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ɸʅʆʊɸʎɯʗ 

ɯʱʫʢ ɸ.ɸ. ʂʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʘ ʤʝʪʦʜʠʯʥʘ ʩʠʩʪʝʤʘ ʥʘʚʯʘʥʥʷ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ̔ ʥʬʦʨʤʘʪʠʢʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ 

ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 13.00.02 ï ʊʝʦʨʽʷ  ̔ ʤʝʪʦʜʠʢʘ ʥʘʚʯʘʥʥʷ (ʽʥʬʦʨʤʘʪʠʢʘ). 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ̔ ʤʝʥʽ ʄ.ʇ.ɼʨʘʛʦʤʘʥʦʚʘ. ï ʂʠʾʚ, 2021. 

ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʩʚʽʪʦʚʦʾ ʪʘ ʚʽʪʯʠʟʥʷʥʦʾ ʩʠʩʪʝʤ ʦʩʚʽʪʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ̫ ʢ 

ʢʨʠʟʦʚʠʡ, ɦ ʦ ʧʦʚôʷʟʘʥʦ ʟ ʢʨʠʟʦʚʠʤʠ ̫ ʚʠʱʘʤʠ ʫ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ ʩʦʮʽʘʣʴʥʦï

ʝʢʦʥʦʤʽʯʥʦʛʦ ʞʠʪʪʷ ʩʫʩʧʽʣʴʩʪʚʘ. ʈʘʟʦʤ ʟ ʪʠʤ, ʙʫʨʭʣʠʚʠʡ ʨʦʟʚʠʪʦʢ ʥʘʫʢʠ  ̔

ʪʝʭʥʽʢʠ, ʧʨʦʮʝʩʠ ʛʣʦʙʘʣʽʟʘʮʽʾ, ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʽʟʘʮʽʾ ʩʫʯʘʩʥʦʛʦ 

ʩʫʩʧʽʣʴʩʪʚʘ ʚʠʩʫʚʘʶʪʴ ʙʽʣʴʰ ʞʦʨʩʪʢʽ ʚʠʤʦʛʠ ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʟ ʚʠʱʦʶ 

ʦʩʚʽʪʦʶ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ. ʊʦʤʫ ʩʠʩʪʝʤʘ ʦʩʚʽʪʠ ʦʧʠʥʠʣʘʩʴ ʫ ʩʢʣʘʜʥʽʡ ʩʠʪʫʘʮʽʾ, 

ʢʦʣʠ ʟʘ ʚʩʝ ʤʝʥʰ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʥʝʦʙʭʽʜʥʦ ʛʦʪʫʚʘʪʠ ʬʘʭʽʚʮʽʚ ʟ ʚʠʩʦʢʠʤ 

ʨʽʚʥʝʤ ʧʨʦʬʝʩʽʡʥʦ ʾ ʦʙʽʟʥʘʥʦʩʪʽ ʪʘ ʟ ʪʚʦʨʯʠʤʠ ʟʜʽʙʥʦʩʪʷʤʠ. ʅʠʥʽ ʪʘʢʦʞ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ. ʊʘʢ̔ ʪʝʥʜʝʥʮʽʾ ʧʨʠʪʘʤʘʥʥʽ ʥʝ ʪʽʣʴʢʠ ʚʠʱʽʡ ʦʩʚʽʪʽ 

ʋʢʨʘʾʥʠ, ʘ ʚ ʪʽʡ ʘʙʦ ̔ ʥʰʽʡ ʤʽʨʽ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʩʚʽʪʦʚʦʛʦ ʦʩʚʽʪʷʥʩʴʢʦʛʦ ʧʨʦʩʪʦʨʫ 

ʪʘ ʥʝʧʦʢʦʷʪʴ ʧʨʦʬʝʩʽʡʥʫ ʩʧʽʣʴʥʦʪʫ ʚʩʽʭ ʢʨʘʾʥ.  

ʈʘʜʠʢʘʣʴʥʽ ʟʤʽʥʠ ʚ ʮʠʚʽʣʽʟʘʮʽʡʥʽʡ ʜʠʥʘʤʽʮʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ ʥʘ 

ʨʫʙʝʞʽ XX  ̔ XXI  ʩʪʦʣʽʪʴ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʣʘʚʠʥʦʧʦʜʽʙʥʠʤ ʟʨʦʩʪʘʥʥʷʤ 

ʦʙʩʷʛʫ ʥʘʙʫʪʠʭ ʟʥʘʥʴ ʪʘ ʾ ʭ ʜʦʤʽʥʫʚʘʥʥʷʤ ʚ ʫʩʽʭ ʩʬʝʨʘʭ ʣʶʜʩʴʢʦʛʦ ʞʠʪʪʷ, ɦ ʦ ʚ 

ʟʥʘʯʥʽʡ ʤʽʨʽ ʧʦʚôʷʟʘʥʦ ʟ ʙʝʟʧʨʝʮʝʜʝʥʪʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʚʧʣʠʚʫ ̔ ʥʬʦʨʤʘʮʽʡʥʦï

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʚʩʽ ʩʪʦʨʦʥʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ʉʫʯʘʩʥʝ 

ʩʫʩʧʽʣʴʩʪʚʦ ʩʪʘʚʠʪʴ ʧʝʨʝʜ ʦʩʚʽʪʦʶ ʩʢʣʘʜʥʝ ʟʘʚʜʘʥʥʷ: ʧʽʜʛʦʪʫʚʘʪʠ ʬʘʭʽʚʮʷ, 

ʷʢʠʡ ʚʦʣʦʜʽʻ ʥʝ ʪʽʣʴʢʠ ʧʝʚʥʠʤ ʙʘʛʘʞʝʤ ʟʥʘʥʴ, ʘʣʝ ʡ ʟʜʘʪʥʦʛʦ ʜʦ ʧʦʩʪʽʡʥʦʛʦ 

ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ, ʩʘʤʦʦʩʚʽʪʠ ʡ ʘʜʘʧʪʘʮʽʾ ʜʦ ʥʦʚʠʭ ʚʠʤʦʛ. ʉʘʤʝ ʪʦʤʫ ʟʛʽʜʥʦ 

ʅʘʮʽʦʥʘʣʴʥʦʾ ʜʦʢʪʨʠʥʠ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʫ ʍʍɯ ʩʪ. ʪʘ ʚ ʫʢʘʟʽ ʧʨʝʟʠʜʝʥʪʘ 

ʋʢʨʘʾʥʠ çʇʨʦ ʥʘʮʽʦʥʘʣʴʥʫ ʩʪʨʘʪʝʛʽʶ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʥʘ ʧʝʨʽʦʜ ʜʦ 

2021 ʨ.è (  ̄ 344/2013) ʟʘʟʥʘʯʝʥʦ, ʱʦ ʧʨʽʦʨʠʪʝʪʦʤ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ  ̒

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ 
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ʟʘʙʝʟʧʝʯʫʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʯʘʣʴʥʦïʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ, ʜʦʩʪʫʧʥʽʩʪʴ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʩʚʽʪʠ, ʧʽʜʛʦʪʦʚʢʫ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʽʥʥʷ ʜʦ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ.  

ɿ ʨʦʟʚʠʪʢʦʤ ʮʠʚʽʣʽʟʘʮʽʾ ʧʦʩʪʽʡʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʨʦʣʴ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʾʾ 

ʤʝʪʦʜʽʚ ʫ ʧʽʟʥʘʥʥʽ ʚʩʝʩʚʽʪʫ, ʚʩʝ ʛʣʠʙʰʦʶ ʩʪʘʻ ̔ ʥʪʝʛʨʘʮʽʷ ʤʘʪʝʤʘʪʠʢʠ ʟ ̔ ʥʰʠʤʠ 

ʥʘʫʢʘʤʠ. ʄʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ ʩʴʦʛʦʜʥʽ  ̒ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʟʘʜʘʯ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʣʶʜʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʪʦʙʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʠʡ ʧʨʦʮʝʩ ʤʘʪʝʤʘʪʠʟʘʮʽʾ ʥʘʫʢʠ  ̔

ʧʨʘʢʪʠʢʠ.  

ʇʨʦʙʣʝʤʘʤ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ, ʨʦʟʨʦʙʮʽ ʪʝʦʨʝʪʠʯʥʠʭ  ̔ ʤʝʪʦʜʠʯʥʠʭ 

ʘʩʧʝʢʪʽʚ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʧʨʠʩʚʷʯʝʥʦ ʨʦʙʦʪʠ 

ʄ. ɯ. ɹʫʨʜʠ, ʄ. ɯ. ɾʘʣʜʘʢʘ, ʄ. ʗ. ɯʛʥʘʪʝʥʢʘ, ʖ. ʄ. ʂʦʣʷʛʽʥʘ, ʊ. ɺ. ʂʨʠʣʦʚʦʾ, 

ʃ. ɼ. ʂʫʜʨʷʚʮʝʚʘ, ɼʞ. ʄʘʣʘʪʽ, ɻ. ʆ. ʄʠʭʘʣʽʥʘ, ʃ. ɯ. ʅʽʯʫʛʦʚʩʴʢʦʾ, 

ɺ. ɻ. ʉʢʘʪʝʮʴʢʦʛʦ, ɿ. ɯ. ʉʣʻʧʢʘʥʴ, ʆ. ɯ. ʉʢʘʬʠ, ɺ. ʆ. ʐʚʝʮʷ, ʄ. ɯ. ʐʢʽʣʷ ʪʘ 

ʽʥʰʠʭ.  

ʉʝʨʝʜ ʰʣʷʭʽʚ ʧʦʜʦʣʘʥʥʷ ʧʨʦʙʣʝʤ, ʷʢʽ ʽʩʥʫʶʪʴ ʩʴʦʛʦʜʥʽ ʫ ʚʠʱʽʡ 

ʤʘʪʝʤʘʪʠʯʥʽʡ ʦʩʚʽʪʽ, ʢʣʶʯʦʚʝ ʤʽʩʮʝ ʥʘʣʝʞʠʪʴ ʘʢʪʠʚʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦï

ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ 

ʥʘ ʦʩʥʦʚʽ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦï

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɸʜʞʝ, ʚʽʜ ʤʘʩʰʪʘʙʽʚ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʫʪʪʻʚʦ 

ʟʘʣʝʞʠʪ ɹʥʘʫʢʦʚʦïʪʝʭʥʽʯʥʠʡ ʪʘ ʝʢʦʥʦʤʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʝʨʞʘʚʠ. 

ʆʜʥʽʻʶ ʟ ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʚʠʱʦʾ ʦʩʚʽʪʠ  ̒ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ 

ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ, ʚʧʨʦʚʘʜʞʝʥʥʷ  ̔ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ. ɸʜʞʝ ʩʝʨʝʜ ʚʩʽʭ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʚ 

ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʬʽʟʠʢʦïʤʘʪʝʤʘʪʠʯʥʠʭ ʪʘ ʽʥʬʦʨʤʘʪʠʯʥʠʭ 

ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʥʘʣʝʞʠʪʴ ʢʫʨʩʫ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʥʘʚʯʘʥʥʷ 

ʷʢʦʛʦ ʬʦʨʤʫʻ ʥʘʫʢʦʚʠʡ ʩʚʽʪʦʛʣʷʜ, ʨʦʟʫʤʽʥʥʷ ʩʫʪʥʦʩʪʽ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʙʣʝʤ, 

ʜʦʟʚʦʣʷʻ ʦʚʦʣʦʜʽʪʠ ʦʩʥʦʚʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ ʧʦʟʙʘʚʣʷʻ 
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ʩʪʫʜʝʥʪʽʚ ʚʽʜ ʚʠʢʦʥʘʥʥʷ ʨʫʪʠʥʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʟʙʽʣʴʰʫʻ ʯʘʩ ʜʣʷ 

ʦʙʤʽʨʢʦʚʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ, ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯ ̔  ʧʦʙʫʜʦʚʠ 

ʚʽʜʧʦʚʽʜʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʧʦʜʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʥʘʡʙʽʣʴʰ ʟʨʫʯʥʽʡ 

ʬʦʨʤʽ.  

ʈʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʘ, ʚ ʪʦʤʫ ʯʠʩʣʽ,  ̔ ʟ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʥʝ ʪʽʣʴʢʠ ʥʝ ʧʦʟʙʘʚʣʷʻ ʩʪʫʜʝʥʪʽʚ (ʤʘʡʙʫʪʥʽʭ 

ʫʯʠʪʝʣʽʚ ̔ ʥʬʦʨʤʘʪʠʢʠ) ʚʤʽʥʴ ʨʦʟʚôʷʟʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʟʘʜʘʯʽ, ʘ ʥʘʚʧʘʢʠ, ʤʦʞʝ 

ʩʫʪʪʻʚʦ ʾʭ ʧʦʛʣʠʙʠʪʠ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʩʚʦʶ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘ ʩʝʨʡʦʟʥʽ 

ʤʘʪʝʤʘʪʠʯʥʽ ʦʙʯʠʩʣʝʥʥʷ, ʽʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ 

ʩʪʘʪʠ ʚ ʥʘʛʦʜʽ ʜʦʩʠʪʴ h ʠʨʦʢʽʡ ʢʘʪʝʛʦʨʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ: ʩʪʫʜʝʥʪʘʤ ̔  ʚʠʢʣʘʜʘʯʘʤ, 

ʽʥʞʝʥʝʨʘʤ, ʘʩʧʽʨʘʥʪʘʤ, ʥʘʫʢʦʚʮʷʤ. ɰʭ ʦʩʚʦʻʥʥʷ ʫ ʚʽʪʯʠʟʥʷʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʘʭ ʜʦʟʚʦʣʠʪʴ ʛʦʚʦʨʠʪʠ ʧʨʦ ̔ ʥʪʝʛʨʘʮʽʶ ʥʘʰʦʾ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʫ ʩʚʽʪʦʚʫ ̔  

ʧʨʦ ʩʝʨʡʦʟʥʝ ʧʽʜʚʠʱʝʥʥʷ ʨʦʣʽ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʽʥʬʦʨʤʘʪʠʯʥʦʾ ʪʘ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦï

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ, ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʚ ʨʦʙʦʪʘʭ 

ɺ. ʄ. ɻʣʫʰʢʦʚʘ, ɹ. ɺ. ɻʥʻʜʝʥʢʘ, ʖ. ɺ. ɻʦʨʦʰʢʘ, ɸ. ʇ. ɭʨʰʦʚʘ, M. ɯ. ɾʘʣʜʘʢʘ, 

ɺ.ɯ. ʂʣʦʯʢʘ, ɸ. ʄ. ʂʦʣʤʦʛʦʨʦʚʘ, ʄ. ʇ. ʃʘʧʯʠʢʘ, ʖ. ɯ. ʄʘʰʙʠʮʷ, 

ɺ. ʄ. ʄʦʥʘʭʦʚʘ, ʅ. ɺ. ʄʦʨʟʝ, ɸ. ɺ. ʇʝʥʴʢʦʚʘ, ʉ. ɸ. ʈʘʢʦʚʘ, ʖ. ʉ. ʈʘʤʩʴʢʦʛʦ, 

ʖ. ɺ. ʊʨʠʫʩʘ, ɿ. ʉ. ʉʝʡʜʘʤʝʪʦʚʦʾ, ʉ. ʆ. ʉʝʤʝʨʽʢʦʚʘ, ɭ. ʄ. ʉʤʽʨʥʦʚʦʾï

ʊʨʠʙʫʣʴʩʴʢʦʾ, ʆ. ʄ. ʉʧʽʨʽʥʘ, ʖ. ɺ. ʊʨʠʫʩʘ, ʉ. ʄ. ʗʰʘʥʦʚʘ ʪʘ ̔ ʥ.  

ɿʥʘʯʥʘ ʫʚʘʛʘ ʧʨʦʙʣʝʤʘʤ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʧʨʠʜʽʣʷʻʪʴʩʷ ʚ ʨʦʙʦʪʘʭ ʈ. ɹʝʣʤʘʥʘ, ɺ. ɻ. ɹʦʣʪʷʥʩʢʦʛʦ, ɺ. ɺ. ɺʽʪʣʽʥʩʴʢʦʛʦ, 

ʈ. ɺ. ɻʘʤʢʨʝʤʽʜʟʝ, ɺ. ʄ. ɻʣʫʰʢʦʚʘ, ɼʞ. ɼʘʥʮʽʛʘ, ʖ. ʄ. ɭʨʤʦʣʴʻʚʘ, 

ʄ.ɯ. ɾʘʣʜʘʢʘ, ʃ. ɺ. ʂʘʥʪʦʨʦʚʠʯʘ, ʅ. ʄ. ʂʫʟʴʤʽʥʦʾ, ɻ. ʂʫʥʘ, ʊ. ʏ. ʂʫʧʤʘʥʩʘ, 

ɿ. ʄ. ʃʠʪʦʚʯʝʥʢʦ, ɺ. ʉ. ʄʠʭʘʣʝʚʠʯʘ, ʉ. ɯ. ʅʘʢʦʥʝʯʥʦʛʦ, ɼʞʦʥ ʬʦʥ ʅʝʡʤʘʥʘ, 

ɺ. ʉ. ʅʝʤʯʠʥʦʚʘ, ɺ. ɺ. ʅʦʚʦʞʠʣʦʚʘ, ʃ. ʉ. ʇʦʥʪʨʷʛʽʥʘ, ɹ. ʄ. ʇʰʝʥʠʯʥʦʛʦ, 

ʉ. ʉ. ʉʘʚʽʥʦʾ, ɸ. ʊʘʢʢʝʨʘ, ʊ. ʆ. ʊʝʨʝʱʝʥʢʦ, ʖ. ɺ. ʊʨʠʫʩʘ, ʅ. ʇ. ʌʝʜʦʨʝʥʢʦ, 

ʉ. ʉ. ʐʘʪʘʣʽʥʘ, ɼ. ɹ. ʖʜʽʥʘ ʪʘ ̔ ʥʰʠʤʠ. 

ʈʽʚʝʥʴ ʤʘʪʝʤʘʪʠʯʥʦʾ ʪʘ ʽʥʬʦʨʤʘʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 
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ʽʥʬʦʨʤʘʪʠʢʠ ʤʘʻ ʩʧʨʠʷʪʠ ʩʪʚʦʨʝʥʥʶ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʶ ʥʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʦï

ʦʨʽʻʥʪʦʚʘʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʩʬʦʨʤʫʚʘʪʠ 

ʪʝʦʨʝʪʠʯʥʝ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ʆʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʚ ʩʫʯʘʩʥʦʤʫ ʟʘʢʣʘʜʽ ʚʠʱʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʷʚʣʷʻ 

ʩʦʙʦʶ ʚʝʣʠʢʫ ʪʘ ʩʢʣʘʜʥʫ ʩʠʩʪʝʤʫ. ʇʦʜʘʣʴʰʠʡ ʡʦʛʦ ʨʦʟʚʠʪʦʢ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʫ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ̔ ʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ ̔ ʥʬʦʨʤʘʮʽʡʥʦï

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚʠʤʘʛʘʻ ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ, ʘʜʞʝ ʧ̔ ʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʟʥʘʥʴ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ̔ ʥʬʦʨʤʘʪʠʢʠ ʟ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, 

ʘʢʪʠʚʽʟʘʮʽʷ ʾʭʥʴʦʾ ʥʘʚʯʘʣʴʥʦïʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʦʜʦʣʘʥʥʷ ʨʽʟʥʠʭ 

ʧʨʦʙʣʝʤ ʥʘʚʯʘʥʥʷ ʚʙʘʯʘʻʪʴʩʷ, ʧʝʨʰ ʟʘ ʚʩʝ, ʫ ʩʪʚʦʨʝʥʥʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʽ ʫ 

ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʪʘʢ ʟʚʘʥʦʾ ʢʦʤʧ'ʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ 

ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʢʪʫʘʣʴʥʦʶ  ̒ ʧʨʦʙʣʝʤʘ ʨʦʟʨʦʙʢʠ, ʥʘʫʢʦʚʦʛʦ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʝʨʝʚʽʨʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʤʧôʶʪʝʨʥʦï

ʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʫ 

ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚ̔ʪʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ̫ ʢʦʾ ʜʦʟʚʦʣʠʪʴ ʘʢʪʠʚʽʟʫʚʘʪʠ 

ʥʘʚʯʘʣʴʥʦïʧʽʟʥʘʚʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ  ̔ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʾʭʥʴʦʾ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʟʘ ʨʘʭʫʥʦʢ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦï

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʘ ʩʫʯʘʩʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʦʢʨʝʩʣʝʥʠʭ ʚʠʱʝ ʧʨʦʙʣʝʤ, ʾ ʭ ʥʝʜʦʩʪʘʪʥʷ ʨʦʟʨʦʙʣʝʥʽʩʪʴ ʫ 

ʧʨʘʢʪʠʮʽ ʥʘʚʯʘʥʥʷ ʚ ʧʝʜʘʛʦʛʽʯʥʠʭ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʫʤʦʚʠʣʘ ʚʠʙʽʨ ʪʝʤʠ 

ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ: çʂʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʘ ʤʝʪʦʜʠʯʥʘ 

ʩʠʩʪʝʤʘ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷè. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʠʩʝʨʪʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʤʘʪʠʯʥʦʛʦ ʧʣʘʥʫ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ɯʥʩʪʠʪʫʪʫ ʽʥʬʦʨʤʘʪʠʢʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ, ʘ ʪʘʢʦʞ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʝ ʟ ʪʝʤʦʶ 

ʥʘʫʢʦʚʦïʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ çʂʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʽ ʤʝʪʦʜʠʯʥʽ ʩʠʩʪʝʤʠ 

ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʦïʤʘʪʝʤʘʪʠʯʥʠʭ ʪʘ ʽʥʬʦʨʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʫ ʧʝʜʘʛʦʛʽʯʥʠʭ 
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ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭè (ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0111U000526). ʊʝʤʘ 

ʜʠʩʝʨʪʘʮʽʾ ʟʘʪʚʝʨʜʞʝʥʘ ʥʘ ʟʘʩʽʜʘʥʥ ̔ɺʯʝʥʦʾ ʨʘʜʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ̔ ʤʝʥʽ ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ (ʧʨʦʪʦʢʦʣ ̄ 6 ʚʽʜ 30 ʩʽʯʥʷ 2014 ʨʦʢʫ) ʪʘ 

ʫʟʛʦʜʞʝʥʘ ʥʘ ʟʘʩʽʜʘʥʥʽ ʙʶʨʦ ʄʽʞʚʽʜʦʤʯʦʾ ʨʘʜʠ ʧʨʠ ʅɸʇʅ ʋʢʨʘʾʥʠ ʟ 

ʢʦʦʨʜʠʥʘʮʽʾ ʜʦʩʣʽʜʞʝʥʴ ʫ ʛʘʣʫʟʽ ʦʩʚʽʪʠ, ʧʝʜʘʛʦʛʽʢʠ ̔  ʧʩʠʭʦʣʦʛʽʾ (ʧʨʦʪʦʢʦʣ ̄  1 

ʚʽʜ 28 ʩʽʯʥʷ 2020 ʨʦʢʫ). 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ̔ ʥʬʦʨʤʘʪʠʢʠ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʘ ʤʝʪʦʜʠʯʥʘ ʩʠʩʪʝʤʘ 

ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʫ 

ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʩʪʚʦʨʝʥʥʽ  ̔ʪʝʦʨʝʪʠʯʥʦʤʫ ʦʙˇʨʫʥʪʫʚʘʥʥʽ 

ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ 

ʧʝʨʝʚʽʨʮʽ ʾ ʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ɻʽʧʦʪʝʟʘ  ï ʚʧʨʦʚʘʜʞʝʥʥʷ ̔ ʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ 

ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ: 

¶ ʩʧʨʠʷʻ ʧʦʛʣʠʙʣʝʥʥʶ ʟʥʘʥʴ, ʚʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ ʩʪʫʜʝʥʪʽʚ ʩʪʦʩʦʚʥʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʢʠ ʚ ʩʚʦʾʡ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ 

ʜʦʩʪʫʧʫ ʜʦ ʚʩʝʩʚʽʪʥʴʦʾ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʝʨʝʞʽ Internet ʪʘ ʥʘ ʦʩʥʦʚʽ ʩʫʯʘʩʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ, ʘ ʪʘʢʦʞ ʽʥʪʝʨʝʩʫ ʜʦ ʥʘʚʯʘʣʴʥʦï

ʧʽʟʥʘʚʘʣʴʥʦʾ ʨʦʙʦʪʠ; 

¶ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʣʘʜʘʯʘʤ ʫʜʦʩʢʦʥʘʣʠʪʠ ʩʠʩʪʝʤʫ 

ʢʦʥʪʨʦʣʶ ʪʘ ʢʦʨʠʛʫʚʘʥʥʷ ʟʥʘʥʴ ʩʪʫʜʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; 

¶ ʟʘʙʝʟʧʝʯʫʻ ʤʦʪʠʚʘʮʽʶ ʥʘʚʯʘʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʠ  ̔ ʛʽʧʦʪʝʟʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʧʦʩʪʘʚʣʝʥʽ ʪʘʢʽ 

ʟʘʚʜʘʥʥʷ: 



7 

1) ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʩʠʭʦʣʦʛʦïʧʝʜʘʛʦʛʽʯʥʫ, ʥʘʫʢʦʚʫ ʪʘ ʥʘʫʢʦʚʦï

ʤʝʪʦʜʠʯʥʫ ʣʽʪʝʨʘʪʫʨʫ ʟ ʪʝʦʨʽʾ ʪʘ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʘ 

ʽʥʬʦʨʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʟʦʢʨʝʤʘ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ; 

2) ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʧʦʨʽʚʥʷʪʠ ʚʽʪʯʠʟʥʷʥʫ ʪʘ ʟʘʨʫʙʞ̔ʥʫ ʧʨʘʢʪʠʢʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ; 

3) ʚʠʚʯʠʪʠ  ̔ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʫʯʘʩʥʠʡ ʩʪʘʥ  ̔ʪʝʥʜʝʥʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʧ̔ʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ; 

4) ʜʦʩʣʽʜʠʪʠ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟ 

ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ; 

5) ʫʪʦʯʥʠʪʠ ʪʘ ʘʧʨʦʙʫʚʘʪʠ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʢʦʤʧôʶʪʝʨʥʦï

ʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ; 

6) ʚʠʟʥʘʯʠʪʠ ʢʨʠʪʝʨʽʾ ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʥʴ ʪʘ ʚʤʽʥʴ ʩʪʫʜʝʥʪʽʚ ʟ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʧʦʢʘʟʥʠʢʠ ʨʽʚʥʽʚ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʩʠʩʪʝʤʠ 

ʚʽʜʧʦʚʽʜʥʦʾ ʬʘʭʦʚʦʾ ʦʙʽʟʥʘʥʦʩʪʽ; 

7) ʨʦʟʨʦʙʠʪʠ ʜʠʩʪʘʥʮʽʡʥʠʡ ʢʫʨʩ ñʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷò ʜʣʷ 

ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ; 

8) ʧʨʦʚʝʩʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʧʝʨʝʚʽʨʢʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ̔  ʟʜʽʡʩʥʠʪʠ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʥʘʚʯʘʣʴʥʦïʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʋ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ çʇʩʠʭʦʣʦʛʦïʧʝʜʘʛʦʛʽʯʥʽ ʦʩʥʦʚʠ ʢʦʤʧ'ʶʪʝʨʥʦï

ʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠè ʨʦʟʛʣʷʥʫʪʽ ʧʩʠʭʦʣʦʛʦïʧʝʜʘʛʦʛʽʯʥʽ ʦʩʥʦʚʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʷʢ ʟʘʩʦʙʫ 

ʧʽʜʚʠʱʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʥʘʚʯʘʣʴʥʦïʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ̔ ʥʬʦʨʤʘʪʠʢʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʡ ʘʥʘʣʽʟ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʜʠʩʮʠʧʣʽʥ, ʥʘ ʷʢʽ 
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ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʧʠʨʘʻʪʴʩ ̫ ʥʘʚʯʘʥʥʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʟ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʧʦʢʘʟʘʥʘ ʚʘʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚ'ʷʟʢʽʚ 

ʽʥʬʦʨʤʘʪʠʯʥʠʭ, ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʟ ʤʘʪʝʤʘʪʠʯʥʠʤ ʧʨʦʛʨʘʤʫʚʘʥʥʷʤ. 

ɺʠʢʦʥʘʥʦ ʘʥʘʣʽʟ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ 

ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ʋ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʽ çʂʦʤʧʦʥʝʥʪʠ ʢʦʤʧ'ʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦ ʾ

ʩʠʩʪʝʤʘ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠè ʜʦʩʣʽʜʞʝʥʦ ʤʝʪʦʜʠʯʥʽ ʘʩʧʝʢʪʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. 

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʢʫʣʴʪʫʨʥʠʭ  ̔ ʧʨʦʬʝʩʽʡʥʠʭ ʟʥʘʥʴ  ̔ ʫʤʽʥʴ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ̔ ʥʬʦʨʤʘʪʠʢʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ çʄʘʪʝʤʘʪʠʯʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷè. 

ʈʦʟʨʦʙʣʝʥʦ ʪʘ ʥʘʫʢʦʚʦ ʦʙʛʨʫʥʪʦʚʘʥʦ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʢʦʤʧ'ʶʪʝʨʥʦï

ʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʥʝʦʙʭʽʜʥʠʭ ʷʢ ʚ ʧʨʦʮʝʩʽ ʧʨʦʬʝʩʽʡʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʫ ʟʘʢʣʘʜʽ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʪʘʢ  ̔ʚ ʧʨʦʮʝʩʽ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʘʤʦʦʩʚʽʪʠ ʪʘ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ. 

ʋ ʪʨʝʪʴʦʤʫ ʨʦʟʜʽʣʽ çʈʝʘʣʽʟʘʮʽʷ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ 

ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ̔  ʧʝʨʝʚʽʨʢʘ ʾ ʾ ʝʬʝʢʪʠʚʥʦʩʪʽè 

ʚʠʩʚʽʪʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʜʘʥʦ ʘʥʘʣʽʟ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʘʧʨʦʙʦʚʘʥʦ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʢʦʤʧôʶʪʝʨʥʦï

ʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ɦ ʦ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʽʚ ʬʘʭʦʚʠʭ ʟʥʘʥʴ ̔  

ʚʤʽʥʴ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ.  

ɼʦʩʣʽʜʞʝʥʦ ʩʪʘʥ ʩʠʩʪʝʤʠ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ 

ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʟ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʫ ʧʝʜʘʛʦʛʽʯʥʽʡ ʥʘʫʮʽ ʪʘ 
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ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ IIIïIV ʨʽʚʥʽʚ 

ʘʢʨʝʜʠʪʘʮʽʾ.  

ɺʠʟʥʘʯʝʥʦ ʢʨʠʪʝʨʽʾ ʦʮʽʥʶʚʘʥʥʷ ʜʦʩʷʛʥʫʪʠʭ ʨʽʚʥʽʚ ʟʥʘʥʴ ʪʘ ʚʤʽʥʴ 

ʩʪʫʜʝʥʪʽʚ ʟ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʧʦʢʘʟʥʠʢʠ ʨʽʚʥʽʚ ʩʬʦʨʤʦʚʘʥʦʩʪʽ 

ʫ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ̔ ʥʬʦʨʤʘʪʠʢʠ ʩʠʩʪʝʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʬʘʭʦʚʦʾ ʦʙʽʟʥʘʥʦʩʪʽ.  

ʂʣʶʯʦʚ ̔ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʜʣʷ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʟ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʢʦʤʧôʶʪʝʨʥʦï

ʦʨʽʻʥʪʦʚʘʥʘ ʤʝʪʦʜʠʯʥʘ ʩʠʩʪʝʤʘ ʥʘʚʯʘʥʥʷ, ʣʽʥʽʡʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, 

ʮʽʣʦʯʠʩʝʣʴʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʝʣʝʤʝʥʪʠ ʪʝʦʨʽʾ ̔ ʛʦʨ, ʥʝʣʽʥʽʡʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, 

ʩʪʦʭʘʩʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʜʠʥʘʤʽʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ.  

ʇʋɹʃɯʂɸʎɯɰ ɸɺʊʆʈɸ ɿɸ ʊɽʄʆʖ ʅɸʋʂʆɺʆɰ ʈʆɹʆʊʀ 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʚ ̫ ʢʠʭ ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʦʩʥʦʚʥʠʡ ʟʤʽʩʪ ʨʦʙʦʪʠ  

ʉʪʘʪʪʽ ʫ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ, ʚʢʣʶʯʝʥʠʭ ʜʦ ʧʝʨʝʣʽʢʫ ʥʘʫʢʦʚʠʭ  

ʬʘʭʦʚʠʭ ʚʠʜʘʥʴ ʋʢʨʘʾʥʠ 

1. ɯʚʘʱʝʥʢʦ ɸ.ɸ. ʇʦʟʘʢʣʘʩʥʘ ʨʦʙʦʪʘ ʟ ʽʥʬʦʨʤʘʪʠʢʠ ʫ ʰʢʦʣʽ. ʅʘʫʢʦʚʠʡ 

ʯʘʩʦʧʠʩ ʅʇʋ ̔ ʤʝʥʽ ʄ.ʇ. ɼʨʘʛʦʤʘʥʦʚʘ. ʉʝʨʽʷ ̄ 2. ʂʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʽ 

ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ. 2012. ̄  13 (20). ʉ.204ï209. 

2. ɯʚʘʱʝʥʢʦ ɸ.ɸ. ʂʦʤʧ'ʶʪʝʨʥʝ ʘʜʘʧʪʠʚʥʝ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʫʤʦʚʠ ʡʦʛʦ 

ʨʝʘʣʽʟʘʮʽʾ. ɺʽʩʥʠʢ. ʊʝʩʪʫʚʘʥʥ ̫̔  ʤʦʥʽʪʦʨʠʥʛ ʚ ʦʩʚʽʪʽ. 2013. ̄ 3ï4. ʉ. 19ï21. 

3. ɯʚʘʱʝʥʢʦ ɸ.ɸ. ɺʦʡʪʦʚʠʯ ɯ.ʉ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʜʘʧʪʠʚʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʚ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ. ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ 

ɺʠʥʥʠʯʝʥʢʘ. ʉʝʨʽʷ: ʇʨʦʙʣʝʤʠ ʤʝʪʦʜʠʢʠ ʬʽʟʠʢʦïʤʘʪʝʤʘʪʠʯʥʦʾ  ̔

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ: ʈɺɺ ʂɼʇʋ ʽʤ. ɺ. ɺʠʥʥʠʯʝʥʢʘ. 2014. 

ɺʠʧ. 6(2). ʉ. 3ï8. (ɸʚʪʦʨʩʴʢʠʡ ʚʥʝʩʦʢ: ʦʢʨʝʤʽ ʩʢʣʘʜʦʚʽ ʟʤʽʩʪʫ, ʧʨʠʢʣʘʜʠ). 

4. ɯʚʘʱʝʥʢʦ ɸ.ɸ. ʂʦʤʧ'ʶʪʝʨʠʟʦʚʘʥʝ ʤʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ɯʥʬʦʨʤʘʪʠʢʘ ʪʘ ̔ ʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ: ʥʘʫʢ.ïʤʝʪʦʜ. 

ʞʫʨʥʘʣ. 2014. ̄  3. ʉ. 60ï67. 
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5. ɯʱʫʢ ɸ.ɸ. ʂʦʤʧôʶʪʝʨʠʟʦʚʘʥʝ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʜʠʩʢʨʝʪʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʞʘʜʽʙʥʠʭ ʘʣʛʦʨʠʪʤʽʚ. ɯʥʬʦʨʤʘʪʠʢʘ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ: ʥʘʫʢ.ïʤʝʪʦʜ. ʞʫʨʥʘʣ. 2015. ̄  

5ï6. ʉ. 30ï37. 

6. ɯʱʫʢ ɸ.ɸ. ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ ʪʘ ʢʦʤʧôʶʪʝʨʠʟʦʚʘʥʝ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ 

ʪʝʦʨʽʾ ̔ ʛʦʨ. ɽʣʝʢʪʨʦʥʽʢʘ ʪʘ ̔ ʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ 

ʃʴʚʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ. ISSN Online: 

2224ï087X, 2015. ˉ5. ʉ. 137ï150. URL: http://www.irbisïnbuv.gov.ua/cgiï

bin/irbis_nbuv/cgiirbis_64.exe?C21COM=2&I21DBN=UJRN&P21DBN=UJRN&

IMAGE_FILE_DOWNLOAD=1&Image_file_name=PDF/Telt_2015_5_17.pdf 

(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 27.11.2020). 

7. ɯʱʫʢ ɸ.ɸ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʘ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʜʝʷʢʠʭ ʟʘʜʘʯ ʦʧʪʠʤʽʟʘʮʽʾ. ʅʘʫʢʦʚʠʡ ʯʘʩʦʧʠʩ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ̔ ʤʝʥʽ ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ. ʉʝʨʽʷ 2: ʂʦʤʧôʶʪʝʨʥʦï

ʦʨʽʻʥʪʦʚʘʥʽ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ, 2016. ɺʠʧ. 18 (25). ʉ. 127ï139.  

8. ɹʽʣʷʡ ʖ.ʇ. ɯʱʫʢ ɸ.ɸ. ɼʝʷʢʽ ʤʝʪʦʜʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ 

ʩʪʦʭʘʩʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʅʘʫʢʦʚʠʡ ʯʘʩʦʧʠʩ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ. ʉʝʨʽʷ ˉ2: 

ʂʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʽ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ. 2017. ˉ19 (26). ʉ. 207ï214. 

(ɸʚʪʦʨʩʴʢʠʡ ʚʥʝʩʦʢ: ̔ ʜʝʷ, ʦʢʨʝʤʽ ʩʢʣʘʜʦʚʽ ʟʤʽʩʪʫ, ʧʨʠʢʣʘʜʠ). 

9. ɯʱʫʢ ɸ.ɸ. ʈʦʟʚôʷʟʫʚʘʥʥʷ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʠʭ ʟʘʜʘʯ ʦʧʪʠʤʽʟʘʮʽʾ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʘ. ʅʘʫʢʦʚʠʡ ʯʘʩʦʧʠʩ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ. ʉʝʨʽʷ 2: ʂʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʽ 

ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ, 2019. ɺʠʧ. 21 (28). ʉ. 55ï63. 

ʇʫʙʣʽʢʘʮʽʾ ʫ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ, ̫ ʢʽ ʚʢʣʶʯʝʥʦ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ 

ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ ʜʘʥʠʭ: 

1. ɯʚʘʱʝʥʢʦ ɸ. ɸ. ʈʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʤʧôʶʪʝʨʘ. ʂʦʤʧ'ʶʪʝʨ ʫ h ʢʦʣʽ ʪʘ ʩʽʤ'ʾ. 2015. ̄  2. ʉ. 25ï30.  

http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?C21COM=2&I21DBN=UJRN&P21DBN=UJRN&IMAGE_FILE_DOWNLOAD=1&Image_file_name=PDF/Telt_2015_5_17.pdf
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?C21COM=2&I21DBN=UJRN&P21DBN=UJRN&IMAGE_FILE_DOWNLOAD=1&Image_file_name=PDF/Telt_2015_5_17.pdf
http://www.irbis-nbuv.gov.ua/cgi-bin/irbis_nbuv/cgiirbis_64.exe?C21COM=2&I21DBN=UJRN&P21DBN=UJRN&IMAGE_FILE_DOWNLOAD=1&Image_file_name=PDF/Telt_2015_5_17.pdf


11 

2. ɯʱʫʢ ɸ. ɸ. ʈʦʟʚôʷʟʫʚʘʥʥʷ ʜʝʷʢʠʭ ʟʘʜʘʯ ʦʧʪʠʤʽʟʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʤʧôʶʪʝʨʘ. ɺʽʩʥʠʢ ʏʝʨʢʘʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʉʝʨʽʷ: ʇʝʜʘʛʦʛʽʯʥʽ ʥʘʫʢʠ: ʟʙ. 

ʥʘʫʢ. ʧʨʘʮʴ. ʏʝʨʢʘʩʠ: ɺʠʜïʚʦ ʏʅʋ ̔ ʤ. ɹ. ʍʤʝʣʴʥʠʮʴʢʦʛʦ, 2016. ɺʠʧ. 11. ʉ. 76ï

83. 

ʇʫʙʣʽʢʘʮʽʾ, ʯʝʨʝʟ ̫ ʢʽ ʟʘʩʚʽʜʯʫʻʪʴʩʷ ʘʧʨʦʙʘʮʽʷ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ: 

1. ɯʚʘʱʝʥʢʦ ɸ. ɸ. ɸʣʛʦʨʠʪʤʽʟʘʮʽʷ ̫ ʢ ʦʜʠʥ ʽʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʰʣʷʭʽʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʆʩʥʦʚʠ ʧʝʜʘʛʦʛʽʢʠ ʚʠʱʦʾ ʰʢʦʣʠ 

ʜʣʷ ʘʩʧʽʨʘʥʪʽʚ: ʟʙʽʨʥʠʢ ʧʨʘʮʴ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʩʝʤʽʥʘʨʫ. ʂʠʾʚ: ʅʇʋ 

ʽʤ. ʄ.ʇ. ɼʨʘʛʦʤʘʥʦʚʘ, 2014. ʉ. 112ï118. 

2. ɯʚʘʱʝʥʢʦ ɸ. ɸ., ʊʚʝʨʜʦʭʣʽʙ ɯ. ɸ. ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʨʦʟʚʠʪʢʫ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ. ʅʘʫʢʘ, ʦʩʚʽʪʘ, 

ʩʫʩʧʽʣʴʩʪʚʦ ʦʯʠʤʘ ʤʦʣʦʜʠʭ. ʏʘʩʪʠʥʘ 1. ʇʩʠʭʦʣʦʛʦïʧʝʜʘʛʦʛʽʯʥʠʡ ʥʘʧʨʷʤ: 

ʤʘʪʝʨʽʘʣʠ ɯɯɯ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦïʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (ʤ. ʈʽʚʥʝ19ï20 

ʪʨʘʚʥʷ, 2010 ʨʦʢʫ). ʈʽʚʥʝ: ʈɺɺ ʈɼɻʋ, 2010. ʉ. 58ï60. (ɸʚʪʦʨʩʴʢʠʡ ʚʥʝʩʦʢ: 

ʦʢʨʝʤʽ ʩʢʣʘʜʦʚʽ ʟʤʽʩʪʫ). 

3. ɯʚʘʱʝʥʢʦ ɸ. ɸ., ʉʝʨʛʽʻʥʢʦ ɺ. ʇ. ɼʝʷʢʽ ʘʩʧʝʢʪʠ ʢʦʤʧôʶʪʝʨʥʦï

ʘʜʘʧʪʠʚʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʟ ʽʥʬʦʨʤʘʪʠʢʠ. ʄʘʪʝʨʽʘʣʠ ʥʘʫʢʦʚʦïʧʨʘʢʪʠʯʥʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ, ʧʨʠʩʚʷʯʝʥʦʾ 80ïʨʽʯʯʶ ʬʽʟʠʢʦïʤʘʪʝʤʘʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺ. 

ɺʠʥʥʠʯʝʥʢʘ (ʤ. ʂʽʨʦʚʦʛʨʘʜ, 26 ʣʠʩʪʦʧʘʜʘ 2010 ʨʦʢʫ). ʂʽʨʦʚʦʛʨʘʜ: ʈɺɺ ʂɼʇʋ 

ʽʤ. ɺ. ɺʠʥʥʠʯʝʥʢʘ, 2019. ʉ. 45ï49. (ɸʚʪʦʨʩʴʢʠʡ ʚʥʝʩʦʢ: ʽʜʝʷ, ʦʢʨʝʤʽ ʩʢʣʘʜʦʚʽ 

ʟʤʽʩʪʫ). 

4. ɯʚʘʱʝʥʢʦ ɸ. ɸ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʦʨʽʾ ʪʝʩʪʫʚʘʥʥʷ ïIRT ʚ ʘʜʘʧʪʠʚʥʦʤʫ 

ʪʝʩʪʫʚʘʥʥʽ. ʆʩʚʽʪʘ ʪʘ ʥʘʫʢʘ ʫ ʚʠʤʽʨʘʭ XXI ʩʪʦʣʽʪʪʷ: ʤʘʪʝʨʽʘʣʠ ʩʪʫʜʝʥʪʩʴʢʦʾ 

ʟʚʽʪʥʦïʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (ʤ. ʂʠʾʚ, 19ï20 ʢʚʽʪʥʷ 2011 ʨʦʢʫ). ʂʠʾʚ: ʅʇʋ ̔ ʤ. 

ʄ.ʇ. ɼʨʘʛʦʤʘʥʦʚʘ, 2011. ʉ. 39ï43. 

5. ɯʚʘʱʝʥʢʦ ɸ. ɸ., ʊʚʝʨʜʦʭʣʽʙ ɯ. ɸ. ʈʦʟʚôʷʟʫʚʘʥʥʷ ʣʦʛʽʯʥʠʭ ʟʘʜʘʯ 

ʤʦʚʦʁ ʣʦʛʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʇʨʦʣʦʛ. ʅʘʫʢʘ, ʦʩʚʽʪʘ, ʩʫʩʧʽʣʴʩʪʚʦ ʦʯʠʤʘ 

ʤʦʣʦʜʠʭ ʏʘʩʪʠʥʘ 2. ʇʨʠʨʦʜʥʠʯʦïʤʘʪʝʤʘʪʠʯʥʠʡ, ʩʫʩʧʽʣʴʥʦïʛʫʤʘʥʽʪʘʨʥʠʡ ʪʘ 
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ʝʢʦʥʦʤʽʯʥʠʡ ʥʘʧʨʷʤʠ: ʤʘʪʝʨʽʘʣʠ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦïʧʨʘʢʪʠʯʥʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ ʥʘʫʢʦʚʮʽʚ (ʤ. ʈʽʚʥʝ18ï19 ʢʚʽʪʥʷ 2012 ʨʦʢʫ). 

ʈʽʚʥʝ: ʈɺɺ ʈɼɻʋ, 2012. ʉ.57ï60. (ɸʚʪʦʨʩʴʢʠʡ ʚʥʝʩʦʢ: ʦʢʨʝʤʽ ʩʢʣʘʜʦʚʽ ʟʤʽʩʪʫ, 

ʧʨʠʢʣʘʜʠ). 

6. ɯʚʘʱʝʥʢʦ ɸ. ɸ. ʈʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʂʦʤʧôʶʪʝʨʥʦï

ʦʨʽʻʥʪʦʚʘʥʽ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʧʨʠʨʦʜʥʠʯʦïʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ: 

ʤʘʪʝʨʽʘʣʠ ʄʽʞʥʘʨʦʜʥʦʛʦ ʥʘʫʢʦʚʦïʧʨʘʢʪʠʯʥʦʛʦ ʩʝʤʽʥʘʨʫ (ʤ. ʂʠʾʚ, 

28.10.2014 ʨ.). ʂʠʾʚ: ʅʇʋ ̔ ʤ. ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ, 2014. ʉ. 88ï90. 

7. ɯʚʘʱʝʥʢʦ ɸ. ɸ. ʂʦʤʧôʶʪʝʨʠʟʦʚʘʥʝ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʪʝʦʨʽʾ ʽʛʦʨ. 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʘ ʤʦʜʝʣʶʁʯʽ ʪʝʭʥʦʣʦʛʽʾ (ɯʄʊï2015). ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʪʘ h ʣʷʭʠ 

ʨʦʟʚʠʪʢʫ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ 

ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ: ʤʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦïʧʨʘʢʪʠʯʥʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ (ʤ. ʏʝʨʢʘʩʠ, 28ï30 ʪʨʘʚʥʷ 2015 ʨ.). ʏʝʨʢʘʩʠ: ʏʅʋ 

ʽʤ. ɹ. ʍʤʝʣʴʥʠʮʴʢʦʛʦ, 2015. ʉ. 21ï22. 

8. ɯʱʫʢ ɸ. ɸ. ʂʦʤʧôʶʪʝʨʠʟʦʚʘʥʝ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʦʧʪʠʤʽʟʘʮʽʾ. 

ʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ  ̔ ʥʘʫʢʠ ʚ ʽʥʪʝʨʜʠʩʮʠʧʣʽʥʘʨʥʦʤʫ 

ʢʦʥʪʝʢʩʪʽ:ʤʘʪʝʨʽʘʣʠ ɯïʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦïʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

(ʏʝʥʩʪʦʭʦʚʘ ï ʋʞʛʦʨʦʜ ï ɼʨʦʛʦʙʠʯ, 19ï20 ʣʠʩʪʦʧʘʜʘ 2015 ʨ.). ʏʝʥʩʪʦʭʦʚʘ ï 

ʋʞʛʦʨʦʜ ï ɼʨʦʛʦʙʠʯ: ʇʦʩʚʽʪ, 2015. ʉ. 202ï205. 

9. ɯʱʫʢ ɸ. ɸ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʘ ʚ ʧʨʦʮʝʩʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʞʘʜʽʙʥʠʭ ʘʣʛʦʨʠʪʤʽʚ. ʉʫʯʘʩʥʽ 

ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ  ̔ ʥʘʫʢʠ ʚ ʽʥʪʝʨʜʠʩʮʠʧʣʽʥʘʨʥʦʤʫ ʢʦʥʪʝʢʩʪʽ: 

ʤʘʪʝʨʽʘʣʠ ɯɯïʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦïʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (ʏʝʥʩʪʦʭʦʚʘ ï 

ʋʞʛʦʨʦʜ ï ɼʨʦʛʦʙʠʯ, 24ï25 ʙʝʨʝʟʥʷ 2016 ʨ.). ʏʝʥʩʪʦʭʦʚʘ ï ʋʞʛʦʨʦʜ ï 

ɼʨʦʛʦʙʠʯ: ʇʦʩʚʽʪ, 2016. ʉ. 85ï87. 

10. ɯʱʫʢ ɸ. ɸ. ɺʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥ ̔ ʟʘʜʘʯ ʟ 

ʧʘʨʘʤʝʪʨʘʤʠ. ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʩʚʽʪʽ, ʥʘʫʮʽ  ̔ʪʝʭʥʽʮʽ: ʤʘʪʝʨʽʘʣʠ ɯɯɯï

 ̫ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦïʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (ɯʊʆʅï2016, ʤ. ʏʝʨʢʘʩʠ, 12ï

14 ʪʨʘʚʥʷ 2016 ʨ.). ʏʝʨʢʘʩʠ: ʏɼʊʋ, 2016. ʉ. 173ï175.  
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11. ɯʱʫʢ ɸ. ɸ. ʈʦʟʚ'ʷʟʫʚʘʥʥʷ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʠʭ ʟʘʜʘʯ ʦʧʪʠʤʽʟʘʮʽʾ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ̔ ʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʩʚʽʪʽ  ̔ʥʘʫʮʽ: ʤʘʪʝʨʽʘʣʠ ɯɯ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ɯʥʪʝʨʥʝʪï

ʢʦʥʬʝʨʝʥʮʽʾ (ʤ. ʋʤʘʥʴ, 27ï28 ʙʝʨʝʟʥʷ 2019 ʨʦʢʫ). ʋʤʘʥʴ: ɺʽʟʘʚʽ, 2019. ʉ. 63ï

68. 

ANNOTATION 

Ishchuk A.A. Computerïoriented methodical system of teaching future IT 

teachers of mathematical programming.  

Dissertation for the Candidate degree in pedagogical science, specialty 

13.00.02 ï theory and methods of teaching (Computer Science). ï National 

Pedagogical Dragomanov University. ï Kyiv,  2021.  

The current state of the world and domestic education systems is characterized 

as a crisis that is associated with crisis phenomena in many areas of socioïeconomic 

life of society. 

At the same time, the rapid development of science and technology, the 

processes of globalization, informatization and intellectualization of modern society 

put more stringent requirements to train new generation specialists with higher 

education. Therefore, the education system is in a difficult  situation, when it  is 

necessary to train specialists with a high level of professional awareness and creative 

abilities in less and less favorable conditions. Nowadays, there is a tendency of 

reducing the level of specialtiesô training, including pedagogical ones. Such 

tendencies are inherent not only in higher education of Ukraine, but they are 

characteristic of the world educational space in one way or another and they are of 

concern to the professional community of all countries.  

Radical changes in the civilizational dynamics of the world at the turn of XX 

and XXI  centuries are characterized by an avalanche of acquired knowledge and 

their dominance in all spheres of human life, largely due to the unprecedented 

growth of information technology in all aspects of human life. Modern society has 

a difficult  task for education: to prepare a specialist who has not only a certain 

amount of knowledge, but also capable of continuous selfïimprovement, selfï
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education and adaptation to new requirements. That is why according to the National 

Doctrine of Education Development in the XXI  century and in the decree of the 

President of Ukraine "On the national strategy for the development of education in 

Ukraine until 2021". (  ̄ 344/2013), it  is noted that the priority of educational 

development is the introduction of modern information and communication 

technologies, which ensure the improvement of the educational process, 

accessibility and effectiveness of education, preparation of the younger generation 

for life in the information society. 

With the development of civilization, the role of mathematics and its methods 

in the knowledge of the universe is constantly rising, the integration of mathematics 

with other sciences is becoming deeper. Mathematical methods today are a powerful 

tool for solving complex problems that arise in various spheres of human activity; 

there is a gradual process of mathematization of science and practice. 

Among the ways to overcome the problems that exist today in higher 

mathematics education, a key place belongs to the intensification of educational and 

cognitive activities of students in the teaching of mathematical disciplines through 

the widespread use of pedagogical and information and communication 

technologies. After all, the scientific and technical and economic potential of the 

state significantly depends on the scale and efficient use of the modern information 

and communication technologies.  

One of the urgent problems of higher education is the creation of an effective 

system of teaching, implementation and application of modern information 

technologies in the educational process. After all, among all the disciplines of the 

Pedagogical University of physicalïmathematical and information specialties, a 

special place belongs to the course of higher mathematics, the study of which forms 

a scientific worldview, understanding the essence of applied problems, allows you 

to master the basics of applied mathematics, including mathematical programming. 

The use of modern information and communication technologies in teaching 

saves students time from routine calculations, increases the time to think about 
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algorithms for solving problems, setting problems and building appropriate 

mathematical models, presenting the results in the most convenient form. 

Solving problems with the help of a computer, including mathematical 

programming ones, not only deprives students (future teachers of computer science) 

the ability to solve mathematical problems, but on the contrary, can significantly 

deepen them. Despite the focus on serious mathematical calculations, information 

and communication technologies can be useful to a wide range of users: students 

and teachers, engineers, graduate students, scientists. Their development in 

educational institutions allows to talk about the integration into the world education 

system and about a serious increase in the role of basic computer science and 

mathematics education. 

The level of mathematical and computer training of future IT teachers should 

promote the creation and implementation of new computerïoriented pedagogical 

technologies for teaching mathematics, to form a theoretical basis for professional 

activity. 

The educational process in a modern institution of higher pedagogical 

education is a large and complex system. Its further development and introduction 

into the educational process of innovative learning technologies, in particular 

information and communication technologies, requires a detailed study, as 

increasing of the level of knowledge of future IT teachers of mathematical 

programming, intensifying their learning and cognitive activities and overcoming 

various learning problems are in the creation and implementation of the soïcalled 

computerïoriented methodological system of mathematical programming teaching 

in the educational process.  

Thus, the problem of development, scientific substantiation and experimental 

verification of the efficiency of the computerïoriented methodical system of 

mathematical programming teaching in institutions of higher pedagogical education 

is relevant, the use of which will  allow to intensify the educational and cognitive 

activities of students and increase the level of their mathematical training through 
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the widespread usage of information and communication and modern pedagogical 

technologies.  

The urgency of the above problems, their lack of detail in the practice of 

teaching in pedagogical institutions of higher education led to the choice of the topic 

of dissertation research: "Computerïoriented methodological system of teaching 

future IT teachers of mathematics programming." 

 Connection of work  with  scientific programs, plans, topics.  

The dissertation research was performed in accordance with the thematic plan 

of scientific researches of the Institute of Informatics of the National Pedagogical 

University named after MP Drahomanov, and also is closely connected with the 

theme of research work çComputerïoriented methodical systems of teaching 

physical, mathematical and computer science disciplines in pedagogical educational 

institutions "(state registration number 0111U000526). The topic of the dissertation 

was approved at the meeting of the Academic Council of the National Pedagogical 

University named after MP Drahomanov (protocol ̄ 6 January 30, 2014) and agreed 

at a meeting of the Bureau of the Interdepartmental Council at the National Academy 

of Pedagogical sciences of Ukraine for coordination of researches in the field of 

education, pedagogy and psychology January 28, 2020).  

The object of research is the process of teaching mathematical programming 

to future teachers of computer science in institutions of higher pedagogical 

education. 

The subject of the research is a computerïoriented methodical system of 

teaching future IT teachers of mathematical programming in institutions of higher 

pedagogical education. 

The purpose of the research is to create and theoretically substantiate a 

computerïoriented methodical system of teaching mathematical programming to 

future computer science teachers and experimentally test its effectiveness. 

Hypothesis ï the introduction of information and communication 

technologies in the process of teaching mathematical programming to future 

teachers of computer science: 
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Å contributes to the deepening of knowledge, skills and abilities of students 

regarding the use of mathematical methods in their practical activities through access 

to the global computer network Internet and on the basis of modern information 

technology and the interest in educational and cognitive work; 

Å provides an opportunity for teachers to improve the system of control and 

adjustment of students' knowledge based on the use of information and 

communication technologies; 

Å provides motivation for learning the theoretical foundations of mathematical 

programming. 

In accordance with the purpose and hypothesis of the study, the following 

tasks were set: 

1) to analyze the philosophical, psychologicalïpedagogical, scientific and 

scientificïmethodical literature on the theory and methods of teaching mathematical 

and computer science disciplines, in particular mathematical programming; 

2) to analyze and compare domestic and foreign practice of using information 

and communication technologies in the process of teaching mathematical 

programming in institutions of higher pedagogical education; 

3) to study and analyze the current state and trends in the use of mathematical 

programming in the training of future teachers of computer science; 

4) to clarify the main components of the computerïoriented methodological 

system of training future IT teachers of mathematical programming; 

5) to investigate interdisciplinary connections of mathematical programming 

with mathematical disciplines; 

6) to carry out experimental check of efficiency of the developed components 

of computerïoriented methodical system of training of future IT teachers of 

mathematical programming and to carry out the implementation of the developed 

educational and methodical materials; 

7) to develop a distance course "Mathematical programming" for the training 

of future teachers of computer science;  
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8) check the effectiveness of computerïbased methodological system of 

teaching mathematical programming to future teachers of computer science. 

The first section "Psychological and pedagogical foundations of computerï

oriented methodological system of teaching mathematical programming to future IT 

teachers" considers the psychological and pedagogical foundations of information 

and communication technologies as a means of increasing the motivation of 

educational and cognitive activities in teaching future IT teachers of mathematical 

programming. 

The analysis of educational programs of disciplines presents the importance 

of realization of interdisciplinary links between computer science, mathematical 

disciplines and mathematical programming. The analysis of software used in the 

process of learning mathematical programming is performed. 

The second section "Components of computerïoriented methodological 

system of teaching mathematical programming to future teachers of computer 

science" explores the methodological aspects of teaching mathematical 

programming using modern information and communication technologies. 

To form the general cultural and professional knowledge, skills of future 

computer science teachers, the course "Mathematical Programming" is offered. 

The main components of the computerïoriented methodical system of training 

future IT teachers of mathematical programming, which are necessary in the process 

of professional training in higher pedagogical educational institution and in the 

process of future professional pedagogical activity, selfïeducation and selfï

improvement are developed and scientifically substantiated. 

The third section "Implementation of computerïbased methodological system 

of teaching mathematical programming and testing the effectiveness of its use" 

highlights the features of the experimental part of pedagogical research, gives an 

analysis of its results.  

The main components of the computerïoriented methodical system of 

teaching future IT teachers of mathematical programming have been experimentally 



19 

tested, it  helps to increase the levels of professional knowledge and skills of future 

teachers. 

The state of training system of future IT teachers for use the modern 

information and communication technologies for solving mathematical 

programming problems in pedagogical science and practical activities of higher 

pedagogical educational institutions of IIIïIV levels of accreditation is studied. 

The criteria for assessing the achieved levels of knowledge and skills of 

students in mathematical programming and indicators of the levels of formation of 

future IT teachersô system of relevant professional knowledge are determined. 

Keywords: mathematical programming, software for solving mathematical 

programming problems, computerïoriented methodical system of teaching, linear 

programming, integer programming, elements of game theory, nonlinear 

programming, stochastic programming, dynamic programming. 
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ 

ɯʂʊ ï ̔ ʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʂʆʄʉʅ ï ʢʦʤʧ'ʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʘ ʤʝʪʦʜʠʯʥʘ ʩʠʩʪʝʤʘ ʥʘʚʯʘʥʥʷ 

ʉʂʄ ï ʩʠʩʪʝʤʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ 

ɿɺʆ ï ʟʘʢʣʘʜ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʇʇɿ ï ʧʝʜʘʛʦʛʽʯʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ 

ʇɿʅʇ ï ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ ʥʘʚʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʇɿ ï ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 
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ɺʉʊʋʇ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʩʚʽʪʦʚʦʾ ʪʘ ʚʽʪʯʠʟʥʷʥʦʾ 

ʩʠʩʪʝʤ ʦʩʚʽʪʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʷʢ ʢʨʠʟʦʚʠʡ, ʱʦ ʧʦʚôʷʟʘʥʦ ʟ ʢʨʠʟʦʚʠʤʠ 

ʷʚʠʱʘʤʠ ʫ ʙʘʛʘʪʦɹʭ ʛʘʣʫʟʷʭ ʩʦʮʽʘʣʴʥʦïʝʢʦʥʦʤʽʯʥʦʛʦ ʞʠʪʪʷ ʩʫʩʧʽʣʴʩʪʚʘ. ʈʘʟʦʤ 

ʟ ʪʠʤ, ʙʫʨʭʣʠʚʠʡ ʨʦʟʚʠʪʦʢ ʥʘʫʢʠ ̔  ʪʝʭʥʽʢʠ, ʧʨʦʮʝʩʠ ʛʣʦʙʘʣʽʟʘʮʽʾ, ̔ ʥʬʦʨʤʘʪʠʟʘʮʽʾ 

ʪʘ ̔ ʥʪʝʣʝʢʪʫʘʣʽʟʘʮʽʾ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʚʠʩʫʚʘʶʪʴ ʙʽʣʴʰ ʞʦʨʩʪʢʽ ʚʠʤʦʛʠ ʜʦ 

ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʟ ʚʠʱʦʶ ʦʩʚʽʪʦʶ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ. ʊʦʤʫ ʩʠʩʪʝʤʘ ʦʩʚʽʪʠ 

ʦʧʠʥʠʣʘʩʴ ʫ ʩʢʣʘʜʥʽʡ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʟʘ ʚʩʝ ʤʝʥʰ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʥʝʦʙʭʽʜʥʦ 

ʛʦʪʫʚʘʪʠ ʬʘʭʽʚʮʽʚ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʪʘ ʟ 

ʪʚʦʨʯʠʤʠ ʟʜʽʙʥʦʩʪʷʤʠ. ʅʠʥʽ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʧʜ̔ʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ. ʊʘʢʽ ʪʝʥʜʝʥʮʽʾ 

ʧʨʠʪʘʤʘʥʥʽ ʥʝ ʪʽʣʴʢʠ ʚʠʱʽʡ ʦʩʚʽʪʽ ʋʢʨʘʾʥʠ, ʘ ʚ ʪʽʡ ʘʙʦ ̔ ʥʰʽʡ ʤʽʨʽ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ 

ʩʚʽʪʦʚʦʛʦ ʦʩʚʽʪʷʥʩʴʢʦʛʦ ʧʨʦʩʪʦʨʫ ʪʘ ʥʝʧʦʢʦʷʪʴ ʧʨʦʬʝʩʽʡʥʫ ʩʧʽʣʴʥʦʪʫ ʚʩʽʭ ʢʨʘʾʥ.  

ʈʘʜʠʢʘʣʴʥʽ ʟʤʽʥʠ ʚ ʮʠʚʽʣʽʟʘʮʽʡʥʽʡ ʜʠʥʘʤʽʮʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ ʥʘ 

ʨʫʙʝʞʽ XX  ̔  XXI  ʩʪʦʣʽʪʴ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʣʘʚʠʥʦʧʦʜʽʙʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʦʙʩʷʛʫ 

ʥʘʙʫʪʠʭ ʟʥʘʥ ɹʪʘ ʾ ʭ ʜʦʤʽʥʫʚʘʥʥʷʤ ʚ ʫʩʽʭ ʩʬʝʨʘʭ ʣʶʜʩʴʢʦʛʦ ʞʠʪʪʷ, ɦ ʦ ʚ ʟʥʘʯʥʽʡ 

ʤʽʨʽ ʧʦʚôʷʟʘʥʦ ʟ ʙʝʟʧʨʝʮʝʜʝʥʪʥʠʤ ʟʨʦʩʪʘʥʥʷʤ ʚʧʣʠʚʫ ʽʥʬʦʨʤʘʮʽʡʥʦï

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʚʩʽ ʩʪʦʨʦʥʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ʉʫʯʘʩʥʝ 

ʩʫʩʧʽʣʴʩʪʚʦ ʩʪʘʚʠʪʴ ʧʝʨʝʜ ʚʠʱʦʶ ʦʩʚʽʪʦʶ ʩʢʣʘʜʥʝ ʟʘʚʜʘʥʥʷ: ʧʽʜʛʦʪʫʚʘʪʠ 

ʬʘʭʽʚʮʷ, ʷʢʠʡ ʚʦʣʦʜʽʻ ʥʝ ʪʽʣʴʢʠ ʧʝʚʥʠʤ ʙʘʛʘʞʝʤ ʟʥʘʥʴ, ʘʣʝ ʡ ʟʜʘʪʥʦʛʦ ʜʦ 

ʧʦʩʪʽʡʥʦʛʦ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ, ʩʘʤʦʦʩʚʽʪʠ ʡ ʘʜʘʧʪʘʮʽʾ ʜʦ ʥʦʚʠʭ ʚʠʤʦʛ. ʉʘʤʝ 

ʪʦʤʫ ʟʛʽʜʥʦ ʅʘʮʽʦʥʘʣʴʥʦʾ ʜʦʢʪʨʠʥʠ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʫ ʍʍɯ ʩʪ. ʪʘ ʚ ʫʢʘʟʽ 

ʧʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ çʇʨʦ ʥʘʮʽʦʥʘʣʴʥʫ ʩʪʨʘʪʝʛʽʶ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʥʘ 

ʧʝʨʽʦʜ ʜʦ 2021 ʨ.è (  ̄344/2013) [3] ʟʘʟʥʘʯʝʥʦ, ɦ ʦ çʇʨʽʦʨʠʪʝʪʦʤ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ 

 ̒ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʯʘʣʴʥʦïʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ, ʜʦʩʪʫʧʥʽʩʪʴ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʩʚʽʪʠ, ʧʽʜʛʦʪʦʚʢʫ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʽʥʥʷ ʜʦ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽè.  

ɿ ʨʦʟʚʠʪʢʦʤ ʮʠʚʽʣʽʟʘʮʽʾ ʚʩʝ ʟʙʽʣʴʰʫʻʪʴʩʷ ʨʦʣʴ ʤʘʪʝʤʘʪʠʢʠ, ʘ ʪʘʢʦʞ ʾʾ 

ʤʝʪʦʜʽʚ ʫ ʧʽʟʥʘʥʥʽ ʚʩʝʩʚʽʪʫ, ʚʩʝ ʛʣʠʙʰʦʶ ʪʘ ʰʠʨʰʦʶ ʩʪʘʻ ʽʥʪʝʛʨʘʮʽʷ 
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ʤʘʪʝʤʘʪʠʢʠ ʟ ʽʥʰʠʤʠ ʥʘʫʢʘʤʠ. ʅʘ ʩʴʦʛʦʜʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ ʻ ʧʦʪʫʞʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣ̫  ʨʦʟʚôʷʟʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʢʣʘʜʥʠʭ ʟʘʜʘʯ, ɦ ʦ ʚʠʥʠʢʘʶʪʴ 

ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ̔ ʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʠʡ 

ʧʨʦʮʝʩ ʤʘʪʝʤʘʪʠʟʘʮʽʾ ʥʘʫʢʠ  ̔ ʧʨʘʢʪʠʢʠ. ʉʚʽʜʯʝʥʥʷʤ ʮʴʦʤʫ  ̒ ʫʥʽʢʘʣʴʥʦ 

ʜʦʩʢʦʥʘʣʠʡ ʨʽʚʝʥʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ, ʘ ʪʘʢʦʞ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʟʦʢʨʝʤʘ, ʚ ʪʘʢʠʭ ʛʘʣʫʟʷʭ ʷʢ ʙʽʦʣʦʛʽʷ, ʬʽʟʠʢʘ, ʭʽʤʽʷ, 

ʽʥʬʦʨʤʘʪʠʢʘ, ʝʢʦʥʦʤʽʢʘ,ʤʝʥʝʜʞʤʝʥʪ, ʩʦʮʽʦʣʦʛʽʷ, ʧʩʠʭʦʣʦʛʽʷ, ʤʝʜʠʮʠʥʘ. ʆʪʞʝ, 

ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ɦ ʦ ʞʠʪʪʷ ʢʦʞʥʦʾ ʩʫʯʘʩʥʦʾ ʣʶʜʠʥʠ ʥʝʤʦʞʣʠʚʝ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʩʘʤʦʾ ʤʘʪʝʤʘʪʠʢʠ. ɿʚʠʯʘʡʥʦ ʚʠʥʠʢʘʻ ʧʠʪʘʥʥʷ, ʧʨʦ ̫ ʢʫ 

ʤʘʪʝʤʘʪʠʢʫ ʡʜʝ ʤʦʚʘ: ʧʨʦ ʧʨʠʢʣʘʜʥʫ ʘʙʦ ʪʘʢ ʟʚʘʥʫ ñʯʠʩʪʫò ʤʘʪʝʤʘʪʠʢʫ? 

ɺʢʘʟʘʥʝ ʪʨʘʜʠʮʽʡʥʝ ʨʦʟʤʝʞʫʚʘʥʥʷ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰʝ ʫʤʦʚʥʠʤ  ̔ʚʪʨʘʯʘʻ ʩʚʽʡ 

ʧʝʨʚʠʥʥʠʡ ʟʤʽʩʪ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ. ʅʘʚʪ̔ ɹʥʘʡʙʽʣʴʰ ʘʙʩʪʨʘʢʪʥʽ 

ʨʦʟʜʽʣʠ Ăʯʠʩʪʦʾò ʤʘʪʝʤʘʪʠʢʠ ʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ ʢʦʥʢʨʝʪʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʨʽʟʥʠʭ 

ʛʘʣʫʟʷʭ ʥʘʫʢʠ  ̔ ʪʝʭʥʽʢʠ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʧʦʪʨʝʙʠ ʚʠʨʽʰʝʥʥʷ ʩʧʝʮʠʬʽʯʥʠʭ 

ʪʝʦʨʝʪʠʯʥʠʭ  ̔ʧʨʘʢʪʠʯʥʠʭ ʧʨʦʙʣʝʤ ʩʪʠʤʫʣʶʶʪʴ ʩʪʚʦʨʝʥʥʷ  ̔ʨʦʟʚʠʪʦʢ ʥʦʚʠʭ 

ʛʘʣʫʟʝʡ ʤʘʪʝʤʘʪʠʯʥʦʾ ʥʘʫʢʠ.  

ʊʦʤʫ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʠʤʦʛʠ ʜʦ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ʬʘʭʽʚʮʽʚ ʫ ʛʘʣʫʟʽ 

ʤʘʪʝʤʘʪʠʢʠ, ʪʝʭʥʽʢʠ, ʢʦʤʧ'ʶʪʝʨʥʠʭ ʪʘ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚʠʨʦʙʥʠʮʪʚʘ, 

ʝʢʦʥʦʤʽʢʠ, ʫʧʨʘʚʣʽʥʥʷ ʟʘʟʥʘʶʪʴ ʩʫʪʪʻʚʠʭ ʟʤʽʥ: ʜʝʱʦ ʧʦʩʣʘʙʣʘ ʨʦʣʴ ʧʝʚʥʠʭ 

ʨʦʟʜʽʣʽʚ ʢʣʘʩʠʯʥʦʾ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ  ̔ʧʦʩʠʣʠʣʘʩʴ ʨʦʣʴ ̔ ʥʰʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʜʠʩʮʠʧʣʽʥ, ʟʦʢʨʝʤʘ: ʜʠʩʢʨʝʪʥʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʯʠʩʝʣʴʥʠʭ ʤʝʪʦʜʽʚ, ʪʝʦʨʽʾ 

ʦʧʪʠʤʽʟʘʮʽʾ, ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ, ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ, ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ  ̔ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ, 

ʬʽʥʘʥʩʦʚʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʤʘʪʝʤʘʪʠʯʥʦʾ ʝʢʦʥʦʤʽʢʠ, ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʽʥ. ʏʽʪʢʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʮ ̔ ʨʦʟʜʽʣʠ ʤʘʪʝʤʘʪʠʢʠ ʧʦʪʨʽʙʥʝ, 

ʥʘʩʘʤʧʝʨʝʜ, ʚʩʽʤ ʤʘʪʝʤʘʪʠʢʘʤ ï ʤʘʡʙʫʪʥʽʤ ʜʦʩʣʽʜʥʠʢʘʤ, ʧʝʜʘʛʦʛʘʤ, 

ʧʨʠʢʣʘʜʥʠʢʘʤ, ʘ ʪʘʢʦʞ ʪʠʤ, ʜʣʷ ʢʦʛʦ ʤʘʪʝʤʘʪʠʢʘ ʥʝ ̒  ʩʧʝʮ̔ʘʣʴʥʽʩʪʶ, ʘ ̒  ʟʘʩʦʙʦʤ 

ʧʽʟʥʘʥʥʷ, ʟʥʘʨʷʜʜʷʤ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ï ʙʽʦʣʦʛʘʤ, ʭʽʤʽʢʘʤ, ʝʢʦʥʦʤʽʩʪʘʤ, 

ʽʥʞʝʥʝʨʘʤ, ʩʦʮʽʦʣʦʛʘʤ, ʧʩʠʭʦʣʦʛʘʤ ʪʦʤʫ, ɦ ʦ ʾ ʤ ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ, ̫ ʢ ̔  ʜʝ ʤʦʞʥʘ 

ʦʙˇʨʫʥʪʦʚʘʥʦ ̔  ʝʬʝʢʪʠʚʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʪʦʡ ʯʠ ʽʥʰʠʡ ʤʘʪʝʤʘʪʠʯʥʠʡ ʤʝʪʦʜ ʧʨʠ 
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ʨʦʟʚôʷʟʫʚʘʥʥʽ ʨʝʘʣʴʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʜʘʯ, ʘʜʝʢʚʘʪʥʦ ʩʧʨʠʡʤʘʪʠ ʟʤʽʩʪ ʥʘʫʢʦʚʦʾ 

 ̔ʩʧʝʮʽʘʣʴʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʚ ʷʢʽʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʡ ʤʘʪʝʤʘʪʠʯʥʠʡ 

ʘʧʘʨʘʪ. 

ʇʨʦʙʣʝʤʘʤ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ, ʨʦʟʨʦʙʮ ̔ʪʝʦʨʝʪʠʯʥʠʭ  ̔ ʤʝʪʦʜʠʯʥʠʭ 

ʘʩʧʝʢʪʽʚ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʧʨʠʩʚʷʯʝʥʦ ʨʦʙʦʪʠ ʄ. ɯ. ɹʫʨʜʠ, 

ʄ. ʗ. ɯʛʥʘʪʝʥʢʘ, ʖ. ʄ. ʂʦʣʷʛʽʥʘ, ʊ. ɺ. ʂʨʠʣʦʚʦʾ, ʃ. ɼ. ʂʫʜʨʷʚʮʝʚʘ, ɼʞ. ʄʘʣʘʪʽ, 

ɻ. ʆ. ʄʠʭʘʣʽʥʘ, ʉ. ɸ. ʈʘʢʦʚʘ, ʃ. ɯ. ʅʽʯʫʛʦʚʩʴʢʦʾ, ɺ. ɻ. ʉʢʘʪʝʮʴʢʦʛʦ, 

ɿ. ɯ. ʉʣʻʧʢʘʥʴ, ʆ. ɯ. ʉʢʘʬʠ, ɺ. ʆ. ʐʚʝʮʷ, ʄ. ɯ. ʐʢʽʣʷ ʪʘ ̔ ʥʰʠʭ.  

ʉʝʨʝʜ ʰʣʷʭʽʚ ʧʦʜʦʣʘʥʥʷ ʧʨʦʙʣʝʤ, ʷʢʽ ʽʩʥʫʶʪʴ ʩʴʦʛʦʜʥʽ ʫ ʚʠʱʽʡ 

ʤʘʪʝʤʘʪʠʯʥʽʡ ʦʩʚʽʪʽ ʢʣʶʯʦʚʝ ʤʽʩʮʝ ʥʘʣʝʞʠʪʴ ʘʢʪʠʚʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦï

ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʥʘ 

ʦʩʥʦʚʽ h ʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʘ ̔ ʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ɸʜʞʝ, ʚʽʜ ʤʘʩʰʪʘʙʽʚ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ɯʂʊ) ʩʫʪʪʻʚʦ ʟʘʣʝʞʠʪʴ ʥʘʫʢʦʚʦï

ʪʝʭʥʽʯʥʠʡ ʪʘ ʝʢʦʥʦʤʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʝʨʞʘʚʠ. 

ʈʽʟʥʽ ʘʩʧʝʢʪʠ ʧʨʦʙʣʝʤʠ ʘʢʪʠʚʽʟʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ɿɺʆ 

ʨʦʟʛʣʷʜʘʣʠ ɸ. ʄ. ɸʣʝʢʩʶʢ, ʃ. ʇ. ɸʨʽʩʪʦʚʘ, ʉ. ɯ. ɸʨʭʘʥʛʝʣʴʩʴʢʠʡ, 

ʖ. ʂ. ɹʘʙʘʥʩʴʢʠʡ, ɼ. ɹ. ɹʦʛʦʷʚʣʝʥʩʴʢʘ, ɺ. ʄ. ɺʝʨʛʘʩʦʚ, ʄ. ʗ. ɯʛʥʘʪʝʥʢʦ, 

ʈ. ɸ. ʅʽʟʘʤʦʚ, ʉ. ʃ. ʈʫʙʽʥʰʪʝʡʥ, ɸ. ɺ. ʇʝʪʨʦʚʩʴʢʠʡ, ʅ. ʌ. ʊʘʣʠʟʽʥʘ, 

ʊ. ɯ. ʐʘʤʦʚʘ ʪʘ ̔ ʥʰʽ.  

ʆʜʥʽʻʶ ʟ ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʚʠʱʦʾ ʦʩʚʽʪʠ  ̒ ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ 

ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ, ʚʧʨʦʚʘʜʞʝʥʥʷ  ̔ ʟʘʩʪʦʩʫʚʘʥʥʷ ɯʂʊ, ʟʦʢʨʝʤʘ ʩʠʩʪʝʤ 

ʢʦʤʧôʶʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ (ʉʂʄ), ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ. ɸʜʞʝ ʩʝʨʝʜ ʚʩʽʭ 

ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʚ ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʬʽʟʠʢʦïʤʘʪʝʤʘʪʠʯʥʠʭ ʪʘ 

ʽʥʬʦʨʤʘʪʠʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʥʘʣʝʞʠʪʴ ʚʠʱ̔ʡ ʤʘʪʝʤʘʪʠʮ,̔ ʚ 

ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʷʢʦʾ ʬʦʨʤʫʻʪʴʩʷ ʥʘʫʢʦʚʠʡ ʩʚʽʪʦʛʣʷʜ, ʨʦʟʫʤʽʥʥʷ ʩʫʪʥʦʩʪʽ 

ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʙʣʝʤ, ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʚʦʣʦʜʽʪʠ ʦʩʥʦʚʘʤʠ ʧʨʠʢʣʘʜʥʦʾ 

ʤʘʪʝʤʘʪʠʢʠ, ʟʦʢʨʝʤʘ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ.  

 ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ɯʂʊ ʚ ʦʩʚʽʪʽ ʧʽʜ ʯʘʩ ʚʠʚʯʝʪʥʷ ʤʘʪʝʤʘʪʠʢʠ ʟʚʽʣʴʥʷʻ 

ʩʪʫʜʝʥʪʽʚ ʚʽʜ ʚʠʢʦʥʘʥʥʷ ʨʫʪʠʥʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʟʤʝʥʰʫʻ ʯʘʩ ʜʣʷ ʦʙʤʽʨʢʦʚʫʚʘʥʥʷ 
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ʨʽʟʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ, ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯ  ̔ ʧʦʙʫʜʦʚʠ 

ʚʽʜʧʦʚʽʜʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʧʦʜʘʥʥʷ ʢʽʥʮʝʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʜʘʯʽ ʫ 

ʟʨʫʯʥʽʡ ʬʦʨʤʽ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ. ʈʘʟʦʤ ʟ ʪʠʤ, ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ 

ʱʦʜʦ ʛʫʤʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʥʘʚʯʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʦʪʨʝʙ, ʟʜʽʙʥʦʩʪʝʡ ʪʘ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ. ʈʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʟ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʘ ʥʝ ʪʽʣʴʢʠ ʥʝ 

ʧʦʟʙʘʚʣʷʻ ʩʪʫʜʝʥʪʽʚ (ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ) ʚʤʽʥʴ ʨʦʟʚôʷʟʫʚʘʪʠ 

ʤʘʪʝʤʘʪʠʯʥʽ ʟʘʜʘʯʽ, ʘ ʥʘʚʧʘʢʠ, ʤʦʞʝ ʩʫʪʪʻʚʦ ʾ ʭ ʧʦʛʣʠʙʠʪʠ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʩʚʦʶ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʥʘ ʩʝʨʡʦʟʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʦʙʯʠʩʣʝʥʥʷ, ʩʫʯʘʩʥʽ ɯʂʊ ʤʦʞʫʪʴ ʩʪʘʪʠ 

ʚ ʥʘʛʦʜʽ ʜʦʩʠʪʴ ʰʠʨʦʢʽʡ ʢʘʪʝʛʦʨʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ: ʩʪʫʜʝʥʪʘʤ  ̔ ʚʠʢʣʘʜʘʯʘʤ, 

ʽʥʞʝʥʝʨʘʤ, ʘʩʧʽʨʘʥʪʘʤ, ʥʘʫʢʦʚʮʷʤ. ɰʭ ʚʠʚʯʝʥʥʷ ʡ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʨʠʷʻ ̔ ʥʪʝʛʨʘʮʽ ʾʥʘʰʦʾ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʫ ʩʚʽʪʦʚʫ  ̔ʧʨʦ 

ʽʩʪʦʪʥʝ ʧʽʜʚʠʱʝʥʥʷ ʨʦʣʽ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʪʘ ʽʥʬʦʨʤʘʪʠʯʥʦʾ 

ʦʩʚʽʪʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦï

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ, ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʚ ʨʦʙʦʪʘʭ 

ɺ. ʄ. ɻʣʫʰʢʦʚʘ, ɹ. ɺ. ɻʥʻʜʝʥʢʘ, ʖ. ɺ. ɻʦʨʦʰʢʘ, ɸ. ʇ. ɭʨʰʦʚʘ, M. ɯ ɾʘʣʜʘʢʘ, 

ɺ. ɯ. ʂʣʦʯʢʘ, ɸ. ʄ. ʂʦʣʤʦʛʦʨʦʚʘ, ʄ. ʇ. ʃʘʧʯʠʢʘ, ʖ. ɯ. ʄʘʰʙʠʮʷ, 

ɺ. ʄ. ʄʦʥʘʭʦʚʘ, ʅ. ɺ. ʄʦʨʟʝ, ɸ. ɺ. ʇʝʥʴʢʦʚʘ, ʉ. ɸ. ʈʘʢʦʚʘ, ʖ. ʉ. ʈʘʤʩʴʢʦʛʦ, 

ʖ. ɺ. ʊʨʠʫʩʘ, ʂ. ʃ. ʖʱʝʥʢʦ ʪʘ ̔ ʥ.  

ʇʩʠʭʦʣʦʛʦïʧʝʜʘʛʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʫ ʧʫʙʣʽʢʘʮʽʷʭ B. C. ʃʝʜʥʴʦʚʘ, ʉ. ɼ. ʄʘʢʩʠʤʝʥʢʘ, 

ʖ. ɯ. ʄʘʰʙʠʮʷ, ɺ. ʌ. ʇʘʣʘʤʘʨʯʫʢ, ʅ. ʌ. ʊʘʣʠʟʽʥʦʾ, ʄ. ʃ. ʉʤʫʣʴʩʦʥ, 

ɭ. ʉ. ʇʦʣʘʪ, ɯ. ɺ. ʈʦʙʝʨʪ ʪʘ ̔ ʥʰʠʭ. 

ʇʨʦʙʣʝʤʠ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʧʝʜʘʛʦʛʽʚ ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ ʫ ʨʽʟʥʠʭ 

ʥʘʧʨʷʤʘʭ: ʧʝʜʘʛʦʛʽʯʥʘ ʪʚʦʨʯʽʩʪʴ ʫʯʠʪʝʣʷ (ɸ. ʄ. ɸʣʝʢʩʶʢ, ʃ. ɯ. ɸʥʜʨʻʻʚ, 

ɯ. ɸ. ɿʷʟʶʥ, ʅ. ʌ. ʊʘʣʠʟʽʥʘ); ʦʨʛʘʥʽʟʘʮʽʷ ʥʘʚʯʘʣʴʥʦïʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ 

(ɸ. ʄ. ɸʣʝʢʩʶʢ, ʖ. ʂ. ɹʘʙʘʥʩʴʢʠʡ, ɺ. ʇ. ɹʝʩʧʘʣʴʢʦ, ʄ. ɼ. ʅʽʢʘʥʜʨʦʚ ʪʘ ʽʥ.); 

ʦʩʥʦʚʠ ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʽ ʚʠʱʦʾ ʦʩʚʽʪʠ (ɯ. ɸ. ɿʷʟʶʥ, 

ʆ. ɯ. ʇʦʤʝʪʫʥ); ʟʘʛʘʣʴʥʦʧʝʜʘʛʦʛʽʯʥʘ ʧʽʜʛʦʪʦʚʢʘ ʩʪʫʜʝʥʪʽʚ (ʆ. ɸ. ɸʙʜʫʣʣʽʥʘ, 
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ʃ. ɺ. ʂʦʚʘʣʴ, ʅ. ɻ. ʅʠʯʢʘʣʦ); ʬʦʨʤʫʚʘʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ ʫʯʠʪʝʣʷ ʫ 

ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʽ ʚʠʱʦʾ ʦʩʚʽʪʠ (ɻ. ʆ. ɹʘʣʣ, ɺ. ʆ. ʄʦʣʷʢʦ, 

ʂ. ʂ. ʇʣʘʪʦʥʦʚ, ɺ. ɸ. ʂʘʥïʂʘʣʠʢ, ɺ. ʆ. ʉʣʘʩʪʴʦʥʽʥ ʪʘ ̔ ʥ.). 

ɸʢʪʠʚʥʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʫʯʘʩʥʠʭ ɯʂʊ ʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ. ʇʠʪʘʥʥʷ ̔ ʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ 

ʚ ʩʝʨʝʜʥʽʭ ʪʘ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʟʘʣʠʰʘʶʪʴʩʷ ʧʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʴ 

ʙʘʛʘʪʴʦʭ ʥʘʫʢʦʚʮʽʚ, ʟʦʢʨʝʤʘ: ɺ. ʖ. ɹʠʢʦʚʘ, ɭ. ɯ. ɹʽʜʘʡʙʝʢʦʚʘ, ʖ. ɺ. ɻʦʨʦʰʢʘ, 

ɸ. ʇ. ɭʨʰʦʚʘ, ɺ. ɯ. ɭʬʽʤʦʚʘ, ʄ. ɯ. ɾʘʣʜʘʢʘ, ɽ. ɯ ʂʫʟʥʻʮʦʚʘ, ʄ. ʇ. ʃʘʧʯʠʢʘ, 

ʖ. ɯ. ʄʘʰʙʠʮʷ, ɺ. ʄ. ʄʦʥʘʭʦʚʘ, ʅ. ɺ. ʄʦʨʟʝ, ɯ. ʆ. ʅʦʚʽʢ, ʉ. ɸ. ʈʘʢʦʚʘ, 

ʖ. ʉ. ʈʘʤʩʴʢʦʛʦ, ɯ. ɺ. ʈʦʙʝʨʪ, ɿ. ʉ. ʉʝʡʜʘʤʝʪʦʚʦʾ, ʉ. ʆ. ʉʝʤʝʨʽʢʦʚʘ, 

ɭ. ʄ. ʉʤʽʨʥʦʚʦʾïʊʨʠʙʫʣʴʩʴʢʦʾ, ʆ. ʄ. ʉʧʽʨʽʥʘ, ʖ. ɺ. ʊʨʠʫʩʘ, ʉ. ʄ. ʗʰʘʥʦʚʘ, 

ʊ. ɸ. ɺʘʢʘʣʶʢ ʪʘ ̔ ʥ. 

ɿʥʘʯʥʘ ʪʘ ʧʦʩʪʽʡʥʘ ʫʚʘʛʘ ʧʨʦʙʣʝʤʘʤ ʥʘʚʯʘʥʥʷ ʟʘʜʘʯ ̔  ʤʝʪʦʜʽʚ ʦʧʪʠʤʽʟʘʮʽʾ, 

ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ, ʦʧʪʠʤʘʣʴʥʴʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʜʽʣʷʣʘʩʷ  ̔ʧʨʠʜ̔ʣʷʻʪʴʩʷ 

ʈ. ɹʝʣʤʘʥʦʤ, ɺ. ɻ. ɹʦʣʪʷʥʩʢʠʤ, ɺ. ɺ. ɺʽʪʣʽʥʩʴʢʠʤ, ʈ. ɺ. ɻʘʤʢʨʝʣʽʜʟʝ, 

ɺ. ʄ. ɻʣʫʰʢʦʚʠʤ, ɼʞ. ɼʘʥʮʽʛʦʤ, ʖ. ʄ. ɭʨʤʦʣʴʻʚʠʤ, ʄ. ɯ. ɾʘʣʜʘʢʦʤ, 

ʃ. ɺ. ʂʘʥʪʦʨʦʚʠʯʦʤ, ʅ. ʄ. ʂʫʟʴʤʽʥʦʶ, ɻ. ʂʫʥʦʤ, ʊ. ʏ. ʂʫʧʤʘʥʩʦʤ, 

ɿ. ʄ. ʃʠʪʦʚʯʝʥʢʦ, ɺ. ʉ. ʄʠʭʘʣʝʚʠʯʝʤ, ʉ. ɯ. ʅʘʢʦʥʝʯʥʠʤ, ɼʞʦʥ ʬʦʥ ʅʝʡʤʘʥʦʤ, 

ɺ. ʉ. ʅʝʤʯʠʥʦʚʠʤ, ɺ. ɺ. ʅʦʚʦʞʠʣʦʚʠʤ, ʃ. ʉ. ʇʦʥʪʨʷʛʽʥʦʤ, ɹ. ʄ. ʇʰʝʥʠʯʥʠʤ, 

ʉ. ʉ. ʉʘʚʽʥʦʶ, ɸ. ʊʘʢʢʝʨʦʤ, ʊ. ʆ. ʊʝʨʝʱʝʥʢʦ, ʖ. ɺ. ʊʨʠʫʩʦʤ, ʅ. ʇ. ʌʝʜʦʨʝʥʢʦ, 

ʉ. ʉ. ʐʘʪʘʣʽʥʠʤ, ɼ. ɹ. ʖʜʽʥʠʤ ʪʘ ̔ ʥʰʠʤʠ. 

ʈʽʚʝʥʴ ʤʘʪʝʤʘʪʠʯʥʦʾ ʪʘ ʽʥʬʦʨʤʘʪʠʯʥʦʾ ʧ̔ʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ ʤʘʻ ʩʧʨʠʷʪʠ ʩʪʚʦʨʝʥʥʶ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʶ ʥʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʦï

ʦʨʽʻʥʪʦʚʘʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʬʦʨʤʫʚʘʥʥʶ 

ʪʝʦʨʝʪʠʯʥʦʛʦ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʾ ʭʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ʆʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʚ ʩʫʯʘʩʥʦʤʫ ɿɺʆ ̫ ʚʣʷʻ ʩʦʙʦʶ ʚʝʣʠʢʫ ʪʘ ʩʢʣʘʜʥʫ ʩʠʩʪʝʤʫ. 

ʇʦʜʘʣʴʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ ɯʂʊ, ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʟʘʜʘʯ, 

ʟʘʜʘʯ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʟʘʜʘʯ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ ʚʠʤʘʛʘʻ ʜʝʪʘʣʴʥʦʛʦ 

ʚʠʚʯʝʥʥʷ, ʘʜʞʝ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʟʥʘʥʴ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʟ 
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ʦʩʥʦʚ ʧʨʠʢʣʘʜʥʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʟʦʢʨʝʤʘ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, 

ʘʢʪʠʚʽʟʘʮʽʷ ʾʭʥʴʦʾ ʥʘʚʯʘʣʴʥʦïʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʦʜʦʣʘʥʥʷ ʨʽʟʥʠʭ 

ʧʨʦʙʣʝʤ ʥʘʚʯʘʥʥʷ ʚʙʘʯʘʻʪʴʩʷ, ʧʝʨʰ ʟʘ ʚʩʝ, ʫ ʩʪʚʦʨʝʥʥʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʽ ʫ 

ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʪʘʢ ʟʚʘʥʦʾ ʢʦʤʧ'ʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ 

ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʈʦʟʨʦʙʢʘ ʪʘʢʦʾ ʢʦʤʧ'ʶʪʝʨʥʦï

ʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʘʢʠʭ ʧʦʣʦʞʝʥʥʷʭ: 

- ʽʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ̫ ʢʽ ̒  ʦʜʥʠʤ ̔ ʟ ʚʘʞʣʠʚʠʭ ʟʘʩʦʙʽʚ 

ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ, ʧʦʚʠʥʥʽ ʟʘʡʥʷʪʠ ʚʽʜʧʦʚʽʜʥʝ ʤʽʩʮʝ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ; 

- ʨʦʟʰʠʨʝʥʥʷ ʥʘʧʨʷʤʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ ʫ ɿɺʆ  ̒ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʰʣʷʭʽʚ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʘ ʦʪʞʝ  ̔

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ; 

- ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʨʦʮʝʩʽ 

ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʨʠʥʮʠʧʦʚʦ ʚʧʣʠʚʘʻ ʥʘ ʟʤʽʩʪ ʪʘ 

ʤʝʪʦʜʠʢʫ ʥʘʚʯʘʥʥ ̫̔  ʜʦʟʚʦʣʠʪʴ, ʟʘʚʜʷʢʠ ʥʘʦʯʥʦʩʪʽ ʪʘ ʟʚʽʣʴʥʝʥʥʶ ʚʽʜ ʨʫʪʠʥʥʦʾ 

ʨʦʙʦʪʠ, ʧʦʩʠʣʠʪʠ ʤʦʪʠʚʘʮʽʶ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ; 

- ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʘ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʪʘ 

ʽʥʬʦʨʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ʚʠʟʥʘʯʘʻʪʴʩʷ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʟʘ ʚʽʜʧʦʚʽʜʥʦʶ 

ʤʝʪʦʜʠʯʥʦʶ ʩʠʩʪʝʤʦʶ ʥʘʚʯʘʥʥʷ; 

- ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʽʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʪʚʦʨʠʪʴ ʫʤʦʚʠ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ 

ʯʘʩʪʢʠ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʥʘʜ ʥʘʚʯʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʤʦʞʣʠʚʽʩʪʴ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʜʦʙʦʨʫ ʟʘʚʜʘʥʴ ʜʣʷ ʚʠʚʯʝʥʥʷ, ʟʘʢʨʽʧʣʝʥʥʷ, ʢʦʥʪʨʦʣʶ ʡ 

ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʽʚ ʟʜʦʙʫʪʠʭ ʟʥʘʥʴ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʢʪʫʘʣʴʥʦʶ ̒  ʧʨʦʙʣʝʤʘ ʨʦʟʨʦʙʢʠ, ʥʘʫʢʦʚʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʦʾ 

ʜʦʟʚʦʣʠʪʴ ʘʢʪʠʚʽʟʫʚʘʪʠ ʥʘʚʯʘʣʴʥʦïʧʽʟʥʘʚʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ  ̔
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ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʾʭʥʴʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʟʘ ʨʘʭʫʥʦʢ ʰʠʨʦʢʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʘ ʩʫʯʘʩʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʦʢʨʝʩʣʝʥʠʭ ʚʠʱʝ ʧʨʦʙʣʝʤ ʟʫʤʦʚʠʣʠ ʚʠʙʽʨ ʪʝʤʠ 

ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ: çʂʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʘ ʤʝʪʦʜʠʯʥʘ 

ʩʠʩʪʝʤʘ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷè. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʠʩʝʨʪʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʤʘʪʠʯʥʦʛʦ ʧʣʘʥʫ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ɯʥʩʪʠʪʫʪʫ ʽʥʬʦʨʤʘʪʠʢʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ, ʘ ʪʘʢʦʞ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʝ ʟ ʪʝʤʦʶ 

ʥʘʫʢʦʚʦïʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ çʂʦʤʧôʶʪʝʨʥʦïʦʨ̔ ʻʥʪʦʚʘʥʽ ʤʝʪʦʜʠʯʥʽ ʩʠʩʪʝʤʠ 

ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʦïʤʘʪʝʤʘʪʠʯʥʠʭ ʪʘ ʽʥʬʦʨʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʫ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭè (ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0111U000526). ʊʝʤʘ 

ʜʠʩʝʨʪʘʮʽʾ ʟʘʪʚʝʨʜʞʝʥʘ ʥʘ ʟʘʩʽʜʘʥʥʽ ɺʯʝʥʦʾ ʨʘʜʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ̔ ʤʝʥʽ ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ (ʧʨʦʪʦʢʦʣ ̄ 6 ʚʽʜ 30 ʩʽʯʥʷ 2014 ʨʦʢʫ) ʪʘ 

ʫʟʛʦʜʞʝʥʘ ʥʘ ʟʘʩʽʜʘʥʥʽ ʙʶʨʦ ʄʽʞʚʽʜʦʤʯʦʾ ʨʘʜʠ ʧʨʠ ʅɸʇʅ ʋʢʨʘʾʥʠ ʟ 

ʢʦʦʨʜʠʥʘʮʽʾ ʜʦʩʣʽʜʞʝʥʴ ʫ ʛʘʣʫʟʽ ʦʩʚʽʪʠ, ʧʝʜʘʛʦʛʽʢʠ ̔  ʧʩʠʭʦʣʦʛʽʾ (ʧʨʦʪʦʢʦʣ ̄  1 

ʚʽʜ 28 ʩʽʯʥʷ 2020 ʨʦʢʫ). 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ̔ ʥʬʦʨʤʘʪʠʢʠ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ïʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʘ ʤʝʪʦʜʠʯʥʘ ʩʠʩʪʝʤʘ 

ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʫ 

ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʩʪʚʦʨʝʥʥʽ  ̔ʪʝʦʨʝʪʠʯʥʦʤʫ ʦʙˇʨʫʥʪʫʚʘʥʥʽ 

ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ 

ʧʝʨʝʚʽʨʮʽ ʾ ʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ɻʽʧʦʪʝʟʘ ï ʚʧʨʦʚʘʜʞʝʥʥʷ ɯʂʊ ʚ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ̔ ʥʬʦʨʤʘʪʠʢʠ: 
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¶ ʩʧʨʠʷʻ ʧʦʛʣʠʙʣʝʥʥʶ ʟʥʘʥʴ, ʚʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ ʩʪʫʜʝʥʪʽʚ ʩʪʦʩʦʚʥʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʢʠ ʚ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʜʦʩʪʫʧʫ 

ʜʦ ʨʝʩʫʨʩʽʚ ʚʩʝʩʚʽʪʥʴʦ ʾʢʦʤʧôʶʪʝʨʥʦʾ ʤʝʨʝʞʽ Internet ʪʘ ʥʘ ʦʩʥʦʚʽ ʩʫʯʘʩʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ, ʘ ʪʘʢʦʞ ʽʥʪʝʨʝʩʫ ʜʦ ʥʘʚʯʘʣʴʥʦï

ʧʽʟʥʘʚʘʣʴʥʦʾ ʨʦʙʦʪʠ; 

¶ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʣʘʜʘʯʘʤ ʫʜʦʩʢʦʥʘʣʠʪʠ ʩʠʩʪʝʤʫ 

ʢʦʥʪʨʦʣʶ ʪʘ ʢʦʨʠʛʫʚʘʥʥʷ ʟʥʘʥʴ ʩʪʫʜʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ɯʂʊ; 

¶ ʟʘʙʝʟʧʝʯʫʻ ʤʦʪʠʚʘʮʽʶ ʥʘʚʯʘʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʠ  ̔ ʛʽʧʦʪʝʟʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʧʦʩʪʘʚʣʝʥʽ ʪʘʢʽ 

ʟʘʚʜʘʥʥʷ: 

1) ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʩʠʭʦʣʦʛʦïʧʝʜʘʛʦʛʽʯʥʫ, ʥʘʫʢʦʚʫ ʪʘ ʥʘʫʢʦʚʦï

ʤʝʪʦʜʠʯʥʫ ʣʽʪʝʨʘʪʫʨʫ ʟ ʪʝʦʨʽʾ ʪʘ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʘ 

ʽʥʬʦʨʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʟʦʢʨʝʤʘ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ; 

2) ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʧʦʨʽʚʥʷʪʠ ʚʽʪʯʠʟʥʷʥʫ ʪʘ ʟʘʨʫʙʽʞʥʫ ʧʨʘʢʪʠʢʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ; 

3) ʚʠʚʯʠʪʠ ʽ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʽ ʪʝʥʜʝʥʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ; 

4) ʜʦʩʣʽʜʠʪʠ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟ 

ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ; 

5) ʫʪʦʯʥʠʪʠ ʪʘ ʘʧʨʦʙʫʚʘʪʠ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʢʦʤʧôʶʪʝʨʥʦï

ʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ; 

6) ʚʠʟʥʘʯʠʪʠ ʢʨʠʪʝʨʽʾ ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʥʴ ʪʘ ʚʤʽʥʴ ʩʪʫʜʝʥʪʽʚ ʟ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʧʦʢʘʟʥʠʢʠ ʨʽʚʥʽʚ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʩʠʩʪʝʤʠ 

ʚʽʜʧʦʚʽʜʥʦʾ ʬʘʭʦʚʦʾ ʦʙʽʟʥʘʥʦʩʪʽ; 

7) ʨʦʟʨʦʙʠʪʠ ʜʠʩʪʘʥʮʽʡʥʠʡ ʢʫʨʩ ñʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷò ʜʣʷ 

ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ; 
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8) ʧʨʦʚʝʩʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʧʝʨʝʚʽʨʢʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧôʶʪʝʨʥʦïʦʨ̔ ʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʽ ʟʜʽʡʩʥʠʪʠ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʥʘʚʯʘʣʴʥʦïʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ɼʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʴ ʪʘʢʽ ʤʝʪʦʜʠ 

ʜʦʩʣʽʜʞʝʥʥʷ: 

- ʪʝʦʨʝʪʠʯʥʽ ʤʝʪʦʜʠ ʙʫʣʠ ʟʘʜʽʷʥʽ ʟ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ 

ʧʩʠʭʦʣʦʛʦïʧʝʜʘʛʦʛʽʯʥʠʭ ʦʩʥʦʚ ̔  ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʟʘʩʘʜ ʜʦʩʣʽʜʞʝʥʥʷ 

ʢʫʨʩʫ çʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè ʜʣʷ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ ʚ ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ: ʘʥʘʣʽʟ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, 

ʥʘʫʢʦʚʦʾ, ʥʘʚʯʘʣʴʥʦïʤʝʪʦʜʠʯʥʦʾ, ʧʩʠʭʦʣʦʛʦïʧʝʜʘʛʦʛʽʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ (1.1, 1.2, 

1.3, 1.4 (ʪʫʪ  ̔ʜʘʣʽ ʧʽʜʨʦʟʜʽʣʠ ʜʠʩʝʨʪʘʮʽʾ)); ʘʥʘʣʽʟ, ʩʠʥʪʝʟ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ 

ʧʽʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ; ʘʥʘʣʽʟ ʤʦʥʦʛʨʘʬʽʡ, ʜʠʩʝʨʪʘʮʽʡ ʽʟ ʧʨʦʙʣʝʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ (1.2, 1.4, 1.5, 2.1, 2.2.3); ʘʥʘʣʽʟ ʧʽʜʨʫʯʥʠʢʽʚ, ʥʘʚʯʘʣʴʥʠʭ ʧʦʩʽʙʥʠʢʽʚ 

(1.1, 1.2, 1.4, 1.5, 2.1); ʫʟʘʛʘʣʴʥʝʥʥʷ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʜʦʩʚʽʜʫ ʥʘʚʯʘʥʥʷ ʜʠʩʮʠʧʣʽʥ 

ʽʥʬʦʨʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ ʫ ʧʝʜʘʛʦʛʽʯʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʘʭ;  

- ʝʤʧʽʨʠʯʥʽ ʤʝʪʦʜʠ: ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʘʥʢʝʪʫʚʘʥʥʷ, ʙʝʩʽʜʠ ʟ ʚʠʢʣʘʜʘʯʘʤʠ 

ʪʘ ʩʪʫʜʝʥʪʘʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʥʴ ʩʪʫʜʝʥʪʽʚ ʝʬʝʢʪʠʚʥʦ  ̔ ʚʤʦʪʠʚʦʚʘʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ɯʂʊ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ; 

- ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ: ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʢʦʥʩʪʘʪʫʚʘʣʴʥʦʤʫ, 

ʧʦʰʫʢʦʚʦʤʫ, ʬʦʨʤʫʚʘʣʴʥʦʤʫ ʝʪʘʧʘʭ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟ ʤʝʪʦʶ 

ʘʧʨʦʙʘʮʽʾ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʾ 

ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʪʘ ʝʢʩʧʝʨʝʤʝʥʪʘʣʴʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʧʨʘʢʪʠʢʫ ʟʘʢʣʘʜʽʚ 

ʚʠʱʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ; ʦʧʨʘʮʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘ ʾ ʭ ʘʥʘʣʽʟ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ɦ ʦ: 

¶ ʦʙˇʨʫʥʪʦʚʘʥʦ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʦʩʥʦʚʠ ʬʦʨʤʫʚʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʙʽʟʥʘʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʢʦʥʢʨʝʪʠʟʦʚʘʥʦ 

ʥʘʧʨʷʤʠ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʨʦʮʝʩʽ ʾʭ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 
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¶ ʨʦʟʢʨʠʪʦ ʪʝʦʨʝʪʠʯʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟ 

ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ; 

¶ ʨʦʟʨʦʙʣʝʥʦ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ (ʤʝʪʫ ʪʘ ʟʤʽʩʪ) ʢʦʤʧôʶʪʝʨʥʦ-

ʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ; 

¶ ʫʪʦʯʥʝʥʦ ʤʝʪʦʜʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ; 

¶ ʚʠʟʥʘʯʝʥʦ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʠ ʟʥʘʥʴ, ʫʤʽʥʴ, ʥʘʚʠʯʦʢ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 

ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʟ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ɯʂʊ, ʢʨʠʪʝʨʽʾ, ʧʦʢʘʟʥʠʢʠ ʪʘ ʨʽʚʥʽ ʾʭ ʩʬʦʨʤʦʚʘʥʦʩʪʽ;  

¶ ʫʪʦʯʥʝʥʦ ʩʪʨʫʢʪʫʨʫ ʪʘ ʟʤʽʩʪ ʢʫʨʩʫ çʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè; 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ɦ ʦ: 

¶ ʚʧʨʦʚʘʜʞʝʥʦ ʚ ʧʝʜʘʛʦʛʽʯʥʫ ʧʨʘʢʪʠʢʫ ʩʪʚʦʨʝʥʽ ʦʢʨʝʤʽ ʢʦʤʧʦʥʝʥʪʠ 

ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ; 

¶ ʫʪʦʯʥʝʥʦ ʟʤʽʩʪ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʘʡʙʫʪʥʽʭ 

ʫʯʠʪʝʣʽʚ ̔ ʥʬʦʨʤʘʪʠʢʠ; 

¶ ʨʦʟʚ'ʷʟʘʥʦ ʦʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ  ̔ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ 

ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʽʥʬʦʨʤʘʮʽʡʥʦï

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʜʣʷ 

ʜʠʩʪʘʥʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ ʥʘʚʯʘʥʥʷ ʪʘ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ; 

¶ ʨʦʟʨʦʙʣʝʥʦ ʥʘʚʯʘʣʴʥʫ ʧʨʦʛʨʘʤʫ ʟ ʜʠʩʮʠʧʣʽʥʠ çʄʘʪʝʤʘʪʠʯʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷè; 

¶ ʨʦʟʨʦʙʣʝʥʦ ʥʘʚʯʘʣʴʥʦïʤʝʪʦʜʠʯʥʽ ʤʘʪʝʨʽʘʣʽʚ ʱʦʜʦ ʚʠʚʯʝʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʧʝʜʘʛʦʛʽʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ; 

Å ʨʦʟʨʦʙʣʝʥʦ ʜʠʩʪʘʥʮʽʡʥʠʡ ʢʫʨʩ çʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè ʚ 

ʩʠʩʪʝʤʽ ʧʽʜʪʨʠʤʢʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ MOODLE. 
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ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʚ ʪʝʦʨʝʪʠʯʥʦʤʫ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʡ ʨʦʟʨʦʙʮʽ 

ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʫ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ ʟʥʘʥʴ, ʚʤʽʥʴ, ʥʘʚʠʯʦʢ ʚ ʧʨʦʮʝʩʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; 

ʨʦʟʨʦʙʮʽ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ "ʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ" ʫ ʩʝʨʝʜʦʚʠʱʽ 

ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ; ʥʘʚʯʘʣʴʥʦïʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʱʦʜʦ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʜʝʥʥʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ ʚ ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʫ ʧʨʘʮʷʭ, ʥʘʧʠʩʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, 

ʩʪʘʥʦʚʠʪʴ 85%. 

ʆʙˇʨʫʥʪʦʚʘʥʽʩʪʴ ̔  ʚʽʨʦʛʽʜʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʡʦʛʦ ʥʘʫʢʦʚʠʤʠ  ̔ ʤʝʪʦʜʦʣʦʛʽʯʥʠʤʠ ʦʩʥʦʚʘʤʠ; ˇʨʫʥʪʦʚʥʠʤ ʘʥʘʣʽʟʦʤ 

ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʠʭ, ʧʩʠʭʦʣʦʛʦïʧʝʜʘʛʦʛʽʯʥʠʭ, ʥʘʚʯʘʣʴʥʦïʤʝʪʦʜʠʯʥʠʭ ʨʦʙʽʪ ʟ 

ʪʝʤʘʪʠʢʠ ʜʦʩʣʽʜʞʝʥʥʷ; ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʽʜʧʦʚʽʜʥʠʭ ʤʝʪʽ, 

ʛʽʧʦʪʝʟʽ  ̔ ʟʘʚʜʘʥʥʷʤ; ʩʠʩʪʝʤʥʠʤ ʘʥʘʣʽʟʦʤ ʪʝʦʨʝʪʠʯʥʦʛʦ ʪʘ ʝʤʧʽʨʠʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ; ʘʧʨʦʙʘʮʽʻʶ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ ʧʝʨʝʚʽʨʢʦʶ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʴ 

ʜʠʩʝʨʪʘʮʽʾ; ʢʦʨʝʢʪʥʠʤ ʢʽʣʴʢʽʩʥʠʤ ̔  ʷʢʽʩʥʠʤ ʦʧʨʘʮʶʚʘʥʥʷʤ ʝʤʧʽʨʠʯʥʠʭ ʜʘʥʠʭ. 

