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ɸʅʆʊɸʎɯʗ 

 

 ɼʠʯʢʘ ɸ. ɯ. ɸʣʛʦʨʠʪʤʽʯʥʝ ʪʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʟʘʚʘʜʦʩʪʽʡʢʠʭ 

ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ ʫ ʤʝʜʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ 

ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʚ ʛʘʣʫʟʽ 

ʟʥʘʥʴ 12 ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 121 ɯʥʞʝʥʝʨʽʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. ï ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ 

ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè, ʂʠʾʚ, 2023. 

ɸʚʪʦʤʘʪʠʯʥʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʻ ʪʝʭʥʦʣʦʛʽʻʶ ʚʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʩʠʩʪʝʤʫ ʦʙʨʦʙʢʠ  ʰʣʷʭʦʤ ʩʢʘʥʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʧʦʟʥʘʯʢʠ, ʥʘʥʝʩʝʥʦʾ ʥʘ 

ʧʦʚʝʨʭʥʶ ʦʙô̒ ʢʪʘ ʦʙʣʽʢʫ. 

ɺʚʝʜʝʥʥʷ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʻ ʦʜʥʠʤ ʟ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʚʠʜʽʚ ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʧʝʨʝʚʘʛʘʤʠ ʷʢʦʾ ʻ ʚʠʩʦʢʘ 

ʰʚʠʜʢʽʩʪʴ ʪʘ ʪʦʯʥʽʩʪʴ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʚ ʦʙʯʠʩʣʶʚʘʣʴʥʫ ʩʠʩʪʝʤʫ. 

ʊʝʭʥʦʣʦʛʽʶ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʛʘʣʫʟʷʭ, ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʻ ʘʢʪʫʘʣʴʥʠʤ ʽ ʜʣʷ ʤʝʜʠʯʥʦʾ ʛʘʣʫʟʽ. 

ɿ ʨʦʟʚʠʪʢʦʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʩʪʘʻ ʟʘʜʘʯʘ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ 

ʤʝʜʠʯʥʦʾ ʛʘʣʫʟʽ. ʎʠʬʨʦʚʘ ʤʝʜʠʮʠʥʘ ʻ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʫʩʧʽʣʴʥʦʛʦ 

ʞʠʪʪʷ. ʆʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʩʢʣʘʜʦʚʠʭ ʝʣʝʢʪʨʦʥʥʦʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫  ʻ ʤʝʜʠʯʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ. ʄʝʜʠʯʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʻ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʠʤ 

ʢʦʤʧʣʝʢʩʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʦʛʦ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʝʜʠʯʥʦʾ ʫʩʪʘʥʦʚʠ ʪʘ ʧʦʣʽʧʰʠʪʠ ʦʨʛʘʥʽʟʘʮʽʶ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʧʘʮʽʻʥʪʽʚ. 

ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʤʝʜʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʧʦʢʘʟʫʻ, ʱʦ 

ʥʝʜʦʩʪʘʪʥʽʤ ʻ ʩʪʫʧʽʥʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʧʨʠ ʥʘʜʘʥʥʽ ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ; 

ʥʝʦʙʭʽʜʥʦ ʧʦʩʠʣʠʪʠ  ʟʘʭʠʩʪ ʪʘ ʮʽʣʽʩʥʽʩʪʴ  ʧʝʨʩʦʥʘʣʴʥʠʭ ʽ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ 

ʧʘʮʽʻʥʪʽʚ, ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʜʣʷ ʧʘʮʽʻʥʪʘ ʜʦʩʪʫʧ ʜʦ ʚʣʘʩʥʠʭ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʪʘ 
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ʟʘʙʝʟʧʝʯʠʪʠ ʝʣʝʢʪʨʦʥʥʫ ʚʽʟʫʘʣʴʥʦ-ʟʘʭʠʱʝʥʫ ʚʟʘʻʤʦʜʽʶ ʣʽʢʘʨʷ ʪʘ ʧʘʮʽʻʥʪʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ. 

ɺʠʨʽʰʝʥʥʷ ʮʠʭ ʟʘʚʜʘʥʴ ʤʦʞʣʠʚʝ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʤʝʜʠʯʥʽʡ 

ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʝ 

ʜʦʟʚʦʣʷʻ ʫ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ ʧʽʜʚʠʱʠʪʠ ʽʥʬʦʨʤʘʮʽʡʥʫ ʱʽʣʴʥʽʩʪʴ ʰʪʨʠʭʢʦʜʦʚʠʭ 

ʧʦʟʥʘʯʦʢ ʧʦʨʽʚʥʷʥʦ ʟ ʯʦʨʥʦ-ʙʽʣʠʤʠ ʰʪʨʠʭʦʚʠʤʠ ʢʦʜʘʤʠ. 

ʆʢʨʝʩʣʝʥʽ ʟʘʚʜʘʥʥʷ ʪʘ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʦʾ ʤʝʜʠʮʠʥʠ 

ʚʠʟʥʘʯʘʶʪʴ ʘʢʪʫʘʣʴʥʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ ʟʘʜʘʯʫ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ 

ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʩʪʚʦʨʝʥʥʷ ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʨʦʮʝʩʽʚ ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʫ ʤʝʜʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ ʥʘ 

ʦʩʥʦʚʽ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʪʘ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʷʢʘ 

ʚʠʨʽʰʫʻʪʴʩʷ ʚ ʮʽʡ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ.  

ʄʝʪʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʨʦʙʣʝʥʥʷ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʢʣʘʩʫ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫ ʩʢʣʘʜʽ 

ʤʝʜʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʦʙô̒ ʢʪʽʚ ʤʝʜʠʯʥʦʛʦ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ 

ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 

ʋ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʘʣʛʦʨʠʪʤʽʯʥʦ-

ʧʨʦʛʨʘʤʥʽ ʨʽʰʝʥʥʷ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚ ʤʝʜʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤʘʭ. ɺʠʚʯʝʥʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʤʝʜʠʯʥʽʡ 

ʛʘʣʫʟʽ, ʟʦʢʨʝʤʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ ʜʣʷ ʨʽʟʥʠʭ ʩʝʢʪʦʨʽʚ 

ʤʝʜʠʮʠʥʠ, ʘ ʪʘʢʦʞ ʧʨʦʛʨʘʤʥʽ ʨʽʰʝʥʥʷ, ʧʦʚô̫ ʟʘʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʦʙʽʣʴʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫ . ɼʦʩʣʽʜʞʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ 

ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ.  ʎʝ ʜʦʟʚʦʣʠʣʦ ʩʬʦʨʤʫʚʘʪʠ  ʚʠʤʦʛʠ ʜʦ 

ʨʦʟʨʦʙʣʝʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʙ ʥʘʜʘʚʘʣʘ ʧʘʮʽʻʥʪʘʤ 

ʜʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʱʦʜʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʩʚʦʾʭ ʤʝʜʠʯʥʠʭ 

ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 

ʋ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʽ ʨʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤʽʯʥʝ ʪʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʨʦʮʝʩʽʚ ʩʪʚʦʨʝʥʥʷ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʟʘʚʘʜʦʩʪʽʡʢʠʭ ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʥʘʢʽʚ ʷʢ 
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ʤʽʥʽʤʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʦʜʠʥʠʮʴ ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʩʪʚʦʨʶʚʘʪʠ ʰʪʨʠʭʢʦʜʦʚʽ ʟʥʘʢʠ ʪʘʢ, ʱʦʙ ʚʝʢʪʦʨ (ʮʠʬʨʦʚʠʡ 

ʝʢʚʽʚʘʣʝʥʪ) ʢʦʞʥʦʛʦ ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʥʘʢʘ ʙʫʚ ʢʦʜʦʚʠʤ ʩʣʦʚʦʤ ʤʥʦʛʦʟʥʘʯʥʦʛʦ 

ʢʦʨʝʢʪʫʚʘʣʴʥʦʛʦ ʢʦʜʫ ʍʝʤʽʥʛʘ ʘʙʦ ɹʏʍ. 

ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʩʠʥʪʝʟʫ ʩʠʤʚʦʣʽʢʠ ʟʘʜʘʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʢʦʣʽʨʥʦʩʪʽ 

ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʚ ʤʝʜʠʯʥʽʡ ʽʥʬʦʨʤʘʮʽʡʥʽʡ 

ʩʠʩʪʝʤʽ ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 

ʋ ʪʨʝʪʴʦʤʫ ʨʦʟʜʽʣʽ ʨʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤʽʯʥʝ ʪʘ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ ʫ ʤʝʜʠʯʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ 

ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ, ʷʢʠʡ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʜʚʦʨʽʚʥʝʚʦʛʦ ʢʦʥʪʨʦʣʶ ʫʰʢʦʜʞʝʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʚʦʭ ʤʥʦʛʦʟʥʘʯʥʠʭ 

ʢʦʨʝʢʪʫʚʘʣʴʥʠʭ ʢʦʜʽʚ: ʢʦʜʫ, ʷʢʠʡ ʚʠʧʨʘʚʣʷʻ ʦʜʥʦ- ʘʙʦ ʜʚʦʢʨʘʪʥʽ ʫʰʢʦʜʞʝʥʥʷ 

ʫ ʤʝʞʘʭ ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʥʘʢʘ, ʪʘ ʢʦʜʫ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ ï ʥʘ ʨʽʚʥʽ ʫʩʽʻʾ 

ʰʪʨʠʭʢʦʜʦʚʦʾ ʧʦʟʥʘʯʢʠ. 

ʏʝʪʚʝʨʪʠʡ ʨʦʟʜʽʣ ʧʨʠʩʚʷʯʝʥʦ ʫʜʦʩʢʦʥʘʣʝʥʥʶ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʫ  ʤʝʜʠʯʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ 

ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʪʘ ʧʨʽʦʨʠʪʠʟʘʮʽʾ  

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ ʨʦʟʨʦʙʣʝʥʦ ʘʨʭʽʪʝʢʪʫʨʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫ 

ʩʢʣʘʜʽ ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʭʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʷʢʦʾ ʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʾ 

ʜ̔ʝʥʪʠʬʽʢʘʮʽʾ ʦʙô̒ ʢʪʽʚ ʤʝʜʠʯʥʦʛʦ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ 

ʦʨʛʘʥʽʟʘʮʽʶ ʤʦʥʽʪʦʨʠʥʛʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫ ʩʢʣʘʜʽ 

ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʤʝʪʨʠʢ. 

  ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʦʪʨʠʤʘʥʦ ʥʠʟʢʫ ʥʦʚʠʭ ʥʘʫʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, 

ʟʦʢʨʝʤʘ ʫʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʘʨʭʽʪʝʢʪʫʨʫ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʷʢ ʷʜʨʦ 

ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʭʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ ʷʢʦʾ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ 

ʧʘʮʽʻʥʪʽʚ ʪʘ ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʭ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ, ʱʦ 
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ʜʦʟʚʦʣʷʻ: ʟʘʙʝʟʧʝʯʠʪʠ ʰʚʠʜʢʝ ʽ ʙʝʟʧʦʤʠʣʢʦʚʝ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʧʘʮʽʻʥʪʘ, 

ʛʘʨʘʥʪʫʚʘʪʠ ʮʽʣʽʩʥʽʩʪʴ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʩʧʨʦʩʪʠʪʠ ʧʨʦʮʝʩʠ ʩʪʚʦʨʝʥʥʷ  

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫  ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ï 

ʤʝʜʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʟ ʘʚʪʦʤʘʪʠʯʥʦʶ ʽʜʝʥʪʠʬʽʢʘʮʽʻʶ ʦʙô̒ ʢʪʽʚ 

ʤʝʜʠʯʥʦʛʦ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ.  

          ʋʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʩʠʥʪʝʟʫ ʩʠʤʚʦʣʽʢʠ (ʤʥʦʞʠʥʠ ʰʪʨʠʭʢʦʜʦʚʠʭ 

ʟʥʘʢʽʚ) ʟʘʜʘʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʢʦʣʽʨʥʦcʪʽ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ ʜʣʷ  

ʨʝʘʣʽʟʘʮʽʾ ʫ ʤʝʜʠʯʥʽʡ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ 

ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʠʡ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʪʦʤʫ, ʱʦ ʮʠʬʨʦʚʽ 

ʝʢʚʽʚʘʣʝʥʪʠ (ʚʝʢʪʦʨʠ) ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʥʘʢʽʚ ʩʠʤʚʦʣʽʢʠ ʻ 

ʢʦʜʦʚʠʤʠ ʩʣʦʚʘʤʠ ʤʥʦʛʦʟʥʘʯʥʦʛʦ ʢʦʨʝʢʪʫʚʘʣʴʥʦʛʦ ʢʦʜʫ, ʟʜʘʪʥʦʛʦ ʚʠʧʨʘʚʣʷʪʠ 

ʦʜʥʦ- ʘʙʦ ʜʚʦʢʨʘʪʥʽ ʧʦʤʠʣʢʠ (ʫʰʢʦʜʞʝʥʥʷ) ʚ ʤʝʞʘʭ ʢʦʞʥʦʛʦ ʰʪʨʠʭʢʦʜʦʚʦʛʦ 

ʟʥʘʢʘ, ʱʦ ʧʨʠ ʟʯʠʪʫʚʘʥʥʽ (ʩʢʘʥʫʚʘʥʥʽ) ʟ ʥʦʩʽʷ ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʥʘʢʽʚ ï ʷʢ 

ʩʪʨʫʢʪʫʨʥʠʭ ʦʜʠʥʠʮʴ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, ʟʘʙʝʟʧʝʯʫʻ 

ʜʦʩʪʦʚʽʨʥʝ ʚʽʜʪʚʦʨʝʥʥʷ ʜʘʥʠʭ ʘʙʦ ʚʠʷʚʣʝʥʥʷ ʟʥʘʯʥʦʾ ʯʘʩʪʠʥʠ ʙʘʛʘʪʦʢʨʘʪʥʠʭ 

ʫʰʢʦʜʞʝʥʴ ʝʣʝʤʝʥʪʽʚ ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʥʘʢʘ, ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʫʪʚʦʨʶʻ ʥʠʞʥʽʡ 

ʨʽʚʝʥʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʦʙʨʘʞʝʥʴ 

(ʨʽʚʝʥʴ ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʥʘʢʽʚ). 

      ʋʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ 

ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ ʧʨʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʽ  ʚ ʤʝʜʠʯʥʽʡ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ, ʷʢʠʡ 

ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʚʦʨʽʚʥʝʚʦʛʦ ʢʦʥʪʨʦʣʶ ʫʰʢʦʜʞʝʥʴ (ʩʧʦʪʚʦʨʝʥʴ), 

ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʩʢʘʥʫʚʘʥʥʽ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʚʦʭ ʤʥʦʛʦʟʥʘʯʥʠʭ ʢʦʨʝʢʪʫʚʘʣʴʥʠʭ ʢʦʜʽʚ: ʢʦʜʫ, ʷʢʠʡ 

ʚʠʧʨʘʚʣʷʻ ʦʜʥʦ- ʘʙʦ ʜʚʦʢʨʘʪʥʽ ʫʰʢʦʜʞʝʥʥʷ ï ʥʘ ʨʽʚʥʽ ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʥʘʢʽʚ 

(ʥʠʞʥʽʡ ʨʽʚʝʥʴ), ʪʘ ʢʦʜʫ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ ï ʥʘ ʨʽʚʥʽ ʫʩʽʻʾ ʰʪʨʠʭʢʦʜʦʚʦʾ ʧʦʟʥʘʯʢʠ 

(ʚʝʨʭʥʽʡ ʨʽʚʝʥʴ), ʪʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʦʩʦʙʣʠʚʽʩʪʶ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʥʦʛʦʟʥʘʯʥʦʛʦ ʢʦʨʝʢʪʫʚʘʣʴʥʦʛʦ ʢʦʜʫ ʥʘ ʥʠʞʥʴʦʤʫ ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ ʫʰʢʦʜʞʝʥʴ 

ʻ ʪʝ, ʱʦ ʮʠʬʨʦʚʠʡ ʝʢʚʽʚʘʣʝʥʪ (ʚʝʢʪʦʨ) ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʥʘʢʘ 

ʤʘʻ ʙʫʪʠ ʢʦʜʦʚʠʤ ʩʣʦʚʦʤ ʮʴʦʛʦ ʢʦʨʝʢʪʫʚʘʣʴʥʦʛʦ ʢʦʜʫ, ʘ ʦʩʦʙʣʠʚʽʩʪʶ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʥʦʛʦʟʥʘʯʥʦʛʦ ʢʦʨʝʢʪʫʚʘʣʴʥʦʛʦ ʢʦʜʫ ʥʘ ʚʝʨʭʥʴʦʤʫ ʨʽʚʥʽ 
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ʢʦʥʪʨʦʣʶ ʫʰʢʦʜʞʝʥʴ ʻ ʪʝ, ʱʦ ʚʽʥ ʤʘʻ ʚʠʧʨʘʚʣʷʪʠ ʩʧʦʪʚʦʨʝʥʥʷ ʜʚʦʭ ʚʠʜʽʚ ï 

ʧʦʤʠʣʢʠ ʪʘ ʩʪʠʨʘʥʥʷ, ʜʝ ʬʘʢʪ ʚʠʷʚʣʝʥʥʷ ʙʘʛʘʪʦʢʨʘʪʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʥʘʢʘ ʥʘ ʥʠʞʥʴʦʤʫ ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ ʢʚʘʣʽʬʽʢʫʻʪʴʩʷ 

ʥʘ ʚʝʨʭʥʴʦʤʫ ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ ʷʢ ʩʪʠʨʘʥʥʷ, ʱʦ, ʟʘʚʜʷʢʠ ʫʜʚʽʯʽ ʤʝʥʰʦʤʫ 

ʚʠʪʨʘʯʘʥʥʽ ʨʝʩʫʨʩʫ ʚ ʢʦʜʽ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ ʥʘ ʚʠʧʨʘʚʣʝʥʥʷ ʩʪʠʨʘʥʥʷ ʧʦʨʽʚʥʷʥʦ 

ʟ ʚʠʧʨʘʚʣʝʥʥʷʤ ʧʦʤʠʣʢʠ, ʜʦʟʚʦʣʷʻ ʽʩʪʦʪʥʦ ʧʦʣʽʧʰʠʪʠ ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʴ 

ʰʪʨʠʭʢʦʜʦʚʠʭ ʧʦʟʥʘʯʦʢ: ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʥʘ ʥʠʞʥʴʦʤʫ ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ 

ʤʥʦʛʦʟʥʘʯʥʦʛʦ ʢʦʜʫ ɹʏʍ ï ʥʘ (35 - 45)%, ʘ ʤʥʦʛʦʟʥʘʯʥʦʛʦ ʢʦʜʫ ʍʝʤʽʥʛʘ ï ʥʘ 

(12 - 25)%. 

      ʋʜʦʩʢʦʥʘʣʝʥʦ ʪʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ ʨʦʟʨʦʙʣʝʥʥʷ ʚʠʤʦʛ ʜʦ ʧʨʦʻʢʪʦʚʘʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʽ ʧʦʣʷʛʘʶʪʴ ʫ ʪʦʤʫ, ʱʦ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʦʛʦ 

ʧʽʜʭʦʜʫ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ ʷʢʽʩʥʠʤʠ 

(ʥʝʯʠʩʣʦʚʠʤʠ) ʧʦʢʘʟʥʠʢʘʤʠ ï ñʢʣʶʯʦʚʘò, ñʥʝʦʙʭʽʜʥʘò, ñʙʘʞʘʥʘò ʪʦʱʦ, 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ - ʥʘ ʦʩʥʦʚʽ ʧô̫ ʪʠ ʯʠʩʣʦʚʠʭ ʢʨʠʪʝʨʽʾʚ (ñʚʠʛʦʜʘò, ñʚʪʨʘʪʘò, 

ñʚʘʨʪʽʩʪʴò, ñʨʠʟʠʢò, ñʙʣʠʟʴʢʽʩʪʴ ʚʠʛʦʜʠò), ʷʢʠʤ ʧʨʠʩʚʦʶʶʪʴ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ 

ʟ ʜʽʘʧʘʟʦʥʫ 1é10 ʥʘ ʦʩʥʦʚʽ ʾʭ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ, ʢʽʣʴʢʽʩʥʦ ʚʠʟʥʘʯʘʪʠ 

ʟʘʛʘʣʴʥʠʡ ʧʨʽʦʨʠʪʝʪ ʚʠʤʦʛʠ ʰʣʷʭʦʤ ʬʦʨʤʫʣʴʥʦʛʦ ʦʙʯʠʩʣʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʫʧʦʨʷʜʢʦʚʫʚʘʪʠ ʚʠʤʦʛʠ ʟʘ ʩʧʘʜʘʥʥʷʤ ʧʨʽʦʨʠʪʝʪʫ ʪʘ ʥʘ ʮʽʡ ʧʽʜʩʪʘʚʽ ʝʬʝʢʪʠʚʥʦ 

ʧʣʘʥʫʚʘʪʠ ʪʘ ʨʦʟʧʦʜʽʣʷʪʠ ʨʦʙʦʪʠ ʤʽʞ ʢʦʤʘʥʜʘʤʠ ʚʠʢʦʥʘʚʮʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ 

ʢʚʘʣʽʬʽʢʘʮʽʾ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ, ʘ ʪʘʢʦʞ ʚʠʢʦʥʫʚʘʪʠ ʧʦʢʚʘʨʪʘʣʴʥʝ 

ʧʣʘʥʫʚʘʥʥʷ ʨʦʙʽʪ ʟ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ.  

 ʆʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ 7 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ, ʟʦʢʨʝʤʘ ʫ 5 ʥʘʫʢʦʚʠʭ ʩʪʘʪʪʷʭ, ʟ ʷʢʠʭ 1 ʩʪʘʪʪʶ ʦʧʫʙʣʽʢʦʚʘʥʦ 

ʫ ʚʠʜʘʥʥʽ, ʚʢʣʶʯʝʥʦʤʫ ʜʦ ʧʝʨʝʣʽʢʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʴ ʋʢʨʘʾʥʠ ʟ 

ʧʨʠʩʚʦʻʥʥʷʤ ʢʘʪʝʛʦʨʽʾ çɸè, ʽ 4 ʩʪʘʪʪʽ ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ, 

ʚʢʣʶʯʝʥʠʭ ʜʦ ʧʝʨʝʣʽʢʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʴ ʋʢʨʘʾʥʠ ʟ ʧʨʠʩʚʦʻʥʥʷʤ 

ʢʘʪʝʛʦʨʽʾ çɹè, ʪʘ ʫ 2 ʤʘʪʝʨʽʘʣʘʭ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʡ. 

       ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʠʢʣʘʜʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘʨʭʽʪʝʢʪʫʨʘ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʤʝʜʠʯʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, ʘʚʪʦʤʘʪʠʯʥʘ 

ʽʜʝʥʪʠʬʽʢʘʮʽʷ, ʙʘʛʘʪʦʢʦʣʽʨʥʝ ʰʪʨʠʭʦʚʝ ʢʦʜʫʚʘʥʥʷ, ʮʠʬʨʦʚʘ ʤʝʜʠʮʠʥʘ.  
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SUMMARY  

 

 Dychka A. Algorithms and software for automatic identification processes 

based on multicolor interference-resistant barcodes in medical information systems. 

ï   Qualifying scientific work, manuscript. 

PhD thesis in the field of knowledge 12 Information technologies in  speciality 

121 Software Engineering. ï National Technical University of Ukraine "Igor 

Sikorsky Kyiv Polytechnic Institute", Kyiv, 2023. 

Automatic identification is a technology for entering information into the 

processing system by scanning a special mark applied to the surface of the 

accounting object. 

Data entry based on barcoding of information is one of the most common 

types of automatic identification, the advantages of which are high speed and 

accuracy of data entry into the computer system. 

The technology of barcoding information is used in various industries, its 

application is also relevant for the medical industry. 

With the development of information technology, the task of informatization  

for medical  industry arises. Digital medicine is an important component of public 

life. One of the important components of e-health is medical information systems. 

The medical information system is a software and hardware complex, the use of 

which allows to increase the efficiency of the functioning of a medical institution 

and improve the organization of patient care. 

The analysis of existing medical information systems shows that the degree 

of automation of processes in the provision of medical services is insufficient; it is 

necessary to strengthen the protection and integrity of personal and medical data of 

patients, automate patients' access to their own medical data,  and to ensure 

electronic visually secure interaction between doctor and patient using mobile 

devices. 

The solution of these problems is possible due to the use of multicolor            

barcoding of information in the medical information system, which allows several 
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times to increase the information density of barcode symbols compared to black and 

white barcodes. 

The outlined tasks and trends in the development of digital medicine 

determine the actual scientific and technical task of improving and developing the 

theoretical foundations of creating algorithmic and software tools for automatic 

identification processes in medical information systems based on multicolor noise-

immunity barcoding of personal and medical data of patients using mobile devices, 

which is solved in this dissertation. 

The purpose of the dissertation is to improve the technology of developing 

specialized applied software as part of medical information systems based on 

automatic identification of medical documentation objects using multicolor noise-

resistant barcoding of information. 

In the first section of the thesis, algorithmic and software solutions for 

automatic identification in medical information systems are analyzed. The current 

state of software in the medical field is studied, in particular specialized software 

products for various sectors of medicine, as well as software solutions related to the 

use of mobile devices for health care. The features of multicolor bar coding of 

information are investigated.  This made it possible to form requirements for the 

development of a software system architecture that would provide patients with 

additional opportunities for automated access to their medical data based on 

multicolor barcoding of information. 

The second section develops algorithmic and software tools for the processes 

of creating multicolor noise-immune barcode patterns as minimal structural units of 

a barcode  symbol. It is proposed to create barcode patterns so that the vector (digital 

equivalent) of each barcode pattern is the codeword of a multi-valued Hamming 

correcting code or BCH-code. 

A method of synthesis  symbology of a given capacity and color of a noise-

resistant barcode for implementation in a medical information system based on 

multicolor barcoding of information has been developed. 
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The third section develops algorithms and software for noise immunity of 

multicolor barcodes in medical information systems. A method of increasing the 

noise immunity of multicolor bar codes is proposed, which is based on the use of 

two-level  damage control using two multi-valued correcting codes: a code  that 

corrects single or double damages within a  barcode  pattern, and a Reed-Solomon 

code  ï at the level of the entire barcode symbol. 

The fourth section is devoted to improving software design technology  for 

automatic identification processes in medical information systems based on 

multicolor interference-resistant barcoding of information. Based on the analysis 

and prioritization of  functional requirements, the architecture of software system  as 

the part of the  medical information system is developed, the characteristic feature 

of which is the use of multicolor barcoding for automatic identification of medical 

documentation objects. The monitoring organization of software functioning as a 

part of medical information system based on metrics is proposed. 

  A number of new scientific results were obtained  in the dissertation, in 

particular, for the first time  the architecture of the software system  as the core  of 

medical information  system was proposed, a characteristic feature of which is the 

provision of multicolor interference-resistant barcoding of patients' personal data 

and distributed storage of multimodal medical data, which allows: to ensure fast and 

error-free entry of patient data, to guarantee integrity data, as well as simplify the 

processes of creating software for the new generation healthcare industry ï medical 

information systems with automatic identification of medical documentation 

objects.  

        For the first time, a method  of synthesis of symbology (a set  of  barcode 

patterns) of a  given capacity and color of a interference-resistant barcode for 

implementation in a medical information system based  on multicolor barcoding 

information based  on the fact that digital equivalents (vectors) of multicolor barcode 

patterns are codewords of a multi-valued correcting code capable of correction 

single or double errors (damage) within each  barcode  pattern, which, when reading 

(scanning) from a barcode  carrier ï as structural units of a multi-color barcode 
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image, provides reliable data reproduction or detection of a significant part of 

multiple damage of  barcode pattern elements, and thus forms the lower level of 

noise immunity of multicolor  barcode  images (level of barcode patterns). 

        For the first time, a method was developed to  increase the noise immunity of 

multicolor barcodes when they are used in a medical information system, which is 

based on the use of two-level  control of damage (distortion) that occurs when 

scanning a multi-color  barcode  image, using two multi-valued correcting codes: a 

code that corrects single or double damage ï at the barcode patterns  (lower level), 

and the Reed-Solomon code ï at the  level of the entire barcode symbol (upper level), 

and is that the  peculiarity of the application of a multi-valued correcting code at the 

lower level of damage control is that  the digital equivalent (vector) of a multicolor 

barcode pattern should be the codeword of this correcting code, and the peculiarity 

of using a multi-valued correcting code at the upper level of damage control is that 

it should correct distortions of two types ï errors and erasures, where the fact of 

detecting multiple damage  of barcode pattern  elements at the lower level of control  

is qualified at the upper level of control as erasure, which, due to half the resource 

consumption in  the Reed code-Solomon's erasure correction compared to error 

correction can significantly improve the noise immunity  of  barcode symbols: when 

used at the lower level of control the multi-valued BCH-code ï by (35 - 45)%, and 

the multi-valued Hamming code ï by (  12 - 25)%. 

      The theoretical foundations of developing requirements for  the designed 

software have been improved, which consist in the fact that, unlike the existing 

approach to prioritizing functional requirements by qualitative (non-numeric) 

indicators ï  "key", "necessary", "desirable", etc., it is proposed - on the basis of five 

numerical criteria ("benefit ",  "penalty", "cost", "risk", "benefit proximity") that are 

assigned numeric values from the range 1... 10 on the basis of their expert evaluation, 

quantify the overall priority of the requirement by formula calculation, which allows 

you to streamline the requirements in descending order of priority and, on this basis, 

effectively plan and distribute work among teams of performers, taking into account 
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their qualifications and quantitative composition, as well as perform quarterly 

planning of software development.  

 The main scientific results of the dissertation  were published in 7 scientific 

papers, in particular in 5 scientific articles, of which 1 article was published in the 

publication included in the list of scientific journals of Ukraine in category "A", and 

4 articles  in scientific journals included in the list of   scientific   journals of Ukraine 

in category "ɹ", as well as in 2 materials of scientific conferences.  

      Keywords: application software, software architecture, medical information 

systems, automatic identification, multicolor barcoding, digital medicine. 
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ɼʦʜʘʪʦʢ ʅ. ʇʨʦʛʨʘʤʥʠʡ ʢʦʜ ʤʦʜʫʣʷ ʢʦʜʫʚʘʥʥʷ-ʜʝʢʦʜʫʚʘʥʥʷ ʥʘ 

    ʤʦʚʽ Java ééééééééééééééééééééééé214 

ɼʦʜʘʪʦʢ ʇ. ɸʢʪʠ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ  

    ʜʦʩʣʽʜʞʝʥʥʷ ééééééééééééééééééééé..229 
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 ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ 

 

ASCII ï American Standard Code for Information Interchange (ʘʤʝʨʠʢʘʥʩʴʢʠʡ 

ʩʪʘʥʜʘʨʪʥʠʡ ʢʦʜ ʜʣʷ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ) 

COBRA ï COlour BaRcode streaming for smArtphone (ʢʦʣʽʨʥʠʡ ʰʪʨʠʭʦʚʠʡ ʢʦʜ 

ʜʣʷ ʩʤʘʨʪʬʦʥʘ) 

EAN ï European Article Numbering (ʻʚʨʦʧʝʡʩʴʢʘ  ʥʫʤʝʨʘʮʽʷ ʪʦʚʘʨʽʚ) 

GF ï Galois Field (ʧʦʣʝ ɻʘʣʫʘ)  

HCCB ï High Capacity Colour Barcode (ʢʦʣʽʨʥʠʡ ʰʪʨʠʭʦʚʠʡ ʢʦʜ ʚʠʩʦʢʦʾ 

ʻʤʥʦʩʪʽ) 

HCC2D ï High Capacity Coloured 2-Dimensional Code (ʢʦʣʽʨʥʠʡ ʜʚʦʚʠʤʽʨʥʠʡ 

ʢʦʜ ʚʠʩʦʢʦʾ ʻʤʥʦʩʪʽ) 

JABcode ï Just Another Barcode (ʢʦʣʽʨʥʠʡ ʰʪʨʠʭʦʚʠʡ ʢʦʜ) 

LDPC ï Low-Density Parity-check Code (ʢʦʜ ʟ ʤʘʣʦʶ ʱʽʣʴʥʽʩʪʶ ʧʝʨʝʚʽʨʦʢ ʥʘ 

ʧʘʨʥʽʩʪʴ)  

OCR ï Optical Character Recognition (ʦʧʪʠʯʥʝ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʩʠʤʚʦʣʽʚ) 

QR-code ï Quick Response code (ʢʦʜ ʰʚʠʜʢʦʛʦ ʚʽʜʛʫʢʫ) 

RFID ï Radio Frequency Identification (ʨʘʜʽʦʯʘʩʪʦʪʥʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ) 

ɹʏʍ ï ʢʦʨʝʢʪʫʚʘʣʴʥʠʡ ʢʦʜ ɹʦʫʟʘ-ʏʦʫʜʭʫʨʽ-ʍʦʢʚʽʥʛʝʤʘ 

ʄɯʉ ï ʤʝʜʠʯʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ 

ʅʉʂ ï ʥʘʡʤʝʥʰʝ ʩʧʽʣʴʥʝ ʢʨʘʪʥʝ 

ʇɿ ï ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʄʦʜ ï ʤʦʜʫʣʴ, ʚʽʜʥʦʩʥʘ ʦʜʠʥʠʮʷ ʚʠʤʽʨʶʚʘʥʥʷ ʜʦʚʞʠʥʠ (ʚʠʩʦʪʠ) ʫ ʰʪʨʠʭʦʚʠʭ 

ʢʦʜʘʭ 

ʌɺ ï ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʐʂ ï ʰʪʨʠʭʦʚʠʡ ʢʦʜ 

ʐʂ-ʟʥʘʢ ï ʰʪʨʠʭʢʦʜʦʚʠʡ ʟʥʘʢ 

ʐʂ-ʧʦʟʥʘʯʢʘ ï ʰʪʨʠʭʢʦʜʦʚʘ ʧʦʟʥʘʯʢʘ 
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 ɺʉʊʋʇ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɸʚʪʦʤʘʪʠʯʥʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʻ ʪʝʭʥʦʣʦʛʽʻʶ 

ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʚ ʩʠʩʪʝʤʫ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʰʣʷʭʦʤ ʩʢʘʥʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 

ʧʦʟʥʘʯʢʠ (ʤʽʪʢʠ), ʥʘʥʝʩʝʥʦʾ ʥʘ ʧʦʚʝʨʭʥʶ ʦʙô̒ ʢʪʘ ʦʙʣʽʢʫ. 

ʆʜʥʠʤ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʚʠʜʽʚ ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʻ ʪʝʭʥʦʣʦʛʽʷ 

ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʧʝʨʝʚʘʛʘʤʠ ʷʢʦʾ 

ʻ ʚʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʚ ʦʙʯʠʩʣʶʚʘʣʴʥʫ ʩʠʩʪʝʤʫ, ʥʠʟʴʢʘ ʚʘʨʪʽʩʪʴ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʰʪʨʠʭʢʦʜʦʚʠʭ ʧʦʟʥʘʯʦʢ ʪʘ ʟʨʫʯʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ; ʰʪʨʠʭʢʦʜʦʚʽ 

ʧʦʟʥʘʯʢʠ ʟʯʠʪʫʶʪʴ (ʩʢʘʥʫʶʪʴ) ʟ ʦʙôʻʢʪʽʚ ʦʙʣʽʢʫ ʦʧʪʠʯʥʠʤ ʩʧʦʩʦʙʦʤ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʡ ʥʘ ʚʽʜʩʪʘʥʽ. 

ʊʝʭʥʦʣʦʛʽʶ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʛʘʣʫʟʷʭ: ʪʦʨʛʽʚʣʽ, ʣʦʛʽʩʪʠʮʽ, ʚʠʨʦʙʥʠʮʪʚʽ, ʚʽʡʩʴʢʦʚʽʡ ʛʘʣʫʟʽ, 

ʩʬʝʨʽ ʧʦʩʣʫʛ, ʧʦʰʪʦʚʽʡ ʩʧʨʘʚʽ ʪʦʱʦ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ 

ʜʘʥʠʭ ʻ ʘʢʪʫʘʣʴʥʠʤ ʪʘʢʦʞ ʫ ʤʝʜʠʯʥʽʡ ʛʘʣʫʟʽ. 

ɿ ʨʦʟʚʠʪʢʦʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʩʪʘʻ ʟʘʜʘʯʘ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ 

ʤʝʜʠʯʥʦʾ ʛʘʣʫʟʽ. ʎʠʬʨʦʚʘ ʤʝʜʠʮʠʥʘ, ʝʣʝʢʪʨʦʥʥʘ ʦʭʦʨʦʥʘ ʟʜʦʨʦʚô̫  ʻ 

ʚʘʞʣʠʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʫʩʧʽʣʴʥʦʛʦ ʞʠʪʪʷ. ʆʩʥʦʚʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ 

ʝʣʝʢʪʨʦʥʥʦʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫  ʻ ʪʝʣʝʤʝʜʠʯʥʽ ʤʝʨʝʞʽ ʪʘ ʤʝʜʠʯʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʩʠʩʪʝʤʠ. ʄʝʜʠʯʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʻ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʠʤ ʢʦʤʧʣʝʢʩʦʤ, 

ʤʝʪʦʶ ʚʧʨʦʚʘʜʞʝʥʥʷ ʷʢʦʾ ʻ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʤʝʜʠʯʥʦʾ ʫʩʪʘʥʦʚʠ ʽ ʧʦʣʽʧʰʝʥʥʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ. 

ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʤʝʜʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʧʦʢʘʟʫʻ, ʱʦ ʚʦʥʠ ʻ 

ʧʝʨʝʚʘʞʥʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤʠ, ʢʦʨʧʦʨʘʪʠʚʥʠʤʠ, ʥʝʜʦʩʪʘʪʥʴʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦ 

ʨʦʟʚʠʥʝʥʠʤʠ ʪʘ ʥʝ ʚʠʨʽʰʫʶʪʴ ʫʟʘʛʘʣʴʥʝʥʠʭ ʟʘʚʜʘʥʴ ʚ ʩʠʩʪʝʤʽ ʝʣʝʢʪʨʦʥʥʦʾ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫ . ʅʝʜʦʩʪʘʪʥʽʤ ʻ ʩʪʫʧʽʥʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʧʨʠ ʥʘʜʘʥʥʽ 

ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ, ʥʝʦʙʭʽʜʥʦ ʽʩʪʦʪʥʦ ʟʥʠʟʠʪʠ ʚʧʣʠʚ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʘ ʷʢ ʧʨʠ 

ʧʨʠʡʥʷʪʪʽ ʤʝʜʠʯʥʠʭ ʨʽʰʝʥʴ, ʪʘʢ ʽ ʫ ʚʠʢʦʥʘʚʯʽʡ ʜʽʷʣʴʥʦʩʪʽ ʤʝʜʧʝʨʩʦʥʘʣʫ, 

ʧʦʩʠʣʠʪʠ ʟʘʭʠʩʪ ʧʝʨʩʦʥʘʣʴʥʠʭ ʪʘ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪʽʚ, ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ 

ʜʣʷ ʧʘʮʽʻʥʪʘ ʜʦʩʪʫʧ ʜʦ ʚʣʘʩʥʠʭ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ 
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ʚʽʟʫʘʣʴʥʦ ʟʘʭʠʱʝʥʫ ʝʣʝʢʪʨʦʥʥʫ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʣʽʢʘʨʝʤ ʘʙʦ ʤʝʜʠʯʥʠʤ 

ʟʘʢʣʘʜʦʤ ʪʘ ʧʘʮʽʻʥʪʦʤ. 

ɺʠʨʽʰʝʥʥʷ ʮʠʭ ʪʘ ʽʥʰʠʭ ʟʘʚʜʘʥʴ ʤʦʞʣʠʚʝ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʩʢʣʘʜʽ ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭʦʚʦʛʦ 

ʢʦʜʫʚʘʥʥʷ ʩʣʫʞʙʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ ʧʝʨʩʦʥʘʣʴʥʠʭ ʪʘ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ 

ʧʘʮʽʻʥʪʽʚ. 

ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʤʘʻ ʤʽʩʮʝ ʪʝʥʜʝʥʮʽʷ ʜʦ ʨʦʟʰʠʨʝʥʥʷ ʩʬʝʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ, ʦʩʢʽʣʴʢʠ ʙʘʛʘʪʦʢʦʣʽʨʥʽʩʪʴ 

ʜʦʟʚʦʣʷʻ ʫ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ ʧʽʜʚʠʱʠʪʠ ʽʥʬʦʨʤʘʮʽʡʥʫ ʱʽʣʴʥʽʩʪʴ ʰʪʨʠʭʢʦʜʦʚʠʭ 

ʧʦʟʥʘʯʦʢ ʧʦʨʽʚʥʷʥʦ ʟ ʯʦʨʥʦ-ʙʽʣʠʤʠ ʰʪʨʠʭʦʚʠʤʠ ʢʦʜʘʤʠ. ʆʜʥʘʢ, ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ ʫʩʢʣʘʜʥʶʶʪʴʩʷ ʧʨʦʮʝʩʠ 

ʜʝʢʦʜʫʚʘʥʥʷ ʰʪʨʠʭʢʦʜʦʚʠʭ ʧʦʟʥʘʯʦʢ. ʊʦʤʫ, ʜʣʷ ʥʘʜʽʡʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ʜʘʥʠʭ 

ʟʽ ʰʪʨʠʭʢʦʜʦʚʦʾ ʧʦʟʥʘʯʢʠ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʴ 

ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʦʙʨʘʞʝʥʴ. 

ʂʨʽʤ ʪʦʛʦ, ʥʘʙʫʚʘʻ ʨʦʟʚʠʪʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʫ ʩʠʩʪʝʤʽ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫ , ʛʦʣʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʷʢʠʭ ʧʦʩʠʣʠʪʠ ʚʟʘʻʤʦʜʽʶ ʧʘʮʽʻʥʪʘ ʪʘ 

ʣʽʢʘʨʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʢʪʫʘʣʴʥʦʶ ʻ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʟʘʜʘʯʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ 

ʨʦʟʚʠʪʢʫ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʩʪʚʦʨʝʥʥʷ ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʫ ʤʝʜʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤʘʭ ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ  

ʧʝʨʩʦʥʘʣʴʥʠʭ ʪʘ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʙʽʣʴʥʠʭ 

ʧʨʠʩʪʨʦʾʚ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʨʦʚʘʜʠʣʠʩʴ ʫ ʅʘʮʽʦʥʘʣʴʥʦʤʫ 

ʪʝʭʥʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ 

ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè ʚ ʨʘʤʢʘʭ ʚʠʢʦʥʘʥʥʷ ʜʝʨʞʙʶʜʞʝʪʥʦ ʾʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦ ʾ

ʨʦʙʦʪʠ çʄʘʪʝʤʘʪʠʯʥʽ ʪʘ ʧʨʦʛʨʘʤʥʽ ʤʝʪʦʜʠ ʦʙʨʦʙʣʝʥʥʷ ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʭ 

ʜʘʥʠʭ ʤʦʥʽʪʦʨʠʥʛʫ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʩʪʘʥʫ 

ʟʜʦʨʦʚôʷ ʧʘʮʽʻʥʪʽʚè (ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ 0120U102134). 
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ʄʝʪʘ ʽ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʨʦʙʣʝʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʢʣʘʩʫ ʧʨʠʢʣʘʜʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ - ʤʝʜʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ,  ʥʘ ʦʩʥʦʚʽ 

ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʙô̒ ʢʪʽʚ ʤʝʜʠʯʥʦʛʦ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʦʩʥʦʚʥʠʤʠ ʟʘʜʘʯʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʻ: 

- ʘʥʘʣʽʟ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʝʜʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ; 

- ʬʦʨʤʫʚʘʥʥʷ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʘ 

ʦʩʥʦʚʽ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ; 

- ʨʦʟʨʦʙʣʝʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ  ʧʨʦʛʨʘʤʥʦ ʾʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʫ ʩʢʣʘʜʽ ʤʝʜʠʯʥʦʾ  

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ; 

- ʨʦʟʨʦʙʣʝʥʥʷ ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʩʪʚʦʨʝʥʥʷ ʩʠʤʚʦʣʽʢ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʟʘʚʘʜʦʩʪʽʡʢʠʭ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ; 

- ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʫ ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ 

ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʟ ʤʦʞʣʠʚʽʩʪʶ ʾʭ ʟʯʠʪʫʚʘʥʥʷ ʤʦʙʽʣʴʥʠʤʠ 

ʧʨʠʩʪʨʦʷʤʠ; 

- ʘʥʘʣʽʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʦʮʝʩʠ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʤʝʪʦʜʠ ʨʦʟʨʦʙʣʝʥʥʷ ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʪʘ  

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ  ʥʘ ʦʩʥʦʚʽ 

ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʟʘʚʘʜʦʩʪʽʡʢʠʭ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʪʝʦʨʽʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʪʝʦʨʽʷ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ, 

ʪʝʦʨʽʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʪʝʦʨʽʷ ʘʣʛʦʨʠʪʤʽʚ, ʪʝʦʨʽʷ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ 

ʢʦʜʫʚʘʥʥʷ, ʪʝʦʨʽʷ ʩʢʽʥʯʝʥʥʠʭ ʧʦʣʽʚ. 
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ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʫ ʥʘʩʪʫʧʥʦʤʫ: 

1. ʋʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʘʨʭʽʪʝʢʪʫʨʫ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʷʢ ʷʜʨʦ ʤʝʜʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʭʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ ʷʢʦʾ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʜʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʪʘ ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʭ ʤʝʜʠʯʥʠʭ 

ʜʘʥʠʭ, ʱʦ ʜʦʟʚʦʣʷʻ: ʟʘʙʝʟʧʝʯʠʪʠ ʰʚʠʜʢʝ ʽ ʙʝʟʧʦʤʠʣʢʦʚʝ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ 

ʧʘʮʽʻʥʪʘ, ʛʘʨʘʥʪʫʚʘʪʠ ʮʽʣʽʩʥʽʩʪʴ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʩʧʨʦʩʪʠʪʠ ʧʨʦʮʝʩʠ 

ʩʪʚʦʨʝʥʥʷ  ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫  ʥʦʚʦʛʦ 

ʧʦʢʦʣʽʥʥʷ ï ʤʝʜʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʟ ʘʚʪʦʤʘʪʠʯʥʦʶ 

ʽʜʝʥʪʠʬʽʢʘʮʽʻʶ ʦʙô̒ ʢʪʽʚ ʤʝʜʠʯʥʦʛʦ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ.  

2. ʋʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʩʠʥʪʝʟʫ ʩʠʤʚʦʣʽʢʠ (ʤʥʦʞʠʥʠ ʰʪʨʠʭʢʦʜʦʚʠʭ 

ʟʥʘʢʽʚ) ʟʘʜʘʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʢʦʣʽʨʥʦcʪʽ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ 

ʜʣʷ  ʨʝʘʣʽʟʘʮʽʾ ʫ ʤʝʜʠʯʥʽʡ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ 

ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʠʡ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʪʦʤʫ, ʱʦ ʮʠʬʨʦʚʽ 

ʝʢʚʽʚʘʣʝʥʪʠ (ʚʝʢʪʦʨʠ) ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʥʘʢʽʚ ʩʠʤʚʦʣʽʢʠ ʻ 

ʢʦʜʦʚʠʤʠ ʩʣʦʚʘʤʠ ʤʥʦʛʦʟʥʘʯʥʦʛʦ ʢʦʨʝʢʪʫʚʘʣʴʥʦʛʦ ʢʦʜʫ, ʟʜʘʪʥʦʛʦ 

ʚʠʧʨʘʚʣʷʪʠ ʦʜʥʦ- ʘʙʦ ʜʚʦʢʨʘʪʥʽ ʧʦʤʠʣʢʠ (ʫʰʢʦʜʞʝʥʥʷ) ʚ ʤʝʞʘʭ ʢʦʞʥʦʛʦ 

ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʥʘʢʘ, ʱʦ ʧʨʠ ʟʯʠʪʫʚʘʥʥʽ (ʩʢʘʥʫʚʘʥʥʽ) ʟ ʥʦʩʽʷ 

ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʥʘʢʽʚ ï ʷʢ ʩʪʨʫʢʪʫʨʥʠʭ ʦʜʠʥʠʮʴ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ 

ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʦʚʽʨʥʝ ʚʽʜʪʚʦʨʝʥʥʷ ʜʘʥʠʭ ʘʙʦ 

ʚʠʷʚʣʝʥʥʷ ʟʥʘʯʥʦʾ ʯʘʩʪʠʥʠ ʙʘʛʘʪʦʢʨʘʪʥʠʭ ʫʰʢʦʜʞʝʥʴ ʝʣʝʤʝʥʪʽʚ 

ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʥʘʢʘ, ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʫʪʚʦʨʶʻ ʥʠʞʥʽʡ ʨʽʚʝʥʴ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʦʙʨʘʞʝʥʴ (ʨʽʚʝʥʴ 

ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʥʘʢʽʚ). 

3. ʋʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ 

ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ ʧʨʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʽ  ʚ ʤʝʜʠʯʥʽʡ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ, 

ʷʢʠʡ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʚʦʨʽʚʥʝʚʦʛʦ ʢʦʥʪʨʦʣʶ ʫʰʢʦʜʞʝʥʴ 

(ʩʧʦʪʚʦʨʝʥʴ), ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʩʢʘʥʫʚʘʥʥʽ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ 

ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʚʦʭ ʤʥʦʛʦʟʥʘʯʥʠʭ 

ʢʦʨʝʢʪʫʚʘʣʴʥʠʭ ʢʦʜʽʚ: ʢʦʜʫ, ʷʢʠʡ ʚʠʧʨʘʚʣʷʻ ʦʜʥʦ- ʘʙʦ ʜʚʦʢʨʘʪʥʽ 
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ʫʰʢʦʜʞʝʥʥʷ ï ʥʘ ʨʽʚʥʽ ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʥʘʢʽʚ (ʥʠʞʥʽʡ ʨʽʚʝʥʴ), ʪʘ ʢʦʜʫ ʈʽʜʘ-

ʉʦʣʦʤʦʥʘ ï ʥʘ ʨʽʚʥʽ ʫʩʽʻʾ ʰʪʨʠʭʢʦʜʦʚʦʾ ʧʦʟʥʘʯʢʠ (ʚʝʨʭʥʽʡ ʨʽʚʝʥʴ), ʪʘ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʦʩʦʙʣʠʚʽʩʪʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʥʦʛʦʟʥʘʯʥʦʛʦ 

ʢʦʨʝʢʪʫʚʘʣʴʥʦʛʦ ʢʦʜʫ ʥʘ ʥʠʞʥʴʦʤʫ ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ ʫʰʢʦʜʞʝʥʴ ʻ ʪʝ, ʱʦ 

ʮʠʬʨʦʚʠʡ ʝʢʚʽʚʘʣʝʥʪ (ʚʝʢʪʦʨ) ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʥʘʢʘ ʤʘʻ 

ʙʫʪʠ ʢʦʜʦʚʠʤ ʩʣʦʚʦʤ ʮʴʦʛʦ ʢʦʨʝʢʪʫʚʘʣʴʥʦʛʦ ʢʦʜʫ, ʘ ʦʩʦʙʣʠʚʽʩʪʶ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʥʦʛʦʟʥʘʯʥʦʛʦ ʢʦʨʝʢʪʫʚʘʣʴʥʦʛʦ ʢʦʜʫ ʥʘ ʚʝʨʭʥʴʦʤʫ ʨʽʚʥʽ 

ʢʦʥʪʨʦʣʶ ʫʰʢʦʜʞʝʥʴ ʻ ʪʝ, ʱʦ ʚʽʥ ʤʘʻ ʚʠʧʨʘʚʣʷʪʠ ʩʧʦʪʚʦʨʝʥʥʷ ʜʚʦʭ ʚʠʜʽʚ 

ï ʧʦʤʠʣʢʠ ʪʘ ʩʪʠʨʘʥʥʷ, ʜʝ ʬʘʢʪ ʚʠʷʚʣʝʥʥʷ ʙʘʛʘʪʦʢʨʘʪʥʦʛʦ ʫʰʢʦʜʞʝʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʥʘʢʘ ʥʘ ʥʠʞʥʴʦʤʫ ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ 

ʢʚʘʣʽʬʽʢʫʻʪʴʩʷ ʥʘ ʚʝʨʭʥʴʦʤʫ ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ ʷʢ ʩʪʠʨʘʥʥʷ, ʱʦ, ʟʘʚʜʷʢʠ 

ʫʜʚʽʯʽ ʤʝʥʰʦʤʫ ʚʠʪʨʘʯʘʥʥʽ ʨʝʩʫʨʩʫ ʚ ʢʦʜʽ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ ʥʘ ʚʠʧʨʘʚʣʝʥʥʷ 

ʩʪʠʨʘʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʧʨʘʚʣʝʥʥʷʤ ʧʦʤʠʣʢʠ, ʜʦʟʚʦʣʷʻ ʽʩʪʦʪʥʦ ʧʦʣʽʧʰʠʪʠ 

ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʴ ʰʪʨʠʭʢʦʜʦʚʠʭ ʧʦʟʥʘʯʦʢ: ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʥʘ ʥʠʞʥʴʦʤʫ 

ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ ʤʥʦʛʦʟʥʘʯʥʦʛʦ ʢʦʜʫ ɹʏʍ ï ʥʘ (35 - 45)%, ʘ ʤʥʦʛʦʟʥʘʯʥʦʛʦ 

ʢʦʜʫ ʍʝʤʽʥʛʘ ï ʥʘ (12 - 25)%. 

4. ʋʜʦʩʢʦʥʘʣʝʥʦ ʪʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ ʨʦʟʨʦʙʣʝʥʥʷ ʚʠʤʦʛ ʜʦ ʧʨʦʻʢʪʦʚʘʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʽ ʧʦʣʷʛʘʶʪʴ ʫ ʪʦʤʫ, ʱʦ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʽʩʥʫʶʯʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ 

ʷʢʽʩʥʠʤʠ (ʥʝʯʠʩʣʦʚʠʤʠ) ʧʦʢʘʟʥʠʢʘʤʠ ï ñʢʣʶʯʦʚʘò, ñʥʝʦʙʭʽʜʥʘò, ñʙʘʞʘʥʘò 

ʪʦʱʦ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ - ʥʘ ʦʩʥʦʚʽ ʧô̫ ʪʠ ʯʠʩʣʦʚʠʭ ʢʨʠʪʝʨʽʾʚ (ñʚʠʛʦʜʘò, 

ñʚʪʨʘʪʘò, ñʚʘʨʪʽʩʪʴò, ñʨʠʟʠʢò, ñʙʣʠʟʢʽʩʪʴ ʚʠʛʦʜʠò), ʷʢʠʤ ʧʨʠʩʚʦʶʶʪʴ 

ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʟ ʜʽʘʧʘʟʦʥʫ 1é10 ʥʘ ʦʩʥʦʚʽ ʾʭ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ, 

ʢʽʣʴʢʽʩʥʦ ʚʠʟʥʘʯʘʪʠ ʟʘʛʘʣʴʥʠʡ ʧʨʽʦʨʠʪʝʪ ʚʠʤʦʛʠ ʰʣʷʭʦʤ ʬʦʨʤʫʣʴʥʦʛʦ 

ʦʙʯʠʩʣʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʫʧʦʨʷʜʢʦʚʫʚʘʪʠ ʚʠʤʦʛʠ ʟʘ ʩʧʘʜʘʥʥʷʤ ʧʨʽʦʨʠʪʝʪʫ 

ʪʘ ʥʘ ʮʽʡ ʧʽʜʩʪʘʚʽ ʝʬʝʢʪʠʚʥʦ ʧʣʘʥʫʚʘʪʠ ʪʘ ʨʦʟʧʦʜʽʣʷʪʠ ʨʦʙʦʪʠ ʤʽʞ 

ʢʦʤʘʥʜʘʤʠ ʚʠʢʦʥʘʚʮʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʢʚʘʣʽʬʽʢʘʮʽʾ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ, 

ʘ ʪʘʢʦʞ ʚʠʢʦʥʫʚʘʪʠ ʧʦʢʚʘʨʪʘʣʴʥʝ ʧʣʘʥʫʚʘʥʥʷ ʨʦʙʽʪ ʟ ʨʦʟʨʦʙʣʝʥʥʷ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ.  
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ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʫ ʩʧʨʦʱʝʥʥʽ 

ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʤʝʜʠʯʥʦʾ ʛʘʣʫʟʽ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʜʘʥʠʭ 

ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʝʣʝʢʪʨʦʥʥʦʾ ʚʟʘʻʤʦʜʽʾ ʧʘʮʽʻʥʪʘ ʽ 

ʣʽʢʘʨʷ, ʱʦ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ï 

ʷʜʨʘ ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. 

 ʈʦʟʨʦʙʣʝʥʝ  ʘʣʛʦʨʠʪʤʽʯʥʝ ʪʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʢʦʜʫʚʘʥʥʷ-ʜʝʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟʘʩʪʦʩʦʚʘʥʦ ʧʨʠ ʚʠʢʦʥʘʥʥʽ 

ʜʝʨʞʙʶʜʞʝʪʥʦʾ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ  çʄʘʪʝʤʘʪʠʯʥʽ ʪʘ ʧʨʦʛʨʘʤʥʽ ʤʝʪʦʜʠ 

ʦʙʨʦʙʣʝʥʥʷ ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʭ ʜʘʥʠʭ ʤʦʥʽʪʦʨʠʥʛʫ ʤʝʜʠʢʦ-ʙʽʦʣʦʛʽʯʥʠʭ 

ʦʙôʻʢʪʽʚ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ ʧʘʮʽʻʥʪʽʚè (ʥʦʤʝʨ ʜʝʨʞʘʚʥʦʾ 

ʨʝʻʩʪʨʘʮʽʾ 0120U102134) ʜʣʷ  ʧʦʜʘʥʥʷ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪ̔ ʚ ʫ ʚʠʛʣʷʜʽ 

ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ  ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʋʩʽ ʦʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʦ ʟʘʭʠʩʪʫ, ʦʜʝʨʞʘʥʽ ʘʚʪʦʨʦʤ ʦʩʦʙʠʩʪʦ. ʋ  

ʧʫʙʣʽʢʘʮʽʷʭ,  ʥʘʧʠʩʘʥʠʭ  ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ,  ʟʜʦʙʫʚʘʯʝʚʽ ʥʘʣʝʞʘʪʴ  ʥʘʩʪʫʧʥʽ  

ʨʝʟʫʣʴʪʘʪʠ. ʋ ʨʦʙʦʪʽ [1] ʟʜʦʙʫʚʘʯʝʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦ  ʤʝʪʦʜ ʧʦʙʫʜʦʚʠ ʤʥʦʞʠʥʠ 

ʟʘʚʘʜʦʩʪʽʡʢʠʭ ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʥʘʢʽʚ ʥʘ ʦʩʥʦʚʽ ʤʥʦʛʦʟʥʘʯʥʦʛʦ ʢʦʨʝʢʪʫʚʘʣʴʥʦʛʦ 

ʢʦʜʫ ɹʏʍ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʦʚʽʨʥʝ ʚʽʜʪʚʦʨʝʥʥʷ ʜʘʥʠʭ ʧʨʠ ʾʭ ʟʯʠʪʫʚʘʥʥʽ ʟ 

ʥʦʩʽʷ. ʋ ʨʦʙʦʪʽ [2] ʟʜʦʙʫʚʘʯʝʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦ  ʩʧʦʩʽʙ ʧʦʙʫʜʦʚʠ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ 

ʟʘʚʘʜʦʩʪʽʡʢʠʭ ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʥʘʢʽʚ ʥʘ ʦʩʥʦʚʽ ʤʥʦʛʦʟʥʘʯʥʠʭ ʢʦʜʽʚ ʍʝʤʽʥʛʘ. ʋ 

ʨʦʙʦʪʽ [3] ʟʜʦʙʫʚʘʯʝʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦ  ʧʨʦʮʝʜʫʨʫ ʧʦʜʘʥʥʷ ʜʘʥʠʭ ʫ ʚʠʛʣʷʜʽ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟʘʚʘʜʦʩʪʽʡʢʠʭ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʥʘʢʽʚ ʟ 

ʤʦʞʣʠʚʽʩʪʶ ʚʠʧʨʘʚʣʝʥʥʷ ʦʜʥʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ ʫ ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʥʘʢʘʭ. ʋ 

ʨʦʙʦʪʽ [4] ʟʜʦʙʫʚʘʯʝʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ 

ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ, ʷʢʠʡ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʜʚʦʨʽʚʥʝʚʦʛʦ ʢʦʥʪʨʦʣʶ ʫʰʢʦʜʞʝʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʚʦʭ ʤʥʦʛʦʟʥʘʯʥʠʭ 

ʢʦʨʝʢʪʫʚʘʣʴʥʠʭ ʢʦʜʽʚ. ʋ ʨʦʙʦʪʽ [5] ʟʜʦʙʫʚʘʯʝʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʘʨʭʽʪʝʢʪʫʨʫ 

ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʧʨʠʥʮʠʧʫ ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʤʝʜʠʯʥʠʭ 

ʜʘʥʠʭ ʧʘʮʽʻʥʪʘ ʪʘ ʘʥʦʥʽʤʥʦʩʪʽ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʟʘ ʨʘʭʫʥʦʢ ʟʯʠʪʫʚʘʥʥʷ 
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ʰʪʨʠʭʢʦʜʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʦʜʥʦʛʦ ʩʤʘʨʪʬʦʥʘ ʢʘʤʝʨʦʶ ʽʥʰʦʛʦ ʩʤʘʨʪʬʦʥʘ. ʋ 

ʨʦʙʦʪʽ [6] ʟʜʦʙʫʚʘʯʝʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʘʣʛʦʨʠʪʤʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʜʫʨ 

ʢʦʜʫʚʘʥʥʷ-ʜʝʢʦʜʫʚʘʥʥʷ ʜʘʥʠʭ ʤʥʦʛʦʟʥʘʯʥʠʤ ʢʦʜʦʤ ʍʝʤʽʥʛʘ. 

  ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʧʦʚʽʜʘʣʠʩʷ ʪʘ ʦʙʛʦʚʦʨʶʚʘʣʠʩʷ ʥʘ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ:  

1. ʏʦʪʠʨʥʘʜʮʷʪʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʤʘʛʽʩʪʨʘʥʪʽʚ  ̔ʘʩʧʽʨʘʥʪʽʚ ñʇʨʠʢʣʘʜʥʘ 

ʤʘʪʝʤʘʪʠʢʘ ʪʘ ʢʦʤʧôʁ ʪʠʥʛ (ʇʄʂô2021)ò, ʂʠʾʚ, 17 - 19 ʣʠʩʪʦʧʘʜʘ 2021 ʨ. 

ʂʠʾʚ,  ʋʢʨʘʾʥʘ. 

2. ʄʽʞʥʘʨʦʜʥʘ ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʘ ʥʘʫʢʦʚʘ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʷ ʥʘ ʪʝʤʫ 

ñʉʚʽʪ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʧʫʩʢ 13ò 25 - 26 ʞʦʚʪʥʷ 2022 ʨ. ʊʝʨʥʦʧʽʣʴ,  

ʋʢʨʘʾʥʘ. 

ʇʫʙʣʽʢʘʮʽʾ. ʆʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ 7 ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ, ʟʦʢʨʝʤʘ ʫ 5 ʥʘʫʢʦʚʠʭ ʩʪʘʪʪʷʭ, ʟ ʷʢʠʭ 1 

ʩʪʘʪʪʶ ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ ʚʠʜʘʥʥʽ, ʚʢʣʶʯʝʥʦʤʫ ʜʦ ʧʝʨʝʣʽʢʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ 

ʚʠʜʘʥʴ ʋʢʨʘʾʥʠ ʟ ʧʨʠʩʚʦʻʥʥʷʤ ʢʘʪʝʛʦʨʽʾ çɸè, ʽ 4 ʩʪʘʪʪʽ ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ ʬʘʭʦʚʠʭ 

ʚʠʜʘʥʥʷʭ, ʚʢʣʶʯʝʥʠʭ ʜʦ ʧʝʨʝʣʽʢʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʴ ʋʢʨʘʾʥʠ ʟ 

ʧʨʠʩʚʦʻʥʥʷʤ ʢʘʪʝʛʦʨʽʾ çɹè, ʪʘ ʫ 2 ʤʘʪʝʨʽʘʣʘʭ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʡ. 

ʉʪʨʫʢʪʫʨʘ ʨʦʙʦʪʠ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, 

ʯʦʪʠʨʴʦʭ ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ, ʱʦ ʚʢʣʶʯʘʻ 105 

ʥʘʡʤʝʥʫʚʘʥʴ, ʪʘ 13 ʜʦʜʘʪʢʽʚ. ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʨʦʙʦʪʠ ʩʪʘʥʦʚʠʪʴ 231 ʩʪʦʨʽʥʢʫ, 

ʫ ʪʦʤʫ ʯʠʩʣʽ 156 ʩʪʦʨʽʥʦʢ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ, 45 ʨʠʩʫʥʢʽʚ, 16 ʪʘʙʣʠʮʴ. 
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ʈʆɿɼɯʃ 1. ɸʅɸʃɯɿ ɸʃɻʆʈʀʊʄɯʏʅʆ-ʇʈʆɻʈɸʄʅʀʍ ʈɯʐɽʅʔ 

ɼʃʗ ɸɺʊʆʄɸʊʀʏʅʆɰ ɯɼɽʅʊʀʌɯʂɸʎɯɰ ɺ ʄɽɼʀʏʅʀʍ 

ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʉʀʉʊɽʄɸʍ 

 

1. 1. ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʤʝʜʠʯʥʽʡ ʛʘʣʫʟʽ 

 

ʆʭʦʨʦʥʘ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʻ ʦʜʥʠʤ ʟ ʧʨʽʦʨʠʪʝʪʽʚ ʜʽʷʣʴʥʦʩʪʽ ʜʝʨʞʘʚʠ. 

ʅʘ ʧʦʨʷʜʢʫ ʜʝʥʥʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʝʩʠʚʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʨʽʰʝʥʴ ʚ ʛʘʣʫʟʴ ʝʣʝʢʪʨʦʥʥʦʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ, ʷʢʘ ʦʭʦʧʣʶʻ 

ʧʨʦʮʝʩʠ ʥʘʢʦʧʠʯʝʥʥʷ, ʦʙʨʦʙʣʝʥʥʷ, ʘʥʘʣʽʟʫ ʪʘ ʧʝʨʝʜʘʯʽ ʮʠʬʨʦʚʠʭ ʤʝʜʠʯʥʠʭ 

ʜʘʥʠʭ [1, 2]. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʨʽʰʝʥʴ ʚ ʛʘʣʫʟʽ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʟʘʙʝʟʧʝʯʠʪʴ: ʥʘʣʝʞʥʫ ʷʢʽʩʪʴ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ, 

ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʩʧʦʞʠʚʘʯʽʚ (ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʜʦʩʪʫʧʫ ʧʘʮʽʻʥʪʽʚ ʜʦ ʚʣʘʩʥʠʭ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ, ʤʦʞʣʠʚʽʩʪʴ ʚʠʙʦʨʫ ʬʘʭʽʚʮʽʚ, 

ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚ ʪʦʱʦ), ʟʘʭʠʱʝʥʽʩʪʴ ʧʝʨʩʦʥʘʣʴʥʠʭ ʪʘ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ 

ʧʘʮʽʻʥʪʽʚ, ʟʥʠʞʝʥʥʷ ʥʝʙʘʞʘʥʠʭ ʨʠʟʠʢʽʚ ʯʝʨʝʟ ʣʶʜʩʴʢʠʡ ʬʘʢʪʦʨ, ʥʘʜʽʡʥʽʩʪʴ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘ ʧʨʠʡʥʷʪʪʷ ʢʣʽʥʽʯʥʠʭ ʨʽʰʝʥʴ, ʝʣʝʢʪʨʦʥʥʠʡ ʦʙʤʽʥ 

ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ ʬʘʭʽʚʮʷʤʠ ʪʘ ʤʝʜʠʯʥʠʤʠ ʟʘʢʣʘʜʘʤʠ, ʝʣʝʢʪʨʦʥʥʫ 

ʢʦʤʫʥʽʢʘʮʽʶ ʣʽʢʘʨʷ ʪʘ ʧʘʮʽʻʥʪʘ, ʥʘʢʦʧʠʯʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʘʨʭʽʚʥʠʭ ʜʘʥʠʭ ʜʣʷ 

ʥʘʚʯʘʥʥʷ ʤʝʜʠʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ, ʘʥʘʣʽʟʫ, ʚʠʟʥʘʯʝʥʥʷ ʪʝʥʜʝʥʮʽʡ ʪʘ 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʮʠʬʨʦʚʦʾ ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ      [3, 4]. 

ʋ ʜʽʷʣʴʥʦʩʪʽ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚ  ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʧʦʩʽʜʘʶʪʴ ʤʝʜʠʯʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ. 

ʄʝʜʠʯʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ (ʄɯʉ) ï ʮʝ ʩʠʩʪʝʤʥʦ ʦʨʛʘʥʽʟʦʚʘʥʘ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʫʧʨʘʚʣʽʥʥʷ ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʨʝʘʣʽʟʘʮʽʾ ʦʧʝʨʘʮʽʡ 

ʟʙʠʨʘʥʥʷ, ʨʝʻʩʪʨʘʮʽʾ, ʧʝʨʝʜʘʯʽ, ʥʘʢʦʧʠʯʝʥʥʷ, ʧʦʰʫʢʫ, ʦʙʨʦʙʢʠ ʽ ʟʘʭʠʩʪʫ 

ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʙʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚʢʣʶʯʝʥʥʷ ʜʦ ʾʾ ʩʢʣʘʜʫ ʥʝʦʙʭʽʜʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ 
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ʪʝʭʥʽʢʠ, ʟʚôʷʟʢʫ ʪʘ ʩʧʦʩʦʙʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʽʥʬʦʨʤʘʮʽʷ ʥʘʜʘʻʪʴʩʷ 

ʢʦʨʠʩʪʫʚʘʯʘʤ [2]. 

ʄɯʉ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʪʘʢʦʞ ʚʟʘʻʤʦʜʽʶ ʤʝʜʠʯʥʦʾ ʫʩʪʘʥʦʚʠ ʟ eHealth 

ʪʘ ʅʘʮʽʦʥʘʣʴʥʦʶ ʩʣʫʞʙʦʶ ʟʜʦʨʦʚôʷ ʋʢʨʘʾʥʠ (ʅʉɿʋ). ɺʦʥʘ ʤʘʻ ʙʫʪʠ 

ʧʨʦʪʝʩʪʦʚʘʥʘ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ 

ʋʢʨʘʾʥʠ (ʄʆɿ), ʟʦʢʨʝʤʘ ʟ ʪʝʭʥʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ. ɼʦ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ eHealth ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʻʜʥʘʥʽ ʪʽʣʴʢʠ ʪʽ ʄɯʉ, ʷʢʽ ʧʽʜʢʣʶʯʝʥʽ ʜʦ 

ʮʝʥʪʨʘʣʴʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ʫʨʷʜʦʚʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ [5, 6]. 

ʄɯʉ ʤʦʞʫʪʴ ʤʘʪʠ ʷʢ ʫʥʽʚʝʨʩʘʣʴʥʠʡ, ʪʘʢ ʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨ. 

ʇʨʠʢʣʘʜʦʤ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʄɯʉ ʻ ʤʝʜʠʯʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʩʣʫʞʙʠ 

ʢʨʦʚʽ [7]. 

ɺʽʜ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʽʥʰʠʭ ʛʘʣʫʟʝʡ ʄɯʉ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʪʠʤ, 

ʱʦ ʦʜʥʦʯʘʩʥʦ ʟʙʝʨʽʛʘʻ ʽ ʦʙʨʦʙʣʷʻ ʧʝʨʩʦʥʘʣʴʥʽ ʪʘ ʤʝʜʠʯʥʽ ʜʘʥʽ ʧʘʮʽʻʥʪʽʚ, ʘ 

ʪʘʢʦʞ ʜʝʤʦʛʨʘʬʽʯʥʫ ʽʥʬʦʨʤʘʮʽʶ. 

ɺʘʞʣʠʚʠʤ ʻ ʩʧʦʩʽʙ ʨʦʟʛʦʨʪʘʥʥʷ ʄɯʉ ʷʢ ʪʝʭʥʽʯʥʦʾ ʩʠʩʪʝʤʠ ï ʥʘ ʩʝʨʚʝʨʽ 

ʤʝʜʠʯʥʦʛʦ ʟʘʢʣʘʜʫ ʘʙʦ ʚ çʭʤʘʨʽè. ʉʝʨʚʝʨʥʠʡ ʩʧʦʩʽʙ ʨʦʟʛʦʨʪʘʥʥʷ ʻ ʥʘʡʙʽʣʴʰ 

ʦʧʪʠʤʘʣʴʥʠʤ ʜʣʷ ʚʝʣʠʢʠʭ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚ ʟ ʨʦʟʛʘʣʫʞʝʥʦʶ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ; ʜʣʷ ʥʝʚʝʣʠʢʠʭ ʢʣʽʥʽʢ ʪʘ ʣʽʢʘʨʽʚ ʟ ʧʨʠʚʘʪʥʦʶ ʧʨʘʢʪʠʢʦʶ 

ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʭʤʘʨʥʠʡ ʩʧʦʩʽʙ ʨʦʟʛʦʨʪʘʥʥʷ, ʷʢʠʡ ʥʝ ʧʦʪʨʝʙʫʻ 

ʜʦʜʘʪʢʦʚʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ [1, 12 - 14]. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʄɯʉ ʤʝʜʠʯʥʘ ʫʩʪʘʥʦʚʘ ʤʦʞʝ: ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʨʦʙʦʪʫ 

ʨʝʻʩʪʨʘʪʫʨʠ, ʫʧʦʨʷʜʢʫʚʘʚʰʠ ʪʘ ʩʧʨʦʩʪʠʚʰʠ ʧʨʦʮʝʜʫʨʫ ʟʘʧʠʩʫ ʧʘʮʽʻʥʪʽʚ ʥʘ 

ʧʨʠʡʦʤ, ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʘʮʽʻʥʪʽʚ ʤʝʜʠʯʥʦʛʦ ʟʘʢʣʘʜʫ, 

ʤʝʜʠʯʥʽ ʧʦʩʣʫʛʠ ʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʫʧʨʘʚʣʷʪʠ ʤʘʪʝʨʽʘʣʴʥʠʤ ʬʦʥʜʦʤ ʤʝʜʠʯʥʦʾ 

ʫʩʪʘʥʦʚʠ, ʯʝʨʛʦʶ ʥʘ ʤʽʩʮʷ ʚ ʩʪʘʮʽʦʥʘʨʽ, ʚʽʜʩʪʝʞʫʚʘʪʠ ʨʫʭ ʤʝʜʠʢʘʤʝʥʪʽʚ ʪʘ 

ʤʝʜʧʨʝʧʘʨʘʪʽʚ ʥʘ ʩʢʣʘʜʽ ʽ ʤʽʞ ʚʽʜʜʽʣʝʥʥʷʤʠ, ʫʧʦʨʷʜʢʫʚʘʪʠ ʨʦʙʦʪʫ ʣʘʙʦʨʘʪʦʨʽʡ 

ʽ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʢʘʙʽʥʝʪʽʚ, ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʦʧʝʨʘʪʠʚʥʝ ʧʝʨʝʜʘʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʴ ʬʘʭʽʚʮʽʚ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ, ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʟʙʽʨ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ, ʛʦʪʫʚʘʪʠ ʟʚʽʪʠ ʪʘ ʚʠʢʦʥʫʚʘʪʠ ʘʥʘʣʽʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʘ 

ʪʘʢʦʞ ʟʜʽʡʩʥʶʚʘʪʠ ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ [3 - 6]. 
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ʉʪʨʫʢʪʫʨʥʦ ʄɯʉ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʽʜʩʠʩʪʝʤ (ʤʦʜʫʣʽʚ). ɼʦ ʩʢʣʘʜʫ 

ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ ʩʫʯʘʩʥʠʭ ʄɯʉ ʤʦʞʫʪʴ ʚʭʦʜʠʪʠ ʪʘʢʽ ʥʘʡʙʽʣʴʰ ʟʘʛʘʣʴʥʽ 

ʢʦʤʧʦʥʝʥʪʠ: 

¶ ʧʽʜʩʠʩʪʝʤʘ ʨʝʻʩʪʨʘʮʽʾ ʧʘʮʽʻʥʪʘ ʫ ʙʘʟʽ ʜʘʥʠʭ ʤʝʜʠʯʥʦʛʦ ʟʘʢʣʘʜʫ (ʤʦʜʫʣʴ 

çʈʝʻʩʪʨʘʪʫʨʘè) ï ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʦʥʘʣʴʥʦʾ ʝʣʝʢʪʨʦʥʥʦʾ ʦʙʣʽʢʦʚʦʾ 

ʢʘʨʪʢʠ ʧʘʮʽʻʥʪʘ; 

¶ ʧʽʜʩʠʩʪʝʤʘ ʦʪʨʠʤʘʥʥʷ ʤʝʜʠʯʥʦʾ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ (ʤʦʜʫʣʴ 

çɼʽʘʛʥʦʩʪʠʢʘè) ï ʜʣʷ ʬʽʢʩʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʮʝʜʫʨʠ ʪʝʩʪʫʚʘʥʥʷ 

ʧʘʮʽʻʥʪʽʚ (ʤʝʜʠʯʥʘ ʜʽʘʛʥʦʩʪʠʢʘ, ʫʣʴʪʨʘʟʚʫʢʦʚʘ ʜʽʘʛʥʦʩʪʠʢʘ, ʢʦʤʧôʶʪʝʨʥʘ 

ʬʣʶʦʨʦʛʨʘʬʽʷ, ʪʦʤʦʛʨʘʬʽʷ ʪʦʱʦ ); 

¶ ʧʽʜʩʠʩʪʝʤʘ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʤʦʜʫʣʴ 

çʃʘʙʦʨʘʪʦʨʽʷè); 

¶ ʧʽʜʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ (ɸʈʄ) ʣʽʢʘʨʷ (ʤʦʜʫʣʴ 

çʃʽʢʘʨè) ï ʜʣʷ ʨʦʙʦʪʠ ʟ ʤʝʜʠʯʥʠʤʠ ʟʘʧʠʩʘʤʠ, ʥʘʧʨʘʚʣʝʥʥʷʤʠ, ʨʝʮʝʧʪʘʤʠ 

ʟʘ ʧʨʦʛʨʘʤʦʶ çɼʦʩʪʫʧʥʽ ʣʽʢʠè ʪʦʱʦ; 

¶ ʧʽʜʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʤʦʣʦʜʰʦʛʦ ʤʝʜʠʯʥʦʛʦ 

ʧʝʨʩʦʥʘʣʫ (ʤʦʜʫʣʴ çʄʝʜʩʝʩʪʨʘè); 

¶ ʧʽʜʩʠʩʪʝʤʘ ʦʙʣʽʢʫ ʧʨʝʧʘʨʘʪʽʚ (ʤʦʜʫʣʴ çʄʝʜʠʢʘʤʝʥʪʠè); 

¶ ʧʽʜʩʠʩʪʝʤʘ ʦʙʣʽʢʫ ʤʝʜʠʯʥʦʛʦ ʩʪʨʘʭʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ (ʤʦʜʫʣʴ çʄʝʜʠʯʥʝ 

ʩʪʨʘʭʫʚʘʥʥʷè); 

¶ ʧʽʜʩʠʩʪʝʤʘ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʧʽʜʛʦʪʦʚʢʠ ʟʚʽʪʽʚ, ʫʧʨʘʚʣʽʥʩʴʢʠʭ 

ʨʽʰʝʥʴ, ʚʟʘʻʤʦʜʽʾ ʟ eHealth ʪʘ ʅʉɿʋ (ʤʦʜʫʣʴ çɸʜʤʽʥʽʩʪʨʫʚʘʥʥʷè). 

ɿʘʣʝʞʥʦ ʚʽʜ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʤʝʜʠʯʥʦʾ ʫʩʪʘʥʦʚʠ ʾʾ ʄɯʉ ʤʦʞʝ ʤʘʪʠ ʫ ʩʚʦʻʤʫ 

ʩʢʣʘʜʽ ʡ ʽʥʰʽ ʤʦʜʫʣʽ. 

ʇʝʨʰʠʤ ʧʨʦʻʢʪʦʤ ʄɯʉ ʩʪʘʚ ʧʨʦʻʢʪ MEDINET, ʨʦʟʨʦʙʣʝʥʠʡ ʢʦʤʧʘʥʽʻʶ 

çGeneral Electricè (ʉʐɸ). 

ɺ ʦʢʨʝʤʠʭ ʩʝʢʪʦʨʘʭ ʤʝʜʠʯʥʦʾ ʛʘʣʫʟʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ 

ʤʝʜʠʯʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʝʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ. 
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ʉʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʨʦʛʨʘʤʥʽ ʧʨʦʜʫʢʪʠ:ASDSee, Aquilion ONE, Infinix  CS-I, 

Horizon SE, XIDF-QCA801, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʢʦʤʧʣʝʢʩʘʭ ʧʨʦʤʝʥʝʚʦʾ ʪʘ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ï ʫʣʴʪʨʘʟʚʫʢʦʚʘ ʩʦʥʦʛʨʘʬʽʷ, ʢʦʤʧôʶʪʝʨʥʘ 

ʪʦʤʦʛʨʘʬʽʷ, ʤʘʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʘ ʪʦʤʦʛʨʘʬʽʷ, ʘʥʛʽʦʛʨʘʬʽʷ, ʝʭʘʩʦʥʦʛʨʘʬʽʷ, 

ʝʥʜʦʩʢʦʧʽʷ ʪʦʱʦ. ɼʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʜʘʥʠʭ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʝʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ, ʥʘʧʨʠʢʣʘʜ, ɻʘʩʪʨʦʛʨʘʬ 1ʊ, Stimul ʪʘ ʽʥ. [7]. 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʽʘʛʥʦʟʫ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʪʝʩʪʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʽ ʝʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ: ɽʢʩʧʝʨʪʥʘ ʩʠʩʪʝʤʘ ʧʦʩʪʘʥʦʚʢʠ 

ʜʽʘʛʥʦʟʽʚ Internist, BPLab, SpeseLabs Medical, Meditech, Omron, CardioVita ʪʘ 

ʽʥ. [2]. 

ʋ ʨʘʤʢʘʭ ʤʽʞʥʘʨʦʜʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʩʪʚʦʨʝʥʽ ʝʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ ʽ 

ʙʘʟʠ ʜʘʥʠʭ: NUCLEUS ï ʤʫʣʴʪʠʤʝʜʽʡʥʝ ʜʦʩʴʻ ʧʘʮʽʻʥʪʘ, EMDIS ï ɭʚʨʦʧʝʡʩʴʢʘ 

ʤʝʜʠʯʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʜʣʷ ʜʦʥʦʨʽʚ ʢʽʩʪʢʦʚʦʛʦ ʤʦʟʢʫ,  EPIC ï 

ɭʚʨʦʧʝʡʩʴʢʘ ʤʦʜʝʣʴ ʣʽʢʫʚʘʥʥʷ,  FEST ï  ʙʘʟʘ ʜʣʷ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʣʫʞʙ 

ʪʝʣʝʤʝʜʠʮʠʥʠ, HDI 5000  ï ʝʢʩʧʝʨʪʥʘ ʩʠʩʪʝʤʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʦʙʨʦʙʢʫ 

ʟʦʙʨʘʞʝʥʴ, ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ                (ISAAC ï ʽʥʪʝʛʨʦʚʘʥʘ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʘ ʩʠʩʪʝʤʘ,  SHINE ï ʩʪʨʘʪʝʛʽʯʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʤʝʨʝʞʘ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ɭʚʨʦʧʠ), ʧʨʦʛʨʘʤʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʛʨʫʧ ʥʘʩʝʣʝʥʥʷ.  

ʅʠʥʽ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʪʘ ʛʣʦʙʘʣʴʥʠʭ ʤʝʜʠʯʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. ʊʘʢʘ ʩʠʩʪʝʤʘ ʦʨʛʘʥʽʟʦʚʘʥʘ ʜʣʷ ʦʥʢʦʣʦʛʽʯʥʠʭ ʭʚʦʨʠʭ, 

ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʟʜʦʨʦʚôʷ ʤʽʩʪʘ. ɼʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʫʙʝʨʢʫʣʴʦʟʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʘʛʘʪʦʨʽʚʥʝʚʘ ʢʦʤʧôʁ ʪʝʨʥʘ ʩʠʩʪʝʤʘ [10]. ʈʦʟʨʦʙʣʷʶʪʴʩʷ 

ʧʨʦʛʨʘʤʥʽ ʢʦʤʧʣʝʢʩʠ ʙʘʟ ʜʘʥʠʭ ʽ ʝʢʩʧʝʨʪʥʠʭ ʩʠʩʪʝʤ. ʉʪʚʦʨʝʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʩʠʩʪʝʤʠ ʟ ʤʝʜʠʢʦ-ʩʘʥʽʪʘʨʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʧʦʯʠʥʘʶʪʴ 

ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ. 

ʉʴʦʛʦʜʥʽ ʚ ʤʝʜʠʯʥʽʡ ʛʘʣʫʟʽ ʋʢʨʘʾʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʩʠʩʪʝʤʠ, ʩʝʨʝʜ ʷʢʠʭ çɽʄʉɯʄɽɼè, çʄʝʜʫʯʝʪè, çʄʝʜʽʘʣʦʛè, çTherDepè, 

çAstraiaè, çʃʠʩʄʝʜʘʧè,  çʂʘʰʪʘʥè, çɼʦʢʪʦʨ ɽʣʝʢʩè, çɼʦʙʨʦʙʫʪè ʪʘ ʽʥʰʽ [1, 2, 

8]. 
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ɿʘʟʥʘʯʝʥ̔  ʄɯʉ ʻ ʢʦʤʝʨʮʽʡʥʠʤʠ ʇɿ. ʇʘʨʘʣʝʣʴʥʦ ʟ ʨʠʥʢʦʤ ʢʦʤʝʨʮʽʡʥʦʛʦ 

ʇɿ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʥʘʧʨʷʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ 

ʚʽʣʴʥʦ-ʨʦʟʧʦʚʩʶʜʞʫʚʘʥʦʛʦ ʇɿ ʟ ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ [8]. ʅʘʧʨʠʢʣʘʜ, ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʘʢʽ ʄɯʉ ʟ ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ ʷʢ WorldVistA, OpenEMR ʪʘ 

OpenMRS [8, 9]. 

ʅʘʙʫʚʘʻ ʨʦʟʚʠʪʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷ (m-health), ʛʦʣʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʷʢʠʭ ʧʦʩʠʣʠʪʠ ʚʟʘʻʤʦʜʽʶ ʧʘʮʽʻʥʪʘ 

ʪʘ ʣʽʢʘʨʷ, ʱʦ ʚ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʩʧʨʠʷʪʠʤʝ ʧʽʜʪʨʠʤʮʽ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʚ 

ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ. ʊʘʢ, ʟʘ ʧʨʦʻʢʪʦʤ ɭʉ, ʩʧʨʷʤʦʚʘʥʦʛʦ ʥʘ ʧʦʙʫʜʦʚʫ 

ʜʠʩʪʘʥʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʟʜʦʨʦʚôʷ ʣʽʪʥʽʭ ʣʶʜʝʡ ʟ ʤʥʦʞʠʥʥʠʤʠ 

ʭʨʦʥʽʯʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʨʦʟʨʦʙʣʝʥʦ ʤʦʙʽʣʴʥʠʡ ʟʘʩʪʦʩʫʥʦʢ eCAALYX 

[10]. ʄʘʶʯʠ ʟʘ ʤʝʪʫ ʟʘʣʫʯʝʥʥʷ ʧʘʮʽʻʥʪʽʚ, ʦʧʽʢʫʥʽʚ ʽ ʣʽʢʘʨʽʚ ʜʦ ʦʧʝʨʘʪʠʚʥʦʾ 

ʚʟʘʻʤʦʜʽʾ, ʨʦʟʨʦʙʥʠʢʠ ʚʠʟʥʘʯʘʶʪʴ ʦʩʥʦʚʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʤʦʙʽʣʴʥʦʾ 

ʧʣʘʪʬʦʨʤʠ Ecaalyx ï ʙʫʪʠ ʧʦʩʝʨʝʜʥʠʢʦʤ ʤʽʞ ʤʦʙʽʣʴʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʣʽʪʥʽ ʣʶʜʠ, ʪʘ ʚʝʙ-ʩʘʡʪʦʤ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʟʘʙʝʟʧʝʯʠʪʠ 

ʣʽʢʘʨʷ ʽ ʧʘʮʽʻʥʪʘ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜ ʜʘʚʘʯʽʚ ʽ ʧʨʦ 

ʛʝʦʛʨʘʬʽʯʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ (ʧʘʮʽʻʥʪʘ) ʟʘʩʦʙʘʤʠ GPS ʩʤʘʨʪʬʦʥʘ 

[11]. ʎʝ ʟʘʙʝʟʧʝʯʠʪʴ ʨʝʘʣʽʟʘʮʽʶ ʪʘʢʠʭ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ: ʦʙʣʽʢ ʧʘʮʽʻʥʪʽʚ 

ʢʣʽʥʽʢ ʪʘ ʦʙʩʷʛʫ ʥʘʜʘʥʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ; ʜʠʩʪʘʥʮʽʡʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʾʭʥɹʦʛʦ ʩʪʘʥʫ; ʦʜʝʨʞʫʚʘʪʠ, ʟʙʝʨʽʛʘʪʠ ʽ ʧʝʨʝʜʘʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʦʙʩʪʝʞʝʥʴ; ʢʦʥʪʨʦʣʴ ʧʨʘʚʠʣʴʥʦʩʪʽ ʧʨʠʟʥʘʯʝʥʦʛʦ ʣʽʢʫʚʘʥʥʷ; ʧʨʦʚʝʜʝʥʥʷ 

ʚʽʜʜʘʣʝʥʦʛʦ ʥʘʚʯʘʥʥʷ; ʥʘʜʘʥʥʷ ʢʦʥʩʫʣʴʪʘʮʽʡ ʤʘʣʦʜʦʩʚʽʜʯʝʥʠʤ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤ 

[3, 4 ]. 

ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʨʽʰʝʥʴ ʚ ʩʠʩʪʝʤʽ ʝʣʝʢʪʨʦʥʥʦʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ 

ʧʦʢʘʟʫʻ, ʱʦ ʪʝʭʥʦʣʦʛʽʷ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʤʝʜʠʯʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʧʦʪʨʝʙʫʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ. ɿʦʢʨʝʤʘ, ʩʣʽʜ ʟʘʙʝʟʧʝʯʠʪʠ ʜʣʷ 

ʧʘʮʽʻʥʪʘ ʤʦʞʣʠʚʽʩʪʴ ʚʦʣʦʜʽʥʥʷ ʩʚʦʾʤʠ ʤʝʜʠʯʥʠʤʠ ʜʘʥʠʤʠ, ʘ ʪʘʢʦʞ ʥʘʜʘʚʘʪʠ 

ʜʦʩʪʫʧ ʜʦ ʥʠʭ ʣʠʰʝ ʟʘ ʚʣʘʩʥʠʤ ʙʘʞʘʥʥʷʤ. ʂʨʽʤ ʪʦʛʦ, ʜʦʮʽʣʴʥʦ ʧʝʨʝʜʙʘʯʠʪʠ 

ʧʦʩʠʣʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʾ ʚʟʘʻʤʦʜʽʾ ʣʽʢʘʨʷ ʪʘ ʧʘʮʽʻʥʪʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ. ɼʦʩʷʛʪʠ ʮʴʦʛʦ ʤʦʞʣʠʚʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʧʨʦʚʘʜʞʝʥʥʷ 
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ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ï ʩʣʫʞʙʦʚʠʭ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʪʘ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪʘ, ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʟʘʚʘʜʦʩʪʽʡʢʠʭ 

ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʩʪʫʧʽʥʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ 

ʧʨʦʮʝʩʽʚ ʫ ʤʝʜʠʯʥʦʤʫ ʟʘʢʣʘʜʽ ʪʘ ʧʦʩʠʣʠʪʴ ʟʘʭʠʩʪ ʜʘʥʠʭ ʧʘʮʽʻʥʪʘ. 

ɿʘ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʛʦʣʦʚʥʠʤ ʥʦʩʽʻʤ ʽʥʬʦʨʤʘʮʽʾ ʚ ʤʝʜʠʯʥʽʡ ʽʥʬʦʨʤʘʮʽʡʥʽʡ 

ʩʠʩʪʝʤʽ ʤʘʶʪʴ ʙʫʪʠ ʙʘʛʘʪʦʢʦʣʽʨʥʽ ʰʪʨʠʭʦʚʽ ʢʦʜʠ. 

 

1. 2. ʐʪʨʠʭʦʚʽ ʢʦʜʠ ʷʢ ʦʜʠʥ ʟ ʚʠʜʽʚ ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

 

ɸʚʪʦʤʘʪʠʯʥʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʻ ʩʧʦʩʦʙʦʤ ʙʝʟʢʣʘʚʽʘʪʫʨʥʦʛʦ ʚʚʝʜʝʥʥʷ 

ʜʘʥʠʭ ʚ ʩʠʩʪʝʤʫ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʰʣʷʭʦʤ ʾʭ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʟʯʠʪʫʚʘʥʥʷ ʟ ʦʙô̒ ʢʪʘ (ʥʦʩʽʷ). 

 ɸʚʪʦʤʘʪʠʯʥʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʪʘʢʠʭ 

ʪʝʭʥʦʣʦʛʽʡ: ʤʘʛʥʽʪʥʦʾ,   ʨʘʜʽʦʯʘʩʪʦʪʥʦʾ,   ʦʧʪʠʯʥʦʛʦ   ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʩʠʤʚʦʣʽʚ, 

ʰʪʨʠʭʢʦʜʦʚʦʾ, ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʛʦʣʦʩʫ.  

 ʇʨʠʢʣʘʜʦʤ ʤʘʛʥʽʪʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ (MSI ï 

Magnetic Stripe Identification) ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʛʥʽʪʥʠʭ ʢʘʨʪʦʢ ʫ ʧʝʨʝʧʫʩʢʥʠʭ 

ʩʠʩʪʝʤʘʭ. ɿʘʧʠʩʘʥʘ ʥʘ ʤʘʛʥʽʪʥʽʡ ʩʪʨʽʯʮʽ ʽʥʬʦʨʤʘʮʽʷ ʚʚʦʜʠʪʴʩʷ ʚ ʩʠʩʪʝʤʫ 

ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʟ ʚʠʩʦʢʦʶ ʰʚʠʜʢʽʩʪʶ. ʄʘʛʥʽʪʥʘ ʪʝʭʥʦʣʦʛʽʷ ʟʘʙʝʟʧʝʯʫʻ 

ʚʠʩʦʢʫ ʱʽʣʴʥʽʩʪʴ ʟʘʧʠʩʫ ʜʘʥʠʭ ʥʘ ʤʘʛʥʽʪʥʦʤʫ ʥʦʩʽʾ, ʧʨʦʪʝ ʧʦʪʨʝʙʫʻ 

ʢʦʥʪʘʢʪʥʦʛʦ ʟʯʠʪʫʚʘʥʥʷ, ʽ ʜʘʥʽ ʥʝ ʤʦʞʫʪʴ ʟʯʠʪʫʚʘʪʠʩʴ ʥʘ ʚʽʜʩʪʘʥʽ. 

 ʈʘʜʽʦʯʘʩʪʦʪʥʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʦʙô̒ ʢʪʽʚ (RFID ï Radio Frequency 

Identification), ʟʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʨʘʜʽʦʩʠʛʥʘʣʠ ʤʦʞʫʪʴ ʧʨʦʥʠʢʘʪʠ ʢʨʽʟʴ 

ʥʝʧʨʦʚʽʜʥʽ ʤʘʪʝʨʽʘʣʠ, ʤʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ. ɺʽʜʦʤʽ ʧʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʘʜʽʦʯʘʩʪʦʪʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ: ʫ ʛʽʨʥʠʮʪʚʽ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ; ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʽ ï ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʠʨʦʙʽʚ ʧʨʠ ʾʭ ʧʨʦʭʦʜʞʝʥʥʽ ʥʘ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ; ʥʘ ʪʨʘʥʩʧʦʨʪʽ ï ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʤʘʨʰʨʫʪʘʭ ʨʫʭʫ; ʫ ʪʦʨʛʽʚʣʽ ï ʜʣʷ ʢʦʥʪʨʦʣʶ 

ʧʝʨʝʤʽʱʝʥʥʷ ʪʦʚʘʨʽʚ [15, 16]. 
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 ʊʝʭʥʦʣʦʛʽʷ ʦʧʪʠʯʥʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʩʠʤʚʦʣʽʚ (OCR ï Optical Character 

Recognition) ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʝʚʥʦʾ ʩʠʤʚʦʣʽʢʠ, ʷʢʦʶ ʧʦʟʥʘʯʘʶʪʴ 

ʦʙô̒ ʢʪʠ. ʇʦʰʫʢ ʩʠʤʚʦʣʘ ʥʘ ʧʦʚʝʨʭʥʽ ʦʙô̒ ʢʪʘ ʪʘ ʡʦʛʦ ʟʯʠʪʫʚʘʥʥʷ ʨʝʘʣʽʟʫʶʪʴ ʟ 

ʜʦʧʦʤʦʛʦʶ ʬʦʪʦʢʘʤʝʨʠ. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʩʠʤʚʦʣ ʟʯʠʪʫʻʪʴʩʷ 

ʟ ʦʙô̒ ʢʪʘ ʡ ʧʦʨʽʚʥʶʻʪʴʩʷ ʟ ʦʙʨʘʟʦʤ, ʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʧʘʤô̫ ʪʽ ʢʦʤʧôʁ ʪʝʨʘ. 

ʆʧʪʠʯʥʝ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʩʠʤʚʦʣʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʙʘʥʢʽʚʩʴʢʠʭ 

ʯʝʢʽʚ ʪʘ ʬʽʥʘʥʩʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ. 

