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ɸʅʆʊɸʎɯʗ 

ɺʦʨʦʙʯʫʢ ʄ. ʉ. ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʠʟʘʡʥʽ: 

ʝʚʦʣʶʮʽʷ, ʪʠʧʦʣʦʛʽʾ, ʪʝʥʜʝʥʮʽʾ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ 

ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 022 çɼʠʟʘʡʥè (ʛʘʣʫʟʴ ʟʥʘʥʴ 02 ï ʂʫʣʴʪʫʨʘ ʽ ʤʠʩʪʝʮʪʚʦ). ï 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ, ʂʠʾʚ, 2025. 

ɼʠʩʝʨʪʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʩʚʷʯʝʥʦ ʚʠʚʯʝʥʥʶ ʘʢʪʫʘʣʴʥʦʾ ʧʨʦʙʣʝʤʠ 

ʨʦʟʚʠʪʢʫ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ ʷʢ 

ʩʢʣʘʜʦʚʦʾ ʯʘʩʪʠʥʠ ʩʫʯʘʩʥʦʛʦ ʜʠʟʘʡʥʫ. ɸʥʘʣʽʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʝʚʦʣʶʮʽʾ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʩʪʘʥʦʚʠʪʴ ʪʝʦʨʝʪʠʯʥʫ ʦʩʥʦʚʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʤʠʩʪʝʮʪʚʦʟʥʘʚʯʦʛʦ ʘʥʘʣʽʟʫ ʚ ʜʘʥʽʡ ʩʬʝʨʽ. 

ʉʴʦʛʦʜʥʽ ʜʦʩʣʽʜʥʠʢʠ ʨʦʟʛʣʷʜʘʶʪʴ ʨʦʟʨʦʙʢʫ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʝ ʣʠʰʝ ʟ ʙʦʢʫ ʾʭ ʙʫʜʦʚʠ, ʘ ʡ ʟ ʭʫʜʦʞʥʴʦ-ʦʙʨʘʟʥʦʛʦ 

ʘʩʧʝʢʪʫ. ʎʝ ʧʝʨʝʜʙʘʯʘʻ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥ ɹʷʢ 

ʤʠʩʪʝʮʴʢʦʛʦ ʟʘʩʦʙʫ ʜʣʷ ʚʠʨʘʞʝʥʥʷ ʭʫʜʦʞʥʴʦʛʦ ʟʘʜʫʤʫ ʘʚʪʦʨʘ. ʂʦʜʦʚʘʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʤʘʻ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʤʘʻ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ, ʧʨʦʪʝ, ʚʧʨʦʜʦʚʞ 

ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʧʦʩʪʫʧʦʚʦʛʦ ʧʝʨʝʭʦʜʫ ʚʽʜ 

ʩʧʦʛʣʷʜʘʥʥʷ ʪʚʦʨʫ ʤʠʩʪʝʮʪʚʘ ʜʦ ʫʯʘʩʪʽ ʛʣʷʜʘʯʘ ʚ ʥʴʦʤʫ, ʱʦ ʧʝʨʝʪʚʦʨʶʻ 

ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʧʦʚʥʦʮʽʥʥʠʡ ʜʠʟʘʡʥʝʨʩʴʢʠʡ ʢʦʜ.  

ɻʨʘʬʽʯʥ ̔ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦ ʾ ʽʥʬʦʨʤʘʮʽ ʾ ʨʦʟʛʣʷʜʘʪʁʴʩʷ ʷʢ ʩʠʤʙʽʦʟ 

ʽʥʬʦʨʤʘʮʽʾ ʚʽʟʫʘʣʴʥʦʛʦ ʦʙʨʘʟʫ ʜʠʟʘʡʥ-ʧʨʦʜʫʢʪʫ ʪʘ ʩʝʨʝʜʦʚʠʱʘ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, 

ʷʢʝ ̒  ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʤʠʩʣʝʥʥʷ ʣʶʜʠʥʠ. ʊʘʢʝ ʩʠʩʪʝʤʥʝ ʙʘʯʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʬʦʨʤʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ 

ʧʝʨʝʟʘʚʘʥʪʘʞʝʥʥʷ ʣʶʜʩʴʢʦʾ ʩʚʽʜʦʤʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʜʠʟʘʡʥ ʘʢʫʤʫʣʶʻ ʟʥʘʥʥʷ 

ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʫ ʻʜʠʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʨʦʩʪʽʨ ʪʘ ʧʝʨʝʜʙʘʯʘʻ ʷʢʽʩʥʠʡ ʧʦʢʘʟʥʠʢ 

ʢʦʤʫʥʽʢʘʮʽʾ ʫ ʩʝʨʝʜʦʚʠʱʽ ʪʘ ʩʫʩʧʽʣʴʩʪʚʽ. 

ʆʪʞʝ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʝʚʦʣʶʮʽʾ, ʪʠʧʦʣʦʛʽʡ, 

ʪʝʥʜʝʥʮʽʡ ʪʘ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʟʘʩʦʙʽʚ ʧʽʜ ʯʘʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʫ ʜʠʟʘʡʥʽ ʟʫʤʦʚʣʝʥʘ ʚʧʣʠʚʦʤ ʟʘʛʘʣʴʥʠʭ ʪʝʥʜʝʥʮʽʡ ʨʦʟʚʠʪʢʫ ʪʘʢʠʭ 
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ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ. ʊʘʢʦʞ, ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʪʨʝʥʜʽʚ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡ 

ʪʘ ʚʠʚʯʝʥʥʷ ʭʫʜʦʞʥʴʦ-ʦʙʨʘʟʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʻʢʪʫʚʘʥʥʷ ʢʦʜʽʚ ʫ ʩʫʯʘʩʥʠʭ 

