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ɸʅʆʊɸʎɯʗ 

 

ɸʙʭʘʨʽ ʇ. ʈʦʟʚʠʪʦʢ ʥʘʫʢʦʚʠʭ ʦʩʥʦʚ ʽ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʪʦʯʥʦʛʦ 

ʦʙ'ʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʨʝʛʫʣʶʚʘʥʥʷ ʢʽʥʝʤʘʪʠʢʠ ʧʣʘʩʪʠʯʥʦʛʦ 

ʬʦʨʤʦʟʤʽʥʝʥʥʷ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʨʦʙʦʪʘ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ.  

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 05.03.05-ʧʨʦʮʝʩʠ ʪʘ ʤʘʰʠʥʠ ʦʙʨʦʙʢʠ ʪʠʩʢʦʤ. ï ɼʦʥʙʘʩʴʢʘ 

ʜʝʨʞʘʚʥʘ ʤʘʰʠʥʦʙʫʜʽʚʥʘ ʘʢʘʜʝʤʽʷ, ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ, 

ʂʨʘʤʘʪʦʨʩʴʢ, 2019. 

ɼʠʩʝʨʪʘʮʽʷ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʠʨʽʰʝʥʥʷ ʚʘʞʣʠʚʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ 

ʧʨʦʙʣʝʤʠ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʪʦʯʥʦʛʦ ʦʙ'ʻʤʥʦʛʦ 

ʰʪʘʤʧʫʚʘʥʥʷ ʥʘ ʙʘʟʽ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʠʭ ʦʩʥʦʚ ʽ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʪʘ ʤʝʪʦʜʽʚ ʨʝʛʫʣʶʚʘʥʥʷ ʢʽʥʝʤʘʪʠʢʠ ʧʣʘʩʪʠʯʥʦʛʦ 

ʬʦʨʤʦʟʤʽʥʝʥʥʷ. ʈʽʰʝʥʥʷ ʧʨʦʙʣʝʤʥʠʭ ʟʘʚʜʘʥʴ ʧʦʚ'ʷʟʘʥʦ ʟ ʧʨʦʚʝʜʝʥʥʷʤ 

ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʩʪʚʦʨʝʥʥʷʤ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ ʧʨʦʮʝʩʽʚ ʪʦʯʥʦʛʦ ʦʙôʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʟ ʨʝʛʫʣʶʚʘʥʥʷʤ 

ʢʽʥʝʤʘʪʠʢʠ ʪʝʯʽʾ ʤʝʪʘʣʫ, ʩʪʚʦʨʝʥʥʷʤ ʥʦʚʠʭ ʩʧʦʩʦʙʽʚ ʜʝʬʦʨʤʫʚʘʥʥʷ ʽ 

ʨʦʟʨʦʙʢʦʶ ʥʘ ʾʭ ʦʩʥʦʚʽ ʤʝʪʦʜʠʢ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʡ ʪʦʯʥʦʛʦ 

ʦʙ'ʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʠʭ ʦʩʥʦʚ ʽ ʨʦʟʨʦʙʢʠ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʧʦʩʦʙʽʚ ʜʝʬʦʨʤʫʚʘʥʥʷ ʟ ʨʝʛʫʣʶʚʘʥʥʷʤ ʢʽʥʝʤʘʪʠʢʠ 

ʧʣʘʩʪʠʯʥʦʾ ʪʝʯʽʾ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʷʢʦʩʪʽ 

ʚʠʨʦʙʽʚ ʪʘ ʝʢʦʥʦʤʽʶ ʨʝʩʫʨʩʽʚ. 

ʊʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʣʦʚʦʛʦ ʽ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ 

ʟʘʛʦʪʦʚʢʠ ʚ ʧʨʦʮʝʩʘʭ ʪʦʯʥʦʛʦ ʦʙ'ʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʚʠʢʦʥʘʥʦ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʪʦʜʫ ʙʘʣʘʥʩʫ 

ʧʦʪʫʞʥʦʩʪʝʡ. ɼʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʪʝʯʽʾ ʤʝʪʘʣʫ ʽ 

ʬʦʨʤʫʚʘʥʥʷ ʧʣʘʩʪʠʯʥʠʭ ʟʦʥ ʦʩʝʨʝʜʢʽʚ ʜʝʬʦʨʤʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʦ ʬʽʟʠʯʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ. ʄʝʪʦʜ ʬʽʟʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʜʣʷ 
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ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʠʣ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʤʝʪʦʜʦʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ. ɼʣʷ ʦʮʽʥʢʠ ʪʦʯʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʤʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʩʪʘʪʠʩʪʠʢʠ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʣʽʪʝʨʘʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ ʰʣʷʭʠ ʽ 

ʧʨʦʙʣʝʤʠ ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʽʚ ʪʦʯʥʦʛʦ ʦʙ'ʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ. ɺʠʟʥʘʯʝʥʦ 

ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʦʙʣʘʩʪʽ ʦʙʨʦʙʢʠ ʪʠʩʢʦʤ, ʷʢʽ ʧʦʣʷʛʘʶʪʴ ʫ 

ʩʪʚʦʨʝʥʥʽ ʽ ʦʩʚʦʻʥʥʽ ʥʦʚʠʭ ʩʧʦʩʦʙʽʚ ʜʝʬʦʨʤʫʚʘʥʥʷ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ 

ʨʝʛʫʣʶʚʘʥʥʽ ʢʽʥʝʤʘʪʠʢʠ ʬʦʨʤʦʟʤʽʥʠ ʽ ʨʫʭʫ ʽʥʩʪʨʫʤʝʥʪʫ ʪʘ ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʨʦʟʰʠʨʝʥʥʷ ʥʦʤʝʥʢʣʘʪʫʨʠ ʦʜʝʨʞʫʚʘʥʠʭ ʚʠʨʦʙʽʚ ʽ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʷʢʦʩʪʽ. 

ɼʣʷ ʧʨʦʮʝʩʽʚ ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʚʩʪʘʥʦʚʣʝʥʦ ʫʤʦʚʠ ʬʦʨʤʦʟʤʽʥʝʥʥʷ ʟʘʛʦʪʦʚʢʠ, ʟʤʽʥʫ ʩʠʣʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʨʦʮʝʩʽʚ ʚʠʜʘʚʣʶʚʘʥʥʷ ʪʘ ʩʠʣ ʨʦʟʢʨʠʪʪʷ ʤʘʪʨʠʮʴ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʜʣʷ ʧʨʦʮʝʩʫ ʦʩʘʜʢʠ ʭʘʨʘʢʪʝʨʥʠʤ ʚʽʜʭʠʣʝʥʥʷʤ ʬʦʨʤʠ ʻ 

ʥʝʟʘʧʦʚʥʝʥʥʷ ʢʫʪʽʚ ʤʘʪʨʠʮʽ. ɺʩʪʘʥʦʚʣʝʥʽ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʥʝʟʘʧʦʚʥʝʥʥʷ ʢʫʪʽʚ ʤʘʪʨʠʮʽ, ʪʘ ʫʤʦʚʠ ʾʭ ʨʝʛʫʣʶʚʘʥʥʷ.  

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʟʘʛʦʪʦʚʦʢ ʜʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʚʠʙʦʨʫ ʩʠʣʦʚʠʭ 

ʽ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʽ ʨʝʛʫʣʶʚʘʥʥʷ ʢʽʥʝʤʘʪʠʢʠ ʨʫʭʫ 

ʽʥʩʪʨʫʤʝʥʪʫ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʨʝʢʦʤʝʥʜʦʚʘʥʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʝʥʩʘʪʦʨʘ ʪʘ ʬʘʩʦʥʥʦʾ ʟʘʛʦʪʦʚʢʠ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʧʦʨʦʞʥʠʥʘʤʠ. ɼʣʷ ʫʩʫʥʝʥʥʷ ʜʝʬʝʢʪʫ ʙʦʯʢʦʧʦʜʽʙʥʦʩʪʽ ʨʝʢʦʤʝʥʜʦʚʘʥʠʤ ʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʬʽʣʴʦʚʘʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ, ʱʦ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʘʪʥʽʡ 

ʩʪʫʧʽʥʴ ʧʨʦʧʨʘʮʶʚʘʥʥʷ ʤʝʪʘʣʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʦʶ ʩʭʝʤʦʶ ʪʘ 

ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʛʦʪʦʚʦʛʦ ʚʠʨʦʙʫ. 

ʈʝʘʣʽʟʘʮʽʷ ʥʘ ʧʨʘʢʪʠʮʽ ʧʨʦʮʝʩʫ ʨʘʜʽʘʣʴʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʟʘ ʨʽʟʥʠʤʠ 

ʢʽʥʝʤʘʪʠʯʥʠʤʠ ʩʭʝʤʘʤʠ ʜʝʬʦʨʤʫʚʘʥʥʷ ʚʠʤʘʛʘʻ ʘʥʘʣʽʟʫ ʩʠʣʦʚʦʛʦ ʨʝʞʠʤʫ, 

ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʟʘʛʦʪʦʚʢʠ ʪʘ ʫʤʦʚ ʨʦʟʢʨʠʪʪʷ ʧʽʚʤʘʪʨʠʮʴ. ʅʘ 

ʦʩʥʦʚʽ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʪʦʜʫ ʙʘʣʘʥʩʫ ʧʦʪʫʞʥʦʩʪʝʡ ʜʘʥʘ ʦʮʽʥʢʘ ʩʠʣʦʚʠʭ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʧʨʠ ʨʘʜʽʘʣʴʥʦʤʫ 

ʚʠʜʘʚʣʶʚʘʥʥʽ ʟ ʢʦʤʧʝʥʩʘʪʦʨʦʤ ʮʠʣʽʥʜʨʠʯʥʦʾ ʬʦʨʤʠ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʬʣʘʥʮʽʚ ʬʘʩʦʥʥʦʾ ʬʦʨʤʠ ʥʘ ʨʽʟʥʦʤʫ ʨʽʚʥʽ ʟʘʛʦʪʦʚʢʠ ʟʘ 

ʩʭʝʤʘʤʠ ʨʘʜʽʘʣʴʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʦʟʤʽʥʠ 

ʟʘʛʦʪʦʚʢʠ ʽ ʤʝʭʘʥʽʟʤ ʫʪʚʦʨʝʥʥʷ ʜʝʬʝʢʪʽʚ ʫ ʚʠʛʣʷʜʽ ʫʪʷʛʥʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ 

ʚʧʣʠʚ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʥʘ ʩʠʣʠ ʨʦʟʢʨʠʪʪʷ ʤʘʪʨʠʮʽ. ʄʝʪʦʜʦʤ 

ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʦʪʨʠʤʘʥʽ ʜʽʘʛʨʘʤʠ ʟʘʣʝʞʥʦʩʪʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ʧʽʚʤʘʪʨʠʮʽ ʚʽʜ ʨʦʟʤʽʨʽʚ ʜʝʪʘʣʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʙʝʟʜʝʬʝʢʪʥʽ ʚʠʨʦʙʠ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʩʧʦʩʽʙ ʨʘʜʽʘʣʴʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʟ ʨʝʜʫʢʫʚʘʥʥʷʤ, ʷʢʠʡ 

ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʩʠʣʫ ʨʦʟʢʨʠʪʪʷ ʨʦʟôʻʤʥʦʾ ʤʘʪʨʠʮʽ. 

ʇʦʢʘʟʘʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʧʝʨʘʮʽʾ ʧʽʜʩʘʜʢʠ ʬʣʘʥʮʶ, ʷʢʘ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʪʦʤʫ ʞ ʰʪʘʤʧʽ ʟʘ ʨʘʭʫʥʦʢ ʨʫʭʦʤʦʾ ʧʽʚʤʘʪʨʠʮʽ. ʆʪʨʠʤʘʥʥʷ 

ʪʦʚʩʪʠʭ ʬʣʘʥʮʽʚ ʤʦʞʣʠʚʦ ʧʦʝʪʘʧʥʠʤ ʜʝʬʦʨʤʫʚʘʥʥʷʤ ʟ ʜʚʦʩʪʦʨʦʥʥʴʦʶ 

ʧʦʜʘʯʝʶ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʨʦʟʨʦʙʣʝʥʽ ʩʭʝʤʠ 

ʨʝʛʫʣʶʚʘʥʥʷ ʢʽʥʝʤʘʪʠʢʠ ʨʫʭʫ ʽʥʩʪʨʫʤʝʥʪʫ. ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʩʢʽʥʯʝʥʥʦ-

ʝʣʝʤʝʥʪʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʽ ʫʤʦʚʠ ʜʝʬʦʨʤʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʦʧʝʨʘʮʽʾ ʧʽʜʩʘʜʢʠ ʬʣʘʥʮʶ ʪʘ ʦʪʨʠʤʘʥʽ ʜʽʘʛʨʘʤʠ ʟʘʣʝʞʥʦʩʪʽ 

ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʧʽʚʤʘʪʨʠʮʽ ʚʽʜ ʚʽʜʥʦʩʥʠʭ ʚʠʩʦʪ ʬʣʘʥʮʶ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʦʙʨʘʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʧʫʘʥʩʦʥʫ ʪʘ ʚʝʨʭʥʴʦʾ ʧʽʚʤʘʪʨʠʮʽ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʙʝʟʜʝʬʝʢʪʥʦʛʦ ʚʠʨʦʙʫ. 

ʅʘ ʦʩʥʦʚʽ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʩʧʦʩʦʙʽʚ ʙʦʢʦʚʦʛʦ 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʟ ʦʜʥʦ- ʽ ʜʚʦʩʪʦʨʦʥʥʴʦʶ ʧʦʜʘʯʝʶ ʤʝʪʘʣʫ ʚʩʪʘʥʦʚʣʝʥʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʚʽʜʨʦʩʪʢʽʚ, ʷʢʽ ʩʠʤʝʪʨʠʯʥʦ ʪʘ ʥʝʩʠʤʝʪʨʠʯʥʦ 

ʨʦʟʪʘʰʦʚʘʥʽ ʦʜʠʥ ʚʽʜʥʦʩʥʦ ʦʜʥʦʛʦ, ʚʽʜʨʦʩʪʢʽʚ (ʧʝʨʘʤʠ) ʧʽʜ ʢʫʪʦʤ ʚʽʜʥʦʩʥʦ ʜʦ 

ʦʩʽ ʟʘʛʦʪʦʚʢʠ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʨʦʟʰʠʨʠʪʠ ʥʦʤʝʥʢʣʘʪʫʨʫ ʦʪʨʠʤʘʥʠʭ ʚʠʨʦʙʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʩʠʣʦʚʦʛʦ ʨʝʞʠʤʫ ʜʝʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʢʨʠʪʪʷ 

ʤʘʪʨʠʮʴ, ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʟʘʛʦʪʦʚʢʠ ʪʘ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ 

ʜʝʪʘʣʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʽʥʝʤʘʪʠʢʠ ʨʫʭʫ ʧʽʚʤʘʪʨʠʮʽ. 

ʅʘ ʦʩʥʦʚʽ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʪʦʜʫ ʙʘʣʘʥʩʫ ʧʦʪʫʞʥʦʩʪʝʡ ʜʘʥʦ ʦʮʽʥʢʠ 
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ʩʠʣʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʚʠʜʘʚʣʶʚʘʥʥʷ ʜʝʪʘʣʝʡ ʟ ʚʽʜʨʦʩʪʢʘʤʠ, 

ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʥʘ ʨʽʟʥʽʡ ʚʠʩʦʪʽ. ɺʩʪʘʥʦʚʣʝʥʘ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ 

ʧʨʠʚʝʜʝʥʦʛʦ ʪʠʩʢʫ ʧʨʠ ʧʦʝʪʘʧʥʦʤʫ ʟʘʧʦʚʥʝʥʥʽ ʚʽʜʨʦʩʪʢʽʚ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʦʜʦʣʘʥʥʷ ʩʠʣ ʪʝʨʪʷ ʧʨʠ ʟʘʧʦʚʥʝʥʥʽ ʙʽʣʴʰ ʚʽʜʜʘʣʝʥʠʭ 

ʚʽʜʨʦʩʪʢʽʚ.  

ʉʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʠʡ ʘʥʘʣʽʟ ʧʨʦʮʝʩʫ ʦʪʨʠʤʘʥʥʷ ʙʦʢʦʚʦʛʦ ʚʽʜʨʦʩʪʢʫ 

ʪʠʧʫ çʧʝʨʘè ʜʦʟʚʦʣʠʚ ʚʩʪʘʥʦʚʠ ʩʪʘʜʽʾ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ 

ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʜʝʪʘʣʽ. ʇʨʦʚʝʜʝʥʠʡ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ ʪʝʦʨʝʪʠʯʥʠʭ ʜʘʥʠʭ ʧʦʢʘʟʘʚ, ʱʦ ʚʽʜʭʠʣʝʥʥʷ 

ʪʝʦʨʝʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʦ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ. 

ɼʣʷ ʧʨʦʮʝʩʫ ʩʫʤʽʱʝʥʦʛʦ ʨʘʜʽʘʣʴʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʜʝʪʘʣʝʡ ʟ ʬʣʘʥʮʝʤ 

ʚʩʪʘʥʦʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʩʠʣʦʚʦʛʦ ʨʝʞʠʤʫ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʤʝʪʦʜʫ ʙʘʣʘʥʩʫ ʧʦʪʫʞʥʦʩʪʝʡ ʪʘ ʤʝʪʦʜʫ ʚʝʨʭʥʴʦʾ ʦʮʽʥʢʠ. ʄʦʜʝʣʶʚʘʥʥʷ 

ʩʠʣʦʚʦʛʦ ʨʝʞʠʤʫ ʜʦʟʚʦʣʠʣʦ ʦʮʽʥʠʪʠ ʦʧʪʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʦʣʦʞʝʥʥʷ 

ʦʩʝʨʝʜʢʫ ʜʝʬʦʨʤʫʚʘʥʥʷ, ʱʦ ʩʣʫʛʫʻ ʧʘʨʘʤʝʪʨʦʤ ʤʽʥʽʤʽʟʘʮʽʾ ʧʨʦʮʝʩʫ. 

ʅʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʦʮʽʥʝʥʦ ʥʘʧʨʫʞʝʥʦ-

ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʟʘʛʦʪʦʚʢʠ ʚ ʧʨʦʮʝʩʽ ʩʫʤʽʱʝʥʦʛʦ ʨʘʜʽʘʣʴʥʦʛʦ ʪʘ 

ʜʦʮʝʥʪʨʦʚʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʟ ʟʘʣʫʯʝʥʥʷʤ 

ʧʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʦʟʚʦʣʠʣʦ ʦʪʨʠʤʘʪʠ ʘʥʘʣʽʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʫ 

ʚʠʛʣʷʜʽ ʨʝʛʨʝʩʽʡʥʠʭ ʨʽʚʥʷʥʴ ʟ ʪʨʴʦʤʘ ʟʤʽʥʥʠʤʠ ʜʣʷ ʦʮʽʥʢʠ ʝʥʝʨʛʦʩʠʣʦʚʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʚʠʜʘʚʣʶʚʘʥʥʷ, ʨʦʟʢʨʠʪʪʷ ʧʽʚʤʘʪʨʠʮʴ ʪʘ ʦʧʨʘʚʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʫʤʦʚ 

ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʟʘʛʦʪʦʚʢʠ. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ 

ʩʪʘʥʫ ʟʘʛʦʪʦʚʢʠ ʚʠʟʥʘʯʝʥʦ ʟʥʘʯʝʥʥʷ ʚʠʯʝʨʧʘʥʥʷ ʨʝʩʫʨʩʫ ʧʣʘʩʪʠʯʥʦʩʪʽ. 

ɸʥʘʣʽʟ ʧʨʦʮʝʩʽʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʩʢʣʘʜʥʦʧʨʦʬʽʣʴʦʚʘʥʠʭ 

ʜʝʪʘʣʝʡ ʜʦʟʚʦʣʠʚ ʚʩʪʘʥʦʚʠʪʠ ʫʤʦʚʠ ʚʠʥʠʢʥʝʥʥʷ ʜʝʬʝʢʪʽʚ ʪʠʧʫ ʫʪʷʛʥʝʥʥʷ, 

ʟʘʞʠʤʫ ʪʘ ʧʨʦʩʪʨʽʣʫ. ɼʘʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʫ ʚʠʛʣʷʜʽ ʜʽʘʛʨʘʤ ʟʘʣʝʞʥʦʩʪʽ ʧʦʷʚʠ 

ʜʝʬʝʢʪʽʚ ʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʤʘʪʨʠʮʽ ʚʽʜ ʚʽʜʥʦʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʘʛʦʪʦʚʢʠ ʟ 

ʦʜʥʦ- ʽ ʜʚʦʩʪʦʨʦʥʥʴʦʶ ʧʦʜʘʯʝʶ ʤʝʪʘʣʫ ʚ ʦʩʝʨʝʜʦʢ ʜʝʬʦʨʤʫʚʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʤʝʪʦʜʦʤ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʦʟʚʦʣʠʣʠ 
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ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʬʦʨʤʦʟʤʽʥʫ ʟʘʛʦʪʦʚʢʠ ʚ ʧʨʦʮʝʩʽ ʢʦʤʙʽʥʦʚʘʥʦʛʦ 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʧʫʩʪʦʪʽʣʠʭ ʜʝʪʘʣʝʡ ʟ ʧʝʨʝʤʽʥʥʦʶ ʪʦʚʱʠʥʦʶ ʩʪʽʥʢʠ. ɼʣʷ 

ʦʪʨʠʤʘʥʥʷ ʜʝʪʘʣʝʡ ʟ ʨʽʟʥʦʶ ʪʦʚʱʠʥʦʶ ʩʪʽʥʢʠ ʨʦʟʨʦʙʣʝʥʦ ʨʽʟʥʽ ʩʭʝʤʠ 

ʢʽʥʝʤʘʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʟʘʛʦʪʦʚʢʫ. 

ʅʘ ʦʩʥʦʚʽ ʫʪʦʯʥʝʥʠʭ ʪʘ ʦʪʨʠʤʘʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʩʠʣʦʚʦʛʦ ʪʘ 

ʜʝʬʦʨʤʘʮʽʡʥʦʛʦ ʨʝʞʠʤʽʚ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ 

ʪʦʯʥʦʛʦ ʦʙôʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʚ ʟʘʢʨʠʪʠʭ ʤʘʪʨʠʮʷʭ. ʅʘʜʘʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʟʘʢʨʠʪʦʛʦ ʨʘʜʽʘʣʴʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ 

ʬʘʩʦʥʥʠʭ ʬʣʘʥʮʽʚ, ʙʦʢʦʚʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʚʽʜʨʦʩʪʢʽʚ ʨʽʟʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʪʘ ʨʽʟʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʽʜʥʦʩʥʦ ʦʩʽ ʟʘʛʦʪʦʚʢʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʪʨʠʤʘʥʥʷ ʜʝʪʘʣʝʡ ʙʝʟ ʫʪʚʦʨʝʥʥʷ ʜʝʬʝʢʪʽʚ, ʜʦʟʚʦʣʷʶʪʴ ʦʙʨʘʪʠ 

ʥʝʦʙʭʽʜʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʩʠʣʦʚʠʡ 

ʨʝʞʠʤ ʪʘ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʽ ʙʫʜʫʪʴ ʜʽʷʪʠ ʥʘ ʽʥʩʪʨʫʤʝʥʪ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʨʷʜ ʪʠʧʽʚ ʰʪʘʤʧʦʚʦʛʦ ʦʩʥʘʱʝʥʥʷ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʞʠʤʥʠʭ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʫʩʫʥʝʥʥʷ ʨʦʟʢʨʠʪʪʷ ʤʘʪʨʠʮʴ. 

ʈʦʟʨʦʙʣʝʥʽ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʽ ʪʝʭʥʦʣʦʛʽʾ ʽ ʢʨʝʩʣʝʥʥʷ ʰʪʘʤʧʽʚ ʧʝʨʝʜʘʥʽ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʽ ʥʘ ʨʷʜʽ ʧʽʜʧʨʠʻʤʩʪʚ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʷʜ ʩʧʦʩʦʙʽʚ, ʱʦ 

ʨʦʟʰʠʨʶʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʙôʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʪʘ 

ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʫʚʘʪʠ ʙʽʣʴʰ ʷʢʽʩʥʽ ʚʠʨʦʙʠ. ʉʧʦʩʦʙʠ ʊʆʐ ʟʘʭʠʱʝʥʽ 

ʧʘʪʝʥʪʘʤʠ ʋʢʨʘʾʥʠ.  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʫ ʚʠʛʣʷʜʽ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʤʝʪʦʜʠʢ ʽ ʧʨʦʝʢʪʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʡ, ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʥʽ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʨʝʞʠʤʽʚ ʧʨʦʮʝʩʽʚ ʪʦʯʥʦʛʦ ʦʙ'ʻʤʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʽʡ ʧʨʘʢʪʠʮʽ ʪʘ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʢʘʬʝʜʨʠ ʆʄʊ 

ɼɼʄɸ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʦʯʥʝ ʦʙ'ʻʤʥʝ ʰʪʘʤʧʫʚʘʥʥʷ, ʢʽʥʝʤʘʪʠʢʘ ʬʦʨʤʦʟʤʽʥʠ, 

ʩʠʣʦʚʠʡ ʨʝʞʠʤ, ʩʠʣʘ ʨʦʟʢʨʠʪʪʷ, ʤʝʪʦʜ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʥʘʧʨʫʞʝʥʦ-

ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ, ʜʝʬʝʢʪʦʫʪʚʦʨʝʥʥʷ. 
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ABSTRACT 

 

Abhari P. Development of scientific foundations and improvement of 

precision forging processes based on kinematics control of plastic deformation. ï 
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Dissertation for the Doctoral degree of Technical Science in specialty 

05.03.05 Processes and Machines of Plastic Working. ï Donbass State Engineering 

Academy, Ministry of Education and Science of Ukraine, Kramatorsk, 2019. 

The growth of the metal forming industry has increased. This increase is due to 

development of new and more advanced equipments, presses and materials. Product 

quality, cost and time to market are three overriding issues in metal forming industry. 

Due to this, the use of finite element method based on computer aided design and 

engineering techniques for process simulation has been increasing each year. Recently, 

the numerical simulation techniques using the rigid-plastic finite element method 

(FEM) have been successfully applied to investigate the forming characteristics of 

various metal forming processes. The finite element software is used a direct iteration 

and Newton-Raphson methods to solve the nonlinear equations.  

Metal forming can be classified into cold, warm, and hot forging. In the metal 

forming processes, extrusion process is on of the most important processing methods in 

the manufacturing industry for producing different parts with various shapes such as 

flanges, branches and other geometric forms. In recent years, there has been a greater 

need for enclosed cold forging technology to provide precision parts with various 

shapes. Extrusion process with room temperature is type of cold forging process. Near 

net shape quality, excellent surface finished and improved mechanical properties are the 

most important advantages by using cold forging process. During the simulations by 

commercial software for plastic deformation as QForm2D/3D and Deform2D/3D, it is 

seemed that the tubular billet is rigid-plastic body and various tool parts are all rigid 

bodies. The cylindrical solid or tubular billet is located in the die cavity and is squeezed 

by multiple rams. The billet is compressed with one or two opposite rams movement 

and the billet material fills the die cavity. 
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By this process can be produced axisymmetric and non-axisymmetric parts. 

There are principal types of extrusion process such as forward, backward, radial, 

lateral and combined. Defects occurring as folding defect during metal forming 

processes sometimes are caused. Control material flow is very important and 

necessary during extrusion processes by kinematical mechanism to predict and 

avoid defects. 

The dissertation is aimed for solving important scientific and technical 

problems in improve efficiency of precision forging processes based on definition 

of literary analysis, development of scientific foundations, technological regimes, 

kinematics control method of plastic deformation, die tools movement, expanding 

range of parts and improving parts quality. Problems solving in different fields of 

precision forging processes are related with theoretical and experimental 

investigations, make a mathematical perfect models for the regulation of the 

kinematics in material flow, make new methods to get precision parts with various 

forms of deformation and development of process design methods based on them. 

By the way, the aim of the dissertation is to increase the efficiency of 

precision forging processes based on the development of scientific foundations and 

development of technological methods of deformation with the regulation of 

kinematics in material plastic flow that provide to increase productivity and high 

quality product and resource savings. 

Theoretical investigation of power mode and stress-strain state with various 

shapes of billets in precision forging processes are considered by using the finite 

element method and the power method of energy balance (upper bound method). 

For an experimental investigation of material flow parameters and the formation of 

plastic zones in deformation, physical modeling was used. The method of physical 

modeling was also used to measure technological forces in combination with the 

method of mathematical planning in an experiment. To assess the accuracy of the 

results of experimental studies used methods of mathematical statistics.  

For enclosed upsetting process based on finite element method, boundary 
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conditions to make perfect parts, changes of power mode parameters in forming 

characteristics and force of matrix disclosures are determined. Investigation results 

are shown that for enclosed upsetting characteristic shape deviations are unfilling 

in corner of matrix part. To improve the accuracy of billets, recommendations for 

choice of power mode, geometric parameters, die tool movements and kinematics 

control in enclosed upsetting are considered. To develop the quality of shaping 

form, the use of a compensator on the die is recommended. To make parts with 

different dimensions especially high height in enclosed upsetting process, need to 

design new variant to avoid folding defect. Radial extrusion method is used in this 

process to make high height parts without defect with kinematics control and die 

tool movements. 

Practical realizations in radial extrusion process with different kinematic 

schemes of deformation require an analysis of power mode, stress-strain state with 

various shapes of billets and force of matrix disclosures. Based on the energy 

method of power balance (upper bound method), power mode characteristics and 

shaping forms in radial extrusion process with compensator that located 

perpendicular in radial direction of material flow are considered. 

To get flanges in various levels of billets with different of shaping form in 

schemes of radial extrusion process, various forming, deformation and mechanism 

of defect formation such as folding defect are defined. The material flow behavior 

and the influence of various factors involved in radial extrusion processes with 

mandrel were explored. Forming characteristics such as deformation patterns 

(gridlines distortion), distributions of effective strain and stress in two different 

schemes of radial extrusion process with mandrel, viz, single-ended and  

double-ended during the forming process with different forming parameters, and 

also to predict and avoid folding defect in theses processes have been investigated. 

In order to avoid folding defect and to make new material flow and to create a 

hollow parts without folding defect has been used a movable upper die in die 
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schemes. Influence of process geometry parameters in force of matrix disclosures 

is determined. 

By using finite element method, as determined graphics that show 

relationships movement velocities in matrix with parts dimension to make parts 

without folding defect. Based on upper bound method, power mode characteristics 

and shaping forms in radial extrusion process with compensator that located 

perpendicular in radial direction of material flow are considered.  

New method of radial extrusion process with reduction variant to reduce 

force in matrix disclosures is determined. The punch forceïstroke and upper die 

velocity with relative flange height in single-ended and double-ended processes are 

shown. The upsetting operation by using matrix movement is very effective to get 

ideal flanges in dies mechanism.  

To make thick flanges with ideal deformation state using step by step 

double-ended process with movement matrix is better than other process such as 

single-ended and to implement process in the manufacturing industries for 

producing different parts with various shapes such as flanges, branches and other 

geometric forms are used schemes of kinematics control by using die tools 

movement. Simulation results are shown that the formability of the double-ended 

forming is better than that of the single-ended forming in terms of strain-stress 

distributions and forming load. 

Based on finite element method, lateral extrusion processes such as die 

scheme of single-ended and double-ended with different branch shapes are 

simulated. Power mode characteristics, force of matrix disclosures, distributions of 

effective strain and stress and deformation patterns (gridlines distortion) with 

kinematics control and die tool movements are defined. 

The power method of energy balance (upper bound method) is considered to 

investigate power mode characteristics and parameters in lateral extrusion process 

with various branches. Relative pressures with different friction coefficients and 

various geometrical parameters of branches are defined. 
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To make complex parts such as compressor impeller, lateral and combined 

extrusions are used. Distributions of effective strain ï stress and force variations on 

the punch with punch travel as determined by finite element simulation. 

Theoretical and experimental investigations are shown similar results. 

Theoretical and experimental analyses of combined extrusion processes, to 

make complex parts without defects such as lap, suction, collapse, cold shut and 

etc. are considered. It is very necessary accurate boundary conditions in combined 

extrusion processes to make precision parts. Recommendations to predict and 

avoid defect in the form of diagrams as velocity of die tool movements vs. 

relationship of billet parameters in single-ended and double-ended combined 

extrusion processes in material flow are determined. 

Based on specified and obtained power patterns and deformation modes, 

design techniques in precision forging process are defined. Technological 

recommendations to design enclosed upsetting process and radial, lateral and 

combined extrusion processes to make various and complex parts are considered.  

Technological recommendations, methodologies, methods, techniques and 

using a database of calculated models in design and simulation of extrusion 

processes with hollow and solid parts by using kinematics control and die tool 

movements based on results of theoretical and experimental investigations are 

determined. New variants of material flow that are published as patents are offered. 

Different types of tool parts including use of clamping devices to eliminate 

the disclosure of matrixes and new design of dies and stamps for various forging 

and extrusion processes to make complex and different parts are considered. 

Obtained results such as theoretical and experimental investigations are used 

in educational process as theoretical and practical courses in metal forming 

department (DSEA). 

Key words: precision forging process, kinematics of shaping form, power 

mode, force of matrix disclosures, finite element method, stress-strain state, defect 

formation. 
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ʚʠʜʘʚʣʶʚʘʥʥʷ ʜʝʪʘʣʝʡ ʟ ʚʽʜʨʦʩʪʢʘʤʠ, ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʥʘ ʨʽʟʥʽʡ 

ʚʠʩʦʪʽ, ʝʥʝʨʛʝʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʙʘʣʘʥʩʫ ʧʦʪʫʞʥʦʩʪʝʡ 327 

 
5.4 ɼʦʩʣʽʜʞʝʥʥʷ ʩʠʣʦʚʦʛʦ ʨʝʞʠʤʫ ʚʠʜʘʚʣʶʚʘʥʥʷ ʜʝʪʘʣʝʡ ʟ 

ʚʽʜʨʦʩʪʢʘʤʠ ʧʣʦʩʢʦʾ ʬʦʨʤʠ 330 

 
5.5 ɼʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʤʘʪʠʯʥʠʭ ʚʘʨʽʘʥʪʽʚ ʙʦʢʦʚʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ 

ʬʘʩʦʥʥʠʭ ʚʽʜʨʦʩʪʢʽʚ ʚ ʨʦʟôʻʤʥʠʭ ʤʘʪʨʠʮʷʭ 334 

 

 5.5.1 ʄʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʙʦʢʦʚʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ 

ʚʽʜʨʦʩʪʢʘ ʧʨʷʤʦʢʫʪʥʦʛʦ ʽ ʢʨʫʛʣʦʛʦ ʧʝʨʝʨʽʟʫ ʧʨʠ 

ʦʜʥʦʩʪʦʨʦʥʥʽʡ ʧʦʜʘʯʽ ʚ ʨʦʟ'ʻʤʥʠʭ ʤʘʪʨʠʮʷʭ 334 

 

 5.5.2 ʄʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʙʦʢʦʚʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ 

ʚʽʜʨʦʩʪʢʘ ʧʨʷʤʦʢʫʪʥʦʛʦ ʽ ʢʨʫʛʣʦʛʦ ʧʝʨʝʨʽʟʫ ʧʨʠ ʜʚʦʩʪʦʨʦʥʥʽʡ 

ʧʦʜʘʯʽ ʚ ʨʦʟ'ʻʤʥʠʭ ʤʘʪʨʠʮʷʭ 340 

 
 5.5.3 ɸʥʘʣʽʟ ʧʨʦʮʝʩʫ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʚʽʜʨʦʩʪʢʘ ʨʽʟʥʦʾ 

ʢʦʥʬʽʛʫʨʘʮʽʻʶ ʥʘ ʪʦʨʮʽ ʩʪʨʠʞʥʷ ʙʦʢʦʚʠʤ ʚʠʜʘʚʣʶʚʘʥʥʷʤ 346 

 

 5.5.4 ɸʥʘʣʽʟ ʢʽʥʝʤʘʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʨʠ 

ʙʦʢʦʚʦʤʫ ʚʠʜʘʚʣʶʚʘʥʥʽ ʧʦʨʦʞʥʠʩʪʦʛʦ ʚʽʜʨʦʩʪʢʫ ʢʨʫʛʣʦʛʦ ʽ 

ʢʚʘʜʨʘʪʥʦʛʦ ʧʝʨʝʨʽʟʫ ʧʨʠ ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʧʦʜʘʯʽ 351 

 
 5.5.5 ʆʩʦʙʣʠʚʦʩʪʽ ʩʠʣʦʚʦʛʦ ʨʝʞʠʤʫ ʙʦʢʦʚʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ 

ʩʪʫʧʽʥʯʘʩʪʠʭ ʚʽʜʨʦʩʪʢʽʚ 352 
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5.6 ɼʦʩʣʽʜʞʝʥʥʷ ʩʠʣʦʚʠʭ ʨʝʞʠʤʽʚ ʧʨʦʮʝʩʫ ʙʦʢʦʚʦʛʦ 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʚʽʜʨʦʩʪʢʽʚ ʟʽ ʟʤʽʱʝʥʠʤʠ ʦʩʷʤʠ ʤʝʪʦʜʦʤ 

ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ 358 

 
5.7 ʌʦʨʤʦʫʪʚʦʨʝʥʥʷ ʪʘ ʩʠʣʦʚʠʡ ʨʝʞʠʤ ʧʨʦʮʝʩʫ ʙʦʢʦʚʦʛʦ 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʚʽʜʨʦʩʪʢʽʚ ʪʠʧʫ çʧʝʨʘè 364 

 5.8 ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʭʝʤ ʙʦʢʦʚʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ 370 

 ɺʠʩʥʦʚʢʠ 382 

6 ɸʅɸʃɯɿ ʇʈʆʎɽʉɯɺ ʂʆʄɹɯʅʆɺɸʅʆɻʆ ʊɸ ʉʋʄɯʑɽʅʆɻʆ 

ɼɽʌʆʈʄʋɺɸʅʅʗ 385 

 
6.1 ʄʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʩʫʤʽʱʝʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʜʝʪʘʣʽ ʪʠʧʫ 

ʚʪʫʣʢʘ ʟ ʬʣʘʥʮʷʤʠ  385 

 
 6.1.1 ɸʥʘʣʽʟ ʩʠʣʦʚʦʛʦ ʨʝʞʠʤʫ ʩʫʤʽʱʝʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ 

ʜʝʪʘʣʽ ʪʠʧʫ ʚʪʫʣʢʘ ʟ ʬʣʘʥʮʷʤʠ ʤʝʪʦʜʦʤ ʚʝʨʭʥʴʦʾ ʦʮʽʥʢʠ 385 

 

 6.1.2 ɼʦʩʣʽʜʞʝʥʥʷ ʩʠʣʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʤʽʱʝʥʦʛʦ 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʜʝʪʘʣʽ ʪʠʧʫ ʚʪʫʣʢʘ ʟ ʬʣʘʥʮʷʤʠ ʝʥʝʨʛʝʪʠʯʥʠʤ 

ʤʝʪʦʜʦʤ ʙʘʣʘʥʩʫ ʧʦʪʫʞʥʦʩʪʝʡ 390 

 

 6.1.3 ʄʦʜʝʣʶʚʘʥʥʷ ʩʠʣʦʚʦʛʦ ʨʝʞʠʤʫ ʧʨʦʮʝʩʫ ʩʫʤʽʱʝʥʦʛʦ 

ʨʘʜʽʘʣʴʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʜʝʪʘʣʽ ʪʠʧʫ ʚʪʫʣʢʘ ʟ ʬʣʘʥʮʷʤʠ ʥʘ 

ʦʩʥʦʚʽ ʧʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ 397 

 
6.2 ɺʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʫ ʧʣʘʩʪʠʯʥʦʩʪʽ ʥʘ 

ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ 405 

 
6.3 ɸʥʘʣʽʟ ʢʽʥʝʤʘʪʠʢʠ ʬʦʨʤʦʟʤʽʥʝʥʥʷ ʜʣʷ ʫʩʫʥʝʥʥʷ ʜʝʬʝʢʪʽʚ 

ʪʠʧʫ ʫʪʷʛʥʝʥʥʷ 412 

 6.4 ʄʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʨʘʜʽʘʣʴʥʦ-ʧʨʷʤʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ  417 

  
6.4.1 ɼʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʪʘ 

ʩʠʣʦʚʦʛʦ ʨʝʞʠʤʫ ʧʨʠ ʨʘʜʽʘʣʴʥʦ-ʧʨʷʤʦʤʫ ʚʠʜʘʚʣʶʚʘʥʥʽ 418 

  
6.4.2 ɼʝʬʝʢʪʦʫʪʚʦʨʝʥʥʷ ʧʨʠ ʨʘʜʽʘʣʴʥʦ-ʧʨʷʤʦʤʫ ʚʠʜʘʚʣʶʚʘʥʥʽ 

ʩʢʣʘʜʥʦʧʨʦʬʽʣʴʦʚʘʥʠʭ ʜʝʪʘʣʝʡ 420 

 
6.5 ʄʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʚʠʜʘʚʣʶʚʘʥʥʷ ʧʦʨʦʞʥʠʩʪʠʭ ʜʝʪʘʣʝʡ ʟ 

ʧʝʨʝʤʽʥʥʦʶ ʪʦʚʱʠʥʦʶ ʩʪʽʥʢʠ 424 
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6.5.1 ɸʥʘʣʽʟ ʩʠʣʦʚʦʛʦ ʨʝʞʠʤʫ ʚʠʜʘʚʣʶʚʘʥʥʷ ʧʦʨʦʞʥʠʩʪʠʭ 

ʜʝʪʘʣʝʡ ʟ ʧʝʨʝʤʽʥʥʦʶ ʪʦʚʱʠʥʦʶ ʩʪʽʥʢʠ ʤʝʪʦʜʦʤ ʚʝʨʭʥʴʦʾ 

ʦʮʽʥʢʠ 424 

  

6.5.2 ɼʦʩʣʽʜʞʝʥʥʷ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʧʨʦʮʝʩʫ ʚʠʜʘʚʣʶʚʘʥʥʷ 

ʧʫʩʪʦʪʽʣʠʭ ʜʝʪʘʣʝʡ ʟʽ ʟʤʽʥʥʦʶ ʪʦʚʱʠʥʦʶ ʩʪʽʥʢʠ ʤʝʪʦʜʦʤ 

ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ 430 

 

6.6 ʌʦʨʤʦʫʪʚʦʨʝʥʥʷ ʩʢʣʘʜʥʦʧʨʦʬʽʣʴʦʚʘʥʠʭ ʜʝʪʘʣʝʡ ʩʧʦʩʦʙʘʤʠ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʨʝʛʫʣʶʚʘʥʥʷ ʢʽʥʝʤʘʪʠʢʠ 

ʪʝʯʽʾ ʤʝʪʘʣʫ 435 

\ 
 6.6.1 ʋʩʫʥʝʥʥʷ ʜʝʬʝʢʪʽʚ ʪʠʧʫ çʧʨʦʩʪʨʽʣè ʧʨʠ ʬʦʨʤʦʫʪʚʦʨʝʥʥʽ 

ʩʢʣʘʜʥʦʧʨʦʬʽʣʴʦʚʘʥʠʭ ʜʝʪʘʣʝʡ ʢʦʤʙʽʥʦʚʘʥʠʤ ʚʠʜʘʚʣʶʚʘʥʥʷʤ 435 

 
 6.6.2 ʋʩʫʥʝʥʥʷ ʜʝʬʝʢʪʽʚ ʪʠʧʫ çʟʘʞʠʤè ʧʨʠ ʢʦʤʙʽʥʦʚʘʥʦʤʫ 

ʚʠʜʘʚʣʶʚʘʥʥʽ ʩʢʣʘʜʥʦʧʨʦʬʽʣʴʦʚʘʥʠʭ ʜʝʪʘʣʝʡ  438 

 
6.7 ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ 

ʚʠʜʘʚʣʶʚʘʥʥʷ 453 

 ɺʠʩʥʦʚʢʠ 468 

7 ʋɼʆʉʂʆʅɸʃɽʅʅʗ, ʈʆɿʈʆɹʂɸ ʊɸ ɺʇʈʆɺɸɼɾɽʅʅʗ 

ʊɽʍʅʆʃʆɻɯʏʅʀʍ ʇʈʆʎɽʉɯɺ ʊʆʏʅʆɻʆ ʆɹ'ɭʄʅʆɻʆ 

ʐʊɸʄʇʋɺɸʅʅʗ 471 

 
7.1 ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʦʯʥʦʛʦ 

ʦʙ'ʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ 471 

 
7.2 ʈʦʟʨʦʙʢʘ ʰʪʘʤʧʦʚʦʛʦ ʦʩʥʘʱʝʥʥʷ ʟ ʨʝʛʫʣʶʚʘʥʥʷʤ ʢʽʥʝʤʘʪʠʢʠ 

ʬʦʨʤʦʟʤʽʥʝʥʥʷ 488 

 

7.3 ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʦʙôʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʪʘ 

ʨʦʟʰʠʨʝʥʥʷ ʾʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʥʘ ʦʩʥʦʚʽ ʫʧʨʘʚʣʷʥʥʷ 

ʢʽʥʝʤʘʪʠʢʦʶ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʜʝʪʘʣʝʡ 519 

 7.4 ʈʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʡ ʦʙôʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ  527 

 ɺʠʩʥʦʚʢʠ 536 

ɿɸɻɸʃʔʅɯ ɺʀʉʅʆɺʂʀ 537 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 541 

ɼʆɼɸʊʂʀ 577 
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ɺʉʊʋʇ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʪʝʥʜʝʥʮʽʡ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʛʦ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʥʘʫʢʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʱʦ ʧʽʜʚʠʱʫʶʪʴ ʷʢʽʩʪʴ ʚʠʨʦʙʽʚ ʽ ʟʥʠʞʫʶʪʴ ʩʦʙʽʚʘʨʪʽʩʪʴ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ. ɺʽʜ 

ʪʝʭʥʦʣʦʛʽʡ ʟʘʛʦʪʽʚʝʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʙʘʛʘʪʦ ʱʦ ʟʘʣʝʞʠʪʴ: ʷʢ 

ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ, ʪʘʢ ʽ ʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʠʭ ʚʠʨʦʙʽʚ, ʘ ʦʪʞʝ, ʽ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʢʽʥʮʝʚʦʾ ʧʨʦʜʫʢʮʽʾ. 

ʆʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʥʘʧʨʷʤʢʽʚ ʚʠʨʽʰʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʙʣʝʤ 

ʤʝʪʘʣʦʦʙʨʦʙʥʠʭ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʻ ʦʩʚʦʻʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʪʦʯʥʦʛʦ ʦʙ'ʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ (ʊʆʐ) ʩʢʣʘʜʥʦʧʨʦʬʽʣʴʦʚʘʥʠʭ ʜʝʪʘʣʝʡ ʽ 

ʟʘʛʦʪʦʚʦʢ ʽʟ ʟʘʜʘʥʠʤʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʇʨʦʮʝʩʠ ʊʆʐ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʩʪʽʡʢʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ʨʦʟʰʠʨʝʥʥʷ ʦʙʣʘʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ 

ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʪʘʢʠʭ 

ʧʨʦʙʣʝʤʥʠʭ ʧʠʪʘʥʴ ʽ ʟʘʚʜʘʥʴ ʊʆʐ, ʷʢ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʽ ʟʥʠʞʝʥʥʷ 

ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪʫ ʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʦʙʨʦʙʢʠ, ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʩʧʦʩʦʙʠ, ʦʩʥʘʱʝʥʥʷ ʪʘ ʦʙʣʘʜʥʘʥʥʷ 

ʜʣʷ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʜʝʪʘʣʝʡ ʟ ʤʝʥʰʠʤʠ ʧʠʪʦʤʠʤʠ ʽ ʧʦʚʥʠʤʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʪʘ ʩʢʦʨʦʯʝʥʠʤ ʯʠʩʣʦʤ ʦʧʝʨʘʮʽʡ. ʉʝʨʝʜ ʪʘʢʠʭ ʩʧʦʩʦʙʽʚ 

ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʦʙ'ʻʤʥʝ ʰʪʘʤʧʫʚʘʥʥʷ ʚ ʟʘʢʨʠʪʠʭ, ʨʦʟ'ʻʤʥʠʭ ʽ ʨʫʭʣʠʚʠʭ 

ʤʘʪʨʠʮʷʭ ʧʦʧʝʨʝʯʥʦʛʦ ʪʘ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ, ʚ ʷʢʠʭ ʧʝʨʝʜʙʘʯʝʥʦ 

ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷʤ ʜʝʪʘʣʝʡ, ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʤ 

ʩʪʘʥʦʤ (ʅɼʉ) ʟʘʛʦʪʦʚʢʠ, ʩʠʣʦʚʠʤ ʽ ʜʝʬʦʨʤʘʮʽʡʥʠʤ ʨʝʞʠʤʘʤʠ ʧʨʦʮʝʩʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʝʛʫʣʶʚʘʥʥʷ ʢʽʥʝʤʘʪʠʢʠ ʧʣʘʩʪʠʯʥʦʾ ʬʦʨʤʦʟʤʽʥʠ ʽ ʨʫʭʫ 

ʜʝʬʦʨʤʫʶʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʦʩʚʦʻʥʥʷ ʥʦʚʠʭ 

ʧʨʦʮʝʩʽʚ ʊʆʐ ʚʽʜʩʪʘʻ ʚʽʜ ʧʦʪʨʝʙ ʚʠʨʦʙʥʠʮʪʚʘ. ʈʝʘʣʽʟʘʮʽʷ ʥʦʚʠʭ ʩʧʦʩʦʙʽʚ 

ʰʪʘʤʧʫʚʘʥʥʷ ʽ ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʚʽʜʦʤʠʭ ʩʧʦʩʦʙʽʚ ʚʠʤʘʛʘʻ ʧʦʰʫʢʫ 

ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʦʙʨʦʙʢʠ, ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʢʽʥʝʤʘʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘ 
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ʅɼʉ ʟʘʛʦʪʦʚʢʠ, ʜʝʬʝʢʪʦʫʪʚʦʨʝʥʥʷ ʽ ʩʠʣʦʚʠʡ ʨʝʞʠʤ, ʱʦ ʚʢʣʶʯʘʻ ʷʢ ʘʢʪʠʚʥʽ 

ʩʠʣʠ ʜʝʬʦʨʤʫʚʘʥʥʷ, ʪʘʢ ʽ ʨʝʘʢʪʠʚʥʽ ʩʠʣʠ ʨʦʟʢʨʠʪʪʷ ʤʘʪʨʠʮʴ. 

ʈʽʰʝʥʥʷ ʜʘʥʠʭ ʧʨʦʙʣʝʤʥʠʭ ʟʘʚʜʘʥʴ ʧʦʚ'ʷʟʘʥʦ ʟ ʧʨʦʚʝʜʝʥʥʷʤ 

ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʩʪʚʦʨʝʥʥʷʤ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ ʧʨʦʮʝʩʽʚ ʊʆʐ ʟ ʨʝʛʫʣʶʚʘʥʥʷʤ ʢʽʥʝʤʘʪʠʢʠ ʪʝʯʽʾ ʤʝʪʘʣʫ, ʩʪʚʦʨʝʥʥʷʤ 

ʥʦʚʠʭ ʩʧʦʩʦʙʽʚ ʜʝʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʨʦʙʢʦʶ ʥʘ ʾʭ ʦʩʥʦʚʽ ʤʝʪʦʜʠʢ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ.  

ɿʚʘʞʘʶʯʠ ʥʘ ʚʠʢʣʘʜʝʥʝ, ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʧʨʦʙʣʝʤʘ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʊʆʐ ʥʘ ʦʩʥʦʚʽ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦʾ ʙʘʟʠ, ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ ʽ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʜʝʬʦʨʤʫʚʘʥʥʷ ʟ ʨʝʛʫʣʶʚʘʥʥʷʤ ʢʽʥʝʤʘʪʠʢʠ 

ʬʦʨʤʦʟʤʽʥʠ ʻ ʘʢʪʫʘʣʴʥʦʶ ʽ ʩʫʯʘʩʥʦʶ. 

ɿʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ʊʝʤʘ 

ʜʠʩʝʨʪʘʮʽʾ ʚʽʜʧʦʚʽʜʘʻ ʧʨʽʦʨʠʪʝʪʥʦʤʫ ʥʘʧʨʷʤʢʫ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ 

çʅʦʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʽ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʝʥʝʨʛʝʪʠʮʽ, 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽè. ʈʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʥʘ ʢʘʬʝʜʨʽ 

çʆʙʨʦʙʢʘ ʤʝʪʘʣʽʚ ʪʠʩʢʦʤè (ʆʄʊ) ɼʦʥʙʘʩʴʢʦʾ ʜʝʨʞʘʚʥʦʾ ʤʘʰʠʥʦʙʫʜʽʚʥʦʾ 

ʘʢʘʜʝʤʽʾ (ɼɼʄɸ) ʫ ʨʘʤʢʘʭ ʜʝʨʞʙʶʜʞʝʪʥʠʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʦʨʜʠʥʘʮʽʡʥʠʭ ʧʣʘʥʽʚ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ (ˉ 

ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0111U000174, 0115U004736, ʚ ʷʢʠʭ ʟʜʦʙʫʚʘʯ ʙʫʚ 

ʚʠʢʦʥʘʚʮʝʤ, ʪʘ 0117U001164, ʜʝ ʟʜʦʙʫʚʘʯ ʙʫʚ ʚʽʜʧʦʚʜ̔ʘʣʴʥʠʤ ʚʠʢʦʥʘʚʮʝʤ), ʘ 

ʪʘʢʦʞ ʫ ʨʘʤʢʘʭ ʛʦʩʧʜʦʛʦʚʽʨʥʠʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʟ ʧʽʜʧʨʠ̒ ʤʩʪʚʘʤʠ. 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʘ ʨʦʙʦʪʠ ï ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʡ ʪʦʯʥʦʛʦ ʦʙ'ʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʨʦʟʚʠʪʢʫ 

ʥʘʫʢʦʚʠʭ ʦʩʥʦʚ ʽ ʨʦʟʨʦʙʢʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʧʦʩʦʙʽʚ ʜʝʬʦʨʤʫʚʘʥʥʷ ʟ 

ʨʝʛʫʣʶʚʘʥʥʷʤ ʢʽʥʝʤʘʪʠʢʠ ʧʣʘʩʪʠʯʥʦʾ ʪʝʯʽʾ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʷʢʦʩʪʽ ʚʠʨʦʙʽʚ ʪʘ ʝʢʦʥʦʤʽʶ ʨʝʩʫʨʩʽʚ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʤʝʪʠ ʚ ʨʦʙʦʪʽ ʙʫʣʠ ʧʦʩʪʘʚʣʝʥʽ ʪʘ ʚʠʨʽʰʝʥʽ 

ʪʘʢʽ ʘʢʪʫʘʣʴʥʽ ʟʘʜʘʯʽ: 

- ʘʥʘʣʽʟ ʥʘʧʨʷʤʢʽʚ, ʤʝʪʦʜʽʚ ʽ ʨʽʰʝʥʴ ʧʨʘʢʪʠʯʥʠʭ ʽ ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʚʜʘʥʴ 
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ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽ ʨʝʘʣʽʟʘʮʽʾ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʊʆʐ; 

- ʨʦʟʨʦʙʢʘ ʯʠʩʝʣʴʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʠʣʦʚʦʛʦ 

ʨʝʞʠʤʫ, ʬʦʨʤʦʟʤʽʥʠ ʽ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʟʘʛʦʪʦʚʢʠ ʚ ʧʨʦʮʝʩʘʭ 

ʦʩʝʩʠʤʝʪʨʠʯʥʦʾ ʽ ʧʣʦʩʢʦʾ ʜʝʬʦʨʤʘʮʽʾ ʚ ʫʤʦʚʘʭ ʟʘʢʨʠʪʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʚ 

ʨʫʭʦʤʠʭ ʤʘʪʨʠʮʷʭ; 

- ʘʥʘʣʽʟ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʟʤʽʥʠ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ, 

ʩʠʣʦʚʦʛʦ ʽ ʜʝʬʦʨʤʘʮʽʡʥʦʛʦ ʨʝʞʠʤʫ ʟ ʨʝʛʫʣʶʚʘʥʥʷʤ ʢʽʥʝʤʘʪʠʢʠ ʧʣʘʩʪʠʯʥʦʾ 

ʪʝʯʽʾ ʥʘ ʦʩʥʦʚʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʛʝʦʤʝʪʨʠʯʥʠʭ ʪʘ 

ʢʽʥʝʤʘʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘ ʙʦʢʦʚʦʛʦ 

ʚʠʜʘʚʣʶʚʘʥʥʷ; 

- ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʦʙôʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʫʨʘʭʫʚʘʥʥʷ ʢʽʥʝʤʘʪʠʢʠ ʪʝʯʽʾ ʪʘ ʧʝʨʝʚʽʨʢʠ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ ʽ ʧʨʠʧʫʱʝʥʴ, ʧʨʠʡʥʷʪʠʭ ʧʨʠ ʪʝʦʨʝʪʠʯʥʦʤʫ ʘʥʘʣʽʟʽ ʧʨʦʮʝʩʽʚ; 

- ʨʦʟʨʦʙʢʘ ʥʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʦʚʠʭ ʪʝʭʥʽʯʥʠʭ ʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ, ʷʢʽ ʨʦʟʰʠʨʶʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʽ ʧʽʜʚʠʱʫʶʪʴ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʚʠʚʯʝʥʠʭ ʧʨʦʮʝʩʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ ʤʝʪʦʜʦʤ ʪʦʯʥʦʛʦ ʦʙ'ʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʨʝʛʫʣʶʚʘʥʥʷ ʢʽʥʝʤʘʪʠʢʠ ʬʦʨʤʦʟʤʽʥʝʥʥʷ ʟʘʛʦʪʦʚʢʠ; 

- ʨʦʟʨʦʙʢʘ ʥʘ ʦʩʥʦʚʽ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʧʨʦʮʝʩʽʚ ʊʆʐ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʡ, ʤʝʪʦʜʠʢ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʴ ʚ ʧʨʘʢʪʠʢʫ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. 

ʆʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʊʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʪʦʯʥʦʛʦ ʦʙôʻʤʥʦʛʦ 

ʰʪʘʤʧʫʚʘʥʥʷ.  

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ ʩʠʣʦʚʠʭ ʽ ʜʝʬʦʨʤʘʮʽʡʥʠʭ 

ʨʝʞʠʤʽʚ ʧʣʘʩʪʠʯʥʦʛʦ ʬʦʨʤʦʟʤʽʥʝʥʥʷ, ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ 

ʤʝʪʘʣʝʚʠʭ ʟʘʛʦʪʦʚʦʢ, ʩʧʦʩʦʙʠ ʨʝʛʫʣʶʚʘʥʥʷ ʢʽʥʝʤʘʪʠʢʠ ʬʦʨʤʦʟʤʽʥʝʥʥʷ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʊʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʣʦʚʦʛʦ ʽ ʥʘʧʨʫʞʝʥʦ-

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʟʘʛʦʪʦʚʢʠ ʚ ʧʨʦʮʝʩʘʭ ʪʦʯʥʦʛʦ ʦʙ'ʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ 
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ʚʠʢʦʥʘʥʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʤʝʪʦʜʫ ʙʘʣʘʥʩʫ ʧʦʪʫʞʥʦʩʪʝʡ. ɼʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʭʘʨʘʢʪʝʨʫ ʪʝʯʽʾ ʤʝʪʘʣʫ ʽ ʬʦʨʤʫʚʘʥʥʷ ʧʣʘʩʪʠʯʥʠʭ ʟʦʥ ʦʩʝʨʝʜʢʽʚ ʜʝʬʦʨʤʫʚʘʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʦ ʬʽʟʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ. ʄʝʪʦʜ ʬʽʟʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘʢʦʞ 

ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʠʣ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʤʝʪʦʜʦʤ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ. ɼʣʷ ʦʮʽʥʢʠ ʪʦʯʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʤʝʪʦʜʠ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ.  

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʅʘʫʢʦʚʫ ʥʦʚʠʟʥʫ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʩʢʣʘʜʘʶʪʴ ʥʘʩʪʫʧʥʽ ʾʾ ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ: 

1. ɺʧʝʨʰʝ ʥʘ ʦʩʥʦʚʽ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʪʦʜʫ ʙʘʣʘʥʩʫ ʧʦʪʫʞʥʦʩʪʝʡ ʪʘ 

ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʨʦʟʨʦʙʣʝʥʦ ʢʦʤʧʣʝʢʩ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ 

ʧʨʦʮʝʩʽʚ ʪʦʯʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʟʘʛʦʪʦʚʦʢ ʚ ʟʘʢʨʠʪʠʭ ʽ ʨʦʟôʻʤʥʠʭ ʤʘʪʨʠʮʷʭ ʪʘ 

ʜʝʪʘʣʝʡ ʨʽʟʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʽ ʚʩʪʘʥʦʚʣʝʥʽ ʟʘʣʝʞʥʦʩʪʽ ʩʠʣʦʚʦʛʦ ʨʝʞʠʤʫ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʮʝʩʫ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ, ʷʢʽ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʨʘʭʫʚʘʥʥʷʤ ʩʠʣ ʨʦʟʢʨʠʪʪʷ ʨʦʟôʻʤʥʠʭ ʤʘʪʨʠʮʴ, ʥʘʧʨʫʞʝʥʦ-

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʟʘʛʦʪʦʚʢʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʠʭ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʝʞʠʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʽʥʝʤʘʪʠʯʥʠʭ ʪʘ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʧʨʦʮʝʩʫ.  

2. ɺʧʝʨʰʝ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʠʷʚʣʝʥʽ ʫʤʦʚʠ 

ʧʦʷʚʠ ʜʝʬʝʢʪʫ ʪʠʧʫ ʧʨʦʩʪʨʽʣʽʚ ʚ ʧʦʨʦʞʥʠʩʪʠʭ ʜʝʪʘʣʷʭ ʟ ʧʨʦʬʽʣʴʦʚʘʥʦʶ 

ʧʦʚʝʨʭʥʝʶ ʪʘ ʧʦʙʫʜʦʚʘʥʽ ʛʨʘʥʠʯʥʽ ʢʨʠʚʽ ʜʣʷ ʟʦʥ ʙʝʟʜʝʬʝʢʪʥʦʛʦ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʭʝʤʠ ʟʘʢʨʠʪʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʪʘ ʧʘʨʘʤʝʪʨʽʚ 

ʧʨʦʮʝʩʫ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʩʧʦʩʽʙ ʜʚʦʧʝʨʝʭʽʜʥʦʛʦ ʢʦʤʙʽʥʦʚʘʥʦʛʦ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʟ ʫʩʫʥʝʥʥʷʤ ʜʝʬʝʢʪʽʚ ʬʦʨʤʠ ʜʝʪʘʣʝʡ. 

3. ʆʪʨʠʤʘʣʠ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʜʝʪʘʣʝʡ ʟ ʬʣʘʥʮʝʤ ʚ ʧʨʦʮʝʩʘʭ ʦʙôʻʤʥʦʛʦ 

ʰʪʘʤʧʫʚʘʥʥʷ ʚʠʜʘʚʣʶʚʘʥʥʷʤ, ʷʢʽ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ, ʚʨʘʭʦʚʫʶʪʴ ʚʧʣʠʚ 

ʢʽʥʝʤʘʪʠʢʠ ʧʦʜʘʯʽ ʤʝʪʘʣʫ ʚ ʧʨʠʡʤʘʣʴʥʫ ʧʦʨʦʞʥʠʥʫ ʤʘʪʨʠʮʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 
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ʟʥʠʞʝʥʥʷ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʜʝʬʦʨʤʘʮʽʡ ʽ ʨʝʛʫʣʶʚʘʥʥʷ ʩʠʣʦʚʦʛʦ ʨʝʞʠʤʫ ʧʨʦʮʝʩʫ. 

4. ʋʪʦʯʥʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʦʟʤʽʥʝʥʥʷ ʟʘʛʦʪʦʚʦʢ ʚ ʧʨʦʮʝʩʘʭ 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʪʨʫʙʯʘʪʠʭ ʜʝʪʘʣʝʡ ʪʠʧʫ ʚʪʫʣʦʢ ʟ ʤʘʩʠʚʥʠʤ ʬʣʘʥʮʝʤ, ʷʢʽ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʢʝʨʫʚʘʥʥʽ ʪʝʯʽʻʶ ʤʝʪʘʣʫ ʟʘ ʨʘʭʫʥʦʢ 

ʫʟʛʦʜʞʝʥʥʷ ʰʚʠʜʢʦʩʪʝʡ ʧʝʨʝʤʽʱʝʥʥʷ ʧʫʘʥʩʦʥʘ ʽ ʨʫʭʦʤʦʾ ʤʘʪʨʠʮʽ, ʱʦ 

ʜʦʟʚʦʣʠʣʦ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʪʘ ʨʦʟʰʠʨʠʪʠ ʥʦʤʝʥʢʣʘʪʫʨʫ ʦʪʨʠʤʫʚʘʥʠʭ 

ʜʝʪʘʣʝʡ. 

5. ʆʪʨʠʤʘʣʠ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥʠ ʥʘʧʨʫʞʝʥʦ-

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʩʪʨʠʞʥʝʚʠʭ ʜʝʪʘʣʝʡ, ʱʦ ʰʪʘʤʧʫʶʪʴʩʷ, ʩʧʦʩʦʙʦʤ 

ʨʘʜʽʘʣʴʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ; ʩʫʪʴ ʥʦʚʠʟʥʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʨʘʭʦʚʫʻʪʴʩʷ 

ʚʢʣʶʯʝʥʥʷ ʚ ʧʨʦʮʝʩ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʩʭʝʤ ʚʠʩʘʜʢʠ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ 

ʚʠʜʘʚʣʶʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʪʘ ʧʦʰʠʨʠʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʮʝʩʽʚ ʰʪʘʤʧʫʚʘʥʥʷ ʽ ʚʠʟʥʘʯʠʪʠ ʰʣʷʭʠ ʩʧʨʦʱʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ 

ʰʪʘʤʧʦʚʦʛʦ ʦʩʥʘʱʝʥʥʷ ʟ ʨʦʟôʻʤʥʠʤʠ ʤʘʪʨʠʮʷʤʠ.  

6. ɺʧʝʨʰʝ ʪʝʦʨʝʪʠʯʥʠʤ ʪʘ ʬʽʟʠʯʥʠʤ ʤʦʜʝʣʶʚʘʥʥʷʤ ʚʠʷʚʣʝʥʽ ʫʤʦʚʠ ʪʘ 

ʤʝʭʘʥʽʟʤ ʫʪʚʦʨʝʥʥʷ ʜʝʬʝʢʪʽʚ ʪʠʧʫ ʫʪʷʛʥʝʥʴ ʚ ʟʦʥʽ ʜʥʘ ʧʦʨʦʞʥʠʩʪʠʭ ʜʝʪʘʣʝʡ ʟ 

ʛʣʫʭʠʤ ʦʪʚʦʨʦʤ ʽ ʚʩʪʘʥʦʚʣʝʥʦ ʬʘʢʪʦʨʠ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ 

ʢʽʥʝʤʘʪʠʢʫ ʪʝʯʽʾ ʤʝʪʘʣʫ ʪʘ ʧʨʦʮʝʩ ʧʦʷʚʠ ʚʽʜʭʠʣʝʥʴ ʬʦʨʤʠ, ʱʦ ʜʦʟʚʦʣʠʣʦ 

ʦʙˇʨʫʥʪʫʚʘʪʠ ʽ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʥʦʚʠʡ ʩʧʦʩʽʙ ʙʝʟʜʝʬʝʢʪʥʦʛʦ ʭʦʣʦʜʥʦʛʦ 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʪʠʤʯʘʩʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʙʫʨʪʽʚ ʚ ʧʨʠʜʦʥʥʽʡ ʟʦʥʽ 

ʜʝʪʘʣʽ. 

ʇʨʘʢʪʠʯʥʘ ʮʽʥʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʨʘʢʪʠʯʥʫ ʮʽʥʥʽʩʪʴ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʥʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʦʚʣʷʪʴ ʥʘʩʪʫʧʥʽ ʨʦʟʨʦʙʢʠ.  

ï ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʘʣʝʞʥʦʩʪʽ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʚʠʚʯʝʥʽ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʽ 

ʨʝʞʠʤʠ ʥʦʚʠʭ ʧʨʦʮʝʩʽʚ ʪʦʯʥʦʛʦ ʦʙôʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʢʽʥʝʤʘʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʪʘ ʛʝʦʤʝʪʨʽʾ ʽʥʩʪʨʫʤʝʥʪʫ; 

ï ʟʘʣʝʞʥʦʩʪʽ ʟ ʨʦʟʨʘʭʫʥʢʫ ʦʩʥʦʚʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʽʟʥʠʭ 

ʩʧʦʩʦʙʽʚ ʚʠʜʘʚʣʶʚʘʥʥʷ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʨʘʮʽʦʥʘʣʽʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʟʘʢʨʠʪʦʛʦ 

ʰʪʘʤʧʫʚʘʥʥʷ ʽ ʟʘʩʪʦʩʫʚʘʪʠ ʫʥʽʬʽʢʦʚʘʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʩʭʝʤʠ, ʱʦ ʩʧʨʦʱʫʻ 
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ʚʠʙʽʨ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʘʨʽʘʥʪʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʫ ʧʽʜʛʦʪʦʚʢʫ ʚʠʨʦʙʥʠʮʪʚʘ; 

ï ʚʠʟʥʘʯʝʥʦ ʨʘʮʽʦʥʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʩʭʝʤʠ ʬʦʨʤʦʟʤʽʥʠ ʟʘʛʦʪʦʚʦʢ, 

ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʟʘʛʦʪʦʚʢʠ ʽ ʩʠʣʦʚʽ ʨʝʞʠʤʠ ʧʨʦʮʝʩʽʚ, 

ʨʦʟʨʦʙʣʝʥʽ ʥʦʚʽ ʧʨʦʮʝʩʠ ʪʦʯʥʦʛʦ ʦʙ'ʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ; 

ï ʥʘʫʢʦʚʦ-ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʽ ʤʝʪʦʜʠʢʠ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʩʝʩʠʤʝʪʨʠʯʥʠʭ ʽ ʥʝʦʩʝʩʠʤʝʪʨʠʯʥʠʭ 

ʚʠʨʦʙʽʚ, ʰʪʘʤʧʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʢʣʘʜʥʦʧʨʦʬʽʣʴʦʚʘʥʠʭ ʜʝʪʘʣʝʡ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʫ ʚʠʛʣʷʜʽ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ, 

ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʽ ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘ 

ʇʨɸʊ çʅʦʚʦʢʨʘʤʘʪʦʨʩʴʢʠʡ ʤʘʰʠʥʦʙʫʜʽʚʥʠʡ ʟʘʚʦʜè (ʤ. ʂʨʘʤʘʪʦʨʩʴʢ),  

ʇɸʊ çɼʨʫʞʢʽʚʩʴʢʠʡ ʟʘʚʦʜ ʤʝʪʘʣʝʚʠʭ ʚʠʨʦʙʽʚè (ʤ. ɼʨʫʞʢʽʚʢʘ),  

ʊʆɺ çʋʢʨʪʝʭʢʦʥʪʘʢʪè (ʤ. ɹʘʭʤʫʪ). ʆʢʨʝʤʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʢʘʬʝʜʨʽ ʆʄʊ ɼɼʄɸ ʚ ʨʘʤʢʘʭ ʚʠʢʣʘʜʘʥʥʷ ʨʜ̫ʫ 

ʩʧʝʮʽʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʘ ʪʘʢʦʞ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ, 

ʢʫʨʩʦʚʠʭ ʪʘ ʜʠʧʣʦʤʥʠʭ ʧʨʦʝʢʪʽʚ ʩʪʫʜʝʥʪʘʤʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 136 çʄʝʪʘʣʫʨʛʽʷè. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɺʩʽ ʦʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʘʚʪʦʨʦʤ 

ʦʪʨʠʤʘʥʽ ʩʘʤʦʩʪʽʡʥʦ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ, ʨʝʟʫʣʴʪʘʪʠ ʷʢʠʭ 

ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʘʚʪʦʨʫ ʥʘʣʝʞʠʪʴ ʨʦʟʨʦʙʢʘ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ, ʘʣʛʦʨʠʪʤʽʚ ʽ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʫʯʘʩʪʴ ʚ ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, 

ʘʥʘʣʽʟ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʦʨʝʪʠʯʥʠʭ, ʘ ʪʘʢʦʞ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʨʦʟʨʦʙʢʘ ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʪʘ ʫʯʘʩʪʴ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʾʭ ʚ 

ʧʨʦʤʠʩʣʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʮʝʩʽʚ ʊʆʐ. ʋ ʨʦʙʦʪʘʭ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ 

ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʦʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʘʚʪʦʨʘ ʦʧʠʩʘʥʠʡ ʜʦʜʘʪʢʦʚʦ ʫ ʢʦʤʝʥʪʘʨʷʭ ʜʦ 

ʩʧʠʩʢʫ ʨʦʙʽʪ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʨʝʟʫʣʴʪʘʪʠ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʜʦʧʦʚʽʜʘʣʠʩʴ ʪʘ ʦʙʛʦʚʦʨʶʚʘʣʠʩʴ ʥʘ ʤʽʞʥʘʨʦʜʥʠʭ, 

ʚʩʝʫʢʨʘʾʥʩʴʢʠʭ ʪʘ ʨʝʛʽʦʥʘʣʴʥʠʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ (ʅʊʂ) ʪʘ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ (ʅʇʂ), ʚ ʪʦʤʫ ʯʠʩʣʽ: XVI ï XXI ʤʽʞʥʘʨʦʜʥʠʭ ʅʊʂ 

(ʄʅʊʂ) çɼʦʩʷʛʥʝʥʥʷ ʪʘ ʧʨʦʙʣʝʤʠ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʘʰʠʥ ʦʙʨʦʙʢʠ 
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ʪʠʩʢʦʤè (ʤ. ʂʨʘʤʘʪʦʨʩʴʢ, ɼɼʄɸ, 2011 ï 2018 ʨʨ.); VII ï XIV ʄʅʊʂ çɺʘʞʢʝ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ. ʇʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫè, (ʤ. ʂʨʘʤʘʪʦʨʩʴʢ, 

ɼɼʄɸ, 2011 ï 2016 ʨʨ.); V ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʅʊʂ ʤʦʣʦʜʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ 

çʕʥʝʨʛʦʤʘʰʩʧʝʮʩʪʘʣʴ ï 2013è (ʤ. ʂʨʘʤʘʪʦʨʩʴʢ, 2013 ʨ); XVI ï XVIII 

International scientific conference çNew technologies and achievements in 

metallurgy, material engineering and production engineeringè, (Czestochowa, 2015 

ï 2017 ʨʨ); ʄʅʊʂ çʇʨʦʛʨʝʩʩʠʚʥʳʝ ʤʝʪʦʜʳ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʘʩʪʢʘ  

ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ ʜʘʚʣʝʥʠʝʤè (ʉʘʥʢʪ ʇʝʪʝʨʙʫʨʛ, 2014 ʨ); ʄʅʊʂ 

çʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʙʦʪʢʠ ʜʘʚʣʝʥʠʝʤ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʧʨʦʠʟʚʦʜʩʪʚʦè, ʧʨʠʩʚʷʯʝʥʘ 70-ʨʽʯʯʶ ʢʘʬʝʜʨʠ ʄʊʆʄɼ 

ʄɻʊʋ çʄɸʄɯè, (ʄʦʩʢʚʘ, 2013 ʨ); ʍɯ ʄʅʊʂ çʇʣʘʩʪʠʯʥʘ ʜʝʬʦʨʤʘʮʽʷ ʤʝʪʘʣʽʚè 

(ɼʥʽʧʨʦ, 2017); ʄʅʊʂ çʋʥʽʚʝʨʩʠʪʝʪʩʢɹʘ ʥʘʫʢʘ - 2017è (ʤ. ʄʘʨʽʫʧʦʣʴ, 2017 ʨ); 

ʄʅʊʂ çʊʝʦʨʝʪʠʯʥʽ ʽ ʧʨʘʢʪʠʯʥʽ ʟʘʜʘʯʽ ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ ʪʠʩʢʦʤ ʪʘ 

ʘʚʪʦʪʝʭʥʽʯʥʠʭ ʝʢʩʧʝʨʪʠʟè (ʤ. ɺʽʥʥʠʮʷ, 2011 ʨ); ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʅʊʂ 

çɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʟʙʨʦʻʥʥʷ ʪʘ 

ʚʽʡʩʴʢʦʚʦʾ ʪʝʭʥʽʢʠè (ʤ. ɺʽʥʥʠʮʷ, 2017 ʨ); II ʄʅʊʂ çʄʘʰʠʥʠ ʪʘ ʧʣʘʩʪʠʯʥʘ 

ʜʝʬʦʨʤʘʮʽʷ ʤʝʪʘʣʽʚè (ʤ. ɿʘʧʦʨʽʞʞʷ, 2012 ʨ); ɯʍ ʄʅʊʂ çʈʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ ʪʘ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʽ ʦʙʣʘʜʥʘʥʥʷ ʦʙʨʦʙʢʠ ʪʠʩʢʦʤ ʚ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ 

ʪʘ ʤʝʪʘʣʫʨʛʽʾè (ʍʘʨʢʽʚ, 2017 ʨ); I, II ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʅʊʂ çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫè, (ʤ. ʍʝʨʩʦʥ, 2015, 2016 ʨʨ.); ɯV ï VɯɯI ʄʅʊʂ 

çʊʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʘʢʪʠʯʥʽ ʧʨʦʙʣʝʤʠ ʚ ʦʙʨʦʙʮʽ ʤʘʪʝʨʽʘʣʽʚ ʪʠʩʢʦʤ ʽ ʷʢʦʩʪʽ 

ʬʘʭʦʚʦʾ ʦʩʚʽʪʠè, (ʤ. ʂʠʾʚ, 2013 ï 2017 ʨʨ.); ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʅʊʂ çʉʫʯʘʩʥʽ 

ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫè, (ʤ. ʂʨʝʤʝʥʯʫʢ, 2016 ʨ.), 

ʥʘ ʅʊʂ ʧʨʦʬʝʩʦʨʩʴʢʦ-ʚʠʢʣʘʜʘʮʴʢʦʛʦ ʩʢʣʘʜʫ ɼɼʄɸ (ʤ. ʂʨʘʤʘʪʦʨʩʴʢ, 2011 ï 

2018 ʨʨ.); ʥʘ ʨʦʟʰʠʨʝʥʠʭ ʥʘʫʢʦʚʠʭ ʩʝʤʽʥʘʨʘʭ ʍʅʊʋ (ʤ. ʍʝʨʩʦʥ, 2017), ʅʊʋʋ 

çXʇɯè (ʤ. ʍʘʨʢʽʚ, 2017 ʨ.), ʅʊʋʋ çʂʇɯè (ʤ. ʂʠʾʚ, 2018 ʨ.), ʘ ʪʘʢʦʞ ʥʘ 

ʱʦʨʽʯʥʠʭ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ɼɼʄɸ (ʤ. ʂʨʘʤʘʪʦʨʩʴʢ 2011 ï 2018 ʨʨ.) ʪʘ 

ʦʙôʻʜʥʘʥʦʤʫ ʥʘʫʢʦʚʦʤʫ ʩʝʤʽʥʘʨʽ ʢʘʬʝʜʨʠ ʆʄʊ ɼɼʄɸ (ʤ. ʂʨʘʤʘʪʦʨʩʴʢ, 

2018 ʨ.). 
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ʇʫʙʣʽʢʘʮʽʾ. ʄʘʪʝʨʽʘʣʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ 70 

ʨʦʙʦʪʘʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ: 4 ʢʦʣʝʢʪʠʚʥʽ ʤʦʥʦʛʨʘʬʽʾ, 12 ʩʪʘʪʝʡ ʚ ʬʘʭʦʚʠʭ 

ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, 12 ï ʫ ʟʘʨʫʙʽʞʥʠʭ ʚʠʜʘʥʥʷʭ (11 ʩʪʘʪʝʡ ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ 

ʥʘʫʢʦʚʠʭ ʞʫʨʥʘʣʘʭ, ʚʥʝʩʝʥʠʭ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ ʜʘʥʠʭ), 9 

ʩʪʘʪʝʡ ʦʧʫʙʣʽʢʦʚʘʥʦ ʙʝʟ ʩʧʽʚʘʚʪʦʨʽʚ, 29 ʨʦʙʽʪ ï ʚ ʤʘʪʝʨʽʘʣʘʭ ʤʽʞʥʘʨʦʜʥʠʭ 

ʢʦʥʬʝʨʝʥʮʽʡ. ʅʘ ʥʦʚʽ ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ ʦʪʨʠʤʘʥʦ 3 ʧʘʪʝʥʪʠ ʋʢʨʘʾʥʠ ʥʘ 

ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙôʻʤ ʨʦʙʦʪʠ. ɼʠʩʝʨʪʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, ʩʝʤʠ 

ʨʦʟʜʽʣʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʪʘ ʜʦʜʘʪʢʽʚ. ɿʘʛʘʣʴʥʠʡ ʦʙôʻʤ ʨʦʙʦʪʠ 

648 ʩʪʦʨʽʥʦʢ, ʚ ʪʦʤʫ ʯʠʩʣʽ 274 ʩʪʦʨʽʥʢʠ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ, 317 ʨʠʩʫʥʢʠ ʪʘ 

42 ʪʘʙʣʠʮʴ, ʩʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʟ 312 ʥʘʡʤʝʥʫʚʘʥʴ ʪʘ 7 ʜʦʜʘʪʢʽʚ. 

 

ɸʚʪʦʨ ʚʠʩʣʦʚʣʶʻ ʱʠʨʫ ʧʦʜʷʢʫ ʥʘʫʢʦʚʦʤʫ ʢʦʥʩʫʣʴʪʘʥʪʫ ʧʨʦʬʝʩʦʨʫ 

ɸʣʽʻʚʫ ɯ.ʉ. ʟʘ ʧʦʨʘʜʠ ʽ ʢʦʥʩʫʣʴʪʘʮʽʾ, ʘ ʪʘʢʦʞ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤ, ʘʩʧʽʨʘʥʪʘʤ ʽ 

ʜʦʢʪʦʨʘʥʪʘʤ ʢʘʬʝʜʨʠ ʆʄʊ ɼɼʄɸ ʟʘ ʜʦʧʦʤʦʛʫ ʧʨʠ ʧʨʦʚʝʜʝʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʦʬʦʨʤʣʝʥʥʽ ʜʠʩʝʨʪʘʮʽʾ. 
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1 ʉʋʏɸʉʅʀʁ ʉʊɸʅ ʊɽʆʈɯɰ ʊɸ ʊɽʍʅʆʃʆɻɯɰ ʇʈʆʎɽʉɯɺ 

ʊʆʏʅʆɻʆ ʆɹ'ɭʄʅʆɻʆ ʐʊɸʄʇʋɺɸʅʅʗ 

 

1.1 ʊʝʭʥʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʧʨʦʮʝʩʽʚ ʪʦʯʥʦʛʦ ʦʙ'ʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ 

 

ɺ ʦʙʣʘʩʪʽ ʢʦʚʘʣʴʩʴʢʦ ï ʰʪʘʤʧʫʚʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ 

ʜʦʩʠʪʴ ʽʥʪʝʥʩʠʚʥʦ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʧʦʢʨʘʝɦʥʥʷ ʷʢʦʩʪʽ ʦʜʝʨʞʫʚʘʥʠʭ ʜʝʪʘʣʝʡ, ʝʢʦʥʦʤʽʶ ʨʝʩʫʨʩʽʚ, ʧʦʣʽʧʰʝʥʥʷ 

ʫʤʦʚ ʧʨʘʮʽ ʽ ʪ.ʧ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʧʫʙʣʽʢʫʻʪʴʩʷ 

ʩʴʦʛʦʜʥʽ, ʧʨʠʩʚʷʯʝʥʠʡ ʚʠʨʽʰʝʥʥʶ ʨʽʟʥʠʭ ʟʘʜʘʯ ʪʝʭʥʦʣʦʛʽʾ ʢʫʚʘʥʥʷ ʽ 

ʰʪʘʤʧʫʚʘʥʥʷ, ʱʦ ʩʧʨʠʷʶʪʴ ʟʘʙʝʟʧʝʯʝʥʥʶ ʚʠʱʝʚʢʘʟʘʥʠʭ ʚʠʤʦʛ. 

ɺ̔ ʜʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʯʽʣʴʥʫ ʨʦʣʴ ʩʴʦʛʦʜʥʽ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʽ ʟʙʫʪʽ ʙʫʜʴ-ʷʢʠʭ 

ʚʠʨʦʙʽʚ, ʦʩʦʙʣʠʚʦ ʝʢʩʧʦʨʪʦʚʘʥʠʭ, ʛʨʘʻ ʾʭ ʷʢʽʩʪʴ, ʘ ʥʝ ʥʠʟʴʢʘ ʮʽʥʘ. ʊʦʤʫ 

ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ, ʱʦ ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʜʦ ʷʢʦʩʪʽ ʤʝʪʘʣʫ, 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʩʝʨʪʠʬʽʢʘʮʽʾ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʷʢʦʩʪʽ 

ʚʠʨʦʙʽʚ ʚ ʧʨʦʮʝʩʘʭ ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ ʪʠʩʢʦʤ (ʆʄʊ) ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ 

ʜʦʪʨʠʤʘʥʥʷ ʫʤʦʚ ʜʝʬʦʨʤʫʚʘʥʥʷ [1]. 

ɯʥʪʝʥʩʠʬʽʢʘʮʽʷ, ʢʦʤʧʣʝʢʩʥʘ ʤʝʭʘʥʽʟʘʮʽʷ ʽ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ 

ʰʪʘʤʧʫʚʘʥʥʷ ʤʦʞʣʠʚʽ ʥʘ ʦʩʥʦʚʽ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʰʪʘʤʧʫʚʘʥʥʷ ʽ 

ʧʦʰʫʢʫ ʥʦʚʠʭ ʧʨʦʛʨʝʩʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʧʣʘʩʪʠʯʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ ʤʝʪʘʣʽʚ ʽ 

ʤʘʪʝʨʽʘʣʽʚ. ʋ ʟʜʽʡʩʥʝʥʥʽ ʮʠʭ ʟʘʜʘʯ ʟʥʘʯʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʚʩʝʙʽʯʥʝ ʚʠʚʯʝʥʥʷ ʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʽʚ ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ ʪʠʩʢʦʤ ʽ, ʟʦʢʨʝʤʘ, 

ʧʨʦʮʝʩʽʚ ʰʪʘʤʧʫʚʘʥʥʷ [2]. 

ʈʦʟʚʠʪʦʢ ʟʘʛʦʪʽʚʝʣʥɹʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʫʢʨʘʾʥʩʴʢʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ 

ʦʩʦʙʣʠʚʦ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ ʧʨʦʮʝʩʽʚ ʪʦʯʥʦʛʦ ʦʙ'ʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ 

(ʊʆʐ) ʚʠʜʘʚʣʶʚʘʥʥʷʤ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʚʠʤʘʛʘʻ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʽ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʦʪʨʠʤʘʥʥʷ ʟʘʛʦʪʦʚʦʢ, 

ʦʩʥʦʚʥʘ ʚʠʤʦʛʘ ʜʦ ʷʢʠʭ ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʜʝʪʘʣʝʡ ʫ 

ʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʷʭ ʽ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʚʘʨʪʽʩʪʶ. ʈʽʰʝʥʥʷʤ ʮʽʻʾ ʟʘʜʘʯʽ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʩʝ ʙʽʣʴʰ ʫʩʢʣʘʜʥʝʥʦʾ ʬʦʨʤʠ ʜʝʪʘʣʝʡ, ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 
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ʤʘʣʦʚʽʜʭʦʜʥʠʭ ʩʧʦʩʦʙʽʚ ʦʪʨʠʤʘʥʥʷ ʚʠʨʦʙʽʚ, ʨʦʟʨʦʙʢʘ ʪʘ ʦʩʚʦʻʥʥʷ ʥʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʧʦʩʦʙʽʚ ʜʝʬʦʨʤʫʚʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʪʨʠʤʘʥʥʷ ʪʦʯʥʠʭ 

ʟʘʛʦʪʦʚʦʢ, ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʠʭ ʟʘ ʬʦʨʤʦʶ ʽ ʨʦʟʤʽʨʘʤʠ ʜʦ ʢʦʥʪʫʨʽʚ 

ʛʦʪʦʚʠʭ ʜʝʪʘʣʝʡ. 

ʋ ʥʘʡʙʽʣʴʰ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʚʠʨʦʙʥʠʯʘ ʩʠʩʪʝʤʘ ʪʦʯʥʦʛʦ ʦʙ'ʻʤʥʦʛʦ 

ʰʪʘʤʧʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʩʫʢʫʧʥʦʩʪʽ ʦʙ'ʻʢʪʽʚ, 

ʧʦʚ'ʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʚʧʦʨʷʜʢʦʚʘʥʠʤʠ ʤʘʪʝʨʽʘʣʴʥʠʤʠ ʽ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ 

ʧʦʪʦʢʘʤʠ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʷʢʠʭ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʧʝʚʥʠʭ ʮʽʣʝʡ. ʇʨʠ 

ʮʴʦʤʫ ʦʩʥʦʚʦʶ ʙʫʜʴ-ʷʢʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʻ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ, ʱʦ 

ʤʩ̔ʪʠʪʴ ʮʽʣʝʩʧʨʷʤʦʚʘʥʽ ʜʽʾ ʧʦ ʧʝʨʝʪʚʦʨʝʥʥʶ ʩʪʘʥʫ ʧʨʝʜʤʝʪʘ ʧʨʘʮʽ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʘʥʘʣʽʟ ʩʪʘʥʫ ʪʝʭʥʦʣʦʛʽʾ ʪʦʯʥʦʛʦ ʦʙ'ʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ 

ʚʠʜʘʚʣʶʚʘʥʥʷʤ ʜʦʮʽʣʴʥʦ ʚʠʢʦʥʘʪʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʟʜʘʪʥʦʩʪʽ ʪʠʭ ʯʠ ʽʥʰʠʭ 

ʨʽʰʝʥʴ (ʩʧʦʩʦʙʽʚ ʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ) ʜʦ ʧʦʣʽʧʰʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʨʦʟʚʠʪʢʫ ʥʘ 

ʜʘʥʦʤʫ ʨʽʚʥʽ ʚʠʨʦʙʥʠʮʪʚʘ. ɿʘʜʘʯʝʶ ʪʘʢʦʛʦ ʘʥʘʣʽʟʫ ʻ ʥʘʡʙʽʣʴʰ ʧʦʚʥʝ 

ʫʷʚʣʝʥʥʷ ʥʘʷʚʥʠʭ ʦʙʤʝʞʝʥʴ ʽ ʧʨʦʪʠʨʽʯ ʤʽʞ ʽʩʥʫʶʯʠʤʠ ʧʦʪʨʝʙʘʤʠ ʽ 

ʜʦʩʷʛʥʫʪʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ. 

ʈʦʟʨʦʙʢʘ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʚʽʜʧʦʚʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʧʨʦʮʝʩʽʚ 

ʪʦʯʥʦʛʦ ʦʙ'ʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ, ʦʩʚʦʻʥʥʷ ʥʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʰʪʘʤʧʽʚ ʚʠʜʘʚʣʶʚʘʥʥʷ, ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʛʦʪʦʚʣʝʥʥʷ, 

ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ, ʟʤʽʮʥʝʥʥʷ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ 

ʽʥʩʪʨʫʤʝʥʪʫ ʩʧʨʠʷʶʪʴ ʧʽʜʚʠʱʝʥʥʶ ʥʘʜʽʡʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ ʽ 

ʨʦʟʰʠʨʝʥʥʷ ʦʙʣʘʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʚʠʜʘʚʣʶʚʘʥʥʷ[3, 4, 5]. 

ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʽ ʩʪʘʥʦʚʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʊʆʐ 

ʚʠʜʘʚʣʶʚʘʥʥʷʤ ʚʥʝʩʣʠ ɸ. ɽ. ɸʨʪʝʩ, ɸ. ɺ. ʊʽʪʦʚ, ɽ. ʇ. ɹʘʩʘʣʘʝʚ, 

ʗ. ʖ. ɹʝʡʛʝʣʴʟʽʤʝʨ, ʄ. ɿ. ɭʨʤʘʥʦʢ, ʂ. ʄ. ɹʦʛʦʷʚʣʝʥʩʴʢʠʡ, ɸ. ʃ. ɺʦʨʦʥʮʦʚ, 

ɺ. ɸ. ɻʦʣʦʚʽʥ, ʖ. ɯ. ɻʫʤʝʥʶʢ, ɸ. ʄ. ɼʤʠʪʨʽʻʚ, ɺ.ɯ. ɼʦʨʦʰʢʦ, 

ɸ.ɺ. ɭʚʜʦʢʠʤʦʚ, ɺ. ɺ. ɭʚʩʪʠʬʻʻʚ, ɺ. ɸ.  ɭʚʩʪʨʘʪʦʚ, ɺ. ʃ. ʂʘʣʶʞʥʠʡ, 

ɼ. ʇ. ʂʫʟʥʝʮʦʚ, ɺ. ʆ. ʂʨʦʭʘ, ɭ. ʅ. ʃʘʥʩʴʢʠʡ, ɸ. ɺ. ʃʷʩʥʽʢʦʚ, ɸ. ʅ. ʄʽʪʴʢʽʥ, 

ɹ. ʉ. ʄʦʨʦʟ, ɻ. ʆ. ʅʘʚʨʦʮʴʢʠʡ, ʆ. ɻ. ʆʚʯʠʥʥʽʢʦʚ, ɺ.ɸ. ʆʛʦʨʦʜʥʽʢʦʚ, 

ʃ.ɼ ʆʣʝʥʽʥ, ɺ. ɻ. ʇʘʨʰʠʥ, ɯ. ʃ. ʇʝʨʣʽʥ, ɯ. ʇ. ʈʝʥʥʝ, ɺ. ɺ. ʈʽʩ, ʆ. ʆ. ʈʦʟʝʥʙʝʨʛ, 
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ɯ. ʆ. ʉʽʚʘʢ, ɺ. ɿ. ʉʧʫʩʢʘʥʶʢ, ɺ. ɯ. ʉʪʝʙʣʶʢ, ʃ. ɻ. ʉʪʝʧʘʥʩʴʢʠʡ, 

ɺ. ɭ. ʌʘʚʦʨʩʴʢʠʡ, ʖ. ʌ. ʌʽʣʽʤʦʥʦʚ, ʖ. ʂ. ʌʽʣʽʧʧʦʚ, ʇ. ɼ. ʏʫʜʘʢʦʚ, 

ʃ. ɸ. ʐʦʬʤʘʥ, ʉ. ʇ. ʗʢʦʚʣʻʚ, ʈ. ɻʝʡʛʝʨ, ʂ. ʃʘʥʛʝ, ʍ. ʂʫʜʦ, ʍ. ʃ. ɼ. ʇ'ʶ, 

ɻ. ɼ. ʌʝʣʴʜʤʘʥ, ɺ. ʌʝʣʴʢʥʝʨ, ɼ. ɽʚʝʨʭʘʨʜʪ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ ʚʯʝʥʠʭ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʛʨʽʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʧʨʦʮʝʩʠ ʪʦʯʥʦʛʦ 

ʦʙ'ʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʜʽʣʷʪʴʩʷ ʥʘ ʭʦʣʦʜʥʝ (ʍʆʐ), ʥʘʧʽʚʛʘʨʷʯʝ (ʅɻʆʐ) ʽ 

ʛʘʨʷʯʝ (ɻʆʐ) ʦʙ'ʻʤʥʝ ʰʪʘʤʧʫʚʘʥʥʷ [6, 7]. ʊʝʭʥʦʣʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʮʝʩʽʚ 

ʍʆʐ, ʅɻʆʐ ʽ ɻʆʐ, ʨʝʘʣʽʟʦʚʘʥʽ ʚ ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʨʷʜʫ 

ʟʘʨʫʙʽʞʥʠʭ ʢʨʘʾʥ (ʌʈʅ, ʗʧʦʥʽʷ, ʉʐɸ ʽ ʪ.ʜ.), ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʪʘʙʣ. 1.1 [8]. 

ɿʽʩʪʘʚʣʝʥʥʷ ʧʝʨʝʚʘʛ ʧʨʦʮʝʩʽʚ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ 

ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʽʚ ʍʆʐ ʽ ʅɻʆʐ. 

ʍʦʣʦʜʥʝ ʚʠʜʘʚʣʶʚʘʥʥʷ, ʟʜʽʡʩʥʶʚʘʥʝ ʙʝʟ ʥʘʛʨʽʚʫ ʟʘʛʦʪʦʚʢʠ, ʢʦʣʠ ʾʾ 

ʪʝʤʧʝʨʘʪʫʨʘ ʟʥʘʯʥʦ ʥʠʞʯʘ ʟʘ ʪʝʤʧʝʨʘʪʫʨʫ ʨʝʢʨʠʩʪʘʣʽʟʘʮʽʾ, ʥʘʡʢʨʘʱʠʤ ʯʠʥʦʤ 

ʟʘʜʦʚʦʣʴʥʷʻ ʚʠʤʦʛʘʤ ʚʠʨʦʙʥʠʮʪʚʘ. ʇʨʠ ʭʦʣʦʜʥʦʤʫ ʚʠʜʘʚʣʶʚʘʥʥʽ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʘʨʷʯʠʤ ʽ ʥʘʧʽʚʛʘʨʷʯʠʤ ʥʘʡʢʦʨʦʪʰʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʮʠʢʣ ʽ 

ʣʝʛʰʝ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʠʩʦʢʘ ʷʢʽʩʪʴ ʧʦʨʦʞʥʠʥʠ, ʱʦ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ, ʧʦ 

ʪʦʯʥʦʩʪʽ ʨʦʟʤʽʨʽʚ ʽ ʯʠʩʪʦʪʠ ʧʦʚʝʨʭʥʽ [9]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʭʦʣʦʜʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʚ 2...6 ʨʘʟʽʚ ʽ ʙʽʣʴʰʝ ʟʥʠʞʫʻ 

ʩʦʙʽʚʘʨʪʽʩʪʴ ʜʝʪʘʣʝʡ ʧʨʝʩ-ʬʦʨʤ ʽ ʰʪʘʤʧʽʚ. ʍʦʣʦʜʥʝ ʚʠʜʘʚʣʶʚʘʥʥʷ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʘʙʘʛʘʪʦ ʯʘʩʪʽʰʝ, ʥʽʞ ʛʘʨʷʯʝ ʽ ʥʘʧʽʚʛʘʨʷʯʝ, ʦʜʥʘʢ ʱʝ 

ʥʝʜʦʩʪʘʪʥʴʦ. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʨʦʩʣʘ ʫʚʘʛʘ ʜʦʩʣʽʜʥʠʢʽʚ ʜʦ ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʘʣʝ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʭʦʣʦʜʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʚʠʷʚʣʝʥʽ ʱʝ ʥʝ ʧʦʚʥʽʩʪʶ, 

ʚʽʜʩʫʪʥʽ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʨʦʟʨʘʭʫʥʢʫ ʜʝʷʢʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ (ʥʘʧʨʠʢʣʘʜ, ʜʦʧʫʩʪʠʤʦʾ ʚʝʣʠʯʠʥʠ 

ʜʝʬʦʨʤʘʮʽʾ), ʧʦʪʨʝʙʫʶʪʴ ʫʪʦʯʥʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʟʘʣʝʞʥʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ, 

ʬʦʨʤʫʣʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʠʣʠ ʜʝʬʦʨʤʫʚʘʥʥʷ) [10]. 

ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʟʘʩʦʙʘʤʠ ʚʠʜʘʚʣʶʚʘʥʥʷ ʥʘʡʙʽʣʴʰʽ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʤʘʻ ʟʘʢʨʠʪʝ ʚʠʜʘʚʣʶʚʘʥʥʷ ʚ ʨʦʟôʻʤʥʠʭ ʤʘʪʨʠʮʷʭ, ʧʨʠ ʷʢʦʤʫ  
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ʊʘʙʣʠʮʷ 1.1 ï ʊʝʭʥʦʣʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʮʝʩʽʚ ʍʆʐ, ʅɻʆʐ ʪʘ ɻʆʐ 

ʇʘʨʘʤʝʪʨʠ 

ʆʙ'ʻʤʥʝ ʰʪʘʤʧʫʚʘʥʥʷ 

ʭʦʣʦʜʥʝ ʥʘʧʽʚʛʘʨʯ̫ʝ ʛʘʨ̫ʯʝ 

ʊʦʯʥ̔ʩʪʴ ʨʦʟʤʨ̔ʽʚ, 

ʢʚʘʣʽʪʝʪ 
7é11 9é12 14é16 

ʐʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʥʽ 

Rz, ʤʢʤ 
ʙʣʠʟʴʢʦ 10 ʤʝʥʰ 30 ʧʦʥʘʜ 100 

ʄʘʩʘ ʧʦʢʦʚʢʠ, ʢʛ 0,001é30 0,1é50 0,05é1500 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʥʽ 

ʩʪʘʣʽ 

ʚʫʛʣʝʮʝʚʽ ʽʟ ʚʤʽʩʪʦʤ 

ʚʫʛʣʝʮʶ ʜʦ 0.45%; 

ʥʠʟʴʢʦ ï ʣʝʛʦʚʘʥʽ ʟ 

ʩʫʤʘʨʥʠʤ ʚʤʽʩʪʦʤ 

ʣʝʛʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʜʦ 

3% 

ʚʫʛʣʝʮʝʚʽ; ʣʝʛʦʚʘʥʽ ʟ 

ʩʫʤʘʨʥʠʤ ʚʤʽʩʪʦʤ 

ʣʝʛʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʜʦ 

10% 
ʙʫʜʴï̫ ʢʽ 

ʄʦʞʣʠʚʽʩʪʴ 

ʫʪʚʦʨʝʥʥʷ ʬʦʨʤʠ 

ʧʝʨʝʚʘʞʥʦ ʪʽʣʘ 

ʦʙʝʨʪʘʥʥʷ 

ʧʦ ʤʦʞʣʠʚʦʩʪʽ ʪʽʣʘ 

ʦʙʝʨʪʘʥʥʷ 

ʙʝʟ 

ʦʙʤʝʞʝʥʴ 

ʇʦʧʝʨʝʜʥʷ ʦʙʨʦʙʢʘ 

ʟʘʛʦʪʦʚʦʢ 

ʚʽʜʧʘʣ, 

ʬʦʩʬʘʪʫʚʘʥʥʷ 
ʥʝ ʚʠʤʘʛʘʻʪʴʩʷ ʥʝ ʚʠʤʘʛʘʻʪʴʩ ̫

ʇʨʦʤʽʞʥʘ ʦʙʨʦʙʢʘ 

ʟʘʛʦʪʦʚʦʢ 

ʚʽʜʧʘʣ, 

ʬʦʩʬʘʪʫʚʘʥʥʷ 
ʥʝ ʚʠʤʘʛʘʻʪʴʩʷ ʥʝ ʚʠʤʘʛʘʻʪʴʩʷ 

ɽʢʦʥʦʤʽʯʥʘ 

ʧʘʨʪʽʷ (ʧʨʠ 

ʤʘʩʽ 1 ʢʛ), ʰʪ. 

ʧʦʥʘʜ 3000 ʧʦʥʘʜ 10000 ʧʦʥʘʜ 500 

ʉʪʽʡʢʽʩʪʴ ʰʪʘʤʧʽʚ, ʰʪ. 20000é60000 10000é20000 2000é5000 
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ʪʝʯʽʷ ʤʘʪʝʨʽʘʣʫ ʟʘʛʦʪʦʚʢʠ ʚ ʧʦʧʝʨʝʯʥʦʤʫ ʥʘʧʨʷʤʢʫ ʧʦ ʚʩʽʡ ʾʾ ʚʠʩʦʪʽ ʦʙʤʝʞʝʥʘ 

ʦʙʦʡʤʦʶ. 

ʆʩʥʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʧʨʦʮʝʩʫ ʰʪʘʤʧʫʚʘʥʥʷ ʧʦʢʦʚʦʢ ʚʠʜʘʚʣʶʚʘʥʥʷʤ ʚ 

ʨʦʟ'ʻʤʥʠʭ ʤʘʪʨʠʮʷʭ ʻ ʝʢʦʥʦʤʽʷ ʤʝʪʘʣʫ ʟʘ ʨʘʭʫʥʦʢ ʣʽʢʚʽʜʘʮʽʾ ʚʽʜʭʦʜʫ ʚ ʦʙʣʦʡ 

[11] (ʟʘ ʚʠʥʷʪʢʦʤ ʥʝʟʥʘʯʥʦʛʦ ʦʙôʻʤʫ, ʱʦ ʚʠʧʣʠʚʘʻ ʚ ʢʦʤʧʝʥʩʘʮʽʡʥʽ 

ʧʦʨʦʞʥʠʥʠ ʧʨʠ ʟʘʧʦʚʥʝʥʥʽ ʙʦʢʦʚʠʭ ʧʦʨʦʞʥʠʥ ʨʽʚʯʘʢʘ). ɺʠʪʨʘʪʘ ʤʝʪʘʣʫ 

ʟʥʠʞʫʻʪʴʩʷ ʪʘʢʦʞ ʟʘʚʜʷʢʠ ʟʤʝʥʰʝʥʥʶ ʘʙʦ ʧʦʚʥʦʛʦ ʫʩʫʥʝʥʥʷ ʥʘʧʫʩʢʽʚ (ʧʨʠ 

ʚʠʛʦʪʦʚʣʝʥʥʽ ʧʦʢʦʚʦʢ ʟ ʛʣʠʙʦʢʠʤʠ ʧʦʨʦʞʥʠʥʘʤʠ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʽ ʟ 

ʨʝʙʨʘʤʠ). ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʟʥʠʞʝʥʥʷ ʧʨʠʧʫʩʢʽʚ ʽ ʜʦʧʫʩʢʽʚ ʥʘ 

ʚʠʜʘʚʣʶʚʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʧʦʢʦʚʦʢ. ʇʦʨʷʜ ʟ ʝʢʦʥʦʤʽʻʶ ʤʝʪʘʣʫ ʧʨʦʮʝʩ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʠ ʰʪʘʤʧʫʚʘʥʥʽ ʽ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ 

ʯʠʩʣʦ ʧʝʨʝʭʦʜʽʚ [12, 13]. 

ɿʘʢʨʠʪʝ ʚʠʜʘʚʣʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʚʠʛʦʪʦʚʣʷʪʠ ʧʦʨʦʞʥʠʥʠ ʚʝʣʴʤʠ 

ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ, ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ (ʜʦ 3-ʛʦ, ʘ ʽʥʦʜʽ 2-ʛʦ ʢʣʘʩʫ) ʽ ʯʠʩʪʦʪʠ 

ʧʦʚʝʨʭʥʽ (ʜʦ 10-ʛʦ ʢʣʘʩʫ). ʎʠʤ ʩʧʦʩʦʙʦʤ, ʥʘʧʨʠʢʣʘʜ, ʚʠʛʦʪʦʚʣʝʥʽ ʧʦʨʦʞʥʠʥʠ 

ʤʘʪʨʠʮʴ ʧʨʝʩ-ʬʦʨʤ ʜʣʷ ʧʨʝʩʫʚʘʥʥʷ ʮʠʣʽʥʜʨʠʯʥʠʭ ʢʦʩʦʟʫʙʠʭ ʰʝʩʪʝʨʝʥʴ ʟ 

ʢʫʪʦʤ ʥʘʭʠʣʫ ʟʫʙʘ ʜʦ 45Á. 

ɿʘʢʨʠʪʠʤ ʚʠʜʘʚʣʶʚʘʥʥʷʤ, ʤʦʞʥʘ ʚʠʛʦʪʦʚʣʷʪʠ ʧʦʨʦʞʥʠʥʠ ʚʝʣʠʢʦʾ 

ʛʣʠʙʠʥʠ, ʥʝ ʨʫʡʥʫʶʯʠ ʤʘʪʝʨʽʘʣʫ ʟʘʛʦʪʦʚʢʠ. ɺʠʩʦʢʘ ʧʣʘʩʪʠʯʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ 

ʦʙʫʤʦʚʣʝʥʘ ʪʠʤ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʜʝʬʦʨʤʫʚʘʥʥʷ ʚ ʟʚ'ʷʟʢʫ ʟ ʥʘʷʚʥʽʩʪʶ ʩʭʝʤʠ 

ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʚʩʝʙʽʯʥʦʛʦ ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʩʪʠʩʥʝʥʥʷ ʚ ʟʘʛʦʪʦʚʮʽ 

ʩʪʚʦʨʶʻʪʴʩʷ ʚʝʣʠʢʠʡ ʛʽʜʨʦʩʪʘʪʠʯʥʠʡ ʪʠʩʢ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʚʠʜʘʚʣʶʚʘʥʥʷʤ ʛʣʠʙʦʢʠʭ ʧʦʨʦʞʥʠʥ ʟ 

ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ ʨʫʡʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟʘʛʦʪʦʚʢʠ ʥʝʦʙʭʽʜʥʦ ʾʾ ʜʽʘʤʝʪʨ 

ʧʨʠʡʤʘʪʠ ʷʢʦʤʦʛʘ ʤʝʥʰʝ, ʧʽʜʚʠʱʫʶʯʠ ʪʠʤ ʩʘʤʠʤ ʛʽʜʨʦʩʪʘʪʠʯʥʠʡ ʪʠʩʢ. 

ʆʜʥʘʢ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʠʪʦʤʠʡ ʪʠʩʢ 

ʜʝʬʦʨʤʫʚʘʥʥʷ, ʷʢʠʡ ʯʘʩʪʦ ʜʦʩʷʛʘʻ ʚʝʣʠʯʠʥ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ ʜʦʧʫʩʪʠʤʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʽʥʩʪʨʫʤʝʥʪ. 

ɺʥʘʩʣʽʜʦʢ ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʦʢʣʘʜʘʥʥʷ ʚʝʣʠʢʠʭ ʧʠʪʦʤʠʭ ʪʠʩʢʽʚ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʟʘʢʨʠʪʠʤ ʭʦʣʦʜʥʠʤ ʚʠʜʘʚʣʶʚʘʥʥʷʤ ʤʦʞʥʘ ʚʠʛʦʪʦʚʣʷʪʠ 
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ʧʦʨʦʞʥʠʥʠ ʚʝʣʠʢʦʾ ʛʣʠʙʠʥʠ ʪʽʣʴʢʠ ʟ ʤʘʣʦʚʫʛʣʝʮʝʚʦʾ ʩʪʘʣʽ (ʟʘʣʽʟʦ ɸʨʤʢʦ; 

ʉʪʘʣʽ 10, 20), ʱʦ ʤʘʻ ʥʝʚʠʩʦʢʠʡ ʦʧʽʨ ʜʝʬʦʨʤʫʚʘʥʥʶ. ɺ ʩʝʨʝʜʥʴʦʚʫʛʣʝʮʝʚʽʡ ʽ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽʡ ʩʪʘʣʷʭ ʮʠʤ ʩʧʦʩʦʙʦʤ ʤʦʞʥʘ ʦʪʨʠʤʫʚʘʪʠ ʧʦʨʦʞʥʠʥʠ ʜʫʞʝ 

ʤʘʣʦʾ ʛʣʠʙʠʥʠ. 

ʅʘʧʽʚʟʘʢʨʠʪʝ ʚʠʜʘʚʣʶʚʘʥʥʷ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʟʘʢʨʠʪʦʛʦ ʪʠʤ, ʱʦ 

ʦʙʤʝʞʝʥʥʷ ʪʝʯʽʾ ʤʘʪʝʨʽʘʣʫ ʟʘʛʦʪʦʚʢʠ ʚ ʧʦʧʝʨʝʯʥʦʤʫ ʥʘʧʨʷʤʢʫ ʧʨʦʚʦʜʠʪʴʩʷ 

ʦʙʦʡʤʦʶ ʥʝ ʧʦ ʚʩʽʡ ʾʾ ʚʠʩʦʪʽ, ʘ ʥʘ ʯʘʩʪʠʥʽ, ʱʦ ʧʝʨʝʚʠʱʫʻ ʥʘ 20...30% ʛʣʠʙʠʥʫ 

ʧʦʨʦʞʥʠʥʠ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʧʠʪʦʤʠʡ ʪʠʩʢ ʜʝʬʦʨʤʫʚʘʥʥʷ ʟʤʝʥʰʫʻʪʴʩʷ 

ʧʨʠʙʣʠʟʥʦ ʥʘ 20% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʟʘʢʨʠʪʠʤ ʚʠʜʘʚʣʶʚʘʥʥʷʤ. ɿʤʽʥʘ ʫʤʦʚ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʝʷʢʦʛʦ ʟʥʠʞʝʥʥʷ ʪʦʯʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ 

ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʤʽʨʽʚ ʧʦʨʦʞʥʠʥʠ, ʘ ʪʘʢʦʞ ʜʦ ʟʤʝʥʰʝʥʥʷ ʧʣʘʩʪʠʯʥʦʩʪʽ 

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʅʘʧʽʚʟʘʢʨʠʪʠʤ ʚʠʜʘʚʣʶʚʘʥʥʷʤ ʜʦʮʽʣʴʥʦ 

ʚʠʛʦʪʦʚʣʷʪʠ ʧʦʨʦʞʥʠʥʠ ʟ ʧʦʭʠʣʠʤʠ ʩʪʽʥʢʘʤʠ, ʢʦʣʠ ʥʝʦʙʭʽʜʥʘ ʪʦʯʥʽʩʪʴ 

ʧʦʧʝʨʝʯʥʠʭ ʨʦʟʤʽʨʽʚ ʥʝ ʚʠʱʝ 3ïʛʦ ʢʣʘʩʫ. 

ɺʽʜʢʨʠʪʝ ʚʠʜʘʚʣʶʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʦʡʤʠ ʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʽʣʴʥʠʤ ʧʝʨʝʤʽʱʝʥʥʷʤ ʤʘʪʝʨʽʘʣʫ ʟʘʛʦʪʦʚʢʠ ʚ ʧʦʧʝʨʝʯʥʦʤʫ 

ʥʘʧʨʷʤʢʫ. ɺʽʜʢʨʠʪʠʤ ʚʠʜʘʚʣʶʚʘʥʥʷʤ ʤʦʞʥʘ ʚʠʛʦʪʦʚʣʷʪʠ ʧʦʨʦʞʥʠʥʠ 

ʚʽʜʥʦʩʥʦ ʥʝʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ (ʜʦ 5ïʛʦ ʢʣʘʩʫ) ʽ ʥʝʚʝʣʠʢʦʾ ʛʣʠʙʠʥʠ; ʛʣʠʙʦʢʽ 

ʧʦʨʦʞʥʠʥʠ ʦʪʨʠʤʘʪʠ ʥʝʤʦʞʣʠʚʦ ʟ ʦʛʣʷʜʫ ʥʘ ʚʽʜʥʦʩʥʦ ʥʝʚʠʩʦʢʫ ʧʣʘʩʪʠʯʥʽʩʪʴ 

ʤʘʪʝʨʽʘʣʫ (ʚʥʘʩʣʽʜʦʢ ʤʘʣʦʾ ʚʝʣʠʯʠʥʠ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ) ʽ ʥʝʤʠʥʫʯʦʾ 

ʧʦʷʚʠ ʪʨʽʱʠʥ ʫ ʟʘʛʦʪʦʚʮʽ. 

ʇʠʪʦʤʠʡ ʪʠʩʢ ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʨʠ ʚʽʜʢʨʠʪʦʤʫ ʚʠʜʘʚʣʶʚʘʥʥʽ ʥʠʞʯʝ, ʥʽʞ 

ʧʨʠ ʟʘʢʨʠʪʦʤʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʢʨʠʪʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʜʦʮʽʣʴʥʦ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʨʦʞʥʠʥ ʟ ʧʦʭʠʣʠʤʠ ʩʪʽʥʢʘʤʠ (ʢʦʥʽʯʥʦʾ, ʩʬʝʨʠʯʥʦʾ ʬʦʨʤ ʪʘ 

ʽʥ.). ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʷʢʽʩʪʴ ʧʦʨʦʞʥʠʥʠ ʧʦ ʪʦʯʥʦʩʪʽ ʨʦʟʤʽʨʽʚ ʽ ʯʠʩʪʦʪʽ 

ʧʦʚʝʨʭʥʽ ʜʦʩʠʪʴ ʚʠʩʦʢʘ [14]. 

ɼʣʷ ʨʦʟʰʠʨʝʥʥʷ ʦʙʣʘʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʮʝʩʫ ʭʦʣʦʜʥʦʛʦ 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʦʣʝʛʰʫʶʯʽ ʢʘʤʝʨʠ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ 

ʩʧʝʮʽʘʣʴʥʽ ʧʦʨʦʞʥʠʥʠ, ʧʦʧʝʨʝʜʥʴʦ ʫʪʚʦʨʝʥʽ ʚ ʟʘʛʦʪʦʚʮʽ ʘʙʦ ʽʥʩʪʨʫʤʝʥʪʽ ʽ 

ʟʘʧʦʚʥʶʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʜʝʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʦʤ ʟʘʛʦʪʦʚʢʠ. ʇʨʠ ʟʘʢʨʠʪʦʤʫ 
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ʽ ʥʘʧʽʚʟʘʢʨʠʪʦʤʫ ʚʠʜʘʚʣʶʚʘʥʥʽ, ʢʘʤʝʨʠ ʟʥʠʞʫʶʪʴ ʧʠʪʦʤʠʡ ʪʠʩʢ ʽ ʩʠʣʫ 

ʜʝʬʦʨʤʫʚʘʥʥʷ, ʘ ʧʨʠ ʚʽʜʢʨʠʪʦʤʫ ʚʠʜʘʚʣʶʚʘʥʥʽ ʧʽʜʚʠʱʫʶʪʴ ʪʦʯʥʽʩʪʴ ʨʦʟʤʽʨʽʚ 

ʚʠʛʦʪʦʚʣʝʥʦʾ ʧʦʨʦʞʥʠʥʠ. 

ɿʥʠʞʝʥʥʷ ʧʠʪʦʤʦʛʦ ʪʠʩʢʫ ʽ ʩʠʣʠ ʚʠʜʘʚʣʶʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ 

ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ, ʚʽʣʴʥʦʾ ʚʽʜ ʢʦʥʪʘʢʪʫ ʟ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʟʤʝʥʰʝʥʥʷ 

ʚʝʣʠʯʠʥʠ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ, ʘ ʪʘʢʦʞ ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʫ ʧʝʨʝʙʽʛʫ ʤʘʪʝʨʽʘʣʫ. 

ɼʦ ʢʘʤʝʨ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʧʦʧʝʨʝʜʥʽ ʧʦʨʦʞʥʠʥʠ, ʚʠʛʦʪʦʚʣʝʥʽ ʚ ʟʘʛʦʪʦʚʮʽ 

ʦʙʨʦʙʢʦʶ ʨʽʟʘʥʥʷʤ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʜʝʬʦʨʤʘʮʽʾ ʧʨʠ 

ʧʦʜʘʣʴʰʦʤʫ ʦʩʪʘʪʦʯʥʦʤʫ ʦʬʦʨʤʣʝʥʥʽ ʧʦʨʦʞʥʠʥʠ [15]. 

ɹʽʣʴʰʽʩʪʴ ʚʠʜʽʚ ʢʘʤʝʨ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʧʠʪʦʤʠʡ ʪʠʩʢ ʥʘ 15...25%, ʘ 

ʜʝʷʢʽ ʟ ʥʠʭ ʥʘ 50...60% ʽ ʙʽʣʴʰʝ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʛʦʪʦʚʣʷʪʠ ʭʦʣʦʜʥʠʤ 

ʚʠʜʘʚʣʶʚʘʥʥʷʤ ʧʦʨʦʞʥʠʥʠ ʚ ʩʝʨʝʜʥʴʦʚʫʛʣʝʮʝʚʽʡ ʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽʡ ʩʪʘʣʷʭ. 

ʄʘʡʞʝ ʚʩʽ ʚʠʜʠ ʧʦʣʝʛʰʫʶʯʠʭ ʢʘʤʝʨ ʟʥʠʞʫʶʪʴ ʧʣʘʩʪʠʯʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ, 

ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʤʦʞʣʠʚʝ ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʦʣʝʛʰʫʶʯʠʭ ʢʘʤʝʨ ʤʦʞʝ ʽʩʪʦʪʥʦ ʨʦʟʰʠʨʠʪʠ ʩʬʝʨʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʮʝʩʫ 

ʭʦʣʦʜʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʪʽʣʴʢʠ ʧʨʠ ʜʝʬʦʨʤʘʮʽʾ ʚʠʩʦʢʦʧʣʘʩʪʠʯʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ɹʽʣʴʰʽʩʪʴ ʤʘʨʦʢ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʩʪʘʣʝʡ ʤʘʻ ʥʝʚʠʩʦʢʫ 

ʧʣʘʩʪʠʯʥʽʩʪʴ, ʦʪʞʝ, ʧʨʠ ʾʭ ʜʝʬʦʨʤʫʚʘʥʥʽ ʢʘʤʝʨʠ ʥʝ ʟʘʚʞʜʠ ʜʘʜʫʪʴ ʙʘʞʘʥʠʡ 

ʨʝʟʫʣʴʪʘʪ [16]. 

ɼʣʷ ʪʨʴʦʭ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʽʚ (ʟʘʢʨʠʪʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʙʝʟ ʢʘʤʝʨ, 

ʟʘʢʨʠʪʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʟ ʥʠʞʥʴʦʶ ʮʠʣʽʥʜʨʠʯʥʦʶ ʧʦʣʝʛʰʫʶʯʦʶ ʢʘʤʝʨʦʶ ʽ 

ʚʽʜʢʨʠʪʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ) ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʫʞʝʥʦï

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʟʘʛʦʪʦʚʢʠ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘʙʣʠʞʝʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ 

ʟʘʣʝʞʥʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʦʙʯʠʩʣʠʪʠ ʛʨʘʥʠʯʥʫ ʛʣʠʙʠʥʫ ʧʦʨʦʞʥʠʥʠ ʟ ʫʤʦʚʠ 

ʤʽʮʥʦʩʪʽ ʟʘʛʦʪʦʚʢʠ ʧʨʠ ʚʠʜʘʚʣʶʚʘʥʥʽ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʤʘʡʩʪʝʨïʧʫʘʥʩʦʥʘ ʟ 

ʧʣʦʩʢʠʤ ʪʦʨʮʝʤ. ʇʨʠ ʟʥʘʯʥʦʤʫ ʧʽʜʚʠʱʝʥʥʽ ʤʽʮʥʦʩʪʽ ʜʝʬʦʨʤʫʶʯʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ ʧʣʘʩʪʠʯʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʟʘʛʦʪʦʚʢʠ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʩʪʫʧʽʥʴ 

ʜʝʬʦʨʤʘʮʽʾ [17]. 

ɿ ʚʠʢʣʘʜʝʥʦʛʦ ʚʠʧʣʠʚʘʻ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʦʣʦʜʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ 

ʦʙʤʝʞʝʥʝ ʚʝʣʠʯʠʥʦʶ ʜʦʧʫʩʪʠʤʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʽʥʩʪʨʫʤʝʥʪ (ʜʣʷ 
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ʥʘʡʙʽʣʴʰ ʤʽʮʥʠʭ ʤʘʨʦʢ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʾ ʩʪʘʣʽ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʥʝ ʙʽʣʴʰʝ 

2500...3000 ʄʇʘ) ʽ ʤʽʮʥʽʩʪʶ ʟʘʛʦʪʦʚʢʠ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʰʽʩʪʴ ʛʨʫʧ ʧʦʢʦʚʦʢ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʰʪʘʤʧʫʚʘʥʥʷ ʚ 

ʧʨʦʮʝʩʘʭ ʪʦʯʥʦʛʦ ʦʙ'ʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ (ʪʘʙʣ. 1.2). ʋ ʊʆʐ ʤʦʞʥʘ 

ʚʠʛʦʪʦʚʣʷʪʠ ʧʦʢʦʚʢʠ, ʬʦʨʤʘ ʷʢʠʭ ʻ ʧʦʻʜʥʘʥʥʷʤ ʝʣʝʤʝʥʪʽʚ ʢʦʥʬʽʛʫʨʘʮʽʡ, 

ʨʽʟʥʠʭ ʛʨʫʧ ʧʦʢʦʚʦʢ: ʚʘʞʝʣʽ, ʪʷʛʠ, ʰʘʪʫʥʠ ʜʚʠʛʫʥʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ ʽ 

ʪ.ʜ. [11]. 

ʋ ʪʘʙʣ. 1.3, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʢʣʘʩʠʬʽʢʘʮʽʶ ʩʭʝʤ ʰʪʘʤʧʫʚʘʥʥʷ ʽ 

ʪʠʧʦʚʠʭ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʧʦʢʦʚʦʢ, ʧʦʢʘʟʘʥʽ ʨʽʟʥʦʚʠʜʠ ʧʨʦʩʪʠʭ ʽ ʢʦʤʙʽʥʦʚʘʥʠʭ 

ʧʨʦʮʝʩʽʚ ʧʦʧʝʨʝʯʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʽ ʬʦʨʤʠ ʦʜʝʨʞʫʚʘʥʠʭ ʚʠʨʦʙʽʚ. ɺ ʦʩʥʦʚʫ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʦʢʣʘʜʝʥʦ ʢʽʥʝʤʘʪʠʢʫ ʨʫʭʫ ʤʝʪʘʣʫ ʽ ʚʠʜ ʦʜʝʨʞʫʚʘʥʠʭ ʚʠʨʦʙʽʚ. 

ʇʨʠ ʩʢʣʘʜʘʥʥʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʽ ʜʝʷʢʽ ʢʨʠʪʝʨʽʾ, ʚʠʢʣʘʜʝʥʽ  

ʚ ʨʦʙʦʪʘʭ [18]. 

ʊʘʢʦʞ ʧʦʜʘʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʦʩʥʦʚʥʠʭ ʩʭʝʤ ʰʪʘʤʧʫʚʘʥʥʷ ʚ ʨʦʟ'ʻʤʥʠʭ 

ʤʘʪʨʠʮʷʭ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʬʦʨʤ ʧʦʢʦʚʦʢ ʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤʦʟʤʽʥʠ ʤʝʪʘʣʫ 

(ʪʘʙʣ. 1.4). ʍʘʨʘʢʪʝʨʥʠʤʠ ʦʟʥʘʢʘʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʨʠʡʥʷʪʽ ʦʨʽʻʥʪʫʚʘʥʥʷ 

ʧʣʦʱʠʥʠ ʨʦʟ'ʻʤʫ ʤʘʪʨʠʮʽ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʦʩʽ ʜʝʬʦʨʤʫʚʘʣʴʥʦʛʦ ʧʫʘʥʩʦʥʘ, 

ʢʽʣʴʢʽʩʪʴ ʜʝʬʦʨʤʫʚʘʣʴʥʠʭ ʧʫʘʥʩʦʥʽʚ ʽ ʯʠʩʣʦ ʧʝʨʝʭʦʜʽʚ [19,20]. 

ʈʦʟʛʣʷʥʝʤʦ ʚʽʜʦʤʽ ʩʧʦʩʦʙʠ ʦʪʨʠʤʘʥʥʷ ʩʢʣʘʜʥʦʧʨʦʬʽʣʴʥʠʭ ʜʝʪʘʣʝʡ ʚ 

ʨʦʟ'ʻʤʥʠʭ ʤʘʪʨʠʮʷʭ (ʪʘʙʣ. 1.5) [21, 22]. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʪʝʭʥʦʣʦʛʽʾ ʪʦʯʥʦʛʦ ʦʙ'ʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʥʘ ʷʢʽʩʪʴ 

ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʧʨʘʚʠʣʴʥʠʡ ʚʠʙʽʨ ʮʝʥʪʨʫ ʪʠʩʢʫ, 

ʤʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʣʦʞʝʥʥʷ ʷʢʦʛʦ ʧʨʠ ʰʪʘʤʧʫʚʘʥʥʽ ʫ ʚʽʜʢʨʠʪʠʭ 

ʰʪʘʤʧʘʭ ʜʦʩʪʘʪʥʴʦ ʥʝ ʚʽʜʧʨʘʮʴʦʚʘʥʘ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʛʨʫʧʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʪʦʯʥʠʭ ʧʦʢʦʚʦʢ, ʦʜʝʨʞʫʚʘʥʠʭ 

ʦʙ'ʻʤʥʠʤ ʰʪʘʤʧʫʚʘʥʥʷʤ, ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʪʠ ʥʦʤʝʥʢʣʘʪʫʨʫ ʜʝʪʘʣʝʡ, 

ʱʦ ʧʝʨʝʚʦʜʷʪʴʩʷ ʥʘ ʧʨʦʛʨʝʩʠʚʥʽ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʽ ʪʝʭʥʦʣʦʛʽʾ ʧʣʘʩʪʠʯʥʦʛʦ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʟʘʤʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʨʽʟʘʥʥʷ ʽ ʢʦʢʠʣʴʥʦʛʦ ʣʠʪʪʷ. 

ɺʝʣʠʢʘ ʫʚʘʛʘ ʧʽʜʚʠʱʝʥʥʶ ʪʦʯʥʦʩʪʽ ʧʦʢʦʚʦʢ ʧʨʠʜʽʣʷʻʪʴʩʷ ʟʘ ʢʦʨʜʦʥʦʤ. 

ɿʦʢʨʝʤʘ, ʚ ʗʧʦʥʽʾ ʦʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʛʘʣʫʟʝʡ ʜʦʩʣʽʜʞʝʥʴ ʽ ʫʜʦʩʢʦʥʘʣʝʥʴ ʻ 

ʪʦʯʥʝ ʰʪʘʤʧʫʚʘʥʥʷ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʨʦʟʨʦʙʢʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʢʦʥʮʝʧʮʽʡ  
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ʊʘʙʣʠʮʷ 1.2 ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʧʦʢʦʚʦʢ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʚ ʰʪʘʤʧʘʭ ʟ ʨʦʟ'ʻʤʥʠʤʠ ʤʘʪʨʠʮʷʤʠ ʜʣʷ ʧʨʦʮʝʩʽʚ ʪʦʯʥʦʛʦ 

ʦʙ'ʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ (ʊʆʐ)  
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ʊʘʙʣʠʮʷ 1.3 ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʩʭʝʤ ʪʦʯʥʦʛʦ ʦʙôʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʨʽʟʥʦʶ ʢʽʣʴʢʽʩʪʶ ʧʫʘʥʩʦʥʽʚ ʽ ʪʠʧʦʚʠʭ 

ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʧʦʢʦʚʦʢ  
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ʊʘʙʣʠʮʷ 1.4 ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʩʭʝʤ ʪʦʯʥʦʛʦ ʦʙ'ʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʟ ʨʽʟʥʠʤ ʨʫʭʦʤ ʧʫʘʥʩʦʥʫ  
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ʊʘʙʣʠʮʷ 1.5 ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʩʭʝʤ ʪʦʯʥʦʛʦ ʦʙ'ʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʟ 

ʨʽʟʥʠʤ ʨʫʭʦʤ ʧʫʘʥʩʦʥʫ ʧʨʠ ʙʦʢʦʚʦʤʫ ʚʠʜʘʚʣʶʚʘʥʥʽ  
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ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʧʦʢʦʚʦʢ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʭʦʣʦʜʥʠʤ ʦʙ'ʻʤʥʠʤ 

ʰʪʘʤʧʫʚʘʥʥʷʤ. 

ʇʨʝʜʩʪʘʚʣʷʻ ʧʨʘʢʪʠʯʥʠʡ ʽʥʪʝʨʝʩ ʨʦʟʨʘʭʫʥʢʦʚʦïʘʥʘʣʽʪʠʯʥʠʡ ʩʧʦʩʽʙ 

ʚʠʟʥʘʯʝʥʥʷ ʪʦʯʥʦʩʪʽ ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʭʦʣʦʜʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ, ʘ 

ʪʘʢʦʞ ʩʧʦʩʦʙʠ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʜʦʩʷʛʥʝʥʥʷ ʛʨʘʥʠʯʥʦʾ ʪʦʯʥʦʩʪʽ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʦʩʷʛʥʝʥʥʷ ʪʦʯʥʦʩʪʽ ʧʨʠ ʦʩʝʩʠʤʝʪʨʠʯʥʦʤʫ 

ʜʝʬʦʨʤʫʚʘʥʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʤʝʥʰʝʥʥʷ ʪʦʚʱʠʥʠ ʚʠʭʽʜʥʦʾ ʟʘʛʦʪʦʚʢʠ. ɼʣʷ 

ʢʝʨʫʚʘʥʥʷ ʪʝʯʽʻʶ ʤʝʪʘʣʫ ʚ ʧʨʦʮʝʩʘʭ ʦʙ'ʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʟ ʤʝʪʦʶ 

ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʩʪʘʜʽʾ ʜʦ ʰʪʘʤʧʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʝʪʦʜʠʢʫ 

ʨʦʟʨʘʭʫʥʢʫ, ʱʦ ʟʘʩʥʦʚʘʥʘ ʥʘ ʨʦʟʚ'ʷʟʘʥʥʽ ʟʚʦʨʦʪʥʠʭ ʟʘʜʘʯ ʬʦʨʤʦʟʤʽʥʠ 

ʤʝʪʦʜʦʤ ʛʨʘʥʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʚʠʷʚʣʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʟʥʠʞʝʥʥʷ ʩʠʣʠ ʽ ʨʦʙʦʪʠ 

ʜʝʬʦʨʤʫʚʘʥʥʷ. 

ʂʣʘʩʠʬʽʢʘʮʽʶ ʧʨʦʮʝʩʽʚ ʊʆʐ ʚʠʜʘʚʣʶʚʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʧʦʩʦʙʫ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʥʘ ʦʩʥʦʚʽ ʧʦʜʽʣʫ ʚʩʽʭ ʧʨʦʮʝʩʽʚ ʥʘ ʜʚʘ 

ʢʣʘʩʠ: - ʙʘʟʦʚʽ ʘʙʦ ʦʩʥʦʚʥʽ ʧʨʦʩʪʽ ʧʨʦʮʝʩʠ; - ʢʦʤʙʽʥʦʚʘʥʽ, ʪʦʙʪʦ ʩʢʣʘʜʥʽ 

ʧʨʦʮʝʩʠ, ʷʢʽ ʦʜʝʨʞʫʶʪʴ ʰʣʷʭʦʤ ʦʙ'ʻʜʥʘʥʥʷ ʙʘʟʦʚʠʭ. ɿʘ ʦʩʥʦʚʫ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʙʘʟʦʚʠʭ ʧʨʦʮʝʩʽʚ ʚʠʜʘʚʣʶʚʘʥʥʷ ʧʨʠʡʤʝʤʦ ʥʘʧʨʷʤʦʢ ʨʫʭʫ ʽʥʩʪʨʫʤʝʥʪʫ ʽ ʪʝʯʽʾ 

ʤʝʪʘʣʫ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʥʘʧʨʷʤʢʽʚ ʜʦʢʣʘʜʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʩʠʣ ʽ ʚʠʜ 

ʦʜʝʨʞʫʚʘʥʠʭ ʜʝʪʘʣʝʡ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʥʘʧʨʷʤʢʽʚ ʨʫʭʫ 

ʽʥʩʪʨʫʤʝʥʪʫ ʽ ʪʝʯʽʾ ʤʝʪʘʣʫ ʟʘʛʦʪʦʚʢʠ ʚʠʜʘʚʣʶʚʘʥʥʷ ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ 

ʧʦʟʜʦʚʞʥʻ ʽ ʧʦʧʝʨʝʯʥʝ. ʇʦʟʜʦʚʞʥʻ ʚʠʜʘʚʣʶʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʠʤ, ʱʦ 

ʚ ʧʨʦʮʝʩʽ ʜʝʬʦʨʤʘʮʽʾ ʟʘʛʦʪʦʚʢʠ ʧʣʦʱʘ ʾʾ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʟʤʝʥʰʫʻʪʴʩʷ, 

ʘ ʯʘʩʪʠʥʘ ʜʝʪʘʣʽ, ʱʦ ʚʠʜʘʚʣʶʻʪʴʩʷ, ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʫʟʜʦʚʞ ʦʩʽ ʚʠʭʽʜʥʦʾ 

ʟʘʛʦʪʦʚʢʠ. ʇʦʧʝʨʝʯʥʝ ʚʠʜʘʚʣʶʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʚʠʜʘʚʣʶʻʪʴʩʷ 

ʯʘʩʪʠʥʘ ʟʘʛʦʪʦʚʢʠ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʧʽʜ ʢʫʪʦʤ ʜʦ ʦʩʽ ʟʘʛʦʪʦʚʢʠ. 

ʋ ʧʨʦʮʝʩʘʭ ʧʦʟʜʦʚʞʥʴʦʛʦ ʽ ʧʦʧʝʨʝʯʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʯʦʪʠʨʠ ʦʩʥʦʚʥʠʭ (ʙʘʟʦʚʠʭ) ʩʧʦʩʦʙʠ ʚʠʜʘʚʣʶʚʘʥʥʷ: ʧʨʷʤʝ, 

ʟʚʦʨʦʪʥʝ, ʨʘʜʽʘʣʴʥʝ ʽ ʙʦʢʦʚʝ ʚʠʜʘʚʣʶʚʘʥʥʷ. ɺʦʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʩʭʝʤʘʤʠ 

ʥʘʧʨʫʞʝʥʦïʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʪʘ ʜʦʢʣʘʜʘʥʥʷ ʩʠʣʠ ʪʝʨʪʷ, ʦʙʣʘʩʪʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʚʠʜʦʤ ʦʜʝʨʞʫʚʘʥʠʭ ʜʝʪʘʣʝʡ. 
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ʇʨʠ ʧʨʷʤʦʤʫ ʚʠʜʘʚʣʶʚʘʥʥʽ ʧʣʘʩʪʠʯʥʘ ʪʝʯʽʷ ʤʝʪʘʣʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 

ʥʘʧʨʷʤʢʫ ʧʨʠʢʣʘʜʘʥʥʷ ʩʠʣʠ ʽ ʟʙʽʛʘʻʪʴʩʷ ʟ ʥʘʧʨʷʤʢʦʤ ʨʫʭʫ ʧʫʘʥʩʦʥʫ. ɼʣʷ 

ʩʧʦʩʦʙʫ ʭʘʨʘʢʪʝʨʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʚʩʽʻʾ ʟʘʛʦʪʦʚʢʠ ʫʟʜʦʚʞ ʩʪʽʥʦʢ ʧʦʨʦʞʥʠʥʠ 

ʽʥʩʪʨʫʤʝʥʪʫ (ʤʘʪʨʠʮʽ). ʇʨʠ ʟʚʦʨʦʪʥʦʤʫ ʚʠʜʘʚʣʶʚʘʥʥʽ ʧʣʘʩʪʠʯʥʘ ʪʝʯʽʷ ʤʝʪʘʣʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ, ʧʨʦʪʠʣʝʞʥʦʤʫ ʨʫʭʫ ʧʫʘʥʩʦʥʘ, ʘ ʚʽʜʥʦʩʥʦʛʦ 

ʢʦʚʟʘʥʥʷ ʥʝʜʝʬʦʨʤʫʻʤʦʾ ʯʘʩʪʠʥʠ ʟʘʛʦʪʦʚʢʠ ʧʦ ʽʥʩʪʨʫʤʝʥʪʫ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ. 

ʈʘʜʽʘʣʴʥʝ ʚʠʜʘʚʣʶʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʧʝʨʝʯʥʦʶ ʧʣʘʩʪʠʯʥʦʶ 

ʪʝʯʽʻʶ ʤʝʪʘʣʫ ʚ ʢʨʫʛʦʚʫ ʧʦʨʦʞʥʠʥʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ 

ʦʩʝʩʠʤʝʪʨʠʯʥʠʭ ʜʝʪʘʣʝʡ ʟ ʧʦʪʦʚʱʝʥʥʷʤʠ (ʬʣʘʥʮʷʤʠ). ɼʣʷ ʙʦʢʦʚʦʛʦ 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʭʘʨʘʢʪʝʨʥʘ ʧʣʘʩʪʠʯʥʘ ʪʝʯʽʷ ʤʝʪʘʣʫ ʚ ʦʜʥʫ ʘʙʦ ʢʽʣʴʢʘ 

ʢʘʥʘʣʴʥʠʭ ʧʦʧʝʨʝʯʥʠʭ ʧʦʨʦʞʥʠʥ ʟ ʫʪʚʦʨʝʥʥʷʤ ʥʘ ʜʝʪʘʣʽ ʚʽʜʨʦʩʪʢʽʚ ʨʽʟʥʦʾ 

ʢʦʥʬʽʛʫʨʘʮʽʾ. ʇʦʻʜʥʘʥʠʤ (ʚʽʜʮʝʥʪʨʦʚʠʤ ʽ ʜʦʮʝʥʪʨʦʚʠʤ) ʧʦʧʝʨʝʯʥʠʤ 

ʚʠʜʘʚʣʶʚʘʥʥʷʤ ʤʦʞʥʘ ʫʪʚʦʨʠʪʠ ʧʦʪʦʚʱʝʥʥʷ ʘʙʦ ʚʽʜʨʦʩʪʢʠ ʥʘ ʟʦʚʥʽʰʥʽʡ ʽ 

ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʪʨʫʙʯʘʩʪʦʾ ʟʘʛʦʪʦʚʢʠ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘʩʽʙ ʨʘʜʽʘʣʴʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʽʥʦʜʽ ʥʘʟʠʚʘʶʪʴ 

ʚʠʩʘʜʢʦʶ, ʘ ʪʝʨʤʽʥ ʨʘʜʽʘʣʴʥʝ ʘʙʦ ʧʦʧʝʨʝʯʥʝ ʚʠʜʘʚʣʶʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ 

ʧʦʟʥʘʯʝʥʥʷ ʧʨʦʮʝʩʫ ʨʘʜʽʘʣʴʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʪʠʧʫ ʟʽʨʦʯʦʢ, ʷʢʝ ʥʝ 

ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʩʪʨʦʛʦʤʫ ʩʝʥʩʽ ʪʝʨʤʽʥʘ, ʧʨʦʮʝʩʦʤ ʚʠʜʘʚʣʶʚʘʥʥʷ. 

ʊʝʨʤʽʥʠ ʚʽʜʮʝʥʪʨʦʚʝ ʽ ʜʦʮʝʥʪʨʦʚʝ ʚʠʜʘʚʣʶʚʘʥʥʷ, ʤʘʙʫʪʴ, ʥʝ ʻ ʥʘʡʙʽʣʴʰ 

ʚʜʘʣʠʤʠ, ʦʩʢʽʣʴʢʠ ʘʩʦʮʽʶʶʪʴʩʷ ʟ ʝʬʝʢʪʘʤʠ, ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʦʙʝʨʪʦʚʠʭ 

ʚʫʟʣʽʚ ʽ ʜʝʪʘʣʝʡ. ɸʣʝ, ʟ ʦʛʣʷʜʫ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʨʽʜʢʽʩʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʧʨʘʢʪʠʮʽ ʦʜʥʦʯʘʩʥʦ ʦʙʦʭ ʨʽʟʥʦʚʠʜʽʚ ʩʭʝʤ ʚʠʜʘʚʣʶʚʘʥʥʷ, ʮʽ ʢʦʨʦʪʢʽ ʪʝʨʤʽʥʠ 

ʤʘʻ ʩʝʥʩ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘ ʩʪʘʜʽʷʭ ʧʦʰʫʢʫ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʩʭʝʤ 

ʚʠʜʘʚʣʶʚʘʥʥʷ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʰʪʘʤʧʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ ʻ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʬʦʨʤʠ ʟʘʛʦʪʦʚʦʢ ʟʘ ʩʪʘʜʽʷʤʠ ʜʝʬʦʨʤʫʚʘʥʥʷ ʟ 

ʫʤʦʚʠ ʦʧʪʠʤʘʣʴʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʪʫʧʝʥ ʁʜʝʬʦʨʤʘʮʽʾ ʚʽʜ ʧʨʦʩʪʦʾ ʚʠʭʽʜʥʦʾ 

ʟʘʛʦʪʦʚʢʠ (ʩʪʘʥʜʘʨʪʥʠʡ ʧʨʦʢʘʪ) ʜʦ ʩʢʣʘʜʥʦʾ ʟʘʛʦʪʦʚʢʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʙʘʛʘʪʦʨʽʚʯʘʢʦʚʝ ʰʪʘʤʧʫʚʘʥʥʷ, ʷʢʝ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 
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ʧʝʨʝʭʦʜʽʚ ʽ ʦʧʪʠʤʘʣʴʥʦʾ ʚʠʭʽʜʥʦʾ ʬʦʨʤʠ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʢʦʞʥʦʛʦ ʧʝʨʝʭʦʜʫ 

ʰʪʘʤʧʫʚʘʥʥʷ. ʇʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʚʠʨʦʙʽʚ ʤʦʞʣʠʚʝ ʟʘ ʨʘʭʫʥʦʢ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ 

ʚʨʘʭʦʚʫʶʪʴ ʚʩʽ ʨʝʘʣʴʥʽ ʬʘʢʪʦʨʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ. ʎʷ 

ʪʝʭʥʦʣʦʛʽʷ ʧʦʚʠʥʥʘ ʟʘʜʦʚʦʣʴʥʷʪʠ ʦʩʥʦʚʥʠʤ ʧʨʠʥʮʠʧʘʤ ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ ʽ 

ʚʨʘʭʦʚʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɺ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʢʨʠʪʠʭ ʩʭʝʤ ʰʪʘʤʧʫʚʘʥʥʷ ʻ ʜʦʩʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʪʘ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʜʝʬʦʨʤʫʚʘʥʥʷ. 

 

1.2. ɼʝʬʝʢʪʦʫʪʚʦʨʝʥʥʷ ʚ ʧʨʦʮʝʩʘʭ ʪʦʯʥʦʛʦ ʦʙ'ʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ 

ʽ ʢʽʥʝʤʘʪʠʢʘ ʨʫʭʫ ʤʝʪʘʣʫ 

 

ʇʨʠ ʰʪʘʤʧʫʚʘʥʥʽ ʤʦʞʣʠʚʝ ʫʪʚʦʨʝʥʥʷ ʟʘʩʪʽʡʥʠʭ ʟʦʥ ʽ ʚʠʥʠʢʥʝʥʥʷ 

ʫʪʷʛʥʝʥʴ ʚ ʤʝʪʘʣʽ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʨʠʯʠʥʦʶ ʙʨʘʢʫ ʧʦʢʦʚʦʢ (ʪʘʙʣ.1.6) [20].  

ɹʨʘʢ ʧʨʠ ʰʪʘʤʧʫʚʘʥʥʽ ʚʠʜʘʚʣʶʚʘʥʥʷʤ ï ʧʨʝʩïʫʪʷʛʥʝʥʥʷ ʚʠʥʠʢʘʻ 

ʚʥʘʩʣʽʜʦʢ ʟʤʽʥʠ ʥʘʧʨʷʤʢʫ ʜʝʬʦʨʤʫʚʘʥʥʷ ʚʝʨʭʥʽʭ ʰʘʨʽʚ ʤʝʪʘʣʫ 

(ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʧʫʘʥʩʦʥʦʤ) ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʥʘ ʚʝʨʪʠʢʘʣʴʥʝ. ʋʩʫʚʘʻʪʴʩʷ 

ʟʥʠʞʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʜʝʬʦʨʤʫʚʘʥʥʷ. 

ʉʢʦʣ ʟʦʚʥʽʰʥʽʡ ʤʘʻ ʤʽʩʮʝ ʥʘ ʤʝʞʘʭ ʪʘʢ ʟʚʘʥʠʭ ʤʝʨʪʚʠʭ ʟʦʥ ʧʨʠ 

ʧʨʷʤʦʤʫ ʚʠʜʘʚʣʶʚʘʥʥʽ. ɺʽʥ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʧʝʨʝʤʽʱʝʥʥʷ ʦʢʨʝʤʠʭ 

ʜʽʣʷʥʦʢ ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʤʝʪʘʣʫ ʟ ʨʽʟʥʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ ʘʙʦ ʧʦ ʰʣʷʭʘʭ ʨʽʟʥʦʾ 

ʜʦʚʞʠʥʠ. ɼʽʣʷʥʢʠ ʤʝʪʘʣʫ, ʱʦ ʨʫʭʘʻʪʴʩʷ ʟ ʤʝʥʰʦʶ ʰʚʠʜʢʽʩʪʶ ʘʙʦ ʟʘ 

ʥʘʡʙʽʣʴʰʠʤ ʰʣʷʭʦʤ, ʛʘʣʴʤʫʶʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʩʫʩʽʜʥʽʭ ʜʽʣʷʥʦʢ, ʱʦ 

ʨʫʭʘʶʪʴʩʷ ʟ ʙʽʣʴʰʦʶ ʰʚʠʜʢʽʩʪʶ ʘʙʦ ʧʦ ʥʘʡʢʦʨʦʪʰʦʤʫ ʰʣʷʭʫ. ɺʠʥʠʢʘʶʯʽ 

ʧʨʠ ʮʴʦʤʫ ʥʘʧʨʫʞʝʥʥʷ ʤʦʞʫʪʴ ʧʝʨʝʚʠʱʠʪʠ ʤʝʞʫ ʤʽʮʥʦʩʪʽ ʤʝʪʘʣʫ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ ʜʝʬʦʨʤʘʮʽʾ ʽ ʚʠʢʣʠʢʘʪʠ ʡʦʛʦ ʨʫʡʥʫʚʘʥʥʷ. ʎʝʡ ʙʨʘʢ ʫʩʫʚʘʻʪʴʩʷ 

ʟʥʠʞʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʜʝʬʦʨʤʫʚʘʥʥʷ. ʇʦʷʚʘ ʥʘ ʧʦʚʝʨʭʥʽ ʧʦʢʦʚʢʠ ʥʘʜʨʠʚʽʚ 

ʪʠʧʫ çʡʦʨʞè ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʚʝʣʠʢʦʛʦ ʟʦʚʥʽʰʥʴʦʛʦ ʪʝʨʪʷ ʦʙ ʩʪʽʥʢʠ 

ʤʘʪʨʠʮʽ. ʋʩʫʚʘʻʪʴʩʷ ʧʦʣʽʨʫʚʘʥʥʷʤ ʩʪʽʥʦʢ ʤʘʪʨʠʮʽ, ʧʨʘʚʠʣʴʥʠʤ ʧʽʜʙʦʨʦʤ 

ʤʘʩʪʠʣʘ ʽ ʰʚʠʜʢʦʩʪʽ ʜʝʬʦʨʤʫʚʘʥʥʷ. ʉʢʦʣ ʚʥʫʪʨʽʰʥʽʡ ʤʘʻ ʤʽʩʮʝ ʚ ʪʠʭ 
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ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʤʝʪʘʣ ʜʫʞʝ ʧʣʘʩʪʠʯʥʠʡ, ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʤʘʣʠʡ, ʘ ʢʫʪ 

ʚʝʣʠʢʠʡ; ʚʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ, ʦʜʝʨʞʫʚʘʥʘ ʧʝʨʠʬʝʨʽʡʥʠʤ ʰʘʨʦʤ, ʥʘʡʙʣʠʞʯʠʤ 

ʜʦ ʩʪʽʥʢʠ, ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʚʥʫʪʨʽʰʥʽʡ ʩʢʦʣ ʚ ʩʪʨʠʞʥʽ, ʜʝ ʰʚʠʜʢʽʩʪʴ 

ʩʝʨʝʜʠʥʥʠʭ ʰʘʨʽʚ ʚʠʷʚʠʪʴʩʷ ʟʥʘʯʥʦ ʤʝʥʰʦʶ ʽ ʥʘʧʨʫʞʝʥʥʷ ʧʝʨʝʚʠʱʘʪʴ ʤʝʞʫ 

ʤʽʮʥʦʩʪʽ ʥʘʛʨʽʪʦʛʦ ʤʝʪʘʣʫ. 

ɿʘʪʠʩʢ ʷʚʣʷʻ ʩʦʙʦʶ ʟʘʰʪʘʤʧʦʚʘʥʫ ʩʢʣʘʜʢʫ ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʝʚʽʨʥʦʛʦ 

ʟʘʧʦʚʥʝʥʥʷ ʯʠʩʪʦʚʦʛʦ ʨʽʚʯʘʢʘ ʰʪʘʤʧʘ ʤʝʪʘʣʦʤ (ʟʫʩʪʨʽʯʥʠʡ ʨʫʭ ʤʝʪʘʣʫ) ʘʙʦ 

ʟʘʢʦʯʫʚʘʥʥʷ ʟʘʜʠʨʦʢ, ʦʪʨʠʤʘʥʠʭ ʥʘ ʧʝʨʰʠʭ ʧʝʨʝʭʦʜʘʭ ʰʪʘʤʧʫʚʘʥʥʷ. 

ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʟʘʪʠʩʢʠ ʪʠʧʫ çʧʨʦʩʪʨʽʣè ʚʽʜ ʟʘʪʽʢʘʥʥʷ 

ʤʝʪʘʣʫ ʧʝʨʝʤʠʯʢʠ ʘʙʦ ʧʣʽʚʢʠ ʚ ʪʽʣʦ ʧʦʢʦʚʢʠ ʘʙʦ ʧʨʠ ʨʦʟʤʽʱʝʥʥʽ ʬʽʛʫʨ ʥʘ 

ʰʪʘʤʧʽ ʧʦʧʘʨʥʦ çʚʘʣʝʪʦʤè. ʇʨʦʩʪʨʽʣ ï ʚʠʜ ʟʘʪʠʩʢʫ, ʱʦ ʻ ʥʘʩʣʽʜʢʦʤ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʝʯʽʾ ʤʝʪʘʣʫ ʧʽʜ ʚʠʩʪʫʧʘʶʯʦʶ ʯʘʩʪʠʥʦʶ ʰʪʘʤʧʘ (ʧʽʜ 

ʧʫʘʥʩʦʥʦʤ) ʧʨʠ ʥʝʜʦʩʪʘʪʥʴʦʤʫ ʨʘʜʽʫʩʽ ʟʘʦʢʨʫʛʣʝʥʥʷ ʦʩʪʘʥʥʴʦʾ ʢʨʦʤʢʠ. 

ʑʦʙ ʫʥʠʢʥʫʪʠ ʟʘʪʠʩʢʽʚ ʚ ʤʽʩʮʷʭ ʧʝʨʝʤʠʯʦʢ ʚ ʰʪʘʤʧʽ ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʩʧʝʮʽʘʣʴʥʽ ʚʠʾʤʢʠ ʘʙʦ çʢʠʰʝʥʽè, ʚ ʷʢʠʭ ʤʦʞʝ ʨʦʟʤʽʩʪʠʪʠʩʷ ʥʘʜʣʠʰʦʢ ʤʝʪʘʣʫ. 

ʅʝʚʠʷʚʣʝʥʠʡ ʙʨʘʢ ʟʘʪʠʩʢʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʘʚʘʨʽʡ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɿʘʪʠʩʢ ʻ 

ʦʜʥʠʤ ʟ ʜʝʬʝʢʪʽʚ, ʱʦ ʚʠʥʠʢʘʻ ʥʘ ʤʝʞʽ ʟʘʩʪʽʡʥʠʭ ʟʦʥ ʪʠʭ ʜʽʣʷʥʦʢ ʧʦʨʦʞʥʠʥʠ 

ʨʽʚʯʘʢʘ, ʷʢʽ ʟʘʧʦʚʥʶʶʪʴʩʷ ʤʝʪʘʣʦʤ ʥʘ ʧʦʯʘʪʢʫ ʧʨʝʩʫʚʘʥʥʷ, ʘ ʧʦʪʽʤ 

ʟʘʣʠʰʘʶʪʴʩʷ ʚ ʩʪʦʨʦʥʽ ʚʽʜ ʦʩʥʦʚʥʦʛʦ ʧʦʪʦʢʫ ʤʝʪʘʣʫ. 

ɯʩʥʫʻ ʜʚʘ ʚʠʜʠ ʟʘʩʪʽʡʥʠʭ ʟʦʥ. ʅʘ ʤʝʞʘʭ ʟʘʩʪʽʡʥʠʭ ʟʦʥ ʧʝʨʰʦʛʦ ʚʠʜʫ ʥʝ 

ʧʨʦʥʠʢʘʶʪʴ ʟʦʚʥʽʰʥʽ ʦʢʠʩʣʝʥʽ ʰʘʨʠ ʤʝʪʘʣʫ ʚʠʭʽʜʥʦʾ ʟʘʛʦʪʦʚʢʠ. ɹʫʜʴï̫ ʢʽ 

ʧʝʨʝʤʽʱʝʥʥʷ ʤʝʪʘʣʫ ʧʦ ʤʝʞʘʭ ʟʘʩʪʽʡʥʠʭ ʟʦʥ ʥʝ ʚʠʢʣʠʢʘʶʪʴ ʚʠʥʠʢʥʝʥʥʷ 

ʟʘʪʠʩʢʽʚ ʚ ʧʦʢʦʚʮʽ. ʅʘ ʤʝʞʘʭ ʟʘʩʪʽʡʥʠʭ ʟʦʥ ʜʨʫʛʦʛʦ ʚʠʜʫ ʤʦʞʫʪʴ ʧʨʦʥʠʢʥʫʪʠ 

ʟʦʚʥʽʰʥʽ ʦʢʠʩʣʝʥʽ ʰʘʨʠ ʤʝʪʘʣʫ ʟʘʛʦʪʦʚʢʠ (ʩʭʝʤʠ 7 ï 18 ʜʠʚ. ʪʘʙʣ. 1.6) ʽ 

ʚʠʢʣʠʢʘʪʠ ʟʘʪʠʩʢ. ʎʽ ʰʘʨʠ ʧʨʦʥʠʢʘʶʪʴ ʚ ʪʽʣʦ ʧʦʢʦʚʢʠ ʪʨʦʭʠ ʧʽʟʥʽʰʝ ʧʦʷʚʠ 

ʟʘʩʪʽʡʥʦʾ ʟʦʥʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʶ ʦʪʨʠʤʘʥʥʷ ʧʦʢʦʚʦʢ ʙʝʟ 

ʟʘʪʠʩʢʽʚ ʟ ʦʜʥʠʤ ʚʽʜʨʦʩʪʢʦʤ ʥʝʚʝʣʠʢʦʾ ʜʦʚʞʠʥʠ. ɿʘʧʽʟʥʝʥʥʷ ʚʠʥʠʢʥʝʥʥʷ 

ʟʘʪʠʩʢʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʦʤʝʥʪʦʤ ʚʠʥʠʢʥʝʥʥʷ ʟʘʩʪʽʡʥʦʾ ʟʦʥʠ ʧʦʷʩʥʶʻʪʴʩʷ 

ʥʝʩʪʘʙʽʣʴʥʽʩʪʶ ʩʪʘʥʦʚʠʱʘ ʾʾ ʤʝʞʽ. ʊʘʢ, ʧʨʠ ʧʨʝʩʫʚʘʥʥʽ ʟʘ ʩʭʝʤʦʶ 7 

ʧʦʣʦʞʝʥʥʷ ʪʦʯʢʠ ʚʭʦʜʫ ʦʢʠʩʣʝʥʦʛʦ ʤʝʪʘʣʫ ʚ ʪʽʣʦ ʧʦʢʦʚʢʠ ʙʝʟʧʝʨʝʨʚʥʦ 
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ʟʤʽʥʶʻʪʴʩʷ ʚ ʽʥʪʝʨʚʘʣʽ L, ʚʝʣʠʯʠʥʘ ʷʢʦʛʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

ʰʚʠʜʢʦʩʪʝʡ ʟʤʽʮʥʶʶʯʠʭ ʪʘ ʨʦʟʤʽʮʥʶʶʯʠʭ ʧʨʦʮʝʩʽʚ, ʨʦʟʧʦʜʽʣʦʤ 

ʪʝʤʧʝʨʘʪʫʨʠ ʤʝʪʘʣʫ, ʢʦʝʬʽʮʽʻʥʪʦʤ ʟʦʚʥʽʰʥʴʦʛʦ ʪʝʨʪʷ, ʥʝʩʪʘʙʽʣʴʥʽʩʪʶ ʚʠʩʦʪʠ 

ʢʫʪʘ ʜʝʬʦʨʤʘʮʽʾ. 

ʇʨʠ ʧʨʝʩʫʚʘʥʥʽ ʟʘ ʚʩʽʤʘ ʽʥʰʠʤʠ ʩʭʝʤʘʤʠ ʚʠʥʠʢʥʝʥʥʷ ʟʘʪʠʩʢʽʚ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʥʘʣʦʛʽʯʥʦ ʣʠʰʝ ʟ ʪʽʻʶ ʨʽʟʥʠʮʝʶ, ʱʦ ʜʦʚʞʠʥʘ ʽʥʪʝʨʚʘʣʫ L ʤʦʞʝ 

ʦʙʤʝʞʫʚʘʪʠʩʷ ʬʦʨʤʦʶ ʽ ʨʦʟʤʽʨʘʤʠ ʧʦʢʦʚʢʠ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʧʨʝʩʫʚʘʥʥʽ 

(ʩʭʝʤʘ 8 ʜʠʚ. ʪʘʙʣ. 1.6) ʮʝʡ ʽʥʪʝʨʚʘʣ ʧʨʘʢʪʠʯʥʦ ʫʩʫʚʘʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʚ 

ʧʦʢʦʚʮʽ ʜʨʫʛʦʛʦ ʚʽʜʨʦʩʪʢʘ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʟʘʪʠʩʢʫ ʦʜʥʦʯʘʩʥʦ 

ʟ ʧʦʷʚʦʶ ʟʘʩʪʽʡʥʦʾ ʟʦʥʠ. ʊʝ ʞ ʩʘʤʝ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʨʝʩʫʚʘʥʥʷ ʟʘ ʩʭʝʤʘʤʠ 9, 

10, 12, 13, 14, 17 ʽ 18 (ʜʠʚ. ʪʘʙʣ. 1.6). 

ɿʘʩʪʽʡʥʽ ʟʦʥʠ ʜʨʫʛʦʛʦ ʚʠʜʫ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʧʫʱʝʥʽ ʪʽʣʴʢʠ ʥʘ ʥʝʚʝʣʠʢʽʡ 

ʜʽʣʷʥʮʽ ʨʦʙʦʯʦʛʦ ʭʦʜʫ ʧʫʘʥʩʦʥʘ ʧʨʠ ʧʨʝʩʫʚʘʥʥʽ ʥʝʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʧʦʢʦʚʦʢ, 

ʷʢʱʦ ʾʭ ʨʦʟʤʽʨʠ ʽ ʬʦʨʤʘ ʥʝ ʦʙʤʝʞʫʻ ʽʥʪʝʨʚʘʣʫ L. ʇʨʠ ʧʨʘʢʪʠʯʥʠʭ 

ʨʦʟʨʘʭʫʥʢʘʭ ʤʦʞʥʘ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʚʝʣʠʯʠʥʦʶ ʢʨʠʪʠʯʥʦʛʦ ʦʙôʻʤʫ ʤʝʪʘʣʫ, ʱʦ 

ʧʨʦʭʦʜʠʪʴ ʫʟʜʦʚʞ ʤʝʞ ʟʘʩʪʽʡʥʦʾ ʟʦʥʠ ʟ ʤʦʤʝʥʪʫ ʾʾ ʫʪʚʦʨʝʥʥʷ ʜʦ ʤʦʤʝʥʪʫ 

ʚʠʥʠʢʥʝʥʥʷ ʟʘʪʠʩʢʫ. 

ʂʨʽʤ ʪʦʛʦ, ʥʘ ʬʦʨʤʦʟʤʽʥʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʟʥʘʯʥʦ ʚʧʣʠʚʘʶʪʴ ʽ 

ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʽʥʩʪʨʫʤʝʥʪʽʚ. ʗʢ ʟʘʟʥʘʯʝʥʦ ʚ ʨʦʙʦʪʘʭ [1, 23], 

ʦʧʪʠʤʘʣʴʥʘ ʬʦʨʤʘ ʧʫʘʥʩʦʥʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʜʘʚʣʶʚʘʪʠ ʚʠʨʦʙʠ ʟ 

ʥʘʡʤʝʥʰʠʤʠ ʩʠʣʘʤʠ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫʧʝʥ ʁ ʜʝʬʦʨʤʘʮʽʾ, ʛʣʠʙʠʥʠ 

ʦʜʝʨʞʫʚʘʥʦʾ ʧʦʨʦʞʥʠʥʠ ʽ ʚʠʜʫ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʗʢʱʦ ʬʦʨʤʘ ʜʥʘ ʚʠʨʦʙʫ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʦʧʪʠʤʘʣʴʥʽʡ ʬʦʨʤʽ ʨʦʙʦʯʦʾ 

ʯʘʩʪʠʥʠ ʧʫʘʥʩʦʥʘ, ʪʦ ʜʣʷ ʟʥʠʞʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʩʠʣʠ ʚʠʜʘʚʣʶʚʘʥʥʷ, ʟʦʢʨʝʤʘ 

ʟʚʦʨʦʪʥʦʛʦ, ʧʦʧʝʨʝʜʥʴʦ ʚʠʨʦʙʣʷʶʪʴ ʰʪʘʤʧʫʚʘʥʥʷ ʚ ʦʧʪʠʤʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ʟ 

ʥʝʦʙʭʽʜʥʦʶ ʜʣʷ ʮʽʻʾ ʤʝʪʠ ʬʦʨʤʦʶ ʽʥʩʪʨʫʤʝʥʪʫ, ʘ ʥʘ ʥʘʩʪʫʧʥʠʡ ʧʝʨʝʭʽʜ 

ʦʩʪʘʪʦʯʥʦ ʬʘʩʫʶʪʴ ʜʥʦ [1, 24]. 

ɹʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ [73-75] ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʥʬʽʛʫʨʘʮʽʾ 

ʧʝʨʝʭʽʜʥʠʭ ʢʨʦʤʦʢ ʤʘʪʨʠʮʽ ʽ ʢʽʥʝʤʘʪʠʯʥʦʛʦ ʨʝʞʠʤʫ ʜʝʬʦʨʤʫʚʘʥʥʷ ʚ 

ʨʦʟ'ʻʤʥʠʭ ʤʘʪʨʠʮʷʭ, ʱʦ ʧʨʠ ʘʥʘʣʽʟʽ ʩʠʣʦʚʦʛʦ ʨʝʞʠʤʫ ʨʦʟʢʨʠʪʪʷ ʨʦʟ'ʻʤʥʠʭ 

ʤʘʪʨʠʮʴ ʚʥʦʩʠʪʴ ʟʥʘʯʥʫ ʧʦʭʠʙʢʫ. 
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ɼʦ ʧʨʦʮʝʩʽʚ ʦʙʨʦʙʢʠ ʪʠʩʢʦʤ ʟʽ ʩʢʣʘʜʥʦʶ ʢʽʥʝʤʘʪʠʢʦʶ ʧʝʨʝʤʽʱʝʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʫ ʤʦʞʥʘ ʪʘʢʦʞ ʚʽʜʥʝʩʪʠ ʮʠʢʣʽʯʥʝ ʜʝʬʦʨʤʫʚʘʥʥʷ [9, 25, 26]. ʋ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʩʠʣʘ ʜʝʬʦʨʤʫʚʘʥʥʷ ʟʥʠʞʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʩʠʣ 

ʪʝʨʪʷ ʥʘ ʢʦʥʪʘʢʪʥʠʭ ʧʦʚʝʨʭʥʷʭ ʽ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʪʽʢʘʥʥʷ ʷʚʠʱʘ ʟʥʝʤʽʮʥʝʥʥʷ, 

ʪʘʢ ʷʢ ʜʽʷ ʮʠʢʣʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʜʽʙʥʘ ʥʘʛʨʽʚʘʥʥʶ ʟʘʛʦʪʦʚʢʠ [25]. 

ɺʧʣʠʚ ʰʚʠʜʢʦʩʪʽ ʜʝʬʦʨʤʫʚʘʥʥʷ ʥʘ ʚʝʣʠʯʠʥʫ ʧʠʪʦʤʦʾ ʩʠʣʠ ʬʦʨʤʦʟʤʽʥʠ 

ʥʝʦʜʥʦʟʥʘʯʥʦ [24, 27]. ɺ ʦʜʥʠʭ ʚʠʧʘʜʢʘʭ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʪʠʩʢ ʥʘ ʧʫʘʥʩʦʥʽ ʟʤʝʥʰʫʻʪʴʩʷ [25], ʘ ʚ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ - 

ʟʙʽʣʴʰʫʻʪʴʩʷ [9, 27, 28]. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʚ ʨʦʙʦʪʽ [24] ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʠʪʦʤʘ 

ʩʠʣʘ ʚʠʜʘʚʣʶʚʘʥʥʷ ʤʘʣʦ ʟʤʽʥʶʻʪʴʩʷ ʚ ʽʥʪʝʨʚʘʣʽ ʰʚʠʜʢʦʩʪʝʡ, ʭʘʨʘʢʪʝʨʥʠʭ 

ʜʣʷ ʪʨʘʜʠʮʽʡʥʦ ʟʘʩʪʦʩʦʚʫʚʘʥʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ɸ ʟʤʽʥʘ 

ʰʚʠʜʢʽʩʥʦʛʦ ʨʝʞʠʤʫ ʜʝʬʦʨʤʫʚʘʥʥʷ ʟʤʽʮʥʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʩʪʘʜʽʾ 

ʜʦʰʪʘʤʧʫʚʘʥʥʷ ʫ ʟʚʠʯʘʡʥʦʛʦ ʧʨʝʩʦʚʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʟʽ ʩʪʘʥʜʘʨʪʥʦʶ 

ʰʚʠʜʢʽʩʪʶ ʨʦʙʦʯʦʛʦ ʭʦʜʫ ʧʨʠʟʚʦʜʠʪʴ ʥʘʚʽʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʧʦʪʨʽʙʥʦʾ ʩʠʣʠ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʨʦʮʝʩʫ. ʊʘʢ, ʟʘʩʪʦʩʫʚʘʥʥʷ, ʚ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʧʨʝʩ-ʤʦʣʦʪʽʚ 

ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʝʥʝʨʛʦʚʠʪʨʘʪʠ ʜʦ 3 ʨʘʟʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʬʦʨʤʦʟʤʽʥʦʶ 

ʪʘʢʠʭ ʞʝ ʧʦʢʦʚʦʢ ʥʘ ʧʨʝʩʦʚʦʤʫ ʦʙʣʘʜʥʘʥʥʽ [29]. 

ɿʽ ʟʤʝʥʰʝʥʥʷʤ ʩʪʫʧʝʥʶ ʩʚʦʙʦʜʠ ʪʝʯʽʾ ʬʦʨʤʦʟʤʽʥʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʟʘʛʦʪʦʚʢʠ ʩʠʣʠ ʜʝʬʦʨʤʫʚʘʥʥʷ ʦʜʥʦʟʥʘʯʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ [1, 9, 24]. ʆʜʥʘʢ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʟ ʧʽʜʚʠʱʝʥʦʶ ʚʘʛʦʚʦʶ ʪʘ ʛʝʦʤʝʪʨʠʯʥʦʶ ʪʦʯʥʽʩʪʶ 

ʜʦʟʚʦʣʷʻ ʚ ʧʨʦʮʝʩʽ ʟʘʢʨʠʪʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʦʪʨʠʤʘʪʠ ʚʠʨʦʙʠ ʟ ʚʠʩʦʢʦʶ 

ʪʦʯʥʽʩʪʶ ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ, ʷʢʽ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʜʦʜʘʪʢʦʚʦʛʦ 

ʜʦʦʧʨʘʮʶʚʘʥʥʷ. ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘʧʽʚʟʘʢʨʠʪʘ ʦʙʨʦʙʢʘ 

ʪʠʩʢʦʤ ʚʠʨʦʙʽʚ ʚ ʰʪʘʤʧʘʭ, ʢʦʥʩʪʨʫʢʮʽʻʶ ʷʢʠʭ ʧʝʨʝʜʙʘʯʘʶʪʴʩʷ ʢʦʤʧʝʥʩʘʪʦʨʠ 

ʟʘʢʨʠʪʦʛʦ (ʩʘʤʦʨʦʟʢʨʠʚʘʶʯʽ ʽ ʧʨʦʪʠʚʦʜʘʚʣʷʯʽ ʧʨʠʩʪʨʦʾ) ʽ ʚʽʜʢʨʠʪʦʛʦ 

(ʢʦʤʧʝʥʩʘʮʽʡʥʽ ʧʦʨʦʞʥʠʥʠ) ʪʠʧʫ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʤʽʩʪʠʪʠ ʚ ʥʠʭ ʥʘʜʣʠʰʦʢ 

ʤʝʪʘʣʫ, ʟʥʠʟʠʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʽʥʩʪʨʫʤʝʥʪ ʽ ʧʽʜʚʠʱʠʪʠ ʩʪʽʡʢʽʩʪʴ 

ʰʪʘʤʧʦʚʦʛʦ ʦʩʥʘʱʝʥʥʷ [9, 30, 31]. 

ʆʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʧʨʦʤʽʞʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʽʞ ʧʦʚʝʨʭʥʷʤʠ 

ʟʘʛʦʪʦʚʢʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʫ - ʟʥʠʞʝʥʥʷ ʩʠʣ ʢʦʥʪʘʢʪʥʦʛʦ ʪʝʨʪʷ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ 
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ʟʤʝʥʰʝʥʥʷ ʩʠʣʠ ʪʘ ʪʠʩʢʫ ʜʝʬʦʨʤʫʚʘʥʥʷ, ʧʽʜʚʠʱʝʥʥʶ ʩʪʽʡʢʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪʫ ʽ 

ʷʢʦʩʪʽ ʚʠʨʦʙʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʤʽʞʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʨʦʮʝʩʘʭ ʆʄʊ ʜʦʟʚʦʣʷʻ 

ʰʪʘʤʧʫʚʘʪʠ ʟʘʛʦʪʦʚʢʠ ʟ ʚʘʞʢʦʜʝʬʦʨʤʫʻʤʠʭ, ʚʠʩʦʢʦʤʽʮʥʠʭ ʽ ʢʨʠʭʢʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʜʣʷ ʮʠʭ ʧʨʦʮʝʩʽʚ ʭʘʨʘʢʪʝʨʥʽ ʥʘʩʪʫʧʥʽ ʥʝʜʦʣʽʢʠ: 

ʥʠʟʴʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ; ʫʩʢʣʘʜʥʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʰʪʘʤʧʽʚ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʬʘʩʦʥʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʟʨʦʩʪʘʥʥʷ ʪʠʩʢʫ ʜʝʬʦʨʤʫʚʘʥʥʷ. 

ʇʽʜʚʠʱʝʥʥʷ ʩʪʫʧʝʥʶ ʜʝʬʦʨʤʘʮʽʾ ʧʨʠʚʦʜʠʪʴ, ʚ ʦʩʥʦʚʥʦʤʫ, ʜʦ 

ʧʦʨʫʰʝʥʥʷ ʩʫʮʽʣʴʥʦʩʪʽ ʤʘʩʪʠʣʴʥʦʛʦ ʰʘʨʫ, ʟʙʽʣʴʰʝʥʥʷ ʩʠʣ ʪʝʨʪʷ ʽ ʩʠʣʠ 

ʚʠʜʘʚʣʶʚʘʥʥʷ. ʇʨʠ ʭʦʣʦʜʥʦʤʫ ʟʚʦʨʦʪʥʦʤʫ ʚʠʜʘʚʣʶʚʘʥʥʽ ʩʪʘʢʘʥʽʚ 

ʧʦʨʫʰʝʥʥʷ ʤʘʩʪʠʣʴʥʦʛʦ ʰʘʨʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʟʘʥʫʨʝʥʥʽ ʧʫʘʥʩʦʥʘ ʚ 

ʟʘʛʦʪʦʚʢʫ ʥʘ ʛʣʠʙʠʥʫ 0,85 ʡʦʛʦ ʜʽʘʤʝʪʨʘ [32]. ʊʦʤʫ ʚ ʙʘʛʘʪʴʦʭ ʭʦʣʦʜʥʠʭ 

ʧʨʦʮʝʩʘʭ ʰʪʘʤʧʫʚʘʥʥʷ ʚʠʜʘʚʣʶʚʘʥʥʷʤ ʛʨʘʥʠʯʥʝ ʬʦʨʤʦʟʤʽʥʝʥʥʷ ʦʙʤʝʞʫʶʪʴ 

ʫʥʘʩʣʽʜʦʢ ʧʦʨʫʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʤʘʩʪʠʣʴʥʦʛʦ ʰʘʨʫ, ʘ ʥʝ ʚ ʟʚ'ʷʟʢʫ ʟ 

ʚʠʯʝʨʧʘʥʥʷʤ ʨʝʩʫʨʩʫ ʧʣʘʩʪʠʯʥʦʩʪʽ [26]. 

ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʦʩʠʣʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʧʦʩʦʙʽʚ 

ʭʦʣʦʜʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʚʠʨʦʙʽʚ ʽ ʧʽʜʚʠʱʝʥʥʷ ʛʨʘʥʠʯʥʦʛʦ ʩʪʫʧʝʥ ʁ

ʜʝʬʦʨʤʘʮʽʾ ʻ ʨʦʟʨʦʙʢʘ ʙʘʛʘʪʦʦʧʝʨʘʮʽʡʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ʇʨʠ 

ʮʴʦʤʫ ʩʪʨʦʛʦ ʧʝʚʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʦʧʝʨʘʮʽʡ ʩʢʣʘʜʘʻʪʴʩʷ ʘʙʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʟʥʘʢʦʟʤʽʥʥʠʭ ʜʝʬʦʨʤʘʮʽʡ [24, 33], ʘʙʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʨʦʟʧʦʜʽʣʫ ʩʪʫʧʝʥ ʁʜʝʬʦʨʤʘʮʽʾ ʧʦ ʧʝʨʝʭʦʜʘʭ ʘʙʦ ʜʨʦʙʥʦʩʪʽ ʜʝʬʦʨʤʘʮʽʾ [1, 9, 

24, 34]. 

ʅʘʡʤʝʥʰʝ ʟʥʘʯʝʥʥʷ ʧʠʪʦʤʦʾ ʩʠʣʠ ʧʨʠ ʚʠʜʘʚʣʶʚʘʥʥʽ ʧʦʨʦʞʥʠʥʠ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʟʥʘʯʝʥʥʷʭ ʩʪʫʧʝʥʶ ʜʝʬʦʨʤʘʮʽʾ ʚ ʜʽʘʧʘʟʦʥʽ 0,36-0,51 [1, 

9]. ʇʨʠ ʧʦʜʘʣʴʰʦʤʫ ʟʨʦʩʪʘʥʥʽ ʩʪʫʧʝʥʶ ʬʦʨʤʦʟʤʽʥʠ, ʦʩʦʙʣʠʚʦ ʙʽʣʴʰ 0,69, 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʽʥʩʪʨʫʤʝʥʪ ʨʽʟʢʦ ʟʙʽʣʴʰʫʶʪʴʩʷ [1, 9, 35]. ʊʦʤʫ ʧʨʠ 

ʚʠʛʦʪʦʚʣʝʥʥʽ ʧʫʩʪʦʪʽʣʠʭ ʚʠʨʦʙʽʚ ʧʦʜʽʙʥʠʭ ʩʪʘʢʘʥʫ ʘʙʦ ʚʪʫʣʢʠ, ʷʢ ʧʨʘʚʠʣʦ, 

ʩʧʦʯʘʪʢʫ ʦʪʨʠʤʫʶʪʴ ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ ʟ ʙʽʣʴʰʦʶ ʪʦʚʱʠʥʦʶ ʩʪʽʥʢʠ, ʥʽʞ 

ʥʝʦʙʭʽʜʥʦ, ʜʣʷ ʟʥʠʞʝʥʥʷ ʧʠʪʦʤʦʾ ʩʠʣʠ ʜʝʬʦʨʤʫʚʘʥʥʷ, ʘ ʧʦʪʽʤ ʦʜʥʠʤ ʟ 

ʽʩʥʫʶʯʠʭ ʩʧʦʩʦʙʽʚ ʟʜʽʡʩʥʶʶʪʴ ʧʦʪʦʥʰʝʥʥʷ ʩʪʽʥʢʠ. 
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ʗʢʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʝʣʠʯʠʥʘ ʩʪʫʧʝʥ ʁ ʜʝʬʦʨʤʘʮʽʾ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʽʥʩʪʨʫʤʝʥʪ ʽ ʢʦʥʬʽʛʫʨʘʮʽʷ ʜʝʪʘʣʽ, ʪʦ ʚʠʨʽʙ ʤʦʞʥʘ ʚʠʛʦʪʦʚʠʪʠ ʟʘ ʦʜʠʥ ʧʝʨʝʭʽʜ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʽʜʭʽʜ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʚ ʨʦʙʦʪʘʭ [36, 37], ʧʨʦʮʝʩ 

ʦʪʨʠʤʘʥʥʷ ʩʪʨʠʞʥʝʚʠʭ ʜʝʪʘʣʝʡ ʟ ʦʩʴʦʚʠʤ ʚʽʜʨʦʩʪʢʦʤ ʽ ʬʣʘʥʮʝʤ ʤʦʞʥʘ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʦʙʣʦʡʥʠʤ ʰʪʘʤʧʫʚʘʥʥʷ ʫ ʚʽʜʢʨʠʪʠʭ ʰʪʘʤʧʘʭ ʟ ʦʜʥʦʯʘʩʥʠʤ 

ʟʘʧʦʚʥʝʥʥʷʤ ʛʨʘʚʶʨʠ ʰʪʘʤʧʘ ʽ ʧʣʠʥʦʤ ʤʝʪʘʣʫ ʚ ʦʙʣʦʡʥʫ ʢʘʥʘʚʢʫ (ʟʘʜʠʨʢʫ). 

ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʘʜʠʨʢʘ ʚʠʩʪʫʧʘʻ ʚ ʨʦʣʽ ʬʣʘʥʮʷ [38-40]. ʆʩʥʦʚʥʦʶ 

ʧʝʨʝʜʫʤʦʚʦʶ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʪʘʢʠʭ ʟʘʚʜʘʥʴ ʙʫʣʘ ʥʘʷʚʥʽʩʪʴ ʪʦʯʢʠ (ʧʦʚʝʨʭʥʽ) 

ʨʦʟʜʽʣʫ ʪʝʯʽʾ ʤʝʪʘʣʫ ʚ ʛʨʘʚʶʨʫ ʽ ʟʘʜʠʨʢʫ. ɺ ʨʦʙʦʪʽ [40] ʃ. ɸ. ʐʦʬʤʘʥʦʤ 

ʨʦʟʛʣʷʥʫʪʦ ʧʨʠʢʣʘʜ ʰʪʘʤʧʫʚʘʥʥʷ ʟ ʟʘʜʠʨʢʦʶ, ʢʦʣʠ ʤʝʪʘʣ ʦʜʥʦʯʘʩʥʦ 

ʟʘʧʦʚʥʶʻ ʧʦʨʦʞʥʠʥʫ ʛʨʘʚʶʨʠ (ʦʩʴʦʚʠʡ ʚʽʜʨʦʩʪʦʢ) ʽ ʪʝʯʝ ʚ ʨʘʜʽʘʣʴʥʦʤʫ 

ʥʘʧʨʷʤʢʫ ʫʪʚʦʨʶʶʯʠ ʟʘʜʠʨʢʫ (ʬʣʘʥʝʮʴ). ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʨʦʟʛʣʷʜʘʻʪʴʩʷ 

ʧʦʯʘʪʢʦʚʘ ʩʪʘʜʽʷ ʧʨʦʮʝʩʫ ʪʝʯʽʾ ʤʝʪʘʣʫ ʚ ʛʨʘʚʶʨʫ ʰʪʘʤʧʘ ʽ ʟʘʜʠʨʢʫ, ʘ ʚ 

ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʢʽʥʮʝʚʘ ʩʪʘʜʽʷ ʧʨʦʮʝʩʫ ʪʝʯʽʾ ʤʝʪʘʣʫ ʚ ʛʨʘʚʶʨʫ 

ʰʪʘʤʧʘ ʽ ʚ ʟʘʜʠʨʢʫ ʟ ʦʜʥʦʯʘʩʥʦʶ ʡʦʛʦ ʧʽʜʩʘʜʢʦʶ. 

ɺ ʨʦʙʦʪʘʭ [36,40-42] ʪʘʢʦʞ ʟʘʟʥʘʯʘʣʦʩʷ, ʱʦ ʥʘ ʢʽʥʮʝʚʠʭ ʩʪʘʜʽʷʭ 

ʧʨʦʮʝʩʫ ʤʦʞʣʠʚʝ ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʫ ʟʘʜʠʨʦʢ ʟʘ ʨʘʭʫʥʦʢ ʟʚʦʨʦʪʥʦʾ ʪʝʯʽʾ 

ʜʝʷʢʦʾ ʯʘʩʪʠʥʠ ʤʝʪʘʣʫ ʟ ʟʘʜʠʨʢʦʶ ʚ ʧʦʨʦʞʥʠʥʫ ʰʪʘʤʧʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʭʝʤʽ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʷʢ ʦʜʠʥ ʟ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʢʽʥʝʤʘʪʠʢʠ ʪʝʯʽʾ ʤʝʪʘʣʫ. ʅʘ 

ʮʴʦʤʫ ʝʪʘʧʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ, ʘʥʘʣʦʛʽʯʥʠʡ ʟ ʧʨʦʮʝʩʦʤ ʦʩʘʜʢʠ ʫ 

ʧʽʜʢʣʘʜʥʠʭ ʢʽʣʴʮʷʭ. ʗʢ ʚʽʜʦʤʦ ʟ ʨʦʙʽʪ ʪʝʦʨʽʾ ʆʄʊ [43-45], ʧʨʦʮʝʩ ʧʝʨʝʙʽʛʫ 

ʤʝʪʘʣʫ ʫ ʬʣʘʥʮʽ ʧʦ ʜʚʦʭ ʧʨʦʪʠʣʝʞʥʠʭ ʥʘʧʨʷʤʢʘʭ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʥʘʷʚʥʽʩʪʶ ʧʣʦʱʠʥʠ ʨʦʟʜʽʣʫ ʪʝʯʽʾ. 

ɺ ʨʦʙʦʪʽ [44] ʃ. ɻ. ʉʪʝʧʘʥʩʴʢʠʤ ʨʦʟʛʣʷʥʫʪʦ ʟʘʜʘʯʫ ʬʦʨʤʦʟʤʽʥʠ ʧʨʠ 

ʰʪʘʤʧʫʚʘʥʥʽ ʫ ʚʽʜʢʨʠʪʠʭ ʰʪʘʤʧʘʭ ʜʣʷ ʦʩʝʩʠʤʝʪʨʠʯʥʠʭ ʧʦʢʦʚʦʢ ʪʠʧʫ ʜʠʩʢʽʚ 

ʟ ʤʘʪʦʯʠʥʘʤʠ, ʱʦ ʤʘʶʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʣʦʱʠʥʫ ʩʠʤʝʪʨʽʾ. ɺʝʩʴ ʧʨʦʮʝʩ 

ʰʪʘʤʧʫʚʘʥʥʷ ʨʦʟʙʠʪʠʡ ʥʘ ʢʽʣʴʢʘ ʝʪʘʧʽʚ ʟ ʭʘʨʘʢʪʝʨʥʠʤ ʧʣʠʥʦʤ ʤʝʪʘʣʫ. 

ʇʝʨʰʠʡ ʝʪʘʧ ʰʪʘʤʧʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʦʜʥʦʯʘʩʥʦʤʫ ʬʦʨʤʫʚʘʥʥʽ ʤʘʪʦʯʠʥʠ ʽ 

ʜʠʩʢʦʚʦʾ ʯʘʩʪʠʥʠ ʧʦʢʦʚʢʠ, ʜʨʫʛʠʡ ʝʪʘʧ ʷʚʣʷʻ ʩʦʙʦʶ ʚʠʜʘʚʣʶʚʘʥʥʷ ʟʘʜʠʨʢʠ ʽ 

ʟʘʚʝʨʰʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʧʦʢʦʚʢʠ. 
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1.3 ʊʝʦʨʝʪʠʯʥʽ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ ʨʽʰʝʥʥʷ ʟʘʜʘʯ 

ʧʣʘʩʪʠʯʥʦʛʦ ʬʦʨʤʦʟʤʽʥʝʥʥʷ 

 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽʩʥʫʻ ʨʷʜ 

ʤʝʪʦʜʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʥʘʧʨʫʞʝʥʦïʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ, ʩʠʣʫ ʪʘ 

ʬʦʨʤʦʟʤʽʥʝʥʥʷ ʫ ʨʘʟʽ ʧʨʫʞʥʴʦïʧʣʘʩʪʠʯʥʠʭ ʽ ʤʘʣʠʭ ʧʣʘʩʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ 

ʽʜʝʘʣʴʥʦ ʧʣʘʩʪʠʯʥʠʭ ʽ ʟʤʽʮʥʝʥʠʭ ʪʽʣ. 

ʄʝʪʦʜ ʩʧʽʣʴʥʦʛʦ ʨʽʰʝʥʥʷ ʥʘʙʣʠʞʝʥʠʭ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ ʽ ʫʤʦʚʠ 

ʧʣʘʩʪʠʯʥʦʩʪʽ ʪʘ ʽʥ. ʜʦʟʚʦʣʠʚ ʽʥʪʝʛʨʘʮʽʻʶ ʟʚʠʯʘʡʥʠʭ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ 

ʦʪʨʠʤʘʪʠ ʘʥʘʣʽʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʩʠʣ ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʨʠ ʢʫʚʘʥʥʽ, ʛʘʨʷʯʦʤʫ ʪʘ 

ʭʦʣʦʜʥʦʤʫ ʰʪʘʤʧʫʚʘʥʥʽ, ʧʨʦʢʘʪʮʽ ʪʘ ʽʥʰʠʭ ʧʨʦʮʝʩʘʭ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʷʜʫ 

ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ. ɸʣʝ ʮʝʡ ʤʝʪʦʜ ʥʝ ʜʦʟʚʦʣʷʻ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ 

ʜʝʬʦʨʤʘʮʽʾ, ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʟʤʽʮʥʝʥʥʷ ʟʘ ʦʙôʻʤʦʤ ʟʘʛʦʪʦʚʢʠ, ʘ 

ʪʘʢʦʞ ʟʘʣʝʞʥʽʩʪʴ ʩʠʣ ʢʦʥʪʘʢʪʥʦʛʦ ʪʝʨʪʷ ʚʽʜ ʟʤʽʮʥʝʥʥʷ ʧʨʠʢʦʥʪʘʢʪʥʦʛʦ ʰʘʨʫ. 

ʄʝʪʦʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʨʦʟʨʦʙʣʝʥʠʡ ʚ ʤʘʪʝʤʘʪʠʯʥʽʡ ʪʝʦʨʽʾ ʧʣʘʩʪʠʯʥʦʩʪʽ, 

ʜʦʟʚʦʣʠʚ ʦʪʨʠʤʘʪʠ ʪʦʯʥʽ ʟʘʤʢʥʫʪʽ ʨʽʰʝʥʥʷ ʜʝʷʢʠʭ ʧʨʦʩʪʠʭ ʟʘʜʘʯ. ʋ 

ʧʨʠʢʣʘʜʥʽʡ ʪʝʦʨʽʾ ʧʣʘʩʪʠʯʥʦʩʪʽ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʘʢʽ ʥʘʙʣʠʞʝʥʽ 

ʚʘʨʽʘʥʪʠ ʤʝʪʦʜʫ, ʷʢ ʯʠʩʝʣʴʥʝ ʽʥʪʝʛʨʫʚʘʥʥʷ ʨʽʚʥʷʥʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʛʨʘʬʽʯʥʘ 

ʧʦʙʫʜʦʚʘ ʣʽʥʽʡ ʢʦʚʟʘʥʥʷ ʥʘ ʧʽʜʩʪʘʚʽ ʪʝʦʨʝʤ ɻʝʥʢʠ ï ʇʨʘʥʜʪʣʷ, ʧʦʙʫʜʦʚʘ ʣʽʥʽʡ 

ʢʦʚʟʘʥʥʷ ʫ ʚʠʛʣʷʜʽ ʣʘʤʘʥʠʭ ʣʽʥʽʡ. 

ʄʝʪʦʜʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʣʽʥʽʡ ʢʦʚʟʘʥʥʷ) ʚʠʨʽʰʝʥʦ ʙʘʛʘʪʦ ʟʘʜʘʯ ʪʝʦʨʽʾ 

ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ ʪʠʩʢʦʤ (ʆʄʊ). ʄʝʪʦʜ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ ʩʠʣʫ 

ʜʝʬʦʨʤʫʚʘʥʥʷ, ʬʦʨʤʦʟʤʽʥʫ ʟʘʛʦʪʦʚʢʠ, ʥʘʧʨʫʞʝʥʥʷ ʚ ʦʙôʻʤʽ ʟʘʛʦʪʦʚʢʠ, 

ʟʥʘʭʦʜʠʪʠ ʤʝʞʽ ʨʦʟʜʽʣʫ ʞʦʨʩʪʢʦʾ ʽ ʧʣʘʩʪʠʯʥʦʾ ʟʦʥʠ. ʆʜʥʘʢ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ 

ʤʝʪʦʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʨʦʛʦ ʩʧʨʘʚʝʜʣʠʚʠʡ ʣʠʰʝ ʜʣʷ ʧʣʦʩʢʠʭ ʟʘʜʘʯ. ɺʝʣʴʤʠ 

ʦʙʤʝʞʝʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʜʣʷ ʦʩʝʩʠʤʝʪʨʠʯʥʠʭ ʟʘʜʘʯ ʽ ʧʨʘʢʪʠʯʥʦ 

ʥʝʚʽʜʦʤʽ ʨʽʰʝʥʥʷ ʦʙ'ʻʤʥʠʭ ʟʘʜʘʯ ʜʣʷ ʧʣʘʩʪʠʯʥʦ ʥʝʦʜʥʦʨʽʜʥʠʭ ʪʽʣ. 

ʄʝʪʦʜ ʦʧʦʨʫ ʤʘʪʝʨʽʘʣʽʚ ʧʣʘʩʪʠʯʥʠʤ ʜʝʬʦʨʤʘʮʽʷʤ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ 

ʩʠʣʫ ʽ ʬʦʨʤʦʟʤʽʥʫ ʧʨʠ ʩʢʽʥʯʝʥʥʠʭ ʧʣʘʩʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʷʭ, ʢʦʣʠ ʧʨʦʮʝʩ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʥʦʩʠʪʴ ʤʦʥʦʪʦʥʥʠʡ ʭʘʨʘʢʪʝʨ. ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʮʝʩʠ 
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ʭʦʣʦʜʥʦʛʦ ʦʙ'ʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʥʝʤʦʥʦʪʦʥʥʽ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʦʛʦ 

ʤʝʪʦʜʫ ʦʙʤʝʞʝʥʝ. 

ʉʢʣʘʜʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʜʝʬʦʨʤʘʮʽʾ ʧʨʠʚʝʣʘ ʜʦ ʩʪʚʦʨʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦïʨʦʟʨʘʭʫʥʢʦʚʠʭ ʤʝʪʦʜʽʚ ʾʭ ʚʠʚʯʝʥʥʷ. ʉʝʨʝʜ ʮʠʭ ʤʝʪʦʜʽʚ 

ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ ʤʝʪʦʜ ʜʽʣʠʣʴʥʠʭ ʩʽʪʦʢ, ʚʝʣʴʤʠ ʝʬʝʢʪʠʚʥʠʡ ʧʨʠ ʚʠʚʯʝʥʥʽ 

ʧʣʦʩʢʦʾ ʽ, ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ, ʦʩʝʩʠʤʝʪʨʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ, ʤʝʪʦʜ ʪʚʝʨʜʦʩʪʽ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʥʘʧʨʫʞʝʥʥʷ ʽ ʜʝʬʦʨʤʘʮʽʾ ʚ ʙʫʜʴï̫ ʢʦʤʫ ʧʝʨʝʨʽʟʽ 

ʟʘʛʦʪʦʚʢʠ ʧʽʩʣʷ ʭʦʣʦʜʥʦʾ ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ. 

ʇʦʜʘʣʴʰʝ ʩʧʨʦʱʝʥʥʷ ʧʦʙʫʜʦʚʠ ʣʽʥʽʡ ʢʦʚʟʘʥʥʷ ʧʨʠʟʚʝʣʦ ʜʦ ʤʝʪʦʜʫ 

ʚʝʨʭʥʴʦʛʨʘʥʠʯʥʠʭ ʦʮʽʥʦʢ, ʢʦʣʠ ʧʦʣʝ ʣʽʥʽʡ ʢʦʚʟʘʥʥʷ ʟʘʤʽʥʶʻʪʴʩʷ ʧʨʦʩʪʽʰʠʤ 

ʢʽʥʝʤʘʪʠʯʥʦ ʤʦʞʣʠʚʠʤ ʧʦʣʝʤ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʞʦʨʩʪʢʠʭ ʙʣʦʢʽʚ ʽ 

ʟʘʜʦʚʦʣʴʥʷʻ ʛʨʘʥʠʯʥʠʤ ʫʤʦʚʘʤ.  

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʨʠ ʨʦʟʨʦʙʮʽ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ ʪʠʩʢʦʤ ʟʨʦʩʪʘʻ ʨʦʣʴ ʪʝʦʨʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʷʢʠʡ ʤʘʻ ʨʷʜ 

ʧʝʨʝʚʘʛ ʧʝʨʝʜ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ: ʤʝʥʰʽ ʤʘʪʝʨʽʘʣʴʥʽ ʚʠʪʨʘʪʠ, ʤʦʞʣʠʚʽʩʪʴ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʟʤʽʥʥʠʭ ʧʘʨʘʤʝʪʨʽʚ.  

ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʘʥʘʣʽʟʫ ʬʦʨʤʫʣʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʠʣ ʧʦʧʝʨʝʯʥʦʛʦ 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʟʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1.7. 

ʆʜʥʝ ʟ ʧʝʨʰʠʭ ʨʽʰʝʥʴ ʧʦ ʪʝʦʨʝʪʠʯʥʦʤʫ ʘʥʘʣʽʟʫ ʧʨʦʮʝʩʫ ʧʦʧʝʨʝʯʥʦʛʦ 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʚʠʢʦʥʘʚ ʆ. ɻ. ʆʚʯʠʥʥʠʢʦʚ. ɺ ʨʦʙʦʪʽ [46] ʧʦʢʘʟʘʥʦ ʤʦʞʣʠʚʽʩʪʴ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʝʬʦʨʤʫʶʯʦʾ ʩʠʣʠ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʙʦʢʦʚʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ. ɺ 

ʨʦʙʦʪʽ [47] ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʜʚʦʩʪʦʨʦʥʥʻ ʜʝʬʦʨʤʫʚʘʥʥʷ ʤʝʪʘʣʫ. ʈʦʟʨʘʭʫʥʦʢ 

ʜʝʬʦʨʤʫʶʯʦʾ ʩʠʣʠ ʧʨʦʚʝʜʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʙʽʥʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʤʝʪʦʜʫ ʟ ʤʝʪʦʜʦʤ ʥʘʙʣʠʞʝʥʠʭ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ ʧʣʘʩʪʠʯʥʦʩʪʽ (ʜʠʚ. ʪʘʙʣ. 1.7, 

ʬʦʨʤʫʣʘ 1.1). ʌʦʨʤʫʣʘ 1.2 ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʠʣʠ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʨʠ ʦʜʥʦʩʪʦʨʦʥʥʽʡ ʧʦʜʘʯʽ ʤʝʪʘʣʫ. ʌʦʨʤʘ ʦʩʝʨʝʜʢʫ ʧʣʘʩʪʠʯʥʦʾ 

ʜʝʬʦʨʤʘʮʽʾ ʚʩʪʘʥʦʚʣʝʥʘ, ʚʠʭʦʜʷʯʠ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ. ʌʦʨʤʫʣʘ 1.3 

ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʝʥʝʨʛʝʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʙ'ʻʤʥʦʾ ʜʝʬʦʨʤʘʮʽʾ. 