 ɸʚʪʦʤʘʪʠʯʥʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʥʘ ʦʩʥʦʚʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʛʦʣʦʩʫ (VRS ï Voice 

Recognition Systems) ï ʮʝ ʪʝʭʥʦʣʦʛʽʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʟʘʻʤʦʜʽʶ ʣʶʜʠʥʠ ʟ 

ʦʙô̒ ʢʪʦʤ ʰʣʷʭʦʤ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʢʨʝʤʠʭ ʛʦʣʦʩʦʚʠʭ ʢʦʤʘʥʜ, ʱʦ ʚʠʤʦʚʣʷʶʪʴʩʷ 

ʣʶʜʠʥʦʶ. ʇʨʠ ʮʴʦʤʫ ʤʘʻ ʨʦʟʧʽʟʥʘʚʘʪʠʩʴ ʛʦʣʦʩ ʙʫʜʴ-ʷʢʦʾ ʣʶʜʠʥʠ (ʥʝ ʣʠʰʝ 

ʜʠʢʪʦʨʘ). ɻʦʣʦʩʦʚʝ ʢʝʨʫʚʘʥʥʷ ʦʙô̒ ʢʪʦʤ ʻ ʦʩʦʙʣʠʚʦ ʟʨʫʯʥʠʤ, ʢʦʣʠ ʥʝʦʙʭʽʜʥʦ, 

ʱʦʙ ʨʫʢʠ ʧʨʘʮʽʚʥʠʢʘ ʣʠʰʘʣʠʩʷ ʚʽʣʴʥʠʤʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʦʧʝʨʘʮʽʡ. 

 ʋ ʙʘʥʢʽʚʩʴʢʽʡ ʩʬʝʨʽ ʥʘʙʫʚʘʻ ʧʦʰʠʨʝʥʥʷ ʘʫʪʝʥʪʠʬʽʢʘʮʽʷ ʢʣʽʻʥʪʽʚ ʥʘ 

ʦʩʥʦʚʽ ʛʦʣʦʩʦʚʦʾ ʙʽʦʤʝʪʨʽʾ, ʢʦʣʠ ʦʩʦʙʫ ʽʜʝʥʪʠʬʽʢʫʶʪʴ ʟʘ ʩʫʢʫʧʥʽʩʪʶ 

ʫʥʽʢʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʣʦʩʫ ï ʛʦʣʦʩʦʚʦʛʦ ʟʣʽʧʢʫ. ɻʦʣʦʩʦʚʠʡ ʟʣʽʧʦʢ 

ʢʣʽʻʥʪʘ ï ʮʝ ʮʠʬʨʦʚʠʡ ʢʦʜ, ʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʩʠʩʪʝʤʽ ʷʢ ʝʪʘʣʦʥ, ʪʘ 

ʧʦʨʽʚʥʶʻʪʴʩʷ ʟ ʛʦʣʦʩʦʤ ʢʣʽʻʥʪʘ ʧʨʠ ʡʦʛʦ ʟʚʝʨʪʘʥʥʽ ʜʣʷ ʥʘʜʘʥʥʷ ʡʦʤʫ 

ʙʘʥʢʽʚʩʴʢʠʭ ʧʦʩʣʫʛ.  

 ʋ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʛʦʣʦʩʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʷʢ ʯʘʩʪʠʥʘ ʟʤʽʰʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ. 

 ʐʪʨʠʭʢʦʜʦʚʘ ʪʝʭʥʦʣʦʛʽʷ ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ (BCI ï Barcodes 

Identification) ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ (ʐʂ). ʐʂ 

(Barcode) ʻ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʘʙʦ ʤʘʩʠʚʦʤ ʪʝʤʥʠʭ ʪʘ ʩʚiʪʣʠʭ ʩʤʫʞʦʢ (ʫ 

ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʨʽʟʥʦʢʦʣʽʨʥʠʭ) ï h ʪʨʠʭʽʚ ʪʘ ʧʨʦʤʽʞʢʽʚ ʨʽʟʥʦʾ ʰʠʨʠʥʠ, ʱʦ 

ʯʝʨʛʫʶʪʴʩʷ. ʋ ʐʂ ʽʥʬʦʨʤʘʮʽʶ ʧʦʜʘʶʪʴ ʚʽʜʥʦʩʥʽ ʰʠʨʠʥʠ ʰʪʨʠʭʽʚ ʪʘ 

ʧʨʦʤʽʞʢʽʚ, ʾʭ ʧʦʻʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʢʦʣʽʨ. ɿʘ  ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʦʢʦʣʽʨʥʠʭ ʰʪʨʠʭʽʚ 

ʪʘ ʧʨʦʤʽʞʢʽʚ ʤʦʞʥʘ ʢʦʜʫʚʘʪʠ ʮʠʬʨʠ, ʘʣʬʘʚʽʪʥʽ ʪʘ ʩʧʝʮʽʘʣʴʥʽ ʩʠʤʚʦʣʠ ï 

ʟʘʛʘʣʦʤ ʜʦʚʽʣʴʥʽ ʩʠʤʚʦʣʠ ʢʦʤʧôʁ ʪʝʨʥʦʛʦ ʘʣʬʘʚʽʪʫ (ASCII). 
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ʐʪʨʠʭʦʚʝ ʢʦʜʫʚʘʥʥʷ ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʰʚʠʜʢʦʛʦ ʡ ʪʦʯʥʦʛʦ ʚʚʝʜʝʥʥʷ ʚ 

ʩʠʩʪʝʤʫ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻ ʦʙô̒ ʢʪ ʦʙʣʽʢʫ. ʅʘ ʢʦʞʝʥ ʦʙô̒ ʢʪ 

ʦʙʣʽʢʫ ʥʘʥʦʩʷʪʴ ʰʪʨʠʭʢʦʜʦʚʫ ʧʦʟʥʘʯʢʫ (ʐʂ-ʧʦʟʥʘʯʢʫ), ʷʢʘ ʩʫʧʨʦʚʦʜʞʫʻ ʡʦʛʦ 

ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʧʝʨʝʤʽʱʝʥʥʷ ʚ ʧʝʚʥʽʡ ʩʠʩʪʝʤʽ ʢʝʨʫʚʘʥʥʷ (ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ, ʚ 

ʪʦʨʛʽʚʣʽ, ʙʽʙʣʽʦʪʝʯʥʽʡ ʩʧʨʘʚʽ ʪʦʱʦ). ʐʂ-ʧʦʟʥʘʯʢʘ (Barcode Symbol) ʤʘʻ 

ʦʜʥʦʟʥʘʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʦʙô̒ ʢʪ ʦʙʣʽʢʫ. ɰʾ ʥʘʥʦʩʷʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʦʙô̒ ʢʪʘ ʟ 

ʜʦʪʨʠʤʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʘʚʠʣ (ʩʪʘʥʜʘʨʪʽʚ). ʐʂ-ʧʦʟʥʘʯʢʫ ʟʯʠʪʫʶʪʴ 

ʩʢʘʥʝʨʦʤ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʥʘ ʚʽʜʩʪʘʥʽ. ɿʯʠʪʫʶʯʠ ʐʂ-ʧʦʟʥʘʯʢʫ, ʥʘʧʨʠʢʣʘʜ, ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʽ ʚ ʨʽʟʥʠʭ ʪʦʯʢʘʭ ʨʫʭʫ ʦʙô̒ ʢʪʘ, ʤʦʞʥʘ ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʡʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ [17, 

18]. 

 ʆʩʦʙʣʠʚʦʩʪʽ ʰʪʨʠʭʦʚʦʛʦ ʧʦʜʘʥʥʷ ʜʘʥʠʭ ʨʦʟʛʣʷʥʝʤʦ ʥʘ ʧʨʠʢʣʘʜʽ ʯʦʨʥʦ-

ʙʽʣʦʛʦ ʐʂ EAN-13 ï ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ ʚ ʛʘʣʫʟʽ ʪʦʨʛʽʚʣʽ 

(EAN ï European Article Numbering, ɭʚʨʦʧʝʡʩʴʢʘ ʪʦʚʘʨʥʘ ʥʫʤʝʨʘʮʽʷ) [19, 20]. 

 ʅʘʧʨʠʢʣʘʜ, ʐʂ ʥʘ ʨʠʩ 1.1. ʧʦʜʘʻ ʜʝʩʷʪʢʦʚʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

4820013456795, ʷʢʘ ʻ ʽʜʝʥʪʠʬʽʢʘʪʦʨʦʤ ʧʝʚʥʦʛʦ ʚʠʜʫ ʪʦʚʘʨʫ. 

ɿʣʽʚʘ ʪʘ ʩʧʨʘʚʘ ʥʘ ʰʪʨʠʭʦʚʦʤʫ ʟʦʙʨʘʞʝʥʥʽ ʨʦʟʤʽʰʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʟʥʘʢʠ 

ʉʊɸʈʊ ʪʘ ʉʊʆʇ, ʧʨʠʟʥʘʯʝʥʥʷ ʷʢʠʭ ï ʚʠʟʥʘʯʘʪʠ ʧʦʯʘʪʦʢ ʪʘ ʢʽʥʝʮʴ ʰʪʨʠʭʦʚʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ. ʇʽʜ ʰʪʨʠʭʦʚʠʤ ʟʦʙʨʘʞʝʥʥʷʤ ʤʦʞʫʪʴ ʜʨʫʢʫʚʘʪʠ ʨʷʜʦʢ ʚʽʟʫʘʣʴʥʦ-

ʯʠʪʘʥʠʭ ʩʠʤʚʦʣʽʚ, ʷʢʽ ʻ ʚʣʘʩʥʝ ʪʠʤʠ ʜʘʥʠʤʠ, ʷʢʽ ʧʦʜʘʻ ʰʪʨʠʭʦʚʝ ʟʦʙʨʘʞʝʥʥʷ. 

ʗʢʱʦ ʟʯʠʪʘʪʠ ʣʽʥʽʡʥʠʡ ʐʂ (ʧʝʨʝʪʥʫʪʠ ʚʩʽ ʰʪʨʠʭʠ ʪʘ ʧʨʦʤʽʞʢʠ ʩʢʘʥʝʨʦʤ), ʪʦ 

ʚ ʩʠʩʪʝʤʫ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʥʘʜʽʡʜʫʪʴ 13 ʜʝʩʷʪʢʦʚʠʭ ʮʠʬʨ ï ʪʘʢ ʥʽʙʠ ʚʦʥʠ 

ʙʫʣʠ ʚʚʝʜʝʥʽ ʟ ʢʣʘʚʽʘʪʫʨʠ. 

ɼʣʷ ʥʘʜʽʡʥʦʛʦ ʟʯʠʪʫʚʘʥʥʷ ʐʂ ʧʝʨʝʜ ʟʥʘʢʦʤ ʉʊɸʈʊ ʪʘ ʧʽʩʣʷ ʟʥʘʢʘ 

ʉʊʆʇ ʤʘʶʪʴ ʙʫʪʠ ʚʽʣʴʥʽ ʟʦʥʠ ï ʪʘʢ ʟʚʘʥʽ ʟʦʥʠ ʩʪʘʙʽʣʽʟʘʮʽʾ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʩʢʘʥʫʚʘʪʠ ʐʂ ʷʢ ʟʣʽʚʘ ʥʘʧʨʘʚʦ, ʪʘʢ ʽ ʩʧʨʘʚʘ ʥʘʣʽʚʦ. ʐʪʨʠʭʦʚʝ ʟʦʙʨʘʞʝʥʥʷ 

ʨʘʟʦʤ ʽʟ ʟʦʥʘʤʠ ʩʪʘʙʽʣʽʟʘʮʽʾ ʪʘ ʤʦʞʣʠʚʠʤ ʨʷʜʢʦʤ ʚʽʟʫʘʣʴʥʦ ï ʯʠʪʘʥʠʭ ʩʠʤʚʦʣʽʚ 

ʫʪʚʦʨʶʶʪʴ ʰʪʨʠʭʢʦʜʦʚʫ ʧʦʟʥʘʯʢʫ. 
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ʈʠʩ. 1. 1. ʉʪʨʫʢʪʫʨʘ ʐʂ-ʧʦʟʥʘʯʢʠ ʐʂ EAN-13 

 

 

 ʐʂ-ʧʦʟʥʘʯʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʥʘʢʽʚ (ʐʂ-

ʟʥʘʢʽʚ). ʈʦʟʨʽʟʥʷʶʪʴ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʘ ʩʣʫʞʙʦʚʽ ʐʂ-ʟʥʘʢʠ. ɯʥʬʦʨʤʘʮʽʡʥʠʡ ʐʂ 

ʟʥʘʢ ʧʦʜʘʻ ʚʽʜʧʦʚʽʜʥʠʡ ʩʠʤʚʦʣ ASCII. ʉʣʫʞʙʦʚʠʤʠ ʻ ʐʂ-ʟʥʘʢʠ ʉʊɸʈʊ, 

ʉʊʆʇ ʪʘ ʨʦʟʜʽʣʴʥʠʡ ʐʂ-ʟʥʘʢ, ʷʢʠʡ ʧʦʜʽʣʷʻ ʐʂ-ʧʦʟʥʘʯʢʫ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ. 

ʈʦʟʜʽʣʴʥʠʡ ʐʂ-ʟʥʘʢ ʤʦʞʝ ʙʫʪʠ ʚʽʜʩʫʪʥʽʡ ʫ ʩʪʨʫʢʪʫʨʽ ʐʂ-ʧʦʟʥʘʯʢʠ. 

 ʇʝʨʝʜ ʐʂ-ʟʥʘʢʦʤ ʉʊʆʇ ʤʦʞʫʪʴ ʨʦʟʤʽʱʫʚʘʪʠʩʴ ʦʜʠʥ ʘʙʦ ʜʚʘ ʐʂ-ʟʥʘʢʠ 

ʢʦʥʪʨʦʣʴʥʠʭ ʩʠʤʚʦʣʽʚ. ʂʦʥʪʨʦʣʴʥʠʡ ʩʠʤʚʦʣ ʦʙʯʠʩʣʶʶʪʴ ʟʘ ʧʝʚʥʠʤ ʧʨʘʚʠʣʦʤ, 

ʧʨʠʪʘʤʘʥʥʠʤ ʣʠʰʝ ʜʘʥʦʤʫ ʐʂ, ʡʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʝʨʝʚʽʨʢʠ 

ʧʨʘʚʠʣʴʥʦʩʪʽ ʟʯʠʪʫʚʘʥʥʷ ʐʂ-ʧʦʟʥʘʯʢʠ. 

 ʂʦʞʥʦʤʫ ʐʂ-ʟʥʘʢʫ ʤʦʞʥʘ ʧʦʩʪʘʚʠʪʠ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʮʠʬʨʦʚʠʡ 

ʝʢʚʽʚʘʣʝʥʪ (ʜʚʽʡʢʦʚʠʡ ʢʦʜ). 

 ʅʘʧʨʠʢʣʘʜ, ʩʠʤʚʦʣ 8 ʥʘ ʐʂ-ʧʦʟʥʘʯʮʽ ʥʘ ʨʠʩ.1. 1 ʧʦʜʘʻ ʐʂ-ʟʥʘʢ (ʨʠʩ. 1. 

2), ʷʢʦʤʫ ʚʽʜʧʦʚʽʜʘʻ ʜʚʽʡʢʦʚʠʡ ʝʢʚʽʚʘʣʝʥʪ 0110111; ʮʠʬʨʘ 1 ʧʦʟʥʘʯʘʻ ʰʪʨʠʭ 

ʤʽʥʽʤʘʣʴʥʦ ʤʦʞʣʠʚʦʾ ʰʠʨʠʥʠ, ʘ 0 ï ʧʨʦʤʽʞʦʢ ʤʽʥʽʤʘʣʴʥʦ ʤʦʞʣʠʚʦʾ ʰʠʨʠʥʠ. 

ʐʪʨʠʭʠ ʪʘ ʧʨʦʤʽʞʢʠ ʻ ʝʣʝʤʝʥʪʘʤʠ ʐʂ-ʟʥʘʢʘ. 

ʐʠʨʠʥʫ ʰʪʨʠʭʽʚ ʪʘ ʧʨʦʤʽʞʢʽʚ ʚʠʤʽʨʶʶʪʴ ʚ ʤʦʜʫʣʷʭ; ʤʦʜʫʣʴ ï ʮʝ 

ʤʽʥʽʤʘʣʴʥʘ ʰʠʨʠʥʘ, ʷʢʽʡ ʢʨʘʡʥʽ ʨʦʟʤʽʨʠ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʰʪʨʠʭʦʚʦʛʦ 
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ʟʦʙʨʘʞʝʥʥʷ. ʄʦʜʫʣʴ ʻ ʙʝʟʨʦʟʤʽʨʥʦʶ ʚʽʜʥʦʩʥʦʶ ʚʝʣʠʯʠʥʦʶ. ʐʠʨʠʥʘ 

ʥʘʡʚʫʞʯʦʛʦ ʝʣʝʤʝʥʪʘ (ʰʪʨʠʭʘ ʘʙʦ ʧʨʦʤʽʞʢʫ) ʜʦʨʽʚʥʶʻ ʦʜʥʦʤʫ ʤʦʜʫʣʶ. 

 

 
ʧʨʦʤʽʞʦʢ ʰʪʨʠʭ ʧʨʦʤʽʞʦʢ 

 

 

 

1 ʤʦʜʫʣʴ 

ʰʪʨʠʭ 

  

 

1 ʤʦʜʫʣʴ 2 ʤʦʜʫʣʽ 3 ʤʦʜʫʣʽ 

 

ʈʠʩ. 1. 2. ʉʪʨʫʢʪʫʨʘ ʐʂ-ʟʥʘʢʘ, ʷʢʠʡ ʧʦʜʘʻ ʮʠʬʨʫ 8 ʚ ʐʂ EAN-13 

 

  

 ʐʂ-ʟʥʘʢ ʥʘ ʨʠʩ. 1. 2 ʤʘʻ ʰʠʨʠʥʫ 7 ʤʦʜʫʣʽʚ, ʚʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ 

ʧʨʦʤʽʞʢʽʚ ʪʘ ʜʚʦʭ ʰʪʨʠʭʽʚ, ʧʨʦʤʽʞʢʠ ʪʘ ʰʪʨʠʭʠ ʯʝʨʛʫʶʪʴʩʷ ʚ ʟʦʙʨʘʞʝʥʥʽ. 

 ʋ ʣʽʥʽʡʥʠʭ ʐʂ ʽʥʬʦʨʤʘʮʽʶ ʧʦʜʘʶʪʴ ʢʦʤʙʽʥʘʮʽʾ ʰʪʨʠʭʽʚ ʽ ʧʨʦʤʽʞʢʽʚ ʪʘ 

ʾʭ ʰʠʨʠʥʠ, ʚʠʩʦʪʘ ʰʪʨʠʭʽʚ ʪʘ ʧʨʦʤʽʞʢʽʚ ʥʝ ʥʝʩʝ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

[17 - 20]. 

 ʂʦʞʥʠʡ ʐʂ ʤʘʻ ʩʚʽʡ, ʽ ʧʨʠʪʘʤʘʥʥʠʡ ʣʠʰʝ ʡʦʤʫ, ʥʘʙʽʨ ʐʂ-ʟʥʘʢʽʚ, ʷʢʽ 

ʧʦʟʥʘʯʘʶʪʴ, ʩʠʤʚʦʣʠ ASCII. ʎʝʡ ʥʘʙʽʨ ʐʂ-ʟʥʘʢʽʚ ʥʘʟʠʚʘʶʪʴ ʩʠʤʚʦʣʽʢʦʶ 

ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ. 

 ʅʘʧʨʠʢʣʘʜ, ʩʠʤʚʦʣʽʢʘ ʐʂ EAN-13 ʥʘʣʽʯʫʻ 40 ʐʂ-ʟʥʘʢʽʚ,  ʧʦʜʽʣʝʥʠʭ ʥʘ 

4 ʥʘʙʦʨʠ ʧʦ 10 ʐʂ-ʟʥʘʢʽʚ ʫ ʢʦʞʥʦʤʫ. ʂʦʤʙʽʥʫʚʘʥʥʷ 4-ʭ ʥʘʙʦʨʽʚ ʜʦʟʚʦʣʷʻ 

ʥʝʷʚʥʦ ʢʦʜʫʚʘʪʠ ʦʜʥʫ ʜʝʩʷʪʢʦʚʫ ʮʠʬʨʫ ï ʩʪʘʨʰʫ ʮʠʬʨʫ ʪʦʚʘʨʥʦʛʦ ʥʦʤʝʨʘ [20].  

 ʄʦʞʣʠʚʽ ʩʠʤʚʦʣʽʢʠ, ʐʂ-ʟʥʘʢʠ ʷʢʠʭ ʦʙʤʝʞʝʥʽ ʟʣʽʚʘ (ʐʂ-ʟʥʘʢ 

ʧʦʯʠʥʘʻʪʴʩʷ ʰʪʨʠʭʦʤ ʽ ʟʘʚʝʨʰʫʻʪʴʩʷ ʧʨʦʤʽʞʢʦʤ), ʩʧʨʘʚʘ (ʐʂ-ʟʥʘʢ 

ʧʦʯʠʥʘʻʪʴʩʷ ʧʨʦʤʽʞʢʦʤ ʽ ʟʘʚʝʨʰʫʻʪʴʩʷ ʰʪʨʠʭʦʤ) ʘʙʦ ʟ ʦʙʦʭ ʙʦʢʽʚ ï ʟʣʽʚʘ ʪʘ 

ʩʧʨʘʚʘ. 

 ʗʢʱʦ ʩʠʤʚʦʣʽʢʘ ʐʂ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʐʂ-ʟʥʘʢʽʚ, ʦʙʤʝʞʝʥʠʭ ʟ ʦʜʥʦʛʦ ʙʦʢʫ, 

ʪʦ ʪʘʢʠʡ ʣʽʥʽʡʥʠʡ ʐʂ ʥʘʟʠʚʘʶʪʴ ʥʝʧʝʨʝʨʚʥʠʤ. ʉʠʤʚʦʣʽʢʘ ʥʘ ʦʩʥʦʚʽ ʐʂ-

ʟʥʘʢʽʚ, ʦʙʤʝʞʝʥʠʭ ʟ ʦʙʦʭ ʙʦʢʽʚ, ʫʪʚʦʨʶʻ ʜʠʩʢʨʝʪʥʠʡ ʐʂ (ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 
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ʐʂ-ʟʥʘʢʠ ʫ ʩʢʣʘʜʽ ʐʂ-ʧʦʟʥʘʯʢʠ ʚʽʜʦʢʨʝʤʣʶʶʪʴ ʨʦʟʜʽʣʴʥʠʤʠ ʧʨʦʤʽʞʢʘʤʠ) 

[19]. 

 ʂʨʽʤ ʪʦʛʦ, ʩʣʽʜ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʧʘʨʠʪʝʪ ʐʂ-ʟʥʘʢʘ. ʐʂ-ʟʥʘʢ ʧʘʨʥʦʛʦ 

ʧʘʨʠʪʝʪʫ ï ʮʝ ʟʥʘʢ, ʩʫʤʘʨʥʘ ʰʠʨʠʥʘ ʰʪʨʠʭʽʚ ʷʢʦʛʦ (ʚ ʤʦʜʫʣʷʭ) ʻ ʧʘʨʥʠʤ 

ʯʠʩʣʦʤ. 

 ɺʘʞʣʠʚʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ ʻ ʡʦʛʦ ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʴ. 

ɿʘʚʘʜʦʩʪʽʡʢʠʤ ʻ ʐʂ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ/ʚʠʧʨʘʚʣʷʪʠ ʧʦʤʠʣʢʠ 

ʟʯʠʪʫʚʘʥʥʷ. 

ɿʘʚʘʜʦʩʪʽʡʢʽʩʪʴ ʐʂ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʜʚʦʤʘ ʰʣʷʭʘʤʠ - ʤʘʪʝʤʘʪʠʯʥʠʤ ʪʘ 

ʩʪʨʫʢʪʫʨʥʠʤ [19, 20]. 

ʋ ʚʠʧʘʜʢʫ ʣʽʥʽʡʥʠʭ ʐʂ ʤʘʪʝʤʘʪʠʯʥʠʡ ʰʣʷʭ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʨʠʻʜʥʘʥʥʽ ʜʦ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʤʚʦʣʽʚ, ʱʦ 

ʧʽʜʣʷʛʘʶʪʴ ʰʪʨʠʭʦʚʦʤʫ ʢʦʜʫʚʘʥʥʶ, ʦʜʥʦʛʦ ʘʙʦ ʜʚʦʭ ʢʦʥʪʨʦʣʴʥʠʭ ʩʠʤʚʦʣʽʚ, 

ʷʢʽ ʻ ʬʫʥʢʮʽʻʶ ʚʽʜ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʤʚʦʣʽʚ ʽ ʦʙʯʠʩʣʶʶʪʴʩʷ ʟʘ ʧʝʚʥʠʤ 

ʧʨʘʚʠʣʦʤ. ʋ ʐʂ-ʧʦʟʥʘʯʮʽ ʢʦʥʪʨʦʣʴʥʦʤʫ ʩʠʤʚʦʣʫ ʚʽʜʧʦʚʽʜʘʻ ʢʦʥʪʨʦʣʴʥʠʡ 

ʐʂ-ʟʥʘʢ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʦʤʠʣʢʠ ʟʯʠʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ 

ʟʯʠʪʘʪʠ ʐʂ-ʧʦʟʥʘʯʢʫ (ʽʥʬʦʨʤʘʮʽʡʥʽ ʐʂ-ʟʥʘʢʠ ʪʘ ʢʦʥʪʨʦʣʴʥʠʡ ʐʂ-ʟʥʘʢ), 

ʢʦʞʥʦʤʫ ʐʂ-ʟʥʘʢʫ ʧʦʩʪʘʚʠʪʠ  ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʠʤʚʦʣ ʟ ʩʠʤʚʦʣʽʢʠ 

ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ, ʦʙʯʠʩʣʠʪʠ ʟʥʘʯʝʥʥʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʠʤʚʦʣʘ ʽ ʧʦʨʽʚʥʷʪʠ ʟ 

ʱʦʡʥʦ ʟʯʠʪʘʥʠʤ ʢʦʥʪʨʦʣʴʥʠʤ ʩʠʤʚʦʣʦʤ. ʗʢʱʦ ʚʦʥʠ ʟʙʽʛʘʶʪʴʩʷ, ʪʦ 

ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʐʂ-ʧʦʟʥʘʯʢʫ ʟʯʠʪʘʥʦ ʧʨʘʚʠʣʴʥʦ. ɯʥʘʢʰʝ ʧʨʠʡʤʘʻʪʴʩʷ 

ʨʽʰʝʥʥʷ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʧʦʤʠʣʢʠ, ʽ ʪʦʜʽ ʟʯʠʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʦʚʪʦʨʠʪʠ, ʘʙʦ 

ʚʚʝʩʪʠ ʚ ʩʠʩʪʝʤʫ ʦʙʨʦʙʢʠ ʨʷʜʦʢ ʚʽʟʫʘʣʴʥʦ-ʯʠʪʘʥʠʭ ʩʠʤʚʦʣʽʚ ʚʨʫʯʥʫ (ʟ 

ʢʣʘʚʽʘʪʫʨʠ). 

ʉʪʨʫʢʪʫʨʥʠʡ ʰʣʷʭ ʟʘʙʝʟʧʝʯʝʥʥʷ  ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʐʂ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʪʦʤʫ, ʱʦ ʫ ʩʪʨʫʢʪʫʨʽ ʐʂ-ʟʥʘʢʽʚ  ʟʘʢʣʘʜʝʥʘ ʧʝʚʥʘ ʥʘʜʣʠʰʢʦʚʽʩʪʴ, ʷʢʘ 

ʟʘʙʝʟʧʝʯʫʻ ʚʠʷʚʣʝʥʥʷ ʧʦʤʠʣʢʠ ʟʯʠʪʫʚʘʥʥʷ. ʇʨʘʚʠʣʴʥʽʩʪʴ ʟʯʠʪʘʥʦʛʦ ʐʂ-ʟʥʘʢʘ 

ʚʠʟʥʘʯʘʶʪʴ  ʟʘ ʢʽʣʴʢʽʩʪʶ ʝʣʝʤʝʥʪʽʚ ʫ ʐʂ-ʟʥʘʢʫ, ʟʘ ʧʘʨʠʪʝʪʦʤ ʐʂ-ʟʥʘʢʘ, ʟʘ 

ʜʦʚʞʠʥʦʶ ʐʂ-ʟʥʘʢʘ ʚ ʤʦʜʫʣʷʭ, ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʚʫʟʴʢʠʭ ʪʘ ʰʠʨʦʢʠʭ 

ʰʪʨʠʭʽʚ ʘʙʦ ʧʨʦʤʽʞʢʽʚ ʪʦʱʦ. 
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ʐʪʨʠʭʦʚʝ ʢʦʜʫʚʘʥʥʷ ʤʘʻ ʚʝʣʠʢʽ ʤʦʞʣʠʚʦʩʪʽ ʱʦʜʦ ʨʦʟʰʠʨʝʥʥʷ ʩʬʝʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʥʠʟʴʢʦʶ ʩʦʙʽʚʘʨʪʽʩʪʶ ʚʠʛʦʪʦʚʣʝʥʥʷ ʐʂ-

ʧʦʟʥʘʯʦʢ, ʧʨʦʩʪʦʪʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʨʦʟʚʠʥʝʥʽʩʪʶ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ 

ʩʢʘʥʫʚʘʥʥʷ ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʦʙʨʘʞʝʥʴ. ʐʪʨʠʭʦʚʽ ʢʦʜʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʫ ʪʦʨʛʽʚʣʽ, ʧʨʦʤʠʩʣʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʥʘ ʪʨʘʥʩʧʦʨʪʽ, ʚ ʤʝʜʠʮʠʥʽ,  ʩʬʝʨʽ 

ʧʦʩʣʫʛ, ʚ ʛʘʣʫʟʽ ʬʽʥʘʥʩʽʚ, ʫ ʧʦʰʪʦʚʽʡ ʛʘʣʫʟʽ, ʚʽʡʩʴʢʦʚʽʡ ʩʧʨʘʚʽ ʪʦʱʦ. ʅʘ ʦʩʥʦʚʽ 

ʦʙʨʦʙʢʠ ʰʪʨʠʭʢʦʜʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʝʬʝʢʪʠʚʥʽ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʤʘʶʪʴ ʥʘ ʤʝʪʽ ʟʥʠʞʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʚʠʪʨʘʪ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ ʧʝʨʩʦʥʘʣʫ. 

 ʐʪʨʠʭʦʚʝ ʢʦʜʫʚʘʥʥʷ ʻ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʚʠʜʦʤ ʘʚʪʦʤʘʪʠʯʥʦʾ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ. 

 

1. 3. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʜʚʦʢʦʣ̔ʨʥʠʭ  ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ 

 

ʐʪʨʠʭʦʚʽ ʢʦʜʠ ʟ ʯʘʩʫ ʾʭ ʚʠʥʘʡʜʝʥʥʷ ʪʘ ʧʝʨʰʠʭ ʟʘʩʪʦʩʫʚʘʥʴ (60-ʪʽ ʨʦʢʠ 

ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ) ʫ ʩʚʦʻʤʫ ʨʦʟʚʠʪʢʫ ʧʨʦʡʰʣʠ ʧʝʚʥʫ ʝʚʦʣʶʮʽʶ ï ʯʦʨʥʦ-ʙʽʣʽ 

ʣʽʥʽʡʥʽ ʐʂ, ʩʪʝʢʦʚʽ ʐʂ, ʤʘʪʨʠʯʥʽ ʐʂ, ʙʘʛʘʪʦʢʦʣʽʨʥʽ ʐʂ [21-23]. 

ʃʽʥʽʡʥʽ ʐʂ ʤʦʞʫʪʴ ʧʦʜʘʚʘʪʠ ʣʠʰʝ ʥʝʚʝʣʠʢʽ ʦʙʩʷʛʠ ʽʥʬʦʨʤʘʮʽʾ (ʜʦ 20 - 

30 ʩʠʤʚʦʣʽʚ ASCII), ʪʦʤʫ ʚʦʥʠ ʻ ʣʠʰʝ ʢʣʶʯʝʤ ʜʦʩʪʫʧʫ ʜʦ ʙʘʟʠ ʜʘʥʠʭ, ʫ ʷʢʽʡ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʧʦʚʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʦʙôʻʢʪ ʦʙʣʽʢʫ. ɼʣʷ ʧʦʜʘʥʥʷ ʙʽʣʴʰʠʭ ʦʙʩʷʛʽʚ 

ʜʘʥʠʭ ï ʚʽʜ ʢʽʣʴʢʦʭ ʩʦʪʝʥʴ ʜʦ ʢʽʣʴʢʦʭ ʪʠʩʷʯ ʩʠʤʚʦʣʽʚ ASCII, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʐʂ ʟ ʜʚʦʚʠʤʽʨʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʐʂ-ʧʦʟʥʘʯʢʠ ï ʩʪʝʢʦʚʽ ʪʘ ʤʘʪʨʠʯʥʽ ʐʂ. ʋ 

ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʻʤʥʽʩʪʴ ʐʂ-ʧʦʟʥʘʯʢʠ ʩʪʝʢʦʚʦʛʦ ʘʙʦ ʤʘʪʨʠʯʥʦʛʦ ʐʂ ʻ 

ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʧʦʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʙôʻʢʪ, ʪʦʤʫ ʽʥʦʜʽ ʚʚʘʞʘʶʪʴ, 

ʱʦ ʜʚʦʚʠʤʽʨʥʽ ʐʂ ʻ ʧʝʨʝʥʦʩʥʠʤʠ ʬʘʡʣʘʤʠ ʜʘʥʠʭ (portable datafile) [21, 23]. 

ʃʽʥʽʡʥʽ ʐʂ ʧʦʜʽʣʷʶʪʴ ʥʘ ʜʚʘ ʢʣʘʩʠ ï ʮʠʬʨʦʚʽ (ʜʣʷ ʧʦʜʘʥʥʷ ʜʝʩʷʪʢʦʚʠʭ 

ʮʠʬʨʦʚʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ) ʪʘ ʘʣʬʘʚʽʪʥʦ-ʮʠʬʨʦʚʽ (ʜʣʷ ʧʦʜʘʥʥʷ ʪʝʢʩʪʦʚʠʭ 

ʜʘʥʠʭ) (ɼʦʜʘʪʦʢ ɸ). 
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ʇʦʨʽʚʥʷʻʤʦ ʣʽʥʽʡʥʽ ʐʂ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ: ʩʢʣʘʜ ʩʠʤʚʦʣʽʢʠ, ʩʪʨʫʢʪʫʨʘ 

ʐʂ-ʟʥʘʢʽʚ, ʩʧʦʩʽʙ ʧʦʜʘʥʥʷ ʜʘʥʠʭ, ʽʥʬʦʨʤʘʮʽʡʥʘ ʱʽʣʴʥʽʩʪʴ ʐʂ-ʟʥʘʢʽʚ ʪʘ 

ʢʽʣʴʢʽʩʪʴ ʢʦʥʪʨʦʣʴʥʠʭ ʩʠʤʚʦʣʽʚ ʫ ʐʂ-ʧʦʟʥʘʯʮʽ (ʪʘʙʣ. ɸ. 1).  

ɺʚʘʞʘʶʪʴ, ʱʦ ʦʜʥʠʤ ʟ ʧʝʨʰʠʭ ʐʂ ʩʪʘʚ ʰʪʨʠʭʦʚʠʡ ʢʦʜ 2/5 Code (Two 

of five Code),  ʨʦʟʨʦʙʣʝʥʠʡ ʫ 1968 ʨ. ʢʦʤʧʘʥʽʻʶ Identicon Corporation (ʉʐɸ); 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʚ ʩʦʨʪʫʚʘʣʴʥʠʭ ʩʠʩʪʝʤʘʭ, ʘ ʟʛʦʜʦʤ ï ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ 

ʘʚʽʘʢʚʠʪʢʽʚ. 

 ʐʂ-ʧʦʟʥʘʯʢʘ 2/5 Code ʤʦʞʝ ʤʽʩʪʠʪʠ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʢʦʥʪʨʦʣʴʥʠʡ ʐʂ-

ʟʥʘʢ. ʆʙʯʠʩʣʝʥʥʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʩʠʤʚʦʣʫ ʚʠʢʦʥʫʶʪʴ ʟʘ ʘʣʛʦʨʠʪʤʦʤ, ʱʦ ʤʘʻ 

ʥʘʟʚʫ ñʤʦʜʫʣʴ 10, ʬʘʢʪʦʨ 3ò. 

ʉʝʨʝʜ ʮʠʬʨʦʚʠʭ ʣʽʥʽʡʥʠʭ ʐʂ ʟ ʜʚʦʤʘ ʛʨʘʜʘʮʽʷʤʠ ʰʠʨʠʥʠ ʝʣʝʤʝʥʪʽʚ ʟʘ 

ʧʦʢʘʟʥʠʢʦʤ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʱʽʣʴʥʦʩʪʽ ʚʠʨʽʟʥʷʻʪʴʩʷ ʐʂ ITF (ITF ï Interleaved 

Two of Five ï ʐʂ ñʜʚʘ ʟ ʧôʷʪʠ ʟ ʯʝʨʛʫʚʘʥʥʷʤò) ï ʯʝʨʝʟ ʥʝʟʚʠʯʥʠʡ ʩʧʦʩʽʙ 

ʫʪʚʦʨʝʥʥʷ ʐʂ-ʟʥʘʢʽʚ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʫ ʩʘʤʫ ʩʠʤʚʦʣʽʢʫ, ʱʦ ʡ 2/5 Code. ʋ 

ʐʂ ITF ʽʥʬʦʨʤʘʮʽʷ ʧʦʜʘʻʪʴʩʷ ʷʢ ʰʪʨʠʭʘʤʠ, ʪʘʢ ʽ ʧʨʦʤʽʞʢʘʤʠ [24]. ʎʠʬʨʦʚʫ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʧʦʜʘʪʠ ʚ ʰʪʨʠʭʦʚʦʤʫ ʚʠʛʣʷʜʽ, ʨʦʟʙʠʚʘʶʪʴ ʥʘ 

ʮʠʬʨʦʚʽ ʧʘʨʠ. ʋ ʮʠʬʨʦʚʽʡ ʧʘʨʽ ʣʽʚʫ ʮʠʬʨʫ ʢʦʜʫʶʪʴ ʰʪʨʠʭʘʤʠ (ʧʨʷʤʠʤ ʐʂ-

ʟʥʘʢʦʤ ʮʠʬʨʠ), ʘ ʧʨʘʚʫ ï ʧʨʦʤʽʞʢʘʤʠ (ʽʥʚʝʨʩʥʠʤ ʐʂ-ʟʥʘʢʦʤ ʮʠʬʨʠ); ʧʨʠ 

ʮʴʦʤʫ ʰʪʨʠʭʠ ʣʽʚʦʾ ʮʠʬʨʠ ʯʝʨʛʫʶʪʴ ʟ ʧʨʦʤʽʞʢʘʤʠ ʧʨʘʚʦʾ ʮʠʬʨʠ (ʧʝʨʝʨʽʟ ʜʚʦʭ 

ʐʂ-ʟʥʘʢʽʚ). ʊʦʤʫ ʮʠʬʨʦʚʽʡ ʧʘʨʽ ʚʽʜʧʦʚʽʜʘʻ ʐʂ-ʟʥʘʢ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 5-ʪʠ 

ʰʪʨʠʭʽʚ ʪʘ 5-ʪʠ ʧʨʦʤʽʞʢʽʚ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʽʥʬʦʨʤʘʮʽʡʥʫ ʱʽʣʴʥʽʩʪʴ ʢʦʜʫ 

[24].  

  ɼʦ ʘʣʬʘʚʽʪʥʦ-ʮʠʬʨʦʚʠʭ ʐʂ ʥʘʣʝʞʘʪʴ Code 39, Code 93 ʪʘ Code 

128, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʦʜʘʚʘʪʠ ʫ ʰʪʨʠʭʦʚʦʤʫ ʚʠʛʣʷʜʽ ʪʝʢʩʪ, ʫʪʚʦʨʝʥʠʡ 

ʩʠʤʚʦʣʘʤʠ ASCII. ʋ ʮʠʭ ʐʂ ʽʥʬʦʨʤʘʮʽʶ ʧʦʜʘʶʪʴ ʷʢ ʰʪʨʠʭʠ, ʪʘʢ ʽ ʧʨʦʤʽʞʢʠ. 

ʋ ʐʂ Code 93 ʪʘ  Code 128 ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 4 ʛʨʘʜʘʮʽʾ ʰʠʨʠʥʠ ʝʣʝʤʝʥʪʽʚ, ʘ ʚ 

Code 39 ï ʜʚʽ ʛʨʘʜʘʮʽʾ. 

 ʇʨʠ ʧʦʜʘʥʥʽ ʫ ʰʪʨʠʭʦʚʦʤʫ ʚʠʛʣʷʜʽ ʮʠʬʨʦʚʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ Code 128 

ʟʘʙʝʟʧʝʯʫʻ ʧʦʜʚʽʡʥʫ ʱʽʣʴʥʽʩʪʴ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʮʴʦʤʫ ʦʜʠʥ ʐʂ-ʟʥʘʢ ʧʦʜʘʻ 

ʮʠʬʨʦʚʫ ʧʘʨʫ (ʟ ʜʽʘʧʘʟʦʥʫ 00 - 99) [22]. 
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 ʉʪʝʢʦʚʠʡ ʐʂ ʻ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʣʽʥʽʡʥʠʭ ʐʂ ʟʽ ʟʤʝʥʰʝʥʦʶ ʚʠʩʦʪʦʶ 

ʰʪʨʠʭʽʚ, ʨʦʟʤʽʱʝʥʠʭ ʦʜʠʥ ʥʘʜ ʦʜʥʠʤ   (ɼʦʜʘʪʦʢ ɹ). 

 ʈʦʟʚʠʪʦʢ ʩʪʝʢʦʚʠʭ ʐʂ ʧʨʠʧʘʚ ʥʘ ʧʝʨʽʦʜ 1985 - 1996 ʨ.ʨ. ʇʝʨʰʠʤ 

ʩʪʝʢʦʚʠʤ ʐʂ ʩʪʘʚ Code 49, ʨʦʟʨʦʙʣʝʥʠʡ ʫ 1987 ʨ. ʢʦʤʧʘʥʽʻʶ Intermec 

Corporation (ʉʐɸ) (ʪʘʙʣ. ɹ. 1) ʜʣʷ ʧʦʪʨʝʙ ʝʣʝʢʪʨʦʥʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

(ʤʘʨʢʫʚʘʥʥʷ ʤʽʢʨʦʩʭʝʤ), ʘ ʪʘʢʦʞ ʜʣʷ ʤʘʨʢʫʚʘʥʥʷ ʤʝʜʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ.  

ʐʂ-ʧʦʟʥʘʯʢʘ ʮʴʦʛʦ ʢʦʜʫ ʤʦʞʝ ʤʽʩʪʠʪʠ ʚʽʜ 2-ʭ ʜʦ 8-ʤʠ ʨʷʜʢʽʚ; ʩʪʨʫʢʪʫʨʘ ʨʷʜʢʘ 

ï ʐʂ-ʟʥʘʢ ʉʊɸʈʊ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʐʂ-ʟʥʘʢʠ, ʐʂ-ʟʥʘʢ ʉʊʆʇ,  ʢʦʞʝʥ ʨʷʜʦʢ 

ʩʢʣʘʜʘʻʪʴʩʷ  ʟ 18 ʰʪʨʠʭʽʚ ʪʘ 17 ʧʨʦʤʽʞʢʽʚ. ɺʽʜʥʦʰʝʥʥʷ ʚʠʩʦʪʠ ʰʪʨʠʭʽʚ ʜʦ 

ʰʠʨʠʥʠ ʥʘʡʚʫʞʯʦʛʦ ʝʣʝʤʝʥʪʘ ʩʢʣʘʜʘʻ 8:1. ʋ ʨʷʜʢʫ ʤʦʞʥʘ ʧʦʜʘʪʠ 7 ʩʠʤʚʦʣʽʚ 

ASCII, ʟʘʚʝʨʰʘʣʴʥʠʤ (8-ʤ ʩʠʤʚʦʣʦʤ) ʻ ʢʦʥʪʨʦʣʴʥʠʡ ʩʠʤʚʦʣ ʨʷʜʢʘ, ʷʢʠʡ 

ʦʙʯʠʩʣʶʶʪʴ ʟʘ ʤʦʜʫʣʝʤ 49. Code 49 ʜʦʟʚʦʣʷʻ ʧʦʜʘʚʘʪʠ ʫ ʰʪʨʠʭʦʚʦʤʫ ʚʠʛʣʷʜʽ 

ʜʦʚʽʣʴʥʽ ʩʠʤʚʦʣʠ ASCII. ʆʩʪʘʥʥʽʡ ʨʷʜʦʢ ʐʂ-ʧʦʟʥʘʯʢʠ ʤʽʩʪʠʪʴ ʜʚʘ ʢʦʥʪʨʦʣʴʥʽ 

ʩʠʤʚʦʣʠ ï ʢʦʥʪʨʦʣʴʥʠʡ ʩʠʤʚʦʣ ʨʷʜʢʘ ʪʘ ʟʘʛʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴʥʠʡ ʩʠʤʚʦʣ ʫʩʽʻʾ 

ʐʂ-ʧʦʟʥʘʯʢʠ, ʷʢʠʡ ʦʙʯʠʩʣʶʶʪʴ ʟʘ ʤʦʜʫʣʝʤ 2401. 

 ʄʘʢʩʠʤʘʣʴʥʽ ʽʥʬʦʨʤʘʮʽʡʥʘ ʻʤʥʽʩʪʴ ʐʂ-ʧʦʟʥʘʯʢʠ Code 49 ʩʪʘʥʦʚʠʪʴ 55 

ʩʠʤʚʦʣʽʚ ASCII [25]. 

 ʐʂ-ʧʦʟʥʘʯʢʘ ʩʪʝʢʦʚʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ Codablok, ʨʦʟʨʦʙʣʝʥʦʛʦ 

ʥʽʤʝʮʴʢʦʶ ʢʦʤʧʘʥʽʻʶ Identcode-System ʫ 1989 ʨ. ʜʣʷ ʧʦʪʨʝʙ ʤʝʜʠʯʥʦʾ ʪʘ 

ʝʣʝʢʪʨʦʥʥʦʾ ʽʥʜʫʩʪʨʽʾ, ʤʦʞʝ ʚʢʣʶʯʘʪʠ 2 - 44 ʨʷʜʢʠ ʣʽʥʽʡʥʠʭ ʐʂ Code 128 [26]. 

 ʄʘʢʩʠʤʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʻʤʥʽʩʪʴ ʐʂ-ʧʦʟʥʘʯʢʠ Codablok ʩʪʘʥʦʚʠʪʴ 

2725 ʩʠʤʚʦʣʽʚ ASCII [26]. 

 ɼʣ̫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫  ʚ 1989 ʨ. ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ 

ʩʪʝʢʦʚʠʡ ʐʂ Code 16K. ɿʘ ʧʨʦʪʦʪʠʧʦʤ ʙʫʣʦ ʚʟʷʪʦ ʣʽʥʽʡʥʠʡ ʐʂ Code 128. 

ʆʩʢʽʣʴʢʠ 1282 = 214 = 16ʂ, ʪʦ ʨʦʟʨʦʙʥʠʢ ʢʦʜʫ (Ted Williams) ʚʠʨʽʰʠʚ ʥʘʟʚʘʪʠ 

ʡʦʛʦ ʷʢ Code 16K [141]. ʆʜʠʥ ʨʷʜʦʢ ʮʴʦʛʦ ʢʦʜʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 5-ʪʠ ʐʂ-ʟʥʘʢʽʚ. 

ʋ ʰʪʨʠʭʦʚʦʤʫ ʚʠʛʣʷʜʽ ʤʦʞʥʘ ʧʦʜʘʚʘʪʠ ʙʫʜʴ-ʷʢʽ ʩʠʤʚʦʣʠ ASCII. ɿʘ ʨʘʭʫʥʦʢ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʐʂ-ʟʥʘʢʘ (FNC4)  ʤʦʞʥʘ ʧʝʨʝʡʪʠ ʜʦ ʨʦʟʰʠʨʝʥʦʛʦ ASCII. 

ʆʩʢʽʣʴʢʠ ʐʂ-ʧʦʟʥʘʯʢʘ ʤʦʞʝ ʤʽʩʪʠʪʠ ʚʽʜ 2-ʭ ʜʦ 16-ʪʠ ʨʷʜʢʽʚ, ʪʦ ʤʘʢʩʠʤʘʣʴʥʘ 

ʽʥʬʦʨʤʘʮʽʡʥʘ ʻʤʥʽʩʪʴ ʐʂ-ʧʦʟʥʘʯʢʠ Code 16K ʩʪʘʥʦʚʠʪʴ 78 ʩʠʤʚʦʣʽʚ ASCII 
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(ʦʩʪʘʥʥʽʡ ʨʷʜʦʢ ʤʽʩʪʠʪʴ ʜʚʘ ʢʦʥʪʨʦʣʴʥʽ ʩʠʤʚʦʣʠ ʷʢʽ ʦʙʯʠʩʣʶʶʪʴ ʟʘ ʤʦʜʫʣʝʤ 

107). ʗʢʱʦ ʚ ʰʪʨʠʭʦʚʦʤʫ ʚʠʛʣʷʜʽ ʧʦʜʘʚʘʪʠ ʣʠʰʝ ʮʠʬʨʦʚʽ ʜʘʥʽ, ʪʦ 

ʤʘʢʩʠʤʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʻʤʥʽʩʪʴ ʐʂ-ʧʦʟʥʘʯʢʠ ʩʪʘʥʦʚʠʪʴ 156 ʜʝʩʷʪʢʦʚʠʭ 

ʮʠʬʨ [27-28]. 

 ʉʝʨʝʜ ʩʪʝʢʦʚʠʭ ʐʂ ʦʩʪʘʥʥʴʦʶ ʨʦʟʨʦʙʢʦʶ (1996 ʨ.) ʩʪʘʚ ʐʂ Ultracode 

ʘʤʝʨʠʢʘʥʩʴʢʦʾ ʢʦʤʧʘʥʽʾ Zebra Technologies, ʷʢʠʡ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ 

ʜʚʦʭ ʚʘʨʽʘʥʪʘʭ ï ʯʦʨʥʦ-ʙʽʣʦʤʫ ʪʘ ʙʘʛʘʪʦʢʦʣʽʨʥʦʤʫ [26]. 

 ʅʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʩʝʨʝʜ ʩʪʝʢʦʚʠʭ ʐʂ ʥʘʙʫʚ ʢʦʜ PDF417, 

ʨʦʟʨʦʙʣʝʥʠʡ 1991 ʨ. ʢʦʤʧʘʥʽʻʶ Symbol Technologies (ʉʐɸ) [21].  ʁʦʛʦ ʥʘʟʚʘ 

ʻ ʩʢʦʨʦʯʝʥʥʷʤ ʩʣʽʚ Portable Data File ï ʧʝʨʝʥʦʩʥʠʡ ʬʘʡʣ ʜʘʥʠʭ, ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʩʪʨʫʢʪʫʨʫ ʐʂ-ʟʥʘʢʽʚ ï ʐʂ-ʟʥʘʢ ʤʘʻ ʰʠʨʠʥʫ 17 ʤʦʜʫʣʽʚ ʽ ʜʦ ʡʦʛʦ ʩʢʣʘʜʫ 

ʚʭʦʜʷʪʴ 4 ʰʪʨʠʭʠ. 

 ʋ PDF417 ʜʣʷ ʛʘʨʘʥʪʫʚʘʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʚʘ 

ʩʧʦʩʦʙʠ ï ʚʠʷʚʣʝʥʥʷ ʧʦʤʠʣʦʢ (ʜʦ ʩʢʣʘʜʫ ʐʂ-ʧʦʟʥʘʯʢʠ ʦʙʦʚôʷʟʢʦʚʦ ʤʘʶʪʴ 

ʚʭʦʜʠʪʠ 2 ʢʦʥʪʨʦʣʴʥʽ ʩʠʤʚʦʣʠ (ʐʂ-ʟʥʘʢʠ) ʪʘ ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʤʠʣʦʢ ʥʘ ʦʩʥʦʚʽ 

ʢʦʨʝʢʪʫʚʘʣʴʥʦʛʦ ʢʦʜʫ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ (ʮʝ ʥʝ ʦʙʦʚôʷʟʢʦʚʘ ʢʦʤʧʦʥʝʥʪʘ). ʇʨʠ 

ʮʴʦʤʫ ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʐʂ-ʟʥʘʢʽʚ ʫ ʐʂ-ʧʦʟʥʘʯʮʽ ʪʘ ʫʤʦʚ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʐʂ ʧʨʦʧʦʥʫʻʪʴʩʷ 9 ʨʽʚʥʽʚ ʢʦʨʝʢʮʽʾ ʧʦʤʠʣʦʢ (ʨʽʚʝʥʴ 0 ï ʨʽʚʝʥʴ 8) [21]. 

 ʈʦʟʨʦʙʣʝʥʥʷ ʩʪʝʢʦʚʦʛʦ ʐʂ PDF417 ʩʪʘʣʦ ʚʽʭʦʶ ʚ ʛʘʣʫʟʽ ʰʪʨʠʭʦʚʦʛʦ 

ʢʦʜʫʚʘʥʥʷ ʜʘʥʠʭ. ɿʘʧʨʦʚʘʜʞʝʥʽ ʚ ʥʴʦʤʫ ʪʨʠ ʥʦʚʘʮʽʾ ï ʧʦʜʽʣ ʩʠʤʚʦʣʽʢʠ ʐʂ ʥʘ 

ʥʘʙʦʨʠ ʩʠʤʚʦʣʽʚ,  ʫʱʽʣʴʥʝʥʥʷ ʜʘʥʠʭ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʢʦʜʫʚʘʥʥʷ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʜʘʥʠʭ, - ʩʪʘʣʠ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʐʂ 

ʥʦʚʦʛʦ ʚʠʜʫ ï ʤʘʪʨʠʯʥʠʭ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ ʚʝʣʠʢʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʻʤʥʦʩʪʽ 

(ɼʦʜʘʪʦʢ ɺ). 

ʄʘʪʨʠʯʥʽ ʐʂ ʚʽʜʨʽʟʥʷʶʪʴʩʷ  ʚʽʜ ʣʽʥʽʡʥʠʭ ʪʘ ʩʪʝʢʦʚʠʭ ʐʂ ʪʠʤ, ʱʦ ʚ ʥʠʭ 

ʜʘʥʽ ʧʦʜʘʶʪʴʩʷ ʟ ʧʦʚʥʦʮʽʥʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʪʦʛʦʥʘʣʴʥʠʭ ʦʩʝʡ ï ʷʢ ʧʦ 

ʛʦʨʠʟʦʥʪʘʣʽ, ʪʘʢ ʽ ʧʦ ʚʝʨʪʠʢʘʣʽ.  ʅʘʡʯʘʩʪʽʰʝ ʐʂ-ʧʦʟʥʘʯʢʠ ʤʘʶʪʴ ʚʠʛʣʷʜ 

ʢʚʘʜʨʘʪʘ ʘʙʦ ʧʨʷʤʦʢʫʪʥʠʢʘ ʪʘ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʯʦʨʥʦ-ʙʽʣʠʭ ʯʘʨʫʥʦʢ (ʢʦʤʽʨʦʢ), 

ʷʢʽ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʫ ʬʦʨʤʫ ï ʢʚʘʜʨʘʪ, ʰʝʩʪʠʢʫʪʥʠʢ, ʦʚʘʣ ʪʦʱʦ [25, 28]. 
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ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʨʽʻʥʪʘʮʽʾ ʥʘ ʧʣʦʱʠʥʽ ʜʦ ʩʢʣʘʜʫ ʐʂ-ʧʦʟʥʘʯʢʠ ʚʚʦʜʷʪʴ 

ʩʧʝʮʽʘʣʴʥʽ ʤʘʨʢʝʨʠ, ʷʢʽ ʤʦʞʫʪʴ ʨʦʟʤʽʱʫʚʘʪʠʩʷ ʚ ʢʫʪʘʭ ʰʪʨʠʭʦʚʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ, ʚ ʮʝʥʪʨʽ (bull eye),  ʘʙʦ ʫ ʚʠʛʣʷʜʽ L-ʧʦʜʽʙʥʦʛʦ ʙʦʨʜʶʨʥʦʛʦ 

ʨʠʩʫʥʢʘ. ʏʦʨʥʦ-ʙʽʣʽ ʤʘʪʨʠʯʥʽ ʐʂ ʨʦʟʨʦʙʣʝʥʦ ʫ 80-ʭ ï 90-ʭ ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ 

ʩʪʦʣʽʪʪʷ  (ʪʘʙʣ. ɺ. 1). 

ʐʂ-ʧʦʟʥʘʯʢʠ ʤʘʪʨʠʯʥʠʭ ʐʂ ʜʦʟʚʦʣʷʶʪʴ ʧʦʜʘʚʘʪʠ ʙʽʣʴʰʽ ʦʙʩʷʛʠ ʜʘʥʠʭ 

(ʪʘʙʣ. ɺ. 1) ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʪʝʢʦʚʠʤʠ ʐʂ. ʅʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʩʝʨʝʜ 

ʤʘʪʨʠʯʥʠʭ ʐʂ ʥʘʙʫʚ QR Code (QR ï Quick Response, ʰʚʠʜʢʘ ʚʽʜʧʦʚʽʜʴ), 

ʨʦʟʨʦʙʣʝʥʠʡ ʫ 1994 ʨ. QR Code ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 40 ʪʠʧʦʨʦʟʤʽʨʽʚ ʐʂ-

ʧʦʟʥʘʯʦʢ ï ʥʘʡʤʝʥʰʘ ʐʂ-ʧʦʟʥʘʯʢʘ ʤʘʻ ʨʦʟʤʽʨʠ 21 ʭ 21 ʤʦʜʫʣʽʚ (ʯʘʨʫʥʦʢ), 

ʥʘʡʙʽʣʴʰʘ ï 177 ʭ 177 ʤʦʜʫʣʽʚ (ʯʘʨʫʥʦʢ), ʢʨʦʢ ʟʤʽʥʠ ʨʦʟʤʽʨʫ ʐʂ-ʧʦʟʥʘʯʢʠ 

ʩʢʣʘʜʘʻ 4 ʤʦʜʫʣʽ [23]. 

QR Code ʜʦʟʚʦʣʷʻ ʧʦʜʘʚʘʪʠ ʫ ʰʪʨʠʭʦʚʦʤʫ ʚʠʛʣʷʜʽ ʜʦʚʽʣʴʥʽ ʩʠʤʚʦʣʠ 

ʨʦʟʰʠʨʝʥʦʛʦ ASCII, ʙʽʥʘʨʥʽ ʟʥʘʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʩʠʤʚʦʣʠ ʷʧʦʥʩʴʢʦʾ 

ʽʻʨʦʛʣʽʬʽʯʥʦʾ ʩʠʩʪʝʤʠ ʟʘʧʠʩʫ ʂʘʥʜʟʽ. ʐʂ-ʧʦʟʥʘʯʢʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ 

(177 ʭ 177) ʜʦʟʚʦʣʷʻ ʧʦʜʘʪʠ 4464 ʘʣʬʘʚʽʪʥʦ-ʮʠʬʨʦʚʽ ʩʠʤʚʦʣʠ ʘʙʦ 7366 ʣʠʰʝ 

ʮʠʬʨʦʚʠʭ ʩʠʤʚʦʣʽʚ. 

 ʋ QR Code ʜʣʷ ʢʦʥʪʨʦʣʶ ʧʦʤʠʣʦʢ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʜ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ. 

ʇʝʨʝʜʙʘʯʝʥʦ 4 ʨʽʚʥʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ï Level L, Level M, Level Q, 

Level H. ʈʽʚʝʥʴ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ L ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʥʦʚʣʝʥʥʷ ʜʘʥʠʭ, ʷʢʱʦ 

ʫʰʢʦʜʞʝʥʦ ʜʦ 7% ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʐʂ-ʧʦʟʥʘʯʢʠ, ʨʽʚʝʥʴ M ï ʜʦ 15%, ʨʽʚʝʥʴ Q 

- ʜʦ 25%, ʘ ʨʽʚʝʥʴ H ï ʜʦ 30% [23, 29]. 

 ʄʘʪʨʠʯʥʽ ʐʂ ʤʘʶʪʴ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʯʝʨʝʟ ʾʭ ʛʦʣʦʚʥʽ ʧʝʨʝʚʘʛʠ ï 

ʚʝʣʠʢʫ ʽʥʬʦʨʤʘʮʽʡʥʫ ʻʤʥʽʩʪʴ, ʘʚʪʦʥʦʤʥʽʩʪʴ ʪʘ ʢʦʤʧʘʢʪʥʽʩʪʴ. ɸʣʝ ʾʭ ʥʝʜʦʣʽʢʦʤ 

ʻ ʪʝ, ʱʦ ʚʦʥʠ ʣʠʰʝ ʜʚʦʢʦʣʽʨʥʽ. 
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1. 4. ʊʝʥʜʝʥʮʽ ʾʨʦʟʚʠʪʢʫ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ   

 ʜʘʥʠʭ ʜʣʷ ʧʦʪʨʝʙ ʤʝʜʠʯʥʦʾ ʛʘʣʫʟʽ 

 

 ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʤʘʻ ʤʽʩʮʝ ʪʝʥʜʝʥʮʽʷ ʜʦ ʨʦʟʰʠʨʝʥʥʷ ʩʬʝʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʐʂ, ʘʜʞʝ ʙʘʛʘʪʦʢʦʣʽʨʥʽʩʪʴ ʜʦʟʚʦʣʷʻ ʫ ʜʝʢʽʣʴʢʘ 

ʨʘʟʽʚ ʧʽʜʚʠʱʠʪʠ ʽʥʬʦʨʤʘʮʽʡʥʫ ʱʽʣʴʥʽʩʪʴ ï ʥʘ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʥʦʩʽʷ ʙʝʟ ʟʤʽʥʠ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ʝʣʝʤʝʥʪʽʚ ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʧʦʜʘʚʘʪʠ 

ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʘʥʽʞ ʮʝ ʜʦʟʚʦʣʷʶʪʴ ʯʦʨʥʦ-ʙʽʣʽ ʐʂ [30 ï 39, 45 

ï 58, 60]. 

ʂʦʤʧʘʥʽʷ Microsoft ʫ 2007 ʨ. ʨʦʟʨʦʙʠʣʘ 4-ʢʦʣʽʨʥʠʡ ʐʂ ʚʝʣʠʢʦʾ ʻʤʥʦʩʪʽ 

High Capacity Color Barcode (HCCB), ʚ ʷʢʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʯʦʨʥʠʡ, 

ʯʝʨʚʦʥʠʡ, ʟʝʣʝʥʠʡ ʪʘ ʞʦʚʪʠʡ ʢʦʣʴʦʨʠ [35]. ɼʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ ʥʝʙʝʟʧʽʜʩʪʘʚʥʦ 

ʚʚʘʞʘʶʪʴ, ʱʦ ʩʘʤʝ ʟ ʮʴʦʛʦ ʢʦʜʫ (ʷʢʠʡ ʥʘʟʠʚʘʶʪʴ ʪʘʢʦʞ Microsoft Tag) 

ʨʦʟʧʦʯʘʣʦʩʴ ʙʘʛʘʪʦʢʦʣʽʨʥʝ ʰʪʨʠʭʦʚʝ ʢʦʜʫʚʘʥʥʷ [34].  ʇʝʨʰʽ ʜʦʩʣʽʜʞʝʥʥʷ 

HCCB ʚʠʢʦʥʘʣʠ ʧʨʘʮʽʚʥʠʢʠ ʢʦʤʧʘʥʽʾ Devi Parikh ʪʘ Gaving Janche, ʷʢʽ ʚ [35 ] 

ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʤʝʪʦʜ ʜʝʢʦʜʫʚʘʥʥʷ ʮʴʦʛʦ ʢʦʜʫ, ʦʩʥʦʚʥʠʤʠ ʧʨʦʮʝʜʫʨʘʤʠ ʷʢʦʛʦ 

ʻ ʣʦʢʘʣʽʟʘʮʽʷ ʪʘ ʩʝʛʤʝʥʪʘʮʽʷ ʢʦʣʽʨʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʐʂ-ʧʦʟʥʘʯʢʠ. ʂʦʣʽʨʥʝ 

ʟʦʙʨʘʞʝʥʥʷ ʨʦʟʙʠʚʘʶʪʴ ʥʘ ʢʣʘʩʪʝʨʠ, ʢʦʞʥʦʤʫ ʮʝʥʪʨʫ ʢʣʘʩʪʝʨʘ ʩʪʘʚʣʷʪʴ ʫ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʜʠʥ ʽʟ ʝʪʘʣʦʥʥʠʭ ʢʦʣʴʦʨʽʚ ʧʘʣʽʪʨʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ 

ʜʨʫʢʫʚʘʥʥʽ ʐʂ-ʧʦʟʥʘʯʢʠ. ʋ HCCB ʽʥʬʦʨʤʘʮʽʶ ʧʦʜʘʶʪʴ ʢʦʣʽʨʥʠʤʠ 

ʪʨʠʢʫʪʥʠʢʘʤʠ, ʷʢʽ ʨʦʟʤʽʱʫʶʪʴ ʥʘ ʥʦʩʽʾ ʫ ʚʠʛʣʷʜʽ ʤʘʪʨʠʮʽ ï ʢʽʣʴʢʽʩʪʴ ʨʷʜʢʽʚ ʫ 

ʐʂ-ʧʦʟʥʘʯʮʽ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ ʚʽʜ 10-ʪʠ ʜʦ 60-ʪʠ, ʫ ʨʷʜʢʫ ï ʚʽʜ 20-ʪʠ ʜʦ 120-

ʪʠ ʪʨʠʢʫʪʥʠʢʽʚ.  

ʊʨʠʢʫʪʥʠʢ ʧʦʜʘʻ ʯʝʪʚʽʨʢʦʚʝ ʟʥʘʯʝʥʥʷ 0, 1, 2 ʘʙʦ 3. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʻʤʥʽʩʪʴ ʐʂ-ʧʦʟʥʘʯʢʠ ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ ʚʽʜ 200 ʜʦ 7200 ʯʝʪʚʽʨʢʦʚʠʭ ʮʠʬʨ [30]. 

ʋ ʧʦʜʘʣʴʰʠʭ ʚʝʨʩʽʷʭ ʮʴʦʛʦ ʐʂ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʘʢʦʞ 8-ʤʠ ʢʦʣʽʨʥʫ 

ʧʘʣʽʪʨʫ (ʨʠʩ.1.3). ɿʘ ʧʦʪʨʝʙʠ ʤʦʞʣʠʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʚʦʢʦʣʽʨʥʦʾ (ʯʦʨʥʦ-

ʙʽʣʦʾ) ʚʝʨʩʽʾ ʢʦʜʫ. ʈʦʟʨʦʙʥʠʢʠ ʧʝʨʝʜʙʘʯʠʣʠ ʟʯʠʪʫʚʘʥʥʷ ʢʦʜʫ ʟ ʝʢʨʘʥʘ 

ʩʤʘʨʪʬʦʥʘ. ɿʘʩʪʦʩʫʚʘʥʥʷ HCCB ʩʧʨʷʤʦʚʫʚʘʣʦʩʴ ʥʘ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʚ ʩʝʨʚʝʨ 

ʢʦʤʧʘʥʽʾ Microsoft. 
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                                  4-ʢʦʣʽʨʥʠʡ                                 8-ʢʦʣʽʨʥʠʡ 

ʐʪʨʠʭʦʚʠʡ ʢʦʜ ʅʉʉɺ 

 

                              

                                  4-ʢʦʣʽʨʥʠʡ                                 8-ʢʦʣʽʨʥʠʡ 

ʐʪʨʠʭʦʚʠʡ ʢʦʜ ʅʉʉ2D 
 

 

           ʐʪʨʠʭʦʚʠʡ ʢʦʜ Cobra                                 ʐʪʨʠʭʦʚʠʡ ʢʦʜ RainBar 
  

 

       4-ʢʦʣʽʨʥʠʡ                 8-ʢʦʣʽʨʥʠʡ                16-ʢʦʣʽʨʥʠʡ      32-ʢʦʣ̔ʨʥʠʡ 

ʐʪʨʠʭʦʚʠʡ ʢʦʜ JAB 

 

ʈʠʩ. 1. 3. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʐʂ-ʧʦʟʥʘʯʦʢ ʜʝʷʢʠʭ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʐʂ 
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ɼʦʩʣʽʜʞʝʥʥʷ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ HCCB ʧʦʢʘʟʘʣʦ, ʱʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

(ʽʜʝʥʪʠʬʽʢʘʮʽʷ) ʢʦʣʴʦʨʽʚ ʥʘ ʰʪʨʠʭʢʦʜʦʚʦʤʫ ʟʦʙʨʘʞʝʥʥʽ ʻ ʥʝʪʨʠʚʽʘʣʴʥʦʶ 

ʟʘʜʘʯʝʶ, ʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʱʽʣʴʥʽʩʪʴ, ʥʘ ʞʘʣʴ, ʦʙʤʝʞʫʻʪʴʩʷ ʽʩʪʦʪʥʠʤʠ 

ʚʠʪʨʘʪʘʤʠ ʥʘ ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʤʠʣʦʢ ʥʝ ʪʽʣʴʢʠ ʯʝʨʝʟ ʛʝʦʤʝʪʨʠʯʥʽ, ʘ ʡ 

ʭʨʦʤʘʪʠʯʥʽ ʩʧʦʪʚʦʨʝʥʥʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʜʨʫʢʫʚʘʥʥʷ ʪʘ ʩʢʘʥʫʚʘʥʥʷ 

ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʐʂ  [36 - 39]. 

ʋ 2011 ʨ. ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʰʪʨʠʭʦʚʠʡ ʢʦʜ HCC2D (High Capacity 

Colored 2-Dimensional color barcode) ʷʢ ʨʦʟʚʠʪʦʢ ʙʘʛʘʪʦʢʦʣʽʨʥʦʩʪʽ QR-ʢʦʜʫ. 

ʇʨʦʧʦʥʫʚʘʣʦʩʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ QR-ʢʦʜʽ 4 ʘʙʦ 8 ʢʦʣʴʦʨʽʚ (ʨʠʩ. 1.3).  ɼʣʷ 

ʮʴʦʛʦ ʚ ʩʪʨʫʢʪʫʨʫ QR-ʢʦʜʫ ʫ ʧʨʘʚʦʤʫ ʥʠʞʥʴʦʤʫ ʢʫʪʽ ʟʦʙʨʘʞʝʥʥʷ 

ʧʨʦʧʦʥʫʚʘʣʦʩʴ ʜʦʜʘʪʢʦʚʦ ʚʚʝʩʪʠ ʤʘʨʢʝʨ ʢʦʣʽʨʥʦʩʪʽ (Color Palette Pattern), ʫ 

ʷʢʦʤʫ ʢʽʣʴʢʘʨʘʟʦʚʦ ʧʦʚʪʦʨʶʶʪʴʩʷ ʝʪʘʣʦʥʥʽ ʢʦʣʽʨʥʽ ʤʦʜʫʣʽ (ʯʘʨʫʥʢʠ). ʇʽʜ ʯʘʩ 

ʩʢʘʥʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʢʦʣʽʨ ʯʝʨʛʦʚʦʛʦ ʝʣʝʤʝʥʪʘ ʧʦʨʽʚʥʶʻʪʴʩʷ ʟ ʚʽʜʧʦʚʽʜʥʠʤ 

ʝʪʘʣʦʥʥʠʤ ʢʦʣʴʦʨʦʤ ï ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʢʦʣʴʦʨʫ. 

ɸʚʪʦʨʠ ʨʦʟʨʦʙʢʠ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ HCʉ2D ʟʘʙʝʟʧʝʯʫʻ ʧʨʠʙʣʠʟʥʦ ʪʘʢʫ 

ʩʘʤʫ ʱʽʣʴʥʽʩʪʴ ʜʘʥʠʭ, ʱʦ ʡ HCCB, ʪʘ ʚʪʨʠʯʽ ʙʽʣʴʰʫ ʟʘ ʯʦʨʥʦ-ʙʽʣʠʡ QR-ʢʦʜ, ʽ 

ʧʨʠ ʮʴʦʤʫ ʟʙʝʨʽʛʘʶʪʴʩʷ ʽʥʰʽ ʚʣʘʩʪʠʚʦʩʪʽ QR-ʢʦʜʫ [33]. 

HCʉ2D ʨʦʟʨʦʙʣʷʚʩʷ ʪʘʢ, ʱʦʙ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʯʠʪʫʚʘʥʥʷ 

ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭ ʢʦʜʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʷʢ ʟ ʧʘʧʝʨʦʚʦʛʦ ʥʦʩʽʷ, ʪʘʢ ʽ ʟ 

ʝʢʨʘʥʘ ʩʤʘʨʪʬʦʥʘ [39]. 

ɯʜʝʷ ʢʦʜʫ HCʉ2D ʧʦʣʷʛʘʣʘ ʚ ʥʘʩʪʫʧʥʦʤʫ. ɯʥʬʦʨʤʘʮʽʡʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ, 

ʷʢʝ ʧʽʜʣʷʛʘʻ ʧʦʜʘʥʥʶ ʫ ʚʠʛʣʷʜʽ ʯʦʨʥʦ-ʙʽʣʦʛʦ QR-ʢʦʜʫ ʨʦʟʙʠʚʘʶʪʴ ʥʘ ʜʚʽ ʨʽʚʥʽ 

ʯʘʩʪʠʥʠ, ʽ ʢʦʞʥʫ ʟ ʥʠʭ ʧʦʜʘʶʪʴ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʦʾ ʐʂ-ʧʦʟʥʘʯʢʠ QR-ʢʦʜʫ. 

ɼʘʣʽ ʜʚʽ ʐʂ-ʧʦʟʥʘʯʢʠ ʣʦʛʽʯʥʦ (ʥʝ ʬʽʟʠʯʥʦ) ʥʘʢʣʘʜʘʶʪʴ ʦʜʥʘ ʥʘ ʦʜʥʫ ï 

ʫʪʚʦʨʶʶʪʴʩʷ ʜʚʽ ʧʣʦʱʠʥʠ (ʥʠʞʥʷ ʪʘ ʚʝʨʭʥʷ) ʟ ʦʜʥʘʢʦʚʠʤʠ ʛʝʦʤʝʪʨʠʯʥʠʤʠ 

ʨʦʟʤʽʨʘʤʠ. ɸ ʜʘʣʽ ʨʦʟʛʣʷʜʘʶʪʴ ʚʝʨʪʠʢʘʣʴʥʠʡ ʟʨʽʟ ʜʣʷ ʢʦʞʥʦʾ ʢʦʤʽʨʢʠ 

(ʯʘʨʫʥʢʠ) ʟʦʙʨʘʞʝʥʥʷ.  ʗʢʱʦ ʯʘʨʫʥʢʘ ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ (i, j) ʥʠʞʥʴʦʾ ʧʣʦʱʠʥʠ, 

ʥʘʧʨʠʢʣʘʜ, ʙʽʣʘ (0), ʘ ʚʝʨʭʥʴʦʾ ï ʯʦʨʥʘ (1), ʪʦ ʫʪʚʦʨʶʶʪʴ ʢʦʣʽʨʥʠʡ ʚʝʢʪʦʨ      

(0, 1). ɿʨʦʟʫʤʽʣʦ, ʱʦ ʤʦʞʣʠʚʽ ʯʦʪʠʨʠ ʢʦʣʽʨʥʽ ʚʝʢʪʦʨʠ: (0, 0); (0, 1); (1, 0);         
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(1, 1).  ɯ ʪʦʜʽ, ʢʦʤʽʨʢʫ ʟ ʢʦʦʨʜʠʥʘʪʘʤʠ (i, j) ʨʝʟʫʣʴʪʫʶʯʦʛʦ ʟʦʙʨʘʞʝʥʥʷ 

ʟʘʬʘʨʙʦʚʫʶʪʴ ʚʽʜʧʦʚʽʜʥʠʤ ʢʦʣʴʦʨʦʤ, ʥʘʧʨʠʢʣʘʜ, 00 ï ʯʝʨʚʦʥʠʡ, 01 ï ʟʝʣʝʥʠʡ, 

10 ï ʩʠʥʽʡ, 11 ï ʙʽʣʠʡ. ʊʘʢʠʤ ʯʠʥʦʤ, ʫʪʚʦʨʶʻʪʴʩʷ 4-ʢʦʣʽʨʥʘ ʐʂ-ʧʦʟʥʘʯʢʘ, ʷʢʘ 

ʧʦʜʘʻ ʧʝʨʚʽʩʥʝ ʽʥʬʦʨʤʘʮʽʡʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʘʣʝ ʟʘʡʤʘʻ ʚʜʚʽʯʽ ʤʝʥʰʫ ʧʣʦʱʫ 

ʥʘ ʥʦʩʽʾ. 

ʇʨʠ ʟʯʠʪʫʚʘʥʥʽ 4-ʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʚʠʢʦʥʫʶʪʴ 

ʟʚʦʨʦʪʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ. 

ʗʢʱʦ ʽʥʬʦʨʤʘʮʽʡʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʱʦ ʧʽʜʣʷʛʘʻ ʧʦʜʘʥʥʶ ʫ ʚʠʛʣʷʜʽ 

ʯʦʨʥʦ-ʙʽʣʦʛʦ QR-ʢʦʜʫ, ʨʦʟʙʠʪʠ ʥʘ 3 ʨʽʚʥʽ ʯʘʩʪʠʥʠ, ʪʦ ʨʝʟʫʣʴʪʫʶʯʘ ʐʂ-

ʧʦʟʥʘʯʢʘ ʙʫʜʝ 8-ʢʦʣʽʨʥʦʶ; ʥʘ 4 ʨʽʚʥʽ ʯʘʩʪʠʥʠ ï ʐʂ-ʧʦʟʥʘʯʢʘ ʙʫʜʝ 16-

ʢʦʣʽʨʥʦʶ. 

ʋ ʧʦʜʘʣʴʰʦʤʫ ʥʘʙʫʣʘ ʨʦʟʚʠʪʢʫ ʽʜʝʷ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʟ ʦʜʥʦʛʦ 

ʩʤʘʨʪʬʦʥʘ ʥʘ ʽʥʰʠʡ ʩʤʘʨʪʬʦʥ ʟʘʩʦʙʘʤʠ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʜʘʥʠʭ ï ʷʢ 

ʘʣʴʪʝʨʥʘʪʠʚʘ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʯʝʨʝʟ ʤʝʨʝʞʫ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʘʜʽʦʟʚôʷʟʢʫ 

(WiFi, Bluetooth) [45].  ɹʝʟʧʦʩʝʨʝʜʥʽʡ ʟʚ'ʷʟʦʢ  ʜʚʦʭ ʩʤʘʨʪʬʦʥʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʜʣʷ ʧʝʨʝʜʘʯʽ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ  ï ʟʙʝʨʽʛʘʥʥʷ ʙʽʦʤʝʪʨʠʯʥʠʭ ʪʘ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʛʦʣʦʩʦʚʦʛʦ ʟʣʽʧʢʫ, ʬʦʪʦ, ʦʬʽʮʽʡʥʠʭ ʜʦʢʫʤʝʥʪʽʚ (ʪʝʢʩʪ 

ʜʦʛʦʚʦʨʫ, ʧʘʩʧʦʨʪ, ʚʽʡʩʴʢʦʚʝ ʧʦʩʚʽʜʯʝʥʥʷ, ʧʨʦʾʟʥʽ ʜʦʢʫʤʝʥʪʠ ʪʦʱʦ).  

ɼʣʷ ʮʽʻʾ ʤʝʪʠ ʫ 2012 ʨ. ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʙʘʛʘʪʦʢʦʣʽʨʥʠʡ ʐʂ COBRA 

(COlor BaRcode streaming  for smArtphone) [47, 48] ï ʜʣʷ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ 

ʤʽʞ ʜʚʦʤʘ ʤʘʨʘʬʦʥʘʤʠ; ʰʪʨʠʭʢʦʜʦʚʝ ʟʦʙʨʘʞʝʥʥʷ ʟ ʝʢʨʘʥʘ ʩʤʘʨʪʬʦʥʘ 

ʟʯʠʪʫʶʪʴ ʢʘʤʝʨʦʶ ʽʥʰʦʛʦ ʩʤʘʨʪʬʦʥʘ. 

ʋ ʐʂ Cobra ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʯʦʪʠʨʠ ʢʦʣʽʨʥʽ ʢʫʪʦʚʽ ʤʘʨʢʝʨʠ  CT (Color 

Corner Tracker) (ʜʠʚ.ʨʠʩ.1.3) ï ʜʣʷ ʰʚʠʜʢʦʾ ʣʦʢʘʣʽʟʘʮʽʾ ʪʘ ʦʨʽʻʥʪʘʮʽʾ 

ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʧʣʦʱʠʥʽ, ʪʘ ʜʦʜʘʪʢʦʚʦ ʯʘʩʦʚʽ ʧʦʟʥʘʯʢʠ TRB (Timing Reference 

Block) ʧʦ ʧʝʨʠʤʝʪʨʫ ʟʦʙʨʘʞʝʥʥʷ ï ʜʣʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʨʷʜʢʽʚ ʪʘ ʩʪʦʚʧʮʽʚ 

ʟʦʙʨʘʞʝʥʥʷ ʧʨʠ ʩʢʘʥʫʚʘʥʥʽ. 

ɼʣʷ ʧʦʜʘʥʥʷ ʜʘʥʠʭ ʫ ʐʂ Cobra ʟʘʩʪʦʩʦʚʫʶʪʴ 4 ʢʦʣʴʦʨʠ ï ʯʝʨʚʦʥʠʡ, 

ʟʝʣʝʥʠʡ, ʩʠʥʽʡ, ʙʽʣʠʡ, ʷʢʽ ʢʦʜʫʶʪʴ ʷʢ 00, 01, 10, 11 ʚʽʜʧʦʚʽʜʥʦ, ʘ ʧôʷʪʠʡ ʢʦʣʽʨ 

ï ʯʦʨʥʠʡ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʯʘʩʦʚʠʭ ʧʦʟʥʘʯʦʢ ʪʘ ʙʦʨʜʶʨʥʠʭ ʩʪʦʚʧʮʽʚ 
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ʩʧʨʘʚʘ ʪʘ ʟʣʽʚʘ ʚʽʜ ʤʘʪʨʠʮʽ ʜʘʥʠʭ (ʯʦʨʥʠʡ ʢʦʣʽʨ ʻ ʩʣʫʞʙʦʚʠʤ, ʚʽʥ ʥʝ ʥʝʩʝ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ). ʆʪʞʝ, ʢʦʣʽʨʥʘ ʯʘʨʫʥʢʘ ʤʘʩʠʚʫ ʜʘʥʠʭ ʧʦʜʘʻ 2 

ʙʽʪʠ ʽʥʬʦʨʤʘʮʽʾ, ʘʙʦ ʦʜʥʫ ʯʝʪʚʽʨʢʦʚʫ ʮʠʬʨʫ (0, 1, 2 ʘʙʦ 3). 

ʅʘʧʨʠʢʣʘʜ, ʙʘʡʪ ʜʘʥʠʭ 10110001 ʙʫʜʝ ʟʘʢʦʜʦʚʘʥʦ ʷʢ {ʩʠʥʽʡ ʙʽʣʠʡ 

ʯʝʨʚʦʥʠʡ ʟʝʣʝʥʠʡ}. ʅʘ ʝʢʨʘʥʽ ʩʤʘʨʪʬʦʥʘ, ʥʘʧʨʠʢʣʘʜ, ʨʦʟʤʽʨʦʤ 4,65 ʜʶʡʤʠ ʟ 

ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ 1280 ʭ 720 ʢʦʜ Cobra ʫ ʰʪʨʠʭʦʚʦʤʫ ʚʠʛʣʷʜʽ ʜʦʟʚʦʣʷʻ 

ʧʦʜʘʪʠ 47 ʂʙʽʪ [156]. 

ɿʚ'ʷʟʦʢ ʜʚʦʭ ʩʤʘʨʪʬʦʥʽʚ ʟ ʜʦʧʦʤʦʛʦʶ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭʦʚʦʛʦ 

ʢʦʜʫʚʘʥʥʷ ʜʘʥʠʭ ʥʘʟʠʚʘʶʪʴ ʚʽʟʫʘʣʴʥʦʶ ʢʦʤʫʥʽʢʘʮʽʡʥʦʶ (VLC) ʩʠʩʪʝʤʦʶ 

(Visible Light Communication System). 

ɿ ʤʝʪʦʶ ʫʜʦʩʢʦʥʘʣʝʥʥʷ VLC-ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ 

ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʨʦʟʨʦʙʥʠʢʘʤʠ ʢʦʜʫ Cobra ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʠʡ 

ʐʂ ï RainBar , ʥʘʟʚʘ ʷʢʦʛʦ ʫʪʚʦʨʝʥʘ ʚʽʜ Robust Application-driven vIsual 

communicatioN using BARcodes [45]. 

ʐʂ RainBar ʻ ʨʦʟʚʠʪʢʦʤ ʐʂ Cobra. ʋ ʮʴʦʤʫ ʢʦʜʽ ʚʠʢʦʨʠʩʪʘʥʦ ʪʘʢʫ 

ʩʘʤʫ ʢʦʣʽʨʥʫ ʧʘʣʽʪʨʫ, ʱʦ ʡ ʫ ʢʦʜʽ Cobra. ɺʽʜʤʽʥʥʽʩʪʶ ʻ ʪʝ, ʱʦ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʱʽʣʴʥʦʩʪʽ ʜʘʥʠʭ ʟʘʣʝʞʥʦ ʚʽʜ ʷʢʦʩʪʽ ʝʢʨʘʥʘ ʩʤʘʨʪʬʦʥʘ ʤʦʞʫʪʴ 

ʜʦʜʘʪʢʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʱʝ ʪʨʠ ʢʦʣʴʦʨʠ. ʂʨʽʤ ʪʦʛʦ, ʚʥʝʩʝʥʦ ʟʤʽʥʠ ʜʦ 

ʩʪʨʫʢʪʫʨʠ ʐʂ-ʧʦʟʥʘʯʢʠ ï ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʣʠʰʝ ʜʚʘ ʢʫʪʦʚʽ ʤʘʨʢʝʨʠ (ʜʠʚ. 

ʨʠʩ. 1. 3) ʪʘ ʚʥʝʩʝʥʽ ʟʤʽʥ ʜʦ ʙʦʨʜʶʨʥʦʛʦ ʨʠʩʫʥʢʘ. 

RainBar ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ ʥʘʜʽʡʥʝ ʟʯʠʪʫʚʘʥʥʷ ʜʘʥʠʭ ʟʘ ʨʘʭʫʥʦʢ  

ʚʨʘʭʫʚʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʥʦʩʷʪʴ ʩʧʦʪʚʦʨʝʥʥʷ ʚ ʰʪʨʠʭ- ʢʦʜʦʚʝ 

ʟʦʙʨʘʞʝʥʥʷ. ʂʦʥʪʨʦʣʴ ʜʘʥʠʭ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʢʦʥʪʨʦʣʴʥʠʭ ʩʫʤ ʪʘ 

ʢʦʜʫ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ [45]. 

ʋ 2018 ʨ. ʙʫʣʦ ʦʛʦʣʦʰʝʥʦ ʧʨʦ ʩʪʚʦʨʝʥʥʷ  ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ  ʤʘʪʨʠʯʥʦʛʦ 

ʐʂ ʟ ʥʘʟʚʦʶ JAB ï Just Another Barcode (ʅʽʤʝʯʯʠʥʘ, ɯʥʩʪʠʪʫʪ ʌʨʘʫʥʛʦʬʝʨʘ) 

[60]. 

ʋ ʙʘʟʦʚʦʤʫ ʚʘʨʽʘʥʪʽ JAB-ʢʦʜʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 8 ʢʦʣʴʦʨʽʚ ʢʦʣʽʨʥʦʛʦ 

ʧʨʦʩʪʦʨʫ RGB,  ʷʢʽ ʢʦʜʫʶʪʴ ʪʨʠʨʦʟʨʷʜʥʠʤʠ ʧʦʩʣʽʜʦʚʥʦʩʪʷʤʠ: 000 ï ʯʦʨʥʠʡ, 
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001 ï ʩʠʥʽʡ, 010 ï ʟʝʣʝʥʠʡ, 011 ï ʙʣʘʢʠʪʥʠʡ, 100 ï ʯʝʨʚʦʥʠʡ, 101 ï 

ʧʫʨʧʫʨʦʚʠʡ, 110 ï ʞʦʚʪʠʡ, 111 ï ʙʽʣʠʡ. 

ʌʦʨʤʘ ʐʂ-ʧʦʟʥʘʯʢʠ JAB-ʢʦʜʫ ʤʦʞʝ ʙʫʪʠ ʢʚʘʜʨʘʪʥʦʶ (ʤʽʥʽʤʘʣʴʥʠʡ 

ʨʦʟʤʽʨ: 21 ʭ21 ʤʦʜʫʣʴ, ʤʘʢʩʠʤʘʣʴʥʠʡ: 145 ʭ145 ʤʦʜʫʣʽʚ), ʧʨʷʤʦʢʫʪʥʦʛʦ  

(ʤʽʥʽʤʘʣʴʥʠʡ ʨʦʟʤʽʨ: 21 ʭ25 ʤʦʜʫʣʽʚ, ʤʘʢʩʠʤʘʣʴʥʠʡ: 141 ʭ 14 ʤʦʜʫʣʽʚ), ʘʙʦ 

U-ʧʦʜʽʙʥʦʶ (ʪʘʙʣ. 1.1). 

ʂʦʥʪʨʦʣʴ ʧʦʤʠʣʦʢ ʧʨʠ ʟʯʠʪʫʚʘʥʥʽ ʐʂ-ʧʦʟʥʘʯʦʢ ʟʜʽʡʩʥʶʶʪʴ ʥʘ ʦʩʥʦʚʽ 

LDPC (Low Density Parity Check) ʘʙʦ ʥʘ ʦʩʥʦʚʽ ʢʦʜʫ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ. ʋ JAB-

ʢʦʜʽ ʧʝʨʝʜʙʘʯʝʥʦ 11 ʨʽʚʥʽʚ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ (ʟʘʥʫʤʝʨʦʚʘʥʠʭ ʚʽʜ 0 ʜʦ 10) [60]. 

ʈʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʜʝʢʦʜʫʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʷʢʦʩʪʽ ʜʨʫʢʫ, ʤʦʞʣʠʚʠʭ 

ʫʰʢʦʜʞʝʥʴ ʟʦʙʨʘʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʽʜ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ. 

 

          ʊʘʙʣʠʮʷ 1. 1 

ɼʝʷʢʽ ʧʘʨʘʤʝʪʨʠ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ 

 

 

ʅʘʟʚʘ ʐʂ 

ʂʽʣʴʢʽʩʪʴ 

ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʥʠʭ 

ʢʦʣʴʦʨʽʚ 

ʌʦʨʤʘ 

ʤʽʥʽʤʘʣʴʥʦʛʦ 

ʝʣʝʤʝʥʪʘ 

ʌʦʨʤʘ ʐʂ-

ʧʦʟʥʘʯʢʠ 

ʂʦʥʪʨʦʣʴ 

ʧʦʤʠʣʦʢ 

ʈʽʢ 

ʨʦʟʨʦʙ-

ʣʝʥʥʷ 

HCCB 4, 8 ʪʨʠʢʫʪʥʘ ʢʚʘʜʨʘʪʥʘ ʥʘ ʦʩʥʦʚʽ ʘʣʛʦ-

ʨʠʪʤʫ RSA-1024 

2007 

HCC2D 4, 8, 16 ʢʚʘʜʨʘʪʥʘ ʢʚʘʜʨʘʪʥʘ ʥʘ ʦʩʥʦʚʽ ʢʦʜʫ 

ʈʽʜʘ-ʉʦʣʦʤʦʥʘ 

2011 

Cobra 4 ʢʚʘʜʨʘʪʥʘ ʢʚʘʜʨʘʪʥʘ, 

ʧʨʷʤʦʢʫʪʥʘ 

ʥʘ ʦʩʥʦʚʽ ʢʦʜʫ 

ʈʽʜʘ-ʉʦʣʦʤʦʥʘ 

2012 

RainBar 4, 7 ʢʚʘʜʨʘʪʥʘ ʢʚʘʜʨʘʪʥʘ, 

ʧʨʷʤʦʢʫʪʥʘ 

ʥʘ ʦʩʥʦʚʽ ʢʦʜʫ 

ʈʽʜʘ-ʉʦʣʦʤʦʥʘ 

2015 

JAB 4, 8, 16, 32 ʢʚʘʜʨʘʪʥʘ ʢʚʘʜʨʘʪʥʘ, 

ʧʨʷʤʦʢʫʪʥʘ, 

U-ʧʦʜʽʙʥʘ 

ʥʘ ʦʩʥʦʚʽ ʢʦʥʪ-

ʨʦʣʶ ʥʘ ʧʘʨ-ʥʽʩʪʴ 

ʘʙʦ ʢʦʜʫ ʈʽʜʘ-

ʉʦʣʦʤʦʥʘ 

2018 

 

ʇʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʥʦʾ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ ʩʣʽʜ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ 

ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʙʦʪʠ ʟ ʢʦʣʴʦʨʘʤʠ. 
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ʋ ʢʦʣʽʨʥʽʡ ʤʦʜʝʣʽ RGB (Red ï ʯʝʨʚʦʥʠʡ, Green ï ʟʝʣʝʥʠʡ, Blue ï ʩʠʥʽʡ),  

ʚʽʜʪʽʥʦʢ ʢʦʣʴʦʨʫ ʚʠʟʥʘʯʘʶʪʴ ʰʣʷʭʦʤ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʧʦʨʮʽʾ ʟʤʽʰʫʚʘʥʥʽ 

ʙʘʟʦʚʠʭ ʢʦʣʴʦʨʽʚ. ʋ ʮʽʡ ʤʦʜʝʣʽ ʤʦʞʣʠʚʦ ʫʪʚʦʨʠʪʠ ʙʽʣʠʡ (White) ʢʦʣʽʨ ʷʢ 

ʨʝʟʫʣʴʪʘʪ ʟʤʽʰʫʚʘʥʥʽ ʙʘʟʦʚʠʭ ʢʦʣʴʦʨʽʚ, ʪʦʙʪʦ W = R + B + G [48]. 

ɯʥʰʦʶ ʤʦʜʝʣʣʶ, ʫ ʷʢʽʡ ʚʽʜʪʽʥʦʢ ʢʦʣʴʦʨʫ ʚʠʟʥʘʯʘʶʪʴ ʚ ʪʘʢʠʡ ʩʘʤʠʡ 

ʩʧʦʩʽʙ, ʻ ʤʦʜʝʣʴ CMY (Cyan ï ʙʣʘʢʠʪʥʠʡ, Magenta ï ʧʫʨʧʫʨʦʚʠʡ, Yellow ï 

ʞʦʚʪʠʡ), ʫ ʷʢʽʡ ʙʘʟʦʚʠʤʠ ʢʦʣʴʦʨʘʤʠ ʻ C, M, Y. ʐʣʷʭʦʤ ʟʤʽʰʫʚʘʥʥʷ ʙʘʟʦʚʠʭ 

ʢʦʣʴʦʨʽʚ  ʤʦʞʣʠʚʦ ʫʪʚʦʨʠʪʠ ʯʦʨʥʠʡ (black) ʢʦʣʽʨ, ʽ ʪʦʜʽ ʦʪʨʠʤʫʶʪʴ 

ʤʦʜʠʬʽʢʦʚʘʥʫ ʤʦʜʝʣʴ, ʷʢʫ ʥʘʟʚʘʥʦ CMYK,  ʜʝ  K= C + M + Y [46, 48]. 

ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʫ ʩʢʘʥʫʚʘʣʴʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʦʜʝʣʴ 

RGB, ʘ ʚ ʜʨʫʢʘʨʩʴʢʦʤʫ ï CMYK. ʋ ʪʘʢʦʤʫ ʨʘʟʽ ʧʨʠ ʜʨʫʢʫʚʘʥʥʽ ʐʂ-ʧʦʟʥʘʯʦʢ 

ʟʜʽʡʩʥʶʶʪʴ ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʦʣʴʦʨʽʚ (ʯʠʩʣʦʚʠʭ ʟʥʘʯʝʥʴ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʢʦʣʴʦʨʘʤ) ʤʦʜʝʣʽ RGB ʚ ʢʦʣʴʦʨʠ ʤʦʜʝʣʽ CMYK, ʘ ʧʨʠ ʟʯʠʪʫʚʘʥʥʽ ʐʂ-

ʧʦʟʥʘʯʦʢ ʟ ʧʘʧʝʨʦʚʦʛʦ ʥʦʩʽʷ ï ʟʚʦʨʦʪʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ (CMYK ʚ RGB) [182]. 

ʏʠʩʣʦʚʝ ʟʥʘʯʝʥʥʷ ʢʦʣʴʦʨʫ ʚ ʤʦʜʝʣʽ RGB  ʥʘʣʝʞʠʪʴ ʜʽʘʧʘʟʦʥʫ 0 ï 255,  ʘ ʚ 

ʤʦʜʝʣʽ CMYK ï ʜʽʘʧʘʟʦʥʫ 0 ï 1 (ʯʠʩʣʦʚʝ ʟʥʘʯʝʥʥʷ ʟ ʜʽʘʧʘʟʦʥʫ 0 ï 255 ʜʽʣʷʪʴ 

ʥʘ 255) [57, 58]. 

ʇʨʠ ʟʯʠʪʫʚʘʥʥʽ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʐʂ ʟ ʝʢʨʘʥʘ ʩʤʘʨʪʬʦʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʣʽʨʥʫ ʤʦʜʝʣʴ HSV (hue, saturation, value), ʘʙʦ ʤʦʜʝʣʴ HSL 

(hue, saturation, lightness), ʫ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʰʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʟʥʘʯʝʥʥʷ 

ʚʽʜʪʽʥʢʘ ʢʦʣʴʦʨʫ ï ʯʝʨʝʟ ʟʥʘʯʝʥʥʷ ʷʩʢʨʘʚʦʩʪʽ. 