ɸʧʨʦʙʘʮʽʷ  ̔ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʪɹʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʩʥʦʚʥʽ 

ʧʦʣʦʞʝʥʥʷ ̔  ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʧʦʚʽʜʘʣʠʩʴ ʘʚʪʦʨʦʤ ʥʘ 

ʥʘʫʢʦʚʠʭ ʩʝʤʽʥʘʨʘʭ ʪʘ ʢʦʥʬʝʨʝʥʮʽʷʭ ʨʽʟʥʦʛʦ ʨʽʚʥʷ:  

ü ɯɯɯ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦïʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ Ăʅʘʫʢʘ, ʦʩʚʽʪʘ, 

ʩʫʩʧʽʣʴʩʪʚʦ ʦʯʠʤʘ ʤʦʣʦʜʠʭò ʇʩʠʭʦʣʦʛʦïʧʝʜʘʛʦʛʽʯʥʠʡ ʥʘʧʨʷʤ. (ʤ. ʈʽʚʥʝ 19ï20 

ʪʨʘʚʥʷ, 2010 ʨ.). 

ü ʅʘʫʢʦʚʦïʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ, ʧʨʠʩʚʷʯʝʥʦʾ 80ïʨʽʯʯʶ ʬʽʟʠʢʦï

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ̔ ʤʝʥʽ ɺ. ɺʠʥʥʠʯʝʥʢʘ. (ʤ. ʂʽʨʦʚʦʛʨʘʜ, 26 ʣʠʩʪʦʧʘʜʘ 2010 ʨ.). 

ü V ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦïʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ 

ʤʦʣʦʜʠʭ ʥʘʫʢʦʚʮʽʚ Ăʅʘʫʢʘ, ʦʩʚʽʪʘ, ʩʫʩʧʽʣʴʩʪʚʦ ʦʯʠʤʘ ʤʦʣʦʜʠʭò ʇʨʠʨʦʜʥʠʯʦï

ʤʘʪʝʤʘʪʠʯʥʠʡ, ʩʫʩʧʽʣʴʥʦïʛʫʤʘʥʽʪʘʨʥʠʡ ʪʘ ʝʢʦʥʦʤʽʯʥʠʡ ʥʘʧʨʷʤʠ. (ʤ. ʈʽʚʥʝ 18ï

19 ʢʚʽʪʥʷ 2012 ʨ.). 
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ü  ʄʽʞʥʘʨʦʜʥʠʡ ʥʘʫʢʦʚʦïʧʨʘʢʪʠʯʥʠʡ ʩʝʤʽʥʘʨ çʂʦʤʧôʶʪʝʨʥʦï

ʦʨʽʻʥʪʦʚʘʥʽ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʧʨʠʨʦʜʥʠʯʦïʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥè (ʤ. ʂʠʾʚ, 

28 ʞʦʚʪʥʷ 2014 ʨ.). 

ü ɺʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦïʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʘ 

ʤʦʜʝʣʶʶʯʽ ʪʝʭʥʦʣʦʛʽʾ (ɯʄʊï2015). ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʪʘ ʰʣʷʭʠ ʨʦʟʚʠʪʢʫ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤè (ʤ. ʏʝʨʢʘʩʠ, 28ï30 ʪʨʘʚʥʷ 2015 ʨ.). 

ü ɯïʘ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦïʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ 

ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ  ̔ ʥʘʫʢʠ ʚ ʽʥʪʝʨʜʠʩʮʠʧʣʽʥʘʨʥʦʤʫ ʢʦʥʪʝʢʩʪʽè (ʏʝʥʩʪʦʭʦʚʘ ï 

ʋʞʛʦʨʦʜ ï ɼʨʦʛʦʙʠʯ, 19ï20 ʣʠʩʪʦʧʘʜʘ 2015 ʨ.). 

ü ɯɯïʘ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦïʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ 

ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ  ̔ ʥʘʫʢʠ ʚ ʽʥʪʝʨʜʠʩʮʠʧʣʽʥʘʨʥʦʤʫ ʢʦʥʪʝʢʩʪʽè (ʏʝʥʩʪʦʭʦʚʘ ï 

ʋʞʛʦʨʦʜ ï ɼʨʦʛʦʙʠʯ, 24ï25 ʙʝʨʝʟʥʷ 2016 ʨ.). 

ü ɯɯɯï̫ ʄʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦïʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çɯʥʬʦʨʤʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽ ʾʚ ʦʩʚʽʪʽ, ʥʘʫʮʽ  ̔ʪʝʭʥʽʮʽè (ɯʊʆʅï2016) ʤ. ʏʝʨʢʘʩʠ, 12ï14 ʪʨʘʚʥʷ 

2016 ʨ. 

ü ɯɯ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ɯʥʪʝʨʥʝʪïʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʩʚʽʪʽ  ̔ʥʘʫʮʽè (ʤ. ʋʤʘʥʴ, 27ï28 ʙʝʨʝʟʥʷ, 2019 ʨʦʢʫ) 

ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʨʝʟʫʣʪɹʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʨʦʚʘʜʞʝʥʦ ʫ ʦʩʚʽʪʥʽʡ 

ʧʨʦʮʝʩ ɼʨʦʛʦʙʠʮʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯʚʘʥʘ 

ʌʨʘʥʢʘ (ʜʦʚʽʜʢʘ ̄ 650 ʚʽʜ 04.03.2020 ʨ.); ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ̔ ʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɺʠʥʥʠʯʝʥʢʘ (ʜʦʚʽʜʢʘ ̄ 251ïʥ ʚʽʜ 

06.03.2020 ʨ.); ɻʣʫʭʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ 

ʆʣʝʢʩʘʥʜʨʘ ɼʦʚʞʝʥʢʘ (ʜʦʚʽʜʢʘ ˉ586 ʚʽʜ 12.03.2020 ʨ.); ʂʨʠʚʦʨʽʟʴʢʦʛʦ 

ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʂɼʇʋ) (ʜʦʚʽʜʢʘ ˉ09/1ï263/3 ʚʽʜ 

30.04.2020 ʨ.); ʇʽʚʜʝʥʥʦʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʂ.ɼ. 

ʋʰʠʥʩʴʢʦʛʦ (ʜʦʚʽʜʢʘ ̄ 861/25/3 ʚʽʜ 06.07.2020 ʨ.). 

ʇʫʙʣʽʢʘʮʽʾ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ 22 ʥʘʫʢʦʚʦï

ʤʝʪʦʜʠʯʥʠʭ ʧʨʘʮʷʭ. ʉʝʨʝʜ ʥʠʭ: 11 ʩʪʘʪʝʡ ʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ, 2 ʟ ̫ ʢʠʭ ʩʪʘʪʪʽ ʫ 

ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ, ɦ ʦ ʽʥʜʝʢʩʫʶʪʴʩʷ ʚ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟʘʭ ʜʘʥʠʭ [21, 93ï
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97,105ï109], (ʫ ʪʦʤʫ ʯʠʩʣʽ 2 ʧʨʘʮ ̔  ̒ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ), 11 ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʫ 

ʤʘʪʝʨʽʘʣʘʭ ʢʦʥʬʝʨʝʥʮʽʡ [98ï104, 110ï113]. 

ʉʪʨʫʢʪʫʨʘ ʡ ʦʙʩʷʛ ʨʦʙʦʪʠ. ɼʠʩʝʨʪʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ 

ʚʩʪʫʧʫ, ʪʨʴʦʭ ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ (238 

ʥʘʡʤʝʥʫʚʘʥʴ), 9 ʜʦʜʘʪʢʽʚ. ʋ ʪʝʢʩʪʽ ʤʽʩʪʠʪʴʩʷ 12 ʪʘʙʣʠʮʴ, 84 ʨʠʩʫʥʢʽʚ. ɿʘʛʘʣʴʥʠʡ 

ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ ʩʪʘʥʦʚʠʪʴ 298 ʩʪʦʨʽʥʦʢ, ʟ ʥʠʭ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ ï 203 ʩʪʦʨʽʥʦʢ. 
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ʈʆɿɼɯʃ ɯ. ʇʉʀʍʆʃʆɻʆ-ʇɽɼɸɻʆɻɯʏʅɯ ʆʉʅʆɺʀ ʂʆʄʇôʖʊɽʈʅʆï

ʆʈɯɭʅʊʆɺɸʅʆɰ ʄɽʊʆɼʀʏʅʆɰ ʉʀʉʊɽʄʀ ʅɸɺʏɸʅʅʗ 

ʄɸʊɽʄɸʊʀʏʅʆɻʆ ʇʈʆɻʈɸʄʋɺɸʅʅʗ ʄɸʁɹʋʊʅɯʍ ʋʏʀʊɽʃɯɺ 

ɯʅʌʆʈʄɸʊʀʂʀ 

1.1. ʉʪʘʥʦʚʣʝʥʥʷ çʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷè ̫ ʢ ʥʘʫʢʦʚʦʛʦ ʥʘʧʨʷʤʫ 

ʧʨʠʢʣʘʜʥʦʾ ʤʘʪʝʤʘʪʠʢʠ.  

ɼʣʷ ʥʝʦʙʽʟʥʘʥʦʾ ʣʶʜʠʥʠ ʧʦʥʷʪʪʷ çʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè 

ʘʩʦʮʽʶʻʪʴʩʷ, ʥʘʩʘʤʧʝʨʝʜ, ʟ ʧʨʦʛʨʘʤʫʚʘʥʥʷʤ ʷʢ ʧʨʦʮʝʩʦʤ ʩʪʚʦʨʝʥʥʷ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʾ ʤʦʚʠ. ʆʜʥʘʢ ʧʝʨʝʢʣʘʜ ʟ 

ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʪʝʨʤʽʥʫ çmathematical programmingè ʦʟʥʘʯʘʻ çʨʦʟʨʦʙʢʫ ʥʘ 

ʦʩʥʦʚʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʦʛʨʘʤʠ ʜʽʡ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʦʙʨʘʥʦʾ ʤʝʪʠè 

[160, c. 7]. ʈʘʟʦʤ ʟ ʪʠʤ ʙʽʣʴʰʽʩʪʴ ʚʠʥʠʢʘʶʯʠʭ ʥʘ ʧʨʘʢʪʠʮʽ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟʘʥʘʜʪʦ ʛʨʦʤʽʟʜʢʽ ʜʣʷ ʨʫʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʪʦʤʫ ʾʭ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘ ʧʨʘʢʪʠʯʥʦ ʧʨʠʡʥʷʪʠʡ ʯʘʩ ʤʦʞʣʠʚʝ ʣʠʰʝ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʤʧôʶʪʝʨʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʜʽʙʨʘʥʠʭ ʯʠ ʩʧʝʮʽʘʣʴʥʦ 

ʨʦʟʨʦʙʣʝʥʠʭ ʧʨʦʛʨʘʤ. 

ɺ ʨʽʟʥʠʭ ʥʘʫʢʦʚʠʭ ʪʘ ʚʠʨʦʙʥʠʯʠʭ ʛʘʣʫʟʷʭ ʜʦʩʠʪʴ ʯʘʩʪʦ ʚʠʥʠʢʘʶʪʴ ʟʘʜʘʯʽ, 

ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʷʢʠʭ ʦʜʥʘʢʦʚʽ,  ̔ ʪʦʤʫ ʪʘʢʽ ʟʘʜʘʯʽ ʨʦʟʚôʷʟʫʶʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʜʥʘʢʦʚʠʭ ʤʝʪʦʜʽʚ, ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʤʘʶʪʴ ʩʭʦʞʽ ʦʟʥʘʢʠ, 

ʘʣʝ ʨʽʟʥʝ ʟʤʽʩʪʦʚʝ ʪʣʫʤʘʯʝʥʥʷ. ʊʠʧʦʚʫ ʧʦʩʪʘʥʦʚʢʫ ʟʘʜʘʯʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʦʞʥʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʪʘʢ: ʽʩʥʫʻ ʢʽʣʴʢʘ ʜʦʧʫʩʪʠʤʠʭ ʨʦʟʚôʷʟʢʽʚ 

ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ (ʪʘʢʠʭ ʨʦʟʚôʷʟʢʽʚ ʤʦʞʝ ʙʫʪʠ ʙʝʟʣʽʯ). ʅʝʦʙʭʽʜʥʦ ʟ ʫʩʽʭ 

ʜʦʧʫʩʪʠʤʠʭ ʨʦʟʚôʷʟʢʽʚ ʦʙʨʘʪʠ ʚ ʧʝʚʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ʥʘʡʢʨʘʱʠʡ, ʷʢʠʡ 

ʟʘʜʦʚʦʣʴʥʷʻ ʧʝʚʥʽ ʢʨʠʪʝʨʽʾ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩ ̫ʤʘʪʝʤʘʪʠʯʥʽ 

ʤʝʪʦʜʠ ʟʥʘʭʦʜʞʝʥʥʷ ʥʘʡʢʨʘʱʦʛʦ ʚ ʟʘʜʘʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ. 

ʇʦʰʫʢ ʨʝʘʣʴʥʦʛʦ ʦʧʪʠʤʘʣʴʥʦʛʦ (ʣʘʪ. ʦptimus ï ʥʘʡʢʨʘʱʠʡ, ʜʦʩʢʦʥʘʣʠʡ) 

ʨʦʟʚôʷʟʢʫ ʻ, ʷʢ ʧʨʘʚʠʣʦ, ʩʢʣʘʜʥʦʶ ʟʘʜʘʯʝʶ  ̔ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʝʢʩʪʨʝʤʘʣʴʥʠʭ 

ʟʘʜʘʯ, ʚ ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ ʤʘʢʩʠʤʫʤ ʯʠ ʤʽʥʽʤʫʤ ʧʝʚʥʠʭ ʬʫʥʢʮʽʡ ʚʽʜ 

ʘʨʛʫʤʝʥʪʽʚ, ɦ ʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʥʘʧʝʨʝʜ ʟʘʜʘʥʽ ʦʙʤʝʞʝʥʥʷ. ʆʙʠʜʚʘ ʮ ̔ʧʦʥʷʪʪʷ ï 

ʤʘʢʩʠʤʫʤ (maximum)  ̔ ʤʽʥʽʤʫʤ (minimum) ʦʙôʻʜʥʫʶʪʴʩʷ ʻʜʠʥʠʤ ʪʝʨʤʽʥʦʤ 
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çʝʢʩʪʨʝʤʫʤè (ʣʘʪ. extremum ï ʢʨʘʡʥʽʡ). ʗʢʱʦ ʧʨʠ ʮʴʦʤʫ ʥʘ ʘʨʛʫʤʝʥʪʠ ʬʫʥʢʮʽʾ 

ʥʘʢʣʘʜʘʶʪʴʩʷ ʧʝʚʥʽ ʦʙʤʝʞʝʥʥʷ ï ʫʤʦʚʠ, ̫ ʢʽ ʧʦʚʠʥʥʽ ʟʘʜʦʚʦʣʴʥʷʪʠ ʘʨʛʫʤʝʥʪʠ, 

ʪʦʜʽ ʝʢʩʪʨʝʤʫʤ (ʝʢʩʪʨʝʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ) ʥʘʟʠʚʘʶʪʴ ʫʤʦʚʥʠʤ. ʗʢʱʦ ʞ 

ʥʘ ʘʨʛʫʤʝʥʪʠ ʬʫʥʢʮʽʾ ʥʝ ʥʘʢʣʘʜʘʶʪʴʩʷ ʥʽʷʢʽ ʦʙʤʝʞʝʥʥʷ, ʪʦʜʽ ʝʢʩʪʨʝʤʫʤ 

ʥʘʟʠʚʘʶʪʴ ʙʝʟʫʤʦʚʥʠʤ. ɿʘʜʘʯʽ ʥʘ ʚʽʜʰʫʢʘʥʥʷ ʤʘʢʩʠʤʫʤʫ ʯʠ ʤʽʥʽʤʫʤʫ ʧʝʚʥʠʭ 

ʬʫʥʢʮʽʡ ʥʘʟʠʚʘʶʪʴ ʝʢʩʪʨʝʤʘʣʴʥʠʤʠ ʟʘʜʘʯʘʤʠ.  

ʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ï ʮʝ ʥʘʧʨʷʤ ʧʨʠʢʣʘʜʥʦʾ ʤʘʪʝʤʘʪʠʢʠ, 

ʧʨʝʜʤʝʪʦʤ ʷʢʦʛʦ  ̒ʪʝʦʨʽʷ ʪʘ ʤʝʪʦʜʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʟʘʜʘʯ ʧʨʠ 

ʟʘʜʘʥʠʭ ʜʦʜʘʪʢʦʚʠʭ ʫʤʦʚʘʭ ʫ ʚʠʛʣʷʜʽ ʩʠʩʪʝʤ ʨʚ̔ʥ̫ʥʴ ʽ/ʘʙʦ ʥʝʨʽʚʥʦʩʪʝʡ. 

ɽʢʩʪʨʝʤʘʣʴʥʽ ʟʘʜʘʯʽ ɦ ʝ ʥʘʟʠʚʘʶʪʴ ʦʧʪʠʤʽʟʘʮʽʡʥʠʤʠ. 

ɿʘʜʘʯʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʥʠʢʘʶʪʴ ʫ ʪʠʭ 

ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʟʘʜʘʥʦ ʜʝʬʽʮʠʪʥʽ ʨʝʩʫʨʩʠ (ʩʠʨʦʚʠʥʘ, ʯʘʩ  ̔ ʽʥ.)  ̔ ʾʭ ʩʣʽʜ 

ʨʦʟʧʦʜʽʣʠʪʠ ʪʘʢ, ʱʦʙ ʚʠʨʦʙʠʪʠ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ  ̔ʚ ʪʦʡ ʞʝ ʯʘʩ 

ʤʘʢʩʠʤʽʟʫʚʘʪʠ ʯʠ ʤʽʥʽʤʽʟʫʚʘʪʠ ʜʝʷʢʫ ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ (ʧʨʠʙʫʪʦʢ, ʚʠʪʨʘʪʠ). 

ɺʝʣʠʢʠʡ ʽʥʪʝʨʝʩ ʜʦ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʟʘʜʘʯ ʧʦʷʩʥʶʻʪʴʩʷ ʩʘʤʝ ʪʠʤ, ʱʦ ʚʦʥʠ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʝʢʦʥʦʤʽʮʽ, ʫ ʚʠʨʦʙʥʠʯʽʡ ʧʨʘʢʪʠʮʽ, ʪʦʨʛʽʚʣʽ, ʫʧʨʘʚʣʽʥʥʽ ̔  ʪ.ʜ. 

ɺ ʩʫʪʦ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʧʣʘʥʽ ʜʝʷʢʽ ʦʧʪʠʤʽʟʘʮʽʡʥʽ ʟʘʜʘʯʽ ʙʫʣʠ ʚʽʜʦʤʽ ɦ ʝ ʚ 

ʩʪʘʨʦʜʘʚʥʽʡ ɻʨʝʮʽʾ, ʧʨʦ ʷʢʽ ʟʛʘʜʫʚʘʣʠ ʚ ʩʚʦʾʭ ʨʦʙʦʪʘʭ ɸʨʽʩʪʦʪʝʣʴ, ɽʚʢʣʽʜ, 

ɸʨʭʽʤʝʜ, ɻʝʨʦʥ. ʆʜʥʘʢ, ʚ ʩʫʯʘʩʥʦʤʫ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʧʨʦʛʨʘʤʫʚʘʥʥʽ ʧʝʨʝʜʫʩʽʤ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ 

ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʊʦʤʫ ʧʦʯʘʪʢʦʤ ʨʦʟʚʠʪʢʫ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʷʢ ʩʘʤʦʩʪʽʡʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʥʘʧʨʷʤʢʫ ʩʣʽʜ ʚʚʘʞʘʪʠ ʧʝʨʰʽ ʩʧʨʦʙʠ ʚʽʜʰʫʢʘʥʥʷ 

ʦʧʪʠʤʘʣʴʥʠʭ ʨʦʟʚôʷʟʢʽʚ ʨʝʘʣʴʥʠʭ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ, ʥʘʩʘʤʧʝʨʝʜ ʝʢʦʥʦʤʽʯʥʠʭ. 

ʉʧʨʘʚʞʥʽʤ ʧʦʯʘʪʢʦʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʯʝʥʽ ʚʚʘʞʘʶʪʴ 1939 

ʨ., ʘʜʞʝ ʩʘʤʝ ʪʦʜʽ ʜʦ ʨʘʜʷʥʩʴʢʦʛʦ ʤʘʪʝʤʘʪʠʢʘ ʃ. ɺ. ʂʘʥʪʦʨʦʚʠʯʘ ʧʨʠʡʰʣʠ ʟʘ 

ʢʦʥʩʫʣʴʪʘʮʽʻʶ ʧʨʝʜʩʪʘʚʥʠʢʠ ʣʘʙʦʨʘʪʦʨʽʾ ʌʘʥʝʨʥʦʛʦ ʪʨʝʩʪʫ, ʷʢʠʤ ʧʦʪʨʽʙʥʦ 

ʙʫʣʦ ʨʦʟʚôʷʟʘʪʠ ʟʘʜʘʯʫ ʧʨʦ ʥʘʡʙʽʣʴʰ ʚʠʛʽʜʥʠʡ ʨʦʟʧʦʜʽʣ ʤʘʪʝʨʽʘʣʫ ʤʽʞ 

ʚʝʨʩʪʘʪʘʤʠ. ʎ  ̫ʟʘʜʘʯʘ ʟʚʦʜʠʣʘʩʷ ʜʦ ʚʽʜʰʫʢʘʥʥʷ ʤʘʢʩʠʤʫʤʫ ʣʽʥʽʡʥʦʾ ʬʫʥʢʮʽʾ, 

ʟʘʜʘʥʦʾ ʥʘ ʤʥʦʛʦʛʨʘʥʥʠʢʫ. ʄʘʢʩʠʤʫʤ ʪʘʢʦʾ ʬʫʥʢʮʽʾ ʜʦʩʷʛʘʚʩʷ ʫ ʜʝʷʢʽʡ ʚʝʨʰʠʥʽ 

ʤʥʦʛʦʛʨʘʥʥʠʢʘ, ʦʜʥʘʢ ʚʝʨʰʠʥ ʤʥʦʛʦʛʨʘʥʥʠʢʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʣʠ ʨʝʘʣʴʥʽʡ 
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ʧʨʘʢʪʠʯʥʽʡ ʟʘʜʘʯʽ, ʙʫʣʦ ʜʫʞʝ ʙʘʛʘʪʦ,  ̔ ʪʦʤʫ ʧʨʦʩʪʠʡ ʧʝʨʝʙʽʨ ʚʝʨʰʠʥ ʙʫʚ 

ʥʝʧʨʠʡʥʷʪʥʠʤ ʜʣʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ. ʃ. ɺ. ʂʘʥʪʦʨʦʚʠʯ ʜʦʩʣʽʜʠʚ ʟʘʜʘʯʽ 

ʪʘʢʦʛʦ ʪʠʧʫ ʪʘ ʟʘʧʨʦʧʦʥʫʚʘʚ ʤʝʪʦʜ ʜʣʷ ʾ ʭ ʨʦʟʚôʷʟʫʚʘʥʥʷ [115, ʩ. 5ï13], ʟʘʢʣʘʚʰʠ 

ʦʩʥʦʚʠ ʥʦʚʦʛʦ ʥʘʧʨʷʤʫ ʚ ʪʝʦʨʽʾ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʟʘʜʘʯ ï ʣʽʥʽʡʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ʂʦʥʮʝʧʮʽʾ ʃ. ɺ. ʂʘʥʪʦʨʦʚʠʯʘ ʧʽʩʣʷ ʚʽʡʥʠ ʙʫʣʠ ʧʝʨʝʚʽʜʢʨʠʪʽ ʥʘ ʟʘʭʦʜʽ. 

ɸʤʝʨʠʢʘʥʩʴʢʠʡ ʝʢʦʥʦʤʽʩʪ ʊ. ʏ. ʂʫʧʤʘʥʩ ʧʨʠʚʝʨʥʫʚ ʫʚʘʛʫ ʤʘʪʝʤʘʪʠʢʽʚ ʜʦ ʨʷʜʫ 

ʟʘʜʘʯ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʚʽʡʩʴʢʦʚʦʶ ʪʝʤʘʪʠʢʦʶ [231]. ɺʽʥ ʘʢʪʠʚʥʦ ʩʧʨʠʷʚ ʪʦʤʫ, ɦ ʦʙ 

ʙʫʚ ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʤʘʪʝʤʘʪʠʯʥʠʡ ʢʦʣʝʢʪʠʚ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʮʠʭ ʧʨʦʙʣʝʤ. ʋ 

ʧʽʜʩʫʤʢʫ ʙʫʣʦ ʫʩʚʽʜʦʤʣʝʥʦ, ʱʦ ʪʨʝʙʘ ʥʘʚʯʠʪʠʩʷ ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʜʘʯʽ ʥʘ 

ʟʥʘʭʦʜʞʝʥʥʷ ʝʢʩʪʨʝʤʫʤʽʚ ʣʽʥʽʡʥʠʭ ʬʫʥʢʮʽʡ ʥʘ ʤʥʦʞʠʥʘʭ ʪʦʯʦʢ, ɦ ʦ ʟʘʜʘʁʪʴʩʷ 

ʣʽʥʽʡʥʠʤʠ ʥʝʨʽʚʥʦʩʪʷʤʠ. ɿʘ ʧʨʦʧʦʟʠʮʽʻʶ ʊ. ʏ. ʂʫʧʤʘʥʩʘ ʮʝʡ ʨʦʟʜʽʣ ʤʘʪʝʤʘʪʠʢʠ 

ʦʜʝʨʞʘʚ ʥʘʟʚʫ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ɺ 1949 ʨʦʮʽ ʙʫʣʘ ʥʘʜʨʫʢʦʚʘʥʘ ʧʝʨʰʘ ʧʨʘʮʷ [225], ʜʝ ʨʦʟʛʣʷʜʘʣʠʩʷ ʧʠʪʘʥʥʷ 

ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ  ̔ʥʘʚʝʜʝʥ ̔ʦʩʥʦʚʥʽ ʽʜʝʾ ʤʝʪʦʜʫ ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʟʘʜʘʯ 

ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ  ï ʩʠʤʧʣʝʢʩʥʠʡ ʤʝʪʦʜ ɼʞ. ɼʘʥʮʽʛʘ, ʱʦ ʚʚʘʞʘʻʪʴʩʷ 

ʧʦʯʘʪʢʦʤ ʬʦʨʤʫʚʘʥʥʷ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʷʢ ʩʘʤʦʩʪʽʡʥʦʛʦ ʥʘʧʨʷʤʢʫ ʚ 

ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʧʨʦʛʨʘʤʫʚʘʥʥʽ. ʇʽʟʥʽʰʝ ʃ. ɺ. ʂʘʥʪʦʨʦʚʠʯ, ʧʨʦʜʦʚʞʫʶʯʠ 

ʜʦʩʣʽʜʞʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʟʘʜʘʯ, 

ʨʦʟʨʦʙʣʷʻ ʤʝʪʦʜ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʦʜʥʦʯʘʩʥʦ ʟ 

ɼʘʥʮʽʛʦʤ, ʘʣʝ, ʥʝ ʟʥʘʶʯʠ ʡʦʛʦ ʨʦʙʽʪ) ï ʩʠʤʧʣʝʢʩʥʠʡ ʤʝʪʦʜ.  

ɿʥʘʯʥʠʡ ʚʢʣʘʜ ʫ ʜʦʩʣʽʜʞʝʥʥʷ  ̔ʨʦʟʨʦʙʢʫ ʤʝʪʦʜʽʚ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ 

ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟʨʦʙʠʚ ʚʽʜʦʤʠʡ ʘʤʝʨʠʢʘʥʩʴʢʠʡ ʤʘʪʝʤʘʪʠʢ  ̔ ʬʽʟʠʢ 

ɼʞʦʥ ʬʦʥ ʅʝʡʤʘʥ, ̫ ʢʠʡ ʚʩʪʘʥʦʚʠʚ, ɦ ʦ ʙʫʜʴï̫ ʢʫ ʤʘʪʨʠʯʥʫ ʛʨʫ ʤʦʞʥʘ ʧʦʜʘʪʠ ʫ 

ʚʠʛʣʷʜʽ ʜʚʦʭ ʜʚʦʾʩʪʠʭ ʟʘʜʘʯ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ʄʝʪʦʜʠ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟʥʘʡʰʣʠ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ 

ʧʨʘʢʪʠʮʽ. ɿʦʢʨʝʤʘ ʟʘ ʨʦʟʨʦʙʢʫ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʟʘʜʘʯ ʪʘ ʾ ʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʝʢʦʥʦʤʽʢʫ ʃ. ɺ. ʂʘʥʪʦʨʦʚʠʯʫ ʨʘʟʦʤ 

ʟ ʊ. ʏ. ʂʫʧʤʘʥʩʦʤ ʫ 1975 ʨʦʮʽ ʙʫʣʦ ʧʨʠʩʫʜʞʝʥʦ ʅʦʙʝʣʽʚʩʴʢʫ ʧʨʝʤʽʶ. 

ʇʦʯʘʪʦʢ ʜʦʩʣʽʜʞʝʥʴ ʟʘʜʘʯ ʥʝʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʨʠʧʘʜʘʻ ʥʘ 50ïʪʽ 

ʨʦʢʠ ʍʍ ʩʪ.. ʋ ʮʝʡ ʯʘʩ ʟ'ʷʚʣʷʶʪʴʩʷ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʘʣʛʦʨʠʪʤʽʚ, ʪʝʦʨʝʪʠʯʥʽ 
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ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ɿʦʢʨʝʤʘ ʚ 1951 

ʨʦʮʽ ʟôʷʚʣʷʻʪʴʩʷ ʧʨʘʮʷ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʚʯʝʥʠʭ ɻ. ʂʫʥʘ ̔  ɸ. ʊʘʢʢʝʨʘ [232], ʚ ̫ ʢʽʡ 

ʥʘʚʝʜʝʥʦ ʥʝʦʙʭʽʜʥʽ ʪʘ ʜʦʩʪʘʪʥʽ ʫʤʦʚʠ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʨʦʟʚôʷʟʢʽʚ ʦʧʫʢʣʠʭ ʟʘʜʘʯ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʚ 1955 ʨʦʮʽ ʟôʷʚʣʷʻʪʴʩʷ ʨʷʜ ʨʦʙʽʪ, ʧʨʠʩʚʷʯʝʥʠʭ 

ʢʚʘʜʨʘʪʠʯʥʦʤʫ ʧʨʦʛʨʘʤʫʚʘʥʥʶ.  

ʋ ʧ'ʷʪʜʝʩʷʪʠʭ ʨʦʢʘʭ ʩʬʦʨʤʫʚʘʚʩʷ ʥʦʚʠʡ ʥʘʧʨʷʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ  ï ʜʠʥʘʤʽʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʟʥʘʯʥʠʡ ʚʢʣʘʜ ʫ ʨʦʟʚʠʪʦʢ ̫ ʢʦʛʦ 

ʚʥʽʩ ʘʤʝʨʠʢʘʥʩʴʢʠʡ ʤʘʪʝʤʘʪʠʢ ʈ. ɹʝʣʤʘʥ [14]. ʊʘʢʦʞ ʚ ʮʝʡ ʯʘʩ ʟʫʩʠʣʣʷʤʠ 

ʨʘʜʷʥʩʴʢʠʭ ʤʘʪʝʤʘʪʠʢʽʚ ʃ. ʉ. ʇʦʥʪʨʷʛʽʥʘ, ɺ. ɻ. ɹʦʣʪʷʥʩʢʦʛʦ, ʈ. ɺ. ɻʘʤʢʨʝʣʽʜʟʝ 

ʪʘ ɭ. ʌ. ʄʽʱʝʥʢʦ ʟʥʘʡʜʝʥʦ ʬʦʨʤʘʣʽʟʘʮʽʶ ʮʽʣʦʛʦ ʢʣʘʩʫ ʟʘʜʘʯ, ɦ ʦ ʦʭʦʧʣʶʚʘʣʠ 

ʥʘ ʪʦʡ ʯʘʩ ʙʽʣʴʰʽʩʪʴ ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʪʝʭʥʽʢʠ. ʇʽʟʥʽʰʝ ʙʫʣʘ ʧʦʙʫʜʦʚʘʥʘ 

ʪʝʦʨʽʷ ʮʴʦʛʦ ʢʣʘʩʫ ʟʘʜʘʯ ï ʪʝʦʨʽʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʟʘ ʨʦʟʨʦʙʢʫ ̫ ʢʦʾ ʚ 

1962 ʨʦʮ̔ ʃ. ʉ. ʇʦʥʪʨʷʛʽʥʫ, ɺ. ɻ. ɹʦʣʪʷʥʩʢʦʤʫ, ʈ. ɺ. ɻʘʤʢʨʝʣʽʜʟʝ ʪʘ 

ɭ. ʌ. ʄʽʱʝʥʢʦ ʙʫʣʘ ʧʨʠʩʫʜʞʝʥʘ ʃʝʥʽʥʩʴʢʘ ʧʨʝʤʽʷ [171]. 

ʋ ʰʝʩʪʠʜʝʩʷʭ ʨʦʢʘʭ ʟô̫ ʚʣʷʶʪʴʩʷ ʨʦʙʦʪʠ ʖ. ʄ. ɭʨʤʦʣʴʻʚʘ [64], 

ɼ. ɹ. ʖʜʽʥʘ [217] ʟ ʩʪʦʭʘʩʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ɸʥʘʣʽʟʫʶʯʠ ʧʦʩʽʙʥʠʢʠ [87, 160], ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʜʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘʫʢʦʚʮʽ ʚʽʜʥʦʩʷʪʴ ʪʝʦʨʽʶ ̔ ʛʦʨ, ʧʦʯʘʪʢʠ ̫ ʢʦʾ ʟʘʢʣʘʣʠ ʫ 1944 ʨʦʮʽ 

ɼʞʦʥ ʬʦʥ ʅʝʡʤʘʥ ̔  ʆʩʢʘʨ ʄʦʨʛʝʥʰʪʝʨʥ ʚ ʤʦʥʦʛʨʘʬʽʾ çʊʝʦʨʽʷ ̔ ʛʦʨ ̔  ʝʢʦʥʦʤʽʯʥʘ 

ʧʦʚʝʜʽʥʢʘè, ʘ ʚ 1950 ʨʦʮʽ ɼʞʦʥ ʌʦʨʙʩ ʅʝ hʟʘʭʠʩʪʠʚ ʜʠʩʝʨʪʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʟ ʪʝʦʨʽʾ ̔ ʛʦʨ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʤʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ ʥʘʧʨʷʤʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʝ ʙʽʣʴʰ ʩʧʝʮʽʘʣʴʥʠʭ ʢʣʘʩʽʚ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʟʘʜʘʯ, ʨʦʟʨʦʙʢʠ 

ʯʠʩʝʣʴʥʠʭ ʤʝʪʦʜʽʚ ʾ ʭ ʨʦʟʚôʷʟʫʚʘʥʥʷ. 

ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟʨʦʙʠʣʠ ʚʯʝʥʽ: 

ɺ. ʉ. ʅʝʤʯʠʥʦʚ, ɺ. ɺ. ʅʦʚʦʞʠʣʦʚ, ʅ. ʇ. ʌʝʜʦʨʝʥʢʦ, ʉ. ʉ. ʐʘʪʘʣʽʥ, 

ɺ. ʄ. ɻʣʫʰʢʦʚ, ɺ. ʉ. ʄʽʭʘʣʝʚʠʯ, ʉ. ɯ. ɿʫʭʦʚʠʮʴʢʠʡ, ʖ. ʄ. ɭʨʤʦʣʴʻʚ, 

ɹ. ʄ. ʇʰʝʥʠʯʥʠʡ, ʅ. ɿ. ʐʦʨ ʪʘ ̔ ʥ. 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʤʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʰʠʨʦʢʝ 

ʢʦʣʦ ʟʘʜʘʯ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʤʝʪʦʜʘʤʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ. ɯʩʥʫʶʪʴ ʪʘʢʽ ʪʠʧʠ ʟʘʜʘʯ 
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ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʈʠʩ. 1.1):  

¶ ʟʘʜʘʯʽ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʟʘʜʘʯʽ ʥʘ ʟʥʘʭʦʜʞʝʥʥʷ ʤʽʥʽʤʫʤʫ 

(ʤʘʢʩʠʤʫʤʫ) ʣʽʥʽʡʥʦʾ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʥʘ ʤʥʦʞʠʥʽ ʨʦʟʚôʷʟʢʽʚ ʩʠʩʪʝʤʠ ʣʽʥʽʡʥʠʭ 

ʥʝʨʽʚʥʦʩʪʝʡ ̔ /ʘʙʦ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ); 

¶ ʟʘʜʘʯʽ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʦʧʪʠʤʽʟʘʮʽʡʥʽ ʟʘʜʘʯʽ ʟ 

ʧʘʨʘʤʝʪʨʦʤ ʚ ʮʽʣʴʦʚʽʡ ʬʫʥʢʮʽʾ ʽ(ʘʙʦ) ʚ ʬʫʥʢʮʽʷʭ, ʟʘ ʷʢʠʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʤʥʦʞʠʥʘ ʜʦʧʫʩʪʠʤʠʭ ʨʦʟʚôʷʟʢʽʚ); 

¶ ʟʘʜʘʯʽ ʜʨʦʙʦʚʦïʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʟʘʜʘʯʽ ʥʘ ʟʥʘʭʦʜʞʝʥʥʷ 

ʤʽʥʽʤʫʤʫ (ʤʘʢʩʠʤʫʤʫ) ʜʨʦʙʦʚʦïʣʽʥʽʡʥʦʾ ʮʽʣʴʦʚʦ ʾʬʫʥʢʮʽʾ (ʚʽʜʥʦʰʝʥʥʷ ʜʚʦʭ 

ʣʽʥʽʡʥʠʭ ʬʫʥʢʮʽʡ) ʥʘ ʤʥʦʞʠʥʽ ʨʦʟʚôʷʟʢʽʚ ʩʠʩʪʝʤʠ ʣʽʥʽʡʥʠʭ ʥʝʨʽʚʥʦʩʪʝʡ ʽ/ʘʙʦ 

ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ); 

¶ ʟʘʜʘʯʽ ʥʝʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʟʘʜʘʯʽ ʥʘ ʟʥʘʭʦʜʞʝʥʥʷ ʤʽʥʽʤʫʤʫ 

ʯʠ ʤʘʢʩʠʤʫʤʫ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʥʘ ʤʥʦʞʠʥʽ ʨʦʟʚôʷʟʢʽʚ ʩʠʩʪʝʤʠ ʥʝʨʽʚʥʦʩʪʝʡ ʘʙʦ 

ʨʽʚʥʷʥʴ, ʚ ̫ ʢʠʭ ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ʡ (ʘʙʦ) ʬʫʥʢʮʽʾ ʩʠʩʪʝʤʠ ʦʙʤʝʞʝʥʴ ʥʝʨʽʚʥʦʩʪʝʡ 

ʽ/ʘʙʦ ʨʽʚʥʷʥʴ ̒  ʥʝʣʽʥʽʡʥʠʤʠ ʬʫʥʢʮʽʷʤʠ); 

¶ ʟʘʜʘʯʽ ʦʧʫʢʣʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʟʘʜʘʯʽ ʥʘ ʟʥʘʭʦʜʞʝʥʥʷ ʤʽʥʽʤʫʤʫ 

ʦʧʫʢʣʦʾ ʯʠ ʤʘʢʩʠʤʫʤʫ ʚʛʥʫʪʦʾ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʥʘ ʟʘʤʢʥʝʥʽʡ ʦʧʫʢʣʽʡ ʤʥʦʞʠʥʽ 

ʨʦʟʚôʷʟʢʽʚ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʘʙʦ ʥʝʨʽʚʥʦʩʪʝʡ). 

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʟʘʜʘʯʽ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘʢʦʞ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ ʜʦ ʟʘʜʘʯ ʦʧʫʢʣʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʦʧʪʠʤʘʣʴʥʠʡ ʨʦʟʚôʷʟʦʢ 

ʚʽʜʰʫʢʫʻʪʴʩʷ ʥʘ ʦʧʫʢʣʽʡ ʤʥʦʞʠʥʽ ʪʦʯʦʢ, ɦ ʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʠʩʪʝʤʦʶ ʣʽʥʽʡʥʠʭ 

ʥʝʨʽʚʥʦʩʪʝʡ ʪʘ/ʘʙʦ ʨʽʚʥʷʥʴ. 

¶ ɿʘʜʘʯʽ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʟʘʜʘʯʽ ʥʘ ʟʥʘʭʦʜʞʝʥʥʷ 

ʤʽʥʽʤʫʤʫ ʯʠ ʤʘʢʩʠʤʫʤʫ ʢʚʘʜʨʘʪʠʯʥʦʾ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʥʘ ʤʥʦʞʠʥʽ ʨʦʟʚôʷʟʢʽʚ 

ʩʠʩʪʝʤʠ ʣʽʥʽʡʥʠʭ ʥʝʨʽʚʥʦʩʪʝʡ ʘʙʦ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ); 

¶ ɿʘʜʘʯʽ ʥʝʯʽʪʢʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥ ̫ (ʟʘʜʘʯʽ ʥʘ 

ʟʥʘʭʦʜʞʝʥʥʷ ʤʽʥʽʤʫʤʫ ʯʠ ʤʘʢʩʠʤʫʤʫ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʥʘ ʤʥʦʞʠʥʽ ʨʦʟʚôʷʟʢʽʚ 

ʩʠʩʪʝʤʠ ʥʝʨʽʚʥʦʩʪʝʡ ʘʙʦ ʨʽʚʥʷʥʴ, ʚ ʷʢʠʭ ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ʡ (ʘʙʦ) ʤʥʦʞʠʥʘ 

ʨʦʟʚôʷʟʢʽʚ ʩʠʩʪʝʤʠ ʥʝʨʽʚʥʦʩʪʝʡ ʘʙʦ ʨʽʚʥʷʥʴ ʤʦʞʫʪʴ ʥʘʙʫʚʘʪʠ ʥʝʯʽʪʢʠʭ ʟʥʘʯʝʥʴ); 
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ʈʠʩ. 1.1. ʊʠʧʠ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

¶ ɿʘʜʘʯʽ ʜʠʩʢʨʝʪʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʟʘʜʘʯʽ ʥʘ ʟʥʘʭʦʜʞʝʥʥʷ ʤʽʥʽʤʫʤʫ 

ʯʠ ʤʘʢʩʠʤʫʤʫ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʥʘ ʤʥʦʞʠʥʽ ʨʦʟʚôʷʟʢʽʚ ʩʠʩʪʝʤʠ ʥʝʨʽʚʥʦʩʪʝʡ ̔ /ʘʙʦ 

ʨʽʚʥʷʥʴ, ʜʝ ʟʤʽʥʥʽ ʤʦʞʫʪʴ ʥʘʙʫʚʘʪʠ ʜʠʩʢʨʝʪʥʠʭ ʟʥʘʯʝʥʴ); 

¶ ʟʘʜʘʯʽ ʮʽʣʦʯʠʩʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʟʘʜʘʯʽ ʥʘ ʟʥʘʭʦʜʞʝʥʥʷ 

ʤʽʥʽʤʫʤʫ ʯʠ ʤʘʢʩʠʤʫʤʫ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʥʘ ʤʥʦʞʠʥʽ ʨʦʟʚôʷʟʢʽʚ ʩʠʩʪʝʤʠ 

ʥʝʨʽʚʥʦʩʪʝʡ ʘʙʦ ʨʽʚʥʷʥʴ, ʜʝ ʟʤʽʥʥʽ ʤʘʶʪʴ ʥʘʙʫʚʘʪʠ ʮʽʣʠʭ ʟʥʘʯʝʥʴ); 

¶ ʟʘʜʘʯʽ ʙʫʣʝʚʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʟʘʜʘʯʽ ʥʘ ʟʥʘʭʦʜʞʝʥʥʷ ʤʽʥʽʤʫʤʫ ʯʠ 

ʤʘʢʩʠʤʫʤʫ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʥʘ ʤʥʦʞʠʥʽ ʨʦʟʚôʷʟʢʽʚ ʩʠʩʪʝʤʠ ʥʝʨʽʚʥʦʩʪʝʡ ʘʙʦ 

ʨʽʚʥʷʥʴ, ʜʝ ʟʤʽʥʥʽ ʤʦʞʫʪʴ ʥʘʙʫʚʘʪʠ ʜʚʦʭ ʟʥʘʯʝʥʴ: 0 ʘʙʦ 1); 

¶ ʟʘʜʘʯʽ ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʙʘʛʘʪʦʢʨʦʢʦʚʽ ʦʧʪʠʤʽʟʘʮʽʡʥʽ 

ʟʘʜʘʯʽ, ʷʢʽ ʚ ʧʨʦʮʝʩʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʤʽʥʶʶʪʴʩʷ ʪʘʢ, ʱʦ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ 

ʚʽʜʰʫʢʫʻʪʴʩʷ ʨʦʟʚ'ʷʟʦʢ ʜʝʷʢʦʾ ʯʘʩʪʢʦʚʦʾ ʟʘʜʘʯʽ, ʧʦʨʦʜʞʝʥʦʾ ʧʦʯʘʪʢʦʚʦʶ 

ʟʘʜʘʯʝʶ); 

¶ ʟʘʜʘʯʽ ʩʪʦʭʘʩʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʦʧʪʠʤʽʟʘʮʽʡʥʽ ʟʘʜʘʯʽ ʟ 

ʚʠʧʘʜʢʦʚʠʤʠ ʘʨʛʫʤʝʥʪʘʤʠ ʚ ʮʽʣʴʦʚʽʡ ʬʫʥʢʮʽʾ ʽ/ʘʙʦ ʚ ʬʫʥʢʮʽʷʭ, ʟʘ ʷʢʠʤʠ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʥʦʞʠʥʘ ʜʦʧʫʩʪʠʤʠʭ ʨʦʟʚôʷʟʢʽʚ); 

¶ ʟʘʜʘʯʽ ʪʝʦʨʽʾ ̔ ʛʦʨ (ʟʘʜʘʯʽ ʥʘ ʟʥʘʭʦʜʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʩʪʨʘʪʝʛʽʾ, ̫ ʢʘ ʟʘ 
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ɿʘʜʘʯʽ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ
ɿʘʜʘʯʽ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʣʽʥʽʡʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ

ɿʘʜʘʯʽ ʜʨʦʙʦʚʦ-ʣʽʥʽʡʥʦʛʦ 
ʧʨʦʛʨʘʤʫʚʘʥʥʷ

ɿʘʜʘʯʽ ʥʝʣʽʥʽʡʥʦʛʦ 
ʧʨʦʛʨʘʤʫʚʘʥʥʷ

ɿʘʜʘʯʽ ʚʛʥʫʪʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ

ɿʘʜʘʯʽ ʦʧʫʢʣʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 
ɿʘʜʘʯʽ ʢʚʘʜʨʘʪʠʯʥʦʛʦ 
ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ɿʘʜʘʯʽ ʥʝʯʽʪʢʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 
ʧʨʦʛʘʤʫʚʘʥʥʷ

ɿʘʜʘʯʽ ʜʠʩʢʨʝʪʥʦʛʦ 
ʧʨʦʛʨʘʤʫʚʘʥʥʷ

ɿʘʜʘʯʽ ʮʽʣʦʯʠʩʝʣʴʥʦʛʦ 
ʧʨʦʛʨʘʤʫʚʘʥʥʷ

ɿʘʜʘʯʽ ʙʫʣʝʚʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ

ɿʘʜʘʯʽ ʜʠʥʘʤʽʯʥʦʛʦ 
ʧʨʦʛʨʘʤʫʚʘʥʥʷ

ɿʘʜʘʯʽ ʩʪʦʭʘʩʪʠʯʥʦʛʦ 
ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ɿʘʜʘʯʽ ʪʝʦʨʽʾ ʽʛʦʨ 
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ʫʤʦʚʠ ʙʘʛʘʪʦʢʨʘʪʥʦʛʦ ʧʦʚʪʦʨʝʥʥʷ ʛʨʠ ʟʘʙʝʟʧʝʯʫʻ ʧʝʚʥʦʤʫ ʛʨʘʚʮʝʚʽ 

ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʡ ʩʝʨʝʜʥʽʡ ʚʠʛʨʘʰ). 

ɸʥʘʣʽʟʫʶʯʠ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʟʘʜʘʯ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ  ̔ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʨʦʙʦʪʽ 

ɾʘʣʜʘʢʘ ʄ. ɯ., ʊʨʠʫʩʘ ʖ. ɺ. [84, c. 20], ʥʘʤʠ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʦʩʥʦʚʥʽ ʝʪʘʧʠ 

ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥ ̫

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ: 

1. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ʇʨʠ ʧʦʩʪʘʥʦʚʮʽ ʙʫʜʴï̫ ʢʦʾ ʟʘʜʘʯʽ ʜʣʷ ʧʦʯʘʪʢʫ ʾ ʾ 

ʧʦʪʨʽʙʥʦ ʩʬʦʨʤʫʣʶʚʘʪʠ ʚ ʪʝʨʤʽʥʘʭ ʧʝʚʥʦʾ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ, ʜʝ ʟʘʜʘʯʘ ʚʠʥʠʢʣʘ, 

ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʧʦʚʠʥʥʦ ʙʫʪʠ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʦ ʤʝʪʫ, ʷʢʫ ʧʦʪʨʽʙʥʦ ʜʦʩʷʛʪʠ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ. 

2. ʇʦʙʫʜʦʚʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ (ʩʠʩʪʝʤʠ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʟʘʣʝʞʥʦʩʪʝʡ, ʟʘ ʜʦʧʦʤʦʛʦʶ ̫ ʢʠʭ ʦʧʠʩʫʶʪʴ ʧʝʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʦʟʥʘʢʠ ʨʝʘʣʴʥʠʭ 

ʦʙôʻʢʪʽʚ, ʧʨʦʮʝʩʽʚ) ʥʘ ʦʩʥʦʚʽ ʷʢʽʩʥʦʾ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʽ ï ʘʙʩʪʨʘʢʪʥʝ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʝʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʚʠʛʣʷʜʽ ʩʫʢʫʧʥʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʴ (ʨʽʚʥʷʥʴ, ʥʝʨʽʚʥʦʩʪʝʡ, ʣʦʛʽʯʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ, ʛʨʘʬʽʢʽʚ ʪʦʱʦ). 

ɺ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʚʢʣʶʯʘʶʪʴʩʷ ʦʧʠʩ ʫʤʦʚ ʟʘʜʘʯʽ (ʩʠʩʪʝʤʠ ʦʙʤʝʞʝʥʴ) ʪʘ 

ʢʨʠʪʝʨʽʡ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʚô̫ ʟʢʫ (ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ), ʟʘ ʷʢʠʤ ʚʠʟʥʘʯʘʻʪʴʩʷ, 

ʜʦʩʷʛʥʫʪʦ ʯʠ ʥ ̔ʧʦʩʪʘʚʣʝʥʫ ʤʝʪʫ ʚ ʧʨʦʮʝʩʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ. 

3. ɺʠʟʥʘʯʝʥʥʷ ʪʠʧʫ ʦʪʨʠʤʘʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ. ʇʽʩʣʷ 

ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ, ʜʦ ̫ ʢʦʛʦ ʪʠʧʫ ʤʦʜʝʣʝʡ ʚʦʥʘ 

ʚʽʜʥʦʩʠʪʴʩʷ, ̔  ʦʙʨʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʤʝʪʦʜ ʨʦʟʚ'̫ ʟʫʚʘʥʥʷ ʟʘʜʘʯʽ. ɺ ̔ ʥʰʦʤʫ ʚʠʧʘʜʢʫ, 

ʢʦʣʠ ʟʘʜʘʯʘ ʥʝ ʥʘʣʝʞʠʪʴ ʜʦ ʞʦʜʥʦʛʦ ʟ ʪʠʧʫ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʧʦʪʨʽʙʥʦ: ʜʦʩʣʽʜʠʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ (ʥʘ 

ʥʝʧʝʨʝʨʚʥʽʩʪʴ  ̔ ʜʠʬʝʨʝʥʮʽʡʦʚʥʽʩʪʴ); ʚʠʟʥʘʯʠʪʠ ʫʤʦʚʠ ʽʩʥʫʚʘʥʥʷ ʨʦʟʚôʷʟʢʽʚ 

ʟʘʜʘʯ ̔ ʧʨʠ ʟʘʜʘʥʠʭ ʦʙʤʝʞʝʥʥʷʭ; ʚʩʪʘʥʦʚʠʪʠ ʥʝʦʙʭʽʜʥʽ  ̔ ʜʦʩʪʘʪʥʽ ʫʤʦʚʠ 

ʛʣʦʙʘʣʴʥʦʛʦ ʘʙʦ ʣʦʢʘʣʴʥʦʛʦ ʝʢʩʪʨʝʤʫʤʫ; ʨʦʟʨʦʙʠʪʠ ʘʥʘʣʽʪʠʯʥʽ ʘʙʦ ʯʠʩʝʣʴʥʽ 

ʤʝʪʦʜʠ ʚʽʜʰʫʢʘʥʥʷ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ. 

4. ɺʠʙʽʨ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ. ɺ ʫʤʦʚʘʭ 

ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥ ̫ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ 
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ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʤʧôʶʪʝʨ ʟ 

ʚʽʜʧʦʚʽʜʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ. ʗʢʱʦ ʧʦʪʨʽʙʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ 

ʱʝ ʥʝʤʘʻ, ʪʦ ʧʦʪʨʽʙʥʦ ʨʦʟʨʦʙʠʪʠ ʘʣʛʦʨʠʪʤ ʟʘ ʦʙʨʘʥʠʤ ʤʝʪʦʜʦʤ  ̔ʦʧʠʩʘʪʠ 

ʦʜʥʽʻʶ ʟ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʫ ʧʨʦʛʨʘʤʫ ʜʣʷ ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʪʘʢʦʾ 

ʟʘʜʘʯʽ. 

5. ʇʨʦʚʝʜʝʥʥʷ ʦʙʯʠʩʣʝʥʴ (ʢʦʤʧôʁ ʪʝʨʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ), 

ʦʜʝʨʞʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʘʥʘʣʽʟ, ʽʥʪʝʨʧʨʝʪʘʮʽʷ. ʇʽʩʣʷ ʚʠʙʦʨʫ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʩʦʙʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʦʪʨ̔ʙʥʦ ʧʨʦʚʝʩʪʠ 

ʦʙʯʠʩʣʝʥʥʷ ʚʭʽʜʥʠʭ ʜʘʥʠʭ. ʇʦ ʟʘʢʽʥʯʝʥʥʶ ʢʦʤʧôʁ ʪʝʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʟʜʽʡʩʥʠʪʠ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʘʜʞʝ ʚ ʧʨʦʮʝʩʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʦʜʝʨʞʘʥʽ ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ, ̫ ʢʽ ʘʙʦ ʥʝ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʫʤʦʚʫ ʟʘʜʘʯʽ, 

ʘʙʦ ʚʟʘʛʘʣʽ ̒  ʥʝʢʦʨʝʢʪʥʠʤʠ. ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʦ ʧʦʚʝʨʥʫʪʠʩʷ ʜʦ ʫʤʦʚʠ 

ʟʘʜʘʯʽ ʪʘ ʧʝʨʝʚʽʨʠʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʧʦʙʫʜʦʚʘʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʦʙʨʘʥʦʛʦ 

ʤʝʪʦʜʫ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ; ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʣʦʛʽʯʥʽ ʧʦʤʠʣʢʠ ʧʨʠ 

ʘʣʛʦʨʠʪʤʽʯʥʽʡ ʯʠ ʧʨʦʛʨʘʤʥʽʡ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʦʜʫ. ʇʽʩʣʷ ʪʦʛʦ, ̫ ʢ ʙʫʜʫʪʴ ʦʪʨʠʤʘʥʽ 

ʢʦʨʝʢʪʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ, ʥʝʦʙʭʽʜʥʦ ʩʬʦʨʤʫʣʶʚʘʪʠ ʾ ʭ ʤʦʚʦʶ 

ʚʽʜʧʦʚʽʜʥʦʾ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ, ʪʦʙʪʦ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʦʥʠ 

ʙʫʣʠ ʟʨʦʟʫʤʽʣʽ ʣʶʜʠʥʽ, ̫ ʢʘ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮ ̔ʨʝʟʫʣʴʪʘʪʠ. 

ɺ ʧʨʦʮʝʩʽ ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʦʪʨʽʙʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʪʘʢʠʭ ʚʠʤʦʛ: 

¶ʥʘʦʯʥʽʩʪʴ ʧʦʙʫʜʦʚʠ; 

¶ʚʠʜʠʤʽʩʪʴ ʦʩʥʦʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ̔  ʚʽʜʥʦʰʝʥʴ; 

¶ʜʦʩʪʫʧʥʽʩʪʴ ʤʦʜʝʣʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʘʙʦ ʚʽʜʪʚʦʨʝʥʥʷ; 

¶ʧʨʦʩʪʦʪʘ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʽʜʪʚʦʨʝʥʥʷ; 

¶ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ, ɦ ʦ ʧʦʚôʷʟʘʥʽ ʟ ʦʨʠʛʽʥʘʣʦʤ, ʪʘ ʦʜʝʨʞʘʥʥʷ ʥʦʚʠʭ ʜʘʥʠʭ 

ʥʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʴ. 
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1.2. ʇʩʠʭʦʣʦʛʦïʧʝʜʘʛʦʛʽʯʥʽ ʦʩʥʦʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʷʢ ʟʘʩʦʙʫ 

ʧʽʜʚʠʱʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ̔ ʥʬʦʨʤʘʪʠʢʠ 

ʂʫʨʩ çʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɯʂʊ ʫ ʩʠʩʪʝʤʽ 

ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ̒  ʩʢʣʘʜʦʚʦʶ ʾ ʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ  ̔ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʤʝʪʦʶ ʨʦʟʚʠʪʢʫ ʣʦʛʽʯʥʦʛʦ  ̔

ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʩʪʫʜʝʥʪʘ, ʦʧʘʥʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʤ ʘʧʘʨʘʪʦʤ, 

ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʚʠʨʦʙʣʝʥʥʷ ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ ʨʦʟʚôʷʟʘʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ  ̔

ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ; ʟʘʢʨʽʧʣʝʥʥʷ ʫʞʝ ʚʠʚʯʝʥʠʭ ʨʦʟʜʽʣʽʚ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ 

(ʘʥʘʣʽʪʠʯʥʘ ʛʝʦʤʝʪʨʽʷ, ʣʽʥʽʡʥʘ ʡ ʚʝʢʪʦʨʥʘ ʘʣʛʝʙʨʘ, ʝʣʝʤʝʥʪʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ, ʜʠʩʢʨʝʪʥʘ ʤʘʪʝʤʘʪʠʢʘ, ʯʠʩʝʣʴʥʽ ʤʝʪʦʜʠ, ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ, 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʪʘ ʽʥ.); ʬʦʨʤʫʚʘʥʥʷ ʫʤʽʥʴ ʩʘʤʦʩʪʽʡʥʦʾ ʥʘʚʯʘʣʴʥʦï

ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ ʤʘʪʝʤʘʪʠʢʠ. 

ʆʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ  ̒ ʨʦʟʨʦʙʣʝʥʥʷ ʥʘʫʢʦʚʦïʦʙˇʨʫʥʪʦʚʘʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʩʠʩʪʝʤ 

ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ, 

ʘʢʪʠʚʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦïʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ, ʨʦʟʢʨʠʪʪʷ ʾʭʥʴʦʛʦ 

ʪʚʦʨʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʟʙʽʣʴʰʝʥʥʷ ʨʦʣʽ ʩʘʤʦʩʪʽʡʥʦʾ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʦʙʦʪʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʈʦʟʨʦʙʣʝʥʥʷ  ̔ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ, ʨʦʟʚʠʪʢʦʚʽ 

ʩʚʽʜʦʤʦʛʦ, ʚʤʦʪʠʚʦʚʘʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʫʯʥʽʚ ʜʦ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. ʅʘ ʨʽʟʥʠʭ 

ʝʪʘʧʘʭ ʨʦʟʚʠʪʢʫ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ ʥʘ ʧʝʨʝʜʥʽʡ ʧʣʘʥ 

ʚʠʩʪʫʧʘʶʪʴ ʨʽʟʥʽ ʧʩʠʭʦʣʦʛʦïʧʝʜʘʛʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ. ʉʴʦʛʦʜʥʽ ʟʥʘʯʥʫ ʫʚʘʛʫ 

ʥʝʦʙʭʽʜʥʦ ʧʨʠʜʽʣʠʪʠ ʧʨʦʙʣʝʤʘʤ ʩʪʚʦʨʝʥʥʷ ʩʫʯʘʩʥʠʭ ʝʬʝʢʪʠʚʥʠʭ ʩʠʩʪʝʤ 

ʥʘʚʯʘʥʥʷ, ʚ ʨʘʤʢʘʭ ʷʢʠʭ ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ 

ʜʦʟʚʦʣʷʻ ʫʪʦʯʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʝʚʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ ʦʩʦʙʣʠʚʦʩʪʽ 

ʫʚʘʛʠ ̔  ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ ʚ ʫʤʦʚʘʭ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ.  

ʉʴʦʛʦʜʥʽ ʧʨʦʙʣʝʤʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ʫ ʚʠʱʽʡ ʰʢʦʣʘʭ ʟʘʡʤʘʶʪʴʩʷ 

ʚʯʝʥʽ ʨʽʟʥʠʭ ʢʨʘʾʥ. ʇʨʠ ʮʴʦʤʫ ʧʨʦʚʽʜʥʽ ʤʝʪʦʜʠʩʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʨʽʚʝʥʴ 
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ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ̔  ʚʠʧʫʩʢʥʠʢʽʚ ʚʫʟʽʚ ɯɯɯïɯV ʨʽʚʥʽʚ ʘʢʨʝʜʠʪʘʮʽʾ 

ʩʫʪʪʻʚʦ ʟʥʠʞʫʻʪʴʩʷ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʩʝʨʝʜ ʪʘʢʠʭ ʧʨʦʙʣʝʤ ʤʦʞʥʘ 

ʚʠʜʽʣʠʪʠ ʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ:  

¶ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʙʘʟʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ ʟ ʤʘʪʝʤʘʪʠʢʠ;  

¶ ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʥʘʚʯʘʣʴʥʦïʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʽʚ;  

¶ ʥʠʟʴʢʘ ʤʦʪʠʚʘʮʽʷ ʫʯʥʽʚ ʱʦʜʦ ʥʘʚʯʘʥʥʷ ʜʠʩʮʠʧʣʽʥ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʮʠʢʣʫ;  

¶ ʥʝʚʤʽʥʥʷ ̔  ʥʝʙʘʞʘʥʥʷ ʫʯʥʽʚ ʧʨʘʮʶʚʘʪʠ ʩʘʤʦʩʪʽʡʥʦ;  

¶ ʥʝʚʤʽʥʥʷ ʫʯʥʽʚ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʥʘʥʥʷ ʜʣ̫ ʬʦʨʤʘʣʽʟʘʮʽʾ ʧʨʘʢʪʠʯʥʠʭ 

ʟʘʜʘʯ ʪʘ ʾ ʭ ʨʦʟʚôʷʟʫʚʘʥʥʷ.  

ʊʦʤʫ, ʦʜʥʠʤ ̔ ʟ ʛʦʣʦʚʥʠʭ ʟʘʚʜʘʥʴ ʩʠʩʪʝʤʠ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ,  ̒ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʥʘʧʨʷʤʽʚ ʨʦʟʚʠʪʢʫ  ̔ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ.  

ʇʦʰʪʦʚʭʦʤ ʜʣʷ ̔ ʥʪʝʥʩʠʚʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ 

ʚ ʋʢʨʘʾʥʽ ʪʘ ʾʭ ʚʠʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦï

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʪʘʣʠ ʨʦʙʦʪʠ ʄ. ɯ. ɾʘʣʜʘʢʘ, ʡʦʛʦ ʢʦʣʝʛ ̔  ʫʯʥʽʚ [71, 

74, 75, 76, 77, 78, 79, 83]. ʇʽʜ ʡʦʛʦ ʢʝʨʽʚʥʠʮʪʚʦʤ ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʥʦʚʠʡ ʧʽʜʭʽʜ 

ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʤʝʪʦʜʠʯʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ̔  ʯʘʩʪʢʦʚʦ ʬʽʟʠʢʠ ï 

ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ 

ʛʘʨʤʦʥʽʡʥʝ ʧʝʜʘʛʦʛʽʯʥʦ ʜʦʮʽʣʴʥʝ ̔  ʚʠʧʨʘʚʜʘʥʝ ʧʦʻʜʥʘʥʥʷ ʥʘʜʙʘʥʴ ʪʨʘʜʠʮʽʡʥʠʭ 

ʤʝʪʦʜʠʯʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ  ̔ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. 

ʇʨʠʯʠʥʠ ʚʢʘʟʘʥʠʭ ʥʝʜʦʣʽʢʽʚ ʫʤʦʚʥʦ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʜʚʽ ʛʨʫʧʠ: 

ʧʨʠʯʠʥʠ, ʥʘ ʚʠʨʽʰʝʥʥʷ ̫ ʢʠʭ ʚʠʢʣʘʜʘʯ ʩʘʤʦʪʫʞʢʠ ʚʧʣʠʥʫʪʠ ʥʝ ʤʦʞʝ (ʩʦʮʽʘʣʴʥʽ, 

ʧʦʣʽʪʠʯʥʽ, ʬʽʥʘʥʩʦʚʽ), ʧʨʠʯʠʥʠ, ʚʠʨʽʰʝʥʥʷ ̫ ʢʠʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʦʬʝʩʽʦʥʘʣʽʟʤʫ 

ʚʠʢʣʘʜʘʯʘ, ʡʦʛʦ ʧʩʠʭʦʣʦʛʦïʧʝʜʘʛʦʛʽʯʥʦʾ ̔  ʤʝʪʦʜʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʧʨʦʛʨʘʤʥʦʛʦ 

 ̔ ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ɼʦʩʣʽʜʞʝʥʥʶ ʧʨʦʙʣʝʤ, 

ʧʦʚôʷʟʘʥʠʭ ʟ ʘʥʘʣʽʟʦʤ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʝʜʘʛʦʛʽʢʠ ̔  ʧʩʠʭʦʣʦʛʽʾ ʫ 

ʚʠʱʽʡ ʰʢʦʣʽ ʧʨʠʜʽʣʷʣʠ ʟʥʘʯʥʫ ʫʚʘʛʫ ɸ. ɺ. ʇʝʪʨʦʚʩʴʢʠʡ [165]; ʚʠʙʦʨʫ ʤʝʪʦʜʽʚ 
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ʥʘʚʯʘʥʥʷ ʪʘ ʾʭ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʥʘʚʯʘʣʴʥʦʚʠʭʦʚʥʦʤʫ ʧʨʦʮʝʩʽ ï 

ʖ. ʂ. ɹʘʙʘʥʩʴʢʠʡ [12], ɯ. ʗ. ʃʝʨʥʝʨ [143, 144], ʄ. ɯ. ʄʘʭʤʫʪʦʚ [148], 

ʄ. ʄ. ʉʢʘʪʢʽʥ [189]; ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʚ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʧʨʦʛʨʝʩʠʚʥʠʭ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ï ɭ. ʉ. ʇʦʣʘʪ [170], ɺ. ʇ. ɹʝʩʧʘʣʴʢʦ [16] ʪʘ ʽʥ.; ʟ 

ʜʠʜʘʢʪʠʯʥʠʤʠ  ̔ʧʩʠʭʦʣʦʛʽʯʥʠʤʠ ʘʩʧʝʢʪʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʚ ʦʩʚʽʪʥʴʦʤʫ 

ʧʨʦʮʝʩʽ ï ʖ. ɯ. ʄʘʰʙʠʮʴ [149], ʅ. ɺ. ʄʦʨʟʝ [155], ʆ. ɯ. ʉʢʘʬʘ [188], 

ʖ. ɺ. ʊʨʠʫʩ [199], ɺʘʢʘʣʶʢ ʊ. ɸ. [25] ʪʘ ʽʥ.; ʩʫʯʘʩʥʠʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦï

ʢʦʤʫʥʽʢʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ï ɸ. ʇ. ɭʨʰʦʚ [67], 

ɺ. ʄ. ʄʦʥʘʭʦʚ [154], ʉ. ʆ. ʈʘʢʦʚ [174], ʖ. ʉ. ʈʘʤʩʴʢʠʡ [175]; ʘʢʪʠʚʽʟʘʮʽʻʶ 

ʥʘʚʯʘʣʴʥʦïʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʄ. ʗ. ɯʛʥʘʪʝʥʢʦ [91], ʊ. ɯ. ʐʘʤʦʚʘ [210], 

ɻ. ɯ. ʑʫʢʽʥʘ [215], ɸ. ʌ. ɽʩʘʫʣʦʚ [216], ʈ. ɸ. ʅʽʟʘʤʦʚ [162] ʪʘ ʽʥ. ʚ ʦʩʚ̔ʪʥʴʦʤʫ 

ʧʨʦʮʝʩʽ; ʜʦʩʣʽʜʞʝʥʥʷʤ ʥʘʚʯʘʣʴʥʦïʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʨʠ ʥʘʚʯʘʥʥʽ 

ʤʘʪʝʤʘʪʠʢʠ ʗ. ɯ. ɻʨʫʜʴʦʥʦʚ [51, 55], ʄ. ʗ. ɯʛʥʘʪʝʥʢʦ [91], ʆ. ɯ. ʉʢʘʬʘ [184], 

ʃ. ʄ. ʌʨʽʜʤʘʥ [206], ʄ. ɯ. ʐʢʽʣʴ [211]; ʚʠʚʯʝʥʥʷ ʦʩʦʙʠʩʪʦʩʪ ̔ ʰʢʦʣʷʨʘ  ̔

ʩʪʫʜʝʥʪʘ, ʾ ʭ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ̫ ʢʦʩʪʝʡ (ɹ. ɻ. ɸʥʘʥʴʻʚ [10, 11], ʆ. ʄ. ʃʻʦʥʪʴʻʚ 

[141, [142], ʉ. ʃ. ʈʫʙʽʥʰʪʝʡʥ [181], ʄ. ʃ. ʉʤʫʣʴʩʦʥ [192] ʪʘ ̔ ʥ.) 

ɻʦʣʦʚʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ̫ ʢʽ ʜʦʚʦʜʠʪʴʩʷ ʜʦʣʘʪʠ ʚʠʢʣʘʜʘʯʘʤ ʪʘ ʩʪʫʜʝʥʪʘʤ, 

 ̒ʥʝʚʤʽʥʥʷ ʩʘʤʠʭ ʞʝ ʩʪʫʜʝʥʪʽʚ ʩʘʤʦʩʪʽʡʥʦ ʦʧʨʘʮʴʦʚʫʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, 

ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʟ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʽʥʬʦʨʤʘʪʠʢʠ, ʾʭʥʴʦʾ 

ʥʘʚʯʘʣʴʥʦïʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʩʣʘʙʢʘ ʤʦʪʠʚʘʮʽʷ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʇʽʜʩʠʣʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʥʘʚʯʘʣʴʥʦïʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʫ ʧʨʦʮʝʩʽ 

ʥʘʚʯʘʥʥʷ ʤʦʞʣʠʚʝ ʟʘʚʜʷʢʠ ʦʩʦʙʠʩʪʽʡ ʜʽʷʣʴʥʦʩʪʽ ʚʠʢʣʘʜʘʯʘ, ʧʨʘʚʠʣʴʥʽʡ 

ʧʦʩʪʘʥʦʚʮʽ ʮʽʣʝʡ ʥʘʚʯʘʥʥʷ, ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʟʘʮʽʢʘʚʣʝʥʦʾ 

ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ, ʬʦʨʤʫʚʘʥʥʷ ʥʘʩʪʘʥʦʚ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʫʩʧʽʭʫ.  

ɽʬʝʢʪʠʚʥʽʩʪʴ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʫ ɿɺʆ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ. 

ʆʜʥʠʤ ʟ ʥʠʭ  ̒ʡʦʛʦ ʦʨʛʘʥʽʟʘʮʽʷ ʥʘ ʦʩʥʦʚʽ ʻʜʠʥʦʛʦ ʧʩʠʭʦʣʦʛʦïʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʧʽʜʭʦʜʫ, ʷʢʠʡ ʫ ʩʚʦʶ ʯʝʨʛʫ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʥʠʟʢʫ ʣʦʢʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ, ʱʦ 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʾ ʫ ʨʦʟʚʠʪʢʫ ʚʠʱʦʾ h ʢʦʣʠ. 

ɺ ʩʫʯʘʩʥʽʡ ʧʝʜʘʛʦʛʽʮʽ ʚʠʱʦʾ ʰʢʦʣʠ ʚʽʜʥʦʩʠʥʠ ñʚʠʢʣʘʜʘʯïʩʪʫʜʝʥʪò ʪʘ 

ñʩʪʫʜʝʥʪïʚʠʢʣʘʜʘʯò ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʯʝʨʝʟ ʪʘʢʽ ʦʩʥʦʚʥʽ ʧʽʜʭʦʜʠ [31, ʩ. 12]: 



50 

1. ʉʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ï ʮʝ ʩʪʚʦʨʝʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʩʠʩʪʝʤʠ ʚ ʥʘʚʯʘʣʴʥʦïʚʠʭʦʚʥʦʤʫ ʧʨʦʮʝʩʽ, ̫ ʢʘ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʽʜʛʦʪʦʚʢʠ ʩʧʝʮʽʘʣʽʩʪʘ, ʦʟʙʨʦʻʥʦʛʦ ʪʝʦʨʝʪʠʯʥʠʤʠ ʩʫʯʘʩʥʠʤʠ ʪʘ ʢʣʘʩʠʯʥʠʤʠ 

ʟʥʘʥʥʷʤʠ, ʷʢʠʡ ʚʦʣʦʜʽʻ ʧʨʘʢʪʠʯʥʠʤʠ ʚʤʽʥʥʷʤʠ, ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘ ʩʚʦʻ 

ʧʦʜʘʣʴʰʝ ʟʨʦʩʪʘʥʥʷ, ʟʘʚʜʷʢʠ ʨʦʟʚʠʥʝʥʦʤʫ ʧʝʨʩʧʝʢʪʠʚʥʦʤʫ ʤʠʩʣʝʥʥʶ, 

ʥʘʚʠʯʢʘʤ ʤʠʩʣʠʪʝʣʴʥʦʾ ʪʘ ʪʨʫʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

2. ʉʪʨʫʢʪʫʨʥʠʡ ʧʽʜʭʽʜ ï ʮʝ ʬʦʨʤʫʚʘʥʥʷ ʮʽʣʽʩʥʦʾ ʽʻʨʘʨʭʽʾ ʥʘʚʯʘʣʴʥʦï

ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʪʘ ʥʘʚʯʘʣʴʥʦïʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ, ɦ ʦ ʩʢʣʘʜʘʻ ʻʜʠʥʫ ʩʪʨʫʢʪʫʨʫ 

ʜʽʡ ʚʩʽʭ ʧʽʜʨʦʟʜʽʣʽʚ ʪʘ ʩʣʫʞʙ ʟʘʢʣʘʜʫ ʟʘʢʣʘʜʽ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʪʝʦʨʝʪʠʯʥʦ 

ʦʙˇʨʫʥʪʦʚʘʥʫ ʧʝʜʘʛʦʛʽʢʦʶ ʚʠʱʦʾ ʰʢʦʣʠ, ʷʢʘ ʧʽʜʧʦʨʷʜʢʦʚʘʥʘ ̒ ʜʠʥʽʡ ʤʝʪʽ. ɺʩʽ 

ʩʪʨʫʢʪʫʨʠ ʧʦʩʪʘʶʪʴ ʻʜʠʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʚʧʣʠʚʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ 

ʩʪʫʜʝʥʪʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾ ʭ ʚʽʢʦʚʠʭ ʪʘ ̔ ʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. 

3. ɼʽʷʣʴʥʽʩʥʠʡ ʧʽʜʭʽʜ ï ʟôʷʩʫʚʘʥʥʷ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ 

ʥʘʚʯʘʥʥʷ ʧʨʦʚʽʜʥʠʭ ʧʨʽʦʨʠʪʝʪʽʚ ʫ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ: ʥʘʚʯʘʣʴʥʽʡ, ʥʘʫʢʦʚʦï

ʧʦʰʫʢʦʚʽʡ, ʚʠʨʦʙʥʠʯʦïʧʨʘʢʪʠʯʥʽʡ, ʛʨʦʤʘʜʩʴʢʽʡ, ʧʦʙʫʪʦʚʽʡ. ʅʘʚʯʘʥʥʷ ʯʝʨʝʟ 

ʜʽʷʣʴʥʽʩʪʴ, ̫ ʢ ʜʦʙʨʝ ʧʨʦʜʫʤʘʥʫ ʪʘ ʦʨʛʘʥʽʟʦʚʘʥʫ ʩʫʢʫʧʥʽʩʪʴ ʜʽʡ, ʩʢʣʘʜʘʻʪʴʩʷ ̫ ʢ 

ʦʩʥʦʚʘ ʩʠʩʪʝʤʠ ʪʘ ʩʪʨʫʢʪʫʨʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʫ ɿɺʆ. 

ɼʽʷʣʴʥʽʩʥʠʡ ʧʽʜʭʽʜ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʟʘʛʘʣʴʥʦʪʝʦʨʝʪʠʯʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ 

ʟʘʛʘʣʴʥʠʭ ʚʠʜʽʚ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ:  

- ʪʨʫʜʦʚʦʾ, ʥʘʚʯʘʣʴʥʦʾ ̫ ʢ ʧʝʨʝʪʚʦʨʶʶʯʦʾ; 

- ʧʽʟʥʘʚʘʣʴʥʦʾ, ʷʢʘ  ̒ ʦʩʥʦʚʥʠʤ ʰʣʷʭʦʤ ʧʽʜʛʦʪʦʚʢʠ ʣʶʜʠʥʠ ʜʦ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ; 

- ʮʽʥʥʽʩʥʦïʦʨʽʻʥʪʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʜʦ ̫ ʢʦʾ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʧʨʦʬʝʩʽʡʥʫ, 

ʥʘʧʨʠʢʣʘʜ ʢʦʤʝʨʮʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʜʽʷʣʴʥʽʩʪʴ ʪʚʦʨʯʫ, ʝʩʪʝʪʠʯʥʫ; 

- ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ̫ ʢ ʩʧʽʣʢʫʚʘʥʥʷ ʫ ʧʨʦʬʝʩʽʡʥʠʭ ̔  ʩʫʩʧʽʣʴʥʠʭ ʮʽʣʷʭ. 

4. ʂʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʥʘʚʯʘʥʥʷ ʫ ɿɺʆ, ʥʘʩʘʤʧʝʨʝʜ, ʧʦʣʷʛʘʻ ʫ 

ʧʦʻʜʥʘʥʥʽ ʟʤʽʩʪʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʫ ʧʝʚʥʽ ʢʦʤʧʣʝʢʩʠ: 1) ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽ 

(ʛʫʤʘʥʽʪʘʨʥʽ, ʩʦʮʽʘʣʴʥʦïʝʢʦʥʦʤʽʯʥʽ ʜʠʩʮʠʧʣʽʥʠ, ̫ ʢʽ ʚʠʚʯʘʶʪʴʩʷ, ̫ ʢ ʧʨʘʚʠʣʦ, ʥʘ 

1ï2 ʢʫʨʩʘʭ, ʘ ʪʘʢʦʞ ʩʧʝʮʢʫʨʩʠ ï ʥʘ 3ï5 ʢʫʨʩʘʭ); 2) ʧʨʦʬʽʣʴʥʽ ʜʠʩʮʠʧʣʽʥʠ 

(ʧʨʠʨʦʜʥʠʯʦïʥʘʫʢʦʚʽ, ʧʨʦʬʝʩʽʡʥʦʾ  ̔ ʧʨʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ (1ï4 ʢʫʨʩʠ)); 3) 



51 

ʩʧʝʮʽʘʣʴʥʽ ʜʠʩʮʠʧʣʽʥʠ (3ï5 ʢʫʨʩʠ), ̫ ʢʽ ʢʦʤʧʣʝʢʩʥʦ ʧʦʻʜʥʫʶʪʴʩʷ ʫ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʧʨʦʬʽʣʶ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʟ ʥʘʚʯʘʣʴʥʦʶ ʪʘ ʚʠʨʦʙʥʠʯʦʶ ʧʨʘʢʪʠʢʦʶ, ʟ 

ʫʩʽʤʘ ʬʦʨʤʘʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ.  

5. ʊʚʦʨʯʠʡ ʧʽʜʭʽʜ ï ʦʨʽʻʥʪʘʮʽʷ ʩʪʫʜʝʥʪʽʚ ʥʘ ʩʘʤʦʩʪʽʡʥʫ, ʪʚʦʨʯʫ ʥʘʫʢʦʚʦï

ʧʦʰʫʢʦʚʫ ʜʽʷʣʴʥʽʩʪʴ ʫ ʜʚʦʭ ʘʩʧʝʢʪʘʭ: ʦʙʦʚôʷʟʢʦʚʦʤʫ (ʥʘʧʠʩʘʥʥʷ ʨʝʬʝʨʘʪʽʚ, 

ʚʠʢʦʥʘʥʥʷ ʢʦʥʪʨʦʣʴʥʠʭ ̔  ʨʦʟʨʘʭʫʥʢʦʚʦïʛʨʘʬʽʯʥʠʭ ʨʦʙʽʪ, ʨʦʟʨʦʙʢʘ ʥʘʚʯʘʣʴʥʠʭ 

ʧʨʦʝʢʪʽʚ, ʥʘʧʠʩʘʥʥʷ ʢʫʨʩʦʚʠʭ ʡ ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ ʨʦʙʽʪ) ʪʘ ʜʦʙʨʦʚʽʣʴʥʦʤʫ 

(ʧʽʜʛʦʪʦʚʢʘ ʧʨʝʟʝʥʪʘʮʽʡ, ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʝʡ, ʜʦʧʦʚʽʜʽ ʥʘ ʩʪʫʜʝʥʪʩʴʢʠʭ 

ʢʦʥʬʝʨʝʥʮʽʷʭ, ʨʝʘʣʽʟʘʮʽʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ  ̔ ʛʨʫʧʦʚʠʭ ʥʘʫʢʦʚʦïʜʦʩʣʽʜʥʠʭ 

ʧʨʦʝʢʪʽʚ ʪʘ ʽʥ.). ʆʩʥʦʚʥʠʤ ʥʘʧʨʷʤʦʤ ʪʚʦʨʯʦʛʦ ʧʽʜʭʦʜʫ ʧʦʩʪʘʻ ʨʦʟʚʠʪʦʢ 

ʤʠʩʣʠʪʝʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʥʘʙʫʪʪʷ ʚʤʽʥʴ ʚʠʩʫʚʘʥʥʷ ʥʝʩʪʘʥʜʘʨʪʥʠʭ, ʧʨʦʙʣʝʤʥʠʭ 

ʜʫʤʦʢ ʪʘ ʧʨʦʧʦʟʠʮʽʡ. ɼʦ ʥʴʦʛʦ ʚʽʜʥʦʩʠʪʴʩʷ ʦʚʦʣʦʜʽʥʥʷ ʥʝʦʙʭʽʜʥʠʤʠ ʥʘʚʠʯʢʘʤʠ 

ʙʽʙʣʽʦʛʨʘʬʽʯʥʦʾ ʢʫʣʴʪʫʨʠ, ʯʠʪʘʥʥʷ ʭʫʜʦʞʥʴʦʾ ʪʘ ʥʘʫʢʦʚʦïʧʦʧʫʣʷʨʥʦʾ 

ʣʽʪʝʨʘʪʫʨʠ, ʷʢʽ ʧʽʜʽʡʤʘʶʪʴ ʩʚʽʜʦʤʽʩʪʴ ʩʪʫʜʝʥʪʘ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦïʧʦʰʫʢʦʚʠʭ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʫʤʽʥʴ ʩʪʫʜʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ̔  ʧʦʰʫʢʦʚʠʭ ʟʘʩʦʙʽʚ ʤʝʨʝʞʽ Internet. 

6. ʉʫʙôʻʢʪʥʦïcʫʙôʻʢʪʥʠʡ ʧʽʜʭʽʜ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʠʩʪʝʤʫ ʚʽʜʥʦʩʠʥ, ʟʘ ̫ ʢʦʶ 

ʚʠʢʣʘʜʘʯʽ ʧʨʘʛʥʫʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʘʚʯʘʣʴʥʦïʧʽʟʥʘʚʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ, 

ʜʙʘʶʯʠ ʧʨʦ ʾʭ ʬʦʨʤʫʚʘʥʥʷ ʷʢ ʩʫʙôʻʢʪʽʚ ʩʘʤʦʨʦʟʚʠʪʢʫ ʪʘ ʩʘʤʦʚʠʭʦʚʘʥʥʷ, ʽʟ 

ʩʚʽʜʦʤʠʤ ʫʤʦʪʠʚʦʚʘʥʠʤ ʩʪʘʚʣʝʥʥʷʤ ʜʦ ʥʘʚʯʘʥʥʷ [31, ʩ. 13]. 

7. ɼʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʧʽʜʭʽʜ ï ʚʠʚʯʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʩʪʫʜʝʥʪʽʚ ʪʘ, ʜʦ ʧʝʚʥʦʾ ʤʽʨʠ, ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʘʢʘʜʝʤʽʯʥʠʭ 

ʛʨʫʧʘʭ ʜʦ ʩʠʣʴʥʠʭ, ʩʝʨʝʜʥʽʭ ʪʘ ʩʣʘʙʢʠʭ ʾ ʭ ʤʽʢʨʦʛʨʫʧ. ʎʝ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʧʦʩʽʙʥʠʢʽʚ, ʽʥʜʠʚʽʜʫʘʣʴʥʦïʤʽʢʨʦʛʨʫʧʦʚʠʭ ʟʘʚʜʘʥʴ, 

ʟʘʣʫʯʝʥʥʷ ʦʢʨʝʤʠʭ ʩʪʫʜʝʥʪʽʚ ʜʦ ʚʠʢʦʥʘʥʥʷ ʪʚʦʨʯʠʭ ʟʘʚʜʘʥʴ ̔  ʚʠʜʽʚ ʨʦʙʽʪ, ɦ ʦ 

ʩʧʨʠʷʣʦ ʙ ʾʭ ʧʨʘʛʥʝʥʥʶ ʜʦ ʧʦʛʣʠʙʣʝʥʥʷ ʟʥʘʥʴ, ʘ ʫ ʩʠʣʴʥʠʭ ʩʪʫʜʝʥʪʽʚ ï 

ʨʦʟʚʠʚʘʣʦ ʙ ̔ ʥʪʝʨʝʩ ʜʦ ʦʚʦʣʦʜʽʥʥʷ ʤʘʪʝʨʽʘʣʦʤ, ̫ ʢʠʡ ʥʝ ʚʭʦʜʠʪʴ ʜʦ ʦʙʦʚôʷʟʢʦʚʦʾ 

ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʜʠʩʮʠʧʣʽʥ. 

8. ɯʥʜʠʚʜ̔ʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ï ʚʽʜʙʽʨ ʩʪʫʜʝʥʪʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʬʫʥʢʮʽʡ ʥʘʚʯʘʣʴʥʦïʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ (ʨʝʘʣʽʟʘʮʽʾ ʥʘʫʢʦʚʦïʜʦʩʣʽʜʥʠʭ 

ʧʨʦʝʢʪʽʚ, ʨʝʢʦʤʝʥʜʘʮʽʾ ʢʨʘʱʠʭ ʩʪʫʜʝʥʪʽʚ ʜʣʷ ʫʯʘʩʪʽ ʚ ʢʦʥʢʫʨʩʘʭ, ʦʣʽʤʧʽʘʜʘʭ; 
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ʥʘʧʠʩʘʥʥʷ ʤʘʛʽʩʪʝʨʩʴʢʠʭ ʨʦʙʽʪ; ʟʘʣʠʰʝʥʥʷ ʥʘ ʢʘʬʝʜʨʽ ʷʢ ʘʩʠʩʪʝʥʪʽʚ ʯʠ 

ʘʩʧʽʨʘʥʪʽʚ; ʚʽʜʙʽʨ ʜʣʷ ʥʘʚʯʘʥʥʷ ʟʘ ʢʦʨʜʦʥʦʤ ʪʘ ̔ ʥ.). 

9. ʆʩʦʙʠʩʪʽʩʥʦïʦʨʽʻʥʪʦʚʘʥʠʡ ʧʽʜʭʽʜ ʫ ʚʠʱʽʡ ʰʢʦʣʽ ʤʘʻ ʪʘʢʽ ʩʫʪʥʽʩʥʽ 

ʦʟʥʘʢʠ [23, ʩ. 14]: 

ï ʩʫʙôʻʢʪïʩʫʙôʻʢʪʥʝ ʛʫʤʘʥʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣɹʥʦï

ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʟʘʢʣʘʜʽ ʚʠʱʦʾ ʦʩʚʽʪʠ; 

ï ʜʽʘʛʥʦʩʪʠʯʥʦïʩʪʠʤʫʣʷʮʽʡʥʠʡ ʩʧʦʩʽʙ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʽʟʥʘʥʥʷ 

ʩʪʫʜʝʥʪʽʚ; 

ï ʜʽʷʣʴʥʽʩʥʦïʢʦʤʫʥʽʢʘʪʠʚʥʘ ʘʢʪʠʚʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ; 

ï ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʠʢʣʘʜʘʯʝʤ (ʘ ʧʽʟʥʽʰʝ ʡ ʩʪʫʜʝʥʪʘʤʠ) ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʜʦʩʷʛʥʝʥʴ ʩʪʫʜʝʥʪʽʚ ʚ ʫʩʽʭ ʚʠʜʘʭ ʜʽʷʣʴʥʦʩʪʽ, ʩʝʥʩʠʪʠʚʥʠʭ ʾ ʭ ʨʦʟʚʠʪʢʫ; 

ï ʚʨʘʭʫʚʘʥʥʷ ʫ ʟʤʽʩʪʽ, ʤʝʪʦʜʠʢʘʭ, ʩʠʩʪʝʤʽ ʦʮʽʥʶʚʘʥʥʷ h ʠʨʦʢʦʛʦ ʜʽʘʧʘʟʦʥʫ 

ʦʩʦʙʠʩʪʽʩʥʠʭ ʧʦʪʨʝʙ ̔  ʤʦʞʣʠʚʦʩʪʝʡ ʩʪʫʜʝʥʪʽʚ ʫ ʟʜʦʙʫʪʪʽ ̫ ʢʽʩʥʦʾ ʦʩʚʽʪʠ. 

ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʦʙʠʩʪʽʩʥʦïʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʧʦʚʠʥʥʦ 

ʟʘʙʝʟʧʝʯʠʪʠ ʦʩʦʙʠʩʪʽʩʥʦïʩʤʠʩʣʦʚʠʡ ʨʦʟʚʠʪʦʢ ʩʪʫʜʝʥʪʽʚ, ʧʽʜʪʨʠʤʢʫ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ ʡ ʥʝʧʦʚʪʦʨʥʦʩʪʽ ʢʦʞʥʦʛʦ ʟ ʥʠʭ. 

10. ʂʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ ï ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʢʣʶʯʦʚʠʭ (ʙʘʟʦʚʠʭ, ʦʩʥʦʚʥʠʭ), ʟʘʛʘʣʴʥʦïʛʘʣʫʟʝʚʠʭ i 

ʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʩʪʫʜʝʥʪʽʚ. ʈʝʟʫʣʴʪʘʪʦʤ ʪʘʢʦʛʦ ʧʨʦʮʝʩʫ ʙʫʜʝ 

ʬʦʨʤʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʦʣʦʜʦʾ ʣʶʜʠʥʠ, ʱʦ  ̒ ʩʫʢʫʧʥʽʩʪʶ 

ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʽʥʪʝʛʨʦʚʘʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʦʩʦʙʠʩʪʦʩʪʽ. ʊʘʢʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʻ ʩʬʦʨʤʫʚʘʪʠʩʷ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥ ̫i ʤʽʩʪʠʪʠ ʟʥʘʥʥʷ, ʚʤʽʥʥʷ, 

ʩʪʘʚʣʝʥʥʷ, ʜʦʩʚʽʜ ʜʽʷʣʴʥʦʩʪʽ ʡ ʧʦʚʝʜʽʥʢʦʚʽ ʤʦʜʝʣʽ ʦʩʦʙʠʩʪʦʩʪʽ. 

ɸʥʘʣʽʟʫʶʯʠ ʜʦʩʚʽʜ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤ ʙʘʛʘʪʴʦʭ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ɭʚʨʦʧʠ ʪʘ 

ʩʚʽʪʫ, ʩʝʨʝʜ ̫ ʢʠʭ ɸʚʩʪʨʽʷ, ɺʝʣʠʢʘ ɹʨʠʪʘʥʽʷ, ʂʘʥʘʜʘ, ʅʦʚʘ ɿʝʣʘʥʜʽʷ, ʅʽʤʝʯʯʠʥʘ, 

ʌʨʘʥʮʽʷ ʪʘ ʽʥʰʽ, ʙʘʯʠʤʦ, ʱʦ ʦʜʥʠʤ ʟʽ ʰʣʷʭʽʚ ʦʥʦʚʣʝʥʥʷ ʟʤʽʩʪʫ ʦʩʚʽʪʠ ʡ 

ʥʘʚʯʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʫʟʛʦʜʞʝʥʥʷ ʾ ʭ ̔ ʟ ʩʫʯʘʩʥʠʤʠ ʧʦʪʨʝʙʘʤʠ ̔ ʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʩʫʩʧʽʣʴʩʪʚʘ, ʽʥʪʝʛʨʘʮʽʾ ʜʦ ʩʚʽʪʦʚʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ  ̒ ʦʨʽʻʥʪʘʮʽʷ 

ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ ʪʘ ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʡʦʛʦ ʟʘʧʨʦʚʘʜʞʝʥʥʷ. 

ʅʘʚʯʘʥʥʷ ̫ ʚʣʷʻ ʩʦʙʦʶ ʩʬʝʨʫ ʩʫʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ ʧʝʨʝʜʘʯʽ ʩʪʘʨʰʠʤ 
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ʧʦʢʦʣʽʥʥʷʤ ʤʦʣʦʜʰʦʤʫ ʥʘʢʦʧʠʯʝʥʦʛʦ ʜʦʩʚʽʜʫ. ʎʝʡ ʧʨʦʮʝʩ ̒  ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʶ 

ʧʦʩʣʽʜʦʚʥʦʶ ʟʤʽʥʦʶ ʥʘʚʯʘʣʴʥʠʭ ʟʘʜʘʯ ʫ ʧʨʦʮʝʩʽ ʚʟʘʻʤʦʜʽʾ ʚʠʢʣʘʜʘʯʘ ʪʘ 

ʩʪʫʜʝʥʪʽʚ ̔  ʧʦʩʪʫʧʦʚʦʶ ʟʘʤʽʥʦʶ ʩʪʘʥʫ ʛʦʪʦʚʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʜʦ ʧʝʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʫ ʨʝʟʫʣʴʪʘʪʽ ʟʘʩʚʦʻʥʥʷ ʥʠʤʠ ʟʤʽʩʪʫ ʧʦʜʘʥʦʛʦ ʜʦʩʚʽʜʫ. ʆʩʥʦʚʥʘ ʬʫʥʢʮʽʷ ʮʴʦʛʦ 

ʧʨʦʮʝʩʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʟʘ ʤʽʥʽʤʘʣʴʥʠʡ ʪʝʨʤʽʥ ʷʢʥʘʡʢʨʘʱʝ ʧʝʨʝʜʘʪʠ 

ʤʦʣʦʜʰʦʤʫ ʧʦʢʦʣʽʥʥʶ ʪʦʡ ʟʤʽʩʪ ʜʦʩʚʽʜʫ, ʷʢʠʡ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʩʫʩʧʽʣʴʩʪʚʘ. ʇʨʠ ʮʴʦʤʫ ʩʦʮʽʘʣʴʥʽ ʮʽʣʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʤʽʩʪ ʥʘʚʯʘʥʥʷ, ʡʦʛʦ 

ʢʦʥʢʨʝʪʥʝ ʥʘʧʦʚʥʝʥʥʷ, ʥʘ ʦʨʛʘʥʽʟʘʪʦʨʽʚ ʪʘ ʚʠʢʦʥʘʚʮʽʚ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʧʩʠʭʦʣʦʛʠ ʪʘ ʧʝʜʘʛʦʛʠ ʚʚʘʞʘʶʪʴ 

ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ. ʇʨʦʮʝʩ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ, ʟʛʽʜʥʦ ʧʦʣʦʞʝʥʴ ʅ. ʌ. ʊʘʣʠʟʽʥʦʾ [197] 

ʪʘ ʇ. ʗ. ɻʘʣʴʧʝʨʽʥʘ [34], ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ h ʽʩʪʴ ʝʪʘʧʽʚ: 

1) ʤʦʪʠʚʘʮʽʷ; 

2) ʚʠʟʥʘʯʝʥʥʷ ʩʭʝʤʠ ʦʨʽʻʥʪʫʚʘʣʴʥʦʾ ʦʩʥʦʚʠ ʜʽʡ; 

3) ʚʠʢʦʥʘʥʥʷ ʜʽʾ ʚ ʤʘʪʝʨʽʘʣʽʟʦʚʘʥʽʡ ʬʦʨʤʽ (ʪʦʙʪʦ ʜʽʡ ʟ ʦʙôʻʢʪʘʤʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʫ ʚʠʛʣʷʜʽ ʟʥʘʢʽʚ, ʩʭʝʤ, ʤʦʜʝʣʝʡ); 

4) ʚʠʢʦʥʘʥʥʷ ʜʽʾ ʚʛʦʣʦʩ; 

5) ʚʠʢʦʥʘʥʥʷ ʜʽʾ ʧʨʦ ʩʝʙʝ; 

6) ʚʠʢʦʥʘʥʥʷ ʜʽʡ ʚ ʨʦʟʫʤʦʚʽʡ ʬʦʨʤʽ (ʦʧʝʨʫʶʯʠ ʦʙʨʘʟʘʤʠ ʪʘ ʧʦʥʷʪʪʷʤʠ, 

ʙʝʟ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ ʟʥʘʢʽʚ ʪʘ ʬʦʨʤ). 

ʇʽʜ ʤʦʪʠʚʘʮʽʻʶ ʨʦʟʫʤʽʶʪʴ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʘʢʪʠʚʥʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ. 

ʄʦʪʠʚʘʮʽʷ ʬʦʨʤʫʻʪʴʩʷ, ʟʤʽʥʶʻʪʴʩʷ, ʧʝʨʝʙʫʜʦʚʫʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʜʽʷʣʴʥʦʩʪʽ. 

ʈʦʟʚʠʪʦʢ ̔  ʬʦʨʤʫʚʘʥʥʷ ʤʦʪʠʚʘʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʚʽʜʧʦʚʽʜʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ̔  

ʟʤʽʩʪ ʜʽ̫ʣɹʥʦʩʪʽ. ʈʘʟʦʤ ʟ ʪʠʤ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ ʤʦʞʫʪʴ 

ʩʧʨʠʷʪʠ ʫʩʧʽʭʫ ʯʠ ʥʝʚʜʘʯʘʤ ʚ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʫʪʚʦʨʶʻ ʥʦʚʠʡ 

ʨʽʚʝʥʴ ʤʦʪʠʚʘʮʽʾ ʘʙʦ ʟʤʽʥʶʻ ʚʞʝ ʫʪʚʦʨʝʥʠʡ ʫ ʤʠʥʫʣʠʭ ʚʠʜʘʭ ʜʽʷʣʴʥʦʩʪʽ. 

ɯʻʨʘʨʭʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʤʦʪʠʚʘʮʽʡʥʦʾ ʩʬʝʨʠ ʚʠʟʥʘʯʘ ̒ ʥʘʧʨʘʚʣʝʥʽʩʪʴ 

ʜʽʷʣʴʥʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ, ̫ ʢʘ ʤʘʻ ʨʽʟʥʠʡ ʭʘʨʘʢʪʝʨ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ̫ ʢʽ ʩʘʤʝ 

ʤʦʪʠʚʠ ʟʘ ʩʚʦʾʤ ʟʤʽʩʪʦʤ ̔  ʙʫʜʦʚʦʶ ʩʪʘʣʠ ʜʦʤʽʥʫʶʯʠʤʠ [147]. 

ʈ. ʉ. ʅʝʤʦʚ [161] ʚʠʟʥʘʯʠʚ ʤʦʪʠʚʘʮʽʶ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʧʨʠʯʠʥ 

ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ɦ ʦ ʧʦʷʩʥʶʶʪʴ ʧʦʚʝʜʽʥʢʫ ʣʶʜʠʥʠ. 
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ɿʛʽʜʥʦ ʃ. ɯ. ɹʦʞʦʚʠʯ [23], ʤʦʪʠʚ ï ʮʝ ʪʝ, ʟʘʨʘʜʠ ʯʦʛʦ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʜʽʷʣʴʥʽʩʪʴ. ɺ ʷʢʦʩʪʽ ʤʦʪʠʚʫ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʧʨʝʜʤʝʪʠ ʟʦʚʥʽʰʥʴʦʛʦ ʩʚʽʪʫ, 

ʫʷʚʣʝʥʥʷ, ̔ ʜʝʾ, ʧʦʯʫʪʪʷ ̔  ʧʝʨʝʞʠʚʘʥʥʷ ï ʚʩʝ ʪʝ, ʚ ʯʦʤʫ ʟʥʘʡʰʣʘ ʩʚʦʻ ʚʪʽʣʝʥʥʷ 

ʧʦʪʨʝʙʘ. ʇʦʥʷʪʪʷ Ăʤʦʪʠʚò  ̒ ʚʫʞʯʠʤ ʟʘ ʧʦʥʷʪʪʷ Ăʤʦʪʠʚʘʮʽʷò, ʷʢʝ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʢʣʘʜʥʠʤ ʤʝʭʘʥʽʟʤʦʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʪʘ 

ʚʥʫʪʨʽʰʥʽʭ ʬʘʢʪʦʨʽʚ ʧʦʚʝʜʽʥʢʠ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʚʠʥʠʢʥʝʥʥʷ, ʥʘʧʨʘʚʣʝʥʥʷ, ʘ 

ʪʘʢʦʞ ʩʧʦʩʦʙʠ ʟʜʽʡʩʥʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʬʦʨʤ ʜʽʷʣʴʥʦʩʪʽ. 

ʇʽʜ ʤʦʪʠʚʘʮʽʡʥʦʶ ʩʬʝʨʦʶ, ʘʙʦ ʤʦʪʠʚʘʮʽʻʶ ʨʦʟʫʤʽʶʪʴ ʩʪʨʠʞʝʥʴ 

ʦʩʦʙʠʩʪʦʩʪʽ, ʪʘʢʽ ʾʾ ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢ ʩʧʨʷʤʦʚʘʥʽʩʪʴ, ʮʽʥʥʽʩʥʽ ʦʨʽʻʥʪʘʮʽʾ, 

ʫʩʪʘʥʦʚʢʠ, ʩʦʮʽʘʣʴʥ ̔ʦʯʽʢʫʚʘʥʥʷ, ʝʤʦʮʽʾ, ʚʦʣʴʦʚʽ ʷʢʦʩʪʽ ʪʘ ʽʥʰʽ ʩʦʮʽʘʣʴʥʦï

ʧʩʠʭʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ 

ʧʽʜʭʦʜʽʚ, ʧʽʜ ʤʦʪʠʚʘʮʽʻʶ ʙʽʣʴʰʽʩʪʴ ʘʚʪʦʨʽʚ ʨʦʟʫʤʽʶʪʴ ʩʫʢʫʧʥʽʩʪʴ, ʩʠʩʪʝʤʫ 

ʧʩʠʭʦʣʦʛʽʯʥʦ ʨʽʟʥʦʨʽʜʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʜʝʪʝʨʤʽʥʫʶʪʴ ʧʦʚʝʜʽʥʢʫ  ̔ʜʽʷʣʴʥʽʩʪʴ 

ʣʶʜʠʥʠ [121]. 

ʄʦʪʠʚʘʮʽʷ ʥʘʚʯʘʥʥʷ ï ʮʝ ʩʪʠʤʫʣʶʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʜʦ ʥʘʚʯʘʣʴʥʦï

ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʮʽʣʝʡ ʪʘ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʚʜʘʥʴ. ʆʩʥʦʚʦʶ ʤʦʪʠʚʘʮʽʾ ʫʯʽʥʥ ̫  ̒ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʦʪʨʝʙʠ ʪʘ 

ʽʥʪʝʨʝʩʠ ʚʠʢʣʘʜʘʯʘ ʪʘ ʩʪʫʜʝʥʪʽʚ, ʚʨʘʭʫʚʘʥʥʷ ʪʘ ʟʘʜʦʚʦʣʝʥʥʷ ʷʢʠʭ ʩʫʪʪʻʚʦ 

ʧʦʢʨʘʱʫʻ ʥʝ ʣʠʰʝ ̫ ʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʫ ʥʘʚʯʘʥʥʽ ʪʘ ʨʦʟʚʠʪʢʫ, ʘ ʡ ʧʦʣʝʛʰʫʻ ʧʨʦʮʝʩ 

ʫʧʨʘʚʣʽʥʥʷ ʚʩʽʤʘ ʢʦʤʧʦʥʝʥʪʘʤʠ ʥʘʚʯʘʣʴʥʦïʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʈʦʟʛʣʷʥʝʤʦ ʥʘʚʯʘʣʴʥʫ ʤʦʪʠʚʘʮʽʶ. ʅʘʚʯʘʣʴʥʘ ʤʦʪʠʚʘʮʽʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʽʣʴʢʦʤʘ 

ʬʘʢʪʦʨʘʤʠ: 

ï ʦʩʚʽʪʥʴʦʶ ʩʠʩʪʝʤʦʶ, ʦʩʚʽʪʥʽʤ ʟʘʢʣʘʜʦʤ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʚʯʘʥʥʷ; 

ï ʦʨʛʘʥʽʟʘʮʽʻʶ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ;  

ï ʩʫʙôʻʢʪʠʚʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʩʪʫʜʝʥʪʘ (ʩʪʘʪʴ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ 

ʨʦʟʚʠʪʦʢ, ʩʘʤʦʦʮʽʥʢʘ, ʚʽʜʥʦʩʠʥʠ ʟ ̔ ʥʰʠʤʠ ʩʪʫʜʝʥʪʘʤʠ ʪʦʱʦ);  

ï ʩʫʙôʻʢʪʠʚʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʝʜʘʛʦʛʘ ʽ, ʧʝʨʰ ʟʘ ʚʩʝ, ʩʠʩʪʝʤʦʶ 

ʩʪʘʚʣʝʥʥʷ ʡʦʛʦ ʜʦ ʩʪʫʜʝʥʪʘ, ʜʦ ʚʠʢʣʘʜʘʥʥʷ;  

ï ʩʧʝʮʠʬʽʢʦʶ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʝʜʤʝʪʫ. 

ʄʦʪʠʚʘʮʽʷ ʥʘʚʯʘʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʪʨʝʙʠ  ̔ʜʦʩʷʛʥʝʥʥʷ ʧʝʚʥʠʭ ʮʽʣʝʡ, 
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ʟʘʜʦʚʦʣʝʥʥʷ ʝʤʦʮʽʡ ʪʘ ʽʥʪʝʨʝʩʽʚ, ɦ ʦ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʶʪʴʩʷ ̔  ʚʟʘʻʤʦʜʽʶʪʴ ʦʜʥʘ ʟ 

ʦʜʥʦʶ. ɺʽʜʧʦʚʽʜʥʦ ʧʨʠ ʘʥʘʣʽʟʽ ʤʦʪʠʚʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʝʦʙʭʽʜʥʦ ʥʝ 

ʪʽʣʴʢʠ ʚʠʟʥʘʯʠʪʠ ʜʦʤʽʥʫʶʯʠʡ ʤʦʪʠʚ, ʘʣʝ  ̔ ʚʨʘʭʫʚʘʪʠ ʚʩʶ ʩʪʨʫʢʪʫʨʫ 

ʤʦʪʠʚʘʮʽʡʥʦʾ ʩʬʝʨʠ ʣʶʜʠʥʠ. ʈʦʟʛʣʷʜʘʶʯʠ ʤʦʪʠʚʘʮʽʡʥʫ ʩʬʝʨʫ ʩʪʦʩʦʚʥʦ 

ʥʘʚʯʘʥʥʷ, ʚʽʜʟʥʘʯʘʶʪʴ ʽʻʨʘʨʭʽʯʥʽʩʪʴ ʾʾ ʙʫʜʦʚʠ: ʧʦʪʨʝʙʘ ʚ ʥʘʚʯʘʥʥʽ, ʟʥʘʯʝʥʥʷ 

ʥʘʚʯʘʥʥʷ, ʤʦʪʠʚ ʥʘʚʯʘʥʥʷ, ʤʝʪʘ, ʝʤʦʮʽʾ, ʚʽʜʥʦʰʝʥʥʷ ʪʘ ̔ ʥʪʝʨʝʩ [132]. 

ʇʝʜʘʛʦʛʠ ʪʘ ʧʩʠʭʦʣʦʛʠ [127, 181, 190, 205] ʟʥʘʯʥʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʶʪʴ 

ʽʥʪʝʨʝʩʫ ʜʦ ʥʘʚʯʘʥʥʷ. ɯʥʪʝʨʝʩ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʻʜʥʘʥʥʷʤ ̔ ʥʪʝʣʝʢʪʫʘʣʴʥʠʭ, 

ʝʤʦʮʽʡʥʠʭ ʪʘ ʚʦʣʴʦʚʠʭ ʧʨʦʮʝʩʽʚ. ɯʥʪʝʨʝʩ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʩʪʽʡʢʠʤ 

ʘʙʦ ʢʦʨʦʪʢʦʯʘʩʥʠʤ  ï ʥʝʩʪʽʡʢʠʤ. ɯʥʪʝʨʝʩ ʪʘʢʦʞ ʨʦʟʨʽʟʥʷʶʪʴ ʟʘ ʩʠʣʦʶ ʧʨʦʷʚʫ: 

ʩʣʘʙʢʠʡ, ʧʽʜʚʠʱʝʥʠʡ ʪʘ ʩʠʣʴʥʠʡ. ɯʥʪʝʨʝʩʠ ʩʪʫʜʝʥʪʽʚ ʧʽʜ ʯʘʩ ʟʘʥʷʪʴ ʤʦʞʫʪʴ 

ʟʤʽʥʶʚʘʪʠʩ ̫ʩʫʪʪʻʚʠʤ ʯʠʥʦʤ, ʪʦʤʫ ʚʠʢʣʘʜʘʯ, ʷʢʠʡ ʧʨʦʚʦʜʠʪʴ ʟʘʥʷʪʪʷ, ʤʘʻ 

ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʧʨʠʯʠʥʫ ʟʤʽʥʠ ʽʥʪʝʨʝʩʫ, ʥʘʤʘʛʘʪʠʩʷ ʩʬʦʨʤʫʚʘʪʠ ʩʠʣʴʥʠʡ  ̔

ʩʪʽʡʢʠʡ ʽʥʪʝʨʝʩ ʜʦ ʟʘʥʷʪʪʷ, ʫʯʙʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ̫ ʢʠʡ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʘ ʮʴʦʤʫ 

ʟʘʥʷʪʪʽ. ɯʥʪʝʨʝʩ, ʷʢʠʡ ʧʨʦʷʚʣʷʻʪʴʩʷ ʩʪʫʜʝʥʪʦʤ ʜʦ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʥʘʚʯʘʣʴʥʦʾ 

ʜʠʩʮʠʧʣʽʥʠ, ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʨʽʟʥʠʡ. ʊʘʢʝ ʨʽʟʥʝ ʚʽʜʥʦʰʝʥʥʷ ʤʦʞʥʘ 

ʧʦʷʩʥʠʪʠ ʨʽʟʥʠʤ ʩʫʩʧʽʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ ʨʽʟʥʠʭ ʢʫʨʩʽʚ, ʚʽʜʥʦʰʝʥʥʷʤ ʜʦ ʥʠʭ 

ʩʪʫʜʝʥʪʽʚ, ʚʤʽʥʥʷʤ ʚʠʢʣʘʜʘʯʘ ʟʘʮʽʢʘʚʠʪʠ ʩʚʦʾʤ ʧʨʝʜʤʝʪʦʤ, ʷʢʽʩʪʶ ʧʦʜʘʥʥʷ 

ʤʘʪʝʨʽʘʣʫ ʪʦʱʦ. 

