ʃ., ɺʦʨʢʫʪʘ ɸ.ɯ., ʂʨʠʚʦʨʫʯʢʦ ʆ.ʄ., ʆʩʪʨʦʚʩʴʢʦ-

ʛʦ ʅ.ɹ., ʃʽʛʫʤʘ ʖ.ʉ., ʄʽʨʦʪʽʥʘ ʃ.ɹ. ʎ̔ ʪʘ ʽʥʰʽ ʜʦʩʣʽʜʥʠʢʠ ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʦʩʥʦʚʥʽ 

ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʤʽʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʢɹʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ, ʪʘʢʽ ʷʢ ʢʦʤʬʦʨʪʘʙʝʣʴʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʝʨʝʩʫʚʘʥʥʷ, ʥʘʧʦʚʥʝʥʽʩʪʴ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʧʘʩʘʞʠʨʘʤʠ, ʙʝʟʧʝʢʘ ʧʦʾʟʜʢʠ, ʝʢʦʥʦʤʽʷ ʟʘʪʨʘʪ ʯʘʩʫ ʥʘ ʧʦʾʟʜʢʫ, 

ʜʦʩʪʫʧʥʽ ʪʘʨʠʬʠ ʪʦʱʦ. ʆʜʥʘʢ, ʥʝ ʚʩʽ ʨʦʟʨʦʙʢʠ ʚʪʽʣʠʣʠʩ ɹʫ ʨʝʘʣʴʥʝ ʞʠʪʪʷ ʤʽʩʪʘ. ʎʝ 

ʧʦʷʩʥʶʻʪʴʩʷ ʩʢʣʘʜʥʽʩʪʶ ʟʘʜʘʯʽ, ʚʽʜʩʫʪʥʽʩʪʶ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʨʝʩʫʨʩʽʚ ʪʨʘʥʩ-

ʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʽʥʰʝ. ʇʦʩʪʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʚʨʘʭʫʚʘʥʥʷ 

ʙʘʛʘʪʴʦʭ ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʽ ʥʝʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʯʠʥʥʠʢʽʚ. 

ʍʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʤʠʥʫʣʦʛʦ ʩʪʦʨʽʯʯʷ ʙʫʣʠ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʣʠ ʷʢʽʩʪʴ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʯʝʨʝʟ ʜʝʨʞʘʚʥʠʡ ʚʧʣʠʚ ʥʘ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʦʨʛʘʥʽʟʘʮʽʶ ʪʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʽʩʴʢʦʾ ʧʘʩʘʞʠʨʩʴʢʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ. ʊʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʙʫʣʠ ʚʠʪʨʘʪʠ ʯʘʩʫ ʧʘʩʘʞʠʨʘ ʥʘ: ʧʽʜʭʽʜ ʜʦ ʟʫʧʠʥʦʯʥʦʛʦ ʧʫʥʢʪʫ ʤʘʨʰʨʫʪʫ, ʧʝʨʝʤʽ-

ʱʝʥʥʷ ʧʘʩʘʞʠʨʘ ʚʽʜ ʟʫʧʠʥʦʯʥʦʛʦ ʧʫʥʢʪʫ ʜʦ ʤʽʩʮʷ ʧʦʾʟʜʢʠ, ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʦʤ ʪʨʘʥ-

ʩʧʦʨʪʥʦʾ ʦʜʠʥʠʮʽ ʥʘ ʟʫʧʠʥʦʯʥʦʤʫ ʧʫʥʢʪʽ, ʧʝʨʝʤʽʱʝʥʥʷ ʫ ʪʨʘʥʩʧʦʨʪʥʽʡ ʦʜʠʥʠʮʽ ʚʽʜ 

ʤʽʩʮʷ ʧʦʩʘʜʢʠ ʜʦ ʤʽʩʮʷ ʚʠʩʘʜʢʠ. ɺʩʽ ʨʦʟʨʘʭʫʥʢʠ ʟʜʽʡʩʥʶʚʘʣʠʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʥʘ ʦʩ-

ʥʦʚʽ ʜʘʥʠʭ ʧʨʦ ʪʨʫʜʦʚʽ ʧʝʨʝʤʽʱʝʥʥʷ ʤʝʰʢʘʥʮʽʚ ʤʽʩʪʘ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʙʫʚ ʭʘʨʘʢʪʝʨʥʠʤ 

ʜʣʷ ʧʣʘʥʦʚʦʾ ʝʢʦʥʦʤʽʢʠ. ɺ ʨʠʥʢʦʚʠʭ ʫʤʦʚʘʭ ʧʨʦʙʣʝʤʘ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘ-
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ʞʠʨʽʚ ʤʘʻ ʚʠʨʽʰʫʚʘʪʠʩʷ ʤʫʥʽʮʠʧʘʣʴʥʦʶ ʚʣʘʜʦʶ ʤʽʩʪʘ ʷʢ ʝʢʦʥʦʤʽʯʥʝ ʟʤʘʛʘʥʥʷ ʧʝʨʝ-

ʚʽʟʥʠʢʽʚ ʟʘ ʧʘʩʘʞʠʨʘ ʚ ʫʤʦʚʘʭ ʨʽʚʥʦʾ ʢʦʥʢʫʨʝʥʪʥʦʾ ʙʦʨʦʪʴʙʠ. ɿʘʨʘʟ ʽʩʥʫʶʪʴ ʣʠʰʝ 

ʦʢʨʝʤʽ ʬʨʘʛʤʝʥʪʠ ʨʠʥʢʦʚʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʨʦʙʣʝʤʠ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ.  

ɿʛʦʜʦʤ, ʧʠʪʘʥʥʷ ʧʨʦʙʣʝʤ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʙʫʣʠ ʨʦʟʚʠʥʝʥʽ ʚ 

ʨʦʙʦʪʘʭ ɸ.ʌ. ʐʪʘʥʦʚʘ, ɯ.ʌ. ʐʧʠʣʴʦʚʦʛʦ ɺ.ʉ. ʄʘʨʫʥʠʯʘ, ʅ.ʅ. ɻʨʦʤʦʚʘ, ʄ.ɼ. ɹʣʘʪ-

ʥʦʚʘ, ɯ.ɺ. ʉʧʽʨʽʥʘ, ɽ.ʇ. ɺʦʣʦʜʽʥʘ ɸ.ɯ. ɺʦʨʢʫʪʘ, ʖ.ʇ. ʄʦʩʧʘʥʘ, ʆ.ʉ. ɯʛʥʘʪʝʥʢʦ, ʃʝʚ-

ʢʦʚʮʷ ʇ.ʈ. ʪʘ ʽʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ [85], [47ï57]. 

ɸʚʪʦʨʦʤ [86], ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʚʠʙʽʨʢʦʚʦʛʦ ʦʙʩʪʝʞʝʥʥʷ, ʨʦʟʨʦʙʣʝʥʦ 

ʫʜʦʩʢʦʥʘʣʝʥʫ ʤʝʪʦʜʠʢʫ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʟʘʭʦʜʽʚ ʜʣʷ ʧʦʣʽʧʰʝʥ-

ʥ ̫ʦʨʛʘʥʽʟʘʮʽʾ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʥʠʭ ʧʝʨʝʚʝʟʝʥʴ, ʚʨʘʭʦʚʫʶʯʠ ʚʧʣʠʚ ʩʦʮʽʘʣʴʥʠʭ, ʝʢʦ-

ʥʦʤʽʯʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ. ʈʦʟʛʣʷʜʘʻʪʴʩʷ ʤʝʪʦʜʠʢʘ ʚʠʙʦʨʫ ʪʠʧʫ ʪʘ ʨʦʟʨʘʭʫ-

ʥʢʫ ʧʦʪʨʽʙʥʦʾ ʢʽʣʴʢʦʩʪʽ ʘʚʪʦʙʫʩʽʚ ʜʣʷ ʨʽʟʥʠʭ ʬʦʨʤ ʦʨʛʘʥʽʟʘʮʽʾ ʨʫʭʫ ʟʘʚʜʷʢʠ ʜʠʬʝʨʝ-

ʥʮʽʡʦʚʘʥʦʤʫ ʚʨʘʭʫʚʘʥʥʶ ʾʭ ʧʘʩʘʞʠʨʦʤʽʩʪʢʦʩʪʽ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʧʽʜʚʠʱʠʪʠ ʢʦʤʬʦʨʪ-

ʥʽʩʪʴ ʧʝʨʝʚʝʟʝʥʴ ʩʢʦʨʦʯʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʚʠʪʨʘʪʠ ʧʘʩʘʞʠʨʽʚ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʘʷ-

ʚʥʠʡ ʈʉ. ʆʜʥʦʯʘʩʥʦ ʦʮʽʥʝʥʦ ʚʧʣʠʚ ʪʠʧʫ ʘʚʪʦʙʫʩʽʚ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ 

ʪʘ ʟʙʠʪʢʠ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʤʽʩʪʘ. 

ˆʨʫʥʪʦʚʥʠʡ ʘʥʘʣʽʟ ʨʦʙʽʪ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʚʯʝʥʠʭ, ʧʨʠʩʚʷʯʝʥʠʭ ʦʮʽʥ-

ʮʽ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʶ ʷʢʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤ ʤʘʨʰʨʫʪʥʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘ-

ʥʩʧʦʨʪʫ ʚ ʤʽʩʪʘʭ, ʨʦʟʛʣʷʥʫʣʠ ʚ ʨʦʙʦʪʘʭ ʇ.ʌ ɻʦʨʙʘʯʦʚʘ ʪʘ ʽʥʰʠʭ ʜʦʩʣʽʜʥʠʢʽʚ [87ï

89]. ɸʚʪʦʨʘʤʠ ʚʠʩʚʽʪʣʶʶʪʴʩʷ ʦʩʥʦʚʥʽ ʘʩʧʝʢʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʧʘʩʘʞʠʨʩʴʢʦʾ ʤʘʨʰʨʫʪ-

ʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʫ ʢʦʨʝʩʧʦʥʜʝʥʮʽʾ. ʇʨʦʚʦʜʠʪʴʩʷ ʘʥʘ-

ʣʽʟ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʪʦʶ ʤʽʩʴʢʠʭ ʧʘʩʘʞʠʨʩʴʢʠʭ ʤʘʨʰʨʫ-

ʪʥʠʭ ʩʠʩʪʝʤ ʪʘ ʚʥʦʩʷʪʴʩʷ ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʾʭ ʫʜʦʩʢʦʥʘʣʝʥʥʷ.  

ʅʝʱʦʜʘʚʥʦ  ʦʧʫʙʣʽʢʦʚʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʥʠʟʢʠ ʜʦʩʣʽʜʞʝʥʴ ʚ ʦʙʣʘʩʪʽ ʪʝʦʨʽʾ ʽ ʧʨʘʢ-

ʪʠʢʠ ʟ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʴ, ʩʝʨʝʜ ʷʢʠʭ ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʧʨʘʮʽ ɸ.ɺ. ɹʘʟʠʣʶʢ,      

ɺ.ɻ. ʐʠʥʢʘʨʝʥʢʘ, ʃ.ɻ. ɿʘʡʦʥʯʠʢʘ, ʇ.ʌ. ɻʦʨʙʘʯʦʚʘ, ɺ.ʇ. ɻʫʜʢʦʚʦʾ, ɺ.ʄ. ɼʤʽʪʨʽʻʚʘ, 

ɺ.ɺ. ʂʦʥʮʝʚʦʾ, ʇ.ʈ. ʃʝʚʢʦʚʮʷ, ɺ.ʄ. ʐʫʙʢʘ. ɿʜʝʙʽʣʴʰʦʛʦ, ʚ ʮʠʭ ʨʦʙʦʪʘʭ ʘʚʪʦʨʠ ʧʨʦ-

ʩʪʝʞʠʣʠ ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʨʽʚʥʝʤ ʷʢʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʶ ʚʠʨʦʙʥʠʮʪʚʘ ʡ ʜʦʚʝʣʠ 

ʚʘʞʣʠʚʽʩʪʴ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʟ ʧʦʟʠʮʽʾ ʩʧʦʞʠʚʘʯʘ [90ï125]. 



31 

 

ʇʠʪʘʥʥʷʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʧʦʩʣʫʛ ʧʘʩʘʞʠʨʩʴʢʠʭ ʘʚʪʦʪʨʘʥʩ-

ʧʦʨʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʧʨʠʩʚʷʯʝʥʦ ʪʘʢʦʞ ʨʦʙʦʪʠ [126, 127]. ʗʢʽʩʪʴ ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʜʽʷ-

ʣʴʥʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʨʦʙʦʪʠ ʩʣʫʞʙ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ (ʗʊʇ) ʥʘ ʦʩʥʦʚʽ ʬʘʢʪʦʨʽʚ, ʱʦ ʾʭ ʬʦʨ-

ʤʫʁʪʴ, ʨʦʟʨʦʙʣʝʥʦ ʝʢʦʥʦʤʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ: 

ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ, ʬʘʢʪʠʯʥʦ ʟʜʽʡʩʥʝʥʽ ʨʝʡʩʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʢʣʘʜʫ ʨʫʭʫ ʟʘ 

ʤʘʨʰʨʫʪʦʤ, ʬʘʢʪʠʯʥʠʡ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ 1 ʚʦʜʽʷ ʟʘ ʢʝʨʤʦʤ ʘʚʪʦʙʫʩʘ ʧʽʜʯʘʩ ʨʦʙʦʪʠ 

ʥʘ ʤʘʨʰʨʫʪʽ, ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʥʦʩʥʠʭ ʚʠʪʨʘʪ ʯʘʩʫ ʥʘ ʧʝʨʝʩʫʚʘʥʥʷ ʚ ʘʚʪʦʙʫʩʽ.  

ʊʘʢ ʫ ʨʦʙʦʪʘʭ [128, 129] ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʥʠʭ  ʜʘʥʠʭ ʧʨʦ ʧʨʦʙʣʝʤʠ 

ʷʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʙʫʣʦ ʩʢʣʘʜʝʥʦ ʧʝʨʝʣʽʢ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʝʨʝ-

ʚʝʟʝʥʴ ʟʘ ʨʠʥʢʦʚʠʭ ʫʤʦʚ, ʘ ʩʘʤʝ: ʙʝʟʚʽʜʤʦʚʥʘ ʨʦʙʦʪʘ ʪʨʘʥʩʧʦʨʪʫ (ʚʽʜʩʫʪʥʽʩʪʴ ʥʝ-

ʩʧʨʘʚʥʦʩʪʝʡ); ʤʽʥʽʤʘʣʴʥʠʡ ʯʘʩ ʦʯʽʢʫʚʘʥʥʷ ʊɿ ʥʘ ʟʫʧʠʥʮʽ; ʥʘʜʽʡʥʽʩʪʴ (ʧʝʨʝʤʽʱʝʥʥʷ 

ʪʦʯʥʦ ʟʘ ʛʨʘʬʽʢʦʤ); ʙʝʟʧʝʢʘ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʚʽʜʩʫʪʥʽʩʪʴ ɼʊʇ; ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ; 

ʯʘʩʪʦʪʘ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʫ; ʥʘʷʚʥʽʩʪʴ ʚʽʣʴʥʠʭ ʤʽʩʮʴ ʜʣʷ ʩʠʜʽʥʥʷ ʫ ʪʨʘʥʩʧʦʨʪʽ; ʫʣʘʰʪʦ-

ʚʘʥʽ ʟʫʧʠʥʢʠ (ʤʽʩʮʷ ʜʣʷ ʩʠʜʽʥʥʷ, ʥʘʚʽʩʠ); ʤʽʥʽʤʘʣʴʥʠʡ ʯʘʩ ʧʝʨʝʤʽʱʝʥʥʷ; ʤôʷʢʽʩʪʴ ʩʠ-

ʜʽʥʴ; ʦʩʚʽʪʣʝʥʥʷ ʚ ʩʘʣʦʥʽ; ʧʝʨʝʩʘʜʢʠ ʫ ʤʝʞʘʭ ʧʦʾʟʜʢʠ; ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʫ ʜʦ 

ʨʫʭʫ ʚ ʨʽʟʥʠʭ ʜʦʨʦʞʥʽʭ ʫʤʦʚʘʭ; ʦʛʦʣʦʰʝʥʥʷ ʥʘʟʚ ʟʫʧʠʥʦʢ ʧʽʜ ʯʘʩ ʧʦʾʟʜʢʠ; ʙʣʠʟɹ -

ʢʽʩʪʴ ʚʽʜ ʜʦʤʫ ʜʦ ʟʫʧʠʥʢʠ; ʚʘʨʪʽʩʪʴ ʧʨʦʾʟʜʫ (ʚʝʣʠʯʠʥʘ ʪʘʨʠʬʫ); ʟʦʚʥʽʰʥʷ ʧʨʠʚʘʙʣʠ-

ʚʽʩʪʴ ʪʨʘʥʩʧʦʨʪʫ; ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʨʦʟʢʣʘʜ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʫ; ʥʘʷʚʥʽʩʪʴ ʤʘʨh ʨʫʪʥʠʭ 

ʢʘʨʪ ʫ ʩʘʣʦʥʽ, ʥʘ ʟʫʧʠʥʢʘʭ; ʥʘʧʦʚʥʝʥʽʩʪʴ ʩʘʣʦʥʫ; ʚʽʜʧʦʚʽʜʥʘ ʰʠʨʠʥʘ ʧʨʦʭʦʜʫ ʚ ʩʘʣʦ-

ʥʽ; ʚʚʽʯʣʠʚʽʩʪʴ ʢʦʥʜʫʢʪʦʨʘ, ʚʦʜʽʷ; ʨʦʙʦʪʘ ʪʨʘʥʩʧʦʨʪʫ ʚ ʥʽʯʥʠʡ ʯʘʩ; ʤʘʡʩʪʝʨʥʽʩʪʴ ʚʦ-

ʜʽʷ (ʢʚʘʣʽʬʽʢʘʮʽʷ); ʤʫʟʠʢʘ ʚ ʩʘʣʦʥʽ; ʯʠʩʪʦʪʘ ʚ ʩʘʣʦʥʽ; ʢʦʤʬʦʨʪʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʩʘʣʦ-

ʥʽ; ʟʨʫʯʥʘ ʰʠʨʠʥʘ ʜʚʝʨʝʡ; ʥʘʷʚʥʽʩʪʴ ʪʝʣʝʚʽʟʦʨʘ ʚ ʩʘʣʦʥʽ; ʟʨʫʯʥʘ ʚʠʩʦʪʘ ʩʭʦʜʠʥʦʢ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʩʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʚ ʨʦʙʦʪʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʽʥʪʝʨʝʩʠ ʧʘʩʘʞʠʨʽʚ. 

ʅʝ ʧʦʢʘʟʘʥʦ, ʱʦ ʛʦʣʦʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʻ: ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʜʤʦʚ ʫ ʧʦʩʘʜʮʽ ʜʦ ʈʆ, ʱʦ 

ʧʨʠʙʫʣʘ ʥʘ ʟʫʧʠʥʢʫ ʤʘʨʰʨʫʪʫ; ʥʝʟʥʘʯʥʠʡ ʯʘʩ ʯʝʢʘʥʥʷ ʈʆ ʥʘ ʟʫʧʠʥʮʽ; ʢʦʤʬʦʨʪʥʽ 

ʫʤʦʚʠ ʨʦʟʤʽʱʝʥʥʷ ʚ ʩʘʣʦʥʽ ʥʘ ʧʝʨʝʛʦʥʘʭ ʤʘʨʰʨʫʪʫ; ʙʝʟʧʝʢʘ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ; ʥʘʫ-

ʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʘ ʚʘʨʪʽʩʪʴ ʧʨʦʾʟʜʫ (ʚʝʣʠʯʠʥʘ ʪʘʨʠʬʫ). ʅʝ ʧʦʢʘʟʘʥʦ, ʱʦ ʩʝʥʩ ʜʨʫʛʦ-

ʨʷʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʪʨʘʯʘʻʪʴʩʷ ʟʘ ʫʤʦʚʠ ʥʝʚʠʢʦʥʘʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ, ʩʚʦ-
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ʻʁ  ʯʝʨʛʦ ,ʁ ʚ ʨʠʥʢʦʚʠʭ ʫʤʦʚʘʭ ʤʘʶʪʴ ʙʫʪʠ ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʨʦʟʤʽʨʽ ʪʘʨʠʬʫ, ʟʘʜʦʚʦʣʴ-

ʥʷʶʯʠ ʽʥʪʝʨʝʩʠ ʧʝʨʝʚʽʟʥʠʢʘ ʪʘ ʧʘʩʘʞʠʨʽʚ.  

ʇʨʦʮʝʩ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʽʚʥʷ ʷʢʦʩʪʽ ʧʦʩʣʫʛ ʜʦʚʦʣʽ ʩʢʣʘʜʥʠʡ ʪʘ ʪʨʫʜʦʤʽʩʪʢʠʡ. ʎʝ 

ʧʦʚôʷʟʘʥʦ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʯʽʪʢʠʭ ʢʨʠʪʝʨʽʾʚ ʚʠʤʽʨʫ ʡ ʦʮʽʥʢʠ ʷʢʦʩʪʽ, ʥʝʤʦʞʣʠʚʽʩʪʶ ʚ ʙʽ-

ʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʤʝʪʦʜʽʚ ʚʠʤʽʨʫ ʨʽʚʥʷ ʷʢʦʩʪʽ ʧʦʩʣʫʛ, ʘ ʪʘ-

ʢʦʞ ̔ʟ ʩʫʙôʻʢʪʠʚʥʽʩʪʶ ʦʯʽʢʫʚʘʥʥʷ ʪʘ ʩʧʨʠʡʥʷʪʪʷ ʥʘʜʘʥʠʭ ʧʦʩʣʫʛ ʢʦʨʠʩʪʫʚʘʯʘʤ. 

ʆʩʪʘʥʥʻ, ʩʚʦ̒ʁ  ʯʝʨʛʦʶ, ʧʦʚôʷʟʘʥʝ ʟ̔ ʚʧʣʠʚʦʤ ʥʘ ʢʦʨʠʩʪʫʚʘʯʘ ʢʦʤʫʥʽʢʘʮʽʾ, ʟʘʩʦʙʽʚ 

ʽʥʬʦʨʤʘʮʽʾ, ʚʣʘʩʥʠʭ ʧʦʪʨʝʙ ʪʘ ʦʪʨʠʤʘʥʦʛʦ ʜʦʩʚʽʜʫ. ɼʦ ʪʦʛʦ ʞ, ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʧʦʩʣʫʛ 

ʫʩʢʣʘʜʥʝʥʘ ʪʠʤ, ʱʦ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʨʽʟʥʷʪʴʩʷ ʚ ʩʫʢʫʧʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ. ʈʦʟʨʦʙʢʘ 

ʤʝʪʦʜʫ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ ʩʧʨʠʯʠʥʠʪɹ ʢʦʥʢʫʨʝʥʮʽʶ ʥʘ ʨʠʥʢʫ, ʥʘ-

ʜʘʶʯʠ ʧʨʘʚʦ ʥʘ ʧʝʨʝʚʝʟʝʥʥ ̫ʥʘʡʙʽʣʴʰ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʦʤʫ ʦʧʝʨʘʪʦʨʫ [129]. 

ʋ ʨʦʙʦʪʘʭ [130, 131] ʧʨʦʧʦʥʫʻʪʴʩʷ ʤʦʜʝʣʴ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʟʘʪʨʘʪʘʤʠ 

ʥʘ ʷʢʽʩʪʴ ʧʘʩʘʞʠʨʩʴʢʠʭ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʧʝʨʝʚʝʟʝʥʴ. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ ʪʘʢʠʡ ʨʦʟʧʦʜʽʣ 

ʦʙʤʝʞʝʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʤʦʞʣʠʚ ̔ʟʘʭʦʜʠ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ, ʟʘ ʷʢʠʭ ʟʘʛʘ-

ʣʴʥʠʡ ʨʽʚʝʥʴ ʷʢʦʩʪʽ ʟʨʦʩʪʝ ʤʘʢʩʠʤʘʣʴʥʦ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʫ ʜʽʷʣʴʥʦʩʪʽ ɸʊʇ ʻ ʜʦʮʽʣʥɹʠʤ 

ʚ ʫʤʦʚʘʭ ʢʨʠʟʠ ʪʘ ʦʙʤʝʞʝʥʦʩʪʽ ʙʶʜʞʝʪʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ, ʧʨʦʪʝ ʚʽʥ ʥʝ ʚʠʨʽʰʫʻ 

ʧʨʦʙʣʝʤʠ ʧʦʙʫʜʦʚʠ ʝʬʝʢʪʠʚʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʤʘʨʰʨʫʪʫ ʥʘ ʟʘʩʘʜʘʭ ʷʢʽʩʥʦʛʦ ʦʙʩʣʫʛʦ-

ʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ.  

ʋ ʨʦʙʦʪʽ [132] ʧʨʠ ʧʨʦʛʥʦʟʽ ʪʘ ʜʦʩʣʽʜʞʝʥʥʽ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʧʘʩʘʞʠʨʽʚ ʤʽʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʫ ʤʽʩʪʽ ʈʠʟʽ, ʘʚʪʦʨ, ʥʘ ʦʩʥʦʚʽ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʟʘ ʢʦʞ-

ʥʠʤ ʧʦʢʘʟʥʠʢʦʤ (ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʦʮʽʥʦʢ ʷʢʦʩʪʽ), ʚʩʪʘʥʦʚʣʶʻ ʢʦʤʧʣʝʢʩʥʫ (ʽʥʪʝʛʨʘʣʴ-

ʥʫ) ʦʮʽʥʢʫ ʷʢʦʩʪʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʫʢʫʧʥʫ ʷʢʽʩʪʴ ʫʩʽʭ ʚʨʘʭʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʆʜ-

ʥʘʢ, ʧʦʨʽʚʥʷʥʥʷ ʧʝʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟ̔ ʫʤʦʚʥʦ ʽʜʝʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʧʨʠ ʦʮʽʥʮʽ 

ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʝ ʚʨʘʭʦʚʫʻ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʘʨʰʨʫʪʥʦʾ ʩʠʩ-

ʪʝʤʠ ʪʘ ʥʝ ʜʘʻ ʟʤʦʛʠ ʘʜʝʢʚʘʪʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ. ʇʜ̔-

ʭʽʜ, ʟʘ ʷʢʦʛʦ ʘʥʘʣʽʟ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʦʜʥʠʤ ʤʘʨʰʨʫʪʦʤ ʫʩʽʭ 

ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʡ ʦʮʽʥʶʻʪʴʩʷ ʧʦʨʽʚʥʷʥʥʷʤ ʬʘʢʪʠʯʥʠʭ ʪʘ 

çʽʜʝʘʣʴʥʠʭè ʟʥʘʯʝʥʴ, ʥʝ ʜʘ̒  ʟʤʦʛʠ ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʘʨʰʨʫʪʥʦʾ ʩʠ-

ʩʪʝʤʠ ʪʘ ʢ̫ʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʪʠʤ ʧʘʯʝ ʦʙˇʨʫʥʪʦʚʘʥʦ ʥʘ ʥʝʾ ʚʧʣʠʚʘʪʠ 

ʪʘ ʢʦʨʝʛʫʚʘʪʠ ʫ ʧʨʦʮʝʩʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 
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ɸʚʪʦʨ [133] ʧʝʨʝʜʙʘʯʘʻ ʪʘʢ ʟʚʘʥʠʡ ʦʙʣʽʢ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ, 

ʚʟʷʚʰʠ ʟʘ ʦʩʥʦʚʫ ʬʦʨʤʫʣʫ ɿʽʣʴʙʝʨʪʘʣʷ, ʟʘʩʥʦʚʘʥʫ ʥʘ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʽʥʪʝʨʚʘʣʘʤʠ 

ʨʫʭʫ ʪʘ ʩʝʨʝʜʥʽʤ ʯʘʩʦʤ ʦʯʽʢʫʚʘʥʥʷ ʧʘʩʘʞʠʨʦʤ ʧʦʩʘʜʢʠ. ʆʮʽʥʢʘ ʷʢʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʨʫ-

ʭʫ, ʘ ʪʘʢʦʞ ʦʮʽʥʢʘ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʧʝʨʝʚʝʟʝʥʴ ʥʘ ʤʘʨʰʨʫʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ, ʛʦʣʦʚʥʠʤ 

ʯʠʥʦʤ, ʧʦʨʽʚʥʷʥʥʷʤ ʧʣʘʥʦʚʠʭ ʽ ʬʘʢʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʠʢʦʥʘʥʦʛʦ ʨʫʭʫ. ʅʝʦʙʭʽʜ-

ʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʟʘ ʜʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦʙʦʚʠʭ ʢʦʣʠʚʘʥʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʠʭʦʜʫ ʧʘʩʘ-

ʞʠʨʽʚ ʥʘ ʟʫʧʠʥʦʯʥʽ ʧʫʥʢʪʠ ʤʘʨʰʨʫʪʫ ʪʘ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʣʘʥʦʚʠʡ/ʬʘʢʪʠʯʥʠʡ ʯʘʩ 

ʧʨʦʭʦʜʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ ʟʫʧʠʥʦʯʥʠʭ ʧʫʥʢʪʽʚ ʤʘʨʰʨʫʪʫ ʧʝʨʝʜʙʘʯʘʻ 

ʦʜʥʦʯʘʩʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚ ʤʽʩʪʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʦʙʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠʨʦ-

ʧʦʪʦʢʽʚ, ʩʢʣʘʜʘʥʥʷ ʨʦʟʢʣʘʜʽʚ ʽ ʜʠʩʧʝʪʯʝʨʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʥʘʣʝʞʥʦʤʫ ʽʥʬʦʨʤʘ-

ʮʽʡʥʦʤʫ ʦʙʤʽʥʽ ʤʽʞ ʥʠʤʠ. 

ʋ ʨʦʙʦʪʽ [134] ʥʘʚʝʜʝʥʦ ʝʣʝʤʝʥʪʠ ʦʮʽʥʢʠ ʪʘ ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʨʦʟʨʘʭʫʥʢʫ ʽʥ-

ʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʷʢʦʩʪʽ ʧʘʩʘʞʠʨʩʴʢʠʭ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʧʝʨʝʚʝʟʝʥʴ, ʷʢʠʡ ʧʨʠ 

ʟʤʽʥʽ ʭʦʯʘ ʙ ʦʜʥʦʛʦ ʟ ʩʫʪʪʻʚʠʭ ʦʜʠʥʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʟʘʚʜʷʢʠ ʢʦʝʬʽʮʽʻʥʪʫ ʚʝʪʦ, ʥʘ-

ʙʣʠʞʘʻʪʴʩʷ ʜʦ ʥʫʣʷ. ɼʣʷ ʚʠʤʽʨʫ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʘʚʪʦʨʦʤ ʦʧʠʩʫʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʪʘ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʠʭ ʝʪʘʣʦʥʥʠʭ ʟʨʘʟʢʽʚ ʪʘ ʚʥʦʩʷʪʴʩʷ ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʧʽʜʚʠ-

ʱʝʥʥʷ ʷʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ.  

ɸʚʪʦʨ [135] ʟʘʧʨʦʧʦʥʫʚʘʚ ʩʫʢʫʧʥʽʩʪʴ ʥʘʪʫʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʽʥʪʝʛʨʘʣʴʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ ʥʘ ʤʘʨʰʨʫʪʽ ʄʇʊʉ ʟʘ ʜʦʙʫ, ʷʢʠʡ, 

ʚʦʜʥʦʯʘʩ, ʚʢʣʶʯʘʻ ʚʘʨʪʽʩʥʫ ʦʮʽʥʢʫ ʪʘ ʜʘʻ ʟʤʦʛʫ ʚʠʟʥʘʯʘʪʠ ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʟʘ ʧʦʨʫ-

ʰʝʥʥʷ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʦʨʛʘʥ ʚʣʘʜʠ. 

ʅʠʟʢʘ ʘʚʪʦʨʽʚ [134, 136] ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʥʘ ʥʘʜʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʚʠʤʦʛ ʽ ʩʪʘʥʜʘʨʪʽʚ. ʇʝʨʝʭʽʜ ʥʘ ʷʢʽʩʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʧʘʩʘʞʠʨʽʚ ʩʣʽʜ ʟʘʧʨʦʚʘʜʞʫʚʘʪʠ ʧʦʝʪʘʧʥʦ, ʚʽʜ ʯʘʩʪʢʦʚʦʛʦ ʜʦ ʟʘʛʘʣʴʥʦʛʦ, ʟʘ ʫʤʦʚʠ ʜʦ-

ʩʢʦʥʘʣʦʛʦ ʚʠʚʯʝʥʥʷ ʢʦʞʥʦʾ ʩʢʣʘʜʦʚʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ. 

ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʡ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʝʨʝʚʝʟʝʥʴ ʘʚʪʦʨ [137] ʚʙʘʯʘʻ ʫ ʚʚʝʜʝʥʥʽ ʜʦʛʦʚʽʨʥʠʭ ʚʽʜʥʦʩʠʥ ʪʘ ʢʦʥʢʫʨʩʥʦʛʦ ʨʦʟʧʦ-

ʜʽʣʫ ʟʘʤʦʚʣʝʥʴ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʤʘʨʰʨʫʪʽʚ, ʦʜʥʦʯʘʩʥʦʤʫ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʜʽʶʯʠʭ 

ʪʘʨʠʬʽʚ ʟʘ ʨʘʭʫʥʦʢ ʩʚʦʻʯʘʩʥʦʾ ʾʭ ʽʥʜʝʢʩʘʮʽʾ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʮʽʥ, ʟʘʣʝ-

ʞʥʠʭ ʚʽʜ ʜʘʣʴʥʦʩʪʽ ʧʦʾʟʜʢʠ ʪʘ ʯʘʩʫ ʜʦʙʠ. ɺʧʣʠʚʫ ʪʘʨʠʬʥʦʾ ʧʦʣʽʪʠʢʠ ʥʘ ʨʦʟʚʠʪʦʢ 
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ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʘ ʦʪʞʝ ʡ ʤʦʞʣʠʚʦʩʪʽ ʦʥʦʚʣʝʥʥʷ ʈʉ ʽ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥ-

ʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʷʢʦʩʪʽ, ʧʨʠʩʚʯ̫ʝʥʦ ʪʘʢʦʞ ʨʦʙʦʪʫ [32]. 

ʇʨʦʮʝʩ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʴ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʽʩʴʢʦʤʫ ʤʘʨ-

ʰʨʫʪʽ, ʟʘ ʥʘʷʚʥʦʩʪʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʦʙʣʝʤ, ʧʦʚʠʥʝʥ ʙʫʪʠ ʧʦʩʪʫʧʦʚʠʤ, ʪʦʤʫ ʜʦʮʽ-

ʣʴʥʠʤ ʻ ʟʦʩʝʨʝʜʞʝʥʥʷ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʥʘ ʚʠʨʽʰʝʥʥʽ ʧʝʨʰʦʨʷʜʥʠʭ ʧʨʦʙʣʝʤ, ʙʝʟ ʷʢʠʭ 

ʫʩʽ ʽʥʰʽ ʧʦʢʘʟʥʠʢʠ, ʪʘʢʽ ʷʢ ʥʘʷʚʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘʙʣʦ ʥʘ ʟʫʧʠʥʦʯʥʠʭ ʧʫʥʢʪʘʭ, 

ʟʨʫʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ʟʫʧʠʥʦʢ ʽ ʊɿ ʪʘ ʽʥʰʽ, ʚʪʨʘʯʘʶʪʴ ʩʚʦʶ ʘʢʪʫʘʣʴʥʽʩʪʴ ʽ ʚʘʛʦʤʽʩʪʴ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʚʠʚʯʝʥʥʽ ʧʨʦʙʣʝʤʠ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʘʥʘʣʽ-

ʟʫʶʯʠ ʨʦʙʦʪʠ [128, 129], ʥʝʚʠʨʽʰʝʥʠʤʠ ʟʘʣʠʰʘʶʪʴʩʷ ʪʘʢʽ ʧʠʪʘʥʥʷ: ʚʽʜʩʫʪʥʽʩʪʴ ʧʦ-

ʢʘʟʥʠʢʽʚ, ʱʦ ʦʮʽʥʶʶʪʴ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʷʢ ʪʠʭ ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʩʘʣʦʥʽ ʪʨʘʥʩʧʦʨʪʥʦʾ ʦʜʠʥʠʮʽ, ʪʘʢ ʽ ʪʠʭ, ʱʦ ʯʝʢʘʶʪʴ ʧʨʠʙʫʪʪʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʦʜʠʥʠʮʽ 

ʥʘ ʟʫʧʠʥʮʽ ʤʘʨʰʨʫʪʫ; ʚʽʜʩʫʪʥʽʡ ʤʝʭʘʥʽʟʤ ʜʣʷ ʧʨʘʢʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʢʘʟʥʠʢʽʚ 

ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ; ʚʽʜʩʫʪʥʻ ʝʪʘʣʦʥʥʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʦʙ-

ʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʱʦʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʤʘʨʰʨʫʪʫ ʧʨʠ ʡʦʛʦ ʦʧʪʠʤʘʣʴʥʽʡ ʦʨʛʘʥʽ-

ʟʘʮʽʾ, ʚʽʜ ʷʢʠʭ ʤʦʞʥʘ ʚʽʜʨʘʭʦʚʫʚʘʪʠ ʟʤʽʥʫ ʟʥʘʯʝʥʴ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠ ʧʦʨʫʰʝʥʥʽ 

ʪʘʢʦʾ ʦʨʛʘʥʽʟʘʮʽʾ; ʚʽʜʩʫʪʥʽʡ ʽʥʪʝʛʨʦʚʘʥʠʡ ʧʦʢʘʟʥʠʢ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ; 

ʚʽʜʩʫʪʥʽʡ ʤʝʭʘʥʽʟʤ ʢʦʥʢʫʨʝʥʮʽʾ ʤʽʞ ʧʝʨʝʚʽʟʥʠʢʘʤʠ, ʷʢʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʨʽʟʥʠʤʠ ʧʨʘ-

ʚʠʣʘʤʠ ʚʽʜʙʦʨʫ ʧʘʩʘʞʠʨʽʚ; ʚʽʜʩʫʪʥʽ ʬʫʥʢʮʽʾ ʚ ʤʫʥʽʮʠʧʘʣʴʥʽʡ ʩʪʨʫʢʪʫʨʽ, ʷʢʽ ʨʝʘʣʽʟʫ-

ʶʪʴ ʤʦʥʽʪʦʨʠʥʛ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ; ʥʝ ʨʦʟʨʦʙʣʝʥʽ ʝʢʦʥʦ-

ʤʽʯʥʽ ʚʘʞʝʣʽ ʚʧʣʠʚʫ ʥʘ ʧʝʨʝʚʽʟʥʠʢʽʚ ʟʘ ʧʦʨʫʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʧʘʩʘʞʠʨʽʚ.  

ʇʦʢʨʘʱʝʥʥʶ ʷʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʚʠʟʥʘʯʝʥʥʷ ʨʘ-

ʮʽʦʥʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʘʨʢʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʥʘ ʤʘʨʰʨʫʪʘʭ ʤʽʩʪʘ ʂʨʝʤʝʥʯʫʢʘ ʧʨʠʩ-

ʚʷʯʝʥʦ ʨʦʙʦʪʫ [37]. ɸʚʪʦʨ ʧʨʦʘʥʘʣʽʟʫʚʘʚ ʚʽʜʦʤʽ ʤʝʪʦʜʠ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ ʧʘʩʘʞʠʨ-

ʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʨʽʟʥʠʭ ʢʨʠʪʝʨʽʷʭ ʦʮʽʥʢʠ, ʪʘ ʦʙˇʨʫʥʪʫʚʘʚ ʥʝʦʙʭʽʜ-

ʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʨʝʙ ʫ ʨʫʭʦʤʦʤʫ ʩʢʣʘʜʽ ʥʘ ʤʘʨʰʨʫʪʘʭ. ʋ ʨʦʙʦʪʽ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʦʙʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ, ʟʜʽʡʩʥʝʥʦʛʦ ʨʦʟʨʘʭʫʥʢʦʚʦ-ʪʘʙʣʠʯʥʠʤ ʤʝʪʦʜʦʤ ʪʘ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʠʢ [138,139], ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʷʚʥʠʡ ʨʽʚʝʥʴ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʧʦʧʠʪʫ 

ʥʘʩʝʣʝʥʥʷ ʥʘ ʧʝʨʝʚʝʟʝʥʥʷ ʚ ʤʽʩʪʽ ʪʘ ʚʥʝʩʝʥʦ ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʨʦʟʧʦʜʽʣʫ 
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ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʥʘ ʤʘʨʰʨʫʪʘʭ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʚʪʦʙʫʩʽʚ ʚʝʣʠʢʦʛʦ 

ʢʣʘʩʫ. 

ʈʦʙʦʪʫ [140] ʧʨʠʩʚʷʯʝʥʦ ʚʠʙʦʨʫ ʨʘʮʽʦʥʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʘʨʢʫ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ ʜʣʷ ʨʦʙʦʪʠ ʥʘ ʤʘʨʰʨʫʪʽ ʤʽʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʟ ʫʨʘ-

ʭʫʚʘʥʥʷʤ ʷʢʦʩʪʽ. ʅʘʡʚʘʛʦʤ̔h ʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʜʣʷ ʧʘʩʘʞʠʨʽʚ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥ-

ʢʝʪʥʦʛʦ ʦʧʠʪʫʚʘʥʥʷ, ʮʝ: ʢʦʤʬʦʨʪʥʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ ʪʘ ʩʚʦʻʯʘʩʥʽʩʪʴ. ɸʣʛʦʨʠʪʤ ʧʦh ʫʢʫ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʈʉ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʨʘʭʫʥʦʢ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʘʨʰʨʫʪʽ ʜʣʷ ʧʝʚʥʦʾ 

ʤʦʜʝʣʽ ʈʉ ʟ̔ ʙʘʟʠ ʜʘʥʠʭ. ʇʨʠ ʷʢʦʩʪʽ ʤʝʥʰʝ ʟʘʜʘʥʦʾ, ʢʽʣʴʢʽʩʪʴ ʊɿ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 

ʦʜʠʥʠʮʶ. ʇʨʠ ʜʦʩʷʛʥʝʥʥʽ ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ ʷʢʦʩʪʽ, ʨʦʟʨʘʭʫʥʦʢ ʧʨʠʧʠʥʷʻʪʴʩʷ ʡ ʬʦ-

ʨʤʫʻʪʴʩʷ ʪʘʙʣʠʮʷ ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʊɿ ʜʣʷ ʚʩʽʭ ʤʘʨh ʨʫʪʽʚ. 

ɿʘʨʫʙʽʞʥʠʡ ʜʦʩʚʽʜ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʤʫʥʽʮʠʧʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʻ ʤʘʢʩʠʤʘ-

ʣʴʥʦ ʥʘʙʣʠʞʝʥʠʤʠ ʜʦ ʧʦʪʨʝʙ ʧʘʩʘʞʠʨʽʚ, ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʦʩʪʽʡʥʦ ʢʦʥʪʨʦʣʶ-

ʻʪʴʩʷ, ʦʜʥʘʢ ʜʝʪʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʪʘʢʦʛʦ ʨʦʜʫ ʦʨʛʘʥʽʟʘʮʽʾ ï ʟʘʢʨʠʪʘ [141ï150].  

ʆʪʞʝ, ʚʨʘʭʦʚʫʶʯʠ ʚʠʱʝʩʢʘʟʘʥʝ, ʧʦʩʪʘʶʪʴ ʧʠʪʘʥʥʷ: ʷʢ ʚʠʤʽʨʷʪʠ ʷʢʽʩʪʴ ʪʨʘʥʩ-

ʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʚʽʜ ʯʦʛʦ ʚʦʥʘ ʟʘʣʝʞʠʪʴ, ʟʘ ʨʘʭʫʥʦʢ ʯʦʛʦ ʾʾ ʧʽʜ-

ʚʠʱʠʪʠ ʪʘ ʷʢ ʢʦʥʪʨʦʣʶʚʘʪʠ. 

ʉʝʨʝʜ ʙʘʛʘʪʴʦʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʷʢʽʩʪʴ ʨʦʙʦʪʠ ʧʘʩʘʞʠʨʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ, ʻ ʥ̔ʪʝʨʚʘʣ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʦʜʠʥʠʮʴ ʥʘ ʤʘʨʰʨʫʪʽ. ɼʘʥʠʡ ʧʦʢʘʟʥʠʢ 

ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ, ʪʘʢ ʷʢ ʚʽʥ ʻ ʫʟʛʦʜʞʝʥʥʷʤ ʜʚʦʭ ʧʨʦʪʠʣʝʞʥʠʭ ʽʥʪʝʨʝʩʽʚ ï 

ʧʘʩʘʞʠʨʘ ʡ ʧʝʨʝʚʽʟʥʠʢʘ. ɺʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʽʥʪʝʨʚʘʣʫ ʩʝʨʝʜ ʙʘʛʘʪʴʦʭ ʤʦʞʣʠʚʠʭ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʦʜʠʥʠʮʴ ʥʘ ʤʽʩʴ-

ʢʦʤʫ ʧʘʩʘʞʠʨʩʴʢʦʤʫ ʪʨʘʥʩʧʦʨʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʯʘʩʫ ʜʦʙʠ ʚ ʨʠʥʢʦʚʠʭ ʫʤʦʚʘʭ ʻ ʢʨʠʪʝʨʽʡ 

ʚʠʙʦʨʫ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʽʥʪʝʨʚʘʣʫ. 

ɿʘ [151, 42] ʽʥʪʝʨʚʘʣ ʨʫʭʫ ʘʚʪʦʙʫʩʽʚ ʥʘ ʤʘʨʰʨʫʪʽ (ɯ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

1.1: 

  

 
n

T
I ʆɹ= , ʭʚ                (1.1) 
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ʜʝ  ʆɹT ï ʪʨʠʚʘʣʽʩʪʴ ʦʙʦʨʦʪʥʦʛʦ ʨʝʡʩʫ;   

    n  ï ʢʽʣʴʢʽʩʪʴ ʘʚʪʦʙʫʩʽʚ ʥʘ ʣʽʥʽʾ. 

ɯʥʪʝʨʚʘʣ ʨʫʭʫ ʻ ʚʝʣʠʯʠʥʦʶ, ʦʙʝʨʥʝʥʦ ʧʨʦʧʦʨʮʽʡʥʦʶ ʯʘʩʪʦʪʽ ʨʫʭʫ (h):  

 

 
h

I
60
= .                 (1.2) 

 

ʅʝʦʙʭʽʜʥʫ ʟʘ ʫʤʦʚʘʤʠ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʯʘʩʪʦʪʫ ʨʫʭʫ ʘʚʪʦʙʫʩʽʚ ʚʠʟʥʘʯʘ-

ʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

 
dm

Q
h max= , ʘʚʪʦʙʫʩʽʚ/ʛʦʜ,                        (1.3) 

 

ʜʝ maxQ ï ʤʘʢʩʠʤʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʧʘʩʘʞʠʨʽʚ;  

dm ï ʜʦʧʫʩʪʠʤʝ ʥʘʧʦʚʥʝʥʥʷ ʘʚʪʦʙʫʩʘ, ʧʘʩ.  

ʊʦʜʽ ʽʥʪʝʨʚʘʣ ʨʫʭʫ ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ: 

 

  
max

60

Q

m
I dÖ= .            (1.4) 

 

ʆʪʞʝ, ʽʥʪʝʨʚʘʣ ʨʫʭʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢ̔ʣʴʢʦʩʪʽ ʤʽʩʮʴ ʚ ʘʚʪʦʙʫʩʽ ʪʘ ʧʦʪʫʞʥʦʩʪʽ ʧʘ-

ʩʘʞʠʨʦʧʦʪʦʢʫ. 

ɸʚʪʦʨ [152] ʚʚʦʜʠʪʴ ʧʦʥʷʪʪʷ çʝʬʝʢʪʠʚʥʦʛʦ ʽʥʪʝʨʚʘʣʫè, ʧʽʜ ʷʢʠʤ ʨʦʟʫʤʽʻ ʪʘʢʠʡ 

ʽʥʪʝʨʚʘʣ, ʷʢʠʡ ʧʨʠ ʥʝʨʝʛʫʣʷʨʥʦʤʫ ʨʫʩʽ ʘʚʪʦʙʫʩʽʚ ʥʘ ʤʘʨʰʨʫʪʽ ʟʘʙʝʟʧʝʯʠʚ ʙʠ ʪʘʢʠʡ 

ʞʝ ʯʘʩ ʯʝʢʘʥʥʷ ʧʦʩʘʜʢʠ ʧʘʩʘʞʠʨʘʤʠ, ʷʢ ʽ ʧʣʘʥʦʚʠʡ ʽʥʪʝʨʚʘʣ ʧʨʠ ʨʝʛʫʣʷʨʥʦʤʫ ʨʫʩʽ: 

 

 III jjʵʬ

2

. d+= ,             (1.5)  
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ʜʝ jʵʬI .  ï ʝʬʝʢʪʠʚʥʠʡ ʽʥʪʝʨʚʘʣ ʨʫʭʫ ʘʚʪʦʙʫʩʽʚ ʥʘ ʟʫʧʠʥʮʽ j, ʭʚ ;  

 I ï ʧʣʘʥʦʚʠʡ (ʨʦʟʨʘʭʫʥʢʦʚʠʡ) ʽʥʪʝʨʚʘʣ ʨʫʭʫ ʘʚʪʦʙʫʩʽʚ ʥʘ ʤʘʨʰʨʫʪʽ, ʭʚ : 

jdï ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ ʘʚʪʦʙʫʩʽʚ ʚʽʜ ʨʦʟʢʣʘʜʫ ʨʫʭʫ ʥʘ 

ʟʫʧʠʥʮʽ j, ʭʚ. 

ɸʚʪʦʨ [90] ʜʣʷ ʚʠʟʥʘʯʝʥʥ ̫ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʦʯʥʽʝh ʟʥʘʯʝʥʥʷ ʢʽʣʴ-

ʢʦʩʪʽ ʊʆ ʫ ʛʦʜʠʥʥʦʤʫ ʽʥʪʝʨʚʘʣʽ ʥʘ ʤʘʨʰʨʫʪʽ ʟʘ ʬʦʨʤʫʣʦʶ (1.6): 

 

 ( )ʚʥʛʥ

ʛʦʜ nqKKQN ÖÖÖ= max ,               (1.6) 

 

ʜʝ 
ʛʦʜQmaxï ʤʘʢʩʠʤʘʣʴʥʘ ʱʽʣʴʥʽʩʪʴ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʥʘ ʧʝʨʝʛʦʥʘʭ ʜʘʥʦʛʦ ʤʘʨʰʨʫ-

ʪʫ ʟʘ ʛʦʜʠʥʫ, ʯʦʣ.;  

ʥK  ï ʢʦʝʬʽʮʽʻʥʪ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʥʘʧʦʚʥʝʥʥʷ, ʷʢʠʡ ʜʦʨʽʚʥʶʻ ʚʽʜʥʦʰʝʥʥʶ ʤʘʢ-

ʩʠʤʘʣʴʥʦʛʦ ʥʘʧʦʚʥʝʥʥʷ ʜʦ ʩʝʨʝʜʥʴʦʛʦ ʥʘʧʦʚʥʝʥʥʷ (ʂʥ ²1);  

ʛK  ï ʢʦʝʬʽʮʽʻʥʪ ʚʥʫʪʨʽʰʥʴʦ-ʛʦʜʠʥʥʦʾ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ, ʷʢʠʡ 

ʜʦʨʽʚʥʶʻ ʚʽʜʥʦʰʝʥʥʶ ʤʘʢʩʠʤʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʟʘ 15 ï ʭʚʠʣʠʥʥʠʡ 

ʥ̔ʪʝʨʚʘʣ ʜʦ ʩʝʨʝʜʥʴʦʾ ʱʽʣʴʥʦʩʪʽ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʟʘ ʪʘʢʠʡ ʩʘʤʠʡ ʽʥʪʝʨʚʘʣ (ʂʥ²1);  

ʥq  ï ʥʦʤʽʥʘʣʴʥʘ ʤʽʩʪʢʽʩʪʴ, ʯʦʣ.;  

ʚn ï ʯʠʩʣʦ ʚʘʛʦʥʽʚ (ʜʣʷ ʪʨʘʤʚʘʡʥʦʛʦ ʘʙʦ ʪʨʦʣʝʡʙʫʩʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ).  

ʂʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ ʥʘ ʤʽʩʴʢʦʤʫ ʤʘʨʰʨʫʪʽ ʪʘ ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ ʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦ-

ʙʦʶ ʚʽʜʧʦʚʽʜʥʦ ʷʢ ʧʨʠʯʠʥʘ ʪʘ ʥʘʩʣʽʜʦʢ. ʂʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ ʤʘʻ ʙʫʪʠ ʪʘʢʦ,ʁ ʱʦʙ ʟʘʙʝʟ-

ʧʝʯʠʪʠ ʟʘʧʣʘʥʦʚʘʥʫ ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ. ʇʨʠ ʯʦʤʫ, ʚʠʭʦʜʷʯʠ ʽʟ ʽʥʪʝʨʝʩʽʚ ʧʝʨʝʚʽʟʥʠ-

ʢʘ, ʤʘʻ ʙʫʪʠ ʤʽʥʽʤʘʣʴʥʦʶ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʤʽʥʽʤʽʟʫʚʘʪʠ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʝʨʝʚʝʟʝʥʴ ʜʣʷ 

ʤʘʨʢʠ ʊʆ, ʱʦ ʟʘʧʣʘʥʦʚʘʥʘ ʜʣʷ ʨʦʙʦʪʠ ʥʘ ʤʘʨʨhʫʪʽ.  

ʉʘʤʝ ʯʝʨʝʟ ʽʥʪʝʨʚʘʣ ʨʫʭʫ ʤʦʞʝ ʙʫʪʠ ʚʨʘʭʦʚʘʥʦ ʙʽʣʴʰʽʩʪʴ ʬʘʢʪʦʨʽʚ, ʱʦ ʩʫʧʨʦ-

ʚʦʜʞʫʻ ʧʨʦʮʝʩ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʘʨʰʨʫʪʽ ʄʇʊʉ. ʄʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, 

ʱʦ ʩʘʤʝ ʽʥʪʝʨʚʘʣ ʻ ʪʠʤ ʧʦʢʘʟʥʠʢʦʤ, ʫ ʷʢʦʤʫ ʧʦʻʜʥʫʶʪʴʩʷ ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ ʪʘ ʥʝ-

ʦʙʭʽʜʥʘ ʢʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʽʥʪʝʨʚʘʣ ʨʫʭʫ ʤʘʻ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʚʽʜʨʽʟʦʢ 

ʯʘʩʫ ʨʦʙʦʪʠ ʤʘʨʰʨʫʪʫ, ʚ ʤʝʞʘʭ ʷʢʦʛʦ  ̒ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʥʝʦʙʭʽʜʥʦʶ ʢʽʣʴʢʽʩʪʶ 
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ʨʝʡʩʽʚ ʽ ʧʦʪʨʝʙʦʶ ʚ ʧʝʨʝʚʝʟʝʥʥʷʭ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʜʘʥʦʾ ʷʢʦʩʪʽ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙʠ 

(ʢʦʣʠ ʚʽʜʩʫʪʥʽ ʧʦʨʫʰʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʽ ʚʨʘ-

ʭʦʚʫʶʪʴʩʷ ʝʢʦʥʦʤʽʯʥʽ ʽʥʪʝʨʝʩʠ ʧʝʨʝʚʽʟʥʠʢʘ) [153, 4]. 

ʇʽʜ ʨʘʮʽʦʥʘʣʴʥʠʤ ʽʥʪʝʨʚʘʣʦʤ ʩʣʽʜ ʨʦʟʫʤʽʪʠ ʪʘʢʠʡ ʽʥʪʝʨʚʘʣ ʨʫʭʫ, ʷʢʠʡ ʟʘʙʝʟʧʝ-

ʯʫʻ ʝʢʦʥʦʤʽʯʥʽ ʽʥʪʝʨʝʩʠ ʧʝʨʝʚʽʟʥʠʢʘ ʽ ʚʨʘʭʦʚʫʻ ʽʥʪʝʨʝʩʠ ʧʘʩʘʞʠʨʽʚ. ʑʦʜʦ ʽʥʪʝʨʚʘʣʫ 

ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʦʜʠʥʠʮʴ, ʽʥʪʝʨʝʩʠ ʧʝʨʝʚʽʟʥʠʢʘ ʡ ʧʘʩʘʞʠʨʽʚ ï ʧʨʦʪʠʣʝʞʥʽ. ʇʝʨʝ-

ʚʽʟʥʠʢ ʟʙʽʣʴʰʫʻ ʩʚʽʡ ʧʨʠʙʫʪʦʢ ʧʨʠ ʟʨʦʩʪʘʥʥʽ ʽʥʪʝʨʚʘʣʫ, ʘ ʽʥʪʝʨʝʩʠ ʧʘʩʘʞʠʨʽʚ ʧʦʚʥʽ-

ʰʝ ʟʘʜʦʚʦʣʴʥʷʶʪʴʩʷ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʽʥʪʝʨʚʘʣ ʧʦʚʠʥʝʥ 

ʙʫʪʠ ʢʦʤʧʨʦʤʽʩʦʤ, ʧʨʠ ʷʢʦʤʫ  ̔ʧʝʨʝʚʽʟʥʠʢ, ʽ ʧʘʩʘʞʠʨʠ ʧʦʩʪʫʧʘʶʪʴʩʷ ʜʝʷʢʦʶ ʯʘʩʪ-

ʢʦʶ ʩʚʦʾʭ ʽʥʪʝʨʝʩʽʚ, ʱʦʙ ʾʭ ʩʫʤʘʨʥʽ ʚʠʪʨʘʪʠ ʫ ʚʘʨʪʽʩʥʦʤʫ ʚʠʛʣʷʜʽ ʙʫʣʠ ʤʽʥʽʤʘʣʴʥʠ-

ʤʠ. 

ɺʥʘʩʣʽʜʦʢ ʩʧʝʮʠʬʽʢʠ, ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʷʢʽʩʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʨʝʡʩʽʚ ʤʘʨʰʨʫʪʫ 

ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʱʦ ʤʦʞʝ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʪʨʫʜʦ-

ʤʽʩʪʢʽʩʪʴ ʽ ʚʽʜʦʙʨʘʟʠʪʠ ʨʝʘʣʴʥʫ ʢʘʨʪʠʥʫ. ʇʨʠ ʮʴʦʤʫ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ 

ʤʘʻ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ, ʧʦʪʨʽʙʥʦʤʫ ʜʣʷ ʧʦʰʫʢʫ ʨʘʮʽʦʥʘʣʴʥʦ ʜʦʩʪʘʪʥʴʦʾ ʢ̔ -

ʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʧʝʚʥʦʛʦ ʤʘʨʰʨʫʪʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ ʪʘ ʟʨʫʯʥʦʶ ʜʣʷ 

ʮ̔ʣʝʡ ʤʦʜʝʣʶʚʘʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʚ ʨʦʟʜʽʣʽ ʚʠʢʦʥʘʥʦ ʘʥʘʣʽʟ ʤʝʪʦʜʽʚ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ ʪʘ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʥʘʧʨʷʤʦʢ ʧʦʜʘʣʴʰʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʩʫʥʦʢ ɸ.1 (ʜʦʜʘʪʦʢ ɸ). 

ɺʠʟʥʘʯʝʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʜʦʩʢʦʥʘʣʠʪʠ ʦʨʛʘʥʽʟʘʮʽʶ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʟ̔ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʁ ʪʴ ʧʦʪʨʝʙʠ ʽ ʧʨʘʚʘ ʩʘʤʝ ʧʘʩʘʞʠʨʽʚ, ʻ 

ʟʨʦʟʫʤʣ̔ʠʤʠ ʡ ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ ʜʣʷ ʥʠʭ ʫ ʟʚʽʪʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʷʢʽ ʤʦʞʥʘ ʟʘʢʣʘʜʘʪʠ 

ʫ ʧʣʘʥʠ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʨʝʡʩʽʚ ʤʘʨʰʨʫʪʫ ʪʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚ ʨʘʟʽ ʚʽʜʭʠʣʝʥʥʷ (ʥʘ-

ʜʘʶʯʠ ʚʘʨʪʽʩʥʫ ʦʮʽʥʢʫ). ʇʨʠ ʮʴʦʤʫ ʤʠ ʧʨʦʧʦʥʫʻʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʥʘʪʫʨʥʽ, 

ʪʨʫʜʦʤʽʩʪʢʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʘ ʽʤʽʪʘʮʽʡʥʫ ʤʦʜʝʣʴ ʤʘʨʰʨʫʪʫ. ɺ ʥʽʡ ʝʪʘʣʦʥʥʽ ʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʥʝʦʙʭʽʜʥʠʭ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ ʪʘ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʜʣʷ 

ʨʦʙʦʪʠ ʥʘ ʤʘʨʰʨʫʪʽ ʟʘʜʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʦʙʤʝʞʝʥʴ (ʢʦʥʢʨʝʪʥʦʛʦ ʯʠʩʣʦʚʦʛʦ ʟʥʘʯʝʥ-

ʥʷ). ɺʽʜʭʠʣʝʥʥʷ ʚʽʜ ʮʠʭ ʟʥʘʯʝʥʴ ʜʘʶʪʴ ʟʤʦʛʫ ʢ̔ ʣʴʢʽʩʥʦ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʪʘ ʢʦʥʪʨʦ-

ʣʶʚʘʪʠ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʩʘʤʝ ʩʧʦʞʠʚʘʯʘ. 
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ʇʽʜʭʽʜ, ʜʝ ʟʘʜʦʚʦʣʝʥʽʩʪʴ ʛʨʦʤʘʜʷʥ ʚʪʽʣʶʻʪʴʩʷ ʚ ʧʦʢʘʟʥʠʢʘʭ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫ-

ʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʪʘ ʟ'ʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʢʦʥʪʨʦʣʶ ʪʘ ʚʘʨʪʽʩʥʦʾ ʦʮʽʥʢʠ ʧʦʨʫh ʝʥʴ 

ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘʙʣʠʞʫʻ ʦʨʛʘʥʽʟʘʮʽʡʥʠʡ ʧʨʦʮʝʩ ʨʦʙʦʪʠ ʤʘʨʰʨʫʪʫ ʜʦ ʚ̒ʨʦ-

ʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ ʽ ʚʽʜʨʽʟʥʷʻ ʜʘʥʫ ʨʦʙʦʪʫ ʚʽʜ ʧʦʧʝʨʝʜʥʽʭ. 

ʂʦʥʪʨʦʣʴ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ, ʟʘ ʫʤʦʚʠ ʟʘʟʥʘʯʝʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʨʝʡʩʽʚ ʤʘ-

ʨʰʨʫʪʫ, ʧʦʣʷʛʘʪʠʤʝ ʚ ʥʝʦʙʭʽʜʥʦʩʪʽ ʬʽʢʩʘʮʽʾ ʣʠʰʝ ʬʘʢʪʠʯʥʠʭ ʤʦʤʝʥʪʽʚ ʧʨʠʙʫʪʪʷ ʢʦ-

ʞʥʦʛʦ ʟ ʨʝʡʩʽʚ ʥʘ ʟʫʧʠʥʢʠ (ʱʦ ʻ ʪʝʭʥʽʯʥʦ ʤʦʞʣʠʚʠʤ), ʘ ʾʭ ʟʥʘʯʝʥʥʷ ʤʠ ʧʨʦʧʦʥʫ̒ ʤʦ 

ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʥʘ ʤʦʜʝʣʽ. ʎʝ ʻʜʠʥʠʡ ʜʦʩʪʫʧʥʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ ʜʘʻ ʟʤʦʛʫ ʧʨʦʝʢʪʫʚʘʪʠ 

ʨʦʙʦʪʫ ʨʝʡʩʽʚ ʤʘʨʰʨʫʪʫ, ʚʨʘʭʦʚʫʶʯʠ ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ, ʪʘ ʩʠʩʪʝʤʘʪʠʯʥʦ ʾʭ 

ʢʦʥʪʨʦʣʚʁʘʪʠ. 

ɼʠʩʝʨʪʘʮʽʡʥʫ ʨʦʙʦʪʫ ʚʠʢʦʥʘʥʦ ʟʛʽʜʥʦ ñʂʦʥʮʝʧʮʽʾ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʦ-

ʜʦʨʦʞʥʴʦʛʦ ʢʦʤʧʣʝʢʩʫ ʋʢʨʘʾʥʠ ʥʘ ʩʝʨʝʜʥʴʦʩʪʨʦʢʦʚʠʡ ʧʝʨʽʦʜ ʪʘ ʜʦ 2020 ʨʦʢʫò, ʧʣʘ-

ʥʽʚ ʅɼʈ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ ʟʘ ʥʘʧʨʷʤʦʤ ñʇʨʦʙʣʝʤʠ ʬʦʨʤʫʚʘʥʥʷ 

ʨʘʮʽʦʥʘʣʴʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʣʦʛʽʩʪʠʯʥʠʭ ʩʠʩʪʝʤ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽ-

ʦʥʫʚʘʥʥʷ ʾʭ ʩʢʣʘʜʦʚʠʭò. 

 

1.4 ɺʠʩʥʦʚʢʠ ʟ ʨʦʟʜʽʣʫ 1  

 

ɸʥʘʣʽʟ ʤʝʪʦʜʽʚ ʫʨʘʭʫʚʘʥʥʷ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʧʨʠ ʧʝʨʝʚʝʟʝʥʥʽ ʧʘʩʘʞʠʨʽʚ ʤʽʩʴʢʠʤ 

ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʚʠʟʥʘʯʠʚ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦʾ ʜʫʤʢʠ ʚ ʮʴʦʤʫ 

ʥʘʧʨʷʤʢʫ. ʅʝʚʠʨʽʰʝʥʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʚʠʤʽʨʶʚʘʥʥʷ ʷʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʟʘʩʦʙʽʚ ʾʾ ʧʽʜʚʠʱʝʥʥʷ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʻʜʠ-

ʥʦʛʦ ʢʨʠʪʝʨʽʶ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ. ʇʦʩʪʘʻ ʧʦʪʨʝʙʘ ʚ ʨʦʟ-

ʨʦʙʮʽ ʝʬʝʢʪʠʚʥʦʾ ʤʝʪʦʜʠʢʠ ʨʦʟʧʦʜʽʣʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʥʘ ʤʘʨʰʨʫʪʽ, ʷʢʘ ʙʫʣʘ ʙ ʧʨʠ-

ʡʥʷʪʥʦ  ʁʜʣʷ ʨʠʥʢʦʚʠʭ ʚʽʜʥʦʩʠʥ ʽ ʟʘʜʦʚʦʣʴʥʷʣʘ ʟʘʧʣʘʥʦʚʘʥʫ ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ.  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʥʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʝʘʣʴʥʦ ʩʬʦʨʤʦʚʘʥʽʡ ʥʘ ʩʴʦʛʦʜ-

ʥ ̔ʧʦʪʨʝʙʽ ʪʘʢʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥ,ɹ ʟʘ ʷʢʦ ʾʟʘʙʝʟʧʝʯʫʚʘʣʠʩʷ ʙ ʝʢʦʥʦʤʽʯʥʽ ʽʥʪʝ-

ʨʝʩʠ ʧʝʨʝʚʽʟʥʠʢʽʚ ʪʘ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʧʘʩʘʞʠʨʽʚ ʜʦ ʷʢʦʩʪʽ.  
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ʈʆɿɼɯʃ 2 

ʆʈɻɸʅɯɿɸʎɯʗ ʇɽʈɽɺɽɿɽʅʔ ʇɸʉɸɾʀʈɯɺ ʄɯʉʔʂʀʄ ɻʈʆʄɸɼʉʔʂʀʄ 

ʊʈɸʅʉʇʆʈʊʆʄ ɿɸ ʂʈʀʊɽʈɯʗʄʀ ʗʂʆʉʊɯ 

 

 2.1 ʌʦʨʤʫʚʘʥʥʷ ʟʘʩʘʜ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʚʠʚʯʝʥʥʷ ʧʦʧʠʪʫ ʥʘ               

ʧʝʨʝʚʝʟʝʥʥʷ ʜʣʷ ʷʢʽʩʥʦʛʦ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʥʘʩʝʣʝʥʥʷ ʚ ʧʝʨʝʚʝʟʝʥʥʷʭ 

 

ʆʨʛʘʥʽʟʘʮʽʷ ʤʘʨʰʨʫʪʽʚ ʄʇʊʉ ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʨʝʘʣʴʥʠʤ ʧʘʩʘʞʠʨʦʧʦʪʦʢʘʤ, ʾʭ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʡ ʥʘʧʨʷʤʢʘʤ. ʇʘʩʘʞʠʨʦʧʦʪʦʢʠ ʫ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ ʙʝʟʧʝʨʝʨʚʥʦ ʟʤʽʥʶ-

ʶʪʴʩʷ ʚ ʯʘʩʽ (ʮʝ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʦʟʧʦʜʽʣʦʤ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʫ ʯʽʪʢʦʤʫ ʨʽʯʥʦʤʫ, 

ʪʠʞʥʝʚʦʤʫ ʪʘ ʜʦʙʦʚʦʤʫ ʨʠʪʤʘʭ) ʽ ʧʨʦʩʪʦʨʽ. ɿʤʽʥʠ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ 

ʧʣʘʥʫʚʘʥʥʽ ʡ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ, ʧʦʪʨʽʙʥʦ ʧʦʩʪʽʡʥʦ ʚʠʚʯʘʪʠ.  

ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʨʝʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʥʘʟʝʤʥʠʤ ʧʘʩʘʞʠʨʩʴʢʠʤ 

ʪʨʘʥʩʧʦʨʪʦʤ, ʦʜʥʠʤ ʟ̔ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʠʪʘʥʴ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʫ ʚʝʣʠʢʠʭ ʤʽʩ-

ʪʘʭ ʻ ʩʠʩʪʝʤʘʪʠʯʥʝ ʚʠʚʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʰʣʷʭʦʤ ʤʦʥʽʪʦʨʠʥʛʫ.  

ʄʦʥʽʪʦʨʠʥʛ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʽʚ ʜʘʩʪʴ ʟʤʦʛʫ ʢʦʨʠʛʫʚʘʪʠ 

ʜʽʶʯʽ ʤʝʨʝʞʽ ʤʘʨʰʨʫʪʽʚ; ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʟʘʜʦʚʦʣʴʥʷʪʠ ʧʦʧʠʪ ʥʘʩʝʣʝʥʥʷ ʥʘ 

ʧʝʨʝʚʝʟʝʥʥʷ; ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʨʘʥʩʧʦʨʪ, ʚʠʟʥʘʯʘʶʯʠ ʥʘʡʧʨʠʡʥʷʪʥʽʠhʡ 

ʽʥʪʝʨʚʘʣ ʨʫʭʫ ʥʘ ʤʘʨʰʨʫʪʽ ʡ ʨʦʟʨʘʭʦʚʫʚʘʠ ʝʬʝʢʪʠʚʥʠʡ ʨʦʟʢʣʘʜ ʨʫʭʫ ʤʘʨʰʨʫʪʫ; 

ʦʙʠʨʘʪʠ ʪʠʧ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ; ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʥʘʫʢʦʚʦ-ʦʙˇʨʫʥʪʦʚʘʥʽ ʪʘʨʠʬʠ ʜʣʷ 

ʩʧʣʘʪʠ ʟʘ ʧʨʦʾʟʜ ʽ ʚʠʟʥʘʯʘʪʠ ʦʙʩʷʛʠ ʢʦʤʧʝʥʩʘʮʽʾ ʧʝʨʝʚʽʟʥʠʢʘʤ ʟ̔ ʤʽʩʴʢʦʛʦ ʙʶʜʞʝʪʫ 

ʟʘ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʧʽʣʴʛʦʚʠʭ ʢʘʪʝʛʦʨʽʡ; ʫʢʣʘʜʘʪʠ ʜʦʛʦʚʦʨʠ ʟ ʧʝʨʝʚʽʟʥʠʢʘʤʠ, ʚ 

ʷʢʠʭ ʫʟʛʦʜʞʫʶʪʴʩʷ ʷʢ ʾʭ ʝʢʦʥʦʤʽʯʥʽ ʽʥʪʝʨʝʩʠ, ʪʘʢ ʽ ʧʨʘʚʘ ʧʘʩʘʞʠʨʽʚ. 

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʜʦʩʷʛʥʝʥʥʷ ʨʽʚʥʷ ʷʢʽʩʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʤʦ-

ʞʣʠʚʝ, ʧʝʨʝʜʫʩʽʤ, ʟʘ ʥʘʷʚʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʜʠʥʠʮʴ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʷʢʘ 

ʚ̔ʜʧʦʚʽʜʘʻ ʚʠʟʥʘʯʝʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʪʘ ʟʘ ʫʤʦʚʠ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʧʠʪʫ ʥʘ ʜʘʥʠʡ 

ʚʠʜ ʧʝʨʝʚʝʟʝʥʴ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʥʠʟʢʠ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʙ ʜʘʚʘʣʠ ʟʤʦʛʫ ʧʦʩʪʽʡʥʦ 

ʚʠʤʽʨʶʚʘʪʠ ʪʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʨʽʚʝʥʴ ʷʢʦʩʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʧʦʩʣʫʛ.  

ɿʘʨʘʟ ʧʦʢʘʟʥʠʢʠ, ʷʢʠʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʘʢʪʠʯʥʘ ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ, ʚʽʜʩʫʪʥʽ. ɰʭ 

ʥʝ ʤʦʞʫʪʴ ʟʘʤʽʥʠʪʠ ʦʢʨʝʤʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘ ʩʘʤʝ: ʟʘʚʘʥʪʘʞʝʥʽʩʪʴ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷ-
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ʥʢʘʭ ʤʘʨʰʨʫʪʫ ʘʙʦ ʚ ʮʽʣʦʤʫ ʥʘ ʤʘʨʰʨʫʪʽ ʚ ʨʽʟʥʽ ʧʨʦʤʽʞʢʠ ʯʘʩʫ; ʦʙʩʷʛ ʧʝʨʝʚʝʟʝʥʴ 

ʧʘʩʘʞʠʨʽʚ ʚ ʧʝʚʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ ʜʦʙʠ ʚ ʧʝʚʥʦʤʫ ʥʘʧʨʷʤʢʫ; ʩʝʨʝʜʥʷ ʚʽʜʩʪʘʥʴ ʧʝʨʝʤʽ-

ʱʝʥʥʷ ʧʘʩʘʞʠʨʽʚ; ʧʦʢʘʟʥʠʢʠ ʟʤʽʥʠ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʫ ʯʘʩʽ ʪʘ ʧʨʦʩʪʦʨʽ ï ʢʦʝʬʽʮʽʻʥʪʠ 

ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʟʘ ʤʽʩʷʮʷʤʠ ʨʦʢʫ, ʜʥʷʤʠ ʪʠʞʥʷ, ʛʦʜʠʥʘʤʠ ʜʦʙʠ, ʥʘʧʨʷʤʢʘʤʠ, ʜʽʣʷʥ-

ʢʘʤʠ ʤʘʨʰʨʫʪʫ; ʧʦʢʘʟʥʠʢʠ ʨʽʚʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʘʨ-

ʰʨʫʪʽ (ʚʠʪʨʘʪʠ ʯʘʩʫ ʥʘ ʧʝʨʝʤʽʱʝʥʥʷ, ʩʝʨʝʜʥʽʡ ʯʘʩ ʯʝʢʘʥʥʷ ʈʆ ʥʘ ʟʫʧʠʥʮʽ ʤʘʨʰʨʫʪʫ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʩʪʢʦʩʪʽ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ).  

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʱʦ ʚʽʜʩʫʪʥʽ ʚʽʜʤʦ-

ʚʠ ʫ ʧʦʩʘʜʮʽ ʚ ʈʆ,  ̒ʜʝʪʘʣʴʥʠʤʠ ʥʝʟʘʣʝʞʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʝʚʥʦʛʦ ʤʘʨʰʨʫʪʫ. 

ɺʦʜʥʦʯʘʩ, ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ, ʷʢ ʩʝʨʝʜʥʽʡ ʯʘʩ ʯʝʢʘʥʥʷ ʈʆ ʥʘ ʟʫʧʠʥʮʽ ʤʘʨʰʨʫʪʫ ʪʘ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʤʽʩʪʢʦʩʪʽ ʈʆ, ʟʘʣʝʞʘʪʴ ʚʽʜ ʨʦʟʢʣʘʜʫ ʨʫʭʫ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʜʽʷʥʦʛʦ ʨʫ-

ʭʦʤʦʛʦ ʩʢʣʘʜʫ. 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʫ ʷʢʦʩʪʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ: ʥʝʟʘʣʝʞʥʽʩʪɹ ʚʽʜ ʨʦʟʢʣʘʜʫ ʨʫʭʫ ʥʘ ʤʘʨʰʨʫʪʽ; 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʣʘʪʦʩʧʨʦʤʦʞʥʠʭ ʧʘʩʘʞʠʨʽʚ  ̔ʧʘʩʘʞʠʨʽʚ, ʷʢʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʧʽʣʴʛʘ-

ʤʠ ʥʘ ʦʧʣʘʪʫ ʧʨʦʾʟʜʫ; ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʧʦʰʫʢʫ ʨʝʡʩʫ ʤʘʨʰʨʫʪʫ ʪʘ ʨʦʟʨʘʭʫʥʢʫ 

ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ ʟʘ ʟʘʜʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ.  

ʊʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʘʩʘʞʠʨʦʦʙʤʽʥʫ ʟʫʧʠʥʦʢ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʝʟʦʥʫ ʨʦʢʫ, ʜʥʷ 

ʪʠʞʥʷ, ʜʽʘʧʘʟʦʥʫ ʯʘʩʫ ʜʦʙʠ ʽ ʧʣʘʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʘʩʘʞʠʨʽʚ ʤʦʞʫʪʴ ʙʫʪʠ:  

- ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʠʙʫʪʪʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʢʫ, ʧʘʩ./ʛʦʜ;  

- ʢʦʝʬʽʮʽʻʥʪ (ʦʮʽʥʢʘ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ) ʚʠʭʦʜʫ ʧʘʩʘʞʠʨʽʚ ʟ̔ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʦʜʠʥʠʮʽ ʥʘ ʟʫʧʠʥʮʽ. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʠʙʫʪʪʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʢʫ ï ʧʦʢʘʟʥʠʢ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʦ-

ʪʽʢ ʧʘʩʘʞʠʨʽʚ, ʷʢʽ ʧʨʠʙʫʣʠ ʥʘ ʟʫʧʠʥʢʫ ʡ ʯʝʢʘʁ ʪʴ ʥʘ ʧʦʩʘʜʢʫ ʜʦ ʈʆ ʚ ʧʘʩ./ʛʦʜ.  

ɺʽʜʦʙʨʘʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʠʭʦʜʫ ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʢʫ ʚ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 

ʯʘʩʫ ʜʦʙʠ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ 2.1.  
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ʈʠʩʫʥʦʢ 2.1 ï ɺʽʜʦʙʨʘʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʠʭʦʜʫ ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʢʫ ʚ ʚ̔-

ʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʯʘʩʫ ʜʦʙʠ 

 

ɼʣʷ ʦʧʠʩʫ ʧʘʩʘʞʠʨʦʦʙʤʽʥʫ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʚʠʭʦʜʫ ʥʘ ʟʫʧʠʥʮʽ ʧʘ-

ʩʘʞʠʨʽʚ, ʧʨʠʙʫʣʠʭ ʜʦ ʊʆ ʟ ʧʦʧʝʨʝʜʥʴʦʾ ʟʫʧʠʥʢʠ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʥʦʚʠʡ ʧʦʢʘʟʥʠʢ ï 

ʢʦʝʬʽʮʽʻʥʪ ʚʠʭʦʜʫ ʧʘʩʘʞʠʨʽʚ ʟ ʪʨʘʥʩʧʦʨʪʥʦʾ ʦʜʠʥʠʮʽ ʥʘ ʟʫʧʠʥʮʽ, ʷʢʠʡ ʨʦʟʨʘʭʦʚʫʻʪʴ-

ʩʷ ʟʘ ʚʠʨʘʟʦʤ (2.1):  

 

 jkjkʚʠxjk GPg ,,,, /=  ,      (2.1) 

 

ʜʝ jkg ,  ï ʢʦʝʬʽʮʽʻʥʪ ʚʠʭʦʜʫ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʧʨʠʙʫʣʠ ʥʘ ʟʫʧʠʥʢʫ j ʚ ʽʥʪʝʨʚʘʣʽ ʯʘ-

ʩʫ ʜʦʙʠk ;  

jkʚʠxP ,, ï ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʚʠʡʰʣʠ ʟ ʊʆ ʥʘ ʟʫʧʠʥʮʽ j ʚ ʽʥʪʝʨʚʘʣʽ ʯʘʩʫ ʜʦʙʠ 

k ;  

jkG , ï ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʧʨʠʙʫʣʠ ʚ ʊʆ ʥʘ ʟʫʧʠʥʢʫ j ʚ ʽʥʪʝʨʚʘʣʽ ʯʘʩʫ ʜʦʙʠ 

k . 

 ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ, ʢʦʣʠ ʪʨʘʥʩʧʦʨʪʥʽ ʧʝʨʝʚʝʟʝʥʥʷ ʟʜʽʡʩʥʶʶʪʴʩʷ ʷʢ ʜʝʨʞʘʚ-

ʥʠʤʠ ʪʘʢ ʽ ʧʨʠʚʘʪʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ, ʚʠʥʠʢ ʥʦʚʠʡ ʧʦʢʘʟʥʠʢ, ʷʢʠʡ ʪʝʞ ʭʘʨʘʢʪʝʨʠ-

ʟʫʻ ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ ï ʮʝ ʧʣʘʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʧʘʩʘʞʠʨʽʚ.  

ɚ 
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ʎʝʡ ʧʦʢʘʟʥʠʢ ʮʽʢʘʚʠʪʴ ʙʫʜʴ-ʷʢʦʛʦ ʧʝʨʝʚʽʟʥʠʢʘ, ʪʦʤʫ ʱʦ ʩʧʨʦʤʦʞʥʽʩʪʴ ʧʘʩʘ-

ʞʠʨʘ ʟʘʧʣʘʪʠʪʠ ʟʘ ʧʨʦʾʟʜ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʚʠʨʫʯʢʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʽʜʧʨʠ-

ʻʤʩʪʚʘ. 

ʇʣʘʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʧʘʩʘʞʠʨʽʚ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʷʢ ʚʽʜʩʦʪʦʢ ʧʘʩʘʞʠʨʽʚ, 

ʱʦ ʩʧʣʘʪʠʣʠ ʟʘ ʧʨʦʾʟʜ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʩʘʞʠʨʽʚ ʫ ʈʆ. ʈʦʟʤʝʞʫʚʘʥʥʷ ʧʘʩʘ-

ʞʠʨʽʚ ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ ʟʘ ʪʘʢʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ: ʧʽʣʴʛʦʚʠʢʠ, ʧʘʩʘʞʠʨʠ ʟ ʧʨʦʾʟʥʠʤʠ ʪʘ-

ʣʦʥʘʤʠ ʪʘ ʧʘʩʘʞʠʨʠ, ʷʢʽ ʩʧʣʘʯʫʶʪʴ ʟʘ ʧʨʦʾʟʜ ʛʦʪʽʚʢʦʶ. ɺʠʟʥʘʯʝʥʥʷ ʧʣʘʪʦʩʧʨʦʤʦʞ-

ʥʠʭ ʧʘʩʘʞʠʨʽʚ ʫ ʚʠʛʣʷʜʽ ʟʥʘʯʝʥʥʷ ʚʽʜʩʦʪʢʫ ʚʠʤʘʛʘʻ ʟʘʣʫʯʝʥʥʷ ʢʦʥʜʫʢʪʦʨʽʚ ʘʚʪʦʙʫʩʽʚ 

ʽ ʚʝʜʝʥʥʷ ʥʠʤʠ ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʙʣʽʢʫ, ʱʦ ʥʝʤʦʞʣʠʚʦ.  

ʋ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʽʥʰʠʡ ʰʣʷʭ, ʢʦʣʠ ʥʘ ʦʜʥʦʤʫ ʤʘʨʰʨʫʪʽ ʧʨʘʮʶʶʪʴ ʈʆ, ʷʢʽ 

ʥʘʣʝʞʘʪʴ ʢʦʤʫʥʘʣʴʥʦʤʫ ʽ ʧʨʠʚʘʪʥʦʤʫ ʧʝʨʝʚʽʟʥʠʢʘʤ. ʇʨʠ ʮʴʦʤʫ ʈʆ ʢʦʤʫʥʘʣʴʥʦʛʦ 

ʧʝʨʝʚʽʟʥʠʢʘ ʧʝʨʝʚʦʟʷʪʴ ʫʩʽ ʢʘʪʝʛʦʨʽʾ ʧʘʩʘʞʠʨʽʚ, ʘ ʈʆ ʧʨʠʚʘʪʥʦʛʦ ʧʝʨʝʚʽʟʥʠʢʘ ʟʜʽʡʩ-

ʥʶʶʪʴ ʚʽʜʙʽʨ ʧʘʩʘʞʠʨʽʚ ʟʘ ʦʟʥʘʢʦʶ ʩʧʣʘʪʠ ʟʘ ʧʨʦʾʟʜ ʛʦʪʽʚʢʦʶ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʧʨʦʚʦʜʷʪʴʩʷ ʨʦʟʜʽʣʴʥʽ ʦʧʠʩʠ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʤʘʨʰʨʫʪʫ.  

ɺʠʟʥʘʯʝʥʥʷ ʧʝʨʝʣʽʯʝʥʠʭ ʚʠʱʝ ʧʦʢʘʟʥʠʢʽʚ ʤʦʞʣʠʚʝ ʣʠʰʝ ʟʘ ʫʤʦʚʠ ʚʠʚʯʝʥʥʷ 

ʧʦʧʠʪʫ ʥʘʩʝʣʝʥʥʷ ʥʘ ʧʝʨʝʚʝʟʝʥʥʷ ʧʝʚʥʠʤ ʤʘʨʰʨʫʪʦʤ ʄʇʊʉ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʚʠʚʯʝʥʥʷ ʧʦʧʠʪʫ ʥʘʩʝʣʝʥʥʷ ʥʘ ʧʝʨʝʚʝʟʝʥʥʷ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦ-

ʚʘʭ ʚʢʣʶʯʘʻ ʪʘʢ̔ ʧʽʜʭʦʜʠ [2]: 

1. ʇʦʚʠʥʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʥʝ ʽʜʝʘʣʴʥʘ, ʘ ʨʝʘʣʴʥʘ ʤʦʜʝʣʴ ʬʦʨʤʫʚʘʥʥʷ ʧʦ-

ʧʠʪʫ ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫ. ʈʝʘʣʴʥʘ ʤʦʜʝʣʴ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ ʥʘ 

ʟʫʧʠʥʮʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʘʢʪʠʯʥʠʭ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ ʪʘ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʠʙʫʪʪʷ ʧʘʩʘ-

ʞʠʨʽʚ, ʱʦ ʻ ʧʘʨʘʤʝʪʨʦʤ ʧʨʦʩʪʽʰʦʛʦ ʧʦʪʦʢʫ, ʷʢʦʤʫ ʧʽʜʧʦʨʜ̫ʢʦʚʫʻʪʴʩʷ ʧʨʠʭʽʜ ʧʘʩʘ-

ʞʠʨʽʚ ʥʘ ʟʫʧʠʥʢʫ ʤʘʨʰʨʫʪʫ.  

ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʨʝʻʩʪʨʘʮʽʷ ʢʽʣʴʢʦʩʪʽ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʟʜʽʡʩʥʠʣʠ ʚʭʽʜ ʫ ʪʨʘ-

ʥʩʧʦʨʪʥʫ ʦʜʠʥʠʮʶ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʫʜʦʩʢʦʥʘʣʝʥʽʡ ʤʝʪʦʜʠʮʽ ʬʘʢʪʠʯʥʠʭ ʽʥʪʝʨʚʘʣʽʚ 

ʨʫʭʫ ʟʘʤʽʩʪʴ ʟʘʧʣʘʥʦʚʘʥʠʭ (ʱʦ ʚʣʘʩʪʠʚʦ ʪʠʧʦʚʽʡ ʤʝʪʦʜʠʮ)̔, ʜʘʻ ʟʤʦʛʫ ʦʙʩʪʝʞʫʚʘʪʠ 

ʚʩʽ ʽʥʪʝʨʚʘʣʠ ʯʘʩʫ ʨʦʙʦʪʠ ʪʨʘʥʩʧʦʨʪʫ, ʚʢʣʶʯʘʶʯʠ ʡ ʛʦʜʠʥʠ çʧʽʢè, ʢʦʣʠ ʤʦʞʫʪʴ ʩʫʪ-

ʪʻʚʦ ʟʨʦʩʪʘʪʠ ʬʘʢʪʠʯʥʽ ʽʥʪʝʨʚʘʣʠ ʨʫʭʫ ʚʥʘʩʣʽʜʦʢ ʟʤʝʥʰʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʰʚʠʜ-

ʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʦʜʠʥʠʮʴ.  
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2. ʇʦʚʠʥʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʥʦʚʘ ʩʫʢʫʧʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʦʧʠʪʫ ʥʘʩʝʣʝʥʥʷ ʥʘ ʧʝʨʝʚʝʟʝʥʥʷ ʥʘ ʟʫʧʠʥʢʘʭ ʤʽʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʤʘʨʰʨʫʪʫ, ʘ 

ʩʘʤʝ: ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʠʙʫʪʪʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʢʫ ʜʣʷ ʧʦʾʟʜʢʠ ʫ ʊʆ (ʚ ʧʘʩ./ʭʚ) ʽ ʢʦ-

ʝʬʽʮʽʻʥʪ ʚʠʭʦʜʫ ʧʘʩʘʞʠʨʽʚ ʽʟ ʪʨʘʥʩʧʦʨʪʥʦʾ ʦʜʠʥʠʮʽ, ʱʦ ʧʨʠʙʫʣʘ ʥʘ ʟʫʧʠʥʢʫ. ʈʝʻʩʪ-

ʨʘʮʽʷ ʡ ʦʙʨʦʙʢʘ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʦʢʨʝʤʦ ʜʣʷ ʈʆ ʤʘʨʰʨʫʪʫ, ʱʦ ʦʙʩʣʫʛʦ-

ʚʫʶʪʴʩʷ ʧʨʠʚʘʪʥʠʤʠ ʘʙʦ ʢʦʤʫʥʘʣʴʥʠʤʠ ʧʝʨʝʚʽʟʥʠʢʘʤʠ, ʜʘʩʪʴ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʽʥʬʦ-

ʨʤʘʮʽʶ ʧʨʦ ʧʣʘʪʦʩʧʨʦʤʦʞʥʠʭ ʧʘʩʘʞʠʨʽʚ ʽ ʧʘʩʘʞʠʨʽʚ ʧʽʣʴʛʦʚʠʭ ʢʘʪʝʛʦʨʽʡ.  

3. ɺʠʢʣʶʯʝʥʥʷ ʽʟ ʘʣʛʦʨʠʪʤʫ ʦʙʨʦʙʢʠ ʟʘʜʘʯ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʦʪʨʠʤʘʥʥʷʤ ʽʥʬʦʨ-

ʤʘʮʽʾ ʧʨʦ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʦʙʦʪʫ ʤʘʨʰʨʫʪʫ ʡ ʧʝʨʝʥʝʩʝʥʥʷ ʾʭ ʚʠʟʥʘ-

ʯʝʥʥʷ ʫ ʧʣʦʱʠʥʫ ʢʦʤʧôʁ ʪʝʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘ ʤʘʪʝʤʘʪʠʯʥʽʡ ʤʦʜʝʣʽ ʮʴʦʛʦ ʤʘʨ-

ʰʨʫʪʫ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʝʪʦʶ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʦʙʩʪʝʞʝʥʥʷ ʩʪʘʻ ʦʪʨʠʤʘʥʥʷ 

ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ, ʥʘʚʝʜʝʥʠʭ ʫ ʧ.2, ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʧʠʪʫ ʥʘʩʝʣʝʥʥʷ ʥʘ ʧʝʨʝ-

ʚʝʟʝʥʥʷ ʥʘ ʟʫʧʠʥʢʘʭ ʤʽʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʤʘʨʰʨʫʪʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʽʘʧʘʟʦʥʽʚ ʯʘ-

ʩʫ ʜʦʙʠ, ʜʥʽʚ ʪʠʞʥʷ (ʨʦʙʦʯʠʡ, ʚʠʭʽʜʥʠʡ, ʩʚʷʪʢʦʚʠʡ), ʩʝʟʦʥʽʚ ʨʦʢʫ (ʦʩʽʥʴ-ʟʠʤʘ, ʚʝʩʥʘ-

ʣʽʪʦ).  

ʆʙʨʦʙʢʘ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʦʛʦ ʘʣʛʦʨʠʪʤʫ çʧʨʦʛʨʘʤʥʦʛʦ ʧʘʢʝʪʫ 

ʧʦ ʨʦʙʦʪʽ ʟ ʝʣʝʢʪʨʦʥʥʠʤʠ ʪʘʙʣʠʮʷʤʠ Microsoft  ɽxcelè, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʤʦʞʣʠʚʦʩ-

ʪʷʭ ʚʚʦʜʫ ʽʥʬʦʨʤʘʮʽ ʾʜʦ ʝʣʝʢʪʨʦʥʥʦ ʾʪʘʙʣʠʮ,̔ ʚʠʢʦʥʘʥʥ̫ ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ ʥʘʜ 

ʜʘʥʠʤʠ ʨʽʟʥʠʭ ʪʠʧʽʚ (ʯʠʩʣʦʚʠʤʠ, ʣʦʛʽʯʥʠʤʠ, ʪʝʢʩʪʦʚʠʤʠ, ʯʘʩʦʚʠʤʠ, ʜʘʪʘʤʠ), ʨʦʙʠʪʠ 

ʩʦʨʪʫʚʘʥʥʷ ʡ ʛʨʫʧʫʚʘʥʥʷ ʜʘʥʠʭ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʙʫʜʦʚʘʥʽ ʬʫʥʢʮʽʾ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʩʪʘʪʠʩʪʠʢʠ ʪʘ ʽʥ.  

4. ɿʙʝʨʽʛʘʥʥʷ ʚ ʙʘʟʽ ʜʘʥʠʭ çʆʨʛʘʥʽʟʘʮʽʷ ʤʘʨʰʨʫʪʫè ʟʥʘʯʝʥʴ ʮʽʻʾ ʥʦʚʦʾ ʩʫʢʫʧʥʦ-

ʩʪʽ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʦʙʩʪʝʞʝʥʥʷ ʨʝʡʩʽʚ ʤʘʨʰʨʫʪʫ ʪʘ ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʦʧʠʪ ʥʘʩʝʣʝʥʥʷ ʥʘ ʧʝʨʝʚʝʟʝʥʥʷ ʥʘ ʟʫʧʠʥʢʘʭ ʤʽʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦ-

ʛʦ ʤʘʨʰʨʫʪʫ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ, ʜʥʽʚ ʪʠʞʥʷ (ʨʦʙʦʯʠʡ, ʚʠʭʽʜ-

ʥʠʡ, ʩʚʷʪʢʦʚʠʡ), ʩʝʟʦʥʽʚ ʧʦʪʦʯʥʦʛʦ ʨʦʢʫ (ʦʩʽʥʴ-ʟʠʤʘ, ʚʝʩʥʘ-ʣʽʪʦ), ʜʘʪʠ ʦʙʩʪʝʞʝʥʥʷ ʽ 

ʧʣʘʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʘʩʘʞʠʨʽʚ. ʉʪʨʫʢʪʫʨʘ ʨʝʣʷʮʽʡʥʠʭ ʪʘʙʣʠʮʴ ʚʢʘʟʘʥʦʾ ʚʠʱʝ ʙʘʟʠ 

ʜʘʥʠʭ ʥʘʚʝʜʝʥʘ ʚ ʨʦʙʦʪʽ [60]. 
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ʅʦʨʤʘʪʠʚʥʦ-ʜʦʚʽʜʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʦʙʩʪʝʞʝʥʥʷ, ʥʘ-

ʜʘʻʪʴʩʷ ʧʝʨʝʚʽʟʥʠʢʘʤʠ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʧʝʨʝʚʝʟʝʥʥʷ ʥʘ ʤʘʨʰʨʫʪʽ. ɺʦʥʘ ʚʢʣʶʯʘʻ ʜʦ-

ʢʫʤʝʥʪʠ: ʥʘʨʷʜ ʨʦʙʦʪʠ ʘʚʪʦʙʫʩʽʚ ʥʘ ʧʦʪʦʯʥʠʡ ʤʽʩʷʮʴ ʧʦʪʦʯʥʦʛʦ ʨʦʢʫ; ʩʭʝʤʘ ʤʘʨʰ-

ʨʫʪʫ; ʘʢʪ ʚʠʤʽʨʶʚʘʥʥʷ ʜʦʚʞʠʥʠ ʤʘʨʰʨʫʪʫ ʪʘ ʧʨʦʙʥʦʛʦ ʨʝʡʩʫ; ʛʨʘʬʽʢ ʨʦʙʦʪʠ ʘʚʪʦʙʫ-

ʩʽʚ ʥʘ ʤʘʨʰʨʫʪʽ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʜʥʽʚ ʪʠʞʥʷ (ʨʦʙʦʯʠʡ, ʥʝʨʦʙʦʯʠʡ) ʜʣʷ ʚʽʜʧʦʚʽʜʥʦ-

ʛʦ ʩʝʟʦʥʫ ʨʦʢʫ (ʦʩʽʥʴ-ʟʠʤʘ, ʚʝʩʥʘ-ʣʽʪʦ); ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʥʘ ʘʚʪʦʙʫ-

ʩʥʦʤʫ ʤʘʨʰʨʫʪʽ. 

ʇʨʦʚʝʜʝʥʥʷ ʦʙʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʥʘ ʤʘʨʰʨʫʪʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʘʙʣʠʯ-

ʥʠʤ ʤʝʪʦʜʦʤ.  

ʎʝʡ ʤʝʪʦʜ ʚʠʷʚʠʚʩʷ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ, ʪʦʤʫ ʱʦ ʚʽʥ ʜʘʻ 

ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʪʦʯʥʫ ʡ ʧʦʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʭʽʜ ʽ ʚʠʭʽʜ ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʢʘʭ 

ʤʘʨʰʨʫʪʫ ʥʘ ʢʦʞʥʦʤʫ ʨʝʡʩ.̔  

ʄʝʪʦʜ ʦʙʩʪʝʞʝʥʥʷ, ʱʦ ʧʨʦʧʦʥʫʻʪʴʩʷ, ʚʽʜʨʽʟʥʷʻʪʩɹʷ ʚʽʜ ʪʠʧʦʚʦʛʦ ʤʝʪʦʜʫ ʪʠʤ, 

ʱʦ ʨʘʟʦʤ ʽʟ ʨʝʻʩʪʨʘʮʽʻʶ ʚʭʦʜʫ ʡ ʚʠʭʦʜʫ ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʮʽ, ʨʝʻʩʪʨʫʻʪʴʩʷ ʯʘʩ ʚ̔ -

ʜ'ʾʜʫ ʧʦʧʝʨʝʜʥʴʦʛʦ ʡ ʧʦʪʦʯʥʦʛʦ ʘʚʪʦʙʫʩʘ ʚʽʜ ʟʫʧʠʥʢʠ. ʂʨʽʤ ʪʦʛʦ, ʤʝʪʦʜ ʧʦʪʨʝʙʫʻ 

ʟʥʘʯʥʦ ʤʝʥʰʦ ʾʢʽʣʴʢʦʩʪ̔ ʦʙʣʽʢʦʚʮʽʚ.  

ɺ ʦʙʩʪʝʞʝʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʽʣʴʢʠ ʜʚʘ ʘʚʪʦʙʫʩʠ, ʷʢʽ ʟʘ ʨʦʟʢʣʘʜʦʤ ʧʨʘʮʶ-

ʶʪʴ ʧʦʩʣʽʜʦʚʥʦ. ʋ ʧʝʨʰʦʤʫ ʟ ʥʠʭ, ʱʦ ʻ ʜʦʧʦʤʽʞʥʠʤ, ʨʝʻʩʪʨʫʻʪʴʩʷ ʪʽʣʴʢʠ ʯʘʩ ʚʽʜ'ʾʟʜʫ 

ʽʟ ʟʫʧʠʥʢʠ, ʫ ʜʨʫʛʦʤʫ, ʱʦ ʻ ʛʦʣʦʚʥʠʤ, ʨʝʻʩʪʨʫʻʪʴʩʷ ʯʘʩ ʚʽʜ'ʾʟʜʫ ʽʟ ʟʫʧʠʥʢʠ, ʚʭʽʜ ʽ ʚʠ-

ʭʽʜ ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʮʽ.  

ɼʦʧʦʤʽʞʥʠʡ ʘʚʪʦʙʫʩ ʧʦʚʠʥʝʥ ʤʘʪʠ ʪʘʢʫ ʧʘʩʘʞʠʨʦʤʽʩʪʢʽʩʪʴ, ʱʦʙ ʟʘʙʠʨʘʪʠ ʚʩʽʭ 

ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʮʽ.  

ɸʥʘʣʦʛʽʯʥʠʡ ʨʝʟʫʣʴʪʘʪ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʰʣʷʭʦʤ ʙʽʣʴʰ ʨʘʥʥʴʦʛʦ ʧʦʯʘʪʢʫ ʨʝʡ-

ʩʽʚ ʜʣʷ ʛʦʣʦʚʥʦʛʦ ʡ ʜʦʧʦʤʽʞʥʦʛʦ ʘʚʪʦʙʫʩʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʩʥʫʶʯʦʛʦ ʨʦʟʢʣʘʜʫ. ʂʦʥ-

ʢʨʝʪʥʠʡ ʚʘʨʽʘʥʪ ʩʭʝʤʠ ʦʙʩʪʝʞʝʥʥʷ ʩʣʽʜ ʦʙʠʨʘʪʠ ʥʘ ʦʩʥʦʚʽ ʜʦʤʦʚʣʝʥʦʩʪʽ ʟ ʢʝʨʽʚʥʠʮʪ-

ʚʦʤ ʘʚʪʦʙʫʩʥʦʛʦ ɸʊʇ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʦʾ ʤʝʪʦʜʠʢʠ ʟʘʙʝʟʧʝʯʫʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʥʘ ʝʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʘʨʰʨʫʪʫ, ʤʽʥʽʤʽ-

ʟʫʻ ʟʘʣʫʯʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʽʟ ʙʦʢʫ ʧʝʨʝʚʽʟʥʠʢʽʚ, ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʨʫʭʫ, ʧʦʙʫʜʦʚʠ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʪʘ-
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ʨʠʬʽʚ, ʚʠʟʥʘʯʝʥʥʷ ʢʦʤʧʝʥʩʘʮʽʡ ʧʝʨʝʚʽʟʥʠʢʘʤ ʟʘ ʧʝʨʝʚʝʟʝʥʥʷ ʧʽʣʴʛʦʚʠʭ ʢʘʪʝʛʦʨʽʡ ʧʘ-

ʩʘʞʠʨʽʚ.  

ʋ ʪʘʙʣʠʮʽ 2.1 ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʥʘʷʚʥʦʾ ʡ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʤʝʪʦ-

ʜʠʢ.  

ɼʣʷ ʢʨʘʱʦʾ ʥʘʦʯʥʦʩʪʽ, ʽʟ ʧʦʨʽʚʥʷʥʥʷ ʚʠʢʣʶʯʝʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ 

ʦʙʦʭ ʤʝʪʦʜʠʢʘʭ.  

 ʊʘʙʣʠʮʷ 2.1 ï ʇʦʨʽʚʥʷʥʥʷ ʥʘʷʚʥʦʾ ʡ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʤʝʪʦʜʠʢ 
 

 ̄

ʧ/ʧ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʬʘʢʪʦʨʘ, 

ʱʦ ʚʨʘʭʦʚʫʻʪʴʩʷ ʫ ʚʜʦʩ-

ʢʦʥʘʣʝʥʽʡ ʤʝʪʦʜʠʮʽ 

ʆʧʠʩ ʚʧʣʠʚʫ ʬʘʢʪʦʨʘ 

1 ʌʘʢʪʠʯʥʠʡ ʽʥʪʝʨʚʘʣ ʯʘʩʫ, 

ʟʘ ʷʢʠʡ ʧʘʩʘʞʠʨʠ ʧʨʠʙʫ-

ʣʠ ʥʘ ʟʫʧʠʥʢʫ ʤʘʨʰʨʫʪʫ 

ʂʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʮʽ ʤʘʨʰʨʫʪʫ ʧʨʷʤʦ ʧʨʦ-

ʧʦʨʮʽʡʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʪʝʨʚʘʣʫ ʯʘʩʫ, ʱʦ ʚʽʜʦʢʨʝʤʣʶʻ 

ʯʘʩ ʧʨʠʙʫʪʪʷ ʥʘ ʟʫʧʠʥʢʫ ʊʆ ʧʦʪʦʯʥʦʛʦ ʡ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʨʝʡʩʽʚ. ʅʘʷʚʥʘ ʤʝʪʦʜʠʢʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʣʘʥʦʚʠʡ 

ʥ̔ʪʝʨʚʘʣ ʨʫʭʫ, ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʪʦʯʥʦʩʪ̔ ʟʙʦʨʫ ʜʘʥʠʭ ʫ 

ʛʦʜʠʥʠ, ʢʦʣʠ ʧʦʨʫʰʫʻʪʴʩʷ ʧʣʘʥʦʚʠʡ ʽʥʪʝʨʚʘʣ ʨʫʭʫ. 

ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʜʦ ʪʘʢʠʭ ʛʦʜʠʥ ʥʘʣʝʞʘʪʴ ʛʦʜʠʥʠ 

çʧʽʢè.  

2 ʆʙʩʪʝʞʫʶʪʴʩʷ ʦʜʥʘʢʦʚʽ 

ʨʝʡʩʠ ʤʘʨʰʨʫʪʫ, ʨʽʟʥʽ ʟʘ 

ʜʘʪʦʶ ʚʠʢʦʥʘʥʥʷ, ʘʣʝ ʦʜ-

ʥʘʢʦʚʽ ʟʘ ʜʥʝʤ ʪʠʞʥʷ 

ɼʘʻ ʟʤʦʛʫ ʟʚʫʟʠʪʠ ʽʥʪʝʨʚʘʣ ʦʙʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦ-

ʢʽʚ ʜʦ ʽʥʪʝʨʚʘʣʫ ʨʝʡʩʫ  

3 ʆʙʩʪʝʞʫʶʪʴʩʷ ʨʽʟʥʽ ʨʦ-

ʙʦʯʽ ʜʥʽ ʪʠʞʥʷ 

ɼʘʻ ʟʤʦʛʫ ʚʠʢʣʶʯʠʪʠ ʚʠʧʘʜʢʦʚʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʫ, ʱʦ 

ʤʦʞʫʪʴ ʧʨʦʷʚʣʷʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʚʥʦʛʦ ʜʥʷ ʪʠʞʥ.̫ 

4 ʆʙ'ʻʢʪʦʤ ʦʙʩʪʝʞʝʥʥʷ ʻ 

ʧʘʨʘ ʧʦʩʣʽʜʦʚʥʠʭ ʨʝʡʩʽʚ 

ʤʘʨʰʨʫʪʫ. ʈʝʡʩ, ʱʦ, ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʯʘʩʫ ʚʠ-

ʢʦʥʘʥʥʷ, ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʜʨʫʛʠʤ, ʥʘʟʠʚʘʻʪʴʩʷ ʛʦ-

ʣʦʚʥʠʤ.  

ʆʙʣʽʢʦʚʮʽ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʪʨʘʥʩʧʦʨʪʥʽʡ ʦʜʠʥʠʮʽ ʛʦ-

ʣʦʚʥʦʛʦ ʨʝʡʩʫ, ʧʨʦʚʦʜʷʪʴ ʦʙʣʽʢ ʯʘʩʫ ʚʽʜ'ʾʟʜʫ ʽʟ ʟʫʧʠʥʢʠ 

ʡ ʦʙʣʽʢ ʚʭʦʜʫ ʪʘ ʚʠʭʦʜʫ ʧʘʩʘʞʠʨʽʚ. ʆʙʣʽʢʦʚʮ,̔ ɦ ʦ ʟʥʘ-

ʭʦʜʷʪʴʩʷ ʫ ʪʨʘʥʩʧʦʨʪʥʽʡ ʦʜʠʥʠʮʽ ʜʦʧʦʤʽʞʥʦʛʦ ʨʝʡʩʫ, 

ʧʨʦʚʦʜʷʪʴ ʪʽʣʴʢʠ ʦʙʣʽʢ ʯʘʩʫ ʚʽʜ'ʾʟʜʫ ʽʟ ʟʫʧʠʥʢʠ. ʊʘʢʘ 

ʦʨʛʘʥʽʟʘʮʽʷ ʨʦʙʦʪʠ ʜʘʻ ʟʤʦʛʫ ʚʠʢʦʥʫʚʘʪʠ ʦʙʩʪʝʞʝʥʥʷ 

ʥʝʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʦʙʣʽʢʦʚʮʽʚ (3ï5 ʦʩʽʙ). 

5 ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʟʘʜʘʥʦʾ 

ʪʦʯʥʦʩʪʽ ʨʝʟʫʣʴʪʫʶʯʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʚʠʟʥʘʯʘʣʠʩʷ 

ʧʦʪʨʽʙʥʽ ʦʙʩʷʛʠ ʦʙʩʪʝ-

ʞʝʥʴ 

ʅʘ ʦʩʥʦʚʽ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʧʦʯʘʪʢʦʚʦʾ ʩʝʨʽʾ ʦʙʩʪʝʞʝʥʴ, 

ʱʦ ʚʢʣʶʯʘʻ ʪʨʠ ʨʝʡʩʠ ʟ ʦʜʥʘʢʦʚʠʤʠ ʥʦʤʝʨʘʤʠ, ʱʦ ʢʫ-

ʨʩʫʶʪʴ ʟʘ ʦʜʥʠʤ ʛʨʘʬʽʢʦʤ ʤʘʨʰʨʫʪʫ, ʜʣʷ ʟʘʜʘʥʦʾ ʧʦ-

ʭʠʙʢʠ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʫʶʯʦʛʦ 

ʧʦʢʘʟʥʠʢʘ, ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʧʦʪʨʽʙʥʽ ʦʙʩʷʛʠ ʦʙʩʪʝʞʝʥʴ.  
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ʂʽʥʝʮʴ ʪʘʙʣʠʮʽ 2.1 

 ̄

ʧ/ʧ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʬʘʢʪʦʨʘ, 

ʱʦ ʚʨʘʭʦʚʫʻʪʴʩʷ ʫ ʚʜʦʩ-

ʢʦʥʘʣʝʥʽʡ ʤʝʪʦʜʠʮʽ 

 

ʆʧʠʩ ʚʧʣʠʚʫ ʬʘʢʪʦʨʘ 

6 ʈʝʟʫʣʴʪʘʪʦʤ ʦʙʨʦʙʢʠ ʜʘ-

ʥʠʭ ʦʙʩʪʝʞʝʥʴ ʻ ʥʘʙʽʨ ʧʝ-

ʨʚʠʥʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʘʩʘʞʠ-

ʨʦʧʦʪʦʢʠ ʟʫʧʠʥʦʢ ʤʘʨʰ-

ʨʫʪʫ ʽ, ʚʦʜʥʦʯʘʩ, ʥʝ ʟʘʣʝ-

ʞʘʪʴ ʚʽʜ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ 

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʟʫʧʠʥʦʢ ʤʘʨʰʨʫ-

ʪʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʝʨʝʜʥʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʠʙʫʪʪʷ 

ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʢʫ ʚ ʧʘʩ./ʭʚ ʽ ʢʦʝʬʽʮʽʻʥʪ ʚʠʭʦʜʫ ʧʘ-

ʩʘʞʠʨʘ ʥʘ ʟʫʧʠʥʮʽ ʤʘʨʰʨʫʪʫ. ʆʙʠʜʚʘ ʧʦʢʘʟʥʠʢʘ ʥʝ ʟʘ-

ʣʝʞʘʪʴ ʚʽʜ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ ʡ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ 

ʪʽʣʴʢʠ ʧʨʠ ʦʙʩʪʝʞʝʥʥʽ ʤʘʨʰʨʫʪʫ. ɺʦʥʠ ʻ ʧʝʨʚʠʥʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʤʘʨʰʨʫʪʫ. ʋʩʽ ʽʥʰʽ ʧʦʢʘʟʥʠʢʠ ʤʘʨʰʨʫʪʫ 

(ʥʘʧʨʠʢʣʘʜ, ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʠʭ ʧʘʩʘʞʠʨʽʚ ʟʘ ʦʙʝʨʪʦ-

ʚʠʡ ʨʝʡʩ, ʟʘʚʘʥʪʘʞʝʥʥʷ ʩʘʣʦʥʫ ʊʆ ʱʦʜʦ ʧʝʨʝʛʦʥʽʚ ʤʘ-

ʨʰʨʫʪʫ ʪʘ ʽʥ.) ʟʘʣʝʞʘʪʴ ʚʽʜ ʬʘʢʪʠʯʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ, 

ʚʽʜ ʧʘʩʘʞʠʨʦʤʽʩʪʢʦʩʪʽ ʊʆ, ʧʨʘʚʠʣ ʚʽʜʙʦʨʫ ʧʘʩʘʞʠʨʽʚ ʽ, 

ʪʘʢʠʤ ʯʠʥʦʤ, ʻ ʚʪʦʨʠʥʥʠʤʠ. ɿʙʝʨʝʞʝʥʥʶ ʫ ʙʘʟʽ ʜʘʥʠʭ 

ʧʽʜʣʷʛʘʶʪʴ ʪʽʣʴʢʠ ʧʝʨʚʠʥʥʽ ʧʦʢʘʟʥʠʢʠ ʤʘʨʰʨʫʪʫ. 

7 ʇʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʊʆ ʥʘ 

ʤʘʨʰʨʫʪʽ, ʱʦ ʟʘʣʝʞʘʪʴ 

ʚʽʜ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ, ʥʝ 

ʩʣʽʜ ʚʠʟʥʘʯʘʪʠ ʰʣʷʭʦʤ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʦʙʩʪʝʞʝʥ-

ʥʷ. 

ʗʢʱʦ ʯʘʩ ʧʨʠʙʫʪʪʷ ʊʆ ʥʘ ʟʫʧʠʥʢʠ ʧʨʠ ʦʙʩʪʝʞʝʥʥʽ ʚʽʜ-

ʨʽʟʥʷʚʩʷ ʚʽʜ ʧʣʘʥʦʚʦʛʦ ʯʘʩʫ, ʨʦʟʨʘʭʫʥʦʢ ʟʥʘʯʝʥʴ ʚʪʦ-

ʨʠʥʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʙʦʪʠ ʊʆ ʥʘ ʤʘʨʰʨʫʪʽ ʥʝ ʤʘʻ ʩʝʥ-

ʩʫ. ɺʪʦʨʠʥʥʽ ʧʦʢʘʟʥʠʢʠ ʩʣʽʜ ʚʠʟʥʘʯʘʪʠ ʥʘ ʤʦʜʝʣʽ ʨʝʡʩʫ 

ʤʘʨʰʨʫʪʫ, ʜʝ ʫʩʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʫ, ʢʨʽʤ ʧʝʨʚʠʥʥʠʭ ʧʦ-

ʢʘʟʥʠʢʽʚ ʤʘʨʰʨʫʪʫ, ʤʦʞʥʘ ʚʠʢʣʶʯʘʪʠ.  

 

ɼʘʥʽ ʧʨʦ ʦʙʩʷʛ ʽ ʭʘʨʘʢʪʝʨ ʧʘʩʘʞʠʨʦʦʙʤʽʥʫ  ʟʫʧʠʥʦʢ ʤʘʨʰʨʫʪʫ ï ʥʝʦʙʭʽʜʥʘ 

ʫʤʦʚʘ ʜʣʷ ʦʙôʻʢʪʠʚʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʪʘʢʠʭ ʚʘʞʣʠʚʠʭ 

ʟʘʜʘʯ: ʧʝʨʩʧʝʢʪʠʚʥʝ ʡ ʧʦʪʦʯʥʝ ʧʣʘʥʫʚʘʥʥʷ ʧʝʨʝʚʝʟʝʥʴ; ʢʦʨʠʛʫʚʘʥʥʷ ʤʘʨʰʨʫʪʥʦʾ 

ʩʭʝʤʠ; ʚʠʙʽʨ ʪʠʧʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ; ʦʨʛʘʥʽʟʘʮʽʷ ʨʫʭʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʣʽʧʰʝʥʥʷ 

ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʴ; ʧʽʜʚʠʱʝʥʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʨʦʙʦʪʠ ʤʘʨʰʨʫʪʫ; ʝʬʝʢʪʠʚʥʽʩʪɹ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ; ʩʢʣʘʜʘʥʥʷ ʨʦʟʢʣʘʜʫ ʨʫʭʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʚʥʷ ʷʢʦʩʪʽ 

ʧʝʨʝʚʝʟʝʥʴ.  

ʅʘʚʝʜʝʥʽ ʟʘʩʘʜʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʚʠʚʯʝʥʥʷ ʧʦʧʠʪʫ ʥʘʩʝʣʝʥʥʷ ʥʘ ʧʝʨʝ-

ʚʝʟʝʥʥʷ ʥʘ ʤʽʩʴʢʦʤʫ ʧʘʩʘʞʠʨʩʴʢʦʤʫ ʤʘʨʰʨʫʪʽ [2] ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʧʝʨʝʜʙʘʯʘʁ ʪʴ 

ʥʘʩʪʫʧʥʝ: 

ï ʟʤʽʥʶʻʪʴʩʷ ʥʘʙʽʨ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʦʧʠʪ ʥʘʩʝʣʝʥʥʷ ʥʘ ʧʝʨʝ-

ʚʝʟʝʥʥʷ. ʎʝʡ ʥʘʙʽʨ ʚʢʣʶʯʘʻ ʧʦʢʘʟʥʠʢʠ: ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʠʙʫʪʪʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥ-

ʢʫ ʜʣʷ ʧʦʾʟʜʢʠ ʫ ʪʨʘʥʩʧʦʨʪʥʽʡ ʦʜʠʥʠʮʽ (ʧʘʩ./ʭʚ) ʽ ʢʦʝʬʽʮʽʻʥʪ ʚʠʭʦʜʫ ʧʘʩʘʞʠʨʽʚ ʽʟ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʦʜʠʥʠʮʽ, ʱʦ ʧʨʠʙʫʣʘ ʥʘ ʟʫʧʠʥʢʫ;  
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ï ʟʤʽʥʶʻʪʴʩʷ ʦʨʛʘʥʽʟʘʮʽʷ ʧʨʦʚʝʜʝʥʥʷ ʦʙʩʪʝʞʝʥʥʷ ʧʦʧʠʪʫ ʥʘʩʝʣʝʥʥʷ ʥʘ ʧʝʨʝʚʝ-

ʟʝʥʥʷ ʥʘ ʤʽʩʴʢʦʤʫ ʧʘʩʘʞʠʨʩʴʢʦʤʫ ʤʘʨʰʨʫʪʽ; ʟʤʽʥʶʻʪʴʩʷ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʤʽʩʴ-

ʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʤʘʨʰʨʫʪʫ [59], ʷʢʘ ʷʚʣʷʻ ʩʦʙʦʶ ʩʫʢʫʧʥʽʩʪ ɹʟʫʧʠʥʦʢ ʦʜʥʦʛʦ ʦʙʝ-

ʨʪʦʚʦʛʦ ʨʝʡʩʫ, ʷʢʠʡ ʦʙʩʣʫʛʦʚʫʻʪʴʩʷ ʧʝʚʥʠʤ ʚʠʧʫʩʢʦʤ (ʛʨʘʬʽʢʦʤ) ʈʆ; ʟʤʽʥʶʻʪʴʩʷ ʘʣ-

ʛʦʨʠʪʤ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʦʙʩʪʝʞʝʥʥʷ ʥʘ ʦʩʥʦʚʽ çʧʨʦʛʨʘʤʥʦʛʦ ʧʘʢʝʪʫ ʧʦ ʨʦʙʦʪʽ ʟ ʝʣʝʢʪ-

ʨʦʥʥʠʤʠ ʪʘʙʣʠʮʷʤʠ Microsoft  ɽxcelè; ʟʤʽʥʶʻʪʴʩʷ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʧʦʢʘʟ-

ʥʠʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʦʧʠʪ ʥʘʩʝʣʝʥʥʷ ʥʘ ʧʝʨʝʚʝʟʝʥʥʷ. ʊʘʢʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʩʪʘʻ 

ʽʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ (ʥʘʧʨʠʢʣʘʜ, ʉʋɹɼ 

Access).  

ʈʝʘʣʽʟʘʮʽʷ ʚʢʘʟʘʥʠʭ ʟʘʩʘʜ ʫʪʚʦʨʶ ̒ʥʦʚʫ ʤʝʪʦʜʠʢʫ ʚʠʚʯʝʥʥʷ ʧʦʧʠʪʫ ʥʘʩʝʣʝʥʥʷ 

ʥʘ ʧʝʨʝʚʝʟʝʥʥʷ ʥʘ ʤʽʩʴʢʦʤʫ ʧʘʩʘʞʠʨʩʴʢʦʤʫ ʤʘʨʰʨʫʪʽ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ.  

 

 2.2 ʆʨʛʘʥʽʟʘʮʽʡʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʟʘʩʘʜʠ ʤʦʥʽʪʦʨʠʥʛʫ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʥʘ          

ʤʘʨʰʨʫʪʘʭ ʄʇʊʉ 

 

ʂʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ, ʱʦ ʚʢʣʶʯʘʶʪʴʩʷ ʜʦ ʦʙʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʟʫʧʠʥʦʢ 

ʤʘʨʰʨʫʪʫ, ʤʘʻ ʢʣʶʯʦʚʝ ʟʥʘʯʝʥʥʷ. ɺʽʜ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʟʘʣʝʞʘʪʴ: ʚʠʪʨʘʪʠ ʯʘʩʫ ʦʙʣʽ-

ʢʦʚʮʽʚ; ʦʙʩʷʛ ʜʘʥʠʭ ʦʙʩʪʝʞʝʥʥʷ; ʦʙʩʷʛ ʜʘʥʠʭ ʦʙʨʦʙʢʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʫʶʯʦʾ 

ʽʥʬʦʨʤʘʮʽʾ; ʚʘʨʪʽʩʪʴ ʨʦʙʽʪ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʦʙʩʪʝʞʝʥʥʷʤ ʤʘʨʰʨʫʪʫ; ʚʘʨʪʽʩʪʴ ʨʦʙʽʪ, 

ʧʦʚôʷʟʘʥʠʭ ʽʟ ʦʪʨʠʤʘʥʥʷʤ ʨʝʟʫʣʴʪʫʶʯʦʾ ʽʥʬʦʨʤʘʮʽʾ.  

ʅʘ ʢʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ ʚʧʣʠʚʘʻ: ʜʽʘʧʘʟʦʥ ʯʘʩʫ ʨʦʙʦʪʠ ʤʘʨʰʨʫʪʫ; ʯʘʩ ʦʙʝʨʪʦʚʦʛʦ 

ʨʝʡʩʫ; ʽʥʪʝʨʚʘʣ ʯʘʩʫ ʜʦʙʠ, ʜʣʷ ʷʢʦʛʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʨʝʟʫʣʴʪʫʶʯʽ ʧʦʢʘʟʥʠʢʠ; ʢʽʣʴʢʽʩʪʴ 

ʟʘʤʽʨʽʚ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʡʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ.  

ʂʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ ʤʘʨʰʨʫʪʫ, ʱʦ ʦʙʩʪʝʞʫʻʪʴʩʷ ʦʜʥʽʻʶ ʙʨʠʛʘʜʦʶ ʦʙʣʽʢʦʚʮʽʚ ʟʘ 

ʜʦʙʫ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʦʨʤʫʣʦʶ (2.2), ʘ ʢʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ ʤʘʨʰʨʫʪʫ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʦʙ-

ʩʪʝʞʝʥʥʶ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ (2.3):  

 

ʦʙʤʨʧʤʨʢʨʝʡʩʜʝʥʴ tʊʊʂ /)( ...... -º ,               (2.2) 

 

ʜʦʙʟʘʤʨʝʡʩʜʝʥʴʨʝʡʩ ttʂʂʂ /ÖÖ= ,               (2.3) 
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ʜʝ ... ʤʨʢʊ   ï ʯʘʩ ʢʽʥʮʷ ʨʦʙʦʪʠ ʤʘʨʰʨʫʪʫ .ʤ ,ʛʦʜ.; 

 ... ʤʨʧʊ ï  ʯʘʩ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʤʘʨʰʨʫʪʫ .ʤ, ʛʦʜ.;  

ʦʙt  ï  ʯʘʩ ʦʙʝʨʪʦʚʦʛʦ ʨʝʡʩʫ ʤʘʨʰʨʫʪʫ .ʤ, ʛʦʜ.; 

 ʨʝʡʩʜʝʥʴʂ  ï ʢʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ, ʱʦ ʚʠʢʦʥʫʻ ʊʆ ʟ ʦʙʣʽʢʦʚʮʷʤʠ ʧʨʠ ʦʙʩʪʝʞʝʥʥʽ ʤʘʨ-

ʰʨʫʪʫ ʤ ʥʘ ʧʨʦʪʷʟʽ ʦʜʥʦʛʦ ʜʥʷ. ʉʧʽʚʧʘʜʘʻ ʟ ʢʽʣʴʢʽʩʪʶ ʨʝʡʩʽʚ ʢʦʨʽʥʥʦʛʦ ʛʨʘʬʽʢʘ ʤʘʨ-

ʰʨʫʪʫ;  

ʟʘʤʂ   ï  ʢʽʣʴʢʽʩʪʴ ʟʘʤʽʨʽʚ ʧʦʢʘʟʥʠʢʘ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ 

( ʟʘʤʂ =3);  

 ʜt  ï  ʨʦʟʤʽʨ ʜʽʘʧʘʟʦʥʫ ʯʘʩʫ ʜʦʙʠ, ʜʣʷ ʷʢʦʛʦ ʟʥʘʭʦʜʠʪʴʩʷ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʦ-

ʢʘʟʥʠʢʘ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ (ʜt =1 ʛʦʜʠʥʘ);  

ʨʝʡʩʂ  ï ʢʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ ʤʘʨʰʨʫʪʫ ʤ, ʱʦ ʧʽʜʣʷʛʘʻ ʦʙʩʪʝʞʝʥʥʶ. 

ʇʨʦʚʝʜʝʤʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʯʘʩʫ ʦʙʝʨʪʦʚʦʛʦ ʨʝʡʩʫ ʥʘ ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ ʦʙ-

ʩʪʝʞʝʥʥʷ. ʉʧʦʯʘʪʢʫ ʨʦʟʨʘʭʫʻʤʦ ʢʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ, ʱʦ ʦʙʩʪʝʞʫʶʪʴʩʷ, ʜʣʷ ʤʘʨʰʨʫʪʫ, ʚ 

ʷʢʦʛʦ ʯʘʩ ʦʙʝʨʪʦʚʦʛʦ ʨʝʡʩʫ tʜ ʜʦʨʽʚʥʶʻ 1 ʛʦʜʠʥʽ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʩʧʽʚʧʘʜʘʻ ʽʟ ʪʨʠʚʘʣʽ-

ʩʪʶ ʜʽʘʧʘʟʦʥʫ ʯʘʩʫ ʜʦʙʠ tʜ=1 ʛʦʜʠʥʘ), ʜʣʷ ʷʢʦʛʦ ʚʠʨʘʭʦʚʫʻʪʴʩʷ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʦ-

ʢʘʟʥʠʢʘ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʦʨʤʫʣʠ (2.2ï2.3), ʧʨʠ ʮʴʦʤʫ ʯʘʩ ʢʽʥʮʷ 

ʨʦʙʦʪʠ ʤʘʨʰʨʫʪʫ ï 23
30

 , ʯʘʩ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʤʘʨʰʨʫʪʫ ï 6
30

:  

ʂʨʝʡʩ =[(23
30
ï6

30
)/1]ʩʢʨʫʛ3Ŀ1/1=51 ʨʝʡʩ  

ʎʝʡ ʨʦʟʨʘʭʫʥʦʢ ʚʝʜʝ ʜʦ ʪʘʢʠʭ ʚʠʩʥʦʚʢʽʚ:  

¶ ʟʘ ʦʜʠʥ ʨʝʡʩ ʊʆ ʤʦʞʫʪʴ ʙʫʪʠ ʟʽʙʨʘʥʽ ʜʘʥʽ ʧʨʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ ʟ ʫʩʽʭ  

ʟʫʧʠʥʦʢ ʤʘʨʰʨʫʪʫ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʦʜʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʯʘʩʫ ʜʦʙʠ, ʫ ʚʠʛʣʷʜʽ ʦʜʥʦʛʦ 

ʟʘʤʽʨʫ;  

¶ ʷʢʱʦ ʜʦʩʣʽʜʠʪʠ ʧʝʚʥʽ ʨʝʡʩʠ ʊʆ, ʱʦ ʦʭʦʧʣʶʶʪʴ ʚʝʩʴ ʧʝʨʽʦʜ ʨʦʙʦʪʠ ʤʘʨʰʨʫ-

ʪʫ, ʤʦʞʫʪʴ ʙʫʪʠ ʟʽʙʨʘʥʽ ʜʘʥʽ ʧʨʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ ʟʫʧʠʥʦʢ ʤʘʨʰʨʫʪʫ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ 

ʚʩʽʭ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ (17), ʫ ʚʠʛʣʷʜʽ ʦʜʥʦʛʦ ʟʘʤʽʨʫ;  

¶  ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʟʘʜʘʥʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʤʽʨʽʚ (ʂʟʘʤ=3), ʥʝʦʙʭʽʜʥʦ ʜʦʩʣʽʜʠʪʠ ʨʦʙʦʪʫ 

ʊʆ ʧʨʦʪʷʛʦʤ 3 ʜʽʙ.  
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ʂʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ ʂʨʝʡʩ=51 ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʢʦʥʩʪʘʥʪʘ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʩʫ-

ʤʘʨʥʫ ʢʽʣʴʢʽʩʪʴ ʟʘʤʽʨʽʚ ʨʝʟʫʣʴʪʫʶʯʦʛʦ ʧʦʢʘʟʥʠʢʘ ʜʣʷ ʚʩʽʭ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ (17 

ʜʽʘʧʘʟʦʥʽʚ ʧʦʤʥʦʞʠʪʠ ʥʘ 3 ʟʘʤʽʨʠ ʜʦʨʚ̔ʥʶʻ 51 ʟʘʤʽʨ).  

ʗʢʱʦ ʦʙʠʜʚʽ ʯʘʩʪʠʥʠ ʬʦʨʤʫʣʠ (2.3) ʨʦʟʜʽʣʠʪʠ ʥʘ ʟʤʽʥʥʫ ʨʝʡʩʜʝʥʴʂ  , ʪʦ ʦʪʨʠʤʫʻʤʦ 

ʚʠʨʘʟ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʢʽʣʴʢʦʩʪʽ ʜʥʽʚ, ʱʦ ʧʦʪʨʽʙʥʽ ʜʣʷ ʦʙʩʪʝʞʝʥʥʷ ʤʘʨʰʨʫʪʫ:  

 

ʜʦʙʟʘʤʜʝʥʴʨʝʡʩʨʝʡʩʦʙʩʪ ttʂʂʂɼ // . Ö== ,                        (2.4) 

 

ʜʝ ʦʙʩʪɼ ï ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ, ʧʦʪʨʽʙʥʠʭ ʜʣʷ ʦʙʩʪʝʞʝʥʥʷ ʤʘʨʰʨʫʪʫ, ʜʦʙʘ. 

 

ʇʨʦʚʝʜʝʤʦ ʨʦʟʨʘʭʫʥʢʠ ʧʘʨʘʤʝʪʨʽʚ ʦʙʩʪʝʞʝʥʥʷ ʜʣʷ ʤʘʨʰʨʫʪʽʚ ʜʣʷ ʟʥʘʯʝʥʴ 

ʦʙʝʨʪʦʚʠʭ ʨʝʡʩʽʚ 0,33 ʛʦʜ; 0,5 ʛʦʜ; 1 ʛʦʜ; 2 ʛʦʜ. ʇʨʝʜʩʪʘʚʠʤʦ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ 

ʫ ʪʘʙʣ. 2.2.  

 

 ʊʘʙʣʠʮʷ 2.2 ï ʇʘʨʘʤʝʪʨʠ ʦʙʩʪʝʞʝʥʥʷ ʤʘʨʰʨʫʪʽʚ 
 

ʏʘʩ ʦʙʝʨʪʫ, ʛʦʜ 
ʂʽʣʴʢʽʩʪʴ ʜʥʽʚ 

ʦʙʩʪʝʞʝʥʥʷ 

ʂʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ, 

ʱʦ ʦʙʩʪʝʞʫʶʪʴʩʷ 

ʟʘ 1 ʛʦʜʠʥʫ 

ʂʽʣʴʢʽʩʪʴ ʟʤʽʥ 

ʨʦʙʦʪʠ ʙʨʠʛʘʜʠ 

ʧʨʠ ʦʙʩʪʝʞʝʥʥʽ 

ʂʽʣʴʢʽʩʪʴ ʛʨʘʬʽ-

ʢʽʚ ʨʦʙʦʪʠ ʊʆ 

ʧʨʠ ʦʙʩʪʝʞʝʥʥʽ 

0,33 1 3 2 2 

0,5 2 2 4 2 

1 3 1 6 2 

2 6 0,5 12 2 

 

ʆʙʩʷʛ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʨʝʻʩʪʨʫʻʪʴʩʷ ʦʙʣʽʢʦʚʮʝʤ ʧʨʠ ʦʙʩʪʝʞʝʥʥʽ ʟʫʧʠʥʢʠ ʤʘʨʰ-

ʨʫʪʫ, ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 2.3 
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ʊʘʙʣʠʮʷ 2.3 ï ʆʙʩʷʛ ʽʥʬʦʨʤʘʮʽʾ ʧʨʠ ʦʙʩʪʝʞʝʥʥʽ ʟʫʧʠʥʦʢ ʨʝʡʩʫ ʤʘʨʰʨʫʪʫ 
 

 ̄

ʧ/ʧ 
ʅʘʟʚʘ ʧʦʢʘʟʥʠʢʘ 

ʈʦʟʤʽʨ ʧʦʢʘʟʥʠʢʘ, ʩʠʤʚ. 

ʨʝʡʩ/ʟʫʧʠʥʢʘ 

1 ɼʘʪʘ ʦʙʩʪʝʞʝʥʥʷ (ʜʜ.ʤʤ.ʨʨ) 8/0 

2 ʂʦʜ ʙʨʠʛʘʜʠ ʜʦʩʣʽʜʥʠʢʽʚ ʤʘʨʰʨʫʪʫ 2/0 

3 ʅʦʤʝʨ ʨʝʡʩʫ ʛʨʘʬʽʢʘ ʤʘʨʰʨʫʪʫ 2/0 

4 ʅʦʤʝʨ ʟʫʧʠʥʢʠ j ʤʘʨʰʨʫʪʫ 0/2 

5 ɺʠʭʽʜ ʧʘʩʘʞʠʨʽʚ ʟ ʊʆi ʥʘ ʟʫʧʠʥʮʽ j, ʯʦʣ. 0/2 

6 ɺʭʽʜ ʧʘʩʘʞʠʨʽʚ ʫ ʊʆi ʥʘ ʟʫʧʠʥʮʽ j, ʯʦʣ. 0/2 

7 ʏʘʩ ʚʽʜôʾʟʜʫ ʊʆi ʽʟ ʟʫʧʠʥʢʠ j, (ʛʛ:ʭʭ) 0/5 

8 ʏʘʩ ʚʽʜôʾʟʜʫ ʊʆi-1 ʽʟ ʟʫʧʠʥʢʠ j, (ʛʛ:ʭʭ)  0/5 

 ʈʘʟʦʤ 12/16 

 

ʂʽʣʴʢʽʩʪʴ ʟʫʧʠʥʦʢ ʟʫʧʤʂ , , ʥʘ ʷʢʠʭ ʧʨʦʚʦʜʠʣʘʩʷ ʨʝʻʩʪʨʘʮʽʷ ʜʘʥʠʭ ʧʨʠ ʦʙʩʪʝʞʝʥ-

ʥʽ ʤʘʨʰʨʫʪʫ ʤ, ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʚʠʨʘʟʦʤ (2.5):  

 

ʨʝʡʩʟʫʧʤʨʝʡʩʟʫʧʤ ʂʂʂ ,, Ö= ,              (2.5) 

 

ʜʝ ʨʝʡʩʟʫʧʤʂ ,   ï  ʢʽʣʴʢʽʩʪʴ ʟʫʧʠʥʦʢ ʨʝʡʩʫ ʤʘʨʰʨʫʪʫ ʤ.  

 

ʆʙʩʷʛ ʽʥʬʦʨʤʘʮʽʾ ʦʙʩʪʝʞʝʥʥʷ ʤʘʨʰʨʫʪʫ ʤ, ʱʦ ʧʽʜʣʷʛʘʻ ʦʙʨʦʙʮʽ, ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʟʘ ʚʠʨʘʟʦʤ (2.6), ʩʠʤʚ.:  

 

  ʟʫʧʤʟʫʧʨʝʡʩʨʝʡʩʦʙʩʪʽʥʬʤ ʂCʂCʂ ,, Ö+Ö= ,                       (2.6) 

 

ɼʝ ʨʝʡʩC ï ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʨʝʻʩʪʨʫʻʪʴʩʷ ʧʨʠ ʦʙʩʪʝʞʝʥʥʽ ʧʘʩʘʞʠʨʦʧʦ-

ʪʦʢʽʚ ʤʘʨʰʨʫʪʫ ʱʦʜʦ ʨʝʡʩʫ, ʙʘʡʪ (12 ʙʘʡʪ, ʪʘʙʣ. 2.2); 

ʟʫʧC ï ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʨʝʻʩʪʨʫʻʪʴʩʷ ʧʨʠ ʦʙʩʪʝʞʝʥʥʽ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ 

ʤʘʨʰʨʫʪʫ ʱʦʜʦ ʟʫʧʠʥʢʠ, ʙʘʡʪ (16 ʙʘʡʪ, ʪʘʙʣ. 2.2).  
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ɿʛʽʜʥʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʦʙʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʟʫʧʠʥʦʢ ʤʘʨ-

ʰʨʫʪʫ (ʪʘʙʣ. 2.3), ʦʙʣʽʢʦʚʮʽ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʫ ʜʚʦʭ ʊʆ, ʱʦ ʨʫʭʘʁ ʪʴʩʷ ʧʦʩʣʽʜʦʚʥʦ, 

ʦʜʠʥ ʟʘ ʦʜʥʠʤ, ʽ ʟʙʠʨʘʶʪʴ ʥʘʩʪʫʧʥʫ ʽʥʬʦʨʤʘʮʽʶ: ʚ ʜʦʧʦʤʽʞʥʦʤʫ, ʱʦ ʨʫʭʘʻʪʴʩʷ ʧʝ-

ʨʰʠʤ, ʨʝʻʩʪʨʫʻʪʴʩʷ ʯʘʩ ʚʽʜôʾʟʜʫ ʊʆï̔1 ʽʟ ʟʫʧʠʥʢʠ j; ʽ ʚ ʦʩʥʦʚʥʦʤʫ ʊʆ,̔ ʨʝʻʩʪʨʫʻʪʴʩʷ 

ʚʭʽʜ ʽ ʚʠʭʽʜ ʧʘʩʘʞʠʨʽʚ, ʘ ʪʘʢʦʞ ʯʘʩ ʚʽʜôʾʟʜʫ ʽʟ ʟʫʧʠʥʢʠ j.  

ʂʽʣʴʢʽʩʪʴ ʦʙʣʽʢʦʚʮʽʚ ʫ ʙʨʠʛʘʜʽ, ʱʦ ʦʙʩʪʝʞʫʻ ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ ʟʫʧʠʥʦʢ ʨʝʡʩʫ 

ʤʘʨʰʨʫʪʫ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʚʠʨʘʟʦʤ (2.7), ʯʦʣ.:  

 

ʜʦʧʦʤʽʞʥʠʡʦʩʥʦʚʥʠʡʙʨʠʛʦʙʣʽʢ ʏʏʏ += ,                (2.7)  

 

ʜʚʜʚʯʦʣʦʩʥʦʚʥʠʡ ʂCʏ Ö= / ,                                  (2.8) 

 

ʜʝ ʦʙʣʽʢʙʨʠʛʏ  ï ʢ̔ ʣʴʢʽʩʪʴ ʦʙʣʽʢʦʚʮʽʚ ʫ ʙʨʠʛʘʜʽ, ʱʦ ʦʙʩʪʝʞʫʻ ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ ʟʫ-

ʧʠʥʦʢ ʨʝʡʩʫ ʤʘʨʰʨʫʪʫ, ʯʦʣ.;  

ʦʩʥʦʚʥʠʡʏ  ï ʢ̔ ʣʴʢʽʩʪʴ ʦʙʣʽʢʦʚʮʽʚ ʚ ʦʩʥʦʚʥʦʤʫ ʊʆ;̔  

ʜʦʧʦʤʽʞʥʠʡʏ  ï ʢ̔ʣʴʢʽʩʪʴ ʦʙʣʽʢʦʚʮʽʚ ʫ ʜʦʧʦʤʽʞʥʦʤʫ ʊʆï̔1 (ʦʜʠʥ ʦʙʣʽʢʦʚʝʮʴ); 

 ʜʚʯʦʣC /  ï ʢʽʣʴʢʽʩʪʴ ʦʙʣʽʢʦʚʮʽʚ, ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ ʦʜʥʽ ʜʚʝʨʽ ʊʆ;̔  

ʜʚʂ  ï ʢʽʣʴʢʽʩʪʴ ʜʚʝʨʝʡ ʫ ʊʆ.̔  

ʆʙʩʷʛ ʚʠʪʨʘʪ ʯʘʩʫ ʦʙʣʽʢʦʚʮʷʤʠ ʥʘ ʦʙʩʪʝʞʝʥʥʷ ʤʘʨʰʨʫʪʫ ʤ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ 

ʚʠʨʘʟʦʤ (2.9), ʛʦʜ: 

 

ʟʤʽʥʟʤʽʥʦʙʩʪʦʙʣʢʙʨʠʛʦʙʩʪʝʞ ʊʉɼʏʊ ÖÖÖ= ,              (2.9) 

 

ʜʝ ʦʙʩʪʝʞʊ  ï ʦʙʩʷʛ ʚʠʪʨʘʪ ʯʘʩʫ ʦʙʣʽʢʦʚʮʷʤʠ ʥʘ ʦʙʩʪʝʞʝʥʥʷ ʤʘʨʰʨʫʪʫ ʤ, ʛʦʜ;  

 ʟʤʽʥʉ  ï ʢʽʣʴʢʽʩʪʴ ʟʤʽʥ ʨʦʙʦʪʠ ʙʨʠʛʘʜʠ ʦʙʣʽʢʦʚʮʽʚ ʟʘ ʜʦʙʫ;  

ʟʤʽʥʊ  ï ʢʽʣʴʢʽʩʪʴ ʛʦʜʠʥ, ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ ʟʤʽʥʫ, ʛʦʜ.  

ɺʘʨʪʽʩʥʘ ʦʮʽʥʢʘ ʚʠʪʨʘʪ ʯʘʩʫ ʦʙʣʽʢʦʚʮʽʚ ʥʘ ʦʙʩʪʝʞʝʥʥʷ ʤʘʨʰʨʫʪʫ ʽʟ ʥʘʨʘʭʫʚʘʥ-

ʥʷʤ ʥʘ ʟʘ ʨʦʙʽʪʥʶ ʧʣʘʪʥʶ ʟʘ ʚʠʨʘʟʦʤ (2.10), ʛʨʥ: 
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)1( ʟʧʦʙʩʪʝʞʦʙʩʪʪʦʙʩʪ ʂʊʩɿ +ÖÖ= ,              (2.10) 

 

ʜʝ ʦʙʩʪɿ ï ʚʘʨʪʽʩʥʘ ʦʮʽʥʢʘ ʚʠʪʨʘʪ ʯʘʩʫ ʦʙʣʽʢʦʚʮʽʚ ʥʘ ʦʙʩʪʝʞʝʥʥʷ ʤʘʨʰʨʫʪʫ ʽʟ 

ʥʘʨʘʭʫʚʘʥʥʷʤ ʥʘ ʟʘʨʦʙʽʪʥʫ ʧʣʘʪʥʶ, ʛʨʥ;  

ʦʙʩʪʪʩ ï ʪʘʨʠʬʥʘ ʩʪʘʚʢʘ ʦʙʣʽʢʦʚʮʷ, ʛʨʥ/ʛʦʜ;  

ʟʧʂ ï ʢʦʝʬʽʮʽʻʥʪ ʥʘʨʘʭʫʚʘʥʥʷ ʥʘ ʟʘʨʦʙʽʪʥʫ ʧʣʘʪʥʶ.  

ʈʦʟʨʘʭʫʥʦʢ ʚʠʪʨʘʪ ʯʘʩʫ ʥʘ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʦʙʩʪʝʞʝʥʥʷ ʽ ʟʙʝʨʽʛʘʥʥʷ ʨʝʟʫʣʴʪʫʶ-

ʯʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʙʘʟʽ ʜʘʥʠʭ ʤʦʙʨʊ , ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʚʠʨʘʟʦʤ (2.11), ʛʦʜ: 

 

ʟʫʧʤʟʫʧʽʥʬʨʝʡʩʨʝʡʩʽʥʬʤʦʙʨ ʂCʂCʊ ,//, Ö+Ö= ,    (2.11) 

 

ʜʝ ʨʝʡʩʽʥʬC / ï ʚʠʪʨʘʪʠ ʯʘʩʫ ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʪʘ ʧʝʨʝʥʝʩʝʥʥʷ ʨʝʟʫʣʴʪʫʶʯʦʾ ʽʥʬʦʨʤʘ-

ʮʽʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʦʙʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʱʦʜʦ 1-ʛʦ ʨʝʡʩʫ ʤʘʨʰʨʫʪʫ ʜʦ ʙʘʟʠ 

ʜʘʥʠʭ, ʛʦʜ/ʨʝʡʩ. ʅʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʘʥʠʭ ʚʠʪʨʘʪ ʯʘʩʫ (ʱʦʜʦ ʚʠʟʥʘʯʝʥʠʭ ʪʝʭ-

ʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ) ʜʣʷ 150 ʨʝʡʩʽʚ, ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʜʦʨʽʚʥʶʻ 

0,17 ʛʦʜ/ʨʝʡʩ;  

ʟʫʧʽʥʬC / ï ʚʠʪʨʘʪʠ ʯʘʩʫ ʥʘ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʫʶʯʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʜʘʥʠʭ ʦʙ-

ʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ 1-ʾ ʟʫʧʠʥʢʠ ʤʘʨʰʨʫʪʫ, ʛʦʜ/ʟʫʧ. ʅʘ ʦʩʥʦʚʽ ʜʦʩʣʜ̔ʞʝʥʥʷ 

ʚʢʘʟʘʥʠʭ ʚʠʪʨʘʪ ʯʘʩʫ (ʱʦʜʦ ʚʠʟʥʘʯʝʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʢʠ) ʜʣʷ 2250 ʟʫʧʠʥʦʢ, ʙʫʣʦ 

ʨʦʟʨʘʭʦʚʘʥʦ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʜʦʨʽʚʥʶʻ 0,01 ʛʦʜ/ʟʫʧ.  

ɺʘʨʪʽʩʥʘ ʦʮʽʥʢʘ ʚʠʪʨʘʪ ʯʘʩʫ ʥʘ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʦʙʩʪʝʞʝʥʥʷ ʽ ʟʙʝʨʽʛʘʥʥʷ ʨʝʟʫʣɹ-

ʪʫʶʯʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʙʘʟʽ ʜʘʥʠʭ ʤʦʙʨʉ , ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʚʠʨʘʟʦʤ (2.12), ʛʦʜ: 

 

)1(,,. ʟʧʤʦʙʨʦʙʨʪʤʦʙʨ ʂʊCʉ +ÖÖ= ,     (2.12) 

 

 ʜʝ ʦʙʨʪʉ , ï ʪʘʨʠʬʥʘ ʩʪʘʚʢʘ ʦʙʨʦʙʥʠʢʘ ʜʘʥʠʭ ʦʙʩʪʝʞʝʥʥʷ, ʛʨʥ/ʛʦʜ. 
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 ɿʘʛʘʣʴʥʽ ʚʠʪʨʘʪʠ ʥʘ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʫʶʯʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʧʘʩʘʞʠʨʦʧʦʪʦ-

ʢʽʚ ʤʘʨʰʨʫʪʫ ʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʢʣʘʜʥʠʭ ʚʠʪʨʘʪ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʟʛʽʜʥʦ ʚʠʨʘʟʫ 

(2.13):  

 

 ʥʘʢʣʤʦʙʨʦʙʩʪʤ ʂʉɿʉ Ö+= )( , ,                  (2.13) 

 

ʜʝ ʥʘʢʣʂ  ï ʥʘʢʣʘʜʥʽ ʚʠʪʨʘʪʠ (ʚʽʜʩʦʪʦʢ).  

 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʦʨʤʫʣʠ (2.2ï2.13), ʚʠʟʥʘʯʠʤʦ ʦʙʩʷʛʠ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʚʠʪʨʘʪʠ, 

ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʦʙʩʪʝʞʝʥʥʷʤ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʟʫʧʠʥʦʢ ʜʚʦʭ ʧʦʣʷʨʥʠʭ ʧʦ ʜʦʚʞʠʥʽ ʪʘ 

ʢʽʣʴʢʦʩʪʽ ʟʫʧʠʥʦʢ ʘʚʪʦʙʫʩʥʠʭ ʤʘʨʰʨʫʪʽʚ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʂʇ çʂʠʾʚʧʘʩʪʨʘʥʩè, ʘ ʩʘʤʝ: 

ˉ48 (ʜʦʚʞʠʥʘ 7,5 ʢʤ, ʟʫʧʠʥʦʢ ï 15) ʽ ˉ69 (ʜʦʚʞʠʥʘ ï 30 ʢʤ, ʟʫʧʠʥʦʢ ï 70). ʇʦʨʚ̔-

ʥʷʣʴʥʽ ʜʘʥʽ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 2.4.  

 

 ʊʘʙʣʠʮʷ 2.4 ï ʇʦʨʽʚʥʷʥʥʷ ʦʙʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʤʘʨʰʨʫʪʽʚ ˉ48, ˉ69 ʽ 

ˉ248 

ʇʦʢʘʟʥʠʢʠ 
ʄʘʨʰʨʫʪ 

ˉ48 

ʄʘʨʰʨʫʪ 

ˉ69 

ʄʘʨʰʨʫʪ 

ˉ248 

ʅʦʤʝʨ ʤʘʨʰʨʫʪʫ 48 69 248 

ʏʘʩ ʦʙʝʨʪʫ, ʛʦʜ 0,5 2,0 0,5 

ʂʽʣʴʢʽʩʪʴ ʟʫʧʠʥʦʢ ʥʘ ʤʘʨʰʨʫʪʽ 15 70 15 

ʂʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ, ʱʦ ʦʙʩʪʝʞʫʶʪʴʩʷ 51 51 51 

ʂʽʣʴʢʽʩʪʴ ʟʫʧʠʥʦʢ, ʱʦ ʦʙʩʪʝʞʫʻʪʴʩʷ 765 3570 765 

ʄʦʜʝʣʴ ʘʚʪʦʙʫʩʘ ʤʘʨʰʨʫʪʫ ʄɸɿ-103 ʄɸɿ-103 IVECO 

ʂʽʣʴʢʽʩʪʴ ʜʚʝʨʝʡ 3 3 1 

ɼʝʥʴ ʪʠʞʥʷ, ʱʦ ʦʙʩʪʝʞʫʻʪʴʩʷ ʨʦʙʦʯʠʡ ʨʦʙʦʯʠʡ ʨʦʙʦʯʠʡ 

ʉʝʟʦʥ ʨʦʢʫ ʚʝʩʥʘ-ʣʽʪʦ ʚʝʩʥʘ-ʣʽʪʦ ʚʝʩʥʘ-ʣʽʪʦ 

ʂʽʣʴʢʽʩʪʴ ʜʥʽʚ ʦʙʩʪʝʞʝʥʥʷ ʤʘʨʰʨʫʪʫ 2 6 1
 

ʏʠʩʝʣʴʥʽʩʪʴ ʟʤʽʥʠ ʙʨʠʛʘʜʠ ʦʙʣʽʢʦʚʮʽʚ 4 4 2 

ʂʽʣʴʢʽʩʪʴ ʙʨʠʛʘʜ 1 1 1 

ʆʙʩʷʛ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ ʟʫʧʠʥʦʢ ʤʘ-

ʨʰʨʫʪʫ, ʪʠʩ. ʩʠʤʚ. 
13 58 13 
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ʂʽʥʝʮʴ ʪʘʙʣʠʮʽ 2.4 

ʇʦʢʘʟʥʠʢʠ 
ʄʘʨʰʨʫʪ 

ˉ48 

ʄʘʨʰʨʫʪ 

ˉ69 

ʄʘʨʰʨʫʪ 

ˉ248 

ɺʠʪʨʘʪʠ ʯʘʩʫ ʦʙʣʽʢʦʚʮʽʚ, ʛʦʜ 112 336 28 

ɺʠʪʨʘʪʠ ʯʘʩʫ ʦʧʝʨʘʪʦʨʽʚ ʇʂ ʥʘ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʦʙ-

ʩʪʝʞʝʥʥʷ ʤʘʨʰʨʫʪʫ, ʛʦʜ 
17 45 17 

ɺʘʨʪʽʩʥʘ ʦʮʽʥʢʘ ʚʠʪʨʘʪ ʯʘʩʫ ʦʙʣʽʢʦʚʮʽʚ ʙʝʟ ʥʘʢʣʘʜ-

ʥʠʭ ʚʠʪʨʘʪ, ʛʨʥ 
1050 3150 260 

ɺʘʨʪʽʩʥʘ ʦʮʽʥʢʘ ʚʠʪʨʘʪ ʯʘʩʫ ʦʧʝʨʘʪʦʨʽʚ ʇʂ ʙʝʟ ʥʘ-

ʢʣʘʜʥʠʭ ʚʠʪʨʘʪ, ʛʨʥ 
160 420 160 

ɺʘʨʪʽʩʥʘ ʦʮʽʥʢʘ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʫʶʯʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ ʟʫʧʠʥʦʢ ʤʘʨʰʨʫʪʫ ʙʝʟ ʥʘʢʣʘʜ-

ʥʠʭ ʚʠʪʨʘʪ, ʛʨʥ 

1210 3570 420 

 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣ. 2.4, ʦʙʩʷʛʠ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʻ ʥʘʩʣʽʜʢʦʤ ʦʙʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠʨʦ-

ʧʦʪʦʢʽʚ ʟʫʧʠʥʦʢ ʤʘʨʰʨʫʪʫ, ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʟʫʧʠʥʦʢ ʦʙʝʨ-

ʪʦʚʦʛʦ ʨʝʡʩʫ, ʘ ʚʘʨʪʽʩʥʘ ʦʮʽʥʢʘ ʨʝʟʫʣʴʪʫʶʯʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ ʟʫʧʠ-

ʥʦʢ ʤʘʨʰʨʫʪʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʟʫʧʠʥʦʢ ʦʙʝʨʪʦʚʦʛʦ ʨʝʡʩʫ ʪʘ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʦʙ-

ʣʽʢʦʚʮʽʚ.  

ɺʽʜʦʤʦ, ʱʦ ʥʘ ʤʽʩʴʢʦʤʫ ʧʘʩʘʞʠʨʩʴʢʦʤʫ ʤʘʨʰʨʫʪʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʢʦʣʠʚʘʥʥʷ ʧʘ-

ʩʘʞʠʨʦʧʦʪʦʢʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʙʦʯʠʭ ʽ ʥʝʨʦʙʦʯʠʭ ʜʥʽʚ ʪʠʞʥʷ. ɸ ʷʢʱʦ ʚʨʘʭʦʚʫʚʘʪʠ, 

ʱʦ ʥʘ ʤʽʩʴʢʦʤʫ ʧʘʩʘʞʠʨʩʴʢʦʤʫ ʤʘʨʰʨʫʪʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʩʫʪʪʻʚʽ ʩʝʟʦʥʥʽ ʢʦʣʠʚʘʥʥʷ 

ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʫ ʨʦʟʨʽʟʽ ʟʠʤʘ-ʦʩʽʥʴ ʽ ʚʝʩʥʘ-ʣʽʪʦ, ʪʦ ʦʙʩʪʝʞʝʥʥʷ ʤʘʨʰʨʫʪʫ ʚʠʢʦʥʫ-

ʶʪʴʩʷ ʯʦʪʠʨʠ ʨʘʟʠ ʥʘ ʨʽʢ. ɼʘʥʽ ʦʙʩʪʝʞʝʥʥʷ ʩʣʽʜ ʚʥʦʩʠʪʠ ʜʦ ʜʦʛʦʚʦʨʫ ʂʄɼɸ ʟ ʧʝʨʝ-

ʚʽʟʥʠʢʦʤ, ʷʢʠʡ ʜʽʻ 2 ʨʦʢʠ. ʇʨʠ ʫʢʣʘʜʘʥʥʽ ʥʦʚʦʛʦ ʜʦʛʦʚʦʨʫ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʥʦ-

ʚʽ ʦʙʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʤʘʨʰʨʫʪʫ.  

ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʤʦʥʽʪʦʨʠʥʛʫ ʤʦʞʣʠʚʦ ʚʠʨʽʰʫʚʘʪʠ ʟʘʜʘʯʽ ʨʘʮʽʦʥʘʣʴʥʦʾ ʦʨʛʘʥʽ-

ʟʘʮʽʾ ʡ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʄʇʊʉ, ʷʢʽ ʜʘʜʫʪʴ ʟʤʦʛʫ ʟʤʝʥʰʠʪʠ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʝʨʝʚʝʟʝʥʴ, 

ʚʠʟʥʘʯʠʪʠ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʪʘʨʠʬʠ ʟʘ ʧʦʾʟʜʢʫ ʥʘ ʤʘʨʰʨʫʪʽ ʄʇʊʉ, ʚʠʟʥʘʯʠʪʠ 

ʢʦʤʧʝʥʩʘʮʽʾ ʟʘ ʧʝʨʝʚʝʟʝʥʥʷ ʧʽʣʴʛʦʚʠʭ ʢʘʪʝʛʦʨʽʡ ʧʘʩʘʞʠʨʽʚ, ʟʤʝʥʰʠʪʠ ʘʙʦ ʣʽʢʚʽʜʫʚʘ-

ʪʠ ʟʙʠʪʢʦʚʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ ʂʇ çʂʠʾʚʧʘʩʪʨʘʥʩè ʄʇʊʉ.  



56 

 

ʇʨʠ ʦʙʩʪʝʞʝʥʥʽ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʤʘʨʰʨʫʪʽʚ ʄʇʊʉ ʫ ʤ. ʂʠʻʚʽ ʪʘʙʣʠʯʥʠʤ ʤʝ-

ʪʦʜʦʤ, ʦʩʥʦʚʥʽ ʚʠʪʨʘʪʠ ʙʫʜʫʪʴ ʚʢʣʶʯʘʪʠ ʚʠʪʨʘʪʠ ʥʘ ʦʧʣʘʪʫ ʧʨʘʮʽ ʥʘʡʤʘʥʠʤ ʧʨʘʮʽʚ-

ʥʠʢʘʤ, ʱʦ ʙʫʜʫʪʴ ʦʙʩʪʝʞʫʚʘʪʠ ʪʘ ʦʙʨʦʙʣʷʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ.  

ʎʽ ʚʠʪʨʘʪʠ ʧʦʚʠʥʥʽ ʥʝʩʪʠ ʢʦʤʫʥʘʣʴʥʽ ʧʝʨʝʚʽʟʥʠʢʠ, ʷʢ ʚʠʪʨʘʪʠ, ʧʦʚôʷʟʘʥʽ ʟ ʧʽʜ-

ʛʦʪʦʚʢʦʶ ʧʨʦʝʢʪʽʚ ʜʦʛʦʚʦʨʽʚ ʤʽʞ ʂʠʾʚʩʴʢʦʶ ʤʽʩʴʢʦʶ ʜʝʨʞʘʚʥʦʶ ʘʜʤʽʥʽʩʪʨʘʮʽʻʶ ʪʘ 

ʧʝʨʝʚʽʟʥʠʢʘʤʠ ʜʣʷ ʧʦʜʘʥʥʷ ʥʘ ʪʝʥʜʝʨ ʜʦʛʦʚʦʨʽʚ. ʂʠʾʚʩʴʢʘ ʤʽʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʜʤʽʥʽʩʪ-

ʨʘʮʽʷ, ʷʢʘ ʧʦʚʠʥʥʘ ʟʘʭʠʱʘʪʠ ʽʥʪʝʨʝʩʠ ʤʝʰʢʘʥʮʽʚ ʤʽʩʪʘ ʥʘ ʷʢʽʩʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, 

ʤʘʻ ʚʠʤʘʛʘʪʠ ʚʽʜ ʧʝʨʝʚʽʟʥʠʢʽʚ ʜʘʥʠʭ ʧʨʦ ʧʘʨʘʤʝʪʨʠ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʤʘʨʰʨʫʪʫ, ʱʦʙ 

ʥʘ ʾʭ ʦʩʥʦʚʽ ʚʠʟʥʘʯʘʪʠ ʨʘʮʽʦʥʘʣʴʥʠʡ ʨʦʟʢʣʘʜ ʨʫʭʫ, ʟʘ ʷʢʦʛʦ ʚʽʜʩʫʪʥʽ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚ 

ʧʘʩʘʞʠʨʽʚ. ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʧʦʜʽʙʥʽ ʚʠʪʨʘʪʠ ʧʦʚʠʥʥʽ ʥʝʩʪʠ ʽ ʧʨʠʚʘʪʥʽ ʧʝʨʝʚʟ̔-

ʥʠʢʠ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʧʨʦʝʢʪʽʚ ʜʦʛʦʚʦʨʽʚ ʜʣʷ ʧʦʜʘʥʥʷ ʥʘ ʪʝʥʜʝʨ.  

ʋ ʨʦʙʦʪʽ ʚʠʟʥʘʯʝʥʦ ʚʘʨʪʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʫ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʥʘ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫ-

ʩʥʠʭ ʤʘʨʰʨʫʪʘʭ. ʇʨʠ ʾʾ ʨʦʟʨʘʭʫʥʢʫ ʤʠ ʚʠʭʦʜʠʣʠ ʟ ʪʦʛʦ, ʱʦ ʜʣʷ ʦʙʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠ-

ʨʦʧʦʪʦʢʽʚ ʪʘʙʣʠʯʥʠʤ ʤʝʪʦʜʦʤ ʥʘʡʤʘʶʪʴʩʷ ʦʙʣʽʢʦʚʮʽ ʪʘ ʦʙʨʦʙʥʠʢʠ ʜʘʥʠʭ ʦʙʩʪʝʞʝʥ-

ʥʷ ʥʘ ʇʂ, ʚʨʘʭʦʚʫʶʪʴʩʷ ʚʠʪʨʘʪʠ ʥʘ ʩʪʚʦʨʝʥʥʷ, ʧʦʧʦʚʥʝʥʥʷ ʪʘ ʧʽʜʪʨʠʤʘʥʥʷ ʚ ʘʢʪʫʘ-

ʣʴʥʦʤʫ ʩʪʘʥʽ ʙʘʟʠ ʜʘʥʠʭ, ʚʨʘʭʦʚʫʶʪʴʩʷ ʚʠʪʨʘʪʠ ʥʘ ʫʪʨʠʤʘʥʥʷ ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʧʝʨ-

ʩʦʥʘʣʫ, ʥʘ ʚʽʜʨʘʭʫʚʘʥʥʷ ʧʦʜʘʪʢʽʚ, ʧʣʘʪʝʞʽʚ ʪʘ ʟʙʦʨʽʚ ʜʦ ʙʶʜʞʝʪʫ ʚʽʜʧʦʚʽʜʥʦ ʯʠʥʥʦ-

ʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʢʦʞʝʥ ʤʘʨʰʨʫʪ ʤʘʻ ʩʚʦʾ, ʚʽʜʤʽʥʥʽ ʚʽʜ ʽʥʰʠʭ, ʧʦ-

ʢʘʟʥʠʢʠ, ʪʦ ʡ ʚʠʪʨʘʪʠ ʥʘ ʾʭ ʦʪʨʠʤʘʥʥʷ, ʷʢʽ ʚʢʣʶʯʘʶʪʴʩʷ ʫ ʚʘʨʪʽʩʪʴ ʜʦʛʦʚʦʨʫ ʟ ʧʝʨʝ-

ʚʽʟʥʠʢʦʤ, ʙʫʜʫʪʴ ʨʽʟʥʽ. ʊʘʢ ʷʢ ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ ʟʤʽʥʶʶʪʴʩʷ ʫ ʧʨʦʩʪʦʨʽ ʡ ʯʘʩʽ, ʪʦ ʦʙ-

ʩʪʝʞʝʥʥʷ ʙʘʞʘʥʦ ʧʨʦʚʦʜʠʪʠ ʨʘʟ ʥʘ ʜʚʘ ʨʦʢʠ. ʉʪʨʦʢ ʜʦʛʦʚʦʨʫ ʂʄɼɸ ʟ ʧʝʨʝʚʽʟʥʠʢʦʤ 

ʤʘʻ ʙʫʪʠ ʥʝ ʙʽʣʴʰʠʤ, ʥʽʞ 2 ʨʦʢʠ ʽ, ʧʨʠ ʧʦʚʪʦʨʥʦʤʫ ʫʢʣʘʜʘʥʥʽ ʜʦʛʦʚʦʨʫ, ʚʥʦʩʠʪʴʩʷ 

ʥʦʚʘ ʩʫʤʘ ʚʠʪʨʘʪ, ʷʢʫ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʥʘ ʦʩʥʦʚʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ. 

ɺʠʪʨʘʪʠ ʩʧʣʘʯʫʻ ʧʝʨʝʚʽʟʥʠʢ ʧʨʠ ʫʢʣʘʜʘʥʥʽ ʜʦʛʦʚʦʨʫ ʟ ʂʄɼɸ ʥʘ ʧʝʨʝʚʝʟʝʥʥʷ 

ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʘʨʰʨʫʪʽ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʙʫʜʝ ʦʪʨʠʤʫʚʘʪʠ ʛʘʨʘʥʪʦʚʘʥʠʡ ʧʨʠʙʫʪʦʢ ʚʥʘ-

ʩʣʽʜʦʢ ʨʦʙʦʪʠ ʟʘ ʨʘʮʽʦʥʘʣʴʥʠʤʠ ʽʥʪʝʨʚʘʣʘʤʠ ʨʫʭʫ.  

ɼʣʷ ʢʦʞʥʦʛʦ ʤʘʨʰʨʫʪʫ ʚʘʨʪʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʫ ʙʫʜʝ ʨʽʟʥʦʶ. ʊʦʤʫ, ʧʨʠ ʫʢʣʘʜʘʥ-

ʥʽ ʜʦʛʦʚʦʨʽʚ ʟ ʧʝʨʝʚʽʟʥʠʢʘʤʠ, ʚʘʨʪʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʧʦʩʣʫʛ ʪʨʝʙʘ ʨʦʟʨʘʭʦʚʫʚʘʪʠ 

ʦʢʨʝʤʦ ʜʣʷ ʢʦʞʥʦʛʦ ʤʘʨʰʨʫʪʫ, ʦʩʢʽʣʴʢʠ ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʥʘ ʤʘʨʰʨʫʪʽ ʨʽʟʥʽ ʜʣʷ ʨʽ-

ʟʥʠʭ ʤʘʨʰʨʫʪʽʚ, ʽ ʧʦʪʽʤ ʩʫʤʫ ʚʽʜʥʦʩʠʪʠ, ʷʢ ʚʠʪʨʘʪʠ ʥʘ ʨʦʟʨʦʙʢʫ ʧʨʦʝʢʪʫ ʩʘʤʦʛʦ ʜʦ-
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ʛʦʚʦʨʫ. ʇʣʘʥʫʚʘʥʥʷ ʽ ʧʨʦʚʝʜʝʥʥʷ ʦʙʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʥʘ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩ-

ʥʠʭ ʤʘʨʰʨʫʪʘʭ ï ʮʝ ʩʢʣʘʜʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʧʦʪʨʝʙʫʻ ʜʝʪʘʣʴʥʦʾ ʨʦʟʨʦʙʢʠ ʪʘ ʢʦʰʪʽʚ 

ʥʘ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ. ʅʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʦʨʛʘʥ, ʷʢʠʡ ʙʠ ʟʘʡʤʘʚʩʷ ʜʘ-

ʥʦʶ ʧʨʦʙʣʝʤʦ.ʁ  

 

2.3 ʇʨʦʮʝʜʫʨʠ ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʩʫʤʽʩ-

ʥʦʛʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʧʨʠʚʘʪʥʦʛʦ ʪʘ ʢʦʤʫʥʘʣʴʥʦʛʦ ʧʝʨʝʚʽʟʥʠʢʽʚ 

 

ʋ ʨʦʙʦʪʽ ʜʣʷ ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʦʙʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʟʫʧʠʥʦʢ 

ʨʝʡʩʫ ʤʘʨʰʨʫʪʫ ʡ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʫʶʯʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʘʨʘʤʝʪʨʠ ʧʘʩʘʞʠʨʦʧʦ-

ʪʦʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʧʦʩʣʽʜʦʚʥʘ ʩʫʢʫʧʥʽʩʪʴ ʧʨʦʮʝʜʫʨ [29], ʨʠʩʫʥʦʢ  2.2  :  

1. ʇʨʦʮʝʜʫʨʘ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ. ɼʣʷ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʧʘʩʘʞʠʨʦʦʙʤʽʥ ʟʫʧʠʥʦʢ ʨʝʡʩʽʚ ʤʽʩʴʢʦʛʦ ʤʘʨʰʨʫʪʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʥʦʚʘ 

ʤʝʪʦʜʠʢʘ ʦʙʩʪʝʞʝʥʥʷ, ʷʢʘ ʧʨʦʡʰʣʘ ʘʧʨʦʙʘʮʽʶ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʦʙʦʪʠ [29]. ʇʝ-

ʨʝʚʘʛʠ ʮʽʻʾ ʤʝʪʦʜʠʢʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʨʦʟʜʽʣʽ 2.1. 

2. ʇʨʦʮʝʜʫʨʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʦʙʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠʨʦʦʙʤʽʥʫ ʟʫʧʠʥʦʢ ʨʝʡʩʫ ʤʘʨʰ-

ʨʫʪʫ ʄʇʊʉ ʟʘ ʜʦʧʦʤʦʛʦʶ çʧʨʦʛʨʘʤʥʦʛʦ ʧʘʢʝʪʫ ʧʦ ʨʦʙʦʪʽ ʟ ʝʣʝʢʪʨʦʥʥʠʤʠ 

ʪʘʙʣʠʮʷʤʠ Microsoft  ɽxcelè (ʊʘʙʣʠʮʷ ɺ.1 ɼʦʜʘʪʦʢ ɺ). ʇʝʨʝʜʙʘʯʘʻ ʟʘʧʠʩ ʨʝ-

ʟʫʣʴʪʘʪʽʚ ʦʙʨʦʙʢʠ ʜʦ ʪʘʙʣʠʮ ̔Excel (ʊʘʙʣʠʮʷ ɺ.2 ɼʦʜʘʪʦʢ ɺ). 

3. ʇʨʦʮʝʜʫʨʘ ʧʝʨʝʤʽʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʦʙʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦ-

ʪʦʢʽʚ ʟʫʧʠʥʦʢ ʨʝʡʩʫ ʤʘʨʰʨʫʪʫ ʄʇʊʉ ʽʟ çʧʨʦʛʨʘʤʥʦʛʦ ʧʘʢʝʪʫ ʧʦ ʨʦʙʦʪʽ ʟ ʝʣʝ-

ʢʪʨʦʥʥʠʤʠ ʪʘʙʣʠʮʷʤʠ Microsoft  ɽxcelè ʜʦ ʪʘʙʣʠʮ ̔ʆɹʉʊɽɾɽʅʅʗ_ʊ1 ʙʘʟʠ 

ʜʘʥʠʭ çʆʨʛʘʥʽʟʘʮʽʷ ʤʘʨʰʨʫʪʫè ʉʋɹɼ Access ʟʘ ʜʦʧʦʤʦʛʦʶ ɹʫʬʝʨʫ ʦʙʤʥ̔ʫ MS 

Office. ʇʝʨʝʜʙʘʯʘʻ ʟʘʧʠʩ ʜʦ ʙʘʟʠ ʜʘʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʧʘʩʘʞʠʨʦʦʙʤʽʥʫ 

ʟʫʧʠʥʦʢ ʨʝʡʩʫ ʤʘʨʰʨʫʪʫ. 