ʂʨʽʤ ʪʦʛʦ, ʩʣʽʜ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʪʝ, ʱʦ ʥʘʜʨʫʢʦʚʘʥʘ ʐʂ-ʧʦʟʥʘʯʢʘ ʻ 

ʚʽʜʢʨʠʪʠʤ ʥʦʩʽʻʤ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʦʞʝ ʟʘʟʥʘʚʘʪʠ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ. 

ʐʂ-ʧʦʟʥʘʯʢʘ ʤʦʞʝ ʟʘʟʥʘʚʘʪʠ ʩʧʦʪʚʦʨʝʥʴ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʾʾ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ï ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ, ʟʙʝʨʽʛʘʥʥʽ, ʝʢʩʧʣʫʘʪʘʮʽʾ.  ʉʧʦʪʚʦʨʝʥʥʷ ʤʦʞʫʪʴ 

ʥʦʩʠʪʠ ʤʝʭʘʥʽʯʥʠʡ ʭʘʨʘʢʪʝʨ ʘʙʦ ʙʫʪʠ ʩʧʨʠʯʠʥʝʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʙʘʨʚʥʠʢʽʚ. ʉʧʦʪʚʦʨʝʥʥʷ ʤʝʭʘʥʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ: ʜʝʬʝʢʪʠ 

ʥʦʩʽʷ (ʥʝʨʽʚʥʽʩʪʴ ʧʦʚʝʨʭʥʽ, ʥʠʟʴʢʘ ʷʢʽʩʪʴ ʤʘʪʝʨʽʘʣʫ), ʜʝʬʝʢʪʠ ʜʨʫʢʫ ʚʥʘʩʣʽʜʦʢ 

ʤʝʭʘʥʽʯʥʠʭ ʟʙʦʾʚ ʜʨʫʢʘʨʩʴʢʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʜʝʬʦʨʤʘʮʽʷ ʥʦʩʽʷ ʧʽʜ ʯʘʩ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ), ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʤʝʭʘʥʽʯʥʽ ʫʰʢʦʜʞʝʥʥʷ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ. 
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ʉʧʦʪʚʦʨʝʥʥʷ, ʧʦʚôʷʟʘʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʙʘʨʚʥʠʢʽʚ: ʟʯʝʧʣʝʥʥʷ ʙʘʨʚʥʠʢʘ ʟ 

ʥʦʩʽʻʤ (ʨʦʟʧʣʠʚʘʥʥʷ, ʟʛʦʨʪʘʥʥʷ ʬʘʨʙʠ), ʟʤʽʰʫʚʘʥʥʷ ʢʦʣʴʦʨʽʚ  ʩʫʩʽʜʥʽʭ 

ʝʣʝʤʝʥʪʽʚ ʟʦʙʨʘʞʝʥʥʷ, ʩʪʘʨʽʥʥʷ (ʚʠʮʚʽʪʘʥʥʷ) ʙʘʨʚʥʠʢʘ, ʥʝ ʢʦʥʪʨʘʩʪʥʽʩʪʴ. 

ɺʥʘʩʣʽʜʦʢ ʟʤʽʰʫʚʘʥʥʷ ʢʦʣʴʦʨʽʚ ʩʫʩʽʜʥʽʭ ʝʣʝʤʝʥʪʽʚ ʤʦʞʣʠʚʝ ʘʙʦ ʫʪʚʦʨʝʥʥʷ 

ʥʦʚʦʛʦ ʢʦʣʴʦʨʫ, ʘʙʦ ʨʦʟʤʠʪʪʷ ʟʦʙʨʘʞʝʥʥʷ [61]. 

ʋ VLC-ʩʠʩʪʝʤʘʭ  ʥʘ ʦʩʥʦʚʽ ʐʂ (ʟʯʠʪʫʚʘʥʥʷ ʟ ʝʢʨʘʥʘ ʩʤʘʨʪʬʦʥʘ), ʷʢ 

ʟʘʟʥʘʯʘʶʪʴ ʜʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ [45, 46],  ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʜʦʜʘʪʢʦʚʽ 

ʟʙʫʨʚʁʘʣʴʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʦʯʥʽʩʪʴ ʚʽʜʪʚʦʨʝʥʥʷ ʜʘʥʠʭ ʟ 

ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ: ʜʠʥʘʤʽʯʥʘ ʟʤʽʥʘ ʩʝʨʝʜʦʚʠʱʘ 

ʩʢʘʥʫʚʘʥʥʷ (ʟʤʽʥʘ ʦʩʚʽʪʣʝʥʥʷ, ʟʘʪʽʥʝʥʥʷ), ʟʤʽʥʘ ʚʽʜʩʪʘʥʽ ʪʘ ʢʫʪʘ ʩʢʘʥʫʚʘʥʥʷ 

ʤʽʞ ʢʘʤʝʨʦʶ ʪʘ ʝʢʨʘʥʦʤ ʩʤʘʨʪʬʦʥʘ, ʪʨʝʤʪʽʥʥʷ ʨʫʢʠ ʦʧʝʨʘʪʦʨʘ, ʨʦʟʤʠʪʽʩʪʴ 

ʘʙʦ ʧʝʨʝʢʦʰʫʚʘʥʥʷ ʢʦʣʽʨʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʪʦʱʦ [45,  61]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʰʪʨʠʭʦʚʦʛʦ 

ʢʦʜʫʚʘʥʥʷ ʷʢ ʦʜʥʽʻʾ ʟ ʧʝʨʝʜʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʝʦʙʭʽʜʥʦ 

ʚʞʠʚʘʪʠ ʜʦʜʘʪʢʦʚʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʛʘʨʘʥʪʫʚʘʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʜʘʥʠʭ, 

ʚʽʜʪʚʦʨʶʚʘʥʠʭ ʟ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʐʂ-ʧʦʟʥʘʯʦʢ. ɼʦʩʷʛʪʠ ʮʴʦʛʦ ʤʦʞʣʠʚʦ ʣʠʰʝ 

ʰʣʷʭʦʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʛʦ ʨʽʚʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ 

ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʦʙʨʘʞʝʥʴ. 

ɹʘʛʘʪʦʢʦʣʽʨʥʠʡ ʰʪʨʠʭʦʚʠʡ ʢʦʜ ʩʣʽʜ ʩʪʚʦʨʶʚʘʪʠ ʪʘʢ, ʱʦʙ ʚʣʘʩʪʠʚʽʩʪʴ 

ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʟʘʙʝʟʧʝʯʫʚʘʣʘʩʴ ʥʘ ʜʚʦʭ ʨʽʚʥʷʭ ï ʥʘ ʨʽʚʥʽ ʫʩʽʻʾ ʐʂ-ʧʦʟʥʘʯʢʠ, 

ʘ ʪʘʢʦʞ ʥʘ ʨʽʚʥʽ ʐʂ-ʟʥʘʢʽʚ ï ʤʽʥʽʤʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʦʜʠʥʠʮʴ ʟʦʙʨʘʞʝʥʥʷ. 

ʉʘʤʝ ʪʘʢʠʡ ʧʽʜʭʽʜ ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʠ ʚʠʙʦʨʽ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ ʜʣʷ 

ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. ʎʝ ʟʘʙʝʟʧʝʯʠʪʴ ʥʘʜʽʡʥʽʩʪʴ ʘʚʪʦʤʘʪʠʯʥʦʾ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʙô̒ ʢʪʽʚ ʤʝʜʠʯʥʦʛʦ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ. 

1. 5. ɺʠʤʦʛʠ ʜʦ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʘ   

ʦʩʥʦʚʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʟʘʚʘʜʦʩʪʽʡʢʠʭ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ 

ʉʪʚʦʨʝʥʥʶ ʧʨʘʮʝʟʜʘʪʥʦʛʦ ʽ ʷʢʽʩʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʤʘʻ 

ʧʝʨʝʜʫʚʘʪʠ ʨʦʟʨʦʙʣʝʥʥʷ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ [62 - 77]. 

ʈʦʟʨʦʙʣʝʥʥʷ ʚʠʤʦʛ ʻ ʦʢʨʝʤʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ, ʷʢʠʡ ʤʘʻ ʩʚʦʾ ʝʪʘʧʠ, 
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ʧʨʦʮʝʜʫʨʠ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ. ʈʝʟʫʣʴʪʘʪʦʤ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʻ 

ʧʽʜʛʦʪʦʚʣʝʥʘ ʩʧʝʮʠʬʽʢʘʮʽʷ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʩʪʝʤʠ, ʱʦ 

ʤʘʻ ʨʦʟʨʦʙʣʷʪʠʩʷ [67, 71]. 

ɺʠʤʦʛʠ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʮʝ ʥʘʙʽʨ ʧʦʪʨʝʙ ʧʦʪʝʥʮʽʡʥʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ ʱʦʜʦ ʬʫʥʢʮʽʡ, ʷʢʦʩʪʽ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʷʢʠʡ ʧʦʪʨʽʙʥʦ ʨʦʟʨʦʙʠʪʠ [64]. ʈʦʟʨʦʙʢʘ ʚʠʤʦʛ ʤʦʞʝ 

ʩʢʣʘʜʘʪʠʩʷ ʟ ʢʽʣʴʢʦʭ ʝʪʘʧʽʚ: ʟʥʘʭʦʜʞʝʥʥʷ ʚʠʤʦʛ (ʟʙʽʨ, ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʨʝʙ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʟʘʮʽʢʘʚʣʝʥʠʭ ʦʩʽʙ), ʘʥʘʣʽʟ ʚʠʤʦʛ, ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʚʠʤʦʛ 

(ʩʧʝʮʠʬʽʢʘʮʽʷ), ʪʝʩʪʫʚʘʥʥʷ ʚʠʤʦʛ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʨʽʚʥʽ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ [62 - 67]: 

ʙʽʟʥʝʩ-ʚʠʤʦʛʠ ï ʚʠʟʥʘʯʘʶʪʴ ʧʨʠʟʥʘʯʝʥʥʷ ʇɿ, ʥʘʡʚʘʞʣʠʚʽʰʽ ʽʜʝʾ, ʧʦʢʣʘʜʝʥʽ ʚ 

ʦʩʥʦʚʫ ʨʦʟʨʦʙʢʠ, ʚʠʤʦʛʠ ʘʙʦ ʧʦʣʽʪʠʢʠ ʢʦʤʧʘʥʽʾ, ʦʨʛʘʥʽʟʘʮʽʷ ʬʽʥʘʥʩʦʚʦʛʦ 

ʦʙʣʽʢʫ, ʥʦʨʤʠ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʪʦʱʦ; ʚʠʤʦʛʠ ʢʦʨʠʩʪʫʚʘʯʘ ï ʚʠʟʥʘʯʘʶʪʴ ʧʝʨʝʣʽʢ 

ʟʘʚʜʘʥʴ ʢʦʨʠʩʪʫʚʘʯʘ, ʷʢʽ ʧʦʚʠʥʥʦ ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʩʮʝʥʘʨʽʾʚ ʾʭ ʚʠʨʽʰʝʥʥʷ, ʮʽ ʚʠʤʦʛʠ ʤʦʞʫʪʴ ʤʘʪʠ ʚʠʛʣʷʜ ʪʚʝʨʜʞʝʥʴ, ʚʘʨʽʘʥʪʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʩʮʝʥʘʨʽʾʚ ʚʟʘʻʤʦʜʽʾ, ʧʨʝʮʝʜʝʥʪʽʚ; ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ï 

ʚʠʟʥʘʯʘʶʪʴ, ʱʦ ʩʘʤʝ ʤʘʻ ʚʠʢʦʥʫʚʘʪʠ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ, ʚʦʥʠ ʜʦʢʣʘʜʥʦ 

ʦʧʠʩʫʶʪʴʩʷ ʚ ʜʦʢʫʤʝʥʪʽ, ʱʦ ʤʘʻ ʥʘʟʚʫ çʉʧʝʮʠʬʽʢʘʮʽʷ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷè. 

ʇʨʠ ʨʦʟʨʦʙʣʝʥʥʽ ʚʠʤʦʛ ʚʘʞʣʠʚʠʤ ʻ ʝʪʘʧ ʾʭ ʘʥʘʣʽʟʫ. ɸʥʘʣʽʟ ʚʠʤʦʛ ʧʦʣʷʛʘʻ 

ʫ ʚʠʟʥʘʯʝʥʥʽ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʟʘʤʦʚʥʠʢʽʚ, ʾʭ ʫʟʛʦʜʞʝʥʥʷ, 

ʟʙʘʣʘʥʩʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʫʤʦʚ, ʱʦ ʚʠʩʫʚʘʶʪʴʩʷ ʜʦ ʨʦʟʨʦʙʣʶʚʘʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ. ɼʣʷ ʫʩʧʽʰʥʦʩʪʽ ʨʦʟʨʦʙʢʠ ʘʥʘʣʽʟ ʚʠʤʦʛ ʤʘʻ ʙʫʪʠ 

ʢʨʠʪʠʯʥʠʤ. ʄʝʪʦʶ ʘʥʘʣʽʟʫ ʚʠʤʦʛ ʻ ʚʠʷʚʣʝʥʥʷ ʥʝʜʦʣʽʢʽʚ ʬʦʨʤʫʚʘʥʥʷ ʚʠʤʦʛ 

(ʥʝʪʦʯʥʦʩʪʝʡ, ʥʝʧʦʚʥʦʪʠ, ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʝʡ ʪʣʫʤʘʯʝʥʥʷ ʯʠ ʩʫʧʝʨʝʯʥʦʩʪʝʡ) ʪʘ 

ʾʭ ʚʠʧʨʘʚʣʝʥʥʷ. ɺʠʤʦʛʠ ʤʘʶʪʴ ʙʫʪʠ ʦʧʠʩʘʥʠʤʠ  ʟ ʨʽʚʥʝʤ ʜʝʪʘʣʽʟʘʮʽʾ ʜʦʩʪʘʪʥʽʤ 

ʜʣʷ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ, ʚʠʤʽʨʥʠʤʠ, ʪʝʩʪʦʚʥʠʤʠ, ʧʦʚôʷʟʘʥʠʤʠ 

ʟ ʙʽʟʥʝʩ-ʧʦʪʨʝʙʘʤʠ [75]. 

ʇʨʠ ʨʦʟʨʦʙʣʝʥʥʽ ʚʠʤʦʛ ʜʦ ʩʪʚʦʨʶʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʚʠʤʦʛʠ 

ʤʦʞʫʪʴ ʤʦʜʝʣʶʚʘʪʠ. ʅʘʧʨʠʢʣʘʜ, ʫ ʤʦʚʽ ʤʦʜʝʣʶʚʘʥʥʷ SysML ʚʠʤʦʛʠ 
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ʤʦʜʝʣʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʽʘʛʨʘʤʠ ʚʠʤʦʛ, ʘ ʚ UML ʜʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʜʽʘʛʨʘʤʠ ʧʨʝʮʝʜʝʥʪʽʚ. 

ʉʧʝʮʠʬʽʢʘʮʽʷ ʚʠʤʦʛ ʜʦ ʇɿ ï ʮʝ ʩʧʝʮʽʘʣʴʥʠʡ ʜʦʢʫʤʝʥʪ, ʱʦ ʤʽʩʪʠʪʴ ʧʦʚʥʠʡ 

ʦʧʠʩ ʧʦʚʝʜʽʥʢʠ ʩʠʩʪʝʤʠ, ʱʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ. ʉʧʝʮʠʬʽʢʘʮʽʷ ʚʢʣʶʯʘʻ ʤʥʦʞʠʥʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ (ʧʨʝʮʝʜʝʥʪʽʚ), ʷʢʽ ʦʧʠʩʫʶʪʴ  ʤʦʞʣʠʚʽ ʚʟʘʻʤʦʜʽʾ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʘ ʪʘʢʦʞ ʚʢʣʶʯʘʻ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʽ 

(ʜʦʜʘʪʢʦʚʽ) ʚʠʤʦʛʠ. 

ʉʧʝʮʠʬʽʢʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʢʨʝʤʠʭ ʨʦʟʜʽʣʽʚ, ʥʘʧʨʠʢʣʘʜ: ʚʩʪʫʧ 

(ʟʘʛʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʨʦʜʫʢʪ, ʤʝʪʘ, ʟʚ'ʷʟʦʢ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ); 

ʟʘʛʘʣʴʥʠʡ ʦʧʠʩ ʧʨʦʜʫʢʪʫ (ʧʝʨʩʧʝʢʪʠʚʠ ʧʨʦʜʫʢʪʫ, ʬʫʥʢʮʽʾ ʇɿ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʤʦʞʣʠʚʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʟʘʛʘʣʴʥʽ ʦʙʤʝʞʝʥʥʷ); ʢʦʥʢʨʝʪʠʟʘʮʽʷ ʚʠʤʦʛ (ʚʠʤʦʛʠ ʜʦ 

ʟʦʚʥʽʰʥʽʭ ʽʥʪʝʨʬʝʡʩʽʚ (ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ, ʢʦʤʫʥʽʢʘʮʽʡʥʠʡ ʧʨʦʪʦʢʦʣ, 

ʦʙʤʝʞʝʥʥʷ ʧʘʤôʷʪʽ, ʥʘʙʽʨ ʦʧʝʨʘʮʽʡ), ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ, 

ʚʠʤʦʛʠ ʜʦ ʙʘʟʠ ʜʘʥʠʭ ʪʦʱʦ. ʅʘʷʚʥʽʩʪʴ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʟʥʠʞʫʻ ʟʘʛʘʣʴʥʫ 

ʚʘʨʪʽʩʪʴ ʽ ʯʘʩ ʨʦʟʨʦʙʢʠ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʧʝʨʝʨʦʙʢʠ ʯʝʨʝʟ ʟʤʽʥʠ 

ʚʠʤʦʛ [63]. 

ɼʣʷ ʦʜʥʦʟʥʘʯʥʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʚʠʤʦʛʠ ʥʝʜʦʩʪʘʪʥʽʤ ʻ ʣʠʰʝ ʪʝʢʩʪʦʚʝ ʾʾ 

ʬʦʨʤʫʣʶʚʘʥʥʷ. ɺʠʤʦʛʫ ʜʦʮʽʣʴʥʦ ʜʦʧʦʚʥʶʚʘʪʠ ʥʘʙʦʨʦʤ ʘʪʨʠʙʫʪʽʚ. ʇʨʠʢʣʘʜʦʤ 

ʥʘʙʦʨʫ ʘʪʨʠʙʫʪʽʚ ʜʝʷʢʦʾ ʚʠʤʦʛʠ ʤʦʞʝ ʙʫʪʠ: ʜʘʪʘ ʩʪʚʦʨʝʥʥʷ ʚʠʤʦʛʠ, ʘʚʪʦʨ 

ʚʠʤʦʛʠ, ʩʪʘʥ ʚʠʤʦʛʠ, ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʚʽʨʢʠ ʚʠʤʦʛʠ, ʩʧʦʩʽʙ ʧʝʨʝʚʽʨʢʠ ʚʠʤʦʛʠ, 

ʧʨʽʦʨʠʪʝʪ ʨʝʘʣʽʟʘʮʽʾ ʚʠʤʦʛʠ ʪʦʱʦ. 

ʇʽʜ ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ ʚʠʤʦʛ ʜʦ ʇɿ ʨʝʢʦʤʝʥʜʫʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʢʘʪʝʛʦʨʽʾ ʘʪʨʠʙʫʪʽʚ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 1. 2  [67]. 

ɼʦʙʨʝ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʚʠʤʦʛʠ ʜʦ ʇɿ ʪʘ ʧʨʘʚʠʣʴʥʦ ʚʠʟʥʘʯʝʥʽ ʥʘʙʦʨʠ 

ʘʪʨʠʙʫʪʽʚ ʢʦʞʥʦʾ  ʟ ʚʠʤʦʛ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ  ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ 

ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ (ʩʠʩʪʝʤʥʠʭ ʘʥʘʣʽʪʠʢʽʚ, ʘʨʭʽʪʝʢʪʦʨʽʚ ʧʨʦʻʢʪʫ, 

ʢʦʥʩʪʨʫʢʪʦʨʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ, ʪʝʩʪʫʚʘʣʴʥʠʢʽʚ) [67 - 69].  
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ʊʘʙʣʠʮʷ 1. 2 

ʂʘʪʝʛʦʨʽʾ ʘʪʨʠʙʫʪʽʚ, ʷʢʽ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ ʚʠʤʦʛ ʜʦ ʇɿ 

 

ʂʘʪʝʛʦʨʽʷ ʘʪʨʠʙʫʪʽʚ ʇʨʠʢʣʘʜʠ ʟʥʘʯʝʥʴ ʘʪʨʠʙʫʪʽʚ 

1 2 

ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʚʠʤʦʛʠ 

- ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʫʥʽʢʘʣʴʥʠʡ ʥʦʤʝʨ ʚʠʤʦʛʠ (ID) 

- ʥʘʟʚʘ ʫʥʽʢʘʣʴʥʘ ʢʦʨʦʪʢʘ ʥʘʟʚʘ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʚʠʤʦʛʫ 

ɺʥʫʪʨʽʰʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʤʦʛʠ 

- ʦʩʥʦʚʥʠʡ ʪʠʧ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ, 

ʷʢʽʩʪʴ, ʦʪʦʯʝʥʥʷ, ʽʥʪʝʨʬʝʡʩ, ʦʙʤʝʞʝʥʥʷ ʥʘ 

ʚʠʤʦʛʫ 

- ʷʢʽʩʥʠʡ ʧʽʜʪʠʧ ʜʦʩʪʫʧʥʽʩʪʴ, ʛʥʫʯʢʽʩʪʴ, ʮʽʣʽʩʪʥʽʩʪʴ, 

ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʠ, ʢʦʤʧʘʢʪʥʽʩʪʴ, ʣʝʛʢʽʩʪʴ 

ʧʽʜʪʨʠʤʢʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʢʚʘʣʽʬʽʢʘʮʽʷ 

-ʪʠʧ  

 ʧʨʦʜʫʢʪʫ/ʧʨʦʮʝʩʫ 

ʧʨʦʜʫʢʪ, ʧʨʦʮʝʩ, ʜʘʥʽ ʯʠ ʩʝʨʚʽʩ ʝʪʘʧʫ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʻʢʪʫ 

- ʢʽʣʴʢʽʩʥʠʡ/ʷʢʽʩʥʠʡ 

 ʪʠʧ 

ʢʽʣʴʢʽʩʥʠʡ, ʷʢʽʩʥʠʡ ʧʨʦʜʫʢʪ ʝʪʘʧʫ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʻʢʪʫ 

-ʝʪʘʧ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʦʧʝʨʝʜʥʷ ʯʠ ʦʩʪʘʪʦʯʥʘ ʢʦʥʮʝʧʮʽʷ, ʧʨʦʮʝʩ 

ʨʦʟʨʦʙʣʝʥʥʷ, ʚʠʛʦʪʦʚʣʝʥʥʷ, ʽʥʪʝʛʨʘʮʽʷ/ 

ʪʝʩʪʫʚʘʥʥʷ, ʚʧʨʦʚʘʜʞʝʥʥʷ, ʧʦʩʪʘʚʢʘ, 

ʚʩʪʘʥʦʚʣʝʥʥʷ, ʬʫʥʢʮʽʦʥʫ-ʚʘʥʥʷ, ʧʽʜʪʨʠʤʢʘ, 

ʚʠʜʘʣʝʥʥʷ, ʜʝʤʦʥʪʘʞ, ʧʝʨʝʜʘʚʘʥʥʷ ʯʠ 

ʫʪʠʣʽʟʘʮʽʷ 

ʇʨʽʦʨʠʪʝʪ ʚʠʤʦʛʠ 

- ʧʨʽʦʨʠʪʝʪ ʢʣʶʯʦʚʘ, ʥʝʦʙʭʽʜʥʘ, ʜʦʜʘʪʢʦʚʘ, ʙʘʞʘʥʘ (Key, 

Mandatory, Optional, Desirable) ʘʙʦ 

ʦʙʦʚôʷʟʢʦʚʘ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ, ʤʦʞʣʠʚʘ, 

ʜʦʮʽʣʴʥʘ (Must, Should, Could, Wish) 
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ʧʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 1.2 

1 2 

ɼʞʝʨʝʣʦ ʽ ʘʚʪʦʨ ʚʠʤʦʛʠ 

- ʩʧʦʩʽʙ ʦʪʨʠʤʘʥʥʷ ʧʨʠʟʥʘʯʝʥʥʷ, ʜʝʢʦʤʧʦʟʠʮʽʷ ʩʠʩʪʝʤʠ 

- ʜʞʝʨʝʣʦ ʥʘʟʚʘ ʜʦʢʫʤʝʥʪʘ ʘʙʦ ʽʤôʷ ʟʘʮʽʢʘʚʣʝʥʦʾ ʦʩʦʙʠ 

- ʘʚʪʦʨ ʽʤôʷ ʟʘʮʽʢʘʚʣʝʥʦʾ ʦʩʦʙʠ 

- ʧʦʛʦʜʞʝʥʦ ʽʤôʷ ʝʢʩʧʝʨʪʘ ʯʠ ʢʝʨʽʚʥʠʢʘ ʚʠʱʦʛʦ ʨʽʚʥʷ 

ʇʽʜʪʨʠʤʢʘ ʧʨʦʮʝʩʫ ʨʝʘʣʽʟʘʮʽʾ ʚʠʤʦʛʠ 

- ʩʪʘʪʫʩ ʫʟʛʦʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦ, ʥʘ ʫʟʛʦʜʞʝʥʥʽ, ʧʦʛʦʜʞʝʥʦ 

- ʩʪʘʪʫʩ ʧʝʨʝʚʽʨʢʠ ʧʝʨʝʚʽʨʝʥʦ, ʥʝ ʧʝʨʝʚʽʨʝʥʦ 

- ʩʪʘʪʫʩ ʟʘʜʦʚʦʣʝʥʥʷ ʥʝʟʘʜʦʚʦʣʝʥʦ, ʟʘʜʦʚʦʣʝʥʦ 

- ʩʪʘʪʫʩ ʨʝʮʝʥʟʫʚʘʥʥʷ ʯʝʢʘʻ ʥʘ ʘʥʘʣʽʟ, ʧʨʠʡʥʷʪʦ, ʚʽʜʭʠʣʝʥʦ 

ʋʪʦʯʥʝʥʥʷ ʚʠʤʦʛʠ 

- ʧʦʪʨʝʙʘ ʦʧʠʩ ʪʦʛʦ, ʯʦʤʫ ʚʠʥʠʢʣʘ ʧʦʪʨʝʙʘ ʚ ʮʽʡ ʚʠʤʦʟʽ 

- ʢʦʤʝʥʪʘʨʽ ʪʝʢʩʪʦʚʝ ʫʪʦʯʥʝʥʥʷ ʚʠʤʦʛʠ ʜʣʷ ʢʨʘʱʦʛʦ 

ʨʦʟʫʤʽʥʥʷ ʾʾ ʩʫʪʽ 

- ʧʠʪʘʥʥʷ ʧʠʪʘʥʥʷ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʟôʷʩʫʚʘʪʠ ʜʣʷ ʫʪʦʯʥʝʥʥʷ 

ʚʠʤʦʛʠ 

- ʚʽʜʧʦʚʽʜʽ ʚʽʜʧʦʚʽʜʽ, ʦʪʨʠʤʘʥʽ ʧʨʠ ʫʪʦʯʥʝʥʥʽ ʚʠʤʦʛʠ 

ɯʥʰʽ ʧʦʢʘʟʥʠʢʠ ʚʠʤʦʛʠ 

- ʟʨʽʣʽʩʪʴ  

  (ʩʪʘʙʽʣʴʥʽʩʪʴ) 

ʢʽʣʴʢʽʩʪʴ ʟʤʽʥ, ʪʨʠʚʘʣʽʩʪʴ ʟʤʽʥ 

- ʨʽʚʝʥʴ ʨʠʟʠʢʫ ʚʠʩʦʢʠʡ, ʩʝʨʝʜʥʽʡ, ʥʠʟʴʢʠʡ 

- ʦʮʽʥʶʚʘʥʘ ʚʘʨʪʽʩʪʴ ʚʘʨʪʽʩʪʴ, ʨʦʟʨʘʭʦʚʘʥʘ ʝʢʩʧʝʨʪʘʤʠ 

- ʬʘʢʪʠʯʥʘ ʚʘʨʪʽʩʪʴ ʚʘʨʪʽʩʪʴ, ʧʨʦʜʠʢʪʦʚʘʥʘ ʨʠʥʢʦʤ 

- ʨʝʣʽʟ ʧʨʦʜʫʢʪʫ ʚʝʨʩʽʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʚ ʷʢʽʡ 

ʨʝʘʣʽʟʦʚʘʥʘ ʚʠʤʦʛʘ 
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ɺʠʤʦʛʠ ʜʦ ʇɿ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʥʘʙʦʨʘʤʠ ʘʪʨʠʙʫʪʽʚ, ʤʘʶʪʴ 

ʥʘʜʘʚʘʪʠ ʫʯʘʩʥʠʢʘʤ ʨʦʟʨʦʙʢʠ ʪʘʢʽ ʤʦʞʣʠʚʦʩʪʽ : ʤʦʞʣʠʚʽʩʪʴ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ 

ʢʦʞʥʝ ʧʦʣʦʞʝʥʥʷ ʚʠʤʦʛʠ; ʤʦʞʣʠʚʽʩʪʴ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʚʠʤʦʛʫ ʟʘ: 

ʚʘʞʣʠʚʽʩʪʶ ʨʝʘʣʽʟʘʮʽʾ (ʧʨʽʦʨʠʪʝʪʦʤ ʚʠʢʦʥʘʥʥʷ), ʪʝʨʤʽʥʦʚʽʩʪʶ (ʜʘʪʘ) 

ʨʝʘʣʽʟʘʮʽʾ; ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʩʪʝʞʫʚʘʪʠ ʢʦʞʥʫ ʚʠʤʦʛʫ ʟʘ ʩʪʘʪʫʩʘʤʠ: ʩʪʘʪʫʩʦʤ 

ʘʥʘʣʽʟʫ (ʨʝʮʝʥʟʫʚʘʥʥʷ), ʩʪʘʪʫʩʦʤ ʟʘʜʦʚʦʣʝʥʥʷ, ʩʪʘʪʫʩʦʤ ʧʝʨʝʚʽʨʢʠ; 

ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʶʚʘʪʠ ʚʠʤʦʛʫ ʩʪʦʩʦʚʥʦ ʩʪʨʘʪʝʛʽʾ ʾʾ ʪʝʩʪʫʚʘʥʥʷ ʪʦʱʦ. 

ɼʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʘʚʪʦʤʘʪʠʯʥʦʾ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʟʘʚʘʜʦʩʪʽʡʢʠʭ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ ʫ 

ʤʝʜʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʪʘ 

ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʇɿ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʻ ʧʝʨʝʣʽʢʦʤ ʬʫʥʢʮʽʡ ʪʘ ʩʝʨʚʽʩʽʚ, ʷʢʽ ʧʦʚʠʥʥʦ 

ʥʘʜʘʚʘʪʠ ʨʦʟʨʦʙʣʶʚʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʨʘʤʢʘʭ ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. 

ʅʝʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʚʠʟʥʘʯʘʶʪʴ ʜʦʜʘʪʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ, ʪʘʢʽ ʷʢ ʥʘʜʽʡʥʽʩʪʴ, ʙʝʟʧʝʢʘ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, 

ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ, ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʴ, ʟʚôʷʟʢʠ ʽʥʪʝʨʬʝʡʩʫ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ 

ʘʙʦ ʦʙʣʘʜʥʘʥʥʷʤ ʪʦʱʦ. ʅʝʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʝ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʨʦʙʦʪʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ (ʌɺ) ʜʦ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʾ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʟʘʚʘʜʦʩʪʽʡʢʠʭ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ ʫ 

ʤʝʜʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 1.3. ʅʝʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʚʠʤʦʛʠ ʥʝ ʨʦʟʛʣʷʜʘʪʠʤʝʤʦ. 

ʋ ʨʦʟʨʦʙʣʶʚʘʣʴʥʽʡ ʧʨʦʛʨʘʤʥʽʡ ʩʠʩʪʝʤʽ ʚʘʞʣʠʚʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʚʠʤʦʛʠ ʙʫʜʝʤʦ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʘʪʨʠʙʫʪʦʤ ʧʨʽʦʨʠʪʝʪʫ. 

ɿʘʛʘʣʦʤ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʽʦʨʠʪʠʟʘʮʽʾ ʚʠʤʦʛ ʜʦ ʨʦʟʨʦʙʣʶʚʘʥʦʛʦ ʇɿ 

ʟʫʤʦʚʣʶʻʪʴʩʷ ʤʦʞʣʠʚʦʶ ʦʙʤʝʞʝʥʽʩʪʶ ʣʶʜʩʴʢʠʭ, ʪʝʭʥʽʯʥʠʭ, ʬʽʥʘʥʩʦʚʠʭ 

ʨʝʩʫʨʩʽʚ ʧʨʦʻʢʪʫ. ʄʝʪʦʶ ʧʨʽʦʨʠʪʠʟʘʮʽʾ ʚʠʤʦʛ ʤʦʞʝ ʙʫʪʠ ʦʧʪʠʤʽʟʘʮʽʷ ʯʘʩʫ 

ʨʦʟʨʦʙʢʠ, ʚʘʨʪʦʩʪʽ ʨʦʟʨʦʙʢʠ, ʤʘʢʩʠʤʽʟʘʮʽʷ ʧʨʠʙʫʪʢʫ ʪʦʱʦ [75]. 
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ʇʨʦʧʦʥʫʻʪʴʩʷ ʚʠʟʥʘʯʘʪʠ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʚʠʤʦʛʠ ʫ ʯʠʩʣʦʚʦʤʫ ʚʠʛʣʷʜʽ (ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʥʘʚʝʜʝʥʦʾ ʪʘʙʣ. 1. 2, ʜʝ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʚʠʤʦʛʠ ʨʝʢʦʤʝʥʜʫʶʪʴ 

ʚʠʟʥʘʯʘʪʠ ʷʢʽʩʥʠʤ (ʥʝʯʠʩʣʦʚʠʤ) ʧʦʢʘʟʥʠʢʦʤ ï ñʢʣʶʯʦʚʘò,  ñʥʝʦʙʭʽʜʥʘò, 

ñʙʘʞʘʥʘò) ʥʘ ʦʩʥʦʚʽ ʪʘʢʠʭ ʧôʷʪʠ ʯʠʩʣʦʚʠʭ ʢʨʠʪʝʨʽʾʚ: ɺʠʛʦʜʘ (Benefit), ɺʪʨʘʪʘ 

(Penalty), ɺʘʨʪʽʩʪʴ (Cost), ʈʠʟʠʢ (Risk) ʪʘ ɹʣʠʟʢʽʩʪʴ ʚʠʛʦʜʠ (Benefit proximity). 

ʂʨʠʪʝʨʽʡ Benefit ʦʟʥʘʯʘʻ ʚʠʛʦʜʫ, ʷʢʫ ʦʪʨʠʤʘʻ ʟʘʤʦʚʥʠʢ ʫ ʨʘʟʽ ʫʩʧʽʰʥʦʛʦ 

ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʾ ʚʠʤʦʛʠ. ʎʷ ʚʠʛʦʜʘ ʤʦʞʝ ʙʫʪʠ ʚʠʨʘʞʝʥʘ ʚ ʨʽʟʥʠʡ ʩʧʦʩʽʙ. ʎʝ 

ʤʦʞʝ ʙʫʪʠ ʧʨʷʤʘ ʬʽʥʘʥʩʦʚʘ ʚʠʛʦʜʘ, ʥʘʧʨʠʢʣʘʜ, ʚʠʤʦʛʘ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʾ 

ʧʣʘʪʥʦʾ ʧʽʜʧʠʩʢʠ ʚ ʜʝʷʢʦʤʫ ʮʠʬʨʦʚʦʤʫ ʩʝʨʚʽʩʽ ʘʙʦ ʚʠʛʦʜʘ ʨʝʧʫʪʘʮʽʡʥʘ, ʢʦʣʠ 

ʥʘʷʚʥʽʩʪʴ ʪʘʢʦʾ ʬʫʥʢʮʽʾ ʚ ʩʠʩʪʝʤʽ ʧʨʘʮʶʻ ʥʘ ʧʨʦʩʫʚʘʥʥʷ ʜʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʧʨʦʜʫʢʪʫ ʥʘ ʨʠʥʢʫ. 

ʂʨʠʪʝʨʽʡ Penalty ʦʟʥʘʯʘʻ ʚʪʨʘʪʠ, ʷʢʠʭ ʟʘʟʥʘʻ ʟʘʤʦʚʥʠʢ ʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ 

ʟ ʷʢʠʭʦʩʴ ʧʨʠʯʠʥ ʜʘʥʫ ʚʠʤʦʛʫ ʥʝ ʚʜʘʩʪʴʩʷ ʨʝʘʣʽʟʫʚʘʪʠ. ʎʝ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʷʤʽ 

ʬʽʥʘʥʩʦʚʽ ʚʪʨʘʪʠ, ʥʝʜʦʦʪʨʠʤʘʥʠʡ ʧʨʠʙʫʪʦʢ ʘʙʦ ʨʝʧʫʪʘʮʽʡʥʽ ʚʪʨʘʪʠ. 

ʂʨʠʪʝʨʽʡ Cost ʚʠʟʥʘʯʘʻ ʪʝ, ʩʢʽʣʴʢʠ ʨʝʩʫʨʩʽʚ ʥʝʦʙʭʽʜʥʦ ʚʠʪʨʘʪʠʪʠ ʜʣʷ 

ʪʦʛʦ, ʱʦʙ ʨʝʘʣʽʟʫʚʘʪʠ ʜʘʥʫ ʚʠʤʦʛʫ.  ʇʽʜ ʨʝʩʫʨʩʘʤʠ ʤʦʞʫʪʴ ʤʘʪʠʩʴ ʥʘ ʫʚʘʟʽ 

ʬʽʥʘʥʩʦʚʽ ʨʝʩʫʨʩʠ, ʥʘʧʨʠʢʣʘʜ, ʚʠʪʨʘʪʠ ʥʘ ʦʧʣʘʪʫ ʧʨʘʮʽ ʢʦʤʘʥʜʠ ʨʦʟʨʦʙʥʠʢʽʚ, 

ʟʘʢʫʧʽʚʣʽ ʥʝʦʙʭʽʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʦʱʦ, ʘʙʦ ʯʘʩ ʨʦʟʨʦʙʢʠ, ʪʦʙʪʦ 

ʣʶʜʠʥʦʛʦʜʠʥʠ. 

ʂʨʠʪʝʨʽʡ Risk ʦʟʥʘʯʘʻ ʦʮʽʥʢʫ ʡʤʦʚʽʨʥʦʩʪʽ ʥʝʨʝʘʣʽʟʘʮʽʾ ʜʘʥʦʾ ʚʠʤʦʛʠ ʟʘ 

ʪʦʛʦ ʙʶʜʞʝʪʫ ʪʘ/ʘʙʦ ʯʘʩʫ, ʷʢʠʡ ʚʠʜʽʣʝʥʦ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʜʘʥʦʾ ʚʠʤʦʛʠ. ʉʝʨʝʜ 

ʤʦʞʣʠʚʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʮʽʥʢʫ ʜʘʥʦʛʦ ʢʨʠʪʝʨʽʶ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ 

ʪʘʢʽ ʷʢ: ʝʢʩʧʝʨʪʥʠʡ ʨʽʚʝʥʴ ʢʦʤʘʥʜʠ, ʙʨʘʢ ʧʦʧʝʨʝʜʥʴʦʛʦ ʜʦʩʚʽʜʫ, 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ, ʪʝʭʥʽʯʥʘ ʩʢʣʘʜʥʽʩʪʴ ʪʦʱʦ. 

ʂʨʠʪʝʨʽʡ  Benefit proximity ʦʟʥʘʯʘʻ ʰʚʠʜʢʽʩʪʴ ʜʦʩʷʛʥʝʥʥʷ ʚʠʛʦʜʠ.  

ʇʨʦʧʦʥʫʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʚʠʨʘʞʘʪʠ ʮʽʣʠʤ ʯʠʩʣʦʤ ʚʽʜ 1 ʜʦ 10 

ʰʣʷʭʦʤ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ, ʢʨʠʪʝʨʽʡ Benefit proximity  ʙʫʜʝʤʦ ʪʨʘʢʪʫʚʘʪʠ ʪʘʢ: 1 ʦʟʥʘʯʘʻ 

ʚʽʜʜʘʣʝʥʫ ʚʠʛʦʜʫ, ʪʦʙʪʦ ʪʘʢʫ, ʷʢʘ ʨʝʘʣʽʟʫʻʪʴʩʷ ʫ ʚʽʜʜʘʣʝʥʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ, ʘ 

10 ï ʤʦʤʝʥʪʘʣʴʥʘ ʚʠʛʦʜʘ, ʪʦʙʪʦ ʪʘʢʘ, ʱʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʷʢʥʘʡʰʚʠʜʰʝ, ʪʦʙʪʦ 
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ʚʠʛʦʜʫ ʚʽʜ ʨʝʘʣʽʟʘʮʽʾ ʜʘʥʦʾ ʚʠʤʦʛʠ ʦʪʨʠʤʫʶʪʴ ʦʜʨʘʟʫ ʷʢ ʪʽʣʴʢʠ ʚʦʥʘ ʩʪʘʻ 

ʜʦʩʪʫʧʥʦʶ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

 ʄʝʥʝʜʞʝʨʠ ʪʘ ʘʨʭʽʪʝʢʪʦʨ ʧʨʦʻʢʪʫ ʚʠʟʥʘʯʘʶʪʴ ʯʠʩʣʦʚʝ ʟʥʘʯʝʥʥʷ 

ʢʦʞʥʦʛʦ ʢʨʠʪʝʨʽʶ ʟʘ ʢʦʥʩʝʥʩʫʩʦʤ ʪʘ ʟʘʧʦʚʥʶʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʧôʷʪʴ ʩʪʦʚʧʮʽʚ 

ʪʘʙʣ. 1. 3 ʜʣʷ ʢʦʞʥʦʾ ʚʠʤʦʛʠ. 

ɿʘʛʘʣʴʥʠʡ ʧʨʽʦʨʠʪʝʪ  ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʚʠʤʦʛʠ (ʌɺ) ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʚʠʟʥʘʯʘʪʠ ʟʘ ʬʦʨʤʫʣʦʶ 

ʇʨʽʦʨʠʪʝʪ ʌɺ = 
 Ͻ   

 
Ͻ

  Ͻ 
                  (1. 1) 

 

ʅʘʧʨʠʢʣʘʜ, ʧʨʽʦʨʠʪʝʪ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʚʠʤʦʛʠ ʌɺ1 ʟ ʪʘʙʣ. 1. 3, 

ʦʙʯʠʩʣʝʥʠʡ ʟʘ ʬʦʨʤʫʣʦʶ (1. 1), ʜʦʨʽʚʥʶʻ 4.0. 

ɿʘʧʦʚʥʝʥʥʷ ʩʪʦʚʧʮʷ ɿʘʛʘʣʴʥʠʡ ʧʨʽʦʨʠʪʝʪ ʚʠʤʦʛʠ ʪʘʙʣ. 1. 3 ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʤʝʥʝʜʞʝʨʫ ʧʨʦʻʢʪʫ ʧʣʘʥʫʚʘʪʠ ʪʘ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʢʦʤʘʥʜʦʶ ʨʦʟʨʦʙʥʠʢʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʋʧʦʨʷʜʢʫʚʘʚʰʠ ʩʪʦʚʧʝʮʴ ɿʘʛʘʣʴʥʠʡ ʧʨʽʦʨʠʪʝʪ ʚʠʤʦʛʠ ʟʘ ʩʧʘʜʘʥʥʷʤ 

ʙʘʯʠʤʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʚʠʤʦʛʘʤʠ ʻ:  

ʌɺ13 ɿʘʙʝʟʧʝʯʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʢʦʜʫʚʘʥʥʷ ʜʘʥʠʭ, 

ʌɺ14 ɿʘʙʝʟʧʝʯʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʙʘʛʘʪʦʢʦʣʽʨʥʦʾ ʐʂ-ʧʦʟʥʘʯʢʠ, 

ʌɺ15 ɿʘʙʝʟʧʝʯʝʥʥʷ ʟʯʠʪʫʚʘʥʥʷ ʪʘ ʜʝʢʦʜʫʚʘʥʥʷ ʙʘʛʘʪʦʢʦʣʽʨʥʦʾ ʐʂ-    

           ʧʦʟʥʘʯʢʠ,  

ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʚ ʧʝʨʰʫ ʯʝʨʛʫ; ʜʣʷ ʮʠʭ ʚʠʤʦʛ ʧʦʢʘʟʥʠʢ 

ʟʘʛʘʣʴʥʦʛʦ ʧʨʽʦʨʠʪʝʪʫ ʩʪʘʥʦʚʠʪʴ 6,0. 

ɸʥʘʣʽʟʫʶʯʠ ʮʝʡ ʩʪʦʚʧʝʮʴ ʟʨʫʯʥʦ ʨʦʟʧʦʜʽʣʷʪʠ ʨʦʙʦʪʠ ʤʽʞ ʢʦʤʘʥʜʘʤʠ 

ʚʠʢʦʥʘʚʮʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʢʚʘʣʽʬʽʢʘʮʽʾ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ, ʘ ʪʘʢʦʞ 

ʚʠʢʦʥʫʚʘʪʠ ʢʚʘʨʪʘʣʴʥʝ ʧʣʘʥʫʚʘʥʥʷ ʨʦʙʽʪ. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʪʘ ʧʨʽʦʨʠʪʠʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ ʨʦʟʨʦʙʠʤʦ 

ʘʨʭʽʪʝʢʪʫʨʫ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ (ʧʽʜʨʦʟʜʽʣ     4. 1). 
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ʊʘʙʣʠʮʷ 1. 3 

 

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʘ 

ʦʩʥʦʚʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʟʘʚʘʜʦʩʪʽʡʢʠʭ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ ʫ ʤʝʜʠʯʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ 

 

ʂʦʜ 

ʚʠ 

ʤʦ 

ʛʠ 

 

 

 

ɺʠʤʦʛʘ 

ʂʨʠʪʝʨʽʾ ʧʨʽʦʨʠʪʝʪʫ 

ʚʠʤʦʛʠ 

ɿʘ 

ʛʘʣʴ 

ʥʠʡ  

ʧʨʽʦ 

ʨʠʪʝʪ 

ʚʠʤʦ

ʛʠ 

ɺ

ʠ

ʛ

ʦ

ʜ

ʘ 

ɹʣʠʟʴ 

ʢʽʩʪʴ 

ʚʠʛʦ 

ʜʠ 

ɺ 

ʪ 

ʨ 

ʘ 

ʪ 

ʘ 

ɺ

ʘ

ʨ

ʪ

ʽ

ʩ

ʪ

 ɹ

ʈ

ʠ

ʟ

ʠ

ʢ 

1 2 3 4 5 6 7 8 

ʌɺ1 ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

2 6 5 2 2 4,0 

ʌɺ2 ɿʘʙʝʟʧʝʯʝʥʥʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʜʦʩʪʫʧʫ ʜʦ 

ʜʘʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

4 6 5 3 4 2,7 

ʌɺ3 ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʱʦʜʦ 

ʜʦʟʫʚʘʥʥʷ ʤʝʜʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ 

1 4 3 2 2 1,1 

ʌɺ4 ɿʘʙʝʟʧʝʯʝʥʥʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʜʦʩʪʫʧʫ ʜʦ 

ʜʘʥʠʭ ʱʦʜʦ ʜʦʟʫʚʘʥʥʷ ʤʝʜʠʯʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ 

2 4 3 3 4 0,7 

ʌɺ5 ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʧʨʦ 

ʜʽʘʛʥʦʟ ʧʘʮʽʻʥʪʘ 

2 5 7 2 2 5,3 

ʌɺ6 ɿʘʙʝʟʧʝʯʝʥʥʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʜʦʩʪʫʧʫ ʜʦ 

ʜʘʥʠʭ ʧʨʦ ʜʽʘʛʥʦʟ ʧʘʮʽʻʥʪʘ 

5 5 7 3 4 4,4 

ʌɺ7 ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʧʨʦ 

ʚʽʜʚʽʜʫʚʘʥʥʷ ʣʽʢʘʨʷ 

2 6 3 2 2 2,4 

ʌɺ8 ɿʘʙʝʟʧʝʯʝʥʥʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʜʦʩʪʫʧʫ ʜʦ 

ʜʘʥʠʭ  ʧʨʦ ʚʽʜʚʽʜʫʚʘʥʥʷ ʣʽʢʘʨʷ 

2 6 3 3 4 0,8 

ʌɺ9 ɿʘʙʝʟʧʝʯʝʥʥʷ ʽʻʨʘʨʭʽʾ ʨʽʚʥʽʚ ʜʦʩʪʫʧʫ 

ʜʦ ʜʘʥʠʭ 

3 2 2 8 6 0,2 

ʌɺ10 ɿʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜʩʠʩʪʝʤʠ ʥʘʜʘʥʥʷ 

ʜʦʩʪʫʧʫ ʜʦ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪʽʚ 

8 5 8 9 8 1,3 

ʌɺ11 ɿʘʙʝʟʧʝʯʝʥʥʷ ʩʪʚʦʨʝʥʥʷ, ʤʦʜʠʬʽʢʘʮʽʾ 

ʨʦʟʢʣʘʜʫ ʨʦʙʦʪʠ ʤʝʜʠʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ 

6 7 3 4 3 2,6 

ʌɺ12 ɿʘʙʝʟʧʝʯʝʥʥʷ ʦʙʣʽʢʫ ʤʝʜʠʯʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ 

2 3 1 6 5 0,1 
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ʧʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 1.3 
 

1 2 3 4 5 6 7 8 

ʌɺ13 ɿʘʙʝʟʧʝʯʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ 

ʢʦʜʫʚʘʥʥʷ ʜʘʥʠʭ 

5 2 6 2 3 6,0 

ʌɺ14 ɿʘʙʝʟʧʝʯʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ 

ʙʘʛʘʪʦʢʦʣʽʨʥʦʾ ʐʂ-ʧʦʟʥʘʯʢʠ 

5 2 6 2 3 6,0 

ʌɺ15 ɿʘʙʝʟʧʝʯʝʥʥʷ ʟʯʠʪʫʚʘʥʥʷ ʪʘ 

ʜʝʢʦʜʫʚʘʥʥʷ ʙʘʛʘʪʦʢʦʣʽʨʥʦʾ ʐʂ-

ʧʦʟʥʘʯʢʠ 

5 2 6 
 
 
 

2 3 6,0 

ʌɺ16 ɿʘʙʝʟʧʝʯʝʥʥʷ ʦʙʤʽʥʫ ʤʝʜʠʯʥʠʤʠ 

ʜʘʥʠʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʤʘʨʪʬʦʥ-

ʜʦʜʘʪʢʘ 

8 9 6 8 2 5,7 

ʌɺ17 ʄʦʞʣʠʚʽʩʪʴ ʚʠʙʦʨʫ ʢʽʣʴʢʦʩʪʽ ʢʦʣʴʦʨʽʚ 

ʜʣʷ ʧʦʜʘʥʥʷ ʰʪʨʠʭʢʦʜʦʚʠʭ ʜʘʥʥʠʭ 

6 4 4 3 2 5,6 

ʌɺ18 ʄʦʞʣʠʚʽʩʪʴ ʚʠʙʦʨʫ ʪʠʧʫ ʢʦʨʝʢʪʫʚʘʣʴ-

ʥʦʛʦ ʢʦʜʫ ʧʨʠ ʰʪʨʠʭʢʦʜʦʚʦʤʫ 

ʢʦʜʫʚʘʥʥʽ 

2 1 2 3 2 0,7 

ʌɺ19 ɿʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʩʢʘʥʫʚʘʥʥʷ 

ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʐʂ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʤʘʨʪʬʦʥʘ 

9 8 8 5 6 4,3 

ʌɺ20 ʄʦʞʣʠʚʽʩʪʴ ʩʢʘʥʫʚʘʥʥʷ ʐʂ-

ʧʦʟʥʘʯʦʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʩʢʘʥʝʨʘ 

5 4 4 9 8 0,4 

 

1. 6. ɺʠʩʥʦʚʢʠ ʜʦ ʧʝʨʰʦʛʦ ʨʦʟʜʽʣʫ 

 

ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʤʝʜʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʦʞ ʪʝʭʥʦʣʦʛʽʾ 

ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ. 

1. ɿʘʩʪʦʩʫʚʘʥʥʷ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʩʣʫʞʙʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʪʘ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʫ ʤʝʜʠʯʥʽʡ ʽʥʬʦʨʤʘʮʽʡʥʽʡ 

ʩʠʩʪʝʤʽ ʻ ʬʘʢʪʦʨʦʤ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʝʜʠʯʥʦʾ 

ʫʩʪʘʥʦʚʠ ʪʘ ʧʦʣʽʧʰʝʥʥʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ. 

2. ʋ ʤʝʜʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʙʘʛʘʪʦʢʦʣʽʨʥʽ ʰʪʨʠʭʦʚʽ ʢʦʜʠ, ʦʩʢʽʣʴʢʠ ʙʘʛʘʪʦʢʦʣʽʨʥʽʩʪʴ ʜʦʟʚʦʣʷʻ ʫ ʜʝʢʽʣʴʢʘ 

ʨʘʟʽʚ ʧʽʜʚʠʱʠʪʠ ʽʥʬʦʨʤʘʮʽʡʥʫ  ʱʽʣʴʥʽʩʪʴ ʧʦʜʘʥʥʷ ʜʘʥʠʭ ʧʦʨʽʚʥʷʥʦ ʟ ʯʦʨʥʦ-
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ʙʽʣʠʤʠ ʐʂ. ɼʦʜʘʪʢʦʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʤʝʜʠʯʥʽʡ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ 

ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʫ ʷʢʠʭ ʙʘʛʘʪʦʢʦʣʽʨʥʽʩʪʴ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʪʝʭʥʽʯʥʦ, ʘʣʝ 

ʷʢʽ ʤʘʶʪʴ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʫ ʧʣʦʱʫ ʝʢʨʘʥʘ, ʙʘʛʘʪʦʢʦʣʽʨʥʽ ʰʪʨʠʭʢʦʜʦʚʽ 

ʟʦʙʨʘʞʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʧʦʜʘʚʘʪʠ ʥʘ ʦʙʤʝʞʝʥʽʡ ʧʣʦʱʽ ʥʦʩʽʷ (ʝʢʨʘʥʘ) 

ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

3. ɹʘʛʘʪʦʢʦʣʽʨʥʝ ʰʪʨʠʭʦʚʝ ʢʦʜʫʚʘʥʥʷ ʜʘʥʠʭ ʫ ʩʢʣʘʜʽ ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ, ʢʨʽʤ ʩʚʦʛʦ ʧʨʷʤʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʜʦʮʽʣʴʥʦ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ ï ʧʦʩʠʣʝʥʥʷ 

ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʪʘ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪʽʚ, ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʩʪʫʧʫ 

ʧʘʮʽʻʥʪʘ ʜʦ ʚʣʘʩʥʠʭ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʝʣʝʢʪʨʦʥʥʦʾ ʚʽʟʫʘʣʴʥʦ-

ʟʘʭʠʱʝʥʦʾ ʚʟʘʻʤʦʜʽʾ ʣʽʢʘʨʷ ʽ ʧʘʮʽʻʥʪʘ. 

4. ʋ ʟʚô̫ ʟʢʫ ʟ ʪʠʤ, ʱʦ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ ʜʝʱʦ 

ʫʩʢʣʘʜʥʶʶʪʴʩʷ ʧʨʦʮʝʩʠ ʜʝʢʦʜʫʚʘʥʥʷ ʰʪʨʠʭʢʦʜʦʚʠʭ ʧʦʟʥʘʯʦʢ (ʯʝʨʝʟ 

ʙʘʛʘʪʦʢʦʣʽʨʥʽʩʪʴ), ʘ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʽʩʪʶ ʟʯʠʪʫʚʘʥʥʷ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ 

ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʟ ʝʢʨʘʥʘ ʦʜʥʦʛʦ ʩʤʘʨʪʬʦʥʘ (ʤʦʙʽʣʴʥʦʛʦ 

ʧʨʠʩʪʨʦʶ) ʢʘʤʝʨʦʶ ʽʥʰʦʛʦ ʩʤʘʨʪʬʦʥʘ ʥʝʦʙʭʽʜʥʦ ʚʞʠʚʘʪʠ ʜʦʜʘʪʢʦʚʠʭ 

ʟʘʭʦʜʽʚ ʘʣʛʦʨʠʪʤʽʯʥʦ-ʧʨʦʛʨʘʤʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʦʙʨʘʞʝʥʴ. 

5. ʆʩʢʽʣʴʢʠ, ʩʪʚʦʨʝʥʥʶ ʷʢʽʩʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʤʘʻ ʧʝʨʝʜʫʚʘʪʠ 

ʧʨʦʮʝʜʫʨʘ ʨʦʟʨʦʙʣʝʥʥʷ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʨʝʟʫʣʴʪʘʪʦʤ 

ʷʢʦʾ ʻ ʩʧʝʮʠʬʽʢʘʮʽʷ ʚʠʤʦʛ, ʩʬʦʨʤʦʚʘʥʦ 20 ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ 

ʜʦ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ 

ʧʨʦʮʝʩʽʚ ʫ ʤʝʜʠʯʥʽʡ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ. 

6. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʟʥʘʯʘʪʠ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʚʠʤʦʛʠ ʥʘ ʦʩʥʦʚʽ ʧôʷʪʠ ʯʠʩʣʦʚʠʭ 

ʢʨʠʪʝʨʽʾʚ (ñʚʠʛʦʜʘò, ñʚʪʨʘʪʘò, ñʚʘʨʪʽʩʪʴò, ñʨʠʟʠʢò, ñʙʣʠʟʴʢʽʩʪʴ ʚʠʛʦʜʠò), 

ʢʦʞʥʦʤʫ ʟ ʷʢʠʭ ʧʨʠʩʚʦʶʶʪʴ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʟ ʜʽʘʧʘʟʦʥʫ 1é10 ʰʣʷʭʦʤ ʾʭ 

ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ, ʘ ʧʦʪʽʤ ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʢʽʣʴʢʽʩʥʦ ʚʠʟʥʘʯʘʪʠ 

ʟʘʛʘʣʴʥʠʡ ʧʨʽʦʨʠʪʝʪ ʚʠʤʦʛʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣʴʥʦʛʦ ʦʙʯʠʩʣʝʥʥʷ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʫʧʦʨʷʜʢʦʚʫʚʘʪʠ ʚʠʤʦʛʠ ʟʘ ʩʧʘʜʘʥʥʷʤ ʧʨʽʦʨʠʪʝʪʫ ʪʘ ʥʘ ʮʽʡ ʧʽʜʩʪʘʚʽ 
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ʝʬʝʢʪʠʚʥʦ ʧʣʘʥʫʚʘʪʠ ʪʘ ʨʦʟʧʦʜʽʣʷʪʠ ʨʦʙʦʪʠ ʤʽʞ ʚʠʢʦʥʘʚʮʷʤʠ ʟ 

ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

7. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ 

ʧʘʮʽʻʥʪʘʤ ʥʘ ʦʩʥʦʚʽ ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʦʮʽʣʴʥʦ ʨʦʟʨʦʙʠʪʠ 

ʘʨʭʽʪʝʢʪʫʨʫ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʙ ʥʘʜʘʚʘʣʘ ʢʦʨʠʩʪʫʚʘʯʘʤ ʜʦʜʘʪʢʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ ʱʦʜʦ ʧʦʩʠʣʝʥʥʷ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʪʘ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ 

ʧʘʮʽʻʥʪʘ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʧʘʮʽʻʥʪʘ ʜʦ ʩʚʦʾʭ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʪʘ 

ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ ʧʘʮʽʻʥʪʘ ʽ ʣʽʢʘʨʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ. 
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ʈʆɿɼɯʃ 2. ɸʃɻʆʈʀʊʄɯʏʅɽ ʊɸ ʇʈʆɻʈɸʄʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ 

ɿɸɺɸɼʆʉʊɯʁʂʆʉʊɯ  ɹɸɻɸʊʆʂʆʃɯʈʅʀʍ ʐʊʈʀʍʂʆɼʆɺʀʍ ɿʅɸʂɯɺ 

 

2. 1. ɿʘʜʘʯʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ 

ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʥʘʢʽʚ 

 

ɼʣʷ ʥʘʜʽʡʥʦʛʦ ʟʯʠʪʫʚʘʥʥʷ ʟ ʦʙôʻʢʪʽʚ ʦʙʣʽʢʫ ʰʪʨʠʭʢʦʜʦʚʠʭ ʜʘʥʠʭ 

ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʴ ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʦʙʨʘʞʝʥʴ [53].  

ʉʪʨʫʢʪʫʨʥʦ ʐʂ-ʧʦʟʥʘʯʢʘ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʘʩʠʚʫ ʐʂ-

ʟʥʘʢʽʚ, ʫʧʦʨʷʜʢʦʚʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʧʨʷʤʦʢʫʪʥʠʢʘ ʘʙʦ ʢʚʘʜʨʘʪʘ (ʨʠʩ. 2. 1). ɼʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ  ʮʽʣʽʩʥʦʩʪʽ ʜʘʥʠʭ ʙʘʛʘʪʦʢʦʣʽʨʥʠʡ ʐʂ ʩʣʽʜ ʩʪʚʦʨʶʚʘʪʠ ʪʘʢ, ʱʦʙ 

ʚʣʘʩʪʠʚʽʩʪʴ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʟʘʙʝʟʧʝʯʫʚʘʣʘʩʴ ʥʘ ʜʚʦʭ ʨʽʚʥʷʭ ï ʥʘ ʨʽʚʥʽ ʫʩʽʻʾ 

ʐʂ-ʧʦʟʥʘʯʢʠ, ʘ ʪʘʢʦʞ ʥʘ ʨʽʚʥʽ ʐʂ-ʟʥʘʢʽʚ ï ʤʽʥʽʤʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʦʜʠʥʠʮʴ 

ʟʦʙʨʘʞʝʥʥʷ. 

  

 

 

ʈʠʩ. 2. 1.  ʉʪʨʫʢʪʫʨʘ ʙʘʛʘʪʦʢʦʣʽʨʥʦʾ ʰʪʨʠʭʢʦʜʦʚʦʾ ʧʦʟʥʘʯʢʠ:  

ʘ ï ʐʂ-ʟʥʘʢ; ʙ ï ʐʂ-ʧʦʟʥʘʯʢʘ 

 

ɹʫʜʴ-ʷʢʠʡ ʐʂ ʤʘʻ ʩʚʽʡ ʥʘʙʽʨ ʐʂ-ʟʥʘʢʽʚ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʧʦʟʥʘʯʘʻ ʩʠʤʚʦʣ (ʘʙʦ 

ʢʦʤʙʽʥʘʮʽʶ ʩʠʤʚʦʣʽʚ) ʢʦʤʧôʶʪʝʨʥʦʛʦ ʘʣʬʘʚʽʪʫ. ʎʝʡ ʥʘʙʽʨ ʐʂ-ʟʥʘʢʽʚ 

ʥʘʟʠʚʘʶʪʴ ʩʠʤʚʦʣʽʢʦʶ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ [30 - 33]. 

ʅʝʭʘʡ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʩʠʤʚʦʣʽʢʫ Ý  ʧʦʪʫʞʥʦʩʪʽ W ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ 

ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʤʘʪʨʠʯʥʦʛʦ ʐʂ ʟ ʧʘʨʘʤʝʪʨʘʤʠ q, s; ʜʝ q ï ʢʽʣʴʢʽʩʪʴ 
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ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʢʦʣʴʦʨʽʚ ʜʣʷ ʟʘʙʘʨʚʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʐʂ-ʟʥʘʢʘ, ʢʦʣʠ q>2;     

s ï ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ (ʯʘʨʫʥʦʢ) ʫ ʐʂ-ʟʥʘʢʫ (ʜʠʚ. ʨʠʩ. 2.1). 

ʐʂ-ʟʥʘʢʠ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʫ ʬʦʨʤʫ (ʨʠʩ. 2. 2). 

 

 s = 4 s = 5 s = 6 

ʐʂ-ʟʥʘʢ:            

1 2 

3 4 
 

 

1 2 3 

4 5 6 
 

ɺʝʢʪʦʨ ʐʂ-ʟʥʘʢʘ: Z = (z1 z2 z3 z4) Z = (z1 z2 z3 z4 z5) Z = (z1 z2 z3 z4 z5 z6) 

 

ʈʠʩ.  2. 2. ʇʨʠʢʣʘʜʠ ʩʪʨʫʢʪʫʨ ʐʂ-ʟʥʘʢʽʚ ʧʨʠ s = 4, 5, 6 

 

ʂʦʣʴʦʨʠ, ʷʢʠʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʙʘʨʚʣʝʥʽ  ʝʣʝʤʝʥʪʠ ʐʂ-ʟʥʘʢʽʚ, 

ʧʦʟʥʘʯʘʪʠʤʝʤʦ ʮʠʬʨʘʤʠ: 0, 1, 2, é, q-1. ʐʂ-ʟʥʘʢʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ s 

ʝʣʝʤʝʥʪʽʚ, ʧʦʩʪʘʚʠʤʦ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʮʠʬʨʦʚʠʡ ʝʢʚʽʚʘʣʝʥʪ ï ʚʝʢʪʦʨ ʐʂ-

ʟʥʘʢʘ  Z=(z0z1ézs-1), ʜʝ zi ⱦ {0, 1, 2, é, q-1}. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʐʂ-ʟʥʘʢ ʙʫʚ ʟʘʚʘʜʦʩʪʽʡʢʠʤ, ʡʦʛʦ ʚʝʢʪʦʨ Z ʤʘʻ ʙʫʪʠ 

ʢʦʜʦʚʠʤ ʩʣʦʚʦʤ ʤʥʦʛʦʟʥʘʯʥʦʛʦ (q>2) ʢʦʨʝʢʪʫʚʘʣʴʥʦʛʦ ʢʦʜʫ, ʟʜʘʪʥʦʛʦ 

ʚʠʧʨʘʚʣʷʪʠ ʫʰʢʦʜʞʝʥʥʷ, ʩʧʦʪʚʦʨʝʥʥʷ (ʷʢʽ ʢʚʘʣʽʬʽʢʫʶʪʴʩʷ ʷʢ ʧʦʤʠʣʢʠ). 

ɺʚʘʞʘʪʠʤʝʤʦ, ʱʦ ʧʽʜ ʯʘʩ ʟʯʠʪʫʚʘʥʥʷ ʟ ʥʦʩʽʷ ʐʂ-ʟʥʘʢʽʚ ʥʘʡʙʽʣʴʰ ʡʤʦʚʽʨʥʠʤʠ 

ʻ ʚʠʧʘʜʢʠ ʫʰʢʦʜʞʝʥʥʷ, ʩʧʦʪʚʦʨʝʥʥʷ ʦʜʥʦʛʦ ʘʙʦ ʜʚʦʭ ʝʣʝʤʝʥʪʽʚ ʐʂ-ʟʥʘʢʘ.  

ʗʢʱʦ ʫ ʤʝʞʘʭ ʐʂ-ʟʥʘʢʘ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʧʨʘʚʣʝʥʥʷ ʦʜʥʦʛʦ 

ʩʧʦʪʚʦʨʝʥʥʷ, ʪʦ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʥʦʛʦʟʥʘʯʥʠʡ (q-ʢʦʚʠʡ) ʢʦʜ ʍʝʤʽʥʛʘ ʟ 

ʤʽʥʽʤʘʣʴʥʦʶ ʢʦʜʦʚʦʶ ʚʽʜʩʪʘʥʥʶ dmin=3. ɼʣʷ ʚʠʧʨʘʚʣʝʥʥʷ ʜʚʦʢʨʘʪʥʠʭ 

ʩʧʦʪʚʦʨʝʥʴ ʫ ʐʂ-ʟʥʘʢʘʭ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʥʦʛʦʟʥʘʯʥʠʡ ʢʦʜ ɹʏʍ (ʢʦʜ 

ɹʦʫʟʘ-ʏʦʫʜʭʫʨʽ-ʍʦʢʚʽʥʛʝʤʘ) ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʢʦʜʦʚʦʶ ʚʽʜʩʪʘʥʥʶ dmin=5. 

ʋ ʚʠʧʘʜʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʥʦʛʦʟʥʘʯʥʠʭ ʢʦʨʝʢʪʫʚʘʣʴʥʠʭ ʢʦʜʽʚ ʜʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʢʦʜʫʚʘʥʥʷ-ʜʝʢʦʜʫʚʘʥʥʷ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʧʘʨʘʪ ʩʢʽʥʯʝʥʥʠʭ ʧʦʣʽʚ (ʧʦʣʽʚ ɻʘʣʫʘ) [40 - 42]. 
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ʈʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʚʠʜʠ ʩʢʽʥʯʝʥʥʠʭ ʧʦʣʽʚ: ʧʦʣʷ ʚʠʜʫ GF(p) ï ʢʦʣʠ 

ʢʽʣʴʢʽʩʪʴ (p) ʝʣʝʤʝʥʪʽʚ ʧʦʣʷ ʻ ʧʨʦʩʪʠʤ ʯʠʩʣʦʤ, ʪʦʜʽ ʦʧʝʨʘʮʽʾ ʚʠʢʦʥʫʶʪʴ ʟʘ 

ʤʦʜʫʣʝʤ p; ʧʦʣʷ ʚʠʜʫ GF(pm) ï ʢʦʣʠ ʢʽʣʴʢʽʩʪʴ (pm) ʝʣʝʤʝʥʪʽʚ ʧʦʣʷ ʻ ʩʪʝʧʝʥʝʤ 

ʧʨʦʩʪʦʛʦ ʯʠʩʣʘ, ʪʦʜʽ ʦʧʝʨʘʮʽʾ ʚʠʢʦʥʫʶʪʴ ʟʘ ʤʦʜʫʣʝʤ ʥʝʟʚʽʜʥʦʛʦ ʤʥʦʛʦʯʣʝʥʘ 

ʩʪʝʧʝʥʷ m [42]. 

ɿʘʜʘʯʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʐʂ-ʟʥʘʢʽʚ ʥʘ 

ʦʩʥʦʚʽ ʢʦʨʝʢʪʫʚʘʣʴʥʠʭ ʢʦʜʽʚ ʩʣʽʜ ʚʠʨʽʰʫʚʘʪʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʙʦʭ ʚʠʜʽʚ 

ʩʢʽʥʯʝʥʥʠʭ ʧʦʣʽʚ. 

 

2. 2. ɸʣʛʦʨʠʪʤʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ 

ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʥʘʢʽʚ ʥʘ ʦʩʥʦʚʽ ʤʥʦʛʦʟʥʘʯʥʦʛʦ  ʢʦʜʫ ʍʝʤʽʥʛʘ 

 

ʇʦʙʫʜʫʻʤʦ ʤʥʦʞʠʥʫ ʐʂ-ʟʥʘʢʽʚ (ʩʠʤʚʦʣʽʢʫ), ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʴ ʷʢʠʭ 

ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʥʦʛʦʟʥʘʯʥʦʛʦ (q-ʢʦʚʦʛʦ) ʢʦʜʫ ʍʝʤʽʥʛʘ. 

ɺʚʘʞʘʪʠʤʝʤʦ, ʱʦ  ʐʂ-ʟʥʘʢ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʷʪʴ s ʝʣʝʤʝʥʪʽʚ, 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ u ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʨʦʟʨʷʜʽʚ), ʷʢʽ ʫʪʚʦʨʶʶʪʴ 

ʽʥʬʦʨʤʘʮʽʡʥʝ ʩʣʦʚʦ B = (b1 b2 é bu), ʪʘ v ʢʦʥʪʨʦʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʨʦʟʨʷʜʽʚ), ʷʢʽ 

ʫʪʚʦʨʶʶʪʴ ʢʦʥʪʨʦʣʴʥʝ ʩʣʦʚʦ T = (t1 t2 é tv).  

ʇʦʙʫʜʦʚʫ ʩʠʤʚʦʣʽʢʠ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ ʚʠʢʦʥʘʻʤʦ ʥʘ 

ʦʩʥʦʚʽ ʧʝʨʝʚʽʨʥʦʾ ʤʘʪʨʠʮʽ H ʢʦʜʫ ʍʝʤʽʥʛʘ. ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʧʝʨʝʚʽʨʥʘ 

ʤʘʪʨʠʮʷ q-ʢʦʚʦʛʦ (s, u)-ʢʦʜʫ ʍʝʤʽʥʛʘ ʟ dmin = 3 ʤʘʻ ʚʠʛʣʷʜ 

 

 ,      (2. 1) 

ʜʝ hi j  {0, 1, 2, é, q ï 1}. ʉʪʦʚʧʮʽ ʤʘʪʨʠʮʽ H(s, u) ʻ ʥʝʥʫʣʴʦʚʠʤʠ v-ʨʦʟʨʷʜʥʠʤʠ 

ʧʦʩʣʽʜʦʚʥʦʩʪʷʤʠ, ʫ ʷʢʠʭ ʧʝʨʰʘ ʥʝʥʫʣʴʦʚʘ ʢʦʤʧʦʥʝʥʪʘ ʜʦʨʽʚʥʶʻ ʦʜʠʥʠʮʽ. ʎʝ 

ʟʘʙʝʟʧʝʯʫʻ ʧʦʧʘʨʥʫ ʣʽʥʽʡʥʫ ʥʝʟʘʣʝʞʥʽʩʪʴ ʩʪʦʚʧʮʽʚ [41]. ʄʘʢʩʠʤʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʩʪʦʚʧʮʽʚ ʩʪʘʥʦʚʠʪʴ (qv ï 1) / (q ï 1). 
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ʗʢʱʦ u ï ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʩʢʣʘʜʽ ʐʂ-ʟʥʘʢʘ, ʘ v ï 

ʢʽʣʴʢʽʩʪʴ ʢʦʥʪʨʦʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʪʦ u ʽ v ʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

        u Ò (qv ï 1) / (q ï 1) ï v.  (2. 2)  

 

ʗʢʱʦ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ (2. 2) ʚʠʢʦʥʫʻʪʴʩʷ ʨʽʚʥʽʩʪʴ, ʪʦ q-ʢʦʚʠʡ (s, u)-ʢʦʜ 

ʍʝʤʽʥʛʘ ʥʘʟʠʚʘʶʪʴ ʧʦʚʥʠʤ [40 - 42]. 

 ʄʘʪʨʠʮʷ  ʜʦʟʚʦʣʷʻ ʟʛʝʥʝʨʫʚʘʪʠ ʚʩʽ ʤʦʞʣʠʚʽ ʢʦʜʦʚʽ ʩʣʦʚʘ 

Z = (z1 z2 é zs) q-ʢʦʚʦʛʦ (s, u)-ʢʦʜʫ ʍʝʤʽʥʛʘ, ʢʦʞʥʝ ʟ ʷʢʠʭ ʦʪʨʠʤʫʶʪʴ ʷʢ 

                                             

(ʜʝ  ʻ ʩʠʤʚʦʣʦʤ ʢʦʥʢʘʪʝʥʘʮʽʾ (ʧʨʠʻʜʥʘʥʥʷ)), ʷʢʱʦ ʚʠʢʦʥʘʪʠ ʧʝʨʝʙʽʨ ʚʩʽʭ 

ʤʦʞʣʠʚʠʭ ʟʥʘʯʝʥʴ ʚʝʢʪʦʨʘ B = (b1 b2 é bu) ï ʚʽʜ (0 0 é 0) ʜʦ                     

(q ï 1 q ï 1 é q ï 1). ʂʽʣʴʢʽʩʪʴ ʤʦʞʣʠʚʠʭ ʢʦʜʦʚʠʭ ʩʣʽʚ Z ʜʦʨʽʚʥʶʻ qu. 

ɺʝʣʠʯʠʥʘ qu = W ʻ ʧʦʪʫʞʥʽʩʪʶ ʩʠʤʚʦʣʽʢʠ ʰʨʠʭʦʚʦʛʦ ʢʦʜʫ. ʂʦʞʥʦʤʫ Z ʩʣʽʜ 

ʧʦʩʪʘʚʠʪʠ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʐʂ-ʟʥʘʢ. ɼʦ ʩʢʣʘʜʫ ʩʠʤʚʦʣʽʢʠ ʚʭʦʜʠʪʠʤʫʪʴ W 

ʨʽʟʥʠʭ ʐʂ-ʟʥʘʢʽʚ, ʝʣʝʤʝʥʪʠ ʷʢʠʭ ʟʘʙʘʨʚʣʝʥʽ q ʢʦʣʴʦʨʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʢʦʞʝʥ 

ʐʂ-ʟʥʘʢ ʙʫʜʝ ʟʘʚʘʜʦʩʪʽʡʢʠʤ ï ʧʽʜ ʯʘʩ ʟʯʠʪʫʚʘʥʥʷ ʫ ʤʝʞʘʭ ʐʂ-ʟʥʘʢʘ ʤʦʞʣʠʚʝ 

ʚʠʧʨʘʚʣʝʥʥʷ ʦʜʥʦʢʨʘʪʥʦʾ ʧʦʤʠʣʢʠ. 

 ʋ ʪʘʙʣ. 2. 1 ʥʘʚʝʜʝʥʦ ʜʝʷʢʽ ʧʦʚʥʽ (s, u)-ʢʦʜʠ ʍʝʤʽʥʛʘ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ 

ʤʦʞʥʘ ʩʠʥʪʝʟʫʚʘʪʠ ʩʠʤʚʦʣʽʢʠ ʟʘʚʘʜʦʩʪʽʡʢʠʭ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ  ʰʪʨʠʭʦʚʠʭ 

ʢʦʜʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʩʠʥʪʝʟʫ ʧôʷʪʠʢʦʣʽʨʥʠʭ ʟʘʚʘʜʦʩʪʽʡʢʠʭ ʐʂ-ʟʥʘʢʽʚ ʩʣʽʜ 

ʨʦʟʛʣʷʜʘʪʠ ʧôʷʪʽʨʢʦʚʽ ʢʦʜʠ ʍʝʤʽʥʛʘ. 

 ʈʦʟʛʣʷʥʝʤʦ ʧôʷʪʽʨʢʦʚʠʡ ʧʦʚʥʠʡ (6, 4)-ʢʦʜ ʍʝʤʽʥʛʘ (ʪʘʙʣ. 2. 1), ʧʝʨʝʚʽʨʥʘ 

ʤʘʪʨʠʮʷ ʷʢʦʛʦ ʤʘʻ ʚʠʛʣʷʜ 

                                                  (2. 3) 
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ʊʘʙʣʠʮʷ 2.1 

ɼʝʷʢʽ ʧʦʚʥʽ q-ʢʦʚʽ (s, u)- ʢʦʜʠ ʍʝʤʽʥʛʘ 

 

ʂʽʣʴʢʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʢʦʣʴʦʨʽʚ 

q=3 q=4 q=5 q=7 q=8 

ɺʠʜ ʩʢʽʥʯʝʥʥʦʛʦ ʧʦʣʷ 

GF(3) GF(22) GF(5) GF(7) GF(23) 

(4,2)- 

(13,10)- 

(5,3)- 

(21,18)- 

(6,4)- 

(31,28)- 

(8,6)- 

(57,54)- 

(9,7)- 

(73,70)- 

 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧôʷʪʽʨʢʦʚʠʭ ʢʦʜʽʚ ʍʝʤʽʥʛʘ ʦʧʝʨʘʮʽʾ ʚʠʢʦʥʫʶʪʴ ʫ ʧʦʣʽ GF(5), 

ʪʦʙʪʦ ʟʘ ʤʦʜʫʣʝʤ 5 (ʨʠʩ. 2. 3). 

 

           

 

ʈʠʩ. 2. 3. ɺʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʚ ʧʦʣʽ GF(5) 

 

ʅʘ ʦʩʥʦʚʽ ʤʘʪʨʠʮʽ (2. 3) ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʩʠʤʚʦʣʽʢʫ ʧôʷʪʠʢʦʣʽʨʥʦʛʦ 

ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ ʟ ʤʦʞʣʠʚʽʩʪʶ ʢʦʨʝʢʮʽʾ ʦʜʥʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ 

ʫ ʐʂ-ʟʥʘʢʘʭ; ʧʦʪʫʞʥʽʩʪʴ ʩʠʤʚʦʣʽʢʠ ʩʪʘʥʦʚʠʪʴ W = 54 = 625. ʐʂ-ʟʥʘʢʠ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ 6-ʪʠ ʝʣʝʤʝʥʪʽʚ (ʨʠʩ. 2. 4), ʢʦʞʝʥ ʝʣʝʤʝʥʪ ʤʦʞʝ ʙʫʪʠ ʟʘʙʘʨʚʣʝʥʠʡ 

ʦʜʥʠʤ ʟ ʧôʷʪʠ ʢʦʣʴʦʨʽʚ. ʐʂ-ʟʥʘʢʫ ʚʽʜʧʦʚʽʜʘʻ ʚʝʢʪʦʨ Z = (z1 z2 z3 z4 z5 z6), ʫ 

ʷʢʦʤʫ (z1 z2 z3 z4):= (b1 b2 b3 b4), (z5 z6):= (t1 t2). 
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1 1 0 4 3 2

2 2 1 0 4 3
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4 4 3 2 1 0

- 0 1 2 3 4

0 0 0 0 0 0

1 0 1 2 3 4

2 0 2 4 1 3

3 0 3 1 4 2

4 0 4 3 2 1

Ö : 0 1 2 3 4

0 0 0 0 0

1 1 3 2 4

2 2 1 4 3

3 3 4 1 2
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-

-

-

-
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1 2 3 

4 5 6 

            ʘ 

             B       T  

b1 b2 b3 b4  t1 t2  

 
 

z1 z2 z3 z4 z5 z6 Z 

ʂʦʜʦʚʝ ʩʣʦʚʦ 

                              ʙ 

 

 

b1 b2 b3 

b4 t1 t2 

           ʚ 

 

ʈʠʩ. 2. 4. ʌʦʨʤʫʚʘʥʥʷ ʐʂ-ʟʥʘʢʽʚ ʧôʷʪʠʢʦʣʽʨʥʦʛʦ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ 

ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ ʟ ʤʦʞʣʠʚʽʩʪʶ ʚʠʧʨʘʚʣʝʥʥʷ ʦʜʥʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ ʫ ʐʂ-

ʟʥʘʢʘʭ: a ï ʩʪʨʫʢʪʫʨʘ ʐʂ-ʟʥʘʢʘ; ʙ ï ʚʝʢʪʦʨ ʐʂ-ʟʥʘʢʘ; ʚ ï ʧʦʨʷʜʦʢ ʟʘʧʦʚʥʝʥʥʷ 

ʐʂ-ʟʥʘʢʘ 

 

ʂʦʥʪʨʦʣʴʥʽ ʨʦʟʨʷʜʠ t1, t2 ʦʙʯʠʩʣʠʤʦ, ʚʠʭʦʜʷʯʠ ʟ ʤʘʪʨʠʮʽ (2. 3): 

 

        (2. 4) 

ʅʝʭʘʡ B = ( 2 0 4 1). ʊʦʜʽ 

  

ʆʪʞʝ, ʚʝʢʪʦʨ ʐʂ-ʟʥʘʢʘ ʜʦʨʽʚʥʶʻ Z = (2 0 4 1 2 3), ʚʽʥ ʻ ʢʦʜʦʚʠʤ ʩʣʦʚʦʤ 

ʧôʷʪʽʨʢʦʚʦʛʦ (6, 4)-ʢʦʜʫ ʍʝʤʽʥʛʘ, ʽ ʡʦʤʫ ʚʽʜʧʦʚʽʜʘʻ ʧôʷʪʠʢʦʣʽʨʥʠʡ 

ʟʘʚʘʜʦʩʪʽʡʢʠʡ ʐʂ-ʟʥʘʢ (ʨʠʩ. 2. 5). 

( )

( )

4

1 1 2 3 4

1

4

2 1 2 3 4

1
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j
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j
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=

=
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b1 b2 b3 

b4 t1 t2 

                   ʘ 

 

2 0 4 

1 2 3 

                  ʙ 

 

 

           ʚ 

 

 

ʈʠʩ. 2. 5. ʇʨʠʢʣʘʜ ʩʪʚʦʨʝʥʥʷ ʧôʷʪʠʢʦʣʽʨʥʦʛʦ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʐʂ-ʟʥʘʢʘ: 

ʘ ï ʧʦʨʷʜʦʢ ʟʘʧʦʚʥʝʥʥʷ ʐʂ-ʟʥʘʢʘ; ʙ ï ʚʝʢʪʦʨ ʐʂ-ʟʥʘʢʘ; ʚ ï ʟʘʙʘʨʚʣʝʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʐʂ-ʟʥʘʢʘ 

 

ɹʝʨʫʯʠ ʚʩʽ ʤʦʞʣʠʚʽ ʟʥʘʯʝʥʥʷ ʚʝʢʪʦʨʘ B ï ʚʽʜ 0 0 0 0 ʜʦ 4 4 4 4, ʪʘ 

ʟʘʩʪʦʩʫʚʘʚʰʠ ʜʦ ʢʦʞʥʦʛʦ ʩʣʦʚʘ ʧʨʦʮʝʜʫʨʫ ʢʦʜʫʚʘʥʥʷ (2. 4), ʦʪʨʠʤʘʻʤʦ 

54 = 625 ʨʽʟʥʠʭ ʐʂ-ʟʥʘʢʽʚ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʩʠʤʚʦʣʽʢʫ Ý ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ 

ʧôʷʪʠʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ, ʚ ʷʢʦʤʫ ʚ ʐʂ-ʟʥʘʢʘʭ ʤʦʞʣʠʚʝ ʚʠʧʨʘʚʣʝʥʥʷ 

ʦʜʥʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ. ʇʦʪʫʞʥʽʩʪʴ W ʩʠʤʚʦʣʽʢʠ Ý ʩʪʘʥʦʚʠʪʴ 625 ʐʂ-ʟʥʘʢʽʚ 

(W = 625); ʾʡ ʤʦʞʥʘ ʧʦʩʪʘʚʠʪʠ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʯʠʩʣʦʚʫ ʤʥʦʞʠʥʫ                  

Ý = {0, 1, 2, é, 624} (ʪʘʙʣ. 2. 2). 

ʇʨʦʮʝʩ ʩʠʥʪʝʟʫ ʩʠʤʚʦʣʽʢʠ 5-ʢʦʣʽʨʥʦʛʦ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ 

ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʪʘʢʠʤ ʧʩʝʚʜʦʢʦʜʦʤ: 

 

 

ʜʝ barcode_pattern (B) ï ʧʨʦʛʨʘʤʥʘ ʧʨʦʮʝʜʫʨʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʦʛʦ 

4

1
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1

1 2
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[1..4]:

mod 5
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[5]: ; [6]:

[1..6] barcode_pattern( ),

j

j

j

j
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ʚʝʢʪʦʨʘ Z ʐʂ-ʟʥʘʢʘ ʚ ʧôʷʪʠʢʦʣʽʨʥʝ ʟʦʙʨʘʞʝʥʥʷ ʐʂ-ʟʥʘʢʘ (ʜʠʚ. ʨʠʩ. 2. 5ʚ). 

 

  ʊʘʙʣʠʮʷ 2. 2 

 

ʉʪʨʫʢʪʫʨʘ ʩʠʤʚʦʣʽʢʠ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ 

ʟ ʧʘʨʘʤʝʪʨʘʤʠ q = 2, s = 6 

 

ʇʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ 

ʐʂ-ʟʥʘʢʘ 
ʐʂ-ʟʥʘʢ ɺʝʢʪʦʨ ʐʂ-ʟʥʘʢʘ 

              0 

 

0 0 0 0 0 0 

              1 

 

0 0 0 1 1 4 

              2 

 

0 0 0 2 2 3 

             4     4     4 

            624 
 

 

4 4 4 4 1 0 

 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʰʪʨʠʭʢʦʜʦʚʦʾ ʧʦʟʥʘʯʢʠ ʘʣʬʘʚʽʪʥʦ-ʮʠʬʨʦʚʫ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʝʨʝʪʚʦʨʶʶʪʴ ʫ ʯʠʩʣʦʚʫ ʬʦʨʤʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʯʠʩʣʘ ʟ 

ʜʽʘʧʘʟʦʥʫ 0 ï 624; ʢʦʞʥʦʤʫ ʯʠʩʣʫ ʩʪʘʚʣʷʪʴ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʐʂ-ʟʥʘʢ ʪʘ 

ʥʘʥʦʩʷʪʴ ʥʘ ʥʦʩʽʡ. 

ɼʣʷ ʩʠʥʪʝʟʫ ʪʨʠʢʦʣʽʨʥʠʭ ʟʘʚʘʜʦʩʪʽʡʢʠʭ ʐʂ-ʟʥʘʢʽʚ ʩʣʽʜ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʨʽʡʢʦʚʽ ʢʦʜʠ ʍʝʤʽʥʛʘ, ʥʘʧʨʠʢʣʘʜ, ʧʦʚʥʠʡ (13, 10)-ʢʦʜ 

ʍʝʤʽʥʛʘ (ʪʘʙʣ. 2. 1), ʧʝʨʝʚʽʨʥʘ ʤʘʪʨʠʮʷ H ʷʢʦʛʦ ʤʘʻ ʚʠʛʣʷʜ: 
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 (2.5)   

ʗʢʱʦ ʥʝʦʙʭʽʜʥʦ ʩʠʥʪʝʟʫʚʘʪʠ ʩʝʤʠʢʦʣʽʨʥʽ ʟʘʚʘʜʦʩʪʽʡʢʽ ʐʂ-ʟʥʘʢʠ, ʪʦ ʟʘ 

ʦʩʥʦʚʫ ʤʦʞʥʘ ʚʟʷʪʠ ʩʽʤʢʦʚʠʡ (8, 6)-ʢʦʜ ʍʝʤʽʥʛʘ (ʪʘʙʣ. 2. 1), ʷʢʠʡ ʟʘʜʘʻ 

ʧʝʨʝʚʽʨʥʘ ʤʘʪʨʠʮʷ H ʚʠʜʫ: 

    (2. 6) 

 

ɸʣʛʦʨʠʪʤ ʜʝʢʦʜʫʚʘʥʥʷ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʟʘʚʘʜʦʩʪʽʡʢʠʭ ʐʂ-ʟʥʘʢʽʚ 

 

ʇʽʩʣʷ ʟʯʠʪʫʚʘʥʥʷ ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʧʦʩʣʽʜʦʚʥʦ 

ʚʠʦʢʨʝʤʣʶʶʪʴ ʐʂ-ʟʥʘʢʠ, ʢʦʞʥʦʤʫ ʟ ʷʢʠʭ ʩʪʘʚʣʷʪʴ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ q-ʢʦʚʠʡ s-

ʨʦʟʨʷʜʥʠʡ ʚʝʢʪʦʨ , ʷʢʠʡ ʜʝʢʦʜʫʶʪʴ ʟʘ ʧʨʘʚʠʣʘʤʠ   q-ʢʦʚʦʛʦ      

(s, u)-ʢʦʜʫ ʍʝʤʽʥʛʘ. 

 ʉʠʥʜʨʦʤ ʧʦʤʠʣʢʠ S = (S1 S2 é Sv) ʦʙʯʠʩʣʶʶʪʴ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʤʘʪʨʠʮʶ (2. 1): 

                                    

                                                      (2. 7) 

ʗʢʱʦ ʚʩʽ ʢʦʤʧʦʥʝʥʪʠ Si (i = 1, é, v) ʩʠʥʜʨʦʤʫ S ʜʦʨʽʚʥʶʶʪʴ ʥʫʣʶ, ʪʦ 

ʧʨʠʡʥʷʪʠʡ ʚʝʢʪʦʨ  ʥʝ ʤʽʩʪʠʪʴ ʧʦʤʠʣʦʢ (), ʘ, ʦʪʞʝ, ʫ ʟʯʠʪʘʥʦʤʫ ʐʂ-

ʟʥʘʢʫ ʚʽʜʩʫʪʥʽ ʩʧʦʪʚʦʨʝʥʥʷ (ʨʠʩ. 2. 6). 

ʗʢʱʦ S Í 0, ʪʦ ʚʠʢʦʥʫʶʪʴ ʥʘʩʪʫʧʥʽ ʜʽʾ. 

1. ʇʦʩʣʽʜʦʚʥʦ ʘʥʘʣʽʟʫʶʯʠ ʢʦʤʧʦʥʝʥʪʠ S1 S2 é Sv ʩʠʥʜʨʦʤʫ (ʟʣʽʚʘ 

ʥʘʧʨʘʚʦ), ʟʥʘʭʦʜʷʪʴ ʧʝʨʰʫ ʥʝʥʫʣʴʦʚʫ ʢʦʤʧʦʥʝʥʪʫ. ɰʾ ʟʥʘʯʝʥʥʷ ʻ 

ʚʝʣʠʯʠʥʦʶ ʧʦʤʠʣʢʠ; ʥʝʭʘʡ ʟʥʘʯʝʥʥʷ ʧʝʨʰʦʾ ʥʝʥʫʣʴʦʚʦʾ 

ʢʦʤʧʦʥʝʥʪʠ ʜʦʨʽʚʥʶʻ e (e = 1, 2, é., q ï 1). 

"3"

(13,10) 3 10 3

1 1 1 1 1 1 1 1 0 0 1 0 0

0 0 1 1 1 2 2 2 1 1 0 1 0 .

1 2 0 1 2 0 1 2 1 2 0 0 1

³= =H H Ƚ

"7"

(8,6) 2 6 2

1 1 1 1 1 1 1 0
.

1 2 3 4 5 6 0 1
³= =H H I

1 2( ... )sZ z z z¡ ¡ ¡ ¡=

1 1 1

1

1

mod

mod .

u

j j u

j

u

v v j j s

j

S h z z q
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+

=

=

ë å õ
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2. ʂʦʤʧʦʥʝʥʪʠ S1S2 é Sv ʩʠʥʜʨʦʤʫ ʜʽʣʷʪʴ ʥʘ ʟʥʘʯʝʥʥʷ e ʟʘ ʧʨʘʚʠʣʘʤʠ 

ʧʦʣʷ GF(q), ʦʪʨʠʤʫʶʯʠ ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʚʝʢʪʦʨ  

ʩʠʥʜʨʦʤʫ ʧʦʤʠʣʢʠ, ʜʝ . ʄʦʜʠʬʽʢʦʚʘʥʠʡ 

ʩʠʥʜʨʦʤ S ʤ ʻ ʣʦʢʘʪʦʨʦʤ ʧʦʤʠʣʢʠ. 

3. ʇʦʨʽʚʥʶʶʪʴ ʦʙʯʠʩʣʝʥʠʡ ʣʦʢʘʪʦʨ S ʤ ʟ ʢʦʞʥʠʤ ʟʽ ʩʪʦʚʧʮʽʚ 

ʤʘʪʨʠʮʽ  (ʜʠʚ. (1)). ʉʪʦʚʧʝʮʴ, ʷʢʠʡ ʟʙʽʛʘʻʪʴʩʷ ʟ ʣʦʢʘʪʦʨʦʤ S ʤ, 

ʚʢʘʟʫʻ ʥʘ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʧʦʤʠʣʢʠ. 

ʅʝʭʘʡ S ʤ ʟʙʽʛʘʻʪʴʩʷ ʟ r-ʤ (r = 1, 2, é, s) ʩʪʦʚʧʮʝʤ ʤʘʪʨʠʮʽ . 

4. ɺʠʢʦʥʫʶʪʴ ʢʦʨʝʢʮʽʶ r-ʾ ʢʦʤʧʦʥʝʥʪʠ () ʚʝʢʪʦʨʘ : 

 . 

5. ʗʢʱʦ S ʤ ʥʝ ʟʙʽʛʘʻʪʴʩʷ ʟ ʞʦʜʥʠʤ ʟʽ ʩʪʦʚʧʮʽʚ ʤʘʪʨʠʮʽ , ʪʦ 

ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʰʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʧʨʠʡʥʷʪʠʡ ʚʝʢʪʦʨ  ʤʽʩʪʠʪʴ 

ʙʘʛʘʪʦʢʨʘʪʥʫ  ʧʦʤʠʣʢʫ, ʪʦʙʪʦ ʫ ʟʯʠʪʘʥʦʤʫ ʐʂ-ʟʥʘʢʫ ʩʧʦʪʚʦʨʝʥʦ 

ʜʚʘ ʘʙʦ ʙʽʣʴʰʝ ʰʪʨʠʭʢʦʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʗʢʱʦ ʦʙʨʦʙʣʷʶʪʴ ʐʂ-ʧʦʟʥʘʯʢʫ, ʥʘʧʨʠʢʣʘʜ, ʧôʷʪʠʢʦʣʽʨʥʦʛʦ 

ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ, ʩʠʤʚʦʣʽʢʫ ʷʢʦʛʦ ʩʠʥʪʝʟʦʚʘʥʦ ʥʘ ʦʩʥʦʚʽ (6, 4)-ʢʦʜʫ ʍʝʤʽʥʛʘ, 

ʪʦ ʧʽʩʣʷ ʚʠʦʢʨʝʤʣʝʥʥʷ ʐʂ-ʟʥʘʢʽʚ ʢʦʞʥʦʤʫ ʟ ʥʠʭ ʩʪʘʚʣʷʪʴ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 6-

ʨʦʟʨʷʜʥʠʡ ʚʝʢʪʦʨ ʐʂ-ʟʥʘʢʘ . 

ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʩʠʩʪʝʤʫ (2. 7), ʩʠʥʜʨʦʤ ʧʦʤʠʣʢʠ S ʦʙʯʠʩʣʠʤʦ, ʚʠʭʦʜʷʯʠ 

ʟ ʧʝʨʝʚʽʨʥʦʾ ʤʘʪʨʠʮʽ (2. 3): 

                                                (2. 8) 

ʅʘ ʦʩʥʦʚʽ ʩʠʥʜʨʦʤʫ S = (S1 S2) ʚʠʢʦʥʫʶʪʴ ʢʦʨʝʢʮʽʶ ʚʝʢʪʦʨʘ  ʟʘ 

ʘʣʛʦʨʠʪʤʦʤ ʥʘ ʨʠʩ. 2. 6. 
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Z¡



70 
 

 

 

ʈʠʩ. 2. 6. ɹʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʫ ʜʝʢʦʜʫʚʘʥʥʷ ʟʯʠʪʫʚʘʥʠʭ ʐʂ-ʟʥʘʢʽʚ   

ʰʪʨʠʭʢʦʜʦʚʦʾ ʧʦʟʥʘʯʢʠ 

 

ʇʦʯʘʪʦʢ

ʆʙʯʠʩʣʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ 

S1, S2, é, Sv 

ʩʠʥʜʨʦʤʫ ʧʦʤʠʣʢʠ S 

S = 0

ɺʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ e 

ʧʦʤʠʣʢʠ (ʟʥʘʯʝʥʥʷ ʧʝʨʰʦʾ 

ʥʝʥʫʣʴʦʚʦʾ ʢʦʤʧʦʥʝʥʪʠ 

ʩʠʥʜʨʦʤʫ)

ʆʙʯʠʩʣʝʥʥʷ 

ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʩʠʥʜʨʦʤʫ

S 
ʤ = (S1 S2 é Sv) / e   

S 
ʤ ʟʙʽʛʘʻʪʴʩʷ ʟ r-ʤ (r = 1, é, s) 

ʩʪʦʚʧʮʝʤ ʤʘʪʨʠʮʽ 

ʇʦʚʽʜʦʤʣʝʥʥʷ 

ñʇʦʤʠʣʢʠ ʚʽʜʩʫʪʥʽò

ɺʠʧʨʘʚʣʝʥʥʷ ʧʦʤʠʣʢʠ: ʇʦʚʽʜʦʤʣʝʥʥʷ 

ñɼʚʦʢʨʘʪʥʘ ʧʦʤʠʣʢʘò

ʂʽʥʝʮʴ

( ) modr rz z e q¡= -

1

2

3

4

5

76 8

1

0

1

0
" "

( , )

q

s uH
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 ʅʝʭʘʡ ʚʝʢʪʦʨ ʟʯʠʪʘʥʦʛʦ ʐʂ-ʟʥʘʢʘ ʜʦʨʽʚʥʶʻ , ʽ ʚʽʥ 

ʤʽʩʪʠʪʴ ʧʦʤʠʣʢʫ ʚ 4-ʤʫ ʨʦʟʨʷʜʽ (ʧʽʜʢʨʝʩʣʝʥʦ). ʆʙʯʠʩʣʠʤʦ ʩʠʥʜʨʦʤ ʧʦʤʠʣʢʠ S 

ʚʝʢʪʦʨʘ  ʥʘ ʦʩʥʦʚʽ ʩʠʩʪʝʤʠ (2. 8): 

  

ʆʩʢʽʣʴʢʠ ʧʝʨʰʠʤ ʥʝʥʫʣʴʦʚʠʤ ʩʠʤʚʦʣʦʤ ʩʠʥʜʨʦʤʫ ʻ 2, ʪʦ ʚʝʣʠʯʠʥʘ ʧʦʤʠʣʢʠ 

ʜʦʨʽʚʥʶʻ 2 (e = S1 =  2). 

ʂʦʤʧʦʥʝʥʪʠ 2, 3 ʩʠʥʜʨʦʤʫ ʧʦʜʽʣʠʤʦ ʥʘ ʚʝʣʠʯʠʥʫ ʧʦʤʠʣʢʠ (ʥʘ 2), ʱʦʙ 

ʚʠʟʥʘʯʠʪʠ ʣʦʢʘʪʦʨ ʧʦʤʠʣʢʠ: (2 3) / e = (2/2 3/2) = (1 4). ʆʩʢʽʣʴʢʠ ʣʦʢʘʪʦʨ (1 4) 

ʟʙʽʛʘʻʪʴʩʷ ʟ 4-ʤ ʩʪʦʚʧʮʝʤ ʤʘʪʨʠʮʽ 
"5"

(6,4)H  (ʜʠʚ. (2. 3)), ʪʦ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ 

ʧʨʠʡʥʷʪʠʡ ʚʝʢʪʦʨ Z¡ ʤʽʩʪʠʪʴ ʧʦʤʠʣʢʫ ʚ ʨʦʟʨʷʜʽ 4z¡.  ɺʠʧʨʘʚʠʤʦ ʧʦʤʠʣʢʫ ʚ 4-

ʤʫ ʨʦʟʨʷʜʽ:  4 4( ) mod 5 (3 2) mod 5 1z z e¡= - = - =. ʇʨʘʚʠʣʴʥʠʤ ʚʝʢʪʦʨʦʤ 

ʟʯʠʪʘʥʦʛʦ ʐʂ-ʟʥʘʢʘ ʻ Z = (2 0 4 1 2 3). 

ʇôʷʪʽʨʢʦʚʠʡ (6, 4)-ʢʦʜ ʍʝʤʽʥʛʘ ʛʘʨʘʥʪʦʚʘʥʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʧʨʘʚʣʝʥʥʷ 

ʦʜʥʦʢʨʘʪʥʠʭ  ʧʦʤʠʣʦʢ  ʫ  ʐʂ-ʟʥʘʢʘʭ,  ʘʣʝ  ʥʝ  ʚʠʷʚʣʷʻ  ʜʚʦʢʨʘʪʥʽ  ʧʦʤʠʣʢʠ, 

 ʦʩʢʽʣʴʢʠ, ʚʽʥ ʻ ʧʦʚʥʠʤ ʢʦʜʦʤ. 

ɿʘʛʘʣʦʤ, ʙʫʜʴ-ʷʢʠʡ ʧʦʚʥʠʡ ʢʦʜ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʢʦʜʦʚʦʶ ʚʽʜʩʪʘʥʥʶ 

dmin = 3 ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʚʠʷʚʣʝʥʥʷ ʜʚʦʢʨʘʪʥʦʾ ʧʦʤʠʣʢʠ.  

ʋ ʜʚʽʡʢʦʚʦʤʫ ʚʠʧʘʜʢʫ ʢʦʜ ʍʝʤʽʥʛʘ ʟ dmin = 3 ʤʦʞʥʘ ʧʝʨʝʪʚʦʨʠʪʠ ʚ ʢʦʜ ʟ 

dmin = 4 ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʨʦʟʨʷʜʫ, ʱʦ ʢʦʥʪʨʦʣʶʻ ʚʩʽ ʨʦʟʨʷʜʠ 

ʩʣʦʚʘ, ʽ ʪʦʜʽ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ, ʘʙʦ ʚʠʧʨʘʚʣʝʥʥʷ ʦʜʥʦʢʨʘʪʥʦʾ ʧʦʤʠʣʢʠ, ʘʙʦ 

ʚʠʷʚʣʝʥʥʷ ʜʚʦʢʨʘʪʥʦʾ ʧʦʤʠʣʢʠ ʫ ʟʯʠʪʘʥʦʤʫ ʩʣʦʚʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʦʛʦ ʩʘʤʦʛʦ 

ʧʨʠʡʦʤʫ ʫ ʚʠʧʘʜʢʫ ʤʥʦʛʦʟʥʘʯʥʦʛʦ (q > 2) ʢʦʜʫ ʍʝʤʽʥʛʘ ʥʝ ʧʨʠʚʦʜʠʪʴ ʜʦ 

ʦʪʨʠʤʘʥʥʷ ʢʦʜʫ ʟ dmin = 4. ʄʥʦʛʦʟʥʘʯʥʠʭ ʢʦʜʽʚ ʍʝʤʽʥʛʘ ʟ ʤʽʥʽʤʘʣʴʥʦʶ 

ʢʦʜʦʚʦʶ ʚʽʜʩʪʘʥʥʶ dmin = 4 ʥʝ ʽʩʥʫʻ. ɸʣʝ ʷʢʱʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʥʦʛʦʟʥʘʯʥʽ 

ʩʢʦʨʦʯʝʥʽ ʢʦʜʠ ʍʝʤʽʥʛʘ, ʪʦ ʤʦʞʥʘ ʚʠʷʚʣʷʪʠ ʯʘʩʪʠʥʫ ʜʚʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ, ʘ 

ʪʘʢʦʞ ʯʘʩʪʠʥʫ ʧʦʤʠʣʦʢ ʙʽʣʴʰʦʾ ʢʨʘʪʥʦʩʪʽ. 

 

(2 0 4 3 2 3)Z¡=

Z¡

( )

( )

1

2

2 0 4 3 2 mod 5 2

2 2 0 3 4 4 3 3 mod 5 3.

S

S

= + + + - =ëî
ì
= + Ö + Ö + Ö - =îí
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ʉʠʤʚʦʣʽʢʠ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʟʘʚʘʜʦʩʪʽʡʢʠʭ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ ʥʘ ʦʩʥʦʚʽ 

ʩʢʦʨʦʯʝʥʠʭ ʢʦʜʽʚ ʍʝʤʽʥʛʘ 

 ʉʢʦʨʦʯʝʥʠʡ ʢʦʜ ʍʝʤʽʥʛʘ ʦʪʨʠʤʫʶʪʴ ʰʣʷʭʦʤ ʚʠʢʨʝʩʣʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʩʪʦʚʧʮʽʚ  ʧʽʜʤʘʪʨʠʮʽ  ʧʝʨʝʚʽʨʥʦʾ ʤʘʪʨʠʮʽ  ʧʦʚʥʦʛʦ ʢʦʜʫ 

ʍʝʤʽʥʛʘ (ʜʠʚ. (2. 1)). 

 ʅʘʧʨʠʢʣʘʜ, ʥʘ ʦʩʥʦʚʽ ʧôʷʪʽʨʢʦʚʦʛʦ ʧʦʚʥʦʛʦ (6, 4)-ʢʦʜʫ ʍʝʤʽʥʛʘ, ʷʢʠʡ 

ʟʘʜʘʶʪʴ ʧʝʨʝʚʽʨʥʦʶ ʤʘʪʨʠʮʝʶ  (ʜʠʚ. (2. 3)), ʤʦʞʥʘ ʫʪʚʦʨʠʪʠ ʜʚʘ 

ʩʢʦʨʦʯʝʥʽ ʢʦʜʠ ï (5, 3)- ʪʘ (4, 2)-ʢʦʜ (ʪʘʙʣ. 2. 3). ʉʢʦʨʦʯʝʥʠʡ (5, 3)-ʢʦʜ 

ʦʪʨʠʤʫʻʤʦ, ʷʢʱʦ ʚʠʢʨʝʩʣʠʪʠ ʩʪʦʚʧʝʮʴ b4 ʫ ʧʝʨʝʚʽʨʥʽʡ ʤʘʪʨʠʮʽ , ʘ 

ʩʢʦʨʦʯʝʥʠʡ (4, 2)-ʢʦʜ ï ʷʢʱʦ ʚʠʢʨʝʩʣʠʪʠ ʜʚʘ ʩʪʦʚʧʮʽ ï b4 ʪʘ b3. 

 ʉʢʦʨʦʯʝʥʽ ʧôʷʪʽʨʢʦʚʽ ʢʦʜʠ ʍʝʤʽʥʛʘ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʪʘʢʦʞ, ʚʠʭʦʜʷʯʠ ʟ 

ʧʦʚʥʦʛʦ (31, 28)-ʢʦʜʫ (ʜʠʚ. ʪʘʙʣ. 2.1). ʗʢʱʦ ʚ ʧʽʜʤʘʪʨʠʮʽ  ʧʝʨʝʚʽʨʥʦʾ 

ʤʘʪʨʠʮʽ ʮʴʦʛʦ ʢʦʜʫ ʚʠʢʨʝʩʣʠʪʠ 23 ʩʪʦʚʧʮʽ, ʪʦ ʦʪʨʠʤʘʻʤʦ ʧʝʨʝʚʽʨʥʫ ʤʘʪʨʠʮʶ 

 ʩʢʦʨʦʯʝʥʦʛʦ (8, 5)-ʢʦʜʫ ʍʝʤʽʥʛʘ, ʘ ʷʢʱʦ ʚʠʢʨʝʩʣʠʪʠ 22 ʩʪʦʚʧʮʽ ï 

ʧʝʨʝʚʽʨʥʫ ʤʘʪʨʠʮʶ (9, 6)-ʢʦʜʫ. ʅʘ ʦʩʥʦʚʽ  ʤʦʞʥʘ ʟʛʝʥʝʨʫʚʘʪʠ ʩʠʤʚʦʣʽʢʫ 

ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʧôʷʪʠʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ ʧʦʪʫʞʥʽʩʪʶ 3125 ʐʂ-ʟʥʘʢʽʚ, 

ʘ ʥʘ ʦʩʥʦʚʽ  ï 15625 ʐʂ-ʟʥʘʢʽʚ (ʪʘʙʣ. 2.3). 

 ɼʦʩʣʽʜʠʤʦ ʟʜʘʪʥʽʩʪʴ ʚʠʷʚʣʷʪʠ ʜʚʦʢʨʘʪʥʽ ʧʦʤʠʣʢʠ ʧô̫ ʪʽʨʢʦʚʠʤ ʥʝʧʦʚʥʠʤ 

(5, 3)-ʢʦʜʦʤ ʍʝʤʽʥʛʘ, ̫ ʢʦʤʫ ʚʽʜʧʦʚʽʜʘʻ ʧʝʨʝʚʽʨʥʘ ʤʘʪʨʠʮʷ 

 

                                                        (2. 9) 

v u³H
" "

( , )

q
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"5"

(6,4)ȼ

"5"

(6,4)H

3 28³H

"5"

(8,5)H

"5"

(8,5)H

"5"

(9,6)H

1 2 3 1 2

"5"
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1 1 1 1 0
.

1 2 3 0 1
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ʊʘʙʣʠʮʷ 2. 3 

 

ʇʘʨʘʤʝʪʨʠ ʩʠʤʚʦʣʽʢ ʟʘʚʘʜʦʩʪʽʡʢʠʭ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ ʥʘ ʦʩʥʦʚʽ ʩʢʦʨʦʯʝʥʠʭ 

ʧôʷʪʽʨʢʦʚʠʭ (s, u)-ʢʦʜʽʚ ʍʝʤʽʥʛʘ 

(s, u)-ʢʦʜ 

ʍʝʤʽʥʛʘ 
qu 

ʇʦʪʫʞʥʽʩʪʴ 

ʩʠʤʚʦʣʽʢʠ 

ʐʂ-ʟʥʘʢʽʚ 

ʅʘʜʣʠʰʢʦʚʽʩʪʴ 

ʐʂ-ʟʥʘʢʽʚ 

ʉʪʨʫʢʪʫʨʘ 

ʐʂ-ʟʥʘʢʽʚ 

ʂʽʣʴʢʽʩʪʴ 

ʝʣʝʤʝʥʪʽʚ ʫ 

ʐʂ-ʟʥʘʢʫ 

ʅʘ ʦʩʥʦʚʽ ʧʦʚʥʦʛʦ (6, 4)-ʢʦʜʫ ʍʝʤʽʥʛʘ 

      

(5, 3)- 53 125 2/5 = 0.40 

 

   

   

 

 

5 

(4, 2)- 52 25 2/4 = 0.50 

 

  

  

 

 

4 

ʅʘ ʦʩʥʦʚʽ ʧʦʚʥʦʛʦ (31, 28)-ʢʦʜʫ ʍʝʤʽʥʛʘ 

(9, 6)- 56 15625 3/9  0.33 

 

   

   

   

 

 

9 

(8, 5)- 55 3125 3/8  0.38 

 

    

    
 

8 

 

 ʅʝʭʘʡ ʚʝʢʪʦʨ ʐʂ-ʟʥʘʢʘ, ʷʢʠʡ ʙʫʣʦ ʥʘʥʝʩʝʥʦ ʥʘ ʥʦʩʽʡ, ʜʦʨʽʚʥʶʚʘʚ 

Z = (4 2 0 1 3), ʘ ʚʥʘʩʣʽʜʦʢ ʫʰʢʦʜʞʝʥʴ ʰʪʨʠʭʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʟ ʥʦʩʽʷ ʟʯʠʪʘʥʦ 

ʐʂ-ʟʥʘʢ, ʚʝʢʪʦʨ ʷʢʦʛʦ ʜʦʨʽʚʥʶʻ ; ʚʽʥ ʤʽʩʪʠʪʴ ʜʚʽ ʧʦʤʠʣʢʠ ï ʫ 2-

ʤʫ ʪʘ 3-ʤʫ ʨʦʟʨʷʜʘʭ. ʆʙʯʠʩʣʠʤʦ ʢʦʤʧʦʥʝʥʪʠ ʩʠʥʜʨʦʤʫ ʥʘ ʦʩʥʦʚʽ (2. 7): 

                              

º

º

(4 3 313)Z¡=

( )

( )

1

2

4 3 3 1 mod 5 4

4 2 3 3 3 3 mod 5 1.

S

S

= + + - =ëî
ì
= + Ö + Ö - =îí
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ʆʩʢʽʣʴʢʠ, S Í 0, ʽ ʧʝʨʰʠʤ ʥʝʥʫʣʴʦʚʠʤ ʩʠʤʚʦʣʦʤ ʩʠʥʜʨʦʤʫ ʻ 4, ʪʦ ʚʝʣʠʯʠʥʘ 

ʧʦʤʠʣʢʠ ʜʦʨʽʚʥʶʻ 4 (e = S1 = 4). ɿʥʘʡʜʝʤʦ ʤʦʜʠʬʽʢʦʚʘʥʠʡ  S ʤ ʩʠʥʜʨʦʤ: 

S ʤ = S / e = (4 1) / 4 = (1 4), ʷʢʠʡ ʻ ʣʦʢʘʪʦʨʦʤ ʧʦʤʠʣʢʠ. ʆʩʢʽʣʴʢʠ ʣʦʢʘʪʦʨ (1 4) 

ʥʝ ʟʙʽʛʘʻʪʴʩʷ ʟ ʞʦʜʥʠʤ ʟʽ ʩʪʦʚʧʮʽʚ ʤʘʪʨʠʮʽ (9), ʪʦ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʨʠʡʥʷʪʠʡ 

ʚʝʢʪʦʨ  ʤʽʩʪʠʪʴ ʜʚʦʢʨʘʪʥʫ ʧʦʤʠʣʢʫ; ʧʦʤʠʣʢʫ ʚʠʷʚʣʝʥʦ. 

 ʈʦʟʛʣʷʥʝʤʦ ʽʥʰʠʡ ʧʨʠʢʣʘʜ. 

 ʅʝʭʘʡ ʟʯʠʪʘʥʦ ʐʂ-ʟʥʘʢ, ʚʝʢʪʦʨ ʷʢʦʛʦ ʜʦʨʽʚʥʶʻ ; ʚʽʥ 

ʤʽʩʪʠʪʴ ʜʚʽ ʧʦʤʠʣʢʠ ï ʫ 1-ʤʫ ʪʘ 3-ʤʫ ʨʷʜʢʘʭ. ʗʢʱʦ ʦʙʯʠʩʣʠʪʠ ʩʠʥʜʨʦʤ 

ʧʦʤʠʣʢʠ, ʘ ʧʦʪʽʤ ʤʦʜʠʬʽʢʦʚʘʥʠʡ ʩʠʥʜʨʦʤ, ʪʦ ʦʪʨʠʤʘʻʤʦ S ʤ = (1 0). ʃʦʢʘʪʦʨ 

(1 0) ʟʙʽʛʘʻʪʴʩʷ ʟ 4-ʤ ʩʪʦʚʧʮʝʤ ʧʝʨʝʚʽʨʥʦʾ ʤʘʪʨʠʮʽ (2. 9), ʚʢʘʟʫʶʯʠ ʥʘ ʪʝ, ʱʦ 

ʧʦʤʠʣʢʦʚʠʤ ʻ ʨʦʟʨʷʜ  ʧʨʠʡʥʷʪʦʛʦ ʚʝʢʪʦʨʘ. ʆʜʥʘʢ, ʮʝ ʥʝ ʚʽʜʧʦʚʽʜʘʻ 

ʜʽʡʩʥʦʩʪʽ, ʦʪʞʝ, ʜʚʦʢʨʘʪʥʫ ʧʦʤʠʣʢʫ (ʚ ʨʦʟʨʷʜʘʭ , ) ʥʝ ʚʠʷʚʣʝʥʦ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧôʷʪʽʨʢʦʚʠʡ ʥʝʧʦʚʥʠʡ (5, 3)-ʢʦʜ ʍʝʤʽʥʛʘ ʛʘʨʘʥʪʦʚʘʥʦ 

ʚʠʧʨʘʚʣʷʻ ʙʫʜʴ-ʷʢʫ ʦʜʥʦʢʨʘʪʥʫ ʧʦʤʠʣʢʫ ʚ ʐʂ-ʟʥʘʢʫ, ʘ ʜʚʦʢʨʘʪʥʽ ʧʦʤʠʣʢʠ 

ʚʠʷʚʣʷʻ ʣʠʰʝ ʯʘʩʪʢʦʚʦ. 

 ʄʦʜʝʣʶʚʘʥʥʷ ʧʨʦʛʨʘʤʥʠʤ ʩʧʦʩʦʙʦʤ ʚʩʽʭ ʤʦʞʣʠʚʠʭ ʚʠʧʘʜʢʽʚ ʧʦʤʠʣʦʢ 

ʫ ʐʂ-ʟʥʘʢʘʭ, ʩʠʥʪʝʟʦʚʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʧôʷʪʽʨʢʦʚʦʛʦ (5, 3)-ʢʦʜʫ ʍʝʤʽʥʛʘ, 

ʧʦʢʘʟʫʻ, ʱʦ ʫ ʐʂ-ʟʥʘʢʘʭ ʚʠʷʚʣʷʶʪʴʩʷ 25% ʜʚʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ (ɼʦʜʘʪʦʢ ɻ). 

 ʊʘʢ ʩʘʤʦ ʤʦʞʥʘ ʜʦʩʣʽʜʠʪʠ ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʴ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʐʂ-ʟʥʘʢʽʚ 

ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ, ʩʠʤʚʦʣʽʢʠ ʷʢʠʭ ʩʠʥʪʝʟʦʚʘʥʦ ʥʘ ʦʩʥʦʚʽ ʜʝʷʢʠʭ ʥʝʧʦʚʥʠʭ 3-

ʢʦʚʠʭ ʪʘ 7-ʢʦʚʠʭ ʢʦʜʽʚ ʍʝʤʽʥʛʘ, ʟʦʢʨʝʤʘ, ʟʜʘʪʥʽʩʪʴ ʚʠʷʚʣʷʪʠ ʜʚʦʢʨʘʪʥʽ 

ʧʦʤʠʣʢʠ ʷʢ ʥʘʡʙʽʣʴʰ ʡʤʦʚʽʨʥʽ ʧʽʩʣʷ ʦʜʥʦʢʨʘʪʥʠʭ, ʫ ʐʂ-ʟʥʘʢʘʭ ʪʨʠʢʦʣʽʨʥʠʭ 

ʪʘ ʩʝʤʠʢʦʣʽʨʥʠʭ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ (ʨʠʩ. ɻ. 2). 

ɿʘ ʘʥʘʣʦʛʽʻʶ ʤʦʞʥʘ ʩʠʥʪʝʟʫʚʘʪʠ ʩʠʤʚʦʣʽʢʠ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʐʂ-ʟʥʘʢʽʚ 

ʢʦʣʠ q - ʢʽʣʴʢʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʢʦʣʴʦʨʽʚ ʜʣʷ ʟʘʙʘʨʚʣʝʥʥʷ ʟʥʘʢʽʚ, ʻ 

ʩʪʝʧʝʥʝʤ ʧʨʦʩʪʦʛʦ ʯʠʩʣʘ, ʪʦʙʪʦ, ʢʦʣʠ q = pm, ʜʝ p Ó 2, m Ó 2.   

ʋ ɼʦʜʘʪʢʫ ɼ ʚ 5-ʪʠ ʪʘʙʣʠʮʷʭ ʥʘʚʝʜʝʥʦ ʧʦʢʘʟʥʠʢʠ ʚʠʷʚʣʝʥʥʷ 

ʙʘʛʘʪʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ 27-ʤʘ ʤʥʦʛʦʟʥʘʯʥʠʤʠ (q = 3, 4, 5, 7, 8) ʩʢʦʨʦʯʝʥʠʤʠ 

ʢʦʜʘʤʠ ʍʝʤʽʥʛʘ.  ʅʘ ʦʩʥʦʚʽ ʢʦʞʥʦʾ ʟ ʮʠʭ ʪʘʙʣʠʮʴ ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʩʽʤʝʡʩʪʚʦ 

Z¡

(3 2 213)Z¡=

4z¡

1z¡ 3z¡
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ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ (5 ʩʽʤʝʡʩʪʚ)  ʚʽʜʧʦʚʽʜʥʦʾ ʢʦʣʽʨʥʦʩʪʽ, ʩʠʤʚʦʣʽʢʠ ʷʢʠʭ ʤʘʶʪʴ 

ʚʣʘʩʪʠʚʽʩʪʴ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ï ʦʢʨʽʤ ʚʠʧʨʘʚʣʝʥʥʷ ʦʜʥʦʢʨʘʪʥʦʾ ʧʦʤʠʣʢʠ ʚ 

ʤʝʞʘʭ ʢʦʞʥʦʛʦ ʐʂ-ʟʥʘʢʘ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʠʷʚʣʝʥʥʷ ʟʥʘʯʥʦʛʦ ʚʽʜʩʦʪʢʘ 

ʧʦʤʠʣʦʢ ʙʽʣʴʰʦʾ ʢʨʘʪʥʦʩʪʽ    (2ï 6 ʧʦʤʠʣʦʢ): ʪʨʠʢʦʣʽʨʥʠʤʠ ʐʂ-ʟʥʘʢʘʤʠ        

(7,7 ï 60,0)%, ʯʦʪʠʨʠʢʦʣʽʨʥʠʤʠ ʐʂ-ʟʥʘʢʘʤʠ (11,1 ï 70,8)%, ʧôʷʪʠʢʦʣʽʨʥʠʤʠ - 

(12,5 ï 80,2)%, ʩʝʤʠʢʦʣʽʨʥʠʤʠ -  (11,1 ï 66,7)%, ʚʦʩʴʤʠʢʦʣʽʨʥʠʤʠ -                  

(20,4 ï 71,4) %. 

ɺʣʘʩʪʠʚʽʩʪʴ ʚʠʷʚʣʷʪʠ ʙʘʛʘʪʦʢʨʘʪʥʽ ʧʦʤʠʣʢʠ ʻ ʚʠʟʥʘʯʘʣʴʥʦʶ ʥʘ 

ʥʠʞʥʴʦʤʫ ʨʽʚʥʽ (ʨʽʚʥʽ ʐʂ-ʟʥʘʢʽʚ) ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ 

ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʐʂ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʯʝʨʝʟ ʮʝʡ ʧʘʨʘʤʝʪʨ (ʚʠʷʚʣʝʥʥʷ 

ʙʘʛʘʪʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ) ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʚ'ʷʟʦʢ ʟ ʚʝʨʭʥʽʤ ʨʽʚʥʝʤ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ (ʨʽʚʝʥʴ ʫʩʽʻʾ ʐʂ-ʧʦʟʥʘʯʢʠ) ʥʘ ʦʩʥʦʚʽ ʢʦʨʝʢʪʫʚʘʣʴʥʦʛʦ ʢʦʜʫ 

ʈʽʜʘ-ʉʦʣʦʤʦʥʘ. 

 

2. 3. ɸʣʛʦʨʠʪʤʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ   

ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʥʘʢʽʚ ʥʘ ʦʩʥʦʚʽ ʤʥʦʛʦʟʥʘʯʥʦʛʦ ʢʦʜʫ ɹʏʍ 

 

ʇʦʙʫʜʫʻʤʦ ʤʥʦʞʠʥʫ ʐʂ-ʟʥʘʢʽʚ (ʩʠʤʚʦʣʽʢʫ), ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʴ ʷʢʠʭ 

ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʥʦʛʦʟʥʘʯʥʦʛʦ (q-ʢʦʚʦʛʦ) ʢʦʜʫ ɹʏʍ (ʢʦʜ ɹʦʫʟʘ-

ʏʦʫʜʭʫʨʽ-ʍʦʢʚʽʥʛʝʤʘ) ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʢʦʜʦʚʦʶ ʚʽʜʩʪʘʥʥʶ dmin=5. 

ʂʦʜ ɹʏʍ ʻ ʮʠʢʣʽʯʥʠʤ ʢʦʨʝʢʪʫʚʘʣʴʥʠʤ ʢʦʜʦʤ, ʫ ʷʢʦʤʫ ʢʦʜʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʟʚʦʜʠʪʴʩʷ ʜʦ ʤʥʦʞʝʥʥʷ ʤʥʦʛʦʯʣʝʥʘ xb
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ʜʝ xz
i

s

i
ixZ ä

-

=

=
1

0

)(  -  ʤʥʦʛʦʯʣʝʥ ʩʪʝʧʝʥʷ s-1, ʱʦ ʚʽʜʧʦʚʽʜʘʻ s-ʨʦʟʨʷʜʥʦʤʫ                

q-ʢʦʜʦʚʦʤʫ ʢʦʜʦʚʦʤʫ ʩʣʦʚʫ )( 110 zzz sZ -= 2 , ʷʢʠʡ ʻ ʮʠʬʨʦʚʠʤ ʝʢʚʽʚʘʣʝʥʪʦʤ 

ʐʂ-ʟʥʘʢʘ; s = u + v; )(,, qGFzgb iii Í [40 - 42]. 

ʗʢʱʦ ʚʽʜʦʤʠʡ ʪʚʽʨʥʠʡ ʤʥʦʛʦʯʣʝʥ g(x), ʪʦ ʪʚʽʨʥʫ ʤʘʪʨʠʮʶ G(s,u)                

(s,u)-ʢʦʜʫ ɹʏʍ ʧʦʜʘʶʪʴ ʫ ʚʠʛʣʷʜʽ: 
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ʚʦʥʘ ʤʘʻ ʨʦʟʤʽʨʥʽʩʪʴ uĬ s. 

ʊʚʽʨʥʠʡ ʤʥʦʛʦʯʣʝʥ g(x) q-ʢʦʚʦʛʦ (s, u)-ʢʦʜʫ ɹʏʍ ʟ ʤʽʥʽʤʘʣʴʥʦʶ 

ʢʦʜʦʚʦʶ ʚʽʜʩʪʘʥʥʶ dmin=5, ʟʜʘʪʥʦʛʦ ʚʠʧʨʘʚʣʷʪʠ ʜʚʽ ʧʦʤʠʣʢʠ, ʚʠʟʥʘʯʘʶʪʴ ʷʢ 

ʥʘʡʤʝʥʰʝ ʩʧʽʣʴʥʝ ʢʨʘʪʥʝ ʤʽʥʽʤʘʣʴʥʠʭ ʤʥʦʛʦʯʣʝʥʽʚ M(1)(x), M(2)(x), M(3)(x), 

M(4)(x) ʝʣʝʤʝʥʪʽʚ Ŭ1, Ŭ2, Ŭ3, Ŭ4 ʧʦʣʷ GF(qm): 

g(x)=ʅʉʂ(M(1)(x), M(2)(x), M(3)(x), M(4)(x)), 

Ŭ  ᷾GF(qm), m ï ʩʪʝʧʽʥʴ ʤʽʥʽʤʘʣʴʥʠʭ ʤʥʦʛʦʯʣʝʥʽʚ [42]. GF(q) ʥʘʟʠʚʘʶʪʴ ʧʦʣʝʤ 

ʩʠʤʚʦʣʽʚ, GF(qm) ï ʧʦʣʝʤ ʣʦʢʘʪʦʨʽʚ. ʂʦʜ ɹʏʍ ʥʘʟʠʚʘʶʪʴ ʧʦʚʥʠʤ, ʷʢʱʦ                 

s = qm-1. 

  ɼʝʷʢʽ q-ʢʦʚʽ (q>2) ʧʦʚʥʽ ʢʦʜʠ ɹʏʍ ʟ dmin=5, ʱʦ ʧʨʠʜʘʪʥʽ ʜʣʷ ʚʠʨʽʰʫʚʘʥʦʾ 

ʟʘʜʘʯʽ, ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ.2. 4. 

ʅʝʭʘʡ q=3 (ʚʠʧʘʜʦʢ ʪʨʠʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ). 

ʈʦʟʛʣʷʥʝʤʦ, ʥʘʧʨʠʢʣʘʜ, ʪʨʽʡʢʦʚʠʡ (8, 3)-ʢʦʜ ɹʏʍ (ʜʠʚ. ʪʘʙʣ. 2. 4). 
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 ʊʘʙʣʠʮʷ 2. 4 

 

ɼʝʷʢʽ ʧʦʚʥʽ q-ʢʦʚʽ (s, u)-ʢʦʜʠ ɹʏʍ 

 

ʂʽʣʴʢʽʩʪʴ 

ʢʦʣʴʦʨʽʚ 

q=3 q=4 q=5 q=7 q=8 

ʇʦʣʝ 

ʩʠʤʚʦʣʽʚ 

GF(3) GF(22) GF(5) GF(7) GF(23) 

(s, u)-ʢʦʜ 

ɹʏʍ 

(8, 3)- 

(26, 17)- 

(15, 9)- (24, 16)- (48, 40)- (63, 55)- 

ʇʦʣʝ 

ʣʦʢʘʪʦʨʽʚ 

GF(32) 

GF(33) 

GF((22)2) GF(52) GF(72) GF((23)2) 

 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʪʘʢʦʛʦ ʢʦʜʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʚʘ ʧʦʣʷ: GF(3) ï ʧʦʣʝ ʩʠʤʚʦʣʽʚ 

(ʨʠʩ. 2. 7), ʪʘ GF(32) ï ʧʦʣʝ ʣʦʢʘʪʦʨʽʚ (ʪʘʙʣ. 2. 5), ʷʢʝ ʻ ʨʦʟʰʠʨʝʥʥʷʤ ʥʘʜ GF(3). 

ʇʦʙʫʜʦʚʫ GF(32) ʚʠʢʦʥʘʥʦ ʥʘ ʦʩʥʦʚʽ ʥʝʟʚʽʜʥʦʛʦ ʤʥʦʛʦʯʣʝʥʘ p(x)=x2+x+2. 

 

 

ʈʠʩ. 2. 7.  ɺʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʚ ʧʦʣʽ GF(3) 

 

ʂʦʞʥʦʤʫ ʝʣʝʤʝʥʪʫ Ŭi ʧʦʣʷ GF(32), i Ó 1, ʚʽʜʧʦʚʽʜʘʻ ʤʽʥʽʤʘʣʴʥʠʡ ʤʥʦʛʦʯʣʝʥ 

ʄʽ(ʭ), ʩʪʝʧʽʥʴ ʷʢʦʛʦ ʥʝ ʧʝʨʝʚʠʱʫ ʻ ʜʚʘ.  
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      ʊʘʙʣʠʮʷ 2. 5 

 

 ɽʣʝʤʝʥʪʠ ʧʦʣʷ GF(32) ʪʘ ʾʭ ʤʽʥʽʤʘʣʴʥʽ ʤʥʦʛʦʯʣʝʥʠ 

 

ʉʪʝʧʝʥʝʚʝ ʧʦʜʘʥʥʷ 

ʇʦʣʽʥʦʤʽʘʣʴʥʝ 

ʧʦʜʘʥʥʷ (ʫ 

ʚʠʛʣʷʜʽ 

ʤʥʦʛʦʯʣʝʥʘ 

 ʚʽʜ Ŭ) 

ɺʝʢʪʦʨʥʝ 

ʧʦʜʘʥʥʷ 

ʏʠʩʣʦʚʝ 

ʧʦʜʘʥʥʷ 

(ʜʝʩʷʪʢʦʚʝ 

ʯʠʩʣʦ) 

ʄʽʥʽʤʘʣʴ-

ʥʠʡ 

ʤʥʦʛʦʯʣʝʥ 

ʝʣʝʤʝʥʪʘ Ŭʽ 

ɿ ʥʝʚʽʜᾷʻʤ-

ʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ 

ʩʪʝʧʝʥʷ 

ʧʨʠʤʽʪʠ-

ʚʥʦʛʦ 

ʝʣʝʤʝʥʪʘ Ŭ 

ʧʦʣʷ 

ɿ ʚʽʜᾷʻʤʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ 

ʩʪʝʧʝʥʷ 

ʧʨʠʤʽʪʠ-

ʚʥʦʛʦ 

ʝʣʝʤʝʥʪʘ Ŭ 

ʧʦʣʷ 

 

Ŭ0 

Ŭ1 

Ŭ2 

Ŭ3 

Ŭ4 

Ŭ5 

Ŭ6 

Ŭ7 

 

Ŭ-8 

Ŭ-7 

Ŭ-6 

Ŭ-5 

Ŭ-4 

Ŭ-3 

Ŭ-2 

Ŭ-1 

0 

1 

Ŭ 

2Ŭ+1 

2Ŭ+2 

2 

2Ŭ 

Ŭ+2 

Ŭ+1 

(0, 0) 

(0, 1)  

(1, 0)  
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ʋ ʧʦʣʽ GF(32) Ŭi = xi-8, Ŭ-i = Ŭ8-i, Ŭ8 = Ŭ-8 = Ŭ0=1. 

ɿʥʘʡʜʝʤʦ ʪʚʽʨʥʠʡ ʤʥʦʛʦʯʣʝʥ g(x) ʪʨʽʡʢʦʚʦʛʦ (8, 3)-ʢʦʜʫ ɹʏʍ: 

g(x)=ʅʉʂ(M(1)(x), M(2)(x), M(3)(x), M(4)(x)) =  

ʅʉʂ (x2+x+2, x2+1, x2+x+2, x+1)=(x2+x+2)(x2+1)(x+1)= 

= x5+2x4+ x3+x2+2Ÿg0g1é g5=2 0 1 1 2 1. 

ʊʚʽʨʥʦʤʫ ʤʥʦʛʦʯʣʝʥʫ g(x) ʚʽʜʧʦʚʽʜʘʻ ʪʚʽʨʥʘ ʤʘʪʨʠʮʷ G(8,3): 

                 zzzzzzzz 76543210
                 

   
1     2     1     1     0     2     0     0

0     1     2     1     1     0     2     0

0     0     1     2     1     1     0     2

)3,8(
=G .  

 

ʅʘ ʦʩʥʦʚʽ ʪʚʽʨʥʦʾ ʤʘʪʨʠʮʽ G(s,u) ʢʦʜʫ ɹʏʍ ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʩʠʤʚʦʣʽʢʫ 

ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ ʟ ʤʦʞʣʠʚʽʩʪʶ ʢʦʨʝʢʮʽʾ ʦʜʥʦ- ʘʙʦ ʜʚʦʢʨʘʪʥʠʭ 

ʩʧʦʪʚʦʨʝʥʴ ʝʣʝʤʝʥʪʽʚ (ʧʦʤʠʣʦʢ) ʫ ʐʂ-ʟʥʘʢʘʭ. ɼʣʷ ʮʴʦʛʦ u-ʨʦʟʨʷʜʥʝ 



79 
 

ʽʥʬʦʨʤʘʮʽʡʥʝ q-ʢʦʚʝ ʩʣʦʚʦ ɺ=(b0, b1 é bu-1) ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʪʚʦʨʠʪʠ ʚ                     

s-ʨʦʟʨʷʜʥʝ ʩʣʦʚʦ Z=(z0, z1 é zs-1), ʷʢʝ ʻ ʚʝʢʪʦʨʦʤ (ʮʠʬʨʦʚʠʤ ʝʢʚʽʚʘʣʝʥʪʦʤ)   

ʐʂ-ʟʥʘʢʘ, ʪʦʙʪʦ ʩʣʦʚʦ ɺ ʟʘʢʦʜʫʚʘʪʠ (s, u)-ʢʦʜʦʤ ɹʏʍ, ʘ ʪʦʜʽ ʚʝʢʪʦʨʫ Z 

ʧʦʩʪʘʚʠʪʠ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʐʂ-ʟʥʘʢ. ʆʧʝʨʘʮʽʶ ʢʦʜʫʚʘʥʥʷ ʟʘʜʘʶʪʴ ʨʽʚʥʷʥʥʷʤ 

Z=BĿG(s, u) ʪʘ ʚʠʢʦʥʫʶʪʴ ʟʘ ʧʨʘʚʠʣʘʤʠ ʧʦʣʷ GF(q). 

ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ɺ=(b0 b1 b2), ʜʝ bʽ ⱦ {0, 1, 2}, ʪʦ Z=BĿG(8, 3), ʪʦʙʪʦ  

 

zzzbbb  710210
 

1  2  1  1  0  2  0  0

0  1  2  1  1  0  2  0

0  0  1  2  1  1  0  2

 2=Ö
 ,             (2. 10) 

ʟʚʽʜʢʠ ʚʠʧʣʠʚʘʻ, ʱʦ 

z0=2b0,    z1=2b1,    z2=b0+2b2,    z3=b0+b1, 

z4=2b0+b1+b2,   z5=b0+2b1+b2,   z6=b1+2b2, z7=b2 

(ʦʧʝʨʘʮʽʾ ʩʣʽʜ ʚʠʢʦʥʫʚʘʪʠ ʟʘ ʤʦʜʫʣʝʤ 3). 

ʅʝʭʘʡ ɺ=(1 0 2), ʪʦʜʽ Z=(2 0 2 1 1 0 1 2), ʘ ʚʽʜʧʦʚʽʜʥʠʡ ʐʂ-ʟʥʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩ. 2. 8ʛ. 

ɹʝʨʫʯʠ ʚʩʽ ʤʦʞʣʠʚʽ ʟʥʘʯʝʥʥʷ ʚʝʢʪʦʨʘ ɺ ï ʚʽʜ (0 0 0) ʜʦ (2 2 2) ʪʘ 

ʟʘʩʪʦʩʦʚʫʶʯʠ ʜʦ ʢʦʞʥʦʛʦ ʩʣʦʚʘ ʧʨʦʮʝʜʫʨʫ ʢʦʜʫʚʘʥʥʷ (2. 10) ʦʪʨʠʤʘʻʤʦ 33=27 

ʨʽʟʥʠʭ ʐʂ-ʟʥʘʢʽʚ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʩʠʤʚʦʣʽʢʫ Ý ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʪʨʠʢʦʣʽʨʥʦʛʦ 

ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ, ʚ ʷʢʦʤʫ ʚ ʤʝʞʘʭ ʢʦʞʥʦʛʦ ʐʂ-ʟʥʘʢʘ ʤʦʞʣʠʚʝ ʚʠʧʨʘʚʣʝʥʥʷ 

ʦʜʥʦ- ʘʙʦ ʜʚʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ (ʪʘʙʣ. 2. 6). 

 

ʈʠʩ. 2. 8.  ʉʪʚʦʨʝʥʥʷ ʪʨʠʢʦʣʽʨʥʦʛʦ ʐʂ-ʟʥʘʢʘ ʟ ʤʦʞʣʠʚʽʩʪʶ ʚʠʧʨʘʚʣʝʥʥʷ 

ʜʚʦʢʨʘʪʥʦʛʦ ʩʧʦʪʚʦʨʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʐʂ-ʟʥʘʢʘ; ʘ ï ʩʪʨʫʢʪʫʨʘ ʐʂ-ʟʥʘʢʘ;  

ʙ ï ʚʝʢʪʦʨ ʐʂ-ʟʥʘʢʘ; ʚ ï ʧʦʨʷʜʦʢ ʟʘʧʦʚʥʝʥʥʷ ʐʂ-ʟʥʘʢʘ; ʛ ï ʟʘʙʘʨʚʣʝʥʥʷ 

ʐʂ-ʟʥʘʢʘ 
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ʇʦʪʫʞʥʽʩʪʴ ʩʠʤʚʦʣʽʢʠ Ý ʩʪʘʥʦʚʠʪʴ 27 ʐʂ-ʟʥʘʢʽʚ (W=27); ʾʡ ʤʦʞʥʘ 

ʧʦʩʪʘʚʠʪʠ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʯʠʩʣʦʚʫ ʤʥʦʞʠʥʫ Ý={0, 1, 2, é, 26}. 

ʇʨʦʮʝʩ ʩʠʥʪʝʟʫ ʩʠʤʚʦʣʽʢʠ ʪʨʠʢʦʣʽʨʥʦʛʦ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʰʪʨʠʭʦʚʦʛʦ 

ʢʦʜʫ ʟ ʤʦʞʣʠʚʽʩʪʶ ʢʦʨʝʢʮʽʾ ʜʚʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ ʫ ʐʂ-ʟʥʘʢʘʭ ʤʦʞʥʘ ʦʧʠʩʘʪʠ 

ʪʘʢʠʤ ʧʩʝʚʜʦʢʦʜʦʤ: 

for B=000 to 222 do 

ớZớ=ớBớĿớG(8,3)ớ 

Z[1é8]:=(z0 z1é z7) 

Z[1é8]Ÿbarcode_pattern (B). 

ɸʣʬʘʚʽʪʥʦ-ʮʠʬʨʦʚʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ, ʷʢʘ ʧʽʜʣʷʛʘʻ ʧʦʜʘʥʥʶ ʫ 

ʰʪʨʠʭʢʦʜʦʚʦʤʫ ʚʠʛʣʷʜʽ, ʧʝʨʝʪʚʦʨʶʶʪʴ ʫ ʯʠʩʣʦʚʫ ʬʦʨʤʫ, ʝʣʝʤʝʥʪʘʤʠ ʷʢʦʾ  ̒

ʯʠʩʣʘ ʟ ʜʽʘʧʘʟʦʥʫ   0 ï 26 (ʟ ʤʥʦʞʠʥʠ Ý), ʘ ʧʦʪʽʤ ʢʦʞʥʦʤʫ ʯʠʩʣʫ ʩʪʘʚʣʷʪʴ ʫ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʐʂ-ʟʥʘʢ (ʪʘʙʣ. 2. 6). ɼʘʣʽ ʐʂ-ʟʥʘʢʠ ʥʘʥʦʩʷʪʴ ʥʘ ʥʦʩʽʡ, 

ʬʦʨʤʫʶʯʠ ʐʂ-ʧʦʟʥʘʯʢʫ. 

ʇʽʜ ʯʘʩ ʟʯʠʪʫʚʘʥʥʷ ʐʂ-ʧʦʟʥʘʯʢʠ ʧʦʩʣʽʜʦʚʥʦ ʚʠʜʽʣʷʶʪʴ ʐʂ-ʟʥʘʢʠ, 

ʢʦʞʥʦʤʫ ʟ ʷʢʠʭ ʩʪʘʚʣʷʪʴ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʮʠʬʨʦʚʠʡ ʝʢʚʽʚʘʣʝʥʪ ï s-ʨʦʟʨʷʜʥʠʡ 

ʚʝʢʪʦʨ )(' ''' 110 zzz s
Z

-
= 2 , ̫ ʢʠʡ ʜʝʢʦʜʫʶʪʴ ʟʘ ʧʨʘʚʠʣʘʤʠ (s, u)-ʢʦʜʫ ɹʏʍ ʟ dmin=5. 

ɼʝʢʦʜʫʚʘʥʥʷ ʟʜʽʡʩʥʶʶʪʴ ʥʘ ʦʩʥʦʚʽ ʧʝʨʝʚʽʨʥʦʾ ʤʘʪʨʠʮʽ q-ʢʦʚʦʛʦ ʢʦʜʫ 

ɹʏʍ, ʷʢʫ ʧʦʜʘʶʪʴ ʫ ʚʠʛʣʷʜʽ: 

 

a

a

a

a

=

4

3

2

),(

i

i

i

i

usH , ̔ = 0, 1, 2, é, s-1, 

ʜʝ Ŭ ̔ï ʝʣʝʤʝʥʪʠ ʧʦʣʷ GF(qm). 
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      ʊʘʙʣʠʮʷ 2. 6 

  ʉʠʤʚʦʣʽʢʘ ʪʨʠʢʦʣʽʨʥʦʛʦ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʚʠʧʨʘʚʣʝʥʥʷ ʦʜʥʦ- ʘʙʦ ʜʚʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ ʫ ʐʂ-ʟʥʘʢʘʭ ʥʘ ʦʩʥʦʚʽ 

ʪʨʽʡʢʦʚʦʛʦ (8, 3)-ʢʦʜʫ ɹʏʍ 

 

ʇʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ 

ʐʂ-ʟʥʘʢʘ 
ʐʂ-ʟʥʘʢ ɺʝʢʪʦʨ ʐʂ-ʟʥʘʢʘ 
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ɼʣʷ  ʪʨʽʡʢʦʚʦʛʦ (8, 3)-ʢʦʜʫ ɹʏʍ ʚʦʥʘ ʤʘʻ ʚʠʛʣʷʜ: 
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76543210

)3,8(
=H

 

 

ʋʟʷʚʰʠ ʜʦ ʫʚʘʛʠ, Ŭ0 = Ŭ8 = Ŭ16 = Ŭ24 ʪʘ ʧʽʜʩʪʘʚʠʚʰʠ ʟʘʤʽʩʪʴ Ŭʽ ʚʽʜʧʦʚʽʜʥʽ 

ʜʚʦʨʦʟʨʷʜʥʽ ʚʝʢʪʦʨ-ʩʪʦʚʧʮʽ (ʜʠʚ. ʚʝʢʪʦʨʥʝ ʧʦʜʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʧʦʣʷ ʚ ʪʘʙʣ. 2.5), 

ʦʪʨʠʤʘʻʤʦ  
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                 '''''''' 76543210
            zzzzzzzz  

2     1    2    1      2       1    2    1

0     0    0    0     0       0    0   0

0    1     1    2     0       2    2    1

2   2     1    0      1       1     2   0
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1    0    2    0     1       0     2   0

1    2    0    2     2       1     0    1

1     1    2    0     2      2      1   0

)3,8(
=H

. 

ɼʦʙʫʪʦʢ ʤʘʪʨʠʮʽ G(8,3) ʥʘ ʪʨʘʥʩʧʦʥʦʚʘʥʫ ʤʘʪʨʠʮʶ ʅ(8,3) ʜʦʨʽʚʥʶʻ ʥʫʣʶ (G(8,3) 

Ț ʅʪ(8,3)=0). 

ɼʝʢʦʜʫʚʘʥʥʷ ʧʨʠʡʥʷʪʦʛʦ ʚʝʢʪʦʨʘ Z' ʟʜʽʡʩʥʶʶʪʴ ʟʘ ʘʣʛʦʨʠʪʤʦʤ ʥʘ ʨʠʩ. 2. 9.  

ʉʠʥʜʨʦʤ ʧʦʤʠʣʢʠ S=S1S2S3S4 ʦʙʯʠʩʣʶʶʪʴ ʷʢ S=Z'Țʅʪ(8,3), ʦʧʝʨʘʮʽʾ ʚʠʢʦʥʫʶʪʴ 

ʟʘ ʤʦʜʫʣʝʤ 3: 
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ʗʢʱʦ S=0, ʪʦ ʚ ʩʣʦʚʽ Z' ʧʦʤʠʣʢʠ ʚʽʜʩʫʪʥʽ, ʽʥʘʢʰʝ (SÍ0) ï ʩʣʦʚʦ Z' ʤʽʩʪʠʪʴ 

ʦʜʥʫ ʘʙʦ ʜʚʽ ʧʦʤʠʣʢʠ (ʨʠʩ. 2. 9). 

ɼʘʣʽ ʬʦʨʤʫʶʪʴ ʤʘʪʨʠʮʶ 
SS

SS
M

32

21

 

 
=  ʪʘ ʦʙʯʠʩʣʶʶʪʴ ʾʾ ʜʝʪʝʨʤʽʥʘʥʪ detM. 

ʗʢʱʦ detM=0, ʪʦ ʚ ʩʣʦʚʽ Z' ï ʦʜʥʘ ʧʦʤʠʣʢʘ, ʽʥʘʢʰʝ (detMÍ0) ï ʜʚʽ ʧʦʤʠʣʢʠ. 
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ʈʠʩ. 2. 9.  ɹʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʫ ʢʦʨʝʢʮʽʾ ʦʜʥʦ- ʘʙʦ ʜʚʦʢʨʘʪʥʦʾ ʧʦʤʠʣʢʠ ʚ 

ʩʣʦʚʽ Z'=( z'0z'1é z'7) 
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ʈʦʟʛʣʷʥʝʤʦ ʚʠʧʘʜʦʢ ʢʦʣʠ detMÍ0. 

ɿʥʘʭʦʜʷʪʴ ʢʦʨʝʥʽ ʭ1, ʭ2 ʤʥʦʛʦʯʣʝʥʘ ʣʦʢʘʪʦʨʽʚ ʧʦʤʠʣʦʢ ů(x)=ů2x
2+ ů1x+1, ʜʝ 

ʢʦʝʬʽʮʽʝʥʪʠ ů2, ů1 ʚʠʟʥʘʯʘʶʪʴ ʷʢ 

S

S
M
-

--
=

4

31

1

2

s

s

.
 

ʃʦʢʘʪʦʨʘʤʠ ʍ1, ʍ2 ʧʦʤʠʣʦʢ ʻ ʚʝʣʠʯʠʥʠ: ʍ1= ʭ1
-1, ʍ2= ʭ2

-1. 

ʈʽʚʥʷʥʥʷ ů2x
2+ ů1x+1=0 ʨʦʟʚᾷʷʟʫʶʪʴ ʫ ʧʦʣʽ GF(32) ʟʘ ʧʨʦʮʝʜʫʨʦʶ ʏʝʥʷ [42], 

ʷʢʘ ʧʦʣʷʛʘʻ ʚ ʧʦʩʣʽʜʦʚʥʦʤʫ ʦʙʯʠʩʣʝʥʥʽ ů(Ŭj) ʜʣʷ j=0,1,é,7, ʽ ʧʝʨʝʚʽʨʮʽ 

ʦʪʨʠʤʫʚʘʥʠʭ ʟʥʘʯʝʥʴ ʥʘ ʥʫʣʴ. ɯʥʰʦʛʦ ʩʧʦʩʦʙʫ ʨʦʟʚᾷʷʟʫʚʘʥʥʷ ʨʽʚʥʷʥʴ ʫ 

ʩʢʽʥʯʝʥʥʠʭ ʧʦʣʷʭ ʥʝ ʽʩʥʫʻ.  

ʇʦʟʠʮʽʷʤ (ʨʦʟʨʷʜʘʤ) ʢʦʜʦʚʦʛʦ ʩʣʦʚʘ Z ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʪʝʧʝʥʽ ʧʨʠʤʽʪʠʚʥʦʛʦ 

ʝʣʝʤʝʥʪʘ Ŭ ʧʦʣʷ: 

 

        Ŭ-8  Ŭ-7  Ŭ-6  Ŭ-5  Ŭ-4  Ŭ-3  Ŭ-2 Ŭ-1   

        Ŭ0   Ŭ1  Ŭ2   Ŭ3   Ŭ4   Ŭ5   Ŭ6  Ŭ7   

     Z=( z0    z1   z2    z3   z4    z5   z6   z7). 

 

ʊʦʤʫ, ʷʢʱʦ ů(Ŭj)=0, ʪʦ ʣʦʢʘʪʦʨ ʍ ʧʦʤʠʣʢʠ ʜʦʨʽʚʥʶʻ Ŭ-j= Ŭ8-j, ʽ 

ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷʤ ʧʦʤʠʣʢʠ ʻ ʨʦʟʨʷʜ ʟ ʥʦʤʝʨʦʤ 8-j. 

ʈʽʚʥʷʥʥʷ ů2x
2+ ů1x+1=0 ʤʘʻ ʜʚʘ ʢʦʨʝʥʽ: ʭ1, ʭ2 ʪʘʢʽ, ʱʦ 

aaXxaaXx
jjjj 2211 8

2
1

2
8

1
1

1
    ,

------
====== . ʗʢʱʦ aXaX

jj 21

21
    ,

--
== , ʪʦ ʧʦʤʠʣʢʠ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʦʟʨʷʜʘʭ ''
21 88

   , zz jj --
ʧʨʠʡʥʷʪʦʛʦ ʩʣʦʚʘ Z' ʚʽʜʧʦʚʽʜʥʦ. 

ɼʘʣʽ ʦʙʯʠʩʣʶʶʪʴ ʚʝʣʠʯʠʥʠ Y1, Y2 ʧʦʤʠʣʦʢ  

  

  2

1

1

2
2

2
1

21

2

1  

S

S

XX

XX

Y

Y
Ö=

-

                                   (2. 11) 

 

ʪʘ ʚʠʢʦʥʫʶʪʴ ʢʦʨʝʢʮʽʶ ʧʦʤʠʣʢʦʚʠʭ ʨʦʟʨʷʜʽʚ ʫ ʩʣʦʚʽ Z': 

3.  mod)( 3,  mod)( 288188 '' 2211 YzzYzz jjjj -=-= ----  
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ʗʢʱʦ detM=0 (ʫ ʧʨʠʡʥʷʪʦʤʫ ʩʣʦʚʽ Z' ï ʦʜʥʘ ʧʦʤʠʣʢʘ), ʪʦ ʟʥʘʭʦʜʷʪʴ ʢʦʨʽʥʴ ʭ 

ʤʥʦʛʦʯʣʝʥʘ ůʭ+1, ʜʝ ů= -S2/S1. ʈʽʚʥʷʥʥʷ ůʭ+1=0 ʪʘʢʦʞ ʨʦʟʚᾷʷʟʫʶʪʴ ʟʘ 

ʧʨʦʮʝʜʫʨʦʶ ʏʝʥʷ. ʈʦʟʚᾷʷʟʢʦʤ ʻ ʭ=Ŭj ʪʘʢʠʡ, ʱʦ ʭ-1 ʻ ʣʦʢʘʪʦʨʦʤ ʧʦʤʠʣʢʠ            

(ʍ= ʭ-1=Ŭ-j= Ŭ8-j, ʘ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷʤ ʧʦʤʠʣʢʠ ʻ ʨʦʟʨʷʜ ʟ ʥʦʤʝʨʦʤ 8-j  (ʪʦʙʪʦ 

z'8-j). 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʢʦʨʝʢʮʽʾ ʜʚʦʢʨʘʪʥʦʾ ʧʦʤʠʣʢʠ ʫ ʟʯʠʪʘʥʦʤʫ ʐʂ-ʟʥʘʢʫ. 

ɺʚʘʞʘʪʠʤʝʤʦ, ʱʦ ʥʘ ʥʦʩʽʡ ʙʫʣʦ ʥʘʥʝʩʝʥʦ ʐʂ-ʟʥʘʢ, ʚʝʢʪʦʨ ʷʢʦʛʦ 

ʜʦʨʽʚʥʶʚʘʚ Z=(2 0 2 1 1 0 1 2). 

ʅʝʭʘʡ ʧʽʜ ʯʘʩ ʟʯʠʪʫʚʘʥʥʷ ʮʴʦʛʦ ʟʥʘʢʘ ʦʪʨʠʤʘʥʦ ʚʝʢʪʦʨ  

     '''''''' 76543210
            zzzzzzzz  

  Z'=( 1    0    2    2     1     0     1    2),  

 

ʷʢʠʡ ʤʽʩʪʠʪʴ ʜʚʽ ʧʦʤʠʣʢʠ (ʧʽʜʢʨʝʩʣʝʥʽ ʨʦʟʨʷʜʠ).   

ʆʙʯʠʩʣʠʤʦ ʢʦʤʧʦʥʝʥʪʠ S1, S2, S3, S4  ʩʠʥʜʨʦʤʫ S: 
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ʉʢʣʘʜʝʤʦ ʤʘʪʨʠʮʶ .
 67

72

32

21 

aa

aa
==

SS

SS
M  

ʆʙʯʠʩʣʠʤʦ ʚʠʟʥʘʯʥʠʢ ʤʘʪʨʠʮʽ ʄ: 

detM=Ŭ2Ŭ6- Ŭ7Ŭ7= Ŭ8-Ŭ14= Ŭ0-Ŭ6=(0,1)-(1,2)=(0,1)+(2,1)= =(2,2)= Ŭ3 Í0 (ʜʠʚ.  

ʪʘʙʣ. 2. 5).  

ʆʩʢʽʣʴʢʠ detMÍ0, ʪʦ ʚ ʩʣʦʚʽ Z' ʜʚʽ ʧʦʤʠʣʢʠ. 

ɿʥʘʡʜʝʤʦ ʢʦʝʬʽʮʽʻʥʪʠ ů2, ů1 ʤʥʦʛʦʯʣʝʥʘ ʣʦʢʘʪʦʨʽʚ ʧʦʤʠʣʦʢ                       

ů(ʭ)= ů2ʭ
2+  ů1ʭ +1: 
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ɼʣʷ ʮʴʦʛʦ ʩʧʦʯʘʪʢʫ ʦʙʯʠʩʣʠʤʦ ʄ-1: 
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ʆʩʢʽʣʴʢʠ ïŬ4=-(0, 2)=(0, 1)= Ŭ0,  ʘ Ŭ-1=Ŭ7, ʪʦ  

aa

aa
=-

70

03

1
 

M

.

 

ʊʦʜʽ, 
a

a
=

a

a
Ö

aa

aa
=

a-

a-
Ö

aa

aa
=

s

s

1

3

4

2

70

03

0

6

70

03

1

2

  

  

  

  
 

(ʦʩʢʽʣʴʢʠ ïŬ6= ï (1, 2)=(2, 1)= Ŭ2,  ʘ ïŬ0= -(0, 1)=(0, 2)=Ŭ4). 

ɼʘʣʽ ʨʦʟʚᾷʷʞʝʤʦ ʨʽʚʥʷʥʥʷ Ŭ3ʭ2+Ŭ1ʭ+1=0 ʚ ʧʦʣʽ GF(32). 

ɼʣʷ ʮʴʦʛʦ ʟʘʩʪʦʩʫʻʤʦ ʧʨʦʮʝʜʫʨʫ ʏʝʥʷ: 

 

ʭ=Ŭ0ŸŬ3(Ŭ0)2+Ŭ1(Ŭ0)+1=Ŭ3+Ŭ1+1=(2,2)+(1,0)+1=(0,0)=0, 

ʭ=Ŭ1ŸŬ3(Ŭ1)2+Ŭ1(Ŭ1)+1=Ŭ5+Ŭ2+1=(2,0)+(2,1)+1=(1,2)Í0,  

ʭ=Ŭ2ŸŬ3(Ŭ2)2+Ŭ1(Ŭ2)+1=Ŭ7+Ŭ3+1=(1,1)+(2,2)+1=(0,1)Í0,  

ʭ=Ŭ3ŸŬ3(Ŭ3)2+Ŭ1(Ŭ3)+1=Ŭ1+Ŭ4+1=(1,0)+(0,2)+1=(1,0)Í0, 

 ʭ=Ŭ4ŸŬ3(Ŭ4)2+Ŭ1(Ŭ4)+1=Ŭ3+Ŭ5+1=(2,2)+(2,0)+1=(1,0)Í0, 

ʭ=Ŭ5ŸŬ3(Ŭ5)2+Ŭ1(Ŭ5)+1=Ŭ5+Ŭ6+1=(2,0)+(1,2)+1=(0,0)=0, 

 ʭ=Ŭ6ŸŬ3(Ŭ6)2+Ŭ1(Ŭ6)+1=Ŭ7+Ŭ7+1=(1,1)+(1,1)+1=(2,0)Í0, 

ʭ=Ŭ7ŸŬ3(Ŭ7)2+Ŭ1(Ŭ7)+1=Ŭ1+Ŭ0+1=(1,0)+(0,1)+1=(1,2)Í0. 

 

ʗʢ ʙʘʯʠʤʦ, ʢʦʨʝʥʷʤʠ ʨʽʚʥʷʥʥʷ ʻ ʭ1=Ŭ
0 ʪʘ ʭ2=Ŭ

5. ʆʪʞʝ,

aaaa
080801

11
=====

--
ʭʍ , ʘ aaa

35851
22

====
---

ʭʍ . ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʦʤʠʣʢʠ 

ʤʘʶʪʴ ʤʽʩʮʷ ʚ ʨʦʟʨʷʜʘʭ '0z ʪʘ '3z  ʧʨʠʡʥʷʪʦʛʦ ʩʣʦʚʘ. 

ʆʙʯʠʩʣʠʤʦ ʚʝʣʠʯʠʥʠ ʧʦʤʠʣʦʢ ʥʘ ʦʩʥʦʚʽ (2. 11):  

 



87 
 

a

a

aa

aa
7

2
1

60

30

2

1

  

  
Ö=

-

Y

Y . 

ʉʧʦʯʘʪʢʫ ʟʥʘʡʜʝʤʦ ʦʙʝʨʥʝʥʫ ʤʘʪʨʠʮʶ: 
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ɸʣʝ Ŭ4=(0, 2)=2, Ŭ0=(0, 1)=1. 

ʊʦʤʫ Y1=2, Y2=1. 

ɺʠʧʨʘʚʠʤʦ ʧʦʤʠʣʢʠ: 

 
.13   mod12 3   mod'

23   mod213   mod'

233

100

=-=-=

=-=-=

 )()Yz(z

 )( )Yz(z
 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʘʚʠʣʴʥʠʤ ʚʝʢʪʦʨʦʤ ʟʯʠʪʘʥʦʛʦ ʐʂ-ʟʥʘʢʘ ʻ  

Z=(2 0 2 1 1 0 1 2); ʜʚʦʢʨʘʪʥʫ ʧʦʤʠʣʢʫ ʚʠʧʨʘʚʣʝʥʦ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʩʠʤʚʦʣʽʢ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʐʂ ʨʽʟʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʩʣʽʜ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʢʦʨʦʯʝʥʽ (ʥʝʧʦʚʥʽ) q-ʢʦʚʽ ʢʦʜʠ ɹʏʍ. ʉʢʦʨʦʯʝʥʠʤ ʥʘʟʠʚʘʶʪʴ 

ʢʦʜ, ʫʪʚʦʨʝʥʠʡ ʰʣʷʭʦʤ ʚʠʢʨʝʩʣʶʚʘʥʥʷ ʧʦʪʨʽʙʥʦʾ ʢʽʣʴʢʦʩʪʽ ʩʪʦʚʧʮʽʚ ʽ ʨʷʜʢʽʚ ʫ 

ʪʚʽʨʥʽʡ ʪʘ ʧʝʨʝʚʽʨʥʽʡ ʤʘʪʨʠʮʷʭ ʧʦʚʥʦʛʦ ʢʦʜʫ. 

ʇʦʙʫʜʦʚʫ ʩʢʦʨʦʯʝʥʠʭ ʢʦʜʽʚ ʨʦʟʛʣʷʥʝʤʦ ʥʘ ʧʨʠʢʣʘʜʽ ʧʦʚʥʦʛʦ ʪʨʽʡʢʦʚʦʛʦ   

(26, 17)-ʢʦʜʫ ɹʏʍ (ʜʠʚ. ʪʘʙʣ. 2. 4), ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʚʘ ʧʦʣʷ: GF(3) ï ʧʦʣʝ 

ʩʠʤʚʦʣʽʚ (ʨʠʩ. 2. 7) ʪʘ GF(33) ï ʧʦʣʝ ʣʦʢʘʪʦʨʽʚ (ʪʘʙʣ. 2. 7). ʇʦʣʝ ʣʦʢʘʪʦʨʽʚ 

ʧʦʙʫʜʦʚʘʥʦ ʥʘ ʦʩʥʦʚʽ ʥʝʟʚʽʜʥʦʛʦ ʤʥʦʛʦʯʣʝʥʘ ʩʪʝʧʝʥʷ ʪʨʠ p(x)=x3+2x+1. 

ʋ ʧʦʣʽ GF(33) Ŭʽ= Ŭ-̔26, Ŭ-ʽ= Ŭ26- ʽ, Ŭ26=Ŭ-26=Ŭ0=1. 

ʊʚʽʨʥʠʡ ʤʥʦʛʦʯʣʝʥ g(x) ʪʨʽʡʢʦʚʦʛʦ (26, 17)-ʢʦʜʫ ɹʏʍ ʚʠʟʥʘʯʘʶʪʴ ʪʘʢ: 

g(x)=ʅʉʂ(ʭ3+2ʭ+1,  ʭ3+ʭ2+ʭ+2,  ʭ3+2ʭ+1, ʭ3+ʭ2+2)=(ʭ3+2ʭ+1)(ʭ3+ʭ2+ʭ+2) 

(ʭ3+ʭ2+2)=ʭ9+2ʭ8+ʭ7+ʭ6+ʭ5+2ʭ4+2ʭ3+2ʭ2+ʭ+1Ÿ g0 g1 ég9= 1 1 2 2 2 1 1 1 2 1. 

ʁʦʤʫ ʚʽʜʧʦʚʽʜʘʻ ʪʚʽʨʥʘ ʤʘʪʨʠʮʷ G(26,17) ʧʦʚʥʦʛʦ ʢʦʜʫ. 
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ʗʢʱʦ ʚ G(26,17) ʚʠʢʨʝʩʣʠʪʠ, ʥʘʧʨʠʢʣʘʜ, 10 ʩʪʦʚʧʮʽʚ ʩʧʨʘʚʘ (z16 - z25) ʪʘ 10 

ʥʠʞʥʽʭ ʨʷʜʢʽʚ, ʘ ʚ ʧʝʨʝʚʽʨʥʽʡ ʤʘʪʨʠʮʽ ʅ(26,17) ï ʩʪʦʚʧʮʽ '' 2516 zz - , ʪʦ ʦʪʨʠʤʘʻʤʦ 

ʪʚʽʨʥʫ (G(16,7)) ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʧʝʨʝʚʽʨʥʫ (ʅ(16,7)) ʤʘʪʨʠʮʽ   (ʨʠʩ. 2. 10) 

ɺʠʢʨʝʩʣʶʶʯʠ ʚ G(26,17) ʧʦʩʣʽʜʦʚʥʦ ʩʪʦʚʧʮʽ ʪʘ ʥʠʞʥʽ ʨʷʜʢʠ, ʘ ʚ ʅ(26,17) ï 

ʚʽʜʧʦʚʽʜʥʽ ʧʨʘʚʽ ʩʪʦʚʧʮʽ, ʦʪʨʠʤʘʻʤʦ ʥʠʟʢʫ ʩʢʦʨʦʯʝʥʠʭ ʪʨʽʡʢʦʚʠʭ (q=3) ʢʦʜʽʚ 

ɹʏʍ: (17, 8)-; (16, 7)-; (15, 6)-; (14, 5)-; (13, 4)-, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʤʦʞʥʘ 

ʩʠʥʪʝʟʫʚʘʪʠ ʩʠʤʚʦʣʽʢʠ ʟʘʚʘʜʦʩʪʽʡʢʠʭ ʪʨʠʢʦʣʽʨʥʠʭ ʐʂ ʨʽʟʥʦʾ ʧʦʪʫʞʥʦʩʪʽ 

(ʪʘʙʣ. 2. 8). 

ɿʘ ʘʥʘʣʦʛʽʻʶ ʥʘ ʦʩʥʦʚʽ ʩʢʦʨʦʯʝʥʠʭ ʧᾷʷʪʽʨʢʦʚʠʭ (q=5) ʪʘ ʩʽʤʢʦʚʠʭ (q=7) ʢʦʜʽʚ 

ɹʏʍ ʤʦʞʥʘ ʩʠʥʪʝʟʫʚʘʪʠ ʩʠʤʚʦʣʽʢʠ ʟʘʚʘʜʦʩʪʽʡʢʠʭ ʧᾷʷʪʠ- ʪʘ ʩʝʤʠ-ʢʦʣʽʨʥʠʭ ʐʂ 

ʟ ʤʦʞʣʠʚʽʩʪʶ ʚʠʧʨʘʚʣʝʥʥʷ ʜʚʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ ʫ ʐʂ-ʟʥʘʢʘʭ. ʊʘʢ, ʟʘʟʥʘʯʝʥʽ 

ʚ ʪʘʙʣ. 2. 8 ʩʢʦʨʦʯʝʥʽ ʧᾷʷʪʽʨʢʦʚʽ ʢʦʜʠ, ʫʪʚʦʨʝʥʦ ʥʘ ʦʩʥʦʚʽ ʧʦʚʥʦʛʦ ʧᾷʷʪʽʨʢʦʚʦʛʦ 

(24, 16)-ʢʦʜʫ ɹʏʍ (ʜʠʚ. ʪʘʙʣ. 2. 4), ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʦʣʝ ʩʠʤʚʦʣʽʚ GF(5) ʪʘ 

ʧʦʣʝ ʣʦʢʘʪʦʨʽʚ GF(55), ʘ ʩʢʦʨʦʯʝʥʽ ʩʽʤʢʦʚʽ ʢʦʜʠ ï ʥʘ ʦʩʥʦʚʽ ʧʦʚʥʦʛʦ ʩʽʤʢʦʚʦʛʦ 

(48, 40)-ʢʦʜʫ ɹʏʍ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʦʣʝ ʩʠʤʚʦʣʽʚ GF(7) ʪʘ ʧʦʣʝ ʣʦʢʘʪʦʨʽʚ 

GF(72). 

ʊʘʢʘ ʥʠʟʢʘ ʢʦʜʽʚ ɹʏʍ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʙʫʜʫʚʘʪʠ ʩʽʤʝʡʩʪʚʘ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ 

ʟʘʚʘʜʦʩʪʽʡʢʠʭ ʐʂ ʟ ʩʠʤʚʦʣʽʢʘʤʠ ʨʽʟʥʦʾ ʧʦʪʫʞʥʦʩʪʽ. 

ʈʦʟʛʣʷʥʫʪʽ ʢʦʜʠ ɹʏʍ ʟ ʤʽʥʽʤʘʣʴʥʦ ʁ ʢʦʜʦʚʦʶ ʚʽʜʩʪʘʥʥʶ dmin=5 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʧʨʘʚʣʝʥʥʷ ʦʜʥʦ- ʪʘ/ʘʙʦ ʜʚʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ ʫ ʤʝʞʘʭ ʢʦʞʥʦʛʦ 

ʟʯʠʪʫʚʘʥʦʛʦ ʟ ʥʦʩʽʷ ʐʂ-ʟʥʘʢʘ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʐʂ. ɼʣʷ ʧʝʨʝʚʽʨʢʠ 

ʢʦʨʝʢʪʫʚʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʢʦʜʽʚ ɹʏʍ, ʟʦʢʨʝʤʘ ʡ ʟʜʘʪʥʦʩʪʽ ʜʦʜʘʪʢʦʚʦ 

ʚʠʷʚʣʷʪʠ ʙʘʛʘʪʦʢʨʘʪʥʽ ʧʦʤʠʣʢʠ ʚ ʐʂ-ʟʥʘʢʘʭ,  ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʥʠʡ 

ʧʨʦʜʫʢʪ ʥʘ ʤʦʚʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Java ʫ ʩʝʨʝʜʦʚʠʱʽ ʨʦʟʨʦʙʢʠ Intelij idea. 
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ʊʘʙʣʠʮʷ 2. 7 

 

ɽʣʝʤʝʥʪʠ ʧʦʣʷ GF(33) ʪʘ ʾʭ ʤʽʥʽʤʘʣʴʥʽ ʤʥʦʛʦʯʣʝʥʠ (ʬʨʘʛʤʝʥʪ) 

 

ʉʪʝʧʝʥʝʚʝ ʧʦʜʘʥʥʷ 

ʇʦʣʽʥʦʤʽʘʣʴʥʝ 

ʧʦʜʘʥʥʷ (ʫ 

ʚʠʛʣʷʜʽ 

ʤʥʦʛʦʯʣʝʥʘ ʚʽʜ 

Ŭ) 

ɺʝʢʪʦʨʥʝ 

ʧʦʜʘʥʥʷ 

ʏʠʩʣʦʚʝ 

ʧʦʜʘʥʥʷ 

(ʜʝʩʷʪʢʦʚ

ʝ ʯʠʩʣʦ) 

ʄʽʥʽʤʘ-

ʣʴʥʠʡ 

ʤʥʦʛʦʯʣʝʥ 

ʝʣʝʤʝʥʪʘ Ŭʽ  

ɿ ʥʝʚʽʜᾷʻʤ-

ʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ 

ʩʪʝʧʝʥʷ 

ʧʨʠʤʽʪʠʚʥʦʛʦ 

ʝʣʝʤʝʥʪʘ Ŭ 

ʧʦʣʷ 

ɿ ʚʽʜᾷʻʤʥʠʤ 

ʧʦʢʘʟʥʠʢʦʤ 

ʩʪʝʧʝʥʷ 

ʧʨʠʤʽʪʠʚʥʦʛʦ 

ʝʣʝʤʝʥʪʘ Ŭ 

ʧʦʣʷ 

 

Ŭ0 

Ŭ1 

Ŭ2 

Ŭ3 

Ŭ4 

Ŭ5 

. 

. 

. 

Ŭ25 

 

Ŭ-26 

Ŭ-25 

Ŭ-24 

Ŭ-23 

Ŭ-22 

Ŭ-21 

. 

. 

. 

Ŭ-1 

0 

1 

Ŭ 

Ŭ2 

Ŭ+2 

Ŭ2+2Ŭ 

2Ŭ2+Ŭ+2 

. 

. 

. 

2Ŭ2+1 

(0,0,0) 

(0,0,1) 

(0,1,0) 

(1,0,0) 

(0,1,2) 

(1,2,0) 

(2,1,2) 

. 

. 

. 

(2,0,1) 

0 

1 

3 

9 

5 

15 

23 

. 

. 

. 

19 

 

 

ʭ3+2ʭ+1 

ʭ3+ʭ2+ʭ+2 

ʭ3+2ʭ+1 

ʭ3+ʭ2+2 

ʭ3+ʭ2+ʭ+1 

. 

. 

. 

ʭ3+2ʭ2+1 

                                                                                           

ʊʘʙʣʠʮʷ 2. 8  

 

ʇʦʪʫʞʥʦʩʪʽ (W)  ʩʠʤʚʦʣʽʢ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ (q) ʟʘʚʘʜʦʩʪʽʡʢʠʭ ʐʂ ʥʘ ʦʩʥʦʚʽ 

ʩʢʦʨʦʯʝʥʠʭ (s,u)-ʢʦʜʽʚ ɹʏʍ 

 

q=3 q=5 q=7 

(s,u)- W (s,u)- W (s,u)- W 

(13,4)- 

(14,5)- 

(15,6)- 

(16,7)- 

(17,8)- 

81 

243 

729 

2187 

6561 

(10,2)- 

(11,3)- 

(12,4)- 

(13,5)- 

(14,6)- 

25 

125 

625 

3125 

15625 

(10,2)- 

(11,3)- 

(12,4)- 

(13,5)- 

 

49 

343 

2401 

16807 
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ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʢʦʤʧôʶʪʝʨʽ ʟ ʦʧʝʨʘʮʽʡʥʦʶ 

ʩʠʩʪʝʤʦʶ macOs BigSur, ʦʙôʻʤʦʤ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤôʷʪʽ 32 GB, ʧʨʦʮʝʩʦʨʦʤ 2.4 

GHz 8-Core Intel Core i9. 

ɼʘʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʩʪʘʪʠʩʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʢʦʨʝʢʪʫʚʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʢʦʜʽʚ ɹʏʍ ʚ ʫʤʦʚʘʭ ʚʠʥʠʢʥʝʥʥʷ ʙʘʛʘʪʦʢʨʘʪʥʠʭ 

ʫʰʢʦʜʞʝʥʴ ʝʣʝʤʝʥʪʽʚ ʐʂ-ʟʥʘʢʽʚ. ɼʦʩʣʽʜʞʫʚʘʣʠʩʴ ʚʩʽ ʤʦʞʣʠʚʽ ʚʠʧʘʜʢʠ 

ʚʠʥʠʢʥʝʥʥʷ ʚʽʜ ʦʜʥʽʻʾ ʜʦ ʩʝʤʠ ʧʦʤʠʣʦʢ ʫ ʐʂ-ʟʥʘʢʘʭ. ɼʣʷ ʢʦʞʥʦʛʦ ʚʠʧʘʜʢʫ 

ʬʽʢʩʫʚʘʣʘʩʴ ʦʜʥʘ ʟ ʪʨʴʦʭ ʤʦʞʣʠʚʠʭ ʧʦʜʽʡ: ʧʦʤʠʣʢʘ ʚʠʷʚʣʷʻʪʴʩʷ (ʜʣʷ ʦʜʥʦ- ʪʘ 

ʜʚʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ ʚʠʷʚʣʝʥʥʷ ʝʢʚʽʚʘʣʝʥʪʥʝ ʚʠʧʨʘʚʣʝʥʥʶ ï ʟʘ ʘʣʛʦʨʠʪʤʦʤ ʥʘ 

ʨʠʩ. 2. 9); ʩʠʥʜʨʦʤ                                            

ʧʦʤʠʣʢʠ ʜʦʨʽʚʥʶʻ ʥʫʣʶ; ʧʦʤʠʣʢʘ ʥʝ ʚʠʷʚʣʷʻʪʴʩʷ. ɻʝʥʝʨʫʚʘʣʠʩʴ ʥʝ ʣʠʰʝ ʚʩʽ 

ʤʦʞʣʠʚʽ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʚ ʩʣʦʚʘʭ ʡʤʦʚʽʨʥʠʭ ʧʦʤʠʣʦʢ, ʘʣʝ ʪʘʢʦʞ ʡ ʚʩʽ 

ʤʦʞʣʠʚʽ ʚʝʣʠʯʠʥʠ ʧʦʤʠʣʦʢ. 

ʆʪʨʠʤʘʥʦ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʜʘʪʥʽʩʪʴ ʤʥʦʛʦʟʥʘʯʥʠʭ 

ʢʦʜʽʚ ɹʏʍ ʚʠʷʚʣʷʪʠ ʪʘ ʚʠʧʨʘʚʣʷʪʠ ʙʘʛʘʪʦʢʨʘʪʥʽ ʧʦʤʠʣʢʠ. ɼʦʚʝʜʝʥʦ, ʱʦ ʚʩʽ 

ʦʜʥʦ- ʪʘ ʜʚʦʢʨʘʪʥʽ ʧʦʤʠʣʢʠ ʚ ʩʣʦʚʘʭ ʜʘʥʠʭ (ʚʝʢʪʦʨʘʭ ʐʂ-ʟʥʘʢʽʚ) 

ʚʠʧʨʘʚʣʷʶʪʴʩʷ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʧʦʚʥʽ ʢʦʜʠ ɹʏʍ, ʥʘʧʨʠʢʣʘʜ, ʪʨʽʡʢʦʚʠʡ (8, 3)-

ʢʦʜ ʘʙʦ ʧᾷʷʪʽʨʢʦʚʠʡ (24, 16)-ʢʦʜ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʷʚʣʝʥʥʷ ʤʝʥʰʦʾ ʢʽʣʴʢʦʩʪʽ 

ʙʘʛʘʪʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʢʦʨʦʯʝʥʠʤʠ ʢʦʜʘʤʠ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ 

ʪʠʤ, ʱʦ ʩʢʦʨʦʯʝʥʽ ʢʦʜʠ ʤʘʶʪʴ ʙʽʣʴʰʫ ʥʘʜʣʠʰʢʦʚʽʩʪʴ.  

ɿʘ ʘʥʘʣʦʛʽʻʶ ʤʦʞʥʘ ʩʠʥʪʝʟʫʚʘʪʠ ʩʠʤʚʦʣʽʢʠ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʐʂ-ʟʥʘʢʽʚ 

ʢʦʣʠ q - ʢʽʣʴʢʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʢʦʣʴʦʨʽʚ ʜʣʷ ʟʘʙʘʨʚʣʝʥʥʷ ʟʥʘʢʽʚ, ʻ 

ʩʪʝʧʝʥʝʤ ʧʨʦʩʪʦʛʦ ʯʠʩʣʘ, ʪʦʙʪʦ, ʢʦʣʠ q = pm, ʜʝ p Ó 2, m Ó 2, ʟʦʢʨʝʤʘ 

ʯʦʪʠʨʠʢʦʣʽʨʥʠʭ ʪʘ ʚʦʩʴʤʠʢʦʣʽʨʥʠʭ ʐʂ-ʟʥʘʢʽʚ.  

ʋ ɼʦʜʘʪʢʫ ɽ  ʫ 4-ʭ ʪʘʙʣʠʮʷʭ ʥʘʚʝʜʝʥʦ ʧʦʢʘʟʥʠʢʠ ʚʠʷʚʣʝʥʥʷ 

ʙʘʛʘʪʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ 24-ʤʘ ʤʥʦʛʦʟʥʘʯʥʠʤʠ  ʢʦʜʘʤʠ ɹʏʍ. 
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ʈʠʩ. 2. 10. ʊʚʽʨʥʘ (G) ʪʘ ʧʝʨʝʚʽʨʥʘ (H) ʤʘʪʨʠʮʽ ʪʨʽʡʢʦʚʦʛʦ ʩʢʦʨʦʯʝʥʦʛʦ  

(16,7)-ʢʦʜʫ ɹʏʍ 

 

ʅʘ ʦʩʥʦʚʽ ʢʦʞʥʦʾ ʟ ʮʠʭ ʪʘʙʣʠʮʴ ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʩʽʤʝʡʩʪʚʦ ʰʪʨʠʭʦʚʠʭ 

ʢʦʜʽʚ (4 ʩʽʤʝʡʩʪʚʘ) ʚʽʜʧʦʚʽʜʥʦʾ ʢʦʣʽʨʥʦʩʪʽ (q=3, 4, 5, 7), ʩʠʤʚʦʣʽʢʠ ʷʢʠʭ ʤʘʶʪʴ 

ʚʣʘʩʪʠʚʽʩʪʴ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ï ʦʢʨʽʤ ʚʠʧʨʘʚʣʝʥʥʷ ʜʚʦʢʨʘʪʥʠʭ ʧʦʤʠʣʢʠ ʚ ʤʝʞʘʭ 

ʢʦʞʥʦʛʦ ʐʂ-ʟʥʘʢʘ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʠʷʚʣʝʥʥʷ ʟʥʘʯʥʦʛʦ ʚʽʜʩʦʪʢʘ ʧʦʤʠʣʦʢ 

ʙʽʣʴʰʦʾ ʢʨʘʪʥʦʩʪʽ (3 ï 6 ʧʦʤʠʣʦʢ): ʪʨʠʢʦʣʽʨʥʠʤʠ ʐʂ-ʟʥʘʢʘʤʠ ï (29,5 ï 94,1)%, 

ʯʦʪʠʨʠʢʦʣʽʨʥʠʤʠ ʐʂ-ʟʥʘʢʘʤʠ ï (70,4 ï 96,6)%, ʧôʷʪʠʢʦʣʽʨʥʠʤʠ ʐʂ-ʟʥʘʢʘʤʠ 

ï (88,5 ï 96,0)%, ʩʝʤʠʢʦʣʽʨʥʠʤʠ  ï (97,9 ï 99,0)%. 
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ʗʢ ʫʞʝ ʟʘʟʥʘʯʘʣʦʩʴ, ʩʘʤʝ ʚʣʘʩʪʠʚʽʩʪʴ ʚʠʷʚʣʷʪʠ ʙʘʛʘʪʦʢʨʘʪʥʽ ʧʦʤʠʣʢʠ ʻ 

ʚʠʟʥʘʯʘʣʴʥʦʶ ʥʘ ʥʠʞʥʴʦʤʫ ʨʽʚʥʽ (ʨʽʚʥʽ ʐʂ-ʟʥʘʢʽʚ) ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʐʂ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʯʝʨʝʟ ʮʝʡ ʧʘʨʘʤʝʪʨ 

(ʚʠʷʚʣʝʥʥʷ ʙʘʛʘʪʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ) ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʚ'ʷʟʦʢ ʟ ʚʝʨʭʥʽʤ ʨʽʚʥʝʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ (ʨʽʚʝʥʴ ʫʩʽʻʾ ʐʂ-ʧʦʟʥʘʯʢʠ) ʥʘ ʦʩʥʦʚʽ 

ʢʦʨʝʢʪʫʚʘʣʴʥʦʛʦ ʢʦʜʫ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ.  

 

2. 4. ʄʝʪʦʜ ʩʠʥʪʝʟʫ ʩʠʤʚʦʣʽʢ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʟʘʚʘʜʦʩʪʽʡʢʠʭ 

ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ 

 

ɼʣʷ ʩʠʥʪʝʟʫ ʩʠʤʚʦʣʽʢʠ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ ʟʘʜʘʶʪʴ ʪʨʠ 

ʧʘʨʘʤʝʪʨʠ: 1) ʢʦʣʽʨʥʽʩʪʴ ʢʦʜʫ (q) ï ʢʽʣʴʢʽʩʪʴ ʢʦʣʴʦʨʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʣʷ ʟʘʙʘʨʚʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ (ʯʘʨʫʥʦʢ) ʐʂ-ʟʥʘʢʽʚ;          2) ʧʦʪʨʽʙʥʘ (ʙʘʞʘʥʘ) 

ʧʦʪʫʞʥʽʩʪʴ ʩʠʤʚʦʣʽʢʠ (Ɂɋ) ï ʢʽʣʴʢʽʩʪʴ ʐʂ-ʟʥʘʢʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʥʘ ʥʦʩʽʾ, ʪʘ ʩʣʫʞʙʦʚʠʭ ʮʽʣʝʡ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʫ ʩʢʘʥʫʚʘʥʥʷ; 3) ʢʦʨʝʢʪʫʚʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʐʂ-ʟʥʘʢʽʚ (ɝ) ï 

ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʚʠʧʨʘʚʣʷʪʠ ʚ ʤʝʞʘʭ ʢʦʞʥʦʛʦ ʐʂ-ʟʥʘʢʘ ʧʨʠ 

ʟʯʠʪʫʚʘʥʥʽ (ɝ= 1 ï ʫ ʚʠʧʘʜʢʫ ʤʝʥʰ ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʐʂ-ʧʦʟʥʘʯʦʢ; ɝ= 2 ï ʫ ʚʠʧʘʜʢʫ ʙʽʣʴʰ ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ). 

ʄʘʶʯʠ ʚʠʭʽʜʥʫ ʪʨʽʘʜʫ ʧʘʨʘʤʝʪʨʽʚ < q, Ɂɋ, ɝ >  ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʤʥʦʞʠʥʠ ʟʘʚʘʜʦʩʪʽʡʢʠʭ ʐʂ-ʟʥʘʢʽʚ ʚʠʢʦʥʘʻʤʦ ʥʘʩʪʫʧʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ. 

1. ɺʠʙʽʨ ʢʦʨʝʢʪʫʚʘʣʴʥʦʛʦ ʢʦʜʫ ʜʣʷ ʩʠʥʪʝʟʫ ʩʠʤʚʦʣʽʢʠ. 

ʗʢʱʦ ɝ = 1, ʪʦ ʩʠʤʚʦʣʽʢʫ ʩʣʽʜ ʩʠʥʪʝʟʫʚʘʪʠ ʥʘ ʦʩʥʦʚʽ  q-ʢʦʚʦʛʦ ʢʦʜʫ 

ʍʝʤʽʥʛʘ; ʷʢʱʦ  ɝ = 2, ʪʦ ʜʣʷ ʩʠʥʪʝʟʫ ʩʠʤʚʦʣʽʢʠ ʩʣʽʜ ʦʙʨʘʪʠ  q-ʢʦʚʠʡ ʢʦʜ 

ɹʏʍ. 

2. ɺʠʙʽʨ ʧʘʨʘʤʝʪʨʽʚ (s, u) ʢʦʨʝʢʪʫʚʘʣʴʥʦʛʦ ʢʦʜʫ. 

ɿʥʘʶʯʠ ɝ, ʘ ʪʘʢʦʞ q ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʪʘʙʣʠʮʽ (ʪʘʙʣ. 2. 9 ï ʷʢʱʦ  ɝ = 1, ʘʙʦ ʚ 

ʪʘʙʣ. 2. 10 ï ʷʢʱʦ  ɝ = 2) ʟʥʘʭʦʜʠʤʦ ʚ ʩʪʦʚʧʮʽ q  ʟʥʘʯʝʥʥʷ W  (ʤʘʢʩʠʤʘʣʴʥʘ  

ʧʦʪʫʞʥʽʩʪʴ ʩʠʤʚʦʣʽʢʠ) ʙʣʠʟʴʢʝ ʜʦ Ɂɋ , ʘʣʝ ʪʘʢʝ, ʱʦ        W > Ɂɋ. ʃʽʚʦʨʫʯ ʚʽʜ 

ʟʥʘʡʜʝʥʦʛʦ W  ʬʽʢʩʫʻʤʦ ʧʘʨʫ (s, u),  ï ʮʝ ʧʘʨʘʤʝʪʨʠ ʢʦʨʝʢʪʫʚʘʣʴʥʦʛʦ ʢʦʜʫ. 
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3. ɻʝʥʝʨʫʚʘʥʥʷ ʚʝʢʪʦʨʽʚ ʐʂ-ʟʥʘʢʽʚ. 

ɹʝʨʫʯʠ ʚʩʽ ʤʦʞʣʠʚʽ u-ʨʦʟʨʷʜʥʽ  q-ʢʦʚʽ ʩʣʦʚʘ ï ʚʽʜ 0 0é0 ʜʦ                               

q  - 1   q - 1é q - 1, ʪʘ ʟʘʩʪʦʩʫʚʘʚʰʠ ʜʦ ʢʦʞʥʦʛʦ ʟ ʥʠʭ ʧʨʦʮʝʜʫʨʫ ʢʦʜʫʚʘʥʥʷ 

ʚʽʜʧʦʚʽʜʥʠʤ (s, u)-ʢʦʜʦʤ (ʍʝʤʽʥʛʘ ʘʙʦ ɹʏʍ) ʦʪʨʠʤʘʻʤʦ   qu =W  s-ʨʦʟʨʷʜʥʠʭ 

ʩʣʽʚ, ʷʢʽ ʻ ʚʝʢʪʦʨʘʤʠ ʐʂ-ʟʥʘʢʽʚ. 

 

ʊʘʙʣʠʮʷ 2. 9 

 

ʄʘʢʩʠʤʘʣʴʥʽ ʧʦʪʫʞʥʦʩʪʽ ʩʠʤʚʦʣʽʢ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ (q) ʟʘʚʘʜʦʩʪʽʡʢʠʭ ʐʂ 

ʥʘ ʦʩʥʦʚʽ (s, u)-ʢʦʜʽʚ ʍʝʤʽʥʛʘ (ɝ = 1)  

 

q = 3  q = 4 q = 5 q = 7 

(s, u) W (s, u) W (s, u) W (s, u) W 

(7,4)- 81 (6,3)- 64 (4,2)- 25 (4,2)- 49 

(8,5)- 243 (7,4)- 256 (5,3)- 125 (5,3)- 343 

(9,6)- 729 (8,5)- 1024 (6,4)- 625 (6,4)- 2401 

(10,7)- 2187 (9,6)- 4096 (8,5)- 3125 (7,5)- 16807 

(11,8)- 6561 (10,7)- 16384 (9,6)- 15625    -     - 

 

4. ʌʦʨʤʫʚʘʥʥʷ ʤʘʩʠʚʫ ʥʝʥʫʣʴʦʚʠʭ ʚʝʢʪʦʨʽʚ. 

ɺʽʜʢʠʜʘʻʤʦ ʥʫʣʴʦʚʠʡ ʚʝʢʪʦʨ (ʦʩʢʽʣʴʢʠ ʚʩʽ ʝʣʝʤʝʥʪʠ ʚʽʜʧʦʚʽʜʥʦʛʦ       

ʐʂ-ʟʥʘʢʘ ʙʫʜʫʪʴ ʟʘʙʘʨʚʣʝʥʽ ʦʜʥʘʢʦʚʠʤ ʢʦʣʴʦʨʦʤ, ʱʦ ʻ ʥʝʧʨʠʡʥʷʪʥʠʤ ʜʣʷ 

ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ï ʮʝ ʦʜʥʦʢʦʣʽʨʥʘ çʧʣʷʤʘè), ʟʘʣʠʰʘʶʯʠ                

W - 1 ʥʝʥʫʣʴʦʚʠʭ ʚʝʢʪʦʨʽʚ. 
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ʊʘʙʣʠʮʷ 2. 10 

 

ʄʘʢʩʠʤʘʣʴʥʽ ʧʦʪʫʞʥʦʩʪʽ ʩʠʤʚʦʣʽʢ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ (q) ʟʘʚʘʜʦʩʪʽʡʢʠʭ ʐʂ 

ʥʘ ʦʩʥʦʚʽ (s, u)-ʢʦʜʽʚ ɹʏʍ (ɝ = 2)  

 

q = 3  q = 4 q = 5 q = 7 

(s, u) W (s, u) W (s, u) W (s, u) W 

(13,4)- 81 (9,3)- 64 (10,2)- 25 (10,2)- 49 

(14,5)- 243 (10,4)- 256 (11,3)- 125 (11,3)- 343 

(15,6)- 729 (11,5)- 1024 (12,4)- 625 (12,4)- 2401 

(16,7)- 2187 (12,6)- 4096 (13,5)- 3125 (13,5)- 16807 

(17,8)- 6561 (13,7)- 16384 (14,6)- 15625   

 

5. ʇʨʦʨʽʜʞʫʚʘʥʥʷ ʤʘʩʠʚʫ ʥʝʥʫʣʴʦʚʠʭ ʚʝʢʪʦʨʽʚ (ʥʘʢʣʘʜʘʥʥʷ ʤʘʩʢʠ ʥʘ           

ʐʂ-ʟʥʘʢʠ). 

ɿ ʤʝʪʦʶ ʥʝʜʦʧʫʱʝʥʥʷ ʚʠʧʘʜʢʦʚʦʛʦ ʫʪʚʦʨʝʥʥʷ ʥʘ ʐʂ-ʧʦʟʥʘʯʮʽ ʚʝʣʠʢʦʾ 

ʛʨʫʧʠ ʩʫʩʽʜʥʽʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʤʘʶʪʴ ʦʜʥʘʢʦʚʝ ʟʘʙʘʨʚʣʝʥʥʷ (çʧʣʷʤʠè),  ʥʘ 

ʢʦʣʽʨʥʫ ʩʪʨʫʢʪʫʨʫ ʐʂ-ʟʥʘʢʽʚ ʤʦʞʫʪʴ ʥʘʢʣʘʜʘʪʠʩʷ ʦʙʤʝʞʫʚʘʣʴʥʽ ʫʤʦʚʠ ï 

ʚʩʽ ʝʣʝʤʝʥʪʠ ʨʷʜʢʘ ʪʘ ʚʩʽ ʝʣʝʤʝʥʪʠ ʩʪʦʚʧʮʷ ʥʝ ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʜʥʘʢʦʚʦʛʦ 

ʢʦʣʴʦʨʫ. ɸʙʦ ʽʥʰʽ ï ʙʽʣʴʰ ʩʪʨʦʛʽ ʫʤʦʚʠ. ʊʘʢʘ ʧʨʦʮʝʜʫʨʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ 

ʩʧʨʦʱʝʥʥʷ ʟʯʠʪʫʚʘʥʥʷ ʐʂ-ʧʦʟʥʘʯʢʠ ʩʢʘʥʫʚʘʣʴʥʠʤ ʧʨʠʩʪʨʦʻʤ 

(ʧʦʣʽʧʰʫʻʪʴʩʷ ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʧʨʦʮʝʩʫ ʨʦʟʨʽʟʥʝʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ). 