ʢʦʣʘʙʦʨʘʮʽʷʭ ʚʠʟʥʘʯʘʶʪʴ ʧʨʽʦʨʠʪʝʪʠ ʪʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ, ʨʦʟʚʠʪʢʫ ʪʘ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥ ɹʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʜʦʧʦʚʥʶʻ ʥʘʫʢʦʚʫ ʙʘʟʫ ʜʣʷ 

ʨʦʟʫʤʽʥʥʷ ʟʘʛʘʣʴʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʠʟʘʡʥʫ ʪʘ ʨʦʟʰʠʨʝʥʥʷ 

ʟʥʘʥʴ ʫ ʮʽʡ ʩʬʝʨʽ. ʊʝʦʨʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʧʦʛʣʠʙʣʝʥʥʽ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʫ ʛʘʣʫʟʽ ʩʫʯʘʩʥʦʛʦ ʤʠʩʪʝʮʪʚʦʟʥʘʚʩʪʚʘ ʟ ʧʠʪʘʥʴ ʨʦʟʚʠʪʢʫ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʜʠʟʘʡʥʽ ʚ ʩʚʽʪʦʚʦʤʫ ʢʦʥʪʝʢʩʪʽ ʟʘʜʣʷ ʘʜʘʧʪʘʮʽʾ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫʢʨʘʾʥʩʴʢʠʤʠ ʜʠʟʘʡʥʝʨʘʤʠ ʡ ʧʨʦʤʠʩʣʦʚʮʷʤʠ ʚ ʘʚʪʦʨʩʴʢʽ 

ʨʦʟʨʦʙʢʠ. 

ʈʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, ʪʨʦɹʭ ʨʦʟʜʽʣʽʚ ʽʟ ʚʠʩʥʦʚʢʘʤʠ, ʟʘʛʘʣʴʥʠʭ 

ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʜʦʜʘʪʢʽʚ. 

ʋ ʚʩʪʫʧʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʘ ʨʦʟʛʣʷʥʫʪʦ ʪʝʦʨʝʪʠʢʦ-

ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʜʦʩʣʽʜʞʝʥʥʷ; ʚʢʘʟʘʥʦ ʥʘ ʟʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ 

ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ; ʚʠʟʥʘʯʝʥʦ ʤʝʪʫ, ʟʘʚʜʘʥʥʷ, ʦʙôʻʢʪ, ʧʨʝʜʤʝʪ, 

ʭʨʦʥʦʣʦʛʽʯʥʽ ʤʝʞʽ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ; ʦʢʨʝʩʣʝʥʦ ʥʘʫʢʦʚʫ ʥʦʚʠʟʥʫ ʪʘ 

ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ; ʥʘʚʝʜʝʥʦ ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ ʘʧʨʦʙʘʮʽʾ 

ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ; ʟʘʟʥʘʯʝʥʦ ʦʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʪʘ 

ʧʦʜʘʥʦ ʩʪʨʫʢʪʫʨʫ ʡ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. 

ʋ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ ʟʘ ʪʝʤʦʶ ʨʦʙʦʪʠ, 

ʚʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ, ʟʘʛʘʣʴʥʫ ʤʝʪʦʜʦʣʦʛʽʶ ʪʘ ʩʪʨʫʢʪʫʨʥʫ ʤʦʜʝʣʴ 

ʜʦʩʣʽʜʞʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʫʢʦʚʮʽ ʨʦʟʛʣʷʜʘʣʠ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ 

ʢʦʜʦʚʘʥʦ ʾʽʥʬʦʨʤʘʮʽ ʾʧʝʨʝʚʘʞʥʦ ʫ ʪʝʭʥʽʯʥʦʤʫ ʢʦʥʪʝʢʩʪʽ, ʧʨʠ ʮʴʦʤʫ ʦʧʫʩʢʘʶʯʠ 

ʚʽʟʫʘʣʴʥʫ ʪʘ ʜʠʟʘʡʥʝʨʩʴʢʫ ʩʢʣʘʜʦʚʫ ʢʦʜʫ. ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ, ʜʦʩʣʽʜʥʠʢʠ 

ʟʘʛʘʣʴʥʦ ʦʧʠʩʫʚʘʣʠ ʦʙʨʘʥʽ ʚʠʜʠ ʢʦʜʫ ʘʙʦ ʚʠʩʚʽʪʣʶʚʘʣʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʘʩʧʝʢʪʠ 

ʡʦʛʦ ʜʠʟʘʡʥʫ. ʂʣʘʩʠʬʽʢʦʚʘʥʦ ʜʞʝʨʝʣʴʥʫ ʙʘʟʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʩʢʣʘʣʠ 

ʪʝʦʨʝʪʠʯʥʽ ʧʨʘʮʽ ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʟʘʨʫʙʽʞʥʠʭ ʘʚʪʦʨʽʚ ʪʘ ʧʨʘʢʪʠʯʥʽ ʥʘʧʨʘʮʶʚʘʥʥʷ 

ʬʘʭʽʚʮʽʚ ʟ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ, ʦʧʫʙʣʽʢʦʚʘʥʽ ʪʘ ʤʘʪʝʨʽʘʣʽʟʦʚʘʥʽ ʤʦʜʝʣʽ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. ʆʧʠʩʘʥʦ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʨʦʙʦʪʽ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽ ʤʝʪʦʜʠ ʜʣʷ 
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ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʩʝʩʪʦʨʦʥʥʴʦʛʦ ʚʠʩʚʽʪʣʝʥʥʷ ʝʚʦʣʶʮʽʾ, ʪʝʥʜʝʥʮʽʡ, ʪʠʧʦʣʦʛʽʡ ʪʘ 

ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʟʘʩʦʙʽʚ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʜʠʟʘʡʥʽ. 

ɿʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʽʩʥʫʶʯʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʧʦʪʨʝʙʫʶʪʴ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʢʦʜʽʚ, ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʷʚʥʠʭ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʪʚʦʨʯʠʭ ʟʘʩʦʙʽʚ ʾʭ ʨʦʟʨʦʙʢʠ 

ʪʘ ʧʨʦʻʢʪʫʚʘʥʥʷ. ʋ ʨʦʟʜʽʣʽ ʨʦʟʛʣʷʥʫʪʦ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʘ ʦʧʠʩʘʥʦ ʜʞʝʨʝʣʴʥʫ 

ʙʘʟʫ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʤʠʩʪʝʮʪʚʦʟʥʘʚʯʦʛʦ ʘʥʘʣʽʟʫ, ʱʦ 

ʟʘʩʪʦʩʦʚʘʥʽ ʚ ʜʦʩʣʽʜʞʝʥʥʽ. 

ʋ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʽ ʚʠʚʯʝʥʘ ʩʧʝʮʠʬʽʢʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʧʦʟʠʮʽʡ ʜʠʟʘʡʥʫ. ɼʦʩʣʽʜʞʝʥʦ ʝʚʦʣʶʮʽʶ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʚʠʦʢʨʝʤʣʝʥʦ ʪʘʢʽ ʝʪʘʧʠ ʾʾ ʨʦʟʚʠʪʢʫ: ʨʦʟʨʦʙʢʘ ʩʪʘʣʦʾ ʩʪʨʫʢʪʫʨʠ 

ʢʦʜʫ, ʟʘʪʚʝʨʜʞʝʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʢʦʜʫ, ʧʽʜʚʠʱʝʥʥʷ ʝʩʪʝʪʠʢʠ 

ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʢʦʜʫ, ʜʠʥʘʤʽʯʥʽʩʪʴ ʫ ʢʦʜʫʚʘʥʥʽ, ʢʦʥʪʝʢʩʪʥʝ ʧʨʦʻʢʪʫʚʘʥʥʷ, 

ʤʘʩʦʚʝ ʧʦʰʠʨʝʥʥʷ ʚ ʩʫʩʧʽʣʴʩʪʚʽ, ʽʤʝʨʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʷʢ ʟʘʩʽʙ ʮʠʬʨʦʚʽʟʘʮʽʾ. 

ʈʦʟʨʦʙʣʝʥʦ ʪʠʧʦʣʦʛʽʶ ʩʠʩʪʝʤ ʢʦʜʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʫ ʨʽʟʥʠʭ ʚʠʜʘʭ 

ʜʠʟʘʡʥʫ ʪʘ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʚʦʥʠ ʧʦʜʽʣʷʶʪʴʩʷ: ʟʘ ʚʠʜʦʤ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

(ʰʪʨʠʭ-ʢʦʜ, QR-ʢʦʜ, AR-ʢʦʜ), ʪʠʧʦʤ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ (ʣʽʥʽʡʥʠʡ, 

ʜʚʦʚʠʤʽʨʥʠʡ, ʪʨʠʚʠʤʽʨʥʠʡ), ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ (ʘʜʘʧʪʠʚʥʝ, 

ʽʥʪʝʛʨʘʪʠʚʥʝ, ʽʜʝʥʪʠʬʽʢʘʪʠʚʥʝ, ʝʩʪʝʪʠʯʥʝ, ʽʥʬʦʨʤʘʮʽʡʥʝ ʪʦʱʦ), ʚʠʜʦʤ ʜʠʟʘʡʥʫ 

(ʛʨʘʬʽʯʥʠʡ, ʝʢʦʣʦʛʽʯʥʠʡ, ʤʦʫʰʠʥ, ʧʨʦʤʠʩʣʦʚʠʡ, ʩʝʨʝʜʦʚʠʱʘ ʪʦʱʦ), ʩʬʝʨʦʶ 

ʚʠʢʦʨʠʩʪʘʥʥ,̫ ʤʝʪʦʜʦʤ ʢʦʜʫʚʘʥʥʷ ʪʘ ʩʧʦʩʦʙʦʤ ʚʽʟʫʘʣʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ (ʛʨʘʬʽʯʥʘ, 

ʧʨʝʜʤʝʪʥʘ, ʧʨʦʩʪʦʨʦʚʘ). ʇʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʻ ʦʩʥʦʚʦʶ ʪʚʦʨʯʦʛʦ ʧʨʦʮʝʩʫ ʜʣʷ ʨʦʟʨʦʙʢʠ ʚʽʟʫʘʣʴʥʦʛʦ ʚʠʛʣʷʜʫ ʢʦʜʫ 

ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʩʪʨʫʢʪʫʨʥʦʾ ʙʫʜʦʚʠ ʢʦʜʫ. ɺʩʪʘʥʦʚʣʝʥʦ ʩʬʝʨʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʜʠʟʘʡʥ 

ʫʧʘʢʦʚʢʠ, ʜʠʥʘʤʽʯʥʫ ʘʡʜʝʥʪʠʢʫ, ʚʝʙ-ʜʠʟʘʡʥ, ʜʠʟʘʡʥ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʚ̔, 