ɺʠʢʣʘʜʘʯʽ ʚʠʱʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʤʘʶʪʴ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ 

ʥʘ ʩʬʦʨʤʦʚʘʥʽʩʪʴ ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʽʥʪʝʨʝʩʫ [32, 33, 44] ʜʦ ʚʠʚʯʝʥʥʷ ʢʫʨʩʽʚ 

ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʽʥʬʦʨʤʘʪʠʢʠ, ʦʩʢʽʣʴʢʠ ʤʘʪʝʤʘʪʠʢʘ ʪʘ ʽʥʬʦʨʤʘʪʠʢʘ ʚʠʩʪʫʧʘʶʪʴ 

ʷʢ ʽʥʩʪʨʫʤʝʥʪʠ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ (ʜʣʷ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ),  ̔ ʷʢ 

ʥʘʚʯʘʣʴʥʽ ʜʠʩʮʠʧʣʽʥʠ. ɯʥʪʝʨʝʩ ʜʦ ʥʘʚʯʘʥʥʷ ʩʧʨʘʚʣʷʻ ʚʝʣʠʢʠʡ ʚʧʣʠʚ ʥʘ 

ʧʩʠʭʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʩʧʨʠʡʥʷʪʪʷ, ʨʦʟʫʤʽʥʥʷ, ʫʚʘʛʠ, ʧʘʤôʷʪʽ, ʤʠʩʣʝʥʥʷ. 

ʈʦʟʛʣʷʥʝʤʦ ʜʝʷʢʽ ʫʤʦʚʠ, ɦ ʦ ʚʠʢʣʠʢʘʶʪʴ ̔ ʥʪʝʨʝʩ ʩʪʫʜʝʥʪʽʚ ʜʦ ʥʘʚʯʘʥʥʷ.  

1. ʉʧʦʩʽʙ ʧʦʜʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʗʢ ʧʨʘʚʠʣʦ, ʥʘʚʯʘʣʴʥʠʡ 

ʧʨʝʜʤʝʪ ʧʦʩʪʘʻ ʧʝʨʝʜ ʩʪʫʜʝʥʪʦʤ ̫ ʢ ʥʘʙʽʨ ʦʢʨʝʤʠʭ ʨʦʟʜʽʣʽʚ ʯʠ ʪʝʤ. ʂʦʞʝʥ ʨʦʟʜʽʣ 

ʚʠʢʣʘʜʘʯ ʧʦʷʩʥʶʻ, ʯʘʩʪʦ ʧʦʜʘʻ ʛʦʪʦʚʠʡ ʩʧʦʩʽʙ ʨʦʙʦʪʠ ʟ ʥʠʤ. ʉʪʫʜʝʥʪʫ ʥʽʯʦʛʦ 

ʥʝ ʟʘʣʠʰʘʻʪʴʩʷ, ̫ ʢ ʟʘʧʘʤôʷʪʘʪʠ ʚʩʝ ʮʝ  ̔ʜʽʷʪʠ ʟʛʽʜʥʦ ʧʦʢʘʟʘʥʦʛʦ ʩʧʦʩʦʙʫ. ʇʨʠ 
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ʪʘʢʦʤʫ ʧʦʜʘʥʥʽ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ̒  ʚʝʣʠʢʘ ʥʝʙʝʟʧʝʢʘ ʚʪʨʘʪʠ ̔ ʥʪʝʨʝʩʫ ʜʦ 

ʥʴʦʛʦ. ʅʘʚʧʘʢʠ, ʢʦʣʠ ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʨʦʟʢʨʠʪʪʷ ʩʫʪʽ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʷʚʠʱʘ, ʪʦ ʩʪʫʜʝʥʪ ʩʘʤ ʦʪʨʠʤʫʻ ʦʢʨʝʤʽ ʟʥʘʥʥʷ, ʥʘʚʯʘʣʴʥʘ 

ʜʽʷʣʴʥʽʩʪʴ ʥʘʙʫʚʘʻ ʜʣʷ ʥʴʦʛʦ ʪʚʦʨʯʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʥʘʩʣʽʜʢʦʤ ʯʦʛʦ ̒  ʧʽʜʚʠʱʝʥʥʷ 

ʽʥʪʝʨʝʩʫ ʜʦ ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʫ. ʇʨʠ ʮʴʦʤʫ ʤʦʪʠʚʫʚʘʪʠ ʧʦʟʠʪʠʚʥʝ ʩʪʘʚʣʝʥʥ ̫ʜʦ 

ʚʠʚʯʝʥʥʷ ʜʘʥʦʛʦ ʧʨʝʜʤʝʪʫ ʤʦʞʝ ʷʢ ʡʦʛʦ ʟʤʽʩʪ, ʪʘʢ  ̔ʤʝʪʦʜʠ ʨʦʙʦʪʠ ʟ ʥʠʤ. ɺ 

ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʤʘʻ ʤʽʩʮʝ ʤʦʪʠʚʘʮʽʷ ʧʨʦʮʝʩʦʤ ʥʘʚʯʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʉʂʄ ʧʨʠ ʚʠʚʯʝʥʥʽ ʜʝʷʢʠʭ ʪʝʤ ʟʽ ʩʧʝʮʢʫʨʩʫ 

Ăʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷò (ʜʠʥʘʤʽʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ̔ ʥʰʠʭ). 

2. ʆʨʛʘʥʽʟʘʮʽʷ ʨʦʙʦʪʠ ʥʘʜ ʚʠʚʯʝʥʥʷʤ ʧʨʝʜʤʝʪʫ ʤʘʣʠʤʠ ʛʨʫʧʘʤʠ.  

3. ʄʝʪʘ, ʧʦʩʪʘʚʣʝʥʘ ʚʠʢʣʘʜʘʯʝʤ, ʧʦʚʠʥʥʘ ʩʪʘʪʠ ʤʝʪʦʶ ʩʪʫʜʝʥʪʘ.  

4 ʅʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʟʘʥʷʪʪʷ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʙʣʝʤʥʽ 

ʩʠʪʫʘʮʽʾ, ʟʘʚʜʘʥʥʷ. ʗʢʱʦ ʚʠʢʣʘʜʘʯ ʨʦʙʠʪʴ ʮʝ, ʪʦ, ʷʢ ʧʨʘʚʠʣʦ, ʤʦʪʠʚʘʮʽʷ 

ʩʪʫʜʝʥʪʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʜʦʩʠʪʴ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ɦ ʦ ʟʘ ʟʤʽʩʪʦʤ 

ʚʦʥʘ  ̒ ʧʽʟʥʘʚʘʣʴʥʦʶ, ʪʦʙʪʦ ʚʥʫʪʨʽʰʥʴʦʶ. ɺʠʚʯʝʥʥʷ ʩʫʪʥʦʩʪʽ ʞʘʜʽʙʥʦʛʦ 

ʘʣʛʦʨʠʪʤʫ ʧʦʪʨʽʙʥʦ ʧʦʯʠʥʘʪʠ ʟ ʧʨʘʢʪʠʯʥʦ ʾʟʘʜʘʯʽ (ʥʘʧʨʠʢʣʘʜ, ʟʘʜʘʯʽ ʧʨʦ 

ʩʭʦʜʞʝʥʥʷ), ʬʦʨʤʫʣʶʶʯʠ ʾ ʾ ʪʘʢ, ɦ ʦʙ ʟʘʮʽʢʘʚʠʪʠ ʩʪʫʜʝʥʪʘ.  

ʇʨʠʢʣʘʜ 1.1. N ʩʪʫʜʝʥʪʽʚ ʚʠʨʽʰʠʣʠ ʟʽʡʪʠ ʥʘ ɻʦʚʝʨʣʫ. ʂʦʞʝʥ ʟʽ ʩʪʫʜʝʥʪʽʚ 

ʤʦʞʝ ʥʝʩʪʠ S[i] ʢʛ ʟʘʧʘʩʽʚ  ̔ ʟôʾʜʘʪʠ ʧʨʦʪʷʛʦʤ ʜʥʷ ʉ[i] ʢʛ ʟʘʧʘʩʽʚ. ʗʢʘ 

ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʜʽʡʜʝ ʜʦ ʚʝʨʰʠʥʠ  ̔ʧʦʚʝʨʥʝʪʴʩʷ ʥʘʟʘʜ, ̫ ʢʱʦ 

ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʜʽʣʠʪʠʩʷ ʟʘʧʘʩʘʤʠ ʥʘ ʧʨʠʚʘʣʽ, ʘ ʪʽ, ʫ ʢʦʛʦ ʥʝ ʚʠʩʪʘʯʠʪʴ ʟʘʧʘʩʽʚ 

ʥʘ ʩʭʦʜʞʝʥʥʷ ʪʘ ʟʚʦʨʦʪʥʠʡ ʰʣʷʭ, ʧʦʚʝʨʪʘʶʪʴʩʷ ʥʘʟʘʜ. ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ 

ʦʜʥʘʢʦʚʘ ʥʘ ʙʫʜʴï̫ ʢʦʤʫ ʚʽʜʨʽʟʢʫ h ʣʷʭʫ, ʧʨʠʚʘʣ ï ʪʨʠ ʨʘʟʠ ʥʘ ʜʦʙʫ. 

5. ʆʩʥʦʚʫ ʟʤʽʩʪʫ ʥʘʚʯʘʥʥʷ ʩʪʘʥʦʚʣʷʪʴ ʙʘʟʦʚʽ (ʽʥʚʘʨʽʘʥʪʥʽ) ʟʥʘʥʥʷ. ʇʨʦʮʝʩ 

ʥʘʚʯʘʥʥʷ ʧʦʙʫʜʦʚʘʥʠʡ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʟʥʘʥʥʷ ʟʘʩʚʦʶʶʪʴʩʷ ʯʝʨʝʟ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʶʪʴ ʢʦʣʝʢʪʠʚʥʽ ʬʦʨʤʠ ʨʦʙʦʪʠ, 

ʚʘʞʣʠʚʝ ʧʦʻʜʥʘʥʥʷ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʚʠʢʣʘʜʘʯʘ ʪʘ ʩʪʫʜʝʥʪʽʚ. 

ɺʩʝ ʮʝ ʨʘʟʦʤ  ̔ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʫ ʩʪʫʜʝʥʪʽʚ ʧʽʟʥʘʚʘʣʴʥʦʾ 

ʤʦʪʠʚʘʮʽʾ. 
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ʅʘʙʫʪʪʷ ʩʪʫʜʝʥʪʦʤ ʥʝʦʙʭʽʜʥʠʭ ʟʥʘʥʴ ʜʦʟʚʦʣʠʪʴ ʡʦʤʫ ʟʨʦʟʫʤʽʪʠ ʤʘʪʝʨʽʘʣ, 

ʫʩʧʽʰʥʦ ʚʠʢʦʥʘʪʠ ʟʘʚʜʘʥʥʷ, ʥʘʩʣʽʜʢʦʤ ʯʦʛʦ  ̒ ʟʘʜʦʚʦʣʝʥʥʷ ʚʽʜ ʚʠʢʦʥʘʥʦʾ 

ʨʦʙʦʪʠ. ʋ ʩʪʫʜʝʥʪʘ ʟôʷʚʣʷʻʪʴʩʷ ʙʘʞʘʥʥʷ ɦ ʝ ʨʘʟ ʧʝʨʝʞʠʪʠ ʫʩʧʽʭ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ 

ʨʦʙʦʪʠ. ɺʘʞʣʠʚʽ ʜʣʷ ʩʪʫʜʝʥʪʘ ʡ ʥʝʩʪʘʥʜʘʨʪʽ ʟʘʚʜʘʥʥʷ ʘʙʦ ʥʝʩʪʘʥʜʘʨʪʥʠʡ ʧʽʜʭʽʜ 

ʜʦ ʾʭ ʨʦʟʚôʷʟʫʚʘʥʥʷ. ʇʨʠʢʣʘʜʦʤ ʪʘʢʦʛʦ ʤʦʞʝ ʙʫʪʠ ʟʘʚʜʘʥʥʷ ʧʨʦ ʟʥʘʭʦʜʞʝʥʥʷ 

ʥʘʡʢʦʨʦʪʰʦʛʦ h ʣʷʭʫ. 

ʇʨʠʢʣʘʜ 1.2. ʉʪʫʜʝʥʪ ɦ ʦʜʝʥʥʦ (ʢʨʽʤ ʚʠʭʽʜʥʠʭ) ʭʦʜʠʪʴ ʜʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

ɺʽʥ ʚʠʟʥʘʯʠʚ ʥʘʡʢʦʨʦʪʰʠʡ h ʣʷʭ ʟ ʜʦʤʫ ʚ ʫʥʽʚʝʨʩʠʪʝʪ. ʇʨʦʪʝ ʥʘ ʮʴʦʤʫ h ʣʷʭʫ 

ʚʽʥ ʟʫʩʪʨʽʯʘʻ ʜʨʫʟʽʚ  ̔ ʟ ʥʠʤʠ ʢʽʣʴʢʘ ʭʚʠʣʠʥ ʩʧʽʣʢʫʻʪʴʩʷ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʥʘʡʢʦʨʦʪʰʠʡ ʰʣʷʭ ʚʠʷʚʠʚʩʷ ʥʝ ʥʘʡʰʚʠʜʰʠʤ. ʊʦʤʫ ʩʪʫʜʝʥʪ ʭʦʯʝ ʚʠʟʥʘʯʠʪʠ 

ʥʦʚʠʡ ʤʘʨʨhʫʪ, ʥʘ ̫ ʢʦʤʫ ʚʽʥ ʙʠ ʤʘʚ ʥʘʡʙʽʣʴʰʫ ʡʤʦʚʽʨʥʽʩʪʴ ʥʝ ʟʫʩʪʨʽʪʠ ʩʚʦʾʭ 

ʜʨʫʟʽʚ. ʉʭʝʤʘ ʤʝʨʝʞʽ ʜʦʨʽʛ, ʧʦ ʷʢʽʡ ʩʪʫʜʝʥʪ ʤʦʞʝ ʧʦʪʨʘʧʠʪʠ ʟ ʜʦʤʫ ʜʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1.2. ʅʘ ʮʽʡ ʞʝ ʩʭʝʤʽ ʥʘʚʝʜʝʥʽ ʡʤʦʚʽʨʥʦʩʪʽ ʥʝ 

ʟʫʩʪʨʽʪʠ ʜʨʫʟʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʩʝʛʤʝʥʪʘ ʤʝʨʝʞʽ ʜʦʨ̔ʛ. ʁʤʦʚʽʨʥʽʩʪʴ ʥʝ ʟʫʩʪʨʽʪʠ 

ʜʨʫʟʽʚ ʜʦʨʽʚʥʶʻ ʜʦʙʫʪʢʫ ʡʤʦʚʽʨʥʦʩʪʝʡ ʥʘ ʢʦʞʥʦʤʫ ʩʝʛʤʝʥʪʽ ʚʠʙʨʘʥʦʛʦ h ʣʷʭʫ. 

ʉʪʫʜʝʥʪʫ ʥʝʦʙʭʽʜʥʦ ʨʦʟʚôʷʟʘʪʠ ʟʘʜʘʯʫ ʚʠʙʦʨʫ ʤʘʨʰʨʫʪʫ, ̫ ʢʠʡ ʙʠ ʤʘʢʩʠʤʽʟʫʚʘʚ 

ʡʤʦʚʽʨʥʽʩʪʴ ʥʝ ʟʫʩʪʨʽʪʠ ʜʨʫʟʽʚ [122, c. 239]. 

 

ʈʠʩ. 1.2. ʉʭʝʤʘ ʤʝʨʝʞʽ ʜʦʨʽʛ ʟ ʜʦʤʫ ʜʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ɸʙʦ ʤʦʞʥʘ ʨʦʟʛʣʷʥʫʪʠ ʟʘʜʘʯʫ ʧʨʦ ʨʦʟʤʽʱʝʥʥʷ ὲ ʬʝʨʟʽʚ (ʟʘʜʘʯʘ ʥʘʣʝʞʠʪʴ 

ʜʦ ʢʣʘʩʫ ʢʦʤʙʽʥʘʪʦʨʥʠʭ). ɺʦʥʘ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦʙ ʨʦʟʤʽʩʪʠʪʠ ὲ ʬʝʨʟʽʚ ʥʘ 

ʰʘʭʦʚʽʡ ʜʦʰʮʽ ʨʦʟʤʽʨʦʤ ὲ ὲ ʪʘʢ, ɦ ʦʙ ʞʦʜʥʽ ʜʚʘ ʥʝ ʘʪʘʢʫʚʘʣʠ ʦʜʠʥ ʦʜʥʦʛʦ, 

ʪʦʙʪʦ ʥʝ ʟʥʘʭʦʜʠʣʠʩʷ ʚ ʪʦʤʫ ʩʘʤʦʤʫ ʨʷʜʢʫ, ʩʪʦʚʧʮʽ ʘʙʦ ʜʽʘʛʦʥʘʣʽ. ʂʣʘʩʠʯʥʘ 

ʰʘʭʽʚʥʠʮʷ ʤʘʻ ʨʦʟʤʽʨ ψ ψ. ʊʦʤʫ ʤʦʞʥʘ ʨʦʟʛʣʷʥʫʪʠ ʟʘʜʘʯʫ ʧʨʦ ʨʦʟʤʽʱʝʥʥʷ ʥʘ 

ʥʽʡ 8 ʬʝʨʟʽʚ. ʇʨʦʛʨʘʤʥʫ ʨʝʘʣʽʟʘʮʽʶ ʘʣʛʦʨʠʪʤʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʜʘʥʦʾ ʟʘʜʘʯʽ 
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ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʚʠʢʦʥʘʪʠ ʫ ʜʝʷʢʽʡ ʉʂʄ, ʥʘʧʨʠʢʣʘʜ, Maple. 

ʅʘ ʤʦʪʠʚʘʮʽʶ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʚʠʢʣʘʜʘʯ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘʩʪʫʧʥʠʤʠ 

ʜʽʷʤʠ: 

¶ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʜʦʙʫʪʠʭ ʟʥʘʥʴ ʪʘ ʥʘʚʠʯʦʢ; 

¶ ʟôʷʩʫʚʘʪʠ ʨʽʚʝʥʴ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʪʘ ʘʜʘʧʪʫʚʘʪʠ ʧʦʜʘʥʥʷ ʤʘʪʝʨʽʘʣʫ 

ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʾ ʭʥʽʭ ʟʥʘʥʴ; 

¶ ʜʘʚʘʪʠ ʘʫʜʠʪʦʨʽʾ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʠʪʠ ʩʘʤʦʦʮʽʥʢʫ; 

¶ ʧʦʜʘʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʩʚʦʻʯʘʩʥʦ; 

¶ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʚʣʘʩʥʠʭ ʽʜʝʡ ʪʘ ʜʫʤʦʢ, 

ʢʦʨʠʛʫʚʘʪʠ ʟʤʽʩʪ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʦʙʘʞʘʥʥʷ ʘʫʜʠʪʦʨʽʾ (ʷʢʱʦ ʮʝ ʥʝ ʩʫʧʝʨʝʯʠʪʴ 

ʟʜʦʨʦʚʦʤʫ ʛʣʫʟʜʫ); 

¶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ɯʂʊ. 

ɼʣʷ ʪʦʛʦ, ʘʙʠ ʟʘʥʷʪʪʷ ʙʫʣʠ ʮʽʢʘʚʠʤʠ ʜʣʷ ʩʪʫʜʝʥʪʽʚ, ʜʦʮʽʣʴʥʦ ʧʦʻʜʥʫʚʘʪʠ 

ʪʨʘʜʠʮʽʡʥʽ ʧʝʜʘʛʦʛʽʯʥ ̔ʪʝʭʥʦʣʦʛʽ ʾʥʘʚʯʘʥʥʷ (ʤʦʟʢʦʚʠʡ ʰʪʫʨʤ, ʥʘʚʯʘʥʥʷ ʫ 

ʩʧʽʚʧʨʘʮʽ, ʤʝʪʦʜ ʧʨʦʝʢʪʽʚ, ʪʦʱʦ) ʪʘ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥ ̔ ʤʝʪʦʜʠʯʥ ̔

ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʤʦʪʠʚʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ, ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʪʘ 

ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ, ˇʨʫʥʪʦʚʥʦʤʫ ʟʘʩʚʦʻʥʥʶ ʙʘʟʦʚʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʦʥʷʪʴ ʟʘ ʨʘʭʫʥʦʢ ʾʭ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʨʽʟʥʠʭ 

ʧʨʠʢʣʘʜʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʬʦʨʤʫʚʘʥʥʶ ʚ ʩʪʫʜʝʥʪʽʚ ʥʘʚʠʯʦʢ ʩʘʤʦʦʮʽʥʶʚʘʥʥʷ, 

ʫʩʚʽʜʦʤʣʝʥʥʶ ʚʣʘʩʥʠʭ ʩʠʣʴʥʠʭ  ̔ʩʣʘʙʢʠʭ ʩʪʦʨʽʥ, ʟʘʮʽʢʘʚʣʝʥʦʤʫ ʩʪʘʚʣʝʥʥʶ 

ʩʪʫʜʝʥʪʽʚ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʾ ʭʥʴʦʾ ʧʟ̔ʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʙôʻʢʪʠʚʥʦ  ̔ ʜʦʩʠʪʴ ʪʦʯʥʦ 

ʦʮʽʥʶʚʘʪʠ ʨʽʚʝʥʴ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʩʪʫʜʝʥʪʽʚ ʟʘ ʨʘʭʫʥʦʢ ʧʨʦʟʦʨʦʾ h ʢʘʣʠ 

ʦʮʽʥʶʚʘʥʥʷ, ʩʪʚʦʨʶʻʪʴʩʷ ʦʩʥʦʚʘ ʜʣʷ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʪʘ ̔ ʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ 

ʥʘʚʯʘʥʥʷ, ʫ ʚʠʢʣʘʜʘʯʘ ʟôʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʤʘʪʠ ʩʠʩʪʝʤʘʪʠʯʥʠʡ ʟʚʦʨʦʪʥʠʡ 

ʟʚôʷʟʦʢ ̔ ʟ ʢʦʞʥʠʤ ʩʪʫʜʝʥʪʦʤ.  

ʆʩʦʙʣʠʚʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʠʭ ʤʝʪʦʜʠʯʥʠʭ 

ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʥʮʠʧʽʚ 
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ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʥʘʚʯʘʥʥʷ ʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ  ̒ ʤʦʞʣʠʚʽʩʪʴ 

ʟʦʩʝʨʝʜʞʝʥʥʷ ʫʚʘʛʠ ʥʘ ̔ ʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʷʭ ʩʪʫʜʝʥʪʽʚ, ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʾ ʭ 

ʧʽʜʛʦʪʦʚʢʠ ʟ ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʘ ʽʥʬʦʨʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ. ʄʦʞʣʠʚʽʩʪʴ 

ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ, ʩʪʘʚʠʪʠ ʜʦʩʠʪʴ ʩʢʣʘʜʥʽ ʡ ʮʽʢʘʚʽ, ʧʦʚôʷʟʘʥʽ ʟ ʨʝʘʣʴʥʦʶ 

ʧʨʘʢʪʠʢʦʶ, ʟʘʜʘʯʽ, ʥʘʜʘʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʠʥʘʤʽʯʥʠʭ ʤʦʜʝʣʝʡ ʩʧʨʠʷʻ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ, ʬʦʨʤʫʚʘʥʥʶ ̔ ʥʪʝʨʝʩʫ ʩʪʫʜʝʥʪʽʚ ʜʦ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʽʟʥʘʚʘʣʴʥʦʾ 

ʩʘʤʦʩʪʽʡʥʦʩʪʽ. 

ɻʨʠʙôʶʢ ʆ. ʆ. ʚ ʩʚʦʾʡ ʨʦʙʦʪʽ [51] ʩʪʚʝʨʜʞʫʻ, ɦ ʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʾ 

ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʩʠʭʦʣʦʛʦï

ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʙˇʨʫʥʪʦʚʘʥʦʩʪʽ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ.  

ɺ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʩʫʯʘʩʥʠʭ ɯʂʊ ʧʨʠʥʮʠʧʦʚʦ 

ʟʤʽʥʶʶʪʴʩʷ ʚʩʽ ʢʦʤʧʦʥʝʥʪʠ ʤʝʪʦʜʠʯʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ, ʥʝ ʪʽʣʴʢʠ ʟʘʩʦʙʠ 

ʥʘʚʯʘʥʥʷ, ʘʣʝ ̔  ʧʦʚôʷʟʘʥʽ ʟ ʥʠʤʠ ʟʤʽʩʪ, ʤʝʪʦʜʠ, ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ. 

ʗʢ ʧʨʠʢʣʘʜ ʪʘʢʠʭ ʟʤʽʥ ʚ ʧʦʙʫʜʦʚʽ ʤʝʪʦʜʠʯʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ ʨʽʟʥʠʭ 

ʧʨʝʜʤʝʪʽʚ ʤʦʞʥʘ ʥʘʚʝʩʪʠ ʢʦʤʧôʶʪʝʨʥʽ ʧʨʦʛʨʘʤʠ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ. ʂʨʽʤ ʪʦʛʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʠʧʠ ʟʘʜʘʯ, ʩʧʨʷʤʦʚʘʥʽ 

ʥʘ ʨʝʬʣʝʢʩʽʶ ʫʯʥ̫ʤʠ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ, ʥʘ ʾʾ ʩʘʤʦʨʝʛʫʣʷʮʽʶ, ʘʜʞʝ ʪʘʢʽ ʟʘʜʘʯʽ 

ʩʢʣʘʜʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʥʘʚʽʪʴ ʚ ʫʤʦʚʘʭ ̔ ʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɹʝʟʫʤʦʚʥʦ, ʟ 

ʚʧʨʦʚʘʜʞʝʥʥʷʤ ɯʂʊ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʥʝ ʚʠʨʽʰʫʶʪʴʩʷ ʚʩʽ ʧʨʦʙʣʝʤʠ ʥʘʚʯʘʥʥʷ ̔  

ʧʝʨʝʦʮʽʥʶʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʪʘʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʝ ʚʘʨʪʦ. ɺ ʦʩʚʽʪʥʴʦʤʫ 

ʧʨʦʮʝʩʽ ʢʦʤʧôʶʪʝʨ ʤʦʞʝ ʙʫʪʠ ̔  ʦʙôʻʢʪʦʤ ʚʠʚʯʝʥʥʷ, ̔  ʟʘʩʦʙʦʤ ʥʘʚʯʘʥʥʷ.  

ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ, ʚʤʽʥʴ  ̔ ʥʘʚʠʯʦʢ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʫʩʚʽʜʦʤʣʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʘ, ʟʦʢʨʝʤʘ ʧʽʜ ʯʘʩ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʜʘʯ. ʋ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʢʦʤʧôʶʪʝʨ ̒  ʟʘʩʦʙʦʤ 

ʧʽʜʚʠʝɦʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ. ɺʢʘʟʘʥʽ ʥʘʧʨʷʤʢʠ ʧʦʢʣʘʜʝʥʦ ʚ ʦʩʥʦʚʫ 

ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʷʢ ʩʦʮʽʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʘʢʪʠʚʽʟʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ, ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʜʠʬʝʨʝʥʮʽʘʮʽʾ 

ʥʘʚʯʘʥʥʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʥʘʭʠʣʽʚ  ̔ ʟʜʽʙʥʦʩʪʝʡ ʩʪʫʜʝʥʪʽʚ, ʨʦʟʢʨʠʪʪʷ ʾʭ 
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ʪʚʦʨʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ.  

ʆʜʥʠʤ ʟ ʥʘʡʩʢʣʘʜʥʽʰʠʭ ʤʦʤʝʥʪʽʚ ʘʥʘʣʽʟʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʤʧôʶʪʝʨʘ  ̔ ʧʨʦʛʨʘʤ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ  ̒ ʚʠʟʥʘʯʝʥʥʷ ʪʦʛʦ, ʯʠ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʽʷʣʴʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʜʽʡʩʥʦ ʷʢ ʫʯʽʥʥʷ, ʯʠ ʥʝ ʤʽʛʨʫʻ ʚʦʥʘ ʙʝʟ 

ʧʦʩʪʽʡʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ʚʠʢʣʘʜʘʯʘ ʜʦ ʧʽʟʥʘʚʘʣʴʥʦʾ (ʘʙʦ ʪʨʫʜʦʚʦʾ), ʱʦ ʥʝ  ̒

ʧʦʛʘʥʠʤ ʩʘʤʠʤ ʧʦ ʩʦʙʽ, ʦʜʥʘʢ ʥʽʚʝʣʶʻ ʚʽʜʧʦʚʽʜʥʫ ʥʘʚʯʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ, ʫ ʤʝʞʘʭ 

ʷʢʦʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫʯʽʥʥʷ.  

ɺ ʦʩʥʦʚʫ ʪʝʭʥʦʣʦʛʽʾ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʠʭ ʤʝʪʦʜʠʯʥʠʭ 

ʩʠʩʪʝʤ ʥʘʚʯʘʥʥ ̫ʧʦʢʣʘʜʝʥʦ ̔ ʜʝʾ, ʚʟʷʪʽ ʟ:  

ï ʪʝʦʨʽʾ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʦʩʥʦʚ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʦïʧʽʟʥʘʚʘʣʴʥʦʶ 

ʜʽʷʣʴʥʽʩʪʶ (ʥʝʧʝʨʝʨʚʥʠʡ ʢʦʥʪʨʦʣʴ ̔  ʨʝʘʣʽʟʘʮʽʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ);  

ï ʧʩʠʭʦʣʦʛʽʾ (ʦʩʦʙʠʩʪʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʽʜʭʽʜ ɦ ʦʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ 

ʥʘʚʯʘʥʥʷ, ʬʦʨʤʫʚʘʥʥʷ ʨʦʟʫʤʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʘʩʦʙʘʤʠ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ, 

ʽʥʜʠʚʽʜʫʘʣʴʥ ̔ʦʩʦʙʣʠʚʦʩʪ ̔ʩʪʫʜʝʥʪʽʚ ̔  ʪ. ʜ.);  

ï ʜʠʜʘʢʪʠʢʠ (ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʪʨʘʜʠʮʽʡʥʦʾ ʜʠʜʘʢʪʠʢʠ ʪʘ ʧʨʠʥʮʠʧʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ 

ʧʽʟʥʘʚʘʣʴʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʩʪʫʜʝʥʪʘ, ʧʽʜʛʦʪʦʚʢʘ ̔  ʧʦʜʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʩʫʯʘʩʥʽ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ  ̔ ʟʘʩʦʙʠ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ);  

ï ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ (ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʥʷʪʴ ʥʘ ʦʩʥʦʚʽ ʧʦʰʫʢʫ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʧʦʻʜʥʘʥʥʷ ̔ ʥʜʠʚʽʜʫʘʣʴʥʠʭ, ʛʨʫʧʦʚʠʭ ̔  ʢʦʣʝʢʪʠʚʥʠʭ ʬʦʨʤ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ; 

ʚʠʜʦʟʤʽʥʠ ʭʘʨʘʢʪʝʨʫ ʩʧʽʣʢʫʚʘʥʥʷ ʤʽʞ ʚʠʢʣʘʜʘʯʘʤʠ ʪʘ ʩʪʫʜʝʥʪʘʤʠ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʦʙʠʩʪʽʩʥʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʥʘʚʯʘʥʥʷ). 

ɿʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʦï

ʦʨʽʻʥʪʦʚʘʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ, ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʧʨʠʥʮʠʧʘʤ 

ʪʨʘʜʠʮʽʡʥʦʾ ʜʠʜʘʢʪʠʢʠ ʪʘ ʧʨʠʥʮʠʧʘʤ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʥʘʚʯʘʥʥʷ.  

ʋ ʩʫʯʘʩʥʽʡ ʜʠʜʘʢʪʠʮʽ ʦʩʥʦʚʦʧʦʣʦʞʥʠʤʠ ̒  ʢʽʣʴʢʘ ʧʨʠʥʮʠʧʽʚ ʥʘʚʯʘʥʥʷ:  

ï ʥʘʫʢʦʚʽʩʪʴ ʥʘʚʯʘʥʥʷ ʪʘ ʩʦʮʽʘʣʴʥʘ ʦʙʫʤʦʚʣʝʥʽʩʪʴ;  

ï ʧʨʘʢʪʠʯʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʧʽʜʛʦʪʦʚʢʠ;  
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ï ʮʽʣʝʩʧʨʷʤʦʚʘʥʽʩʪʴ, ʩʠʩʪʝʤʘʪʠʯʥʽʩʪʴ ̔  ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʫ ʥʘʚʯʘʥʥʽ;  

ï ʜʦʩʪʫʧʥʽʩʪʴ ̔  ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʩʢʣʘʜʥʦʩʪʽ ʥʘʚʯʘʥʥʷ;  

ï ʩʚʽʜʦʤʽʩʪʴ, ʘʢʪʠʚʥʽʩʪʴ, ʤʦʪʠʚʦʚʘʥʽʩʪʴ ʫʯʥʽʚ, ʱʦ ʚʠʟʥʘʯʘʻ ʧʦʟʠʮʽʶ ʪʘ 

ʩʪʘʚʣʝʥʥʷ ʫʯʥʽʚ ʜʦ ʫʯʘʩʪʽ ʚ ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ;  

ï ˇʨʫʥʪʦʚʥʝ ʦʚʦʣʦʜʽʥʥʷ ʦʩʥʦʚʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʩʠʩʪʝʤʠ ʟʘʛʘʣʴʥʠʭ 

ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ;  

ï ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʪʘ ̔ ʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʫ ʥʘʚʯʘʥʥʽ;  

ï ʢʦʤʧʣʝʢʩʥʽʩʪʴ, ̒ ʜʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ̔  ʚʠʭʦʚʘʥʥʷ. 

ʇʨʠʥʮʠʧʠ, ʥʘ ʷʢʠʭ ʙʘʟʫʻʪʴʩʷ ʨʦʟʚʠʪʦʢ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʠʭ 

ʤʝʪʦʜʠʯʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ, ʤʦʞʥʘ ʨʦʟʧʦʜʽʣʠʪʠ [51] ʟʘ ʪʘʢʠʤʠ ʛʨʫʧʘʤʠ: 

ʧʩʠʭʦʣʦʛʦïʧʝʜʘʛʦʛʽʯʥʽ, ʜʠʜʘʢʪʠʯʥʽ, ʪʝʭʥʦʣʦʛʽʯʥʽ  ̔ ʦʨʛʘʥʽʟʘʮʽʡʥʦï

ʢʦʤʫʥʽʢʘʪʠʚʥʽ.  

1. ʇʨʠʥʮʠʧ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʚ ʥʘʚʯʘʥʥʽ. ɯʂʊ ʥʘʚʯʘʥʥʷ ʙʫʜʫʶʪʴʩʷ ʥʘ ʙʘʟʽ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʧʽʜʩʠʣʶʚʘʥʥʷ ʤʠʩʣʠʪʝʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʠʭ 

ʥʘʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʤʦʜʝʣʶʚʘʥʥʷ ʦʩʦʙʣʠʚʦʛʦ ̔ ʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʣʷ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ̔  ʤʦʪʠʚʘʮʽʾ ʩʪʫʜʝʥʪʘ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ̔  ʧʽʟʥʘʚʘʣʴʥʠʭ 

ʮʽʣʝʡ, ʘ ʟʥʘʯʠʪʴ, ̔  ʟʨʦʩʪʘʥʥʷ ʧʽʟʥʘʚʘʣʴʥʠʭ ʧʦʪʨʝʙ. 

2. ʇʨʠʥʮʠʧ ʘʜʘʧʪʠʚʥʦʩʪʽ ɦ ʦʜʦ ̔ ʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʫʜʝʥʪʽʚ, 

ʱʦ ʨʝʘʣʽʟʦʚʫʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʥʘ ʨʘʭʫʥʦʢ ʧʦʜʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ 

ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʩʢʣʘʜʥʦʩʪʽ, ʘʣʝ ʡ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʩʪʫʜʝʥʪʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʚʠʢʦʥʘʥʥʷ ʩʫʢʫʧʥʦʩʪʽ ʥʝʦʙʭʽʜʥʠʭ ʦʧʝʨʘʮʽʡ ̔  

ʜʽʡ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʤʘʪʝʨʽʘʣʫ, ɦ ʦ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʚʦʻʥʥʷ 

ʤʘʪʝʨʽʘʣʫ. 

3. ʇʨʠʥʮʠʧ ʧʦʰʫʢʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʩʪʫʜʝʥʪʘ. ʈʝʘʣʽʟʘʮʽʷ ʮʴʦʛʦ ʧʨʠʥʮʠʧʫ 

ʟʜʽʡʩʥʶʻʪʴʩʷ h ʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ̔ ʥʬʦʨʤʘʮʽʡʥʦʛʦ ̔  ʦʩʦʙʠʩʪʽʩʥʦïʜʽʷʣʴʥʽʩʥʦʛʦ 

ʧʽʜʭʦʜʽʚ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʠʭ 

ʤʝʪʦʜʠʯʥʠʭ ʩʠʩʪʝʤ. ʇʨʠʥʮʠʧ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʨʦʟʚôʷʟʘʥʥʷ ʛʦʣʦʚʥʦʛʦ ʟʘʚʜʘʥʥʷ 

ʧʝʜʘʛʦʛʽʢʠ ï ʥʘʚʯʘʪʠ ʚʯʠʪʠʩʷ, ʘ ʪʘʢʦʞ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʮʽʥʥʽʩʥʦ ʾʦʨʽʻʥʪʘʮʽʾ ʚ 

ʩʪʘʥʦʚʣʝʥʥʽ ʦʩʦʙʠʩʪʦʩʪʽ ʩʪʫʜʝʥʪʘ. 

4. ʇʨʠʥʮʠʧ ʦʩʦʙʠʩʪʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʚʣʘʩʥʠʡ ʨʽʚʝʥʴ ʦʩʚʽʪʠ. 
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ʉʬʦʨʤʦʚʘʥʘ ʧʦʪʨʝʙʘ ʩʘʤʦʩʪʽʡʥʦʛʦ ʥʘʙʫʪʪʷ ̔  ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ ʧʦʚʠʥʥʘ ʩʪʘʪʠ 

ʞʠʪʪʻʚʦʶ ʥʝʦʙʭʽʜʥʽʩʪʶ ʩʫʯʘʩʥʦʾ ʣʶʜʠʥʠ ʜʣʷ ʥʝʧʝʨʝʨʚʥʦʛʦ ʧʽʜʚʠʱʝʥʥ ̫

ʧʨʦʬʝʩʽʡʥʦʛʦ, ʢʫʣʴʪʫʨʥʦʛʦ ʪʘ ʦʩʚʽʪʥʴʦʛʦ ʨʽʚʥʷ. 

5. ʇʨʠʥʮʠʧ ʩʘʤʦʦʮʽʥʶʚʘʥʥʷ  ̔ ʩʘʤʦʘʢʪʫʘʣʽʟʘʮʽʾ. ʂʣʶʯʦʚʠʤʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʷʢʦʩʪʷʤʠ ʩʪʫʜʝʥʪʘ ʧʦʚʠʥʥʽ ʩʪʘʪʠ ʩʘʤʦʧʦʚʘʛʘ, 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʽʩʪʴ, ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʘʤʦʢʦʥʪʨʦʣʶ  ̔ ʩʘʤʦʩʪʽʡʥʦʾ ʧʽʟʥʘʚʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. 

6. ʇʨʠʥʮʠʧ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ: ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ 

ʦʨʛʘʥʽʟʘʮʽʶ ʫʧʨʘʚʣʽʥʥʷ ʧʽʟʥʘʚʘʣʴʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ̔ ʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʫʜʝʥʪʘ (ʰʚʠʜʢʽʩʪʴ  ̔ʪʠʧ ʤʠʩʣʝʥʥʷ, ʨʽʚʝʥʴ ʡʦʛʦ ʟʜʽʙʥʦʩʪʝʡ  ̔

ʧʦʯʘʪʢʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚ ʜʘʥʽʡ ʧʨʝʜʤʝʪʥʽʡ ʛʘʣʫʟʽ, ʨʽʚʝʥʴ ʪʨʠʚʦʞʥʦʩʪʽ  ̔

ʥʘʧʦʣʝʛʣʠʚʦʩʪʽ ʫ ʜʦʩʷʛʥʝʥʥʽ ʮʽʣʽ ʪʦʱʦ). ʈʝʘʣʽʟʘʮʽʷ ʜʘʥʦʛʦ ʧʨʠʥʮʠʧʫ ̔  ʢʦʥʪʨʦʣʶ 

ʚ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʥʮʠʧʘʭ ʨʦʟʨʦʙʢʠ ʨʽʟʥʦʨʽʚʥʝʚʠʭ ʢʦʤʧôʶʪʝʨʥʦï

ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ. 

7. ʇʨʠʥʮʠʧ ʦʙôʻʢʪʠʚʥʦʩʪʽ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘʚʜʷʢʠ: ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʧʨʦʛʨʘʤ ʥʘʚʯʘʥʥʷ  ̔ ʢʦʥʪʨʦʣʶ; 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ  ̔ ʥʝʟʘʣʝʞʥʦʩʪʽ ʧʨʦʭʦʜʞʝʥʥʷ ʥʘʚʯʘʥʥʷ  ̔ ʧʨʦʮʝʜʫʨʠ 

ʨʽʟʥʦʩʪʦʨʦʥʥʴʦʛʦ ʢʦʥʪʨʦʣʶ; ʚʠʢʣʶʯʝʥʥʷ ʩʫʙôʻʢʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ ʚ ʧʨʦʮʝʩʽ 

ʥʘʚʯʘʥʥʷ  ̔ʢʦʥʪʨʦʣʶ (ʩʪʦʤʣʝʥʽʩʪʴ ʚʠʢʣʘʜʘʯʘ, ʝʤʦʮʽʡʥʽʩʪʴ, ʦʙʤʝʞʝʥʽʩʪʴ ʯʘʩʫ 

ʜʣʷ ʩʧʽʣʢʫʚʘʥʥʷ); ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʩʘʤʦʧʝʨʝʚʽʨʢʠ ʨʽʚʥʷ ʟʘʩʚʦʻʥʥʷ 

ʤʘʪʝʨʽʘʣʫ ʫ ʟʨʫʯʥʦʤʫ ʜʣʷ ʩʪʫʜʝʥʪʘ ʨʝʞʠʤʽ (ʤʝʨʝʞʝʚʠʡ ʨʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ 

ʢʦʥʪʨʦʣʶʶʯʠʭ ʩʠʩʪʝʤ ʪʘ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ); ʦʧʝʨʘʪʠʚʥʦʩʪʽ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ, ʚʽʨʦʛʽʜʥʦʩʪʽ ̔  ʜʦʩʪʫʧʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʥʪʨʦʣʶ. 

8. ʇʨʠʥʮʠʧ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ  ̔ ʥʘʩʪʘʚʥʠʮʪʚʘ ʚ ʧʨʦʮʝʩʽ ʦʨʛʘʥʽʟʘʮʽʾ 

ʥʘʚʯʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʩʠʩʪʝʤ 

ʥʘʚʯʘʥʥʷ. ʊʨʫʜʥʦʱʽ ʧʝʜʘʛʦʛʽʚ ʤʦʞʥʘ ʟʚʝʩʪʠ ʜʦ ʜʚʦʭ ʧʨʦʙʣʝʤ: ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʝʨʝʭʦʜʫ ʚʽʜ ʘʚʪʦʨʠʪʘʨʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʥʽʤ ʧʨʦʮʝʩʦʤ ʜʦ ʩʧʽʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ  ̔ ʩʧʽʚʧʨʘʮʽ ʟʽ ʩʪʫʜʝʥʪʘʤʠ; ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʝʨʝʭʦʜʫ ʚʽʜ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʽʜʭʦʜʫ ʚ ʥʘʚʯʘʥʥʽ ʜʦ ʨʦʟʚʠʪʢʫ ʧʨʦʜʫʢʪʠʚʥʦʾ ʪʚʦʨʯʦʾ 
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ʤʠʩʣʠʪʝʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ. ʉʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ ʚ ʥʦʚʽʡ ʤʦʜʝʣʽ 

ʥʘʚʯʘʥʥʷ ʥʘ ʙʘʟʽ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦï ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ  ̒ʟʤʽʥʘ 

ʦʩʦʙʠʩʪʦʾ ʫʩʪʘʥʦʚʢʠ ʧʝʜʘʛʦʛʘ ʪʘ ʩʪʫʜʝʥʪʘ ʥʘ ʩʘʤʦʦʩʚʽʪʫ, ʩʘʤʦʨʦʟʚʠʪʦʢ, 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ.  

9. ʇʨʠʥʮʠʧ ʥʘʚʯʘʥʥʷ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ɯʂʊ ʥʘʚʯʘʥʥʷ ʩʧʨʠʷʻ ʧʨʠʥʮʠʧʦʚʠʤ ʟʤʽʥʘʤ ʫ ʚʽʜʥʦʰʝʥʥʽ ʩʪʫʜʝʥʪʘ ʜʦ ʦʪʨʠʤʘʥʥʷ 

ʦʩʚʽʪʠ, ʥʝʦʙʭʽʜʥʦʩʪʽ ʥʝʧʝʨʝʨʚʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʩʚʦʛʦ ʢʫʣʴʪʫʨʥʦïʦʩʚʽʪʥʴʦʛʦ 

ʨʽʚʥʷ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʷ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʨʦʟʨʦʙʣʝʥʦ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʜʦʩʠʪʴ ʟʨʫʯʥʠʭ ʪʘ 

ʝʬʝʢʪʠʚʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ: Gran1, Granï2D, Granï3D, 

Maple, MS Excel, ɻʨʘʬʦʘʥʘʣʽʟʘʪʦʨ 1.3; ʩʠʩʪʝʤ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ: Sage, 

Maxima, Mathematica, Matlab, MathCad, MuPad, Scilab, GeoGebra; ʚʝʙï

ʦʨʽ̒ʥʪʦʚʘʥʠʤʠ ʩʠʩʪʝʤʘʤʠ: WolframAlpha, SageMathCloud; ʦʥʣʘʡʥï

ʢʘʣʴʢʫʣʷʪʦʨʽʚ ʘ ʪʘʢʦʞ ʦʥʣʘʡʥ ʚʝʨʩʽʾ ʉʂʄ Mathematica, Matlab, Mathcad, Maple 

ʪʦʱʦ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʥʘʚʯʘʥʥʷ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ, ʟʦʢʨʝʤʘ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ɦ ʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ, ̔ʥʪʝʨʬʝʡʩʦʤ, ʪʦʱʦ. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʚ ʦʩʚʽʪʥʦʤʫ ʧʨʦʮʝʩʽ ʦʙʫʤʦʚʣʝʥʘ ʪʠʤ, ɦ ʦ 

ʨʦʙʦʪʘ ʟ ʥʠʤʠ ʥʘʜʘʻ ʨʝʘʣʴʥʫ ʤʦʞʣʠʚʽʩʪʴ ʩʪʫʜʝʥʪʘʤ ʥʘʙʫʪʠ ʚʤʽʥʴ ʨʦʟʚôʷʟʫʚʘʪʠ 

ʧʨʘʢʪʠʯʥʽ ʟʘʜʘʯʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧôʶʪʝʨʘ ʟʘ ʚʽʜʦʤʦʶ ʩʭʝʤʦʶ: 

ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ­ ʧʦʙʫʜʦʚʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ­ ʚʠʙʽʨ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ­ ʨʝʘʣʽʟʘʮʽʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʥʘ 

ʢʦʤʧôʶʪʝʨʽ ­ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ­ ʘʥʘʣʽʟ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʾ ʭ 

ʽʥʪʝʨʧʨʝʪʘʮʽʷ . 

ʗʢ ʚʽʜʦʤʦ, ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʤʘʶʪʴ ʙʫʪʠ ʚʨʘʭʦʚʘʥʽ 

ʷʢ ʪʝʭʥʽʯʥʽ, ʪʘʢ ̔  ʜʠʜʘʢʪʠʯʥʽ ʚʠʤʦʛʠ ʜʦ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ.  

ɼʦ ʟʘʛʘʣʴʥʦʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʥʘʣʝʞʘʪʴ:  

V ʥʘʜʽʡʥʽʩʪʴ ï ʚʽʜʩʫʪʥʽʩʪʴ ʟʙʦʾʚ ̔  ʚʽʜʤʦʚ ʢʦʤʧôʁ ʪʝʨʘ ʧʨʠ ʙʫʜʴï̫ ʢʠʭ ʜʽʷʭ 

ʢʦʨʠʩʪʫʚʘʯʘ (ʦʩʦʙʣʠʚʦ ʧʦʤʠʣʢʦʚʠʭ ʜʽʷʭ ʢʦʨʠʩʪʫʚʘʯʘ, ̫ ʢʠʡ ʥʘʚʯʘʻʪʴʩʷ);  

V ʝʨʛʦʥʦʤʽʯʥʽʩʪʴ  ï ʟʨʫʯʥʽʩʪʴ ̔  ʧʨʦʩʪʦʪʘ ʨʦʙʦʪʠ ʟ ʧʨʦʛʨʘʤʦʶ;  

V ̔ ʥʪʝʨʬʝʡʩ  ï ʦʨʛʘʥʽʟʘʮʽʷ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʪʦʶ ʢʦʤʧôʶʪʝʨʘ;  
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V ʛʥʫʯʢʽʩʪʴ  ï ʧʝʨʝʜʙʘʯʝʥʽʩʪʴ ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ ʢʦʨʠʩʪʫʚʘʯʘ, ʷʢʠʡ ʧʨʠ 

ʥʘʚʯʘʥʥʽ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻʪʴʩʷ;  

V ʧʨʦʩʪʦʪʘ ʤʦʜʠʬʽʢʘʮʽʾ ʪʘ ʥʘʩʪʨʦʁʚʘʥʥʷ ʧʨʦʛʨʘʤʠ;  

V  ʩʫʤʽʩʥʽʩʪʴ  ï ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʥʝʩʝʥʥʷ ʧʨʦʛʨʘʤ ʟ ʦʜʥʽʻʾ ʧʣʘʪʬʦʨʤʠ ʥʘ 

ʽʥʰʫ.  

ɼʦ ʩʧʝʮʽʘʣʴʥʠʭ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʣʝʞʘʪʴ:  

V ʤʽʥʽʤʘʣʴʥʘ ʢʦʥʬʽʛʫʨʘʮʽʷ ʢʦʤʧôʶʪʝʨʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʨʦʙʦʪʫ 

ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ  ï ʪʠʧ ʧʨʦʮʝʩʦʨʘ,  

V ʦʙʩʷʛ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤôʷʪʽ,  

V ʦʙʩʷʛ ʧʘʤôʷʪʽ ʥʘ ʞʦʨʩʪʢʦʤʫ ʜʠʩʢʫ,  

V ʛʨʘʬʽʯʥʠʡ ʘʜʘʧʪʝʨ,  

V ʪʠʧ ʤʦʥʽʪʦʨʘ.  

 ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʦʜʽʙʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʫʥʘʦʯʥʶʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʧʦʥʷʪʪʷ, 

ʨʦʟʚʠʚʘʪʠ ʦʙʨʘʟʥʝ ʤʠʩʣʝʥʥʷ, ʧʨʦʩʪʦʨʦʚʫ ʫʷʚʫ, ʜʦʟʚʦʣʷʻ çʟʘʥʫʨʠʪʠʩʷè ʚ 

ʩʫʪʥʽʩʪʴ ʧʦʥʷʪʪʷ ʯʠ ʷʚʠʱʘ, ʷʢʝ ʜʦʩʣʽʜʞʫʻʪʴʩʷ, ʥʝʬʦʨʤʘʣʴʥʦ ʨʦʟʚôʷʟʫʚʘʪʠ 

ʟʘʜʘʯʫ. ɹʝʟʧʝʨʝʯʥʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʘ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʩʧʨʠʷʻ ʧʝʨʝʪʚʦʨʝʥʥ ʁʨʝʧʨʦʜʫʢʪʠʚʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ 

ʥʘʚʯʘʣʴʥʦïʜʦʩʣʽʜʥʠʮʴʢʫ, ʪʚʦʨʯʫ, ʧʦʰʫʢʦʚʫ, ʝʚʨʠʩʪʠʯʥʫ. ʂʦʤʧôʶʪʝʨ ʨʘʟʦʤ ̔ ʟ 

ʚʽʜʧʦʚʽʜʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʩʪʘʻ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʪʚʦʨʯʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ, ̔  ʥʝ ʪʽʣʴʢʠ, ʟʜʽʙʥʦʩʪʝʡ ʫʯʥʽʚ. 

 ɿʘʣʫʯʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʜʦ ʪʚʦʨʯʦʾ ʨʦʟʫʤʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʪʚʦʨʝʥʥʷ 

ʧʨʦʙʣʝʤʥʠʭ ʪʚʦʨʯʠʭ ʩʠʪʫʘʮʽʡ ʥʘʡʢʨʘʱʝ ʨʝʘʣʽʟʦʚʫʻʪʴʩʷ ʟʘʚʜʷʢʠ 

ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ ʚ 

ʥʘʚʯʘʣʴʥʦï ʧʽʟʥʘʚʘʣʴʥʦïʜʦʩʣʽʜʥʠʮʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʚ ʥʘʚʯʘʥʥʽ ʜʦʮʽʣʴʥʝ ʪʦʜʽ, ʢʦʣʠ ʮʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʭʦʯʘ ʙ ʟʘ ʦʜʥʠʤ ʟ ʢʨʠʪʝʨʽʾʚ: 

ʧʽʜʚʠʱʝʥʥʷ ʤʦʪʠʚʘʮʽʡʥʦïʝʤʦʮʽʡʥʦʾ ʩʪʦʨʦʥʠ ʥʘʚʯʘʥʥʷ; ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 

ʥʘʚʯʘʥʥʷ; ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʯʘʩʫ ʩʪʫʜʝʥʪʘ ̔  ʚʠʢʣʘʜʘʯʘ ʥʘ ʥʘʚʯʘʥʥʷ ʧʨʝʜʤʝʪʫ 

(ʪʝʤʠ); ʟʤʝʥʰʝʥʥʷ ʬʽʥʘʥʩʦʚʠʭ ʚʠʪʨʘʪ ʥʘ ʥʘʚʯʘʥʥʷ.  
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ɼʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʛʨʘʤ ʥʘʚʯʘʣʴʥʦʛʦ ʪʘ 

ʥʘʚʯʘʣʴʥʦïʢʦʥʪʨʦʣʶʶʯʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʜʦʧʦʤʘʛʘʻ ʟʚʽʣʴʥʠʪʠ 30ï50% ʯʘʩʫ 

ʚʠʢʣʘʜʘʯʘ ʥʘ ʟʘʥʷʪʪʷʭ ʜʣʷ ʪʚʦʨʯʦʾ ʨʦʙʦʪʠ ʟʽ ʩʪʫʜʝʥʪʘʤʠ; ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʦʟʚʦʣʷʻ ʟʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘ 30ï

45% ʧʽʜʚʠʱʠʪʠ ʤʦʪʠʚʘʮʽʶ ʥʘʚʯʘʥʥʷ ̔  ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʪʚʦʨʝʥʥʷ ʟʥʘʥʴ ̔  ʚʤʽʥʴ [51]. 

1.3. ʇʨʦʬʝʩʽʡʥʘ ʢʫʣʴʪʫʨʘ ʤʘʡʙʫʪʥʴʦʛʦ ʫʯʠʪʝʣʷ ̔ ʥʬʦʨʤʘʪʠʢʠ  

ʂʫʣʴʪʫʨʘ (ʚʽʜ ʣʘʪ. cultura ï ʚʠʭʦʚʘʥʥʷ, ʦʩʚʽʪʘ, ʨʦʟʚʠʪʦʢ) ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ 

ʧʨʘʢʪʠʯʥʠʭ, ʤʘʪʝʨʽʘʣʴʥʠʭ  ̔ʜʫʭʦʚʥʠʭ ʥʘʜʙʘʥʴ ʩʫʩʧʽʣʴʩʪʚʘ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʜʦʩʷʛʥʫʪʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ  ̔ ʣʶʜʠʥʠ. ʋ ʚʫʞʯʦʤʫ ʨʦʟʫʤʽʥʥʽ 

ʢʫʣʴʪʫʨʘ ï ʮʝ ʩʬʝʨʘ ʜʫʭʦʚʥʦʛʦ ʞʠʪʪʷ ʩʫʩʧʽʣʴʩʪʚʘ, ʱʦ ʦʭʦʧʣʶʻ ʩʠʩʪʝʤʠ 

ʚʠʭʦʚʘʥʥʷ, ʦʩʚʽʪʠ, ʪʚʦʨʯʦʩʪʽ, ʘ ʪʘʢʦʞ ʫʩʪʘʥʦʚʠ ʡ ʦʨʛʘʥʽʟʘʮʽʾ, ɦ ʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʮʠʭ ʩʠʩʪʝʤ. ɺʦʜʥʦʯʘʩ ʧʽʜ ʢʫʣʴʪʫʨʦʶ ʨʦʟʫʤʽʶʪʴ ʨʽʚʝʥʴ 

ʦʩʚʽʯʝʥʦʩʪʽ  ̔ ʚʠʭʦʚʘʥʦʩʪʽ ʣʶʜʠʥʠ, ʘ ʪʘʢʦʞ ʦʚʦʣʦʜʽʥʥʷ ʧʝʚʥʦʶ ʛʘʣʫʟʟʶ 

ʜʽʷʣʴʥʦʩʪʽ [45, c. 182]. ɺʨʘʭʦʚʫʶʯʠ ʮʝ, ʨʦʟʫʤʽʪʠʤʝʤʦ ʧʽʜ ʧʨʦʬʝʩʽʡʥʦʶ 

ʢʫʣʴʪʫʨʦʶ ʫʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ ʩʫʢʫʧʥʽʩʪʴ ʡʦʛʦ ʧʨʘʢʪʠʯʥʠʭ, ʤʘʪʝʨʽʘʣʴʥʠʭ ̔  

ʜʫʭʦʚʥʠʭ ʥʘʜʙʘʥʴ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʷʢʽʩʪʴ ʡʦʛʦ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʇʨʦʬʝʩʽʡʥʘ ʢʫʣʴʪʫʨʘ ʮʽʣʢʦʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʥʝʤ ʦʩʚʽʯʝʥʦʩʪʽ  ̔ ʚʠʭʦʚʘʥʦʩʪʽ 

ʣʶʜʠʥʠ ʪʘ ʨʽʚʥʝʤ ʚʦʣʦʜʽʥʥʷ ʛʘʣʫʟʟʶ ʜʽʷʣʴʥʦʩʪʽ ʫʯʠʪʝʣʷ ̔ ʥʬʦʨʤʘʪʠʢʠ. 

ɭ. ɺ. ɹʦʥʜʘʨʝʚʩʴʢʘ, ɯ. ʌ. ɯʩʘʻʚ, ɭ. ʄ. ʐʠʷʥʦʚ ʨʦʟʛʣʷʜʘʶʪʴ ʧʝʜʘʛʦʛʽʯʥʫ 

ʢʫʣʴʪʫʨʫ ʷʢ ʩʫʪʥʽʩʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʩʦʙʠʩʪʦʩʪʽ ʧʝʜʘʛʦʛʘ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʡʦʛʦ ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪ ̔ ʯʝʨʝʟ ʩʬʦʨʤʦʚʘʥʽʩʪʴ ʪʘʢʠʭ 

ʩʢʣʘʜʦʚʠʭ: ʧʝʜʘʛʦʛʽʯʥʦʾ ʧʦʟʠʮʽʾ  ̔ʦʩʦʙʠʩʪʽʩʥʠʭ ʷʢʦʩʪʝʡ, ʧʨʦʬʝʩʽʡʥʠʭ ʟʥʘʥʴ  ̔

ʢʫʣʴʪʫʨʠ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʧʨʦʬʝʩʽʡʥʠʭ ʫʤʽʥʴ  ̔ʪʚʦʨʯʦʛʦ ʭʘʨʘʢʪʝʨʫ 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʘʤʦʨʝʛʫʣʶʚʘʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ ʡ ʢʫʣʴʪʫʨʠ ʧʨʦʬʝʩʽʡʥʦʾ 

ʧʦʚʝʜʽʥʢʠ ʧʝʜʘʛʦʛʘ. ɿ ʮʽʻʾ ʪʦʯʢʠ ʟʦʨʫ ʧʝʜʘʛʦʛʽʯʥʘ ʢʫʣʴʪʫʨʘ  ̒"ʜʠʥʘʤʽʯʥʦʶ 

ʩʠʩʪʝʤʦʶ ʧʝʜʘʛʦʛʽʯʥʠʭ ʮʽʥʥʦʩʪʝʡ, ʩʧʦʩʦʙʽʚ ʜʽʷʣʴʥʦʩʪʽ ʡ ʧʨʦʬʝʩʽʡʥʦʾ ʧʦʚʝʜʽʥʢʠ 

ʚʯʠʪʝʣʷ" [26, ʩ. 29]. 

ɯ. ʌ. ɯʩʘʻʚ ʚʚʘʞʘʻ, ʱʦ ʧʨʦʬʝʩʽʡʥʦïʧʝʜʘʛʦʛʽʯʥʘ ʢʫʣʴʪʫʨʘ ̒  ʽʥʪʝʛʨʘʣʴʥʦʶ 

ʷʢʽʩʪʶ ʦʩʦʙʠʩʪʦʩʪʽ ʧʝʜʘʛʦʛʘïʧʨʦʬʝʩʽʦʥʘʣʘ, ʫʤʦʚʦʶ ʡ ʧʝʨʝʜʫʤʦʚʦʶ ʝʬʝʢʪʠʚʥʦʾ 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʫʟʘʛʘʣʴʥʝʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 
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ʚʠʢʣʘʜʘʯʘ, ʤʝʪʦʶ ʬʘʭʦʚʦʛʦ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ. ʇʨʦʬʝʩʽʡʥʘïʧʝʜʘʛʦʛʽʯʥʘ 

ʢʫʣʴʪʫʨʘ ʨʦʟʛʣʜ̫ʘʻʪʴʩʷ ʷʢ "ʤʽʨʘ  ̔ʩʧʦʩʽʙ ʪʚʦʨʯʦʾ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʦʩʦʙʠʩʪʦʩʪʽ 

ʫʯʠʪʝʣʷ, ʚʠʢʣʘʜʘʯʘ, ʩʪʫʜʝʥʪʘ ʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʠʜʘʭ ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʡ 

ʩʧʽʣʢʫʚʘʥʥʷ, ʥʘʧʨʘʚʣʝʥʠʭ ʥʘ ʟʘʩʚʦʻʥʥʷ, ʧʝʨʝʜʘʚʘʥʥʷ ̔  ʩʪʚʦʨʝʥʥʷ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʮʽʥʥʦʩʪʝʡ  ̔ʪʝʭʥʦʣʦʛʽʡ" [92, ʩ. 9]. 

ʈʝʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ ʚʠʤʘʛʘʻ ʦʥʦʚʣʝʥʥʷ ʟʤʽʩʪʫ ʚʠʱʦʾ 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ. ʈʦʟʨʦʙʢʘ ʩʫʯʘʩʥʠʭ ʦʩʚʽʪʥʴʦïʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʟʘʚʜʘʥʴ ʮʦɹʛʦ ʨʝʬʦʨʤʫʚʘʥʥʷ. 

ʇʨʠ ʮʴʦʤʫ ʩʣʜ̔ ʚʨʘʭʫʚʘʪʠ ʩʫʯʘʩʥʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʥʘʫʢʠ, ʪʝʭʥʽʢʠ, 

ʚʠʨʦʙʥʠʮʪʚʘ, ʢʫʣʴʪʫʨʠ ̔  ʦʩʚʽʪʠ, ʘ ʪʘʢʦʞ ʧʦʪʨʝʙʠ ʩʫʯʘʩʥʦʾ h ʢʦʣʠ. 

ɿʘʛʘʣʴʥʦʶ ʤʝʪʦʶ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ  ̒

ʬʦʨʤʫʚʘʥʥʷ ʡʦʛʦ ʧʨʦʬʝʩʽʡʥʦʾ ʢʫʣʴʪʫʨʠ, ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ̫ ʢʦʾ ʟʦʙʨʘʞʝʥʦ ʥʘ 

ʈʠʩ. 1.3. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʢʦʞʝʥ ʢʦʤʧʦʥʝʥʪ ʧʨʦʬʝʩʽʡʥʦʾ ʢʫʣʴʪʫʨʠ ʬʘʭʽʚʮʷ 

(ʟʦʢʨʝʤʘ,  ̔ ʫʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ), ʟʘ ʚʠʥʷʪʢʦʤ ʣʠʰʝ ʤʦʨʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ, 

ʩʢʣʘʜʘʻʪʴʩʷ ̔ ʟ ʟʘʛʘʣʴʥʦʾ ʪʘ ʩʧʝʮʽʘʣʴʥʦʾ ʯʘʩʪʠʥ. 

ʋʯʠʪʝʣʴ ̔ ʥʬʦʨʤʘʪʠʢʠ, ̫ ʢ ʥʽʭʪʦ ̔ ʥʰʠʡ ʟ ʫʯʠʪʝʣʽʚïʧʨʝʜʤʝʪʥʠʢʽʚ, ʧʨʘʮʶʻ ʚ 

ʫʤʦʚʘʭ ʷʢʽ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʶʪʴʩʷ  ̔ ʤʦʜʠʬʽʢʫʶʪʴʩʷ, ʪʦʤʫ ʡʦʛʦ ʧʨʦʬʝʩʽʡʥʘ 

ʧʽʜʛʦʪʦʚʢʘ ʚʠʤʘʛʘʻ ʫʨʽʟʥʦʤʘʥʽʪʥʝʥʥʷ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʝ ʣʠʰʝ ʬʦʨʤ, ʤʝʪʦʜʽʚ, 

ʧʽʜʭʦʜʽʚ  ̔ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʘ ʡ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, ʱʦ ʩʧʨʠʷʶʪʴ 

ʬʦʨʤʫʚʘʥʥʶ ʧʨʦʬʝʩʽʡʥʠʭ ʟʥʘʥʴ, ʫʤʽʥʴ, ʥʘʚʠʯʦʢ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ. 

ʅʘ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʟʘʩʣʫʛʦʚʫʻ ʧʨʦʮʝʩ ʧʽʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ, 

ʦʩʢʽʣʴʢʠ, ʟʘ ʥʘʷʚʥʦʛʦ ʩʪʘʥʫ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʩʘʤʝ ʥʘ ʥʴʦʛʦ 

ʣʷʛʘʻ ʦʩʥʦʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʪʦʩʦʚʥʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʩʦʙʽʚ ɯʂʊ ʚ ʥʘʚʯʘʣʴʥʠʡ 

ʧʨʦʮʝʩ ʰʢʦʣʠ, ʜʦʙʦʨʫ  ̔ ʨʦʟʨʦʙʢʠ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʾʭ 

ʧʝʜʘʛʦʛʽʯʥʦ ʚʠʚʘʞʝʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʨʽʟʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʧʨʝʜʤʝʪʽʚ, ʦʨʛʘʥʽʟʘʮʽʾ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʨʦʝʢʪʽʚ, ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ̔ ʥʬʦʨʤʘʪʠʯʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫʯʥʽʚ [86]. 

ʇʨʦʬʝʩʽʡʥʘ ʢʫʣʴʪʫʨʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʩʧʝʮʠʬʽʮʽ ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ 

ʩʠʩʪʝʤʽ ʧʨʦʬʝʩʽʡʥʠʭ ʷʢʦʩʪʝʡ ʫʯʠʪʝʣʷ. ɿʘʛʘʣʴʥʦʢʫʣʴʪʫʨʥʘ ʜʽʷʣʴʥʽʩʪʴ (ʷʢʘ  ̒
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ʜʞʝʨʝʣʦʤ ʟʘʛʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ) ʧʝʨʝʜʙʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʦʩʦʙʠʩʪʦʩʪʽ ʫʩʧʽʰʥʦ ʞʠʪʠ 

ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʡ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʘ ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʷʚʥʽ ʪʘ 

ʩʪʚʦʨʶʚʘʪʠ ʚʣʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ ʧʨʦʬʝʩʽʡʥʦʛʦ ʪʘ ʥʝʧʨʦʬʝʩʽʡʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ. 

ʇʠʪʘʥʥʷʤ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ ʟʘʡʤʘʣʠʩʷ 

ɺ. ʖ. ɹʠʢʦʚ [18], ɭ. ɯ. ɹʽʜʘʡʙʝʢʦʚ [19], ʖ. ɺ. ɻʦʨʦʰʢʦ [40], ɸ. ʇ. ɭʨʰʦʚ [67], 

ʄ. ɯ. ɾʘʣʜʘʢ [81, 85], ɽ. ɯ. ʂʫʟʥʻʮʦʚ [133], ʄ. ʇ. ʃʘʧʯʠʢ[140], ʖ. ɯ. ʄʘʰʙʠʮʴ 

[149ï150], ɺ. ʄ. ʄʦʥʘʭʦʚ [152], ʅ. ɺ. ʄʦʨʟʝ [157], ɯ. ʆ. ʅʦʚʽʢ [163], ʉ. ɸ. ʈʘʢʦʚ 

[174], ʖ. ʉ. ʈʘʤʩʴʢʠʡ [178], ɯ. ɺ. ʈʦʙʝʨʪ [179], ɿ. ʉ. ʉʘʡʜʘʤʝʪʦʚʘ [182], 

ʉ. ʆ. ʉʝʤʝʨʽʢʦʚ [184], ɭ. ʄ. ʉʤʽʨʥʦʚʘïʊʨʠʙʫʣʴʩʴʢʘ [191], ʆ. ʄ. ʉʧʽʨʽʥ [194ï

195], ʖ. ɺ. ʊʨʠʫʩ [200], ʉ. ʄ. ʗʰʘʥʦʚ [220] ʪʘ ʽʥ. ɺ ʨʦʙʦʪʘʭ ʘʚʪʦʨʽʚ 

ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʧʨʦʷʚ ʧʨʦʬʝʩʽʡʥʦʾ ʢʫʣʴʪʫʨʠ ʫʯʠʪʝʣʷ ̔ ʥʬʦʨʤʘʪʠʢʠ 

ʚ ʧʨʦʮʝʩʽ ʨʝʘʣʽʟʘʮʽʾ ʥʠʤ ʩʚʦʻʾ ʧʨʦʬʝʩʽʡʥʦïʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʉʣʽʜ 

ʇʨʦʬʝʩʽʡʥʘ  

ʢʫʣʴʪʫʨʘ ʫʯʠʪʝʣʷ  

ʽʥʬʦʨʤʘʪʠʢʠ 

ɿʘʛʘʣʴʥʘ  

ʢʫʣʴʪʫʨʘ 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʘ  

ʢʫʣʴʪʫʨʘ 

ʄʘʪʝʤʘʪʠʯʥʘ 

ʢʫʣʴʪʫʨʘ 

ʇʝʜʘʛʦʛʽʯʥʘ 

ʢʫʣʴʪʫʨʘ 

ʄʝʪʦʜʠʯʥʘ 

ʢʫʣʴʪʫʨʘ 

ʇʩʠʭʦʣʦʛʽʯʥʘ 

ʢʫʣʴʪʫʨʘ 

ʌʽʟʠʯʥʘ 

ʢʫʣʴʪʫʨʘ 

ɽʩʪʝʪʠʯʥʘ 

ʢʫʣʴʪʫʨʘ 

ʇʨʘʚʦʚʘ 

ʢʫʣʴʪʫʨʘ 

ʂʫʣʴʪʫʨʘ 

ʚʟʘʻʤʠʥ 

ʂʫʣʴʪʫʨʘ ʝʤʦʮʽʡ 

ʪʘ ʧʦʯʫʪʪʽʚ 

ɯʥʬʦʨʤʘʪʠʯʥʘ 

ʢʫʣʴʪʫʨʘ 

ʄʦʨʘʣʴʥʘ 

ʢʫʣʴʪʫʨʘ 

ʄʦʚʥʘ ʢʫʣʴʪʫʨʘ 

ʈʠʩ. 1.3. ʂʦʤʧʦʥʝʥʪʠ ʧʨʦʬʝʩʽʡʥʦʾ ʢʫʣʴʪʫʨʠ ʫʯʠʪʝʣʷ ̔ ʥʬʦʨʤʘʪʠʢʠ 
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ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʦʬʝʩʽʡʥʘ ʢʫʣʴʪʫʨʘ ʫʯʠʪʝʣʷ ʚ ʦʩʥʦʚʥʦʤʫ ʨʦʟʛʣʷʜʘʻʪʴʩʷ 

(ʪʣʫʤʘʯʠʪʴʩʷ) ʷʢ ʥʘʙʽʨ ʧʝʚʥʠʭ ʟʥʘʥʴ, ʫʤʽʥʴ  ̔ ʥʘʚʠʯʦʢ; ʛʦʪʦʚʥʦʩʪʽ ʜʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ ʘʙʦ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʠʪʝʣʷ ʚ ʮʽʡ ʛʘʣʫʟʽ. 

ɺ ʟʚôʷʟʢʫ ʟ ʰʚʠʜʢʠʤʠ ʪʝʤʧʘʤʠ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʟʘʩʦʙʽʚ ɯʂʊ, 

ʚʝʣʠʢʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʟʜʽʡʩʥʝʥʥʷ ʫʯʠʪʝʣʝʤ ʽʥʬʦʨʤʘʪʠʢʠ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪ ̔ʫ ʛʘʣʫʟʽ ʽʥʬʦʨʤʘʪʠʢʠ ʷʢ ʥʘʫʢʠ  ̔ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʝʜʤʝʪʘ (ʟʜʽʩʥʝʥʥʷ 

ʧʦʰʫʢʦʚʦʾ, ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʠʚʯʝʥʥʷ ʜʦʩʚʽʜʫ ʫʯʠʪʝʣʽʚïʥʦʚʘʪʦʨʽʚ ʪʦʱʦ).  

ʇʝʨʝʜ ʩʠʩʪʝʤʦʶ ʦʩʚʽʪʠ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʙʫʜʦʚʠ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʩʫʩʧʽʣʴʩʪʚʘ (ʩʫʩʧʽʣʴʩʪʚʘ ʟʥʘʥʴ) ʧʦʩʪʘʻ ʛʨʘʥʜʽʦʟʥʝ ʟʘʚʜʘʥʥʷ, ʧʦʚôʷʟʘʥʝ ʟ 

ʧʽʜʛʦʪʦʚʢʦʶ ʣʶʜʠʥʠ ʜʦ ʞʠʪʪʷ ʡ ʜʽʷʣʴʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʩʫʩʧʽʣʴʩʪʚʘ. ʉʘʤʝ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʦʩʚʽʪʠ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʦʜʝʨʞʘʥʥʷ 

ʥʝʦʙʭʽʜʥʠʭ ʟʥʘʥʴ ʧʨʦ ʥʦʚʝ ʽʥʬʦʨʤʘʮʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʬʦʨʤʫʚʘʪʠ ʛʦʪʦʚʥʽʩʪʴ 

ʣʶʜʠʥʠ ʜʦ ʪʚʦʨʯʦʛʦ ʦʩʚʦʻʥʥʷ ʦʙʨʘʟʫ ʞʠʪʪʷ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʦʩʥʦʚʽ, 

ʬʦʨʤʫʚʘʪʠ ʧʨʦʬʝʩʽʡʥʫ ʢʫʣʴʪʫʨʫ, ʩʢʣʘʜʦʚʦʶ ʷʢʦʾ  ̒ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʩʚʽʪʦʛʣʷʜ, 

ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʦʟʫʤʽʥʥʽ ʚʠʟʥʘʯʘʣʴʥʦʾ ʨʦʣʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʜʽʷʣʴʥʦʩʪʽ ʩʘʤʦʾ ʣʶʜʠʥʠ, ʞʠʪʪʽ ʩʫʩʧʽʣʴʩʪʚʘ, 

ʫʷʚʣʝʥʥʷʭ ʧʨʦ ʨʦʣʴ ̔ ʥʬʦʨʤʘʪʠʢʠ ʚ ʩʪʘʥʦʚʣʝʥʥʽ ʮʠʚʽʣʽʟʘʮʽʾ ʚ ʮʽʣʦʤʫ ̔  ʩʫʯʘʩʥʦʾ 

ʩʦʮʽʘʣʴʥʦïʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʟʦʢʨʝʤʘ [177, ʩ. 36]. ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʮʴʦʛʦ 

ʟʘʚʜʘʥʥʷ ʧʦʪʨʽʙʥʠʡ ʫʯʠʪʝʣʴ, ̫ ʢʠʡ ʚʦʣʦʜʽʻ ʮʽʣʽʩʥʦʶ ʧʨʦʬʝʩʽʡʥʦ ʁʢʫʣʴʪʫʨʦʶ ̔  

ʟʜʘʪʥʠʡ ʧʽʜʛʦʪʫʚʘʪʠ ʧʽʜʨʦʩʪʘʶʯʝ ʧʦʢʦʣʽʥʥʷ ʜʦ ʧʦʚʥʦʮʽʥʥʦʾ ʧʣʽʜʥʦʾ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʚ ̔ ʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʢʫʣʴʪʫʨʠ ʫʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ 

ʧʝʨʝʜʙʘʯʘʻ ʥʘʙʫʪʪʷ ʥʠʤ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫ ʛʘʣʫʟʽ ̔ ʥʬʦʨʤʘʪʠʢʠ ʪʘ ʩʫʤʽʞʥʠʭ ʟ 

ʥʝʶ ʜʠʩʮʠʧʣʽʥ, ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʪʘ ʜʠʜʘʢʪʠʢʠ, ʧʩʠʭʦʣʦʛʽʯʥʠʭ ̔  ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʦʩʥʦʚ ʟʜʽʡʩʥʝʥʥʷ ʥʘʚʯʘʣʴʥʦïʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ, ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ, ʱʦ ʚʠʟʥʘʯʘʻ ʷʢʽʩʪʴ ʡʦʛʦ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

[86]. 

ɸʥʘʣʽʟ ʧʨʦʬʝʩʽʡʥʠʭ ʬʫʥʢʮʽʡ ʫʯʠʪʝʣʽʚ, ʟʦʢʨʝʤʘ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ 

[191, ʩ. 112], ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʩʴʦʛʦʜʥʽ ʦʩʦʙʣʠʚʦ ʮʽʥʫʶʪʴʩʷ ʪʘʢʽ ʷʢʦʩʪʽ, ʷʢ 
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ʢʦʤʫʥʽʢʘʪʠʚʥʽʩʪʴ, ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ, ʨʝʬʣʝʢʩʽʷ, ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ, ʟʜʽʙʥʦʩʪʽ ʜʦ 

ʩʧʽʚʧʨʘʮʽ ̔  ʢʦʦʧʝʨʘʮʽʾ, ʧʨʦʬʝʩʽʡʥʘ ʩʘʤʦʩʪʽʡʥʽʩʪʴ, ̔ ʥʽʮʽʘʪʠʚʥʽʩʪʴ, ʧʦʥʘʜʥʦʨʤʦʚʘ 

ʧʨʦʬʝʩʽʡʥʘ ʘʢʪʠʚʥʽʩʪʴ ʪʦʱʦ. 

1.4. ʄʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟ ʽʥʰʠʤʠ 

ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʪʘ ̔ ʥʬʦʨʤʘʪʠʯʥʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ. 

ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʩʪʘʣʦ ʦʯʝʚʠʜʥʠʤ, ɦ ʦ ʥʦʚʠʡ ʯʘʩ, ʫʩʢʣʘʜʥʝʥʥʷ ʩʠʩʪʝʤʠ 

ʝʢʦʥʦʤʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ ̔  ʢʫʣʴʪʫʨʥʠʭ ʚʽʜʥʦʩʠʥ ʚʠʤʘʛʘʶʪʴ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ 

ʥʦʚʦʛʦ ʪʠʧʫ, ʟ ʰʠʨʦʢʦʶ, ʫʥʽʚʝʨʩʘʣʴʥʦʶ ʧʽʜʛʦʪʦʚʢʦʶ  ̔ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤʠ 

ʟʥʘʥʥʷʤʠ. 

ɿʤʽʩʪ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʟʘ ʛʘʣʫʟʟʶ ʟʥʘʥʴ 01 çʆʩʚʽʪʘ/ʇʝʜʘʛʦʛʽʢʘè, 

ʩʧʝʮʽʘʣʴʥʽʩʪʴ 014.09 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ) ʧʝʨʝʜʙʘʯʘʻ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʫ, ʧʩʠʭʦʣʦʛʦïʧʝʜʘʛʦʛʽʯʥʫ, ʤʝʪʦʜʠʯʥʫ, ʽʥʬʦʨʤʘʮʽʡʥʦï

ʪʝʭʥʦʣʦʛʽʯʥʫ, ʧʨʘʢʪʠʯʥʫ  ̔ʩʦʮʽʘʣʴʥʦïʛʫʤʘʥʽʪʘʨʥʫ ʧʽʜʛʦʪʦʚʢʫ ʧʝʜʘʛʦʛʽʯʥʠʭ  ̔

ʥʘʫʢʦʚʦïʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ. 

ɿʤʽʩʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʧʝʨʝʜʙʘʯʘʻ ʚʠʚʯʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ 

ʦʩʥʦʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʜʦ ʨʽʚʥʷ ʪʝʦʨʝʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʦʬʽʣʶ  ̔ ʙʘʟʫʻʪʴʩʷ ʥʘ ʥʦʚʽʪʥʽʭ 

ʜʦʩʷʛʥʝʥʥʷʭ ʥʘʫʢʠ [1]. 

ɺʘʞʣʠʚʦʶ ʧʘʨʘʜʠʛʤʦʶ ʩʫʯʘʩʥʦʾ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʪʘʣʘ ʾ ʾ ʬʫʥʜʘʤʝʥʪʘʣʽʟʘʮʽʷ. 

ʌʫʥʜʘʤʝʥʪʘʣʽʟʘʮʽʷ ʦʩʚʽʪʠ ʚʠʟʥʘʯʘʻ ʥʘʩʪʫʧʥʫ ʪʝʥʜʝʥʮʽʶ ʚ ʥʘʚʯʘʥʥʽ ï 

ʜʦʮʽʣʴʥʽʩʪʴ ʧʝʨʰʦʯʝʨʛʦʚʦʛʦ ʛʣʠʙʦʢʦʛʦ ʚʠʚʯʝʥʥʷ  ̔ ʚʩʝʙʽʯʥʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ 

ʟʘʩʚʦʻʥʥʷ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʭ ʜʣʷ ʤʘʡʙʫʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʬʘʭʽʚʮʷ ʛʘʣʫʟʝʡ ʟʥʘʥʴ 

ʪʘ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ. 

ɺʧʝʨʰʝ ʢʦʥʮʝʧʮʽʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʦʩʚʽʪʠ ʙʫʣʘ ʩʬʦʨʤʫʣʴʦʚʘʥʘ 

ɺʽʣʴʛʝʣʴʤʦʤ ʬʦʥ ɻʫʤʙʦʣʴʜʪʦʤ: ʚ ʥʽʡ ʟʘʟʥʘʯʘʣʦʩʷ, ɦ ʦ ʧʨʝʜʤʝʪʦʤ ʪʘʢʦʾ ʦʩʚʽʪʠ 

ʤʘʶʪʴ ʙʫʪʠ ʩʘʤʝ ʪʽ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʟʥʘʥʥʷ, ̫ ʢʽ ʩʴʦʛʦʜʥʽ ʚʽʜʢʨʠʚʘʻ ʥʘʫʢʘ; ʙʽʣʴʰ 

ʪʦʛʦ, ʦʩʚʽʪʘ ʤʘʻ ʙʫʪʠ ʚʙʫʜʦʚʘʥʘ ʚ ʥʘʫʢʦʚʽ ʜʦ ʩʣʽʜʞʝʥʥʷ. ɺʠʱʘ ʰʢʦʣʘ ʍɯʍ 

ʩʪʦʨʽʯʯʷ ʧʝʨʝʚʘʞʥʦ ʩʣʽʜʫʚʘʣʘ ʤʦʜʝʣʽ ɻʫʤʙʦʣʴʜʪʘ, ʟʛʽʜʥʦ ʷʢʦʾ ʫʥʽʚʝʨʩʠʪʝʪ (ʟ 

ʣʘʪʠʥʠ ï çʩʫʢʫʧʥʽʩʪʴè) ï ʮʝ ʝʣʪ̔ʘʨʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ, ʚ ̫ ʢʦʤʫ ʥʘʚʯʘʥʥʷ ʪʘ 

ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʥʝʨʦʟʨʠʚʥʽʡ ʻʜʥʦʩʪʽ,  ̔ʛʦʣʦʚʥʠʡ ʘʢʮʝʥʪ 
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ʨʦʙʠʪʴʩʷ ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʪʘ ʚʠʭʦʚʘʥʥʷ ʪʚʦʨʯʦʾ ʦʩʦʙʠʩʪʦʩʪʽ, ʟʜʘʪʥʦʾ ʜʦ 

ʩʘʤʦʨʦʟʚʠʪʢʫ.  

ʌʫʥʜʘʤʝʥʪʘʣʴʥʘ ʥʘʫʢʦʚʘ ʦʩʥʦʚʘ ʦʩʚʽʪʠ ʧʦʢʣʠʢʘʥʘ ʜʦʧʦʤʦʛʪʠ 

ʧʨʝʜʩʪʘʚʥʠʢʘʤ ʥʦʚʠʭ ʧʦʢʦʣʽʥʴ ʥʝ ʪʽʣʴʢʠ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʦ ʞʠʪʪʷ ʚ ʫʤʦʚʘʭ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʘʣʝ ʡ ʩʘʤʠʤ ʙʨʘʪʠ ʫʯʘʩʪʴ ʚ ʧʦʟʠʪʠʚʥʠʭ ʟʤʽʥʘʭ. 

ɻʦʣʦʚʥʫ ʨʦʣʴ ʪʫʪ ʧʦʚʠʥʥʽ ʚʽʜʽʛʨʘʚʘʪʠ ʩʧʝʮʢʫʨʩʠ, ̫ ʢʽ ʤʽʩʪʷʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ 

ʟʥʘʥʥʷ, ɦ ʦ ̒  ʙʘʟʦʶ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʾ ̔  ʧʨʦʬʝʩʽʡʥʦʾ ʢʫʣʴʪʫʨʠ, h ʚʠʜʢʦʾ 

ʘʜʘʧʪʘʮʽʾ ʜʦ ʥʦʚʠʭ ʧʨʦʬʝʩʽʡ, ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʪʘ ʩʧʝʮʽʘʣʽʟʘʮʽʡ[126]. 

ɯʥʬʦʨʤʘʪʠʢʘ, ʷʢ  ̔ ʤʘʪʝʤʘʪʠʢʘ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʧʠʩʫ ʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤ ̔ ʥʰʠʭ ʥʘʫʢ. ɺʦʥʘ ʥʘʜʘʻ ʩʚʦʾ ʟʘʛʘʣʴʥʽ ̔ /ʘʙʦ ʚʣʘʩʥʽ ʤʝʪʦʜʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʰʠʤ ʥʘʫʢʘʤ, ʜʦʧʦʤʘʛʘʻ ʧʽʜʩʠʣʁʚʘʪʠ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ, 

ʜʦʩʣʽʜʞʫʚʘʪʠ ʧʨʦʙʣʝʤʠ ʨʽʟʥʠʭ ʥʘʫʢ, ʬʫʥʜʘʤʝʥʪʫʻ ʾ ʭ ʩʚʦʾʤʠ ʽʜʝʷʤʠ, ʤʝʪʦʜʘʤʠ, 

ʪʝʭʥʦʣʦʛʽʷʤʠ ̔  ʦʩʦʙʣʠʚʦ ʨʝʟʫʣʴʪʘʪʘʤʠ.  

ʇʽʜ ʪʝʨʤʽʥʦʤ ʬʫʥʜʘʤʝʥʪʘʣʽʟʘʮʽʷ ʦʩʚʽʪʠ ʨʦʟʫʤʽʶʪʴ ʽʩʪʦʪʥʝ ʧʽʜʚʠʱʝʥʥʷ 

ʷʢʦʩʪʽ ʦʩʚʽʪʠ  ̔ ʨʽʚʥʷ ʦʩʚʽʪʠ ʩʪʫʜʝʥʪʽʚ ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʧʦʚʽʜʥʦʾ ʟʤʽʥʠ ʟʤʽʩʪʫ 

ʜʠʩʮʠʧʣʽʥ, ɦ ʦ ʚʠʚʯʘʶʪʴʩʷ, ̔  ʤʝʪʦʜʦʣʦʛʽʾ ʨʝʘʣʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʬʫʥʜʘʤʝʥʪʘʣʽʟʘʮʽʾ ʦʩʚʽʪʠ ̒  ʥʝʦʙʭʽʜʥʠʤ [128]: 

- ʟʤʽʩʪʠʪʠ ʘʢʮʝʥʪ ʫʚʘʛʠ ʚʠʢʣʘʜʘʯʽʚ  ̔ ʩʪʫʜʝʥʪʽʚ ʟ ʧʨʦʙʣʝʤʠ ʚʠʚʯʝʥʥʷ 

ʧʨʘʛʤʘʪʠʯʥʠʭ ʟʥʘʥʴ ʥʘ ʧʨʦʙʣʝʤʠ ʨʦʟʚʠʪʢʫ ʟʘʛʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ ʣʶʜʠʥʠ ʥʘ 

ʦʩʥʦʚʽ ʧʽʟʥʘʥʥʷ ʢʨʘʱʠʭ ʜʦʩʷʛʥʝʥʴ ʣʶʜʩʪʚʘ, ʘ ʪʘʢʦʞ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʥʘʫʢʦʚʠʭ 

ʬʦʨʤ ʩʠʩʪʝʤʥʦʛʦ ʤʠʩʣʝʥʥʷ; 

- ʟʤʽʥʠʪʠ ʟʤʽʩʪ ̔  ʤʝʪʦʜʦʣʦʛʽʶ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘʢ, ɦ ʦʙ ʢʨʽʤ ʚʠʚʯʝʥʥ ̫

ʽʩʪʦʨʽʾ ʨʦʟʚʠʪʢʫ ʢʫʣʴʪʫʨʠ, ʩʫʩʧʽʣʴʩʪʚʘ  ̔ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʩʫʯʘʩʥʦʾ ʥʘʫʢʠ, 

ʷʢʽ, ʙʝʟʫʤʦʚʥʦ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʢʦʞʥʦʾ ʣʶʜʠʥʠ, ʟʥʘʯʥʘ 

ʯʘʩʪʠʥʘ ʯʘʩʫ ʧʨʠʜʽʣʷʣʘʩʷ ʚʠʨʦʙʣʝʥʥʶ ʩʫʯʘʩʥʠʭ ʫʷʚʣʝʥʴ ʧʨʦ ʮʽʣʽʩʥʠʡ ʟʤʽʩʪ 

ʩʠʩʪʝʤʠ ʥʘʫʢ, ʧʝʨʩʧʝʢʪʠʚʠ ʾ ʭ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ. 

ɿ ʮʽʻʶ ʤʝʪʦʶ ʜʦʮʽʣʴʥʦ ʨʦʟʨʦʙʠʪʠ  ̔ʚʚʝʩʪʠ ʚ ʩʠʩʪʝʤʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʨʷʜ 

ʥʦʚʠʭ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʷʢʽ ʫʟʘʛʘʣʴʥʶʚʘʣʠ ʙ ʦʩʪʘʥʥʽ ʜʦʩʷʛʥʝʥʥʷ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʥʘʫʢ, ʟʦʢʨʝʤʘ ʚ ʛʘʣʫʟʽ ̔ ʥʬʦʨʤʘʪʠʢʠ. 
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ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ɦ ʦ ʡʜʝʪʴʩʷ ʥʝ ʧʨʦ ʧʨʦʩʪʝ ʟʙ̔ ʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʜʠʩʮʠʧʣʽʥ, ʱʦ ʚʠʚʯʘʶʪʴʩʷ, ʘ ʧʨʦ ʬʦʨʤʫʚʘʥʥʷ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ ʜʣʷ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʮʽʣʽʩʥʠʭ ʩʫʯʘʩʥʠʭ ʫʷʚʣʝʥʴ ʧʨʦ ʥʘʫʢʦʚʫ ʢʘʨʪʠʥʫ ʩʚʽʪʫ ʪʘ ʟʜʘʪʥʽʩʪʴ 

ʚʠʭʦʜʠʪʠ ʥʘ ʩʠʩʪʝʤʥʠʡ ʨʽʚʝʥʴ ʡʦʛʦ ʧʽʟʥʘʥʥʷ [129]. 

ɺʠʭʦʜʷʯʠ ʟ ʛʦʣʦʚʥʦʾ ʤʝʪʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʫ ʚʠʱʽʡ ʰʢʦʣʽ ï 

ʬʦʨʤʫʚʘʥʥʷ ʪʚʦʨʯʦʾ ʦʩʦʙʠʩʪʦʩʪʽ ʬʘʭʽʚʮʷ ï ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʦʩʚʽʪʥʽʡ 

ʧʨʦʮʝʩ ʪʘʢʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʚʘʚ ʙʠ ʧʦʩʪʫʧʦʚʫ 

ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʧʨʦʬʝʩʽʡʥʫ. ʆʜʥʦʯʘʩʥʦ ʚʽʜʧʦʚʽʜʥʦ 

ʟʤʽʥʶʚʘʣʠʩʷ ʙ ʫʩʽ ʩʪʨʫʢʪʫʨʥʽ ʣʘʥʢʠ ʧʨʠ ʧʝʨʝʭʦʜʽ ʚʽʜ ʦʜʥʦʛʦ ʪʠʧʫ ʜʽʷʣʴʥʦʩʪʽ ʜʦ 

ʽʥʰʦʛʦ [126]. 

ʊʘʢʠʤ ʩʧʝʮʢʫʨʩʦʤ  ̔  ̒ ʜʠʩʮʠʧʣʽʥʘ Ăʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷò, ʱʦ 

ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʅʇʋ ʽʤ. ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ ʜʣʷ ʤʘʡʙʫʪʥʽʭ 

ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʦʩʚʽʪʥʴʦʛʦ ʨʽʚʥʷ çʄʘʛʽʩʪʨè. ʉʠʩʪʝʤʠ ʢʦʤʧôʶʪʝʨʥʦʾ 

ʤʘʪʝʤʘʪʠʢʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʩʠʩʪʝʤʽ ʦʩʚʽʪʠ ʟʘʭʽʜʥʠʭ ʢʨʘʾʥ. ɰʭ 

ʦʩʚʦʻʥʥʷ ʜʦʟʚʦʣʠʪʴ ʛʦʚʦʨʠʪʠ ʧʨʦ ̔ ʥʪʝʛʨʘʮʽʶ ʥʘʰʦʾ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʫ ʩʚʽʪʦʚʫ  ̔

ʧʨʦ ʩʝʨʡʦʟʥʝ ʧʽʜʚʠʱʝʥʥʷ ʨʦʣʽ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʩʪʽ ʦʩʚʽʪʠ ʚ ʛʘʣʫʟʽ ̔ ʥʬʦʨʤʘʪʠʢʠ 

ʪʘ ʤʘʪʝʤʘʪʠʢʠ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʥʘʚʯʘʣʴʥʠʡ ʧʣʘʥ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʴʦʛʦ ʫʯʠʪʝʣʷ 

ʽʥʬʦʨʤʘʪʠʢʠ ʦʩʚʽʪʥʴʦʛʦ ʨʽʚʥʷ çɹʘʢʘʣʘʚʨè ʟʘ ʛʘʣʫʟʟʶ ʟʥʘʥ ɹ 01 

çʆʩʚʽʪʘ/ʇʝʜʘʛʦʛʽʢʘè, ʩʧʝʮʽʘʣʴʥʽʩʪʴ 014.09 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ) ʅʇʋ 

ʽʤ. ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ, ʟʘʟʥʘʯʠʤʦ, ʱʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ ʜʣʷ 

ʚʠʚʯʝʥʥʷ ʩʧʝʮʢʫʨʩʫ çʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè ̒ : çʄʘʪʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟè, 

çɸʣʛʝʙʨʘ ʪʘ ʛʝʦʤʝʪʨʽʷè, çʊʝʦʨʽʷ ʡʤʦʚʽʨʥʦʩʪʝʡ ʪʘ ʤʘʪʝʤʘʪʠʯʥʘ ʩʪʘʪʠʩʪʠʢʘè, 

çɼʠʩʢʨʝʪʥʘ ʤʘʪʝʤʘʪʠʢʘè, çʏʠʩʝʣʴʥʽ ʤʝʪʦʜʠè, çʇʨʦʝʢʪʠʚʥʘ ʛʝʦʤʝʪʨʽʷ ̔  ʤʝʪʦʜʠ 

ʟʦʙʨʘʞʝʥʥʷè, çʄʘʪʝʤʘʪʠʯʥʘ ʣʦʛʽʢʘ ̔  ʪʝʦʨʽʷ ʘʣʛʦʨʠʪʤʽʚè, çʇʨʦʛʨʘʤʫʚʘʥʥʷè.  

ʂʦʥʢʨʝʪʠʟʫʻʤʦ, ʷʢʠʤʠ ʦʩʥʦʚʥʠʤʠ ʟʥʘʥʥʷʤʠ, ʚʤʽʥʥʷʤʠ  ̔ ʥʘʚʠʯʢʘʤʠ ʟ 

ʚʠʱʝʚʢʘʟʘʥʠʭ ʜʠʩʮʠʧʣʽʥ ʧʦʚʠʥʝʥ ʦʚʦʣʦʜʽʪʠ ʩʪʫʜʝʥʪ ʩʧʝʮʽʘʣʴʥʽʩʪʴ 014.09 

ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ) ʜʦ ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ ñʄʘʪʝʤʘʪʠʯʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷò: 



72 

V ʟʥʘʪʠ ʦʩʥʦʚʥʽ ʚʠʟʥʘʯʝʥʥʷ, ʧʦʥʷʪʪʷ ʪʘ ʤʝʪʦʜʠ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʪʘ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ; 

V ʟʥʘʪʠ ʤʝʪʦʜʠ ʥʘʙʣʠʞʝʥʦʛʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʘʣʛʝʙʨʠ, ʛʝʦʤʝʪʨʽʾ, 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ; 

V ʟʥʘʪʠ ʢʣʘʩʠʯʥʽ ʤʝʪʦʜʠ ʟʥʘʭʦʜʞʝʥʥʷ ʝʢʩʪʨʝʤʫʤʽʚ ʬʫʥʢʮʽʾ ʦʜʥʽʻʾ  ̔

ʙʘʛʘʪʴʦʭ ʟʤʽʥʥʠʭ; 

V ʚʤʽʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʦʪʦʚʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ (ʤʘʪʝʤʘʪʠʯʥʽ ʧʘʢʝʪʠ 

ʧʨʦʛʨʘʤ) ʜʣʷ ʘʥʘʣʽʪʠʯʥʦʛʦ, ʛʨʘʬʽʯʥʦʛʦ, ʯʠʩʝʣʴʥʦʛʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ 

ʟʘʜʘʯ; 

V ʚʦʣʦʜʽʪʠ ʟʥʘʥʥʷʤʠ ʧʨʦ ʝʢʩʧʝʨʠʤʝʥʪ ʪʘ ʡʦʛʦ ʧʽʟʥʘʚʘʣʴʥʽ ʬʫʥʢʮʽʾ 

(ʝʚʨʠʩʪʠʯʥʫ, ʝʢʩʪʨʘʧʦʣʷʮʽʡʥʫ, ʽʥʪʝʨʧʨʝʪʫʶʯʫ, ʥʘʫʢʦʚʦʛʦ ʧʝʨʝʜʙʘʯʝʥʥʷ, 

ʧʽʜʛʦʪʦʚʢʠ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ); 

V ʚʤʽʪʠ ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʫʟʘʛʘʣʴʥʶʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ̔  ʨʦʙʠʪʠ 

ʚʠʩʥʦʚʢʠ; 

V ʚʤʽʪʠ ʚʠʢʦʥʘʪʠ ʤʘʪʝʤʘʪʠʯʥʝ  ̔ʩʪʘʪʠʩʪʠʯʥʝ ʦʧʨʘʮʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʦʮʽʥʠʪʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʽʚ; 

V ʚʦʣʦʜʽʪʠ ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʦ 

ʚʽʜʧʦʚʽʜʥʦʾ ʟʘʜʘʯʽ; 

V ʚʤ̔ ʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʘʥʘʣʦʛʽʾ; 

V ʤʘʪʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʥʝʣʽʥʽʡʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ; 

V ʩʢʣʘʜʘʪʠ ʨʝʢʫʨʝʥʪʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʘ ʫʤʦʚʦʶ ʟʘʜʘʯ; 

V ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʪʠʧʠ ʛʨʘʬʽʚ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʦʙôʻʢʪʽʚ  ̔

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ; 

V ʚʤʽʪʠ ʦʙʠʨʘʪʠ ʩʧʦʩʦʙʠ ʪʘ ʬʦʨʤʠ ʧʦʜʘʥʥʷ ʘʣʛʦʨʠʪʤʫ; 

V ʚʤʽʪʠ ʦʧʝʨʫʚʘʪʠ ʦʩʥʦʚʥʠʤʠ ʙʘʟʦʚʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʧʨʠ ʩʢʣʘʜʘʥʥʽ 

ʘʣʛʦʨʠʪʤʽʚ; 

V ʚʤʽʪʠ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʧʦʨʷʜʦʢ ʩʢʣʘʜʘʥʥʷ ʪʘ ʧʨʘʚʠʣʘ ʟʘʧʠʩʫ ʘʣʛʦʨʠʪʤʽʚ 

 ̔ʧʨʦʛʨʘʤ; 

V ʚʤʽʪʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʨʽʟʥʽ ʬʦʨʤʠ ʦʧʠʩʫ ʘʣʛʦʨʠʪʤʽʚ  ̔ʧʝʨʝʭʦʜʠʪʠ ʚʽʜ 

ʦʜʥʽʻʾ ʬʦʨʤʠ ʦʧʠʩʫ ʜʦ ̔ ʥʰʦʾ; 
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V ʚʤʽʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʩʪʽ ʡ ʩʢʣʘʜʥʽ ʫʤʦʚʠ ʧʨʠ ʧʦʙʫʜʦʚʽ ʘʣʛʦʨʠʪʤʽʚ 

 ̔ʧʨʦʛʨʘʤ; 

V ʚʤʽʪʠ ʦʧʠʩʫʚʘʪʠ ʘʣʛʦʨʠʪʤʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʤʦʚʦʶ ʧʨʦʛʨʘʤʫʚʘʥʥʷ; 

V ʚʤʽʪʠ ʩʢʣʘʜʘʪʠ ʡ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʘʣʛʦʨʠʪʤʠ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʜʘʥʠʭ; 

V ʚʦʣʦʜʽʪʠ ʩʫʯʘʩʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ; 

V ʚʤʽʪʠ ʩʢʣʘʜʘʪʠ ʧʨʦʛʨʘʤʠ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʪʠʧʦʚʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʜʘʯ. 

ɿʥʘʥʥʷ, ʧʦʢʣʘʜʝʥʽ ʚ ʦʩʥʦʚʫ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, 

ʧʦʚʠʥʥʽ ʩʣʫʞʠʪʠ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʪʫʜʝʥʪʘ ʚ ʥʘʡʰʠʨʰʦʤʫ 

ʨʦʟʫʤʽʥʥʽ ʮʴʦʛʦ ʩʣʦʚʘ: ʩʠʩʪʝʤʥʝ ʥʘʫʢʦʚʝ ʤʠʩʣʝʥʥʷ; ʢʦʥʩʪʨʫʢʪʠʚʥʝ ʦʙʨʘʟʥʝ 

ʤʠʩʣʝʥʥʷ; ʨʦʟʚʠʥʝʥʘ ʫʷʚʘ; ʧʨʦʩʪʦʨʦʚʝ ʤʠʩʣʝʥʥʷ; ʘʩʦʮʽʘʪʠʚʥʝ ʤʠʩʣʝʥʥʷ; 

ʭʦʨʦʰʘ ʧʘʤôʷʪʴ; ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʤʠʩʣʝʥʥʷ. 

ʆʪʞʝ, ʚʦʣʦʜʽʥʥʷ ʚʠʱʝʚʢʘʟʘʥʠʤʠ ʟʥʘʥʥʷʤʠ, ʚʤʽʥʥʷʤʠ  ̔ʥʘʚʠʯʢʘʤʠ ʧʨʠ 

ʚʠʚʯʝʥʥ ̔ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʩʧʨʠʷʪʠʤʝ ʬʦʨʤʫʚʘʥʥʶ ʫ ʩʪʫʜʝʥʪʽʚ 

ʥʘʫʢʦʚʦʛʦ ʩʚʽʪʦʛʣʷʜʫ, ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʱʦ  ̒ ʦʟʥʘʢʦʶ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʩʪʽ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ, ʢʨʠʪʝʨʽʻʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ ʪʘ ʩʠʩʪʝʤʠ ʨʦʟʚʠʚʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ. 

1.5. ɸʥʘʣʽʟ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʥʘʚʯʘʥʥ ̫

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʆʩʥʦʚʦʶ ʧʝʜʘʛʦʛʽʯʥʦʾ ʧʨʘʮʽ ʢʦʞʥʦʛʦ ʫʯʠʪʝʣʷ  ̒ʧʨʦʬʝʩʽʡʥʝ ʧʝʜʘʛʦʛʽʯʥʝ 

ʩʧʽʣʢʫʚʘʥʥʷ ï ʩʠʩʪʝʤʘ ʧʨʠʡʦʤʽʚ, ʟʘʩʦʙʽʚ, ʤʝʪʦʜʽʚ, ɦ ʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʝʘʣʽʟʘʮʽʶ 

ʮʽʣʝʡ ʪʘ ʟʘʚʜʘʥʴ ʚʠʭʦʚʘʥʥʷ  ̔ ʥʘʚʯʘʥʥʷ. ʊʨʘʜʠʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʘʚʜʷʢʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ ʩʧʽʣʢʫʚʘʥʥ ̔ʩʪʫʜʝʥʪʘ ʟ ʚʠʢʣʘʜʘʯʝʤ ʧʽʜ ʯʘʩ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ. ɼʣʷ ʥʴʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʧʝʜʘʛʦʛʦʤ, ʧʝʨʰ ʟʘ ʚʩʝ, ʤʘʻ ʩʧʨʷʤʦʚʫʚʘʣʴʥʝ 

ʡ ʢʦʨʠʛʫʶʯʝ ʟʥʘʯʝʥʥʷ; ʦʜʥʦʯʘʩʥʦ ʧʝʜʘʛʦʛ ʚʠʩʪʫʧʘʻ  ̔ʷʢ ʜʞʝʨʝʣʦ ʟʥʘʥʴ,  ̔ʷʢ 

ʚʠʭʦʚʘʪʝʣʴ. ɸʜʞʝ ʚ̔ ʜ ʫʩʧʽʰʥʦʩʪʽ ʚʟʘʻʤʦʜʽʾ ʚʠʢʣʘʜʘʯʘ ʟʽ ʩʪʫʜʝʥʪʦʤ ʙʫʜʝ 

ʟʘʣʝʞʘʪʠ ʽʥʪʝʨʝʩ ʩʪʫʜʝʥʪʘ ʜʦ ʧʨʝʜʤʝʪʘ, ʫʩʧʽʰʥʽʩʪʴ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ. ʊʘʢʦʞ, 

ʯʝʨʝʟ ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʚʠʢʣʘʜʘʯʝʤ ʩʪʫʜʝʥʪ ʦʪʨʠʤʫʻ ʦʮʽʥʢʫ ʩʚʦʾʭ ʟʥʘʥʴ ̔  ʜʦʩʷʛʥʝʥʴ 

ʟ ʢʦʞʥʦʛʦ ʧʨʝʜʤʝʪʘ.  

ɸʣʝ ʨʝʘʣʽʾ ʩʫʯʘʩʥʦʾ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʚ ʥʘ hʯʘʩ ʥʘʫʢʦʚʦï

ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʡ ʧʦʩʪʽʡʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ 
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ʚʠʭʦʚʘʥʥʷ ʪʝʭʥʽʯʥʦ ʛʨʘʤʦʪʥʦʾ ʣʶʜʠʥʠ ʥʝʤʦʞʣʠʚʝ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ. ɺʽʥ ʩʪʨʽʤʢʦ ʧʨʦʥʠʢʘʻ ʚ ʫʩʽ ʩʬʝʨʠ ʜʽʷʣʴʥʦʩʪʽ 

ʣʶʜʠʥʠ. ɯ ʩʴʦʛʦʜʥʽ ʚʞʝ ʥʝʤʦʞʣʠʚʦ ʫʷʚʠʪʠ ʩʦʙʽ ʧʨʦʚʝʜʝʥʥʷ ʩʢʣʘʜʥʠʭ ʥʘʫʢʦʚʠʭ 

ʧʦʰʫʢʽʚ ʘʙʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʠʩʦʢʦʪʦʯʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ. ʂʦʤʧ'ʶʪʝʨ ʟʥʘʭʦʜʠʪʴ ʩʝʙʝ  ̔ʚ ʛʘʣʫʟʽ ʦʩʚʽʪʠ. ʂʨʽʤ 

ʧʨʦʬʝʩʽʡʥʠʭ ʜʠʩʮʠʧʣʽʥ ʧʽʜ ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʴʦʛʦ ʫʯʠʪʝʣʷ ̔ ʥʬʦʨʤʘʪʠʢʠ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʘ ʘʢʪʠʚʽʟʫʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʚʠʢʣʘʜʘʥʥʷ ʩʪʫʜʝʥʪʘʤ ̔ ʥʰʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ. 

ʉʴʦʛʦʜʥʽ ʚʝʣʠʢʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʩʪʚʦʨʝʥʥʶ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʨʽʟʥʠʭ ʥʘʚʯʘʣɹʥʠʭ ʧʨʝʜʤʝʪʽʚ. ʐʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʦʛʨʘʤʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʟʘʩʦʙʽʚ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ̫ ʢʦʩʪʽ ʟʥʘʥʴ, ʫʤʽʥʴ ʪʘ 

ʥʘʚʠʯʦʢ ʩʪʫʜʝʥʪʽʚ, ʚʨʘʭʫʚʘʥʥʷ ʾ ʭ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʩʧʨʠʷʻ ʪʘʢʦʞ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʥʘʚʯʘʥʥʷ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʟ'ʷʚʠʣʘʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʛʨʘʤʥʠʭ 

ʧʨʦʜʫʢʪʽʚ, ɦ ʦ ʧʨʦʧʦʥʫʶʪʴʩʷ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ, ʘʣʝ ʥʝ ʚʩʽ 

ʚʦʥʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʮʽʣʝʡ ̔  ʟʘʚʜʘʥʴ ʦʩʚʽʪʠ. ʆʪʞʝ, ʧʦʪʨʽʙʥʦ ʦʙʨʘʪʠ ʪʘʢʽ 

ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʙʫʜʫʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʧʨʦʬʽʣʷʤ 

ʥʘʚʯʘʣʴʥʦ ʾ ʜʠʩʮʠʧʣʽʥʠ, ʱʦ ʚʠʢʣʘʜʘʻʪʴʩʷ, ʪʘ ʧʝʜʘʛʦʛʽʯʥʦ ʘʜʘʧʪʦʚʘʥʽ ʜʦ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʚ ʧʽʜʛʦʪʦʚʮʽ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ̔ ʥʬʦʨʤʘʪʠʢʠ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʜʦʟʚʦʣʷʻ ʚʠʢʣʘʜʘʯʘʤ ʙʽʣʴʰ ʛʥʫʯʢʦ ʡ ʝʬʝʢʪʠʚʥʦ 

ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʟʤʽʩʪ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʢʦʥʢʨʝʪʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ, 

ʧʦʩʠʣʶʻ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʧʨʦʮʝʩʫ. 

ʅʘ ʩɹ ʦʛʦʜʥʽ ʽʩʥʫʻ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʟʘʩʦʙʽʚ ʟʘʛʘʣʴʥʦʛʦ, ʩʧʝʮʽʘʣʴʥʦʛʦ, 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʩʝʨʝʜ ʥʠʭ: GRAN, Maple, MathCAD, MatLAB, 

Mathematica, Maxima, Statistica ̔  ʽʥ. ʇʝʜʘʛʦʛʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ 

ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʫ ʥʘʚʯʘʥʥʽ ʤʘʪʝʤʘʪʠʢʠ ʚʠʩʚʽʪʣʝʥʦ ʫ ʨʦʙʦʪʘʭ 

ɺʽʥʥʠʯʝʥʢʘ ɭ. ʌ. [76, 77], ɻʦʨʦʰʢʘ ʖ. ɺ. [76, 77, 41], ɻʨʘʤʙʦʚʩʴʢʦʾ ʃ. ɺ. [50], 

ɾʘʣʜʘʢʘ ʄ. ɯ. [74ï84], ʂʨʘʤʘʨʝʥʢʦ ʊ. ɻ. [130], ʈʘʢʦʚʘ ʉ. ɸ. [174], 

ʊʨʠʫʩʘ ʖ. ɺ.[84, 200, 201], ʇʦʢʨʠʰʥʷ ɼ. ɸ. [41], ʂʦʙʠʣʴʥʠʢʘ ʊ. ʇ. [123, 124, 
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125], ɭʬʠʤʝʥʢʘ ɺ. ɺ. [69], ɻʨʠʙôʶʢ ʆ. ʆ. [52, 53], ʐʘʚʘʣʴʦʚʦʾ ʆ. ɺ. [207], 

ɺʽʪʶʢʘ ʆ. ɺ. [74] ʪʘ ̔ ʥ. 

ʐʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʜʽʡʩʥʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ, ʧʨʦʚʝʜʝʥʥʷ 

ʥʘʚʯʘʣʴʥʠʭ ʪʘ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʪʘʢʦʞ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʪʘ ̫ ʚʠʱ ʚ 

ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʛʘʣʫʟʷʭ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʪʠʧʫ ï ʢʦʤʧôʶʪʝʨʥʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʩʠʩʪʝʤ ʘʙʦ ʩʠʩʪʝʤ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ. 

ɿʘ ʪʣʫʤʘʯʝʥʥʷʤ ɺ. ʇ. ɼôʷʢʦʥʦʚʘ ʩʠʩʪʝʤʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ï ʮʝ 

ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʟʘ ʜʦʧʦʤʦʛʦ  ʁʷʢʠʭ ʤʦʞʥʘ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʚʠʢʦʥʘʥʥʷ ʷʢ 

ʯʠʩʝʣʴʥʠʭ, ʪʘʢ ̔  ʘʥʘʣʽʪʠʯʥʠʭ (ʩʠʤʚʦʣʴʥʠʭ) ʦʙʯʠʩʣʝʥʴ ̔  ʨʦʟʨʘʭʫʥʢʽʚ [57]. 

ʇʝʨʰʽ ʉʂʄ ʟôʷʚʠʣʠʩʴ ʥʘ ʨʠʥʢʫ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʫ 60ïʭ ʨʦʢʘʭ ʍʍ 

ʩʪʦʣʽʪʪʷ. ʅʘʡʙʫʨʭʣʠʚʽʰʠʡ ʧʝʨʽʦʜ ʾʭ ʨʦʟʚʠʪʢʫ ʧʨʠʧʘʜʘʻ ʥʘ 90ï̔ ʨʦʢʠ ʍʍ 

ʩʪʦʣʽʪʪʷ. ʉʫʯʘʩʥʽ ʉʂʄ ʦʩʥʘʱʝʥʽ ʟʨʫʯʥʠʤ ̔ ʥʪʝʨʬʝʡʩʦʤ ʪʘ ʧʦʪʫʞʥʠʤ ʛʨʘʬʽʯʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʻʤ, ʚ ʥʠʭ ʨʝʘʣʽʟʦʚʘʥʦ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʩʪʘʥʜʘʨʪʥʠʭ ̔  ʩʧʝʮʽʘʣʴʥʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʬʫʥʢʮʽʡ ʪʘ ʤʝʪʦʜʽʚ. ɺʠʟʥʘʯʘʣʴʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʩʫʯʘʩʥʠʭ ʉʂʄ  ̒ʥʘʷʚʥʽʩʪʴ ʚʣʘʩʥʠʭ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʟʘʩʦʙʽʚ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʝʢʩʪʽʚ ʜʦ ʜʨʫʢʫ, ʧʝʨʝʜʙʘʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʟʜʽʡʩʥʶʚʘʪʠ 

ʽʤʧʦʨʪʫʚʘʥʥʷ ʜʘʥʠʭ ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʟ ̔ ʥʰʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʟʦʢʨʝʤʘ 

ʝʣʝʢʪʨʦʥʥʠʭ ʪʘʙʣʠʮʴ, ʪʘ ʝʢʩʧʦʨʪʫʚʘʥʥʷ ʜʘʥʠʭ ʚ ʥʠʭ [199]. 

ɺ ʨʦʙʦʪʘʭ ʆ. ʄ. ɻʦʥʯʘʨʦʚʦʾ [46], ɺ. ɯ. ʂʣʦʯʢʘ [119], ʖ. ɺ. ʊʨʠʫʩʘ [201], 

ʉ. ɸ. ʈʘʢʦʚʘ [174], ʉ. ɸ. ʉʝʤʝʨʽʢʦʚʘ [185], ʆ. ɺ. ʉʧʽʚʘʢʦʚʩʴʢʦʛʦ [193] ʪʘ ʽʥ. 

ʨʦʟʛʣʷʥʫʪʦ ʨʽʟʥʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʉʂʄ. ɸʣʝ ʜʦ ʮʴʦʛʦ ʯʘʩʫ ʚʽʜʩʫʪʥʷ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʪʘ ʘʥʘʣʽʟ ʤʘʪʝʤʘʪʠʯʥʦïʦʨʽʻʥʪʦʚʘʥʠʭ 

ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʷʢ ʩʝʨʝʜʦʚʠʱʘ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ɦ ʦ ʦʨʽʻʥʪʦʚʘʥ ̔ʥʘ ʧʽʜʪʨʠʤʢʫ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʜʠʩʮʠʧʣʽʥ. ɼʦ ʪʦʛʦ ʞ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʜʠʥʘʤʽʢʫ ʨʦʟʚʠʪʢʫ ʉʂʄ, ʢʦʣʠ, ʟ 

ʦʜʥʦʛʦ ʙʦʢʫ, ʟʥʠʢʘʶʪʴ ʘʙʦ ʚʪʨʘʯʘʶʪʴ ʘʢʪʫʘʣʴʥʽʩʪʴ ʦʜʥʽ ʩʠʩʪʝʤʠ, ʘ ʟ ʽʥʰʦʛʦ ï 

ʟôʷʚʣʷʶʪʴʩʷ ʷʢ ʥʦʚʽ ʚʝʨʩʽʾ ʚʽʜʦʤʠʭ ʧʨʦʜʫʢʪʽʚ ʟ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʤʠ 

ʬʫʥʢʮʦ̔ʥʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʪʘʢ  ̔ʥʦʚʽ ʧʨʦʝʢʪʠ ʥʘ ʦʩʥʦʚʽ ʽʩʥʫʶʯʠʭ ʪʘ 

ʥʦʚʠʭ ʩʠʩʪʝʤ. ʂʨʽʤ ʮʴʦʛʦ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʜʦʩʚʽʜ 
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ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʜʽʙʥʠʭ ʩʠʩʪʝʤ. ɺ ʨʝʟʫʣʴʪʘʪʽ, ʢʣʘʩʠʬʽʢʘʮʽʷ ʪʘ ʘʥʘʣʽʟ ʪʘʢʠʭ ʉʂʄ, 

ʱʦ ʘʢʪʫʘʣʴʥʽ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ, ʧʦʪʨʝʙʫʶʪ ɹ ʧʦʩʪʽʡʥʦʛʦ ʧʝʨʝʛʣʷʜʫ ʪʘ 

ʦʩʤʠʩʣʝʥʥʷ. ɯ ʨʘʭʫʥʦʢ ʪʫʪ ̔ ʜʝ ʥʘʚʽʪʴ ʥʝ ʥʘ ʨʦʢʠ, ̔ ʥʦʜʽ ï ʥʘ ʤʽʩʷʮʽ.  

ʖ. ɺ. ʊʨʠʫʩ ʧʨʦʧʦʥʫʻ ʫʤʦʚʥʦ ʚʠʜʽʣʠʪʠ ʩʝʨʝʜ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ 

ʢʦʤʧôʶʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʪʘʢʽ ʦʩʥʦʚʥʽ ʢʣʘʩʠ [200]:  

1) ʩʠʩʪʝʤʠ ʜʣʷ ʯʠʩʝʣʴʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ (ʧʨʦʛʨʘʤʠïʢʘʣʴʢʫʣʷʪʦʨʠ);  

2) ʪʘʙʣʠʯʥʽ ʧʨʦʮʝʩʦʨʠ (VisiCalc, SuperCalc, OmniCalc, Lotus 1ï2ï3, 

Quattro Pro, Microsoft Excel);  

3) ʤʘʪʨʠʯʥʽ ʩʠʩʪʝʤʠ (ʧʝʨʰʽ ʚʝʨʩʽʾ Matlab (ʚʽʜ Matrix Laboratory);  

4) ʩʠʩʪʝʤʠ ʜʣʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʦʙʨʘʭʫʥʢʽʚ (Statistica, SPSS, SïPLUS);  

5) ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʨʦʛʨʘʤʠ ̔  ʧʘʢʝʪʠ (Advanced Grapher, Axum, Dynamic 

Solver, Electronics WorkBench, Grapher, Gran1, Granï3D, MathPlot);  

6) ʩʠʩʪʝʤʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʘʣʛʝʙʨʠ (CAS ï Computer Algebra System) 

(Derive, MuPad, Reduce, Macsyma);  

7) ʩʠʩʪʝʤʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʛʝʦʤʝʪʨʽʾ (CGS ï Computer Geometry System) 

(Cabry, SketchPad, Next, DG, Granï2D, WinGCLC);  

8) ʩʠʩʪʝʤʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ (CMS ï Computer Mathematical 

System) ʘʙʦ ʫʥʽʚʝʨʩʘʣʴʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʩʠʩʪʝʤʠ (GAUSS, MathCad, Matlab, 

Maple, Mathematica).  

ɺ ʨʦʙʦʪʽ [174] ʪʘʢ ʩʘʤʦ ʫʤʦʚʥʦ ʧʨʦʧʦʥʫʻʪʴʩʷ ʢʣʘʩʠʬʽʢʘʮʽʷ ʧʨʦʛʨʘʤʦʚʠʭ 

ʟʘʩʦʙʽʚ, çʱʦ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʜʘʯè ʟʘ ʽʥʰʠʤʠ 

ʰʽʩʪʴʤʘ ʦʩʥʦʚʥʠʤʠ ʢʣʘʩʘʤʠ:  

1) ʫʤʦʥʪʦʚʘʥʽ ʟʘʩʦʙʠ ʩʠʩʪʝʤ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ: Algol, PL/1, Basic, C, Pascal ̔  ʪ. ʜ.);  

2) ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʜʘʯ: Fortran, Lisp, Hope, SmallTalk, ʇʨʦʣʦʛ;  

3) ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʽ  ̔ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʘʢʝʪʠ MacMath, Eureca, SPSS, 

StatGraph ʪʘ ̔ ʥ.;  

4) ʧʘʢʝʪʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʘʣʛʝʙʨʠ (CAS) (Derive, Reduce, Macsyma, 

MuMath, MatLab, MathCAD ʪʘ ̔ ʥ.);  
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5) ʧʘʢʝʪʠ ʜʠʥʘʤʽʯʥʦʾ ʛʝʦʤʝʪʨʽʾ (DGS ï Computer Geometry System) (Cabri, 

SketchPad, Sinderella, Next, Granï2D, DG ̔  ̔ ʥʰʽ);  

6) ʢʦʤʧôʶʪʝʨʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʩʠʩʪʝʤʠ (ʉMS ï Computer Mathematical 

System), ̫ ʢʽ ʦʙôʻʜʥʫʶʪʴ ʚ ʩʦʙʽ ʢʦʤʧʦʥʝʥʪʠ ʫʩʽʭ ʽʥʰʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʩʠʩʪʝʤ, 

ʟʦʢʨʝʤʘ ʝʢʩʧʝʨʪʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʝ ʪʽʣʴʢʠ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ 

ʨʝʞʠʤʽ ʦʪʨʠʤʫʚʘʪʠ ʨʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ ʫ ʚʠʛʣʷʜʽ ʢʽʥʮʝʚʦʾ ʚʽʜʧʦʚʽʜʽ, ʘ ʡ ʦʪʨʠʤʫʚʘʪʠ 

ʨʦʟôʷʩʥʝʥʥʷ ʧʦʢʨʦʢʦʚʦʛʦ ʧʨʦʮʝʩʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ. 

ʊʠʧ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟ ʪʦʯʢʠ ʟʦʨʫ ʡʦʛʦ 

ʤʽʩʮʷ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʠʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʜʘʥʦʾ ʥʠʞʯʝ 

ʢʣʘʩʠʬʽʢʘʮʽʾ, ʥʘʚʝʜʝʥʦʾ ʚ ʨʦʙʦʪʽ ɹʽʣʷʡ ɯ. ʄ. [20]. 

1. ɼʝʤʦʥʩʪʨʘʮʽʡʥʦïʤʦʜʝʣʶʚʘʣʴʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ. 

ʍʘʨʘʢʪʝʨʥʠʤʠ ʦʟʥʘʢʘʤʠ ʪʘʢʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ  ̒ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʝʪʘʧʘʭ ʧʦ̫ ʩʥʝʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ 

(ʬʨʦʥʪʘʣʴʥʘ ʜʝʤʦʥʩʪʨʘʮʽʷ ʤʦʜʝʣʽ ʦʙôʻʢʪʘ ʚʠʚʯʝʥʥʷ). ʄʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʇʇɿ, 

ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʩʧʦʩʦʙʦʤ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʚʠʜʦʤ ʤʦʜʝʣʽ: 

ï̔ ʤʽʪʘʮʽʡʥʽ ʤʦʜʝʣʽ, ̫ ʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʘʤʽʩʪʴ ʜʠʥʘʤʽʯʥʠʭ ʧʣʘʢʘʪʽʚ; 

ï̔ ʤʽʪʘʮʽʡʥʽ ʢʝʨʦʚʘʥʽ ʤʦʜʝʣʽ, ʭʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ̫ ʢʠʭ  ̒ʟʦʚʥʽʰʥʷ 

ʩʭʦʞʽʩʪʴ ʟ ʦʙôʻʢʪʦʤ ʚʠʚʯʝʥʥʷ (ʬʽʟʠʯʥʠʤ ʷʚʠʱʝʤ, ʧʨʠʨʦʜʥʠʤ ʦʙôʻʢʪʦʤ ʪʦʱʦ), 

ʷʢʘ ʬʦʨʤʫʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʩʫʪʪʻʚʦ ʚʽʜʤʽʥʥʦʾ ʚʽʜ 

ʪʽʻʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʥʘʫʢʦʚʦʛʦ ʦʧʠʩʫ ʮʴʦʛʦ ʷʚʠʱʘ, ʪʦʤʫ 

ʤʘʪʝʤʘʪʠʯʥʠʡ ʦʧʠʩ ʤʦʜʝʣʽ ̒  ʟʘʢʨʠʪʠʤ ʜʣʷ ʩʪʫʜʝʥʪʘ; 

ïʜʠʥʘʤʽʯʥʽ ʢʝʨʦʚʘʥʽ ʤʦʜʝʣʽ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʧʠʩʘʭ ʷʚʠʱ, 

ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʠʭ ʜʦ ʥʘʫʢʦʚʠʭ ʤʦʜʝʣʝʡ ʧʝʚʥʦʾ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ ̔  ʪʦʤʫ 

ʚʽʜʢʨʠʪʠʭ (ʘʙʦ ʯʘʩʪʢʦʚʦ ʚʽʜʢʨʠʪʠʭ, ʜʦʩʪʫʧʥʠʭ) ʜʣʷ ʩʪʫʜʝʥʪʘ. 

ʋʤʦʚʥʦ ʜʦ ʜʝʤʦʥʩʪʨʘʮʽʡʥʦïʤʦʜʝʣʶʶʯʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ ʪʘʢʦʞ ʟʘʧʠʩʘʥʽ ʥʘ ʝʣʝʢʪʨʦʥʥʠʭ ʮʠʬʨʦʚʠʭ ʥʦʩʽʷʭ ʚʽʜʝʦʬʨʘʛʤʝʥʪʠ, ̫ ʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ̔ ʩʪʦʨʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʨʦʟʚʠʪʢʫ ʚʽʜʧʦʚʽʜʥʦʾ 

ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ, ʜʝʤʦʥʩʪʨʘʮʽʾ ʧʨʦʚʝʜʝʥʴ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʪʦʱʦ, 

ʜʝʤʦʥʩʪʨʘʮʽʡʥʽ ʜʦʚʽʜʢʦʚʦï̔ ʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, ʘʫʜʽʦʟʘʧʠʩʠ ʪʦʱʦ.  

ɼʦ ʇʇɿ ʮʴʦʛʦ ʪʠʧʫ ʪʘ ʧʨʦʛʨʘʤʥʦïʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ̫ ʢʠʭ 
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ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ, ʟʘʩʪʦʩʦʚʥʽ ʚʠʤʦʛʠ, 

ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʽʡʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʚʠʤʦʛʠ ʥʘʫʢʦʚʦʩʪʽ, 

ʜʦʩʪʫʧʥʦʩʪʽ, ʥʘʦʯʥʦʩʪʽ, ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ çʟʘʢʨʠʪʦʾè ʪʘ çʚʽʜʢʨʠʪʦʾè ʜʣʷ ʫʯʥʽʚ 

ʩʢʣʘʜʦʚʠʭ ʪʘ ̔ ʥ.). 

2. ʇʝʜʘʛʦʛʽʯʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ̫ ʢ ʩʢʣʘʜʦʚʽ ʜʽʷʣʴʥʽʩʥʦʛʦ ʧʨʝʜʤʝʪʥʦï

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʽʟʫʘʣ̔ʟʘʮʽʾ ʦʙôʻʢʪʽʚ 

ʚʠʚʯʝʥʥʷ ʪʘ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʠʭ ʜʽʡ ʥʘʜ ʥʠʤʠ. ʊʘʢʽ ʥʘʚʯʘʣʴʥʽ ʩʝʨʝʜʦʚʠʱʘ ̔ ʥʦʜʽ 

ʥʘʟʠʚʘʶʪʴ çʤʽʢʨʦʩʚʽʪʘʤʠè.  

ʉʫʪʪʻʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʮʴʦʛʦ ʪʠʧʫ ʇʇɿ  ̒ ʾʭ ʧʨʠʩʪʦʩʦʚʘʥʽʩʪʴ ʜʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʯʥʷʤʠ. ʎ ̔ʟʘʩʦʙʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ̫ ʢ ʥʘ ʫʨʦʢʘʭ, 

ʪʘʢ ̔  ʚ ʧʦʟʘʫʨʦʯʥʽʡ ʨʦʙʦʪʽ ʫʯʠʪʝʣʷ ʪʘ ʫʯʥʽʚ. 

3. ʇʝʜʘʛʦʛʽʯʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʜʦʚʽʜʢʦʚʦï̔ ʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ. 

ʎ ̔ʟʘʩʦʙʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʜʦʧʦʚʥʝʥʥʷ ʧʽʜʨʫʯʥʠʢʽʚ ʪʘ ʥʘʚʯʘʣʴʥʠʭ 

ʧʦʩʽʙʥʠʢʽʚ. ɿʘ ʬʦʨʤʦʶ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ̔  ʧʦʜʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʮ ̔ʟʘʩʦʙʠ ʤʦʞʫʪ ɹ

ʙʫʪʠ: 

ï ʙʘʟʘʤʠ ʜʘʥʠʭ (ʫ ʪ.ʯ. ʟ ʪʝʢʩʪʦʚʠʤ ʽ/ʘʙʦ ʤʫʣʴʪʠʤʝʜʽʡʥʠʤ ʧʦʜʘʥʥʷʤ 

ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ) ʽʟ ʨʝʣʷʮʽʡʥʦʶ, ʽʻʨʘʨʭʽʯʥʦʶ, ʤʝʨʝʞʝʚʦʶ ʤʦʜʝʣʣʶ 

ʦʨʛʘʥʽʟʘʮʽʾ ʜʘʥʠʭ; 

ï ʛʽʧʝʨʪʝʢʩʪʦʚʠʤʠ ʘʙʦ ʛʽʧʝʨʤʝʜʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ; 

ï ʙʘʟʘʤʠ ʟʥʘʥʴ, ʷʢ ʩʢʣʘʜʦʚʠʤʠ ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ; 

ï ʝʣʝʢʪʨʦʥʥʠʤʠ ʝʥʮʝʢʣʦʧʝʜʽʷʤʠ; 

ï wikiïʩʠʩʪʝʤʘʤʠ. 

ɿʘ ʩʧʦʩʦʙʘʤʠ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʜʦʚʽʜʢʦʚʦï̔ ʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʝʡ ʽʟ ʟʦʩʝʨʝʜʞʝʥʠʤ ʘʙʦ ʨʦʟʧʦʜʽʣʝʥʠʤ 

ʟʙʝʨʽʛʘʥʥʷʤ ʜʘʥʠʭ. 
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4. ʇʝʜʘʛʦʛʽʯʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ 

ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ. 

ɼʘʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʦʙʦʪʠ 

ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʴ ʟʘ ʩʧʦʩʦʙʦʤ ʬʦʨʤʫʣʶʚʘʥʥʷ  ̔ ʧʦʜʘʥʥʷ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʴ, ʩʧʦʩʦʙʦʤ ʚʚʝʜʝʥʥʷ ʩʪʫʜʝʥʪʦʤ ʢʦʤʘʥʜ  ̔ʜʘʥʠʭ, ʩʧʦʩʦʙʦʤ 

ʦʨʛʘʥʽʟʘʮʽʾ ̔  ʧʦʜʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʦʱʦ. ʗʢ ʧʨʘʚʠʣʦ, ʮ ̔ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ̔  ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ, ʫ ʨʝʞʠʤʽ ʪʨʝʥʫʚʘʥʥʷ. ʇʇɿ ʮʴʦʛʦ ʪʠʧʫ 

ʤʦʞʫʪʴ ʢʣʘʩʠʬʽʢʫʚʘʪʠʩʴ ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ. 

1. ɿʘ ʩʧʦʩʦʙʦʤ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʫ ʤʝʨʝʞʽ: 

ïʇʇɿ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʦʢʨʝʤʦʤʫ ʢʦʤʧôʶʪʝʨʽ, ʟ ʬʽʢʩʘʮʽʻʶ 

ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ ʡʦʛʦ ʟʦʚʥʽʰʥʴʦʤʫ ʟʘʧʘʤôʷʪʦʚʫʶʯʦʤʫ ʧʨʠʩʪʨʦʾ ʪʘ ʥʘʩʪʫʧʥʠʤ 

ʘʥʘʣʽʟʦʤ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʣʘʜʘʯʝʤ;  

ïʤʝʨʝʞʝʚʽ ʟʘʩʦʙʠ ʟ ʚʠʢʦʥʘʥʥʷʤ ʥʘ ʢʣʽʻʥʪʩʴʢʦʤʫ (ʩʪʫʜʝʥʪʩʴʢʦʤʫ) 

ʢʦʤʧôʶʪʝʨʽ ̔  ʬʽʢʩʘʮʽʻʶ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ ʩʝʨʚʝʨʽ (ʢʦʤʧôʶʪʝʨʽ ʚʠʢʣʘʜʘʯʘ); 

ïʤʝʨʝʞʝʚʽ ʟʘʩʦʙʠ ʟ ʚʠʢʦʥʘʥʥʷʤ ̔  ʬʽʢʩʘʮʽʻʶ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ ʩʝʨʚʝʨʽ. 

2. ɿʘ ʩʪʫʧʝʥʝʤ çʛʥʫʯʢʦʩʪʽè, ʤʦʞʣʠʚʽʩʪʶ ʨʝʜʘʛʫʚʘʥʥʷ ʧʨʝʜʤʝʪʥʦʛʦ 

ʥʘʧʦʚʥʝʥʥʷ ̔  ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʶʚʘʥʥʷ: 

ïʚʽʜʢʨʠʪʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʧʨʝʜʤʝʪʥʝ ʥʘʧʦʚʥʝʥʥʷ ʷʢʠʭ ʤʦʞʝ 

ʨʝʜʘʛʫʚʘʪʠʩʴ ̔  ʧʦʧʦʚʥʶʚʘʪʠʩʴ ʚʠʢʣʘʜʘʯʝʤ; 

ïʟʘʢʨʠʪʽ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʧʨʝʜʤʝʪʥʝ ʥʘʧʦʚʥʝʥʥʷ ̫ ʢʠʭ 

ʥʝ ʤʦʞʝ ʨʝʜʘʛʫʚʘʪʠʩʴ ̔  ʧʦʧʦʚʥʶʚʘʪʠʩʴ ʚʠʢʣʘʜʘʯʝʤ; 

3. ɿʘ ʩʪʨʫʢʪʫʨʦʶ ̔  ʧʦʚʥʦʪʦʶ ʦʭʦʧʣʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ: 

ïʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʷʢʽ  ̒ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ ʢʫʨʩʘʤʠ ʘʙʦ 

ʪʘʢ ʟʚʘʥʠʤʠ çʝʣʝʢʪʨʦʥʥʠʤʠ ʧʽʜʨʫʯʥʠʢʘʤʠè, ʚ ʷʢʠʭ ʧʦʻʜʥʫʻʪʴʩʷ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʧʦʜʘʥʥʷ, ʟʘʢʨʽʧʣʝʥʥʷ, ʧʝʨʝʚʽʨʢʠ ʨʽʚʥʷ 

ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʙʝʟ ʚʪʨʫʯʘʥʥʷ ʘʙʦ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʚʪʨʫʯʘʥʥʷʤ ʚʠʢʣʘʜʘʯʘ; 

ïʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʤʝʞʘʭ ʦʜʥʽʻʾ ʘʙʦ 

ʢʽʣʴʢʦʭ ʪʝʤ. 

4. ɿʘ ʩʧʦʩʦʙʦʤ ʚʚʝʜʝʥʥʷ ʢʦʤʘʥʜ  ̔ʜʘʥʠʭ ʪʘ ʤʦʞʣʠʚʦʶ ʚʘʨʽʘʪʠʚʥʽʩʪʶ 

ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʽ: 
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ïʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʧʨʝʜʤʝʪʥʦïʦʨʽʻʥʪʦʚʘʥʦʛʦ ʜʽʷʣʴʥʽʩʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʘʙʦ ʝʤʫʣʷʪʦʨʘ, ʟʘ ʜʦʧʦʤʦʛʦʶ ̫ ʢʠʭ ʚʝʜʝʪʴʩʷ ʧʨʦʪʦʢʦʣʶʚʘʥʥʷ ʜʽʡ 

ʢʦʨʠʩʪʫʚʘʯʘ (ʥʘʧʨʠʢʣʘʜ, ʬʦʨʤʫʚʘʥʥʷʤ ʯʘʩʪʦʪʥʦʾ ʜʽʘʛʨʘʤʠ ʧʦʤʠʣʦʢ); 

ïʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʟ ʨʦʟʜʽʣʝʥʠʤ ʫ ʯʘʩʽ ʧʦʜʘʥʥʷʤ ʩʪʫʜʝʥʪʦʚʽ ʥʘʚʯʘʣʴʥʦʾ 

ʟʘʜʘʯʽ ʡ ʚʚʝʜʝʥʥʷʤ ʡʦʛʦ ʨʝʘʢʮʽʾ. 

5. ɿʘ ʤʦʞʣʠʚʠʤʠ ʩʧʦʩʦʙʘʤʠ ʬʦʨʤʫʣʶʚʘʥʥʷ ʪʘ ʧʦʜʘʥʥʷ ʩʪʫʜʝʥʪʦʚʽ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʜʘʯ: 

ïʛʨʘʬʽʯʥʝ ʧʦʜʘʥʥʷ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦʾ ʟʘʜʘʯʽ; 

ïʚʝʨʙʘʣʴʥʝ (ʘʙʦ ʪʝʢʩʪʦʚʝ) ʧʦʜʘʥʥʷ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦʾ ʟʘʜʘʯʽ; 

ïʛʨʘʬʽʯʥʦïʪʝʢʩʪʦʚʝ ʧʦʜʘʥʥʷ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦʾ ʟʘʜʘʯʽ. 

6. ɿʘ ʩʧʦʩʦʙʦʤ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʩʪʫʜʝʥʪʦʤ: 

ïʧʦʜʘʥʥʷ ʚʽʜʧʦʚʽʜʽ ʯʝʨʝʟ ʚʚʝʜʝʥʥʷ ʪʝʢʩʪʫ ʟ ʢʣʘʚʽʘʪʫʨʠ; 

ïʦʙʨʘʥʥʷ ʦʜʥʦʛʦ ʟ ʢʽʣʴʢʦʭ ʚʘʨʽʘʥʪʽʚ; 

ïʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʜʚʦʭ ʤʥʦʞʠʥ; 

ïʫʧʦʨʷʜʢʫʚʘʥʥʷ ʤʥʦʞʠʥ (ʦʙʨʘʥʥʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʽʡ); 

ïʚʠʢʦʥʘʥʥʷ ʥʘʧʝʨʝʜ ʦʙʫʤʦʚʣʝʥʠʭ ʜʽʡ ʟ ʚʽʨʪʫʘʣʴʥʠʤʠ ʦʨʛʘʥʘʤʠ 

ʫʧʨʘʚʣʽʥʥʷʤ ʦʙôʻʢʪʦʤ. 

ʉʂʄ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, 

ʧʨʠʟʥʘʯʝʥʝʥʠʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ. ɿʘʚʜʷʢʠ ʟʥʘʯʥʽʡ 

ʢʽʣʴʢʦʩʪʽ ʢʦʤʘʥʜ ʪʘ ʧʦʩʣʫʛ ʉʂʄ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʜʘʯ ʟ ʛʝʦʤʝʪʨʠʯʥʦʶ ̔ ʥʪʝʨʧʨʝʪʘʮʽʻʶ ʦʩʥʦʚʥʠʭ 

ʝʪʘʧ̔ʚ ʨʦʟʚôʷʟʫʚʘʥʥʷ, ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʧʨʦʮʝʩʽ 

ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʟʦʢʨʝʤʘ  ̔ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʚ 

ʧʝʜʘʛʦʛʽʯʥʦʤʫ ɿɺʆ. ɸ ʩʘʤʝ, ʜʣʷ:  

V ʚʽʟʫʘʣʽʟʘʮʽʾ ʘʙʩʪʨʘʢʪʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʦʥʷʪʴ, ʥʘʧʨʠʢʣʘʜ ʤʦʞʣʠʚʽʩʪʴ 

ʘʥʽʤʘʮʽʾ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ;  

V ʚʠʢʦʥʘʥʥʷ ʛʨʦʤʽʟʜʢʠʭ ʨʫʪʠʥʥʠʭ ʦʙʯʠʩʣʝʥʴ ʟ ʥʘʧʝʨʝʜ ʟʘʜʘʥʦʶ 

ʪʦʯʥʽʩʪʶ;  

V ʟʜʽʡʩʥʝʥʥʷ ʩʠʤʚʦʣʴʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʜʣʷ ʩʧʨʦʱʝʥʥʷ ʚʠʨʘʟʽʚ;  

V ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ 
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ʤʦʜʝʣʝʡ ʨʝʘʣʴʥʠʭ ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ;  

V ʩʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʟʤʽʩʪʫ, ʜʦ ʷʢʠʭ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʢʣʶʯʝʥʽ ʪʝʢʩʪ, ʛʨʘʬʽʯʥʽ ʽʣʶʩʪʨʘʮʽʾ, ʨʝʟʫʣʴʪʘʪʠ ʦʙʯʠʩʣʝʥʴ, 

ʛʽʧʝʨʧʦʩʠʣʘʥʥʷ ʥʘ ̔ ʥʰʽ ʜʦʢʫʤʝʥʪʠ ʪʘ ʨʝʩʫʨʩʠ ɯʥʪʝʨʥʝʪʫ ʪʦʱʦ.  

ʄʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʫ ʩʝʨʝʜʦʚʠʱʽ ʉʂʄ 

ʜʘʻ ʟʤʦʛʫ ʦʨʛʘʥʽʟʫʚʘʪʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʤʝʥʪʽʚ ʧʨʦʙʣʝʤʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʧʽʜʭʦʜʽʚ ʫ 

ʥʘʚʯʘʥʥʽ.  

ʈʦʟʛʣʷʥʝʤʦ ʥʘ ʢʦʥʢʨʝʥʪʠʭ ʧʨʠʢʣʘʜʘʭ ʜʝʷʢʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʪʘ ʦʥʣʘʡʥï

ʩʝʨʚʽʩ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ʇʨʠʢʣʘʜ 1.3.  

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ʇʦʪʨʽʙʥʦ ʟʘʚʘʥʪʘʞʠʪʠ ʣʽʪʘʢ ʚʘʥʪʘʞʥʽʩʪʶ 30 ʪ ʪʨʴʦʤʘ 

ʪʠʧʘʤʠ ʨʝʯʝʡ, ʧʨʠʯʦʤʫ ʚʘʛʘ ʦʜʠʥʠʮʽ ʧʝʨʰʦʛʦ ʪʠʧʫ ʨʝʯʝʡ ʨʽʚʥʘ 7 ʪʦʥʥ, ʜʨʫʛʦʛʦ 

ʪʠʧʫ ʨʝʯʝʡ ï 9 ʪʦʥʥ, ʪʨʝʪʴʦʛʦ ʪʠʧʫ ï 12 ʪʦʥʥ. ɺʘʨʪʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ ʦʜʠʥʠʮʽ 

ʢʦʞʥʦʛʦ ʪʠʧʫ ʨʝʯʝʡ ʨʽʚʥʘ 3 ʪʠʩ. ʛʨ. ʦʜ., 4 ʪʠʩ. ʛʨ. ʦʜ., 5 ʪʠʩ. ʛʨ. ʦʜ. ʚʽʜʧʦʚʽʜʥʦ. 

ʆʯʝʚʠʜʥʦ, ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʨʝʯʝʡ ʢʦʞʥʦʛʦ ʪʠʧʫ, ̫ ʢʫ ʤʦʞʥʘ ʧʦʤʽʩʪʠʪʠ ʚ 

ʣʽʪʘʢ ʚʽʜʧʦʚʽʜʥʦ ʜʦʨʽʚʥʶʻ 4 ʦʜʠʥʠʮʽ, 3 ʦʜʠʥʠʮʽ, 2 ʦʜʠʥʠʮʽ. ʗʢʫ ʢʽʣʴʢʽʩʪʴ 

ʢʦʞʥʦʛʦ ʪʠʧʫ ʨʝʯʝʡ ʧʦʪʨʽʙʥʦ ʟʘʚʘʥʪʘʞʠʪʠ, ʱʦʙ ʚʘʨʪʽʩʪ ɹʧʝʨʝʚʝʟʝʥʥʷ ʨʝʯʝʡ 

ʙʫʣʘ ʤʘʢʩʠʤʘʣʴʥʘ [137, ʩ. 160]? 

ʇʝʨʝʜ ʨʦʟʚôʷʟʫʚʘʥʥʷʤ ʜʘʥʦʾ ʟʘʜʘʯʽ ʧʦʪʨʽʙʥʦ ʟʽ ʩʪʫʜʝʥʪʘʤʠ ʧʨʠʛʘʜʘʪʠ 

ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʩʠʩʪʝʤ ʣʽʥ̔ʡʥʠʭ ʥʝʨʽʚʥʦʩʪʝʡ.  

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ. ʅʝʭʘʡ ὼȟὼȟ̖  ï ʢʽʣʴʢʽʩʪʴ ʨʝʯʝʡ ʢʦʞʥʦʛʦ ʪʠʧʫ 

ʚʽʜʧʦʚʽʜʥʦ. 

ʊʦʜʽ ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ʤʘʪʠʤʝ ʚʠʛʣʷʜ:  

ὤὼȟὼȟ̖ σὼ τὼ υ̖ ᴼάὥὼȢ 

ʆʙʤʝʞʝʥʥʷ ʥʘ ʟʤʽʥʥʽ ὼȟὼȟ̖  ʤʘʪʠʤʫʪʴ ʚʠʛʣʷʜ: 

ừ
Ừ

ứ
χὼ ωὼ ρςὼ σπȟ
ὼ τȟὼ σȟὼ ςȟ

ὼ πȟὭ ρȟσᴆȟ
ὼᶰὤȢ                                 
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ɼʘʥʘ ʟʘʜʘ  ̒ ʟʘʜʘʯʝʶ ʮʽʣʦʯʠʩʣʦʚʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥ ̫ (ʟʘʜʘʯʘ ʥʘ 

ʟʥʘʭʦʜʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦʠʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʥʘ ʤʥʦʞʠʥʽ ʨʦʟʚôʷʟʢʽʚ 

ʩʠʩʪʝʤʠ ʥʝʨʽʚʥʦʩʪʝʡ, ʜʝ ʟʤʽʥʥʽ ʤʘʶʪʴ ʥʘʙʫʚʘʪʠ ʮʽʣʠʭ ʟʥʘʯʝʥʴ). 

ɺʠʙʽʨ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ. ɼʘʥʫ ʟʘʜʘʯʫ ʤʦʞʥʘ ʨʦʟʚô̫ ʟʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ MS Excel ʪʘ ʡʦʛʦ ʥʘʜʙʫʜʦʚʠ Solver (ʇʦʰʫʢ ʨʦʟʚôʷʟʢʫ).  

ʂʦʤʧôʶʪʝʨʥʠʡ ʝʢʩʧʝʨʠʤʝʪ, ʦʜʝʨʞʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʘʥʘʣʽʟ, 

ʽʥʪʝʨʧʨʝʪʘʮʽʷ. ʉʧʦʯʘʪʢʫ ʚʠʟʥʘʯʠʤʦ ʤʽʩʮʝ ʚ ʝʣʝʢʪʨʦʥʥʽʡ ʪʘʙʣʠʮʽ ʜʣʷ ʚʠʨʘʟʽʚ 

ʦʙʤʝʞʝʥʴ ʪʘ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ.  

ɼʦ ʢʣʽʪʠʥʢʠ B8 ʟʘʧʠʰʝʤʦ ʬʦʨʤʫʣʫ ʜʣʷ ʧʽʜʨʘʭʫʥʢʫ ʟʥʘʯʝʥʴ ʮʽʣʴʦʚʦʾ 

ʬʫʥʢʮʽʾ: =B3*D3+B4*D4+B5*D5 (ʨʠʩ. 1.4). 

ɺʠʨʘʟʠ ʦʙʤʝʞʝʥʴ ʟʘʜʘʯʽ ʟʘʧʠʩʫʶʪʴʩʷ ʚ ʢʣʽʪʠʥʢʠ B10:B13, ʢʫʜʠ ʚʚʦʜʷʪʴʩʷ 

ʚʠʨʘʟʠ ʬʫʥʢʮʽʡ, ̫ ʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʨʘʟʘʤ ʦʙʤʝʞʝʥʴ ʥʘ ʟʤʽʥʥʽ (ʨʠʩ. 1.4). 

 

ʈʠʩ. 1.4. ʌʨʘʛʤʝʥʪ ʫʤʦʚʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ MS Excel 

ɺ ʧʦʣʽ "ʆʧʪʠʤʽʟʫʚʘʪʠ ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ" ʚʢʘʞʝʤʦ ʘʜʨʝʩʫ ʢʣʽʪʠʥʢʠ, ʜʝ 

ʤʽʩʪʠʪʠʤʫʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʦʙʯʠʩʣʝʥʥʷ ʟʥʘʯʝʥʴ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ. ɺ 

ʨʦʟʛʣʷʥʫʪʦʤʫ ʚʠʧʘʜʢʫ ʮʝ ʢʣʽʪʠʥʘ B8. 
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ɺ ʧʦʣ̔ "ɼʦ": ʚʠʙʠʨʘʻʤʦ ʧʝʨʝʤʠʢʘʯ "ʄʘʢʩʠʤʫʤ". ɺ ʧʦʣʽ "ɿʤʽʥʶʶʯʠ 

ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ ʚ ʢʣʽʪʠʥʢʘʭ" ʚʢʘʟʫʻʤʦ ʜʽʘʧʘʟʦʥ ʢʣʽʪʠʥ $ɺ$3:$ɺ$5ï ʾ ʭ ʚʤʽʩʪʠ 

ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠʩʷ ʚ ʧʨʦʮʝʩʽ ʧʦʰʫʢʫ ʨʦʟʚôʷʟʢʫ (ʨʠʩ. 1.5). 

 

ʈʠʩ. 1.5. ɺʽʢʥʦ çʇʘʨʘʤʝʪʨʠ ʧʦʰʫʢʫ ʨʦʟʚôʷʟʢʫè 

ɺʚʦʜʠʤʦ ʦʙʤʝʞʝʥʥʷ ʟʘʜʘʯʽ ʚ ʨʦʟʜʽʣʽ "ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʦʙʤʝʞʝʥʥʷʤʠ". 

ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ "ɼʦʜʘʪʠ", ʧʽʩʣʷ ʯʦʛʦ ʚʽʜʢʨʠʚʘʻʪʴʩʷ 

ʜʦʧʦʤʽʞʥʝ ʚʽʢʥʦ "ɼʦʜʘʚʘʥʥʷ ʦʙʤʝʞʝʥʥʷ" (ʨʠʩ. 1.6). 
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ʈʠʩ.1.6. ɺʽʢʥʦ çɼʦʜʘʚʘʥʥʷ ʦʙʤʝʞʝʥʥʷè 

ʇʽʩʣʷ ʥʘʪʠʩʥʝʥʥʷ ʢʥʦʧʢʠ "ɿʥʘʡʪʠ ʨʦʟʚôʷʟʦʢ" (ʜʠʚ. ʨʠʩ. 1.5) ʟ'ʷʚʣʷʶʪʴʩʷ 

ʨʝʟʫʣʴʪʘʪʠ ʦʙʯʠʩʣʝʥʴ. 

 

ʈʠʩ. 1.7. ʆʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʧʨʝʜʩʪʘʚʣʝʥʠ ʫ MS Excel 

ʆʪʞʝ, ʱʦʙ ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʚʘʥʪʘʞʠʪʠ ʣʽʪʘʢ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʚʢʘʟʘʥʠʭ 

ʚʠʤʦʛ, ʧʦʪʨʽʙʥʦ ʚʟʷʪʠ 3 ʦʜʠʥʠʮʽ ʨʝʯʝʡ 1ïʛʦ ʪʠʧʫ ̔  1 ʦʜʠʥʠʮʶ ʨʝʯʝʡ 2ïʛʦ ʪʠʧʫ. 

ɿʘʛʘʣʴʥʘ ʚʘʨʪʽʩʪʴ ʧʝʨʝʚʝʟʝʥʥʷ ʚ ʪʘʢʦʤʫ ʨʘʟʽ ʩʪʘʥʦʚʠʪʠʤʝ 13 ʪʠʩ. ʛʨ. ʦʜ. 

(ʨʠʩ. 1.7). 

ɿʘʫʚʘʞʠʤʦ, ɦ ʦ ʚ ʧʨʦʮʝʩʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʟʘʜʘʯʽ, ʩʪʫʜʝʥʪʠ 

ʧʦʛʣʠʙʣʶʶʪʴ ʟʥʘʥʥʷ ʥʝʨʽʚʥʦʩʪʝʡ, ʟʘʩʚʦʶʶʪʴ ʥʦʚʠʡ ʩʧʦʩʽʙ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ 
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ʥʘ ʝʢʩʪʨʝʤʫʤ, ʧʨʠʯʦʤʫ ʜʘʥʠʡ ʩʧʦʩʽʙ ʧʨʦʩʪʽʰʠʡ  ̔ ʧʦʟʙʘʚʣʷʻ ʚʽʜ ʨʫʪʠʥʥʠʭ 

ʦʙʯʠʩʣʝʥʴ. 

ʇʨʠʢʣʘʜ 1.4.  

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ʈʦʟʛʣʷʥʝʤʦ ʟʘʜʘʯʫ ʥʘ ʟʥʘʭʦʜʞʝʥʥʷ ʥʘʡʢʦʨʦʪʰʠʭ 

ʰʣʷʭʽʚ ʚ ʜʦʨʦʞʥʽʡ ʤʝʨʝʞʽ ʚʽʜ ʧʝʨʰʦʾ ʚʝʨʰʠʥʠ ʜʦ ʚʩʽʭ ʽʥʰʠʭ ʚʝʨʰʠʥ ï 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʚ ʜʝʷʢʦʤʫ ʛʝʦʛʨʘʬʽʯʥʦʤʫ ʨʘʡʦʥʽ. ʄʝʨʝʞʘ ʜʦʨʽʛ ʚ ʨʘʡʦʥʽ 

ʟʘʜʘʥʘ ʫ ʚʠʛʣʷʜʽ ʩʭʝʤʠ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 8 ʚʝʨʰʠʥ ̔  16 ʜʫʛ. ɼʦʚʞʠʥʘ ʜʦʨʦʛʠ 

(ʢʤ) ʤʽʞ ʜʚʦʤʘ ʩʫʩʽʜʥʽʤʠ ʥʘʩʝʣʝʥʠʤʠ ʧʫʥʢʪʘʤʠ ʨʽʚʥʘ ʜʣʷ ʢʦʞʥʦʾ ʜʫʛʠ 

ʟʥʘʯʝʥʥʶ, ̫ ʢʝ ʚʢʘʟʘʥʦ ʧʦʨʷʜ ̔ ʟ ʮʽʻʶ ʜʫʛʦʶ ʥʘ ʨʠʩ. 1.8. 

 

ʈʠʩ. 1.8. ɼʦʨʦʞʥʷ ʤʝʨʝʞʘ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʚ ʜʝʷʢʦʤʫ ʛʝʦʛʨʘʬʽʯʥʦʤʫ 

ʨʘʡʦʥʽ 

ɼʘʥʘ ʟʘʜʘ  ̒ʟʘʜʘʯʝʶ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘ ʛʨʘʬʘʭ: ʟʘʜʘʯʝʶ ʧʨʦ ʥʘʡʢʦʨʦʪʰʠʡ 

ʰʣʷʭ. ɰɰ ʤʦʞʥʘ, ʟʦʢʨʝʤʘ ʨʦʟʚôʷʟʫʚʘʪʠ ʤʝʪʦʜʦʤ ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʘʣʝ 

ʢʦʣʠ ʚʢʘʟʘʥʦ ʜʞʝʨʝʣʦ ʽ ʩʪʦʢ. ʋ ʧʦʩʪʘʥʦʚʮʽ, ʢʦʣʠ ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʥʘʡʢʦʨʦʪʰʫ 

ʚʽʜʩʪʘʥʴ ʚʽʜ ʟʘʜʘʥʦʾ ʚʝʨʰʠʥʠ ʜʦ ʚʩʽʭ ʽʥʰʠʭ, ʾʾ ʨʦʟʚôʷʟʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʣʛʦʨʠʪʤʫ ɼʝʡʢʩʪʨʠ, ʘʜʞʝ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ ʧʦʪʨʽʙʥʦ ʚʽʜʰʫʢʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ 

ʰʣʷʭ.  
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ʅʘʡʝʬʝʢʪʠʚʥʽʰʠʡ ʘʣʛʦʨʠʪʤ ʚʠʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ ʥʘʡʢʦʨʦʪʰʦʛʦ ʰʣʷʭʫ 

ʤʽʞ ʜʚʦʤʘ ʚʝʨʰʠʥʠ ʟʘʧʨʦʧʦʥʫʚʘʚ 1959 ʨ. ʜʘʪʩʴʢʠʡ ʤʘʪʝʤʘʪʠʢ ɽ. ɼʝʡʢʩʪʨʘ 

[228]. ʎʝʡ ʘʣʛʦʨʠʪʤ ʟʘʩʪʦʩʦʚʘʥʠʡ ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʚʘʛʘ ʢʦʞʥʦʛʦ ʨʝʙʨʘ (ʜʫʛʠ) 

ʜʦʜʘʪʥ.̫ ʆʧʠʰʝʤʦ ʜʝʪʘʣʴʥʦ ʮʝʡ ʘʣʛʦʨʠʪʤ ʜʣʷ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʛʨʘʬʘ.  

ʅʝʭʘʡ G = (V, E) ï ʟʚʘʞʝʥʠʡ ʦʨʽʻʥʪʦʚʘʥʠʡ ʛʨʘʬ, w(vi , vj) ï ʚʘʛʘ ʜʫʛʠ (vi, 

vj). ʆʙʠʨʘʻʤʦ ʚʝʨʰʠʥʫ a, ʟʥʘʭʦʜʠʤʦ ʜʦʚʞʠʥʫ ʚʽʜ a ʜʦ ʢʦʞʥʦʾ ̔ ʟ ʩʫʤʽʞʥʠʭ ʟ ʥʝʶ 

ʚʝʨʰʠʥ. ɺʠʙʠʨʘʻʤʦ ʚʝʨʰʠʥʫ, ʜʝ ʜʦʚʞʠʥʘ ʚʽʜ ʦʙʨʘʥʦʾ ʚʝʨʰʠʥʠ ʜʦ ʚʝʨʰʠʥʠ a ̒  

ʥʘʡʤʝʥʰʦ ;ʁ ʥʝʭʘʡ ʮʝ ʙʫʜʝ ʚʝʨʰʠʥʘ v*. ɼʘʣʽ ʟʥʘʭʦʜʠʤʦ ʜʦʚʞʠʥʠ ʚʽʜ ʚʝʨʰʠʥʠ 

a ʜʦ ʢʦʞʥʦʾ ʚʝʨʰʠʥʠ ʩʫʤ̔ʞʥʦʾ ʟ v* ʚʟʜʦʚʞ ʰʣʷʭʫ, ʷʢʠʡ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʚʝʨʰʠʥʫ v*. ʗʢʱʦ ʜʣʷ ʜʝï̫ ʢʦʾ ̔ ʟ ʪʘʢʠʭ ʚʝʨʰʠʥ ʮ ̫ʜʦʚʞʠʥʘ ʤʝʥʰʘ ʚʽʜ ʧʦʪʦʯʥʦʾ, 

ʪʦ ʟʘʤʽʥʶʻʤʦ ʥʝʶ ʧʦʪʦʯʥʫ ʜʦʚʞʠʥʫ. ɿʥʦʚʫ ʚʠʙʠʨʘʻʤʦ ʚʝʨʰʠʥʫ, ʱʦ 

ʨʦʟʪʘʰʦʚʘʥʫ ʙʣʠʞʯʝ ʜʦ a ʪʘ ʥʝ ʦʙʨʘʥʫ ʨʘʥʽʰʝ; ʧʦʚʪʦʨʶʻʤʦ ʘʣʛʦʨʠʪʤ [30].  

ʆʧʠʩʘʥʠʡ ʧʨʦʮʝʩ ʘʣʛʦʨʠʪʤʫ ʟʨʫʯʥʦ ʚʠʢʦʥʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʠʩʚʦʶʚʘʥʥʷ ʚʝʨʰʠʥʘʤ ʤʽʪʦʢ. ɭ ʤʽʪʢʠ ʜʚʦʭ ʪʠʧʽʚ: ʪʠʤʯʘʩʦʚʽ ʪʘ ʧʦʩʪʽʡʥʽ. 

ɺʝʨʰʠʥʠ ʟ ʧʦʩʪʽʡʥʠʤʠ ʤʽʪʢʘʤʠ ʛʨʫʧʫʶʪʴʩʷ ʫ ʤʥʦʞʠʥʫ M, ʷʢʫ ʥʘʟʠʚʘʶʪʴ 

ʤʥʦʞʠʥʦʶ ʧʦʟʥʘʯʝʥʠʭ ʚʝʨʰʠʥ. ʈʝʰʪʘ ʚʝʨʰʠʥ ʤʘʻ ʪʠʤʯʘʩʦʚʽ ʤʽʪʢʠ,  ̔ʤʥʦʞʠʥʫ 

ʪʘʢʠʭ ʚʝʨʰʠʥ ʧʦʟʥʘʯʠʤʦ ̫ ʢ T, T = V\M. ʇʦʟʥʘʯʘʪʠʤʝʤʦ ʤʽʪʢʫ (ʪʠʤʯʘʩʦʚʫ ʯʠ 

ʧʦʩʪʽʡʥʫ) ʚʝʨʰʠʥʠ v ʷʢ l(v). ɿʥʘʯʝʥʥʷ ʧʦʩʪʽʡʥʦʾ ʤʽʪʢʠ l(v) ʜʦʨʽʚʥʶʻ ʜʦʚʞʠʥʽ 

ʥʘʡʢʦʨʦʪʰʦʛʦ ʰʣʷʭʫ ʚʽʜ ʚʝʨʰʠʥʠ a ʜʦ ʚʝʨʰʠʥʠ v, ʪʠʤʯʘʩʦʚʦʾ ï ʜʦʚʞʠʥʽ 

ʥʘʡʢʦʨʦʪʰʦʛʦ ʰʣʷʭʫ, ʷʢʠʡ ʧʨʦʭʦʜʠʪʴ ʣʠʰʝ ʯʝʨʝʟ ʚʝʨʰʠʥʠ ʟ ʧʦʩʪʽʡʥʠʤʠ 

ʤʽʪʢʘʤʠ [88].  

ʌʽʢʩʦʚʘʥʦʶ ʧʦʯʘʪʢʦʚʦʶ ʚʝʨʰʠʥʦʶ ʚʚʘʞʘʻʤʦ ʚʝʨʰʠʥʫ a; ʜʦʚʞʠʥʫ 

ʥʘʡʢʦʨʦʪʰʦʛʦ h ʣʷʭʫ h ʫʢʘʻʤʦ ʜʦ ʚʝʨʰʠʥʠ z (ʘʙʦ ʜʦ ʚʩʽʭ ʚʝʨʰʠʥ ʛʨʘʬʘ). ʊʝʧʝʨ 

ʬʦʨʤʘʣʴʥʦ ʦʧʠʰʝʤʦ ʘʣʛʦʨʠʪʤ ɼʝʡʢʩʪʨʠ.  

ɸʣʛʦʨʠʪʤ ɼʝʡʢʩʪʨʠ. 

 1. ʇʨʠʩʚʦʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʟʥʘʯʝʥʴ. ɺʠʢʦʥʘʪʠ l(a) = 0 ʪʘ ʚʚʘʞʘʪʠ ʮ  ʁ

ʤʽʪʢʫ ʧʦʩʪʽʡʥʦʶ. ɺʠʢʦʥʘʪʠ l(v) = Ð ʜʣʷ ʚʩʽʭ v Í a ʡ ʫʚʘʞʘʪʠ ʮ ̔ ʤʽʪʢʠ 

ʪʠʤʯʘʩʦʚʠʤʠ. ɺʠʢʦʥʘʪʠ x = a, M = {a}.  
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2. ʆʥʦʚʣʝʥʥʷ ʤʽʪʦʢ. ɼʣʷ ʢʦʞʥʦʾ ʚʝʨʰʠʥʠ v  ɴɻ(x)\M ʟʘʤʽʥʠʪʠ ʤʽʪʢʠ: l(v) 

= min{l(v), l(x) + w(x, v)}, ʪʦʙʪʦ ʦʥʦʚʣʶʚʘʪʠ ʪʠʤʯʘʩʦʚʽ ʤʽʪʢʠ ʚʝʨʰʠʥ, ʫ ʷʢʽ ʟ 

ʚʝʨʰʠʥʠ x ̔ ʜʝ ʜʫʛʘ.  

3. ʇʝʨʝʪʚʦʨʝʥʥʷ ʤʽʪʢʠ ʚ ʧʦʩʪʽʡʥʫ. ʉʝʨʝʜ ʫʩʽʭ ʚʝʨʰʠʥ ʽʟ ʪʠʤʯʘʩʦʚʠʤʠ 

ʤʽʪʢʘʤʠ ʟʥʘʡʪʠ ʚʝʨʰʠʥʫ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʤ̔ʪʢʦʶ, ʪʦʙʪʦ ʟʥʘʡʪʠ ʚʝʨʰʠʥʫ v* ʟ 

ʫʤʦʚʠ l(v*)  = min{l(v)}, vɴ T, ʜʝ T = V \M.  

4. ɺʚʘʞʘʪʠ ʤʽʪʢʫ ʚʝʨʰʠʥʠ v* ʧʦʩʪʽʡʥʦʶ ʡ ʚʠʢʦʥʘʪʠ M=M  ᷾{v*};  x=v*  

(ʚʝʨʰʠʥʫ v* ʚʢʣʶʯʝʥʦ ʚ ʤʥʦʞʠʥʫ M).  

5. ʘ) ɼʣʷ ʧʦʰʫʢʫ ʰʣʷʭʫ ʚʽʜ a ʜʦ z: ʷʢʱʦ x=z, ʪʦ l(z) ï ʜʦʚʞʠʥʘ 

ʥʘʡʢʦʨʦʪʰʦʛʦ h ʣ̫ ʭʫ ʚʽʜ a ʜʦ z, ʟʫʧʠʥʠʪʠʩʴ; ̫ ʢʱʦ a Í z, ʪʦ ʧʝʨʝʡʪʠ ʜʦ ʢʨʦʢʫ 2.  

ʙ) ɼʣʷ ʧʦʰʫʢʫ h ʣʷʭʽʚ ʚʽʜ a ʜʦ ʚʩʽʭ ʚʝʨʰʠʥ: ̫ ʢʱʦ ʚʩʽ ʚʝʨʰʠʥʠ ʦʪʨʠʤʘʣʠ 

ʧʦʩʪʽʡʥʽ ʤʽʪʢʠ (ʚʢʣʶʯʝʥʽ ʚ ʤʥʦʞʠʥʫ M), ʪʦ ʮ ̔ʤʽʪʢʠ ʜʦʨʽʚʥʶʶʪʴ ʜʦʚʞʠʥʘʤ 

ʥʘʡʢʦʨʦʪʰʠʭ h ʣʷʭʽʚ, ʟʫʧʠʥʠʪʠʩʴ; ̫ ʢʱʦ ʜʝʷʢʽ ʚʝʨʰʠʥʠ ʤʘʶʪʴ ʪʠʤʯʘʩʦʚʽ ʤʽʪʢʠ, 

ʪʦ ʧʝʨʝʡʪʠ ʜʦ ʢʨʦʢʫ 2 [30].  

ɺʠʙʽʨ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ. ɼʘʥʠʡ ʧʨʠʢʣʘʜ ʙʫʜʝʤʦ ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʥʣʘʡʥïʩʝʨʚʽʩʫ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʦʧʪʠʤʽʟʘʮʽʾ 

(https://www.semestr.online/graph/graph.php) ʈʠʩ.1.9. ʆʙʨʘʥʠʡ ʨʝʩʫʨʩ ʚʠʚʦʜʠʪʴ 

ʪʘʢʦʞ ʧʨʦʪʦʢʦʣ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʪʘ ʛʝʦʤʝʪʨʠʯʥʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʨʦʙʦʪʠ 

ʘʣʛʦʨʠʪʤʫ ɼʝʡʢʩʪʨʠ, ʱʦ  ̒ ʜʦʩʠʪʴ ʟʨʫʯʥʠʤ ʜʣʷ ʘʥʘʣʽʟʫ ʢʦʞʥʦʛʦ ʢʨʦʢʫ 

ʚʽʜʰʫʢʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ h ʣʷʭʫ ʫ ʛʘʬʽ.  

ʂʦʤʧôʶʪʝʨʥʠʡ ʝʢʩʧʝʨʠʤʝʪ, ʦʜʝʨʞʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʘʥʘʣʽʟ, 

ʽʥʪʝʨʧʨʝʪʘʮʽʷ. ɻʨʘʬ ʜʦ ʟʘʜʘʯʽ ʤʦʞʥʘ ʥʘʤʘʣʶʚʘʪʠ ʘʙʦ ʟʘʜʘʪʠ ʫ ʚʠʛʣʷʜʽ ʤʘʪʨʠʮʽ. 

ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʦʙʨʘʪʠ ʧʦʩʣʫʛʫ ʆʧʝʨʽʮʽʾŸɼʦʜʘʪʠ ʫ ʚʠʛʣʷʜʽ ʤʘʪʨʠʮʽ, ʜʝ 

ʧʦʪʨʽʙʥʦ ʚʢʘʟʘʪʠ ʢʽʣʴʢʽʩʪʴ ʚʝʨʰʠʥ ʛʨʘʬʘ (ʈʠʩ.1.10.) ʪʘ ʚʽʜʩʪʘʥʽ ʤʽʞ ʚʝʨʰʠʥʘʤʠ 

(ʜʦʚʞʠʥʠ ʨʝʙʝʨ ʛʨʘʬʘ), ʧʨʠʯʦʤʫ ʧʦʯʘʪʢʦʚʘ ʚʝʨʰʠʥʘ ʤʽʪʠʪʴʩʷ ʧʦʩʪʽʡʥʦʶ 

ʤʽʪʢʦʶ (0), ʨʝʰʪʘ ʚʝʨʰʠʥ ʤʽʪʷʪʴʩʷ ʪʠʤʯʘʩʦʚʠʤʠ ʤʽʪʢʘʤʠ (¤) (ʈʠʩ.1.10.). 

ʂʦʣʠ ʜʦʜʘʥʽ ʚ ʤʘʪʨʠʮʶ ʚʩʽ ʜʦʚʞʠʥʠ ʤʽʞ ʚʝʨʞʠʥʘʤʠ ʛʨʘʬʘ, ʧʦʪʨʽʙʥʦ 

ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʧʦʩʣʫʛʠ " ɿʙʝʨʝʛʪʠ". ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʫʻʤʦ ʛʝʦʤʝʪʨʠʯʥʫ 

ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʛʨʘʬʘ ʟ 8 ʚʝʨʰʠʥʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʥʣʘʡʥïʩʝʚʽʩʫ (ʈʠʩ.1.11). 

 

https://www.semestr.online/graph/graph.php
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ʈʠʩ.1.9. ʆʥʣʘʡʥïʩʝʨʚʽʩ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʛʨʘʬʘ 

 

ʈʠʩ.1.10. ʄʘʪʨʠʮʷ ʚʽʜʩʪʘʥʝʡ ʤʽʞ ʚʝʨʰʠʥʘʤʠ 
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ɼʣʷ ʚʞʝ ʩʬʦʨʤʦʚʘʥʦʛʦ ʛʨʘʬʘ ʦʙʠʨʘʻʤʦ ʧʦʰʫʢ ʥʘʡʢʦʨʦʪʰʦʛʦ h ʣʷʭʫ ʤʽʞ 

ʟʘʟʥʘʯʝʥʠʤʠ ʚʝʨʰʠʥʘʤʠ (ʈʠʩ.1.12.). ʇʦʪʽʤ ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʧʦʩʣʫʛʠ 

"ɿʥʘʡʪʠ ʨʦʟʚôʷʟʦʢ", ʧʽʩʣʷ ʯʦʛʦ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʜʦʧʦʤʽʞʥʝ ʚʽʢʥʦ "ʅʘʡʢʦʨʦʪʰʠʡ 

ʰʣʷʭ ʤʽʞ ʚʝʨʰʠʥʘʤʠ", ʜʝ ʚʢʘʟʫʻʤʦ ʧʦʯʘʪʢʦʚʫ ʪʘ ʢʽʥʮʝʚʫ ʚʝʨʰʠʥʫ ʛʨʘʬʘ 

(ʈʠʩ.1.13.).  

 

 

ʈʠʩ.1.11. ɻʨʘʬʽʯʥʘ ̔ ʥʪʝʨʧʨʝʪʘʮʽʷ ʛʨʘʬʘ ʟʘ ʜʦʧʦʤʛʦʶ ʦʥʣʘʡʥïʩʝʨʚʽʩʘ 

 

 

ʈʠʩ.1.12. ʇʘʨʘʤʝʪʨʠ ʛʨʘʬʘ 
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ʈʠʩ.1.13. ʋʪʦʯʥʝʥʥʷ ʚʝʨʰʠʥ, ʜʣʷ ʧʦʰʫʢʫ ʥʘʡʢʦʨʦʪʰʦʛʦ h ʣʷʭʫ 

ʇʨʦʪʦʢʦʣ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ, ʦʪʨʠʤʘʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʙʦʪʠ ʦʥʣʘʡʥï

ʩʝʨʚʽʩʘ https://www.semestr.online/graph/graph.php : 

ɿʘʜʘʯʘ ʧʨʦ ʥʘʡʢʦʨʦʪʰʠʡ h ʣʷʭ ʤʽʞ ʧʘʨʦʶ ʚʝʨʰʠʥ. ɸʣʛʦʨʠʪʤ ɼʝʡʢʩʪʨʠ. 

1. ɺʩʪʘʥʦʚʣʶʻʤʦ ʚʽʜʩʪʘʥʴ D [i]  ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ ʚʝʨʰʠʥʠ s ʜʦ ʚʩʽʭ ̔ ʥʰʠʭ ʚ Ð. 

n 1 2 3 4 5 6 7 8 

D 0 Ð Ð Ð Ð Ð Ð Ð 

2. ɺʚʘʞʘʻʤʦ D [1] = 0. 

ʈʦʟʤʽʱʫʻʤʦ ʚʩʽ ʚʝʨʰʠʥʠ ʚ ʯʝʨʛʫ ʟ ʧʨʽʦʨʠʪʝʪʦʤ Q. 

4. ɿʘʧʫʩʢʘʻʤʦ ʮʠʢʣ ʟ n ̔ ʪʝʨʘʮʽʡ (ʧʦ ʯʠʩʣʫ ʚʝʨʰʠʥ). 

 

ɯʪʝʨʘʮʽʷ ̄ 0 

ʆʙʠʨʘʻʤʦ ʟ ʯʝʨʛʠ Q ʚʝʨʰʠʥʫ v = 1 ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʧʨʽʦʨʠʪʝʪʦʤ ï ʥʘʡʙʣʠʞʯʫ ʜʦ 

s = 1 ʚʝʨʰʠʥʫ. 

ɺʽʜʟʥʘʯʘʻʤʦ ʚʝʨʰʠʥʫ v ̫ ʢ ʚʽʜʚʽʜʘʥʫ (ʧʦʤʽʱʘʻʤʦ v ʫ ʙʝʟʣʽʯ H). 

ʄʦʞʣʠʚʦ,ʱʦ h ʣʷʭ ʟ s = 1 ʯʝʨʝʟ ʚʝʨʰʠʥʫ v = 1 ʩʪʘʚ ʢʦʨʦʪʰʠʤ, ʚʠʢʦʥʫʻʤʦ 

ʧʝʨʝʚʽʨʢʫ: ʜʣʷ ʢʦʞʥʦʾ ʚʝʨʰʠʥʠ u ʩʫʤʽʞʥʽʡ ʟ ʚʝʨʰʠʥʦʶ v ̔  ʥʝ ʚʢʣʶʯʝʥʦʾ ʚ H 

ʧʝʨʝʚʽʨʷʻʤʦ ̔  ʢʦʨʠʛʫʻʤʦ ʚʽʜʩʪʘʥʴ D [u]. 

n 1 2 3 4 5 6 7 8 

D 0 0 + 32 = 32 0 + 85 = 85 0 + 75 = 75 0 + 57 = 57 Ð Ð Ð 

 

https://www.semestr.online/graph/graph.php
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ɯʪʝʨʘʮʽʷ ̄ 1 

ʆʙʠʨʘʻʤʦ ʟ ʯʝʨʛʠ Q ʚʝʨʰʠʥʫ v = 2 ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʧʨʽʦʨʠʪʝʪʦʤ ï ʥʘʡʙʣʠʞʯʫ ʜʦ 

s = 1 ʚʝʨʰʠʥʫ. 

ɺʽʜʟʥʘʯʘʻʤʦ ʚʝʨʰʠʥʫ v ̫ ʢ ʚʽʜʚʽʜʘʥʫ (ʧʦʤʽʱʘʻʤʦ v ʫ ʙʝʟʣʽʯ H). 

ʂʦʨʠʛʫʻʤʦ ʚʽʜʩʪʘʥʴ D [u]. 

n 1 2 3 4 5 6 7 8 

D 0 32 85 75 32 + 23 = 55 Ð Ð Ð 

 

ʈʠʩ. 1.14. ʆʙʨʘʥʥʷ ʚʝʨʰʠʥʠ 2 ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʧʨʽʦʨʠʪʝʪʦʤ 

ɯʪʝʨʘʮʽʷ ̄ 2 

ʆʙʠʨʘʻʤʦ ʟ ʯʝʨʛʠ Q ʚʝʨʰʠʥʫ v = 5 ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʧʨʽʦʨʠʪʝʪʦʤ ï ʥʘʡʙʣʠʞʯʫ ʜʦ 

s = 1 ʚʝʨʰʠʥʫ. 

ɺʽʜʟʥʘʯʘʻʤʦ ʚʝʨʰʠʥʫ v ̫ ʢ ʚʽʜʚʽʜʘʥʫ (ʧʦʤʽʱʘʻʤʦ v ʫ ʙʝʟʣʽʯ H). 

ʂʦʨʠʛʫʻʤʦ ʚʽʜʩʪʘʥʴ D [u]. 

n 1 2 3 4 5 6 7 8 

D 0 32 85 55 + 10 = 65 55 55 + 11 = 66 55 + 20 = 75 Ð 
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ʈʠʩ. 1.15. ʆʙʨʘʥʥʷ ʚʝʨʰʠʥʠ 5 ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʧʨʽʦʨʠʪʝʪʦʤ 

 

ɯʪʝʨʘʮʽʷ ̄ 3 

ʆʙʠʨʘʻʤʦ ʟ ʯʝʨʛʠ Q ʚʝʨʰʠʥʫ v = 4 ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʧʨʽʦʨʠʪʝʪʦʤ ï ʥʘʡʙʣʠʞʯʫ ʜʦ 

s = 1 ʚʝʨʰʠʥʫ. 

ɺʽʜʟʥʘʯʘʻʤʦ ʚʝʨʰʠʥʫ v ̫ ʢ ʚʽʜʚʽʜʘʥʫ (ʧʦʤʽʱʘʻʤʦ v ʫ ʙʝʟʣʽʯ H). 

ʂʦʨʠʛʫʻʤʦ ʚʽʜʩʪʘʥʴ D [u]. 

n 1 2 3 4 5 6 7 8 

D 0 32 65 + 18 = 83 65 55 66 75 Ð 

 

ʈʠʩ. 1.16. ʆʙʨʘʥʥʷ ʚʝʨʰʠʥʠ 4 ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʧʨʽʦʨʠʪʝʪʦʤ 
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ɯʪʝʨʘʮʽʷ ̄ 4 

ʆʙʠʨʘʻʤʦ ʟ ʯʝʨʛʠ Q ʚʝʨʰʠʥʫ v = 6 ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʧʨʽʦʨʠʪʝʪʦʤ ï ʥʘʡʙʣʠʞʯʫ ʜʦ 

s = 1 ʚʝʨʰʠʥʫ. 

ɺʽʜʟʥʘʯʘʻʤʦ ʚʝʨʰʠʥʫ v ̫ ʢ ʚʽʜʚʽʜʘʥʫ (ʧʦʤʽʱʘʻʤʦ v ʫ ʙʝʟʣʽʯ H). 

ʂʦʨʠʛʫʻʤʦ ʚʽʜʩʪʘʥʴ D [u]. 

n 1 2 3 4 5 6 7 8 

D 0 32 83 65 55 66 66 + 7 = 73 Ð 

 

ʈʠʩ. 1.17. ʆʙʨʘʥʥʷ ʚʝʨʰʠʥʠ 6 ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʧʨʽʦʨʠʪʝʪʦʤ 

ɯʪʝʨʘʮʽʷ ̄ 5 

ʆʙʠʨʘʻʤʦ ʟ ʯʝʨʛʠ Q ʚʝʨʰʠʥʫ v = 7 ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʧʨʽʦʨʠʪʝʪʦʤ ï ʥʘʡʙʣʠʞʯʫ ʜʦ 

s = 1 ʚʝʨʰʠʥʫ. 

ɺʽʜʟʥʘʯʘʻʤʦ ʚʝʨʰʠʥʫ v ̫ ʢ ʚʽʜʚʽʜʘʥʫ (ʧʦʤʽʱʘʻʤʦ v ʫ ʙʝʟʣʽʯ H). 

ʂʦʨʠʛʫʻʤʦ ʚʽʜʩʪʘʥʴ D [u]. 

n 1 2 3 4 5 6 7 8 

D 0 32 83 65 55 66 73 73 + 12 = 85 
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ʈʠʩ. 1.18. ʆʙʨʘʥʥʷ ʚʝʨʰʠʥʠ 7 ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʧʨʽʦʨʠʪʝʪʦʤ 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʫʻʤʦ h ʣʷʭ: 1 Ÿ 2 Ÿ 5 Ÿ 6 Ÿ 7 Ÿ 8. ɼʦʚʞʠʥʘ ̫ ʢʦʛʦ 

ʩʪʘʥʦʚʠʪʴ: 85 (ʈʠʩ. 1.19.). 

 
ʈʠʩ. 1.19. ʅʘʡʢʦʨʦʪʰʠʡ h ʣʷʭ ʚʽʜ ʚʝʨʰʠʥʠ 1 ʜʦ ʚʝʨʰʠʥʠ 8 

ɸʥʘʣʦʛʽʯʥʦ, ʚʠʟʥʘʯʠʤʦ ʥʘʡʢʦʨʦʪʰʠʡ ʰʣʷʭ ʚʽʜ ʚʝʨʰʠʥʠ 1 ʜʦ ʽʥhʠʭ 

ʚʝʨʰʠʥ ʛʨʘʬʘ. ʐʣʷʭ: 1 Ÿ 2 Ÿ 5 Ÿ 6 Ÿ 7 (ʈʠʩ. 1.20.). ɼʦʚʞʠʥʘ ʩʪʘʥʦʚʠʪʴ 73.  
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ʈʠʩ. 1.20. ʅʘʡʢʦʨʦʪʰʠʡ h ʣʷʭ ʚʽʜ ʚʝʨʰʠʥʠ 1 ʜʦ ʚʝʨʰʠʥʠ 7 

 

ʅʘʡʢʦʨʦʪʰʠʡ h ʣʷʭ ʚʽʜ ʚʝʨʰʠʥʠ 1 ʜʦ ʚʝʨʰʠʥʠ 6 ʩʪʘʥʦʚʠʪʴ 63.  
ʐʣʷʭ: 1 Ÿ 2 Ÿ 5 Ÿ 6 (ʈʠʩ. 1.21.). 

 
ʈʠʩ. 1.21. ʅʘʡʢʦʨʦʪʰʠʡ h ʣ̫ ʭ ʚʽʜ ʚʝʨʰʠʥʠ 1 ʜʦ ʚʝʨʰʠʥʠ 6 

 
ʅʘʡʢʦʨʦʪʰʠʡ h ʣʷʭ ʚʽʜ ʚʝʨʰʠʥʠ 1 ʜʦ ʚʝʨʰʠʥʠ 5 ʩʪʘʥʦʚʠʪʴ 55.  

ʐʣʷʭ: 1 Ÿ 2 Ÿ 5. (ʈʠʩ. 1.22.). 
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ʈʠʩ. 1.22. ʅʘʡʢʦʨʦʪʰʠʡ h ʣʷʭ ʚʽʜ ʚʝʨʰʠʥʠ 1 ʜʦ ʚʝʨʰʠʥʠ 5 

 
ʅʘʡʢʦʨʦʪʰʠʡ h ʣʷʭ ʚʽʜ ʚʝʨʰʠʥʠ 1 ʜʦ ʚʝʨʰʠʥʠ 4 ʩʪʘʥʦʚʠʪʴ 65.  

ʐʣʷʭ: 1 Ÿ 2 Ÿ 5 Ÿ 4. (ʈʠʩ. 1.23.). 

 

ʈʠʩ. 1.23. ʅʘʡʢʦʨʦʪʰʠʡ h ʣʷʭ ʚʽʜ ʚʝʨʰʠʥʠ 1 ʜʦ ʚʝʨʰʠʥʠ 4 

ʅʘʡʢʦʨʦʪʰʠʡ h ʣʷʭ ʚʽʜ ʚʝʨʰʠʥʠ 1 ʜʦ ʚʝʨʰʠʥʠ 3 ʩʪʘʥʦʚʠʪʴ 83.  

ʐʣʷʭ: 1 Ÿ 2 Ÿ 5 Ÿ 4 Ÿ 3. (ʈʠʩ. 1.24.). 
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ʈʠʩ. 1.24. ʅʘʡʢʦʨʦʪʰʠʡ h ʣʷʭ ʚʽʜ ʚʝʨʰʠʥʠ 1 ʜʦ ʚʝʨʰʠʥʠ 3 
 

ɸʥʘʣʦʛʽʯʥʦ, ʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʠʩ. 1.24 ʙʘʯʠʤʦ, ʱʦ ʥʘʡʢʦʨʦʪʰʠʡ h ʣʷʭ ʚʽʜ 

ʚʝʨʰʠʥʠ 1 ʜʦ ʚʝʨʰʠʥʠ 2 ʩʪʘʥʦʚʠʪʴ 32.  ʐʣʷʭ: 1 Ÿ 2. 

ʈʦʟʛʣʷʥʝʤʦ ʟʘʜʘʯʫ ʧʨʦ ʨʶʢʟʘʢ. 

ʅʘʡʧʨʦʩʪʽʰʦʶ ʟʘʜʘʯʝʶ ʮʽʣʦʯʠʩʣʦʚʦʛʦ (ʙʫʣʝʚʦʛʦ) ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʪʦʙʪʦ 

ʟʘʜʘʯʝʶ ʣʠʰʝ ʟ ʦʜʥʠʤ ʦʙʤʝʞʝʥʥʷʤ, ̒  ʟʘʜʘʯʘ ʧʨʦ ʨʶʢʟʘʢ (ʨʘʥʝʮʴ). ʊʘʢʘ ʟʘʜʘʯʘ 

ʤʘʻ ʙʘʛʘʪʦ ʧʨʠʢʣʘʜʽʚ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʅʘʟʚʘ çʟʘʜʘʯʘ ʧʨʦ ʨʶʢʟʘʢ 

(ʨʘʥʝʮʴ)è ʧʦʚôʷʟʘʥʘ ʟ ʽʥʪʝʨʧʨʝʪʘʮʽʻʶ ʟʘʜʘʯʽ ʚʠʙʦʨʫ ʥʘʡʢʨʘʱʦʛʦ ʧʝʨʝʣʽʢʫ 

ʧʨʝʜʤʝʪʽʚ, ɦ ʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʧʝʚʥʽ ʫʤʦʚʠ ʛʽʧʦʪʝʪʠʯʥʦʾ ʧʨʦʙʣʝʤʠ ʪʫʨʠʩʪʘ ɦ ʦʜʦ 

ʚʠʙʦʨʫ ʚ ʧʦʭʽʜ ʦʧʪʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʯʝʡ. 

ʊʫʨʠʩʪ ʤʦʞʝ ʚʠʙʠʨʘʪʠ ʧʦʪʨʽʙʥʽ ʨʝʯʽ ̔ ʟ ʩʧʠʩʢʫ ʟ n ʧʨʝʜʤʝʪʽʚ. ɺʽʜʦʤʘ ʚʘʛʘ 

ʢʦʞʥʦʛʦ jïʛʦ ʧʨʝʜʤʝʪʘ ά Ὦ ρȟὲ. ɺʠʟʥʘʯʝʥʘ ʪʘʢʦʞ ʮʽʥʥʽʩʪʴ ʢʦʞʥʦʛʦ ʚʠʜʫ 

ʧʨʝʜʤʝʪʽʚ jw . ʄʘʢʩʠʤʘʣʴʥʘ ʚʘʛʘ ʚʩʴʦʛʦ ʚʘʥʪʘʞʫ ʚ ʨʶʢʟʘʢʫ ʥʝ ʤʦʞʝ 

ʧʝʨʝʚʠɦʫʚʘʪʠ ʟʘʟʥʘʯʝʥʦʛʦ ʦʙʩʷʛʫ ʄ. ʅʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ, ̫ ʢʽ ʩʘʤʝ ʧʨʝʜʤʝʪʠ 

ʪʫʨʠʩʪ ʤʘʻ ʧʦʢʣʘʩʪʠ ʚ ʨʶʢʟʘʢ, ʱʦʙ ʟʘʛʘʣʴʥʘ ʮʽʥʥʽʩʪʴ ʩʧʦʨʷʜʞʝʥʥʷ ʙʫʣʘ 

ʤʘʢʩʠʤʘʣʴʥʦʶ ʟʘ ʫʤʦʚʠ ʚʠʢʦʥʘʥʥʷ ʦʙʤʝʞʝʥʥʷ ʥʘ ʚʘʛʫ ʨʶʢʟʘʢʘ [88]. 
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ʇʦʟʥʘʯʠʤʦ ʯʝʨʝʟ ὼ ï ʢʽʣʴʢʽʩʪʴ ʧʨʝʜʤʝʪʽʚ jïʛʦ ʚʠʜʫ ʚ ʨʶʢʟʘʢʫ. ɺʝʜʝʤʦ 

ʜʚʽʡʢʦʚʽ ʟʤʽʥʥʽ ὼȟὼȟὼȟȣȟὼ ʪʘʢʽ, ʱʦ ὼ ρȟ ̫ʢʱʦ ʧʨʝʜʤʝʪ ʦʙʨʘʥʠʡ ʜʣʷ 

ʫʧʘʢʦʚʢʠ ʚ ʨʶʢʟʘʢ ̔  ὼ π  ï ʚ ʧʨʦʪʠʣʝʞʥʦʤʫ ʚʠʧʘʜʢʫ. ʊʦʜʽ ʟʘʜʘʯʘ ʧʨʦ ʨʶʢʟʘʢ 

ʟʚʦʜʠʪʴʩʷ ʜʦ ʟʘʜʘʯʽ ʙʫʣʝʚʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʊʦʜʽ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʟʘʜʘʯʽ 

ʤʘʪʠʤʝ ʚʠʛʣʷʜ [160, c. 276]: 

Ὂὼ ύὼᴼάὥὼ 

В άὼ ὓ; 

ὼᶰπȟρ, ),1( nj = . 

ʇʨʠʢʣʘʜ 1.5.  

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ʄʘʥʜʨʽʚʥʠʢ, ʷʢʠʡ ʟʙʠʨʘʻʪʴʩʷ ʚ ʧʦʭʽʜ, ʧʦʚʠʥʝʥ 

ʚʠʟʥʘʯʠʪʠ ʥʘʙʽʨ ʧʨʝʜʤʝʪʽʚ, ʷʢʽ ʚʽʥ ʚʽʟʴʤʝ ʟ ʩʦʙʦʶ. ʂʦʞʝʥ ʟ ʧʨʝʜʤʝʪʽʚ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʘʛʦʶ (ά ) ʪʘ ʮʽʥʦʶ (ύ), ʷʢʽ ʥʘʚʝʜʝʥʽ ʚ ʊʘʙʣʠʮʽ 1.1. ʗʢʱʦ 

ʤʘʥʜʨʽʚʥʠʢ ʙʝʨʝ ʟ ʩʦʙʦʶ jïʡ ʧʨʝʜʤʝʪ, ʪʦ ὼ ρ, ʷʢʱʦ ʥ̔, ʪʦ ὼ πȢ ʂʽʣʴʢʽʩʪʴ 

ʧʨʝʜʤʝʪʽʚ, ɦ ʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʟʷʪʽ, ʦʙʤʝʞʫʶʪʴʩʷ ʤʽʩʪʢʽʩʪʶ ʨʶʢʟʘʢʘ ὓ υπ ̋Ȣ̄ 

 

ʊʘʙʣʠʮʷ. 1.1. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʝʜʤʝʪʽʚ, ɦ ʦ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠʩʷ ʚ ʨʶʢʟʘʢʫ. 

ʇʨʝʜʤʝʪ (j) 1 2 3 4 5 6 7 8 9 10 

ʎʽʥʘ (w) (ʫ.ʦ.) 20 40 10 30 35 25 60 20 30 45 

ɺʘʛʘ (m) (ʢʛ) 6 10 3 4 8 15 5 10 3 9 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ. ʄʘʻʤʦ ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ: 

Ὂὼ ύὼᴼάὥὼ, 

 ̔ʦʙʤʝʞʝʥʥʷ ʥʘ ʟʤʽʥʥʽ 
В ά ẗὼ ὠ

ὼᶰπȟρȟὮ ρȟρπȢ
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ɼʘʥʘ ʟʘʜʘ  ̒ʟʘʜʘʯʝʶ ʙʫʣʝʚʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʟʘʜʘʯʘ ʥʘ ʟʥʘʭʦʜʞʝʥʥʷ 

ʤʘʢʩʠʤʫʤʫ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʥʘ ʤʥʦʞʠʥʽ ʨʦʟʚôʷʟʢʽʚ ʥʝʨʽʚʥʦʩʪʝʡ, ʜʝ ʟʤʽʥʥʽ 

ʤʦʞʫʪʴ ʥʘʙʫʚʘʪʠ ʜʚʦʭ ʟʥʘʯʝʥʴ: 0 ʘʙʦ 1). 

ɺʠʙʽʨ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ. ɼʘʥʫ ʟʘʜʘʯʫ ʙʫʜʝʤʦ ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʧʦʚʥʦʛʦ ʧʝʨʝʙʦʨʫ, ʨʝʘʣʽʟʦʚʘʥʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙ'ʻʢʪʥʦï

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ Delphi ï ʧʨʦʛʨʘʤʘ çɿʘʜʘʯʘ ʧʨʦ ʨʶʢʟʘʢè 

ʈʠʩ. 1.25. (ʚʜʦʩʢʦʥʘʣʝʥʠʡ ʘʣʛʦʨʠʪʤ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʘʚʪʦʨʩʴʢʠʡ). 

 

ʈʠʩ. 1.25. ɺʽʢʥʦ ʧʨʦʛʨʘʤʠ çɿʘʜʘʯʘ ʧʨʦ ʨʶʢʟʘʢè 

ʂʦʤʧôʶʪʝʨʥʠʡ ʝʢʩʧʝʨʠʤʝʪ, ʦʜʝʨʞʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʘʥʘʣʽʟ, 

ʽʥʪʝʨʧʨʝʪʘʮʽʷ. ɺ ʤʝʥʶ ʧʨʦʛʨʘʤʠ ʦʙʠʨʘʻʤʦ ʧʦʩʣʫʛʫ çʅʘʙʽʨ ʧʨʝʜʤʝʪʽʚèŸ 

çɼʦʜʘʪʠ ʥʦʚʠʡ ʧʨʝʜʤʝʪè ʪʘ ʜʦʜʘʻʤʦ ʚʩʽ 10 ʧʨʝʜʤʝʪʽʚ, ʚʢʘʟʫʶʯʠ ʮʽʥʫ ʪʘ ʚʘʛʫ, 

ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʧʦʩʣʫʛʠ çɼʦʜʘʪʠè ( ʈʠʩ. 1.26.).  
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ʈʠʩ. 1.26. ɺʽʢʥʦ ʜʦʜʦʚʘʥʥʷ ʥʦʚʦʛʦ ʧʨʝʜʤʝʪʘ ʪʘ ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʇʽʩʣʷ ʮʴʦʛʦ ʟʘʜʘʻʤʦ ʦʙôʻʤ ʨʶʢʟʘʢʘ (ʜʠʚ. ʈʠʩ. 1.27.) 

 

 
ʈʠʩ. 1.27. ɺʽʢʥʦ ʜʣʷ ʟʘʜʘʥʥʷ ʦʙôʻʤʫ ʨʶʢʟʘʢʘ 

ɿʚʝʨʪʘʻʤʦʩʴ ʜʦ ʧʦʩʣʫʛʠ çɺʟʷʪʠ ʥʘʡʮʽʥʥʽʰʝè ̔  ʦʪʨʠʤʫʻʤʦ ʨʝʟʫʣʴʪʘʪ ʈʠʩ. 

1.28. 

 
ʈʠʩ. 1.28. ʈʝʟʫʣʴʪʘʪ ʨʦʟʚôʷʫʚʘʥʥʷ ʟʘʜʘʯʽ 

ʆʪʞʝ, ʪʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʧʨʦʛʨʘʤʦʶ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʟʥʘʯʝʥʦ ʦʧʪʠʤʘʣʴʥʠʡ 

ʥʘʙʽʨ ʧʨʝʜʤʝʪʽʚ, ̫ ʢʽ ʤʘʻ ʚʟʷʪʠ ʤʘʥʜʨʽʚʥʠʢ, ʘ ʪʘʢʦʞ ʦʙʯʠʩʣʝʥʦ ʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ 

ʬʫʥʢʮʽʾ. ʄʘʥʜʨʽʚʥʠʢ ʜʣʷ ʤʘʢʩʠʤʽʟʘʮʽʾ ʮʽʥʥʦʩʪʽ ʚʤʽʩʪʫ ʨʶʢʟʘʢʘ ʤʘʻ ʚʟʷʪʠ ʚʩʽ 
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ʤʦʞʣʠʚʽ ʧʨʝʜʤʝʪʠ, ʦʢʨʽʤ h ʦʩʪʦʛʦ ʪʘ ʚʦʩʴʤʦʛʦ, ʧʨʠ ʮʴʦʤʫ ʟʘʛʘʣʴʥʘ ʚʘʛʘ ʨʶʢʟʘʢʘ 

ʜʦʨʽʚʥʶʻ 48 ʢʛ., ʘ ʡʦʛʦ ʤʘʢʩʠʤʘʣʴʥʘ ʚʘʨʪʽʩʪʴ 270 ʫ.ʦ. 

ʈʝʘʣʽʟʫʚʘʪʠ ʜʘʥʫ ʟʘʜʘʯʫ ʤʦʞʥʘ ʪʘʢʦʞ ʟʘ ʜʦʧʦʤʦʛʦ  ʁʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ - C++.  

#include <iostream> 
#include <algorithm> 
using namespace std; 
struct Item { 
   int value, weight; 
   Item(int value, int weight) : value(value), weight(weight) { } 
}; 
bool cmp(struct Item a, struct Item b) { 
   double r1 = (double) a.value / a.weight; 
   double r2 = (double) b.value / b.weight; 
   return r1 > r2; 
} 
double fractional_knapsack(int W, struct Item arr[], int n) 
{ 
     sort(arr, arr + n, cmp);  
   int cur_weight = 0; double tot_value = 0.0; 
   for (int i = 0; i < n; ++i) 
   { 
       if (cur_weight + arr[i].weight <= W) 
       { 
           cur_weight += arr[i].weight; 
           tot_value += arr[i].value; 
         cout << "ʊʦʚʘʨ "  << " ʎʽʥʘ: " << arr[i].value << " ɺʘʛʘ: "<< arr[i].weight << endl;  
          cout << endl; 
       }   
   } 
   cout << "ʤʘʢʩʠʤʘʣʴʥʘ ʚʘʨʪʽʩʪʴ: " << tot_value << endl; 
   return tot_value; 
} 
int main() 
{ 
   int W = 50; // ʦʙ'ʻʤ ʨʶʢʟʘʢʘ 
   Item arr[ ] = {{20, 6}, {40, 10}, {10, 3}, {30, 4}, {35, 8}, {25, 15}, {60, 5}, {20, 10}, {30, 

3},{45, 9}}; // {ʮʽʥʘ, ʚʘʛʘ} 
   int n = sizeof(arr) / sizeof(arr[0]); 
   cout << "ɿʘʜʘʯʘ ʧʨʦ ʨʶʢʟʘʢ" << endl; 
   cout << endl;  
   fractional_knapsack(W, arr, n);  
   cout << endl;  



102 

   return 0; 
} 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ ʦʪʨʠʤʫʻʤʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʘ ʚʘʨʪʽʩʪʴ 

ʚʤʽʩʪʫ ʨʶʢʟʘʢʘ ʩʪʘʥʦʚʠʪʴ 270 ʫ.ʦ., ʱʦ ʚʤʽʱʫʻ ʚʩʽ ʤʦʞʣʠʚʽ ʧʨʝʜʤʝʪʠ, ʦʢʨʽʤ 

ʰʦʩʪʦʛʦ ʪʘ ʚʦʩʴʤʦʛʦ.   

ʇʨʠʢʣʘʜ 1.6.  

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʫʜʽʚʝʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʝʦʙʭʽʜʥʦ 

ʥʝ ʙʽʣʴʰʝ 10 ʢʛ ʨʝʯʦʚʠʥʠ ɸ ʽ ʥʝ ʙʽʣʴʰʝ 12 ʢʛ ʨʝʯʦʚʠʥʠ ɺ. ʈʝʯʦʚʠʥʫ ɸ ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ ʟ ʜʚʦʭ ʤʽʥʝʨʘʣʽʚ: 1 ʢʛ ʧʝʨʰʦʛʦ ʤʽʥʝʨʘʣʫ ʤʽʩʪʠʪʴ 0,1 ʢʛ. ʨʝʯʦʚʠʥʠ, 

ʽʥʰʦʛʦ ï 0,4 ʢʛ. ʨʝʯʦʚʠʥʠ. ʈʝʯʦʚʠʥʫ ɺ ʦʪʨʠʤʫʶʪʴ ʪʘʢʦʞ ʟ ʜʚʦʭ ʤʽʥʝʨʘʣʽʚ: 1 ʢʛ 

ʧʝʨʰʦʛʦ ʤʽʥʝʨʘʣʫ ʤʽʩʪʠʪʴ 0,3 ʢʛ, ʜʨʫʛʦʛʦ - 0,2 ʢʛ ʨʝʯʦʚʠʥʠ ɺ. ɿʘʛʘʣʴʥʽ ʚʠʪʨʘʪʠ 

ʤʽʥʝʨʘʣʽʚ ʧʦʚʠʥʥʽ ʩʢʣʘʜʘʪʠ 20 ʢʛ, ʧʨʠʯʦʤʫ ʚʠʪʨʘʪʠ ʧʝʨʰʦʛʦ ʤʽʥʝʨʘʣʫ - ʥʝ 

ʤʝʥʰʝ 2 ʢʛ. ɺʘʨʪʽʩʪʴ ʧʝʨʰʦʛʦ ʤʽʥʝʨʘʣʫ 30 ʛʨʥ., ʜʨʫʛʦʛʦ - 25 ʛʨʥ. 

ɿʘʚʜʘʥʥʷ: ʚʠʟʥʘʯʠʪʠ ʚʠʪʨʘʪʠ ʚʠʭʽʜʥʠʭ ʤʽʥʝʨʘʣʽʚ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʚʘʨʪʽʩʪʶ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ.  

ʅʝʭʘʡ ὼ - ʚʘʛʘ ʧʝʨʰʦʛʦ ʤʽʥʝʨʘʣʘ ʚ ʨʝʯʦʚʠʥʽ (ʢʛ), ὼ - ʚʘʛʘ ʜʨʫʛʦʛʦ 

ʤʽʥʝʨʘʣʘ ʚ ʨʝʯʦʚʠʥʽ (ʢʛ). 

ʎʽʣʴʚʘ ʬʫʥʢʮʽʷ ʤʘʪʠʤʝ ʚʠʛʣʷʜ  

Ὢὼȟὼ σπὼ ςυὼᴼάὭὲ 

ɿʘ ʦʙʤʝʞʝʥʴ 

πȟρὼ πȟτὼ ρπȟ
πȟσὼ πȟςὼ ρςȟ
ὼ ὼ ςπȟ            
ὼ ςȢ                        

 

ɼʘʥʘ ʟʘʜʘ ʻ ʟʘʜʘʯʝʶ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʟʘʜʘʯʽ ʥʘ ʟʥʘʭʦʜʞʝʥʥʷ 

ʤʽʥʽʤʫʤʫ (ʤʘʢʩʠʤʫʤʫ) ʣʽʥʽʡʥʦʾ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʥʘ ʤʥʦʞʠʥʽ ʨʦʟʚôʷʟʢʽʚ ʩʠʩʪʝʤʠ 

ʣʽʥʽʡʥʠʭ ʥʝʨʽʚʥʦʩʪʝʡ ʽ/ʘʙʦ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ. 

ɺʠʙʽʨ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ. ɼʘʥʫ ʟʘʜʘʯʫ ʤʦʞʥʘ ʨʦʟʚô̫ ʟʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʉʂʄ Matlab.  
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ʂʦʤʧôʶʪʝʨʥʠʡ ʝʢʩʧʝʨʠʤʝʪ, ʦʜʝʨʞʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʘʥʘʣʽʟ, 

ʽʥʪʝʨʧʨʝʪʘʮʽʷ.  

ɼʘʥʫ ʟʘʜʘʯʫ ʧʦʪʙʽʥʦ ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽ ʾ linprog, ʱʦ 

ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʠʜʫ 

min,)(
1

­ðà==ä
=

xcxcxf
n

j
jj ,    

bxA ¢Ö ,      

beqxAeq =Ö ,      

ubxlb ¢¢ ,      

ʜʝ ublbbeqbxc ,,,,,  ï ʚʝʢʪʦʨ-ʩʪʦʚʧʯʠʢʠ, AeqA,  ï ʧʨʷʤʦʢʫʪʥʽ ʤʘʪʨʠʮʽ, ʽ 

ʤʘʻ ʪʘʢʠʡ ʩʠʥʪʘʢʩʠʩ: 

x = linprog(c,A,b,Aeq,beq); 

x = linprog(c,A,b,Aeq,beq,lb,ub); 

x = linprog(c,A,b,Aeq,beq,lb,ub,x0); 

x = linprog(c,A,b,Aeq,beq,lb,ub,x0,options); 

[x,fval] = linprog(...); 

[x,fval,exitflag] = linprog(...); 

[x,fval,exitflag,output] = linprog(...); 

[x,fval,exitflag,output,lambda] = linprog(...). 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʷʢʱʦ ʚ ʫʤʦʚʽ ʟʘʜʘʯʽ ʜʝʷʢʽ ʚʭʽʜʥʽ ʜʘʥʽ ʚʽʜʩʫʪʥʽ, ʪʦ ʟʘʤʽʩʪʴ 

ʚʽʜʧʦʚʽʜʥʠʭ ʚʝʣʠʯʠʥ ʪʨʝʙʘ ʩʪʘʚʠʪʠ [] [200]. 

ɿʘʧʠʰʝʤʦ ʫʤʦʚʫ ʟʘʜʘʯʽ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʉʂʄ MATLAB  (ʈʠʩ. 1.29). 

ὃ

πȢρ  πȢτ
πȢσ  πȢς
ρ  ρ
ρ  π

 ï ʤʘʪʨʠʮʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʦʙʤʝʞʝʥʥʷ ʣʽʚʠʭ ʯʘʩʪʠʥ, 

ὄ

ρπ
ρς
ςπ
ς

 ï ʚʝʢʪʦʨ ʧʨʘʚʠʭ ʯʘʩʪʠʥ ʦʙʤʝʞʝʥʴ. 

ὰὦ
π
π

- ʚʝʢʪʦʨ ʦʙʤʝʞʝʥʴ, 
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Ὂ σπὼ ςυὼ ï ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ. 

ɼʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʚʠʢʦʨʠʩʪʘʻʤʦ ʬʫʥʢʮʽʶ linprog  

 

ʈʠʩ. 1.29. ʈʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʉʂʄ Matlab 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʣʠ ʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ Ὢὼȟὼ υρπ, ʧʨʠ 

ὼ ςȟὼ ρψ. ʆʪʞʝ, ʚʟʷʚʰʠ 2 ʢʛ. ʧʝʨʰʦʛʦ ʤʽʥʝʨʘʣʘ ʪʘ 18 ʢʛ. ʜʨʫʛʦʛʦ ʤʽʥʝʨʘʣʘ 

ʚ ʨʝʯʦʚʠʥʘʭ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚʠʪʨʘʪʠ ʩʪʘʥʦʚʠʪʠʤʫʪʴ 510 ʛʨʥ. 

ʊʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʩʪʫʜʝʥʪʽʚ, ʨʦʟʢʨʠʪʪʷ ʭʾʥʴʦʛʦ ʪʚʦʨʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʱʦʜʦ ʦʙʨʘʥʦʾ ʧʨʦʬʽʣʴʥʦʾ ʦʨʽʻʥʪʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʽʥʬʦʨʤʘʪʠʯʥʦïʢʦʤʧôʶʪʝʨʥʦʾ ʦʙʽʟʥʘʥʦʩʪʽ, ʬʦʨʤʫʚʘʥʥʷ ʚ ʥʠʭ ʢʣʶʯʦʚʠʭ, ʘ ʪʘʢʦʞ 
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ʛʘʣʫʟʝʚʠʭ  ̔ ʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʟʦʢʨʝʤʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʘ 

ʽʥʬʦʨʤʘʪʠʯʥʠʭ. 

ɺʀʉʅʆɺʂʀ ɼʆ ʇɽʈʐʆɻʆ ʈʆɿɼɯʃʋ 

ɸʥʘʣʽʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʧʦʢʘʟʫʻ, ɦ ʦ ʩʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʥʘʫʢʦʚʦïʪʝʭʥʽʯʥʦʛʦ 

ʧʨʦʛʨʝʩʫ ʧʨʠʚʽʚ ʜʦ ʚʠʷʚʣʝʥʥʷ ʪʘ ʥʝʙʝʟʧʝʯʥʦʛʦ ʟʘʛʦʩʪʨʝʥʥʷ ʙʘʛʘʪʴʦʭ ʧʨʦʙʣʝʤ ̔  

ʧʨʦʪʠʨʽʯ ʫ ʩʬʝʨʽ ʦʩʚʽʪʠ ʡ, ʟʦʢʨʝʤʘ, ʫ ʤʘʪʝʤʘʪʠʯʥʽʡ ʪʘ ʽʥʬʦʨʤʘʪʠʯʥʽʡ ʦʩʚʽʪʽ. 

ʅʘʩʣʽʜʢʦʤ ʯʦʛʦ  ̒ ʧʦʛʣʠʙʣʝʥʥʷ ʨʦʟʨʠʚʫ ʤʽʞ ʤʘʪʝʤʘʪʠʯʥʦʶ ʧʽʜʛʦʪʦʚʢʦʶ 

ʚʠʧʫʩʢʥʠʢʽʚ ɿɺʆ  ̔ ʦʙôʻʢʪʠʚʥʠʤʠ ʧʦʪʨʝʙʘʤʠ ʥʘʫʢʠ, ʝʢʦʥʦʤʽʢʠ  ̔ ʪʝʭʥʽʢʠ. 

ɼʦʩʷʛʪʠ ʥʝʦʙʭʽʜʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʽʚʥʷ ʤʦʞʥʘ ʪʽʣʴʢʠ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʽʜʭʦʜʫ, ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʭ  ̔ ʧʦʝʪʘʧʥʠʭ ʜʽʡ, ʥʘʫʢʦʚʦïʦʙʛʨʫʥʪʦʚʘʥʠʭ ʤʝʪʦʜʽʚ 

ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʦïʧʽʟʥʘʚʘʣʴʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʩʪʫʜʝʥʪʽʚ.  

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʠʭ ʪʘ ʤʝʪʦʜʠʯʥʠʭ ʧʨʘʮʴ ʟôʷʩʦʚʘʥʦ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʫ ʚʩʭ̔ ʩʬʝʨʘʭ ʞʠʪʪʷ ʚʠʢʣʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʪʘ ʩʪʚʦʨʶʻ 

ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʢʘʨʜʠʥʘʣʴʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ̫ ʢ ʟʤʽʩʪʦʚʦïʮʽʣʴʦʚʠʭ, ʪʘʢ 

 ̔ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʪʦʨʽʥ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʟʦʢʨʝʤʘ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ. ʇʨʦʪʝ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʨʦʟʨʦʙʣʝʥʠʤʠ ʷʢ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ 

ʪʝʦʨʝʪʠʯʥ ̔ʟʘʩʘʜʠ, ʪʘʢ ̔  ʤʝʪʦʜʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʇɿʅʇ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ 

ʚʢʘʟʘʥʦʛʦ ʦʥʦʚʣʝʥʥʷ. ʊʦʤʫ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʝʬʝʢʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ 

ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʜʦ ʨʦʙʦʪʠ ʚ ʫʤʦʚʘʭ ̔ ʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ 

ʥʝʦʙʭʽʜʥʦ ʚ ʢʫʨʩʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʦʜʝʨʥʽʟʫʚʘʪʠ ʟʤʽʩʪ ̔  ʟʘʩʦʙʠ 

ʥʘʚʯʘʥʥʷ, ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʤʝʪʦʜʠ ʪʘ ʜʠʜʘʢʪʠʯʥʽ 

ʧʨʠʥʮʠʧʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʯʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ 

ʟʘ ʨʘʭʫʥʦʢ ʬʫʥʜʘʤʝʥʪʘʣʽʟʘʮʽʾ ʟʤʽʩʪʫ ʥʘʚʯʘʥʥʷ, ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ ʥʘ ʦʩʥʦʚʽ ʧʨʠʥʮʠʧʽʚ ʧʝʜʘʛʦʛʽʯʥʦ ʚʠʚʘʞʝʥʦʛʦ ʪʘ ʤʝʪʦʜʠʯʥʦ 

ʚʤʦʪʠʚʦʚʘʥʦʛʦ  ̔ ʜʦʮʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦï

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʥʘʜʘʩʪʴ ʤʦʞʞʣʠʚʽʩʪʴ ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʧʦʚʽʜʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʥʘʧʦʚʥʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 



106 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ. 

ɼʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʥʘʜʘʚ 

ʤʦʞʣʠʚʽʩʪʴ ʟôʷʩʫʚʘʪʠ ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʦʩʚʽʪʥʴʦʤʫ 

ʧʨʦʮʝʩʽ, ʘ ʪʘʢʦʞ ʧʦʢʘʟʘʚ, ʱʦ ʦʩʥʦʚʥʽ ʪʝʥʜʝʥʮʽʾ ʩʫʯʘʩʥʦʛʦ ʝʪʘʧʫ ʧʦʜʘʣʴʰʦʛʦ 

ʨʦʟʚʠʪʢʫ ʉʂʄ ʧʦʣʷʛʘʶʪʴ ʚ ʽʥʪʝʣʝʢʪʫʘʣʽʟʘʮʽʾ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʟʘʜʘʯ. 

ɿʤʽʩʪ ʧʝʨʰʦʛʦ ʨʦʟʜʽʣʫ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʩʚʽʪʣʝʥʦ ʫ ʪʘʢʠʭ 
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4. ɯʱʫʢ ɸ.ɸ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʘ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʜʝʷʢʠʭ ʟʘʜʘʯ ʦʧʪʠʤʽʟʘʮʽʾ. ʅʘʫʢʦʚʠʡ ʯʘʩʦʧʠʩ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ. ʉʝʨ̫̔ 2: ʂʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʽ 

ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ, 2016. ɺʠʧ. 18 (25). ʉ. 127ï139.  



107 

ʈʆɿɼɯʃ 2. ʂʆʄʇʆʅɽʅʊʀ ʂʆʄʇôʖʊɽʈʅʆïʆʈɯɭʅʊʆɺʅʆɰ 

ʄɽʊʆɼʀʏʅʆɰ ʉʀʉʊɽʄʀ ʅɸɺʏɸʅʅʗ ʄɸʊɽʄɸʊʀʏʅʆɻʆ 

ʇʈʆɻʈɸʄʋɺɸʅʅʗ ʄɸʁɹʋʊʅɯʍ ʋʏʀʊɽʃɯɺ ɯʅʌʆʈʄɸʊʀʂʀ 

2.1. ʉʪʨʫʢʪʫʨʘ ʥʘʚʯʘʥʥʷ ʜʠʩʮʠʧʣʽʥʠ çʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè ʚ 

ʫʤʦʚʘʭ ̔ ʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʠ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ̔ ʥʬʦʨʤʘʪʠʢʠ 

ʋ ʧʽʜʛʦʪʦʚʮʽ ʤʘʡʙʫʪʥʴʦʛʦ ʫʯʠʪʝʣʷ ̔ ʥʬʦʨʤʘʪʠʢʠ ʦʩʦʙʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʪʘʢʽ 

ʛʘʣʫʟ ̫̔ ʢ ʤʘʪʝʤʘʪʠʢʘ, ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʝʢʦʥʦʤʽʢʘ, ʢʦʤʧôʶʪʝʨʥʽ ʪʘ 

ʽʥʬʦʨʤʘʪʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ. ʊʘʢ, ʫ ʩʝʨʧʥ ̔1988 ʨ. ʚ ɹʫʜʘʧʝʰʪ ̔ʘʢʘʜʝʤʽʢ ɸ. ʇ. ɭʨʰʦʚ ʫ 

ʩʚʦʾʡ ʜʦʧʦʚʽʜʽ ñʂʦʤʧôʶʪʝʨʠʟʘʮʽ̫ h ʢʦʣʠ ̔ ʤʘʪʝʤʘʪʠʯʥʘ ʦʩʚ̔ʪʘò ʥʘ 6ïʤʫ ʄ̔ʞʥʘʨʦʜʥʦʤʫ 

ʢʦʥʛʨʝʩ ̔ʟ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚ̔ʪʠ ʚʠʟʥʘʯʠʚ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʚʧʣʠʚʫ (ʨʠʩ. 2.1.) 

ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʤʘʪʝʤʘʪʠʯʥʫ ʦʩʚ̔ʪʫ [68], ʮʠʤ ʩʘʤʠʤ 

ʧʦʢʘʟʘʚ ʪʽʩʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʥʘʚʝʜʝʥʠʤʠ ʛʘʣʫʟʷʤʠ (ʤʘʪʝʤʘʪʠʢʦʶ ʪʘ ̔ʥʬʦʨʤʘʪʠʢʦʶ). 