ʅʝʭʘʡ ʧʽʩʣʷ ʧʨʦʨʽʜʞʫʚʘʥʥʷ ʟʘʣʠʰʠʣʦʩʴ  Ɂɋ  ʚʝʢʪʦʨʽʚ.   

6. ʌʦʨʤʫʚʘʥʥʷ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʥʘʙʦʨʫ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʐʂ-ʟʥʘʢʽʚ 

(ʩʠʤʚʦʣʽʢʠ). 
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ʂʦʞʥʦʤʫ ʟ   ʚʝʢʪʦʨʽʚ ʩʪʘʚʣʷʪʴ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʐʂ-ʟʥʘʢ ï ʛʝʦʤʝʪʨʠʯʥʝ 

ʟʦʙʨʘʞʝʥʥʷ, ʝʣʝʤʝʥʪʠ ʷʢʦʛʦ ʟʘʙʘʨʚʣʝʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʥʘʯʝʥʴ ʢʦʤʧʦʥʝʥʪ 

ʚʝʢʪʦʨʘ (ʮʠʬʨʦʚʦʛʦ ʝʢʚʽʚʘʣʝʥʪʘ ʐʂ-ʟʥʘʢʘ). 

ʆʪʨʠʤʘʥʽ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ ʐʂ-ʟʥʘʢʠ ʻ ʟʘʚʘʜʦʩʪʽʡʢʠʤʠ, ʦʩʢʽʣʴʢʠ 

ʚʽʜʧʦʚʽʜʥʠʡ ʚʝʢʪʦʨ ʐʂ-ʟʥʘʢʘ (ʮʠʬʨʦʚʠʡ ʝʢʚʽʚʘʣʝʥʪ) ʻ ʢʦʜʦʚʠʤ ʩʣʦʚʦʤ 

ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ q -ʢʦʚʦʛʦ (s, u)-ʢʦʜʫ (ʍʝʤʽʥʛʘ ʘʙʦ ɹʏʍ). 

ʈʘʟʦʤ ʚʦʥʠ ʫʪʚʦʨʶʶʪʴ ʩʠʤʚʦʣʽʢʫ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ 

ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ. 

ʅʝʭʘʡ ʥʝʦʙʭʽʜʥʦ ʥʘ ʦʩʥʦʚʽ ʚʠʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ < q, Ɂɋ, ɝ >  = <4, 45, 2> 

ʩʠʥʪʝʟʫʚʘʪʠ ʩʠʤʚʦʣʽʢʫ ʯʦʪʠʨʠʢʦʣʽʨʥʦʛʦ (q = 4) ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʰʪʨʠʭʦʚʦʛʦ 

ʢʦʜʫ ʟ ʢʽʣʴʢʽʩʪʶ ʐʂ-ʟʥʘʢʽʚ ʥʝ ʤʝʥʰʦʶ ʥʽʞ  45 (Ɂɋ Ó 45), ʫ ʷʢʠʭ ʧʨʠ ʟʯʠʪʫʚʘʥʥʽ 

ʟ ʥʦʩʽʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʠʧʨʘʚʣʝʥʥʷ ʜʚʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ (ɝ = 2) ʫ ʤʝʞʘʭ 

ʢʦʞʥʦʛʦ ʐʂ-ʟʥʘʢʘ, ʟʘ ʫʤʦʚʠ, ʱʦ ʚ ʐʂ-ʟʥʘʢʘʭ ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ ʦʜʥʦʢʦʣʽʨʥʦʩʪʽ 

ʨʷʜʢʽʚ ʪʘ ʩʪʦʚʧʮʽʚ. 

 ɼʣʷ ʧʦʙʫʜʦʚʠ ʩʠʤʚʦʣʽʢʠ ʽʟ ʟʘʜʘʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʪʘ ʦʙʤʝʞʫʚʘʣʴʥʦʾ 

ʫʤʦʚʠ ʱʦʜʦ ʢʦʣʽʨʥʦʾ ʩʪʨʫʢʪʫʨʠ ʐʂ-ʟʥʘʢʽʚ ʚʠʢʦʥʘʻʤʦ ʥʘʩʪʫʧʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʜʽʡ. 

1. ʆʩʢʽʣʴʢʠ ɝ = 2, ʩʠʥʪʝʟ ʩʠʤʚʦʣʽʢʠ ʚʠʢʦʥʫʚʘʪʠʤʝʤʦ ʥʘ ʦʩʥʦʚʽ ʯʝʪʚʽʨʢʦʚʦʛʦ   

(q = 4) ʢʦʜʫ ɹʏʍ. 

2. ɺʠʟʥʘʯʠʤʦ ʧʘʨʘʤʝʪʨʠ (s, u) ʯʝʪʚʽʨʢʦʚʦʛʦ ʢʦʜʫ ɹʏʍ ʟʘ ʫʤʦʚʠ, ʱʦ                     

Ɂɋ Ó 45. 

ɼʣʷ ʮʴʦʛʦ ʚ ʪʘʙʣ. 2. 10 ʫ ʩʪʦʚʧʮʽ q = 4 ʟʥʘʭʦʜʠʤʦ ʥʘʡʙʣʠʞʯʝ ʜʦ Ɂɋ = 45 

ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ  W = 64 ï ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʘ ʧʦʪʫʞʥʽʩʪʴ ʩʠʤʚʦʣʽʢʠ. 

ɿʥʘʯʝʥʥʶ W = 64 ʫ ʪʘʙʣ. 2. 10 ʚʽʜʧʦʚʽʜʘʻ ʯʝʪʚʽʨʢʦʚʠʡ (9, 3)-ʢʦʜ ɹʏʍ. ʆʪʞʝ,   

s = 9,  u = 3. 

3. ɿʛʝʥʝʨʫʻʤʦ ʚʝʢʪʦʨʠ ʐʂ-ʟʥʘʢʽʚ. ɺʽʟʴʤʝʤʦ ʚʩʽ ʤʦʞʣʠʚʽ 3-ʨʦʟʨʷʜʥʽ (u = 3)  

ʯʝʪʚʽʨʢʦʚʽ ʩʣʦʚʘ ï ʚʽʜ 0 0 0 ʜʦ 3 3 3, ʪʘ ʟʘʩʪʦʩʫʻʤʦ ʜʦ ʢʦʞʥʦʛʦ ʟ ʥʠʭ 

ʧʨʦʮʝʜʫʨʫ ʢʦʜʫʚʘʥʥʷ ʯʝʪʚʽʨʢʦʚʠʤ (9, 3)-ʢʦʜʦʤ ɹʏʍ. ʈʝʟʫʣʴʪʘʪʦʤ 

ʢʦʜʫʚʘʥʥʷ ʻ ʤʘʩʠʚ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 64-ʭ 9-ʨʦʟʨʷʜʥʠʭ ʢʦʜʦʚʠʭ ʩʣʽʚ ʢʦʜʫ 
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ɹʏʍ, ʥʘʚʝʜʝʥʠʭ ʫ ɼʦʜʘʪʢʫ ɭ. ʂʦʞʥʝ 9-ʨʦʟʨʷʜʥʝ ʩʣʦʚʦ ʮʴʦʛʦ ʤʘʩʠʚʫ ʻ 

ʚʝʢʪʦʨʦʤ ʚʽʜʧʦʚʽʜʥʦʛʦ ʐʂ-ʟʥʘʢʘ. ʅʘ ʦʩʥʦʚʽ ʢʦʞʥʦʛʦ 9-ʨʦʟʨʷʜʥʦʛʦ ʚʝʢʪʦʨʘ 

ʙʫʜʫʻʤʦ ʐʂ-ʟʥʘʢ ʨʦʟʤʽʨʥʦʩʪʽ 3ʭ3.  ʄʦʞʣʠʚʽ ʯʦʪʠʨʠ ʢʦʣʴʦʨʠ ʧʦʟʥʘʯʠʤʦ 

ʮʠʬʨʘʤʠ: 0, 1, 2, 3. 

4. ʉʬʦʨʤʫʻʤʦ ʤʘʩʠʚ ʥʝʥʫʣʴʦʚʠʭ ʚʝʢʪʦʨʽʚ. ɼʣʷ ʮʴʦʛʦ ʚʽʜʢʠʥʝʤʦ ʥʫʣʴʦʚʠʡ 

ʚʝʢʪʦʨ 000000000 (ʫ ɼʦʜʘʪʢʫ ɭ ʮʝ ʧʦʟʥʘʯʝʥʦ ʷʢ ñXXò). ʂʽʣʴʢʽʩʪʴ 

ʥʝʥʫʣʴʦʚʠʭ ʚʝʢʪʦʨʽʚ ʩʪʘʥʦʚʠʪʴ 63. 

5. ɺʠʢʦʥʘʻʤʦ ʧʨʦʮʝʜʫʨʫ ʧʨʦʨʽʜʞʫʚʘʥʥʷ ʤʘʩʠʚʫ ʥʝʥʫʣʴʦʚʠʭ ʚʝʢʪʦʨʽʚ ʪʘʢ, ʱʦʙ 

ʨʷʜʢʠ ʪʘ ʩʪʦʚʧʮʽ ʐʂ-ʟʥʘʢʽʚ ʥʝ ʤʽʩʪʠʣʠ ʦʜʥʘʢʦʚʠʭ ʮʠʬʨ. ʊʘʢʠʭ ʚʠʧʘʜʢʽʚ ï 

18, ʚʦʥʠ ʧʦʟʥʘʯʝʥʽ ʩʠʤʚʦʣʦʤ ñXò ʩʧʨʘʚʘ ʚʽʜ ʟʦʙʨʘʞʝʥʥʷ ʐʂ-ʟʥʘʢʘ (ʜʠʚ. 

ɼʦʜʘʪʦʢ ɭ ). 

ʆʪʞʝ,  ʧʽʩʣʷ ʧʨʦʨʽʜʞʫʚʘʥʥʷ ʟʘʣʠʰʠʣʦʩʴ Ɂɋ = 64 - 1 - 18 = 45 ʚʝʢʪʦʨʽʚ. 

6. ʉʬʦʨʤʫʻʤʦ ʤʥʦʞʠʥʫ ʯʦʪʠʨʠʢʦʣʽʨʥʠʭ ʟʘʚʘʜʦʩʪʽʡʢʠʭ ʐʂ-ʟʥʘʢʽʚ, ʢʽʣʴʢʽʩʪʴ 

ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ 45 (ɼʦʜʘʪʦʢ ɾ). ɺʦʥʠ ʫʪʚʦʨʶʶʪʴ ʩʠʤʚʦʣʽʢʫ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ 

ʯʦʪʠʨʠʢʦʣʽʨʥʦʛʦ ʐʂ. ʐʂ-ʟʥʘʢʠ ʩʠʤʚʦʣʽʢʠ ʟʘʥʫʤʝʨʫʻʤʦ ʚʽʜ 0 ʜʦ 44 (ʜʠʚ. 

ɼʦʜʘʪʦʢ ɾ ). 

ʈʦʟʛʣʷʥʝʤʦ ʽʥʰʠʡ ʧʨʠʢʣʘʜ. 

ʅʝʭʘʡ ʥʝʦʙʭʽʜʥʦ ʩʠʥʪʝʟʫʚʘʪʠ ʩʠʤʚʦʣʽʢʫ ʧô̫ ʪʠʢʦʣʽʨʥʦʛʦ (q = 5) 

ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ ʟ ʢʽʣʴʢʽʩʪʶ ʐʂ-ʟʥʘʢʽʚ ʥʝ ʤʝʥʰʦʶ ʥʽʞ 60, ʫ 

ʷʢʠʭ ʙʠ ʟʘʙʝʟʧʝʯʫʚʘʣʦʩʴ ʚʠʧʨʘʚʣʝʥʥʷ ʦʜʥʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ ʧʽʜ ʯʘʩ 

ʟʯʠʪʫʚʘʥʥʷ, ʪʘ ʟʘ ʫʤʦʚʠ, ʱʦ ʚ ʩʪʨʫʢʪʫʨʽ ʐʂ-ʟʥʘʢʽʚ ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ 

ʦʜʥʦʢʦʣʽʨʥʦʩʪʽ ʨʷʜʢʽʚ ʪʘ ʩʪʦʚʧʮʽʚ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʩʠʤʚʦʣʽʢʠ ʽʟ ʟʘʜʘʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ  <q = 5,   Ɂɋ  Ó  60,        

ɝ = 1>  ʚʠʢʦʥʘʻʤʦ ʪʘʢʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ.  

1. ʉʠʥʪʝʟ ʩʠʤʚʦʣʽʢʠ ʚʠʢʦʥʫʚʘʪʠʤʝʤʦ ʥʘ ʦʩʥʦʚʽ ʧô̫ ʪʽʨʢʦʚʦʛʦ (q = 5) ʢʦʜʫ 

ʍʝʤʽʥʛʘ, ʦʩʢʽʣʴʢʠ ɝ = 1. 

2. ɺʠʟʥʘʯʠʤʦ ʧʘʨʘʤʝʪʨʠ (s, u) ʧô̫ ʪʽʨʢʦʚʦʛʦ ʢʦʜʫ ʍʝʤʽʥʛʘ ʟʘ ʫʤʦʚʠ                         

Ɂɋ  Ó  60. ɼʣʷ ʮʴʦʛʦ ʚ ʪʘʙʣ. 2. 9  ʫ ʩʪʦʚʧʮʽ q = 5 ʟʥʘʭʦʜʠʤʦ ʥʘʡʙʣʠʞʯʝ ʙʽʣʴʰʝ 

ʜʦ Ɂɋ = 60 ʟʥʘʯʝʥʥʷ W = 125 ï ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʘ ʧʦʪʫʞʥʽʩʪʴ ʩʠʤʚʦʣʽʢʠ. 
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ɿʥʘʯʝʥʥʶ W = 125 ʚ ʪʘʙʣʠʮʽ ʚʽʜʧʦʚʽʜʘʻ ʧô̫ ʪʽʨʢʦʚʠʡ (5, 3)-ʢʦʜ ʍʝʤʽʥʛʘ. 

ʆʪʞʝ, s =5, u = 4. 

3. ɿʛʝʥʝʨʫʻʤʦ ʚʝʢʪʦʨʠ ʐʂ-ʟʥʘʢʽʚ. ɼʣʷ ʮʴʦʛʦ ʚʽʟʴʤʝʤʦ ʚʩʽ ʤʦʞʣʠʚʽ 3-ʨʦʟʨʷʜʥʽ 

(u = 3)  ʧô̫ ʪʽʨʢʦʚʽ ʩʣʦʚʘ ï ʚʽʜ 000 ʜʦ 444, ʽ ʟʘʩʪʦʩʫʻʤʦ ʜʦ ʢʦʞʥʦʛʦ ʟ ʥʠʭ 

ʧʨʦʮʝʜʫʨʫ ʢʦʜʫʚʘʥʥʷ ʧô̫ ʪʽʨʢʦʚʠʤ (5, 3)-ʢʦʜʦʤ ʍʝʤʽʥʛʘ. ʈʝʟʫʣʴʪʘʪʦʤ 

ʢʦʜʫʚʘʥʥʷ ʻ ʤʘʩʠʚ ʟ 125-ʪʠ 5-ʨʦʟʨʷʜʥʠʭ ʢʦʜʦʚʠʭ ʩʣʽʚ ʧô̫ ʪʽʨʢʦʚʦʛʦ ʢʦʜʫ 

ʍʝʤʽʥʛʘ. 

4. ʉʬʦʨʤʫʻʤʦ ʤʘʩʠʚ ʥʝʥʫʣʴʦʚʠʭ ʚʝʢʪʦʨʽʚ. ɼʣʷ ʮʴʦʛʦ ʚʽʜʢʠʥʝʤʦ ʥʫʣʴʦʚʠʡ 

ʚʝʢʪʦʨ 00000. ʂʽʣʴʢʽʩʪʴ ʥʝʥʫʣʴʦʚʠʭ ʚʝʢʪʦʨʽʚ ʩʪʘʥʦʚʠʪʴ 124. 

5. ɺʠʢʦʥʘʻʤʦ ʧʨʦʮʝʜʫʨʫ ʧʨʦʨʽʜʞʫʚʘʥʥʷ ʤʘʩʠʚʫ ʥʝʥʫʣʴʦʚʠʭ ʚʝʢʪʦʨʽʚ ʪʘʢ, ʱʦʙ 

ʨʷʜʢʠ ʪʘ ʩʪʦʚʧʮʽ ʐʂ-ʟʥʘʢʽʚ ʥʝ ʤʽʩʪʠʣʠ ʦʜʥʘʢʦʚʠʭ ʮʠʬʨ (ʨʠʩ. 2. 11).  

 

 

                      ʘ                                       ʙ                                 ʚ 

 

ʈʠʩ. 2. 11. ʉʪʨʫʢʪʫʨʘ ʐʂ-ʟʥʘʢʽʚ ʩʠʤʚʦʣʽʢʠ ʧô̫ ʪʠʢʦʣʽʨʥʦʛʦ ʐʂ ʥʘ ʦʩʥʦʚʽ  

5-ʢʦʚʦʛʦ (5, 3)-ʢʦʜʫ ʍʝʤʽʥʛʘ: 

ʘ ï ʩʧʦʩʽʙ ʦʙʻʜʥʘʥʥʷ ʐʂ-ʟʥʘʢʽʚ ʫ ʐʂ-ʧʦʟʥʘʯʮʽ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ;                    

ʙ ï ʧʨʠʢʣʘʜ ʜʦʟʚʦʣʝʥʠʭ ʐʂ-ʟʥʘʢʽʚ; ʚ ï ʧʨʠʢʣʘʜ ʟʘʙʦʨʦʥʝʥʠʭ ʐʂ-ʟʥʘʢʽʚ  

(ʢʦʣʴʦʨʠ ʝʣʝʤʝʥʪʽʚ ʧʦʟʥʘʯʝʥʦ ʮʠʬʨʘʤʠ). 

 

ʇʽʩʣʷ ʧʨʦʨʽʜʞʫʚʘʥʥʷ ʦʪʨʠʤʘʻʤʦ 64 ʚʝʢʪʦʨʠ (ɼʦʜʘʪʦʢ ʂ ). 

6. ʉʬʦʨʤʫʻʤʦ ʤʥʦʞʠʥʫ ʧô̫ ʪʠʢʦʣʽʨʥʠʭ ʟʘʚʘʜʦʩʪʽʡʢʠʭ ʐʂ-ʟʥʘʢʽʚ 

ʧô̫ ʪʠʢʦʣʽʨʥʦʛʦ ʐʂ.  

ʐʂ-ʟʥʘʢʠ ʩʠʤʚʦʣʽʢʠ ʟʘʥʫʤʝʨʫʻʤʦ ʚʽʜ 0 ʜʦ 63 (ʜʠʚ. ɼʦʜʘʪʦʢ  ʂ ). 
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2. 5. ɺʠʩʥʦʚʢʠ ʜʦ ʜʨʫʛʦʛʦ ʨʦʟʜʽʣʫ 

 

ɺʠʢʦʥʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ 

ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʥʘʢʽʚ ʷʢ ʙʘʟʦʚʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʦʜʠʥʠʮʴ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ 

ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʪʘʢʽ ʚʠʩʥʦʚʢʠ.   

1. ʆʩʢʽʣʴʢʠ ʰʪʨʠʭʢʦʜʦʚʝ ʟʦʙʨʘʞʝʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʥʘʢʽʚ 

ʩʪʨʫʢʪʫʨʥʦ ʦʨʛʘʥʽʟʦʚʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʤʘʪʨʠʮʽ, ʪʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ 

ʜʘʥʠʭ ʙʘʛʘʪʦʢʦʣʽʨʥʠʡ ʰʪʨʠʭʦʚʠʡ ʢʦʜ ʩʣʽʜ ʩʪʚʦʨʶʚʘʪʠ ʪʘʢ, ʱʦʙ ʚʣʘʩʪʠʚʽʩʪʴ 

ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʟʘʙʝʟʧʝʯʫʚʘʣʘʩʴ ʥʘ ʜʚʦʭ ʨʽʚʥʷʭ ï ʥʘ ʨʽʚʥʽ ʐʂ-ʧʦʟʥʘʯʢʠ 

(ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ),  ʘ ʪʘʢʦʞ ʥʘ ʨʽʚʥʽ ʐʂ-ʟʥʘʢʽʚ ï ʤʽʥʽʤʘʣʴʥʠʭ 

ʩʪʨʫʢʪʫʨʥʠʭ ʦʜʠʥʠʮʴ ʟʦʙʨʘʞʝʥʥʷ. 

2. ʇʦʢʘʟʘʥʦ, ʱʦ ʩʠʤʚʦʣʽʢʫ (ʥʘʙʽʨ ʐʂ-ʟʥʘʢʽʚ) ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭʦʚʦʛʦ 

ʢʦʜʫ ʩʣʽʜ ʩʪʚʦʨʶʚʘʪʠ ʪʘʢ, ʱʦʙ ʚʝʢʪʦʨ (ʮʠʬʨʦʚʠʡ ʝʢʚʽʚʘʣʝʥʪ) ʢʦʞʥʦʛʦ ʐʂ-

ʟʥʘʢʘ ʙʫʚ ʢʦʜʦʚʠʤ ʩʣʦʚʦʤ ʜʝʷʢʦʛʦ ʤʥʦʛʦʟʥʘʯʥʦʛʦ ʢʦʨʝʢʪʫʚʘʣʴʥʦʛʦ ʢʦʜʫ, 

ʟʜʘʪʥʦʛʦ ʚʠʧʨʘʚʣʷʪʠ ʦʜʥʦ- ʘʙʦ ʜʚʦʢʨʘʪʥʽ ʧʦʤʠʣʢʠ ʚ ʤʝʞʘʭ ʐʂ-ʟʥʘʢʘ ʪʘ 

ʯʘʩʪʢʦʚʦ ʚʠʷʚʣʷʪʠ ʙʘʛʘʪʦʢʨʘʪʥʽ ʧʦʤʠʣʢʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʜʣʷ ʮʴʦʛʦ ʤʥʦʛʦʟʥʘʯʥʠʡ ʢʦʜ ʍʝʤʽʥʛʘ ʘʙʦ ʤʥʦʛʦʟʥʘʯʥʠʡ ʢʦʜ ɹʏʍ ʟ 

ʤʽʥʽʤʘʣʴʥʦʶ ʢʦʜʦʚʦʶ ʚʽʜʩʪʘʥʥʶ 5. 

3. ʈʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ 

ʐʂ-ʟʥʘʢʽʚ ʥʘ ʦʩʥʦʚʽ ʤʥʦʛʦʟʥʘʯʥʦʛʦ ʢʦʜʫ ʍʝʤʽʥʛʘ, ʟʦʢʨʝʤʘ ʘʣʛʦʨʠʪʤ 

ʛʝʥʝʨʫʚʘʥʥʷ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʟʘʚʘʜʦʩʪʽʡʢʠʭ ʐʂ-ʟʥʘʢʽʚ ʟ ʚʠʧʨʘʚʣʝʥʥʷʤ 

ʦʜʥʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ ʪʘ ʚʠʷʚʣʝʥʥʷ ʧʦʤʠʣʦʢ ʙʽʣʴʰʦʾ ʢʨʘʪʥʦʩʪʽ ʫ                

ʐʂ-ʟʥʘʢʘʭ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʚʠʷʚʣʝʥʥʷ ʙʘʛʘʪʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ ʫ ʐʂ-ʟʥʘʢʘʭ ʤʦʞʣʠʚʝ 

ʣʠʰʝ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʢʦʨʦʯʝʥʠʭ (ʥʝʧʦʚʥʠʭ) ʤʥʦʛʦʟʥʘʯʥʠʭ ʢʦʜʽʚ 

ʍʝʤʽʥʛʘ. ʅʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʜʦʩʣʽʜʞʝʥʦ 

ʟʜʘʪʥʽʩʪʴ ʚʠʷʚʣʷʪʠ ʙʘʛʘʪʦʢʨʘʪʥʽ ʧʦʤʠʣʢʠ ʜʣʷ ʧʦʥʘʜ ʜʚʘʜʮʷʪʠ 

ʤʥʦʛʦʟʥʘʯʥʠʭ ʩʢʦʨʦʯʝʥʠʭ ʢʦʜʽʚ ʍʝʤʽʥʛʘ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʤʦʞʥʘ ʙʫʜʫʚʘʪʠ 5 

ʩʽʤʝʡʩʪʚ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʟʘʚʘʜʦʩʪʽʡʢʠʭ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ ï ʟʘ ʢʽʣʴʢʽʩʪʶ 

ʢʦʣʴʦʨʽʚ (3, 4, 5, 7, 8 ʢʦʣʴʦʨʽʚ). 
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4. ʈʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ 

ʰʪʨʠʭʦʚʠʭ ʟʥʘʢʽʚ ʥʘ ʦʩʥʦʚʽ ʤʥʦʛʦʟʥʘʯʥʦʛʦ ʢʦʜʫ ɹʏʍ ʟ ʤʽʥʽʤʘʣʴʥʦʶ 

ʢʦʜʦʚʦʶ ʚʽʜʩʪʘʥʥʶ 5, ʟʦʢʨʝʤʘ ʘʣʛʦʨʠʪʤ ʛʝʥʝʨʫʚʘʥʥʷ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ 

ʟʘʚʘʜʦʩʪʽʡʢʠʭ ʐʂ-ʟʥʘʢʽʚ, ʘʣʛʦʨʠʪʤ ʜʝʢʦʜʫʚʘʥʥʷ ʐʂ-ʟʥʘʢʽʚ ʟ 

ʚʠʧʨʘʚʣʝʥʥʷʤ ʜʚʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ ʪʘ ʯʘʩʪʢʦʚʠʤ ʚʠʷʚʣʝʥʥʷʤ ʧʦʤʠʣʦʢ 

ʙʽʣʴʰʦʾ ʢʨʘʪʥʦʩʪʽ. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʚʩʽ ʢʦʜʠ ɹʏʍ ʟʜʘʪʥʽ ʚʠʷʚʣʷʪʠ ʯʘʩʪʠʥʫ ʙʘʛʘʪʦʢʨʘʪʥʠʭ 

ʧʦʤʠʣʦʢ, ʢʨʘʪʥʽʩʪʴ ʷʢʠʭ ʧʝʨʝʚʠʱʫʻ 2. ʆʜʥʘʢ, ʮʷ ʚʣʘʩʪʠʚʽʩʪʴ ʽʩʪʦʪʥʦ 

ʧʦʩʠʣʶʻʪʴʩʷ, ʷʢʱʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʢʦʨʦʯʝʥʽ ʢʦʜʠ ɹʏʍ. 

ʅʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʜʦʩʣʽʜʞʝʥʦ ʟʜʘʪʥʽʩʪʴ 

ʚʠʷʚʣʷʪʠ ʧʦʤʠʣʢʠ, ʢʨʘʪʥʽʩʪʴ ʷʢʠʭ ʧʝʨʝʚʠʱʫʻ ʜʚʘ, ʜʣʷ ʧʦʥʘʜ ʜʚʘʜʮʷʪʠ 

ʤʥʦʛʦʟʥʘʯʥʠʭ ʢʦʜʽʚ ɹʏʍ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʤʦʞʥʘ ʙʫʜʫʚʘʪʠ 4 ʩʽʤʝʡʩʪʚʘ 

ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ (3, 4, 5, 7-ʢʦʣʽʨʥʠʭ) ʟʘʚʘʜʦʩʪʽʡʢʠʭ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ. 

5. ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʩʠʥʪʝʟʫ ʩʠʤʚʦʣʽʢʠ ʟʘʜʘʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʢʦʣʽʨʥʦʩʪʽ 

ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʚ ʤʝʜʠʯʥʽʡ ʽʥʬʦʨʤʘʮʽʡʥʽʡ 

ʩʠʩʪʝʤʽ ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʠʡ 

ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʪʦʤʫ, ʱʦ ʚʝʢʪʦʨʠ (ʮʠʬʨʦʚʽ ʝʢʚʽʚʘʣʝʥʪʠ) ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ 

ʐʂ-ʟʥʘʢʽʚ ʻ ʢʦʜʦʚʠʤʠ ʩʣʦʚʘʤʠ ʤʥʦʛʦʟʥʘʯʥʦʛʦ ʢʦʨʝʢʪʫʚʘʣʴʥʦʛʦ ʢʦʜʫ, 

ʟʜʘʪʥʦʛʦ ʚʠʧʨʘʚʣʷʪʠ ʦʜʥʦ- ʘʙʦ ʜʚʦʢʨʘʪʥʽ ʧʦʤʠʣʢʠ ʚ ʤʝʞʘʭ ʢʦʞʥʦʛʦ 

ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʥʘʢʘ, ʱʦ ʧʨʠ ʩʢʘʥʫʚʘʥʥʽ ʐʂ-ʟʥʘʢʽʚ ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʝ 

ʜʦʩʪʦʚʽʨʥʝ ʚʽʜʪʚʦʨʝʥʥʷ  ʜʘʥʠʭ  ʘʙʦ ʚʠʷʚʣʝʥʥʷ ʟʥʘʯʥʦʾ ʯʘʩʪʠʥʠ 

ʙʘʛʘʪʦʢʨʘʪʥʠʭ ʫʰʢʦʜʞʝʥʴ ʝʣʝʤʝʥʪʽʚ ʐʂ-ʟʥʘʢʘ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ 

ʩʠʥʪʝʟʫʚʘʪʠ ʩʠʤʚʦʣʽʢʠ ʥʘ ʦʩʥʦʚʽ ʩʢʦʨʦʯʝʥʠʭ ʤʥʦʛʦʟʥʘʯʥʠʭ ʢʦʜʽʚ ʍʝʤʽʥʛʘ 

ʘʙʦ ʥʘ ʦʩʥʦʚʽ ʤʥʦʛʦʟʥʘʯʥʠʭ ʢʦʜʽʚ ɹʏʍ.  

ʄʝʪʦʜ ʩʠʥʪʝʟʫ ʩʠʤʚʦʣʽʢʠ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ ʧʝʨʝʜʙʘʯʘʻ 

ʧʦʩʣʽʜʦʚʥʝ ʚʠʢʦʥʘʥʥʷ ʪʘʢʠʭ ʧʨʦʮʝʜʫʨ: ʚʠʙʽʨ ʤʥʦʛʦʟʥʘʯʥʦʛʦ 

ʢʦʨʝʢʪʫʚʘʣʴʥʦʛʦ ʢʦʜʫ ʪʘ ʡʦʛʦ ʧʘʨʘʤʝʪʨʽʚ, ʛʝʥʝʨʫʚʘʥʥʷ ʤʘʩʠʚʫ ʥʝʥʫʣʴʦʚʠʭ 

ʚʝʢʪʦʨʽʚ ʐʂ-ʟʥʘʢʽʚ, ʧʨʦʨʽʜʞʫʚʘʥʥʷ ʤʘʩʠʚʫ ʥʝʥʫʣʴʦʚʠʭ ʚʝʢʪʦʨʽʚ 

(ʥʘʢʣʘʜʘʥʥʷ ñʤʘʩʢʠò ʥʘ ʐʂ-ʟʥʘʢʠ) ʟ ʤʝʪʦʶ ʥʝʜʦʧʫʱʝʥʥʷ ʚʠʧʘʜʢʦʚʦʛʦ 

ʫʪʚʦʨʝʥʥʷ ʥʘ ʰʪʨʠʭʢʦʜʦʚʦʤʫ ʟʦʙʨʘʞʝʥʥʽ ʚʝʣʠʢʦʾ ʛʨʫʧʠ ʩʫʩʽʜʥʽʭ ʝʣʝʤʝʥʪʽʚ, 
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ʱʦ ʤʘʶʪʴ ʦʜʥʘʢʦʚʝ ʟʘʙʘʨʚʣʝʥʥʷ (ñʧʣʷʤʠò), ʬʦʨʤʫʚʘʥʥʷ ʛʝʦʤʝʪʨʠʯʥʦʛʦ 

ʥʘʙʦʨʫ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʐʂ-ʟʥʘʢʽʚʘ ʪʘ ʩʧʦʩʦʙʫ ʾʭ ʟô̒ ʜʥʘʥʥʷ ʫ ʰʪʨʠʭʢʦʜʦʚʽʡ 

ʧʦʟʥʘʯʮʽ. 

6. ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʪʠʩʪʠʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʚʠʟʥʘʯʝʥʦ ʟʜʘʪʥʽʩʪʴ ʚʠʷʚʣʷʪʠ ʧʦʤʠʣʢʠ ʢʨʘʪʥʦʩʪʽ      

2 - 6 ʫ ʐʂ-ʟʥʘʢʘʭ, ʩʠʥʪʝʟʦʚʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʢʦʜʽʚ ʍʝʤʽʥʛʘ, - ʫ ʪʨʠʢʦʣʽʨʥʠʭ 

ʐʂ-ʟʥʘʢʘʭ: (6,8 ï 60,0)%; ʫ ʯʦʪʠʨʠʢʦʣʽʨʥʠʭ: (11,1 ï 70,8)%; ʫ 

ʧô̫ ʪʠʢʦʣʽʨʥʠʭ: (12,5 ï 92,5)%; ʫ ʩʝʤʠʢʦʣʽʨʥʠʭ: (11,1ï 66,7)%; ʫ 

ʚʦʩʴʤʠʢʦʣʽʨʥʠʭ: (20,4 ï 71,4)%. ʗʢʱʦ ʩʠʥʪʝʟʫʚʘʪʠ ʩʠʤʚʦʣʽʢʠ ʥʘ ʦʩʥʦʚʽ 

ʤʥʦʛʦʟʥʘʯʥʠʭ ʢʦʜʽʚ ɹʏʍ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʢʦʜʦʚʦʶ ʚʽʜʩʪʘʥʥʶ 5, ʪʦ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʠʷʚʣʝʥʥʷ ʪʘʢʦʛʦ ʚʽʜʩʦʪʢʘ ʧʦʤʠʣʦʢ ʢʨʘʪʥʦʩʪʽ 3 ï 6: ʫ 

ʪʨʠʢʦʣʽʨʥʠʭ: (29,5 ï 94,1)%; )%; ʫ ʯʦʪʠʨʠʢʦʣʽʨʥʠʭ: (70,4 ï 96,6)%; ʫ 

ʧô̫ ʪʠʢʦʣʽʨʥʠʭ: (88,5 ï 96,0)%; ʫ ʩʝʤʠʢʦʣʽʨʥʠʭ: (97,5 ï 99,0)%. 
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ʈʆɿɼɯʃ 3.   ʇɯɼɺʀʑɽʅʅʗ ɿɸɺɸɼʆʉʊɯʁʂʆʉʊɯ 

ɹɸɻɸʊʆʂʆʃɯʈʅʀʍ ʐʊʈʀʍʆɺʀʍ ʂʆɼɯɺ ʋ ʄɽɼʀʏʅʀʍ 

ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʉʀʉʊɽʄɸʍ 

 

3. 1.  ʇʨʦʻʢʪʫʚʘʥʥʷ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ 

ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚ ʤʝʜʠʯʥʽʡ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ 

 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚ ʤʝʜʠʯʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʙʘʛʘʪʦʢʦʣʽʨʥʝ ʰʪʨʠʭʦʚʝ 

ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ʆʩʢʽʣʴʢʠ ʧʝʨʝʜʘʯʫ, ʧʦʰʫʢ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʠʡ ʜʦʩʪʫʧ 

ʧʘʮʽʻʥʪʽʚ ʜʦ ʩʚʦʾʭ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʟʜʽʡʩʥʶʚʘʪʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʘʚʘʜʦʩʪʽʡʢʠʡ 

ʰʪʨʠʭʦʚʠʡ ʢʦʜ, ʷʢʠʡ ʙʠ ʟʘʙʝʟʧʝʯʫʚʘʚ ʮʽʣʽʩʥʽʩʪʴ ʜʘʥʠʭ ʚ ʫʤʦʚʘʭ ʤʦʞʣʠʚʦʛʦ 

ʩʧʦʪʚʦʨʝʥʥʷ ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ. 

 ʈʦʟʨʦʙʣʝʥʥʷ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ ʩʣʽʜ 

ʟʜʽʡʩʥʶʚʘʪʠ ʚ ʪʘʢʦʤʫ ʧʦʨʷʜʢʫ: ʧʨʦʻʢʪʫʚʘʥʥʷ ʘʣʬʘʚʽʪʫ ʪʘ ʩʠʤʚʦʣʽʢʠ ʐʂ, 

ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʐʂ-ʧʦʟʥʘʯʢʠ, ʢʦʜʫʚʘʥʥʷ ʚʭʽʜʥʠʭ ʘʣʬʘʚʽʪʥʦ-ʮʠʬʨʦʚʠʭ 

ʜʘʥʠʭ, ʟʘʚʘʜʦʩʪʽʡʢʝ ʢʦʜʫʚʘʥʥʷ ʜʘʥʠʭ, ʨʦʟʨʦʙʣʝʥʥʷ ʘʣʛʦʨʠʪʤʫ ʜʝʢʦʜʫʚʘʥʥʷ 

ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ. 

ʇʨʦʻʢʪʫʚʘʥʥʷ ʘʣʬʘʚʽʪʫ ʪʘ ʩʠʤʚʦʣʽʢʠ ʐʂ. ʅʘ ʦʩʥʦʚʽ ʟʘʜʘʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ < q, Nɋ, ɝ  > ʩʠʥʪʝʟʫʻʤʦ ʩʠʤʚʦʣʽʢʫ ɋ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʰʪʨʠʭʦʚʦʛʦ 

ʢʦʜʫ ï ʥʘʙʽʨ ʐʂ-ʟʥʘʢʽʚ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ (ʧʨʦ ʮʝ ʡʰʣʦʩʷ ʫ ʧʽʜʨʦʟʜʽʣʽ 2. 4), ʜʝ 

q ï ʢʦʣʽʨʥʽʩʪʴ ʢʦʜʫ (ʢʽʣʴʢʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʢʦʣʴʦʨʽʚ ʜʣʷ ʟʘʙʘʨʚʣʝʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʐʂ-ʟʥʘʢʽʚ, Nɋ ï  ʧʦʪʫʞʥʽʩʪʴ ʩʠʤʚʦʣʽʢʘ (ʢʽʣʴʢʽʩʪʴ ʐʂ-ʟʥʘʢʽʚ),             

ɝ  - ʢʦʨʝʢʪʫʚʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʐʂ-ʟʥʘʢʽʚ (ɝ = 1 ï ʥʘ ʦʩʥʦʚʽ  q-ʢʦʚʦʛʦ ʢʦʜʫ 

ʍʝʤʽʥʛʘ,  ɝ = 2 ï ʥʘ ʦʩʥʦʚʽ q-ʢʦʚʦʛʦ ʢʦʜʫ ɹʏʍ). 

ɿʥʘʭʦʜʠʤʦ ʧʨʦʩʪʝ ʯʠʩʣʦ P ï ʙʣʠʟʴʢʝ ʜʦ Nɋ, ʘʣʝ ʤʝʥʰʝ ʟʘ ʥʴʦʛʦ (P < Nɋ). 

ʇʝʨʰʽ P ʐʂ-ʟʥʘʢʽʚ ʩʠʤʚʦʣʽʢʠ (ʟ ʧʦʨʷʜʢʦʚʠʤʠ ʥʦʤʝʨʘʤʠ 0 ï P-1) ʙʫʜʝʤʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʫ ʰʪʨʠʭʢʦʜʦʚʦʤʫ ʚʠʛʣʷʜʽ; ʥʘʟʚʝʤʦ 

ʾʭ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʐʂ-ʟʥʘʢʘʤʠ. ʈʝʰʪʫ ʐʂ-ʟʥʘʢʽʚ ʩʠʤʚʦʣʽʢʠ      (nʩʣ = Nɋ - P) 
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ʟ ʧʦʨʷʜʢʦʚʠʤʠ ʥʦʤʝʨʘʤʠ P  ï  Nɋ - 1 ʚʚʘʞʘʪʠʤʝʤʦ ʩʣʫʞʙʦʚʠʤʠ  - ʜʣʷ ʮʽʣʝʡ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʫ ʩʢʘʥʫʚʘʥʥʷ (nʩʣ ï  ʢʽʣʴʢʽʩʪʴ ʩʣʫʞʙʦʚʠʭ ʐʂ-ʟʥʘʢʽʚ). ɿʘ 

ʤʦʜʫʣʝʤ P ʚʠʢʦʥʫʚʘʪʠʤʫʪʴʩʷ ʦʧʝʨʘʮʽʾ ʢʦʜʫʚʘʥʥʷ-ʜʝʢʦʜʫʚʘʥʥʷ ʜʘʥʠʭ. 

ʄʘʶʯʠ ʚ ʨʦʟʧʦʨʷʜʞʝʥʥʽ P ʐʂ-ʟʥʘʢʽʚ ʦʨʛʘʥʽʟʫʻʤʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʪʘʢʠʡ ʩʧʦʩʽʙ, ʱʦʙ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʚʘʪʠ ʫ ʰʪʨʠʭʢʦʜʦʚʦʤʫ ʚʠʛʣʷʜʽ 

ʷʢʦʤʦʛʘ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʩʠʤʚʦʣʽʚ ASCII. ɼʣʷ ʮʴʦʛʦ ʫʪʚʦʨʠʤʦ ʜʝʢʽʣʴʢʘ 

ʥʘʙʦʨʽʚ ʟ  ʩʠʤʚʦʣʽʚ ASCII, ʥʘʧʨʠʢʣʘʜ ʥʘʙʽʨ ʙʫʢʚ ʣʘʪʠʥʩʴʢʦʾ ʘʙʝʪʢʠ (ʥʘʙʽʨ ɸ), 

ʥʘʙʽʨ ʙʫʢʚ ʢʠʨʠʣʠʮʽ (ʥʘʙʽʨ ɺ), ʥʘʙʽʨ ʩʧʝʮʽʘʣʴʥʠʭ ʩʠʤʚʦʣʽʚ  ASCII (ʥʘʙʽʨ ʉ) 

ʪʦʱʦ. 

ʅʘʧʨʠʢʣʘʜ, ʚʟʷʚʰʠ ʩʠʤʚʦʣʽʢʫ ʯʦʪʠʨʠʢʦʣʽʨʥʦʛʦ ʐʂ ʥʘ ʦʩʥʦʚʽ 

ʯʝʪʚʽʨʢʦʚʦʛʦ (9, 3) ï ʢʦʜʫ ɹʏʍ (ɼʦʜʘʪʦʢ ɻ), ʷʢʘ ʥʘʣʽʯʫʻ Nɋ = 45 ʐʂ-ʟʥʘʢʽʚ, 

ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʘʣʬʘʚʽʪ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ ʪʘʢʠʤ ʯʠʥʦʤ: ʚʠʙʠʨʘʻʤʦ P = 41, ʪʦʜʽ 

ʦʪʨʠʤʘʻʤʦ 41 ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʐʂ-ʟʥʘʢʽʚ ʪʘ nʩʣ = 3 ʩʣʫʞʙʦʚʽ ʐʂ-ʟʥʘʢʠ; 

ʫʪʚʦʨʶʻʤʦ ʪʨʠ ʥʘʙʦʨʠ ʩʠʤʚʦʣʽʚ ʟ ASCII ï ʥʘʙʽʨ ɸ, ʥʘʙʽʨ ɺ, ʥʘʙʽʨ ʉ (ʪʘʙʣ. 3.1).  

ʋʪʚʦʨʠʚʰʠ ʪʨʠ ʥʘʙʦʨʠ ʩʠʤʚʦʣʽʚ ʩʣʽʜ ʟʘʧʨʦʚʘʜʠʪʠ ʚ ʘʣʬʘʚʽʪʽ ʐʂ 

ʩʧʝʮʽʘʣʴʥʽ ʩʠʤʚʦʣʠ-ʧʝʨʝʤʠʢʘʯʽ ʥʘʙʦʨʽʚ: setA ï ʚʠʢʦʥʫʻ ʧʝʨʝʭʽʜ ʟ ʧʦʪʦʯʥʦʛʦ 

ʥʘʙʦʨʫ ʚ  ʥʘʙʽʨ ɸ (ʥʘʧʨʠʢʣʘʜ ʟ ʥʘʙʦʨʫ ɺ ʘʙʦ ʉ); setB ï ʚʠʢʦʥʫʻ ʧʝʨʝʭʽʜ ʟ 

ʧʦʪʦʯʥʦʛʦ ʥʘʙʦʨʫ (ɸ ʘʙʦ ʉ) ʚ  ʥʘʙʽʨ ɺ; setCï  ʚʠʢʦʥʫʻ ʧʝʨʝʭʽʜ ʟ ʧʦʪʦʯʥʦʛʦ 

ʥʘʙʦʨʫ (ɸ ʘʙʦ ɺ) ʚ ʥʘʙʽʨ ʉ. ʂʨʽʤ ʪʦʛʦ, ʚ ʘʣʬʘʚʽʪʽ ʐʂ ʩʣʽʜ ʧʝʨʝʜʙʘʯʠʪʠ ʩʠʤʚʦʣ-

ʟʘʧʦʚʥʶʚʘʯ  (pad), ʷʢʠʡ ʥʝ ʥʝʩʝ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʘʧʦʚʥʝʥʥʷ ʚʽʣʴʥʠʭ ʧʦʟʠʮʽʡ ʚ ʦʩʪʘʥʥʴʦʤʫ ʨʷʜʢʫ ʤʘʩʠʚʫ 

ʐʂ-ʟʥʘʢʽʚ, ʱʦʙ ʜʦʧʦʚʥʠʪʠ ʰʪʨʠʭʢʦʜʦʚʝ ʟʦʙʨʘʞʝʥʥʷ ʜʦ ʧʨʷʤʦʢʫʪʥʦʾ 

(ʢʚʘʜʨʘʪʥʦʾ) ʬʦʨʤʠ. 

ʉʪʨʫʢʪʫʨʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʐʂ-ʧʦʟʥʘʯʢʠ. ɺʚʘʞʘʪʠʤʝʤʦ, ʱʦ ʙʘʛʘʪʦʢʦʣʽʨʥʘ 

ʰʪʨʠʭʢʦʜʦʚʘ ʧʦʟʥʘʯʢʘ (ʨʠʩ. 3. 1) ʤʽʩʪʠʪʴ ʪʘʢʽ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ: L-

ʧʦʜʽʙʥʠʡ ʤʘʨʢʝʨ, ʯʦʪʠʨʠ ʤʽʨʥʽ ʣʽʥʽʡʢʠ (ʧʦ ʧʝʨʠʤʝʪʨʫ) ʪʘ ʜʚʦʚʠʤʽʨʥʠʡ ʤʘʩʠʚ 

ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʥʘʢʽʚ. 
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                                                                                                       ʊʘʙʣʠʮʷ 3. 1 

 

ɸʣʬʘʚʽʪ ʪʘ ʩʠʤʚʦʣʽʢʘ ʯʦʪʠʨʠʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ   ʥʘ ʦʩʥʦʚʽ 

ʯʝʪʚʽʨʢʦʚʦʛʦ (9, 3)-ʢʦʜʫ ɹʏʍ (ʣʘʪʠʥʩʴʢʘ ʪʘ ʢʠʨʠʣʠʯʥʘ ʘʙʝʪʢʠ) 

 

ʅʦʤʝʨ 

ʩʠʤʚʦʣʫ 

ʅʘʙʽʨ    

ɸ 

ʅʘʙʽʨ  

ɺ 

ʅʘʙʽʨ  

ʉ 

ɺʝʢʪʦʨ ʐʂ-ʟʥʘʢʘ 

 

0 A ɸ ó 0 1 3 0 3 0 2 2 1 

1 B ɹ , 0 1 0 1 2 3 1 0 2 

2 C ɺ ; 0 1 1 3 0 2 0 3 3 

3 D ɻ ( 0 2 2 1 0 3 0 1 1 

4 E ɼ ) 0 2 1 0 1 0 3 3 2 

5 F ɽ - 0 2 0 2 3 1 2 0 3 

6 G ɭ / 0 3 0 3 1 2 3 0 1 

7 H ɾ : 0 3 3 2 0 1 0 2 2 

8 I ɿ @ 0 3 2 0 2 0 1 1 3 

9 J ʀ # 1 2 3 3 3 2 0 3 1 

10 K ɯ % 1 2 0 2 2 1 3 1 2 

11 L ɰ ! 1 3 0 3 0 2 2 1 0 

12 M ʁ ñ 1 3 1 1 2 3 3 2 1 

13 N ʂ $ 1 3 2 0 3 0 0 0 2 

14 O ʃ & 1 3 3 2 1 1 1 3 3 

15 P ʄ *  1 0 1 2 3 1 0 2 0 

16 Q ʅ + 1 0 3 1 0 3 2 3 2 

17 R ʆ = 1 0 2 3 2 2 3 0 3 

18 S ʇ < 1 1 3 0 2 0 3 3 0 

19 T ʈ > 1 1 2 2 0 1 2 0 1 

20 U ʉ ? 1 1 0 1 3 3 0 1 3 

21 V ʊ [ 2 3 1 1 1 3 0 1 2 

22 W ʋ ] 2 3 0 3 3 2 1 2 3 

23 X ʌ ^ 2 2 1 0 3 0 1 1 0 

24 Y ʍ _ 2 2 0 2 1 1 0 2 1 

25 Z ʎ {  2 2 3 3 0 2 3 0 2 

26 0 ʏ \ 2 1 0 1 0 3 3 2 0 

27 1 ʐ }  2 1 1 3 2 2 2 1 1 

28 2 ʑ HT 2 1 2 2 3 1 1 3 2 

29 3 ʖ VT 2 1 3 0 1 0 0 0 3 

30 4 ʗ BEL 2 0 2 3 1 2 0 3 0 

31 5 ʔ LF 2 0 3 1 3 3 1 0 1 

32 6 ó ACK 2 0 1 2 0 1 3 1 3 

33 7 , CR 3 1 0 1 1 3 2 3 1 

34 8 - EOT 3 1 2 2 2 1 0 2 3 

35 9 : ENQ 3 0 3 1 2 3 0 1 0 

36 space space space 3 0 2 3 0 2 1 2 1 

37 . . . 3 0 1 2 1 1 2 0 2 

38 pad pad pad 3 3 2 0 1 0 2 2 0 

39 setB setA setA 3 3 0 3 2 2 0 3 2 

40 setC setC setB 3 3 1 1 0 3 1 0 3 
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ʈʠʩ. 3. 1. ʉʪʨʫʢʪʫʨʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʐʂ-ʧʦʟʥʘʯʢʠ ʯʦʪʠʨʠʢʦʣʽʨʥʦʛʦ 

ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ: 1 ï L-ʧʦʜʽʙʥʠʡ ʽʜʝʥʪʠʬʽʢʘʪʦʨ (ʤʘʨʢʝʨ); 2 ï ʤʽʨʥʽ ʣʽʥʽʡʢʠ; 

3 ï  ʐʂ-ʟʥʘʢ 

 

L-ʧʦʜʽʙʥʠʡ ʤʘʨʢʝʨ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʨʽʻʥʪʘʮʽʾ 

ʟʦʙʨʘʞʝʥʥʷ ʚʽʜʥʦʩʥʦ ʧʨʠʩʪʨʦʶ ʟʯʠʪʫʚʘʥʥʷ (ʩʤʘʨʪʬʦʥʘ). ʄʽʨʥʽ ʣʽʥʽʡʢʠ 

ʟʘʜʘʶʪʴ ʨʦʟʤʽʨʠ ʤʽʥʽʤʘʣʴʥʠʭ ʰʪʨʠʭʢʦʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ (ʯʘʨʫʥʦʢ). ʏʘʨʫʥʢʘ ʤʘʻ 

ʬʦʨʤʫ ʢʚʘʜʨʘʪʘ, ʾʾ ʰʠʨʠʥʘ ʪʘ ʚʠʩʦʪʘ ʜʦʨʽʚʥʶʻ ʦʜʥʦʤʫ ʤʦʜʫʣʶ. ʄʦʜʫʣʴ ï ʮʝ 

ʤʽʥʽʤʘʣʴʥʘ ʰʠʨʠʥʘ ʪʘ ʤʽʥʽʤʘʣʴʥʘ ʚʠʩʦʪʘ, ʷʢʽʡ ʢʨʘʪʥʽ ʨʦʟʤʽʨʠ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ 

ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ; ʤʦʜʫʣʴ ʻ ʙʝʟʨʦʟʤʽʨʥʦʶ ʚʝʣʠʯʠʥʦʶ, ʝʪʘʣʦʥʦʤ 

ʤʽʥʽʤʘʣʴʥʦʛʦ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʝʣʝʤʝʥʪʘ. ʊʦʤʫ ʯʘʨʫʥʢʫ ʪʘʢʦʞ ʥʘʟʠʚʘʶʪʴ 

ʤʦʜʫʣʝʤ [110, 117]. ʈʘʟʦʤ ʯʦʪʠʨʠ ʤʽʨʥʽ ʣʽʥʽʡʢʠ ʫʪʚʦʨʶʶʪʴ ʙʦʨʜʶʨʥʠʡ 

ʨʠʩʫʥʦʢ. ʋ ʚʠʧʘʜʢʫ ʯʦʪʠʨʠʢʦʣʽʨʥʦʛʦ ʐʂ ʚʝʨʭʥʷ ʣʽʚʘ ʯʘʨʫʥʢʘ ʙʦʨʜʶʨʥʦʛʦ 

ʨʠʩʫʥʢʘ ʟʘʙʘʨʚʣʝʥʘ ʯʝʨʚʦʥʠʤ (R) ʢʦʣʴʦʨʦʤ, ʥʠʞʥʷ ʣʽʚʘ ï ʟʝʣʝʥʠʤ (G), ʘ ʥʠʞʥʷ 

ʧʨʘʚʘ ï ʩʠʥʽʤ ʢʦʣʴʦʨʦʤ (B) (ʜʠʚ. ʨʠʩ. 3.1). ʊʨʠ ʟʘʙʘʨʚʣʝʥʽ ʨʽʟʥʦʢʦʣʽʨʥʽ ʯʘʨʫʥʢʠ 
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ʙʦʨʜʶʨʥʦʛʦ ʨʠʩʫʥʢʘ ʻ ʢʣʶʯʦʚʠʤʠ ʪʦʯʢʘʤʠ, ʱʦ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʷʢ 

ʝʪʘʣʦʥʠ ʢʦʣʴʦʨʽʚ R, G, B. ʏʝʪʚʝʨʪʠʤ ʢʦʣʴʦʨʦʤ ʻ ʢʦʣʽʨ ʥʦʩʽʷ (ʩʫʙʩʪʨʘʪʫ) ï 

ʙʽʣʠʡ. ʉʣʫʞʙʦʚʠʤ (ʘ ʥʝ ʽʥʬʦʨʤʘʮʽʡʥʠʤ) ʻ ʯʦʨʥʠʡ ʢʦʣʽʨ, ʷʢʠʤ ʟʘʙʘʨʚʣʝʥʦ         

L-ʧʦʜʽʙʥʠʡ ʤʘʨʢʝʨ ʪʘ ʯʘʨʫʥʢʠ ʙʦʨʜʶʨʥʦʛʦ ʨʠʩʫʥʢʘ (ʢʨʽʤ ʪʨʴʦʭ ʟʘʟʥʘʯʝʥʠʭ). 

ʂʦʜʫʚʘʥʥʷ ʚʭʽʜʥʠʭ ʘʣʬʘʚʽʪʥʦ-ʮʠʬʨʦʚʠʭ ʜʘʥʠʭ. ɺ ʘʣʬʘʚʽʪʽ ʰʪʨʠʭʦʚʦʛʦ 

ʢʦʜʫ ʦʜʥʦʤʫ ʐʂ-ʟʥʘʢʫ (ʷʢʠʡ ʚ ʪʘʙʣ. 3.1 ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚʝʢʪʦʨʦʤ ʐʂ-ʟʥʘʢʘ) 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʨʠ ʩʠʤʚʦʣʠ ASCII, ʱʦ ʥʘʣʝʞʘʪʴ ʪʨʴʦʤ ʨʽʟʥʠʤ ʥʘʙʦʨʘʤ ï ʅʘʙʦʨʫ 

ɸ, ʅʘʙʦʨʫ ɺ, ʅʘʙʦʨʫ ʉ. ʅʘʧʨʠʢʣʘʜ, ʐʂ-ʟʥʘʢʫ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚʝʢʪʦʨʦʤ     

2 3 0 3 3 2 1 2 3, ʽ ʤʘʻ ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ 22, ʚʽʜʧʦʚʽʜʘʶʪʴ: ʣʘʪʠʥʩʴʢʘ ʣʽʪʝʨʘ W, 

ʱʦ ʥʘʣʝʞʠʪʴ  ʅʘʙʦʨʫ ɸ; ʢʠʨʠʣʠʯʥʘ ʣʽʪʝʨʘ ʋ, ʱʦ ʥʘʣʝʞʠʪʴ  ʅʘʙʦʨʫ ɺ;  

ʩʧʝʮʽʘʣʴʥʠʡ ʩʠʤʚʦʣ  ]  ( ʢʚʘʜʨʘʪʥʘ ʜʫʞʢʘ), ʱʦ ʥʘʣʝʞʠʪʴ  ʅʘʙʦʨʫ ʉ. ʊʦʤʫ ʚ 

ʘʣʬʘʚʽʪʥʦ-ʮʠʬʨʦʚʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ (ʱʦ ʚʚʦʜʠʪʴʩʷ ʟ ʢʣʘʚʽʘʪʫʨʠ), ʷʢʫ ʥʘʣʝʞʠʪʴ 

ʧʦʜʘʪʠ ʫ ʚʠʛʣʷʜʽ ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʥʷ, ʩʣʽʜ ʟʘ ʧʦʪʨʝʙʠ ʚʩʪʘʚʣʷʪʠ 

ʩʠʤʚʦʣʠ-ʧʝʨʝʤʠʢʘʯʽ (setA, setɺ, setʉ) ï ʜʣʷ ʦʟʥʘʯʝʥʥʷ ʥʘʙʦʨʫ, ʜʦ ʷʢʦʛʦ 

ʥʘʣʝʞʘʪʴ ʢʦʜʦʚʘʥʽ ʩʠʤʚʦʣʠ. ʇʦʪʦʯʥʠʡ ʩʠʤʚʦʣ-ʧʝʨʝʤʠʢʘʯ ʜʽʻ ʘʙʦ ʜʦ ʢʽʥʮʷ 

ʢʦʜʦʚʘʥʦʾ ʘʣʬʘʚʽʪʥʦ-ʮʠʬʨʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʘʙʦ ʜʦ ʧʦʷʚʠ ʽʥʰʦʛʦ ʩʠʤʚʦʣʫ-

ʧʝʨʝʤʠʢʘʯʘ.  

ʅʝʭʘʡ ʫ ʰʪʨʠʭʢʦʜʦʚʦʤʫ ʚʠʛʣʷʜʽ ʥʝʦʙʭʽʜʥʦ ʧʦʜʘʪʠ ʘʣʬʘʚʽʪʥʦ-ʮʠʬʨʦʚʫ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ (ʧʦʚʽʜʦʤʣʝʥʥʷ) 

             52AM&ʖ                      (3. 1) 

ʫʪʚʦʨʝʥʫ ʟ 6-ʪʠ ʩʠʤʚʦʣʽʚ ASCII, ʱʦ ʚʚʦʜʷʪʴʩʷ ʟ ʢʣʘʚʽʘʪʫʨʠ. ɼʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ (3.1) ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʪʘʙʣ. 3. 1. ʉʠʤʚʦʣʠ 5, 2, ɸ, ʄ ʥʘʣʝʞʘʪʴ  

ʅʘʙʦʨʫ ɸ, ʩʠʤʚʦʣ & (ʘʤʧʝʨʩʝʥʜ) ï ʅʘʙʦʨʫ ʉ, ʘ ʩʠʤʚʦʣ ʖ ï  ʅʘʙʦʨʫ ɺ. ʊʦʜʽ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ (3. 1), ʫʪʚʦʨʝʥʽʡ ʟ ʩʠʤʚʦʣʽʚ ASCII, ʚʽʜʧʦʚʽʜʘʪʠʤʝ ʪʘʢʘ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʠʤʚʦʣʽʚ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ 

       5 2 A M setʉ & setɺ ʖ                         (3. 2) 

ʷʢʫ ʥʘʟʚʝʤʦ ʘʜʘʧʪʦʚʘʥʠʤ ʧʦʚʽʜʦʤʣʝʥʥʷʤ. 

ʆʙʨʦʙʣʝʥʥʷ ʚʭʽʜʥʦʾ ʘʣʬʘʚʽʪʥʦ-ʮʠʬʨʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ (3. 1) ʟʘʚʞʜʠ 

ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʅʘʙʦʨʫ ɸ (ʪʘʙʣ. 3.1). 
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ɼʘʣʽ, ʢʦʞʝʥ ʩʠʤʚʦʣ ʟ (3. 2) ʟʘʤʽʥʠʤʦ ʧʦʨʷʜʢʦʚʠʤ ʥʦʤʝʨʦʤ ʐʂ-ʟʥʘʢʘ 

(ʜʠʚ. ʪʘʙʣ. 3. 1) ʟ ʩʠʤʚʦʣʽʢʠ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ: 

 

           5     2     A    M   setʉ     &   setɺ      ʖ 
                              (3. 3)     
 31  28    0    12     40      14     40       29 

ʥʘʙʽʨ ɸ               ʥʘʙʽʨ ʉ     ʥʘʙʽʨ ɺ 

 

ɼʣʷ ʥʘʜʘʥʥʷ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʦʪʨʠʤʘʥʽʡ ʯʠʩʣʦʚʽʡ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ (3. 3), ʱʦ ʻ ʤʘʩʠʚʦʤ ʯʠʩʝʣ ʟ ʜʽʘʧʘʟʦʥʫ 0 õ 40 , ʾʾ ʥʝʦʙʭʽʜʥʦ 

ʟʘʢʦʜʫʚʘʪʠ ʢʦʨʝʢʪʫʚʘʣʴʥʠʤ ʢʦʜʦʤ, ʟʜʘʪʥʠʤ ʚʠʧʨʘʚʣʷʪʠ ʙʘʛʘʪʦʢʨʘʪʥʽ 

ʩʧʦʪʚʦʨʝʥʥʷ. ɿʘʩʪʦʩʫʻʤʦ  ʜʣʷ ʮʴʦʛʦ ʢʦʨʝʢʪʫʚʘʣʴʥʠʡ ʢʦʜ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ      

(ʨʠʩ. 3. 2). 

ʏʠʩʣʦʚʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ (3. 3) ʥʘʟʠʚʘʪʠʤʝʤʦ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʩʣʦʚʦʤ. 

ʊʝʢʩʪʦʚʠʡ 

    ʬʘʡʣ 

 

ʄʝʜʠʯʥʽ 

ʜʘʥʽ 

ʧʘʮʽʻʥʪʘ 

 

ʩʠʤʚʦʣ 

 

ʌʦʨʤʫʚʘʥ-

ʥʷ ʧʦʩʣʽʜʦʚ-

ʥʦʩʪʽ ʩʠʤ-

ʚʦʣʽʚ ʐʂ 

 

ʩʠʤʚʦʣ 

 

ʌʦʨʤʫʚʘʥ-

ʥʷ ʽʥʬʦʨ-

ʤʘʮʽʡʥʦʛʦ 

ʩʣʦʚʘ 

ʤʘʩʠʚ            

k-ʯʠʩʝʣ 

ASCII ʟ ʩʠʤʚʦ-

ʣʽʢʠ ʐʂ 

ʟ ʜʽʘʧʘʟʦʥʫ 

 0õP-1 (̔ ʥʬʦʨ-

ʤʘʮʽʡʥʝ 

ʩʣʦʚʦ) 

 

(ʧʦʚʽʜʦʤ-

ʣʝʥʥʷ) 

 

 (ʘʜʘʧʪʦʚʘʥʝ 

ʧʦʚʽʜʦʤʣʝʥʥʷ) 

   

ɹʘʛʘʪʦʢʦ- 

ʣʽʨʥʝ ʐʂ-

ʟʦʙʨʘʞʝʥʥʷ 

ʐʂ-

ʟʥʘʢ 

 

ʇʝʨʝʪʚʦʨʝʥ-

ʥʷ ñʯʠʩʣʦ ï 

ʐʂ-ʟʥʘʢò 

ʤʘʩʠʚ 

 n ʯʠʩʝʣ 

 

ʂʦʜʝʨ 

ʈʽʜʘ-ʉʦʣʦʤʦʥʘ  ʟ ʜʽʘʧʘʟʦʥʫ 0õʈ-

1 (ʢʦʜʦʚʝ ʩʣʦʚʦ) 

ʈʠʩ. 3.2. ʉʭʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ 

ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪʘ 

 

3. 2. ɿʘʚʘʜʦʩʪʽʡʢʝ ʢʦʜʫʚʘʥʥʷ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪʘ 

 

 ʅʝʭʘʡ   ʫ ʰʪʨʠʭʢʦʜʦʚʦʤʫ ʚʠʛʣʷʜʽ ʥʝʦʙʭʽʜʥʦ ʧʦʜʘʪʠ ʤʘʩʠʚ k ʯʠʩʝʣ, ʱʦ 

ʫʪʚʦʨʶʶʪʴ ʽʥʬʦʨʤʘʮʽʡʥʝ ʩʣʦʚʦ A=(ak-1 ak-2é a1 a0), ʷʢʦʤʫ ʧʦʩʪʘʚʠʤʦ ʫ 
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ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʥʦʛʦʯʣʝʥ ä
-

=

=
1

0

)(
k

i
i xa ixa , ʜʝ ai ⱦ {0, 1, 2, é, P-1}.  ɼʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʜʘʥʠʭ (ʦʩʢʽʣʴʢʠ ʐʂ-ʧʦʟʥʘʯʢʘ ʻ ʚʽʜʢʨʠʪʠʤ ʥʦʩʽʻʤ 

ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʦʞʝ ʧʽʜʜʘʚʘʪʠʩʷ ʥʝʙʘʞʘʥʠʤ ʟʦʚʥʽʰʥʽʤ ʚʧʣʠʚʘʤ, ʟʘʚʘʜʘʤ) 

ʟʘʩʪʦʩʫʻʤʦ ʢʦʨʝʢʪʫʚʘʣʴʥʠʡ ʢʦʜ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ, ʷʢʠʡ ʜʦʣʫʯʘʻ ʜʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʣʦʚʘ  r ʢʦʥʪʨʦʣʴʥʠʭ ʨʦʟʨʷʜʽʚ (ʨʠʩ. 3. 2). ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʥʘ 

ʥʦʩʽʡ ʙʫʜʝ ʥʘʥʝʩʝʥʦ n ʐʂ-ʟʥʘʢʽʚ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʢʦʜʦʚʝ ʩʣʦʚʦ                           

ʉ=(ʩn-1 an-2é ʩ1 ʩ0), ʽ ʷʢʦʤʫ ʧʦʩʪʘʚʠʤʦ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʥʦʛʦʯʣʝʥ 

ä
-

=

=
1

0

)(
n

j
j xc jxʩ , ʜʝ n ï k =r. ʉʣʦʚʦ ʉ ʦʪʨʠʤʫʶʪʴ ʷʢ ʨʝʟʫʣʴʪʘʪ ʧʨʦʮʝʜʫʨʠ 

ʢʦʜʫʚʘʥʥʷ: c(x)=a(x) ű(x), ʜʝ ű(x) ï ʪʚʽʨʥʠʡ ʤʥʦʛʦʯʣʝʥ ʢʦʜʫ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ. 

ɺʚʘʞʘʪʠʤʝʤʦ, ʱʦ ʦʧʝʨʘʮʽʾ ʥʘʜ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʤʥʦʛʦʯʣʝʥʽʚ ʚʠʢʦʥʫʶʪʴ ʟʘ 

ʤʦʜʫʣʝʤ ʧʨʦʩʪʦʛʦ ʯʠʩʣʘ ʈ. 

 ɺʚʘʞʘʪʠʤʝʤʦ ʪʘʢʦʞ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʘ ʻʤʥʽʩʪʴ ʐʂ-ʧʦʟʥʘʯʢʠ ʥʝ 

ʧʝʨʝʚʠʱʫʻ ʈ-1 ʐʂ-ʟʥʘʢʽʚ, ʪʦʙʪʦ nÒP-1.  

 ʊʚʽʨʥʠʡ ʤʥʦʛʦʯʣʝʥ ű(x) ʢʦʜʫ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ ʚʠʟʥʘʯʘʶʪʴ ʷʢ  

ű(x)=(x ï ɓ)(x ï ɓ2)ĿéĿ (x ï ɓr)= xr+ ű 
r-1x

r-1ĿéĿ ű1x+ ű0,  

ʜʝ ɓ ï ʧʨʠʤʽʪʠʚʥʠʡ ʝʣʝʤʝʥʪ ʧʦʣʷ GF(P). ʇʨʠʤʽʪʠʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʧʦʣʷ GF(P) 

ʻ ʮʽʣʝ ʯʠʩʣʦ, ʚʩʽ ʤʦʞʣʠʚʽ ʩʪʝʧʝʥʽ ʷʢʦʛʦ ʟʘ ʤʦʜʫʣʝʤ P ʜʘʶʪʴ ʚʩʽ ʥʝʥʫʣʴʦʚʽ 

ʝʣʝʤʝʥʪʠ ʧʦʣʷ, ʪʦʙʪʦ ʯʠʩʣʘ 1, 2, é , P-1. 

 ʅʘʧʨʠʢʣʘʜ, ʧʨʠʤʽʪʠʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʧʦʣʷ GF(11) ʻ ɓ=2, ʦʩʢʽʣʴʢʠ ʚʩʽ 

ʤʦʞʣʠʚʽ ʩʪʝʧʝʥʽ ʯʠʩʣʘ 2 ʟʘ ʤʦʜʫʣʝʤ 11 ʜʘʶʪʴ ʯʠʩʣʘ  1, 2, é , 10; 

ʧʨʠʤʽʪʠʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʧʦʣʷ GF(41)  ̒  ɓ=7. 

 ɿʘʟʚʠʯʘʡ, ʜʣʷ ʧʦʣʷ GF(P), ʜʝ P ï ʧʨʦʩʪʝ, ʧʨʠʤʽʪʠʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʧʦʣʷ 

ʤʦʞʝ ʙʫʪʠ ɓ=2, 3, 5, 7. 

 ʂʦʜ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ ʤʘʻ ʤʽʥʽʤʘʣʴʥʫ ʢʦʜʦʚʫ ʚʽʜʩʪʘʥʴ d*=n ï k + 1 = r +1.  

ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʚʽʜʦʤʦ, ʱʦ ʢʦʨʝʢʪʫʚʘʣʴʥʠʡ ʢʦʜ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʢʦʜʦʚʦʶ 

ʚʽʜʩʪʘʥʥʶ d* ʜʦʟʚʦʣʷʻ ʜʝʢʦʜʫʚʘʪʠ ʙʫʜʴ-ʷʢʫ ʢʦʥʬʽʛʫʨʘʮʽʶ ʟ t ʧʦʤʠʣʦʢ ʪʘ ɟ 

ʩʪʠʨʘʥʴ ʟʘ ʫʤʦʚʠ, ʱʦ d* Ó 2t + 1 + ɟ. ʋ ʪʝʦʨʽʾ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʢʦʜʫʚʘʥʥʷ  ʧʽʜ 

ʧʦʤʠʣʢʦʶ ʨʦʟʫʤʽʶʪʴ ʪʘʢʝ ʩʧʦʪʚʦʨʝʥʥʷ ʫ ʩʣʦʚʽ ʉ, ʢʦʣʠ ʥʝ ʚʽʜʦʤʝ ʥʽ ʡʦʛʦ 
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ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʫ ʩʣʦʚʽ, ʘʥʽ ʡʦʛʦ ʚʝʣʠʯʠʥʘ; ʘ ʧʽʜ ʩʪʠʨʘʥʥʷʤ ï ʩʧʦʪʚʦʨʝʥʥʷ, 

ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʷʢʦʛʦ ʫ ʩʣʦʚʽ ʚʽʜʦʤʝ, ʘʣʝ ʥʝ ʚʽʜʦʤʘ ʪʽʣʴʢʠ ʡʦʛʦ ʚʝʣʠʯʠʥʘ     

(ʫ ʜʘʥʥʦʤʫ ʨʘʟʽ ʩʪʠʨʘʥʥʷ ʻ ʤʘʪʝʤʘʪʠʯʥʠʤ ʧʦʥʷʪʪʷʤ, ʘ ʥʝ ʬʽʟʠʯʥʠʤ) [41].  

ʆʪʞʝ,      

                                                   r Ó 2t + ɟ                                                     (3. 4) 

ʎʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʫ ʦʙʠʨʘʪʠ ʧʦʪʨʽʙʥʫ ʢʽʣʴʢʽʩʪʴ 

ʢʦʥʪʨʦʣʴʥʠʭ ʨʦʟʨʷʜʽʚ ʜʣʷ ʟʘʭʠʩʪʫ ʮʽʣʽʩʥʦʩʪʽ ʜʘʥʠʭ  ʟʘʣʝʞʥʦ ʚʽʜ ʻʤʥʦʩʪʽ      

ʐʂ-ʧʦʟʥʘʯʢʠ ʪʘ ʩʝʨʝʜʦʚʠʱʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ, ʨʝʛʫʣʶʶʯʠ 

ʪʘʢʠʤ ʯʠʥʦʤ ʨʽʚʝʥʴ ʟʘʭʠʱʝʥʦʩʪʽ. 

 ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʻ ʧʦʪʨʝʙʘ ʚʠʧʨʘʚʣʷʪʠ ʚ ʩʣʦʚʘʭ t = 2 ʧʦʤʠʣʢʠ ʪʘ  ɟ=3 

ʩʪʠʨʘʥʥʷ, ʪʦ ʢʽʣʴʢʽʩʪʴ ʢʦʥʪʨʦʣʴʥʠʭ ʨʦʟʨʷʜʽʚ ʤʘʻ ʩʪʘʥʦʚʠʪʠ 7. 

 ɿʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ (3. 4) ʚʠʧʣʠʚʘʻ, ʱʦ ʜʣʷ ʢʦʨʝʢʮʽʾ ʢʦʞʥʦʾ ʧʦʤʠʣʢʠ ʚ 

ʢʦʜʽ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ ʚʠʪʨʘʯʘʶʪʴʩʷ ʜʚʘ ʢʦʥʪʨʦʣʴʥʽ ʨʦʟʨʷʜʠ, ʘ ʜʣʷ ʢʦʨʝʢʮʽʾ 

ʢʦʞʥʦʛʦ ʩʪʠʨʘʥʥʷ ï ʦʜʠʥ ʢʦʥʪʨʦʣʴʥʠʡ ʨʦʟʨʷʜ. 

 ʅʝʭʘʡ ʫ ʰʪʨʠʭʢʦʜʦʚʦʤʫ ʚʠʛʣʷʜʽ ʥʝʦʙʭʽʜʥʦ ʧʦʜʘʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ (3. 3), 

ʅʝʚʝʣʠʢʘ ʜʦʚʞʠʥʘ ʧʦʚʽʜʦʤʣʝʥʥʷ (3. 3) ʦʙʨʘʥʘ ʜʣʷ ʩʧʨʦʱʝʥʥʷ ʧʨʠʢʣʘʜʽʚ 

ʢʦʜʫʚʘʥʥʷ-ʜʝʢʦʜʫʚʘʥʥʷ; ʨʝʘʣʴʥʽ ʐʂ-ʧʦʟʥʘʯʢʠ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʥʘʣʽʯʫʶʪʴ ʚʽʜ 

ʢʽʣʴʢʦʭ ʩʦʪʝʥʴ ʜʦ ʢʽʣʴʢʦʭ ʪʠʩʷʯ ʐʂ-ʟʥʘʢʽʚ. 

 ʇʦʚʽʜʦʤʣʝʥʥʶ (3. 3) ʚʽʜʧʦʚʽʜʘʻ 8-ʨʦʟʨʷʜʥʝ ʽʥʬʦʨʤʘʮʽʡʥʝ ʩʣʦʚʦ                

ɸ=( ʘ7ʘ6ʘ5ʘ4ʘ3ʘ2ʘ1ʘ0)=(31  28  0  12  40  14  40  29). ɿʘʜʘʤʦ ʢʽʣʴʢʽʩʪʴ ʢʦʥʪʨʦʣʴʥʠʭ 

ʨʦʟʨʷʜʽʚ, ʥʘʧʨʠʢʣʘʜ, r =6. ʊʘʢʘ ʢʽʣʴʢʽʩʪʴ ʢʦʥʪʨʦʣʴʥʠʭ ʨʦʟʨʷʜʽʚ ʜʦʟʚʦʣʷʻ 

ʚʠʧʨʘʚʣʷʪʠ ʪʘʢʽ ʢʦʥʬʽʛʫʨʘʮʽʾ ʧʦʤʠʣʦʢ (t) ʪʘ ʩʪʠʨʘʥʴ (ɟ) : t = 3, ɟ=0;      t = 2, 

ɟ=2; t = 1, ɟ=4; t = 0, ɟ=6. ʊʦʜʽ ʪʚʽʨʥʠʡ ʤʥʦʛʦʯʣʝʥ ʢʦʜʫ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ ʜʦʨʽʚʥʶʻ 

ű(ʭ)=(ʭï7)(ʭï72)ĿéĿ (ʭï76) = ʭ6+12ʭ5+8ʭ4+34ʭ3+13ʭ2+24ʭ+34 (ʢʦʝʬʽʮʽʻʥʪʠ 

ʦʙʯʠʩʣʝʥʦ ʟʘ ʤʦʜʫʣʝʤ 41).   

 ɿʘʢʦʜʫʻʤʦ ʩʣʦʚʦ ɸ ʢʦʨʝʢʪʫʚʘʣʴʥʠʤ ʢʦʜʦʤ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ:                        

ʩ(ʭ) = ʘ(ʭ)ű(ʭ) = ( 31ʭ7+28ʭ6+12ʭ4+40ʭ3+14ʭ2+40ʭ+29)Ŀ(ʭ6+12ʭ5+8ʭ4+34ʭ3+ 

+13ʭ2 +24ʭ+34) = 31ʭ13+31ʭ12+10ʭ11+19ʭ10+22ʭ9+17ʭ8+38ʭ7+14ʭ6+25ʭ5+ 

+26ʭ4+4ʭ3+9ʭ2+6ʭ+2. 

ʂʦʜʦʚʝ ʩʣʦʚʦ ʜʦʨʽʚʥʶʻ: 
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                  ʉ = (31  31  10  19  22  17  38  14  25  26  4   9   6  2)                (3. 5) 

                          ʩ13   ʩ12   ʩ11   ʩ10   ʩ9    ʩ8     ʩ7    ʩ6     ʩ5    ʩ4    ʩ3   ʩ2   ʩ1  ʩ0.    

ʅʘ ʦʩʥʦʚʽ ʢʦʜʦʚʦʛʦ ʩʣʦʚʘ (3. 5) ʬʦʨʤʫʶʪʴ ʯʠʩʣʦʚʫ ʤʦʜʝʣʴ ʐʂ-ʧʦʟʥʘʯʢʠ     

(ʨʠʩ. 3. 3). ɼʣʷ ʪʦʛʦ, ʱʦʙ ʐʂ-ʧʦʟʥʘʯʢʘ ʙʫʣʘ ʢʚʘʜʨʘʪʥʦʶ, ʾʾ ʜʦʧʦʚʥʶʶʪʴ ʜʚʦʤʘ 

ʐʂ-ʟʥʘʢʘʤʠ ʩʠʤʚʦʣʘ-ʟʘʧʦʚʥʶʚʘʯʘ (pad), ʥʦʤʝʨ ʷʢʦʛʦ 38. ɼʘʣʽ, ʢʦʨʠʩʪʫʶʯʠʩʴ 

ʪʘʙʣ. 3. 1 ʧʦʨʷʜʢʦʚʽ ʥʦʤʝʨʠ ʐʂ-ʟʥʘʢʽʚ ʟʘʤʽʥʶʶʪʴ 9-ʨʦʟʨʷʜʥʠʤʠ ʚʝʢʪʦʨʘʤʠ 

ʐʂ-ʟʥʘʢʽʚ, ʱʦ ʤʘʶʪʴ ʨʦʟʤʽʨʥʽʩʪʴ 3ʭ3, ʦʪʨʠʤʫʶʯʠ ʪʘʢʠʤ ʯʠʥʦʤ ʢʦʣʽʨʥʫ 

ʤʦʜʝʣʴ ʐʂ-ʧʦʟʥʘʯʢʠ, ʢʦʞʥʫ ʯʘʨʫʥʢʫ ʷʢʦʾ ʟʘʙʘʨʚʣʶʶʪʴ ʚʽʜʧʦʚʽʜʥʠʤ 

ʢʦʣʴʦʨʦʤ (ʜʠʚ. ʨʠʩ. 3. 3). 

 ʅʝʭʘʡ ʪʝʢʩʪʦʚʝ ʧʦʚʽʜʦʤʣʝʥʥʷ 52AM&ʖ  ʥʝʦʙʭʽʜʥʦ ʧʦʜʘʪʠ ʫ ʚʠʛʣʷʜʽ 

ʧô̫ ʪʠʢʦʣʽʨʥʦʛʦ ʐʂ, ʩʠʤʚʦʣʽʢʘ ʷʢʦʛʦ ʫʪʚʦʨʝʥʘ ʥʘ ʦʩʥʦʚʽ ʧô̫ ʪʽʨʢʦʚʦʛʦ (5, 3)-

ʢʦʜʫ ʍʝʤʽʥʛʘ (ɼʦʜʘʪʦʢ ɼ) ʽ ʥʘʣʽʯʫʻ 64 ʐʂ-ʟʥʘʢʠ. 

 ɿʘʬʽʢʩʫʚʘʚʰʠ, ʥʘʧʨʠʢʣʘʜ, ʧʨʦʩʪʝ ʯʠʩʣʦ P = 59, ʷʢʝ ʻ ʙʣʠʟʴʢʠʤ ʜʦ ʯʠʩʣʘ 

64 (ʘʣʝ ʤʝʥʰʠʤ ʟʘ ʥʴʦʛʦ) , ʩʪʚʦʨʠʤʦ ʘʣʬʘʚʽʪ ʐʂ (ʪʘʙʣ. 3.2). ɺ ʘʣʬʘʚʽʪʽ ʪʘ 

ʩʠʤʚʦʣʽʮʽ ʮʴʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ 59 ʐʂ-ʟʥʘʢʽʚ (ʟ ʧʦʨʷʜʢʦʚʠʤʠ ʥʦʤʝʨʘʤʠ        

0 - 58) ʙʫʜʝʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʫ ʰʪʨʠʭʢʦʜʦʚʦʤʫ 

ʚʠʛʣʷʜʽ, ʘ ʐʂ-ʟʥʘʢʠ ʟ ʧʦʨʷʜʢʦʚʠʤʠ ʥʦʤʝʨʘʤʠ 59 ï 63 ʚʚʘʞʘʪʠʤʝʤʦ 

ʩʣʫʞʙʦʚʠʤʠ. 

 ʋ ʮʴʦʤʫ ʐʂ ʩʠʤʚʦʣʠ ASCII ʦʨʛʘʥʽʟʫʻʤʦ ʚ 4 ʥʘʙʦʨʠ (ʅʘʙʽʨ ɸ ï ʅʘʙʽʨ D), 

ʘ ʜʣʷ ʧʝʨʝʭʦʜʫ ʟ ʦʜʥʦʛʦ ʥʘʙʦʨʫ ʜʦ ʽʥʰʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝʤʦ 4 ʩʠʤʚʦʣʠ-

ʧʝʨʝʤʠʢʘʯʽ setA ï setD. 
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ʊʝʢʩʪʦʚʝ ʧʦʚʽʜʦʤʣʝʥʥʷ:  52AM&ʖ   
ɸʜʘʧʪʦʚʘʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ:  5     2    A    M    setC   &   setB   ʖ  
ɯʥʬʦʨʤʘʮʽʡʥʝ ʩʣʦʚʦ:               31  28    0    12     40    14    40     29 
ʂʦʜʦʚʝ ʩʣʦʚʦ ʢʦʜʫ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ:31 31 10  19  22 17  38  14  25  26  4  9  6  2 
  

31 31 10 19 

22 17 38 14 ʏʠʩʣʦʚʘ 

25 26 4 9 ʤʦʜʝʣʴ 

6 2 38 38 ʐʂ-ʧʦʟʥʘʯʢʠ 

 
 

ʐʂ-ʟʥʘʢ (31) 2 0 3 2 0 3 1 2 0 1 1 2  

2 0 3 

1 3 3 

1 0 1 
 

1 3 3 1 3 3 2 2 1 2 0 1  

1 0 1 1 0 1 3 1 2 2 0 1 ʂʦʣʽʨʥʘ 

2 3 0 1 0 2 3 3 2 1 3 3 ʤʦʜʝʣʴ 

 3 3 2 3 2 2 0 1 0 2 1 1 ʐʂ-ʧʦʟʥʘʯʢʠ 

2 0 3 1 3 3 1 0 1 1 2 3 3 0 3 2 2 0 1 3 3  

(ʢʦʜʦʚʝ ʩʣʦʚʦ 2 2 3 2 1 0 0 2 1 1 2 3  

ʢʦʜʫ ɹʏʍ) 3 0 2 1 0 3 0 1 0 3 3 2  

 3 0 2 3 2 0 3 3 2 0 3 1  

   

   

   
 

0 3 0 0 1 1 3 3 2 3 3 2  

3 1 2 3 0 2 0 1 0 0 1 0  

3 0 1 0 3 3 2 2 0 2 2 0  

 

              

 0 ï ʙʽʣʠʡ 

 1 - ʯʝʨʚʦʥʠʡ 

 2 - ʟʝʣʝʥʠʡ 

            ʐʂ-ʧʦʟʥʘʯʢʘ 

            ʯʦʪʠʨʠʢʦʣʽʨʥʦʛʦ 

            ʰʪʨʠʭʦʚʦʛʦ 

 3 - ʩʠʥʽʡ             ʢʦʜʫ 

              

              

              

              

              

             

             

 

ʈʠʩ. 3. 3. ʇʨʠʢʣʘʜ ʬʦʨʤʫʚʘʥʥʷ ʐʂ-ʧʦʟʥʘʯʢʠ 4-ʢʦʣʽʨʥʦʛʦ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ 

ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ (ʩʠʤʚʦʣʽʢʘ ï ʥʘ ʦʩʥʦʚʽ ʯʝʪʚʽʨʢʦʚʦʛʦ (9, 3) ʢʦʜʫ ɹʏʍ) 
 

 



111 
 

ʊʘʙʣʠʮʷ 3. 2 

ɸʣʬʘʚʽʪ ʪʘ ʩʠʤʚʦʣʽʢʘ ʧô̫ ʪʠʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ ʧʦʪʫʞʥʦʩʪʽ 59 ʥʘ 

ʦʩʥʦʚʽ ʧô̫ ʪʽʨʢʦʚʦʛʦ (5,3)-ʢʦʜʫ ʍʝʤʽʥʛʘ (ʣʘʪʠʥʩʴʢʘ ʪʘ ʢʠʨʠʣʠʯʥʘ ʘʙʝʪʢʠ) 

 
ʅʦʤʝʨ 

ʩʠʤʚʦʣʫ 

ʅʘʙʽʨ  ɸ ʅʘʙʽʨ ɺ ʅʘʙʽʨ ʉ ʅʘʙʽʨ D ɺʝʢʪʦʨ ʐʂ-ʟʥʘʢʘ 

1 2 3 4 5 6 

      

0 A a ɸ ʘ 0 0 1 1 3 

1 B b ɹ ʙ 0 0 2 2 1 

2 C c ɺ ʚ 0 0 3 3 4 

3 D d ɻ ʛ 0 0 4 4 2 

4 E e ɼ ʜ 0 1 0 1 2 

5 F f ɽ ʝ 0 1 1 2 0 

6 G g ɭ  ̒ 0 2 0 2 4 

7 H h ɾ ʞ 0 2 2 4 0 

8 I I ɿ ʟ 0 3 0 3 1 

9 J J ʀ ʠ 0 3 3 1 0 

10 K k ɯ  ̔ 0 4 0 4 3 

11 L l ɰ  ʾ 0 4 4 3 0 

12 M m ʁ ʡ 1 0 1 2 4 

13 N n ʂ ʢ 1 0 2 3 2 

14 O o ʃ ʣ 1 0 4 0 3 

15 P p ʄ ʤ 1 1 0 2 3 

16 Q q ʅ ʥ 1 1 3 0 2 

17 R r ʆ ʦ 1 2 0 3 0 

18 S s ʇ ʧ 1 2 1 4 3 

19 T t ʈ ʨ 1 2 2 0 1 

20 U u ʉ ʩ 1 3 0 4 2 

21 V v ʊ ʪ 1 3 3 2 1 

22 W w ʋ ʫ 1 3 4 3 4 

23 X x ʌ ʬ 1 4 2 2 0 

24 Y y ʍ ʭ 1 4 4 4 1 

25 Z z ʎ ʮ 2 0 2 4 3 

26 0 0 ʏ ʯ 2 0 3 0 1 

27 1 1 ʐ  h 2 0 4 1 4 

28 2 2 ʑ  ɦ 2 1 0 3 4 

29 3 3 ʖ  ʁ 2 1 1 4 2 

30 4 4 ʗ  ̫ 2 1 3 1 3 

31 5 5 ʔ  ɹ 2 2 0 4 1 

32 6 6 0 0 2 2 1 0 4 

33 7 7 1 1 2 3 3 3 2 

34 8 8 2 2 2 3 4 4 0 

35 9 9 3 3 2 4 0 1 0 

36 ! ! 4 4 2 4 2 3 1 

37 ò ò 5 5 2 4 4 0 2 

38 $ $ 6 6 3 0 1 4 1 

39 & & 7 7 3 0 2 0 4 

40 *  *  8 8 3 0 3 1 2 
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1 2 3 4 5 6 

      

41 + + 9 9 3 1 0 4 0 

42 space space space space 3 1 1 0 3 

43 ó ó ó ó 3 1 3 2 4 

44 . . . . 3 2 1 1 0 

45 , , , , 3 2 2 2 3 

46 ; ; ; ; 3 3 0 1 4 

47 ( ( ( ( 3 3 4 0 1 

48 ) ) ) ) 3 4 0 2 1 

49 - - - - 3 4 2 4 2 

50 / / / / 3 4 4 1 3 

51 : : : : 4 0 1 0 2 

52 @ @ @ @ 4 0 3 2 3 

53 # # # # 4 0 4 3 1 

54 % % % % 4 1 1 1 4 

55 pad pad pad pad 4 1 3 3 0 

56 setB setA setA setA 4 2 0 1 3 

57 setC setC setB setB 4 2 1 2 1 

58 setD setD setD setC 4 2 2 3 4 

 

ɿʘʟʥʘʯʝʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟ 6-ʪʠ ʩʠʤʚʦʣʽʚ ASCII, ʷʢʫ ʚʚʦʜʷʪʴ ʟ 

ʢʣʘʚʽʘʪʫʨʠ, ʚʽʜʧʦʚʽʜʘʻ ʪʘʢʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʠʤʚʦʣʽʚ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ ʪʘ ʾʭ 

ʧʦʨʷʜʢʦʚʠʭ ʥʦʤʝʨʽʚ (ʜʠʚ. ʪʘʙʣ. 3. 2). 

   5     2     A   M    &   setC   ʖ   

                    31   28     0   12    39    57    29           (3. 6) 

 ɿʘʢʦʜʫʻʤʦ ʽʥʬʦʨʤʘʮʽʡʥʝ ʩʣʦʚʦ A = (31 28 0 12 39 57 29) ʢʦʜʦʤ ʈʽʜʘ-

ʉʦʣʦʤʦʥʘ ʟʘʜʘʚʰʠ, ʥʘʧʨʠʢʣʘʜ, ʯʦʪʠʨʠ ʢʦʥʪʨʦʣʴʥʽ ʨʦʟʨʷʜʠ (r = 4). 

 ʇʨʠʤʽʪʠʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʧʦʣʷ GF(59) ̒  ɓ=2. ʊʦʜʽ ʪʚʽʨʥʠʡ ʤʥʦʛʦʯʣʝʥ ű(x) 

ʢʦʜʫ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ ʚʠʟʥʘʯʠʤʦ ʷʢ  

ű(x) =( x ï 2)(x ï 22) ὼ  ς  ὼ  ς ὼ ςωὼ ττὼ τσὼ ςρȟ,  

ʘ ʢʦʜʦʚʝ ʩʣʦʚʦ ʜʦʨʽʚʥʶʻ 

      ʉ = (31    42   52   40    0     3    20   27   3    25  19)        (3. 7) 

                   c10    c9    c8     c7    c6    c5   c4    c3   c2    c1   c0 

 ʅʘ ʦʩʥʦʚʽ ʢʦʜʦʚʦʛʦ ʩʣʦʚʘ (3. 7) ʩʬʦʨʤʫʻʤʦ ʯʠʩʣʦʚʫ ʤʦʜʝʣʴ ʐʂ-

ʧʦʟʥʘʯʢʠ (ʨʠʩ. 3. 4). 

 ʆʩʢʽʣʴʢʠ ʚʝʢʪʦʨ ʐʂ-ʟʥʘʢʘ ʤʽʩʪʠʪʴ 5 ʝʣʝʤʝʥʪʽʚ (ʥʝʧʘʨʥʘ ʢʽʣʴʢʽʩʪʴ), ʪʦ 

ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʐʂ-ʧʦʟʥʘʯʢʠ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʫʚʘʪʠ ʧʦʧʘʨʥʝ ʦʙô̒ ʜʥʘʥʥʷ 
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ʐʂ-ʟʥʘʢʽʚ, ʫ ʷʢʦʤʫ ʣʽʚʠʡ ʐʂ-ʟʥʘʢ ʧʘʨʠ ʻ ʧʨʷʤʠʤ, ʘ ʧʨʘʚʠʡ ï ʽʥʚʝʨʩʥʠʤ. 

ʅʘʧʨʠʢʣʘʜ, ʯʠʩʣʦʚʘ ʧʘʨʘ 31 42Ë ʦʟʥʘʯʘʻ, ʱʦ ʐʂ-ʟʥʘʢ ʟ ʧʦʨʷʜʢʦʚʠʤ ʥʦʤʝʨʦʤ 

31 ʻ ʧʨʷʤʠʤ (ʚʝʢʪʦʨ: 2 2 0 4 1),  ʘ ʐʂ-ʟʥʘʢ ʟ ʧʦʨʷʜʢʦʚʠʤ ʥʦʤʝʨʦʤ 42       

(ʚʝʢʪʦʨ: 3 1 1 0 3) ʩʣʽʜ ʧʨʦʽʥʚʝʨʪʫʚʘʪʠ, ʪʦʙʪʦ ʡʦʛʦ ʚʝʢʪʦʨ ʩʣʽʜ ʟʘʧʠʩʘʪʠ ʫ 

ʟʚʦʨʦʪʥʦʤʫ ʧʦʨʷʜʢʫ: 42Ë (3 0 1 1 3), ʽ ʧʽʩʣʷ ʮʴʦʛʦ ʦʙô̒ ʜʥʘʪʠ ʜʚʘ ʐʂ-ʟʥʘʢʠ ʷʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3. 4. 

 

ʊʝʢʩʪʦʚʝ ʧʦʚʽʜʦʤʣʝʥʥʷ:  52AM&ʖ   

ɸʜʘʧʪʦʚʘʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ:  5     2    A    M   &   setC   ʖ  

ʂʦʜʦʚʝ ʩʣʦʚʦ ʢʦʜʫ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ: 31  42  52  40   0   3   20   27   3   25   19  

ʐʂ-ʟʥʘʢ (31) - ʧʨʷʤʠʡ  31  42Ë 52  40Ë        

                      ʏʠʩʣʦʚʘ 

 2 2 0           0  3Ë 20  27Ë ʤʦʜʝʣʴ 

 4 1                      ʐʂ-ʧʦʟʥʘʯʢʠ 

              3  25Ë 19 55Ë        

2 2 0 4 1 ï ʚʝʢʪʦʨ ʐʂ-ʟʥʘʢʘ                   

(ʢʦʜʦʚʝ ʩʣʦʚʦ ʢʦʜʫ ʍʝʤʽʥʛʘ)  

 

ʐʂ-ʟʥʘʢ (42Ë) - ʽʥʚʝʨʩʥʠʡ  2 2 0 3 0 4 0 3 2 1        

              4 1 1 1 3 2 3 3 0 3 ʂʦʣʽʨʥʘ 

 3 0            0 0 1 2 4 1 3 0 4 1 ʤʦʜʝʣʴ 

1 1 3            1 3 4 0 0 4 2 4 0 2 ʐʂ-ʧʦʟʥʘʯʢʠ 

              0 0 4 3 4 1 2 2 0 3        

3 1 1 0 3 ï ʚʝʢʪʦʨ ʐʂ-ʟʥʘʢʘ  4 2 2 0 2 0 1 3 1 4        

(ʢʦʜʦʚʝ ʩʣʦʚʦ ʢʦʜʫ ʍʝʤʽʥʛʘ) 

 

0 ï ʙʽʣʠʡ,  1- ʯʝʨʚʦʥʠʡ                    

                         ʐʂ-ʧʦʟʥʘʯʢʘ 

2- ʟʝʣʝʥʠʡ, 3- ʩʠʥʽʡ             ʧô̫ ʪʠʢʦʣʽʨʥʦʛʦ 

                         ʰʪʨʠʭʦʚʦʛʦ 

4 - ʯʦʨʥʠʡ             ʢʦʜʫ 

                                

  

ʈʠʩ. 3. 4. ʇʨʠʢʣʘʜ ʬʦʨʤʫʚʘʥʥʷ ʐʂ-ʧʦʟʥʘʯʢʠ 5-ʢʦʣʽʨʥʦʛʦ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ 

ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ (ʩʠʤʚʦʣʽʢʘ ï ʥʘ ʦʩʥʦʚʽ ʧô̫ ʪʽʨʢʦʚʦʛʦ (5,3)-ʢʦʜʫ ʍʝʤʽʥʛʘ) 
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3. 3. ɺʽʜʪʚʦʨʝʥʥʷ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪʘ ʟ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ  

                  h ʪʨʠʭʢʦʜʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ 

 

  ʇʽʩʣʷ ʩʢʘʥʫʚʘʥʥʷ ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʟ ʥʦʩʽʷ (ʷʢʠʤ ʤʦʞʝ ʙʫʪʠ 

ʧʘʧʝʨʦʚʘ ʥʘʣʽʧʢʘ ʘʙʦ ʝʢʨʘʥ ʩʤʘʨʪʬʦʥʘ, ʤʦʥʽʪʦʨʘ, ʧʣʘʥʰʝʪʘ) ʬʦʨʤʫʶʪʴ 

ʜʚʦʚʠʤʽʨʥʠʡ ʤʘʩʠʚ, ʢʦʞʝʥ ʝʣʝʤʝʥʪ ʷʢʦʛʦ ʻ ʥʦʤʝʨʦʤ ʢʦʣʴʦʨʫ ʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽʡ ʧʘʣʽʪʨʽ. ʆʙʨʦʙʣʷʶʯʠ ʮʝʡ ʤʘʩʠʚ ʧʦʨʷʜʢʦʚʦ (ʥʘʧʨʠʢʣʘʜ, ʟ 

ʧʨʘʚʦʛʦ ʥʠʞʥʴʦʛʦ ʢʫʪʘ ʜʦ ʣʽʚʦʛʦ ʚʝʨʭʥʴʦʛʦ, ʘʙʦ ʥʘʚʧʘʢʠ) ʚʠʜʽʣʷʶʪʴ ʢʦʣʽʨʥʽ 

ʝʣʝʤʝʥʪʠ, ʱʦ ʫʪʚʦʨʶʶʪʴ L-ʧʦʜʽʙʥʠʡ ʽʜʝʥʪʠʬʽʢʘʪʦʨ, ʙʦʨʜʶʨʥʠʡ ʨʠʩʫʥʦʢ ʪʘ 

ʤʘʪʨʠʮʶ ʐʂ-ʟʥʘʢʽʚ. ɼʘʣʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʘʥʘʣʽʟ ʝʣʝʤʝʥʪʽʚ ʢʦʞʥʦʛʦ ʐʂ-ʟʥʘʢʘ. 