ʆʩʝʨʝʜʦʢ ʜʝʬʦʨʤʘʮʽʾ ʫʤʦʚʥʦ ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ ʟʦʚʥʽʰʥʶ ʢʽʣʴʮʝʚʫ ʪʘ 

ʚʥʫʪʨʽʰʥʶ ʮʠʣʽʥʜʨʠʯʥʫ ʜʽʣʷʥʢʫ. 
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ʈʦʟʛʣʷʥʫʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʟʥʘʯʥʘ ʫʚʘʛʘ ʚ ʥʠʭ ʧʨʠʜʽʣʝʥʘ 

ʦʜʥʦʤʫ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʜʣʷ ʧʨʦʮʝʩʽʚ ʚʠʜʘʚʣʶʚʘʥʥʷ ʧʠʪʘʥʥʶ ï ʚʠʟʥʘʯʝʥʥʶ 

ʩʠʣʠ ʜʝʬʦʨʤʫʚʘʥʥʷ.  

ʋ ʨʦʙʦʪʘʭ ɯ. ʄ. ɾʚʽʢ ʪʘ ɯ. ɹ. ʇʦʢʨʘʩ [48] ʙʫʣʦ ʥʘʚʝʜʝʥʦ ʚʠʟʥʘʯʝʥʥʷ 

ʩʠʣʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʽʚ ʙʦʢʦʚʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʚ ʱʽʣʠʥʫ. ɸʥʘʣʽʪʠʯʥʘ 

ʟʘʣʝʞʥʽʩʪʴ ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʩʧʽʣʴʥʠʤ ʨʽʰʝʥʥʷʤ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ ʟ 

ʥʘʙʣʠʞʝʥʠʤ ʨʽʚʥʷʥʥʷʤ ʧʣʘʩʪʠʯʥʦʩʪʽ ʜʣʷ ʧʣʦʩʢʦʾ ʜʝʬʦʨʤʘʮʽʾ (ʜʠʚ. ʪʘʙʣ. 1.7, 

ʬʦʨʤʫʣʘ 1.4). ʄ.ʉ. ɽʜʫʘʨʜʦʚ [49] ʜʦʩʣʽʜʞʫʚʘʚ ʥʘʧʨʫʞʝʥʠʡ ʩʪʘʥ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʟʘʪʽʢʘʥʥʷ ʤʝʪʘʣʫ ʚ ʢʦʥʽʯʥʫ ʧʦʨʦʞʥʠʥʫ 

(ʜʠʚ. ʪʘʙʣ. 1.7, ʬʦʨʤʫʣʘ 1.5). ʋ ʨʦʙʦʪʘʭ ɺ. ɯ. ɹʘʨʠʢʽʥʘ ʽ B. C. ʅʝʩʪʝʨʦʚʘ [50] 

ʬʦʨʤʫʣʠ 1.6 ʦʪʨʠʤʘʥʽ ʥʘ ʧʽʜʩʪʘʚʽ ʨʽʰʝʥʥʷ ʥʘʙʣʠʞʝʥʠʭ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ ʪʘ 

ʫʤʦʚ ʧʣʘʩʪʠʯʥʦʩʪʽ ʜʣʷ ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʦʙ'ʻʤʫ. 

ɺ. ɻ. ʂʦʥʜʨʘʪʝʥʢʦ ʽ ʄ. ɺ. ɹʣʽʥʦʚ [51], ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʝʥʝʨʛʝʪʠʯʥʠʡ ʤʝʪʦʜ 

ʙʘʣʘʥʩʫ ʧʦʪʫʞʥʦʩʪʝʡ, ʦʪʨʠʤʘʣʠ ʪʘʢʠʡ ʚʠʨʘʟ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʠʪʦʤʦʾ ʩʠʣʠ 

ʜʝʬʦʨʤʫʚʘʥʥʷ (ʜʠʚ. ʪʘʙʣ. 1.7 ʬʦʨʤʫʣʘ 1.7.) 

ɼʣʷ ʘʥʘʣʽʟʫ ʙʦʢʦʚʦʛʦ ʽ ʨʘʜʽʘʣʴʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʜʦʩʣʽʜʥʠʢʘʤʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʽ ʽʥʰʽ ʥʘʙʣʠʞʝʥʽ ʤʝʪʦʜʠ, ʪʘʢʽ ʷʢ ʤʝʪʦʜ ʨʽʰʝʥʥʷ ʥʘʙʣʠʞʝʥʠʭ 

ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ ʽ ʧʣʘʩʪʠʯʥʦʩʪʽ, ʝʥʝʨʛʝʪʠʯʥʽ ʤʝʪʦʜʠ ʙʘʣʘʥʩʫ ʧʦʪʫʞʥʦʩʪʝʡ, 

ʚʝʨʭʥʴʦʾ ʦʮʽʥʢʠ. ʗʢ ʚʠʜʥʦ ʟ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ (ʜʠʚ. ʪʘʙʣ. 1.7) ʙʽʣʴʰʽʩʪʴ 

ʜʦʩʣʽʜʥʠʢʽʚ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʤʦʞʣʠʚʫ (ʘ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʥʝʦʙʭʽʜʥʫ) 

ʧʝʨʝʭʽʜʥʫ ʢʨʦʤʢʫ ʚʽʜ ʚʝʨʪʠʢʘʣʴʥʦʾ ʜʦ ʧʦʧʝʨʝʯʥʦʾ ʧʦʨʦʞʥʠʥʠ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ 

ʘʙʦ ʫ ʚʠʛʣʷʜʽ ʬʘʩʢʠ, ʘʙʦ ʫ ʚʠʛʣʷʜʽ ʢʨʠʚʦʣʽʥʽʡʥʦʛʦ ʢʦʥʪʫʨʫ. ɺʨʘʭʦʚʫʻʪʴʩʷ 

ʦʢʨʫʛʣʝʥʘ ʢʨʦʤʢʘ, ʦʜʥʘʢ ʨʦʟʨʘʭʫʥʦʢ ʟʘ ʮʠʤʠ ʬʦʨʤʫʣʘʤʠ ʜʘʻ ʚʝʣʠʢʠʡ ʨʦʟʢʠʜ 

ʟʥʘʯʝʥʴ. ʆʩʦʙʣʠʚʦ ʤʘʣʦ ʚʠʚʯʝʥʦ ʩʠʣʠ ʨʦʟʢʨʠʪʪʷ ʤʘʪʨʠʮʴ, ʷʢ ʧʨʘʚʠʣʦ, 

ʬʦʨʤʫʣʠ ʥʘʚʦʜʷʪʴʩʷ ʜʣʷ ʚʠʧʘʜʢʫ ʜʦʰʪʘʤʧʫʚʘʥʥʷ  (ʚʽʣʴʥʘ ʪʝʯʽʷ), ʷʢʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʽʟʢʠʤ ʟʨʦʩʪʘʥʥʷʤ ʩʠʣʠ ʜʝʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʧʦʨʫ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʣʴʥʠʤ ʚʠʪʽʢʘʥʥʷʤ. 

ʋ ʧʨʦʮʝʩʽ ʰʪʘʤʧʫʚʘʥʥʷ ʚ ʨʦʟ'ʻʤʥʠʭ ʤʘʪʨʠʮʷʭ ʜʫʞʝ ʚʘʞʣʠʚʠʤ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʬʘʢʪʦʨʦʤ ʻ ʩʠʣʘ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʧʨʠʢʣʘʜʘʪʠ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ 
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ʊʘʙʣʠʮʷ 1.7 ï ʄʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʩʠʣʦʚʦʛʦ ʨʝʞʠʤʫ ʧʦʧʝʨʝʯʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ 

 ɸʚʪʦʨ, ʜʞʝʨʝʣʦ ʽ ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʧʨʦʮʝʩʫ ʌʦʨʤʫʣʠ 
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1.1 

 

 

 

 

 

 

 

 

 

 

 

1.2 

ʆ. ɻ. ʆʚʯʠʥʥʠʢʦʚ ʪʘ ʽʥ. [46] 

 
ʘ) 

 
ʙ) 
 

 
ʘ) 

 
ʙ)  

 
ʜʝ: t1 ʠ t2 ï ʬʫʥʢʮʽʾ ʢʫʪʽʚ ʥʘʭʠʣʫ ʤʝʞʽ ʦʩʝʨʝʜʢʫ ʜʝʬʦʨʤʘʮʽʾ 

ʜʦ ʦʩʽ ʚʽʜʨʦʩʪʢʘ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 1.7 
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1.3 ʆ. ɻ. ʆʚʯʠʥʥʠʢʦʚ ʪʘ ʽʥ. [47] 

 

 

 

 

 

ʜʝ: ɓ1 ʠ ɓ2 ï ʚʠʟʥʘʯʘʶʪʴ ʥʘʭʠʣ ʥʠʞʥʴʦʾ ʤʝʞʽ ʢʽʣʴʮʝʚʦʾ 

ʜʽʣʷʥʢʠ ʦʩʝʨʝʜʢʫ ʜʝʬʦʨʤʘʮʽʾ 

1.4 ɯ. ʄ. ɾʚʽʢ ʪʘ ɯ. ɹ. ʇʦʢʨʘʩ [48] 

 

 

 
 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʦʜʥʦʯʘʩʥʦ ʚ ʢʽʣʴʢʘ (n*) ʨʽʚʥʦʤʽʨʥʦ 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʦ ʧʝʨʠʤʝʪʨʫ ʢʘʥʘʣʽʚ 
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1.5 

 

 

 

 

 

 

ʄ. ʉ.ɽʜʫʘʨʜʦʚ [49] 

 

 

 

 

 

 

 

 

1.6 

 

 

 

ɺ. ɯ. ɹʘʨʠʢʽʥ ʪʘ ɺ. ʉ. ʅʝʩʪʝʨʦʚ [50] 
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1.7 

ɺ. ɻ. ʂʦʥʜʨʘʪʝʥʢʦ ʪʘ ʄ. ɺ. ɹʣʽʥʦʚ [51] 

  
 

 

 

1.8 

 

ʃ. ɻ. ʉʪʝʧʘʥʩʴʢʠʡ [44] 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 1.7 
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1.10 

ʃ. ʀ. ʇʦʜʨʘʙʠʥʥʠʢ [32] 

 

ɯʥʞʝʥʝʨʥʠʡ ʤʝʪʦʜ, ʚʨʘʭʦʚʫʻʪʴʩʷ ʨʽʟʥʘ ʪʦʚʱʠʥʘ ʬʣʘʥʮʷ ʚʽʜ ʦʩʽ ʜʦ ʧʝʨʠʬʝʨʽʾ: 

 
ɼʣʷ ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ: 

 
ɼʣʷ ʦʜʥʦʩʪʦʨʦʥʥʴʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ: 

 

 
1.11 

 

 

 

 

 

 

ʉ. ʉ. ʉʦʣʦʚʮʦʚ [53] 

 

ʄʝʪʦʜ ʙʘʣʘʥʩʫ ʨʦʙʽʪ 

 
ʉʧʽʣʴʥʝ ʨʽʰʝʥʥʷ ʜʠʬ. ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛ ʽ ʩʠʣ ʧʣʘʩʪʠʯʥʦʩʪʽ. 

 

 

ůs1 ʪʘ ůs2 ï ʥʘʧʨʫʞʝʥʥʷ ʪʝʯʽʾ ʤʝʪʘʣʫ ʚ ʤʘʪʨʠʮʽ ʽ ʧʦʣʦʩʪʽ  
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1.12 ʌ. ʉ. ɸʙʜʫʣʘʻʚ [46] 

 

 
 

ɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʪʦʜ ʙʘʣʘʥʩʫ ʧʦʪʫʞʥʦʩʪʝʡ 

 
 

ɼʝ                      
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 1.7 

1 2 3 

1.13 ʌ. ʉ. ɸʙʜʫʣʘʻʚ [46] 

 

ʉʧʽʣʴʥʝ ʨʽʰʝʥʥʷ ʜʠʬ. ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ ʟ ʫʤʦʚʦʶ ʧʣʘʩʪʠʯʥʦʩʪʽ ʊʨʝʩʢʘïʉʝʥï

ɺʝʥʘʥʘ. ɼʣʷ ʩʪʘʜʽʾ ʚʽʣʴʥʦʛʦ ʚʠʪʽʢʘʥʥʷ: 

 

 

 
ɼʣʷ ʮʴʦʛʦ ʝʪʘʧʫ ʜʦʰʪʘʤʧʫʚʘʥʥʷ: 

 
 

ɼʣʷ ʚʽʣʴʥʦʛʦ ʚʠʪʽʢʘʥʥʷ: 

=  

1.14 

 

 

 

 

 

 

ɻ. ɺ. ɺʽʢʝʨʩ ʪʘ ʽʥ. [54] 

 

ɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʪʦʜ, ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʥʪʘʢʪʥʦʛʦ ʪʝʨʪʷ. 

 

ɼʣʷ Ó2 
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1 2 3 

1.15 ʇ. ɼ. ʏʫʜʘʢʦʚ ʪʘ 

ɺ. ɯ. ɻʫʩʠʥʩʴʢʠʡ [55] 

 

 

ɽʥʝʨʛʝʪʠʯʥʠʡ ʤʝʪʦʜ, ʢʽʥʮʝʚʘ ʩʪʘʜʽʷ ʥʝʩʪʘʣʦʛʦ ʧʨʦʮʝʩʫ 

 

 

 
 

C=ctg  

 

1.16 

 

 

 

 

 

 

ʃ. ʇ. ʂʫʟʥʻʮʦʚ [56] 

 

 

ɼʚʦʩʪʦʨʦʥʥʻ ʜʝʬʦʨʤʫʚʘʥʥʷ 
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1.17 ɯ. ɸ. ɹʠʢʦʚ [57] 
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ʨʦʟʢʨʠʪʪʷ ʤʘʪʨʠʮʽ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʥʘʯʝʥʥʷ ʨʦʟʢʨʠʚʘʶʯʦʾ ʩʠʣʠ ʘʙʦ 

ʦʪʨʠʤʘʥʥʷ ʾʾ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʰʪʘʤʧʫʚʘʥʥʷ 

ʧʨʦʚʦʜʠʣʠʩʷ ʨʽʟʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʜʘʥʽʡ ʦʙʣʘʩʪʽ. 

Cʠʣʘ ʨʦʟʢʨʠʪʪʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʽʣʴʢʠ ʧʨʠ ʚʠʪʽʢʘʥʥʶ ʤʝʪʘʣʫ ʚ ʦʙʣʦʡ, ʘ 

ʧʨʠ ʡʦʛʦ ʚʽʜʩʫʪʥʦʩʪʽ, ʱʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʰʪʘʤʧʫʚʘʥʥʷ ʚ ʨʦʟ'ʻʤʥʠʭ ʤʘʪʨʠʮʷʭ, 

ʨʽʰʝʥʥʷ ʥʝ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʦ [58]. 

ɯ. ʉ. ʇʦʣʷʢʦʚ ʽ ʆ. ʌ. ɼʨʠʣʴ [59] ʧʨʦʧʦʥʫʶʪʴ ʨʽʰʝʥʥʷ, ʚ ʷʢʦʤʫ ʥʝʤʘʻ 

ʦʙʣʽʢʫ ʬʦʨʤʠ ʧʝʨʝʭʽʜʥʦʾ ʢʨʦʤʢʠ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʧʘʨʘʤʝʪʨʦʤ ʧʨʠ 

ʨʘʜʽʘʣʴʥʦʤʫ ʚʠʜʘʚʣʶʚʘʥʥʽ, ʪʘʢ ʩʘʤʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʣʦʩʢʘ ʟʘʜʘʯʘ. 

ʖ. ɻ. ʄʦʤʟʽʢʦʚ ʽ ʆ. ʆ. ɻʘʥʘʛʦ [60] ʧʨʦʧʦʥʫʶʪʴ ʨʽʰʝʥʥʷ, ʷʢʝ ʚʠʤʘʛʘʻ 

ʟʥʘʭʦʜʞʝʥʥʷ ʬʫʥʢʮʽʾ ʚʽʜʥʦʩʥʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʪʠʩʢʫ ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ 

ʟʘʧʦʚʥʝʥʥʷ ʢʫʪʽʚ, ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʧʘʜʢʫ ʰʪʘʤʧʫʚʘʥʥʷ, ʱʦ 

ʪʨʫʜʦʤʽʩʪʢʝ ʽ ʚʠʤʘʛʘʻ ʧʨʦʚʝʜʝʥʥʷ ʥʘʩʪʘʥʦʚʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. 

ɺ. ʉ. ɹʘʨʢʦʚ ʽ ʃ. ɯ. ʇʦʜʨʘʙʽʥʥʽʢ [52] ʪʘʢʦʞ ʚ ʩʚʦʻʤʫ ʨʽʰʝʥʥʽ ʧʨʠʟʚʦʜʷʪʴ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʨʦʟʛʣʷʜʘʶʯʠ ʪʽʣʴʢʠ ʣʦʢʘʣʴʥʫ ʜʽʣʷʥʢʫ ʦʩʝʨʝʜʢʫ ʜʝʬʦʨʤʘʮʽʾ, 

ʱʦ ʧʨʠʣʷʛʘʻ ʜʦ ʚʠʜʘʚʣʶʚʘʥʦʛʦ ʬʣʘʥʮʷ, ʪʦʜʽ ʷʢ ʪʝʯʽʷ ʤʝʪʘʣʫ ʤʦʞʣʠʚʘ ʫ 

ʚʩʴʦʤʫ ʦʙʩʷʟʽ ʬʣʘʥʮʷ. 

ɼʣʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʨʽʰʝʥʴ, ʭʘʨʘʢʪʝʨʥʽ ʥʘʩʪʫʧʥʽ ʥʝʜʦʣʽʢʠ: ʥʝ 

ʚʨʘʭʦʚʫʻʪʴʩʷ ʬʦʨʤʘ ʧʝʨʝʭʽʜʥʦʾ ʢʨʦʤʢʠ ʤʘʪʨʠʮʽ; ʨʽʰʝʥʥʷ ʥʝ ʟʘʩʪʦʩʦʚʥʽ ʜʣʷ 

ʬʣʘʥʮʷ ʥʘ ʢʽʥʮʽ ʩʪʨʠʞʥʷ; ʨʽʰʝʥʥʷ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʧʽʜʩʘʜʢʠ ʥʘ ʟʘʢʣʶʯʥʽʡ 

ʩʪʘʜʽʾ ʧʨʦʮʝʩʫ; ʥʝʤʘʻ ʨʽʰʝʥʴ ʧʦ ʟʘʪʽʢʘʥʥʶ ʤʝʪʘʣʫ ʚ ʢʦʤʧʝʥʩʘʮʽʡʥʫ 

ʧʦʨʦʞʥʠʥʫ; ʥʝ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʚʨʘʭʦʚʫʶʪʴʩʷ ʫʤʦʚʠ ʪʝʨʪʷ ʥʘ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ 

ʢʦʥʪʘʢʪʫ ʟʘʛʦʪʦʚʢʠ ʽ ʜʝʬʦʨʤʫʶʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. 

ʇʨʝʜʩʪʘʚʣʝʥʦ ʚʠʨʘʟ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʨʠʚʝʜʝʥʦʛʦ ʪʠʩʢʫ ʜʝʬʦʨʤʫʚʘʥʥʷ 

ʟʘʛʦʪʦʚʢʠ ʚ ʜʘʥʦʤʫ ʧʨʦʮʝʩʽ, ʟʘʣʝʞʥʝ ʷʢ ʚʽʜ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʧʨʦʮʝʩʫ, ʪʘʢ ʽ ʚʽʜ ʫʤʦʚ ʪʝʨʪʷ. ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʦʩʥʦʚʥʽ 

ʧʦʣʦʞʝʥʥʷ ʽ ʜʦʧʫʱʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʪʦʜʫ [61, 62]. 

ɸʚʪʦʨʠ ʨʦʙʽʪ [63-65] ʚ ʭʦʜʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʠʣʠ, 

ʱʦ ʚ ʨʘʟʽ ʧʨʷʤʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʟ ʨʦʟʜʘʯʝʶ, ʩʠʣʘ ʜʝʬʦʨʤʫʚʘʥʥʷ ʟʥʠʞʫʻʪʴʩʷ 

ʥʘ 16-38% ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʚʦʨʦʪʥʠʤ ʚʠʜʘʚʣʶʚʘʥʥʷʤ ʽ ʥʘ 27-60% - ʚ 
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ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʷʤʠʤ ʚʠʜʘʚʣʶʚʘʥʥʷʤ. ʂʨʽʤ ʮʴʦʛʦ, ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ 

ʧʽʜʚʠʱʝʥʥʷ ʧʣʘʩʪʠʯʥʦʩʪʽ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʚʠʜʘʚʣʶʚʘʥʥʷ ʧʨʠ ʟʘʧʦʚʥʝʥʥʽ 

ʢʦʥʽʯʥʦʾ ʱʽʣʠʥʠ, ʘ ʪʘʢʦʞ ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʜʝʬʦʨʤʘʮʽʾ. 

ʇʦʜʘʣʴʰʦʛʦ ʟʥʠʞʝʥʥʷ ʩʠʣʠ ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʩʫʜʠʥ, ʙʘʣʦʥʽʚ, 

ʪʨʫʙʥʠʭ ʟʘʛʦʪʦʚʦʢ ʟ ʩʢʣʘʜʥʦʜʝʬʦʨʤʫʻʤʠʭ ʤʘʪʝʨʽʘʣʽʚ ʤʦʞʥʘ ʜʦʤʦʛʪʠʩʷ ʚ 

ʧʨʦʮʝʩʽ ʛʽʜʨʦʤʝʭʘʥʽʯʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʟ ʚʠʩʘʜʢʦʶ [66, 67]. 

ʅʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʩʚʦʙʦʜʠ ʪʝʯʽʾ ʤʝʪʘʣʫ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘʡʙʽʣʴʰʦʛʦ 

ʟʥʠʞʝʥʥʷ ʩʠʣʠ ʜʝʬʦʨʤʫʚʘʥʥʷ ʤʦʞʥʘ ʜʦʤʦʛʪʠʩʷ, ʷʢʱʦ ʨʦʟʚʦʨʦʪ ʪʝʯʽʾ 

ʤʘʪʝʨʽʘʣʫ ʟʘʛʦʪʦʚʢʠ ʙʫʜʝ ʚʽʜʙʫʚʘʪʠʩʴ ʚʽʜʨʘʟʫ ʞ ʧʽʩʣʷ ʚʠʭʦʜʫ ʤʝʪʘʣʫ ʟ ʦʙʩʷʛʫ 

ʟʘʛʦʪʦʚʢʠ ʦʜʥʦʯʘʩʥʦ ʟ ʙʦʢʫ ʙʦʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʥʠʞʥʴʦʾ ʜʽʣʷʥʢʠ ʟʘʛʦʪʦʚʢʠ ʪʘ 

ʥʠʞʥʴʦʾ ʪʦʨʮʝʚʦʾ ʧʦʚʝʨʭʥʽ, ʘʙʦ ʟ ʙʦʢʫ ʥʠʞʥʴʦʾ ʜʽʣʷʥʢʠ ʙʦʢʦʚʦʾ ʧʦʚʝʨʭʥʽ. ʋ 

ʧʨʦʮʝʩʽ ʚʽʣʴʥʦʛʦ (ʙʝʟ ʤʘʪʨʠʮʽ) ʚʠʜʘʚʣʶʚʘʥʥʷ ʚʠʛʦʪʦʚʣʷʶʪʴ ʛʣʠʙʦʢʽ 

ʧʦʨʦʞʥʠʩʪʽ ʩʫʜʠʥʠ. ʇʨʠ ʮʴʦʤʫ ʧʠʪʦʤʘ ʩʠʣʘ ʟʥʠʞʫʻʪʴʩʷ ʚ 1,5...1,8 ʨʘʟʠ [68]. 

ɺ ʨʦʙʦʪʘʭ [69] ʟʘʟʥʘʯʘʣʦʩʷ, ʱʦ ʧʨʠ ʨʦʟʨʦʙʮʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʩʪʨʠʞʥʽʚ ʟ ʬʣʘʥʮʝʤ ʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʚʘʨʽʶʚʘʥʥʷ ʜʽʘʤʝʪʨʘ 

ʚʠʭʽʜʥʦʾ ʟʘʛʦʪʦʚʢʠ ʚʽʜ ʜʽʘʤʝʪʨʘ ʩʪʨʠʞʥʷ ʜʦ ʜʽʘʤʝʪʨʘ ʬʣʘʥʮʷ. ɼʝʪʘʣʽ ʟ ʜʦʩʠʪʴ 

ʰʠʨʦʢʠʤ ʬʣʘʥʮʝʤ (ʙʽʣʴʰʝ 2) ʚʠʛʦʪʦʚʠʪʠ ʟʘ ʦʜʠʥ ʧʝʨʝʭʽʜ ʚʘʞʢʦ. ʊʦʤʫ ʪʘʢʽ 

ʜʝʪʘʣʽ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʛʦʪʦʚʣʷʶʪʴ ʟʘ ʜʚʘ ʧʝʨʝʭʦʜʠ: ʚʠʜʘʚʣʶʚʘʥʥʷ ʫʪʚʦʨʶʶʪʴ 

ʩʪʨʠʞʝʥʴ, ʘ ʧʦʪʽʤ ʥʘ ʜʨʫʛʦʤʫ ʧʝʨʝʭʦʜʽ ʦʬʦʨʤʣʷʶʪʴ ʬʣʘʥʝʮʴ. ʊʘʢʦʞ 

ʟʘʟʥʘʯʘʣʦʩʷ, ʱʦ ʧʨʠ ʚʠʜʘʚʣʶʚʘʥʥʽ ʩʪʨʠʞʥʝʚʦʾ ʯʘʩʪʠʥʠ ʚʝʣʠʢʫ ʨʦʣʴ 

ʚʽʜʽʛʨʘʶʪʴ ʫʤʦʚʠ ʢʦʥʪʘʢʪʥʦʛʦ ʪʝʨʪʷ ʽ ʛʨʘʥʠʯʥʝ ʬʦʨʤʦʟʤʽʥʝʥʥʷ. 

ɺ ʨʦʙʦʪʘʭ [70-78] ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʰʪʘʤʧʫʚʘʥʥʷ ʧʦʢʦʚʦʢ ʟ ʧʣʦʩʢʠʤ ʬʣʘʥʮʝʤ ʽ ʦʩʴʦʚʠʤ ʚʽʜʨʦʩʪʢʦʤ ʚ 

ʦʜʥʦʨʽʚʯʘʢʦʚʠʭ ʰʪʘʤʧʘʭ. ʇʦʢʘʟʘʥʦ, ʱʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʢʦʚʦʢ ʪʘʢʦʛʦ ʪʠʧʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʯʦʪʠʨʠ ʝʪʘʧʠ. ʇʝʨʰʽ ʜʚʘ ʝʪʘʧʠ ʜʝʬʦʨʤʫʚʘʥʥʷ - ʚʽʣʴʥʘ ʦʩʘʜʢʘ 

ʟʘʛʦʪʦʚʢʠ ʽ ʦʙʤʝʞʝʥʘ ʦʩʘʜʢʘ [74-76] ʧʨʦʪʽʢʘʶʪʴ ʘʥʘʣʦʛʽʯʥʦ ʜʣʷ ʧʦʢʦʚʦʢ ʚʩʽʭ 

ʪʠʧʽʚ. ʎʽ ʜʚʘ ʝʪʘʧʠ ʜʦʩʠʪʴ ʚʠʚʯʝʥʽ. ʊʨʝʪʽʡ ʝʪʘʧ - ʚʽʣʴʥʝ ʚʠʪʽʢʘʥʥʷ ʤʝʪʘʣʫ ʜʣʷ 

ʦʬʦʨʤʣʝʥʥʷ ʬʣʘʥʮʷ - ʤʘʣʦ ʚʠʚʯʝʥʠʡ. ʇʨʠ ʰʪʘʤʧʫʚʘʥʥʽ ʧʦʢʦʚʦʢ ʟ ʧʣʦʩʢʠʤʠ 

ʬʣʘʥʮʷʤʠ, ʪʘʢ ʩʘʤʦ ʷʢ ʽ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʧʦʧʝʨʝʜʥʴʦʾ ʟʘʛʦʪʦʚʢʠ ʜʣʷ 

ʰʪʘʤʧʫʚʘʥʥʷ ʰʝʩʪʝʨʝʥʴ ʟʽ ʩʢʣʘʜʥʠʤ ʚʽʥʮʝʤ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ 
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ʧʨʠʢʣʘʜʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʚʠʟʥʘʯʘʻ ʤʝʞʽ ʦʩʝʨʝʜʢʫ 

ʜʝʬʦʨʤʘʮʽʾ ʽ ʬʦʨʤʫ ʬʣʘʥʮʷ ʻ ʚʽʜʥʦʰʝʥʥʷ ʚʠʩʦʪʠ ʬʣʘʥʮʷ ʜʦ ʜʽʘʤʝʪʨʫ 

ʟʘʛʦʪʦʚʢʠ [77, 78, 79]. ʏʝʪʚʝʨʪʠʡ ʝʪʘʧ ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʟʘʧʦʚʥʝʥʥʽ 

ʢʫʪʦʚʠʭ ʧʦʨʦʞʥʠʥ. ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʨʦʮʝʩʫ ʦʜʥʦʧʝʨʝʭʽʜʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ 

ʚʚʦʜʠʪʴʩʷ ʨʷʜ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʙʤʝʞʝʥʴ, ʧʦʚ'ʷʟʘʥʽ ʟ ʨʦʟʧʦʜʽʣʦʤ ʪʝʯʽʾ ʤʝʪʘʣʫ. 

ʋ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʜʽʘʤʝʪʨʠ ʚʝʨʭʥʴʦʾ ʽ ʥʠʞʥʴʦʾ ʤʘʪʦʯʠʥ ʨʽʟʥʽ, ʜʽʘʤʝʪʨʠ 

ʟʨʽʚʥʶʶʪʴ ʚ ʙʽʣʴʰʫ ʩʪʦʨʦʥʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʘʣʫ. 

ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ ʰʪʘʤʧʫʚʘʥʥʷ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʣʘʩʪʠʯʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʧʝʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʰʚʠʜʢʽʩʥʠʭ ʫʤʦʚʘʭ 

ʜʝʬʦʨʤʫʚʘʥʥʷ [70, 71, 78-82,]. ʊʘʢ ʚ ʨʦʙʦʪʽ [71] ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʭʝʤʠ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚʠʜʘʚʣʶʚʘʥʥʷ ʽ ʚʠʩʘʜʢʠ ʩʪʨʠʞʥʝʚʠʭ ʜʝʪʘʣʝʡ ʟ 

ʰʠʨʦʢʠʤ ʬʣʘʥʮʝʤ ʟʘ ʦʜʠʥ ʧʝʨʝʭʽʜ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʬʝʢʪʫ 

ʰʚʠʜʢʽʩʥʦʛʦ ʫʜʘʨʫ. ʇʨʠ ʮʴʦʤʫ ʧʨʦʮʝʩ ʚʠʩʘʜʢʠ ʬʣʘʥʮʷ ʽ ʧʨʦʮʝʩ ʧʨʷʤʦʛʦ 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʩʪʨʠʞʥʷ ʧʨʦʪʽʢʘʶʪʴ ʧʦʩʣʽʜʦʚʥʦ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʜʝʬʦʨʤʫʶʯʠʡ ʽʥʩʪʨʫʤʝʥʪ ʥʘ ʢʽʥʮʝʚʦʤʫ ʝʪʘʧʽ ʜʝʬʦʨʤʫʚʘʥʥʷ. 

ʇʽʜʚʠʱʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʘʣʫ ʥʘ 15-35% ʧʨʠ ʚʽʜʢʨʠʪʦʤʫ 

ʰʪʘʤʧʫʚʘʥʥʽ ʤʦʞʥʘ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʨʘʜʽʘʣʴʥʦʛʦ, ʧʨʷʤʦʛʦ 

ʘʙʦ ʟʚʦʨʦʪʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ [76-80]. ʆʜʥʘʢ, ʜʘʥʽ ʩʧʦʩʦʙʠ ʥʝ ʟʥʘʡʰʣʠ 

ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʯʝʨʝʟ ʥʝʜʦʩʪʘʪʥʝ ʪʝʦʨʝʪʠʯʥʝ 

ʦʧʨʘʮʶʚʘʥʥʷ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʽʥʮʝʚʦʾ ʬʦʨʤʦʟʤʽʥʠ ʧʦʪʨʽʙʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʢʣʘʜʥʦʛʦ ʰʪʘʤʧʦʚʦʛʦ ʦʩʥʘʱʝʥʥʷ, ʱʦ ʟʙʽʣʴʰʫʻ ʯʘʩ ʥʘ ʧʦʰʫʢ ʽ ʨʦʟʨʦʙʢʫ 

ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʽ ʩʭʝʤ ʜʝʬʦʨʤʫʚʘʥʥʷ. 

ɿʥʘʯʥʦ ʨʦʟʰʠʨʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʦʪʨʠʤʘʥʥʷ ʩʢʣʘʜʥʦʧʨʦʬʽʣʴʥʠʭ ʜʝʪʘʣʝʡ 

ʤʦʞʥʘ ʰʣʷʭʦʤ ʦʩʚʦʻʥʥʷ ʩʧʦʩʦʙʽʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ, ʟʘʩʥʦʚʘʥʠʭ 

ʥʘ ʧʦʻʜʥʘʥʥʽ ʧʨʷʤʦʛʦ, ʟʚʦʨʦʪʥʦʛʦ ʽ ʧʦʧʝʨʝʯʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ [69, 77, 80]. 

ʇʨʦʮʝʩʠ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʧʦʻʜʥʫʶʪʴ ʚ ʩʦʙʽ ʧʝʨʝʚʘʛʠ 

ʧʦʟʜʦʚʞʥʴʦʛʦ ʽ ʧʦʧʝʨʝʯʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ. ɼʘʥʠʤ ʩʧʦʩʦʙʦʤ ʤʦʞʥʘ 

ʦʪʨʠʤʫʚʘʪʠ ʜʝʪʘʣʽ ʙʽʣʴʰ ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʩʧʦʩʦʙʘʤʠ ʰʪʘʤʧʫʚʘʥʥʷ [71, 72, 74, 78]. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ 
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ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʝʪʘʣʫ ʜʦ 0,98 ʟʘ ʨʘʭʫʥʦʢ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʬʦʨʤʠ ʽ ʨʦʟʤʽʨʽʚ 

ʟʘʛʦʪʦʚʦʢ ʜʦ ʧʘʨʘʤʝʪʨʽʚ ʛʦʪʦʚʦʾ ʜʝʪʘʣʽ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʜʦʩʷʛʘʻʪʴʩʷ ʟʥʘʯʥʘ 

ʝʢʦʥʦʤʽʷ ʤʝʪʘʣʫ, ʟʤʝʥʰʫʻʪʴʩʷ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ ʨʽʟʘʥʥʷʤ. 

ʎʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʦʟʚʦʣʷʶʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʦʮʝʩʠ ʢʦʤʙʽʥʦʚʘʥʦʛʦ 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʟʘʤʽʩʪʴ ʣʠʪʪʷ, ʛʘʨʷʯʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʽ ʦʙʨʦʙʢʠ ʨʽʟʘʥʥʷʤ ʧʨʠ 

ʚʠʨʦʙʥʠʮʪʚʽ ʟʘʛʦʪʦʚʦʢ ʽ ʜʝʪʘʣʝʡ ʨʽʟʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʟ ʯʦʨʥʠʭ ʽ ʢʦʣʴʦʨʦʚʠʭ 

ʤʝʪʘʣʽʚ ʽ ʾʭ ʩʧʣʘʚʽʚ [69, 78, 80-89]. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʩʢʣʘʜʥʦʧʨʦʬʽʣʴʥʠʭ ʜʝʪʘʣʝʡ ʟ ʬʣʘʥʮʝʤ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʤʙʽʥʦʚʘʥʽ ʩʧʦʩʦʙʠ ʰʪʘʤʧʫʚʘʥʥʷ ʚʠʜʘʚʣʶʚʘʥʥʷʤ, ʘʢʪʠʚʥʦ 

ʨʝʛʫʣʶʶʯʠ ʢʽʥʝʤʘʪʠʢʫ ʪʝʯʽʾ ʤʝʪʘʣʫ ʚ ʧʦʨʦʞʥʠʥʽ ʰʪʘʤʧʘ. ɺ ʨʦʙʦʪʽ [40] 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ, ʷʢʘ ʛʝʥʝʨʫʻ ʧʨʦʮʝʩʠ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ. 

ʇʨʦʩʪʽ ʩʭʝʤʠ ʧʨʷʤʦʛʦ, ʟʚʦʨʦʪʥʦʛʦ ʽ ʧʦʧʝʨʝʯʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʢʦʤʙʽʥʫʶʪʴ ʚ 

ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʘʭ, ʷʢ ʟʘ ʯʘʩʦʤ, ʪʘʢ ʽ ʧʦ ʰʣʷʭʫ ʜʝʬʦʨʤʫʚʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ 

ʩʠʥʭʨʦʥʥʦʛʦ ʘʙʦ ʘʩʠʥʭʨʦʥʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ 

ʜʝʬʦʨʤʫʶʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ ʢʦʥʬʽʛʫʨʘʮʽʾ ʩʢʣʘʜʥʦʧʨʦʬʽʣʴʥʠʭ 

ʩʪʨʠʞʥʝʚʠʭ ʜʝʪʘʣʝʡ ʟ ʬʣʘʥʮʝʤ ʽ ʘʥʘʣʽʟʫ ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʭ ʪʘʙʣʠʮʴ ʩʧʦʩʦʙʽʚ ʾʭ 

ʦʪʨʠʤʘʥʥʷ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʚ ʨʦʙʦʪʘʭ [71, 77-79, 81, 82], ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʡ ʧʝʨʝʢʣʘʜ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʽ 

ʰʪʘʤʧʫʚʘʥʥʷ ʫ ʚʽʜʢʨʠʪʠʭ ʰʪʘʤʧʘʭ ʥʘ ʪʦʯʥʫ ʤʘʣʦʚʽʜʭʽʜʥʝ ʰʪʘʤʧʫʚʘʥʥʷ ʚ 

ʟʘʢʨʠʪʠʭ ʰʪʘʤʧʘʭ ʟ ʝʣʝʤʝʥʪʘʤʠ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ [76-78]. 

ʋʟʘʛʘʣʴʥʶʶʯʠʡ ʘʥʘʣʽʟ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʦʪʨʠʤʘʥʥʷ ʩʪʨʠʞʥʝʚʠʭ 

ʜʝʪʘʣʝʡ ʟ ʬʣʘʥʮʝʤ ʽ ʩʭʝʤ ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʦʢʘʟʘʚ, ʱʦ ʟʜʽʡʩʥʝʥʥʷ ʦʧʝʨʘʮʽʡ 

ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʟʘ ʰʽʩʪʴʤʘ ʦʩʥʦʚʥʠʤʠ ʩʭʝʤʘʤʠ 

ʜʝʬʦʨʤʫʚʘʥʥʷ [69-72, 78-80]: 

-ʧʨʷʤʝ ʚʠʜʘʚʣʶʚʘʥʥʷ ʩʪʫʧʝʥʝʚʦʛʦ ʩʪʨʠʞʥʷ; 

-ʧʨʷʤʝ ʚʠʜʘʚʣʶʚʘʥʥʷ ʟ ʧʦʜʘʣʴʰʠʤ ʨʦʟʢʦʯʫʚʘʥʥʷʤ; 

-ʚʽʜʢʨʠʪʝ ʘʙʦ ʟʘʢʨʠʪʝ ʰʪʘʤʧʫʚʘʥʥʷ ʟʘ ʢʽʣʴʢʘ ʧʝʨʝʭʦʜʘʤʠ ʟ ʝʣʝʤʝʥʪʘʤʠ 

ʧʨʷʤʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ; 

-ʚʠʩʘʜʢʘ ʟ ʨʝʜʫʢʫʚʘʥʥʷʤ; 
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-ʢʦʤʙʽʥʦʚʘʥʝ ʧʦʧʝʨʝʯʥʦ-ʧʨʷʤʝ ʘʙʦ ʧʦʧʝʨʝʯʥʦ-ʟʚʦʨʦʪʥʝ ʚʠʜʘʚʣʶʚʘʥʥʷ; 

-ʢʦʤʙʽʥʦʚʘʥʝ ʰʪʘʤʧʫʚʘʥʥʷ ʟ ʝʣʝʤʝʥʪʘʤʠ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ 

ʽ ʦʩʘʜʢʠ ʬʣʘʥʮʷ ʧʦ ʭʦʜʫ ʧʨʦʮʝʩʫ. 

ʂʦʤʙʽʥʫʚʘʥʥʷ ʩʭʝʤ ʨʘʜʽʘʣʴʥʦʛʦ ʽ ʟʚʦʨʦʪʥʦʛʦ (ʧʨʷʤʦʛʦ) ʚʠʜʘʚʣʶʚʘʥʥʷ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʤʝʥʰʦʶ ʝʥʝʨʛʦʻʤʥʽʩʪʶ ʧʨʦʮʝʩʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʙʘʛʘʪʦʧʝʨʝʭʽʜʥʠʤ ʰʪʘʤʧʫʚʘʥʥʷʤ, ʙʽʣʴʰʦʶ ʩʪʽʡʢʽʩʪʶ ʚʠʭʽʜʥʦʾ ʟʘʛʦʪʦʚʢʠ ʚ 

ʦʙʣʘʩʪʽ ʬʣʘʥʮʷ ʽ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʤʦʞʣʠʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʭʝʤ ʩʠʣʦʚʦʛʦ ʽ 

ʢʽʥʝʤʘʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʟʘʛʦʪʦʚʢʫ [68, 69, 74, 80-82]. 

ʇʨʠʢʣʘʜʠ ʦʩʚʦʻʥʥʷ ʢʦʤʙʽʥʦʚʘʥʠʭ ʧʨʦʮʝʩʽʚ ʰʪʘʤʧʫʚʘʥʥʷ 

ʚʠʜʘʚʣʶʚʘʥʥʷʤ ʩʭʽʜʯʘʩʪʠʭ ʩʪʨʠʞʥʝʚʠʭ ʜʝʪʘʣʝʡ ʟ ʬʣʘʥʮʝʤ ʚʝʣʴʤʠ ʦʙʤʝʞʝʥʽ. 

ʎʽ ʧʨʦʮʝʩʠ ʚʠʤʘʛʘʶʪʴ ʚʠʚʯʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ, ʘʥʘʣʽʟʫ 

ʩʠʣʦʚʦʛʦ ʨʝʞʠʤʫ, ʢʽʥʮʝʚʦʛʦ ʽ ʛʨʘʥʠʯʥʦʛʦ ʬʦʨʤʦʟʤʽʥʝʥʥʷ [68, 72, 73, 78]. 

ʊʦʤʫ, ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʪʦʯʥʦʛʦ ʦʙ'ʻʤʥʦʛʦ 

ʰʪʘʤʧʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʟʘʚʜʘʥʥʷ, ʱʦ ʩʪʦʷʪʴ ʧʝʨʝʜ ʪʝʭʥʦʣʦʛʘʤʠ ʽ 

ʢʦʥʩʪʨʫʢʪʦʨʘʤʠ ʟʘ ʚʠʟʥʘʯʝʥʥʷʤ ʩʠʣʦʚʦʛʦ ʽ ʢʽʥʝʤʘʪʠʯʥʦʛʦ ʨʝʞʠʤʽʚ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʽ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ. 

ɺ ʨʦʙʦʪʘʭ [36, 40-42] ʪʘʢʦʞ ʟʘʟʥʘʯʘʣʦʩʷ, ʱʦ ʥʘ ʢʽʥʮʝʚʠʭ ʩʪʘʜʽʷʭ 

ʧʨʦʮʝʩʫ ʤʦʞʣʠʚʝ ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʫ ʟʘʜʠʨʦʢ ʟʘ ʨʘʭʫʥʦʢ ʟʚʦʨʦʪʥʦʾ ʪʝʯʽʾ 

ʜʝʷʢʦʾ ʯʘʩʪʠʥʠ ʤʝʪʘʣʫ ʟ ʟʘʜʠʨʢʦʶ ʚ ʧʦʨʦʞʥʠʥʫ ʰʪʘʤʧʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʭʝʤʽ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʷʢ ʦʜʠʥ ʟ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʢʽʥʝʤʘʪʠʢʠ ʪʝʯʽʾ ʤʝʪʘʣʫ. ʅʘ 

ʮʴʦʤʫ ʝʪʘʧʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ, ʘʥʘʣʦʛʽʯʥʠʡ ʟ ʧʨʦʮʝʩʦʤ ʦʩʘʜʢʠ ʫ 

ʧʽʜʢʣʘʜʥʠʭ ʢʽʣʴʮʷʭ. ʗʢ ʚʽʜʦʤʦ ʟ ʨʦʙʽʪ ʪʝʦʨʽʾ ʆʄʊ [43-45], ʧʨʦʮʝʩ ʧʝʨʝʙʽʛʫ 

ʤʝʪʘʣʫ ʫ ʬʣʘʥʮʽ ʧʦ ʜʚʦʭ ʧʨʦʪʠʣʝʞʥʠʭ ʥʘʧʨʷʤʢʘʭ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʥʘʷʚʥʽʩʪʶ ʧʣʦʱʠʥʠ ʨʦʟʜʽʣʫ ʪʝʯʽʾ. 

ɼʦʩʣʽʜʞʝʥʥʶ ʦʩʘʜʢʠ ʫ ʧʽʜʢʣʘʜʥʠʭ ʢʽʣʴʮʷʭ ʧʨʠʩʚʷʯʝʥʦ ʙʘʛʘʪʦ ʨʦʙʽʪ 

[42-43, 75]. ɺ ʨʦʙʦʪʽ [40] ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʘʥʘʣʽʟ ʧʨʦʮʝʩʫ ʦʩʘʜʢʠ ʟ ʟʘʪʽʢʘʥʥʷ 

ʤʝʪʘʣʫ ʚ ʦʩʴʦʚʠʡ ʚʽʜʨʦʩʪʦʢ. ɼʘʥʠʡ ʧʨʦʮʝʩ ʨʦʟʛʣʷʥʫʪʦ ʷʢ ʦʢʨʝʤʠʡ ʚʠʧʘʜʦʢ 

ʰʪʘʤʧʫʚʘʥʥʷ ʫ ʚʽʜʢʨʠʪʠʭ ʰʪʘʤʧʘʭ. ɼʦʩʣʽʜʞʝʥʥʷ ʬʦʨʤʦʟʤʽʥʠ ʧʨʦʮʝʩʫ 

ʧʨʦʚʝʜʝʥʦ ʜʚʦʤʘ ʤʝʪʦʜʘʤʠ ʪʝʦʨʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ: ʤʝʪʦʜʦʤ ʧʦʣʽʚ ʣʽʥʽʡ 
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ʢʦʚʟʘʥʴ ʽ ʤʝʪʦʜʦʤ ʚʠʨʽʰʝʥʥʷ ʥʘʙʣʠʞʝʥʠʭ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ ʽ ʧʣʘʩʪʠʯʥʦʩʪʽ. 

ʇʨʠ ʫʩʢʣʘʜʥʝʥʥʽ ʢʦʥʬʽʛʫʨʘʮʽʾ ʜʝʬʦʨʤʫʶʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ, ʘ ʩʘʤʝ ʧʨʠ 

ʥʘʷʚʥʦʩʪʽ ʩʪʫʧʝʥʝʚʦʛʦ ʩʪʨʠʞʥʷ, ʘʥʘʣʽʟ ʧʨʦʮʝʩʫ ʰʪʘʤʧʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʚʠʨʘʟʽʚ ʩʢʨʫʪʥʠʡ. 

ɺ ʨʦʙʦʪʘʭ ʃ. ɼ. ʆʣʝʥʠʥʘ [83-87] ʥʘʚʝʜʝʥʽ ʧʨʠʢʣʘʜʠ ʘʥʘʣʽʟʫ ʩʠʣʦʚʦʛʦ ʽ 

ʜʝʬʦʨʤʘʮʽʡʥʦʛʦ ʨʝʞʠʤʫ ʧʨʦʮʝʩʽʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʜʝʪʘʣʝʡ ʪʠʧʫ 

çʩʪʘʢʘʥ ʟ ʦʩʴʦʚʠʤ ʚʽʜʨʦʩʪʢʦʤè ʝʥʝʨʛʝʪʠʯʥʠʤ ʤʝʪʦʜʦʤ. ɸʥʘʣʽʟ ʚʠʢʦʥʘʥʦ ʜʣʷ 

ʢʚʘʟʽʩʪʘʮʽʦʥʘʨʥʠʭ ʩʪʘʜʽʡ, ʢʦʣʠ ʧʣʘʩʪʠʯʥʦʶ ʜʝʬʦʨʤʘʮʽʻʶ ʦʭʦʧʣʝʥʠʡ ʚʝʩʴ 

ʦʙʩʷʛ ʤʽʞ ʜʥʦʤ ʢʦʥʪʝʡʥʝʨʘ ʽ ʪʦʨʮʝʤ ʧʫʘʥʩʦʥʘ, ʘ ʧʣʘʩʪʠʯʥʠʤʠ ʟʦʥʘʤʠ, ʱʦ 

ʧʨʠʤʠʢʘʶʪʴ ʜʦ ʚʠʭʦʜʽʚ ʚ ʚʽʜʧʦʚʽʜʥʽ ʢʘʥʘʣʠ, ʟʘʣʠʰʘʻʪʴʩʷ ʟʦʥʘ 

ʥʝʜʝʬʦʨʤʦʚʘʥʦʛʦ ʤʝʪʘʣʫ. ɸʥʘʣʽʟ ʧʨʦʚʦʜʠʚʩʷ ʟ ʚʘʨʽʶʚʘʥʥʷʤ ʛʝʦʤʝʪʨʽʾ 

ʦʩʝʨʝʜʢʘ ʜʝʬʦʨʤʫʚʘʥʥʷ ʽ ʧʦʣʦʞʝʥʥʷ ʧʣʦʱʠʥʠ ʨʦʟʜʽʣʫ ʪʝʯʽʾ ʤʝʪʘʣʫ. 

ɺ ʨʦʙʦʪʘʭ ʟʘʟʥʘʯʘʣʦʩʷ, ʱʦ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʬʦʨʤʦʟʤʽʥʠ ʚ ʧʨʦʮʝʩʘʭ ʟ 

ʦʜʥʦʯʘʩʥʠʤ ʧʝʨʝʙʽʛʦʤ ʤʝʪʘʣʫ ʟʘ ʜʚʦʤʘ ʘʙʦ ʙʽʣʴʰʝ ʥʘʧʨʷʤʢʽʚ ʥʝʦʙʭʽʜʥʘ 

ʜʦʜʘʪʢʦʚʘ ʫʤʦʚʘ ʤʽʥʽʤʫʤʫ ʨʦʙʦʪʠ ʜʝʬʦʨʤʫʚʘʥʥʷ, ʪʘʢ ʷʢ ʮʽ ʧʨʦʮʝʩʠ ʻ 

ʩʘʤʦʨʝʛʫʣʴʦʚʘʥʽ ʽ ʧʨʦʪʽʢʘʶʪʴ ʚ ʦʧʪʠʤʘʣʴʥʦʤʫ ʝʥʝʨʛʝʪʠʯʥʦʤʫ ʨʝʞʠʤʽ. ʊʘʢʦʞ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʛʦʣʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʯʽʾ ʤʝʪʘʣʫ ʻ ʜʦʜʘʪʢʦʚʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʘ ʚʧʣʠʚ ʪʝʨʪʷ ʥʝ ʥʘʩʪʽʣʴʢʠ ʽʩʪʦʪʥʦ. 

ʋʟʘʛʘʣʴʥʶʶʯʠʡ ʧʽʜʭʽʜ ʜʣʷ ʘʥʘʣʽʟʫ ʧʨʦʮʝʩʽʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʚʝʨʭʥʴʦʾ ʦʮʽʥʢʠ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ɯ. ʉ. ɸʣʽʻʚʠʤ ʚ ʨʦʙʦʪʘʭ [87-93], ʘ ʧʽʟʥʽʰʝ ʽ ɺ. ʄ. ɻʨʠʜʘʩʦʚʘ [90]. ʇʨʦʮʝʩ 

ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʨʷʜ ʩʪʘʜʽʡ, ʥʘ ʢʦʞʥʽʡ ʟ ʷʢʠʭ ʪʝʯʽʷ ʤʝʪʘʣʫ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ 

ʢʚʘʟʽʩʪʘʮʽʦʥʘʨʥʠʤ ʧʨʦʮʝʩʦʤ. ɺ ʨʦʙʦʪʘʭ [88-92] ʟʘʟʥʘʯʘʣʦʩʷ, ʱʦ ʧʨʠ 

ʧʨʦʪʽʢʘʥʥʽ ʧʨʦʮʝʩʫ ʚ ʦʧʪʠʤʘʣʴʥʦʤʫ ʩʘʤʦʨʝʛʫʣʴʦʚʘʥʦʤʫ ʝʥʝʨʛʝʪʠʯʥʦʤʫ 

ʨʝʞʠʤʽ ʨʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʫʩʢʣʘʜʥʶʻʪʴʩʷ, ʪʦʤʫ ʱʦ ʢʽʥʮʝʚʘ 

ʛʝʦʤʝʪʨʽʷ ʜʝʪʘʣʽ ʥʝ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʦʜʥʦʟʥʘʯʥʦ ʧʦ ʟʤʽʱʝʥʠʤ ʦʙʩʷʛʘʤʠ 

ʤʝʪʘʣʫ, ʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʝʟʣʽʯʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ. ɺʠʙʽʨ ʧʽʜʭʦʜʫ ʜʣʷ 

ʘʥʘʣʽʟʫ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʨʘʚʠʣʴʥʦʛʦ ʚʠʙʦʨʫ ʢʽʥʝʤʘʪʠʯʥʦ ʤʦʞʣʠʚʦʛʦ ʧʦʣʷ ʰʚʠʜʢʦʩʪʝʡ [36, 37, 40-42, 

82, 94]. 
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ʋ ʨʦʙʦʪʘʭ ɸ. ɸ. ʈʦʜʽʦʥʦʚʘ [95], ɸ. ʖ. ɸʚʝʨʢʽʻʚʘ [96] ʽ ʾʭ ʩʧʽʚʘʚʪʦʨʽʚ 

ʨʦʟʨʦʙʣʝʥʽ ʧʨʠʩʪʨʦʾ ʟ ʨʫʭʦʤʠʤʠ ʧʽʚʤʘʪʨʠʮʷʤʠ ʜʣʷ ʚʠʜʘʚʣʶʚʘʥʥʷ ʬʣʘʥʮʽʚ ʥʘ 

ʪʨʫʙʯʘʩʪʠʭ ʟʘʛʦʪʦʚʢʘʭ. 

ʅʘʡʙʽʣʴʰ ʚʠʚʯʝʥʠʤ ʧʨʦʮʝʩʦʤ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʦʟʜʦʚʞʥʻ 

ʚʠʜʘʚʣʶʚʘʥʥʷ, ʧʨʠʯʦʤʫ ʽʥʪʝʨʝʩ ʜʦ ʩʧʦʩʦʙʽʚ ʧʨʷʤʦʛʦ ʽ ʟʚʦʨʦʪʥʦʛʦ 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʥʝ ʟʥʠʞʫʻʪʴʩʷ ʽ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ. ɺʽʜʧʨʘʮʴʦʚʘʥʦ ʷʢ ʪʝʦʨʝʪʠʯʥʽ 

ʘʩʧʝʢʪʠ, ʪʘʢ ʽ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʩʪʦʩʦʚʥʦ ʜʦ ʨʦʟʨʘʭʫʥʢʽʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʨʝʞʠʤʽʚ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ ʨʦʙʦʪʠ ɸ. ʄ. ɼʤʠʪʨʽʻʚʘ ʪʘ ɸ. ʃ. ɺʦʨʦʥʮʦʚʘ [97-99], 

ʘ ʪʘʢʦʞ ʨʦʙʦʪʘ ʟ ʘʥʘʣʽʟʫ ʥʦʚʠʭ ʩʭʝʤ ʜʝʬʦʨʤʫʚʘʥʥʷ [100]. ʄʝʪʦʜʘʤʠ 

ʪʝʦʨʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʫʩʧʽʰʥʦ ʚʠʨʽʰʝʥʽ ʟʘʚʜʘʥʥʷ ʦʙʣʽʢʫ ʟʤʽʮʥʝʥʥʷ, 

ʨʦʟʨʘʭʫʥʢʫ ʥʘʢʦʧʠʯʝʥʦʾ ʜʝʬʦʨʤʘʮʽʾ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ 

ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʜʝʬʦʨʤʘʮʽʡ ʪʘ ʽʥ. 

ʇʨʦʮʝʩʠ ʧʦʧʝʨʝʯʥʦʛʦ ʪʘ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʧʦʟʜʦʚʞʥʴʦ-ʧʦʧʝʨʝʯʥʦʛʦ 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʜʦ ʤʝʥʰ ʚʠʚʯʝʥʠʭ ʽ ʪʦʤʫ ʥʝʜʦʩʪʘʪʥʴʦ 

ʧʦʰʠʨʝʥʠʤʠ ʫ ʚʠʨʦʙʥʠʮʪʚʽ. ɿʘʚʜʘʥʥʷ ʚʠʜʘʚʣʶʚʘʥʥʷ ʮʠʣʽʥʜʨʠʯʥʠʭ ʽ 

ʢʦʥʽʯʥʠʭ ʧʦʪʦʚʱʝʥʴ ʨʦʟʛʣʷʥʫʪʽ ʚ ʨʦʙʦʪʽ, ʚʠʢʦʥʘʥʽʡ ʚ ʄɻʊʋ ʽʤ. ʅ.ɽ. ɹʘʫʤʘʥʘ 

[25]. 

ɺʽʜʦʤʽ ʪʘʢʦʞ ʨʽʰʝʥʥʷ ʆ. ʂ. ʉʘʚʯʝʥʢʦ [101] ʪʘ ʽʥʰʠʭ ʘʚʪʦʨʽʚ [98, 100] 

ʜʣʷ ʨʘʜʽʘʣʴʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʢʦʥʽʯʥʠʭ ʧʦʪʦʚʱʝʥʴ. ɰʭ ʦʩʦʙʣʠʚʽʩʪʴ, ʚ ʪʦʤʫ, 

ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚʠʧʘʜʢʠ ʩʧʨʦʱʝʥʦʛʦ ʩʠʤʝʪʨʠʯʥʦʛʦ ʨʘʜʽʘʣʴʥʦʛʦ 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʟ 2-ʭ ʩʪʦʨʦʥʥʴʦʶ ʧʦʜʘʯʝʶ ʤʝʪʘʣʫ ʚ ʦʩʝʨʝʜʦʢ ʜʝʬʦʨʤʘʮʽʾ. 

ɺʽʜʧʦʚʽʜʥʦ, ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʧʨʠʧʫʱʝʥʥʽ ʧʨʦ ʩʠʤʝʪʨʠʯʥʫ 

ʬʦʨʤʫ ʦʩʝʨʝʜʢʘ ʜʝʬʦʨʤʘʮʽʾ ʱʦʜʦ ʢʦʦʨʜʠʥʘʪʥʠʭ ʦʩʝʡ, ʚ ʩʠʣʫ ʯʦʛʦ ʨʽʰʝʥʥʷ 

ʚʠʭʦʜʠʪʴ ʤʝʥʰ ʪʨʫʜʦʤʽʩʪʢʠʤ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʟ ʨʦʙʦʪʠ ɸ. ɻ. ʆʚʯʠʥʥʠʢʦʚʘ [25] 

ʚʽʜʦʤʦ, ʱʦ ʙʽʣʴʰ ʧʦʰʠʨʝʥʘ ʽ ʨʝʘʣʽʟʦʚʘʥʘ ʚ ʰʪʘʤʧʘʭ ʩʭʝʤʘ ʟ ʦʜʥʦʩʪʦʨʦʥʥʴʦʶ 

ʧʦʜʘʯʝʶ ʤʝʪʘʣʫ ʚʠʤʘʛʘʻ ʟʥʘʯʥʦ ʙʽʣʴʰʠʭ (ʥʘ 30-35%) ʩʠʣ ʜʝʬʦʨʤʫʚʘʥʥʷ. ʎʝ ʻ 

ʜʦʩʪʘʪʥʴʦʶ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʟʥʘʭʦʜʞʝʥʥʷ ʩʠʣʦʚʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʜʝʬʦʨʤʫʚʘʥʥʷ ʜʣʷ ʩʭʝʤ ʜʝʬʦʨʤʫʚʘʥʥʷ - ʨʘʜʽʘʣʴʥʦʛʦ 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʟ ʦʜʥʦʩʪʦʨʦʥʥʴʦʶ ʧʦʜʘʯʝʶ. ɺʘʞʣʠʚʦ ʪʘʢʦʞ ʜʦʪʨʠʤʘʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʩʧʦʩʪʝʨʽʛʘʻʤʽʡ ʢʘʨʪʠʥʽ ʪʝʯʽʾ ʽ ʬʦʨʤʽ ʦʩʝʨʝʜʢʫ ʜʝʬʦʨʤʘʮʽʾ 



 76 

ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘʜʘʯ ʘʥʘʣʽʟʫ ʜʝʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʬʦʨʤʦʟʤʽʥʠ. 

ʋ ʨʦʙʦʪʘʭ ɸ. ʅ. ʇʘʩʴʢʦ, ɸ. ɸ. ʍʘʨʠʪʦʥʦʚʘ ʪʘ ʽʥ. ʘʚʪʦʨʽʚ [102, 103] 

ʥʘʚʝʜʝʥʽ ʯʠʩʝʣʴʥʽ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʩʠʣʦʚʠʭ 

ʨʝʞʠʤʽʚ ʽ ʬʦʨʤʦʟʤʽʥʠ ʧʨʠ ʰʪʘʤʧʫʚʘʥʥʽ ʚʠʩʘʜʢʦʶ ʽ ʨʘʜʽʘʣʴʥʠʤ 

ʚʠʜʘʚʣʶʚʘʥʥʷʤ ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ ʬʣʘʥʮʽʚ. ʅʝʩʧʦʜʽʚʘʥʠʤʠ ʻ ʚʠʩʥʦʚʢʠ 

[103] ʧʨʦ ʩʠʣʴʥʠʡ ʚʧʣʠʚ ʚʝʣʠʯʠʥʠ ʪʝʨʪʷ ʥʘ ʧʦʚʝʨʭʥʽ ʦʧʨʘʚʣʝʥʥʷ ʥʘ ʟʤʽʱʝʥʥʷ 

ʟʦʥʠ ʟʤʽʮʥʝʥʥʷ ʚ ʦʩʝʨʝʜʢʫ ʜʝʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ ʪʚʝʨʜʞʝʥʥʷ ʧʨʦ ʽʩʪʦʪʥʝ 

ʧʝʨʝʚʠʱʝʥʥʷ ʩʪʫʧʝʥʶ ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʨʠ ʨʘʜʽʘʣʴʥʦʤʫ ʚʠʜʘʚʣʶʚʘʥʥʽ 

ʧʦʪʦʚʱʝʥʴ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʩʘʜʢʦʶ. ɺ ʨʦʙʦʪʽ [104] ʥʘ ʧʨʠʢʣʘʜʽ ʨʘʜʽʘʣʴʥʦʛʦ 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʧʦʢʘʟʘʥʘ ʧʨʠʥʮʠʧʦʚʘ ʤʦʞʣʠʚʽʩʪʴ ʨʝʻʩʪʨʘʮʽʾ ʽʥʪʝʛʨʘʣʴʥʠʭ ʩʠʣ 

ʪʝʨʪʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ ʤʘʪʨʠʮʽ, ʯʦʤʫ ʚ ʯʠʤʘʣʦʤʫ ʩʪʫʧʝʥʽ ʩʧʨʠʷʶʪʴ 

ʩʧʨʠʷʪʣʠʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ. 

 

1.4 ɸʥʘʣʽʪʠʯʥʠʡ ʘʥʘʣʽʟ ʧʨʦʮʝʩʽʚ ʦʙôʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ 

 

ʋ ʨʦʙʦʪʽ ɯ. ʉ. ɸʣʽʻʚʘ, ʪʘ ʽʥ. [105] ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʩʧʦʩʽʙ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʚʠʨʦʙʽʚ ʟ ʙʦʢʦʚʠʤʠ ʚʠʩʪʫʧʘʤʠ, ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʥʘ ʨʽʟʥʦʤʫ ʨʽʚʥʽ ʫʟʜʦʚʞ ʦʩʽ 

ʚʠʨʦʙʫ. ʅʘ ʨʠʩ. 1.1 ï ʘ, ʧʦʢʘʟʘʥʦ ʨʦʟʤʽʱʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʚ ʤʘʪʨʠʮʽ (ʣʽʚʦʨʫʯ) ʽ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʾʾ ʥʘ ʧʨʦʤʽʞʥʽʡ ʩʪʘʜʽʾ ʜʚʦʩʪʦʨʦʥʥʽʤ ʧʦʧʝʨʝʯʥʠʤ 

ʚʠʜʘʚʣʶʚʘʥʥʷʤ (ʧʨʘʚʦʨʫʯ); ʥʘ ʨʠʩ. 1.1 ï ʙ, ʧʦʢʘʟʘʥʽ ʩʪʘʜʽʾ ʧʨʦʮʝʩʫ 

ʦʪʨʠʤʘʥʥʷ ʛʦʪʦʚʦʛʦ ʚʠʨʦʙʫ ʟ ʜʚʦʤʘ ʬʣʘʥʮʷʤʠ ʧʽʩʣʷ ʧʦʧʝʨʝʯʥʦʛʦ 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʟ ʜʚʦʩʪʦʨʦʥʥʴʦʶ ʧʦʜʘʯʝʶ (ʣʽʚʦʨʫʯ) ʽ ʧʽʩʣʷ ʢʘʣʽʙʨʫʚʘʥʥʷ 

ʬʣʘʥʮʷ (ʚʽʜʨʦʩʪʢʘ) ʥʘ ʧʣʦʱʠʥʫ (ʧʨʘʚʦʨʫʯ); ʥʘ ʨʠʩ. 1.2 ʥʘʚʝʜʝʥʽ ʦʜʝʨʞʫʚʘʥʽ 

ʪʠʧʦʚʽ ʚʠʨʦʙʠ. 

ɼʘʥʠʡ ʩʧʦʩʽʙ ʟʜʽʡʩʥʶʶʪʴ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ɿʘʛʦʪʦʚʢʫ 1 ʧʝʨʝʚʘʞʥʦ ʚ 

ʭʦʣʦʜʥʦʤʫ ʩʪʘʥʽ ʨʦʟʤʽʱʫʶʪʴ ʚ ʩʢʣʘʜʦʚʫ ʤʘʪʨʠʮʶ 2 ʥʘ ʧʨʦʪʠʧʫʘʥʩʦʥ 3 ʽ 

ʜʽʶʪʴ ʥʘ ʥʝʾ ʟʽ ʰʚʠʜʢʽʩʪʶ V1 ʧʫʘʥʩʦʥʦʤ 4. ɿ ʤʦʤʝʥʪʫ ʧʨʠʢʣʘʜʝʥʥʷ 

ʧʫʘʥʩʦʥʦʤ 4 ʦʩʴʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦ ʟʘʛʦʪʦʚʢʠ 1 ʽ ʧʦʯʘʪʢʫ ʜʝʬʦʨʤʫʚʘʥʥʷ 

ʦʩʪʘʥʥʴʦʾ ʚ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʧʫʘʥʩʦʥʘ 4 ʧʝʨʝʤʽʱʫʶʪʴ ʪʘʢʦʞ ʤʘʪʨʠʮʶ 2 ʟ 

ʬʦʨʤʦʪʚʦʨʥʠʤʠ ʧʦʧʝʨʝʯʥʠʤʠ, ʥʘʧʨʠʢʣʘʜ, ʢʘʥʘʣʴʥʠʤʠ, ʧʦʨʦʞʥʠʥʘʤʠ 5 ʽ 6, 
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ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʧʦʭʠʣʦ ʧʽʜ ʛʦʩʪʨʠʤ ʢʫʪʦʤ ɓ ʜʦ ʦʩʽ, ʧʨʠʯʦʤʫ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ 

ʤʘʪʨʠʮʽ V2 ʧʝʨʝʚʘʞʥʦ ʚ ʜʚʘ ʨʘʟʠ ʤʝʥʰʝ ʰʚʠʜʢʦʩʪʽ ʧʫʘʥʩʦʥʘ V1. 

ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʚʠʜʘʚʣʶʚʘʥʥʷ ʥʘʧʽʚʬʘʙʨʠʢʘʪ ʚʠʜʘʣʷʶʪʴ ʟ ʤʘʪʨʠʮʽ, ʘ 

ʚʠʩʪʫʧ ʨʦʟʛʦʨʪʘʶʪʴ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʜʦ ʧʦʣʦʞʝʥʥʷ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʛʦ ʜʦ ʧʦʟʜʦʚʞʥʴʦʾ ʦʩʽ ʚʠʨʦʙʫ, ʪʦʙʪʦ ʦʩʴʦʚʦʶ ʜʽʻʶ 

ʧʫʘʥʩʦʥʘ 7 ʽ ʚʩʪʘʚʢʠ 8 ʢʘʣʽʙʨʫʶʪʴ ʥʘ ʧʣʦʱʠʥʫ (ʜʠʚ. ʨʠʩ. 1.1, ʙ). ʇʨʠ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʩʪʫʧʠ ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʛʦʨʥʫʪʽ ʥʘ ʙʫʜʴï̫ ʢʠʡ ʥʝʦʙʭʽʜʥʠʡ ʢʫʪ ɓ 

ʰʣʷʭʦʤ ʧʝʨʝʤʽʱʝʥʥʷ ʧʫʘʥʩʦʥʘ 7 ʽ ʚʩʪʘʚʢʠ 8 ʟ ʧʦʪʨʽʙʥʠʤ ʢʫʪʦʤ ʥʘʭʠʣʫ 

ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ. ɺʠʢʦʨʠʩʪʘʥʥʷʤ ʜʚʦʭ ʚʩʪʘʥʦʚʣʝʥʠʭ ʦʜʥʘ ʥʘʜ ʽʥʰʦʶ ʽ 

ʨʦʟʩʫʚʥʠʭ ʫ ʙʽʢ ʚʠʩʪʫʧʽʚ ʚʩʪʘʚʦʢ 8 ʤʦʞʥʘ ʟʜʽʡʩʥʠʪʠ ʢʘʣʽʙʨʫʚʘʥʥʷ ʦʜʥʦʯʘʩʥʦ 

ʦʙʦʭ ʚʠʩʪʫʧʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʧʦʩʽʙ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʧʦʧʝʨʝʯʥʠʤ ʚʠʜʘʚʣʶʚʘʥʥʷʤ 

ʧʦʨʦʞʥʠʩʪʽ ʽ ʩʫʮʽʣʴʥʽ ʚʠʨʦʙʠ ʟ ʚʠʩʪʫʧʘʤʠ, ʚʽʜʨʦʩʪʢʘʤʠ ʘʙʦ ʬʣʘʥʮʷʤʠ ʨʽʟʥʠʭ 

ʢʦʥʬʽʛʫʨʘʮʽʡ, ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʥʘ ʨʽʟʥʦʤʫ ʨʽʚʥʽ ʫʟʜʦʚʞ ʧʦʟʜʦʚʞʥʴʦʾ ʦʩʽ 

ʟʘʛʦʪʦʚʢʠ (ʜʠʚ. ʨʠʩ 1.2). ʆʧʪʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʢʫʪʽʚ ɓ ʤʽʞ ʚʝʢʪʦʨʘʤʠ ʨʫʭʫ 

ʤʝʪʘʣʫ ʽ ʧʦʜʘʯʽ ʤʝʪʘʣʫ ʧʫʘʥʩʦʥʦʤ ʧʨʠ ʚʠʜʘʚʣʶʚʘʥʥʽ ʚʽʜʨʦʩʪʢʽʚ ʽ ʬʣʘʥʮʽʚ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʽʥʽʤʫʤ ʝʥʝʨʛʦʚʠʪʨʘʪ, ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ 32...55Á, ʪʦʙʪʦ 

ʟʥʘʯʥʦ ʤʝʥʰʝ ʧʨʷʤʦʛʦ ʢʫʪʘ. ʆʜʥʘʢ ʟʘʧʦʙʽʛʘʥʥʷ ʜʝʬʦʨʤʫʚʘʥʥʷ ʮʝʥʪʨʘʣʴʥʦʾ 

ʟʦʥʠ ʟʘʛʦʪʦʚʢʠ ʤʽʞ ʧʦʨʦʞʥʠʥʘʤʠ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʢʫʪʘʭ ɓ <75...80Á, ʱʦ 

ʜʦʟʚʦʣʷʻ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʮʽ ʟʥʘʯʝʥʥʷ ɓ ʜʣʷ ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʩʧʦʩʦʙʫ. 

ʆʜʠʥ ʟ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʙʝʟʦʙʣʦʡʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʚʠʜʘʚʣʶʚʘʥʥʷʤ 

ʧʦʢʦʚʦʢ ʟ ʚʽʜʨʦʩʪʢʦʤ ʩʫʮʽʣʴʥʦʛʦ ʧʝʨʝʨʽʟʫ ʨʦʟʛʣʷʜʘʣʠ ʚ ʨʦʙʦʪʽ [106]. ʋ ʥʴʦʤʫ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʜʝʨʞʫʚʘʥʠʭ ʜʝʪʘʣʝʡ ʟʘ ʨʘʭʫʥʦʢ ʦʪʨʠʤʘʥʥʷ 

ʥʘʧʨʷʤʢʫ ʚʦʣʦʢʥʘ, ʱʦ ʟʙʽʛʘʻʪʴʩʷ ʟ ʢʦʥʪʫʨʦʤ ʜʝʪʘʣʽ. 

ʅʘ ʨʠʩ. 1.3 ʧʦʢʘʟʘʥʦ ʧʦʣʦʞʝʥʥʷ ʜʝʬʦʨʤʫʚʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʽ 

ʟʘʛʦʪʦʚʢʠ ʚ ʤʦʤʝʥʪ ʧʦʯʘʪʢʫ (ʜʠʚ. ʨʠʩ. 1.3 ʘ, ʚ) ʪʘ ʚ ʢʽʥʮʽ (ʜʠʚ. ʨʠʩ. 1.3 ʙ, ʛ) 

ʧʨʦʮʝʩʫ ʙʦʢʦʚʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʜʝʪʘʣʽ ʟ ʚʽʜʨʦʩʪʢʘʤʠ.  

ʉʧʦʩʽʙ ʟʜʽʡʩʥʶʶʪʴ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ʇʽʚʤʘʪʨʠʮʽ 1 ʽ 2 ʟʘʤʠʢʘʶʪʴ 

ʩʠʣʦʶ P1. ʅʘʛʨʽʪʫ ʟʘʛʦʪʦʚʢʫ 3 ʧʦʤʽʱʘʶʪʴ ʚ ʦʩʥʦʚʥʫ ʧʦʨʦʞʥʠʥʫ ʨʽʚʯʘʢʘ ʽ  
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ʈʠʩʫʥʦʢ 1.1 ï ɺʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ ʟ ʙʦʢʦʚʠʤʠ ʚʠʩʪʫʧʘʤʠ, 

ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʚʟʜʦʚʞ ʦʩʽ ʟʘʛʦʪʦʚʢʠ 

 

   

   

 

ʈʠʩʫʥʦʢ 1.2 ï ʆʪʨʠʤʫʚʘʥʽ ʪʠʧʦʚʽ ʚʠʨʦʙʠ 
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ʧʨʠʚʦʜʷʪʴ ʚ ʨʫʭ ʧʫʘʥʩʦʥ 4. ʆʩʪʘʥʥʽʡ, ʚʧʣʠʚʘʶʯʠ ʥʘ ʟʘʛʦʪʦʚʢʫ 3 ʩʠʣʦʶ P2, 

ʚʠʜʘʚʣʶʻ ʤʘʪʝʨʽʘʣ ʚ ʙʦʢʦʚʽ ʧʦʨʦʞʥʠʥʠ ʨʽʚʯʘʢʘ. ʇʦʪʽʤ ʧʫʘʥʩʦʥ 4 ʚʽʜʚʦʜʷʪʴ 

ʚʽʜ ʧʦʢʦʚʢʠ 5, ʨʦʟʤʠʢʘʶʪʴ ʧʽʚʤʘʪʨʠʮʽ 1 ʽ 2 ʽ ʚʠʰʪʦʚʭʫʶʪʴ ʧʦʢʦʚʢʠ 

ʰʪʦʚʭʘʯʝʤ 6. ʇʨʠ ʰʪʘʤʧʫʚʘʥʥʽ ʚ ʥʝʨʦʟ'ʻʤʥʽʡ ʤʘʪʨʠʮʽ ʧʫʘʥʩʦʥ ʚ ʧʨʦʮʝʩʽ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʜʽʻ ʥʘ ʙʦʢʦʚʽ ʧʦʚʝʨʭʥʽ ʟʘʛʦʪʦʚʢʠ ʽ ʚʽʜʨʦʩʪʢʽʚ ʜʦ ʧʦʚʥʦʛʦ 

ʟʘʧʦʚʥʝʥʥʷ ʨʽʚʯʘʢʘ ʰʪʘʤʧʘ. ʅʘʧʨʷʤʦʢ ʚʦʣʦʢʥʘ ʧʦʢʘʟʘʥʦ ʫʤʦʚʥʦ ʩʪʨʽʣʢʘʤʠ. 

ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ ʩʧʘʜʢʦʚʦʛʦ ʚʦʣʦʢʥʘ ʫ ʪʦʨʮʷ ʟʘʛʦʪʦʚʢʠ ʥʝʦʙʭʽʜʥʦ 

ʚʠʪʨʠʤʘʪʠ ʚʽʜʩʪʘʥʴ ʚʽʜ ʪʦʨʮʽʚ ʚʠʭʽʜʥʦʾ ʟʘʛʦʪʦʚʢʠ ʜʦ ʥʘʡʙʣʠʞʯʠʭ ʦʩʝʡ 

ʙʦʢʦʚʠʭ ʚʽʜʨʦʩʪʢʽʚ ʥʝ ʤʝʥʰʝ ʰʠʨʠʥʠ ʚʠʭʽʜʥʦʾ ʟʘʛʦʪʦʚʢʠ. 

ʇʨʠ ʜʦʪʨʠʤʘʥʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʠʢʣʶʯʘʻʪʴʩʷ ʚʪʨʘʪʘ ʩʪʽʡʢʦʩʪʽ 

ʤʘʪʝʨʽʘʣʫ ʚ ʤʽʩʮʽ ʚʠʜʘʚʣʶʚʘʥʥʷ ʙʦʢʦʚʠʭ ʚʽʜʨʦʩʪʢʽʚ. 

 

ʅ<4hïd, 

 

ʜʝ  ʅ ï ʚʠʩʦʪʘ ʚʠʭʽʜʥʦʾ ʟʘʛʦʪʦʚʢʠ; 

h ï ʚʠʩʦʪʘ ʧʨʠʡʤʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ ʜʣʷ ʚʠʜʘʚʣʶʻʤʦʛʦ ʚʽʜʨʦʩʪʢʘ; 

d ï ʜʽʘʤʝʪʨ ʚʠʭʽʜʥʦʾ ʟʘʛʦʪʦʚʢʠ. 

 

ʇʨʦʤʠʩʣʦʚʝ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʧʨʦʧʦʥʦʚʘʥʠʡ ʩʧʦʩʽʙ 

ʦʪʨʠʤʘʥʥʷ ʜʝʪʘʣʝʡ ʟ ʚʽʜʨʦʩʪʢʘʤʠ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʷʢʽʩʥʽ ʜʝʪʘʣʽ ʟʘ 

ʨʘʭʫʥʦʢ ʟʙʽʛʫ ʥʘʧʨʷʤʢʫ ʚʦʣʦʢʥʘ ʟ ʢʦʥʪʫʨʦʤ ʜʝʪʘʣʽ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʜʝʪʘʣʝʡ ʽ ʩʢʣʘʜʘʣʴʥʠʭ ʦʜʠʥʠʮʴ 

ʪʨʫʙʦʧʨʦʚʽʜʥʦʾ ʘʨʤʘʪʫʨʠ, ʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʦʢ ʧʨʠ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʆʪʨʠʤʘʥʥʷ ʜʝʪʘʣʝʡ ʟ ʙʦʢʦʚʠʤʠ ʟʦʚʥʽʰʥʽʤʠ ʚʠʩʪʫʧʘʤʠ ʧʨʠʚʝʜʝʥʦ ʚ 

ʨʦʙʦʪʽ [107]. ʇʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʚʠʨʦʙʽʚ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʘʧʦʙʽʛʘʥʥʷ 

ʫʪʚʦʨʝʥʥʶ ʟʘʪʠʩʢʽʚ ʚ ʧʨʦʮʝʩʽ ʬʦʨʤʦʟʤʽʥʠ ʽ ʜʦʩʷʛʥʝʥʥʷ ʙʽʣʴʰʦʾ ʦʜʥʦʨʽʜʥʦʩʪʽ 

ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘ ʦʙôʻʤʦʤ ʜʝʪʘʣʽ. ɺ ʧʨʦʮʝʩʽ ʚʠʜʘʚʣʶʚʘʥʥʷ ʚʠʩʪʫʧʫ 

ʡʦʛʦ ʧʝʨʝʤʽʱʫʶʪʴ ʱʦʜʦ ʟʘʛʦʪʦʚʢʠ, ʚʧʣʠʚʘʶʯʠ ʥʘ ʡʦʛʦ ʙʦʢʦʚʫ ʧʦʚʝʨʭʥʶ. 

ʅʘ ʨʠʩ. 1.4 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʙʦʢʦʚʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʜʝʪʘʣʽ ʟ 

ʚʽʜʨʦʩʪʢʦʤ ʚ ʧʦʯʘʪʢʦʚʽʡ ʩʪʘʜʽʾ (ʜʠʚ. ʨʠʩ. 1.4 ʘ), ʚ ʧʨʦʤʽʞʥʽʡ ʩʪʘʜʽʾ 

(ʜʠʚ. ʨʠʩ. 1.4 ʙ) ʪʘ ʚ ʢʽʥʮʝʚʽʡ ʩʪʘʜʽʾ (ʜʠʚ. ʨʠʩ. 1.4 ʚ). 
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ʈʠʩʫʥʦʢ 1.3 ï ʩʭʝʤʘ ʙʦʢʦʚʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʜʝʪʘʣʽ ʟ 

ʚʽʜʨʦʩʪʢʘʤʠ ʚ ʤʦʤʝʥʪ ʧʦʯʘʪʢʫ (ʘ, ʚ) ʪʘ ʚ ʢʽʥʮʽ ʧʨʦʮʝʩʫ (ʙ,ʛ) 

 

ʇʨʦʮʝʩ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ: ʟʘʛʦʪʦʚʢʫ 1 ʨʦʟʤʽʱʫʶʪʴ ʚ ʥʠʞʥʽʡ 

ʧʽʚʤʘʪʨʠʮʽ 2, ʢʘʥʘʣ ʪʝʯʽʾ ʚʽʜʨʦʩʪʢʫ (ʢʽʣʴʮʝ) 3 ʟ ʧʦʨʦʞʥʠʥʦʶ ʧʽʜ ʚʠʩʪʫʧ 

ʟʘʢʨʽʧʣʝʥʘ ʥʘ ʧʣʘʥʮʽ 4, ʷʢʘ ʤʦʞʝ ʧʝʨʝʤʽʱʘʪʠʩʷ. ʇʦʪʽʤ ʧʨʠʢʣʘʜʘʶʪʴ 

ʜʝʬʦʨʤʫʶʯʫ ʩʠʣʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʫʘʥʩʦʥʘ 5, ʷʢʠʡ ʚʠʢʦʥʫʻ ʩʧʦʯʘʪʢʫ ʚʽʜʢʨʠʪʫ, 

ʜʘʣʽ ʟʘʢʨʠʪʝ ʚʠʜʘʚʣʶʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʽ ʧʦʯʠʥʘʻ ʚʠʪʽʩʥʝʥʥʷ ʤʝʪʘʣʫ ʚ 
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ʧʦʨʦʞʥʠʥʫ ʤʘʪʨʠʮʽ 3. ʇʨʠ ʮʴʦʤʫ ʙʣʠʟʴʢʦ ʥʠʞʥʴʦʛʦ ʪʦʨʮʷ ʟʘʛʦʪʦʚʢʠ 1 

ʚʠʥʠʢʘʻ ʟʘʩʪʽʡʥʘ ʟʦʥʘ ɸ. ʆʩʝʨʝʜʦʢ ʜʝʬʦʨʤʘʮʽʾ ʣʦʢʘʣʽʟʫʻʪʴʩʷ ʚ ʟʦʥʽ BCD. ʋ 

ʟʦʥʽ ʚʠʱʝ ʣʽʥʽʾ ɺʉ ʫʪʚʦʨʶʻʪʴʩʷ ʞʦʨʩʪʢʘ ʟʦʥʘ. ʆʩʢʽʣʴʢʠ ʦʩʝʨʝʜʦʢ ʜʝʬʦʨʤʘʮʽʾ 

ʣʦʢʘʣʽʟʫʻʪʴʩʷ ʙʣʠʟʴʢʦ ʬʦʨʤʦʪʚʦʨʥʦʾ ʧʦʨʦʞʥʠʥʠ ʢʘʥʘʣʘ ʪʝʯʽʾ ʚʽʜʨʦʩʪʢʫ 

(ʢʽʣʴʮʝ) 3, ʪʦ ʟ ʧʝʨʝʤʽʱʝʥʥʷʤ ʤʘʪʨʠʮʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʣʘʥʢʠ 4 ʧʝʨʝʤʽʰʘʻʪʴʩʷ 

ʽ ʦʩʝʨʝʜʦʢ ʜʝʬʦʨʤʘʮʽʾ ʚ ʟʦʥʽ BCD. ʇʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʦʩʝʨʝʜʢʫ ʜʝʬʦʨʤʘʮʽʾ 

ʟʘʩʪʽʡʥʘ ʣʽʥʽʷ ʟʤʽʱʫʻʪʴʩʷ, ʘ ʣʽʥʽʷ DB, ʱʦ ʦʙʤʝʞʫʻ ʟʘʩʪʽʡʥʫ ʟʦʥʫ 

(ʜʠʚ. ʨʠʩ. 1.4, ʙ) ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʽ ʧʦʟʥʘʯʘʻʪʴʩʷ B/D/. 
 

 

  

ʘ ʙ ʚ 

ʈʠʩʫʥʦʢ 1.4 ï ʩʭʝʤʘ ʙʦʢʦʚʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʜʝʪʘʣʽ ʟ 

ʚʽʜʨʦʩʪʢʦʤ ʚ ʤʦʤʝʥʪ ʧʦʯʘʪʢʫ (ʘ), ʚ ʧʨʦʤʽʞʥʽʡ ʩʪʘʜʽʾ (ʙ) ʪʘ ʚ ʢʽʥʮʝʚʽʡ ʩʪʘʜʽʾ (ʚ) 

 

ʋ ʟʚ'ʷʟʢʫ ʟ ʙʝʟʧʝʨʝʨʚʥʠʤ ʟʤʽʱʝʥʥʷʤ ʤʝʞʽ ʟʘʩʪʽʡʥʦʾ ʟʦʥʠ ʫʪʚʦʨʝʥʥʷ 

ʟʘʪʠʩʢʫ ʩʪʘʻ ʥʝʤʦʞʣʠʚʠʤ. ʆʩʝʨʝʜʦʢ ʜʝʬʦʨʤʘʮʽʾ ʻ ʟʦʥʦʶ ʤʘʢʩʠʤʘʣʴʥʠʭ 

ʟʩʫʚʥʠʭ ʜʝʬʦʨʤʘʮʽʡ. ʇʝʨʝʤʽʱʝʥʥʷ ʦʩʝʨʝʜʢʫ ʜʝʬʦʨʤʘʮʽʾ ʚʠʢʣʠʢʘʻ ʽʥʪʝʥʩʠʚʥʝ 

ʦʧʨʘʮʶʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʚʠʭʽʜʥʦʾ ʟʘʛʦʪʦʚʢʠ ʧʦ ʭʦʜʫ ʡʦʛʦ ʨʫʭʫ. ɿʙʽʣʴʰʝʥʥʷ 

ʩʪʫʧʝʥ ʁʥʘʢʦʧʠʯʝʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʪʘ ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʟʘ ʦʙôʻʤʦʤ 

ʦʜʝʨʞʫʚʘʥʦʾ ʜʝʪʘʣʽ ʚʠʢʣʠʢʘʻ ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʧʦʣʽʧʰʝʥʥʷ ʾʾ ʷʢʦʩʪʽ. ʊʘʢʠʤ ʩʘʤʠʤ ʩʧʦʩʦʙʦʤ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 
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ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʜʝʪʘʣʝʡ ʟ ʨʽʟʥʦʶ ʢʽʣʴʢʽʩʪʶ ʟʦʚʥʽʰʥʽʭ ʚʠʩʪʫʧʽʚ, 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʦʜʥʽʡ ʚʠʩʦʪʽ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʩʧʦʩʽʙ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ 

ʜʝʪʘʣʝʡ ʟ ʙʦʢʦʚʠʤʠ ʟʦʚʥʽʰʥʽʤʠ ʚʠʩʪʫʧʘʤʠ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ 

ʚʠʩʪʫʧʽʚ ʙʫʜʴ-ʷʢʦʾ ʜʦʚʞʠʥʠ ʙʝʟ ʫʪʚʦʨʝʥʥʷ ʟʘʪʠʩʢʽʚ ʽ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ 

ʦʜʥʘʢʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʽʮʥʦʩʪʽ ʟʘ ʦʙôʻʤʦʤ ʜʝʪʘʣʽ. 

ʋ ʨʦʙʦʪʽ Yēlmaz Can ʪʘ ʩʧʽʚʘʚʪʦʨʽʚ [108] ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʚʝʨʪʠʢʘʣʴʥʝ 

ʨʽʰʝʥʥʷ ʜʣʷ ʙʦʢʦʚʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʰʧʦʥʢʦʚʦʾ ʬʦʨʤʠ. ʇʨʦʧʦʥʫʻʪʴʩʷ ʧʨʦʩʪʝ 

ʢʽʥʝʤʘʪʠʯʥʦ ʜʦʧʫʩʪʠʤʝ ʧʦʣʝ ʰʚʠʜʢʦʩʪʽ ʟ ʧʘʨʘʤʝʪʨʦʤ ʦʧʪʠʤʽʟʘʮʽʾ. ɿ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʦʣʷ ʰʚʠʜʢʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʝʨʭʥʻ ʛʨʘʥʠʯʥʝ 

ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʟʘ ʚʽʜʥʦʩʥʠʤ ʪʠʩʢʦʤ ʽ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʚʠʜʘʚʣʶʚʘʥʥʷ ʱʦʜʦ 

ʚʠʙʨʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʶʶʪʴʩʷ ʟ ʪʝʦʨʝʪʠʯʥʠʤʠ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʟ ʧʦʩʠʣʘʥʥʷʤ ʥʘ ʽʣʶʩʪʨʘʮʽʶ ʜʽʡʩʥʦʩʪʽ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʧʦʣʽʚ ʰʚʠʜʢʦʩʪʽ. ʎʝ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʘʥʘʣʽʟ 

ʜʘʻ ʢʨʘʱʝ ʨʽʰʝʥʥʷ ʚʝʨʭʥʴʦʛʦ ʢʨʘʶ.  

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʙʦʢʦʚʝ ʚʠʜʘʚʣʶʚʘʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜ ʚʝʨʭʥʴʦʾ 

ʦʮʽʥʢʠ. ɹʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʢʽʥʝʤʘʪʠʯʥʦ ʜʦʧʫʩʪʠʤʝ ʧʦʣʝ ʰʚʠʜʢʦʩʪʽ, ʚ ʷʢʦʤʫ 

ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʧʘʨʘʤʝʪʨ ʦʧʪʠʤʽʟʘʮʽʾ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʬʦʨʤʠ ʧʦʚʝʨʭʥʽ 

ʨʦʟʨʠʚʫ. ɿʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʽʜʥʦʩʥʠʡ ʪʠʩʢ ʚʠʜʘʚʜʶʚʘʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʟʫʙʽʚ ʽ ʢʦʝʬʽʮʽʻʥʪʦʤ ʪʝʨʪʷ. ɿʥʠʞʝʥʥʷ ʪʦʚʱʠʥʠ ʟ 

ʧʦʩʪʽʡʥʠʤ ʜʽʘʤʝʪʨʦʤ ʟʘʛʦʪʦʚʢʠ ʪʘ ʪʘʢʦʶ ʞ ʢʽʣʴʢʽʩʪʶ ʟʫʙʽʚ ʽ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʪʝʨʪʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʱʦʛʦ ʚʽʜʥʦʩʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʝ ʧʦʣʝ 

ʰʚʠʜʢʦʩʪʽ ʜʘʻ ʙʽʣʴʰ ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʥʽʞ ʦʪʨʠʤʘʥʽ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʽ ʟʥʘʯʝʥʥʷ. 

ʅʘʡʙʽʣʴʰ ʧʦʚʥʠʡ ʪʝʦʨʝʪʠʯʥʠʡ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʧʨʦʮʝʩʽʚ 

ʦʪʨʠʤʘʥʥʷ ʧʦʨʦʞʥʠʩʪʠʭ ʜʝʪʘʣʝʡ ʟ ʬʣʘʥʮʝʤ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʘʜʽʘʣʴʥʦʛʦ ʽ 

ʙʦʢʦʚʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ ʨʦʙʦʪʘʭ ʆ. ɻ. ʆʚʯʠʥʥʽʢʦʚʘ, 

ɯ. ʉ. ɸʣʽʻʚʘ, ʃ. ɯ. ɸʣʽʻʚʦʾ, ɸ. ɯ. ʃʦʙʘʥʦʚʘ ʽ ʆ. ʂ. ʉʘʚʯʝʥʢʦ [109-112]. 

ʋ ʮʠʭ ʨʦʙʦʪʘʭ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʽʰʝʥʥʷ ʧʦ ʚʠʟʥʘʯʝʥʥʶ ʩʠʣʦʚʦʛʦ ʨʝʞʠʤʫ 

ʨʘʜʽʘʣʴʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ, ʩʠʣʠ ʨʦʟʢʨʠʪʪʷ ʤʘʪʨʠʮʴ ʽ ʬʦʨʤʦʟʤʽʥʠ, ʜʘʥʽ 
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ʨʝʢʦʤʝʥʜʘʮʽʾ ʽ ʘʣʛʦʨʠʪʤ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʰʪʘʤʧʦʚʦʛʦ 

ʦʩʥʘʱʝʥʥʷ. 

ʋ ʨʦʙʦʪʘʭ ʃ. ɯ. ɸʣʽʻʚʦʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʠʣʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʨʝʞʠʤʽʚ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʰʪʘʤʧʫʚʘʥʥʷ ʚʠʜʘʚʣʶʚʘʥʥʷʤ (ʷʢ ʜʣʷ ʧʣʦʩʢʦʾ, ʪʘʢ ʽ 

ʜʣʷ ʦʩʝʩʠʤʝʪʨʠʯʥʦʾ ʟʘʜʘʯʽ) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜ ʢʽʥʝʤʘʪʠʯʥʠʭ ʤʦʜʫʣʽʚ, 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʚ ʨʦʙʦʪʘʭ [91, 117], ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʤʝʪʦʜʽ ʚʝʨʭʥʴʦʾ ʦʮʽʥʢʠ. 

ʇʨʠ ʮʴʦʤʫ ʧʽʜʭʦʜʽ ʚ ʜʝʬʦʨʤʫʻʤʦʤʫ ʟʨʘʟʢʫ ʚʠʜʽʣʷʶʪʴʩʷ ʦʩʝʨʝʜʢʠ ʜʝʬʦʨʤʘʮʽʾ, 

ʷʢʽ ʨʦʟʙʠʚʘʶʪʴʩʷ ʥʘ ʨʷʜ çʩʪʘʥʜʘʨʪʥʠʭè ʢʽʥʝʤʘʪʠʯʥʠʭ ʤʦʜʫʣʽʚ [91, 118]. 

ʋ ʨʦʙʦʪʘʭ [115, 116] ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʬʦʨʤ ʧʦʢʦʚʦʢ ʚʠʜʽʣʝʥʽ ʦʩʥʦʚʥʽ 

ʩʭʝʤʠ ʰʪʘʤʧʫʚʘʥʥʷ ʚ ʨʦʟ'ʻʤʥʠʭ ʤʘʪʨʠʮʷʭ. ʍʘʨʘʢʪʝʨʥʠʤʠ ʦʟʥʘʢʘʤʠ ʧʨʠʡʥʷʪʽ 

ʦʨʽʻʥʪʫʚʘʥʥʷ ʧʣʦʱʠʥʠ ʨʦʟ'ʻʤʫ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʦʩʽ ʜʝʬʦʨʤʫʚʘʣʴʥʦʛʦ 

ʧʫʘʥʩʦʥʫ, ʢʦʣʠ ʧʣʦʱʠʥʘ ʨʦʟ'ʻʤʫ ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʧʫʘʥʩʦʥʫ ʘʙʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʡʦʛʦ ʨʫʭʫ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʦʨʽʻʥʪʫʚʘʥʥʷ ʧʣʦʱʠʥʠ ʨʦʟ'ʻʤʫ ʤʘʪʨʠʮʴ ʜʦ ʦʩʽ ʧʫʘʥʩʦʥʫ ʚ 

ʨʦʙʦʪʽ [117] ʰʪʘʤʧʠ ʨʦʟʜʽʣʝʥʽ ʥʘ: ʰʪʘʤʧʠ ʟ ʧʦʧʝʨʝʯʥʠʤ ʨʦʟ'ʻʤʦʤ, ʰʪʘʤʧʠ ʟ 

ʧʦʟʜʦʚʞʥʽʤ ʨʦʟ'ʻʤʦʤ ʽ ʟʽ ʟʤʽʰʘʥʠʤ ʧʦʟʜʦʚʞʥʴʦ-ʧʦʧʝʨʝʯʥʠʤ ʨʦʟ'ʻʤʦʤ. 

ʇʨʦʮʝʩʠ ʭʦʣʦʜʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʨʦʛʨʝʩʠʚʥʠʭ 

ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʪʠʩʢʦʤ ʽ ʤʘʶʪʴ ʨʷʜ ʪʝʭʥʽʯʥʠʭ ʽ ʝʢʦʥʦʤʽʯʥʠʭ ʧʝʨʝʚʘʛ ʧʝʨʝʜ 

ʽʥʰʠʤʠ ʧʨʦʮʝʩʘʤʠ ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ ʪʠʩʢʦʤ. ʐʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʤʦʞʝ ʦʪʨʠʤʘʪʠ ʢʦʤʙʽʥʦʚʘʥʝ ʚʠʜʘʚʣʶʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʠʛʦʪʦʚʣʷʪʠ ʩʢʣʘʜʥʦʧʨʦʬʽʣʴʦʚʘʥʽ ʜʝʪʘʣʽ ʫʥʽʢʘʣʴʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ. 