4. ʇʨʦʮʝʜʫʨʘ ʝʢʩʧʦʨʪʫ ʜʘʥʠʭ ʧʝʨʝʭʨʝʩʥʦʛʦ ʟʘʧʠʪʫ ʧʨʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʘʩʘʞʠʨʦʦ-

ʙʤʽʥʫ ʟʫʧʠʥʦʢ ʤʘʨʰʨʫʪʫ ʱʦʜʦ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ ʽʟ ɹɼ çʆʨʛʘʥʽʟʘʮʽʷ ʤʘʨʰ-

ʨʫʪʫè ʉʋɹɼ Access ʫ ʨʦʙʦʯʠʡ ʣʠʩʪ çʧʨʦʛʨʘʤʥʦʛʦ ʧʘʢʝʪʫ ʧʦ ʨʦʙʦʪʽ ʟ ʝʣʝʢʪ-

ʨʦʥʥʠʤʠ ʪʘʙʣʠʮʷʤʠ Microsoft  ɽxcelè ʟʘ ʜʦʧʦʤʦʛʦʶ ɹʫʬʝʨʫ ʦʙʤʽʥʫ MS Office. 
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ʇʨʦʮʝʜʫʨʘ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʘʩʘʞʠʨʦʧʦ-

ʪʦʢʠ 

 

1 

Ź 

ʇʨʦʮʝʜʫʨʘ ʟʘʧʠʩʫ ʜʘʥʠʭ ʦʙʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠ-

ʨʦʦʙʤʽʥʫ ʟʫʧʠʥʦʢ ʨʝʡʩʫ ʤʘʨʰʨʫʪʫ ʄʇʊʉ ʫ 

ʪʘʙʣʠʮʶ Excel 

 

 2 

Ź 

ʇʨʦʮʝʜʫʨʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʦʙʩʪʝʞʝʥʥʷ  ʽ 

ʦʪʨʠʤʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʘʩʘʞʠʨʦʦʙʤʽʥʫ ʟʫʧʠ-

ʥʦʢ ʨʝʡʩʫ ʤʘʨʰʨʫʪʫ ʄʇʊʉ ʚ Excel 

 

3 

Ź 

ʇʨʦʮʝʜʫʨʘ ʧʝʨʝʤʽʱʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʘʩʘʞʠ-

ʨʦʦʙʤʽʥʫ ʟʫʧʠʥʦʢ ʨʝʡʩʫ ʤʘʨʰʨʫʪʫ ʄʇʊʉ ʽʟ 

Excel ʫ ʪʘʙʣʠʮʶ ʆɹʉʊɽɾɽʅʅʗ_ʊ1 ʙʘʟʠ ʜʘ-

ʥʠʭ çʆʨʛʘʥʽʟʘʮʽʷ ʤʘʨʰʨʫʪʫè ʉʋɹɼ Access 

 

4 

Ź 

ʇʨʦʮʝʜʫʨʘ ʝʢʩʧʦʨʪʫ ʜʘʥʠʭ ʧʝʨʝʭʨʝʩʥʦʛʦ ʟʘ-

ʧʠʪʫ ʧʨʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʘʩʘʞʠʨʦʦʙʤʽʥʫ ʟʫʧʠ-

ʥʦʢ ʤʘʨʰʨʫʪʫ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʜʽʘʧʘʟʦʥʽʚ 

ʯʘʩʫ ʜʦʙʠ ʽʟ ɹɼ çʆʨʛʘʥʽʟʘʮʽʷ ʤʘʨʰʨʫʪʫè 

ʉʋɹɼ Access ʫ ʨʦʙʦʯʠʡ ʣʠʩʪ Excel 

 

5 

Ź 

ʇʨʦʮʝʜʫʨʘ ʝʢʩʧʦʨʪʫ ʜʘʥʠʭ ʧʝʨʝʭʨʝʩʥʦʛʦ ʟʘ-

ʧʠʪʫ ʧʨʦ ʢʦʝʬʽʮʽʻʥʪ ʚʠʭʦʜʫ ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫ-

ʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫ ʩʪʦʩʦʚʥʦ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ 

ʜʦʙʠ  ʽʟ ɹɼ çʆʨʛʘʥʽʟʘʮʽʷ ʤʘʨʰʨʫʪʫè            

ʉʋɹɼ Access ʫ ʨʦʙʦʯʠʡ ʣʠʩʪ Excel 

 

6 

 

 

 

5. ʇʨʦʮʝʜʫʨʘ ʝʢʩʧʦʨʪʫ ʜʘʥʠʭ ʧʝʨʝʭʨʝʩʥʦʛʦ ʟʘʧʠʪʫ ʧʨʦ ʢʦʝʬʽʮʽʻʥʪ ʚʠʭʦʜʫ ʧʘʩʘ-

ʞʠʨʽʚ ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫ ʱʦʜʦ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ ʟ ɹɼ çʆʨʛʘʥʽʟʘʮʽʷ ʤʘ-

 ʈʠʩʫʥʦʢ 2.2 ï ɸʣʛʦʨʠʪʤ ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʘ-

ʨʘʤʝʪʨʽʚ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʤʘʨʰʨʫʪʫ 
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ʨʰʨʫʪʫè ʉʋɹɼ Access ʫ ʨʦʙʦʯʠʡ ʣʠʩʪ çʧʨʦʛʨʘʤʥʦʛʦ ʧʘʢʝʪʫ ʧʦ ʨʦʙʦʪʽ ʟ ʝʣʝʢʪ-

ʨʦʥʥʠʤʠ ʪʘʙʣʠʮʷʤʠ Microsoft  ɽxcelè ʟʘ ʜʦʧʦʤʦʛʦʶ ɹʫʬʝʨʫ ʦʙʤʽʥʫ MS Office. 

ʇʦʚʥʠʡ ʦʧʠʩ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʽʡ, ʧʝʨʝʜʙʘʯʝʥʠʭ ʥʦʚʦʶ ʤʝʪʦʜʠʢʦʶ ʧʨʠ ʦʙʩʪʝ-

ʞʝʥʥʽ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʟʫʧʠʥʦʢ ʨʝʡʩʫ ʤʘʨʰʨʫʪʫ, ʥʘʚʝʜʝʥʦ ʚ ʨʦʙʦʪʽ [29].  

ʗʢʱʦ ʥʘ ʤʘʨʰʨʫʪʽ ʧʨʘʮʶʶʪʴ ʈʆ ʧʨʠʚʘʪʥʦʛʦ ʪʘ ʢʦʤʫʥʘʣʴʥʦʛʦ ʧʝʨʝʚʽʟʥʠʢʽʚ, ʪʦ 

ʟʘʟʥʘʯʝʥʠʡ ʘʣʛʦʨʠʪʤ ʪʝʭʥʦʣʦʛʽʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʥʠʭ ʦʢʨʝʤʦ ʟ ʧʦʜʘʣʴ-

ʰʠʤ ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʫ ʩʫʤʽʩʥʠʡ ʧʘʩʘʞʠʨʦʧʦʪʽʢ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʩʫʤʽʩʥʦʛʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʥʘʩʪʫʧ-

ʥʠʡ ʘʣʛʦʨʠʪʤ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʷʢʠʡ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟʘ ʫʤʦʚʠ, ʱʦ ʚʩʽ ʤʘʨʰʨʫʪʠ m, m1 ʽ 

m2 ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʜʥʫ ʡ ʪʫ ʞ ʩʭʝʤʫ ʤʘʨʰʨʫʪʫ (ʬʦʨʤʫʣʠ 2.5ï2.6). ɹʣʦʢ-ʩʭʝʤʘ ʘʣ-

ʛʦʨʠʪʤʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 2.3. 

 

ʇʨʦʮʝʜʫʨʘ ʦʪʨʠʤʘʥʥʷ ʽ ʝʢʩʧʦʨʪʫ ʜʘʥʠʭ 

ʧʝʨʝʭʨʝʩʥʦʛʦ ʟʘʧʠʪʫ ʧʨʦ ʩʫʤʽʩʥʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʧʘʩʘʞʠʨʦʦʙʤʽʥʫ ʟʫʧʠʥʦʢ ʤʘʨʰʨʫʪʫ ʚʽʜʧʦʚʜ̔ʥʦ 

ʜʦ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ ʽʟ ɹɼ çʆʨʛʘʥʽʟʘʮʽʷ ʤʘ-

ʨʰʨʫʪʫè ʉʋɹɼ Access ʫ ʨʦʙʦʯʠʡ ʣʠʩʪ Excel 

çɺʭʽʜʥʽ ʜʘʥʽè 

 

1 

Ź 
ʇʨʦʮʝʜʫʨʘ ʦʪʨʠʤʘʥʥʷ ʡ ʝʢʩʧʦʨʪʫ ʜʘʥʠʭ 

ʧʝʨʝʭʨʝʩʥʦʛʦ ʟʘʧʠʪʫ ʧʨʦ ʩʫʤʽʩʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʚʠʭʦʜʫ ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫ ʚʜ̔-

ʧʦʚʽʜʥʦ ʜʦ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ  ʽʟ ɹɼ çʆʨʛʘ-

ʥʽʟʘʮʽʷ ʤʘʨʰʨʫʪʫè ʉʋɹɼ Access ʫ ʨʦʙʦʯʠʡ 

ʣʠʩʪ Excel çɺʭʽʜʥʽ ʜʘʥʽè 2 

 

 

 

 

ʉʫʤʽʩʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʠʙʫʪʪʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʢʫ ʤʘʨʰʨʫʪʫ ʜʣʷ ʧʦʩʘʜʢʠ 

ʜʦ ʨʫʭʦʤʦʾ ʦʜʠʥʠʮʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ (2.14): 

 

z j, d, c, m2, z j, d, c, m1, z j, d, c, m, lll += ,              (2.14) 

 

 ʈʠʩʫʥʦʢ 2.3 ï ɸʣʛʦʨʠʪʤ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʩʫʤʽʩʥʦʛʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʤʘʨʰ-

ʨʫʪʫ, ʷʢʠʡ ʦʙʩʣʫʛʦʚʫʶʪʴ ʧʝʨʝʚʽʟʥʠʢʠ ʧʨʠʚʘʪʥʦʾ ʪʘ ʢʦʤʫʥʘʣʴʥʦʾ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ  
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ʜʝ  z j, d, c, m,l ï ʩʫʤʽʩʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʠʙʫʪʪʷ ʧʘʩʘʞʠʨʽʚ ʩʪʦʩʦʚʥʦ ʤʘʨʰʨʫʪʫ m , 

ʩʝʟʦʥʫ c , ʜʥʷ ʪʠʞʥʷ d , ʜʽʘʧʘʟʦʥʫ ʯʘʩʫ ʜʦʙʠ j , ʟʫʧʠʥʢʠ z , ʧʘʩ./ʛʦʜ.;  

 z j, d, c, m1,l ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʠʙʫʪʪʷ ʧʘʩʘʞʠʨʽʚ ʩʪʦʩʦʚʥʦ ʤʘʨʰʨʫʪʫ m1 , ʩʝʟʦʥʫ c, ʜʥʷ 

ʪʠʞʥʷ d , ʜʽʘʧʘʟʦʥʫ ʯʘʩʫ ʜʦʙʠ j , ʟʫʧʠʥʢʠ z , ʧʘʩ./ʛʦʜ.;  

z j, d, c, m2,l
ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʠʙʫʪʪʷ ʧʘʩʘʞʠʨʽʚ ʩʪʦʩʦʚʥʦ ʤʘʨʰʨʫʪʫ m2 , ʩʝʟʦʥʫ c , 

ʜʥʷ ʪʠʞʥʷ d , ʜʽʘʧʘʟʦʥʫ ʯʘʩʫ ʜʦʙʠ j , ʟʫʧʠʥʢʠ z , ʧʘʩ./ʛʦʜ..  

ʉʫʤʽʩʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʠʭʦʜʫ ʧʘʩʘʞʠʨʽʚ ʟ ʨʫʭʦʤʦʾ ʦʜʠʥʠʮʽ ʥʘ ʟʫʧʠʥʮʽ ʚʠʟʥʘʯʘ-

ʻʪʴʩʷ ʚʠʨʘʟʦʤ (2.15): 

 

   d, c, m,d, c, m2,z j, d, c, m2,d c, m1,z j, d, c, m1,z j, d, c, m, /)pp(p lll Ö+Ö= ,   (2.15) 

 

ʜʝ z j, d, c, m,p ï ʩʝʨʝʜʥʽʡ ʩʫʤʽʩʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʠʭʦʜʫ ʧʘʩʘʞʠʨʽʚ ʩʪʦʩʦʚʥʦ ʤʘʨʰʨʫ-

ʪʫ m , ʩʝʟʦʥʫ c , ʜʥʷ ʪʠʞʥʷ d , ʜʽʘʧʘʟʦʥʫ ʯʘʩʫ ʜʦʙʠ j , ʟʫʧʠʥʢʠ z;  

z j, d, c, m1,p ï ʩʝʨʝʜʥʽʡ ʢʦʝʬʽʮʽʻʥʪ ʚʠʭʦʜʫ ʧʘʩʘʞʠʨʽʚ ʩʪʦʩʦʚʥʦ ʤʘʨʰʨʫʪʫ m1 , ʩʝʟʦʥʫ 

c , ʜʥʷ ʪʠʞʥʷ d , ʜʽʘʧʘʟʦʥʫ ʯʘʩʫ ʜʦʙʠ j , ʟʫʧʠʥʢʠ z;  

z j, d, c, m2,p ï ʩʝʨʝʜʥʽʡ ʢʦʝʬʽʮʽʻʥʪ ʚʠʭʦʜʫ ʧʘʩʘʞʠʨʽʚ ʩʪʦʩʦʚʥʦ ʤʘʨʰʨʫʪʫ m2 , ʩʝʟʦʥʫ 

c , ʜʥʷ ʪʠʞʥʷ d , ʜʽʘʧʘʟʦʥʫ ʯʘʩʫ ʜʦʙʠ j , ʟʫʧʠʥʢʠ z. 

ɺʠʟʥʘʯʝʥʽ ʚʠʨʘʟʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʘʤʝʪʨʽʚ ʩʫʤʽʩʥʦʛʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʤʽʩʴ-

ʢʦʛʦ ʤʘʨʰʨʫʪʫ, ʨʦʟʜʽʣʝʥʦʛʦ ʩʴʦʛʦʜʥʽ ʥʘ ʤʘʨʰʨʫʪʽ ʥʘ ʜʚʘ ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ ʤʽʞ ʨʫʭʦ-

ʤʠʤʠ ʦʜʠʥʠʮʷʤʠ ʧʨʠʚʘʪʥʦʛʦ ʡ ʢʦʤʫʥʘʣʴʥʦʛʦ ʧʝʨʝʚʽʟʥʠʢʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʽ ʚ ʨʝʣʷʮʽʡʥʽʡ ʙʘʟʽ ʜʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʜʚʦʭ ʥʘʙʦʨʽʚ ʟʘʧʠʩʽʚ ʦʜʥʦʛʦ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʚ̔ʜʥʦʰʝʥʥʷ.  

 

2.4 ʄʝʪʦʜʦʣʦʛʽʯʥʽ ʦʩʥʦʚʠ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʤʽʩʴʢʠʤ            

ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ  ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

 

ʗʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʷʢʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʤʽʩʴʢʦʶ ʧʘʩʘʞʠʨʩʴʢʦʶ 

ʪʨʘʥʩʧʦʨʪʥʦʶ ʩʠʩʪʝʤʦʶ (ʄʇʊʉ), ʻ ʚʘʞʣʠʚʦʶ ʩʦʮʽʘʣʴʥʦʶ ʪʘ ʝʢʦʥʦʤʽʯʥʦʶ ʧʨʦʙʣʝ-
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ʤʦʶ ʜʣʷ ʢʦʞʥʦʛʦ ʤʽʩʪʘ. ɺʽʜ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʟʘʣʝʞʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʩʽʭ ʦʙôʻʢʪʽʚ ʤʽʩʪʘ. 

ʋ ʨʠʥʢʦʚʠʭ ʫʤʦʚʘʭ ʧʨʦʙʣʝʤʘ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʧʦʚʠʥʥʘ ʚʠʨʽ-

ʰʫʚʘʪʠʩʷ ʤʫʥʽʮʠʧʘʣʴʥʦʶ ʚʣʘʜʦʶ ʤʽʩʪʘ ʷʢ ʝʢʦʥʦʤʽʯʥʝ ʟʤʘʛʘʥʥʷ ʧʝʨʝʚʽʟʥʠʢʽʚ ʟʘ ʧʘ-

ʩʘʞʠʨʘ ʚ ʫʤʦʚʘʭ ʨʽʚʥʦʾ ʢʦʥʢʫʨʝʥʪʥʦʾ ʙʦʨʦʪʴʙʠ. ɿʘʨʘʟ ʽʩʥʫʶʪʴ ʪʽʣʴʢʠ ʦʢʨʝʤʽ ʬʨʘʛʤʝ-

ʥʪʠ ʨʠʥʢʦʚʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ. ʊʘʢ, ʧʠʪʘʥʥʷ ʧʨʦ ʩʪʚʦ-

ʨʝʥʥʷ ʤʘʨʰʨʫʪʫ ʚʠʨʽʰʫʻ ʩʘʤ ʧʝʨʝʚʽʟʥʠʢ, ʷʢʱʦ ʚʽʥ ʤʘʻ ʧʨʠʚʘʪʥʫ ʬʦʨʤʫ ʚʣʘʩʥʦʩʪʽ ʥʘ 

ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ. ɼʫʞʝ ʯʘʩʪʦ ʮʝʡ ʤʘʨʰʨʫʪ ʩʧʽʚʧʘʜʘʻ ʟ ʤʘʨʰʨʫʪʦʤ, ʷʢʠʡ ʦʙʩʣʫʛʦ-

ʚʫʻ ʧʝʨʝʚʽʟʥʠʢ ʟ̔ ʢʦʤʫʥʘʣʴʥʦʶ ʬʦʨʤʦʶ ʚʣʘʩʥʦʩʪʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʧʝʨʝʚʽʟʥʠʢʽʚ 

ʤʘʻ ʚʠʥʠʢʥʫʪʠ ʢʦʥʢʫʨʝʥʮʽʷ ʟʘ ʧʘʩʘʞʠʨʘ ʪʘ ʛʦʣʦʚʥʠʤʠ ʘʨʛʫʤʝʥʪʘʤʠ ʤʘʶʪʴ ʙʫʪʠ ʪʘ-

ʨʠʬ ʟʘ ʧʨʦʾʟʜ ʽ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ɸʣʝ ʢʦʥʢʫʨʝʥʮʽʾ ʥʝ ʚʠʥʠʢʘʻ, ʪʦʤʫ ʱʦ ʚʦʥʠ 

ʧʝʨʝʚʦʟʷʪʴ ʨʽʟʥʠʭ ʟʘ ʧʣʘʪʦʩʧʨʦʤʦʞʥʽʩʪʶ ʧʘʩʘʞʠʨʽʚ.  

ɺʥʘʩʣʽʜʦʢ ʚʽʜʩʫʪʥʦʩʪʽ ʢʦʥʢʫʨʝʥʮʽʾ ʩʪʨʘʞʜʘʻ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ: 

ʧʨʠʚʘʪʥʽ ʧʝʨʝʚʽʟʥʠʢʠ ʧʦʨʫʰʫʶʪʴ ʫʤʦʚʠ ʧʝʨʝʚʝʟʝʥʥʷ ʧʣʘʪʦʩʧʨʦʤʦʞʥʠʭ ʧʘʩʘʞʠʨʽʚ, 

ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ ʪʘ ʧʝʨʝʧʦʚʥʝʥʥʷ ʩʘʣʦʥʽʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʦʜʠ-

ʥʠʮʴ, ʘ ʢʦʤʫʥʘʣʴʥʽ ʧʝʨʝʚʽʟʥʠʢʠ ʪʝʞ ʧʦʨʫʰʫʶʪʴ ʫʤʦʚʠ ʧʝʨʝʚʝʟʝʥʥʷ, ʟʙʽʣʴʰʫʶʯʠ ʯʘʩ 

ʯʝʢʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʦʜʠʥʠʮʽ ʧʽʣʴʛʦʚʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ ʧʘʩʘʞʠʨʽʚ ʟʘ ʧʨʠʯʠʥʦʶ ʟʙʽ-

ʣʴʰʝʥʥʷ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ, ʘ ʪʘʢʦʞ ʚʥʘʩʣʽʜʦʢ ʧʦʨʫʰʝʥʥʷ ʨʦʟʢʣʘʜʫ ʨʫʭʫ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʭʠʩʪ ʽʥʪʝʨʝʩʽʚ ʧʘʩʘʞʠʨʽʚ ʱʦʜʦ ʷʢʦʩʪʽ ʾʭ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʝʨʝ-

ʚʽʟʥʠʢʘʤʠ ʻ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʜʣʷ ʤʫʥʽʮʠʧʘʣʥɹʦʾ ʚʣʘʜʠ ʤʽʩʪʘ.  

ʋ ʨʦʙʦʪʽ ʧʨʦʧʦʥʫʶʪʴʩʷ ʧʽʜʭʦʜʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʩʢʣʘʜʦʚʠʭ 

ʧʨʦʙʣʝʤʠ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʜʣʷ ʯʦʛʦ ʥʝʦʙʭʽʜʥʦ:  

¶ ʩʬʦʨʤʫʣʶʚʘʪʠ ʧʨʘʚʘ ʧʘʩʘʞʠʨʽʚ ʧʨʠ ʢʦʨʠʩʪʫʚʘʥʥʽ ʤʘʨʰʨʫʪʦʤ ʤʽʩʴʢʦʾ ʧʘʩʘ-

ʞʠʨʩʴʢʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ;  

¶ ʩʬʦʨʤʫʣʶʚʘʪʠ ʢʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʷʢ ʩʫʢʫʧʥʽʩʪʴ, ʱʦ 

ʚʠʷʚʣʷʻ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚ ʧʘʩʘʞʠʨʽʚ ʧʨʠ ʢʦʨʠʩʪʫʚʘʥʥʽ ʤʘʨʰʨʫʪʦʤ ʤʽʩʴʢʦʾ ʧʘ-

ʩʘʞʠʨʩʴʢʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ;  

¶ ʚʠʟʥʘʯʠʪʠ ʧʦʥʷʪʪʷ ʨʘʮʽʦʥʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʤʘʨʰʨʫʪʫ, ʧʨʠ ʷʢʽʡ ʚʽʜʩʫʪʥʽ ʧʦ-

ʨʫʰʝʥʥʷ ʧʨʘʚ ʧʘʩʘʞʠʨʽʚ;  
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¶ ʚʠʟʥʘʯʠʪʠ ʝʪʘʣʦʥʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʧʨʠ 

ʨʘʮ̔ʦʥʘʣʴʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʤʘʨʰʨʫʪʫ;  

¶ ʚʠʟʥʘʯʠʪʠ ʤʝʭʘʥʽʟʤ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ 

ʱʦʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʤʘʨʰʨʫʪʫ ʧʨʠ ʧʦʨʫʰʝʥʥʽ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʤʘʨʰʨʫʪʫ;  

¶ ʩʪʚʦʨʠʪʠ ʝʢʦʥʦʤʽʯʥʫ ʤʦʜʝʣʴ ʜʣʷ ʧʨʘʢʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʘʨʰʨʫʪʽ ʤʽʩʴʢʦʾ ʧʘʩʘʞʠʨʩʴʢʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠ-

ʩʪʝʤʠ ʚ ʨʠʥʢʦʚʠʭ ʫʤʦʚʘʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

ʄʽʩʴʢʘ ʧʘʩʘʞʠʨʩʴʢʘ ʪʨʘʥʩʧʦʨʪʥʘ ʩʠʩʪʝʤʘ ʚʠʥʠʢʘʻ ʥʘ ʧʝʚʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ 

ʤʽʩʪʘ. ʉʧʦʯʘʪʢʫ ʄʇʊʉ ʚʢʣʶʯʘʻ ʦʜʠʥ ʚʠʜ ʪʨʘʥʩʧʦʨʪʫ, ʷʢʠʤ, ʷʢ ʧʨʘʚʠʣʦ, ʷʚʣʷʻʪʴʩʷ 

ʘʚʪʦʤʦʙʽʣʴʥʠʡ. ʇʦʪʽʤ, ʟ̔ ʨʦʟʚʠʪʢʦʤ ʤʽʩʪʘ, ʡʜʝ ʧʨʦʮʝʩ ʫʩʢʣʘʜʥʝʥʥʷ ʄʇʊʉ.  

ʋ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ ʄʇʊʉ ʧʝʨʝʪʚʦʨʠʣʘʩʷ ʥʘ ʩʢʣʘʜʥʫ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʫ ʩʠʩ-

ʪʝʤʫ, ʚ ̫ʢʽʡ ʚʟʘʻʤʦʜʽʶʪʴ ʨʽʟʥʽ ʚʠʜʠ ʤʽʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ: ʤʝʪʨʦ, ʪʨʘ-

ʤʚʘʡ, ʪʨʦʣʝʡʙʫʩ, ʘʚʪʦʙʫʩ, ʤʽʢʨʦʘʚʪʦʙʫʩ, ʤʘʨʰʨʫʪʥʝ ʪʘʢʩʽ, ʤʽʩʴʢʠʡ ʽ ʧʨʠʤʽʩʴʢʠʡ ʝʣʝ-

ʢʪʨʦʧʦʾʟʜʠ, ʨʽʯʢʦʚʽ ʪʨʘʤʚʘʾ, ʬʫʥʽʢʫʣʝʨ, ʪʘʢʩʽ. ʂʨʽʤ ʪʘʢʩʽ, ʚʩʽ ʽʥʰʽ ʚʠʜʠ ʤʽʩʴʢʦʛʦ ʧʘ-

ʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʟʜʽʡʩʥʶʶʪʴ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʦʩʥʦʚʽ ʤʘʨʰʨʫʪʥʦʾ 

ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʦʜʠʥʠʮʴ (ʊʆ). ʈʦʟʧʦʜʽʣ ʄʇʊʉ ʟ̔ ʤʘʨʰʨʫʪ-

ʥʦʶ ʬʦʨʤʦʶ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʊʆ ʥʘ ʧʽʜʩʠʩʪʝʤʠ ʚʢʣʶʯʘʻ: ʚʠʜʠ ʤʽʩʴʢʦʛʦ ʧʘʩʘʞʠʨ-

ʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʤʘʨʰʨʫʪʠ, ʛʨʘʬʽʢʠ ʨʦʙʦʪʠ, ʨʝʡʩʠ.  

ʅʘʡʤʝʥʰʦʶ ʧʽʜʩʠʩʪʝʤʦʶ ʄʇʊʉ, ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʧʽʜʩʠʩʪʝʤʠ ʄʘʨʰʨʫʪ, ʻ ʈʝʡʩ. 

ɽʣʝʤʝʥʪʘʤʠ ʧʽʜʩʠʩʪʝʤʠ ʈʝʡʩ :̒ ʊʆ; ʧʘʩʘʞʠʨʠ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫ-

ʪʫ; ʧʘʩʘʞʠʨʠ, ʷʢʽ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʚʽʜ ʟʫʧʠʥʢʠ ʜʦ ʥʘʩʪʫʧʥʦʾ ʟʫʧʠʥʢʠ ʚ ʩʘʣʦʥʽ ʊʆ; ʩʫ-

ʢʫʧʥʽʩʪʴ ʟʫʧʠʥʦʢ ʤʘʨʰʨʫʪʫ, ʥʘ ʷʢʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʩʘʜʢʘ ʪʘ ʚʠʩʘʜʢʘ ʧʘʩʘʞʠʨʽʚ ʟ̔ 

ʊʆ. ʇʝʨʝʤʽʱʝʥʥʷ ʢʦʞʥʦʾ ʊʆ ʤʘʻ ʙʫʪʠ ʫʟʛʦʜʞʝʥʠʤ ʽʟ ʧʝʨʝʤʽʱʝʥʥʷʤʠ ʊʆ ʽʥʰʠʭ ʨʝʡ-

ʩʽʚ ʮʴʦʛʦ ʤʘʨʰʨʫʪʫ.  

ʇʨʠʭʽʜ ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʢʫ ʤʘʨʰʨʫʪʫ ʻ ʩʪʦʭʘʩʪʠʯʥʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʟʘʣʝ-

ʞʠʪʴ ʚʽʜ ʯʘʩʫ ʜʦʙʠ ʡ ʚʽʜ ʢʦʥʢʨʝʪʥʦʾ ʟʫʧʠʥʢʠ. ɺʠʭʽʜ ʧʘʩʘʞʠʨʽʚ ʟ̔ ʊʆ ʥʘ ʟʫʧʠʥʮʽ ʻ ʪʘ-

ʢʦʞ ʩʪʦʭʘʩʪʠʯʥʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʫ ʜʦʙʠ, ʢʦʥʢʨʝʪʥʦʾ ʟʫʧʠʥʢʠ, ʢʽʣʴ-

ʢʦʩʪʽ ʧʘʩʘʞʠʨʽʚ ʫ ʊʆ, ʷʢʘ ʧʨʠʙʫʣʘ ʥʘ ʟʫʧʠʥʢʫ. ʂʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʷʢʽ ʟʜʽʡʩʥʷʪʴ 

ʧʦʩʘʜʢʫ ʜʦ ʊʆ ʥʘ ʟʫʧʠʥʮʽ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʣ̔ʴʢʦʩʪʽ ʚ ʥʽʡ ʚʽʣʴʥʠʭ ʤʽʩʮʴ.  

ʈʠʥʢʦʚʽ ʫʤʦʚʠ ʨʦʙʦʪʠ ʫʩʢʣʘʜʥʠʣʠ ʧʽʜʩʠʩʪʝʤʫ ʤʘʨʰʨʫʪ, ʘ ʩʘʤʝ:  
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¶ ʥʘ ʦʜʥʦʤʫ ʤʘʨʰʨʫʪʽ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʊʆ, ʱʦ ʥʘʣʝʞʘʪʴ ʨʽʟʥʠʤ ʧʝʨʝʚʽʟʥʠʢʘʤ 

ʟ̔ ʨʽʟʥʠʤʠ ʬʦʨʤʘʤʠ ʚʣʘʩʥʦʩʪʽ;  

¶ ʥʘ ʦʜʥʦʤʫ ʤʘʨʰʨʫʪʽ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʊʆ, ʱʦ ʤʘʶʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢʽ 

ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ (ʟʘ ʧʘʩʘʞʠʨʦʤʽʩʪʢʩ̔ʪʁ, ʰʚʠʜʢʩ̔ʪʁ ʨʫʭʫ, ʢʦʤʬʦʨʪʥʽʩʪʁ, 

ʧʝʨʝʣʽʢʦʤ ʧʦʩʣʫʛ, ʱʦ ʥʘʜʘʶʪʴʩʷ ʧʘʩʘʞʠʨʫ ʪʘ ʽʥ.);  

¶ ʽʩʥʫʚʘʥʥʷ ʨʽʟʥʠʭ ʚʠʤʦʛ ʜʣʷ ʚʽʜʙʦʨʫ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʟʫʧʠʥʮʽ, ʜʣʷ 

ʧʨʦʾʟʜʫ ʚ ʊʆ. ʊʘʢ ʥʘ ʤʘʨʰʨʫʪʽ ʟʜʽʡʩʥʶʶʪʴʩʷ ʨʝʡʩʠ, ʷʢʽ ʧʝʨʝʚʦʟʷʪʴ ʧʘʩʘʞʠʨʽʚ, 

ʱʦ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʟʘ ʧʨʦʾʟʜ ʪʽʣʴʢʠ ʛʦʪʽʚʢʦʶ. ʊʘʢʦʞ ʽʩʥʫʶʪʴ ʨʝʡʩʠ, ʥʘ ʷʢʠʭ 

ʧʝʨʝʚʦʟʷʪʴ ʧʘʩʘʞʠʨʽʚ ʫʩʽʭ ʢʘʪʝʛʦʨʽʡ, ʚʢʣʶʯʘʶʯʠ ʧʽʣʴʛʦʚʽ.  

¶ ʥʘʷʚʥʽʩʪʴ ʨʽʟʥʠʭ ʪʘʨʠʬʽʚ ʟʘ ʧʨʦʾʟʜ ʧʘʩʘʞʠʨʘ ʥʘ ʦʜʥʦʤʫ ʤʘʨʰʨʫʪʽ ʧʨʠ ʚʠʢʦʨʠʩ-

ʪʘʥʥʽ ʥʠʤ ʨʽʟʥʠʭ ʨʝʡʩʽʚ; 

¶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʧʨʦʮʝʜʫʨ ʬʦʨʤʫʚʘʥʥʷ ʤʦʤʝʥʪʫ ʧʦʯʘʪʢʫ ʨʝʡʩʫ. ʊʘʢ, ʜʣʷ 

ʘʚʪʦʙʫʩʽʚ ʢʦʤʫʥʘʣʴʥʦʾ ʬʦʨʤʠ ʚʣʘʩʥʦʩʪʽ, ʤʦʤʝʥʪ ʧʦʯʘʪʢʫ ʨʝʡʩʫ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʥʘʷʚʥʠʤ ʧʣʘʥʦʚʠʤ ʨʦʟʢʣʘʜʦʤ, ʷʢʠʡ ʜʦʚʦʜʠʪʴʩʷ ʜʦ ʚʽʜʦʤʘ ʧʘʩʘʞʠʨʘ ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʪʘʙʣʦ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʟʫʧʠʥʮʽ. ɺʦʜʥʦʯʘʩ, ʤʦʤʝʥʪ ʧʦ-

ʯʘʪʢʫ ʨʝʡʩʫ ʤʘʨʰʨʫʪʥʦʛʦ ʪʘʢʩʦʤʦʪʦʨʘ ʧʨʠʚʘʪʥʦʾ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ ʬʦʨʤʫʻʪʴʩʷ 

ʦʧʝʨʘʪʠʚʥʦ ʚʦʜʽʻʤ ʟ̔ ʫʨʘʭʫʚʘʥʥʷʤ ʪʽʣʴʢʠ ʽʥʪʝʨʝʩʽʚ ʧʝʨʝʚʽʟʥʠʢʘ; 

¶ ʥʘʷʚʥʽʩʪʴ ʧʽʣʴʛʦʚʠʭ ʢʘʪʝʛʦʨʽʡ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʥʝ ʩʧʣʘʯʫʶʪʴ ʟʘ ʧʨʦʾʟʜ ʽ ʷʢʠʭ ʧʦ-

ʚʠʥʥʽ ʦʙʩʣʫʛʦʚʫʚʘʪʠ ʨʝʡʩʠ ʧʝʚʥʠʭ ʧʝʨʝʚʽʟʥʠʢʽʚ ʙʝʟʢʦʰʪʦʚʥʦ;  

¶ ʚʠʥʠʢʥʝʥʥʷ ʚʠʧʘʜʢʦʚʦʾ ʟʤʽʥʠ ʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʤʘʨʰʨʫʪʫ 

ʚʥʘʩʣʽʜʦʢ ʧʦʨʫʰʝʥʥʷ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʨʦʟʢʣʘʜʫ ʨʫʭʫ ʥʘ ʮʴʦʤʫ ʘʙʦ ʽʥʰʦʤʫ ʤʘʨ-

ʰʨʫʪʽ ʄʇʊʉ.  

ʎʽ ʪʘ ʽʥʰʽ ʫʤʦʚʠ ʨʦʙʦʪʠ ʄʇʊʉ ʥʘʡʧʦʚʥʽʰʝ ʧʨʦʷʚʣʷʶʪʴʩʷ ʥʘ ʨʽʚʥʽ ʨʝʡʩʫ ʤʘʨ-

ʰʨʫʪʫ ʡ ʪʦʤʫ ʤʘʶʪʴ ʙʫʪʠ ʚʨʘʭʦʚʘʥʠʤʠ ʥʘ ʩʪʘʜʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʝʡʩʫ. ʇʨʠ ʮʴʦʤʫ ʚʠ-

ʟʥʘʯʘʶʪʴʩʷ: ʤʦʜʝʣʴ ʊʆ ʡ ʤʦʤʝʥʪ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʥʘ ʤʘʨʰʨʫʪʽ, ʢʦʪʨʠʡ ʦʙʯʠʩʣʶʻʪʴʩʷ 

ʯʝʨʝʟ ʽʥʪʝʨʚʘʣ, ʷʢʠʡ ʚʽʜʦʢʨʝʤʣʶʻ ʧʨʦʝʢʪʥʠʡ ʨʝʡʩ ʚʽʜ ʤʦʤʝʥʪʫ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʧʦʧʝ-

ʨʝʜʥʴʦʛʦ ʨʝʡʩʫ.  

ʉʘʤʝ ʯʝʨʝʟ ʽʥʪʝʨʚʘʣ ʤʦʞʝ ʙʫʪʠ ʚʨʘʭʦʚʘʥʘ ʫʩʷ ʤʥʦʞʠʥʘ ʬʘʢʪʦʨʽʚ, ʱʦ ʩʫʧʨʦʚʦ-

ʜʞʫʻ ʧʨʦʮʝʩ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʘʨʰʨʫʪʽ ʄʇʊʉ. ʉʫʢʫʧʥʽʩʪʴ ʤʦʤʝʥʪʽʚ ʧʦʯʘ-

ʪʢʫ ʚʠʢʦʥʘʥʥʷ ʨʝʡʩʽʚ ʚʠʟʥʘʯʘʻ ʧʣʘʥʦʚʠʡ ʨʦʟʢʣʘʜ ʨʦʙʦʪʠ ʊʆ ʥʘ ʤʘʨʰʨʫʪʽ, ʷʢʠʡ ʧʦ-
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ʚʠʥʝʥ ʟʘʙʝʟʧʝʯʫʚʘʪʠ  ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ (ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚ ʧʘ-

ʩʘʞʠʨʽʚ) ʪʘ ʦʪʨʠʤʘʥʥʷ ʧʨʠʙʫʪʢʫ ʧʝʨʝʚʽʟʥʠʢʦʤ (ʝʢʦʥʦʤʽʯʥʽ ʽʥʪʝʨʝʩʠ ʧʝʨʝʚʽʟʥʠʢʘ).  

ʇʨʘʚʘ ʧʘʩʘʞʠʨʽʚ, ʚʠʟʥʘʯʝʥʽ ʷʢ ʫʤʦʚʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥ-

ʥʷ ʧʘʩʘʞʠʨʦʤ ʨʝʡʩʫ ʤʘʨʰʨʫʪʫ ʄʇʊʉ. ʊʘʢʠʤʠ ʧʨʘʚʘʤʠ ʷʚʣʷʶʪʩɹʷ:  

¶ ʧʨʘʚʦ ʥʘ ʧʦʩʘʜʢʫ ʚ ʊʆ, ʱʦ ʧʨʠʙʫʣʘ ʥʘ ʟʫʧʠʥʢʫ ʤʘʨʰʨʫʪʫ;  

¶ ʧʨʘʚʦ ʥʘ ʯʘʩ ʦʯʽʢʫʚʘʥʥʷ ʧʘʩʘʞʠʨʦʤ ʥʘ ʟʫʧʠʥʮʽ ʤʘʨʰʨʫʪʫ ʊʆ, ʱʦ ʥʝ ʧʝʨʝʚʠ-

ʱʫʚʘʪʠʤʝ ʜʝʷʢʦʛʦ ʟʥʘʯʝʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʦʛʦ ɼʝʧʘʨʪʘʤʝʥʪʦʤ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥ-

ʬʨʘʩʪʨʫʢʪʫʨʠ ʂʄɼɸ, ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ;  

¶ ʧʨʘʚʦ ʥʘ ʧʦʾʟʜʢʫ ʚ ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚʘʭ, ʢʦʣʠ ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ ʊʆ 

ʥʘ ʧʝʨʝʛʦʥʘʭ ʤʘʨʰʨʫʪʫ ʥʝ ʧʝʨʝʚʠʱʫʚʘʪʠʤʝ ʜʝʷʢʦʛʦ ʟʥʘʯʝʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʦʛʦ 

ɼʝʧʘʨʪʘʤʝʥʪʦʤ  ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʂʄɼɸ, ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʜʽʘʧʘʟʦ-

ʥʽʚ ʯʘʩʫ ʜʦʙʠ.  

ɺʠʟʥʘʯʠʤʦ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʨʝʡʩʽʚ 

ʤʘʨʰʨʫʪʽʚ ʄʇʊʉ.  

ɯʥʪʝʨʚʘʣ ʨʫʭʫ ʻ ʧʦʢʘʟʥʠʢʦʤ, ʫ ̫ʢʦʤʫ ʩʭʦʜʷʪʴʩʷ ʽʥʪʝʨʝʩʠ ʧʝʨʝʚʽʟʥʠʢʘ ʡ ʧʘʩʘ-

ʞʠʨʽʚ, ʧʨʠʯʦʤʫ ʙʘʞʘʥʽ ʥʘʧʨʷʤʢʠ ʚʧʣʠʚʫ ʥʘ ʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ ʻ ʜʽʘʤʝʪʨʘʣʴʥʦ 

ʧʨʦʪʠʣʝʞʥʠʤʠ: ʧʝʨʝʚʽʟʥʠʢʠ ʥʘʤʘʛʘʶʪʴʩʷ ʟʙʽʣʴʰʠʪʠ ʡʦʛʦ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʟʙʽʣʴʰʠʪʠ 

ʩʚʽʡ ʜʦʭʽʜ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ, ʘ ʧʘʩʘʞʠʨʠ ʙʘʞʘ-

ʶʪʴ ʟʤʝʥʰʝʥʥʷ ʡʦʛʦ, ʱʦʙ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʟʤʝʥʰʝʥʥʷ ʢʦʝ-

ʬʽʮʽʻʥʪʫ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʥʘʩʧʨʘʚʜʽ ʚʦʥʠ ʟʘʮʽʢʘʚʣʝʥʽ ʫ ʛʨʘʥʠʯ-

ʥʠʭ ʟʥʘʯʝʥʥʷʭ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ, ʘ ʩʘʤʝ: ʢʦʣʠ ʚʽʜʩʫʪʥʽ ʧʘʩʘʞʠʨʠ, ʱʦ 

ʩʪʦʷʪʴ ʫ ʧʨʦʭʦʜʘʭ (ʢʦʞʝʥ ʧʘʩʘʞʠʨ ʟʘʡʤʘʻ ʦʜʥʝ ʽʟ ʤʽʩʮʴ ʜʣʷ ʩʠʜʽʥʥʷ), ʘʙʦ ʢʦʣʠ ʚ ʩʘ-

ʣʦʥʽ ʟʥʘʭʦʜʠʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʷʢʽ ʟʘʡʤʘʶʪʴ ʥʝ ʪʽʣʴʢʠ ʚʩʽ ʤʩ̔ʮ̫ ʜʣʷ ʩʠʜʽʥʥʷ, ʘ 

ʱʝ ʡ ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʫ ʧʨʦʭʦʜʘʭ ʟʛʽʜʥʦ ʥʦʨʤʠ ʟʘʚʦʜʫ-ʚʠʛʦʪʦʚʣʶʚʘʯʘ.  

ʂʦʤʧʨʦʤʽʩʥʠʤ ʨʽʰʝʥʥʷʤ ʤʦʞʝ ʙʫʪʠ ʧʽʜʭʽʜ, ʢʦʣʠ ʢʦʞʥʘ ʟ̔ ʩʪʦʨʽʥ ʧʦʛʦʜʠʪʴʩʷ 

ʥʘ ʦʜʥʘʢʦʚʽ ʚʪʨʘʪʠ ʩʚʦʾʭ ʽʥʪʝʨʝʩʽʚ, ʘ ʩʘʤʝ: ʧʘʩʘʞʠʨʠ ʧʦʛʦʜʞʫʶʪʴʩʷ ʟ ʪʘʢʦʶ ʢʽʣʴʢʽʩ-

ʪʶ ʧʘʩʘʞʠʨʽʚ ʫ ʧʨʦʭʦʜʘʭ, ʥʘ ʷʢʫ ʙʫʜʝ ʟʤʝʥʰʝʥʘ ʤʘʢʩʠʤʘʣʴʥʘ ʟʘʚʦʜʩʴʢʘ ʧʘʩʘʞʠʨʦ-

ʤʽʩʪʢʽʩʪʴ ʫ ʨʦʟʨʘʭʫʥʢʘʭ ʧʣʘʥʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ.  
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ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ ʫ ʩʘʣʦʥʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʚʠʨʘʟʫ 

(2.16):  

 

2/2/)( c ʧʟʩʢʦʤ MMʄʄM +=+=   ,   (2.16) 

 

ʜʝ ʢʦʤM
ï ʢʦʤʧʨʦʤʽʩʥʘ ʢʽʣʴʢʽʩʪʴ ʤʽʩʮʴ ʜʣʷ ʧʘʩʘʞʠʨʽʚ ʚ ʩʘʣʦʥʽ ʨʫʭʦʤʦʾ ʦʜʠʥʠʮʽ (ʈʆ), 

ʦʜ..;  

ʩʄ ï ʢʽʣʴʢʽʩʪʴ ʤʽʩʮʴ ʜʣʷ ʩʠʜʽʥʥʷ ʚ ʩʘʣʦʥʽ ʟʛʽʜʥʦ ʜʘʥʠʭ ʟʘʚʦʜʫ-ʚʠʛʦʪʦʚʣʶʚʘʯʘ, 

ʦʜ..;  

ʟʄ ï  ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʤʽʩʮʴ ʜʣʷ ʧʘʩʘʞʠʨʽʚ ʚ ʩʘʣʦʥʽ ʟʛʽʜʥʦ ʜʘʥʠʭ ʟʘʚʦʜʫ-

ʚʠʛʦʪʦʚʣʶʚʘʯʘ, ʦʜ.;  

ʧM ï ʢʽʣʴʢʽʩʪʴ ʤʽʩʮʴ ʜʣʷ ʧʘʩʘʞʠʨʽʚ ʚ ʧʨʦʭʦʜʘʭ ʟʛʽʜʥʦ ʜʘʥʠʭ ʟʘʚʦʜʫ-

ʚʠʛʦʪʦʚʣʶʚʘʯʘ, ʦʜ..  

ʊʝʧʝʨ ʜʣʷ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʽʥʪʝʨʚʘʣ ʨʫʭʫ ʩʪʦʩʦʚʥʦ ʧʝʚʥʠʭ 

ʟʥʘʯʝʥʴ ʢʦʜʽʚ: ʤʘʨʰʨʫʪʫ, ʤʘʨʢʠ ʨʫʭʦʤʦʾ ʦʜʠʥʠʮʽ, ʜʥʷ ʪʠʞʥʷ, ʩʝʟʦʥʫ ʨʦʢʫ, ʜʽʘʧʘʟʦʥʫ 

ʯʘʩʫ ʜʦʙʠ, ʧʨʠ ʷʢʠʭ ʥʘ ʞʦʜʥʦʤʫ ʽʟ ʧʝʨʝʛʦʥʽʚ ʤʘʨʰʨʫʪʫ ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ ʫ ʩʘʣʦʥʽ 

ʈʆ ʥʝ ʙʫʜʝ ʧʝʨʝʚʠʱʫʚʘʪʠ ʟʘʜʘʥʦʛʦ ʢʦʤʧʨʦʤʽʩʥʦʛʦ ʟʥʘʯʝʥʥʷ ʢʦʤM
ʩʪʦʩʦʚʥʦ ʩʝʨʝʜ-

ʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʧʘʩʘʞʠʨʦʦʙʤʽʥʫ ʟʫʧʠʥʦʢ ʤʘʨʰʨʫʪʫ. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʪʘʢʠʡ ʧʽʜ-

ʭʽʜ ʙʫʜʝ ʜʦ ʧʝʚʥʦʾ ʤʽʨʠ ʟʘʧʦʙʽʛʘʪʠ ʧʝʨʝʚʠʱʝʥʥʶ ʢʽʣʴʢʦʩʪʽ ʧʘʩʘʞʠʨʽʚ ʫ ʩʘʣʦʥʽ ʙʽʣʴ-

ʰʝ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʄʟ ʚʥʘʩʣʽʜʦʢ ʢʦʣʠʚʘʥʴ ʧʘʩʘʞʠʨʦʦʙʤʽʥʫ ʚʽʜʥʦʩʥʦ ʩʝʨʝʜ-

ʥʴʦʛʦ ʟʥʘʯʝʥʥʷ. 

ɿʘʜʘʯʘ ʥʘʣʝʞʠʪʴ ʜʦ ʢʣʘʩʫ ʟʘʜʘʯ ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʷʢʽ ʚʥʘʩʣʽʜʦʢ ʩʚʦʻʾ 

ʩʧʝʮʠʬʽʢʠ ʥʝ ʤʘʶʪʴ ʘʥʘʣʽʪʠʯʥʦʛʦ ʨʽʰʝʥʥʷ. ɼʣʷ ʾʭ ʨʦʟʚôʷʟʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʢʦʤʧôʶʪʝʨʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʥʘ ʤʘʪʝʤʘʪʠʯʥʽʡ ʤʦʜʝʣʽ ʨʝʡʩʫ ʤʘʨʰʨʫʪʫ. ɿʥʘʡʜʝʥʠʡ ʪʘ-

ʢʠʤ ʯʠʥʦʤ ʽʥʪʝʨʚʘʣ ʻ ʨʘʮʽʦʥʘʣʴʥʠʤ ʽʥʪʝʨʚʘʣʦʤ ʨʫʭʫ ʪʦʤʫ, ʱʦ ʧʨʠ ʡʦʛʦ ʟʤʝʥʰʝʥʥʽ 

ʟʨʦʩʪʘʁ ʪʴ ʚʪʨʘʪʠ ʧʝʨʝʚʽʟʥʠʢʘ, ʘ ʧʨʠ ʡʦʛʦ ʟʨʦʩʪʘʥʥʽ ʟʙʽʣʴʰʫʶʪʴʩʷ ʚʪʨʘʪʠ ʧʘʩʘʞʠʨʽʚ  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ ʥʘ ʧʝʚʥʦʤʫ ʤʘʨʰʨʫʪʽ ʚ ʢʦʥʢʨʝ-

ʪʥʠʭ ʫʤʦʚʘʭ ʡʦʛʦ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʦʚʠʡ ʧʦʢʘʟʥʠʢ ï ʢʦʤʧʨʦʤʽʩʥʘ ʢʣ̔ʴʢʽʩʪʴ 
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ʧʘʩʘʞʠʨʽʚ ʫ ʩʘʣʦʥʽ ʨʫʭʦʤʦʾ ʦʜʠʥʠʮʽ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʽ ʦʜʥʘʢʦʚʠʭ ʚʪʨʘʪ ʩʚʦ-

ʾʭ ʽʥʪʝʨʝʩʽʚ ʜʣʷ ʧʝʨʝʚʽʟʥʠʢʘ ʡ ʧʘʩʘʞʠʨʽʚ. 

ʇʽʜ ʨʘʮʽʦʥʘʣʴʥʠʤ ʽʥʪʝʨʚʘʣʦʤ ʩʣʽʜ ʨʦʟʫʤʽʪʠ ʪʘʢʠʡ ʽʥʪʝʨʚʘʣ ʨʫʭʫ, ʷʢʠʡ ʟʘʙʝʟʧʝ-

ʯʫʻ ʝʢʦʥʦʤʽʯʥʽ ʽʥʪʝʨʝʩʠ ʧʝʨʝʚʽʟʥʠʢʘ ʪʘ ʚʨʘʭʦʚʫʻ ʽʥʪʝʨʝʩʠ ʧʘʩʘʞʠʨʽʚ ʰʣʷʭʦʤ ʾʭ ʫʟʛʦ-

ʜʞʝʥʥʷ.  

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʨʝʡʩʫ ʤʘʨʰʨʫʪʫ ʤʽʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʝʢʦʥʦʤʽʯ-

ʥʽ ʽʥʪʝʨʝʩʠ ʧʝʨʝʚʽʟʥʠʢʘ ʧʦʣʷʛʘʶʪʴ ʚ ʦʪʨʠʤʘʥʥʽ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʠʙʫʪʢʫ ʧʨʠ ʚʠʢʦ-

ʥʘʥʥʽ ʢʦʞʥʦʛʦ ʨʝʡʩʫ ʈʆ. ʄʘʢʩʠʤʽʟʘʮʽʷ ʧʨʠʙʫʪʢʫ ʜʦʩʷʛʘʻʪʴʩʷ, ʷʢʱʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʤʘʢʩʠʤʘʣʴʥʝ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ ʈʆ ʧʘʩʘʞʠʨʘʤʠ. ʉʪʫʧʽʥʴ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ ʈʆ ʥʘ 

ʤʽʩʴʢʦʤʫ ʤʘʨʰʨʫʪʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ 

ʩʪʫʧʽʥʴ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ ʈʆ ʧʘʩʘʞʠʨʘʤʠ ʟʨʦʩʪʘʻ, ʘ ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ 

ʩʪʫʧʽʥʴ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ ʈʆ ʧʘʩʘʞʠʨʘʤʠ ʟʤʝʥʰʫʻʪʴʩʷ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʝʢʦʥʦʤʽʯʥʽ ʽʥʪʝʨʝʩʠ ʧʝʨʝʚʽʟʥʠʢʘ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʠʨʘʟʦʤ (2.17):  

 

   maxmax,))(( IIɼIɼ ʧʬ -  ,        (2.17) 

 

ʜʝ  
ʧʬ ɼIɼ -)(
ï ʚʽʜʧʦʚʽʜʥʦ ʬʘʢʪʠʯʥʠʡ ʽ ʧʣʘʥʦʚʠʡ ʜʦʭʽʜ ʚʽʜ ʚʠʢʦʥʘʥʥʷ ʦʜʥʦʛʦ 

ʨʝʡʩʫ ʈʆ ʚʠʟʥʘʯʝʥʦʾ ʤʘʨʢʠ ʫ ʚʠʟʥʘʯʝʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʯʘʩʫ ʜʦʙʠ ʥʘ ʚʠʟʥʘʯʝʥʦʤʫ ʤʘʨ-

ʰʨʫʪʽ;  

maxI
ï ʤʘʢʩʠʤʘʣʴʥʠʡ ʽʥʪʝʨʚʘʣ ʨʫʭʫ ʈʆ ʚʠʟʥʘʯʝʥʦʾ ʤʘʨʢʠ ʫ ʚʠʟʥʘʯʝʥʦʤʫ ʜʽʘʧʘ-

ʟʦʥʽ ʯʘʩʫ ʜʦʙʠ ʥʘ ʚʠʟʥʘʯʝʥʦʤʫ ʤʘʨʰʨʫʪʽ, ʧʨʠ ʷʢʦʤʫ ʥʝ ʧʦʨʫʰʫʶʪʴʩʷ ʧʨʘʚʘ ʧʘʩʘʞʠ-

ʨʽʚ.  

ʇʨʘʚʦ ʧʘʩʘʞʠʨʘ ʥʘ ʧʦʩʘʜʢʫ ʚ ʈʆ, ʱʦ ʧʨʠʙʫʣʘ ʥʘ ʟʫʧʠʥʢʫ z, ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ-

ʣʝʞʥʦʩʪʷʤʠ (2.18):  

 

 zkzʈʈʈ ʧʧʬ ,1.0,z, ==¢ ,    (2.18) 
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ʜʝ z,ʬʈ ï ʬʘʢʪʠʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʷʢʽ ʥʝ ʟʨʦʙʠʣʠ ʧʦʩʘʜʢʫ ʚ ʈʆ ʚʥʘʩʣʽ-

ʜʦʢ ʾʾ ʧʝʨʝʧʦʚʥʝʥʥʷ ʥʘ ʟʫʧʠʥʮʽ z ʤʘʨʰʨʫʪʫ (ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʬʦʨʩ-ʤʘʞʦʨʥʠʭ ʦʙʩʪʘ-

ʚʠʥ), ʯʦʣ.; 

ʧʈï ʧʣʘʥʦʚʝ ʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʘʩʘʞʠʨʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ ʚʽʜʤʦʚʫ ʚ ʧʦ-

ʩʘʜʮʽ ʜʦ ʈʆ ʥʘ ʟʫʧʠʥʮʽ ʤʘʨʰʨʫʪʫ, ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ɼʝʧʘʨʪʘʤʝʥʪʦʤ  ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥ-

ʬʨʘʩʪʨʫʢʪʫʨʠ ʂʠʾʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʜʝʨʞʘʚʥʦʾ ʘʜʤʽʥʽʩʪʨʘʮʽʾ (ɼʊɯ ʂʄɼɸ), ʯʦʣ.;  

zk ï ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ ʦʩʪʘʥʥʴʦʾ ʟʫʧʠʥʢʠ ʤʘʨʰʨʫʪʫ.  

ʇʨʘʚʦ ʧʘʩʘʞʠʨʘ ʥʘ ʯʘʩ ʯʝʢʘʥʥʷ ʈʆ ʥʘ ʟʫʧʠʥʮʽ ʤʘʨʰʨʫʪʫ ʚ ʜʽʘʧʘʟʦʥʽ ʯʘʩʫ ʜʦʙʠ 

k, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʚʘʪʠʤʝ ʜʝʷʢʦʛʦ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʚʠʟʥʘʯʘʻʪʩɹʷ ʟʘʣʝʞʥʽʩʪʶ 

(2.19):  

 

kʯʧkʯʬ tt ,, ¢ ,       (2.19) 

 

ʜʝ kʯʬt , ï ʬʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʯʘʩʫ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʦʤ ʈʆ ʥʘ ʟʫʧʠʥʮʽ ʤʘʨʰʨʫʪʫ 

ʫ ʜʽʘʧʘʟʦʥʽ ʯʘʩʫ ʜʦʙʠ k;  

kʯʧt , ï ʤʘʢʩʠʤʘʣʴʥʝ (ʧʣʘʥʦʚʝ) ʟʥʘʯʝʥʥʷ ʯʘʩʫ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʦʤ ʈʆ ʥʘ ʟʫʧʠʥʮʽ 

ʤʘʨʰʨʫʪʫ ʜʣʷ ʜʽʘʧʘʟʦʥʫ ʯʘʩʫ ʜʦʙʠ k (ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ɼʊɯ ʂʄɼɸ).  

ʇʨʘʚʦ ʧʘʩʘʞʠʨʘ ʥʘ ʧʦʾʟʜʢʫ ʚ ʈʆ ʚ ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʣʝʞʥʽʩ-

ʪʶ (2.20):  

zkzʢʧʬ ,1,,z, =¢gg ,     (2.20) 

 

ɼʝ z,ʬg ï ʬʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ ʈʆ, ʱʦ ʧʨʠʙʫʣʘ ʥʘ 

ʟʫʧʠʥʢʫ z;  

,,ʢʧg ï ʤʘʢʩʠʤʘʣʴʥʝ (ʧʣʘʥʦʚʝ) ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ ʈʆ ʚ ʜ̔ -

ʘʧʘʟʦʥʽ ʯʘʩʫ ʜʦʙʠ ʢ, ʧʨʠ ʷʢʦʤʫ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʢʦʤʬʦʨʪʥʽ ʫʤʦʚʠ ʧʦʾʟʜʢʠ ʧʘʩʘʞʠʨʽʚ 

(ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ɼʊɯ ʂʄɼɸ).  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʨʘʭʫʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʽʥʪʝʨʝʩʽʚ ʧʝʨʝʚʽʟʥʠʢʘ ʽ ʧʨʘʚ ʧʘʩʘʞʠʨʽʚ 

ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʦ ʰʣʷʭʦʤ ʧʦʰʫʢʫ ʪʘʢʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ ʨʫ-
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ʭʫ maxI
 ʜʣʷ ʈʆ ʚʠʟʥʘʯʝʥʦʾ ʤʘʨʢʠ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʚʠʟʥʘʯʝʥʦʤʫ ʤʘʨʰʨʫʪʽ ʫ ʚʠʟʥʘʯʝ-

ʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʯʘʩʫ ʜʦʙʠ, ʧʨʠ ʷʢʦʤʫ ʥʝ ʧʦʨʫʰʫʶʪʴʩʷ ʫʤʦʚʠ (2.17ï2.20).  

ɻʨʘʬʽʯʥʝ ʫʷʚʣʝʥʥʷ ʚʨʘʭʫʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʽʥʪʝʨʝʩʽʚ ʧʝʨʝʚʽʟʥʠʢʘ ʽ ʧʨʘʚ ʧʘʩʘ-

ʞʠʨʽʚ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ.2.4.  

 

 

 

 

 

 

 

 

 

 

 

ʜʝ ɼʧ ï ʧʣʘʥʦʚʠʡ ʜʦʭʽʜ ʚʽʜ ʚʠʢʦʥʘʥʥʷ ʦʜʥʦʛʦ ʨʝʡʩʫ ʈʆ ʚʠʟʥʘʯʝʥʦʾ ʤʘʨʢʠ ʫ  

ʚʠʟʥʘʯʝʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʯʘʩʫ ʥʘ ʚʠʟʥʘʯʝʥʦʤʫ ʤʘʨʰʨʫʪʽ;  

ɼʬ ï ʬʘʢʪʠʯʥʠʡ ʜʦʭʽʜ ʚʽʜ ʚʠʢʦʥʘʥʥʷ ʦʜʥʦʛʦ ʨʝʡʩʫ ʈʆ ʚʠʟʥʘʯʝʥʦʾ ʤʘʨʢʠ ʫ ʚʠ-

ʟʥʘʯʝʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʯʘʩʫ ʜʦʙʠ ʥʘ ʚʠʟʥʘʯʝʥʦʤʫ ʤʘʨʰʨʫʪʽ;  

ʉʩ ï ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʦʜʥʦʛʦ ʨʝʡʩʫ ʈʆ ʚʠʟʥʘʯʝʥʦʾ ʤʘʨʢʠ ʫ ʚʠʟʥʘʯʝʥʦʤʫ 

ʜʽʘʧʘʟʦʥʽ ʯʘʩʫ ʥʘ ʚʠʟʥʘʯʝʥʦʤʫ ʤʘʨʰʨʫʪʽ. 

 

ʅʘ ʛʨʘʬʽʢʫ ʧʦʟʥʘʯʝʥʦ ʭʘʨʘʢʪʝʨʥʽ ʽʥʪʝʨʚʘʣʠ ʨʫʭʫ ɯʙ, ɯʤʽʥ, ɯmax: ɯʙ ï ʽʥʪʝʨʚʘʣ ʨʫʭʫ, 

ʧʨʠ ʷʢʦʤʫ ʜʦʭʽʜ ʚʽʜ ʚʠʢʦʥʘʥʥʷ ʦʜʥʦʛʦ ʨʝʡʩʫ ʈʆ ʚʠʟʥʘʯʝʥʦʾ ʤʘʨʢʠ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʚʠ-

ʟʥʘʯʝʥʦʤʫ ʤʘʨʰʨʫʪʽ ʫ ʚʠʟʥʘʯʝʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʯʘʩʫ ʜʦʙʠ, ʜʦʨʽʚʥʶʻ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʝ-

ʨʝʚʝʟʝʥʴ; ɯʤʽʥ ï ʽʥʪʝʨʚʘʣ ʨʫʭʫ, ʧʨʠ ʷʢʦʤʫ ʜʦʭʽʜ ʚʽʜ ʚʠʢʦʥʘʥʥʷ ʦʜʥʦʛʦ ʨʝʡʩʫ ʈʆ ʚʠ-

ʟʥʘʯʝʥʦʾ ʤʘʨʢʠ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʚʠʟʥʘʯʝʥʦʤʫ ʤʘʨʰʨʫʪʽ ʫ ʚʠʟʥʘʯʝʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʯʘʩʫ 

ʜʦʙʠ, ʜʦʨʽʚʥʶʻ ʟʘʧʣʘʥʦʚʘʥʦʤʫ; ɯmax ï ʤʘʢʩʠʤʘʣʴʥʠʡ ʽʥʪʝʨʚʘʣ ʨʫʭʫ ʈʆ ʚʠʟʥʘʯʝʥʦʾ 

ɼʬ 

ɼʧ 
ʉʩ 

     0                   ɯʙ            ɯʤʽʥ                         ɯʤʘʭ    ɯʥʪʝʨʚʘʣ ʨʫʭʫ ʈʆ  

ɼʬ 

 

ɼʧ 
ʉʩ 
 

 ʈʠʩʫʥʦʢ 2.4 ï ɿʘʣʝʞʥʽʩʪʴ ʜʦʭʦʜʫ ʚʽʜ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ ʜʣʷ ʨʝʡʩʫ 
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ʤʘʨʢʠ ʫ ʚʠʟʥʘʯʝʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʯʘʩʫ ʜʦʙʠ ʥʘ ʚʠʟʥʘʯʝʥʦʤʫ ʤʘʨʰʨʫʪʽ, ʧʨʠ ʷʢʦʤʫ ʥʝ 

ʧʦʨʫʰʫʶʪʴʩʷ ʧʨʘʚʘ ʧʘʩʘʞʠʨʽʚ.  

ɼʣʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʫʟʛʦʜʞʝʥʥʷ ʽʥʪʝʨʝʩʽʚ ʧʝʨʝʚʽʟʥʠʢʘ ʡ ʧʘʩʘʞʠʨʽʚ ʥʝʦʙʭʽʜʥʦ 

ʟʥʘʡʪʠ ʨʘʮʽʦʥʘʣʴʥʠʡ ʽʥʪʝʨʚʘʣ ʨʫʭʫ ʈʆ ʚʠʟʥʘʯʝʥʦʾ ʤʘʨʢʠ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʚʠʟʥʘʯʝʥʦ-

ʤʫ ʤʘʨʰʨʫʪʽ ʫ ʚʠʟʥʘʯʝʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʯʘʩʫ ʜʦʙʠ, ʧʨʠ ʷʢʦʤʫ ʧʝʨʝʚʽʟʥʠʢ ʧʦʩʪʫʧʘʻʪʴʩʷ 

ʜʝʷʢʦʶ ʯʘʩʪʢʦʶ ʩʚʦʛʦ ʥʘʜʧʨʠʙʫʪʢʫ, ʱʦʙ ʟʤʝʥʰʠʪʠ ʝʢʦʥʦʤʽʯʥʽ ʚʪʨʘʪʠ ʧʘʩʘʞʠʨʽʚ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʯʝʢʘʥʥʷʤ ʈʆ, ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʾʭ ʩʫʤʘʨʥʽ ʚʪʨʘʪʠ ʫ ʚʘʨʪʽʩʥʦʤʫ ʚʠʛʣʷʜʽ 

ʙʫʣʠ ʤʽʥʽʤʘʣʴʥʠʤʠ (ʥʘʨʦʜʥʦʛʦʩʧʦʜʘʨʩʴʢʠʡ ʧʽʜʭʽʜ).  

ʇʦʰʫʢ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ ʈʆ ʩʣʽʜ ʧʨʦʚʘʜʠʪʠ ʚ ʜʽʘʧʘʟʦʥʽ Imin õ Imax. 

ɯʥʪʝʨʚʘʣ Imin ʻ ʥʘʡʤʝʥʰʠʤ ʽʥʪʝʨʚʘʣʦʤ, ʥʘ ʷʢʦʤʫ ʱʝ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʝʢʦʥʦʤʽʯʥʽ ʽʥʪʝ-

ʨʝʩʠ ʧʝʨʝʚʽʟʥʠʢʘ. ɯʥʪʝʨʚʘʣ Imax ʻ ʤʘʢʩʠʤʘʣʴʥʠʤ ʽʥʪʝʨʚʘʣʦʤ ʨʫʭʫ, ʥʘ ʷʢʦʤʫ ʱʝ ʟʘʙʝʟ-

ʧʝʯʫʶʪʴʩʷ ʧʨʘʚʘ ʧʘʩʘʞʠʨʽʚ. 

ɺʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʩʝʨʝʜ ʙʘʛʘʪʴʦʭ ʤʦʞʣʠʚʠʭ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ 

ʈʆ ʥʘ ʤʽʩʴʢʦʤʫ ʧʘʩʘʞʠʨʩʴʢʦʤʫ ʤʘʨʰʨʫʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʯʘʩʫ ʜʦʙʠ ʧʨʦʚʘʜʠʪʴʩʷ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʶ ʚʠʙʦʨʫ  ʽʥʪʝʨʚʘʣʫ ʥʘ ʦʩʥʦʚʽ ʚʠʨʘʟʫ (2.21) ʨʘʟʦʤ ʟ ʫʤʦʚʘʤʠ (2.17ï

2.20):  

 

,min,)()()( ʨʘʮIIIQIQIQ ʧʘʩʧʝʨ +=S ,               (2.21)  

 

ʜʝ Qʧʝʨ(ɯ) ï ʟʘʣʝʞʥʽʩʪʴ ʚʪʨʘʪʠ ʧʝʨʝʚʽʟʥʠʢʦʤ ʥʘʜʧʣʘʥʦʚʦʛʦ ʧʨʠʙʫʪʢʫ ʚʽʜ ʨʦʙʦʪʠ 

ʈʆ ʚʠʟʥʘʯʝʥʦʾ ʤʘʨʢʠ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʚʠʟʥʘʯʝʥʦʤʫ ʤʘʨʰʨʫʪʽ ʫ ʚʠʟʥʘʯʝʥʦʤʫ  ʜʽʘʧʘʟʦʥʽ 

ʯʘʩʫ ʜʦʙʠ ʚʽʜ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ;  

Qʧʘʩ(ɯ) ï ʟʘʣʝʞʥʽʩʪʴ ʚʘʨʪʽʩʥʦʾ ʦʮʽʥʢʠ ʚʪʨʘʪ ʧʘʩʘʞʠʨʽʚ ʥʘ ʦʯʽʢʫʚʘʥʥʷ ʧʦʩʘʜʢʠ ʚ 

ʈʆ ʚʽʜ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ;  

Q× (ɯ) ï ʩʫʤʘʨʥʘ ʚʘʨʪʽʩʪʴ ʚʪʨʘʪ ʧʝʨʝʚʽʟʥʠʢʘ ʽ ʧʘʩʘʞʠʨʽʚ. 

ɻʦʣʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʢʨʠʪʝʨʽʶ (2.21) ʻ ʪʝ, ʱʦ ʚʽʥ ʧʦʪʨʝʙʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʫ-

ʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʤʘʨʰʨʫʪʥʦʛʦ ʪʘʨʠʬʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʬʘʢʪʠʯʥʦʛʦ ʜʦʭʦʜʫ ʧʝʨʝ-

ʚʽʟʥʠʢʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ ʪʘ ʚʘʨʪʽʩʥʦʾ ʦʮʽʥʢʠ ʦʜʥʦʛʦ ʯʘʩʫ ʯʝʢʘʥʥʷ ʧʘ-

ʩʘʞʠʨʦʤ ʈʆ ʥʘ ʟʫʧʠʥʮʽ ʤʘʨʰʨʫʪʫ.  
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ʇʨʦʧʦʥʫʶʪʴʩʷ ʟʘʣʝʞʥʦʩʪʽ (2.22) ʥʘ ʦʩʥʦʚʽ ʚʠʨʘʟʫ (2.16) ʜʣʷ ʢʨʠʪʝʨʽʶ ʚʠʟʥʘ-

ʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ, ʧʦʟʙʘʚʣʝʥʦʛʦ ʚʢʘʟʘʥʠʭ ʥʝʜʦʣʢ̔ʽʚ:  

 

zkzIIʈIʈ ʨʘʮkʢʦʤaka ,1.,)( k,,kz,, = ,             (2.22) 

 

ʜʝ ʈʘ,z,k(Ik) ï ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ ʫ ʩʘʣʦʥʽ ʧʝʚʥʦʾ ʤʘʨʢʠ ʈʆ, ʱʦ ʧʨʠʙʫʣʘ ʥʘ ʟʫ-

ʧʠʥʢʫ z ʨʝʡʩʫ ʤʘʨʰʨʫʪʫ, ʷʢʠʡ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʯʘʩʫ ʜʦʙʠ k, ʯʦʣ.;  

ʈʘ, ʢʦʤ ï ʢʦʤʧʨʦʤʽʩʥʘ (ʧʣʘʥʦʚʘ) ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ ʫ ʩʘʣʦʥʽ ʧʝʚʥʦʾ ʤʘʨʢʠ ʈʆ, 

ʯʦʣ.; 

ɯʨʘʮ, k ï ʨʘʮʽʦʥʘʣʴʥʠʡ ʽʥʪʝʨʚʘʣ ʨʫʭʫ ʧʝʚʥʦʾ ʤʘʨʢʠ ʈʆ ʚ ʜʽʘʧʘʟʦʥʽ ʯʘʩʫ ʜʦʙʠ k. 

ʊʝʧʝʨ ʚʠʟʥʘʯʠʤʦ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʁ ʪʴ ʷʢʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʝʡʩʽʚ 

ʤʘʨʰʨʫʪʫ ʄʇʊʉ ʫ ʨʘʟʽ ʧʦʨʫʰʝʥʥʷ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʨʦʟʢʣʘʜʫ ʨʫʭʫ.  

ʄʽʩʴʢʘ ʧʘʩʘʞʠʨʩʴʢʘ ʪʨʘʥʩʧʦʨʪʥʘ ʩʠʩʪʝʤʘ ʻ ʩʦʮʽʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ, ʚ ʷʢʽʡ ʤʘ-

ʶʪʴ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʧʨʘʚʘ ʧʘʩʘʞʠʨʽʚ. ɻʘʨʘʥʪʦʤ  ʟʘʙʝʟʧʝʯʝʥʥʷ  ʚʠʢʦʥʘʥʥʷ ʧʨʘʚ ʧʘʩʘ-

ʞʠʨʽʚ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʠʤʠ ʄʇʊʉ  ̒ɼʊɯ ʂʄɼɸ, ʷʢʝ ʧʨʠ ʫʢʣʘʜʘʥʥʽ ʜʦʛʦʚʦʨʽʚ ʟ̔ 

ʧʝʨʝʚʽʟʥʠʢʘʤʠ ʟʘʢʣʘʜʘʻ ʚ ʥʠʭ ʧʨʘʚʘ ʧʘʩʘʞʠʨʽʚ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʥ̔-

ʪʝʨʚʘʣʽʚ ʨʫʭʫ. 

ʆʨʛʘʥʽʟʘʮʽʡʥʦ ʨʦʟʨʘʭʫʥʦʢ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ ʊʆ 

ʥʘ ʤʽʩʴʢʦʤʫ ʧʘʩʘʞʠʨʩʴʢʦʤʫ ʤʘʨʰʨʫʪʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʧʨʦʝʢʪʠ ʜʦʛʦʚʦʨʽʚ ʟ̔ ʧʝʨʝ-

ʚʽʟʥʠʢʘʤʠ, ʷʢʽ ʛʦʪʫʻ ʥʘ ʛʦʩʧʨʦʟʨʘʭʫʥʢʦʚʽʡ ʦʩʥʦʚʽ ɼʊɯ ʂʄɼɸ ʟʘ ʧʦʜʘʥʥʷʤ ʧʝʨʝʚʽʟ-

ʥʠʢʽʚ ʜʣʷ ʨʦʟʛʣʷʜʫ ʥʘ ʪʝʥʜʝʨʥʽʡ ʢʦʤʽʩʽʾ. ɿ ʧʝʨʝʚʽʟʥʠʢʦʤ, ʧʨʦʝʢʪ ʜʦʛʦʚʦʨʫ ʷʢʦʛʦ ʧʝ-

ʨʝʤʽʛ ʥʘ ʪʝʥʜʝʨʽ, ʫʢʣʘʜʘʻʪʴʩʷ ʜʦʛʦʚʽʨ. ʅʘ ʦʩʥʦʚʽ ʨʘʮʽʦʥʘʣʴʥʠʭ ʽʥʪʝʨʚʘʣʽʚ, ʱʦ ʚʭʦ-

ʜʷʪʴ ʜʦ ʜʦʛʦʚʦʨʫ, ʧʝʨʝʚʽʟʥʠʢ ʨʦʟʨʦʙʣʷʻ ʨʝʘʣʴʥʽ ʨʦʟʢʣʘʜʠ ʜʣʷ ʢʦʞʥʦʾ ʈʆ, ʷʢʘ ʙʫʜʝ 

ʧʨʘʮʚʁʘʪʠ ʥʘ ʤʘʨʰʨʫʪʽ.  

ʈʦʟʨʦʙʣʝʥʽ ʨʦʟʢʣʘʜʠ ʨʦʙʦʪʠ ʊʆ ʥʘ ʤʘʨʰʨʫʪʽ ʧʝʨʝʚʽʟʥʠʢ ʧʝʨʝʜʘʻ ʚ ʜʠʩʧʝʪʯʝʨ-

ʩʴʢʫ ʩʣʫʞʙʫ ʧʨʠ ɼʝʧʘʨʪʘʤʝʥʪʽ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʂʄɼɸ, ʷʢʘ ʾʭ ʧʝʨʝʚʽ-

ʨʷʻ  ʥʘ ʧʨʝʜʤʝʪ ʚʽʜʩʫʪʥʦʩʪʽ ʧʨʦʪʠʨʽʯ ʟ̔ ʜʦʛʦʚʦʨʦʤ, ʽ ʥʘʜʘʻ ʨʦʟʢʣʘʜʘʤ ʥʘʜʘʣʽ ʩʪʘʪʫʩ ï 

ʧʣʘʥʦʚʠʡ ʨʦʟʢʣʘʜ. ʇʣʘʥʦʚʽ ʨʦʟʢʣʘʜʠ ʟʘʥʦʩʷʪʴʩʷ ʜʦ ʙʘʟʠ ʜʘʥʠʭ ʄʽʩʴʢʦʾ ʧʘʩʘʞʠʨʩʴʢʦʾ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ (ɹɼ ʄʇʊʉ), ʜʘʶʯʠ ʟʤʦʛʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩ-
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ʪʝʤʠ ʜʠʩʧʝʪʯʝʨʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ (ɸʉɼʋ ʄʇʊʉ) ʢʦʥʪʨʦʣʶʚʘʪʠ ʬʘʢʪʠʯʥʝ ʚʠʢʦʥʘʥ-

ʥʷ ʧʝʨʝʚʽʟʥʠʢʘʤʠ ʟʘʧʣʘʥʦʚʘʥʠʭ ʨʦʟʢʣʘʜʽʚ ʨʫʭʫ. ɸʉɼʋ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʽʯʥʠʭ ʟʘ-

ʩʦʙʽʚ ʟʙʠʨʘʻ ʜʘʥʽ ʧʨʦ ʧʦʨʫʰʝʥʥʷ ʧʝʨʝʚʽʟʥʠʢʘʤʠ ʟʘʧʣʘʥʦʚʘʥʠʭ ʨʦʟʢʣʘʜʽʚ ʨʫʭʫ ʚ ʨʦʟ-

ʨʽʟʽ ʊʆ, ʤʘʨʰʨʫʪʽʚ, ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ, ʽʥʪʝʨʚʘʣʽʚ ʯʘʩʫ ʜʦʙʠ, ʧʝʨʝʚʽʟʥʠʢʽʚ ʪʘ ʽʥ.  

ʊʠʧʦʚʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʟʘʧʣʘʥʦʚʘʥʠʭ ʨʦʟʢʣʘʜʽʚ ʨʫʭʫ ʻ: ʥʝʚʠʭʽʜ ʊʆ ʥʘ ʤʘʨʰ-

ʨʫʪ, ʩʭʦʜʞʝʥʥʷ ʊʆ ʟ ʤʘʨʰʨʫʪʫ, ʧʨʠʙʫʪʪʷ ʊʆ ʥʘ ʟʫʧʠʥʢʫ ʨʘʥʽʰʝ ʘʙʦ ʧʽʟʥʽʰʝ ʟʘʧʣʘ-

ʥʦʚʘʥʦʛʦ ʤʦʤʝʥʪʫ ʯʘʩʫ.  

ʆʩʪʘʥʥʽ ʜʚʘ ʧʦʨʫʰʝʥʥʷ ʫ ʧʨʘʢʪʠʮʽ ʯʠʥʥʠʭ ɸʉɼʋ ʬʽʢʩʫʶʪʴʩʷ ʷʢ ʧʦʨʫʰʝʥʥʷ 

ʪʽʣʴʢʠ ʟʘ ʫʤʦʚʠ, ʷʢʱʦ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʤʦʤʝʥʪʫ ʧʨʠʙʫʪʪʷ ʊʆ ʥʘ ʟʫʧʠ-

ʥʢʫ ʧʝʨʝʚʠʱʫʻ ʚʠʟʥʘʯʝʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ (ʥʘʧʨʠʢʣʘʜ, Ñ4 ʭʚʠʣʠʥʠ). ʊʘʢʘ ʦʮʽʥʢʘ ʧʦ-

ʨʫʰʝʥʴ ʧʣʘʥʦʚʠʭ ʛʨʘʬʽʢʽʚ ʨʫʭʫ ʥʘʚʽʪʴ ʚʽʜʦʙʨʘʞʝʥʘ ʩʝʨʝʜ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘ-

ʟʥʠʢʽʚ ʜʽʷʣʴʥʦʩʪʽ ʂʇ çʂʠʾʚʧʘʩʪʨʘʥʩè ʷʢ ʢʦʝʬʽʮʽʻʥʪ ʛʨʘʬʽʯʥʦʩʪʽ, ʷʢʠʡ ʚʽʜʥʦʩʠʪʴ ʪʘʢʽ 

ʨʝʡʩʠ ʜʦ ʚʽʜʩʦʪʢʫ ʨʝʡʩʽʚ ʙʝʟ ʧʦʨʫʰʝʥʴ.  

ɿʘ ʫʤʦʚ, ʢʦʣʠ ʧʣʘʥʦʚʠʡ ʛʨʘʬʽʢ ʨʫʭʫ ʚʠʨʘʞʘʻ ʨʘʮʽʦʥʘʣʴʥʽ ʽʥʪʝʨʚʘʣʠ ʨʫʭʫ, ʣʶʙʽ 

ʡʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʚ ʪʦʡ ʯʠ ʽʥʰʠʡ ʙʽʢ ʤʘʶʪʴ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʧʦʨʫʰʝʥʥʷ ʷʢʦʩʪʽ ʧʝʨʝ-

ʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ.  

ʑʦʙ ʜʦʚʝʩʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʮʴʦʛʦ ʪʚʝʨʜʞʝʥʥʷ, ʨʦʟʛʣʷʥʝʤʦ ʪʨʠ ʧʦʩʣʽʜʦʚʥʽ ʨʝʡ-

ʩʠ ʤʘʨʰʨʫʪʫ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʘ ʨʘʮʽʦʥʘʣʴʥʠʤʠ ʽʥʪʝʨʚʘʣʘʤʠ ʨʫʭʫ, ʟʘ ʷʢʠʭ ʚʽʜʩʫʪʥʽ 

ʧʦʨʫʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ (ʚʠʨʘʟʠ 2.17ï2.20). ʇʦʟʥʘʯʠʤʦ, 

ʱʦ ʮʽ ʨʝʡʩʠ ʚʠʢʦʥʫʶʪʴ ʨʫʭʦʤʽ ʦʜʠʥʠʮʽ ʈʆ̔-1, ʈʆ̔, ʈʆ̔+1.  

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʈʆ̔ ʚʽʜʭʠʣʠʣʘʩʷ ʚʽʜ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʚ ʙʽʢ ʡʦʛʦ ʟʙʽ-

ʣʴʰʝʥʥʷ ʥʘ ʚʝʣʠʯʠʥʫ ȹɯ. ʊʘʢʠʤ ʯʠʥʦʤ, ʙʫʜʫʪʴ ʧʦʨʫʰʝʥʽ ʜʚʘ ʨʘʮʽʦʥʘʣʴʥʽ ʽʥʪʝʨʚʘʣʠ: 

ʧʦʪʦʯʥʦʛʦ ʪʘ ʥʘʩʪʫʧʥʦʛʦ ʨʝʡʩʽʚ. ʇʨʠ ʯʦʤʫ ʟʘʚʞʜʠ ʮʷ ʧʘʨʘ ʽʥʪʝʨʚʘʣʽʚ ʟʤʽʥʠʪʴʩʷ ʪʘ-

ʢʠʤ ʯʠʥʦʤ, ʱʦ ʦʜʠʥ ʟ̔ ʥʠʭ ʟʙʽʣʴʰʠʪʴʩʷ, ʘ ʜʨʫʛʠʡ ʟʤʝʥʰʠʪʴʩʷ ʥʘ ʚʝʣʠʯʠʥʫ ȹɯ. ɽʢʦ-

ʥʦʤʽʯʥʽ ʽʥʪʝʨʝʩʠ ʧʝʨʝʚʽʟʥʠʢʘ ʥʝ ʧʦʩʪʨʘʞʜʘʶʪʴ, ʪʦʤʫ ʱʦ ʥʘʩʢʽʣʴʢʠ ʟʤʝʥʰʠʪʴʩʷ ʜʦ-

ʭʽʜ ʜʣʷ ʨʝʡʩʫ ʟ ʤʝʥʰʠʤ ʽʥʪʝʨʚʘʣʦʤ, ʥʘʩʪʽʣʴʢʠ ʚʽʥ ʟʨʦʩʪʝ ʜʣʷ ʨʝʡʩʫ ʟ ʙʽʣʴʰʠʤ ʽʥʪʝʨ-

ʚʘʣʦʤ. ʑʦ ʞ ʩʪʦʩʫʻʪʴʩʷ ʧʨʘʚ ʧʘʩʘʞʠʨʽʚ, ʪʦ ʚʦʥʠ ʙʫʜʫʪʴ ʧʦʨʫʰʝʥʽ. ɼʣʷ ʨʝʡʩʫ ʟ ʤʝʥ-

ʰʠʤ ʽʥʪʝʨʚʘʣʦʤ ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʟʨʦʩʪʝ, ʘ ʜʣʷ ʨʝʡʩʫ ʟ ʙʽʣʴʰʠʤ ʽʥʪʝʨ-

ʚʘʣʦʤ ï ʟʤʝʥʰʠʪʴʩʷ. ʉʘʤʝ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʡ ʚʽʜʯʫʶʪʴ ʧʘʩʘʞʠʨʠ 

ʽʈʆ, ʱʦ ʻ ʥʝʧʨʠʧʫʩʪʠʤʠʤ.  
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2.5 ʆʮʽʥʢʘ ʧʦʨʫʰʝʥʴ ʧʨʘʚ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʘʨʰʨʫʪʽ ʟʘ ʫʤʦʚ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ     

ʨʦʟʢʣʘʜʫ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʟʘʜʘʥʫ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

 

ʋʩʽ ʬʘʢʪʦʨʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʄʇʊʉ ʧʨʦʷʚʣʷʶʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʯʝʨʝʟ 

ʟʤʽʥʠ ʫ ʧʣʘʥʦʚʦʤʫ ʨʦʟʢʣʘʜʽ ʨʦʙʦʪʠ ʊʆ ʥʘ ʤʘʨʰʨʫʪʽ. ʊʘʢ, ʥʝʚʠʭʽʜ ʜʝʷʢʦʾ ʊʆ ʥʘ ʤʘʨ-

ʰʨʫʪ ʟ ʧʨʠʯʠʥ ʪʝʭʥʽʯʥʦʾ ʥʝʩʧʨʘʚʥʦʩʪʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʢʣʶʯʝʥʥʷ ʟ ʧʣʘʥʦʚʦʛʦ ʨʦʟʢ-

ʣʘʜʫ ʚʩʽʭ ʨʝʡʩʽʚ ʮʽʻʾ ʊʆ, ʘ ʧʦʨʫʰʝʥʥʷ ʤʦʤʝʥʪʫ ʧʦʯʘʪʢʫ ʨʝʡʩʫ ʟʤʽʥʶʻ ʽʥʪʝʨʚʘʣ ʨʫʭʫ 

ʊʆ, ʱʦ ʚʠʢʦʥʫʻ ʥʘʩʪʫʧʥʠʡ ʨʝʡʩ. ʅʘʩʣʽʜʢʘʤʠ ʟʤʽʥ ʧʦʯʘʪʢʽʚ ʨʝʡʩʽʚ ʥʘ ʤʘʨʰʨʫʪʽ ʻ ʧʦ-

ʨʫʰʝʥʥʷ ʧʨʘʚ ʧʘʩʘʞʠʨʽʚ ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫ-

ʪʫ ʡ ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʘʩʘʞʠʨʽʚ ʫ ʩʘʣʦʥʽ ʊʆ ʥʘ ʧʝʨʝʛʦʥʘʭ ʤʘʨʰʨʫʪʫ. ʗʢ-

ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʢʘʭ ʟʙʽʣʴʰʫʻ ʯʘʩ ʦʯʽʢʫʚʘʥʥʷ ʧʘʩʘʞʠʨʘ-

ʤʠ ʊʆ, ʪʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʘʩʘʞʠʨʽʚ ʫ ʩʘʣʦʥʽ ʊʆ ʧʦʛʽʨʰʫʻ ʢʦʤʬʦʨʪʥʽʩʪʴ ʾʭ ʧʝ-

ʨʝʤʽʱʝʥʥʷ ʥʘ ʧʝʨʝʛʦʥʘʭ ʤʘʨʰʨʫʪʫ.  