ʐʂ-ʟʥʘʢʠ ʦʙʨʦʙʣʷʶʪʴ ʧʦʩʣʽʜʦʚʥʦ, ʽ ʧʨʠ ʮʴʦʤʫ ʧʨʘʮʶʻ ʣʽʯʠʣʴʥʠʢ, ʷʢʠʡ 

ʬʦʨʤʫʻ ʥʦʤʝʨ ʧʦʪʦʯʥʦʛʦ (ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ) ʐʂ-ʟʥʘʢʘ. 

ʇʦʪʦʯʥʠʡ ʐʂ-ʟʥʘʢ ʧʝʨʝʪʚʦʨʶʶʪʴ ʚ ʦʜʥʦʚʠʤʽʨʥʠʡ ʚʝʢʪʦʨ ʐʂ-ʟʥʘʢʘ            

(ʨʠʩ. 3. 5), ʷʢʠʡ ʜʝʢʦʜʫʶʪʴ ʚʥʫʪʨʽʰʥʽʤ ʜʝʢʦʜʝʨʦʤ (ʜʝʢʦʜʝʨʦʤ ɹʏʍ ʘʙʦ 

ʜʝʢʦʜʝʨʦʤ ʍʝʤʽʥʛʘ ï ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʫʪʚʦʨʝʥʥʷ ʩʠʤʚʦʣʽʢʠ ʰʪʨʠʭʦʚʦʛʦ 

ʢʦʜʫ). 

 ʉʢʦʨʝʛʦʚʘʥʠʡ ʚʥʫʪʨʽʰʥʽʤ ʜʝʢʦʜʝʨʦʤ ʚʝʢʪʦʨ ʐʂ-ʟʥʘʢʘ ʧʝʨʝʪʚʦʨʶʶʪʴ ʫ 

ʯʠʩʣʦ ʟ ʜʽʘʧʘʟʦʥʫ 0 õ ʈ ï 1 (ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ ʐʂ-ʟʥʘʢʘ ʚ ʩʠʤʚʦʣʽʮʽ ʐʂ), ʜʣʷ 

ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ, ʥʘʧʨʠʢʣʘʜ, ʪʘʙʣ. 3. 1 ʘʙʦ ʪʘʙʣ. 3. 2. ʈʝʟʫʣʴʪʘʪʦʤ 

ʦʙʨʦʙʣʝʥʥʷ ʚʩʽʭ ʐʂ-ʟʥʘʢʽʚ ʻ ʤʘʩʠʚ n ʯʠʩʝʣ ʟ ʜʽʘʧʘʟʦʥʫ 0 õ P -1, ʷʢʠʡ ʻ 

ʟʯʠʪʘʥʠʤ ʩʣʦʚʦʤ ʉ' ʢʦʜʫ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ. ʎʝ ʩʣʦʚʦ ʜʝʢʦʜʫʶʪʴ ʟʘ ʧʨʘʚʠʣʘʤʠ 

ʢʦʜʫ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ ʟ ʤʝʪʦʶ ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʤʠʣʦʢ, ʷʢʽ ʥʝ ʚʜʘʣʦʩʷ ʚʠʷʚʠʪʠ ʘʙʦ 

ʚʠʧʨʘʚʠʪʠ ʚʥʫʪʨʽʰʥʽʤ ʜʝʢʦʜʝʨʦʤ. ʇʦʨʷʜʢʦʚʽ ʥʦʤʝʨʠ ñʩʪʝʨʪʠʭò ʐʂ-ʟʥʘʢʽʚ (ʥʘ 

ʨʠʩ. 3. 5 ʧʦʢʘʟʘʥʦ ʧʫʥʢʪʠʨʦʤ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʝʢʦʜʝʨʦʤ ʢʦʜʫ ʈʽʜʘ-

ʉʦʣʦʤʦʥʘ. ʐʂ-ʟʥʘʢʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʠʤʚʦʣʫ-ʟʘʧʦʚʥʶʚʘʯʫ (pad), ʱʦ 

ʜʦʧʦʚʥʶʶʪʴ ʐʂ-ʧʦʟʥʘʯʢʫ ʜʦ ʧʨʷʤʦʢʫʪʥʦʾ (ʢʚʘʜʨʘʪʥʦʾ) ʬʦʨʤʠ, ʥʝ ʜʝʢʦʜʫʶʪʴ; 

ʚʦʥʠ ʚʽʜʢʠʜʘʶʪʴʩʷ. 
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ɹʘʛʘʪʦʢʦ-

ʣʽʨʥʝ ʐʂ-

ʟʦʙʨʘʞʝʥ-

ʥʷ

ʇʝʨʝʪʚʦ-

ʨʝʥʥʷ 

çʐʂ ʟʥʘʢ-

ʚʝʢʪʦʨ ʐʂ 

ʟʥʘʢʘè

ɼʝʢʦʜʝʨ 

ɹʏʍ 

(ʚʥʫʪʨʽʰʥʽʡ 

ʜʝʢʦʜʝʨ)

ʇʝʨʝʪʚʦ-

ʨʝʥʥʷ 

ʯʠʩʣʦ 

ʩʠʤʚʦʣ 

ASCII

ʄʝʜʠʯʥʽ 

ʜʘʥʽ 

ʧʘʮʽʻʥʪʘ

ɺʠʜʽʣʝʥʥʷ 

ʽʥʬʦʨʤʘ-

ʮʽʡʥʦʛʦ 

ʩʣʦʚʘ

ɼʝʢʦʜʝʨ 

ʢʦʜʫ ʈʽʜʘ-

ʉʦʣʦʤʦʥʘ 

(ʟʦʚʥʽʰʥʽʡ 

ʜʝʢʦʜʝʨ)

ʇʝʨʝʪʚʦʨʝʥʥʷ 

"ɺʝʢʪʦʨ ʐʂ 

ʟʥʘʢʘ ï ʯʠʩʣʦ ʟ 

ʜʽʘʧʘʟʦʥʫ 0õP-

1"

ʐʂ 

ʟʥʘʢ

ɿʯʠʪʘʥʠʡ 

ʚʝʢʪʦʨ ʐʂ 

ʟʥʘʢʘ

ʉʢʦʨʝʛʦʚʘʥʠʡ

 ʚʝʢʪʦʨ ʐʂ 

ʟʥʘʢʘ

ʊʝʢʩʪʦʚʠʡ ʬʘʡʣ

ʩʠʤʚʦʣ 

ASCII

ʄʘʩʠʚ k-

ʯʠʩʝʣ ʟ 

ʜʽʘʧʘʟʦʥʫ 

0õP-1

ʉʢʦʨʝʛʦ-

ʚʘʥʝ 

ʩʣʦʚʦ 

ʢʦʜʫ
ʉ
ʪ
ʠ
ʨ
ʘ
ʥ
ʥ
ʷ
 
(
ʥ
ʦ
ʤ
ʝ
ʨ
 

ʨ
ʦ
ʟ
ʨ
ʷ
ʜ
ʫ
)

ʄʘʩʠʚ n-ʯʠʩʝʣ ʟ 

ʜʽʘʧʘʟʦʥʫ 0õP-1
 

 

ʈʠʩ. 3. 5. ʉʭʝʤʘ ʚʽʜʪʚʦʨʝʥʥʷ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪʘ 

ʟ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ 

 

ʅʘʧʨʠʢʣʘʜ, ʨʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʜʝʢʦʜʝʨʘ ɹʏʍ ʤʦʞʫʪʴ ʙʫʪʠ ʪʨʠ 

ʚʠʩʥʦʚʢʠ: ñʐʂ-ʟʥʘʢ ʥʝ ʫʰʢʦʜʞʝʥʦò (ʷʢʱʦ ʩʠʥʜʨʦʤ ʧʦʤʠʣʢʠ ʜʦʨʽʚʥʶʻ ʥʫʣʶ), 

ñʐʂ-ʟʥʘʢ ʚʠʧʨʘʚʣʝʥʦò (ʷʢʱʦ ʜʝʢʦʜʝʨ ʚʠʧʨʘʚʣʷʻ ʦʜʥʦ- ʘʙʦ ʜʚʦʢʨʘʪʥʫ ʧʦʤʠʣʢʫ 

ʫ ʚʝʢʪʦʨʽ ʐʂ-ʟʥʘʢʘ), ñʉʪʝʨʪʠʡ ʐʂ-ʟʥʘʢò (ʷʢʱʦ ʜʝʢʦʜʝʨ ʚʠʷʚʠʪʴ ʩʧʦʪʚʦʨʝʥʥʷ 

ʪʨʴʦʭ ʘʙʦ ʙʽʣʴʰʝ ʝʣʝʤʝʥʪʽʚ ʫ ʐʂ-ʟʥʘʢʫ). 

 ɼʦʢʣʘʜʥʽʰʝ ʧʨʦʮʝʩ ʜʝʢʦʜʫʚʘʥʥʷ ʨʦʟʛʣʷʥʝʤʦ ʥʘ ʧʨʠʢʣʘʜʽ ʟʯʠʪʫʚʘʥʥʷ 

ʐʂ-ʧʦʟʥʘʯʢʠ, ʷʢʽʡ ʧʨʠ ʾʾ ʬʦʨʤʫʚʘʥʥʽ ʪʘ ʥʘʥʝʩʝʥʥʽ ʥʘ ʥʦʩʽʡ ʚʽʜʧʦʚʽʜʘʣʦ ʢʦʜʦʚʝ 

ʩʣʦʚʦ (3. 5). ʅʝʭʘʡ ʚʥʘʩʣʽʜʦʢ ʫʰʢʦʜʞʝʥʴ ʟʘʟʥʘʣʠ ʩʧʦʪʚʦʨʝʥʥ ̫ ʯʦʪʠʨʠ           

ʐʂ-ʟʥʘʢʠ, ʘ ʩʘʤʝ: ʐʂ-ʟʥʘʢʠ ʩ'9 ʪʘ ʩ'5 ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʷʢ ʩʪʠʨʘʥʥ̫; ʘ   ʩ'7 ʪʘ ʩ'2  

ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʷʢ ʧʦʤʠʣʢʠ: 
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              ɓl :    713   712     711   710    79     78    77     76     75     74     73     72    71    70 

        ʉ' =  (31  31   10   19    0   17  17   14   0    26   4   18    6   2)             (3. 8) 

                 ʩ'13   ʩ'12   ʩ'11   ʩ'10   ʩ'9    ʩ'8   ʩ'7    ʩ'6    ʩ'5    ʩ'4   ʩ'3   ʩ'2    ʩ'1    ʩ'0  

ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʜʝʢʦʜʫʚʘʥʥʷ ʩʪʠʨʘʥʥʷ ʟʘʤʽʥʝʥʽ ʜʝʢʦʜʝʨʦʤ ʢʦʜʫ ʈʽʜʘ-

ʉʦʣʦʤʦʥʘ ʥʘ ʥʫʣʴʦʚʽ ʟʥʘʯʝʥʥʷ (ʮʝ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʠʡ ʧʨʠʡʦʤ), ʷʢʽ ʚʠʜʽʣʝʥʦ ʚ 

(3. 8) ʞʠʨʥʠʤ, ʘ ʨʦʟʨʷʜʠ, ʱʦ ʤʽʩʪʷʪʴ ʧʦʤʠʣʢʠ, ʧʽʜʢʨʝʩʣʝʥʦ. ʂʦʞʥʦʤʫ ʨʦʟʨʷʜʫ 

ʩʣʦʚʘ ʉ' ʩʪʘʚʣʷʪʴ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʣʦʢʘʪʦʨ, ʷʢʠʡ ʧʦʜʘʶʪʴ ʘʙʦ ʫ ʩʪʝʧʝʥʝʚʦʤʫ 

ʚʠʛʣʷʜʽ (ɓl), ʘʙʦ ʫ ʚʠʛʣʷʜʽ ʜʝʩʷʪʢʦʚʦʛʦ ʯʠʩʣʘ L=(ɓl)mod ʈ. 

 ɼʝʢʦʜʫʚʘʥʥʷ ʧʨʦʚʘʜʷʪʴ ʚ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

1. ʆʙʨʦʙʣʷʶʯʠ ʩʣʦʚʦ ʉ' (3.8) ʩʧʨʘʚʘ ʥʘʣʽʚʦ ʜʝʢʦʜʝʨ ʬʽʢʩʫʻ ʥʦʤʝʨʠ 

ʨʦʟʨʷʜʽʚ ὑ1=5 ʪʘ ὑ2=9, ʱʦ ʤʽʩʪʷʪʴ ʩʪʠʨʘʥʥʷ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʽʩʪʴ ʩʪʠʨʘʥʴ 

ɟ=2. ʇʝʨʝʚʽʨʷʶʪʴ ʚʽʜʥʦʰʝʥʥʷ ɟÒ r. ʗʢʱʦ ɟ> r, ʪʦ ʢʽʣʴʢʽʩʪʴ ʩʪʠʨʘʥʴ 

ʧʝʨʝʚʠʱʫʻ ʢʦʨʝʢʪʫʚʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʢʦʜʫ, ʽ ʜʝʢʦʜʫʚʘʥʥʷ ʩʣʽʜ ʧʨʠʧʠʥʠʪʠ 

ʯʝʨʝʟ ʥʝʚʠʧʨʘʚʥʽ ʩʧʦʪʚʦʨʝʥʥʷ. ʗʢʱʦ ɟÒr, ʪʦ ʟʥʘʭʦʜʷʪʴ ʣʦʢʘʪʦʨʠ ʩʪʠʨʘʥʴ 

13     ,38 77
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ʗʢʱʦ ʩʪʠʨʘʥʴ ʥʝ ʚʠʷʚʣʝʥʦ, ʪʦ ɟ=0. 

2. ɿʥʘʭʦʜʷʪʴ ʤʥʦʛʦʯʣʝʥ ʣʦʢʘʪʦʨʽʚ ʩʪʠʨʘʥʴ  
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ʗʢʱʦ ɟ=0, ʪʦ ɚ(ʭ)=1. 

3. ɺʠʟʥʘʯʘʶʪʴ, ʷʢʫ ʤʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ t ʱʝ ʤʦʞʝ ʚʠʧʨʘʚʠʪʠ 

ʜʝʢʦʜʝʨ ʧʽʩʣʷ ʚʠʷʚʣʝʥʥʷ ɟ ʩʪʠʨʘʥʴ: t=int((r - ɟ)/2). 

ʅʘʷʚʥʘ ʢʽʣʴʢʽʩʪʴ ɛ ʧʦʤʠʣʦʢ ʫ ʟʯʠʪʘʥʦʤʫ ʩʣʦʚʽ ʤʘʻ ʟʘʜʦʚʦʣʴʥʷʪʠ ʫʤʦʚʫ 

ɛÒt. 

ʆʩʢʽʣʴʢʠ r=6, ʪʦ ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ t ʧʦʤʠʣʦʢ, ʷʢʫ ʤʦʞʝ ʚʠʧʨʘʚʠʪʠ 

ʜʝʢʦʜʝʨ ʧʽʩʣʷ ʚʠʷʚʣʝʥʥʷ ʜʚʦʭ ʩʪʠʨʘʥʴ, ʩʪʘʥʦʚʠʪʴ        t=int((6 - 2)/2)=2. 

4. ʆʙʯʠʩʣʶʶʪʴ ʢʦʤʧʦʥʝʥʪʠ Ɋ1, Ɋ2, é, Ɋr ʩʠʥʜʨʦʤʫ ʩʧʦʪʚʦʨʝʥʴ          

Ɋ=(Ɋ1Ɋ2 é Ɋr):  Ɋw=c'(ɓw), w=1, 2, é, r,  
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ʜʝ i
n

i
ixxc cä

-

=

=
1

0
')(' ; c'i ï ʨʦʟʨʷʜʠ ʟʯʠʪʘʥʦʛʦ ʩʣʦʚʘ. ʗʢʱʦ ʚʩʽ ʢʦʤʧʦʥʝʥʪʠ 

ʩʠʥʜʨʦʤʫ ʩʧʦʪʚʦʨʝʥʴ Ɋ ʜʦʨʽʚʥʶʶʪʴ ʥʫʣʶ, ʪʦ ʧʨʠʡʤʘʶʪʴ ʨʽʰʝʥʥʷ ʧʨʦ 

ʚʽʜʩʫʪʥʽʩʪʴ ʩʧʦʪʚʦʨʝʥʴ ʫ ʟʯʠʪʘʥʦʤʫ ʩʣʦʚʽ. 

Ɋ1=c'(71)= 

=31(71)13+31(71)12+10(71)11+19(71)10+17(71)8+17(71)7+14(71)6+26(71)4+ 

4(71)3+18(71)2+6(71)1+2=37 (mod 41); 

Ɋ2= c'(72)=35; Ɋ3= c'(73)=23; Ɋ4= c'(74)=11; Ɋ5= c'(75)=38; Ɋ6= c'(76)=5. 

ʆʩʢʽʣʴʢʠ ɊÍ0 ï ʩʣʦʚʦ ʉ' ʤʽʩʪʠʪʴ ʩʧʦʪʚʦʨʝʥʽ ʨʦʟʨʷʜʠ. 

5. ʋʪʚʦʨʶʶʪʴ ʩʠʥʜʨʦʤʥʠʡ ʤʥʦʛʦʯʣʝʥ  

65432

1

5381123353711)( xxxxxxxx w
r

w
w ++++++=Y+=Y ä

=

. 

6. ɿʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ Ɋ(ʭ)ɚ(ʭ)ſV(ʭ)(modxr+1) ʟʥʘʭʦʜʷʪʴ ʤʦʜʠʬʽʢʦʚʘʥʠʡ 

ʩʠʥʜʨʦʤʥʠʡ ʤʥʦʛʦʯʣʝʥ ʩʧʦʪʚʦʨʝʥʴ, ʜʝ w
r

w
wxVxV ä

=

+=
1

1)( , ʘ V1, V2, é, Vr 

ï ʢʦʤʧʦʥʝʥʪʠ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʩʠʥʜʨʦʤʫ ʩʧʦʪʚʦʨʝʥʴ: 

 
.1615153436271

))(mod1312)(538112335371(

65432

7265432

xxxxxx

xxxxxxxxx

++++++=

=++++++++
 

ʂʦʤʧʦʥʝʥʪʠ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʩʠʥʜʨʦʤʫ ʩʧʦʪʚʦʨʝʥʴ ʜʦʨʽʚʥʶʶʪʴ: 

V1=27, V2=36, V3=34, V4=15, V5=15, V6=16. 

7. ɿʥʘʭʦʜʷʪʴ ʩʠʥʜʨʦʤ ʧʦʤʠʣʦʢ. ɼʣʷ ʮʴʦʛʦ ʟ ʧʦʩʣʽʜʦʚʥʦʩʪʽ V1, V2, é, Vr 

ʚʠʜʽʣʷʶʪʴ ʧʽʜʧʦʩʣʽʜʦʚʥʽʩʪʴ Vj, Vj+1, é, Vr, ʜʝ j=r-2t+1, ʝʣʝʤʝʥʪʠ ʷʢʦʾ ʻ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʥʜʨʦʤʫ ʧʦʤʠʣʦʢ: D1=Vj, D2=Vj+1, é, D2t=Vr. 

ʆʩʢʽʣʴʢʠ j=6-2Ŀ2+1=3, ʪʦ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʥʜʨʦʤʫ ʧʦʤʠʣʦʢ ʻ: D1=V3=34, 

D2=V4=15, D3=V5=15, D4=V6=16. 

8. ɿʥʘʭʦʜʷʪʴ ʤʥʦʛʦʯʣʝʥ ʣʦʢʘʪʦʨʽʚ ʧʦʤʠʣʦʢ ʫ ʚʠʛʣʷʜʽ 
i

j
j xx ä

=

+=
m

hh
1

1)( ; 

ʢʦʝʬʽʮʽʻʥʪʠ jh  ʦʙʯʠʩʣʶʶʪʴ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʦʥʝʥʪ D ʩʠʥʜʨʦʤʫ ʧʦʤʠʣʦʢ 

ʟʘ ʘʣʛʦʨʠʪʤʦʤ ɹʝʨʣʝʢʝʤʧʘ-ʄʝʩʩʽ [16] (ɼʦʜʘʪʦʢ ɭ).  
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ɿʥʘʶʯʠ D1éD4 ʟʘ ʮʠʤ ʘʣʛʦʨʠʪʤʦʤ ʟʥʘʡʜʝʤʦ ʤʥʦʛʦʯʣʝʥ ʣʦʢʘʪʦʨʽʚ 

ʧʦʤʠʣʦʢ: 213161)( ʭʭʭ ++=h  (ʜʠʚ. ɼʦʜʘʪʦʢ ɭ).  

9. ʈʦʟʚôʷʟʫʶʪʴ ʨʽʚʥʷʥʥʷ 0)( =ʭh  ʚ ʧʦʣʽ GF(P) ʪʘ ʟʥʘʭʦʜʷʪʴ ʢʦʨʝʥʽ ʭ1, ʭ2,é, 

ʭɛ, ʘ ʥʘ ʾʭ ʦʩʥʦʚʽ ï ʣʦʢʘʪʦʨʠ ʧʦʤʠʣʦʢ: LLL eee m
,...,  ,

11
. 

ʈʽʚʥʷʥʥʷ 213161 ʭʭ++  ʚ GF(41) ʤʘʻ ʢʦʨʝʥʽ ʭ1=29, ʭ2=36. ʆʪʞʝ, ʣʦʢʘʪʦʨʘʤʠ 

ʧʦʤʠʣʦʢ ʻ: .8  ,17
1

2
1

1 21
====

--
ʭLʭL ee  

10.  ɿʥʘʭʦʜʷʪʴ ʤʥʦʛʦʯʣʝʥ ʟʥʘʯʝʥʴ ʩʧʦʪʚʦʨʝʥʴ Q(x) ʩʪʝʧʝʥʷ r ʟʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ))(mod()()( 1+¹ rxxQxxV h : 

.1230182))(mod13161(

)1615153436271())(mod()()(

23472

654327

++++=++Ö

Ö++++++=h=

xxxxxxx

xxxxxxxxxVxQ
 

11.  ʌʦʨʤʫʶʪʴ ʩʧʽʣʴʥʫ ʤʥʦʞʠʥʫ L={L1, L2, é, Lɟ+ɛ} ʣʦʢʘʪʦʨʽʚ  ʩʧʦʪʚʦʨʝʥʴ, 

ʜʦ ʷʢʦʾ ʚʭʦʜʷʪʴ ʣʦʢʘʪʦʨʠ ʩʪʠʨʘʥʴ (LЎ ) ʪʘ ʣʦʢʘʪʦʨʠ ʧʦʤʠʣʦʢ (Lʝ), 

ʚʧʦʨʷʜʢʦʚʫʶʯʠ ʾʾ ʟʘ ʟʨʦʩʪʘʥʥʷʤ ʟʥʘʯʝʥʴ ʝʣʝʤʝʥʪʽʚ, ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ 

ʩʪʘʥʦʚʠʪʴ ɟ+ɛ. 

ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ { }{ }38 13,17, ,838 ,17 ,13 ,8
2112

====== ee LLLLL ee . 

12.  ʆʙʯʠʩʣʶʶʪʴ ʚʝʣʠʯʠʥʠ ῴ ʩʧʦʪʚʦʨʝʥʴ, ʪʦʙʪʦ ʷʢ ʩʪʠʨʘʥʴ, ʪʘʢ ʽ ʧʦʤʠʣʦʢ, 

ʟʘ ʬʦʨʤʫʣʦʶ ʌʦʨʥʽ [41] 

Ô
+

¸==

-

-

-

=
mr

gg
g

g
g

jj
jLL

L
ɽ

Q

,1,1

1

1

)1(

)(
. 

ɼʣʷ ʝʣʝʤʝʥʪʘ L1=8 ʤʥʦʞʠʥʠ L ʟʥʘʡʜʝʤʦ ʟʥʘʯʝʥʥʷ ɽ1:  

16
)3881)(1781)(1381(

)8(

111

1

1 =
Ö-Ö-Ö-

=
---

-Q
ɽ . ɿʘ ʘʥʘʣʦʛʽʻʶ ʟʥʘʭʦʜʠʤʦ 

ʟʥʘʯʝʥʥʷ ɽ ʜʣʷ ʨʝʰʪʠ ʝʣʝʤʝʥʪʽʚ ʤʥʦʞʠʥʠ L: ɽ2=19, ɽ3=20, ɽ4=16. 

13.  ɺʠʧʨʘʚʣʷʶʪʴ ʩʧʦʪʚʦʨʝʥʥʷ. ɼʣʷ ʢʦʞʥʦʾ ʧʘʨʠ (Lɔ, ɽɔ) ʧʦʜʘʶʪʴ  Lɔ ʫ 

ʚʠʛʣʷʜʽ Lɔ=ɓ
f (ʜʠʚ. (3. 8) ʪʘ ʚʠʢʦʥʫʶʪʴ ʢʦʨʝʢʮʽʶ ʫ ʨʦʟʨʷʜʽ f ʧʨʠʡʥʷʪʦʛʦ 

ʩʣʦʚʘ ʉ' ʷʢ  ʩf =(ʩ'f ï ɽɔ)mod P: 

(L1, ɽ1)=(8, 9)=(72, 9), 

(L2, ɽ2)=(13, 19)=(79, 19), 



119 
 

(L3, ɽ3)=(17, 20)=(77, 20),  

(L4, ɽ4)=(38, 16)=(75, 16). 

ɿʦʢʨʝʤʘ, 

ʩ2=(ʩ'2 ï ɽ1)mod 41=(18 - 9) mod 41=9 

ʩ9=(ʩ'9 ï ɽ2)mod 41=(0 - 19) mod 41=22 

ʩ7=(ʩ'7 ï ɽ3)mod 41=(17 - 20) mod 41=38 

ʩ5=(ʩ'5 ï ɽ4)mod 41=(0 - 16) mod 41=25. 

ʆʪʞʝ, ʚʩʽ ʯʦʪʠʨʠ ʩʧʦʪʚʦʨʝʥʥʷ ʫ ʧʨʠʡʥʷʪʥʦʤʫ ʩʣʦʚʽ ʉ' (3. 8) ʚʠʧʨʘʚʣʝʥʦ, 

ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʦʪʨʠʤʘʥʦ ʢʦʜʦʚʝ ʩʣʦʚʦ ʉ (3. 5). 

ʂʦʜʦʚʦʤʫ ʩʣʦʚʫ (3.5) ʚʽʜʧʦʚʽʜʘʻ ʧʦʣʽʥʦʤ 

c(x)=31x13+31x12+10x11+19x10+22x9+17x8+38x7+14x6+25x5+26x4+4x3+   

+9x2+6x+2. 

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʦʣʽʥʦʤʘ a(x) ʥʝʦʙʭʽʜʥʦ ʧʦʣʽʥʦʤ c(x) 

ʧʦʜʽʣʠʪʠ ʥʘ ʪʚʽʨʥʠʡ ʧʦʣʽʥʦʤ ű(x) ʢʦʜʫ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ: 

a(x) = c(x)/ű(x)= 

(31x13+31x12+10x11+19x10+22x9+17x8+38x7+14x6+25x5+26x4+4x3+9x2+6x+2)/ 

(x 6+12x5+8x4+34x3+13x2+24x+34) =31x7+28x6+12x4+40x3+14x2+40x+29. 

ʂʦʝʬʽʮʽʻʥʪʠ ʧʦʣʽʥʦʤʘ ὥὼ ʫʪʚʦʨʶʶʪʴ ʽʥʬʦʨʤʘʮʽʡʥʝ ʩʣʦʚʦ  

ɸ = 31  28  0  12  40  14  40  29, 

ʷʢʝ ʧʝʨʝʪʚʦʨʶʶʪʴ ʚ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʠʤʚʦʣʽʚ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ: 

 5    2     A   M   setC   &   setɺ   ʖ,  ʽ ʥʘ ʦʩʥʦʚʽ ʷʢʦʛʦ ʚʽʜʪʚʦʨʶʶʪʴ ʧʝʨʚʽʩʥʝ 

ʧʦʚʽʜʦʤʣʝʥʥʷ: 52AM&ʖ. 

 ʅʘʚʝʜʝʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʪʚʦʨʝʥʥʷ ʪʝʢʩʪʦʚʠʭ ʜʘʥʠʭ 

(ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪʘ) ʟ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ. 

 ɸʣʛʦʨʠʪʤ ʚʽʜʪʚʦʨʝʥʥʷ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪʘ ʟ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ 

ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʨʝʘʣʽʟʦʚʘʥʦ ʫ ʚʠʛʣʷʜʽ ʧʨʦʛʨʘʤʥʦʾ ʧʨʦʮʝʜʫʨʠ 

(ɼʦʜʘʪʦʢ ʅ). 
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3. 4. ʄʝʪʦʜ ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʰʪʨʠʭʢʦʜʦʚʠʭ 

       ʟʦʙʨʘʞʝʥʴ ʥʘ ʦʩʥʦʚʽ ʜʚʦʨʽʚʥʝʚʦʛʦ ʢʦʥʪʨʦʣʶ ʫʰʢʦʜʞʝʥʴ 

 

ɺ ʽʩʥʫʶʯʠʭ ʯʦʨʥʦ-ʙʽʣʠʭ ʐʂ ʟʘʩʪʦʩʦʚʫʶʪʴ ʦʜʥʦʨʽʚʥʝʚʫ ʩʠʩʪʝʤʫ  

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ï ʐʂ-ʧʦʟʥʘʯʢʫ, ʱʦ ʻ ʤʘʩʠʚʦʤ ʐʂ-ʟʥʘʢʽʚ, 

ʢʦʜʫʶʪʴ ʢʦʨʝʢʪʫʚʘʣʴʥʠʤ ʢʦʜʦʤ, ʟʜʘʪʥʠʤ ʚʠʧʨʘʚʣʷʪʠ ʙʘʛʘʪʦʢʨʘʪʥʽ 

ʫʰʢʦʜʞʝʥʥʷ, ʟʘʟʚʠʯʘʡ ʢʦʜʦʤ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ [20, 21]. 

 ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʟ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ, ʥʘʧʨʠʢʣʘʜ, [18, 19, 20, 21], ʚʽʜʦʤʦ, 

ʱʦ ʙʘʛʘʪʦʢʦʣʽʨʥʝ ʰʪʨʠʭʦʚʝ ʢʦʜʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʫ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ ʧʽʜʚʠʱʠʪʠ 

ʽʥʬʦʨʤʘʮʽʡʥʫ ʱʽʣʴʥʽʩʪʴ ʧʦʜʘʥʥʷ ʜʘʥʠʭ ʟʘ ʥʝʟʤʽʥʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ 

ʰʪʨʠʭʢʦʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʦʜʥʘʢ ʧʨʠ ʮʴʦʤʫ ʫʩʢʣʘʜʥʶʶʪʴʩʷ ʧʨʦʮʝʩʠ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʘ ʜʝʢʦʜʫʚʘʥʥʷ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʦʙʨʘʞʝʥʴ. 

ɿʦʢʨʝʤʘ, ʤʦʞʝ ʽʩʪʦʪʥʦ ʟʨʦʩʪʘʪʠ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʧʨʠ ʜʝʢʦʜʫʚʘʥʥʽ ʢʦʣʽʨʥʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ. 

ʊʦʤʫ, ʚ ʜʘʥʦʤʫ ʥʘʫʢʦʚʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʜʚʦʨʽʚʥʝʚʫ ʩʠʩʪʝʤʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ 

ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʦʙʨʘʞʝʥʴ, ʷʢʘ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʠʧʨʘʚʣʝʥʥʽ ʫʰʢʦʜʞʝʥʴ 

(ʩʧʦʪʚʦʨʝʥʴ) ʰʪʨʠʭʢʦʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʤʘʪʝʤʘʪʠʯʥʠʤ ʩʧʦʩʦʙʦʤ ï ʥʘ ʦʩʥʦʚʽ 

ʪʝʦʨʽʾ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʢʦʜʫʚʘʥʥʷ. 

ɺ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʝʥʩʽ ʩʪʨʫʢʪʫʨʫ ʙʘʛʘʪʦʢʦʣʽʨʥʦʾ ʰʪʨʠʭʢʦʜʦʚʦʾ 

ʧʦʟʥʘʯʢʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʜʚʦʨʽʚʥʝʚʦʶ. ʐʂ-ʟʥʘʢ ʻ ʥʝ ʣʠʰʝ ʤʽʥʽʤʘʣʴʥʦʶ 

ʩʪʨʫʢʪʫʨʥʦʶ, ʘʣʝ ʡ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʦʜʠʥʠʮʝʶ. ɸ ʤʘʪʨʠʮʶ ʐʂ-ʟʥʘʢʽʚ 

ʰʪʨʠʭʢʦʜʦʚʦʾ ʧʦʟʥʘʯʢʠ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʻʜʠʥʝ ʤʥʦʛʦʟʥʘʯʥʝ 

ʙʘʛʘʪʦʨʦʟʨʷʜʥʝ ʩʣʦʚʦ ʉ (ʨʠʩ. 3. 6). ɺʽʜʧʦʚʽʜʥʦ, ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʴ ʪʘʢʦʞ ʤʦʞʥʘ 

ʟʘʧʨʦʚʘʜʠʪʠ ʥʘ ʜʚʦʭ ʨʽʚʥʷʭ ï ʥʘ ʨʽʚʥʽ ʐʂ-ʟʥʘʢʽʚ (ʥʘ ʨʽʚʥʽ ʢʦʞʥʦʛʦ ʨʦʟʨʷʜʫ c  ̔

ʩʣʦʚʘ ʉ) ʪʘ ʥʘ ʨʽʚʥʽ ʫʩʽʻʾ ʤʘʪʨʠʮʽ ʐʂ-ʟʥʘʢʽʚ (ʥʘ ʨʽʚʥʽ ʩʣʦʚʘ ʉ ʫ ʮʽʣʦʤʫ). 

ʐʂ-ʟʥʘʢʠ ʻ ʨʦʟʨʷʜʘʤʠ ʩʣʦʚʘ ʉ. 

ʅʘ ʨʽʚʥʽ ʐʂ-ʟʥʘʢʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʤʥʦʛʦʟʥʘʯʥʠʡ ʢʦʨʝʢʪʫʚʘʣʴʥʠʡ ʢʦʜ ʟ ʢʦʨʝʢʪʫʚʘʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ t=1 (ʢʦʜ 

ʍʝʤʽʥʛʘ) ʘʙʦ t=2 (ʢʦʜ ɹʍʏ), ʘ ʥʘ ʨʽʚʥʽ ʫʩʽʻʾ ʐʂ-ʧʦʟʥʘʯʢʠ ï ʢʦʨʝʢʪʫʚʘʣʴʥʠʡ 
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ʢʦʜ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ (ʨʠʩ. 3.7), ʷʢʠʡ ʟʜʘʪʥʠʡ ʚʠʧʨʘʚʣʷʪʠ ʙʘʛʘʪʦʢʨʘʪʥʽ 

ʫʰʢʦʜʞʝʥʥʷ (ʩʧʦʪʚʦʨʝʥʥʷ) ʜʚʦʭ ʚʠʜʽʚ ï ʧʦʤʠʣʢʠ ʽ ʩʪʠʨʘʥʥʷ. 

ʗʢ ʫʞʝ ʟʘʟʥʘʯʘʣʦʩʷ, ʫ ʢʦʜʽ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ çʧʦʤʠʣʢʦʶè ʚʚʘʞʘʻʪʴʩʷ 

ʩʠʪʫʘʮʽʷ, ʢʦʣʠ ʥʝ ʚʽʜʦʤʝ ʘʥʽ ʤʽʩʮʝ ʩʧʦʪʚʦʨʝʥʥʷ ʫ ʟʯʠʪʘʥʦʤʫ ʩʣʦʚʽ (ʐʂ-

ʧʦʟʥʘʯʮʽ), ʘ ʥʽ ʚʝʣʠʯʠʥʘ ʩʧʦʪʚʦʨʝʥʥʷ; ʘ çʩʪʠʨʘʥʥʷʤè ï ʩʠʪʫʘʮʽʷ, ʢʦʣʠ ʤʽʩʮʝ 

ʩʧʦʪʚʦʨʝʥʥʷ ʚʽʜʦʤʝ, ʘ ʥʝ ʚʽʜʦʤʦʶ ʻ ʣʠʰʝ ʚʝʣʠʯʠʥʘ ʩʧʦʪʚʦʨʝʥʥʷ. 

 

  n           

             

             

     Ͻ Ͻ Ͻ      

             

  Ͻ        Ͻ   

  Ͻ        Ͻ   

  Ͻ        Ͻ   

          1   

             

     Ͻ Ͻ Ͻ      

             

             

ʄʘʪʨʠʮʷ ʐʂ-ʟʥʘʢʽʚ 

 

                                                   ʉʣʦʚʦ ʉ 

             

n  n-1          1 

                   

                   

          Ͻ Ͻ Ͻ       

     cn-1  cn-2          co 

ʐʂ-ʟʥʘʢ 

(ʦʜʠʥ ʨʦʟʨʷʜ ʩʣʦʚʘ ʉ) 

 

ʈʠʩ. 3. 6. ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʪʨʫʢʪʫʨʘ ʙʘʛʘʪʦʢʦʣʽʨʥʦʾ ʰʪʨʠʭʢʦʜʦʚʦʾ ʧʦʟʥʘʯʢʠ 
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ʆʩʦʙʣʠʚʽʩʪʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʥʦʛʦʟʥʘʯʥʦʛʦ ʢʦʨʝʢʪʫʚʘʣʴʥʦʛʦ ʢʦʜʫ ʥʘ 

ʥʠʞʥʴʦʤʫ ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ ʫʰʢʦʜʞʝʥʴ ʻ ʪʝ, ʱʦ ʮʠʬʨʦʚʠʡ ʝʢʚʽʚʘʣʝʥʪ (ʚʝʢʪʦʨ) 

ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʥʘʢʘ ʤʘʻ ʙʫʪʠ ʢʦʜʦʚʠʤ ʩʣʦʚʦʤ ʮʴʦʛʦ 

ʢʦʨʝʢʪʫʚʘʣʴʥʦʛʦ ʢʦʜʫ (ʍʝʤʽʥʛʘ, ɹʏʍ). ʅʘʜʽʣʝʥʥʷ ʐʂ-ʟʥʘʢʽʚ ʪʘʢʦʶ 

ʚʣʘʩʪʠʚʽʩʪʶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʧʦʙʫʜʦʚʠ (ʩʠʥʪʝʟʫ) ʩʠʤʚʦʣʽʢʠ 

ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ. ɺʘʞʣʠʚʠʤ ʧʨʠ ʮʴʦʤʫ ʻ ʪʝ, ʱʦʙ 

ʢʦʨʝʢʪʫʚʘʣʴʥʠʡ ʢʦʜ ʥʠʞʥʴʦʛʦ ʨʽʚʥʷ, ʢʨʽʤ ʚʠʧʨʘʚʣʝʥʥʷ 1- ʘʙʦ 2-ʢʨʘʪʥʠʭ 

ʫʰʢʦʜʞʝʥʴ (ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʡʦʛʦ ʢʦʨʝʢʪʫʚʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ), ʚʠʷʚʣʷʚ ʙʠ ʪʘʢʦʞ 

ʯʘʩʪʠʥʫ ʙʘʛʘʪʦʢʨʘʪʥʠʭ ʫʰʢʦʜʞʝʥʴ. ɺʠʢʦʥʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʚʣʘʩʪʠʚʽʩʪʴ ʚʠʷʚʣʷʪʠ ʙʘʛʘʪʦʢʨʘʪʥʽ ʫʰʢʦʜʞʝʥʥʷ, ʢʨʘʪʥʽʩʪʴ ʷʢʠʭ ʧʝʨʝʚʠʱʫʻ 

ʢʦʨʝʢʪʫʚʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʢʦʜʫ, ʤʘʶʪʴ ʤʥʦʛʦʟʥʘʯʥʽ ʩʢʦʨʦʯʝʥʽ ʢʦʨʝʢʪʫʚʘʣʴʥʽ 

ʢʦʜʠ ï ʍʝʤʽʥʛʘ ʪʘ ɹʏʍ (ʪʘʙʣ. 3.3).  ɸ ʢʦʜʠ ɹʏʍ ʤʘʶʪʴ ʪʘʢʫ ʚʣʘʩʪʠʚʽʩʪʴ ʥʘʚʽʪʴ 

ʫ ʚʠʧʘʜʢʫ ʧʦʚʥʦʛʦ ʢʦʜʫ. 

 
 

ʈʠʩ. 3. 7. ʉʪʨʫʢʪʫʨʘ ʜʚʦʨʽʚʥʝʚʦʾ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ  

ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʦʙʨʘʞʝʥʴ 

 

ɺʣʘʩʪʠʚʽʩʪʴ ʚʠʷʚʣʷʪʠ ʙʘʛʘʪʦʢʨʘʪʥʽ ʫʰʢʦʜʞʝʥʥʷ (ʩʧʦʪʚʦʨʝʥʥʷ) ʥʘ 

ʥʠʞʥʴʦʤʫ ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ (ʥʘ ʨʽʚʥʽ ʐʂ-ʟʥʘʢʽʚ) ʻ ʚʠʟʥʘʯʘʣʴʥʦʶ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ 

ʯʝʨʝʟ ʮʝʡ ʧʘʨʘʤʝʪʨ ï ʚʠʚ̫ʣʝʥʥʷ,  ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʚ'ʷʟʦʢ ʟ ʚʝʨʭʥʽʤ ʨʽʚʥʝʤ 

ʢʦʥʪʨʦʣʶ ʩʧʦʪʚʦʨʝʥʴ. ʌʘʢʪ ʚʠʷʚʣʝʥʥʷ ʫʰʢʦʜʞʝʥʥʷ ʥʘ ʥʠʞʥʴʦʤʫ ʨʽʚʥʽ 

(4 ï 30)% (70 ï 96)% 

ʋʰʢʦʜʞʝʥʥʷ, ʱʦ 

ʧʝʨʝʚʠʱʫʶʪʴ 

ʢʦʨʝʢʪʫʚʘʣʴʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʢʦʜʫ 

(ʚʠʧʨʘʚʣʷʶʪʴʩʷ 

ʥʝʧʨʘʚʠʣʴʥʦ) 

ʅʠʞʥʽʡ ʨʽʚʝʥʴ 

ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ 

(ʤʥʦʛʦʟʥʘʯʥʠʡ ʢʦʜ 

ʍʝʤʽʥʛʘ ʘʙʦ ɹʏʍ) 

ʋʰʢʦʜʞʝʥʥʷ, 

ʱʦ ʧʽʜʜʘʶʪʴʩʷ 

ʚʠʧʨʘʚʣʝʥʥʶ 

ʋʰʢʦʜʞʝʥʥʷ, 

ʱʦ ʣʠʰʝ 

ʚʠʷʚʣʷʶʪʴʩʷ 

(ʘʣʝ ʥʝ 

ʧʽʜʜʘʶʪʴʩʷ 

ʚʠʧʨʘʚʣʝʥʥʶ) 
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ʢʦʥʪʨʦʣʶ ʩʧʨʠʡʤʘʻʪʴʩʷ ʢʦʜʦʤ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ ʷʢ ʩʪʠʨʘʥʥʷ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ 

ʪʠʤ, ʱʦ ʦʙʨʦʙʣʝʥʥʷ ʐʂ-ʟʥʘʢʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʦ, ʘ ʦʪʞʝ, ʧʨʘʮʶʻ 

ʚʥʫʪʨʽʰʥʽʡ ʣʽʯʠʣʴʥʠʢ, ʷʢʠʡ ʧʦʢʘʟʫʻ ʥʦʤʝʨ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʐʂ-ʟʥʘʢʘ. ʗʢʱʦ ʚ 

ʐʂ-ʟʥʘʢʫ ʚʠʷʚʣʝʥʦ ʙʘʛʘʪʦʢʨʘʪʥʝ ʩʧʦʪʚʦʨʝʥʥʷ (ʚʝʣʠʯʠʥʘ ʷʢʦʛʦ ʥʝ ʚʽʜʦʤʘ), ʪʦ 

ʥʘ ʚʝʨʭʥʽʡ ʨʽʚʝʥʴ ʢʦʥʪʨʦʣʶ (ʚ ʜʝʢʦʜʝʨ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ) ʥʘʜʭʦʜʠʪʴ ʧʦʨʷʜʢʦʚʠʡ 

ʥʦʤʝʨ ʮʴʦʛʦ ʐʂ-ʟʥʘʢʘ, ʪʦʙʪʦ ʡʦʛʦ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʫ ʩʣʦʚʽ ʉ, ʘ ʮʝ 

ʢʚʘʣʽʬʽʢʫʻʪʴʩʷ ʜʝʢʦʜʝʨʦʤ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ ʷʢ ʩʪʠʨʘʥʥʷ. 

 

ʊʘʙʣʠʮʷ 3.3. 

 

ɺʽʜʩʦʪʦʢ ʙʘʛʘʪʦʢʨʘʪʥʠʭ ʫʰʢʦʜʞʝʥʴ, ʷʢʽ ʚʠʷʚʣʷʶʪʴʩʷ ʩʢʦʨʦʯʝʥʠʤʠ 

ʤʥʦʛʦʟʥʘʯʥʠʤʠ ʢʦʨʝʢʪʫʚʘʣʴʥʠʤʠ ʢʦʜʘʤʠ 

 

ɺʠʜ ʤʥʦʛʦʟʥʘʯʥʦʛʦ 

ʢʦʨʝʢʪʫʚʘʣʴʥʦʛʦ 

ʢʦʜʫ 

ʂʦʜʠ ʍʝʤʽʥʛʘ 

(ɼʠʚ. ɼʦʜʘʪʦʢ ɸ) 

ʂʦʜʠ ɹʏʍ 

(ɼʠʚ. ɼʦʜʘʪʦʢ ɹ) 

ʊʨʽʡʢʦʚʽ ʢʦʜʠ 6,8%  ╖  60,0% 29,5%  ╖  94,1% 

ʏʝʪʚʽʨʢʦʚʽ ʢʦʜʠ 11,1%  ╖  70,8% 70,4%  ╖  96,6% 

ʇô̫ ʪʽʨʢʦʚʽ ʢʦʜʠ 12,5%-  ╖  92,5% 88,5%  ╖  96,0% 

ʉʽʤʢʦʚʽ ʢʦʜʠ 11,1%   ╖  66,7% 97,5%  ╖  99,0% 

 

ʅʘ ʥʠʞʥʴʦʤʫ ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ ʫʰʢʦʜʞʝʥʴ ʫ ʤʝʞʘʭ ʢʦʞʥʦʛʦ ʐʂ-ʟʥʘʢʘ 

ʧʨʘʮʶʻ ʚʥʫʪʨʽʰʥʽʡ ʧʨʦʛʨʘʤʥʠʡ ʜʝʢʦʜʝʨ (ʍʝʤʽʥʛʘ ʘʙʦ ɹʏʍ), ʨʝʟʫʣʴʪʘʪʦʤ 

ʨʦʙʦʪʠ ʷʢʦʛʦ ʻ ʪʨʠ ʚʠʩʥʦʚʢʠ: ñʐʂ-ʟʥʘʢ ʥʝ ʫʰʢʦʜʞʝʥʦ (ʮʝʡ ʚʠʧʘʜʦʢ ʥʘ          

ʨʠʩ. 3.7 ʥʝ ʧʦʢʘʟʘʥʦ)ò, ñʐʂ-ʟʥʘʢ ʚʠʧʨʘʚʣʝʥʦò, ñʉʪʝʨʪʠʡ ʐʂ-ʟʥʘʢò. 

ʅʘʧʨʠʢʣʘʜ, ʫ ʚʠʧʘʜʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʥʠʞʥʴʦʤʫ ʨʽʚʥʽ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ (ʨʽʚʝʥʴ ʐʂ-ʟʥʘʢʽʚ) ʯʝʪʚʽʨʢʦʚʠʭ ʢʦʜʽʚ ɹʏʍ, ʥʘ ʚʝʨʭʥʴʦʤʫ ʨʽʚʥʽ 

ʢʦʥʪʨʦʣʶ ʙʘʛʘʪʦʢʨʘʪʥʽ ʫʰʢʦʜʞʝʥʥʷ ʫ (70  ╖ 96)% ʚʠʧʘʜʢʽʚ ʩʧʨʠʡʤʘʪʠʤʫʪʴʩʷ ʷʢ 

ʩʪʠʨʘʥʥʷ, ʘ ʫ (4   ╖  30)% ʷʢ ʧʦʤʠʣʢʠ (ʜʠʚ. ʨʠʩ. 3. 7). 
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ɽʬʝʢʪ ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʜʘʯʽ ʥʘ 

ʚʝʨʭʥʽʡ ʨʽʚʝʥʴ ʢʦʥʪʨʦʣʶ ʫʰʢʦʜʞʝʥʴ ʩʠʪʫʘʮʽʡ ñʩʪʠʨʘʥʥʷò ʟʘʤʽʩʪʴ ʩʠʪʫʘʮʽʡ 

ñʧʦʤʠʣʢʘò, ʪʦʤʫ ʱʦ ʥʘ ʫʩʫʥʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ñʩʪʠʨʘʥʴò ʫ ʢʦʜʽ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ 

ʚʠʪʨʘʯʘʻʪʴʩʷ ʫʜʚʽʯʽ ʤʝʥʰʠʡ ʨʝʩʫʨʩ (ʦʜʠʥ ʢʦʥʪʨʦʣʴʥʠʡ ʨʦʟʨʷʜ ʥʘ ʦʜʥʝ 

ñʩʪʠʨʘʥʥʷò; ʘ ʥʘ ʫʩʫʥʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʢʦʞʥʦʾ ñʧʦʤʠʣʢʠò ʚʠʪʨʘʯʘʶʪʴʩʷ ʜʚʘ 

ʢʦʥʪʨʦʣʴʥʽ ʨʷʜʢʠ (ʜʠʚ. ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ (3. 4). 

ʅʝʭʘʡ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʐʂ-ʧʦʟʥʘʯʢʠ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʐʂ ʚʝʣʠʢʦʾ ʻʤʥʦʩʪʽ 

(ʜʝʢʽʣʴʢʘ ʪʠʩʷʯ ʐʂ-ʟʥʘʢʽʚ) ʜʣʷ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʟʘʩʪʦʩʦʚʘʥʦ ʣʠʰʝ ʚʝʨʭʥʽʡ 

ʨʽʚʝʥʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʢʦʜʫ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ, ʧʨʠʯʦʤʫ 

ʩʪʘʚʠʪʴʩʷ ʚʠʤʦʛʘ ʚʠʧʨʘʚʣʷʪʠ ʜʦ 100 ʫʰʢʦʜʞʝʥʠʭ ʐʂ-ʟʥʘʢʽʚ. ɼʣʷ ʮʴʦʛʦ ʚ 

ʢʦʜʦʚʦʤʫ ʩʣʦʚʽ C ʢʦʜʫ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ ʤʘʻ ʙʫʪʠ ʧʝʨʝʜʙʘʯʝʥʦ 200 ʢʦʥʪʨʦʣʴʥʠʭ 

ʨʦʟʨʷʜʽʚ. 

ʗʢʱʦ ʞ ʟʘʭʠʩʪ ʮʽʣʽʩʥʦʩʪʽ ʜʘʥʠʭ ʟʜʽʡʩʥʶʚʘʪʠ ʥʘ ʦʩʥʦʚʽ ʜʚʦʨʽʚʥʝʚʦʾ 

ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ï ʥʘ ʥʠʞʥʴʦʤʫ ʨʽʚʥʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠ, 

ʥʘʧʨʠʢʣʘʜ, ʦʜʠʥ ʟ ʯʝʪʚʽʨʢʦʚʠʭ ʢʦʜʽʚ ɹʏʍ, ʘ ʥʘ ʚʝʨʭʥʴʦʤʫ ʨʽʚʥʽ ï ʢʦʜ ʈʽʜʘ-

ʉʦʣʦʤʦʥʘ, ʪʦ ʟʽ ʩʪʘ ʤʦʞʣʠʚʠʭ ʫʰʢʦʜʞʝʥʠʭ ʐʂ-ʟʥʘʢʽʚ ʧʨʠʙʣʠʟʥʦ 70 ʙʫʜʫʪʴ 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ ʷʢ ñʩʪʝʨʪʠʡ ʐʂ-ʟʥʘʢò (ʪʦʙʪʦ ñcʪʠʨʘʥʥʷò), ʘ ʨʝʰʪʘ 30 ï ʷʢ 

ñʧʦʤʠʣʢʘò (ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʪʨʠʤʘʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʟ ʪʘʙʣ. 3. 3). ɼʣʷ 

ʚʠʧʨʘʚʣʝʥʥʷ 70-ʪʠ ʩʪʠʨʘʥʴ ʥʝʦʙʭʽʜʥʦ 70 ʢʦʥʪʨʦʣʴʥʠʭ ʨʦʟʨʷʜʽʚ, ʘ ʜʣʷ 

ʚʠʧʨʘʚʣʝʥʥʷ 30-ʪʠ ʧʦʤʠʣʦʢ ï 60 ʢʦʥʪʨʦʣʴʥʠʭ ʨʦʟʨʷʜʽʚ ʫ ʢʦʜʦʚʦʤʫ ʩʣʦʚʽ C, 

ʦʪʞʝ, ʟʘʛʘʣʦʤ 130 ʢʦʥʪʨʦʣʴʥʠʭ ʨʦʟʨʷʜʽʚ. ɸʣʝ ʦʩʢʽʣʴʢʠ ʚ ʢʦʜʦʚʝ ʩʣʦʚʦ ʢʦʜʫ 

ʈʽʜʘ-ʉʦʣʦʤʦʥʘ ʟʘ ʫʤʦʚʦʶ ʟʘʢʣʘʜʝʥʦ 200 ʢʦʥʪʨʦʣʴʥʠʭ ʨʦʟʨʷʜʽʚ, ʪʦ, ʦʪʞʝ, 70 

ʢʦʥʪʨʦʣʴʥʠʭ ʨʦʟʨʷʜʽʚ ʤʦʞʥʘ ʥʽʙʠ çʚʠʚʽʣʴʥʠʪʠè. ʎʽ çʚʠʚʽʣʴʥʝʥʽè ʢʦʥʪʨʦʣʴʥʽ 

ʨʦʟʨʷʜʠ ʜʦʟʚʦʣʷʶʪʴ ʣʦʢʘʣʽʟʫʚʘʪʠ ʪʘ ʚʠʧʨʘʚʠʪʠ ʜʦʜʘʪʢʦʚʦ ʱʝ 35 ʫʰʢʦʜʞʝʥʠʭ 

ʐʂ-ʟʥʘʢʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʣʠʚʦʩʪʽ ʢʦʜʫ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ ʙʫʜʫʪʴ ʧʽʜʩʠʣʝʥʽ 

ʥʘ (135 - 100)/100=35%. 

ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ ʡ ʽʥʰʠʡ ʚʠʩʥʦʚʦʢ. ʇʨʠ ʜʚʦʨʽʚʥʝʚʽʡ ʩʠʩʪʝʤʽ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʰʪʨʠʭʢʦʜʦʚʠʭ ʜʘʥʠʭ ʫ ʢʦʜʽ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ 

ʜʦʩʪʘʪʥʴʦ ʤʘʪʠ ʥʝ 200, ʘ ʣʠʰʝ 200 - 70=130 ʢʦʥʪʨʦʣʴʥʠʭ ʨʦʟʨʷʜʽʚ, ʱʦʙ 
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ʟʘʙʝʟʧʝʯʠʪʠ ʪʘʢʫ ʩʘʤʫ ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʴ, ʽ, ʦʪʞʝ, ʥʘ 35% ʟʥʠʟʠʪʠ  ʥʘʜʣʠʰʢʦʚʽʩʪʴ 

ʢʦʜʫ. 

ɺʠʢʦʥʘʥʽ ʚ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ ʪʘʢʦʞ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ 

ʥʠʞʥʴʦʤʫ ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ ʫʰʢʦʜʞʝʥʴ ʤʥʦʛʦʟʥʘʯʥʦʛʦ ʥʝʧʦʚʥʦʛʦ ʢʦʜʫ ʍʝʤʽʥʛʘ, 

ʘ ʥʘ ʚʝʨʭʥʴʦʤʫ ï ʢʦʜʫ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ (12 - 25)% ʧʽʜʚʠʱʫʻ 

ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʴ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʦʙʨʘʞʝʥʴ. 

 

3.5. ɺʠʩʥʦʚʢʠ ʜʦ ʪʨʝʪʴʦʛʦ ʨʦʟʜʽʣʫ 

  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʜʫʨ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ 

ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʦʙʨʘʞʝʥʴ, ʱʦ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʫ ʤʝʜʠʯʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ, ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ. 

1. ʇʦʢʘʟʘʥʦ, ʱʦ ʜʣʷ ʥʘʜʽʡʥʦʛʦ ʟʯʠʪʫʚʘʥʥʷ (ʩʢʘʥʫʚʘʥʥʷ) ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ 

ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʜʚʦʨʽʚʥʝʚʫ ʩʠʩʪʝʤʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ 

ʰʪʨʠʭʦʚʠʭ ʟʦʙʨʘʞʝʥʴ - ʥʘ ʨʽʚʥʽ ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʥʘʢʽʚ (ʥʠʞʥʽʡ ʨʽʚʝʥʴ) ʪʘ 

ʨʽʚʥʽ ʫʩʽʻʾ ʰʪʨʠʭʢʦʜʦʚʦʾ ʧʦʟʥʘʯʢʠ (ʚʝʨʭʥʽʡ ʨʽʚʝʥʴ). 

2. ʅʘ ʥʠʞʥʴʦʤʫ ʨʽʚʥʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʤʥʦʛʦʟʥʘʯʥʠʡ ʢʦʨʝʢʪʫʚʘʣʴʥʠʡ ʢʦʜ, ʷʢʠʡ ʟʜʘʪʥʠʡ ʚʠʧʨʘʚʣʷʪʠ ʦʜʥʦ- ʘʙʦ 

ʜʚʦʢʨʘʪʥʽ ʧʦʤʠʣʢʠ ʪʘ ʚʠʷʚʣʷʪʠ ʯʘʩʪʠʥʫ ʧʦʤʠʣʦʢ ʙʽʣʴʰʦʾ ʢʨʘʪʥʦʩʪʽ. ʅʘ 

ʚʝʨʭʥʴʦʤʫ ʨʽʚʥʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʢʦʨʝʢʪʫʚʘʣʴʥʠʡ ʢʦʜ, ʱʦ ʟʜʘʪʥʠʡ ʚʠʧʨʘʚʣʷʪʠ ʙʘʛʘʪʦʢʨʘʪʥʽ ʩʧʦʪʚʦʨʝʥʥʷ 

ʜʚʦʭ ʚʠʜʽʚ ï ʧʦʤʠʣʢʠ ʪʘ ʩʪʠʨʘʥʥʷ. ʊʘʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʻ ʢʦʜ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ. 

ɿʚ'ʷʟʦʢ ʢʦʨʝʢʪʫʚʘʣʴʥʦʛʦ ʢʦʜʫ ʥʠʞʥʴʦʛʦ ʨʽʚʥʷ ʪʘ ʢʦʨʝʢʪʫʚʘʣʴʥʦʛʦ ʢʦʜʫ 

ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʧʘʨʘʤʝʪʨ ʚʠʷʚʣʝʥʥʷ ʙʘʛʘʪʦʢʨʘʪʥʦʾ 

ʧʦʤʠʣʢʠ ʚ ʤʝʞʘʭ ʰʪʨʠʭʢʦʜʦʚʦʛʦʛ ʟʥʘʢʘ. ʉʠʩʪʝʤʫ ʜʚʦʨʽʚʥʝʚʦʛʦ ʢʦʥʪʨʦʣʶ 

ʫʰʢʦʜʞʝʥʴ (ʩʧʦʪʚʦʨʝʥʴ) ʦʨʛʘʥʽʟʦʚʘʥʦ ʪʘʢ, ʱʦ ʬʘʢʪ ʚʠʷʚʣʝʥʥʷ  

ʙʘʛʘʪʦʢʨʘʪʥʦʾ ʧʦʤʠʣʢʠ ʥʘ ʥʠʞʥʴʦʤʫ ʨʽʚʥʽ (ʫ ʐʂ-ʟʥʘʢʫ) ʩʧʨʠʡʤʘʻʪʴʩʷ ʥʘ 

ʚʝʨʭʥʴʦʤʫ ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ ʷʢ ʩʪʠʨʘʥʥʷ. 
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3. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ 

ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ, ʷʢʠʡ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʚʦʨʽʚʥʝʚʦʛʦ ʢʦʥʪʨʦʣʶ 

ʩʧʦʪʚʦʨʝʥʴ (ʫʰʢʦʜʞʝʥʴ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʚʦʭ ʤʥʦʛʦʟʥʘʯʥʠʭ 

ʢʦʨʝʢʪʫʚʘʣʴʥʠʭ ʢʦʜʽʚ: ʢʦʜʫ, ʷʢʠʡ ʚʠʧʨʘʚʣʷʻ ʦʜʥʦ- ʘʙʦ ʜʚʦʢʨʘʪʥʽ 

ʩʧʦʪʚʦʨʝʥʥʷ (ʫʰʢʦʜʞʝʥʥʷ) ʫ ʤʝʞʘʭ ʐʂ-ʟʥʘʢʫ (ʥʠʞʥʽʡ ʨʽʚʝʥʴ), ʪʘ ʢʦʜʫ 

ʈʽʜʘ-ʉʦʣʦʤʦʥʘ ï ʥʘ ʨʽʚʥʽ ʫʩʽʻʾ ʐʂ-ʧʦʟʥʘʯʢʠ. 

 ɺʠʢʦʥʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘ ʥʠʞʥʴʦʤʫ 

ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ ʤʥʦʛʦʟʥʘʯʥʦʛʦ ʢʦʜʫ ʍʝʤʽʥʛʘ ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʴ ʰʪʨʠʭʢʦʜʦʚʠʭ 

ʟʦʙʨʘʞʝʥʴ ʧʦʣʽʧʰʫʻʪʴʩʷ ʥʘ (12 - 25)%, ʘ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʥʘ ʥʠʞʥʴʦʤʫ 

ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ ʤʥʦʛʦʟʥʘʯʥʦʛʦ ʢʦʜʫ ɹʏʍ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʢʦʜʦʚʦʶ 

ʚʽʜʩʪʘʥʥʶ 5 ʚʦʥʘ ʧʦʣʽʧʰʫʻʪʴʩʷ ʥʘ (35 - 45)%. 

4. ɼʦʚʝʜʝʥʦ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤʽʯʥʦ-ʧʨʦʛʨʘʤʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ ʥʘ ʦʩʥʦʚʽ 

ʜʚʦʨʽʚʥʝʚʦʛʦ ʢʦʥʪʨʦʣʶ ʩʧʦʪʚʦʨʝʥʴ (ʫʰʢʦʜʞʝʥʴ) ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ 

ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʪʘ ʛʘʨʘʥʪʫʻ ʮʽʣʽʩʥʽʩʪʴ ʟʯʠʪʫʚʘʥʠʭ 

ʜʘʥʠʭ. 
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ʈʆɿɼɯʃ 4. ʇʈʆɭʂʊʋɺɸʅʅʗ ʇʈʆɻʈɸʄʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ 

ʇʈʆʎɽʉɯɺ ɸɺʊʆʄɸʊʀʏʅʆɰ ɯɼɽʅʊʀʌɯʂɸʎɯɰ ʅɸ ʆʉʅʆɺɯ 

ɹɸɻɸʊʆʂʆʃɯʈʅʀʍ ɿɸɺɸɼʆʉʊɯʁʂʀʍ ʐʊʈʀʍʆɺʀʍ ʂʆɼɯɺ 

ʋ ʄɽɼʀʏʅʀʍ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʉʀʉʊɽʄɸʍ 

 

4. 1. ɸʨʭʽʪʝʢʪʫʨʘ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʘ   

ʦʩʥʦʚʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʟʘʚʘʜʦʩʪʽʡʢʠʭ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ 

 

ʋ ʤʝʜʠʯʥʽʡ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ ʦʙʨʦʙʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʦʯʠʥʘʻʪʴʩʷ 

ʟ ʝʪʘʧʫ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʧʨʦ ʦʜʠʥʠʮʶ ʦʙʣʽʢʫ, ʷʢʦʶ ʤʦʞʝ ʙʫʪʠ ʙʫʜʴ-ʷʢʠʡ ʟʘʧʠʩ 

(ʬʘʡʣ): ʧʝʨʩʦʥʘʣʴʥʽ ʜʘʥʽ ʧʘʮʽʻʥʪʘ, ʜʽʘʛʥʦʟ, ʨʝʟʫʣʴʪʘʪ ʧʝʚʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʨʝʮʝʧʪ, ʧʨʠʧʠʩ ʣʽʢʘʨʷ, ʜʦʟʫʚʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʪʦʱʦ. ʇʝʨʚʠʥʥʝ ʚʚʝʜʝʥʥʷ 

ʪʝʢʩʪʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʜʠʥʠʮʶ ʦʙʣʽʢʫ (ʟʘʧʠʩ, ʬʘʡʣ) ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʧʨʘʮʽʚʥʠʢʘʤʠ ʤʝʜʠʯʥʦʾ ʫʩʪʘʥʦʚʠ ï ʨʝʻʩʪʨʘʪʫʨʘ, ʣʽʢʘʨ, ʤʝʜʩʝʩʪʨʘ, ʣʘʙʦʨʘʥʪ ʪʘ 

ʽʥ., ʰʣʷʭʦʤ ʨʫʯʥʦʛʦ ʥʘʙʦʨʫ ʪʝʢʩʪʦʚʠʭ ʜʘʥʠʭ ʟ ʢʣʘʚʽʘʪʫʨʠ. ʇʨʦʪʝ ʥʘ ʥʘʩʪʫʧʥʠʭ 

ʝʪʘʧʘʭ ʦʙʨʦʙʣʝʥʥʷ ʪʘ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦʧʦʥʫʻʪʴʩʷ  ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʪʝʭʥʦʣʦʛʽʶ ʤʘʰʠʥʦʯʠʪʘʥʦʛʦ ʧʦʜʘʥʥʷ ʜʘʥʠʭ, ʟʦʢʨʝʤʘ ʪʝʭʥʦʣʦʛʽʶ ʰʪʨʠʭʦʚʦʛʦ 

ʢʦʜʫʚʘʥʥʷ [84]. 

 ɺʠʭʦʜʷʯʠ ʟ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ (ʪʘʙʣ. 1. 3) ʜʦʭʦʜʠʤʦ 

ʚʠʩʥʦʚʢʫ, ʱʦ ʦʩʥʦʚʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʷʢʽ ʤʘʶʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠʩʴ ʪʘ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʴ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 

ʥʘ ʦʩʥʦʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ, ʻ ʥʘʩʪʫʧʥʽ: 

- ʬʦʨʤʫʚʘʥʥʷ ʟʘʧʠʩʫ ʧʨʦ ʦʩʦʙʫ ʧʘʮʽʻʥʪʘ; 

-  ʩʪʚʦʨʝʥʥʷ ʽ ʦʙʨʦʙʣʝʥʥʷ ʟʘʧʠʩʽʚ ʧʨʦ ʚʽʜʚʽʜʫʚʘʥʥʷ ʧʘʮʽʻʥʪʦʤ ʣʽʢʘʨʷ; 

- ʬʦʨʤʫʚʘʥʥʷ ʟʘʧʠʩʽʚ ʨʝʟʫʣʴʪʘʪʽʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ; 

- ʩʪʚʦʨʝʥʥʷ ʪʘ ʦʙʨʦʙʣʝʥʥʷ ʟʘʧʠʩʽʚ ʧʨʦ ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʽʘʛʥʦʟ; 

- ʛʝʥʝʨʫʚʘʥʥʷ ʟʘʧʠʩʽʚ ʧʨʦ ʬʦʨʤʫʚʘʥʥʷ ʜʦʟ ʤʝʜʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ; 

- ʟʘʚʘʜʦʩʪʽʡʢʝ ʢʦʜʫʚʘʥʥʷ ʜʘʥʠʭ ʟ  ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ 

ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ; 



128 
 

- ʘʚʪʦʤʘʪʠʯʥʝ ʟʯʠʪʫʚʘʥʥʷ ʰʪʨʠʭʢʦʜʦʚʠʭ ʧʦʟʥʘʯʦʢ (ʐʂ-ʧʦʟʥʘʯʦʢ) ʟ ʝʢʨʘʥʘ 

ʢʦʤʧôʶʪʝʨʘ ʘʙʦ ʩʤʘʨʪʬʦʥʘ, ʘ ʪʘʢʦʞ ʟ ʧʘʧʝʨʦʚʦʛʦ ʥʦʩʽʷ; 

- ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪʘ ʥʘ ʦʩʥʦʚʽ ʩʢʘʥʫʚʘʥʥʷ 

ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ ʟʽ ʩʤʘʨʪʬʦʥʘ ʧʘʮʽʻʥʪʘ; 

- ʨʦʟʧʦʜʽʣʝʥʝ ʟʙʝʨʽʛʘʥʥʷ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪʘ. 

ʋ ʨʦʟʨʦʙʣʶʚʘʥʽʡ ʩʠʩʪʝʤʽ  ʧʨʦʧʦʥʫʻʪʴʩʷ ʜʚʘ ʨʽʚʥʽ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ: ʥʘ ʚʝʨʭʥʴʦʤʫ ʨʽʚʥʽ ï ʥʘ ʦʩʥʦʚʽ 

ʢʦʜʫ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ, ʘ ʥʘ ʥʠʞʥʴʦʤʫ ï ʥʘ ʦʩʥʦʚʽ ʤʥʦʛʦʟʥʘʯʥʦʛʦ ʢʦʜʫ ɹʏʍ  ʘʙʦ 

ʤʥʦʛʦʟʥʘʯʥʦʛʦ ʢʦʜʫ ʍʝʤʽʥʛʘ. ʄʥʦʛʦʟʥʘʯʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʽʣʴʢʽʩʪʶ 

ʢʦʣʴʦʨʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʙʘʨʚʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʰʪʨʠʭʢʦʜʦʚʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ; ʥʘʡʜʦʮʽʣʴʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 3-5 ʢʦʣʴʦʨʽʚ. ɹʘʛʘʪʦʢʦʣʽʨʥʽʩʪʴ 

ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʩʫʯʘʩʥʠʤʠ ʢʦʤʧôʶʪʝʨʘʤʠ ʪʘ 

ʩʤʘʨʪʬʦʥʘʤʠ. ɹʘʛʘʪʦʢʦʣʽʨʥʠʡ ʐʂ ʫ ʢʽʣʴʢʘ ʨʘʟʽʚ ʧʽʜʚʠʱʫʻ ʽʥʬʦʨʤʘʮʽʡʥʫ 

ʱʽʣʴʥʽʩʪʴ ʧʦʜʘʥʥʷ ʜʘʥʠʭ ʧʦʨʽʚʥʷʥʦ ʟ ʯʦʨʥʦ-ʙʽʣʠʤʠ ʐʂ ʙʝʟ ʟʤʽʥʠ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ʝʣʝʤʝʥʪʽʚ ʟʦʙʨʘʞʝʥʥʷ [30 - 37].  

ʅʘʧʨʠʢʣʘʜ, ʯʦʪʠʨʠʢʦʣʽʨʥʠʡ ʐʂ ʧʽʜʚʠʱʫʻ ʽʥʬʦʨʤʘʮʽʡʥʫ ʱʽʣʴʥʽʩʪʴ 

ʫʜʚʽʯʽ. 

ʅʦʩʽʻʤ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʐʂ ʚ ʨʦʟʨʦʙʣʶʚʘʥʽʡ ʩʠʩʪʝʤʽ ʤʦʞʝ ʙʫʪʠ  ʝʢʨʘʥ 

ʢʦʤʧôʶʪʝʨʘ (ʥʦʫʪʙʫʢʘ, ʧʣʘʥʰʝʪʘ), ʝʢʨʘʥ ʩʤʘʨʪʬʦʥʘ ʪʘ ʧʘʧʝʨʦʚʘ ʰʪʨʠʭʢʦʜʦʚʘ 

ʥʘʣʽʧʢʘ. ʐʪʨʠʭʢʦʜʦʚʽ ʟʦʙʨʘʞʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʟʯʠʪʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʘʤʝʨʠ ʩʤʘʨʪʬʦʥʘ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʩʠʩʪʝʤʠ ʻ ʡ ʪʝ, ʱʦ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʥʦʥʽʤʥʦʩʪʽ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʪʘʢʦʞ ʧʝʨʝʜʘʯʘ ʽʥʬʦʨʤʘʮʽʾ ʟʽ ʩʤʘʨʪʬʦʥʘ ʥʘ ʩʤʘʨʪʬʦʥ ʙʝʟ 

ʟʘʣʫʯʝʥʥʷ ʤʝʨʝʞʽ ʘʙʦ Bluetooth ï ʰʪʨʠʭʦʚʠʡ ʢʦʜ ʟ ʝʢʨʘʥʘ ʦʜʥʦʛʦ ʩʤʘʨʪʬʦʥʘ 

ʟʯʠʪʫʶʪʴ ʢʘʤʝʨʦʶ ʽʥʰʦʛʦ ʩʤʘʨʪʬʦʥʘ (ʩʚʦʻʨʽʜʥʘ ʧʝʨʝʜʘʯʘ ʽʥʬʦʨʤʘʮʽʾ ʟ ʨʫʢ ʫ 

ʨʫʢʠ). 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘʢʦʾ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʩʘʤʝ ʟʘʚʘʜʦʩʪʽʡʢʠʡ ʐʂ, ʷʢʠʡ ʙʠ ʟʘʙʝʟʧʝʯʫʚʘʚ ʮʽʣʽʩʥʽʩʪʴ ʜʘʥʠʭ ʚ ʫʤʦʚʘʭ 

ʤʦʞʣʠʚʦʛʦ ʩʧʦʪʚʦʨʝʥʥʷ ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ (ʟʤʽʥʘ ʦʩʚʽʪʣʝʥʥʷ, ʢʫʪʘ 
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ʩʢʘʥʫʚʘʥʥʷ, ʪʨʝʤʪʽʥʥʷ ʨʫʢʠ ʦʧʝʨʘʪʦʨʘ, ʨʦʟʤʠʪʽʩʪʴ ʘʙʦ ʧʝʨʝʢʦʰʫʚʘʥʥʷ 

ʟʦʙʨʘʞʝʥʥʷ ʪʦʱʦ). 

ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʟ ʩʠʩʪʝʤʦʶ ʧʨʘʮʶʶʪʴ ʯʦʪʠʨʠ ʢʘʪʝʛʦʨʽʾ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ï ʤʝʜʩʝʩʪʨʘ, ʣʘʙʦʨʘʥʪ, ʣʽʢʘʨ, ʧʘʮʽʻʥʪ. 

ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʚ ʤʝʜʠʯʥʽʡ 

ʛʘʣʫʟʽ ʻ ʧʽʜʚʠʱʝʥʘ ʫʚʘʛʘ ʜʦ ʟʘʭʠʩʪʫ ʦʩʦʙʠʩʪʠʭ ʪʘ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪʽʚ. ɿ 

ʦʛʣʷʜʫ ʥʘ ʮʝ ʘʨʭʽʪʝʢʪʫʨʘ ʨʦʟʨʦʙʣʶʚʘʥʦʾ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʤʘʻ ʙʘʟʫʚʘʪʠʩʴ 

ʥʘ ʪʘʢʠʭ ʧʨʠʥʮʠʧʘʭ: ʨʦʟʧʦʜʽʣʝʥʽʩʪʴ, ʘʥʦʥʽʤʽʟʘʮʽʷ, ʚʦʣʦʜʽʥʥʷ ʜʘʥʠʤʠ.  

ʇʨʠʥʮʠʧ ʨʦʟʧʦʜʽʣʝʥʦʩʪʽ ʧʦʣʷʛʘʻ ʫ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʦʟʜʽʣʝʥʥʷ ʜʘʥʠʭ ʧʨʦ 

ʦʢʨʝʤʦ ʚʟʷʪʦʛʦ ʧʘʮʽʻʥʪʘ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʥʘʚʽʪʴ ʫ ʚʠʧʘʜʢʫ ʢʦʤʧʨʦʤʝʪʘʮʽʾ 

ʜʝʷʢʦʾ ʯʘʩʪʠʥʠ ʜʘʥʠʭ ʟʣʦʚʤʠʩʥʠʢ ʥʝ ʤʽʛ ʚʩʪʘʥʦʚʠʪʠ ʦʩʦʙʫ ʧʘʮʽʻʥʪʘ ʥʘ ʦʩʥʦʚʽ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʦʢʨʝʤʽ ʬʨʘʛʤʝʥʪʠ ʜʘʥʠʭ ʥʘʣʝʞʘʪʴ 

ʦʜʥʦʤʫ ʡ ʪʦʤʫ ʩʘʤʦʤʫ ʧʘʮʽʻʥʪʫ.   ɼʘʥʠʡ ʧʨʠʥʮʠʧ ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʝʘʣʽʟʫʚʘʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʘʮʽʻʥʪʽʚ ʫ ʨʽʟʥʠʭ 

ʧʽʜʩʠʩʪʝʤʘʭ.  ʉʠʩʪʝʤʫ ʟʚôʷʟʢʽʚ ʤʽʞ ʜʘʥʠʤʠ ʫ ʮʠʭ ʧʽʜʩʠʩʪʝʤʘʭ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʟʙʝʨʽʛʘʪʠ ʫ ʟʘʭʠʱʝʥʽʡ ʙʘʟʽ ʜʘʥʠʭ, ʜʦʩʪʫʧ ʜʦ ʷʢʦʾ ʩʫʚʦʨʦ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʽ 

ʧʽʜʜʘʻʪʴʩʷ ʘʫʜʠʪʫ (ʨʠʩ. 4. 1). 

 

 

ʈʠʩ. 4. 1. ʈʦʟʧʦʜʽʣʝʥʝ ʟʙʝʨʽʛʘʥʥʷ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʫ  ʧʽʜʩʠʩʪʝʤʘʭ 

ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 
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ʇʨʠʥʮʠʧ ʘʥʦʥʽʤʽʟʘʮʽʾ ʧʝʨʝʜʙʘʯʘʻ ʚʽʜʩʫʪʥʽʩʪʴ ʫ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʙʫʜʴ-

ʷʢʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʽʜʝʥʪʠʬʽʢʫʻ ʢʦʥʢʨʝʪʥʦʛʦ ʧʘʮʽʻʥʪʘ. ʅʘʧʨʠʢʣʘʜ, ʤʝʜʩʝʩʪʨʘ 

ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ  ʜʦʟ ʤʝʜʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʝ ʧʦʚʠʥʥʘ ʤʘʪʠ ʜʦʩʪʫʧʫ ʜʦ 

ʜʽʘʛʥʦʟʫ ʯʠ  ʦʩʦʙʠʩʪʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪʘ. ɹʽʣʴʰʝ ʪʦʛʦ, ʟ ʤʝʪʦʶ ʧʦʩʠʣʝʥʥʷ 

ʘʥʦʥʽʤʽʟʘʮʽʾ ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʤʽʱʫʚʘʪʠ ʥʘ ʧʦʩʫʜʠʥʽ ʟ ʜʦʟʦʚʘʥʠʤ 

ʤʝʜʧʨʝʧʘʨʘʪʦʤ ʥʘʣʽʧʢʫ ʟ ʐʂ ʪʘʢ, ʱʦʙ ʣʠʰʝ  ʤʝʜʩʝʩʪʨʘ ʪʘ ʧʘʮʽʻʥʪ ʤʦʛʣʠ  

ʟʯʠʪʘʪʠ ʡʦʛʦ ʚʤʽʩʪ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʤʘʨʪʬʦʥʘ. ʎʝ ʤʽʥʽʤʽʟʫʻ ʧʦʤʠʣʢʠ 

ʤʝʜʧʝʨʩʦʥʘʣʫ; ʘ ʧʘʮʽʻʥʪ ʜʦʜʘʪʢʦʚʦ ʧʝʨʝʚʽʨʠʪʴ, ʯʠ ʮʝ  ʘʜʨʝʩʦʚʘʥʦ ʩʘʤʝ ʡʦʤʫ, 

ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʐʂ ʦʪʨʠʤʘʻ ʜʦʢʣʘʜʥʫ ʽʥʩʪʨʫʢʮʽʶ ʱʦʜʦ ʚʞʠʚʘʥʥʷ ʧʨʝʧʘʨʘʪʫ 

(ʰʪʨʠʭʢʦʜʦʚʘ ʚʟʘʻʤʦʜʽʷ ʤʝʜʩʝʩʪʨʠ ʪʘ ʧʘʮʽʻʥʪʘ). ɿʯʠʪʫʶʯʠ ʩʤʘʨʪʬʦʥʦʤ ʪʦʡ 

ʩʘʤʠʡ ʐʂ ʧʘʮʽʻʥʪ ʦʪʨʠʤʫʻ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʡʦʛʦ 

ʦʩʦʙʠʩʪʦ, ʘ ʤʝʜʩʝʩʪʨʘ ï ʜʦ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʾʾ ʷʢ ʤʝʜʧʨʘʮʽʚʥʠʢʘ. 

ʇʨʠʥʮʠʧ ʚʦʣʦʜʽʥʥʷ ʜʘʥʠʤʠ ʦʟʥʘʯʘʻ, ʱʦ ʜʦʩʪʫʧ ʽ ʦʙʨʦʙʢʘ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ 

ʧʘʮʽʻʥʪʘ ʤʦʞʣʠʚʽ ʣʠʰʝ ʟʘ ʡʦʛʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʟʛʦʜʠ. 

ʅʘ ʦʩʥʦʚʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ, ʚʠʢʣʘʜʝʥʠʭ ʧʨʠʥʮʠʧʽʚ, ʘ ʪʘʢʦʞ 

ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʮʝʩʽʚ ʨʦʟʨʦʙʣʝʥʦ ʜʽʘʛʨʘʤʫ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ 

(ʨʠʩ. 4.2). 

   ʈʦʟʛʣʷʥʝʤʦ ʚʟʘʻʤʦʜʽʶ ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʠʩʪʝʤʠ. 

ʄʝʜʩʝʩʪʨʘ ʬʦʨʤʫʻ ʜʦʟʠ ʧʨʝʧʘʨʘʪʽʚ ʜʣʷ ʧʘʮʽʻʥʪʽʚ.  ʅʘ ʝʢʨʘʥʽ ʩʚʦʛʦ 

ʩʤʘʨʪʬʦʥʘ ʘʙʦ ʚ ʜʦʜʘʪʢʫ ʥʘ ʇʂ ʚʦʥʘ ʙʘʯʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʜʦʟʠ ʣʽʢʘʨʩʴʢʠʭ 

ʟʘʩʦʙʽʚ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʩʬʦʨʤʫʚʘʪʠ,  ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ ʧʘʮʽʻʥʪʽʚ, ʥʦʤʝʨʠ ʧʘʣʘʪ 

ʢʫʜʠ ʾʭ ʧʦʪʨʽʙʥʦ ʜʦʩʪʘʚʠʪʠ ʪʦʱʦ. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʜʦʟ 

ʧʨʝʧʘʨʘʪʽʚ, ʤʝʜʩʝʩʪʨʘ ʜʨʫʢʫʻ ʥʘʣʽʧʢʫ ʟ  ʐʂ, ʚ ʷʢʦʤʫ ʟʘʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ʧʨʦ ʥʘʡʤʝʥʫʚʘʥʥʷ ʣʽʢʽʚ, ʧʘʮʽʻʥʪʘ, ʷʢʦʤʫ ʚʦʥʠ ʧʨʠʟʥʘʯʝʥʽ ʪʦʱʦ. ʇʘʮʽʻʥʪ, 

ʦʪʨʠʤʘʚʰʠ ʧʨʝʧʘʨʘʪʠ ʟ ʰʪʨʠʭʢʦʜʦʚʦʶ ʥʘʣʽʧʢʦʶ, ʤʦʞʝ ʚʧʝʚʥʠʪʠʩʷ, ʱʦ ʮʝ 

ʧʨʠʟʥʘʯʝʥʦ ʩʘʤʝ ʡʦʤʫ,  ʟʯʠʪʘʚʰʠ ʐʂ  ʟ ʥʘʣʽʧʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʚʦʛʦ 

ʩʤʘʨʪʬʦʥʘ.  

ʃʘʙʦʨʘʥʪ ʬʦʨʤʫʻ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʽʚ, ʟʥʘʶʯʠ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʧʘʮʽʻʥʪʘ. 

ɺʽʥ ʚʥʦʩʠʪʴ ʨʝʟʫʣʴʪʘʪʠ ʚ ʩʠʩʪʝʤʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ ʥʘ ʩʪʘʮʽʦʥʘʨʥʦʤʫ 

ʢʦʤʧôʶʪʝʨʽ. 
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ʈʠʩ. 4. 2. ɼʽʘʛʨʘʤʘ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ 

 

ʉʠʩʪʝʤʘ ʟʙʝʨʽʛʘʻ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʽʚ ʚ ʙʘʟʽ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʛʝʥʝʨʫʻ ʐʂ 

ʽʟ ʟʘʢʦʜʦʚʘʥʠʤ ʽʜʝʥʪʠʬʽʢʘʪʦʨʦʤ ʧʘʮʽʻʥʪʘ, ʪʦʢʝʥʦʤ ʜʦʩʪʫʧʫ ʪʘ ʧʦʩʠʣʘʥʥʷʤ ʜʣʷ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʘʥʠʭ ʘʥʘʣʽʟʽʚ. ɯʥʬʦʨʤʘʮʽʷ ʢʦʜʫʻʪʴʩʷ ʫ ʬʦʨʤʘʪʽ JSON (Javascript 

Object Notation) (ʨʠʩ. 4. 3). 

ʊʦʢʝʥ ʜʦʩʪʫʧʫ ʷʚʣʷʻ ʩʦʙʦʶ ʜʘʥʽ, ʟʘʰʠʬʨʦʚʘʥʽ ʩʝʨʚʝʨʦʤ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ 

ʜʘʥʠʭ ʘʥʘʣʽʟʽʚ ʟʘ ʧʦʩʠʣʘʥʥʷʤ ʜʦʜʘʪʦʢ ʧʘʮʽʻʥʪʘ ʧʦʚʠʥʝʥ ʚʽʜʧʨʘʚʠʪʠ ʟʘʧʠʪ ʥʘ 

ʩʝʨʚʝʨ, ʧʨʠʢʣʘʚʰʠ ʜʦ ʥʴʦʛʦ ʮʝʡ ʪʦʢʝʥ. ʊʘʢ ʩʝʨʚʝʨ ʤʦʞʝ ʚʠʟʥʘʯʠʪʠ, ʱʦ ʜʘʥʽ 

ʟʘʧʠʪʫʶʪʴʩʷ ʚʝʨʠʬʽʢʦʚʘʥʠʤ ʢʣʽʻʥʪʦʤ. ʊʦʢʝʥ ʢʦʜʫʻʪʴʩʷ ʫ ʬʦʨʤʘʪʽ JWT 

(Javascript Web Token). ʆʪʞʝ, ʧʽʩʣʷ ʪʦʛʦ ʷʢ ʣʘʙʦʨʘʥʪ ʚʥʽʩ ʨʝʟʫʣʴʪʘʪʠ ʚ ʩʠʩʪʝʤʫ 

ʽ ʥʘʪʠʩʥʫʚ ʥʘ ʢʥʦʧʢʫ ñʟʙʝʨʝʛʪʠò, ʟʛʝʥʝʨʦʚʘʥʠʡ ʐʂ ʥʘʜʩʠʣʘʻʪʴʩʷ ʝʣʝʢʪʨʦʥʥʠʤ 

ʣʠʩʪʦʤ ʧʘʮʽʻʥʪʫ (ʨʠʩ. 4. 4). 
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ʈʠʩ. 4. 3. ʇʨʠʢʣʘʜ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ ʫ 

ʬʦʨʤʘʪʽ JSON 

ʇʽʩʣʷ ʮʴʦʛʦ ʧʘʮʽʻʥʪ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʚʦʛʦ ʩʤʘʨʪʬʦʥʘ ʩʢʘʥʫʻ ʰʪʨʠʭʢʦʜ. 

ɼʦʜʘʪʦʢ ʥʘ ʩʤʘʨʪʬʦʥʽ ʜʝʢʦʜʫʻ ʽʥʬʦʨʤʘʮʽʶ ʽ ʥʘʜʩʠʣʘʻ HTTP ʟʘʧʠʪ ʥʘ ʩʝʨʚʝʨ 

ʄɯʉ. ʉʝʨʚʝʨ ʧʦʚʝʨʪʘʻ ʜʘʥʽ ʘʥʘʣʽʟʽʚ, ʚʦʥʠ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʥʘ ʝʢʨʘʥʽ ʩʤʘʨʪʬʦʥʘ 

ʧʘʮʽʻʥʪʘ. 

 

 

 

ʈʠʩ. 4. 4. ʐʂ-ʧʦʟʥʘʯʢʘ ʜʣʷ ʜʦʩʪʫʧʫ ʧʘʮʽʻʥʪʘ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ 

 

ʈʦʟʛʣʷʥʝʤʦ ʚʟʘʻʤʦʜʽʶ ʧʘʮʽʻʥʪʘ ʟ ʣʽʢʘʨʝʤ ʜʦʢʣʘʜʥʽʰʝ. 

ʅʘ ʧʨʠʡʦʤʽ ʚ ʣʽʢʘʨʷ ʧʘʮʽʻʥʪ ʤʦʞʝ ʥʘʜʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʩʚʦʾʭ ʘʥʘʣʽʟʽʚ 

ʣʽʢʘʨʶ. ʇʨʠ ʮʴʦʤʫ ʤʦʞʥʘ ʦʙʨʘʪʠ ʦʜʠʥ ʟ ʜʚʦʭ ʨʝʞʠʤʽʚ ʚʟʘʻʤʦʜʽʾ ï ʦʥʣʘʡʥ ʘʙʦ 
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ʦʬʣʘʡʥ. ʋ ʚʠʧʘʜʢʫ ʦʬʣʘʡʥ ʨʝʞʠʤʫ ʧʘʮʽʻʥʪ ʛʝʥʝʨʫʻ ʥʘ ʝʢʨʘʥʽ ʩʚʦʛʦ ʩʤʘʨʪʬʦʥʘ 

ʐʂ, ʫ ʷʢʦʤʫ ʟʘʰʠʬʨʦʚʘʥʽ ʩʘʤʽ ʜʘʥʽ  ʘʥʘʣʽʟʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ (ʘ ʥʝ ʧʦʩʠʣʘʥʥʷ 

ʥʘ ʥʠʭ). ʃʽʢʘʨ ʟʯʠʪʫʻ ʐʂ ʟ ʝʢʨʘʥʘ ʩʤʘʨʪʬʦʥʘ ʧʘʮʽʻʥʪʘ ʩʚʦʾʤ ʩʤʘʨʪʬʦʥʦʤ, ʪʘ 

ʧʽʩʣʷ ʡʦʛʦ ʜʝʢʦʜʫʚʘʥʥʷ ʥʘ ʝʢʨʘʥʽ ʙʘʯʠʪʴ ʪʝʢʩʪʦʚʠʡ ʬʘʡʣ ï ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʽʚ. 

ʇʨʠ ʚʠʙʦʨʽ ʨʝʞʠʤʫ ʦʥʣʘʡʥ ʫ ʐʂ ʧʘʮʽʻʥʪʘ ʙʫʜʝ ʟʘʢʦʜʦʚʘʥʝ ʧʦʩʠʣʘʥʥʷ 

ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʽʚ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʨʘʮʶʻ ʤʝʭʘʥʽʟʤ ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ 

ʜʘʥʠʭ ʧʘʮʽʻʥʪʘ ʚ ʨʦʟʧʦʜʽʣʝʥʽʡ ʩʠʩʪʝʤʽ ʟʙʝʨʽʛʘʥʥʷ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʪʘ 

ʾʭ ʦʪʨʠʤʘʥʥʷ (ʨʠʩ. 4. 5). 

ʅʘʚʝʜʝʤʦ ʢʨʦʢʠ ʘʣʛʦʨʠʪʤʫ, ʱʦ ʨʝʘʣʽʟʫʻ ʪʘʢʠʡ ʤʝʭʘʥʽʟʤ (ʨʠʩ. 4. 6). 

1. ʇʘʮʽʻʥʪ ʚʠʚʦʜʠʪʴ ʥʘ ʝʢʨʘʥ ʩʚʦʛʦ ʩʤʘʨʪʬʦʥʘ ʰʪʨʠʭʢʦʜ ʟ ʡʦʛʦ ʟʘʢʦʜʦʚʘʥʠʤ 

ʧʝʨʩʦʥʘʣʴʥʠʤ ʽʜʝʥʪʠʬʽʢʘʪʦʨʦʤ. 

2. ʃʽʢʘʨ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʚʦʛʦ ʩʤʘʨʪʬʦʥʘ ʩʢʘʥʫʻ ʰʪʨʠʭʢʦʜ ʟ ʝʢʨʘʥʘ ʩʤʘʨʪʬʦʥʘ 

ʧʘʮʽʻʥʪʘ. 

3. ɼʦʜʘʪʦʢ ʥʘ ʩʤʘʨʪʬʦʥʽ ʣʽʢʘʨʷ ʚʽʜʧʨʘʚʣʷʻ ʟʘʧʠʪ ʥʘ ʦʪʨʠʤʘʥʥʷ ʤʝʜʠʯʥʠʭ 

ʜʘʥʠʭ ʧʘʮʽʻʥʪʘ ʥʘ ʩʝʨʚʝʨ ʄɯʉ. 

4. ʇʘʮʽʻʥʪ ʥʘ ʩʚʦʻʤʫ ʩʤʘʨʪʬʦʥʽ ʦʪʨʠʤʫʻ ʥʦʪʠʬʽʢʘʮʽʶ ʧʨʦ ʟʘʧʠʪ ʜʦ ʩʚʦʾʭ 

ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʽ ʥʘʜʘʻ ʜʦʟʚʽʣ. 

5. ʉʠʩʪʝʤʘ ʽʥʽʮʽʶʻ ʟʘʧʠʪ ʜʦ ʧʽʜʩʠʩʪʝʤʠ ʟʙʝʨʽʛʘʥʥʷ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ  ʧʘʮʽʻʥʪʽʚ 

ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʠʤʯʘʩʦʚʦʛʦ ʪʦʢʝʥʘ ʜʦʩʪʫʧʫ. 

6. ʇʽʜʩʠʩʪʝʤʘ ʜʘʥʠʭ ʘʥʘʣʽʟʽʚ ʧʦʚʝʨʪʘʻ ʪʦʢʝʥ ʩʠʩʪʝʤʽ ʜʦʩʪʫʧʫ ʜʦ ʤʝʜʠʯʥʠʭ 

ʜʘʥʠʭ. 

7. ʉʠʩʪʝʤʘ ʧʝʨʝʜʘʻ ʩʬʦʨʤʦʚʘʥʠʡ ʪʦʢʝʥ ʥʘ ʜʦʜʘʪʦʢ ʣʽʢʘʨʷ. 

8. ɼʦʜʘʪʦʢ ʣʽʢʘʨʷ ʟʘʧʠʪʫʻ ʜʘʥʽ ʟʘ ʪʦʢʝʥʦʤ. 

9. ɼʦʜʘʪʦʢ ʣʽʢʘʨʷ ʦʪʨʠʤʫʻ ʟʘʧʠʪʫʚʘʥʽ ʜʘʥʽ. 
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ʈʠʩ. 4. 5. ʉʭʝʤʘ ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪʘ ʣʽʢʘʨʶ ʚ 

ʦʥʣʘʡʥ  ʨʝʞʠʤʽ 

 

ʗʢʱʦ ʧʘʮʽʻʥʪ ʧʝʨʝʙʫʚʘʻ ʥʘ ʚʽʜʜʘʣʽ, ʪʦ  ʚʽʥ ʤʦʞʝ ʥʘʜʽʩʣʘʪʠ ʩʚʽʡ ʐʂ 

ʣʽʢʘʨʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʨʝʞʽ.  ʇʨʠ ʮʴʦʤʫ ʦʙʨʦʙʢʘ ʐʂ ʣʽʢʘʨʝʤ ʪʘʢʦʞ ʤʦʞʝ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʚ ʜʚʦʭ ʨʝʞʠʤʘʭ (ʦʥʣʘʡʥ ʯʠ ʦʬʣʘʡʥ) ï ʟʘ ʙʘʞʘʥʥʷʤ ʧʘʮʽʻʥʪʘ. 