ʍʘʨʘʢʪʝʨʥʠʤ ʥʝʜʦʣʽʢʦʤ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʻ ʥʝʩʪʽʡʢʽʩʪʴ ʰʚʠʜʢʦʩʪʝʡ ʪʝʯʽʾ 

ʤʘʪʝʨʽʘʣʫ ʚ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ. ʋ ʚʠʨʦʙʥʠʮʪʚʽ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ 

ʪʝʭʥʦʣʦʛ ʧʦʚʠʥʝʥ ʟʘʜʘʚʘʪʠ ʟʥʘʯʥʽ ʧʨʠʧʫʩʢʠ ʥʘ ʦʙʨʽʟʢʫ, ʘ ʷʢʱʦ ʚʦʥʠ ʥʝ 

ʚʠʢʦʥʫʶʪʴʩʷ, ʪʦ ʜʝʪʘʣʴ ʚʚʘʞʘʻʪʴʩʷ ʦʩʪʘʪʦʯʥʠʤ ʙʨʘʢʦʤ, ʧʨʠ ʮʴʦʤʫ ʢʦʝʬʽʮʽʻʥʪ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʘʣʫ ʽʩʪʦʪʥʦ ʩʢʦʨʦʯʫʻʪʴʩʷ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʨʦʟʨʠʚʥʠʭ 

ʧʦʣʽʚ ʰʚʠʜʢʦʩʪʝʡ ʚʠʨʽʰʝʥʘ ʟʘʜʘʯʘ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʜʝʪʘʣʝʡ 

ʪʠʧʫ ʩʪʫʧʽʥʯʘʩʪʠʭ ʚʪʫʣʦʢ ʟ ʜʦʜʘʪʢʦʤ ʧʨʦʪʠʪʠʩʢʦʤ ʜʦ ʝʣʝʤʝʥʪʽʚ ʜʝʪʘʣʽ. 

ɼʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʜʦʜʘʪʢʦʚʠʭ ʩʠʣ ʥʘ ʢʽʥʝʤʘʪʠʢʫ ʧʣʘʩʪʠʯʥʦʾ ʪʝʯʽʾ, ʩʠʣʦʚʽ 
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ʧʘʨʘʤʝʪʨʠ ʽ ʩʪʽʡʢʽʩʪʴ ʧʨʦʮʝʩʫ ʜʝʬʦʨʤʫʚʘʥʥʷ. 

ʇʨʠ ʢʦʤʙʽʥʦʚʘʥʦʤʫ ʚʠʜʘʚʣʶʚʘʥʥʽ ʩʪʫʧʽʥʯʘʩʪʦʾ ʚʪʫʣʢʠ ʟ ʧʦʭʠʣʦʶ 

ʧʝʨʝʤʠʯʢʦʶ ʜʝʬʦʨʤʘʮʽʷ ʣʦʢʘʣʽʟʫʻʪʴʩʷ ʚ ʢʣʠʥʦʚʠʭ ʢʘʥʘʣʘʭ ʽʥʩʪʨʫʤʝʥʪʫ, ʪʦʤʫ 

ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʝʩʪʘʮʽʦʥʘʨʥʦʾ ʩʪʘʜʽʾ ʥʝʦʙʭʽʜʥʦ ʟʙʣʠʟʠʪʠ ʢʨʦʤʢʠ ʽʥʩʪʨʫʤʝʥʪʫ 

ʜʦ ʚʽʜʩʪʘʥʽ, ʙʣʠʟʴʢʦʾ ʜʦ ʪʦʚʱʠʥʠ ʩʪʽʥʢʠ ʚʠʨʦʙʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʘʮʽʦʥʘʨʥʘ 

ʩʪʘʜʽʷ ʟʘʡʤʘʻ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʯʘʩʫ ʜʝʬʦʨʤʫʚʘʥʥʷ, ʽ ʯʠʤ ʙʽʣʴʰʝ ʥʘʭʠʣ 

ʧʝʨʝʤʠʯʢʠ, ʪʠʤ ʙʽʣʴʰʝ ʮʝʡ ʯʘʩ. 

ʅʘʡʙʽʣʴʰ ʧʨʠʡʥʷʪʥʠʤ ʚ ʝʥʝʨʛʝʪʠʯʥʦʤʫ ʽ ʜʝʬʦʨʤʘʮʽʡʥʦʤʫ ʧʣʘʥʘʭ ʻ 

ʩʧʦʩʽʙ ʚʠʜʘʚʣʶʚʘʥʥʷ ʟ ʜʦʜʘʪʢʦʤ ʜʦ ʪʦʾ ʯʠ ʽʥʰʦʾ ʜʽʣʷʥʢʠ ʚʠʨʦʙʫ ʜʦʜʘʪʢʦʚʠʭ 

ʩʠʣ Q, ʱʦ ʥʝ ʚʠʢʣʠʢʘʶʪʴ ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ. ʇʝʨʝʜʙʘʯʘʪʠ, ʢʫʜʠ 

ʧʝʨʝʚʘʞʥʦ ʧʦʪʝʯʝ ʤʝʪʘʣ, ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ. ɼʣʷ ʫʧʨʘʚʣʽʥʥʷ ʮʠʤ 

ʧʨʦʮʝʩʦʤ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʧʣʠʚʘʪʠ ʥʘ ʚʠʜʘʚʣʝʥʽ ʯʘʩʪʠʥʠ ʚʠʨʦʙʫ ʩʠʣʘʤʠ 

ʧʨʦʪʠʥʘʪʷʛʥʝʥʥʷ ʘʙʦ ʧʨʦʪʠʪʠʩʢʫ, ʱʦ ʥʝ ʚʠʢʣʠʢʘʶʪʴ ʧʣʘʩʪʠʯʥʫ ʜʝʬʦʨʤʘʮʽʶ ʚ 

ʚʠʜʘʚʣʝʥʠʭ ʝʣʝʤʝʥʪʘʭ ʜʝʪʘʣʽ.  

ʈʦʟʨʠʚʥʝ ʧʦʣʝ ʰʚʠʜʢʦʩʪʝʡ ʥʘ ʩʭʝʤʽ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ 

(ʨʠʩ. 1.5, ʘ) ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʦʩʝʨʝʜʢʽʚ ʜʝʬʦʨʤʘʮʽʾ (ʙʣʦʢʠ 2 ʽ 5 (ʮʠʬʨʠ ʚ 

ʢʨʫʞʝʯʢʘʭ)), ʧʨʦʤʽʞʥʦʾ ʥʝʧʨʦʜʝʬʦʨʤʦʚʘʥʦʾ ʯʘʩʪʠʥʠ ʟʘʛʦʪʦʚʢʠ (ʙʣʦʢ 4) ʽ 

ʝʣʝʤʝʥʪʽʚ ʚʠʨʦʙʫ (ʙʣʦʢʠ 3 ʽ 6). ʇʫʘʥʩʦʥ ʽ ʤʘʪʨʠʮʷ (ʙʣʦʢʠ 1 ʽ 0) 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʚʽʜʧʦʚʽʜʥʦ ʨʫʭʦʤʠʡ ʽ ʥʝʨʫʭʦʤʠʡ ʽʥʩʪʨʫʤʝʥʪ. ʉʧʦʯʘʪʢʫ 

ʰʚʠʜʢʽʩʪʴ V4 ʥʝʧʨʦʜʝʬʦʨʤʦʚʘʥʦʾ ʯʘʩʪʠʥʠ ʟʘʛʦʪʦʚʢʠ ʥʘ ʛʦʜʦʛʨʘʬʫ 

(ʜʠʚ. ʨʠʩ. 1.5, ʙ) ʟʘʜʘʻʤʦ ʜʦʚʽʣʴʥʦ. ɼʣʷ ʪʦʛʦ ʘʙʠ ʢʝʨʫʚʘʪʠ ʪʦʯʥʽʩʪʶ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʪʠʪʠʩʢʫ ʜʦʟʚʦʣʷʻ ʩʪʘʙʽʣʽʟʫʚʘʪʠ 

ʧʨʦʮʝʩ ʜʝʬʦʨʤʫʚʘʥʥʷ ʪʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʝʨʫʚʘʪʠ ʜʦʚʞʠʥʘʤʠ ʝʣʝʤʝʥʪʽʚ 

ʚʠʨʦʙʫ [118]. 

ʅʦʚʠʤ ʤʝʪʦʜʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʧʠʩʘʪʠ ʬʦʨʤʦï ʪʘ ʜʝʬʝʢʪʦʫʪʚʦʨʝʥʥʷ ʜʣʷ 

ʟʥʠʞʝʥʥʷ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʽ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʢʽʥʝʤʘʪʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʟʦʢʨʝʤʘ ʧʨʦʮʝʩʫ ʦʩʘʜʢʠ ʩʠʤʝʪʨʠʯʥʦʾ ʟʘʛʦʪʦʚʢʠ, ʻ ʤʝʪʦʜ 

ʚʽʟʽʦʧʣʘʩʪʠʯʥʦʩʪʽ [119]. ʉʫʪʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʛʦ ʥʦʚʦʛʦ ʤʝʪʦʜʫ ʚʽʟʽʧʣʘʩʪʠʯʥʦʩʪʽ 

(ʨʠʩ. 1.6, ʘ) ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʟʘʛʦʪʦʚʢʘ 1 ʟ ʧʣʘʩʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 
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ʈʠʩʫʥʦʢ 1.5 ï ʉʭʝʤʘ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʩʪʫʧʽʥʯʘʪʦʾ ʚʪʫʣʢʠ ʟ 

ʧʨʦʪʠʪʠʩʢʦʤ Q (ʘ) ʪʘ ʛʦʜʦʛʨʘʬ ʰʚʠʜʢʦʩʪʝʡ (ʙ) 

 

 

   ʘ       ʙ 
 

ʈʠʩʫʥʦʢ 1.6 ï ʇʨʠʩʪʨʽʡ ʜʣʷ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʚʽʟʽʦʧʣʘʩʪʠʯʥʦʛʦ ʤʝʪʦʜʫ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʦʩʘʜʢʠ: ʘ ï ʧʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʧʨʠʩʪʨʦʶ; ʙ ï ʨʦʙʦʯʝ 

ʧʦʣʦʞʝʥʥʷ ʧʨʠʩʪʨʦʶ ʥʘ ʛʚʠʥʪʦʚʦʤʫ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʧʨʝʩʽ (ʮʠʬʨʦʚʝ 

ʧʦʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʧʦʟʥʘʯʝʥʥʶ ʥʘ ʩʭʝʤʽ ï ʘ 
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(ʧʣʘʩʪʠʣʽʥʫ), ʷʢʘ ʤʽʩʪʠʪʴ ʥʘ ʙʦʢʦʚʽʡ ʧʦʚʝʨʭʥʽ ʚʩʪʘʚʢʠ (ʩʤʫʛʠ) 2 ʟ ʧʣʘʩʪʠʣʽʥʫ 

ʽʥʰʦʛʦ ʢʦʣʴʦʨʫ, ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʟʙʽʨʥʫ ʤʘʪʨʠʮʶ, ʱʦ ʤʽʩʪʠʪʴ ʙʦʢʦʚʫ 

ʧʦʚʝʨʭʥʶ ʽ ʧʽʜʩʪʘʚʠ ʟʽ ʩʪʘʣʽ 3, ʷʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʷʞʥʠʭ ʙʦʣʪʽʚ 4 ʟ'ʻʜʥʫʻʪʴʩʷ 

ʟ ʧʨʦʟʦʨʦʶ ʙʦʢʦʚʦʶ ʩʪʽʥʢʦʶ 5 ʤʘʪʨʠʮʽ, ʜʦ ʷʢʦʾ ʧʨʠʣʷʛʘʻ ʙʦʢʦʚʘ ʧʦʚʝʨʭʥʷ 

ʟʘʛʦʪʦʚʢʠ ʟ ʢʦʣʴʦʨʦʚʠʤʠ ʚʩʪʘʚʢʘʤʠ. ɼʝʬʦʨʤʘʮʽʷ ʟʘʛʦʪʦʚʢʠ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʧʫʘʥʩʦʥʦʤ 6, ʪʦʨʮʝʚʘ ʧʦʚʝʨʭʥʷ ʷʢʦʛʦ ʤʦʞʝ ʤʘʪʠ ʨʽʟʥʫ ʢʦʥʬʽʛʫʨʘʮʽʶ. ɿʤʽʥʘ 

ʧʦʣʦʞʝʥʥʷ ʽ ʬʦʨʤʠ ʢʦʣʴʦʨʦʚʠʭ ʩʤʫʛ 2 ʚ ʧʨʦʮʝʩʽ ʦʩʘʜʢʠ ʟʘʛʦʪʦʚʢʠ 1 ʟʽ 

ʰʚʠʜʢʽʩʪʶ Vp ʬʽʢʩʫʻʪʴʩʷ ʮʠʬʨʦʚʦʶ ʢʽʥʦʢʘʤʝʨʦʶ 7 ʯʝʨʝʟ ʧʨʦʟʦʨʫ ʙʦʢʦʚʫ 

ʩʪʽʥʢʫ ʤʘʪʨʠʮʽ 5. 

ʇʨʦʪʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʡʦʛʦ ʜʣʷ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʧʨʦʮʝʩʽʚ ʧʦʢʠ ʱʦ ʻ ʥʝ 

ʨʘʮʽʦʥʘʣʴʥʠʤ ʪʘ ʪʝʭʥʽʯʥʦ ʩʢʣʘʜʥʠʤ. 

ʐʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ ʧʨʠ ʘʥʘʣʽʟʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʜʘʯ ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ 

ʪʠʩʢʦʤ ʟʥʘʭʦʜʠʪʴ ʤʝʪʦʜ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʄʝʪʦʜ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʄʉɽ) ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ 

ʯʠʩʝʣʴʥʦʛʦ ʘʥʘʣʽʟʫ. ʅʘʨʦʜʞʝʥʥʷ ʡʦʛʦ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ 50ïʭ 

ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ. ɹʘʟʦʶ ʜʣʷ ʡʦʛʦ ʧʦʷʚʠ ʧʦʩʣʫʞʠʣʠ ʨʦʙʦʪʠ ʚ ʪʘʢʠʭ 

ʥʘʧʨʷʤʢʘʭ ʷʢ ʨʦʟʚʠʪʦʢ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ ʩʪʨʠʞʥʝʚʠʭ ʩʠʩʪʝʤ, ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ ʨʽʟʥʠʮʴ ʪʘ ʨʦʟʨʦʙʢʘ ʚʘʨʽʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʨʽʰʝʥʥʷ ʟʘʜʘʯ 

ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ ʽ ʙʫʜʽʚʝʣʴʥʦʾ ʤʝʭʘʥʽʢʠ. ʅʝʦʮʽʥʝʥʥʠʡ ʚʥʝʩʦʢ ʫ ʮʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʥʝʩʣʠ ʨʘʜʷʥʩʴʢʽ ʚʯʝʥʽ ɯ. ɻ. ɹʫʙʥʦʚ, ɹ. ɻ. ɻʘʣʝʨʢʽʥ, 

ʃ. ɺ. ʂʘʥʪʦʨʦʚʠʯ, ɺ. 3. ɺʣʘʩʦʚ, ɸ. ʈ. ʈʞʘʥʮʠʥ, ʉ. ɻ. ʄʠʭʣʠʥ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ. 

ʈʦʟʚʠʪʢʫ ʪʘ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʄʉɽ ʩʧʨʠʷʣʠ ɸ. ʌ. ʉʤʠʨʥʦʚʘ, ɺ. ɸ. ʇʦʩʪʥʦʚʘ, 

ʆ. ɿʝʥʢʝʚʠʯʘ ʽ ʮʽʣʦʛʦ ʨʷʜʫ ʽʥʰʠʭ ʚʯʝʥʠʭ. ʄʉɽ ʧʨʦʪʷʛʦʤ ʢʦʨʦʪʢʦʛʦ ʯʘʩʫ 

ʨʦʟʚʠʥʫʚʩʷ ʚ ʩʘʤʦʩʪʽʡʥʫ ʛʘʣʫʟʴ ʥʘʫʢʠ, ʱʦ ʦʜʝʨʞʘʣʘ ʰʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ ʚ 

ʦʙʣʘʩʪʽ ʚʠʨʽʰʝʥʥʷ ʛʨʘʥʠʯʥʠʭ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʢʠ, ʬʽʟʠʢʠ ʽ ʦʩʦʙʣʠʚʦ ʤʝʭʘʥʽʢʠ 

ʩʫʮʽʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ. ʐʚʠʜʢʠʡ ʨʦʟʚʠʪʦʢ ʄʉɽ ʡʰʦʚ ʧʦʨʷʜ ʟ ʧʨʦʛʨʝʩʦʤ 

ʢʦʤʧ'ʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ ʽ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʫ ʨʽʟʥʠʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ʽ ʽʥʞʝʥʝʨʥʦʾ 

ʧʨʘʢʪʠʢʠ. 

ʄʝʪʦʜ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʢʣʶʯʘʻ ʨʽʟʥʽ ʧʽʜʭʦʜʠ, ʚ ʷʢʠʭ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʥʷ, ʜʝʬʦʨʤʘʮʽʾ ʪʘ ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʪʝʨʽʘʣ ʫʤʦʚʥʦ  
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ʨʦʟʙʠʚʘʶʪʴ ʥʘ ʦʢʨʝʤʽ ʝʣʝʤʝʥʪʠ, ʟ'ʻʜʥʘʥʽ ʚ ʚʫʟʣʦʚʠʭ ʪʦʯʢʘʭ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʮʴʦʛʦ ʤʝʪʦʜʫ ʤʦʞʝ ʫʩʧʽʰʥʦ ʧʨʦʚʦʜʠʪʠʩʷ ʷʢ ʜʣʷ ʞʦʨʩʪʢʦʧʣʘʩʪʠʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʪʘʢ ʽ ʜʣʷ ʧʨʫʞʥʦʛʦ. ʎʝʡ ʚʠʙʽʨ, ʪʘʢʦʞ ʷʢ ʽ ʚʠʙʽʨ ʩʢʽʥʯʝʥʥʦʛʦ 

ʝʣʝʤʝʥʪʘ, ʟʜʽʡʩʥʶʻʪʴʩʷ, ʚʠʭʦʜʷʯʠ ʟ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʽ ʽ ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʧʽʜʭʦʜʫ, ʦʧʠʩʘʥʦʛʦ ʚ ʄʉɽ. ɿʘʜʘʯʘ ʛʨʘʥʠʯʥʠʭ 

ʫʤʦʚ ʽ ʚʚʝʜʝʥʥʷ ʜʝʷʢʠʭ ʛʽʧʦʪʝʟ ʜʦʟʚʦʣʷʻ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʩʧʨʦʩʪʠʪʠ ʧʦʰʫʢ 

ʨʽʰʝʥʥʷ, ʭʦʯʘ ʽ ʚ ʜʝʷʢʽʡ ʤʽʨʽ ʫʩʝʨʝʜʥʶʻ ʨʝʟʫʣʴʪʘʪ. ʆʜʥʘʢ ʩʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ 

ʜʣʷ ʯʘʩʪʠʥʠ ʧʨʦʮʝʩʽʚ ʄʉɽ ʤʦʞʝ ʙʫʪʠ ʻʜʠʥʠʤ ʤʝʪʦʜʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʘʪʠ 

ʥʝʦʙʭʽʜʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʟ ʜʦʩʪʘʪʥʽʤ ʩʪʫʧʝʥʝʤ ʪʦʯʥʦʩʪʽ.  

ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʪʨʫʜʦʤʽʩʪʢʠʭ ʟʘʜʘʯ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʢʽʥʯʝʥʥʦï

ʝʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ ʻ ʧʦʙʫʜʦʚʘ ʩʢʽʥʯʝʥʥʦïʝʣʝʤʝʥʪʥʦʾ ʩʽʪʢʠ. ɿ ʤʝʪʦʶ 

ʩʧʨʦʱʝʥʥʷ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʧʝʨʝʚʽʨʢʠ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʘʚʪʦʤʘʪʠʯʥʘ ʧʦʙʫʜʦʚʘ ʩʽʪʢʠ, ʱʦ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʟʘʚʜʷʢʠ ʜʦʩʠʪʴ ʚʠʩʦʢʦʤʫ 

ʩʪʫʧʝʥʶ ʨʦʟʚʠʪʢʫ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ ʽ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʧʦʤʠʣʢʠ 

ʦʧʝʨʘʪʦʨʽʚ, ʟʘʙʝʟʧʝʯʠʪʠ ʨʝʛʫʣʷʨʥʽʩʪʴ ʩʽʪʢʠ, ʩʧʨʦʩʪʠʪʠ ʧʘʨʘʤʝʪʨʠʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ.  

ʈʦʪʘʮʽʡʥʝ ʰʪʘʤʧʫʚʘʥʥʷ ʬʣʘʥʮʷ ʟ ʩʪʨʠʞʥʝʤ - ʮʝ ʫʩʧʽʰʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʝʬʝʢʪʫ ʨʦʪʦʨʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʩʢʣʘʜʥʦ-ʧʨʦʬʽʣʴʦʚʘʥʠʭ 

ʜʝʪʘʣʝʡ ʫ ʨʦʙʦʪʽ G. Liu ʪʘ ʽʥʰʠʭ [120] ʟʘ ʜʦʧʦʤʦʛʦʶ ʄʉɽ ʜʦʩʣʽʜʞʫʚʘʚʩʷ 

ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʚ ʧʨʦʮʝʩʽ ʨʦʪʘʮʽʡʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ 

(ʨʠʩ. 1.7). ʅʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʨʘʜʽʘʣʴʥʝ ʧʦʜʦʚʞʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʫ ʚʝʨʭʥʽʡ 

ʯʘʩʪʠʥʽ ʚʽʜʽʛʨʘʻ ʟʥʘʯʥʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʬʣʘʥʮʽʚ. ʂʦʣʠ ʬʣʘʥʮʽ 

ʢʦʥʪʘʢʪʫʶʪʴ ʟ ʥʠʞʥʴʦʶ ʧʣʠʪʦʶ, ʪʦ ʪʘʥʛʝʥʮʽʘʣʴʥʝ ʧʦʜʦʚʞʝʥʥʷ ʙʽʣʴʰʝ, ʥʽʞ 

ʨʘʜʽʘʣʴʥʝ ʧʦʜʦʚʞʝʥʥʷ. ɸʥʘʣʽʟ ʰʚʠʜʢʦʩʪʽ ʥʘʧʨʫʞʝʥʥʷ ʪʘ ʜʝʬʦʨʤʘʮʽʾ ʧʨʠ 

ʨʦʪʘʮʽʡʥʦʤʫ ʬʦʨʤʫʚʘʥʥʽ ʢʨʫʛʣʦʛʦ ʜʠʩʢʫ ʟ ʮʝʥʪʨʘʣʴʥʦʶ ʜʽʻʶ ʧʦʢʘʟʫʻ, ʱʦ 

ʫʤʦʚʠ ʜʝʬʦʨʤʘʮʽʾ ʥʝ ʻ ʘʙʩʦʣʶʪʥʦ ʦʩʝʩʠʤʝʪʨʠʯʥʠʤʠ ʯʝʨʝʟ ʯʘʩʪʢʦʚʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ʆʪʞʝ, ʦʩʪʘʥʥʷ ʯʘʩʪʠʥʘ ʥʝ ʻ ʘʙʩʦʣʶʪʥʦ ʦʩʝʩʠʤʤʝʪʨʠʯʥʦʶ. ʋ 

ʪʦʡ ʞʝ ʯʘʩ, ʥʝʜʦʣʽʢʠ ʜʝʬʝʢʪʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʜʙʘʯʝʥʽ, ʱʦʙ ʜʦʧʦʤʦʛʪʠ ʚ 

ʨʦʟʨʦʙʮʽ ʰʪʘʤʧʽʚ ʪʘ ʧʨʦʮʝʩʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʠʤʫʣʷʮʽʾ ʟ'ʷʩʦʚʫʶʪʴʩʷ ʧʨʠʯʠʥʠ 
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ʨʫʡʥʫʚʘʥʥʷ ʫʜʘʨʽʚ. ʇʦʢʘʟʘʥʦ, ʱʦ ʫʜʘʨʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʝʪʘʣʝʚʠʡ ʧʦʪʽʢ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʜ ʯʘʩ ʚʠʜʘʚʣʶʚʘʥʥʷ ʬʣʘʥʮʷ 

ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘʧʨʫʞʝʥʦïʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʤʘʻ 

ʤʽʩʮʝ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʜʝʪʘʣʽ, ʷʢʘ ʢʦʥʪʘʢʪʫʻ ʟ ʦʙʝʨʪʦʚʠʤʠ ʧʫʘʥʩʦʥʘʤʠ.  

ɿʥʘʯʥʠʡ ʧʨʦʛʨʝʩ ʫ ʪʝʭʥʦʣʦʛʽʷʭ ʰʪʘʤʧʫʚʘʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʥʠʟʴʢʫ 

ʚʘʨʪʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ, ʜʦʟʚʦʣʠʚ ʽʥʪʝʥʩʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʙôʻʤʥʝ 

ʰʪʘʤʧʫʚʘʥʥʷ. ɺʠʨʦʙʥʠʯʽ ʢʦʤʧʘʥʽʾ ʟʦʩʝʨʝʜʠʣʠ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ 

ʩʢʣʘʜʥʠʭ ʬʦʨʤ. ʊʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʛʘʨʷʯʦʛʦ ʽ ʭʦʣʦʜʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʤʘʶʪʴ 

ʚʣʘʩʥʽ ʦʙʤʝʞʝʥʥʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ. ɻʘʨʷʯʝ ʰʪʘʤʧʫʚʘʥʥʷ 

ʚʠʤʘʛʘʻ ʩʢʣʘʜʥʦʾ ʩʠʩʪʝʤʠ ʟ ʚʽʜʥʦʩʥʦ ʚʠʱʦʶ ʩʦʙʽʚʘʨʪʽʩʪʶ. ʊʦʤʫ 

ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʝ ʰʪʘʤʧʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚʠʛʽʜʥʠʤ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʩʢʣʘʜʥʠʭ ʬʘʩʦʥʥʠʭ ʜʝʪʘʣʝʡ. ɼʣʷ ʧʦʙʫʜʦʚʠ ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʦʾ ʩʠʩʪʝʤʠ 

ʰʪʘʤʧʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʩʠʩʪʝʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʦʥʩʪʨʫʢʮʽʾ, ʪʘʢʠʭ ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ, 

ʰʚʠʜʢʽʩʪʴ ʰʪʘʤʧʫʚʘʥʥʷ ʪʘ ʽʥ. ɺ ʨʦʙʦʪʽ K. S. Park ʪʘ ʽʥʰʠʭ [121] ʙʫʚ 

ʜʦʩʣʽʜʞʝʥʠʡ ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʠʡ ʧʨʦʮʝʩ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ-ʧʨʷʤʦʛʦ 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʩʢʣʘʜʥʦʾ ʧʨʦʬʽʣʽʟʘʮʽʾ ʜʝʪʘʣʝʡ (ʨʠʩ. 1.8). 

ɼʦʩʣʽʜʞʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʄʉɽ ʜʦʟʚʦʣʠʣʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʥʘʧʨʫʞʝʥʦ-

ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʟʘʛʦʪʦʚʢʠ ʚ ʫʤʦʚʘʭ ʟʘʢʨʠʪʦʛʦ ʟʚʦʨʦʪʥʦʛʦ-ʧʨʷʤʦʛʦ 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʧʦʚʥʝʥʥʷ ʢʫʪʽʚ ʤʘʪʨʠʮʽ ʚ ʧʨʦʮʝʩʽ  

ʜʝʬʦʨʤʫʚʘʥʥʷ. ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʜʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʪʠʧʦʚʠʭ ʜʝʪʘʣʝʡ ʙʝʟ ʜʝʬʝʢʪʦʫʪʚʦʨʝʥʥʷ.  

ʋ ʩʫʯʘʩʥʽʡ ʧʘʨʘʜʠʛʤʽ ʨʦʟʨʦʙʢʠ ʤʝʪʘʣʦʫʪʚʦʨʶʶʯʦʛʦ ʧʨʦʜʫʢʪʫ, 

ʦʜʥʦʯʘʩʥʠʡ ʽ ʦʧʪʠʤʘʣʴʥʠʡ ʜʠʟʘʡʥ ʩʠʩʪʝʤʠ ʧʨʦʜʫʢʪʫ, ʧʨʦʮʝʩʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ 

ʻ ʥʝʪʨʠʚʽʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ, ʦʩʢʽʣʴʢʠ ʽʩʥʫʻ ʙʘʛʘʪʦ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ, ʷʢʽ 

ʚʟʘʻʤʦʜʽʶʪʴ ʦʜʠʥ ʟ ʦʜʥʠʤ. ʋ ʨʦʙʦʪʽ M. W. Fu ʪʘ ʽʥʰʠʭ [122] ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʤʝʪʦʜʦʣʦʛʽʶ ʩʠʩʪʝʤʘʪʠʯʥʦʾ ʦʮʽʥʢʠ ʪʘ ʧʝʨʝʚʽʨʢʠ ʦʜʥʦʯʘʩʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʩʠʩʪʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʤʝʪʘʣʽʚ. ʂʨʽʤ ʪʦʛʦ, ʧʦʷʩʥʶʻʪʴʩʷ ʨʦʣʴ, ʷʢʫ ʚʠʢʦʥʫʻ 

ʩʠʤʫʣʷʮʽʷ ʚ ʮʴʦʤʫ ʧʨʦʮʝʩʽ. ʊʨʘʜʠʮʽʡʥʠʡ ʜʠʟʘʡʥ ʪʘ ʨʦʟʨʦʙʢʘ ʤʝʪʘʣʦʦʙʨʦʙʥʦʾ 

ʧʨʦʜʫʢʮʽʾ, ʧʨʦʮʝʩʫ ʪʘ ʩʠʩʪʝʤʠ ï ʮʝ ʧʨʦʙʥʠʡ ʪʘ ʧʦʤʠʣʢʦʚʠʡ ʧʨʦʮʝʩ,  
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                            ʘ                                                                   ʙ                                   

ʈʠʩʫʥʦʢ 1.7 ï ʉʭʝʤʘ ʨʦʪʘʮʽʡʥʦʾ ʚʠʩʘʜʢʠ (ʘ) ʪʘ ʨʦʟʧʦʜʽʣ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʜʝʬʦʨʤʘʮʽʡ ʥʘ ʟʘʛʦʪʦʚʮʽ(ʙ) 

 

 

    ʘ            ʙ 

 

ʈʠʩʫʥʦʢ 1.8 ï ɼʦʩʣʽʜʞʝʥʥʷ ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʦʛʦ ʧʨʦʮʝʩʫ ʢʦʤʙʽʥʦʚʘʥʦʛʦ 

ʧʨʷʤʦïʟʚʦʨʦʪʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ: ʘ ï ʬʦʨʤʦʟʤʽʥʘ ʟʘʛʦʪʦʚʢʠ; ʙ ï ʨʦʟʧʦʜʽʣ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʧʨʫʞʝʥʥʷ  
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ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʝʚʨʠʩʪʠʯʥʦʤʫ ʥʦʫ-ʭʘʫ. ʊʘʢʠʤ ʩʧʦʩʦʙʦʤ ʬʦʨʤʫʚʘʥʥʷ ʨʽʰʝʥʥʷ ʻ 

ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʫʢʦʚʦʛʦ ʦʙʯʠʩʣʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ, ʘ ʪʘʢʦʞ ʙʘʛʘʪʦ ʨʘʟʽʚ ʚʠʤʘʛʘʻ 

ʬʽʟʠʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʚ ʤʘʡʩʪʝʨʥʽ ʪʘ ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʟʤʽʥ. ɼʣʷ ʦʮʽʥʢʠ 

ʜʠʟʘʡʥʫ ʨʦʟʨʦʙʣʝʥʽ ʜʝʪʘʣʴʥʽ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʨʠʪʝʨʽʾʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʾ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʦʚʝʜʽʥʢʠ ʪʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʥʩʪʨʫʢʮʽʡ. ɿʘʚʜʷʢʠ ʢʦʥʢʨʝʪʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʨʦʟʨʦʙʣʝʥʘ 

ʪʝʭʥʦʣʦʛʽʷ ʧʨʦʽʣʶʩʪʨʦʚʘʥʘ ʘ ʾʾ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʩʪʘʪʦʯʥʦ ʧʝʨʝʚʽʨʝʥʘ. 

ʉʠʤʫʣʷʮʽʷ ʜʦʧʦʤʘʛʘʻ ʦʮʽʥʶʚʘʪʠ ʪʘ ʧʝʨʝʚʽʨʷʪʠ ʜʠʟʘʡʥʝʨʩʴʢʽ ʨʽʰʝʥʥʷ ʫ 

ʧʨʦʮʝʩʽ ʧʝʨʝʜʥʴʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʛʘʨʘʥʪʫʻ, ʱʦ ʥʘʡʢʨʘʱʝ ʨʽʰʝʥʥʷ ʜʣʷ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʟʤʝʥʰʠʪʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʨʦʙʦʪʫ, ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʯʘʩʫ ʥʘ ʚʠʧʫʩʢ ʪʘ ʩʢʦʨʦʪʠʪʠ 

ʚʘʨʪʽʩʪʴ ʨʦʟʨʦʙʢʠ. ɺ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʛʣʷʥʫʪʽ ʮʽ ʧʠʪʘʥʥʷ ʪʘ ʨʦʟʨʦʙʣʝʥʦ 

ʤʝʪʦʜʦʣʦʛʽʶ ʜʣʷ ʦʮʽʥʢʠ ʪʘ ʧʝʨʝʚʽʨʢʠ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʠʟʘʡʥʝʨʽʚ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʧʨʦʜʫʢʪʫ. ʏʝʨʝʟ ʪʝʤʘʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʚʽʨʝʥʘ. 

ɺʘʨʽʶʚʘʥʥʷ ʢʽʥʝʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ ʜʝʬʦʨʤʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ 

ʚʠʟʥʘʯʠʪʠ ʬʦʨʤʦʟʤʽʥʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʧʨʠ ʦʩʘʜʞʝʥʥʽ ʟ ʨʽʟʥʠʤʠ ʢʦʥʪʘʢʪʥʠʤʠ 

ʫʤʦʚʘʤʠ ʥʘ ʚʝʨʭʥʴʦʤʫ ʽ ʥʠʞʥʴʦʤʫ ʪʦʨʮʷʭ (ʨʠʩ. 1.9). ʆʪʨʠʤʘʥʦ ʬʦʨʤʫʣʠ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘʢʦʛʦ ʦʩʘʜʞʝʥʥʷ, ʷʢʽ ʟʨʫʯʥʽ ʜʣʷ 

ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɺʠʩʦʢʘ ʪʦʯʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʬʦʨʤʫʣ 

ʧʽʜʪʚʝʨʜʞʝʥʘ ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ [123]. 

ɺ ʫʤʦʚʘʭ ʰʪʘʤʧʫʚʘʥʥʷ ʚ ʟʘʢʨʠʪʦʤʫ ʰʪʘʤʧʽ ʧʦʚʥʦʛʦ ʦʬʦʨʤʣʝʥʥʷ 

ʧʦʢʦʚʢʠ ʜʦʩʷʛʪʠ ʜʦʩʠʪʴ ʚʘʞʢʦ, - ʟʦʢʨʝʤʘ, ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʟʘʧʦʚʥʝʥʠʤʠ 

ʪʦʨʮʝʚʽʡ ʧʦʚʝʨʭʥʽ ʧʦʢʦʚʢʠ (ʨʠʩ. 1.10). ʇʨʠ ʮʴʦʤʫ ʨʽʟʢʦ ʟʨʦʩʪʘʻ ʩʠʣʘ 

ʰʪʘʤʧʫʚʘʥʥʷ, ʱʦ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʰʪʘʤʧʘ. ʊʦʤʫ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʧʦʝʪʘʧʥʝ ʰʪʘʤʧʫʚʘʥʥʷ ʩʢʣʘʜʥʦʧʨʦʬʽʣʴʦʚʘʥʦʛʦ ʚʠʨʦʙʫ, ʢʦʣʠ ʥʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ 

ʨʦʙʦʪʠ ʧʨʦʚʦʜʷʪʴ ʰʪʘʤʧʫʚʘʥʥʷ ʫ ʚʽʜʢʨʠʪʦʤʫ ʰʪʘʤʧ [124]. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʧʨʦʛʨʘʤʽ 

DEFORM-3D ʤʦʞʥʘ ʘʥʘʣʽʟʫʚʘʪʠ ʨʝʘʣʴʥʽ ʧʨʦʮʝʩʠ ʦʙ'ʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ, 

ʟʦʢʨʝʤʘ, ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʘʚʪʦʨʘʤʠ ʨʦʙʦʪʠ [126] 
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ʈʠʩʫʥʦʢ 1.9 ï ʋʪʚʦʨʝʥʥʷ ʜʝʬʝʢʪʽʚ (ʘ) ʪʘ ʙʝʟʜʝʬʝʢʪʥʝ (ʙ) ʦʙôʻʤʥʝ 

ʰʪʘʤʧʫʚʘʥʥʷ ʟʘʛʦʪʦʚʦʢ  

 

 
 

ʘ ʙ 
 

ʈʠʩʫʥʦʢ 1.10 ï ʂʦʤʧ'ʶʪʝʨʥʘ ʤʦʜʝʣʴ ʟʘʢʨʠʪʦʛʦ ʰʪʘʤʧʫ: 1 ï ʧʫʘʥʩʦʥ; 2 ï 

ʤʘʪʨʠʮʷ; 3 ï ʚʠʰʪʦʚʭʫʚʘʯ 
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ʨʦʟʨʦʙʣʝʥʽ ʦʧʪʠʤʘʣʴʥʽ ʬʦʨʤʠ ʧʦʢʦʚʦʢ, ʢʦʥʩʪʨʫʡʦʚʘʥʽ ʨʽʚʯʘʢʠ ʰʪʘʤʧʽʚ ʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘʢʠʭ ʷʢ  ʫʭʠʣʠ, ʨʘʜʽʫʩʠ ʟʘʦʢʨʫʛʣʝʥʴ ʪʦʱʦ. 

ɺ ʨʦʙʦʪʽ [126] ʨʦʟʛʣʷʥʫʪʦ ʧʨʦʮʝʩʠ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʛʦʣʦʚʥʠʭ ʯʘʩʪʠʥ ʥʘ 

ʩʪʨʠʞʥʝʚʠʭ ʟʘʛʦʪʦʚʢʘʭ ʤʝʪʦʜʘʤʠ ʭʦʣʦʜʥʦʛʦ ʦʙ'ʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ. 

ɼʦʩʣʽʜʞʝʥʦ ʢʘʨʪʠʥʠ ʧʝʨʝʙʽʛʫ ʤʘʪʝʨʽʘʣʫ ʽ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ 

ʟʘʛʦʪʦʚʦʢ. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʛʝʦʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ ʛʦʣʦʚʥʦʾ ʯʘʩʪʠʥʠ ʥʘ 

ʩʠʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʽʚ. 

ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʩʠʣʦʚʽ ʽ 

ʜʝʬʦʨʤʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʛʦʣʦʚʥʠʭ ʯʘʩʪʠʥ ʥʘ 

ʩʪʨʠʞʥʝʚʠʭ ʟʘʛʦʪʦʚʢʘʭ ʽ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʛʦ 

ʧʨʦʮʝʩʫ ʚ ʫʤʦʚʘʭ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʥʝʦʙʭʽʜʥʝ ʧʨʦʚʝʜʝʥʥʷ 

ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʦ ʧʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ ʧʦʪʘʡʥʦʾ ʢʦʥʽʯʥʦʾ, 

ʢʦʥʽʯʥʦʾ ʽ ʮʠʣʽʥʜʨʠʯʥʦʾ ʛʦʣʦʚʥʠʭ ʯʘʩʪʠʥ (ʨʠʩ. 1.11, ʘ) ʥʘ ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʩʪʨʠʞʥʝʚʠʭ ʟʘʛʦʪʦʚʢʘʭ ʜʽʘʤʝʪʨʦʤ 17 ʤʤ ʟ ʜʦʚʞʠʥʦʶ ʦʩʘʜʞʫʻʤʦʾ ʯʘʩʪʠʥʠ 

29 ʤʤ ʟʽ ʩʪʘʣʽ ʐʍ15. ʆʙʩʷʛ ʩʬʦʨʤʦʚʘʥʠʭ ʛʦʣʦʚʦʢ ʧʨʠʡʤʘʣʠ ʨʽʚʥʠʤ 6600 ʤʤ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʢʽʥʝʤʘʪʠʢʠ ʪʝʯʽʾ ʤʘʪʝʨʽʘʣʫ ʽ ʥʘʧʨʫʞʝʥʦ-

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʟʘʛʦʪʦʚʦʢ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʥʘ ʙʘʟʽ 

ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʦʛʦ ʧʽʜʭʦʜʫ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʨʦʟʛʣʷʜʘʪʠ ʧʨʦʮʝʩ ʚʠʩʘʜʢʠ 

ʛʦʣʦʚʥʦʾ ʯʘʩʪʠʥʠ ʚ ʪʨʠʚʠʤʽʨʥʽʡ ʧʦʩʪʘʥʦʚʮʽ. ʆʙ'ʻʤʥʠʤ ʤʦʜʝʣʶʚʘʣʠ ʽ 

ʟʘʛʦʪʦʚʢʫ, ʽ ʽʥʩʪʨʫʤʝʥʪ. ʈʦʟʨʘʭʫʥʢʦʚʽ ʩʭʝʤʠ ʧʨʦʮʝʩʽʚ ʧʨʠʚʝʜʝʥʽ ʥʘ 

ʨʠʩ. 1.11, ʙ. ʇʨʦʮʝʩ ʚʠʩʘʜʢʠ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʛʽʜʨʘʚʣʽʯʥʦʤʫ ʧʨʝʩʽ 

ʥʦʤʽʥʘʣʴʥʦʶ ʩʠʣʦʶ 50 ʄʅ. 

ɸʥʘʣʽʟ ʨʦʟʧʦʜʽʣʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʧʨʫʞʝʥʴ ʧʦʢʘʟʘʚ, ʱʦ ʧʨʦʪʷʛʦʤ 

ʚʩʴʦʛʦ ʧʨʦʮʝʩʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʥʘʧʨʫʞʝʥʥʷ, ʷʢ ʧʨʘʚʠʣʦ, ʻ 

ʩʪʠʩʢʘʶʯʽ. ʋ ʢʦʥʽʯʥʠʭ ʛʦʣʦʚʥʠʭ ʯʘʩʪʠʥ ʤʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʴ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʘ ʧʝʨʠʬʝʨʽʡʥʽʡ ʜʽʣʷʥʮʽ ʬʦʨʤʫʻʤʦʾ ʛʦʣʦʚʢʠ, ʘ ʤʘʢʩʠʤʘʣʴʥʽ 

ʟʥʘʯʝʥʥʷ - ʚ ʦʙʣʘʩʪʽ ʥʘʡʙʽʣʴʰʦʛʦ ʜʽʘʤʝʪʨʘ. ɼʣʷ ʮʠʣʽʥʜʨʠʯʥʦʾ ʛʦʣʦʚʥʦʾ 

ʯʘʩʪʠʥʠ ʭʘʨʘʢʪʝʨʥʠʡ ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʧʨʫʞʝʥʴ 

ʧʦ ʚʩʴʦʤʫ ʜʝʬʦʨʤʦʚʘʥʦʤʫ ʦʙôʻʤʫ. 
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ʈʠʩʫʥʦʢ 1.11 ï ʊʠʧʦʚʽ ʩʪʨʠʞʥʝʚʽ ʚʠʨʦʙʠ ʟ ʨʽʟʥʦʶ ʢʦʥʬʽʛʫʨʘʮʽʻʶ ʛʦʣʦʚʥʦʾ 

ʯʘʩʪʠʥʠ (ʘ) ʪʘ ʩʭʝʤʠ ʾʭ ʚʠʩʘʜʢʠ 

 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘʧʨʫʞʝʥʴ ʧʨʠ ʚʠʩʘʜʮʽ ʢʦʥʽʯʥʦʾ 

ʛʦʣʦʚʥʦʾ ʯʘʩʪʠʥʠ ʥʘ 15% ʚʠʱʝ, ʥʽʞ ʧʨʠ ʚʠʩʘʜʮʽ ʢʦʥʽʯʥʦʾ ʧʦʪʘʡʥʦʾ ʪʘ 

ʮʠʣʽʥʜʨʠʯʥʦʾ ʛʦʣʦʚʥʦʾ ʯʘʩʪʠʥʠ. ɿ ʘʥʘʣʽʟʫ ʢʘʨʪʠʥʠ ʨʦʟʧʦʜʽʣʫ ʜʝʬʦʨʤʘʮʽʡ ʟʘ 

ʦʙôʻʤʦʤ ʟʘʛʦʪʦʚʢʠ ʩʣʽʜʫʻ, ʱʦ ʦʩʴʦʚʽ ʜʝʬʦʨʤʘʮʽʾ ʻ ʩʪʠʩʢʘʶʯʽ, ʘ ʦʢʨʫʞʥʽ ʽ 

ʨʘʜʽʘʣʴʥʽ - ʨʦʟʪʷʛʫʶʯʽ. ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʜʝʬʦʨʤʘʮʽʾ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʘ 

ʪʦʨʮʽ ʧʦʪʘʡʥʦʾ ʢʦʥʽʯʥʦʾ ʛʦʣʦʚʥʦʾ ʯʘʩʪʠʥʠ ʽ ʙʽʣʷ ʦʩʥʦʚʠ ʢʦʥʽʯʥʦʾ ʽ 

ʮʠʣʽʥʜʨʠʯʥʦʾ ʛʦʣʦʚʥʠʭ ʯʘʩʪʠʥ. 

ɸʥʘʣʽʟ ʨʦʟʧʦʜʽʣʫ ʜʝʬʦʨʤʘʮʽʡ ʫ ʧʣʘʩʪʠʯʥʽʡ ʦʙʣʘʩʪʽ ʟʘʛʦʪʦʚʢʠ ʧʦʢʘʟʘʚ, 

ʱʦ ʩʭʝʤʘ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʘʪʠ ʚʠʩʦʢʠʭ 

ʩʪʫʧʝʥʽʚ ʜʝʬʦʨʤʘʮʽʾ ʙʝʟ ʨʫʡʥʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ. 

ʅʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ ʟʘʣʝʞʥʦʩʪʽ 
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ʝʥʝʨʛʦʩʠʣʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʽʜ ʛʝʦʤʝʪʨʽʾ ʚʠʨʦʙʽʚ. ɺʠʷʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ 

ʚʧʣʠʚ ʥʘ ʩʠʣʫ ʜʝʬʦʨʤʫʚʘʥʥʷ ʛʦʣʦʚʦʢ ʥʘʜʘʻ ʚʽʜʥʦʩʥʠʡ ʜʽʘʤʝʪʨ ʬʦʨʤʦʚʘʥʦʾ 

ʛʦʣʦʚʥʦʾ ʯʘʩʪʠʥʠ. ʄʘʢʩʠʤʘʣʴʥʘ ʩʠʣʘ ʜʝʬʦʨʤʫʚʘʥʥʷ ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʨʠ 

ʚʠʛʦʪʦʚʣʝʥʥʽ ʢʦʥʽʯʥʦʾ ʛʦʣʦʚʥʦʾ ʯʘʩʪʠʥʠ. ɺʽʜʟʥʘʯʠʤʦ, ʱʦ ʧʨʠ ʚʠʩʘʜʮʽ 

ʢʦʥʽʯʥʦʾ ʛʦʣʦʚʥʦʾ ʯʘʩʪʠʥʠ ʩʠʣʘ ʤʘʡʞʝ ʚ 2 ʨʘʟʠ ʙʽʣʴʰʝ, ʥʽʞ ʧʨʠ ʚʠʩʘʜʮʽ 

ʧʦʪʘʡʥʦʾ ʢʦʥʽʯʥʦʾ ʛʦʣʦʚʥʦʾ ʯʘʩʪʠʥʠ, ʽ ʥʘ 20% ʙʽʣʴʰʝ, ʥʽʞ ʧʨʠ ʚʠʩʘʜʮʽ 

ʮʠʣʽʥʜʨʠʯʥʦʾ ʛʦʣʦʚʥʦʾ ʯʘʩʪʠʥʠ. 

ʂʘʬʝʜʨʦʶ çʉʠʩʪʝʤʠ ʧʣʘʩʪʠʯʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷè ʄɼʊʋ çʉʪʘʥʢʠʥè 

ʧʨʦʚʦʜʷʪʴʩʷ ʨʦʙʦʪʠ ʧʦ ʨʦʟʨʦʙʮʽ ʽ ʚʧʨʦʚʘʜʞʝʥʥʶ ʪʝʭʥʦʣʦʛʽʾ ʟʘʢʨʠʪʦʛʦ 

ʰʪʘʤʧʫʚʘʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʷ. 

ʉʧʽʣʴʥʦ ʟ ɺɸʊ çʊʷʞʧʨʝʩʩʤʘʰè ʚʠʛʦʪʦʚʣʝʥʠʡ ʰʪʘʤʧ ʟ ʛʽʜʨʦʙʣʦʢʦʤ 

ʧʨʦʪʠʪʠʩʢʦʤ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟʘʢʨʠʪʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʚʠʨʦʙʽʚ ʥʘ 

ʫʥʽʚʝʨʩʘʣʴʥʦʤʫ ʧʨʝʩʽ. ʊʘʢʠʡ ʰʪʘʤʧ ʚʩʪʘʥʦʚʣʝʥʠʡ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʢʘʬʝʜʨʠ ʥʘ 

ʢʨʠʚʦʰʠʧʥʦ-ʢʦʣʽʥʥʦʤʫ ʧʨʝʩʽ ʂ0032 [127]. 

ʆʩʦʙʣʠʚʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʰʪʘʤʧʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʟʘʚʜʷʢʠ 

ʧʦʩʣʽʜʦʚʥʦʤʫ ʧʦʻʜʥʘʥʥʶ ʦʧʝʨʘʮʽʡ ʚʠʩʘʜʢʠ ʽ ʚʠʜʘʚʣʶʚʘʥʥʷ ʤʦʞʥʘ 

ʚʠʛʦʪʦʚʠʪʠ ʧʦʢʦʚʢʠ ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ, ʪʦʙʪʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʧʝʨʝʜʙʘʯʝʥʘ 

ʤʦʞʣʠʚʽʩʪʴ ʟʤʠʢʘʥʥʷ ʨʦʟʥʽʤʥʦʾ ʤʘʪʨʠʮʽ ʧʽʩʣʷ ʤʦʤʝʥʪʫ ʟʘʪʽʢʘʥʥʷ ʤʝʪʘʣʫ ʚ ʾʾ 

ʧʦʨʦʞʥʠʥʫ, ʧʨʠ ʮʴʦʤʫ ʭʽʜ ʥʠʞʥʴʦʾ ʧʽʚʤʘʪʨʠʮʽ ʩʪʘʥʦʚʠʪʴ ȹ=ʅ0-ʅ1  

(ʨʠʩ. 1.12) [126]. 

 

 

 

ʈʠʩʫʥʦʢ 1.12 ï ʉʭʝʤʠ ʟʘʢʨʠʪʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʟ ʧʦʩʣʽʜʦʚʥʠʤ 

ʧʦʻʜʥʘʥʥʷʤ ʦʧʝʨʘʮʽʡ ʚʠʩʘʜʢʠ ʽ ʚʠʜʘʚʣʶʚʘʥʥʷ  
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʧʦʢʦʚʢʠ 

ʢʦʨʧʫʩʫ ʢʫʣʴʦʚʦʾ ʦʧʦʨʠ ʟʽ ʩʪʘʣʽ 45. ʐʪʘʤʧʫʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʚ ʛʘʨʷʯʦʤʫ 

ʩʪʘʥʽ (ʊ=1150Á ʉ). ʇʝʨʝʭʽʜ ʥʘ ʟʘʢʨʠʪʝ ʰʪʘʤʧʫʚʘʥʥʷ ʜʣʷ ʜʘʥʦʾ ʧʦʢʦʚʢʠ 

ʟʤʝʥʰʫʻ ʚʠʪʨʘʪʫ ʤʝʪʘʣʫ ʥʘ 60 ʛ. ʟʘʚʜʷʢʠ ʚʠʢʣʶʯʝʥʥʶ ʦʙʣʦʶ ʽ ʥʘ 40 ʛ. 

ʟʘʚʜʷʢʠ ʟʤʝʥʰʝʥʥʶ ʧʨʠʧʫʩʢʽʚ ʽ ʥʘʧʫʩʢʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʤʘʩʽ ʧʦʢʦʚʢʠ (ʟʘ 

ʥʦʚʦʶ ʪʝʭʥʦʣʦʛʽʻʶ) 0,36 ʢʛ. ʝʢʦʥʦʤʽʷ ʤʝʪʘʣʫ ʩʪʘʥʦʚʠʪʴ 22%. ʈʦʟʨʦʙʣʝʥʘ 

ʪʝʭʥʦʣʦʛʽʷ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ ʰʪʘʤʧʫʚʘʥʥʷ ʢʦʨʧʫʩʽʚ ʢʫʣʴʦʚʠʭ ʦʧʦʨ 

ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ ʽ ʜʣʷ ʧʦʢʦʚʦʢ ʧʦʜʽʙʥʦʶ ʢʦʥʬʽʛʫʨʘʮʽʾ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʨʦʙʦʪʽ D. J. Lee [129] ʧʦʢʘʟʘʥʦ, ʱʦ ʫ 

ʢʦʤʙʽʥʦʚʘʥʦʤʫ ʟʚʦʨʦʪʥʦ-ʧʨʷʤʦʤʫ ʚʠʜʘʚʣʶʚʘʥʥʽ ʟ ʙʦʢʦʚʦʶ ʧʦʜʘʯʝʶ 

ʟ'ʷʚʣʷʻʪʴʩʷ ʪʘʢʠʡ ʜʝʬʝʢʪ, ʷʢ ʪʨʽʱʠʥʦʫʪʚʦʨʝʥʥʷ (ʨʠʩ. 1.13). ʎʝʡ ʜʝʬʝʢʪ 

ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʧʨʦʜʫʢʪʘʭ ʟ ʥʝʚʝʣʠʢʦʶ ʪʦʚʱʠʥʦʶ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʧʨʦʙʠʪʠ, ʽ 

ʟʘʚʜʘʻ ʰʢʦʜʠ ʪʦʯʥʦʩʪʽ ʨʦʟʤʽʨʽʚ ʪʘ ʟʤʝʥʰʝʥʥʶ ʤʘʪʝʨʽʘʣʴʥʠʭ ʚʪʨʘʪ. ɼʝʬʝʢʪ 

ʧʦʪʦʢʫ, ʷʢʠʡ ʚʠʥʠʢʘʻ ʚ ʧʦʨʰʥʝʚʦʤʫ ʰʪʠʬʪʽ, ʤʘʻ ʧʦʛʘʥʠʡ ʚʧʣʠʚ ʥʘ ʤʽʮʥʽʩʪʴ 

ʪʘ ʪʝʨʪʷ ʨʦʙʦʪʠ ʧʦʨʰʥʝʚʦʛʦ ʰʪʠʬʪʘ. ʊʦʤʫ ʚʘʞʣʠʚʦ ʧʝʨʝʜʙʘʯʠʪʠ ʪʘ ʟʘʧʦʙʽʛʪʠ 

ʜʝʬʝʢʪʫ ʥʘ ʨʘʥʥʽʡ ʩʪʘʜʽʾ ʨʦʟʨʦʙʢʠ ʧʨʦʮʝʩʫ. ʅʘʡʢʨʘʱʠʤ ʩʧʦʩʦʙʦʤ, ʷʢʠʡ ʤʦʞʝ 

ʫʩʫʥʫʪʠ ʜʝʬʝʢʪʦʫʪʚʦʨʝʥʥʷ, ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʦʩʦʙʽʚ ʨʝʛʫʣʶʚʘʥʥʷ ʢʽʥʝʤʘʪʠʢʠ 

ʧʨʦʮʝʩʫ ʥʘ ʦʩʥʦʚʽ ʨʫʭʦʤʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. ʎʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʧʦʥʫʻ ʥʦʚʽ 

ʧʨʦʮʝʩʠ, ʷʢʽ ʤʦʞʫʪʴ ʟʘʧʦʙʽʛʪʠ ʧʦʷʚʽ ʜʝʬʝʢʪʫ. ʇʦʪʽʤ ʨʝʟʫʣʴʪʘʪʠ 

ʧʦʨʽʚʥʶʶʪʴʩʷ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʜʣʷ ʚʝʨʠʬʽʢʘʮʽʾ. ʎʽ ʨʝʟʫʣʴʪʘʪʠ 

ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʙʨʝ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. 

ʐʪʘʤʧʫʚʘʥʥʷ ʢʦʥʽʯʥʦʾ ʧʝʨʝʜʘʯʽ ʤʘʻ ʜʝʢʽʣʴʢʘ ʧʝʨʝʚʘʛ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ 

ʟʚʠʯʘʡʥʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʟʫʙʮʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʮʝʩʫ ʨʽʟʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, 

ʚʽʥ ʟʥʠʞʫʻ ʤʘʪʝʨʽʘʣʴʥʫ ʚʪʨʘʪʫ ʪʘ ʚʠʨʦʙʥʠʯʠʡ ʩʪʨʦʢ, ʘ ʪʘʢʦʞ ʤʘʻ ʧʝʨʝʚʘʛʫ ʫ 

ʧʦʣʽʧʰʝʥʥʽ ʷʢʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʚ ʧʦʪʦʮʽ ʧʣʘʩʪʠʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ 

ʟʫʙʮʷʭ ʧʝʨʝʜʘʯ. ɿʘʛʘʣʦʤ, ʰʪʘʤʧʫʚʘʥʥʷ ʧʝʨʝʜʘʯ ʤʘʻ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʢʣʶʯʘʻ ʧʦʧʝʨʝʜʥʻ ʽ ʢʽʥʮʝʚʝ ʬʦʨʤʫʚʘʥʥʷ 

ʚʥʘʩʣʽʜʦʢ ʛʝʦʤʝʪʨʠʯʥʦʾ ʩʢʣʘʜʥʦʩʪʽ ʧʨʦʬʽʣʶ ʟʫʙʘ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʽʩʥʫʻ 

ʙʘʛʘʪʦ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʧʽʜʭʦʜʽʚ ʜʣʷ ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ 

ʜʠʟʘʡʥʫ, ʘ ʪʘʢʦʞ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʧʦʚ'ʷʟʘʥʦʾ ʟ ʷʢʽʩʪʶ, ʧʽʩʣʷ 
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ʬʦʨʤʫʚʘʥʥʷ ʟ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʄʉɽ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ 

ʩʢʣʘʜʥʦʧʨʦʬʽʣʴʦʚʘʥʠʭ ʜʝʪʘʣʝʡ ʪʠʧʫ ʢʦʥʫʩ ʫ ʜʦʩʣʽʜʞʝʥʥʽ Y. K. Lee [130] ʥʘ 

ʦʩʥʦʚʽ ʧʦʙʫʜʦʚʠ ʪʨʠʚʠʤʽʨʥʦʾ ʤʦʜʝʣʽ ʚʩʪʘʥʦʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʜʝʬʝʢʪʦʫʪʚʦʨʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʥʝʟʘʧʦʚʥʝʥʥʷ ʢʫʪʘ ʽʥʩʪʨʫʤʝʥʪʫ (ʨʠʩ. 1.14). ɼʣʷ 

ʫʩʫʥʝʥʥʷ ʜʝʬʝʢʪʫ ʥʝʟʘʧʦʚʥʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʟʤʽʥʠ ʛʝʦʤʝʪʨʽʾ 

ʽʥʩʪʨʫʤʝʥʪʫ ʚ ʧʨʦʮʝʩʽ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ. ʈʦʟʨʦʙʣʝʥʘ ʪʘ 

ʟʘʩʪʦʩʦʚʘʥʘ ʝʬʝʢʪʠʚʥʘ ʩʠʩʪʝʤʘ ʛʝʥʝʨʘʮʽʾ ʩʽʪʢʠ ʜʣʷ ʛʝʥʝʨʫʚʘʥʥʷ ʧʦʯʘʪʢʦʚʦʾ 

ʰʝʩʪʠʛʨʘʥʥʦʾ ʩʪʨʫʢʪʫʨʠ ʩʽʪʯʘʩʪʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʜʣʷ ʨʝʤʦʥʪʫ ʧʦʙʫʜʦʚʘʥʦʾ  

 

 
                                         ʘ                                             ʙ  

 

ʈʠʩʫʥʦʢ 1.13 ï ɼʝʬʝʢʪʦʫʪʚʦʨʝʥʥʷ ʧʨʠ ʟʚʦʨʦʪʥʦïʧʨʷʤʦʤʫ 

ʚʠʜʘʚʣʶʚʘʥʥʽ (ʘ) ʪʘ ʢʽʥʝʤʘʪʠʯʥʠʡ ʩʧʦʩʽʙ ʜʣʷ ʫʩʫʥʝʥʥʷ ʜʝʬʝʢʪʫ (ʙ) 

 

 
       ʘ        ʙ  

 

ʈʠʩʫʥʦʢ 1.14 ï ʆʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʧʨʠ ʚʠʜʘʚʣʶʚʘʥʥʽ 

ʢʦʥʽʯʥʠʭ ʜʝʪʘʣʝʡ ʟ ʜʝʬʝʢʪʦʫʪʚʦʨʝʥʥʷʤ ʫ ʚʠʛʣʷʜʽ ʥʝʟʘʧʦʚʥʝʥʥʷ ʚʝʨʭʥʽʭ (ʘ) ʪʘ 

ʥʠʞʥʽʭ (ʙ) ʢʫʪʽʚ 
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ʰʝʩʪʠʛʨʘʥʥʦʾ ʩʽʪʢʠ, ʢʦʣʠ ʚʦʥʘ ʥʘʜʤʽʨʥʦ ʚʠʨʘʞʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʘʥʘʣʽʟʫ 

ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ. ʆʪʨʠʤʘʥʘ ʟ ʩʠʤʫʣʷʮʽʾ ʩʭʝʤʘ ʟʯʝʧʣʝʥʥʷ ʪʘ ʧʝʨʝʩʪʘʥʦʚʢʠ 

ʚʠʷʚʠʣʘʩʷ ʝʬʝʢʪʠʚʥʦʶ ʜʣʷ ʪʦʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʨʠʚʠʤʽʨʥʦʾ ʧʨʦʙʣʝʤʠ 

ʰʪʘʤʧʫʚʘʥʥʷ ʢʦʥʽʯʥʦʾ ʧʝʨʝʜʘʯʽ. ɿ ʩʠʤʫʣʷʮʽʾ ʚʠʭʽʜʥʦʛʦ ʢʦʨʧʫʩʫ ʢʦʥʩʪʨʫʢʮʽʾ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʦʜʠʬʽʢʦʚʘʥʫ ʢʦʥʩʪʨʫʢʮʽʶ ʽʟ ʜʦʜʘʪʢʦʚʠʤ ʥʠʞʥʽʤ ʰʪʠʬʪʦʤ 

ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʟʫʙʥʦʾ ʱʽʪʢʠ ʟʫʙʘ. ʆʙʯʠʩʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʦʚʦʛʦ ʜʠʟʘʡʥʫ 

ʧʦʨʽʚʥʶʶʪʴʩʷ ʟ ʧʦʯʘʪʢʦʚʠʤ ʜʠʟʘʡʥʦʤ ʢʦʨʧʫʩʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʙʫʣʦ ʧʦʢʘʟʘʥʦ, 

ʱʦ ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʜʠʟʘʡʥ ʟ ʜʦʜʘʪʢʦʚʠʤ ʥʠʞʥʽʤ ʰʪʠʬʪʦʤ ʟʘʙʝʟʧʝʯʫʻ ʢʨʘʱʫ 

ʟʫʧʠʥʢʫ ʟʫʙʥʦʾ ʧʦʨʦʞʥʠʥʠ. 

ɺ ʨʦʙʦʪʽ Da-wei ZHANG ʪʘ ʩʧʽʚʘʚʪʦʨʽʚ [131] ʜʦʩʣʽʜʞʝʥʦ ʜʝʬʦʨʤʘʮʽʡʥʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʝʭʨʝʩʥʦʛʦ ʢʣʘʧʘʥʫ ʟ ʘʣʶʤʽʥʽʶ ʧʽʜ 

ʙʘʛʘʪʦʰʘʨʦʚʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʤʝʪʦʜʦʤ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʙʘʛʘʪʦʧʦʪʦʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʧʝʨʝʭʨʝʩʥʦʛʦ ʢʣʘʧʘʥʘ ʽʩʥʫʶʪʴ ʯʦʪʠʨʠ ʰʘʙʣʦʥʠ ʜʝʬʦʨʤʘʮʽʾ, ʪʘʢʽ ʷʢ 

ʬʦʨʩʫʚʘʥʥʷ ʥʘʧʨʫʞʝʥʥʷ, ʚʽʜʜʘʣʝʥʝ ʚʠʜʘʚʣʶʚʘʥʥʷ, ʧʝʨʝʜʥʷ ʚʠʜʘʚʣʶʚʘʥʥʷ ʪʘ 

ʟʚʦʨʦʪʥʝ ʙʦʢʦʚʝ ʚʠʜʘʚʣʶʚʘʥʥʷ; ʦʜʠʥ ʘʙʦ ʢʽʣʴʢʘ ʰʘʙʣʦʥʽʚ ʚʠʥʠʢʘʶʪʴ ʥʘ 

ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʬʦʨʤʫʚʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʰʣʷʭʫ ʟʘʚʘʥʪʘʞʝʥʥʷ. ɺʟʘʛʘʣʽ, 

ʛʦʣʦʚʥʦʶ ʬʦʨʤʦʶ ʜʝʬʦʨʤʘʮʽʾ ʻ ʚʠʜʘʚʣʶʚʘʥʥʷ ʘʙʦ ʟʚʦʨʦʪʥʝ ʚʠʜʘʚʣʶʚʘʥʥʷ ʥʘ 

ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ; ʦʩʥʦʚʥʘ ʬʦʨʤʘ ʜʝʬʦʨʤʘʮʽʾ ï ʮʝ ʚʽʜʜʘʣʝʥʝ ʚʠʜʘʚʣʶʚʘʥʥʷ 

ʥʘ ʧʨʦʤʽʞʥʽʡ ʩʪʘʜʽʾ, ʘ ʥʘ ʢʽʥʮʝʚʽʡ ʩʪʘʜʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʩʪʘʚʘʥʥʷ 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʪʘ ʨʘʜʽʘʣʴʥʦ-ʧʨʷʤʝ ʚʠʜʘʚʣʶʚʘʥʥʷ. ʇʽʜ ʯʘʩ ʧʨʦʮʝʩʫ 

ʬʦʨʤʫʚʘʥʥʷ ʥʘ ʛʦʣʦʚʥʽʡ ʧʦʚʝʨʭʥʽ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ ʚʠʥʠʢʘʶʪʴ ʜʚʘ 

ʜʝʬʝʢʪʠ, ʪʘʢʽ ʷʢ ʦʙʤʝʨʟʘʥʥʷ ʥʘʚʢʦʣʦ ʧʝʨʬʦʨʘʪʦʨʘ ʪʘ ʢʦʨʦʪʢʝ ʥʘʧʦʚʥʝʥʥʷ ʥʘ 

ʥʘʚʘʥʪʘʞʝʥʥʽ ʛʦʣʦʚʠ. ɼʣʷ ʧʦʣʽʧʰʝʥʥʷ ʟʘʧʦʚʥʝʥʥʷ ʧʦʨʦʞʥʠʥʠ ʽ ʟʤʝʥʰʝʥʥʷ 

ʫʪʚʦʨʝʥʥʷ ʜʝʬʝʢʪʽʚ, ʜʝʬʦʨʤʘʮʽʷ ʙʦʢʦʚʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʟʙʽʣʴʰʝʥʘ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʪʘ ʧʨʦʤʽʞʥʦʤʫ ʝʪʘʧʘʭ, ʘ ʜʝʬʦʨʤʘʮʽʷ ʬʦʨʚʘʨʜʥʦʛʦ 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʥʘ ʢʽʥʮʝʚʽʡ ʩʪʘʜʽʾ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʤʝʥʰʝʥʘ ʘʙʦ ʫʩʫʥʝʥʘ.  

ʋ ʜʦʩʣʽʜʞʝʥʥʽ Young Suk Kim ʪʘ ʩʧʽʚʘʚʪʦʨʽʚ [132] ʟʘʩʪʦʩʦʚʘʥʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʘʥʘʣʽʟʫ ʩʠʣʦʚʦʛʦ ʨʝʞʠʤʫ ʧʨʦʮʝʩʽʚ 

ʧʨʷʤʦʛʦ, ʨʘʜʽʘʣʴʥʦïʧʨʷʤʦʛʦ, ʟʚʦʨʦʪʥʦ-ʧʨʷʤʦʛʦ ʽ ʢʦʤʙʽʥʦʚʘʥʦʛʦ 
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ʚʠʜʘʚʣʶʚʘʥʥʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʽʟʥʠʭ ʚʠʨʦʙʽʚ (ʨʠʩ. 1.15). ʇʨʠ ʦʪʨʠʤʘʥʥʽ 

ʩʢʣʘʜʥʦʧʨʦʬʽʣʴʦʚʘʥʠʭ ʚʠʨʦʙʽʚ ʚʠʥʠʢʘʻ ʜʝʬʝʢʪʦʫʪʚʦʨʝʥʥʷ ʪʘ ʚʝʣʠʢʽ ʩʠʣʦʚʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ɼʣʷ ʫʩʫʥʝʥʥʷ ʮʠʭ ʧʨʦʙʣʝʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʜʚʘ ʚʠʜʠ 

ʧʦʣʽʧʰʝʥʥʷ ʧʨʦʮʝʩʫ, ʟʚʠʯʘʡʥʠʡ ʪʘ ʧʦʣʽʧʰʝʥʥʷ. ʇʝʨʰʠʤ ʚʘʨʽʘʥʪʦʤ ʜʣʷ 

ʟʥʠʞʝʥʥʷ ʩʠʣʠ ʜʝʬʦʨʤʫʚʘʥʥʷ, ʥʘ ʜʫʤʢʫ ʘʚʪʦʨʽʚ, ʻ ʟʤʝʥʰʝʥʥʷ ʦʙôʻʤʫ 

ʟʘʛʦʪʦʚʢʠ. ʇʨʦʪʝ ʪʘʢʠʡ ʩʧʦʩʽʙ ʻ ʥʝʨʘʮʽʦʥʘʣʴʥʠʤ ʫ ʚʠʧʘʜʢʫ ʦʪʨʠʤʘʥʥʷ ʪʦʯʥʠʭ 

ʚʠʨʦʙʽʚ. ɹʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʤ ʧʦʣʽʧʰʝʥʥʷʤ ʻ ʟʘʤʽʥʘ ʪʨʘʜʠʮʽʡʥʠʭ ʩʧʦʩʦʙʽʚ 

ʚʠʜʘʚʣʶʚʘʥʥʷʤ ʥʘ ʢʦʤʙʽʥʦʚʘʥʽ. 

 

 

   ʘ      ʙ  

 
     ʚ          ʛ 
 

ʈʠʩʫʥʦʢ 1.15 ï ʈʘʮʽʦʥʘʣʴʥʽ ʩʧʦʩʦʙʠ ʚʠʜʘʚʣʶʚʘʥʥʷ 

ʩʢʣʘʜʥʦʧʨʦʬʽʣʴʦʚʘʥʠʭ ʚʠʨʦʙʽʚ: ʧʨʷʤʝ ʚʠʜʘʚʣʶʚʘʥʥʷ (ʘ), ʩʫʤʽʱʝʥʝ 

ʨʘʜʽʘʣʴʥʦïʧʨʷʤʝ ʚʠʜʘʚʣʶʚʘʥʥʷ (ʙ), ʢʦʤʙʽʥʦʚʘʥʝ ʚʠʜʘʚʣʶʚʘʥʥʷ ʥʘ ʦʧʨʘʚʮʽ 

(ʚ,ʛ) 

 

ʆʪʨʠʤʘʥʥʷ ʩʢʣʘʜʥʦʧʨʦʬʽʣʴʦʚʘʥʠʭ ʚʠʨʦʙʽʚ ʫ ʧʣʘʚʘʶʯʠʭ ʤʘʪʨʠʮʷʭ ï ʱʝ 

ʦʜʠʥ ʟ ʤʦʞʣʠʚʠʭ ʩʧʦʩʦʙʽʚ ʟʤʝʥʰʝʥʥʷ ʜʝʬʝʢʪʽʚ ʪʘ ʩʠʣʠ ʧʨʦʮʝʩʫ. ɺ ʨʦʙʦʪʽ 

[133] ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ 

ʜʝʪʘʣʝʡ ʪʠʧʫ ʨʽʟʥʦʪʦʚʱʠʥʥʦʛʦ ʩʪʘʢʘʥʫ ʟ ʬʣʘʥʮʷʤ (ʨʠʩ. 1.16) ʧʨʠ ʟʚʠʯʘʡʥʦʤʫ 
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ʢʦʤʙʽʥʦʚʘʥʦʤʫ ʚʠʜʘʚʣʶʚʘʥʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʽʜʜʽʣʝʥʥʷ ʯʘʩʪʠʥʠ ʜʝʪʘʣʽ ʚʽʜ 

ʟʘʛʦʪʦʚʢʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʫʭʦʤʠʭ ʤʘʪʨʠʮʴ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʩʫʮʽʣʴʥʽ 

ʜʝʪʘʣʽ ʙʝʟ ʜʦʢʣʘʜʘʥʥʷ ʙʽʣʴʰʦʾ ʩʠʣʠ. ʂʨʽʤ ʪʦʛʦ, ʘʚʪʦʨʠ ʜʘʶʪʴ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟʽ 

ʰʚʠʜʢʽʩʥʦʛʦ ʨʝʞʠʤʫ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ. 

 
 

 

 

 

 

 
  ʘ         ʙ 

ʈʠʩʫʥʦʢ 1.16 ï ʉʭʝʤʘ ʧʨʦʮʝʩʫ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ (ʘ) ʪʘ 

ʧʦʝʪʘʧʥʽʡ ʬʦʨʤʦʟʤʽʥʽ ʟʘʛʦʪʦʚʢʠ ʚ ʨʫʭʦʤʦʤʫ ʽʥʩʪʨʫʤʝʥʪʽ (ʙ) 

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʟʦʪʝʨʤʽʯʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʩʢʣʘʜʥʦʧʨʦʬʽʣʴʦʚʘʥʠʭ ʜʝʪʘʣʝʡ ʟʘ ʜʝʢʽʣʴʢʘ ʧʝʨʝʭʦʜʽʚ ʰʪʘʤʧʦʚʢʠ (ʨʠʩ. 1.17) 

ʨʦʟʰʠʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʦʙôʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʪʘ ʥʦʤʝʥʢʣʘʪʫʨʫ 

ʦʪʨʠʤʫʚʘʥʠʭ ʚʠʨʦʙʽʚ [134].  

ɺ ʨʦʙʦʪʽ [135] ʘʚʪʦʨʠ ʧʨʦʚʦʜʠʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʠʭ 

ʚʠʨʦʙʽʚ ʧʽʜʚʠʱʝʥʦʾ ʩʢʣʘʜʥʦʩʪʽ ʚ ʷʢʠʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʝʬʝʢʪʦʫʪʚʦʨʝʥʥʷ ʫ 

ʚʠʛʣʷʜʽ ʫʪʷʛʥʝʥʥʷ, ʜʘʶʪʴ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʦʧʪʠʤʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʫʩʫʥʝʥʥʷ ʜʝʬʝʢʪʫ (ʨʠʩ. 1.18) ʪʘ ʧʦʢʘʟʫʶʪʴ ʭʦʨʦʰʫ 

ʫʟʛʦʜʞʝʥʽʩʪʴ ʤʝʭʘʥʽʯʥʠʭ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ɺ ʨʦʙʦʪʽ Yanling Ma ʪʘ ʽʥʰʠʭ [136] ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʽ ʧʦʨʦʞʥʠʩʪʽ  
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ʈʠʩʫʥʦʢ 1.17 ï ɯʟʦʪʝʨʤʽʯʥʝ ʚʠʜʘʚʣʶʚʘʥʥʷ ʜʝʪʘʣʝʡ ʟʘ ʧʝʨʰʠʡ (ʘ), 

ʜʨʫʛʠʡ (ʙ) ʧʝʨʝʭʦʜʠ ʪʘ ʧʦʝʪʘʧʥʘ ʬʦʨʤʦʟʤʽʥʘ ʟʘʛʦʪʦʚʢʠ (ʚ) 

 
 

 

 

 
ʘ ʙ 

 

ʈʠʩʫʥʦʢ 1.18 ï ʉʭʝʤʘ ʽʟʦʪʝʨʤʽʯʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʜʝʪʘʣʝʡ ʧʽʜʚʠʱʝʥʦʾ 

ʩʢʣʘʜʥʦʩʪʽ (ʘ) ʪʘ ʧʦʷʚʘ ʜʝʬʝʢʪʦʫʪʚʦʨʝʥʥʷ (ʙ) 
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ʰʝʩʪʝʨʥʽ-ʚʘʣʠ ʩʬʦʨʤʦʚʘʥʽ ʟ ʢʦʥʬʽʛʫʨʘʮʽʻʶ ʨʘʜʽʘʣʴʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ, ʱʦ 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʽʤʝʨʽʚ. ʇʨʦʮʝʩ ʙʫʚ ʢʚʘʣʽʬʽʢʦʚʘʥʠʡ ʟ 

ʚʠʟʥʘʯʝʥʥʷʤ ʣʽʤʽʪʽʚ ʬʦʨʤʫʚʘʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʟ ʧʦʩʠʣʘʥʥʷʤ ʥʘ ʪʨʠ ʪʠʧʦʚʠʭ 

ʰʣʷʭʠ ʟʘʚʘʥʪʘʞʝʥʥʷ (ʽʩʪʦʨʽʾ ʽʥʞʝʢʮʽʾ ʪʘ ʪʠʩʢʫ). ʌʦʨʤʫʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʦʩʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʧʨʦʮʝʜʫʨ ʪʘ ʟʘʩʦʙʽʚ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ 

ʛʝʨʤʝʪʠʯʥʽʩʪʴ. ʊʚʝʨʜʠʡ ʥʽʪʨʠʣ (ʛʫʤʘ) ʢʨʘʱʝ ʚʠʢʦʥʫʻ ʨʦʣʴ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ 

ʛʝʨʤʝʪʠʟʫʻ, ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʦʨʦʞʥʠʥʥʠʭ ʰʝʩʪʝʨʝʥʴ, ʥʽʞ ʧʦʣʽʝʪʠʣʝʥ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ ʜʦʮʽʣʴʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʧʦʨʦʞʥʠʩʪʠʭ ʰʝʩʪʝʨʝʥ-ʚʘʣʽʚ, 

ʨʝʪʝʣʴʥʦ ʨʦʟʨʦʙʣʝʥʠʤʠ ʪʘ ʢʦʥʪʨʦʣʴʦʚʘʥʠʤʠ. ʇʨʦʪʝ ʥʘ ʦʩʪʘʥʥʴʦʤʫ ʝʪʘʧʽ 

ʥʝʦʙʭʽʜʥʠʡ ʥʘʙʘʛʘʪʦ ʚʠʱʠʡ ʪʠʩʢ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʬʦʨʤʫʚʘʥʥʷ ʟʫʙʘ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʢʠ ʤʦʞʝ ʩʫʪʪʻʚʦ ʟʤʝʥʰʠʪʠ ʚʘʨʪʽʩʪʴ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʦʚʩʪʦʩʪʽʥʥʠʭ ʪʨʫʙʯʘʩʪʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟ ʧʦʨʦʞʥʠʩʪʠʤʠ 

ʚʪʦʨʠʥʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʬʣʘʥʮʽ ʟ ʛʝʦʤʝʪʨʽʻʶ ʟʫʙʽʚ. 

ʋʩʢʣʘʜʥʝʥʥʷ ʰʪʘʤʧʦʚʦʛʦ ʦʩʥʘʱʝʥʥʷ ʻ ʱʝ ʦʜʥʠʤ ʩʧʦʩʦʙʦʤ ʦʪʨʠʤʘʥʥʷ 

ʜʝʪʘʣʝʡ ʙʽʣʴʰ ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ ʙʝʟ ʜʝʬʝʢʪʦʫʪʚʦʨʝʥʥʷ (ʨʠʩ. 1.19, ʘ-ʚ) [137]. 

ʈʦʟʨʦʙʣʝʥʘ ʥʦʚʘ ʢʦʥʩʪʨʫʢʮʽʷ ʰʪʘʤʧʫ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʜʝʪʘʣʽ ʪʠʧʫ 

ʰʝʩʪʝʨʥʽ ʤʝʪʦʜʘʤʠ ʟʘʢʨʠʪʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ. ʉʭʝʤʘ ʰʪʘʤʧʦʚʦʛʦ ʦʩʥʘʱʝʥʥʷ 

(ʜʠʚ. ʨʠʩ. 1.19, ʛ, ʜ) ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʘ ʷʢ ʚ ʨʫʭʦʤʠʭ, ʪʘʢ ʽ ʩʪʘʮʽʦʥʘʨʥʠʭ 

ʤʘʪʨʠʮʷʭ. 

ʋ ʚʽʪʯʠʟʥʷʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʦʰʠʨʝʥʽ ʜʝʪʘʣʽ ʪʠʧʫ ʬʣʘʥʮʽʚ. ʊʘʢʽ ʜʝʪʘʣʽ 

ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʟʦʢʨʝʤʘ ʚ 

ʘʨʤʘʪʫʨʦʙʫʜʫʚʘʥʥʽ. 

ʅʦʤʝʥʢʣʘʪʫʨʘ ʜʝʪʘʣʝʡ ʪʠʧʫ ʬʣʘʥʮʽʚ ʜʦʩʠʪʴ ʰʠʨʦʢʘ. ʊʨʘʜʠʮʽʡʥʠʤ 

ʤʝʪʦʜʦʤ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘʢʠʭ ʜʝʪʘʣʝʡ ʻ ʰʪʘʤʧʫʚʘʥʥʷ ʫ ʚʽʜʢʨʠʪʠʭ ʰʪʘʤʧʘʭ. 

ɻʦʣʦʚʥʽ ʧʝʨʝʚʘʛʠ ʮʴʦʛʦ ʤʝʪʦʜʫ - ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʤʦʞʣʠʚʽʩʪʴ 

ʦʪʨʠʤʘʥʥʷ ʱʦʜʦ ʪʦʯʥʠʭ ʧʦʢʦʚʦʢ ʧʨʦʩʪʦʾ ʬʦʨʤʠ. ʆʜʥʘʢ ʜʘʥʠʡ ʤʝʪʦʜ ʤʘʻ ʨʷʜ 

ʥʝʜʦʣʽʢʽʚ: - ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʤʝʪʘʣʫ ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ ʦʙʣʦʶ ʽ ʚʝʣʠʢʠʭ 

ʧʨʠʧʫʩʢʽʚ ʽ ʥʘʧʫʩʢʽʚ (ʥʠʟʴʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʘʣʫ). ʏʝʨʝʟ 

ʥʘʷʚʥʽʩʪʴ ʦʙʣʦʷ ʟʙʽʣʴʰʫʻʪʴʩʷ ʩʠʣʘ ʜʝʬʦʨʤʫʚʘʥʥʷ ʽ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʮʽʾ ʦʙʨʽʟʢʠ; -ʜʫʞʝ ʚʠʩʦʢʽ ʚʠʪʨʘʪʠ ʧʨʠ  
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ʈʠʩʫʥʦʢ 1.19 ï ʆʪʨʠʤʘʥʥʷ ʜʝʪʘʣʝʡ ʪʠʧʫ ʰʝʩʪʝʨʥʷ ʚ ʟʘʢʨʠʪʠʭ ʰʪʘʤʧʘʭ: 

ʩʭʝʤʘ ʟʘʢʨʠʪʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ (ʘ), ʟʘʛʦʪʦʚʢʘ (ʙ), ʦʪʨʠʤʘʥʠʡ ʥʘʧʽʚʬʘʙʨʠʢʘʪ 

(ʚ), ʩʭʝʤʘ ʰʪʘʤʧʦʚʦʛʦ ʦʩʥʘʱʝʥʥʷ ʟ ʨʽʟʥʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ (ʛ,ʜ) 
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ʚʠʨʦʙʥʠʮʪʚʽ ʜʝʪʘʣʝʡ ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ (ʪʠʧʫ ʭʨʝʩʪʦʚʠʥ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ, 

ʩʫʮʽʣʴʥʠʭ ʽ ʧʦʨʦʞʥʠʩʪʠʭ ʤʘʪʦʯʠʥ ʟ ʧʝʨʠʬʝʨʽʡʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʫ ʚʠʛʣʷʜʽ 

ʨʝʙʝʨ, ʚʽʜʨʦʩʪʢʽʚ, ʚʠʩʪʫʧʽʚ ʪʘ ʽʥ.) ʯʝʨʝʟ ʚʠʩʦʢʫ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʧʦʜʘʣʴʰʦʾ 

ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ. 

ʋ ʨʦʙʦʪʽ Jilai Wang ʪʘ ʽʥʰʠʭ [138] ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʬʝʢʪʫ. ʋ ʤʽʢʨʦʬʦʨʤʫʚʘʥʥʽ ʷʢʽʩʪʴ ʤʽʢʨʦʯʘʩʪʠʥʦʢ ʻ ʦʜʥʽʻʶ ʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʙʣʝʤ. ʉʢʣʘʜʘʥʥʷ, ʚʠʢʣʠʢʘʥʝ ʥʝʥʦʨʤʘʣʴʥʠʤ ʧʦʪʦʢʦʤ 

ʤʘʪʝʨʽʘʣʫ, ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʜʝʬʝʢʪʽʚ, ʩʧʨʠʯʠʥʝʥʠʭ ʧʦʪʦʢʦʤ 

ʧʨʦʮʝʩʫ ʤʘʢʨʦʬʦʨʤʫʚʘʥʥʷ. ɯʜʝʥʪʠʬʽʢʦʚʘʥʠʡ ʤʝʭʘʥʽʟʤ ʬʦʨʤʫʚʘʥʥʷ ʜʝʬʝʢʪʽʚ, 

ʚʠʢʣʠʢʘʥʠʭ ʧʦʪʦʢʦʤ ʚ ʧʨʦʮʝʩʽ ʤʘʢʨʦʬʦʨʤʫʚʘʥʥʷ, ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʪʘʢ ʟʚʘʥʽ 

ʨʦʟʤʽʨʥʽ ʝʬʝʢʪʠ, ʢʦʣʠ ʨʦʟʤʽʨ ʯʘʩʪʠʥʠ ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ ʤʽʢʨʦ ʤʘʩʰʪʘʙʫ. ʊʦʤʫ 

ʥʝʦʙʭʽʜʥʦ ʚʠʚʯʠʪʠ ʚʧʣʠʚ ʨʦʟʤʽʨʥʠʭ ʝʬʝʢʪʽʚ ʥʘ ʤʘʪʝʨʽʘʣ ʧʣʘʩʪʠʯʥʦʛʦ ʧʦʪʦʢʫ 

ʪʘ ʧʦʚʝʜʽʥʢʫ ʜʝʬʦʨʤʘʮʽʾ ʚ ʩʮʝʥʘʨʽʷʭ ʙʘʛʘʪʦʩʪʫʧʝʥʝʚʦʾ ʜʝʬʦʨʤʘʮʽʾ. ɼʣʷ 

ʚʠʚʯʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʬʦʨʤʫʚʘʥʥʷ ʜʝʬʝʢʪʽʚ, ʚʠʢʣʠʢʘʥʠʭ ʧʦʪʦʢʦʤ, ʩʠʤʫʣʷʮʽʷ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʽʤʽʪʘʮʽʾ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, 

ʨʦʟʨʦʙʣʝʥʦ ʙʘʛʘʪʦʰʘʨʦʚʝ ʬʦʨʤʫʚʘʥʥʷ. ɼʣʷ ʚʠʚʯʝʥʥʷ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʝʬʝʢʪʽʚ 

ʜʝʬʝʢʪʫ ʪʘ ʨʦʟʤʽʨʽʚ, ʱʦ ʚʠʢʣʠʢʘʶʪʴʩʷ ʧʦʪʦʢʦʤ, ʧʨʦʚʦʜʠʣʦʩʷ ʬʦʨʤʫʚʘʥʥʷ 

ʦʩʝʩʠʤʝʪʨʠʯʥʠʭ ʯʘʩʪʠʥ ʟ ʬʣʘʥʮʝʚʠʤʠ ʬʫʥʢʮʽʷʤʠ ʪʘ ʨʽʟʥʠʤʠ ʤʘʩʰʪʘʙʘʤʠ. 

ʊʘʢʦʞ ʚʠʷʚʣʝʥʦ ʧʦʚʝʜʽʥʢʫ ʤʽʢʨʦʩʪʨʫʢʪʫʨʠ ʪʘ ʧʣʘʩʪʠʯʥʦʛʦ ʧʦʪʦʢʫ 

ʜʝʬʦʨʤʦʚʘʥʠʭ ʯʘʩʪʠʥ. ʅʘ ʧʽʜʩʪʘʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ 

ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ, ʜʝʬʝʢʪʠ ʚ ʦʩʥʦʚʥʦʤʫ ʚʧʣʠʚʘʶʪʴ ʥʘ ʛʝʦʤʝʪʨʽʶ ʪʘ 

ʨʦʟʤʽʨʠ ʜʝʬʦʨʤʦʚʘʥʠʭ ʬʣʘʥʮʝʚʠʭ ʜʝʪʘʣʝʡ ʟʘʤʽʩʪʴ ʨʦʟʤʽʨʫ ʟʝʨʝʥ. ʆʜʠʥʦʯʥʦ 

ʟʝʨʥʦ ʟʘʟʥʘʻ ʙʽʣʴʰʠʭ ʥʘʧʨʫʞʝʥʴ ʪʘ ʦʙʤʝʞʝʥʴ, ʱʦ ʥʘʢʣʘʜʘʶʪʴʩʷ ʩʫʩʽʜʥʽʤʠ 

ʟʝʨʥʘʤʠ. ɼʣʷ ʛʘʨʘʥʪʫʚʘʥʥʷ ʩʫʤʽʩʥʦʩʪʽ ʰʪʘʤʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʟʝʨʥʦ ʦʪʨʠʤʘʻ 

ʙʽʣʴʰʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʤʘʪʝʨʽʘʣʫ ʧʣʘʩʪʠʯʥʦʛʦ ʧʦʪʦʢʫ, ʱʦ ʫ ʜʝʷʢʽʡ ʤʽʨʽ ʟʘʧʦʙʽʛʘʻ 

ʫʪʚʦʨʝʥʥʶ ʩʢʣʘʜʘʥʥʷ ʜʝʬʝʢʪʽʚ ʚʽʜ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ. ɼʣʷ ʤʘʪʝʨʽʘʣʽʚ ʟ 

ʜʨʽʙʥʠʤʠ ʟʝʨʥʘʤʠ ʜʝʬʦʨʤʦʚʘʥʽ ʯʘʩʪʠʥʠ ʤʘʶʪʴ ʩʪʨʫʤʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʛʝʦʤʝʪʨʽʾ ʪʘ ʩʪʨʫʢʪʫʨʽ ʜʝʪʘʣʽ, ʘʣʝ ʥʝʧʨʘʚʠʣʴʥʠʡ ʤʝʪʘʣʝʚʠʡ ʧʦʪʽʢ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʩʢʣʘʜʘʥʥʷ ʜʝʬʝʢʪʫ ʚʥʘʩʣʽʜʦʢ ʧʝʨʝʪʠʥʫ ʨʽʟʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʝʪʘʣʽ. ɼʣʷ 

ʯʘʩʪʠʥ ʟ ʛʨʫʙʠʤʠ ʟʝʨʥʘʤʠ ʥʝʤʘʻ ʚʠʜʠʤʠʭ ʣʽʥʽʡʥʠʭ ʧʦʪʦʢʽʚ ʯʝʨʝʟ ʢʽʣʴʢʘ 
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ʛʨʘʥʠʮʴ ʟʝʨʝʥ ʫ ʟʦʥʽ ʜʝʬʦʨʤʘʮʽʾ. ɿʤʝʥʰʝʥʥʷ ʩʢʣʘʜʥʠʭ ʜʝʬʝʢʪʽʚ ʦʙʫʤʦʚʣʝʥʦ 

ʚʝʣʠʢʦʶ ʜʝʬʦʨʤʘʮʽʻʶ, ʱʦ ʧʝʨʝʞʠʚʘʻ ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʟʝʨʥʦ, ʽ ʤʝʞʫ ʟʝʨʥʘ, ʱʦ 

ʙʣʦʢʫʻ ʧʦʚʝʜʽʥʢʫ ʧʦʪʦʢʫ. ʋ ʚʠʧʘʜʢʘʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟ ʛʨʫʙʠʤʠ 

ʟʝʨʥʘʤʠ ʩʢʣʘʜʥʠʡ ʜʝʬʝʢʪ ʤʦʞʥʘ ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠ. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʷʢʦʩʪʽ ʜʝʪʘʣʽ-ʧʨʝʜʩʪʘʚʥʠʢʘ, ʱʦ 

ʤʘʻ ʬʣʘʥʝʮʴ ʽ ʨʦʟʚʠʥʝʥʫ ʚʪʫʣʢʦʚʫ ʯʘʩʪʠʥʫ, ʙʫʣʘ ʦʙʨʘʥʘ ʚʝʥʪʠʣʴʥʘ ʛʦʣʦʚʢʘ. 

ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʽ ʩʭʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʰʪʘʤʧʘ ʥʘʚʝʜʝʥʘ  

ʥʘ ʨʠʩ. 1.20 [139].  

 

 

 

ʘ ʙ 

ʈʠʩʫʥʦʢ 1.20 ï ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ (ʘ) ʽ ʩʭʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʰʪʘʤʧʫ (ʙ) ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʜʝʪʘʣʝʡ ʟ ʬʣʘʥʮʝʤ: 1 ʽ 2 ï ʧʚ̔ʤʘʪʨʠʮʽ; 3 ï ʙʘʥʜʘʞ; 

4 ï ʧʫʘʥʩʦʥ; 5 ï ʧʣʠʪʘ; 6 ï ʩʪʽʣ ʧʨʝʩʫ; 7 ï ʥʠʞʥʽʡ ʧʨʠʚʽʜ; 8 ï ʟʘʛʦʪʦʚʢʘ 
 

ʇʨʠ ʨʫʩʽ ʚʝʨʭʥʴʦʾ ʧʽʚʤʘʪʨʠʮʽ 1 ʜʦ ʟʤʠʢʘʥʥʷ ʟ ʥʠʞʥʴʦʶ 2 ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʬʣʘʥʮʝʚʦʾ ʯʘʩʪʠʥʠ (ʧʦʧʝʨʝʯʥʝ ʚʠʜʘʚʣʶʚʘʥʥʷ). ʇʽʩʣʷ 

ʱʽʣʴʥʦʛʦ ʟʤʠʢʘʥʥʷ ʧʽʚʤʘʪʨʠʮʴ ʧʦʯʠʥʘʻʪʴʩʷ ʾʭ ʧʦʜʘʣʴʰʠʡ ʨʫʭ ʷʢ ʻʜʠʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʦʩʪʘʪʦʯʥʦ ʬʦʨʤʫʻʪʴʩʷ ʚʪʫʣʢʦʚʘ ʯʘʩʪʠʥʘ ʟ 

ʦʩʴʦʚʠʤ ʦʪʚʦʨʦʤ ʚ ʪʦʨʮʽ ʽ ʬʣʘʥʮʝʚʘ ʯʘʩʪʠʥʘ ʧʦʢʦʚʢʠ (ʧʦʧʝʨʝʯʥʝ ʽ ʟʚʦʨʦʪʥʝ 

ʚʠʜʘʚʣʶʚʘʥʥʷ). 
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ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʠʣ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʰʪʘʤʧʫʚʘʥʥʷ ʧʦʢʦʚʢʠ 

ʚʝʥʪʠʣʴʥʦʾ ʛʦʣʦʚʢʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʝʥʝʨʛʝʪʠʯʥʠʡ ʤʝʪʦʜ ʚʝʨʭʥʴʦʾ ʦʮʽʥʢʠ 

[140]. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʽ ʩʠʣʠ ʜʝʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʢʨʠʪʪʷ ʽʥʩʪʨʫʤʝʥʪʫ 

ʚʠʥʠʢʘʶʪʴ ʥʘ ʟʘʢʣʶʯʥʽʡ ʩʪʘʜʽʾ ʧʨʦʮʝʩʫ ʧʨʠ ʚʠʪʽʩʥʝʥʥʽ ʥʘʜʣʠʰʢʫ ʤʝʪʘʣʫ ʚ 

ʢʦʤʧʝʥʩʘʮʽʡʥʫ ʧʦʨʦʞʥʠʥʫ. ʊʦʤʫ ʜʦʩʣʽʜʞʫʚʘʣʠ ʩʘʤʝ ʮʶ ʩʪʘʜʽʶ ʧʨʦʮʝʩʫ. 

ʈʦʟʛʣʷʥʫʪʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʧʨʦʮʝʩʫ ʪʝʯʽʾ ʤʝʪʘʣʫ ʜʦʟʚʦʣʷʻ 

ʚʠʟʥʘʯʠʪʠ ʩʠʣʦʚʽ ʧʘʨʘʤʝʪʨʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʝʨʝʚʽʨʦʯʥʦʛʦ 

ʨʦʟʨʘʭʫʥʢʫ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʰʪʘʤʧʦʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ, ʘ ʪʘʢʦʞ ʽʩʪʦʪʥʦ 

ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʥʘ ʨʦʟʨʦʙʢʫ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʟʤʝʥʰʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʦʤʠʣʢʠ ʧʨʠ 

ʨʦʟʨʘʭʫʥʢʫ. 

ɿʘʚʜʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʣʷʛʘʣʦ ʫ ʚʠʟʥʘʯʝʥʥʽ ʛʝʦʤʝʪʨʽʾ 

ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʰʪʘʤʧʫ ʽ ʷʢʦʩʪʽ ʟʘʧʦʚʥʝʥʥʷ ʤʝʪʘʣʦʤ ʧʦʨʦʞʥʠʥ ʰʪʘʤʧʫ. 

ɺʠʭʽʜʥʽ ʜʘʥʽ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ: ʤʘʪʝʨʽʘʣ ï ʤʽʜʴ Ml (ʪʘʢ ʷʢ ʚ ʙʘʟʽ ʜʘʥʠʭ QForm 

ʥʝʤʘʻ ʣʘʪʫʥʽ, ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʠʡ ʥʘʡʙʽʣʴʰ ʙʣʠʟʴʢʠʡ ʤʘʪʝʨʽʘʣ ï 

ʤʽʜʴ); ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʽʚʫ ʟʘʛʦʪʦʚʢʠ ï 850Á ʉ; ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʥʘʛʨʽʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ï 300Á ʉ. 

ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʨʦʟʨʘʭʫʥʢʽʚ ʩʧʨʦʝʢʪʦʚʘʥʠʡ ʰʪʘʤʧ 

ʜʣʷ ʰʪʘʤʧʫʚʘʥʥʷ ʨʦʟʛʣʷʥʫʪʠʭ ʧʦʢʦʚʦʢ. ɿʘʢʨʠʪʘ ʚʠʩʦʪʘ ʰʪʘʤʧʘ ï 450 ʤʤ; ʭʽʜ 

ʧʫʘʥʩʦʥʘ ï 150 ʤʤ; ʭʽʜ ʥʠʞʥʴʦʾ ʧʽʚʤʘʪʨʠʮʽ ï 30 ʤʤ. ɺʽʜʤʽʥʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ 

ʢʦʥʩʪʨʫʢʮʽʾ ʰʪʘʤʧʘ ʻ ʡʦʛʦ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ, ʪʦʙʪʦ, ʚʽʥ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʰʪʘʤʧʫʚʘʥʥʷ ʚʩʽʭ ʦʜʥʦʪʠʧʥʠʭ ʧʦʢʦʚʦʢ, ʱʦ ʤʘʶʪʴ ʩʭʦʞʫ 

ʬʦʨʤʫ ʽ ʨʦʟʤʽʨʠ ʚ ʤʝʞʘʭ ʛʘʙʘʨʠʪʥʠʭ ʨʦʟʤʽʨʽʚ ʨʦʟʛʣʷʥʫʪʠʭ ʧʦʢʦʚʦʢ, ʧʨʠ 

ʮʴʦʤʫ ʡʦʛʦ ʢʦʥʩʪʨʫʢʮʽʷ ʥʝ ʟʤʽʥʶʻʪʴʩʷ, ʘ ʟʘʤʽʥʽ ʧʽʜʣʷʛʘʶʪʴ ʪʽʣʴʢʠ ʧʽʚʤʘʪʨʠʮʽ. 

ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʨʘʤʢʘʭ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʪʦʜʫ ʜʦʟʚʦʣʠʣʦ 

ʦʪʨʠʤʘʪʠ ʘʥʘʣʽʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʠʣ ʥʘ 

ʥʘʡʙʽʣʴʰ ʥʘʚʘʥʪʘʞʝʥʽʡ ʩʪʘʜʽʾ ʜʝʬʦʨʤʫʚʘʥʥʷ. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ 

ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʟʚʦʣʠʚ ʦʮʽʥʠʪʠ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ 

ʩʪʘʥ ʟʘʛʦʪʦʚʢʠ ʧʨʠ ʩʢʣʘʜʥʦʤʫ ʧʝʨʝʙʽʛʫ ʤʝʪʘʣʫ, ʚʩʪʘʥʦʚʠʪʠ ʤʦʞʣʠʚʽ ʜʝʬʝʢʪʠ 

ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʽ ʚʥʝʩʪʠ ʚ ʢʦʥʩʪʨʫʢʮʽʶ ʨʦʙʦʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ ʢʦʨʝʢʪʠʚʠ ʜʣʷ 

ʾʭ ʫʩʫʥʝʥʥʷ. 
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ɿʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʠʥʠʢʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʝ 

ʪʽʣʴʢʠ ʚʠʷʚʠʪʠ ʜʝʬʝʢʪ, ʘʣʝ ʡ ʧʦʩʧʦʩʪʝʨʽʛʘʪʠ ʤʝʭʘʥʽʟʤ ʡʦʛʦ ʫʪʚʦʨʝʥʥʷ ʪʘ 

ʝʚʦʣʶʮʽʶ [141]. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʦʩʥʦʚʥʦʤʫ ʧʦʪʽʢ ʤʝʪʘʣʫ ʫ ʩʢʣʘʜʥʽʡ ʬʦʨʤʽ 

ʜʝʪʘʣʽ ʚʧʣʠʚʘʻ ʥʘ ʫʪʚʦʨʝʥʥʷ ʪʘʢʦʛʦ ʜʝʬʝʢʪʫ ʷʢ ʥʝʟʘʧʦʚʥʝʥʥʷ (ʨʠʩ. 1.21).  

 

 
ʘ 

 
ʙ 

ʈʠʩʫʥʦʢ 1.21 ï ʉʭʝʤʘ ʜʝʬʦʨʤʫʚʘʥʥʷ ʩʢʣʘʜʥʦʧʨʦʬʽʣʴʦʚʘʥʦʛʦ ʚʠʨʦʙʫ (ʘ) 

ʪʘ ʜʝʬʝʢʪʦʫʪʚʦʨʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʥʝʟʘʧʦʚʥʝʥʥʷ ʢʫʪʽʚ (ʙ) 

 

ʈʘʜʽʘʣʴʥʘ ʪʝʯʽʷ ʜʦʟʚʦʣʷʻ ʣʝʛʰʝ ʟʘʧʦʚʥʠʪʠ ʢʦʥʪʫʨʠ ʜʝʪʘʣʽ, ʥʽʞ ʧʨʠ 

ʦʩʴʦʚʽʡ ʧʦʜʘʯʽ ʤʝʪʘʣʫ. ʈʦʟʨʠʚ ʚʦʣʦʢʥʘ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʚʠʢʣʠʢʘʥʠʡ ʥʘʜʪʦ 

ʚʝʣʠʢʠʤʥʘʜʣʠʰʢʦʚʠʤ ʤʝʪʘʣʦʤ, ʱʦ ʰʚʠʜʢʦ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʫ ʨʘʜʽʘʣʴʥʦʤʫ 

ʥʘʧʨʷʤʢʫ ʥʘ ʧʽʟʥʽʡ ʩʪʘʜʽʾ ʚʠʜʘʚʣʶʚʘʥʥʷ. ɺʨʝʰʪʽ ï ʨʝʪh, ʧʨʦʧʦʥʫʶʪʴʩʷ ʜʝʷʢʽ 

ʟʘʭʦʜʠ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʯʽʾ ʤʝʪʘʣʫ ʟʘʛʦʪʦʚʢʠ. ʇʽʜʚʠʱʫʶʯʠ ʩʪʫʧʽʥʴ ʦʩʴʦʚʦʾ 

ʜʝʬʦʨʤʘʮʽʾ ʪʘ ʪʝʨʪʷ ʥʘ ʢʦʥʪʘʢʪʥʠʭ ʧʦʚʝʨʭʥʷʭ ʥʘ ʩʪʘʜʽʾ ʦʩʘʜʞʝʥʥʷ ʟʘʛʦʪʦʚʢʠ, 

ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʜʝʪʘʣʽ ʟ ʦʧʪʠʤʘʣʴʥʠʤʠ ʨʘʜʽʘʣʴʥʠʤʠ ʜʝʬʦʨʤʘʮʽʷʤʠ. 

ɽʬʝʢʪʠʚʥʠʡ ʟʘʭʦʜʦʤ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʦʧʦʨʫ ʪʝʯʽʾ ʤʝʪʘʣʫ ʚ ʨʘʜʽʘʣʴʥʦʤʫ 

ʥʘʧʨʷʤʢʫ ʷʚʣʷʻʪʴʩʷ ʟʤʽʥʘ ʬʦʨʤʠ ʪʘ ʨʦʟʤʽʨʫ ʟʘʛʦʪʦʚʢʠ, ʱʦʙ ʟʤʝʥʰʠʪʠ 

ʢʽʣʴʢʽʩʪʴ ʥʘʜʣʠʰʢʦʚʦʛʦ ʤʝʪʘʣʫ ʥʘ ʢʽʥʮʝʚʦʤʫ ʝʪʘʧʽ ʜʝʬʦʨʤʫʚʘʥʥʷ. 

ʋ ʨʦʙʦʪʽ [149] ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʦʾ ʩʠʩʪʝʤʠ QFʦrm 2D 

ʜʦʩʣʽʜʞʝʥʠʡ ʢʦʤʙʽʥʦʚʘʥʠʡ ʧʨʦʮʝʩ ʚʠʜʘʚʣʶʚʘʥʥʷ ʧʦʨʦʞʥʠʩʪʠʭ 

ʥʘʧʽʚʩʬʝʨʠʯʥʠʭ ʜʝʪʘʣʝʡ ʟ ʬʣʘʥʮʝʤ. 
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ɼʝʪʘʣʽ ʪʠʧʫ çʂʦʨʧʫʩ ʢʫʣʴʦʚʦʾ ʦʧʦʨʠè ʚʠʛʦʪʦʚʣʷʶʪʴ ʜʣʷ ʘʚʪʦʤʦʙʽʣʴʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʜʝ ʧʦʪʨʝʙʘ ʚ ʥʠʭ ʩʪʘʥʦʚʠʪʴ 2...3 ʤʣʥ. ʰʪ. ʥʘ ʨʽʢ. ɼʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʮʠʭ ʜʝʪʘʣʝʡ ʥʝʦʙʭʽʜʥʦ ʟʥʠʞʫʚʘʪʠ ʾʭ 

ʩʦʙʽʚʘʨʪʽʩʪʴ ʟʘ ʨʘʭʫʥʦʢ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ. 
 

ʅʘ ʨʠʩ. 1.22 ʥʘʚʝʜʝʥʽ ʩʭʝʤʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʜʘʥʦʾ ʜʝʪʘʣʽ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ (ʨʠʩ. 1.22, ʘ) ʩʧʦʯʘʪʢʫ 

ʬʦʨʤʫʻʪʴʩʷ ʢʦʥʽʯʥʘ ʯʘʩʪʠʥʘ ʜʝʪʘʣʽ, ʘ ʚ ʜʨʫʛʦʤʫ (ʨʠʩ. 1.22, ʙ) - ʬʣʘʥʝʮʴ. 

ʈʦʟʰʠʨʝʥʥʶ ʥʦʤʝʥʢʣʘʪʫʨʠ ʜʝʪʘʣʝʡ ʩʧʨʠʷʻ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʩʭʝʤ 

ʰʪʘʤʧʫʚʘʥʥʷ. ɼʝʪʘʣʽ ʪʠʧʫ çʂʦʨʧʫʩ ʢʫʣʴʦʚʦʾ ʦʧʦʨʠè ʧʨʦʚʝʜʝʥʦ ʩʢʽʥʯʝʥʥʦï

ʝʣʝʤʝʥʪʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʷʢʝ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʟʥʠʞʫʚʘʪʠ ʩʦʙʽʚʘʨʪʽʩʪʴ 

ʚʠʨʦʙʽʚ ʟʘ ʨʘʭʫʥʦʢ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ [143-145]. 

ʈʝʟʫʣʴʪʘʪʠ ʄʉɽ ʜʦʟʚʦʣʠʣʠ ʚʽʜʰʫʢʘʪʠ ʪʘʢʽ ʟʥʘʯʝʥʥʷ ʜʝʬʦʨʤʘʮʽʾ ʽ ʢʽʥʝʤʘʪʠʢʫ 

ʪʝʯʽʾ ʤʝʪʘʣʫ ʧʨʠ ʨʽʚʥʽʡ ʪʦʚʱʠʥʽ ʩʪʽʥʢʠ ʽ ʜʥʘ, ʧʨʠ ʷʢʠʭ ʨʦʙʦʪʘ ʜʝʬʦʨʤʫʚʘʥʥʷ 

ʙʫʜʝ ʥʘʡʤʝʥʰʦʶ, ʘ ʪʘʢ ʩʘʤʦ ʜʦʟʚʦʣʠʣʦ ʦʮʽʥʠʪʠ ʬʽʟʠʢʦ ï ʤʝʭʘʥʽʯʥʠʡ ʩʪʘʥ 

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʤʝʪʘʣʫ ʚ ʢʦʞʥʽʡ ʪʦʯʮʽ ʦʩʝʨʝʜʢʫ ʜʝʬʦʨʤʘʮʽʾ. 

ʇʘʨʘʤʝʪʨʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʝʨʝʭʦʜʽʚ ʧʝʨʝʥʝʩʣʠ ʚ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʫ 

ʩʠʩʪʝʤʫ QFʦrm 2D. ʎʝ ʜʦʟʚʦʣʠʣʦ ʚʠʟʥʘʯʠʪʠ ʪʘʢʽ ʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʶ 

ʜʝʬʦʨʤʘʮʽʾ ʽ ʢʽʥʝʤʘʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʝʯʽʾ ʤʝʪʘʣʫ (ʧʨʠ ʨʽʚʥʽʡ ʪʦʚʱʠʥʽ 

ʩʪʽʥʢʠ ʽ ʜʥʘ), ʧʨʠ ʷʢʠʭ ʨʦʙʦʪʘ ʜʝʬʦʨʤʫʚʘʥʥʷ ʙʫʜʝ ʥʘʡʤʝʥʰʦʶ, ʘ ʪʘʢʦʞ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʡ ʩʪʘʥ ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʤʝʪʘʣʫ ʚ ʢʦʞʥʽʡ 

ʪʦʯʮʽ ʦʩʝʨʝʜʢʫ ʜʝʬʦʨʤʘʮʽʾ. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʢʘʟʘʚ, ʱʦ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʜʝʪʘʣʽ çʂʦʨʧʫʩ ʢʫʣʴʦʚʦʾ ʦʧʦʨʠè ʚ ʫʤʦʚʘʭ ʩʝʨʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʭʝʤʫ 2. ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ ʧʨʠ ʚʠʜʘʚʣʶʚʘʥʥʽ 

ʧʽʚʩʬʝʨʠ ʥʘ ʦʩʪʘʥʥʴʦʤʫ ʧʝʨʝʭʦʜʽ ʦʪʨʠʤʫʶʪʴ ʩʪʨʦʛʦ ʟʘʜʘʥʽ ʢʨʝʩʣʷʨʩʴʢʽ 

ʨʦʟʤʽʨʠ ʙʝʟ ʜʦʜʘʪʢʦʚʠʭ ʩʠʣʦʚʠʭ ʚʠʪʨʘʪ ʥʘ ʢʘʣʽʙʨʫʚʘʥʥʷ ʚʠʨʦʙʫ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʭʝʤʠ 1 ʟʘʜʘʥʽ ʨʦʟʤʽʨʠ ʧʽʚʩʬʝʨʠ ʤʦʞʫʪʴ ʟʤʽʥʠʪʠʩʷ 

ʧʽʜ ʯʘʩ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ, ʱʦ ʩʧʨʠʯʠʥʠʪʴ ʟʘ ʩʦʙʦʶ ʧʽʜʚʠʱʝʥʥʷ 

ʩʠʣʠ ʰʪʘʤʧʫʚʘʥʥʷ ʥʘ ʥʘʩʪʫʧʥʠʭ ʧʝʨʝʭʦʜʘʭ, ʘ ʪʘʢʦʞ ʰʚʠʜʢʝ ʟʥʦʰʫʚʘʥʥʷ 

ʬʦʨʤʦʪʚʦʨʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. ʇʦʜʽʙʥʫ ʩʭʝʤʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʧʦʨʦʞʥʠʩʪʠʭ ʥʘʧʽʚʩʬʝʨʠʯʥʠʭ ʜʝʪʘʣʝʡ ʙʝʟ ʬʣʘʥʮʷ. 
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ʈʠʩʫʥʦʢ 1.22 ï ʉʭʝʤʠ 1 (ʘ) ʪʘ 2 (ʙ) ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʦʪʨʠʤʘʥʥʷ 

ʜʝʪʘʣʽ çʂʦʨʧʫʩ ʢʫʣʴʦʚʦʾ ʦʧʦʨʠè 
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ʅʘ ʨʠʩ. 1.23, ʘ ï ʧʦʢʘʟʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʜʝ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟ ʮʠʣʽʥʜʨʠʯʥʦʾ ʟʘʛʦʪʦʚʢʠ ʬʦʨʤʫʻʪʴʩʷ ʧʽʚʩʬʝʨʘ. 

ʊʘʢʘ ʪʝʭʥʦʣʦʛʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ ʧʝʨʝʭʦʜʽʚ: ʦʩʘʜʢʠ ʟʘʛʦʪʦʚʢʠ, ʧʨʷʤʝ 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʧʽʚʩʬʝʨʠ, ʢʦʤʙʽʥʦʚʘʥʝ ʚʠʜʘʚʣʶʚʘʥʥʷ, ʚʠʩʘʜʢʘ ʬʣʘʥʮʷ. 

ʄʘʪʝʨʽʘʣ ʟʘʛʦʪʦʚʢʠ ʉʪʘʣʴ 10, ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ 0,1, ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʟʘʛʦʪʦʚʢʠ ʥʘ ʢʦʞʥʦʤʫ ʧʝʨʝʭʦʜʽ 20Ü ʉ. 

ɼʝʬʦʨʤʘʮʽʷ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʤʝʭʘʥʽʯʥʦʤʫ ʧʨʝʩʽ ʩʠʣʦʶ 6,3 ʄʅ [142]. 

ʇʦʢʘʟʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

(ʜʠʚ. ʨʠʩ. 1.23, ʙ) ʜʝ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʬʦʨʤʫʻʪʴʩʷ ʬʣʘʥʝʮʴ ʜʝʪʘʣʽ, ʘ 

ʥʘʧʽʚʩʬʝʨʠʯʥʘ ʬʦʨʤʘ ʚʠʜʘʚʣʶʻʪʴʩʷ ʚ ʦʩʪʘʥʥʶ ʯʝʨʛʫ. ʊʘʢʘ ʪʝʭʥʦʣʦʛʽʷ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ ʧʝʨʝʭʦʜʽʚ: ʢʘʣʽʙʨʫʚʘʥʥʷ ʦʪʚʦʨʫ, ʢʦʤʙʽʥʦʚʘʥʝ 

ʚʠʜʘʚʣʶʚʘʥʥʷ, ʚʠʩʘʜʢʘ ʬʣʘʥʮʷ, ʚʠʜʘʚʣʶʚʘʥʥʷ ʧʽʚʩʬʝʨʠ. ʄʘʪʝʨʽʘʣ ʟʘʛʦʪʦʚʢʠ 

ʉʪʘʣʴ 10, ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ 0,1, ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ 

ʟʘʛʦʪʦʚʢʠ ʥʘ ʢʦʞʥʦʤʫ ʧʝʨʝʭʦʜʽ 20Ü ʉ. ɼʝʬʦʨʤʘʮʽʷ ʧʨʦʚʦʜʠʪʴʩʷ ʚ 

ʤʝʭʘʥʽʯʥʦʤʫ ʧʨʝʩʽ ʩʠʣʦʶ 6,3 ʄʅ. 

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʪʝʭʥʦʣʦʛʽʾ (ʜʠʚ. ʨʠʩ. 1.23, ʘ) ʪʦʯʥʠʡ ʨʦʟʤʽʨ ʧʽʚʩʬʝʨʠ 

ʤʦʞʝ ʟʤʽʥʠʪʠʩʷ ʧʽʜ ʯʘʩ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ, ʱʦ ʩʧʨʠʯʠʥʠʪʴ ʟʘ 

ʩʦʙʦʶ ʧʽʜʚʠʱʝʥʥʷ ʩʠʣʠ ʰʪʘʤʧʫʚʘʥʥʷ ʥʘ ʥʘʩʪʫʧʥʠʭ ʧʝʨʝʭʦʜʘʭ, ʘ ʪʘʢʦʞ 

ʰʚʠʜʢʠʡ ʟʥʦʩ ʽʥʩʪʨʫʤʝʥʪʫ. ʇʨʠʥʮʠʧ ʪʘʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʽʡʜʝ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʧʦʨʦʞʥʠʩʪʠʭ ʥʘʧʽʚʩʬʝʨʠʯʥʠʭ ʜʝʪʘʣʝʡ ʙʝʟ ʬʣʘʥʮʷ. 

ʂʨʠʪʝʨʽʷʤʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʚʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʭʦʣʦʜʥʦʛʦ ʦʙ'ʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʜʣʷ ʜʝʪʘʣʽ ʪʠʧʫ 

çʝʢʩʮʝʥʪʨʠʢè, ʻ ʚʝʣʠʯʠʥʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʠʣ ʽ ʜʝʬʦʨʤʘʮʽʾ ʧʨʠ 

ʬʦʨʤʦʫʪʚʦʨʝʥʥʽ ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʝʪʘʣʽ, ʱʦ ʞʦʨʩʪʢʦ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʤʝʭʘʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʟʘʩʪʦʩʦʚʫʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʅʘ ʨʠʩ. 1.24 ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʨʦʟʨʦʙʣʝʥʠʡ ʧʨʦʮʝʩ ʟʚʦʨʦʪʥʦʛʦ ʽ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʜʝʪʘʣʽ çʝʢʩʮʝʥʪʨʠʢè. ʅʘ ʧʝʨʰʦʤʫ 

ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʝʨʝʭʦʜʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜʨʽʟʢʘ ʟʘʛʦʪʦʚʢʠ ʟ ʧʨʫʪʢʘ ʜʽʘʤʝʪʨʦʤ 

24 ʤʤ. ʅʘ ʜʨʫʛʦʤʫ ʧʝʨʝʭʦʜʽ ʧʨʠ ʧʨʷʤʦʤʫ ʚʠʜʘʚʣʶʚʘʥʥʽ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ 

ʟʘʛʦʪʦʚʢʠ ʜʦʮʽʣʴʥʦ ʬʦʨʤʫʚʘʪʠ ʮʠʣʽʥʜʨʠʯʥʫ ʧʦʨʦʞʥʠʥʫ ʧʫʘʥʩʦʥʦʤ, ʱʦ  
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ʈʠʩʫʥʦʢ 1.23 ï ɺʘʨʽʘʥʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʰʪʘʤʧʫʚʘʥʥʷ 

 

 

ʈʠʩʫʥʦʢ 1.24 ï ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʭʦʣʦʜʥʦʛʦ ʦʙôʻʤʥʦʛʦ 

ʰʪʘʤʧʫʚʘʥʥʷ ʜʝʪʘʣʽ çʝʢʩʮʝʥʪʨʠʢè 
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ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʰʪʘʤʧʦʚʦʛʦ ʦʩʥʘʱʝʥʥʷ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣʴʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ʤʘʡʙʫʪʥʴʦʾ ʜʝʪʘʣʽ 

ʙʝʟ ʧʦʜʘʣʴʰʦʾ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ. ʅʘ ʪʨʝʪʴʦʤʫ ʧʝʨʝʭʦʜʽ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʦʧʝʨʝʜʥʽʡ ʥʘʙʽʨ ʦʙôʻʤʫ ʤʝʪʘʣʫ ʚ ʤʘʡʙʫʪʥʽʡ ʬʣʘʥʝʮʴ ʜʝʪʘʣʽ. ʅʘ ʯʝʪʚʝʨʪʦʤʫ 

ʧʝʨʝʭʦʜʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ, ʱʦ ʚʢʣʶʯʘʻ ʚ 

ʩʝʙʝ ʦʩʪʘʪʦʯʥʝ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ ʟ ʟʘʜʘʥʠʤʠ 

ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʨʦʟʤʽʨʘʤʠ. ʅʘ ʦʩʪʘʥʥʴʦʤʫ ʧʝʨʝʭʦʜʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʰʠʚʢʘ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʝʨʝʤʠʯʢʠ [146]. 

ʇʨʦʧʦʥʦʚʘʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʭʦʣʦʜʥʦʛʦ ʢʦʤʙʽʥʦʚʘʥʦʛʦ 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʜʘʻ ʥʘʩʪʫʧʥʽ ʧʝʨʝʚʘʛʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʯʠʥʥʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ 

ʧʨʦʮʝʩʦʤ ʦʪʨʠʤʘʥʥʷ ʜʝʪʘʣʽ ʤʝʪʦʜʦʤ ʨʽʟʘʥʥʷ: ʝʢʦʥʦʤʽʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ 

ʤʝʪʘʣʫ, ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʝ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʛʝʦʤʝʪʨʽʾ ʜʝʪʘʣʽ, ʚʠʥʷʪʦʢ ʪʠʧʦʚʠʭ 

ʜʝʬʝʢʪʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʧʨʦʮʝʩʘʭ ʭʦʣʦʜʥʦʛʦ ʦʙ'ʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ 

(ʫʪʷʛʥʝʥʥʷ, ʧʨʦʩʪʨʽʣʠ, ʥʝ ʧʦʚʥʝ ʟʘʧʦʚʥʝʥʥʷ ʧʦʨʦʞʥʠʥ). 

ʅʘ ʤʦʜʝʣʷʭ, ʥʘʚʝʜʝʥʠʭ ʥʘ ʨʠʩ. 1.25, ʚʠʜʥʦ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʚʠʜʘʚʣʶʚʘʥʥʷ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʯʽʷ ʤʝʪʘʣʫ, ʷʢ ʚ ʟʚʦʨʦʪʥʦʤʫ, ʪʘʢ ʽ ʚ ʧʨʷʤʦʤʫ ʥʘʧʨʷʤʢʫ. 

ʆʧʪʠʤʘʣʴʥʠʤ ʥʘ ʜʘʥʦʤʫ ʧʝʨʝʭʦʜʽ ʻ ʥʝʧʦʚʥʝ ʟʘʧʦʚʥʝʥʥʷ ʩʪʨʠʞʥʝʚʦʾ ʯʘʩʪʠʥʠ 

ʟʘʛʦʪʦʚʢʠ ʦʜʥʦʯʘʩʥʦ ʟ ʢʽʥʮʝʚʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʨʦʞʥʠʥʠ. ɼʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʥʘʡʢʨʘʱʦʛʦ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʙʫʣʠ ʧʨʦʤʦʜʝʣʴʦʚʘʥʽ ʢʽʣʴʢʘ 

ʚʘʨʽʘʥʪʽʚ ʬʦʨʤʠ ʧʫʘʥʩʦʥʘ ʽ ʤʘʪʨʠʮʽ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʽ ʦʩʪʘʪʦʯʥʦʛʦ 

ʧʝʨʝʭʦʜʽʚ. 

ɺʠʭʦʜʷʯʠ ʟ ʜʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʧʨʫʞʝʥʦ ï ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʪʘ 

ʢʽʥʝʤʘʪʠʢʠ ʪʝʯʽʾ ʤʝʪʘʣʫ, ʦʪʨʠʤʘʥʽ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʤʽʨʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʢʨʝʩʣʝʥʥʶ çʢʦʨʧʫʩʫ ʟʘʨʷʜʫè ʧʦʣʦʞʝʥʥʷ ʽ 

ʛʝʦʤʝʪʨʠʯʥʽ ʨʦʟʤʽʨʠ ʬʦʨʤʦʪʚʦʨʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʪʠʤ, ʱʦ 

ʧʦʢʘʟʘʥʦʛʦ (ʜʠʚ. ʨʠʩ. 1.25, ʘ, ʙ). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʧʝʨʝʭʦʜʽ ʥʘ ʭʦʣʦʜʥʝ ʦʙ'ʻʤʥʝ ʰʪʘʤʧʫʚʘʥʥʷ ʧʨʠ 

ʚʠʨʦʙʥʠʮʪʚʽ ʢʦʨʧʫʩʫ ʟʘʨʷʜʫ ʤʦʞʣʠʚʦ ʧʽʜʚʠʱʠʪʠ ʂɺʄ ʥʘ 40...60%, 

ʧʦʣʽʧʰʠʪʠ ʤʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʢʽʣʴʢʽʩʪʴ 

ʤʝʭʘʥʦʦʙʨʦʙʢʠ. ʇʨʠ ʭʦʣʦʜʥʦʤʫ ʰʪʘʤʧʫʚʘʥʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʮʥʝʥʥʷ 
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ʈʠʩʫʥʦʢ 1.25 ï ʄʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʦʪʨʠʤʘʥʥʷ ʜʝʪʘʣʽ çʢʦʨʧʫʩ 

ʢʫʤʫʣʷʪʠʚʥʦʛʦ ʟʘʨʷʜʫè ʚ ʩʢʽʥʯʝʥʥʦ ï ʝʣʝʤʝʥʪʥʽʡ ʩʠʩʪʝʤʽ QForm ï 2D:  

ʘ ï ʧʦʧʝʨʝʜʥʽʡ ʬʦʨʤʫʚʘʣʴʥʠʡ ʧʝʨʝʭʽʜ (ʟʚʦʨʦʪʥʝ ʚʠʜʘʚʣʶʚʘʥʥʷ); ʙ ï ʥʘ 

ʦʩʪʘʪʦʯʥʦʤʫ ʧʝʨʝʭʦʜʽ ʬʦʨʤʫʻʪʴʩʷ ʚʥʫʪʨʽʰʥʷ ʧʦʨʦʞʥʠʥʘ, ʟʦʚʥʽʰʥʷ ʽ 

ʩʪʨʠʞʥʝʚʘ ʯʘʩʪʠʥʘ ʟʘʛʦʪʦʚʢʠ (ʢʦʤʙʽʥʦʚʘʥʝ ʚʠʜʘʚʣʶʚʘʥʥʷ) 

 

ʤʘʪʝʨʽʘʣʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʧʝʨʝʭʽʜ ʟʽ ʉʪʘʣʽ 35 ʥʘ ʉʪʘʣʴ 10 ʙʝʟ ʚʪʨʘʪʠ 

ʥʝʦʙʭʽʜʥʠʭ ʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʛʦʪʦʚʢʠ [147]. 

ʋ ʮʴʦʤʫ ʜʦʢʫʤʝʥʪʽ D.J. Kim ʪʘ ʩʧʽʚʘʚʪʦʨʠ [148] ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʥʦʚʫ 

ʤʝʪʦʜʠʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʰʪʫʯʥʦʾ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʚ ʧʨʦʮʝʩʘʭ ʬʦʨʤʫʚʘʥʥʷ 



 113 

ʤʝʪʘʣʽʚ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʨʠʰʘʨʦʚʘ ʥʝʡʨʦʥʥʘ ʤʝʨʝʞʘ, ʘ ʜʣʷ ʪʨʝʥʫʚʘʥʥʷ 

ʤʝʨʝʞʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʘʣʛʦʨʠʪʤ ʟʚʦʨʦʪʥʦʛʦ ʧʦʰʠʨʝʥʥʷ. ɺʦʥʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʘʙʣʠʞʝʥʥʷ ʬʫʥʢʮʽʾ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʜʦ 

ʚʠʭʽʜʥʠʭ ʟʘʛʦʪʦʚʦʢ, ʷʢʽ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʤʽʥʽʤʫʤʫ ʥʝʧʦʚʥʦʛʦ ʟʘʧʦʚʥʝʥʥʷ 

ʧʦʨʦʞʥʠʥʠ ʤʘʪʨʠʮʽ. ɻʝʦʤʝʪʨʽʷ ʰʪʘʤʧʫ ʜʣʷ ʮʠʣʽʥʜʨʠʯʥʠʭ ʰʢʽʚʽʚ ʨʦʟʨʦʙʣʝʥʘ 

ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʽʜʧʦʚʽʜʘʪʠ ʫʤʦʚʘʤ ʜʠʟʘʡʥʫ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʩʭʝʤʠ ʙʫʣʠ ʫʩʧʽʰʥʦ ʘʜʘʧʪʦʚʘʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ 

ʨʦʟʤʽʨʫ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʦʩʝʩʠʤʝʪʨʠʯʥʦʛʦ ʧʨʦʜʫʢʪʫ ʪʘ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʛʝʦʤʝʪʨʽʾ ʜʣʷ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʰʢʽʚʫ. ʅʝʡʨʦʤʝʨʝʞʘ ʤʦʞʝ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ 

ʩʠʤʫʣʷʮʽʾ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʰʪʘʤʧʽʚ, ʽ ʥʘʜʘʣʽ ʚʦʥʘ 

ʙʫʜʝ ʢʦʨʠʩʥʦ ʟʘʩʪʦʩʦʚʘʥʘ ʜʦ ʙʘʛʘʪʦʝʪʘʧʥʦʛʦ ʧʨʦʮʝʩʫ ʧʣʘʥʫʚʘʥʥʷ, ʤʦʞʝ 

ʧʝʨʝʜʙʘʯʘʪʠ ʥʝʟʘʧʦʚʥʝʥʽ ʦʙʩʷʛʠ ʜʝʷʢʠʭ ʘʩʧʝʢʪʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ, ʷʢʽ ʥʝ 

ʚʠʢʦʥʫʶʪʴʩʷ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʋ ʨʦʙʦʪʽ J.-H. Song [149] ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʢʦʥʩʪʨʫʢʮʽʶ ʧʨʦʮʝʩʫ ʜʣʷ 

ʟʘʢʨʠʪʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʢʦʥʽʯʥʦʾ ʧʝʨʝʜʘʯʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʠʚʠʤʽʨʥʠʭ 

ʤʦʜʝʣʝʡ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʇʨʦʮʝʩʥʽ ʟʤʽʥʥʽ ʟʘʢʨʠʪʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ 

ʢʦʥʽʯʥʦʾ ʧʝʨʝʜʘʯʽ ʙʫʣʠ ʚʠʙʨʘʥʽ ʷʢ ʪʠʩʢ ʚʠʜʘʚʣʶʚʘʥʥʷ ʽ ʜʽʘʤʝʪʨ ʟʘʛʦʪʦʚʢʠ. 

ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʥʘʙʦʨʽʚ ʰʪʘʤʧʽʚ, ʚʢʣʶʯʘʶʯʠ ʰʪʘʤʧ ʽ ʚʩʪʘʚʥʠʡ 

ʰʪʠʬʪ, ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪ ʭʦʣʦʜʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʢʦʥʽʯʥʦʾ 

ʧʝʨʝʜʘʯʽ ʜʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʦʮʝʩʫ. ɿ ʝʢʩʧʝʨʠʤʝʥʪʽʚ 

ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʥʽʯʥʘ ʟʫʙʯʘʩʪʘ ʧʝʨʝʜʘʯʘ ʟ ʧʦʚʥʠʤ ʫʪʚʦʨʝʥʥʷʤ ʟʫʙʽʚ 

ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʙʝʟ ʚʠʥʠʢʥʝʥʥʷ ʜʝʬʝʢʪʽʚ ʬʦʨʤʫʚʘʥʥʷ, ʘ ʨʫʡʥʫʚʘʥʥʷ 

ʧʝʨʬʦʨʘʪʦʨʘ ʚʽʜʙʫʣʦʩʷ ʯʝʨʝʟ ʥʝʚʝʣʠʢʫ ʨʽʟʥʠʮʶ ʚ ʰʪʘʤʧʫʚʘʥʥʽ ʧʽʜ ʯʘʩ 

ʬʦʨʤʫʚʘʥʥʷ. ɿʘʚʜʷʢʠ ʧʦʨʽʚʥʷʥʥʶ ʨʝʟʫʣʴʪʘʪʽʚ ʤʽʞ ʝʢʩʧʝʨʠʤʝʥʪʘʤʠ ʪʘ 

ʩʠʤʫʣʷʮʽʷʤʠ, ʙʫʣʦ ʦʮʽʥʝʥʦ ʟʚ'ʷʟʦʢ ʤʽʞ ʩʠʣʦʶ ʚʠʜʘʚʣʶʚʘʥʥʷ ʪʘ ʩʠʣʘʤʠ 

ʨʦʟʰʠʨʝʥʥʷ, ʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦʜʘʪʢʦʚʠʡ ʟʘʪʠʩʢʥʠʡ ʧʨʠʩʪʨʽʡ, ʱʦ 

ʟʙʽʣʴʰʫʻ ʩʠʣʫ ʟʘʪʠʩʢʘʯʘ, ʤʘʻ ʙʫʪʠ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʙʝʟʧʝʢʠ 

ʚʠʨʦʙʫ. ɿ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʦʯʽʢʫʚʘʥʦ, ʱʦ ʩʧʨʦʝʢʪʦʚʘʥʠʡ ʧʨʦʮʝʩ ʤʦʞʝ 

ʙʫʪʠ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʘʥʠʡ ʫ ʬʦʨʤʫʚʘʥʥʽ ʢʦʥʽʯʥʦʾ ʧʝʨʝʜʘʯʽ ʜʣʷ 

ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʛʘʣʫʟʽ. 
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ʇʨʠ ʭʦʣʦʜʥʦʤʫ ʚʠʜʘʚʣʶʚʘʥʥʽ ʧʦʨʦʞʥʠʩʪʠʭ ʚʠʨʦʙʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʩʭʝʤʠ ʚʠʜʘʚʣʶʚʘʥʥʷ ʟ ʦʜʥʦʯʘʩʥʠʤ ʧʨʠʢʣʘʜʘʥʥʷʤ ʨʦʟʪʷʛʫʚʘʣʴʥʦʾ ʩʠʣʠ ʜʦ 

ʩʪʽʥʢʠ ʟʘʛʦʪʦʚʢʠ ʪʘ ʚʠʜʘʚʣʶʚʘʥʥʷ ʟ ʨʦʟʜʘʯʝʶ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʟʤʝʥʰʠʪʠ ʩʠʣʫ 

ʽ ʧʠʪʦʤʽ ʩʠʣʠ ʚʠʜʘʚʣʶʚʘʥʥʷ ʪʘ ʧʽʜʚʠʱʠʪʠ ʩʪʽʡʢʽʩʪʴ ʜʝʬʦʨʤʫʶʯʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ [150, 151]. ɺ ʨʦʙʦʪʽ [152] ʧʦʢʘʟʘʥʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʧʦʨʦʞʥʠʩʪʦʛʦ ʚʠʨʦʙʫ ʟʘʜʘʥʦʾ ʬʦʨʤʠ ʟ ʥʝʦʙʭʽʜʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʟʜʝʬʦʨʤʦʚʘʥʦʛʦ ʤʝʪʘʣʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʧʝʨʘʮʽʡ ʭʦʣʦʜʥʦʛʦ ʦʙôʻʤʥʦʛʦ ʪʘ 

ʣʠʩʪʦʚʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ. ʅʘ ʧʝʨʰʦʤʫ ʧʝʨʝʭʦʜʽ (ʨʠʩ. 1.26) ʭʦʣʦʜʥʠʤ 

ʢʦʤʙʽʥʦʚʘʥʠʤ ʚʠʜʘʚʣʶʚʘʥʥʷʤ ʦʪʨʠʤʫʶʪʴ ʥʘʧʽʚʬʘʙʨʠʢʘʪ ʟ ʢʽʥʮʝʚʠʤʠ 

ʨʦʟʤʽʨʘʤʠ ʜʦʥʥʦʾ ʯʘʩʪʠʥʠ ʪʘ ʚʽʜʧʦʚʽʜʥʠʤ ʧʨʦʧʨʘʮʶʚʘʥʥʷʤ ʩʪʨʫʢʪʫʨʠ ʤʝʪʘʣʫ 

ʭʦʣʦʜʥʦʶ ʧʣʘʩʪʠʯʥʦʶ ʜʝʬʦʨʤʘʮʽʻʶ ʚ ʥʽʡ. ʅʘ ʜʨʫʛʦʤʫ ʧʝʨʝʭʦʜʽ 

ʚʠʪʷʛʫʚʘʥʥʷʤ ʟʽ ʩʪʦʥʰʝʥʥʷʤ ʚʠʛʦʪʦʚʣʷʶʪʴ ʢʽʥʮʝʚʫ ʬʦʨʤʫ ʪʘ ʨʦʟʤʽʨʠ ʚʠʨʦʙʫ. 

ʄʝʪʦʜʦʤ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʩʪʘʥʦʚʣʝʥʽ ʧʘʨʘʤʝʪʨʠ ʚʠʜʘʚʣʶʚʘʥʥʷ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʜʥʦʯʘʩʥʫ ʪʝʯʽʶ ʤʝʪʘʣʫ ʚ ʜʚʦʭ ʥʘʧʨʷʤʢʘʭ ʪʘ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ ʧʨʠ ʟʥʠʞʝʥʠʭ ʩʠʣʦʚʠʭ ʨʝʞʠʤʘʭ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʝ 

ʧʨʦʧʨʘʮʶʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʤʝʪʘʣʫ ʭʦʣʦʜʥʦʶ ʧʣʘʩʪʠʯʥʦʶ ʜʝʬʦʨʤʘʮʽʻʶ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʩʪʽʥʮʽ ʚʠʨʦʙʫ ʜʝ ʦʪʨʠʤʘʥʽ ʥʘʡʙʽʣʴʰʽ ʚʝʣʠʯʠʥʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʜʝʬʦʨʤʘʮʽʡ  (ʨʠʩ. 1.27, ʘ). ʇʨʠ ʮʴʦʤʫ ʩʪʫʧʽʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʫ 

ʧʣʘʩʪʠʯʥʦʩʪʽ ʜʦʩʷʛʘʻ ʟʥʘʯʝʥʥʷ y=0,9 (ʜʠʚ. ʨʠʩ. 1.27, ʙ). 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʢʦʧʠʯʝʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʧʽʩʣʷ ʚʠʜʘʚʣʶʚʘʥʥʷ ʧʨʦʚʝʜʝʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ ʜʨʫʛʦʛʦ ʧʝʨʝʭʦʜʫ ʚʠʪʷʛʫʚʘʥʥʷ ʟ ʧʦʪʦʥʰʝʥʥʷʤ ʚ ʪʨʴʦʭ 

ʧʦʩʣʽʜʦʚʥʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʤʘʪʨʠʮʷʭ. ɺʩʪʘʥʦʚʣʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʩʠʣʠ 

ʚʠʪʷʛʫʚʘʥʥʷ ʚʽʜ ʧʝʨʝʤʽʱʝʥʥʷ ʧʫʘʥʩʦʥʫ, ʨʦʟʧʦʜʽʣ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʝʬʦʨʤʘʮʽʡ 

ʪʘ ʩʪʫʧʝʥʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʫ ʧʣʘʩʪʠʯʥʦʩʪʽ ʫ ʩʪʽʥʮʽ ʚʠʨʦʙʫ. 

ʋ ʨʦʙʦʪʽ Y.S. Lee ʪʘ ʩʧʽʚʘʚʪʦʨʽʚ [153] ʬʦʨʤʫʚʘʥʥʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʚʫʟʣʘ 

ʨʘʜʽʘʣʴʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʢʽʣʴʢʽʩʥʦ ʘʥʘʣʽʟʫʻʪʴʩʷ ʤʝʪʦʜʦʤ ʩʢʽʥʯʝʥʥʠʭ 

ʝʣʝʤʝʥʪʽʚ. ɺʠʜ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ ʜʽʘʤʝʪʨ ʦʧʨʘʚʢʠ, ʨʘʜʽʫʩ ʰʘʨʫ ʢʫʪʘ ʽ 

ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʤʦʜʝʣʶʚʘʥʥʽ. ɺʧʣʠʚ ʮʠʭ ʬʘʢʪʦʨʽʚ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʜ ʯʘʩ ʦʧʝʨʘʮʽʾ ʬʦʨʤʫʚʘʥʥʷ ʪʘ 

ʪʠʩʢ ʥʘ ʽʥʩʪʨʫʤʝʥʪ, ʪʘʢʠʡ ʷʢ ʫʜʘʨ ʽ ʦʧʨʘʚʢʘ, ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʪʘ  
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ʘ ʙ ʚ 

 

ʈʠʩʫʥʦʢ 1.26 ïɽʩʢʽʟ ʚʠʨʦʙʫ (ʘ) ʪʘ ʤʦʞʣʠʚʽ ʧʝʨʝʭʦʜʠ ʡʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ: 

ʙ ï ʧʝʨʰʠʡ ʧʝʨʝʭʽʜ ʢʦʤʙʽʥʦʚʘʥʝ ʚʠʜʘʚʣʶʚʘʥʥʷ, ʚ ï ʜʨʫʛʠʡ ʧʝʨʝʭʽʜ 

ʚʠʪʷʛʫʚʘʥʥʷ ʟʽ ʩʪʦʥʰʝʥʥʷʤ  
 

   
 

ʘ ʙ ʚ ʛ 

 
ʈʠʩʫʥʦʢ 1.27 ïʈʦʟʧʦʜʽʣ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʝʬʦʨʤʘʮʽʡ (ʘ), ʩʪʫʧʝʥʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʫ ʧʣʘʩʪʠʯʥʦʩʪʽ (ʙ), ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʘ ʤʦʜʝʣʴ (ʚ) ʪʘ 

ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʚʠʨʦʙʫ ʚ ʨʦʟʨʽʟʽ (ʛ) 
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ʫʟʘʛʘʣʴʥʶʶʪʴʩʷ ʚ ʪʝʨʤʽʥʘʭ ʤʘʢʩʠʤʘʣʴʥʦʾ ʩʠʣʠ ʬʦʨʤʫʚʘʥʥʷ. ɺʠʢʦʥʘʥʦ 

ʩʢ̔ʥʯʝʥʥʦ ʝʣʝʤʝʥʪʥʠʡ ʘʥʘʣʽʟ ʨʘʜʽʘʣʴʥʦ-ʧʨʷʤʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʜʣʷ 

ʧʝʚʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʜʽʘʤʝʪʨʽʚ ʦʧʨʘʚʢʠ, ʫʤʦʚ ʪʝʨʪʷ ʪʘ ʨʘʜʽʫʩʽʚ. ʈʝʟʫʣʴʪʘʪʠ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʨʽʚʥʶʶʪʴʩʷ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ ʟ ʧʦʩʠʣʘʥʥʷʤ, 

ʱʦʙ ʧʝʨʝʚʽʨʠʪʠ ʢʦʨʠʩʥʽʩʪʴ ʤʦʜʝʣʶʚʘʥʥʷ. ɺʠʭʦʜʷʯʠ ʟ ʨʝʟʫʣʴʪʘʪʽʚ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʨʦʙʠʪʴʩʷ ʚʠʩʥʦʚʦʢ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʝ ʬʦʨʤʫʶʯʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʟʙʽʣʴʰʫʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʽʘʤʝʪʨ ʪʨʫʙʢʠ ʘʙʦ ʨʘʜʽʫʩ ʢʫʪʘ. ʂʨʽʤ 

ʪʦʛʦ, ʜʽʘʤʝʪʨ ʦʧʨʘʚʢʠ ʩʝʨʝʜ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘʡʙʽʣʴʰʝ ʚʧʣʠʚʘʻ ʥʘ 

ʬʦʨʤʫʶʯʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ ʨʘʜʽʘʣʴʥʦ-ʧʨʷʤʦʤʫ ʚʠʜʘʣʶʚʘʥʥʽ ʧʨʦʮʝʩʽ. ʇʨʦʪʝ 

ʨʘʜʽʫʩ ʢʫʪʦʚʦʛʦ ʢʫʪʘ ʤʘʻ ʥʝʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʫʜʘʨʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʆʩʥʦʚʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ: 

- ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʥʝ ʩʠʣʴʥʦ ʚʧʣʠʚʘʻ ʥʘ ʫʜʘʨʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʆʜʥʘʢ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʧʨʘʚʫ ʩʠʣʴʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʽʥʩʪʨʫʤʝʥʪ; 

- ʤʘʢʩʠʤʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ ʤʽʨʫ ʟʙʽʣʴʰʝʥʥʷ ʜʽʘʤʝʪʨʘ 

ʦʧʨʘʚʢʠ ʘʙʦ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ; 

- ʤʘʢʩʠʤʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʣʠʰʝ ʪʨʦʭʠ ʟʤʝʥʰʫʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʨʘʜʽʦʤʝʪʨ; 

- ʜʽʘʤʝʪʨ ʦʧʨʘʚʢʠ ʥʘʡʙʽʣʴʰʝ ʚʧʣʠʚʘʻ ʥʘ ʤʘʢʩʠʤʘʣʴʥʝ ʬʦʨʤʫʶʯʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʝʨʝʜ ʪʨʴʦʭ ʬʘʢʪʦʨʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ ʫ ʜʦʩʣʽʜʞʝʥʥʽ. ʈʘʜʽʫʩ 

ʤʘʡʞʝ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʤʘʢʩʠʤʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

- ʧʦʪʫʞʥʽʩʪʴ ʦʧʨʘʚʢʠ ʧʦʢʘʟʫʻ ʧʦʩʪʽʡʥʠʡ ʧʨʦʧʦʨʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʟ 

ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʪʦʜʽ ʷʢ ʩʠʣʘ ʜʝʤʦʥʩʪʨʫʻ ʤʘʡʞʝ ʧʦʩʪʽʡʥʽ ʟʥʘʯʝʥʥʷ 

ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ. ʊʦʤʫ ʜʽʘʤʝʪʨ ʦʧʨʘʚʢʠ ʘʙʦ ʰʠʨʠʥʘ ʟʘʟʦʨʫ ʤʘʶʪʴ ʥʝʟʥʘʯʥʠʡ 

ʚʧʣʠʚ ʥʘ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

- ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʦʧʨʘʚʢʠ ʜʝʤʦʥʩʪʨʫʶʪʴ ʧʦʜʽʙʥʫ ʪʝʥʜʝʥʮʽʶ ʧʽʜ ʯʘʩ 

ʧʨʦʮʝʩʽʚ ʨʘʜʽʘʣʴʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ. ʆʜʥʘʢ ʚʦʥʠ ʨʽʟʢʦ ʟʨʦʩʪʘʶʪʴ ʥʘ ʧʦʯʘʪʢʫ 

ʧʨʦʮʝʩʫ ʧʨʷʤʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʧʨʘʚʢʠ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʙʽʣʴʰ ʨʽʟʢʦ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʦʙʠʚʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 
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1.5 ʆʩʦʙʣʠʚʦʩʪʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʰʪʘʤʧʽʚ ʟ ʨʦʟôʻʤʥʠʤʠ ʽ ʨʫʭʦʤʠʤʠ 

ʤʘʪʨʠʮʷʤʠ 

 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʩʭʝʤʠ ʜʝʬʦʨʤʫʚʘʥʥʷ ʚ ʨʦʟ'ʻʤʥʠʭ ʤʘʪʨʠʮʷʭ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʦʨʽʻʥʪʫʚʘʥʥʷʤ ʧʣʦʱʠʥʽ ʨʦʟ'ʻʤʫ ʤʘʪʨʠʮʽ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʦʩʽ ʧʫʘʥʩʦʥʘ, ʯʠʩʣʦʤ ʧʣʦʱʠʥ ʨʦʟ'ʻʤʫ ʤʘʪʨʠʮʽ, ʯʠʩʣʦʤ ʧʝʨʝʭʦʜʽʚ 

ʰʪʘʤʧʫʚʘʥʥʷ ʽ ʪ.ʜ. 
 

ɺʠʙʽʨ ʚʘʨʽʘʥʪʫ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʣʦʱʠʥʠ ʨʦʟ'ʻʤʫ ʤʘʪʨʠʮʽ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʬʦʨʤʦʶ ʧʦʢʦʚʢʠ, ʾʾ ʨʦʟʤʽʨʘʤʠ, ʫʤʦʚʘʤʠ ʚʠʰʪʦʚʭʫʚʘʥʥʷ ʟ ʧʽʚʤʘʪʨʠʮʽ ʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʶ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʘʪʨʠʮʽ [59, 154, 155]. 

ʉʪʘʙʽʣʴʥʽʩʪʴ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʚʠʜʘʚʣʶʚʘʥʥʷ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʰʪʘʤʧʫ. 

ʐʪʘʤʧʠ ʟ ʨʦʟ'ʻʤʥʠʤʠ ʤʘʪʨʠʮʷʤʠ ʤʽʩʪʷʪʴ ʪʽ ʞ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʯʘʩʪʠʥʠ, ʱʦ ʽ ʟʚʠʯʘʡʥʽ ʰʪʘʤʧʠ ʜʣʷ ʧʦʟʜʦʚʞʥʴʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ. ɻʦʣʦʚʥʘ 

ʚʽʜʤʽʥʥʽʩʪʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʰʪʘʤʧʠ ʟ ʨʦʟ'ʻʤʥʠʤʠ ʤʘʪʨʠʮʷʤʠ ʟʘʙʝʟʧʝʯʝʥʽ 

ʚʫʟʣʘʤʠ ʟʘʤʠʢʘʥʥʷ, ʧʨʠʟʥʘʯʝʥʠʤʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʥʦʚʦʾ ʬʫʥʢʮʽʾ ʟʘʪʠʩʢʫ 

ʧʽʚʤʘʪʨʠʮʴ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʧʨʠ ʟʤʠʢʘʥʥʽ ʨʦʙʦʯʫ ʧʦʨʦʞʥʠʥʫ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʠʡ ʘʥʘʣʽʟ ʰʪʘʤʧʽʚ ʽ ʚʫʟʣʽʚ ʟʘʪʠʩʢʫ ʧʦʢʘʟʫʻ ʤʦʞʣʠʚʽʩʪʴ 

ʛʝʥʝʨʫʚʘʥʥʷ ʙʝʟʣʽʯʽ ʚʘʨʽʘʥʪʽʚ ʾʭ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ [59, 117,  

154-158]. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʬʦʨʤ ʧʦʢʦʚʦʢ ʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤʦʟʤʽʥʠ ʤʝʪʘʣʫ ʚ 

ʨʦʙʦʪʘʭ [115, 116] ʚʠʜʽʣʝʥʽ ʦʩʥʦʚʥʽ ʩʭʝʤʠ ʰʪʘʤʧʫʚʘʥʥʷ ʚ ʨʦʟ'ʻʤʥʠʭ 

ʤʘʪʨʠʮʷʭ. ʍʘʨʘʢʪʝʨʥʠʤʠ ʦʟʥʘʢʘʤʠ ʧʨʠʡʥʷʪʽ ʦʨʽʻʥʪʫʚʘʥʥʷ ʧʣʦʱʠʥʠ ʨʦʟ'ʻʤʫ 

ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʦʩʽ ʜʝʬʦʨʤʫʶʯʦʛʦ ʧʫʘʥʩʦʥʫ, ʢʦʣʠ ʧʣʦʱʠʥʘ ʨʦʟ'ʻʤʫ 

ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʧʫʘʥʩʦʥʫ ʘʙʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʨʫʭʫ ʧʫʘʥʩʦʥʫ 

[117]. 

ʉʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʰʪʘʤʧʫʚʘʥʥʷ ʚ ʰʪʘʤʧʘʭ ʟ ʨʦʟ'ʻʤʥʠʤʠ ʤʘʪʨʠʮʷʤʠ ʚʠʤʘʛʘʻ ʾʭ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʷʢʘ 

ʜʦʟʚʦʣʠʣʘ ʙ ʦʮʽʥʠʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʚʠʙʦʨʫ ʪʠʧʫ ʰʪʘʤʧʫ. 
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ʉʧʨʦʙʠ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʢʽʥʝʤʘʪʠʯʥʽ ʨʽʟʥʦʚʠʜʠ ʰʪʘʤʧʽʚ ʧʦ 

ʨʦʟʪʘʰʫʚʘʥʥʶ ʧʣʦʱʠʥʠ ʨʦʟ'ʻʤʫ ʙʫʣʠ ʟʨʦʙʣʝʥʽ ʚ ʨʦʙʦʪʘʭ ɸ. ʄ. ʉʤʫʨʦʚʘ, 

ɸ. ɺ. ʂʫʟʥʻʮʦʚʘ ʪʘ ʆ. ɺ. ʇʨʦʪʦʧʦʧʦʚʘ [117, 159]. 

ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʧʝʨʝʜʘʯʽ ʩʠʣ ʨʦʟʢʨʠʪʪʷ ʥʘ ʧʦʚʟʫʥ ʧʨʝʩʘ ʚ ʨʦʙʦʪʽ [159] 

ʨʦʟʨʽʟʥʷʶʪʴ ʜʚʽ ʩʠʩʪʝʤʠ ʩʪʠʩʥʝʥʥʷ ʯʘʩʪʠʥ ʨʦʟ'ʻʤʥʦʾ ʤʘʪʨʠʮʽ: ʘʢʪʠʚʥʫ, ʷʢʘ 

ʪʨʘʥʩʣʶʻ ʩʠʣʠ ʟʘʪʠʩʢʫ ʥʘ ʧʦʚʟʫʥ, ʽ ʨʝʘʢʪʠʚʥʫ - ʥʝ ʧʝʨʝʜʘʪʠ. ɿ ʙʝʟʣʽʯʽ 

ʤʦʞʣʠʚʠʭ ʩʭʝʤ ʰʪʘʤʧʽʚ ʟ ʨʝʘʢʪʠʚʥʠʤ ʩʪʠʩʥʝʥʥʷʤ ʨʦʟ'ʻʤʥʦʾ ʤʘʪʨʠʮʽ ʧʦ 

ʧʣʦʱʠʥʽ ʨʦʟ'ʻʤʫ ʚʠʜʽʣʝʥʽ ʚʝʨʪʠʢʘʣʴʥʘ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʧʣʦʱʠʥʠ ʨʦʟ'ʻʤʫ. 

ɿʘ ʦʨʽʻʥʪʫʚʘʥʥʷ ʧʣʦʱʠʥʠ ʨʦʟ'ʻʤʫ ʤʘʪʨʠʮʽ ʜʦ ʦʩʽ ʧʫʘʥʩʦʥʫ ʚ ʨʦʙʦʪʽ 

[117] ʰʪʘʤʧʠ ʨʦʟʜʽʣʝʥʽ ʥʘ: ʰʪʘʤʧʠ ʟ ʧʦʟʜʦʚʞʥʽʤ ʨʦʟ'ʻʤʦʤ, ʧʣʦʱʠʥʘ ʷʢʦʛʦ 

ʧʘʨʘʣʝʣʴʥʘ ʦʩʽ ʛʦʣʦʚʥʦʛʦ ʜʝʬʦʨʤʫʶʯʦʛʦ ʧʫʘʥʩʦʥʘ; ʰʪʘʤʧʠ ʟ ʧʦʧʝʨʝʯʥʠʤ 

ʨʦʟ'ʻʤʦʤ, ʧʣʦʱʠʥʘ ʷʢʦʛʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʦʩʽ ʛʦʣʦʚʥʦʛʦ ʜʝʬʦʨʤʫʶʯʦʛʦ 

ʧʫʘʥʩʦʥʘ; ʰʪʘʤʧʠ ʟʽ ʟʤʽʰʘʥʠʤ ʧʦʟʜʦʚʞʥʴʦ-ʧʦʧʝʨʝʯʥʠʤ ʨʦʟ'ʻʤʦʤ. 

ʆʙʣʘʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʰʪʘʤʧʽʚ ʟ ʧʦʟʜʦʚʞʥʽʤ ʨʦʟ'ʻʤʦʤ ʰʪʘʤʧʫʚʘʥʥʷ 

(ʧʝʨʝʚʘʞʥʦ ʛʘʨʷʯʘ) ʧʦʢʦʚʦʢ ʪʠʧʫ ʢʫʪʥʠʢʽʚ, ʟ ʚʽʜʨʦʩʪʢʦʤ ʧʽʜ ʧʨʷʤʠʤ ʽ 

ʥʝʧʨʷʤʠʤ ʢʫʪʦʤ ʜʦ ʦʩʽ ʩʪʨʠʞʥʷ, [156, 160] ʚʠʣʦʢ ʢʘʨʜʘʥʥʠʭ ʰʘʨʥʽʨʽʚ, [159] 

ʧʦʢʦʚʢʠ ʟ ʚʽʜʨʦʩʪʢʘʤʠ, ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʚ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʽ ʽʥʰʽ ʧʦʢʦʚʢʠ, ʟʘ 

ʫʤʦʚʘʤʠ ʚʠʜʘʣʝʥʥʷ ʟ ʰʪʘʤʧʘ ʷʢʠʭ ʨʦʟ'ʻʤ ʜʦʮʽʣʴʥʦ ʚʠʢʦʥʘʪʠ ʧʦʟʜʦʚʞʥʴʦ. 

ʐʪʘʤʧʠ ʟ ʧʦʧʝʨʝʯʥʦʶ ʧʣʦʱʠʥʦʶ ʨʦʟ'ʻʤʫ ʟʥʘʡʰʣʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ 

ʛʘʨʷʯʦʤʫ ʽ ʭʦʣʦʜʥʦʤʫ ʦʙ'ʻʤʥʦʤʫ ʰʪʘʤʧʫʚʘʥʥʽ ʜʝʪʘʣʝʡ ʟ ʚʽʜʨʦʩʪʢʘʤʠ ʘʙʦ 

ʧʦʪʦʚʱʝʥʥʷʤʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤʠ ʦʩʽ ʧʦʢʦʚʢʠ. ɺ ʪʘʢʠʭ ʰʪʘʤʧʘʭ 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʧʨʦʮʝʩʠ ʨʘʜʽʘʣʴʥʦʛʦ ʽ ʙʽʯʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʭʨʝʩʪʦʚʠʥ 

ʢʘʨʜʘʥʥʠʭ ʰʘʨʥʽʨʽʚ, ʬʣʘʥʮʽʚ ʢʘʨʜʘʥʥʠʭ ʚʘʣʽʚ ʽ ʜʠʬʝʨʝʥʮʽʘʣʽʚ [157]. 

ʇʦʜʘʣʴʰʝ ʫʩʢʣʘʜʥʝʥʥʷ ʬʦʨʤʠ ʰʪʘʤʧʦʚʘʥʠʭ ʜʝʪʘʣʝʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʰʪʘʤʧʽʚ ʟʽ ʟʤʽʰʘʥʠʤ ʨʦʟ'ʻʤʦʤ, ʟ ʜʦʜʘʪʢʦʚʠʤʠ ʧʣʦʱʠʥʘʤʠ 

ʨʦʟ'ʻʤʫ ʯʘʩʪʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤʠ ʦʜʠʥ ʦʜʥʦʤʫ. ʊʠʧʦʚʠʤ ʧʨʠʢʣʘʜʦʤ ʪʘʢʦʛʦ 

ʰʪʘʤʧʫ ʩʣʫʞʠʪʴ ʰʪʘʤʧ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʝʣʦʩʠʧʝʜʥʦʾ ʚʪʫʣʢʠ [154]. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ɸ. ɺ. ʂʫʟʥʻʮʦʚʘ ʽ ʆ. ɺ. ʇʨʦʪʦʧʦʧʦʚʘ [117] ʻ ʥʘʡʙʽʣʴʰ 

ʚʜʘʣʦʶ ʟ ʫʩʽʭ ʨʦʟʛʣʷʥʫʪʠʭ, ʪʘʢ ʷʢ ʚʦʥʘ ʥʘʡʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʦʭʦʧʣʶʻ ʤʦʞʣʠʚʽ 

ʚʘʨʽʘʥʪʠ ʨʦʟ'ʻʤʫ ʤʘʪʨʠʮʴ ʚ ʰʪʘʤʧʘʭ ʟ ʨʦʟ'ʻʤʥʠʤʠ ʤʘʪʨʠʮʷʤʠ. 
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ɿʘ ʢʽʣʴʢʽʩʪʶ ʜʝʬʦʨʤʫʶʯʠʭ ʧʫʘʥʩʦʥʽʚ ʨʦʟʨʽʟʥʷʶʪʴ ʰʪʘʤʧʠ ʜʣʷ ʦʜʥʦ, 

ʜʚʦʭ, ʪʨʴʦʭ ʽ ʯʦʪʠʨʴʦʭ ʧʫʘʥʩʦʥʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ [115, 117]. ɿʘ ʢʽʣʴʢʽʩʪʶ 

ʧʝʨʝʭʦʜʽʚ ʨʦʟʨʽʟʥʷʶʪʴ ʦʜʥʦʧʝʨʝʭʽʜʥʝ ʽ ʜʚʦʭʧʝʨʝʭʽʜʥʝ ʰʪʘʤʧʫʚʘʥʥʷ. ɿʘ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʨʦʙʦʪʠ ʧʫʘʥʩʦʥʽʚ - ʦʜʥʦʯʘʩʥʝ ʽ ʧʦʩʣʽʜʦʚʥʝ ʰʪʘʤʧʫʚʘʥʥʷ [115, 

159, 161]. 

ʆʩʥʦʚʥʽ ʦʙʤʝʞʝʥʥʷ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʰʪʘʤʧʽʚ ʟ ʨʦʟ'ʻʤʥʠʤʠ ʤʘʪʨʠʮʷʤʠ 

ʧʦʚ'ʷʟʘʥʽ ʟ ʩʢʣʘʜʥʦʩʪʷʤʠ ʦʜʥʦʯʘʩʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʪʠʩʢʫ ʧʽʚʤʘʪʨʠʮʴ ʽ ʾʭ 

ʨʦʟʢʨʠʪʪʷ ʧʨʠ ʟʚʦʨʦʪʥʦʤʫ ʭʦʜʽ ʧʦʚʟʫʥʘ ʧʨʝʩʘ [59, 117, 154-159, 159, 161]. 

ʊʦʤʫ ʢʨʽʤ ʚʽʜʦʤʠʭ ʚʠʤʦʛ ʜʦ ʰʪʘʤʧʽʚ (ʥʘʜʽʡʥʽʩʪʴ, ʜʦʚʛʦʚʽʯʥʽʩʪʴ, ʧʨʦʩʪʦʪʘ 

ʥʘʣʘʛʦʜʞʝʥʥʷ, ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ), ʰʪʘʤʧʠ ʟ ʨʦʟ'ʻʤʥʠʤʠ ʤʘʪʨʠʮʷʤʠ 

ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʱʽʣʴʥʝ ʩʪʠʩʥʝʥʥʷ ʧʽʚʤʘʪʨʠʮʴ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ 

ʜʝʬʦʨʤʫʚʘʥʥʷ, ʰʚʠʜʢʝ ʽ ʚʽʣʴʥʝ ʨʦʟʤʠʢʘʥʥʷ ʧʨʠ ʟʚʦʨʦʪʥʦʤʫ ʭʦʜʽ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʨʦʟʛʣʷʥʫʪʽ ʚʠʱʝ ʢʨʠʪʝʨʽʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʰʪʘʤʧʦʚʦʛʦ 

ʦʩʥʘʱʝʥʥʷ, ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʨʽʰʝʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʪʠʩʢ ʧʽʚʤʘʪʨʠʮʴ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʩʫʯʘʩʥʠʭ ʰʪʘʤʧʘʭ ʜʣʷ ʚʠʜʘʚʣʶʚʘʥʥʷ ʚ ʨʦʟ'ʻʤʥʠʭ ʤʘʪʨʠʮʷʭ, 

ʤʦʞʥʘ ʟʛʨʫʧʫʚʘʪʠ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ: ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʤʠʢʘʶʯʠʭ 

ʧʨʠʩʪʨʦʾʚ, ʚʙʫʜʦʚʘʥʠʭ ʚ ʰʪʘʤʧ [117]; ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʩʪʨʦʾʚ (ʩʭʝʤ 

ʜʝʬʦʨʤʫʚʘʥʥʷ), ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʟʘʪʠʩʢʫ ʧʽʚʤʘʪʨʠʮʴ 

ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʠʣʫ [161]; ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʝʩʽʚ ʧʦʜʚʽʡʥʦʾ ʜʽʾ ʪʘ 

ʰʪʘʤʧʽʚ ʜʣʷ ʥʠʭ [162-164]. 

ɺʝʣʠʢʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʤʘʶʪʴ ʰʪʘʤʧʠ ʟ ʧʦʧʝʨʝʯʥʠʤ ʨʦʟ'ʻʤʦʤ 

ʤʘʪʨʠʮʴ ʨʦʟʛʣʷʥʫʪʽ ʚ ʨʦʙʦʪʘʭ ɯ. ʉ. ɸʣʽʻʚʘ ʪʘ ʽʥ. [61, 165-167]. ɯ. ʉ. ɸʣʽʻʚʠʤ 

ʙʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʰʪʘʤʧʫ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʨʦʞʥʠʩʪʠʭ ʽ 

ʩʪʨʠʞʥʝʚʠʭ ʜʝʪʘʣʝʡ ʟ ʧʦʪʦʚʱʝʥʥʷʤʠ ʘʙʦ ʬʣʘʥʮʝʤ ʥʘ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ 

[169]. ɺ ʨʦʙʦʪʽ [59] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʥʩʪʨʫʢʮʽʶ ʰʪʘʤʧʫ ʟ ʧʦʧʝʨʝʯʥʦʶ 

ʧʣʦʱʠʥʦʶ ʨʦʟ'ʻʤʫ ʜʣʷ ʰʪʘʤʧʫʚʘʥʥʷ ʭʨʝʩʪʦʚʠʥ ʢʘʨʜʘʥʥʦʛʦ ʰʘʨʥʽʨʫ. ɯʩʥʫʶʪʴ 

ʪʘʢʦʞ ʢʦʥʩʪʨʫʢʮʽʾ ʰʪʘʤʧʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ ʚʘʞʽʣʴʥʽ ʽ ʢʣʠʥʦʚʽ ʤʝʭʘʥʽʟʤʠ 

ʟʘʤʠʢʘʥʥʷ ʧʽʚʤʘʪʨʠʮʴ. ɺʽʜʦʤʘ ʢʦʥʩʪʨʫʢʮʽʷ ʰʪʘʤʧʫ, ʚ ʷʢʦʤʫ ʟʘʤʠʢʘʥʥʷ 

ʧʽʚʤʘʪʨʠʮʴ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʥʝʚʤʦʧʨʠʚʦʜʫ [169, 170]. 

ɸ. ʄ. ʃʠʪʚʠʥʦʚ ʟʘʧʨʦʧʦʥʫʚʘʚ ʰʪʘʤʧ ʟ ʨʦʟ'ʻʤʥʠʤʠ ʤʘʪʨʠʮʷʤʠ ʜʣʷ 



 120 

ʰʪʘʤʧʫʚʘʥʥʷ ʟʽʨʦʯʦʢ [155], ɿ ʤʝʪʦʶ ʟʥʠʞʝʥʥʷ ʧʝʨʝʜʘʯʽ ʩʠʣ ʥʘ ʧʦʚʟʫʥ ʧʨʝʩʘ 

ʽʩʥʫʶʪʴ ʰʪʘʤʧʠ ʟ ʧʨʫʞʠʥʥʦ-ʚʘʞʽʣʴʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʟʘʪʠʩʢʫ ʤʘʪʨʠʮʴ, 

ʧʦʢʘʟʘʥʽ [171]. ɯʩʥʫʶʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʰʪʘʤʧʽʚ, ʚ ʷʢʠʭ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʘʢ 

ʟʚʘʥʠʡ çʩʘʤʦʟʘʪʠʩʢè ʧʽʚʤʘʪʨʠʮʴ. ʇʝʨʝʚʘʛʦʶ ʰʪʘʤʧʽʚ ʟ ʩʘʤʦʟʘʪʠʩʢʦʤ ʻ 

ʟʘʤʠʢʘʥʥʷ ʩʠʣ ʨʦʟʢʨʠʪʪʷ ʤʘʪʨʠʮʽ ʚ ʰʪʘʤʧʦʚʦʤʫ ʙʣʦʮʽ ʙʝʟ ʧʝʨʝʜʘʯʽ ʥʘ ʧʦʚʟʫʥ 

ʧʨʝʩʘ. ɼʦ ʥʝʜʦʣʽʢʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʩʢʣʘʜʥʦʩʪʽ ʟ ʨʦʟʤʠʢʘʥʥʷʤ ʟʘʤʠʢʘʶʯʠʭ 

ʧʨʠʩʪʨʦʾʚ. 

ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʦʩʚʦʻʥʥʷ ʨʦʟʛʣʷʥʫʪʠʭ ʚʠʱʝ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ 

ʦʩʥʘʱʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʽ ʧʨʦʝʢʪʥʦ-

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʛʦ ʭʘʨʘʢʪʝʨʫ: 

- ʨʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʭʝʤ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʞʠʤʽʚ ʜʝʬʦʨʤʫʚʘʥʥʷ ʚ 

ʨʦʟ'ʻʤʥʠʭ ʤʘʪʨʠʮʷʭ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʩʢʦʨʦʪʠʪʠ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʭʦʜʽʚ 

ʰʪʘʤʧʫʚʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʬʦʨʤʦʟʤʽʥʠ; 

- ʨʦʟʨʦʙʢʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʩʭʝʤ ʰʪʘʤʧʦʚʦʛʦ ʦʩʥʘʱʝʥʥʷ ʟ ʨʦʟ'ʻʤʥʠʤʠ 

ʤʘʪʨʠʮʷʤʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ ʩʢʣʘʜʥʦʧʨʦʬʽʣʴʥʽ ʜʝʪʘʣʽ ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʙʦʨʫ ʩʭʝʤʠ ʨʦʟ'ʻʤʫ ʽ ʟʘʪʠʩʢʫ ʧʽʚʤʘʪʨʠʮʴ ʽ ʩʠʩʪʝʤʠ ʚʠʰʪʦʚʭʫʚʘʥʥʷ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʦʙʭʽʜʥʫ ʪʦʯʥʽʩʪʴ ʽ ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʰʪʘʤʧʽʚ. 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʥʘʜʽʡʥʽʩʪʴ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʢʦʚʘʣʴʩʴʢʦ-

ʰʪʘʤʧʫʚʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʽʡʢʦʩʪʽ 

ʜʝʬʦʨʤʫʚʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ, ʫʤʦʚʠ ʨʦʙʦʪʠ ʷʢʦʛʦ, ʷʢ ʧʨʘʚʠʣʦ, 

ʧʦʩʠʣʶʶʪʴʩʷ ʧʨʦʧʦʨʮʽʡʥʦ ʟʨʦʩʪʘʥʥʶ ʩʢʣʘʜʥʦʩʪʽ ʽ ʚʠʤʦʛ ʜʦ ʷʢʦʩʪʽ ʽ ʪʦʯʥʦʩʪʽ 

ʦʜʝʨʞʫʚʘʥʠʭ ʚʠʨʦʙʽʚ [172, 173]. 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʰʪʘʤʧʫ 

ʚʠʤʘʛʘʻ ʘʥʘʣʽʟʫ ʚʩʽʻʾ ʢʦʥʩʪʨʫʢʮʽʾ ʽ, ʦʩʦʙʣʠʚʦ, ʜʝʬʦʨʤʫʚʘʣʴʥʦʛʦ ʽ 

ʬʦʨʤʦʪʚʦʨʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. ʇʨʠ ʦʩʚʦʻʥʥʽ ʧʨʦʮʝʩʽʚ ʜʝʬʦʨʤʫʚʘʥʥʷ 

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʽʰʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʥʘʧʨʘʚʣʷʪʠ ʥʘ ʟʥʠʞʝʥʥʷ 

ʢʦʥʪʘʢʪʥʦʛʦ ʪʠʩʢʫ ʽ ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʨʦʙʦʪʠ ʽʥʩʪʨʫʤʝʥʪʫ [172, 173]. 

ʇʦʣʽʧʰʠʪʠ ʫʤʦʚʠ ʨʦʙʦʪʠ ʤʦʞʣʠʚʦ ʟʥʠʞʝʥʥʷʤ ʢʦʥʪʘʢʪʥʦʛʦ ʪʝʨʪʷ 

ʰʣʷʭʦʤ ʥʘʥʝʩʝʥʥʷ ʥʘ ʨʦʙʦʯʽ ʧʦʚʝʨʭʥʽ ʽʥʩʪʨʫʤʝʥʪʫ ʧʣʽʚʢʦʚʠʭ ʧʦʢʨʠʪʪʽʚ. ɺ 

ʜʘʥʠʡ ʯʘʩ ʧʣʽʚʢʦʚʽ ʧʦʢʨʠʪʪʷ ʟʥʘʡʰʣʠ ʩʚʦʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʤʝʪʘʣʦʦʙʨʦʙʥʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ, ʘ ʩʘʤʝ ʚ ʦʧʝʨʘʮʽʷʭ ʦʙʨʦʙʢʠ ʤʝʪʘʣʫ ʨʽʟʘʥʥʷʤ [174-177]. 
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ʅʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʽʚ ʥʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ 

ʩʠʣʫ ʢʦʥʪʘʢʪʥʦʛʦ ʪʝʨʪʷ, ʧʨʠʯʦʤʫ ʮʝʡ ʝʬʝʢʪ ʧʦʩʠʣʶʻʪʴʩʷ ʷʢ ʜʣʷ ʥʘʡʙʽʣʴʰ 

ʪʝʨʤʦʜʠʥʘʤʽʯʥʦ ʩʪʽʡʢʠʭ ʧʦʢʨʠʪʪʽʚ ʫ ʚʠʛʣʷʜʽ ʦʢʩʠʜʽʚ ʜʝʷʢʠʭ ʤʝʪʘʣʽʚ, ʪʘʢ ʽ ʜʣʷ 

ʧʦʢʨʠʪʪʽʚ, ʱʦ ʤʘʶʪʴ ʙʘʛʘʪʦʬʘʟʥʽ ʩʪʨʫʢʪʫʨʠ [176]. ɿʤʽʥʘ ʩʢʣʘʜʫ ʧʦʢʨʠʪʪʽʚ 

ʩʢʣʘʜʥʠʭ ʪʠʧʽʚ ʜʦʟʚʦʣʷʻ ʚ ʟʥʘʯʥʠʭ ʤʝʞʘʭ ʚʘʨʽʶʚʘʪʠ ʩʠʣʫ ʪʝʨʪʷ ʽ, ʪʘʢʠʤ 

ʯʠʥʦʤ, ʨʝʛʫʣʶʚʘʪʠ ʬʨʠʢʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ  

[175-177]. 

 

ɺʠʩʥʦʚʢʠ: 

 

1. ʇʨʦʮʝʩʠ ʪʦʯʥʦʛʦ ʦʙ'ʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʻ ʩʫʯʘʩʥʠʤ ʨʽʰʝʥʥʷʤ ʚ 

ʦʪʨʠʤʘʥʥʽ ʜʝʪʘʣʝʡ ʟ ʧʽʜʚʠʱʝʥʦʶ ʷʢʽʩʪʶ ʪʘ ʪʦʯʥʽʩʪʶ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ 

ʩʧʦʩʦʙʘʤʠ ʟʘʢʨʠʪʝ ʚʠʜʘʚʣʶʚʘʥʥʷ ʚ ʨʦʟôʻʤʥʠʭ ʤʘʪʨʠʮʷʭ ʤʘʻ ʥʘʡʙʽʣʴʰʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʩʭʝʤ ʜʝʬʦʨʤʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ 

ʨʦʟʰʠʨʠʪʠ ʥʦʤʝʥʢʣʘʪʫʨʫ ʦʪʨʠʤʫʚʘʥʠʭ ʚʠʨʦʙʽʚ ʩʫʮʽʣʴʥʠʭ ʪʘ ʧʫʩʪʦʪʽʣʠʭ, 

ʦʩʝʩʠʤʝʪʨʠʯʥʠʭ ʪʘ ʥʝʦʩʝʩʠʤʝʪʨʠʯʥʠʭ ʚʠʨʦʙʽʚ. ʊʦʤʫ ʻ ʪʝʥʜʝʥʮʽʷ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʧʨʘʢʪʠʯʥʦʛʦ ʦʩʚʦʻʥʥʷ ʧʦʜʽʙʥʠʭ ʧʨʦʮʝʩʽʚ. 

2. ɸʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ, ʥʘʜ ʷʢʠʤʠ ʧʨʘʮʶʶʪʴ ʬʘʭʽʚʮʽ ʚ ʦʙʣʘʩʪʽ 

ʦʙôʻʤʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ, ʻ ʨʦʟʰʠʨʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʧʨʦʮʝʩʽʚ ʦʙʨʦʙʢʠ ʪʠʩʢʦʤ ʚʠʜʘʚʣʶʚʘʥʥʷʤ ʟʘ ʨʘʭʫʥʦʢ ʨʝʛʫʣʶʚʘʥʥʷ 

ʢʽʥʝʤʘʪʠʢʠ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʟʘʛʦʪʦʚʦʢ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ 

ʚʝʜʝʪʴʩʷ ʧʦʰʫʢ ʽ ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʩʭʝʤ ʜʝʬʦʨʤʫʚʘʥʥʷ ʥʘ 

ʦʩʥʦʚʽ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦʾ ʙʘʟʠ, ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʽ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʧʨʦʮʝʩʽʚ ʜʝʬʦʨʤʫʚʘʥʥʷ ʟ ʨʝʛʫʣʶʚʘʥʥʷʤ ʢʽʥʝʤʘʪʠʢʠ ʬʦʨʤʦʟʤʽʥʠ. 

3. ɯʩʥʫʶʯʽ ʪʝʦʨʝʪʠʯʥʽ ʨʽʰʝʥʥʷ ʥʝ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʧʦʪʨʝʙ ʩʫʯʘʩʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ. ʈʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʚʽʜʦʤʠʭ ʩʧʦʩʦʙʽʚ ʪʦʯʥʦʛʦ 

ʰʪʘʤʧʫʚʘʥʥʷ ʚʠʜʘʚʣʶʚʘʥʥʷʤ ʫ ʨʦʟôʻʤʥʠʭ ʤʘʪʨʠʮʷʭ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ 

ʚʠʤʘʛʘʻ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʘʪʠ ʩʠʣʦʚʠʡ 

ʨʝʞʠʤ ʜʝʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʢʨʠʪʪʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʽʥʝʤʘʪʠʢʠ ʨʫʭʫ 
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ʽʥʩʪʨʫʤʝʥʪʘ ʪʘ ʧʣʘʩʪʠʯʥʦʛʦ ʬʦʨʤʦʟʤʽʥʝʥʥʷ ʟʘʛʦʪʦʚʢʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʠʭ ʙʝʟʜʝʬʝʢʪʥʠʭ ʜʝʪʘʣʝʡ. 

4. ʅʝʜʦʩʪʘʪʥʷ ʚʠʚʯʝʥʽʩʪʴ ʧʠʪʘʥʥʷ ʜʝʬʝʢʪʦʫʪʚʦʨʝʥʥʷ ʫ ʚʠʛʣʷʜʽ 

ʫʪʷʛʥʝʥʥʷ, ʧʨʦʩʪʨʽʣʽʚ ʽ ʟʘʞʠʤʽʚ ʟʥʠʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʣʘʩʪʠʯʥʦʛʦ 

ʜʝʬʦʨʤʫʚʘʥʥʷ. ɺʘʨʪʦ ʧʨʠʜʽʣʠʪʠ ʫʚʘʛʫ ʨʦʟʨʦʙʮʽ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ 

ʙʝʟʜʝʬʝʢʪʥʦʛʦ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʜʝʪʘʣʝʡ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʫʯʘʩʥʦʤʫ ʤʝʪʦʜʽ 

ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʚʘʨʽʡʦʚʘʥʠʤʠ ʢʽʥʝʤʘʪʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʦʮʝʩʫ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʰʣʷʭʽʚ ʧʦʙʫʜʦʚʠ ʨʽʰʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

5. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʪʝʦʨʝʪʠʯʥʠʭ ʨʽʰʝʥʴ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ 

ʩʠʣʦʚʦʛʦ ʨʝʞʠʤʫ ʽ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʜʣʷ ʧʨʦʮʝʩʽʚ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʘ ʩʫʤʽʱʝʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʠʤ 

ʧʠʪʘʥʥʷ ʫʪʦʯʥʝʥʥʷ ʮʠʭ ʨʽʰʝʥʴ. ɸ ʪʘʢʦʞ ʧʦʪʨʽʙʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʣʦʚʦʛʦ 

ʨʝʞʠʤʫ ʨʦʟʢʨʠʪʪʷ ʤʘʪʨʠʮʴ, ʝʥʝʨʛʦʩʠʣʦʚʦʛʦ ʨʝʞʠʤʫ ʰʪʘʤʧʫʚʘʥʥʷ ʪʘ ʦʮʽʥʢʠ 

ʨʝʩʫʨʩʫ ʧʣʘʩʪʠʯʥʦʩʪʽ ʽ ʬʦʨʤʦʟʤʽʥʠ. 

6. ʈʦʟʨʦʙʢʘ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʰʪʘʤʧʦʚʦʛʦ ʦʩʥʘʱʝʥʥʷ ʻ ʘʢʪʫʘʣʴʥʠʤʠ 

ʟʘʜʘʯʘʤʠ. ʉʪʚʦʨʝʥʥʷ ʜʦʚʛʦʚʽʯʥʠʭ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʦʥʩʪʨʫʢʮʽʡ ʰʪʘʤʧʽʚ ʟ 

ʨʦʟ'ʻʤʥʠʤʠ ʤʘʪʨʠʮʷʤʠ ʤʦʞʣʠʚʝ ʟʘ ʨʘʭʫʥʦʢ ʧʦʣʽʧʰʝʥʥʷ ʢʽʥʝʤʘʪʠʯʥʠʭ ʽ 

ʩʠʣʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʥʘʜʽʡʥʦʩʪʽ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ ʛʥʫʯʢʦʩʪʽ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʩʥʘʱʝʥʥʷ ʪʘ ʦʙʣʘʜʥʘʥʥʷ. ʇʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʩʢʣʘʜʥʦ-ʥʘʚʘʥʪʘʞʝʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʻ ʨʝʟʝʨʚʦʤ ʫ ʧʽʜʚʠʱʝʥʥʽ ʥʘʜʽʡʥʦʩʪʽ 

ʧʨʦʮʝʩʫ ʽ ʟʥʠʞʝʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʤʠʣʦʢ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʚʠʢʣʘʜʝʥʝ, ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʧʨʦʙʣʝʤʘ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʪʦʯʥʦʛʦ ʦʙôʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʨʦʟʚʠʪʢʫ 

ʥʘʫʢʦʚʦʾ ʙʘʟʠ, ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʽ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʟ ʨʝʛʫʣʶʚʘʥʥʷʤ ʢʽʥʝʤʘʪʠʢʠ ʬʦʨʤʦʟʤʽʥʠ ʻ ʘʢʪʫʘʣʴʥʦʶ ʽ 

ʩʫʯʘʩʥʦʶ. ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʤʝʪʫ ʪʘ ʟʘʜʘʯʽ 

ʨʦʙʦʪʠ, ʱʦ ʚʠʢʣʘʜʝʥʽ ʫ ʚʩʪʫʧʽ ʜʠʩʝʨʪʘʮʽʾ.  
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2 ɺʀɹɯʈ ʅɸʇʈʗʄɯɺ ɯ ʄɽʊʆɼɯɺ ɼʆʉʃɯɼɾɽʅʔ 

 

2.1 ɺʠʙʽʨ ʥʘʧʨʷʤʽʚ ʜʦʩʣʽʜʞʝʥʥʷ  

 

ʈʦʟʰʠʨʝʥʥʷ ʥʦʤʝʥʢʣʘʪʫʨʠ ʦʪʨʠʤʫʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʥʝʨʦʟʨʠʚʥʦ 

ʧʦʚôʷʟʘʥʦ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʷʢʦʩʪʽ ʛʦʪʦʚʠʭ ʜʝʪʘʣʝʡ, ʻ ʦʩʥʦʚʥʠʤ ʥʘʧʨʷʤʦʤ 

ʨʦʟʚʠʪʢʫ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɼʦʪʨʠʤʘʥʥʷ ʪʘʢʠʭ ʪʝʥʜʝʥʮʽʡ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʥʘ ʨʠʥʢʘʭ ʥʝ ʣʠʰʝ ʋʢʨʘʾʥʠ, ʘ ʡ ʟʘ ʾʾ 

ʤʝʞʘʤʠ.  

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʚʽʪʯʠʟʥʷʥʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ 

ʰʪʘʤʧʫʚʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʦʪʨʠʤʫʚʘʥʘ ʧʨʦʜʫʢʮʽʷ ʥʝ ʟʘʜʦʚʦʣʴʥʷʻ ʜʝʷʢʠʤ 

ʚʠʤʦʛʘʤ ʧʦ ʬʽʟʠʯʥʠʤ ʪʘ ʤʝʭʘʥʽʯʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ 

ʩʢʣʘʜʥʦʧʨʦʬʽʣʴʦʚʘʥʠʭ ʩʠʤʝʪʨʠʯʥʠʭ ʪʘ ʥʝʩʠʤʝʪʨʠʯʥʠʭ ʜʝʪʘʣʝʡ ʚʩʽʻʾ 

ʥʦʤʝʥʢʣʘʪʫʨʠ ʜʝʪʘʣʝʡ, ʷʢʽ ʰʪʘʤʧʫʶʪʴʩʷ ʟ ʯʦʨʥʠʭ ʽ ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ, ʱʦ 

ʧʦʚ'ʷʟʘʥʦ ʟ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʶ ʷʢʽʩʪʶ ʚʠʭʽʜʥʠʭ ʟʘʛʦʪʦʚʦʢ ʪʘ ʩʢʣʘʜʥʦʶ 

ʢʦʥʬʽʛʫʨʘʮʽʻʶ ʥʝʦʙʭʽʜʥʦʛʦ ʦʩʥʘʱʝʥʥʷ. ʅʠʟʴʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʝʘʣʽʟʦʚʘʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ, ʩʫʤʽʱʝʥʦʛʦ ʪʘ ʧʦʟʜʦʚʞʥʴʦʛʦ 

ʙʦʢʦʚʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʧʦʚôʷʟʘʥʘ ʪʘʢʦʞ ʟ ʬʽʟʠʯʥʠʤ ʽ ʤʦʨʘʣʴʥʠʤ ʩʪʘʨʽʥʥʷʤ 

ʦʙʣʘʜʥʘʥʥʷ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʽʩʥʫʶʪʴ ʨʽʟʥʽ ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ. 

ʆʜʥʝ ʟ ʥʠʭ ï ʧʨʠʜʙʘʥʥʷ ʩʫʯʘʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʘʣʝ ʜʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʽ 

ʚʠʩʦʢʽ ʤʘʪʝʨʽʘʣʴʥʽ ʚʠʪʨʘʪʠ. ʎʠʤ ʰʣʷʭʦʤ ʥʝ ʤʦʞʫʪʴ ʧʽʪʠ ʙʘʛʘʪʦ ʧʽʜʧʨʠʻʤʩʪʚ 

ʚ ʩʠʣʫ ʦʙʤʝʞʝʥʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʦʙʦʨʦʪʥʠʭ ʢʦʰʪʽʚ. 

ʅʘ ʙʽʣʴʰʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʝʘʣʽʟʦʚʫʚʘʪʠ 

ʥʝʦʙʭʽʜʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʽ ʚ ʤʽʥʽʤʘʣʴʥʦ ʢʦʨʦʪʢʽ 

ʪʝʨʤʽʥʠ. ʋ ʪʘʢʠʭ ʩʠʪʫʘʮʽʷʭ ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʠʡʥʷʪʦʛʦ ʨʽʰʝʥʥʷ 

ʧʦʪʨʽʙʥʠʡ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʥʘʫʢʦʚʦʾ ʦʙˇʨʫʥʪʦʚʘʥʦʩʪʽ, ʜʣʷ ʯʦʛʦ ʥʝʦʙʭʽʜʥʝ 

ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ ʧʨʦʮʝʩʘʭ ʦʙôʻʤʥʦʛʦ 

ʰʪʘʤʧʫʚʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷʤ ʥʝ ʪʽʣʴʢʠ ʩʘʤʠʭ ʧʨʦʮʝʩʽʚ, ʘʣʝ ʡ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʡʦʤʫ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʧʦʧʝʨʝʜʥʽʭ ʽ ʧʦʜʘʣʴʰʠʭ ʧʨʦʮʝʩʽʚ.
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ɼʝʪʘʣʽ ʪʠʧʫ ʩʪʨʠʞʝʥʴ ʟ ʬʣʘʥʮʝʤ, ʜʝʪʘʣʽ ʟ ʩʠʤʝʪʨʠʯʥʠʤʠ ʪʘ 

ʥʝʩʠʤʝʪʨʠʯʥʠʤʠ ʚʽʜʨʦʩʪʢʘʤʠ, ʜʝʪʘʣʽ ʟ ʙʦʢʦʚʠʤʠ ʚʽʜʨʦʩʪʢʘʤʠ ʪʠʧʫ çʧʝʨʦè, 

ʧʦʨʦʞʠʩʪʽ ʜʝʪʘʣʽ ʪʠʧʫ ʩʪʘʢʘʥ ʟʽ ʟʤʽʥʥʦʶ ʪʦʚʱʠʥʦʶ ʩʪʽʥʢʠ ʽ ʪ.ʧ., ʥʘ 

ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʩʢʣʘʜʘʶʪʴ ʚʝʣʠʢʫ ʯʘʩʪʠʥʫ ʥʦʤʝʥʢʣʘʪʫʨʠ. 

ɼʘʥʽ ʩʧʦʩʦʙʠ ʚʠʜʘʚʣʶʚʘʥʥʷ ʜʦʩʠʪʴ ʰʠʨʦʢʦ ʚʽʜʦʤʽ, ʘʣʝ ʦʙʤʝʞʝʥʽʩʪʴ ʚ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʷʭ ʱʦʜʦ ʟʜʽʡʩʥʝʥʥʷ ʩʧʦʩʦʙʘʤʠ ʟʘʢʨʠʪʦʛʦ 

ʦʙôʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʚʠʢʣʠʢʘʻ ʨʷʜ ʪʨʫʜʥʦʱʽʚ. ʆʩʥʦʚʥʽ ʪʨʫʜʥʦʱʽ 

ʧʦʣʷʛʘʶʪʴ ʚ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʨʽʟʥʦʛʦ ʚʠʜʫ ʜʝʬʝʢʪʽʚ ʪʘ ʨʦʟʨʦʙʣʝʥʽ ʟʘʭʦʜʠ ʱʦʜʦ 

ʫʩʫʥʝʥʥʷ ʾʭ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʪʘ ʫʪʦʯʥʝʥʥʷ ʩʠʣʦʚʦʛʦ ʨʝʞʠʤʫ 

ʧʨʦʮʝʩʽʚ.  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʦʙôʻʤʥʝ ʰʪʘʤʧʫʚʘʥʥʷ ʚʠʜʘʚʣʶʚʘʥʥʷʤ ʤʘʻ ʙʝʟʣʽʯ 

ʢʽʥʝʤʘʪʠʯʥʠʭ ʩʭʝʤ, ʜʦʩʣʽʜʞʝʥʥʷ ʮʠʭ ʩʭʝʤ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʝʜʝʪʴʩʷ, ʦʩʦʙʣʠʚʦ ʥʝ 

ʟʚʝʨʪʘʻʪʴʩʷ ʫʚʘʛʘ ʥʘ ʨʝʛʫʣʶʚʘʥʥʷ ʢʽʥʝʤʘʪʠʢʠ ʨʫʭʫ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʙʝʟʜʝʬʝʢʪʥʦʛʦ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʜʝʪʘʣʝʡ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʪʨʫʜʥʦʱʘʤʠ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʬʦʨʤʦʟʤʽʥʠ ʧʨʠ ʦʙôʻʤʥʦʤʫ 

ʰʪʘʤʧʫʚʘʥʥʽ. ʌʦʨʤʫʣʶʚʘʥʥʷ ʥʘʧʨʷʤʢʽʚ ʨʝʛʫʣʶʚʘʥʥʷ ʢʽʥʝʤʘʪʠʢʠ ʧʣʘʩʪʠʯʥʦʛʦ 

ʬʦʨʤʦʟʤʽʥʝʥʥʷ ʜʦʟʚʦʣʷʻ ʩʧʨʦʩʪʠʪʠ ʚʠʷʚʣʝʥʥʷ ʪʘ ʨʽʰʝʥʥʷ ʟ ʨʦʟʰʠʨʝʥʥʷ ʦʙʣʘʩʪʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʭʝʤ ʜʝʬʦʨʤʫʚʘʥʥʷ (ʨʠʩ. 2.1). ɿʤʽʥʘ ʢʽʥʝʤʘʪʠʢʠ ʨʫʭʫ ʽʥʩʪʨʫʤʝʥʪʫ, 

ʟʦʢʨʝʤʘ ʦʜʥʦ- ʪʘ ʜʚʦʩʪʦʨʦʥʥʷ ʧʦʜʘʯʘ ʤʝʪʘʣʫ ʚ ʦʩʝʨʝʜʦʢ ʜʝʬʦʨʤʘʮʽʾ, ʩʧʨʠʷʪʣʠʚʦ 

ʚʧʣʠʚʘʻ ʥʘ ʫʩʫʥʝʥʥʷ ʜʝʬʝʢʪʽʚ ʪʘ ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʪʠʧʽʚ ʜʝʪʘʣʝʡ. ʈʽʰʝʥʥʷ ʜʘʥʦʛʦ 

ʟʘʚʜʘʥʥʷ ʥʝʨʦʟʨʠʚʥʦ ʧʦʚ'ʷʟʘʥʝ ʟ ʧʨʦʚʝʜʝʥʥʷʤ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. 

ʂʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʚ ʨʝʘʣʽʟʘʮʽʾ ʦʩʥʦʚʥʠʭ ʟʘʭʦʜʽʚ ʩʪʦʩʦʚʥʦ ʥʦʚʠʭ ʪʘ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʩʧʦʩʦʙʽʚ ʦʙôʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʜʽʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʥʘʧʨʷʤʢʫ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 

ʭʦʣʦʜʥʦʰʪʘʤʧʦʚʘʥʠʭ ʜʝʪʘʣʝʡ ʧʨʠ ʦʜʥʦʯʘʩʥʽʡ ʤʽʥʽʤʽʟʘʮʽʾ ʧʠʪʦʤʠʭ 

ʤʘʪʝʨʽʘʣʴʥʠʭ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ. ʂʨʽʤ ʪʦʛʦ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ 

ʚʠʷʚʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʽ ʧʨʝʜ'ʷʚʣʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʚʠʤʦʛ ʜʦ 

ʧʨʦʮʝʩʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʭʦʣʦʜʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʟ ʬʣʘʥʮʝʤ, 

ʨʦʟʨʦʙʢʘ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʚʠʤʦʛ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʜʝʪʘʣʝʡ
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ʈʠʩʫʥʦʢ 2.1 ï ʅʘʧʨʷʤʦʢ ʨʝʛʫʣʶʚʘʥʥʷ ʢʽʥʝʤʘʪʠʢʠ ʬʦʨʤʦʟʤʽʥʠ 



ʤʘʰʠʥ ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʦʜʘʣʴʰʦʾ ʪʝʨʤʦʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ, ʜʦʢʣʘʜʥʠʡ ʨʦʟʛʣʷʜ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʚʞʝ ʽʩʥʫʶʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʭʝʤ ʚʠʜʘʚʣʶʚʘʥʥʷ, ʽ ʨʦʟʨʦʙʢʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʧʦ ʜʽʘʧʘʟʦʥʘʭ ʾʭ 

ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʗʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʧʠʪʘʥʥʷ ʱʦʜʦ ʨʦʟʰʠʨʝʥʥʷ ʥʦʤʝʥʢʣʘʪʫʨʠ, 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʟʥʠʞʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʭʦʣʦʜʥʦʰʪʘʤʧʦʚʘʥʠʭ ʚʠʨʦʙʽʚ ʟ 

ʥʘʫʢʦʚʦʾ ʪʦʯʢʠ ʟʦʨʫ ʥʝʦʙʭʽʜʥʦ: ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ 

ʫʥʽʬʽʢʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʨʽʟʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʩʭʝʤ, ʱʦ ʧʽʜʚʠʱʠʪʴ ʩʪʫʧʽʥʴ ʥʘʫʢʦʚʦʾ 

ʦʙˇʨʫʥʪʦʚʘʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ; ʫʪʦʯʥʠʪʠ ʚʠʭʽʜʥʽ ʜʘʥʽ, ʨʦʟʰʠʨʠʪʠ ʽ 

ʚʜʦʩʢʦʥʘʣʠʪʠ ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʽʚ ʷʢ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʥʘʜʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʪʘʢ ʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʩʪʫʧʝʥʷ ʾʾ ʜʦʩʪʦʚʽʨʥʦʩʪʽ; ʨʦʟʨʦʙʠʪʠ 

ʯʠʩʝʣʴʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʩʢʣʘʜʥʦʩʪʽ, ʷʢʽ ʙʫʜʫʪʴ 

ʚʽʜʨʽʟʥʷʪʠʩʷ ʧʦ ʪʦʯʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʥʘʜʘʻʪʴʩʷ, ʯʘʩʫ ʨʝʘʣʽʟʘʮʽʾ, 

ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ, ʧʨʠ ʮʴʦʤʫ ʢʦʞʥʘ ʟ ʦʪʨʠʤʘʥʠʭ ʤʦʜʝʣʝʡ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʧʘʜʢʫ; ʨʦʟʨʦʙʠʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ ʩʪʦʩʦʚʥʦ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʭʘʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ; ʩʬʦʨʤʫʣʶʚʘʪʠ 

ʽ ʚʠʨʽʰʠʪʠ ʟʘʚʜʘʥʥʷ ʟ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʨʝʞʠʤʽʚ ʽ ʤʝʭʘʥʽʯʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ. 

ʅʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚ'ʷʟʘʥʽ ʟ ʪʨʫʜʦʤʽʩʪʢʽʩʪʶ ʽ ʚʝʣʠʢʠʤʠ ʪʝʨʤʽʥʘʤʠ 

ʾʭ ʨʝʘʣʽʟʘʮʽʾ. ɼʣʷ ʟʥʠʞʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʪʝʦʨʝʪʠʯʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ, ʷʢʽ ʟʘʩʥʦʚʘʥʽ ʥʘ ʨʦʟʨʦʙʮʽ ʽ ʯʠʩʝʣʴʥʽʡ ʨʝʘʣʽʟʘʮʽʾ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʷʢʽ ʚ ʜʦʩʪʘʪʥʽʡ ʤʽʨʽ ʧʦʚʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʝʘʣʴʥʽ 

ʬʽʟʠʯʥʽ ʧʨʦʮʝʩʠ. 

ʌʽʟʠʯʥʽ (ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ) ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʪʨʽʙʥʦ ʧʨʦʚʦʜʠʪʠ ʱʝ ʥʘ 

ʩʪʘʜʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʽ ʦʙʣʘʜʥʘʥʥʷ. ɰʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʟʚʦʣʷʻ 

ʨʦʟʰʠʨʠʪʠ ʦʙôʻʤ ʽʥʬʦʨʤʘʮʽʾ, ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ 

ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʘʙʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʚʠʟʥʘʯʠʪʠ 

ʨʷʜ ʣʦʢʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʪʘʢʦʞ ʢʦʤʧʣʝʢʩʥʦ ʦʮʽʥʠʪʠ ʦʩʥʦʚʥʽ 

ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ [178-181]. 
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2.2 ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

 

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʩʠʣʦʚʦʛʦ ʨʝʞʠʤʫ ʽ ʬʦʨʤʦʟʤʽʥʠ ʫ ʧʨʦʮʝʩʘʭ 

ʧʣʘʩʪʠʯʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʪʝʦʨʝʪʠʯʥʽ ʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦïʘʥʘʣʽʪʠʯʥʽ ʤʝʪʦʜʠ. 

ɼʣʷ ʧʨʦʮʝʩʽʚ ʪʦʯʥʦʛʦ ʦʙ'ʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʚʠʜʘʚʣʶʚʘʥʥʷʤ ʧʦʪʨʽʙʥʘ 

ʨʦʟʨʦʙʢʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʷʢʽ ʜʦʟʚʦʣʠʣʠ ʙ ʦʮʽʥʠʪʠ ʥʝ ʪʽʣʴʢʠ 

ʧʦʝʪʘʧʥʠʡ ʨʦʟʚʠʪʦʢ ʝʥʝʨʛʦʩʠʣʦʚʦʛʦ ʨʝʞʠʤʫ, ʱʦ ʚʢʣʶʯʘʻ ʘʢʪʠʚʥʝ 

ʜʝʬʦʨʤʫʶʯʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʘʣʝ ʽ ʧʨʦʛʥʦʟʫʚʘʪʠ ʭʘʨʘʢʪʝʨ ʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʟʘʧʦʚʥʝʥʥʷ ʧʦʨʦʞʥʠʥʠ, ʥʘʨʦʩʪʘʥʥʷ ʨʦʟʤʽʨʽʚ ʽ ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʪʫʨʫ 

ʰʪʘʤʧʦʚʘʥʦʾ ʜʝʪʘʣʽ. ʈʦʟʨʦʙʢʘ ʽ ʦʧʪʠʤʽʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʚʠʜʘʚʣʶʚʘʥʥʷ ʚʠʤʘʛʘʻ 

ʘʥʘʣʽʟʫ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʾʭ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʥʦʚʠʭ 

ʩʧʦʩʦʙʽʚ, ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʢʽʥʝʤʘʪʠʢʠ ʪʝʯʽʾ, ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ, 

ʩʠʣʦʚʠʭ ʨʝʞʠʤʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʬʦʨʤʠ ʽʥʩʪʨʫʤʝʥʪʫ, ʢʦʥʪʘʢʪʥʠʭ ʫʤʦʚ ʪʘ 

ʽʥʰʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ʆʜʥʠʤ ʟ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʚʠʨʽʰʝʥʥʷ ʧʦʜʽʙʥʠʭ ʟʘʚʜʘʥʴ ʧʣʘʩʪʠʯʥʦʛʦ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʻ ʝʥʝʨʛʝʪʠʯʥʠʡ ʤʝʪʦʜ (ɽʄ) [178, 179].  

ʇʝʨʝʚʘʛʦʶ ʝʥʝʨʛʝʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʙʘʣʘʥʩʫ ʧʦʪʫʞʥʦʩʪʝʡ ʽ ʚʝʨʭʥʴʦʾ 

ʦʮʽʥʢʠ ʩʣʽʜ ʚʚʘʞʘʪʠ ʾʭ ʥʘʦʯʥʽʩʪʴ, ʛʥʫʯʢʽʩʪʴ, ʦʧʝʨʘʪʠʚʥʽʩʪʴ, ʤʦʞʣʠʚʽʩʪʴ 

ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ɽʆʄ ʜʣʷ ʚʠʙʦʨʫ ʚʽʜʧʦʚʽʜʥʠʭ ʬʫʥʢʮʽʡ ʽ ʟʤʽʥʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʦʧʠʩʫʶʪʴ ʢʽʥʝʤʘʪʠʢʫ ʪʝʯʽʾ [178, 179]. ʇʨʠʚʘʙʣʠʚʦʶ 

ʦʩʦʙʣʠʚʽʩʪʶ ʤʝʪʦʜʫ ʻ ʪʝ, ʱʦ ʚʽʥ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽ ʜʦʩʚʽʜʥʽ ʜʘʥʽ 

ʜʣʷ ʫʪʦʯʥʝʥʥʷ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ, ʢʽʥʝʤʘʪʠʯʥʠʭ ʧʦʣʽʚ ʰʚʠʜʢʦʩʪʝʡ, ʨʦʟʤʽʨʽʚ ʽ 

ʬʦʨʤʠ ʟʦʥ ʽʥʪʝʥʩʠʚʥʦʾ ʜʝʬʦʨʤʘʮʽʾ [179, 183]. ʎʷ ʚʣʘʩʪʠʚʽʩʪʴ ʨʦʙʠʪʴ 

ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʧʨʦʮʝʩʽʚ ʚʠʜʘʚʣʶʚʘʥʥʷ, ʱʦ ʚʢʣʶʯʘʻ ʧʨʦʚʝʜʝʥʥʷ 

ʧʦʧʝʨʝʜʥʽʭ ʥʘʩʪʘʥʦʚʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʽ ʨʦʟʨʦʙʢʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʧʨʦʮʝʩʽʚ ʜʝʬʦʨʤʫʚʘʥʥʷ, 

ʘʜʝʢʚʘʪʥʽʩʪʴ ʷʢʠʭ ʟʛʦʜʦʤ ʪʘʢʦʞ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʜʦʩʚʽʜʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. 
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ɿʛʽʜʥʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʪʦʜʫ ʚ ʟʘʛʦʪʦʚʮʽ, ʱʦ ʜʝʬʦʨʤʫʻʪʴʩʷ, 

ʚʠʜʽʣʷʶʪʴ ʨʷʜ ʧʣʘʩʪʠʯʥʠʭ ʟʦʥ ï ʢʽʥʝʤʘʪʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɼʣʷ ʢʦʞʥʦʛʦ 

ʝʣʝʤʝʥʪʘ ʟʥʘʭʦʜʷʪʴ ʢʽʥʝʤʘʪʠʯʥʦ ʤʦʞʣʠʚʝ ʧʦʣʝ ʰʚʠʜʢʦʩʪʝʡ (ʂʄʇʐ) ʽ ʥʘ 

ʡʦʛʦ ʦʩʥʦʚʽ ʚʠʟʥʘʯʘʶʪʴ ʧʦʚʥʫ ʧʦʪʫʞʥʽʩʪʴ ʜʝʬʦʨʤʫʚʘʥʥʷ, ʤʽʥʽʤʽʟʘʮʽʷ ʷʢʦʾ 

ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ ʜʝʬʦʨʤʘʮʽʾ ʽ ʫʪʦʯʥʠʪʠ ʦʮʽʥʢʠ 

ʩʠʣʦʚʦʛʦ ʨʝʞʠʤʫ ʽ ʢʘʨʪʠʥ ʧʣʘʩʪʠʯʥʦʾ ʪʝʯʽʾ [44, 184ï185]. 

ɼʦʧʫʱʝʥʥʷ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʪʦʜʫ: ʤʘʪʝʨʽʘʣ, ʥʝ 

ʟʤʽʮʥʶʻʪʴʩʷ, ʧʨʫʞʥʠʤʠ ʜʝʬʦʨʤʘʮʽʷʤʠ ʥʝʭʪʫʶʪʴ; ʤʘʪʝʨʽʘʣ ʽʟʦʪʨʦʧʥʠʡ; 

ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʽʥʩʪʨʫʤʝʥʪʫ ʧʦʩʪʽʡʥʘ; ʥʘʧʨʫʞʝʥʥʷ ʪʝʨʪʷ ʥʘ ʢʦʥʪʘʢʪʽ 

ʧʦʩʪʽʡʥʽ ʽ ʟʘʜʘʥʽ ʥʘʧʝʨʝʜ (ʟʘ ʟʘʢʦʥʦʤ ɿʽʙʝʣʷ). 

ʋʤʦʚʠ ʪʘ ʦʙʤʝʞʝʥʥʷ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʤʝʪʦʜʫ: ʫʤʦʚʘ ʥʝʩʪʠʩʢʘʥʥʷʽ 

(ʫʤʦʚʘ ʩʪʘʣʦʩʪʽ ʦʙôʻʤʫ); ʢʽʥʝʤʘʪʠʯʥʽ ʛʨʘʥʠʯʥʽ ʫʤʦʚʠ; ʫʤʦʚʘ ʩʫʮʽʣʴʥʦʩʪʽ 

ʤʘʪʝʨʽʘʣʫ ï ʫʤʦʚʘ ʥʝʨʦʟʨʠʚʥʦʩʪʽ ʥʦʨʤʘʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʰʚʠʜʢʦʩʪʝʡ 

ʪʝʯʽʾ. 

ʆʩʥʦʚʥʝ ʜʣʷ ɽʄ ʨʽʚʥʷʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʙʘʣʘʥʩʫ ʧʦʪʫʞʥʦʩʪʝʡ 

ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʩʠʣ ʥʘ ʂʄʇʐ ʧʦʚ'ʷʟʫʻ ʧʦʪʫʞʥʽʩʪʴ ʟʦʚʥʽʰʥʽʭ 

ʘʢʪʠʚʥʠʭ ʩʠʣ 0VFpNa ÖÖ=  ʟ ʧʦʪʫʞʥʽʩʪʶ ʚʥʫʪʨʽʰʥʽʭ ʩʠʣ: 

 

 äää ++=ÖÖ Ckʊjʜi NNNVFp 0
,    (2.1) 

 

ʜʝ ʜiN  ï ʧʦʪʫʞʥʽʩʪʴ ʩʠʣ ʜʝʬʦʨʤʫʚʘʥʥʷ, 

TjN  ï ʧʦʪʫʞʥʽʩʪʴ ʩʠʣ ʪʝʨʪʷ, 

CkN  ï ʧʦʪʫʞʥʽʩʪʴ ʩʠʣ ʟʨʽʟʫ. 

 

[] []ñññññññ Ö+Ö+Ö=ÖÖ

cʊ F

ccs

F

ʊkki

V

s dFVdFVdVVFp ttes #
0

  (2.2) 

 

ɿ ʨʽʚʥʷʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʙʘʣʘʥʩʫ ʧʦʪʫʞʥʦʩʪʝʡ, ʦʪʨʠʤʘʥʦ ʟʥʘʯʝʥʥʷ 

ʪʠʩʢʫ ʚʠʜʘʚʣʶʚʘʥʥʷ p : 
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 ,
0VF

NNN
p

ʩkʊjʜi

Ö

++
=
ä ää  (2.3) 

 

ɼʣʷ ʧʨʦʩʪʦʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʪʠʩʢ ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʨʠʚʝʜʝʤʦ ʜʦ 

ʙʝʟʨʦʟʤʽʨʥʦʾ ʚʝʣʠʯʠʥʠ, ʪʦʙʪʦ ʜʦ ʧʨʠʚʝʜʝʥʦʛʦ ʪʠʩʢʫ p : 

 

;
2

sp
k

p
p s==  (2.4) 

ʜʝ ss  ï ʤʝʞʘ ʪʝʢʫʯʦʩʪʽ ʤʘʪʝʨʽʘʣʫ, ʄʇʘ; 

k  ï ʧʦʩʪʽʡʥʘ ʧʣʘʩʪʠʯʥʦʩʪʽ, ʄʇʘ, 3sk s= . 

ʇʦʪʫʞʥʦʩʪʽ, ʱʦ ʚʭʦʜʷʪʴ ʚ ʨʽʚʥʷʥʥʷ ʙʘʣʘʥʩʫ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ 

ʽʥʪʝʛʨʘʣʴʥʠʤʠ ʟʘʣʝʞʥʦʩʪʷʤʠ [44]. 

ʇʦʪʫʞʥʽʩʪʴ ʩʠʣ ʜʝʬʦʨʤʫʚʘʥʥʷ ʜN  

 

,ñññ=

ʜV

ʜisʜ dVN es#  (2.5) 

 

ʜʝ ss  ï ʥʘʧʨʫʞʝʥʥʷ ʪʝʢʫʯʦʩʪʽ, ʄʇʘ; 

ie# ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʰʚʠʜʢʦʩʪʝʡ ʜʝʬʦʨʤʫʚʘʥʥʷ; 

ʜV  ï ʦʙôʻʤ ʧʣʘʩʪʠʯʥʦʾ ʟʦʥʠ; 

ʜdV ï ʥʝʩʢʽʥʯʝʥʥʦ ʤʘʣʠʡ ʦʙôʻʤ ʜʝʬʦʨʤʫʚʘʥʥʷ.  

 

ɼʣʷ ʧʨʦʮʝʩʽʚ ʦʩʝʩʠʤʤʝʪʨʠʯʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʰʚʠʜʢʦʩʪʽ ʜʝʬʦʨʤʘʮʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ ʟʘʣʝʞʥʦʩʪʽ [44]: 

 

 ö
÷

õ
æ
ç

å
+++= 2222

2

1

3

2
rzrzi geeee q
##### , (2.6) 

 

ʜʝ 
dz

dVz
z =e# , 

dr

dVr

r =e# , 
r

Vr=qe# , 
dr

dV

dz

dV zr

rz +=g# ï ʤʘʣʽ ʚʽʜʥʦʩʥʽ ʣʽʥʽʡʥʽ ʽ 

ʢʫʪʦʚʽ ʰʚʠʜʢʦʩʪʽ ʜʝʬʦʨʤʘʮʽʡ. 

 

ʇʨʠ ʮʴʦʤʫ ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠʩʷ ʫʤʦʚʘ ʥʝʩʪʠʩʥʝʥʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ: 
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.03 =++= qeeee ####
rz  (2.7) 

 

ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʦʙʯʠʩʣʝʥʴ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʧʦʪʫʞʥʦʩʪʽ ʩʠʣ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴ ʣʽʥʝʘʨʠʟʘʮʽʶ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʰʚʠʜʢʦʩʪʝʡ ʜʝʬʦʨʤʘʮʽʾ 

ie#. ʗʢʱʦ ʧʨʠ ʦʙʨʘʥʦʤʫ ʨʦʟʧʦʜʽʣʽ ʰʚʠʜʢʦʩʪʝʡ ʚ ʧʣʘʩʪʠʯʥʽʡ ʟʦʥʽ ʤʦʞʣʠʚʦ 

ʚʩʪʘʥʦʚʠʪʠ ʥʘʡʙʽʣʴʰʠʡ ʟ ʢʦʤʧʦʥʝʥʪʽʚ ʰʚʠʜʢʦʩʪʝʡ ʜʝʬʦʨʤʘʮʽʡ, ʪʦ ʟ ʜʝʷʢʦʶ 

ʧʦʭʠʙʢʦʶ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʽʥʝʘʨʠʟʦʚʘʥʠʡ ʚʠʨʘʟ [44]: 

 

max
08,1 ee ##=

i
, (2.8) 

ʜʝ maxe#  ï ʤʘʢʩʠʤʘʣʴʥʠʡ ʟʘ ʘʙʩʦʣʶʪʥʦʶ ʚʝʣʠʯʠʥʦʶ ʢʦʤʧʦʥʝʥʪʘ 

ʰʚʠʜʢʦʩʪʽ ʜʝʬʦʨʤʘʮʽʾ. 

 

ʇʦʪʫʞʥʽʩʪʴ ʩʠʣ ʟʨʽʟʫ cN  

 

,][ññ=

cF

ccsc dFVN t  (2.9) 

 

ʜʝst ï ʥʘʧʨʫʞʝʥʥʷ ʪʝʢʫʯʦʩʪʽ ʧʨʠ ʟʩʫʚʽ, ʄʇʘ;   3ss k st == ; 

[ cV ] ï ʚʽʜʥʦʩʥʘ ʰʚʠʜʢʽʩʪʴ ʟʨʽʟʫ ʥʘ ʤʝʞʘʭ ʜʚʦʭ ʩʫʩʽʜʥʽʭ ʟʦʥ (ʚʝʣʠʯʠʥʘ 

ʨʦʟʨʠʚʫ ʰʚʠʜʢʦʩʪʽ);  

cF  ï ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ ʟʨʽʟʫ;  

cdF  ï ʥʝʩʢʽʥʯʝʥʥʦ ʤʘʣʘ ʧʣʦʱʘ ʟʨʽʟʫ. 

 

ʇʦʪʫʞʥʽʩʪʴ ʩʠʣ ʪʝʨʪʷ 
ʊN : 

 

,ññ=

kF

kkkT dFVN t  (2.10) 

 

ʜʝ kt ï ʢʦʥʪʘʢʪʥʝ ʥʘʧʨʫʞʝʥʥʷ, ʄʇʘ;    ,
3

2
s

s
k m

s
t =  

Sm  ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʟʘ ɿʽʙʝʣʝʤ ( )5,00 ¢¢ sm ; 
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kV  ï ʚʽʜʥʦʩʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʟʘʛʦʪʦʚʢʠ ʫʟʜʦʚʞ ʢʦʥʪʘʢʪʫ ʟ 

ʽʥʩʪʨʫʤʝʥʪʦʤ; 

kF  ï ʧʣʦʱʘ ʢʦʥʪʘʢʪʥʦʾ ʧʦʚʝʨʭʥʽ; 

kdF  ï ʥʝʩʢʽʥʯʝʥʥʦ ʤʘʣʘ ʧʣʦʱʘ ʢʦʥʪʘʢʪʫ. 

 

ʇʨʠʚʝʜʝʥʠʡ ʪʠʩʢ ʻ ʢʨʠʪʝʨʽʘʣʴʥʦʶ ʚʝʣʠʯʠʥʦʶ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʨʦʟʨʘʭʫʚʘʪʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʤʘʨʢʠ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʧʝʚʥʦʾ ʩʭʝʤʠ ʜʝʬʦʨʤʘʮʽʾ 

ʚʝʣʠʯʠʥʫ ʪʠʩʢʫ ʜʝʬʦʨʤʫʚʘʥʥʷ p  ʽ ʩʠʣʫ ʜʝʬʦʨʤʫʚʘʥʥʷ P: 

 

 spp sÖ= , ʄʇʘ;  (2.11) 

 FpP Ö= , ʅ (2.12) 

ʜʝ F  ï ʧʣʦʱʘ ʧʝʨʝʨʽʟʫ ʘʢʪʠʚʥʦʛʦ ʜʝʬʦʨʤʫʶʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ [44]. 

 

ɿʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʥʷ ʪʝʯʽʾ ʤʘʪʝʨʽʘʣʫ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʫʨʘʭʫʚʘʥʥʷ 

ʜʝʬʦʨʤʘʮʽʡʥʦʛʦ ʟʤʽʮʥʝʥʥʷ [178, 179] ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟ ʜʽʘʛʨʘʤ ʟʤʽʮʥʝʥʥʷ 

ʜʣʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʩʪʫʧʝʥʷ 

ʜʝʬʦʨʤʘʮʽʾ ʟʘ ʈ. ʍʽʣʣʦʤ [179]: 

 pei =# , (2.13) 

 

ʇʽʜʚʠʱʝʥʥʶ ʦʧʝʨʘʪʠʚʥʦʩʪʽ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʪʦʜʫ, ʟʥʠʞʝʥʥʶ 

ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʦʙʯʠʩʣʝʥʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʟʽʩʪʘʚʣʷʶʪʴʩʷ ʩʭʝʤʘʤʠ ʘʙʦ 

ʧʦ ʝʪʘʧʘʤ ʜʝʬʦʨʤʫʚʘʥʥʷ ʤʦʞʝ ʩʣʫʞʠʪʠ ʤʦʜʫʣʴʥʠʡ ʧʽʜʭʽʜ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ 

ʧʽʜʙʦʨʽ ʽ ʚʠʢʦʨʠʩʪʘʥʥʽ ʫʥʽʬʽʢʦʚʘʥʠʭ ʢʽʥʝʤʘʪʠʯʥʠʭ ʤʦʜʫʣʽʚ (ʝʣʝʤʝʥʪʘʨʥʠʭ 

ʧʦʣʽʚ ʰʚʠʜʢʦʩʪʝʡ) [185, 187], ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʦʧʠʩʫ ʧʝʨʝʚʘʞʘʶʯʠʭ ʩʭʝʤ 

ʜʝʬʦʨʤʘʮʽʡ ʚ ʧʣʘʩʪʠʯʥʠʭ ʟʦʥʘʭ. 

 

2.2.1 ʄʝʪʦʜ ʚʝʨʭʥʴʦʾ ʦʮʽʥʢʠ  

 

ʄʝʪʦʜ ʚʝʨʭʥʴʦʾ ʦʮʽʥʢʠ (ʄɺʆ) ʻ ʦʢʨʝʤʠʤ ʚʠʧʘʜʢʦʤ ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʤʝʪʦʜʫ. ʇʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘʚʜʘʥʴ ʟʘ ʄɺʆ ʦʙ'ʻʤʥʘ ʘʙʦ ʦʩʝʩʠʤʝʪʨʠʯʥʘ ʟʘʜʘʯʘ 
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ʟʚʦʜʠʪʴʩʷ ʜʦ ʧʣʦʩʢʦʛʦ ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ (ʇɼʉ). ʆʩʝʨʝʜʦʢ ʜʝʬʦʨʤʘʮʽʾ 

ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ ʨʷʜ ʞʦʨʩʪʢʠʭ ʟʦʥ. ɼʝʬʦʨʤʘʮʽʷ ʟʚʦʜʠʪʴʩʷ ʜʦ ʧʝʨʝʤʽʱʝʥʥʷ 

ʮʠʭ ʟʦʥ (ʝʣʝʤʝʥʪʽʚ) ʚʽʜʥʦʩʥʦ ʦʜʠʥ ʦʜʥʦʛʦ. ɼʦʪʨʠʤʘʥʥʷ ʢʽʥʝʤʘʪʠʯʥʠʭ 

ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʧʦʙʫʜʦʚʦʶ ʛʦʜʦʛʨʘʬʫ ʰʚʠʜʢʦʩʪʝʡ. 

ʇʨʠʚʝʜʝʥʠʡ ʪʠʩʢ p  ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʩʧʨʦʱʝʥʦʶ ʬʦʨʤʫʣʦʶ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʙʘʣʘʥʩʫ [179]: 

 

 [ ],2
2

1

0

ää += ikiksijij VlVl
bV

p m  (2.14) 

 

ʜʝ b ï ʜʦʚʞʠʥʘ ʣʽʥʽʾ ʢʦʥʪʘʢʪʫ ʟʘʛʦʪʦʚʢʠ ʽ ʘʢʪʠʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ  

(ʟʘ ʧʝʨʝʨʽʟʦʤ); 

l ij, Vij ï ʜʦʚʞʠʥʘ ʤʝʞʽ ʢʦʥʪʘʢʪʫ ʽ ʰʚʠʜʢʽʩʪʴ ʚʽʜʥʦʩʥʦʛʦ ʨʫʭʫ ʙʣʦʢʽʚ, ʤʽʞ 

ʷʢʠʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʨʽʟ. ɺʝʣʠʯʠʥʠ lij, Vij ʚʠʟʥʘʯʘʶʪʴʩʷ ʟ ʧʨʠʡʥʷʪʦʛʦ ʧʦʣʷ 

ʰʚʠʜʢʦʩʪʝʡ ʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʡʦʤʫ ʛʦʜʦʛʨʘʬʘ ʰʚʠʜʢʦʩʪʝʡ;  

l ik, Vik ï ʜʦʚʞʠʥʘ ʤʝʞʽ ʢʦʥʪʘʢʪʫ ʽ ʰʚʠʜʢʽʩʪʴ ʚʽʜʥʦʩʥʦʛʦ ʨʫʭʫ 

ʽʥʩʪʨʫʤʝʥʪʘ ʽ ʟʘʛʦʪʦʚʢʠ. 

 

ʆʧʪʠʤʘʣʴʥʝ ʯʠʩʣʦ ʞʦʨʩʪʢʠʭ ʝʣʝʤʝʥʪʽʚ n, ʱʦ ʜʘʻ ʤʽʥʽʤʫʤ ʚʝʨʭʥʴʦʾ ʦʮʽʥʢʠ 

ʧʠʪʦʤʦʾ ʩʠʣʠ ʥʝ ʧʦʩʪʽʡʥʝ, ʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʦʨʤʠ ʽ ʨʦʟʤʽʨʽʚ ʦʩʝʨʝʜʢʫ ʜʝʬʦʨʤʘʮʽʾ. 

ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʦʜʦʛʨʘʬʘ ʰʚʠʜʢʦʩʪʝʡ ʤʦʞʝ ʙʫʪʠ ʦʙʯʠʩʣʝʥʠʡ 

ʥʘʢʦʧʠʯʝʥʠʡ ʩʪʫʧʽʥʴ ʜʝʬʦʨʤʘʮʽʾ ʟʩʫʚʫ ɔij, ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʥʘʨʦʩʪʘʥʥʷ 

ʩʪʫʧʝʥʷ ʜʝʬʦʨʤʘʮʽʾ ʧʦ ʭʦʜʫ ʪʝʯʽʾ ʽ ʨʦʟʧʦʜʽʣ ʩʪʫʧʝʥʷ ʬʦʨʤʦʟʤʽʥʠ ʧʦ ʧʝʨʝʨʽʟʫ 

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʟʨʘʟʢʘ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʥʘʧʨʫʞʝʥʥʷ ʽ 

ʜʝʬʦʨʤʘʮʽʾ, ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ ʚʠʪʨʘʪʠ (ʚʠʢʦʨʠʩʪʘʥʥʷ) ʨʝʩʫʨʩʫ 

ʧʣʘʩʪʠʯʥʦʩʪʽ [178], ʘ ʪʘʢʦʞ ʧʨʦʛʥʦʟʫʚʘʪʠ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ [179]. 

ɻʦʣʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʤʝʪʦʜʫ ʻ ʡʦʛʦ ʦʧʝʨʘʪʠʚʥʽʩʪʴ, ʛʝʦʤʝʪʨʠʯʥʘ 

ʥʘʦʯʥʽʩʪʴ ʽ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʞʦʨʩʪʢʠʭ ʽ ʧʣʘʩʪʠʯʥʠʭ ʟʦʥ. ʄʦʞʣʠʚʽʩʪʴ 

ʤʽʥʽʤʽʟʘʮʽʾ ʚʝʨʭʥʴʦʛʨʘʥʠʯʥʠʭ ʟʥʘʯʝʥʴ ʟʫʩʠʣʴ ʽ ʝʥʝʨʛʽʾ ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʦ 

ʚʘʨʽʡʦʚʘʥʠʤ ʧʘʨʘʤʝʪʨʘʤ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʫ, ʧʝʨʝʜʙʘʯʝʥʽ ʚ ʄɺʆ, ʻ ʧʦʪʫʞʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʫʪʦʯʥʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ. ɺʘʨʽʘʮʽʡʥʠʡ 
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ʧʽʜʭʽʜ ʚ ʤʝʪʦʜʘʭ ɽʄ ʽ ʄɺʆ ʜʦʟʚʦʣʷʻ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʦʩʪʽ ʨʦʟʨʠʚʥʽ ʧʦʣʷ 

ʰʚʠʜʢʦʩʪʝʡ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʭʘʨʘʢʪʝʨʥʽ ʚʽʜʭʠʣʝʥʥʷ ʽ ʜʝʬʝʢʪʠ ʪʠʧʫ ʫʪʷʛʥʝʥʴ, 

ʥʝʟʘʧʦʚʥʝʥʠʭ ʧʦʨʦʞʥʠʥ ʽ ʨʦʟʨʠʚʽʚ ʩʫʮʽʣʴʥʦʩʪʽ [44, 178, 179, 188-190]. 

 

2.2.2 ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʦʙôʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʚʠʜʘʚʣʶʚʘʥʥʷʤ. 

 

ʄʝʪʦʜ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʄʉɽ) ʤʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʽ 

ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ. ʄʉɽ ʟʥʘʡʰʦʚ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʘʥʘʣʽʟʫ 

ʧʨʫʞʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʰʪʘʤʧʽʚ, ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʟʘʛʦʪʦʚʦʢ, ʨʦʟʨʘʭʫʥʢʫ 

ʥʘʧʨʫʞʝʥʦïʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʽ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʣʽʚ ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʟʘʚʜʘʥʥʷʭ ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ ʪʠʩʢʦʤ [191, 193]. ʄʉɽ ï ʮʝ ʫʟʘʛʘʣʴʥʝʥʥʷ 

ʚʘʨʽʘʮʽʡʥʦʛʦ ʤʝʪʦʜʫ. ʁʦʛʦ ʚʽʜʤʽʥʥʽʩʪʴ ʚʽʜ ʚʘʨʽʘʮʽʡʥʦʛʦ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, 

ʱʦ ʢʦʦʨʜʠʥʘʪʥʽ ʬʫʥʢʮʽʾ ʚʠʙʠʨʘʶʪʴ ʫ ʚʠʛʣʷʜʽ ʢʫʩʦʯʥʦïʣʽʥʽʡʥʠʭ ʬʫʥʢʮʽʡ. ʎʝ 

ʨʦʟʰʠʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʤʝʪʦʜʫ ʽ ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ. ʃʽʥʽʡʥʽʩʪʴ 

ʢʦʦʨʜʠʥʘʪʥʠʭ ʬʫʥʢʮʽʡ ʜʦʟʚʦʣʷʻ ʟʚʝʩʪʠ ʨʽʰʝʥʥʷ ʩʠʩʪʝʤʠ ʩʢʣʘʜʥʠʭ 

ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʨʽʚʥʷʥʴ ʜʦ ʩʠʩʪʝʤʠ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ [191-193]. ʄʝʪʦʜ ʜʦʟʚʦʣʷʻ 

ʚʠʨʽʰʫʚʘʪʠ ʷʢ ʧʣʦʩʢʽ, ʽ ʦʩʝʩʠʤʝʪʨʠʯʥʽ, ʪʘʢ ʽ ʦʙ'ʻʤʥʽ ʟʘʚʜʘʥʥʷ ʧʣʘʩʪʠʯʥʦʾ ʪʝʯʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʯʠʩʝʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʤʦʞʥʘ ʫʷʚʠʪʠ ʚ ʟʨʫʯʥʦʤʫ ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ ʚʠʛʣʷʜʽ, 

ʥʘʧʨʠʢʣʘʜ, ʣʽʥʽʡ ʪʝʯʽʾ ʯʘʩʪʠʥʦʢ ʤʝʪʘʣʫ, ʽʟʦʣʽʥʽʡ ʨʦʟʧʦʜʽʣʫ ʪʝʤʧʝʨʘʪʫʨ, 

ʜʝʬʦʨʤʘʮʽʡ, ʥʘʧʨʫʞʝʥʴ. ɿʥʘʶʯʠ ʮʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʥʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʫʪʚʦʨʝʥʥʷ 

ʜʝʬʝʢʪʽʚ ʬʦʨʤʠ ʽ ʧʦʷʚʫ ʟʦʥ ʧʝʨʝʜʯʘʩʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ [191, 194-196]. 

ɺ ʜʘʥʠʡ ʯʘʩ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʚʠʜʘʚʣʶʚʘʥʥʷ ʄʉɽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʨʽʟʥʽ ʟʘʛʘʣʴʥʦï̔ ʥʞʝʥʝʨʥʽ ʧʘʢʝʪʠ, ʪʘʢ ʽ ʧʨʦʛʨʘʤʠ, 

ʨʦʟʨʦʙʣʝʥʽ ʧʽʜ ʨʝʘʣʴʥʫ ʪʝʭʥʦʣʦʛʽʯʥʫ ʟʘʜʘʯʫ. 

ɺ ʦʩʥʦʚʽ ʄʉɽ ʣʝʞʠʪʴ ʨʦʟʙʠʪʪʷ ʦʙôʻʤʫ ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʪʽʣʘ ʥʘ ʙʝʟʣʽʯ 

ʧʨʦʩʪʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʧʣʦʩʢʽ ʽ ʦʙ'ʻʤʥʽ ʝʣʝʤʝʥʪʠ: ʧʨʷʤʦʣʽʥʽʡʥʽ ʽ 

ʢʨʠʚʦʣʽʥʽʡʥʽ, ʧʨʘʚʠʣʴʥʽ ʽ ʜʦʚʽʣʴʥʽ ʪʨʠʢʫʪʥʠʢʠ ʽ ʯʦʪʠʨʠʢʫʪʥʠʢʠ ʪʘ ʽʥ.). 

ɽʣʝʤʝʥʪʘʤ ʚ ʮʽʣʦʤʫ ʽ ʢʦʞʥʦʤʫ ʚʫʟʣʫ ʟʦʢʨʝʤʘ ʥʘʜʘʶʪʴ ʧʝʚʥʽ ʩʪʫʧʝʥʽ ʩʚʦʙʦʜʠ, 

ʘ ʢʦʞʝʥ ʝʣʝʤʝʥʪ ʤʘʻ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʜʠʩʢʨʝʪʠʟʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 
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ɼʣʷ ʧʨʫʞʥʴʦ-ʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʮʝ, ʧʝʨʰ ʟʘ ʚʩʝ, ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʩʝʨʝʜʦʚʠʱʘ. ʆʩʥʦʚʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʄʉɽ, ʩʪʦʩʦʚʥʦ ʜʦ ʧʨʦʮʝʩʽʚ ʆʄʊ, 

ʟʘʩʥʦʚʘʥʽ ʘʙʦ ʥʘ ʪʝʦʨʽʾ ʧʣʘʩʪʠʯʥʦʾ ʪʝʯʽʾ, ʘʙʦ ʥʘ ʪʝʦʨʽʾ ʧʣʘʩʪʠʯʥʦʩʪʽ [196]. 

ɯʩʥʫʻ ʙʝʟʣʽʯ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʽ ʟʘʛʘʣʴʥʦï̔ ʥʞʝʥʝʨʥʠʭ ʧʘʢʝʪʽʚ ʩʢʽʥʯʝʥʦï

ʝʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʽʟʫ, ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ, ʨʦʟʨʘʭʫʥʢʫ ʧʨʦʮʝʩʫ ʬʦʨʤʦʟʤʽʥʠ ʧʨʠ 

ʚʠʜʘʚʣʶʚʘʥʥʽ ʟ ʚʝʣʠʢʠʤʠ ʜʝʬʦʨʤʘʮʽʷʤʠ ʪʘ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʦʙ'ʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʚ ʢʦʤʙʽʥʘʮʽʾ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʽʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʽʟʫ 

(ʪʝʧʣʦʚʠʡ, ʜʠʥʘʤʽʯʥʠʡ ʽ ʪ. ʜ.) ʚ ʦʩʥʦʚʥʦʤʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ 

ʧʨʦʛʨʘʤʠ, ʪʘʢʽ ʷʢ ANSYS, ABAQUS, QFORM [156, 157, 181], DEFORM ʪʘ ʽʥ.  

ʇʨʦʮʝʩʠ ʚʠʜʘʚʣʶʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʚʝʣʠʢʦʶ 

ʚʝʣʠʯʠʥʦʶ ʜʝʬʦʨʤʘʮʽʡ, ʥʘʷʚʥʽʩʪʶ ʟʘʩʪʽʡʥʠʭ ʟʦʥ ʽ ʟʥʘʯʥʦʶ ʥʝʦʜʥʦʨʽʜʥʽʩʪʶ 

ʜʝʬʦʨʤʘʮʽʾ ʟʘ ʦʙôʻʤʦʤ ʟʘʛʦʪʦʚʢʠ. ɼʣʷ ʥʦʚʠʭ ʩʭʝʤ ʧʦʧʝʨʝʯʥʦʛʦ ʪʘ ʢʦʤʙʽʥʦʚʘʥʦʛʦ 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʭʘʨʘʢʪʝʨʥʘ ʩʢʣʘʜʥʽʩʪʴ ʢʦʥʬʽʛʫʨʘʮʽʾ ʰʪʘʤʧʦʚʘʥʠʭ ʜʝʪʘʣʝʡ ʽ 

ʥʘʷʚʥʽʩʪʴ ʜʝʢʽʣʴʢʦʭ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʪʝʯʽʾ ʤʝʪʘʣʫ. ʎʽ ʬʘʢʪʦʨʠ ʫʩʢʣʘʜʥʶʶʪʴ 

ʤʦʜʝʣʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʄʉɽ ʚ ʨʘʟʽ, ʷʢʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʽʜʭʽʜ ʃʘʛʨʘʥʞʘ 

ʜʦ ʦʧʠʩʫ ʨʫʭʫ ʤʘʪʝʨʽʘʣʫ (ʃʘʛʨʘʥʞʝʚʝ ʬʦʨʤʫʣʶʚʘʥʥʷ ʝʣʝʤʝʥʪʘ) [193]. ɺ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʚ ʟʦʥʽ ʦʩʽ ʩʠʤʝʪʨʽʾ, ʜʝ ʚʝʣʠʯʠʥʘ ʦʩʴʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʜʝʬʦʨʤʘʮʽʾ 

ʥʘʡʙʽʣʴʰʘ ʽ ʝʣʝʤʝʥʪʠ ʩʠʣʴʥʦ ʩʪʠʩʢʘʶʪʴʩʷ ʘʙʦ ʧʦʜʦʚʞʫʶʪʴʩʷ, ʚʽʜʥʦʰʝʥʥʷ ʩʪʦʨʽʥ 

ʚʠʭʽʜʥʦʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʝʣʝʤʝʥʪʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ ʜʝʩʷʪʢʠ ʨʘʟʽʚ. ɸ ʥʘ ʧʝʨʝʭʽʜʥʠʭ 

ʢʨʦʤʢʘʭ ʽ ʚʠʭʽʜʥʠʭ ʯʘʩʪʠʥʘʭ ʤʘʪʨʠʮʽ ʤʘʪʝʨʽʘʣ ʚʽʜʯʫʚʘʻ ʥʘʩʪʽʣʴʢʠ ʚʝʣʠʢʫ ʽ 

ʥʝʦʜʥʦʨʽʜʥʫ ʜʝʬʦʨʤʘʮʽʶ, ʱʦ 4ïʭ ʚʫʟʣʦʚʽ ʝʣʝʤʝʥʪʠ, ʥʘʧʨʠʢʣʘʜ, ʬʘʢʪʠʯʥʦ 

ʚʠʨʦʜʞʫʶʪʴʩʷ ʚ 3ïʭ ʚʫʟʣʦʚʽ [193, 220]. ʋ ʟʦʥʽ ʨʘʜʽʫʩʥʦʛʦ ʧʝʨʝʭʦʜʫ ʤʘʪʨʠʮʴ 

ʧʦʨʫʰʫʶʪʴʩʷ ʽ ʢʦʥʪʘʢʪʥʽ ʫʤʦʚʠ. ʊʘʢʝ ʚʠʢʨʠʚʣʝʥʥʷ ʬʦʨʤʠ ʝʣʝʤʝʥʪʽʚ ʥʝ ʜʦʟʚʦʣʷʻ 

ʚʚʘʞʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʜʦʩʪʦʚʽʨʥʠʤʠ. 

ʆʜʠʥ ʟ ʤʝʪʦʜʽʚ ʫʩʫʥʝʥʥʷ ʮʴʦʛʦ ʥʝʜʦʣʽʢʫ ï ʘʜʘʧʪʠʚʥʘ ʧʦʙʫʜʦʚʘ ʩʽʪʢʠ ʟʽ 

ʟʤʝʥʰʝʥʠʤ ʭʘʨʘʢʪʝʨʥʠʤ ʨʦʟʤʽʨʦʤ ʝʣʝʤʝʥʪʽʚ ʚ ʟʦʥʘʭ ʟ ʧʝʨʝʜʙʘʯʫʚʘʥʠʤ 

ʟʥʘʯʥʠʤ ʛʨʘʜʽʻʥʪʦʤ ʜʝʬʦʨʤʘʮʽʾ (ʟʦʥʠ ʟʽ ʟʥʘʯʥʦʶ ʥʝʦʜʥʦʨʽʜʥʽʩʪʶ 

ʜʝʬʦʨʤʘʮʽʾ). ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʻ ʪʘʢ ʟʚʘʥʘ rïʘʜʘʧʪʠʚʥʘ 

ʧʝʨʝʙʫʜʦʚʘ ʩʽʪʢʠ ʟ ʚʩʪʘʥʦʚʣʝʥʠʤ ʧʦʩʪʽʡʥʠʤ ʭʘʨʘʢʪʝʨʥʠʤ ʨʦʟʤʽʨʦʤ ʝʣʝʤʝʥʪʘ 

[220]. ɯʩʪʦʪʥʠʤ ʥʝʜʦʣʽʢʦʤ ʟʘʟʥʘʯʝʥʦʛʦ ʩʧʦʩʦʙʫ ʻ ʧʝʨʝʩʪʨʦʶʚʘʥʥʷ ʚ ʩʪʨʦʛʦ 
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ʧʝʚʥʽ ʤʦʤʝʥʪʠ ʯʘʩʫ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʧʦʪʦʯʥʦʛʦ ʚʠʢʨʠʚʣʝʥʥʷ ʬʦʨʤʠ ʝʣʝʤʝʥʪʽʚ. 

ʄʦʜʠʬʽʢʘʮʽʷ ʤʝʪʦʜʫ ʟʽ ʚʩʪʘʥʦʚʣʝʥʦʶ ʯʫʪʣʠʚʽʩʪʶ ʜʦ ʬʦʨʤʠ ʝʣʝʤʝʥʪʽʚ 

ʜʦʟʚʦʣʷʻ ʫʩʫʥʫʪʠ ʮʝʡ ʥʝʜʦʣʽʢ [197]. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʦʮʽʥʶʚʘʪʠ ʘʜʝʢʚʘʪʥʽʩʪʴ 

ʧʘʨʘʤʝʪʨʽʚ ʉɽ-ʤʦʜʝʣʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘ ʜʝʷʢʠʤʠ ʷʢʽʩʥʠʤʠ ʪʘ ʢʽʣʴʢʽʩʥʠʤʠ 

ʢʨʠʪʝʨʽʷʤʠ, ʱʦ ʦʧʠʩʫʶʪʴ ʪʘʢʽ ʩʧʝʮʠʬʽʯʥʽ ʷʚʠʱʘ, ʷʢ ʚʪʨʘʪʘ ʩʪʽʡʢʦʩʪʽ ʧʨʦʮʝʩʫ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʽ ʚʠʢʨʠʚʣʝʥʥʷ ʬʦʨʤʠ ʚʠʜʘʚʣʶʻʤʦʛʦ ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ ʧʨʠ 

ʥʘʷʚʥʦʩʪʽ ʚʽʣʴʥʠʭ ʧʦʚʝʨʭʦʥʴ [197]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ 

ʦʙ'ʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʄʉɽ ʻ ʨʝʘʣʴʥʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʶ ʽ ʪʝʦʨʝʪʠʯʥʦʤʫ ʘʥʘʣʽʟʫ ʽ ʤʦʞʝ ʙʫʪʠ 

ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʠʤ ʧʨʠ ʘʥʘʣʽʟʽ ʧʨʦʮʝʩʽʚ ʭʦʣʦʜʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʽ ʚʠʨʽʰʝʥʥʽ 

ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ. ɸʣʝ, ʉɽ ï ʤʦʜʝʣʽ ʧʨʦʮʝʩʽʚ ʚʠʜʘʚʣʶʚʘʥʥʷ, ʷʢ ʽ ʚʩʷʢʽ 

ʨʽʰʝʥʥʷ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʩʧʨʦʱʝʥʠʭ ʛʽʧʦʪʝʟʘʭ, ʚʠʤʘʛʘʶʪʴ ʦʩʪʘʪʦʯʥʦʛʦ 

ʧʽʜʢʨʽʧʣʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʚʽʜʥʠʤʠ ʜʘʥʠʤʠ [192, 198]. ɿ ʽʥʰʦʛʦ 

ʙʦʢʫ, ʥʝʤʘʻ ʩʫʧʝʨʝʯʥʦʩʪʽ ʽ ʚ ʪʦʤʫ, ʱʦ ʚʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʟʘʚʜʘʥʴ ʧʦ 

ʄʉɽ ʜʦʮʽʣʴʥʦ ʽ ʢʦʨʠʩʥʦ ʫʪʦʯʥʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʽʟʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

[193, 197, 199, 200]. 

 

2.2.3 ʇʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ 

 

ʇʦʤʽʪʥʝ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʦʩʣʽʜʞʝʥʴ ʽ ʽʥʞʝʥʝʨʥʠʭ ʨʦʟʨʦʙʦʢ 

ʜʦʩʷʛʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʧʣʘʥʫʚʘʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʤʘʪʠʢʦïʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʧʨʠ 

ʧʦʩʪʘʥʦʚʮʽ ʟʘʚʜʘʥʴ, ʚ ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʽʩʪʦʪʥʦ ʩʢʦʨʦʯʫʻ 

ʪʝʨʤʽʥʠ ʨʽʰʝʥʥʷ, ʟʥʠʞʫʻ ʚʠʪʨʘʪʠ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɺ ʷʢʦʩʪʽ ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ ʚʠʙʠʨʘʶʪʴʩʷ ʜʦʩʣʽʜʞʫʚʘʥʽ ʧʘʨʘʤʝʪʨʠ 

ʧʨʦʮʝʩʽʚ ʆʄʊ. ʃʦʢʘʣʴʥʘ ʦʙʣʘʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʽʚ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟ 

ʘʧʨʽʦʨʥʠʭ ʤʽʨʢʫʚʘʥʴ. ʂʦʞʝʥ ʽʟ ʯʠʥʥʠʢʽʚ ʚʘʨʽʶʻʪʴʩʷ ʥʘ ʜʚʦʭ ʨʽʚʥʷʭ. 

ɯʥʪʝʨʚʘʣʠ ʚʘʨʽʶʚʘʥʥʷ ʬʘʢʪʦʨʽʚ ʽ ʾʭ ʟʥʘʯʝʥʥʷ ʚ ʥʘʪʫʨʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ ʥʘ 
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ʦʩʥʦʚʥʦʤʫ, ʚʝʨʭʥʴʦʤʫ ʽ ʥʠʞʥʴʦʤʫ ʨʽʚʥʷʭ ʚʢʘʟʫʶʪʴʩʷ ʚ ʪʘʙʣʠʮʽ ʨʽʚʥʽʚ 

ʬʘʢʪʦʨʽʚ (ʪʘʙʣ. 2.1). 

 

ʊʘʙʣʠʮʷ 2.1 ï ʈʽʚʥʽ ʬʘʢʪʦʨʽʚ 

ʌʘʢʪʦʨʠ 
1X  2X  3X  

ʆʩʥʦʚʥʠʡ ʨʽʚʝʥʴ (
0i

X ) 
01X  

02X  
03X  

ɯʥʪʝʨʚʘʣ ʚʘʨʽʶʚʘʥʥʷ (iXD ) 1XD  2XD  3XD  

ɺʝʨʭʥʽʡ ʨʽʚʝʥʴ (1=ix ) 110
XX D+  220

XX D+  330
XX D+  

ʅʠʞʥʽʡ ʨʽʚʝʥʴ (1-=ix ) 110
XX D-  220

XX D-  330
XX D-  

ʂʦʜʫʚʘʥʥʷ ʟʥʘʯʝʥʴ (ix) ʧʦʚôʷʟʘʥʽ ʟ ʥʘʪʫʨʘʣʴʥʠʤʠ (iX ) 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ: 

i

ii

i
X

XX
x

D

-
= 0 ,      (2.15) 

 

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ: 

1. ʈʦʟʨʘʭʫʥʦʢ ʜʠʩʧʝʨʩʽʾ ʜʦʩʣʽʜʫ: 

u

n

g

uu

y
f

yy

S

u

g

u

ä
=

-

=
1

2

2

)(

,     (2.16) 

 

ʜʝ 
guy  ï ʨʝʟʫʣʴʪʘʪ gïʛʦ ʧʦʚʪʦʨʝʥʥʷ uïʛʦ ʟʨʘʟʢʘ; 

uy  ï ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ un  ʜʫʙʣʽʚ uïʛʦ ʜʦʩʣʽʜʫ; 

1-= uu nf  ï ʯʠʩʣʦ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ uïʡ ʧʦʨʷʜʢʦʚʦʾ 

ʜʠʩʧʝʨʩʽʾ 2

uyS . 

 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʦʜʥʦʨʽʜʥʦʩʪʽ ʨʷʜʫ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʚʝʣʠʯʠʥʘ ʢʨʠʪʝʨʽʶ 

ʂʦʭʨʝʥʘ. 

ä
=

=
N

u

y

yʨʘʩʯ

u

u

S

S
G

1

2

max

2

,      (2.17) 
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ʜʝ ʪʘʙʣʨʘʩʯGG <  ï ʫʤʦʚʘ ʦʜʥʦʨʽʜʥʦʩʪʽ ʨʷʜʫ ʜʠʩʧʝʨʩʽʡ. 

 

2. ʈʦʟʨʘʭʫʥʦʢ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʝʛʨʝʩʽʾ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʤʦʜʝʣʴ 

ʙʫʜʫʻʪʴʩʷ ʟʘ ʪʘʢʦʶ ʟʘʣʝʞʥʽʩʪʶ 

 

43211234

414141

0 xxxxbxxxbxxbxbby
lji

ljiijl

ji

jiij

i

ii ÖÖÖÖ+ÖÖÖ+ÖÖ+Ö+= äää
¢¢¢¢¢¢¢¢¢

, (2.18) 

 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʢʦʝʬʽʮʽʻʥʪʽʚ b ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʦʟʰʠʨʝʥʘ ʤʘʪʨʠʮʷ 

ʧʣʘʥʫʚʘʥʥʷ (ʪʘʙʣ. 2.2) ʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʽʚ: 

N

yx

b

N

u

ui

i

uä
=

Ö

= 1 ,    (2.19) 

 

3. ʇʝʨʝʚʽʨʢʘ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʝʨʝʜʙʘʯʘʻ 

ʚʠʟʥʘʯʝʥʥʷ ʜʠʩʧʝʨʩʽʾ ʦʮʽʥʦʢ ʢʦʝʬʽʮʽʻʥʪʽʚ. 

 

Nn

S
S

y

ib
Ö

=

2

2

,     (2.20) 

ɼʘʣʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʝʛʨʝʩʽʾ. 

 

ibfib St Ö=D
1,a ,     (2.21) 

 

ʂʦʝʬʽʮʽʻʥʪʠ, ʘʙʩʦʣʶʪʥʘ ʚʝʣʠʯʠʥʘ ʷʢʠʭ ʜʦʨʽʚʥʶʻ ʜʦʚʽʨʯʦʤʫ ʽʥʪʝʨʚʘʣʫ 

ʘʙʦ ʙʽʣʴʰʝ ʡʦʛʦ, ʩʣʽʜ ʚʠʟʥʘʪʠ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʤʠ. ʉʪʘʪʠʩʪʠʯʥʦ 

ʥʝʟʥʘʯʫʱʽ ʢʦʝʬʽʮʽʻʥʪʠ ʟ ʤʦʜʝʣʽ ʤʦʞʥʘ ʚʠʢʣʶʯʠʪʠ. 

4. ʇʝʨʝʚʽʨʢʘ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʦʜʝʣʽ: ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʠʩʧʝʨʩʽʷ 

ʥʝʘʜʝʢʚʘʪʥʦʩʪʽ. 

ä
=

-Ö=
N

u
ʵʢʩʧuʨʘʩʯuʥʝʘʜ yynSS

1

2)(

,   (2.22) 

 

ɻʽʧʦʪʝʟʘ ʧʨʦ ʘʜʝʢʚʘʪʥʽʩʪʴ ʤʦʜʝʣʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʢʨʠʪʝʨʽʻʤ ʌʽʰʝʨʘ: 
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2

2

12

y

ʥʝʘʜʨʘʩʯ

ff
S

S
F = ,     (2.23) 

 

ʜʝ ʪʘʙʣʨʘʩʯ

ff FF <
12

 ï ʛʽʧʦʪʝʟʘ ʧʨʦ ʘʜʝʢʚʘʪʥʽʩʪʴ ʤʦʜʝʣʽ ʥʝ ʚʽʜʢʠʜʘʻʪʴʩʷ. 

 

ɼʣʷ ʧʣʘʥʽʚ ʪʠʧʫ ɺk ʢʦʝʬʽʮʽʻʥʪʠ ʨʝʛʨʝʩʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʟʘ ʪʘʢʠʤʠ ʬʦʨʤʫʣʘʤʠ: 

 

äää
= ==

-=
k

i

N

u
uiu

N

u
u yxCyCb

1 1

2
2

1
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=

=
N

u
uiui yxCb

1
3 ,  (2.24) 
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uujiij yxxCb

1
4 )( . ääää

== ==

-+=
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u
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u
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N

u
iuii yCyxCyxCb
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1 1

2
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1

2
5 , (2.25) 

 

ʜʝ 61...CC  ï ʜʦʧʦʤʽʞʥʽ ʢʦʥʩʪʘʥʪʠ. 

 

ʊʘʙʣʠʮʷ 2.2 ï ʈʦʟʰʠʨʝʥʘ ʤʘʪʨʠʮʷ ʧʣʘʥʫ 

 ̄

ʜʦʩʣʽʜʫ 
x0 x1 x2 x3 x1x2 x1x3 x2x3 x1

2 x2
2 x3

2 

1 1 ï1 ï1 ï1 1 1 1 1 1 1 

2 1 1 ï1 ï1 1 ï1 1 1 1 1 

3 1 ï1 1 ï1 ï1 1 ï1 1 1 1 

4 1 1 1 ï1 1 ï1 ï1 1 1 1 

5 1 ï1 ï1 1 1 ï1 ï1 1 1 1 

6 1 1 ï1 1 ï1 1 ï1 1 1 1 

7 1 ï1 1 1 ï1 ï1 1 1 1 1 

8 1 1 1 1 1 1 1 1 1 1 

9 1 ï1 0 0 0 0 0 1 0 0 

10 1 1 0 0 0 0 0 1 0 0 

11 1 0 ï1 0 0 0 0 0 1 0 

12 1 0 1 0 0 0 0 0 1 0 

13 1 0 0 ï1 0 0 0 0 0 1 

14 1 0 0 1 0 0 0 0 0 1 
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ʈʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʣʝʞʥʽʩʪʶ: 

 

äää
===

+++=
14

1

2
14

1

14

1
0

u
ii

u
jiij

u
ii xbxxbxbby .   (2.26) 

 

2.2.4 ɺʠʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ. ʆʮʽʥʢʘ ʚʠʯʝʨʧʘʥʥʷ ʨʝʩʫʨʩʫ 

ʧʣʘʩʪʠʯʥʦʩʪʽ  

 

ɺ ʧʨʦʮʝʩʽ ʭʦʣʦʜʥʦʛʦ ʧʣʘʩʪʠʯʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ, ʧʦʨʷʜ ʟʽ ʟʤʽʮʥʝʥʥʷʤ 

ʤʝʪʘʣʫ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʥʴʦʤʫ ʧʦʰʢʦʜʞʝʥʴ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʟʥʝʤʽʮʥʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʽ ʟʥʠʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʟʘʣʠʰʢʦʚʦʾ ʧʣʘʩʪʠʯʥʦʩʪʽ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʛʽʨʰʝʥʥʷ ʩʣʫʞʙʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʚʠʨʦʙʽʚ, ʘʞ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʟʘʛʦʪʦʚʦʢ ʚ ʧʨʦʮʝʩʽ ʧʣʘʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʘʙʦ 

ʚʠʨʦʙʽʚ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʊʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʚʠʨʦʙʽʚ ʧʨʠ ʦʙʨʦʙʮʽ 

ʤʝʪʦʜʘʤʠ ʆʄʊ ʥʝʤʦʞʣʠʚʦ ʙʝʟ ʦʮʽʥʢʠ ʟʜʘʪʥʦʩʪʽ ʤʝʪʘʣʽʚ ʜʝʬʦʨʤʫʚʘʪʠʩʷ ʙʝʟ 

ʨʫʡʥʫʚʘʥʥʷ, ʧʨʠ ʤʽʥʽʤʘʣʴʥʦʤʫ ʚʠʯʝʨʧʘʥʥʽ ʨʝʩʫʨʩʫ ʧʣʘʩʪʠʯʥʦʩʪʽ. 

ɻʦʣʦʚʥʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʧʣʘʩʪʠʯʥʽʩʪʴ ʤʝʪʘʣʽʚ ʚ ʫʤʦʚʘʭ 

ʭʦʣʦʜʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ, ʻ ʩʭʝʤʘ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ. ɿʘʣʝʞʥʽʩʪʴ 

ʧʣʘʩʪʠʯʥʦʩʪʽ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʭʝʤʫ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ, 

ʥʘʟʠʚʘʶʪʴ ʜʽʘʛʨʘʤʦʶ ʧʣʘʩʪʠʯʥʦʩʪʽ. 

ʅʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʦ ʫʷʚʣʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʧʣʘʩʪʠʯʥʦʩʪʽ ʚʽʜ 

ʧʦʢʘʟʥʠʢʘ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ, ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ɻ. ɸ. ʉʤʠʨʥʦʚʠʤïɸʣʷʻʚʠʤ: 

 

ʠʠ s

sss

s

s
h 32103 ++

=
Ö

= ,    (2.27) 

 

ʜʝ ů0 ï ʛʽʜʨʦʩʪʘʪʠʯʥʝ ʥʘʧʨʫʞʝʥʥʷ; 

ů1, ů2, ů3 ï ʢʦʤʧʦʥʝʥʪʠ ʪʝʥʟʦʨʘ ʛʦʣʦʚʥʠʭ ʥʘʧʨʫʞʝʥʴ; 

ůu ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘʧʨʫʞʝʥʴ. 

 

ʇʦʢʘʟʥʠʢ ɖ ʥʝ ʚʨʘʭʦʚʫʻ ʚʧʣʠʚʫ ʪʨʝʪʴʦʛʦ ʽʥʚʘʨʽʘʥʪʘ ʪʝʥʟʦʨʘ ʥʘʧʨʫʞʝʥʴ, 

ʪʦʤʫ ʜʽʘʛʨʘʤʫ ʧʣʘʩʪʠʯʥʦʩʪʽ ʚ ʢʦʦʨʜʠʥʘʪʘʭ Ůuïɖ ʥʝʤʦʞʥʘ ʚʚʘʞʘʪʠ ʻʜʠʥʦʶ ʜʣʷ 

ʚʩʽʭ ʤʦʞʣʠʚʠʭ ʚʠʜʽʚ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ. 
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ɼʣʷ ʦʙ'ʻʢʪʠʚʥʦʾ ʦʮʽʥʢʠ ʜʝʬʦʨʤʦʚʥʦʩʪʽ ʤʝʪʘʣʽʚ ʚ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʘʭ ʥʝʦʙʭʽʜʥʦ ʨʦʟʪʘʰʦʚʫʚʘʪʠ çʻʜʠʥʫè ʜʽʘʛʨʘʤʫ ʧʣʘʩʪʠʯʥʦʩʪʽ, ʷʢʘ 

ʦʧʠʩʫʻ ʾʭ ʧʣʘʩʪʠʯʥʽʩʪʴ ʧʨʠ ʨʽʟʥʠʭ ʩʭʝʤʘʭ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ. ɺʠʧʨʦʙʫʚʘʥʥʷ 

ʤʝʪʘʣʽʚ ʥʘ ʧʣʘʩʪʠʯʥʽʩʪʴ ʚ ʢʘʤʝʨʽ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ ʧʦʢʘʟʘʣʠ 

ʨʽʟʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʚʽʜʧʦʚʽʜʥʽ ʦʜʥʠʤ ʽ ʪʠʤ ʞʝ ʟʥʘʯʝʥʥʷʤ ʧʦʢʘʟʥʠʢʘ 

ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ [201]. ɿʦʢʨʝʤʘ ɺ. ʃ. ʂʦʣʤʦʛʦʨʦʚʠʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ 

ʨʦʟʪʷʛʫʚʘʥʥʽ ʚ ʫʤʦʚʘʭ ɖ=0 ʧʣʘʩʪʠʯʥʽʩʪʴ ʚʠʱʝ, ʥʽʞ ʧʨʠ ʢʨʫʯʝʥʥʽ. 

ɸ. ɸ. ɹʦʛʘʪʦʚ ʪʘ ʽʥʰʽ ʜʦʩʣʽʜʥʠʢʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʨʝʟʫʣʴʪʘʪ ʚʠʧʨʦʙʫʚʘʥʴ 

ʚʠʭʦʜʠʪʴ ʨʽʟʥʠʡ, ʧʨʠ ʮʴʦʤʫ ʷʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʽʣʴʰʝ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʘʨʢʠ 

ʤʝʪʘʣʫ. ɺ. ɸ. ʆʛʦʨʦʜʥʽʢʦʚ ʚʩʪʘʥʦʚʠʚ, ʱʦ ʧʨʠ ʢʨʫʯʝʥʥʽ, ʚ ʨʘʟʽ ʩʪʚʦʨʝʥʥʷ ʚ 

ʢʘʤʝʨʽ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʫʤʦʚ ʟ ʨʽʚʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʧʦʢʘʟʥʠʢʘ ʥʘʧʨʫʞʝʥʦʛʦ 

ʩʪʘʥʫ, ʧʣʘʩʪʠʯʥʽʩʪʴ ʙʫʜʝ ʚʩʝ ʞ ʥʠʞʯʝ, ʥʽʞ ʧʨʠ ʩʪʠʩʢʘʥʥʽ. 

ɼʣʷ ʚʠʢʣʶʯʝʥʥʷ ʤʦʞʣʠʚʠʭ ʨʦʟʙʽʞʥʦʩʪʝʡ ʧʨʠ ʦʮʽʥʮʽ ʜʝʬʦʨʤʦʚʥʦʩʪʽ 

ʤʝʪʘʣʽʚ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʚ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ ʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʟ ʧʦʙʫʜʦʚʠ ʜʽʘʛʨʘʤ ʧʣʘʩʪʠʯʥʦʩʪʽ ʜʦʪʨʠʤʫʚʘʣʠʩʷ ʫʤʦʚʠ 

ʽʜʝʥʪʠʯʥʦʩʪʽ ʧʘʨʘʤʝʪʨʘ ʅʘʜʘʾïʃʦʜʝ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʠʜ ʜʝʚʽʘʪʦʨʘ 

ʥʘʧʨʫʞʝʥʴ. 
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ɿʘʣʝʞʥʽʩʪʴ ʧʣʘʩʪʠʯʥʦʩʪʽ ʚʽʜ ʩʭʝʤʠ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʤʦʞʝ ʙʫʪʠ 

ʦʧʠʩʘʥʘ ʰʣʷʭʦʤ ʧʦʙʫʜʦʚʠ ʧʦʚʥʦʾ ʧʦʚʝʨʭʥʽ ʧʣʘʩʪʠʯʥʦʩʪʽ ʚ ʢʦʦʨʜʠʥʘʪʘʭ 

Ůuïɖïɛů. ɿʘʟʥʘʯʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʉ. ɯ. ɻʫʙʢʽʥʠʤ, ʦʜʥʘʢ ʾʾ 

ʧʦʙʫʜʦʚʘ ʧʦʚ'ʷʟʘʥʘ ʟ ʮʽʣʠʤ ʨʷʜʦʤ ʪʨʫʜʥʦʱʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

ɺʠʙʽʨ ʽ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʽʥʚʘʨʽʘʥʪʽʚ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʧʨʠ ʚʠʨʽʰʝʥʥʽ 

ʟʘʜʘʯ ʤʝʭʘʥʽʢʠ ʤʘʪʝʨʽʘʣʽʚ ʨʦʟʛʣʷʥʫʪʦ ʚ ʨʦʙʦʪʽ ɸ. ɸ. ʃʝʙʝʜʻʚʘ, 

ɺ. ʄ. ʄʠʭʘʣʝʚʠʯʘ. 

ɺ ʨʦʙʦʪʽ ɺ. ɸ. ʆʛʦʨʦʜʥʽʢʦʚʠʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʙʫʜʫʚʘʪʠ ʧʦʚʝʨʭʥʶ 

ʧʣʘʩʪʠʯʥʦʩʪʽ ʚ ʢʦʦʨʜʠʥʘʪʘʭ Ůuïɛïɢ, ʜʝ ï ɢ ʧʦʢʘʟʥʠʢ, ʱʦ ʚʨʘʭʦʚʫʻ ʪʨʝʪʽʡ 

ʽʥʚʘʨʽʘʥʪ ʪʝʥʟʦʨʘ ʥʘʧʨʫʞʝʥʴ 
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ʇʦʚʝʨʭʥʶ ʧʣʘʩʪʠʯʥʦʩʪʽ, ʧʦʙʫʜʦʚʘʥʫ ʚ ʢʦʦʨʜʠʥʘʪʘʭ "" cme --u , ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʷʢ ʦʙ'ʻʤʥʫ ʜʽʘʛʨʘʤʫ ʧʣʘʩʪʠʯʥʦʩʪʽ. ʇʝʨʝʨʽʟ ʧʦʚʝʨʭʥʽ ʧʣʦʱʠʥʦʶ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽʡ ʦʩʽ ɢ=0, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʪʨʠʤʘʥʥʷ ʜʽʘʛʨʘʤʠ ʧʣʘʩʪʠʯʥʦʩʪʽ ʚ 

ʢʦʦʨʜʠʥʘʪʘʭ Ůu=Ůu(ɖ). ɼʣʷ ʧʦʙʫʜʦʚʠ ʜʽʘʛʨʘʤ ʧʣʘʩʪʠʯʥʦʩʪʽ ʟʘ ʜʘʥʦʶ ʤʝʪʦʜʠʢʦʶ 

ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʪʨʫʜʦʤʽʩʪʢʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʚ ʢʘʤʝʨʽ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ. ʎʝ 

ʚʠʢʣʶʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʣʘʩʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʩʪʠʩʢ, ʘ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʨʦʟʪʷʛʥʝʥʥʷ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʥʝʪʦʯʥʦʩʪʝʡ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʥʘʩʣʽʜʦʢ ʧʦʷʚʠ ʰʠʡʢʠ. 

ʉʠʚʘʢʦʤ ɯ. ʆ. ʨʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʧʦʙʫʜʦʚʠ ʧʦʚʝʨʭʦʥʴ ep(ɖ,ɛů) ʰʣʷʭʦʤ 

ʧʨʦʩʪʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʨʦʟʪʷʛ, ʩʪʠʩʢ, ʯʠʩʪʠʡ ʟʩʫʚ ʽ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʦʩʘʜʢʫ 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʨʘʟʢʽʚ ʚ ʦʙʦʣʦʥʢʘʭ ʨʽʟʥʦʾ ʪʦʚʱʠʥʠ. 

ʇʨʠ ʜʝʬʦʨʤʘʮʽʾ, ʢʦʣʠ ʧʦʢʘʟʥʠʢ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʥʝ ʟʘʣʠʰʘʻʪʴʩʷ 

ʧʦʩʪʽʡʥʠʤ, ʧʣʘʩʪʠʯʥʽʩʪʴ ʧʨʠʡʥʷʪʦ ʦʮʽʥʶʚʘʪʠ ʥʘ ʦʩʥʦʚʽ ʪʘʢ ʟʚʘʥʠʭ ʢʨʠʪʝʨʽʾʚ 

ʨʫʡʥʫʚʘʥʥʷ. ʉʫʪʥʽʩʪʴ ʢʨʠʪʝʨʽʾʚ ʨʫʡʥʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʦʜʝʣʽ 

ʥʘʢʦʧʠʯʝʥʥʷ ʧʦʰʢʦʜʞʝʥʦʩʪʽ ʤʝʪʘʣʫ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ ʥʘʢʦʧʠʯʝʥʦʾ 

ʜʝʬʦʨʤʘʮʽʾ ʪʘ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ [202-205]. 

ʉʪʫʧʽʥʴ ʧʦʰʢʦʜʞʝʥʦʩʪʽ ʤʝʪʘʣʫ ʥʘʟʠʚʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʠʤ ʨʝʩʫʨʩʦʤ 

ʧʣʘʩʪʠʯʥʦʩʪʽ (ɺ.ɸ. ʆʛʦʨʦʜʥʽʢʦʚ), ʷʢʠʡ ʧʨʠʡʥʷʪʦ ʧʦʟʥʘʯʘʪʠ ʙʫʢʚʦʶ. ɺʝʣʠʯʠʥʫ 

ʥʝʜʝʬʦʨʤʦʚʘʥʦʛʦ ʤʝʪʘʣʫ ʧʨʠʡʤʘʶʪʴ ʨʽʚʥʦʶ ʥʫʣʶ, ʘ ʫʤʦʚʘ ʨʫʡʥʫʚʘʥʥʷ ʤʘʻ 

ʚʠʛʣʷʜ ɣ=1. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʇɼɺ ʤʘʪʝʨʽʘʣʫ ʽ ʦʙˇʨʫʥʪʦʚʘʥʦ 

ʟʘʩʪʦʩʫʚʘʚʰʠ ʢʨʠʪʝʨʽʾ ʨʫʡʥʫʚʘʥʥʷ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʚʝʣʠʯʠʥʫ ʚʠʢʦʨʠʩʪʘʥʦʛʦ 

ʽ ʟʘʣʠʰʢʦʚʦʛʦ ʨʝʩʫʨʩʽʚ ʧʣʘʩʪʠʯʥʦʩʪʽ ʽ ʧʨʦʛʥʦʟʫʚʘʪʠ ʷʢʽʩʪʴ ʚʠʨʦʙʽʚ, 

ʚʠʨʦʙʣʝʥʠʭ ʤʝʪʦʜʘʤʠ ʣʦʢʘʣʴʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘʧʨʫʞʝʥʦïʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʙʫʣʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʦʮʽʥʢʠ ʟʥʘʯʝʥʴ ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʨʝʩʫʨʩʫ ʧʣʘʩʪʠʯʥʦʩʪʽ, ʷʢʠʡ 
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ʚʠʟʥʘʯʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ. 

ɻʦʣʦʚʥʽ ʥʘʧʨʫʞʝʥʥʷ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟ ʨʽʰʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʛʦ 

ʨʚ̔ʥʷʥʥʷ, ʷʢʝ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʻ ʢʫʙʽʯʥʠʤ. 
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ʜʝ ep(ɖ,ɛů) ï ʧʦʚʝʨʭʥʶ ʛʨʘʥʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ; 
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ʜʝ ů ï ʰʫʢʘʥʽ ʛʦʣʦʚʥʽ ʥʘʧʨʫʞʝʥʥʷ; 

I1, I2, I3ï ʧʝʨʰʠʡ, ʜʨʫʛʠʡ ʽ ʪʨʝʪʽʡ ʚʘʨʽʘʥʪʠ ʪʝʥʟʦʨʘ ʥʘʧʨʫʞʝʥʴ. 

 

2.3 ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

 

2.3.1 ɺʠʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʦïʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ 

 

ɹʽʣʴʰʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʤʝʪʦʜʠʢ ʦʙʯʠʩʣʝʥʥʷ ʥʘʧʨʫʞʝʥʦï

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʟʘʩʥʦʚʘʥʽ ʥʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ ʪʝʦʨʽʾ ʢʽʥʮʝʚʠʭ 

ʜʝʬʦʨʤʘʮʽʡ [206-210]. ʇʘʨʘʤʝʪʨʠ ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʽʟ 

ʟʽʩʪʘʚʣʝʥʥʷ ʢʽʥʮʝʚʦʾ ʬʦʨʤʠ ʽ ʨʦʟʤʽʨʽʚ ʦʩʝʨʝʜʢʫ ʜʽʣʠʣʴʥʦʾ ʩʽʪʢʠ ʟ ʾʾ ʚʠʭʽʜʥʦʶ 

ʬʦʨʤʦʶ ʽ ʚʠʭʽʜʥʠʤʠ ʨʦʟʤʽʨʘʤʠ [208]. 

ʇʨʠ ʮʴʦʤʫ ʚʚʦʜʷʪʴʩʷ ʜʦʧʫʱʝʥʥʷ ʧʨʦ ʤʦʥʦʪʦʥʥʝ ʧʨʦʪʽʢʘʥʥʷ ʧʨʦʮʝʩʫ 

ʬʦʨʤʦʟʤʽʥʠ ʤʘʪʝʨʽʘʣʴʥʦʾ ʪʦʯʢʠ, ʷʢ ʫʤʦʚʘ ʽʩʥʫʚʘʥʥʷ ʟʚ'ʷʟʢʫ ʤʽʞ ʥʘʧʨʫʞʝʥʠʤ ʽ 

ʜʝʬʦʨʤʦʚʘʥʠʤ ʩʪʘʥʦʤ. ʅʘʧʨʷʤʥʠʡ ʪʝʥʟʦʨ ʜʫʞʝ ʤʘʣʦʾ ʜʝʬʦʨʤʘʮʽʾ ʟʘʚʞʜʠ 

ʜʦʨʽʚʥʶʻ ʚʽʜʧʦʚʽʜʥʦʤʫ ʟʘ ʯʘʩʦʤ ʥʘʧʨʘʚʣʷʶʯʦʤʫ ʪʝʥʟʦʨʫ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ 

ʮʽʻʾ ʯʘʩʪʢʠ [209]. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʦïʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ (ʅɼʉ) ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʪʦʜ ʢʦʦʨʜʠʥʘʪʥʠʭ ʩʽʪʦʢ [210, 211]. ɿʘ ʚʠʭʽʜʥʽ ʽ ʢʽʥʮʝʚʽ 

ʥʘʧʨʷʤʢʠ ʛʦʣʦʚʥʠʭ ʦʩʝʡ ʧʨʠʡʤʘʶʪʴʩʷ ʥʘʧʨʷʤʢʠ, ʟ ʷʢʠʤʠ ʚ ʧʣʦʱʠʥʽ 
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ʥʘʥʝʩʝʥʥʷ ʩʽʪʢʠ ʟʙʽʛʘʶʪʴʩʷ ʤʘʪʝʨʽʘʣʴʥʽ ʚʦʣʦʢʥʘ, ʷʢʽ ʦʪʨʠʤʘʣʠ ʥʘʡʙʽʣʴʰʠʡ ʽ 

ʥʘʡʤʝʥʰʠʡ ʩʪʫʧʽʥʴ ʜʝʬʦʨʤʘʮʽʾ. ʈʦʙʠʪʴʩʷ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʥʘʧʨʷʤʢʠ 

ʛʦʣʦʚʥʠʭ ʦʩʝʡ ʟʙʽʛʘʶʪʴʩʷ ʟ ʥʘʧʨʷʤʢʘʤʠ ʦʜʥʠʭ ʽ ʪʠʭ ʞʝ ʤʘʪʝʨʽʘʣʴʥʠʭ ʚʦʣʦʢʦʥ 

ʪʽʣʴʢʠ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ. ʐʣʷʭ ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʣʘʤʘʥʦʶ 

ʣʽʥʽʻʶ. 

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʫ ʢʦʤʧʦʥʝʥʪʽʚ ʜʝʬʦʨʤʘʮʽʡ ʥʘ ʧʦʩʣʽʜʦʚʥʠʭ 

ʝʪʘʧʘʭ ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣ. 2.3, ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩ. 2.2 ʽ 2.3. ʈʦʟʨʘʭʫʥʦʢ ʧʘʨʘʤʝʪʨʽʚ ʥʘʧʨʫʞʝʥʦïʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ 

ʧʨʦʚʦʜʠʚʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɽʆʄ. 

 

ʊʘʙʣʠʮʷ 2.3 ï ʈʦʟʨʘʭʫʥʢʦʚʽ ʬʦʨʤʫʣʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ 

ʜʝʬʦʨʤʘʮʽʡ ʟʘ ʤʝʪʦʜʠʢʦʶ ɯ.ʇ.ʈʝʥʥʝ [212] 

 ̄ ɽʪʘʧ ʌʦʨʤʫʣʠ 

1 
ɺʚʝʜʝʥʥʷ ʚʠʭʽʜʥʠʭ 

ʜʘʥʠʭ 

0X , 0Y , aX , aY , cX , cY , 

0a , 0b , 0d  

2 
ʂʫʪʠ ʚʠʢʨʠʚʣʝʥʥʷ 

ʦʩʝʨʝʜʢʽʚ 

a

a

YY

XX
arctg

-

-
=

0

0
1y  

c

c

XX

YY
arctg

-

-
=

0

0
1b ;   111 ybd -=  

3 
ɼʦʚʞʠʥʘ ʩʪʦʨʦʥʠ 

ʧʘʨʘʣʝʣʝʧʽʧʝʜʘ 

2
0

2
01 )()( aa YYXXa -+-=  

2
0

2
01 )()( cc YYXXb -+-=  

4 

ʇʘʨʘʤʝʪʨʠ ʜʦ 

ʨʦʟʨʘʭʫʥʢʫ ʛʦʣʦʚʥʠʭ 

ʜʝʬʦʨʤʘʮʽʡ 

1
2
0110

2
100 coscos dd ÖÖÖ-ÖÖÖ= abaabaA  

1
2
0110

2
100 coscos dd ÖÖÖ-ÖÖÖ= bbabbaC  

2
0

2
1

2
1

2
0 babaB Ö-Ö=  

A

CABB
n

Ö

ÖÖ+°
=

2

42

2,1  
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 2.3 

 ̄ ɽʪʘʧ ʌʦʨʤʫʣʠ 

5 
ɿʙʽʣʴʰʝʥʥʷ ʛʦʣʦʚʥʠʭ 

ʜʝʬʦʨʤʘʮʽʡ 

0001
2
0

2
1

2
0

1111
2
1

2
1

2
1

1
cos2

cos2
ln

2

1

d

d
e

ÖÖÖÖ+Ö+

ÖÖÖÖ+Ö+
=D

bananb

bananb
 

0002
2
0

2
2

2
0

1112
2
1

2
2

2
1

2
cos2

cos2
ln

2

1

d

d
e

ÖÖÖÖ+Ö+

ÖÖÖÖ+Ö+
=D

bananb

bananb
 

)( 213 eee D+D-=D  

6 
ʂʫʪʠ ʥʘʭʠʣʫ ʛʦʣʦʚʥʠʭ 

ʦʩʝʡ )
2

sin(cos

)
2

cos(sin

11111

11111

1
bpy

bpy
j

-ÖÖ+Ö

-ÖÖ+Ö
=

anb

anb
arctg  

7 ɿʩʫʚʥʽ ʜʝʬʦʨʤʘʮʽʾ )sin()( 121 jeet ÖD-D=D rz  

8 
ʇʨʠʨʽʩʪ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʜʝʬʦʨʤʘʮʽʾ 
+D-DÖ

+D-DÖ

+D-DÖ

=D

2
13

2
32

2
21

)(
2

1

)(
2

1

)(
2

1

3

2

ee

ee

ee

ei  

9 
ʇʨʠʨʽʩʪ ʢʦʤʧʦʥʝʥʪʽʚ 

ʜʝʬʦʨʤʘʮʽʡ 

[ ]12121 cos)(
2

1
jeeeee ÖD-D+D+DÖ=D z  

[ ]12121 cos)(
2

1
jeeeee ÖD-D-D+DÖ=D r  

)( rz eeeq D-D-=D  

1

0 

ʉʫʤʘʨʥʝ ʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʜʝʬʦʨʤʘʮʽʾ 

äD= ii ee  

äD= zz ee  

äD= rr ee  

äD= qq ee  
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ʈʠʩʫʥʦʢ 2.2 ïʉʭʝʤʘ ʚʠʢʨʠʚʣʝʥʥʷ ʯʘʨʫʥʢʠ ʜʽʣʠʣʴʥʦʾ ʩʽʪʢʠ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʢʦʤʧʦʥʝʥʪʽʚ ʜʝʬʦʨʤʘʮʽʡ 

 

 

 

ʈʠʩʫʥʦʢ 2.3 ï ʉʭʝʤʘ ʜʦ ʨʦʟʨʘʭʫʥʢʫ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ 

 

ʆʙʯʠʩʣʝʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ ʚ ʮʠʣʽʥʜʨʠʯʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ r, q, z. ɺ 

ʩʠʣʫ ʩʠʤʝʪʨʽʾ ʢʦʤʧʦʥʝʥʪʠ ʥʘʧʨʫʞʝʥʴ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʦʣʷʨʥʦʛʦ ʢʫʪʘ q. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʪʝʥʟʦʨ ʥʘʧʨʫʞʝʥʴ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʚ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ: 

 

ù
ù
ù

ú

ø

é
é
é

ê

è

=

zzr

rzr

T

st

s

ts

qs

0

00

0

.    (2.32) 
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ʈʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʜʣʷ ʦʩʝʩʠʤʝʪʨʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʤʘʶʪʴ ʚʠʛʣʷʜ: 

 

î
î

ý

î
î

ü

û

=+
µ

µ
+

µ

µ

=
-

+
µ

µ
+

µ

µ

.0

;0

rrz

rzr

rzrzz

rrzr

tts

ssts q

    (2.33) 

 

ʇʨʠ ʚʠʨʽʰʝʥʥʽ ʩʠʩʪʝʤʠ ʚʚʦʜʠʪʴʩʷ ʧʨʠʧʫʱʝʥʥʷ ʍʘʘʨʘïʂʘʨʤʘʥʘ ʧʨʦ 

ʨʽʚʥʽʩʪʴ ʦʢʨʫʞʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʦʜʥʦʤʫ ʟ ʜʚʦʭ ʽʥʰʠʭ ʥʘʧʨʫʞʝʥʴ. 

ʇʨʠ ʚʽʜʦʤʦʤʫ ʪʝʥʟʦʨʽ ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ, ʢʦʤʧʦʥʝʥʪʠ ʜʝʚʽʘʪʦʨʘ 

ʪʝʥʟʦʨʘ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʦʙʯʠʩʣʶʶʪʴʩʷ ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ ʪʝʦʨʽʾ ʪʝʯʽʾ 

ʟʤʽʮʥʶʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʂʦʤʧʦʥʝʥʪʠ ʜʝʚʽʘʪʦʨʘ ʥʘʧʨʫʞʝʥʴ: 

 

r
i

i
rrS e

e

s
ss ÖÖ=-=

3

2
0

,   (2.34) 

qqq e
e

s
ss ÖÖ=-=

i

iS
3

2
0

,   (2.35) 

z
i

i
zzS e

e

s
ss ÖÖ=-=

3

2
0

,   (2.36) 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ ʽʥʪʝʛʨʫʻʤʦ ʦʜʥʝ ʟ ʨʽʚʥʷʥʴ 

ʨʽʚʥʦʚʘʛʠ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʨʰʦʛʦ ʟ ʮʠʭ ʨʽʚʥʷʥʴ 

dr
r

SS

z

B

A

rrz
ArBr ñ ù

ú

ø
é
ê

è -
+

µ

µ
°= qt

ss )()(

, (2.37) 

 

ɿʘ ʜʨʫʛʠʤ ʨʽʚʥʷʥʥʷʤ 

 

dz
rr

D

C

rzrz
CzDz ñ ù

ú

ø
é
ê

è
+

µ

µ
°=

tt
ss )()(

,  (2.38) 
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ɺʠʢʦʥʫʶʯʠ ʯʠʩʝʣʴʥʝ ʽʥʪʝʛʨʫʚʘʥʥʷ ʟʘ ʧʨʘʚʠʣʦʤ ʪʨʘʧʝʮʽʡ ʜʣʷ i, j 

ʯʘʨʫʥʦʢ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʚ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ: 

 

ji

jijir

jizjiz

jirzjirz

irjir
r

SS

bb ,

,,

,1,

,1,1

1,,

)()(

)()(

)()(
)()(

qtt
ss

-
+

+

-
+=

-

-+

, (2.39) 

ji

jirz

jirjir

jirzjirz

jizjiz
raa ,

,

1,,

1,1,

,1,

)(

)()(

)()(
)()(

ttt
ss +

+

-
+=

-

+-

+

, (2.40) 

 

ʜʝ ar, bz,ï ʧʨʦʝʢʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʯʘʨʫʥʢʠ ʥʘ ʦʩʽ r ʽ z, ʚʽʜʧʦʚʽʜʥʦ; 

ri,j ï ʢʦʦʨʜʠʥʘʪʘ i,j ʯʘʨʫʥʢʠ. 

 

ɺʠʟʥʘʯʠʚʰʠ ʦʜʥʝ ʟ ʥʘʧʨʫʞʝʥʴ ůr, ůz, ʚʽʜʥʽʤʘʻʤʦ ʟ ʥʴʦʛʦ ʚʽʜʧʦʚʽʜʥʫ 

ʢʦʤʧʦʥʝʥʪʫ ʜʝʚʽʘʪʦʨʘ ʥʘʧʨʫʞʝʥʴ, ʟʥʘʭʦʜʠʤʦ ʛʽʜʨʦʩʪʘʪʠʯʥʠʡ ʪʠʩʢ ů0. 

ɼʦʜʘʚʰʠ ʡʦʛʦ ʜʦ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʝʚʽʘʪʦʨʘ, ʟʥʘʭʦʜʠʤʦ ʚʽʜʧʦʚʽʜʥʽ ʾʤ 

ʥʦʨʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ. 

ʗʢʱʦ ʧʣʘʩʪʠʯʥʘ ʟʦʥʘ ʤʘʻ ʚʽʣʴʥʠʡ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʢʦʥʪʫʨ, ʪʦ ʦʢʨʫʞʥʝ 

ʥʘʧʨʫʞʝʥʥʷ ʫ ʮʴʦʛʦ ʢʦʥʪʫʨʫ ʜʦʨʽʚʥʶʻ: 

 

)(
3

2
n

i

i ee
e

s
s qq -ÖÖ=

,    (2.41) 

 

ʜʝ Ůn ï ʛʦʣʦʚʥʘ ʜʝʬʦʨʤʘʮʽʷ ʚ ʥʘʧʨʷʤʢʫ ʥʦʨʤʘʣʽ ʜʦ ʢʦʥʪʫʨʫ 

ʆʪʞʝ, ʛʽʜʨʦʩʪʘʪʠʯʥʠʡ ʪʠʩʢ ʽ ʽʥʰʽ ʥʘʧʨʫʞʝʥʥʷ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ 

ʬʦʨʤʫʣʘʤʠ: 

 

qqss S-=0 ; rr S+= 0ss ; zz S+= 0ss , (2.42) 

 

ʎʽ ʥʘʧʨʫʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʛʨʘʥʠʯʥʽ ʫʤʦʚʠ. 
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2.3.2 ʆʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

 

ʆʙʨʦʙʢʫ ʦʪʨʠʤʘʥʠʭ ʚ ʭʦʜʽ ʨʦʙʦʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʽ ʦʮʽʥʢʫ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʦʩʥʦʚʽ 

ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ. ɿʦʢʨʝʤʘ, ʘʜʝʢʚʘʪʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʧʝʨʝʚʽʨʷʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʦʯʢʦʚʠʭ ʪʘ ʽʥʪʝʨʚʘʣʴʥʠʭ 

ʦʮʽʥʦʢ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʥʦʰʝʥʥʷ ʧʦʨʽʚʥʶʚʘʥʠʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ (ʪʝʦʨʝʪʠʯʥʠʭ) ʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʟʘʩʥʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ 

ʰʪʘʤʧʫʚʘʥʥʷ (ʈʊ/ʈɽ) ʨʦʟʛʣʷʜʘʣʠ ʷʢ ʚʠʧʘʜʢʦʚʽ ʚʝʣʠʯʠʥʠ Xi, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʦʨʤʘʣʴʥʠʤ ʟʘʢʦʥʦʤ ʨʦʟʧʦʜʽʣʫ ʽ ʦʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʨʽʚʥʦʪʦʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ. 

ʆʮʽʥʢʫ ʽʩʪʠʥʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚʠʤʽʨʶʚʘʥʦʾ ʚʝʣʠʯʠʥʠ ʍ ʧʨʦʚʦʜʠʣʠ ʧʦ 

ʩʝʨʝʜʥʴʦʘʨʠʬʤʝʪʠʯʥʠʤ ʟʥʘʯʝʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʜʝʢʽʣʴʢʦʭ ʜʦʩʣʽʜʽʚ ʽ ʜʦʚʽʨʯʦʛʦ 

ʽʥʪʝʨʚʘʣʫ: 

 

ä
=

=
i

i

i

n

x
X

1

,   
n

S
KPtxa );(<- ,   (2.43) 

 

ʜʝ t(P,K) ï ʢʨʠʪʝʨʽʡ ʉʪʴʶʜʝʥʪʘ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʦʚʽʨʯʦʾ ʡʤʦʚʽʨʥʦʩʪʽ 

ʦʮʽʥʢʠ ʽ ʯʠʩʣʘ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ, K=nï1; 

n ï ʢʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʽʚ;  

S ï ʝʤʧʽʨʠʯʥʠʡ ʩʪʘʥʜʘʨʪ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 

 

( )
ä
=

-
-

=
n

i

i

n
xx

S
1

1
,    (2.44) 

 

ɼʦʚʽʨʯʘ ʡʤʦʚʽʨʥʽʩʪʴ ʦʮʽʥʢʠ ʈ ʙʫʣʘ ʧʨʠʡʥʷʪʘ ʨʽʚʥʦʶ 0,95, ʘ ʜʦʚʽʨʯʠʡ 

ʽʥʪʝʨʚʘʣ, ʱʦ ʧʦʢʨʠʚʘʻ ʚʝʣʠʯʠʥʫ a ʟ ʥʘʜʽʡʥʽʩʪʶ ʈ ʚʠʟʥʘʯʘʣʠ ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ: 

dad -<<- xx ,     (2.45) 
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ʜʝ d ï ʪʦʯʥʽʩʪʴ ʦʮʽʥʢʠ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʨʘʟʦʤ: 

 

( )
n

S
KPt ,=d ,     (2.46) 

 

ʆʮʽʥʢʫ ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʴ ʚʠʧʘʜʢʦʚʠʭ ʚʝʣʠʯʠʥ ɢ ʚʠʨʦʙʣʷʣʠ ʟʘ 

ʚʝʣʠʯʠʥʦʶ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ s ʽ ʜʦʚʽʨʯʦʛʦ ʽʥʪʝʨʚʘʣʫ, ʱʦ 

ʧʦʢʨʠʚʘʻ ʡʦʛʦ: 

( ) ( )qSqS +<<- 11 s ,    (2.47) 

 

ʜʝ q ï ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʪʘʙʣʠʮʷʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʚʝʣʠʯʠʥ ʈ ʽ ʂ. 

 

ʉʪʫʧʽʥʴ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʚʦʭ ʨʦʟʧʦʜʽʣʽʚ ʦʪʨʠʤʘʥʠʭ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʥʘ ʦʩʥʦʚʽ ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, 

ʟʘʩʥʫʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʶ ʉʤʠʨʥʦʚʘ: 

 

a
a

2
ln

11
5,0

21

Ööö
÷

õ
ææ
ç

å
+Ö=D=D

nn
,  (2.48) 

 

ʜʝ n1,n2 ï ʦʙôʻʤʠ, ʱʦ ʟʽʩʪʘʚʣʷʶʪʴʩʷ ʟ ʚʠʙʽʨʦʢ; 

a ï ʧʨʠʡʥʷʪʠʡ ʨʽʚʝʥʴ ʟʥʘʯʫʱʦʩʪʽ (a=0,05). 

 

ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʨʝʛʨʝʩʽʡʥʠʡ ʦʧʠʩ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʦʩʥʦʚʽ ʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʛʨʘʤ ʽʥʪʝʨʧʦʣʷʮʽʾ, ʱʦ 

ʨʝʘʣʽʟʫʶʪʴ ʤʝʪʦʜ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ, ʘ ʘʜʝʢʚʘʪʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʤʦʜʝʣʝʡ 

f(y) ʨʝʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʦʮʽʥʶʚʘʣʠ ʟʘ ʢʨʠʪʝʨʽʻʤ ʌʽʰʝʨʘ: 

 

ʦʧS

ʘʜS
Fʨʨʘʩ

2

2

= ,     (2.49) 

 



 150 

ʜʝ S2on ï ʜʠʩʧʝʨʩʽʷ ʜʦʩʣʽʜʫ; 

S2ad ï ʜʠʩʧʝʨʩʽʷ ʘʜʝʢʚʘʪʥʦʩʪʽ: 

 

()[ ]
ä
= --

-
=

n

i

y

kn

yyfx
ʘʜS

1

2
2

1
,   (2.50) 

 

ɸʜʝʢʚʘʪʥʽʩʪʴ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʚʚʘʞʘʣʠ ʦʙˇʨʫʥʪʦʚʘʥʦʶ ʚ ʨʘʟʽ 

ʚʠʢʦʥʘʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Fʨʦʟʨ <Fʪʘʙʣ, ʜʝ ʪʘʙʣʠʯʥʝ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ 

ʌʽʰʝʨʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʠʡʥʷʪʦʛʦ ʨʽʚʥʷ ʟʥʘʯʫʱʦʩʪʽ ʽ 

ʢʽʣʴʢʦʩʪʽ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ: 

 

,11 enK -=      (2.51) 

,22 enK -=      (2.52) 

 

ʜʝ ʝ1 ï ʢʽʣʴʢʦʩʪʽ ʩʝʨʽʡ ʜʦʩʣʽʜʽʚ; 

ʝ2 ï ʢʽʣʴʢʦʩʪʽ ʟʚ'ʷʟʢʽʚ, ʱʦ ʥʘʢʣʘʜʘʶʪʴʩʷ ʬʫʥʢʮʽʷʤʠ ʥʘ ʚʠʙʽʨʢʫ, ʨʽʚʥʝ 

ʢʽʣʴʢʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʘʥʘʣʽʪʠʯʥʦʛʦ ʦʧʠʩʫ. 

 

2.3.3.ʉʭʝʤʠ ʜʝʬʦʨʤʫʚʘʥʥʷ, ʤʘʪʝʨʽʘʣʠ, ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʦʩʥʘʱʝʥʥʷ 

ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʢʘʬʝʜʨʠ 

ʆʄʊ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʤʘʰʠʥ ʄʉï2000 ʩʠʣʦʶ 2000 ʢʅ ʽ 

ʄʉï500 ʩʠʣʦʶ 500 ʢʅ (ʨʠʩ. 2.4). 

ɺʩʽ ʤʘʪʨʠʮʽ ʽ ʧʫʘʥʩʦʥʠ (ʨʠʩ. 2.5) ʚʠʛʦʪʦʚʣʝʥʽ ʟʽ ʩʪʘʣʽ ʍ12ʄ, ʟ 

ʟʘʛʘʨʪʫʚʘʥʥʷʤ ʥʘ HRC 56...60, ʨʦʙʦʯʘ ʧʦʚʝʨʭʥʷ ʰʣʽʬʫʚʘʣʘʩʷ ʜʦ Ra 0,4. 

ɼʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʬʦʨʤʠ ʽ ʨʦʟʤʽʨʽʚ ʦʩʝʨʝʜʢʫ 

ʜʝʬʦʨʤʘʮʽʾ, ʥʘʧʨʷʤʢʫ ʪʝʯʽʾ ʤʝʪʘʣʫ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʮʠʣʽʥʜʨʠʯʥʽ ʟʨʘʟʢʠ ʟ 

ʩʚʠʥʮʶ ʉ1 ʪʘ ʘʣʶʤʽʥʽʻʚʦʛʦ ʩʧʣʘʚʫ ɸɼ31. 
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ʘ 

 

ʙ 

 

ʈʠʩʫʥʦʢ 2.4 ï ɺʠʧʨʦʙʫʚʘʣʴʥʽ ʤʘʰʠʥʠ ʄʉï2000 ʩʠʣʦʶ 2000 ʢʅ (ʘ) ʽ 

ʄʉï500 ʩʠʣʦʶ 500 ʢʅ (ʙ) 
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ʘ 

 
ʙ 

 
ʚ 
 

ʈʠʩʫʥʦʢ 2.5 ï ʂʦʤʧʣʝʢʪ ʤʘʪʨʠʮʴ (ʘ) ʽ ʧʫʘʥʩʦʥʽʚ (ʙ), ʢʦʥʪʝʡʥʝʨʽʚ, 

ʟʤʽʥʥʠʭ ʮʝʥʪʨʫʚʘʣʴʥʠʭ ʽ ʧʝʨʝʭʽʜʥʠʭ ʢʽʣʝʮʴ, ʦʧʦʨʥʠʭ ʧʨʦʢʣʘʜʦʢ (ʚ) 
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ɺʩʽ ʩʚʠʥʮʝʚʽ ʟʨʘʟʢʠ ʚʠʛʦʪʦʚʣʷʣʠʩʷ ʤʝʪʦʜʦʤ ʣʠʪʪʷ ʟ ʧʦʜʘʣʴʰʠʤ 

ʧʨʝʩʫʚʘʥʥʷʤ ʥʘ ʥʝʦʙʭʽʜʥʽ ʨʦʟʤʽʨʠ. ʇʝʨʝʜ ʜʝʬʦʨʤʘʮʽʻʶ ʟʨʘʟʢʠ ʟʤʘʱʫʚʘʣʠʩʷ 

ʽʥʜʫʩʪʨʽʘʣʴʥʠʤ ʤʘʩʣʦʤ. ɿʘʛʦʪʦʚʢʠ ʟ ɸɼ31 ʦʪʨʠʤʫʚʘʣʠʩʴ ʟ ʢʨʫʛʣʦʛʦ ʧʨʦʢʘʪʫ 

ʟʚʠʯʘʡʥʦʾ ʪʦʯʥʦʩʪʽ ʟ ʧʦʜʘʣʴʰʠʤ ʢʘʣʽʙʨʫʚʘʥʥʷʤ ʥʘ ʧʦʪʨʽʙʥʠʡ ʨʦʟʤʽʨ. 

ʇʦʙʫʜʦʚʘ ʢʨʠʚʦʾ ʟʤʽʮʥʝʥʥʷ ʩʚʠʥʮʶ ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʟʘ ʪʘʢʦʶ ʤʝʪʦʜʠʢʦʶ: 

4 ʟʨʘʟʢʘ ʜʽʘʤʝʪʨʦʤ 28 ʤʤ ʽ ʚʠʩʦʪʦʶ 50 ʤʤ ʦʩʘʜʞʫʚʘʣʠ ʜʦ ʚʠʩʦʪʠ 15 ʤʤ (ʱʦ 

ʚʽʜʧʦʚʽʜʘʣʦ ʩʪʫʧʝʥʶ ʜʝʬʦʨʤʘʮʽʾ 70%). ʏʝʨʝʟ ʢʦʞʥʽ 5 ʤʤ ʭʦʜʫ ʧʨʦʚʦʜʠʣʠʩʷ 

ʚʠʤʽʨʠ ʩʠʣʠ. 