ʧʦʣʽʛʨʘʬʽʶ, ʟʦʚʥʽʰʥʶ ʨʝʢʣʘʤʫ, ʤʠʩʪʝʮʪʚʦ, ʽʣʶʩʪʨʘʮʽʶ, ʘʨʭʽʪʝʢʪʫʨʥʠʡ ʜʠʟʘʡʥ, 

ʣʘʥʜh ʘʬʪʥʠʡ ʜʠʟʘʡʥ, ʜʠʟʘʡʥ ʦʜʷʛʫ, ʬʫʪʫʨʠʩʪʠʯʥʠʡ ʜʠʟʘʡʥ, ʽʥʜʫʩʪʨʽʘʣʴʥʠʡ 

ʜʠʟʘʡʥ, ʤʦʫʰʥ-ʜʠʟʘʡʥ, ʙʝʟʧʝʯʥʠʡ ʪʘ ʝʢʦʣʦʛʽʯʥʠʡ ʜʠʟʘʡʥ. ɼʦʚʝʜʝʥʦ, ʱʦ ʚʘʛʦʤʦʶ 
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ʩʢʣʘʜʦʚʦʶ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʻ ʚʽʟʫʘʣʴʥʝ ʩʧʨʠʡʥʷʪʪʷ 

ʟʤʽʩʪʫ ʨʦʟʨʦʙʣʝʥʦʛʦ ʪʚʦʨʫ ʛʣʷʜʘʯʝʤ. ʊʘʢʦʞ, ʜʦʩʣʽʜʞʝʥʦ ʚʽʟʫʘʣʴʥʠʡ ʚʠʛʣʷʜ ʢʦʜʽʚ 

ʷʢʽ ʧʨʦʻʢʪʫʶʪʴ ʤʠʪʮʽ ʪʘ ʜʠʟʘʡʥʝʨʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ, 6ʫʣʦ 

ʨʦʟʨʦʙʣʝʥʦ ʢʣʘʩʠʬʽʢʘʮʽ ʁ ʢʦʜʽʚ ʟʘ ʨʽʚʥʝʤ ʧʦʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʦʩʥʦʚʥʠʤʠ 

ʦʟʥʘʢʘʤʠ: ʧʨʦʩʪʽ, ʩʢʣʘʜʥʽ ʪʘ ʥʘʜʩʢʣʘʜʥʽ ʢʦʜʠ, ʜʝ ʛʨʘʬʽʯʥʘ ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ʤʽʩʪʠʪʴ ʜʠʟʘʡʥʝʨʩʴʢʠʡ ʪʘ ʘʥʽʤʦʚʘʥʠʡ ʢʦʜʠ, ʧʨʝʜʤʝʪʥʘ ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ʜʦʟʚʦʣʷʻ ʜʠʟʘʡʥʝʨʫ ʩʪʚʦʨʶʚʘʪʠ ʜʦʚʛʦʚʽʯʥʽ ʪʘ ʩʝʟʦʥʥʽ ʢʦʜʠ, ʘ ʧʨʦʩʪʦʨʦʚʘ 

ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʦʢʘʟʫʻ ʩʢʣʘʜʥʽʩʪʴ ʜʠʟʘʡʥ-ʧʨʦʻʢʪʫʚʘʥʥʷ ʩʚʽʪʣʦ-ʪʽʥʴʦʚʠʭ ʪʘ 

ʤʥʦʞʠʥʥʠʭ ʢʦʜʽʚ. ɼʦʩʣʽʜʞʝʥʘ ʩʧʝʮʠʬʽʢʘ ʩʪʚʦʨʝʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʨʦʟʨʦʙʣʝʥʦ ʪʠʧʦʣʦʛʽʶ, ʜʦʩʣʽʜʞʝʥʦ ʩʬʝʨʠ ʚʠʢʦʨʠʩʪʘʥʥʷ, 

ʥʘʜʘʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʢʦʜʽʚ ʟʘ ʨʽʚʥʝʤ ʧʦʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʚʘʛʦʤʫ ʨʦʣʴ ʚ ʨʦʟʚʠʪʢʫ ʽ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʟʘʡʤʘʶʪʴ ʜʠʟʘʡʥʝʨʠ, ʩʚʽʪʦʚʽ ʙʨʝʥʜʠ, ʪʚʦʨʯʽ ʩʠʤʧʦʟʽʫʤʠ, ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʽ ʧʨʦʻʢʪʠ ʪʦʱʦ. 

ʊʨʝʪʽʡ ʨʦʟʜʽʣ ʧʨʠʩʚʷʯʝʥʦ ʜʦʩʣʽʜʞʝʥʥʶ ʚʽʟʫʘʣʴʥʦ-ʦʙʨʘʟʥʦʾ ʤʦʚʠ 

ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʈʦʟʛʣʷʥʫʪʦ ʢʦʜʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽ ʁʟ 

ʪʦʯʢʠ ʟʦʨʫ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʙʫʜʦʚʠ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʦʥʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʪʘʢʽ 

ʩʢʣʘʜʦʚʽ ʷʢ: ʩʪʘʣʘ ʬʦʨʤʘ, ʩʪʠʣʝʫʪʚʦʨʶʶʯʽ ʝʣʝʤʝʥʪʠ, ʝʩʪʝʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʜʠʩʝʤʽʥʘʮʽ ̫ ʪʘ ʦʧʪʠʯʥʫ ʽʜʝʥʪʠʬʽʢʘʮʽʶ. ʋʩʽ ʚʩʪʘʥʦʚʣʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥ ɹʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʽʩʪʷʪʴ ʚ ʩʚʦʾʡ ʙʫʜʦʚʽ ʢʦʥʩʪʨʫʢʮʽʶ, 

ʝʩʪʝʪʠʯʥʠʡ ʚʠʛʣʷʜ ʪʘ ʤʽʩʪʷʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ ʬʦʨʤʫʻ ʮʽʣʽʩʥʠʡ 