ʋ ʧʨʦʧʦʥʦʚʘʥʽʡ ʩʠʩʪʝʤʽ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʻ ʰʪʨʠʭʦʚʝ 

ʢʦʜʫʚʘʥʥʷ ʜʘʥʠʭ, ʪʦʤʫ ʩʣʽʜ ʩʢʘʟʘʪʠ ʧʨʦ ʽʻʨʘʨʭʽʶ ʢʣʘʩʽʚ ʨʝʘʣʽʟʘʮʽʾ ʰʪʨʠʭʦʚʦʛʦ 

ʢʦʜʫʚʘʥʥʷ/ʜʝʢʦʜʫʚʘʥʥʷ, ʜʽʘʛʨʘʤʘ ʷʢʠʭ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 4. 8. 

ʋ ʜʘʥʽʡ ʽʻʨʘʨʭʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʰʘʙʣʦʥ ʧʨʦʻʢʪʫʚʘʥʥʷ ñʉʪʨʘʪʝʛʽʷò. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʰʘʙʣʦʥʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜʢʣʶʯʝʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʢʦʨʝʢʪʫʚʘʣʴʥʦʛʦ ʢʦʜʫ. 
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ʈʠʩ. 4. 6. ɻʨʘʬ ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪʘ ʣʽʢʘʨʶ 

 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʜʫ ɹʏʍ ʜʦ ʝʢʟʝʤʧʣʷʨʫ ʢʣʘʩʫ 

BarcodeDecoder ʙʫʜʝ ʧʽʜʢʣʶʯʝʥʘ ʩʪʨʘʪʝʛʽʷ BCHCorrectionStrategy. ɿʘ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʽʜʢʣʶʯʝʥʥʷ ʽʥʰʦʛʦ ʢʦʨʝʢʪʫʚʘʣʴʥʦʛʦ ʢʦʜʫ ʜʦʩʪʘʪʥʴʦ ʙʫʜʝ 

ʨʦʟʨʦʙʠʪʠ ʥʦʚʠʡ ʢʣʘʩ ʟ ʨʝʘʣʽʟʘʮʽʻʶ ʘʣʛʦʨʠʪʤʫ ʦʙʨʘʥʦʛʦ ʢʦʜʫ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ, ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ (ʨʠʩ. 4.8). 

ɼʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʻ ʙʘʟʦʚʦʶ, ʚʦʥʘ ʤʽʩʪʠʪʴ ʥʘʙʽʨ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʘʜʘʧʪʫʚʘʪʠ ʾʾ ʜʦ ʧʦʪʨʝʙ ʤʝʜʠʯʥʦʛʦ ʟʘʢʣʘʜʫ, ʘ  ʪʘʢʦʞ ʩʧʨʦʱʫʻ ʧʨʦʮʝʩ 

ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʤʝʜʠʯʥʦʾ ʛʘʣʫʟʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʜʘʥʠʭ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʻ ʷʜʨʦʤ  ʤʝʜʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʫ ʷʢʽʡ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʧʘʮʽʻʥʪʘ 

ʚʦʣʦʜʽʪʠ ʩʚʦʾʤʠ ʤʝʜʠʯʥʠʤʠ ʜʘʥʠʤʠ ʪʘ ʥʘʜʘʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʥʠʭ ʪʽʣʴʢʠ ʟʘ 

ʚʣʘʩʥʠʤ ʙʘʞʘʥʥʷʤ ʪʘ ʰʣʷʭʦʤ ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʘ ʦʩʥʦʚʽ 

ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ [84].   
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ʈʠʩ. 4. 7. ɼʽʘʛʨʘʤʘ ʢʣʘʩʽʚ ʢʦʜʫʚʘʥʥʷ/ʜʝʢʦʜʫʚʘʥʥʷ ʐʂ-ʧʦʟʥʘʯʦʢ 

 

ʈʝʘʣʽʟʦʚʘʥʽ ʚ ʩʠʩʪʝʤʽ ʧʨʠʥʮʠʧʠ ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʤʝʜʠʯʥʠʭ 

ʜʘʥʠʭ ʧʘʮʽʻʥʪʘ, ʚʦʣʦʜʽʥʥʷ ʥʠʤ ʩʚʦʾʤʠ ʤʝʜʠʯʥʠʤʠ ʜʘʥʠʤʠ ʪʘ ʘʥʦʥʽʤʥʦʩʪʽ ʟʘ 

ʨʘʭʫʥʦʢ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʟ ʨʫʢ ʫ ʨʫʢʠ ʟ ʜʦʧʦʤʦʛʦʶ ʟʯʠʪʫʚʘʥʥʷ ʰʪʨʠʭʢʦʜʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʟ ʦʜʥʦʛʦ ʩʤʘʨʪʬʦʥʘ ʽʥʰʠʤ ʩʤʘʨʪʬʦʥʦʤ ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʚʠʱʠʪʠ 

ʷʢʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʤʝʜʠʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʽʩʪʦʪʥʦ ʟʥʠʟʠʪʠ ʚʧʣʠʚ 

ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʘ ʚ ʜʽʷʣʴʥʦʩʪʽ ʤʝʜʧʝʨʩʦʥʘʣʫ ʪʘ ʧʦʩʠʣʠʪʠ ʟʘʭʠʩʪ ʤʝʜʠʯʥʠʭ 

ʜʘʥʠʭ ʧʘʮʽʻʥʪʘ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʧʘʨʘʣʝʣʴʥʦ ʟʽ 

ʰʪʨʠʭʢʦʜʦʚʠʤ ʩʧʦʩʦʙʦʤ ʧʝʨʝʜʘʯʽ ʪʘ ʦʙʨʦʙʣʝʥʥʷ ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ 

ʚʽʟʫʘʣʴʥʦ ʟʘʭʠʱʝʥʫ ʝʣʝʢʪʨʦʥʥʫ ʚʟʘʻʤʦʜʽʶ ʧʘʮʽʻʥʪʘ ʟ ʣʽʢʘʨʝʤ ʷʢ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ, ʪʘʢ ʽ ʥʘ ʚʽʜʩʪʘʥʽ ʪʘ ʛʘʨʘʥʪʫʻ ʚʠʩʦʢʫ ʥʘʜʽʡʥʽʩʪʴ ʽ 

ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʦʙʤʽʥʫ ʜʘʥʠʤʠ [84]. 

ɹʘʟʦʚʘ ʘʨʭʽʪʝʢʪʫʨʘ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʫʥʽʚʝʨʩʘʣʴʥʠʡ 

ʥʘʙʽʨ ʤʦʜʫʣʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʝʘʣʽʟʘʮʽʶ ʦʩʥʦʚʥʠʭ ʦʧʝʨʘʮʽʡ ʚ ʤʝʜʠʯʥʽʡ 

ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ. ɼʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʢʦʥʢʨʝʪʥʦʾ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʫ  
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ʈʠʩ. 4. 8. ɸʨʭʽʪʝʢʪʫʨʘ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ 
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ʤʝʜʠʯʥʽʡ ʛʘʣʫʟʽ ʜʦʩʪʘʪʥʴʦ ʘʜʘʧʪʫʚʘʪʠ ʮʝʡ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʥʘʙʽʨ ʜʦ ʧʦʪʨʝʙ 

ʧʨʦʻʢʪʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʚ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʩʧʨʦʱʫʻ 

ʧʨʦʮʝʩ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

 

4. 2. ʆʨʛʘʥʽʟʘʮʽʷ ʧʨʦʛʨʘʤʥʦʛʦ ʤʦʜʫʣʷ ʢʦʜʫʚʘʥʥʷ-ʜʝʢʦʜʫʚʘʥʥʷ  

        ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ 

 

ʆʩʥʦʚʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʟʘʚʘʜʦʩʪʽʡʢʠʭ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ ʻ ʤʦʜʫʣʴ ʢʦʜʫʚʘʥʥʷ-

ʜʝʢʦʜʫʚʘʥʥʷ (ɼʦʜʘʪʦʢ ʅ). ɻʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʜʘʥʦʛʦ ʤʦʜʫʣʷ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʨʦʮʝʩʫ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʰʪʨʠʭʢʦʜʦʚʫ ʧʦʟʥʘʯʢʫ, ʘ ʪʘʢʦʞ ʾʾ 

ʜʝʢʦʜʫʚʘʥʥʷ. ʋ ʜʘʥʦʤʫ ʤʦʜʫʣʽ ʤʦʞʥʘ  ʚʠʜʽʣʠʪʠ ʪʨʠ ʩʢʣʘʜʦʚʽ ʯʘʩʪʠʥʠ: 

1. ʇʽʜʤʦʜʫʣʴ ʢʦʜʫʚʘʥʥʷ ʚʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

2. ʇʽʜʤʦʜʫʣʴ ʬʦʨʤʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʰʪʨʠʭʢʦʜʦʚʦʾ ʧʦʟʥʘʯʢʠ. 

3. ʇʽʜʤʦʜʫʣʴ ʜʝʢʦʜʫʚʘʥʥʷ ʰʪʨʠʭʢʦʜʦʚʦʾ ʧʦʟʥʘʯʢʠ. 

1. ʇʽʜʤʦʜʫʣʴ ʢʦʜʫʚʘʥʥʷ ʚʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʈʦʟʛʣʷʥʝʤʦ ʜʦʢʣʘʜʥʽʰʝ ʦʨʛʘʥʽʟʘʮʽʶ ʧʽʜʤʦʜʫʣʷ ʢʦʜʫʚʘʥʥʷ ʚʭʽʜʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. ʋ ʧʨʦʮʝʩʽ ʢʦʜʫʚʘʥʥʷ ʚʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʜʚʽ 

ʦʩʥʦʚʥʽ ʩʪʘʜʽʾ: ʩʪʚʦʨʝʥʥʷ ʘʜʘʧʪʦʚʘʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʤʘʪʨʠʮʽ 

ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʥʘʢʽʚ.  

ʅʘ ʝʪʘʧʽ ʩʪʚʦʨʝʥʥʷ ʘʜʘʧʪʦʚʘʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʠʟʢʘ 

ʧʝʨʝʪʚʦʨʝʥʴ ʚʭʽʜʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʟ ʪʘʙʣʠʮʽ 

ʩʠʤʚʦʣʽʢʠ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ. ʉʝʨʝʜ ʪʘʢʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ 

ʥʘʩʪʫʧʥʽ: ʜʦʧʦʚʥʝʥʥʷ ʩʠʤʚʦʣʘʤʠ ʧʝʨʝʤʠʢʘʥʥʷ ʤʽʞ ʥʘʙʦʨʘʤʠ, ʜʦʧʦʚʥʝʥʥʷ 

ʩʧʝʮʽʘʣʴʥʠʤʠ ʩʠʤʚʦʣʘʤʠ-ʟʘʧʦʚʥʶʚʘʯʘʤʠ, ʜʦʜʘʚʘʥʥʷ ʤʝʪʘʽʥʬʦʨʤʘʮʽʾ, 

ʟʘʚʘʜʦʩʪʽʡʢʝ ʢʦʜʫʚʘʥʥʷ ʪʦʱʦ.   

ɼʣʷ ʧʨʦʛʨʘʤʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ ʜʦʮʽʣʴʥʦ ʚʠʜʽʣʠʪʠ ʪʘʢʽ 

ʦʩʥʦʚʥʽ ʘʙʩʪʨʘʢʮʽʾ: ñʉʪʨʘʪʝʛʽʷ ʢʦʜʫʚʘʥʥʷò (CodingStrategy), ñʇʝʨʝʪʚʦʨʶʚʘʯ 

ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫò (BarcodeTransformer), ñʉʪʨʘʪʝʛʽʷ ʜʦʧʦʚʥʝʥʥʷò 

(PaddingStrategy).  ɺʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ ʘʙʩʪʨʘʢʮʽʾ ñʉʪʨʘʪʝʛʽʷ ʢʦʜʫʚʘʥʥʷò ʻ 
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ʚʣʘʩʥʝ ʬʦʨʤʫʚʘʥʥʷ ʘʜʘʧʪʦʚʘʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ. ʎʝʡ ʧʨʦʮʝʩ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʦʢʨʝʤʠʭ ʝʪʘʧʽʚ, ʱʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʙʩʪʨʘʢʮʽʾ ñʇʝʨʝʪʚʦʨʶʚʘʯ 

ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫò. ɸʙʩʪʨʘʢʮʽʶ ñʉʪʨʘʪʝʛʽʷ ʢʦʜʫʚʘʥʥʷò ʜʦʮʽʣʴʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʰʘʙʣʦʥʫ ñʃʘʥʮʶʛ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽò. ʊʘʢ ʦʢʨʝʤʽ ʢʨʦʢʠ ʧʨʦʮʝʩʫ 

ʬʦʨʤʫʚʘʥʥʷ ʘʜʘʧʪʦʚʘʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʙʫʜʫʪʴ ʧʦʻʜʥʫʚʘʪʠʩʴ ʫ ʣʘʥʮʶʛ 

ʧʝʨʝʪʚʦʨʝʥʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟ ʜʝʷʢʦʾ ʢʽʣʴʢʦʩʪʽ ʪʘʢʠʭ ʢʨʦʢʽʚ ʤʦʞʥʘ ʬʦʨʤʫʚʘʪʠ 

ʨʽʟʥʽ ʩʪʨʘʪʝʛʽʾ ʘʜʘʧʪʘʮʽʾ ʧʦʚʽʜʦʤʣʝʥʥʷ ʙʝʟ ʜʫʙʣʶʚʘʥʥʷ ʣʦʛʽʢʠ. ɼʽʘʛʨʘʤʘ ʢʣʘʩʽʚ 

ʜʘʥʦʛʦ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 4. 9. ʇʨʦʛʨʘʤʥʘ ʨʝʘʣʽʟʘʮʽʷ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʝʨʝʪʚʦʨʝʥʴ ʚʭʽʜʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʘʙʣʦʥʫ 

ñʃʘʥʮʶʛ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽò ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 4. 10. 

 

ʈʠʩ. 4. 9. ɼʽʘʛʨʘʤʘ ʢʣʘʩʽʚ  ʰʘʙʣʦʥʫ ñʃʘʥʮʶʛ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽò ʜʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ʢʦʜʫʚʘʥʥʷ ʚʭʽʜʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ 
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public class RSCodingStrategy implements CodingStrategy {  

   private final ReedSolomonCode reedSolomonCode;  

   public RSCodingStrategy(ReedSolomonCode reedSolomonCode) {  

       this.reedSolomonCode = reedSolomonCode;  

   }  

   @Override 

   public Barcode apply(Barcode code) {  

       return Optional.of(code)  

               .map(barcode - > new CharsetSwitchAppender().transform(barcode))  

               .map(barcode - > new 

PaddingAppender(paddingStrategy()).transform(barcode))  

               .map(barcode - > new 

ReedSolomonErrorCorrectingCodeGenerator(reedSolomonCode).transform(barcode))  

               .orElseThrow();  

   }  

   private PaddingStrategy paddingStrategy() {  

       return length - > new NearestSquarePaddingStrategy()  

.g etPaddingCount(length + reedSolomonCode.getControlDigitsCount());  

   }  

}  

ʈʠʩ. 4. 10. ʃʽʩʪʠʥʛ ʨʝʘʣʽʟʘʮʽʾ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʭʽʜʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʰʘʙʣʦʥʫ ñʃʘʥʮʶʛ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽò 

 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʧʽʩʣʷ ʘʜʘʧʪʘʮʽʾ ʚʭʽʜʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʻ ʩʪʚʦʨʝʥʥʷ 

ʤʘʪʨʠʮʽ ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʥʘʢʽʚ. ʂʦʞʥʦʤʫ ʝʣʝʤʝʥʪʫ ʟ ʩʠʤʚʦʣʽʢʠ ʐʂ ʧʦʟʥʘʯʢʠ 

ʧʦʩʪʘʚʣʝʥʦ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʢʦʜ (ʚʝʢʪʦʨ), ʥʘ ʦʩʥʦʚʽ ʷʢʦʛʦ ʚʠʢʦʥʫʻʪʴʩʷ 

ʩʪʚʦʨʝʥʥʷ ʐʂ-ʟʥʘʢʘ. ɼʘʥʠʡ ʢʦʜ (ʚʝʢʪʦʨ)  ʤʘʻ ʢʦʨʝʢʪʫʚʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʤʘʪʨʠʮʽ ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʥʘʢʽʚ ʻ 

ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʩʠʤʚʦʣʽʚ ʧʦʚʽʜʦʤʣʝʥʥʷ ʫ ʮʠʬʨʦʚʽ ʢʦʜʠ (ʚʝʢʪʦʨʠ) ʐʂ- ʟʥʘʢʽʚ. 

ɿ ʪʦʯʢʠ ʟʦʨʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ, ʜʦʮʽʣʴʥʦ ʽʥʢʘʧʩʫʣʶʚʘʪʠ 

ʘʜʘʧʪʘʮʽʶ ʚʭʽʜʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʡʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ  ʤʘʪʨʠʮʶ ʐʂ-

ʟʥʘʢʽʚ ʚ ʘʙʩʪʨʘʢʮʽʶ ʟ ʥʘʟʚʦʶ ñʂʦʜʫʚʘʣʴʥʠʢò (Encoder). ɼʘʥʫ ʘʙʩʪʨʘʢʮʽʶ 

ʜʦʮʽʣʴʥʦ ʨʝʘʣʽʟʫʚʘʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʰʘʙʣʦʥʫ ʧʨʦʻʢʪʫʚʘʥʥʷ ñʉʪʨʘʪʝʛʽʷò. ʊʘʢ 

ʘʙʩʪʨʘʢʮʽʷ ñʂʦʜʫʚʘʣʴʥʠʢò ʧʝʨʝʙʫʚʘʻ ʫ ʚʽʜʥʦʰʝʥʥʽ ʢʦʤʧʦʟʠʮʽʾ ʟ ʘʙʩʪʨʘʢʮʽʷʤʠ 
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ñʉʪʨʘʪʝʛʽʷ ʢʦʜʫʚʘʥʥʷò ʪʘ ñʉʪʨʘʪʝʛʽʷ ʨʦʟʤʽʱʝʥʥʷ ʤʘʪʨʠʮʽ ʰʪʨʠʭʢʦʜʦʚʠʭ 

ʩʠʤʚʦʣʽʚò. ɼʽʘʛʨʘʤʘ ʜʘʥʦʛʦ ʟʚôʷʟʢʫ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 4. 11. 

2. ʇʽʜʤʦʜʫʣʴ ʬʦʨʤʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʰʪʨʠʭʢʦʜʦʚʦʾ ʧʦʟʥʘʯʢʠ 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʩʪʚʦʨʝʥʥʷ ʐʂ-ʧʦʟʥʘʯʢʠ ʻ ʬʦʨʤʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʥʘ 

ʦʩʥʦʚʽ ʤʘʪʨʠʮʽ ʐʂ-ʟʥʘʢʽʚ. ʇʽʜ ʯʘʩ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʜʚʽ 

ʦʩʥʦʚʥʽ ʦʧʝʨʘʮʽʾ: ʦʧʝʨʘʮʽʶ ʧʝʨʝʪʚʦʨʝʥʥʷ ʝʣʝʤʝʥʪʘ ʢʦʜʫ (ʚʝʢʪʦʨʘ) ʐʂ-ʟʥʘʢʘ ʚ 

ʢʦʣʽʨ, ʘ ʪʘʢʦʞ ʧʝʨʝʪʚʦʨʝʥʥʷ ʤʘʪʨʠʮʽ ʐʂ-ʟʥʘʢʽʚ ʫ ʤʘʪʨʠʮʶ ʧʽʢʩʝʣʽʚ. ɼʣʷ 

ʧʨʦʛʨʘʤʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ ʜʦʮʽʣʴʥʦ ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʘʙʩʪʨʘʢʮʽʾ: 

ñɻʝʥʝʨʘʪʦʨ ʟʦʙʨʘʞʝʥʥʷ ʐʂ-ʧʦʟʥʘʯʢʠò (Barcode Image Generator), ñɻʝʥʝʨʘʪʦʨ 

ʤʘʪʨʠʮʽ ʧʽʢʩʝʣʽʚò (Barcode Bitmap Generator), ñʂʦʣʽʨʥʘ ʩʭʝʤʘò 

(Color Scheme), ñʇʘʨʘʤʝʪʨʠ ʟʦʙʨʘʞʝʥʥʷ ʐʂ-ʧʦʟʥʘʯʢʠò (Barcode Image 

params).  

ʄʘʪʨʠʮʶ ʧʽʢʩʝʣʽʚ ʤʦʞʥʘ ʟʘʧʦʚʥʠʪʠ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ. 

ʅʘʡʦʯʝʚʠʜʥʽʰʠʤ ʩʧʦʩʦʙʦʤ ʟʘʧʦʚʥʝʥʥʷ ʪʘʢʦʾ ʤʘʪʨʠʮʽ ʻ ʟʣʽʚʘ ʥʘʧʨʘʚʦ ʪʘ  ʟʛʦʨʠ 

ʚʥʠʟ. ɿ ʤʝʪʦʶ ʥʘʜʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʚʠʙʦʨʫ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʟʘʧʦʚʥʝʥʥʷ, 

ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʜʽʣʝʥʥʷ ʘʙʩʪʨʘʢʮʽʾ ñʉʪʨʘʪʝʛʽʷ ʨʦʟʤʽʱʝʥʥʷ ʤʘʪʨʠʮʽ ʐʂ-ʟʥʘʢʽʚò 

(BarcodePatternlArrangementStrategy) ʜʣʷ ʟʘʧʦʚʥʝʥʥʷ ʤʘʪʨʠʮʽ. ʇʽʩʣʷ 

ʦʪʨʠʤʘʥʥʷ ʤʘʪʨʠʮʽ ʧʽʢʩʝʣʽʚ ʟʦʙʨʘʞʝʥʥʷ ʐʂ-ʧʦʟʥʘʯʢʠ, ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ 

ʦʧʝʨʘʮʽʶ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʫ  ʬʘʡʣ, ʘʙʦ ʧʝʨʝʜʘʯʫ ʮʴʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ ʫ ʜʝʷʢʠʡ ʧʦʪʽʢ ʚʠʚʝʜʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ ʫ ʩʪʘʥʜʘʨʪʥʠʡ ʧʦʪʽʢ 

ʚʠʚʝʜʝʥʥʷ (STDOUT), ʘʙʦ ʫ ʧʦʪʽʢ ʧʝʨʝʜʘʯʽ ʤʝʨʝʞʝʚʠʭ ʜʘʥʠʭ. ɿ ʤʝʪʦʶ 

ʽʥʢʘʧʩʫʣʷʮʽʾ ʜʘʥʦʾ ʧʦʚʝʜʽʥʢʠ, ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʜʽʣʝʥʥʷ ʘʙʩʪʨʘʢʮʽʾ ñɼʨʫʢʘʨ 

ʟʦʙʨʘʞʝʥʥʷò (ImagePrinter). 

ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʫ ʚʠʱʝʦʧʠʩʘʥʠʭ ʘʙʩʪʨʘʢʮʽʡ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʽ 

ʽʤʧʣʝʤʝʥʪʘʮʽʾ, ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʠʤʦʛ ʢʦʥʢʨʝʪʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ, ʘʙʦ ʚʠʤʦʛ ʜʦ 

ʩʠʩʪʝʤʠ, ʱʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ, ʜʣʷ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʝʢʟʝʤʧʣʷʨʘ ñɻʝʥʝʨʘʪʦʨʘ 

ʟʦʙʨʘʞʝʥʥʷ ʐʂ-ʧʦʟʥʘʯʢʠò ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʰʘʙʣʦʥ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ñɯʥôʻʥʮʽʷ ʟʘʣʝʞʥʦʩʪʝʡò (Dependency Injection). 
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ʈʠʩ. 4. 11. ɼʽʘʛʨʘʤʘ ʢʣʘʩʽʚ ʧʽʜʤʦʜʫʣʷ ʢʦʜʫʚʘʥʥʷ 

 

ɼʘʥʠʡ ʰʘʙʣʦʥ ʟʘʙʝʟʧʝʯʫʻ ʥʝʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ ʨʝʘʣʽʟʘʮʽʡ 

ʘʙʩʪʨʘʢʮʽʡ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ. ʊʘʢʠʤ ʯʠʥʦʤ ʙʫʜʝ ʟʘʙʝʟʧʝʯʝʥʘ ʤʦʞʣʠʚʽʩʪʴ 

ʧʽʜʢʣʶʯʝʥʥʷ ʨʽʟʥʠʭ ʢʦʣʽʨʥʠʭ ʩʭʝʤ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʟʙʝʨʝʞʝʥʥʷ ʦʪʨʠʤʘʥʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ ʫ ʬʘʡʣ ʘʙʦ ʧʝʨʝʜʘʯʽ ʡʦʛʦ ʤʝʨʝʞʝʶ. ɼʽʘʛʨʘʤʘ ʢʣʘʩʽʚ ʟʦʙʨʘʞʝʥʘ ʥʘ 

ʨʠʩ. 4. 12. ʇʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʘʙʩʪʨʘʢʮʽʡ ʫ ʜʝʷʢʦʤʫ ʚʝʙ-

ʩʝʨʚʽʩʽ, ʱʦ ʛʝʥʝʨʫʻ ʟʦʙʨʘʞʝʥʥʷ ʜʣʷ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʦʪʨʠʤʘʥʦʛʦ ʫ HTTP ʟʘʧʠʪʽ 

ʥʘʚʝʜʝʥʦ ʫ ʣʽʩʪʠʥʛʫ ʥʘ ʨʠʩ. 4. 13.  
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ʈʠʩ. 4. 12. ɼʽʘʛʨʘʤʘ ʢʣʘʩʽʚ ʧʽʜʤʦʜʫʣʷ ʩʪʚʦʨʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʐʂ- 

ʧʦʟʥʘʯʢʠ 

 

@RestController  

public class BarcodeGenerationController {  

   private final BarcodeImageGenerator generator = new BarcodeImageGenerator(  

           BarcodeCodecs.BASE_41_RS, 

           new BarcodeBitmapGenerator(),  

           new BitmapBufferedImageGeneratorImpl(ColorSchemes.DEFAULT_5_COLORS),  

           ImmutableBarcodeParams.of(9, 30)  

   );  

   @RequestMapping(path = "/barcode/generate", method = RequestMethod.GET)  

   public ResponseEntity<Resource> generateBarcode( @RequestParam String message) 

throws IOException {  

       var image = generator.generateBarcodeImage(message);  
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       var outputStream = new ByteArrayOutputStream();  

       ImageIO.write(image, "bmp", outputStream);  

       var resource = new ByteArrayResource(outputStream.toByteArray());  

       return ResponseEntity.ok()  

               .header("Content - Disposition", "attachment; filename=barcode.bmp")  

               .contentLength(outputStream.toByteArray().length)  

               .contentType(MediaType.APPLICATION_OCTET_STREAM) 

               .body(resource);  

   }  

}  

ʈʠʩ. 4. 13. ʇʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʘʙʩʪʨʘʢʮʽʡ ʜʣʷ 

ʛʝʥʝʨʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʐʂ-ʧʦʟʥʘʯʢʠ 

 

3. ʇʽʜʤʦʜʫʣʴ ʜʝʢʦʜʫʚʘʥʥʷ ʰʪʨʠʭʢʦʜʦʚʦʾ ʧʦʟʥʘʯʢʠ 

ɻʦʣʦʚʥʦʶ ʟʘʜʘʯʝʶ ʜʘʥʦʛʦ ʧʽʜʤʦʜʫʣʷ ʻ ʟʯʠʪʫʚʘʥʥʷ  ʽʥʬʦʨʤʘʮʽʾ ʽʟ 

ʟʦʙʨʘʞʝʥʥʷ ʰʪʨʠʭʢʦʜʦʚʦʾ ʧʦʟʥʘʯʢʠ. ɼʘʥʫ ʟʘʜʘʯʫ ʫʤʦʚʥʦ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ 

ʜʚʘ ʛʦʣʦʚʥʽ ʝʪʘʧʠ: ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʫ ʤʘʪʨʠʮʶ ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʥʘʢʽʚ; 

ʚʠʜʽʣʝʥʥʷ ʧʝʨʚʠʥʥʠʭ ʜʘʥʠʭ ʟ ʤʘʪʨʠʮʽ ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʥʘʢʽʚ. ʆʩʢʽʣʴʢʠ ʟʘʜʘʯʘ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʫ ʤʘʪʨʠʮʶ ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʥʘʢʽʚ ʻ ʦʢʨʝʤʦʶ ʟʘʜʘʯʝʶ 

ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʩʢʣʘʜʥʦʩʪʽ, ʱʦ ʟʘʩʥʦʚʘʥʘ ʥʘ ʘʣʛʦʨʠʪʤʘʭ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʟʦʙʨʘʞʝʥʴ, ʾʾ ʽʤʧʣʝʤʝʥʪʘʮʽʷ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʥʝ ʻ 

ʯʘʩʪʥʠʥʦʶ ʧʽʜʤʦʜʫʣʷ ʜʝʢʦʜʫʚʘʥʥʷ ʰʪʨʠʭʢʦʜʦʚʦʾ ʧʦʟʥʘʯʢʠ. ʅʘʪʦʤʽʩʪʴ, ʜʘʥʠʡ 

ʤʦʜʫʣʴ ʨʝʘʣʽʟʫʻ ʟʘʜʘʯʫ ʦʪʨʠʤʘʥʥʷ ʧʝʨʚʠʥʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʤʘʪʨʠʮʽ 

ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʥʘʢʽʚ. ɼʘʥʘ ʟʘʜʘʯʘ ʻ ʦʙʝʨʥʝʥʦʶ ʜʦ ʟʘʜʘʯʽ ʢʦʜʫʚʘʥʥʷ ʚʭʽʜʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʪʦʤʫ ʾʾ ʧʨʦʛʨʘʤʥʘ ʨʝʘʣʽʟʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʪʠʭ ʩʘʤʠʭ ʘʙʦ ʩʭʦʞʠʭ ʘʙʩʪʨʘʢʮʽʡ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʜʘʯʘ ʦʪʨʠʤʘʥʥʷ ʧʝʨʚʠʥʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʟ ʤʘʪʨʠʮʽ ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʥʘʢʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ: 

ʦʪʨʠʤʘʥʥʷ ʘʜʘʧʪʦʚʘʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʟ ʤʘʪʨʠʮʽ ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʥʘʢʽʚ; 

ʦʪʨʠʤʘʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʘʜʘʧʪʦʚʘʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ.  

ʆʯʝʚʠʜʥʦ, ʟʯʠʪʘʥʘ ʤʘʪʨʠʮʷ ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʥʘʢʽʚ ʤʦʞʝ ʤʽʩʪʠʪʠ 

ʧʦʤʠʣʢʠ. ʋ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʫ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ, ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʴ 
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ʟʘʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʘ ʜʚʦʭ ʨʽʚʥʷʭ: ʥʘ ʨʽʚʥʽ ʢʦʞʥʦʛʦ 

ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʥʘʢʘ (ʥʠʞʥʽʡ ʨʽʚʝʥʴ) ʪʘ ʥʘ ʨʽʚʥʽ ʫʩʽʻʾ ʐʂ-ʧʦʟʥʘʯʢʠ. ʅʘʜʘʣʽ 

ʨʦʟʛʣʷʜʘʪʠʤʝʤʦ ʧʨʦʮʝʜʫʨʫ ʜʝʢʦʜʫʚʘʥʥʷ ʰʪʨʠʭʢʦʜʦʚʦʾ ʧʦʟʥʘʯʢʠ ʷʢ ʩʣʦʚʘ ʢʦʜʫ 

ʈʽʜʘ-ʉʦʣʦʤʦʥʘ. ʆʪʞʝ,  ʧʨʦʮʝʩ ʦʪʨʠʤʘʥʥʷ ʘʜʘʧʪʦʚʘʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʝʪʘʧʽʚ: ʜʝʢʦʜʫʚʘʥʥʷ ʚʝʢʪʦʨʽʚ ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʥʘʢʽʚ ʪʘ 

ʜʝʢʦʜʫʚʘʥʥʷ ʩʣʦʚʘ ʢʦʜʫ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ. ʐʪʨʠʭʢʦʜʦʚʽ ʟʥʘʢʠ  ʩʬʦʨʤʦʚʘʥʽ ʥʘ 

ʦʩʥʦʚʽ  ʢʦʜʫ ɹʏʍ, ʭʦʯʘ ʤʦʞʣʠʚʠʤ ʻ  ʚʠʢʦʨʠʩʪʘʥʥʷ ʡ ʽʥʰʠʭ ʢʦʨʝʢʪʫʚʘʣʴʥʠʭ 

ʢʦʜʽʚ.  

ɿ ʪʦʯʢʠ ʟʦʨʫ ʧʨʦʛʨʘʤʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ ʜʦʨʝʯʥʦ ʚʠʜʽʣʠʪʠ 

ʥʘʩʪʫʧʥʽ ʘʙʩʪʨʘʢʮʽʾ: ñɼʝʢʦʜʫʚʘʣʴʥʠʢ ʰʪʨʠʭʢʦʜʫò (BarcodeDecoder), 

ñʉʪʨʘʪʝʛʽʷ ʢʦʨʝʢʪʫʚʘʥʥʷ ʐʂ ʩʠʤʚʦʣʫò (BarcodeSymbolCorrectionStrategy). 

ɸʙʩʪʨʘʢʮʽʷ ñʉʪʨʘʪʝʛʽʷ ʢʦʨʝʢʪʫʚʘʥʥʷ ʐʂ ʩʠʤʚʦʣʫò ʧʝʨʝʙʫʚʘʻ ʫ ʚʽʜʥʦʰʝʥʥʽ 

ʢʦʤʧʦʟʠʮʽʾ ʽʟ ʘʙʩʪʨʘʢʮʽʻʶ ñɼʝʢʦʜʫʚʘʣʴʥʠʢ ʰʪʨʠʭʢʦʜʫò ʨʝʘʣʽʟʫʶʯʠ ʰʘʙʣʦʥ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ñʉʪʨʘʪʝʛʽʷò. 

ʅʘ ʝʪʘʧʽ ʦʪʨʠʤʘʥʥʷ ʚʭʽʜʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ  ʟ ʘʜʘʧʪʦʚʘʥʦʛʦ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʥʘʪʠ ʚʠʣʫʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʩʠʤʚʦʣʽʚ-ʧʝʨʝʤʠʢʘʽʚ ʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʚʝʢʪʦʨʽʚ ʐʂ-ʟʥʘʢʽʚ ʫ ʪʝʢʩʪʦʚʠʡ ʨʷʜʦʢ ʟʛʽʜʥʦ ʟ ʪʘʙʣʠʮʝʶ ʩʠʤʚʦʣʽʢʠ 

ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ. ɺʠʢʦʥʘʥʥʷ ʮʠʭ ʦʧʝʨʘʮʽʡ ʜʦʮʽʣʴʥʦ ʽʥʢʘʧʩʫʣʶʚʘʪʠ ʫ 

ʚʠʜʽʣʝʥʽʡ ʚʠʱʝ ʘʙʩʪʨʘʢʮʽʾ ñɼʝʢʦʜʫʚʘʣʴʥʠʢ ʰʪʨʠʭʢʦʜʫò. ɼʽʘʛʨʘʤʫ ʢʣʘʩʽʚ 

ʦʧʠʩʘʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 4. 14.  
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ʈʠʩ. 4. 14. ɼʽʘʛʨʘʤʘ ʢʣʘʩʽʚ ʜʝʢʦʜʫʚʘʥʥʷ ʰʪʨʠʭʢʦʜʦʚʦʾ ʧʦʟʥʘʯʢʠ 

 

ʅʘʚʝʜʝʤʦ ʜʚʘ ʧʨʠʢʣʘʜʠ ʛʝʥʝʨʫʚʘʥʥʷ ʐʂ-ʧʦʟʥʘʯʦʢ ʜʣʷ ʪʠʧʦʚʠʭ 

ʬʨʘʛʤʝʥʪʽʚ ʽʥʬʦʨʤʘʮʽʾ ʫ ʤʝʜʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ.  

1.ʅʝʭʘʡ ʥʝʦʙʭʽʜʥʦ ʟʘʢʦʜʫʚʘʪʠ ʪʘʢʝ ʧʦʚʽʜʦʤʣʝʥʥʷ:  

ȢȞȰȞ ƴ $!4%ƙ ʣʦƚʣʦƚʧʣʧʨ ʦʦƙʨʦ )$ ȭȞȴɅɁȫȰȞƙ ʦʬʧʨʦʨ 

ȭȞȴɅɁȫȰ ƴ 0!4)%.4ƙ ȠȞȯȦȩȣȫȨȬ ȢȣȫȦȯ ȭȣȰȮȬȠȦȵ ȯȰȞȰȺ ƴ 3%8ƙ ȵȬȩƚ 

ȢȞȰȞ ȫȞȮȬȢȤȣȫȫȽ | DATE OF BIRTH: 18.05.1974 ȠɅȨ | AGE: 49  

ȬȭȦȯ ȢȬȯȩɅȢȤȣȫȫȽ | DESCRIPTION OF THE STUDY 

ȭȮȬȰȬȨȬȩ ȬȟȯȰȣȤȣȫȫȽ: AX T2, DWI (B1000), FLAIR, Ȱ1, SWANț 3' Ȱʧț #/2 Ȱʧț 

ȫȞ ȯȣȮɅɆ ȪȮȰ ȡȬȩȬȠȫȬȡȬ ȪȬȥȨȱ ȯȣȮȣȢȦȫȫɅ ȯȰȮȱȨȰȱȮȦ ȫȣ ȥȪɅȷȣȫɅƚ 

ȶȩȱȫȬȵȨȦ ȪȬȥȨȱ ȮȬȥȶȦȮȣȫɅƚ ȟɅȵȫɅ ȞȯȦȪȣȰȮȦȵȫɅ 3˱$ƚ ȭȣȮȦȠȣȫȰȮȦȨȱȩȽȮȫȬ ȢȬ ȟɅȵȫȦȳ 

ȶȩȱȫȬȵȨɅȠȠȦȥȫȞȵȞȼȰȺȯȽ ȥȬȫȦ ȩȣȧȨȬȞȮȣȬȥȞ ȶȦȮȦȫȬȼ ȢȬ ʣƗʫʨ ȯȪƚ 

ȮȬȥȶȦȮȣȫɅ ȭɅȢȭȞȠȱȰȦȫȫɅ ȭȮȬȯȰȬȮȦ ȫȞȢ ȭɅȠȨȱȩȽȪȦ ȠȣȩȦȨȬȡȬ ȪȬȥȨȱƚ ȭɅȢȭȞȠȱȰȦȫȫɅ ȭȮȬȯȰȬȮȦ 

ȫȞȢ ȭɅȠȨȱȩȽȪȦ ȪȬȥȬȵȨȞ ȫȣ ȥȪɅȫȣȫɅƚ 

ȱ ȟɅȩɅȧ ȮȣȵȬȠȦȫɅ ȭɅȠȨȱȩȺ ȠȣȩȦȨȬȡȬ ȪȬȥȨȱ ȭȣȮȣȠȞȤȫȬ ȯȱȟȨȬȮȰȦȨȞȩȺȫȬ ȠȦȥȫȞȵȞȼȰȺȯȽ 

ȭȬȬȢȦȫȬȨɅ ȢɅȩȽȫȨȦ ȭȣȮȦȠȞȥȞȩȺȫȬȡȬ ȞȯȰȮȬȡȩɅȬȥȱ ȱȪȬȠȫȦȪȦ ȢɅȞȪȣȰȮȞȪȦ ȢȬ ʣƗʫ ȯȪƚ 



147 
 

ȠȬȡȫȦȷ ȬȟȪȣȤȣȫȫȽ ȢȦȲȱȥɅɆ ȱ ȪȬȥȨȬȠɅȧ ȭȞȮȣȫȳɅȪɅ ȫȞ $7) ȫȞ ȪȬȪȣȫȰ ȬȟȯȰȣȤȣȫȫȽ ȫȣ 

ȠȦȥȫȞȵȞɁȰȺȯȽƚ 

ȪȬȥȬȩȦȯȰȣ ȰɅȩȬƗ ȪȣȥȣȫȴȣȲȞȩȺȫɅƗ ȯȰȬȠȟȱȮȬȠɅ ȠɅȢȢɅȩȦ ȪȬȥȨȱƗ ȭɅȠȨȱȩɅ ȪȬȥȬȵȨȞ ȟȣȥ 

ȬȯȬȟȩȦȠȬȯȰȣȧƚ 

ȪȦȡȢȞȩȦȨȦ ȪȬȥȬȵȨȱ ȠɅȥȱȞȩɅȥȱȼȰȺȯȽ ȫȞ ȮɅȠȫɅ ȠȣȩȦȨȬȡȬ ȭȬȰȦȩȦȵȫȬȡȬ ȬȰȠȬȮȱƚ 

ȰȱȮȣȴȺȨȣ ȯɅȢȩȬ ȫȣ ȥȪɅȫȣȫȣ ȥȞ ȮȬȥȪɅȮȞȪȦƗ ȨȬȫȰȱȮȦ ȵɅȰȨɅƚ ȡɅȭȬȲɅȥ ȥȪȣȫȶȣȫȦȧ Ƞ ȮȬȥȪɅȮȞȳƗ 

ȟȣȥ ȬȟƦɁȪȫȬ-ȠȬȡȫȦȷȣȠȦȳ ȥȪɅȫƚ ȩɅȧȨȞ ȡɅȭȬȲɅȥȞ ȮȬȥȰȞȶȬȠȞȫȞ ȭȬ ȯȣȮȣȢȫɅȧ ȩɅȫɅɆƚ 

ȬȨȬȮȱȳȬȠɅ ȪʎȽȥȦƗ ȮȣȰȮȬȟȱȩȺȟȞȮȫɅ ȭȮȬȯȰȬȮȦƗ ȥȬȮȬȠɅ ȫȣȮȠȦƗ ȳɅȞȥȪȞ ȟȣȥ ȬȯȬȟȩȦȠȬȯȰȣȧƚ 

ȠȦȥȫȞȵȞɁȰȺȯȽ ȨɅȯȰȞ Ƞ ȭȮȞȠɅȧ ȠȣȮȳȫȺȬȷȣȩȣȭȫɅȧ ȭȞȥȱȯɅ ȮȬȥȪɅȮȞȪȦ ʧƗʮȳʦƗʫȳʦƗʩ ȯȪƚ Ƞ ȩɅȠɅȧ 

ȠȣȮȳȫɁȷȣȩȣȭȫɅȧ ȭȞȥȱȯɅ ȭȞȰȬȩȬȡɅȵȫȦȧ ȠȪɅȯȰ Ƞ ȪȞȩɅȧ ȨɅȩȺȨȬȯȰɅ ȥ ȠȨȩȼȵȣȫȫȽȪ ȡȞȥȱƚ Ƞ 

ȭȞȥȱȳȞȳ ȡȮȞȰȵȞȯȰȬɆ ȨɅȯȰȨȦ ȭȬȰȬȠȷȣȫȞ ȯȩȦȥȬȠȞ ȬȟȬȩȬȫȨȞƚ ȭȫȣȠȪȞȰȦȥȞȴɅȽ ȮȣȶȰȦ ȭȮȦȫȬȯȬȠȦȳ 

ȭȞȥȱȳ ȫȣ ȭȬȮȱȶȣȫȞƚ 

ȠȦȯȫȬȠȬȨ ƴ #/.#,53)/. 

ȪȮ-ȬȥȫȞȨȦ ȴȣȮȣȟȮȞȩȺȫȬɆ ȪɅȨȮȬȞȫȡɅȬȭȞȰɅɆ ƽ&!:%+!3 )ƾƚ 

ȱȠȞȡȞƞ ȢȞȫȦȧ ȠȦȯȫȬȠȬȨ ȫȣ Ɂ ȢɅȞȡȫȬȥȬȪƚ ȬȟȬȠʎȽȥȨȬȠȬ ȭȣȮȣȢȞȧȰȣ ȧȬȡȬ ȠȞȶȬȪȱ ȩɅȨȞȮȼƞ 

 

ɿʛʝʥʝʨʦʚʘʥʘ ʜʣʷ ʪʘʢʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʐʂ-ʧʦʟʥʘʯʢʘ ʤʘʻ ʚʠʛʣʷʜ:  

 

 

 

2. ʅʝʭʘʡ ʥʝʦʙʭʽʜʥʦ ʧʦʜʘʪʠ ʫ ʰʪʨʠʭʢʦʜʦʚʦʤʫ ʚʠʛʣʷʜʽ ʥʘʩʪʫʧʥʝ 

ʧʦʚʽʜʦʤʣʝʥʥʷ:  

ȢȞȰȞ ƴ $!4%ƙ ʣʦƚʣʧƚʧʣʧʨ ʣʭƙʨʦ )$ ȭȞȴɅɁȫȰȞƙ ʧʫʦʦʨʧ 

ȭȞȴɅɁȫȰ ƴ 0!4)%.4ƙ ȨȬȮȬȩȺȬȠ ȭȣȰȮȬ ȞȫȢȮɅȧȬȠȦȵ ȯȰȞȰȺ ƴ 3%8ƙ ȵȬȩȬȠɅȵȞ 

ȢȞȰȞ ȫȞȮȬȢȤȣȫȫȽ ƴ $!4% /& ")24(ƙ ʦʦƚʣʭƚʦʮʮʨ ȠɅȨ ƴ !'%ƙ ʨʣ ȮȬȨɅȠ 

ȬȭȦȯ ȢȱȭȩȣȨȯȫȬȡȬ ȯȨȞȫȱȠȞȫȫȽ ȣȨȯȰȮȞȨȮȞȫɅȞȩȺȫȬȡȬ ȠɅȢȢɅȩȱ ȟȮȞȳɅȬȴȣȲȞȩȺȫȦȳ ȯȱȢȦȫ 
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ȢȦȯȰȞȩȺȫȦȧ ȠɅȢȢɅȩ ȭȩȣȵȣȡȬȩȬȠȫȬȡȬ ȯȰȬȠȟȱȮȞƗ ȭȮȬȨȯȦȪȞȩȺȫɅ ȠɅȢȢɅȩȦ ȭɅȢȨȩȼȵȦȵȫȦȳ ƽ ȭȨȞ ƾƗ 

ȥȞȡȞȩȺȫɅ ȯȬȫȫɅƗ ȣȨȯȰȮȞȨȮȞȫɅȞȩȺȫɅ ȠɅȢȢɅȩȦ ȠȫȱȰȮɅȶȫɅȳ ȰȞ ȥȬȠȫɅȶȫɅȳ ȯȬȫȫȦȳ ȞȮȰȣȮɅȧ ƽ 

ȥȯȞƗ ȠȯȞƗ ȥȠȯȞ ƾƗ ȬȟȦȢȠɅ ȳȮȣȟȰȬȠɅ ȞȮȰȣȮɅɆ ƽ ȳȞ ƾ Ƞ ȯȣȡȪȣȫȰȞȳ 6ʦ ȰȞ 6ʧ ȠɅȥȱȞȩɅȥȬȠȞȫɅƚ 

ȽȨɅȯȰȺ ȠɅȥȱȞȩɅȥȞȴɅɆ ȥȞȢȬȠɅȩȺȫȞƚ 

ȭȮȬȯȠɅȰ ȯȱȢȦȫ ȮɅȠȫȬȪɅȮȫȦȧƗ ȭȞȰȬȩȬȡɅȵȫɅ ȠȨȩȼȵȣȫȫȽ Ƞ ȯȱȢȦȫȫȱ ȯȰɅȫȨȱ ȫȣ ȠȦȥȫȞȵȞȼȰȺȯȽƗ 

ȫȣȪȞɁ ȰȞȨȬȤ ȬȥȫȞȨ ȮȬȥȶȦȮȣȫȫȽ ȰȞ ȥȠȦȠȦȯȰȬȯȰɅ ȞȮȰȣȮɅȞȩȺȫȦȳ ȯȰȬȠȟȱȮɅȠƚ 

ȰȬȠȷȦȫȞ ȨɅȪ ƽ ȨȬȪȭȩȣȨȯ ɅȫȰȦȪȞ-ȪȣȢɅȞ ƾ Ƞ ȢɅȩȽȫȴɅ ȟɅȲȱȮȨȞȴɅɆ ȥȯȞ ȭȮȞȠȬȮȱȵ ȢȬ ʣƗʭ ȪȪƗ 

ȩɅȠȬȮȱȵ ȢȬ ʣƗʭ ȪȪ ƽ .-ȢȬ ʦƗʣ ȪȪ ƾƗ ȣȳȬȡȣȫȫɅȯȰȺ ȧȬȡȬ ȫȣ ȥȪɅȫȣȫȞƗ ȟȣȥ ȭȬȮȱȶȣȫȫȽ 

ȢȦȲȣȮȣȫȴɅȞȴɅɆ ȫȞ ȶȞȮȦƚ 

ȢɅȞȪȣȰȮ ȳȮȣȟȰȬȠȦȳ ȞȮȰȣȮɅȧƙ ȭȮȞȠȞ -  ʨƗʣ ȪȪƗ ȩɅȠȞ -  ʩƗʨ ȪȪ ƽ ȫȬȮȪȞ ʨƗʣ -  ʪƗʪ ȪȪƾƚ 

ȠȫȱȰȮɅȶȫɅ ȰȞ ȥȬȠȫɅȶȫɅ ȽȮȣȪȫɅ ȠȣȫȦ ȫȣ ȮȬȥȶȦȮȣȫɅƚ 

ȭȬȨȞȥȫȦȨȦ ȨȮȬȠȬȰȬȨȱ Ƞ ȟȮȞȳɅȬȴȣȲȞȩȺȫȦȳ ȯȱȢȦȫȞȳ ȢȦȠƚ ȰȞȟȩȦȴȼƚ 

ȥȯȞ ȭȮȞȠȬȮȱȵ 603 ʬʧ ȯȪ\ȯȣȨƗ )2 ʣƚʬƗ ȩɅȠȬȮȱȵ 603 ʫʪ ȯȪ\ȯȣȨƗ )2 ʣƗʬț 

ȠȯȞ ȭȮȞȠȬȮȱȵ 603 ʪʪ ȯȪ\ȯȣȨƗ )2 ʣƚʪƗ ȩɅȠȬȮȱȵ 603 ʪʫ ȯȪ\ȯȣȨƗ )2 ʣƚʪț 

ȭȮȞȠȞ ȳȞ Ƞ ȯȣȡȪȣȫȰɅ 6ʧ 603 ʧʪ ȯȪ\ȯȣȨƗ )2 ʣƚʪț 

ȩɅȠȞ ȳȞ Ƞ ȯȣȡȪȣȫȰɅ 6ʧ 603 ʨʧ ȯȪ\ȯȣȨƗ )2 ʣƚʪ 

ȬȭȦȯ ȰȮȞȫȯȨȮȞȫɅȞȩȺȫȬȡȬ ȢȱȭȩȣȨȯȫȬȡȬ ȯȨȞȫȱȠȞȫȫȽ 

ȠȦȮȞȤȣȫɅȯȰȺ ȱȩȺȰȮȞȥȠȱȨȬȠȦȳ ƯȠɅȨȬȫư ȥȞȢȬȠɅȩȺȫȞƚ 

ȠȦȮȞȤȣȫɅȯȰȺ ȯȨȮȬȫȣȠȦȳ ȱȩȺȰȮȞȥȠȱȨȬȠȦȳ ƯȠɅȨȬȫư ȥȞȢȬȠɅȩȺȫȞț ȭȬȰȦȩȦȵȫȬȡȬ ȱȩȺȰȮȞȥȠȱȨȬȠȬȡȬ 

ƯȠɅȨȫȞư ȥȞȢȬȠɅȩȺȫȞƚ ȽȨɅȯȰȺ ɅȫȰȮȞȨȮȞȫɅȞȩȺȫȬɆ ȠɅȥȱȞȩɅȥȞȴɅɆ ȥȞȢȬȠɅȩȺȫȞƚ 

ȬȰȮȦȪȞȫȬ ȨȬȩȺȬȮȬȠɅ ȨȞȮȰȬȡȮȞȪȦ Ʌ ȯȭȣȨȰȮȦ ȢȬȭȩȣȮɅȠȯȺȨȦȳ ȥȯȱȠɅȠ ȵȞȯȰȬȰ ȥ ȯȮȣȢȫɅȳ ƽ ȯȪȞ 

ƾƗ ȭȣȮȣȢȫɅȳ ƽȭȪȞ ƾ Ɨ ȥȞȢȫɅȳ ƽ ȥȪȞ ƾ ȪȬȥȨȬȠȦȳ ȞȮȰȣȮɅȧƗ Ȟ ȰȞȨȬȤ ɅȫȰȮȞȨȮȞȫɅȞȩȺȫȦȳ 

ȠɅȢȢɅȩɅȠ ȳȮȣȟȰȬȠȦȳ ȞȮȰȣȮɅȧ ƽȯȣȡȪȣȫȰȦ 6ʩ ȳȞ ƾƗ ȬȯȫȬȠȫȬɆ ȞȮȰȣȮɅɆ ȪȬȥȨȱ ƽ ȬȞȪ ƾƗ 

ȟȞȥȞȩȺȫȦȳ Ƞȣȫ ȪȬȥȨȱ ƽ ȟȠȪ ƾƚ 

ȭȬȨȞȥȫȦȨȦ ɅȫȰȮȞȨȮȞȫɅȞȩȺȫȬȡȬ ȨȮȬȠȬȰȬȨȱ ȢȦȠƚ ȰȞȟȩȦȴȼƗ Ȟ ȰȞȨȬȤƙ 

ȯȪȞ ȭȮȞȠȬȮȱȵ 603 ʮʨ ȯȪ\ȯȣȨƗ )2 ʣƚʪƗ ȩɅȠȬȮȱȵ 603 ʮʣ ȯȪ\ȯȣȨƗ )2 ʣƗʪț 

ȥȪȞ ȭȮȞȠȬȮȱȵ 603 ʩʭ ȯȪ\ȯȣȨƗ )2 ʣƚʪƗ ȩɅȠȬȮȱȵ 603 ʩʭ ȯȪ\ȯȣȨƗ )2 ʣƚʪț 

ȭȮȞȠȞ ȳȞ Ƞ ȯȣȡȪȣȫȰɅ 6ʩ 603 ʩʣ ȯȪ\ȯȣȨƗ )2 ʣƚʪț 

ȩɅȠȞ ȳȞ Ƞ ȯȣȡȪȣȫȰɅ 6ʩ 603 ʩʩ ȯȪ\ȯȣȨƗ )2 ʣƚʪț 

ȬȞȪ 603 ʩʭ ȯȪ\ȯȣȨƗ )2 0.5.  

ȠȣȫȦ ȮȬȥȣȫȰȞȩȽƙ ȭȮȞȠȬȮȱȵ 603 ʦʨ ȯȪ\ȯȣȨƗ ȩɅȠȬȮȱȵ 603 ʦʨ ȯȪ\ȯȣȨƚ 

ȬȴɅȫȨȞ ȮȣȥȱȩȺȰȞȰɅȠ ȢȬȯȩɅȢȤȣȫȫȽ ƴ #/.#,53)/. 

ȨɅȪ ȫȣ ȥȪɅȫȣȫȦȧƗ ȞȰȣȮȬȯȨȩȣȮȬȰȦȵȫȦȳ ȟȩȽȶȬȨ ȫȣȪȞɁț ȭȮȬȯȠɅȰ ȯȱȢȦȫ ȠɅȩȺȫȦȧț ȮȬȥȶȦȮȣȫȫȽ ȰȞ 

ȥȠȦȠȦȯȰȬȯȰɅ ȞȮȰȣȮɅȞȩȺȫȦȳ ȯȰȬȠȟȱȮɅȠ ȫȣȪȞɁƚ 

ȡȣȪȬȢȦȫȞȪɅȵȫȬ ȥȫȞȵȱȷȦȳ ȥȪɅȫ ȨȮȬȠȬȰȬȨȱ ȫȞ ȣȨȯȰȮȞȨȮȞȫɅȞȩȺȫȬȪȱ ȮɅȠȫɅ ȰȞ ȭȬ ȪȞȡɅȯȰȮȞȩȺȫȦȪ 

ȞȮȰȣȮɅȽȪ ȡȬȩȬȠȦ ȨȞȮȬȰȦȢȫȬȡȬ ȰȞ ȠȣȮȰȣȟȮȬ-ȟȞȥȦȩȽȮȫȬȡȬ ȟȞȯȣȧȫȱ ȫȣ ȠȦȽȠȩȣȫȬƚ 

ȭȬȮȱȶȣȫȫȽ ȠȣȫȬȥȫȬȡȬ ȠɅȢȰȬȨȱ ȭȬ ȟȞȥȞȩȺȫȦȪ ȠȣȫȞȪ ȪȬȥȨȱ ȫȣ ȠȦȽȠȩȣȫȬƚ 
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ʊʦʜʽ ʐʂ-ʧʦʟʥʘʯʢʘ ʤʘʪʠʤʝ ʚʠʛʣʷʜ:  

 

 

 

4. 3.  ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʾ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʟʘʚʘʜʦʩʪʽʡʢʠʭ 

ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ  

ʗʢʽʩʪʴ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʻ ʤʽʨʦʶ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʤʦʛʘʤ ʜʦ 

ʥʴʦʛʦ [85 - 105]. ʉʪʘʥʜʘʨʪʠ [99, 100]  ʚʠʜʽʣʷʶʪʴ ʪʘʢʽ ʢʘʪʝʛʦʨʽʾ ʦʮʽʥʶʚʘʥʥʷ 

ʷʢʦʩʪʽ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ: 

ǒ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʧʨʠʜʘʪʥʽʩʪʴ (Functional Suitability), 

ǒ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ (Performance efficiency), 

ǒ ʩʫʤʽʩʥʽʩʪʴ (Compatibility), 

ǒ ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ (Usability), 

ǒ ʥʘʜʽʡʥʽʩʪʴ (Reliability), 

ǒ ʙʝʟʧʝʢʘ (Security), 

ǒ ʟʨʫʯʥʽʩʪʴ ʩʫʧʨʦʚʦʜʫ (Maintainability), 

ǒ ʧʝʨʝʥʦʩʠʤʽʩʪʴ (Portability). 

ɼʘʥʠʡ ʩʧʠʩʦʢ ʥʝ ʻ ʚʠʯʝʨʧʥʠʤ, ʽʩʥʫʶʪʴ ʡ ʽʥʰʽ ʢʨʠʪʝʨʽʾ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʩʝʨʝʜ ʷʢʠʭ - ʢʨʠʪʝʨʽʾ ʦʮʽʥʶʚʘʥʥʷ ʟʚôʷʟʥʦʩʪʽ 

ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ, ʤʽʨʘ ʧʦʢʨʠʪʪʷ ʪʝʩʪʘʤʠ, ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ ʪʦʱʦ. 
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ɾʦʜʥʘ ʟ ʮʠʭ ʢʘʪʝʛʦʨʽʡ ʥʝ  ̒ʩʪʨʦʛʦʶ; ʢʦʥʢʨʝʪʥʽ ʢʨʠʪʝʨʽʾ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ 

ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ  ̒ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ, ʘ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ, ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʟ 

ʪʦʯʢʠ ʟʦʨʫ ʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʥʘʚʽʪʴ ʩʫʙô̒ ʢʪʠʚʥʠʤʠ [85]. 

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʛʦʣʦʚʥʦʶ ʬʘʟʦʶ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʾ 

ʩʠʩʪʝʤʠ ʻ ʚʣʘʩʥʝ ʧʝʨʽʦʜ ʾʾ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʯʽʣʴʥʝ ʤʽʩʮʝ ʚ ʦʮʽʥʶʚʘʥʥʽ ʷʢʦʩʪʽ 

ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʧʦʩʽʜʘʻ  ʦʮʽʥʶʚʘʥʥʷ ʩʘʤʝ ʾʾ ʥʘʜʽʡʥʦʩʪʽ. ʅʘʜʽʡʥʽʩʪʴ ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʫʩʧʽʰʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ [95, 98].  

ɯʥʜʫʩʪʨʽʷ ʚʠʨʦʙʠʣʘ ʜʝʷʢʽ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʧʽʜʭʦʜʠ ʪʘ ʤʝʪʦʜʠ 

ʥʦʨʤʫʚʘʥʥʷ ʚʠʤʦʛ ʜʦ ʥʘʜʽʡʥʦʩʪʽ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ. ʆʜʥʠʤ ʟ ʪʘʢʠʭ ʧʽʜʭʦʜʽʚ 

ʻ ʪʘʢ ʟʚʘʥʽ ʮʽʣʽ ʨʽʚʥʷ ʧʦʩʣʫʛ (Service Level Objectives - SLO). ɼʘʥʽ ʮʽʣʽ 

ʚʠʟʥʘʯʘʶʪʴ ʚʠʤʦʛʠ ʜʦ ʥʘʜʽʡʥʦʩʪʽ  ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʫ ʚʠʛʣʷʜʽ ʦʜʥʦʟʥʘʯʥʠʭ, 

ʯʠʩʣʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ.  

ɿ ʤʝʪʦʶ ʦʮʽʥʶʚʘʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ 

ʧʨʘʢʪʠʢʦʶ ʻ ʧʨʦʚʝʜʝʥʥʷ ʾʾ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. ʄʦʥʽʪʦʨʠʥʛ ʩʠʩʪʝʤʠ 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʧʝʨʽʦʜʠʯʥʠʡ ʟʙʽʨ ʪʘ ʘʥʘʣʽʟ ʜʘʥʠʭ, ʱʦ ʟʙʠʨʘʶʪʴʩʷ ʟ ʚʫʟʣʽʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. ɼʦ ʪʘʢʠʭ ʜʘʥʠʭ ʚʽʜʥʦʩʷʪʴ ʤʝʪʨʠʢʠ, ʣʦʛʠ ʪʦʱʦ.  

ʇʨʦʮʝʩ ʟʙʦʨʫ ʤʝʪʨʠʢ ʟ ʚʫʟʣʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʟʘʟʚʠʯʘʡ 

ʨʝʘʣʽʟʫʪʁʴ ʫ ʚʠʛʣʷʜʽ HTTP-ʟʘʧʠʪʽʚ ʜʦ ʚʫʟʣʽʚ ʽʟ ʟʘʜʘʥʦʶ ʧʝʨʽʦʜʠʯʥʽʩʪʶ; ʮʷ 

ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʩʢʣʘʜʘʻ ʚʽʜ 5 ʜʦ 30 ʩʝʢʫʥʜ. ʋ ʢʦʞʥʦʛʦ ʚʫʟʣʘ ʻ ʩʪʘʥʜʘʨʥʠʡ 

ʽʥʪʝʨʬʝʡʩ ʟʙʦʨʫ ʤʝʪʨʠʢ. ʄʝʪʨʠʢʠ  ̒ñʟʣʽʧʢʦʤò ʩʪʘʥʫ ʚʫʟʣʘ ʚ ʤʦʤʝʥʪ ʟʘʧʠʪʫ. 

ʆʜʥʽʻʶ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʩʠʩʪʝʤ ʟʙʦʨʫ ʤʝʪʨʠʢ ʻ Prometheus. ʋ ʩʠʩʪʝʤʽ 

Prometheus ʚʠʜʽʣʷʶʪʴ ʥʘʩʪʫʧʥʽ ʚʠʜʠ ʤʝʪʨʠʢ: ʣʽʯʠʣʴʥʠʢ (counter), ʜʘʪʯʠʢ 

(gauge). ʃʽʯʠʣʴʥʠʢ ʻ ʥʘʢʦʧʠʯʫʚʘʥʦʶ ʚʝʣʠʯʠʥʦʶ, ʘ ʜʘʪʯʠʢ - ʚʝʣʠʯʠʥʦʶ ʥʘ 

ʤʦʤʝʥʪ ʟʘʧʠʪʫ.  

ʇʨʠʢʣʘʜ ʤʝʪʨʠʢ, ʟʽʙʨʘʥʠʭ ʟ ʚʫʟʣʘ ʚ ʩʠʩʪʝʤʽ Prometheus, ʟʦʙʨʘʞʝʥʦ ʥʘ 

ʨʠʩ. 4. 15.  



151 
 

 

 

ʈʠʩ. 4. 15.  ʇʨʠʢʣʘʜ ʤʝʪʨʠʢ ʫ ʬʦʨʤʘʪʽ Prometheus 

 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʦʙʨʦʙʢʠ ʤʝʪʨʠʢ ʻ ʾʭ ʚʽʟʫʘʣʽʟʘʮʽʷ ʪʘ ʦʙʨʦʙʢʘ. ʅʘ 

ʩʴʦʛʦʜʥʽ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʤʝʪʨʠʢ ʻ 

ʢʦʤʧʣʝʢʩ  Grafana. ɼʘʥʠʡ ʢʦʤʧʣʝʢʩ ʟʽʥʪʝʛʨʦʚʘʥʦ ʟ ʨʽʟʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʟʙʦʨʫ 

ʤʝʪʨʠʢ, ʪʘʢʠʤʠ ʷʢ Prometheus, ʘʙʦ ʽʥʰʠʤʠ ʜʞʝʨʝʣʘʤʠ ʜʘʥʠʭ, ʪʘʢʠʤʠ ʷʢ ʣʦʛʠ, 

ʞʫʨʥʘʣʠ ʟʘʧʠʪʽʚ ʜʦ ʙʘʟ ʜʘʥʠʭ ʪʦʱʦ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʤʦʞʣʠʚʦ 

ʩʪʚʦʨʶʚʘʪʠ ʚʽʟʫʘʣʽʟʘʮʽ ʁ ʟʘʛʘʣʴʥʦʛʦ ʩʪʘʥʫ ʩʠʩʪʝʤʠ, ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʚʝʨʭʥʽ 

ʧʦʨʦʛʠ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ ʪʦʱʦ. ʂʦʤʧʣʝʢʩ Grafana ʧʽʜʪʨʠʤʫʻ ʨʽʟʥʽ ʚʠʜʠ 

ʛʨʘʬʽʢʽʚ, ʟʦʢʨʝʤʘ ʪʘʢʽ ʷʢ: ʛʽʩʪʦʛʨʘʤʘ; ʪʝʧʣʦʚʘ, ʢʨʫʛʦʚʘ ʜʽʘʛʨʘʤʠ; ʮʠʬʨʦʚʠʡ, 

ʘʥʘʣʦʛʦʚʠʡ ʜʘʪʯʠʢ ʪʦʱʦ. 

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʟʨʦʙʣʝʥʦʾ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʥʘ 

ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʤʝʪʨʠʢ, ʦʙʝʨʝʤʦ ʦʜʠʥ ʟ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘʦhʾ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ, 

ʘ ʩʘʤʝ - ʩʝʨʚʽʩ ʛʝʥʝʨʫʚʘʥʥʷ ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʜʣʷ ʟʘʜʘʥʦʛʦ 

ʪʝʢʩʪʦʚʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ. ɼʘʥʠʡ ʢʦʤʧʦʥʝʥʪ ʨʝʘʣʽʟʦʚʘʥʦ ʫ ʚʠʛʣʷʜʽ ʚʝʙ-ʩʝʨʚʽʩʫ 

ʟ HTTP-ʽʥʪʝʨʬʝʡʩʦʤ, ʷʢʠʡ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʨʝʘʣʽʟʦʚʘʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ Java ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʝʡʤʚʦʨʢʫ Spring Boot. ʉʝʨʚʽʩ ʧʨʠʡʤʘʻ 

ʥʘ ʚʭʽʜ HTTP-ʟʘʧʠʪ, ʚ ʷʢʦʤʫ ʧʝʨʝʜʘʻʪʴʩʷ ʪʝʢʩʪʦʚʝ ʧʦʚʽʜʦʤʣʝʥʥʷʤ, ʷʢʝ 

ʥʝʦʙʭʽʜʥʦ ʟʘʢʦʜʫʚʘʪʠ ʫ ʚʠʛʣʷʜʽ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ.  
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      ʈʝʟʫʣʴʪʘʪʦʤ ʦʙʨʦʙʢʠ ʟʘʧʠʪʫ ʻ  HTTP-ʚʽʜʧʦʚʽʜʴ, ʱʦ ʤʽʩʪʠʪʴ ʟʛʝʥʝʨʦʚʘʥʠʡ 

ʬʘʡʣ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤ ʰʪʨʠʭʢʦʜʦʚʦʾ ʧʦʟʥʘʯʢʠ ʫ ʬʦʨʤʘʪʽ bmp.  

ʇʨʠʢʣʘʜ ʟʘʧʠʪʫ ʪʘ ʚʽʜʧʦʚʽʜʽ ʩʝʨʚʝʨʘ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 4. 16. 

 

 

 

ʈʠʩ. 4. 16. ʇʨʠʢʣʘʜ ʟʘʧʠʪʫ ʪʘ ʨʝʟʫʣʴʪʘʪʫ ʛʝʥʝʨʫʚʘʥʥʷ ʰʪʨʠʭʢʦʜʦʚʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ 

 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʜʽʡʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʛʦ ʥʘʤʠ  ʩʝʨʚʽʩʫ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʦʙʫʜʫʚʘʪʠ ʩʠʩʪʝʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦ ʧô̫ ʪʠ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʘʭ:  

     - ʢʽʣʴʢʽʩʪʴ ʟʘʧʠʪʽʚ ʟʘ ʭʚʠʣʠʥʫ, 

     - ʯʘʩ ʦʙʨʦʙʢʠ ʟʘʧʠʪʫ (ʤʘʢʩʠʤʘʣʴʥʠʡ, 99/95/50 ʧʝʨʩʝʥʪʠʣʴ), 

     - HTTP-ʢʦʜʠ ʚʽʜʧʦʚʽʜʝʡ ʩʝʨʚʝʨʘ (2xx/3xx/4xx/5xx), 

     - ʚ̔ ʜʩʦʪʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʮʝʩʦʨʥʠʭ ʪʘʢʪʽʚ, 

     - ʚ̔ ʜʩʦʪʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤôʷʪʽ. 

ʂʽʣʴʢʽʩʪʴ ʟʘʧʠʪʽʚ ʥʘ ʭʚʠʣʠʥʫ ʭʘʨʘʢʪʝʨʠʟʫʻ ʦʯʽʢʫʚʘʥʠʡ ʦʙʩʷʛ ʪʨʘʬʽʢʫ, ʱʦ 

ʧʦʚʠʥʝʥ ʦʙʨʦʙʣʷʪʠʩʴ ʩʪʚʦʨʝʥʦʶ ʧʨʦʛʨʘʤʥʦʶ ʩʠʩʪʝʤʦʶ. 
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ɿ ʤʝʪʦʶ ʦʜʥʦʟʥʘʯʥʦʛʦ ʯʠʩʣʦʚʦʛʦ ʚʠʨʘʞʝʥʥʷ ʚʠʤʦʛʠ ʜʦ ʯʘʩʫ ʦʙʨʦʙʢʠ 

ʟʘʧʠʪʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʥʷʪʪʷ ʧʝʨʮʝʥʪʠʣʶ. ʊʘʢ, ʚʠʤʦʛʘ ʧʨʦ ʪʝ, ʱʦ 99 

ʧʝʨʮʝʥʪʠʣʴ ʯʘʩʫ ʦʙʨʦʙʢʠ ʟʘʧʠʪʫ ʥʝ ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ 50 ʤʽʣʽʩʝʢʫʥʜ, 

ʦʟʥʘʯʘʻ ʥʠʞʥʽʡ ʧʦʨʽʛ ʯʘʩʫ ʦʙʨʦʙʢʠ ʟʘʧʠʪʫ, ʫ ʷʢʠʡ ʧʦʚʠʥʥʽ ʧʦʪʨʘʧʣʷʪʠ 99% 

ʟʘʧʠʪʽʚ. ʉʢʘʞʽʤʦ, ʷʢʱʦ 99% ʟʘʧʠʪʽʚ ʙʫʣʦ ʦʙʨʦʙʣʝʥʦ ʥʝ ʙʽʣʴʰʝ ʥʽʞ ʟʘ 50 

ʤʽʣʽʩʝʢʫʥʜ, ʘ 1% ʟʘʧʠʪʽʚ ʟ ʷʢʠʭʦʩʴ ʧʨʠʯʠʥ ʙʫʚ ʦʙʨʦʙʣʝʥʠʡ ʜʦʚʰʝ, ʜʘʥʘ ʚʠʤʦʛʘ 

ʚʚʘʞʘʻʪʴʩʷ ʚʠʢʦʥʘʥʦʶ. 

ɼʘʥʽ ʱʦʜʦ ʧʝʨʝʣʽʯʝʥʠʭ ʧô̫ ʪʠ ʧʦʢʘʟʥʠʢʽʚ ʙʫʜʝʤʦ ʦʪʨʠʤʫʚʘʪʠ ʜʣʷ ʦʜʥʦʛʦ 

ʚʫʟʣʘ ʩʝʨʚʽʩʫ, ʱʦ ʟʘʧʫʱʝʥʠʡ ʥʘ ʤʘʰʠʥʽ Macbook Pro ʟ ʧʨʦʮʝʩʦʨʦʤ 2,4 GHz     

8-Core Intel Core i9 ʟ ʦʙôʻʤʦʤ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤôʷʪʽ 32 GB 2667 MHz DDR4. 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʦʙôʻʤ ʧʘʤôʷʪʽ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʦʧʝʨʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ ʧʽʜ 

ʧʨʦʮʝʩ ʚʝʙ-ʩʝʨʚʽʩʫ ʩʢʣʘʜʘʻ 16 GB. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʪʠʤʝʤʦ ʤʝʪʦʜʦʤ 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ. ɼʣʷ ʪʘʢʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ  bash  

ʩʢʨʠʧʪʠ.  ʇʨʠʢʣʘʜ  ʪʘʢʦʛʦ  ʩʢʨʠʧʪʫ  ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 4. 17.  

 

#!/ bin / bash  

for  (( i  = 0; i  < 500000; i ++ )); do 

msg_length=100  

msg=$(cat /dev/urandom | env LC_ALL=C tr - dc 'A - Z0- 9' | fold - w 

$msg_length |  head - n 1)  

random_number=$(( RANDOM % 1000 + 1 ))  

sleep_time=$(echo "scale=3; $random_number / 10000" | bc)  

echo "Generating barcode for: $msg"  

sleep "$sleep_time"  

curl -- request GET - sL \  

-- url "http://localhost:8080/barcode/generate?message=$msg" \  

-- output /dev/null &  

done  

 

ʈʠʩ. 4. 17. ʇʨʠʢʣʘʜ bash ʩʢʨʠʧʪʫ ʜʣʷ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ 
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ʌʦʥʦʚʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʧʨʦʪʠ ʷʢʦʛʦ ʧʨʦʚʦʜʠʪʠʤʝʤʦ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʦʙʝʨʝʤʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʙʩʷʛʦʤ ʚ 600 RPM (RPM ï request per minute, ʢʽʣʴʢʽʩʪʴ 

ʟʘʧʠʪʽʚ ʟʘ ʭʚʠʣʠʥʫ). 

ʄʝʪʨʠʢʠ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʫ ʬʦʥʦʚʦʤʫ ʨʝʞʠʤʽ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ.  4. 18. 

        ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʝʨʚʽʩʫ ʛʝʥʝʨʫʚʘʥʥʷ ʰʪʨʠʭʢʦʜʦʚʠʭ 

ʟʦʙʨʘʞʝʥʴ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʪʘʢʽ ʝʢʩʧʝʨʠʤʝʥʪʠ. 

1. ʆʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ ʢʽʣʴʢʦʩʪʽ ʟʘʧʠʪʽʚ ʥʘ ʭʚʠʣʠʥʫ ʥʘ ʩʝʨʝʜʥʽʡ ʯʘʩ 

ʦʙʨʦʙʢʠ ʟʘʧʠʪʫ, ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʨʦʮʝʩʦʨʘ, ʟʘʚʘʥʪʘʞʝʥʥʷ ʦʧʝʨʘʪʠʚʥʦʾ 

ʧʘʤôʷʪʽ. 

2. ʆʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ ʥʝʢʦʨʝʢʥʠʭ ʟʘʧʠʪʽʚ ʥʘ ʩʝʨʝʜʥʽʡ ʯʘʩ ʦʙʨʦʙʢʠ ʟʘʧʠʪʫ, 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʨʦʮʝʩʦʨʘ, ʟʘʚʘʥʪʘʞʝʥʥʷ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤôʷʪʽ. 

3. ʆʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ ʜʦʚʞʠʥʠ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʱʦ ʢʦʜʫʻʪʴʩʷ, ʥʘ ʩʝʨʝʜʥʽʡ 

ʯʘʩ ʦʙʨʦʙʢʠ ʟʘʧʠʪʫ, ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʨʦʮʝʩʦʨʘ, ʟʘʚʘʥʪʘʞʝʥʥʷ ʦʧʝʨʘʪʠʚʥʦʾ 

ʧʘʤôʷʪʽ. 

  

 

ʈʠʩ. 4. 18. ʈʦʙʦʪʘ ʩʠʩʪʝʤʠ ʚ ʥʦʨʤʘʣʴʥʦʤʫ ʨʝʞʠʤʽ 
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ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʟʘʧʠʪʽʚ ʟ 600RPM ʜʦ 1500RPM ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʧʨʠʙʣʠʟʥʦ ʜʚʦʨʘʟʦʚʝ ʟʙʽʣʴʰʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʯʘʩʫ ʦʙʨʦʙʢʠ ʟʘʧʠʪʫ ï ʟ 100 

ʤʽʣʽʩʝʢʫʥʜ ʜʦ 190 ʤʽʣʽʩʝʢʫʥʜ. ɼʣʷ ʤʝʪʨʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʧʨʦʮʝʩʦʨʘ 

ʬʽʢʩʫʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʧôʷʪʠʨʘʟʦʚʝ ʟʨʦʩʪʘʥʥʷ - ʟ 5% ʜʦ 20%. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ 

ʪʠʤ, ʱʦ ʘʣʛʦʨʠʪʤʠ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʢʦʜʫʚʘʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ 

ʛʝʥʝʨʫʚʘʥʥʷ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ,  ʤʘʶʪʴ ʜʦʚʦʣʽ ʚʠʩʦʢʫ ʘʣʛʦʨʠʪʤʽʯʥʫ ʩʢʣʘʜʥʽʩʪʴ. 

ʉʪʦʩʦʚʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤôʷʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʬʣʫʢʪʫʘʮʽʷ ʾʾ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. ʎʝ ʤʦʞʝ ʧʦʷʩʥʶʚʘʪʠʩʴ ʪʘʢ. ɺʝʙ-ʩʝʨʚʽʩ ʨʦʟʨʦʙʣʝʥʦ ʥʘ ʤʦʚʽ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ Java, ʦʪʞʝ, ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʚʽʨʪʫʘʣʴʥʽʡ ʤʘʰʠʥʽ, ʱʦ ʤʘʻ 

ʬʫʥʢʮʽʶ ʦʯʠʩʪʢʠ ʧʘʤôʷʪʽ (Garbage Collection).  ʇʦʜʽʙʥʽ ʬʣʫʢʪʫʘʮʽʾ  ʭʘʨʘʢʪʝʨʥʽ 

ʩʘʤʝ ʜʣʷ ʧʨʦʮʝʩʫ ʦʯʠʩʪʢʠ ʧʘʤôʷʪʽ. ʇʦ-ʜʨʫʛʝ, ʘʣʛʦʨʠʪʤʠ ʛʝʥʝʨʫʚʘʥʥʷ 

ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʝʣʠʢʽ ʦʙôʻʤʠ ʙʫʬʝʨʥʦʾ ʧʘʤôʷʪʽ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ. 4. 19 ʪʘ ʨʠʩ. 4. 20. 

 

 

 

ʈʠʩ. 4. 19. ɿʘʣʝʞʥʽʩʪʴ ʯʘʩʫ ʦʙʨʦʙʢʠ ʟʘʧʠʪʫ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʟʘʧʠʪʽʚ ʟʘ ʭʚʠʣʠʥʫ 
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ʈʠʩ. 4. 20. ɿʘʣʝʞʥʽʩʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʮʝʩʦʨʘ ʪʘ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤôʷʪʽ 

ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʟʘʧʠʪʽʚ ʟʘ ʭʚʠʣʠʥʫ 

 

 ʋ ʨʘʤʢʘʭ ʥʘʩʪʫʧʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʦʮʽʥʶʚʘʣʘʩʴ ʟʜʘʪʥʽʩʪʴ ʩʠʩʪʝʤʠ 

ʧʨʘʮʶʚʘʪʠ ʚ ʫʤʦʚʘʭ ʥʝʢʦʨʝʢʪʥʠʭ ʚʭʽʜʥʠʭ ʜʘʥʠʭ. ʊʘʢ, ʜʣʷ ʛʝʥʝʨʫʚʘʥʥʷ 

ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʦʙʨʘʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʘʣʬʘʚʽʪ ʐʂ, ʫ ʷʢʦʤʫ  ʣʘʪʠʥʩʴʢʽ ʪʘ 

ʢʠʨʠʣʠʯʥʽ ʙʫʢʚʠ ʻ ʣʠʰʝ ʫ ʚʝʨʭʥʴʦʤʫ ʨʝʛʽʩʪʨʽ.  ʆʮʽʥʠʪʠ ʟʜʘʪʥʽʩʪʴ ʩʠʩʪʝʤʠ 

ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʚ ʫʤʦʚʘʭ ʥʝʢʦʨʝʢʪʥʠʭ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʢʨʠʧʪʠ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ, ʱʦ ʛʝʥʝʨʫʶʪʴ 

ʜʝʷʢʠʡ ʚʽʜʩʦʪʦʢ ʟʘʧʠʪʽʚ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʚ ʩʦʙʽ ʥʝʜʦʧʫʩʪʠʤʽ ʩʠʤʚʦʣʠ. 

ʈʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʜʣʷ ʥʘʙʦʨʽʚ ʟ 5%, 20% ʪʘ 50% ʥʝʢʦʨʝʢʥʠʭ ʟʘʧʠʪʽʚ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 4. 21, ʨʠʩ. 4. 22.  
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ɹʘʯʠʤʦ, ʱʦ ʟʨʦʩʪʘʥʥʷ ʚʽʜʩʦʪʢʘ ʥʝʢʦʨʝʢʪʥʠʭ ʟʘʧʠʪʽʚ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʚʧʣʠʚʘʻ ʥʘ ʩʝʨʝʜʥʽʡ ʯʘʩ ʦʙʨʦʙʢʠ ʟʘʧʠʪʽʚ.  

ʉʪʦʩʦʚʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʥʠʭ ʨʝʩʫʨʩʽʚ ʯʽʪʢʦ ʧʨʦʩʪʝʞʫʻʪʴʩʷ 

ʟʤʝʥʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʧʨʦʮʝʩʦʨʘ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ 

ʥʝʢʦʨʝʢʪʥʠʭ ʟʘʧʠʪʽʚ. ʎʝ  ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʦʙʨʦʙʢʘ ʥʝʢʦʨʝʢʪʥʦʛʦ ʟʘʧʠʪʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʝʟ ʟʘʣʫʯʝʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ, ʱʦ ʥʝʦʙʭʽʜʥ ̔ʧʨʠ 

ʬʦʨʤʫʚʘʥʥ ̔ʰʪʨʠʭʢʦʜʦʚʦʾ ʧʦʟʥʘʯʢʠ.  

 

 

ʈʠʩ. 4.21. ɿʘʣʝʞʥʽʩʪʴ ʩʝʨʝʜʥʴʦʛʦ ʯʘʩʫ ʦʙʨʦʙʢʠ ʟʘʧʠʪʫ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʥʝʢʦʨʝʢʥʠʭ ʟʘʧʠʪʽʚ 
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ʈʠʩ. 4. 22. ɿʘʣʝʞʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʧʨʦʮʝʩʦʨʘ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʥʝʢʦʨʝʢʥʠʭ ʟʘʧʠʪʽʚ 

 

       ɿʘʢʣʶʯʥʠʤ ʝʢʩʧʝʨʠʤʝʥʪʦʤ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʟʨʦʙʣʝʥʦʾ 

ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʻ ʦʮʽʥʶʚʘʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʩʝʨʝʜʥʴʦʛʦ ʯʘʩʫ ʦʙʨʦʙʢʠ ʟʘʧʠʪʫ 

ʚʽʜ ʨʦʟʤʽʨʫ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʜʣʷ ʷʢʦʛʦ ʛʝʥʝʨʫʻʪʴʩʷ ʰʪʨʠʭʢʦʜʦʚʝ ʟʦʙʨʘʞʝʥʥʷ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʩʢʨʠʧʪʠ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ 

ʪʝʩʪʫʚʘʥʥʷ ʟʽ ʟʤʽʥʥʠʤʠ ʜʦʚʞʠʥʘʤʠ ʧʦʚʽʜʦʤʣʝʥʴ.   ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪ̔ʚ 

ʧʦʢʘʟʘʣʠ ʧʨʷʤʫ ʟʘʣʝʞʥʽʩʪʴ ʩʝʨʝʜʥʴʦʛʦ ʯʘʩʫ ʦʙʨʦʙʢʠ ʟʘʧʠʪʫ ʪʘ ʨʽʚʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʮʝʩʦʨʘ ʚʽʜ ʜʦʚʞʠʥʠ ʚʭʽʜʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ. ʊʘʢ, ʧʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʜʦʚʞʠʥʠ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʱʦ ʢʦʜʫʻʪʴʩʷ, ʟ 200 ʜʦ 500 ʩʠʤʚʦʣʽʚ, 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʤʘʡʞʝ ʚʦʩʴʤʠʨʘʟʦʚʝ ʟʙʽʣʴʰʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʯʘʩʫ ʦʙʨʦʙʢʠ - ʟ 
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400 ʤʽʣʽʩʝʢʫʥʜ (ʜʣʷ 200-ʩʠʤʚʦʣʴʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ) ʜʦ 3200 ʤʽʣʽʩʝʢʫʥʜ (ʜʣʷ 

500-ʩʠʤʚʦʣʴʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ). ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʜʦʚʞʠʥʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʟ 500 

ʜʦ 1500 ʩʠʤʚʦʣʽʚ, ʩʠʪʫʘʮʽʷ ʚʠʛʣʷʜʘʻ ʘʥʘʣʦʛʽʯʥʦ - ʟʙʽʣʴʰʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʯʘʩʫ 

ʦʙʨʦʙʢʠ ʟʘʧʠʪʫ ʟ 3200 ʜʦ 16000 ʤʽʣʽʩʝʢʫʥʜ. ʇʦʜʽʙʥʘ ʪʝʥʜʝʥʮʽʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʽ ɦʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʧʨʦʮʝʩʦʨʘ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʘʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ. 4. 23 ʪʘ ʨʠʩ. 4. 24. 

 

 

 

ʈʠʩ. 4. 23. ɿʘʣʝʞʥʽʩʪʴ ʩʝʨʝʜʥʴʦʛʦ ʯʘʩʫ ʦʙʨʦʙʢʠ ʟʘʧʠʪʫ ʚʽʜ ʜʦʚʞʠʥʠ 

ʧʦʚʽʜʦʤʣʝʥʥʷ, ʱʦ ʢʦʜʫʻʪʴʩʷ 
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ʈʠʩ. 4. 24. ɿʘʣʝʞʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʧʨʦʮʝʩʦʨʘ ʚʽʜ ʜʦʚʞʠʥʠ 

ʧʦʚʽʜʦʤʣʝʥʥʷ, ʱʦ ʢʦʜʫʻʪʴʩʷ 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʝʤʧʽʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦʛʦ 

ʩʝʨʚʽʩʫ ʛʝʥʝʨʫʚʘʥʥʷ ʰʨʠʭʢʦʜʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʤʝʪʨʠʢ ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ. 

1. ʉʝʨʝʜʥʽʡ ʯʘʩ ʦʙʨʦʙʢʠ ʟʘʧʠʪʫ ʣʽʥʽʡʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʟʘʧʠʪʽʚ ʟʘ 

ʭʚʠʣʠʥʫ. 

2. ʉʝʨʝʜʥʽʡ ʯʘʩ ʦʙʨʦʙʢʠ ʟʘʧʠʪʫ ʝʢʩʧʦʥʝʥʮʽʡʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʤʽʨʫ 

ʚʭʽʜʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ. 
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3. ʆʧʝʨʘʪʠʚʥʘ ʧʘʤôʷʪʴ ʥʝ ʻ ʢʨʠʪʠʯʥʠʤ ʨʝʩʫʨʩʦʤ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʯʽ 

ʛʝʥʝʨʫʚʘʥʥʷ ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ. 

4. ʏʘʩʪʦʪʘ ʧʨʦʮʝʩʦʨʘ ʻ ʢʨʠʪʠʯʥʠʤ ʨʝʩʫʨʩʦʤ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʯʽ 

ʛʝʥʝʨʫʚʘʥʥʷ ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, ʘʜʞʝ ʜʘʥʘ ʦʧʝʨʘʮʽʷ ʻ  

ʦʙʯʠʩʣʶʚʘʣʴʥʦ ʩʢʣʘʜʥʦʶ ʽ ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʥʘʯʥʠʭ ʨʝʩʫʨʩʽʚ 

ʧʨʦʮʝʩʦʨʘ. 

 ʅʝʭʘʡ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʟʘʜʘʯʫ ʦʮʽʥʶʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʧʘʨʘʪʥʠʭ 

ʨʝʩʫʨʩʽʚ, ʱʦ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʢʣʘʩʪʝʨʘ ʜʣʷ ʩʝʨʚʽʩʫ ʛʝʥʝʨʫʚʘʥʥʷ 

ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʦʙʨʘʞʝʥʴ, ʱʦ ʤʘʻ ʦʙʤʝʞʝʥʥʷ ʜʣʷ ʜʦʚʞʠʥʠ ʚʭʽʜʥʦʛʦ 

ʧʦʚʽʜʦʤʣʝʥʥʷ (ʜʦ 1500 ʩʠʤʚʦʣʽʚ) ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʥʘʩʪʫʧʥʽ ʮʽʣʽ ʨʽʚʥʷ ʧʦʩʣʫʛ 

(SLO): 

- 99 ʧʝʨʩʝʥʪʠʣʴ ʩʝʨʝʜʥʴʦʛʦ ʯʘʩʫ ʦʙʨʦʙʢʠ ʟʘʧʠʪʫ ʟ ʜʦʚʞʠʥʦʶ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʚ ʤʝʞʘʭ ʚʽʜ 1 ʜʦ 200 ʩʠʤʚʦʣʽʚ ʧʦʚʠʥʝʥ ʩʢʣʘʜʘʪʠ ʥʝ 

ʙʽʣʴʰʝ 200 ʤʽʣʽʩʝʢʫʥʜ, 

- 99 ʧʝʨʩʝʥʪʠʣʴ ʩʝʨʝʜʥʴʦʛʦ ʯʘʩʫ ʦʙʨʦʙʢʠ ʟʘʧʠʪʫ ʟ ʜʦʚʞʠʥʦʶ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʚ ʤʝʞʘʭ ʚʽʜ 201 ʜʦ 500 ʩʠʤʚʦʣʽʚ ʧʦʚʠʥʝʥ ʩʢʣʘʜʘʪʠ ʥʝ 

ʙʽʣʴʰʝ 500 ʤʽʣʽʩʝʢʫʥʜ, 

- 99 ʧʝʨʩʝʥʪʠʣʴ ʩʝʨʝʜʥʴʦʛʦ ʯʘʩʫ ʦʙʨʦʙʢʠ ʟʘʧʠʪʫ ʟ ʜʦʚʞʠʥʦʶ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʚ ʤʝʞʘʭ ʚʽʜ 501 ʜʦ 1500 ʩʠʤʚʦʣʽʚ ʧʦʚʠʥʝʥ ʩʢʣʘʜʘʪʠ ʥʝ 

ʙʽʣʴʰʝ 3000 ʤʽʣʽʩʝʢʫʥʜ, 

- ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʤʘʪʠ ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ ʫ ʨʦʟʤʽʨʽ 5000 ʟʘʧʠʪʽʚ ʟʘ 

ʭʚʠʣʠʥʫ. 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ  ʦʮʽʥʶʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʧʘʨʘʪʥʠʭ ʨʝʩʫʨʩʽʚ ʟʨʦʙʽʤʦ ʥʠʟʢʫ 

ʧʨʠʧʫʱʝʥʴ: ʜʦʚʞʠʥʘ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʱʦ ʢʦʜʫʻʪʴʩʷ, ʻ ʨʽʚʥʦʤʽʨʥʦʶ ʚʝʣʠʯʠʥʦʶ; 

ʤʝʨʝʞʘ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʻ ʥʘʜʽʡʥʦʶ; ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ʤʝʨʝʞʽ ʻ ʜʦʩʪʘʪʥʴʦʶ 

ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʥʠʭ ʮʽʣʝʡ ʨʽʚʥʷ ʧʦʩʣʫʛ.  

ʆʪʞʝ, ʚʨʘʭʦʚʫʶʯʠ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʜʦʚʞʠʥ ʧʦʚʽʜʦʤʣʝʥʴ ʱʦ 

ʢʦʜʫʶʪʴʩʷ, (ʘ ʮʝ 5000 ʧʦʚʽʜʦʤʣʝʥʴ) ʢʽʣʴʢʽʩʪʴ ʧʦʚʽʜʦʤʣʝʥʴ ʚʽʜʧʦʚʽʜʥʦʾ 

ʜʦʚʞʠʥʠ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 
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ὲ1200 
200 z 5000

1500
667ȟ 

ὲ201500 
300 z 5000

1500
1000ȟ 

ὲ5011500 
1000 z 5000

1500
3333. 

 ɿ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʽʚ ʚʠʧʣʠʚʘʻ, ʱʦ ʜʣʷ ʦʙʨʦʙʢʠ 1200 ʟʘʧʠʪʽʚ ʥʘ 

ʭʚʠʣʠʥʫ, 99 ʧʝʨʩʝʥʪʠʣʴ ʯʘʩʫ ʦʙʨʦʙʢʠ ʟʘʧʠʪʫ ʩʢʣʘʜʘʻ 400 ʤʽʣʽʩʝʢʫʥʜ. 

ɺʨʘʭʦʚʫʶʯʠ ʣʽʥʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ ʯʘʩʫ ʦʙʨʦʙʢʠ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʟʘʧʠʪʽʚ ʥʘ ʭʚʠʣʠʥʫ, 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʩʝʨʝʜʥʽʡ ʯʘʩ ʦʙʨʦʙʢʠ ʚ 200 ʤʽʣʽʩʝʢʫʥʜ ʙʫʜʝ ʜʦʩʷʛʥʫʪʠʡ 

ʜʣʷ 1200Ⱦ2  600 ʟʘʧʠʪʽʚ ʟʘ ʭʚʠʣʠʥʫ. ʆʪʞʝ, ʚʝʨʭʥʷ ʦʮʽʥʢʘ ʢʽʣʴʢʦʩʪʽ ʚʫʟʣʽʚ 

ʟ ʘʧʘʨʘʪʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʧʦʜʽʙʥʠʤʠ ʜʦ ʤʘʰʠʥʠ, ʥʘ ʷʢʽʡ ʧʨʦʚʦʜʠʣʦʩʴ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʜʣʷ ʦʙʨʦʙʢʠ ʧʦʚʽʜʦʤʣʝʥʴ ʟ ʜʦʚʞʠʥʦʶ ʧʦʚʽʜʦʤʣʝʥʴ ʚ ʤʝʞʘʭ ʤʽʞ 

1 ʪʘ 200 ʩʠʤʚʦʣʘʤʠ ʩʢʣʘʜʘʻ 667Ⱦ600  1Ȣ1  2 ʚʫʟʣʠ. 

ɸʥʘʣʦʛʽʯʥʦ,  ʜʣʷ ʧʦʚʽʜʦʤʣʝʥʴ ʟʘʚʜʦʚʞʢʠ 201 - 500 ʩʠʤʚʦʣʽʚ ʚʝʨʭʥʷ 

ʦʮʽʥʢʘ ʢʽʣʴʢʦʩʪʽ ʚʫʟʣʽʚ, ʱʦ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʟʘʜʘʥʠʭ ʮʽʣʝʡ, ʩʢʣʘʜʘʻ 

6Ȣ7  7 ʚʫʟʣʽʚ. ɼʣʷ ʧʦʚʽʜʦʤʣʝʥʴ ʟʘʚʜʦʚʞʢʠ 501 - 1500 ʩʠʤʚʦʣʽʚ ʚʽʜʧʦʚʽʜʥʦ 

37 ʚʫʟʣʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʟʘʜʘʥʠʭ ʮʽʣʝʡ ʨʽʚʥʷ ʧʦʩʣʫʛ ʥʝʦʙʭʽʜʥʦ 

ʨʦʟʛʦʨʥʫʪʠ ʢʣʘʩʪʝʨ ʟ 2  7  37  46 ʚʫʟʣʽʚ. 

ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʻ ʧʽʜʩʪʘʚʠ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʠʩʪʝʤʠ ʟʙʦʨʫ ʽ ʘʥʘʣʽʟʫ ʤʝʪʨʠʢ ʻ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʦʮʽʥʶʚʘʥʥʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ. ɼʘʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʠʚ ʚʠʢʦʥʘʪʠ 

ʦʮʽʥʶʚʘʥʥʷ ʘʧʘʨʘʪʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʧʫʩʢʥʦʾ 

ʟʜʘʪʥʦʩʪʽ ʩʠʩʪʝʤʠ ʚ ʤʝʞʘʭ ʚʠʟʥʘʯʝʥʠʭ ʮʽʣʝʡ ʨʽʚʥʷ ʧʦʩʣʫʛ, ʷʢʽ ʻ ʜʦʩʪʘʪʥʽʤʠ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʚ ʤʝʞʘʭ ʢʨʘʾʥʠ (46 

ʚʫʟʣʽʚ). 

 ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʥʘʜʽʡʥʦʩʪʽ ʧʨʦʛʨʘʤʥʦʾ 

ʩʠʩʪʝʤʠ ʪʘ ʮʽʣʦʜʦʙʦʚʠʡ ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʾʾ ʨʦʙʦʪʠ ʟ ʤʦʞʣʠʚʦʶ ʧʦʜʘʣʴʰʦ ʁ

ʦʧʪʠʤʽʟʘʮʽʻ  ʁʨʝʩʫʨʩʽʚ.  