 

ʈʠʩ. 2.1. ʆʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʚʧʣʠʚʫ ̔ ʥʬʦʨʤʘʪʠʢʠ ʪʘ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ 
ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʤʘʪʝʤʘʪʠʯʥʫ ʦʩʚ̔ʪʫ 

ʈʦʟʢʨʠʻʤʦ ʟʤʽʩʪ ʥʘʧʨʷʤʢʽʚ ʚʧʣʠʚʫ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʤʘʪʝʤʘʪʠʯʥʫ ʦʩʚ̔ʪʫ ʟʘ ɸ. ʇ. ɭʨʰʦʚʠʤ [68]. 
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1. ɿʥʘʯʥʝ ʨʦʟʰʠʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʨʘʢʪʠʢʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʢʦʤʧ'ʶʪʝʨʚ̔, ʧʦʙʫʜʦʚʘ ̔ʥʬʦʨʤʘʮʡ̔ʥʠʭ ʤʦʜʝʣʝʡ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʦʮʝʩʽʚ ̔  ʷʚʠʱ 

ʟʥʘʯʥʦ ʨʦʟʰʠʨʠʣʠ ʤʝʞ̔ ʪʘ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʧʨʘʢʪʠʢʠ. ɹʘʛʘʪʦ 

ʥ̔ʩʪʨʫʤʝʥʪʚ̔  ̔ ʤʝʪʦʜʚ̔ ʤʘʪʝʤʘʪʠʯʥʦʾ ʨʦʙʦʪʠ ʩʪʘʶʪʴ ʜʦʩʠʪʴ ʟʘʛʘʣʴʥʠʤ 

ʥʘʜʙʘʥʥʷʤ. ʇʦʙʫʜʦʚʘ ʟʥʘʢʦʚʠʭ ʩʠʩʪʝʤ, ʩʭʝʤʘʪʠʟʘʮʽ̫ ʢʦʥʢʨʝʪʥʠʭ ʦʙ'ʻʢʪʚ̔ 

ʰʣʷʭʦʤ ʚʠʜ̔ʣʝʥʥʷ ʾ ʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʘʪʨʠʙʫʪʚ̔ ̔  ʚ̔ʜʥʦʰʝʥʴ, ʧʦʙʫʜʦʚʘ ʤʦʜʝʣʝʡ, 

ʜʠʜʫʢʮʽ̫ , ʨʝʜʫʢʮʽ̫ ʪʘ ʨʝʢʫʨʩʠʚʥʝ ʤʠʩʣʝʥʥʷ, ʚʠʜ̔ʣʝʥʥʷ ̔  ʧ̔ʜʪʨʠʤʢʘ ʨ̔ʟʥʠʭ ʨ̔ʚʥ̔ʚ 

ʘʙʩʪʨʘʢʮʽʾ, ʧʨʦʛʨʥʦʟʫʚʘʥʥʷ ʧʦʚʝʜʥ̔ʢʠ, ʘʥʘʣʟ̔ ʟʘʢʦʥʚ̔  ̔ ʧʨʘʚʠʣ, ʥʘʨʝʰʪ,̔ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʚʝʣʠʢʦʾ ʢ̔ʣʴʢʦʩʪ ̔ʘʣʛʦʨʠʪʤʚ̔ ʪʘ ʾ ʭ ʦʮ̔ʥʢʘ ï ʚʩʝ ʮʝ ʩʪʘʻ ʟʘʩʦʙʘʤʠ 

ʩʫʯʘʩʥʦʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʦʩʥʦʚʦʶ ʤʘʪʝʤʘʪʠʯʥʦʾ ʪʘ ʥ̔ʬʦʨʤʘʮʡ̔ʥʦʾ 

ʢʫʣʴʪʫʨʠ. ʆʪʞʝ, ʢʦʤʧ'ʶʪʝʨʠʟʘʮʽ̫  ̒ ʱʝ ʡ ʟʘʩʦʙʦʤ  ̔ ʚʠʷʚʣʝʥʥʷʤ ʝʢʩʧʘʥʩʾ̔ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ. 

 2. ɿʤ̔ʥʘ ʥʦʤʝʥʢʣʘʪʫʨʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʥʘʥʴ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʘ 

ʤ̔̔ʪʫʶʪʴ ʘʙʦ ʚ̔ʜʪʚʦʨʶʶʪʴ ʧʦʚʝʜʥ̔ʢʫ ʣʶʜʠʥʠ. ʏʝʨʝʟ ʧʦʙʫʜʦʚʫ ̔ʥʬʦʨʤʘʮʡ̔ʥʠʭ 

ʤʦʜʝʣʝʡ ʪʘ ʾ ʭ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚ ʟʤ̔ʩʪʦʚʫ ʯʘʩʪʠʥʫ ʤʘʪʝʤʘʪʠʢʠ ʚʭʦʜʷʪʴ ʘʙʩʪʨʘʢʮʽʾ 

ʣʶʜʩʴʢʦʾ ʜ̫̔ ʣɹ ʥʦʩʪ,̔ ʚ̔ʜʪʚʦʨʶʶʪʴʩʷ ʚʣʘʩʪʠʚʦʩʪ ̔h ʪʫʯʥʠʭ ̔  ʞʠʚʠʭ (ʙ̔ʦʣʦʛʯ̔ʥʠʭ 

 ̔ʩʦʮ̔ʦʪʝʭʥʯ̔ʥʠʭ) ʩʠʩʪʝʤ. ɺʩʝ ʮʝ ʟʥʘʯʥʦ ʧ̔ʜʩʠʣʶʻ ʨʦʣʴ  ̔ ʤ̔ʩʮʝ ʜʠʩʢʨʝʪʥʦʾ 

ʤʘʪʝʤʘʪʠʢʠ. ɿôʷʚʣʷʶʪʴʩʷ ʨʦʟʜʣ̔ʠ ʜʠʩʢʨʝʪʥʦʛʦ ʘʥʘʣʟ̔ʫ, ʷʢ̔ ʧʝʚʥʦʶ ʤʽʨʦʶ 

ʧʘʨʘʣʝʣʴʥ ̔ʢʣʘʩʠʯʥʦʤʫ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʘʥʘʣʟ̔ʫ. ʅʘ ʧʝʨʰʠʡ ʧʣʘʥ ʚʠʭʦʜʠʪʴ 

ʚʠʚʯʝʥʥʷ ʟʚ'ʷʟʢʫ ʤ̔ʞ ʜʠʩʢʨʝʪʥʠʤ  ̔ʥʝʧʝʨʝʨʚʥʠʤ. ɺʠʥʠʢʘʶʪʴ ʥʦʚ̔ ʧʨʠʡʦʤʠ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʨʦʙʦʪʠ, ʥʘʧʨʠʢʣʘʜ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʜʦʚʝʜʝʥʥʷ ʪʝʦʨʝʤ. 

ɿôʷʚʣʷʶʪʴʩʷ  ̔ ʚʠʤʘʛʘʶʪʴ ʬ̔ʣʦʩʦʬʩʴʢʦʛʦ ʦʩʤʠʩʣʝʥʥʷ ʪʘʢ̔ ʥʝʦʨʪʦʜʦʢʩʘʣʴʥ ̔

ʤʘʪʝʤʘʪʠʯʥ ̔ʜʦʚʝʜʝʥʥʷ, ̫ ʢ ʨʦʟ'ʷʟʘʥʥʷ ʧʨʦʙʣʝʤʠ ʯʦʪʠʨʴʦʭ ʬʘʨʙ. 

3. ʉʠʩʪʝʤʥʘ ʨʦʣʴ ʤʘʪʝʤʘʪʠʯʥʦʾ ʪʝʦʨʽʾ. ʇʦʥʷʪʪʷ ʪʝʦʨʽʾ ʥʘʨʦʜʠʣʦʩʴ ʚ 

ʥʘʜʨʘʭ ʤʘʪʝʤʘʪʠʢʠ. ɿ ʥ̔ʰʦʛʦ ʙʦʢʫ, ʚ ʥ̔ʬʦʨʤʘʪʠʮ ̔  ̒ ʚʘʞʣʠʚʝ ʧʦʥʷʪʪʷ 

ʦʙʩʪʘʥʦʚʢʠ. ʆʙʩʪʘʥʦʚʢʘ ï ʮʝ ʚʪ̔ʣʝʥʘ ʚ ʢʦʤʧ'ʶʪʝʨ ʟʘʤʢʥʝʥʘ ʤʦʜʝʣʴ ʩʚ̔ʪʫ, ʚ ̫ ʢ̔ʡ 

ʜʦʚʝʜʝʪʴʩʷ ʜ̫̔ ʪʠ ʚʠʢʦʥʘʚʮʶ, ʧʦʚʝʜʥ̔ʢʘ ʷʢʦʛʦ ʧʨʦʛʨʘʤʫʻʪʴʩʷ. ʆʩʢ̔ʣʴʢʠ ʚʩ̔ 

ʢ̔ʥʮʝʚ ̔ʨʝʟʫʣʴʪʘʪʠ ʜ̔ʡ ʚʠʢʦʥʘʚʮʷ ʤʘʶʪʴ ʙʫʪʠ ʧʝʨʝʜʙʘʯʝʥʠʤʠ, ʥʝʦʙʭʜ̔ʥʦ ʥʘ 

ʧʨʘʢʪʠʮ ̔ʚʦʣʦʜʪ̔ʠ ʧʦʚʥʠʤ ʟʥʘʥʥʷʤ ʦʙʩʪʘʥʦʚʢʠ  ̔ʨʘʟʦʤ ʟ ʪʠʤ ʫʩʚ̔ʜʦʤʣʶʚʘʪʠ 

ʤʝʞ̔ ʮʠʭ ʟʥʘʥʴ ʚ ʨʝʘʣʴʥʦʤʫ ʩʚ̔ʪ̔. ʉʪʚʦʨʝʥʥʷ ʪʘʢʠʭ ʟʥʘʥʴ ʩʢʣʘʜʘʻ ʩʫʪʥʩ̔ʪʴ 
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ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʟ̔ʫ, ʘ ʧʦʙʫʜʦʚʘ ʪʝʦʨʽʾ ʦʙʩʪʘʥʦʚʢʠ ʩʪʘʻ ʡʦʛʦ ʧ̔ʜʩʫʤʢʦʤ. 

ʉʠʩʪʝʤʥʠʡ ʘʥʘʣʟ̔ ï ʥʦʚʠʡ ʤʘʩʦʚʠʡ ʚʠʜ ʣʶʜʩʴʢʦʾ ʧʨʘʢʪʠʢʠ, ʚ ʷʢ̔ʡ ʨʦʣʴ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʥʘʜʟʚʠʯʘʡʥʦ ʚʝʣʠʢʘ. 

4. ʆʙʯʠʩʣʶʚʘʣʴʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʟ ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ. ʁʦʛʦ 

ʟʥʘʯʝʥʥʷ ʚ ʥ̔ʞʝʥʝʨʥʡ̔ ʧʨʘʢʪʠʮ ̔  ̔ʡʦʛʦ ʧʨʘʢʪʠʯʥʘ ʩʫʪʥʩ̔ʪʴ ʷʢ ʥʦʚʦʛʦ ʤʝʪʦʜʫ 

ʧ̔ʟʥʘʚʘʣʴʥʦʾ ʜ̫̔ ʣʴʥʦʩʪ ̔ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩ ̔ ʟʘʛʘʣʴʥʦʚʜ̔ʦʤʘ. ɸʣʝ ʩʣ̔ʜ 

ʧ̔ʜʢʨʝʩʣʠʪʠ, ɦ ʦ ʦʩʪʘʥʥʤ̔ ʯʘʩʦʤ ʦʙʯʠʩʣʶʚʘʣʴʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʩʪʘʻ ʜʞʝʨʝʣʦʤ ̔  

ʯʠʩʪʦ ʤʘʪʝʤʘʪʠʯʥʠʭ ʚ̔ʜʢʨʠʪʪʚ̔. 

5. ɺ̔ʟʫʘʣ̔ʟʘʮ̫̔ ʘʙʩʪʨʘʢʮʡ̔. ɺ̔ʟʫʘʣʴʥʝ ʩʧʨʠʡʥʷʪʪʷ ʣʶʜʠʥʠ  ̒ ʦʜʥʠʤ ʟ 

ʦʩʥʦʚʥʠʭ ʜʞʝʨʝʣ ʪʘ ̔ʥʩʪʨʫʤʝʥʪʚ̔, ̫ ʢ̔ ʜʦʟʚʦʣʷʶʪʴ ʨʦʙʠʪʠ ʚ̔ʜʢʨʠʪʪʷ. ʇʦʰʫʢ ʪʦʛʦ 

ʷʢ ʟʨʦʙʠʪʠ ʜʫʤʢʫ ʥʘʦʯʥʦʶ, ʟʘʚʞʜʠ ʙʫʚ ʩʢʣʘʜʥʦʶ ʩʧʨʘʚʦʶ ʜʣʷ ʚʯʝʥʠʭ ̔  ʧʝʜʘʛʦʛʽʚ. 

ʄʦʞʣʠʚʽʩʪʴ ʩʠʥʪʝʟʫʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʘ ʜʦʧʦʤʦʛʘʻ 

ʧʨʦʥʠʢʣʠʚʦʩʪ ̔ ʣʶʜʠʥʠ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʘ ʢʦʤʧ'ʶʪʝʨʥʘ ʛʨʘʬʢ̔ʘ ï ʮʝ ʦʙʨʘʟʠ, 

ʧʦʨʦʜʞʝʥ ̔ʘʙʩʪʨʘʢʪʥʠʤ ʟʥʘʥʥʷʤ, ʱʦ ʦʞʠʚʣʷʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʘ 

ʟʘʚʜʷʢʠ ʟʫʩʠʣʣʷʤ ʚʯʝʥʦʛʦ ̔  ʧʨʦʛʨʘʤʩ̔ʪʘ. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʷʢ ʥʘ ʥʘʫʢʦʚʦʤʫ, ʪʘʢ  ̔ ʥʘ ʦʩʚ̔ʪʥʴʦʤʫ ʨ̔ʚʥ̔ ʪʨʝʙʘ 

ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʧʝʚʥʦʾ ʧʨʦʧʦʨʮʽʾ ʤ̔ʞ ʘʙʩʪʨʘʢʪʥʠʤ ʤʘʪʝʤʘʪʠʯʥʠʤ ʦʙ'ʻʢʪʦʤ  ̔

ʡʦʛʦ ʚ̔ʟʫʘʣʴʥʦʶ ʤʦʜʝʣʣʶ. ʅʘʩʢʣ̔ʴʢʠ ʚʘʞʣʠʚʠʤ ̒  ̫ ʩʢʨʘʚʠʡ ʚʠʜʠʤʠʡ ʦʙʨʘʟ ʜʣʷ 

ʘʢʪʠʚʟ̔ʘʮʾ̔ ʤʦʣʦʜʦʛʦ ʨʦʟʫʤʫ ï ʜʦʙʨʝ ʚ̔ʜʦʤʦ ʢʦʞʥʦʤʫ ʫʯʠʪʝʣʶ, ʚʠʭʦʚʘʪʝʣʶ, 

ʧʩʠʭʦʣʦʛʫ. 

6. ɼʠʥʘʤʟ̔ʘʮ̫̔ ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʙ'ʝʢʪʚ̔. ʄʘʪʝʤʘʪʠʢʘ ï ʥʘʫʢʘ ʧʨʦ 

ʥ̔ʚʘʨʘ̔ʥʪʠ. ʆʜʥʘʢ, ʧ̔ʟʥʘʪʠ ʧʨʠʨʦʜʫ ʥ̔ʚʘʨʘ̔ʥʪʘ ʤʦʞʣʠʚʦ, ʪ̔ʣʴʢʠ ʫʩʚ̔ʜʦʤʠʚʰʠ 

ʜ̔ʘʣʝʢʪʠʢʫ ʧʦʩʪʡ̔ʥʦʩʪ ̔ ʪʘ ʟʤ̔ʥʠ ʧʘʨʘʤʝʪʨʚ̔ ʮʴʦʛʦ ʥ̔ʚʘʨʘ̔ʥʪʫ. ʇʦʙʘʯʠʪʠ ʚ 

ʣʦʛ̔ʯʥ̔ʡ ʢʦʥʩʪʘʥʪ ̔ʧʨʦʷʚʠ ʨʝʘʣʴʥʦʛʦ ʞʠʪʪʷ, ʦʧʠʩʘʥ ̔ʟʘʢʦʥʦʤ, ʦʟʥʘʯʘʻ ʟʨʦʟʫʤʪ̔ʠ 

ʟʘʢʦʥ  ̔ ʥʘʚʯʠʪʠʩʷ ʡʦʛʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʤʧ'ʶʪʝʨ ʟ̔ ʡʦʛʦ 

ʟʘʩʦʙʘʤʠ ʚ̔ʟʫʘʣʟ̔ʘʮʾ̔  ̔ ʦʙʯʠʩʣʝʥʴ ʜʘʻ ʤʦʞʣʠʚʩ̔ʪʴ ʩʧʦʩʪʝʨʛ̔ʘʯʝʚʽ ʟʜʦʙʫʪʠ ʟ̔ 

ʩʪʘʪʠʯʥʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʩʧ̔ʚʚ̔ʜʥʦʰʝʥʥʷ ʥʘʡʨʟ̔ʥʦʤʘʥʪ̔ʥ̔h  ̔ ʪʨʘʻʢʪʦʨʽʾ 

ʨʦʟʚʠʪʢʫ ʜʠʥʘʤʯ̔ʥʦʛʦ ʧʨʦʮʝʩʫ ̫ ʢ ʫ ʯʘʩ̔, ʪʘʢ ̔  ʚ ʧʨʦʩʪʦʨ,̔ ʟʙʘʛʘʯʫʶʯʠ ʪʠʤ ʩʘʤʠʤ 

ʡʦʛʦ ʜʦʩʚʜ̔, ʥ̔ʪʫ̔ʮ̔ʁ , ʟʜʘʪʥʩ̔ʪʴ ʜʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ɺʩʝ ʮʝ ʥʘʙʣʠʞʘʻ ʦʩʚʽʪʥʽʡ 

ʧʨʦʮʝʩ ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʪʘ ʜʦʩʣʜ̔ʥʠʮʴʢʦʾ ʨʦʙʦʪʠ. 
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7. ʉʪʘʥʦʚʣʝʥʥʷ ʩʪʨʫʢʪʫʨ ̔ʟ ʭʘʦʩʫ. ʉʝʨʝʜ ʤʘʪʝʤʘʪʠʯʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ̔  

ʾʭ ʚʽʟʫʘʣʽʟʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʘ, ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʶʪʴ 

ʝʢʩʧʝʨʠʤʝʥʪʠ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʪʘʥʦʚʣʝʥʥʷʤ ʨʝʛʫʣʷʨʥʠʭ ʩʪʨʫʢʪʫʨ ʟ̔ 

ʧʦʯʘʪʢʦʚʦʛʦ ʭʘʦʩʫ. ʋ ʾʭ ʥʘʡʧʨʦʩʪʽh ʦʤʫ ʧʨʦʷʚ ̔ï ʮʝ ʨ̔ʟʥʦʤʘʥʪ̔ʥ̔ ʢʦʥʩʪʨʫʢʮʽʾ, 

ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ̔ʪʝʨʘʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥ ̔ʜʝʷʢʠʭ ʥʝʣ̔ʥ̔ʡʥʠʭ ʦʧʝʨʘʪʦʨʚ̔ ʜʦ 

ʚʠʧʘʜʢʦʚʠʭ ʧʦʯʘʪʢʦʚʠʭ ʜʘʥʠʭ ʘʙʦ ʧʦʧʫʪʥʠʭ ʧʘʨʘʤʝʪʨʚ̔. ʉʴʦʛʦʜʥʽ ʦʩʚ̔ʪʥ̔ʡ 

ʧʦʪʝʥʮʘ̔ʣ ʮ̔̒ ʾ ʛʘʣʫʟ ̔ʤʘʪʝʤʘʪʠʯʥʠʭ ʷʚʠʱ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ. ʊʫʪ 

ʬʦʨʤʫʻʪʴʩʷ ʟʦʚʩʤ̔ ʥʦʚʠʡ  ̔ ʚʠʢʣʶʯʥʦ ʧʦʪʫʞʥʠʡ ʢʘʥʘʣ ʜʣʷ ʧʦʰʠʨʝʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧ̔ʟʥʘʥʥʷ ʥʘ ʰʠʨʦʢʠʡ ʢʣʘʩ ʧʨʠʨʦʜʥʠʭ ʷʚʠʱ: ʨʫʭ ʤʘʪʝʨʠʢʚ̔, 

ʬʦʨʤʫʚʘʥʥʷ ʙʝʨʝʛʦʚʦʾ ʣ̔ʥ̔ʾ , ʛ̔ʨʩʢ̔ ʣʘʥʜʰʘʬʪʠ, ʤʘʣʶʥʦʢ ʧʦʣʷʨʥʦʛʦ ʩʷʡʚʘ, 

ʬʦʨʤʦʫʪʚʦʨʶʚʘʥʥʷ ʫ ʨʦʩʣʠʥ, ʢʦʣ̔ʨ ʪʚʘʨʠʥ, ʨʦʟʚʠʪʦʢ ʢʦʥʬʣʢ̔ʪ̔ʚ ̔  ʚʠʥʠʢʥʝʥʥʷ 

ʢʨʠʟ. ʄʘʪʝʨʘ̔ʣ, ʷʢʠʡ ʧʦʩʪʘʚʣʷʻ ʪʝʦʨʽʷ ʬʨʘʢʪʘʣʽʚ, ʩʠʥʝʨʛʝʪʠʢʘ  ̔ ʥʝʣ̔ʥ̔ʡʥʘ 

ʤʘʪʝʤʘʪʠʢʘ, ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʘʞʣʠʚʠʡ ʜʣʷ ʦʩʚ̔ʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʧʨʠʥʮʠʧʦʚʫ 

ʚʘʞʣʠʚʩ̔ʪʴ ʦʙʯʠʩʣʶʚʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ̫ ʢ ̔ʥʩʪʨʫʤʝʥʪʘ ʧ̔ʟʥʘʥʥʷ. ɼʞʝʨʝʣʦʤ 

ʫʩʴʦʛʦ ʥʦʚʦʛʦ ʚ ʧʨʠʨʦʜ ̔  ̒ ʥʝʣ̔ʥ̔ʡʥ̔ʩʪʴ, ʪʦʤʫ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ 

ʥʝʦʙʭʜ̔ʥʠʡ ʥʝʣ̔ʥ̔ʡʥʠʡ ʩʠʥʝʨʛʝʪʠʯʥʠʡ ʧʨʦʮʝʩ ʘʙʦ ʚ ʤʦʟʢʫ ʣʶʜʠʥʠ, ʘʙʦ ʚ ʧʘʤôʷʪ ̔

ʢʦʤʧôʶʪʝʨʘ. 

ʆʪʞʝ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʢʦʤʧôʶʪʝʨʠʟʘʮʽʷ ʤʘʪʝʤʘʪʠʢʠ ʟʙʘʛʘʯʫ ̒

ʤʘʪʝʤʘʪʠʢʫ ʷʢ ʥʘʫʢʫ  ̔ʨʦʟʰʠʨʶ ̒ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʣʶʜʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ʊʦʤʫ ʚ ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ ʚʠʱʘ ʤʘʪʝʤʘʪʠʯʥʘ ʦʩʚʽʪʘ ʧʦʚʠʥʥʘ 

ʙʫʪʠ ʧʦʨʫʯ ʟ ʽʥʬʦʨʤʘʪʠʢʦʶ,  ̔ʧʨʠ ʮʴʦʤʫ ʘʜʝʢʚʘʪʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʧʨʠ 

ʚʠʚʯʝʥʥʽ ʪʘ ʜʦʩʣʽʜʞʝʥʥʽ ̫ ʚʠʱ.  

ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤʘʪʠʢʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ʚ 

ʋʢʨʘʾʥʽ ʪʘ ʰʣʷʭʠ ʾʭ ʚʠʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʨʦʙʠʣʠ: ʄ. ɯ. ɾʘʣʜʘʢ, ʆ. ɺ. ɺʽʪʶʢ, 

ʖ. ɺ. ɻʦʨʦʰʢʦ, ɭ. ʌ. ɺʽʥʥʠʯʝʥʢʦ, ʅ. ʄ. ʂʫʟʴʤʽʥʘ, ʉ. ʖ. ɹʝʨʣʽʥʩʴʢʘ, 

ɻ. ʆ. ʄʠʭʘʣʽʥ, ʖ. ɺ. ʊʨʠʫʩ [40, 71, 74, 75, 76, 78, 79, 83, 84, 199, 200]. ʇʽʜ 

ʢʝʨʽʚʥʠʮʪʚʦʤ ʄ. ɯ. ɾʘʣʜʘʢʘ ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʥʦʚʠʡ ʧʽʜʭʽʜ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ 

ʤʝʪʦʜʠʯʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ ï ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʠʭ ʤʝʪʦʜʠʯʥʠʭ 

ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʛʘʨʤʦʥʽʡʥʝ ʧʝʜʘʛʦʛʽʯʥʦ ʜʦʮʽʣʴʥʝ  ̔



111 

ʚʠʧʨʘʚʜʘʥʝ ʧʦʻʜʥʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ  ̔ʩʫʯʘʩʥʠʭ 

ɯʂʊ.  

ɺʨʘʭʦʚʫʶʯʠ ʪʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʧʝʜʘʛʦʛʽʯʥʽ ʫʤʦʚʠ, 

ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʯʥʘ ʩʠʩʪʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʫ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ ʟʥʘʥʴ, ʫʤʽʥʴ, ʥʘʚʠʯʦʢ ʟ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ.  

ʈʦʟʛʣʷʥʝʤʦ ʪʣʫʤʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʥʷʪʪʷ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ.  

ʉʠʩʪʝʤʦʶ ʥʘʟʠʚʘʻʪʴʩʷ ʙʫʜʴï̫ ʢʘ ʩʫʢʫʧʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʜʦʚʽʣʴʥʦʾ ʧʨʠʨʦʜʠ, 

ʤʽʞ ʷʢʠʤʠ ʽʩʥʫʶʪʴ ʧʝʚʥʽ ʚʥʫʪʨʽʰʥʽ ʟʚ'ʷʟʢʠ. ʉʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʚʚʘʞʘʻʪʴʩʷ 

ʦʜʥʠʤ ʽʟ ʧʨʦʚʽʜʥʠʭ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʨʠʥʮʠʧʽʚ ʜʦʩʣʽʜʞʝʥʥ ̫ʚ ʢʦʞʥʽʡ ʛʘʣʫʟʽ 

ʟʥʘʥʴ. ʂʦʞʥʘ ʩʠʩʪʝʤʘ ʤʘʻ ʩʚʦʶ ʩʪʨʫʢʪʫʨʫ, ʯʘʩʪʠʥʠ ʮʽʻʾ ʩʪʨʫʢʪʫʨʠ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ̫ ʢ ʧʽʜʩʠʩʪʝʤʠ. 

ʇʦʥʷʪʪʷ çʤʝʪʦʜʠʯʥʘ ʩʠʩʪʝʤʘ ʥʘʚʯʘʥʥʷè ʟʘʧʨʦʧʦʥʫʚʘʚ ɸ. ʄ. ʇʠʰʢʘʣʦ, 

ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʛʝʦʤʝʪʨʽʾ ʚ ʩʝʨʝʜʥʽʡ ʰʢʦʣʽ [166]. 

ʄʝʪʦʜʠʯʥʘ ʩʠʩʪʝʤʘ ʥʘʚʯʘʥʥʷ ̫ ʚʣʷʻ ʩʦʙʦʶ ʩʫʢʫʧʥʽʩʪʴ ʧ'ʷʪʠ ʢʦʤʧʦʥʝʥʪʽʚ: ʮʽʣʝʡ 

ʥʘʚʯʘʥʥʷ, ʡʦʛʦ ʟʤʽʩʪʫ, ʤʝʪʦʜʽʚ, ʟʘʩʦʙʽʚ, ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ. ʅʘ 

ʈʠʩ. 2.2. ʚʽʜʦʙʨʘʞʝʥʦ ʚʩʽ ʤʦʞʣʠʚʽ ʙʝʟʧʦʩʝʨʝʜʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ. 

ʎʽʣʽ ʥʘʚʯʘʥʥʷ ï ʮʝ ʫʷʚʥʠʡ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ, ̫ ʢʦʛʦ ʫʯʠʪʝʣʴ ʦʯʽʢʫʻ ʚʽʜ 

ʩʧʨʷʤʦʚʘʥʦʾ ʚʟʘʻʤʦʟʚ'ʷʟʘʥʦʾ ʚʣʘʩʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʽʟʥʘʚʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ.  

ʅ. ɺ. ʄʦʨʟʝ [156,ʩʪ.22ï25] ʚʠʦʢʨʝʤʣʶʻ ʪʨʠ ʛʨʫʧʠ ʮʽʣʝʡ ʥʘʚʯʘʥʥʷ: 

1. ɿʘʛʘʣʴʥʦʦʩʚʽʪʥʽ ʮʽʣʽ ʧʦʚ'ʷʟʘʥʽ ʟ ʦʧʘʥʫʚʘʥʥʷʤ ʩʪʫʜʝʥʪʘʤʠ 

ʢʦʤʧʣʝʢʩʦʤ ʟʥʘʥʴ, ʫʤʽʥʴ  ̔ʥʘʚʠʯʦʢ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʞʠʪʪʷ ʪʘ 

ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʜʣʷ ʚʠʚʯʝʥʥʷ ʥʘ ʩʫʯʘʩʥʦʤʫ ʨʽʚʥʽ ʧʨʝʜʤʝʪʽʚ 

ʧʨʠʨʦʜʥʠʯʦïʤʘʪʝʤʘʪʠʯʥʠʭ ʪʘ ʛʫʤʘʥʽʪʘʨʥʠʭ ʮʠʢʣʽʚ, ʜʣʷ ʧʨʦʜʦʚʞʝʥʥʷ ʚʠʚʯʝʥʥʷ 

ʽʥʬʦʨʤʘʪʠʢʠ ʚ ʙʫʜʴï̫ ʢʽʡ ʽʟ ʬʦʨʤ ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʘ ʷʢ ʟʘʩʦʙʫ ʧʨʦʬʝʩʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʧʝʜʘʛʦʛʘ. 
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2. ʈʦʟʚʠʚʘʶʯʽ ʮʽʣʽ ʚ ʦʩʥʦʚʥʦʤʫ ʟʚʦʜʷʪʴʩʷ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʫʤʽʥʥ ̫

ʙʫʜʫʚʘʪʠ ʣʦʛʽʯʥʽ ʪʚʝʨʜʞʝʥʥʷ ʧʨʦ ʚʣʘʩʪʠʚʦʩʪʽ ʜʘʥʠʭ  ̔ʟʘʧʠʪʠ ʜʦ ʧʦʰʫʢʦʚʠʭ 

ʩʠʩʪʝʤ; ʤʠʩʣʠʪʠ ʽʥʜʫʢʪʠʚʥʦ  ̔ ʜʝʜʫʢʪʠʚʥʦ ʧʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ 

ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧ'ʶʪʝʨʽʚ; ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʩʚʦʾ ʥʘʤʽʨʠ ʘʞ 

ʜʦ ʟʘʧʠʩʫ ʜʝʷʢʦʶ ʘʣʛʦʨʠʪʤʽʯʥʦʶ ʤʦʚʦʶ; ʘ ʪʘʢʦʞ ʙʘʯʝʥʥʷ ʦʙ'ʻʢʪʽʚ  ̔ʷʚʠʱ ʫ 

ʮʽʣʽʩʥʦʩʪʽ, ʚʟʘʻʤʦʟʚ'ʷʟʢʘʭ; ʫʤʽʥʥʷ ʙʫʜʫʚʘʪʠ ʢʽʣʴʢʘ ʚʟʘʻʤʦʜʦʧʦʚʥʶʶʯʠʭ ʪʦʯʦʢ 

ʟʦʨʫ ʥʘ ʦʜʠʥ  ̔ʪʦʡ ʩʘʤʠʡ ʦʙ'ʻʢʪ; ʫʤʽʥʥʷ ʢʦʤʙʽʥʫʚʘʪʠ ʨʽʟʥʽ ʟʘʩʦʙʠ ʧʽʜ ʯʘʩ 

ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʝʡ.  

3. ɺʠʭʦʚʥʽ ʮʽʣʽ ʧʦʚ'ʷʟʘʥ ̔ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʫ ʩʪʫʜʝʥʪʽʚ ʩʚʽʪʦʛʣʷʜʫ, ʤʦʨʘʣʽ, 

ʫʤʽʥʥʷ ʧʨʠʡʤʘʪʠ ʚʠʚʘʞʝʥʽ ʨʽʰʝʥʥʷ, ʥʝʩʪʠ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʨʝʟʫʣʴʪʘʪ ʾʭ 

ʟʜʽʡʩʥʝʥʥʷ, ʦʟʥʘʡʦʤʣʝʥʥʷ ʪʘ ʦʧʘʥʫʚʘʥʥʷ ʥʘ ʚʽʜʧʦʚʽʜʥʦʤʫ ʨʽʚʥʽ ʥʘʜʙʘʥʥʷʤʠ 

ʩʚʽʪʦʚʦʾ ʪʘ ʥʘʮʽʦʥʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ, ʨʦʟʚʠʪʦʢ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ, ʚʠʭʦʚʘʥʥʷ 

ʚʩʝʙʽʯʥʦ ʪʘ ʛʘʨʤʦʥʽʡʥʦ ʨʦʟʚʠʥʝʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ ʫʯʠʪʝʣʷ. ʋʩʽ ʮ ̔

ʩʢʣʘʜʦʚʽ ʬʦʨʤʫʶʪʴʩʷ, ʟʦʢʨʝʤʘ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʬʝʢʪʠʚʥʦʛʦ ʪʘ ʙʝʟʧʝʯʥʦʛʦ ʜʣʷ 

ʩʝʙʝ ʡ ʽʥʰʠʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. 

 
ȭɆɗɔɇɎ 
ɓɆɈɝɆɓɓɥ 

 

 
ȲɋɘɔɊɎ 
ɓɆɈɝɆɓɓɥ 

ȴɖɉɆɓɫɍɆɜɫɏɓɫ 
ɚɔɖɒɎ  
ɓɆɈɝɆɓɓɥ 

 
ȼɫɑɫ  

ɓɆɈɝɆɓɓɥ 

 
ȭɒɫɗɘ 

ɓɆɈɝɆɓɓɥ 
 

ʈʠʩ. 2.2. ʄʝʪʦʜʠʯʥʘ ʩʠʩʪʝʤʘ ʥʘʚʯʘʥʥʷ ʟʘ ɸ.ʄ. ʇʠʰʢʘʣʦ 
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ɿʤʽʩʪ ʥʘʚʯʘʥʥʷ ï ʮʝ ʩʪʨʫʢʪʫʨʘ, ʟʤʽʩʪ ̔ ʦʙʩʷʛ ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ, ʟʘʩʚʦʻʥʥʷ ̫ʢʦʾ 

ʟʘʙʝʟʧʝʯʫʻ ʦʩʦʙʽ ʤʦʞʣʠʚʽʩʪʴ ʟʜʦʙʫʪʪʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ̔ ʧʝʚʥʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ [1] . 

ʄʝʪʦʜ ʫ ʧʝʨʝʢʣʘʜʽ ʟ ʛʨʝʮʴʢʦʾ ʦʟʥʘʯʘʻ h ʣʷʭ, ʩʧʦʩʽʙ. ʄʝʪʦʜʦʤ ʥʘʚʯʘʥʥʷ 

ʥʘʟʠʚʘʶʪ ɹʩʠʩʪʝʤʫ ʧʦʩʣʽʜʦʚʥʠʭ ʚʟʘʻʤʦʟʚ'ʷʟʘʥʠʭ ʜʽʡ ʚʠʢʣʘʜʘʯʘ ̔ ʩʪʫʜʝʥʪʘ, ̫ ʢ ̔

ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʩʚʦʻʥʥʷ ʟʤʽʩʪʫ ʦʩʚʽʪʠ ̔ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʜʦʩʷʛʘʥʥʷ ʥʠʤʠ ʦʩʚʽʪʥʽʭ ʮʽʣʝʡ 

[156, ʩ. 73].  

 ɿʘʫʚʘʞʠʤʦ, ʱʦ ʢʦʞʥʠʡ ʤʝʪʦʜ ʥʘʚʯʘʥʥʷ ʚʠʤʘʛʘʻ ʘʢʪʠʚʥʦʩʪʽ ʥʝ ʪʽʣʴʢʠ 

ʚʠʢʣʘʜʘʯʘ, ʘʣʝ ʡ ʩʪʫʜʝʥʪʽʚ. ʆʜʠʥ  ̔ʪʦʡ ʩʘʤʠʡ ʤʝʪʦʜ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ 

ʨʽʟʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʮʽʣʝʡ. ʇʨʠʨʦʜʥʦ, ɦ ʦ ʚ ʨʽʟʥʠʭ ʚʠʧʘʜʢʘʭ ̔ ʩʥʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʦʛʦ ʤʝʪʦʜʫ. ʇʨʘʚʠʣʴʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ 

ʥʘʚʯʘʥʥʷ ʫʥʝʤʦʞʣʠʚʣʶʻ ʤʝʭʘʥʽʯʥʝ ʯʠ ʜʦʛʤʘʪʠʯʥʝ ʟʘʩʚʦʻʥʥʷ ʩʪʫʜʝʥʪʘʤʠ 

ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʩʪʫʜʝʥʪʽʚ, ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʥʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ [54, ʩ. 36]. 

ɺ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ:  

ü ʥʘʫʢʦʚʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ, ɦ ʦ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ̔ ʜʦʩʣʽʜ, 

ʧʦʨʽʚʥʷʥʥʷ, ʘʥʘʣʽʟ ̔ ʩʠʥʪʝʟ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʠ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ: ̔ ʥʜʫʢʪʠʚʥʠʡ, 

ʜʝʜʫʢʪʠʚʥʠʡ ʪʘ ̔ʥ.);  

ü ʥʘʚʯʘʣʴʥʽ ʤʝʪʦʜʠ, ʪʦʙʪʦ ʤʝʪʦʜʠ, ̫ ʢ ̔ʙʫʣʠ ʩʧʝʮʽʘʣʴʥʦ ʩʪʚʦʨʝʥʽ ʟ ʤʝʪʦʶ 

ʟʜʽʡʩʥʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʚʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʝʜʤʝʪʘ. 

ʆʩʢʽʣʴʢʠ ʟʘʛʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʙʘʛʘʪʦ  ̔ ʤʘʶʪʴ ʚʦʥʠ ʟʥʘʯʥʫ 

ʢʽʣʴʢʽʩʪʴ ʦʟʥʘʢ, ʪʦ ʾ ʭ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʟʘ ʢʽʣʴʢʦʤʘ ʥʘʧʨʷʤʢʘʤʠ: 

1. ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʚʟʘʻʤʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʢʣʘʜʘʯʘ ʪʘ ʩʪʫʜʝʥʪʽʚ ï ʩʠʩʪʝʤʘ 

ʟʘʛʘʣʴʥʦʜʠʜʘʢʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ɯ. ʗ. ʃʝʨʥʝʨʘ ʪʘ ʄ. ʄ. ʉʢʘʪʢʽʥʘ [189]: 

ʨʝʧʨʦʜʫʢʪʠʚʥʠʡ ʤʝʪʦʜ, ʧʦʷʩʥʶʚʘʣʴʥʦï̔ ʣʶʩʪʨʘʪʠʚʥʠʡ ʤʝʪʦʜ, ʤʝʪʦʜ 

ʧʨʦʙʣʝʤʥʦʛʦ ʧʦʜʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʯʘʩʪʢʦʚʦïʧʦʰʫʢʦʚʠʡ ʘʙʦ 

ʝʚʨʠʩʪʠʯʥʠʡ ʤʝʪʦʜ, ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʤʝʪʦʜ. 

2. ɿʘ ʦʩʥʦʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʚʠʢʣʘʜʘʯʘ ï ʩʠʩʪʝʤʘ ʤʝʪʦʜʽʚ 

ʖ. ʂ. ɹʘʙʘʥʩʴʢʦʛʦ [12], ɦ ʦ ʤʽʩʪʠʪʴ ʪʨʠ ʚʝʣʠʢʽ ʛʨʫʧʠ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ: 

ʘ) ʤʝʪʦʜʠ ʦʨʛʘʥʽʟʘʮʽʾ ʡ ʟʜʽʡʩʥʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ (ʩʣʦʚʝʩʥʽ, 

ʥʘʦʯʥʽ, ʧʨʘʢʪʠʯʥʽ, ʨʝʧʨʦʜʫʢʪʠʚʥʽ ʡ ʧʨʦʙʣʝʤʥʽ, ʽʥʜʫʢʪʠʚʥʽ ʡ ʜʝʜʫʢʪʠʚʥʽ, 
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ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʪʘ ʨʦʙʦʪʠ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʚʠʢʣʘʜʘʯʘ); 

ʙ) ʤʝʪʦʜʠ ʩʪʠʤʫʣʶʚʘʥʥʷ ʡ ʤʦʪʠʚʘʮʽʾ ʥʘʚʯʘʥʥʷ (ʤʝʪʦʜʠ ʬʦʨʤʫʚʘʥʥʷ 

ʽʥʪʝʨʝʩʫ: ʧʽʟʥʘʚʘʣʴʥʽ ̔ ʛʨʠ, ʘʥʘʣ̔ʟ ʞʠʪʪʻʚʠʭ ʩʠʪʫʘʮʽʡ, ʩʪʚʦʨʝʥʥʷ ʩʠʪʫʘʮʽʡ ʫʩʧʽʭʫ; 

ʤʝʪʦʜʠ ʬʦʨʤʫʚʘʥʥʷ ʦʙʦʚôʷʟʢʦʚʦʩʪʽ ʡ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʚ ʥʘʚʯʘʥʥʽ: ʨʦʟôʷʩʥʝʥʥʷ 

ʩʫʩʧʽʣʴʥʦʾ ʡ ʦʩʦʙʠʩʪʽʩʥʦʾ ʟʥʘʯʠʤʦʩʪʽ ʥʘʚʯʘʥʥʷ, ʧʨʝʜôʷʚʣʝʥʥʷ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʚʠʤʦʛ); 

ʚ) ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ ʡ ʩʘʤʦʢʦʥʪʨʦʣʶ (ʫʩʥʠʡ, ʧʠʩʴʤʦʚʠʡ ʢʦʥʪʨʦʣʴ, 

ʣʘʙʦʨʘʪʦʨʥʽ ʡ ʧʨʘʢʪʠʯʥʽ ʨʦʙʦʪʠ, ʤʘʰʠʥʥʠʡ  ̔ ʙʝʟʤʘʰʠʥʥʠʡ ʢʦʥʪʨʦʣʴ, 

ʬʨʦʥʪʘʣʴʥʠʡ ̔  ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ, ʧʦʪʦʯʥʠʡ ̔  ʧʽʜʩʫʤʢʦʚʠʡ). 

ɿʘʩʦʙʠ ʥʘʚʯʘʥʥʷ ï ʤʘʪʝʨʽʘʣʴʥʽ ʪʘ ̔ ʜʝʘʣʴʥʽ ʦʙôʻʢʪʠ, ɦ ʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ̫ ʢ ʥʦʩʽʾ ʚʽʜʦʤʦʩʪʝʡ ʪʘ ̔ ʥʩʪʨʫʤʝʥʪʠ ʜʽʷʣʴʥʦʩʪʽ ʚʠʢʣʘʜʘʯʘ ʡ 

ʩʪʫʜʝʥʪʽʚ, ʪʘ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʠʤʠ ʷʢ ʦʢʨʝʤʦ, ʪʘʢ ̔  ʩʧʽʣʴʥʦ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ: 

ʧʨʠʨʦʜʥʝ  ̔ ʩʦʮʽʘʣʴʥʝ ʦʪʦʯʝʥʥʷ, ʦʙʣʘʜʥʘʥʥʷ, ʧʽʜʨʫʯʥʠʢʠ, ʢʥʠʛʠ, ʥʘʫʢʦʚʽ 

ʚʠʜʘʥʥʷ, ʜʦʚʽʜʥʠʢʠ, ʝʥʮʠʢʣʦʧʝʜʽʾ, ʢʦʤʧôʶʪʝʨʠ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʧʨʦʛʨʘʤʥʠʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʢʦʤʧôʶʪʝʨʥʽ ʤʝʨʝʞʽ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʽʥʬʦʨʤʘʮʽʡʥʠʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʝʣʝʢʪʨʦʥʥʽ ʧʦʩʽʙʥʠʢʠ ʪʘ 

ʧʽʜʨʫʯʥʠʢʠ, ʝʣʝʢʪʨʦʥʥʽ ʩʣʦʚʥʠʢʠ, ʝʣʝʢʪʨʦʥʥʽ ʙʽʙʣʽʦʪʝʢʠ ̔  ʪ. ʜ. [156, ʩ. 116]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʩʧʨʠʷʻ: 

V ʧʽʜʚʠʱʝʥʥʶ ʤʦʪʠʚʘʮʽʾ ʥʘʚʯʘʣʴʥʦïʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ;  

V ʧʦʩʠʣʝʥʥʶ ʽʥʪʝʨʝʩʫ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ ʪʘ ʩʧʦʩʦʙʽʚ ʟʜʦʙʫʚʘʥʥʷ 

ʟʥʘʥʴ;  

V ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʪʘ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʥʘʚʯʘʥʥʷ;  

V ʩʪʚʦʨʝʥʥʶ ʧʦʟʠʪʠʚʥʦʾ ʩʦʮʽʘʣʴʥʦïʧʩʠʭʦʣʦʛʽʯʥʦʾ ʘʪʤʦʩʬʝʨʠ;  

V ʘʢʪʠʚʥʽʰʦʤʫ ʟʘʣʫʯʝʥʥʶ ʩʪʫʜʝʥʪʽʚ ʜʦ ʽʥʪʝʥʩʠʚʥʦʾ, ʪʚʦʨʯʦʾ ʥʘʚʯʘʣʴʥʦʾ 

ʨʦʙʦʪʠ, ʩʘʤʦʩʪʽʡʥʦʛʦ ʟʜʦʙʫʚʘʥʥʷ ʟʥʘʥʴ;  

V ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ; 

V  ʨʦʟʰʠʨʝʥʥʶ ʩʧʦʩʦʙʽʚ ʧʦʜʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʧʦʣʽʧʰʝʥʥʷ ʾ ʭ 

ʫʥʘʦʯʥʝʥʥʷ;  

V ʩʢʦʨʦʯʝʥʥʶ ʪʝʨʤ̔ʥʫ ʚʠʚʯʝʥʥʷ ʢʦʞʥʦʛʦ ʨʦʟʜʽʣʫ ʥʘʚʯʘʣʴʥʦʛʦ ʢʫʨʩʫ ʟʘ 

ʨʘʭʫʥʦʢ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʘʢʪʠʚʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦï
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ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʬʫʥʜʘʤʝʥʪʘʣʽʟʘʮʽʾ ʟʤʽʩʪʫ ʥʘʚʯʘʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʶ 

ʩʦʮʽʘʣʴʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʽʚ [184]. 

 ʌʦʨʤʠ ʥʘʚʯʘʥʥʷ ï ʮʽʣʝʩʧʨʷʤʦʚʘʥʘ, ʯʽʪʢʦ ʦʨʛʘʥʽʟʦʚʘʥʘ, ʟʤʽʩʪʦʚʥʦ 

ʥʘʩʠʯʝʥʘ ʡ ʤʝʪʦʜʠʯʥʦ ʟʘʙʝʟʧʝʯʝʥʘ ʩʠʩʪʝʤʘ ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʪʘ ʚʠʭʦʚʥʦʛʦ 

ʩʧʽʣʢʫʚʘʥʥʷ, ʚʟʘʻʤʦʜʽʾ, ʩʧʽʚʧʨʘʮʽ ʚʠʢʣʘʜʘʯʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ [185, c. 159].  

 ɺ. ɻ. ʂʨʠʩʴʢʦ ʨʦʟʜʽʣʷʻ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ ʥʘ ʦʩʚʽʪʥʴʦïʧʣʘʥʦʚʽ (ʫʨʦʢ, ʣʝʢʮʽʷ, 

ʩʝʤʽʥʘʨ, ʜʦʤʘʰʥʷ ʨʦʙʦʪʘ, ʽʩʧʠʪ ʪʘ ʽʥ.), ʧʦʟʘʧʣʘʥʦʚʽ (ʣʘʙʦʨʘʪʦʨʥʽ ʟʘʥʷʪʪʷ, 

ʧʨʘʢʪʠʯʥʽ ʟʘʥʷʪʪʷ, ʢʦʥʩʫʣʴʪʘʮʽʾ, ʢʦʥʬʝʨʝʥʮʽʾ, ʛʫʨʪʢʠ, ʝʢʩʢʫʨʩʽʾ, ʟʘʥʷʪʪʷ ʟʘ 

ʧʦʛʣʠʙʣʝʥʠʤʠ ʪʘ ʜʦʧʦʤʽʞʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ)  ̔ ʜʦʧʦʤʽʞʥʽ (ʛʨʫʧʦʚʽ ʪʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʟʘʥʷʪʪʷ, ʨʝʧʝʪʠʪʦʨʩʪʚʦ) [132].  

ʋ ʩʪʘʪʪʽ 50 ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ Ăʇʨʦ ʚʠʱʫ ʦʩʚʽʪʫò ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩ ʫ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʪʘʢʠʤʠ 

ʬʦʨʤʘʤʠ: ʥʘʚʯʘʣʴʥʽ ʟʘʥʷʪʪʷ; ʩʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ; ʧʨʘʢʪʠʯʥʘ ʧʽʜʛʦʪʦʚʢʘ; 

ʢʦʥʪʨʦʣʴʥʽ ʟʘʭʦʜʠ [1].  

 ʆʩʥʦʚʥʦʶ ʦʨʛʘʥʽʟʘʮʽʡʥʦʶ ʬʦʨʤʦʶ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʽ ʚʠʱʦʾ 

ʦʩʚʽʪʠ  ̒ʣʝʢʮʽʷ. ʇʨʠʟʥʘʯʝʥʥʷ ʣʝʢʮʽʾ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ɦ ʦʙ ʥʝ ʪʽʣʴʢʠ ʟʥʘʡʦʤʠʪʠ 

ʩʪʫʜʝʥʪʽʚ ʟ ʦʩʥʦʚʘʤʠ ʥʘʫʢ, ʨʦʟʢʨʠʚʘʪʠ ʩʫʪʥʽʩʪʴ ʧʝʜʘʛʦʛʽʯʥʦʾ ʧʨʘʮʽ, ʘʣʝ ʡ 

ʬʦʨʤʫʚʘʪʠ ʚ ʥʠʭ ʫʩʪʘʥʦʚʢʫ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʩʽʭ ʚʠʜʽʚ ʥʘʚʯʘʣʴʥʦʾ ʧʨʘʮʽ ʜʣʷ 

ʩʪʘʥʦʚʣʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʙʘʯʝʥʥʷ  ̔ʟʘʢʨʽʧʣʝʥʥʷ ʪʚʦʨʯʦʛʦ ʩʪʠʣʶ ʜʽʷʣʴʥʦʩʪʽ, 

ʨʦʟʚʠʪʢʫ ʩʚʦʻʨʽʜʥʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ ʫʯʠʪʝʣʷ [93]. ɺʽʜ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʣʝʢʮʽʾ ʟʘʣʝʞʠʪʴ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ̔ ʥʰʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ.  

ɺʘʞʣʠʚʦ, ɦ ʦʙ ʩʫʯʘʩʥʽ ʥʘʫʢʦʚʦïʤʝʪʦʜʠʯʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʘʢʘʜʝʤʽʯʥʽʡ ʣʝʢʮʽʾ 

ʦʨʛʘʥʯ̔ʥʦ ʧʦʻʜʥʫʚʘʣʠʩʴ ʽʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ. ʈʽʚʝʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʪʘ ʽʥʰʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʤʘʻ ʙʫʪʠ ʧʝʜʘʛʦʛʽʯʥʦ 

ʚʠʚʘʞʝʥʠʤ ̔  ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʪʦʛʦ, ɦ ʦʙ ʫ ʤʘʢʩʠʤʘʣʴʥʽʡ ʤʽʨʽ ʩʧʨʠʷʪʠ ʜʦʩʷʛʥʝʥʥʶ 

ʧʦʩʪʘʚʣʝʥʦʾ ʫ ʣʝʢʮʽʾ ʥʘʚʯʘʣʴʥʦïʧʝʜʘʛʦʛʽʯʥʦ ʾʤʝʪʠ. ʆʜʥʘʢ ʣʝʢʮʽʷ ʥʝ ʧʦʚʠʥʥʘ 

ʙʫʪʠ ʧʝʨʝʥʘʩʠʯʝʥʘ ʨʽʟʥʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʟʘʩʦʙʘʤʠ.  

ɺ ʫʤʦʚʘʭ ʧʦʩʪʽʡʥʠʭ ʫʜʦʩʢʦʥʘʣʝʥʴ ʽʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʥʝʤʦʞʣʠʚʦ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʤʘʡʙʫʪʥʴʦʛʦ ʫʯʠʪʝʣʷ ʧʝʨʝʜʙʘʯʠʪʠ ʚʩʽ 

ʟʘʚʜʘʥʥʷ, ʟ ʷʢʠʤʠ ʡʦʤʫ ʜʦʚʝʜʝʪʴʩʷ ʤʘʪʠ ʩʧʨʘʚʫ ʫ ʤʘʡʙʫʪʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ 
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ʜʽʷʣʴʥʦʩʪʽ  ̔ ʚ ʧʦʚʩʷʢʜʝʥʥʽʡ ʨʦʙʦʪʽ. ʋ ʮʠʭ ʫʤʦʚʘʭ ʧʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʴʦʛʦ 

ʫʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ ʧʦʚʠʥʥʘ ʙʫʜʫʚʘʪʠʩʴ ʥʘ ʬʦʨʤʫʚʘʥʥʽ ʚʤʽʥʴ 

ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʽʜʰʫʢʘʥʥʷ ʧʨʘʚʠʣʴʥʠʭ ʰʣʷʭʽʚ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʦʙʣʝʤ. 

ɺʽʜʧʦʚʽʜʥʦ ʦʜʥʽʻʶ ̔ ʟ ʬʦʨʤ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʫ ʚʠʱʦʤʫ ʧʝʜʘʛʦʛʽʯʥʦʤʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ, ʦʨʽʻʥʪʦʚʘʥʦʶ ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʥʘʚʯʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ,  ̒

ʩʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ.  

ɿʘ ʋʢʨʘʾʥʩʴʢʠʤ ʧʝʜʘʛʦʛʽʯʥʠʤ ʩʣʦʚʥʠʢʦʤ [45, ʩ. 296] Ăʩʘʤʦʦʩʚʽʪʘ ï ʦʩʚʽʪʘ, 

ʷʢʘ ʥʘʙʫʚʘʻʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʙʝʟ ʧʨʦʭʦʜʞʝʥʥʷ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ 

ʢʫʨʩʫ ʥʘʚʯʘʥʥʷ ʚ ʩʪʘʮʽʦʥʘʨʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ. ʉʘʤʦʦʩʚʽʪʘ  ̒

ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʩʪʘʮʽʦʥʘʨʥʠʭ ʟʘʢʣʘʜʘʭ, 

ʩʧʨʠʷʶʯʠ ʧʦʛʣʠʙʣʝʥʥʶ, ʨʦʟʰʠʨʝʥʥʶ ̔  ʙʽʣʴʰ ʤʽʮʥʦʤʫ ʟʘʩʚʦʻʥʥʶ ʟʥʘʥʴò. 

ʅʘʚʝʜʝʤʦ ʚʘʞʣʠʚʽ ʧʦʣʦʞʝʥʥʷ ʩʘʤʦʦʩʚʽʪʠ ʫʯʠʪʝʣʽʚ, ʚʟʷʚʰʠ ʟʘ ʦʩʥʦʚʫ 

ʨʦʟʫʤʽʥʥʷ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʇ. ɯ. ʇʽʜʢʘʩʠʩʪʠʤ ̔  ʽʥ. ʚ [167, ʩ. 276ï277]: 

ï ʮʽʣʝʥʘʧʨʘʚʣʝʥʝ ʬʦʨʤʫʚʘʥʥʷ ʫ ʤʘʡʙʫʪʥʴʦʛʦ ʫʯʠʪʝʣʷ ʛʦʪʦʚʥʦʩʪʽ ʜʦ 

ʩʘʤʦʦʩʚʽʪʠ ï ʦʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʟʘʜʘʯ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ; 

ï ʚʠʭʦʚʘʥʥʷ, ʥʘʚʯʘʥʥʷ, ʨʦʟʚʠʪʦʢ  ̔ ʧʨʦʬʝʩʽʡʥʘ ʧʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʽʭ 

ʫʯʠʪʝʣʽʚ ʧʦʚʠʥʥʘ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʥʘ ʦʩʥʦʚʽ ʪʽʩʥʦʛʦ ʟʚôʷʟʢʫ ʥʘʚʯʘʥʥʷ  ̔

ʩʘʤʦʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʥʘʫʢʦʚʦïʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ, ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʧʽʜ ʯʘʩ 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʧʨʘʢʪʠʢʠ; 

ï ʚʩʽ ʟʫʩʠʣʣʷ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʧʽʜʥʷʪʪʷ 

ʨʽʚʥʷ ʛʦʪʦʚʥʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ ʫʯʠʪʝʣʷ ʜʦ ʩʘʤʦʦʩʚʽʪʠ; 

ï ʚ ʨʝʟʫʣʴʪʘʪʽ ʫʧʨʘʚʣʽʥʥʷ ʩʘʤʦʦʩʚʽʪʦʶ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ (ʦʩʦʙʣʠʚʦ 

ʫʯʠʪʝʣʽʚ ̔ ʥʬʦʨʤʘʪʠʢʠ) ʧʦʚʠʥʥʘ ʬʦʨʤʫʚʘʪʠʩʷ ʧʦʩʪʽʡʥʘ ʧʦʪʨʝʙʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʩʚʦʻʾ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʧʝʜʘʛʦʛʘ, ̫ ʢ ʬʘʭʽʚʮʷ, ʙʘʞʘʥʥʷ ̔  ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʚ ʩʚʦʾʡ ʜʽʷʣʴʥʦʩʪʽ ʜʦʩʷʛʥʝʥʥʷʤʠ ʩʫʯʘʩʥʦʾ ʥʘʫʢʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʦʚʠʭ ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ̔  ʤʝʪʦʜʠʢ, ʥʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, 

ʟʦʢʨʝʤʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʫʩʽʭ ʪʠʭ ʥʝʦʙʭʽʜʥʠʭ ʫʤʦʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ̫ ʢʠʭ 

ʤʘʡʙʫʪʥʽʡ ʫʯʠʪʝʣʴ ʟʤʦʞʝ ʨʦʟʚôʷʟʫʚʘʪʠ ʧʦʩʪʘʚʣʝʥʽ ʧʝʨʝʜ ʥʠʤ ʩʫʩʧʽʣʴʩʪʚʦʤ 

ʟʘʚʜʘʥʥʷ, ʬʦʨʤʫʚʘʪʠ ʚʩʝʙʽʯʥʦ ʨʦʟʚʠʥʝʥʫ ʦʩʦʙʠʩʪʽʩʪʴ; 
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ï ʧʦʩʪʽʡʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʮʽʣʽʩʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʩʘʤʦʦʩʚʽʪʥʽʡ, 

ʧʝʨʝʪʚʦʨʝʥʥʷ, ʷʢʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʛʦʪʦʚʥʦʩʪʽ ʜʦ 

ʩʘʤʦʦʩʚʽʪʠ ʤʘʡʙʫʪʥʴʦʛʦ ʫʯʠʪʝʣʷ ï ʛʦʣʦʚʥʝ ʥʘʧʨʘʚʣʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ, ̫ ʢʝ ʤʘʻ ʟʘ 

ʤʝʪʫ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʫ ʫʧʨʘʚʣʽʥʥʷ ʩʘʤʦʦʩʚʽʪʦʶ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʚ 

ʩʠʩʪʝʤʽ ʜʦʜʘʪʢʦʚʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʋ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ̔ ʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʪʫʜʝʥʪʠ 

ʧʽʜ ʢʝʨʚʥʠʮʪʚʦʤ ʚʠʢʣʘʜʘʯʘ ʚʠʢʦʥʫʶʪʴ ʟʘʚʜʘʥʥʷ ʫ ʬʦʨʤʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ, 

ʦʩʢʽʣʴʢʠ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʚʝʜʝʥʥʷ ʟʘʥʷʪʴ ʚ ʢʦʤʧôʶʪʝʨʥʦʤʫ ʢʣʘʩʽ, ʮʠʤ ʩʘʤʠʤ 

ʧʦʛʣʠʙʣʶʶʪʴ ʟʥʘʥʥʷ, ʟʜʦʙʫʪʠʭ ʥʘ ʣʝʢʮʽʷʭ, ʚʜʦʩʢʦʥʘʣʶʶʪʴ ʥʘʚʠʯʢʠ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʚʜʘʥʴ. ɾʦʜʥʘ ʽʟ ʬʦʨʤ ʥʘʚʯʘʣʴʥʦʾ ʨʦʙʦʪʠ ʥʝ 

ʚʠʤʘʛʘʻ ʚʽʜ ʩʪʫʜʝʥʪʽʚ ʪʘʢʦʛʦ ʚʠʷʚʫ ̔ ʥʽʮʽʘʪʠʚʠ, ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʴ, 

ʷʢ ʣʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ. 

ʃʘʙʦʨʘʪʦʨʥ ̔ʨʦʙʦʪʠ ʧʨʦʚʦʜʷʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʦʬʝʩʽʡʥʦʾ ʦʨʽʻʥʪʘʮʽʾ 

ʤʘʡʙʫʪʥʴʦʛʦ ʫʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ ʜʣʷ ʦʚʦʣʦʜʽʥʥʷ ʥʘʚʠʯʢʘʤʠ ʝʬʝʢʪʠʚʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʤʘʡʙʫʪʥʽʡ 

ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

ɼʦ ʩʢʣʘʜʫ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʅ. ɺ. ʄʦʨʟʝ [157] ʧʨʦʧʦʥʫʻ ʜʦʣʫʯʠʪʠ  ̔

ʦʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪ ʥʘʚʯʘʥʥʷ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ,  ̒ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʚʩʽʻʾ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ. ʈʝʟʫʣʴʪʘʪ ʥʘʚʯʘʥʥʷ ï ʩʫʢʫʧʥʽʩʪʴ 

ʟʥʘʥʴ, ʫʤʽʥʴ, ʥʘʚʠʯʦʢ, ʥʘʙʫʪʠʭ ʩʪʫʜʝʥʪʦʤ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʥʘʚʯʘʥʥʷ ʟʘ ʧʝʚʥʦʶ 

ʧʨʦʛʨʘʤʦʶ. 

ʆʧʨʘʮʶʚʘʚʰʠ ʥʘʚʯʘʣʴʥʽ ʧʣʘʥʠ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʴʦʛʦ ʫʯʠʪʝʣʷ 

ʽʥʬʦʨʤʘʪʠʢʠ ʟʘ ʛʘʣʫʟʟʶ ʟʥʘʥʴ 01 çʆʩʚʽʪʘ/ʇʝʜʘʛʦʛʽʢʘè, ʩʧʝʮʽʘʣʴʥʽʩʪʴ 014.09 

ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ) ʅʇʋ ʽʤ. ʄ. ʇ. ɼʨʘʛʦʤʘʥʦʚʘ, ʫ ʚʘʨʽʘʪʠʚʥʽʡ 

ʯʘʩʪʠʥʽ ʧʨʦʧʦʥʫʻʤʦ ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ çʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè. ɿʘʛʘʣʴʥʽ 

ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʜʠʩʮʠʧʣʽʥʫ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ (ʜʠʚ. ʊʘʙʣ. 2.1.). 

ɺ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʜʠʩʮʠʧʣʽʥʠ çʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè ʩʪʫʜʝʥʪʠ 

ʧʦʚʠʥʥʽ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʧʨʦʛʨʘʤʦ  ʁʜʠʩʮʠʧʣʽʥʠ, ʾʾ ʩʪʨʫʢʪʫʨʦʶ, ʤʝʪʦʜʘʤʠ  ̔

ʬʦʨʤʘʤʠ ʥʘʚʯʘʥʥʷ, ʩʧʦʩʦʙʘʤʠ ̔  ʚʠʜʘʤʠ ʢʦʥʪʨʦʣʶ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʥʴ. 
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ʊʘʙʣʠʮʷ. 2.1. 

ʆʧʠʩ ʜʠʩʮʠʧʣʽʥʠ çʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè. 

ʅʘʡʤʝʥʫʚʘʥʥʷ 
ʧʦʢʘʟʥʠʢʽʚ  

ɻʘʣʫʟʴ ʟʥʘʥʴ, ʥʘʧʨʷʤ 

ʧʽʜʛʦʪʦʚʢʠ, ʦʩʚʽʪʥʴʦ-
ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʡ ʨʽʚʝʥʴ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ 

ʜʝʥʥʘ ʬʦʨʤʘ ʥʘʚʯʘʥʥʷ 

ʂʽʣʴʢʽʩʪʴ ʢʨʝʜʠʪʽʚ  ï 3 
ɻʘʣʫʟʴ ʟʥʘʥʴ 

01 çʆʩʚʽʪʘ/ʇʝʜʘʛʦʛʽʢʘè 

ɺʘʨʽʘʪʠʚʥʘ 
 

ɿʤʽʩʪʦʚʠʭ ʤʦʜʫʣʽʚ ï 2 
ʅʘʧʨʷʤ ʧʽʜʛʦʪʦʚʢʠ  

014.09 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ 
(ɯʥʬʦʨʤʘʪʠʢʘ) ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʛʦʜʠʥ ï 90 

ɯʥʜʠʚʽʜʫʘʣʴʥʝ 
ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʝ 

ʟʘʚʜʘʥʥʷ: 
ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ 
ʪʝʭʥʦʣʦʛʽʡ ʚ ʧʨʦʮʝʩʽ 

ʥʘʚʯʘʥʥʷ ʜʠʩʮʠʧʣʽʥʠ 

ʆʩʚʽʪʥʴʦ-

ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʡ ʨʽʚʝʥʴ: 
çʄʘʛʽʩʪʨè 

 

ʈʽʢ ʧʽʜʛʦʪʦʚʢʠ: 

5-ʡ 

ʉʝʤʝʩʪʨ 

2-ʡ 

ʃʝʢʮʽʾ 

14 ʛʦʜ. 

ʃʘʙʦʨʘʪʦʨʥʽ 

14 ʛʦʜ 

ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ 

62 ʛʦʜ 

ɺʠʜ ʢʦʥʪʨʦʣʶ 

ʟʘʣʽʢ 

ʊʝʤʘʪʠʯʥʠʡ ʧʣʘʥ ʜʠʩʮʠʧʣʽʥʠ çʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè ʩʢʣʘʜʘʻʪʴʩʷ 

ʟ 2 ʟʤʽʩʪʦʚʠʭ ʤʦʜʫʣʽʚ, ʚ ʢʦʞʥʦʤʫ ʟ ʷʢʠʭ ʧʦʻʜʥʫʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʦʢʨʝʤʠʡ 

ʩʘʤʦʩʪʽʡʥʠʡ ʙʣʦʢ ʜʠʩʮʠʧʣʽʥʠ, ʚ ʷʢʦʤʫ ʣʦʛʽʯʥʦ ʧʦʻʜʥʫʶʪʴʩʷ ʢʽʣʴʢʘ ʥʘʚʯʘʣʴʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʜʠʩʮʠʧʣʽʥʠ ʟʘ ʟʤʽʩʪʦʤ ʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʘʤʠ (ɼʦʜʘʪʦʢ ɸ). ʆʩʚʽʪʥʽʡ 

ʧʨʦʮʝʩ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʪʘʢʠʤʠ ʬʦʨʤʘʤʠ: ʣʝʢʮʽʡʥʽ, ʣʘʙʦʨʘʪʦʨʥʽ ʟʘʥʷʪʪʷ, 

ʩʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ ʩʪʫʜʝʥʪʽʚ, ʤʦʜʫʣʴʥʠʡ ʢʦʥʪʨʦʣʴ. ʇʨʠʟʥʘʯʝʥʥʷʤ ʩʘʤʦʩʪʽʡʥʦʾ 

ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ ʻ ʧʨʦʥʠʢʥʝʥʥʷ ʚ ʩʫʪʥʽʩʪʴ ʨʦʟʛʣʷʜʫʚʘʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʷʚʠʱ, 

ʙʽʣʴʰ ʧʦʛʣʠʙʣʝʥʝ ʥʘʚʯʘʥʥʷ ʜʠʩʮʠʧʣʽʥʠ: ʟʘʢʨʽʧʣʝʥʥʷ, ʧʦʛʣʠʙʣʝʥʥʷ ʽ 

ʨʦʟʰʠʨʝʥʥʷ ʟʜʦʙʫʪʠʭ ʟʥʘʥʴ. 
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2.2. ʈʦʟʨʦʙʢʘ ʪʘ ʫʪʦʯʥʝʥʥʷ ʢʦʤʧʦʥʝʥʪ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʾ 

ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʜʠʩʮʠʧʣʽʥʠ çʄʘʪʝʤʘʪʠʯʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷè 

ʐʚʠʜʢʽ ʪʝʤʧʠ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ, ʟʙʽʣʴʰʝʥʥʷ ʧʦʪʦʢʫ ʜʘʥʠʭ ʪʘ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʡʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʩʧʦʥʫʢʘʶʪʴ ʧʝʨʝʛʣʷʥʫʪʠ ʧʽʜʭʦʜʠ ʚ ʛʘʣʫʟʽ ʚʠʢʣʘʜʘʥʥʷ ʷʢ 

ʽʥʬʦʨʤʘʪʠʢʠ, ʪʘʢ ̔  ʤʘʪʝʤʘʪʠʢʠ ʚ ʮʽʣʦʤʫ. ɼʦʩʠʪʴ ʩʪʨʽʤʢʘ ʝʚʦʣʁʮʽʷ ̔ ʥʬʦʨʤʘʪʠʢʠ 

ʷʢ ʜʠʩʮʠʧʣʽʥʠ ʚʧʣʠʥʫʣʘ ʥʝ ʪʽʣʴʢʠ ʥʘ ʟʤʽʩʪ ʽʥʰʠʭ ʧʨʝʜʤʝʪʽʚ, ʘ ʡ ʥʘ ʧʝʜʘʛʦʛʽʯʥʽ 

ʤʝʪʦʜʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʟʥʘʡʰʣʦ ʚʪʽʣʝʥʥʷ ʚ ʜʦʢʫʤʝʥʪʘʭ ʖʅɽʉʂʆ: 

Ăʧʝʜʘʛʦʛʽʯʥʽ ʪʝʭʥʦʣʦʛʽʾ ï ʮʝ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʩʪʚʦʨʝʥʥʷ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʚʩʴʦʛʦ ʧʨʦʮʝʩʫ ʚʠʢʣʘʜʘʥʥʷ ʪʘ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʪʝʭʥʽʯʥʠʭ  ̔ʣʶʜʩʴʢʠʭ ʨʝʩʫʨʩʽʚ, ʾʭ ʚʟʘʻʤʦʜʽʾ, ʱʦ ʤʘʶʪʴ ʥʘ ʤʝʪʽ ʦʧʪʠʤʽʟʘʮʽʶ 

ʦʩʚʽʪʠò[57]. 

ɺ ʦʜʥʽʡ ʽʟ ʩʚʦʾʭ ʩʪʘʪʝʡ M. ɯ. ɾʘʣʜʘʢ ʥʘʛʦʣʦʰʫʻ, ʱʦ Ăʚ ʦʩʥʦʚʫ 

ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʪ̔ʥʴʦʛʦ ʧʨʦʮʝʩʫ ʩʣʽʜ ʧʦʢʣʘʩʪʠ ʩʪʚʦʨʝʥʥʷ ʪʘ ʰʠʨʦʢʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʧʦʚʩʷʢʜʝʥʥʫ ʧʝʜʘʛʦʛʽʯʥʫ ʧʨʘʢʪʠʢʫ ʥʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʦï

ʦʨʽʻʥʪʦʚʘʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ... ʛʘʨʤʦʥʽʡʥʦʛʦ 

ʧʦʻʜʥʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ̔  ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ, ʥʝ 

ʟʘʧʝʨʝʯʫʚʘʥʥʷ ̔  ʚʽʜʢʠʜʘʥʥʷ ʟʜʦʙʫʪʢʽʚ ʧʝʜʘʛʦʛʽʯʥʦʾ ʥʘʫʢʠ ʤʠʥʫʣʦʛʦ, ʘ, ʥʘʚʧʘʢʠ, 

ʾʭ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ̔  ʧʦʩʠʣʝʥʥʷ ... ò [71]. 

ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ 

ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʢʫʨʩʫ çʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʪʨʘʜʠʮʡ̔ʥʠʭ ʢʦʤʧʦʥʝʥʪʚ̔ (ʮʽʣʽ ʥʘʚʯʘʥʥʷ Ÿ ʟʤʽʩʪ ʥʘʚʯʘʥʥʷ Ÿ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ 

Ÿ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ Ÿ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ Ÿ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ) ̔  

ʢʦʤʧʦʥʝʥʪʚ̔ ̔ ʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

2.2.1. ʄʝʪʘ, ʟʘʚʜʘʥʥʷ  ̔ ʦʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ̔ ʥʬʦʨʤʘʪʠʢʠ 

ʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ï ʮʝ ʥʘʧʨʷʤ ʧʨʠʢʣʘʜʥʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʚ 

ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʷʢʦʾ ʩʪʫʜʝʥʪʠ ʚʠʚʯʘʶʪʴ ʪʝʦʨʽʶ ʪʘ ʤʝʪʦʜʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ 
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ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʟʘʜʘʯ ʧʨʠ ʟʘʜʘʥʠʭ ʜʦʜʘʪʢʦʚʠʭ ʫʤʦʚʘʭ ʫ ʚʠʛʣʷʜʽ ʩʠʩʪʝʤ ʨʽʚʥʷʥʴ 

ʽ/ʘʙʦ ʥʝʨʽʚʥʦʩʪʝʡ.  

ɿʘʛʘʣʴʥʘ ʤʝʪʘ ʥʘʚʯʘʥʥʷ ʢʦʥʢʨʝʪʠʟʫʻʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʟʘ ʢʦʞʥʦʶ 

ʪʝʤʦʶ, ʥʘ ʢʦʞʥʽʡ ʣʝʢʮʽʾ, ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʟʘʥʷʪʪʽ, ʫ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʪʘ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ. 

ʄʝʪʦʶ ʥʘʚʯʘʥʥʷ ʜʠʩʮʠʧʣʽʥʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ  ̒

ʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʘ ʽʥʬʦʨʤʘʪʠʯʥʠʭ ʟʥʘʥʴ ʩʪʦʩʦʚʥʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʟʘʜʘʯ ʟʘ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʧʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʜʦ ʥʘʚʯʘʥʥʷ ʦʩʥʦʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚ ʩʝʨʝʜʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ.  

ʋ ʟʘʢʣʘʜʘʭ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʦʩʥʦʚʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʦʞʥʘ 

ʚʠʚʯʘʪʠ ʥʘ ʛʫʨʪʢʘʭ, ʢʫʨʩʘʭ ʟʘ ʚʠʙʦʨʦʤ ʟ ʽʥʬʦʨʤʘʪʠʢʠ, ʧʨʠ ʥʘʧʠʩʘʥʥʽ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʨʦʙʽʪ ʧʦ ʄɸʅ. ʊʘʢʦʞ ʫʯʥʽ ʟʥʘʡʦʤʣʷʪʴʩʷ ʟ ʦʩʥʦʚʘʤʠ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʧʨʦʬʽʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʽʥʬʦʨʤʘʪʠʢʠ 

[172] ʫ 10 ʪʘ 11 ʢʣʘʩʘʭ ʚ ʨʦʟʨʽʟʽ ʪʝʤ çɸʥʘʣʽʟ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʜʘʥʠʭè (ʊʘʙʣʠʮʷ 2.2.) 

ʪʘ çɸʣʛʦʨʠʪʤʠè (ʊʘʙʣʠʮʷ 2.3.). 

ʊʘʙʣʠʮʷ 2.2. 

ʌʨʘʛʤʝʥʪ ʧʨʦʛʨʘʤʠ ʧʨʦʬʽʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ̔ ʥʬʦʨʤʘʪʠʢʠ ʜʣʷ 10 ʢʣʘʩʫ. 

ʆʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ ɿʤʽʩʪ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʊʝʤʘ çɸʥʘʣʽʟ ̔  ʚʽʟʫʘʣʽʟʘʮʽʷ ʜʘʥʠʭè 

ɿʥʘʥʥʻʚʘ ʩʢʣʘʜʦʚʘ 
ʇʦʷʩʥʶʻ ʧʦʥʷʪʪʷ ʚʠʙʽʨʢʠ ʪʘ ʨʷʜʫ 

ʜʘʥʠʭ. 
ɿʥʘʻ ʟʤʽʩʪ ʪʘ ʩʧʦʩʦʙʠ ʦʙʯʠʩʣʝʥʥʷ 
ʦʩʥʦʚʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʙʽʨʢʠ, ʧʨʦʚʝʜʝʥʥʷ 
ʧʨʦʩʪʠʭ ʬʽʥʘʥʩʦʚʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. 

ɸʨʛʫʤʝʥʪʦʚʘʥʦ ʦʙʠʨʘʻ ʤʝʪʦʜʠ ʪʘ 
ʟʘʩʦʙʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ. 

ɼʽʷʣʴʥʽʩʥʘ ʩʢʣʘʜʦʚʘ 
ʈʦʟʫʤʽʻ, ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʘ ʩʪʚʦʨʶʻ 

ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʦʙôʻʢʪʽʚ ʪʘ 

ɽʣʝʢʪʨʦʥʥʽ ʪʘʙʣʠʮʽ. ʂʦʤʧ'ʶʪʝʨʥʝ 
ʤʦʜʝʣʶʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ  ̔ ʧʨʦʮʝʩʽʚ. 

ʈʦʟʚ'ʷʟʘʥʥʷ ʨʽʚʥʷʥʴ ʪʘ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ 
ʟʘʜʘʯ ʟ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʛʘʣʫʟʝʡ 
ʟʘʩʦʙʘʤʠ ɯʊ. 

ʄʘʪʨʠʯʥʽ ʦʧʝʨʘʮʽʾ. ʈʦʟʚôʷʟʘʥʥʷ 
ʩʠʩʪʝʤ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ. 

ʆʩʥʦʚʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. 
ʈʷʜʠ ʜʘʥʠʭ. ʆʙʯʠʩʣʝʥʥʷ ʦʩʥʦʚʥʠʭ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʠʙʽʨʢʠ. 
ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ. 

ʊʘʙʣʠʯʥʠʡ ʧʨʦʮʝʩʦʨ ʷʢ ʟʘʩʽʙ ʜʣʷ 
ʬʽʥʘʥʩʦʚʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. 
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ʧʨʦʮʝʩʽʚ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ̔ ʟ 

ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʛʘʣʫʟʝʡ. 
ʇʣʘʥʫʻ ʪʘ ʧʨʦʚʦʜʠʪʴ ʥʘʚʯʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʡ ʢʦʤʧ'ʶʪʝʨʥʽ 
ʝʢʩʧʝʨʠʤʝʥʪʠ ʟ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʥʠʭ 

ʛʘʣʫʟʝʡ. 
ʋʤʽʻ ʨʦʟʚôʷʟʫʚʘʪʠ ʨʽʚʥʷʥʥʷ, 

ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ, ʦʧʪʠʤʽʟʘʮʽʡʥʽ 
ʟʘʜʘʯʽ ʟʘʩʦʙʘʤʠ ɯʊ. 
ɺʠʢʦʨʠʩʪʦʚʫʻ ʪʘʙʣʠʯʥʠʡ ʧʨʦʮʝʩʦʨ 

ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʦʩʪʠʭ ʬʽʥʘʥʩʦʚʠʭ 
ʨʦʟʨʘʭʫʥʢʽʚ. 

ɻʨʘʬʽʯʥʦ ʧʦʜʘʻ ʨʷʜʠ ʜʘʥʠʭ, ʪʨʝʥʜʠ 
ʫ ʚʠʙʽʨʮʽ ʜʘʥʠʭ. ɿʘʩʪʦʩʦʚʫʻ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘʩʦʙʠ ̔ ʥʬʦʛʨʘʬʽʢʠ ʜʣʷ 
ʧʦʜʘʥʥʷ ʜʘʥʠʭ. 

ʎʽʥʥʽʩʥʘ ʩʢʣʘʜʦʚʘ 
ʋʩʚʽʜʦʤʣʶʻ ʟʥʘʯʝʥʥʷ ʨʷʜʽʚ ʜʘʥʠʭ ʫ 

ʨʦʟʚôʷʟʘʥʥʽ ʞʠʪʪʻʚʠʭ  ̔ ʥʘʫʢʦʚʠʭ 
ʟʘʜʘʯ. 

ɽʣʝʢʪʨʦʥʥʘ ʪʘʙʣʠʮʷ ʷʢ ʟʘʩʽʙ ʧʦʜʘʥʥʷ 

ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʦʜʥʦʪʠʧʥʽ ʦʙôʻʢʪʠ. 
ʆʧʝʨʘʮʽʾ ʟ ʦʜʥʦʪʘʙʣʠʯʥʦʶ ʙʘʟʦʶ 

ʜʘʥʠʭ. 
ɺʽʟʫʘʣʽʟʘʮʽʷ ʨʷʜʽʚ  ̔ ʪʨʝʥʜʽʚ ʜʘʥʠʭ. 

ɺʠʙʽʨ ʪʠʧʫ ʜʽʘʛʨʘʤʠ. ɯʥʬʦʛʨʘʬʽʢʘ. 

ʊʘʙʣʠʮʷ 2.3. 

ʌʨʘʛʤʝʥʪ ʧʨʦʛʨʘʤʠ ʧʨʦʬʽʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ̔ ʥʬʦʨʤʘʪʠʢʠ ʜʣʷ 11 ʢʣʘʩʫ. 

ʆʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ ɿʤʽʩʪ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʊʝʤʘ çɸʣʛʦʨʠʪʤʠè 

ɿʥʘʥʥʻʚʘ ʩʢʣʘʜʦʚʘ 
ɿʥʘʻ ʤʝʪʦʜʠ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʘʣʛʦʨʠʪʤʽʚ.  
ɿʥʘʻ ̔  ʨʦʟʫʤʽʻ ʙʘʟʦʚʽ ʘʣʛʦʨʠʪʤʠ.  

ʇʦʷʩʥʶʻ ʩʪʨʫʢʪʫʨʫ ʘʣʛʦʨʠʪʤʫ ʪʘ 
ʨʝʘʣʽʟʫʻ ʡʦʛʦ ʟʘʩʦʙʘʤʠ ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ.  
ɼʽʷʣʴʥʽʩʥʘ ʩʢʣʘʜʦʚʘ 

ʈʝʘʣʽʟʫʻ ʙʘʟʦʚʽ ʘʣʛʦʨʠʪʤʠ ʟʘʩʦʙʘʤʠ 
ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ʇʣʘʥʫʻ ʧʨʦʮʝʩ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ 
ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʫʚʘʥʥʷ.  
ʉʪʚʦʨʶʻ ʪʘ ʥʘʣʘʛʦʜʞʫʻ ʧʨʦʛʨʘʤʠ ʟʘ 

ʨʦʟʨʦʙʣʝʥʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ. 
ʈʦʟʚôʷʟʫʻ ʟʘʜʘʯʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʙʘʟʦʚʠʭ ʘʣʛʦʨʠʪʤʽʚ.  
ʆʙˇʨʫʥʪʦʚʫʻ ʚʠʙʽʨ ʘʣʛʦʨʠʪʤʫ ʜʣʷ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ. 

ʄʝʪʦʜʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ. 
ʄʝʪʦʜʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ. 

ʂʦʜʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ. ʇʦʥʷʪʪʷ 
ʩʢʣʘʜʥʦʩʪʽ ʘʣʛʦʨʠʪʤʽʚ. 

ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ ʪʝʦʨʽʾ ʯʠʩʝʣ: 
 ïʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ 

 ï ʨʦʙʦʪʘ ʟ ʚʝʣʠʢʠʤʠ ʯʠʩʣʘʤʠ 
 ï ʬʘʢʪʦʨʠʟʘʮʽʷ ʯʠʩʝʣ 

ɸʣʛʦʨʠʪʤʠ ʩʦʨʪʫʚʘʥʥʷ. ʂʚʘʜʨʘʪʠʯʥʽ 
ʘʣʛʦʨʠʪʤʠ ʩʦʨʪʫʚʘʥʥʷ. ʉʦʨʪʫʚʘʥʥʷ 

ʚʩʪʘʚʢʘʤʠ, ʩʦʨʪʫʚʘʥʥʷ ʧʽʜʨʘʭʫʥʢʦʤ, 
ʩʦʨʪʫʚʘʥʥʷ ʟʣʠʪʪʷʤ 
ɸʣʛʦʨʠʪʤʠ ʧʦʰʫʢʫ. ɹʽʥʘʨʥʠʡ ʧʦʰʫʢ, 

ʪʝʨʥʘʨʥʠʡ ʧʦʰʫʢ, ʧʦʰʫʢ ʟ 
ʧʦʚʝʨʥʝʥʥʷʤ.  

ʆʙʨʦʙʢʘ ʨʷʜʢʽʚ. ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ 
ʪʝʦʨʽʾ ʛʨʘʬʽʚ. ʉʧʦʩʦʙʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʛʨʘʬʽʚ. ʇʦʰʫʢ ʫ ʰʠʨʠʥʫ ʪʘ ʛʣʠʙʠʥʫ; 
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ʎʽʥʥʽʩʥʘ ʩʢʣʘʜʦʚʘ 
ʆʮʽʥʶʻ ʩʢʣʘʜʥʽʩʪʴ ʘʣʛʦʨʠʪʤʽʚ.  

ʆʙˇʨʫʥʪʦʚʫʻ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʙʦʨʫ 
ʧʝʚʥʦʛʦ ʘʣʛʦʨʠʪʤʫ. ʆʮʽʥʶʻ 
ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʨʦʛʨʘʤ, ʩʪʚʦʨʝʥʠʭ ʟʘ ʙʘʟʦʚʠʤʠ 
ʘʣʛʦʨʠʪʤʘʤʠ. ʈʦʟʧʽʟʥʘʻ ʟʘʜʘʯʽ, ʜʣʷ 

ʨʦʟʚôʷʟʘʥʥʷ ʷʢʠʭ ʜʦʮʽʣʴʥʦ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʘʟʦʚʽ ʘʣʛʦʨʠʪʤʠ. 

ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʢʦʨʦʪʰʦʛʦ ʰʣʷʭʫ ʚ 
ʛʨʘʬʽ, ʘʣʛʦʨʠʪʤ ɼʝʡʢʩʪʨʠ, ʘʣʛʦʨʠʪʤ 

ʌʣʦʡʜʘïʋʦʨʰʝʣʣʘ. 
ɼʠʥʘʤʽʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ɾʘʜʽʙʥʽ 
ʘʣʛʦʨʠʪʤʠ. ɹʘʟʦʚʽ ʧʦʥʷʪʪʷ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʛʝʦʤʝʪʨʽʾ. 
ɺʝʢʪʦʨʥʠʡ ʜʦʙʫʪʦʢ; ʥʘʧʨʷʤʦʢ 

ʧʦʚʦʨʦʪʫ; ʚʠʟʥʘʯʝʥʥʷ ʧʣʦʱʽ 
ʤʥʦʛʦʢʫʪʥʠʢʘ; ʧʦʙʫʜʦʚʘ ʦʧʫʢʣʦʾ 

ʦʙʦʣʦʥʢʠ. 

 

ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʜʠʩʮʠʧʣʽʥʠ, ɦ ʦ ʤʘʶʪʴ ʙʫʪʠ ʚʠʢʦʥʘʥʽ ʚ ʧʨʦʮʝʩʽ 

ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ̔ ʥʬʦʨʤʘʪʠʢʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ̒ : 

¶ ʪʝʦʨʝʪʠʯʥʘ ̔  ʧʨʘʢʪʠʯʥʘ ʧʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ̔ ʥʬʦʨʤʘʪʠʢʠ 

ʟ ʧʠʪʘʥʴ ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʨʝʘʣʴʥʠʭ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʟʘʜʘʯ; 

¶  ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʩʪʦʩʦʚʥʦ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʦʙʤʝʞʝʥʠʭ ʨʝʩʫʨʩʽʚ, ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʽʘʥʪʫ ʟ 

ʤʥʦʞʠʥʠ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʪʘ ̔ ʥ., 

¶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʘʥʫʚʘʥʥʷ ʤʘʡʙʫʪʥʽʤʠ ʫʯʠʪʝʣʷʤʠ ʽʥʬʦʨʤʘʪʠʢʠ 

ʤʝʪʦʜʠʢʦʶ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʩʚʦʾʭ ʤʘʡʙʫʪʥʽʭ ʫʯʥʽʚ, 

ʨʦʟʫʤʽʥʥʷ ʽʜʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʷʢ ʚ ʧʨʦʮʝʩʽ ʨʝʘʣʽʟʘʮʽʾ 

ʥʘʚʯʘʥʥʷ, ʪʘʢ  ̔ ʧʽʜ ʯʘʩ ʡʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʤʝʪʦʶ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ 

ʢʦʨʠʛʫʚʘʥʥʷ;  

¶ ʚʠʭʦʚʘʥʥʷ ʫ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʪʚʦʨʯʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʧʨʦʙʣʝʤ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʟʦʢʨʝʤʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʦʙʽʚ ʩʫʯʘʩʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʩʬʦʨʤʫʚʘʪʠ ʟʥʘʥʥʷ, ʚʤʽʥʥʷ  ̔

ʥʘʚʠʯʢʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʜʦʩʣʽʜʞʝʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʧʨʦʙʣʝʤ  ̔ ʧʩʠʭʦʣʦʛʦïʧʝʜʘʛʦʛʽʯʥʠʭ ʩʠʪʫʘʮʽʡ, 

ʨʦʟʚʠʥʫʪʠ ʟʜʘʪʥʽʩʪʴ  ̔ ʚʽʜʯʫʪʪʷ ʥʝʦʙʭʽʜʥʦʩʪ ̔ ʧʦʩʪʽʡʥʦʾ ʩʘʤʦʦʩʚʽʪʠ  ̔

ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ, ʥʘʫʢʦʚʦʛʦ ʧʦʰʫʢʫ ʰʣʷʭʽʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʫ 

ʥʘʚʯʘʥʥʷ, ʬʦʨʤʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʾ ̔  ʤʘʪʝʤʘʪʠʯʥʦ ʾʢʫʣʴʪʫʨʠ ʫʯʥʽʚ, ʘʢʪʠʚʽʟʘʮʽʾ ʾʭ 

ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʪʚʦʨʯʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʥʘʜʘʥʥʷ ʥʘʚʯʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ 

ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʩʘʤʦʩʪʽʡʥʦʛʦ ʧʦʰʫʢʫ ʥʦʚʠʭ ʟʥʘʥʴ;  
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¶ ʬʦʨʤʫʚʘʥʥʷ ʫ ʩʪʫʜʝʥʪʽʚ ʜʦʩʪʘʪʥʽʭ ʟʥʘʥʴ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 

ʧʨʘʢʪʠʯʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʣʴʥʦïʚʠʭʦʚʥʦʾ ʨʦʙʦʪʠ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʨʽʟʥʠʭ 

ʨʦʟʜʽʣʽʚ h ʢʽʣʴʥʠʭ ʢʫʨʩʽʚ ʤʘʪʝʤʘʪʠʢʠ ̔  ̔ ʥʬʦʨʤʘʪʠʢʠ. 

ʆʜʥʠʤʠ ʽʟ ʛʦʣʦʚʥʠʭ ʟʘʚʜʘʥʴ, ʱʦ ʨʦʟʚôʷʟʫʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ɯʂʊ -  ̒ʬʦʨʤʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ̔ ʥʬʦʨʤʘʪʠʢʠ, ʾ ʭ ʚʽʜʧʦʚʽʜʥʘ 

ʬʘʭʦʚʘ ʧʽʜʛʦʪʦʚʢʘ (ʧʦʻʜʥʘʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ  ̔ ʧʨʘʢʪʠʯʥʦʛʦ ʘʩʧʝʢʪʚ̔ ʟʤʽʩʪʫ 

ʜʠʩʮʠʧʣʽʥʠ). ɸʜʞʝ ʧʨʘʢʪʠʯʥʠʡ ʘʩʧʝʢʪ ʧʦʚôʷʟʘʥʠʡ ʟ ʥʘʙʫʪʪʷʤ ʩʪʫʜʝʥʪʘʤʠ 

ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʟ ʛʦʪʦʚʠʤ ʧʨʦʙʣʝʤʥʦïʦʨʽʻʥʪʦʚʘʥʠʤ ʧʨʦʛʨʘʤʥʠʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʘ ʪʘʢʦʞ ʟ ʤʦʞʣʠʚʽʩʪʶ ʥʘʧʠʩʘʥʥʷ ʥʠʤʠ ʧʨʦʛʨʘʤ ʜʣʷ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʧʨʠʢʣʘʜʥʦʛʦ ʟʤʽʩʪʫ ʦʜʥʽʻʶ ʟ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʠʩʦʢʦʛʦ 

ʨʽʚʥʷ. ʊʦʤʫ ʧʽʜ ʯʘʩ ʦʨʛʘʥʟ̔ʘʮʾ̔ ʧʨʘʢʪʠʯʥʦʾ ʪʘ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʽʪ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʜʦʧʦʤʞ̔ʥʠʭ ʨʦʟʨʘʭʫʥʢʚ̔, ʧʦʙʫʜʦʚʠ ʽʣʶʩʪʨʘʮʽʡ, ʟʦʙʨʘʞʝʥʴ ʪʘ ʨʠʩʫʥʢʽʚ, 

ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʉʂʄ  ̔ ʇʇɿ, ʟʦʢʨʝʤʘ  ̔ ʪʘʢʽ ʧʨʦʛʨʘʤʥ ̔

ʟʘʩʦʙʠ, ʷʢ MS Excel, Mathcad, GRAN, Sage, Maxima, Mathematica, Matlab, 

MathCad, MuPad, Scilab, GeoGebra ʪʘ ̔ ʥ. 

ʎ ̔ ʟʘʚʜʘʥʥʷ ʤʘʶʪʴ ʚʨʘʭʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʧʦʪʨʝʙʠ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ 

ʩʫʩʧʽʣʴʩʪʚʘ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʥʘʫʢʦʚʦïʪʝʦʨʝʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, 

ʧʨʘʢʪʠʯʥʦʾ ʥʘʧʨʘʚʣʝʥʦʩʪʽ ʪʘ ʟʥʘʯʫʱʦʩʪʽ ʫ ʨʦʟʛʣʜ̫ ̔ʧʠʪʘʥʴ ʽʥʬʦʨʤʘʪʠʯʥʠʭ 

ʜʠʩʮʠʧʣʽʥ ʧʝʜʘʛʦʛʽʯʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʚʮʽʣʦʤʫ.  

ɺʠʚʯʝʥʥʷ ʢʫʨʩʫ çʄʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷè ʤʘʡʙʫʪʥʽʤʠ ʫʯʠʪʝʣʷʤʠ 

ʽʥʬʦʨʤʘʪʠʢʠ ʧʦʚʠʥʥʦ ʙʫʪʠ ʥʘʩʢʨʽʟʥʠʤ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʛʦʣʦʚʥʦʾ ʤʝʪʠ 

ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ. ʇʨʦʧʦʥʫʻʪʴʩʷ ʦʨʛʘʥʽʟʫʚʘʪʠ 

ʪʘʢʝ ʥʘʚʯʘʥʥʷ ʟʘ ʯʦʪʠʨʤʘ ʝʪʘʧʘʤʠ (ʈʠʩ. 2.3): ʧʨʦʧʝʜʝʚʪʠʯʥʠʡ, ʧʦʯʘʪʢʦʚʠʡ, 

ʦʩʥʦʚʥʠʡ, ʜʦʩʣʽʜʥʠʮʴʢʠʡ.  

ʇʨʦʧʝʜʝʚʪʠʢʫ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʚ ʟʘʛʘʣʴʥʦʤʫ ʢʫʨʩʽ ʽʥʬʦʨʤʘʪʠʢʠ 

(ʧʨʦʧʝʜʝʚʪʠʯʥʠʡ ʝʪʘʧ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ). ɿʦʢʨʝʤʘ ʝʣʝʤʝʥʪʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦ 

ʚʚʝʩʪʠ ʧʨʠ ʚʠʚʯʝʥʥʽ ʝʣʝʢʪʨʦʥʥʠʭ ʪʘʙʣʠʮʴ, ʙʘʟ ʜʘʥʠʭ, ʧʨʦʬʝʩʽʡʥʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʘʢʝʪʽʚ, ʦʩʥʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ɻʣʠʙʰʝ ̔  ʜʝʪʘʣʴʥʽʰʝ ʨʦʟʧʦʯʠʥʘʪʠ 
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ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʦʪʨʽʙʥʦ ʟ ʚʠʚʯʝʥʥ ̫ʩʪʫʜʝʥʪʘʤʠ ʡʦʛʦ 

ʦʩʥʦʚ, ʱʦ ʚʽʜʦʙʨʘʞʝʥʦ ʫ ʪʘʢʠʭ ʜʠʩʮʠʧʣʽʥʘʭ çɸʣʛʝʙʨʘ ʪʘ ʛʝʦʤʝʪʨʽʷè, 

çʄʘʪʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟè, çɼʠʩʢʨʝʪʥʘ ʤʘʪʝʤʘʪʠʢʘè, çʏʠʩʝʣʴʥʽ ʤʝʪʦʜʠè, çʊʝʦʨʽʷ 

ʡʤʦʚʽʨʥʦʩʪʝʡ ʪʘ ʤʘʪʝʤʘʪʠʯʥʘ ʩʪʘʪʠʩʪʠʢʘè, çʄʘʪʝʤʘʪʠʯʥʘ ʣʦʛʽʢʘ  ̔ ʪʝʦʨʽʷ 

ʘʣʛʦʨʠʪʤʽʚè (ʧʦʯʘʪʢʦʚʠʡ ʝʪʘʧ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ). ɼʘʣʽ 

ʧʽʩʣʷ ʦʧʘʥʫʚʘʥʥʷ ʤʘʡʙʫʪʥʽʤʠ ʫʯʠʪʝʣʷʤʠ ̔ ʥʬʦʨʤʘʪʠʢʠ ʙʘʟʦʚʠʭ ̔ ʥʬʦʨʤʘʪʠʯʥʠʭ 

ʪʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʢʫʨʩʽʚ, ʥʘʙʫʪʪʷ ʩʪʫʜʝʥʪʘʤʠ ʥʘʚʠʯʦʢ ʧʨʘʢʪʠʯʥʦʛʦ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ, ʬʽʟʠʯʥʠʭ, ʘ ʪʘʢʦʞ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʜʦʮʽʣʴʥʦ ʚʚʝʩʪʠ ʥʘ ʧôʷʪʦʤʫ ʨʦʮʽ 

ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʴʦʛʦ ʫʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ ʢʫʨʩ ñʄʘʪʝʤʘʪʠʯʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷò (ʦʩʥʦʚʥʠʡ ʝʪʘʧ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ).  

 

ʆʜʥʠʤ ʽʟ ʧʨʦʚʽʜʥʠʭ ʥʘʧʨʷʤʽʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʫʯʘʩʥʦʾ ʚʠʱʦʾ ʦʩʚʽʪʠ  ̒

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ɦ ʦ ʩʧʨʠʷʻ ʟʘʣʫʯʝʥʥʶ 

ʩʪʫʜʝʥʪʽʚ ʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʧʽʜʭʦʜʫ ʚ ʥʘʚʯʘʥʥʽ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʾʭʥʴʦʾ 

ʘʢʪʠʚʥʦʩʪʽ. ʇʽʜ ʯʘʩ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʫ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʬʦʨʤʫʶʪʴʩʷ ʥʘʚʯʘʣʴʥʽ ʜʦʩʣʽʜʥʠʮʴʢʽ ʚʤʽʥʥʷ. 

ɼʦʩʣʽʜʥʠʮʴʢʘ ʥʘʚʯʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ, ʦʨʛʘʥʽʟʦʚʘʥʘ ʚʠʢʣʘʜʘʯʝʤ ̔ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʨʽʟʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʠʢʦʥʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʟʘʚʜʘʥʴ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʧʦʰʫʢʫ ʧʦʷʩʥʝʥʥʷ  ̔ ʜʦʢʘʟʫ ʟʘʢʦʥʦʤʽʨʥʠʭ ʟʚ'ʷʟʢʽʚ  ̔

ʚʽʜʥʦʰʝʥʴ, ɦ ʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ, ʘʙʦ ʬʘʢʪʽʚ, ̫ ʚʠʱ, ʧʨʦʮʝʩʽʚ, 

ʟʘʜʘʯ, ʱʦ ʪʝʦʨʝʪʠʯʥʦ ʘʥʘʣʽʟʫʶʪʴʩʷ; ʚ ʷʢʽʡ ʜʦʤʽʥʫʻ ʩʘʤʦʩʪʽʡʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʠʡʦʤʽʚ ʥʘʫʢʦʚʠʭ ʤʝʪʦʜʽʚ ʧʽʟʥʘʥʥʷ  ̔ ʚʥʘʩʣʽʜʦʢ ʷʢʦʾ ʤʘʡʙʫʪʥʽ ʫʯʠʪʝʣʽ 
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ʽʥʬʦʨʤʘʪʠʢʠ ʘʢʪʠʚʥʦ ʦʧʘʥʦʚʫʶʪʴ ʟʥʘʥʥʷ, ʨʦʟʚʠʚʘʶʪʴ ʩʚʦʾ ʜʦʩʣʽʜʥʠʮʴʢʽ ʚʤʽʥʥʷ 

ʡ ʥʘʚʠʯʢʠ, ʬʦʨʤʫʶʪʴ ʧʽʟʥʘʚʘʣʴʥʽ ʤʦʪʠʚʠ ʡ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ̫ ʢʦʩʪʽ. 

ʋʟʘʛʘʣʴʥʠʤʦ ʨʽʚʥʽ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʤʘʡʙʫʪʥʽʭ 

ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʚʠʷʚʣʝʥʽ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʢʫʨʩʫ çʄʘʪʝʤʘʪʠʯʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷè:  

ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ:  

× ʩʪʫʜʝʥʪʠ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʚʠʢʣʘʜʘʯʘ ʧʨʦʚʦʜʷʪʴ ʘʥʘʣʽʟ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʟʘʜʘʯʽ, ʘʥʘʣʽʟ ʜʘʥʠʭ;  

× ʩʪʫʜʝʥʪʠ ʽʟ ʩʬʦʨʤʫʣʴʦʚʘʥʦʾ ʚʠʢʣʘʜʘʯʝʤ ʧʨʦʙʣʝʤʠ ʚʠʷʚʣʷʶʪʴ ʦʩʥʦʚʥʽ 

ʪʝʦʨʝʪʠʯʥʽ ʬʘʢʪʠ, ʧʨʦʝʢʪʫʶʪʴ ʾ ʾ ʨʦʟʚôʷʟʫʚʘʥʥʷ; 

× ʩʪʫʜʝʥʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʦʟʫʤʦʚʽ ʦʧʝʨʘʮʽʾ: ʘʥʘʣʽʟ, ʩʠʥʪʝʟ, 

ʧʦʨʽʚʥʷʥʥʷ. 

ɼʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ:  

× ʩʪʫʜʝʥʪʠ ʩʘʤʦʩʪʽʡʥʦ ʘʥʘʣʽʟʫʶʪʴ ʜʦʩʣʽʜʥʠʮʴʢʫ ʟʘʜʘʯʫ, ʾ ʾ ʫʤʦʚʫ, ʚʠʤʦʛʫ; 

× ʩʪʫʜʝʥʪʠ ʥʘ ʦʩʥʦʚʽ ʩʬʦʨʤʫʣʴʦʚʘʥʦʾ ʧʨʦʙʣʝʤʠ ʨʦʙʣʷʪʴ ʩʧʨʦʙʫ ʚʠʩʫʥʫʪʠ 

ʨʽʟʥʽ ʧʨʠʧʫʱʝʥʥʷ, ɦ ʦʜʦ ʾ ʾ ʚʠʨʽʰʝʥʥʷ; 

× ʩʪʫʜʝʥʪʠ ʟ ʜʦʧʦʤʦʛʦʶ ʚʠʢʣʘʜʘʯʘ ʙʫʜʫʶʪʴ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʟʘʜʘʯʽ, 

ʨʦʟʚôʷʟʫʶʪʴ ʾʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʘ, ʧʝʨʝʚʽʨʷʶʪʴ ʪʘ ʘʥʘʣʽʟʫʶʪʴ 

ʨʝʟʫʣʴʪʘʪʠ;  

× ʩʪʫʜʝʥʪʠ ʧʨʦʚʦʜʷʪʴ ʘʥʘʣʦʛʽʾ, ʨʦʙʣʷʪʴ ʫʟʘʛʘʣʴʥʝʥʥʷ. 

ʉʝʨʝʜʥʽʡ ʨʽʚʝʥʴ:  

× ʩʪʫʜʝʥʪʠ ʩʘʤʦʩʪʽʡʥʦ ʘʥʘʣʽʟʫʶʪʴ ʜʦʩʣʽʜʥʠʮʴʢʫ ʟʘʜʘʯʫ;  

× ʩʪʫʜʝʥʪʠ ʩʠʩʪʝʤʘʪʠʟʫʶʪʴ ʤʝʪʦʜʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ, ʚʽʜʦʤʽ ʨʘʥʽʰʝ, ʜʣʷ 

ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʝʪʦʜʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ.  

× ʩʪʫʜʝʥʪʠ ʯʘʩʪʢʦʚʦ ʩʘʤʦʩʪʽʡʥʦ ʧʨʦʚʦʜʷʪʴ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʟʘʜʘʯʽ;  

× ʩʪʫʜʝʥʪʠ ʩʘʤʦʩʪʽʡʥʦ ʟʜʽʡʩʥʶʶʪʴ ʘʥʘʣʽʟ ʨʦʟʚôʷʟʢʫ, ʧʝʨʝʚʽʨʢʫ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  

ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ: 

× ʩʪʫʜʝʥʪʠ ʩʘʤʦʩʪʽʡʥʦ ʟʜʽʡʩʥʶʶʪʴ ʪʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 
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ʟʘʜʘʯʽ,  

× ʩʪʫʜʝʥʪʠ ʩʘʤʦʩʪʽʡʥʦ ʬʦʨʤʫʣʶʶʪʴ ʧʨʦʙʣʝʤʫ, ʚʠʩʫʚʘʶʪʴ ʛʽʧʦʪʝʟʠ ɦ ʦʜʦ 

ʾʾ ʚʠʨʽʰʝʥʥʷ; 

× ʩʪʫʜʝʥʪʠ ʙʫʜʫʶʪʴ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʝʡ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʟʘʜʘʯʽ; 

× ʩʪʫʜʝʥʪʠ ʚʠʢʦʥʫʶʪʴ ʧʝʨʝʚʽʨʢʫ ʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ; 

× ʩʪʫʜʝʥʪʠ ʚʩʽ ʨʦʟʫʤʦʚʽ ʦʧʝʨʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʘʮʽʦʥʘʣʴʥʦ. 

ʌʦʨʤʫʚʘʪʠ ʚʤʽʥʥʷ ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʜʘʯʽ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦ ʥʝ ʪʽʣʴʢʠ ʧʽʜ ʯʘʩ ʘʫʜʠʪʦʨʥʦʾ ʨʦʙʦʪʠ. 

ʅʘʚʯʘʪʠ ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʜʘʯʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʤʧôʶʪʝʨʘ ʤʦʞʥʘ ʪʘʢʦʞ  ̔ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʚʽʜʧʦʚʽʜʥʠʭ ʥʘʫʢʦʚʠʭ ʛʫʨʪʢʽʚ, 

ʥʘʧʠʩʘʥʥʷ ʢʫʨʩʦʚʠʭ ʨʦʙʽʪ ʟ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ̔ ʥʬʦʨʤʘʪʠʢʠ 

(ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʝʪʘʧ ʥʘʚʯʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ). 

ɿʘ ʧʽʜʩʫʤʢʘʤʠ ʥʘʩʢʨʽʟʥʦʛʦ ʥʘʚʯʘʥʥʷ ʢʫʨʩʫ çʄʘʪʝʤʘʪʠʯʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷè ʤʦʞʥʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʧʝʨʝʣʽʢ ʦʩʥʦʚʥʠʭ ʟʥʘʥʴ ʪʘ ʚʤʽʥʴ, ʷʢʠʭ 

ʩʪʫʜʝʥʪʠ ʧʦʚʠʥʥʽ ʥʘʙʫʚʘʪʠ.  

ʆʪʞʝ, ʩʪʫʜʝʥʪʠ ʧʦʚʠʥʥʽ ʟʥʘʪʠ: 

¶ ʦʩʥʦʚʥ ̔ ʧʦʥʷʪʪ ̫ (ʤʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʝʢʩʪʨʝʤʘʣʴʥʘ 

ʟʘʜʘʯʘ, ʬʫʥʢʮʽʷ ʤʝʪʠ, ʦʙʤʝʞʝʥʥʷ, ʦʧʪʠʤʘʣʴʥʠʡ ʨʦʟʚôʷʟʦʢ, ʝʢʩʪʨʝʤʫʤ ʬʫʥʢʮʽʾ, 

ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ, ʪʨʘʥʩʧʦʨʪʥʘ ʟʘʜʘʯʘ, ʞʘʜʽʙʥʠʡ ʘʣʛʦʨʠʪʤ, ʛʨʘ, ʮʽʥʘ ʛʨʠ, 

ʤʽʥʽʤʘʢʩ, ʤʘʢʩʠʤʽʥ, ʟʤʽʰʘʥʘ ʩʪʨʘʪʝʛʽʷ, ʩʽʜʣʦʚʘ ʪʦʯʢʘ); 

¶ ʢʣʘʩʠʬʽʢʘʮʽ ʁʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ; 

¶ ʢʣʘʩʠʬʽʢʘʮʽʶ ʤʝʪʦʜʽʚ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ; 

¶ ʥʘʡʚʘʞʣʠʚʽʰʽ ʧʨʠʥʮʠʧʠ ʪʘ ʪʝʦʨʝʤʠ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ; 

¶ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʪʘ ʦʥʣʘʡʥ ʨʝʩʫʨʩʠ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ 

ʧʨʦʮʝʩʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ; 

¶ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʤʝʪʦʜʠʯʥʦ ʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ; 
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¶ ʥʘʫʢʦʚʦïʧʝʜʘʛʦʛʽʯʥʫ ʣʽʪʝʨʘʪʫʨʫ: ʞʫʨʥʘʣʠ, ʧʽʜʨʫʯʥʠʢʠ, ʧʦʩʽʙʥʠʢʠ ʪʦʱʦ. 

ʉʪʫʜʝʥʪʠ ʧʦʚʠʥʥʽ ʚʤʽʪʠ: 

¶ ʙʫʜʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʟʘʜʘʯʽ; 

¶ ʦʙʠʨʘʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʤʝʪʦʜ ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʪʘ ʟʘʩʪʦʩʫʚʘʪʠ ʡʦʛʦ; 

¶ ʜʦʩʣʽʜʞʫʚʘʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ (ʥʘ ʥʝʧʝʨʝʨʚʥʽʩʪʴ  ̔

ʜʠʬʝʨʝʥʮʽʡʦʚʥʽʩʪʴ); 

¶ ʚʠʟʥʘʯʠʪʠ ʫʤʦʚʠ ̔ ʩʥʫʚʘʥʥʷ ʨʦʟʚôʷʟʢʽʚ ʟʘʜʘʯʽ ʟʘ ʟʘʜʘʥʠʭ ʦʙʤʝʞʝʥʴ; 

¶ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʪʘ ʜʦʩʪʘʪʥʽ ʫʤʦʚʠ ʛʣʦʙʘʣʴʥʦʛʦ ʘʙʦ 

ʣʦʢʘʣʴʥʦʛʦ ʝʢʩʪʨʝʤʫʤʫ; 

¶ ʟʘʩʪʦʩʫʚʘʪʠ ʤʝʪʦʜʠ ʚʽʜʰʫʢʘʥʥʷ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ; 

¶ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʚʽʜʧʦʚʽʜʥʽ ʤʝʪʦʜʠ ʪʘ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʘʙʦ ʦʥʣʘʡʥ ʨʝʩʫʨʩʠ; 

¶ ʦʩʤʠʩʣʠʪʠ  ̔ ʢʦʥʢʨʝʪʠʟʫʚʘʪʠ ʧʨʦʙʣʝʤʫ ʪʘ ʚʠʟʥʘʯʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʾʾ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ̔ ʜʝʘʣʽʟʘʮʽʾ; 

¶ ʨʦʟʚôʷʟʫʚʘʪʠ ʨʽʟʥʦʪʠʧʥʽ ʟʘʜʘʯʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ; 

¶ ̔ʥʪʝʨʧʨʝʪʫʚʘʪʠ, ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʫʟʘʛʘʣʴʥʶʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ; 

¶ ʧʨʘʮʶʚʘʪʠ ʟ ʥʘʫʢʦʚʦïʤʝʪʦʜʠʯʥʦʶ ʣʽʪʝʨʘʪʫʨʦʶ; 

¶ ʟʘʡʤʘʪʠʩʷ ʩʘʤʦʦʩʚʽʪʦʶ ʫ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

ʋ ʥʘʩʪʫʧʥʠʭ ʧʫʥʢʪʘʭ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʙʫʜʝ ʢʦʥʢʨʝʪʠʟʦʚʘʥʦ ʟʤʽʩʪ 

ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʨʦʟʢʨʠʪʦ 

ʩʫʪʥʽʩʪʴ ʨʝʰʪʠ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ 

ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ: ʬʦʨʤ, ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ. 