ɼʣʷ ʚʠʢʣʶʯʝʥʥʷ ʢʦʥʪʘʢʪʥʦʛʦ ʪʝʨʪʷ ʥʘ ʪʦʨʮʽ ʟʘʛʦʪʦʚʢʠ ʫʢʣʘʜʘʣʠʩʷ 

ʬʪʦʨʦʧʣʘʩʪʦʚʽ ʧʨʦʢʣʘʜʢʠ (ʨʠʩ 2.6). ɼʘʥʽ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 2.4. 

 

 

 

1 ï ʬʪʦʨʦʧʣʘʩʪʦʚʽ ʧʨʦʢʣʘʜʢʠ; 2 ï ʟʨʘʟʦʢ; 3 ï ʧʣʠʪʠ 

ʈʠʩʫʥʦʢ 2.6 ï ʉʭʝʤʘ ʦʜʥʦʦʩʴʦʚʦʛʦ ʩʪʠʩʥʝʥʥʷ 

 

ʊʘʙʣʠʮʷ 2.4 ï ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʽʚ  

ʍʽʜ, ʤʤ ʉʠʣʘ, ʢʅ 

ˉ 1 ˉ2 ˉ3 ˉ4 

5 12 11 13 14 

10 18 17 18 20 

15 22 21 20 22 

20 25 24 23 27 

25 30 28 30 33 

30 38 36 41 42 

35 54 52 56 56 
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ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʜʘʚʣʶʚʘʥʥʷ ʜʝʪʘʣʝʡ ʟ ʚʽʜʨʦʩʪʢʘʤʠ, 

ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʥʘ ʦʜʥʽʡ ʽ ʥʘ ʨʽʟʥʠʭ ʚʠʩʦʪʘʭ, ʧʨʦʚʦʜʠʣʠʩʷ ʧʦ ʥʘʩʪʫʧʥʠʭ 

ʩʭʝʤʘʭ (ʨʠʩ. 2.7, 2.8). ɼʦʩʣʽʜʞʝʥʥʷ ʦʜʥʦʩʪʦʨʦʥʥʴʦʛʦ ʪʘ ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ 

ʙʦʢʦʚʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʜʝʪʘʣʝʡ ʟ ʚʽʜʨʦʩʪʢʘʤʠ ʥʘ ʨʽʟʥʽʡ ʚʠʩʦʪʽ. ɿʘʛʦʪʦʚʢʘ 

ʫʢʣʘʜʘʣʘʩʷ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʰʪʘʤʧ (ʜʠʚ. ʨʠʩ. 2.7), ʧʽʜ ʢʦʥʪʝʡʥʝʨ 

ʚʩʪʘʥʦʚʣʶʚʘʚʩʷ ʧʽʜʧʽʨ, ʽ ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʦʜʥʦʙʦʢʦʚʘ ʧʦʜʘʯʘ ʤʝʪʘʣʫ. 

ʆʜʥʦʩʪʦʨʦʥʥʻ ʙʦʢʦʚʝ ʚʠʜʘʚʣʶʚʘʥʥʷ ʜʝʪʘʣʝʡ ʟ ʚʽʜʨʦʩʪʢʘʤʠ ʥʘ ʨʽʟʥʽʡ ʚʠʩʦʪʽ ʟ 

ʨʦʟʚʦʨʦʪʦʤ ʥʘ 180Á ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʟʘ ʩʭʝʤʦʶ (ʜʠʚ. ʨʠʩ. 2.8). ɿʘʛʦʪʦʚʢʘ 

ʫʢʣʘʜʘʣʘʩʷ ʚ ʧʦʨʦʞʥʠʥʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʰʪʘʤʧʘ, ʽ ʚʠʢʦʥʫʚʘʣʦʩʷ 

ʧʦʯʝʨʛʦʚʝ ʚʠʜʘʚʣʶʚʘʥʥʷ ʩʧʦʯʘʪʢʫ ʦʜʥʽʻʾ ʧʘʨʠ ʚʽʜʨʦʩʪʢʽʚ, ʧʦʪʽʤ ʨʦʟʚʦʨʦʪ ʥʘ 

180Á ʽ ʚʠʜʘʚʣʶʚʘʥʥʷ ʽʥʰʦʾ ʧʘʨʠ ʚʽʜʨʦʩʪʢʽʚ. ɼʘʥʠʡ ʧʨʦʮʝʩ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ 

ʮʴʦʤʫ ʞ ʰʪʘʤʧʽ, ʪʽʣʴʢʠ ʧʝʨʝʜʙʘʯʝʥʠʡ ʨʦʟʚʦʨʦʪ. 

 

 

 

ʘ ʙ 

1 ï ʚʝʨʭʥʽʡ ʧʫʘʥʩʦʥ; 2 ï ʧʨʠʪʠʩʢʥʝ ʢʽʣʴʮʝ; 3 ï ʚʝʨʭʥʷ ʤʘʪʨʠʮʷ; 4 ï ʢʦʥʪʝʡʥʝʨ; 

5 ï ʥʘʧʽʚʢʽʣʴʮʝ; 6 ï ʥʠʞʥʷ ʤʘʪʨʠʮʷ; 7 ï ʥʠʞʥʽʡ ʧʫʘʥʩʦʥ; 8 ï ʩʝʛʤʝʥʪʥʽ 

ʚʩʪʘʚʢʠ; 9 ï ʟʘʛʦʪʦʚʢʘ; 10 ï ʫʧʦʨ 

ʈʠʩʫʥʦʢ 2.7 ï ʉʭʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʰʪʘʤʧʘ ʜʣʷ ʦʜʥʦʩʪʦʨʦʥʥʴʦʛʦ 

(ʘ) ʪʘ ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ (ʙ) ʙʦʢʦʚʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʜʝʪʘʣʽ ʟ ʚʽʜʨʦʩʪʢʘʤʠ 
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   ʘ            ʙ 

ʈʠʩʫʥʦʢ 2.8 ï ʉʭʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʰʪʘʤʧʘ ʜʣʷ ʦʜʥʦʩʪʦʨʦʥʥʴʦʾ 

(ʘ) ʪʘ ʟ ʨʦʟʚʦʨʦʪʦʤ ʥʘ 180Á (ʙ) ʙʦʢʦʚʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʜʝʪʘʣʽ ʟ ʚʽʜʨʦʩʪʢʘʤʠ 

(ʧʦʟʠʮʽʾ ʜʠʚ. ʨʠʩ. 2.7) 

 

ɹʘʟʦʚʠʡ ʚʘʨʽʘʥʪ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʰʪʘʤʧʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʜʝʪʘʣʝʡ 

ʪʠʧʫ ʩʪʘʢʘʥ ʟʽ ʟʤʽʥʥʦʶ ʪʦʚʱʠʥʦʶ ʩʪʽʥʢʠ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʪʨʠʮʽ ʟ 

ʟʦʚʥʽʰʥʽʤ ʜʽʘʤʝʪʨʦʤ 110 ʤʤ. ɺʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ʤʘʪʨʠʮʴ ʦʙʠʨʘʻʪʴʩʷ ʚ 

ʜʽʘʧʘʟʦʥʽ ʨʦʟʤʽʨʽʚ ʚʽʜ 21 ʤʤ ʜʦ 36 ʤʤ. ʂʨʦʤʢʠ ʤʘʪʨʠʮʴ ʚʠʢʦʥʘʥʽ ʟ ʬʘʩʢʘʤʠ 2³45̄  

ʽ ʟ ʛʦʩʪʨʦʶ ʢʨʦʤʢʦʶ. ɼʽʘʤʝʪʨ ʧʫʘʥʩʦʥʘ ʦʙʠʨʘʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʥʝʦʙʭʽʜʥʦʾ 

ʪʦʚʱʠʥʠ ʩʪʽʥʢʠ ʩʪʘʢʘʥʫ. ʈʦʙʦʯʠʡ ʪʦʨʝʮʴ ʧʫʘʥʩʦʥʽʚ ʚʠʢʦʥʘʥʠʡ ʫ ʚʠʛʣʷʜʽ 

ʟʨʽʟʘʥʦʛʦ ʢʦʥʫʩʘ ʘʙʦ ʧʣʦʩʢʠʤ. ɿʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʧʫʘʥʩʦʥʽʚ ʦʙʠʨʘʻʪʴʩʷ ʚ 

ʜʽʘʧʘʟʦʥʽ ʨʦʟʤʽʨʽʚ ʚʽʜ 10 ʤʤ ʜʦ 30 ʤʤ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʰʪʘʤʧ, ʷʢʠʡ 

ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʦʧʦʨʥʽʡ ʧʣʠʪʽ,  ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 2.9, ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʢʦʥʪʝʡʥʝʨʘ 1, ʨʦʟʪʘʰʦʚʘʥʠʭ ʚ ʥʴʦʤʫ ʨʫʭʦʤʦʛʦ ʢʦʥʪʝʡʥʝʨʘ 2, ʢʦʤʧʣʝʢʪʫ ʧʨʫʞʠʥ 

3, ʧʨʦʪʠʧʫʘʥʩʦʥʘ 4, ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʥʘ ʤʝʩʜʦʟʫ 5. ʈʫʭʦʤʠʡ ʢʦʥʪʝʡʥʝʨ 2 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʘʪʨʠʮʽ 6, ʨʦʟʧʽʨʥʦʛʦ ʢʽʣʴʮʷ 7 ʽ ʮʝʥʪʨʫʚʘʣʴʥʦʛʦ ʢʽʣʴʮʷ 8. ʌʽʢʩʘʮʽʷ 

ʦʩʥʘʱʝʥʥʷ ʚ ʨʫʭʦʤʦʤʫ ʢʦʥʪʝʡʥʝʨʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʘʡʢʠ 9. 

ʂʦʥʪʝʡʥʝʨ 2 ʧʨʠʚʦʜʠʪʴʩʷ ʚ ʨʫʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʢʩʮʝʥʪʨʠʢʦʚʦʾ ʥʘʜʩʪʘʚʢʠ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʝʢʩʮʝʥʪʨʠʢʽʚ 10, ʦʩʝʡ 11, ʨʘʤʠ 12, ʷʢʘ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʧʣʘʥʢʘʤʠ 13 ʽ 
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ʚʘʞʝʣʷʤʠ 14. ɼʝʬʦʨʤʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ 15 ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʫʘʥʩʦʥʦʤ 16, ʷʢʠʡ 

ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʤʝʩʜʦʟʫ 17. 

  

ʘ ʙ 

ʈʠʩʫʥʦʢ 2.9 ï ʉʭʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʰʪʘʤʧʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʜʝʪʘʣʝʡ 

ʪʠʧʫ ʩʪʘʢʘʥ ʟ ʟʤʽʥʥʦʶ ʪʦʚʱʠʥʦʶ ʩʪʽʥʢʠ ʦʜʥʦʩʪʫʧʽʥʯʘʪʘ (ʘ) ʪʘ 

ʪʨʴʦʭʩʪʫʧʽʥʯʘʪʘ (ʙ) 

 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʮʝʩʫ ʩʫʤʽʱʝʥʦʛʦ 

ʨʘʜʽʘʣʴʥʦʛʦ ʪʘ ʜʦʮʝʥʪʨʦʚʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ 

ʰʪʘʤʧʦʚʦʛʦ ʦʩʥʘʱʝʥʥʷ (ʨʠʩ.2.10). ʋ ʰʪʘʤʧʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʤʽʥʥʽ 

ʤʘʪʨʠʮʽ ʟ ʟʦʚʥʽʰʥʽʤ ʜʽʘʤʝʪʨʦʤ Dm=110 ʤʤ. ɺʥʫʪʨʽʰʥʽ ʜʽʘʤʝʪʨʠ ʤʘʪʨʠʮʴ 

ʚʠʙʠʨʘʣʠʩʷ ʟ ʨʷʜʫ D0=45 ʤʤ; 28 ʤʤ. ʂʨʘʾ ʤʘʪʨʠʮʴ ʚ ʧʝʨʝʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʚ 

ʧʦʧʝʨʝʯʥʫ ʧʦʨʦʞʥʠʥʫ ʚʠʢʦʥʫʚʘʣʠʩʷ ʟ ʨʘʜʽʫʩʘʤʠ ʟʘʦʢʨʫʛʣʝʥʴ r=5 ʤʤ ʽ 

ʬʘʩʢʘʤʠ f=1é2 ʤʤ. ɿʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʦʧʨʘʚʣʝʥʥʷ ʩʫʮʽʣʴʥʽ d=21 ʤʤ; 15 ʤʤ ʽ 

ʦʧʨʘʚʣʝʥʥʷ ʨʦʟʙʽʨʥʝ ʟ ʤʦʞʣʠʚʽʩʪʶ ʨʝʛʫʣʶʚʘʥʥʷ ʪʦʚʱʠʥʠ ʬʣʘʥʮʷ h ʚ ʤʝʞʘʭ 

0é20 ʤʤ. ʈʘʜʽʫʩ ʟʘʦʢʨʫʛʣʝʥʥʷ ʚʝʨʭʥʴʦʾ ʚʪʫʣʢʠ ʦʧʨʘʚʢʠ ʚ ʨʦʙʦʯʽʡ ʯʘʩʪʠʥʽ 

ʩʪʘʥʦʚʠʪʴ r=4 ʤʤ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʙʦʢʦʚʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʚʽʜʨʦʩʪʢʽʚ 

ʪʠʧʫ çʧʝʨʦè ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʫʥʽʚʝʨʩʘʣʴʥʦʤʫ ʰʪʘʤʧʽ, ʱʦ ʧʦʢʘʟʘʥʠʡ ʥʘ 

ʨʠʩ. 2.11. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʛʦʪʦʚʦʾ ʜʝʪʘʣʽ ʨʦʟʨʦʙʣʝʥʘ ʟʽʩʪʘʚʥʘ 

ʤʘʪʨʠʮʷ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʩʝʛʤʝʥʪʽʚ. 
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1 ï ʢʨʠʰʢʘ; 2 ï ʧʫʘʥʩʦʥ; 3 ï ʟʦʚʥʽʰʥʷ ʤʘʪʨʠʮʷ; 4 ï ʢʦʨʧʫʩ; 5 ïʧʽʜʩʪʘʚʢʘ;  

6 ï ʚʥʫʪʨʽʰʥʷ ʤʘʪʨʠʮʷ; 7 ï ʧʨʦʪʠʧʫʘʥʩʦʥ; 8 ï ʧʣʠʪʘ 

ʈʠʩʫʥʦʢ 2.10 ï ʉʭʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʰʪʘʤʧʫ ʜʣʷ ʩʫʤʽʱʝʥʦʛʦ 

ʚʠʜʘʚʣʶʚʘʥʥʷ  

 

 

 

 
ʘ ʙ 

 

1 ï ʧʫʘʥʩʦʥ; 2 ï ʧʨʦʪʠʧʫʘʥʩʦʥ; 3 ï ʤʘʪʨʠʮʷ; 4 ï ʚʝʨʭʥʷ ʤʘʪʨʠʮʷ; 5 ï ʥʠʞʥʷ 

ʤʘʪʨʠʮʷ; 6 ï ʢʨʠʰʢʘ; 7 ï ʢʦʨʧʫʩ; 8 ï ʧʽʜʩʪʘʚʢʘ; 9 ï ʤʝʩʜʦʟʘ 

ʈʠʩʫʥʦʢ 2.11 ï ʉʭʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʰʪʘʤʧʫ (ʘ) ʪʘ ʙʣʦʢ ʤʘʪʨʠʮʴ 

(ʙ) ʜʣʷ ʙʦʢʦʚʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʚʽʜʨʦʩʪʢʽʚ ʪʠʧʫ çʧʝʨʦè 
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ɺʠʩʥʦʚʢʠ: 

 

1. ɺʠʢʦʥʘʥʦ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʠʙʽʨ ʥʘʧʨʷʤʢʫ ʽ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʮʝʩʽʚ ʪʦʯʥʦʛʦ ʦʙ'ʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ ʚ ʨʦʟôʻʤʥʠʭ ʤʘʪʨʠʮʷʭ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʩʝʩʠʤʝʪʨʠʯʥʠʭ ʪʘ ʥʝʦʩʝʩʠʤʝʪʨʠʯʥʠʭ ʚʠʨʦʙʽʚ. ʉʬʦʨʤʫʣʴʦʚʘʥʦ 

ʥʘʧʨʷʤʢʠ ʨʦʟʰʠʨʝʥʥʷ ʦʙʣʘʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʠʭ ʪʘ ʩʫʤʽʱʝʥʠʭ ʩʭʝʤ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʨʝʛʫʣʶʚʘʥʥʷ ʢʽʥʝʤʘʪʠʢʠ ʧʣʘʩʪʠʯʥʦʛʦ ʬʦʨʤʦʟʤʽʥʝʥʥʷ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʭʝʤ ʟ ʨʝʛʫʣʶʚʘʥʥʷʤ ʢʽʥʝʤʘʪʠʢʠ ʨʫʭʫ ʽʥʩʪʨʫʤʝʥʪʫ ʜʦʟʚʦʣʷʻ 

ʨʦʟʰʠʨʠʪʠ ʥʦʤʝʥʢʣʘʪʫʨʫ ʦʪʨʠʤʫʚʘʥʠʭ ʜʝʪʘʣʝʡ, ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʪʘ ʟʥʠʟʠʪʠ 

ʩʦʙʽʚʘʨʪʽʩʪʴ ʭʦʣʦʜʥʦʰʪʘʤʧʦʚʘʥʠʭ ʚʠʨʦʙʽʚ ʧʨʠ ʦʜʥʦʯʘʩʥʽʡ ʤʽʥʽʤʽʟʘʮʽʾ 

ʧʠʪʦʤʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ. 

2. ɼʣʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʠʙʽʨ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʪʦʜʫ 

ʙʘʣʘʥʩʫ ʧʦʪʫʞʥʦʩʪʝʡ ʪʘ ʡʦʛʦ ʨʽʟʥʦʚʠʜʥʽʩʪʴ - ʤʝʪʦʜ ʚʝʨʭʥʴʦʾ ʦʮʽʥʢʠ, ʱʦ 

ʟʘʩʥʦʚʘʥʽ ʥʘ ʙʘʣʘʥʩʽ ʧʦʪʫʞʥʦʩʪʝʡ ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʩʠʣ ʥʘ ʢʽʥʝʤʘʪʠʯʥʦ 

ʤʦʞʣʠʚʠʭ ʧʦʣʷʭ ʰʚʠʜʢʦʩʪʝʡ (ʂʄʇʐ), ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʘʪʠ ʘʢʪʠʚʥʽ ʽ 

ʨʝʘʢʪʠʚʥʽ ʩʠʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʫ. 

3. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʦʛʦ ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʦʟʚʦʣʷʻ 

ʧʨʦʚʝʩʪʠ ʽʤʽʪʘʮʽʡʥʠʡ ʤʘʪʝʤʘʪʠʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʢʠ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʦʮʽʥʢʠ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ 

ʟʘʛʦʪʦʚʢʠ, ʭʘʨʘʢʪʝʨʫ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʜʝʪʘʣʽ ʡ ʚ ʫʤʦʚʘʭ ʥʝʦʜʥʦʟʥʘʯʥʠʭ 

ʧʣʘʩʪʠʯʥʠʭ ʪʝʯʽʡ.  

4. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʤʝʪʦʜʫ ʧʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʜʦʟʚʦʣʷʻ 

ʧʨʦʚʦʜʠʪʠ ʽʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʦʪʨʠʤʫʚʘʪʠ ʨʝʛʨʝʩʽʡʥʽ ʟʘʣʝʞʥʦʩʪʽ 

ʩʠʣʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʬʦʨʤʦʟʤʽʥʠ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ ʪʘʢʦʞ 

ʧʨʦʚʝʩʪʠ ʚʠʟʥʘʯʝʥʥʷ ʚʠʯʝʨʧʘʥʥʷ ʨʝʩʫʨʩʫ ʧʣʘʩʪʠʯʥʦʩʪʽ.  

5. ɼʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ 

ʟʘʛʦʪʦʚʦʢ ʦʙʨʘʥʠʡ ʤʝʪʦʜ ʜʽʣʠʣʴʥʠʭ ʩʽʪʦʢ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʚʯʠʪʠ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʥʠʭ ʟʦʥ ʧʣʘʩʪʠʯʥʦʾ ʪʝʯʽʾ ʽ ʨʦʟʧʦʜʽʣʫ 

ʩʪʫʧʝʥʷ ʜʝʬʦʨʤʘʮʽʾ ʚ ʟʘʛʦʪʦʚʮʽ. ʇʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʫʥʽʚʝʨʩʘʣʴʥʦʤʫ ʰʚʠʜʢʦ ʧʝʨʝʥʘʣʘʛʦʜʞʫʚʘʥʦʤʫ ʦʩʥʘʱʝʥʥʽ ʫ 

ʫʤʦʚʘʭ ʣʘʙʦʨʘʪʦʨʽʾ.  
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3 ɼʆʉʃɯɼɾɽʅʅʗ ʇʈʆʎɽʉʋ ɿɸʂʈʀʊʆɰ ʆʉɸɼʂʀ 

 

3.1 ʆʩʦʙʣʠʚʦʩʪʽ ʧʨʦʮʝʩʫ ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ 

 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʨʽʟʥʠʭ ʦʧʝʨʘʮʽʡ ʪʦʯʥʦʛʦ ʦʙ'ʻʤʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ (ʊʆʐ) 

ʜʽʘʤʝʪʨʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ ʧʦʢʦʚʦʢ, ʱʦ ʦʬʦʨʤʣʶʶʪʴʩʷ ʦʜʥʽʻʶ ʨʦʙʦʯʦʶ 

ʜʝʪʘʣʣʶ ʰʪʘʤʧʘ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʪʦʯʥʽʩʪʴ ʩ ʦʪʨʠʤʘʥʠʭ ʨʦʟʤʽʨʽʚ 8é9 

ʢʚʘʣʽʪʝʪʽʚ. ʊʦʯʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʽʘʣʫ ʧʦʢʦʚʢʠ, ʱʦ 

ʜʝʬʦʨʤʫʻʪʴʩʷ, ʨʦʙʦʯʠʭ ʜʝʪʘʣʝʡ ʰʪʘʤʧʘ, ʘ ʪʘʢʦʞ ʫʤʦʚ ʢʦʥʪʘʢʪʥʦʛʦ ʪʝʨʪʷ. 

ʊʦʯʥʽʩʪʴ ʚʠʩʦʪʥʠʭ ʨʦʟʤʽʨʽʚ, ʱʦ ʦʬʦʨʤʣʶʶʪʴʩʷ ʚʟʘʻʤʥʠʤ 

ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʨʫʭʦʤʦʶ ʽ ʥʝʨʫʭʦʤʦʶ ʨʦʙʦʯʠʭ ʤʘʪʨʠʮʴ ʰʪʘʤʧʫ, ʥʘ 3...5 

ʢʚʘʣʽʪʝʪʽʚ ʛʨʫʙʽʰʝ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʧʣʠʚʦʤ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʬʘʢʪʦʨʽʚ: ʪʠʧʦʤ 

ʟʘʩʪʦʩʦʚʫʚʘʥʦʛʦ ʧʨʝʩʘ, ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ, ʘ ʪʘʢʦʞ 

ʭʘʨʘʢʪʝʨʦʤ ʽ ʚʝʣʠʯʠʥʘʤʠ ʚʠʭʽʜʥʠʭ ʧʦʭʠʙʦʢ. 

ʆʜʥʘʢ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʚʠʟʥʘʯʘʻ ʪʦʡ ʯʠ ʽʥʰʠʡ 

ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʚʩʽʭ ʽʥʰʠʭ, ʻ ʞʦʨʩʪʢʽʩʪʴ ʰʪʘʤʧʦʚʘʥʠʭ ʧʦʢʦʚʦʢ, ʱʦ 

ʦʮʽʥʶʻʪʴʩʷ ʰʚʠʜʢʽʩʪʶ ʟʨʦʩʪʘʥʥʷ ʾʭ ʦʧʦʨʫ ʜʝʬʦʨʤʫʚʘʥʥʷ ʚ ʢʽʥʮʝʚʠʡ ʤʦʤʝʥʪ 

ʧʨʦʮʝʩʫ ʰʪʘʤʧʫʚʘʥʥʷ. ɺʝʣʠʯʠʥʘ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʩʠʣʦʚʦʛʦ ʨʝʞʠʤʫ ʟʘʣʝʞʠʪʴ 

ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʽʘʣʫ ʽ ʨʦʟʤʽʨʽʚ ʧʦʢʦʚʢʠ, ʘʣʝ, ʧʝʨʰ ʟʘ ʚʩʝ, 

ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ. 

ɿ ʧʦʟʠʮʽʾ ʚʧʣʠʚʫ ʥʘ ʪʦʯʥʽʩʪʴ ʚʠʩʦʪʥʠʭ ʨʦʟʤʽʨʽʚ ʰʪʘʤʧʦʚʘʥʠʭ ʧʦʢʦʚʦʢ, 

ʚʩʽ ʦʧʝʨʘʮʽʾ ʊʆʐ ʜʽʣʷʪʴʩʷ ʥʘ ʜʚʽ ʛʨʫʧʠ: ʦʧʝʨʘʮʽʾ, ʚ ʷʢʠʭ ʜʝʬʦʨʤʫʚʘʥʥʷ 

ʚʠʭʽʜʥʠʭ ʟʘʛʦʪʦʚʦʢ ʚʠʢʦʥʫʻʪʴʩʷ ʙʝʟ ʟʙʝʨʝʞʝʥʥʷ ʾʭ ʦʙôʻʤʫ ʚ ʨʦʙʦʯʽʡ 

ʧʦʨʦʞʥʠʥʽ ʘʙʦ ʤʽʞ ʧʣʠʪʘʤʠ ʰʪʘʤʧʘ, ʽ ʦʧʝʨʘʮʽʾ, ʚ ʷʢʠʭ ʫʤʦʚʘ ʟʙʝʨʝʞʝʥʥʷ 

ʦʙôʻʤʫ ʚʠʢʦʥʫʻʪʴʩʷ. 

ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʯʘʩʪʠʥʘ ʦʙôʻʤʫ ʚʠʭʽʜʥʦʾ ʟʘʛʦʪʦʚʢʠ ʚ ʧʨʦʮʝʩʽ ʾʾ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʚʠʪʽʩʥʷʻʪʴʩʷ ʟ ʨʦʙʦʯʦʾ ʧʦʨʦʞʥʠʥʠ ʰʪʘʤʧʽʚ ʫ ʩʪʨʠʞʝʥʴ ʘʙʦ 

ʩʪʽʥʢʫ ʧʦʢʦʚʢʠ, ʽ ʪʦʤʫ ʧʦʭʠʙʢʠ ʦʙôʻʤʫ ʚʠʭʽʜʥʦʾ ʟʘʛʦʪʦʚʢʠ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʚʠʩʦʪʫ ʧʦʢʦʚʢʠ. ɾʦʨʩʪʢʽʩʪʴ ʧʦʢʦʚʦʢ ʧʨʠ ʪʘʢʠʭ ʫʤʦʚʘʭ ʚʽʜʥʦʩʥʦ ʤʘʣʘ, ʽʥʦʜʽ 
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ʥʘ ʧʦʨʷʜʦʢ ʤʝʥʰʝ ʩʫʤʘʨʥʦʾ ʞʦʨʩʪʢʦʩʪʽ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʢʨʠʚʦʰʠʧʥʦʛʦ ʧʨʝʩʘ ʟ 

ʰʪʘʤʧʦʤ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʚʠʩʦʪʥʠʭ ʨʦʟʤʽʨʽʚ ʧʦʜʽʙʥʠʭ ʧʦʢʦʚʦʢ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʢʨʠʚʦʰʠʧʥʽ ʧʨʝʩʠ ʜʣʷ ʚʠʜʘʚʣʶʚʘʥʥʷ, ʞʦʨʩʪʢʽʩʪʴ 

ʷʢʠʭ ʚ 2..3 ʨʘʟʠ ʙʽʣʴʰʝ ʞʦʨʩʪʢʦʩʪʽ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʢʨʠʚʦʰʠʧʥʠʭ ʧʨʝʩʽʚ. 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʦʧʝʨʘʮʽʡ ʚʠʜʘʚʣʶʚʘʥʥʷ ʜʦʤʽʥʫʶʯʠʡ ʚʧʣʠʚ ʥʘ ʪʦʯʥʽʩʪʴ 

ʚʠʩʦʪʥʠʭ ʨʦʟʤʽʨʽʚ ʧʦʢʦʚʦʢ ʥʘʜʘʻ ʩʠʩʪʝʤʘʪʠʯʥʘ ʧʦʩʪʽʡʥʘ ʧʦʭʠʙʢʘ 

ʥʘʣʘʛʦʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʠʧʘʜʢʦʚʽ ʧʦʭʠʙʢʠ, ʦʙʫʤʦʚʣʝʥʽ ʨʦʟʩʽʶʚʘʥʥʷʤ 

ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʫ ʧʦʢʦʚʦʢ ʽ ʤʦʞʣʠʚʦʶ ʟʤʽʥʦʶ ʫʤʦʚ 

ʢʦʥʪʘʢʪʥʦʛʦ ʪʝʨʪʷ ʚ ʰʪʘʤʧʽ. 

ɼʨʫʛʫ ʛʨʫʧʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʰʪʘʤʧʫʚʘʥʥʷ ʚ 

ʟʘʢʨʠʪʠʭ ʰʪʘʤʧʘʭ ʽ ʦʩʘʜʢʘ, ʨʽʟʥʦʚʠʜ ʷʢʦʛʦ ï ʢʘʣʽʙʨʫʚʘʥʥʷ, ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʣʠʰʝ ʤʘʣʠʤ ʩʪʫʧʝʥʝʤ ʜʝʬʦʨʤʘʮʽʾ ʧʦʢʦʚʦʢ. ʋ ʮʠʭ ʦʧʝʨʘʮʽʷʭ ʟʙʝʨʝʞʝʥʥʷ 

(ʩʪʘʣʽʩʪʴ) ʦʙôʻʤʫ ʚʠʭʽʜʥʠʭ ʟʘʛʦʪʦʚʦʢ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʧʦʭʠʙʢʘ ʾʭ 

ʦʙôʻʤʫ ʚʠʢʣʠʢʘʻ ʥʝ ʪʽʣʴʢʠ ʟʤʽʥʫ ʚʠʩʦʪʠ ʧʦʢʦʚʦʢ (ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʨʦʟʤʽʨ), 

ʘʣʝ ʽ ʾʭ ʜʽʘʤʝʪʨʘ (ʢʦʤʧʝʥʩʘʮʽʡʥʠʡ ʨʦʟʤʽʨ) ʧʨʠ ʦʩʘʜʮʽ. 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʰʪʘʤʧʫʚʘʥʥʷ ʚ ʟʘʢʨʠʪʦʤʫ ʰʪʘʤʧʽ ʨʦʣʴ ʢʦʤʧʝʥʩʘʮʽʡʥʦʛʦ 

ʨʦʟʤʽʨʫ ʚʠʢʦʥʫʶʪʴ ʨʘʜʽʫʩʠ ʥʘ ʢʨʦʤʢʘʭ ʧʦʢʦʚʦʢ ʚ ʢʫʪʦʚʠʭ ʝʣʝʤʝʥʪʘʭ ʰʪʘʤʧʘ. ʗʢ 

ʚ ʧʝʨʰʦʤʫ, ʪʘʢ ʽ ʚ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʽ ʢʦʤʧʝʥʩʘʮʽʡʥʠʡ ʨʦʟʤʽʨʠ 

ʧʦʚ'ʷʟʘʥʽ ʫʤʦʚʦʶ ʩʪʘʣʦʩʪʽ ʦʙôʻʤʫ. 

ʆʜʥʘʢ ʰʪʘʤʧʫʚʘʥʥʷ ʚ ʟʘʢʨʠʪʠʭ ʰʪʘʤʧʘʭ ʽ ʦʩʘʜʢʫ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʶʪʴ ʧʦ 

ʚʝʣʠʯʠʥʽ ʞʦʨʩʪʢʦʩʪʽ ʧʦʢʦʚʦʢ, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʪʘʢ ʩʘʤʦ ʽʩʪʦʪʥʠʤʠ ʚʽʜʤʽʥʥʦʩʪʷʤʠ 

ʫ ʚʽʜʥʦʩʥʽʡ ʚʝʣʠʯʠʥʽ ʢʦʤʧʝʥʩʘʮʽʡʥʦʛʦ ʨʦʟʤʽʨʫ, ʱʦ ʚʠʟʥʘʯʘʻ ʚʽʣʴʥʫ ʧʦʚʝʨʭʥʶ 

ʧʦʢʦʚʦʢ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ï ʮʝ ʨʘʜʽʫʩ ʥʘ ʢʨʦʤʢʘʭ ʧʦʢʦʚʢʠ, ʚʝʣʠʯʠʥʘ ʷʢʦʛʦ ʚ 

20é50 ʨʘʟʽʚ ʤʝʥʰʝ ʾʾ ʜʽʘʤʝʪʨʘ ʘʙʦ ʚʠʩʦʪʠ. ɾʦʨʩʪʢʽʩʪʴ ʧʦʢʦʚʦʢ, ʱʦ ʰʪʘʤʧʫʶʪʴʩʷ 

ʚ ʟʘʢʨʠʪʠʭ ʰʪʘʤʧʘʭ, ʤʦʞʝ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʥʘ ʧʦʨʷʜʦʢ ʧʝʨʝʚʠʱʫʚʘʪʠ 

ʞʦʨʩʪʢʽʩʪʴ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʢʨʠʚʦʰʠʧʥʠʭ ʧʨʝʩʽʚ. ʂʦʤʧʝʥʩʘʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʢʫʪʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʟʘʢʨʠʪʦʛʦ ʰʪʘʤʧʘ ʦʙʤʝʞʝʥʽ, ʽ ʾʭ ʟʘʧʦʚʥʝʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʨʽʟʢʠʤ ʟʨʦʩʪʘʥʥʷʤ ʜʝʬʦʨʤʫʶʯʠʭ ʩʠʣ, ʪʦʤʫ ʧʦʭʠʙʢʘ ʦʙôʻʤʫ ʚʠʭʽʜʥʠʭ ʟʘʛʦʪʦʚʦʢ 

çʢʦʤʧʝʥʩʫʻʪʴʩʷè ʚ ʦʩʥʦʚʥʦʤʫ ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʩʦʪʠ ʧʦʢʦʚʦʢ. ɿʙʽʣʴʰʝʥʥʷ 
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ʞʦʨʩʪʢʦʩʪʽ ʧʨʝʩʽʚ ʜʣʷ ʰʪʘʤʧʫʚʘʥʥʷ ʚ ʟʘʢʨʠʪʠʭ ʰʪʘʤʧʘʭ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ 

ʪʦʯʥʦʩʪʽ ʚʠʩʦʪʠ ʧʦʢʦʚʦʢ ʥʝʝʬʝʢʪʠʚʥʦ. ʊʦʤʫ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʜʨʘʚʣʽʯʥʠʭ 

ʧʨʝʩʽʚ. ʇʨʠ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʽʡ ʪʦʯʥʦʩʪʽ ʚʠʩʦʪʠ ʧʦʢʦʚʦʢ ʛʽʜʨʘʚʣʽʯʥʽ ʧʨʝʩʠ 

ʧʦʟʙʘʚʣʝʥʽ ʤʦʞʣʠʚʠʭ ʧʝʨʝʚʘʥʪʘʞʝʥʴ ʰʪʘʤʧʘ ʽ ʟʘʢʣʠʥʶʚʘʥʥʷ, ʚʣʘʩʪʠʚʠʭ 

ʢʨʠʚʦʰʠʧʥʠʤ ʧʨʝʩʘʤ. 

ʗʢ ʫʞʝ ʟʘʟʥʘʯʘʣʦʩʷ, ʦʩʘʜʢʫ ʚʽʜ ʰʪʘʤʧʫʚʘʥʥʷ ʚ ʟʘʢʨʠʪʠʭ ʰʪʘʤʧʘʭ 

ʚʽʜʨʽʟʥʷʻ ʩʫʪʪʻʚʦ ʤʝʥʰʘ ʞʦʨʩʪʢʽʩʪʴ ʰʪʘʤʧʦʚʘʥʠʭ ʧʦʢʦʚʦʢ, ʽ ʪʦʤʫ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʚʠʩʦʪʥʠʭ ʨʦʟʤʽʨʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʨʠʚʦʰʠʧʥʽ ʧʨʝʩʠ. 

ʈʦʟʨʦʙʢʫ ʩʠʩʪʝʤʠ ʧʦʩʣʽʜʦʚʥʠʭ ʢʘʣʽʙʨʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʪʦʛʦ ʯʠ 

ʽʥʰʦʛʦ ʧʨʦʬʽʣʶ, ʥʘʟʠʚʘʶʪʴ ʢʘʣʽʙʨʫʚʘʥʥʷʤ. ʂʘʣʽʙʨʫʚʘʥʥʷ ʻ ʩʢʣʘʜʥʠʤ ʽ 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ. ʅʝʧʨʘʚʠʣʴʥʝ ʢʘʣʽʙʨʫʚʘʥʥʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʥʝ ʪʽʣʴʢʠ 

ʜʦ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʘ ʡ ʜʦ ʜʝʬʝʢʪʫ ʚʠʨʦʙʽʚ. ʏʠʤ ʙʽʣʴʰʝ ʨʽʟʥʠʮʷ ʚ 

ʨʦʟʤʽʨʘʭ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʨʽʟʽʚ ʚʠʭʽʜʥʦʾ ʟʘʛʦʪʦʚʢʠ ʽ ʢʽʥʮʝʚʦʛʦ ʚʠʨʦʙʫ ʽ ʯʠʤ 

ʩʢʣʘʜʥʽʰʝ ʧʨʦʬʽʣʴ ʦʩʪʘʥʥʴʦʛʦ, ʪʠʤ ʙʽʣʴʰʝ ʯʠʩʣʦ ʢʘʣʽʙʨʽʚ ʧʦʪʨʽʙʥʝ ʜʣʷ ʡʦʛʦ 

ʦʪʨʠʤʘʥʥʷ. ʈʦʟʨʽʟʥʷʶʪʴ ʧʣʦʱʠʥʥʝ ʽ ʦʙ'ʻʤʥʝ ʢʘʣʽʙʨʫʚʘʥʥʷ. 

ʆʙ'ʻʤʥʠʤ ʢʘʣʽʙʨʫʚʘʥʥʷʤ ʧʽʜʚʠʱʫʶʪʴ ʪʦʯʥʽʩʪʴ ʨʦʟʤʽʨʽʚ ʧʦʢʦʚʢʠ ʚ 

ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ ʽ ʧʦʢʨʘʱʫʶʪʴ ʷʢʽʩʪʴ ʾʾ ʧʦʚʝʨʭʥʽ. ʂʘʣʽʙʨʫʶʪʴ ʚ ʰʪʘʤʧʘʭ ʟ 

ʨʽʚʯʘʢʘʤʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʦʥʬʽʛʫʨʘʮʽʾ ʧʦʢʦʚʢʠ. 

ʉʫʪʥʽʩʪʴ ʢʘʣʽʙʨʫʚʘʥʥʷ ʟʚʦʜʠʪʴʩʷ ʜʦ ʧʝʨʝʤʽʱʝʥʥʷ ʚ ʦʪʚʦʨʽ ʟ ʥʘʪʷʛʦʤ 

ʞʦʨʩʪʢʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. ʈʦʟʤʽʨʠ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʽʥʩʪʨʫʤʝʥʪʫ ʜʝʱʦ 

ʙʽʣʴʰʝ ʨʦʟʤʽʨʽʚ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʦʪʚʦʨʫ. ʇʨʠ ʮʴʦʤʫ ʽʥʩʪʨʫʤʝʥʪ ʫʩʫʚʘʻ 

ʥʝʨʽʚʥʦʩʪʽ, ʧʦʭʠʙʢʠ ʛʝʦʤʝʪʨʽʾ, ʟʤʽʮʥʶʻ ʧʦʚʝʨʭʥʶ. 

ʇʨʘʢʪʠʯʥʦ ʧʨʦʮʝʩʫ ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ ʧʝʨʝʜʫʻ ʚʽʜʢʨʠʪʘ ʘʙʦ ʚʽʣʴʥʘ ʦʩʘʜʢʘ 

ʜʦ ʤʦʤʝʥʪʫ ʟʽʪʢʥʝʥʥʷ ʤʝʪʘʣʫ ʟ ʙʽʯʥʠʤʠ ʩʪʽʥʢʘʤʠ ʧʦʨʦʞʥʠʥʠ ʰʪʘʤʧʫ. 

ʈʽʟʥʠʡ ʭʘʨʘʢʪʝʨ ʧʝʨʝʙʽʛʫ ʤʝʪʘʣʫ ʥʘ ʪʦʨʮʷʭ ʨʫʭʦʤʦʛʦ ʧʫʘʥʩʦʥʘ ʽ 

ʥʝʨʫʭʦʤʦʾ ʤʘʪʨʠʮʽ, ʘ ʪʘʢʦʞ ʢʦʥʪʘʢʪʥʝ ʪʝʨʪʷ ʥʘ ʙʽʯʥʽʡ ʧʦʚʝʨʭʥʽ ʻ ʧʨʠʯʠʥʘʤʠ 

ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʜʝʬʦʨʤʘʮʽʾ, ʱʦ ʚʠʢʣʠʢʘʻ ʪʘʢʫ ʩʪʘʜʽʶ, ʧʨʠ ʷʢʽʡ ʟʘʣʠʰʘʶʪʴʩʷ 

ʥʝʟʘʧʦʚʥʝʥʠʤʠ ʥʠʞʥʽ ʢʫʪʠ (ʧʘʩʠʚʥʽ ʢʫʪʠ), ʪʦʜʽ ʷʢ ʚʝʨʭʥʽ ʢʫʪʠ (ʘʢʪʠʚʥʽ ʢʫʪʠ) 

ʧʦʚʥʽʩʪʶ ʦʬʦʨʤʣʝʥʽ. ʎʝ ʧʦʣʦʞʝʥʥʷ ʥʝʦʜʥʦʨʘʟʦʚʦ ʧʽʜʪʚʝʨʜʞʝʥʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʤʠ ʽ ʚʠʨʦʙʥʠʯʠʤʠ ʜʦʩʣʽʜʘʤʠ ʰʪʘʤʧʫʚʘʥʥʷ. 
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ɼʝʱʦ ʨʽʟʥʠʤʠ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʬʦʨʤʦʟʤʽʥʠ ʻ ʜʚʘ ʨʽʟʥʦʚʠʜʠ ʟʘʢʨʠʪʦʾ 

ʦʩʘʜʢʠ: 

ʘ) ʦʩʘʜʢʘ ʧʨʠ ʚʽʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʪʦʨʮʽʚ; 

ʙ) ʦʩʘʜʢʘ ʚ ʫʤʦʚʘʭ, ʢʦʣʠ ʢʽʥʝʮʴ ʟʘʛʦʪʦʚʢʠ (ʘʙʦ ʢʽʥʮʽ) ʟʘʪʠʩʥʫʪʠʡ ʚ 

ʤʘʪʨʠʮʽ, ʷʢ ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʰʪʘʤʧʫʚʘʥʥʽ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʢʫʚʘʣʴʥʽʡ 

ʤʘʰʠʥʽ, ʘʙʦ ʢʦʣʠ ʟʘʛʦʪʦʚʢʘ ʢʽʥʮʝʤ ʟʘʬʽʢʩʦʚʘʥʘ ʥʘ ʜʽʣʷʥʮʽ ʨʽʚʯʘʢʘ ʜʽʘʤʝʪʨʦʤ 

ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʧʨʫʪʢʘ ʪʘʢʦʛʦ ʞ ʨʦʟʤʽʨʫ ʘʙʦ ʥʘʷʚʥʦʩʪʽ 

ʩʪʘʜʽʾ ʚʽʜʢʨʠʪʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ . 

ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʜʽʘʤʝʪʨʠ ʪʦʨʮʽʚ ʤʦʞʫʪʴ ʟʙʽʣʴʰʫʚʘʪʠʩʷ ʧʦ ʤʽʨʽ 

ʦʩʘʜʢʠ ʟʘʛʦʪʦʚʢʠ ʽ ʢʦʞʥʦʤʫ ʤʦʤʝʥʪʫ ʯʘʩʫ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʧʝʚʥʠʡ 

ʫʪʚʦʨʝʥʠʡ ʥʘ ʧʝʨʠʬʝʨʽʾ ʟʘʧʦʚʥʶʚʘʥʦʛʦ ʢʫʪʘ ʦʩʝʨʝʜʦʢ ʜʝʬʦʨʤʫʚʘʥʥʷ. ʋ 

ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʪʷʞʥʽʩʪʴ ʦʩʝʨʝʜʢʫ ʜʝʬʦʨʤʘʮʽʾ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʦʙʫʤʦʚʣʝʥʘ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʨʦʟʤʽʨʽʚ ʝʣʝʤʝʥʪʽʚ ʧʦʢʦʚʢʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʘ ʪʦʯʥʽʩʪʴ ʨʦʟʤʽʨʽʚ ʽ ʬʦʨʤʠ ʚʠʜʘʚʣʝʥʠʭ 

ʜʝʪʘʣʝʡ, ʜʦʩʷʛʘʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʦʮʝʩʽʚ ʟʘʢʨʠʪʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ. 

ʅʝʜʦʣʽʢʦʤ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʻ ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʩʠʣʠ ʜʝʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʢʨʠʪʪʷ 

ʥʘ ʟʘʢʣʶʯʥʽʡ ʩʪʘʜʽʾ ʟʘʧʦʚʥʝʥʥʷ ʨʽʚʯʘʢʘ ʤʘʪʨʠʮʽ. 

 

3.2 ʄʦʜʝʣʶʚʘʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʟʘʛʦʪʦʚʢʠ ʽ 

ʢʽʥʝʤʘʪʠʢʘ ʪʝʯʽʾ ʤʝʪʘʣʫ ʚ ʧʨʦʮʝʩʽ ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ 

 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʫʞʝʥʦïʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʪʘ ʩʠʣʦʚʦʛʦ ʨʝʞʠʤʫ 

ʟʘʛʦʪʦʚʢʠ (ʪʝʦʨʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ) ʚʠʢʦʥʘʥʝ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʨʦʮʝʩʽʚ ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ 

ʨʝʘʣʽʟʦʚʘʥʠʡ ʫ ʧʨʦʛʨʘʤʽ QForm 2D/3D. 

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ ʦʙʨʘʥʦ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ: 

ʢʨʠʚʘ ʽʩʪʠʥʥʠʭ ʥʘʧʨʫʞʝʥʴ ʜʣʷ ʤʘʪʝʨʽʘʣʫ ɸʄʮʄ ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ 

15,04,188)( ees =
s , ʤʝʞʘ ʪʝʢʫʯʦʩʪʽ 105

2,0
=s  ʄʇʘ, ʤʦʜʫʣʴ ʖʥʛʘ 

75000=E  ʄʇʘ, ʢʦʝʬʽʮʽʻʥʪ ʇʫʘʩʩʦʥʘ 3,0=n  ʽ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʤʽʞ 

ʤʘʪʝʨʽʘʣʦʤ ʟʘʛʦʪʦʚʢʠ ʽ ʽʥʩʪʨʫʤʝʥʪʦʤ 3,0...05,0=m  (ʟʘʢʦʥ ɿʽʙʝʣʷ). 
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ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʥʘʣʽʟ ʥʘʧʨʫʞʝʥʦïʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʥʘ 

ʦʩʥʦʚʽ ʧʦʝʪʘʧʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʫʞʝʥʴ ʪʘ ʜʝʬʦʨʤʘʮʽʡ ʟʘ ʧʝʨʝʨʽʟʦʤ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʫ (ʨʠʩ. 3.1). ɼʦʩʣʽʜʞʫʚʘʚʩʷ ʚʧʣʠʚ ʨʽʟʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʚʠʩʦʪʠ 

ʟʘʛʦʪʦʚʢʠ ʜʦ ʾʾ ʜʽʘʤʝʪʨʫ ʥʘ ʥʘʧʨʫʞʝʥʦïʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ. 

 

 

 

ʘ ʙ 

 

ʈʠʩʫʥʦʢ 3.1 ï ʉʭʝʤʘ ʧʨʦʮʝʩʫ ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ ʟʘʛʦʪʦʚʢʠ (ʘ) ʪʘ 

ʦʜʝʨʞʫʚʘʥʠʡ ʥʘʧʽʚʬʘʙʨʠʢʘʪ (ʙ) 

 

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ ʦʙʨʘʥʦ ʪʘʢʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.1. 

 

ʊʘʙʣʠʮʷ 3.1 ï ɺʠʭʽʜʥʽ ʪʘ ʢʽʥʮʝʚʽ ʜʘʥʽ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ 

ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ 

ɺʠʭʽʜʥʽ ʜʘʥʽ ʂʽʥʮʝʚʽ ʜʘʥʽ 

h/d=0,6 H/D=0,35 

h/d=1,0 H/D=0,575 

h/d=1,4 H/D=0,8 

2R0 =d=30 ʤʤ 2R=D=36 ʤʤ 
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ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʧʨʠ ʨʽʟʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʘʭ 

ʪʘ ʚʽʜʥʦʩʥʦʤʫ ʭʦʜ ̔ ʧʨʦʮʝʩʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 3.2, ɺ1 ʪʘ ɺ2  

(ɼʦʜʘʪʦʢ ɺ). 

ʅʘ ʧʦʯʘʪʢʦʚʠʭ ʩʪʘʜʽʷʭ ʚʽʣʴʥʦʾ ʦʩʘʜʢʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʢʣʘʩʠʯʥʝ 

ʙʦʯʢʦʫʪʚʦʨʝʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʷʚʠ ʧʘʩʠʚʥʠʭ (ʥʝʟʘʧʦʚʥʝʥʠʭ) ʢʫʪʽʚ 

ʤʘʪʨʠʮʽ.  

ʆʩʝʨʝʜʦʢ ʜʝʬʦʨʤʘʮʽʾ ʟʘ ʧʝʨʝʨʽʟʦʤ ʟʘʛʦʪʦʚʢʠ ʤʘʻ ʭʨʝʩʪʦʧʦʜʽʙʥʫ ʬʦʨʤʫ, 

ʫʪʚʦʨʶʶʯʠ ʟʘʩʪʽʡʥʽ ʟʦʥʠ ʥʘ ʤʝʞʽ ʢʦʥʪʘʢʪʫ ʟʘʛʦʪʦʚʢʠ ʟ ʽʥʩʪʨʫʤʝʥʪʦʤ. 

ɿʙʽʣʴʰʝʥʥʷ ʚʠʩʦʪʠ ʟʘʛʦʪʦʚʢʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʧʨʦʧʨʘʮʶʚʘʥʥʷ 

ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʟʘʛʦʪʦʚʢʠ.  

ɿʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʝʬʦʨʤʘʮʽʡ ʽ ʥʘʧʨʫʞʝʥʴ ʙʫʣʠ 

ʦʪʨʠʤʘʥʽ ʥʘ ʢʽʥʮʝʚʠʭ ʩʪʘʜʽʷʭ ʜʝʬʦʨʤʫʚʘʥʥʷ ʚ ʤʦʤʝʥʪ ʟʽʪʢʥʝʥʥʷ ʤʝʪʘʣʫ ʟ 

ʚʝʨʪʠʢʘʣʴʥʦʶ ʩʪʽʥʢʦʶ ʤʘʪʨʠʮʽ.  

ʋ ʮʝʡ ʤʦʤʝʥʪ ʩʧʦʩʪʝʨʽʛʘʪʁʴʩʷ ʥʘʩʪʫʧʥʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ: ʚʽʜʥʦʩʥʦʾ 

ʚʠʩʦʪʠ ʟʘʛʦʪʦʚʢʠ h/d = 0,6 ʽ S/R0 = 0,35 ʧʨʠ Ůi = 0,5, ůi = 170 ʄʇʘ  

(ʜʠʚ. ʨʠʩ. 3.2), h/d = 1,0 ʽ S/R0 = 0,575 ʧʨʠ Ůi = 0,55, ůi = 170 ʄʇʘ  

(ʜʠʚ. ʨʠʩ. ɺ.1), h/d = 1,4 ʽ S/R0 = 0,8 ʧʨʠ Ůi = 0,45, ůi = 165 ʄʇʘ (ʜʠʚ. ʨʠʩ. ɺ.2). 

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʩʠʣʦʚʦʛʦ ʨʝʞʠʤʫ ʚ ʧʨʦʮʝʩʽ ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ 

ʥʝʦʙʭʽʜʥʦ ʜʦʩʣʽʜʠʪʠ ʥʝʟʘʧʦʚʥʝʥʥʷ ʢʨʫʛʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʢʫʪʽʚ ʤʘʪʨʠʮʽ ʧʨʠ 

ʧʝʚʥʠʭ ʚʽʜʥʦʩʥʠʭ ʨʦʟʤʽʨʘʭ ʟʘʛʦʪʦʚʢʠ. 

ʎʝ ʜʦʟʚʦʣʠʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ ʢʽʥʮʝʚʫ ʬʦʨʤʫ ʽ ʨʦʟʤʽʨʠ ʛʦʪʦʚʦʾ ʜʝʪʘʣʽ ʪʘ 

ʜʦʟʚʦʣʠʪʴ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʟʘʭʦʜʠ ʱʦʜʦ ʧʦʣʽʧʰʝʥʥʷ ʪʝʯʽʾ ʤʝʪʘʣʫ ʚ ʢʫʪʠ 

ʤʘʪʨʠʮʽ. 

ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʩʢʽʥʯʝʥʦïʝʣʝʤʝʥʪʥʠʭ ʤʦʜʝʣʝʡ ʧʦʙʫʜʦʚʘʥʦ 

ʛʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʽ ʩʠʣʠ ʜʝʬʦʨʤʫʚʘʥʥʷ ʚʽʜ ʚʽʜʥʦʩʥʦʛʦ ʭʦʜʫ ʧʨʦʮʝʩʫ  

(ʨʠʩ. 3.3, ɺ.3 ʪʘ ɺ.4) ʜʣʷ ʧʝʚʥʠʭ ʟʥʘʯʝʥʴ h/d = 0,6; 1,0; 1,4 ʧʨʠ ʨʽʟʥʠʭ 

ʢʦʝʬʽʮʽʻʥʪʘʭ ʪʝʨʪʷ ɛ = 0,05; 0,15; 0,3. 
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ʈʠʩʫʥʦʢ 3.2 ï ɺʠʢʨʠʚʣʝʥʥʷ ʜʽʣʠʣʴʥʦʾ ʩʽʪʢʠ (a), ʨʦʟʧʦʜʽʣ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʜʝʬʦʨʤʘʮʽʡ Ⱥi (ʙ), ʨʦʟʧʦʜʽʣ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʧʨʫʞʝʥʴ ůi, ʄʇʘ (ʚ) ʧʦ ʭʦʜʫ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ ʧʨʠ h/d = 1,0 
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ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʢʦʝʬʽʮʽʻʥʪʽ ʪʝʨʪʷ ɛ=0,05 (ʜʠʚ. ʨʠʩ. A.3) ʜʦ ʟʥʘʯʝʥʥʷ 

S/R0=0,27 (h/d=0,6; ʈ=150 ʢʅ), (h/d=1,0; ʈ=125 ʢʅ) ʪʘ (h/d=1,4; ʈ=110 ʢʅ) 

ʩʠʣʘ ʧʣʘʚʥʦ ʟʨʦʩʪʘʻ ʽ ʨʽʟʢʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ ʈ=500 ʢʅ (ʧʨʠ h/d=0,6 ʽ 

S/R0=0,38), ʈ= 525 ʢʅ (ʧʨʠ h/d = 1,0 ʽ S/R0= 0,62), ʈ=550 ʢʅ (ʧʨʠ h/d=1,4 ʽ 

S/R0=0,87). 

ɼʣʷ ɛ=0,15 (ʜʠʚ. ʨʠʩ. 3.3) ʜʦ ʟʥʘʯʝʥʥʷ ʧʝʚʥʦʛʦ ʚʽʜʥʦʩʥʦʛʦ ʭʦʜʫ ʧʨʦʮʝʩʫ 

S/R0=0,25 (ʢʨʠʚʘ 1) ʈ=150 ʢʅ; S/R0=0,52 (ʢʨʠʚʘ 2) ʈ=160 ʢʅ; S/R0=0,68 

(ʢʨʠʚʘ 3) ʈ=170 ʢʅ ʩʠʣʘ ʧʣʘʚʥʦ ʟʨʦʩʪʘʻ, ʧʦʪʽʤ ʨʽʟʢʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ 

ʈ=980 ʢʅ (ʢʨʠʚʘ 1, S/R0=0,38), ʈ=990 ʢʅ (ʢʨʠʚʘ 2, S/R0=0,62), ʈ=1000 ʢʅ 

(ʢʨʠʚʘ 3, S/R0=0,88). 

ɼʣʷ ɛ=0,3 (ʜʠʚ. ʨʠʩ. ɺ.4) ʧʽʩʣʷ ʧʦʟʥʘʯʢʠ ʚʽʜʥʦʩʥʦʛʦ ʭʦʜʫ S/R0=0,3 

(h/d=0,6) ʈ=180 ʢʅ; S/R0=0,55 (h/d=1,0) ʈ=190 ʢʅ; S/R0=0,76 (h/d=1,4) 

ʈ=250 ʢʅ ʩʠʣʘ ʨʽʟʢʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ ʟʥʘʯʝʥʴ ʈ=1100 ʢʅ (ʧʨʠ h/d=0,6 

S/R0=0,38), ʈ=1150 ʢʅ (ʧʨʠ h/d=1,0 S/R0=0,62), ʈ=1200 ʢʅ (ʧʨʠ h/d=1,4 

S/R0=0,88). 

ʇʦʩʪʫʧʦʚʝ ʟʨʦʩʪʘʥʥʷ ʩʠʣʠ ʧʦ ʭʦʜʫ ʧʨʦʮʝʩʫ ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʦʷʩʥʶʻʪʴʩʷ 

ʪʠʤ, ʱʦ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ ʚʽʣʴʥʦʾ ʦʩʘʜʢʠ (ʜʠʚ. ʨʠʩ. 3.3, ɺ.3 

ʪʘ ɺ.4).  

ɺ ʤʦʤʝʥʪ ʜʦʪʠʢʫ ʟʘʛʦʪʦʚʢʠ ʜʦ ʩʪʽʥʦʢ ʤʘʪʨʠʮʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʽʟʢʝ 

ʟʨʦʩʪʘʥʥʷ ʝʥʝʨʛʦʩʠʣʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʽ ʩʪʨʽʤʢʦ ʟʙʽʣʴʰʫʶʪʴʩʷ ʜʦ ʢʽʥʮʷ 

ʧʨʦʮʝʩʫ ʦʩʘʜʢʠ. ʎʝ ʧʦʚôʷʟʘʥʝ ʟʽ ʟʤʽʥʦʶ ʥʘʧʨʫʞʝʥʦïʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ 

ʟʘʛʦʪʦʚʢʠ ʪʘ ʞʦʨʩʪʢʦʩʪʽ ʩʠʩʪʝʤʠ. ʊʘʢʘ ʟʤʽʥʘ ʩʠʣʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʣʷ ʙʫʜʴï

ʷʢʦʛʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ. ʂʨʽʤ ʪʦʛʦ, ʟʙʽʣʴʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ 

ʚʽʜ 0,05 ʜʦ 0,3.ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʩʠʣʠ. 

ɹʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ ɛ=0,05; 0,15; 0,3 ʥʘ ʭʘʨʘʢʪʝʨ 

ʟʤʽʥʠ ʩʠʣʠ ʦʩʘʜʢʠ ʧʦ ʭʦʜʫ ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʨʠ ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ h/d=0,6 

(ʨʠʩ. ɺ.5), h/d=1,0 (ʨʠʩ. 3.4) ʪʘ h/d = 1,4 (ʨʠʩ. ɺ.6).  

ʅʘ ʮʠʭ ʛʨʘʬʽʢʘʭ ʚʠʜʥʦ, ʱʦ ʩʠʣʘ ʧʨʠ ʟʘʢʨʠʪʽʡ ʦʩʘʜʮʽ ʟʨʦʩʪʘʻ 

ʤʦʥʦʪʦʥʥʦ, ʱʦ ʧʦʚ'ʷʟʘʥʝ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʢʦʥʪʘʢʪʥʦʶ ʧʦʚʝʨʭʥʝʶ ʪʝʨʪʷ ʤʽʞ 

ʟʘʛʦʪʦʚʢʦʶ ʪʘ ʧʦʚʝʨʭʥʝʶ ʽʥʩʪʨʫʤʝʥʪʫ. ʇʨʦʪʝ ʟʙʽʣʴʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʪʝʨʪʷ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʣʠʧʘʥʥʷ ʤʝʪʘʣʫ ʥʘ ʧʦʚʝʨʭʥʽ ʽʥʩʪʨʫʤʝʥʪʫ ʽ ʪʠʤ ʩʘʤʠʤ 

ʧʦʛʽʨʰʫʻʪʴʩʷ ʟʘʧʦʚʥʶʚʘʥʽʩʪʴ ʢʨʫʛʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʤʘʪʨʠʮʽ. 
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ʈʠʩʫʥʦʢ 3.3 ï ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʩʠʣʠ ʚʽʜ ʚʽʜʥʦʩʥʦʛʦ ʭʦʜʫ ʧʨʦʮʝʩʫ 

ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ ʧʨʠ ɛ = 0,15 ʜʝ 1 ï h/d = 0,6; 2 ï h/d = 1,0; 3 ï h/d = 1,4 

 

ʈʠʩʫʥʦʢ 3.4 ï ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʩʠʣʠ ʚʽʜ ʚʽʜʥʦʩʥʦʛʦ ʭʦʜʫ ʧʨʦʮʝʩʫ 

ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ ʧʨʠ h/d=1,0 ʜʝ 1 ï ɛ=0,05; 2 ï ɛ=0,15; 3 ï ɛ=0,3 
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ʇʨʠ ʚʽʜʥʦʩʥʦʤʫ ʭʦʜʽ (ʜʠʚ. ʨʠʩ. ɺ.5) S/R0=0,35 ʩʠʣʘ ʧʨʠ ɛ=0,05 ʜʦʩʷʛʘʻ 

ʟʥʘʯʝʥʥʷ ʈ=320 ʢʅ, ʧʨʠ ɛ=0,15 ï ʈ=450 ʢʅ, ʧʨʠ ɛ=0,3 ï ʈ=590 ʢʅ.  

ɼʦʩʷʛʘʶʯʠ ʟʥʘʯʝʥʴ h/d=0,6: ʧʨʠ ɛ=0,05 ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʧʨʠ 

ʟʘʢʨʠʪʽʡ ʦʩʘʜʮʽ ʜʦʨʽʚʥʶʻ ʈ=500 ʢʅ, ʧʨʠ ɛ=0.15 ï ʈ=960 ʢʅ, ʘ ʧʨʠ ɛ=0.3 ï 

ʈ=1100 ʢʅ.  

ʇʨʠ ʚʽʜʥʦʩʥʦʤʫ ʭʦʜʽ S/R0=0,6 (ʜʠʚ. ʨʠʩ. 3.4) ʩʠʣʘ ʧʨʠ ɛ=0,05 ʜʦʨʽʚʥʶʻ 

ʈ=300 ʢʅ, ʧʨʠ ɛ=0,15 ï ʈ=450 ʢʅ, ʧʨʠ ɛ=0.3 ï ʈ=500 ʢʅ. ɼʣʷ h/d=1,0 ʧʨʠ 

ɛ=0,05 ʤʘʢʩʠʤʘʣʴʥʘ ʩʠʣʘ ʜʦʩʷʛʘʻ ʟʥʘʯʝʥʥʷ ʈ=520 ʢʅ, ʧʨʠ ɛ=0.15 ʩʠʣʘ 

ʜʦʩʷʛʘʻ ʈ=990 ʢʅ, ʘ ʧʨʠ ɛ=0.3 ï ʈ=1150 ʢʅ.  

ʇʨʠ ʚʽʜʥʦʩʥʦʤʫ ʭʦʜʽ (ʜʠʚ. ʨʠʩ. ɺ.6) S/R0=0,8 ʩʠʣʘ ʧʨʠ ɛ=0,05 ʜʦʩʷʛʘʻ 

ʟʥʘʯʝʥʥʷ ʈ=220 ʢʅ, ʧʨʠ ɛ=0,15 ï ʈ=300 ʢʅ, ʘ ʧʨʠ ɛ=0.3 ï ʈ=350 ʢʅ.  

ɼʣʷ h/d=1,4 ʧʨʠ ɛ=0,05 ʩʠʣʘ ʧʨʠ ʦʩʘʜʮʽ ʜʦʩʷʛʘʻ ʟʥʘʯʝʥʥʷ ʈ=550 ʢʅ, ʧʨʠ 

ɛ=0,15 ʩʠʣʘ ʜʦʩʷʛʘʻ ʈ=1000 ʢʅ, ʘ ʧʨʠ ɛ=0,3 ʩʠʣʘ ʈ=1200 ʢʅ.  

ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʪʝʨʪʷ ʟʙʽʣʴʰʫʻʪʴʩʷ ʦʧʽʨ 

ʟʘʛʦʪʦʚʢʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʽʥʩʪʨʫʤʝʥʪʫ. ʅʘ ʝʪʘʧʽ ʚʽʣʴʥʦʾ ʦʩʘʜʢʠ ʟʥʘʯʝʥʥʷ 

ʢʦʥʪʘʢʪʥʦʛʦ ʪʝʨʪʷ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʭʘʨʘʢʪʝʨ ʟʤʽʥʠ ʩʠʣʠ. ʎʝ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʩʧʽʚʧʘʜʽʥʥʷʤ ʢʨʠʚʠʭ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, 

ʱʦ ʪʝʨʪʷ ʻ ʦʜʥʠʤ ʟ ʢʝʨʫʶʯʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʦʣʽʧʰʠʪʠ 

ʟʘʧʦʚʥʶʚʘʥʽʩʪʴ ʧʘʩʠʚʥʠʭ ʢʫʪʽʚ ʢʨʫʛʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʤʘʪʨʠʮʽ. 

ʅʘ ʨʠʩ. 3.5 ʨʠʩ. ɺ.7 ʪʘ ʨʠʩ. ɺ.8 ʧʨʠʚʝʜʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʟʘʧʦʚʥʝʥʥʷ 

ʚʝʨʭʥʴʦʛʦ (ʘ1) ʽ ʥʠʞʥʴʦʛʦ (ʘ2) ʢʫʪʽʚ ʙʽʣʷ ʧʣʠʪ ʚʽʜ ʚʽʜʥʦʩʥʦʛʦ ʭʦʜʫ ʧʨʦʮʝʩʫ 

ʜʣʷ ʧʝʚʥʠʭ ʟʥʘʯʝʥʴ h/d=0,6; 1,0; 1,4 ʜʣʷ ʟʘʛʦʪʦʚʢʠ ʧʨʠ ʢʦʝʬʽʮʽʻʥʪʽ ʪʝʨʪʷ  

ɛ=0,08. ɿ ʛʨʘʬʽʢʽʚ ʚʠʜʥʦ, ʱʦ ʧʨʠ ʚʽʜʥʦʩʥʠʭ ʭʦʜʘʭ S/R0= 0,38; 0,62; 0,87 ʢʫʪ 

ʙʽʣʷ ʚʝʨʭʥʴʦʾ ʧʣʠʪʠ ʟʘʧʦʚʥʶʻʪʴʩʷ ʧʦʤʽʪʥʦ ʰʚʠʜʰʝ, ʥʽʞ ʫ ʥʠʞʥʽʡ. ʎʝ ʤʦʞʥʘ 

ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʚʝʨʭʥʽʡ ʢʫʪ ʟʥʘʭʦʜʠʪʴʩʷ ʙʽʣʷ ʨʫʭʦʤʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ, ʱʦ 

ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ ʦʧʦʨʫ ʪʝʯʽʾ ʤʝʪʘʣʫ ʚ ʟʘʜʘʥʦʤʫ ʥʘʧʨʷʤʢʫ. 

ɹʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʟʘʧʦʚʥʝʥʥʷ ʚʝʨʭʥʴʦʛʦ (b1) ʽ ʥʠʞʥʴʦʛʦ (b2) 

ʢʫʪʽʚ ʧʽʜ ʩʪʽʥʢʘʤʠ ʤʘʪʨʠʮʽ ʚʽʜ ʚʽʜʥʦʩʥʦʛʦ ʭʦʜʫ ʧʨʦʮʝʩʫ ʜʣʷ ʟʥʘʯʝʥʴ  

h/d=0,6; 1,0; 1,4 ʧʨʠ ʪʝʨʪʽ ɛ=0,08. ʅʘ ʛʨʘʬʽʢʘʭ (ʨʠʩ. 3.6, ɺ.9 ʪʘ ɺ.10)  
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ʈʠʩʫʥʦʢ 3.5 ï ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʟʘʧʦʚʥʝʥʥʷ ʢʫʪʘ ʙʽʣʷ ʧʣʠʪ ʚʽʜ 

ʚʽʜʥʦʩʥʦʛʦ ʭʦʜʫ ʧʨʦʮʝʩʫ ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ ʧʨʠ: h/d=1,0; ɛ=0,08 

 

 
 

ʈʠʩʫʥʦʢ 3.6 ï ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʟʘʧʦʚʥʝʥʥʷ ʢʫʪʘ ʙʽʣʷ ʩʪʽʥʢʠ ʤʘʪʨʠʮʽ 

ʚʽʜ ʚʽʜʥʦʩʥʦʛʦ ʭʦʜʫ ʧʨʦʮʝʩʫ ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ ʧʨʠ: h/d= 1,0; ɛ=0,08 
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ʚʠʜʥʦ, ʱʦ ʧʨʠ ʚʽʜʥʦʩʥʠʭ ʭʦʜʘʭ S/R0= 0,38; 0,62; 0,87 ʢʫʪ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ 

ʤʘʪʨʠʮʽ ʟʘʧʦʚʥʶʻʪʴʩʷ ʰʚʠʜʰʝ, ʥʽʞ ʫ ʥʠʞʥʽʡ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʶ 

ʟʘʩʪʽʡʥʦʾ ʟʦʥʠ ʟʘ ʨʘʭʫʥʦʢ ʨʫʭʦʤʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. 

ɼʦʩʣʽʜʞʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʟʘʧʦʚʥʝʥʥʷ ʚʝʨʭʥʴʦʛʦ (ʘ1) ʽ ʥʠʞʥʴʦʛʦ (ʘ2) ʢʫʪʽʚ 

ʙʽʣʷ ʧʣʠʪ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʠʣʠ ʦʩʘʜʢʠ ʜʣʷ ʧʝʚʥʠʭ ʟʥʘʯʝʥʴ  

h/d=0,6; 1,0; 1,4 ʧʨʠ ʪʝʨʪʽ ɛ=0,08.  

ʅʘ ʨʠʩ. 3.7, ɺ.11 ʪʘ ɺ.12 ʚʠʜʥʦ, ʱʦ ʯʠʤ ʚʠʱʝ ʟʘʛʦʪʦʚʢʘ, ʪʠʤ ʤʝʥʰʘ 

ʩʠʣʘ ʧʦ ʟʘʢʽʥʯʝʥʥʶ ʦʩʘʜʢʠ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ ʚʠʜʥʦ, ʱʦ ʧʨʠ ʧʦʚʥʽʡ ʦʩʘʜʮʽ 

ʩʠʣʘ ʜʣʷ h/d=0,6 ʈ=680 ʢʅ, ʜʣʷ h/d=1,0 ʈ=650 ʢʅ, ʽ ʜʣʷ h/d=1,4 ʈ=560 ʢʅ. 

ʅʘ ʨʠʩ. 3.8, ɺ.13 ʪʘ ɺ.14 ʥʘʚʝʜʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʟʘʧʦʚʥʝʥʥʷ ʚʝʨʭʥʴʦʛʦ (b1) 

ʽ ʥʠʞʥʴʦʛʦ (b2) ʢʫʪʽʚ ʧʽʜ ʩʪʽʥʘʤʠ ʤʘʪʨʠʮʽ ʚʽʜ ʩʠʣʠ ʦʩʘʜʢʠ ʜʣʷ ʧʝʚʥʠʭ ʟʥʘʯʝʥʴ 

h/d=0,6; 1,0; 1,4 ʧʨʠ ɛ = 0,08.  

ʗʢ ʚʠʜʥʦ (ʜʠʚ. ʨʠʩ. 3.8, ɺ.13 ʪʘ ɺ.14), ʜʣʷ ʧʦʚʥʦʾ ʦʩʘʜʢʠ ʥʝʦʙʭʽʜʥʘ ʩʠʣʘ 

ʜʣʷ h/d=0,6 ʈ=680 ʢʅ, ʜʣʷ h/d=1,0 ʈ=650 ʢʅ, ʽ ʜʣʷ h/d=1,4 ʈ=560 ʢʅ. ɯʟ ʮʴʦʛʦ 

ʚʠʧʣʠʚʘʻ, ʱʦ ʯʠʤ ʚʠʱʝ ʟʘʛʦʪʦʚʢʘ, ʪʠʤ ʤʝʥʰʘ ʩʠʣʘ, ʱʦ ʧʦʚôʷʟʘʥʝ ʟʽ 

ʟʤʝʥʰʝʥʥʷʤ ʩʪʫʧʝʥʷ ʜʝʬʦʨʤʫʚʘʥʥʷ.  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʚ ʟʘʛʦʪʦʚʮʽ ʚ ʧʨʦʮʝʩʽ 

ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ ʧʨʦʚʝʜʝʥʝ ʩʢʽʥʯʝʥʦ-ʝʣʝʤʝʥʪʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʧʨʦʛʨʘʤʽ 

QForm 2D (ʨʠʩ. 3.9).  

ʊʘʢʦʞ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʤʽʥʠ 

ʩʠʣʠ ʧʨʠ ʦʩʘʜʮʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʜʥʦʩʥʦʛʦ ʭʦʜʫ ʧʨʦʮʝʩʫ. ʇʨʦʮʝʩ ʟʘʢʨʠʪʦʾ 

ʦʩʘʜʢʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʩʪʘʜʽʡ. ʇʝʨʰʘ ʩʪʘʜʽʷ I, ʚ ʷʢʽʡ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʯʘʪʢʦʚʝ ʩʪʠʩʥʝʥʥʷ ʽ ʨʦʟʧʨʝʩʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ; ʜʨʫʛʘ ʩʪʘʜʽʷ II - 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʝ ʟʙʽʣʴʰʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʟʘʧʦʚʥʝʥʥʷ ʧʦʨʦʞʥʠʥʠ 

ʤʘʪʨʠʮʽ. ɺʽʜ I ʪʘ II ʩʪʘʜʽʾ ʩʪʝʧʽʥʴ ʜʝʬʦʨʤʫʚʘʥʥʷ ʤʦʞʝ ʟʙʽʣʴʰʠʪʠʩʷ ʜʦ 30 %. 

ʅʘ ʪʨʝʪʽʡ ʩʪʘʜʽʾ III ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʽʟʢʦ ʟʨʦʩʪʘʻ ʥʘ ʥʝʚʝʣʠʢʦʤʫ ʭʦʜʽ ʧʨʦʮʝʩʫ, 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʧʦʚʥʝʥʥʷ ʢʫʪʽʚ ʧʦʨʦʞʥʠʥʠ ʤʘʪʨʠʮʽ. 
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ʈʠʩʫʥʦʢ 3.7 ï ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʟʘʧʦʚʥʝʥʥʷ ʢʫʪʘ ʙʽʣʷ ʧʣʠʪ ʚʽʜ ʩʠʣʠ 

ʧʨʦʮʝʩʫ ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ ʧʨʠ: h/d=1,0; ɛ=0,08 

 

ʈʠʩʫʥʦʢ 3.8 ï ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʟʘʧʦʚʥʝʥʥʷ ʢʫʪʘ ʧʽʜ ʩʪʽʥʘʤʠ ʤʘʪʨʠʮʽ 

ʚʽʜ ʩʠʣʠ ʧʨʦʮʝʩʫ ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ ʧʨʠ: h/d=1,0; ɛ=0,08 
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ʈʠʩʫʥʦʢ 3.9 ï ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʩʠʣʠ ʚʽʜ ʚʽʜʥʦʩʥʦʛʦ ʭʦʜʫ ʧʨʦʮʝʩʫ 

ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ ʧʨʠ h/d=0,6 (1), h/d=1,0 (2), h/d=1,4 (3) ʪʘ ɛ=0,3 

 

ʅʘ ʨʠʩ. 3.10 ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʠʢʨʠʚʣʝʥʥʷ ʜʽʣʠʣʴʥʦʾ ʩʽʪʢʠ ʧʨʠ ʟʘʢʨʠʪʽʡ 

ʦʩʘʜʮʽ ʟʘʛʦʪʦʚʢʠ ʟ h/d=0,6 (ʘ), h/d=1,0 (ʙ), h/d=1,4 (ʚ) ʪʘ ɛ=0,3. ʇʦʤʽʪʥʦ, ʱʦ 

ʜʣʷ ʙʽʣʴʰ ʥʠʟʴʢʠʭ ʟʘʛʦʪʦʚʦʢ ʥʝʚʝʣʠʢʽ ʜʝʬʦʨʤʘʮʽʾ ʤʘʶʪʴ ʤʽʩʮʝ ʽ ʚ 

ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʟʘʛʦʪʦʚʦʢ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʨʠʚʣʝʥʥʷ ʜʽʣʠʣʴʥʦʾ 

ʩʽʪʢʠ ʧʦʢʘʟʘʥʽ ʜʣʷ ʜʚʦʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʝʪʘʧʽʚ ʜʝʬʦʨʤʫʚʘʥʥʷ: 1 ï ʩʠʣʘ 

ʚʽʜʧʦʚʽʜʘʻ ʟʥʘʯʝʥʥʶ ʈ=200 ʢʅ; 2 ï ʈ=400 ʢʅ. ɺ ʦʙʨʘʥʦʤʫ ʜʽʘʧʘʟʦʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʚʩʽʭ ʚʠʧʘʜʢʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʟʘʧʦʚʥʝʥʥʷ ʢʫʪʘ ʤʘʪʨʠʮʽ.  

ɸʥʘʣʽʟ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʝʬʦʨʤʘʮʽʡ (ʨʠʩ. 3.11) ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʥʘʧʨʫʞʝʥʴ (ʨʠʩ. 3.12) ʜʣʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʝʪʘʧʽʚ ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʦʢʘʟʘʚ, ʱʦ 

ʟʘʧʦʚʥʝʥʥʷ ʢʫʪʽʚ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʤʘʪʨʠʮʝʶ ʪʘ ʧʣʠʪʘʤʠ, ʻ ʙʽʣʴʰ 

ʨʽʚʥʦʤʽʨʥʠʤ ʟ ʜʚʦʭ ʩʪʦʨʽʥ ʧʨʠ ʩʠʣʽ 200 ʢʅ (ʩʪʦʚʙʝʮʴ 1). ʆʜʥʘʢ ʧʨʠ ʩʠʣʽ ʚ 

400 ʢʅ (ʩʪʦʚʙʝʮʴ 2) ʤʘʪʝʨʽʘʣ ʟʘʛʦʪʦʚʢʠ ʧʦʤʽʪʥʦ ʧʦʚʽʣʴʥʽʰʝ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʧʦ 

ʩʪʽʥʮʽ ʤʘʪʨʠʮʽ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʦʙʫʤʦʚʣʝʥʦ ʜʦʧʦʤʦʛʦʶ 

ʪʝʯʽʾ ʤʝʪʘʣʫ ʧʦ ʧʣʠʪʽ ʘʢʪʠʚʥʠʤʠ ʩʠʣʘʤʠ ʪʝʨʪʷ, ʪʠʤ ʩʘʤʠʤ ʫʧʦʚʽʣʴʥʶʻʪʴʩʷ 

ʨʫʭ ʧʦ ʩʪʽʥʢʘʭ ʤʘʪʨʠʮʽ. 
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 1 2 

ʘ 

 

  
s/R0=0,35 

 
s/R0=0,365 

ʙ 

 

 

 

 

 

 
s/R0=0,55 

 
s/R0=0,615 

ʚ 

 
s/R0=0,75 

 
s/R0=0,85 

 

ʈʠʩʫʥʦʢ 3.10 ï ɺʠʢʨʠʚʣʝʥʥʷ ʜʽʣʠʣʴʥʦʾ ʩʽʪʢʠ ʧʨʠ ʧʨʦʮʝʩʫ ʟʘʢʨʠʪʦʾ 

ʦʩʘʜʢʠ ʟ h/d=0,6 (ʘ), h/d=1,0 (ʙ), h/d=1,4 (ʚ) ʽ ɛ=0,3 
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1 2 

 

 
s/R0=0,35; h/d=0,6 

 

 
s/R0=0,365; h/d=0,6 

 

 
s/R0=0,55; h/d=1,0 

 

 
s/R0=0,615; h/d=1,0 

 

 
 

s/R0=0,75; h/d=1,4 

 
s/R0=0,85; h/d=1,4 

 
 

ʈʠʩʫʥʦʢ 3.11 ï ʈʦʟʧʦʜʽʣ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʝʬʦʨʤʘʮʽʡ ʧʨʠ ʧʨʦʮʝʩʫ 

ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ ʟ ʨʽʟʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ h/d ʽ s/R0 ʧʨʠ ɛ=0,3 
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1 2 

 

 
s/R0=0,35; h/d=0,6 

 

 
s/R0=0,365; h/d=0,6 

 

 
s/R0=0,55; h/d=1,0 

 

 
s/R0=0,615; h/d=1,0 

 

 
s/R0=0,75; h/d=1,4 

 

 
s/R0=0,85; h/d=1,4 

 
 

ʈʠʩʫʥʦʢ 3.12 ï ʈʦʟʧʦʜʽʣ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʧʨʫʞʝʥʴ ʧʨʠ ʧʨʦʮʝʩʫ ʟʘʢʨʠʪʦʾ 

ʦʩʘʜʢʠ ʟ ʨʽʟʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ h/d ʽ s/R0, ɛ=0,3 
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ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʧʦʜʽʣʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʝʬʦʨʤʘʮʽʡ  

(ʜʠʚ. ʨʠʩ. 3.11) ʚʠʟʥʘʯʝʥʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʜʝʬʦʨʤʘʮʽʡ ʟʦʩʝʨʝʜʞʝʥʽ 

ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʟʘʛʦʪʦʚʢʠ ʪʘ ʥʘ ʚʝʨʭʥʽʡ ʽ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʧʝʨʠʬʝʨʽʾ 

ʟʘʛʦʪʦʚʢʠ. ʏʝʨʝʟ ʪʝ, ʱʦ ʧʘʩʠʚʥʽ ʢʫʪʠ ʤʽʞ ʧʦʚʝʨʭʥʝʶ ʤʘʪʨʠʮʽ ʪʘ ʧʣʠʪʦʶ, 

ʟʘʧʦʚʥʶʶʪʴʩʷ ʦʩʪʘʥʥʽʤʠ, ʱʦ ʚ ʜʘʥʽʡ ʯʘʩʪʠʥʽ ʟʘʛʦʪʦʚʢʠ ʦʪʨʠʤʫʻ ʥʘʡʙʽʣʴʰʽ 

ʟʥʘʯʝʥʥʷ ʣʦʛʘʨʠʬʤʽʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ, ʷʢʽ ʜʦʩʷʛʘʶʪʴ ʟʥʘʯʝʥʴ 1,6. ʇʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʚʽʜʥʦʩʥʠʭ ʨʦʟʤʽʨʽʚ s/R0 ʪʘ h/d ʧʨʦʪʷʞʥʽʩʪʴ ʟʘʩʪʽʡʥʦʾ ʟʦʥʠ ʧʽʜ 

ʧʣʠʪʘʤʠ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʱʦ ʧʦʛʽʨʰʫʻ ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʚ ʢʫʪʠ ʤʘʪʨʠʮʽ. 

ʍʘʨʘʢʪʝʨ ʨʦʟʧʦʜʽʣʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʧʨʫʞʝʥʴ ůi (ʜʠʚ. ʨʠʩ. 3.12) 

ʩʧʽʚʧʘʜʘʻ ʟ ʨʦʟʧʦʜʽʣʦʤ ʜʝʬʦʨʤʘʮʽʡ. ʄʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ůi=195 ʄʇʘ 

ʜʦʩʷʛʘʶʪʴʩʷ ʚ ʢʽʥʮʽ ʧʨʦʮʝʩʫ ʦʩʘʜʢʠ. ɼʣʷ ʩʭʝʤʠ ʟ ʩʠʣʦʶ ʫ 200 ʢʅ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʽʣʴʰ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʟʥʘʯʝʥʴ ůi.  

ɺ ʷʢʦʩʪʽ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʧʦʚʥʝʥʥʷ ʧʦʨʦʞʥʠʥ ʧʽʜ ʩʪʽʥʢʘʤʠ 

ʤʘʪʨʠʮʽ ʽ ʙʽʣʷ ʚʝʨʭʥʴʦʾ ʪʘ ʥʠʞʥʴʦʾ ʧʣʠʪ ʚʽʜ ʚʽʜʥʦʩʥʦʛʦ ʟʘʧʦʚʥʝʥʥʷ ʢʫʪʘ 

ʢʨʫʛʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʧʦʙʫʜʦʚʘʥʽ ʛʨʘʬʽʯʥʽ ʟʘʣʝʞʥʦʩʪʽ (ʨʠʩ. 3.13, 3.14). 

ʆʪʨʠʤʘʥʠʡ ʨʦʟʧʦʜʽʣ ʟʥʘʯʝʥʴ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʫʻ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʤʘʡʞʝ 

ʨʽʚʥʦʤʽʨʥʝ ʟʘʧʦʚʥʝʥʥʷ ʷʢ ʚʝʨʭʥʽʭ, ʪʘʢ ʽ ʥʠʞʥʽʭ ʢʫʪʽʚ.  

 

3.3 ʈʝʛʫʣʶʚʘʥʥʷ ʢʽʥʝʤʘʪʠʢʠ ʨʫʭʫ ʽʥʩʪʨʫʤʝʥʪʫ ʧʨʠ ʟʘʢʨʠʪʽʡ ʦʩʘʜʮʽ  

 

ʆʜʥʠʤ ʟʽ ʩʧʦʩʦʙʦʤ ʫʩʫʥʝʥʥʷ ʥʝʟʘʧʦʚʥʝʥʥʷ ʢʫʪʽʚ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʽʥʝʤʘʪʠʢʠ ʨʫʭʫ ʽʥʩʪʨʫʤʝʥʪʫ (ʨʠʩ. 3.15, ɺ.15 ʪʘ ɺ.16). ʗʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ 

ʚʠʱʝ, ʧʨʠ ʩʪʘʥʜʘʨʪʥʽʡ ʦʩʘʜʮʽ ʟ ʦʜʥʦʩʪʦʨʦʥʥʴʦʶ ʧʦʜʘʯʝʶ (ʜʠʚ. ʨʠʩ. 3.15) 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʟʘʧʦʚʥʝʥʥʷ ʚʝʨʭʥʴʦʛʦ ʢʫʪʘ. ʇʨʠ ʜʚʦʩʪʦʨʦʥʥʽʡ ʧʦʜʘʯʽ 

ʥʝʟʘʧʦʚʥʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʠʤʝʪʨʠʯʥʦ ʟ ʜʚʦʭ ʩʪʦʨʽʥ (ʜʠʚ. ʨʠʩ. ɺ.15 ʪʘ 

ɺ.16). ʊʘʢ ʷʢ ʟʘʧʦʚʥʝʥʥʷ ʚʝʨʭʥʴʦʛʦ ʢʫʪʘ ʻ ʥʘʡʙʽʣʴʰ ʩʢʣʘʜʥʠʤ ʧʨʦʮʝʩʦʤ, 

ʧʝʨʝʜʙʘʯʝʥʥʷ ʢʦʤʧʝʥʩʘʪʦʨʘ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʩʭʝʤʠ ʻ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʠʤ 

(ʨʠʩ. 3.16).  

ɺʩʪʘʥʦʚʣʝʥʥʷ ʧʝʚʥʠʭ ʨʦʟʤʽʨʽʚ ʢʦʤʧʝʥʩʘʪʦʨʽʚ ʜʦʟʚʦʣʷʶʪʴ ʜʦʩʷʛʪʠ 
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ʈʠʩʫʥʦʢ 3.13 ï ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʨʦʟʤʽʨʽʚ ʧʦʨʦʞʥʠʥ ʧʽʜ ʩʪʽʥʢʘʤʠ 

ʤʘʪʨʠʮʽ ʽ ʙʽʣʷ ʚʝʨʭʥʴʦʾ ʪʘ ʥʠʞʥʴʦʾ ʧʣʠʪ ʚʽʜ ʚʽʜʥʦʩʥʦʾ ʚʠʩʦʪʠ ʟʘʛʦʪʦʚʢʠ ʧʨʠ 

200 ʢʅ ʽ ɛ=0,3 

 

 

ʈʠʩʫʥʦʢ 3.14 ï ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʨʦʟʤʽʨʽʚ ʧʦʨʦʞʥʠʥ ʧʽʜ ʩʪʽʥʢʘʤʠ 

ʤʘʪʨʠʮʽ ʽ ʙʽʣʷ ʚʝʨʭʥʴʦʾ ʪʘ ʥʠʞʥʴʦʾ ʧʣʠʪ ʚʽʜ ʚʽʜʥʦʩʥʦʾ ʚʠʩʦʪʠ ʟʘʛʦʪʦʚʢʠ ʧʨʠ 

400 ʢʅ ʽ ɛ=0,3 



 178 
 

 

  
S/R0=0,58 

 

 
S/R0=0,62 

ʈʠʩʫʥʦʢ 3.15 ï ʅʝʟʘʧʦʚʥʝʥʥʷ ʢʫʪʽʚ ʧʨʠ ʧʨʦʮʝʩʫ ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ ʟ 

ʦʜʥʦʩʪʦʨʦʥʥʴʦʶ ʧʦʜʘʯʝʶ: R0=15 ʤʤ, L=30 ʤʤ, R1 =18 ʤʤ 
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S/R0=0,58 

   

S/R0=0,62 

   
S/R0=0,66 

ʈʠʩʫʥʦʢ 3.16 ï ɺʠʢʨʠʚʣʝʥʥʷ ʜʽʣʠʣʴʥʦʾ ʩʽʪʢʠ, ʨʦʟʧʦʜʽʣ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʜʝʬʦʨʤʘʮʽʡ ʪʘ ʥʘʧʨʫʞʝʥʴ ʧʨʠ ʧʨʦʮʝʩʫ ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ ʟ ʢʦʤʧʝʥʩʘʪʦʨʦʤ  
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ʟʘʧʦʚʥʝʥʥʷ ʢʫʪʘ ʙʽʣʷ ʚʝʨʭʥʴʦʾ ʧʣʠʪʠ ʧʨʠ ʩʪʘʥʜʘʨʪʥʽʡ ʩʭʝʤʽ ʜʝʬʦʨʤʫʚʘʥʥʷ 

(ʨʠʩ. 3.17). ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʦʧʪʠʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ 

ʢʦʤʧʝʥʩʘʪʦʨʘ ʜʣʷ ʦʙʨʘʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʭʝʤʠ ʻ h1=1,5 ʤʤ. 

ɿʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ h1 ʥʝ ʧʨʠʚʦʜʠʪʴ ʜʦ ʙʘʞʘʥʦʛʦ ʫʩʫʥʝʥʥʷ ʚʽʜʭʠʣʝʥʥʷ 

ʬʦʨʤʠ. ɺʧʣʠʚ ʨʦʟʤʽʨʽʚ ʢʦʤʧʝʥʩʘʮʽʡʥʦʾ ʧʦʨʦʞʥʠʥʠ ʥʘ ʩʠʣʦʚʠʡ ʨʝʞʠʤ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3.18. 

 

3.4 ʄʦʜʝʣʶʚʘʥʥʷ ʚʧʣʠʚʫ ʢʽʥʝʤʘʪʠʢʠ ʨʫʭʫ ʽʥʩʪʨʫʤʝʥʪʫ ʪʘ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ  

 

ɺ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʟʘʛʦʪʦʚʢʠ ʧʨʠ 

ʟʘʢʨʠʪʽʡ ʦʩʘʜʮʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʽʡʥʘ ʟʦʥʘ ʧʽʜ ʧʣʠʪʘʤʠ ʻ ʥʝʛʘʪʠʚʥʠʤʠ 

ʬʘʢʪʦʨʦʤ, ʱʦ ʧʦʛʘʥʦ ʚʧʣʠʚʘʻ ʥʘ ʟʘʧʦʚʥʶʚʘʥʽʩʪʴ ʢʨʫʛʦʚʠʭ ʧʦʨʦʞʥʠʥ. ʊʦʤʫ 

ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʪʝʯʽʾ ʤʘʪʝʨʽʘʣʫ ʧʨʦʚʝʜʝʥʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ ʟ 

ʟʘʛʦʪʦʚʢʦʶ, ʱʦ ʤʘʻ ʧʦʨʦʞʥʠʥʫ ʥʘ ʪʦʨʮʽ ʚʠʩʦʪʦʶ t. ɿʘʛʦʪʦʚʢʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʧʣʦʩʢʠʤ ʪʦʨʮʝʤ ʜʦ ʨʫʭʦʤʦʾ ʧʣʠʪʠ (ʨʠʩ. 3.19). 

ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʩʠʣʠ ʜʝʬʦʨʤʫʚʘʥʥʷ (ʨʠʩ. 3.20) ʜʣʷ ʪʨʴʦʭ ʚʠʜʽʚ 

ʟʘʛʦʪʦʚʢʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʩʦʪʠ t ʟʥʘʯʝʥʥʷ ʟʨʦʩʪʘʶʪʴ. ʎʝ 

ʧʦʚôʷʟʘʥʦ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʩʫ ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ ʟ ʙʽʣʴʰʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʭʦʜʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʙʽʣʴʰʦʛʦ ʟʤʽʮʥʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʪʘ 

ʚʠʯʝʨʧʘʥʥʷ ʨʝʩʫʨʩʫ ʧʣʘʩʪʠʯʥʦʩʪʽ. ʇʨʦʪʝ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʟʥʘʯʝʥʥʷ t 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʪʝʯʽʾ ʤʘʪʝʨʽʘʣʫ ʫ ʥʠʞʥʶ ʢʨʫʛʦʚʫ ʧʦʨʦʞʥʠʥʫ.  

ɿʘ ʥʘʷʚʥʦʩʪʽ ʧʦʨʦʞʥʠʥ ʚ ʟʘʛʦʪʦʚʮʽ ʟ ʜʚʦʭ ʩʪʦʨʽʥ (ʨʠʩ. 3.21, ʘ ï ʙ) ʩʠʣʘ 

ʧʨʦʮʝʩʫ ʜʝʬʦʨʤʫʚʘʥʥʷ (ʨʠʩ. 3.21, ʚ) ʥʝ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʣʠʰʝ ʥʝ ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ 

ʭʽʜ ʧʨʦʮʝʩʫ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʥʘ ʟʘʧʦʚʥʝʥʥʷ ʧʘʩʠʚʥʠʭ 

ʢʫʪʽʚ ʤʘʪʨʠʮʽ ʚʧʣʠʚʘʻ ʚʠʙʽʨ ʬʦʨʤʠ ʟʘʛʦʪʦʚʢʠ. 

ɺʩʪʘʥʦʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʚ ʢʨʫʛʦʚʽ ʧʦʨʦʞʥʠʥʠ, 

ʱʦ ʬʦʨʤʫʶʪʴʩʷ ʩʪʽʥʢʦʶ ʤʘʪʨʠʮʽ ʪʘ ʧʣʠʪʦʶ, ʧʦʢʘʟʫʶʪʴ, ʱʦ ʟʘʧʦʚʥʝʥʥʷ 

ʥʠʞʥʽʭ ʢʫʪʽʚ ʻ ʥʘʡʙʽʣʴʰ ʩʢʣʘʜʥʠʤ ʯʝʨʝʟ ʚʽʜʩʫʪʥʦʩʪʽ ʨʫʭʦʤʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ, 

ʷʢ ʫ ʚʠʧʘʜʢʫ ʚʝʨʭʥʽʭ ʢʫʪʽʚ, ʜʝ ʧʝʨʝʤʽʱʝʥʥʶ ʤʝʪʘʣʫ ʩʧʨʠʷʻ ʨʫʭʦʤʘ ʧʣʠʪʘ. 

ʊʦʤʫ ʨʘʮʽʦʥʘʣʴʥʦ ʥʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫʩʢʣʘʜʥʝʥʫ ʛʝʦʤʝʪʨʽʶ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ 

ʤʘʪʨʠʮʽ (ʨʠʩ. 3.22, ʘ ï ʙ). 
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S/R0=0,62, h1=1,5 S/R0=0,62, h1=2,0 

 

ʈʠʩʫʥʦʢ 3.17 ï ʆʩʦʙʣʠʚʦʩʪʽ ʟʘʧʦʚʥʝʥʥʷ ʢʫʪʘ ʧʨʠ ʧʨʦʮʝʩʫ ʟʘʢʨʠʪʦʾ 

ʦʩʘʜʢʠ ʟ ʢʦʤʧʝʥʩʘʪʦʨʦʤ ʧʨʠ ʨʽʟʥʠʭ ʚʝʣʠʯʠʥʘʭ ʢʦʤʧʝʥʩʘʮʽʡʥʦʾ ʧʦʨʦʞʥʠʥʠ 

 

 
ʈʠʩʫʥʦʢ 3.18 ï ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʩʠʣʠ ʜʝʬʦʨʤʫʚʘʥʥʷ ʚʽʜ ʚʝʣʠʯʠʥʠ 

ʢʦʤʧʝʥʩʘʪʦʨʘ  
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ʘ ʙ ʚ 

 

ʈʠʩʫʥʦʢ 3.19 ï ʎʠʣʽʥʜʨʠʯʥʘ ʟʘʛʦʪʦʚʢʘ t=0 ʤʤ (ʘ), ʟʘʛʦʪʦʚʢʠ ʟ 

ʧʦʨʦʞʥʠʥʦʶ ʥʘ ʦʜʥʦʤʫ ʪʦʨʮʽ, ʜʝ ʚʠʩʦʪʘ ʧʦʨʦʞʥʠʥʠ t=1,5 ʤʤ (ʙ), ʪʘ 

t=3 ʤʤ (ʚ) ʧʨʠ ʧʨʦʮʝʩʫ ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ, h/2R0=1,0 
 

 

 

ʈʠʩʫʥʦʢ 3.20 ï ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʩʠʣʠ ʜʝʬʦʨʤʫʚʘʥʥʷ ʚʽʜ ʭʦʜʫ ʧʨʦʮʝʩʫ 

ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ: 1 ï t=0 ʤʤ, 2 ï t=1,5 ʤʤ; 3 ï t=3 ʤʤ 
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ʘ 

 

ʙ ʚ 

ʈʠʩʫʥʦʢ 3.21 ï ɿʘʛʦʪʦʚʢʠ ʟ ʧʦʨʦʞʥʠʥʘʤʠ ʥʘ ʪʦʨʮʷʭ (ʘ, ʙ) ʪʘ ʛʨʘʬʽʢ 

ʟʘʣʝʞʥʦʩʪʽ ʩʠʣʠ ʜʝʬʦʨʤʫʚʘʥʥʷ ʚʽʜ ʭʦʜʫ ʧʨʦʮʝʩʫ ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ: 1 ï t=3 ʤʤ, 

2 ï 2t=6 ʤʤ (ʚ) 

 

 

 

ʘ 

 
ʙ ʚ 

 

ʈʠʩʫʥʦʢ 3.22 ï ʉʭʝʤʠ ʬʦʨʤ ʽʥʩʪʨʫʤʝʥʪʫ ʟ ʬʘʩʢʦʶ (ʘ) ʪʘ ʨʘʜʽʫʩʦʤ 

ʟʘʢʨʫʛʣʝʥʥʷ (ʙ) ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʤʘʪʨʠʮʽ ʪʘ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʩʠʣʠ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʚʽʜ ʭʦʜʫ ʧʨʦʮʝʩʫ ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ: 1 ï f=2 ʤʤ 2 ï r=2 ʤʤ 
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ʉʠʣʦʚʠʡ ʨʝʞʠʤ ʧʨʠ ʜʝʬʦʨʤʫʚʘʥʥʽ ʚ ʪʘʢʦʤʫ ʽʥʩʪʨʫʤʝʥʪʽ ʧʦʢʘʟʘʥʦ  

ʥʘ ʨʠʩ. 3.22, ʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʚʠʨʦʙʠ, 

ʚ ʷʢʠʭ ʧʦʚʥʽʩʪʶ ʦʬʦʨʤʣʝʥʽ ʚʩʽ ʝʣʝʤʝʥʪʠ ʜʝʪʘʣʽ. 