ʇʨʠʯʠʥʠ ʧʦʨʫʰʝʥʴ ʨʦʟʢʣʘʜʫ ʨʫʭʫ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʽ, ʘʣʝ ʚʩʽ ʚʦʥʠ ʧʨʠʟʚʦʜʷʪʴ 

ʜʦ ʧʦʨʫʰʝʥʴ ʧʨʘʚ ʧʘʩʘʞʠʨʽʚ. ʊʠʧʦʚʠʤʠ ʧʨʠʯʠʥʘʤʠ ʧʦʨʫʰʝʥʴ ʤʦʞʫʪʴ ʙʫʪʠ: ʜʽʾ ʧʝ-

ʨʝʚʽʟʥʠʢʘ, ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʽ ʧʨʠʛʦʜʠ (ɼʊʇ), ʜʽʾ ʨʦʙʽʪʥʠʢʽʚ ɼʝʨʞʘʚʪʦʽʥʩʧʝʢʮʽʾ, 

ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʂʄɼɸ, ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʥʘ ʜʦʨʦʛʘʭ ʪʘ ʽʥ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʘʥʘʣʽʟʫ 

ʧʦʨʫʰʝʥʴ ʨʦʟʢʣʘʜʽʚ ʨʫʭʫ ʪʨʝʙʘ ʚʠʟʥʘʯʘʪʠ ʾʭ ʥʘʩʣʽʜʢʠ ʱʦʜʦ ʧʦʨʫʰʝʥʴ ʧʨʘʚ ʧʘʩʘʞʠ-

ʨʽʚ. ʊʘʢʠʡ ʘʥʘʣʽʟ ʜʘʩʪʴ ʟʤʦʛʫ ʥʘʤʽʪʠʪʠ ʰʣʷʭʠ ʟʤʝʥʰʝʥʥʷ ʧʦʨʫʰʝʥʴ ʨʦʟʢʣʘʜʽʚ ʨʫʭʫ ʽ 

ʧʦʚôʷʟʘʥʠʭ ʟ ʥʠʤʠ ʧʦʨʫʰʝʥʴ ʧʨʘʚ ʧʘʩʘʞʠʨʽʚ. 

ʅʘʡʚʘʛʦʤʽʰʠʤ ʥʝʜʦʣʽʢʦʤ ʪʘʢʦʛʦ ʘʥʘʣʽʟʫ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ (ʧʦʨʫʰʝʥʴ ʢʦʥʢʨʝʪʥʠʭ ʧʨʘʚ ʧʘʩʘʞʠʨʽʚ). ʈʦʟʛʣʷʥʝʤʦ ʪʠ-

ʧʦʚʽ ʧʦʨʫʰʝʥʥʷ ʟʘʧʣʘʥʦʚʘʥʠʭ ʨʦʟʢʣʘʜʽʚ ʨʫʭʫ ʪʘ ʤʝʭʘʥʽʟʤ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽ-

ʥʢʠ ʧʦʨʫʰʝʥʴ ʧʨʘʚ ʧʘʩʘʞʠʨʽʚ. ɺʠʢʦʥʘʻʤʦ ʫʧʦʨʷʜʢʫʚʘʥʥʷ ʪʠʧʦʚʠʭ ʧʦʨʫʰʝʥʴ ʟʘʧʣʘ-

ʥʦʚʘʥʦʛʦ ʨʦʟʢʣʘʜʫ ʨʫʭʫ ʊʆ ʥʘ ʤʘʨʰʨʫʪʽ ʚ ʧʦʨʷʜʢʫ ʟʙʽʣʴʰʝʥʥʷ ʧʦʨʫʰʝʥʴ ʧʨʘʚ ʧʘʩʘ-

ʞʠʨʽʚ.  

ʋʧʦʨʷʜʢʫʚʘʥʥʷ ʙʫʜʝ ʤʘʪʠ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: ʧʨʠʙʫʪʪʷ ʊʆ ʥʘ ʟʫʧʠʥʢʫ ʨʘʥʽʰʝ 

ʘʙʦ ʧʽʟʥʽʰʝ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʤʦʤʝʥʪʫ ʯʘʩʫ, ʥʝʚʠʭʽʜ ʊʆ ʘʙʦ ʩʭʦʜʞʝʥʥʷ ʊʆ ʟ ʤʘʨʰʨʫʪʫ. 
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ʇʨʠʙʫʪʪʷ ʊʆ ʥʘ ʟʫʧʠʥʢʫ ʧʽʟʥʽʰʝ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʯʘʩʫ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʧʦʨʫ-

ʰʝʥʥʷ ʧʨʘʚ ʧʘʩʘʞʠʨʽʚ. ɺʦʜʥʦʯʘʩ, ʥʘʩʪʫʧʥʘ ʊʆ, ʱʦ ʧʨʠʙʫʣʘ ʥʘ ʟʫʧʠʥʢʫ ʩʚʦʻʯʘʩʥʦ, 

ʥʝ ʚʠʢʣʠʢʘʻ ʥʽʷʢʠʭ ʧʦʨʫʰʝʥʴ ʧʨʘʚ ʧʘʩʘʞʠʨʽʚ. 

ʅʝʚʠʭʽʜ ʊʆ ʥʘ ʤʘʨʰʨʫʪ ʚʠʢʣʠʢʘʻ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚ ʧʘʩʘʞʠʨʽʚ. ɺʩʽ ʧʦʨʫʰʝʥʥʷ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʩʪʫʧʥ ̔ʊʆ, ʱʦ ʧʨʠʙʫʣʠ ʥʘ ʟʫʧʠʥʢʫ ʩʚʦʻʯʘʩʥʦ. 

ʉʭʦʜʞʝʥʥʷ ʊʆ ʟ ʤʘʨʰʨʫʪʫ ʪʘʢʦʞ ʚʠʢʣʠʢʘʻ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚ ʧʘʩʘʞʠʨʽʚ. ɺʩʽ ʮʽ 

ʧʦʨʫʰʝʥʥʷ ʧʦʟʥʘʯʘʶʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʽʡ ʊʆ, ʱʦ ʧʨʠʙʫʣʘ ʩʚʦʻʯʘʩʥʦ ʥʘ ʪʫ ʟʫʧʠʥʢʫ, ʜʝ 

ʙʫʣʠ ʚʠʩʘʜʞʝʥʽ ʧʘʩʘʞʠʨʠ ʟ ʧʦʧʝʨʝʜʥʴʦʾ ʊʆ, ʷʢʘ ʟʽʡʰʣʘ ʟ ʤʘʨʰʨʫʪʫ. ɺ ʨʘʟʽ, ʢʦʣʠ ʧʘ-

ʩʘʞʠʨʠ ʙʫʣʠ ʚʠʩʘʜʞʝʥʽ ʥʝ ʥʘ ʟʫʧʠʥʮʽ, ʜʦ ʧʦʨʫʰʝʥʴ ʧʨʘʚ ʧʘʩʘʞʠʨʽʚ ʜʦʜʘʻʪʴʩʷ ʙʘʛʘʪʦ 

ʥʝʟʨʫʯʥʦʩʪʝʡ, ʘ ʩʘʤʝ: ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʡʪʠ ʧʽʰʢʠ ʜʦ ʥʘʡʙʣʠʞʯʦʾ ʟʫʧʠʥʢʠ, ʧʝʨʝʥʝ-

ʩʝʥʥʷ ʚʨʫʯʥʫ ʙʘʛʘʞʫ, ʷʢʱʦ ʚʽʥ ʻ, ʪʘ ʽʥ. 

ʇʨʦʚʝʜʝʥʠʡ ʚʠʱʝ ʘʥʘʣʽʟ ʧʦʨʫʰʝʥʴ ʧʨʘʚ ʧʘʩʘʞʠʨʽʚ ʱʦʜʦ ʪʠʧʦʚʠʭ ʧʦʨʫʰʝʥʴ 

ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʨʦʟʢʣʘʜʫ ʨʫʭʫ ʊʆ ʥʘ ʤʘʨʰʨʫʪʽ ʥʦʩʠʪʴ ʷʢʽʩʥʠʡ ʭʘʨʘʢʪʝʨ. ʅʝ ʚʠʢʣʠʢʘʻ 

ʩʫʤʥʽʚʫ, ʱʦ ʦʜʥʽ ʡ ʪʽ ʞ ʧʦʨʫʰʝʥʥʷ ʨʦʟʢʣʘʜʫ ʨʫʭʫ ʊʆ ʥʘ ʤʘʨʰʨʫʪʽ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘ-

ʪʠ ʨʽʟʥʽ ʟʘ ʤʘʩʰʪʘʙʘʤʠ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚ ʧʘʩʘʞʠʨʽʚ. ʅʘʧʨʠʢʣʘʜ, ʚ ʦʜʥʦʤʫ ʚʠʧʘʜʢʫ 

ʙʫʣʦ ʚʽʜʤʦʚʣʝʥʦ ʚ ʧʦʩʘʜʮʽ ʜʦ ʊʆ ʦʜʥʦʤʫ ʧʘʩʘʞʠʨʫ, ʘ ʚ ʽʥʰʦʤʫ ð ʜʚʘʜʮʷʪʠ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʪʽʣʴʢʠ ʢʽʣʴʢʽʩʥʠʡ ʧʽʜʭʽʜ ʜʘʻ ʟʤʦʛʫ ʦʮʽʥʠʪʠ ʬʘʢʪʠʯʥʽ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚ ʧʘʩʘ-

ʞʠʨʽʚ ʫ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʊʆ ʥʘ ʤʘʨʰʨʫʪʽ. 

ʈʦʟʛʣʷʥʝʤʦ ʤʝʭʘʥʽʟʤʠ, ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʧʨʦʚʘʜʠʪʠ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʬʘʢʪʠʯʥʠʭ 

ʧʦʨʫʰʝʥʴ ʧʨʘʚ ʧʘʩʘʞʠʨʽʚ ʫ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʊʆ ʥʘ ʤʘʨʰʨʫʪʽ. ʇʝʨʰ ʟʘ ʚʩʝ, ʪʘʢʠʤ ʤʝ-

ʭʘʥʽʟʤʦʤ ʤʦʞʝ ʙʫʪʠ ʩʘʤ ʨʝʘʣʴʥʠʡ ʤʘʨʰʨʫʪ. ɼʣʷ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʦʨʫʰʝʥʥʷ 

ʧʨʘʚ ʧʘʩʘʞʠʨʽʚ ʜʦ ʢʦʞʥʦ ʾʊʆ ʤʘʶʪʴ ʙʫʪʠ ʟʘʣʫʯʝʥʽ ʦʙʣʽʢʦʚʮʽ ʜʣʷ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʢʦʤʬʦʨʪʥʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ. ʆʙʣʽʢʦʚʮʽ ʧʦʚʠʥʥʽ ʪʘʢʦʞ ʟʥʘʭʦʜʠʪʠʩʷ ʡ 

ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ ʷʢ ʧʘʩʘʞʠʨʽʚ, ʷʢʠʤ ʙʫʣʦ ʚʽʜʤʦʚʣʝʥʦ ʚ ʧʦʩʘʜʮʽ, 

ʪʘʢ ʽ ʯʘʩʫ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʘʤʠ ʊʆ. ʊʘʢʠʡ ʤʝʭʘʥʽʟʤ ʚʠʟʥʘʯʝʥʥʷ ʧʦʨʫʰʝʥʴ ʧʨʘʚ ʧʘ-

ʩʘʞʠʨʽʚ ʪʝʦʨʝʪʠʯʥʦ ʤʦʞʣʠʚʠʡ, ʘʣʝ ʧʨʘʢʪʠʯʥʦ ʚʽʥ ʥʝ ʤʦʞʝ ʙʫʪʠ ʚʧʨʦʚʘʜʞʝʥʠʡ ʚʥʘ-

ʩʣʽʜʦʢ ʚʝʣʠʢʠʭ ʚʠʪʨʘʪ ʥʘ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʶ.  

ɼʨʫʛʠʡ ʤʝʭʘʥʽʟʤ ʤʦʞʝ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʠʡ ʥʘ ʦʩʥʦʚʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʽʯʥʠʭ 

ʟʘʩʦʙʽʚ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚ ʧʘʩʘʞʠʨʽʚ. ʄʽʩʮʷʤʠ ʾʭ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʷʢ ʩʘʣʦʥ ʊʆ, ʪʘʢ ʽ ʢʦʞʥʘ ʟʫʧʠʥʢʘ ʤʘʨʰʨʫʪʫ. ʇʨʠ ʮʴʦʤʫ ʧʦʨʫʰʝʥʥʷ 
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ʧʨʘʚʘ ʧʘʩʘʞʠʨʘ ʥʘ ʧʦʾʟʜʢʫ ʚ ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚʘʭ ʨʝʻʩʪʨʫ̒ ʪʴʩʷ ʪʝʭʥʽʯʥʠʤʠ ʟʘʩʦʙʘʤʠ, 

ʱʦ ʨʦʟʤʽʱʝʥʽ ʚ ʩʘʣʦʥʽ ʊʆ, ʘ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚʘ ʧʘʩʘʞʠʨʘ ʥʘ ʧʦʩʘʜʢʫ ʚ ʊʆ, ʱʦ ʧʨʠʙʫ-

ʣʘ ʥʘ ʟʫʧʠʥʢʫ, ʽ ʧʨʘʚʘ ʥʘ ʯʘʩ ʦʯʽʢʫʚʘʥʥʷ ʧʘʩʘʞʠʨʦʤ ʊʆ, ʱʦ ʧʝʨʝʚʠʱʫʻ ʯʘʩ, ʚʩʪʘʥʦʚ-

ʣʝʥʠʡ ɼʊɯ ʂʄɼɸ, ʤʦʞʝ ʨʝʻʩʪʨʫʚʘʪʠʩʷ ʪʝʭʥʽʯʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʥʘ ʟʫ-

ʧʠʥʮʽ. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʧʨʦʤʠʩʣʦʚʠʭ ʟʨʘʟʢʽʚ ʪʘʢʠʭ ʟʘʩʦʙʽʚ ʨʝʻʩʪʨʘʮʽʾ ʧʦʨʫʰʝʥʴ 

ʧʨʘʚ ʧʘʩʘʞʠʨʽʚ, ʦʩʦʙʣʠʚʦ ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫ, ʥʝʤʘʻ.  

ʊʨʝʪʽʤ ʤʝʭʘʥʽʟʤʦʤ ʤʦʞʝ ʙʫʪʠ ʽʤʽʪʘʮʽʡʥʘ ʤʦʜʝʣʴ ʤʘʨʰʨʫʪʫ, ʷʢʱʦ ʚʦʥʘ ʚʽʜʧʦ-

ʚʽʜʘʻ ʪʘʢʠʤ ʚʠʤʦʛʘʤ: ʪʦʯʥʦ ʚʠʷʚʣʷʻ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʘʣʴʥʦʛʦ 

ʤʘʨʰʨʫʪʫ; ʚʽʜʦʙʨʘʞʝʥʥʷ ʻ ʪʘʢʠʤ, ʱʦ ʤʦʞʝ ʟʘʤʽʥʠʪʠ ʨʝʘʣʴʥʠʡ ʤʘʨʰʨʫʪ ʡʦʛʦ ʤʦʜʝʣ-

ʣʶ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ ʽ, ʱʦ ʻ ʩʫʪʪʻʚʠʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʽ ʤʦʞʥʘ ʦʪʨʠ-

ʤʘʪʠ ʥʦʚʫ ʽʥʬʦʨʤʘʮʽ ʁʧʨʦ ʧʦʨʫʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ ʥʘ ʤʘʨʰʨʫʪʽ 

ʱʦʜʦ ʬʘʢʪʠʯʥʦʛʦ ʨʦʟʢʣʘʜʫ ʨʫʭʫ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʧʝʨʝʣʽʯʝʥʠʭ ʫʤʦʚ, ʜʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʧʦʨʫ-

ʰʝʥʴ ʧʨʘʚ ʧʘʩʘʞʠʨʽʚ ʱʦʜʦ ʚʠʟʥʘʯʝʥʦʛʦ ʪʠʧʫ ʧʦʨʫʰʝʥʥʷ ʨʦʟʢʣʘʜʫ ʨʫʭʫ ʥʘ ʤʘʨʰʨʫ-

ʪʽ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʤʽʪʘʮʽʡʥʫ ʤʦʜʝʣʴ ʤʘʨʰʨʫʪʫ. ʄʦʜʝʣʴ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʥʘ ʡʦʛʦ ʟʫʧʠʥʢʘʭ.  

ɼʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʧʦʨʫʰʝʥʴ ʧʨʘʚ ʧʘʩʘʞʠʨʽʚ ʚʥʘʩʣʽʜʦʢ ʧʦʨʫʰʝʥʥʷ ʨʦʟʢʣʘ-

ʜʫ ʨʫʭʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʨʠ ʥʘʪʫʨʥʠʭ ʧʦʢʘʟʥʠʢʘ, ʘ ʩʘʤʝ: ʩʫʤʘʨʥʫ ʢʽ-

ʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʷʢʠʤ ʙʫʣʦ ʚʽʜʤʦʚʣʝʥʦ ʚ ʧʦʩʘʜʮʽ ʜʦ ʊʆ, ʱʦ ʧʨʘʮʶʚʘʣʠ ʥʘ ʤʘʨʰ-

ʨʫʪʽ ʧʨʦʪʷʛʦʤ ʜʦʙʠ, ʚʥʘʩʣʽʜʦʢ ʾʭ ʧʝʨʝʧʦʚʥʝʥʥʷ; ʩʫʤʘʨʥʠʡ ʯʘʩ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʘʤʠ 

ʨʫʭʦʤʠʭ ʦʜʠʥʠʮʴ ʥʘ ʚʩʽʭ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫ ʧʨʦʪʷʛʦʤ ʜʦʙʠ, ʧʦʚôʷʟʘʥʠʭ ʟ̔ ʧʦʨʫ-

ʰʝʥʥʷʤʠ ʨʦʟʢʣʘʜʫ ʨʫʭʫ, ʟʘ ʚʠʥʷʪʢʦʤ ʩʫʤʘʨʥʦʛʦ ʯʘʩʫ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʘʤʠ ʨʫʭʦʤʠʭ 

ʦʜʠʥʠʮʴ ʥʘ ʤʘʨʰʨʫʪʽ ʟʘ ʜʦʙʫ ʚ ʫʤʦʚʘʭ, ʢʦʣʠ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘʧʣʘʥʦʚʘʥʠʡ (ʨʘʮʽʦʥʘʣʴ-

ʥʠʡ) ʨʦʟʢʣʘʜ ʨʫʭʫ; ʩʫʤʘʨʥʽ ʧʘʩʘʞʠʨʦ-ʢʽʣʦʤʝʪʨʠ, ʚʠʢʦʥʘʥʽ ʥʘ ʧʝʨʝʛʦʥʘʭ ʤʘʨʰʨʫʪʫ ʟʘ 

ʜʦʙʫ ʟ ʧʦʨʫʰʝʥʥʷʤ ʢʦʤʬʦʨʪʥʦʩʪʽ ʧʦʾʟʜʢʠ (ʟ ʧʝʨʝʚʠʱʝʥʥʷʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ ʊʆ).  

ʉʫʤʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʷʢʠʤ ʙʫʣʦ ʚʽʜʤʦʚʣʝʥʦ ʚ ʧʦʩʘʜʮʽ ʜʦ ʊʆ, ʱʦ ʧʨʘ-

ʮʶʚʘʣʠ ʥʘ ʤʘʨʰʨʫʪʽ ʤ ʧʨʦʪʷʛʦʤ ʜʦʙʠ, ʚʥʘʩʣʽʜʦʢ ʾʭ ʧʝʨʝʧʦʚʥʝʥʥʷ ʚʽʜʤʦʚʘ

ʜʦʙʘʤʈ, , ʤʦʞʝ ʙʫʪʠ 

ʚʠʟʥʘʯʝʥʘ ʟʘ ʚʠʨʘʟʦʤ (2.23):  
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,, ,      (2.23) 

 

ʜʝ ɯ ï ʢʽʣʴʢʽʩʪʴ ʬʘʢʪʠʯʥʦ ʚʠʢʦʥʘʥʠʭ ʨʝʡʩʽʚ ʥʘ ʤʘʨʰʨʫʪʽ ʥʘ ʧʨʦʪʷʟʽ ʜʦʙʠ;  

J ï ʢʽʣʴʢʽʩʪʴ ʟʫʧʠʥʦʢ ʥʘ ʤʘʨʰʨʫʪʽ;  

ʚʽʜʤʦʚʘ

jʈ̔,  ï ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʷʢʠʤ ʙʫʣʦ ʚʽʜʤʦʚʣʝʥʦ ʫ ʧʦʩʘʜʮʽ ʚ ʊʆ ʚʥʘʩʣʽʜʦʢ ʾʾ 

ʧʝʨʝʧʦʚʥʝʥʥʷ ʥʘ ʟʫʧʠʥʮʽ j ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʝʡʩʫ i. 

ʉʫʤʘʨʥʠʡ ʯʘʩ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʘʤʠ ʨʫʭʦʤʠʭ ʦʜʠʥʠʮʴ ʜʦʙʘʯʝʢʊ ,D  , ʧʦʚôʷʟʘʥʠʡ ʟ 

ʧʦʨʫʰʝʥʥʷʤʠ ʨʦʟʢʣʘʜʫ ʨʫʭʫ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʫʩʽʭ ʨʝʡʩʽʚ ʥʘ ʤʘʨʰʨʫʪʽ ʥʘ ʧʨʦʪʷʟʽ ʜʦʙʠ 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʚʠʨʘʟʦʤ (2.24):  

 

ʧʣʘʥʯʝʢʬʘʢʪʯʝʢʜʦʙʘʯʝʢ ʊʊʊ ,,, -=D  ,     (2.24) 

 

ʜʝ ʬʘʢʪʯʝʢʊ ,  ï ʩʫʤʘʨʥʠʡ ʯʘʩ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʘʤʠ ʨʫʭʦʤʠʭ ʦʜʠʥʠʮʴ ʥʘ ʤʘʨʰʨʫʪʽ 

ʥʘ ʧʨʦʪʷʟʽ ʜʦʙʠ ʩʪʦʩʦʚʥʦ ʬʘʢʪʠʯʥʦʛʦ ʨʦʟʢʣʘʜʫ ʨʫʭʫ, ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʟʘʧʣʘʥʦ-

ʚʘʥʦʛʦ ʨʦʟʢʣʘʜʫ ʨʫʭʫ, ʧʘʩ.ïʛʦʜ.;  

ʧʣʘʥʯʝʢʊ ,  ï ʩʫʤʘʨʥʠʡ ʯʘʩ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʘʤʠ ʨʫʭʦʤʠʭ ʦʜʠʥʠʮʴ ʥʘ ʧʨʦʪʷʟʽ ʜʦʙʠ 

ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʨʦʟʢʣʘʜʫ ʨʫʭʫ, ʧʘʩ.ïʛʦʜ.  

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʣʘʥʯʝʢʊ ,  ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʠʨʘʟ (2.25): 
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ʜʝ ʧʣʘʥʯʝʢʊ ,  ï ʩʫʤʘʨʥʽ ʧʘʩʘʞʠʨʦʛʦʜʠʥʠ, ʱʦ ʚʠʪʨʘʯʘʶʪʴ ʧʘʩʘʞʠʨʠ ʚʥʘʩʣʽʜʦʢ ʯʝ-

ʢʘʥʥʷ ʧʦʩʘʜʢʠ ʚ ʊʆ ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫ ʥʘ ʧʨʦʪʷʟʽ ʜʦʙʠ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʟʘʧʣʘʥʦ-

ʚʘʥʦʛʦ ʨʦʟʢʣʘʜʫ ʨʫʭʫ, ʧʘʩ. ʛʦʜ. ;  

I  ï ʢʽʣʴʢʽʩʪʴ ʟʘʧʣʘʥʦʚʘʥʠʭ ʨʝʡʩʽʚ ʥʘ ʤʘʨʰʨʫʪʽ ʥʘ ʧʨʦʪʷʟʽ ʜʦʙʠ;  

J  ï ʢʽʣʴʢʽʩʪʴ ʟʫʧʠʥʦʢ ʥʘ ʤʘʨʰʨʫʪʽ;  

ï

jit ,  ï ʧʣʘʥʦʚʠʡ ʯʘʩ ʧʨʠʙʫʪʪʷ ʊʆ, ʱʦ ʦʙʩʣʫʛʦʚʫʻ ʨʝʡʩ i, ʥʘ ʟʫʧʠʥʢʫ j, ʛʦʜ.;  
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ï

jit ,1-  ï ʧʣʘʥʦʚʠʡ ʯʘʩ ʧʨʠʙʫʪʪʷ ʊʆ, ʱʦ ʦʙʩʣʫʛʦʚʫʻ ʨʝʡʩ iï1, ʥʘ ʟʫʧʠʥʢʫ j, ʛʦʜ.; 

ʧ

j̔ʈ,  ï ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʧʨʠʡʰʣʠ ʥʘ ʟʫʧʠʥʢʫ j ʟʘ ʧʨʦʤʽʞʦʢ ʯʘʩʫ (ï

jit ,  ; 

ï

jit ,1- ), ʯʦʣ.  

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʬʘʢʪʯʝʢʊ ,  ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʠʨʘʟ (2.26):  

 

ää
= =

--Ö=
ɯ

ʽ

J

j

ʬ

ji

ʬ

ji

ʬ

j̔ʬʘʢʪʯʝʢ ttʈʊ
2 1

,1,,, 2/)( +ää
= =

--Ö
ɯ

ʽ

J

j

ʬ

ji

ʬ

ji

ʚʽʜʤʦʚʘ

j̔ ttʈ
2 1

,1,, )(  ,  (2.26) 

 

ʜʝ ʬʘʢʪʯʝʢʊ ,  ï ʩʫʤʘʨʥʽ ʧʘʩʘʞʠʨʘ ʛʦʜʠʥʠ, ʱʦ ʚʠʪʨʘʯʘʶʪʴ ʧʘʩʘʞʠʨʠ ʚʥʘʩʣʽʜʦʢ ʯʝ-

ʢʘʥʥʷ ʧʦʩʘʜʢʠ ʚ ʊʆ ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫ ʥʘ ʧʨʦʪʷʟʽ ʜʦʙʠ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʬʘʢʪʠʯʥʦ-

ʛʦ ʨʦʟʢʣʘʜʫ ʨʫʭʫ, ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʟʘʧʣʘʥʦʚʘʥʦʛʦ, ʧʘʩ. ʛʦʜ. ; 

 I  ï ʢʽʣʴʢʽʩʪʴ ʬʘʢʪʠʯʥʠʭ ʨʝʡʩʽʚ ʥʘ ʤʘʨʰʨʫʪʽ ʥʘ ʧʨʦʪʷʟʽ ʜʦʙʠ;  

J  ï ʢʽʣʴʢʽʩʪʴ ʟʫʧʠʥʦʢ ʥʘ ʤʘʨʰʨʫʪʽ;  

ʬ

jit ,  ï ʬʘʢʪʠʯʥʠʡ ʯʘʩ ʧʨʠʙʫʪʪʷ ʊʆ, ʱʦ ʦʙʩʣʫʛʦʚʫʻ ʨʝʡʩ i, ʥʘ ʟʫʧʠʥʢʫ j, ʛʦʜ.;  

ʬ

jit ,1-  ï ʬʘʢʪʠʯʥʠʡ ʯʘʩ ʧʨʠʙʫʪʪʷ ʊʆ, ʱʦ ʦʙʩʣʫʛʦʚʫʻ ʨʝʡʩ iï1, ʥʘ ʟʫʧʠʥʢʫ j, ʛʦʜ.; 

ʬ

j̔ʈ,  ï ʩʝʨʝʜʥʷ ʬʘʢʪʠʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʧʨʠʡʰʣʠ ʥʘ ʟʫʧʠʥʢʫ j ʟʘ ʧʨʦʤʽʞʦʢ 

ʯʘʩʫ (ʬ

jit ,  ; ʬ jit ,1- ), ʯʦʣ. ;  

ʚʽʜʤʦʚʘ

j̔ʈ,  ï ʩʝʨʝʜʥʷ ʬʘʢʪʠʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʧʨʠʡʰʣʠ ʥʘ ʟʫʧʠʥʢʫ j ʽ 

ʷʢʠʤ ʙʫʣʦ ʚʽʜʤʦʚʣʝʥʦ ʫ ʧʦʩʘʜʮʽ ʚ ʊʆ, ʱʦ ʚʠʢʦʥʫʚʘʣʦ ʨʝʡʩ ;̔ ʧʘʩ.  

ʉʫʤʘʨʥʽ ʧʘʩʘʞʠʨʦïʢʽʣʦʤʝʪʨʠ, ʱʦ ʙʫʣʠ ʟʨʦʙʣʝʥʽ ʥʘ ʧʝʨʝʛʦʥʘʭ ʤʘʨʰʨʫʪʫ ʤ 

ʩʪʦʩʦʚʥʦ ʚʩʽʭ ʨʝʡʩʽʚ ʟʘ ʜʦʙʫ ʟ ʧʦʨʫʰʝʥʥʷʤ ʢʦʤʬʦʨʪʥʦʩʪʽ ʧʦʾʟʜʢʠ ʫ ʩʘʣʦʥʽ ʊʆ 

ʢʦʤʬʧʦʨʤʂ ,    , ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʟʘ ʚʠʨʘʟʦʤ (2.27), ʧʘʩ.ïʢʤ.:  

 

ää
=

-

=

+Ö=
ɯ

ʽ

J

j

jj

ʘ

j̔ʢʦʤʬʧʦʨʤ Lʈʂ
1

1

1

1,,,  ,     (2.27) 

 

    ʘ

j̔ʈ,  , max, YYY jiʧʣʘʥ ¢<  

   =ʘj̔ʈ,    0 ,    ʧʣʘʥji YY ¢,  , 
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ʜʝ ʘ

j̔ʈ, ï ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ ʚ ʊʆ, ʱʦ ʚʽʜôʾʭʘʣʘ ʚʽʜ  ʟʫʧʠʥʢʠ j ʤʘʨʰʨʫʪʫ ʤ, ʧʨʠ 

ʚʠʢʦʥʘʥʥʽ ʬʘʢʪʠʯʥʦʛʦ ʨʝʡʩʫ i, ʧʘʩ.;  

1, +jjL  ï ʜʦʚʞʠʥʘ ʧʝʨʝʛʦʥʫ ʤʽʞ ʟʫʧʠʥʢʘʤʠ j ʪʘ j+1, ʢʤ;  

ʧʣʘʥY ï ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʩʪʘʪʠʯʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ ʊʆ, 

ʧʨʠ ʷʢʦʤʫ ʱʝ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʢʦʤʬʦʨʪʥʽʩʪʴ ʧʦʾʟʜʢʠ ʧʘʩʘʞʠʨʽʚ,  

jiY ,  ï ʩʪʘʪʠʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ ʊʆ ʧʽʩʣʷ ʚʽʜôʾʟʜʫ ʟ  ʟʫʧʠʥʢʠ j 

ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʬʘʢʪʠʯʥʦʛʦ ʨʝʡʩʫ i;  

maxY ï ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʩʪʘʪʠʯʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ ʊʆ, 

ʧʨʠ ʷʢʦʤʫ ʥʝʤʦʞʣʠʚʠʡ ʚʭʽʜ ʥʦʚʠʭ ʧʘʩʘʞʠʨʽʚ. 

ʋʧʨʦʚʘʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʘʻ ʟʤʦʛʫ ʧʨʦʝʢʪʫʚʘʪʠ ʨʦʙʦʪʫ ʤʘ-

ʨʰʨʫʪʫ ʤʽʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʦʮʽʥʶʚʘʪʠ ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘ-

ʞʠʨʽʚ ʫ ʧʨʦʮʝʩʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʘʨʨhʫʪʫ.  

ɿ ʚʠʱʝʥʘʚʝʜʝʥʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʨʠ ʨʘʮʽʦʥʘʣʴʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ 

ʤʘʨʰʨʫʪʫ ʝʪʘʣʦʥʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʤʘʶʪʴ ʙʫ-

ʪʠ ʪʘʢ:̔  

1. ʉʫʤʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʷʢʠʤ ʙʫʣʦ ʚʽʜʤʦʚʣʝʥʦ ʚ ʧʦʩʘʜʮʽ ʜʦ ʊʆ, ʱʦ ʧʨʘ-

ʮʶʚʘʣʠ ʥʘ ʤʘʨʰʨʫʪʽ ʧʨʦʪʷʛʦʤ ʜʦʙʠ, ʚʥʘʩʣʽʜʦʢ ʾʭ ʧʝʨʝʧʦʚʥʝʥʥʷ, ʜʦʨʽʚʥʶʻ ʥʫ-

ʣʶ;  

2. ʉʫʤʘʨʥʠʡ ʯʘʩ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʘʤʠ ʨʫʭʦʤʠʭ ʦʜʠʥʠʮʴ, ʧʦʚôʷʟʘʥʠʭ ʟ̔ ʧʦʨʫʰʝʥ-

ʥʷʤʠ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʨʦʟʢʣʘʜʫ ʨʫʭʫ, ʜʦʨʽʚʥʶʻ ʥʫʣʶ;  

3. ʉʫʤʘʨʥʽ ʧʘʩʘʞʠʨʦ-ʢʽʣʦʤʝʪʨʠ, ʚʠʢʦʥʘʥʽ ʥʘ ʧʝʨʝʛʦʥʘʭ ʤʘʨʰʨʫʪʫ ʟ ʧʦʨʫʰʝʥʥʷʤ 

ʢʦʤʬʦʨʪʥʦʩʪʽ ʧʦʾʟʜʢʠ (ʟ ʧʝʨʝʚʠʱʝʥʥʷʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʧʦʚʥʝʥ-

ʥʷ ʩʘʣʦʥʫ ʊʆ), ʜʦʨʽʚʥʶʶʪʴ ʥʫʣʶ.  

ɼʘʥʽ ʧʨʦ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʮʠʭ ʟʥʘʯʝʥʴ ʜʘʶʪʴ ʟʤʦʛʫ ʢʽʣʴʢʽʩʥʦ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ 

ʡ ʢʦʥʪʨʦʣʶʚʘʪʠ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʩʘʤʝ ʱʦʜʦ ʩʧʦʞʠʚʘʯʘ, ʧʘʩʘʞʠʨʘ, ʚʠʟʥʘʯʘʪʠ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʩʪʦʨʦʥʠ ʟʘ ʧʦʨʫʰʝʥʥʷ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽ ʰʣʷʭʠ ʾʭ ʧʦʢʨʘʱʝʥʥʷ ʫ ʧʨʦʮʝ-

ʩʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ.  
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2.6 ɺʠʩʥʦʚʢʠ ʟ ʨʦʟʜʽʣʫ 2  

 

1. ʈʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʤʽʩʴʢʠʤ 

ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʢʠ ʦʩʥʦʚʥʠʭ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʦʙ-

ʩʣʫʛʦʚʫʚʘʥʥ.̫ 

2. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʫ ʤʝʪʦʜʠʢʫ ʚʠʚʯʝʥʥʷ ʧʦʧʠʪʫ ʥʘʩʝʣʝʥʥʷ ʥʘ ʧʝʨʝʚʝʟʝʥʥʷ ʪʘ 

ʘʣʛʦʨʠʪʤ ʚʠʟʥʘʯʝʥʥ ̫ʚʘʨʪʦʩʪʽ ʾʾ ʧʨʦʚʝʜʝʥʥʷ, ʷʢʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʥʘʙʦʨʦʤ ʨʝ-

ʟʫʣʴʪʫʶʯʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʥʝ ʟʘʣʝʞʽʪʴ ʚʽʜ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ ʥʘ ʤʘʨʰʨʫʪʽ ʪʘ ʜʘ-

ʶʪʴ ʟʤʦʛʫ ʚʠʟʥʘʯʘʪʠ ʥʘ ʤʘʨʰʨʫʪʘʭ ʥʝʦʙʭʽʜʥʫ ʜʦʙʦʚʫ ʢʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ ʟ̔ ʚʽʜʧʦ-

ʚʽʜʥʠʤ ʨʦʟʢʣʘʜʦʤ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʤʽʩʴʢʠʤ ʛʨʦʤʘʜʩʴʢʠʤ 

ʪʨʘʥʩʧʦʨʪʦʤ  ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʷʢʦʩʪʽ. 

3. ʈʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʩʫʤʽʩʥʦʛʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʥʘ ʤʘʨʰʨʫʪʽ, ʜʝ ʧʨʘʮʶʶʪʴ ʧʝʨʝʚʽʟʥʠʢʠ ʧʨʠʚʘʪʥʦʾ 

ʪʘ ʢʦʤʫʥʘʣʴʥʦʾ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ. 

4. ʉʬʦʨʤʫʣʴʦʚʘʥʦ ʧʨʘʚʘ ʧʘʩʘʞʠʨʽʚ ʧʨʠ ʢʦʨʠʩʪʫʚʘʥʥʽ ʤʘʨʰʨʫʪʦʤ ʤʽʩʴʢʦʾ ʧʘʩʘ-

ʞʠʨʩʴʢʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʚ ʨʠʥʢʦʚʠʭ ʫʤʦʚʘʭ, ʘ ʩʘʤʝ: ʧʨʘʚʦ ʥʘ ʧʦʩʘʜʢʫ ʚ 

ʊʆ, ʱʦ ʧʨʠʙʫʣʘ ʥʘ ʟʫʧʠʥʢʫ ʤʘʨʰʨʫʪʫ; ʧʨʘʚʦ ʥʘ ʯʘʩ ʦʯʽʢʫʚʘʥʥʷ ʧʘʩʘʞʠʨʦʤ ʥʘ 

ʟʫʧʠʥʮʽ ʤʘʨʰʨʫʪʫ ʊʆ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʚʘʪʠʤʝ ʜʝʷʢʦʛʦ ʟʥʘʯʝʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʦ-

ʛʦ ɼʝʧʘʨʪʘʤʝʥʪʦʤ  ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʂʄɼɸ, ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʜʽʘʧʘ-

ʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ; ʧʨʘʚʦ ʥʘ ʧʦʾʟʜʢʫ ʚ ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚʘʭ, ʢʦʣʠ ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʦ-

ʚʥʝʥʥʷ ʩʘʣʦʥʫ ʊʆ ʥʘ ʧʝʨʝʛʦʥʘʭ ʤʘʨʰʨʫʪʫ ʥʝ ʧʝʨʝʚʠʱʫʚʘʪʠʤʝ ʜʝʷʢʦʛʦ ʟʥʘ-

ʯʝʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʦʛʦ ɼʝʧʘʨʪʘʤʝʥʪʦʤ  ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʂʄɼɸ, 

ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ. 

5. ɺʚʝʜʝʥʦ ʧʦʥʷʪʪʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ ʷʢ ʦʨʛʘʥʽʟʘʮʽʾ ʤʘʨʰʨʫʪʫ, ʧʨʠ 

ʷʢʽʡ ʚʽʜʩʫʪʥʽ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚ ʧʘʩʘʞʠʨʽʚ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʬʦʨʪʥʦʩʪʽ ʚ 

ʩʘʣʦʥʽ ʊʆ ʡ ʚʽʜʩʫʪʥʦʩʪʽ ʚʽʜʤʦʚʠ ʚ ʧʦʩʘʜʮʽ ʥʘ ʟʫʧʠʥʮʽ, ʘ ʢʨʠʪʝʨʽʡ ʡʦʛʦ ʚʠʟʥʘ-

ʯʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʨʦʤʽʩʥʦʾ (ʜʣʷ ʧʘʩʘʞʠʨʽʚ ʽ ʧʝʨʝʚʽʟʥʠʢʘ) 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʩʘʞʠʨʽʚ ʫ ʩʘʣʦʥʽ ʊʆ. 

6. ʉʬʦʨʤʫʣʴʦʚʘʥʦ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʧʦ-

ʢʘʟʥʠʢʽʚ, ʱʦ ʚʠʷʚʣʷʶʪʴ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚ ʧʘʩʘʞʠʨʽʚ ʧʨʠ ʢʦʨʠʩʪʫʚʘʥʥʽ ʤʘʨʰʨʫ-

ʪʦʤ ʤʽʩʴʢʦʾ ʧʘʩʘʞʠʨʩʴʢʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʾʭ ʝʪʘʣʦʥʥʽ ʟʥʘʯʝʥʥʷ. 
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ʈʆɿɼɯʃ 3 

ʈʆɿʈʆɹʂɸ ʄʆɼɽʃɽʁ ʌʋʅʂʎɯʆʅʋɺɸʅʅʗ ʈɽʁʉɯɺ  

ʄɯʉʔʂʆɻʆ ʇɸʉɸɾʀʈʉʔʂʆɻʆ ʄɸʈʐʈʋʊʋ 

 

 3.1 ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʧʦʩʣʽʜʦʚʥʠʭ ʨʝʡʩʽʚ ʤʘʨʰʨʫʪʫ ʄʇʊʉ 

 

ʗʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʷʢʽ ʢʦʨʠʩʪʫʶʪʴʩʷ ʤʽʩʴʢʦʶ ʧʘʩʘʞʠʨʩʴʢʦʶ 

ʪʨʘʥʩʧʦʨʪʥʦʶ ʩʠʩʪʝʤʦʶ (ʄʇʊʉ), ʻ ʚʘʞʣʠʚʦʶ ʩʦʮʽʘʣʴʥʦʶ ʡ ʝʢʦʥʦʤʽʯʥʦʶ ʧʨʦʙʣʝ-

ʤʦʶ ʜʣʷ ʢʦʞʥʦʛʦ ʤʽʩʪʘ. ɺʽʜ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʟʘʣʝʞʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʩʽʭ ʦʙ'ʻʢʪʽʚ ʤʽʩʪʘ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫ-

ʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʘʨʰʨʫʪʽ ʄʇʊʉ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʜʝʣʴ, ʱʦ ʧʦʢʘʟʫʻ 

ʢʽʣʴʢʘ ʧʦʩʣʽʜʦʚʥʠʭ ʨʝʡʩʽʚ ʤʘʨʰʨʫʪʫ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʧʦʨʫʰʝʥʥʷ ʧʣʘʥʦʚʦʛʦ 

ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ ʥʘ ʦʜʥʦʤʫ ʨʝʡʩʽ, ʚʠʢʣʠʢʘʻ ʟʤʽʥʠ ʚ ̫ʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʽ 

ʚ ʥʘʩʪʫʧʥʠʭ ʨʝʡʩʘʭ.  

ʋ ʚʠʧʘʜʢʫ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʨʰʨʫʪʫ ʄʇʊʉ, ʧʨʝʜʤʝʪʥʘ ʦʙʣʘʩʪʴ ʚ̫ʣʷʻ ʩʦʙʦʶ ʩʠʩ-

ʪʝʤʫ ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ʉʄʆ), ʚ ʷʢʽʡ ʧʘʩʘʞʠʨʠ ʦʧʠʩʫʶʪʴʩʷ ʪʨʘʥʟʘʢʪʘʤʠ, 

ʟʫʧʠʥʢʠ ï ʯʝʨʛʘʤʠ, ʧʘʩʘʞʠʨʩʴʢʽ ʊɿ ï ʙʘʛʘʪʦʢʘʥʘʣʴʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʟ ʢʽʣʴʢʽʩʪʶ ʢʘʥʘʣʽʚ, ʷʢʘ ʜʦʨʽʚʥʶʻ ʧʘʩʧʦʨʪʥʽʡ ʧʘʩʘʞʠʨʦʤʽʩʪʢʦʩʪʽ ʨʫʭʦʤʠʭ ʪʨʘʥʩʧʦʨ-

ʪʥʠʭ ʦʜʠʥʠʮʴ (ʘʚʪʦʙʫʩʽʚ, ʪʨʦʣʝʡʙʫʩʽʚ, ʪʨʘʤʚʘʾʚ, ʨʽʯʢʦʚʠʭ ʪʨʘʤʚʘʾʚ, ʧʦʾʟʜʽʚ ʤʝʪʨʦ ʘʙʦ 

ʤʽʩʴʢʦʾ ʝʣʝʢʪʨʠʯʢʠ).  

ʋ ʨʦʙʦʪʽ [29] ʨʦʟʨʦʙʣʝʥʦ ʤʦʜʝʣʴ ʦʢʨʝʤʦʛʦ ʨʝʡʩʫ ʤʘʨʰʨʫʪʫ ʄʇʊʉ. ɻʨʘʬʽʯʥʝ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʮʽʻʾ ʤʦʜʝʣʽ ʫ ʚʠʛʣʷʜʽ ʩʠʩʪʝʤʠ ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʦ ʥʘ 

ʨʠʩʫʥʢʫ 3.1. ɼʣʷ ʦʧʠʩʫ ʚʟʘʻʤʦʜʽʾ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ, ʩʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʥʘ ʟʫʧʠʥʢʘʭ 

ʤʘʨʰʨʫʪʫ, ʟ ʧʘʩʘʞʠʨʦʧʦʪʦʢʘʤʠ, ʱʦ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʚ ʨʫʭʦʤʽʡ ʦʜʠʥʠʮʽ (ʈʆ), ʚ ʤʦʜʝ-

ʣʽ ʥʘ ʨʠʩʫʥʢʫ 3.1 ʟʘʩʪʦʩʦʚʘʥʦ ʟʤʽʥʥʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ ʫ ʧʝʚʥʽ 

ʤʦʤʝʥʪʠ ʯʘʩʫ ʫ ʧʨʦʮʝʩ ̔ʧʝʨʝʚʝʟʝʥʥʷ ʨʝʡʩʦʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʜʥʽʻʾ ʟʫʧʠʥʢʠ. ɺʩʽ ʚʦʥʠ 

ʤʘʁ ʪʴ ʦʜʥʘʢʦʚʝ ʽʤ'ʷ (ʈ), ʜʦ ʷʢʦʛʦ ʜʦʜʘʥʦ ʩʫʢʫʧʥʽʩʪʴ ʟ̔ ʯʦʪʠʨʴʦʭ ʽʥʜʝʢʩʽʚ, ʷʢʽ ʜʘʶʪʴ 

ʟʤʦʛʫ ʟʨʦʙʠʪʠ ʧʨʠʚ'ʷʟʢʫ ʢʦʞʥʦʾ ʟʤʽʥʥʦʾ ʫ ʧʨʦʩʪʦʨʽ ʡ ʯʘʩʽ. ʌʦʨʤʘʣʴʥʠʡ ʚʠʛʣʷʜ ʽʜʝʥ-

ʪʠʬʽʢʘʪʦʨʘ ʟʤʽʥʥʦʾ ʥʘʚʝʜʝʥʦ ʫ ʚʠʨʘʟʽ (3.1). 
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)( 4,32,1 xxxx tPy= ,                                   (3.1) 

 

ʜʝ 1x  ï ʧʦʤʽʯʘʻ ʤʽʩʮʝ ʟʥʘʭʦʜʞʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʽ ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʟʥʘʯʝʥʥʷ ʘʙʦ ʘ 

(ʨʫʭʦʤʘ ʦʜʠʥʠʮʷ), ʘʙʦ ʘʥ (ʨʫʭʦʤʘ ʦʜʠʥʠʮʷ, ʷʢʘ ʤʘʻ ʥʝʢʦʤʬʦʨʪʥʽ ʫʤʦʚʠ ʧʝʨʝʚʝʟʝʥʥʷ 

ʧʘʩʘʞʠʨʽʚ), ʘʙʦ ʟʧ (ʟʫʧʠʥʢʘ); 

 2x  ï ʧʦʤʽʯʘʻ ʯʘʩ ʽ ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʟʥʘʯʝʥʥʷ ʘʙʦ 1 (ʤʦʤʝʥʪ ʧʨʠʙʫʪʪʷ ʨʫʭʦʤʦʾ 

ʦʜʠʥʠʮʽ ʥʘ ʟʫʧʠʥʢʫ), ʘʙʦ 2 (ʤʦʤʝʥʪ ʚʽʜôʾʟʜʫ ʨʫʭʦʤʦʾ ʦʜʠʥʠʮʽ ʽʟ ʟʫʧʠʥʢʠ), ʘʙʦ ʧʨ (ʥ̔-

ʪʝʨʚʘʣ ʨʫʭʫ, ʱʦ ʻ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʤʽʞ ʧʨʠʙʫʪʪʷʤ ʥʘ ʟʫʧʠʥʢʫ ʜʚʦʭ ʧʦʩʣʽʜʦʚʥʠʭ ʨʫʭʦ-

ʤʠʭ ʦʜʠʥʠʮʴ),ʘʙʦ ʩ (ʤʦʤʝʥʪ ʚʠʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ ʟ ʈʆ ʧʽʩʣʷ ʾʾ ʧʨʠʙʫʪʪʷ ʥʘ ʟʫʧʠʥʢʫ); 

 3x  ï ʢʦʥʢʨʝʪʠʟʫʻ ʤʽʩʮʝ ʟʥʘʭʦʜʞʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʩʪʦʩʦʚʥʦ ʨʫʭʦʤʦʾ ʦʜʠʥʠʮʽ, 

ʚʢʘʟʫʶʯʠ ʥʦʤʝʨ ʨʝʡʩʫ; 

 4x  ï ʢʦʥʢʨʝʪʠʟʫʻ ʤʽʩʮʝ ʟʥʘʭʦʜʞʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʩʪʦʩʦʚʥʦ ʟʫʧʠʥʢʠ, ʚʢʘʟʫʶʯʠ 

ʥʦʤʝʨ ʟʫʧʠʥʢʠ.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʜʝ  jɿʇ
 ï  ʟʫʧʠʥʢʘ j  ʤʘʨʰʨʫʪʫ; iʈʆ ï ʨʫʭʦʤʘ ʦʜʠʥʠʮʷ, ʷʢʘ ʦʙʩʣʫʛʦʚʫʻ ʨʝʡʩ i  

ʤʘʨʰʨʫʪʫ;  

)( ,12, jiʟʧ tʈ -  ï ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʟʘʣʠʰʠʣʠʩʷ ʥʘ  ʟʫʧʠʥʮʽ j  ʤʘʨʰʨʫʪʫ ʧʽʩʣʷ 

ʚʽʜôʾʟʜʫ 1-iʈʆ  ;  

),( ,,1, jijiʧʨʟʧ ttʈ -
 

)( ,12, jiʟʧ tʈ -
 

)( ,2, jiʟʧ tʈ  

)( ,1, jiʟʧ tʈ  

jɿʇ 

)( ,, jiʚʽʜʟʧ tʈ  

)( ,, jiʚʭʘ tʈ  

)( ,, jiʚʠʭʘ tʈ  iʈʆ 

)()( ,1,1,2, jiajia tPtP =-
 

)()( 1,1,,2, += jiajia tPtP  

ʈʠʩʫʥʦʢ 3.1 -  ʉʠʩʪʝʤʘ ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʈʆ i ʥʘ ʟʫʧʠʥʮʽ  
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),( ,,1, jijiʧʨʟʧ ttʈ -  ï ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʧʨʠʡʰʣʘ ʥʘ  ʟʫʧʠʥʢʫ j  ʤʘʨʰʨʫʪʫ ʟʘ 

ʧʝʨʽʦʜ ʯʘʩʫ ʤʽʞ ʚʽʜôʾʟʜʦʤ 1-iʈʆ  ʽ ʧʨʠʾʟʜʦʤ iʈʆ;  

)( ,1, jiʟʧ tʈ
 ï ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ  ʟʫʧʠʥʮʽ j  ʤʘʨʰʨʫʪʫ ʥʘ ʤʦ-

ʤʝʥʪ ʧʨʠʾʟʜʫ iʈʆ ; 

 
)( ,2, jiʟʧ tʈ
 ï  ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʟʘʣʠʰʠʣʦʩʷ ʥʘ  ʟʫʧʠʥʮʽ j  ʤʘʨʰʨʫʪʫ ʥʘ 

ʤʦʤʝʥʪ ʚʽʜ ʾʟʜʫ iʈʆ ;  

)( ,, jiʚʽʜʟʧ tʈ
 ï  ʢ̔ ʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʧʦʢʠʥʫʣʠ  ʟʫʧʠʥʢʫ j  ʤʘʨh ʨʫʪʫ ʚʥʘʩʣʽʜʦʢ 

ʧʦʩʘʜʢʠ ʚ iʈʆ ;  

)( ,, jiʚʭʘ tʈ
 ï ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʟʨʦʙʠʣʠ ʧʦʩʘʜʢʫ ʚ iʈʆʥʘ ʟʫʧʠʥʮʽ j  ʤʘʨh-

ʨʫʪʫ;  

)( ,1, jiʘ tʈ
 ï ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ ʚiʈʆ, ʱʦ ʧʨʠʙʫʣʘ ʥʘ ʟʫʧʠʥʢʫ j  ʤʘʨʰʨʫʪʫ; 

)( 1,2, -jiʘ tʈ
 ï ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ ʚ iʈʆ, ʱʦ ʚʽʜôʾʭʘʣʘ ʚʽʜ ʟʫʧʠʥʢʠ (1-j ) ʤʘʨʰʨʫʪʫ; 

)( ,2, jiʘ tʈ
 ï ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ ʚ iʈʆ, ʱʦ ʚʽʜôʾʭʘʣʘ ʚʽʜ ʟʫʧʠʥʢʠ j  ʤʘʨʰʨʫʪʫ;  

)( 1,1, +jiʘ tʈ
 ï ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ ʚ iʈʆ, ʱʦ ʧʨʠʙʫʣʘ ʥʘ ʟʫʧʠʥʢʫ 1+j  ʤʘʨʰʨʫʪʫ; 

)( ,, jiʚʠʭʘ tʈ
ï  ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʚʠʡʰʣʠ ʟ iʈʆʥʘ ʟʫʧʠʥʮʽ j  ʤʘʨhʨʫʪʫ.  

ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʤʦʜʝʣʴ ʜʘʻ ʟʤʦʛʫ ʧʨʦʚʘʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʽʣʴʢʠ ʦʜʥʦʛʦ 

ʨʝʡʩʫ ʤʘʨʰʨʫʪʫ ʄʇʊʉ.  

ʅʘ ʦʩʥʦʚʽ ʤʦʜʝʣʽ ʦʜʥʦʛʦ ʨʝʡʩʫ ʤʘʨʰʨʫʪʫ ʨʦʟʨʦʙʣʝʥʦ ʤʦʜʝʣʴ ʧʦʩʣʽʜʦʚʥʠʭ ʨʝʡ-

ʩʽʚ ʤʘʨʰʨʫʪʫ. ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʤʦʜʝʣʴ, ʷʢʘ ʚʢʣʶʯʘʻ ʪʨʠ ʧʦʩʣʽʜʦʚʥʠʭ ʨʝʡʩʠ 

ʤʘʨʰʨʫʪʫ. ʄʦʜʝʣʴ ʤʘʻ ʦʙʤʝʞʝʥʥʷ, ʘ ʩʘʤʝ: ʨʝʡʩʠ ʤʘʨʰʨʫʪʫ ʚʠʢʦʥʫʶʪʴʩʷ ʟʛʽʜʥʦ ʨʦʟ-

ʢʣʘʜʫ, ʚ ʷʢʦʤʫ ʫʟʛʦʜʞʝʥʦ ʝʢʦʥʦʤʽʯʥʽ ʽʥʪʝʨʝʩʠ ʧʝʨʝʚʽʟʥʠʢʘ ʡ ʩʦʮʽʘʣʴʥʽ ʽʥʪʝʨʝʩʠ ʧʘ-

ʩʘʞʠʨʽʚ; ʥʘ ʨʝʡʩʘʭ ʤʘʨʰʨʫʪʫ ʧʨʘʮʶʶʪʴ ʨʫʭʦʤʽ ʦʜʠʥʠʮʽ, ʱʦ ʧʝʨʝʚʦʟʷʪʴ ʫʩʽ ʢʘʪʝʛʦʨʽʾ 

ʧʘʩʘʞʠʨʽʚ (ʧʽʣʴʛʦʚʽ ʪʘ ʧʣʘʪʦʩʧʨʦʤʦʞʥʽ); ʥʘ ʨʝʡʩʘʭ ʤʘʨʰʨʫʪʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʜ-

ʥʘʢʦʚʠʡ ʪʘʨʠʬ ʟʘ ʧʨʦʾʟʜ.  

ʉʪʚʦʨʠʤʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʪʨʴʦʭ ʧʦʩʣʽʜʦʚʥʠʭ ʨʝʡʩʽʚ ʤʘʨʰʨʫʪʫ, 

ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʩʠʩʪʝʤʫ ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʫʷʚʠʤʦ, ʱʦ ʤʘʨʰʨʫʪ ʻ 

ʢʽʣʴʮʝʚʠʤ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ n ʟʫʧʠʥʦʯʥʠʭ ʧʫʥʢʪʽʚ. ʄʽʞ ʢʦʞʥʦʶ ʧʘʨʦʶ ʧʦʩʣʽʜʦʚʥʠʭ 
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ʟʫʧʠʥʦʯʥʠʭ ʧʫʥʢʪʽʚ (j, j+1) ʚʽʜʦʤʘ ʚʽʜʩʪʘʥʴ l j,j+1. ɼʦʚʞʠʥʫ ʤʘʨʰʨʫʪʫ L ʤʦʞʥʘ ʦʙʯʠ-

ʩʣʠʪʠ ʟʘ ʚʠʨʘʟʦʤ (3.2).  

 

ä
-

=

++=
1

1

1,1,

n

j

njj llL .      (3.2) 

 

 

ʂʦʞʥʘ ʈʆ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʤʘʨʰʨʫʪʽ, ʟʘʢʨʽʧʣʝʥʘ ʟʘ ʧʝʚʥʠʤ ʛʨʘʬʽʢʦʤ ʽ ʚʠʢʦʥʫʻ 

ʧʝʚʥʫ ʢʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ ʟʛʽʜʥʦ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʨʦʟʢʣʘʜʫ ʨʫʭʫ.  

ʋ ʟʘʧʣʘʥʦʚʘʥʦʤʫ ʨʦʟʢʣʘʜʽ ʚʽʜʦʙʨʘʞʘʁ ʪʴʩʷ ʨʘʮʽʦʥʘʣʴʥʽ ʽʥʪʝʨʚʘʣʠ ʨʫʭʫ Iʦʧʪ,ʽ, 

ʷʢʽ ʚʽʜʦʢʨʝʤʣʶʶʪʴ ʨʝʡʩ  ̔ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʝʡʩʫ ï̔1 ʤʘʨʰʨʫʪʫ.  

ʇʦʯʘʪʦʢ ʨʝʡʩʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʘʩʦʤ ʚʽʜʧʨʘʚʣʝʥʥʷ ʈʆ ʟ ʧʝʨʰʦʾ ʟʫʧʠʥʢʠ ʤʘʨʰ-

ʨʫʪʫ.  

ʗʢʱʦ ʚʩʽ ʨʝʡʩʠ ʤʘʨʰʨʫʪʫ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʚ ʧʦʨʷʜʢʫ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ ʚʽʜʧʨʘ-

ʚʢʠ, ʪʦ ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ ʨʝʡʩʫ  ̔ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʷʢ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʨʝʡʩʫ ʤʘʨʰʨʫʪʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʯʘʩ ʚʽʜʧʨʘʚʣʝʥʥʷ ʈʆ, ʱʦ ʦʙʩʣʫʛʦʚʫʻ ʨʝʡʩ ,̔ ʟ ʧʝʨʰʦʾ ʟʫʧʠʥʢʠ 

ʤʘʨʰʨʫʪʫ ʙʫʜʝ ti,1, ʘ ʯʘʩ ʚʽʜʧʨʘʚʣʝʥʥʷ ʟ̔ ʟʫʧʠʥʢʠ ʤʘʨʨhʫʪʫ j ʙʫʜʝ ti,j.  

ʑʦʙ ʟʙʝʨʽʛʘʪʠ ʨʘʮʽʦʥʘʣʴʥʽ ʽʥʪʝʨʚʘʣʠ ʨʫʭʫ ɯʨʘʮ,ʽ, ʚʩʽ ʈʆ ʧʦʚʠʥʥʽ ʨʫʭʘʪʠʩʷ ʟ ʦʜʥʘ-

ʢʦʚʦʶ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʶ ʰʚʠʜʢʽʩʪʶ Vb. ʏʘʩ ʚʠʢʦʥʘʥʥʷ ʨʝʡʩʫ tʦʙ ʜʣʷ ʚʩʽʭ ʈʆ ʙʫʜʝ ʦʜ-

ʥʘʢʦʚʠʤ ʽ ʡʦʛʦ ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ ʟʘ ʚʠʨʘʟʦʤ (3.3).  

 

 ʝʦʙ VLt /= .      (3.3) 

 

 

ʏʘʩ ʚʽʜôʾʟʜʫ ʈʆ, ʱʦ ʦʙʩʣʫʛʦʚʫʻ ʨʝʡʩ i, ʟ̔ ʟʫʧʠʥʢʠ ʤʘʨʰʨʫʪʫ j ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ 

ʟʘ ʚʠʨʘʟʦʤ (3.4). 

 

ʝ

j

jjiji Vltt /
1

1

1,1,, ä
-

++= .                         (3.4) 

 

ɼʣʷ ʦʧʠʩʫ ʧʘʩʘʞʠʨʦʦʙʤʽʥʫ, ʱʦ ʧʨʠʙʫʚʘʻ ʥʘ ʟʫʧʠʥʦʯʥʠʡ ʧʫʥʢʪ ʤʘʨʰʨʫʪʫ j ʫ ʜ̔-

ʘʧʘʟʦʥʽ ʯʘʩʫ ʜʦʙʠ k, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʝʨʝʜʥʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʘʩʘʞʠʨʦʦʙʤʽʥʫ ɚj,k ʫ 

ʧʘʩ./ʛʦʜ. ʊʦʜʽ ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʷʢʽ ʧʨʠʡʰʣʠ ʥʘ ʟʫʧʠʥʢʫ j ʤʘʨʰʨʫʪʫ ʟʘ ʧʝʨʽʦʜ ʯʘ-
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ʩʫ ʤʽʞ ʚʽʜôʾʟʜʦʤ ʈʆ̔ï1 ʽ ʧʨʠʾʟʜʦʤ ʈʆ̔, ʈʟʧ,ʧʨ(tiï1,j,ti,j) ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʟʘ ʚʠʨʘʟʦʤ 

(3.5).  

 

)(),( ,1,,,,1, jijikjjijiʧʨʟʧ ttttʈ -- -Ö=l .    (3.5) 

 

 ʂʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʟʫʧʠʥʮʽ j ʤʘʨʰʨʫʪʫ ʥʘ ʤʦʤʝʥʪ ʧʨʠʾʟʜʫ 

ʈʆ̔ ʈʟʧ,1(ti,j) ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʟʘ ʚʠʨʘʟʦʤ (3.6). 

 

)(),()( ,12,,,1,,1, jiʟʧjijiʧʨʟʧjiʟʧ tʈttʈtʈ -- += .    (3.6) 

 

 

ɸʣʝ ʚʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʨʝʡʩ ï̔1 ̔  ʧʦʧʝʨʝʜʥʽ ʨʝʡʩʠ ʤʘʨʰʨʫʪʫ ʚʠʢʦʥʫʶʪʴʩʷ ʟʛʽʜ-

ʥʦ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʨʦʟʢʣʘʜʫ ʨʫʭʫ, ʪʦ ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʟʘʣʠʰʠʣʠʩʷ ʥʘ ʟʫʧʠʥʮʽ j 

ʤʘʨʰʨʫʪʫ ʧʽʩʣʷ ʚʽʜôʾʟʜʫ ʈʆ̔ï1, ʤʘʻ ʜʦʨ̔ʚʥʶʚʘʪʠ ʥʫʣʶ. ʊʦʙʪʦ ʈʟʧ,2(tiï1,j) = 0  

ɼʣʷ ʦʧʠʩʫ ʢʽʣʴʢʦʩʪʽ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʚʠʡʰʣʠ ʟ ʈʆ̔ ʥʘ ʟʫʧʠʥʮʽ j ʤʘʨʰʨʫʪʫ 

ʈʘ,ʚʠʭ(ti,j) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʠʨʘʟ (3.7).  

 

)()( ,1,,,, jiʘkjjiʚʠʭʘ tʈʨtP Ö= ,      (3.7) 

 

 

ʜʝ ʨj,k ï ʢʦʝʬʽʮʽʻʥʪ ʚʠʭʦʜʫ ʧʘʩʘʞʠʨʽʚ ʟ ʈʆ̔, ʱʦ ʧʨʠʙʫʣʘ ʥʘ ʟʫʧʠʥʢʫ j ʤʘʨʰʨʫʪʫ 

ʚ ʜ̔ʘʧʘʟʦʥʽ ʯʘʩʫ ʜʦʙʠ k.  

ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʨj,k ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʦʙʩʪʝʞʝʥʥʷ 

ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʤʘʨʰʨʫʪʫ ʪʘ ʤʦʞʝ ʢʦʣʠʚʘʪʠʩʷ ʚʽʜ 0 ʜʦ 1 [60].  

ɺʽʜʦʙʨʘʞʝʥʥʷ ʤʦʜʝʣʽ ʪʨʴʦʭ ʧʦʩʣʽʜʦʚʥʠʭ ʨʝʡʩʽʚ ʤʘʨʰʨʫʪʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠ-

ʩʫʥʢʫ 3.2. 

ɼʣʷ ʧʝʨʰʦʾ ʡ ʦʩʪʘʥʥʴʦʾ ʟʫʧʠʥʢʠ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʭʦʜʫ ʧʘʩʘʞʠʨʽʚ ʟ ʈʆ ʟʘʚʞʜʠ 

ʚʠʟʥʘʯʝʥʘ, ʟʘʣʝʞʥʽʩʪʴ 3.8: 

 

 kp ,1  = 0, knp ,  = 1.                  (3.8) 
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)( ,12, jiʟʧ tʈ -
 

)( ,2, jiʟʧ tʈ  

)( ,1, jiʟʧ tʈ  

jɿʇ 

)( ,, jiʚʽʜʟʧ tʈ  

)( ,, jiʚʭʘ tʈ  

)( ,, jiʚʠʭʘ tʈ  iA  

)()( ,1,1,2, jiajia tPtP =-
 

)()( 1,1,,2, += jiajia tPtP  

),( ,1,, jijiʧʨʟʧ ttʈ +
 )( ,11, jiʟʧ tʈ +

 

)( ,12, jiʟʧ tʈ +
 

jɿʇ 

)( ,1, jiʚʽʜʟʧ tʈ +
 

)( ,1, jiʚʭʘ tʈ +
 

)( ,1, jiʚʠʭʘ tʈ +
 1+iA  

)()( ,11,1,12, jiajia tPtP +-+ =  
)()( 1,11,,12, +++ = jiajia tPtP  

),( ,2,1, jijiʧʨʟʧ ttʈ ++
 

)( ,22, jiʟʧ tʈ +
 

)( ,21, jiʟʧ tʈ +
 

jɿʇ 

)( ,2, jiʚʽʜʟʧ tʈ +
 

)( ,2, jiʚʭʘ tʈ +
 

)( ,2, jiʚʠʭʘ tʈ +
 2+iA  

)()( ,21,1,22, jiajia tPtP +-+ =  
)()( 1,21,,22, +++ = jiajia tPtP  

ʈʠʩʫʥʦʢ 3.2 -  ʉʠʩʪʝʤʘ ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʈʆ i , ʈʆi+1 , ʈʆi+2 ʥʘ ʟʫʧʠʥʮʽ j 
 

),( ,,1, jijiʧʨʟʧ ttʈ -
 



85 

 

ʂʽʣʴʢʽʩʪʴ ʚʽʣʴʥʠʭ ʤʽʩʮʴ ʚ iʈʆ , ʱʦ ʧʨʠʙʫʣʘ ʥʘ ʟʫʧʠʥʢʫ j  ʤʘʨʰʨʫʪʫ, ʧʽʩʣʷ ʚʠʩʘ-

ʜʢʠ ʧʘʩʘʞʠʨʽʚ 
)( ,, jiʩʘ tʈ
 ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ (3.9).  

 

)( ,, jiʩʘ tʈ  = iapʤP ,  ï )( ,1, jiʘ tʈ  + )( ,, jiʚʠʭʘ tʈ ,                        (3.9) 

 

ʜʝ iapʤP ,  ï ʤʘʢʩʠʤʘʣʴʥʘ ʨʦʟʨʘʭʫʥʢʦʚʘ ʤʽʩʪʢʽʩʪʴ ʈʆ, ʱʦ ʦʙʩʣʫʛʦʚʫʻ ʨʝʡʩ i .  

ʂʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʟʨʦʙʠʣʠ ʧʦʩʘʜʢʫ ʚ iʈʆʥʘ ʟʫʧʠʥʮʽ j  ʤʘʨʰʨʫʪʫ 
)( ,, jiʚʭʘ tʈ
 

ʤʦʞʥʘ ʧʦʨʘʭʫʚʘʪʠ ʟʘ ʚʠʨʘʟʦʤ (3.10). 

 

 

  )( ,, jiʩʘ tʈ , )( ,, jiʩʘ tʈ < )( ,1, jiʟʧ tʈ  

)( ,, jiʚʭʘ tʈ  =           (3.10) 

)( ,1, jiʟʧ tʈ , )( ,, jiʩʘ tʈ >= )( ,1, jiʟʧ tʈ . 

 

ʂʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʷʢʽ ʟʘʣʠʰʠʣʠ ʟʫʧʠʥʢʫ j  ʤʘʨʰʨʫʪʫ ʚʥʘʩʣʽʜʦʢ ʧʦʩʘʜʢʠ ʚ 

iʈʆ, 
)( ,, jiʚʽʜʟʧ tʈ
ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʚʠʨʘʟʦʤ (3.11). 

 

)( ,, jiʚʽʜʟʧ tʈ  = )( ,, jiʚʭʘ tʈ .               (3.11) 

 

ʂʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʷʢʽ ʟʘʣʠʰʠʣʠʩʷ ʥʘ ʟʫʧʠʥʮʽ j  ʤʘʨʰʨʫʪʫ ʥʘ ʤʦʤʝʥʪ ʚʽʜ ʾʟʜʫ 

iʈʆ 
)( ,2, jiʟʧ tʈ
 ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ ʟʘ ʚʠʨʘʟʦʤ (3.12). 

 

)( ,2, jiʟʧ tʈ  = )( ,1, jiʟʧ tʈ ï )( ,, jiʚʽʜʟʧ tʈ .                 (3.12) 

 

ʂʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ ʚ iʈʆ, ʱʦ ʚʽʜôʾʭʘʣʘ ʚʽʜ ʟʫʧʠʥʢʠ j  ʤʘʨʰʨʫʪʫ, 
)( ,2, jiʘ tʈ
 ʤʦʞ-

ʥʘ ʧʦʨʘʭʫʚʘʪʠ ʟʘ ʚʠʨʘʟʦʤ (3.13). 

  

)( ,2, jiʘ tʈ = )( ,1, jiʘ tʈ ï )( ,, jiʚʠʭʘ tʈ + )( ,, jiʚʭʘ tʈ .                (3.13) 

 

ʗʢʱʦ ʫ ʚʠʨʘʟʘʭ (3.9) ï (3.13) ʟʘʤʽʥʠʪʠ ʽʥʜʝʢʩ i  ʥʘ 1+i  ,ʘ ʧʦʪʽʤ ʥʘ 2+i , ʪʦ ʤʠ 

ʦʪʨʠʤʫʻʤʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʪʠʤʝ ʪʨʠ ʧʦʩʣʽʜʦʚʥʠʭ ʨʝʡʩʠ ʤʘʨʰʨʫ-

ʪʫ, ʘ ʩʘʤʝ: i , 1+i  ʪʘ 2+i . 

 



86 

 

ʆʪʞʝ:  

¶ ʤʦʜʝʣʴ ʤʦʞʥʘ ʫʟʷʪʠ ʟʘ ʙʘʟʦʚʫ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʤʦʜʝʣʽ ʩʫʢʫʧʥʦʩʪʽ ʚʩʽʭ ʨʝʡʩʽʚ 

ʦʢʨʝʤʦʛʦ ʤʘʨʰʨʫʪʫ (ʤʦʜʝʣʴ ʤʘʨʰʨʫʪʫ);  

¶ ʥʘ ʤʦʜʝʣʽ ʧʦʩʣʽʜʦʚʥʠʭ ʨʝʡʩʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʦʮʽʥʝʥʽ ʥʘʩʣʽʜʢʠ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ, 

ʜʽʷ ʷʢʠʭ ʧʦʰʠʨʶʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʽ ʨʝʡʩʠ ʤʘʨʰʨʫʪʫ, ʥʘʧʨʠʢʣʘʜ, ʥʝʚʠʭʽʜ ʈʆ ʥʘ 

ʤʘʨʰʨʫʪ, ʧʦʨʫʰʝʥʥʷ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ ʥʘ ʦʜʥʦʤʫ ʯʠ ʜʝʢʽʣʴʢʦʭ 

ʨʝʡʩʘʭ, ʟʘʤʽʥʘ ʤʘʨʢʠ ʈʆ, ʜʠʩʧʝʪʯʝʨʩʴʢʽ ʨʝʛʫʣʶʶʯʽ ʜʽʾ;  

¶ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʽ ʧʦʩʣʽʜʦʚʥʠʭ ʨʝʡʩʽʚ ʤʦʞʝ ʙʫʪʠ ʩʪʚʦʨʝʥʘ ʤʦʜʝʣʴ ʷʢʦʩʪʽ ʦʙʩʣʫ-

ʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʘʨʰʨʫʪʽ.  

 

 3.2 ʄʝʪʦʜ ʩʠʩʪʝʤʥʦʾ ʜʠʥʘʤʽʢʠ ʧʦʙʫʜʦʚʠ ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʨʝʡʩʫ ʤʘʨʨhʫʪʫ 

ʄʇʊʉ 

 

ʈʝʘʣʴʥʘ ʤʽʩʴʢʘ ʧʘʩʘʞʠʨʩʴʢʘ ʪʨʘʥʩʧʦʨʪʥʘ ʩʠʩʪʝʤʘ ʻ ʩʢʣʘʜʥʦʶ. ʇʦʜʘʣʴʰʠʡ ʨʦ-

ʟʧʦʜʽʣ ʄʇʊʉ ʟ ʤʝʪʦʶ ʾʾ ʬʦʨʤʘʣʽʟʦʚʘʥʦʛʦ ʦʧʠʩʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʧʽʜʩʠʩʪʝʤ 

(ʦʢʨʝʤʠʭ ʤʘʨʰʨʫʪʽʚ). ʈʦʟʧʦʜʽʣ ʤʘʨʰʨʫʪʫ ʥʘ ʧʽʜʩʠʩʪʝʤʠ ʜʘʻ ʟʤʦʛʫ ʚʠʜʽʣʠʪʠ ʥʘʡ-

ʤʝʥʰʫ ʧʽʜʩʠʩʪʝʤʫ ï ʦʢʨʝʤʠʡ ʨʝʡʩ ʤʘʨʰʨʫʪʫ. ʇʨʠ ʚʠʙʦʨʽ ʚʠʜʫ ʤʦʜʝʣʽ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʨʝʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʫ ʘʙʦ ʡʦʛʦ ʯʘʩʪʠʥʠ (ʩʫʢʫʧʥʦʩʪʽ ʧʦʩʣʽʜʦʚʥʠʭ ʨʝʡʩʽʚ) ʩʣʽʜ ʙʨʘʪʠ ʜʦ 

ʫʚʘʛʠ ʜʘʥʽ ʪʘʙʣʠʮʽ 3.1 

 

 ʊʘʙʣʠʮʷ 3.1 ï ɺʣʘʩʪʠʚʦʩʪʽ ʚʠʜʽʚ ʤʦʜʝʣʝʡ ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʝʘʣʴʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ 

ʦʙô̒ ʢʪʽʚ 

ɺʣʘʩʪʠʚʦʩʪʽ ʤʦʜʝʣʝʡ ʚʽ-

ʜʦʙʨʘʞʝʥʥʷ ʨʝʘʣʴʥʠʭ 

ʝʢʦʥʦʤʽʯʥʠʭ ʦʙôʻʢʪʽʚ 

ɺʠʜʠ ʤʦʜʝʣʝʡ ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʝʘʣʴʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʦʙôʻʢʪʘ 

ʄʘʪʝʤʘʪʠʯʥʘ 

ʤʦʜʝʣʴ 

ʄʦʜʝʣʴ ʧʨʠʯʠʥ-

ʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ 

ʟʚôʷʟʢʽʚ 

ʄʦʜʝʣʴ ʚʟʘʻ-

ʤʦʜʽʶʯʠʭ ʧʦ-

ʪʦʢʽʚ 

ɯʤʽʪʘʮʽʡʥʘ 

ʤʦʜʝʣʴ 

ʂʽʣʴʢʽʩʥʠʡ ʦʧʠʩ ʚʧʣʠʚʫ 

ʟʤʽʥʥʠʭ 
+ ï ï + 

ɺʽʜʦʙʨʘʞʝʥʥʷ ʟʚôʷʟʢʽʚ ʤʽʞ 

ʟʤʽʥʥʠʤʠ 
ï + + + 

ɺʽʜʦʙʨʘʞʝʥʥʷ ʨʦʟʧʦʜʽʣʫ 

ʟʤʽʥʥʠʭ ʥʘ ʧʨʠʯʠʥʠ ʪʘ ʥʘ-

ʩʣʜ̔ʢʠ 

ï + + + 
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ʂʽʥʝʮʴ ʪʘʙʣʠʮʽ 3.1 

ɺʣʘʩʪʠʚʦʩʪʽ ʤʦʜʝʣʝʡ ʚʽ-

ʜʦʙʨʘʞʝʥʥʷ ʨʝʘʣʴʥʠʭ 

ʝʢʦʥʦʤʽʯʥʠʭ ʦʙôʻʢʪʽʚ 

ɺʠʜʠ ʤʦʜʝʣʝʡ ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʝʘʣʴʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʦʙôʻʢʪʘ 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦ-

ʜʝʣʴ 

ʄʦʜʝʣʴ ʧʨʠʯʠʥ-

ʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ 

ʟʚôʷʟʢʽʚ 

ʄʦʜʝʣʴ ʚʟʘʻʤʦ-

ʜʽʶʯʠʭ ʧʦʪʦʢʽʚ 

ɯʤʽʪʘʮʽʡʥʘ 

ʤʦʜʝʣʴ 

ɺʽʜʦʙʨʘʞʝʥʥʷ ʨʦʟʧʦʜʽʣʫ 

ʟʚôʷʟʢʽʚ ʥʘ ʧʦʟʠʪʠʚʥʽ ʪʘ 

ʥʝʛʘʪʠʚʥʽ 

ï + + + 

ɺʽʜʦʙʨʘʞʝʥʥʷ ʨʝʘʣʴʥʦʛʦ 

ʦʙôʻʢʪʘ ʫ ʚʠʛʣʷʜʽ ʚʟʘʻʤʦ-

ʜʽʾ ʧʦʪʦʢʽʚ ʨʝʯʦʚʠʥʠ, ʝʥʝ-

ʨʛʽʾ ʘʙʦ ʽʥʬʦʨʤʘʮʽʾ 

ï ï + + 

ɺʽʜʦʙʨʘʞʝʥʥʷ ʢʦʥʩʪʘʥʪ + ï + + 

 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ 3.1, ʥʘʡʧʦʚʥʽʠhʤ ʬʦʨʤʘʣʽʟʦʚʘʥʠʤ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʨʝʘʣʴ-

ʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʦʙôʻʢʪʘ ʻ ʡʦʛʦ ʽʤʽʪʘʮʽʡʥʘ ʤʦʜʝʣʴ. ʋ ʨʦʙʦʪʽ [144] ʥʘʚʝʜʝʥʦ ʤʝʪʦ-

ʜʠʢʫ ʧʦʙʫʜʦʚʠ ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʝʢʦʥʦʤʽʯʥʦʛʦ ʦʙôʻʢʪʘ, ʷʢʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʤʝʪʦʜʽ ʩʠ-

ʩʪʝʤʥʦʾ ʜʠʥʘʤʽʢʠ. ʄʝʪʦʜ ʩʠʩʪʝʤʥʦʾ ʜʠʥʘʤʽʢʠ ʨʦʟʜʽʣʷʻ ʚʩʽ ʨʦʙʦʪʠ ʧʦ ʩʪʚʦʨʝʥʥʶ ʽʤʽ-

ʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʦʙôʻʢʪʘ ʥʘ ʧʦʩʣʽʜʦʚʥʽ ʝʪʘʧʠ:  

ɽʪʘʧ 1 ï ʬʦʨʤʫʣʶʚʘʥʥʷ ʮʽʣʴʦʚʠʭ ʟʤʽʥʥʠʭ;  

ɽʪʘʧ 2 ï ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʨʝʘʣʴʥʦʛʦ ʦʙôʻʢʪʘ (ʧʨʦʮʝʩʫ); 

ɽʪʘʧ 3 ï ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʬʘʢʪʦʨʘʤʠ ʨʝʘ-

ʣʴʥʦʛʦ ʦʙôʻʢʪʘ (ʧʨʦʮʝʩʫ); 

ɽʪʘʧ 4 ï ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʝʘʣʴʥʦʛʦ ʦʙôʻʢʪʘ ʫ ʚʠʛʣʷʜʽ ʤʦʜʝʣʽ ʚʟʘʻʤʦʜʽʶʯʠʭ ʧʦʪʦ-

ʢʽʚ;  

ɽʪʘʧ 5 ï ʩʪʚʦʨʝʥʥʷ ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʨʝʘʣʴʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʦʙôʻʢʪʘ (ʧʨʦʮʝ-

ʩʫ).  

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʙʦʚôʷʟʢʦʚʠʤ ʝʪʘʧʦʤ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʻ 

ʧʦʙʫʜʦʚʘ ʤʦʜʝʣʽ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʟʤʽʥʥʠʤʠ. ʉʪʚʦʨʝʥʘ ʤʦʜʝʣʴ 

ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʟʤʽʥʥʠʤʠ ʪʘ ʙʫʜʝ ʷʚʣʷʪʠ ʩʦʙʦʶ ʨʝʟʫʣʴʪʘʪ ʚʠʢʦ-

ʥʘʥʥʷ ɽʪʘʧʫ 3.  

ʇʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 3.3 ʟʤʽʥʥʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ ʪʨʴʦʭ ʧʦʩʣʽ-

ʜʦʚʥʠʭ ʨʝʡʩʽʚ ʤʘʨʰʨʫʪʫ ʟ ʥʦʤʝʨʘʤʠ ,̔ ʽ+1, ʽ+2. 
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ʈʟʧ,2(tiï1,j)=0 ʈʟʧ,ʧʨ(tiï1,j, ti,j) 
ʈʟʧ,2(ti,j) 

ʈʘ,ʚʠʭ(ti,j) 
ʈʟʧ,1(ti,j) ʈʟʧ,ʚʽʜ(ti,j) 

ʈʘ,1(ti,j) 
ʈʘ,ʩ(ti,j) 

ʈʘ,ʚʭ(ti,j) 
ʈʘ,2(ti,j) 

(+) 

(+) 

(+) 

(ï) 

(+) (+) 

(+) 

(+) 

(+) 

(+) 

(-) 

(ï) 

ʈʟʧ,ʧʨ(ti+1,j, ti+2,j) 
ʈʟʧ,2(ti+2,j) 

ʈʘ,ʚʠʭ(ti+2,j) 
ʈʟʧ,1(ti+2,j) ʈʟʧ,ʚʽʜ(ti+2,j) 

ʈʘ,1(ti+2,j) 
ʈʘ,ʩ(ti+2,j) 

ʈʘ,ʚʭ(ti+2,j) 
ʈʘ,2(ti+2,j) 

(+) 

(+) 

(+) 

(ï) 

(+) (+) 

(+) 

(+) 

(+) 

(+) 

(ï) 

(ï) 

(ï) 

ʈʟʧ,ʧʨ(ti,j, ti+1,j) 

ʈʟʧ,2(ti+1,j) 

ʈʘ,ʚʠʭ(ti+1,j) 
ʈʟʧ,1(ti+1,j) ʈʟʧ,ʚʽʜ(ti+1,j) 

ʈʘ,1(ti+1,j) 
ʈʘ,ʩ(ti+1,j) 

ʈʘ,ʚʭ(ti+1,j) 
ʈʘ,2(ti+1,j) 

(+) 

(+) 

(+) 

(ï) 

(+) (+) 

(+) 

(+) 

(+) 

(+) 

(ï) 

 ʈʠʩʫʥʦʢ  3.3 ï  ʄʦʜʝʣʴ ʧʨʠʯʠʥʦ - ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʟʤʽʥʥʠʤʠ, ʱʦ ʦʧʠ-

ʩʫʶʪʴ ʪʨʠ ʧʦʩʣʽʜʦʚʥʠʭ ʨʝʡʩʫ i, i+1 ,i+2 ʤʘʨʰʨʫʪʫ ʤʽʩʴʢʦʾ ʧʘʩʘʞʠʨʩʴʢʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʩʠʩʪʝʤʠ 
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ʂʦʞʝʥ ʬʘʢʪʦʨ (ʟʤʽʥʥʘ) ʥʘ ʨʠʩʫʥʢʫ ʟʦʙʨʘʞʝʥʦ ʫ ʚʠʛʣʷʜʽ ʦʚʘʣʫ, ʚ ʷʢʠʡ ʚʧʠʩʘʥʦ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʬʘʢʪʦʨʘ. ɿʚôʷʟʢʠ ʤʽʞ ʬʘʢʪʦʨʘʤʠ ʚʽʜʦʙʨʘʞʝʥʽ ʫ ʚʠʛʣʷʜʽ ʩʪʨʽʣʦʢ, ʷʢʽ 

ʥʘʧʨʘʚʣʝʥʽ ʚʽʜ ʬʘʢʪʦʨʫ ʧʨʠʯʠʥʠ ʜʦ ʬʘʢʪʦʨʘ-ʥʘʩʣʽʜʢʫ. ʆʪʞʝ: 

ɹʽʣʷ ʢʦʞʥʦʾ ʩʪʨʽʣʢʠ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʦʟʥʘʯʢʘ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʪʠʧ ʟʚôʷʟʢʫ. 

ʇʦʟʠʪʠʚʥʠʡ ʪʠʧ ʟʚôʷʟʢʫ ʧʦʟʥʘʯʘʻʪʴʩʷ ʟʥʘʢʦʤ (+), ʘ ʥʝʛʘʪʠʚʥʠʡ ï (ï). 

ʆʪʞʝ: 

¶ ʟʚ'ʷʟʘʥʘ ʧʘʨʘ ʬʘʢʪʦʨʽʚ ʥʘʙʫʚʘʻ ʥʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɺʠʟʥʘʯʘʻʪʴʩʷ ʬʘʢʪʦʨ-

ʧʨʠʯʠʥʘ ʪʘ ʬʘʢʪʦʨ-ʥʘʩʣʽʜʦʢ. ɺʣʘʩʪʠʚʦʩʪʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʨʦʟʨʘ-

ʭʫʥʢʫ ʬʘʢʪʦʨʽʚ ʚ ʽʤʽʪʘʮʽʡʥʽʡ ʤʦʜʝʣʽ;  

¶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʧ ʜʽʾ (ʧʦʟʠʪʠʚʥʠʡ ʯʠ ʥʝʛʘʪʠʚʥʠʡ) ʢʦʞʥʦʛʦ ʬʘʢʪʦʨʘ-ʧʨʠʯʠʥʠ ʥʘ 

ʬʘʢʪʦʨ-ʥʘʩʣʽʜʦʢ. ʊʠʧ ʚʧʣʠʚʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʽʤʽʪʘʮʽʡʥʽʡ ʤʦʜʝʣʽ ʧʨʠ ʚʽʜʦ-

ʙʨʘʞʝʥʥʽ ʚʟʘʻʤʦʜʽʾ ʧʦʪʦʢʽʚ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫ 

ʪʘ ʷʢʽ ʧʝʨʝʤʽɦ ʫʶʪʴʩʷ ʚ ʈʆ; 

¶ ʩʪʚʦʨʝʥʘ ʤʦʜʝʣʴ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʬʘʢʪʦʨʘʤʠ ʜʘʻ ʟʤʦʛʫ ʥʘ-

ʜʘʣʽ ʢʦʞʝʥ ʬʘʢʪʦʨ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʷʢ ʧʝʚʥʠʡ ʝʣʝʤʝʥʪ ʧʦʪʦʢʫ ʧʘʩʘʞʠʨʽʚ ʱʦʜʦ 

ʤʝʪʦʜʫ ʩʠʩʪʝʤʥʦʾ ʜʠʥʘʤʽʢʠ [154].  

 

 3.2.1 ʄʦʜʝʣʴ ʚʟʘʻʤʦʜʽʾ ʧʦʪʦʢʽʚ ʧʘʩʘʞʠʨʽʚ ʟʫʧʠʥʢʠ ʤʘʨʰʨʫʪʫ ʪʘ ʈʆ ʨʝʡʩʫ  

 

ʄʦʜʝʣʴ ʧʦʪʦʢʽʚ ʩʪʚʦʨʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʽ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʽ 

ʧʨʝʜʩʪʘʚʣʷʻ ʦʩʪʘʪʦʯʥʫ ʬʦʨʤʘʣʽʟʘʮʽʶ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʦʮʝʩʫ (ʨʠʩ. 3.4).  

 

 

 

 

 

 

      (1)                              (2)                                                (3)                (4) 

 

ʈʠʩʫʥʦʢ 3.4 ï  ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʜʽʘʛʨʘʤʠ ʧʦʪʦʢʽʚ. 1 ï ʟʤʽʥʥʘ ï 

ʨʽʚʝʥʴ, 2 ï ʟʤʽʥʥʘïʪʝʤʧ, 3 ïʟʤʽʥʥʘïʜʦʧʦʤʽʞʥʠʡ ʚʠʨʘʟ, 4 ï ʢʦʥʩʪʘʥʪʘ 

ɯʜʝʥʪʠʬʽʢʘʪʦʨ 

ʟʤʽʥʥʦʾ 

ɯʜʝʥʪʠʬʽʢʘʪʦʨ 

ʟʤʽʥʥʦʾ 
ɯʜʝʥ.ʟ

ʤʥ̔ʥʦʾ 
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ɺʦʥʘ ʩʫʪʪʻʚʦ ʧʦʣʝʛʰʫʻ ʩʪʚʦʨʝʥʥʷ Excel-ʧʨʦʛʨʘʤʠ (ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ), ʷʢʘ ʜʘʻ 

ʟʤʦʛʫ ʚʠʢʦʥʫʚʘʪʠ ʢʦʤʧôʶʪʝʨʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ. ʄʦʜʝʣʴ ʧʦʪʦʢʽʚ ʤʘʻ ʚʠʛʣʷʜ ʙʣʦʢ-

ʩʭʝʤʠ, ʝʣʝʤʝʥʪʘʤʠ ʷʢʦʾ ʻ: ʟʤʽʥʥʽ-ʨʽʚʥʽ, ʟʤʽʥʥʽ-ʪʝʤʧʠ, ʟʤʽʥʥʽ-ʜʦʧʦʤʽʞʥʽ ʚʠʨʘʟʠ ʪʘ 

ʢʦʥʩʪʘʥʪʠ. 

 ɼʣʷ ʟôʻʜʥʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʤʽʞ ʩʦʙʦʶ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʪʨʽʣʢʠ, ʱʦ ʚʽʜʦʙʨʘʞʫʶʪʴ 

ʟʚôʷʟʢʠ ʤʽʞ ʟʤʽʥʥʠʤʠ. ɺʠʜʽʣʝʥʥʷ ʟ ʜʽʘʛʨʘʤʠ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʝʣʝʤʝʥ-

ʪʽʚ ʤʦʜʝʣʽ ʧʦʪʦʢʽʚ (ʨʠʩ.3.5) ʧʨʦʚʦʜʠʪʴʩʷ ʟʛʽʜʥʦ ʧʨʘʚʠʣ [154]. 

ʇʨʘʚʠʣʦ 1. ɼʣʷ ʚʠʜʽʣʝʥʥʷ ʟʤʽʥʥʠʭ-ʨʽʚʥʽʚ ʪʨʝʙʘ ʫʷʚʥʦ ʧʨʠʧʠʥʠʪʠ ʨʫʭ ʧʦʪʦʢʽʚ ʥʘ 

ʤʦʜʝʣʽ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚ'ʷʟʢʽʚ. ɿʤʽʥʥʽ, ʷʢʽ ʚʥʘʩʣʽʜʦʢ ʪʘʢʦʾ ʜʽʾ ʙʫʜʫʪʴ ʤʘʪʠ 

ʷʢʝʩʴ ʟʥʘʯʝʥʥʷ, ʻ ʟʤʽʥʥʠʤʠ-ʨʽʚʥʷʤʠ ʤʦʜʝʣʽ ʧʦʪʦʢʽʚ. ʇʦʤʽʪʠʤʦ ʮʽ ʟʤʽʥʥʽ ʥʘ ʤʦʜʝʣʽ 

ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʩʠʤʚʦʣʘʤʠ ʈ (ʨʽʚʝʥʴ).  

ʇʨʘʚʠʣʦ 2. ɿʤʽʥʥʠʤʠ-ʪʝʤʧʘʤʠ ʥʘ ʤʦʜʝʣʽ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚ'ʷʟʢʽʚ ʙʫʜʫʪʴ 

ʟʤʽʥʥʽ, ʢʦʪʨʽ ʚʽʜʥʦʩʥʦ ʟʤʽʥʥʠʭ-ʨʽʚʥʽʚ ʙʫʜʫʪʴ ʟʤʽʥʥʠʤʠ-ʧʨʠʯʠʥʘʤʠ. ʇʦʤʽʪʠʤʦ ʮʽ 

ʟʤʽʥʥʽ ʥʘ ʜʽʘʛʨʘʤʽ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚ'ʷʟʢʽʚ ʩʠʤʚʦʣʘʤʠ ʊ (ʪʝʤʧ).  

ʇʨʘʚʠʣʦ 3. ɺʩʽ ʽʥʰʽ ʟʤʽʥʥʽ, ʥʝ ʧʦʤʽʯʝʥʽ ʩʠʤʚʦʣʘʤʠ ʈ ʽ ʊ, ʻ ʟʤʽʥʥʠʤʠ-

ʜʦʧʦʤʽʞʥʠʤʠ ʚʠʨʘʟʘʤʠ.  

 

3.2.2 ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʘʨʰʨʫʪʽ ʄʇʊʉ 

 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘ ʤʘʪʝʤʘʪʠʯʥʽʡ ʤʦʜʝʣʽ ʨʝʡʩʫ 

ʤʘʨʰʨʫʪʫ, ʢʦʣʠ ʟʤʽʥʶʻʪʴʩʷ ʽʥʪʝʨʚʘʣ ʨʫʭʫ, ʥʝʦʙʭʽʜʥʦ ʫʩʢʣʘʜʥʠʪʠ ʮʶ ʤʦʜʝʣʴ, ʚʢʣʶ-

ʯʠʚʰʠ ʜʦ ʥʝʾ ʩʫʢʫʧʥʽʩʪʴ ʚʠʨʘʟʽʚ, ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠ-

ʢʽʚ, ʱʦ ʦʮʽʥʶʶʪʴ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ. 

ʉʪʚʦʨʝʥʥʷ ʪʘʢʦʾ ʤʦʜʝʣʽ ʜʘʩʪʴ ʟʤʦʛʫ ʦʮʽʥʶʚʘʪʠ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠ-

ʨʽʚ ʷʢ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʧʣʘʥʦʚʦʛʦ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ, ʪʘʢ ʽ ʧʨʠ ʡʦʛʦ ʧʦʨʫʰʝʥʥʽ ʚʥʘʩʣʽʜʦʢ 

ʜʽʾ ʧʝʚʥʦʛʦ ʟʙʫʨʶʶʯʦʛʦ ʬʘʢʪʦʨʘ (ʥʘʧʨʠʢʣʘʜ, ʨʝʛʫʣʶʁ ʯʦʾ ʜʽʾ ʜʠʩʧʝʪʯʝʨʘ).  

ɺʽʜʭʠʣʝʥʥʷ ʬʘʢʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ 

ʥʘ ʤʘʨʰʨʫʪʽ ʚʽʜ ʟʘʧʣʘʥʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʻ ʥʘʩʣʽʜʢʦʤ ʧʝʚʥʦʛʦ ʧʦ-

ʨʫʰʝʥʥʷ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʨʦʟʢʣʘʜʫ ʨʫʭʫ ʧʝʚʥʦʶ ʈʆ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʤʘʨʨhʫʪʽ.  
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ɼʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʚʽʜʭʠʣʝʥʥʷ ʥʘ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʜʦʩʣʽ-

ʜʞʫʚʘʪʠ ʜʝʢʽʣʴʢʘ ʧʦʩʣʽʜʦʚʥʠʭ ʨʝʡʩʽʚ ʤʘʨʰʨʫʪʫ, ʧʦʯʠʥʘʶʯʠ ʟ ʨʝʡʩʫ, ʥʘ ʧʝʨʦhʤʫ ʟ 

ʷʢʠʭ ʧʦʟʥʘʯʘʶʪʴʩʷ ʥʘʩʣʽʜʢʠ ʧʦʨʫʰʝʥʥʷ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʨʦʟʢʣʘʜʫ ʨʫʭʫ ʽ ʜʣʷ ʷʢʦʛʦ ʮʽ 

ʥʘʩʣʽʜʢʠ ʻ ʥʘʡʙʽʣʴʰʠʤʠ.  

 ʈʠʩʫʥʦʢ 3.5 ï ʄʦʜʝʣʴ ʚʟʘʻʤʦʜʽʾ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʽ ʈʆ ʥʘ ʟʫʧʠʥʮʽ ʤʘʨʨhʫʪʫ 

 

ʄʦʤʝʥʪ 

ʚʽʜôʾʟʜʫ  

ʈʆ̔  ʟ 

ɿʇj-1 

ʂʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ 

ʥʘ   ɿʇj , ʷʢʽ ʟʘʣʠʰʠ-

ʣʠʩʴ ʧʽʩʣʷ ʚʽʜôʾʟʜʫ 

ʈʆ̔ ï 1                  

ʂʽʣʴʢʽʩʪʴ 

ʧʘʩʘʞʠʨʽʚ 

ʚ ʈʆ ̔, ̫ ʢʽ 

ʧʨʠʙʫʣʠ 

ʥʘ ɿʇj 

ʏʘʩ ʨʫʭʫ 

ʥʘ ʧʝʨʝ-

ʛʦʥʽ ʈʆ̔     

ʤʽʞ ɿʇj -1  

ʽ ɿʇj 

ʂʽʣʴʢʽʩʪʴ 

ʧʘʩʘʞʠʨʽʚ, 

ʷʢʽ 

ʚʠʡʰʣʠ   ʟ 

ʈʆ1        ʥʘ 

ɿʇj ʂʽʣʴʢʽʩʪʴ 

ʚ̔ʣʴʥʠʭ 

ʤʽʩʮʴ  

ʚ ʈʆ,̔ 

ʧʽʩʣʷ ʚʠ-

ʭʦʜʫ ʧʘʩʘ-

ʞʠʨʽʚ 

 

ʂʽʣʴʢʽʩʪʴ 
ʧʘʩʘ-
ʞʠʨʽʚ, ʷʢʽ 
ʟʨʦʙʠʣʠ 
ʧʦʩʘʜʢʫ 
ʚ ʈʆ,̔  
ʥʘ ɿʇj 

 

ʄʦʤʝʥʪ 

ʚʽʜôʾʟʜʫ  

ʈʆj        

ʟ ɿʇj 

 

ʂʽʣʴʢʽʩʪʴ 

ʧʘʩʘʞʠʨʽʚ,  

ʷʢʽ 

ʧʨʠʡʰʣʠ ʥʘ 

ɿʇj                

ʟʘ ʽʥʪʝʨʚʘʣ 

ʨʫʭʫ. 

ʂʽʣʴʢʽʩʪʴ ʧʘʩʘ-

ʞʠʨʽʚ ʥʘ ɿʇj ʥʘ 

ʤʦʤʝʥʪ ʧʦʩʘʜʢʠ ʚ 

ʈʆi                         

ʂʽʣʴʢʽʩʪʴ ʧʘʩʘ-

ʞʠʨʽʚ        ʥʘ ɿʇj 

, ʥʘ ʤʦʤʝʥʪ 

ʚʽʜôʾʟʜʫ ʈʆi           

ʂʽʣɹʢʽʩʪʴ ʧʘ-

ʩʘʞʠʨʽʚ, ʷʢʽ 

ʧʦʣʠʰʠʣʠ ɿʇj, 

ʚʥʘʩʣʽʜʦʢ ʧʦ-

ʩʘʜʢʠ ʚ ʈʆi 

 

ɯʥʬʦʨʤʘʮʽʷ              

ʟʘ ʩʪʘʥʦʤ ʥʘ ʤʦʤʝʥʪ 

ʚʽʜôʾʟʜʫ ʈʆʽ   ʟ ʧʦʧʝ-

ʨʝʜʥʴʦʾ ɿʇj-1 

 

ɯʥʬʦʨʤʘʮʽʷ  

ʟʘ ʩʪʘʥʦʤ ʥʘ ʤʦʤʝʥʪ ʧʨʠ-

ʙʫʪʪʷ ʈʆ̔ ʥʘ ɿʇj 

 
ɯʥʬʦʨʤʘʮʽʷ  

ʟʘ ʩʪʘʥʦʤ ʥʘ ʤʦʤʝʥʪ 

ʚʽʜôʾʟʜʫ ʈʆ ̔ 

ʟ ʧʦʧʝʨʝʜʥʴʦʾ ɿʇj  

ʜʦ ɿʇj+1 

 

 

ʂʦʝʬʽʮʽʻʥʪ 

ʚʠʭʦʜʫ ʧʘʩʘ-

ʞʠʨʽʚ        ʥʘ 

ɿʇj 

ʈʦʟʨʘʭʫʥʢʦʚʘ ʧʘ-

ʩʘʞʠʨʦ- 

ʤʽʩʪʢʽʩʪʴ ʈʆ ̔

ɯʥʪʝʥʩʠʚʥʽʩʪʴ 

ʧʨʠʭʦʜʫ ʧʘʩʘ-

ʞʠʨʽʚ       ʥʘ 

ɿʇj 

ɯʥʪʝʨʚʘʣ ʨʫʭʫ 

 

ʏʘʩ ʧʦʩʘʜ-
ʢʠ ʧʘʩʘ-

ʞʠʨʽʚ 

ʂʽʣʴʢʽʩʪʴ 

ʧʘʩʘʞʠʨʽʚ 

ʚ ʈʆi, ̫ ʢʽ 

ʚʜ̔ʙʫʣʠ 

ʜʦ ɿʇj+1 
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ɼʣʷ ʚʩʽʭ ʥʘʩʪʫʧʥʠʭ ʧʦʩʣʽʜʦʚʥʠʭ ʨʝʡʩʽʚ ʚʽʜʭʠʣʝʥʥʷ ʙʫʜʝ ʟʤʝʥʰʫʚʘʪʠʩʷ ʘʞ ʜʦ 

ʧʦʚʥʦʛʦ ʡʦʛʦ ʟʥʠʢʥʝʥʥʷ ʥʘ ʧʝʚʥʦʤʫ ʨʝʡʩʽ.  

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʜʠʥʘʤʽʮʽ ʧʨʦʮʝʩʫ ʨʦʟʚʠʪʢʫ ʚʽʜʭʠʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʥʘ ʢʦʞ-

ʥʦʤʫ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʝʡʩʽʚ ʤʘʨʰʨʫʪʫ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʬʘʢʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠ-

ʢʽʚ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʘ ʩʘʤʝ: ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʷʢʠʤ ʙʫʣʦ ʚʽʜʤʦʚ-

ʣʝʥʦ ʚ ʧʦʩʘʜʮʽ ʜʦ ʈʆ, ʱʦ ʦʙʩʣʫʛʦʚʫʻ ʨʝʡʩ, ʱʦʜʦ ʢʦʞʥʦʛʦ ʽʟ ʟʫʧʠʥʦʯʥʠʭ ʧʫʥʢʪʽʚ ʤʘ-

ʨʰʨʫʪʫ ʪʘ ʚ ʮʽʣʦʤʫ ʟʘ ʨʝʡʩ; ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʦ-ʛʦʜʠʥ ʯʝʢʘʥʥʷ ʧʦʩʘʜʢʠ ʜʦ ʈʆ ʜʣʷ 

ʧʘʩʘʞʠʨʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʟʫʧʠʥʦʯʥʠʭ ʧʫʥʢʪʘʭ, ʱʦʜʦ ʢʦʞʥʦʛʦ ʽʟ ʟʫʧʠʥʦʯʥʠʭ 

ʧʫʥʢʪʽʚ ʤʘʨʰʨʫʪʫ ʪʘ ʚ ʮʽʣʦʤʫ ʟʘ ʨʝʡʩ; ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʦ-ʢʽʣʦʤʝʪʨʽʚ, ʟʜʽʡʩʥʝʥʠʭ ʽʟ 

ʧʦʨʫʰʝʥʥʷʤ ʫʤʦʚ ʢʦʤʬʦʨʪʥʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʫ ʈʆ ʱʦʜʦ ʢʦʞʥʦʛʦ ʟ ʧʝʨʝ-

ʛʦʥʽʚ ʤʘʨʰʨʫʪʫ ʪʘ ʚ ʮʽʣʦʤʫ ʟʘ ʨʝʡʩ.  

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʜʠʥʘʤʽʮʽ ʧʨʦʮʝʩʫ ʨʦʟʚʠʪʢʫ ʚʽʜʭʠʣʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʚʽʜ ʟʘʧʣʘʥʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʪʠ ʤʘ-

ʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ, ʱʦ ʟʦʙʨʘʞʘʻ ʢʽʣʴʢʘ ʧʦʩʣʽʜʦʚʥʠʭ ʨʝʡʩʽʚ ʤʘʨʰʨʫʪʫ, ʚ ʷʢʫ ʚʢʣʶʯʝ-

ʥʦ ʚʠʨʘʟʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʟʥʘʯʝʥʥʷ ʚʠʱʝʥʘʚʝʜʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥ-

ʥʷ ʧʘʩʘʞʠʨʽʚ.  

ɼʣʷ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʚʚʝʜʝʤʦ ʥʠʟʢʫ ʧʦʥʷʪʴ. ʈʝʡʩ 1-i , ï ʧʝʨʰʠʡ ʨʝʡʩ, ʱʦ ʚʠ-

ʢʦʥʫʻʪʴʩʷ ʟ ʧʦʨʫʰʝʥʥʷʤ ʨʦʟʢʣʘʜʫ ʨʫʭʫ ʪʘ ʥʘ ̫ʢʦʤʫ ʧʦʟʥʘʯʘʶʪʴʩʷ ʥʘʩʣʽʜʢʠ ʧʦʨʫ-

ʰʝʥʥʷ ʨʦʟʢʣʘʜʫ ʨʫʭʫ, ʥʘʟʚʝʤʦ ʧʦʪʦʯʥʠʤ.  

ʄʦʤʝʥʪ ʧʦʯʘʪʢʫ ʧʦʪʦʯʥʦʛʦ ʨʝʡʩʫ ʽʟ ʟʫʧʠʥʢʠ 1 ʧʦʟʥʘʯʠʤʦ ʷʢ 
ʧʦʪ

it 1,1- .  

ʂʽʣʴʢʽʩʪʴ ʧʦʩʣʽʜʦʚʥʠʭ ʨʝʡʩʽʚ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʩʣʽʜʦʤ ʟʘ ʧʦʪʦʯʥʠʤ ʨʝʡʩʦʤ ʟʛʽ-

ʜʥʦ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʨʦʟʢʣʘʜʫ ʪʘ ʥʘ ʷʢʽ ʧʦʰʠʨʠʣʦʩʷ ʧʦʨʫʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʦʙ-

ʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʧʦʟʥʘʯʠʤʦ ʷʢ k.  

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʤʦʤʝʥʪ ʧʦʯʘʪʢʫ ʧʝʨʰʦʛʦ ʨʝʡʩʫ  ̔ʟ ʮʽʻʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʨʝʡ-

ʩʽʚ ʧʦʟʥʘʯʘʻʪʴʩʷ ʷʢ 1,it . 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʯʠʩʪʦʪʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʡ ʜʦʩʣʽʜʞʫʚʘʪʠ ʚʧʣʠʚ ʤʦʤʝ-

ʥʪʫ ʧʦʯʘʪʢʫ ʧʦʪʦʯʥʦʛʦ ʨʝʡʩʫ 1-i ʥʘ ʜʠʥʘʤʽʢʫ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘ-

ʩʘʞʠʨʽʚ ʪʽʣʴʢʠ ʜʣʷ k ʨʝʡʩʽʚ, ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʧʦʪʦʯʥʠʡ ʨʝʡʩ ʥʝ ʚʨʘʭʦʚʫʚʘʚʩʷ ʷʢ ʨʝʡʩ, 

ʥʘ ʷʢʦʤʫ ʧʦʛʽʨʰʠʣʠʩʷ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʱʦʜʦ ʟʘʧʣʘʥʦʚʘ-
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ʥʠʭ ʟʥʘʯʝʥʴ. ʊʘʢʘ ʩʠʪʫʘʮʽʷ ʪʨʘʧʠʪʴʩʷ, ʷʢʱʦ ʧʦʨʫʰʝʥʥʷ ʨʦʟʢʣʘʜʫ ʨʫʭʫ ʧʦʪʦʯʥʠʤ 

ʨʝʡʩʦʤ ʚʽʜʙʫʣʦʩʷ ʰʣʷʭʦʤ ʟʤʝʥʰʝʥʥʷ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ.  

ɺʦʜʥʦʯʘʩ, ʷʢ ʥʘʩʣʽʜʦʢ, ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʜʣʷ ʥʘʩʪʫ-

ʧʥʠʭ k ʨʝʡʩʽʚ ʧʦʛʽʨh ʘʪʴʩʷ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʨʝʡʩʫ .̔ ʊʘʢʘ ʨʦʣʴ ʧʦʪʦʯʥʦʛʦ ʨʝʡʩʫ ʜʘʩʪʴ 

ʟʤʦʛʫ ʪʦʯʥʦ ʦʮʽʥʠʪʠ ʡʦʛʦ ʚʧʣʠʚ ʥʘ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʜʣʷ 

ʥʘʩʪʫʧʥʠʭ k ʨʝʡʩʽʚ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʟʛʽʜʥʦ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʨʦʟʢʣʘʜʫ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʤʝʥʪ ʧʦʯʘʪʢʫ ʧʦʪʦʯʥʦʛʦ ʨʝʡʩʫ 
ʧʦʪ

it 1,1-  ʤʘʻ ʟʘʜʦʚʦʣʴʥʷʪʠ ʚʠʨʘʟ 

(3.14).  

 

1,11,1 -- < i

ʧʦʪ

i tt ,      (3.14) 

 

ʜʝ 1,1-it ï ʤʦʤʝʥʪ ʧʦʯʘʪʢʫ ʽʟ ʟʫʧʠʥʢʠ 1 ʨʝʡʩʫ 1-i  ʟʛʽʜʥʦ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʨʦʟʢʣʘʜʫ 

ʨʫʭʫ ʥʘ ʤʘʨʰʨʫʪʽ;  

ʧʦʪ

it 1,1-  ï ʤʦʤʝʥʪ ʧʦʯʘʪʢʫ ʽʟ ʟʫʧʠʥʢʠ 1 ʧʦʪʦʯʥʦʛʦ ʨʝʡʩʫ 1-i  (ʨʝʡʩ ʚʠʢʦʥʫʻʪʴʩʷ ʨʘ-

ʥʽʰʝ ʤʦʤʝʥʪʫ ʨʝʡʩʫ 1-i , ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʨʦʟʢʣʘʜʦʤ ʨʫʭʫ ʥʘ ʤʘʨʰʨʫʪʽ).  

ʊʦʜʽ ʩʫʤʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʷʢʠʤ ʙʫʣʦ ʚʽʜʤʦʚʣʝʥʦ ʫ ʧʦʩʘʜʮʽ ʚ iʈʆ ʥʘ 

ʟʫʧʠʥʢʘʭ j  ʤʘʨʰʨʫʪʫ ʚʥʘʩʣʽʜʦʢ ʾʾ ʧʝʨʝʧʦʚʥʝʥʥʷ ʜʣʷ ʧʦʩʣʽʜʦʚʥʠʭ ʨʝʡʩʽʚ k  , ʚʽʜʤʟʧʈ ,  

ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʟʛʽʜʥʦ ʚʠʨʘʟʫ (3.15)  

 

ää
= =

=
k

i

n

j

jiʟʧʚʽʜʤʟʧ tʈʈ
2 1

,2,, )( ,              (3.15) 

 

ʜʝ kï ʢʽʣʴʢʽʩʪʴ ʧʦʩʣʽʜʦʚʥʠʭ ʨʝʡʩʽʚ i  ʤʘʨʰʨʫʪʫ, ʱʦ ʥʫʤʝʨʫʶʪʴʩʷ (ʢ=4), ʘʣʝ 

ʜʦʩʣʽʜʞʫʶʪʴʩʷ  ʪʽʣʴʢʠ ʨʝʡʩʠ ʟ ʧʝʚʥʠʤʠ ʥʦʤʝʨʘʤʠ (i=2, 3, 4). ʈʝʡʩ ʽʟ ʥʦʤʝʨʦʤ ʽ=1 ʥʝ 

ʜʦʩʣʽʜʞʫʶʪʴʩʷ, ʪʦʤʫ ʱʦ ʚʽʥ ʻ ʧʨʠʯʠʥʦʶ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʜʣʷ ʚʩʽʭ ʥʘʩʪʫʧʥʠʭ ʧʦʩ-

ʣʽʜʦʚʥʠʭ ʨʝʡʩʽʚ;  

n  ï ʢʽʣʴʢʽʩʪʴ ʟʫʧʠʥʦʢ j  ʥʘ ʤʘʨʰʨʫʪʽ;  
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)( ,2, jiʟʧ tʈ
 ï  ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʟʘʣʠʰʠʣʠʩʷ ʥʘ ʟʫʧʠʥʮʽ j  ʤʘʨʰʨʫʪʫ ʥʘ ʤʦ-

ʤʝʥʪ ʚʽʜ ʾʟʜʫ iʈʆ . 

ʉʫʤʘʨʥʠʡ ʯʘʩ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʘʤʠ ʩʫʤʟʧʊ ,  ʥʘ ʟʫʧʠʥʢʘʭ j  ʤʘʨʰʨʫʪʫ ʜʣʷ ʧʦʩʣʽ-

ʜʦʚʥʠʭ ʨʝʡʩʽʚ k  ʤʘʨʰʨʫʪʫ, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ, ʚʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ ʨʝʡʩʫ =̔1, ʷʢʠʡ ʚʠ-

ʢʦʥʫʻʪʴʩʷ ʟ ʧʦʨʫʰʝʥʥʷʤ ʨʦʟʢʣʘʜʫ ʨʫʭʫ, ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʚʠʨʘʟʘʤʠ (3.16ï 3.19). 

 

ʯʝʢʟʧ

ʧʦʪ

ʯʝʢʟʧʚʽʜʤʟʧʩʫʤʟʧ ʊʊʊʊ ,,,, -+=
,
                          (3.16) 
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1 1
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-ÖÖ= ää ,               (3.19) 

 

ʜʝ  ʚʽʜʤʟʧʊ ,  ï ʩʫʤʘʨʥʠʡ ʯʘʩ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʘʤʠ ʥʘ ʟʫʧʠʥʢʘʭ j  ʤʘʨʰʨʫʪʫ ʚʥʘ-

ʩʣʽʜʦʢ ʚʽʜʤʦʚʠ ʫ ʧʦʩʘʜʮʽ ʚ ʈʆ ʜʣʷ ʧʦʩʣʽʜʦʚʥʠʭ ʨʝʡʩʽʚ k  ʤʘʨʰʨʫʪʫ ʚ ʫʤʦʚʘʭ ʚʧʣʠʚʫ 

ʧʦʪʦʯʥʦʛʦ ʨʝʡʩʫ 1-i , ʤʦʤʝʥʪ ʧʦʯʘʪʢʫ ʷʢʦʛʦ ʩʪʘʥʦʚʠʪʴ 
ʧʦʪ

it 1,1-  ;  

ʧʦʪ

ʯʝʢʟʧʊ ,  ï ʩʫʤʘʨʥʠʡ ʯʘʩ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʘʤʠ ʥʘ ʟʫʧʠʥʢʘʭ j  ʤʘʨʰʨʫʪʫ ʧʨʠʙʫʪʪʷ 

ʈʆ ʜʣʷ ʧʦʩʣʽʜʦʚʥʠʭ ʨʝʡʩʽʚ k  ʤʘʨʰʨʫʪʫ ʚ ʫʤʦʚʘʭ ʚʧʣʠʚʫ ʧʦʪʦʯʥʦʛʦ ʨʝʡʩʫ 1-i , ʤʦ-

ʤʝʥʪ ʧʦʯʘʪʢʫ ʷʢʦʛʦ ʩʪʘʥʦʚʠʪʴ 
ʧʦʪ

it 1,1-  ;  

ʯʝʢʟʧʊ ,  ï ʩʫʤʘʨʥʠʡ ʯʘʩ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʘʤʠ ʥʘ ʟʫʧʠʥʢʘʭ j  ʤʘʨʰʨʫʪʫ ʧʨʠʙʫʪʪʷ 

ʈʆ ʜʣʷ ʧʦʩʣʽʜʦʚʥʠʭ ʨʝʡʩʽʚ k  ʤʘʨʰʨʫʪʫ ʚ ʫʤʦʚʘʭ, ʢʦʣʠ ʨʝʡʩ 1-i  ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʟʘ-

ʧʣʘʥʦʚʘʥʠʤ ʨʦʟʢʣʘʜʦʤ ʨʫʭʫ, ʤʦʤʝʥʪ ʧʦʯʘʪʢʫ ʷʢʦʛʦ ʩʪʘʥʦʚʠʪʴ 1,1-it  ;  



95 

 

1k  ï ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ ʨʝʡʩʫ i  ʤʘʨʰʨʫʪʫ, ʷʢʠʡ ʻ ʧʝʨʰʠʤ ʫ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʧʦ-

ʩʣʽʜʦʚʥʦʩʪʽ ʨʝʡʩʽʚ;  

2k  ï ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ ʨʝʡʩʫ i  ʤʘʨʰʨʫʪʫ, ʷʢʠʡ ʻ ʦʩʪʘʥʥʽʤ ʫ ʜʦʩʣʽʜʞʫʚʘʥʽʡ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʨʝʡʩʽʚ.  

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʤʘʨʰʨʫʪʫ, ʱʦ ʧʨʘʮʶʻ ʟʘ ʨʘʮʽʦ-

ʥʘʣʴʥʠʤ ʨʦʟʢʣʘʜʦʤ, ʯʝʢʟʧʊ ,  = const . 

ɺʘʨʪʽʩʥʫ ʦʮʽʥʢʫ ʯʘʩʫ ʩʫʤʟʧʊ ,  , ʷʢʠʡ ʙʫʚ  ʚʠʪʨʘʯʝʥʠʡ ʧʘʩʘʞʠʨʘʤʠ ʥʘ ʯʝʢʘʥʥʷ ʈʆ 

ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫ ʜʣʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʨʝʡʩʽʚ k  ʯʝʨʝʟ ʧʦʨʫʰʝʥʥʷ ʨʦʟʢʣʘʜʫ ʨʫʭʫ 

ʜʣʷ ʧʦʪʦʯʥʦʛʦ ʨʝʡʩʫ 1-i , ʯʝʢS  ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʟʘ ʬʦʨʤʫʣʦʶ (3.20): 

 

    ʩʫʤʟʧʯʝʢʯʝʢ ʊʉS ,Ö= ,           (3.20) 

 

ʜʝ ʯʝʢC ï ʧʦʛʦʜʠʥʥʘ ʪʘʨʠʬʥʘ ʩʪʘʚʢʘ ʦʯʽʢʫʚʘʥʥʷ ʧʘʩʘʞʠʨʦʤ ʈʆ, ʛʨʥ/ʛʦʜ. 

ʉʫʤʘʨʥʽ ʧʘʩʘʞʠʨʦïʢʽʣʦʤʝʪʨʠ, ʱʦ ʙʫʣʠ ʟʨʦʙʣʝʥʽ ʥʘ ʧʝʨʝʛʦʥʘʭ ʤʘʨʰʨʫʪʫ ʟ ʧʦ-

ʨʫʰʝʥʥʷʤ ʢʦʤʬʦʨʪʥʦʩʪʽ ʧʦʾʟʜʢʠ ʧʘʩʘʞʠʨʽʚ ʜʣʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʨʝʡʩʽʚ ʯʝʨʝʟ ʧʦʨʫ-

ʰʝʥʥʷ ʨʦʟʢʣʘʜʫ ʨʫʭʫ ʜʣʷ ʨʝʡʩʫ 1-i , ʧʦʨʂ
 ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʟʘ ʚʠʨʘʟʘʤʠ (3.21), 

(3.22).  

 

 ( )( )ää
=

-

=

+Ö=
2

1

1

1

1,,2,

k

ki

n

j

jjjiʘʥʧʦʨ ltPK ,         (3.21) 

 

    
)( ,2, jiʘ tʈ
, 

)( ,2, jiʘ tʈ
 > iapP ,  

)( ,2, jiʘʥ tʈ
 =                 (3.22) 

0, 
)( ,2, jiʘ tʈ
 <= iapP ,  

 

ʜʝ  
)( ,2, jiʘ tʈ
 ï ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ ʚ iʈʆ, ʱʦ ʚʽʜôʾʭʘʣʘ ʚʽʜ ʟʫʧʠʥʢʠ j  ʤʘʨʰʨʫʪʫ; 

)( ,2, jiʘʥ tʈ
 ï ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʧʝʨʝʚʦʟʷʪʴʩʷ ʚ ʥʝʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚʘʭ ʫ iʈʆ, ʱʦ 

ʚʽʜôʾʭʘʣʘ ʚʽʜ ʟʫʧʠʥʢʠ j  ʤʘʨʰʨʫʪʫ; 
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iapP ,  ï ʨʦʟʨʘʭʫʥʢʦʚʘ ʧʘʩʘʞʠʨʦʤʽʩʪʢʽʩʪʴ ʈʆ, ʱʦ ʦʙʩʣʫʛʦʚʫʻ ʨʝʡʩ i  , ʧʨʠ ʷʢʽʡ ʱʝ 

ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʢʦʤʬʦʨʪʥʽ ʫʤʦʚʠ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʧʘʩ.;  

1, +jjl
 ï ʜʦʚʞʠʥʘ ʧʝʨʝʛʦʥʫ ʤʘʨʰʨʫʪʫ ʤʽʞ ʟʫʧʠʥʢʘʤʠ j  ʪʘ 1+j  , ʢʤ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʫʤʦʚʘ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʫ ʥʝʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚʘʭ ʚʽʜʧʦʚʽ-

ʜʘʻ ʚʠʨʘʟʫ (3.23).  

 

iapʤP , >=
)( ,2, jiʘʥ tʈ
 > iapP ,  ,                          (3.23) 

 

ʜʝ iapʤP , ï ʤʘʢʩʠʤʘʣʴʥʘ ʨʦʟʨʘʭʫʥʢʦʚʘ ʧʘʩʘʞʠʨʦʤʽʩʪʢʽʩʪʴ ʈʆ, ʱʦ ʦʙʩʣʫʛʦʚʫʻ 

ʨʝʡʩ ,̔ ʧʘʩ. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʨʦʟʨʘʭʫʥʢʦ-

ʚʦʾ ʧʘʩʘʞʠʨʦʤʽʩʪʢʦʩʪʽ iapʤP , ʚʭʽʜ ʥʦʚʠʭ ʧʘʩʘʞʠʨʽʚ ʫ ʈʆ ʥʝʤʦʞʣʠʚʠʡ;  

)( ,2, jiʘʥ tʈ
ï ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ ʫ ʩʘʣʦʥʽ ʈʆ, ʱʦ ʧʝʨʝʚʠʱʫʻ ʤʘʢʩʠʤʘʣʴʥʫ ʢʦʤʬʦ-

ʨʪʥʫ ʢʽʣʴʢʽʩʪʴ;  

iapP ,ï ʤʘʢʩʠʤʘʣʴʥʘ ʢʦʤʬʦʨʪʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʧʣʘʥʦʚʦʤʫ 

ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ.  

ɺʘʨʪʽʩʥʘ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʫ ʈʆ ʫ ʥʝʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚʘʭ 

ʧʝʨS
ʤʦʞʝ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʚʠʨʘʟʦʤ (3.24).  

 

    ʤʧʘʩʧʦʨʪʘʨʤʪʘʨʧʝʨ lKCPS ,, ÖÖ= ,               (3.24) 

 

ʜʝ ʪʘʨ
C
ï ʪʘʨʠʬ ʩʧʣʘʪʠ ʟʘ ʧʨʦʾʟʜ 1 ʧʘʩʘʞʠʨʘ ʥʘ ʤʘʨʰʨʫʪʽ, ʛʨʥ/ʧʘʩ.; 

ʤʪʘʨʨ , ï ʚʽʜʩʦʪʦʢ ʪʘʨʠʬʫ ʩʧʣʘʪʠ ʟʘ ʧʨʦʾʟʜ ʧʘʩʘʞʠʨʘ ʥʘ ʤʘʨʰʨʫʪʽ, ʱʦ ʚʢʣʶʯʘ-

ʻʪʴʩʷ ʫ ʚʘʨʪʽʩʥʫ ʦʮʽʥʢʫ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʘ ʚ ʈʆ ʫ ʥʝʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚʘʭ; 

ʤʧʘʩl , ï ʩʝʨʝʜʥʷ ʚʽʜʩʪʘʥʴ ʧʦʾʟʜʢʠ ʧʘʩʘʞʠʨʘ ʥʘ ʤʘʨʰʨʫʪʽ, ʢʤ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʫʤʘʨʥʘ ʚʘʨʪʽʩʥʘ ʦʮʽʥʢʘ ʧʦʨʫʰʝʥʥʷ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠ-

ʨʽʚ ʥʘ ʤʘʨʰʨʫʪʽ ʜʣʷ k  ʧʦʩʣʽʜʦʚʥʠʭ ʨʝʡʩʽʚ ʧʘʩS ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (3.25): 
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   ʧʝʨʯʝʢʧʘʩ SSS += .                (3.25) 

 

 ʜʝ ʯʝʢS  ï ʚʘʨʪʽʩʥʘ ʦʮʽʥʢʘ ʯʘʩʫ, ʷʢʠʡ ʙʫʚ  ʚʠʪʨʘʯʝʥʠʡ ʧʘʩʘʞʠʨʘʤʠ ʥʘ ʯʝʢʘʥʥʷ 

ʈʆ ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫ; 

 ʧʝʨS
 ï ʚʘʨʪʽʩʥʘ ʦʮʽʥʢʘ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʫ ʈʆ ʫ ʥʝʢʦʤʬʦʨʪʥʠʭ 

ʫʤʦʚʘʭ, ʛʨʥ. 

ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʨʦʟʨʘʭʫʥʦʢ ʧʘʩS  ʟʘ ʚʠʨʘʟʦʤ (3.25) ʤʦʞʣʠʚʠʡ ʪʽʣʴʢʠ ʟʘ 

ʫʤʦʚʠ, ʱʦ ʨʦʙʦʪʘ ʈʆ ʥʘ ʨʝʡʩʘʭ ʤʘʨʰʨʫʪʫ (ʢʨʽʤ ʧʦʪʦʯʥʦʛʦ ʨʝʡʩʫ) ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 

ʨʘʮʽʦʥʘʣʴʥʠʤ ʨʦʟʢʣʘʜʦʤ ʨʫʭʫ, ʱʦ ʚʠʢʦʥʫʻ ʨʦʣʴ ʝʪʘʣʦʥʫ, ʧʨʠ ʷʢʦʤʫ ʚʽʜʩʫʪʥʽ ʧʦʨʫ-

ʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ.  

 

 3.2.3 ʄʦʜʝʣʴ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʽ ʤʦʜʝʣʴ ʧʦʪʦʢʽʚ ʥʘ ʤʘʨʰʨʫʪʽ 

ʄʇʊʉ ʟ̔ ʫʨʘʭʫʚʘʥʥʷʤ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ 

 

ʄʦʜʝʣʽ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʯʘʩʫ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠ-

ʨʽʚ ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫ ʄʇʊʉ ʙʫʜʫʪʁʴʩʷ ʥʘ ʦʩʥʦʚʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʢʦʪʨʫ 

ʥʘʚʝʜʝʥʦ ʚ ʨʦʟʜʽʣʽ 3. ɼʦʩʣʽʜʞʫʪʁʴʩʷ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʚʠʥʠʢʥʝʥʥʷ ʯʘʩʫ ʯʝʢʘʥʥʷ (ʨʠʩ. 

3.6-3.8).  

ʅʘ ʨʠʩ. 3.6 ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʦʜʝʣʴ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʟʤʽʥʥʠʤʠ, 

ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʩʫʤʘʨʥʠʡ ʯʘʩ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʘʤʠ ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫ ʚʥʘʩʣʽʜʦʢ 

ʚʽʜʤʦʚʠ ʚ ʧʦʩʘʜʮʽ ʥʘ ʪʨʴʦʭ ʧʦʩʣʽʜʦʚʥʠʭ ʨʝʡʩʘʭ ʤʘʨʰʨʫʪʫ.  

ʅʘ ʨʠʩ. 3.7 ʧʦʢʘʟʘʥʦ ʤʦʜʝʣʴ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʟʤʽʥʥʠʤʠ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴ ʩʫʤʘʨʥʠʡ ʯʘʩ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʘʤʠ ʧʨʠʙʫʪʪʷ ʈʆ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʨʝʡ-

ʩʽʚ i, i+1, i+2 ʤʘʨʰʨʫʪʫ, ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʟʘ ʨʦʟʢʣʘʜʦʤ, ʘ ʨʝʡʩ iï1 ï ʟ̔ ʚʽʜʭʠʣʝʥʥʷʤ 

ʚʽʜ ʨʘʮʽʦʥʘʣʥɹʦʛʦ ʨʦʟʢʣʘʜʫ.  

ʅʘ ʨʠʩ.3.8  ʥʘʚʝʜʝʥʦ ʤʦʜʝʣʴ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʟʤʽʥʥʠʤʠ, ʱʦ ʚʠ-

ʟʥʘʯʘʶʪʴ ʩʫʤʘʨʥʠʡ ʯʘʩ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʘʤʠ ʧʨʠʙʫʪʪʷ ʈʆ ʩʪʦʩʦʚʥʦ ʪʨʴʦʭ ʧʦʩʣʽʜʦʚʥʠʭ ʨʝʡ-

ʩʽʚ ʤʘʨʰʨʫʪʫ, ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʟʘ ʨʘʮʽʦʥʘʣʴʥʠʤ ʨʦʟʢʣʘʜʦʤ  
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ʅʘ ʨʠʩ. 3.9 ʧʦʢʘʟʘʥʦ  ʤʦʜʝʣʴ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʟʤʽʥʥʠʤʠ ʧʦ-

ʢʘʟʥʠʢʘ, ʱʦ ʚʠʟʥʘʯʘʻ ʩʫʤʘʨʥʽ ʧʘʩʘʞʠʨʦ-ʢʽʣʦʤʝʪʨʠ, ʚʠʢʦʥʘʥʽ ʥʘ ʧʝʨʝʛʦʥʘʭ ʤʘʨʰʨʫʪʫ 

ʜʣʷ ʨʝʡʩʽʚ i ,i+1, i+2 ʫ ʥʝʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚʘʭ. 

ʅʘ ʨʠʩ. 3.10  ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʦʜʝʣʴ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʟʤʽʥʥʠ-

ʤʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʩʫʤʘʨʥʫ ʢʽʣʢɹʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʷʢʠʤ ʙʫʣʦ ʚʽʜʤʦʚʣʝʥʦ ʚ ʧʦʩʘʜʮʽ ʜʦ 

ʈʆ ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫ ʨʝʡʩʽʚ i, i+ 1, i+2.  

ʗʢ ʚʠʜʥʦ ʽʟ ʥʘʚʝʜʝʥʠʭ ʤʦʜʝʣʝʡ, ʚʠʢʦʥʫʻʪʴʩʷ ʩʢʣʘʜʥʠʡ ʘʣʛʦʨʠʪʤ ʨʦʟʨʘʭʫʥʢʫ 

ʽʥʪʝʛʨʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʘ ʩʘʤʝ:  

¶ ʩʫʤʘʨʥʦʛʦ ʯʘʩʫ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʜʘʥʽ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ 

ʥʘ ʤʦʤʝʥʪ ʧʨʠʙʫʪʪʷ ʈʆ ʥʘ ʢʦʞʥʽʡ ʟʫʧʠʥʮʽ ʢʦʞʥʦʛʦ ʽʟ ʪʨʴʦʭ ʧʦʩʣʽʜʦʚʥʠʭ ʨʝʡ-

ʩʽʚ,  

¶ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʷʢʠʤ ʙʫʣʦ ʚʽʜʤʦʚʣʝʥʦ ʚ ʧʦʩʘʜʮʽ ʜʦ ʈʆ,  

¶ ʧʨʦ ʤʦʤʝʥʪʠ ʧʨʠʙʫʪʪʷ ʥʘ ʟʫʧʠʥʢʫ ʈʆ ï ʱʦʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ, ʧʦʪʦʯʥʦʛʦ ʪʘ ʥʘ-

ʩʪʫʧʥʦʛʦ ʨʝʡʩʽʚ;  

¶ ʩʫʤʘʨʥʽ ʧʘʩʘʞʠʨʦ-ʢʽʣʦʤʝʪʨʠ, ʚʠʢʦʥʘʥʽ ʥʘ ʧʝʨʝʛʦʥʘʭ ʤʘʨʰʨʫʪʫ ʜʣʷ ʨʝʡʩʽʚ i, 

i+1, i+2 ʚ ʥʝʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚʘʭ;  

¶ ʩʫʤʘʨʥʫ ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʷʢʠʤ ʙʫʣʦ ʚʽʜʤʦʚʣʝʥʦ ʚ ʧʦʩʘʜʮʽ ʜʦ ʈʆ ʥʘ ʟʫʧʠʥ-

ʢʘʭ ʤʘʨʰʨʫʪʫ ʨʝʡʩʽʚ i, i+ 1, i+2. 

ʈʦʟʨʦʙʣʝʥʽ ʤʦʜʝʣʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʝʡʩʫ ʤʽʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʤʘʨʰʨʫʪʫ 

ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʩʠʩʪʝʤʥʦʾ ʜʠʥʘʤʽʢʠ ʜʣʷ ʧʦʙʫʜʦʚʠ ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʨʝʡʩʫ ʤʘʨʰ-

ʨʫʪʫ 
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ʚʽʜʤʟʧʊ ,  

)( ,2, jiʟʧ tP  )( 1,2, iʟʧ tP  )( ,2, niʟʧ tP  

nit ,1+  nit ,  jit ,  jit ,1+  1,1+it  1,it  

)( ,, jiʚʽʜʤʟʧ tʊ  )( ,, niʚʽʜʤʟʧ tʊ  )( 1,, iʚʽʜʤʟʧ tʊ  

)( ,12, jiʟʧ tP +  )( 1,12, +iʟʧ tP  )( ,12, niʟʧ tP +  

nit ,2+  nit ,1+  jit ,1+  jit ,2+  1,2+it  1,1+it  

)( ,1, jiʚʽʜʤʟʧ tʊ +  )( ,1, niʚʽʜʤʟʧ tʊ +  )( 1,1, +iʚʽʜʤʟʧ tʊ  

)( 1, +iʚʽʜʤʟʧ tʊ  

)( ,22, jiʟʧ tP +  )( 1,22, +iʟʧ tP  )( ,22, niçï tP +  

nit ,3+  nit ,2+  jit ,2+  jit ,3+  1,3+it  1,2+it  

)( ,2, jiʚʽʜʤʟʧ tʊ +  )( ,2, niʚʽʜʤʟʧ tʊ +  

ʚʽʜʤʟʧʊ ,  

 ʈʠʩʫʥʦʢ 3.6 ï ʄʦʜʝʣʴ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʟʤʽʥʥʠʤʠ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴ ʩʫʤʘʨʥʠʡ ʯʘʩ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʘʤʠ ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫ ʚʥʘʩʣʽ-

ʜʦʢ ʚʽʜʤʦʚʠ ʚ ʧʦʩʘʜʮʽ ʫʧʨʦʜʦʚʞ ʪʨʴʦʭ ʧʦʩʣʽʜʦʚʥʠʭ ʨʝʡʩʽʚ ʤʘʨʰʨʫʪʫ 

.  . . .  . . 

.  . . .  . . 

.  . . .  . . 

.  . . .  . . 

.  . . .  . . 

.  . . 

(+) 

(ï) 

(+) 

(+) (ï) (+) (+) 

(+) 

(ï) 

(+) (+) 

(+) (-) (+) (-) (+) 

(+) 

(+) (+) 

(+) 
(+) 

(+) (+) 

(+) 

(+) 

(+) (+) 

(+) 
(+) 

(ï) 

(ï) (ï) (+) (ï) 
(+) 

(+) 

(+) 

(+) 
(+) 

(+) 

)( 1,2, +iʚʽʜʤʟʧ tʊ  

)( 2, +iʚʽʜʤʟʧ tʊ  

)(, iʚʽʜʤʟʧ tT  
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ʧʦʪ

ʯʝʢʟʧʊ ,  

 ʈʠʩʫʥʦʢ 3.7 ï  ʄʦʜʝʣʴ ʧʨʠʯʠʥʥʦïʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʟʤʽʥʥʠʤʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʩʫʤʘʨʥʠʡ ʯʘʩ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʘʤʠ ʧʨʠʙʫʪʪʷ ʈʆ ʩʪʦʩʦʚʥʦ ʨʝʡʩʽʚ i, i+1, i+2  ʤʘʨʰʨʫʪʫ, ʷʢʽ ʚʠ-

ʢʦʥʫʶʪʴʩʷ ʟʘ ʨʦʟʢʣʘʜʦʤ, ʘ ʨʝʡʩ iï1 ïʟ ʚʽʜʭʠʣʝʥʥʷʤ ʚʽʜ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʨʦʟʢʣʘʜʫ 
 

(ï) (+) 

(+) 

)( ,1, jiʟʧ tP  )( 1,1, iʟʧ tP  )( ,1, niʟʧ tP  

nit ,  jit ,  1,it  

)(, iʯʝʢʬʟʧ tʊ  

.  . . .  . . 

.  . . .  . . 

(+) 

(+) 

(+) (ï) 

 
(+) 

(+) 

(+) (+) 

(+) 
(+) 

(ï) 

)( 1,, iʯʝʢʬʟʧ tʊ  

ʧʦʪ

it 1,1-  ʧʦʪ

jit ,1-  ʧʦʪ

nit ,1-  

)( ,, jiʯʝʢʬʟʧ tʊ  )( ,, niʯʝʢʬʟʧ tʊ  

)( ,11, jiʟʧ tP +  )( 1,11, +iʟʧ tP  )( ,11, niʟʧ tP +  

nit ,1+  jit ,1+  1,it  

)( 1, +iʯʝʢʬʟʧ tʊ  

.  . . .  . . 

.  . . .  . . 

(+) 

(+) 

(+) (ï) (+) 

(+) 

(+) (+) 

(+) 
(+) 

(ï) 

)( 1,1, +iʯʝʢʬʟʧ tʊ  )( ,1, jiʯʝʢʬʟʧ tʊ +  )( ,1, niʯʝʢʬʟʧ tʊ +  

)( ,21, jiʟʧ tP +  )( 1,21, +iʟʧ tP  )( ,21, niʟʧ tP +  

nit ,2+  jit ,2+  1,2+it  

.  . . .  . . 

.  . . .  . . 

(+) 

(+) 

(+) (ï) 
(+) 

(+) 

(+) 

(+) 

(+) 
(+) 

(ï) 

)( 1,2, +iʯʝʢʬʟʧ tʊ  

1,1+it  jit ,1+  nit ,1+  

)( ,2, jiʯʝʢʬʟʧ tʊ +  )( ,2, niʯʝʢʬʟʧ tʊ +  

(ï) 

1,1+it  jit ,  nit ,  

(ï) 

)( 2, +iʯʝʢʬʟʧ tʊ  

(+) 

(+) 
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ʯʝʢʟʧʊ ,  

 ʈʠʩʫʥʦʢ 3.8 ï  ʄʦʜʝʣʴ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʟʤʽʥʥʠʤʠ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴ ʩʫʤʘʨʥʠʡ ʯʘʩ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʘʤʠ ʧʨʠʙʫʪʪʷ ʈʆ ʩʪʦʩʦʚʥʦ ʪʨʴʦʭ ʧʦ-

ʩʣʽʜʦʚʥʠʭ ʨʝʡʩʽʚ ʤʘʨʰʨʫʪʫ, ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʟʘ ʨʘʮʽʦʥʘʣʴʥʠʤ ʨʦʟʢʣʘʜʦʤ 

(ï) (+) 

(+) 

)( ,1, jiʟʧ tP  )( 1,1, iʟʧ tP  )( ,1, niʟʧ tP  

nit ,  jit ,  1,it  

)(, iʯʝʢʟʧ tʊ  

.  . . .  . . 

.  . . .  . . 

(+) 

(+) 

(+) (ï) (+) 

(+) 

(+) (+) 

(+) 
(+) 

(ï) 

)( 1,, iʯʝʢʟʧ tʊ  

1,1-it  jit ,1-  nit ,1-  

)( ,, jiʯʝʢʟʧ tʊ  )( ,, niʯʝʢʟʧ tʊ  

)( ,11, jiʟʧ tP +  )( 1,11, +iʟʧ tP  )( ,11, niʟʧ tP +  

nit ,1+  jit ,1+  1,it  

)( 1, +iʯʝʢʟʧ tʊ  

.  . . .  . . 

.  . . .  . . 

(+) 

(+) 

(+) (ï) (+) 

(+) 

(+) (+) 

(+) 
(+) 

(ï) 

)( 1,1, +iʯʝʢʟʧ tʊ  )( ,1, jiʯʝʢʟʧ tʊ +  )( ,1, niʯʝʢʟʧ tʊ +  

)( ,21, jiʟʧ tP +  )( 1,21, +iʟʧ tP  )( ,21, niʟʧ tP +  

nit ,2+  jit ,2+  1,2+it  

.  . . .  . . 

.  . . .  . . 

(+) 

(+) 

(+) (ï) 
(+) 

(+) 

(+) 

(+) 

(+) 
(+) 

(ï) 

)( 1,2, +iʯʝʢʟʧ tʊ  

1,1+it  jit ,1+  nit ,1+  

)( ,2, jiʯʝʢʟʧ tʊ +  )( ,2, niʯʝʢʟʧ tʊ +  

(ï) 

1,1+it  jit ,  nit ,  

(ï) 

)( 2, +iʯʝʢʟʧ tʊ  

(+) 

(+) 
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)( 1,2, ia tP  

)( 1,2, iʘʥ tP  

)( 2,1, lʂ iʘʥ  

2,1l  

)( ,2, jia tP  

)( ,2, jiʘʥ tP  

)( 1,, +jjiʘʥ lʂ  

1, +jjl  

)( ,2, nia tP  

)( ,2, niʘʥ tP  

)( ,1, nniʘʥ lʂ -  

nnl ,1-  

éé.. 
éé.. 

iʘʥK ,  

(+) 

(+) 

(+) 

(+) 

(+) 

(+) 

(+) 

(+) 

(+) 

(+) 

(+) 

(+) 

)( 1,12, +ia tP  

)( 1,12, +iʘʥ tP  

)( 2,11, lʂ iʘʥ+  

2,1l  

)( ,12, jia tP +  

)( ,12, jiʘʥ tP +  

)( 1,1, ++ jjiʘʥ lʂ  

1, +jjl  

)( ,12, nia tP +  

)( ,12, niʘʥ tP +  

)( ,11, nniʘʥ lʂ -+  

nnl ,1-  

éé.. 
éé.. 

1, +iʘʥK  

(+) 

(+) 

(+) 

(+) 

(+) 

(+) 

(+) 

(+) 

(+) 

(+) 

(+) 

(+) 

)( 1,22, +ia tP  

)( 1,22, +iʘʥ tP  

)( 2,12, lʂ iʘʥ+  

2,1l  

)( ,22, jia tP +  

)( ,22, jiʘʥ tP +  

)( 1,2, ++ jjiʘʥ lʂ  

1, +jjl  

)( ,22, nia tP +  

)( ,22, niʘʥ tP +  

)( ,12, nniʘʥ lʂ -+  

nnl ,1-  

éé.. 
éé.. 

2,+iʘʥK  

(+) 

(+) 

(+) 

(+) 

(+) 

(+) 

(+) 

(+) 

(+) 

(+) 

(+) 

(+) 

(+) 

(+) 

(+) 

ʧʦʨʂ  

 ʈʠʩʫʥʦʢ 3.9 ï  ʄʦʜʝʣʴ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʟʤʽʥʥʠʤʠ ʧʦ-

ʢʘʟʥʠʢʘ, ʱʦ ʚʠʟʥʘʯʘʻ ʩʫʤʘʨʥʽ ʧʘʩʘʞʠʨʦ-ʢʽʣʦʤʝʪʨʠ, ʚʠʢʦʥʘʥʽ ʥʘ ʧʝʨʝʛʦʥʘʭ ʤʘ-

ʨʰʨʫʪʫ ʜʣʷ ʨʝʡʩʽʚ i ,i+1, i+2 ʫ ʥʝʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚʘʭ  
 

(+) 
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)( ,2, jiʟʧ tP  )( 1,2, iʟʧ tP  )( ,2, niʟʧ tP  
.  . . .  . . 

(+) 

(+) 

(+) 

ʈʟʧ,ʚʽʜʤ(ti) 

)( ,12, jiʟʧ tP +  )( 1,12, +iʟʧ tP  )( ,12, niʟʧ tP +  
.  . . .  . . 

(+) 

(+) 

(+) 

)( ,22, jiʟʧ tP +  )( 1,22, +iʟʧ tP  )( ,22, niʟʧ tP +  
.  . . .  . . 

(+) 

(+) 

(+) 

)( 1, +iʚʽʜʤʟʧ tʈ  

)( 2, +iʚʽʜʤʟʧ tʈ  

ʚʽʜʤʟʧʈ ,  

(+) 

(+) 

(+) 

(+) 

 ʈʠʩʫʥʦʢ 3.10 ï ʄʦʜʝʣʴ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʟʤʽʥ-

ʥʠʤʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʩʫʤʘʨʥʫ ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʷʢʠʤ ʙʫʣʦ ʚʽʜʤʦʚ-

ʣʝʥʦ ʫ ʧʦʩʘʜʮʽ ʚ ʈʆ ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫ ʩʪʦʩʦʚʥʦ ʨʝʡʩʽʚ i, i+1, i+2  
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3.3 ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ ʥʘ ʤʘʨʰʨʫʪʽ ʟʘ ʢʨʠʪʝʨʽʷʤʠ 

ʷʢʦʩʪʽ 

 

ʄʝʪʦʜʠʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʦʤʫ, ʱʦ ʥʘʡʤʝʥʰʦʶ ʯʘʩʪʢʦʶ ʧʽʜʩʠʩʪʝʤʠ ʤʘʨʰʨʫʪ ʻ 

ʨʝʡʩ, ʷʢʠʡ ʚʠʢʦʥʫʻ ʪʨʘʥʩʧʦʨʪʥʘ ʦʜʠʥʠʮʷ.  

ʆʙʩʷʛ ʽ ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʡʩʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʡʦʛʦ 

ʽʥʪʝʨʚʘʣʫ.  

ɺʽʜ ʭʘʨʘʢʪʝʨʫ ʟʤʽʥʠ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫ, ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʜʦ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ, ʧʨʦʧʦʥʫʶʪʴʩʷ ʨʟ̔ʥʽ ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ. 

ʅʘ ʤʘʨʰʨʫʪʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʜʚʘ ʚʠʜʠ ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʫ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ, ʘ ʩʘʤʝ: 

ʥʝʟʥʘʯʥʠʡ (ʢʦʜʠ ʜʽʘʧʘʟʦʥʽʚ ï 2, 3, 5, 6, 7, 8, 9, 11, 12, 13, 15, 16, 17, 18) ʽ ʟʥʘʯʥʠʡ (ʢʦ-

ʜʠ ʜʽʘʧʘʟʦʥʽʚ ï 1, 4, 10, 14).  

ɼʣʷ ʜʽʘʧʘʟʦʥʽʚ ʟ̔ ʥʝʟʥʘʯʥʦʶ ʟʤʽʥʦʶ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʧʨʦʧʦʥʫʻʪʴʩʷ ʤʝʪʦʜʠʢʘ 

ʚʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ, ʘ ʜʣʷ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ ʟ̔ ʟʥʘʯʥʠʤʠ 

ʟʤʽʥʘʤʠ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ï ʤʝʪʦʜ ʛʨʘʜʽʻʥʪʽʚ, ʨʝʟʫʣʴʪʘʪʠ ʷʢʦʛʦ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 

3.2. 

 

 ʊʘʙʣʠʮʷ 3.2 ï ʍʘʨʘʢʪʝʨ ʟʤʽʥʠ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ  

ʤʘʨʰʨʫʪʫ ˉ48-ʥ (ʨʦʙʦʯʠʡ ʜʝʥʴ) 

ɼʽʘʧʘʟʦʥ ʯʘʩʫ ʜʦʙʠ, 

ʛʦʜ 
ʂʦʜ ʜʽʘʧʘʟʦʥʫ ʍʘʨʘʢʪʝʨ ʟʤʽʥʠ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ 

6ï7 1 ɿʥʘʯʥʠʡ 

7ï8 2 ʅʝʟʥʘʯʥʠʡ 

8ï9 3 ʅʝʟʥʘʯʥʠʡ 

9ï10 4 ɿʥʘʯʥʠʡ 

10ï11 5 ʅʝʟʥʘʯʥʠʡ 

11ï12 6 ʅʝʟʥʘʯʥʠʡ 

12ï13 7 ʅʝʟʥʘʯʥʠʡ 

13ï14 8 ʅʝʟʥʘʯʥʠʡ 

14ï15 9 ʅʝʟʥʘʯʥʠʡ 
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ʂʽʥʝʮʴ ʪʘʙʣʠʮʽ 3.2 

ɼʽʘʧʘʟʦʥ ʯʘʩʫ ʜʦʙʠ, 

ʛʦʜ 
ʂʦʜ ʜʽʘʧʘʟʦʥʫ ʍʘʨʘʢʪʝʨ ʟʤʽʥʠ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ 

15ï16 10 ɿʥʘʯʥʠʡ 

16ï17 11 ʅʝʟʥʘʯʥʠʡ 

17ï18 12 ʅʝʟʥʘʯʥʠʡ 

18ï19 13 ʅʝʟʥʘʯʥʠʡ 

19-20 14 ɿʥʘʯʥʠʡ 

20ï21 15 ʅʝʟʥʘʯʥʠʡ 

21ï22 16 ʅʝʟʥʘʯʥʠʡ 

22ï23 17 ʅʝʟʥʘʯʥʠʡ 

23ï24 18 ʅʝʟʥʘʯʥʠʡ 

 

ɿʛʽʜʥʦ ʤʝʪʦʜʠʢʠ, ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ ʚ ʜʽʘʧʘʟʦʥʘʭ 

ʯʘʩʫ ʜʦʙʠ 2, 3, 5, 6, 7, 8, 9, 11, 12, 13, 15, 16, 17, 18 ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʤʦʜʝʣʴ çʇʦʩʣ̔-

ʜʦʚʥʠʭ ʨʝʡʩʽʚ ʘʚʪʦʙʫʩʥʦʛʦ ʤʘʨʰʨʫʪʫè ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ çʧʨʦʛʨʘʤʥʠʡ ʧʘʢʝʪ Mi-

crosoft Excelè, ʩʪʚʦʨʝʥʫ ʥʘ ʦʩʥʦʚʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ 

ʚʽʜʥʦʩʥʦ ʨʝʡʩʫ ʤʘʨʰʨʫʪʫ. ʇʨʦʛʨʘʤʘ ʜʘʻ ʟʤʦʛʫ ʤʝʪʦʜʦʤ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥ-

ʪʫ ʚʠʟʥʘʯʠʪʠ ʨʘʮʽʦʥʘʣʴʥʠʡ ʽʥʪʝʨʚʘʣ ʨʫʭʫ, ʧʨʠ ʷʢʦʤʫ ʙʫʜʫʪʴ ʫʟʛʦʜʞʝʥʽ ʽʥʪʝʨʝʩʠ ʧʝ-

ʨʝʚʽʟʥʠʢʘ ʪʘ ʧʘʩʘʞʠʨʽʚ ʥʘ ʦʩʥʦʚʽ ʢʨʠʪʝʨʽʶ (2.16).  

ʉʧʦʯʘʪʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʽ-ʧʨʦʛʨʘʤʠ ʨʦʟʨʘʭʦʚʫʻʤʦ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ:  

ʨʘʮʽʦʥʘʣʴʥʠʡ ʽʥʪʝʨʚʘʣ ʨʫʭʫ; ʩʫʤʘʨʥʠʡ ʯʘʩ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʘʤʠ ʈʆ ʚ ʧʘʩ.ʛʦʜ; 

ʦʙʩʷʛ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ; ʧʘʩʘʞʠʨʦʦʙʽʛ ʫ ʧʘʩ.-ʢʤ; ʬʘʢʪʠʯʥʠʡ ʜʦʭʽʜ ʫ ʛʨʥ;  

ʧʨʠʙʫʪʦʢ ʫ ʛʨʥ; ʢʨʠʪʝʨʽʡ ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ, ʘ ʩʘʤʝ: ʢʽʣʴʢʽʩʪʴ ʧʘ-

ʩʘʞʠʨʽʚ, ʷʢʽ ʥʝ ʟʜʽʡʩʥʠʣʠ ʧʦʩʘʜʢʫ ʚʥʘʩʣʽʜʦʢ ʧʝʨʝʧʦʚʥʝʥʥʷ ʊʆ ʚ ʧʘʩ., ʪʘ ʧʘʩʘ-

ʞʠʨʦʦʙʽʛ ʫ ʥʝʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚʘʭ.  

ɺʠʭʽʜʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʨʦʟʜʽʣʽ 4.  

ʈʽʟʥʦʚʠʜʠ ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ ʥʘ ʤʘʨʰʨʫʪʽ ˉ 48 ɦ ʦʜʦ ʚʩʽʭ 

ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 3.3.  
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ʊʘʙʣʠʮʷ 3.3 ï ʈʽʟʥʦʚʠʜʠ ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ ʥʘ ʤʘʨʨhʫʪʽ  ̄

48-ʥ ɦʦʜʦ ʚʩʽʭ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ (ʨʦʙʦʯʠʡ ʜʝʥʴ)  

 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ ʚ ʜʽʘʧʘʟʦʥʘʭ ʜʦʙʠ ʟ ʢʦʜʘʤʠ 1, 4, 10, 14, ʜʝ ʚʜ̔-

ʙʫʚʘʶʪʴʩʷ ʟʥʘʯʥʽ ʟʤʽʥʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ, ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʤʝʪʦʜʠʢʫ 

ʚʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʽʥʪʝʨʚʘʣʽʚ, ʱʦ ʚʢʣʶʯʘʻ ʚʠʨʘʟʠ (3.26ï3.29), ʢʦʪʨʽ ʟʘʩʥʦʚʘʥʦ 

ʥʘ ʤʝʪʦʜʽ ʛʨʘʜʽʻʥʪʫ.  

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ ʚ ʜʽʘʧʘʟʦʥʽ ʯʘʩʫ ʜʦʙʠ k ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ 

3.26) 

,  14,10,4,1=k ,   (3.26) 

ɼʽʘʧʘʟʦʥ ʯʘʩʫ ʜʦʙʠ, ʛʦʜ 
ʍʘʨʘʢʪʝʨ ʟʤʽʥʠ ʧʘʩʘʞʠʨʦʧʦʪʦ-

ʢʫ 

ʈʦʟʨʘʭʫʥʦʢ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ: ʤʝʪʦʜ 

ʨʘʮʽʦʥʘʣʴʥʠʭ ʽʥʪʝʨʚʘʣʽʚ (ʈʘʮ), ʤʝ-

ʪʦʜ ʛʨʘʜʽʻʥʪʽʚ (ɻ) 

6ï7 ɿʥʘʯʥʠʡ ʈʘʮ (ɻ) 

7ï8 ʅʝʟʥʘʯʥʠʡ ʈʘʮ 

8ï9 ʅʝʟʥʘʯʥʠʡ ʈʘʮ 

9ï10 ɿʥʘʯʥʠʡ ʈʘʮ (ɻ) 

10ï11 ʅʝʟʥʘʯʥʠʡ ʈʘʮ 

11ï12 ʅʝʟʥʘʯʥʠʡ ʈʘʮ 

12ï13 ʅʝʟʥʘʯʥʠʡ ʈʘʮ 

13ï14 ʅʝʟʥʘʯʥʠʡ ʈʘʮ 

14ï15 ʅʝʟʥʘʯʥʠʡ ʈʘʮ 

15ï16 ɿʥʘʯʥʠʡ ʈʘʮ (ɻ) 

16ï17 ʅʝʟʥʘʯʥʠʡ ʈʘʮ 

17ï18 ʅʝʟʥʘʯʥʠʡ ʈʘʮ 

18ï19 ʅʝʟʥʘʯʥʠʡ ʈʘʮ 

19ï20 ɿʥʘʯʥʠʡ ʈʘʮ (ɻ) 

20ï21 ʅʝʟʥʘʯʥʠʡ ʈʘʮ 

21ï22 ʅʝʟʥʘʯʥʠʡ ʈʘʮ 

22ï23 ʅʝʟʥʘʯʥʠʡ ʈʘʮ 

23ï24 ʅʝʟʥʘʯʥʠʡ ʈʘʮ 

2 / ) 1 , 1 , , + - + = k ʨʘʮ k ʨʘʮ k ʩʨ (I I I  
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 ʜʝ kʩʨI ,   ï ʩʝʨʝʜʥʽʡ ʽʥʪʝʨʚʘʣ ʨʫʭʫ ʫ ʜʽʘʧʘʟʦʥʽ k  ,ʭʚ.;  

 
,  ï ʨʘʮʽʦʥʘʣʴʥʽ ʽʥʪʝʨʚʘʣʠ ʨʫʭʫ ʊʆ ʫ ʜʽʘʧʘʟʦʥʘʭ, ʱʦ ʤʝʞʫʶʪʴ ʟ ʜʽ-

ʘʧʘʟʦʥʦʤ k  ,ʭʚ.;  

  14,10,4,1=k  ï ʢʦʜ ʜʽʘʧʘʟʦʥʫ ʯʘʩʫ ʜʦʙʠ.  

ɺʠʟʥʘʯʘʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ ʊʆ ʚ ʜʽʘʧʘʟʦʥʽ k  ʟʛʽʜʥʦ ʚʠʨʘʟʫ (3.27) 

 

kʩʨkkʨʝʡʩ ITK ,, /=  , 14,10,4,1=k  ,     (3.27)  

 

ʜʝ kʨʝʡʩK ,  ï ʢʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ ʊʆ ʚ ʜʽʘʧʘʟʦʥʽ k  (ʦʢʨʫʛʣʶʻʪʴʩʷ ʜʦ ʥʘʡʙʣʠʞʯʦʛʦ 

ʮʽʣʦʛʦ ʟʥʘʯʝʥʥʷ);  

kT  ï ʜʦʚʞʠʥʘ ʜʽʘʧʘʟʦʥʫ k, ʭʚ. 

ɺʠʟʥʘʯʘʻʪʴʩʷ ʛʨʘʜʽʻʥʪ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ ʊʆ ʚ  ʜʽʘʧʘʟʦʥʽ k  ʟʛʽʜʥʦ ʚʠʨʘʟʫ (3.28) : 

 

,
 14,10,4,1=k  ,   (3.28) 

 

ʜʝ kID  ï ʛʨʘʜʽʻʥʪ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ ʊʆ  ʚ  ʜʽʘʧʘʟʦʥʽ k  ,ʭʚ. 

ɺʠʟʥʘʯʘʶʪʴʩʷ ʽʥʪʝʨʚʘʣʠ ʨʫʭʫ ʊʆ ʟʛʽʜʥʦ ʤʝʪʦʜʫ ʛʨʘʜʽʻʥʪʽʚ ʚ  ʜʽʘʧʘʟʦʥʽ k , ʚʠ-

ʨʘʟ (3.29) : 

 

kkʨʘʮikʛʨʘʜ IiII DÖ+= -1,,, ,  14,10,4,1=k  ,  kʨʝʡʩKi ,,..,2,1=  , (3.29) 

 

ʜʝ  ikʛʨʘʜI ,, ï ʽʥʪʝʨʚʘʣ ʨʫʭʫ ʊʆ ʟʛʽʜʥʦ ʤʝʪʦʜʫ ʛʨʘʜʽʻʥʪʽʚ ʚ ʜʽʘʧʘʟʦʥʽ k  ʟ ʧʦʨʷʜʢʦ-

ʚʠʤ ʥʦʤʝʨʦʤ ʨʝʡʩʫ i;  

kʨʝʡʩKi ,,..,2,1=  ï ʧʦʨʷʜʢʦʚʽ ʥʦʤʝʨʠ ʨʝʡʩʽʚ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ 

14,10,4,1=k  . 

k ʨʝʡʩ k ʨʘʮ k ʨʘʮ k K I I I , 1 , 1 , / ) ( - + - = D 

1 , + k ʨʘʮ I 
1 , - k ʨʘʮ I 
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ɸʥʘʣʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʠʙʫʪʪʷ ʧʘʩʘʞʠʨʽʚ ʥʘ 

ʟʫʧʠʥʢʫ ʤʘʨʰʨʫʪʫ ʄʇʊʉ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʤʦʞʥʘ ʟʨʦʙʠ-

ʪʠ ʥʘ ʦʩʥʦʚʽ ʩʭʝʤʠ ʥʘ ʨʠʩ. 3.11. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʗʢ ʚʠʜʥʦ ʽʟ ʨʠʩʫʥʢʘ, ʪʫʪ ʻ ʩʫʪʪʻʚʘ ʥʝʫʟʛʦʜʞʝʥʽʩʪʴ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʽʟ ʧʦʪʨʝʙʦʶ 

ʚ ʧʝʨʝʚʝʟʝʥʥʷʭ ʜʣʷ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ ʟ ̔ʟʥʘʯʥʠʤʠ ʟʤʽʥʘʤʠ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ.  

ʇʨʠʯʦʤʫ ʜʣʷ ʧʝʨʰʦʾ ʧʦʣʦʚʠʥʠ ʜʽʘʧʘʟʦʥʫ ʢʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ ʻ ʥʘʜʤʽʨʥʦʶ, ʚʥʘ-

ʩʣʽʜʦʢ ʯʦʛʦ ʜʣʷ ʘʚʪʦ ʧʝʨʝʚʽʟʥʠʢʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʝʨʝʚʝʟʝʥʴ, ʘ ʜʣʷ ʧʘʩʘ-

ʞʠʨʽʚ ʧʽʜʚʠʱʫʻʪʴʩʷ ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ, ʧʝʨʝʚʠʱʫʶʯʠ ʟʘʧʣʘʥʦʚʘʥʽ ʟʥʘʯʝʥʥʷ. ʑʦ 

ʩʪʦʩʫʻʪʴʩʷ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ ʜʽʘʧʘʟʦʥʫ, ʪʦ ʪʫʪ ʩʠʪʫʘʮʽʷ ʧʨʦʪʠʣʝʞʥʘ.  

ɸʚʪʦʧʝʨʝʚʽʟʥʠʢ ʟʘʣʫʯʘʻ ʊɿ ʫ ʤʝʥʰʦʤʫ ʦʙʩʷʟʽ, ʥʽʞ ʮʝ ʧʦʪʨʽʙʥʦ ʜʣʷ ʷʢʽʩʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ. ɺʥʘʩʣʽʜʦʢ ʯʦʛʦ ʟʤʝʥʰʫʻʪʴʩʷ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʝʨʝʚʝʟʝʥʴ. 

 ɺʦʜʥʦʯʘʩ, ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʦʧʫʩʢʘʻʪʴʩʷ ʥʠʞʯʝ ʟʘʧʣʘʥʦʚʘʥʠʭ 

ʟʥʘʯʝʥʴ.  

ʊʝʧʝʨ ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʤʝʪʦʜ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʧʦʪʨʝʙʦʶ ʚ ʧʝʨʝ-

ʚʝʟʝʥʥʷʭ ʽ ʢʽʣʴʢʽʩʪʶ ʨʝʡʩʽʚ, ʷʢʠʡ ʚʽʜʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 3.12 
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ʏʘʩ ʜʦʙʠ ʊ 

 ʈʠʩʫʥʦʢ 3.11 ï ʌʨʘʛʤʝʥʪ ʩʭʝʤʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʈ ʧʦʪʨʝʙʽ 

ʫ ʧʝʨʝʚʝʟʝʥʥʽ l ʚʽʜ ʯʘʩʫ ʜʦʙʠ ʜʣʷ ʟʫʧʠʥʢʠ ʤʘʨʰʨʫʪʫ (ʧʦʪʨʝʙʘ ʫ ʧʝʨʝʚʝʟʝʥʥʷʭ 

ʜʣʷ ʜʽʘʧʘʟʦʥʫ ʂ=1 ʟʘʜʘʥʘ ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ) 

ɯʩʨ,1 

Nʩʨ,1 ʈ 

l 
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ʋ ʮʴʦʤʫ ʤʝʪʦʜʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ-

ʩʪʽ ʜʣʷ ʜʽʘʧʘʟʦʥʽʚ ʟʽ ʟʥʘʯʥʦʶ ʪʘ ʥʝʟʥʘʯʥʦʶ ʟʤʽʥʘʤʠ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ. 

ɼʣʷ ʜʽʘʧʘʟʦʥʽʚ ʽʟ ʥʝʟʥʘʯʥʦʶ ʟʤʽʥʦʶ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʝʪʦʜ, 

ʱʦ ʜʘʻ ʟʤʦʛʫ ʟʥʘʡʪʠ ʨʘʮʽʦʥʘʣʴʥʠʡ ʚʘʨʽʘʥʪ ʫʟʛʦʜʞʝʥʥʷ ʧʦʪʨʝʙ ʫ ʧʝʨʝʚʝʟʝʥʥʽ ʡ ʥʝʦʙ-

ʭʽʜʥʦʶ ʢʽʣʴʢʽʩʪʶ ʨʝʡʩʽʚ ʫ ʚʠʛʣʷʜʽ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ ʊʆ, ʷʢʠʡ ʟʘʩʪʦʩʦʚʫ-

ʻʪʴʩʷ ʜʣʷ ʚʩʽʭ ʨʝʡʩʽʚ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʤʝʞʘʭ ʜʽʘʧʘʟʦʥʫ.  

ɼʣʷ ʜʽʘʧʘʟʦʥʽʚ ʽʟ ʟʥʘʯʥʦʶ ʟʤʽʥʦʶ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʦʚʠʡ ʤʝ-

ʪʦʜ ï ʤʝʪʦʜ ʛʨʘʜʽʻʥʪʫ. ʉʫʪʥʽʩʪʴ ʤʝʪʦʜʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʚʠʨʘʟʘʭ (3.14ï3.17), ʘ ʡʦʛʦ 

ʛʨʘʬʽʯʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ï ʥʘ ʨʠʩ.3.12. ʋ ʤʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ ʟʘʢʣʘʜʝʥʦ ʪʘʢʽ ʟʘʩʘʜʠ: 

ʩʧʦʯʘʪʢʫ ʽ ʚʢʽʥʮʽ ʜʽʘʧʘʟʦʥʫ ʨʫʭ ʊʆ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʠʭ ʨʘʮʽʦʥʘʣʴʥʠʭ 

ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ, ʧʝʨʝʭʽʜ ʤʽʞ ʥʠʤʠ ʧʦʢʘʟʫʻ ʟʘʣʝʞʥʽʩʪʴ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʚʽʜ ʯʘʩʫ ʜʦ-

ʙʠ, ʱʦ ʤʘʻ ʙʝʟʧʝʨʝʨʚʥʠʡ ʣʽʥʽʡʥʠʡ ʭʘʨʘʢʪʝʨ. ʊʘʢʽ ʟʘʩʘʜʠ ʜʘʶʪʴ ʟʤʦʛʫ ʧʦʙʫʜʫʚʘʪʠ ʨʝ-

ʢʫʨʝʥʪʥʠʡ ʚʠʨʘʟ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ ʜʣʷ ʢʦʞʥʦʛʦ ʽʟ ʨʝʡʩʽʚ, ʱʦ ʚʠʢʦʥʫ-

ʻʪʴʩʷ ʚ ʮʴʦʤʫ ʜʽʘʧʘʟʦʥʽ ʯʘʩʫ ʜʦʙʠ. 

ʏʘʩ ʜʦʙʠ ʊ 

 ʈʠʩʫʥʦʢ 3.12 ï ʌʨʘʛʤʝʥʪ ʩʭʝʤʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʈ ʧʦʪʨʝʙʽ ʫ ʧʝ-

ʨʝʚʝʟʝʥʥʽ l ʚʽʜ ʯʘʩʫ ʜʦʙʠ ʜʣʷ ʟʫʧʠʥʢʠ ʤʘʨʰʨʫʪʫ (ʢʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ ʜʣʷ ʜʽʘʧʘʟʦʥʫ 

ʂ=1 ʚʠʟʥʘʯʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʛʨʘʜʽʻʥʪʫ) 
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ɯʟ ʨʠʩʫʥʢʫ ʚʠʜʥʦ, ʱʦ ʽʥʪʝʨʚʘʣʠ ʨʫʭʫ ʨʝʡʩʽʚ ʟʤʽʥʶʶʪʴʩʷ ʚ ʙʽʢ ʟʤʝʥʰʝʥʥʷ ʽʥʪʝ-

ʨʚʘʣʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʩʪʫʧʦʚʠʡ ʧʝʨʝʭʽʜ ʚʽʜ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ ʚ ʜʽʘʧʘʟʦ-

ʥʽ ʟ ʢʦʜʦʤ ʢ=0 ʜʦ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ ʚ ʜʽʘʧʘʟʦʥʽ ʟ ʢʦʜʦʤ ʢ=4.  