2.2.2. ɿʤʽʩʪ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʠʩʮʠʧʣʽʥʠ çʄʘʪʝʤʘʪʠʯʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷè 

ʇʨʠ ʚʠʚʯʝʥʥʽ ʜʠʩʮʠʧʣʽʥʠ çʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè ʤʘʡʙʫʪʥʽ 

ʫʯʠʪʝʣʽ ʽʥʬʦʨʤʘʪʠʢʠ ʧʦʚʠʥʥʽ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʧʨʦʛʨʘʤʦʶ ʜʠʩʮʠʧʣʽʥʠ, ʾʾ 

ʩʪʨʫʢʪʫʨʦʶ, ʤʝʪʦʜʘʤʠ ̔  ʬʦʨʤʘʤʠ ʥʘʚʯʘʥʥʷ, ʩʧʦʩʦʙʘʤʠ ̔  ʚʠʜʘʤʠ ʢʦʥʪʨʦʣʶ ʪʘ 

ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʥʴ.  
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ɼʠʩʮʠʧʣʽʥʘ çʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʩʪʫʧʫ ʪʘ ʜʚʦʭ 

ʟʤʽʩʪʦʚʠʭ ʤʦʜʫʣʽʚ, ʢʦʞʝʥ ʟ ̫ ʢʠʭ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʚʽʜʥʦʩʥʦ ʦʢʨʝʤʠʡ ʩʘʤʦʩʪʽʡʥʠʡ 

ʙʣʦʢ ʜʠʩʮʠʧʣʽʥʠ, ʷʢʠʡ ʣʦʛʽʯʥʦ ʧʦʚ'ʷʟʫʻ ʢʽʣʴʢʘ ʥʘʚʯʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʜʠʩʮʠʧʣʽʥʠ ʟʘ ʟʤʽʩʪʦʤ ̔  ʚʟʘʻʤʦʟʚ'ʷʟʢʘʤʠ. ʆʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʪʘʢʠʭ 

ʬʦʨʤʘʭ: ʣʝʢʮʽʡʥʽ, ʣʘʙʦʨʘʪʦʨʥʽ ʟʘʥʷʪʪʷ, ʩʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ ʩʪʫʜʝʥʪʘ, ʤʦʜʫʣʴʥʠʡ 

ʢʦʥʪʨʦʣʴ. ɿʘʚʜʘʥʥʷʤ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ  ̒ʦʪʨʠʤʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ 

ʟʥʘʥʴ ʜʣʷ ʙʽʣʴʰ ʧʦʛʣʠʙʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ̔ ʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʇʝʨʝʣʽʢ ʟʤʽʩʪʦʚʠʭ ʤʦʜʫʣʽʚ ʪʘ ʾ ʭ ʟʤʽʩʪ.  

ʋ ʚʩʪʫʧʽ ʜʦ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ çʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè 

ʨʦʟʢʨʠʚʘʪ̒ʴʩʷ ʧʦʥʷʪʪʷ ʤʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥ ̫ʪʘ ̔ ʩʪʦʨʽʷ ʡʦʛʦ ʩʪʘʥʦʚʣʝʥʥʷ 

ʷʢ ʥʘʫʢʦʚʦʛʦ ʥʘʧʨʷʤʫ ʧʨʠʢʣʘʜʥʦʾ ʤʘʪʝʤʘʪʠʢʠ; ʚʠʚʯʘʶʪʴʩʷ ʧʦʥʷʪʪʷ: 

ʝʢʩʪʨʝʤʘʣʴʥʘ ʟʘʜʘʯʘ, ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ; ʬʫʥʢʮʽʷ ʤʝʪʠ, ʦʙʤʝʞʝʥʥʷ, 

ʦʧʪʠʤʘʣʴʥʠʡ ʨʦʟʚôʷʟʦʢ, ʝʢʩʪʨʝʤʫʤ ʬʫʥʢʮʽʾ, ʩʪʫʜʝʥʪʠ ʚʯʘʪʴʩʷ ʢʣʘʩʠʬʽʢʫʚʘʪʠ 

ʟʘʜʘʯʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ: ʟʘʜʘʯʽ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʟʘʜʘʯʽ 

ʜʨʦʙʦʚʦïʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʟʘʜʘʯʽ ʥʝʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʟʘʜʘʯʽ 

ʦʧʫʢʣʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʟʘʜʘʯʽ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʟʘʜʘʯʽ 

ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʟʘʜʘʯʽ ʩʪʦʭʘʩʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʟʘʜʘʯʽ 

ʜʠʩʢʨʝʪʥʦʛʦ (ʮʽʣʦʯʠʩʝʣʴʥʦʛʦ) ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʟʘʜʘʯʽ ʪʝʦʨʽʾ ̔ ʛʦʨ.  

ʉʪʫʜʝʥʪʠ ʟʥʘʡʦʤʣʷʪʴʩʷ ʟ ʦʩʥʦʚʥʠʤʠ ʝʪʘʧʘʪʠ ʟʥʘʭʦʜʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʚʯʘʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʡʦʛʦ ʥʘ ʧʨʘʢʪʠʮʽ ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʟʘʜʘʯʽ: ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ, ʧʦʙʫʜʦʚʘ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʢʣʘʩʠʬʽʢʘʮʽʷ ʦʪʨʠʤʘʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ  ̔ ʚʠʙʽʨ 

ʤʝʪʦʜʫ ʜʣʷ ʾ ʾ ʨʦʟʚôʷʟʫʚʘʥʥʷ, ʚʠʙʽʨ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ, ʧʨʦʚʝʜʝʥʥʷ ʦʙʯʠʩʣʝʥʴ 

(ʢʦʤʧôʶʪʝʨʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ), ʦʜʝʨʞʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʘʥʘʣʽʟ ʪʘ ̔ ʥʪʝʨʧʨʝʪʘʮʽʷ.  

ʉʪʫʜʝʥʪʠ ʚʯʘʪʴʩʷ ʧʨʘʮʶʚʘʪʠ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ ʟʘʩʦʙʘʤʠ ʪʘ 

ʦʥʣʘʡʥ ʨʝʩʫʨʩʘʤʠ: Gran1, Granï2D, Granï3D, Maple, MS Excel, ɻʨʘʬʦʘʥʘʣʽʟʘʪʦʨ 

1.3; Sage, Maxima, Mathematica, Matlab, MathCad, MuPad, Scilab, GeoGebra; 

WolframAlpha, Maple ʪʘ ʽʥ., ʟʘ ʜʦʧʦʤʦʛʦʶ ʢ̫ʠʭ ʤʦʞʥʘ ʜʦʩʠʪʴ ʰʚʠʜʢʦ 

ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʜʘʯʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 
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ʇʝʨʰʠʡ ʟʤʽʩʪʦʚʠʡ ʤʦʜʫʣʴ çʃʽʥʽʡʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè ʧʦʜʽʣʝʥʠʡ ʥʘ 

ʜʝʢʽʣʴʢʘ ʪʝʤ:  

ü ʟʘʜʘʯʽ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ - ʚʠʚʯʘʶʪʴ ʟʘʛʘʣʴʥʫ ʟʘʜʘʯʫ 

ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ; ʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʣʽʥʽʡʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ; ʧʦʥʷʪʪʷ ʜʦʧʫʩʪʠʤʽ ʨʦʟʚôʷʟʢʠ ʟʘʜʘʯʽ; ʧʦʥʷʪʪʷ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʟʘʜʘʯʽ; ʧʦʥʷʪʪʷ ʧʣʘʥʫ ʪʨʘʥʩʧʦʨʪʥʦʾ ʟʘʜʘʯʽ; ʤʘʪʝʤʘʪʠʯʥʫ ʧʦʩʪʘʥʦʚʢʫ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʟʘʜʘʯʽ; ʫʤʦʚʠ ʽʩʥʫʚʘʥʥʷ ʨʦʟʚôʷʟʢʫ ʪʨʘʥʩʧʦʨʪʥʦʾ ʟʘʜʘʯʽ.  ɺʯʘʪʴʩʷ 

ʨʦʟʨʽʟʥʷʪʠ ʟʙʘʣʘʥʩʦʚʘʥʫ (ʟʘʢʨʠʪʫ) ʪʨʘʥʩʧʦʨʪʥʫ ʟʘʜʘʯʫ ʪʘ  ʥʝʟʙʘʣʘʥʩʦʚʘʥʫ 

(ʚʽʜʢʨʠʪʫ) ʪʨʘʥʩʧʦʨʪʥʫ ʟʘʜʘʯʫ; ʟʥʘʭʦʜʠʪʠ ʨʦʟʚôʷʟʢʠ ʟʘʜʘʯʽ ʣʽʥʽʡʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʾʾ ʛʝʦʤʝʪʨʠʯʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ; ʨʦʟʚôʷʟʫʚʘʪʠ ʧʨʠʢʣʘʜʥʽ 

ʟʘʜʘʯʽ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ü ɿʘʜʘʯʽ ʮʽʣʦʯʠʩʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ - ʚʠʚʯʘʶʪʴʩʷ ʧʦʥʷʪʪʷ 

ʮʽʣʦʯʠʩʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ; ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ 

ʮʽʣʦʯʠʩʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ: ʤʝʪʦʜ ɻʦʤʦʨʽ, ʤʝʪʦʜ ʛʽʣʦʢ ʽ ʤʝʞ, ʘʣʛʦʨʠʪʤ 

ɼʝʡʢʩʪʨʠ, ʥʘʙʣʠʞʝʥʠʡ ʤʝʪʦʜ - ʞʘʜʽʙʥʠʡ ʘʣʛʦʨʠʪʤ, ʘʣʛʦʨʠʪʤʠ ʇʨʠʤʘ ʪʘ 

ʂʨʫʩʢʘʣʘ.  

ʇʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʜʘʥʦʾ ʪʝʤʠ ʩʪʫʜʝʥʪʠ ʚʯʘʪʴʩʷ ʟʘʩʪʦʩʫʚʫʚʘʪʠ ʥʘ ʧʨʘʢʪʠʮʽ 

ʪʦʯʥʽ ʪʘ ʥʘʙʣʠʞʝʥʽ ʤʝʪʦʜʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʜʠʩʢʨʝʪʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦ ʜʽʙʨʘʥʠʭ ʦʥʣʘʡʥ ʨʝʩʫʨʩʽʚ ʘʙʦ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ. 

ü ɽʣʝʤʝʥʪʠ ʪʝʦʨʽʾ ʽʛʦʨ - ʚʠʚʯʘʶʪʴʩʷ ʧʦʥʷʪʪʷ ʛʨʘ, ʧʘʨʪʽʷ, ʩʪʨʘʪʝʛʽʷ, 

ʛʨʘʚʝʮʴ, ʚʠʛʨʘʰ, ʦʧʪʠʤʘʣʴʥʘ ʩʪʨʘʪʝʛʽʷ, ʤʘʪʨʠʯʥʘ ʛʨʘ, ʧʣʘʪʽʞʥʘ ʤʘʪʨʠʮʷ, ʮʽʥʘ 

ʛʨʠ, ʧʨʠʥʮʠʧ ʤʽʥʽʤʘʢʩʫ, ʩʽʜʣʦʚʘ ʪʦʯʢʘ, ʟʤʽʰʘʥʽ ʩʪʨʘʪʝʛʽʾ. ʉʪʫʜʝʥʪʠ ʚʯʘʪʴʩʷ 

ʢʣʘʩʠʬʽʢʫʚʘʪʠ  ʟʘʜʘʯʽ ʪʝʦʨʽʾ ʽʛʦʨ ʟʘ: ʢʽʣʴʢʽʩʪʶ ʫʯʘʩʥʠʢʽʚ, ʪʨʠʚʘʣʽʩʪʶ ʛʨʠ, 

ʭʘʨʘʢʪʝʨʦʤ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʛʨʘʚʮʷʤʠ, ʚʣʘʩʪʠʚʽʩʪʶ ʬʫʥʢʮʽʡ ʚʠʛʨʘʰʫ; 

ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʜʘʯʽ ʤʘʪʨʠʯʥʠʭ ʽʛʦʨ (ʜʚʦʭ ʦʩʽʙ ʟ ʥʫʣʴʦʚʦʶ ʩʫʤʦʶ), ʘ ʪʘʢʦʞ ʽʛʨʠ 

ʪʠʧʫ mĬn ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʘ;ʟʚʦʜʠʪʠ ʤʘʪʨʠʯʥʫ ʛʨʫ ʜʦ ʟʘʜʘʯ ʣʽʥʽʡʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ.  

ɼʨʫʛʠʡ ʟʤʽʩʪʦʚʠʡ ʤʦʜʫʣʴ çʅʝʣʽʥʽʡʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè ʧʦʜʽʣʝʥʠʡ ʥʘ ʪʘʢʽ 

ʪʝʤʠ:  

ü ɿʘʜʘʯʽ ʥʝʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ - ʚʠʚʯʘʶʪʴ ʟʘʛʘʣʴʥʫ ʧʦʩʪʘʥʦʚʢʫ 
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ʟʘʜʘʯʽ ʥʝʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ; ʤʝʪʦʜʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʥʝʣʽʥʽʡʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘ ʙʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʥʦʞʥʠʢʽʚ ʃʘʛʨʘʥʞʘ. ʉʪʫʜʝʥʪʠ ʚʯʘʪʴʩʷ 

ʨʦʟʨʽʟʥʷʪʠ ʟʘʜʘʯʽ ʦʧʫʢʣʦʛʦ ʪʘ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ; ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʥʝʦʙʭʽʜʥʽ ʪʘ ʜʦʩʪʘʪʥʽ ʫʤʦʚʠ ʽʩʥʫʚʘʥʥʷ ʝʢʩʪʨʝʤʫʤʫ (ʊʝʦʨʝʤʘ ʂʫʥʘðʊʘʢʢʝʨʘ) 

ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʟʘʜʘʯ ʥʝʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ü ɿʘʜʘʯʽ ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ - ʚʠʚʯʘʻʪʴʩʷ ʩʫʪʥʽʩʪʴ 

ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ; ʧʦʥʷʪʪʷ ʧʦʢʨʦʢʦʚʝ ʫʧʨʘʚʣʽʥʥʷ; ʧʦʥʷʪʪʷ 

ʙʘʛʘʪʦʢʨʦʢʦʚʦʛʦ ʧʨʦʮʝʩʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ; ʧʦʥʷʪʪʷ ʧʨʠʥʮʠʧʫ ʦʧʪʠʤʘʣʴʥʦʩʪʽ 

ɹʝʣʣʤʘʥʘ. ʉʪʫʜʝʥʪʠ ʚʯʘʪʴʩʷ ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʜʘʯʽ ʧʨʦ ʚʠʙʽʨ ʪʨʘʻʢʪʦʨʽʾ ʨʫʭʫ 

ʣʽʪʘʢʘ; ʟʘʜʘʯʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ; ʟʘʜʘʯʽ ʟ ʜʚʦʤʘ 

ʟʤʽʥʥʠʤʠ ʫʧʨʘʚʣʽʥʥʷ; ʟʘʜʘʯʽ ʟ ʙʘʛʘʪʴʤʘ ʦʙʤʝʞʝʥʥʷʤʠ ʪʘ ʟʤʽʥʥʠʤʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʘ. ʉʪʫʜʝʥʪʠ ʚʤʽʶʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ 

ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʨʠʥʮʠʧ  ʦʧʪʠʤʘʣʴʥʦʩʪʽ ɹʝʣʣʤʘʥʘ.  

ü ɿʘʜʘʯʽ ʩʪʦʭʘʩʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ - ʚʠʚʯʘʻʪʴʩʷ ʧʦʥʷʪʪʷ 

ʩʪʦʭʘʩʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ; ʧʦʥʷʪʪʷ  ʦʜʥʦʝʪʘʧʥʠʭ ʟʘʜʘʯ ʩʪʦʭʘʩʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ,  ʧʦʥʷʪʪʷ  ʜʚʦʭʝʪʘʧʥʠʭ (ʙʘʛʘʪʦʝʪʘʧʥʠʭ) ʟʘʜʘʯ ʩʪʦʭʘʩʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ; ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʟʘʛʘʣʴʥʘ ʧʦʩʪʘʥʦʚʢʘ ʙʘʛʘʪʦʝʪʘʧʥʠʭ ʟʘʜʘʯ 

ʩʪʦʭʘʩʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʉʪʫʜʝʥʪʠ ʚʯʘʪʴʩʷ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʟʘʜʘʯʽ 

ʩʪʦʭʘʩʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ; ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʜʘʯʽ ʩʪʦʭʘʩʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʚʦʤʘ ʤʝʪʦʜʘʤʠ (ʧʨʷʤʽ ʪʘ ʥʝʧʨʷʤʽ) ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʤʧôʶʪʝʨʘ. 

ʄʘʪʝʨʽʘʣ ʢʫʨʩʫ çʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè ʧʦʜʽʣʝʥʦ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 2 

ʟʤʽʩʪʦʚʥʠʭ ʤʦʜʫʣʽʚ. ɿʤʽʩʪ ʢʦʞʥʦʛʦ ʤʦʜʫʣʷ ʨʦʟʢʨʠʚʘʻʪʴʩʷ ʚ ʧʦʩʣʽʜʦʚʥʦʤʫ 

ʧʦʻʜʥʘʥʥʽ ʣʝʢʮʽʾ, ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ, ʩʘʤʦʩʪʽʡʥʠʭ ʨʦʙʽʪ. 

ʅʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʘʥʷʪʪʷʭ ʩʪʫʜʝʥʪʠ ʨʦʟʚôʷʟʫʶʪʴ ʪʠʧʦʚʽ ʟʘʜʘʯʽ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ 

ʩʧʨʠʷʻ ʚʠʨʦʙʣʝʥʥʶ ʪʠʭ ʥʘʚʠʯʦʢ, ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʤʘʡʙʫʪʥʴʦʤʫ ʫʯʠʪʝʣʶ 

ʽʥʬʦʨʤʘʪʠʢʠ. ɼʦ ʢʫʨʩʫ ñʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷò ʥʘʤʠ ʜʽʙʨʘʥʦ ʪʘ 

ʨʦʟʨʦʙʣʝʥʦ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʽ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʟʥʘʡʦʤʣʷʪʴ ʩʪʫʜʝʥʪʽʚ ʟ 

ʧʦʥʷʪʪʷʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʟʘʜʘʯ 
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ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʤʝʪʦʜʘʤʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʨʽʟʥʦʪʠʧʥʠʭ ʟʘʜʘʯ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ 

ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʅʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʽ 

ʤʘʪʝʨʽʘʣʠ ʤʘʶʪʴ ʪʘʢʫ ʩʪʨʫʢʪʫʨʫ: ʢʦʨʦʪʢʽ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ, ʧʨʠʢʣʘʜʠ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʟ ʧʦʷʩʥʝʥʥʷʤʠ, ʟʘʚʜʘʥʥ ̫ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʪʘ 

ʢʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ. 

ʇʨʠ ʦʮʽʥʶʚʘʥʥʽ ʚʠʢʦʥʘʥʦʾ ʣʘʙʦʨʘʪʦʨʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʘ ʚʨʘʭʦʚʫʻʪʴʩʷ 

ʦʨʠʛʽʥʘʣʴʥʽʩʪʴ ʽ ʩʘʤʦʩʪʽʡʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ; ʧʨʘʚʠʣʴʥʽʩʪʴ ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʤʦʜʝʣʽ ʪʘ ʦʙʨʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʝʪʦʜʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ; ʚʠʙʽʨ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʩʦʙʫ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ; ʚʤʽʥʥʷ ʦʙˇʨʫʥʪʫʚʘʪʠ ʪʘ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ 

ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʘʜʘʯʽ. 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʟ ʢʫʨʩʫ ñʄʘʪʝʤʘʪʠʯʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷò ʫ ʩʪʫʜʝʥʪʽʚ ʨʦʟʰʠʨʶʻʪʴʩʷ ʫʷʚʣʝʥʥʷ ʧʨʦ ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʚʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ɺʠʙʠʨʘʶʯʠ ʧʨʦʛʨʘʤʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʝʷʢʦʾ ʟʘʜʘʯʽ ʥʘ ʢʦʤʧôʶʪʝʨʽ, ʧʦʪʨʽʙʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʙʘʛʘʪʦ ʬʘʢʪʦʨʽʚ ʽ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʪʠʧ ʢʦʥʢʨʝʪʥʦʾ ʟʘʜʘʯʽ, ʱʦ 

ʨʦʟʚôʷʟʫʻʪʴʩʷ. 

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʚʠʢʦʥʫʶʯʠ ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ ʜʘʥʦʛʦ ʢʫʨʩʫ, ʩʪʫʜʝʥʪʠ 

ʤʘʶʪʴ ʟʤʦʛʫ ʧʨʘʮʶʚʘʪʠ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ ʟʘʩʦʙʘʤʠ.  

ʈʦʟʛʣʷʥʝʤʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ.  

ʇʨʠʢʣʘʜ 2.1.  

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ʅʝʚʝʣʠʢʘ ʧʝʢʘʨʥʷ ʧʨʘʮʶʻ 5 ʜʥʽʚ ʥʘ ʪʠʞʜʝʥʴ  ̔

ʚʠʨʦʙʣʷʻ ʞʠʪʥʽʡ ʪʘ ʧʰʝʥʠʯʥʠʡ ʭʣʽʙ. ʅʘ ʚʠʨʦʙʥʠʮʪʚʦ 100 ʦʜʠʥʠʮʴ ʞʠʪʥʴʦʛʦ 

ʭʣʽʙʘ ʧʦʪʨʽʙʥʦ ʚʠʪʨʘʪʠʪʠ 1 ʣʶʜ./ʛʦʜ. ʨʦʙʦʯʦʛʦ ʯʘʩʫ ̔  30 ʢʛ ʞʠʪʥʴʦʛʦ ʙʦʨʦʰʥʘ 

1ïʛʦ ʩʦʨʪʫ, ʘ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʧʰʝʥʠʯʥʦʛʦ ʭʣʽʙʘ ʧʦʪʨʽʙʥʦ ʚʠʪʨʘʪʠʪʠ 1 ʣʶʜ./ʛʦʜ. 

ʨʦʙʦʯʦʛʦ ʯʘʩʫ  ̔ 20 ʢʛ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ ʚʠʱʦʛʦ ʩʦʨʪʫ. ʇʨʠʙʫʪʦʢ ʚʽʜ 

ʧʨʦʜʘʞʫ ʦʜʥʦʛʦ ʚʠʨʦʙʫ ʧʝʨʰʦʛʦ ʪʠʧʫ ʩʢʣʘʜʘʻ 2 ʛʨ.ʦʜ., ʘ ʚʽʜ ʧʨʦʜʘʞʫ ʚʠʨʦʙʫ 

ʜʨʫʛʦʛʦ ʪʠʧʫ ï 3 ʛʨ.ʦʜ. 
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ɿʘ ʷʢʦʛʦ ʱʦʜʝʥʥʦʛʦ ʚʠʧʫʩʢʫ ʢʦʞʥʦʛʦ ʟ ʚʠʨʦʙʽʚ ʧʨʠʙʫʪʦʢ ʙʫʜʝ 

ʤʘʢʩʠʤʘʣʴʥʠʤ, ̫ ʢʱʦ ʫ ʧʝʢʘʨʥʽ ʧʨʘʮʶʶʪʴ 2 ʨʦʙʽʪʥʠʢʠ ʢʦʞʝʥ 8 ʛʦʜʠʥ ɦ ʦʜʥʷ ̔  

ʱʦʪʠʞʥʷ ʥʘ ʩʢʣʘʜ ʧʦʩʪʫʧʘʻ ʜʦ 1.5 ʪ ʞʠʪʥʴʦʛʦ ʪʘ 1 ʪ ʧʰʝʥʠʯʥʦʛʦ ʙʦʨʦʰʥʘ? 

ɼʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʜʘʥʦʾ ʟʘʜʘʯ ̔ʧʦʪʨʽʙʥʦ ʩʪʫʜʝʥʪʘʤ ʧʦʚʪʦʨʠʪʠ ʩʠʩʪʝʤʠ 

ʣʽʥʽʡʥʠʭ ʥʝʨʽʚʥʦʩʪʝʡ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʾʭ ʨʦʟʚôʷʟʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʧʦʙʫʜʦʚʫ 

ʛʨʘʬʽʢʽʚ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʜʣʷ ʛʨʘʬʽʯʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʨʦʟʚôʷʟʢʽʚ ʜʘʥʦʾ ʟʘʜʘʯʽ. 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ. ʅʝʭʘʡ 

× ʭ1 ï ɦ ʦʜʝʥʥʠʡ ʚʠʧʫʩʢ ʞʠʪʥʴʦʛʦ ʭʣʽʙʘ (ʰʪ.) 

× ʭ2 ï ɦ ʦʜʝʥʥʠʡ ʚʠʧʫʩʢ ʧʰʝʥʠʯʥʦʛʦ ʭʣʽʙʘ (ʰʪ.) 

ʊʦʜʽ ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ʥʘʙʫʚʘʪʠʤʝ ʚʠʛʣʷʜʫ: 

Ὃὼȟὼ ςὼ σὼᴼάὥὼ, 

ʘ ʦʙʤʝʞʝʥʥʷ ʥʘ ʨʝʩʫʨʩʠ ʥʘʙʫʚʘʶʪʴ ʚʠʛʣʷʜʫ: 

ừ
Ử
Ừ

Ử
ứ
πȢπρὼ πȢπρὼ ρφ ̨̨̘̠̏̅̆̎̎́̒̏̃̏̂̍̆̇̆̎̎̚ȟ                                                
υẗπȢσὼ ρυππ̠̏̂̍̆̇̆̎̎̎́̓ ̨̝̙̉̇̎̆̃̃̉̓̑́̓̉̇̉̓̎̏̄̏̂̏̑̏̎́ȟ     
υẗπȢςὼ ρπππ̠̏̂̍̆̇̆̎̎̎́̓ ̨̙̘̙̉̇̎̆̃̃̉̓̑́̓̉̐̆̎̉̎̏̄̏̂̏̑̏̎́ȟ

ὼ πȟὭ ρȟς ̠̏̂̍̆̇̆̎̎̎́̋ ̨̝̌ ̨̨̝̖̗̝̖̋̒̓̃̉̑̏̂̌̆̎̉̏̅̉̎̉̌̂́ȟ         
ὼᶰὤȢ                                                                                                                                              

 

ʆʩʢʽʣʴʢʠ ʚ ʨʦʟʛʣʷʥʫʪʦʤʫ ʧʨʠʢʣʘʜʽ ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ̔  ʦʙʤʝʞʝʥʥʷ ʥʘ ʟʤʽʥʥʽ 

ʟʘʣʝʞʘʪʴ ʣʽʥʽʡʥʦ ʚʽʜ ʜʚʦʭ ʘʨʛʫʤʝʥʪʽʚ ὼȟὼ, ʪʦ ʜʘʥʘ ʟʘʜʘʯʘ ̒  ʟʘʜʘʯʝʶ ʣʽʥʽʡʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ.  

ɺʠʙʽʨ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ. ɿʘʜʘʯʫ ʧʨʦ ʧʝʢʘʨʥʶ ʤʦʞʥʘ ʨʦʟʚôʷʟʫʚʘʪʠ 

ʛʨʘʬʽʯʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ, ʥʘʧʨʠʢʣʘʜ, ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥ ̫Gran1, ʚ ̫ ʢʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʩʣʫʛ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘ ʛʨʘʬʽʯʥʠʤʠ 

ʤʝʪʦʜʘʤʠ ʟʥʘʭʦʜʠʪʠ ʥʘʙʣʠʞʝʥʽ ʨʦʟʚôʷʟʢʠ ʜʝʷʢʠʭ ʟʘʜʘʯ ʥʘ ʚʽʜʰʫʢʘʥʥʷ 

ʥʘʡʙʽʣʴʰʠʭ ʯʠ ʥʘʡʤʝʥʰʠʭ ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʡ ʦʜʥʽʻʾ ʯʠ ʜʚʦʭ ʟʤʽʥʥʠʭ ʥʘ 

ʤʥʦʞʠʥʘʭ, ʚʠʟʥʘʯʝʥʠʭ ʯʝʨʝʟ ʜʝʷʢʽ ʩʠʩʪʝʤʠ ʥʝʨʽʚʥʦʩʪʝʡ (ʯʠ ʢ̫ʠʤʦʩʴ ʽʥʰʠʤ 

ʯʠʥʦʤ). ɺ ʪʘʢʦʤʫ ʨʘʟʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʬʫʥʢʮʽʾ, ʘ ʪʘʢʦʞ ʬʫʥʢʮʽʾ, ʯʝʨʝʟ ʷʢʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʥʦʞʠʥʘ ʜʦʧʫʩʪʠʤʠʭ ʪʦʯʦʢ, ʤʦʞʫʪʴ ʙʫʪʠ ʣʽʥʽʡʥʠʤʠ ʯʠ 

ʥʝʣʽʥʽʡʥʠʤʠ, ʦʧʫʢʣʠʤʠ ʯʠ ʥʝʦʧʫʢʣʠʤʠ.  
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ʂʦʤʧôʶʪʝʨʥʠʡ ʝʢʩʧʝʨʠʤʝʪ, ʦʜʝʨʞʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʘʥʘʣʽʟ, 

ʽʥʪʝʨʧʨʝʪʘʮʽʷ. ʉʢʦʨʠʩʪʘʚʰʠʩʴ ʥʝʷʚʥʠʤ ʟʘʜʘʥʥʷʤ ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʟʤʽʥʥʠʤʠ ʭ 

 ̔ʫ (ʟʘʤʽʥʠʚʰʠ ʧʦʟʥʘʯʝʥʥʷ ʭ1 ʥʘ ʭ ʪʘ ʭ2 ʥʘ ʫ), ʚʚʝʜʝʤʦ ʦʙʤʝʞʝʥʥʷ ʥʘ ʟʤʽʥʥʽ: 

ừ
Ử
Ừ

Ử
ứ
πȢπρὼ πȢπρὼ ρφ π
υẗπȢσ̖ρυπππ
υẗπȢςώ ρππππ
ὼ π
ώ π

    (2.1.) 

ʪʘ ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ Ὃὼȟώ ςẗὼ σẗώ ὴρ π, ʜʝ ὴρ ï ʟʤʽʥʥʠʡ ʧʘʨʘʤʝʪʨ . 

(ʈʠʩ. 2.4.).  

 

ʈʠʩ. 2.4. ʈʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʠʢʣʘʜʘ 2.1. ʟʘ ʜʦʧʦʤʦʛʦʶ ʇʇɿ Gran1 

ɿʚʝʨʥʫʚʰʠʩʴ ʧʦʪʽʤ ʜʦ ʧʦʩʣʫʛʠ ñʆʧʝʨʘʮʽʾ/ʅʝʨʽʚʥʦʩʪʽ/ʉʠʩʪʝʤʠ 

ʥʝʨʽʚʥʦʩʪʝʡ Ὃὼȟώ πò, ʪʘ ʦʙʨʘʚʰʠ ʟʥʘʢ ʥʝʨʽʚʥʦʩʪʽ , ʨʦʟʚôʷʞʝʤʦ 

ʛʨʘʬʽʯʥʦ ʩʠʩʪʝʤʫ ʥʝʨʽʚʥʦʩʪʝʡ (*), ʥʘʜʘʚʰʠ ʩʧʦʯʘʪʢʫ ʧʘʨʘʤʝʪʨʫ ὴρ ʟʥʘʯʝʥʥʷ 

ʥʫʣʴ. ɿʤʽʥʶʶʯʠ ʜʘʣʽ ʧʘʨʘʤʝʪʨ 1p , ʙʫʜʝʤʦ ʧʝʨʝʤʽʱʫʚʘʪʠ ʧʨʷʤʫ ʣʽʥʽʶ, ʱʦ 

ʦʧʠʩʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ ςẗὼ σẗώ ὴρ π, ʚ ʥʘʧʨʷʤʽ ʚʝʢʪʦʨʘ (2,3) (ʛʨʘʜʽʻʥʪʘ 

ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ Ὃὼȟώ ςẗὼ σẗώ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʩʧʽʣʴʥʠʤʠ ʪʦʯʢʘʤʠ ʪʘʢʦʾ 

ʧʨʷʤʦʾ ʽ ʤʥʦʞʠʥʠ ʜʦʧʫʩʪʠʤʠʭ ʪʦʯʦʢ (ʭ,ʫ), ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʥʝʨʽʚʥʦʩʪʷʤʠ 
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(2.1.), ʙʫʜʫʪʴ ʣʠʰʝ ʪʦʯʢʠ, ʱʦ ʣʝʞʘʪʴ ʥʘ ʤʝʞʽ ʚʢʘʟʘʥʦʾ ʤʥʦʞʠʥʠ. ʏʝʨʝʟ ʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʘ 1p  ʚ ʪʘʢʦʤʫ ʨʘʟʽ ʙʫʜʝ ʚʠʟʥʘʯʝʥʝ ʦʧʪʠʤʘʣʴʥʝ (ʥʘʡʙʽʣʴʰʝ ʤʦʞʣʠʚʝ) 

ʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ Ὃὼȟώ, ʤʝʞʦʚʽ ʪʦʯʢʠ ʤʥʦʞʠʥʠ ʜʦʧʫʩʪʠʤʠʭ ʪʦʯʦʢ 

ʙʫʜʫʪʴ ʦʧʪʠʤʘʣʴʥʠʤʠ ʪʦʯʢʘʤʠ, ʪʦʙʪʦ ὴρ =4200, ʭ=600, ʫ=1000. (ʈʠʩ. 2.4.).  

ɼʣ̫ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʜʘʥʦʾ ʟʘʜʘʯʽ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʽʥʰʠʡ ʧʨʦʛʨʘʤʥʠʡ 

ʟʘʩʽʙ ï ʪʘʙʣʠʯʥʠʡ ʧʨʦʮʝʩʦʨ MS Excel (ʧʦʩʣʫʛʘ " ʇʦʰʫʢʫ ʨʦʟʚôʷʟʢʫ"). 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʻʤʦ ʪʘʢʽ ʨʝʟʫʣʴʪʘʪʠ: ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʡ 

ʧʨʠʙʫʪʦʢ ʧʝʢʘʨʥʽ ʟʘ ʜʝʥʴ ï 4200 ʛʨ.ʦʜ., ʚ ʨʘʟʽ ʚʠʧʽʢʘʥʥʷ 600 ʰʪ. ʞʠʪʥʴʦʛʦ ʪʘ 

1000 ʰʪ. ʧʰʝʥʠʯʥʦʛʦ ʭʣʽʙʘ. 

ʇʨʠʢʣʘʜ 2.2.  

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ʉʝʨʝʜ ʪʦʯʦʢ ʟ ʮʽʣʦʯʠʩʝʣʴʥʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ, ʱʦ 

ʣʝʞʘʪʴ ʚ ʤʥʦʞʠʥʽ ʨʦʟʚôʷʟʢʽʚ ʥʝʨʽʚʥʦʩʪʽ ρ, ʟʥʘʡʪʠ ʪʦʯʢʫ, ʚ ʷʢʽʡ 

ʬʫʥʢʮʽʷ Ὃὼȟώ ȿὼ ȿ̔ ʥʘʙʫʚʘʻ ʥʘʡʙʽʣʴʰʦʛʦ ʮʽʣʦʯʠʩʝʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ [77, 

ʩ. 180] .  

ɼʣʷ ʪʦʛʦ,ʱʦʙ ʨʦʟʚô̫ʟʘʪʠ ʜʘʥʫ ʟʘʜʘʯʫ, ʧʦʨʪʽʙʥʦ ʟʽ ʩʪʫʜʝʥʪʘʤʠ ʧʨʠʛʘʜʘʪʠ 

ʨʽʚʥʷʥʥʷ ʢʦʣʘ, ʦʩʦʙʣʠʚʦʩʪʽ ʡʦʛʦ ʛʨʘʬʽʯʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ 

ʧʦʙʫʜʦʚʠ ʢʦʣʘ ʟʘ ʜʦʧʦʤʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ Gran1; ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʥʝʨʽʚʥʦʩʪʝʡ; ʧʦʙʫʜʦʚʫ ʬʫʥʢʮʽʾ ʟ ʤʦʜʫʣʝʤ. 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ. ʎʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ʥʘʙʫʚʘʻ ʚʠʛʣʷʜʫ:  

Ὃὼȟώ ȿὼ ȿ̔O άὥὼȟ 

ʟʘ ʦʙʤʝʞʝʥʴ 
ρ

ὼȟώ ɴ ὤȢ
 

ɼʘʥʘ ʟʘʜʘ  ̒ʟʘʜʘʯʝʶ ʮʽʣʦʯʠʩʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʪʘʢ ʷʢ ʟʘ ʫʤʦʚʦʶ 

ʟʘʜʘʯʽ, ʟʤʽʥʥʽ ʥʘʙʫʚʘʶʪʴ ʣʠʰʝ ʮʽʣʠʭ ʟʥʘʯʝʥʴ.  

ɺʠʙʽʨ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ. ɼʘʥʫ ʟʘʜʘʯʫ ʤʦʞʥʘ ʪʘʢʦʞ ʨʦʟʚôʷʟʫʚʘʪʠ 

ʛʨʘʬʽʯʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ, ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ Gran1. 

ʂʦʤʧôʶʪʝʨʥʠʡ ʝʢʩʧʝʨʠʤʝʪ, ʦʜʝʨʞʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʘʥʘʣʽʟ, ̔ ʥʪʝʨʧʨʝʪʘʮʽʷ. 

 ʇʦʙʫʜʫʻʤʦ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ρ π. 
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ɿʚʝʨʥʫʚʰʠʩʴ ʜʦ ʧʦʩʣʫʛʠ ñʆʧʝʨʘʮʽʾ / ʅʝʨʽʚʥʦʩʪʽ / ʉʠʩʪʝʤʘ ʥʝʨʽʚʥʦʩʪʝʡ 

Ὃὼȟώ πò, ʣʝʛʢʦ ʙʘʯʠʪʠ, ɦ ʦ ʙʫʜʴï̫ ʢʘ ʪʦʯʢʘ ʚʩʝʨʝʜʠʥʽ ʦʪʨʠʤʘʥʦʛʦ ʝʣʽʧʩʘ 

ʙʫʜʝ ʦʢʨʝʤʠʤ ʨʦʟʚôʷʟʢʦʤ ʜʘʥʦʾ ʥʝʨʽʚʥʦʩʪʽ (ʨʠʩ. 2.5).  

 

ʈʠʩ. 2.5. ʈʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʠʢʣʘʜʘ 2.2. ʟʘ ʜʦʧʦʤʦʛʦʶ ʇʇɿ Gran1 

ʇʦʙʫʜʫʻʤʦ ʜʘʣʽ ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ Ὃὼȟώ ȿὼ ȿ̔ ˝ρ π ʟʽ ʟʤʽʥʥʠʤ 

ʧʘʨʘʤʝʪʨʦʤ 1p . ɿʤʽʥʶʶʯʠ ʜʘʥʠʡ ʧʘʨʘʤʝʪʨ 1p , ʧʝʨʝʤʽʱʫʻʤʦ ʣʽʥʽʾ ʨʽʚʥʷ, ʱʦ 

ʦʧʠʩʫʶʪʴʩʷ ʯʝʨʝʟ ʨʽʚʥʷʥʥʷ ȿὼ ȿ̔ ˝ρ π, ʚ ʥʘʧʨʷʤʽ ʚʝʢʪʦʨʽʚ (1,1) ʽ (ï1,ï1). 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʻʤʦ ï max (ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ) ʬʫʥʢʮʽʾ, ʨʽʚʥʝ 3, 

ʜʦʩʷʛʘʻʪʴʩʷ ʚ ʪʦʯʢʘʭ (1,2) ʪʘ (ï1,ï2), ʱʦ ʣʝʞʘʪʴ ʚ ʤʥʦʞʠʥʽ ʨʦʟʚôʷʟʢʽʚ ʥʝʨʽʚʥʦʩʪʽ 

ρ.  

ʆʜʝʨʞʘʪʠ ʜʘʥʫ ʚʽʜʧʦʚʽʜʴ ʤʦʞʥʘ ʪʘʢʦʞ, ʚʩʪʘʥʦʚʠʚʰʠ ʢʫʨʩʦʨ ʥʘ ʚʠʨʘʟ 

Ὃὼȟώ ȿὼ ȿ̔ ʫ ʚʽʢʥ ̔ ñʉʧʠʩʦʢ ʦʙôʻʢʪʽʚò  ̔ ʟʚʝʨʥʫʚʰʠʩʴ ʜʦ ʧʦʩʣʫʛʠ 

ñʆʧʝʨʘʮʽʾ/ɿʥʘʯʝʥʥʷ ʚʠʨʘʟʫ G(x,y)ò. ʇʝʨʝʤʽʱʫʶʯʠ ʢʦʦʨʜʠʥʘʪʥʠʡ ʢʫʨʩʦʨ 
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ʚʩʝʨʝʜʠʥʽ ʦʙʣʘʩʪʽ ʨʦʟʚôʷʟʢʽʚ, ʤʦʞʥʘ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʚʠʨʘʟʫ ȿὼ ȿ̔, 

ʱʦ ʦʙʯʠʩʣʶʶʪʴʩʷ, ʫ ʚʽʢʥʽ ñɻʨʘʬʽʢò.  

ʇʦʢʘʞʝʤʦ, ʱʦ ʜʘʥʫ ʟʘʜʘʯʫ ʤʦʞʥʘ ʪʘʢʦʞ ʨʦʟʚôʷʟʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʇɿ 

MathCAD, ɦ ʦ ̫ ʚʣʷʻ ʩʦʙʦʶ ʧʦʪʫʞʥʫ, ʥʘʜʽʡʥʫ, ʫʥʽʚʝʨʩʘʣʴʥʦ ̔ ʥʪʝʛʨʦʚʘʥʫ ʉʂʄ, 

ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʜʘʯ, ʟʦʢʨʝʤʘ, 

ʟʘʜʘʯ ʦʧʪʠʤʽʟʘʮʽʾ ʟ ʛʨʘʬʽʯʥʦʶ ʚʽʟʫʘʣʽʟʘʮʽʻʶ (ʟʘ ʧʦʪʨʝʙʠ), ʘ ʪʘʢʦʞ ʚʠʢʦʥʘʥʥʷ 

ʽʥʞʝʥʝʨʥʦïʪʝʭʥʽʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ.  

ɼʣʷ ʧʦʯʘʪʢʫ ʚʢʘʞʝʤʦ ʬʫʥʢʮʽʾ ʫ ʩʝʨʝʜʦʚʠʱʽ ʇɿ MathCAD, ʥʘʚʝʜʝʥʽ ʚ 

ʫʤʦʚ ̔ ʟʘʜʘʯʽ. ʑʦʙ ʦʪʨʠʤʘʪʠ ʛʨʘʬʽʢʠ ʚʽʜʧʦʚʽʜʥʠʭ ʬʫʥʢʮʽʡ ʦʙʠʨʘʻʤʦ ʽʟ 

ʩʧʝʮʽʘʣʴʥʦʾ ʛʨʘʬʽʯʥʦʾ ʦʙʣʘʩʪʽ (ʈʠʩ.2.6.) ʢʦʧʢʫ  ï ʧʦʙʫʜʦʚʘ ʛʨʘʬʽʢʘ 3D 

ʬʫʥʢʮʽʾ Ὢὼȟώ ȿὼ ώȿ ʫ ʚʠʛʣʷʜʽ ʧʦʚʝʨʭʥʽ ʪʘ  ï ʧʦʙʫʜʦʚʘ ʣʽʥʽʡ ʨʽʚʥʷ 

ʬʫʥʢʮʽʡ: Ὢρὼȟώ ὼ ώ, Ὣὼȟώ  ʪʘ Ὢςὼȟώ ὼ ώ, 

Ὣὼȟώ  (ʈʠʩ.2.7.). 

 

ʈʠʩ. 2.6. ɻʨʘʬʽʯʥʘ ʦʙʣʘʩʪʴ ʇɿ MathCAD 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ Ὢρὼȟώ ὼ ώ ʟʘ 

ʦʙʤʝʞʝʥʴ ρ ʦʙʠʨʘʻʤʦ ʬʫʥʢʮʽʶ Maximize (ʈʠʩ.2.7.). 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʻʤʦ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ = 3.606. ʊʘʢ ʷʢ 

ʟʘʜʘʯʘ ʮʽʣʦʯʠʩʝʣʴʥʘ, ʪʦ ʧʦʪʨʽʙʥʦ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʬʫʥʢʮʽʾ trunc(x), ʷʢʘ ʧʦʚʝʨʪʘʻ 

ʮʽʣʫ ʯʘʩʪʠʥʫ ʭ, ʪʦʙʪʦ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʦʪʨʠʤʘʻʤʦ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ 

= 3. ɸʥʘʣʦʛʽʯʥʦ ʟʥʘʡʜʝʤʦ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ Ὢςὼȟώ ὼ ώ ʟʘ 

ʦʙʤʝʞʝʥʴ ρ , ʦʙʨʘʚʰʠ ʬʫʥʢʮʽʾ Maximize ʪʘ trunc(x). ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʪʘʢʦʞ ʦʪʨʠʤʘʻʤʦ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ = 3. 

ʗʢ ʙʘʯʠʤʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʟʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ (Gran1, Mathcad) ʜʣʷ 

ʟʥʘʭʦʜʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʚôʷʟʢʫ, ʤʠ ʦʪʨʠʤʫʻʤʦ ʦʜʠʥʘʢʦʚʠʡ ʨʝʟʫʣʴʪʘʪ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ. ɺʠʙʽʨ ʧʨʦʛʨʘʤʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʟʘʜʘʯ ʟʘʣʠʰʘʻʪʴʩʷ ʟʘ ʚʠʢʣʘʜʘʯʝʤ.  
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ʈʠʩ. 2.7. ʈʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʠʢʣʘʜʘ 2.2. ʟʘ ʜʦʧʦʤʦʛʦʶ ʇʇɿ MathCAD 
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ʇʨʠʢʣʘʜ 2.3.  

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ɿʥʘʡʪʠ ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ: 

ὤ ὼ σ ὼ σ ȟ 

ʟʘ ʦʙʤʝʞʝʥʴ: 

ὼὼ υȟ
ὼ ὼ ρρȟ
ὼ πȟὼ πȢ

 

ɼʘʥʘ ʟʘʜʘʯʘ ̒  ʟʘʜʘʯʝʶ ʥʝʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʪʘʢ ̫ ʢ ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ 

 ̒ʥʝʣʽʥʽʡʥʦʶ. 

ɺʠʙʽʨ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ. ɼʣʷ ʨʦʟʚʟʷʫʚʘʥʥʷ ʜʘʥʦʾ ʟʘʜʘʯʽ ʩʢʦʨʠʩʪʘʻʤʦʩʷ 

ʧʨʦʛʨʘʤʥʠʤ ʟʘʩʦʙʦʤ GRAN1. 

ʉʢʦʨʠʩʪʘʚʰʠʩʴ ʥʝʷʚʥʠʤ ʟʘʜʘʥʥʷʤ ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʟʤʽʥʥʠʤʠ ʭ ̔  ʫ (ʪʦʙʪʦ, 

x1=x, x2=y), ʧʦʪʨʽʙʥʦ ʧʦʙʫʜʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ GRAN1 ʛʨʘʬʽʢ 

ʬʫʥʢʮʽʾ ὼ σ ώ σ ̑ρ.  

ɻʝʦʤʝʪʨʠʯʥʦ ʣʽʥʽʷ ʨʽʚʥʷ ʮʽʣʴʦʚʦ ʾʬʫʥʢʮʽ ʾʷʚʣʷʻ ʩʦʙʦʶ ʢʦʣʦ ʟ ʮʝʥʪʨʦʤ ʫ 

ʪʦʯʮʽ ʄ (3; 3), ʢʚʘʜʨʘʪ ʨʘʜʽʫʩʘ ̫ ʢʦʛʦ Ὑ ὤ (ʟʘʤʽʥʠʚʰʠ ʧʦʟʥʘʯʝʥʥʷ Z ʥʘ ὴρ, ʜʝ 

ὴρ ï ʟʤʽʥʥʠʡ ʧʘʨʘʤʝʪʨ) (ʈʠʩ. 2.8.).  

ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʙʫʜʝ ʟʙʽʣʴʰʫʚʘʪʠʩʷ 

(ʟʤʝʥʰʫʚʘʪʠʩʷ) ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ (ʟʤʝʥʰʝʥʥʷʤ) ʨʘʜʽʫʩʘ ʢʦʣʘ.  

ʂʦʤʧôʶʪʝʨʥʠʡ ʝʢʩʧʝʨʠʤʝʪ, ʦʜʝʨʞʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʘʥʘʣʽʟ, ʽʥʪʝʨʧʨʝʪʘʮʽʷ. 

ɿʚʝʨʥʫʚʰʠʩʴ ʜʦ ʧʦʩʣʫʛʠ ʧʨʦʛʨʘʤʠ GRAN1 ñʆʧʝʨʘʮʽʾ / ʅʝʨʽʚʥʦʩʪʽ / 

ʉʠʩʪʝʤʘ ʥʝʨʽʚʥʦʩʪʝʡ Ὃὼȟώ πò, ʪʘ ʦʙʨʘʚʰʠ ʟʥʘʢ ʥʝʨʽʚʥʦʩʪʽ , 

ʨʦʟʚôʷʞʝʤʦ ʛʨʘʬʽʯʥʦ ʩʠʩʪʝʤʫ ʥʝʨʽʚʥʦʩʪʝʡ 

υ ὼώ πȟ
ὼ ώ ρρ π
ὼ πȟώ πȢ

ȟ            (ʜʠʚ. ʈʠʩ. 2.9). 

ʌʫʥʢʮʽʷ Z ʤʘʻ ʜʚʘ ʣʦʢʘʣʴʥʠʭ ʤʽʥʽʤʫʤʠ: ʚ ʪʦʯʮʽ ɺ (0,48; 10,53) ʽ ʚ ʪʦʯʮʽ ʉ 

(10,53; 0,48). ʄʥʦʞʠʥʘ ʜʦʧʫʩʪʠʤʠʭ ʨʦʟʚôʷʟʢʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʦʢʨʝʤʠʭ 

ʥʝʦʙʤʝʞʝʥʠʭ ʯʘʩʪʠʥ.  
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ʈʠʩ.2.8. ʇʦʜʘʥʥʷ ʫʤʦʚʠ ʧʨʠʢʣʘʜʘ 2.3. ʟʘ ʜʦʧʦʤʦʛʦʶ ʇʇɿ Gran1 

 
ʈʠʩ. 2.9. ʈʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʠʢʣʘʜʘ 2.3. ʟʘ ʜʦʧʦʤʦʛʦʶ ʇʇɿ Gran1 

ʆʙʯʠʩʣʠʚʰʠ ʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʚ ʮʠʭ ʪʦʯʢʘʭ:  

ὤὄ ὼ σ ὼ σ φȟσυπτυφȟχππωφσȟπυρσȢ 

ὤὅ ὼ σ ὼ σ υφȟχππωφȟσυπτφσȟπυρσȢ 



140 

ʦʪʨʠʤʘʣʠ, ʱʦ ʜʘʥʘ ʟʘʜʘʯʘ ʤʽʩʪʠʪʴ ʜʚʽ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʪʦʯʢʠ ʤʽʥʽʤʫʤʫ, ʪʘʢ ʷʢ 

ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʦʜʥʘʢʦʚʝ ʽ ʨʽʚʥʝ ʚ ʪʦʯʮʽ ɺ ʽ ʪʦʯʮʽ ʉ. 

ʈʦʟʚôʷʟʫʚʘʚʘʥʥʷ ʜʘʥʦʾ ʟʘʜʘʯʽ ʇɿ MathCAD ʟʦʙʨʘʞʝʥʦ ʥʘ (ʈʠʩ.2.10.). 

 
ʈʠʩ. 2.10. ʈʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʠʢʣʘʜʘ 2.3. ʟʘ ʜʦʧʦʤʦʛʦʶ ʇʇɿ MathCAD 
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ʇʨʠʢʣʘʜ 2.4.  

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ɿʥʘʡʪʠ ʤʘʢʩʠʤʫʤ ̔  ʤʽʥʽʤʫʤ ʬʫʥʢʮʽʾ Ὂ ὼ ὼ ʟʘ 

ʫʤʦʚ 

ς̖ τὼ ρφȟ
τὼ ςὼ ψȟ
ὼ σὼ ωȟ

 

  ὼȟὼ πȢ 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ. ʇʦʙʫʜʫʻʤʦ ʛʨʘʬʽʯʥʦ ʤʥʦʛʦʢʫʪʥʠʢ ʜʦʧʫʩʪʠʤʠʭ 

ʨʦʟʚôʷʟʢʽʚ (ʨʠʩ. 2.11.). 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 2.11, ʤʥʦʛʦʢʫʪʥʠʢʦʤ ʜʦʧʫʩʪʠʤʠʭ ʨʦʟʚôʷʟʢʽʚ ̒  ʪʨʠʢʫʪʥʠʢ 

ὃὄὅ. ɺ ʪʦʯʢʘʭ ʮʴʦʛʦ ʪʨʠʢʫʪʥʠʢʘ ʟʘʜʦʚʽʣʴʥʷʶʪʴʩʷ ʫʤʦʚʠ ʥʝʚʽʜôʻʤʥʦʩʪʽ 

ʘʨʛʫʤʝʥʪʽʚ ̔  ʥʝʨʽʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʦʙʤʝʞʝʥʴ ʟʘʜʘʯʽ. ʆʪʞʝ, ʟʘʜʘʯʘ ʙʫʜʝ ʨʦʟʚôʷʟʘʥʘ, 

ʷʢʱʦ ʩʝʨʝʜ ʪʦʯʦʢ ʪʨʠʢʫʪʥʠʢʘ ABC ʟʥʘʡʪʠ ʪʘʢʽ, ʚ ̫ ʢʠʭ ʬʫʥʢʮʽʷ Ὂὼȟὼ ὼ

ὼ ʥʘʙʫʚʘʻ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ̔  ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʴ. ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʮʽʻʾ ʪʦʯʢʠ 

ʧʦʙʫʜʫʻʤʦ ʧʨʷʤʫ ὼ ὼ τ  ̔ʚʝʢʪʦʨ )1;1(=ʉ
C

. 

ʇʝʨʝʤʽʱʫʶʯʠ ʜʘʥʫ ʧʨʷʤʫ ʧʘʨʘʣʝʣʴʥʦ ʩʘʤʽʡ ʩʦʙʽ ʫ ʥʘʧʨʷʤʽ ʚʝʢʪʦʨʘ ᴆ˞, 

ʙʘʯʠʤʦ, ɦ ʦ ʾ ʾ ʦʩʪʘʥʥʴʦʶ ʩʧʽʣʴʥʦʶ ʪʦʯʢʦʶ ʟ ʤʥʦʛʦʢʫʪʥʠʢʦʤ ʨʦʟʚôʷʟʢʽʚ ʟʘʜʘʯʽ ̒  

ʪʦʯʢʘ C . ʆʪʞʝ, ʚ ʮʽʡ ʪʦʯʮʽ ʬʫʥʢʮʽʷ F  ʥʘʙʫʚʘʪʠʤʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ. 

ʆʩʢʽʣʴʢʠ C   ï ʪʦʯʢʘ ʧʝʨʝʪʠʥʫ ʧʨʷʤʠʭ (ɯ)  ̔ (ɯɯ), ʪʦ ʥʘ ʾʾ ʢʦʦʨʜʠʥʘʪʘʭ 

ʟʘʜʦʚʽʣʴʥʷʶʪʴʩʷ ʨʽʚʥʷʥʥʷ ʮʠʭ ʧʨʷʤʠʭ: 

ςὼ τὼ ρφȟ
ὼ σὼ ωȢ

 

ʈʦʟʚôʷʟʘʚʰʠ ʮ  ʁ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ, ʦʪʨʠʤʘʻʤʦ ὼᶻ φȟὼᶻ ρ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ Ὂ  ʬʫʥʢʮʽʷ Ὂὼȟὼ ὼ ὼʥʘʙʫʚʘʻ ʚ 

ʪʦʯʮʽ ,6*

1 =x 1*

2 =x . 

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʟʘʜʘʯʽ 

ʧʝʨʝʤʽʱʫʻʤʦ ʧʨʷʤʫ ὼ ὼ τ ʚ ʥʘʧʨʷʤʽ, ʧʨʦʪʠʣʝʞʥʦʤʫ ʥʘʧʨʷʤʫ ʚʝʢʪʦʨʘ 

)1;1(=ʉ
C

. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʪʦʯʢʠ ɸ ʨʦʟʚôʷʟʫʻʤʦ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ  

ὼ σὼ ωȟ
̖ πȟ
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ʟʚʽʜʢʠ ,0*

1 =x ὼᶻ σ. ʇʽʜʩʪʘʚʣʷʶʯʠ ʟʥʘʡʜʝʥʽ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ ʫ ʮʽʣʴʦʚʫ 

ʬʫʥʢʮʽʶ, ʦʪʨʠʤʘʻʤʦ Ὂ Ȣ 

ɺʠʙʽʨ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ. ʈʦʟʚôʷʞʝʤʦ ʜʘʥʫ ʟʘʜʘʯʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ Gran1. 

 

ʈʠʩ.2.11. ʄʥʦʛʦʢʫʪʥʠʢ ʜʦʧʫʩʪʠʤʠʭ ʨʦʟʚôʷʟʢʽʚ ʩʠʩʪʝʤʠ ʦʙʤʝʞʝʥʴ 

ʂʦʤʧôʶʪʝʨʥʠʡ ʝʢʩʧʝʨʠʤʝʪ, ʦʜʝʨʞʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʘʥʘʣʽʟ, 

ʽʥʪʝʨʧʨʝʪʘʮʽʷ. ɼʣʷ ʧʦʯʘʪʢʫ ʧʦʪʨʽʙʥʦ ʩʢʦʨʠʩʪʘʪʠʩʷ ʥʝʷʚʥʠʤ ʟʘʜʘʥʥʷʤ 

ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʟʤʽʥʥʠʤʠ x ʪʘ y (ʟʘʤʽʥʠʚʰʠ ʧʦʟʥʘʯʝʥʥʷ ʭ1 ʥʘ ʭ ʪʘ ʭ2 ʥʘ ʫ). 

ʎʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ʥʘʙʫʚʘʪʠʤʝ ʚʠʛʣʷʜʫ Ὃx,y=x+yïp1, ʜʝ p1 ï ʟʤʽʥʥʠʡ ʧʘʨʘʤʝʪʨ. 

ʆʙʤʝʞʝʥʥʷ ʥʘ ʟʤʽʥʥʽ ʥʘʙʫʚʘʪʠʤʫʪʴ ʚʠʛʣʷʜʫ: 

ừ
Ử
Ừ

Ử
ứ
2x+4yï16=0,

ï4x+2yï8=0,

ïʭï3y+9=0,

x=0,

y=0.

 

ɿʚʝʨʥʫʚʰʠʩʴ ʜʦ ʧʦʩʣʫʛʠ ñʆʧʝʨʘʮʽʾ/ʅʝʨʽʚʥʦʩʪʽ/ʉʠʩʪʝʤʠ 

ʥʝʨʽʚʥʦʩʪʝʡὋὼȟώ πò, ʪʘ ʦʙʨʘʚʰʠ ʟʥʘʢ ʥʝʨʽʚʥʦʩʪʽ , ʨʦʟʚôʷʞʝʤʦ 

ʛʨʘʬʽʯʥʦ ʩʠʩʪʝʤʫ ʥʝʨʽʚʥʦʩʪʝʡ, ʥʘʜʘʚʰʠ ʩʧʦʯʘʪʢʫ ʧʘʨʘʤʝʪʨʫ ὴρ ʟʥʘʯʝʥʥʷ ʦʜʠʥ. 
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ɿʤʽʥʶʶʯʠ ʜʘʣʽ ʧʘʨʘʤʝʪʨ ὴρ, ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ʙʫʜʝ ʧʝʨʝʤʽʱʫʚʘʪʠʩʷ ʚ ʥʘʧʨʷʤʽ 

ʚʝʢʪʦʨʘ )1;1(=ʉ
C

 (ʛʨʘʜʽʻʥʪʘ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ).  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʻʤʦ, ʱʦ ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ʥʘʙʫʚʘʻ ʤʘʢʩʠʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ Ὃὼȟώ  ʚ ʪʦʯʮʽ (6;1), ʘ ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ Ὃὼȟώ  ʚ ʪʦʯʮʽ 

(0;3) (ʈʠʩ. 2.12). 

 

ʈʠʩ. 2.12. ʈʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʠʢʣʘʜʘ 2.4. ʟʘ ʜʦʧʦʤʦʛʦʶ ʇʇɿ Gran1 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ GRAN ʧʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʟʨʫʯʥʦ ʚʽʜʦʙʨʘʞʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʫ ʛʨʘʬʽʯʥʦʤʫ ʚʠʛʣʷʜʽ. ɸʜʞʝ, 

ʜʘʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʫʜʝʥʪʘʤ ʟʨʦʙʠʪʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘʩʪʽʣʴʢʠ ʞ ʜʦʩʪʫʧʥʠʤ, ̫ ʢ ʧʨʦʩʪʝ ʨʦʟʛʣʷʜʘʥʥʷ 

ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʨʦʙʠʪʴ 

ʜʦʩʪʫʧʥʠʤ, ʟʨʦʟʫʤʽʣʠʤ, ʣʝʛʢʠʤ ̔  ʟʨʫʯʥʠʤ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʜʘʯ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 
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ʇʨʠʢʣʘʜ 2.5.  

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ʑʦʤʽʩʷʯʥʠʡ ʜʦʭʽʜ ʩʧʦʞʠʚʘʯʘ ʫ 1000 ʛʨ.ʦʜ. 

ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʢʫʧʽʚʣʶ ʯʦʪʠʨʴʦʭ ʪʦʚʘʨʽʚ: ʤôʷʩʦ, ʤʦʣʦʢʦ, ʭʣʽʙ ʪʘ ʢʘʨʪʦʧʣʷ. 

ʇʨʠʧʫʩʪʠʤʦ, ɦ ʦ ʤôʷʩʦ ʢʦʰʪʫʻ 40 ʛʨ.ʦʜ. ʟʘ ʢʛ., ʢʘʨʪʦʧʣʷ ï 5 ʛʨ.ʦʜ. ʟʘ ʢʛ., ʤʦʣʦʢʦ 

ï 4 ʛʨ.ʦʜ. ʟʘ ʣ.  ̔ʭʣʽʙ ï 2 ʛʨ.ʦʜ. ʟʘ ʰʪ. ɸʣʝ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʟʜʦʨʦʚôʷ ʥʘ 

ʥʦʨʤʘʣʴʥʦʤʫ ʨʽʚʥʽ ʩʧʦʞʠʚʘʯ ʤʘʻ ʚʞʠʚʘʪʠ ʥʝ ʤʝʥʰʝ 8 ʢʛ. ʤôʷʩʘ ʥʘ ʤʽʩʷʮʴ, ʭʦʯʘ 

ʙ 15 ʣ. ʤʦʣʦʢʘ, ʥʝ ʙʽʣʴʰʝ 15 ʭʣʽʙʠʥ ̔  ʢʘʨʪʦʧʣʶ, ʟʘ ʧʦʪʨʝʙʠ .  

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʠʩʥʦʩʪʽ ʢʦʞʥʦʛʦ ʧʨʦʜʫʢʪʫ ʜʣʷ 

ʩʧʦʞʠʚʘʯʘ ʩʪʘʥʦʚʣʷʪʴ: 4 ï ʜʣʷ 1 ʢʛ ʤôʷʩʘ, 2,5 ï ʜʣʷ 1 ʣ ʤʦʣʦʢʘ, 1 ï ʜʣʷ 1 ʭʣʽʙʠʥʠ, 

1 ï ʜʣʷ 1 ʢʛ ʢʘʨʪʦʧʣʽ. ʅʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʟʘ ʷʢʦʛʦ ʩʧʦʞʠʚʯʦʛʦ ʢʦʰʠʢʘ 

ʤʘʢʩʠʤʽʟʫʚʘʪʠʤʝʪʴʩʷ ʢʦʨʠʩʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦʛʦ ʥʘʙʦʨʫ ʧʨʦʜʫʢʪʽʚ? [ 203, c. 64].  

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ. ʅʝʭʘʡ 

× ὼï ʢʽʣʴʢʽʩʪʴ ʤôʷʩʘ ʫ ʩʧʦʞʠʚʯʦʤʫ ʢʦʰʠʢʫ (ʫ ʢʛ.);  

× ὼ ï ʢʽʣʴʢʽʩʪʴ ʤʦʣʦʢʘ ʫ ʩʧʦʞʠʚʯʦʤʫ ʢʦʰʠʢʫ (ʫ ʣ.); 

× ὼ ï ʢʽʣʴʢʽʩʪʴ ʭʣʽʙʘ ʫ ʩʧʦʞʠʚʯʦʤʫ ʢʦʰʠʢʫ (ʫ h ʪ.); 

× ὼ ï ʢʽʣʴʢʽʩʪʴ ʢʘʨʪʦʧʣʽ ʫ ʩʧʦʞʠʚʯʦʤʫ ʢʦʰʠʢʫ (ʫ ʢʛ.). 

ʎʽʣʴʦʚʘ ʬʫʥʢʮʽʷ:  

Ὃὼȟὼȟὼȟὼ τẗὼ ςȢυẗὼ ςẗὼ ὼᴼάὥὼȢ 

ʆʙʤʝʞʝʥʥʷ: 

ừ
Ử
Ừ

Ử
ứ
τπẗὼ τẗὼ ςẗὼ υẗὼ ρπππȟ
ὼ ψȟ
ὼ ρυȟ
ὼ ρυȟ

ὼ πȟὭ ρȟτȟ
 

 

ɼʘʥʘ ʟʘʜʘ ̒  ʟʘʜʘʯʝʶ ʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʚ ʷʢʽʡ ʧʦʪʨʽʙʥʦ ʧʨʠ ʚʠʙʦʨʽ 

ʢʦʞʥʦʛʦ ʧʨʦʜʫʢʪʘ ʜʣʷ ʩʧʦʞʠʚʯʦʛʦ ʢʦʰʠʢʘ ʚʨʘʭʦʚʫʚʘʪʠ ʢʦʨʠʩʥʽʩʪʴ ʚʩʽʭ ̔ ʥʰʠʭ 

ʧʨʦʜʫʢʪʽʚ. 

ɺʠʙʽʨ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ. ɺʠʢʦʨʠʩʪʘʻʤʦ ʧʦʩʣʫʛʫ "ʇʦʰʫʢ ʨʦʟʚôʷʟʢʫ" ʫ 

MS Excel ʜʣʷ ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ.  
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ʂʦʤʧôʶʪʝʨʥʠʡ ʝʢʩʧʝʨʠʤʝʪ, ʦʜʝʨʞʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʘʥʘʣʽʟ, 

ʽʥʪʝʨʧʨʝʪʘʮʽʷ. ɼʣʷ ʮʴʦʛʦ ʩʧʦʯʘʪʢʫ ʬʦʨʤʫʻʤʦ ʤʘʢʝʪ ʪʘʙʣʠʮʽ (ʚ̔ʜʧʦʚʽʜʥʽ ʨʷʜʢʠ 

ʪʘ ʩʪʦʚʧʯʠʢʠ). ʂʦʣʦʥʢʘ 2 ʩʪʦʩʦʚʥʦ ʚʩʽʭ ʧʨʦʜʫʢʪʽʚ ʩʧʦʯʘʪʢʫ ʟʘʧʦʚʥʶʻʪʴʩʷ 

ʯʠʩʣʦʤ 0. ʂʦʣʦʥʢʠ 3 ̔  4 ï ʟʥʘʯʝʥʥʷʤʠ ʟ ʫʤʦʚʠ ʟʘʜʘʯʽ. ʂʦʣʦʥʢʘ 5 ʟʘʧʦʚʥʶʻʪʴʩʷ 

ʬʦʨʤʫʣʘʤʠ ʜʦʙʫʪʢʫ ʝʣʝʤʝʥʪʽʚ ʢʦʣʦʥʢʠ 2 ʪʘ ʢʦʣʦʥʢʠ 3 (B3Ĭʉ3) ʩʪʦʩʦʚʥʦ 

ʢʦʞʥʦʛʦ ʨʷʜʢʘ ʦʢʨʝʤʦ. ʂʦʣʦʥʢʘ 6 ʟʘʧʦʚʥʶʻʪʴʩʷ ʬʦʨʤʫʣʘʤʠ ʜʦʙʫʪʢʫ ʝʣʝʤʝʥʪʽʚ 

ʢʦʣʦʥʢʠ 2 ʪʘ ʢʦʣʦʥʢʠ 4 (ɺ3ĬD3) ʩʪʦʩʦʚʥʦ ʢʦʞʥʦʛʦ ʨʷʜʢʘ ʦʢʨʝʤʦ.  

ʈʝʟʫʣʴʪʫʶʯʠʡ ʧʦʢʘʟʥʠʢ ï ʩʫʤʘ ʯʠʩʝʣ ʚ ʢʦʣʦʥʮʽ 5 ʪʘ ʚ ʢʦʣʦʥʮʽ 6 

(ʈʠʩ. 2.13).  

 

ʈʠʩ. 2.13. ʌʨʘʛʤʝʥʪ ʫʤʦʚʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ MS Excel 

ʇʽʩʣʷ ʪʦʛʦ, ʷʢ ʪʘʙʣʠʮʶ ʩʬʦʨʤʦʚʘʥʦ  ̔ʬʦʨʤʫʣʠ ʟʘʜʘʥʦ, ʟʚʝʨʪʘʻʤʦʩʷ ʜʦ 

ʧʦʩʣʫʛʠ çʉʝʨʚʽʩ Ÿ ʇʦʰʫʢ ʨʦʟʚʟôʷʟʢʫè.  

ɼʣʷ ʢʦʤʽʨʢʠ ʟ ʩʫʢʫʧʥʦʶ ʢʦʨʠʩʥʽʩʪʶ ʚʠʟʥʘʯʘʻʤʦ ʧʘʨʘʤʝʪʨʠ ʦʧʪʠʤʽʟʘʮʽʾ 

(ʧʦʰʫʢʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ) ʪʘ ʚʚʦʜʠʤʦ ʚʩʽ ʦʙʤʝʞʝʥʥʷ ʚ ʢʦʤʽʨʢʠ, ʚʤʽʩʪ 

ʷʢʠʭ ʙʫʜʝ ʟʤʽʥʶʚʘʪʠʩʷ (ʈʠʩ. 2.14.).  

ʈʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ ʤʘʢʩʠʤʽʟʘʮʽʾ ʢʦʨʠʩʥʦʩʪʽ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 2.15. 
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ʈʠʩ. 2.14. ɺʽʢʥʦ çʇʘʨʘʤʝʪʨʠ ʧʦʰʫʢʫ ʨʦʟʚôʷʟʢʫè 

 

ʈʠʩ. 2.15. ʆʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʧʨʝʜʩʪʘʚʣʝʥʠ ʫ MS Excel 
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ʄʘʢʩʠʤʘʣʴʥʫ ʢʦʨʠʩʥʽʩʪʴ ʟʘ ʫʤʦʚ ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ ʦʙʤʝʞʝʥʴ ʩʧʦʞʠʚʘʯ 

ʦʪʨʠʤʫʚʘʪʠʤʝ, ʢʦʣʠ ʚ ʡʦʛʦ ʤʽʩʷʯʥʦʤʫ ʩʧʦʞʠʚʯʦʤʫ ʢʦʰʠʢʫ ʙʫʜʝ 8 ʢʛ. ʤôʷʩʘ, 

162.5 ʣ. ʤʦʣʦʢʘ, 15 ʭʣʽʙʠʥ. ɺʽʜ ʩʧʦʞʠʚʘʥʥʷ ʢʘʨʪʦʧʣʽ ʩʣʽʜ ʚʽʜʤʦʚʠʪʠʩʴ.  

ʈʝʘʣʽʟʫʚʘʪʠ ʜʘʥʫ ʟʘʜʘʯʫ ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʇɿ MathCAD (ʨʠʩ. 2.16).  

 

ʈʠʩ. 2.16. ʈʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʠʢʣʘʜʘ 2.5. ʟʘ ʜʦʧʦʤʦʛʦʶ ʇʇɿ MathCAD 
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ɺʢʘʟʘʚʰʠ ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ ʪʘ ʦʙʤʝʞʞʝʥʥʷ, ʥʘʚʝʜʝʥʽ ʚ ʫʤʦʚʽ ʟʘʜʘʯʽ, 

ʟʚʝʨʪʘʻʤʦʩʷ ʜʦ ʬʫʥʢʮʽʾ Maximize (ʧʦʚʝʨʪʘʻ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ 

ʬʫʥʢʮʽʾ). ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʨʠʤʘʻʤʦ ʪʘʢʽ ʞ ʩʘʤʽ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ  ̔ ʚ ʧʨʦʮʝʩʽ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ MS Excel.  

ʇʨʠʢʣʘʜ 2.6.  

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ʈʦʟʛʣʷʥʝʤʦ ʟʘʜʘʯʫ ʩʪʦʩʦʚʥʦ ʟʥʘʭʦʜʞʝʥʥʷ 

ʥʘʡʢʦʨʦʪʰʦʛʦ ʰʣʷʭʫ ʤʽʞ ʟʘʜʘʥʠʤʠ ʧʫʥʢʪʘʤʠ ʚ ʜʦʨʦʞʥʽʡ ʤʝʨʝʞʽ, ʯʝʨʝʟ ʷʢʫ 

ʟôʻʜʥʫʶʪʴʩʷ 8 ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʚ ʜʝʷʢʦʤʫ ʛʝʦʛʨʘʬʽʯʥʦʤʫ ʨʘʡʦʥʽ. ʄʝʨʝʞʘ 

ʜʦʨʽʛ ʟʘʜʘʥʘ ʫ ʚʠʛʣʷʜʽ ʩʭʝʤʠ (ʟʚôʷʟʥʦʛʦ ʛʨʘʬʘ), ɦ ʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 8 ʚʝʨʰʠʥ ̔  15 

ʜʫʛ. ɼʦʚʞʠʥʘ ʜʦʨʦʛʠ (ʢʤ) ʤʽʞ ʜʚʦʤʘ ʩʫʩʽʜʥʽʤʠ ʥʘʩʝʣʝʥʠʤʠ ʧʫʥʢʪʘʤʠ ʨʽʚʥʘ 

ʟʥʘʯʝʥʥʶ, ̫ ʢʝ ʚʢʘʟʘʥʦ ʧʦʨʷʜ ̔ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʜʫʛʦʶ ʥʘ ʛʨʘʬʽ (ʈʠʩ.2.17.).  

ʇʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʥʘʡʢʦʨʦʪʰʠʡ ʰʣʷʭ ʚʽʜ ʧʦʯʘʪʢʦʚʦʛʦ ʧʫʥʢʪʫ 1, ʷʢʦʤʫ 

ʚʽʜʧʦʚʽʜʘʻ ʚʝʨʰʠʥʘ ὺ, ʜʦ ʢʽʥʮʝʚʦʛʦ ʧʫʥʢʪʫ 8, ̫ ʢʦʤʫ ʚʽʜʧʦʚʽʜʘʻ ʚʝʨʰʠʥʘ ὺ. 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ. ɿʤʽʥʥʠʤʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʘʥʦʾ ʟʘʜʘʯʽ ʧʨʦ 

ʥʘʡʢʦʨʦʪʰʠʡ h ʣʷʭ ̒  15 ʟʤʽʥʥʠʭ:  

ὼ ȟὼ ȟὼ ȟὼ ȟὼ ȟὼ ȟὼ ȟὼ ȟὼ ȟὼ ȟὼ ȟὼ ȟὼ ȟὼ ȟὼ , ʜʝ ijx  

ï ʦʟʥʘʢʘ ʚʢʣʶʯʝʥʥʷ ʚ h ʫʢʘʥʠʡ h ʣʷʭ ʜʽʣʷʥʢʠ h ʣʷʭʫ ʚʽʜ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ iv  

ʜʦ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ jv , Ὥɴ ρȟψȟὮɴ ρȟψȢ 

 

ʈʠʩ.2.17. ɿʚôʷʟʥʠʡ ʛʨʘʬ 
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ʂʦʞʥʘ ̔ ʟ ʟʤʽʥʥʠʭ ὼ  ʥʘʙʫʚʘʻ ʟʥʘʯʝʥʥʷ 1, ʷʢʱʦ ʜʫʛʘ ὺὺ ʚʢʣʶʯʘʻʪʴʩʷ ʚ 

ʦʙʨʘʥʠʡ h ʣʷʭ, ̔  ʟʥʘʯʝʥʥʷ 0 ï ʚ ʧʨʦʪʠʣʝʞʥʦʤʫ ʚʠʧʘʜʢʫ (ʷʢʱʦ ʜʫʛʠ, ʥʘʧʨʠʢʣʘʜ 

ὺὺ  ̔ ʪ.ʧ. ʥʝ ʽʩʥʫʻ, ʪʦʜʽ ʧʨʠʨʦʜʥʦ, ʱʦ ȟ̖ ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ ʥʫʣʝʚʽ (ʟʘ 

ʤʘʪʨʠʮʝ ʁʟʚôʷʟʥʦʩʪʽ). ʗʢʱʦ ὼ π ʯʝʨʝʟ ʪʝ, ɦ ʦ ʥʝ ̔ ʩʥʫʻ ʨʝʙʨʘ ὺὺ, ʪʦ ʚ ʮʽʣʴʦʚʫ 

ʬʫʥʢʮʽʶ ʪʘʢʘ ʟʤʽʥʥʘ ὼ  ʥʝ ʚʭʦʜʠʪʴ. ɺ ʨʦʟʛʣʷʜʫʚʘʥʦʤʫ ʨʘʟʽ ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ 

ʥʘʙʫʚʘʻ ʚʠʛʣʷʜʫ: 

ὤ i̖j χὼ ρρὼ ρψὼ φὼ ρτὼ τὼ ρσὼ  

χὼ υὼ ρπὼ ςὼ ρυὼ σὼ ρςὼ ωὼ Ȣ 

ʉʢʣʘʜʝʤʦ ʪʘ ʦʧʠʰʝʤʦ ʦʙʤʝʞʝʥʥʷ ʥʘ ʟʥʘʯʝʥʥʷ h ʫʢʘʥʠʭ ʟʤʽʥʥʠʭ. 

ɿ ʥʘʩʝʣʝʥʠʤ ʧʫʥʢʪʦʤ 
1v  ʤʝʞʫʶʪʴ ʪʨʠ ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ ὺȟὺȟὺ. ʊʦʤʫ, 

ʣʠʰʝ ʦʜʥʘ ̔ ʟ ʣʘʥʦʢ ʜʦʨʦʛʠ (ὺὺȟὺὺȟὺὺ) ʙʫʜʝ ʚʢʣʶʯʝʥʘ ʜʦ ʥʘʡʢʦʨʦʪʰʦʛʦ 

ʰʣʷʭʫ ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ. ʆʪʞʝ, ʦʜʥʘ ̔ ʟ ʟʤʽʥʥʠʭ ὼ ȟὼ ȟὼ  ʥʘʙʫʚʘʻ ʟʥʘʯʝʥʥʷ 

1, ʽʥʰʽ ʜʚʽ ʥʘʙʫʚʘʶʪʴ ʟʥʘʯʝʥʴ 0. ɿʚʽʜʩʠ, ʩʣʽʜʫʻ ʨʽʚʥʷʥʥʷ ὼ ὼ ὼ ρ. 

ɸʥʘʣʦʛʽʯʥʦ, ʣʠʰʝ ʦʜʥʘ ̔ ʟ ʣʘʥʦʢ ʜʦʨʦʛʠ (ὺὺȟὺὺȟὺὺ) ʚʢʣʶʯʘʪʠʤʝʪʴʩʷ ʜʦ 

ʥʘʡʢʦʨʦʪʰʦʛʦ h ʣʷʭʫ. ʊʦʤʫ 1786858 =++ xxx .  

ʗʢʱʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʣʘʥʢʘ (ʨʝʙʨʦ) ὺὺ ʚʢʣʶʯʘʪʠʤʝʪʴʩʷ ʜʦ 

ʥʘʡʢʦʨʦʪʰʦʛʦ h ʣʷʭʫ, ʪʦʙʪʦ ὼ ρ, ʦʩʢʽʣʴʢʠ ʟ ʥʘʩʝʣʝʥʠʤ ʧʫʥʢʪʦʤ ὺ ʤʝʞʫʶʪʴ 

ὺȟὺ, ʪʦ ʣʠʰʝ ʦʜʥʘ ʽʟ ʜʦʨʽʛ ὺὺȟὺὺ ʚʢʣʶʯʘʪʠʤʝʪʴʩʷ ʜʦ ʥʘʡʢʦʨʦʪʰʦʛʦ 

ʰʣʷʭʫ ʚʽʜ 1v  ʜʦ v8ʚʟʜʦʚʞ ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ. ɿʚʽʜʩʠ ï ʦʜʥʘ ̔ ʟ ʟʤʽʥʥʠʭ ὼ ȟὼ  

ʥʘʙʫʚʘʻ ʟʥʘʯʝʥʥʷ 1, ̔ ʥʰʘ ï 0. ʊʦʤʫ, ὼ ὼ ὼ π. ʊʘʢ ʩʘʤʦ, ̫ ʢʱʦ ʜʫʛʘ 

ὺὺ ʚʢʣʶʯʘʪʠʤʝʪʴʩʷ ʜʦ ʥʘʡʢʦʨʦʪʰʦʛʦ h ʣʷʭʫ, ʪʦʙʪʦ ὼ ρ, ʪʦʜʽ ὺ ʤʝʞʫʻ ʟ 

ὺȟὺȢ ʆʪʞʝ, ʣʠʰʝ ʦʜʥʘ ʽʟ ʣʘʥʦʢ ʜʦʨʦʛʠ ὺὺȟὺὺ ʙʫʜʝ ʚʢʣʶʯʝʥʘ ʜʦ 

ʥʘʡʢʦʨʦʪʰʦʛʦ h ʣʷʭʫ ʚ ʜʦʨʦʞʥʽʡ ʤʝʨʝʞʽ. ʊʦʤʫ 0)( 363413 =+- xxx . 

ʋ ʥʘʩʝʣʝʥʠʡ ʧʫʥʢʪ ὺ ̒  ʤʦʞʣʠʚʽʩʪʴ ʧʦʪʨʘʧʠʪʠ ʟ ʪʨʴʦʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ 

ὺȟὺȟὺ. ɿʚʽʜʩʠ ï ʦʜʥʘ ʽʟ ʣʘʥʦʢ ʜʦʨʦʛʠ ὺὺȟὺὺȟὺὺ ʙʫʜʝ ʚʭʦʜʠʪʠ ʜʦ 

ʥʘʡʢʦʨʦʪʰʦʛʦ h ʣʷʭʫ ʚ ʜʦʨʦʞʥʽʡ ʤʝʨʝʞʽ (ʦʜʥʘ ̔ ʟ ʟʤʽʥʥʠʭ ὼ ȟὼ ȟὼ  ʥʘʙʫʚʘʻ 

ʟʥʘʯʝʥʥʷ 1, ̔ ʥʰʽ ï 0). ʑʦʙ ʚʠʾʭʘʪʠ ʟ ʜʘʥʦʛʦ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ ὺ, ̔ ʩʥʫʻ ʪʘʢʦʞ 
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ʪʨʠ h ʣʷʭʠ: ὺὺȟὺὺȟὺὺ, ʦʜʠʥ ʟ ̫ ʢʠʭ ʙʫʜʝ ʚʭʦʜʠʪʠ ʜʦ ʥʘʡʢʦʨʦʪʰʦʛʦ h ʣʷʭʫ 

ʚʽʜ 1v  ʜʦ v8ʚʟʜʦʚʞ ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ (ʦʜʥʘ ʽʟ ʟʤʽʥʥʠʭ ὼ ȟὼ ȟὼ  ʥʘʙʫʚʘʻ 

ʟʥʘʯʝʥʥʷ 1, ̔ ʥʰʽ ï 0). ʊʦʤʫ ὼ ὼ ὼ ὼ ὼ ὼ π. 

ʋ ʥʘʩʝʣʝʥʠʡ ʧʫʥʢʪ ὺ  ̒ʤʦʞʣʠʚʽʩʪʴ ʧʦʪʨʘʧʠʪʠ ʟ ʜʚʦʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ 

ὺȟὺ. ɿʚʽʜʩʠ ï ʦʜʥʘ ̔ ʟ ʣʘʥʦʢ ʜʦʨʦʛʠ ὺὺȟὺὺ ʙʫʜʝ ʚʭʦʜʠʪʠ ʜʦ ʥʘʡʢʦʨʦʪʰʦʛʦ 

ʰʣʷʭʫ ʚʽʜ ὺ ʜʦ ὺ ʚ ʜʦʨʦʞʥʽʡ ʤʝʨʝʞʽ (ʦʜʥʘ ʽʟ ʟʤʽʥʥʠʭ ὼ ȟὼ  ʥʘʙʫʚʘʻ 

ʟʥʘʯʝʥʥʷ 1, ̔ ʥʰʘ ï 0). ʑʦʙ ʚʠʾʭʘʪʠ ʟ ʜʘʥʦʛʦ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ ὺ, ̔ ʩʥʫʻ ʪʘʢʦʞ 

ʜʚʘ ʰʣʷʭʠ: ὺὺȟὺὺ, ʦʜʠʥ ʟ ʷʢʠʭ ʙʫʜʝ ʚʭʦʜʠʪʠ ʜʦ ʥʘʡʢʦʨʦʪʰʦʛʦ h ʣʷʭʫ ʚʽʜ 

ὺ ʜʦ ὺ ʚ ʜʦʨʦʞʥʽʡ ʤʝʨʝʞʽ (ʦʜʥʘ ̔ ʟ ʟʤʽʥʥʠʭ ὼ ȟὼ  ʥʘʙʫʚʘʻ ʟʥʘʯʝʥʥʷ 1, ̔ ʥʰʘ 

ï 0). ʊʦʤʫ 0)( 58574525 =+-+ xxxx .  

ʋ ʥʘʩʝʣʝʥʠʡ ʧʫʥʢʪ ὺ  ̒ʤʦʞʣʠʚʽʩʪʴ ʧʦʪʨʘʧʠʪʠ ʟ ʜʚʦʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ 

ὺȟὺ. ɿʚʽʜʩʠ ï ʦʜʥʘ ̔ ʟ ʣʘʥʦʢ ʜʦʨʦʛʠ ὺὺȟὺὺ ʙʫʜʝ ʚʭʦʜʠʪʠ ʜʦ ʥʘʡʢʦʨʦʪʰʦʛʦ 

ʰʣʷʭʫ ʚʽʜ ὺ ʜʦ ὺ ʚ ʜʦʨʦʞʥʽʡ ʤʝʨʝʞʽ (ʦʜʥʘ ̔ ʟ ʟʤʽʥʥʠʭ ʥʘʙʫʚʘʻ ʟʥʘʯʝʥʥʷ 1, ̔ ʥʰʘ 

ï 0). ʑʦʙ ʚʠʾʭʘʪʠ ʟ ʜʘʥʦʛʦ ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ ὺ, ʽʩʥʫʻ ʪʘʢʦʞ ʜʚʘ ʰʣʷʭʠ: 

ὺὺȟὺὺ, ʦʜʠʥ ʟ ʷʢʠʭ ʙʫʜʝ ʚʭʦʜʠʪʠ ʜʦ ʥʘʡʢʦʨʦʪʰʦʛʦ h ʣʷʭʫ ʚʽʜ ὺ ʜʦ ὺ ʚ 

ʜʦʨʦʞʥʽʡ ʤʝʨʝʞʽ (ʦʜʥʘ ̔ ʟ ʟʤʽʥʥʠʭ ὼ ȟὼ  ʥʘʙʫʚʘʻ ʟʥʘʯʝʥʥʷ 1, ̔ ʥʰʘ ï 0). ʊʦʤʫ 

ὼ ὼ ὼ ὼ π. 

ʋ ʥʘʩʝʣʝʥʠʡ ʧʫʥʢʪ ὺ  ̒ʤʦʞʣʠʚʽʩʪʴ ʧʦʪʨʘʧʠʪʠ ʟ ʪʨʴʦʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ 

ὺȟὺȟὺ. ɿʚʽʜʩʠ ʩʣʽʜʫʻ, ʱʦ ʦʜʥʘ ʽʟ ʣʘʥʦʢ ʜʦʨʦʛʠ ὺὺȟὺὺȟὺὺ ʙʫʜʝ 

ʚʭʦʜʠʪʠ ʜʦ ʥʘʡʢʦʨʦʪʰʦʛʦ ʰʣʷʭʫ ʚʽʜ ὺ ʜʦ ὺ ʚ ʜʦʨʦʞʥʽʡ ʤʝʨʝʞʽ (ʦʜʥʘ ʽʟ 

ʟʤʽʥʥʠʭ ὼ ȟὼ ȟὼ  ʥʘʙʫʚʘʻ ʟʥʘʯʝʥʥʷ 1, ̔ ʥʰʽ ï 0). ɺʠʾʭʘʪʠ ʟ ʜʘʥʦʛʦ ʥʘʩʝʣʝʥʦʛʦ 

ʧʫʥʢʪʫ ὺ ʤʦʞʣʠʚʦ ʣʠʰʝ ʦʜʥʠʤ ʰʣʷʭʦʤ ï ὺὺ, ʪʦʤʫ ʚʽʥ ʙʫʜʝ ʚʭʦʜʠʪʠ ʜʦ 

ʥʘʡʢʦʨʦʪʰʦʛʦ ʰʣʷʭʫ ʚʽʜ ὺ ʜʦ ὺ ʚ ʜʦʨʦʞʥʽʡ ʤʝʨʝʞʽ (ʟʤʽʥʥʘ ὼ  ʥʘʙʫʚʘʻ 

ʟʥʘʯʝʥʥʷ 1). ɿʚʽʜʩʠ ʩʣʽʜʫʻ: ὼ ὼ ὼ ὼ π. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʙʤʝʞʝʥʥʷ ʥʘ ʟʤʽʥʥʽ ʚ ʜʘʥʽʡ ʟʘʜʘʯʽ ʥʘʙʫʚʘʶʪʴ ʚʠʛʣʷʜʫ: 
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ừ
Ử
Ử
Ử
Ử
Ừ

Ử
Ử
Ử
Ử
ứ
ὼ ὼ ὼ ρȠ
ὼ ὼ ὼ ρȠ
ὼ ὼ ὼ πȠ
ὼ ὼ ὼ πȠ
ὼ ὼ ὼ ὼ ὼ ὼ πȠ
ὼ ὼ ὼ ὼ πȠ

ὼ ὼ ὼ ὼ πȠ
ὼ ὼ ὼ ὼ πȠ
ὼ ȟὼ ȟὼ ȟὼ ȟὼ ȟὼ ȟὼ ȟὼ ȟ

ὼ ȟὼ ȟὼ ȟὼ ȟὼ ȟὼ ȟὼ ᶰπȟρȢ

 

ɺʠʙʽʨ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ. ɿʘʜʘʯʫ ʨʦʟʚô̫ ʟʫʚʘʪʠʤʝʤʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ MS Excel. 

ʂʦʤʧôʶʪʝʨʥʠʡ ʝʢʩʧʝʨʠʤʝʪ, ʦʜʝʨʞʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʘʥʘʣʽʟ, ̔ ʥʪʝʨʧʨʝʪʘʮʽʷ. 

1. ɺ ʢʣʽʪʠʥʢʠ ɸ2:ɸ16 ʚʚʝʜʝʤʦ ̔ ʥʜʝʢʩʠ ʧʦʯʘʪʢʦʚʠʭ ʚʝʨʰʠʥ, ʘ ʚ ʢʣʽʪʠʥʢʠ 

ɺ2:ɺ16 ï ̔ ʥʜʝʢʩʠ ʢʽʥʮʝʚʠʭ ʚʝʨʰʠʥ ʚʩʽʭ ʤʦʞʣʠʚʠʭ ʜʫʛ ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ. 

2. ɺ ʢʣʽʪʠʥʢʠ ʉ2:ʉ16 ʚʚʝʜʝʤʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ. 

3. ɺ ʢʣʽʪʠʥʢʫ F2 ʚʚʝʜʝʤʦ ʚʠʨʘʟ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ: 

=ʉʋʄɼʆɹʋʊʂ(C2:C16;D2:D16) ï ʩʫʤʘ ʜʦʙʫʪʢʽʚ ʜʦʚʞʠʥ ʜʫʛ ʪʘ ʟʥʘʯʝʥʴ 

ʟʤʽʥʥʠʭ ijx . 

4. ɺ ʢʣʽʪʠʥʢʠ ɽ2:ɽ9 ʚʚʦʜʠʤʦ ʦʙʤʝʞʝʥʥʷ: 

=ʉʋʄ(D2:D4) 

=D2ïʉʋʄ(D5:D6) 

=D3ïʉʋʄ(D7:D8)  

=ʉʋʄ(D4:D5;D7)ïʉʋʄ(D9:D11)  

=ʉʋʄ(D6;D9)ïʉʋʄ(D12:D13)  

=ʉʋʄ(D8;D10)ïʉʋʄ(D14:D15)  

=ʉʋʄ(D11:D12;D14)ïD16  

=ʉʋʄ(D13;D15:D16)  

ʜʝ, ʥʘʧʨʠʢʣʘʜ, ʉʋʄ (D2:D4) ï ʩʫʤʘ ʯʠʩʝʣ, ʚʢʘʟʘʥʠʭ ʚ ʜʽʘʧʘʟʦʥʽ ʢʣʽʪʠʥʦʢ 

ʚʽʜ D2 ʜʦ D4; ʉʋʄ(D4:D5;D7) ï ʩʫʤʘ ʚʩʽʭ ʯʠʩʝʣ, ʚʢʘʟʘʥʠʭ ʚ ʜʽʘʧʘʟʦʥʽ ʢʣʽʪʠʥʦʢ 

ʚʽʜ D4 ʜʦ D5 ʪʘ ʚ ʢʣʽʪʠʥʮʽ D7. 
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ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʨʦʙʦʯʦʛʦ ʘʨʢʫʰʘ MS Excel ʟ ʚʭʽʜʥʠʤʠ ʜʘʥʠʤʠ 

ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 2.18. 

 

ʈʠʩ. 2.18. ʌʨʘʛʤʝʥʪ ʫʤʦʚʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ MS Excel 

ɼʘʣʽ ʧʦʪʨʽʙʥʦ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʧʦʩʣʫʛ ʉʝʨʚʽʩ/ ʇʦʰʫʢ ʨʦʟʚôʷʟʢʫ, ʧʽʩʣʷ ʯʦʛʦ 

ʟôʷʚʠʪʴʩʷ ʜʦʧʦʤʽʞʥʝ ʚʽʢʥʦ, ʚ ̫ ʢʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʢʘʟʘʪʠ ʥʘʩʪʫʧʥʝ: 

1. ʋ ʧʦʣʽ "ʆʧʪʠʤʽʟʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ" ʚʢʘʟʘʪʠ ʘʜʨʝʩʫ 

ʢʣʽʪʠʥʢʠ, ʜʝ ʤʽʩʪʠʪʠʤʫʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʦʙʯʠʩʣʝʥʥʷ ʟʥʘʯʝʥʴ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ï 

$F$2; 

2. ʋ ʧʦʣʽ "ɼʦ": ʚʠʙʠʨʘʻʤʦ ʧʝʨʝʤʠʢʘʯ "ʄʽʥʽʤʫʤ"; 

3. ʋ ʧʦʣʽ "ɿʤʽʥʶʶʯʠ ʟʥʘʯʝʥʥʷ ʟʤʥ̔ʥʠʭ ʚ ʢʣʽʪʠʥʢʘʭ" ʚʢʘʟʫʻʤʦ ʜʽʘʧʘʟʦʥ 

ʢʣʽʪʠʥ $D$2:$D$16 ï ʥʝ ʚʠʢʣʶʯʝʥʦ, ɦ ʦ ʾ ʭ ʚʤʽʩʪʠ ʙʫʜʫʪʴ ʟʤʽʥʶʚʘʪʠʩʷ ʚ ʧʨʦʮʝʩʽ 

ʧʦʰʫʢʫ ʨʦʟʚôʷʟʢʫ (ʨʠʩ. 2.19); 

4. ɺʚʦʜʠʤʦ ʦʙʤʝʞʝʥʥʷ ʥʘ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ ʚ ʨʦʟʜʽʣʽ "ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ 

ʦʙʤʝʞʝʥʥʷʤʠ". ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʧʦʩʣʫʛʠ "ɼʦʜʘʪʠ", ʧʽʩʣʷ 

ʯʦʛʦ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʜʦʧʦʤʽʞʥʝ ʚʽʢʥʦ "ɼʦʜʘʚʘʥʥʷ ʦʙʤʝʞʝʥʥʷ" (ʨʠʩ. 2.20). 

ʇʽʩʣʷ ʟʚʝʨʥʝʥʥʷ ʜʦ ʧʦʩʣʫʛʠ "ɿʥʘʡʪʠ ʨʦʟʚôʷʟʦʢ" (ʨʠʩ. 2.19) ʟ'ʷʚʣʷʶʪʴʩʷ 

ʨʝʟʫʣʴʪʘʪʠ ʦʙʯʠʩʣʝʥʴ. 
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ʈʠʩ.2.19. ɺʽʢʥʦ çʇʘʨʘʤʝʪʨʠ ʧʦʰʫʢʫ ʨʦʟʚôʷʟʢʫè 

 

ʈʠʩ. 2.20. ɺʽʢʥʦ çɼʦʜʘʚʘʥʥʷ ʦʙʤʝʞʝʥʥʷè 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʧʨʦ ʥʘʡʢʦʨʦʪʰʠʡ ʰʣʷʭ ʻ ʦʧʪʠʤʘʣʴʥʽ 

ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ: ὼ ρȟὼ ρȟὼ ρȟὼ ρȟὼ ρ, ʟʥʘʯʝʥʥʷ ʨʝʰʪʠ 

ʟʤʽʥʥʠʭ ʜʦʨʽʚʥʶʶʪʴ 0. ʆʧʪʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ï 

άὭὲὤὼ  σπ. (ʨʠʩ. 2.21.). 
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ʈʠʩ. 2.21. ʆʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʧʨʝʜʩʪʘʚʣʝʥʠ ʫ MS Excel 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʟʥʘʡʜʝʥʽ ʨʦʟʚôʷʟʢʠ ʜʘʥʦʾ ʟʘʜʘʯʽ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, 

ʱʦ ʥʘʡʢʦʨʦʪʰʠʡ h ʣʷʭ ʚʽʜ ʚʝʨʰʠʥʠ 1 ʜʦ ʚʝʨʰʠʥʠ 8 ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ 

ʜʫʛ: ὺὺȟὺὺȟὺὺȟὺὺȟὺὺ. 

ʊʠʤ ʩʘʤʠʤ ʟʥʘʡʜʝʥʠʡ ʥʘʡʢʦʨʦʪʰʠʡ ʰʣʷʭ ʽʟ ʧʦʯʘʪʢʦʚʦʛʦ ʥʘʩʝʣʝʥʦʛʦ 

ʧʫʥʢʪʫ ὺ ʜʦ ʢʽʥʮʝʚʦʛʦ ὺ, ʟʘ ʷʢʠʤ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʦʩʣʽʜʦʚʥʽ ʧʝʨʝʭʦʜʠ ʤʽʞ 

ʩʫʩʽʜʥʽʤʠ ʥʘʩʝʣʝʥʠʤʠ ʧʫʥʢʪʘʤʠ: ʚʽʜ ὺ ʜʦ ὺ, ʚʽʜ ὺ ʜʦ ὺ, ʚʽʜ ὺ ʜʦ ὺ, ʚʽʜ ὺ 

ʜʦ ὺ, ʚʽʜ ὺ ʜʦ ὺ (ʨʠʩ. 2.22.). ɺ ʪʘʢʦʤʫ ʨʘʟʽ ʟʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ ʰʣʷʭʫ ʙʫʜʝ 

ʤʽʥʽʤʘʣʴʥʘ ̔  ʜʦʨʽʚʥʶʚʘʪʠʤʝ 30 ʢʤ. 

 

ʈʠʩ. 2.22. ʅʘʡʢʦʨʦʪʰʠʡ h ʣʷʭ ʤʽʞ ʟʘʜʘʥʠʤʠ ʧʫʥʢʪʘʤʠ 
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ʇʨʠʢʣʘʜ 2.7.  

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ʅʝʭʘʡ ʧʦʪʨʽʙʥʦ ʚʠʛʦʪʦʚʠʪʠ ʢʦʨʤʦʚʫ ʩʫʤʽʰ ʜʣʷ 

ʪʚʘʨʠʥ ʥʘʡʤʝʥʰʦʾ ʚʘʨʪʦʩʪʽ ʟ ʥʘʷʚʥʠʭ ʧʨʦʜʫʢʪʽʚ, ̫ ʢʱʦ ʚʽʜʦʤʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʦʞʥʦʛʦ ʟ ʥʘʷʚʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟʘ ʨʝʯʦʚʠʥʘʤʠ ʪʘ ʥʦʨʤʠ, ʷʢʽ ʧʦʚʠʥʥʽ 

ʟʘʜʦʚʽʣʴʥʷʪʠʩʷ ʩʪʦʩʦʚʥʦ ʩʫʤʽʰ. 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʚʽʜʩʦʪʢʦʚʘ ʯʘʩʪʢʘ ʧʝʨʰʦʾ ʨʝʯʦʚʠʥʠ ʚ ʢʦʞʥʦʤʫ ʟ ὲ 

ʧʨʦʜʫʢʪʽʚ ʜʦʨʽʚʥʶʻ ὦȟὭɴ ρȟὲ. ɺʽʜʩʦʪʢʦʚʘ ʯʘʩʪʢʘ ʧʝʨʰʦʾ ʨʝʯʦʚʠʥʠ ʫ ʢʽʥʮʝʚʽʡ 

ʩʫʤʽʰʽ ʤʘʻ ʙʫʪʠ ʥʝ ʤʝʥʰʦʶ ʥʽʞ ὄ. ɺʤʽʩʪ ʜʨʫʛʦʾ ʨʝʯʦʚʠʥ ʚ ʨʦʟʛʣʷʥʫʪʠʭ 

ʢʦʤʧʦʥʝʥʪʘʭ ʩʪʘʥʦʚʠʪʴ ὢȟὭɴ ρȟὲȟ ʧʨʠʯʦʤʫ ʚʩʽ ὢ ï ʮʝ ʚʠʧʘʜʢʦʚʽ ʚʝʣʠʯʠʥʠ ʟ 

ʥʦʨʤʘʣʴʥʠʤʠ ʨʦʟʧʦʜʽʣʘʤʠ ʡʤʦʚʽʨʥʦʩʪʝʡ ʥʘ ʤʥʦʞʠʥʘʭ   ʾʭ ʟʥʘʯʝʥʴ ʟ 

ʧʘʨʘʤʝʪʨʘʤʠ ʚʽʜʧʦʚʽʜʥʦ ‘ ʪʘ „ . ɺʤʽʩʪ ʚʽʪʘʤʽʥʽʚ ʫ ʢʦʨʤʽ ʜʣʷ ʪʚʘʨʠʥ ʤʘʻ ʙʫʪʠ 

ʥʝ ʤʝʥʰʝ %T  ʟʘ ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʜʽʾ ὴȢ ʎʽʥʠ ʨʦʟʛʣʷʥʫʪʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ï ὶȟὭɴ

ρȟὲȟ ʚʽʜʧʦʚʽʜʥʦ. ʇʦʪʨʽʙʥʦ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʘʨʪʽʩʪʴ ʩʫʤʽʰʽ.  

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ. ɼʣʷ ʮʴʦʛʦ ʨʦʟʛʣʷʥʝʤʦ ʬʫʥʢʮʽʶ ᾀ (ʮʽʣʴʦʚʫ 

ʬʫʥʢʮʽʶ) ʚʽʜ ʘʨʛʫʤʝʥʪʽʚ ὥȟὭɴ ρȟὲȟ ï ʚʽʜʩʦʪʢʦʚʠʭ ʢʽʣʴʢʦʩʪʝʡ ʨʝʯʦʚʠʥ ʫ ʩʫʤʽʰʽ. 

ᾀὥȟὥȟȢȢȢȟὥ ὶẗὥᴼάὭὲȟ 

ʟʘ ʦʙʤʝʞʝʥʴ  

ừ
Ử
Ử
Ử
Ừ

Ử
Ử
Ử
ứ ὦẗὥ ὄȟ

ὖ ˢὥ Ὕ ὴȟ

ὥ ρȟ

ὥ πȟὭɴ ρȟὲȢ

 

ɼʣʷ ʧʨʠʢʣʘʜʫ ʨʦʟʛʣʷʥʝʤʦ ʪʘʢʫ ʟʘʜʘʯʫ, ʢʦʣʠ ὲ ςȢ ʅʝʭʘʡ ὄ ςȢωȟὝ

ςρȟὴ πȟψȢ 

 ̄
i

b  i
m 

2

i
s  i

r  

1 2.60 15.0 0.2809 24.55 

2 5.60 40.0 20.250 26.75 
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ɺʨʘʭʦʚʫʶʯʠ ʦʙʤʝʞʝʥʥʷ ὥ ὥ ρ ʟʚʽʜʢʠ a a= -2 11 , ʧʝʨʝʡʜʝʤʦ ʜʦ 

ʨʦʟʛʣʷʜʫ ʬʫʥʢʮʽʡ ʦʜʥʽʻʾ ʟʤʽʥʥʦʾ, ʟʘʤʽʥʠʚʰʠ ὥ ʥʘ a- 11 . ʊʘʢʠʤ ʯʠʥʦʤ ʩʠʩʪʝʤʫ 

ʦʙʤʝʞʝʥʴ ʙʫʜʝ ʟʚʝʜʝʥʦ ʜʦ ʩʠʩʪʝʤʠ ʣʽʥʽʡʥʠʭ ʥʝʨʽʚʥʦʩʪʝʡ ʟ ʦʜʥʽʻʶ ʟʤʽʥʥʦʶ. 

ʇʦʪʨʽʙʥʦ ʤʽʥʽʤʽʟʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ὶὥ ὶρ ὥ ὶ

ὶὥ ὶᴼάὭὲ ʘʙʦ ὶὥ ὶὥᴼάὭὲȟ ʜʝ ὥᶰ0;1Ȣ ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ 

ʨʦʟʛʣʷʜʘʪʠ ʦʜʥʫ ʟʤʽʥʥʫa1ʟ ʦʙʤʝʞʝʥʥʷʤ π ὥ ρȢ 

ʇʽʜʩʪʘʚʠʚʰʠ ʚ ʦʪʨʠʤʘʥʠʡ ʚʠʨʘʟ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ὶ ̔  ὶ, 

ʦʪʨʠʤʘʻʤʦ ʟʘʜʘʯʫ ʤʽʥʽʤʽʟʘʮʽʾ ʬʫʥʢʮʽʾ ᾀὥ =26.75ï2.2aᴼmin!. ʆʯʝʚʠʜʥʦ 

ʤʽʥʽʤʫʤ ʬʫʥʢʮʽʾ ᾀὥ  ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ὥ ʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʟʘʜʘʥʠʭ ʦʙʤʝʞʝʥʴ, ʪʦʙʪʦ ʦʪʨʠʤʫʻʤʦ ʚʠʨʘʟ 

ὥᴼmax,aᶰ0;1Ȣ 

ʈʦʟʛʣʷʥʝʤʦ ʩʠʩʪʝʤʫ ʦʙʤʝʞʝʥʴ, ʚʨʘʭʦʚʫʶʯʠ ʟʘʤʽʥʫ ʟʤʽʥʥʠʭ, ʟʘ ʷʢʦʾ 

ὦὥ ὦὥ ὄ ʚʽʜʧʦʚʽʜʥʦ ʥʘʙʫʜʝ ʚʠʛʣʷʜʫ 5.6ï3a>2.9. ʈʦʟʚôʷʟʘʚʰʠ ʮ  ʁ

ʥʝʨʽʚʥʽʩʪʴ, ʦʪʨʠʤʘʻʤʦ ʜʨʫʛʝ ʦʙʤʝʞʝʥʥʷ  

ὥ 0.9. 

ʆʩʢʽʣʴʢʠ ʨʦʟʧʦʜʽʣʠ ʥʘ ʤʥʦʞʠʥʘʭ ʟʥʘʯʝʥʴ ʥʝʟʘʣʝʞʥʠʭ ʚʠʧʘʜʢʦʚʠʭ 

ʚʝʣʠʯʠʥ 
iX  ʥʦʨʤʘʣʴʥʽ, ʪʦ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʴ ʬʘʢʪʦʤ, ɦ ʦ ʩʫʢʫʧʥʠʡ ʨʦʟʧʦʜʽʣ 

ʡʤʦʚʽʨʥʦʩʪʝʡ ʥʘ ʤʥʦʞʠʥʽ ʟʥʘʯʝʥʴ ʧʘʨʠ ὢȠὢ  ʚʠʧʘʜʢʦʚʠʭ ʚʝʣʠʯʠʥ ὢ  ̔ὢ, 

ʪʦʙʪʦ ʥʘ ʤʥʦʞʠʥʽ       ̒ʪʘʢʦʞ ʥʦʨʤʘʣʴʥʠʡ, ʧʨʠʯʦʤʫ ʜʣʷ ʥʝʟʘʣʝʞʥʠʭ 

ʚʠʧʘʜʢʦʚʠʭ ʚʝʣʠʯʠʥ X1
 ʪʘX2

 ̫ ʢʱʦ Z=aὢ+aὢȟ ʪʦ ὓὤ=aὓὢ +aὓὢ ȟ 

Ὀὤ ὥὈ ὢ +aὈ ὢ ȟ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʪʝʤʘʪʠʯʥʝ ʩʧʦʜʽʚʘʥʥʷ ʪʘ ʜʠʩʧʝʨʩʽʶ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ 

ὥὢ+aὢ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ̫ ʢ ʬʫʥʢʮʽʶ ʚʽʜ ʦʜʥʽʻʾ ʟʤʽʥʥʦʾ a1  ï 

ὓ́ ὥẗ‘ ρ ὥ ẗ‘  

́ẗ‘ ‘ ́ẗ‘ ́ẗ‘ ‘ ‘ȟ  

Ὄ „ẗὥ „ ẗρ ὥ Ȣ 

ɺ ʨʦʟʛʣʷʜʫʚʘʥʦʤʫ ʧʨʠʢʣʘʜʽ: ̇ ́ τπςυὥȟ 
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Ὄ ςπȢυσπώ τπȢυπ́ ςπȢςυȢ ʆʜʥʦʚʠʤʽʨʥʠʡ 

ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʡʤʦʚʽʨʥʦʩʪʝʡ ʥʘ ʯʠʩʣʦʚʽʡ ʦʩʽ ʤʦʞʥʘ ʟʘʜʘʪʠ ʯʝʨʝʟ 

ʱʽʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ὪὸȠ‘ȟ„
Ѝ
Ὡ Ȣ ʁʤʦʚʽʨʥʽʩʪʴ ʧʦʪʨʘʧʠʪʠ ʚ ̔ʥʪʝʨʚʘʣ 

ὖ ЊȠὸ  ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ ʟʘ ʬʦʨʤʫʣʦʶ ὖ ЊȠὸ ᷿ ὪὸȠ‘Ƞ„ὨὸȢ 

ɼʣʷ ʧʨʠʢʣʘʜʫ ʨʦʟʛʣʷʥʝʤʦ ʟʥʘʯʝʥʥʷ ὸ ςρȢ 

ʅʘʙʽʨ ʟʥʘʯʝʥʴ ʜʘʥʦʛʦ ʽʥʪʝʛʨʘʣʘ ʜʣʷ ʟʥʘʯʝʥʴ t  ʥʘʟʠʚʘʶʪʴ ʬʫʥʢʮʽʻʶ 

ʧʦʤʠʣʦʢ, ʘʙʦ ʬʫʥʢʮʽʻʶ ʃʘʧʣʘʩʘ (ʽʥʪʝʛʨʘʣ ʡʤʦʚʽʨʥʦʩʪʽ). ʗʢ ʚʽʜʦʤʦ, ʬʫʥʢʮʽʷ 

ʃʘʧʣʘʩʘ  

ˡὸ
Ѝ2ˊ᷿

Ὡ dt, ʌït=ïʌὸ ï ʥʝʧʘʨʥʘ ʬʫʥʢʮʽʷ,  

ˡ Њ=ï ȟl Њ . 