ʊʘʢʘ ʦʧʪʠʤʽʟʘʮʽʷ ʜʦʟʚʦʣʷʻ ʥʝ ʪʽʣʴʢʠ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʧʽʜʪʨʠʤʢʫ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʦʟʛʦʨʥʫʪʦʛʦ ʢʣʘʩʪʝʨʘ, ʘ ʡ ʤʘʢʩʠʤʘʣʴʥʦ ʫʙʝʟʧʝʯʠʪʠ ʩʘʤʫ 
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ʧʨʦʛʨʘʤʥʫ ʩʠʩʪʝʤʫ, ʘ ʪʘʢʦʞ ʾʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʽʜ ʪʨʠʚʘʣʠʭ ʟʙʦʾʚ ʫ ʾʾ ʨʦʙʦʪʽ, ʱʦ 

ʻ  ʚʘʞʣʠʚʠʤ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ, ʘʜʞʝ ʧʨʦʛʨʘʤʥʽ ʨʽʰʝʥʥʷ ʫ ʮʽʡ ʮʘʨʠʥʽ 

ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʢʨʠʪʠʯʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘ ̒ʥʘ 

ʙʝʟʧʝʢʫ ʪʘ ʷʢʽʩʪʴ ʞʠʪʪʷ ʣʶʜʝʡ.  

ʇʨʦʛʨʘʤʥʫ ʩʠʩʪʝʤʫ, ʱʦ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʩʣʽʜʫʻ ʧʨʘʢʪʠʢʘʤ, ʦʧʠʩʘʥʠʤ ʚ 

ʜʘʥʦʤʫ ʧʽʜʨʦʟʜʽʣʽ, ʟ ʚʧʝʚʥʝʥʽʩʪʶ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʥʘʜʽʡʥʦʶ, ʘ, ʦʪʞʝ,  ̫ ʢʽʩʥʦʶ. 

 

4. 4.  ɺʠʩʥʦʚʢʠ ʜʦ ʯʝʪʚʝʨʪʦʛʦ ʨʦʟʜʽʣʫ 

 

 ɺʠʢʦʥʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʨʦʮʝʩʽʚ ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚ ʤʝʜʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ 

ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ. 

1. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʪʘ ʧʨʽʦʨʠʪʠʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ ʨʦʟʨʦʙʣʝʥʦ 

ʘʨʭʽʪʝʢʪʫʨʫ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʷʢ ʷʜʨʦ ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, 

ʭʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʷʢʦʾ ʻ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʝ (ʨʦʟʧʦʜʽʣʝʥʝ) ʟʙʝʨʽʛʘʥʥʷ 

ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪʘ, ʘ ʪʘʢʦʞ ʪʝ, ʱʦ ʜʦʩʪʫʧ ʜʦ ʡʦʛʦ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʘ ʦʩʥʦʚʽ 

ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ 

ʜʦʟʚʦʣʷʻ ʩʧʨʦʩʪʠʪʠ ʧʨʦʮʝʩ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ 

ʤʝʜʠʯʥʽʡ ʛʘʣʫʟʽ. 

2. ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʠʟʢʠ ʰʘʙʣʦʥʽʚ ʧʨʦʻʢʪʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦ ʩʪʨʫʢʪʫʨʥʫ 

ʦʨʛʘʥʽʟʘʮʽʶ ʤʦʜʫʣʷ ʢʦʜʫʚʘʥʥʷ-ʜʝʢʦʜʫʚʘʥʥʷ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ 

ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ, ʷʢʠʡ ʻ ʦʩʥʦʚʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʧʨʦʮʝʩ ʧʨʷʤʦʛʦ 

ʽ ʟʚʦʨʦʪʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʭʽʜʥʠʭ ʘʣʬʘʚʽʪʥʦ-ʮʠʬʨʦʚʠʭ ʜʘʥʠʭ ʫ ʛʨʘʬʽʯʥʫ 

ʬʦʨʤʫ ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ. ʎʝ ʩʧʨʦʱʫʻ ʧʨʦʮʝʩ ʨʦʟʨʦʙʣʝʥʥʷ 

ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ ʪʘ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʾʾ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʰʠʨʝʥʥʷ. 

3. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʛʦ ʨʽʚʥʷ ʥʘʜʽʡʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʾ ʧʨʦʛʨʘʤʥʦʾ 

ʩʠʩʪʝʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʦʨʛʘʥʽʟʘʮʽʶ ʤʦʥʽʪʦʨʠʥʛʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫ ʩʢʣʘʜʽ ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʥʘ 
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ʦʩʥʦʚʽ ʤʝʪʨʠʢ. ʄʦʥʽʪʦʨʠʥʛ ʧʦʣʷʛʘʻ ʚ ʧʝʨʽʦʜʠʯʥʦʤʫ ʟʙʠʨʘʥʥʽ ʤʝʪʨʠʢ ʟ 

ʚʫʟʣʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʾʭ ʦʙʨʦʙʮʽ ʚ ʩʠʩʪʝʤʽ Prometheus ʪʘ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʚ ʩʠʩʪʝʤʽ Grafana. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʚʦʻʯʘʩʥʦ ʚʠʷʚʣʷʪʠ 

ʘʥʦʤʘʣʽʾ ʚ ʨʦʙʦʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ  ʪʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʥʘʜʽʡʥʝ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ. 
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ɺʀʉʅʆɺʂʀ 

  

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʚʠʨʽʰʝʥʦ ʘʢʪʫʘʣʴʥʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ ʟʘʜʘʯʫ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʨʦʙʣʝʥʥʷ ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʽʚ ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚ ʤʝʜʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤʘʭ ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʟʘʚʘʜʦʩʪʽʡʢʠʭ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ.  

ʋ ʜʠʩʝʨʪʘʮʽʡʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʦʪʨʠʤʘʥʦ ʪʘʢʽ ʦʩʥʦʚʥʽ ʥʘʫʢʦʚʽ 

ʨʝʟʫʣʴʪʘʪʠ. 

1. ʇʦʢʘʟʘʥʦ, ʱʦ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʷʢʽʩʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚ ʤʝʜʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ ʥʘ 

ʦʩʥʦʚʽ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ h ʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʥʘ ʝʪʘʧʽ ʧʨʦʻʢʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʬʦʨʤʫʚʘʪʠ ʯʽʪʢʠʡ ʧʝʨʝʣʽʢ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ ʜʦ ʨʦʟʨʦʙʣʶʚʘʥʦʾ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʽʟ 

ʟʘʟʥʘʯʝʥʥʷʤ ʾʭ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ. 

    ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʧʨʽʦʨʠʪʝʪʥʦʩʪʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʟʥʘʯʘʪʠ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʚʠʤʦʛʠ 

ʥʘ ʦʩʥʦʚʽ ʧô̫ ʪʠ ʯʠʩʣʦʚʠʭ ʢʨʠʪʝʨʽʾʚ (ñʚʠʛʦʜʘò, ñʚʪʨʘʪʘò, ñʚʘʨʪʽʩʪʴò, 

ñʨʠʟʠʢò, ñʙʣʠʟʴʢʽʩʪʴ ʚʠʛʦʜʠò), ʢʦʞʥʦʤʫ ʟ ʷʢʠʭ ʧʨʠʩʚʦʶʶʪʴ ʯʠʩʣʦʚʽ 

ʟʥʘʯʝʥʥʷ ʟ ʜʽʘʧʘʟʦʥʫ 1é10 ʰʣʷʭʦʤ ʾʭ ʝʢʩʧʝʨʪʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ, ʘ ʧʦʪʽʤ 

ʥʘ ʮʽʡ ʦʩʥʦʚʽ ʢʽʣʴʢʽʩʥʦ ʚʠʟʥʘʯʘʪʠ ʟʘʛʘʣʴʥʠʡ ʧʨʽʦʨʠʪʝʪ ʚʠʤʦʛʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣʴʥʦʛʦ ʦʙʯʠʩʣʝʥʥʷ. ʎʝ ʜʦʟʚʦʣʷʻ ʫʧʦʨʷʜʢʦʚʫʚʘʪʠ 

ʚʠʤʦʛʠ ʟʘ ʩʧʘʜʘʥʥʷʤ ʧʨʽʦʨʠʪʝʪʫ ʪʘ ʥʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʝʬʝʢʪʠʚʥʦ ʧʣʘʥʫʚʘʪʠ 

ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʟ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

    ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦ ʧʨʽʦʨʠʪʠʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʠʤʦʛ ʻ ʧʦʜʘʣʴʰʠʤ 

ʨʦʟʚʠʪʢʦʤ ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʩʘʜ ʨʦʟʨʦʙʣʝʥʥʷ ʚʠʤʦʛ ʜʦ ʧʨʦʻʢʪʦʚʘʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

2. ʇʦʢʘʟʘʥʦ, ʱʦ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʠʭ 

ʧʦʩʣʫʛ ʧʘʮʽʻʥʪʘʤ ʥʘ ʦʩʥʦʚʽ ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʥʝʦʙʭʽʜʥʦ 

ʨʦʟʨʦʙʠʪʠ ʘʨʭʽʪʝʢʪʫʨʫ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʙ ʥʘʜʘʚʘʣʘ ʢʦʨʠʩʪʫʚʘʯʘʤ 

ʜʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʱʦʜʦ ʝʣʝʢʪʨʦʥʥʦʾ ʚʟʘʻʤʦʜʽʾ ʧʘʮʽʻʥʪʘ ʽ ʣʽʢʘʨʷ. 
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ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʘʨʭʽʪʝʢʪʫʨʫ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʷʢ ʷʜʨʦ ʤʝʜʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʭʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ ʷʢʦʾ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ ʧʝʨʩʦʥʘʣʴʥʠʭ 

ʜʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʪʘ ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʭ ʤʝʜʠʯʥʠʭ 

ʜʘʥʠʭ, ʱʦ ʜʦʟʚʦʣʷʻ: ʟʘʙʝʟʧʝʯʠʪʠ ʰʚʠʜʢʝ ʽ ʙʝʟʧʦʤʠʣʢʦʚʝ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ 

ʧʘʮʽʻʥʪʘ, ʛʘʨʘʥʪʫʚʘʪʠ ʮʽʣʽʩʥʽʩʪʴ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʩʧʨʦʩʪʠʪʠ ʧʨʦʮʝʩʠ 

ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʥʦʚʦʛʦ 

ʧʦʢʦʣʽʥʥʷ - ʤʝʜʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʟ ʘʚʪʦʤʘʪʠʯʥʦʶ 

ʽʜʝʥʪʠʬʽʢʘʮʽʻʶ ʦʙ'ʻʢʪʽʚ ʤʝʜʠʯʥʦʛʦ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ. 

3. ʇʦʢʘʟʘʥʦ, ʱʦ ʥʘʙʽʨ ʐʂ-ʟʥʘʢʽʚ (ʩʠʤʚʦʣʽʢʫ) ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ 

ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ ʩʣʽʜ ʩʪʚʦʨʶʚʘʪʠ ʪʘʢ, ʱʦʙ ʚʝʢʪʦʨ 

(ʮʠʬʨʦʚʠʡ ʝʢʚʽʚʘʣʝʥʪ) ʢʦʞʥʦʛʦ ʐʂ-ʟʥʘʢʘ ʙʫʚ ʢʦʜʦʚʠʤ ʩʣʦʚʦʤ ʜʝʷʢʦʛʦ 

ʤʥʦʛʦʟʥʘʯʥʦʛʦ ʢʦʨʝʢʪʫʚʘʣʴʥʦʛʦ ʢʦʜʫ, ʟʜʘʪʥʦʛʦ ʚʠʧʨʘʚʣʷʪʠ ʦʜʥʦ- ʘʙʦ 

ʜʚʦʢʨʘʪʥʽ ʧʦʤʠʣʢʠ ʚ ʤʝʞʘʭ ʐʂ-ʟʥʘʢʘ ʪʘ ʯʘʩʪʢʦʚʦ ʚʠʷʚʣʷʪʠ ʙʘʛʘʪʦʢʨʘʪʥʽ 

ʧʦʤʠʣʢʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʮʴʦʛʦ ʤʥʦʛʦʟʥʘʯʥʠʡ ʢʦʜ 

ʍʝʤʽʥʛʘ ʘʙʦ ʤʥʦʛʦʟʥʘʯʥʠʡ ʢʦʜ ɹʏʍ ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʢʦʜʦʚʦʶ ʚʽʜʩʪʘʥʥʶ 5. 

 ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʩʠʥʪʝʟʫ ʩʠʤʚʦʣʽʢʠ (ʤʥʦʞʠʥʠ ʐʂ-ʟʥʘʢʽʚ) ʟʘʜʘʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʢʦʣʽʨʥʦʩʪʽ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ, ʷʢʠʡ 

ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʪʦʤʫ, ʱʦ ʮʠʬʨʦʚʽ ʝʢʚʽʚʘʣʝʥʪʠ (ʚʝʢʪʦʨʠ) ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ 

ʐʂ-ʟʥʘʢʽʚ ʻ ʢʦʜʦʚʠʤʠ ʩʣʦʚʘʤʠ ʤʥʦʛʦʟʥʘʯʥʦʛʦ ʢʦʨʝʢʪʫʚʘʣʴʥʦʛʦ ʢʦʜʫ, 

ʟʜʘʪʥʦʛʦ ʚʠʧʨʘʚʣʷʪʠ ʦʜʥʦ-ʘʙʦ ʜʚʦʢʨʘʪʥʽ ʧʦʤʠʣʢʠ (ʫʰʢʦʜʞʝʥʥʷ) ʚ ʤʝʞʘʭ 

ʢʦʞʥʦʛʦ ʐʂ-ʟʥʘʢʘ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʦʚʽʨʥʝ ʚʽʜʪʚʦʨʝʥʥʷ ʜʘʥʠʭ ʧʨʠ 

ʟʯʠʪʫʚʘʥʥʽ ʐʂ-ʟʥʘʢʽʚ ʟ ʥʦʩʽʷ ʘʙʦ ʚʠʷʚʣʝʥʥʷ ʟʥʘʯʥʦʾ ʯʘʩʪʠʥʠ 

ʙʘʛʘʪʦʢʨʘʪʥʠʭ ʫʰʢʦʜʞʝʥʴ ʝʣʝʤʝʥʪʽʚ ʐʂ-ʟʥʘʢʘ. 

  ʂʦʨʝʢʮʽʷ (ʚʠʷʚʣʝʥʥʷ) ʧʦʤʠʣʦʢ ʫ ʐʂ-ʟʥʘʢʘʭ ʫʪʚʦʨʶʻ ʥʠʞʥʽʡ 

ʨʽʚʝʥʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʰʪʨʠʭʢʦʜʦʚʠʭ 

ʟʦʙʨʘʞʝʥʴ (ʨʽʚʝʥʴ ʐʂ-ʟʥʘʢʽʚ). 

4. ʇʦʢʘʟʘʥʦ, ʱʦ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ 

ʫʩʢʣʘʜʥʶʶʪʴʩʷ ʧʨʦʮʝʩʠ ʜʝʢʦʜʫʚʘʥʥʷ ʰʪʨʠʭʢʦʜʦʚʠʭ ʧʦʟʥʘʯʦʢ, ʘ, ʦʪʞʝ, 



167 
 

ʥʝʦʙʭʽʜʥʦ ʚʞʠʚʘʪʠ ʜʦʜʘʪʢʦʚʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʰʪʨʠʭʦʚʠʭ ʟʦʙʨʘʞʝʥʴ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ  ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ 

ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ ʧʨʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚ ʤʝʜʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤʘʭ, ʷʢʠʡ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʚʦʨʽʚʥʝʚʦʛʦ ʢʦʥʪʨʦʣʶ 

ʫʰʢʦʜʞʝʥʴ (ʩʧʦʪʚʦʨʝʥʴ), ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʩʢʘʥʫʚʘʥʥʽ ʙʘʛʘʪʦʢʦʣʽʨʥʦʛʦ 

ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ. ʅʘ ʥʠʞʥʴʦʤʫ ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ ï ʨʽʚʥʽ 

ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʥʘʢʽʚ, ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʥʦʛʦʟʥʘʯʥʠʡ ʢʦʨʝʢʪʫʚʘʣʴʥʠʡ ʢʦʜ, 

ʱʦ ʚʠʧʨʘʚʣʷʻ ʦʜʥʦʢʨʘʪʥʽ (ʢʦʜ ʍʝʤʽʥʛʘ) ʘʙʦ ʜʚʦʢʨʘʪʥʽ (ʢʦʜ ɹʍʏ) 

ʫʰʢʦʜʞʝʥʥʷ ʫ ʤʝʞʘʭ ʢʦʞʥʦʛʦ ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʥʘʢʘ, ʘ ʪʘʢʦʞ ʚʠʷʚʣʷʻ 

ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʧʦʤʠʣʦʢ ʙʽʣʴʰʦʾ ʢʨʘʪʥʦʩʪʽ. ʅʘ ʚʝʨʭʥʴʦʤʫ ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ 

ï ʨʽʚʥʽ ʫʩʽʻʾ ʰʪʨʠʭʢʦʜʦʚʦʾ ʧʦʟʥʘʯʢʠ, ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʢʦʨʝʢʪʫʚʘʣʴʥʠʡ ʢʦʜ 

ʈʽʜʘ-ʉʦʣʦʤʦʥʘ, ʷʢʠʡ ʟʜʘʪʥʠʡ ʚʠʧʨʘʚʣʷʪʠ ʫʰʢʦʜʞʝʥʥʷ ʜʚʦʭ ʚʠʜʽʚ ï 

ʧʦʤʠʣʢʠ ʪʘ ʩʪʠʨʘʥʥʷ; ʥʘ ʚʠʧʨʘʚʣʝʥʥʷ ʢʦʞʥʦʾ ʧʦʤʠʣʢʠ ʚʠʪʨʘʯʘʶʪʴʩʷ ʜʚʘ 

ʢʦʥʪʨʦʣʴʥʽ ʨʦʟʨʷʜʠ, ʘ ʥʘ ʚʠʧʨʘʚʣʝʥʥʷ ʦʜʥʦʛʦ ʩʪʠʨʘʥʥʷ ï ʦʜʠʥ 

ʢʦʥʪʨʦʣʴʥʠʡ ʨʦʟʨʷʜ. ʌʘʢʪ ʚʠʷʚʣʝʥʥʷ ʙʘʛʘʪʦʢʨʘʪʥʦʾ ʧʦʤʠʣʢʠ ʫ ʤʝʞʘʭ 

ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʥʘʢʘ ʩʧʨʠʡʤʘʻʪʴʩʷ ʥʘ ʚʝʨʭʥʴʦʤʫ ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ ʷʢ 

ʩʪʠʨʘʥʥʷ, ʽ ʟʘ ʨʘʭʫʥʦʢ ʮʴʦʛʦ ʜʦʩʷʛʘʻʪʴʩʷ ʝʬʝʢʪ ʧʦʣʽʧʰʝʥʥʷ 

ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʰʪʨʠʭʢʦʜʦʚʦʾ ʧʦʟʥʘʯʢʠ. ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʥʘ ʥʠʞʥʴʦʤʫ 

ʨʽʚʥʽ ʢʦʥʪʨʦʣʶ ʤʥʦʛʦʟʥʘʯʥʦʛʦ ʢʦʜʫ ʍʝʤʽʥʛʘ ʟʘʚʘʜʦʩʪʽʡʢʽʩʪʴ 

ʰʪʨʠʭʢʦʜʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʟʨʦʩʪʘʻ ʥʘ (12-25)%, ʘ ʤʥʦʛʦʟʥʘʯʥʦʛʦ ʢʦʜʫ 

ɹʏʍ ï ʥʘ (35-45)%. 

5. ʇʦʢʘʟʘʥʦ, ʱʦ ʯʽʣʴʥʝ ʤʽʩʮʝ ʚ ʦʮʽʥʶʚʘʥʥʽ ʷʢʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʾ ʧʨʦʛʨʘʤʥʦʾ 

ʩʠʩʪʝʤʠ ʧʦʩʽʜʘʻ ʦʮʽʥʶʚʘʥʥʷ ʾʾ ʥʘʜʽʡʥʦʩʪʽ.  

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʜʽʡʥʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʦʨʛʘʥʽʟʘʮʽʶ ʤʦʥʽʪʦʨʠʥʛʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʫ ʩʢʣʘʜʽ ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ ʟʘ ʧô̫ ʪʴʤʘ ʧʦʢʘʟʥʠʢʘʤʠ: ʢʽʣʴʢʽʩʪʴ ʟʘʧʠʪʽʚ ʟʘ ʭʚʠʣʠʥʫ, ʯʘʩ 

ʦʙʨʦʙʢʠ ʟʘʧʠʪʫ, ʅʊʊʈ-ʢʦʜʠ ʚʽʜʧʦʚʽʜʝʡ ʩʝʨʚʝʨʘ, ʚʽʜʩʦʪʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʦʮʝʩʦʨʥʠʭ ʪʘʢʪʽʚ, ʚʽʜʩʦʪʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤô̫ ʪ̔. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʤʝʪʦʜʦʤ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʥʘ 

ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʤʝʪʨʠʢ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. ɺʠʢʦʥʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʤʝʪʨʠʢ ʧʦʢʘʟʘʣʠ ʩʪʽʡʢʽʩʪʴ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʨʦʟʨʦʙʣʝʥʦʾ ʧʨʦʛʨʘʤʥʦʾ 

ʩʠʩʪʝʤʠ ʚ ʫʤʦʚʘʭ ʚʠʩʦʢʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʪʘ ʾʾ ʥʘʜʽʡʥʽʩʪʴ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʮʝʜʫʨʠ ʟʙʦʨʫ ʽ ʘʥʘʣʽʟʫ ʤʝʪʨʠʢ 

ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʻ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʦʮʽʥʶʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

6.  ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʝʤʧʽʨʠʯʥʠʡ ʩʧʦʩʽʙ ʦʮʽʥʶʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʧʘʨʘʪʥʠʭ 

ʨʝʩʫʨʩʽʚ, ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʢʣʘʩʪʝʨʘ  ʩʝʨʚʽʩʫ ʛʝʥʝʨʫʚʘʥʥʷ 

ʰʪʨʠʭʢʦʜʦʚʠʭ ʟʦʙʨʘʞʝʥʴ, ʟʜʘʪʥʦʛʦ ʟʘʜʦʚʦʣʴʥʷʪʠ ʟʘʟʜʘʣʝʛʽʜʴ 

ʟʘʜʝʢʣʘʨʦʚʘʥ ̔ʮʽʣ̔ ʨʽʚʥʷ ʧʦʩʣʫʛ, ʷʢʠʡ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʘʥʘʣʽʟʽ ʤʝʪʨʠʢ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ. 

ʊʘʢ, ʷʢʱʦ ʟʘʜʝʢʣʘʨʦʚʘʥʠʤʠ ʮʽʣʷʤʠ ʨʽʚʥʷ ʧʦʩʣʫʛ ʻ 5000 ʟʘʧʠʪʽʚ ʟʘ 

ʭʚʠʣʠʥʫ ʟ ʩʝʨʝʜʥʽʤ ʯʘʩʦʤ ʦʙʨʦʙʢʠ ʟʘʧʠʪʫ ʜʦ 3000 ʤʽʣʽʩʝʢʫʥʜ ʜʣʷ 

ʪʝʢʩʪʦʚʠʭ ʧʦʚʽʜʦʤʣʝʥʴ ʟʘʚʜʦʚʞʢʠ ʜʦ 1500  ʘʣʬʘʚʽʪʥʦ-ʮʠʬʨʦʚʠʭ ʩʠʤʚʦʣʽʚ, 

ʪʦ ʢʽʣʴʢʽʩʪʴ ʚʫʟʣʽʚ ʩʝʨʚʽʩʫ ʛʝʥʝʨʫʚʘʥʥʷ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʰʪʨʠʭʢʦʜʦʚʠʭ 

ʟʦʙʨʘʞʝʥʴ ʩʪʘʥʦʚʠʪʠʤʝ 46 ʚʫʟʣʽʚ, ʜʝ ʚʫʟʣʦʤ ʚʚʘʞʘʻʪʴʩʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʡ 

ʟʘʩʽʙ ʟ ʧʨʦʮʝʩʦʨʦʤ 2,4 GHz 8-Core Intel Core i9 ʪʘ ʦʧʝʨʘʪʠʚʥʦʶ ʧʘʤ'ʷʪʪʶ 

32 GB. 

ʊʘʢʽ ʘʧʘʨʘʪʥʽ ʨʝʩʫʨʩʠ (46 ʚʫʟʣʽʚ) ʻ ʜʦʩʪʘʪʥʽʤʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʘʜʽʡʥʦʾ ʨʦʙʦʪʠ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫ ʩʢʣʘʜʽ 

ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʚ ʤʝʞʘʭ ʢʨʘʾʥʠ. 
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Code 128 128 ʩʠʤʚʦʣʽʚ 3ʐ, 3ʇ ʂʦʤʙʽʥʘʮʽʷʤʠ 

ʰʠʨʠʥʠ 

ʝʣʝʤʝʥʪʽʚ 

0,60  (ʪʝʢʩʪ); 

1,21 (ʮʠʬʨʦ-

ʚʘ ʧʦʩʣʽʜʦʚ-

ʥʽʩʪʴ) 

1 1981 
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                      ʐʂ UPC-A                                                    ʐʂ UPC-E  

        

 

 

   

                      ʐʂ EAN-13                                                    ʐʂ EAN-8 

                      

                     ʐʂ Codabar                                                      ʐʂ MSI  

 

                       

                ʐʂ Delta Distance ( IBM)                                         ʐʂ Plessey  

 

 

 

                            ʐʂ 39                                                               ʐʂ 93 

 

 

 

                     ʐʂ 93 Full ASCII                                             ʐʂ 128 

ʈʠʩ. ɸ. 2.   ʇʨʠʢʣʘʜʠ ʐʂ-ʧʦʟʥʘʯʦʢ ʜʝʷʢʠʭ ʣʽʥʽʡʥʠʭ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ 

7 16538 03608 3 0 308717 6

2 8 7 . 1 5 $ - 1 4 + 1

1 2 5 3 4 6 8 7 4

4 829123 456787

6 5 2 0 4 3 7 1 2

2 9 5 0 1 3 x 2

ABC8L
KPI-100/

Digit DATUM

4823 4566
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ɼʦʜʘʪʦʢ ɹ 

 

ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʜʚʦʢʦʣʽʨʥʠʭ 

ʩʪʝʢʦʚʠʭ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ 

  

 

Code 49 
Codablock 

Code 16K 

PDF 417 

Ultracode 

 

ʈʠʩ. ɹ. 1. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʩʪʝʢʦʚʠʭ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ 

 

ʊʘʙʣʠʮʷ ɹ. 1 

 

 ɼʝʷʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʩʪʝʢʦʚʠʭ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ 

 

ʅʘʟʚʘ 

ʐʂ 

ʇʽʜʪʨʠʤʫ-

ʚʘʥʠʡ 

ʘʣʬʘʚʽʪ 

ʂʽʣʴʢʽʩʪʴ 

ʨʷʜʢʽʚ ʫ  

ʐʂ-

ʧʦʟʥʘʯʮʽ 

ʂʦʥʪʨʦʣʴ 

ʧʦʤʠʣʦʢ 

ʈʦʟʨʦʙʥʠʢ ʈʽʢ  

ʨʦʟʨʦʙ-

ʣʝʥʥʷ 

Code 49 ASCII 2 ī 8 ʂʦʥʪʨʦʣʴʥʠʡ ʩʠʤ-

ʚʦʣ ʫ ʨʷʜʢʫ (ʟʘ 

mod49) ʪʘ ʟʘʛʘʣʴ-

ʥʠʡ ʢʦʥʪʨʦʣʴʥʠʡ 

ʩʠʤʚʦʣ (ʟʘ 

mod2401) 

Intermec 

Corporation 

(ʉʐɸ) 

1987 

Codablok ASCII 

ASCII(256) 
2 ī 44 ʂʦʥʪʨʦʣʴʥʽ ʩʫʤʠ Identcode- 

System 

(ʅʽʤʝʯʯʠʥʘ) 

1989 

Code 16K ASCII 

ASCII(256) 
2 ī 16 ɼʚʘ ʢʦʥʪʨʦʣʴʥʽ 

ʩʠʤʚʦʣʠ (ʟʘ 

mod107) 

Lazerlight 

System 

(ʉʐɸ) 

1989 

PDF417 ASCII(256) 2 ī 90 ʅʘ ʦʩʥʦʚʽ ʈʽʜʘ-

ʉʦʣʦʤʦʥʘ 

Symbol 

Technologies 

(ʉʐɸ) 

1991 
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ɼʦʜʘʪʦʢ ɺ 

 

ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʜʚʦʢʦʣʽʨʥʠʭ  

ʤʘʪʨʠʯʥʠʭ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ 

 

 

 

Dot Code A Snowflake Code 3-DI 

DataGlyphs Vericode CP Code Data Matrix 

MiniCode MaxiCode Code 1 

ArrayTag Aztec Code QR Code 
 

 

ʈʠʩ. ɺ. 1. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʤʘʪʨʠʯʥʠʭ ʰʪʨʠʭʦʚʠʭ 

ʢʦʜʽʚ 
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ʊʘʙʣʠʮʷ ɺ. 1 

 

 ɼʝʷʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʤʘʪʨʠʯʥʠʭ ʰʪʨʠʭʦʚʠʭ ʢʦʜʽʚ 

 

ʅʘʟʚʘ ʐʂ 

ʄʘʢʩʠʤʘʣʴʥʘ 

ʽʥʬʦʨʤʘʮʽʡ-ʥʘ ʻʤʥʽʩʪʴ 

ʐʂ-ʧʦʟʥʘʯʢʠ ʂʦʥʪʨʦʣʴ 

ʧʦʤʠʣʦʢ 
ʈʦʟʨʦʙʥʠʢ 

ʈʽʢ 

ʨʦʟʨʦʙ-

ʣʝʥʥʷ ɸʣʬʘʚʽʪʥʦ-

ʮʠʬʨʦʚʠʭ 

ʩʠʤʚʦʣʽʚ 

ʎʠʬʨʦʚʠʭ 

ʩʠʤʚʦʣʽʚ 

Data 

Matrix 

2335 3116 ʂʦʜ ʈʽʜʘ-

ʉʦʣʦʤʦʥʘ 

International 

Matrix 

(ʉʐɸ) 

1987 

Code One 2218 3550 ʂʦʜ ʈʽʜʘ-

ʉʦʣʦʤʦʥʘ 

Lazerlight 

Systems 

(ʉʐɸ) 

1992 

QR Code 4464 7366 ʂʦʜ ʈʽʜʘ-

ʉʦʣʦʤʦʥʘ 

Denso Wave 

(ʗʧʦʥʽʷ) 

1994 

Aztec 

Code 

3067 3832 ʂʦʜ ʈʽʜʘ-

ʉʦʣʦʤʦʥʘ 

Welch Allyn 

(ʉʐɸ) 

1995 
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ɼʦʜʘʪʦʢ  ɻ 

 

ɿʜʘʪʥʽʩʪʴ ʚʠʷʚʣʷʪʠ ʜʚʦʢʨʘʪʥʽ ʧʦʤʠʣʢʠ ʫ ʙʘʛʘʪʦʢʦʣʽʨʥʠʭ ʐʂ-ʟʥʘʢʘʭ, 

ʩʠʥʪʝʟʦʚʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʜʝʷʢʠʭ   ʪʨʽʡʢʦʚʠʭ, ʧô̫ ʪʽʨʢʦʚʠʭ ʪʘ ʩʽʤʢʦʚʠʭ 

ʢʦʜʽʚ ʍʝʤʽʥʛʘ 

 

  

5%

10%

15%

20%

25%

30%

35%

40%

45%

50%

55%

50%

44%

25%

50%

(31, 28)- (9, 6)- (8, 5)- (6, 4)- (5, 3)- (4, 2)-

15625 3125 625 125 25

0.33 0.38 0.33 0.40 0.500.10

ɺʽʜʩʦʪʦʢ ʜʚʦʢʨʘʪʥʠʭ 

ʧʦʤʠʣʦʢ, ʱʦ 

ʚʠʷʚʣʷʶʪʴʩʷ

ʂʦʜ

ʇʦʪʫʞʥʽʩʪʴ

ʩʠʤʚʦʣʽʢʠ

ʅʘʜʣʠʰʢʦʚʽʩʪʴ

ʢʦʜʫ
 

 

ʈʠʩ. ɻ. 1. ʇʦʢʘʟʥʠʢʠ ʚʠʷʚʣʝʥʥʷ ʜʚʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ ʫ ʧôʷʪʠʢʦʣʽʨʥʠʭ ʐʂ-

ʟʥʘʢʘʭ, ʩʠʥʪʝʟʦʚʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʜʝʷʢʠʭ  ʧôʷʪʽʨʢʦʚʠʭ  ʢʦʜʽʚ ʍʝʤʽʥʛʘ 
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5%

10%

15%

20%

25%

30%

35%

40%

45%

50%

55%

50%

(8, 6)- (7, 5)-

[16807]

(6, 4)-

[2401]

(5, 3)-

[343]

(4, 2)-

[49]

(12, 9)-

[19683]

(11, 8)-

[6561]

(10, 7)-

[2187]

(9, 6)-

[729]

(8, 5)-

[243]

0.25 0.30 0.35 0.40 0.500.23

ɺʽʜʩʦʪʦʢ ʜʚʦʢʨʘʪʥʠʭ 

ʧʦʤʠʣʦʢ, ʱʦ 

ʚʠʷʚʣʷʶʪʴʩʷ

7-ʢʦʚʽ ʢʦʜʠ

ʅʘʜʣʠʰʢʦʚʽʩʪʴ

ʢʦʜʫ

60%

65%

70%

3-ʢʦʚʽ ʢʦʜʠ

67%

9%

18%

27%

33%

41%

17%

50% 50%

q = 7

q = 3

(13, 10)-

(7, 4)-

[81]
(6, 3)-

[27]

0.45  

 

ʈʠʩ. ɻ. 2.  ʇʦʢʘʟʥʠʢʠ ʚʠʷʚʣʝʥʥʷ ʜʚʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ ʫ ʩʝʤʠʢʦʣʽʨʥʠʭ 

(q = 7) ʪʘ ʪʨʠʢʦʣʽʨʥʠʭ (q = 3) ʐʂ-ʟʥʘʢʘʭ, ʩʠʥʪʝʟʦʚʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʜʝʷʢʠʭ  

ʪʨʽʡʢʦʚʠʭ ʪʘ ʩʽʤʢʦʚʠʭ  ʢʦʜʽʚ ʍʝʤʽʥʛʘ 

 

ʇʨʠʤʽʪʢʘ. ʂʦʜʠ ʫʧʦʨʷʜʢʦʚʘʥʽ ʟʘ ʧʘʨʘʤʝʪʨʦʤ ʥʘʜʣʠʰʢʦʚʦʩʪʽ, ʚ 

ʢʚʘʜʨʘʪʥʠʭ ʜʫʞʢʘʭ ʚʢʘʟʘʥʦ ʧʦʪʫʞʥʽʩʪʴ ʩʠʤʚʦʣʽʢʠ, ʷʢʫ ʧʦʨʦʜʞʫʻ ʚʽʜʧʦʚʽʜʥʠʡ 

ʤʥʦʛʦʟʥʘʯʥʠʡ ʢʦʜ ʍʝʤʽʥʛʘ. 

 

 

 

 



190 
 

ɼʦʜʘʪʦʢ ɼ 

ʇʦʢʘʟʥʠʢʠ ʚʠʷʚʣʝʥʥʷ ʙʘʛʘʪʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ  

ʤʥʦʛʦʟʥʘʯʥʠʤʠ ʢʦʜʘʤʠ ʍʝʤʽʥʛʘ 

 

ʊʘʙʣʠʮʷ ɼ. 1 

 

ɺʽʜʩʦʪʦʢ ʙʘʛʘʪʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ, ʷʢʽ ʚʠʷʚʣʷʶʪʴʩʷ ʩʢʦʨʦʯʝʥʠʤʠ 

ʪʨʽʡʢʦʚʠʤʠ ʢʦʜʘʤʠ ʍʝʤʽʥʛʘ, ʧʦʭʽʜʥʠʤʠ ʚʽʜ ʧʦʚʥʦʛʦ (13, 10)-ʢʦʜʫ ʍʝʤʽʥʛʘ 

 

ʂʦʜ 

ʍʝʤʽʥʛʘ 

ʇʦʪʫʞʥʽʩʪʴ 

ʩʠʤʚʦʣʽʢʠ 

ʂʨʘʪʥʽʩʪʴ ʧʦʤʠʣʢʠ 

2 3 4 5 6 

(12, 9)-  

(11, 8)- 

(10, 7)- 

(9, 6)- 

(8, 5)- 

(7, 4)- 

(6, 3)- 

19683 

6561 

2187 

729 

243 

81 

27 

9,1% 

18,2% 

26,7% 

33,3% 

41,1% 

50,0% 

50,0% 

8,2% 

16,4% 

25,0% 

34,5% 

42,9% 

51,4% 

60,0% 

6,8% 

13,6% 

20,4% 

27,4% 

34,8% 

40,7% 

50,0% 

7,4% 

14,8% 

22,0% 

28,6% 

35,7% 

44,6% 

56,3% 

7,7% 

15,3% 

23,2% 

31,6% 

38,5% 

44,2% 

37,5% 
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ʊʘʙʣʠʮʷ ɼ. 2 

 

ɺʽʜʩʦʪʦʢ ʙʘʛʘʪʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ, ʷʢʽ ʚʠʷʚʣʷʶʪʴʩʷ ʩʢʦʨʦʯʝʥʠʤʠ 

ʯʝʪʚʽʨʢʦʚʠʤʠ ʢʦʜʘʤʠ ʍʝʤʽʥʛʘ, ʧʦʭʽʜʥʠʤʠ ʚʽʜ ʧʦʚʥʦʛʦ (21, 18)-ʢʦʜʫ ʍʝʤʽʥʛʘ 

 

ʂʦʜ 

ʍʝʤʽʥʛʘ 

ʇʦʪʫʞʥʽʩʪʴ 

ʩʠʤʚʦʣʽʢʠ 

ʂʨʘʪʥʽʩʪʴ ʧʦʤʠʣʢʠ 

2 3 4 5 6 

(10, 7)- 

(9, 6)- 

(8, 5)- 

(7, 4)- 

(4, 2)- 

16384 

4096 

1024 

256 

16 

46,7% 

44,4% 

50,0% 

47,6% 

33,3% 

54,1% 

57,1% 

61,5% 

61,6% 

11,1% 

52,0% 

57,9% 

61,6% 

63,9% 

22,2% 

51,5% 

56,9% 

62,7% 

70,8% 

- 

51,3% 

55,3% 

 59,5% 

66,2% 

- 

 

ʇʨʠʤʽʪʢʘ. (4, 2)-ʢʦʜ ʻ ʧʦʭʽʜʥʠʤ ʚʽʜ ʧʦʚʥʦʛʦ ʯʝʪʚʽʨʢʦʚʦʛʦ (5, 3)-ʢʦʜʫ 

ʍʝʤʽʥʛʘ 

ʊʘʙʣʠʮʷ ɼ. 3 

 

ɺʽʜʩʦʪʦʢ ʙʘʛʘʪʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ, ʷʢʽ ʚʠʷʚʣʷʶʪʴʩʷ ʩʢʦʨʦʯʝʥʠʤʠ 

ʧô̫ ʪʽʨʢʦʚʠʤʠ ʢʦʜʘʤʠ ʍʝʤʽʥʛʘ, ʧʦʭʽʜʥʠʤʠ ʚʽʜ ʧʦʚʥʦʛʦ (31, 28)-ʢʦʜʫ  

 

ʂʦʜ 

ʍʝʤʽʥʛʘ 

ʇʦʪʫʞʥʽʩʪʴ 

ʩʠʤʚʦʣʽʢʠ 

ʂʨʘʪʥʽʩʪʴ ʧʦʤʠʣʢʠ 

2 3 4 5 6 

(9, 6)- 

(8, 5)- 

(7, 4)- 

(6, 3)- 

(5, 2)- 

(5, 3)- 

(4, 2)- 

15625 

3125 

625 

125 

25 

125 

25 

50,0% 

43,8% 

64,3% 

80,0% 

92,5% 

25,0% 

50,0% 

63,7% 

58,7% 

67,9% 

77,5% 

86,3% 

12,5% 

25,0% 

68,2% 

66,1% 

74,3% 

80,0% 

82,2% 

17,2% 

34,4% 

71,7% 

74,4% 

80,2% 

83,2% 

82,8% 

15,6% 

- 

71,0% 

76,2% 

78,1% 

76,5% 

- 

- 

- 

 

ʇʨʠʤʽʪʢʘ. (5, 3)-ʢʦʜ ʪʘ (4, 2)-ʢʦʜ ʻ ʧʦʭʽʜʥʠʤʠ ʚʽʜ ʧʦʚʥʦʛʦ (6, 4)-ʢʦʜʫ  
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ʊʘʙʣʠʮʷ ɼ. 4 

 

ɺʽʜʩʦʪʦʢ ʙʘʛʘʪʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ, ʷʢʽ ʚʠʷʚʣʷʶʪʴʩʷ ʩʢʦʨʦʯʝʥʠʤʠ 

ʩʽʤʢʦʚʠʤʠ ʢʦʜʘʤʠ ʍʝʤʽʥʛʘ, ʧʦʭʽʜʥʠʤʠ ʚʽʜ ʧʦʚʥʦʛʦ (8, 6)-ʢʦʜʫ ʍʝʤʽʥʛʘ 

 

ʂʦʜ 

ʍʝʤʽʥʛʘ 

ʇʦʪʫʞʥʽʩʪʴ 

ʩʠʤʚʦʣʽʢʠ 

ʂʨʘʪʥʽʩʪʴ ʧʦʤʠʣʢʠ 

2 3 4 5 6 

(7, 5)- 

(6, 4)- 

(5, 3)- 

(4, 2)- 

16807 

2401 

343 

49 

16,7% 

33,3% 

50,0% 

66,7% 

11,1% 

22,2% 

33,3% 

44,4% 

12,5% 

25,0% 

37,5% 

50,0% 

12,2% 

24,4% 

36,6% 

- 

12,3% 

24,5% 

 - 

- 

 

 ʊʘʙʣʠʮʷ ɼ. 5 

 

ɺʽʜʩʦʪʦʢ ʙʘʛʘʪʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ, ʷʢʽ ʚʠʷʚʣʷʶʪʴʩʷ ʩʢʦʨʦʯʝʥʠʤʠ 

ʚʽʩʽʤʢʦʚʠʤʠ ʢʦʜʘʤʠ ʍʝʤʽʥʛʘ, ʧʦʭʽʜʥʠʤʠ ʚʽʜ ʧʦʚʥʦʛʦ (9, 7)-ʢʦʜʫ ʍʝʤʽʥʛʘ 

 

ʂʦʜ 

ʍʝʤʽʥʛʘ 

ʇʦʪʫʞʥʽʩʪʴ 

ʩʠʤʚʦʣʽʢʠ 

ʂʨʘʪʥʽʩʪʴ ʧʦʤʠʣʢʠ 

2 3 4 5 6 

(7, 5)- 

(6, 4)- 

(5, 3)- 

(4, 2)- 

32768 

4096 

512 

64 

28,6% 

42,7% 

57,1% 

71,4% 

20,4% 

30,6% 

40,8% 

51,0% 

22,2% 

33,2% 

44,3% 

55,4% 

21,8% 

32,7% 

43,7% 

- 

21,9% 

32,8% 

 - 

- 
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ɼʦʜʘʪʦʢ ɽ 

ʇʦʢʘʟʥʠʢʠ ʚʠʷʚʣʝʥʥʷ ʙʘʛʘʪʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ  

ʤʥʦʛʦʟʥʘʯʥʠʤʠ ʢʦʜʘʤʠ ɹʏʍ 

 

ʊʘʙʣʠʮʷ ɽ. 1 

 

ɺʽʜʩʦʪʦʢ ʙʘʛʘʪʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ, ʷʢʽ ʚʠʷʚʣʷʶʪʴʩʷ ʩʢʦʨʦʯʝʥʠʤʠ 

ʪʨʽʡʢʦʚʠʤʠ ʢʦʜʘʤʠ ɹʏʍ, ʧʦʭʽʜʥʠʤʠ ʚʽʜ ʧʦʚʥʦʛʦ (26, 17)-ʢʦʜʫ ɹʏʍ 

 

ʂʦʜ  

ɹʏʍ 

ʇʦʪʫʞʥʽʩʪʴ 

ʩʠʤʚʦʣʽʢʠ 

ʂʨʘʪʥʽʩʪʴ ʧʦʤʠʣʢʠ 

3 4 5 6 7 

 (18,9)- 

(17,8)- 

(16,7)- 

(15,6)- 

(14,5)- 

(13,4)- 

(12,3)- 

19683 

6561 

2187 

729 

243 

81 

27 

86,6% 

88,1% 

89,2% 

90,3% 

92,0% 

94,0% 

94,1% 

85,4% 

87,0% 

88,5% 

89,6% 

90,9% 

92,8% 

93,5% 

84,7% 

86,1% 

87,5% 

88,8% 

 90,2% 

91,7% 

93,1% 

85,1% 

86,5% 

87,9% 

89,1% 

90,4% 

91,8% 

93,1% 

85,0% 

86,4% 

87,7% 

89,0% 

90,3% 

91,6% 

92,8% 

(8,3)- 27 46,4% 39,3% 29,5% 32,6% 34,4% 

 

ʇʨʠʤʽʪʢʘ. ʊʨʽʡʢʦʚʠʡ (8,3)-ʢʦʜ ɹʏʍ ʻ ʧʦʚʥʠʤ ʢʦʜʦʤ. 
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ʊʘʙʣʠʮʷ ɽ. 2 

 

ɺʽʜʩʦʪʦʢ ʙʘʛʘʪʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ, ʷʢʽ ʚʠʷʚʣʷʶʪʴʩʷ ʩʢʦʨʦʯʝʥʠʤʠ 

ʯʝʪʚʽʨʢʦʚʠʤʠ ʢʦʜʘʤʠ ɹʏʍ, ʧʦʭʽʜʥʠʤʠ ʚʽʜ ʧʦʚʥʦʛʦ (15, 9)-ʢʦʜʫ ɹʏʍ 

 

ʂʦʜ  

ɹʏʍ 

ʇʦʪʫʞʥʽʩʪʴ 

ʩʠʤʚʦʣʽʢʠ 

ʂʨʘʪʥʽʩʪʴ ʧʦʤʠʣʢʠ 

3 4 5 6 7 

(13,7)- 

(12,6)- 

(11,5)- 

(10,4)- 

(9,3)- 

(8,2)- 

16384 

4096 

1024 

256 

64 

16 

79,0% 

83,5% 

87,6% 

91,6% 

93,5% 

96,6% 

73,4% 

77,7% 

82,1% 

86,0% 

88,6% 

92,6% 

70,6% 

75,1% 

79,5% 

83,6% 

86,8% 

90,7% 

70,4% 

74,9% 

78,8% 

82,5% 

85,5% 

88,1% 

70,7% 

75,1% 

 79,2% 

83,0% 

85,9% 

87,2% 

 

ʊʘʙʣʠʮʷ ɽ. 3 

 

ɺʽʜʩʦʪʦʢ ʙʘʛʘʪʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ, ʷʢʽ ʚʠʷʚʣʷʶʪʴʩʷ ʩʢʦʨʦʯʝʥʠʤʠ 

ʧô̫ ʪʽʨʢʦʚʠʤʠ ʢʦʜʘʤʠ ɹʏʍ, ʧʦʭʽʜʥʠʤʠ ʚʽʜ ʧʦʚʥʦʛʦ (24, 16)-ʢʦʜʫ ɹʏʍ  

 

ʂʦʜ  

ɹʏʍ 

ʇʦʪʫʞʥʽʩʪʴ 

ʩʠʤʚʦʣʽʢʠ 

ʂʨʘʪʥʽʩʪʴ ʧʦʤʠʣʢʠ 

3 4 5 6 7 

(14,6)- 

(13,5)- 

(12,4)- 

(11,3)- 

(10,2)- 

15625 

3125 

625 

125 

25 

91,7% 

92,9% 

93,8% 

95,0% 

96,0% 

88,6% 

90,0% 

91,3% 

92,5% 

93,6% 

88,5% 

89,9% 

91,3% 

92,6% 

93,6% 

88,5% 

90,0% 

91,4% 

92,7% 

93,9% 

88,6% 

90,1% 

 91,5% 

92,8% 

94,0% 
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ʊʘʙʣʠʮʷ ɽ. 4 

 

ɺʽʜʩʦʪʦʢ ʙʘʛʘʪʦʢʨʘʪʥʠʭ ʧʦʤʠʣʦʢ, ʷʢʽ ʚʠʷʚʣʷʶʪʴʩʷ ʩʢʦʨʦʯʝʥʠʤʠ ʩʽʤʢʦʚʠʤʠ 

ʢʦʜʘʤʠ ɹʏʍ, ʧʦʭʽʜʥʠʤʠ ʚʽʜ ʧʦʚʥʦʛʦ (48, 40)-ʢʦʜʫ ɹʏʍ  

 

ʂʦʜ  

ɹʏʍ 

ʇʦʪʫʞʥʽʩʪʴ 

ʩʠʤʚʦʣʽʢʠ 

ʂʨʘʪʥʽʩʪʴ ʧʦʤʠʣʢʠ 

3 4 5 6 

(13,5)- 

(12,4)- 

(11,3)- 

(10,2)- 

16807 

2401 

343 

49 

97,9% 

98,3% 

98,7% 

99,0% 

97,9% 

97,6% 

98,1% 

98,5% 

97,9% 

97,6% 

98,0% 

98,3% 

97,9% 

97,5% 

97,9% 

98,3% 
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ɼʦʜʘʪʦʢ  ɭ 

 

ʄʦʞʣʠʚʽ ʚʝʢʪʦʨʠ ʐʂ-ʟʥʘʢʽʚ ʯʦʪʠʨʠʢʦʣʽʨʥʦʛʦ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʐʂ, 

ʫʪʚʦʨʝʥʽ ʥʘ ʦʩʥʦʚʽ ʯʝʪʚʽʨʢʦʚʦʛʦ (9, 3)-ʢʦʜʫ ɹʏʍ 

 

0 0 0   0 0 0 0 0 0 0 0 0   0 0 0     

(0)          0 0 0 ʍ ʍ 

          0 0 0   

  

0 0 1   0 0 1 2 2 1 1 3 1   0 0 1     

(1)              2 2 1   ʍ  

                1 3 1     

 

0 0 2   0 0 2 3 3 2 2 1 2   0 0 2     

(2)              3 3 2   ʍ  

                2 1 2     

 

0 0 3   0 0 3 1 1 3 3 2 3   0 0 3     

(3)              1 1 3   ʍ  

                3 2 3     

 

0 1 0   0 1 2 2 1 1 3 1 0   0 1 2     

(4)              2 1 1   ʍ  

                3 1 0     

 

0 1 1   0 1 3 0 3 0 2 2 1   0 1 3     

(5)              0 3 0     

                2 2 1     

 

0 1 2   0 1 0 1 2 3 1 0 2   0 1 0     

(6)              1 2 3     

                1 0 2     

 

0 1 3   0 1 1 3 0 2 0 3 3   0 1 1     

(7)              3 0 2     

                0 3 3     

 

0 2 0   0 2 3 3 2 2 1 2 0   0 2 3     

(8)              3 2 2   ʍ  

                1 2 0     
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0 2 1   0 2 2 1 0 3 0 1 1   0 2 2     

(9)              1 0 3     

                0 1 1     

 

0 2 2   0 2 1 0 1 0 3 3 2   0 2 1     

(10)              0 1 0     

                3 3 2     

 

0 2 3   0 2 0 2 3 1 2 0 3   0 2 0     

(11)              2 3 1     

                2 0 3     

 

0 3 0   0 3 1 1 3 3 2 3 0   0 3 1     

(12)              1 3 3   ʍ  

                2 3 0     

 

0 3 1   0 3 0 3 1 2 3 0 1   0 3 0     

(13)              3 1 2     

                3 0 1     

 

0 3 2   0 3 3 2 0 1 0 2 2   0 3 3     

(14)              2 0 1     

                0 2 2     

 

0 3 3   0 3 2 0 2 0 1 1 3   0 3 2     

(15)              0 2 0     

                1 1 3     

 

1 0 0   1 2 2 1 1 3 1 0 0   1 2 2     

(16)              1 1 3   ʍ  

                1 0 0     

 

1 0 1   1 2 3 3 3 2 0 3 1   1 2 3     

(17)              3 3 2     

                0 3 1     

 

1 0 2   1 2 0 2 2 1 3 1 2   1 2 0     

(18)              2 2 1     

                3 1 2     

 

1 0 3   1 2 1 0 0 0 2 2 3   1 2 1     

(19)              0 0 0   ʍ  

                2 2 3     
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1 1 0   1 3 0 3 0 2 2 1 0   1 3 0     

(20)              3 0 2     

                2 1 0     

 

1 1 1   1 3 1 1 2 3 3 2 1   1 3 1     

(21)              1 2 3     

                3 2 1     

 

1 1 2   1 3 2 0 3 0 0 0 2   1 3 2     

(22)              0 3 0     

                0 0 2     

 

1 1 3   1 3 3 2 1 1 1 3 3   1 3 3     

(23)              2 1 1     

                1 3 3     

 

1 2 0   1 0 1 2 3 1 0 2 0   1 0 1     

(24)              2 3 1     

                0 2 0     

 

1 2 1   1 0 0 0 1 0 1 1 1   1 0 0     

(25)              0 1 0   ʍ  

                1 1 1     

 

1 2 2   1 0 3 1 0 3 2 3 2   1 0 3     

(26)              1 0 3     

                2 3 2     

 

1 2 3   1 0 2 3 2 2 3 0 3   1 0 2     

(27)              3 2 2     

                3 0 3     

 

1 3 0   1 1 3 0 2 0 3 3 0   1 1 3     

(28)              0 2 0     

                3 3 0     
 

1 3 1   1 1 2 2 0 1 2 0 1   1 1 2     

(29)              2 0 1     

                2 0 1     
 
1 3 2   1 1 1 3 1 2 1 2 2   1 1 1     

(30)              3 1 2   ʍ  

                1 2 2     
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1 3 3   1 1 0 1 3 3 0 1 3   1 1 0     

(31)              1 3 3     

                0 1 3     

 

2 0 0   2 3 3 2 2 1 2 0 0   2 3 3     

(32)              2 2 1   ʍ  

                2 0 0     

 

2 0 1   2 3 2 0 0 0 3 3 1   2 3 2     

(33)              0 0 0   ʍ  

                3 3 1     

 

2 0 2   2 3 1 1 1 3 0 1 2   2 3 1     

(34)              1 1 3     

                0 1 2     

 

2 0 3   2 3 0 3 3 2 1 2 3   2 3 0     

(35)              3 3 2     

                1 2 3     

 

2 1 0   2 2 1 0 3 0 1 1 0   2 2 1     

(36)              0 3 0     

                1 1 0     

 

2 1 1   2 2 0 2 1 1 0 2 1   2 2 0     

(37)              2 1 1     

                0 2 1     

 

2 1 2   2 2 3 3 0 2 3 0 2   2 2 3     

(38)              3 0 2     

                3 0 2     

 

2 1 3   2 2 2 1 2 3 2 3 3   2 2 2     

(39)              1 2 3   ʍ  

                2 3 3     

 

2 2 0   2 1 0 1 0 3 3 2 0   2 1 0     

(40)              1 0 3     

                3 2 0     

 

2 2 1   2 1 1 3 2 2 2 1 1   2 1 1     

(41)              3 2 2     

                2 1 1     
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2 2 2   2 1 2 2 3 1 1 3 2   2 1 2     

(42)              2 3 1     

                1 3 2     

 

2 2 3   2 1 3 0 1 0 0 0 3   2 1 3     

(43)              0 1 0     

                0 0 3     

 

2 3 0   2 0 2 3 1 2 0 3 0   2 0 2     

(44)              3 1 2     

                0 3 0     

 

2 3 1   2 0 3 1 3 3 1 0 1   2 0 3     

(45)              1 3 3     

                1 0 1     

 

2 3 2   2 0 0 0 2 0 2 2 2   2 0 0     

(46)              0 2 0   ʍ  

                2 2 2     

 

2 3 3   2 0 1 2 0 1 3 1 3   2 0 1     

(47)              2 0 1     

                3 1 3     

 

3 0 0   3 1 1 3 3 2 3 0 0   3 1 1     

(48)              3 3 2   ʍ  

                3 0 0     

 

3 0 1   3 1 0 1 1 3 2 3 1   3 1 0     

(49)              1 1 3     

                2 3 1     

 

3 0 2   3 1 3 0 0 0 1 1 2   3 1 3     

(50)              0 0 0   ʍ  

                1 1 2     

 

3 0 3   3 1 2 2 2 1 0 2 3   3 1 2     

(51)              2 2 1     

                0 2 3     

 

3 1 0   3 0 3 1 2 3 0 1 0   3 0 3     

(52)              1 2 3     

                0 1 0     
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3 1 1   3 0 2 3 0 2 1 2 1   3 0 2     

(53)              3 0 2     

                1 2 1     

 

3 1 2   3 0 1 2 1 1 2 0 2   3 0 1     

(54)              2 1 1     

                2 0 2     

 

3 1 3   3 0 0 0 3 0 3 3 3   3 0 0     

(55)              0 3 0   ʍ  

                3 3 3     

 

3 2 0   3 3 2 0 1 0 2 2 0   3 3 2     

(56)              0 1 0     

                2 2 0     

 

3 2 1   3 3 3 2 3 1 3 1 1   3 3 3     

(57)              2 3 1   ʍ  

                3 1 1     

 

3 2 2   3 3 0 3 2 2 0 3 2   3 3 0     

(58)              3 2 2     

                0 3 2     

 

3 2 3   3 3 1 1 0 3 1 0 3   3 3 1     

(59)              1 0 3     

                1 0 3     

 

3 3 0   3 2 0 2 0 1 1 3 0   3 2 0     

(60)              2 0 1     

                1 3 0     

 

3 3 1   3 2 1 0 2 0 0 0 1   3 2 1     

(61)              0 2 0     

                0 0 1     

 

3 3 2   3 2 2 1 3 3 3 2 2   3 2 2     

(62)              1 3 3     

                3 2 2     

 

3 3 3   3 2 3 3 1 2 2 1 3   3 2 3     

(63)              3 1 2     

                2 1 3     
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ɼʦʜʘʪʦʢ  ɾ 

 

ʉʠʤʚʦʣʽʢʘ ʯʦʪʠʨʠʢʦʣʽʨʥʦʛʦ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʐʂ   ʥʘ ʦʩʥʦʚʽ 

ʯʝʪʚʽʨʢʦʚʦʛʦ (9, 3)-ʢʦʜʫ ɹʏʍ 

ɺʝʢʪʦʨ ʐʂ-ʟʥʘʢʘ                                     ʐʂ-ʟʥʘʢ                                 ʇʦʨʷʜʢʦʚʠʡ 

                         ʥʦʤʝʨ 

0 1 3 0 3 0 2 2 1  

 

 

 

0 1 3         

         0 3 0        0 

         2 2 1         

                      

0 1 0 1 2 3 1 0 2   0 1 0         

           1 2 3        1 

           1 0 2         

                      

0 1 1 3 0 2 0 3 3   0 1 1         

           3 0 2        2 

           0 3 3         

                      

0 2 2 1 0 3 0 1 1   0 2 2         

           1 0 3        3 

           0 1 1         

                      

0 2 1 0 1 0 3 3 2   0 2 1         

           0 1 0        4 

           3 3 2         

                      

0 2 0 2 3 1 2 0 3   0 2 0         

           2 3 1        5 

           2 0 3         

                      

0 3 0 3 1 2 3 0 1   0 3 0         

           3 1 2        6 

           3 0 1         

                      

0 3 3 2 0 1 0 2 2   0 3 3         

           2 0 1        7 

           0 2 2         

                      

0 3 2 0 2 0 1 1 3   0 3 2         

           0 2 0        8 

           1 1 3         
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ɺʝʢʪʦʨ ʐʂ-ʟʥʘʢʘ                                     ʐʂ-ʟʥʘʢ                              ʇʦʨʷʜʢʦʚʠʡ  

                                                                                                           ʥʦʤʝʨ 

1 2 3 3 3 2 0 3 1   1 2 3         

           3 3 2        9 

           0 3 1         

                      

1 2 0 2 2 1 3 1 2   1 2 0         

           2 2 1        10 

           3 1 2         

                      

1 3 0 3 0 2 2 1 0   1 3 0         

           3 0 2        11 

           2 1 0         

                      

1 3 1 1 2 3 3 2 1   1 3 1         

           1 2 3        12 

           3 2 1         

                      

1 3 2 0 3 0 0 0 2   1 3 2         

           0 3 0        13 

           0 0 2         

                      

1 3 3 2 1 1 1 3 3   1 3 3         

           2 1 1        14 

           1 3 3         

                      

1 0 1 2 3 1 0 2 0   1 0 1         

           2 3 1        15 

           0 2 0         

                      

1 0 3 1 0 3 2 3 2   1 0 3         

           1 0 3        16 

           2 3 2         

                      

1 0 2 3 2 2 3 0 3   1 0 2         

           3 2 2        17 

           3 0 3         

                      

1 1 3 0 2 0 3 3 0   1 1 3         

           0 2 0        18 

           3 3 0         
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         ɺʝʢʪʦʨ ʐʂ-ʟʥʘʢʘ                                 ʐʂ-ʟʥʘʢ                     ʇʦʨʷʜʢʦʚʠʡ 
                                                                                                                     ʥʦʤʝʨ 

1 1 2 2 0 1 2 0 1   1 1 2         

           2 0 1        19 

           2 0 1         

                      

1 1 0 1 3 3 0 1 3   1 1 0         

           1 3 3        20 

           0 1 3         

                      

2 3 1 1 1 3 0 1 2   2 3 1         

           1 1 3        21 

           0 1 2         

                      

2 3 0 3 3 2 1 2 3   2 3 0         

           3 3 2        22 

           1 2 3         

                      

2 2 1 0 3 0 1 1 0   2 2 1         

           0 3 0        23 

           1 1 0         

                      

2 2 0 2 1 1 0 2 1   2 2 0         

           2 1 1        24 

           0 2 1         

                      

2 2 3 3 0 2 3 0 2   2 2 3         

           3 0 2        25 

           3 0 2         

                      

2 1 0 1 0 3 3 2 0   2 1 0         

           1 0 3        26 

           3 2 0         

                      

2 1 1 3 2 2 2 1 1   2 1 1         

           3 2 2        27 

           2 1 1         

                      

2 1 2 2 3 1 1 3 2   2 1 2         

           2 3 1        28 

           1 3 2         
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ɺʝʢʪʦʨ ʐʂ-ʟʥʘʢʘ                                 ʐʂ-ʟʥʘʢ                            ʇʦʨʷʜʢʦʚʠʡ 

                                                                                                                  ʥʦʤʝʨ 

2 1 3 0 1 0 0 0 3   2 1 3         

           0 1 0        29 

           0 0 3         

                      

2 0 2 3 1 2 0 3 0   2 0 2         

           3 1 2        30 

           0 3 0         

                      

2 0 3 1 3 3 1 0 1   2 0 3         

           1 3 3        31 

           1 0 1         

                      

2 0 1 2 0 1 3 1 3   2 0 1         

           2 0 1        32 

           3 1 3         

                      

3 1 0 1 1 3 2 3 1   3 1 0         

           1 1 3        33 

           2 3 1         

                      

3 1 2 2 2 1 0 2 3   3 1 2         

           2 2 1        34 

           0 2 3         

                      

3 0 3 1 2 3 0 1 0   3 0 3         

           1 2 3        35 

           0 1 0         

                      

3 0 2 3 0 2 1 2 1   3 0 2         

           3 0 2        36 

           1 2 1         

                      

3 0 1 2 1 1 2 0 2   3 0 1         

           2 1 1        37 

           2 0 2         

                      

3 3 2 0 1 0 2 2 0   3 3 2         

           0 1 0        38 

           2 2 0         
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ɺʝʢʪʦʨ ʐʂ-ʟʥʘʢʘ                                 ʐʂ-ʟʥʘʢ                            ʇʦʨʷʜʢʦʚʠʡ 

                                                                                                                ʥʦʤʝʨ 

3 3 0 3 2 2 0 3 2   3 3 0         

           3 2 2        39 

           0 3 2         

                      

3 3 1 1 0 3 1 0 3   3 3 1         

           1 0 3        40 

           1 0 3         

                      

                      

3 2 0 2 0 1 1 3 0   3 2 0         

           2 0 1        41 

           1 3 0         

                      

3 2 1 0 2 0 0 0 1   3 2 1         

           0 2 0        42 

           0 0 1         

                      

3 2 2 1 3 3 3 2 2   3 2 2         

           1 3 3        43 

           3 2 2         

                      

3 2 3 3 1 2 2 1 3   3 2 3         

           3 1 2        44 

           2 1 3         
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ɼʦʜʘʪʦʢ  ʂ 

 ʉʠʤʚʦʣʽʢʘ ʧô̫ ʪʠʢʦʣʽʨʥʦʛʦ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʐʂ ʥʘ ʦʩʥʦʚʽ 

ʧô̫ ʪʽʨʢʦʚʦʛʦ (5, 3)-ʢʦʜʫ ʍʝʤʽʥʛʘ (ʢʦʣʴʦʨʠ ʝʣʝʤʝʥʪʽʚ ʫ ʐʂ-ʟʥʘʢʘʭ 

ʧʦʟʥʘʯʝʥʦ ʮʠʬʨʘʤʠ: 0 ï ʙʽʣʠʡ, 1 ï ʯʝʨʚʦʥʠʡ,  2 ï ʟʝʣʝʥʠʡ, 3 ï ʩʠʥʽʡ, 4 - 

ʯʦʨʥʠʡ) 

ɺʝʢʪʦʨ                  ʐʂ-ʟʥʘʢ        ʅʦʤʝʨ        ɺʝʢʪʦʨ                   ʐʂ-ʟʥʘʢ  ʅʦʤʝʨ 
ʐʂ-ʟʥʘʢʘ                                                        ʐʂ-ʟʥʘʢʘ  
                          

0 0 1 1 3   0 0 1   0     0 4 4 3 0   0 4 4   11 

       1 3                3 0     

                              

0 0 2 2 1   0 0 2   1     1 0 1 2 4   1 0 1   12 

       2 1                2 4     

                              

0 0 3 3 4   0 0 3   2     1 0 2 3 2   1 0 2   13 

       3 4                3 2     

                              

0 0 4 4 2   0 0 4   3     1 0 4 0 3   1 0 4   14 

       4 2                0 3     

                              

0 1 0 1 2   0 1 0   4     1 1 0 2 3   1 1 0   15 

       1 2                2 3     

                              

0 1 1 2 0   0 1 1   5     1 1 3 0 2   1 1 3   16 

       2 0                0 2     

                              

0 2 0 2 4   0 2 0   6     1 2 0 3 0   1 2 0   17 

       2 4                3 0     

                              

0 2 2 4 0   0 2 2   7     1 2 1 4 3   1 2 1   18 

       4 0                4 3     

                              

0 3 0 3 1   0 3 0   8     1 2 2 0 1   1 2 2   19 

       3 1                0 1     

                              

0 3 3 1 0   0 3 3   9     1 3 0 4 2   1 3 0   20 

       1 0                4 2     

                              

0 4 0 4 3   0 4 0   10     1 3 3 2 1   1 3 3   21 

       4 3                2 1     
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ɺʝʢʪʦʨ                  ʐʂ-ʟʥʘʢ        ʅʦʤʝʨ         ɺʝʢʪʦʨ                   ʐʂ-ʟʥʘʢ  ʅʦʤʝʨ 

ʐʂ-ʟʥʘʢʘ                                                         ʐʂ-ʟʥʘʢʘ        

                    

1 3 4 3 4   1 3 4   22     2 4 0 1 0   2 4 0   35 

       3 4                1 0     

                              

1 4 2 2 0   1 4 2   23     2 4 2 3 1   2 4 2   36 

       2 0                3 1     

                              

1 4 4 4 1   1 4 4   24     2 4 4 0 2   2 4 4   37 

       4 1                0 2     

                              

2 0 2 4 3   2 0 2   25     3 0 1 4 1   3 0 1   38 

       4 3                4 1     

                              

2 0 3 0 1   2 0 3   26     3 0 2 0 4   3 0 2   39 

       0 1                0 4     

                              

2 0 4 1 4   2 0 4   27     3 0 3 1 2   3 0 3   40 

       1 4                1 2     

                              

2 1 0 3 4   2 1 0   28     3 1 0 4 0   3 1 0   41 

       3 4                4 0     

                              

2 1 1 4 2   2 1 1   29     3 1 1 0 3   3 1 1   42 

       4 2                0 3     

                              

2 1 3 1 3   2 1 3   30     3 1 3 2 4   3 1 3   43 

       1 3                2 4     

                              

2 2 0 4 1   2 2 0   31     3 2 1 1 0   3 2 1   44 

       4 1                1 0     

                              

2 2 1 0 4   2 2 1   32     3 2 2 2 3   3 2 2   45 

       0 4                2 3     

 

2 3 3 3 2   2 3 3   33     3 3 0 1 4   3 3 0   46 

       3 2                1 4     

                              

2 3 4 4 0   2 3 4   34     3 3 4 0 1   3 3 4   47 

       4 0                0 1     
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ɺʝʢʪʦʨ                  ʐʂ-ʟʥʘʢ        ʅʦʤʝʨ        ɺʝʢʪʦʨ                   ʐʂ-ʟʥʘʢ  ʅʦʤʝʨ 

ʐʂ-ʟʥʘʢʘ                                                        ʐʂ-ʟʥʘʢʘ  

                          

3 4 0 2 1   3 4 0   48     4 2 0 1 3   4 2 0   56 

       2 1                1 3     

                              

3 4 2 4 2   3 4 2   49     4 2 1 2 1   4 2 1   57 

       4 2                2 1     

                              

3 4 4 1 3   3 4 4   50     4 2 2 3 4   4 2 2   58 

       1 3                3 4     

                              

4 0 1 0 2   4 0 1   51     4 3 0 2 0   4 3 0   59 

       0 2                2 0     

                              

4 0 3 2 3   4 0 3   52     4 3 3 0 4   4 3 3   60 

       2 3                0 4     

                              

4 0 4 3 1   4 0 4   53     4 3 4 1 2   4 3 4   61 

       3 1                1 2     

                              

4 1 1 1 4   4 1 1   54     4 4 0 3 2   4 4 0   62 

       1 4                3 2     

                              

4 1 3 3 0   4 1 3   55     4 4 2 0 3   4 4 2   63 

       3 0                0 3     

          

 

                    

                              
 

 

 

 

 

 

 

 



210 
 

                                                                                                          ɼʦʜʘʪʦʢ ʃ 

 

ɸʣʬʘʚʽʪ ʪʘ ʩʠʤʚʦʣʽʢʘ ʯʦʪʠʨʠʢʦʣʽʨʥʦʛʦ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫ  ʥʘ ʦʩʥʦʚʽ 

ʯʝʪʚʽʨʢʦʚʦʛʦ (9, 3)-ʢʦʜʫ ɹʏʍ (ʣʘʪʠʥʩʴʢʘ ʘʙʝʪʢʘ) 

 

 
ʅʦʤʝʨ 

ʩʠʤʚʦʣʫ 

ʅʘʙʽʨ    

ɸ 

ʅʘʙʽʨ  

ɺ 

ʅʘʙʽʨ  

ʉ 

ɺʝʢʪʦʨ ʐʂ-ʟʥʘʢʘ 

 

0 A a ó 0 1 3 0 3 0 2 2 1 

1 B b , 0 1 0 1 2 3 1 0 2 

2 C c ; 0 1 1 3 0 2 0 3 3 

3 D d ( 0 2 2 1 0 3 0 1 1 

4 E e ) 0 2 1 0 1 0 3 3 2 

5 F f - 0 2 0 2 3 1 2 0 3 

6 G g / 0 3 0 3 1 2 3 0 1 

7 H h : 0 3 3 2 0 1 0 2 2 

8 I I @ 0 3 2 0 2 0 1 1 3 

9 J J # 1 2 3 3 3 2 0 3 1 

10 K k % 1 2 0 2 2 1 3 1 2 

11 L l ! 1 3 0 3 0 2 2 1 0 

12 M m ñ 1 3 1 1 2 3 3 2 1 

13 N n $ 1 3 2 0 3 0 0 0 2 

14 O o & 1 3 3 2 1 1 1 3 3 

15 P p *  1 0 1 2 3 1 0 2 0 

16 Q q + 1 0 3 1 0 3 2 3 2 

17 R r = 1 0 2 3 2 2 3 0 3 

18 S s < 1 1 3 0 2 0 3 3 0 

19 T t > 1 1 2 2 0 1 2 0 1 

20 U u ? 1 1 0 1 3 3 0 1 3 

21 V v [ 2 3 1 1 1 3 0 1 2 

22 W w ] 2 3 0 3 3 2 1 2 3 

23 X x ^ 2 2 1 0 3 0 1 1 0 

24 Y y _ 2 2 0 2 1 1 0 2 1 

25 Z z {  2 2 3 3 0 2 3 0 2 

26 0 0 \ 2 1 0 1 0 3 3 2 0 

27 1 1 }  2 1 1 3 2 2 2 1 1 

28 2 2 HT 2 1 2 2 3 1 1 3 2 

29 3 3 VT 2 1 3 0 1 0 0 0 3 

30 4 4 BEL 2 0 2 3 1 2 0 3 0 

31 5 5 LF 2 0 3 1 3 3 1 0 1 

32 6 6 ACK 2 0 1 2 0 1 3 1 3 

33 7 7 CR 3 1 0 1 1 3 2 3 1 

34 8 8 EOT 3 1 2 2 2 1 0 2 3 

35 9 9 ENQ 3 0 3 1 2 3 0 1 0 

36 space space space 3 0 2 3 0 2 1 2 1 

37 . . . 3 0 1 2 1 1 2 0 2 

38 pad pad pad 3 3 2 0 1 0 2 2 0 

39 setB setA setA 3 3 0 3 2 2 0 3 2 

40 setC setC setB 3 3 1 1 0 3 1 0 3 
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ɼʦʜʘʪʦʢ  ʄ 

ɸʣʛʦʨʠʪʤ ɹʝʨʣʝʢʝʤʧʘ-ʄʝʩʩʽ ʚʠʟʥʘʯʝʥʥʷ ʤʥʦʛʦʯʣʝʥʘ ʣʦʢʘʪʦʨʽʚ 

ʧʦʤʠʣʦʢ ʪʘ ʡʦʛʦ ʧʨʦʛʨʘʤʥʘ ʨʝʘʣʽʟʘʮʽʷ 

 

 

 

 

 

 

 

 

 

 

 
  

 

 
                            ʥʽ     ʥ ̔               
 

 

 

 

 

 

 

 

 

 

 

 

                                                           
       ʥ ̔

 

 

 

 

                                                        

 

 

                                                            

 

 
ʈʠʩ. ʄ. 1. ɹʣʦʢ-ʩʭʝʤʘ ʘʣʛʦʨʠʪʤʫ ʚʠʟʥʘʯʝʥʥʷ ʤʥʦʛʦʯʣʝʥʘ ʣʦʢʘʪʦʨʽʚ  ʧʦʤʠʣʦʢ ɖ(x) 

ʇʨʠʤʽʪʢʘ. h, F, ȹh ï  ʜʦʧʦʤʽʞʥʽ ʟʤʽʥʥʽ;        U(x), T(x) ï ʜʦʧʦʤʽʞʥʽ ʤʥʦʛʦʯʣʝʥʠ 

ʋ ʩʣʦʚʽ ʧʦʥʘʜ t 

ʧʦʤʠʣʦʢ 

ɖ(x)=1, h=0 

F=0, U(x)=1 

 

ʇʦʯʘʪʦ ͟

h:=h+1 

ɝ –Ὀ  

 

U(x)= ῳ  ɖ(x) 

ɖ(x):=T(x) 

F:=h-F 
 U(x):= xU(x) 

ɖ(x):=T(x) 

T(x)=ɖ(x)-ῳὼὟὼ 

ɝ π 

2FҖh-1 

degɖ(x)=F  

h=2t 

ɖ(x) 

ʚʠʟʥʘʯʝʥʦ 

 

ʂʽʥʝʮʴ 

ʪʘʢ 

   ʪʘʢ 

ʪʘʢ 

ʥ ̔

ʥ ̔

ʪʘʢ 
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ʊʘʙʣʠʮʷ ʄ. 1 

 

ʇʨʠʢʣʘʜ ʚʠʟʥʘʯʝʥʥʷ ʤʥʦʛʦʯʣʝʥʘ ʣʦʢʘʪʦʨʽʚ ʧʦʤʠʣʦʢ ɖ(x) 

(ʧʨʠ D1=34, D2=15, D3=15, D4=16) 

 

h ȹh=В –Ὀ  T(x)= 

ɖ(x) - ȹhxU(x) 

U(x) ɖ(x)=T(x) F 

0 ᵹ ᵹ 1 1(ɖ0) 0 

1 ῳ –Ὀ  

ρϽστ στ 
T(x)= 

=1-34xĀ1=1+7x 

U(x)=  

=ȹ1
-1Ͻ–ὼ= 

=34-1Ā 1=35 

ɖ(x)=1+7x 

– ρȟ 
– χ 

1 

2 ȹ2=1ĀD2+7ĀD1= 

=1Ā15+7Ā34=7 

T(x)= 1+7x-     -

7ĀxĀ35=1+8x 

 

U(x)=x U(x)= 

=35x 

 

ɖ(x)=1+8x 

 

1 

3 ȹ3=1Ā D3+8Ā D2=  

= 1Ā 15+8 Ā15= 

=12 

T(x)= 1+8x- 

-12ĀxĀ35x=       

=1+8x+31x2 

 

U(x)= 

=ɝ3-1Ͻ–ὼ=  
= 12-1(1+8x)=  

=24+28x 

ɖ(x)= 

=1+8x+31x2 

 

2 

4 ȹ4=1ĀD4+8ĀD3+ 

+31ĀD2=1Ā16+8Ā15+ 

+31Ā15=27 

T(x)= 

=1+8x+31x2-         

-27x(24+28x)= 

=1+16x+13x2 

 

U(x)=x U(x)= 

=24x+28x2 

ɖ(x)= 

=1+16x+13x2 

 

2 

 

  ʇʨʦʛʨʘʤʥʘ ʨʝʘʣʽʟʘʮʽʷ ʘʣʛʦʨʠʪʤʫ ɹʝʨʣʝʢʝʤʧʘ-ʄʝʩʩʽ ʚʠʟʥʘʯʝʥʥʷ 

ʤʥʦʛʦʯʣʝʥʘ ʣʦʢʘʪʦʨʽʚ ʧʦʤʠʣʦʢ 

 

Optional<FieldMatrix<GFPElement>>  
calculateErrorLocatorsPolynomial(FieldMatrix<GFPElement> errorSyndrome, int xi) {  
   var SIG = poly(1);  
   int h = 0;  
   int F = 0;  
   FieldMatrix<GFPElement> T;  
   FieldMatrix<GFPElement> L = poly(1);  
   do {  
       h++;  
       GFPElement dh = generatorField.getZero();  
       for (int j = 0; j <= F; j++) {  
           GFPElement sigi = SIG.getColumnDimension() <= j  

? generatorField.getZero()  
: SIG.getEntry(0, j);  

           dh = dh.add(sigi.multiply(errorSyndrome.getEntry(0, h -  j -  1)));  
       }  
       if (dh.isZero()) {  
           L = multiplyPolynomials(poly(0, 1), L);  



213 
 

       } else {  
           var dhx = poly(0, dh.digitalRepresentation());  
           var product = multiplyPolynomials(dhx, L);  
           T = subtractPolynomials(SIG, product);  
 
           if (2 * F <= h -  1) {  
               L = multiplyPolynomials(  

poly(dh.reciprocal().digitalRepresentation()),  
SIG);  

               SIG = T;  
               F = h -  F;  
           } else {  
               SIG = T;  
               L = multiplyPolynomials(poly(0, 1), L);  
           }  
       }  
       if (h == 2 * xi) {  
           if (degree(SIG) == F) {  
               return Optional.of(SIG);  
           } else {  
               return Optional.empty();  
           }  
       }  
   } while (true);  
}  
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ɼʦʜʘʪʦʢ ʅ 

 

ʇʨʦʛʨʘʤʥʠʡ ʢʦʜ ʤʦʜʫʣʷ ʢʦʜʫʚʘʥʥʷ-ʜʝʢʦʜʫʚʘʥʥʷ ʥʘ ʤʦʚʽ Java 

 

public interface BarcodeCodec extends BarcodeEncoder, BarcodeDecoder { 

}  

public interface BarcodeEncoder { 

    Code encode(String message); 

}  

public interface BarcodeDecoder { 

    String decode(Code code); 

}  

public class BarcodeEncoderImpl implements BarcodeEncoder { 

    private final BarcodeDictionary barcodeDictionary; 

    private final CodingStrategy codingStrategy; 

    public BarcodeEncoderImpl(BarcodeDictionary barcodeDictionary, 

                              CodingStrategy codingStrategy) { 

        this.barcodeDictionary = barcodeDictionary; 

        this.codingStrategy = codingStrategy; 

    }  

    @Override 

    public Code encode(String message) { 

        return Stream.of(message) 

                .map(this::extractBarcode) 

                .map(codingStrategy::apply) 

                .flatMap(BarcodeEncoderImpl::toCode) 

                .reduce(BarcodeEncoderImpl::merge) 

                .orElseThrow(); 
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    }  

    private Barcode extractBarcode(String message) { 

        return new BarcodeRawExtractor(barcodeDictionary).extract(message); 

    }  

    private static Stream<Code> toCode(Barcode barcode) { 

        return barcode.signs().stream() 

                .map(BarcodeSign::codeRepresentation); 

    }  

    private static Code merge(Code first, Code second) { 

        return ImmutableCode.builder() 

                .addAllData(first.data()) 

                .addAllData(second.data()) 

                .build(); 

    }  

}  

public interface CodingStrategy {  

    Barcode apply(Barcode barcode); 

}  

public class RSCodingStrategy implements CodingStrategy { 

    private final ReedSolomonCode reedSolomonCode; 

    public RSCodingStrategy(ReedSolomonCode reedSolomonCode) { 

        this.reedSolomonCode = reedSolomonCode; 

    }  

    @Override 

    public Barcode apply(Barcode code) { 

        return Optional.of(code) 

                .map(barcode -> new CharsetSwitchAppender().transform(barcode)) 

                .map(barcode -> new 

PaddingAppender(paddingStrategy()).transform(barcode)) 
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                .map(barcode -> new 

ReedSolomonErrorCorrectingCodeGenerator(reedSolomonCode).transform(barco

de)) 

                .orElseThrow(); 

    }  

    private PaddingStrategy paddingStrategy() { 

        return length -> new 

NearestSquarePaddingStrategy().getPaddingCount(length + 

reedSolomonCode.getControlDigitsCount()); 

    }  

}  

public class ReedSolomonCode { 

    private final FieldMatrix<GFPElement> generatorPolynomial; 

    private final GFP generatorField; 

    private final GFPElement generatorFieldPrimitiveElement; 

    private final int controlDigitsCount; 

    public ReedSolomonCode(FieldMatrix<GFPElement> generatorPolynomial) { 

        Preconditions.checkArgument(generatorPolynomial.getRowDimension() == 

1); 

        Preconditions.checkArgument(generatorPolynomial.getColumnDimension() 

> 1); 

        this.generatorPolynomial = generatorPolynomial; 

        this.generatorField = (GFP) generatorPolynomial.getField(); 

        this.generatorFieldPrimitiveElement = primitiveElement(generatorField); 

        this.controlDigitsCount = generatorPolynomial.getColumnDimension() - 1; 

    }  

    public FieldMatrix<GFPElement> encode(FieldMatrix<GFPElement> message) 

{  

        return PolyUtil.multiplyPolynomials(message, generatorPolynomial); 

    }  
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    public FieldMatrix<GFPElement> decode(FieldMatrix<GFPElement> encoded) 

{  

        var divisionResult = PolyUtil.dividePolynomialsWithRest(encoded, 

generatorPolynomial); 

        Preconditions.checkArgument(isZero(divisionResult.getSecond())); 

        return divisionResult.getFirst(); 

    }  

    public CorrectionResult correct(FieldMatrix<GFPElement> message, 

List<Integer> erasurePositions) { 

        var erasureLocators = findErasureLocators(erasurePositions); 

        int erasureLocatorsCount = erasureLocators.size(); 

        if (erasureLocatorsCount > controlDigitsCount) { 

            return 

ImmutableCorrectionResult.of(CorrectionStatus.TOO_MUCH_ERASURE, 

message, Optional.empty()); 

        }  

        var erasureLocatorsPolynomial = 

calculateErasureLocatorsPolynomial(erasureLocators); 

        int errorsMaxCount = (controlDigitsCount - erasureLocatorsCount) / 2; 

        var syndrome = calculateSyndrome(message); 

        boolean isZeroSyndrome = syndrome.stream() 

                .allMatch(it -> it.equals(generatorField.getZero())); 

        if (isZeroSyndrome) { 

            return ImmutableCorrectionResult.of(CorrectionStatus.NO_ERROR, 

message, Optional.empty()); 

        }  

        var syndromePolynomial = createSyndromePolynomial(syndrome); 

        var modifiedSyndromePolynomial = 

calculateModifiedSyndromePolynomial(erasureLocatorsPolynomial, 

syndromePolynomial); 
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        var errorSyndrome = calculateErrorSyndrome(modifiedSyndromePolynomial, 

errorsMaxCount); 

        var errorLocatorsPolyOptional = 

calculateErrorLocatorsPolynomial(errorSyndrome, errorsMaxCount); 

        if (errorLocatorsPolyOptional.isEmpty()) { 

            return 

ImmutableCorrectionResult.of(CorrectionStatus.MORE_THAN_XI_ERRORS, 

message, Optional.empty()); 

        }  

        var errorLocatorsPoly = errorLocatorsPolyOptional.get(); 

        var errorLocators = calculateErrorLocators(errorLocatorsPoly); 

        var mutationValuesPoly = calculateMutationValuesPoly(errorLocatorsPoly, 

modifiedSyndromePolynomial); 

        var mutationLocators = mutationLocators(erasureLocators, errorLocators); 

        var mutationValues = calculateMutationValues(mutationValuesPoly, 

mutationLocators); 

        var correctionValues = calculateCorrectionValues(mutationValues, 

mutationLocators); 

        var correction = matrixRowOfValue(generatorField.getZero(), 

message.getColumnDimension()); 

        correctionValues.forEach(it -> correction.setEntry(0, it.getKey(), 

it.getValue())); 

        return 

ImmutableCorrectionResult.of(CorrectionStatus.ERROR_CORRECTED, 

message, Optional.of(correction)); 

    }  

    public GFP getGeneratorField() { 

        return generatorField; 

    }  

    public int getControlDigitsCount() { 

        return controlDigitsCount; 

    }  
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    @VisibleForTesting 

    List<GFPElement> calculateErrorLocators(FieldMatrix<GFPElement> 

errorLocatorsPolynomial) { 

        var equationRoots = 

FiniteFieldEquation.solveEquation(errorLocatorsPolynomial); 

        return equationRoots.stream() 

                .map(GFPElement::reciprocal) 

                .collect(Collectors.toList()); 

    }  

    // Berleckamp-Messi 

    @VisibleForTesting 

    Optional<FieldMatrix<GFPElement>> 

calculateErrorLocatorsPolynomial(FieldMatrix<GFPElement> errorSyndrome, int 

xi) {  

        var SIG = poly(1); 

        int h = 0; 

        int F = 0; 

        FieldMatrix<GFPElement> T; 

        FieldMatrix<GFPElement> L = poly(1); 

        do { 

            h++; 

            GFPElement dh = generatorField.getZero(); 

            for (int j = 0; j <= F; j++) { 

                GFPElement sigi = SIG.getColumnDimension() <= j ? 

generatorField.getZero() : SIG.getEntry(0, j); 

                dh = dh.add(sigi.multiply(errorSyndrome.getEntry(0, h - j - 1))); 

            }  

            if (dh.isZero()) { 

                L = multiplyPolynomials(poly(0, 1), L); 

            } else { 
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                var dhx = poly(0, dh.digitalRepresentation()); 

                var product = multiplyPolynomials(dhx, L); 

                T = subtractPolynomials(SIG, product); 

                if (2 * F <= h - 1) { 

                    L = 

multiplyPolynomials(poly(dh.reciprocal().digitalRepresentation()), SIG); 

                    SIG = T; 

                    F = h - F; 

                } else { 

                    SIG = T; 

                    L = multiplyPolynomials(poly(0, 1), L); 

                }  

            }  

            if (h == 2 * xi) {  

                if (degree(SIG) == F) { 

                    return Optional.of(SIG); 

                } else { 

                    return Optional.empty(); 

                }  

            }  

        } while (true); 

    }  

    private FieldMatrix<GFPElement> poly(long... elems) { 

        return toFieldMatrixRow(elems, generatorField); 

    }  

    @VisibleForTesting 

    FieldMatrix<GFPElement> 

calculateErrorSyndrome(FieldMatrix<GFPElement> modifiedSyndromePoly, 

                                                   int erasureLocatorsCount) {  
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        return 

FieldMatrixUtil.matrixRow(Arrays.copyOfRange(modifiedSyndromePoly.getRow

(0), 

                modifiedSyndromePoly.getColumnDimension() - erasureLocatorsCount 

* 2, 

                modifiedSyndromePoly.getColumnDimension())); 

    }  

    @VisibleForTesting 

    FieldMatrix<GFPElement> calculateModifiedSyndromePolynomial( 

            Optional<FieldMatrix<GFPElement>> erasureLocatorsPolynomial, 

FieldMatrix<GFPElement> syndromePolynomial) { 

        int moduloPower = controlDigitsCount + 1; 

        var poly = erasureLocatorsPolynomial 

                .map(it -> multiplyPolynomials(syndromePolynomial, it)) 

                .orElse(syndromePolynomial); 

        var moduled = polyModulo(poly, moduloPower); 

        moduled.setEntry(0, 0, generatorField.getZero()); 

        return moduled; 

    }  

    private FieldMatrix<GFPElement> polyModulo(FieldMatrix<GFPElement> 

poly, int moduloPower) { 

        int maxNonZeroElementIndex = maxNonZeroElementIndexFrom(poly, 

moduloPower - 1); 

        return FieldMatrixUtil.matrixRow(Arrays.copyOfRange(poly.getRow(0), 

                0, Math.min(moduloPower, Math.max(1, maxNonZeroElementIndex + 

1)))); 

    }  

    private int maxNonZeroElementIndexFrom(FieldMatrix<GFPElement> poly, 

int start) { 

        for (int i = start; i >= 0; i--) {  

            if (!poly.getEntry(0, i).equals(generatorField.getZero())) { 
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                return i; 

            }  

        }  

        return -1; 

    }  

    @VisibleForTesting 

    FieldMatrix<GFPElement> createSyndromePolynomial(List<GFPElement> 

syndrome) { 

        var withLeadingOne = Stream.concat(Stream.of(generatorField.getOne()), 

syndrome.stream()) 

                .collect(Collectors.toList()) 

                .toArray(new GFPElement[]{}); 

        return FieldMatrixUtil.matrixRow(withLeadingOne); 

    }  

    @VisibleForTesting 

    List<GFPElement> calculateSyndrome(FieldMatrix<GFPElement> encoded) { 

        return IntStream.range(1, controlDigitsCount + 1) 

                .boxed() 

                .map(i -> calculateSyndromeElement(i, encoded)) 

                .collect(Collectors.toList()); 

    }  

    @VisibleForTesting 

    GFPElement calculateSyndromeElement(int index, FieldMatrix<GFPElement> 

encoded) { 

        List<GFPElement> products = new ArrayList<>(); 

        var poweredPrimitive = generatorField.pow(generatorFieldPrimitiveElement, 

index); 

        for (int i = 0; i < encoded.getColumnDimension(); i++) { 

            var elem = generatorField.mul(generatorField.pow(poweredPrimitive, i), 

encoded.getEntry(0, i)); 
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            products.add(elem); 

        }  

        return products.stream() 

                .reduce(generatorField::add) 

                .orElseThrow(); 

    }  

    @VisibleForTesting 

    int correctErrorsCount(int erasureLocatorsCount) { 

        return (controlDigitsCount - erasureLocatorsCount) / 2; 

    }  

    @VisibleForTesting 

    Optional<FieldMatrix<GFPElement>> 

calculateErasureLocatorsPolynomial(List<GFPElement> erasureLocators) { 

        return erasureLocators.stream() 

                .map(locator -> FieldMatrixUtil.matrixRow(generatorField.getOne(), 

locator.negate())) 

                .reduce(PolyUtil::multiplyPolynomials); 

    }  

    @VisibleForTesting 

    List<GFPElement> findErasureLocators(List<Integer> erasurePositions) { 

        var erasureLocators = new ArrayList<GFPElement>(); 

        for (int i = 0; i < erasurePositions.size(); i++) { 

            rasureLocators.add(generatorField.pow(generatorFieldPrimitiveElement, 

erasurePositions.get(i))); 

        }  

        return erasureLocators; 

    }  

    @VisibleForTesting 
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    FieldMatrix<GFPElement> 

calculateMutationValuesPoly(FieldMatrix<GFPElement> errorLocatorsPoly, 

FieldMatrix<GFPElement> modifiedSyndromePoly) { 

        var V = modifiedSyndromePoly.copy(); 

        V.setEntry(0, 0, generatorField.getOne()); 

        var sigma = errorLocatorsPoly; 

        var poly = multiplyPolynomials(V, sigma); 

        var power = controlDigitsCount + 1; 

        return polyModulo(poly, power); 

    }  

    @VisibleForTesting 

    List<GFPElement> mutationLocators(List<GFPElement> erasureLocators, 

List<GFPElement> errorLocators) { 

        return Stream.concat(erasureLocators.stream(), errorLocators.stream()) 

                .sorted(Comparator.naturalOrder()) 

                .collect(Collectors.toList()); 

    }  

    @VisibleForTesting 

    List<GFPElement> calculateMutationValues(FieldMatrix<GFPElement> 

mutationValuesPoly, List<GFPElement> mutationLocators) { 

        return mutationLocators.stream() 

                .map(locator -> calculateMutationValue(mutationValuesPoly, 

mutationLocators, locator)) 

                .collect(Collectors.toList()); 

    }  

    private GFPElement calculateMutationValue(FieldMatrix<GFPElement> 

mutationValuesPoly, List<GFPElement> mutationLocators, GFPElement locator) 

{  

        return calculateMutationValuesPolyValueFor(mutationValuesPoly, locator) 

                .divide(calculateMutationDiffs(locator, mutationLocators)); 
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    }  

    private GFPElement 

calculateMutationValuesPolyValueFor(FieldMatrix<GFPElement> 

mutationValuesPoly, GFPElement mutationLocator) { 

        return FiniteFieldEquation.calculatePolyValue(mutationValuesPoly, 

mutationLocator.reciprocal()); 

    }  

    private GFPElement calculateMutationDiffs(GFPElement mutationLocator, 

List<GFPElement> mutationLocators) { 

        var otherMutationLocators = new ArrayList<>(mutationLocators); 

        otherMutationLocators.remove(mutationLocator); 

        return otherMutationLocators.stream() 

                .map(l -> 

generatorField.getOne().subtract(mutationLocator.reciprocal().multiply(l))) 

                .reduce(GFPElement::multiply) 

                .orElseThrow(); 

    }  

    @VisibleForTesting 

    List<Pair<Integer, GFPElement>> 

calculateCorrectionValues(List<GFPElement> mutationValues, 

List<GFPElement> mutationLocators) { 

        var correctionPositions = mutationLocators.stream() 

                .map(GFPUtil::powerOfPrimitive) 

                .collect(Collectors.toList()); 

        var result = new ArrayList<Pair<Integer, GFPElement>>(); 

        for (int i = 0; i < correctionPositions.size(); i++) { 

            result.add(Pair.create(correctionPositions.get(i), mutationValues.get(i))); 

        }  

        return result; 

    }  



226 
 

}  

public interface BarcodeTransformer { 

    Barcode transform(Barcode barcode); 

}  

public class CharsetSwitchAppender implements BarcodeTransformer { 

    public CharsetSwitchAppender() { 

    }  

    @Override 

    public Barcode transform(Barcode barcode) { 

        return appendCharsetSwitches(barcode); 

    }  

    private Barcode appendCharsetSwitches(Barcode barcode) { 

        List<BarcodeSign> signsWithSwitchers = new ArrayList<>(); 

        var currentCharset = barcode.dictionary().defaultCharset(); 

        for (BarcodeSign sign : barcode.signs()) { 

            if (sign.charset() != currentCharset) { 

                var switcher = barcode.dictionary().switcher(currentCharset, 

sign.charset()) 

                        .orElseThrow(() -> new IllegalArgumentException("Unable to find 

switcher")); 

                signsWithSwitchers.add(switcher); 

                currentCharset = sign.charset(); 

            }  

            signsWithSwitchers.add(sign); 

        }  

        return ImmutableBarcode.copyOf(barcode).withSigns(signsWithSwitchers); 

    }  

}  
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public class PaddingAppender implements BarcodeTransformer { 

    private final PaddingStrategy paddingStrategy; 

    public PaddingAppender(PaddingStrategy paddingStrategy) { 

        this.paddingStrategy = paddingStrategy; 

    }  

    @Override 

    public Barcode transform(Barcode barcode) { 

        int paddingCount = paddingStrategy.getPaddingCount(barcode.signs().size()); 

        var lastSymbol = barcode.signs().get(barcode.signs().size() - 1); 

        var paddingSymbol = 

barcode.dictionary().padding(lastSymbol.charset()).orElseThrow(); 

        var paddingSymbols = Stream.generate(() -> 

paddingSymbol).limit(paddingCount).collect(Collectors.toList()); 

        return ImmutableBarcode.copyOf(barcode) 

                .withSigns(Stream.of(barcode.signs(), paddingSymbols) 

                        .flatMap(List::stream) 

                        .collect(Collectors.toList())); 

    }  

}  

public interface PaddingStrategy { 

    PaddingStrategy NO_PADDING = messageLength -> 0; 

    int getPaddingCount(int messageLength); 

}  

public class NearestSquarePaddingStrategy implements PaddingStrategy {  

    @Override 

    public int getPaddingCount(int messageLength) { 

        return nearestSquare(messageLength) - messageLength; 

    }  

    private int nearestSquare(int n) { 
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        int root = 2; 

        while (root * root < n) { 

            root++; 

        }  

        return root * root; 

    }  

}  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



229 
 

ɼʦʜʘʪʦʢ ʇ 

 

 

ɸʢʪʠ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 
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