ʊʝʧʝʨ ʨʦʟʛʣʷʥʝʤʦ ʧʨʦʙʣʝʤʫ ʪʦʯʥʦʩʪʽ ʫʟʛʦʜʞʝʥʥʷ ʧʦʪʨʝʙʠ ʚ ʧʝʨʝʚʝʟʝʥʥʽ ʽʟ 

ʧʨʦʚʽʟʥʠʤ ʨʝʩʫʨʩʦʤ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ. ʊʦʯʥʝ ʫʟʛʦʜʞʝʥʥʷ ʧʨʠʥʮʠ-

ʧʦʚʦ ʤʦʞʣʠʚʝ ʣʠʰʝ ʜʣʷ ʜʽʘʧʘʟʦʥʽʚ ʽʟ ʥʝʟʥʘʯʥʦʶ ʟʤʽʥʦʶ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʫ ʯʘʩʽ ʫ 

ʚʠʛʣʷʜʽ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ ɯʨʘʮ. ʊʘʢ ʥʘ ʨʠʩ.3.11 ʽ 3.12 ʣʽʥʽʷ, ʱʦ ʟʦʙʨʘʞʘʻ ʢʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ 

ʜʣʷ ʜʽʘʧʘʟʦʥʫ ʯʘʩʫ ʜʦʙʠ ʟ ʢʦʜʦʤ ʢ=0, ʧʦʚʥʽʩʪʶ ʩʧʽʚʧʘʜʘʻ ʟ ʣʽʥʽʻʶ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ 

ʧʦʪʨʝʙʫ ʚ ʧʝʨʝʚʝʟʝʥʥʽ. ɼʣ̫ ʜʽʘʧʘʟʦʥʫ ʽʟ ʟʥʘʯʥʦʶ ʟʤʽʥʦʶ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʫ ʯʘʩʽ ʪʦ-

ʯʥʝ ʫʟʛʦʜʞʝʥʥʷ ʧʦʪʨʝʙʠ ʚ ʧʝʨʝʚʝʟʝʥʥʷʭ ̔ʟ ʥʝʦʙʭʽʜʥʦʶ ʢʽʣʴʢʽʩʪʶ ʨʝʡʩʽʚ ʊʆ ʟ ʫʨʘʭʫ-

ʚʘʥʥʷʤ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ ʧʨʠʥʮʠʧʦʚʦ ʥʝʤʦʞʣʠʚʝ, ʪʦʤʫ ʱʦ ʧʘʩʘʞʠʨʦʤʽʩʪʢʽʩʪʴ ʊʆ ʻ 

ʢʦʥʩʪʘʥʪʦʶ ʡ ʥʝ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚ ʯʘʩʽ. ʊʘʢʠʤ ʯʠʥʦʤ ʣʽʥʽʷ, ʱʦ ʟʦʙʨʘʞʘʻ ʧʨʦʚʽʟ-

ʥʠʡ ʨʝʩʫʨʩ ʊʆ, ʻ ʟʘʚʞʜʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ. ɺʦʥʘ ʤʦʞʝ ʩʧʽʚʧʘʜʘʪʠ ʟ ʣʽʥʽʻʶ, ʱʦ ʧʦʢʘ-

ʟʫʻ ʧʦʪʨʝʙʫ ʚ ʧʝʨʝʚʝʟʝʥʥʽ, ʪʽʣʴʢʠ ʫ ʤʽʩʮʷʭ ʾʭ ʧʝʨʝʩʽʯʝʥʥʷ. ʅʘ ʨʠʩ.3.11 ʻ ʪʽʣʴʢʠ ʦʜʥʝ 

ʤʽʩʮʝ ʧʝʨʝʩʯ̔ʝʥʥʷ ʮʠʭ ʣʽʥʽʡ, ʘ ʥʘ ʨʠʩ.3.12 ʪʘʢʠʭ ʤʽʩʮʴ ʧʝʨʝʩʽʯʝʥʴ ʻ ʩʪʽʣʴʢʠ, ʩʢʽʣʴʢʠ ʻ 

ʨʝʡʩʽʚ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʤʝʞʘʭ ʜʽʘʧʘʟʦʥʫ. ʄʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʮʠʭ 

ʨʝʡʩʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʘʩʘʞʠʨʦʤʽʩʪʢʦʩʪʽ ʊʆ: ʱʦ ʚʦʥʘ ʤʝʥʰʘ, ʪʦ ʙʽʣʴʰʝ ʨʝʡʩʽʚ ʥʝʦʙ-

ʭʽʜʥʦ ʟʜʽʡʩʥʠʪʠ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙʠ ʚ ʧʝʨʝʚʝʟʝʥʥʽ ʧʘʩʘʞʠʨʽʚ [1,72].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʜʽʘʧʘʟʦʥʫ ʟ ̔ʟʥʘʯʥʦʶ ʟʤʽʥʦʶ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʚ ʯʘʩʽ, ʜʣʷ ʪʦ-

ʯʥ̔ʰʦʛʦ ʫʟʛʦʜʞʝʥʥʷ ʧʦʪʨʝʙʠ ʚ ʧʝʨʝʚʝʟʝʥʥʷʭ ʟ̔ ʥʝʦʙʭʽʜʥʦʶ ʢʽʣʴʢʽʩʪʶ ʨʝʡʩʽʚ ʊʆ, 

ʤʦʞʝ ʙʫʪʠ ʟʜʽʡʩʥʝʥʥʷ ʢʽʣʴʢʦʭ ʨʝʡʩʽʚ, ʧʨʠʯʦʤʫ ʾʭ ʽʥʪʝʨʚʘʣʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʤʦʤʝʥʪʫ 

ʯʘʩʫ ʜʦʙʠ, ʥʘ ʷʢʠʡ ʧʨʠʧʘʜʘʻ ʨʝʡʩ. ʈʦʟʨʘʭʫʥʦʢ ʧʦʜʽʙʥʠʭ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ ʨʝʡʩʽʚ ʤʦʞʝ 

ʙʫʪʠ ʟʜʽʡʩʥʝʥʦ ʥʦʚʠʤ ʤʝʪʦʜʦʤ ʨʦʟʨʘʭʫʥʢʫ ï ʤʝʪʦʜʦʤ ʛʨʘʜʽʻʥʪʽʚ (ʨʠʩ.3.12).  

ʅʘ ʦʩʥʦʚʽ ʚʠʱʝʚʢʘʟʘʥʦʛʦ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʪʘʢʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʤʽʥʽʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʥʘ ʤʽʩʴʢʦʤʫ ʤʘʨʰʨʫʪʽ ʟ ʙʦʢʫ ʧʝʨʝʚʽʟʥʠʢʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ:  

1. ɺʠʟʥʘʯʠʪʠ ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ ʤʘʨʰʨʫʪʫ ʜʣʷ ʦʙʨʘʥʦʛʦ ʩʝʟʦʥʫ ʨʦʢʫ ʜʣʷ ʨʦʙʦ-

ʯʠʭ ʽ ʥʝʨʦʙʦʯʠʭ ʜʥʽʚ ʪʠʞʥʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ.  

2. ɺʠʟʥʘʯʠʪʠ ʨʘʮʽʦʥʘʣʴʥʽ ʽʥʪʝʨʚʘʣʠ ʨʫʭʫ ʜʣʷ ʦʙʨʘʥʦʾ ʤʘʨʢʠ ʊʆ ʜʣʷ ʦʙʨʘʥʦʛʦ 

ʩʝʟʦʥʫ ʨʦʢʫ ʜʣʷ ʨʦʙʦʯʠʭ ʽ ʥʝʨʦʙʦʯʠʭ ʜʥʽʚ ʪʠʞʥʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ 
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ʜʦʙʠ ʽʟ ʥʝʟʥʘʯʥʠʤʠ ʟʤʽʥʘʤʠ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʫ ʯʘʩʽ ʟʘ ʢʨʠʪʝʨʽʻʤ ʚʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦ-

ʥʘʣʴʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ, ʨʦʟʜʽʣ 2  (ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘ 

ʤʦʜʝʣʽ ʤʘʨʰʨʫʪʫ). ɺ ʨʘʟʽ, ʢʦʣʠ ʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʜʣʷ ʜʝʷʢʦʛʦ ʜʽʘʧʘ-

ʟʦʥʫ ʯʘʩʫ ʜʦʙʠ ʽʟ ʥʝʟʥʘʯʥʠʤʠ ʟʤʽʥʘʤʠ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʧʝʨʝʚʠʱʫʻ ʤʦʞʣʠʚʠʡ ʜʝʨ-

ʞʘʚʥʠʡ ʘʙʦ ʤʽʩʴʢʠʡ ʩʪʘʥʜʘʨʪ ʟʥʘʯʝʥʴ ̔ʥʪʝʨʚʘʣʫ ʨʫʭʫ ʚ ʮʴʦʤʫ ʜʽʘʧʘʟʦʥʽ, ʟʥʘʯʝʥʥʷʤ 

ʽʥʪʝʨʚʘʣʫ ʙʫʜʝ ʟʥʘʯʝʥʥʷ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʮʠʤ ʩʪʘʥʜʘʨʪʦʤ.  

3. ɺʠʟʥʘʯʠʪʠ  ʽʥʪʝʨʚʘʣʠ ʨʫʭʫ ʜʣʷ ʟʘʜʘʥʦʾ ʤʘʨʢʠ ʈʆ ʜʣʷ ʨʦʙʦʯʠʭ ʽ ʥʝʨʦʙʦʯʠʭ 

ʜʥʽʚ ʪʠʞʥʷ ʦʙʨʘʥʦʛʦ ʩʝʟʦʥʫ ʨʦʢʫ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ ʽʟ ʟʥʘʯʥʠ-

ʤʠ ʟʤʽʥʘʤʠ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʫ ʯʘʩʽ (ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʘʭʫʥʢʫ ʟʛʽʜʥʦ ʤʝʪʦʜʫ ʛʨʘʜʽʻ-

ʥʪʽʚ, ʱʦ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʚ ʧʫʥʢʪʽ 2).  

4. ɺʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ ʜʣʷ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ ʜʣʷ ʨʦʙʦʯʠʭ ʽ ʥʝʨʦʙʦ-

ʯʠʭ ʜʥʽʚ ʪʠʞʥʷ ʦʙʨʘʥʦʛʦ ʩʝʟʦʥʫ ʨʦʢʫ.  

5. ɺʠʟʥʘʯʠʪʠ ʩʫʤʘʨʥʫ ʢʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ ʥʘ ʤʘʨʰʨʫʪʽ ʟʘ ʨʽʢ.  

6. ɺʠʟʥʘʯʠʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʊʆ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʤʘʨʰʨʫʪʽ, ʜʣʷ ʨʦʙʦ-

ʯʠʭ ʽ ʥʝʨʦʙʦʯʠʭ ʜʥʽʚ ʪʠʞʥʷ.  

7. ɺʠʟʥʘʯʠʪʠ ʟʘʛʘʣʴʥʠʡ ʧʨʦʙʽʛ ʊʆ ʥʘ ʤʘʨʰʨʫʪʽ ʟʘ ʨʽʢ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʫʣʴʦʚʠʭ 

ʧʨʦʙʽʛʽʚ.  

8. ɺʠʟʥʘʯʠʪʠ ʟʘʛʘʣʴʥʠʡ ʯʘʩ ʨʦʙʦʪʠ ʊʆ ʥʘ ʤʘʨʰʨʫʪʽ ʟʘ ʨʽʢ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʯʘʩʫ 

ʨʫʭʫ ʡ ʯʘʩʫ ʯʝʢʘʥʥʷ ʚʠʭʦʜʫ ʚ ʨʝʡʩ.  

 

 3.4 ʈʦʟʨʘʭʫʥʦʢ ʟʥʘʯʝʥʥʷ ʨʽʯʥʦʛʦ ʧʨʦʙʽʛʫ ʈʆ ʥʘ ʤʘʨʰʨʫʪʽ ʄʇʊʉ ʜʣʷ ʚʠʟʥʘ-

ʯʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʝʨʝʚʝʟʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʷʢʦʩʪʽ ʧʦʩʣʫʛ  

 

ʉʦʙʽʚʘʨʪʽʩʪʴ ʧʝʨʝʚʝʟʝʥʴ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʤʘʨʰʨʫ-

ʪʥʦʛʦ ʪʘʨʠʬʫ, ʱʦ ʤʘʻ ʜʽʷʪʠ ʚ ʫʤʦʚʘʭ ʢʦʥʢʫʨʝʥʪʥʦʾ ʙʦʨʦʪʴʙʠ ʧʝʨʝʚʽʟʥʠʢʽʚ ʟʘ ʧʘʩʘʞʠ-

ʨʘ. ʊʦʤʫ, ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʝʨʝʚʝʟʝʥʴ ʥʘ ʤʽʩʴʢʦʤʫ ʧʘʩʘ-

ʞʠʨʩʴʢʦʤʫ ʤʘʨʰʨʫʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ, ʻ ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ.  

ʏʠʥʥʘ ʤʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʪʘʨʠʬʫ ʥʘ ʤʽʩʴʢʦʤʫ ʧʘʩʘʞʠʨʩʴʢʦʤʫ ʘʚʪʦʙʫʩʥʦʤʫ 

ʤʘʨʰʨʫʪʽ ʚʢʣʶʯʘʻ ʤʝʪʦʜʠʢʫ ʨʦʟʨʘʭʫʥʢʫ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʝʨʝʚʝʟʝʥʴ ʦʜʥʦʛʦ ʧʘʩʘʞʠʨʘ 

ʜʣʷ ʤʽʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ ʟʘ ʤʦʜʝʣʷʤʠ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʚʠʨʘʟ (3.30):  
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, ʛʨʥ/ʧʘʩ.,                 (3.30) 

 

ʜʝ S1, ʢʤ ï ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʢʦʥʘʥʥʷ 1 ʢʤ ʧʨʦʙʽʛʫ, ʛʨʥ/ʢʤ; 

lʩʝʨ ï ʩʝʨʝʜʥʷ ʚʽʜʩʪʘʥʴ ʧʦʾʟʜʢʠ 1 ʧʘʩʘʞʠʨʘ, ʢʤ (ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟʘ ʜʘʥʠʤʠ ʦʙ-

ʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ);  

q ï ʧʘʩʘʞʠʨʦʤʽʩʪʢʽʩʪʴ ʦʜʠʥʠʮʽ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʢʽʣʴʢʽʩʪʴ ʤʽʩʮʴ ʜʣʷ ʩʠʜʽʥʥʷ 

(ʜʣʷ ʤʽʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ ï ʟʘʛʘʣʴʥʘ ʧʘʩʘʞʠʨʦʤʽʩʪʢʽʩʪʴ);  

ɔ ï ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʩʘʞʠʨʦʤʽʩʪʢʦʩʪʽ;  

ɓ ï ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʙʽʛʫ.  

ɸʥʘʣʽʟ ʟʤʽʥʥʠʭ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʮʽʻʾ ʬʦʨʤʫʣʠ, ʩʚʽʜʯʠʪʴ, ʱʦ ʞʦʜʥʘ ʟ ʥʠʭ ʥʝ ʦʙʫ-

ʤʦʚʣʶʻ ʷʢʦʩʪ̔ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʫ ʪʘʢʦʤʫ ʨʦʟʫʤʽʥʥʽ:  

¶ ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫ ʚʽʜʩʫʪʥʽ ʧʘʩʘʞʠʨʠ, ʷʢʽ ʥʝ ʧʦʪʨʘʧʠʣʠ ʜʦ ʈʆ ʚʥʘʩʣʽʜʦʢ 

ʧʝʨʝʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ ʧʦʥʘʜ ʤʘʢʩʠʤʘʣʴʥʫ ʧʘʩʘʞʠʨʦʤʽʩʪʢʩ̔ʪɹ;  

¶ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʧʝʨʝʛʦʥʘʭ ʤʘʨʰʨʫʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ʜʦʪʨʠʤʘʥʥʷʤ 

ʢʦʤʬʦʨʪʥʦʾ ʧʘʩʘʞʠʨʦʤʽʩʪʢʦʩʪʽ.  

ʉʣʽʜ ʚʢʘʟʘʪʠ ʥʘ ʫʤʦʚʠ, ʟʘ ʷʢʠʭ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʘ ʟʘʧʣʘʥʦʚʘʥʘ ʷʢʽʩʪʴ ʧʝ-

ʨʝʚʝʟʝʥʥʷ: ʚʦʥʘ ʤʦʞʝ ʨʝʘʣʽʟʦʚʫʚʘʪʠʩʷ ʪʽʣʴʢʠ ʯʝʨʝʟ ʢʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ ʤʘʨʰʨʫʪʫ, ʱʦ 

ʟʜʽʡʩʥʶʪʁʴʩʷ ʚ ʧʝʚʥʠʡ ʜʽʘʧʘʟʦʥ ʯʘʩʫ ʜʦʙʠ ʪʘ ʤʘʻ ʧʝʚʥʠʡ ʽʥʪʝʨʚʘʣ ʨʫʭʫ, ʷʢʠʡ ʚʽʜʦ-

ʢʨʝʤʣʶʻ ʚʢʘʟʘʥʠʡ ʨʝʡʩ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʝʡʩʫ.  

ɭʜʠʥʦʶ ʦʩʥʦʚʥʦʶ ʟʤʽʥʥʦʶ, ʚʽʜ ʷʢʦʾ ʟʘʣʝʞʠʪʴ ʚʢʘʟʘʥʘ ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘ-

ʩʘʞʠʨʽʚ ʥʘ ʧʝʚʥʦʤʫ ʨʝʡʩʽ ʤʽʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʤʘʨʰʨʫʪʫ ʜʣʷ ʧʝʚʥʦʛʦ ʪʠʧʫ ʈʆ, ʻ 

ʪʘʢʠʡ ʽʥʪʝʨʚʘʣ ʨʫʭʫ ʈʆ, ʷʢʠʡ ʽ ʚʠʟʥʘʯʘʻ ʷʢ ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʪʘʢ ʽ ʜʦʭʦ-

ʜʠ, ʷʢʽ ʦʪʨʠʤʫʻ ʧʝʨʝʚʽʟʥʠʢ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ ʈʆ ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ 

ʧʘʩʘʞʠʨʽʚ ʧʦʛʽʨʰʫʻʪʴʩʷ, ʘ ʜʦʭʦʜʠ ʧʝʨʝʚʽʟʥʠʢʘ ï ʟʨʦʩʪʘʶʪʴ. ɺʦʜʥʦʯʘʩ, ʧʨʠ ʟʤʝʥʰʝʥ-

ʥʽ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ ʈʆ, ʥʘʚʧʘʢʠ, ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ ʧʦʣʽʧʰʫʻʪʴʩʷ, ʘ ʜʦʭʦʜʠ ʧʝʨʝʚʽʟ-

ʥʠʢʘ ï ʟʤʝʥʰʫʶʪʴʩʷ. ʊʦʙʪʦ ʧʨʠ ʢʦʞʥʦʤʫ ʨʝʡʩ,̔ ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʤʘʨʰʨʫʪʽ ʧʨʦʪʷ-

ʛʦʤ ʜʦʙʠ, ʤʘʻ ʦʙʠʨʘʪʠʩʷ ʪʘʢʠʡ ʽʥʪʝʨʚʘʣ ʨʫʭʫ, ʚ ʷʢʦʤʫ ʫʟʛʦʜʞʫʶʪʴʩʷ ʷʢʽʩʪʴ ʧʝʨʝʚʝ-

ʟʝʥʥʷ ʪʘ ʜʦʭʦʜʠ ʧʝʨʝʚʽʟʥʠʢʘ.  

ʋ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʥʘ 

ʤʘʨʰʨʫʪʘʭ ʄʇʊʉ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʚʠʟʥʘʯʝʥʥʷ 
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ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ ʘʚʪʦʙʫʩʽʚ ʱʦʜʦ ʚʩʽʭ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ ʜʣʷ ʨʦʙʦʯʠʭ ʽ ʚʠʭʽʜʥʠʭ 

ʜʥʽʚ ʪʠʞʥʷ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʚʠʟʥʘʯʘʪʠ ʨʘʮʽʦʥʘʣʴʥʠʡ ʨʽʯʥʠʡ ʧʨʦʙʽʛ ʨʫʭʦʤʠʭ ʦʜʠʥʠʮʴ ï 

Lʷʢ, ʨʽʢ ʥʘ ʧʝʚʥʦʤʫ ʤʘʨʰʨʫʪʽ ʪʘ ʽʥʰʽ ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ ʪʘ 

ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ. 

ʊʘʢ, ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʦʙʦʨʦʪʥʠʭ ʨʝʡʩʽʚ Nʦʨ, ʨʽʢ, ʱʦ ʤʘʻ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʥʘ ʤʘ-

ʨʰʨʫʪʽ ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʜʘʥʦʛʦ ʨʽʚʥʷ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ, ʥʘ ʷʢʦʤʫ 

ʧʨʘʮʶʶʪʴ ʊʆ ʟʘʜʘʥʦʾ ʤʘʨʢʠ, ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʚʠʨʘʟʦʤ (3.31):  
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ʜʩʜʩ ɼNN ,     (3.31) 

 

ʜʝ Nc, ʜ ï ʢʽʣʴʢʽʩʪʴ ʦʙʦʨʦʪʥʠʭ ʨʝʡʩʽʚ ʥʘ ʤʘʨʰʨʫʪʽ ʟʘ ʜʦʙʫ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʩʝ-

ʟʦʥʫ ʨʦʢʫ ʩ ʽ ʜʥ ̫ʪʠʞʥʷ ʜ;  

ɼʩ, ʜ ï ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʩʝʟʦʥʫ ʨʦʢʫ ʩ ʽ ʜʥʽʚ ʪʠʞʥʷ ʜ.  

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʊʆ ʟʘʜʘʥʦʾ ʤʘʨʢʠ ʨʽʢʤʘʭɸ , , ʱʦ ʚʠʭʦʜʠʪʴ ʥʘ ʤʘʨʰʨʫʪ ʟʘ ʨʽʢ, 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʚʠʨʘʟʦʤ (3.32): 

 

 ää
= =

Ö=
2

1

2

1

,,,,

ʩ ʜ

ʜʩʜʩʤʘʭʨʽʢʤʘʭ ɼɸɸ ,              (3.32) 

 

ʜʝ ʨʽʢʤʘʭɸ , ï ʢʽʣʴʢʽʩʪʴ ʊʆ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʥʘ ʤʘʨʰʨʫʪʽ ʧʨʦʪʷʛʦʤ ʜʦʙʠ ʫ ʚʽʜʧʦʚʽʜ-

ʥʦʩʪʽ ʜʦ ʩʝʟʦʥʫ ʨʦʢʫ ʩ ʽ ʜʥʷ ʪʠʞʥʷ ʜ.  

ʈʽʯʥʠʡ ʧʨʦʙʽʛ ʊʆ ʥʘ ʤʘʨʰʨʫʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʷʢʦʩʪʽ ʨʽʢʷʢ,L ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ 

ʚʠʨʘʟʦʤ (3.33) [7, 8, 9]: 

 

ʨʽʢʤʘʭʨʽʢʦʨʨʝʡʩʦʙ AlNlL ,0,.ʨʽʢʷʢ, Ö+Ö= ,                       (3.33) 

 

ʜʝ ʨʝʡʩʦʙl . ï ʜʦʚʞʠʥʘ ʦʙʦʨʦʪʥʦʛʦ ʨʝʡʩʫ ʤʘʨʰʨʫʪʫ, ʢʤ;  

0l ï ʜʦʚʞʠʥʘ ʥʫʣʴʦʚʦʛʦ ʧʨʦʙʽʛʫ ʊʆ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʤʘʨʰʨʫʪʽ, ʢʤ.  
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ɿʘʛʘʣʴʥʠʡ ʯʘʩ ʨʦʙʦʪʠ ʊʆ ʥʘ ʤʘʨʰʨʫʪʽ ʟʘ ʨʽʢ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ ʚʠ-

ʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ (3.34): 
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ʨʽʢʜʽʘʧʨʽʢʦʨʨʝʡʩʦʙʨʽʢʷʢ ɸ
V

l
ɼtNtʊ ,                    (3.34) 

 

ʜʝ ʊ̫ ʢ, ʨʽʢ ï ʟʘʛʘʣʴʥʠʡ ʯʘʩ ʨʦʙʦʪʠ ʊʆ ʥʘ ʤʘʨʰʨʫʪʽ ʟʘ ʨʽʢ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʪʝʨʚʘ-

ʣʽʚ ʨʫʭʫ ʪʘ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ, ʛʦʜ;  

tʦʙ.ʨʝʡʩ ï ʯʘʩ ʦʙʦʨʦʪʥʦʛʦ ʨʝʡʩʫ, ʭʚ;  

tʜʽʘʧ ï ʯʘʩ ʨʦʙʦʪʠ ʤʘʨʰʨʫʪʫ ʧʨʦʪʷʛʦʤ ʜʦʙʠ, ʭʚ;  

ɼʨʽʢ ï ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ ʨʦʙʦʪʠ ʤʘʨʰʨʫʪʫ ʧʨʦʪʷʛʦʤ ʨʦʢʫ;  

Vʝ, 0 ï ʝʢʩʧʣʫʘʪʘʮʽʡʥʘ ʰʚʠʜʢʽʩʪʴ ʊʆ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʥʫʣʴʦʚʦʛʦ ʧʨʦʙʽʛʫ, ʢʤ/ʛʦʜ.  

ʂʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʧʝʨʝʚʦʟʠʪʴʩʷ ʥʘ ʤʘʨʰʨʫʪʽ m ʟʘ ʜʦʙʫ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʜʦ ʩʝʟʦʥʫ s ʽ ʜʥʷ ʪʠʞʥʷ j ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ (3.35), ʘ ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʧʝ-

ʨʝʚʦʟʠʪʴʩʷ ʥʘ ʮʴʦʤʫ ʤʘʨʰʨʫʪʽ ʟʘ ʨʽʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ (3.36): 
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jsjsmʨʽʢʤ ɼPP ,     (3.36) 

 

ʜʝ ʈm, s, j ï ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʧʝʨʝʚʦʟʠʪʴʩʷ ʥʘ ʤʘʨʰʨʫʪʽ m ʟʘ ʜʦʙʫ ʫ ʚʽʜ-

ʧʦʚʽʜʥʦʩʪʽ ʜʦ ʩʝʟʦʥʫ s ʽ ʜʥʷ ʪʠʞʥʷ j, ʧʘʩ.;  

tʽʥʪ ï ʟʥʘʯʝʥʥʷ ʜʽʘʧʘʟʦʥʫ ʯʘʩʫ ʜʦʙʠ (1 ʛʦʜʠʥʘ);  

17 ï ʢʽʣʴʢʽʩʪʴ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʧʠʩʫ ʧʘʩʘʞʠʨʦ-

ʧʦʪʦʢʽʚ ʟʫʧʠʥʦʢ ʤʘʨʰʨʫʪʫ; 

 ɚm, s, j, k, z ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʠʙʫʪʪʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʢʠ z ʤʘʨʰʨʫʪʫ m ʫ ʚʽʜ-

ʧʦʚʽʜʥʦʩʪʽ ʜʦ ʩʝʟʦʥʽʚ ʨʦʢʫ s ʜʥʷ ʪʠʞʥʷ j ʫ ʜʽʘʧʘʟʦʥʽ ʯʘʩʫ ʜʦʙʠ k, ʧʘʩ.ʛʦʜ;  



115 

 

Zk ï ʤʘʢʩʠʤʘʣʴʥʠʡ ʥʦʤʝʨ ʟʫʧʠʥʢʠ ʤʘʨʰʨʫʪʫ m;  

Pʤ, ʨʽʢ ï ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʧʝʨʝʚʦʟʠʪʴʩʷ ʥʘ ʤʘʨʰʨʫʪʽ ʤ ʟʘ ʨʽʢ, ʧʘʩ.;  

ɼs,j ï ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʩʝʟʦʥʫ ʨʦʢʫ s ʽ ʜʥʷ ʪʠʞʥʷ j. 

ʆʪʨʠʤʘʥʽ ʚʠʨʘʟʠ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʥʘ  ʤʘʨʰ-

ʨʫʪʽ ʪʘ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʝʨʝʚʝ-

ʟʝʥʴ, ʨʚ̔ʥʷ ʤʘʨʰʨʫʪʥʦʛʦ ʪʘʨʠʬʫ ʥʘ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʪʘ ʽʥʰʠʭ. 

 

3.5  ɺʠʩʥʦʚʢʠ ʟ ʨʦʟʜʽʣʫ 3  

 

1. ʈʦʟʨʦʙʣʝʥʦ ʤʦʜʝʣʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʝʡʩʫ ʤʽʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʤʘʨʰ-

ʨʫʪʫ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʩʠʩʪʝʤʥʦʾ ʜʠʥʘʤʽʢʠ ʜʣʷ ʧʦʙʫʜʦʚʠ ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʨʝʡʩʫ 

ʤʘʨʰʨʫʪʫ. 

2. ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʘʨʰʨʫʪʘʭ ʄʇʊʉ ʟʘ 

ʢʨʠʪʝʨʽʷʤʠ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʧʨʠ ʷʢʽʡ ʫʟʛʦʜʞʫʶʪʴʩʷ ʽʥʪʝʨʝʩʠ ʧʝʨʝʚʽʟʥʠʢʘ ʪʘ ʧʘʩʘ-

ʞʠʨʽʚ ʽ ̫ʢʘ ʧʝʨʝʜʙʘʯʘʻ ʜʣʷ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ ʟʽ ʩʪʘʣʠʤʠ ʧʘʩʘʞʠʨʦʧʦʪʦʢʘʤʠ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ ʘʚʪʦʙʫʩʽʚ ʥʘ ʤʘʨʰʨʫ-

ʪʽ. ʄʝʪʦʜ ʛʨʘʜʽʻʥʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʧʨʠʣʝʛʣʠʭ ʜʽʘʧʘʟʦʥʘʭ, ʱʦ 

ʜʘʻ ʟʤʦʛʫ ʟʜʽʡʩʥʠʪʠ ʧʦʩʪʫʧʦʚʠʡ ʧʝʨʝʭʽʜ ʜʦ ʥʝʦʙʭʽʜʥʠʭ ʽʥʪʝʨʚʘʣʽʚ. ʂ̔ʣʴʢʽʩʥʫ ʦʮʽʥʢʫ 

ʧʦʨʫʰʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʫ ʧʨʦʮʝʩʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʘ-

ʨʰʨʫʪʫ ʧʝʨʝʜʙʘʯʝʥʦ ʟʘ ʫʤʦʚʠ ʧʦʨʫʰʝʥʴ ʨʦʟʨʦʙʣʝʥʦʛʦ ʨʦʟʢʣʘʜʫ. 

3. ʈʦʟʨʦʙʣʝʥʦ ʚʠʨʘʟʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʨʽʯʥʦʛʦ ʧʨʦʙʽʛʫ ʘʚʪʦʙʫ-

ʩʽʚ ʥʘ ʤʽʩʴʢʦʤʫ ʧʘʩʘʞʠʨʩʴʢʦʤʫ ʤʘʨʰʨʫʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ ʰʣ̫ -

ʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʫ ʨʦʙʦʯʫ ʪʘ ʚʠʭʽʜʥʫ ʜʦʙʫ ʪʠʞʥʷ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʨʽʯʥʦʾ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʝʨʝʚʝʟʝʥʴ. 

4. ʉʬʦʨʤʫʣʴʦʚʘʥʦ ʚʠʨʘʟʠ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʫʢʫʧʥʦʩʪʽ ʨʘʮʽʦʥʘʣʴʥʠʭ ʽʥʪʝʨ-

ʚʘʣʽʚ ʨʫʭʫ ʊʆ ʥʘ ʤʘʨʰʨʫʪʽ, ʚ ʷʢʠʭ ʚʨʘʭʦʚʘʥʦ ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ, ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʡ ʨʽʚʥʷ ʪʘʨʠʬʫ ʥʘ ʤʘʨʰʨʫʪʽ ʄʇʊʉ, ʘ ʩʘʤʝ: 

ʩʫʤʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʨʘʮʽʦʥʘʣʴʥʠʭ ʨʝʡʩʽʚ ʪʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʦʜʠʥʠʮʴ, ʱʦ ʚʠʭʦʜʠʣʠ ʱʦ-

ʜʝʥʥʦ ʥʘ ʣʽʥʽʶ ʟʘ ʨʽʢ; ʩʫʤʘʨʥʠʡ ʨʽʯʥʠʡ ʧʨʦʙʽʛ ʊʆ ʥʘ ʤʘʨʰʨʫʪʽ; ʩʫʤʘʨʥʠʡ ʯʘʩ ʨʦʙʦ-

ʪʠ ʊʆ ʥʘ ʤʘʨʰʨʫʪʽ ʟʘ ʨʽʢ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ; ʩʫʤʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠ-

ʨʽʚ, ʱʦ ʧʝʨʝʚʦʟʠʪʴʩʷ ʥʘ ʤʘʨʰʨʫʪʽ ʟʘ ʨʽʢ. 
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ʈʆɿɼɯʃ 4 

ɸʇʈʆɹɸʎɯʗ ʅɸʋʂʆɺʀʍ ɼʆʉʃɯɼɾɽʅʔ 

 

  4.1 ʄʝʪʦʜʠʢʘ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʘʨʰʨʫʪʘʭ ʄʇʊʉ ʟʘ ʢʨʠʪʝ-

ʨʽʷʤʠ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

 

ʄʝʪʦʜʠʢʘ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʘʨʰʨʫʪʘʭ ʄʇʊʉ ʟʘ ʢʨʠʪʝʨʽʷ-

ʤʠ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʨʦʙʽʪ, ʷʢʽ ʟʘ-

ʙʝʟʧʝʯʘʪʴ ʧʦʚʥʦʪʫ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʨʦʟʦʨʠʡ, ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʤʝʭʘ-

ʥʽʟʤ ʾʭ ʚʠʟʥʘʯʝʥʥʷ, ʘ ʩʘʤʝ: 

1. ʇʽʜʛʦʪʦʚʢʘ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʦʙʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ, ʚʠʙʽʨ ʦʙôʻʢʪʘ ʦʙ-

ʩʪʝʞʝʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʨʦʟʨʦʙʢʘ ʙʣʘʥʢʽʚ ʦʙʩʪʝʞʝʥʥʷ. 

2. ʆʨʛʘʥʽʟʘʮʽʷ ʪʘ ʟʜʽʡʩʥʝʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʦʙʩʪʝʞʝʥʥʷ ʤʘʨʰʨʫʪʫ ʄʇʊʉ ʟʛʽʜ-

ʥʦ ʚʜʦʩʢʦʥʘʣʝʥʦʾ ʤʝʪʦʜʠʢʠ ʦʙʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ. 

3. ʆʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʦʙʩʪʝʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ çʧʨʦʛʨʘʤʥʦʛʦ ʧʘʢʝʪʫ ʧʦ ʨʦ-

ʙʦʪʽ ʟ ʝʣʝʢʪʨʦʥʥʠʤʠ ʪʘʙʣʠʮʷʤʠ Microsoft Excelè ʪʘ ʾʭ ʝʢʩʧʦʨʪ ʜʦ ɹɼ çʆʨʛʘʥʽʟʘʮʽʷ 

ʤʘʨʰʨʫʪʫè ʉʋɹɼ Access ʩʪʦʩʦʚʥʦ ʤʘʨʰʨʫʪʫ ˉ 48 ʢʦʤʫʥʘʣʴʥʦʛʦ ʧʝʨʝʚʽʟʥʠʢʘ. 

4. ʆʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʾʭ ʝʢʩʧʦʨʪ ʜʦ ɹɼ çʆʨʛʘʥʽʟʘʮʽʷ ʤʘʨʰʨʫ-

ʪʫè ʉʋɹɼ Access ʩʪʦʩʦʚʥʦ ʤʘʨʰʨʫʪʫ ˉ 248 ʧʨʠʚʘʪʥʦʛʦ ʧʝʨʝʚʽʟʥʠʢʘ. 

5. ʆʙʨʦʙʢʘ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʫʤʽʩʥʦʛʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʤʘʨʰʨʫʪʽʚ 

ˉ 48 ʽ  ̄248 ʪʘ ʝʢʩʧʦʨʪ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʟ ɹɼ çʆʨʛʘʥʽʟʘʮʽʷ ʤʘʨʰʨʫʪʫè ʉʋɹɼ 

Access ʜʦ ʨʦʟʨʦʙʣʝʥʦʾ ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ çʧʨʦʛʨʘʤʥʦʛʦ ʧʘʢʝʪʫ Microsoft Excelè.  

6. ɺʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ, ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ 

ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʜʣʷ ʟʘʜʘʥʦʛʦ ʪʠʧʫ ʊʆ ʥʘ ʤʘʨʰʨʫʪʽ, ʚ ʢʦʞʥʦʤʫ ʟ ʜʽʘʧʘʟʦ-

ʥʽʚ ʯʘʩʫ ʜʦʙʠ (ʚʽʜʥʦʩʥʦ ʨʦʙʦʯʠʭ ʽ ʚʠʭʽʜʥʠʭ ʜʥʽʚ ʪʠʞʥʷ ʜʣʷ ʧʝʚʥʦʛʦ ʩʝʟʦʥʫ ʨʦʢʫ) ʟʘ 

ʢʨʠʪʝʨʽʻʤ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ ʊʆ, ʷʢʠʡ ʻ ʢʦʤʧʨʦʤʽʩʦʤ ʤʽʞ ʽʥʪʝʨʝʩʘʤʠ ʧʝʨʝʚʽʟʥʠʢʘ 

(ʚʽʜʥʦʩʥʦ ʚʠʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʩʘʞʠʨʽʚ ʫ ʩʘʣʦʥʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʤʦ-

ʜʝʣʽ ʊʆ) ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ. 

7. ʂʦʨʝʢʮʽʷ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ, ʚʠʟʥʘʯʝʥʦʛʦ ʚ ʧ. 6, ʧʨʦʚʦ-

ʜʠʪʴʩʷ ʟʛʽʜʥʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫ ʩʪʘʥʜʘʨʪʫ ʥʘ ʦʙʤʝʞʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʯʘ-
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ʩʫ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʦʤ ʊʆ ʥʘ ʟʫʧʠʥʮʽ ʤʘʨʰʨʫʪʫ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ 

ʜʦʙʠ. 

8. ɺʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʫ ʢʦʞʥʦʤʫ ʟ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ 

ʜʣʷ ʨʦʙʦʯʠʭ ʽ ʚʠʭʽʜʥʠʭ ʜʥʽʚ ʪʠʞʥʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʩʝʟʦʥʽʚ ʨʦʢʫ ʧʨʦʚʦʜʠʪʴʩʷ 

ʰʣʷʭʦʤ ʧʽʜʨʘʭʫʥʢʫ ʢʽʣʴʢʦʩʪʽ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ, ʱʦ ʚʤʽʱʫʶʪʴʩʷ ʚ ʤʝʞʘʭ ʜʽʘʧʘʟʦʥʫ. 

ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʪʦʜʠʢʫ ʚʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʽʥʪʝʨʚʘʣʽʚ (ʷʢʱʦ ʜʦ-

ʩʣʽʜʞʫʶʪʴʩʷ ʜʽʘʧʘʟʦʥʠ ʯʘʩʫ ʜʦʙʠ ʟ çʧʽʢʦʚʦʶè ʪʘ ʤʽʞ çʧʽʢʦʚʦʶè ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʧʘ-

ʩʘʞʠʨʦʧʦʪʦʢʫ), ʘʙʦ ʤʝʪʦʜʠʢʫ ʚʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ ʽʟ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷʤ ʤʝʪʦʜʫ ʛʨʘʜʽʻʥʪʽʚ, (ʷʢʱʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʜʽʘʧʘʟʦʥʠ ʯʘʩʫ ʜʦʙʠ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʨʠʣʝʛʣʠʭ ʜʦ ʜʽʘʧʘʟʦʥʽʚ ʟ̔ çʧʽʢʦʚʦʶè ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ).  

9. ɿʘʟʥʘʯʝʥʽ ʚʠʱʝ ʦʙʦʚôʷʟʢʦʚʽ ʝʪʘʧʠ ʤʝʪʦʜʠʢʠ ʜʘʶʪʴ ʟʤʦʛʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥɹʦ 

ʚʠʟʥʘʯʘʪʠ ʽʥʪʝʨʚʘʣʠ ʨʫʭʫ ʥʘ ʤʘʨʰʨʫʪʽ ʪʘ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ ʟ̔ ʫʨʘʭʫʚʘʥʥʷʤ 

ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ ʪʘ ʥʘʜʘʶʪʴ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʦʢʘʟʥʠʢʽʚ ʨʝʥʪʘʙʝʣʴʥʦʾ ʨʦʙʦʪʠ 

ʧʝʨʝʚʽʟʥʠʢʘ.  

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʤʝʪʦʜʠʢʘ ʟʘʙʝʟʧʝʯʫʻ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥ-

ʥʷ ʧʘʩʘʞʠʨʽʚ:  

¶ ʚʽʜʩʫʪʥʷ ʚʽʜʤʦʚʘ ʚ ʧʦʩʘʜʮʽ ʜʦ ʊʆ ʥʘ ʟʫʧʠʥʮʽ ʤʘʨʰʨʫʪʫ;  

¶ ʢʦʤʬʦʨʪʥʽ ʫʤʦʚʠ ʧʝʨʝʤʽʱʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʫ ʩʘʣʦʥʽ ʊʆ ʥʘ ʧʝʨʝʛʦʥʘʭ ʤʘʨh-

ʨʫʪʫ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʚʠʟʥʘʯʝʥʥʷʤ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ;  

¶ ʯʘʩ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʦʤ ʊʆ ʥʘ ʟʫʧʠʥʮʽ ʤʘʨʰʨʫʪʫ ʥʝ ʧʝʨʝʚʠʱʫʚʘʪʠʤʝ ʟʥʘ-

ʯʝʥʴ, ʟʘʬʽʢʩʦʚʘʥʠʭ ʫ ʩʪʘʥʜʘʨʪʽ ʥʘ ʦʙʤʝʞʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʯʘʩʫ ʯʝʢʘʥʥʷ 

ʧʘʩʘʞʠʨʦʤ ʊʆ ʥʘ ʟʫʧʠʥʮʽ ʤʘʨʰʨʫʪʫ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦ-

ʙʠ.  

ʈʝʥʪʘʙʝʣʴʥʘ ʨʦʙʦʪʘ ʧʝʨʝʚʽʟʥʠʢʘ ʥʘ ʤʘʨʰʨʫʪʽ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʰʣʷʭʦʤ ʥʘʜʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʝʨʝʜʥʽ ʧʣʘʥʦʚʽ ʧʦʢʘʟʥʠʢʠ ʪʨʘʥʩʧʦʨʪʥʦʾ ʨʦʙʦʪʠ ʟʘ ʫʤʦʚʠ ʷʢʽʩʥʦʛʦ 

ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʘ ʩʘʤʝ: ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʨʰʨʫʪʫ; ʪʠʧ ʪʨʘʥʩʧʦʨʪʥʦʾ ʦʜʠʥʠ-

ʮʽ, ʱʦ ʤʘʻ ʧʨʘʮʶʚʘʪʠ ʥʘ ʤʘʨʰʨʫʪʽ; ʧʘʨʘʤʝʪʨʠ ʪʨʘʥʩʧʦʨʪʥʦʾ ʨʦʙʦʪʠ ʤʘʨʰʨʫʪʫ ʚʽʜʥʦ-

ʩʥʦ ʩʝʟʦʥʽʚ ʨʦʢʫ, ʨʦʙʦʯʦʛʦ ʪʘ ʚʠʭʽʜʥʦʛʦ ʜʥʽʚ ʪʠʞʥʷ, ʧʝʨʝʚʽʟʥʠʢʽʚ, ʧʣʘʪʦʩʧʨʦʤʦʞʥʠʭ 

ʽ ʧʽʣʴʛʦʚʠʭ ʢʘʪʝʛʦʨʽʡ ʧʘʩʘʞʠʨʽʚ; ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʠʭ ʧʘʩʘʞʠʨʽʚ ʪʘ ʨʝʡʩʽʚ, ʱʦ ʚʠ-

ʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʙʫ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʩʝʟʦʥʽʚ ʨʦʢʫ, ʨʦʙʦʯʦʛʦ ʡ ʥʝ ʨʦʙʦʯʦʛʦ ʜʥʽʚ ʪʠʞ-
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ʥ;̫ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʠʭ ʧʣʘʪʦʩʧʨʦʤʦʞʥʠʭ ʪʘ ʧʽʣʴʛʦʚʠʭ ʧʘʩʘʞʠʨʽʚ ʟʘ ʜʦʙʫ ʫ ʚʽʜʧʦ-

ʚʽʜʥʦʩʪʽ ʜʦ ʩʝʟʦʥʽʚ ʨʦʢʫ, ʨʦʙʦʯʦʛʦ ʪʘ ʚʠʭʽʜʥʦʛʦ ʜʥʽʚ ʪʠʞʥʷ;  

ʈʦʟʛʣʷʥʝʤʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ ʜʣʷ ʟʘʤʽʥʠ ʥʘʷʚʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ʧʝʚʥʦʛʦ ʤʘʨʰʨʫʪʫ ʄʇʊʉ, ʷʢʘ ʥʝ ʚʨʘʭʦʚʫʻ ʷʢʦʩʪ̔ ʧʝʨʝʚʝʟʝʥʥʷ, ʥʘ ʥʦʚʫ ʦʨʛʘʥʽʟʘʮʽʶ 

ʪʦʛʦ ʞ ʤʘʨʰʨʫʪʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ. 

 

4.2 ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʩʫʤʽʩʥʦʛʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʥʘ 

ʤʘʨʰʨʫʪʽ, ʜʝ ʧʨʘʮʶʶʪʴ ʧʝʨʝʚʽʟʥʠʢʠ ʧʨʠʚʘʪʥʦʾ ʪʘ ʢʦʤʫʥʘʣʴʥʦʾ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ 

 

ʊʝʤʘ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʚʠʥʠʢʣʘ ʥʝ ʚʠʧʘʜʢʦʚʦ, ʘ ʻ ʥʘʩʣʽʜʢʦʤ ʘʥʘʣʽʟʫ ʩʫʯʘʩʥʦʛʦ 

ʩʪʘʥʫ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʘʨʰʨʫʪʘʭ ʄʇʊʉ, ʜʝ ʥʘ ʦʜʥʦʤʫ ʤʘʨʰʨʫ-

ʪʽ ʧʨʘʮʶʶʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʊʆ, ʱʦ ʟʘ ʧʘʩʘʞʠʨʦʤʽʩʪʢʽʩʪʶ ʨʽʟʥʷʪʴʩʷ ʫ 2ï3 ʨʘʟʠ ʽ ʷʢʽ ʥʘ-

ʣʝʞʘʪʴ ʨʽʟʥʠʤ ʧʝʨʝʚʽʟʥʠʢʘʤ (ʢʦʤʫʥʘʣʴʥʠʤ ʽ ʧʨʠʚʘʪʥʠʤ).  

ʇʨʠʚʘʪʥʽ ʧʝʨʝʚʽʟʥʠʢʠ, ʧʦʨʫʰʫʶʯʠ ʜʝʤʦʢʨʘʪʠʯʥʽ ʧʨʘʚʘ ʧʘʩʘʞʠʨʽʚ, ʧʦʯʘʣʠ ʩʘ-

ʤʦʩʪʽʡʥʦ ʚʽʜʙʠʨʘʪʠ ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫ ʜʣʷ ʧʝʨʝʚʝʟʝʥʥʷ ʢʘʪʝʛʦʨʽʶ ʧʣʘʪʦʩʧʨʦʤʦ-

ʞʥʠʭ ʧʘʩʘʞʠʨʽʚ, ʚʽʜʩʪʦʨʦʥʠʚʰʠ ʢʘʪʝʛʦʨʽʶ ʧʽʣʴʛʦʚʠʭ ʧʘʩʘʞʠʨʽʚ (ʧʝʥʩʽʦʥʝʨʽʚ ʪʘ ̔ʥ-

ʚʘʣʽʜʽʚ).  

 ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʽʚ ʨʫ-

ʭʫ ʊʆ ʥʘ ʧʘʩʘʞʠʨʩʴʢʦʤʫ ʤʘʨʰʨʫʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʧʘʩʘʞʠʨʽʚ, ʙʫʣʦ ʦʙʨʘʥʦ ʢʽʣʴʮʝʚʠʡ ʘʚʪʦʙʫʩʥʠʡ ʤʘʨʰʨʫʪ ˉ48 ʄʇʊʉ ʤ. ʂʠʻʚʘ. ɺʽʥ 

ʩʧʦʣʫʯʘʻ ʃʽʚʦʙʝʨʝʞʥʠʡ ʤʘʩʠʚ (ʩʪʘʥʮʽʶ ʤʝʪʨʦ çʃʽʚʦʙʝʨʝʞʥʘè) ʟʽ ʩʧʘʣʴʥʠʤ ʤʽʢʨʦʨʘ-

ʡʦʥʦʤ ʈʫʩʘʥʽʚʢʘ (ʨʠʩʫʥʦʢ ɹ.1, ɼʦʜʘʪʦʢ ɹ) ʽ ʤʘʻ 16 ʟʫʧʠʥʦʢ (ʪʘʙʣʠʮʷ ɹ.1, ɼʦʜʘʪʦʢ ɹ). 

 ʅʘ ʤʘʨʰʨʫʪʽ ˉ48 ʧʨʘʮʶʻ ʨʫʭʦʤʠʡ ʩʢʣʘʜ: ʘʚʪʦʙʫʩʠ ʄɸɿ-103 ʪʘ ʃɸɿ-ɸ183 

(ʢʽʣʴʢʽʩʪʴ ʤʽʩʮʴ ʜʣʷ ʩʠʜʽʥʥʷ ï 20ï34, ʟʘʛʘʣʦʤ ï 89ï100). ɺʘʨʪʽʩʪʴ ʧʨʦʾʟʜʫ ï 1,50 ʛʨʥ, 

ʪʨʠʚʘʣʽʩʪʴ ʨʝʡʩʫ ï 30 ʭʚʠʣʠʥ, ʜʦʚʞʠʥʘ ʤʘʨʰʨʫʪʫ 7,3 ʢʤ, ʝʢʩʧʣʫʘʪʘʮʽʡʥʘ ʰʚʠʜʢʽʩʪʴ 

ï 18 ʢʤ/ʛʦʜ ʘʙʦ 5 ʤ/ʩ, ʢʽʣʴʢʽʩʪʴ ʘʚʪʦʙʫʩʽʚ ʥʘ ʤʘʨʰʨʫʪʽ ï 1ï2 (ʜʦ ʞʦʚʪʥʷ 2013 ʨʦʢʫ). 

ʂʨʽʤ ʪʦʛʦ, ʥʘ ʤʘʨʰʨʫʪʽ ʧʨʘʮʶʻ ʧʨʠʚʘʪʥʠʡ ʧʝʨʝʚʽʟʥʠʢ (ʤʘʨʰʨʫʪ ˉ248). ʂʽʣʴʢʽʩʪʴ 

ʪʘʢʩʦʤʦʪʦʨʽʚ 2ï4.  

ʉʣʽʜ ʚʢʘʟʘʪʠ ʥʘ ʦʟʥʘʢʫ, ʱʦ ʾʭ ʦʙôʻʜʥʫʻ: ʚʽʜʩʫʪʥʽʩʪʴ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘ-

ʞʠʨʽʚ, ʷʢʘ ʟʘʢʣʘʜʝʥʘ ʚ ʾʭ ʨʦʟʢʣʘʜʘʭ ʨʫʭʫ. ʇʨʠʢʣʘʜ ʪʘʢʦʛʦ ʨʦʟʢʣʘʜʫ ʨʫʭʫ ʱʦʜʦ ʤʘʨ-
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ʰʨʫʪʽʚ ˉ48 (ʢʦʤʫʥʘʣʴʥʠʡ ʧʝʨʝʚʽʟʥʠʢ) ʽ ˉ248 (ʧʨʠʚʘʪʥʠʡ ʧʝʨʝʚʽʟʥʠʢ) ʥʘʚʝʜʝʥʦ ʚ 

ʪʘʙʣʠʮʽ  ɹ.2 (ɼʦʜʘʪʦʢ ɹ).  ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ, ʢʦʤʫʥʘʣʴʥʠʡ ʧʝʨʝʚʽʟʥʠʢ ʨʝʛʣʘʤʝʥʪʫʻ 

ʟʥʘʯʥʠʡ ʯʘʩ ʯʝʢʘʥʥʷ ʊʆ ʥʘ ʟʫʧʠʥʮʽ ʤʘʨʰʨʫʪʫ (15 ʭʚ ʜʣʷ çʧʽʢʦʚʠʭè ʧʝʨʽʦʜʽʚ ʯʘʩʫ ʜʦ-

ʙʠ ʪʘ 30 ʭʚ ʜʣʷ ʽʥh ʠʭ). ɺʦʜʥʦʯʘʩ, ʧʨʠʚʘʪʥʠʡ ʧʝʨʝʚʽʟʥʠʢ ʨʝʛʣʘʤʝʥʪʫʻ ʤʝʥʰʠʡ ʯʘʩ 

ʯʝʢʘʥʥʷ ʥʘ ʟʫʧʠʥʢʘʭ ʜʣʷ ʧʣʘʪʦʩʧʨʦʤʦʞʥʠʭ ʧʘʩʘʞʠʨʽʚ (7 ʭʚ ʜʣʷ çʧʽʢʦʚʠʭè ʧʝʨʽʦʜʽʚ ʽ 

10 ʭʚ ʜʣʷ ʽʥʰʠʭ). ɸʣʝ, ʷʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʦʙʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠʨʦ-

ʧʦʪʦʢʽʚ, ʥʘʚʽʪʴ ʮʽ ʤʘʣʽ ʽʥʪʝʨʚʘʣʠ ʥʝ ʟʘʙʝʟʧʝʯʠʣʠ ʢʦʤʬʦʨʪʥʦʩʪ̔ ʧʝʨʝʤʽʱʝʥʥʷ ʚ ʩʘʣʦ-

ʥ.̔  

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ ʥʘ ʤʽʩʴʢʦʤʫ ʧʘʩʘʞʠʨʩʴ-

ʢʦʤʫ ʤʘʨʰʨʫʪʽ ʩʣʽʜ ʰʫʢʘʪʠ ʥʘ ʰʣʷʭʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʊʆ ʚʝʣʠʢʦʾ ʧʘʩʘʞʠʨʦʤʽʩʪʢʦʩʪʽ, 

ʷʢʽ ʦʙʩʣʫʛʦʚʫʶʪʴ ʫʩʽ ʢʘʪʝʛʦʨʽʾ ʧʘʩʘʞʠʨʽʚ, ʘ ʢʦʤʬʦʨʪʥʽʩʪʴ ʫ ʩʘʣʦʥʽ ʡ ʥʝʪʨʠʚʘʣʠʡ ʯʘʩ 

ʯʝʢʘʥʥʷ ʥʘ ʟʫʧʠʥʮʽ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʘʮʽʦʥʘʣʴʥʠʭ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ. 

ɸ ʜʣʷ ʮʴʦʛʦ ʩʣʽʜ ʚʠʟʥʘʯʠʪʠ ʧʘʨʘʤʝʪʨʠ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʦʢʨʝʤʦ ʢʦʞʥʦʛʦ ʧʝʨʝ-

ʚʽʟʥʠʢʘ, ʱʦ ʩʴʦʛʦʜʥʽ ʧʨʘʮʶʻ ʥʘ ʨʝʘʣʴʥʦʤʫ ʤʘʨʰʨʫʪʽ, ʘ ʧʦʪʽʤ ʾʭ ʦʙôʻʜʥʘʪʠ ʫ ʚʠʛʣʷʜʽ 

ʧʘʨʘʤʝʪʨʽʚ ʩʫʤʽʩʥʦʛʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʘʻ ʟʤʦʛʫ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʷʢʽʩʪʴ 

ʧʝʨʝʚʝʟʝʥʥʷ (ʨʝʦʨʛʘʥʽʟʘʮʽʶ ʤʘʨʰʨʫʪʫ) ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʩʫʤʽʩʥʦʛʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ.  

  ʅʘʷʚʥʽʩʪʴ ʜʚʦʭ ʧʝʨʝʚʽʟʥʠʢʽʚ, ʱʦ ʦʙʩʣʫʛʦʚʫʶʪʴ ʤʘʨʰʨʫʪ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 5 

ʨʦʢʽʚ, ʥʝ ʧʨʠʟʚʝʣʘ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʢʦʥʢʫʨʝʥʪʥʦʾ ʙʦʨʦʪʴʙʠ ʟʘ ʧʘʩʘʞʠʨʘ, ʯʠʥʥʠʢʘʤʠ 

ʷʢʦʾ ʤʘʣʠ ʙʫʪʠ ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ ʪʘ ʚʘʨʪʽʩʪʴ ʧʦʩʣʫʛʠ.  

ʅʘʷʚʥʽʩʪʴ ʧʨʠʚʘʪʥʦʛʦ ʧʝʨʝʚʽʟʥʠʢʘ, ʷʢʠʡ ʤʘʻ ʙʽʣʴʰʝ ʊɿ ʤʘʣʦʾ ʧʘʩʘʞʠʨʦʤʽʩʪʢʦ-

ʩʪʽ ʪʘ ʥʝʜʦʙʨʦʩʦʚʽʩʥʘ ʢʦʥʢʫʨʝʥʮʽʷ ʟ ʡʦʛʦ ʙʦʢʫ (ʪʘʢʩʦʤʦʪʦʨ ʧʨʠʙʫʚʘʻ ʥʘ ʧʝʨʰʫ ʟʫʧʠ-

ʥʢʫ ʟʘ ʭʚʠʣʠʥʫ ʜʦ ʤʽʩʴʢʦʛʦ ʘʚʪʦʙʫʩʘ ʪʘ ʟʙʠʨʘʻ ʫʩʽʭ ʧʘʩʘʞʠʨʽʚ, ʷʢʽ ʫ ʟʤʦʟʽ ʟʘʧʣʘʪʠʪʠ 

ʟʘ ʧʨʦʾʟʜ), ʰʪʫʯʥʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʢʦʤʫʥʘʣʴʥʠʡ ʧʝʨʝʚʽʟʥʠʢ ʦʙʩʣʫʛʦʚʫʻ ʪʽʣʴ-

ʢʠ ʧʽʣʴʛʦʚʠʭ ʧʘʩʘʞʠʨʽʚ, ʘ ʧʨʠʚʘʪʥʠʡ ï ʫʩʽʭ ʧʣʘʪʦʩʧʨʦʤʦʞʥʠʭ, ʨʦʟʢʣʘʜ ʨʫʭʫ ʥʘʚʝʜʝ-

ʥʦ ʚ ʪʘʙʣʠʮʽ  ɹ.2 (ɼʦʜʘʪʦʢ ɹ). 

ɿʙʽʨ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʘʚʪʦʙʫʩʥʠʡ ʤʘʨʰʨʫʪ ʤ. ʂʠʻʚʘ ʟʜʽʡʩʥʶʚʘʚʩʷ ʚʠʢʣʘʜʘʯʘʤʠ, 

ʘʩʧʽʨʘʥʪʘʤʠ ʪʘ ʩʪʫʜʝʥʪʘʤʠ ʧʨʦʪʷʛʦʤ 2013 ʨʦʢʫ, ʦʢʨʝʤʦ ʜʣʷ ʤʘʨʰʨʫʪʽʚ ˉ48 ʪʘ ˉ248 

ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʜʥʽʚ ʪʠʞʥʷ (ʨʦʙʦʯʠʡ ʽ ʚʠʭʽʜʥʠʡ), ʩʝʟʦʥʫ ʨʦʢʫ (ʟʠʤʘ-ʦʩʽʥʴ) ʽ ʬʽʢ-

ʩʫʚʘʚʩʷ ʥʘ ʙʣʘʥʢʘʭ ʦʙʩʪʝʞʝʥʥʷ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʤʘʨʰʨʫʪʫ (ʨʠʩ.4.1).  
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ɹʣʘʥʢ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʡʩʫ ˉ5 

ʂʦʜ ʤʘʨʰʨʫʪʫ 48    ɼʘʪʘ   23.09. 13          ʂʦʜ ʜʥʷ ʪʠʞʥʷ 1      ʂʦʜ ʩʝʟʦʥʫ  1 

ʂʦʜ ʛʨʘʬʽʢʫ  1        ʂʦʜ ʧʨʦʭʦʜʽʚ    1, 2, 3         ʂʦʜ ʜʦʩʣʽʜʥʠʢʘ   1 

ʄʘʨʢʘ ʄɸɿ-103  

 

ʅʘʟʚʘ ʟʫʧʠʥʢʠ ʂʦʜ ɺʠʭʽʜ ɺʭʽʜ 
ʏʘʩ ʚʽʜôʾʟʜʫ  

ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʝʡʩʫ 

ʏʘʩ ʚʽʜôʾʟʜʫ  

ʧʦʪʦʯʥʦʛʦ ʨʝʡʩʫ 

ɻʦʪʝʣʴ çʊʫʨʠʩʪè 1 0 20 7:30 7:46 

ʇʦʣʽʢʣʽʥʽʢʘ 2 3 16 7:32 7:48 

ʇʽʰʦʭʽʜʥʠʡ ʤʽʩʪ-1 3 2 13 7:34 7:50 

ɹʽʙʣʽʦʪʝʢʘ 4 6 10 7:35 7:52 

     éé.      

 ʈʠʩʫʥʦʢ 4.1 ï ʌʦʨʤʘ ʟʚʝʜʝʥʦʛʦ ʙʣʘʥʢʘ ʦʙʩʪʝʞʝʥʥʷ, ʱʦ ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ 

ʧʨʦ ʚʭʽʜ ʽ ʚʠʭʽʜ ʧʘʩʘʞʠʨʽʚ ʈʆ ʯʝʨʝʟ ʫʩʽ ʚʭʦʜʠ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʚʩʽʭ ʟʫʧʠʥʦʢ ʨʝʡʩʫ 

ʤʘʨʰʨʫʪʫ ˉ48 (ʬʨʘʛʤʝʥʪ) 

 

ɼʘʥʽ ʦʙʩʪʝʞʝʥʥʷ ʟʘʥʦʩʠʣʠʩʴ ʜʦ ʨʦʙʦʯʦʛʦ ʣʠʩʪʘ ʢʥʠʛʠ çʉʪʘʪʠʩʪʠʢʘ ʽ ʦʙʨʦʙʢʘ 

ʤʘʨʰʨʫʪʽʚ 48 ʽ 248è ʧʨʦʛʨʘʤʥʦʛʦ ʧʘʢʝʪʫ ʧʦ ʨʦʙʦʪʽ ʟ ʝʣʝʢʪʨʦʥʥʠʤʠ ʪʘʙʣʠʮʷʤʠ 

Microsoft Excel, ʜʝ ʧʦʧʝʨʝʜʥʴʦ ʦʙʨʦʙʣʷʣʠʩʷ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ 

ʧʘʩʘʞʠʨʦʦʙʤʽʥʫ ʢʦʞʥʦʾ ʟʫʧʠʥʢʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʡʩʫ ʤʘʨʰʨʫʪʫ (ʊʘʙʣʠʮʷ ɺ.1 ɼʦ-

ʜʘʪʦʢ ɺ), ʘ ʧʦʪʽʤ ʚʢʘʟʘʥʽ ʧʘʨʘʤʝʪʨʠ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ (ʊʘʙʣʠʮʷ ɺ.2 ɼʦʜʘʪʦʢ ɺ) ʝʢʩ-

ʧʦʨʪʫʚʘʣʠʩʴ ʜʦ ʚʽʜʥʦʰʝʥʥʷ çʆɹʉʊɽɾɽʅʅʗ_ʊè (ʊʘʙʣʠʮʽ ɺ.15 ʪʘ ɺ.16 ɼʦʜʘʪʦʢ ɺ) 

ʬʘʡʣʫ çʆʨʛʘʥʽʟʘʮʽʷ ʤʘʨʰʨʫʪʫè ʉʋɹɼ Microsoft Access, ʜʝ ʦʙʨʦʙʣʷʣʠʩʴ ʟʛʽʜʥʦ ʪʝʭ-

ʥʦʣʦʛʽʾ ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʧʘʨʘʤʝʪʨʽʚ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʜʣʷ ʤʘʨʰʨʫʪʽʚ ˉ48 ʪʘ ˉ248 

(ʨʦʟʜʽʣ 2.3).  

ʂʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʦʙʨʦʙʢʠ ʤʽʩʪʠʪʴʩʷ ʫ 8 ʪʘʙʣʠʮʷʭ (ʊʘʙʣʠʮʽ ɺ.3ïɺ.10, ɼʦʜʘ-

ʪʦʢ ɺ), ʷʢʠʤʠ ʻ: çʇʝʨʝʭʨʝʩʥʘ ʪʘʙʣʠʮʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ  ʧʨʠʙʫʪʪʷ ʧʘ-

ʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʢʠ ʤʘʨʰʨʫʪʫè ʪʘ çʇʝʨʝʭʨʝʩʥʘ ʪʘʙʣʠʮʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥ-

ʪʘ ʚʠʭʦʜʫ ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫè ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʩʝʟʦʥʫ (ʦʩʽʥʴ-ʟʠʤʘ 

2013 ʨʦʢʫ), ʜʥʽʚ ʪʠʞʥʷ (ʨʦʙʦʯʠʡ, ʥʝ ʨʦʙʦʯʠʡ), ʤʘʨʰʨʫʪʽʚ 48 ʪʘ 248.  

ɺʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʩʫʤʽʩʥʦʛʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʜʘ-

ʥʠʭ (ʊʘʙʣʠʮʽ ɺ.3ïɺ.10 ɼʦʜʘʪʦʢ ɺ) ʟʛʽʜʥʦ ʘʣʛʦʨʠʪʤʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʘ ʚʠʨʘʟʽʚ, ʨʦʟʛ-
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ʣʷʥʫʪʠʭ ʫ ʨʦʟʜʽʣʽ 2.3, ʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟʘ ʫʤʦʚʠ, ʱʦ ʥʦʚʠʡ ʤʘʨʰʨʫʪ (ˉ48-ʥ) ʚʠʢʦʨʠ-

ʩʪʦʚʫʻ ʪʫ ʞ ʩʘʤʫ ʩʭʝʤʫ ʤʘʨʰʨʫʪʫ, ʧʨʝʜʩʪʘʚʣʝʥʫ  ʥʘ ʨʠʩʫʥʢʫ ɹ.1 (ɼʦʜʘʪʦʢ ɹ). 

ʂʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʦʙʨʦʙʢʠ ʫʪʚʦʨʶʶʪʴ 4 ʪʘʙʣʠʮʽ (ʊʘʙʣʠʮʽ ɺ.11ïɺ.14 ɼʦʜʘʪʦʢ 

ɺ) ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʩʝʟʦʥʫ (ʦʩʽʥʴ-ʟʠʤʘ 2013ʨʦʢʫ), ʜʥʽʚ ʪʠʞʥʷ (ʨʦʙʦʯʠʡ, ʥʝ ʨʦʙʦ-

ʯʠʡ), ʥʦʚʦʛʦ ʤʘʨʰʨʫʪʫ ˉ48-ʥ: çʊʘʙʣʠʮʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʩʫʤʽʩʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʧʨʠʙʫʪʪʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʢʠè ʡ çʊʘʙʣʠʮʷ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʩʫʤʽʩʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ 

ʚʠʭʦʜʫ ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʢʘʭè ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʩʝʟʦʥʫ (ʦʩʽʥʴ-ʟʠʤʘ 2013 ʨʦʢʫ), 

ʜʥʽʚ ʪʠʞʥʷ (ʨʦʙʦʯʠʡ) ʤʘʨʨhʫʪʫ ˉ48-ʥ.  

ɼʣʷ ʘʥʘʣʽʟʫ ʦʙʩʷʛʽʚ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʩʪʦʩʦʚʥʦ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ ʥʘ 

ʥʦʚʦʤʫ ʤʘʨʰʨʫʪʽ ˉ48ïʥ ʟ ʩʫʤʽʩʥʠʤ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ ʽʩʥʫʶʯʠʭ ʤʘʨʰʨʫʪʽʚ ˉ48 ʽ 

ˉ248 (ʩʝʟʦʥ ï ʟʠʤʘïʦʩʽʥʴ 2013 ʨʦʢʫ, ʜʝʥʴ ʪʠʞʥʷ ï ʨʦʙʦʯʠʡ), ʧʦʙʫʜʫʻʤʦ ʛʽʩʪʦʛʨʘʤʫ 

(ʨʠʩ. 4.2) ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʩʪʦʚʧʮʽʚ 1õ2 ʪʘʙʣʠʮʽ ɺ.11 ( ɼʦʜʘʪʦʢ ɺ) . 

 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʤʘʨʰʨʫʪʫ ˉ 48-ʥ 

ʫ ʨʦʙʦʯʠʡ ʜʝʥʴ ʪʠʞʥʷ ʩʝʟʦʥʫ ʦʩʽʥʴ-ʟʠʤʘ 2011 ʨʦʢʫ
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 ʈʠʩʫʥʦʢ 4.2 ï  ɻʽʩʪʦʛʨʘʤʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʫʤʽʩʥʦʛʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʩʪʦʩʦʚʥʦ 

ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ ʥʦʚʦʛʦ ʤʘʨʰʨʫʪʫ ˉ48ïʥ (ʩʝʟʦʥ ï ʦʩʽʥʴïʟʠʤʘ 2013 ʨʦʢʫ, ʜʝʥʴ 

ʪʠʞʥʷ ï ʙʫʜʝʥʴ) 
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ʅʘ ʜʽʘʛʨʘʤʽ ʯʽʪʢʦ ʚʠʜʽʣʷʶʪʴʩʷ ʨʘʥʽʰʥʽʡ (7ï9) ʽ ʚʝʯʽʨʥʽʡ (16ï19) ʛʦʜʠʥʠ ʧʝʨʽʦ-

ʜʽʚ çʧʽʢʦʚʦʾè ʢʽʣʴʢʦʩʪʽ ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫ.  

ɼʝʥʥʠʡ ʤʽʞ çʧʽʢʦʚʠʡè ʧʝʨʽʦʜ ʦʭʦʧʣʶʻ 10ï16 ʛʦʜʠʥ. ʇʝʨʽʦʜʠ 6ï7, 9ï10, 15ï16, 

19ï20 ʛʦʜʠʥ, ʷʢʽ ʤʝʞʫʶʪʴ ʽʟ çʧʽʢʦʚʠʤʠè ʡ ʤʽʞ çʧʽʢʦʚʠʤʠè ʧʝʨʽʦʜʘʤʠ, ʭʘʨʘʢʪʝʨʠʟʫ-

ʶʪʴʩʷ ʟʥʘʯʥʠʤʠ ʟʤʽʥʘʤʠ ʢʽʣʴʢʦʩʪʽ ʧʘʩʘʞʠʨʽʚ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʛʨʘʥʠʮʴ ʧʝʨʽʦʜʫ.  

ʇʝʨʽʦʜ 20ï23 ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʩʪʫʧʦʚʠʤ ʟʤʝʥʰʝʥʥʷʤ ʤʘʡʞʝ ʜʦ ʥʫʣʷ ʢʽʣʴ-

ʢʦʩʪʽ ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʢʘʭ. ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʢʘʭ ʧʨʠʧʘʜʘʻ 

ʥʘ ʧʝʨʽʦʜ 7ï8 ʛʦʜʠʥ ʨʘʥʽʰʥʴʦʛʦ çʧʽʢʘè, ʷʢʘ ʫ ʜʚʽʯʽ ʙʽʣʴʰʘ ʢʽʣʴʢʦʩʪʽ ʧʘʩʘʞʠʨʽʚ, ʱʦ 

ʧʨʠʭʦʜʠʪʴ ʢʦʞʥʦʾ ʛʦʜʠʥʠ ʥʘ ʟʫʧʠʥʢʠ ʫ ʤʽʞ çʧʽʢʦʚʠʡè ʧʝʨʽʦʜ.  

ʉʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ, ʱʦ ʨʘʥʽʰʥʽʡ çʧʽʢè ʪʨʠʚʘʻ 2 ʛʦʜʠʥʠ, ʘ ʚʝʯʽʨʥʽʡ ï 3 ʛʦʜʠ-

ʥʠ. ʑʝ ʦʜʥʽʻʶ ʨʠʩʦʶ ʮʠʭ çʧʽʢʽʚè ʻ ʤʘʡʞʝ ʦʜʥʘʢʦʚʘ ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʢʘʭ 

ʤʘʨʰʨʫʪʫ.  

ɼʣʷ ʘʥʘʣʽʟʫ ʦʙʩʷʛʽʚ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʩʪʦʩʦʚʥʦ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ ʥʘ 

ʥʦʚʦʤʫ ʤʘʨʰʨʫʪʽ ˉ48ïʥ ʟ ʩʫʤʽʩʥʠʤ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ ʽʩʥʫʶʯʠʭ ʤʘʨʰʨʫʪʽʚ ˉ48 ʽ 

ˉ248 (ʩʝʟʦʥ ï ʟʠʤʘïʦʩʽʥʴ 2013 ʨʦʢʫ, ʜʝʥʴ ʪʠʞʥʷ ï ʥʝ ʨʦʙʦʯʠʡ) ʧʦʙʫʜʫʻʤʦ ʛʽʩʪʦʛʨʘ-

ʤʫ (ʨʠʩ. 4.3) ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʪʘʙʣʠʮʽ  ɺ.13 ( ɼʦʜʘʪʦʢ ɺ).  

 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʤʘʨʰʨʫʪʫ ˉ 48-ʥ

ʫ ʥʝ ʨʦʙʦʯʠʡ ʜʝʥʴ ʪʠʞʥʷ ʩʝʟʦʥʫ ʟʠʤʘ-ʦʩʽʥʴ 2011 ʨʦʢʫ
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ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ ʥʦʚʦʛʦ ʤʘʨʰʨʫʪʫ ˉ48ïʥ (ʩʝʟʦʥ ï ʦʩʽʥʴïʟʠʤʘ 2013ʨʦʢʫ, ʜʝʥʴ 

ʪʠʞʥʷ ï ʚʠʭʽʜʥʠʡ) 
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ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ.4.3, ʛʽʩʪʦʛʨʘʤʘ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʛʽʩʪʦʛʨʘʤʠ ʥʘ ʨʠʩ. 4.2. 

ʧʝʨʝʜʦʚʩʽʤ ʪʦʤʫ, ʱʦ ʚ ʥ̔ʡ ʚʽʜʩʫʪʥʽ ʙʫʜʴ-ʷʢʽ çʧʽʢʠè ʢʽʣʴʢʦʩʪʽ ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʢʘʭ 

ʤʘʨʰʨʫʪʫ. ɻʽʩʪʦʛʨʘʤʘ ʤʘʻ ʢʫʧʦʣʦʧʦʜʽʙʥʫ ʬʦʨʤʫ ʟ ʥʘʡʙʽʣʴʰʠʤ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ ʫ 

ʜʽʘʧʘʟʦʥʽ 12ï18 ʛʦʜʠʥ. ʇʝʨʽʦʜʠ ʟ̔ 12 ʜʦ 6 ʽ ʟ 18 ʜʦ 24 ʛʦʜʠʥ ʭʘʨʘʢʪʝʨʠʟʫʪʁʴʩʷ ʧʦʩʪʫ-

ʧʦʚʠʤ ʟʤʝʥʰʝʥʥʷʤ ʜʦ ʥʫʣʷ ʢʽʣʴʢʦʩʪʽ ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʢʘʭ.  

ʉʣʽʜ ʚʢʘʟʘʪʠ ʱʝ ʡ ʥʘ ʪʘʢʫ ʚʽʜʤʽʥʥʽʩʪʴ ʮʠʭ ʜʽʘʛʨʘʤ: ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠ-

ʨʽʚ, ʱʦ ʧʝʨʝʚʦʟʠʪʴʩʷ ʥʘ ʤʘʨʰʨʫʪʽ ʚ ʙʫʜʝʥʴ (8830 ʧʘʩ), ʤʝʥʰʘ ʢʽʣʴʢʦʩʪʽ ʧʘʩʘʞʠʨʽʚ, 

ʱʦ ʧʝʨʝʚʦʟʠʪʴʩʷ ʫ ʚʠʭʽʜʥʠʡ ʜʝʥʴ (10500 ʧʘʩ.).  

ʑʝ ʦʜʥʘ ʛʽʩʪʦʛʨʘʤʘ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʤʘʨʰʨʫʪʽʚ ˉ48 ʽ ˉ248 ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩ.4.4. ɺʦʥʘ, ʬʘʢʪʠʯʥʦ, ʧʦʢʘʟʫʻ, ʷʢ ʻʜʠʥʠʡ ʧʘʩʘʞʠʨʦʧʦʪʽʢ ʤʘʨʰʨʫʪʫ ˉ48-ʥ 

(ʨʠʩ.4.2) ʤʦʞʝ ʙʫʪʠ ʨʦʟʜʽʣʝʥʠʡ ʤʽʞ ʢʦʤʫʥʘʣʴʥʠʤ (ʤʘʨʰʨʫʪ ˉ48) ʽ ʧʨʠʚʘʪʥʠʤ (ʤʘ-

ʨʰʨʫʪ ˉ248) ʧʝʨʝʚʽʟʥʠʢʘʤʠ.  

 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʚ ʟʫʧʠʥʦʢ ʤʘʨʰʨʫʪʽʚ 
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 ʈʠʩʫʥʦʢ 4.4ï ɻʽʩʪʦʛʨʘʤʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʜʽ-

ʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ ʤʘʨʰʨʫʪʽʚ ˉ48 ʽ ˉ248 (ʩʝʟʦʥ ï ʦʩʽʥʴ-ʟʠʤʘ 2013 ʨʦʢʫ, ʜʝʥʴ ʪʠʞ-

ʥʷ ï ʙʫʜʝʥʴ) 

 

ʂʨʽʤ ʪʦʛʦ, ʩʣʽʜ ʚʢʘʟʘʪʠ, ʱʦ ʣʠʰʝ ʤʘʨʰʨʫʪ ˉ248 ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘ-

ʩʘʞʠʨʽʚ ʫ ʛʦʜʠʥʠ çʧʽʢè (ʨʠʩ.4.4).  
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ʊʘʢʦʞ, ʷʢ ʚʠʱʝ ʚʢʘʟʘʥʦ, ʧʨʘʮʶʶʯʠ ʨʘʟʦʤ, ʦʙʠʜʚʘ ʤʘʨʰʨʫʪʠ ʥʝ ʟʘʙʝʟʧʝʯʫʚʘʣʠ 

ʷʢʦʩʪ̔ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ.  

ʆʢʨʽʤ ʪʦʛʦ, ʚʦʥʠ ʟʘʚʜʘʣʠ ʟʙʠʪʢʽʚ ʤʽʩʴʢʦʤʫ ʙʶʜʞʝʪʫ: ʧʨʠʚʘʪʥʠʡ ʧʝʨʝʚʽʟʥʠʢ ʥʝ 

ʚʠʜʘʚʘʚ ʢʚʠʪʢʠ ʪʘ ʤʘʚ ʟʤʦʛʫ ʧʨʠʭʦʚʘʪʠ ʯʘʩʪʢʫ ʩʚʦʛʦ ʜʦʭʦʜʫ ʚʽʜ ʩʧʣʘʪʠ ʧʦʜʘʪʢʽʚ (ʦʙ-

ʩʷʛ ʧʝʨʝʚʝʟʝʥʴ ʧʨʦʪʷʛʦʤ ʨʦʙʦʯʦʛʦ ʜʥʷ ʪʠʞʥʷ ʚ ʩʝʨʝʜʥʴʦʤʫ 5500 ʧʘʩʘʞʠʨʽʚ), ʘ ʢʦʤʫ-

ʥʘʣʴʥʠʡ ʧʝʨʝʚʽʟʥʠʢ (ʦʙʩʷʛ ʧʝʨʝʚʝʟʝʥʴ ʧʨʦʪʷʛʦʤ ʨʦʙʦʯʦʛʦ ʜʥʷ ʪʠʞʥʷ ʚ ʩʝʨʝʜʥʴʦʤʫ 

3300 ʧʘʩʘʞʠʨʽʚ) ʧʝʨʝʚʦʟʠʚ ʧʝʨʝʚʘʞʥʦ ʧʘʩʘʞʠʨʽʚ ʧʽʣʴʛʦʚʠʭ ʢʘʪʝʛʦʨʽʡ, ʦʪʨʠʤʫʶʯʠ 

ʢʦʤʧʝʥʩʘʮʽʶ ʩʚʦʾʭ ʚʠʪʨʘʪ ʟ̔ ʤʽʩʴʢʦʛʦ ʙʜʁʞʝʪʫ. 

ʇʦʪʨʝʙʘ ʚ ʧʝʨʝʚʝʟʝʥʥʽ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʘʨʰʨʫʪʽ ˉ48-ʥ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʜʽʘʧʘ-

ʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ ʫ ʚʠʭʽʜʥʠʡ ʜʝʥʴ ʪʠʞʥʷ ʩʝʟʦʥʫ ʦʩʽʥʴ-ʟʠʤʘ 2013 ʨʦʢʫ ʧʦʢʘʟʘʥʘ ʥʘ ʛʽʩ-

ʪʦʛʨʘʤʽ (ʨʠʩ.4.3).  

ʗʢ ʮʶ ʧʦʪʨʝʙʫ ʚ ʧʝʨʝʚʝʟʝʥʥʽ ʧʦʜʽʣʠʣʠ ʤʽʞ ʩʦʙʦʶ ʢʦʤʫʥʘʣʴʥʠʡ ʧʝʨʝʚʽʟʥʠʢ 

(ʤʘʨʰʨʫʪ ˉ48) ʽ ʧʨʠʚʘʪʥʠʡ ʧʝʨʝʚʽʟʥʠʢ (ʤʘʨʰʨʫʪ ˉ248) ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʜʽʘʧʘʟʦ-

ʥʽʚ ʯʘʩʫ ʜʦʙʠ, ʚʠʜʥʦ ʟ ʛʽʩʪʦʛʨʘʤʠ (ʨʠʩ. 4.5).  

 

ɯʥʪʝʥʩʠʚʥʦʩʪʽ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʤʘʨʰʨʫʪʽʚ ˉ48 ʽ ˉ248 ʫ 
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 ʈʠʩʫʥʦʢ 4.5 ï ɻʽʩʪʦʛʨʘʤʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 

ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ ʤʘʨʰʨʫʪʽʚ ˉ48 ʽ ˉ248 (ʩʝʟʦʥ ï ʦʩʽʥʴ-ʟʠʤʘ 2013 ʨʦʢʫ, ʜʝʥʴ ʪʠ-

ʞʥʷ ï ʚʠʭʽʜʥʠʡ) 
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ʉʣʽʜ ʚʢʘʟʘʪʠ, ʱʦ ʩʘʤʝ ʧʨʠʚʘʪʥʠʡ ʧʝʨʝʚʽʟʥʠʢ ʟʘʜʦʚʦʣʴʥʷʚ ʧʦʪʨʝʙʫ ʚ ʧʝʨʝʚʝ-

ʟʝʥʥʽ ʧʘʩʘʞʠʨʽʚ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʚʩʽʭ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ ʫ ʚʠʭʽʜʥʠʡ ʜʝʥʴ ʪʠʞʥʷ.  

ɺʦʜʥʦʯʘʩ, ʢʦʤʫʥʘʣʴʥʠʡ ʧʝʨʝʚʽʟʥʠʢ ʫ ʜʽʘʧʘʟʦʥʽ 7ï20 ʛʦʜʠʥ ʟʘʜʦʚʦʣʴʥʷʚ ʣʠʰʝ 

(20ï25)% ʧʦʪʨʝʙ ʽ ʟʦʚʩʽʤ ʥʝ ʧʝʨʝʚʦʟʠʚ ʧʘʩʘʞʠʨʽʚ ʫ ʜʘ̔ʧʘʟʦʥʽ 21ï24 ʛʦʜʠʥʠ.  

ʆʙʩʷʛʠ ʧʝʨʝʚʝʟʝʥ ɹʧʘʩʘʞʠʨʽʚ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʜʥʽʚ ʪʠʞʥʷ ʥʘ ʤʘʨʰʨʫʪʘʭ 

ˉ48 ʽ ˉ248 ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʨʪʫʘʣʴʥʠʤ ʤʘʨʰʨʫʪʦʤ ˉ48-ʥ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 4.1. ʂʦ-

ʤʫʥʘʣʴʥʠʡ ʧʝʨʝʚʽʟʥʠʢ ʟʘʜʦʚʦʣʴʥʷʚ ʧʦʪʨʝʙʫ ʚ ʧʝʨʝʚʝʟʝʥʥʽ ʚ ʙʫʜʝʥʴ ʥʘ 38%, ʘ ʫ ʚʠʭ̔-

ʜʥʠʡ ï ʣʠʰʝ ʥʘ 18%. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʜʘʥʽ ʧʨʦ ʦʙʩʷʛʠ ʧʝʨʝʚʝʟʝʥʥʷ ʥʘ ʤʘʨʨhʫʪʘʭ 

ˉ.48 ʽ ˉ248, ʥʘʚʝʜʝʥ ̔ʚ ʨʦʟʜʽʣʽ (4.2), ʥʝ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʷʢʦʩʪ̔ ʧʝʨʝʚʝʟʝʥʥʷ, ʪʦʤʫ ʱʦ 

ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ ʚ ʨʦʟʢʣʘʜʠ ʨʫʭʫ ʥʝ ʟʘʢʣʘʜʘʣʘʩʷ.  

 

ʊʘʙʣʠʮʷ 4.1 ï ɯʥʪʝʥʩʠʚʥʦʩʪʽ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʜʥʽʚ ʪʠʞʥʷ 

ʤʘʨʰʨʫʪʽʚ ˉ48, ̄ 248, ̄ 48-ʥ (ʩʝʟʦʥ ï ʦʩʽʥʴ-ʟʠʤʘ 2013ʨʦʢʫ) 
 

ɼʝʥʴ ʪʠʞʥʷ ˉ48 ˉ248 ˉ48-ʥ 

ɹʫʜʥʽ, ʧʘʩ./ʜʝʥʴ (%) 3355 (39) 5473 (61) 8828 (100) 

ɺʠʭʽʜʥʽ, ʧʘʩ./ʜʝʥʴ (%) 1939 (18) 8561 (82) 10500 (100) 

 

ʉʣʽʜ ʜʦʜʘʪʠ, ʱʦ ʩʪʚʦʨʝʥʥʷ ʪʘʙʣʠʮʴ ʟ̔ ʜʘʥʠʤʠ ʩʫʤʽʩʥʦʛʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ 

(ʊʘʙʣʠʮʽ ɺ.11ïɺ.14, ɼʦʜʘʪʦʢ ɺ) ʜʘʶʪʴ ʟʤʦʛʫ ʧʝʨʝʭʦʜʠʪʠ ʜʦ ʧʫʥʢʪʫ 6 (ʨʦʟʜʽʣ 4.1) 

ʤʝʪʦʜʠʢʠ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʨʝʡʩʽʚ ʘʚʪʦʙʫʩʥʦʛʦ ʤʘʨʰʨʫʪʫ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʷʢʦʩʪʽ.  

 ɼʣʷ ʪʦʛʦ, ʱʦʙ ʜʘʪʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʪʦʯʥʽʩʪʴ ʽ ʥʘʜʽʡʥʽʩʪʴ ʦʮʽʥʢʠ ʦʪʨʠʤʘʥʠʭ ʩʝʨʝ-

ʜʥʽʭ ʟʥʘʯʝʥʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʠʭʦʜʫ ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʢʫ, ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʪʘʢ ʟʚʘʥʽ 

ʜʦʚʽʨʯʽ ʽʥʪʝʨʚʘʣʠ ʪʘ ʜʦʚʽʨʯʽ ʡʤʦʚʽʨʥʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ. 

ʊʘʢʦʛʦ ʨʦʜʫ ʟʘʜʘʯʘ ʻ ʘʢʪʫʘʣʴʥʦʶ ʧʨʠ ʤʘʣʽʡ ʢʽʣʴʢʦʩʪʽ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʢʦʣʠ ʪʦʯ-

ʢʦʚʘ ʦʮʽʥʢʘ Ǖ ʟʥʘʯʥʦ  ʁʤʽʨʦ  ʁʚʠʧʘʜʢʦʚʘ ʽ ʧʨʠʙʣʠʟʥʘ; ʟʘʤʽʥʘ a ʥʘ Ǖ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ 

ʜʦ ʩʝʨʡʦʟʥʠʭ ʧʦʤʠʣʦʢ. ʅʝʦʙʭʽʜʥʦ ʟʥʘʪʠ, ʟ ʷʢʠʤ ʩʪʫʧʝʥʝʤ ʫʧʝʚʥʝʥʦʩʪʽ ʫ ʚʽʜʧʦʚʽʜʥʦ-

ʩʪʽ ʜʦ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ, ʱʦ ʮʽ ʧʦʤʠʣʢʠ ʥʝ ʚʠʡʜʫʪʴ ʟʘ ʚʽʜʦʤʽ 

ʤʝʞʽ. ɼʣʷ ʮʴʦʛʦ ʟʘʜʘʻʤʦ ʜʦʩʠʪʴ ʚʝʣʠʢʫ ʡʤʦʚʽʨʥʽʩʪʴ ɓ=0,95, ʪʘʢʫ, ʱʦ ʧʦʜʽʾ ʟ ʡʤʦʚʽʨ-

ʥʽʩʪʶ ɓ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʨʘʢʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʤʠ. 
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 ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ ʜʦʚʽʨʯʠʭ ʽʥʪʝʨʚʘʣʽʚ ʧʨʠ ʩʝʨʝʜʥʴʦʤʫ ʚʠʙʽʨʢʦʚʦʤʫ ʟʥʘʯʝʥ-

ʥʽ 168 (ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʠʭʦʜʫ ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʢʫ ʄ çʃʽʚʦʙʝʨʝʞʥʘè) ʤ-ʪ ̄48, ʩʝ-

ʟʦʥ ʦʩʽʥʴ-ʟʠʤʘ, ʜʽʘʧʘʟʦʥ 8ï9 ʛʦʜʠʥ ʜʣʷ 8 ʟʥʘʯʝʥʴ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ, ʚʠʨʘʟʠ ɺ1ï

ɺ6 (ɼʦʜʘʪʦʢ ɺ). ʇʨʠ ʮʴʦʤʫ ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ ʩʪʘʥʦʚʠʪʴ i0,95=(103,7; 232,3). ʆʪʨʠ-

ʤʘʥʠʡ ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʽʥʪʝʨʚʘʣ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʘ a, ʥʝ ʩʫʧʝʨʝʯ-

ʣʠʚʠʭ ʪʘ ʩʫʤʽʩʥʠʭ ʟ̔ ʜʦʩʣʽʜʥʠʤʠ ʜʘʥʠʤʠ. 

 ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʠʙʽʨʢʠ ʨʷʜʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʠʭʦʜʫ ʧʘʩʘʞʠʨʽʚ ʽʟ 8 ʟʘʤʽʨʽʚ ʟ 

ʡʤʦʚʽʨʥʽʩʪʶ 0,95 ʥʘʜʘʻ ʩʫʤʽʩʥʝ ʟʥʘʯʝʥʥʷ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ. ʗʢʱʦ ʟʙʽʣʴ-

ʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʟʘʤʽʨʽʚ, ʤʠ ʤʦʞʝʤʦ ʩʢʦʨʦʯʫʚʘʪʠ ʧʦʛʨʽʰʥʽʩʪʴ Ů, ʘʣʝ ʜʣʷ ʮʽʣʝʡ ʩʧʦʩʪʝ-

ʨʝʞʝʥʥʷ ʮʴʦʛʦ ʜʦʩʪʘʪʥʴʦ. ʑʦʙ ʧʽʜʚʠʱʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʰʣʷʭ ʨʫʯʥʠʭ 

ʟʘʤʽʨʽʚ ʷʚʣʷʻʪʴʩʷ ʟʘʪʨʘʪʥʠʤ ʫ ʯʘʩʽ ʪʘ ʟʘ ʤʘʪʝʨʽʘʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʘ ʪʘʢʦʞ ʪʨʫʜʦʤʽʩ-

ʪʢʠʤ, ʥʝʦʙʭʽʜʥʦ ʜʘʥʫ ʬʫʥʢʮʽʶ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ. 

 

4.3 ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ ʪʘ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ    

ʨʝʡʩʽʚ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʩʫʤʽʩʥʦʛʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʷʢʦʩʪʽ  

 

ʄʝʪʦʜʦʣʦʛʽʯʥʽ ʦʩʥʦʚʠ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʘʨʰʨʫʪʘʭ ʄʇʊʉ 

ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʥʘʚʝʜʝʥ ̔ʚ ʨʦʟʜʽʣʽ (2.4), ʧʨʠ ʧʦʙʫʜʦʚʽ ʨʦʟʢʣʘʜʫ 

ʨʫʭʫ ʪʘ ʚʠʟʥʘʯʝʥʥʽ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʧʝʨʝʜʙʘʯʘʶʪʴ ʥʝʧʦʜʽʣʴʥʫ ʩʫʢʫʧʥʽʩʪʴ 

ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ: ʨʝʡʩ; ʤʦʜʝʣʴ ʊʆ, ʱʦ ʚʠʢʦʥʫʻ ʨʝʡʩ; ʽʥʪʝʨʚʘʣ ʨʫʭʫ, ʷʢʠʡ ʚʽʜʦʢʨʝʤ-

ʣʶʻ ʮʝʡ ʨʝʡʩ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʝʡʩʫ.  

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʩʘʤʝ ʯʝʨʝʟ ʽʥʪʝʨʚʘʣ ʨʫʭʫ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʩʢʣʘʜʦʚʽ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ ï ʷʢ ʢʦʤʬʦʨʪʥʽʩʪʴ ʫ ʩʘʣʦʥʽ ʊʆ, ʪʘʢ ʽ ʩʝʨʝʜʥʽʡ ʯʘʩ ʯʝ-

ʢʘʥʥʷ ʧʘʩʘʞʠʨʦʤ ʊʆ ʥʘ ʟʫʧʠʥʮʽ ʤʘʨʰʨʫʪʫ.  

ʊʘʢʦʞ, ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ ʊʆ ʥʘ ʤʘʨʰʨʫʪʽ ʄʇʊʉ, ʚʨʘʭʦʚʫʚʘʣʠʩʴ 

ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʥʦʨʤʘʪʠʚʽʚ ʷʢʦʩʪʽ, ʷʢʽ ʙʘʟʫʚʘʣʠʩʷ ʥʘ ʦʧʠʪʫʚʘʥʥʷʭ ʽ ʩʢʘʨʛʘʭ 

ʧʘʩʘʞʠʨʽʚ ʪʘ ʥʘ ʘʥʘʣʽʟʽ ʨʝʘʣʴʥʠʭ ʨʦʟʢʣʘʜʽʚ ʨʫʭʫ.  

ɺʽʜʦʤʦ, ʱʦ ʽʥʪʝʨʚʘʣ ʨʫʭʫ ʪʘ ʢʦʤʬʦʨʪʥʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʧʘʩʘʞʠʨʘ ʫ ʩʘʣʦʥʽ ʊʆ 

ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʦʙʝʨʥʝʥʦ-ʧʨʦʧʦʨʮʽʡʥʽʡ ʟʘʣʝʞʥʦʩʪʽ, ʘ ʽʥʪʝʨʚʘʣ ʨʫʭʫ ʡ ʤʘʢʩʠʤʘʣʥɹʠʡ 

ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʧʘʩʘʞʠʨʘ ʥʘ ʟʫʧʠʥʮʽ ʧʦʟʚôʷʟʘʥʽ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʦ. ʊʘʢʠʡ ʭʘʨʘʢʪʝʨ 
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ʟʚôʷʟʢʽʚ ʤʽʞ ʮʠʤʠ ʟʤʽʥʥʠʤʠ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʚʠʟʥʘʯʝʥʽ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ ʥʘ ʤʦ-

ʜʝʣʽ ʨʝʡʩʫ ʤʘʨʰʨʫʪʫ ʄʇʊʉ.  

ʊʘʢ, ʧʨʠ ʧʦʰʫʢʫ ʥʘ ʧʨʘʢʪʠʮʽ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ, ʢʦʣʠ ʢʦʝʬʽʮʽʻʥʪ 

ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ ʊʆ ʙʫʚ ʚʠʟʥʘʯʝʥʠʡ ʟʘ ʚʠʨʘʟʦʤ 2.16 (ʪʘʙʣ. 4.2), ʚ ʫʤʦʚʘʭ ʥʝʟʥʘʯ-

ʥʦʛʦ ʧʘʩʘʞʠʨʦʦʙʤʽʥʫ ʟʫʧʠʥʦʢ ʤʘʨʰʨʫʪʫ ʦʪʨʠʤʫʻʪʴʩʷ ʟʥʘʯʥʠʡ ʜʣʷ ʧʘʩʘʞʠʨʽʚ ʩʝʨʝʜ-

ʥʽʡ ʯʘʩ ʯʝʢʘʥʥʷ ʊʆ.  

 

ʊʘʙʣʠʮʷ 4.2 ï ʇʦʢʘʟʥʠʢʠ ʪʘ ʥʦʨʤʘʪʠʚʠ ʷʢʦʩʪʽ ʘʚʪʦʙʫʩʥʠʭ ʧʝʨʝʚʝʟʝʥʴ 

ɻʨʫʧʘ ʧʦʢʘʟʥʠʢʽʚ 

ʷʢʦʩʪʽ 
ʇʦʢʘʟʥʠʢ ʷʢʦʩʪʽ ʅʦʨʤʘʪʠʚ ʧʦʢʘʟʥʠʢʘ ʷʢʦʩʪʽ 

ʢʦʤʬʦʨʪʥʦʩʪʽ 
ʂʦʝʬʽʮʽʻʥʪ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ 

ʊʆ 

ʂʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ ʫ ʩʘʣʦʥʽ ʢʦʥʢʨʝ-

ʪʥʦʾ ʊʆ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʚʠʨʘʟʦʤ 

(2.16)
1
  

ʝʢʦʥʦʤʽʯʥʽ 
ʄʘʢʩʠʤʘʣʴʥʠʡ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ 

ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʮ ̔

ʉʪʘʥʜʘʨʪ ʦʙʤʝʞʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʯʘʩʫ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʦʤ ʊʆ ʥʘ ʟʫʧʠ-

ʥʮʽ ʤʘʨʨhʫʪʫ ʄʇʊʉ (ʧʨʦʝʢʪ ʜʣʷ ʤ. 

ʂʠʻʚʘ), ʭʚ (ʪʘʙʣ.4.3) 

ʇʨʠʤʽʪʢʘ
1
 ï ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʘʩʘʞʠʨʽʚ ʫ ʩʘʣʦʥʽ ʊʆ ʟʘ ʚʠʨʘʟʦʤ (2.16) ʥʘʚʝ-

ʜʝʥʦ ʚ ʨʦʟʜʽʣʽ 2.4. ʗʢʱʦ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʧʝʨʝʚʝʟʝʥʥʷ ʦʜʥʦʛʦ ʽʥʚʘʣʽʜʥʦʛʦ ʚʽʟʢʘ, ʪʦ ʮʷ ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠ-

ʨʽʚ ʟʤʝʥh ʫʻʪʴʩʷ ʥʘ 5 ʦʩʽʙ.  

 

 

ʇʨʠ ʮʴʦʤʫ ʧʨʦʧʦʨʮʽʡʥʦ ʩʪʨʘʞʜʘʶʪʴ ʽ ʧʝʨʝʚʽʟʥʠʢ (ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ ʨʝʡʩʽ ʩʝʨʝ-

ʜʥʻ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ ʊʆ), ʽ ʧʘʩʘʞʠʨ (ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

ʮʴʦʤʫ ʜʽʘʧʘʟʦʥʽ ʯʘʩʫ ʜʦʙʠ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʯʘʩʫ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʦʤ ʊʆ ʥʘ ʟʫ-

ʧʠʥʮʽ).  

ʇʦ ʩʫʪʽ, ʪʘʢʘ ʩʠʪʫʘʮʽʷ ʩʧʨʠʯʠʥʶʻ ʢʦʥʬʣʽʢʪ ʽʥʪʝʨʝʩʽʚ ʧʝʨʝʚʽʟʥʠʢʘ ʪʘ ʧʘʩʘʞʠʨʽʚ. 

ʂʦʥʬʣʽʢʪ ʤʦʞʝ ʙʫʪʠ ʚʠʨʽʰʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʢʫʤʝʥʪʘ ï ʩʪʘʥʜʘʨʪʫ ʦʙʤʝʞʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʯʘʩʫ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʦʤ ʊʆ ʥʘ ʟʫʧʠʥʮʽ ʤʘʨʰʨʫʪʫ ʄʇʊʉ 

(ʪʘʙʣ. 4.3).  

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʨʝʡʩʽʚ, ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʧʨʦʪʷʛʦʤ ʜʦʙʠ ʥʘ 

ʤʘʨʰʨʫʪʽ, ʧʦʜʽʙʥʠʭ ʢʦʥʬʣʽʢʪʽʚ ʽʥʪʝʨʝʩʽʚ ʧʘʩʘʞʠʨʘ ʪʘ ʧʝʨʝʚʽʟʥʠʢʘ ʥʝ ʚʠʥʠʢʘʻ. ɻʦʣʦ-

ʚʥʦʶ ʧʨʠʯʠʥʦʶ ʢʦʥʬʣʽʢʪʫ ̒ ʥʝʟʥʘʯʥʠʡ ʧʘʩʘʞʠʨʦʦʙʤʽʥ ʟʫʧʠʥʦʢ  ʤʘʨʰʨʫʪʫ ʚ ʧʝʚʥʦ-

ʤʫ ʜʽʘʧʘʟʦʥʽ ʯʘʩʫ ʜʦʙʠ.  
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ʊʘʙʣʠʮʷ 4.3 ï ʆʙʤʝʞʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʯʘʩʫ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʦʤ 

ʊʆ ʥʘ ʟʫʧʠʥʮʽ ʤʘʨʰʨʫʪʫ ʄʇʊʉ 

ʅʘʟʚʘ ʜʦʢʫʤʝʥʪʫ 
ɼʽʘʧʘʟʦʥʠ ʜʦʙʠ, ʛʦʜ 

6ï7 7ï8 8ï9 9ï16 16ï19 19ï20 20ï21 21ï23 

ʉʪʘʥʜʘʨʪ ʦʙʤʝʞʝʥʥʷ ʤʘʢ-

ʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʯʘʩʫ 

ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʦʤ ʊʆ ʥʘ 

ʟʫʧʠʥʮʽ ʤʘʨʰʨʫʪʫ ʄʇʊʉ 

(ʧʨʦʝʢʪ ʜʣʷ ʤ. ʂʠʻʚʘ) , ʭʚ.: 

        

     ʨʦʙʦʯʠʡ ʜʝʥʴ 15
1
 10

1
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1
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1
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1
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1
 20

1
 

     ʥʝ ʨʦʙʦʯʠʡ ʜʝʥʴ 20
1
 20

1
 15

1
 15

1
 15

1
  15

1
 20

1
  20

1
 

ʇʨʠʤʽʪʢʘ
1
 ï  ʆʙʤʝʞʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʯʘʩʫ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʦʤ ʊʆ ʥʘ ʟʫʧʠʥʮʽ ʤʘʨʰ-

ʨʫʪʫ ʄʇʊʉ ʦʙʨʘʥʽ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʧʨʘʢʪʠʯʥʠʭ ʨʦʟʢʣʘʜʽʚ ʨʫʭʫ ʘʚʪʦʙʫʩʥʦʛʦ ʤʘʨʰʨʫʪʫ ˉ48 çʂʇ ʂʠʾʚʧʘ-

ʩʪʨʘʥʩè ʟʘ ʦʩʪʘʥʥʽ ʜʚʘ ʨʦʢʠ.  

 

ɼʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ ʥʘ ʤʘʨʰʨʫʪʽ ˉ48-ʥ 

ʟʛʽʜʥʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ ʥʝʦʙʭʽʜʥʦ ʧʦʧʝʨʝʜʥʴʦ ʚʠʟʥʘʯʠʪʠ ʭʘʨʘʢʪʝʨ ʟʤʽʥʠ ʽʥ-

ʪʝʥʩʠʚʥʦʩʪʽ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʚ ʜʽʘʧʘʟʦʥʘʭ ʯʘʩʫ ʜʦʙʠ ʰʣʷʭʦʤ ʧʦʙʫʜʦʚʠ ʪʘʙʣʠʮʴ ɺ 

18ïɺ.19 (ɼʦʜʘʪʦʢ ɺ), ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʨʦʙʦʯʦʛʦ ʡ ʚʠʭʽʜʥʦʛʦ ʜʥʽʚ ʪʠʞʥʷ.  

ɼʣʷ ʧʦʙʫʜʦʚʠ ʪʘʙʣʠʮʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʛʽʩʪʦʛʨʘʤʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʘʩʘʞʠʨʦ-

ʧʦʪʦʢʫ: ʙʫʜʝʥʴ (ʨʠʩ. 4.2) ʽ ʚʠʭʽʜʥʠʡ (ʨʠʩ. 4.3). 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʴ, ʥʘ ʤʘʨʰʨʫʪʽ  ̒ʜʚʘ ʚʠʜʠ ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʫ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ 

ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʢʽʥʮʽʚ ʜʽʘʧʘʟʦʥʫ ʯʘʩʫ ʜʦʙʠ, ʘ ʩʘʤʝ: ʥʝʟʥʘʯʥʠʡ ʽ ʟʥʘʯʥʠʡ. ɼʣʷ ʜʽʘ-

ʧʘʟʦʥʽʚ ʽʟ ʥʝʟʥʘʯʥʦʶ ʟʤʽʥʦʶ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʧʨʦʧʦʥʫʻʪʴʩʷ ʤʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ (ʚ ʤʝʞʘʭ ʜʽʘʧʘʟʦʥʫ ʚʩʽ ʽʥʪʝʨʚʘʣʠ ʨʫʭʫ ʦʜʥʘʢʦʚʽ), ʘ ʜʣʷ 

ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ ʟ ̔ʟʥʘʯʥʠʤʠ ʟʤʽʥʘʤʠ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ï ʤʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ 

ʨʘʮʽʦʥʘʣʴʥʠʭ ʽʥʪʝʨʚʘʣʽʚ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʛʨʘʜʽʻʥʪʫ (ʚ ʤʝʞʘʭ ʜʽʘʧʘʟʦʥʫ ʢʦʞʝʥ ʥʘ-

ʩʪʫʧʥʠʡ ʽʥʪʝʨʚʘʣ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘ ʚʝʣʠʯʠʥʫ ʛʨʘʜʽʻʥʪʘ, ʱʦ ʜʘʻ ʟʤʦ-

ʛʫ ʪʦʯʥʽʰʝ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʟʤʽʥʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ).  

ɿʛʽʜʥʦ ʤʝʪʦʜʠʢʠ, ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ ʚ ʜʽʘʧʘʟʦʥʽ ʯʘʩʫ ʜʦʙʠ ʤʝʪʦ-

ʜʦʤ ʨʘʮʽʦʥʘʣʴʥʠʭ ʽʥʪʝʨʚʘʣʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʘ ʧʨʦʛʨʘʤʘ 

çʧʨʦʛʨʘʤʥʦʛʦ ʧʘʢʝʪʫ Microsoft Excelè, ʩʪʚʦʨʝʥʘ ʥʘ ʦʩʥʦʚʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʷʢʦ-
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ʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʚʽʜʥʦʩʥʦ ʪʨʴʦʭ ʨʝʡʩʽʚ ʤʘʨʰʨʫʪʫ (ʨʦʟʜ. 3). ʇʨʦʛʨʘʤʘ ʜʘʻ 

ʟʤʦʛʫ ʤʝʪʦʜʦʤ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʠʟʥʘʯʠʪʠ ʨʘʮʽʦʥʘʣʴʥʠʡ ʽʥʪʝʨʚʘʣ ʨʫʭʫ, 

ʧʨʠ ʷʢʦʤʫ ʙʫʜʫʪʴ ʫʟʛʦʜʞʝʥʽ ʽʥʪʝʨʝʩʠ ʧʝʨʝʚʽʟʥʠʢʘ ʪʘ ʧʘʩʘʞʠʨʽʚ ʥʘ ʦʩʥʦʚʽ ʢʨʠʪʝʨʽʶ 

ʨʘʮ̔ʦʥʘʣʴʥʦʩʪʽ ʟʘ ʚʠʨʘʟʘʤʠ (2.16; 2.22) [153,13].  

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʱʦʜʦ ʪʨʴʦʭ ʧʦʩʣʽʜʦʚʥʠʭ ʨʝʡʩʽʚ ʤʘʨʰʨʫʪʫ  ̄ 48-ʥ 

ʜʣʷ ʫʤʦʚ (ʩʝʟʦʥ ï ʦʩʽʥʴïʟʠʤʘ 2013ʨʦʢʫ, ʜʝʥʴ ʪʠʞʥʷ ï ʨʦʙʦʯʠʡ, ʜʽʘʧʘʟʦʥ ʯʘʩʫ ʜʦʙʠ 8ï

9 ʛʦʜʠʥ) ʚʽʜʦʙʨʘʞʝʥʽ ʫ ʪʘʙʣʠʮʽ 4.4.  

ɼʣʷ ʧʦʰʫʢʫ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʚ ʢʦʞʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʯʘʩʫ ʜʦʙʠ ʤʘʨʰʨʫʪʫ 

ˉ 48-ʥ, ʧʨʦʚʦʜʠʤʦ ʥʘ ʤʦʜʝʣʽ ʘʚʪʦʙʫʩʥʦʛʦ ʤʘʨʰʨʫʪʫ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʙʦʪʠ 3 ʧʦʩʣʽʜʦ-

ʚʥ̔ ʨʝʡʩʠ, ʽʥʪʝʨʚʘʣʠ ʷʢʠʭ ʟʘʜʘʥʦ ʟ ʧʦʩʪʫʧʦʤ ʚ 1 ʭʚ (ʜʠʚ. ʨʷʜʦʢ çɯʥʪʝʨʚʘʣ ʨʫʭʫè, 

ʪʘʙʣ. 4.4).  

 

ʊʘʙʣʠʮʷ 4.4 ï ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ 

ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ 
ɼʽʘʧʘʟʦʥ 

8ï9 ʛʦʜʠʥ 
ʈʝʡʩ n+1 ʈʝʡʩ n+2 

ʉʫʤʽʩʥʠʡ ʧʦʪʽʢ, ʨʦʙʦʯʠʡ ʜʝʥʴ, ʟʠʤʘ-ʦʩʽʥʴ 2013 ʨʦʢʫ 

ʄʘʨʰʨʫʪ ˉ48 

ʄʘʨʢʘ ʈʆ ʄɸɿ-103 ʄɸɿ-103 ʄɸɿ-103 

ɯʥʪʝʨʚʘʣ ʨʫʭʫ, ʭʚ 8 9 10 

ʂʦʤʬʦʨʪʥʘ ʤʽʩʪʢʽʩʪʴ ʈʆ, ʧʘʩ. 65 65 65 

ʄʘʢʩʠʤʘʣʴʥʘ (ʢʦʤʬʦʨʪʥʘ) ʤʽʩʪʢʽʩʪʴ ʈʆ, ʧʘʩ. 65 65 65 

ʄʘʢʩʠʤʘʣʴʥʘ (ʥʝʢʦʤʬʦʨʪʥʘ) ʤʽʩʪʢʽʩʪʴ ʈʆ, ʧʘʩ. 100 100 100 

ʏʘʩ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʘʤʠ ʈʆ, ʧʘʩ.ʛʦʜ 9,133333 11,4 14,25 

ʆʙʩʷʛ ʧʝʨʝʚʝʟʝʥʴ, ʧʘʩ. 137 152 171 

ʇʘʩʘʞʠʨʦʦʙʽʛ, ʧʘʩ.ʢʤ 326 358,4 404,4 

ʂ-ʩʪʴ ʧʘʩ., ʱʦ ʥʝ ʟʨʦʙʠʪʠ ʧʦʩʘʜʢʫ ʚʥʘʩʣʽʜʦʢ ʧʝʨʝʧʦʚʥʝʥʥʷ ʈʆ, ʧʘʩ. 0 0 0 

ʇʘʩʘʞʠʨʦʦʙʽʛ ʫ ʥʝʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚʘʭ,ʧʘʩ./ʢʤ 0 0 146,9 

ʉʝʨʝʜʥʷ ʚʽʜʩʪʘʥʴ ʧʦʾʟʜʢʠ ʧʘʩʘʞʠʨʘ, ʢʤ 2,379562 2,357895 2,364912 

ʂʦʝʬʽʮʽʻʥʪ ʧʘʩʘʞʠʨʦʦʙʤʽʥʫ 2,107692 2,338462 2,630769 

 

ʆʟʥʘʢʦʶ ʟʥʘʭʦʜʞʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ (9 ʭʚ) ʫ ʜʽʘʧʘʟʦʥʽ ʯʘʩʫ 

ʜʦʙʠ (8ï9 ʛʦʜ) ʻ ʪʘʢʽ ʟʥʘʯʝʥʥʷ ʢʦʤʽʨʦʢ, ʘ ʩʘʤʝ: (0) ʜʣʷ ʩʪʦʚʧʮʷ (ʈʝʡʩ n), (0) ʜʣʷ ʩʪʦʚ-

ʧʮʷ (ʈʝʡʩ n+1), (>0) ʜʣʷ ʩʪʦʚʧʮʷ (ʈʝʡʩn+2) ʨʷʜʢʘ çʇʘʩʘʞʠʨʦʦʙʽʛ ʫ ʥʝʢʦʤʬʦʨʪʥʠʭ 
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ʫʤʦʚʘʭè, (ʪʘʙʣ. 4.4). ʉʣʽʜ ʥʘʛʘʜʘʪʠ, ʱʦ ʧʘʩʘʞʠʨʦʦʙʽʛ ʫ ʥʝʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚʘʭ ʦʟʥʘ-

ʯʘʻ, ʱʦ ʥʘ ʜʝʷʢʠʭ ʧʝʨʝʛʦʥʘʭ ʤʘʨʰʨʫʪʫ ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ ʫ ʩʘʣʦʥʽ ʊʆ ʧʝʨʝʚʠʫɦ-

ʚʘʣʘ ʤʘʢʩʠʤʘʣʴʥʫ ʢʦʤʬʦʨʪʥʫ ʧʘʩʘʞʠʨʦʤʽʩʪʢʽʩʪʴ. ɰʾ ʟʥʘʯʝʥʥʷ (65 ʧʘʩ.) ʥʘʚʝʜʝʥʦ ʚ 

ʨʷʜʢʫ çʄʘʢʩʠʤʘʣʴʥʘ ʢʦʤʬʦʨʪʥʘ ʧʘʩʘʞʠʨʦʤʽʩʪʢʽʩʪʴè ʪʘʙʣ. 4.4.  

ɿʘʩʪʦʩʦʚʫʶʯʠ ʧʦʰʫʢ ʟʘ ʪʘʢʦʶ ʦʟʥʘʢʦʶ, ʚʠʟʥʘʯʘʻʤʦ ʨʘʮʽʦʥʘʣʴʥʠʡ ʽʥʪʝʨʚʘʣ ʜʣʷ 

ʢʦʞʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʯʘʩʫ ʜʦʙʠ. ʉʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʚ  ʤʝʞʘʭ ʮʠʭ ʜʽʘʧʘʟʦʥʽʚ ʚʩʽ ʽʥʪʝ-

ʨʚʘʣʠ ʨʫʭʫ ʊʆ ʻ ʦʜʥʘʢʦʚʠʤʠ ʡ ʜʦʨʽʚʥʶʶʪʴ ʨʘʮʽʦʥʘʣʴʥʦʤʫ ʽʥʪʝʨʚʘʣʫ. ɺʠʛʣʷʜ ʨʝ-

ʟʫʣʴʪʫʶʯʦʾ ʪʘʙʣʠʮʽ ʟ ʜʘʥʠʤʠ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʣʷ ʜʽʘʧʘʟʦʥʫ ʜʦʙʠ 8ï9 

ʛʦʜʠʥ ʪʘ ʚʠʟʥʘʯʝʥʠʤ ʨʘʮʽʦʥʘʣʴʥʠʤ ʽʥʪʝʨʚʘʣʦʤ ʨʫʭʫ ʚ 9 ʭʚ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 4.4.  

ɼʣʷ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ ʟ ̔ʟʥʘʯʥʠʤʠ ʟʤʽʥʘʤʠ ʟʥʘʯʝʥʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʘʩʘʞʠ-

ʨʦʧʦʪʦʢʫ ʥʘ ʛʨʘʥʠʮʷʭ ʩʫʤʽʞʥʠʭ ʜʽʘʧʘʟʦʥʽʚ ʪʘʙʣʠʮʽ ɺ.18ïɺ.19 (ɼʦʜʘʪʦʢ ɺ), ʚʠʢʦʨʠʩ-

ʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʽʥʪʝʨʚʘʣʽʚ, ʱʦ ʚʢʣʶʯʘʻ ʚʠʨʘʟʠ (3.26ï

3.29), ʱʦ ʟʘʩʥʦʚʘʥʽ ʥʘ ʤʝʪʦʜʽ ʛʨʘʜʽʻʥʪʘ. ɯʥʪʝʨʚʘʣʠ ʨʫʭʫ ʟʘ ʤʝʪʦʜʦʤ ʛʨʘʜʽʻʥʪʘ ʚʠʟʥʘ-

ʯʘʶʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʫ ʜʽʘʧʘʟʦʥʽ ʯʘʩʫ ʜʦʙʠ 9ï10, ʪʘʙʣʠʮʷ ɺ.18 (ɼʦʜʘʪʦʢ ɺ), ʪʦʤʫ ʱʦ 

ʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʫ ʧʨʠʣʝʛʣʠʭ ʜʽʘʧʘʟʦʥʘʭ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷ-

ʶʪʴʩʷ: 971 (ʜʽʘʧʘʟʦʥ 8ï9) ʽ 467 (ʜʽʘʧʘʟʦʥ 10ï11).  

ʈʦʟʨʘʭʦʚʫʻʤʦ ʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ ʟʘ ʚʠʨʘʟʘʤʠ (3.26ï3.29) 

ʜʣʷ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ ʤʘʨʰʨʫʪʫ ˉ48-ʥ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʤʝʪʦʜʦʤ ʛʨʘʜʽʻʥʪʘ ʪʘʙ-

ʣʠʮʽ ɺ.18ïɺ.19 (ɼʦʜʘʪʦʢ ɺ) ʽ ʟʘʥʦʩʠʤʦ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʦʚʧʮʽʚ 

3ï7 ʪʘʙʣʠʮʽ 4.5 ʽ ʜʦ ʩʪʦʚʧʮʽʚ 4ï6 ʪʘʙʣ. 4.6ï4.7.  

 

 ʊʘʙʣʠʮʷ 4.5 ï ʈʘʮʽʦʥʘʣʴʥʽ ʽʥʪʝʨʚʘʣʠ ʨʫʭʫ ʥʘ ʤʘʨʰʨʫʪʽ ˉ48-ʥ 2013 ʨʽʢ (ʤʝʪʦʜ 

ʛʨʘʜʽ̒ ʥʪʘ) 

ʉʝʟʦʥ 

ʨʦʢʫ 

ɺʠʜ 

ʜʥʷ 

ʪʠʞʥʷ 

 

ɼʽʘʧʘʟʦʥ ʯʘʩʫ 

ʜʦʙʠ 

ʛʦʜ 

ʈʦʟʨ. 

ɯʥʪʝʨʚʘʣʫ 

ʨʫʭʫ, ʭʚ 

ʂʽʣʴ. ʨʝʡ-

ʩʽʚ ʫ ʜʽʘʧ. 

ɻʨʘʜʽʻʥʪ, 

ʭʚ 

ʈʘʮʽʦʥʘʣʴʥʽ 

ʥ̔ʪʝʨʚʘʣʠ ʨʫʭʫ, ʭʚ 

1 2 3 4 5 6 7 

ɿʠʤʘï
ʦʩʽʥʴ 

ɹʫʜʝʥʴ 6ï7 15 4 ï2 15, 13, 11, 9 

 ɹʫʜʝʥʴ 9ï10 9 5 1 10, 11, 12, 13, 14 
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ʂʽʥʝʮʴ ʪʘʙʣʠʮʽ 4.5 

ʉʝʟʦʥ 

ʨʦʢʫ 

ɺʠʜ 

ʜʥʷ 

ʪʠʞʥʷ 

 

ɼʽʘʧʘʟʦʥ ʯʘ-

ʩʫ ʜʦʙʠ 

ʛʦʜ 

ʈʦʟʨ. 

ɯʥʪʝʨʚʘʣʫ 

ʨʫʭʫ, ʭʚ 

ʂʽʣʴ. ʨʝʡ-

ʩʽʚ ʫ ʜʽʘʧ. 

ɻʨʘʜʽʻʥʪ, 

ʭʚ 

ʈʘʮʽʦʥʘʣʴʥʽ 

ʽʥʪʝʨʚʘʣʠ ʨʫʭʫ, ʭʚ 

1 2 3 4 5 6 7 

 ɹʫʜʝʥʴ 15ï16 15 5 ï1 14, 13, 12, 11, 10 

 ɹʫʜʝʥʴ 19ï20 10 5 1 11, 12, 13, 14, 15 

 ɺʠʭʽʜʥʠʡ 7ï8 20 4 ï3 17, 14, 11, 9 

 ɺʠʭʽʜʥʠʡ 9ï10 9 5 1 10, 11, 12, 13, 14 

 

ʅʘ ʦʩʥʦʚʽ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʦʪʨʠʤʫʻʤʦ ʨʘʮʽʦʥʘʣʴʥʽ ʽʥʪʝʨʚʘʣʠ ʜʣʷ 

ʚʩʽʭ 17 ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ (ʚʽʜ 6ï7 ʜʦ 23ï24 ʛʦʜʠʥ), ʱʦʜʦ ʨʦʙʦʯʠʭ ʽ ʥʝʨʦʙʦʯʠʭ 

ʜʥʽʚ ʪʠʞʥʷ ʪʘ ʩʝʟʦʥʫ (ʦʩʽʥʴ-ʟʠʤʘ 2013 ʨʦʢʫ), ʷʢʽ ʟʘʥʦʩʠʤʦ ʫ ʩʪʦʚʧʝʮʴ (8) ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʨʝʟʫʣʴʪʫʶʯʠʭ ʪʘʙʣʠʮʴ (4.6ï4.7.). 

ʅʠʞʯʝ ʥʘʚʝʜʝʥʦ ʧʦʩʣʽʜʦʚʥʽ ʝʪʘʧʠ ʟʘʧʦʚʥʝʥʥʷ ʨʝʟʫʣʴʪʫʶʯʠʭ ʪʘʙʣʠʮʴ, ʱʦʜʦ 

ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʽ ʟʥʘʯʝʥʴ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ ʱʦʜʦ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ. 

1.  ɿʘʧʦʚʥʶʶʪʴʩʷ ʩʪʦʚʧʮʽ 1ï3 ʪʘʙʣ. 4.6ï4.7. 

2.  ɿʘʧʦʚʥʶʻʪʴʩʷ ʩʪʦʚʧʝʮʴ 8 ʟʥʘʯʝʥʥʷʤʠ  ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ, ʦʪʨʠʤʘ-

ʥʠʭ ʰʣʷʭʦʤ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘ ʽʤʽʪʘʮʽʡʥʽʡ ʤʦʜʝʣʽ ʪʨʴʦʭ ʧʦʩʣʜ̔ʦʚʥʠʭ 

ʨʝʡʩʽʚ ʤʘʨʰʨʫʪʫ ˉ48-ʥ (ʨʦʟʜʽʣ 4.3). 

3.  ɼʦ ʩʪʦʚʧʮ ̫7 ʪʘʙʣʠʮʴ 4.6ï4.7 ʟʘʥʦʩʷʪʴʩʷ ʜʘʥʽ ʧʨʦ ʦʙʤʝʞʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʪʘʙʣ. 4.3. 

4.  ʉʪʦʚʧʝʮʴ 6 ʪʘʙʣʠʮʴ 4.6ï4.7 ʫʪʚʦʨʶʻʪʴʩʷ ʰʣʷʭʦʤ ʟʘʥʝʩʝʥʥʷ ʜʦ ʥʴʦʛʦ ʟʥʘʯʝʥʥʷ 

ʩʪʦʚʧʮʷ 7 ʟʘ ʫʤʦʚʠ, ʱʦ ʟʥʘʯʝʥʥʷ ʩʪʦʚʧʮʷ 8 ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʩʪʦʚʧʮʷ 7. ʋ ʨʘʟʽ, ʢʦʣʠ 

ʫʤʦʚʘ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ, ʜʦ ʩʪʦʚʧʮʷ 6 ʪʘʙʣʠʮʴ ʟʘʥʦʩʠʪʴʩʷ ʟʥʘʯʝʥʥʷ ʩʪʦʚʧʮʷ 8. 

5.  ɼʦ ʩʪʦʚʧʮʽʚ 5ï6 ʪʘʙʣʠʮʴ 4.6ï4.7ʟʘʥʦʩʷʪʴʩʷ ʜʘʥʽ ʨʦʟʨʘʭʫʥʢʫ ʨʘʮʽʦʥʘʣʴʥʠʭ ʽʥ-

ʪʝʨʚʘʣʽʚ ʨʫʭʫ ʤʝʪʦʜʦʤ ʛʨʘʜʽʻʥʪʘ (ʨʦʟʜʽʣ 4.3). 
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 ʊʘʙʣʠʮʷ 4.6 ï ʈʝʟʫʣʴʪʫʶʯʘ ʪʘʙʣʠʮʷ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʽ ʟʥʘʯʝʥʴ ʽʥʪʝʨʚʘʣʽʚ 

ʨʫʭʫ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ ʜʣʷ ʩʫʤʽʩʥʦʛʦ ʧʦʪʦʢʫ ʧʘʩʘʞʠʨʽʚ ʤʘʨʰ-

ʨʫʪʫ ˉ48, ʷʢʠʡ ʦʙʩʣʫʛʦʚʫʶʪʴ ʊʆ ʚʠʢʣʶʯʥʦ ʢʦʤʫʥʘʣʴʥʦʛʦ ʧʝʨʝʚʽʟʥʠʢʘ ʟʘ ʫʤʦʚ ʧʝ-

ʨʝʚʝʟʝʥʥʷ: ʩʝʟʦʥ ʨʦʢʫ ï ʦʩʽʥʴ-ʟʠʤʘ 2013 ʨʦʢʫ, ʜʝʥʴ ʪʠʞʥʷ ï ʙʫʜʝʥɹ 

ʂʦʜ 

ʜʽʘʧʘ-

ʟʦʥʫ 

ɼʽʘʧʘʟʦʥ 

ʯʘʩʫ ʜʦ-

ʙʠ, ʛʦʜ 

 

ɼʦʚʞʠʥʘ 

ʜʽʘʧʘʟʦ-

ʥʫ, ʭʚ 

ʂ-ʩʪʴ 

ʨʝʡʩʽʚ 

ʢ.3/ʢ.6 

ʟʘ ʚʠʢʣ. 

ʨʘʮ. 

ʽʥʪ., ʜʝ 

ʢ.3/ʢ.7 

(ʢ.3/ʢ.8) 

ɻʨʘʜʽ-

ʻʥʪ ʽʥ-

ʪʝʨʚʘ-

ʣʽʚ, 

ʭʚ/ʨʝʡʩ 

ɯʥʪʝʨʚʘʣʠ 

ʨʫʭʫ, ʷʢʽ 

ʧʽʜʣʷʛʘʁ ʪʴ 

ʨʝʘʣʟ̔ʘʮʽʾ, 

ʭʚ 

ʆʙʤʝʞʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴ-

ʥʦʛʦ ʽʥʪʝʨʚʘ-

ʣʫ ʨʫʭʫ (ʧʨʦ-

ʝʢʪ ʩʪʘʥʜʘʨʪʫ 

ɼʊɯ ʂʄɼɸ, 

ʷʢʠʡ ʚʠʟʥʘ-

ʯʘʻ ʤʘʢʩʠʤ. 

ʯʘʩ ʯʝʢʘʥʥʷ 

ʜʣʷ ʜʽʘʧʘʟʦʥʫ 

ʯʘʩʫ ʜʦʙʠ), 

ʭʚ 

ɿʥʘʯʝʥʥʷ ʨʘ-

ʮʽʦʥʘʣʥɹʦʛʦ 

ʽʥʪʝʨʚʘʣʫ ʨʫ-

ʭʫ, ʷʢʠʡ ʟʘ-

ʙʝʟʧʝʯʫʻ ʚʽʜ-

ʩʫʪʥʽʩʪʴ ʚʽʜ-

ʤʦʚʠ ʚ ʧʦʩʘ-

ʜʮʽ ʡ ʟʘʜʘʥʠʡ 

ʢʦʝʬʽʮʽ̒ ʥʪ 

ʟʘʧʦʚʥʝʥʥʷ 

ʩʘʣʦʥʫ, ʭʚ 

ʇʨʦʝʢʪ ʢʽ-

ʣʴʢʦʩʪʽ 

ʨʝʡʩʽʚ ʟ 

ʫʨʘʭʫʚʘʥ-

ʥʷʤ ʷʢʦʩʪʽ 

ʡ ʦʙʤʝ-

ʞʝʥʴ (ʟʛʽʜ-

ʥʦ ʨʦʟʢʣʘ-

ʜʫ 

01.12.2013 

ʨʦʢʫ) 

1 2 3 4 5 6 7 8 9 

6 6:00ï7 60 4 (2) ï2,0 15, 13, 11, 9 15 25 4 (4) 

7 7ï8 60 8 (8) 0 8 10 8 8 (6) 

8 8ï9 60 7 (7) 0 9 10 9 7 (6) 

9 9ï10 60 5 (4) 1,0 
10, 11, 12, 

13, 14 
15 15 5 (6) 

10 10ï11 60 4 (3) 0 15 15 22 4 (3) 

11 11ï12 60 4 (3) 0 15 15 22 4 (4) 

12 12ï13 60 4 (3) 0 15 15 21 4 (3) 

13 13ï14 60 4 (3) 0 15 15 19 4 (4) 

14 14ï15 60 4 (3) 0 15 15 18 4 (4) 

15 15ï16 60 5 (3) ï1,0 
14, 13, 12, 

11, 10 
15 23 5 (4) 

16 16ï17 60 6 (6) 0 10 10 10 6 (4) 

17 17ï18 60 6 (6) 0 10 10 10 6 (4) 

18 18ï19 60 6 (6) 0 10 10 10 6 (6) 

19 19ï20 60 5 (4) 1,0 
11, 12, 13, 

14, 15 
15 15 5 (5) 

20 20ï21 60 4 (3) 0 15 15 18 4 (4) 

21 21ï22 60 3 (2) 0 20 20 26 3 (3) 

22 22ï23 60 3 (1) 0 20 20 90 3 (0) 

ʈʘʟʦʤ ʟʘ ʜʦʙʫ 1020 82 (67)     82 (70) 
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 ʊʘʙʣʠʮʷ 4.7 ï ʈʝʟʫʣʴʪʫʶʯʘ ʪʘʙʣʠʮʷ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʽ ʟʥʘʯʝʥʴ ʽʥʪʝ-

ʨʚʘʣʽʚ ʨʫʭʫ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ ʜʣʷ ʩʫʤʽʩʥʦʛʦ ʧʦʪʦʢʫ ʧʘʩʘʞʠʨʽʚ 

ʤʘʨʰʨʫʪʫ ˉ48, ʷʢʠʡ ʦʙʩʣʫʛʦʚʫʶʪʴ ʈʆ ʢʦʤʫʥʘʣʴʥʦʛʦ ʽ ʧʨʠʚʘʪʥʦʛʦ ʧʝʨʝʚʽʟʥʠʢʽʚ ʟʘ 

ʫʤʦʚ ʧʝʨʝʚʝʟʝʥʥʷ: ʩʝʟʦʥ ʨʦʢʫ ï ʦʩʽʥʴ-ʟʠʤʘ 2013 ʨʦʢʽʚ, ʜʝʥʴ ʪʠʞʥʷ ï ʚʠʭʽʜʥʠʡ 

ʂʦʜ ʜʽ-

ʘʧʘʟʦʥʫ 

ɼʽʘʧʘʟʦʥ 

ʯʘʩʫ ʜʦ-

ʙʠ, ʛʦʜ 

 

ɼʦʚʞʠʥʘ 

ʜʽʘʧʘʟʦʥʫ, 

ʭʚ 

ʂ-ʩʪʴ 

ʨʝʡʩʽʚ 

ʢ.3/ʢ.6 

ʟʘ ʚʠʢʣ. 

ʨʘʮ. 

ʽʥʪ., ʜʝ 

ʢ.3/ʢ.7 

(ʢ.3/ʢ.8) 

ɻʨʘʜʽ-

ʻʥʪ ʽʥ-

ʪʝʨʚʘ-

ʣʽʚ, 

ʭʚ/ʨʝʡʩ 

ɯʥʪʝʨʚʘʣʠ 

ʨʫʭʫ, ʷʢʽ ʧʽʜ-

ʣʷʛʘʶʪʴ ʨʝʘ-

ʣʽʟʘʮʽʾ, ʭʚ 

ʆʙʤʝʞʝʥʥʷ 

ʤʘʢʩʠʤ. ʽʥʪʝ-

ʨʚʘʣʫ ʟʛʜ̔ʥʦ 

(ʧʨʦʝʢʪ ʩʪʘʥ-

ʜʘʨʪʫ ɼʊɯ 

ʂʄɼɸ, 

ʷʢʠʡ ʚʠʟʥʘ-

ʯʘʻ ʤʘʢʩʠʤ 

ʯʘʩ ʯʝʢʘʥʥʷ 

ʜʣʷ ʜʽʘʧʘʟʦʥʫ 

ʯʘʩʫ ʜʦʙʠ), 

ʭʚ 

ɿʥʘʯʝʥʥʷ. 

ʨʘʮ. ʽʥʪʝʨʚʘ-

ʣʫ, ʷʢʠʡ 

ʟʘʙʝʟʧʝʯʫʻ 

ʷʢʽʩʪʴ (ʚʽʜʩʫ-

ʪʥʽʩʪʴ ʚʽʜʤʦ-

ʚʠ ʚ ʧʦʩʘʜʮʽ ʡ 

ʟʘʜʘʥʠʡ ʢʦʝ-

ʬʽʮʽʻʥʪ ʟʘʧʦ-

ʚʥʝʥʥʷ ʩʘʣʦ-

ʥʫ), ʭʚ 

ʇʨʦʝʢʪ ʢʽ-

ʣʴʢʦʩʪʽ   

ʨʝʡʩʽʚ ʟ 

ʫʨʘʭʫʚʘʥ-

ʥʷʤ ʷʢʦʩʪʽ 

ʡ ʦʙʤʝ-

ʞʝʥʴ (ʟʛʽʜ-

ʥʦ ʨʦʟʢʣʘ-

ʜʫ 

01.12.2013 

ʨʦʢʫ) 

1 2 3 4 5 6 7 8 9 

6 6:30ï7 30 1 (1)  20 20 70 1 (1) 

7 7ï8 60 4 (2) ï3,0 17, 14, 11, 9 20 25 4 (2) 

8 8ï9 60 7 (7)  9 15 9 7 (3) 

9 9ï10 60 5 (5) 1,0 
10, 11, 12, 13, 

14 
15 13 5 (3) 

10 10ï11 60 4 (4)  15 15 15 4 (3) 

11 11ï12 60 4(4)  15 15 15 4 (3) 

12 12ï13 60 5 (4)  14 15 14 5 (3) 

13 13ï14 60 5 (5)  12 15 12 5 (4) 

14 14ï15 60 6 (6)  10 15 10 6 (4) 

15 15ï16 60 5 (5) 0 12 15 12 5 (4) 

16 16ï17 60 4 (4)  15 15 15 4 (2) 

17 17ï18 60 5 (5)  13 15 13 5 (3) 

18 18ï19 60 5 (5)  13 15 13 5 (2) 

19 19ï20 60 4 (4)  15 15 15 4 (2) 

20 20ï21 60 3 (3)  20 20 20 3 (2) 

21 21ï22 60 3 (3)  20 20 20 3 (0) 

22 22ï23 60 3 (3)  20 20 20 3 (0) 

ʈʘʟʦʤ ʟʘ ʜʦʙʫ 990 73 (69)     (41) 
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6.  ɼʦ ʩʪʦʚʧʮʷ 4 ʪʘʙʣʠʮʴ 4.6ï4.7 ʟʘʥʦʩʷʪʴʩʷ ʜʘʥʽ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ, ʷʢʽ ʩʣʽʜ ʚʠ-

ʢʦʥʘʪʠ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ, ʜʣʷ ʜʚʦʭ ʚʘʨʽʘʥʪʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʤʘʨʰ-

ʨʫʪʫ, ʘ ʩʘʤʝ: ʨʘʮʽʦʥʘʣʴʥʠʡ ʚʘʨʽʘʥʪ ï ʨʝʟʫʣʴʪʘʪ ʜʽʣʝʥʥʷ ʟʥʘʯʝʥʥʷ ʩʪʦʚʧʮʷ (ʢʦʣʦʥʢʠ) 3 

ʥʘ ʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ (ʢʦʣʦʥʢʘ) 8 ʽ ʟʘʧʠʩ ʨʝʟʫʣʴʪʘʪʫ ʚ ʜʫʞʢʘʭ ʟ 

ʦʢʨʫʛʣʝʥʥʷʤ ʜʦ ʥʘʡʙʣʠʞʯʦʛʦ ʮʽʣʦʛʦ ʟʥʘʯʝʥʥʷ; ʨʘʮʽʦʥʘʣʴʥʠʡ ʚʘʨʽʘʥʪ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʦʙʤʝʞʝʥʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʯʘʩʫ ʯʝʢʘʥʥʷ ʥʘ ʟʫʧʠʥʮʽ ʤʘʨʰʨʫʪʫ ï ʨʝʟʫʣʴʪʘʪ ʜʽʣʝʥʥʷ 

ʟʥʘʯʝʥʥʷ ʢʦʣʦʥʢʠ 3 ʥʘ ʟʥʘʯʝʥʥʷ ʢʦʣʦʥʢʠ 6 ʟ ʦʢʨʫʛʣʝʥʥʷʤ ʜʦ ʥʘʡʙʣʠʞʯʦʛʦ ʮʽʣʦʛʦ 

ʟʥʘʯʝʥʥʷ, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʥʘʷʚʥʦʩʪʽ ʫ ʢʦʣʦʥʮʽ 6 ʨʘʮʽʦʥʘʣʴʥʠʭ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ ʟʛʽʜ-

ʥʦ ʤʝʪʦʜʘ ʛʨʘʜʽʻʥʪʘ, ʢʦʣʠ ʨʝʟʫʣʴʪʘʪ ʻ ʧʽʜʨʘʭʫʥʢʦʤ ʢʽʣʴʢʦʩʪʽ ʜʘʥʠʭ  ʽʥʪʝʨʚʘʣʽʚ. 

7.  ʇʨʦʝʢʪ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʴ ʟʘʥʦʩʠʪʴ-

ʩʷ ʜʦ ʩʪʦʚʧʮʷ 9 ʰʣʷʭʦʤ ʧʝʨʝʧʠʩʫʚʘʥʥʷ ʟʥʘʯʝʥʴ ʩʪʦʚʧʮʷ 4, ʷʢʽ ʥʝ ʚʢʣʶʯʝʥʽ ʫ ʜʫʞʢʠ. 

ɼʦ ʩʪʦʚʧʮʷ 9 ʫ ʜʫʞʢʘʭ ʟʘʥʝʩʝʥʽ ʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʢʦʤʫʥʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʫ 

ˉ 48 ʧʽʩʣʷ ʧʦʧʦʚʥʝʥʥʷ ʚʜʚʽʯʽ ʢʽʣʴʢʦʩʪʽ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʡ ʨʦʙʦʪʠ ʟʛʽʜʥʦ ʥʦʚʦʛʦ ʨʦ-

ʟʢʣʘʜʫ ʟ 1.12.13 ʨʦʢʫ. 

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚ ʥʦʚʦʤʫ ʨʦʟʢʣʘʜʽ ʥʝ ʚʽʜʦʙʨʘʞʝʥʘ ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ, ʧʨʦ 

ʱʦ ʩʚʽʜʯʘʪʴ ʧʦʨʽʚʥʷʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʟʘ ʜʦʙʫ ʟ ʧʨʦʝʢʪʦʤ.  

ʗʢ ʚʠʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʤʦʜʝʣʽ ʨʦʙʦʪʠ ʨʝʡʩʽʚ ʤʘʨʰʨʫʪʫ ˉ48-ʥ 

(ʩʪʦʚʧʮʽ 7 ʽ 8), ʙʽʣʴʰʽʩʪʴ ʚʠʟʥʘʯʝʥʠʭ ʽʥʪʝʨʚʘʣʽʚ ʙʫʣʘ ʩʢʦʨʠʛʦʚʘʥʘ ʟʛʽʜʥʦ ʚʠʤʦʛ ɼʊɯ 

ʤ. ʂʠʻʚʘ (ʪʘʙʣ. 4.3), ʱʦ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ çʩʧʘʣʴʥʦʛʦè, ʥʝʥʘʧʨʫʞʝʥʦʛʦ ʤʘʨʨhʫʪʫ ʡ 

ʧʝʚʥʠʭ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ.  

ɼʣʷ ʚʠʷʚʫ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ (ʪʘʙʣ. 4.6ï4.7) ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʛʽ-

ʩʪʦʛʨʘʤʠ (ʨʠʩ.4.6ï4.7). 

ɸʥʘʣʽʟʫʶʯʠ ʚʘʨʽʘʥʪʠ ʨʦʟʢʣʘʜʽʚ ʨʫʭʫ (ʨʠʩ. 4.6), ʙʫʜʝʤʦ ʩʧʠʨʘʪʠʩʷ ʥʘ ʚʘʨʽʘʥʪ 1, 

ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʷʢʦʛʦ ʙʫʣʠ ʚʨʘʭʦʚʘʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʘ ʩʘ-

ʤʝ:  

¶ ʢʦʤʬʦʨʪʥʝ ʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʘʩʘʞʠʨʽʚ ʫ ʩʘʣʦʥʽ ʧʝʚʥʦʾ ʊʆ ʥʘ ʢʦʞʥʦʤʫ ʽʟ ʧʝ-

ʨʝʛʦʥʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʽʟ ʨʝʡʩʽʚ ʧʝʚʥʦʛʦ ʤʘʨʰʨʫʪʫ ʧʨʦʪʷʛʦʤ ʜʦʙʠ, ʷʢʝ ʥʝ ʤʦʞʝ 

ʙʫʪʠ ʧʝʨʝʚʠɦ ʝʥʦ;  
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¶ ʯʘʩ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʦʤ ʊʆ ʥʘ ʣʶʙʽʡ ʟʫʧʠʥʮʽ ʤʘʨʰʨʫʪʫ ʥʝ ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 

ʟʥʘʯʝʥʥʷ, ʚʢʘʟʘʥʦʛʦ ʫ ʩʪʘʥʜʘʨʪʽ ʦʙʤʝʞʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʯʘʩʫ ʯʝ-

ʢʘʥʥʷ ʧʘʩʘʞʠʨʦʤ ʊʆ ʥʘ ʟʫʧʠʥʮʽ ʤʘʨʰʨʫʪʫ (ʪʘʙʣ. 4.3).  

 

ʈʦʙʦʯʠʡ ʜʝʥʴ. ɿʘʣʫʯʝʥʥʷ ʧʝʨʝʚʽʟʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʤʘʨʰʨʫʪ 

ˉ48-ʥ  ʜʣʷ ʚʘʨʽʘʥʪʽʚ:1-ʚʨʘʭʦʚʘʥʘ ʷʢʽʩʪʴ, 2-ʢʦʤʬʦʨʪ ʫ 

ʩʘʣʦʥʽ, 3- ʥʝ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʷʢʽʩʪʴ
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ɺʨʘʭʦʚʘʥʘ ʷʢʽʩʪʴ

ʂʦʤʬʦʨʪ ʫ ʩʘʣʦʥʽ

ɼʽʶʯʠʡ ʨʦʟʢʣʘʜ

 

 ʈʠʩʫʥʦʢ 4.6 ï ɻʽʩʪʦʛʨʘʤʘ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʥʘ ʤʘʨʰʨʫʪʽ ˉ48-ʥ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʜʦ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ (ʩʝʟʦʥ ï ʦʩʽʥ-ɹʟʠʤʘ 2013 ʨʦʢʫ, ʜʝʥʴ ʪʠʞʥʷ ï ʙʫʜʝʥʴ) ʜʣʷ ʚʘ-

ʨʽʘʥʪʽʚ ʨʦʟʢʣʘʜʫ ʨʫʭʫ, ʘ ʩʘʤʝ: 1 ï ʚʨʘʭʦʚʘʥʦ ʢʦʤʬʦʨʪ ʫ ʩʘʣʦʥʽ ʪʘ ʯʘʩ ʯʝʢʘʥʥʷ ʥʘ ʟʫ-

ʧʠʥʮʽ ʤʘʨʰʨʫʪʫ, 2 ï ʚʨʘʭʦʚʘʥʘ ʢʦʤʬʦʨʪʥʽʩʪʴ ʫ ʩʘʣʦʥʽ, 3 ï ʜʽʶʯʠʡ ʨʦʟʢʣʘʜ (ʷʢʽʩʪʴ 

ʧʝʨʝʚʝʟʝʥʥʷ ʥʝ ʨʦʟʛʣʷʜʘʣʘʩʷ) 

 

ʉʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ, ʱʦ ʩʪʨʫʢʪʫʨʘ ʩʪʦʚʧʮʽʚ ʚʘʨʽʘʥʪʫ 1 ʧʦʚʥʽʩʪʶ ʧʦʚʪʦʨʶʻ 

ʩʪʨʫʢʪʫʨʫ ʩʪʦʚʧʮʽʚ ʛʽʩʪʦʛʨʘʤʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʫʤʽʩʥʦʛʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʫ ʚʽʜʧʦʚʽʜ-

ʥʦʩʪʽ ʜʦ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ ʥʦʚʦʛʦ ʤʘʨʰʨʫʪʫ ˉ48-ʥ (ʩʝʟʦʥ ï ʦʩʽʥʴ-ʟʠʤʘ 2013 ʨʦ-

ʢʫ, ʜʝʥʴ ʪʠʞʥʷ ï ʨʦʙʦʯʠʡ), ʷʢʘ ʧʦ ʩʫʪʽ, ʚʽʜʦʙʨʘʞʘʻ ʧʦʪʨʝʙʫ ʚ ʧʝʨʝʚʝʟʝʥʥʽ ʥʘ ʤʘʨʰ-

ʨʫʪʽ (ʨʠʩ.4.1).  

ʇʦʨʽʚʥʷʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʜʣʷ ʚʘʨʽʘʥʪʫ 2 ʜʣʷ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ (7ï9 ʽ 16ï

19), ʜʝ ʚʠʥʠʢʘʻ çʧʽʢʦʚʘè ʧʦʪʨʝʙʘ ʚ ʧʝʨʝʚʝʟʝʥʥʽ ʧʘʩʘʞʠʨʽʚ, ʽʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʩʪʦʚʧʮʷ-

ʤʠ ʜʣʷ ʚʘʨʽʘʥʪʫ 1 (ʨʠʩ. 4.6) ʧʦʢʘʟʘʣʦ ʾʭ ʦʜʥʘʢʦʚʽʩʪʴ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʧʦʧʝʨʝʜʥʽʡ ʚʠ-

ʩʥʦʚʦʢ: ʧʨʠ ʟʥʘʯʥʠʭ ʧʘʩʘʞʠʨʦʧʦʪʦʢʘʭ ʚʽʜʩʫʪʥʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʨʝʢʮʽʾ ʟʥʘʯʝʥʥʷ ʽʥʪʝ-

ʨʚʘʣʫ ʨʫʭʫ ʨʝʡʩʫ, ʱʦ ʚʠʟʥʘʯʝʥʠʡ ʤʝʪʦʜʦʤ ʨʘʮʽʦʥʘʣʴʥʠʭ ʽʥʪʝʨʚʘʣʽʚ.  
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ʊʘʢʝ ʞ ʧʦʨʽʚʥʷʥʥʷ ʜʣʷ ʽʥʰʠʭ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ ʧʦʢʘʟʘʣʦ ʟʥʘʯʥʫ ʨʽʟʥʠʮʶ ʫ 

ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ (ʨʠʩ. 4.7) ʽ ʧʽʜʪʚʝʨʜʠʣʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦ ʟʥʘʯʝʥʴ ʨʘʮʽʦ-

ʥʘʣʴʥʠʭ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ, ʱʦ ʚʠʟʥʘʯʝʥʽ ʜʣʷ ʮʠʭ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ, ʥʦʚʠʭ ʟʥʘʯʝʥʴ 

ʟʛʽʜʥʦ ʩʪʘʥʜʘʨʪʫ ʦʙʤʝʞʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʯʘʩʫ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʦʤ ʊʆ 

ʥʘ ʟʫʧʠʥʮʽ ʤʘʨʰʨʫʪʫ (ʪʘʙʣ. 4.3).  

ʊʝʧʝʨ ʧʨʦʚʝʜʝʤʦ ʧʦʨʽʚʥʷʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʜʣʷ ʚʘʨʽʘʥʪʽʚ ʨʦʟʢʣʘʜʫ 1 ʽ 3 (ʨʠʩ. 

4.7).  

 

ʅʝ ʨʦʙʦʯʠʡ ʜʝʥʴ. ɿʘʣʫʯʝʥʥʷ ʧʝʨʝʚʽʟʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘ 

ʤʘʨʰʨʫʪ ˉ48-ʥ ʜʣʷ ʚʘʨʽʘʥʪʽʚ: 1 -ʚʨʘʭʦʚʘʥʘ ʷʢʽʩʪʴ, 2 -

ʢʦʤʬʦʨʪ ʫ ʩʘʣʦʥʽ, 3 -ʥʝ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʷʢʽʩʪʴ
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ɺʨʘʭʦʚʘʥʘ ʷʢʽʩʪʴ

ʂʦʤʬʦʨʪ ʫ ʩʘʣʦʥʽ

ɼʽʶʯʠʡ ʨʦʟʢʣʘʜ

 

 ʈʠʩʫʥʦʢ 4.7 ï ɻʽʩʪʦʛʨʘʤʘ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ  ʥʘ ʤʘʨʰʨʫʪʽ ˉ48-ʥ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʜʦ ʜʘ̔ʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ (ʩʝʟʦʥ ï ʦʩʽʥʴ-ʟʠʤʘ 2013 ʨʦʢʫ, ʜʝʥʴ ʪʠʞʥʷ ï ʚʠʭʽʜʥʠʡ) ʜʣʷ 

ʚʘʨʽʘʥʪʽʚ ʨʦʟʢʣʘʜʽʚ ʨʫʭʫ, ʘ ʩʘʤʝ: 1 ï ʚʨʘʭʦʚʘʥʠʡ ʢʦʤʬʦʨʪ ʫ ʩʘʣʦʥʽ ʡ ʯʘʩ ʯʝʢʘʥʥʷ ʥʘ 

ʟʫʧʠʥʮʽ ʤʘʨʰʨʫʪʫ, 2 ï ʚʨʘʭʦʚʘʥʘ ʢʦʤʬʦʨʪʥʽʩʪʴ ʫ ʩʘʣʦʥʽ, 3 ï ʜʽʶʯʠʡ ʨʦʟʢʣʘʜ (ʷʢʽʩʪʴ 

ʧʝʨʝʚʝʟʝʥʥʷ ʥʝ ʨʦʟʛʣʷʜʘʣʘʩʷ). 

 

ʇʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʥʫ ʥʘ ʤʘʨʰʨʫʪ ʧʦʜʘʻʪʴʩʷ ʟʥʘʯʥʦ ʤʝ-

ʥʰʘ ʢʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ. ʗʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ, ʪʘʢʠʤ ʯʠʥʦʤ, ʧʦʛʨ̔ ʫh̒ ʪʴʩʷ.  

ʅʘ ʧʽʜʩʪʘʚʽ ʪʘʙʣʠʮʴ 4.6 ʪʘ 4.7 ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʘʨʰʨʫʪʽ ˉ48-ʥ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 

ʜ̔ ʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ ʟʘ ʫʤʦʚ (ʊʆ ï ʄɸɿ-103, ʩʝʟʦʥ ï ʦʩʽʥʴ-ʟʠʤʘ 2013 ʨʦʢʫ, ʜʝʥʴ ʪʠ-

ʞʥʷ ï ʙʫʜʝʥʴ ʽ ʚʠʭʽʜʥʠʡ).  
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ɿʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ  ʥʘ ʤʘʨʰʨʫʪʽ ˉ48-ʥ ʟʘ ʫʤʦʚ (ʩʝʟʦʥ ʨʦʢʫ ï ʦʩʽʥʴ-ʟʠʤʘ 

2013 ʨʽʢ, ʜʝʥʴ ʪʠʞʥʷ ï ʨʦʙʦʯʠʡ/ʚʠʭʽʜʥʠʡ) ʜʣʷ ʚʘʨʽʘʥʪʽʚ ʨʦʟʢʣʘʜʫ ʨʫʭʫ 1ï3 ʥʘʚʝʜʝʥʦ 

ʚ ʪʘʙʣʠʮʽ 4.8.  

 

ʊʘʙʣʠʮʷ 4.8 ï ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ ʥʘ ʤʘʨʰʨʫʪʫ ˉ48-ʥ 

ɼʝʥʴ ʪʠʞʥʷ 
ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ, ʨʝʡʩ/ʜʦʙʘ 

ʈʦʟʢʣʘʜ 1 ʈʦʟʢʣʘʜ 2 ʈʦʟʢʣʘʜ 3 

ɹʫʜʝʥʴ 82 67 70 

ɺʠʭʽʜʥʠʡ (ʩʫʙʦʪʘ, ʥʝʜʽʣʷ) 73 69 41 

 

ɿʛʽʜʥʦ ʪʘʙʣ. 4.8, ʜʣʷ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʘʨʰʨʫʪʽ ˉ48-ʥ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʷʢʦʩʪʽ ʩʣʽʜ ʟʜʽʡʩʥʠʪʠ ʚ ʨʦʙʦʯʠʡ ʜʝʥʴ ï  82 ʨʝʡʩʠ ʊʆ ʄɸɿ-103, ʘ ʫ ʚʠʭʽʜʥʠʡ ï 73 

ʨʝʡʩʠ.  

ʅʘ ʩʴʦʛʦʜʥʽ ʢʦʤʫʥʘʣʴʥʠʡ ʧʝʨʝʚʽʟʥʠʢ ʟʜʽʡʩʥʶʻ ʚ ʨʦʙʦʯʠʡ ʜʝʥʴ 70 ʨʝʡʩʽʚ, ʷʢʽ 

ʚʠʢʦʥʫʁ ʪʴ ʘʚʪʦʙʫʩʠ ʤʘʨʢʠ ʄɸɿ-103, ʱʦ ʥʘ 12 ʨʝʡʩʽʚ ʤʝʥʰʝ ʚʽʜ ʧʦʪʨʽʙʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ.  

 

4.4 ʉʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʘ ʦʮʽʥʢʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʘʨʽʘʥʪʫ ʤʝʪʦʜʠʢʠ                

ʨʘʮʽʦʥʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʘʨʰʨʫʪʽ ʄʇʊʉ  

 

ʂʦʞʝʥ ʤʘʨʰʨʫʪ, ʷʢʠʡ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʤʝʞʘʭ ʄʇʊʉ, ʤʘ̒ ʧʝʨʝʚʽʨʷʪʠʩʷ ʥʘ ʚʽʜʧʦ-

ʚʽʜʥʽʩʪʴ ʟʘʜʽʷʥʠʤ ʩʦʮʽʘʣʴʥʠʤ ʩʪʘʥʜʘʨʪʘʤ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʥʘʜʘʚʘʪʠ ʧʝʨʝʚʽʟ-

ʥʠʢʫ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʫ ʦʮʽʥʢʫ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʝʨʝʚʝʟʝʥʴ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʤʘʨʰʨʫ-

ʪʥʦʛʦ ʪʘʨʠʬʫ, ʚʽʜʧʦʚʽʜʘʪʠ ʦʙʤʝʞʝʥʥʷʤ ʱʦʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦ-

ʚʠɦʘ.  

ʉʘʤʝ ʪʘʢʽ ʤʦʞʣʠʚʦʩʪʽ ʥʘʜʘʻ ʨʦʟʨʦʙʣʝʥʘ ʚ ʮʽʡ ʨʦʙʦʪʽ ʤʝʪʦʜʠʢʘ ʨʘʮʽʦʥʘʣʴʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʘʨʰʨʫʪʘʭ ʄʇʊʉ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʩʫʢʫʧʥʽʩʪʴ ʧʦʩ-

ʣʽʜʦʚʥʠʭ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ ʊɿ ʧʝʚʥʦʾ ʤʘʨʢʠ ʧʨʦʪʷʛʦʤ ʯʘʩʫ ʨʦʙʦʪʠ ʤʘʨʰʨʫʪʫ, ʷʢʽ, ʩʚʦ-

ʻʁ  ʯʝʨʛʦ ,ʁ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʥʘʜʘʶʪʴ: ʧʘʩʘʞʠʨʘʤ ï ʷʢʽʩʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; ʧʝʨʝʚʽ-

ʟʥʠʢʘʤ ï ʥʘʫʢʦʚʦ-ʦʙˇʨʫʥʪʦʚʘʥʫ ʢʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ ʫ ʙʫʜʥʽ ʡ ʚʠʭʽʜʥʽ ʜʥʽ ʪʠʞʥ,̫ ʘ ʪʘʢʦʞ 

ʦʮʽʥʢʫ ʦʧʝʨʘʮʽʡʥʦʾ ʩʦʙʽʚʘʨʪʦʩʪʽ ʨʦʙʦʪʠ ʤʘʨʰʨʫʪʫ; ɼʊɯ ʂʄɼɸ ï ʟʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ 
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ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʧʨʘʢʪʠʢʫ ʨʦʟʨʦʙʣʝʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʷʢʦʩʪʽ ʧʝʨʝʚʝ-

ʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʄʇʊʉ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦʾ ʦʮʽʥʢʠ ʩʦʙʽʚʘʨʪʦʩʪʽ 

ʧʝʨʝʚʝʟʝʥʴ ʥʘ ʤʘʨʰʨʫʪʘʭ ʄʇʊʉ ʜʣʷ ʨʦʟʨʦʙʢʠ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ  ʨʝʛʽʦʥʘʣʴʥʠʭ ʩʦʮʽʘ-

ʣʴʥʠʭ ʪʘʨʠʬʽʚ ʩʧʣʘʪʠ ʟʘ ʧʨʦʾʟʜ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ ʧʨʦʝʢʪʫ ʜʣʷ ʚʜʦʩ-

ʢʦʥʘʣʝʥʥʷ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʊɿ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʜ̔ʧʨʠʻʤʩʪʚ. 

ʉʦʮʽʘʣʴʥʘ ʦʮʽʥʢʘ ʤʝʪʦʜʠʢʠ ʨʘʮʽʦʥʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʟʘ-

ʙʝʟʧʝʯʫʻ ʜʣʷ ʢʦʞʥʦʛʦ ʨʝʡʩʫ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʧʨʦʪʷʛʦʤ ʨʦʢʫ, ʦʪʨʠʤʘʥʥʷ ʥʘʩʪʫʧʥʠʭ 

ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ (ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʬʦʨʩ-

ʤʘʞʦʨʥʠʭ ʦʙʩʪʘʚʠʥ), ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘʪʚʝʨʜʞʝʥʦʤʫ ɼʊɯ ʂʄɼɸ ʩʦʮʽʘʣʴʥʦʤʫ ʩʪʘ-

ʥʜʘʨʪʫ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʘʨʰʨʫʪʘʭ ʄʇʊʉ (ʤʦʞʣʠʚʠʡ ʟʨʘʟʦʢ ʪʘʢʦʛʦ 

ʩʪʘʥʜʘʨʪʫ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ.(4.2ï4.3), ʘ ʩʘʤʝ: ʩʝʨʝʜʥʽʡ ʯʘʩ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʘ ʊɿ ʥʘ ʟʫ-

ʧʠʥʮʽ ʥʝ ʧʝʨʝʚʠʱʫʚʘʪʠʤʝ ʟʥʘʯʝʥʥʷ, ʷʢʠʡ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʜʣʷ ʧʝʚʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʯʘʩʫ 

ʜʦʙʠ; ʥʘ ʟʫʧʠʥʮʽ ʤʘʨʰʨʫʪʫ ʚʽʜʩʫʪʥʽ ʧʘʩʘʞʠʨʠ, ʷʢʽ ʥʝ ʟʤʦʛʣʠ ʟʜʽʡʩʥʠʪʠ ʧʦʩʘʜʢʫ ʜʦ 

ʊɿ ʚ ʥʘʩʣʽʜʦʢ ʧʝʨʝʧʦʚʥʝʥʥʷ ʡʦʛʦ ʩʘʣʦʥʫ; ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ ʥʘ ʙʫʜʴ-

ʷʢʦʤʫ ʧʝʨʝʛʦʥʽ ʨʝʡʩʫ ʤʘʨʰʨʫʪʫ ʥʝ ʧʝʨʝʚʠʱʫʚʘʪʠʤʝ ʨʝʢʦʤʝʥʜʦʚʘʥʦʛʦ ʟʥʘʯʝʥʥʷ.  

ʉʦʮʽʘʣʴʥʫ ʦʮʽʥʢʫ ʤʝʪʦʜʠʢʠ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʘʨʰʨʫʪʘʭ 

ʄʇʊʉ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʨʦʚʝʜʝʤʦ ʰʣʷʭʦʤ ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʜʫ-

ʨʠ ʧʦʨʽʚʥʷʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ, ʦʪʨʠʤʘʥʠʭ ʥʘ ʤʦʜʝʣʽ ʥʘ ʦʩʥʦʚʽ ʜʘ-

ʥʠʭ ʧʨʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ ʨʝʘʣʴʥʦʛʦ ʘʚʪʦʙʫʩʥʦʛʦ ʤʘʨʰʨʫʪʫ ʄʇʊʉ (ˉ48-ʥ ʂʇ çʂʠʾ-

ʚʧʘʩʪʨʘʥʩè) ʧʨʦʪʷʛʦʤ ʜʦʙʠ ʜʣʷ ʪʨʴʦʭ ʚʘʨʽʘʥʪʽʚ ʦʨʛʘʥʽʟʘʮʽʾ, ʘ ʩʘʤʝ: ʨʘʮʽʦʥʘʣʴʥʦʾ (ʚʘ-

ʨʽʘʥʪ ɹ), ʢʦʣʠ ʬʘʢʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʫʩʽʭ ʟʘʜʽʷʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘ-

ʞʠʨʽʚ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʤʝʞʘʭ ʟʨʘʟʢʘ ʩʪʘʥʜʘʨʪʫ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ, ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 

(4.2ï4.3); ʥʘʷʚʥʦʛʦ ʚʘʨʽʘʥʪʫ (ʚʘʨʽʘʥʪ ɺ), ʷʢʠʡ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʦʨ-

ʛʘʥʽʟʘʮʽʻʶ-ʧʝʨʝʚʽʟʥʠʢʦʤ ʽ ʷʢʠʡ, ʷʢ ʧʨʘʚʠʣʦ, ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʚʘʨʽʘʥʪʫ ɹ ʤʝʥʰʦʶ ʢʽ-

ʣʴʢʽʩʪʶ ʨʝʡʩʽʚ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʟʘ ʜʦʙʫ; ʪʘ ʫʤʦʚʥʦʛʦ ʚʘʨʽʘʥʪʫ ɸ, ʷʢʠʡ ʬʦʨʤʫʻʪʴʩʷ ʟ 

ʙ̔ʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ ʨʝʡʩʽʚ ʟʘ ʜʦʙʫ, ʥʽʞ ʚʘʨʽʘʥʪ ɹ.  

ʅʘ ʨʠʩ.4.8ï4.9 ʚʽʜʦʙʨʘʞʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʛʽʩʪʦʛʨʘʤʠ ʯʘʩʪʦʪʥʦʩʪʽ ʟʥʘʯʝʥʴ ʢʦʝʬʽ-

ʮʽʻʥʪʽʚ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ ʫ ʚ̔ʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʟʥʘʯʝʥʴ ʜʽʘʧʘʟʦʥʽʚ ʥʘ ʧʝʨʝʛʦʥʘʭ ʤʘʨʰ-

ʨʫʪʫ ʚ ʙʫʜʝʥʴ ʪʘ ʚʠʭʽʜʥʠʡ ʜʣʷ ʚʘʨʽʘʥʪʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ɸ, ɹ, ɺ. 
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ɹʫʜʥʽʡ ʜʝʥʴ. ɻʽʩʪʦʛʨʘʤʘ ʯʘʩʪʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʧʦʚʥʝʥʥʷ 

ʩʘʣʦʥʫ ʘʚʪʦʙʫʩʫ ʥʘ ʧʝʨʝʛʦʥʘʭ  ʤʘʨʰʨʫʪʫ ˉ48-ʥ ʜʣʷ ʚʘʨʽʘʥʪʽʚ 

ʦʨʛʘʥʽʟʘʮʽʾ, ʱʦ ʥʘʜʘʶʪʴ ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ: ʥʘʜʣʠʰʢʦʚʫ (ɸ), 

ʦʧʪʠʤʘʣʴʥʫ (ɹ), ʚʽʜʩʫʪʥʽʩʪʴ (ɺ)
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ɼʽʘʧʘʟʦʥʠ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ
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ɺ (70 ʨʝʡʩʽʚ)ɹ (82 ʨʝʡʩʠ)ɸ (94 ʨʝʡʩʽʚ)

 

         ʈʠʩʫʥʦʢ 4.8 ï ɻʽʩʪʦʛʨʘʤʘ ʯʘʩʪʦʪʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ ʘʚʪʦʙʫʩʘ 

ʜʣʷ ʚʘʨʽʘʥʪʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ɸ, ɹ, ɺ ʥʘ ʧʨʠʢʣʘʜʽ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʤʘʨʰʨʫʪʫ ˉ48-ʥ ʂʇ 

çʂʠʾʚʧʘʩʪʨʘʥʩè ʫ ʙʫʜʝʥʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʽʘʧʘʟʦʥʽʚ ʟʥʘʯʝʥʴ. 

 

 

ɺʠʭʽʜʥʠʡ ʜʝʥʴ. ɻʽʩʪʦʛʨʘʤʘ ʯʘʩʪʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʧʦʚʥʝʥʥʷ 

ʩʘʣʦʥʫ ʘʚʪʦʙʫʩʫ ʥʘ ʧʝʨʝʛʦʥʘʭ  ʤʘʨʰʨʫʪʫ ˉ48-ʥ ʜʣʷ ʚʘʨʽʘʥʪʽʚ 

ʦʨʛʘʥʽʟʘʮʽʾ, ʱʦ ʥʘʜʘʶʪʴ ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ: ʥʘʜʣʠʰʢʦʚʫ (ɸ), 

ʦʧʪʠʤʘʣʴʥʫ (ɹ), ʚʽʜʩʫʪʥʽʩʪʴ (ɺ)
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ɼʽʘʧʘʟʦʥʠ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ
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ɺ (41ʨʝʡʩ)ɹ (73 ʨʝʡʩʠ)ɸ (85 ʨʝʡʩʽʚ)

 

        ʈʠʩʫʥʦʢ 4.9 ï ɻʽʩʪʦʛʨʘʤʘ ʯʘʩʪʦʪʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ ʘʚʪʦʙʫʩʘ 

ʜʣʷ ʚʘʨʽʘʥʪʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ɸ, ɹ, ɺ ʥʘ ʧʨʠʢʣʘʜʽ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʤʘʨʰʨʫʪʫ ˉ48-ʥ ʂʇ 

çʂʠʾʚʧʘʩʪʨʘʥʩè ʫ ʚʠʭʽʜʥʠʡ ʜʝʥʴ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʜʽʘʧʘʟʦʥʽʚ ʟʥʘʯʝʥʴ. 
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ɼʣʷ ʧʦʙʫʜʦʚʠ ʛʽʩʪʦʛʨʘʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʽ ʤʘʨʰʨʫʪʫ ʙʫʣʦ ʟʽʙʨʘʥʦ ʢʦʝʬʽʮʽ-

ʻʥʪʠ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ ʥʘ ʧʝʨʝʛʦʥʘʭ ʤʘʨʰʨʫʪʫ ʱʦʜʦ ʚʩʽʭ ʨʝʡʩʽʚ, ʱʦ ʚʠʢʦʥʫʁ ʪʴʩʷ 

ʧʨʦʪʷʛʦʤ ʜʥʷ (ʙʫʜʝʥʴ/ʚʠʭʽʜʥʠʡ) ʜʣʷ ʚʘʨʽʘʥʪʽʚ ʦʨʛʘʥʽʟʘʮʽʡ ʤʘʨʰʨʫʪʫ ʫ ʢʽʣʴʢʦʩʪʽ ʦʜʠ-

ʥʠʮʴ ʨʝʡʩʽʚ ʚʽʜʧʦʚʽʜʥʦ: ɸ (94/85), ɹ (82/73), ɺ (70/41). ɹʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʚʩʶ ʢʽʣʴ-

ʢʽʩʪʴ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ ʧʨʦʪʷʛʦʤ ʜʥʷ (ʙʫʜʝʥʴ/ʚʠʭʽʜʥʠʡ), ʱʦ 

ʩʢʣʘʣʘ ʦʜʠʥʠʮʴ ʚʽʜʧʦʚʽʜʥʦ: ɸ (1410/1275), ɹ (1230/1095), ɺ (1050/615).  

ʉʣʽʜ ʥʘʛʘʜʘʪʠ, ʱʦ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʪʦʯʥʦʩʪʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʚʘʨʽʘʥʪʽʚ ʦʨʛʘʥʽʟʘʮʽʾ 

ʤʘʨʰʨʫʪʫ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʦʜʠʥ ʽ ʪʦʡ ʞʝ (ʨʝʘʣʴʥʠʡ) ʧʘʩʘʞʠʨʦʧʦʪʽʢ ʤʘʨʰʨʫʪʫ 

(ˉ48-ʥ ʂʇ çʂʠʾʚʧʘʩʪʨʘʥʩè) ʧʨʦʪʷʛʦʤ ʜʥʷ (ʙʫʜʝʥʴ ʽ ʚʠʭʽʜʥʠʡ) ʽʟ ʟʘʛʘʣʴʥʦʶ ʢʽʣʴʢʽʩ-

ʪʶ ʧʘʩʘʞʠʨʽʚ ʚʽʜʧʦʚʽʜʥʦ (8830/10500).  

ʈʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʚʘʨʽʘʥʪʽʚ ʦʨʛʘʥʽʟʘʮʽʾ (ɹ) ʽ (ɺ) ʥʘ ʨʠʩ.4.8ï 4.9 ʩʚʽʜʯʘʪʴ, 

ʱʦ ʥʘʡʨʘʮʽʦʥʘʣʴʥʽʰʦʶ ʻ ʦʨʛʘʥʽʟʘʮʽʷ ʤʘʨʰʨʫʪʫ (ɹ), ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚʠ 

ʚʽʜʩʫʪʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ ʟʽ ʟʥʘʯʝʥʥʷʤʠ ʙʽʣʴʰʠʤʠ, ʥʽʞ 0,65 (ʨʝʛ-

ʣʘʤʝʥʪʫʻʪʴʩʷ ʟʨʘʟʢʦʤ ʩʪʘʥʜʘʨʪʫ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʴ), ʽ ʷʢʘ ʧʦʨʫʰʫʻʪʴʩʷ ʜʣʷ ʚʘʨʽʘʥʪʫ 

ʦʨʛʘʥʽʟʘʮʽʾ (ɺ). ɺʘʨʽʘʥʪ ʦʨʛʘʥʽʟʘʮʽʾ (ɸ), ʷʢʠʡ ʤʦʞʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʢʘʟʘʥʫ ʫʤʦʚʫ, ʤʘʻ 

ʩʫʪʪʻʚʠʡ ʥʝʜʦʣʽʢ: ʧʦʪʨʝʙʫʻ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʟʘ ʜʦʙʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʘʮʽʦʥʘ-

ʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ ʦʨʛʘʥʽʟʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʚ ʙʫʜʝʥʴ ʯʠ ʚʠʭʽʜʥʠʡ ʜʝʥʴ (94 ü 82 ʽ 85 ü 73). 

ʊʘʢʠʡ ʨʝʟʫʣʴʪʘʪ ʧʦʨʽʚʥʷʥʥʷ ʙʫʜʝ ʡ ʜʣʷ ʚʩʽʭ ʽʥʰʠʭ ʚʘʨʽʘʥʪʽʚ ʦʨʛʘʥʽʟʘʮʽʾ (ɸ) ʽ (ɺ), ʷʢʽ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚ ʙʽʢ ʙʽʣʴʰʦʾ ʘʙʦ ʤʝʥʰʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʥʽʞ ʚʘʨʽʘʥʪ ʦʨʛʘʥʽʟʘʮʽʾ (ɹ).  