Ὂὸ=PЊ;t
ρ

ς
+ʌὸ

ρ

ς

ρ

Ѝ2ˊ
Ὡ dt=Ὢt;ɛ;ůdtȟὊ Њ=0, FЊ=1. 

ʌʫʥʢʮʽʷ ʃʘʧʣʘʩʘ ʥʝ ʤʦʞʝ ʙʫʪʠ ʧʦʜʘʥʘ ʯʝʨʝʟ ʝʣʝʤʝʥʪʘʨʥʽ ʬʫʥʢʮʽʾ, ʘʣʝ 

ʨʦʟʢʣʘʚʰʠ ʧʽʜʽʥʪʝʛʨʘʣʴʥʠʡ ʚʠʨʘʟ ʫ ʨʷʜ ʊʝʡʣʦʨʘ ʪʘ ʧʦʯʣʝʥʥʦ ʧʨʦ̔ʥʪʝʛʨʫʚʘʚʰʠ, 

ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʧʦʜʘʥʥʷ ʬʫʥʢʮʽʾ ʫ ʚʠʛʣʷʜʽ ʨʷʜʫ: 

ˡὼ
Ѝ
В

Ȧ Ѝ
ὼ ȢȢȢ. 

ʆʩʢʽʣʴʢʠ ρ ˝ ЊȠЊ ˝ ЊȠὸ ὖ ὸȠЊ , ʪʦ ˝ ὸȠЊ

ρ ˝ ЊȠὸ . 

1ïFὸ=Pὸ;+Њ  ï ʜʦʜʘʪʢʦʚʘ ʬʫʥʢʮʽʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ 

ʡʤʦʚʽʨʥʦʩʪʽ, ʜʝ Ὂὸ ὖ ЊȠὸ . 

ʆʩʢʽʣʴʢʠ ʜʣʷ ʜʘʥʦʾ ʟʘʜʘʯʽ t  ʬʽʢʩʦʚʘʥʝ, 21=t , ʘ ʟʥʘʯʝʥʥʷ (ʘ )m 1  ʪʘ (ʘ )s 1  

ʟʘʣʝʞʘʪʴ ʚʽʜ ʟʤʽʥʥʦʾ ʘ1 , ʪʦ ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʜʦʜʘʪʢʦʚʫ ʬʫʥʢʮʽʶ ὴὥ ρ

Ὂὥ πȟ ʷʢ ὴὥ ρ Ὂ
Ѝ

πȟὥᶰ0;1.  
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ɿʥʘʯʝʥʥʷ ʜʘʥʦʾ ʬʫʥʢʮʽʾ ï ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʛʦ, ɦ ʦ ʚʤʽʩʪ ʜʨʫʛʦʾ ʨʝʯʦʚʠʥʠ ʙʫʜʝ 

ʥʝ ʤʝʥʰʝ T . ɻʨʘʬʽʢ ʬʫʥʢʮʽʾ p( a )1  ʟʦʙʨʘʞʝʥʦ ʥʘ ʈʠʩ. 2.23. 

ʈʠʩ. 2.23. ɻʨʘʬʽʢ ʬʫʥʢʮʽʾ p( a )1  

ʈʦʟʚôʷʟʘʚʰʠ ʨʽʚʥʷʥʥʷ ὴὥ π, ʟʥʘʡʜʝʤʦ ὥ 0.62. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ὤὥ 26.75ï2.2ὥʚ ʪʦʯʮʽ ὥ 0.62 

ʥʘʙʫʚʘʻ ὤπȢφς=26.75ï2.2ẗ0.62=25.386. 

ʆʪʞʝ ʤʽʥʽʤʫʤ ʬʫʥʢʮʽʾ ʜʦʩʷʛʘʻʪʴʩʷ, ʢʦʣʠ ὥ=0.62,ὥ=0.38, ʪʦʙʪʦ ʜʣʷ ʪʦʛʦ, 

ʱʦʙ ʚʠʪʨʘʪʠ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʫʤʽʰʽ ʙʫʣʠ ʤʽʥʽʤʘʣʴʥʽ  ̔ʟʘʜʘʥʽ ʦʙʤʝʞʝʥʥʷ ʥʝ 

ʧʦʨʫʰʫʚʘʣʠʩʷ, ʧʦʪʨʽʙʥʦ ʚʟʷʪʠ %62  ʧʝʨʰʦʛʦ ʧʨʦʜʫʢʪʫ ̔  %38  ï ʜʨʫʛʦʛʦ. 

ɼʘʥʘ ʟʘʜʘʯʘ ʟ ʚʠʧʘʜʢʦʚʠʤʠ ʘʨʛʫʤʝʥʪʘʤʠ ʟʘ ̫ ʢʠʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʥʦʞʠʥʘ 

ʜʦʧʫʩʪʠʤʠʭ ʨʦʟʚôʷʟʢʽʚ, ʘ ʦʪʞʝ ̒  ʟʘʜʘʯʝʶ ʩʪʦʭʘʩʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ɺʠʙʽʨ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ. ʉʢʦʨʠʩʪʘʚʰʠʩʴ ʪʘʙʣʠʮʝʶ Excel, ʚʥʦʥʠʩʦʤʦ ʜʦ 

ʝʣʝʢʪʨʦʥʥʠʭ ʨʦʟʛʣʷʜʫʚʘʥʽ ʜʘʥʽ, ʩʢʦʨʠʩʪʘʻʤʦʩʷ, ʚʢʘʟʘʚʰʠ ʚʽʜʧʦʚʽʜʥʽ ʬʦʨʤʫʣʠ ʪʘ 

ʦʙʤʝʞʝʥʥʷ, ʧʦʩʣʫʛʦʶ çʇʦʰʫʢ ʨʦʟʚôʷʟʢʫè. ʆʪʨʠʤʘʻʤʦ ʪʘʢʫ ʩʘʤʫ ʚʽʜʧʦʚʽʜʴ (ʜʠʚ 

ʈʠʩ. 2.24.). 

ʂʦʤʧôʶʪʝʨʥʠʡ ʝʢʩʧʝʨʠʤʝʪ, ʦʜʝʨʞʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʘʥʘʣʽʟ, 

ʽʥʪʝʨʧʨʝʪʘʮʽʷ. ʈʦʟʚôʷʟʘʚʰʠ ʨʽʚʥʷʥʥʷ ὴὥ π, ʟʥʘʡʜʝʤʦ ὥ 0.62. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ὤὥ 26.75ï2.2ὥʚ ʪʦʯʮʽ a 0.62=1
 ʥʘʙʫʚʘʻ 

ὤπȢφς=26.75ï2.2ẗ0.62=25.386. 
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ʈʠʩ. 2.24. ʆʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʧʨʝʜʩʪʘʚʣʝʥʠ ʫ MS Excel 

ʆʪʞʝ ʤʽʥʽʤʫʤ ʬʫʥʢʮʽʾ ʜʦʩʷʛʘʻʪʴʩʷ, ʢʦʣʠ ὥ=0.62,ὥ=0.38, ʪʦʙʪʦ ʜʣʷ ʪʦʛʦ, 

ʱʦʙ ʚʠʪʨʘʪʠ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʫʤʽʰʽ ʙʫʣʠ ʤʽʥʽʤʘʣʴʥʽ ʽ ʟʘʜʘʥʽ ʦʙʤʝʞʝʥʥʷ ʥʝ 

ʧʦʨʫʰʫʚʘʣʠʩʷ, ʧʦʪʨʽʙʥʦ ʚʟʷʪʠ %62  ʧʝʨʰʦʛʦ ʧʨʦʜʫʢʪʫ ʽ %38  ï ʜʨʫʛʦʛʦ. 

ɺ ʪʘʙʣʠʮʽ 2.4. ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜ ʬʦʨʤʫʣ ʜʣʷ ʥʝʦʙʭʽʜʥʠʭ ʦʙʯʠʩʣʝʥʴ. 

ʊʘʙʣʠʮʷ2.4. 

ʇʨʠʢʣʘʜ ʬʦʨʤʫʣ ʜʣʷ ʦʙʯʠʩʣʝʥʴ. 

ʂʣʽʪʠʥʢʘ ʌʦʨʤʫʣʘ 

I3 1īI2 

M7 I2*M2+I3*M3  

D7 D2*I2+D3*I3  

E7 (F2*I2+F3*I3)*(F2*I2+F3*I3) 

L7 I2*L2+I3*L3  

ʇʨʠʢʣʘʜ 2.8.  

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ʌʽʨʤʘ ʨʦʟʨʦʙʠʣʘ ʰʽʩʪʴ ʙʽʟʥʝʩïʧʣʘʥʽʚ 

ὢȟὢȟὢȟὢȟὢȟὢ  ʜʣʷ ʾʭ ʟʜʽʡʩʥʝʥʥʷ ʫ ʥʘʩʪʫʧʥʦʤʫ ʨʦʮʽ. ɿʘʣʝʞʥʦ ʚʽʜ ʟʦʚʥʽʰʥʽʭ 

ʫʤʦʚ (ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʩʪʘʥʫ ʨʠʥʢʫ ʪʦʱʦ) ʚʠʦʢʨʝʤʣʝʥʦ ʧ'ʷʪʴ ʩʠʪʫʘʮʽʡ ὣȟὣȟὣȟὣȟὣ . 

ɼʣʷ ʢʦʞʥʦʛʦ ʚʘʨʽʘʥʪʘ ὢȟ Ὥɴ ρȟφ, ʙʽʟʥʝʩïʧʣʘʥʫ ʪʘ ʟʦʚʥʽʰʥʴʦʾ ʩʠʪʫʘʮʽʾ 

ὣȟὮɴ ρȟυ ʦʙʯʠʩʣʝʥʽ ʧʨʠʙʫʪʢʠ, ̫ ʢʽ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 2.5. 
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ʅʝʦʙʭʽʜʥʦ ʚʠʙʨʘʪʠ ʥʘʡʢʨʘʱʠʡ ʚʘʨʽʘʥʪ ʙʽʟʥʝʩïʧʣʘʥʫ ʘʙʦ ʦʧʪʠʤʘʣʴʥʫ 

ʢʦʤʙʽʥʘʮʽʶ ʨʦʟʨʦʙʣʝʥʠʭ ʧʣʘʥʽʚ [38, ʩ.69].  

ʊʘʙʣʠʮʷ 2.5. 

ʆʧʪʠʤʘʣʴʥʘ ʢʦʤʙʽʥʘʮʽʷ ʨʦʟʨʦʙʣʝʥʠʭ ʧʣʘʥʽʚ ʬʽʨʤʦʶ. 

ɺʘʨʽʘʥʪ 

ʙʽʟʥʝʩï
ʧʣʘʥʫ 

ɿʦʚʥʽʰʥʷ ʩʠʪʫʘʮʽʷ 

 
Y1 Y2 Y3 Y4 Y5 

ʧʨʠʙʫʪʢʠ, ʪʠʩ. ʦʜ. 
 

X1 1.0 1.5 2.0 2.7 3.2 

X2 1.2 1.4 2.5 2.9 3.1 

X3 1.3 1.6 2.4 2.8 2.1 

X4 2.1 2.4 3.0 2.7 1.8 

X5 2.4 2.9 3.4 1.9 1.5 

X6 2.6 2.7 3.1 2.3 2.0 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ. ʈʦʟʛʣʷʥʝʤʦ ʛʨʫ, ʝʣʝʤʝʥʪʘʤʠ ʧʣʘʪʽʞʥʦʾ ʤʘʪʨʠʮʽ 

ʷʢʦʾ  ̒ ʚʽʜʧʦʚʽʜʥʽ ʝʣʝʤʝʥʪʠ ʥʘʚʝʜʝʥʦʾ ʪʘʙʣʠʮʽ. ʃʝʛʢʦ ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ 

ʜʦʤʽʥʫʶʯʠʭ ʩʪʨʘʪʝʛʽʡ ʫ ʮʽʡ ʛʨʽ ʥʝʤʘʻ. 

ɼʘʣʽ ʚʠʟʥʘʯʘʻʤʦ: 

Ŭ = max { min(l.0; 1.5; 2; 2.7; 3.2); min(l.2; 1.4; 2.5; 2.9; 3.l); min(l.3; 1.6; 2.4; 

2.8; 2.l); min (2.1; 2.4; 3; 2.7; 1.8); min(2.4; 2.9; 3.4; 1.9; 1.5);min(2.6; 2.7; 3.1; 2.3; 

2)} = max{l .0; 1.2; 1.3; 1.8; 1.5; 2} = 2,  

ʘ ʪʘʢʦʞ 

ɓ = min (max (1.0; 1.2; 1.3; 2.1; 2.4; 2.6); max (l.5; 1.4; 1.6; 2.4; 2.9; 2.7); max 

(2; 2.5; 2.4; 3; 3.4; 3.1); max (2.7; 2.9; 2.8; 2.7; 1.9; 2.3); max (3.2; 3.1; 2.1; 1.8; 1.5; 

2)} = min {2 .6; 2.9; 3.4; 2.9; 3.2} = 2.6. 

ʆʪʞʝ, a̧b, ʪʦʙʪʦ ʥʝʤʘʻ ʩʽʜʣʦʚʦʾ ʪʦʯʢʠ, ʘ ʮʝ ʦʟʥʘʯʘʻ, ɦ ʦ ʥʝʦʙʭʽʜʥʦ h ʫʢʘʪʠ 

ʟʤʽʰʘʥʽ ʩʪʨʘʪʝʛʽʾ, ʜʣʷ ʯʦʛʦ ʧʦʪʨʽʙʥʦ ʨʦʟʚôʷʟʘʪʠ ʚʽʜʧʦʚʽʜʥʫ ʟʘʜʘʯʫ ʣʽʥʽʡʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ: 

ὤ ὸ ὸ ὸ ὸ ὸ ὸᴼάὭὲ 

ʟʘ ʫʤʦʚ: 
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ừ
Ử
Ừ

Ử
ứ
ὸ ρȢςὸ ρȢσὸ ςȢρὸ ςȢτὸ ςȢφὸ ρȠ
ρȢυὸ ρȢτὸ ρȢφὸ ςȢτὸ ςȢωὸ ςȢχὸ ρȠ
ςὸ ςȢυὸ ςȢτὸ σὸ σȢτὸ σȢρὸ ρȠ
ςȢχὸ ςȢωὸ ςȢψὸ ςȢχὸ ρȢωὸ ςȢσὸ ρȠ
σȢςὸ σȢρὸ ςȢρὸ ρȢψὸ ρȢυὸ ςὸ ρȠ

, 

ὸ πȟ Ὥɴ ρȟφ. 

ɼʘʥʘ ʟʘʜʘ  ̒ʟʘʜʘʯʝʶ ʪʝʦʨʽʾ ʽʛʦʨ ʥʘ ʟʥʘʭʦʜʞʝʥʥʷ ʥʘʡʢʨʘʱʦʛʦ ʚʘʨʽʘʥʪʫ 

ʙʽʟʥʝʩïʧʣʘʥʫ ̔ ʟ h ʝʩʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʬʽʨʤʦʶ. 

ɺʠʙʽʨ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ. ʈʦʟʚôʷʞʝʤʦ ʜʘʥʫ ʟʘʜʘʯʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʇɿ 

Excel ʪʘ Mathcad.  

ʂʦʤʧôʶʪʝʨʥʠʡ ʝʢʩʧʝʨʠʤʝʪ, ʦʜʝʨʞʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʘʥʘʣʽʟ, 

ʽʥʪʝʨʧʨʝʪʘʮʽʷ. ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʚʢʘʟʘʪʠ ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ ʪʘ ʦʙʤʝʞʝʥʥʷ. 

ɿʘʨʝʟʝʨʚʫʻʤʦ ʢʣʽʪʠʥʠ G4:G9 ʜʣʷ ʟʥʘʯʝʥʴ ʟʤʽʥʥʠʭ t1,t2,t3,t4,t5,t6. ʋ ʢʣʽʪʠʥʫ K2 

ʚʚʦʜʠʤʦ ʚʠʨʘʟ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʫ ʚʠʛʣʷʜʽ =G4+G5+G6+G7+G8+G9, ʘ ʫ 

ʢʣʽʪʠʥʠ K4:K8 ʣʽʚʽ ʯʘʩʪʠʥʠ ʦʙʤʝʞʝʥʴ ʫ ʚʠʛʣʷʜʽ (ʨʠʩ. 2.25.) 

=G4*B4+G5*B5+G6*B6+G7*B7+G8*B8+G9*B9 

=G4*C4+G5*C5+G6*C6+G7*C7+G8*C8+G9*C9 

=G4*D4+G5*D5+G6*D6+G7*D7+G8*D8+G9*D9  

=G4*E4+G5*E5+G6*E6+G7*E7+G8*E8+G9*E9 

=G4*F4+G5*F5+G6*F6+G7*F7+G8*F8+G9*F9. 

 

ʈʠʩ. 2.25. ʌʨʘʛʤʝʥʪ ʫʤʦʚʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ MS Excel. 

ɺʩʪʘʥʦʚʣʶʻʤʦ ʢʫʨʩʦʨ ʫ ʢʣʽʪʠʥʫ K2. ʆʙʠʨʘʻʤʦ ʧʦʩʣʫʛʫ ʉʝʨʚʽʩ. 

ɺʽʜʢʨʠʚʘʻʤʦ ʜʦʧʦʤʽʞʥʝ ʚʽʢʥʦ ñʇʦʰʫʢ ʨʦʟʚôʷʟʢʫò  ̔ ʟʘʜʘʻʤʦ ʩʮʝʥʘʨʽʡ 

(ʨʠʩ. 2.26.). ʇʽʩʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʧʦʩʣʫʛʠ "ɿʥʘʡʪʠ ʨʦʟʚôʷʟʦʢ" ̔  

ʦʪʨʠʤʘʪʠ ʨʝʟʫʣʴʪʘʪʠ (ʨʠʩ. 2.27.).  
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ʈʠʩ. 2.26. ɺʽʢʥʦ çʇʘʨʘʤʝʪʨʠ ʧʦʰʫʢʫ ʨʦʟʚôʷʟʢʫè 

ʋ ʢʣʽʪʠʥʫ H4 (ʨʠʩ. 2.28.) ʟʘʧʠʰʝʤʦ ʬʦʨʤʫʣʫ =G4/$K$2 ̔  ʩʢʦʧʽʶʻʤʦ ʾʾ ʫ 

ʢʣʽʪʠʥʫ H5:H9.  

ʆʜʝʨʞʠʤʦ ʫ ʢʣʽʪʠʥʘʭ H4:H9 ʦʧʪʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʯʘʩʪʦʪ. ʑʦʙ ʟʥʘʡʪʠ 

ʮʽʥʫ ʛʨʠ, ʪʨʝʙʘ ʫ ʢʣʽʪʠʥʫ J10 ʚʚʝʩʪʠ ʬʦʨʤʫʣʫ =1/K2. ʆʜʝʨʞʠʤʦ ʨʝʟʫʣʴʪʘʪʠ ʫ 

ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ, ʧʦʜʘʥʦʾ ʥʘ ʨʠʩ. 2.29. 

ʆʪʞʝ, t1=0, t2=0,11; t3=0, t4=0, t5=0, t6= 0,34, ʦʧʪʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ 

ʬʫʥʢʮʽʾ Z(t) = 0,44, ʦʧʪʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʯʘʩʪʦʪ, ʚʽʜʧʦʚʽʜʥʦ: ὼ π, ὼ πȟςτ, 

ὼ π, ὼ π, ὼ π, ὼ πȟχφ. ʎʽʥʘ ʛʨʠ ὺ ςȟςφȢ 
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ʈʠʩ. 2.27. ʆʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʧʨʝʜʩʪʘʚʣʝʥʠ ʫ MS Excel 

 

ʈʠʩ. 2.28. ʌʨʘʛʤʝʥʪ ʫʤʦʚʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ MS Excel 

 

ʈʠʩ. 2.29. ʆʪʨʠʤʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʧʨʝʜʩʪʘʚʣʝʥʠ ʫ MS Excel 

 

ɿʥʘʡʜʝʤʦ ʪʘʢʦʞ ʨʦʟʚóʷʟʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ Mathcad ʈʠʩ. 2.30, ʜʝ  
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ὸȡ

ở

Ở
Ở
ờ

ὸ
ὸ
ὸ
ὸ
ὸ
ὸỢ

ỡ
ỡ
Ỡ

ʚʝʢʪʦʨʠ ʘʨʛʫʤʝʥʪʽʚ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ,  

ʉ:

ở

ỞỞ
ờ

ρ
ρ
ρ
ρ
ρ
ρỢ

ỡỡ
Ỡ

ʢʦʝʬʽʮʽʻʥʪʠ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ,  

ὤὸȡ ὅẗὸ  ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ, 

Ὀȡ

ở

Ở
ờ

ρ ρȢς ρȢσ ςȢρ ςȢτ ςȢφ
ρȢυ ρȢτ ρȢφ ςȢτ ςȢω ςȢχ
ς ςȢυ ςȢτ σ σȢτ σȢρ
ςȢχ ςȢω ςȢψ ςȢχ ρȢω ςȢσ
σȢς σȢρ ςȢρ ρȢψ ρȢυ ςỢ

ỡ
Ỡ
ʤʘʪʨʠʮʷ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʦʙʤʝʞʝʥʴ ʣʽʚʠʭ ʯʘʩʪʠʥ, 

ɺ:

ở

Ở
ờ

ρ
ρ
ρ
ρ
ρỢ

ỡ
Ỡ

 ï ʚʝʢʪʦʨ ʧʨʘʚʠʭ ʯʘʩʪʠʥ ʦʙʤʝʞʝʥʴ. 

ɿ ʈʠʩ. 2.30. ɹʘʯʠʤʦ, ʱʦ ὸ π πȢρπφπ π π πȢσσφ

̨̝̏̐̓̉̍́̌̎ ̨̂̈̎̆̒̐̌́̎̉,  

ὼ π πȢςτπ π π πȢχφ ̨̝̏̐̓̉̍́̌̎ ̘̠̈̎́̆̎̎ ̘́̒̓̏̓ȟ 

:Ô 0.442 ï ʦʧʪʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ, 

ὺȡ ȟ ὺ ςȢςφ ï ʮʽʥʘ ʛʨʠ. 

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥ ̫ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʶ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʫʯʘʩʥʽ ʥʘʡʧʦʰʠʨʝʥʽʰʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʧʨʠ 

ʮʴʦʤʫ h ʫʢʘʥʠʡ ʨʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ ʥʝ ʟʤʽʥʶʻʪʴʩʷ. 
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ʈʠʩ. 2.30. ʈʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʠʢʣʘʜʘ 2.8. ʟʘ ʜʦʧʦʤʦʛʦʶ ʇʇɿ MathCAD 
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ʇʨʠʢʣʘʜ 2.9. ɿʘʜʘʯʘ ʨʦʟʨʘʭʫʥʢʫ ʪʨʘʻʢʪʦʨʽʾ ʣʽʪʘʢʘ [28, c. 124]. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ʃʽʪʘʢ ʫ ʪʦʯʮʽ Ὓ ʤʘʻ h ʚʠʜʢʽʩʪʴ ὠ ʪʘ ʚʠʩʦʪʫ ̊ . ʁʦʤʫ 

ʥʝʦʙʭʽʜʥʦ ʧʽʜʥʷʪʠʩʷ ʥʘ ʚʠʩʦʪʫ ̊  ̔  ʥʘʙʫʪʠ h ʚʠʜʢʽʩʪʴ ὠ. ʇʦʪʨʽʙʥʦ ʤʽʥʽʤʽʟʫʚʘʪʠ 

ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ̫ ʢʱʦ ʚʽʜʦʤʽ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʥʘ ʟʙʽʣʴʰʝʥʥʷ h ʚʠʜʢʦʩʪʽ ʚʽʜ ὠ ʜʦ 

ὠ ʥʘ ʚʠʩʦʪʽ Ὄ ὧέὲίὸ, ʪʘ ʚʽʜʦʤʽ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʚʠʩʦʪʠ ʚʽʜ ̊  

ʜʦ ̊  ʥʘ h ʚʠʜʢʦʩʪʽ v const=  (ʨʠʩ.2.31).  

 

ʈʠʩ. 2.31. ʉʭʝʤʘ ʜʦ ʫʤʦʚʠ ʟʘʜʘʯʽ ʧʨʦ ʨʦʟʨʘʭʫʥʦʢ ʪʨʘʻʢʪʦʨʽʾ ʣʽʪʘʢʘ 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ. ɺʩʽ ʧʨʷʤʦʢʫʪʥʠʢʠ ʩʧʦʯʘʪʢʫ ʧʦʨʦʞʥʽ. ʄʽʞ 

ʧʨʷʤʦʢʫʪʥʠʢʘʤʠ ʚʢʘʟʘʥʽ ʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪ ʧʘʣʠʚʘ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʚʠʩʦʪʠ 

(ʚʝʨʪʠʢʘʣʴʥʽ ʣʽʥʽʾ) ʪʘ ʥʘ ʟʙʽʣʴʰʝʥʥʷ h ʚʠʜʢʦʩʪʽ (ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʣʽʥʽʾ). ʇʦʯʘʪʢʦʚʘ 

ʪʦʯʢʘ ʧʦʟʥʘʯʝʥʘ ̫ ʢ Ὓ, ʘ ʢʥ̔ʮʝʚʘ ï ʷʢ Sk. ʈʦʟʨʘʭʫʥʢʠ ʧʦʯʠʥʘʶʪʴʩʷ ʟ ʢʽʥʮʝʚʦʾ 

ʪʦʯʢʠ kS   ̔ʟʤʽʱʫʶʪʴʩʷ ʫ ʥʘʧʨʷʤʢʫ ʜʦ ʧʦʯʘʪʢʦʚʦʾ ʪʦʯʢʠ 
0S .  

ɸʣʛʦʨʠʪʤ ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʟʘʜʘʯʽ:  

1. ʋ ʢʽʥʮʝʚʦʤʫ ʧʨʷʤʦʢʫʪʥʠʢʫ ʟʘʧʠʩʘʪʠ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ñ0ò. 

2. ʋ ʧʨʷʤʦʢʫʪʥʠʢʘʭ B1 ʪʘ B2 ʟʘʧʠʩʘʪʠ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚʽʜʧʦʚʽʜʥʦ ñ11ò ʪʘ 

ñ8", ɦ ʦ ʚʠʪʨʘʯʘʶʪʴʩʷ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʢʽʥʮʝʚʦʾ ʪʦʯʢʠ kS . ʄʦʞʣʠʚʘ ʦʧʪʠʤʘʣʴʥʘ 

ʪʨʘʻʢʪʦʨʽʷ ʧʦʟʥʘʯʘʻʪʴʩʷ çʞʠʨʥʠʤʠè ʩʪʨʽʣʢʘʤʠ.  
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3. ʋ ʪʦʯʢʠ B1, B2 ʤʦʞʥʘ ʧʦʧʘʩʪʠ ʟ ʪʦʯʦʢ C1, C2, C3. ɯʟ ʧʨʷʤʦʢʫʪʥʠʢʘ C2 ʥʘ 

ʢʽʥʮʝʚʫ ʪʦʯʢʫ ʤʦʞʥʘ ʧʝʨʝʡʪʠ h ʣʷʭʦʤ ʯʝʨʝʟ ʪʦʯʢʫ B1 (ʟ ʚʠʪʨʘʪʘʤʠ ʧʘʣʠʚʘ 7 + 11 

= 18) ʘʙʦ ʯʝʨʝʟ ʪʦʯʢʫ B2 (ʟ ʚʠʪʨʘʪʘʤʠ ʧʘʣʠʚʘ 9 + 8 =17). ʋ ʧʨʷʤʦʢʫʪʥʠʢʫ C2 

ʟʘʧʠʩʫʻʤʦ ʥʘʡʤʝʥʰʽ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ñ17ò. ɸʥʘʣʦʛʽʯʥʦ ʟʥʘʭʦʜʠʤʦ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ, ̫ ʢʱʦ ʣʽʪʘʢ ʨʫʭʘʪʠʤʝʪʴʩʷ ʟ C1 ʯʝʨʝʟ ʪʦʯʢʫ B1 (ʥʘʡʤʝʥʰʽ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ 

ʩʪʘʥʦʚʠʪʠʤʫʪʴ ñ17ò)  ̔ ʟ C3 ʯʝʨʝʟ ʪʦʯʢʫ B2 (ʥʘʡʤʝʥʰʽ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ 

ʩʪʘʥʦʚʠʪʠʤʫʪʴ ñ15ò). ʇʦʢʘʟʫʻʤʦ ʣʠʰʝ ʦʜʥʽʻʶ ʩʪʨʽʣʢʦʶ ʤʦʞʣʠʚʫ ʦʧʪʠʤʘʣʴʥʫ 

ʪʨʘʻʢʪʦʨʽʶ ʨʫʭʫ ʣʽʪʘʢʘ ʯʝʨʝʟ ʪʦʯʢʠ C3 ʪʘ B2. ʉʪʨʽʣʢʘ ʥʘ ʪʦʯʢʫ B1 ʥʝ ʩʪʘʚʠʪʴʩʷ, 

ʙʦ ʥʘ ʮʴʦʤʫ h ʣʷʭʫ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʙʽʣʴʰʽ. 

ʋ ʪʘʢʠʡ ʩʧʦʩʽʙ ʚʢʘʟʫʶʪʴʩʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʫ ʚʩʽʭ ̔ ʥʰʠʭ ʧʨʷʤʦʢʫʪʥʠʢʘʭ, ̔  

ʦʪʨʠʤʫʻʪʴʩʷ ʨʷʜ ʤʦʞʣʠʚʠʭ ʪʨʘʻʢʪʦʨʽʡ, ʧʦʟʥʘʯʝʥʠʭ ʩʪʨʽʣʢʘʤʠ. ʆʧʪʠʤʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʧʘʣʠʚʘ ʦʪʨʠʤʫʻʪʴʩʷ ʫ ʩʪʘʨʪʦʚʦʤʫ ʧʨʷʤʦʢʫʪʥʠʢʫ S0 ï ʮʠʬʨʘ ñ37ò. 

4. ʆʧʪʠʤʘʣʴʥʠʡ h ʣʷʭ ʦʪʨʠʤʫʻʪʴʩʷ ʧʝʨʝʤʽʱʝʥʥʷʤ ʟ ʧʦʯʘʪʢʦʚʦʾ ʪʦʯʢʠ S0 

ʚʽʜʤʽʯʝʥʠʤʠ ʰʣʷʭʘʤʠ ʫ ʢʽʥʮʝʚʫ ʪʦʯʢʫ Sk (ʦʧʪʠʤʘʣʴʥʠʡ ʰʣʷʭ ʧʦʢʘʟʘʥʠʡ 

ʷʩʢʨʘʚʽʰʠʤʠ ʩʪʨʽʣʢʘʤʠ). 

ʊʘʢʠʤ ʯʠʥʦʤ ʦʪʨʠʤʘʥʦ ʥʘʡʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʚʠʪʨʘʯʝʥʦʛʦ ʧʘʣʠʚʘ ʪʘ 

ʦʧʪʠʤʘʣʴʥʠʡ h ʣʷʭ.  ɼʘʥʽ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.32. 

 

ʈʠʩ. 2.32. ʈʦʟʨʘʭʫʥʦʢ ʪʨʘʻʢʪʦʨʽʾ ʣʽʪʘʢʘ 



168 

ʋ ʜʘʥʽʡ ʟʘʜʘʯʽ ʚʠʟʥʘʯʝʥʽ ʚʩʽ ʫʤʦʚʠ ʧʝʨʝʤʽʱʝʥʥʷ ʜʣʷ ʧʦʯʘʪʢʦʚʦʾ ʪʘ 

ʢʽʥʮʝʚʦʾ ʪʦʯʢʠ. ʊʦʤʫ ʧʨʦʮʝʩ ʦʪʨʠʤʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʪʨʘʻʢʪʦʨʽʾ ʤʦʞʥʘ ʙʫʣʦ ʙ 

ʧʦʯʘʪʠ ʟ ʧʦʯʘʪʢʫ ï ʟ ʪʦʯʢʠ S0, ʧʦʟʥʘʯʘʶʯʠ ʫ ʧʨʷʤʦʢʫʪʥʠʢʘʭ ʤʽʥʽʤʘʣʴʥʽ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ ʟʘ ʪʘʢʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ. ʂʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ (ʢʽʣʴʢʽʩʪʴ ʚʠʪʨʘʯʝʥʦʛʦ 

ʧʘʣʠʚʘ ʪʘ ʦʧʪʠʤʘʣʴʥʘ ʪʨʘʻʢʪʦʨʽʷ) ʚ ʜʘʥʦʤʫ ʨʘʟʽ ʥʝ ʟʤʽʥʶʻʪʴʩʷ. 

ʅʘʚʝʜʝʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʢʦʨʠʩʥʠʡ ʪʠʤ, ɦ ʦ ʘʥʘʣʽʟʫʶʯʠ ʡʦʛʦ, ʤʦʞʥʘ ʥʘʦʯʥʦ 

ʧʦʙʘʯʠʪʠ ʚʩʽ ʚʠʢʦʥʘʥʽ ʚʘʨʽʘʥʪʠ ʨʦʟʨʘʭʫʥʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ̔  ʟʘʡʚʽ. 

ɼʘʥʘ ʟʘʜʘ ̒  ʟʘʜʘʯʝʶ ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʘʜʞʝ ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ 

ʦʧʪʠʤʘʣʴʥʠʡ h ʣʷʭ ʪʨʘʻʢʪʦʨʽʾ ʣʽʪʘʢʘ,ʱʦʙ ʚʠʪʨʘʪʠʪʠ ̫ ʢʦʛʦʤʦʛʘ ʤʝʥʰʝ ʧʘʣʠʚʘ. 

ɺʠʙʽʨ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ. ɼʘʥʫ ʟʘʜʘʯʫ ʤʦʞʥʘ ʨʦʟʚô̫ ʟʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ ɻʨʘʬʦʘʥʘʣʽʟʘʪʦʨ 1.3, ʷʢ ʟʘʜʘʯʫ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘ ʛʨʘʬʘʭ, 

ʟʦʢʨʝʤʘ ̫ ʢ ʟʘʜʘʯʫ ʧʦʰʫʢʫ ʥʘʡʢʨʘʱʦʛʦ h ʣʷʭʫ ʥʘ ʟʚʘʞʝʥʦʤʫ ʛʨʘʬʽ ʘʣʛʦʨʠʪʤʦʤ 

ɼʝʡʢʩʪʨʠ. 

ɻʨʘʬʦʘʥʘʣʽʟʘʪʦʨ ï ʚʽʟʫʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʨʦʙʦʪʠ ʟ ʛʨʘʬʘʤʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ɻʨʘʬʦʘʥʘʣʽʟʘʪʦʨʘ ʥʝ ʪʽʣʴʢʠ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ  ̔

ʘʥʘʣʽʟʫʚʘʪʠ ʛʨʘʬʠ, ʘʣʝ ʚʽʟʫʘʣʴʥʦ ʚʽʜʦʙʨʘʞʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʥʷ ʜʽʡ ʟʘ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ. ɺ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʩʦʙʽ ʨʝʘʣʽʟʦʚʘʥʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʘʥʘʣʽʟʫ ʛʨʘʬʽʚ. ɻʨʘʬʦʘʥʘʣʽʟʘʪʦʨ  ̒ ʙʝʟʢʦʰʪʦʚʥʠʤ  ̔

ʚʽʣʴʥʦʧʦʰʠʨʶʚʘʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʟʘʩʦʙʦʤ, ʷʢʠʡ ʤʦʞʥʘ ʟʘʚʘʥʪʘʞʠʪʠ ʟ 

ʦʬʽʮʽʡʥʦʛʦ ʩʘʡʪʫ ʧʨʦʛʨʘʤʠ http://grafoanalizator.unickïsoft.ru. 

ʂʦʤʧôʶʪʝʨʥʠʡ ʝʢʩʧʝʨʠʤʝʪ, ʦʜʝʨʞʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʘʥʘʣʽʟ, 

ʽʥʪʝʨʧʨʝʪʘʮʽʷ. ʑʦʙ ʩʪʚʦʨʠʪʠ ʛʨʘʬ, ʧʦʪʨʽʙʥʦ ʟʘʧʫʩʪʠʪʠ ʧʨʦʛʨʘʤʫ ʥʘ 

ʚʠʢʦʥʘʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʟô̫ ʚʣʷʻʪʴʩʷ ʬʦʨʤʘ çʉʪʚʦʨʝʥʥʷ ʛʨʘʬʘè (ʨʠʩ. 2.33.), ʜʝ 

ʩʣʽʜ ʦʙʨʘʪʠ çʅʘʚʘʥʪʘʞʝʥʠʡ ʛʨʘʬè (ʛʨʘʬ, ʫ ̫ ʢʦʛʦ ʢʦʞʥʽʡ ʜʫʟʽ ʧʨʠʧʠʩʘʥʘ ʾ ʾ ʚʘʛʘ 

ï ʜʝʷʢʝ ʜʽʡʩʥʝ ʯʠʩʣʦ). ɼʘʣʽ ʩʣʽʜ ʦʙʨʘʪʠ ʯʠʩʣʦʚʫ ʥʫʤʝʨʘʮʽʶ ʚʝʨhʠʥ ʛʨʘʬʘ.  

ʇʽʩʣʷ çʥʘʪʠʩʢʘʥʥʷè ʢʥʦʧʢʠ çʉʪʚʦʨʠʪʠè, ʟô̫ ʚʣʷʻʪʴʩʷ ʥʦʚʘ ʛʦʣʦʚʥʘ ʬʦʨʤʘ 

ʧʨʦʛʨʘʤʠ (ʨʠʩ. 2.34), ʚ ̫ ʢʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʦʣʦʚʥʦʛʦ ʤʝʥʶ ʧʨʦʛʨʘʤʠ ʚ ʨʦʙʦʯʦʤʫ 

ʧʦʣʽ ʩʪʚʦʨʶʻʤʦ 16 ʚʝʨʰʠʥ, ʟô̒ ʜʥʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʜʫʛʘʤʠ, ̔  ʚʢʘʟʫʻʤʦ ʚʘʛʫ ʢʦʞʥʦʾ 

ʜʫʛʠ. ɼʘʥʠʡ ʛʨʘʬ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʥʘ ʝʢʨʘʥʽ ʛʨʘʬʽʯʥʦ, ʘʙʦ ʯʝʨʝʟ ʤʘʪʨʠʮʶ 

http://grafoanalizator.unick-soft.ru/
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ʟʚôʷʟʥʦʩʪʽ (ʨʠʩ. 2.35). ʇʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʛʨʘʬʘ ʧʦʪʨʽʙʥʦ ʦʙʨʘʪʠ ʘʣʛʦʨʠʪʤ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ̫ ʢʦʛʦ ʙʫʜʝ ʨʦʟʚôʷʟʫʚʘʪʠʩʷ ʟʘʜʘʯʘ (ʨʠʩ. 2.36).  

 

ʈʠʩ.2.33. ɺʽʢʥʦ çʉʪʚʦʨʝʥʥʷ ʛʨʘʬʽʚè 

ɺ ʨʦʟʛʣʷʜʫʚʘʥʦʤʫ ʚʠʧʘʜʢʫ ʦʙʨʘʥʦ ʘʣʛʦʨʠʪʤ ɼʝʡʢʩʪʨʠ, ʜʝ ʧʦʪʨʽʙʥʦ ʙʫʣʦ 

ʚʢʘʟʘʪʠ ʧʦʯʘʪʢʦʚʫ ʚʝʨʰʠʥʫ ʛʨʘʬʘ (ʟʚʽʜʢʠ ʣʽʪʘʢ ʤʘʻ ʩʪʘʨʪʫʚʘʪʠ)  ̔ ʢʽʥʮʝʚʫ 

ʚʝʨʰʠʥʫ ʛʨʘʬʘ (ʷʢʦʾ ʪʦʯʢʠ ʣʽʪʘʢ ʤʘʻ ʜʦʩʷʛʪʠ).  

 

ʈʠʩ. 2.34. ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʫʤʦʚʠ ʟʘʜʘʯʽ ʧʨʦ ʨʦʟʨʘʭʫʥʦʢ ʪʨʘʻʢʪʦʨʽʾ 

ʣʽʪʘʢʘ ʚ ʇɿ ɻʨʘʬʦʘʥʘʣʽʟʘʪʦʨ 
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ʈʠʩ. 2.35. ʄʘʪʨʠʮʷ ʩʫʤʽʞʥʦʩʪʽ 

 

ʈʠʩ. 2.36. ɺʠʙʽʨ ʘʣʛʦʨʠʪʤʫ ʨʦʟʨʘʭʫʥʢʫ ʪʨʘʻʢʪʦʨʽʾ ʣʽʪʘʢʘ 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʟô̫ ʚʣʷʻʪʴʩʷ ʥʦʚʘ ʬʦʨʤʘ ʟ ʛʨʘʬʽʯʥʦ ʧʦʜʘʥʠʤ ʨʦʟʚôʷʟʢʦʤ ʪʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʙʦʪʠ ʟʘ ʘʣʛʦʨʠʪʤʦʤ (ʨʠʩ. 2.37.), ʜʝ ʚʠʜʥʦ, ʱʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ʣ̔ ʪʘʢ ʟ ʪʦʯʢʠ S0 ʜʽʩʪʘʚʩʷ ʜʦ ʪʦʯʢʠ Sk ʟʘ ʦʧʪʠʤʘʣʴʥʦʶ ʪʨʘʝʢʪʦʨʽʻʶ, ʧʦʪʨʽʙʥʦ 37 

ʦʜʠʥʠʮʴ ʧʘʣʠʚʘ.  

 

ʈʠʩ. 2.37. ʈʝʟʫʣʴʪʘʪ ʧʦʰʫʢʫ ʪʨʘʻʢʪʦʨʽʾ ʣʽʪʘʢʘ 

ʇʨʠʢʣʘʜ 2.10.  

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ʈʦʟʛʣʷʥʝʤʦ ʜʝʷʢʠʡ ʥʝʦʨʽʻʥʪʦʚʘʥʠʡ ʛʨʘʬ, ʟʘʜʘʥʠʡ 

ʯʝʨʝʟ ʤʘʪʨʠʮʶ ʩʫʤʽʞʥʦʩʪʽ (ʊʘʙʣʠʮʷ 2.6.), ̔  ʩʧʨʦʙʫʻʤʦ ʟʥʘʡʪʠ ʚʽʜʧʦʚʽʜʥʝ ʜʝʨʝʚʦ 

ʤʽʥʽʤʘʣʴʥʦʾ ʚʘʨʪʦʩʪʽ ʟʘ ʘʣʛʦʨʠʪʤʦʤ ʇʨʠʤʘ. ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ 

ʧʨʦʛʨʘʤʫ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʜʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ. 

ɼʘʥʘ ʟʘʜʘʯʘ  ̒ ʟʘʜʘʯʝʶ ʮʽʣʦʯʠʩʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʈʦʟʨʦʙʠʤʦ 

ʧʨʦʛʨʘʤʫ ʜʣʷ ʚʠʢʦʥʘʥʥʷ çɸʣʛʦʨʠʪʤ ʇʨʠʤʘè ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙ'ʻʢʪʥʦï

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ Delphi. ɹʣʦʢïʩʭʝʤʘ ʘʣʛʦʨʠʪʤʫ ʇʨʠʤʘ 

ʥʘʚʝʜʝʥʦ ʚ ʜʦʜʘʪʢʫ ɾ. 
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ɼʣʷ ʧʦʯʘʪʢʫ ʚ ʤʝʥʶ ʧʨʦʛʨʘʤʠ ʦʙʠʨʘʻʤʦ ʧʦʩʣʫʛʫ çɼʦʜʘʪʠ ʚʝʨʰʠʥʫè ̔  ʚ 

ʧʦʣʽ çɻʨʘʬè ʨʦʟʪʘʰʦʚʫʻʤʦ ʚʝʨʰʠʥʠ ʛʨʘʬʘ ʪʘ ʚ ʧʦʣʽ çʄʘʪʨʠʮʷ ʩʫʤʽʞʥʦʩʪʽè 

ʚʚʦʜʠʤʦ ʜʘʥʽ (ʈʠʩ. 2.38.). 

ʊʘʙʣʠʮʷ 2.6. 

ʄʘʪʨʠʮʷ ʩʫʤʽʞʥʦʩʪʽ. 

ï 1 2 3 4 5 6 

1 ï 6 4 8 7 14 

2 6 ï 7 11 7 10 

3 4 7 ï 4 3 10 

4 8 11 4 ï 5 11 

5 7 7 3 5 ï 7 

6 14 10 10 11 7 ï 

ʇʦʪʽʤ ʧʦʪʨʽʙʥʦ ʦʙʨʘʪʠ ʧʦʩʣʫʛʫ çɿʥʘʡʪʠ ʜʝʨʝʚʦ ʤʽʥʽʤʘʣʴʥʦʾ ʚʘʨʪʦʩʪʽè. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʻʤʦ ʛʨʘʬ ï ʈʠʩ.2.39., ʚ ̫ ʢʦʛʦ ʚʩʽ ʚʝʨʰʠʥʠ ʚʢʣʶʯʝʥʽ ʜʦ ʜʝʨʝʚʘ 

ʤʽʥʽʤʘʣʴʥʦʾ ʚʘʨʪʦʩʪʽ. 

 

ʈʠʩ. 2.38. ʅʝʦʨʽʻʥʪʦʚʘʥʠʡ ʛʨʘʬ, ʤʘʪʨʠʮʷ ʩʫʤʽʞʥʦʩʪʽ 
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ʈʠʩ.2.39. ɼʝʨʝʚʦ ʤʽʥʽʤʘʣʴʥʦʾ ʚʘʨʪʦʩʪʽ ʟʘ ʘʣʛʦʨʠʪʤʦʤ ʇʨʠʤʘ 

ɸʣʛʦʨʠʪʤ ʂʨʫʩʢʘʣʘ, ʷʢ  ̔ ʘʣʛʦʨʠʪʤ ʇʨʠʤʘ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʦʰʫʢʫ 

ʜʝʨʝʚʘ ʤʽʥʽʤʘʣʴʥʦʾ ʚʘʨʪʦʩʪʽ ʥʘ ʥʝʦʨʽʻʥʪʦʚʘʥʦʤʫ ʛʨʘʬʦʚʽ. ʆʩʥʦʚʥʘ ʚʽʜʤʽʥʥʽʩʪʴ 

ʤʽʞ ʜʘʥʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʦʰʫʢ ʜʝʨʝʚʘ ʤʽʥʽʤʘʣʴʥʦʾ 

ʜʦʚʞʠʥʠ ʟʘ ʘʣʛʦʨʠʪʤʦʤ ʂʨʫʩʢʘʣʘ ʧʦʯʠʥʘʻʪʴʩʷ ʟ n ʜʝʨʝʚ, ʢʦʞʥʝ ʟ ʷʢʠʭ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʽʻʾ ʚʝʨʰʠʥʠ,  ̔ ʥʘ ʢʦʞʥʦʤʫ ʢʨʦʮʽ ʚʠʢʦʥʫʻʪʴʩʷ ʦʧʝʨʘʮʽʷ 

ʦʙ'ʻʜʥʘʥʥʷ ʜʚʦʭ ʜʝʨʝʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʣʷ ʮʴʦʛʦ ʨʝʙʨʦ ʥʘʡʢʦʨʦʪʰʦʾ ʜʦʚʞʠʥʠ. 

ʇʨʦʮʝʩ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʜʦʪʠ, ʧʦʢʠ ʥʝ ʙʫʜʝ ʦʪʨʠʤʘʥʝ ̒ ʜʠʥʝ ʜʝʨʝʚʦ, ʚ ̫ ʢʝ ʚʭʦʜʷʪʴ 

ʚʩʽ n ʚʝʨʰʠʥ ʚʭʽʜʥʦʛʦ ʛʨʘʬʘ, ̔  ʚ ʷʢʦʤʫ ʥʝʤʘʻ ʮʠʢʣʽʚ.  

ʉʪʚʦʨʶʶʯʠ ʧʨʦʛʨʘʤʥʫ ʨʝʘʣʽʟʘʮʽʶ ʟʘʜʘʯʽ, ʥʘʧʨʠʢʣʘʜ, ʟʘʩʦʙʘʤʠ Delphi, 

ʩʪʫʜʝʥʪʠ ʩʘʤʦʩʪʽʡʥʦ ʨʦʟʨʦʙʣʷʶʪʴ ̔ ʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʠ, ʚʩʪʘʥʦʚʣʶʶʪʴ, ̫ ʢʽ ʩʘʤʝ 

ʟʥʘʯʝʥʥʷ ʙʫʜʫʪʴ ʚʚʦʜʠʪʠʩʴ ʢʦʨʠʩʪʫʚʘʯʝʤ, ʘ ʪʘʢʦʞ ʟʤʽʥʶʚʘʪʠʩʴ; ʚʽʜʧʦʚʽʜʥʦ ʚ 

ʷʢʽʡ ʬʦʨʤ ̔ʙʫʜʝ ʚʠʚʝʜʝʥʦ ʥʘ ʝʢʨʘʥ ʨʝʟʫʣʴʪʘʪ (ʚ ʪʘʙʣʠʯʥʽʡ ʯʠ ʛʨʘʬʽʯʥʽʡ). 

ʉʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʨʽʟʥʠʭ ʟʘʜʘʯ ʜʦʟʚʦʣʷʻ ʧʦʨʷʜ ʪʘʢʦʞ 

ʟʘʩʪʦʩʫʚʘʪʠ ʥʘʙʫʪʽ ʪʘ ʧʦʛʣʠʙʠʪʠ ʟʥʘʥʥʷ ʟ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʉʪʚʦʨʝʥʫ ʧʨʦʛʨʘʤʫ 

ʤʘʡʙʫʪʥʽ ʫʯʠʪʝʣʽ ʽʥʬʦʨʤʘʪʠʢʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʧʦʜʘʣʴʰʽʡ ʚʦʾʤ 

ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ.  
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ʇʨʠʢʣʘʜ 2.11.  

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ʈʦʟʛʣʷʥʝʤʦ ʜʝʷʢʠʡ ʥʝʦʨʽʻʥʪʦʚʘʥʠʡ ʛʨʘʬ, ʟʘʜʘʥʠʡ 

ʯʝʨʝʟ ʤʘʪʨʠʮʶ ʩʫʤʽʞʥʦʩʪʽ (ʪʘʙʣʠʮʷ 2.6.), ̔  ʩʧʨʦʙʫʻʤʦ ʟʥʘʡʪʠ ʜʣʷ ʥʴʦʛʦ ʜʝʨʝʚʦ 

ʤʽʥʽʤʘʣʴʥʦʾ ʚʘʨʪʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ çɸʣʛʦʨʠʪʤ ʂʨʫʩʢʘʣʘè, 

ʨʝʘʣʽʟʦʚʘʥʦʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙ'ʻʢʪʥʦïʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

Delphi, ʘ ʪʘʢʦʞ ʧʦʙʫʜʫʚʘʪʠ ʜʝʨʝʚʦ ʤʽʥʽʤʘʣʴʥʦʾ ʚʘʨʪʦʩʪʽ ʟʘ ʚʽʜʧʦʚʽʜʥʠʤ 

ʘʣʛʦʨʠʪʤʦʤ. ɹʣʦʢïʩʭʝʤʘ ʘʣʛʦʨʠʪʤʫ ʂʨʫʩʢʘʣʘ ʥʘʚʝʜʝʥʦ ʚ ʜʦʜʘʪʢʫ ɿ. 

ɼʣʷ ʧʦʯʘʪʢʫ, ʪʘʢ ʩʘʤʦ ʷʢ  ̔ ʚ ʧʨʦʛʨʘʤʽ çɸʣʛʦʨʠʪʤ ʇʨʠʤʘè, ʚ ʤʝʥʶ 

ʧʨʦʛʨʘʤʠ ʦʙʠʨʘʻʤʦ çɼʦʜʘʪʠ ʚʝʨʰʠʥʫè ̔  ʚ ʧʦʣʽ çɻʨʘʬè ʨʦʟʪʘʰʦʚʫʻʤʦ ʚʝʨʰʠʥʠ 

ʛʨʘʬʘ ʪʘ ʚ ʧʦʣʽ çʄʘʪʨʠʮʷ ʩʫʤʽʞʥʦʩʪʽè ʚʚʦʜʠʤʦ ʜʘʥʽ (ʈʠʩ. 2.40.). 

 

ʈʠʩ. 2.40. ʅʝʦʨʽʻʥʪʦʚʘʥʠʡ ʛʨʘʬ, ʤʘʪʨʠʮʷ ʩʫʤʽʞʥʦʩʪʽ 

ɺ ʤʝʥʶ ʧʨʦʛʨʘʤʠ ʦʙʠʨʘʻʤʦ ʧʦʩʣʫʛʫ çɿʥʘʡʪʠ ʜʝʨʝʚʦ ʤʽʥʽʤʘʣʴʥʦʾ 

ʚʘʨʪʦʩʪʽè. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʻʤʦ ʛʨʘʬ ï ʈʠʩ. 2.41., ʚ ʷʢʦʛʦ ʚʩʽ ʚʝʨʰʠʥʠ 

ʚʢʣʶʯʝʥʽ ʜʦ ʜʝʨʝʚʘ ʤʽʥʽʤʘʣʴʥʦʾ ʚʘʨʪʦʩʪʽ. 
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ʈʠʩ. 2.41. ɼʝʨʝʚʦ ʤʽʥʽʤʘʣʴʥʦʾ ʚʘʨʪʦʩʪʽ ʟʘ ʘʣʛʦʨʠʪʤʦʤ ʂʨʫʩʢʘʣʘ 

ʆʪʞʝ, ʚʠʢʦʥʫʶʯʠ ʟʘʜʘʯʫ ʨʽʟʥʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʇʨʠʤʘ ʪʘ ʂʨʫʩʢʘʣʘ, 

ʧʨʠʭʦʜʷʪʴ ʜʦ ʦʜʥʦʛʦ ̔  ʪʦʛʦ ʩʘʤʦʛʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʚôʷʟʢʫ ʟʘʜʘʯʽ.  

ʇʨʠʢʣʘʜ 2.12.  

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ, ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ. ʈʦʟʚôʷʟʘʪʠ ʟʘʜʘʯʫ ʥʝʣʽʥʽʡʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ: 

2 2
1 1 2 24 8 min,f x x x x= + + + ­  

ʟʘ ʦʙʤʝʞʝʥʴ: 

1 2 180.x x+ =  

ɺʠʙʽʨ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ. çɼʘʥʫ ʟʘʜʘʯʫ ʤoʞʥʘ ʨoʟʚôʷʟʘʪʠ ʷʢ ʢʣʘʩʠʯʥʫ 

ʟʘʜʘʯʫ ʥʘ ʫʤʦʚʥʠʡ ʝʢʩʪʨʝʤʫʤ ʜʣʷ ʬʫʥʢʮʽʾ 2-ʭ ʟʤʽʥʥʠʭ ʤʝʪʦʜʦʤ ʤʥʦʞʥʠʢʽʚ 

ʃʘʛʨʘʥʞʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʠʩʪʝʤʫ MathCadè. (ʈʠʩ. 2.42.). 

ʉʧʦʯʘʪʢʫ ʧʦʪʨʽʙʥʦ ʦʛʦʣʦʩʠʪʠ ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ ʪʘ ʬʫʥʢʮʽʶ ʃʘʛʨʘʥʞʘ:  

Ö Ö

Ö

2 2
f(x1,x2) := 4 x1+ x1 + 8 x2+ x2

L(x1,x2,ɚ):=f(x1,x2)+ɚ (180-x1-x2)
 

ɼʘʣʽ ʧʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʩʪʘʮʽʦʥʘʨʥʽ ʪʦʯʢʠ: 

ü ʆʧʠʩʘʪʠ ̔  ʟʥʘʡʪʠ ʫʩʽ ʯʘʩʪʠʥʥʽ ʧʦʭʽʜʥʽ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ ʬʫʥʢʮʽʾ L: 

▀╛●●ȟ●ȟⱦȡ
▀

▀●■
╛●ȟ●ȟⱦ

  
ự▀╛●●ȟ●ȟⱦᴼ ẗ● ⱦ, 
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▀╛●●ȟ●ȟⱦȡ
▀

▀●
╛●ȟ●ȟⱦ

  
ự▀╛●●ȟ●ȟⱦᴼ ẗ● ⱦ, 

▀╛ⱦ●ȟ●ȟⱦȡ
▀

▀ⱦ
╛●ȟ●ȟⱦ

     
ự▀╛ⱦ●ȟ●ȟⱦᴼ ● ●  

ü ʇʨʠʨʽʚʥʷʪʠ ʜʦ ʥʫʣʷ ʫʩʽ ʯʘʩʪʠʥʥʽ ʧʦʭʽʜʥʽ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ ʬʫʥʢʮʽʾ 

ʃʘʛʨʘʥʞʘ ʪʘ ʦʪʨʠʤʘʪʠ ʩʠʩʪʝʤʫ, ʷʢʫ ʧʦʪʨʽʙʥʦ ʨʦʟʚôʷʟʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʣʦʢʫ 

Given. ɺ  ʪʘʢʦʤʫ ʨʘʟʽ, ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ  ʤʘʻ ʦʜʥʫ ʩʪʘʮʽʦʥʘʨʥʫ ʪʦʯʢʫ ɺ(91, 89). 

ɼʘʣʽ ʜʣʷ ʢʦʞʥʦʾ ʩʪʘʮʽʦʥʘʨʥʦʾ ʪʦʯʢʠ ʧʦʪʨʽʙʥʦ ʧʝʨʝʚʽʨʠʪʠ ʥʘʷʚʥʽʩʪʴ ʫ 

ʮʽʣʴʦʚʽʡ ʬʫʥʢʮʽʾ ʤʽʥʽʤʫʤʘ ʘʙʦ ʤʘʢʩʠʤʫʤʘ. ɼʣʷ ʮʴʦʛʦ ʩʣʽʜ: 

ü ʦʧʠʩʘʪʠ ʚʩʽ ʧʦʭʽʜʥʽ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ: 

▀ ●ȟ● ȡ
▀

▀●
█●ȟ● ȟ               ▀ ●ȟ● ᴼ  

▀ ●ȟ● ȡ
▀

▀●

▀

▀●
█●ȟ● ȟ ▀ ●ȟ● ᴼ  

▀ ●ȟ● ȡ
▀

▀●

▀

▀●
█●ȟ● ȟ ▀ ●ȟ● ᴼ  

▀ ●ȟ● ȡ
▀

▀●
█●ȟ● ȟ                ▀ ●ȟ● ᴼ  

ü ʦʙʯʠʩʣʠʪʠ ʟʥʘʯʝʥʥʷ ʚʩʽʭ ʧʦʭʽʜʥʠʭ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ  

ʚ  ʢʦʞʥʽʡ ʩʪʘʮʽʦʥʘʨʥʽʡ ʪʦʯʮʽ: 

╪ ḧ▀ ȟ  

╪ ȡ ▀ ȟ ȟ Ͻ    

╪ ȡ ▀ ȟ ȟ Ͻ  

╪ ȡ ▀ ȟ  

ü ʦʙʯʠʩʣʠʪʠ ʟʥʘʯʝʥʥʷ ʯʣʝʥʽʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

◕ȡ ╪ ◕ȡ
╪ ╪
╪ ╪

 

◕       ◕  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʙʯʠʩʣʝʥʥʷ (ʈʠʩ. 2.42) ʦʪʨʠʤʘʥʽ ʯʠʩʣʘ  D1, D2 - ʜʦʜʘʪʥʽ, ʘ 

ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ʫ ʪʦʯʮʽ (91, 89) ʤʘʻ ʤʽʥʽʤʫʤ, ʷʢʠʡ ʜʦʨʽʚʥʶʻ: 

█ ȟ . 
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ʈʠʩ. 2.42. ʈʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʠʢʣʘʜʘ 2.11. ʟʘ ʜʦʧʦʤʦʛʦʶ ʇʇɿ MathCAD 
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ʆʪʞʝ, ʬʫʥʢʮʽʷ Ὢὼȟὼ τὼ ὼ ψὼ ὼ ʧʨʠ ʫʤʦʚʽ ὼ ὼ ρψπ 

ʤʘʻ ʤʽʥʽʤʫʤ 17280, ʷʢʠʡ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ x1 = 91, x2 = 89. 

ʇʨʠʢʣʘʜ 2.13.  

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ɿʥʘʡʪʠ ʤʽʥʽʤʫʤ ʬʫʥʢʮʽʾ 

 Ὢὼȟὼ ὼ ὼ ὼὼ ςὼ φὼ ʧʨʠ ʫʤʦʚʽ  

ὼ ὼ ςȟ
ὼ ςὼ ςȟ
ςὼ ὼ σȟ
ὼ πȟὼ πȢ

 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ.  

ὼ
  ρ ρ
ρ   ς

ẗ
ὼ
ὼ ȟ

ὼ
ὼ

ς
φ
ȟ
ὼ
ὼ ᴼάὭὲ, 

ὼ ὼ ςȟ
ὼ ςὼ ςȟ
ςὼ ὼ σȟ
ὼ πȟὼ πȢ

 

ɼʘʥʘ ʟʘʜʘʯʘ ʻ ʟʘʜʘʯʝʶ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʟʘʜʘʯʽ ʥʘ 

ʟʥʘʭʦʜʞʝʥʥʷ ʤʽʥʽʤʫʤʫ ʘʙʦ ʤʘʢʩʠʤʫʤʫ ʢʚʘʜʨʘʪʠʯʥʦʾ ʮʽʣʴʦʚʦʾ ȟ ʥʘ ʤʥʦʞʠʥʽ 

ʨʦʟʚôʷʟʢʽʚ ʩʠʩʪʝʤʠ ʣʽʥʽʡʥʠʭ ʥʝʨʽʚʥʦʩʪʝʡ ʘʙʦ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ). 

ɺʠʙʽʨ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ. ɼʘʥʫ ʟʘʜʘʯʫ ʤʦʞʥʘ ʨʦʟʚô̫ ʟʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʉʂʄ Matlab.  

ʂʦʤʧôʶʪʝʨʥʠʡ ʝʢʩʧʝʨʠʤʝʪ, ʦʜʝʨʞʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʘʥʘʣʽʟ, 

ʽʥʪʝʨʧʨʝʪʘʮʽʷ.  

ɼʘʥʫ ʟʘʜʘʯʫ ʙʫʜʝʤʦ ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ quadprog, ʱʦ 

ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʢʚʘʜʨʘʪʠʯʥʦʛʦ  ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʠʜʫ 

min,,
2

1
)( ­ðà+ðà= xcxHxxf ,   

bxA ¢Ö ,   

beqxAeq =Ö ,  

ubxlb ¢¢ ,   

ʜʝ H  ï ʩʠʤʝʪʨʠʯʥʘ ʥʝʚʽʜôʻʤʥʦ ʚʠʟʥʘʯʝʥʘ ʢʚʘʜʨʘʪʥʘ ʤʘʪʨʠʮʷ, AeqA,  ï 
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ʧʨʷʤʦʢʫʪʥʽ ʤʘʪʨʠʮʽ, ὧȟὦȟὦὩήȟὰὦȟόὦȟὼ ï ʚʝʢʪʦʨ-ʩʪʦʚʧʯʠʢʠ, ʽ ʤʘʻ ʪʘʢʠʡ 

ʩʠʥʪʘʢʩʠʩ: 

x = quadprog(H,ʩ,A,b); 

x = quadprog(H,ʩ,A,b,Aeq,beq); 

x = quadprog(H,ʩ,A,b,Aeq,beq,lb,ub); 

x = quadprog(H,ʩ,A,b,Aeq,beq,lb,ub,x0); 

x = quadprog(H,ʩ,A,b,Aeq,beq,lb,ub,x0,options); 

x = quadprog(H,ʩ,A,b,Aeq,beq,lb,ub,x0,options,p1,p2,...); 

[x,fval] = quadprog(...); 

[x,fval,exitflag] = quadprog(...); 

[x,fval,exitflag,output] = quadprog(...). 

ɿʘʧʠʰʝʤʦ ʫʤʦʚʫ ʟʘʜʘʯʽ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʫ ʉʂʄ Matlab, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʬʫʥʢʮʽʶ zeros, ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʤʘʩʠʚʫ ʥʫʣʽʚ ʪʘ ʬʫʥʢʮʽʶ quadprog ʜʣʷ 

ʤʽʥʽʤʽʟʘʮʽʾ ʢʚʘʜʨʘʪʠʯʥʦʾ ʬʫʥʢʮʽʾ (ʈʠʩ. 2.43). 

 

ʈʠʩ. 2.43. ʈʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʉʂʄ Matlab 
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ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʤʘʻʤʦ, ʱʦ ʜʘʥʘ ʬʫʥʢʮʽʷ ʜʦʩʷʛʘʻ ʩʚʦʛʦ ʤʽʥʽʤʫʤʫ 

Ὢὼȟὼ ψȢς, ʧʨʠ ὼ πȟχȟὼ ρȟσ. 

ʆʪʞʝ, ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʧʨʠ ʧʦʙʫʜʦʚʽ ʢʫʨʩʫ çʄʘʪʝʤʘʪʠʯʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷè ʻ: ʷʢʽʩʥʦ ʜʽʙʨʘʥʽ ʟʘʜʘʯʽ, ʚʽʜ ʷʢʠʭ ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ 

ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʫ ʚʠʛʣʷʜʽ ʩʫʢʫʧʥʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʴ (ʨʽʚʥʷʥʴ, ʥʝʨʽʚʥʦʩʪʝʡ, ʣʦʛʽʯʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ, ʛʨʘʬʽʢʽʚ,  ʘ 

ʪʘʢʦʞ ʜʦʙʽʨ ʩʫʯʘʩʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʚ ʫʤʦʚʘʭ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʘ ʜʦʧʦʤʦʛʦʶ ̫ ʢʠʭ ʙʫʜʫʪʴ 

ʨʦʟʚôʷʟʫʚʘʪʠʩʷ ʜʘʥʽ ʟʘʜʘʯʽ.  

ʇʨʠ ʥʘʚʯʘʥʥʽ ʢʫʨʩʫ çʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʡ ʢʦʤʧʣʝʢʩ, 

ʜʦ ʷʢʦʛʦ ʚʭʦʜʷʪʴ: 

ü ʅʘʚʯʘʣʴʥʽ ʧʦʩʽʙʥʠʢʠ: ʟ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʟ ʝʣʝʤʝʥʪʘʤʠ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ); ʪʝʦʨʽʾ ʽ ʤʝʪʦʜʽʚ ʦʧʪʠʤʽʟʘʮʽʾ; ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ; 

ʜʠʩʢʨʝʪʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ; ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ; ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʜʠʩʢʨʝʪʥʠʤʠ ʩʠʩʪʝʤʘʤʠ; ʪʝʦʨʽʾ ʽʛʦʨ; ʩʪʦʭʘʩʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

(ɼʦʜʘʪʦʢ ɸ); 

ü ʅʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʽ ʤʘʪʝʨʽʘʣʠ ʟ ʢʫʨʩʫ çʄʘʪʝʤʘʪʠʯʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷè ; 

ü ɿʘʚʜʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ; 

ü ɿʘʚʜʘʥʥʷ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ; 

ü ʉʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ Gran; 

ü ʊʘʙʣʠʯʥʠʡ ʧʨʦʮʝʩʦʨ MS Excel; 

ü ʄʘʪʝʤʘʪʠʯʥʠʡ ʧʘʢʝʪ MathCad; 

ü ʄʘʪʝʤʘʪʠʯʥʠʡ ʧʘʢʝʪ Matlab; 

ü ʉʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ ɻʨʘʬʦʘʥʘʣʽʟʘʪʦʨ 1.3.; 

ü ʉʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ çɸʣʛʦʨʠʪʤ ʇʨʠʤʘè; çɸʣʛʦʨʠʪʤ 

ʂʨʫʩʢʘʣʘè ʪʘ ʽʥʰʽ; 

ü ʇʦʩʠʣʘʥʥʷ ʥʘ Internet-ʨʝʩʫʨʩʠ ʟ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ɺʢʘʟʘʥʠʡ ʢʦʤʧʣʝʢʩ ʜʠʩʮʠʧʣʽʥʠ ñʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷò 
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ʜʦʩʪʫʧʥʠʡ ʚʩʽʤ ʩʪʫʜʝʥʪʘʤ ʚ ʩʠʩʪʝʤʽ MOODLE, ʷʢʽ ʚʠʚʯʘʶʪʴ ʜʘʥʫ ʜʠʩʮʠʧʣʽʥʫ. 

2.2.3. ʆʨʛʘʥʽʟʘʮʽʡʥʽ ʤʝʪʦʜʠ ʪʘ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ ʜʠʩʮʠʧʣʽʥʠ çʄʘʪʝʤʘʪʠʯʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷè 

ʇʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ 

ʚʠʙʦʨʫ ʚʽʜʧʦʚʽʜʥʠʭ ʥʘʣʝʞʥʠʭ ʬʦʨʤ ʪʘ ʰʣʷʭʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘʢʦʾ ʨʦʙʦʪʠ, ʷʢʽ ʙ 

ʣʘʢʦʥʽʯʥʦ ʽ ʟʙʘʣʘʥʩʦʚʘʥʦ ʧʦʻʜʥʫʚʘʣʠ ʘʫʜʠʪʦʨʥʫ ʨʦʙʦʪʫ ʚʠʢʣʘʜʘʯʘ ʪʘ ʩʪʫʜʝʥʪʘ 

ʟ ʩʘʤʦʩʪʽʡʥʦʶ ʨʦʙʦʪʦʶ ʩʪʫʜʝʥʪʘ, ʚʨʘʭʦʚʫʶʯʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ, ʨʽʚʝʥʴ ʟʥʘʥʴ ʽ ʚʤʽʥʴ ʩʪʫʜʝʥʪʽʚ, ʤʦʪʠʚʘʮʽʶ ʜʦ ʥʘʚʯʘʥʥʷ 

ʽʥʬʦʨʤʘʪʠʢʠ.  

ʆʩʥʦʚʥʠʤʠ ʬʦʨʤʘʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʤʧôʁ ʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʻ ʣʝʢʮʽʷ, ʢʦʥʩʫʣʴʪʘʮʽʷ, ʣʘʙʦʨʘʪʦʨʥʘ ʪʘ 

ʩʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ, ʟʘʣʽʢ. 

ʆʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʥʘʚʯʘʣʴʥʠʭ ʚʽʜʦʤʦʩʪʝʡ ʻ ʣʝʢʮʽʾ, ʱʦ  ʚʠʢʦʥʫʶʪʴ 

ʬʫʥʢʮʽʶ ʦʨʽʻʥʪʫʚʘʣʴʥʦʾ ʦʩʥʦʚʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʟʘʩʚʦʻʥʥʷ ʩʪʫʜʝʥʪʘʤʠ 

ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʂʨʽʤ ʪʦʛʦ, ʥʘʤʠ ʟʽʙʨʘʥʦ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʚʠʛʣʷʜʽ 

ʥʘʫʢʦʚʫ, ʥʘʚʯʘʣʴʥʫ ʽ ʤʝʪʦʜʠʯʥʫ ʣʽʪʝʨʘʪʫʨʫ ʟ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ [37, 57, 87, 118, 160, 171], ʪʝʦʨʽʾ ʽ ʤʝʪʦʜʽʚ ʦʧʪʠʤʽʟʘʮʽʾ [29, 84, 

115, 145]; ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʝʨʘʮʽʡ [28, 34, 37, 137]; ʜʠʩʢʨʝʪʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ [4, 

185]; ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ [14, 15, 24, 57, 204]; ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʜʠʩʢʨʝʪʥʠʤʠ ʩʠʩʪʝʤʘʤʠ [20, 117]; ʪʝʦʨʽʾ ʽʛʦʨ [27, 28, 56, 169]; ʩʪʦʭʘʩʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ [64, 65, 78, 83, 217, 218, 219], ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ 

MS Excel, GRAN, MathCAD, Matlab [46, 48, 62, 63, 74, 75, 83, 87, 116, 138, 158] 

ʪʦʱʦ, ʷʢʠʤʠ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʜʦ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ, ʟʘʭʠʩʪʫ ʪʝʦʨʝʪʠʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʤʦʞʫʪʴ ʢʦʨʠʩʪʫʚʘʪʠʩʴ ʩʪʫʜʝʥʪʠ ʯʝʨʝʟ ʣʦʢʘʣʴʥʫ ʤʝʨʝʞʫ. ʇʝʨʝʣʽʢ ʮʽʻʾ 

ʣʽʪʝʨʘʪʫʨʠ ʤʽʩʪʠʪʴʩʷ ʚ ʥʘʚʯʘʣʴʥʽʡ ʧʨʦʛʨʘʤʽ ʢʫʨʩʫ ñʄʘʪʝʤʘʪʠʯʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷò. 

ʃʝʢʮʽʷ (ʣʘʪ. lectio ï ʯʠʪʘʥʥʷ) ï ʮʝ ʦʩʥʦʚʥʘ ʬʦʨʤʘ ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʥʷʪʴ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʧʦʜʘʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ [136]. 

ʃʝʢʮʽʷ ʻ ʦʩʥʦʚʥʦʶ  ʬʦʨʤʦʶ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʟʘʢʣʘʜʽ 

ʚʠʱʦʾ ʦʩʚʽʪʠ. ʋ ʧʨʦʮʝʩʽ ʧʦʜʘʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʢʣʘʜʘʯ ʧʦʩʣʽʜʦʚʥʦ ʽ 
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ʩʠʩʪʝʤʘʪʠʯʥʦ, ʣʘʢʦʥʽʯʥʦ, ʨʦʟʧʦʚʽʜʘʻ ʽ ʧʦʷʩʥʶʻ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ. ɿʘʚʜʷʢʠ 

ʣʝʢʮʽʾ ʚʠʢʣʘʜʘʯ ʨʦʟʢʨʠʚʘʻ ʦʩʥʦʚʥ ̔ʧʦʣʦʞʝʥʥ ̫ʪʝʤʠ, ʧʨʠ ʮʴʦʤʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʚʠʩʦʢʠʡ ʥʘʫʢʦʚʠʡ ʨʽʚʝʥʴ ʧʦʜʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʦʙˇʨʫʥʪʫʚʫ ̒ʟʚôʷʟʢʠ 

ʤʽʞ ʬʘʢʪʘʤʠ ʽ ʟʘʛʘʣʴʥʠʤʠ ʪʝʦʨʝʪʠʯʥʠʤʠ ʚʠʩʥʦʚʢʘʤʠ. ʇʽʜ ʯʘʩ ʣʝʢʮʽʡʥʠʭ ʟʘʥʷʪʴ 

ʪʘʢʦʞ ʧʦʜʘʶʪʴʩʷ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʦʩʥʦʚʥʠʭ ʚʠʩʥʦʚʢʽʚ ʜʦ ʪʝʤ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʟʘʥʷʪʴ.  

ɿʘʚʜʷʢʠ ʣʝʢʮʽʾ ʨʝʘʣʽʟʦʚʫʻʪʴʩʷ ʩʧʽʣʴʥʘ ʝʤʦʮʽʡʥʘ, ʪʚʦʨʯʘ ʩʧʽʚʧʨʘʮʷ ʤʽʞ 

ʚʠʢʣʘʜʘʯʝʤ ʪʘ ʩʪʫʜʝʥʪʦʤ;  ʘʢʪʠʚʽʟʫʻʪʴʩʷ ʤʠʩʣʝʥʥʻʚʘ ʜʽʷʣʴʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ. ʇʽʜ 

ʯʘʩ ʣʝʢʮʽʾ ʩʪʫʜʝʥʪʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʘ ʢʦʨʦʪʢʠʡ ʯʘʩ ʦʪʨʠʤʘʪʠ ʟʥʘʯʥʦ 

ʙʽʣʴʰʠʡ ʦʙʩʷʛ ʥʘʫʢʦʚʦʛʦ ʩʫʯʘʩʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʦʚʽʜʦʤʣʝʥʴ. 

ʃʝʢʮʽʷ ʟ ʜʠʩʮʠʧʣʽʥʠ çʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè ʥʝ ʧʦʚʠʥʥʘ 

ʦʙʤʝʞʫʚʘʪʠʩʷ ʫʩʥʠʤ ʧʦʜʘʥʥʷʤ ʥʦʚʦʛʦ ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺ ʧʨʦʮʝʩʽ 

ʣʝʢʮʽʡʥʦʛʦ ʟʘʥʷʪʪʷ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʩʦʙʠ ʥʘʦʯʥʦʩʪʽ ʽ ʤʝʪʦʜʠ 

ʽʣʶʩʪʨʘʮʽʾ ʪʘ ʜʝʤʦʥʩʪʨʘʮʽʾ. ɺʩʽ ʣʝʢʮʽʡʥʽ ʟʘʥʷʪʪʷ ʧʨʦʚʦʜʷʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʫʣʴʪʠʤʝʜʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ. ɺʽʜ ʧʨʦʬʝʩʽʡʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʚʠʢʣʘʜʘʯʘ ʟʘʣʝʞʠʪʴ 

ʤʘʢʩʠʤʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʣʝʢʮʽʡʥʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ. 

ʃʝʢʮʽʡʥʽ ʟʘʥʷʪʪʷ ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʣʘʙʦʨʘʪʦʨʥʠʤʠ ʟʘʥʷʪʪʷʤʠ ʪʘ 

ʧʦʛʣʠʙʣʶʻʪʴʩʷ ʩʘʤʦʩʪʽʡʥʦʶ ʨʦʙʦʪʦʶ ʩʪʫʜʝʥʪʽʚ. 

ʅʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʘʥʷʪʪʷʭ ʤʘʡʙʫʪʥʽ ʫʯʠʪʝʣʽ ʽʥʬʦʨʤʘʪʠʢʠ ʧʦʻʜʥʫʶʪʴ 

ʥʘʙʫʪʽ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʟ ʧʨʘʢʪʠʯʥʠʤʠ ʚʤʽʥʥʷʤʠ ʽ ʥʘʚʠʯʢʘʤʠ ʚ ʧʨʦʮʝʩʽ 

ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʠʮʽʢʦ ʾʜʽʷʣʴʥʦʩʪʽ. ʉʪʫʜʝʥʪʘʤ ʧʨʦʧʦʥʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ 

ʢʦʞʥʦʾ ʪʝʤʠ ʟ ʜʠʩʮʠʧʣʽʥʠ Ăʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷò ʟʘʚʜʘʥʥʷ 

ʧʨʘʢʪʠʯʥʦʛʦ ʟʤʽʩʪʫ, ʘ ʪʘʢʦʞ ʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʥʨʦʣʶ (ʜʠʚ. ʜʦʜʘʪʦʢ ɹ). ʋ 

ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʦʩʥʦʚʥʠʤ ʩʧʦʩʦʙʦʤ ʚʟʘʻʤʦʜʽʾ 

ʚʠʢʣʘʜʘʯʘ ʽ ʩʪʫʜʝʥʪʽʚ ʻ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʇɿʅʇ, 

ʉʂʄ ʘʙʦ ʦʥʣʘʡʥ-ʩʝʨʚʽʩʽʚ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʘ ʨʦʟʨʦʙʢʘ ʚʣʘʩʥʠʭ ʇɿ ʜʣʷ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʊʘʢʦʞ ʧʨʠ ʚʠʢʦʥʘʥʥʽ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʟʚʝʨʪʘʪʠʩʷ ʜʦ ʟʘ ʢʦʥʩʫʣʴʪʘʮʽʻʶ 

ʚʠʢʣʘʜʘʯʘ. 

ɺ ʨʦʟʨʽʟʽ ʢʦʞʥʦʾ ʪʝʤʠ ʜʠʩʮʠʧʣʽʥʠ çʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè 
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ʧʨʦʧʦʥʫʻʤʦ ʩʪʫʜʝʥʪʘʤ ʪʝʤʠ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ (ɼʦʜʘʪʦʢ ɸ). 

ʈʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʘʡʙʫʪʥʽ ʫʯʠʪʝʣʽ ʽʥʬʦʨʤʘʪʠʢʠ ʤʦʞʫʪʴ 

ʜʦʧʦʚʽʜʘʪʠ ʥʘ ʟʘʥʷʪʪʷʭ, ʦʪʨʠʤʫʶʯʠ, ʚʽʜʧʦʚʽʜʥʦ, ʟʘ ʮʝ ʜʦʜʘʪʢʦʚʽ ʙʘʣʠ. 

ɿʘʣʽʢ ï ʮʝ ʬʦʨʤʘ ʧʽʜʩʫʤʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ, ʱʦ ʧʦʣʷʛʘʻ ʚ ʦʮʽʥʶʚʘʥʥʽ ʨʽʚʥʷ 

ʚʦʣʦʜʽʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʠʩʮʠʧʣʽʥʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʚʠʢʦʥʘʥʥʷ ʫʩʽʭ ʚʠʜʽʚ ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʴ, ʱʦ ʚʠʥʦʩʷʪʴʩʷ ʥʘ ʧʦʪʦʯʥʠʡ ʢʦʥʪʨʦʣʴ, 

ʪʦʙʪʦ ï ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʪʦʯʥʦʾ ʫʩʧʽʰʥʦʩʪʽ [172]. 

ʇʦʪʦʯʥʘ ʫʩʧʽʰʥʽʩʪʴ ʟ ʜʠʩʮʠʧʣʽʥ ʦʮʽʥʶʻʪʴʩʷ ʚʽʜ 0 ʜʦ 100 ʙʘʣʽʚ ʚʢʣʶʯʥʦ. 

ɿʘʣʽʢ ʚʚʘʞʘʻʪʴʩʷ çʟʘʨʘʭʦʚʘʥʦè, ʷʢʱʦ ʩʪʫʜʝʥʪ ʧʨʦʪʷʛʦʤ ʩʝʤʝʩʪʨʫ ʥʘʙʝʨʝ ʙʽʣʴʰʝ 

60 ʨʝʡʪʠʥʛʦʚʠʭ ʙʘʣʽʚ (ɼʦʜʘʪʦʢ ɸ).  

ʗʢʱʦ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʪʦʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʩʪʫʜʝʥʪ ʥʘʙʨʘʚ ʤʝʥʰʝ 60 

ʙʘʣʽʚ, ʚʽʥ ʧʦʚʠʥʝʥ ʜʦʜʘʪʢʦʚʦ ʧʽʜʛʦʪʫʚʘʪʠʩʷ ʽ ʧʽʜʚʠʱʠʪʠ ʩʚʦʶ ʧʽʜʩʫʤʢʦʚʫ 

ʦʮʽʥʢʫ ʟ ʜʠʩʮʠʧʣʽʥʠ ʟ ʦʙʦʚôʷʟʢʦʚʠʤ ʫʨʘʭʫʚʘʥʥʷʤ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʪʷʛʦʤ 

ʩʝʤʝʩʪʨʫ.  

ʗʢʱʦ ʩʪʫʜʝʥʪ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʽʜʩʫʤʢʦʚʦʾ ʘʪʝʩʪʘʮʽʾ ʥʘʙʨʘʚ ʚʽʜ 0 ʜʦ 34 

ʙʘʣʽʚ, ʪʦ ʚʽʥ ʧʦʚʠʥʝʥ ʧʨʦʡʪʠ ʧʦʚʪʦʨʥʝ ʚʠʚʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʨʷʜʢʫ, ʚʠʟʥʘʯʝʥʦʛʦ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ, ʽ ʣʠʰʝ ʧʽʩʣʷ ʮʴʦʛʦ 

ʧʝʨʝʩʢʣʘʜʘʪʠ ʧʽʜʩʫʤʢʦʚʠʡ ʢʦʥʪʨʦʣʴ ʥʘ ʟʘʛʘʣʴʥʠʭ ʧʽʜʩʪʘʚʘʭ [172]. 

ʋ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ ʣʝʢʮʽʡ, ʢʦʥʩʫʣʴʪʘʮʽʡ, ʙʝʩʽʜ ʪʦʱʦ ʦʩʥʦʚʥʘ ʫʚʘʛʘ 

ʧʦʚʠʥʥʘ ʧʨʠʜʽʣʷʪʠʩʷ ʥʘʫʢʦʚʦ-ʪʝʦʨʝʪʠʯʥʦʤʫ ʦʙˇʨʫʥʪʫʚʘʥʥʶ ʥʝʦʙʭʽʜʥʠʭ 

ʧʦʣʦʞʝʥʴ, ʘʥʘʣʽʟʫ ʪʘ ʫʟʛʦʜʞʝʥʥʶ ʨʽʟʥʠʭ ʪʦʯʦʢ ʟʦʨʫ, ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʦʾ, 

ʥʘʚʯʘʣʴʥʦʾ ʪʘ ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʩʫʯʘʩʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʦʛʨʘʤʥʠʭ 

ʟʘʩʦʙʽʚ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʦʱʦ. ɺʘʞʣʠʚʠʤ ʻ ʧʨʘʚʠʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʚʠʢʣʘʜʘʯʝʤ ʽ 

ʩʪʫʜʝʥʪʘʤʠ ʰʣʷʭʽʚ ʧʦʜʦʣʘʥʥʷ ʪʨʫʜʥʦʱʽʚ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʧʨʦʮʝʩʽ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ɺʨʘʭʫʚʘʚʰʠ, ʱʦ ʢʫʨʩ ñʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷò ʻ ʧʨʘʢʪʠʯʥʦʛʦ 

ʩʧʨʷʤʫʚʘʥʥʷ, ʧʦʪʨʽʙʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʚʘʞʣʠʚʫ ʨʦʣʴ ʧʨʠ ʥʘʚʯʘʥʥʽ ʜʘʥʦʛʦ ʢʫʨʩʫ 

ʚʽʜʽʛʨʘʶʪʴ ʪʘʢʦʞ ʤʝʪʦʜʠ ʥʘʙʫʪʪʷ, ʟʘʢʨʽʧʣʝʥʥʷ, ʧʝʨʝʚʽʨʢʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʜʝʨʞʘʥʠʭ ʟʥʘʥʴ, ʪʚʦʨʯʦʾ ʜʽʷʣʴʥʦʩʪʽ. 
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ʇʨʠ ʚʠʚʯʝʥʥʽ ʜʠʩʮʠʧʣʽʥʠ çʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʽ ʤʝʪʦʜʠ ʚʟʘʻʤʦʜʽʾ ʚʠʢʣʘʜʘʯʘ ʽ ʩʪʫʜʝʥʪʽʚ, ʱʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ: ʧʦʷʩʥʶʚʘʣʴʥʦ-ʽʣʶʩʪʨʘʪʠʚʥʠʡ, ʨʝʧʨʦʜʫʢʪʠʚʥʠʡ, ʯʘʩʪʢʦʚʦ-

ʧʦʰʫʢʦʚʠʡ, ʜʦʩʣʽʜʥʠʮʴʢʠʡ, ʤʝʪʦʜ ʧʨʦʝʢʪʽʚ, ʢʝʡʩ-ʤʝʪʦʜ. 

¶ ʇʦʷʩʥʶʚʘʣʴʥʦ-ʽʣʶʩʪʨʘʪʠʚʥʠʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʽʜ ʯʘʩ 

ʧʨʦʚʝʜʝʥʥʷ ʣʝʢʮʽʡʥʠʭ ʟʘʥʷʪʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʥʩʦʨʥʦʾ ʜʦʰʢʠ, ʜʣʷ 

ʜʝʤʦʥʩʪʨʘʮʽʾ ʨʦʙʦʪʠ ʟ ʨʽʟʥʠʤʠ ʇɿ, ʉʂʄ, ʦʥʣʘʡʥ-ʩʝʨʚʽʩʘʤʠ ʪʘ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ 

ʧʨʝʟʝʥʪʘʮʽʡ. ʋʥʘʦʯʥʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʦʢʨʘʱʫʻ ʩʧʨʠʡʥʷʪʪʷ  ʪʘ 

ʟʘʩʚʦʻʥʥʷ ʩʪʫʜʝʥʪʘʤʠ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʤʝʪʦʜʽʚ ʧʦʜʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʣʝʢʮʽʡʥʠʭ 

ʟʘʥʷʪʪʷʭ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʤʦʥʦʣʦʛʽʯʥʽ, ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʨʦʙʣʝʤʥʽ, ʧʨʦʙʣʝʤʥʽ, 

ʣʝʢʮʽʾ-ʙʝʩʽʜʠ ʪʦʱʦ [136]. 

¶ ʈʝʧʨʦʜʫʢʪʠʚʥʠʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʚʽʜʪʚʦʨʝʥʥʷ ʥʘ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʘʥʷʪʪʷʭ ʚʠʚʯʝʥʦʛʦ ʥʘ ʦʩʥʦʚʽ ʨʦʟʛʣʷʥʫʪʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ 

ʣʝʢʮʽʡʥʠʭ ʟʘʥʷʪʪʷʭ. 

¶ ʏʘʩʪʢʦʚʦ-ʧʦʰʫʢʦʚʠʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʟʘʥʷʪʪʷʭ ʧʽʜ ʯʘʩ ʧʦʙʫʜʦʚʦʶ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʟʘʜʘʯʽ, ʚʠʟʥʘʯʝʥʥʷ ʾʾ ʪʠʧʫ ʪʘ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʨʝʘʣʽʟʘʮʽʾ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʇɿ,ʉʂʄ, ʦʥʣʘʡʥ-ʨʝʩʫʨʩʽʚ. 

¶ ɼʦʩʣʽʜʥʠʮʴʢʠʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʘʥʷʪʪʷʭ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʪʚʦʨʯʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ, ʦʚʦʣʦʜʽʥʥʷ ʤʝʪʦʜʘʤʠ ʥʘʫʢʦʚʦʛʦ 

ʧʽʟʥʘʥʥʷ, ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʚʽʜʫ ʩʘʤʦʩʪʽʡʥʦʛʦ ʧʦʰʫʢʫ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ. 

ɽʪʘʧʠ ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʟʘʚʜʘʥʥʷ: 

1. ʚʠʚʯʠʪʠ ʬʘʢʪʠ, ʟôʷʩʫʚʘʪʠ ʩʫʪʴ ʧʦʩʪʘʥʦʚʢʠ  ʧʨʦʙʣʝʤʠ; 

2. ʩʬʦʨʤʫʣʶʚʘʪʠ ʛʽʧʦʪʝʟʠʫɦ ʦʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ; 

3. ʧʦʙʫʜʫʚʘʪʠ ʧʣʘʥ ʜʦʩʣʽʜʞʝʥʥʷ; 

4. ʨʝʘʣʽʟʫʚʘʪʠ ʧʣʘʥ; 

5. ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ, ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʩʬʦʨʤʫʣʶʚʘʪʠ 

ʚʠʩʥʦʚʢʠ. 
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¶ ʄʝʪʦʜ ʧʨʦʝʢʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʱʦʙ ʥʘʚʯʠʪʠ ʩʪʫʜʝʥʪʽʚ ʩʘʤʦʩʪʽʡʥʦ 

ʤʠʩʣʠʪʠ, ʟʥʘʭʦʜʠʪʠ ʧʨʦʙʣʝʤʠ ʡ ʚʠʨʽʰʫʚʘʪʠ ʾʭ, ʟʘʣʫʯʘʶʯʠ ʜʣʷ ʮʴʦʛʦ ʥʘʙʫʪʽ 

ʟʥʘʥʥʷ ʟ ʨʽʟʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʱʦ ʚʠʚʯʘʣʠʩʷ, ʩʬʦʨʤʫʚʘʪʠ ʫ ʩʪʫʜʝʥʪʽʚ ʟʜʘʪʥʽʩʪʴ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʡ ʤʦʞʣʠʚʽ ʥʘʩʣʽʜʢʠ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʧʦʩʪʘʚʣʝʥʠʭ ʧʨʦʙʣʝʤ, ʫʤʽʥʥʷ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʟʚôʷʟʢʠ ʤʽʞ 

ʦʙôʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʜ ʧʨʦʝʢʪʽʚ ʟʘʚʞʜʠ ʧʝʨʝʜʙʘʯʘʻ ʚʠʨʽʰʝʥʥʷ ʧʝʚʥʦʾ 

ʢʦʥʢʨʝʪʥʦʾ ʧʨʦʙʣʝʤʠ, ʱʦ ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʝʪʦʜʽʚ ʽ 

ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, ʘ ʪʘʢʦʞ ï ʽʥʪʝʛʨʫʚʘʥʥʷ ʟʥʘʥʴ ʡ ʫʤʽʥʴ ʽʟ ʨʽʟʥʠʭ ʩʬʝʨ ʥʘʫʢʠ, 

ʪʝʭʥʽʢʠ, ʪʝʭʥʦʣʦʛʽʾ, ʪʚʦʨʯʠʭ ʛʘʣʫʟʝʡ. ʇʨʠ ʮʴʦʤʫ ʩʪʫʜʝʥʪʘʤ ʚ ʷʢʦʩʪʽ ʧʨʦʝʢʪʽʚ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʩʪʚʦʨʶʚʘʪʠ ʥʘʚʯʘʣʴʥʦ-ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʧʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ, ̫ ʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʥʘʡʦʤʩʪʚʦ ʟ ʥʝʦʙʭʽʜʥʠʤ ʪʝʦʨʝʪʠʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʘʚʪʦʤʘʪʠʯʥʝ 

ʪʘ ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʝ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʨʽʟʥʠʭ ʢʣʘʩʽʚ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʜʘʯ, ʘ ʪʘʢʦʞ 

ʢʦʥʪʨʦʣʴ ʟʥʘʥʴ ʪʘ ʫʤʽʥʴ ʟ ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʜʽʣʽʚ ʜʠʩʮʠʧʣʽʥ [156, c. 78].  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʧʨʦʝʢʪʽʚ ʩʧʨʠʷʻ: ʨʦʟʫʤʦʚʦʤʫ ʨʦʟʚʠʪʢʫ ʩʪʫʜʝʥʪʘ; 

ʛʣʠʙʦʢʦʤʫ ʟʘʩʚʦʻʥʥʶ ʙʘʟʦʚʠʭ ʟʥʘʥʴ, ʟʘ ʨʘʭʫʥʦʢ ʾʭ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʨʽʟʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʧʝʨʝʜʙʘʯʝʥʠʭ ʨʦʙʦʪʦʶ ʥʘʜ ʧʨʦʝʢʪʦʤ; 

ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʪʫʜʝʥʪʽʚ. 

¶ ʂʝʡʩ-ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʟʘʜʘʯ - 

ʩʠʪʫʘʮʽʡ (ʢʝʡʩʽʚ). ɼʘʥʠʡ ʤʝʪʦʜ ʝʬʝʢʪʠʚʥʠʡ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʠʯʦʢ ʱʦʜʦ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʨʝʘʣʴʥʠʭ ʧʨʦʙʣʝʤ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʩʬʝʨʽ ʤʘʡʙʫʪʥʴʦʾ 

ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʘ ʽ ʧʦʪʨʝʙʫʶʪʴ ʧʨʠʡʥʷʪʪʷ ʦʧʪʠʤʘʣʴʥʠʭ, 

ʥʘʡʢʨʘʱʠʭ ʨʽʰʝʥʴ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ, ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ.  

ʇʽʜ ʯʘʩ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʝʡʩ-ʤʝʪʦʜʫ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʜʠʩʮʠʧʣʽʥʠ 

çʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè, ʚʠʢʣʘʜʘʯ ʤʘʻ ʤʦʪʠʚʫʚʘʪʠ ʟʘʮʽʢʘʚʣʝʥʥʷ 

ʩʪʫʜʝʥʪʽʚ ʫ ʧʨʝʜʤʝʪʽ, ʷʢʠʡ ʚʦʥʠ ʚʠʚʯʘʶʪʴ, ʜʣʷ ʯʦʛʦ ʤʘʻ ʩʪʚʦʨʠʪʠ ʪʘʢʝ 

ʩʝʨʝʜʦʚʠʱʝ ʚ ʘʫʜʠʪʦʨʽʾ ʪʘ ʧʦʟʘ ʥʝʶ, ʷʢʝ ʟʘʦʭʦʯʫʻ ʩʪʫʜʝʥʪʽʚ ʜʽʣʠʪʠʩʷ 

ʚʣʘʩʥʠʤʠ ʽʜʝʷʤʠ, ʟʥʘʥʥʷʤʠ ʽ ʜʦʩʚʽʜʦʤ ʪʘ ʙʨʘʪʠ ʫʯʘʩʪʴ ʚ ʘʥʘʣʽʪʠʯʥʦʤʫ 

ʧʨʦʮʝʩʽ. ʆʙʦʚôʷʟʢʦʤ ʩʪʫʜʝʥʪʘ ʻ ʧʨʠʚʥʝʩʝʥʥʷ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʩʚʦʻʾ 

ʘʢʪʠʚʥʦʾ ʫʚʘʛʠ ʽ ʧʨʠ ʮʴʦʤʫ ʙʫʪʠ ʧʝʨʝʢʦʥʘʥʠʤ ʫ ʪʦʤʫ, ʱʦ ʚʽʥ ʥʝʩʝ ʦʩʦʙʠʩʪʫ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʩʚʦʻ ʥʘʚʯʘʥʥʷ. ʆʪʞʝ, ʤʝʪʘ ʽ ʚʠʢʣʘʜʘʯʘ, ʽ ʩʪʫʜʝʥʪʘ ï 
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ʩʪʚʦʨʠʪʠ ʚ ʘʫʜʠʪʦʨʽʾ ʪʘʢʝ ʩʝʨʝʜʦʚʠʱʝ, ʚ ʷʢʦʤʫ ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʨʦʟʚʠʥʫʪʠ ʯʠ 

ʭʦʯʘ ʙ ʟʘʩʪʦʩʫʚʘʪʠ ʪʽ ʥʘʚʠʯʢʠ ʧʽʟʥʘʥʥʷ ʽ ʧʦʚʝʜʽʥʢʠ, ʷʢʽ ʙʫʜʫʪʴ ʾʤ ʧʦʪʨʽʙʥʽ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ, ʱʦ ʯʝʢʘʶʪʴ ʾʭ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ɿɺʆ 

[200].  

ʂʝʡʩ-ʤʝʪʦʜ ʥʝ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʫ ʚ ʪʦʤʫ, ʱʦ ʚʽʥ 

ʜʦʩʪʘʪʥʴʦ ʣʝʛʢʦ ʤʦʞʝ ʙʫʪʠ ʧʦʻʜʥʘʥʠʡ ʟ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘʚʯʘʥʥʷ. ʁʦʛʦ ʩʣʽʜ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʟʘʤʽʩʪʴ, ʘ ʚ ʩʫʢʫʧʥʦʩʪʽ ʟ ʢʣʘʩʠʯʥʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ 

ʤʝʪʦʜʠʢʘʤʠ, ʪʦʙʪʦ ʢʝʡʩ-ʤʝʪʦʜ ʜʦʟʚʦʣʠʪʴ ʜʦʧʦʚʥʠʪʠ ʘʨʩʝʥʘʣ ʤʝʪʦʜʠʯʥʠʭ 

ʧʨʠʡʦʤʽʚ. 

ʂʝʡʩʠ ʜʝʱʦ ʩʭʦʞʽ ʽʟ ʟʘʜʘʯʘʤʠ ʘʙʦ ʚʧʨʘʚʘʤʠ, ʧʨʦʪʝ ʚʦʥʠ ʤʘʶʪʴ ʽ ʥʠʟʢʫ 

ʧʨʠʥʮʠʧʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ: ʜʦʧʦʤʘʛʘʶʪʴ ʩʪʫʜʝʥʪʘʤ ʥʘʙʫʪʠ ʧʨʘʢʪʠʯʥʠʭ 

ʥʘʚʠʯʦʢ, ʜʦʧʦʤʘʛʘʶʪʴ ʚʠʨʽʰʫʚʘʪʠ ʩʢʣʘʜʥʽ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʽ ʧʨʦʙʣʝʤʠ. ʂʝʡʩ-

ʤʝʪʦʜ ʜʦʨʝʯʥʦ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ ʜʦʩʣʽʜʥʠʮʴʢʽʡ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ. 

ɼʣʷ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʘʢʦʞ ̔  

ʤʝʪʦʜʠ ʩʘʤʦʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʦʶ ʜʽʷʣʴʥʽʩʪʶ (ʩʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ ʟ 

ʧʽʜʨʫʯʥʠʢʘʤʠ ʪʘ ʥʘʚʯʘʣʴʥʽ ʧʦʩʽʙʥʠʢʘʤʠ, ʟ ʢʦʤʧôʶʪʝʨʦʤ ʪʦʱʦ) ʪʘ ʤʝʪʦʜʠ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʽʟʥʘʥʥʷ (ʫʩʚʽʜʦʤʣʝʥʥʷ ʧʨʦʩʣʫʭʘʥʦʛʦ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ, 

ʝʢʩʧʝʨʠʤʝʥʪ). ʇʽʩʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʧʽʜʨʫʯʥʠʢʽʚ, ʥʘʚʯʘʣʴʥʠʭ 

ʧʦʩʽʙʥʠʢʽʚ, ʧʨʠʩʚʷʯʝʥʠʭ ʧʨʦʙʣʝʤʘʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʩʪʫʜʝʥʪʠ 

ʧʦʛʣʠʙʣʶʶʪʴ ʩʚʦʾ ʟʥʘʥʥʷ ʽ ʤʦʞʫʪʴ ʩʘʤʦʩʪʽʡʥʦ ʷʢʽʩʥʦ ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʜʘʯʽ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ.  

ɼʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ ʽ ʩʘʤʦʢʦʥʪʨʦʣʶ ʧʨʠ 

ʧʽʜʛʦʪʦʚʮʽ ʜʦ ʟʘʥʷʪʴ, ʘ ʪʘʢʦʞ ʟʘʭʠʩʪʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ. 

2.2.4. ɿʘʩʦʙʠ ʥʘʚʯʘʥʥʷ ʜʠʩʮʠʧʣʽʥʠ çʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè 

ʅʘʚʯʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʢʦʥʪʨʦʣʶʻʪʴʩʷ 

ʚʠʢʣʘʜʘʯʘʤʠ ʪʘ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʚʠʢʣʘʜʘʯʘ ʪʘ ʩʪʫʜʝʥʪʘ ʫ 

ʚʠʛʣʷʜʽ ʙʝʩʽʜʠ, ʜʠʩʢʫʩʽʾ, ʢʦʥʩʫʣʴʪʘʮʽʾ ʪʦʱʦ. ʉʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ̔ ʥʬʦʨʤʘʪʠʢʠ ʤʘʶʪʴ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ, ʩʝʨʝʜ ̫ ʢʠʭ ʦʩʦʙʣʠʚʦʾ 

ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʶʪʴ ʥʦʚʽʪʥʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ, ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʤʧôʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ. ɯʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ  ̒ ʦʜʥʠʤ ʟ 
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ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʩʦʙʽʚ ʧʨʦʮʝʩʫ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ, 

ʚʦʜʥʦʯʘʩ ʾ ʭ ʨʦʣʴ ̔  ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ̔  ʫʤʽʥ ɹʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

 ̒ʥʘ ʩʴʦʛʦʜʥʽ ʥʝʜʦʩʪʘʪʥʴʦ ʜʦʩʣʽʜʞʝʥʠʤʠ. ʉʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʦï

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʫʤʦʚʠʚ ʥʝʦʙʭʽʜʥʽʩʪʴ ̔  ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥ ʥʝ ʣʠʰʝ ʫ 

ʟʤʽʩʪʽ, ʘ ʡ ʫ ʤʝʪʦʜʘʭ, ʬʦʨʤʘʭ ̔  ʧʨʠʡʦʤʘʭ ʥʘʚʯʘʥʥʷ. 

ʇʨʠ ʚʠʚʯʝʥʽ ʜʠʩʮʠʧʣʽʥʠ çʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè ʟ ʧʦʤʽʞ ʙʘʛʘʪʴʦʭ 

ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ: 

- ʽʥʬʦʨʤʘʮʽʡʥʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ (ʧʽʜʨʫʯʥʠʢʠ  ̔ ʧʦʩʽʙʥʠʢʠ, ʥʘʫʢʦʚʦï

ʧʦʧʫʣʷʨʥʘ, ʜʦʚʽʜʢʦʚʘ ʣʽʪʝʨʘʪʫʨʘ ʟ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ: ʣʽʥʽʡʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʥʝʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, 

ʜʠʩʢʨʝʪʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʩʪʦʭʘʩʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʪʝʦʨʽʾ ʽʛʦʨ (ʚ 

ʝʣʝʢʪʨʦʥʥʦʤʫ ʚʠʛʣʷʜʽ); 

- ʜʠʜʘʢʪʠʯʥʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ (ʢʦʥʩʧʝʢʪʠ ʣʝʢʮʽʡ, ʧʨʝʟʝʥʪʘʮʽʾ, 

ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʫ ʜʨʫʢʦʚʘʥʦʤʫ ʪʘ 

ʝʣʝʢʪʨʦʥʥʦʤʫ ʧʦʜʘʥʥʽ, ʪʦʱʦ); 

- ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ (ʩʝʥʩʦʨʥʘ ʜʦʰʢʘ, ʤʫʣʴʪʠʤʝʜʽʡʥʠʡ 

ʧʨʦʝʢʪʦʨ). 

ɼʦ ʽʥʬʦʨʤʘʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʤʦʞʥʘ ʪʘʢʦʞ ʚʽʜʥʝʩʪʠ ʢʦʤʧôʶʪʝʨʥʽ 

ʧʨʦʛʨʘʤʥʽ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʪʫʜʝʥʪʘʤʠ ʜʣʷ ʨʦʟʚô̫ ʟʫʚʘʥʥʷ 

ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ: GRAN, MathCAD, MATLAB , 

ɻʨʘʬʦʘʥʘʣʽʟʘʪʦʨ 1.3 ʪʦʱʦ, ʝʣʝʢʪʨʦʥʥʫ ʪʘʙʣʠʮ ʁMicrosoft Excel,  ̔ʥʘʚʯʘʣʴʥʦï

ʤʝʪʦʜʠʯʥ ̔ ʤʘʪʝʨʽʘʣʠ ʜʦʩʪʫʧʥʽ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʚʠʢʣʘʜʘʯʽʚ ʚ ʤʦʜʫʣʴʥʦʤʫ 

ʦʙ'ʻʢʪʥʦïʦʨʽʻʥʪʦʚʘʥʦʤʫ ʜʠʥʘʤʽʯʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

https://moodle.fi.npu.edu.ua/ ʚ ʘʚʪʦʨʩʴʢʦʤʫ ʢʫʨʩʽ ñʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷò 

ï ʜʠʩʪʘʥʮʽʡʥʘ ʧʽʜʪʨʠʤʢʘ ʢʫʨʩʫ (ʨʠʩ.2.44). 

ɼʣʷ ʧʽʜʪʨʠʤʢʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʧʨʠ ʚʠʚʯʝʥʥʽ ʢʫʨʩʫ çʄʘʪʝʤʘʪʠʯʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷè ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʠʤʠ 

ʤʘʪʝʨʽʘʣʘʤʠ MOODLE. ɿʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʩʪʫʜʝʥʪʠ ʤʘʶʪʴ 

ʜʦʩʪʫʧ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 24 ʛʦʜʠʥʠ ʥʘ ʜʦʙʫ ʪʘ 7 ʜʥʽʚ ʥʘ ʪʠʞʜʝʥʴ, ʪʦʙʪʦ 

ʚ ʙʫʜʴï̫ ʢʠʡ ʯʘʩ. 

https://moodle.fi.npu.edu.ua/
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ʋ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʛʦʣʦʚʥʦʾ ʩʪʦʨʽʥʢʠ ʢʫʨʩʫ ʧʦʜʘʥʽ ʟʘʛʘʣʴʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʫʨʩʫ: ʤʝʪʘ ʽ ʟʤʽʩʪ ʥʘʚʯʘʥʥʷ, ʧʨʦʛʨʘʤʘ ʢʫʨʩʫ, ʧʝʨʝʣʽʢ 

ʜʨʫʢʦʚʘʥʠʭ ʪʘ ʽʥʰʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʟ ʢʫʨʩʫ, ʧʝʨʝʣʽʢ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʢʣʘʩʠʬʽʢʘʮʽʷ, ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʥʘʢʦʧʠʯʝʥʥʷ 

ʙʘʣʽʚ ʧʨʦʪʷʛʦʤ ʩʝʤʝʩʪʨʫ. 

 

ʈʠʩ. 2.44. ɿʘʛʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʢʫʨʩʫ çʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷò  

ʇʝʨʝʜ ʚʠʚʯʝʥʥʷʤ ʢʫʨʩʫ ʧʨʦʧʦʥʫʻʤʦ ʧʨʦʡʪʠ ʚʭʽʜʥʝ ʪʝʩʪʫʚʘʥʥʷ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʟʥʘʥʴ ʟ ʬʘʭʦʚʠʭ ʜʠʩʮʠʧʣʽʥ, ʷʢʽ ʧʝʨʝʜʫʶʪʴ ʚʠʚʯʝʥʥʶ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʈʠʩ. 2.45.). 

ʂʫʨʩ ʧʦʜʽʣʝʥʦ ʥʘ 2 ʟʤʽʩʪʦʚʥʽ ʤʦʜʫʣʽ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʜʝʢʽʣʴʢʘ ʪʝʤ. 

ɼʦ ʢʦʞʥʦʾ ʪʝʤʠ ʧʦʜʘʻʪʴʩʷ ʪʝʦʨʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʟ ʧʨʠʢʣʘʜʘʤʠ ʚʠʢʦʥʘʥʥʷ 
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ʟʘʚʜʘʥʴ, ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ, ʟʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʢʦʪʥʨʦʣʶ. ʇʦ ʟʘʢʽʥʯʝʥʥʶ 

ʚʠʚʯʝʥʥʷ ʢʦʞʥʦʛʦ ʟʤʽʩʪʦʚʥʦʛʦ ʤʦʜʫʣʷ ʧʨʦʧʦʥʫʻʪʴʩʷ ʩʪʫʜʝʥʪʘʤ ʧʨʦʡʪʠ 

ʤʦʜʫʣʴʥʠʡ ʢʦʥʪʨʦʣʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʥʘʚʯʘʣʴʥʠʭ 

ʜʦʩʷʛʥʝʥʴ (ʈʠʩ. 2.45, ʈʠʩ. 2.46). 

 

ʈʠʩ. 2.45. ɼʠʩʪʘʥʮʽʡʥʘ ʧʽʜʪʨʠʤʢʘ ʢʫʨʩʫ ñʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷò 
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ʇʨʦʮʝʩ ʥʘʙʫʪʪʷ ʩʪʫʜʝʥʪʘʤʠ ʟʥʘʥʴ, ʚʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚ ʨʘʤʢʘʭ ʚʽʜʧʦʚʽʜʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʙʫʜʝ 

ʫʩʧʽʰʥʠʤ, ʨʘʮʽʦʥʘʣʴʥʠʤ ʽ ʩʧʨʠʷʪʠʤʝ ʜʦʩʷʛʥʝʥʥʶ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʥʘʚʯʘʥʥʷ, 

ʟʘ ʫʤʦʚʠ ʧʦʩʣʽʜʦʚʥʦʛʦ ʟʘʩʚʦʻʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢ ʧʽʜ ʯʘʩ ʣʝʢʮʽʡʥʠʭ ʟʘʥʷʪʴ, 

ʪʘʤ ʽ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ, ʚʠʢʦʥʘʥʥʷ ʚʯʘʩʥʦ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ, ʘ ʪʘʢʦʞ 

ʧʨʘʚʠʣʴʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʬʦʨʤ, ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ. 