ʚʠʛʣʷʜ ʜʠʟʘʡʥʝʨʩʴʢʦʛʦ ʢʦʜʫ. ɺʠʚʯʝʥʦ ʙʫʜʦʚʫ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʜʠʟʘʡʥʽ ʪʘ 

ʚʠʷʚʣʝʥʦ, ʱʦ ʬʨʘʢʪʘʣ ʻ ʦʩʥʦʚʥʠʤ ʩʪʠʣʝʫʪʚʦʨʶʶʯʠʤ ʝʣʝʤʝʥʪʦʤ ʫ 

ʬʦʨʤʦʫʪʚʦʨʝʥʥʽ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʜʫ. ɺ̔ ʥ ʤʦʞʝ ʥʘʙʫʚʘʪʠ ʨʽʟʥʦʾ ʬʦʨʤʠ 

ʪʘ ʨʦʟʤʽʨʫ ʡ ʙʫʪʠ ʧʨʦʩʪʠʤ, ʩʢʣʘʜʥʠʤ ʘʙʦ ʦʨʛʘʥʽʯʥʠʤ. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ 

ʧʨʠʥʮʠʧʽʚ ʪʘ ʟʘʩʦʙʽʚ ʚʠʨʘʟʥʦʩʪʽ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʾʭ ʟʘ ʘʥʘʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: ʨʦʟʢʨʠʪʪʷ 

ʥʦʚʠʭ ʩʪʦʨʽʥ ʦʙôʻʢʪʘ, ʽʤʽʪʘʮʽʷ ʦʙʨʘʟʫ ʪʘ ʬʦʥ ʷʢ ʜʦʧʦʚʥʝʥʥʷ ʦʙʨʘʟʫ. ɺʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʩʪʨʫʢʪʫʨʥʝ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʙʫʜʦʚʫ 

ʢʦʜʫ, ʭʫʜʦʞʥʴʦ-ʧʨʦʻʢʪʥʫ ʩʢʣʘʜʦʚʫ ʪʘ ʢʦʤʧʦʥʝʥʪ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʤʽʥʫ. 
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ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʘʣʛʦʨʠʪʤ ʧʨʦʻʢʪʫʚʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ 

ʫʥʽʚʝʨʩʘʣʴʥʫ ʤʦʜʝʣʴ ʩʪʚʦʨʝʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢ ̔

ʪʨʘʥʩʬʦʨʤʫʪʁʴʩʷ ʫ ʪʚʽʨ ʤʠʩʪʝʮʪʚʘ ʯʝʨʝʟ ʙʝʟʧʦʩʝʨʝʜʥʶ ʚʟʘʻʤʦʜʽʶ ʟ ʛʣʷʜʘʯʝʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʬʦʨʤʫʻʪʴʩʷ ʮʽʣʽʩʥʝ ʭʫʜʦʞʥʴʦ-ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʷʢʝ ʜʝʢʦʜʫʻ ʣʶʜʠʥʘ ʢʘʤʝʨʦʶ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ ʩʪʘʶʯʠ ʧʨʠ 

ʮʴʦʤʫ ʧʦʚʥʦʮʽʥʥʠʤ ʩʧʽʚʘʚʪʦʨʦʤ ʪʚʦʨʫ ʤʠʩʪʝʮʪʚʘ. ɺʠʟʥʘʯʝʥʦ ʧʨʠʥʮʠʧʠ 

ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʴʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʽʩʪʷʪʴ ʘʩʦʮʽʘʪʠʚʥʠʡ, 

ʚʘʨʽʘʪʠʚʥʠʡ ʪʘ ʘʜʘʧʪʠʚʥʠʡ ʧʨʠʥʮʠʧʠ. ɺʦʥʠ ʬʦʨʤʫʶʪʴ ʚʽʟʫʘʣʴʥʫ, ʟʤʽʩʪʦʚʫ ʪʘ 

ʩʠʩʪʝʤʥʫ ʢʦʥʮʝʧʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ɺʠʜʽʣʝʥʦ ʦʩʥʦʚʥʽ ʪʝʥʜʝʥʮʽʾ ʚ ʨʦʟʚʠʪʢʫ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʾʾ ʽʥʪʝʛʨʘʮʽʶ ʟ ʜʦʧʦʚʥʝʥʦʶ ʨʝʘʣʴʥʽʩʪʶ, 

ʙʝʟʢʦʥʪʘʢʪʥʫ ʚʟʘʻʤʦʜʽʶ, ʧʦʢʨʘʱʝʥʥʷ ʬʫʥʢʮʽʡ ʙʝʟʧʝʢʠ, ʧʽʜʚʠʱʝʥʥʷ 

ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ ʯʝʨʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ 3D-ʘʥʽʤʘʮʽʾ ʡ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. ɼʦʚʝʜʝʥʦ, 

ʱʦ ʩʫʯʘʩʥʝ ʨʦʟʫʤʽʥʥʷ ʽʥʥʦʚʘʮʽʡ ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʚʥʦʾ ʚʟʘʻʤʦʜʽʾ 

ʛʣʷʜʘʯʘ ʟ ʭʫʜʦʞʥʽʤ ʪʚʦʨʦʤ. ʈʦʟʨʦʙʣʝʥʦ ʟʘʛʘʣʴʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʙʝʟʧʝʯʥʦʩʪʽ 

ʜʝʢʦʜʫʚʘʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʥʘʛʦʣʦʰʝʥʦ ʥʘ 

ʧʝʨʝʦʩʤʠʩʣʝʥʥʽ ʧʦʥʷʪʪʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʢʦʥʪʝʢʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ 

ʽʥʪʝʛʨʦʚʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʎʝ ʜʦʟʚʦʣʷʻ ʨʦʟʛʣʷʜʘʪʠ ʛʨʘʬʽʯʥʽ 

ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦ ʾ̔ ʥʬʦʨʤʘʮʽʾ ʚ ʢʦʥʪʝʢʩʪʽ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʜʠʟʘʡʥʫ, ʘʜʞʝ ʚʦʥʠ 

ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʜʘʧʪʘʮʽʾ ʜʦ ʢʦʨʠʩʪʫʚʘʯʘ, ʧʽʜʚʠʱʫ ̒ʝʩʪʝʪʠʯʥʫ ʩʢʣʘʜʦʚʫ 

ʚʠʨʦʙʫ, ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʘʰʠʬʨʫʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, 

ʬʦʨʤʫʶʪʴ ʮʽʣʽʩʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʦʙôʻʢʪ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʙʝʟʧʝʯʥʽʩʪʴ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ, ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʢʦʜ, ʜʠʟʘʡʥ, 

ʜʠʟʘʡʥʝʨ, ʛʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ, ʭʫʜʦʞʥʠʢ-ʛʨʘʬʽʢ, ʰʪʨʠʭ-ʢʦʜ, QR-ʢʦʜ, AR-ʢʦʜ, 

ʮʠʬʨʦʚʝ ʤʠʩʪʝʮʪʚʦ, ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʪʠʧʦʣʦʛʽʷ, ʤʦʜʥʘ ʪʝʥʜʝʥʮʽʷ, 

ʝʚʦʣʶʮʽʷ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʢʦʤʧʦʟʠʮʽʡʥʽ ʟʘʩʦʙʠ, ʪʚʽʨ ʤʠʩʪʝʮʪʚʘ.  
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ABSTRACT 

Vorobchuk M. S. Graphic representation of coded information in design: 

evolution, typologies, trends. ï Qualifying scientific work as a manuscript. 

Thesis for a Doctor of Philosophy (PhD) in the specialty 022 Design. ï Kyiv 

National University of Technologies and Design. Kyiv, 2025. 

The dissertation research is devoted to the study of the current problem of the 

development of the graphic image of coded information in Ukraine and the world as 

an integral part of modern design. Analysis of the features of the evolution of coded 

information constitutes a theoretical basis for conducting a comprehensive art 

historical analysis in this area. 

Today, researchers consider the development of coded information not only 

from the side of the software-mathematical component, but also from the artistic-

figurative aspect. This involves positioning the graphic image of coded information 

as an artistic means for expressing the author's artistic intention. It is worth noting that 

coded information has primarily a functional purpose, however, in recent decades 

there has been a tendency of gradual transition from contemplation of a work of art to 

the viewer's participation in it, which transforms the positioning of the graphic image 

of coded information into a full-fledged design code. 

Thus, the graphic image of coded information is considered as a symbiosis of 

information of the visual image of a design product and the environment of life, which 

is an integral part of human thinking. Such a systemic vision of the processes of 

forming a graphic image of coded information allows us to ensure a reboot of human 

consciousness, since it is design that accumulates knowledge from various fields into 

a single information space and provides a qualitative indicator of communication in 

the environment and society. 

Therefore, the need for a comprehensive study of the evolution, typology, trends 

and compositional means of coded information in graphic design is due to the 

influence of general trends in the development of the graphic image of coded 

information. Also, the analysis of modern trends, the introduction of innovations and 

the study of artistic and figurative features of code design in modern collaborations 
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determine the priorities and relevance of this study. 

Research into the features of the formation, development and design of the 

graphic image of coded information in Ukraine complements the scientific basis for 

understanding the general patterns of the functioning of design and expanding 

knowledge in this area. Thus, the theoretical significance of the work lies in deepening 

scientific research in the field of modern art history on the development of coded 

information in design in the global context in order to adapt the graphic image of 

coded information by Ukrainian graphic designers and industrialists in their own 

developments. 

The work consists of an introduction, three sections with conclusions, general 

conclusions, a list of used literary sources and appendices. 

The introduction  substantiates the relevance and considers the theoretical and 

methodological principles of the study; indicates the connection of the work with 

scientific programs, plans, and topics; defines the goal, objectives, object, subject, 

chronological boundaries, and research methods; outlines the scientific novelty and 

practical significance of the results obtained; provides information on the testing and 

implementation of the results of the work; indicates the personal contribution of the 

applicant, and presents the structure and scope of the dissertation. 

The first section analyzes scientific sources on the topic of the work, identifies 

the main tasks, general methodology, and structural model of the study. It was found 

that scientists considered the graphic representation of coded information mainly in a 

technical context, while omitting the visual and design component of the code. In 

some cases, researchers generally described individual types of code or highlighted 

individual aspects of its design. The source base of the study, which consisted of 

theoretical works of domestic and foreign authors and practical developments of 

graphic design specialists, published and materialized models of coded information, 

was classified. The research methods used in the work are described to ensure 

comprehensive coverage of the evolution, trends and compositional means of graphic 

representation of coded information in design. It is concluded that despite the large 

amount of existing information, information on the design and use of design codes 
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needs to be generalized and systematized, as well as research on existing graphic 

representations of coded information in order to determine creative means of their 

development and design. The section reviews, analyzes and describes the source base 

of the study and characterizes the main methods of art historical analysis used in the 

study. 