ʆʩʘʜʢʘ ʚʽʜʥʦʩʥʦ ʚʝʣʠʢʠʭ ʟʘʛʦʪʦʚʦʢ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷʤ 

ʪʘʢʦʛʦ ʜʝʬʝʢʪʫ, ʷʢ ʙʦʯʢʦʧʦʜʽʙʥʽʩʪʴ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʝʚʥʠʭ ʟʘʭʦʜʽʚ ʜʦʟʚʦʣʷʻ 

ʫʩʫʥʫʪʠ ʜʝʬʝʢʪ ʧʦʚʝʨʭʥʽ ʟʘʛʦʪʦʚʢʠ. ɼʦ ʪʘʢʠʭ ʟʘʭʦʜʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʬʽʣʴʦʚʘʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʪʘ ʟʘʢʨʠʪʫ ʦʩʘʜʢʫ ʚ ʨʫʭʦʤʠʭ 

ʤʘʪʨʠʮʷʭ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʧʨʦʮʝʩʫ ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʬʽʣʴʦʚʘʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ ʻ ʟʤʽʥʘ ʢʫʪʘ ʚʠʨʽʟʫ ʧʣʠʪ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʨʽʟʥʽ ʩʭʝʤʠ 

ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ, ʘ ʪʘʢʦʞ ʬʦʨʤʦʟʤʽʥʫ ʟʘʛʦʪʦʚʢʠ. ɺ ʜʘʥʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʢʫʪʠ ʚʠʨʽʟʫ ʧʫʘʥʩʦʥʽʚ ʟ Ŭ=0Á, Ŭ=5Á,Ŭ=20Á. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʮʝʩʫ ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ ʟʘʛʦʪʦʚʢʠ 

ʟ ʨʽʟʥʠʤ ʢʫʪʦʤ ʚʠʨʽʟʫ ʧʫʘʥʩʦʥʘ ʽ ʡʦʛʦ ʨʘʮʽʦʥʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʧʨʦʚʝʜʝʥʦ 

ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʤʝʪʦʜʦʤ ʩʢʽʥʯʝʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʧʨʦʛʨʘʤʘ, ʟʘʩʥʦʚʘʥʘ ʥʘ 

ʤʝʪʦʜʽ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ï DEFORM-3D. ɼʣʷ ʟʘʛʦʪʦʚʢʠ ʟʘʜʘʚʘʣʘʩʷ 

ʛʝʦʤʝʪʨʽʷ, ʨʦʟʪʘʰʫʚʘʥʥʷ, ʟʘʛʦʪʦʚʢʫ ʨʦʟʙʠʚʘʣʠ ʥʘ ʩʽʪʢʫ, ʤʘʪʝʨʽʘʣ ʙʫʚ ʦʙʨʘʥʠʡ 

ʘʣʶʤʽʥʽʡ (Aʄʮʄ). ʂʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʙʫʚ ʧʨʠʡʥʷʪʠʡ ʥʘ ʦʩʥʦʚʽ ʦʙʨʘʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʽ ʩʪʘʥʦʚʠʚ 0,08. 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʟʤʽʥʫ ʢʦʦʨʜʠʥʘʪʥʠʭ 

ʩʽʪʦʢ (ʪʘʙʣ. 3.2), ʟ ʷʢʠʭ ʚʠʜʥʦ, ʱʦ ʟʽ ʟʤʽʥʦʶ ʢʫʪʘ ʚʠʨʽʟʫ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚ 

ʧʨʦʮʝʩʽ ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ ʬʦʨʤʘ ʟʘʛʦʪʦʚʢʠ ʟʤʽʥʶʻʪʴʩʷ. 

ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ Ŭ=0Á, ʬʦʨʤʘ ʟʘʛʦʪʦʚʢʠ ʧʽʩʣʷ ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ 

ʚʽʜʧʦʚʽʜʘʻ ʙʘʟʦʚʽʡ ʩʭʝʤʽ ʦʩʘʜʢʠ ʧʣʦʩʢʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʟ ʪʨʘʜʠʮʽʡʥʠʤ 

ʫʪʚʦʨʝʥʥʷʤ ʙʦʯʢʠ ʧʦ ʭʦʜʫ ʧʨʦʮʝʩʫ. ɼʘʥʘ ʩʭʝʤʘ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʢʣʘʩʠʯʥʠʤ 

ʩʭʝʤʘʤ ʦʩʘʜʢʠ ʽ ʥʝ ʤʘʻ ʷʢʠʭ-ʥʝʙʫʜʴ ʦʩʦʙʣʠʚʦʩʪʝʡ.  

ʋ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʟ ʢʫʪʦʤ ʚʠʨʽʟʫ, ʨʽʚʥʠʤ 5Á, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʽʥʘ 

ʬʦʨʤʠ ʟʘʛʦʪʦʚʢʠ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʩʫ, ʘ ʩʘʤʝ ʧʦʚʥʘ ʚʽʜʩʫʪʥʽʩʪʴ 

ʙʦʯʢʦʧʦʜʽʙʥʦʩʪʽ ʟʘʛʦʪʦʚʢʠ, ʱʦ ʪʘʢʦʞ ʚʠʜʥʦ ʧʦ ʩʬʦʨʤʦʚʘʥʽʡ ʢʦʦʨʜʠʥʘʪʥʽʡ ʩʽʪʮʽ,  
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ʊʘʙʣʠʮʷ 3.2 ï ʈʦʟʧʦʜʽʣ ʢʦʦʨʜʠʥʘʪʥʦʾ ʩʽʪʢʠ ʚ ʧʨʦʮʝʩʽ ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ 

 Ŭ=0Á Ŭ=5Á Ŭ=20Á 
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ʚ ʷʢʽʡ ʧʦʟʜʦʚʞʥʽ ʣʽʥʽʾ ʩʧʨʷʤʦʚʘʥʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʚʽʜʥʦʩʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ 

ʧʣʦʱʠʥʠ. 

ʋ ʪʨʝʪʴʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʢʫʪ ʚʠʨʽʟʫ ʜʦʨʽʚʥʶʻ 20Á, ʟʘʛʦʪʦʚʢʘ ʧʽʩʣʷ ʧʨʦʮʝʩʫ 

ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ ʤʘʻ ʬʦʨʤʫ, ʟʚʦʨʦʪʥʫ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ï ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʫʚʽʛʥʫʪʽʩʪʴ ʟʘʛʦʪʦʚʢʠ ʱʦʜʦ ʾʾ ʧʦʟʜʦʚʞʥʴʦʾ ʦʩʽ. ʅʘ ʢʦʦʨʜʠʥʘʪʥʽʡ ʩʽʪʢʠ ʚʠʜʥʦ, ʱʦ 

ʧʦʟʜʦʚʞʥʽ ʣʽʥʽʾ ʩʧʨʷʤʦʚʘʥʽ ʚ ʙʽʢ ʦʩʴʦʚʦʾ ʯʘʩʪʠʥʠ ʟʘʛʦʪʦʚʢʠ. 

ɺʠʭʦʜʷʯʠ ʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʨʘʮʽʦʥʘʣʴʥʠʤ ʢʫʪʦʤ ʚʠʨʽʟʫ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʢʫʪ, ʨʽʚʥʠʡ 5Á, ʪʘʢ ʷʢ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʙʦʯʢʦʧʦʜʽʙʥʽʩʪʴ ʚ ʟʘʛʦʪʦʚʮʽ 

ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʷ. ʊʘʢʦʞ ʜʘʥʠʡ ʚʘʨʽʘʥʪ ʤʘʻ ʜʦʩʪʘʪʥʽʡ ʩʪʫʧʽʥʴ 

ʧʨʦʧʨʘʮʶʚʘʥʥʷ ʤʝʪʘʣʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʦʶ ʩʭʝʤʦʶ, ʱʦ ʧʽʜʚʠʱʫʻ 

ʷʢʽʩʪʴ ʛʦʪʦʚʦʛʦ ʚʠʨʦʙʫ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʫʭʦʤʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʟ ʝʣʝʤʝʥʪʘʤʠ ʨʘʜʽʘʣʴʥʦʾ ʪʝʯʽʾ  

(ʨʠʩ. 3.23) ʜʦʟʚʦʣʷʻ ʩʬʦʨʤʫʚʘʪʠ ʟʘʛʦʪʦʚʢʫ ʙʝʟ ʫʪʚʦʨʝʥʥʷ ʙʦʯʢʦʧʦʜʽʙʥʦʩʪʽ 

ʧʦʚʝʨʭʥʽ. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʜʝʬʦʨʤʫʚʘʥʥʷ ʮʠʣʽʥʜʨʠʯʥʫ ʟʘʛʦʪʦʚʢʫ 

ʚʩʪʘʚʣʷʶʪʴ ʚ ʰʪʘʤʧ ʟ ʤʘʪʨʠʮʝʶ, ʱʦ ʤʘʻ ʬʘʩʢʫ ʥʘ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ 

ʽʥʩʪʨʫʤʝʥʪʫ. ʇʨʦʚʦʜʠʪʴʩʷ ʜʝʬʦʨʤʫʚʘʥʥʷ ʜʦ ʫʪʚʦʨʝʥʥʷ ʬʣʘʥʮʷ. ʇʽʩʣʷ ʮʴʦʛʦ, 

ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʛʦ ʬʣʘʥʮʷ ʜʦʜʘʻʪʴʩʷ ʨʫʭ ʤʘʪʨʠʮʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʦʾ 

ʦʧʝʨʘʮʽʾ ʟʘʤʽʥʶʻ ʦʩʘʜʢʫ. ɺʘʨʽʶʚʘʥʥʷ ʢʽʥʝʤʘʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʟʚʦʣʷʻ 

ʪʘʢʠʤ ʯʠʥʦʤ ʦʪʨʠʤʫʚʘʪʠ ʙʝʟʜʝʬʝʢʪʥʽ ʚʠʨʦʙʠ. ʈʝʢʦʤʝʥʜʦʚʘʥʘ ʰʚʠʜʢʽʩʪʴ 

ʨʫʭʦʤʦʾ ʤʘʪʨʠʮʽ ʩʢʣʘʜʘʻ V1=0,5V. ɺ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠ ʚʠʜʘʚʣʶʚʘʥʥʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷ ʟʘʞʠʤʽʚ ʥʘ ʥʠʞʥʽʡ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ ʪʘ 

ʥʝʟʘʧʦʚʥʝʥʥʷ ʚʝʨʭʥʴʦʛʦ ʢʫʪʘ ʤʘʪʨʠʮʽ. ɼʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʫʪʚʦʨʝʥʥʷ 

ʜʝʬʝʢʪʽʚ ʧʨʦʚʝʜʝʥʦ ʩʢʽʥʯʝʥʥʦ-ʝʣʝʤʝʥʪʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʟ ʥʘʩʪʫʧʥʠʤʠ 

ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: L=240 ʤʤ, L1=72 ʤʤ, L2=28 ʤʤ, R0=15 ʤʤ, 

R1=30 ʤʤ, h=5 ʤʤ, h1=20 ʤʤ, r=2 ʤʤ, Ŭ=20Ü (ʨʠʩ. 3.24). 

 

3.5 ʂʽʥʝʤʘʪʠʢʘ ʧʨʦʮʝʩʫ ʢʘʣʽʙʨʫʚʘʥʥʷ ʟʘʛʦʪʦʚʦʢ  

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʦʧʝʨʘʮʽʾ ʦʩʘʜʢʠ ʜʣʷ ʢʘʣʽʙʨʫʚʘʥʥʷ ʻ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʠʤ. 

ɸʣʴʪʝʨʥʘʪʠʚʦʶ ʪʨʘʜʠʮʽʡʥʦʤʫ ʩʧʦʩʦʙʫ ʻ ʢʘʣʽʙʨʫʚʘʥʥʷ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʨʘʜʽʘʣʴʥʦʾ ʪʝʯʽʾ ʤʝʪʘʣʫ (ʨʠʩ. 3.25).  



 187 

 
 

ʘ ʙ 

ʈʠʩʫʥʦʢ 3.23 ï ʉʭʝʤʘ ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ ʚ ʨʫʭʦʤʠʭ ʤʘʪʨʠʮʷʭ ʚ ʧʦʯʘʪʢʦʚʦʤʫ 

(ʘ) ʪʘ ʚ ʢʽʥʮʝʚʦʤʫ ʧʦʣʦʞʝʥʥʽ (ʙ) 

     
S/R0=0.4 S/R0=1.3 S/R0=2.6 S/R0=4.0 S/R0=5.25 

ʈʠʩʫʥʦʢ 3.24 ï ɺʠʢʨʠʚʣʝʥʥʷ ʜʽʣʠʣʴʥʦʾ ʩʽʪʢʠ ʧʨʠ ʧʨʦʮʝʩʫ ʟʘʢʨʠʪʦʾ 

ʦʩʘʜʢʠ ʚ ʨʫʭʦʤʠʭ ʤʘʪʨʠʮʷʭ: V=1mm/s, V1=0,35mm/s 
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ʘ ʙ 

ʈʠʩʫʥʦʢ 3.25 ï ʉʭʝʤʘ ʧʨʦʮʝʩʫ ʢʘʣʽʙʨʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʥʘ ʦʩʥʦʚʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʘʜʽʘʣʴʥʦʾ ʪʝʯʽʾ ʤʝʪʘʣʫ (ʘ) ʪʘ ʦʜʝʨʞʫʚʘʥʠʡ ʥʘʧʽʚʬʘʙʨʠʢʘʪ: 

R0=10 ʤʤ, L=30 ʤʤ, R1=18 ʤʤ, r=1 ʤʤ 

 

ɼʝʬʦʨʤʫʚʘʥʥʷ ʟʘ ʪʘʢʦʶ ʩʭʝʤʦʶ ʤʦʞʣʠʚʝ ʟʘ ʨʽʟʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ 

ʢʽʥʝʤʘʪʠʯʥʦʛʦ ʚʧʣʠʚʫ (ʨʠʩ. 3.26, 3.27, ɺ.17, ɺ.18 ʪʘ ɺ.19). 

 

3.6 ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʠʣʦʚʦʛʦ ʨʝʞʠʤʫ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʥʘ ʚʠʧʨʦʙʫʚʘʣʴʥʽʡ 

ʤʘʰʠʥʽ ʄʉ 500 ʩʠʣʦʶ 500 ʢʅ. ɼʣʷ ʦʩʘʜʢʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʟʘʛʦʪʦʚʢʠ 

ʜʽʘʤʝʪʨʦʤ 30 ʤʤ ʽ ʚʠʩʦʪʦʶ 17 ʤʤ, 30 ʤʤ ʽ 42 ʤʤ, ʚʠʛʦʪʦʚʣʝʥ ̔ʟ ʩʚʠʥʮʶ. ɺ 

ʷʢʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʤʘʩʪʠʣʘ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʴ ʤʘʩʪʠʣʦ 

ɺʅʀʀʅʇï232. ʌʦʪʦ ʦʪʨʠʤʘʥʦʾ ʜʝʪʘʣʽ ʧʨʝʜʩʪʘʚʣʝʥʝ ʥʘ ʨʠʩ. 3.28. ɸʥʘʣʽʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠ ʟʘʢʨʠʪʽʡ ʦʩʘʜʮ ̔ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʪʨʠ 

ʩʪʘʜʽʾ ʧʨʦʮʝʩʫ. ʅʘ ʧʝʨʰʽʡ ʩʪʘʜʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦʪʠʢ ʤʝʪʘʣʫ ʜʦ ʩʪʽʥʢʠ ʤʘʪʨʠʮʽ. 

ʇʝʨʝʤʽʱʝʥʥʷ ʤʝʪʘʣʫ ʥʝʩʪʘʮʽʦʥʘʨʥʝ ʽ ʟʨʦʩʪʘʥʥʷ ʩʠʣʠ ʮʽʣʢʦʤ ʟʘʢʦʥʦʤʽʨʥʝ. ʅʘ 

ʜʨʫʛʽʡ ʩʪʘʜʽʾ ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ ʭʦʜʽ ʧʨʦʮʝʩʫ ʤʝʪʘʣ ʧʦʯʠʥʘʻ ʟʘʧʦʚʥʶʚʘʪʠ 

ʚʝʨʭʥʽʡ ʢʫʪ, ʱʦ ʫʪʚʦʨʝʥʠʡ ʤʘʪʨʠʮʝʶ ʽ ʨʫʭʦʤʦʶ ʧʣʠʪʦʶ, ʽ ʪʽʣʴʢʠ ʧʽʩʣʷ ʡʦʛʦ 

ʟʘʧʦʚʥʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʤʽʱʝʥʥʷ ʤʝʪʘʣʫ ʽ ʚ ʥʠʞʥʽʡ ʢʫʪ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʪʨʝʪʽʡ ʩʪʘʜʽʾ. ɻʨʘʬʽʢ ʟʤʽʥʠ ʩʠʣʠ ʥʘ ʧʨʦʪʷʟʽ ʚʩʴʦʛʦ ʧʨʦʮʝʩʫ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ 

ʨʠʩ. 3.29. 
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S/R0=1,0 

 

 
 

 

S/R0=2,0 

 

ʈʠʩʫʥʦʢ 3.26 ï ɺʠʢʨʠʚʣʝʥʥʷ ʜʽʣʠʣʴʥʦʾ ʩʽʪʢʠ, ʨʦʟʧʦʜʽʣ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʜʝʬʦʨʤʘʮʽʡ ʪʘ ʥʘʧʨʫʞʝʥʴ ʧʨʠ ʧʨʦʮʝʩʫ ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ ʚ ʦʜʥʦʩʪʦʨʦʥʥʽʡ 

ʧʦʜʘʯʽ 
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S/R0=1,0 

 

 
 

 

S/R0=2,0 

 

ʈʠʩʫʥʦʢ 3.27 ï ɺʠʢʨʠʚʣʝʥʥʷ ʜʽʣʠʣʴʥʦʾ ʩʽʪʢʠ, ʨʦʟʧʦʜʽʣ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʜʝʬʦʨʤʘʮʽʡ ʪʘ ʥʘʧʨʫʞʝʥʴ ʧʨʠ ʧʨʦʮʝʩʫ ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ ʟ ʜʚʦʩʪʦʨʦʥʥʴʦʶ 

ʧʦʜʘʯʝʶ ʚ ʨʫʭʦʤʽʡ ʤʘʪʨʠʮʽ  
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 ʘ ʙ ʚ 

 

ʈʠʩʫʥʦʢ 3.28 ï ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ (1) ʪʘ 

ʤʦʜʝʣʶʚʘʥʥʷ (2) ʧʨʦʮʝʩʫ ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ ʟʘʛʦʪʦʚʢʠ: ʘ ï h/d=0,6; ʙ ï h/d=1; 

ʚ ï h/d=1,4 

 

 

ʈʠʩʫʥʦʢ 3.29 ï ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʩʠʣʠ ʜʝʬʦʨʤʫʚʘʥʥʷ ʚʽʜ ʭʦʜʫ ʧʨʦʮʝʩʫ 

ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ ʟ h/d=1 (1 ï ʝʢʩʧʝʨʠʤʝʥʪ, 2 ï ʄʉɽ) 
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ɺʠʩʥʦʚʢʠ:  

 

1. ɺ ʧʨʦʮʝʩʘʭ ʟʘʢʨʠʪʦʾ ʦʩʘʜʢʠ ʚʩʪʘʥʦʚʣʝʥʦ ʫʤʦʚʠ ʬʦʨʤʦʟʤʽʥʝʥʥʷ 

ʟʘʛʦʪʦʚʢʠ, ʟʤʽʥʫ ʩʠʣʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʩʠʣ ʨʦʟʢʨʠʪʪʷ ʤʘʪʨʠʮʴ. ʄʝʪʦʜʦʤ 

ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʧʨʦʮʝʩ ʟʘʢʨʠʪʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʩʪʘʜʽʡ. ʇʝʨʰʘ ʩʪʘʜʽʷ I, ʚ ʷʢʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʦʯʘʪʢʦʚʝ ʩʪʠʩʥʝʥʥʷ ʽ ʨʦʟʧʨʝʩʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ; ʜʨʫʛʘ ʩʪʘʜʽʷ II  ï 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʝ ʟʙʽʣʴʰʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʟʘʧʦʚʥʝʥʥʷ ʧʦʨʦʞʥʠʥʠ 

ʤʘʪʨʠʮʽ. ʅʘ III  ʩʪʘʜʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʽʟʢʦ ʟʨʦʩʪʘʻ ʥʘ ʥʝʚʝʣʠʢʦʤʫ ʭʦʜʽ 

ʧʨʦʮʝʩʫ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʧʦʚʥʝʥʥʷ ʢʫʪʽʚ ʧʦʨʦʞʥʠʥʠ ʤʘʪʨʠʮʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʧʽʜʚʠʱʝʥʥʷ ʩʠʣʠ ʥʘ 30% ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʚʠʯʘʡʥʦʶ ʦʩʘʜʢʦʶ ʚʜʘʻʪʴʩʷ 

ʦʪʨʠʤʘʪʠ ʢʘʣʽʙʨʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʧʦ ʚʠʩʦʪʽ ʜʦ 0,3h ʟ ʦʪʨʠʤʘʥʥʷʤ ʪʦʯʥʦʛʦ 

ʜʽʘʤʝʪʨʫ ʟʘʛʦʪʦʚʢʠ.  

2. ɸʥʘʣʽʟ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʧʦʢʘʟʘʚ, ʱʦ ʜʣʷ ʧʨʦʮʝʩʫ ʦʩʘʜʢʠ 

ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʥʝʨʽʚʥʦʤʽʨʥʝ ʟʘʧʦʚʥʝʥʥʷ ʢʫʪʽʚ ʤʘʪʨʠʮʽ ʷʢ ʜʣʷ 

ʦʜʥʦʩʪʦʨʦʥʥʴʦʛʦ, ʪʘʢ ʽ ʜʣʷ ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ ʧʨʠʢʣʘʜʝʥʥʷ ʩʠʣ ʜʝʬʦʨʤʫʚʘʥʥʷ 

ʜʦ ʟʘʛʦʪʦʚʢʠ. ʆʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʟʘʧʦʚʥʝʥʥʷ ʢʫʪʽʚ ʻ ʪʝʨʪʷ. 

ʅʠʞʥʽ ʢʫʪʠ ʤʘʪʨʠʮʽ, ʱʦ ʧʨʠʣʷʛʘʶʪʴ ʜʦ ʥʝʨʫʭʦʤʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ, 

ʟʘʧʦʚʥʶʶʪʴʩʷ ʟʥʘʯʥʦ ʧʦʚʽʣʴʥʽʰʝ. ʊʘʢʝ ʷʚʠʱʝ ʦʙʫʤʦʚʣʝʥʝ ʚʽʜʩʫʪʥʽʩʪʶ 

ʘʢʪʠʚʥʠʭ ʩʠʣ ʪʝʨʪʷ ʯʝʨʝʟ ʥʝʨʫʭʦʤʫ ʥʠʞʥʶ ʧʣʠʪʫ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʚʽʜʥʦʩʥʠʭ 

ʨʦʟʤʽʨʽʚ S/R0 = 0,38...0,87 ʪʘ h/2R0 = 0,6é1,4 ʧʨʦʪʷʞʥʽʩʪʴ ʟʘʩʪʽʡʥʦʾ ʟʦʥʠ ʧʽʜ 

ʧʣʠʪʘʤʠ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʱʦ ʧʦʛʽʨʰʫʻ ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʚ ʢʫʪʠ ʤʘʪʨʠʮʽ. 

ɿʤʝʥʰʝʥʥʷ ʟʘʩʪʽʡʥʦʾ ʟʦʥʠ ʟʘ ʨʘʭʫʥʦʢ ʨʫʭʦʤʦʾ ʤʘʪʨʠʮʽ ʩʧʨʠʷʪʣʠʚʦ ʚʧʣʠʚʘʻ ʥʘ 

ʟʘʧʦʚʥʝʥʥʷ ʢʫʪʽʚ ʧʦʨʦʞʥʠʥʠ ʤʘʪʨʠʮʽ.  

3. ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʽʥʝʤʘʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʽʥʩʪʨʫʤʝʥʪ ʜʦʟʚʦʣʷʻ 

ʚʘʨʽʶʚʘʪʠ ʫʤʦʚʘʤʠ ʟʘʧʦʚʥʝʥʥʷ ʨʦʙʦʯʦʾ ʧʦʨʦʞʥʠʥʠ ʤʘʪʨʠʮʽ. ɼʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʦʪʨʠʤʘʥʽ ʛʨʘʬʽʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʜʣʷ 

ʦʜʥʦʩʪʦʨʦʥʥʴʦʾ ʪʘ ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʧʦʜʘʯʽ ʤʝʪʘʣʫ.  

4. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʦʤʧʝʥʩʘʪʦʨʘ ʪʘ ʬʘʩʦʥʥʦʾ ʟʘʛʦʪʦʚʢʠ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʦʨʦʞʥʠʥʘʤʠ.  
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ʆʧʪʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʚʠʩʦʪʠ ʢʦʤʧʝʥʩʘʪʦʨʘ ʚʽʜʥʦʩʥʦ ʨʘʜʽʫʩʫ ʜʝʪʘʣʽ ʩʢʣʘʜʘʻ 

h1/R0 Ò 0,10. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʟʥʘʯʝʥʥʷ ʚʠʩʦʪʠ ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʧʦʨʦʞʥʠʥʠ t ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʪʝʯʽʾ ʤʘʪʝʨʽʘʣʫ ʫ ʥʠʞʥʶ ʢʨʫʛʦʚʫ 

ʧʦʨʦʞʥʠʥʫ. 

5. ʆʩʘʜʢʘ ʚʽʜʥʦʩʥʦ ʚʝʣʠʢʠʭ ʟʘʛʦʪʦʚʦʢ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷʤ 

ʜʝʬʝʢʪʫ ʙʦʯʢʦʧʦʜʽʙʥʦʩʪʽ. ɼʣʷ ʫʩʫʥʝʥʥʷ ʜʝʬʝʢʪʫ ʨʝʢʦʤʝʥʜʦʚʘʥʠʤ ʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʬʽʣʴʦʚʘʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. ɺʠʭʦʜʷʯʠ ʟ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʨʘʮʽʦʥʘʣʴʥʠʤ ʢʫʪʦʤ ʚʠʨʽʟʫ ʚʝʨʭʥʴʦʾ ʧʣʠʪʠ  ̒ ʢʫʪ ʨ̔ ʚʥʠʡ 5Á. 

ʊʘʢʦʞ ʚ ʪʘʢʠʭ ʫʤʦʚʘʭ ʟʘʛʦʪʦʚʢʘ ʤʘʻ ʜʦʩʪʘʪʥʽʡ ʩʪʫʧʽʥʴ ʧʨʦʧʨʘʮʶʚʘʥʥʷ 

ʤʝʪʘʣʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʦʶ ʩʭʝʤʦʶ, ʱʦ ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʛʦʪʦʚʦʛʦ 

ʚʠʨʦʙʫ. 

6. ɼʦʧʦʚʥʝʥʥʷʤ ʪʨʘʜʠʮʽʡʥʦʤʫ ʩʧʦʩʦʙʫ ʻ ʢʘʣʽʙʨʫʚʘʥʥʷ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʨʘʜʽʘʣʴʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ. ʇʽʩʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʦʛʦ ʬʣʘʥʮʶ, ʟʘ 

ʨʘʭʫʥʦʢ ʨʘʜʽʘʣʴʥʦʾ ʪʝʯʽʾ ʤʝʪʘʣʫ ʪʘ ʨʫʭʦʤʦʾ ʧʽʚʤʘʪʨʠʮʽ ʟôʷʚʣʷʻʪʴʩʷ 

ʤʦʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʪʠ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʽ ʟʘʛʦʪʦʚʢʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʦʧʪʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʢʫʪʘ ʩʢʦʩʫ ʽʥʩʪʨʫʤʝʥʪʫ ʩʢʣʘʜʘʻ Ŭ = 20Ü, ʘ 

ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʤʘʪʨʠʮʽ V1/V=0,35. 

7. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʦʪʨʠʤʘʥʽ ʪʝʦʨʝʪʠʯʥʽ 

ʜʘʥʽ ʟʽ ʟʤʽʥʠ ʩʠʣʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʩʠʣ ʨʦʟʢʨʠʪʪʷ ʤʘʪʨʠʮʴ ʧʨʠ ʦʩʘʜʮʽ 

ʟʘʛʦʪʦʚʦʢ. ɺʽʜʭʠʣʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʽʜ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʥʝ 

ʧʝʨʝʚʠʱʫʶʪʴ ʜʦʧʫʩʪʠʤʠʭ ʚʽʜʭʠʣʝʥʴ.  

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʨʦʙʦʪʘʭ  

[213-215]. 
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4 ɼʆʉʃɯɼɾɽʅʅʗ ʇʈʆʎɽʉʋ ɿɸʂʈʀʊʆɻʆ ʈɸɼɯɸʃʔʅʆɻʆ 

ɺʀɼɸɺʃʖɺɸʅʅʗ ʆʉɽʉʀʄɽʊʈʀʏʅʀʍ ɺʀʈʆɹɯɺ 

 

4.1 ɿʘʢʨʠʪʝ ʨʘʜʽʘʣʴʥʝ ʚʠʜʘʚʣʶʚʘʥʥʷ ʬʣʘʥʮʷ ʟ ʦʜʥʦʩʪʦʨʦʥʥʴʦʶ 

ʧʦʜʘʯʝʶ 

 

ʈʘʜʽʘʣʴʥʝ ʚʠʜʘʚʣʶʚʘʥʥʷ ï ʦʧʝʨʘʮʽʷ, ʧʨʠ ʷʢʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ 

ʜʽʘʤʝʪʨʘ ʟʘʛʦʪʦʚʢʠ ʥʘ ʯʘʩʪʠʥ ̔ ʾʾ ʚʠʩʦʪʠ ʰʣʷʭʦʤ ʚʠʪʽʩʥʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʚ 

ʨʘʜʽʘʣʴʥʫ ʧʦʨʦʞʥʠʥʫ, ʨʦʟʪʘʰʦʚʘʥʫ ʧʦ ʧʝʨʠʤʝʪʨʫ ʙʦʢʦʚʦʾ ʧʦʚʝʨʭʥʽ 

ʟʘʛʦʪʦʚʢʠ. ʈʘʜʽʘʣʴʥʝ ʚʠʜʘʚʣʶʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ 

ʪʠʧʫ ʩʪʨʠʞʥʽʚ ʘʙʦ ʪʨʫʙ ʟ ʧʦʧʝʨʝʯʥʠʤʠ ʚʠʩʪʫʧʘʤʠ ʘʙʦ ʬʣʘʥʮʷʤʠ. 

ʇʨʠ ʨʘʜʽʘʣʴʥʦʤʫ ʚʠʜʘʚʣʶʚʘʥʥʽ ʪʝʯʽ ̫ʤʘʪʝʨʽʘʣʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʨʽʟʥʠʭ 

ʟʦʥʘʭ ʟ ʨʽʟʥʠʤ ʜʝʬʦʨʤʦʚʘʥʠʤ ʩʪʘʥʦʤ ʟʘʛʦʪʦʚʢʠ. ɺʠʭʽʜʥʦʶ ʟʘʛʦʪʦʚʢʦʶ ʧʨʠ 

ʨʘʜʽʘʣʴʥʦʤʫ ʚʠʜʘʚʣʶʚʘʥʥʽ ʤʦʞʝ ʩʣʫʞʠʪʠ ʷʢ ʩʫʮʽʣʴʥʠʡ ʮʠʣʽʥʜʨ (ʩʪʨʠʞʝʥʴ), 

ʪʘʢ ʽ ʟʘʛʦʪʦʚʢʘ ʫ ʚʠʛʣʷʜʽ ʪʨʫʙʠ. ʊʝʯʽʷ ʤʝʪʘʣʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʚʧʣʠʚʫ ʦʜʥʦʛʦ ʘʙʦ ʜʚʦʭ ʦʩʝʩʠʤʝʪʨʠʯʥʠʭ ʧʫʘʥʩʦʥʽʚ. 

ʇʨʦʮʝʩ ʨʘʜʽʘʣʴʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʧʨʠʟʥʘʯʝʥʠʡ ʚ ʦʩʥʦʚʥʦʤʫ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʜʝʪʘʣʝʡ ʟ ʬʣʘʥʮʷʤʠ: ʷʢ ʟʦʚʥʽʰʥʽʤʠ, ʪʘʢ ʽ ʚʥʫʪʨʽʰʥʽʤʠ. 

ʌʦʨʤʫʚʘʥʥʷ ʦʩʪʘʥʥʽʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʟʘʛʦʪʦʚʦʢ ʫ ʚʠʛʣʷʜʽ ʧʦʨʦʞʥʠʩʪʠʭ 

ʮʠʣʽʥʜʨʽʚ ʥʘ ʩʧʝʮʽʘʣʴʥʽʡ ʦʧʨʘʚʮʽ. ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ ʨʘʜʽʘʣʴʥʠʤ 

ʚʠʜʘʚʣʶʚʘʥʥʷʤ ʦʪʨʠʤʫʶʪʴ ʧʦʢʦʚʢʠ ʚ ʚʠʛʣʷʜʽ ʟʽʨʦʯʢʠ, ʰʝʩʪʝʨʥʽ, "ʩʪʘʢʘʥ ʟ 

ʬʣʘʥʮʝʤ. 

ɸʥʘʣʽʟ ʭʘʨʘʢʪʝʨʫ ʟʤʽʥʠ ʩʠʣ ʚʠʜʘʚʣʶʚʘʥʥʷ ʧʦʢʘʟʫʻ, ʱʦ ʧʨʠ ʟʤʝʥʰʝʥʥʽ 

ʚʠʩʦʪʠ ʨʦʙʦʯʦʾ ʧʦʨʦʞʥʠʥʠ (ʪʦʚʱʠʥʠ ʬʣʘʥʮʷ) ʨʽʟʢʦ ʟʨʦʩʪʘʻ ʪʠʩʢ, ʱʦ 

ʧʦʚ'ʷʟʘʥʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʩʪʫʧʝʥʷ ʜʝʬʦʨʤʘʮʽʾ. ɺʧʣʠʚ ʜʽʘʤʝʪʨʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ 

ʬʣʘʥʮʷ ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʨʘʜʽʘʣʴʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʦʜʥʘʢʦʚʠʡ: ʟʙʽʣʴʰʝʥʥʷ 

ʟʦʚʥʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʬʣʘʥʮʷ ʦʜʥʦʟʥʘʯʥʦ ʧʦʚ'ʷʟʘʥʝ ʟ ʚʝʣʠʯʠʥʦʶ ʨʦʙʦʯʦʛʦ 

ʭʦʜʫ ʧʫʘʥʩʦʥʘ ʽ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʣʘʚʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʨʦʙʦʯʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 

ɺʧʣʠʚ ʨʘʜʽʫʩʫ ʟʘʦʢʨʫʛʣʝʥʥʷ ʢʫʪʽʚ ʤʘʪʨʠʮʽ ʥʘ ʟʥʘʯʝʥʥʷ ʩʠʣ ʨʘʜʽʘʣʴʥʦʛʦ 
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ʚʠʜʘʚʣʶʚʘʥʥʷ ʥʦʩʠʪʴ ʙʽʣʴʰ ʩʢʣʘʜʥʠʡ ʭʘʨʘʢʪʝʨ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʟʥʘʯʝʥʴ 

ʨʘʜʽʫʩʘ ʟʘʦʢʨʫʛʣʝʥʥʷ ʟʥʠʞʫʶʪʴʩʷ ʩʠʣʠ ʚ ʧʦʯʘʪʢʦʚʽʡ ʩʪʘʜʽʾ ʧʨʦʮʝʩʫ, ʪʘʢ ʷʢ 

ʧʨʠ ʮʴʦʤʫ ʜʣʷ ʟʘʧʦʚʥʝʥʥʷ ʧʦʨʦʞʥʠʥʠ ʽ ʬʦʨʤʫʚʘʥʥʷ ʦʩʝʨʝʜʢʫ ʜʝʬʦʨʤʘʮʽʾ 

ʥʝʦʙʭʽʜʥʦ ʙʽʣʴʰʝ ʯʘʩʫ. ʋ ʤʽʨʫ ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʫ ʧʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʘʣʦʤ 

ʧʣʦʩʢʦʧʘʨʘʣʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʢʨʫʛʦʚʦʾ ʧʦʨʦʞʥʠʥʠ, ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʩʠʣʘʭ 

ʟʛʣʘʜʞʫʶʪʴʩʷ. 

ʄʦʞʣʠʚʦʩʪʽ ʧʨʦʮʝʩʫ ʨʘʜʽʘʣʴʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʪʘʢʦʞ ʦʙʤʝʞʫʶʪʴʩʷ 

ʚʠʥʠʢʥʝʥʥʷʤ ʪʨʽʱʠʥ ʽ ʨʫʡʥʫʚʘʥʥʷʤ ʬʣʘʥʮʽʚ ʥʘ ʧʝʨʠʬʝʨʽʡʥʽʡ ʩʪʦʥʰʝʥʦʾ 

ʯʘʩʪʠʥʠ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʚʧʣʠʚʦʤ ʨʽʟʥʦʡʤʝʥʥʦʾ ʩʭʝʤʠ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʚ 

ʦʙʣʘʩʪʽ ʬʣʘʥʮʷ ʟ ʦʜʥʠʤ (ʦʢʨʫʞʥʠʤ) ʨʦʟʪʷʛʫʚʘʣʴʥʠʤ ʥʘʧʨʫʞʝʥʥʷʤ. 

ɻʨʘʥʠʯʥʠʡ ʩʪʫʧʽʥʴ ʜʝʬʦʨʤʘʮʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʣʘʩʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʤʘʪʝʨʽʘʣʫ ʟʘʛʦʪʦʚʢʠ, ʚʠʩʦʪʠ ʬʣʘʥʮʷ, ʨʘʜʽʫʩʘ ʧʝʨʝʭʽʜʥʦʾ ʜʽʣʷʥʢʠ 

ʥʘʧʽʚʤʘʪʨʠʮʽ: ʯʠʤ ʙʽʣʴʰʽ ʚʽʜʥʦʩʥʽ ʟʥʘʯʝʥʥʷ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʪʠʤ ʙʽʣʴʰʠʡ 

ʛʨʘʥʠʯʥʠʡ ʜʽʘʤʝʪʨ ʬʣʘʥʮʷ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ. 

ʇʨʦʮʝʩʠ ʨʘʜʽʘʣʴʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʤʘʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʢʽʥʝʤʘʪʠʯʥʠʭ ʩʭʝʤ ʽ ʾʭ ʟʜʽʡʩʥʝʥʥʷ ʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʜʝʪʘʣʝʡ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʧʨʦʮʝʩʽʚ ʨʘʜʽʘʣʴʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʻ ʩʢʣʘʜʥʠʡ ʨʝʞʠʤ ʩʠʣʦʚʦʛʦ 

ʚʧʣʠʚʫ ʷʢ ʥʘ ʟʘʛʦʪʦʚʢʫ, ʱʦ ʜʝʬʦʨʤʫʻʪʴʩʷ, ʪʘʢ ʽ ʥʘ ʝʣʝʤʝʥʪʠ ʰʪʘʤʧʦʚʦʛʦ 

ʦʩʥʘʱʝʥʥʷ. ɿʘʚʜʘʥʥʷʤ ʪʝʦʨʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʦʮʝʩʽʚ ʚʠʜʘʚʣʶʚʘʥʥʷ ʚ 

ʟʘʢʨʠʪʠʭ ʤʘʪʨʠʮʷʭ ʻ ʚʠʟʥʘʯʝʥʥʷ ʩʠʣʠ ʚʠʜʘʚʣʶʚʘʥʥʷ ʽ ʩʠʣʠ ʨʦʟʢʨʠʪʪʷ 

ʤʘʪʨʠʮʽ. 

ʅʘ ʩʠʣʦʚʠʡ ʨʝʞʠʤ ʧʨʦʮʝʩʫ ʚʠʜʘʚʣʶʚʘʥʥʷ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʪʘʢʽ 

ʯʠʥʥʠʢʠ: ʫʤʦʚʠ ʢʦʥʪʘʢʪʥʦʛʦ ʪʝʨʪʷ; ʛʝʦʤʝʪʨʽʷ ʨʘʜʽʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ; 

ʛʝʦʤʝʪʨʽʷ ʧʝʨʝʭʽʜʥʠʭ ʢʨʦʤʦʢ ʤʘʪʨʠʮʽ, ʘ ʥʘ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʰʪʘʤʧʽʚ ʟ 

ʨʦʟ'ʻʤʥʠʤʠ ʤʘʪʨʠʮʷʤʠ ï ʟʥʘʯʥʘ ʩʠʣʘ ʨʦʟʢʨʠʪʪʷ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʘ ʪʦʯʥʽʩʪʴ ʨʦʟʤʽʨʽʚ ʽ ʬʦʨʤʠ, ʚʠʜʘʚʣʝʥʠʭ 

ʜʝʪʘʣʝʡ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʦʮʝʩʽʚ ʟʘʢʨʠʪʦʛʦ ʨʘʜʽʘʣʴʥʦʛʦ 

ʚʠʜʘʚʣʶʚʘʥʥʷ. ʅʝʜʦʣʽʢʦʤ ʧʨʦʮʝʩʫ ʻ ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʩʠʣʠ ʜʝʬʦʨʤʫʚʘʥʥʷ ʽ 

ʨʦʟʢʨʠʪʪʷ ʥʘ ʟʘʢʣʶʯʥʽʡ ʩʪʘʜʽʾ ʟʘʧʦʚʥʝʥʥʷ ʛʨʘʚʶʨʠ ʤʘʪʨʠʮʽ. ɿʘʩʪʦʩʦʚʫʶʪʴ 
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ʟʘʢʨʠʪʝ ʨʘʜʽʘʣʴʥʝ ʚʠʜʘʚʣʶʚʘʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʦʛʦ ʩʠʣʦʚʦʛʦ 

ʨʝʞʠʤʫ ʟ ʢʦʤʧʝʥʩʘʮʽʡʥʠʤʠ ʧʦʨʦʞʥʠʥʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʽʥʩʪʨʫʤʝʥʪ. 

ʈʦʟʢʨʠʪʪʷ ʤʘʪʨʠʮʽ ʽ ʚʝʣʠʯʠʥʠ ʩʠʣ ʚʠʜʘʚʣʶʚʘʥʥʷ ʤʦʞʥʘ ʪʘʢʦʞ ʟʥʠʟʠʪʠ ʽ 

ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʤʽʱʝʥʠʭ ʩʭʝʤ ʚʠʜʘʚʣʶʚʘʥʥʷ. ʅʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ 

ʘʥʘʣʽʟ ʧʨʦʮʝʩʫ ʩʫʤʽʱʝʥʦʛʦ ʨʘʜʽʘʣʴʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʟ ʨʝʜʫʢʫʚʘʥʥʷʤ ʜʣʷ 

ʦʮʽʥʢʠ ʟʥʠʞʝʥʥʷ ʩʠʣ ʨʦʟʢʨʠʪʪʷ. 

ɺ ʜʘʥʦʤʫ ʪʝʦʨʝʪʠʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ ʤʝʪʦʜʫ 

ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ QForm 2D/3D, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʘʪʠ ʥʘʧʨʫʞʝʥʦ 

ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʽ ʩʠʣʦʚʠʡ ʨʝʞʠʤ ʧʨʦʮʝʩʫ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʟʘʢʨʠʪʦʛʦ ʨʘʜʽʘʣʴʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ. 

 

4.1.1 ʄʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʟʘʢʨʠʪʦʛʦ ʨʘʜʽʘʣʴʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ 

ʨʽʟʥʦʪʦʚʱʠʥʥʠʭ ʬʣʘʥʮʽʚ 

 

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʨʘʜʽʘʣʴʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʬʣʘʥʮʷ ʥʘ ʪʦʨʮʽ 

ʩʪʨʠʞʥʷ ʦʙʨʘʥʽ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ: 

ï ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣ ʟʘʛʦʪʦʚʢʠ ɸʄʮʄ: ʢʨʠʚʘ ʽʩʪʠʥʥʠʭ 

ʥʘʧʨʫʞʝʥʴ ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ ůs(Ů)=188,4 Ů0,15, ʤʝʞʘ ʪʝʢʫʯʦʩʪʽ 

ů0,2=105 ʄʇʘ, ʤʦʜʫʣʴ ʖʥʛʘ ɽ=75000 ʄʇʘ, ʢʦʝʬʽʮʽʻʥʪ ʇʫʘʩʩʦʥʘ 3,0=n  ʽ 

ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʤʽʞ ʤʘʪʝʨʽʘʣʦʤ ʟʘʛʦʪʦʚʢʠ ʽ ʽʥʩʪʨʫʤʝʥʪʦʤ ɛ=0,05é0,3 

(ʟʘʢʦʥ ɿʽʙʝʣʷ). 

ɺ ʩʠʣʫ ʩʠʤʝʪʨʽʾ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʦʜʥʘ ʧʦʣʦʚʠʥʘ ʩʭʝʤʠ (ʘ) ʽ ʦʪʨʠʤʘʥʠʡ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪ (ʙ), ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 4.1. 

ʆʙʨʘʥʽ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʨʘʜʽʘʣʴʥʦʛʦ 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʬʣʘʥʮʷ ʥʘ ʪʦʨʮʽ ʩʪʨʠʞʥʷ: 

ï ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ: R0 ï ʨʘʜʽʫʩ ʟʘʛʦʪʦʚʢʠ (R0=18 ʤʤ), 

R ï ʨʘʜʽʫʩ ʬʣʘʥʮʷ (R=36 ʤʤ), Ri ï ʧʨʦʤʽʞʥʠʡ ʨʘʜʽʫʩ ʬʣʘʥʮʷ, h ï ʚʠʩʦʪʘ 

ʧʨʠʡʤʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʬʣʘʥʮʷ, h/R0 ï ʚʽʜʥʦʩʥʘ ʚʠʩʦʪʘ 
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ʬʣʘʥʮʷ (h/R0=0,25; 0,45; 0,65) , L ï ʚʠʩʦʪʘ ʟʘʛʦʪʦʚʢʠ (L=70 ʤʤ), r ï ʨʘʜʽʫʩ 

ʟʘʦʢʨʫʛʣʝʥʥʷ ʢʨʦʤʦʢ ʽʥʩʪʨʫʤʝʥʪʫ (r=2 ʤʤ). 

ï ʩʠʣʦʚʽ ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ: P ï ʩʠʣʘ ʚʠʜʘʚʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ, Q ï ʩʠʣʘ 

ʨʦʟʢʨʠʪʪʷ ʤʘʪʨʠʮʽ, V ï ʰʚʠʜʢʽʩʪʴ ʧʨʦʮʝʩʫ ʚʠʜʘʚʣʶʚʘʥʥʷ. 

 

 

 

 

 

 

 

 

 

ʘ ʙ 

 

ʈʠʩʫʥʦʢ 4.1 ï ʉʭʝʤʘ ʧʨʦʮʝʩʫ ʟʘʢʨʠʪʦʛʦ ʨʘʜʽʘʣʴʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ 

ʬʣʘʥʮʷ (ʘ) ʥʘ ʪʦʨʮʽ ʩʪʨʠʞʥʷ ʟ ʨʽʟʥʠʤʠ ʚʽʜʥʦʩʥʠʤʠ ʚʠʩʦʪʘʤʠ ʬʣʘʥʮʷ ʟ 

ʦʜʥʦʩʪʦʨʦʥʥʴʦʶ ʧʦʜʘʯʝʶ ʽ ʦʪʨʠʤʘʥʠʡ ʥʘʧʽʚʬʘʙʨʠʢʘʪ (ʙ) 

 

4.1.1.1 ʄʦʜʝʣʶʚʘʥʥʷ ʥʘʧʨʫʞʝʥʦʛʦ ʽ ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ 

 

ʅʘ ʨʠʩ. 4.2 ʪʘ ɻ.1, ɻ.2 (ʜʦʜʘʪʦʢ ɻ) ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʧʨʠ ʨʽʟʥʽʡ ʚʽʜʥʦʩʥʽʡ ʚʠʩʦʪʽ ʬʣʘʥʮʷ  

(h/R0=0,25; 0,45; 0,65 ʤʤ), ʪʘʢʽ, ʷʢ ʚʠʢʨʠʚʣʝʥʥʷ ʜʽʣʠʣʴʥʦʾ ʩʽʪʢʠ, ʨʦʟʧʦʜʽʣ 
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ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʝʬʦʨʤʘʮʽʡ ʧʦ ʦʩʝʨʝʜʢʫ ʜʝʬʦʨʤʘʮʽʾ ʽ ʨʦʟʧʦʜʽʣ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʥʘʧʨʫʞʝʥʴ ʧʦ ʤʝʨʠʜʽʦʥʘʣʴʥʦʤʫ ʧʝʨʝʨʽʟʫ ʟʘʛʦʪʦʚʢʠ, ʱʦ ʜʝʬʦʨʤʫʻʪʴʩʷ. 

ʗʢ ʚʠʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷ (ʜʠʚ. ʨʠʩ. ɻ.1), ʦʩʝʨʝʜʦʢ ʜʝʬʦʨʤʘʮʽʾ ʧʦ ʚʠʩʦʪʽ 

ʦʙʤʝʞʫʻʪʴʩʷ ʚʠʩʦʪʦʶ ʧʨʠʡʤʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ ʧʽʜ ʬʣʘʥʝʮʴ, ʘ ʥʘʡʙʽʣʴʰʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʝʬʦʨʤʘʮʽʡ ʟʦʩʝʨʝʜʞʝʥʘ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʦʩʝʨʝʜʢʫ 

ʜʝʬʦʨʤʘʮʽʾ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘʧʨʫʞʝʥʴ ʧʦ ʦʩʝʨʝʜʢʫ ʜʝʬʦʨʤʘʮʽʾ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ 

ʧʨʘʢʪʠʯʥʦ ʨʽʚʥʦʤʽʨʥʦ ʽ ʜʦʩʷʛʘʻ ʩʚʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ. 

ɿʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʝʬʦʨʤʘʮʽʡ ʽ ʥʘʧʨʫʞʝʥʴ ʙʫʣʠ 

ʦʪʨʠʤʘʥʽ ʧʨʠ ʚʽʜʥʦʩʥʦʤʫ ʧʨʦʤʽʞʥʦʤʫ ʨʘʜʽʫʩʽ ʬʣʘʥʮʷ (Ri/R0=2), ʷʢʽ 

ʜʦʩʷʛʘʶʪʴ ʥʘʩʪʫʧʥʠʭ ʧʦʟʥʘʯʦʢ (ʜʠʚ. ʨʠʩ. 4.2, ɻ.1 ʪʘ ɻ.2): ʧʨʠ ʚʽʜʥʦʩʥʽʡ ʚʠʩʦʪʽ 

ʧʨʠʡʤʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ ʧʽʜ ʬʣʘʥʝʮʴ h/R0=0,25 ï (Ůi=2,8; ůi=180 ʄʇʘ), ʧʨʠ 

h/R0=0,45 ï (Ůi=4; ůi=200 ʄʇʘ) ʽ ʧʨʠ h/R0=0,65 ï (Ůi=4,5; ůi=200 ʄʇʘ). 

 

4.1.1.2 ʄʦʜʝʣʶʚʘʥʥʷ ʩʠʣʦʚʦʛʦ ʨʝʞʠʤʫ 

 

ʅʘ ʨʠʩ. 4.3 ʜʦʩʣʽʜʞʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʩʠʣʠ ʚʠʜʘʚʣʶʚʘʥʥʷ ʚʽʜ ʭʦʜʫ ʧʨʦʮʝʩʫ 

ʚ ʧʝʚʥʦʤʫ ʽʥʪʝʨʚʘʣʽ ʟʥʘʯʝʥʴ h/R0=0,25, h/R0=0,45 ʠ h/R0=0,65. 

ɿ ʛʨʘʬʽʢʘ ʟʘʣʝʞʥʦʩʪʽ ʩʠʣʠ ʚʠʜʘʚʣʶʚʘʥʥʷ ʚʽʜ ʭʦʜʫ ʧʨʦʮʝʩʫ  

(ʜʠʚ. ʨʠʩ. 4.3) ʚʠʜʥʦ, ʱʦ ʧʨʠ h/R0=0,25 ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʣʘʚʥʝ ʟʙʽʣʴʰʝʥʥʷ ʩʠʣʠ 

ʧʨʦʮʝʩʫ ʜʦ ʧʦʟʥʘʯʢʠ ʭʦʜʫ S=12 ʤʤ, ʷʢʝ ʜʦʩʷʛʘʻ ʩʠʣʠ ʈ=700 ʢʅ, ʘ ʧʽʩʣʷ ʮʴʦʛʦ 

ʨʽʟʢʦ ʟʨʦʩʪʘʻ, ʜʦ ʧʦʟʥʘʯʢʠ P=1350 ʢʅ ʟ ʭʦʜʦʤ S=14 ʤʤ.  

ʇʨʠ h/R0=0,45 ʛʨʘʬʽʢ ʩʠʣʠ ʧʦʢʘʟʫʻ, ʱʦ ʜʦ ʧʦʟʥʘʯʢʠ ʭʦʜʫ S=22 ʤʤ ʩʠʣʘ 

ʧʣʘʚʥʦ ʟʨʦʩʪʘʻ ʜʦ ʟʥʘʯʝʥʥʷ P=600 ʢʅ, ʘ ʧʦʪʽʤ ʨʽʟʢʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʜʦʩʷʛʘʻ 

ʩʠʣʠ P=1300 ʢʅ ʧʨʠ ʭʦʜʽ S=25 ʤʤ, ʘ ʪʘʢʦʞ ʧʨʠ h/R0=0,65 ʜʦ ʧʦʟʥʘʯʢʠ 

S=34 ʤʤ ʩʠʣʘ ʧʣʘʚʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ ʟʥʘʯʝʥʥʷ P=700 ʢʅ, ʘ ʧʦʪʽʤ ʟʨʦʩʪʘʻ, 

ʜʦʩʷʛʘʶʯʠ ʟʥʘʯʝʥʥʷ P=1250 ʢʅ ʟ ʭʦʜʦʤ S=36 ʤʤ.  

ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʤʝʪʘʣ ʙʽʣʴʰʝ ʢʦʥʪʘʢʪʫʻ ʟ ʧʨʠʡʤʘʣʴʥʦʶ 

ʧʦʨʦʞʥʠʥʦʶ ʽʥʩʪʨʫʤʝʥʪʫ ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʽʣʴʰ ʰʚʠʜʢʝ ʟʘʧʦʚʥʝʥʥʷ ʢʫʪʘ 

ʢʨʫʛʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʧʨʠ ʟʘʢʨʠʪʦʤʫ ʨʘʜʽʘʣʴʥʦʤʫ ʚʠʜʘʚʣʶʚʘʥʥʽ. 
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 Ri/R0=1,5 Ri/R0=1,75 Ri/R0=2 

ʘ 

   

ʙ 

   

 

ʚ 

   

 

 

ʈʠʩʫʥʦʢ 4.2 ï ɺʠʢʨʠʚʣʝʥʥʷ ʜʽʣʠʣʴʥʦʾ ʩʽʪʢʠ (a), ʨʦʟʧʦʜʽʣ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʜʝʬʦʨʤʘʮʽʡ Ůi (ʙ), ʨʦʟʧʦʜʽʣ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʧʨʫʞʝʥʴ ů,̔ ʄʇʘ (ʚ) ʧʦ ʭʦʜʫ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʨʠ ʚʽʜʥʦʩʥʦʤʫ ʨʘʜʽʫʩʽ ʬʣʘʥʮʷ ʚ ʧʨʦʮʝʩʽ ʟʘʢʨʠʪʦʛʦ 

ʨʘʜʽʘʣʴʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʥʘ ʪʦʨʮʽ ʩʪʨʠʞʥʷ ʟ ʦʜʥʦʩʪʦʨʦʥʥʴʦʶ 

ʧʦʜʘʯʝʶ ʧʨʠ h/R0=0,65, r=2 ʤʤ ʠ ɛ=0,08  
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1 ï h/R0=0,25; 2 ï h/R0=0,45; 3 ï h/R0=0,65; r=2 ʤʤ 

ʈʠʩʫʥʦʢ 4.3 ï ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʩʠʣʠ ʧʨʦʮʝʩʫ ʚʽʜ ʭʦʜʫ ʧʫʘʥʩʦʥʘ ʧʨʠ 

ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ h/R0 

 

4.1.2 ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʜʘʚʣʶʚʘʥʥʷ 

ʥʘ ʩʠʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʫ 

 

ɺ ʩʠʣʫ ʩʠʤʝʪʨʽʾ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʦʜʥʘ ʧʦʣʦʚʠʥʘ ʩʭʝʤʠ (ʘ) ʽ ʦʪʨʠʤʘʥʠʡ 

ʥʘʧʽʚʬʘʙʨʠʢʘʪ (ʙ) ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 4.4. 

ʆʙʨʘʥʽ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʨʘʜʽʘʣʴʥʦʛʦ 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʬʣʘʥʮʷ ʥʘ ʪʦʨʮʽ ʩʪʨʠʞʥʷ: 

ï ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ: R0 ï ʨʘʜʽʫʩ ʟʘʛʦʪʦʚʢʠ (R0=18 ʤʤ), 

R ï ʨʘʜʽʫʩ ʬʣʘʥʮʷ (R=36 ʤʤ), Ri ï ʧʨʦʤʽʞʥʠʡ ʨʘʜʽʫʩ ʬʣʘʥʮʷ, h ï ʚʠʩʦʪʘ 

ʧʨʠʡʤʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ ʜʣʷ ʬʣʘʥʮʷ, ʱʦ ʚʠʜʘʚʣʶʻʪʴʩʷ, h/R0ï ʚʽʜʥʦʩʥʘ ʚʠʩʦʪʘ 

ʬʣʘʥʮʷ (h/R0=0,65), r ï ʨʘʜʽʫʩ ʟʘʦʢʨʫʛʣʝʥʥʷ ʢʨʦʤʦʢ ʽʥʩʪʨʫʤʝʥʪʫ (R=2; 6; 

10 ʤʤ), f ï ʬʘʩʢʘ ʽʥʩʪʨʫʤʝʥʪʫ (f=2; 6; 10 ʤʤ); L ï ʚʠʩʦʪʘ ʟʘʛʦʪʦʚʢʠ (L=70 ʤʤ). 

ï ʉʠʣʦʚʽ ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ: P ï ʩʠʣʘ ʚʠʜʘʚʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ, Q ï ʩʠʣʘ 

ʨʦʟʢʨʠʪʪʷ ʤʘʪʨʠʮʽ, V ï ʰʚʠʜʢʽʩʪʴ ʧʨʦʮʝʩʫ ʚʠʜʘʚʣʶʚʘʥʥʷ. 
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ʈʠʩʫʥʦʢ 4.4 ï ʉʭʝʤʘ ʧʨʦʮʝʩʫ ʟʘʢʨʠʪʦʛʦ ʨʘʜʽʘʣʴʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ 

ʬʣʘʥʮʷ ʥʘ ʪʦʨʮʽ ʩʪʨʠʞʥʷ (ʘ), ʟ ʨʽʟʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʟʘʦʢʨʫʛʣʝʥʥʷ (1) ʽ ʬʘʩʦʢ (2) 

ʥʘ ʽʥʩʪʨʫʤʝʥʪʽ ʟ ʦʜʥʦʩʪʦʨʦʥʥʴʦʶ ʧʦʜʘʯʝʶ ʽ ʦʪʨʠʤʘʥʠʤ ʥʘʧʽʚʬʘʙʨʠʢʘʪʦʤ (ʙ) 
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4.1.2.1 ʄʦʜʝʣʶʚʘʥʥʷ ʥʘʧʨʫʞʝʥʦʛʦ ʽ ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ 

 

ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩʫʥʢʘʭ ɻ.3éɻ.8 

(ʜʦʜʘʪʦʢ ɻ) ʧʨʠ ʨʽʟʥʠʭ ʨʘʜʽʫʩʘʭ ʟʘʦʢʨʫʛʣʝʥʥʷ (r=2 ʤʤ, r=6 ʤʤ, r=10 ʤʤ) ʽ ʧʨʠ 

ʨʽʟʥʠʭ ʬʘʩʢʘʭ (f=2 ʤʤ, f=6 ʤʤ, f=10 ʤʤ), ʪʘʢʽ, ʷʢ ʚʠʢʨʠʚʣʝʥʥʷ ʜʽʣʠʣʴʥʦʾ 

ʩʽʪʢʠ, ʨʦʟʧʦʜʽʣ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʝʬʦʨʤʘʮʽʡ ʽ ʥʘʧʨʫʞʝʥʴ. 

ɿʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʝʬʦʨʤʘʮʽʡ (ʜʠʚ. ʨʠʩ. ɻ.3) ʙʫʣʠ 

ʦʪʨʠʤʘʥʽ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʟ ʨʘʜʽʫʩʦʤ ʟʘʦʢʨʫʛʣʝʥʥʷ ʢʨʦʤʦʢ ʽʥʩʪʨʫʤʝʥʪʫ r=2 

ʤʤ ʟ ʚʽʜʥʦʩʥʠʤ ʧʨʦʤʽʞʥʠʤ ʨʘʜʽʫʩʦʤ ʬʣʘʥʮʷ (Ri/R0=2), ʷʢʽ ʜʦʩʷʛʘʶʪʴ 

ʥʘʩʪʫʧʥʠʭ ʧʦʟʥʘʯʦʢ: ʧʨʠ ʚʽʜʥʦʩʥʽʡ ʚʠʩʦʪʽ ʧʨʠʡʤʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ ʧʽʜ 

ʬʣʘʥʝʮʴ h/R0=0,65 ï Ůi=4,5. ʄʘʢʩʠʤʘʣʴʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʝʬʦʨʤʘʮʽʡ ʧʨʠ 

r=6 ʤʤ (ʨʠʩ. ɻ.4) ʜʦʩʷʛʘʻ ʟʥʘʯʝʥʥʷ Ůi=3,8, ʘ ʧʨʠ r=10 ʤʤ ï Ůi=2,8 (ʨʠʩ. ɻ.5). 

ʇʨʠ ʬʘʩʮʽ ʥʘ ʽʥʩʪʨʫʤʝʥʪʽ f=2 ʤʤ (ʨʠʩ. ɻ.6) ʟʥʘʯʝʥʥʷ ʙʫʜʫʪʴ ʥʘʩʪʫʧʥʠʤʠ: 

Ůi=4,5, ʧʨʠ f=6 ʤʤ ï Ůi=3,6 (ʨʠʩ. ɻ.7), ʧʨʠ f=10 ʤʤ ï Ůi=2,8 (ʨʠʩ. ɻ.8). 

ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʧʨʫʞʝʥʴ, ʦʪʨʠʤʘʥʝ ʧʨʠ ʮʠʭ ʞʝ 

ʧʘʨʘʤʝʪʨʘʭ, ʜʦʩʷʛʘʻ 200 ʄʇʘ. 

 

4.1.2.2 ʄʦʜʝʣʶʚʘʥʥʷ ʩʠʣʦʚʦʛʦ ʨʝʞʠʤʫ 

 

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʩʠʣʦʚʦʛʦ ʨʝʞʠʤʫ ʚ ʧʨʦʮʝʩʽ ʨʘʜʽʘʣʴʥʦʛʦ 

ʚʠʜʘʚʣʶʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʜʦʩʣʽʜʠʪʠ ʧʝʚʥʽ ʨʦʟʤʽʨʠ ʥʝʟʘʧʦʚʥʝʥʥʷ 

ʢʨʫʛʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʤʘʪʨʠʮʽ (ʨʠʩ. 4.5). ʂʫʪ ʥʝʟʘʧʦʚʥʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʜʚʦʤʘ ʚʝʣʠʯʠʥʘʤʠ çʘè ʽ çʚè, ʱʦ ʦʧʠʩʫʶʪʴʩʷ ʜʽʣʷʥʢʠ ʙʽʣʷ ʚʝʨʭʥʦɹʾ ʪʘ ʥʠʞʥʴʦʾ 

ʧʽʚʤʘʪʨʠʮʽ ʚʽʜʧʦʚʽʜʥʦ. 

ɿ ʛʨʘʬʽʢʘ ʟʘʣʝʞʥʦʩʪʽ ʩʠʣʠ ʧʨʦʮʝʩʫ ʚʽʜ ʭʦʜʫ ʧʫʘʥʩʦʥʘ (ʨʠʩ. 4.6) ʚʠʜʥʦ, 

ʱʦ ʜʣʷ ʢʦʞʥʦʛʦ ʨʘʜʽʫʩʫ ʟʘʦʢʨʫʛʣʝʥʥʷ (r=2 ʤʤ, r=6 ʤʤ, r=10 ʤʤ) ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʣʘʚʥʝ ʟʙʽʣʴʰʝʥʥʷ ʩʠʣʠ ʜʦ ʧʦʟʥʘʯʢʠ ʭʦʜʫ S=34 ʤʤ, ʘ ʧʽʩʣʷ ʮʴʦʛʦ ʩʠʣʘ 

ʧʨʦʮʝʩʫ ʨʽʟʢʦ ʟʨʦʩʪʘʻ ʽ ʜʦʩʷʛʘʻ ʟʥʘʯʝʥʥʷ ʧʨʠ r=2 ʤʤ ï P=1250 ʢʅ, ʧʨʠ r=6 ʤʤ 

ï P=1200 ʢʅ, ʧʨʠ r=10 ʤʤ ï P=1050 ʢʅ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʭʦʜʽ ʧʫʘʥʩʦʥʘ 30 ʤʤ 

ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʜʣʷ r=2 ʤʤï P=550 ʢʅ, r=6 ʤʤï P=450 ʢʅ, r=10 ʤʤï P=400 ʢʅ.  
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2 

 
 

ʈʠʩʫʥʦʢ 4.5 ï ʈʦʟʤʽʨʠ ʥʝʟʘʧʦʚʥʝʥʥʷ ʢʨʫʛʦʚʦʾ ʧʦʨʦʞʥʠʥʠ ʤʘʪʨʠʮʽ ʧʨʠ 

ʟʘʢʨʠʪʦʤʫ ʨʘʜʽʘʣʴʥʦʤʫ ʚʠʜʘʚʣʶʚʘʥʥʽ ʟ ʨʽʟʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʟʘʦʢʨʫʛʣʝʥʥʷ (1) ʽ ʬʘʩʦʢ (2) ʥʘ ʽʥʩʪʨʫʤʝʥʪʽ 

 

 

1 ï r=2 ʤʤ; 2 ï r=6 ʤʤ; 3 ï r=10 ʤʤ 

ʈʠʩʫʥʦʢ 4.6 ï ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʩʠʣʠ ʧʨʦʮʝʩʫ ʚʽʜ ʭʦʜʫ ʧʫʘʥʩʦʥʘ ʧʨʠ 

ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ ʨʘʜʽʫʩʫ ʟʘʦʢʨʫʛʣʝʥʥʷ 
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ʇʣʘʚʥʝ ʟʨʦʩʪʘʥʥʷ ʩʠʣʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʦ ʤʦʤʝʥʪʫ ʟʽʪʢʥʝʥʥʷ ʤʝʪʘʣʫ ʟʽ 

ʩʪʽʥʢʦʶ ʥʠʞʥʴʦʾ ʧʽʚʤʘʪʨʠʮʽ. ʇʽʜ ʯʘʩ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʯʽʾ ʤʝʪʘʣʫ ʚ ʚʝʨʭʥʽʡ ʢʫʪ 

ʤʘʪʨʠʮʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʽʟʢʝ ʟʨʦʩʪʘʥʥʷ ʩʠʣʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦ 

ʧʦʚôʷʟʘʥʝ ʟʽ ʟʤʽʥʦʶ ʞʦʨʩʪʢʦʩʪʽ ʩʠʩʪʝʤʠ, ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʚʝʨʭʥʽ ʪʝʨʪʷ ʪʘ 

ʟʥʠʞʝʥʥʷʤ ʩʚʦʙʦʜʠ ʪʝʯʽʾ ʤʝʪʘʣʫ. 

ʅʘ ʨʠʩ. 4.7 ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʩʠʣʠ ʨʦʟʢʨʠʪʪʷ ʤʘʪʨʠʮʽ 

ʚʽʜ ʧʘʨʘʤʝʪʨʘ ʥʝʟʘʧʦʚʥʝʥʥʷ çʘè, ʟ ʷʢʦʛʦ ʚʠʜʥʦ, ʱʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʨʘʜʽʫʩʘ 

ʟʘʦʢʨʫʛʣʝʥʥʷ ʧʝʨʝʭʽʜʥʦʾ ʢʨʦʤʢʠ ʤʘʪʨʠʮʽ (r=2 ʤʤ, r=6 ʤʤ, r=10 ʤʤ) 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʩʠʣʘ ʨʦʟʢʨʠʪʪʷ ʤʘʪʨʠʮʽ, ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʧʘʨʘʤʝʪʨʘ 

ʥʝʟʘʧʦʚʥʝʥʥʷ çʘè ʩʠʣʘ ʨʦʟʢʨʠʪʪʷ ʟʤʝʥʰʫʻʪʴʩʷ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʨʘʜʽʫʩʽ 

r=10 ʤʤ; çʘè= 1 ʤʤ ï Q=1900 ʢʅ, r=6 ʤʤ; çʘè=1 ʤʤ ï Q=1700 ʢʅ, r=2 ʤʤ; 

çʘè=1 ʤʤ ï Q=1600 ʢʅ. ʅʘ ʢʨʠʚʽʡ 1 ʤʠ ʙʘʯʠʤʦ, ʱʦ ʧʨʠ ʧʘʨʘʤʝʪʨʽ 

ʥʝʟʘʧʦʚʥʝʥʥʷ çʘè=5,1 ʤʤ ï Q=90 ʢʅ, ʥʘ ʢʨʠʚʽʡ 2 ʧʨʠ çʘè=6,8 ʤʤ ï Q=100 ʢʅ, 

ʥʘ ʢʨʠʚʽʡ 3 ʧʨʠ çʘè=8 ʤʤ ï Q=200 ʢʅ. ɿʙʽʣʴʰʝʥʥʷ ʨʘʜʽʫʩʫ ʟʘʦʢʨʫʛʣʝʥʥʷ 

ʩʧʨʠʷʻ ʙʽʣʴʰ ʧʣʘʚʥʽʡ ʪʝʯʽʾ ʤʘʪʝʨʽʘʣʫ ʽ ʚʽʜʩʫʪʥʦʩʪʽ ʚʽʜʭʠʣʝʥʥʷ ʬʦʨʤʠ ʬʣʘʥʮʶ 

ʚʞʝ ʥʘ ʧʦʯʘʪʢʦʚʽʡ ʩʪʘʜʽʾ ʚʠʜʘʚʣʶʚʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʧʣʠʚ ʦʙôʻʤʫ ʤʝʪʘʣʫ 

ʥʘ ʚʝʨʭʥʶ ʧʽʚʤʘʪʨʠʮʶ, ʪʦʙʪʦ ʾʾ ʨʦʟʢʨʠʪʪʷ, ʧʦʤʽʪʥʦ ʦʜʨʘʟʫ.  

 

 

1 ï r=2 ʤʤ; 2 ï r=6 ʤʤ; 3 ï r=10 ʤʤ 

ʈʠʩʫʥʦʢ 4.7 ï ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʩʠʣʠ ʨʦʟʢʨʠʪʪʷ ʤʘʪʨʠʮʽ ʚʽʜ ʧʘʨʘʤʝʪʨʘ 

ʥʝʟʘʧʦʚʥʝʥʥʷ çʘè ʧʨʠ ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ ʨʘʜʽʫʩʫ ʟʘʦʢʨʫʛʣʝʥʥʷ 
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ʅʘ ʨʠʩ. 4.8 ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʩʠʣʠ ʧʨʦʮʝʩʫ ʚʽʜ ʭʦʜʫ 

ʧʫʘʥʩʦʥʘ, ʟ ʷʢʦʛʦ ʚʠʜʥʦ, ʱʦ ʜʣʷ ʬʘʩʢʠ f=2 ʤʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʣʘʚʥʝ ʟʙʽʣʴʰʝʥʥʷ 

ʩʠʣʠ ʜʦ ʧʦʟʥʘʯʢʠ ʭʦʜʫ S=34 ʤʤ, ʘ ʧʽʩʣʷ ʮʴʦʛʦ ʩʠʣʘ ʧʨʦʮʝʩʫ ʨʽʟʢʦ ʟʨʦʩʪʘʻ ʽ 

ʜʦʩʷʛʘʻ ʟʥʘʯʝʥʥʷ P=1200 ʢʅ ʧʨʠ S=36 ʤʤ. ɼʣʷ f=6 ʤʤ ʧʣʘʚʥʝ ʟʙʽʣʴʰʝʥʥʷ ʩʠʣʠ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦ ʧʦʟʥʘʯʢʠ S=35 ʤʤ, ʘ ʧʦʪʽʤ ʨʽʟʢʦ ʟʨʦʩʪʘʻ ʜʦʩʷʛʘʶʯʠ ʟʥʘʯʝʥʥʷ 

P=1100 ʢʅ ʟ ʭʦʜʦʤ S=37 ʤʤ. ʇʨʠ ʬʘʩʮʽ f=10 ʤʤ ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʧʣʘʚʥʦ ʟʨʦʩʪʘʻ 

ʜʦ ʭʦʜʫ S=39 ʤʤ, ʘ ʧʽʩʣʷ ʮʴʦʛʦ ʩʠʣʘ ʨʽʟʢʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ ʟʥʘʯʝʥʥʷ P=1000 ʢʅ ʟ 

ʭʦʜʦʤ S=42 ʤʤ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʬʘʩʢʠ ʩʠʣʘ ʟʤʝʥʰʫʻʪʴʩʷ, ʮʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, 

ʱʦ ʟʘʧʦʚʥʝʥʥʷ ʧʦʨʦʞʥʠʥʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʚʠʜʰʝ, ʪʘʢ ʷʢ ʤʝʪʘʣ ʙʽʣʴʰʝ ʢʦʥʪʘʢʪʫʻ 

ʟ ʧʨʠʡʤʘʣʴʥʦʶ ʧʦʨʦʞʥʠʥʦʶ ʽʥʩʪʨʫʤʝʥʪʫ. ʅʘ ʨʠʩ. 4.9 ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʛʨʘʬʽʢ 

ʟʘʣʝʞʥʦʩʪʽ ʩʠʣʠ ʨʦʟʢʨʠʪʪʷ ʤʘʪʨʠʮʽ ʚʽʜ ʧʘʨʘʤʝʪʨʘ ʥʝʟʘʧʦʚʥʝʥʥʷ çʘè, ʟ ʷʢʦʛʦ 

ʚʠʜʥʦ, ʱʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʬʘʩʢʠ (f=2 ʤʤ, f=6 ʤʤ, f=10 ʤʤ) ʟʙʽʣʴʰʫʻʪʴʩʷ ʩʠʣʘ 

ʨʦʟʢʨʠʪʪʷ ʤʘʪʨʠʮʽ, ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʧʘʨʘʤʝʪʨʘ ʥʝʟʘʧʦʚʥʝʥʥʷ çʘè ʩʠʣʘ ʨʦʟʢʨʠʪʪʷ 

ʟʤʝʥʰʫʻʪʴʩʷ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʬʘʩʮʽ f=10 ʤʤ; çʘè=1 ʤʤ ï Q=2000 ʢʅ, f=6 ʤʤ; 

çʘè=1 ʤʤ ï Q=1750 ʢʅ, f=2 ʤʤ; çʘè=1 ʤʤ ï Q=1500 ʢʅ. ʅʘ ʢʨʠʚʽʡ 1 ʤʠ ʙʘʯʠʤʦ, 

ʱʦ ʧʨʠ ʧʘʨʘʤʝʪʨʽ ʥʝʟʘʧʦʚʥʝʥʥʷ çʘè=5,6 ʤʤ ï Q=50 ʢʅ, ʥʘ ʢʨʠʚʽʡ 2 ʧʨʠ 

çʘè=6,8 ʤʤ ï Q=200 ʢʅ, ʥʘ ʢʨʠʚʽʡ 3 ʧʨʠ çʘè=8 ʤʤ ï Q=350 ʢʅ. 

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʩʠʣʦʚʦʛʦ ʨʝʞʠʤʫ ʧʨʦʮʝʩʫ ʨʘʜʽʘʣʴʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ 

ʬʣʘʥʮʷ ʟ ʧʝʚʥʠʤ ʟʥʘʯʝʥʥʷʤ ʨʘʜʽʫʩʫ ʽ ʬʘʩʢʠ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʽ ʛʨʘʬʽʢʠ. 

ʅʘ ʛʨʘʬʽʢʫ ʟʘʣʝʞʥʦʩʪʽ ʩʠʣʠ ʧʨʦʮʝʩʫ ʚʽʜ ʭʦʜʫ ʧʫʘʥʩʦʥʘ (ʨʠʩ. 4.10) ʚʠʜʥʦ, ʱʦ 

ʧʨʠ ʟʥʘʯʝʥʥʽ ʨʘʜʽʫʩʘ ʟʘʦʢʨʫʛʣʝʥʥʷ r=10 ʤʤ ʩʠʣʘ ʜʦʩʷʛʘʻ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ, ʥʽʞ 

ʧʨʠ ʬʘʩʮʽ f=10 ʤʤ. ʅʘʧʨʠʢʣʘʜ, ʟ ʭʦʜʦʤ ʧʫʘʥʩʦʥʘ S=35 ʤʤ ʧʨʠ ʨʘʜʽʫʩʽ 

ʟʘʦʢʨʫʛʣʝʥʥʷ 10 ʤʤ (ʢʨʠʚʘ 1) ʩʠʣʘ ʧʨʦʮʝʩʫ ʜʦʩʷʛʘʻ 500 ʢʅ, ʘ ʧʨʠ ʬʘʩʮʽ f=10 ʤʤ 

(ʢʨʠʚʘ 2) ʩʠʣʘ ʧʨʦʮʝʩʫ ʜʦʩʷʛʘʻ ʟʥʘʯʝʥʥʷ 400 ʢʅ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ ʱʦ ʧʨʠ 

ʨʘʜʽʫʩʽ ʟʘʦʢʨʫʛʣʝʥʥʷ r=10 ʤʤ ʟʘʧʦʚʥʝʥʥʷ ʧʦʨʦʞʥʠʥʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʚʽʣʴʥʽʰʝ 

ʥʽʞ ʧʨʠ ʬʘʩʮʽ f=10 ʤʤ. 

ʅʘ ʨʠʩ. 4.11 ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʛʨʘʬʽʢ ʧʦʨʽʚʥʷʥʥʷ ʩʠʣʠ ʨʦʟʢʨʠʪʪʷ ʤʘʪʨʠʮʽ ʚʽʜ 

ʧʘʨʘʤʝʪʨʘ ʥʝʟʘʧʦʚʥʝʥʥʷ çʘè. ɯʟ ʷʢʦʛʦ ʚʠʜʥʦ, ʱʦ ʧʨʠ ʟʥʘʯʝʥʥʽ ʬʘʩʢʠ f=10 ʤʤ 

ʩʠʣʘ ʨʦʟʢʨʠʪʪʷ ʜʦʩʷʛʘʻ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ, ʥʽʞ ʧʨʠ ʨʘʜʽʫʩʽ ʟʘʦʢʨʫʛʣʝʥʥʷ 

r=10 ʤʤ. ʅʘʧʨʠʢʣʘʜ, ʧʘʨʘʤʝʪʨ ʥʝʟʘʧʦʚʥʝʥʥʷ çʘè=1 ʤʤ ʧʨʠ ʨʘʜʽʫʩʽ ʟʘʦʢʨʫʛʣʝʥʥʷ 

10 ʤʤ (ʢʨʠʚʘ 1) ʩʠʣʘ ʨʦʟʢʨʠʪʪʷ Q=1900 ʢʅ, ʘ ʧʨʠ ʬʘʩʮʽ 10 ʤʤ (ʢʨʠʚʘ 2) ʩʠʣʘ 

ʧʨʦʮʝʩʫ ʨʦʟʢʨʠʪʪʷ Q=2000 ʢʅ. ɿʽ  ʟʙʽʣʴʰʝʥʥʷʤ ʧʘʨʘʤʝʪʨʘ ʥʝʟʘʧʦʚʥʝʥʥʷ çʘè 

ʩʠʣʘ ʨʦʟʢʨʠʪʪʷ ʟʤʝʥʰʫʻʪʴʩʷ. 
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1 ï f=2 ʤʤ; 2 ï f=6 ʤʤ; 3 ï f=10 ʤʤ 

ʈʠʩʫʥʦʢ 4.8 ï ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʩʠʣʠ ʧʨʦʮʝʩʫ ʚʽʜ ʭʦʜʫ ʧʫʘʥʩʦʥʘ ʧʨʠ 

ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ ʬʘʩʢʠ 

 

 

 

1 ï f=2 ʤʤ; 2 ï f=6 ʤʤ; 3 ï f=10 ʤʤ 

ʈʠʩʫʥʦʢ 4.9 ï ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʩʠʣʠ ʨʦʟʢʨʠʪʪʷ ʤʘʪʨʠʮʽ ʚʽʜ ʧʘʨʘʤʝʪʨʘ 

ʥʝʟʘʧʦʚʥʝʥʥʷ çʘè ʧʨʠ ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ ʬʘʩʢʠ 
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1 ï r=10 ʤʤ; 2 ï f=10 ʤʤ 

ʈʠʩʫʥʦʢ 4.10 ï ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʩʠʣʠ ʧʨʦʮʝʩʫ ʚʽʜ ʭʦʜʫ ʧʫʘʥʩʦʥʘ ʧʨʠ 

ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ ʨʘʜʽʫʩʫ ʟʘʦʢʨʫʛʣʝʥʥʷ ʪʘ ʬʘʩʢʠ 

 

 

1 ï r=10 ʤʤ; 2 ï f=10 ʤʤ 

ʈʠʩʫʥʦʢ 4.11 ï ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʩʠʣʠ ʨʦʟʢʨʠʪʪʷ ʤʘʪʨʠʮʽ ʚʽʜ 

ʧʘʨʘʤʝʪʨʘ ʥʝʟʘʧʦʚʥʝʥʥʷ çʘè ʧʨʠ ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ ʨʘʜʽʫʩʫ ʟʘʦʢʨʫʛʣʝʥʥʷ ʪʘ 

ʬʘʩʢʠ 



 208 

4.1.3 ʆʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʟʘʛʦʪʦʚʦʢ ʧʨʠ ʨʘʜʽʘʣʴʥʦʤʫ 

ʚʠʜʘʚʣʶʚʘʥʥʽ ʚ ʢʦʥʽʯʥʫ ʧʦʨʦʞʥʠʥʫ 

 

ʆʪʨʠʤʘʥʥʷ ʬʣʘʥʮʽʚ ʥʘ ʪʦʨʮʽ ʩʪʨʠʞʥʷ ʚ ʟʘʢʨʠʪʠʭ ʤʘʪʨʠʮʷʭ 

ʩʫʧʨʦʚʦʜʞʫʪ̒ʴʩʷ ʚʝʣʠʢʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʥʘ ʨʦʙʦʯʠʡ ʽʥʩʪʨʫʤʝʥʪ ʪʘ 

ʥʝʟʘʧʦʚʥʝʥʥʷʤ ʢʫʪʽʚ ʧʨʠʡʤʘʣʴʥʦʾ ʧʦʨʦʞʥʠʥʠ. ɿ ʤʝʪʦʶ ʟʥʠʞʝʥʥʷ ʩʠʣʠ 

ʨʦʟʢʨʠʪʪʷ ʤʘʪʨʠʮʽ ʪʘ ʧʦʣʽʧʰʝʥʥʷ ʪʝʯʽʾ ʤʝʪʘʣʫ ʚ ʨʘʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ, 

ʧʨʦʚʝʜʝʥʦ ʩʢʽʥʯʝʥʦ-ʝʣʝʤʝʥʪʝ ʤʦʜʝʣʶʚʘʥʥʷ ʟ ʨʽʟʥʦʶ ʛʝʦʤʝʪʨʽʻʶ ʧʽʚʤʘʪʨʠʮʴ, 

ʱʦ ʚʨʘʭʦʚʫʻ ʧʝʚʥʽ ʢʦʤʙʽʥʘʮʽʾ ʪʠʧʦʨʦʟʤʽʨʽʚ ʦʪʨʠʤʫʚʘʥʠʭ ʜʝʪʘʣʝʡ. ʅʘ ʨʠʩ. 

4.12 ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʦʜʝʣʶʚʘʥʥʷ ʩʭʝʤʠ (ʘ) ʽ ʦʪʨʠʤʘʥʠʡ ʥʘʧʽʚʬʘʙʨʠʢʘʪ (ʙ). 

ʆʙʨʘʥʽ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʟʘʢʨʠʪʦʛʦ 

ʨʘʜʽʘʣʴʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʬʣʘʥʮʷ ʥʘ ʪʦʨʮʽ ʩʪʨʠʞʥʷ: 

ï ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ: R0 ï ʨʘʜʽʫʩ ʟʘʛʦʪʦʚʢʠ (R0=18 ʤʤ), 

R ï ʨʘʜʽʫʩ ʬʣʘʥʮʷ (R=36 ʤʤ), Ri ï ʧʨʦʤʽʞʥʠʡ ʨʘʜʽʫʩ ʬʣʘʥʮʷ, r ï ʨʘʜʽʫʩ 

ʟʘʦʢʨʫʛʣʝʥʥʷ ʢʨʦʤʦʢ ʽʥʩʪʨʫʤʝʥʪʫ (r=2 ʤʤ), L ï ʚʠʩʦʪʘ ʟʘʛʦʪʦʚʢʠ (L=70 ʤʤ), 

H/R0=0,75; 0,85; 0,95 (ʜʣʷ ʩʭʝʤʠ 1) ʽ H/R0=0,2; 0,25; 0,3 (ʜʣʷ ʩʭʝʤʠ 2). 

ï ʉʠʣʦʚʽ ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ: P ï ʩʠʣʘ ʚʠʜʘʚʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ, Q ï ʩʠʣʘ 

ʨʦʟʢʨʠʪʪʷ ʤʘʪʨʠʮʽ, V ï ʰʚʠʜʢʽʩʪʴ ʧʨʦʮʝʩʫ ʚʠʜʘʚʣʶʚʘʥʥʷ. 

 

4.1.3.1 ʄʦʜʝʣʶʚʘʥʥʷ ʥʘʧʨʫʞʝʥʦʛʦ ʽ ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ 

 

ʅʘ ʨʠʩ. 4.13 ʪʘ 4.14 ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ 

ʨʘʜʽʘʣʴʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ ʧʨʠ H/R0=0,95 (ʜʣʷ ʩʭʝʤʠ 1) ʽ H/R0=0,3 (ʜʣʷ 

ʩʭʝʤʠ 2) ʪʘʢʽ, ʷʢ ʚʠʢʨʠʚʣʝʥʥʷ ʜʽʣʠʣʴʥʦʾ ʩʽʪʢʠ (ʘ), ʨʦʟʧʦʜʽʣ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʜʝʬʦʨʤʘʮʽʡ Ů ̔(ʙ) ʽ ʥʘʧʨʫʞʝʥʴ ů,̔ ʄʇʘ (ʚ) ʧʦ ʭʦʜʫ ʜʝʬʦʨʤʫʚʘʥʥʷ. 

ʈʦʟʧʦʜʽʣ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʝʬʦʨʤʘʮʽʾ ʧʦʢʘʟʫʻ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 

ʟʦʩʝʨʝʜʞʝʥʦ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʦʩʝʨʝʜʢʫ ʜʝʬʦʨʤʘʮʽʾ (ʥʘ ʨʠʩʫʥʢʫ 4.13 ï Ů̔=3,8; 

ʽ ʥʘ ʨʠʩʫʥʢʫ 4.14 ï Ů̔=3,2), ʘ ʪʘʢʦʞ ʚʠʜʥʦ ʟ ʨʦʟʧʦʜʽʣʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʥʘʧʨʫʞʝʥʴ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʜʚʦʭ ʩʭʝʤ ů=̔200 ʄʇʘ (Ri/R0=2). 
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 ʘ ʙ 

1 

 

 

 

 

 

 

 

 

2 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 4.12 ï ʉʭʝʤʘ ʧʨʦʮʝʩʫ ʟʘʢʨʠʪʦʛʦ ʨʘʜʽʘʣʴʥʦʛʦ ʚʠʜʘʚʣʶʚʘʥʥʷ 

ʬʣʘʥʮʷ ʥʘ ʪʦʨʮʽ ʩʪʨʠʞʥʷ (ʘ), ʟ ʨʽʟʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʢʫʪʘ ʽʥʩʪʨʫʤʝʥʪʘ 

ʧʽʚʤʘʪʨʠʮʽ H/R0=0,75; 0,85; 0,95 (1) ʽ H/R0=0,2; 0,25; 0,3 (2) ʟ ʦʜʥʦʩʪʦʨʦʥʥʴʦʶ 

ʧʦʜʘʯʝʶ ʽ ʦʪʨʠʤʘʥʠʤ ʥʘʧʽʚʬʘʙʨʠʢʘʪʦʤ (ʙ) h/R0=0,65 
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 Ri/R0=1,5 Ri/R0=1,75 Ri/R0=2 

ʘ 

   

ʙ 

   

 

ʚ 

   

 
 

ʈʠʩʫʥʦʢ 4.13 ï ɺʠʢʨʠʚʣʝʥʥʷ ʜʽʣʠʣʴʥʦʾ ʩʽʪʢʠ (a), ʨʦʟʧʦʜʽʣ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʜʝʬʦʨʤʘʮʽʡ Ůi (ʙ), ʨʦʟʧʦʜʽʣ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʧʨʫʞʝʥʴ ůi, ʄʇʘ (ʚ) ʧʦ ʭʦʜʫ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʨʠ ʨʘʜʽʘʣʴʥʦʤʫ ʚʠʜʘʚʣʶʚʘʥʥʽ ʬʣʘʥʮʷ ʥʘ ʪʦʨʮʽ ʩʪʨʠʞʥʷ ʟ 

ʦʜʥʦʩʪʦʨʦʥʥʴʦʁ ʧʦʜʘʯʝʶ ʧʨʠ h/H=0,95; r=2 ʤʤ ʠ ɛ=0,08 
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 Ri/R0=1,5 Ri/R0=1,75 Ri/R0=2 

ʘ 

   

ʙ 

   

 

ʚ 

   

 
 

ʈʠʩʫʥʦʢ 4.14 ï ɺʠʢʨʠʚʣʝʥʥʷ ʜʽʣʠʣʴʥʦʾ ʩʽʪʢʠ (a), ʨʦʟʧʦʜʽʣ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʜʝʬʦʨʤʘʮʽʡ Ůi (ʙ), ʨʦʟʧʦʜʽʣ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʧʨʫʞʝʥʴ ůi, ʄʇʘ (ʚ) ʧʦ ʭʦʜʫ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʨʠ ʨʘʜʽʘʣʴʥʦʤʫ ʚʠʜʘʚʣʶʚʘʥʥʽ ʬʣʘʥʮʷ ʥʘ ʪʦʨʮʽ ʩʪʨʠʞʥʷ ʟ 

ʦʜʥʦʩʪʦʨʦʥʥʴʦʶ ʧʦʜʘʯʝʶ ʧʨʠ H/h=0,3; r=2 ʤʤ ʠ ɛ=0,08 
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4.1.3.2 ʄʦʜʝʣʶʚʘʥʥʷ ʩʠʣʦʚʦʛʦ ʨʝʞʠʤʫ 

 

ɼʦʩʣʽʜʞʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʩʠʣʠ ʚʠʜʘʚʣʶʚʘʥʥʷ ʚʽʜ ʭʦʜʫ ʧʫʘʥʩʦʥʘ 

(ʨʠʩ. 4.15) ʚ ʧʝʚʥʦʤʫ ʽʥʪʝʨʚʘʣʽ ʟʥʘʯʝʥʴ H/R0=0,75; 0,85; 0,95. 

ɿ ʛʨʘʬʽʢʘ ʟʘʣʝʞʥʦʩʪʽ ʩʠʣʠ ʧʨʦʮʝʩʫ ʚʠʜʘʚʣʶʚʘʥʥʷ ʚʽʜ ʭʦʜʫ ʧʫʘʥʩʦʥʘ  

(ʜʠʚ. ʨʠʩ. 4.15) ʚʠʜʥʦ, ʱʦ ʜʣʷ ʢʦʞʥʦʛʦ ʟʥʘʯʝʥʥʷ (H/R0=0,75; H/R0=0,85; 

H/R0=0,95) ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʣʘʚʥʝ ʟʙʽʣʴʰʝʥʥʷ ʩʠʣʠ ʜʦ ʧʦʟʥʘʯʢʠ ʭʦʜʫ S=35 ʤʤ, ʘ 

ʧʽʩʣʷ ʮʴʦʛʦ ʩʠʣʘ ʧʨʦʮʝʩʫ ʨʽʟʢʦ ʟʨʦʩʪʘʻ ʽ ʧʨʠ H/R0=0,75 ʜʦʨʽʚʥʶʻ ʈ=1250 ʢʅ ʟ 

ʭʦʜʦʤ ʧʫʘʥʩʦʥʘ S=38 ʤʤ, ʧʨʠ H/R0=0,85 ʜʦʨʽʚʥʶʻ ʈ=1100 ʢʅ ʟ ʭʦʜʦʤ ʧʫʘʥʩʦʥʘ 

S=41 ʤʤ, ʧʨʠ H/R0=0,95 ʜʦʨʽʚʥʶʻ ʈ=950 ʢʅ ʟ ʭʦʜʦʤ ʧʫʘʥʩʦʥʘ S=43 ʤʤ. 

ʇʨʠ ʭʦʜʽ ʧʫʘʥʩʦʥʘ 35 ʤʤ ʚʠʜʥʦ, ʱʦ ʧʨʠ H/R0=0,75 ï P=550 ʢʅ, ʧʨʠ  

H/R0=0,85 ï P=450 ʢʅ, ʧʨʠ H/R0=0,95 ï P=390 ʢʅ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʡ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʩʠʣʠ ʨʦʟʢʨʠʪʪʷ ʤʘʪʨʠʮʽ ʚʽʜ 

ʧʘʨʘʤʝʪʨʘ ʥʝʟʘʧʦʚʥʝʥʥʷ çʘè (ʨʠʩ. 4.16) ʟ ʷʢʦʛʦ ʚʠʜʥʦ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʧʘʨʘʤʝʪʨʘ ʥʝʟʘʧʦʚʥʝʥʥʷ çʘè ʩʠʣʘ ʨʦʟʢʨʠʪʪʷ ʟʤʝʥʰʫʻʪʴʩʷ. ʅʘʧʨʠʢʣʘʜ, ʟ 

ʧʘʨʘʤʝʪʨʦʤ ʥʝʟʘʧʦʚʥʝʥʥʷ çʘè=1 ʤʤ ʧʨʠ H/R0=0,75 ʩʠʣʘ ʨʦʟʢʨʠʪʪʷ ʜʦʩʷʛʘʻ 

ʟʥʘʯʝʥʥʷ Q=1500 ʢʅ, ʧʨʠ H/R0=0,85 ï Q=1700 ʢʅ, ʧʨʠ  

H/R0=0,95 ï Q=1900 ʢʅ. ʅʘ ʢʨʠʚʽʡ 1 ʤʠ ʙʘʯʠʤʦ, ʱʦ ʧʨʠ ʧʘʨʘʤʝʪʨʽ 

ʥʝʟʘʧʦʚʥʝʥʥʷ çʘè=5 ʤʤ ï Q=100 ʢʅ, ʥʘ ʢʨʠʚʽʡ 2 ʧʨʠ çʘè=5,3 ʤʤ ï Q=150 ʢʅ, 

ʥʘ ʢʨʠʚʽʡ 3 ʧʨʠ çʘè=5,6 ʤʤ ï Q=200 ʢʅ. 

ʅʘ ʨʠʩ. 4.17 ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʩʠʣʠ ʧʨʦʮʝʩʫ ʚʽʜ ʭʦʜʫ 

ʧʫʘʥʩʦʥʘ ʧʨʠ H/R0=0,2; 0,25; 0,3 ʟ ʷʢʦʛʦ ʚʠʜʥʦ, ʱʦ ʜʦ ʧʦʟʥʘʯʢʠ ʭʦʜʫ S=20 ʤʤ 

ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʢʦʞʥʦʾ ʢʨʠʚʦʾ ʧʣʘʚʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ  

H/R0=0,2 ï P=490 ʢʅ, ʜʣʷ H/R0=0,25 ï P=450 ʢʅ ʽ ʜʣʷ H/R0=0,3 ï P=400 ʢʅ. 

ʇʦʪʽʤ ʩʠʣʘ ʨʽʟʢʦ ʟʨʦʩʪʘʻ ʜʦʩʷʛʘʶʯʠ ʟʥʘʯʝʥʥʷ ʧʨʠ H/R0=0,2 ï P=1000 ʢʅ ʟ 

ʭʦʜʦʤ S=22 ʤʤ, ʧʨʠ H/R0=0,25 ï P=990 ʢʅ ʟ ʭʦʜʦʤ S=23 ʤʤ, ʧʨʠ  

H/R0=0,3 ï P=960 ʢʅ ʟ ʭʦʜʦʤ S=25 ʤʤ. 

ɿ ʛʨʘʬʽʢʘ ʚʠʜʥʦ, ʱʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʭʦʜʫ ʧʫʘʥʩʦʥʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʦʪʽʢ 

ʤʘʪʝʨʽʘʣʫ, ʱʦ ʜʝʬʦʨʤʫʻʪʴʩʷ, ʽ ʚʽʜʧʦʚʽʜʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʩʠʣʠ ʧʨʦʮʝʩʫ. 
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1 ï H/R0=0,75; 2 ï H/R0=0,85; 3 ï H/R0=0,95; h/R0=0,65, r=2 ʤʤ 

ʈʠʩʫʥʦʢ 4.15 ï ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʩʠʣʠ ʧʨʦʮʝʩʫ ʚʠʜʘʚʣʶʚʘʥʥʷ ʚʽʜ ʭʦʜʫ 

ʧʫʘʥʩʦʥʘ ʧʨʠ ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ H/R0 

 

 

 

1 ï H/R0=0,75; 2 ï H/R0=0,85; 3 ï H/R0=0,95; h/R0=0,65, r=2 ʤʤ 

ʈʠʩʫʥʦʢ 4.16 ï ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʩʠʣʠ ʨʦʟʢʨʠʪʪʷ ʤʘʪʨʠʮʽ ʚʽʜ 

ʧʘʨʘʤʝʪʨʘ ʥʝʟʘʧʦʚʥʝʥʥʷ çʘè ʧʨʠ ʨʽʟʥʠʭ ʟʥʘʯʝʥʥʷʭ H/R0 