 

ʈʠʩ. 2.46. ɼʠʩʪʘʥʮʽʡʥʘ ʧʽʜʪʨʠʤʢʘ ʢʫʨʩʫ ñʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷò 

ʅʘʧʨʠʢʣʘʜ, ʥʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʘʥʷʪʪʷʭ  ̔ ʧʨʠ ʦʨʛʘʥʟ̔ʘʮʾ̔ ʩʘʤʦʩʪʡ̔ʥʦʾ 

ʨʦʙʦʪʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʜʦʧʦʤʞ̔ʥʠʭ ʦʙʯʠʩʣʝʥʴ ̔  ʨʦʟʨʘʭʫʥʢʚ̔, ʧʦʙʫʜʦʚʠ ʛʨʘʬʢ̔̔ʚ 

ʬʫʥʢʮʡ̔ ʪʘ ʭ̔ ʘʥʘʣʟ̔ʫ, ʘ ʪʘʢʦʞ ʜʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʟʘʜʘʯ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʦʛʨʘʤʥ ̔ʧʨʦʜʫʢʪʠ 
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MathCad, Matlab, Gran, Microsoft Excel. ʗʢ ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠʢʘ, ʮ̔ ʧʨʦʛʨʘʤʥ ̔

ʟʘʩʦʙʠ ʟʨʫʯʥ ̔ʚ ʢʦʨʠʩʪʫʚʘʥʥ,̔ ʜʦʩʠʪʴ ʥʘʜ̔ʡʥ̔ ʫ ʨʦʙʦʪ ̔̔  ʥʘ ʜʘʥʠʡ ʯʘʩ ʥʘʡʙʣ̔ʴʰ 

ʧʨʠʜʘʪʥ ̔ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʨʠ ʚʠʚʯʝʥʥ ̔ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʜʠʩʮʠʧʣʽʥ.  

ʅʘʚʯʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɯʂʊ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʫ ʩʪʫʜʝʥʪʽʚ ʥʘʚʠʯʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʦʤʧôʶʪʝʨʘ ʷʢ ʟʘʩʦʙʫ ʧ̔ʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪ ̔ ʥʘʚʯʘʣʴʥʦʾ ʜ̫̔ ʣʴʥʦʩʪ,̔ 

ʨʦʟʚʠʪʢʫ ʾʭ ʧ̔ʟʥʘʚʘʣʴʥʦʾ  ̔ ʜʦʩʣʜ̔ʥʠʮʴʢʦ ʾʘʢʪʠʚʥʦʩʪ ̔ʪʘ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ, 

ʨʦʟʰʠʨʝʥʥʶ ʢʨʫʛʦʟʦʨʫ, ʧʦʛʣʠʙʣʝʥʥʶ ʟʥʘʥʴ ʟ ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʘ ̔ ʥʬʦʨʤʘʪʠʯʥʠʭ 

ʜʠʩʮʠʧʣʽʥ, ʟʦʢʨʝʤʘ ʩʪʫʜʝʥʪʠ ʥʘʙʫʚʘʶʪʴ ʚʤʽʥʴ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʟʦʢʨʝʤʘ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ, ʩʠʩʪʝʤ 

ʢʦʤʧôʶʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʦʥʣʘʡʥïʩʝʨʚʽʩʽʚ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ 

ʟʘʜʘʯ; ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʫʜʝʥʪʘʤ ʥʘʙʫʪʠ ʧʝʚʥʦʛʦ ʜʦʩʚʜ̔ʫ ɦ ʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ɯʂʊ ʫ ʧʝʜʘʛʦʛʯ̔ʥʽʡ ʜ̫̔ ʣʴʥʦʩʪ.̔ 

ɺʀʉʅʆɺʂʀ ɼʆ ɼʈʋɻʆɻʆ ʈʆɿɼɯʃʋ 

ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʽ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʾ 

ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ̔ ʥʬʦʨʤʘʪʠʢʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʠʦʢʨʝʤʣʝʥʦ ʨʷʜ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʧʦʣʦʞʝʥʴ. 

1. ɺʧʨʦʚʘʜʞʝʥʥʷ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʾ 

ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʩʧʨʠʷʪʠʤʝ 

ʬʦʨʤʫʚʘʥʥ ʁʫ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʨʦʟʚʠʪʢʫ ʧ̔ʟʥʘʚʘʣʴʥʦʾ ʪʘ 

ʜʦʩʣʜ̔ʥʠʮʴʢʦʾ ʘʢʪʠʚʥʦʩʪ ̔  ̔ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ, ʨʦʟʰʠʨʝʥʥʶ ʢʨʫʛʦʟʦʨʫ, 

ʧʦʛʣʠʙʣʝʥʥʶ ʟʥʘʥʴ ʟ ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʘ ̔ ʥʬʦʨʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʧʽʜʚʠʱʝʥʥʶ 

ʨʽʚʥʷ ʾ ʭʥʴʦʾ ʬʘʭʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ. 

2. ɼʣʷ ʥʘʙʫʪʪʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʷʢʽʩʥʦʛʦ ʨʚ̔ʥʷ ʬʘʭʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʡʙʫʪʥʽʤʠ ʫʯʠʪʝʣʷʤʠ ʽʥʬʦʨʤʘʪʠʢʠ ʥʘʚʯʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʘʻ ʙʫʪʠ ʥʘʩʢʨʽʟʥʠʤ. ʊʦʤʫ ʫ ʨʦʙʦʪʽ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʦʨʛʘʥʽʟʫʚʘʪʠ ʥʘʚʯʘʥʥʷ ʟ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟʘ 

ʯʦʪʠʨʤʘ ʝʪʘʧʘʤʠ: ʧʨʦʧʝʜʝʚʪʠʯʥʠʡ, ʧʦʯʘʪʢʦʚʠʡ, ʦʩʥʦʚʥʠʡ, ʜʦʩʣʽʜʥʠʮʴʢʠʡ. 
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3. ɺʠʟʥʘʯʝʥʦ ʥʘʚʯʘʣʴʥʦïʤʝʪʦʜʠʯʥʝ ʪʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʤʝʪʦʜʠ, 

ʬʦʨʤʠ  ̔ ʟʘʩʦʙʠ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʘʡʙʫʪʥʽʤʠ ʫʯʠʪʝʣʷʤʠ ̔ ʥʬʦʨʤʘʪʠʢʠ. 

4. ʆʜʥʠʤ ʟ ʝʬʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʜʠʩʪʘʥʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ ʥʘʚʯʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʟ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʽʥʬʦʨʤʘʪʠʯʥʠʭ 

ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʧʝʜʘʛʦʛʽʯʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ  ̒ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʢʫʨʩʫ, ʜʝ ʨʦʟʤʽʱʝʥʦ ʢʦʤʧʣʝʢʩ ʚʽʜʧʦʚʽʜʥʠʭ ʥʘʚʯʘʣʴʥʦïʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʨʝʢʦʤʝʥʜʘʮʽʡ, ʧʫʙʣʽʢʘʮʽʡ ̔  ʢʦʨʠʩʥʠʭ ʧʦʩʠʣʘʥʴ. 

5. ʂʦʤʧôʶʪʝʨʠʟʘʮʽʷ ʜʘʥʦʛʦ ʢʫʨʩʫ ʩʧʨʠʷʻ ʟʤʽʥʽ ʮʽʣʝʡ ̔  ʫʜʦʩʢʦʥʘʣʝʥʥʶ ʟʤʽʩʪʫ 

 ̔ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, ʫʪʦʯʥʝʥʥʶ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʬʦʨʤ ʪʘ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

6. ɿʘʩʪʦʩʫʚʘʥʥʷ ̔ ʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʨʠʥʮʠʧʦʚʦ ʚʧʣʠʚʘʻ ʥʘ ʟʤʽʩʪ ʪʘ ʤʝʪʦʜʠʢʫ 

ʥʘʚʯʘʥʥʷ  ̔ʜʦʟʚʦʣʠʪʴ, ʟʘʚʜʷʢʠ ʥʘʦʯʥʦʩʪʽ ʪʘ ʟʚʽʣʴʥʝʥʥʶ ʚʽʜ ʨʫʪʠʥʥʦʾ ʨʦʙʦʪʠ, 

ʧʦʩʠʣʠʪʠ ʤʦʪʠʚʘʮʽʶ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ. 

7. ɽʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇɿʅʇ ʚʘʞʣʠʚʝ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʥʝ 

ʪʽʣʴʢʠ ʷʢ ʟʘʩʽʙ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʾʭ ʧʽʜʛʦʪʦʚʢʠ, ʘʣʝ ʡ ʷʢ ʚʘʞʣʠʚʠʡ ʬʘʢʪʦʨ 

ʩʪʚʦʨʝʥʥʷ ʧʦʟʠʪʠʚʥʦʾ ʤʦʪʠʚʘʮʽʾ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʟʘʩʦʙʽʚ ʫ ʾʭ 

ʤʘʡʙʫʪʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

ʄʝʪʦʶ ʪʘ ʟʘʚʜʘʥʥʷʤ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʻ ʥʘʙʫʪʪʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ 

ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ ʽ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʟ ʧʠʪʘʥʴ ʧʨʘʚʠʣʴʥʦʾ ʧʦʩʪʘʥʦʚʢʠ 

ʪʘ  ʨʦʟʚ'ʷʟʫʚʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʟʘʜʘʯ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. 

 ʇʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ ñ ʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ò ʫ ʩʪʫʜʝʥʪʽʚ 

ʨʦʟʰʠʨʶʻʪʴʩʷ ʫʷʚʣʝʥʥʷ ʧʨʦ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʚʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʩʦʙʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ  ̔ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 
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ɿʤʽʩʪ ʜʨʫʛʦʛʦ ʨʦʟʜʽʣʫ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʩʚʽʪʣʝʥʦ ʫ ʪʘʢʠʭ 
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ʈʆɿɼɯʃ 3. ʈɽɸʃɯɿɸʎɯʗ ʂʆʄʇôʖʊɽʈʅʆïʆʈɯɭʅʊʆɺɸʅʆɰ 

ʄɽʊʆɼʀʏʅʆɰ ʉʀʉʊɽʄʀ ʅɸɺʏɸʅʅʗ ʄɸʊɽʄɸʊʀʏʅʆɻʆ 

ʇʈʆɻʈɸʄʋɺɸʅʅʗ ʊɸ ʇɽʈɽɺɯʈʂɸ ɽʌɽʂʊʀɺʅʆʉʊɯ ɰɰ 

ɺʀʂʆʈʀʉʊɸʅʅʗ 

3.1. ʇʨʦʚʝʜʝʥʥʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʄʝʪʦʶ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʪʷʛʦʤ 2013 ï 2020 ʨʦʢʽʚ ʙʫʣʘ 

ʧʝʨʝʚʽʨʢʘ ʛʽʧʦʪʝʟʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʨʦʟʨʦʙʢʘ, ʘʧʨʦʙʘʮʽʷ ʪʘ ʦʮʽʥʶʚʘʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʾ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ 

ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ̔ ʥʬʦʨʤʘʪʠʢʠ.  

ʋ ʧʨʦʮʝʩʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʨʦʟʚôʷʟʫʚʘʣʠʩʴ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

- ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʩʢʨʽʟʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʢʫʨʩʫ "ʄʘʪʝʤʘʪʠʯʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ" ʩʪʫʜʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 014.09 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ 

(ɯʥʬʦʨʤʘʪʠʢʘ) ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ; 

- ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʟ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ̔ ʥʬʦʨʤʘʪʠʢʠ, ʤʦʞʣʠʚʦʩʪʝʡ ̔  ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʪʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʤʝʪʦʜʠʯʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʫ ʜʘʥʽʡ ʛʘʣʫʟʽ; 

- ʨʦʟʨʦʙʢʘ ʥʝʦʙʭʽʜʥʦʛʦ ʥʘʚʯʘʣʴʥʦïʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʪʝʢʩʪʠ ʣʝʢʮʽʡ, 

ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʦ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ, ʥʘʚʯʘʣʴʥʫ ʧʨʦʛʨʘʤʫ ʢʫʨʩʫ, 

ʟʘʚʜʘʥʥʷ ʜʦ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ, ʢʦʥʪʨʦʣʶ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʟʥʘʥʴ, ʫʤʽʥʴ, 

ʥʘʚʠʯʦʢ ʟ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ); 

- ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʧʨʘʢʪʠʢʫ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ, ʜʦʩʣʽʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ; 

- ʧʝʨʝʚʽʨʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʠʭ ʢʦʤʧʦʥʝʥʪ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʾ 

ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ̔ ʥʬʦʨʤʘʪʠʢʠ. 

ʋ ʭʦʜʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʢʝʪʫʚʘʥʥʷ, 

ʦʧʠʪʫʚʘʥʥʷ, ʙʝʩʽʜʠ ʟ ʚʠʢʣʘʜʘʯʘʤʠ  ̔ ʩʪʫʜʝʥʪʘʤʠ ɿɺʆ, ʬʘʭʽʚʮʷʤʠ ʚ ʛʘʣʫʟʽ 

ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʫ ʥʘʚʯʘʥʥʽ.  
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ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʪʝʤʠ ʢʫʨʩʫ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʨʦʟʧʦʜʽʣ ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘ 

ʤʦʜʫʣʷʤʠ.  

ʇʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʚʩʷ ʫ ʪʨʠ ʝʪʘʧʠ: 

- ʢʦʥʩʪʘʪʫʚʘʣʴʥʠʡ ʝʪʘʧ (2013ï2015 ʨʨ.); 

- ʧʦʰʫʢʦʚʠʡ ʝʪʘʧ (2015ï2017 ʨʨ.); 

- ʬʦʨʤʫʚʘʣʴʥʠʡ ʝʪʘʧ (2015ï2020 ʨʨ.). 

ɼʦʩʣʽʜʞʝʥʥʷ ʤʘʣʦ ʩʧʽʨʘʣʝʧʦʜʽʙʥʠʡ ʭʘʨʘʢʪʝʨ: ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʨʦʙʣʷʣʠʩʷ, ʫʪʦʯʥʶʚʘʣʠʩʷ ʪʘ ʧʝʨʝʚʽʨʷʣʠʩʷ ʧʦʣʦʞʝʥʥʷ, 

ʧʦʢʣʘʜʝʥʽ ʚ ʦʩʥʦʚʫ ʝʪʘʧʫ, ʚʠʟʥʘʯʘʣʠʩʷ ʟʘʜʘʯʽ ʝʪʘʧʫ; ʨʦʟʨʦʙʣʝʥʽ ʪʝʦʨʝʪʠʯʥʽ 

ʧʦʣʦʞʝʥʥʷ ʨʝʘʣʽʟʦʚʫʚʘʣʠʩʴ ʫ ʭʦʜʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʥʘ ʦʩʥʦʚʽ 

ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʷʢʦʛʦ ʟʥʦʚʫ ʫʪʦʯʥʶʚʘʣʠʩʷ ʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ  ̔ʪ.ʜ. 

ʂʨʠʪʝʨʽʻʤ, ʱʦ ʚʠʟʥʘʯʘʚ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʮʝʩʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʪʘʣʦ ʜʦʩʷʛʥʝʥʥʷ 

ʡʦʛʦ ʤʝʪʠ ʪʘ ʧʦʚʥʘ ʨʝʘʣʽʟʘʮʽʷ ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʄʝʪʦʜʠ ʧʣʘʥʫʚʘʥʥʷ ʨʦʟʤʽʨʫ ʚʠʙʽʨʢʠ ʛʨʫʥʪʫʶʪʴʩʷ ʥʘ ʧʨʠʧʫʱʝʥʥʽ, ʱʦ ʜʦ 

ʟʘʢʽʥʯʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʙʫʜʝ ʤʦʞʣʠʚʦ ʧʽʜʪʚʝʨʜʠʪʠ ʘʙʦ ʩʧʨʦʩʪʫʚʘʪʠ 

ʥʘʷʚʥʽʩʪʴ ʧʝʨʝʜʙʘʯʫʚʘʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʛʨʫʧʘʤʠ. 

ʄʦʞʣʠʚʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʨʦʟʤʽʨʫ ʚʠʙʽʨʢʠ ʽ ʚʝʣʠʯʠʥʠ ʽʩʪʠʥʥʦ ʾʚʽʜʤʽʥʥʦʩʪʽ ʧʦʨʽʚʥʶʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ.  

ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʦʙʩʷʛ ʚʠʙʽʨʢʠ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʦʧʠʩʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʦʜʥʽʻʾ ʛʨʫʧʠ, ʩʢʦʨʠʩʪʘʤ̒ʦʩʷ ʪʘʢʦʶ ʬʦʨʤʫʣʦʶ [235]: 

 ▪
◄Ͻ╟Ͻ╠

Ў
 (3.1) 

ʜʝ ὸ ï ʢʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ʉʪôʶʜʝʥʪʘ ʧʨʠ ʚʽʜʧʦʚʽʜʥʦʤʫ ʨʽʚʥʽ 

ʟʥʘʯʫʱʦʩʪʽ (ʜʣʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʚʘʞʘʶʪʴ ʨʽʚʝʥʴ ʟʥʘʯʫʱʦʩʪʽ 0,05); 

ὖ ï ʯʘʩʪʢʘ ʚʠʧʘʜʢʽʚ, ʚ ̫ ʢʠʭ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʜʦʩʣʽʜʞʫʚʘʥʘ ʦʟʥʘʢʘ; 

ὗ ï ʯʘʩʪʢʘ ʚʠʧʘʜʢʽʚ, ʚ ʯʢʭ ʥʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʜʦʩʣʽʜʞʫʚʘʥʘ ʦʟʥʘʢʘ (ὗ

ρ ὖ); 

Ў ï ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʘ ʧʦʭʠʙʢʘ (ʜʣʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 5%). 
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ʅʘʚʝʜʝʥʘ ʬʦʨʤʫʣʘ ʨʦʟʨʘʭʫʥʢʫ ʦʙʩʷʛʫ ʚʠʙʽʨʢʠ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʧʨʠʧʫʱʝʥʥʽ, ʱʦ ʫʩʽ ʧʨʘʚʠʣʘ ʬʦʨʤʫʚʘʥʥʷ ʚʠʙʽʨʢʠ ʙʫʣʠ ʜʦʪʨʠʤʘʥʽ ʽ ʻʜʠʥʦʶ 

ʧʦʤʠʣʢʦʶ ʚʠʙʽʨʢʠ ʻ ʧʦʤʠʣʢʘ, ʟʫʤʦʚʣʝʥʘ ʾʾ ʦʙʩʷʛʦʤ. ʆʙʩʷʛ ʚʠʙʽʨʢʠ ʚʠʟʥʘʯʘʻ 

ʪʦʯʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʘʣʝ ʥʝ ʾʭ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ, ʷʢʘ ʛʘʨʘʥʪʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʨʝʢʪʥʠʭ ʽʤʦʚʽʨʥʽʩʥʠʭ ʧʨʦʮʝʜʫʨ ʬʦʨʤʫʚʘʥʥʷ ʚʠʙʽʨʢʠ. 

ɼʣʷ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʯʠʤʦ ʥʝʦʙʭʽʜʥʠʡ ʤʽʥʽʤʘʣʴʥʠʡ ʦʙʩʷʛ 

ʚʠʙ̔ʨʢʠ. 

ὲ
ρȢωφϽψυϽρυ

υ
ρωυȢφ ρωφ 

ʆʪʞʝ, ʜʣʷ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʯʝʥʦ ʤʽʥʽʤʘʣʴʥʠʡ ʦʙʩʷʛ ʚʠʙʽʨʢʠ 

ʢʦʥʩʪʘʪʫʚʘʣʴʥʦʛʦ ʝʪʘʧʫ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ 

ʚʽʨʦʛʽʜʥʽʩʪʴ ʦʮʽʥʦʢ ʧʘʨʘʤʝʪʨʽʚ ʛʝʥʝʨʘʣʴʥʦʾ ʩʫʢʫʧʥʦʩʪʽ. 

ʂʦʥʩʪʘʪʫʚʘʣʴʥʠʡ ʝʪʘʧ (2013ï2015 ʨʨ.).  

ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʚʦʜʠʣʦʩʴ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʚʠʚʯʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ: 

× ʘʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʚʯʘʣʴʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʧʫʙʣʽʢʘʮʽʡ, 

ʨʝʟʫʣʴʪʘʪʠ ̫ ʢʦʛʦ ʚʽʜʦʙʨʘʞʝʥʽ ʫ ʧ. 1.1, 1.4, 1.5; 

× ʧʩʠʭʦʣʦʛʦïʧʝʜʘʛʦʛʽʯʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʥʘʯʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ; 

× ̔ ʥʜʠʚʽʜʫʘʣʴʥʽ ʙʝʩʽʜʠ ʟʽ ʩʪʫʜʝʥʪʘʤʠ ʪʘ ʚʠʢʣʘʜʘʯʘʤʠ; 

× ʤʝʪʦʜ ʘʥʢʝʪʫʚʘʥʥʷ. 

ʆʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʪʘ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɿ ʤʝʪʦʶ ʫʪʦʯʥʝʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ̫ ʢʦʩʪʽ 

ʜʦʧʦʤʽʞʥʠʭ ʥʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʷ ʦʧʠʪʫʚʘʥʥʷ. ɯʩʥʫʻ ʜʚʽ ʬʦʨʤʠ ʧʨʦʚʝʜʝʥʥʷ 

ʦʧʠʪʫʚʘʥʥʷ:  

¶ ʽʥʪʝʨʚôʶ (ʫʩʥʝ ʦʧʠʪʫʚʘʥʥʷ); 

¶ ʘʥʢʝʪʫʚʘʥʥʷ (ʧʠʩʴʤʦʚʝ ʦʧʠʪʫʚʘʥʥʷ). 

[152]. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʧʝʨʝʚʘʛʠ ʥʘ ʥʝʜʦʣʽʢʠ ʷʢ ʽʥʪʝʨʚôʶ ʪʘʢ ʽ ʘʥʢʝʪʫʚʘʥʥʷ, ʤʠ 

ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ ʨʦʟʤʝʞʫʚʘʪʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʤ ʯʠʥʦʤ: ʽʥʪʝʨʚôʶ 
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ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʦʧʠʪʫʚʘʥʥʷ ʚʠʢʣʘʜʘʯʽʚ, ʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʟʚʦʨʦʪʥʴʦʛʦ ʟʚôʷʟʢʫ 

ʟʽ ʩʪʫʜʝʥʪʘʤʠ ï ʘʥʢʝʪʫʚʘʥʥʷ. ʆʩʥʦʚʥʠʤʠ ʧʝʨʝʜʫʤʦʚʘʤʠ ʮʴʦʛʦ ʻ ʚʠʟʥʘʯʝʥʥʷ 

ʧʝʨʝʚʘʛ ʪʘ ʥʝʜʦʣʽʢʽʚ ʢʦʜʥʦʛʦ ʟ ʥʠʭ (ʊʘʙʣ.3.1.). 

ʊʘʙʣʠʮʷ 3.1. 

ʇʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʽʥʪʝʨʚôʶ ʪʘ ʘʥʝʪʫʚʘʥʥʷ 

 ʇʝʨʝʚʘʛʠ ʅʝʜʦʣʽʢʠ 

ɯʥʪʝʨʚôʶ ʄʦʞʣʠʚʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ 

ʧʠʪʘʥʴ, ʾʭ ʚʘʨʽʶʚʘʥʥʷ, 

ʜʦʜʘʪʢʦʚʽ ʫʪʦʯʥʝʥʥʷ, 

ʦʧʝʨʘʪʠʚʥʘ ʜʽʘʛʥʦʩʪʠʢʘ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʪʘ ʧʦʚʥʦʪʠ 

ʚʽʜʧʦʚʽʜʝʡ. 

ʄʦʞʣʠʚʽʩʪʴ ʥʘʚʽʶʚʘʥʥʷ 

ʨʝʩʧʦʥʜʝʥʪʘʤ ʧʦʟʠʮʽʾ 

ʜʦʩʣʽʜʥʠʢʘ, ʥʝʤʦʞʣʠʚʽʩʪʴ 

ʦʭʦʧʣʝʥʥʷ ʦʧʠʪʫʚʘʥʥʷʤ 

ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʦʩʽʙ 

ɸʥʢʝʪʫʚʘʥʥʷ ʄʦʞʣʠʚʽʩʪʴ ʦʭʦʧʣʝʥʥʷ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʨʝʩʧʦʥʜʝʥʪʽʚ, ʚʠʷʚʠʪʠ ʤʘʩʦʚʽ 

ʷʚʠʱʘ, ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʷʢʠʭ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʬʘʢʪʠ 

ʉʪʘʥʜʘʨʪʥʠʡ ʭʘʨʘʢʪʝʨ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʥʪʘʢʪʫ 

ʜʦʩʣʽʜʥʠʢʘ ʟ ʨʝʩʧʦʥʜʝʥʪʘʤʠ, 

ʱʦ ʥʝ ʟʘʚʞʜʠ ʟʘʙʝʟʧʝʯʫʻ 

ʚʠʯʝʨʧʥʽ ʽ ʚʽʜʚʝʨʪʽ ʚʽʜʧʦʚʽʜʽ. 

ɺ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʘʥʢʝʪʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʠʣʦ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ, ʷʢʽ 

ʥʘʜʘʜʫʪʴ ʤʦʞʣʠʚʽʩʪʴ ʘʜʝʢʚʘʪʥʦ  ̔ʦʙˇʨʫʥʪʦʚʘʥʦ ʦʧʠʩʘʪʠ ʧʦʪʨʝʙʠ ʫ ʚʠʚʯʝʥʥʽ 

ʧʨʦʛʨʘʤʥʠʭ ʪʘ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ. 

ɸʥʢʝʪʫʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʨʚʽʩʫ Google ɼʠʩʢ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʫ Google ʌʦʨʤ (ʈʠʩ. 3.1, ʈʠʩ. 3.2). ɸʥʢʝʪʫʚʘʥʥʷ ʙʫʣʦ 

ʘʥʦʥʽʤʥʠʤ, ɦ ʦ ʜʦʟʚʦʣʷʻ ʛʦʚʦʨʠʪʠ ʧʨʦ ʦʙôʻʢʪʠʚʥʽʩʪʴ ʪʘ ʚʜ̔ʚʝʨʪʽʩʪʴ ʦʪʨʠʤʘʥʠʭ 

ʚʽʜʧʦʚʽʜʝʡ.  

ɸʥʢʝʪʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʟ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʪʫʧʝʥʷ ʦʙʽʟʥʘʥʦʩʪʽ 

ʩʪʫʜʝʥʪʽʚ ʟ ʤʦʞʣʠʚʦʩʪʷʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ.  

ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʦʧʠʪʘʥʦ 198 ʩʪʫʜʝʥʪʽʚ ʽ 53 ʚʠʢʣʘʜʘʯʽ 

ʽʥʬʦʨʤʘʪʠʯʥʠʭ ʪʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʜʝʷʢʠʭ ɿɺʆ ʮʝʥʪʨʘʣʴʥʦʛʦ ʪʘ 

ʧʽʚʜʝʥʥʦʛʦ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ (ʬʦʨʤʘ ʽ ʟʤʽʩʪ ʘʥʢʝʪ ʥʘʚʝʜʝʥʦ ʫ ʜʦʜʘʪʢʘʭ ɺ, ɻ). 
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ʈʠʩ. 3.1. ɸʥʢʝʪʫʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ Google Forms 



200 

 

ʈʠʩ. 3.2. ɸʥʢʝʪʫʚʘʥʥʷ ʚʠʢʣʘʜʘʯʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ Google Forms 
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ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʨʝʟʫʣʴʪʘʪʠ ʦʧʠʪʫʚʘʥʥʷ ʚʠʢʣʘʜʘʯʽʚ. 

 

ʈʠʩ. 3.3. ʄʝʪʘ ʚʠʱʦʾ ̔ ʥʬʦʨʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ (ʦʧʠʪʫʚʘʥʥʷ ʚʠʢʣʘʜʘʯʽʚ) 

ʅʘ ʧʠʪʘʥʥʷ çʋ ʯʦʤʫ, ʥʘ ɺʘʰʫ ʜʫʤʢʫ, ʧʦʣʷʛʘʻ ʤʝʪʘ ʚʠʱʦʾ ̔ ʥʬʦʨʤʘʪʠʯʥʦʾ 

ʦʩʚʽʪʠ?è ʚʠʢʣʘʜʘʯʘʤ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʦʟʩʪʘʚʠʪʠ ʟʘ ʚʘʛʦʤʽʩʪʶ (ʚʽʜ 1 ʜʦ 7, 

ʜʝ 1 ï ʥʘʡʤʝʥʰ ʟʥʘʯʫʱʘ, 7 ï ʥʘʡʚʘʞʣʠʚʽʰʘ) ʨʦʣʽ ʚʠʱʦʾ ʽʥʬʦʨʤʘʪʠʚʥʦʾ ʦʩʚʽʪʠ 

(ʨʠʩ. 3.3). ʊʘʢ ʚʠʢʣʘʜʘʯʽ ʥʘʡʚʘʞʣʠʚʽʰʫ ʨʦʣʴ ʚʽʜʚʝʣʠ ʬʦʨʤʫʚʘʥʥ ʁʥʘʫʢʦʚʦʛʦ 

ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʨʽʟʥʠʭ ʧʨʢʣʘʜʥʠʭ ʟʘʜʘʯ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʘ, 

ʜʨʫʛʝ ʤʽʩʮʝ ï ʬʦʨʤʫʚʘʥʥ ʁ ʥʘʫʢʦʚʦʛʦ ʩʚʽʪʦʛʣʷʜʫ, ʪʨʝʪʻ ï ʬʦʨʤʫʚʘʥʥ ʁ

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʫʣʴʪʫʨʠ, ʯʝʪʚʝʨʪʝ ï ʥ̔ʪʝʣʝʢʪʫʘʣʴʥʦʤʫ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ, 

ʧôʷʪʝ ï ʧ̔ ʜʛʦʪʦʚʮ ̔ ʜʦ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʾ, ʰʦʩʪʝ ï ʬʦʨʤʫʚʘʥʥ ʁ

ʟʘʛʘʣʴʥʦʣʶʜʩʴʢʦʾ ʢʫʣʴʪʫʨʠ, ʩʴʦʤʝ ï ʧ̔ ʜʛʦʪʦʚʮ ̔ʜʦ ʞʠʪʪʷ ʚ ʩʫʩʧʽʣʴʩʪʚʽ. ʋ 

ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ ʽʥʪʝʨʚôʶ (ʦʜʥʦʯʘʩʥʦ ʾʭ ʧʨʦʚʝʜʝʥʥʷʤ ʘʥʢʝʪʫʚʘʥʥʷ) 

ʚʠʢʣʘʜʘʯʽ ʤʘʣʠ ʟʤʦʛʫ ʫʪʦʯʥʠʪʠ ʨʦʣʴ ʚʠʱʦʾ ʽʥʬʦʨʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ, ʘ ʩʘʤʝ ʾʾ 

ʟʤʽʩʪʦʚʫ, ʥʘʫʢʦʚʫ ʩʢʣʘʜʦʚʫ, ʘ ʪʘʢʦʞ ʫ ʚʩʝʙʽʯʥʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ 

ʦʩʦʙʠʩʪʦʩʪʽ. 

ɸʥʘʣʽʟʫʶʯʠ ʚʽʜʧʦʚʽʜʽ ʩʪʫʜʝʥʪʽʚ, ʙʘʯʠʤʦ, ʱʦ ʚ ʧʨʽʦʨʠʪʝʪʽ ʫ ʥʠʭ  ̒

ʧ̔ ʜʛʦʪʦʚʢʘ ʜʦ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʾ (ʨʠʩ.3.4).  
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ʈʠʩ. 3.4. ʄʝʪʘ ʚʠʱʦʾ ʽʥʬʦʨʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ (ʦʧʠʪʫʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ) 

ʊʘʢʝ ʙʘʯʝʥʥʷ  ̒ ʟʘʢʦʥʦʤʽʨʥʠʤ, ʘʜʞʝ ʚʦʥʠ ʦʙʨʘʣʠ ʧʨʦʬʝʩʽ,ʁ ʷʢʘ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚʷʟʘʥʘ ʟ ̔ ʥʬʦʨʤʘʪʠʚʥʦʶ ʦʩʚʽʪʦʶ. ʅʘ ʜʨʫʛʝ ʪʘ ʪʨʝʪʻ ʤʽʩʮʝ ʚʦʥʠ 

ʚʽʜʥʦʩʷʪʴ ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʫʣʴʪʫʨʠ ʪʘ ʥ̔ʪʝʣʝʢʪʫʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ 

ʦʩʦʙʠʩʪʦʩʪʽè, ɦ ʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʬʦʨʤʫʻ ʥʘʫʢʦʚʠʡ ʩʚʽʪʦʛʣʷʜ ʪʘ ʥʘʫʢʦʚʠʡ ʧʽʜʭʽʜ 

ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʨʽʟʥʠʭ ʧʨʢʣʘʜʥʠʭ ʟʘʜʘʯ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʘ.  

ʂʦʞʝʥ, ʙʫʜʫʯʠ ʫʯʥʝʤ, ʘ ʟʛʦʜʦʤ ʽ ʩʪʫʜʝʥʪʦʤ, ʩʪʘʚʠʚ ʩʦʙʽ ʭʦʯʘ ʙ ʦʜʠʥ ʨʘʟ 

ʟʘʧʠʪʘʥʥʷ: çʗʢʦʶ ʻ ʨʦʣʴ ʤʘʪʝʤʘʪʠʢʠ ʚ ʽʥʬʦʨʤʘʪʠʚʥʽʡ ʦʩʚʽʪʽ?è ʎʝ ʟʘʧʠʪʘʥʥʷ 

ʙʫʣʦ ʥʘʤʠ ʚʠʦʢʨʝʤʣʝʥʝ, ʘʜʞʝ ʦʩʥʦʚʦʶ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʥʘʤʠ ʩʧʝʮʢʫʨʩʫ ̒  ʩʘʤʝ 

ʤʘʪʝʤʘʪʠʢʘ. ʎʝ ʧʠʪʘʥʥʷ ʤʠ ʧʦʩʪʘʚʠʣʠ ̫ ʢ ʩʪʫʜʝʥʪʘʤ, ʪʘ ̔  ʚʠʢʣʘʜʘʯʘʤ. 

ɸʥʘʣʽʟʫʶʯʠ ʚʽʜʧʦʚʽʜʽ, ʧʦʜʘʥʽ ʥʘ ʨʠʩ. 3.5, ʤʦʞʥʘ ʩʢʘʟʘʪʠ ɦ ʦ ̔  ʩʪʫʜʝʥʪʠ,  ̔

ʚʠʢʣʘʜʘʯʽ ʚʚʘʞʘʶʪʴ, ɦ ʦ ʤʘʪʝʤʘʪʠʢʘ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʨʦʟʚʠʚʘʻ ʣʦʛʽʯʥʝ ʤʠʩʣʝʥʥʷ 

ʪʠʭ, ʭʪʦ ʾʾ ʚʠʚʯʘʻ  ̔  ̒ʥʝʦʙʭʽʜʥʦʶ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ 

ʜʽʷʣʴʥʦʩʪʽ ʬʘʭʽʚʮʽʚ ʟ ʚʠʱʦʶ ʦʩʚʽʪʦʶ. ɺʠʢʣʘʜʘʯʽ ʟʘʫʚʘʞʠʣʠ, ʱʦ ʤʘʪʝʤʘʪʠʢʘ 

ʧʦʛʣʠʙʣʶʻ ʫʷʚʣʝʥʥʷ ʧʨʦ ʦʙʯʠʩʣʶʚʘʣʴʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ. ʈʝʰʪʘ ʜʫʤʦʢ ʜʝʱʦ 

ʨʽʟʥʷʪʴʩʷ, ʘʣʝ ʚ ʮʽʣʦʤʫ ʩʪʫʜʝʥʪʠ ʪʘ ʚʠʢʣʘʜʘʯʽ ʤʘʶʪʴ ʩʭʦʞʽ ʧʦʛʣʷʜʠ ʟ ʧʨʠʚʦʜʫ 

ʮʴʦʛʦ ʧʠʪʘʥʥʷ. 
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ʈʠʩ. 3.5. ʈʦʣʴ ʤʘʪʝʤʘʪʠʢʠ ʚ ʽʥʬʦʨʤʘʪʠʯʥʽʡ ʦʩʚʽʪʽ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʚʦʣʦʜʽʥʥʷ ʥʘʚʠʯʢʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ 

ʟʘʩʦʙʽʚ ʫ ʧʨʦʮʝʩʽ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʟ ʤʘʪʝʤʘʪʠʢʠ, ʟʦʢʨʝʤʘ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʠʪʘʥʥʷ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ 

ʟʘʩʦʙʽʚ ʚ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ. ɿôʷʩʫʚʘʣʦʩʷ, ʱʦ 

ʚʠʢʣʘʜʘʯʽ ʥʝ ʟʘʚʞʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʇɿ ʧʨʠ ʥʘʚʯʘʥʥʽ ʜʠʩʮʠʧʣʽʥ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ (ʱʦ ʟʘʟʥʘʯʠʣʠ ʽ ʩʪʫʜʝʥʪʠ), ʱʦ ʟʫʤʦʚʣʝʥʦ ʙʨʘʢʦʤ ʯʘʩʫ, 

ʚʽʜʚʝʜʝʥʠʤ ʥʘʚʯʘʣʴʥʦʶ ʧʨʦʛʨʘʤʦʶ ʥʘ ʦʧʘʥʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʥʦʾ ʪʝʤʠ. ɸʣʝ ʜʣʷ 

ʚʠʚʯʝʥʥʷ ʜʝʷʢʠʭ ʪʝʤ ʪʘ ʧʝʨʝʚʽʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ MS Excel, Maple, Matlab, Mathcad, Gran. 

ʃʠʰʝ 7% ʚʠʢʣʘʜʘʯʽʚ ʩʪʚʦʨʶʚʘʣʠ ʇɿ ʜʣʷ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʨʦʟʚôʷʟʫʚʘʪʠ 

ʟʘʜʘʯʽ, ʚ ʩʚʦʶ ʯʝʨʛʫ 15% ʩʪʫʜʝʥʪʽʚ ʩʪʚʦʨʶʚʘʣʠ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʜʣʷ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ.  
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ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʻ ʧʽʜʩʪʘʚʠ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʨʦ ʥʝʚʠʧʨʘʚʜʘʥʫ 

ʦʙʤʝʞʝʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʝʥʥʽ 

ʤʘʡʙʫʪʥʽʤʠ ʫʯʠʪʝʣʷʤʠ ʽʥʬʦʨʤʘʪʠʢʠ, ʟʘʩʦʙʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, 

ʇɿ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ̔  ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ. 

ɺʠʢʣʘʜʘʯʽ ʧʨʦʢʦʤʝʥʪʫʚʘʣʠ ʜʦʮʽʣʴʥʽʩʪʴ ʚʚʝʜʝʥʥʷ ʢʫʨʩʫ çʄʘʪʝʤʘʪʠʯʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷè ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ. ɸʥʘʣʽʟʫʶʯʠ ʥʘʜʘʥʽ 

ʚʽʜʧʦʚʽʜʽ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʟʘʛʘʣʴʥʠʡ ʚʠʩʥʦʚʦʢ, ɦ ʦ ʜʘʥʠʡ ʢʫʨʩ ʙʫʜʝ ʜʦʨʝʯʥʠʡ ʜʣʷ 

ʤʘʛʽʩʪʨʽʚ, ʪʘʢ ̫ ʢ ʚʽʥ ʚʠʤʘʛʘʻ ʟʥʘʥʴ ʙʽʣʴʰʦʩʪʽ ʜʠʩʮʠʧʣʽʥ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ, 

ʱʦ ʚʠʚʯʘʶʪʴʩʷ ʧʨʦʪʷʛʦʤ 4 ʨʦʢʽʚ.  

ɸʣʝ ʜʝʷʢʽ ʧʝʜʘʛʦʛʠ ʟʘʟʥʘʯʠʣʠ, ʱʦ ʚʘʨʪʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʝʣʝʤʝʥʪʠ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʫ ʧʨʦʮʝʩ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʥʘ 

ʙʘʢʘʣʘʚʨʩʴʢʦʤʫ ʨʽʚʥʽ. ʊʦʤʫ ʥʘʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ, ʩʝʨʝʜ ʩʪʫʜʝʥʪʽʚ 

ʦʩʚʽʪʥʴʦʛʦ ʩʪʫʧʝʥʷ ʙʘʢʘʣʘʚʨ (ʬʨʘʛʤʝʥʪʘʨʥʦ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʜʝʷʢʠʭ ʪʝʤ ʢʫʨʩʫ 

ʄʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ɺʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʊʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ ʪʘ ʽʥ..) ʪʘ ʜʣʷ 

ʩʪʫʜʝʥʪʽʚ ʦʩʚʽʪʥʴʦʛʦ ʩʪʫʧʝʥʷ ʤʘʛʽʩʪʨ ʰʣʷʭʦʤ ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ ʟʘ ʚʠʙʦʨʦʤ 

çʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè. 

ʅʘ 5 ʢʫʨʩʽ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʤ ʫʯʠʪʝʣʷʤ ʽʥʬʦʨʤʘʪʠʢʠ ʜʦʨʝʯʥʦ ʙʫʜʝ 

ʨʦʟʚôʷʟʫʚʘʪʠ ʟʘʜʘʯʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʧʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʨʽʟʥʦʤʘʥʽʪʥ ̔ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʦʥʣʘʡʥïʩʝʨʚʽʩʠ, ʚʠʢʦʥʫʚʘʪʠ ʚʣʘʩʥʽ ʨʦʟʨʦʙʢʠ 

ʨʽʟʥʠʤʠ ʤʦʚʘʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʧʨʠ ʮʴʦʤʫ ʧʦʨʽʚʥʶʚʘʪʠ ʨʦʟʚôʷʟʢʠ, ʟʥʘʡʜʝʥʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʇɿ, ʘʥʘʣʽʟʫʚʘʪʠ, ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, 

ʦʮʽʥʶʚʘʪʠ ʦʧʪʠʤʘʣʴʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʠʭ ʧʨʦʛʨʘʤʥʠʭ. 

ɺʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ ʫ ʛʘʣʫʟʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʦ ʜʽʷʣʴʥʦʩʪʽ ʚ ʫʤʦʚʘʭ 

ʩʪʨʽʤʢʦʛʦ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʥʝʤʦʞʣʠʚʝ ʙʝʟ ʩʪʚʦʨʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʫʤʦʚ ʫ ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʟʘʢʣʘʜʽ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʟʦʢʨʝʤʘ ̔ ʥʬʦʨʤʘʪʠʟʘʮʽʾ 

ʡ ʢʦʤʧôʶʪʝʨʠʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ̔ ʥʬʦʨʤʘʮʽʡʥʦʾ ʢʫʣʴʪʫʨʠ 

ʚʠʢʣʘʜʘʯʽʚ, ʚʦʣʦʜʽʥʥʷ ʥʠʤʠ ʩʫʯʘʩʥʠʤʠ ʧʝʜʘʛʦʛʽʯʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʷʢʽ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʾʭ ʩʘʤʦʦʩʚʽʪʫ, 

ʩʘʤʦʨʦʟʚʠʪʦʢ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʧʝʨʰʠʡ ʝʪʘʧ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʽʜʪʚʝʨʜʠʚ ʘʢʪʫʘʣʴʥʽʩʪʴ ʥʘʰʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ  ̔ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ 

ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ʇʦʰʫʢʦʚʠʡ ʝʪʘʧ (2015ï2017 ʨʨ.). 

ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʠʚʯʘʣʘʩʷ ʪʘ ʘʥʘʣʽʟʫʚʘʣʘʩʷ 

ʽʥʬʦʨʤʘʪʠʯʥʘ, ʤʘʪʝʤʘʪʠʯʥʘ, ʧʩʠʭʦʣʦʛʦïʧʝʜʘʛʦʛʽʯʥʘ, ʥʘʫʢʦʚʘ ʪʘ ʥʘʚʯʘʣʴʥʦï

ʤʝʪʦʜʠʯʥʘ ʣʽʪʝʨʘʪʫʨʘ, ʧʝʜʘʛʦʛʽʯʥʠʡ ʜʦʩʚʽʜ ʚʠʢʣʘʜʘʯʽʚ, ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʩʫʯʘʩʥʦʛʦ ʥʘʚʯʘʣʴʥʦï

ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʦʾ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʾ 

ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʠ ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʜʣʷ 

ʨʦʟʚôʷʟʘʥʥʷ ʧʠʪʘʥʴ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʡ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʫʣʴʪʫʨʠ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʥʘ ʥʘʣʝʞʥʦʤʫ ʨʽʚʥʽ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ  ̔

ʚʧʨʦʚʘʜʠʪʠ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʫ 

ʤʝʪʦʜʠʯʥʫ ʩʠʩʪʝʤʫ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ɦ ʦ ˇʨʫʥʪʫʶʪʴʩʷ 

ʥʘ ʦʥʦʚʣʝʥʽʡ ʢʦʥʮʝʧʮʽʾ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʪʘ ʽʥʬʦʨʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ, ʷʢʘ 

ʬʦʨʤʫʻʪʴʩʷ ʥʘ ʟʘʩʘʜʘʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʩʪʽ, ʧʨʦʬʝʩʽʡʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ, 

ʥʘʫʢʦʚʦʩʪʽ, ʜʦʩʪʫʧʥʦʩʪʽ, ʰʠʨʦʢʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦï

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

ɺ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʙʫʣʠ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʪʘ ʫʪʦʯʥʝʥʽ 

ʛʽʧʦʪʝʟʘ, ʧʨʦʛʨʘʤʘ ʜʦʩʣʽʜʞʝʥʥʷ i ʧʝʨʝʚʽʨʢʠ ʚʠʩʫʥʫʪʦʾ ʛʽʧʦʪʝʟʠ, ʤʝʪʘ, ʧʨʝʜʤʝʪ, 

ʦʙôʻʢʪ i ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʜʽʡʩʥʝʥʦ ʜʦʙʽʨ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʚʠʚʯʝʥʥʷ ̫ ʢʦʛʦ ʩʧʨʠʷʻ ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʮʝʧʮʽʾ ʧʨʦʬʝʩʽʡʥʦïʧʝʜʘʛʦʛʽʯʥʦʛʦ ʥʘʧʨʷʤʫ 

ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, 

ʚʠʟʥʘʯʝʥʦ ʟʤʽʩʪ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʩʬʦʨʤʦʚʘʥʦ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʦ ʝʬʝʢʪʠʚʥʽ ʤʝʪʦʜʠ, 

ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʬʦʨʤʠ ʪʘ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ.  

ʅʘ ʦʩʥʦʚʽ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʛʘʣʫʟʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 
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ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʜʠʩʪʘʥʮʽʡʥʫ ʧʽʜʪʨʠʤʢʫ ʜʘʥʦʛʦ ʢʫʨʩʫ. 

ʌʦʨʤʫʚʘʣʴʥʠʡ ʝʪʘʧ (2015ï2020 ʨʨ.). 

ʄʝʪʦʶ ʬʦʨʤʫʚʘʣʴʥʦʛʦ ʝʪʘʧʫ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʘ ʧʝʨʝʚʽʨʢʘ 

ʥʘ ʧʨʘʢʪʠʮʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ̔ ʥʬʦʨʤʘʪʠʢʠ. ɼʣʷ ʮʴʦʛʦ 

ʨʦʟʚôʷʟʫʚʘʣʠʩʴ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

¶ ʚʠʧʨʦʙʫʚʘʪʠ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʦʢʨʝʤʽ 

ʢʦʤʧʦʥʝʥʪʠ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ̔ ʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; 

¶ ʚʠʟʥʘʯʠʪʠ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʡ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ 

ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ; 

¶ ʧʝʨʝʚʽʨʠʪʠ ʜʦʮʽʣʴʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʙʨʘʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʟʘʩʦʙʽʚ ʢʦʤʧôʶʪʝʨʥʦʾ 

ʧʽʜʪʨʠʤʢʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʢʫʨʩʫ çʄʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷè; 

¶ ʧʦʨʽʚʥʷʪʠ ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʥʥ ̫ ʩʪʫʜʝʥʪʽʚ: ʜʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʾ 

ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʧʽʩʣʷ 

ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʷ. 

3.2. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ɺ ʘʧʨʦʙʘʮʽʾ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʥʘʚʯʘʣʴʥʦïʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʩʪʚʦʨʝʥʠʭ ʫ 

ʤʝʞʘʭ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ,  ̔ ʜʽʙʨʘʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʙʨʘʣʠ 

ʫʯʘʩʪʴ ʚʠʢʣʘʜʘʯʽ ̔  ʩʪʫʜʝʥʪʠ ʟʘʢʣʘʜʽʚ ʚʠʦɦʾ ʦʩʚʽʪʠ, ʘ ʩʘʤʝ:  

V ɼʨʦʛʦʙʠʮʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɯʚʘʥʘ 

ʌʨʘʥʢʘ;  

V ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ̔ ʤʝʥʽ 

ɺʦʣʦʜʠʤʠʨʘ ɺʠʥʥʠʯʝʥʢʘ;  
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V ɻʣʫʭʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ 

ʆʣʝʢʩʘʥʜʨʘ ɼʦʚʞʝʥʢʘ;  

V ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʂɼʇʋ);  

V ʇʽʚʜʝʥʥʦʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ 

ʂ.ɼ. ʋʰʠʥʩʴʢʦʛʦ. 

ʇʨʦʪʷʛʦʤ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘ ʨʽʟʥʠʭ ʡʦʛʦ ʝʪʘʧʘʭ ʙʫʣʦ ʦʭʦʧʣʝʥʦ ʧʦʥʘʜ 192 

ʩʪʫʜʝʥʪʽʚ ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʘ ̔ ʥʬʦʨʤʘʪʠʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ.  

ɺʠʢʣʘʜʘʯʽ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʷʢʽ ʙʨʘʣʠ ʫʯʘʩʪʴ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʫ ʧʨʦʮʝʩ ̔ ʥʘʚʯʘʥʥʷ ʢʫʨʩʽʚ ʤʘʪʝʤʘʪʠʯʥʦï

ʽʥʬʦʨʤʘʪʠʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʥʘʤʠ ʥʘʚʯʘʣʴʥʦïʤʝʪʦʜʠʯʥʽ ʨʦʟʨʦʙʢʠ 

ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʦʮʽʥʶʚʘʣʠ ʾ ʭ ʝʬʝʢʪʠʚʥʽʩʪ ɹ̔  ʥʘʜʘʚʘʣʠ 

ʨʽʟʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ, ʩʧʨʠʷʣʠ ʫʜʦʩʢʦʥʘʣʝʥʥʶ ʚʽʜʧʦʚʽʜʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ.  

ʌʦʨʤʦʶ ʢʦʥʪʨʦʣʶ ʧʦ ʟʘʚʝʨʰʝʥʥʶ ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ çʄʘʪʝʤʘʪʠʯʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷè ̒  ʟʘʣʽʢ. ʇʽʜ ʯʘʩ ʟʘʣʽʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʝʥʴ ʩʬʦʨʤʦʚʘʥʠʭ ʟʥʘʥʴ, 

ʫʤʽʥʴ ̔  ʥʘʚʠʯʦʢ, ʥʘʙʫʪʠʭ ʧʨʦʪʷʛʦʤ ʦʧʘʥʫʚʘʥʥʷ ʜʘʥʦʛʦ ʢʫʨʩʫ, ʜʣ ̫ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. 

ʈʦʙʦʪʘ ʟ ʚʠʢʣʘʜʘʯʘʤʠ ʪʘ ʩʪʫʜʝʥʪʘʤʠ, ʷʢʽ ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʜʘʣʘ 

ʥʘʤ ʤʦʞʣʠʚʽʩʪʴ ʫʟʘʛʘʣʴʥʠʪʠ ʨʽʚʥʽ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʫ 

ʥʘʚʯʘʣʴʥʽʡ ʜʦʩʣʽʜʥʠʮʴʢʽʡ ʜʽʷʣʴʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ̔ ʥʬʦʨʤʘʪʠʢʠ ʚʠʷʚʣʝʥʽ 

ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʢʫʨʩʫ ʪʘ ʢʫʨʩʫ çʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè ʚ 

ʮʽʣʦʤʫ (ʊʘʙʣ. 3.2). 

ʊʘʙʣʠʮʷ 3.2. 

ʈʽʚʥʽ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ   

ʫ ʧʠʪʘʥʥʷʭ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʈʽʚʝʥʴ ɿʤʽʩʪ ʧʽʜʛʦʪʦʚʢʠ 

ʅʠʟʴʢʠʡ V ʩʪʫʜʝʥʪʠ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʚʠʢʣʘʜʘʯʘ ʧʨʦʚʦʜʷʪʴ ʘʥʘʣʽʟ 
ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʟʘʜʘʯʽ, ʘʥʘʣʽʟ ʜʘʥʠʭ;  

V ʩʪʫʜʝʥʪʠ ʽʟ ʩʬʦʨʤʫʣʴʦʚʘʥʦʾ ʚʠʢʣʘʜʘʯʝʤ ʧʨʦʙʣʝʤʠ 

ʚʠʷʚʣʷʶʪʴ ʦʩʥʦʚʥʽ ʪʝʦʨʝʪʠʯʥʽ ʬʘʢʪʠ, ʧʨʦʝʢʪʫʶʪʴ ʾʾ 
ʨʦʟʚôʷʟʫʚʘʥʥʷ; 
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V ʩʪʫʜʝʥʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʦʟʫʤʦʚʽ ʦʧʝʨʘʮʽʾ: ʘʥʘʣʽʟ, 

ʩʠʥʪʝʟ, ʧʦʨʽʚʥʷʥʥʷ. 

ɼʦʩʪʘʪʥʽʡ V ʩʪʫʜʝʥʪʠ ʩʘʤʦʩʪʽʡʥʦ ʘʥʘʣʽʟʫʶʪʴ ʜʦʩʣʽʜʥʠʮʴʢʫ ʟʘʜʘʯʫ, ʾʾ 
ʫʤʦʚʫ, ʚʠʤʦʛʫ; 

V ʩʪʫʜʝʥʪʠ ʥʘ ʦʩʥʦʚʽ ʩʬʦʨʤʫʣʴʦʚʘʥʦʾ ʧʨʦʙʣʝʤʠ ʨʦʙʣʷʪʴ 
ʩʧʨʦʙʫ ʚʠʩʫʥʫʪʠ ʨʽʟʥʽ ʧʨʠʧʫʱʝʥʥʷ, ʱʦʜʦ ʾʾ ʚʠʨʽʰʝʥʥʷ; 

V ʩʪʫʜʝʥʪʠ ʟ ʜʦʧʦʤʦʛʦʶ ʚʠʢʣʘʜʘʯʘ ʙʫʜʫʶʪʴ ʤʘʪʝʤʘʪʠʯʥʫ 
ʤʦʜʝʣʴ ʟʘʜʘʯʽ, ʨʦʟʚôʷʟʫʶʪʴ ʾʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʘ, 

ʧʝʨʝʚʽʨʷʶʪʴ ʪʘ ʘʥʘʣʽʟʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ;  
V ʩʪʫʜʝʥʪʠ ʧʨʦʚʦʜʷʪʴ ʘʥʘʣʦʛʽʾ, ʨʦʙʣʷʪʴ ʫʟʘʛʘʣʴʥʝʥʥʷ. 

ʉʝʨʝʜʥʽʡ V ʩʪʫʜʝʥʪʠ ʩʘʤʦʩʪʽʡʥʦ ʘʥʘʣʽʟʫʶʪʴ ʜʦʩʣʽʜʥʠʮʴʢʫ ʟʘʜʘʯʫ;  

V ʩʪʫʜʝʥʪʠ ʩʠʩʪʝʤʘʪʠʟʫʶʪʴ ʤʝʪʦʜʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ, ʚʽʜʦʤʽ 
ʨʘʥʽʰʝ, ʜʣʷ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʝʪʦʜʫ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʟʘʜʘʯʽ.  
V ʩʪʫʜʝʥʪʠ ʯʘʩʪʢʦʚʦ ʩʘʤʦʩʪʽʡʥʦ ʧʨʦʚʦʜʷʪʴ ʨʦʟʚôʷʟʫʚʘʥʥʷ 
ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʟʘʜʘʯʽ;  

V ʩʪʫʜʝʥʪʠ ʩʘʤʦʩʪʽʡʥʦ ʟʜʽʡʩʥʶʶʪʴ ʘʥʘʣʽʟ ʨʦʟʚôʷʟʢʫ, 

ʧʝʨʝʚʽʨʢʫ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  

ɺʠʩʦʢʠʡ V ʩʪʫʜʝʥʪʠ ʩʘʤʦʩʪʽʡʥʦ ʟʜʽʡʩʥʶʶʪʴ ʪʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ 
ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʟʘʜʘʯʽ,  

V ʩʪʫʜʝʥʪʠ ʩʘʤʦʩʪʽʡʥʦ ʬʦʨʤʫʣʶʶʪʴ ʧʨʦʙʣʝʤʫ, ʚʠʩʫʚʘʶʪʴ 
ʛʽʧʦʪʝʟʠ ʱʦʜʦ ʾʾ ʚʠʨʽʰʝʥʥʷ; 

V ʩʪʫʜʝʥʪʠ ʙʫʜʫʶʪʴ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʝʡ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʟʘʜʘʯʽ; 
V ʩʪʫʜʝʥʪʠ ʚʠʢʦʥʫʶʪʴ ʧʝʨʝʚʽʨʢʫ ʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ; 
V ʩʪʫʜʝʥʪʠ ʚʩʽ ʨʦʟʫʤʦʚʽ ʦʧʝʨʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʨʘʮʽʦʥʘʣʴʥʦ. 

ʆʮʽʥʶʚʘʥʥʷ ʟʘʣʽʢʫ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʨʝʡʪʠʥʛʦʚʦʶ ʩʠʩʪʝʤʦʶ ECTS. 

- 90ï100 ʙʘʣʽʚ (ʦʮʽʥʢʘ ï çʚʽʜʤʽʥʥʦè, çɸè). ʉʪʫʜʝʥʪ ʯʽʪʢʦ  ̔ʚʽʣʴʥʦ 

ʚʦʣʦʜʽʻ ʪʝʨʤʽʥʦʣʦʛʽʻʶ, ʥʘʜʘʻ ʣʦʛʽʯʥʽ, ʦʙˇʨʫʥʪʦʚʘʥʽ ʚʽʜʧʦʚʽʜʽ ʥʘ ʪʝʦʨʝʪʠʯʥʽ 

ʧʠʪʘʥʥʷ, ʚʤʽʻ ʚʠʟʥʘʯʘʪʠ ʛʦʣʦʚʥʝ ʫ ʚʠʚʯʝʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʢʫʨʩʫ, ʛʨʘʤʦʪʥʦ, 

ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʥʫʻ ʣʘʙʦʨʘʪʦʨʥʽ ʟʘʚʜʘʥʥʷ. ʈʦʙʦʪʠ ʚʠʢʦʥʫʻ ʦʭʘʡʥʦ, ʙʝʟ 

ʟʤʽʩʪʦʚʥʠʭ ʧʦʤʠʣʦʢ. ɼʦʧʫʩʢʘʻ, ʥʝʚʝʣʠʢʫ ʥʝʪʦʯʥʽʩʪʴ ʫ ʢʦʞʥʦʤʫ ʟʘʚʜʘʥʥʽ, ɦ ʦ ʚ 

ʩʚʦʶ ʯʝʨʛʫ, ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ ʚ ʮʽʣʦʤʫ; 

- 70ï89 ʙʘʣʽʚ (ʦʮʽʥʢʘ ï çʜʦʙʨʝè, çɺè, çʉè). ʉʪʫʜʝʥʪ ʯʽʪʢʦ  ̔ʚʽʣʴʥʦ 

ʚʦʣʦʜʽʻ ʪʝʨʤʽʥʦʣʦʛʽʻʶ, ʛʨʘʤʦʪʥʦ, ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʥʫ ̒ʣʘʙʦʨʘʪʦʨʥʽ ʟʘʚʜʘʥʥʷ. 

ʈʦʙʦʪʫ ʚʠʢʦʥʫ ̒ʦʭʘʡʥʦ, ʘʣʝ ʤʦʞʣʠʚʽ ʜʝʢʽʣʴʢʘ ʧʦʤʠʣʦʢ, ɦ ʦ ʩʫʪʪʻʚʦ ʥʝ ʚʧʣʠʚʘʻ 

ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ ʚ ʮʽʣʦʤʫ; 
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- 60ï69 ʙʘʣʽʚ (ʦʮʽʥʢʘ ï çʟʘʜʦʚʽʣʴʥʦè, çDè, çEè). ʉʪʫʜʝʥʪ ʥʝ ʟʘʚʞʜʠ 

ʯʽʪʢʦ ʚʦʣʦʜʽʻ ʪʝʨʤʽʥʦʣʦʛʽʻʶ, ʜʦʧʫʩʢʘʻ ʟʤʽʰʫʚʘʥʥʷ ʧʦʥʷʪʴ, ʥʝ ʟʦʚʩʽʤ ʧʨʘʚʠʣʴʥʦ 

ʚʠʢʦʥʫʻ ʣʘʙʦʨʘʪʦʨʥʽ ʟʘʚʜʘʥʥʷ. ɼʦʧʫʩʢʘʻʪʴʩʷ ʪʨʠ ̔  ʙʽʣʴʰʝ ʥʝʩʫʪʪʻʚʠʭ ʧʦʤʠʣʦʢ; 

- 1ï59 ʙʘʣʽʚ (ʦʮʽʥʢʘ ï çʥʝʟʘʜʦʚʽʣʴʥʦè, çFè, çFXè). ʉʪʫʜʝʥʪ ʚʠʢʦʥʫʻ 

ʟʘʚʜʘʥʥʷ ʥʝ ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ. ɼʦʧʫʩʢʘʻ ʛʨʫʙʽ ʧʦʤʠʣʢʠ ʚ ʨʦʙʦʪʽ, ʥʝ ʚʦʣʦʜʽʻ 

ʩʧʝʮʽʘʣʴʥʦʶ ʪʝʨʤʽʥʦʣʦʛʽʻʶ. ɺʽʜʧʦʚʽʜʽ ʦʮʽʥʶʶʪʴʩʷ ʷʢ ʪʘʢʽ, ʱʦ ʦʬʦʨʤʣʝʥʽ 

ʥʝʛʨʘʤʦʪʥʦ, ʥʝʜʙʘʣʦ, ʟ ʧʦʤʠʣʢʘʤʠ. 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʣʦʥʛʽʪʶʜʥʠʡ ʤʝʪʦʜ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ɸʥʘʥʴʻʚʠʤ ɹ.ɻ. [11], ʱʦ  ̒ʪʨʠʚʘʣʠʤ  ̔

ʩʠʩʪʝʤʘʪʠʯʥʠʤ ʚʠʚʯʝʥʥʷʤ ʦʜʥʦʛʦ  ̔ʪʦʛʦ ʞ ʦʙ'ʻʢʪʘ (ʛʨʫʧʠ ʩʪʫʜʝʥʪʽʚ). ɼʘʥʠʡ 

ʤʝʪʦʜ ʧʝʨʝʜʙʘʯʘʻ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʨʦʮʝʩʦʤ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʦʧʠʨʘʶʯʠʩʴ 

ʥʘ ʟʘʚʯʘʩʥʦ ʩʢʣʘʜʝʥʫ ʧʨʦʛʨʘʤʫ, ʜʽʙʨʘʥʫ ʩʠʩʪʝʤʫ ʢʦʤʧʣʝʢʩʥʠʭ ʟʘʚʜʘʥʴ  ̔

ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʟʤʽʥʠ ʫ ʩʪʫʜʝʥʪʽʚ ʧʽʜ ʯʘʩ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ, ʨʦʟʚôʷʟʫʚʘʥʥʽ 

ʟʘʜʘʯ, ʣʦʛʽʯʥʦʛʦ ʪʘ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʨʦʙʠʪʠ ʧʨʦʛʥʦʟʠ ʡʦʛʦ 

ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ.  

ʅʘ ʧʦʯʘʪʦʢ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʠ ʟʘʣʫʯʝʥʽ ʩʪʫʜʝʥʪʠ ʨʽʟʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ. 

ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʮʝ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 3.3. 

ʊʘʙʣʠʮʷ 3.3 

ʂʦʥʪʠʥʛʝʥʪ ʟʘʣʫʯʝʥʠʭ ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʫʜʝʥʪʽʚ 

ɿɺʆ ʉʧʝʮʽʘʣʴʥʦʩʪʽ / ʢʚʘʣʽʬʽʢʘʮʽʾ 

ʇʽʚʜʝʥʥʦʫʢʨʘʾʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ 
ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ʂ.ɼ. ʋʰʠʥʩʴʢʦʛʦ 

ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ʄʘʪʝʤʘʪʠʢʘ) 

ɻʣʫʭʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 
ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤ. ʆʣʝʢʩʘʥʜʨʘ ɼʦʚʞʝʥʢʘ 

çɺʯʠʪʝʣʴ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʬʦʨʤʘʪʠʢʠè, 
çɺʯʠʪʝʣʴ ʬʽʟʠʢʠ ʪʘ ʽʥʬʦʨʤʘʪʠʢʠè 

ʂʨʠʚʦʨʽʟʴʢʠʡ ʜʝʨʞʘʚʥʠʡ 
ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʉʪʫʜʝʥʪʠ ʬʽʟʠʢʦïʤʘʪʝʤʘʪʠʯʥʦʛʦ ʪʘ 
ʧʨʠʨʦʜʥʠʯʦʛʦ ʬʘʢʫʣʴʪʝʪʽʚ 

ɼʨʦʛʦʙʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ 
ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 
ɯʚʘʥʘ ʌʨʘʥʢʘ 

ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ʄʘʪʝʤʘʪʠʢʘ), ʉʝʨʝʜʥʷ 
ʦʩʚʽʪʘ (ʌʽʟʠʢʘ), ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ 
(ɯʥʬʦʨʤʘʪʠʢʘ) 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ 
ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ 
ɺʠʥʥʠʯʝʥʢʘ 

ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ʄʘʪʝʤʘʪʠʢʘ), ʆʩʚʽʪʥʷ 
ʧʨʦʛʨʘʤʘ: ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ʄʘʪʝʤʘʪʠʢʘ, 

ɯʥʬʦʨʤʘʪʠʢʘ, ɽʢʦʥʦʤʽʢʘ) 
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ʉʪʫʜʝʥʪʘʤïʫʯʘʩʥʠʢʘʤ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʡʪʠ ʚʭʽʜʥʝ 

ʪʝʩʪʫʚʘʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʟʥʘʥʴ ʟ ʬʘʭʦʚʠʭ ʜʠʩʮʠʧʣʽʥ, ʷʢʽ ʧʝʨʝʜʫʶʪʴ 

ʚʠʚʯʝʥʥʶ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ɼʦʜʘʪʦʢ ɼ). ɺʩʴʦʛʦ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ 

ʚʟʷʣʦ ʫʯʘʩʪʴ 192 ʨʝʩʧʦʥʜʝʥʪʠ.  

ʊʝʩʪ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʫʩʽʭ ʚʠʤʦʛ, ʩʬʦʨʤʫʣʴʦʚʘʥʠʭ 

ʂʫʭʘʨ ʃ.ʆ. ʚ ʨʦʙʦʪʽ [186]. ʆʧʠʰʝʤʦ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʝʩʪʫ, ʷʢʽ 

ʙʫʣʠ ʥʘʤʠ ʨʝʘʣʽʟʦʚʘʥʽ. 

1 ʝʪʘʧ. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʤʝʪʫ ʪʝʩʪʫʚʘʥʥʷ (ʚʠʟʥʘʯʝʥʥʷ 

ʨʽʚʥʷ ʟʥʘʥʴ ʟ ʬʘʭʦʚʠʭ ʜʠʩʮʠʧʣʽʥ, ʷʢʽ ʧʝʨʝʜʫʶʪʴ ʚʠʚʯʝʥʥʶ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ); 

2 ʝʪʘʧ. ʈʦʟʨʦʙʣʝʥʦ ʧʣʘʥ ʪʝʩʪʫ ʟʛʽʜʥʦ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚôʷʟʢʽʚ 

ʊʘʙʣʠʮʷ 3.4. 

ʇʣʘʥ ʪʝʩʪʫ ʜʣʷ ʚʭʽʜʥʦʛʦ ʢʦʥʪʨʦʣʶ 

 ʈʦʟʧʦʜʽʣ ʟʘʚʜʘʥʴ ʟʘ 
ʢʦʛʥʽʪʠʚʥʠʤ ʨʽʚʥʝʤ 
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çʄʘʪʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟè 1 1  1  3 

çɸʣʛʝʙʨʘ ʪʘ ʛʝʦʤʝʪʨʽʷè 1  1  1 3 

çʊʝʦʨʽʷ ʡʤʦʚʽʨʥʦʩʪʝʡ ʪʘ ʤʘʪʝʤʘʪʠʯʥʘ ʩʪʘʪʠʩʪʠʢʘè 1 1 1   3 

çɼʠʩʢʨʝʪʥʘ ʤʘʪʝʤʘʪʠʢʘè 1 1 1   3 

çʏʠʩʝʣʴʥʽ ʤʝʪʦʜʠè 1  1  1 3 

çʇʨʦʝʢʪʠʚʥʘ ʛʝʦʤʝʪʨʽʷ ʽ ʤʝʪʦʜʠ ʟʦʙʨʘʞʝʥʥʷè 1  1 1  3 

çʄʘʪʝʤʘʪʠʯʥʘ ʣʦʛʽʢʘ ʽ ʪʝʦʨʽʷ ʘʣʛʦʨʠʪʤʽʚè 1 1  1  3 

çʇʨʦʛʨʘʤʫʚʘʥʥʷè  1 1  1 3 

ɺʩʴʦʛʦ 7 5 6 3 3 24 

3 ʝʪʘʧ. ʈʦʟʨʦʙʣʝʥʦ ʪʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ ʨʽʟʥʠʭ ʢʦʛʥʽʪʠʚʥʠʭ ʨʽʚʥʽʚ, ʱʦ ʜʘʣʠ 

ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ ʟʘʣʠʰʢʦʚʽ ʟʥʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʟ ʬʘʭʦʚʠʭ ʜʠʩʮʠʧʣʽʥ, ʷʢʽ 

ʧʝʨʝʜʫʶʪʴ ʚʠʚʯʝʥʥʶ ʜʠʩʮʠʧʣʽʥʠ çʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè (ʧ.1.4). 

ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜʠ ʜʝʷʢʠʭ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ. 
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çʄʘʪʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟè 

ɺʢʘʞʽʪʴ ʚʽʨʥʝ ʪʚʝʨʜʞʝʥʥʷ:  

ʌʫʥʢʮʽʷ  ώ
ὼȟ ̐ ̑ ̉ὼ πȟ
ὼ ρȟ ̐ ̑ ̉ὼ πȢ

 

A. ʥʝʧʝʨʝʨʚʥʘ ʧʨʠ ʙʫʜʴï̫ ʢʠʭ ʟʥʘʯʝʥʥʷʭ Ø ; 

B. ʤʘʻ ʫʩʫʚʥʠʡ ʨʦʟʨʠʚ ʚ ʪʦʯʮʽ Ø π; 

C. ʤʘʻ ʨʦʟʨʠʚ ʧʝʨʰʦʛʦ ʨʦʜʫ ʚ ʪʦʯʮʽ Ø π; 

D. ʤʘʻ ʨʦʟʨʠʚ ʜʨʫʛʦʛʦ ʨʦʜʫ ʚ ʪʦʯʮʽ Ø π. 

çɸʣʛʝʙʨʘ ʪʘ ʛʝʦʤʝʪʨʽʷè 

ɺʢʘʞʽʪʴ ʤʘʪʨʠʮʶ, ʦʙʝʨʥʝʥʫ ʜʦ ʤʘʪʨʠʮʽ ̱
σ  ρ
τ  σ

 

A. ˍ
ρ  π
π  ρ

 

B. ˍ
σ ρ
τ    σ

 

C. ˍ
σ ρ
τ    σ

 

D. ʦʙʝʨʥʝʥʦʾ ʤʘʪʨʠʮʽ ʥʝ ʽʩʥʫʻ. 

çʊʝʦʨʽʷ ʡʤʦʚʽʨʥʦʩʪʝʡ ʪʘ ʤʘʪʝʤʘʪʠʯʥʘ ʩʪʘʪʠʩʪʠʢʘè 

ʇ̔ ʜʧʨʠʻʤʩʪʚʦ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚʠʧʫʩʢʘʻ 20% ʧʨʦʜʫʢʮʽʾ ʚʠʱʦʛʦ ʩʦʨʪʫ ʽ 70% 

ʧʨʦʜʫʢʮʽʾ ʧʝʨʰʦʛʦ ʩʦʨʪʫ. ɿʥʘʡʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʈ ʪʦʛʦ, ʱʦ ʚʠʧʘʜʢʦʚʦ ʚʟʷʪʠʡ ʚʠʨʽʙ 

ʮʴʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʙʫʜʝ ʚʠʱʦʛʦ ʘʙʦ ʧʝʨʰʦʛʦ ʩʦʨʪʫ. ʋ ʚʽʜʧʦʚʽʜʴ ʟʘʧʠʩʘʪʠ ʯʠʩʣʦ 

30 ʈ. 

ɺʽʜʧʦʚʽʜʴ __________________ 

çʄʘʪʝʤʘʪʠʯʥʘ ʣʦʛʽʢʘ ʽ ʪʝʦʨʽʷ ʘʣʛʦʨʠʪʤʽʚè 

ʋ ʩʢʣʘʜʥʦʤʫ ʚʠʩʣʦʚʣʶʚʘʥʥʽ çɯʚʘʥʦʚ ʩʪʘʨʰʠʡ ʇʝʪʨʦʚʘ ʘʙʦ ʚʦʥʠ 

ʦʜʥʦʣʽʪʢʠè ʧʨʦʩʪʽ ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʟ'ʻʜʥʘʥʽ ʦʧʝʨʘʮʽʻʶ 

A. ʽʤʧʣʽʢʘʮʽʾ 

B. ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ 

C. ʢʦʥ'ʶʥʢʮʽʾ 

D. ʜʠʟ'ʶʥʢʮʽʾ 
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çɼʠʩʢʨʝʪʥʘ ʤʘʪʝʤʘʪʠʢʘè 

ɺʢʘʞʽʪʴ, ʷʢʠʡ ʟ ʛʨʘʬʽʚ ʚʽʜʧʦʚʽʜʘʻ ʥʘʚʝʜʝʥʽʡ ʤʘʪʨʠʮʽ ʩʫʤʽʞʥʦʩʪʽ 

 

 

A. 1 

B. 2 

C. 3 

D. 4 

çʏʠʩʝʣʴʥʽ ʤʝʪʦʜʠè 

ɺʢʘʞʽʪʴ, ʱʦ ʟʘ ʤʝʪʦʜ ʧʨʝʜʩʪʘʚʣʝʥʦ ʛʨʘʬʽʯʥʦ ʥʘ ʟʦʙʨʘʞʝʥʥ ̔ 

A. ʧʦʜʽʣʫ ʥʘʚʧʽʣ 

B. ʜʦʪʠʯʥʠʭ 

C. ʭʦʨʜ 

D. ʢʦʤʙʽʥʦʚʘʥʠʡ ʤʝʪʦʜ 
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 çʇʨʦʝʢʪʠʚʥʘ ʛʝʦʤʝʪʨʽʷ ʽ ʤʝʪʦʜʠ ʟʦʙʨʘʞʝʥʥʷè 

ɺʢʘʞʽʪʴ, ʜʝ ʟʥʘʭʦʜʷʪʴʩʷ ʥʦʩʽʾ ʪʚʽʨʥʠʭ ʧʨʦʝʢʪʠʚʥʠʭ ʨʷʜʽʚ ɯïʛʦ ʧʦʨʷʜʢʫ? 

A. ʟʥʘʭʦʜʷʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʢʨʠʚʦʾ ɯɯïʛʦ ʧʦʨʷʜʢʫ; 

B. ʻ ʥʝʚʣʘʩʥʠʤʠ; 

C. ʻ ʣʽʥʽʷʤʠ ʩʠʤʝʪʨʽʾ ʜʦ ʢʨʠʚʦʾ ɯɯïʛʦ ʧʦʨʷʜʢʫ; 

D. ʥʘʣʝʞʘʪʴ ʜʦ ʧʨʷʤʠʭ ʧʫʯʢʘ ɯɯïʛʦ ʧʦʨʷʜʢʫ. 

çʇʨʦʛʨʘʤʫʚʘʥʥʷè 

ɺʢʘʞʽʪʴ, ʱʦ ʙʫʜʝ ʨʝʟʫʣʴʪʘʪʦʤ ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʠ? 

 

A. 01248 

B. 101018 

C. 12345 

D. 01010 

E. 1010 

4 ʝʪʘʧ. ʇʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ. 

ʑʦʙ ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫʚʘʥʷ ʙʫʣʠ ʜʦʩʪʦʚʽʨʥʠʤʠ, ʥʘʜʽʡʥʠʤʠ ʪʘ ʚʘʣʽʜʥʠʤʠ 

ʥʝʦʙʭʽʜʥʦ ʤʘʢʩʠʤʘʣʴʥʦ ʩʪʘʥʜʘʨʪʠʟʫʚʘʪʠ ʫʤʦʚʠ ʡʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ 

ʨʝʟʫʣʴʪʘʪʽʚ. ʉʪʘʥʜʘʨʪʠʟʘʮʽʷ ʫʤʦʚ ʪʝʩʪʫʚʘʥʥʷ ʟʤʦʞʥʘ ʟʘʙʝʟʧʝʯʠʪʠ, 

ʜʦʪʨʠʤʫʶʯʠʩʴ ʪʘʢʠʭ ʫʤʦʚ:  
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V ʉʪʘʥʜʘʨʪʠʟʘʮʽʷ ʧʨʦʮʝʩʫ ʚʠʤʽʨʶʚʘʥʥʷ. (ʜʦʪʨʠʤʘʥʥ ̫ʦʜʥʘʢʦʚʠʭ ʫʤʦʚ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʤʦʞʥʘ ʧʦʨʽʚʥʶʚʘʪʠ ʤʽʞ ʩʦʙʦʶ 

(ʩʧʽʚʩʪʘʚʣʷʪʠ)); 

V ʆʙ'ʻʢʪʠʚʥʽʩʪ ɹʦʧʨʘʮʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ (ʬʽʢʩʘʮʽʷ, ʥʘʢʦʧʠʯʝʥʥʷ, ʘʥʘʣʽʟ 

ʪʘ ʟʙʝʨʝʞʝʥʥʷ); 

V ʆʙ'ʻʢʪʠʚʥʽʩʪ ɹʚ ̔ʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ (ʦʜʥʘʢʦʚʘ ʽʥʪʝʨʧʨʝʪʘʮʽ ̫ 

ʦʜʥʠʭ ʽ ʪʠʭ ʞʝ ʨʝʟʫʣʴʪʘʪʽʚ ʨʽʟʥʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ) [186]. 

5 ʝʪʘʧ. ʆʮʽʥʶʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ. 

ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

1) ʌʦʨʤʫʚʘʥʥʷ ʪʘʙʣʠʮʽ, ʷʢʘ ʤʽʩʪʠʪʴ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ;  

2) ʐʢʘʣʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ; 

3) ʌʦʨʤʫʣʶʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ. 

ɸʥʘʣʽʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫʚʘʥʥʷ ʤʦʞʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʣʘʩʠʯʥʦʾ 

ʪʝʦʨʽʾ (Clasical Test Theory) ʘʙʦ ʩʫʯʘʩʥʦʾ ʪʝʦʨʽʾ ʪʝʩʪʽʚ (Item Response Theory). 

ɺ ʷʢʦʩʪʽ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʦʧʨʘʮʶʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ 

ʪʝʩʪʫʚʘʥʥʷ ʟʘ ʢʣʘʩʠʯʥʦʶ ʪʝʦʨʽʻʶ ʪʝʩʪʽʚ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ MS Excel. 

ʇʝʨʝʚʘʛʦʶ ʢʣʘʩʠʯʥʦʾ ʪʝʦʨʽʾ ʪʝʩʪʽʚ ʻ ʜʦʩʪʫʧʥʽʩʪʴ ʽ ʧʨʦʩʪʦʪʘ ʦʙʯʠʩʣʝʥʴ, 

ʥʘʦʯʥʽʩʪʴ ʚ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɺ ʤʝʞʝʭ ʢʣʘʩʠʯʥʦʾ ʪʝʦʨʽʾ ʚʠʟʥʘʯʘʶʪʴ ʚʠʜ ʨʦʟʧʦʜʽʣʫ ʨʝʟʫʣʴʪʘʪʽʚ 

ʪʝʩʪʫʚʘʥʥʷ, ʥʦʨʤʘʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ (ʘʩʠʤʝʪʨʽʷ, ʐʘʧʽʨʦ-

ɺʽʣʢʘ, ʢʨʠʪʝʨʽʡ …, ʦʙʯʠʩʣʶʶʪʴ ʩʢʣʘʜʥʽʩʪʴ, ʜʠʩʢʨʠʤʽʥʘʪʠʚʥʽʩʪʴ, ʦʙʯʠʩʣʶʶʪʴ 

ʧʦʢʘʟʥʠʢʠ ʥʘʜʽʡʥʦʩʪʽ, ʚʘʣʽʜʥʦʩʪʽ [186]. 

ɼʣʷ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ ʟʘʩʦʙʘʤʠ ʩʫʯʘʩʥʦʾ ʪʝʦʨʽʾ ʪʝʩʪʽʚ 

ʥʝʦʙʭʽʜʥʽ ʩʧʝʮʽʘʣʴʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʥʘʧʨʠʢʣʘʜ, TiaPlus [237], WinSteps 

[234].  

ɸʥʘʣʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʦʨʽʾ IRT ʦʧʠʩʘʥʝ ʥʘʤʠ ʚ ʨʦʙʦʪʘʭ çɺʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʦʨʽʾ ʪʝʩʪʫʚʘʥʥʷïIRT ʚ ʘʜʘʧʪʠʚʥʦʤʫ ʪʝʩʪʫʚʘʥʥʽè [102] ʪʘ çɼʝʷʢʽ ʘʩʧʝʢʪʠ 

ʢʦʤʧôʶʪʝʨʥʦïʘʜʘʧʪʠʚʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʟ ʽʥʬʦʨʤʘʪʠʢʠè [101]. 

ʊʝʩʪʫʚʘʥʥʷ ʤʠ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʩʪʝʤʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ MOODLE ʨʠʩ.3.6. ʊʝʩʪ ʙʫʣʦ ʚʚʝʜʝʥʦ ʜʦ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʫʨʩʫ, 
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ʨʦʟʨʦʙʣʝʥʦʛʦ ʚ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

 

ʈʠʩ. 3.6. ʌʨʘʛʤʝʥʪ  ʚʭʽʜʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʟ  ʢʫʨʩʫ çʄʪʘʪʝʤʘʪʠʯʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷè ʚ ʩʠʩʪʝʤʽ moodle 
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ɺ ʩʠʩʪʝʤʽ Moodle ʻ ʜʦʩʪʫʧʥʠʡ ʤʦʜʫʣʴ ʉʪʘʪʠʩʪʠʢʘ, ʚ ʷʢʦʤʫ ʧʽʩʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʤʦʞʥʘ ʧʝʨʝʛʣʷʥʫʪʠ ʥʝ ʣʠʰʝ ʨʝʟʫʣʴʪʘʪʠ 

ʪʝʩʪʫʚʘʥʷ ʪʘ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʪʝʩʪʫ, ʘ ʡ ʩʪʘʪʠʩʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʪʝʩʪʦʚʦʛʦ 

ʟʘʚʜʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʤʦʞʥʘ ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ  

ʟʘʚʜʘʥʥʷ, ʚʠʙʨʘʢʦʚʫʚʘʪʠ ʥʝʷʢʽʩʥʽ [138]. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʭʽʜʥʦʛʦ ʢʦʥʪʨʦʣʶ ʤʠ ʟʨʦʙʠʣʠ ʪʘʢʠʡ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʩʪʫʜʝʥʪʠ, ʷʢʽ ʚʩʪʫʧʘʣʠ ʜʦ ʤʘʛʽʩʪʨʘʪʫʨʠ ʦʜʨʘʟʫ ʧʽʩʣʷ ʥʘʚʯʘʥʥʷ ʚ ʙʘʢʘʣʘʚʨʘʪʽ, ʪʘʢ 

ʽ ʩʪʫʜʝʥʪʠ, ʷʢʽ ʟʜʦʙʫʚʘʶʪʴ 2 ʚʠʱʫ ʦʩʚʽʪʫ, ʘʙʦ ʚʩʪʫʧʠʣʠ ʧʽʩʣʷ ʧʝʨʝʨʚʠ ʚ ʥʘʚʯʘʥʥʽ 

ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ ʟʘʣʠʰʢʦʚʽ ʟʥʘʥʥʷ ʟ ʬʘʭʦʚʠʭ ʜʠʩʮʠʧʣʽʥ, ʪʦʙʪʦ ʚʽʜʤʽʥʥʦʩʪʽ ʥʝ 

ʟʥʘʯʥʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʥʘʤ ʧʨʦʚʦʜʠʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʨʝʜ ʮʠʭ 

ʩʪʫʜʝʥʪʽʚ. 

ʊʦʤʫ ʧʽʩʣʷ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʚʭʽʜʥʦʛʦ ʢʦʥʪʨʦʣʶ ʩʪʫʜʝʥʪʘʤ ʙʫʣʘ 

ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʘ ʤʝʪʦʜʠʯʥʘ ʩʠʩʪʝʤʘ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ.  

ʇʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ çʄʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷè ʩʪʫʜʝʥʪʠ 

ʩʫʤʣʽʥʥʦ ʧʨʘʮʶʚʘʣʠ ʥʘʜ ʚʠʢʦʥʘʥʥʷʤ ʟʘʚʜʘʥʴ, ʯʠʤ ʧʦʢʘʟʫʚʘʣʠ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ 

ʜʦ ʩʠʩʪʝʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ.  

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʩʪʫʜʝʥʪʽʚ ʥʘʤʠ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ 

ʢʨʠʪʝʨʽʾ (ʧ. 2.2.1) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʟʥʘʥʴ, ʫʤʽʥʴ ɦ ʦʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʪʝʩʪʦʚʦʛʦ ʢʦʥʪʨʦʣʶ, ʱʦ ʧʨʦʚʦʜʠʚʩ ̫ʧʦ ʟʘʚʝʨʰʝʥʥʶ 

ʚʠʚʯʝʥʥ ̫ ʢʦʞʥʦʛʦ ʟʤʽʩʪʦʚʦʛʦ ʤʦʜʫʣʷ ʈʠʩ.3.7, ʈʠʩ.3.8. (ɼʦʜʘʪʦʢ ɽ, ɭ), 

ʦʮʽʥʶʚʘʥʥʷ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʪʘ ʦʧʠʪʫʚʘʥʴ  ʚ ʤʝʞʘʭ ʧʨʦʚʝʜʝʥʥʷ 

ʙʝʩʽʜ ʪʘ ʜʽʘʣʦʛʽʚ ʟʽ ʩʪʫʜʝʥʪʘʤʠ, ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʨʽʚʥʽ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʾʭ 

ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (ʨʠʩ. 3.9). 

ʆʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʜʦʩʷʛʥʝʥʴ ʩʪʫʜʝʥʪʽʚ ʟ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʽʜʙʫʚʘʣʦʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʦʚʦʛʦ ʢʦʥʪʨʦʣʶ. 
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ɹʫʣʦ ʚʠʟʥʘʯʝʥʦ ʨʽʚʥʽ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʩʪʫʜʝʥʪʽʚ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ 

ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʧʽʩʣʷ ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʷ (ʊʘʙʣ. 3.5). 

 

 

ʈʠʩ. 3.7. ʌʨʘʛʤʝʥʪ  ʪʝʩʪʫ ʤʦʜʫʣʴʥʦʛʦ ʢʦʥʪʨʦʣ ʁ̄ 1  ʢʫʨʩʫ çʄʪʘʪʝʤʘʪʠʯʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷè ʚ ʩʠʩʪʝʤʽ moodle 
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ʈʠʩ. 3.8. ʌʨʘʛʤʝʥʪ  ʪʝʩʪʫ ʤʦʜʫʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ ̄ 2  ʢʫʨʩʫ çʄʪʘʪʝʤʘʪʠʯʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷè ʚ ʩʠʩʪʝʤʽ moodle 
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ʈʠʩ. 3.9. ʈʽʚʥʽ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʩʪʫʜʝʥʪʽʚ  

 

ʊʘʙʣʠʮʷ 3.5.  

ʈʽʚʥʽ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʩʪʫʜʝʥʪʽʚ ʥʘ ʧʦʯʘʪʢʫ ʪʘ ʚ 
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ʇʝʜʘʛʦʛʽʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʟʜʽʡʩʥʶʚʘʚʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʨʦʙʣʝʥʦʛʦ ʚ 

ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʩʪʫ ʥʘʚʯʘʥʥʷ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʘʚʠʣʴʥʦ ʜʽʙʨʘʥʠʭ ʟʘʩʦʙʽʚ 

ʥʘʚʯʘʥʥʷ.  

ʇʝʨʝʚʽʨʢʘ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘ 

ʧʝʨʝʚʽʨʢʘ ʥʫʣʴʦʚʦʾ  ̔ ʘʣɹʪʝʨʥʘʪʠʚʥʦʾ ʛʽʧʦʪʝʟ ʟʜʽʡʩʥʶʚʘʣʠʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʨʠʪʝʨʽʶ ʇʽʨʩʦʥʘ (c2) [36]. 

ʉʬʦʨʤʫʣʶʻʤʦ ʥʫʣʴʦʚʫ (ʅ0) ʪʘ ʘʣʴʪʝʨʥʘʪʠʚʥʫ (H1) ʛʽʧʦʪʝʟʠ.  

ʅʫʣʴʦʚʘ ʛʽʧʦʪʝʟʘ Ὄ : ʡʤʦʚʽʨʥʦʩʪʽ ʪʦʛʦ, ʱʦ ʩʪʫʜʝʥʪ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʂʆʄʉʅ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʧʽʩʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʂʆʄʉʅ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (n1=96, n2=96) ʧʦʪʨʘʧʠʪʴ ʚ ʢʦʞʥʫ ʟ ʢʘʪʝʛʦʨʽʡ 

ʨʽʚʥʽʚ (ʥʠʟʴʢʠʡ, ʜʦʩʪʘʪʥʽʡ, ʩʝʨʝʜʥʽʡ, ʚʠʩʦʢʠʡ) ʨʽʚʥʽ, ʪʦʙʪʦ  

ʅ0: ʨ1=̔ʨ2,̔  

 ̔ʤʦʞʣʠʚʠʡ ʚʠʱʠʡ ʨʽʚʝʥʴ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʫ ʛʨʫʧʽ ʩʪʫʜʝʥʪʽʚ ʧʽʩʣʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʂʆʄʉʅ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ 

ʚʠʧʘʜʢʦʚʠʤʠ ʯʠʥʥʠʢʘʤʠ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʘ ʛʽʧʦʪʝʟʘ ʅ1: ʨ1ʽ  ̧ʨ2 ̔ʭʦʯʘ ʙ ʜʣʷ ʦʜʥʽʻʾ ʟ ʢʘʪʝʛʦʨʽʡ ʨʽʚʥʽʚ 

(ʥʠʟʴʢʠʡ, ʜʦʩʪʘʪʥʽʡ, ʩʝʨʝʜʥʽʡ, ʚʠʩʦʢʠʡ), ʪʦʜʽ ʚʠʱʠʡ ʨʽʚʝʥʴ ʥʘʚʯʘʣʴʥʠʭ 

ʜʦʩʷʛʥʝʥʴ ʚ ʛʨʫʧ ̔ʩʪʫʜʝʥʪʽʚ ʧʽʩʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʂʆʄʉʅ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʦʷʩʥʶʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ 

ʤʝʪʦʜʠʢʠ. 

ɺʠʢʦʨʠʩʪʘʚʰʠ ʢʨʠʪʝʨʽʡ c2 ʜʣʷ ʯʠʩʣʘ ʢʘʪʝʛʦʨʽʡ ʨʽʚʥʽʚ ʩʬʦʨʤʦʚʘʥʦʩʪʽ 

ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʟʥʘʡʜʝʤʦ ʊʜʦ_ʚʧʨʦʚʘʜ_ʝʢʩʧ ʪʘ ʊʧʽʩʣʷ_ʚʧʨʦʚʘʜ_ʝʢʩʧ. 

ɿʛʽʜʥʦ ʪʘʙʣʠʮʽ [49, ʉ. 130] ʜʣʷ ʯʠʩʣʘ ʩʪʫʧʝʥʽʚ ʚʽʣʴʥʦʩʪʽ n=ʉï1=3 ̔  ʨʽʚʥʷ 

ʟʥʘʯʫʱʦʩʪʽ 5 % (a = 0,05), ʢʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʊʢʨ = 7,815. 

ɿʥʘʡʰʦʚʰʠ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʊʜʦ_ʚʧʨʦʚʘʜ_ʝʢʩʧ=0,66 ʪʘ 

ʊʧʽʩʣʷ_ʚʧʨʦʚʘʜ_ʝʢʩʧ=17,458, ʧʨʠʭʦʜʠʤʦ ʜʦ ʚʠʩʥʦʚʢʫ, ɦ ʦ ʚʠʙʽʨʢʠ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ̔  

ʧʽʩʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʂʆʄʉʅ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʘʶʪʴ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʽ ʚʽʜʤʽʥʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʊʧʽʩʣʷ_ʬʦʨʤ_ʝʢʩʧ = 17,458 > 7,815 = ʊʢʨ.  

ʆʪʞʝ, ʥʫʣʴʦʚʫ ʛʽʧʦʪʝʟʫ ʚʽʜʭʠʣʝʥʦ  ̔ʧʨʠʡʥʷʪʦ ʘʣʴʪʝʨʥʘʪʠʚʥʫ ï ʚʠʱʠʡ 

ʨʽʚʝʥʴ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʚ ʛʨʫʧʽ ʩʪʫʜʝʥʪʽʚ ʧʽʩʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʂʆʄʉʅ 
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ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ  ̒ ʨʝʟʫʣʴʪʘʪʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ 

ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ. 

ɽʢʩʧʝʨʠʤʝʥʪ ʧʦʚʥʽʩʪʶ ʧʽʜʪʚʝʨʜʠʚ ʛʽʧʦʪʝʟʫ ʪʘ ʜʦʟʚʦʣʠʚ ʩʬʦʨʤʫʣʶʚʘʪʠ 

ʚʠʩʥʦʚʢʠ: 

V ʤʝʪʦʜʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʝ ʥʘʚʯʘʥʥʷ ʂʆʄʉʅ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʚ ʫʤʦʚʘʭ 

ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʠ ʩʧʨʠʷ ̒ ʦʚʦʣʦʜʽʥʥʶ ʩʪʫʜʝʥʪʘʤʠ ʥʘʚʠʯʢʘʤʠ 

ʨʦʙʦʪʠ ʟ ʩʫʯʘʩʥʠʤʠ ̔ ʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ;  

V ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ ʟʥʘʥʴ, ʤʦʪʠʚʘʮʽʶ ʜʦ ʥʘʚʯʘʥʥʷ; ʩʧʨʠʷʻ ʣʦʛʽʯʥʦʤʫ ʪʘ 

ʢʨʠʪʠʯʥʦʤʫ ʤʠʩʣʝʥʥʶ, ʧʽʜʚʠʱʝʥʥʶ ʫʩʧʽʰʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʫ ʚʠʚʯʝʥʥ ̔

ʜʠʩʮʠʧʣʽʥʠ, ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʥʘʚʯʘʣʴʥʦïʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʩʪʫʜʝʥʪʽʚ;  

V ʥʘʜʘʻ ʾʡ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ, ʪʚʦʨʯʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʩʪʠʤʫʣʶʻ ʙʘʞʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʫ ʤʘʡʙʫʪʥʽʡ 

ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ;  

V ʧʦʟʙʘʚʣʷʻ ʩʪʫʜʝʥʪʽʚ ʚʽʜ ʨʫʪʠʥʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʱʦ ʫ ʩʚʦʶ ʯʝʨʛʫ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦ, ̫ ʢʽʩʥʦ, ʝʬʝʢʪʠʚʥʦ ʨʦʟʚôʷʟʫʚʘʪʠ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ 

ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ;  

V ʧʽʜʚʠʱʫʻ ʨʽʚʝʥ ɹ ʧʨʦʬʝʩʽʡʥʦʾ ʢʫʣʴʪʫʨʠ, ʜʘʻ ʟʤʦʛʫ ʧʦʢʨʘʱʠʪʠ 

ʧʨʦʬʝʩʽʡʥʫ ʧʽʜʛʦʪʦʚʢʫ ʩʪʫʜʝʥʪʽʚ, ʩʬʦʨʤʫʚʘʪʠ ʥʘʚʠʯʢʠ ʜʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ, ʩʘʤʦʩʪʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʘʤʦʦʩʚʽʪʠ, ʩʘʤʦʧʽʟʥʘʥʥʷ, 

ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ ̔  ʥʘʚʯʘʥʥʷ ʚʧʨʦʜʦʚʞ ʚʩʴʦʛʦ ʞʠʪʪʷ. 

ʈʽʚʝʥʴ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ ʟ ʢʫʨʩʫ Ăʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷò ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʪʝ, ʱʦ ʚ ʤʘʡʙʫʪʥʴʦʤʫ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʫʯʘʩʥʠʭ ɯʂʊ ʚ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʚʠʢʣʘʜʘʯʘʤ ʥʝ ʧʦʪʨʽʙʥʦ ʙʫʜʝ ʚʠʜʽʣʷʪʠ ʯʘʩ ʥʘ ʧʦʜʘʥʥʷ 

ʚʽʜʦʤʦʩʪʝʡ ɦ ʦʜʦ ʧʝʚʥʦʛʦ ʇɿʅʇ, ɦ ʦ ʝʢʦʥʦʤʠʪʴ ʯʘʩ ̔  ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʚôʷʟʫʚʘʪʠ 

ʟʘʜʘʯʽ ʢʽʣʴʢʦʤʘ ʩʧʦʩʦʙʘʤʠ, ʚʠʚʯʘʪʠ ʛʣʠʙʰʝ ʾʭ ʩʫʪʴ, ʨʦʟʨʦʙʣʷʪʠ ʥʝʩʪʘʥʜʘʨʪʥʽ 

ʘʣʛʦʨʠʪʤʠ ʨʦʟʚôʷʟʘʥʥʷ.  

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʥʘʨʘʟʽ ̒  ʧʽʜʛʦʪʦʚʢʘ ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ 

ʫʯʠʪʝʣʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʽʚʥʷ  ̔ ʧʨʦʬʽʣʶ, ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʛʦ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ, 
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ʢʦʤʧʝʪʝʥʪʥʦʛʦ, ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ, ʟʜʘʪʥʦʛʦ ʜʦ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʟʘ ʬʘʭʦʤ ʥʘ ʨʽʚʥʽ 

ʩʚʽʪʦʚʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʛʦʪʦʚʦʛʦ ʜʦ ʧʦʩʪʽʡʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʟʨʦʩʪʘʥʥʷ, ʩʦʮʽʘʣʴʥʦʾ 

ʪʘ ʧʨʦʬʝʩʽʡʥʦʾ ʤʦʙʽʣʴʥʦʩʪʽ. ɺʽʜʧʦʚʽʜʥʦ ʢʣʶʯʦʚʦʶ ʤʝʪʦʶ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʴʦʛʦ 

ʫʯʠʪʝʣʷ ̔ ʥʬʦʨʤʘʪʠʢʠ ʩʪʘʻ ʬʦʨʤʫʚʘʥʥ ̫ʥʘʚʠʯʦʢ ʙʝʟʧʝʨʝʨʚʥʦʾ ʩʘʤʦʦʩʚʽʪʠ ʚ ʫʤʦʚʘʭ 

ʰʚʠʜʢʦʟʤʽʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʜʘʪʥʦʩʪʽ ʜʦ ʩʘʤʦʘʢʪʫʘʣʽʟʘʮʽʾ, ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʩʚʦʛʦ 

ʪʚʦʨʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʫʯʥʽʚ, ʾ ʭʥʽʭ ʧʽʟʥʘʚʘʣʴʥʠʭ ̔  

ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ. 

ɺʀʉʅʆɺʂʀ ɼʆ ʊʈɽʊʔʆɻʆ ʈʆɿɼɯʃʋ 

1. ʈʽʚʝʥʴ ʦʙʽʟʥʘʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʟ ʤʝʪʦʜʘʤʠ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʤʦʞʣʠʚʦʩʪʷʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ 

ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʝʥʥʽ ʇɿ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʽ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ  ʻ ʥʝʜʦʩʪʘʪʥʽʤ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʧʦʚʥʦʶ 

ʤʽʨʦʶ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʴʦʛʦ ʫʯʠʪʝʣʷ 

ʽʥʬʦʨʤʘʪʠʢʠ. 

2. ɼʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʧʨʦʮʝʩ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ 

ʜʠʩʮʠʧʣʽʥʠ çʄʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè ʙʫʣʦ ʫʩʧʽʰʥʦ ʨʦʟʚôʷʟʘʥʦ ʨʷʜ 

ʟʘʚʜʘʥʴ: ʚʠʟʥʘʯʝʥʦ ʟʤʽʩʪ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʾ 

ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʬʦʨʤʫʚʘʣʠʩʷ ʪʘ 

ʚʜʦʩʢʦʥʘʣʶʚʘʣʠʩʷ ʝʬʝʢʪʠʚʥʽ ʤʝʪʦʜʠ, ʧʨʠʡʦʤʠ, ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʬʦʨʤʠ ʪʘ ʟʘʩʦʙʠ 

ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʥʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ɯʂʊ. 

ʄʝʪʦʜʦʤ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʧʝʨʝʣʽʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ.  

3. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚ ʛʨʫʧʘʭ 

ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʂʆʄʉʅ ʄʇ ʪʘ ʧʽʩʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʂʆʄʉʅ ʄʇ ʜʘʻ ʧʽʜʩʪʘʚʠ 

ʜʣʷ ʚʠʩʥʦʚʢʽʚ ʧʨʦ ʧʨʘʚʠʣʴʥʽʩʪʴ ʩʬʦʨʤʫʣʴʦʚʘʥʦʾ ʥʘ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ʛʽʧʦʪʝʟʠ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ 

ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʫʯʘʩʥʠʭ ɯʂʊ.   
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4. ʆʜʝʨʞʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʰʣʷʭʦʤ ʚʠʩʥʦʚʢʠ ʥʘʰʦʛʦ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʧʽʜʪʚʝʨʜʠʣʠ ʜʦʮʽʣʴʥʽʩʪʴ ʡ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʨʦʟʨʦʙʣʝʥʦʾ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ. 

 

ɿʤʽʩʪ ʪʨʝʪʴʦʛʦ ʨʦʟʜʽʣʫ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʩʚʽʪʣʝʥʦ ʫ 

ʪʘʢʠʭ ʧʫʙʣʽʢʘʮʽʷʭ ʘʚʪʦʨʘ: 

1. ɯʚʘʱʝʥʢʦ ɸ. ɸ. ʂʦʤʧ'ʶʪʝʨʥʝ ʘʜʘʧʪʠʚʥʝ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʫʤʦʚʠ ʡʦʛʦ 

ʨʝʘʣʽʟʘʮʽʾ. ɺʽʩʥʠʢ. ʊʝʩʪʫʚʘʥʥʷ ʽ ʤʦʥʽʪʦʨʠʥʛ ʚ ʦʩʚʽʪʽ. 2013. ˉ3ï4. ʉ. 19ï21. 

2. ɯʚʘʱʝʥʢʦ ɸ. ɸ. ɺʦʡʪʦʚʠʯ ɯ. ʉ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʜʘʧʪʠʚʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʚ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʚʠʱʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ. ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ 

ɺʠʥʥʠʯʝʥʢʘ. ʉʝʨʽʷ: ʇʨʦʙʣʝʤʠ ʤʝʪʦʜʠʢʠ ʬʽʟʠʢʦïʤʘʪʝʤʘʪʠʯʥʦʾ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʦʩʚʽʪʠ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ: ʈɺɺ ʂɼʇʋ ʽʤ. ɺ. ɺʠʥʥʠʯʝʥʢʘ. 2014. ɺʠʧ. 6(2). ʉ. 3ï8. 

(ɸʚʪʦʨʩʴʢʠʡ ʚʥʝʩʦʢ: ʦʢʨʝʤʽ ʩʢʣʘʜʦʚʽ ʟʤʽʩʪʫ, ʧʨʠʢʣʘʜʠ). 

3. ɯʚʘʱʝʥʢʦ ɸ. ɸ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʦʨʽʾ ʪʝʩʪʫʚʘʥʥʷ ïIRT ʚ ʘʜʘʧʪʠʚʥʦʤʫ 

ʪʝʩʪʫʚʘʥʥʽ. ʆʩʚʽʪʘ ʪʘ ʥʘʫʢʘ ʫ ʚʠʤʽʨʘʭ XXI ʩʪʦʣʽʪʪʷ: ʤʘʪʝʨʽʘʣʠ ʩʪʫʜʝʥʪʩʴʢʦʾ 

ʟʚʽʪʥʦïʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (ʤ. ʂʠʾʚ, 19ï20 ʢʚʽʪʥʷ 2011 ʨʦʢʫ). ʂʠʾʚ: ʅʇʋ ʽʤ. 

ʄ.ʇ. ɼʨʘʛʦʤʘʥʦʚʘ, 2011. ʉ. 39ï43. 
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ɺʀʉʅʆɺʂʀ 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʠ ʪʘ ʩʬʦʨʤʫʣʴʦʚʘʥʦʾ ʛʽʧʦʪʝʟʠ ʚ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʦʪʨʠʤʘʥʦ ʪʘʢʽ ʦʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ: 

-  ʚʠʚʯʝʥʦ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʘ ʫʟʘʛʘʣʴʥʝʥʦ ʧʩʠʭʦʣʦʛʦïʧʝʜʘʛʦʛʽʯʥʫ, ʥʘʫʢʦʚʫ 

ʪʘ ʥʘʫʢʦʚʦïʤʝʪʦʜʠʯʥʫ ʣʽʪʝʨʘʪʫʨʫ ʟ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ; 

-  ʚʠʚʯʝʥʦ  ̔ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ  ̔ ʪʝʥʜʝʥʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ; 

-  ʦʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʬʦʨʤʫʚʘʥʥʷ 

ʚʤʽʥʴ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʫ ʤʘʡʙʫʪʥʽʭ 

ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʘ 

ʽʥʬʦʨʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ; 

-  ʨʦʟʨʦʙʣʝʥʦ  ̔ ʚʧʨʦʚʘʜʞʝʥʦ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ 

ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʾ 

ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʜʦʚʝʜʝʥʦ 

ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ; 

-  ʜʦʩʣʽʜʞʝʥʦ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚôʷʟʢʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟ 

ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ, ʱʦ ʚʠʚʯʘʶʪʴʩʷ ʫ ɿɺʆ; 

-  ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʧʝʨʝʚʽʨʢʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ̔ ʥʬʦʨʤʘʪʠʢʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ; 

-  ʨʦʟʨʦʙʣʝʥʦ ʥʘʚʯʘʣʴʥʦïʤʝʪʦʜʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ ʢʫʨʩʫ ñʄʘʪʝʤʘʪʠʯʥʝ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷò ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʽʥʬʦʨʤʘʪʠʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ, ʜʝ ʨʦʟʤʽʱʝʥʦ ʢʦʤʧʣʝʢʩ ʥʘʚʯʘʣʴʥʦï

ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʨʝʢʦʤʝʥʜʘʮʽʡ, ʧʫʙʣʽʢʘʮʽʡ, ʢʦʨʠʩʥʠʭ ʧʦʩʠʣʘʥʴ, 

ʪʝʩʪʽʚ ʜʣʷ ʢʦʥʪʨʦʣʶ ʥʘʙʫʪʠʭ, ʫʤʽʥʴ, ʥʘʚʠʯʦʢ.  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʶʪʴ ʧʽʜʩʪʘʚʠ ʟʨʦʙʠʪʠ ʪʘʢʽ ʚʠʩʥʦʚʢʠ: 

1. ʇʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

(ʥʘʩʢʨʽʟʥʝ ʥʘʚʯʘʥʥʷ) ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʬʫʥʜʘʤʝʥʪʘʣʽʟʘʮʽʶ 
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ʪʝʦʨʝʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ̔ ʥʬʦʨʤʘʪʠʢʠ, ʘ ʪʘʢʦʞ ʧʦʛʣʠʙʣʝʥʥʷ 

 ̔ ʨʦʟʰʠʨʝʥʥʷ ʪʝʦʨʝʪʠʯʥʦʾ ʙʘʟʠ ʟʥʘʥʴ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ, ʾʭ 

ʧʨʠʜʘʪʥʽʩʪʴ ʜʦ ʧʨʘʢʪʠʯʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ. 

2. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʧʦʥʦʚʘʥʦ ʾ ʢʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ 

ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʫ ʤʘʡʙʫʪʥʽʭ 

ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʧ̔ʟʥʘʚʘʣʴʥʦʾ i ʜʦʩʣʜ̔ʥʠʮʴʢʦʾ ʘʢʪʠʚʥʦʩʪ,̔ ʪʚʦʨʯʠʭ 

ʟʜʽʙʥʦʩʪʝʡ, ʟʘʛʘʣʴʥʦʢʫʣʴʪʫʨʥʠʭ  ̔ʧʨʦʬʝʩʡ̔ʥʠʭ ʫʤʽʥʴ, ʥʘʚʠʯʦʢ; ʨʦʟʰʠʨʝʥʥʶ 

ʢʨʫʛʦʟʦʨʫ, ʧʦʛʣʠʙʣʝʥʥʶ ʟʥʘʥʴ ʟ ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʘ ʽʥʬʦʨʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ; 

ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʘʙʫʪʠ ʧʝʚʥʦʛʦ ʜʦʩʚʜ̔ʫ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʫ ʧʝʜʘʛʦʛʯ̔ʥ̔ʡ ʜ̫̔ ʣʴʥʦʩʪ.̔ 

3. ʂʦʤʧôʶʪʝʨʥʦïʦʨʽʻʥʪʦʚʘʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʦʚʠʥʥʘ ʙʫʜʫʚʘʪʠʩʴ ʦʧʠʨʘʶʯʠʩʴ ʥʘ ʫʩʽ 

ʢʦʤʧʦʥʝʥʪʠ  ̔ ʦʩʦʙʣʠʚʦʩʪʽ ʦʩʚʽʪʥʦɹʛʦ ʧʨʦʮʝʩʫ, ʙʫʪʠ ʦʨʽʻʥʪʦʚʘʥʦʶ ʥʘ 

ʧʨʦʬʝʩʽʡʥʦ ʩʧʨʷʤʦʚʘʥʝ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʩʪʘʥʦʚʣʝʥʥʷ  ̔ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤʠ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʟʘʛʘʣʴʥʦʢʫʣʴʪʫʨʥʠʭ  ̔ ʧʨʦʬʝʩʽʡʥʠʭ ʫʤʽʥʴ, 

ʥʘʚʠʯʦʢ. 

4. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ̔ ʥʬʦʨʤʘʮʽʡʥʦïʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʠ 

ʥʘʚʯʘʥʥʽ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ̔ ʥʬʨʤʘʪʠʢʠ ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʚʠʪʦʢ ʾ ʭʥʽʭ ʟʜʽʙʥʦʩʪʝʡ, 

ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʧʨʘʢʪʠʯʥʠʭ ʚʤʽʥʴ, ʧʦʛʣʠʙʣʝʥʥʶ ʟʥʘʥʴ  ̔ ʚʤʽʥʴ ʟ 

ʽʥʬʦʨʤʘʪʠʯʥʠʭ ʪʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʫʜʦʩʢʦʥʘʣʝʥʥʶ ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʚ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʦʚʩʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱʘʭ.  
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