ʅʘ ʨʠʩ. 4.10ï4.11 ʟʦʙʨʘʞʝʥʦ ʛʽʩʪʦʛʨʘʤʠ ʧʦʨʽʚʥʷʥʥʷ ʟʥʘʯʝʥʴ ʩʫʤʘʨʥʦʛʦ ʯʘʩʫ 

ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʊɿ ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ 

ʜʣʷ ʚʘʨʽʘʥʪʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ɸ, ɹ, ɺ ʫ ʙʫʜʝʥʴ ʡ ʚʠʭʽʜʥʠʡ ʜʝʥʴ.  

ɼʣʷ ʧʦʙʫʜʦʚʠ ʛʽʩʪʦʛʨʘʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʽ ʤʘʨʰʨʫʪʫ ʙʫʣʦ ʟʽʙʨʘʥʦ ʜʘʥʽ ʧʨʦ 

ʩʫʤʘʨʥʠʡ ʯʘʩ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʊɿ ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫ ʱʦʜʦ ʚʩʽʭ ʨʝʡʩʽʚ, ʱʦ ʚʠ-

ʢʦʥʫʶʪʴʩʷ ʧʨʦʪʷʛʦʤ ʜʥʷ (ʙʫʜʝʥʴ/ʚʠʭʽʜʥʠʡ) ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ 

ʜʣʷ ʚʘʨʽʘʥʪʽʚ ʦʨʛʘʥʽʟʘʮʽʡ ʤʘʨʰʨʫʪʫ ʫ ʢʽʣʴʢʦʩʪʽ ʦʜʠʥʠʮʴ ʨʝʡʩʽʚ ʚʽʜʧʦʚʽʜʥʦ: ɸ (94/85), 

ɹ (82/73), ɺ (70/41). ɹʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʚʩʶ ʢʽʣʴʢʽʩʪʴ ʟʥʘʯʝʥʴ ʯʘʩʫ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʽʚ 

ʊɿ ʥʘ ʟʫʧʠʥʢʘʭ ʧʨʦʪʷʛʦʤ ʜʥʷ (ʙʫʜʝʥʴ/ʚʠʭʽʜʥʠʡ), ʱʦ ʩʢʣʘʣʘ ʦʜʠʥʠʮʴ ʚʽʜʧʦʚʽʜʥʦ: ɸ 

(1410/1275), ɹ (1230/1095), ɺ (1050/615).  
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ʏʘʩ ʯʝʢʘʥʥʷ ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫ ˉ48-ʥ ʜʣʷ ʚʘʨʽʘʥʪʽʚ ʦʨʛʘʥʽʟʘʮʽʾ, 

ʱʦ ʥʘʜʘʶʪʴ ʫ ʙʫʜʥʽʡ ʜʝʥʴ ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ: ʥʘʜʣʠʰʢʦʚʫ (ɸ), 

ʦʧʪʠʤʘʣʴʥʫ (ɹ), ʚʽʜʩʫʪʥʽʩʪʴ (ɺ).
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ɼʽʘʧʘʟʦʥʠ ʯʘʩʫ ʜʦʙʠ, ʛʦʜ.
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ɺ (70 ʨʝʡʩʽʚ)ɹ (82 ʨʝʡʩʠ)ɸ (94 ʨʝʡʩʠ)

 

           ʈʠʩʫʥʦʢ 4.10 ï ɻʽʩʪʦʛʨʘʤʘ ʩʫʤʘʨʥʦʛʦ ʯʘʩʫ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʊɿ ʥʘ ʟʫʧʠʥʢʘʭ 

ʥʘ ʧʨʠʢʣʘʜʽ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʤʘʨʰʨʫʪʫ ˉ48-ʥ ʂʇ çʂʠʾʚʧʘʩʪʨʘʥʩè ʜʣʷ ʚʘʨʽʘʥʪʽʚ ʦʨ-

ʛʘʥʽʟʘʮʽʾ ɸ, ɹ, ɺ ʫ ʙʫʜʝʥʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ 

 

 

ʏʘʩ ʯʝʢʘʥʥʷ ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫ ˉ48-ʥ ʜʣʷ ʚʘʨʽʘʥʪʽʚ ʦʨʛʘʥʽʟʘʮʽʾ, ʱʦ 

ʥʘʜʘʶʪʴ ʫ ʚʠʭʽʜʥʠʡ ʜʝʥʴ ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ: ʥʘʜʣʠʰʢʦʚʫ (ɸ), 

ʦʧʪʠʤʘʣʴʥʫ (ɹ), ʚʽʜʩʫʪʥʽʩʪʴ (ɺ).
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ɺ (41 ʨʝʡʩ)ɹ (73 ʨʝʡʩʠ)ɸ (85 ʨʝʡʩʽʚ)

 

          ʈʠʩʫʥʦʢ 4.11 ï ɻʽʩʪʦʛʨʘʤʘ ʩʫʤʘʨʥʦʛʦ ʯʘʩʫ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʊɿ ʥʘ ʟʫʧʠʥʢʘʭ 

ʥʘ ʧʨʠʢʣʘʜʽ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʤʘʨʰʨʫʪʫ ˉ48-ʥ ʂʇ çʂʠʾʚʧʘʩʪʨʘʥʩè ʜʣʷ ʚʘʨʽʘʥʪʽʚ ʦʨ-

ʛʘʥʽʟʘʮʽʾ ɸ, ɹ, ɺ ʫ ʚʠʭʽʜʥʠʡ ʜʝʥʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʘ̔ʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ 
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ʅʝʦʙʭʽʜʥʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʧʘʨʘʤʝʪʨʠ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʚ ʜʽʘʧʘʟʦʥʽ ʯʘʩʫ ʜʦʙʠ 

23ï24 ʛʦʜʠʥʠ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʥʘ ʦʩʥʦʚʽ ʨʦʙʦʪʠ ʚʠʢʣʶʯʥʦ ʧʨʠʚʘʪʥʠʭ ʪʘʢʩʦʤʦʪʦʨʽʚ, 

ʷʢʽ ʧʨʘʮʶʚʘʣʠ ʥʘ ʤʘʨʰʨʫʪʽ ʜʦ 2012 ʨʦʢʫ, ʪʦʤʫ ʱʦ ʨʦʙʦʪʘ ʘʚʪʦʙʫʩʥʠʭ ʤʘʨʰʨʫʪʽʚ ʂʇ 

çʂʠʾʚʧʘʩʪʨʘʥʩè ʦʙʤʝʞʫʚʘʣʘʩʷ ʜʽʘʧʘʟʦʥʦʤ 6ï23 ʛʦʜʠʥ.  

ʏʘʩ ʯʝʢʘʥʥʷ ʚ ʜʽʘʧʘʟʦʥʽ ʯʘʩʫ ʜʦʙʠ 23-24 ʛʦʜʠʥʠ ʚʠʟʥʘʯʘʚʩʷ ʥʘ ʦʩʥʦʚʽ ʧʨʠʧʫ-

ʱʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʦʜʥʦʛʦ ʨʝʡʩʫ.  

ʈʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʚʘʨʽʘʥʪʽʚ ʦʨʛʘʥʽʟʘʮʽʾ (ɹ) ʽ (ɺ) ʥʘ ʨʠʩ. 4.10ï4.11 ʩʚʽʜʯʘʪʴ, 

ʱʦ ʥʘʡʢʨʘʱʦʶ ʻ ʨʘʮʽʦʥʘʣʴʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʤʘʨʰʨʫʪʫ (ɹ), ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʚ ʫʩʽʭ ʜʽʘʧʘ-

ʟʦʥʘʭ ʯʘʩʫ ʜʦʙʠ ʤʝʥʰʠʡ ʯʘʩ ʯʝʢʘʥʥʷ.  

ʇʦʨʽʚʥʶʶʯʠ ʚʘʨʽʘʥʪʠ ʦʨʛʘʥʽʟʘʮʽʾ (ɹ) ʽ (ɸ), ʙʘʯʠʤʦ, ʱʦ ʚʘʨʽʘʥʪ (ɸ) ʭʘʨʘʢʪʝʨʠ-

ʟʫʻʪʴʩʷ ʤʝʥʰʠʤʠ ʘʙʦ ʦʜʥʘʢʦʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʩʫʤʘʨʥʦʛʦ ʯʘʩʫ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʥʘ 

ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫ ʧʨʦʪʷʛʦʤ ʜʥʷ (ʙʫʜʝʥʴ/ʚʠʭʽʜʥʠʡ) ʱʦʜʦ ʜʝʷʢʠʭ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ 

ʜʦʙʠ. ɸ ʡʦʛʦ ʥʝʟʤʽʥʥʦʶ ʥʝʛʘʪʠʚʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʻ ʙʣ̔ʴʰʘ ʢʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʘʨʽʘʥʪʦʤ (ɹ).  

ɽʢʦʥʦʤʽʯʥʫ ʦʮʽʥʢʫ ʤʝʪʦʜʠʢʠ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʘʨʰʨʫʪʘʭ 

ʄʇʊʉ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʜʣʷ ʚʘʨʽʘʥʪʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʤʘʨʰʨʫʪʫ (ɸ), 

(ɹ) ʽ (ɺ) ʧʨʦʚʝʜʝʤʦ ʰʣʷʭʦʤ ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʜʫʨʠ ʧʦʨʽʚʥʷʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʽ ʩʦʮʽʘ-

ʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʙʦʪʠ ʤʘʨʰʨʫʪʫ, ʷʢʽ ʤʘʶʪʴ ʨʽʯʥʠʡ ʪʝʨʤʽʥ ʟʙʦʨʫ ʜʘʥʠʭ, ʘ ʩʘ-

ʤʝ: ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ, ʢʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ ʫ ʙʫʜʥʽ ʡ ʚʠʭʽʜʥʽ ʦʢʨʝʤʦ, ʧʨʦʙʽʛ, ʦʙʩʷʛ 

ʽ ʚʘʨʪʽʩʪʴ ʚʠʪʨʘʪ ʧʘʣʴʥʦʛʦ, ʚʠʪʨʘʪʠ ɸʊʇ ʥʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʘʨʰʨʫʪʫ, ʦʙʩʷʛ ʧʝʨʝ-

ʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʩʫʤʘʨʥʠʡ ʯʘʩ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫ ʪʘ ʽʥ. 

(ʪʘʙʣ.4.9).  

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʜʽʷʣʴʥʦʩʪʽ ʤʘʨʰʨʫʪʫ ʚ ʷʢʦʩʪʽ ʝʪʘʣʦʥʫ ʨʦʟʛʣʷʥʝʤʦ 

ʨʘʮʽʦʥʘʣʴʥʠʡ ʚʘʨʽʘʥʪ ʦʨʛʘʥʽʟʘʮʽʾ ʤʘʨʰʨʫʪʫ (ɹ). ʈʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʜʣʷ ʚʘʨʽʘʥʪʽʚ 

(ɸ) ʽ (ɺ) ʫ ʚʠʛʣʷʜʽ ʨʽʟʥʠʮʽ ʟ ʝʪʘʣʦʥʦʤ ʚʽʜʦʙʨʘʟʠʤʦ ʫ ʪʘʙʣ. 4.10, ʚʠʢʣʶʯʠʚʰʠ ʟ ʥʝʾ 

ʧʦʢʘʟʥʠʢʠ, ʷʢʽ ʜʣʷ ʦʙʦʭ ʚʘʨʽʘʥʪʽʚ ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ (0). 
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           ʊʘʙʣʠʮʷ 4.9 ï ʇʦʢʘʟʥʠʢʠ ʜʽʷʣʴʥʦʩʪʽ ʜʣʷ ʚʘʨʽʘʥʪʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ɸ, ɹ, ɺ ʥʘ ʧʨʠʢ-

ʣʘʜʽ ʤʘʨʰʨʫʪʫ ˉ48-ʥ ʂʇ çʂʠʚʾʧʘʩʪʨʘʥʩè ʟʘ ʜʘʥʠʤʠ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ 2013 ʨʦʢʫ 

 ̄ ʇʦʢʘʟʥʠʢʠ ʜʽʷʣʴʥʦʩʪʽ ʤʘʨʰʨʫʪʫ 
ɺʘʨʽʘʥʪʠ ʦʨʛʘʥʽʟʘʮʽʾ ʤʘʨʰʨʫʪʫ 

ɸ ɹ ɺ 

1 

ʈʽʯʥʘ ʢʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ: 

ɹʫʜʥʽ 

ɺʠʭʽʜʥʽ ʜʥʽ 

33311 

23876 

9435 

29960 

20858 

9102 

22331 

17780 

4551 

2 

ʈʽʯʥʽ ʚʠʪʨʘʪʠ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʴʥʦʛʦ (37 ʣ/100 ʢʤ), ʫ ʪʦʤʫ 

ʯʠʩʣʽ, ʪʠʩ. ʣ: 

ɹʫʜʥʽ 

ɺʠʭʽʜʥʽ ʜʥʽ 

90,0 

64,5 

25,5 

80,9 

56,3 

24,6 

60,3 

48,0 

12,3 

3 

ʈʽʯʥʘ ʚʘʨʪʽʩʪʴ ʚʠʪʨʘʪ ʧʘʣʴʥʦʛʦ (16 ʛʨʥ/ʣ), ʫ ʪʦʤʫ ʯʠʩʣʽ, 

ʤʣʥ. ʛʨʥ: 

ɹʫʜʥʽ 

ɺʠʭʽʜʥʽ ʜʥʽ 

1,44 

1,032 

0,408 

1,294 

0,901 

0,393 

0,965 

0,768 

0,197 

4 

ʈʽʯʥʠʡ ʦʙʩʷʛ ʧʝʨʝʚʝʟʝʥʴ, ʫ ʪʦʤʫ ʯʠʩʣʽ, ʤʣʥ. ʯʦʣ.: 

ɹʫʜʥʽ 

ɺʠʭʽʜʥʽ ʜʥʽ 

3,408 

2,243 

1,165 

3,408 

2,243 

1,165 

3,408 

2,243 

1,165 

5 

ʈʽʯʥʠʡ ʦʙʩʷʛ ʧʝʨʝʚʝʟʝʥʴ ʧʣʘʪʦʩʧʨʦʤʦʞʥʠʭ ʧʘʩʘʞʠʨʽʚ ʥʘ 

ʤʘʨʰʨʫʪʽ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ, ʤʣʥ. ʯʦʣ., ʘ ʩʘʤʝ: 40% 

(ʜʘʥʽ ʂʇ çʂʠʾʚʧʘʩʪʨʘʥʩè) 

1,363 1,363 1,363 

6 

ʈʽʯʥʠʡ ʦʙʩʷʛ ʧʝʨʝʚʝʟʝʥʴ ʧʽʣʴʛʦʚʠʭ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʘʨʨhʫʪʽ 

ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ, ʤʣʥ. ʯʦʣ., ʘ ʩʘʤʝ: 

60% (ʜʘʥʽ ʂʇ çʂʠʾʚʧʘʩʪʨʘʥʩè) 

2,045 2,045 2,045 

7 
ʈʽʯʥʘ ʚʠʨʫʯʢʘ ʚʽʜ ʧʝʨʝʚʝʟʝʥʴ ʧʣʘʪʦʩʧʨʦʤʦʞʥʠʭ ʧʘʩʘʞʠʨʽʚ 

ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ (40%) ʧʨʠ ʪʘʨʠʬʽ 3 ʛʨʥ, ʤʣʥ. ʛʨʥ 
4,089 4,089 4,089 

8 

ʈʽʯʥʽ ʚʠʪʨʘʪʠ ɸʊʇ ʥʘ ʨʦʙʦʪʫ ʤʘʨʰʨʫʪʫ ˉ48-ʥ ʂʇ çʂʠʾʚ-

ʧʘʩʪʨʘʥʩè, ʨʦʟʨʘʭʦʚʘʥʽ ʟʘ ʫʤʦʚʠ, ʱʦ ʯʘʩʪʢʘ ʧʘʣʴʥʦʛʦ 

ʩʢʣʘʜʘʻ 35%, ʤʣʥ. ʛʨʥ 

4,114 3,697 2,757 

9 

ʈʽʟʥʠʮʷ ʤʽʞ ʨʽʯʥʦʶ ʚʠʨʫʯʢʦʶ ʚʽʜ ʧʝʨʝʚʝʟʝʥʴ ʧʣʘʪʦʩʧʨʦ-

ʤʦʞʥʠʭ ʧʘʩʘʞʠʨʽʚ ʽ ʨʽʯʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ɸʊʇ ʥʘ ʨʦʙʦʪʫ 

ʤʘʨʰʨʫʪʫ ˉ48-ʥ ʂʇ çʂʠʾʚʧʘʩʪʨʘʥʩè, ʤʣʥ. ʛʨʥ 
ï0,025 0,392 1,332 

10 

ʈʽʯʥʠʡ ʦʙʩʷʛ ʯʘʩʫ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʊɿ ʥʘ ʟʫʧʠʥʢʘʭ, ʫ 

ʪʦʤʫ ʯʠʩʣʽ, ʤʣʥ. ʧʘʩ/ʛʦʜ:  

ɹʫʜʥʽ 

ɺʠʭʽʜʥʽ ʜʥʽ 

0,322 

0,199 

0,123 

0,37 

0,229 

0,141 

0,513 

0,268 

0,245 

11 

ʏʘʩʪʦʪʥʽʩʪʴ ʥʝʢʦʤʬʦʨʪʥʠʭ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʧʦʚʥʝʥ-

ʥʷ ʩʘʣʦʥʫ (ʧʦʥʘʜ 0,65) ʥʘ ʧʝʨʝʛʦʥʘʭ ʨʝʡʩʽʚ ʤʘʨʰʨʫʪʫ ʧʨʦ-

ʪʷʛʦʤ ʜʥʷ (ʙʫʜʝʥʴ/ʚʠʭʽʜʥʠʡ) ʜʣʷ ʚʘʨʽʘʥʪʫ ʦʨʛʘʥʟ̔ʘʮʽʾ ɺ 

0 0 0,061/0,381 
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 ʊʘʙʣʠʮʷ 4.10 ï ɸʥʘʣʽʟ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʽʷʣʴʥʦʩʪʽ ʚʘʨʽʘʥʪʽʚ ʦʨʛʘʥʽʟʘʮʽʾ 

ʤʘʨʰʨʫʪʫ (ɸ) ʽ (ɺ) ʫ ʚʠʛʣʷʜʽ ʨʽʟʥʠʮʽ ʟ ʨʘʮʽʦʥʘʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ (ɹ) 

 

 ̄
ʇʦʢʘʟʥʠʢʠ ʜʽʷʣʴʥʦʩʪʽ ʤʘʨʰʨʫʪʫ (ʨʽʟʥʠʮʷ ʟ ʝʪʘʣʦʥʦʤ ʦʨʛʘʥʽ-

ʟʘʮʽʾ (ɹ)) 

ɺʘʨʽʘʥʪʠ ʦʨʛʘʥʽʟʘʮʽʾ ʤʘ-

ʨʰʨʫʪʫ 

ɸ ɺ 

1 ʈʽʯʥʘ ʢʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ, ʦʜ.  3351 -7629 

2 ʈʽʯʥʠʡ ʧʨʦʙʽʛ, ʤʣʥ. ʢʤ  0,025 -0,055 

3 ʈʽʯʥʽ ʚʠʪʨʘʪʠ ʧʘʣʴʥʦʛʦ, ʪʠʩ. ʣ  9,1 -20,6 

4 ʈʽʯʥʘ ʚʘʨʪʽʩʪʴ ʚʠʪʨʘʪ ʧʘʣʴʥʦʛʦ, ʤʣʥ. ʛʨʥ  0,146 -0,329 

9 

ʈʽʯʥʽ ʚʠʪʨʘʪʠ ɸʊʇ ʥʘ ʨʦʙʦʪʫ ʤʘʨʰʨʫʪʫ ˉ48-ʥ ʂʇ çʂʠʾʚʧʘʩ-

ʪʨʘʥʩè, ʨʦʟʨʘʭʦʚʘʥʽ ʟʘ ʫʤʦʚʠ, ʱʦ ʯʘʩʪʢʘ ʧʘʣɹʥʦʛʦ ʩʢʣʘʜʘʻ 

35%, ʤʣʥ. ʛʨʥ 

0,417 -0,94 

10 
ʈʽʯʥʠʡ ʦʙʩʷʛ ʯʘʩʫ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʊɿ ʥʘ ʟʫʧʠʥʢʘʭ, ʤʣʥ. 

ʧʘʩ/ʛʦʜ:  

-0,048 

 

0,143 

 

11 

ʏʘʩʪʦʪʥ̔ʩʪʴ ʥʝʢʦʤʬʦʨʪʥʠʭ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʧʦʚʥʝʥʥʷ 

ʩʘʣʦʥʫ (ʧʦʥʘʜ 0,65) ʥʘ ʧʝʨʝʛʦʥʘʭ ʨʝʡʩʽʚ ʤʘʨʰʨʫʪʫ ʧʨʦʪʷʛʦʤ 

ʜʥʷ (ʙʫʜʝʥɹ/ʚʠʭʽʜʥʠʡ) ʜʣʷ ʚʘʨʽʘʥʪʫ ʦʨʛʘʥʽʟʘʮʽʾ ɺ 

 

0 

 

0,061/0,381 

 

ʈʦʟʛʣʷʥʫʚʰʠ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʪʘʙʣ. 4.10 ʱʦʜʦ ʚʘʨʽʘʥʪʫ ʦʨʛʘʥʽʟʘʮʽʾ ʤʘʨʰʨʫʪʫ 

(ɸ), ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʚʠʥʠʢʣʦ ʧʦʟʘʧʣʘʥʦʚʝ ʟʤʝʥʰʝʥʥʷ ʨʽʯʥʦʛʦ ʦʙʩʷʛʫ ʯʘʩʫ 

ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʊɿ ʥʘ ʟʫʧʠʥʢʘʭ ʥʘ 13% (0,048 ʤʣʥ. ʛʦʜʠʥ), ʘ ʯʘʩʪʦʪʥʽʩʪʴ ʥʝʢʦʤ-

ʬʦʨʪʥʠʭ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ (ʧʦʥʘʜ 0,65) ʥʘ ʧʝʨʝʛʦʥʘʭ ʨʝʡʩʽʚ 

ʤʘʨʰʨʫʪʫ ʥʝ ʟʤʽʥʠʣʘ ʩʚʦʛʦ ʟʥʘʯʝʥʥʷ (0). ɺʦʜʥʦʯʘʩ, ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦʢʘʟʘʣʠ 

ʩʚʦʻ ʟʨʦʩʪʘʥʥʷ. 

ʊʘʢ ʨʽʯʥʘ ʚʘʨʪʽʩʪʴ ʚʠʪʨʘʪ ʧʘʣʴʥʦʛʦ ʟʨʦʩʣʘ ʥʘ 0,146 ʤʣʥ. ʛʨʥ (11,3%), ʘ ʨʽʯʥʽ 

ʚʠʪʨʘʪʠ ɸʊʇ ʥʘ ʨʦʙʦʪʫ ʤʘʨʰʨʫʪʫ ʟʙʽʣʴʰʠʣʠʩʷ ʥʘ 0,417 ʤʣʥ. ʛʨʥ (11,3%).   

ɺʨʘʭʦʚʫʁ ʯʠ, ʱʦ ʪʘʢʠʡ ʚʧʣʠʚ ʥʘ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʡ ʝʢʦʥʦʤʽʢʠ ʧʨʠʟʚʝʣʦ ʨʽʯʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʥʘ 11,2% (3351 ʨʝʡʩ), ʩʣʽʜ ʫ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʟʥʘ-

ʭʦʜʠʪʠ ʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʽʣʴʢʠ ʨʘʮʽʦʥʘʣʴʥʠʡ ʚʘʨʽʘʥʪ ʦʨʛʘʥʽʟʘʮʽʾ, ʷʢʠʡ ʥʘʜʘʩʪʴ ʨʽ-

ʯʥʫ ʝʢʦʥʦʤʽʶ ʚʠʪʨʘʪ ʥʘ ʧʘʣʴʥʝ ʽ ʟʤʝʥʰʠʪʴ ʨʽʯʥʽ ʚʠʪʨʘʪʠ ɸʊʇ ʥʘ ʨʦʙʦʪʫ ʤʘʨʰʨʫʪʫ.  

ʊʝʧʝʨ ʨʦʟʛʣʷʥʝʤʦ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʪʘʙʣ. 4.10 ʱʦʜʦ ʚʘʨʽʘʥʪʫ ʦʨʛʘʥʽʟʘʮʽʾ ʤʘʨ-

ʰʨʫʪʫ ɺ (ʜʽʶʯʠʡ ʚʘʨʽʘʥʪ), ʢʦʣʠ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʤʝʥʫh ʥʘ 25,46 % (7629 ʨʝʡʩʽʚ) ʨʽʯ-

ʥʫ ʢʽʣʴʢʽʩʪʴ ʨʝʡʩʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʘʮʽʦʥʘʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ ʦʨʛʘʥʽʟʘʮʽʾ (ɹ).  



145 

 

ʗʢ ʚʠʜʥʦ ʽʟ ʧʦʢʘʟʥʠʢʽʚ ʪʘʙʣ. 4.10, ʟʥʘʯʥʦ ʧʦʛʽʨʰʫʶʪʴʩʷ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʧʝ-

ʨʝʚʝʟʝʥʥʷ ʡ ʧʦʣʽʧʰʫʶʪʴʩʷ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ.  

ʉʧʦʯʘʪʢʫ ʨʦʟʛʣʷʥʝʤʦ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ, ʘ ʩʘʤʝ: ʨʽʯʥʠʡ ʦʙʩʷʛ ʯʘʩʫ ʯʝ-

ʢʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʊɿ ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫ ʟʙʽʣʴʰʠʚʩʷ ʥʘ 38,6% (0,143 ʤʣʥ. ʛʦʜʠʥ), 

ʯʘʩʪʦʪʥ̔ʩʪʴ ʥʝʢʦʤʬʦʨʪʥʠʭ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ (ʧʦʥʘʜ 0,65) ʥʘ 

ʧʝʨʝʛʦʥʘʭ ʨʝʡʩʽʚ ʤʘʨʰʨʫʪʫ ʩʷʛʘʻ ʟʥʘʯʝʥʴ 0,061/0,381 (ʙʫʜʝʥʴ/ʚʠʭʽʜʥʠʡ).  

ʋ ʮʝ ʟʥʘʯʝʥʥʷ ʯʘʩʪʦʪʥʦʩʪʽ ʚʭʦʜʠʪʴ ʜʽʘʧʘʟʦʥ 0,91ï1 ʟ ̔ʟʥʘʯʝʥʥʷʤ ʯʘʩʪʦʩʪʽ 

0,003, ʷʢʠʡ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʽʜʤʦʚʠ ʫ ʧʦʩʘʜʮʽ ʧʘʩʘʞʠʨʽʚ ʫ ʊɿ ʥʘ ʟʫʧʠʥʮʽ ʚʥʘʩʣʽʜʦʢ ʧʝ-

ʨʝʧʦʚʥʝʥʥʷ ʡʦʛʦ ʩʘʣʦʥʫ.  

ʆʢʨʽʤ ʪʦʛʦ, ʚ ʜʽʘʧʘʟʦʥʘʭ ʜʦʙʠ 21ï23, ʚʠʭʽʜʥʠʡ ʜʝʥʴ, ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠ-

ʨʽʚ ʢʦʤʫʥʘʣʴʥʠʤ ʧʝʨʝʚʽʟʥʠʢʦʤ ʚʟʘʛʘʣʽ ʚʽʜʩʫʪʥʻ. 

ʊʝʧʝʨ ʨʦʟʛʣʷʥʝʤʦ ʟʤʽʥʠ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʘ ʩʘʤʝ: ʨʽʯʥʘ ʚʘʨʪʽʩʪʴ ʚʠʪʨʘʪ 

ʧʘʣʴʥʦʛʦ ʟʤʝʥʰʠʣʘʩʷ ʥʘ 25,4% (0,329 ʤʣʥ. ʛʨʥ), ʨʽʯʥʽ ʚʠʪʨʘʪʠ ɸʊʇ ʥʘ ʨʦʙʦʪʫ ʤʘʨʰ-

ʨʫʪʫ ʟʤʝʥʰʠʣʠʩʷ ʥʘ 25,4% (0,94 ʤʣʥ. ʛʨʥ).  

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʪʘʢʠʡ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʡ ʝʢʦʥʦʤʽʢʠ ʧʨʠʟ-

ʚʝʣʦ ʨʽʯʥʝ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʥʘ 25,46% (7629 ʨʝʡʩʽʚ), ʩʣʽʜ ʫ ʧʨʘʢʪʠʯʥʽʡ ʜʽ-

ʷʣʴʥʦʩʪʽ ʟʥʘʭʦʜʠʪʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʽʣʴʢʠ ʨʘʮʽʦʥʘʣʴʥʠʡ ʚʘʨʽʘʥʪ ʦʨʛʘʥʽʟʘʮʽʾ, ʘ 

ʟʙʽʣʴʰʝʥʥʷ ʧʨʠ ʮʴʦʤʫ ʨʽʯʥʠʭ ʚʠʪʨʘʪ ʥʘ ʧʘʣʴʥʝ ʥʘ 25,4% (0,329 ʤʣʥ. ʛʨʥ) ʽ ʨʽʯʥʠʭ 

ʚʠʪʨʘʪ ɸʊʇ ʥʘ ʨʦʙʦʪʫ ʤʘʨʰʨʫʪʫ ʥʘ 25,4% (0,94 ʤʣʥ. ʛʨʥ) ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʧʣʘʪʫ ʟʘ 

ʚʽʜʩʫʪʥʽʩʪʴ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ.  

ʅʘʛʣʷʜʥʽʰʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʽʚ ʜʽʷʣʴʥʦʩʪʽ ʚʘʨʽʘʥʪʽʚ 

ʦʨʛʘʥʽʟʘʮʽʾ ʤʘʨʰʨʫʪʫ (ɸ) ʽ (ɺ) ʫ ʚʠʛʣʷʜʽ ʨʽʟʥʠʮʽ ʟ ʨʘʮʽʦʥʘʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ (ɹ) (ʪʘʙʣ. 

4.10) ʧʨʝʜʩʪʘʚʣʝʥʦ ʛʽʩʪʦʛʨʘʤʘʤʠ (ʨʠʩ.4.12ï 4.13).  

ɿ ʛʽʩʪʦʛʨʘʤʠ ʥʘ ʨʠʩ. 4.12  ʚʩʪʘʥʦʚʣʝʥʦ ʭʘʨʘʢʪʝʨ ʚʧʣʠʚʫ ʥʘ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟ-

ʥʠʢʠ ʟʙʽʣʴʰʝʥʥʷ ʨʽʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʚʽʜʥʦʩʥʦ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʦʨʛʘʥʽʟʘʮʽʾ 

(ɹ), ʘ ʩʘʤʝ: ʟʙʽʣʴʰʝʥʥʷ ʨʽʯʥʠʭ ʚʠʪʨʘʪ ʥʘ ʧʘʣʴʥʝ ʡ ʨʽʯʥʠʭ ʚʠʪʨʘʪ ɸʊʇ ʥʘ ʨʦʙʦʪʫ ʤʘ-

ʨʰʨʫʪʫ ʜʣʷ ʚʘʨʽʘʥʪʫ ʦʨʛʘʥʽʟʘʮʽʾ (ɸ) ʽ ʟʤʝʥʰʝʥʥʷ ʪʠʭ ʞʝ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʚʘʨʽʘʥʪʫ ʦʨ-

ʛʘʥʽʟʘʮʽʾ (ɺ).  
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ʇʦʨʽʚʥʷʥʥʷ ʨʽʯʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʘʨʽʘʥʪʽʚ 

ʦʨʛʘʥʽʟʘʮʽʾ ʤʘʨʰʨʫʪʫ ɸ ʽ  ɺ ʚʽʜʥʦʩʥʦ ʦʧʪʠʤʘʣʴʥʦʛʦ 
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 ʈʠʩʫʥʦʢ 4.12 ï ɻʽʩʪʦʛʨʘʤʘ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ ʨʽʯʥʠʭ ʚʠʪʨʘʪ ʥʘ ʧʘ-

ʣʴʥʝ ʪʘ ʥʘ ʨʦʙʦʪʫ ʤʘʨʰʨʫʪʫ (ˉ48-ʥ ʂʇ çʂʠʾʚʧʘʩʪʨʘʥʩè) ʫ ʚʠʛʣʷʜʽ ʨʽʟʥʠʮʽ ʟ ʦʧʪʠʤʘ-

ʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ (ɹ) ʜʣʷ ʚʘʨʽʘʥʪʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ɸ, ɹ, ɺ 

 

ɻʽʩʪʦʛʨʘʤʠ ʥʘ ʨʠʩ. 4.13 ï 4.15 ʟʦʙʨʘʞʫʶʪʴ ʚʧʣʠʚ ʥʘ ʩʦʮʽʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʟʙʽ-

ʣʴʰʝʥʥʷ ʨʽʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʚʽʜʥʦʩʥʦ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʦʨʛʘʥʽʟʘʮʽʾ (ɹ), ʘ 

ʩʘʤʝ: ʥʘʜʣʠʰʢʦʚʘ ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ (ʟʤʝʥʰʝʥʥʷ ʨʽʯʥʠʭ ʚʠʪʨʘʪ ʯʘʩʫ ʯʝʢʘʥʥʷ ʧʘʩʘ-

ʞʠʨʽʚ ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫ ʚ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʟʘʧʣʘʥʦʚʘʥʠʭ ʽ ʟʙʝʨʽʛʘʥʥʷ ʢʦʝʬʽʮʽʻ-

ʥʪʫ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ ʥʘ ʟʘʧʣʘʥʦʚʘʥʦʤʫ ʨʽʚʥʽ) ʜʣʷ ʚʘʨʽʘʥʪʫ ʦʨʛʘʥʽʟʘʮʽʾ (ɸ), ʘ ʧʨʠ 

ʟʤʝʥh ʝʥʥʽ ʨʽʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʚʽʜʥʦʩʥʦ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʦʨʛʘʥʽʟʘʮʽʾ (ɹ) ï 

ʚʪʨʘʪʘ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ (ʟʥʘʯʥʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʪʠʭ ʞʝ ʧʦʢʘʟʥʠʢʽʚ) ʜʣʷ ʚʘʨʽʘʥʪʫ ʦʨ-

ʛʘʥ̔ʟʘʮʽʾ (ɺ).                                                                                                              
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ʇʦʨʽʚʥʷʥʥʷ ʨʽʯʥʠʭ ʚʠʪʨʘʪ ʯʘʩʫ ʯʝʢʘʥʥʷ 

ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʢʘʭ ʊɿ ʜʣʷ ʚʘʨʽʘʥʪʽʚ 

ʦʨʛʘʥʽʟʘʮʽʾ ʤʘʨʰʨʫʪʫ ɸ, ɹ, ɺ ʚʽʜʥʦʩʥʦ 
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 ʈʠʩʫʥʦʢ 4.13 ï ɻʽʩʪʦʛʨʘʤʘ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ ʨʽʯʥʠʭ ʚʠʪʨʘʪ ʯʘʩʫ 

ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫ (ˉ48-ʥ ʂʇ çʂʠʾʚʧʘʩʪʨʘʥʩè) ʫ ʚʠʛʣʷʜʽ ʨʽʟ-

ʥʠʮʽ ʟ ʨʘʮʽʦʥʘʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ (ɹ) ʜʣʷ ʚʘʨʽʘʥʪʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ɸ, ɹ, ɺ 

 

 

ɹʫʜʥʽʡ ʜʝʥʴ. ʏʘʩʪʽʩʪʴ ʥʝʢʦʤʬʦʨʪʥʠʭ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʫ 

ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ ʥʘ ʧʝʨʝʛʦʥʘʭ ʤʘʨʰʨʫʪʫ ʜʣʷ ʚʘʨʽʘʥʪʽʚ 

ʦʨʛʘʥʽʟʘʮʽʾ ɸ, ɹ, ɺ ʚʽʜʥʦʩʥʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ɹ
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ʏʘʩʪʽʩʪʴ ʥʝʢʦʤʬʦʨʪʥʠʭ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ 

 
 

 ʈʠʩʫʥʦʢ 4.14 ï ɹʫʜʝʥʴ. ɻʽʩʪʦʛʨʘʤʘ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ ʯʘʩʪʦʪʥʦʩʪʽ 

ʥʝʢʦʤʬʦʨʪʥʠʭ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ ʥʘ ʧʝʨʝʛʦʥʘʭ ʤʘʨʰʨʫʪʫ 

(ˉ48-ʥ ʂʇ çʂʠʾʚʧʘʩʪʨʘʥʩè) ʫ ʚʠʛʣʷʜʽ ʨʽʟʥʠʮʽ ʟ ʨʘʮʽʦʥʘʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ (ɹ) ʜʣʷ ʚʘ-

ʨʽʘʥʪʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ɸ, ɹ, ɺ 
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ɺʠʭʽʜʥʠʡ ʜʝʥʴ. ʏʘʩʪʽʩʪʴ ʥʝʢʦʤʬʦʨʪʥʠʭ ʟʥʘʯʝʥʴ 

ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ ʥʘ ʧʝʨʝʛʦʥʘʭ 

ʤʘʨʰʨʫʪʫ ʜʣʷ ʚʘʨʽʘʥʪʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ɸ, ɹ, ɺ 
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ʏʘʩʪʽʩʪʴ ʥʝʢʦʤʬʦʨʪʥʠʭ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ 

 
 

 ʈʠʩʫʥʦʢ 4.15 ï ɺʠʭʽʜʥʠʡ ʜʝʥʴ. ɻʽʩʪʦʛʨʘʤʘ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ ʯʘʩ-

ʪʦʪʥʦʩʪʽ ʥʝʢʦʤʬʦʨʪʥʠʭ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ ʥʘ ʧʝʨʝʛʦʥʘʭ ʤʘʨh -

ʨʫʪʫ (ˉ48-ʥ ʂʇ çʂʠʾʚʧʘʩʪʨʘʥʩè) ʫ ʚʠʛʣʷʜʽ ʨʽʟʥʠʮʽ ʟ ʨʘʮʽʦʥʘʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ (ɹ) ʜʣʷ 

ʚʘʨʽʘʥʪʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ɸ, ɹ, ɺ  

 

ʈʦʟʛʣʷʜʘʶʯʠ ʛʽʩʪʦʛʨʘʤʠ (ʨʠʩ.4.12ï4.15) ʨʘʟʦʤ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʦʟ-

ʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʘʨʰʨʫʪʘʭ ʄʇʊʉ ʟʘ ʢʨʠʪʝʨʽ-

ʷʤʠ ʷʢʦʩʪʽ ʜʘʻ ʟʤʦʛʫ ʟʥʘʭʦʜʠʪʠ ʨʘʮʽʦʥʘʣʴʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʜʣʷ ʜʽʶʯʦʛʦ ʤʘʨʨhʫʪʫ. 

ɹʫʜʴ-ʷʢʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʝʾ ʫ ʙʽʢ ʟʤʝʥʰʝʥʥʷ ʘʙʦ ʟʙʽʣʴʰʝʥʥʷ ʨʽʯʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʨʝʡʩʽʚ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʘʙʦ ʩʦʮʽʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ.  

ʆʪʞʝ, ʥʘʷʚʥʠʡ ʚʘʨʽʘʥʪ, ʧʨʠ ʚʠʙʦʨʽ ʚʘʨʽʘʥʪʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʨʝʡʩʽʚ ʤʘʨʰ-

ʨʫʪʫ, ʥʝ ʤʘʻ ʨʦʟʛʣʷʜʘʪʠʩʷ ʚʟʘʛʘʣʽ. ɿʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ, ʚʽʜʥʦʩʥʦ ʨʘʮʽʦʥʘʣʴʥʦ-

ʛʦ, ʧʨʠ ʟʘʙʝʟʧʝʯʝʥʥʽ ʩʦʮʽʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʥʘʜʥʦʨʤʦʚʦʛʦ ʟʨʦʩʪʘʥ-

ʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʚʠʪʨʘʪ, ʱʦ ʻ ʥʝʧʨʠʡʥʷʪʥʠʤ. 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʦʜʝʣʽ ʚ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʦ ʨʦʟʨʘʭʫʥʢʠ ʜʣʷ ʦʜʥʦʛʦ 

ʤʘʨʰʨʫʪʫ, ʘ ʾʾ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʧʽʜʪʚʝʨʜʞʝʥʘ ʘʢʪʘʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 

ʧʝʨʝʚʽʟʥʠʢʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʣʝʥʦ ʥʦʚʫ ʤʝʪʦʜʠʢʫ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʥʘ 

ʤʘʨʰʨʫʪʘʭ ʄʇʊʉ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʷʢʘ ʻ ʚʠʨʽʰʝʥʥʷʤ ʦʩʪʘʥʥʴʦʾ 

ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ. 
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4.4 ɺʠʩʥʦʚʢʠ ʟ ʨʦʟʜʽʣʫ 4  

 

1. ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʘʨʰʨʫʪʘʭ 

ʄʇʊʉ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʷʢʦʩʪʽ. 

2. ɺʠʢʦʥʘʥʦ ʧʝʨʝʚʽʨʢʫ ʤʝʪʦʜʠʢʠ ʥʘ ʨʝʘʣʴʥʦʤʫ ʤʘʨʰʨʫʪʽ ʚʽʜʥʦʩʥʦ ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʪʨʝʙʠ ʚ ʧʝʨʝʚʝʟʝʥʥʽ ʧʘʩʘʞʠʨʽʚ ʪʘ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʜʘ-

ʥʦʾ ʧʦʪʨʝʙʠ, ʟʜʽʡʩʥʝʥʦ ʨʦʟʨʘʭʫʥʦʢ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ ʥʘ ʤʘʨʰʨʫʪʽ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 

ʊʆ (ʄɸɿ-103) ʢʦʤʫʥʘʣʴʥʦʛʦ ʧʝʨʝʚʽʟʥʠʢʘ, ʩʝʟʦʥʫ ʨʦʢʫ, ʜʥʽʚ ʪʠʞʥʷ (ʙʫʜʝʥʴ, ʚʠʭʜ̔-

ʥʠʡ), ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ.  

3. ʈʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʥʠʢʽʚ ʪʨʘʥʩʧʦʨʪʥʦʾ ʨʦʙʦʪʠ ʥʘ ʤʘʨʰʨʫʪʽ ˉ48-ʥ ʧʨʠ ʚʠʢʦ-

ʨʠʩʪʘʥʥʽ ʘʚʪʦʙʫʩʽʚ ʤʘʨʢʠ ʄɸɿ-103 ʚ ʩʝʟʦʥʽ (ʟʠʤʘ-ʦʩʽʥʴ 2013ʨʦʢʫ), ʷʢʽ ʩʚʽʜʯʘʪʴ, ʱʦ 

ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʫʚʘʪʠ 82 ʨʝʡʩʠ ʫ ʙʫʜʝʥʴ  ʽ 73 ʫ ʚʠʭʽʜʥʠʡ  ʜʝʥʴ ʟ̔ ʚʽʜʧʦʚʽʜʥʠʤʠ ʽʥʪʝ-

ʨʚʘʣʘʤʠ ʚ ʢʦʞʥʦʤʫ ʟ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ.  ʇʨʠ ʮʴʦʤʫ ʟʘʧʣʘʥʦʚʘʥʘ ʷʢʽʩʪʴ ʧʝʨʝʚʝ-

ʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʷʢ ʫ ʩʘʣʦʥʽ ʊʆ ʥʘ ʢʦʞʥʦʤʫ ʽʟ ʧʝʨʝʛʦʥʽʚ, ʪʘʢ ʽ ʥʘ ʢʦ-

ʞʥʽʡ ʟʫʧʠʥʮʽ ʤʘʨʰʨʫʪʫ.  

4. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ ʩʦʮʘ̔ʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ 

ʝʬʝʢʪ ʙʫʜʝ ʜʦʩʷʛʥʫʪʦ ʚ ʨʘʟʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʤʘʨʨhʫʪʫ, ʷʢʘ 

ʥʘʜʘʻ ʨʽʯʥʫ ʝʢʦʥʦʤʽʶ ʚʠʪʨʘʪ ʥʘ ʧʘʣʠʚʦ ʪʘ ʟʘʛʘʣʴʥʠʭ ʚʠʪʨʘʪ ʥʘ ʨʦʙʦʪʫ ʤʘʨʰʨʫʪʫ ʧʨʠ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʩʦʮʽʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʅʘʷʚʥʠʡ ʚʘʨʽʘʥʪ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʘʨʰʨʫʪʫ 

ʧʨʠ ʤʝʥʰʠʭ ʚʠʪʨʘʪʘʭ ʥʘ ʡʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʩʫʪʪʻʚʠʤ ʧʦʨʫʰʝʥʥʷʤ 

ʩʦʮʽʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ: ʨʽʯʥʠʡ ʦʙʩʷʛ ʯʘʩʫ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʊɿ ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰ-

ʨʫʪʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʘʮʽʦʥʘʣʴʥʠʤ ʙʽʣʴʰʠʡ ʥʘ 38,6% (0,143 ʤʣʥ. ʛʦʜʠʥ), ʯʘʩʪʦʪʥ̔ ʩʪʴ 

ʥʝʢʦʤʬʦʨʪʥʠʭ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ (ʧʦʥʘʜ 0,65) ʥʘ ʧʝʨʝʛʦʥʘʭ 

ʨʝʡʩʽʚ ʤʘʨʰʨʫʪʫ ʩʷʛʘʻ ʟʥʘʯʝʥʴ 0,061/0,381 (ʙʫʜʝʥʴ/ʚʠʭʽʜʥʠʡ).  ʋ ʮʝ ʟʥʘʯʝʥʥʷ ʯʘʩʪʦʪʥʦʩʪʽ 

ʚʭʦʜʠʪʴ ʜʽʘʧʘʟʦʥ 0,91ï1 ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ, ʚ ʷʢʦʤʫ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʚ̔ -

ʜʤʦʚʠ ʚ ʧʦʩʘʜʮʽ ʧʘʩʘʞʠʨʽʚ ʜʦ ʊɿ ʥʘ ʟʫʧʠʥʮʽ ʚʥʘʩʣʜ̔ʦʢ ʧʝʨʝʧʦʚʥʝʥʥʷ ʡʦʛʦ ʩʘʣʦʥʫ, ʘ 

ʪʘʢʦʞ ʚʽʜʩʫʪʥʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʚ ʜʽʘʧʘʟʦʥʘʭ ʜʦʙʠ 21ï23 ʫ ʚʠʭʽʜʥʠʡ 

ʜʝʥʴ.  

   



150 

 
ɺʀʉʅʆɺʂʀ 

 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʦ ʪʝʦʨʝʪʠʯʥʝ ʫʟʘʛʘʣʴʥʝʥʥʷ ʡ ʥʦʚʝ ʚʠʨʽʰʝʥʥʷ 

ʥʘʫʢʦʚʦʾ ʟʘʜʘʯʽ, ʷʢʘ ʧʦʣʷʛʘʻ ʚ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʥʘ 

ʤʘʨʰʨʫʪʘʭ ʄʇʊʉ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʷʢʦʩʪʽ. 

ɿʜʽʡʩʥʝʥʽ ʫ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʶʪʴ ʟʤʦʛʫ ʟʨʦʙʠʪʠ ʪʘʢʽ ʚʠ-

ʩʥʦʚʢʠ: 

1. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʤʝʪʦʜʽʚ ʫʨʘʭʫʚʘʥʥʷ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ ʧʨʠ ʧʝʨʝʚʝʟʝʥʥʽ ʧʘ-

ʩʘʞʠʨʽʚ ʤʽʩʴʢʠʤ ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʠʪʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʤʘʨʰʨʫʪʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʪʝʨʝʩʽʚ ʥʝ ʪʽʣʴʢʠ ʧʝʨʝʚʽʟʥʠʢʽʚ, ʘʣʝ ʡ ʧʘʩʘʞʠ-

ʨʽʚ, ʧʨʠ ʷʢʽʡ ʟʘʙʝʟʧʝʯʫʚʘʣʘʩʴ ʙʠ ʷʢʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʟôʷʚʠʣʘʩʷ ʙ ʤʦʞʣʠ-

ʚʽʩʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʥʝʾ ʡ ʢʦʥʪʨʦʣʶʚʘʪʠ, ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ.  

2. ʈʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʤʽ-

ʩʴʢʠʤ ʛʨʦʤʘʜʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ. ʉʬʦʨʤʫʣʴʦʚʘʥʦ ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʦʙʩʣʫ-

ʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʱʦ ʚʠʷʚʣʷʶʪʴ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚ ʧʘʩʘʞʠʨʽʚ ʧʨʠ ʢʦʨʠʩʪʫʚʘʥʥʽ 

ʤʘʨʰʨʫʪʦʤ ʄʇʊʉ. ʊʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʻ: ʩʫʤʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ, ʷʢʠʤ ʙʫʣʦ 

ʚʽʜʤʦʚʣʝʥʦ ʚ ʧʦʩʘʜʮʽ ʚ ʊʆ, ʱʦ ʧʨʘʮʶʚʘʣʠ ʥʘ ʤʘʨʰʨʫʪʽ ʧʨʦʪʷʛʦʤ ʜʦʙʠ, ʚʥʘʩʣʽʜʦʢ ʾʭ 

ʧʝʨʝʧʦʚʥʝʥʥʷ; ʩʫʤʘʨʥʠʡ ʯʘʩ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʘʤʠ ʊʆ ʥʘ ʟʫʧʠʥʢʘʭ ʤʘʨʰʨʫʪʫ, 

ʧʦʚôʷʟʘʥʠʡ ʽʟ ʧʦʨʫʰʝʥʥʷʤʠ ʨʦʟʢʣʘʜʫ ʨʫʭʫ; ʟʜʽʡʩʥʝʥʽ ʩʫʤʘʨʥʽ ʧʘʩʘʞʠʨʦ-ʢʽʣʦʤʝʪʨʠ 

ʥʘ ʧʝʨʝʛʦʥʘʭ ʤʘʨʰʨʫʪʫ ʟ ʧʦʨʫʰʝʥʥʷʤ ʢʦʤʬʦʨʪʥʦʩʪʽ ʧʦʾʟʜʢʠ (ʟ ʧʝʨʝʚʠʱʝʥʥʷʤ ʤʘʢ-

ʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽ̒ ʥʪʘ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ ʊʆ).  

3. ʋʜʦʩʢʦʥʘʣʝʥʦ ʪʘʙʣʠʯʥʠʡ ʤʝʪʦʜ ʚʠʤʽʨʫ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ ʤʘʨʰʨʫʪʫ ʄʇʊʉ 

ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʫ ʤʝʪʦʜʠʢʫ ʚʠʚʯʝʥʥʷ ʧʦʧʠʪʫ ʥʘʩʝʣʝʥʥʷ ʥʘ ʧʝʨʝʚʝʟʝʥʥʷ. ɼʘʥʘ 

ʤʝʪʦʜʠʢʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʥʘʙʦʨʦʤ ʨʝʟʫʣʴʪʫʶʯʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʥʝʟʘʣʝʞʥʠʭ ʚʽʜ ʨʦʟʢʣʘʜʫ 

ʨʫʭʫ ʽ ʤʘʨʢʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʧʦʰʫʢʫ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ ʽʟ ʟʘʜʘ-

ʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝ-

ʣʝʡ ʨʝʡʩʫ ʤʘʨʰʨʫʪʫ. ʈʦʟʨʘʭʫʥʦʢ ʜʦʚʽʨʯʦʛʦ ʽʥʪʝʨʚʘʣʫ ʦʮʽʥʢʠ ʟʥʘʯʝʥʴ ʩʝʨʝʜʥʴʦʾ ʽʥʪʝ-

ʥʩʠʚʥʦʩʪʽ ʧʨʠʙʫʪʪʷ ʧʘʩʘʞʠʨʽʚ ʟ ʡʤʦʚʽʨʥʽʩʪʶ 0,95 ʚʠʢʦʥʘʥʦ ʜʣʷ ʟʫʧʠʥʦʢ ʫ ʜʽʘʧʘʟʦ-

ʥʘʭ ʯʘʩʫ ʜʦʙʠ ʟ çʧʽʢʦʚʠʤʠè ʧʘʩʘʞʠʨʦʧʦʪʦʢʘʤʠ, ʜʝ ʙʫʣʦ ʟʨʦʙʣʝʥʦ 5ï8 ʩʧʦʩʪʝʨʝʞʝʥʴ. 
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4. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʧʦ-ʨʽʟʥʦʤʫ ʚʠʟʥʘʯʘʪʠ ʽʥʪʝʨʚʘʣʠ ʨʫʭʫ ʘʚʪʦʙʫʩʽʚ ʜʣʷ ʜʽʘʧʘ-

ʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ ʟʽ ʩʪʘʣʠʤʠ ʧʘʩʘʞʠʨʦʧʦʪʦʢʘʤʠ (ʛʦʜʠʥʠ çʧʽʢè, ʤʽʞ çʧʽʢè) ʽ ʜʣʷ ʩʫʤʽ-

ʞʥʠʭ ʜʽʘʧʘʟʦʥʽʚ ʯʘʩʫ ʜʦʙʠ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʪʨʽʤʢʘ ʟʤʽʥʘ ʟʥʘʯʝʥʴ ʩʝʨʝʜʥʴʦʾ ʽʥʪʝʥʩʠ-

ʚʥʦʩʪʽ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ. ʉʫʪʦ ʜʣʷ ʯʘʩʫ ʜʦʙʠ ʟʽ ʩʪʘʣʠʤʠ ʧʘʩʘʞʠʨʦʧʦʪʦʢʘʤʠ ʚʠʢʦʨʠʩ-

ʪʦʚʫʻʪʴʩʷ ʨʦʟʨʦʙʣʝʥʘ ʽʤʽʪʘʮʽʡʥʘ ʤʦʜʝʣʴ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʽʚ ʨʫʭʫ ʘʚʪʦʙʫʩʽʚ ʥʘ 

ʤʘʨʰʨʫʪʽ, ʷʢʘ ʜʘʻ ʟʤʦʛʫ ʟʘʙʝʟʧʝʯʠʪʠ ʪʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ. 

ʄʝʪʦʜ ʛʨʘʜʽʻʥʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʩʫʤʽʞʥʠʭ ʜʽʘʧʘʟʦʥʘʭ, ʱʦ ʜʘʻ 

ʟʤʦʛʫ ʟʜʽʡʩʥʠʪʠ ʧʦʩʪʫʧʦʚʠʡ ʧʝʨʝʭʽʜ ʜʦ ʥʝʦʙʭʽʜʥʠʭ ʽʥʪʝʨʚʘʣʽʚ. ʂ̔ʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʧʦ-

ʨʫʰʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʫ ʧʨʦʮʝʩʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʘʨʰ-

ʨʫʪʫ ʧʝʨʝʜʙʘʯʝʥʦ ʟʘ ʫʤʦʚʠ ʧʦʨʫʰʝʥʴ ʨʦʟʨʦʙʣʝʥʦʛʦ ʨʦʟʢʣʘʜʫ. 

5.  ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʘʨʰʨʫʪʘʭ 

ʄʇʊʉ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʷʢʦʩʪʽ, ʧʦʣʦʞʝʥʥʷ ʷʢʦʾ ʯʘʩʪʢʦʚʦ ʨʝʘʣʽʟʦʚʘʥʦ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 

ʧʝʨʝʚʽʟʥʠʢʽʚ. ʉʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʚʘʨʽʘʥʪʫ ʥʘʜʘʻ ʨʽʯʥʫ 

ʝʢʦʥʦʤʽʶ ʚʠʪʨʘʪ ʥʘ ʧʘʣʴʥʝ ʪʘ ʟʘʛʘʣʴʥʠʭ ʚʠʪʨʘʪ ʥʘ ʨʦʙʦʪʫ ʤʘʨʰʨʫʪʫ ʧʨʠ ʟʘʙʝʟʧʝʯʝʥ-

ʥʽ ʩʦʮʽʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʉʦʮʽʘʣʴʥʠʡ ʝʬʝʢʪ ʧʦʣʷʛʘʻ ʫ ʟʤʝʥʰʝʥʥʽ ʥʘ 38,6% ʨʽʯʥʦʛʦ 

ʦʙʩʷʛ ʯʘʩʫ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʘʤʠ ʊʆ ʥʘ ʟʫʧʠʥʢʘʭ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʘʷʚʥʠʤ ʚʘʨʽʘʥʪʦʤ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʦʙʤʝʞʝʥʥʷ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʘʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 

0,65 ʥʘ ʧʝʨʝʛʦʥʘʭ ʤʘʨʰʨʫʪʫ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʘʻ ʟʤʦʛʫ ʩʫʪʪʻʚʦ ʟʤʝʥʰʠʪʠ ʯʘ-

ʩʪʦʪʫ ʥʝʢʦʤʬʦʨʪʥʠʭ ʧʦʾʟʜʦʢ ʧʘʩʘʞʠʨʽʚ (ʧʨʘʢʪʠʯʥʦ ʾʭ ʫʩʫʥʫʪʠ). ʅʘʚʝʜʝʥʦ ʨʦʟʨʘʭʫʥ-

ʢʠ ʟʤʽʥʠ ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʨʘʟʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ 

ʟʛʽʜʥʦ ʤʝʪʦʜʠʢʠ ʨʽʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ. 



152 

 

ʇɽʈɽʃɯʂ ʇʆʉʀʃɸʅʔ 

1. ɻʽʣʝʚʩʴʢʘ ʂ.ʖ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʘʚʪʦʙʫʩʽʚ ʥʘ ʤʘʨʰʨʫʪʽ ʟʘ ʢʨʠ-

ʪʝʨʽʷʤʠ ʷʢʦʩʪʽ / ɭ.ɻ. ʃʦʛʘʯʦʚ, ʂ.ʖ. ɻʽʣʝʚʩʴʢʘ // International Scientific and Practical 

Conference çWORLD SCIENCEè (Proceedings of the International Scientific and 

Practical Conference çModern Scientific Achievements and Their Practical Applica-

tion (October 20ï21, 2015, Dubai, UAE)è). ï 2015. ï 3(3), Vol.1. ï PP. 63ï67.  

2. ʇʣʘʪʦʥʦʚʘ ʂ.ʖ. ʄʽʥʽʤʽʟʘʮʽʷ ʟʘʣʫʯʝʥʥʷ ʧʝʨʝʚʽʟʥʦʛʦ ʨʝʩʫʨʩʫ ʥʘ ʤʘʨʰʨʫʪʽ ʤʽʩʴʢʦʾ 

ʧʘʩʘʞʠʨʩʴʢʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘ-

ʞʠʨʽʚ / ɭ.ɻ. ʃʦʛʘʯʦʚ, ʂ.ʖ. ʇʣʘʪʦʥʦʚʘ // ɺʽʩʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ. ï ʂ.: ʅʊʋ. ï 2004. ï ɺʠʧ. 9. ï ʉ. 169ï173. 

3. ɻʽʣʝʚʩʴʢʘ ʂ.ʖ. ɿʘʩʘʜʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʚʠʚʯʝʥʥʷ ʧʦʧʠʪʫ ʥʘʩʝʣʝʥʥʷ ʥʘ 

ʧʝʨʝʚʝʟʝʥʥʷ ʥʘ ʤʽʩʴʢʦʤʫ ʧʘʩʘʞʠʨʩʴʢʦʤʫ ʤʘʨʰʨʫʪʽ / ɭ.ɻ. ʃʦʛʘʯʦʚ, ʂ.ʖ. ɻʽʣʝʚʩʴʢʘ 

// ɺʽʩʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ï ʂ.: ʅʊʋ. ï 2006. ï ɺʠʧ. 

11. ï ʉ. 329ï331. 

4. ɻʽʣʝʚʩʴʢʘ ʂ.ʖ. ɿʘʩʘʜʠ ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʨʝʙʠ ʫ ʧʝʨʝʚʽʟʥʠʭ ʨʝʩʫʨʩʘʭ ʥʘ 

ʤʽʩʴʢʦʤʫ ʧʘʩʘʞʠʨʩʴʢʦʤʫ ʤʘʨʰʨʫʪʽ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ / ɭ.ɻ. ʃʦ-

ʛʘʯʦʚ, ʂ.ʖ. ɻʽʣʝʚʩʴʢʘ // ɺʽʩʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ: ʚ 2-ʭ 

ʯʘʩʪʠʥʘʭ: ʏ.2. ï ʂ.: ʅʊʋ. ï 2006. ï ɺʠʧ. 13. ï ʉ. 50ï53. 

5. ɻʠʣʝʚʩʢʘʷ ɽ. ʖ. ʋʩʪʘʥʦʚʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʚ ʧʝʨʝʚʦʟʢʘʭ 

ʠ ʨʝʩʫʨʩʘʤʠ ʜʣʷ ʠʭ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʩ ʫʯʝʪʦʤ ʢʘʯʝʩʪʚʘ / ɽ. ʖ. ɻʠʣʝʚʩʢʘʷ // ʉʙʦʨ-

ʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʍʅɸɼʋ. ï ʍ.: ʍʅɸɼʋ. ï 2006. ï ɺʳʧ. 19. ï ʉ. 76ï78. 

6. ɻʽʣʝʚʩʴʢʘ ʂ.ʖ. ɺʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʧʦʪʨʝʙʘʤʠ ʚ ʧʝʨʝʚʝʟʝʥʥʷʭ ʧʘʩʘ-

ʞʠʨʽʚ ʥʘ ʤʽʩʴʢʦʤʫ ʤʘʨʰʨʫʪʽ ʪʘ ʨʝʩʫʨʩʘʤʠ ʜʣʷ ʾʭ ʟʘʜʦʚʦʣʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʷʢʦ-

ʩʪʽ / ʂ.ʖ. ɻʽʣʝʚʩʴʢʘ // ɺʽʩʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ: ʚ 2-ʭ 

ʯʘʩʪʠʥʘʭ: ʏ.2. ï ʂ.: ʅʊʋ. ï 2008. ï ɺʠʧ. 17. ï ʉ. 217ï220. 

7. ɻʽʣʝʚʩʴʢʘ ʂ.ʖ. ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʝʨʝʚʝʟʝʥʴ ʥʘ ʤʘʨʰʨʫʪʽ ʟ ʫʨʘ-

ʭʫʚʘʥʥʷʤ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ / ɭ.ɻ. ʃʦʛʘʯʦʚ, ʂ.ʖ. ɻʽʣʝʚʩʴʢʘ // ɺʽʩʥʠʢ ʅʘʮʽʦʥʘʣʴ-

ʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ: ʚ 2-ʭ ʯʘʩʪʠʥʘʭ: ʏ.2. ï ʂ.: ʅʊʋ. ï 2009. ï ɺʠʧ. 

19. ï ʉ. 68ï72. 



153 

 

8. ɻʽʣʝʚʩʴʢʘ ʂ.ʖ. ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʪʘʨʠʬʽʚ ʥʘ ʧʦʩʣʫʛʠ 

ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʷʢʦʩʪʽ / 

ʂ.ʖ. ɻʽʣʝʚʩʴʢʘ // ʋʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ, ʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ʽ ʣʦʛʽʩʪʠʢʘ: ʥʘʫʢʦʚʠʡ 

ʞʫʨʥʘʣ. ï ʂ.: ʅʊʋ. ï 2010. ï ɺʠʧ. 7. ï ʉ. 48ï51. 

9. ɻʽʣʝʚʩʴʢʘ ʂ.ʖ. ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʝʨʝʚʝʟʝʥʴ ʥʘ ʤʽʩʴʢʦʤʫ ʧʘʩʘ-

ʞʠʨʩʴʢʦʤʫ ʤʘʨʰʨʫʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ / ɭ.ɻ. ʃʦʛʘʯʦʚ, ʂ.ʖ. ɻʽ-

ʣʝʚʩʴʢʘ // ɺʽʩʥʠʢ ʉʅʋ ʽʤ. ɺ. ɼʘʣʷ: ʚ 2-ʭ ʯʘʩʪʠʥʘʭ: ʏ.1. ï2010. ï ɺʠʧ. 4(146). ï ʉ. 

38ï42. 

10. ɻʽʣʝʚʩʴʢʘ ʂ.ʖ. ɺʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʩʫʤʽʩʥʦʛʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʤʽʩʴʢʦʛʦ ʤʘʨ-

ʰʨʫʪʫ, ʨʦʟʜʽʣʝʥʦʛʦ ʤʽʞ ʨʫʭʦʤʠʤʠ ʦʜʠʥʠʮʷʤʠ ʧʨʠʚʘʪʥʦʛʦ ʽ ʢʦʤʫʥʘʣʴʥʦʛʦ ʧʝʨʝʚʽ-

ʟʥʠʢʽʚ / ɭ.ɻ. ʃʦʛʘʯʦʚ, ʆ.ɭ. ʉʦʢʫʣʴʩʴʢʠʡ, ʂ.ʖ. ɻʽʣʝʚʩʴʢʘ, ʅ.ʄ. ɺʘʩʽʣʴʮʦʚʘ // ɺʽʩ-

ʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ: ʚ 2ïʭ ʯʘʩʪʠʥʘʭ: ʏ.2. ï ʂ.: ʅʊʋ. ï 

2011. ï ɺʠʧ. 24. ï ʉ. 183ï186. 

11. ɻʽʣʝʚʩʴʢʘ ʂ.ʖ. ɺʠʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʠʙʫʪʪʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʟʫʧʠʥʢʠ ʤʘʨʰ-

ʨʫʪʫ ʄʇʊʉ, ʱʦ ʻ ʩʫʤʽʞʥʠʤʠ ʽʟ ʩʢʘʩʦʚʘʥʦʶ, ʥʘ ʜʽʣʷʥʢʘʭ ʟ ʢʦʤʧʘʢʪʥʦʶ ʞʠʪʣʦʚʦʶ 

ʟʘʙʫʜʦʚʦʶ ʥʘ ʦʩʥʦʚʽ ʨʘʥʽʰʝ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʨʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʠ/ ɭ.ɻ. ʃʦʛʘʯʦʚ, 

ʆ.ɭ. ʉʦʢʫʣʴʩʴʢʠʡ, ɺ.ʆ.ʏʫʤʘʢʝʚʠʯ, ʂ.ʖ. ɻʽʣʝʚʩʴʢʘ // ɺʽʩʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʨʘʥ-

ʩʧʦʨʪʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ: ʚ 2-ʭ ʯʘʩʪʠʥʘʭ: ʏ.2. ï ʂ.: ʅʊʋ. ï 2012. ï ɺʠʧ. 26. ï ʉ. 

207ï211. 

12. ɻʽʣʝʚʩʴʢʘ ʂ.ʖ. ʂʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚ-

ʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʘʚʪʦʙʫʩʥʠʭ ʤʘʨʰʨʫʪʽʚ ʄʇʊʉ / ʆ.ɭ. ʉʦʢʫʣʴʩʴʢʠʡ ʂ.ʖ. ɻʽʣʝʚʩʴ-

ʢʘ, ʅ.ʄ. ɺʘʩʽʣʴʮʦʚʘ // ʋʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ, ʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ʽ ʣʦʛʽʩʪʠʢʘ: ʥʘʫ-

ʢʦʚʠʡ ʞʫʨʥʘʣ. ï ʂ.: ʅʊʋ. ï 2014. ï ɺʠʧ. 13. ï ʉ. 163ï171. 

13. ɻʽʣʝʚʩʴʢʘ ʂ.ʖ. ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʫ ʨʫʭʫ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪ-

ʥʦʛʦ ʟʘʩʦʙʫ ʥʘ ʤʘʨʰʨʫʪʽ ʄʇʊʉ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʘʩʘʞʠʨʦʧʦʪʦʢʽʚ, ʢʦʝʬʽʮʽʻʥʪʫ ʟʘ-

ʧʦʚʥʝʥʥʷ ʩʘʣʦʥʫ ʪʘ ʯʘʩʫ ʯʝʢʘʥʥʷ ʧʘʩʘʞʠʨʦʤ ʥʘ ʟʫʧʠʥʮʽ / ʆ.ɽ. ʉʦʢʫʣʴʩʢɹʠʡ, ʂ.ʖ. 

ɻʽʣʝʚʩʴʢʘ, ɼ.ʃ. ʇʘʥʯʝʥʢʦ // ʋʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ, ʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ʽ ʣʦʛʽʩʪʠʢʘ: 

ʥʘʫʢʦʚʠʡ ʞʫʨʥʘʣ. ï ʂ.: ʅʊʋ. ï 2014. ï ɺʠʧ. 14. ï ʉ. 163ï171. 

14. ɻʠʣʝʚʩʢʘʷ, ɽ.ʖ. ʆʧʪʠʤʘʣʴʥʦʝ ʧʨʠʚʣʝʯʝʥʠʝ ʧʝʨʝʚʦʟʦʯʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʛʦʨʦʜʩʢʦʤ 

ʤʘʨʰʨʫʪʝ ʩ ʫʯʝʪʦʤ ʢʘʯʝʩʪʚʘ ʧʝʨʝʚʦʟʢʠ / ɽ.ʖ. ɻʠʣʝʚʩʢʘʷ // ʇʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢ-



154 

 

ʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ: II ʤʝʞʜʫʥʘʨ. 

ʥʘʫʯʥʦï ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ. ï ɻʦʤʝʣʴ: ɹʝʣɻʋʊ, 2008. ï ʉ. 51ï53. 

15.  ɻʽʣʝʚʩʴʢʘ, ʂ.ʖ. ʉʦʙʽʚʘʨʪʽʩʪʴ ʧʝʨʝʚʝʟʝʥʴ ʥʘ ʤʽʩʴʢʦʤʫ ʧʘʩʘʞʠʨʩʴʢʦʤʫ ʤʘʨʰʨʫʪʽ 

ʧʨʠ ʫʤʦʚʽ ʫʟʛʦʜʞʝʥʥʷ ʧʦʪʨʝʙ ʫ ʧʝʨʝʚʝʟʝʥʥʷʭ  ̔ʧʝʨʝʚʽʟʥʠʤʠ ʨʝʩʫʨʩʘʤʠ / ʂ.ʖ. 

ɻʽʣʝʚʩʴʢʘ // 64ï ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʧʨʦʬʝʩʦʨʩʴʢʦïʚʠʢʣʘʜʘʮʴʢʦʛʦ ʩʢʣʘʜʫ, 

ʘʩʧʽʨʘʥʪʽʚ, ʩʪʫʜʝʥʪʽʚ ʪʘ ʧʨʘʮʽʚʥʠʢʽʚ ʚʽʜʦʢʨʝʤʣʝʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ 

ʫʥʽʚʝʨʩʠʪʝʪʫ: ʪʝʟʠ ʜʦʧʦʚʽʜʝʡ. ï ʂ.: ʅʊʋ, 2008. ï ʉ. 311.  

16. ɻ̔ ʣʝʚʩʴʢʘ, ʂ.ʖ. ɺʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʧʦʪʨʝʙʘʤʠ ʚ ʧʝʨʝʚʝʟʝʥʥʷʭ ʧʘʩʘ-

ʞʠʨʽʚ ʥʘ ʤʽʩʴʢʦʤʫ ʤʘʨʰʨʫʪʽ ʪʘ ʨʝʩʫʨʩʘʤʠ ʜʣʷ ʾʭ ʟʘʜʦʚʦʣʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʷʢʦ-

ʩʪʽ / ʂ.ʖ. ɻʽʣʝʚʩʴʢʘ // 65ï ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʧʨʦʬʝʩʦʨʩʴʢʦïʚʠʢʣʘʜʘʮʴʢʦʛʦ 

ʩʢʣʘʜʫ, ʘʩʧʽʨʘʥʪʽʚ, ʩʪʫʜʝʥʪʽʚ ʪʘ ʧʨʘʮʽʚʥʠʢʽʚ ʚʽʜʦʢʨʝʤʣʝʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟ-

ʜʽʣʽʚ ʫʥʽʚʝʨʩʠʪʝʪʫ: ʪʝʟʠ ʜʦʧʦʚʽʜʝʡ. ï ʂ.: ʅʊʋ, 2009. ï ʉ. 305.  

17. ɻʽʣʝʚʩʴʢʘ, ʂ.ʖ. ɼʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʨʽʯʥʦʛʦ ʧʨʦʙʽʛʫ ʤʽʩʴʢʦ-

ʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʤʘʨʰʨʫʪʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ /                 ɭ.ɻ. 

ʃʦʛʘʯʦʚ, ʂ.ʖ. ɻʽʣʝʚʩʴʢʘ // 67ï ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʧʨʦʬʝʩʦʨʩʴʢʦ-

ʚʠʢʣʘʜʘʮʴʢʦʛʦ ʩʢʣʘʜʫ, ʘʩʧʽʨʘʥʪʽʚ, ʩʪʫʜʝʥʪʽʚ ʪʘ ʧʨʘʮʽʚʥʠʢʽʚ ʚʽʜʦʢʨʝʤʣʝʥʠʭ ʩʪʨʫʢ-

ʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʫʥʽʚʝʨʩʠʪʝʪʫ: ʪʝʟʠ ʜʦʧʦʚʽʜʝʡ. ï ʂ.: ʅʊʋ,  2011. ï ʉ. 307. 

18. ɻʽʣʝʚʩʴʢʘ, ʂ.ʖ. ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʨʽʯʥʦʛʦ ʧʨʦʙʽʛʫ ʤʽʩʢɹʦʛʦ 

ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʤʘʨʰʨʫʪʫ ʜʣʷ ʩʫʤʽʩʥʦʛʦ ʧʘʩʘʞʠʨʦʧʦʪʦʢʫ ʧʨʠʚʘʪʥʦʛʦ ʽ ʢʦʤʫʥʘʣʴ-

ʥʦʛʦ ʧʝʨʝʚʽʟʥʠʢʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʷʢʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ / ɭ.ɻ. ʃʦʛʘʯʦʚ, ʂ.ʖ. ɻʽʣʝʚ-

ʩʴʢʘ // 68ï ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʧʨʦʬʝʩʦʨʩʴʢʦïʚʠʢʣʘʜʘʮʴʢʦʛʦ ʩʢʣʘʜʫ, ʘʩʧʽʨʘʥʪʽʚ, 

ʩʪʫʜʝʥʪʽʚ ʪʘ ʧʨʘʮʽʚʥʠʢʽʚ ʚʽʜʦʢʨʝʤʣʝʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʫʥʽʚʝʨʩʠʪʝʪʫ: 

ʪʝʟʠ ʜʦʧʦʚʽʜʝʡ. ï ʂ.: ʅʊʋ, 2012. ï ʉ. 344. 

19. ɻʠʣʝʚʩʢʘʷ, ɽ.ʖ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ  ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʛʦʨʦʜʩʢʠʤ ʧʘʩʩʘʞʠʨʩʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ /  ɽ. ɻ. ʃʦʛʘ-

ʯʸʚ, ʆ. ɽ. ʉʦʢʫʣʴʩʢʠʡ, ɽ. ʖ. ɻʠʣʝʚʩʢʘʷ // 6 ï  ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʠʤʠʪʘʮʠʦʥʥʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʶ ʚ ʥʘʫʢʝ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ: ʪʝʟʠʩʳ ʜʦʢʣʘʜʦʚ.   ï ʂʘʟʘʥʴ, ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨ-

ʩʪʘʥ: 2013. ï ʉ. 258. 



155 

 

20. ɻʽʣʝʚʩʴʢʘ, ʂ.ʖ. ʇʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʢʦʥ-

ʪʨʦʣʶ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʩʘʞʠʨʽʚ ʥʘ ʤʘʨʰʨʫʪʘʭ ʤʽʩʴʢʦʾ ʧʘʩʘʞʠʨʩʴʢʦʾ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ / ʆ.ɭ. ʉʦʢʫʣʴʩʴʢʠʡ, ʂ.ʖ. ɻʽʣʝʚʩʴʢʘ, ʅ.ʄ. ɺʘʩʽʣʴʮʦʚʘ, ɼ.ʃ. 

ʇʘʥʯʝʥʢʦ// ʄʘʪʝʤʘʪʠʯʥʝ ʪʘ ʽʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʩʠʩʪʝʤ. ʄʆɼʉ 2016: XI  

ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ. ï ʏʅʊʋ,  2016. ï ʉ. 142. 

21. ʂʫʟʴʢʽʥ ʆ.ʌ. ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʽ ʘʩʧʝʢʪʠ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʧʦʩʣʫʛ ʤʽʩʴʢʦʛʦ ʤʘʨʰ-

ʨʫʪʥʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ / ʆ.ʌ. ʂʫʟʴʢʽʥ // ɺʽʩʥʠʢ ɾɼʊʋ. ï 2010. ï ɺʠʧ. 

2 (53). ï ʉ. 79ï84. 

22. ʌʠʣʠʤʦʥʦʚʘ ɯ.ʖ. ʊʝʦʨʝʪʠʯʥʽ ʘʩʧʝʢʪʠ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʨʦʙʦʪʠ ʘʚʪʦʙʫʩʽʚ / ɯ.ʖ. ʌʠ-

ʣʠʤʦʥʦʚʘ, ʊ.ɭ. ɺʘʩʠʣʝʥʢʦ, ɼ.ɺ. ʌʝʩʝʥʢʦ // ɺʽʩʪʽ ɸʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʴʦʛʦ ʽʥ-

ʩʪʠʪʫʪʫ. ï 2011. ï ɺʠʧ. 2(13). ï ʉ. 15ï20.  

23. ɭʨʤʘʢ ʆ.ʄ. ʑʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ / ʆ.ʄ. ɭʨʤʘʢ,      

ɺ.ɯ. ʇʫʩʪʦʚʽʪ // çʅʘʫʢʦʚʽ ʥʦʪʘʪʢʠè ʄʽʞʚʫʟʽʚʩʴʢʠʡ ʟʙʽʨʥʠʢ. ï 2014. ï ɺʠʧ. 46. ï ʉ. 

170ï176. 

24. ʊʣʝʛʝʥʦʚ ɹ.ʅ. ɸʥʘʣʠʟ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʩʠʩʪʝʤʳ ʛʦʨʦʜʩʢʦ-

ʛʦ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ / ɹ.ʅ. ʊʣʝʛʝʥʦʚ // ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʥʘʫʢʠ ʠ 

ʦʙʨʘʟʦʚʘʥʠʷ. ï 2012. ï ɺʳʧ. 3. ï ʉ. 100ï108. 

25. ʌʠʣʠʤʦʥʦʚʘ ɯ.ʖ. ʆʮʽʥʢʘ ʷʢʦʩʪʽ ʨʦʙʦʪʠ ʘʚʪʦʙʫʩʽʚ ʥʘ ʤʽʩʴʢʠʭ ʤʘʨʰʨʫʪʘʭ (ʥʘ ʧʨʠ-

ʢʣʘʜʽ ʤʽʩʪʘ ɻʦʨʣʽʚʢʘ) / ɯ.ʖ. ʌʠʣʠʤʦʥʦʚʘ, ʊ.ɭ. ɺʘʩʠʣʝʥʢʦ, ɼ.ɺ. ʌʝʩʝʥʢʦ // ɺʽʩʪʽ 

ɸʚʪʦʤʦʙʽʣʴʥʦïʜʦʨʦʞʥʴʦʛʦ ʽʥʩʪʠʪʫʪʫ. ï 2011. ï ɺʠʧ. 2(13). ï ʉ. 110ï120. 

26. ɹʦʨʦʚʠʢ ʅ. ɸ. ʆʮʽʥʢʘ ʷʢʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ ʚ ʩʫʯʘʩ-

ʥʠʭ ʨʠʥʢʦʚʠʭ ʫʤʦʚʘʭ / ʅ. ɸ. ɹʦʨʦʚʠʢ, ʊ. ʉ. ʉʠʚôʶʢ // ʋʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ, ʩʠʩ-

ʪʝʤʥʠʡ ʘʥʘʣʽʟ ʽ ʣʦʛʽʩʪʠʢʘ: ʥʘʫʢʦʚʠʡ ʞʫʨʥʘʣ. ï ʂ.: ʅʊʋ. ï 2012. ï ɺʠʧ. 9. ï ʉ. 268ï

270. 

27. ʄʘʡʦʨʦʚ ɸ.ɺ. ɿʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ ʛʦ-

ʨʦʜʩʢʠʤ ʧʘʩʩʘʞʠʨʩʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ / ɸ.ɺ. ʄʘʡʦʨʦʚ // ɸʚʪʦʪʨʘʥʩʧʦʨʪʥʦʝ ʧʨʝʜ-

ʧʨʠʷʪʠʝ. ï 2006.ï ɺʳʧ. 1. ï ʉ. 21ï23. 

28. ʐʫʨʘʢʦʚ ʗ. ʇ. ɿʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ ʛʦʨʦʜ-

ʩʢʠʤ ʧʘʩʩʘʞʠʨʩʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ / ʗ.ʇ. ʐʫʨʘʢʦʚ // ɸʚʪʦʪʨʘʥʩʧʦʨʪʥʦʝ ʧʨʝʜʧʨʠʷ-

ʪʠʝ. ï 2008.ï ɺʠʧ. 9. ï ʉ. 18ï21. 



156 

 

29. ɿʚʽʪ ʧʨʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʫ ʨʦʙʦʪʫ çʈʦʟʨʦʙʢʘ ʦʧʪʠʤʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʬʫʥʢʮʽʦ-

ʥʫʚʘʥʥʷ ʤʽʩʴʢʦʾ ʧʘʩʘʞʠʨʩʴʢʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʚ ʨʠʥʢʦʚʠʭ ʫʤʦʚʘʭè (ʟʘʢʣʶ-

ʯʥʠʡ) // ʃʦʛʘʯʦʚ ɭ.ɻ. / ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ. ï ˉ ɼʈ 

0105U000665 : ʂ.ʖ. ɻʽʣʝʚʩʴʢʘ, ʅ.ʄ. ʇʠʣʠʧʝʥʢʦ ʪʘ ʽʥ. ï ʂ.: ʅʊʋ. ï 2007. ï  205ʩ.  

30. ʇʦʚʳʰʝʥʠʝ ʚ ʂʠʝʚʝ ʪʘʨʠʬʦʚ ʥʘ ʧʨʦʝʟʜ ʚ ʪʨʘʥʩʧʦʨʪʝ ʷʚʣʷʝʪʩʷ ʧʨʝʞʜʝʚʨʝʤʝʥʥʳʤ 

// ʌʘʢʪʳ ʠ ʢʦʤʤʝʥʪʘʨʠʠ 26 ʬʝʚ. 2004 ʛ.: ʀʥʬ. çʌɸʂʊʆɺè. ï ʂ., 2004. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ ʢ ʛʘʟʝʪʝ: http://fakty.ua/68012ïpovyshenieïvïkieveïtarifovïnaïproezdïvï

transporteïyavlyaetsyaïprezhdevremennym 

31. ɼʘʚʠʜʦʚ ɻ.ʄ. ɸʫʜʠʪ ʪʘʨʠʬʽʚ ʥʘ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʫ ʤʽʩʴʢʦʤʫ ʩʧʦʣʫʯʝʥʥʽ / 

ɻ.ʄ.ɼʘʚʠʜʦʚ, ʆ.ɺ.ʐʝʣʢʦʚʥʠʢʦʚʘ, ɯ.ɻ. ɼʘʚʠʜʦʚ // ʅʘʫʢʦʚʽ ʧʨʘʮʽ ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ: ɽʢʦʥʦʤʽʯʥʽ ʥʘʫʢʠ. ï 2009. ï ɺʠʧ. 15.ï ʉ. 

337ï340.  

32. ʐʝʬʪʝʨ ʗ.ɺ. ʈʘʩʯʸʪ ʚʝʣʠʯʠʥʳ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʪʘʨʠʬʦʚ ʜʣʷ ʘʚʪʦʙʫʩʥʳʭ ʧʝʨʝʚʦ-

ʟʦʢ / ʗ.ɺ. ʐʝʬʪʝʨ, ʂ.ʆ. ʊʨʷʢʠʥ // ɸʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ. ï 2007. ï ɺʠʧ. 5. ï 

ʉ. 28-32. 

33.  ɿʚʽʪ ʧʨʦ ʥʘʫʢʦʚʦïʜʦʩʣʽʜʥʫ ʨʦʙʦʪʫ ççʇʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʘʚʪʦ-

ʙʫʩʥʠʭ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ ʚ ʤʽʩʮʷʭ-ʢʦʥʛʣʦʤʝʨʘʮʽʷʭè(ʧʨʦʤʽʞʥʠʡ). / ʅʘʮʽʦ-

ʥʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ. ï ˉ ɼʈ 0114U003950. ï ʂ.: ʅʊʋ. ï2016. ï

211ʩ. 

34. ʆʨʛʘʥʠʟʘʮʠʷ ʧʝʨʝʚʦʟʦʢ ʧʘʩʩʘʞʠʨʦʚ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ [ʫʯʝʙʥ. ʜʣʷ 

ʩʪʫʜ. ʩʨʝʜ. ʧʨʦʬ. ʦʙʨʘʟʦʚʘʥʠʷ]/ ʉ.ʃ. ɻʦʣʦʚʘʥʝʥʢʦ, ʀ.ɻ. ʂʨʘʤʘʨʝʥʢʦ, ɺ.ɺ. ʇʝʨʬʠ-

ʣʴʝʚ, ɺ.ɻ. ʉʦʩʣʦʚʩʢʠʡ; ʧʦʜ ʦʙʱ. ʨʝʜ. ʉ.ʃ. ɻʦʣʦʚʘʥʝʥʢʦ. ï ʂ.: ʊʝʭʥʠʢʘ, 1981. ï 

167ʩ. 

35. ʐʧʠʣʴʦʚʠʡ ɯ.ʌ. ʆʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʨʦʙʦʪʠ ʤʽʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ / 

ɯ.ʌ. ʐʧʠʣʴʦʚʠʡ // ʉʠʩʪʝʤʥʽ ʤʝʪʦʜʠ ʢʝʨʫʚʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷ ʚʠʨʦʙ-

ʥʠʮʪʚʘ, ʨʝʤʦʥʪʫ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʤʦʙʽʣʽʚ. ï 2003. ï ɺʠʧ. 16. ï ʉ. 304ï307. 

36. ʂʦʨʯʘʛʠʥ ɺ.ɸ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʘʩʩʘʞʠʨʦʧʦʪʦʢʘ ʥʘ ʘʚʪʦʙʫʩʥʦʤ ʤʘʨʰʨʫʪʝ ʛʦʨʦʜʘ / 

ɺ.ɸ. ʂʦʨʯʘʛʠʥ, ɸ.ɺ. ɻʨʠʥʯʝʥʢʦ, ɺ.ɸ. ʉʫʚʦʨʦʚ // ɸʚʪʦʪʨʘʥʩʧʦʨʪʥʦʝ ʧʨʝʜʧʨʠʪ̫ʠʝ. 

ï 2006. ï ɺʠʧ. 2. ï ʉ. 38ï42. 