The second section studies the specifics of designing graphic images of coded 

information from the standpoint of design. The evolution of coded information is 

investigated and the following stages of its development are identified: development 

of a programmatic and mathematical structure of the code, approval of the appearance 

of the code, improvement of the aesthetics of the appearance of the code, dynamism 

in coding, contextual design, mass distribution in society, immersive technologies as 

a means of digitalization. A typology of graphic image coding systems in various 

types of design is developed and it is determined that they are divided: by the type of 

information coding (barcode, QR-code, AR-code), by the type of information coding 

(linear, two-dimensional, three-dimensional), functional purpose (adaptive, 

integrative, identification, aesthetic, informational, etc.), type of design (graphic, 

ecological, motion, industrial, environmental), scope of use, coding method and 

method of information visualization (graphic, object, spatial). The universal nature of 

coded information is confirmed, in which the basis of the creative process is the 

development of the visual appearance of the code in compliance with the program-

mathematical structure of the code. The areas of use of graphic images of coded 

information are established, which include packaging design, dynamic identity, web 

design, mobile application design, printing, outdoor advertising, art, illustration, 

architectural design, landscape design, clothing design, futuristic design, industrial 

design, fashion design, motion design, safe design and ecological design. It has been 

proven that a significant component of graphic images of coded information is the 

visual perception of the content of the developed work by the viewer and the visual 

appearance of codes designed by artists and designers has been studied. As a result of 

the analysis, a classification of codes by the level of information presentation has been 

developed according to the main features: simple, complex and supercomplex codes, 
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where graphic coded information contains design and animated codes, subject coded 

information allows the designer to create durable and seasonal codes, and spatial 

coded information shows the complexity of design-design of light-shadow and 

multiple codes. Thus, the specifics of creating graphic images of coded information 

have been studied, a typology has been developed, areas of use have been studied, a 

classification of codes by the level of information presentation has been provided and 

it has been established that designers, world brands, creative symposia, research 

projects, etc. play a significant role in the development and popularization of graphic 

images of coded information. 

The third section is devoted to the study of the visual-figurative language of 

graphic images of coded information. Coded information is considered from the point 

of view of compositional structure and it is established that it includes such components 

as: a fixed form, style-forming elements, aesthetic properties, dissemination and optical 

identification. Thus, all the established characteristics of the graphic image of coded 

information contain in their structure a construction, aesthetic appearance and have a 

functional purpose, which forms a holistic appearance of the design code. The structure 

of coded information in design is studied and it is found that the fractal is a style-

forming element in the formation of structural elements of the code. It can take on 

different shapes and sizes and be simple, complex or organic. An analysis of the 

principles and means of expressiveness used in the design of coded information is 

carried out and they are systematized according to similar characteristics: revealing 

new sides of the object, imitation of the image, background as a complement to the 

image. It has been established that the structural formation of encoded information, 

which includes the structure of the code, the artistic and design component and the 

component that provides change. As a result, an algorithm for designing encoded 

information has been developed, which is a universal model for creating a graphic 

image of encoded information, which is transformed into a work of art through direct 

interaction with the viewer. Thus, a holistic artistic and graphic image of encoded 

information is formed, which a person decodes with a mobile phone camera, becoming 

a full-fledged creator of a work of art. The principles of creating visual images of 



11 

 

encoded information have been determined, which include associative, variational and 

adaptive principles. They form a visual, content and systemic concept of using graphic 

images of encoded information. The main trends in the development of graphic images 

of encoded information are highlighted, which include its integration with augmented 

reality, contactless interaction, improved security functions, and increased interactivity 

through the use of 3D animation and artificial intelligence. It is proved that the modern 

understanding of innovations involves the use of full interaction of the viewer with the 

work of art. General recommendations have been developed regarding the safety of 

decoding the graphic image of encoded information and the rethinking of the concept 

of encoded information in the context of the use of new integrated information 

technologies has been emphasized. This allows us to consider encoded information in 

the context of universal design, because it has a high level of adaptation to the user, 

increases the aesthetic component of the product, provides the opportunity to encrypt 

a large amount of information, forms a holistic view of the object and provides safety 

in use. 

Keywords: graphic image, coded information, code, design, designer, graphic 

design, graphic artist, barcode, QR code, AR code, digital art, innovative technologies, 

typology, fashion trend, evolution of design, compositional means, work of art.  
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8. ɻʦʣʦʚʘʯʫʢ ɯ.ʇ., ɺʦʨʦʙʯʫʢ ʄ.ʉ. ʉʧʝʮʠʬʽʢʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ʽʣʶʩʪʨʘʪʠʚʥʠʭ 

ʟʦʙʨʘʞʝʥʴ 3D ʧʝʨʩʦʥʘʞʽʚ ʜʦ ʜʠʪʷʯʠʭ ʚʠʜʘʥʴ. ʊʝʦʨʽʷ ʪʘ ʧʨʘʢʪʠʢʘ ʜʠʟʘʡʥʫ. 

2024. ɺʠʧ. 4(34). ʉ. 237ï244. https://doi.org/10.32782/2415-8151.2024.34.27  

ʉʚʽʜʦʮʪʚʘ ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ: 

1. ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ ʥʘ ʪʚʽʨ ˉ 123345 

https://doi.org/10.2478/mik-2023-0010S
https://doi.org/10.24867/JGED-2024-2-051
https://doi.org/10.5281/zenodo.7697167
https://doi.org/1%200.30857/2617-%200272.2022.1.2
https://doi.org/1%200.30857/2617-%200272.2022.1.2
https://doi.org/10.30857/26170272.2023.2.9
https://doi.org/10.32782/2415-8151.2023.29-30.16
https://doi.org/10.32782/2415-8151.2023.29-30.16
https://doi.org/10.30857/2617-0272.2023.4.8
https://doi.org/10.32782/2415-8151.2024.34.27
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ʃʽʪʝʨʘʪʫʨʥʦ-ʧʠʩʴʤʦʚʠʡ ʪʚʽʨ ʟ ʢʨʝʩʣʝʥʥʷʤ çɿʘʢʣʘʜʢʘ ʜʣʷ ʧʽʜʨʫʯʥʠʢʘ 

çʂʦʩʤʦʩè. ɸʚʪʦʨʠ ʪʘ ʚʣʘʩʥʠʢʠ: ʇʫʟʴ ɸ.ɼ., ɺʦʨʦʙʯʫʢ ʄ.ʉ. ɿʘʨʝʻʩʪʨʦʚʘʥʦ ʚ 

ʜʝʨʞʘʚʥʦʤʫ ʨʝʻʩʪʨʽ 31 ʩʽʯʥʷ 2024ʨ. 

2. ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ ʥʘ ʪʚʽʨ ˉ 117516 ʊʚʽʨ 

ʫʞʠʪʢʦʚʦʛʦ ʤʠʩʪʝʮʪʚʘ çʋʧʘʢʦʚʢʘ ʜʣʷ ʩʦʣʦʤʢʠ çSolomkaè. ɸʚʪʦʨʠ ʪʘ 

ʚʣʘʩʥʠʢʠ: ɹʦʞʢʦ ʉ.ʇ., ɺʦʨʦʙʯʫʢ ʄ.ʉ. ɿʘʨʝʻʩʪʨʦʚʘʥʦ ʚ ʜʝʨʞʘʚʥʦʤʫ ʨʝʻʩʪʨʽ 

24 ʙʝʨʝʟʥʷ 2024ʨ. 

3. ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ ʥʘ ʪʚʽʨ ˉ 116548 

ʃʽʪʝʨʘʪʫʨʥʠʡ ʦʧʠʩ ʟ ʽʣʶʩʪʨʘʮʽʷʤʠ çɽʢʦ-ʩʫʤʢʘ çGlactic Hubbleè. ɸʚʪʦʨʠ ʪʘ 

ʚʣʘʩʥʠʢʠ: ʇʫʰʢʘʨʥʘ ʉ.ʉ., ɺʦʨʦʙʯʫʢ ʄ.ʉ. ɿʘʨʝʻʩʪʨʦʚʘʥʦ ʚ ʜʝʨʞʘʚʥʦʤʫ 

ʨʝʻʩʪʨʽ 23 ʣʶʪʦʛʦ 2023ʨ. 

4. ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ ʥʘ ʪʚʽʨ ˉ 116549 ʆʧʠʩ ʟ 

ʽʣʶʩʪʨʘʮʽʷʤʠ çʅʘʩʪʽʣʴʥʘ ʛʨʘ çʋʢʨʘʾʥʘ. ʇʨʠʛʦʜʠ ʥʘ ʦʩʪʨʦʚʘʭè. ɸʚʪʦʨʠ ʪʘ 

ʚʣʘʩʥʠʢʠ: ʊʝʨʝʱʫʢ ʉ.ɺ., ɺʦʨʦʙʯʫʢ ʄ.ʉ. ɿʘʨʝʻʩʪʨʦʚʘʥʦ ʚ ʜʝʨʞʘʚʥʦʤʫ 

ʨʝʻʩʪʨʽ 23 ʣʶʪʦʛʦ 2023ʨ. 

5. ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ ʥʘ ʪʚʽʨ ˉ 115084 Cʢʣʘʜʝʥʠʡ 

ʪʚʽʨ çʅʘʩʪʽʣʴʥʘ ʛʨʘ ʜʣʷ ʚʝʣʠʢʠʭ ʽ ʤʘʣʝʥʴʢʠʭ ʧʘʪʨʽʦʪʽʚ çʇʘʣʷʥʠʮʷè. ɸʚʪʦʨʠ 

ʪʘ ʚʣʘʩʥʠʢʠ: ɺʦʨʦʙʯʫʢ ʄ.ʉ., ʉʢʣʷʨʝʥʢʦ ʅ.ɺ. ɿʘʨʝʻʩʪʨʦʚʘʥʦ ʚ ʜʝʨʞʘʚʥʦʤʫ 

ʨʝʻʩʪʨʽ 4 ʞʦʚʪʥʷ 2022ʨ. 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʷʢʽ ʟʘʩʚʽʜʯʫʶʪʴ ʘʧʨʦʙʘʮʽʶ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ: 

1. Vorobchuk M., Pashkevych K., Zhuozhao X., Dai W. QR-code as a source of 

creating decorative elements in the fashion industry. V-th international 

symposium: Creativitate. Tehnologie. Marketing, 2023. Moldova: Technical 

University of Moldova, 2023. P. 90-94. 

https://repository.utm.md/bitstream/handle/5014/24836/Simpoz-Creativitate-

Tehnologie-Marketing-2023-p90-94.pdf?sequence=1&isAllowed=y  

2. ɺʦʨʦʙʯʫʢ ʄ.ʉ., ʇʘʰʢʝʚʠʯ ʂ. ʃ., ʗʢʦʚʣʻʚ ʄ.ɯ., ʉʢʣʷʨʝʥʢʦ ʅ.ɺ. ʂʦʜʦʚʘʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʷʢ ʽʥʥʦʚʘʮʽʡʥʠʡ ʟʘʩʽʙ ʫ ʜʠʟʘʡʥʽ ʨʝʢʣʘʤʠ. ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ 

ʩʫʯʘʩʥʦʛʦ ʜʠʟʘʡʥʫ: ʟʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ IV ʄʽʞʥʘʨʦʜʥʦʾ  

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ, ʤ. ʂʠʾʚ, 27 ʢʚʽʪʥʷ  

https://repository.utm.md/bitstream/handle/5014/24836/Simpoz-Creativitate-Tehnologie-Marketing-2023-p90-94.pdf?sequence=1&isAllowed=y
https://repository.utm.md/bitstream/handle/5014/24836/Simpoz-Creativitate-Tehnologie-Marketing-2023-p90-94.pdf?sequence=1&isAllowed=y
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2022 ʨʦʢʫ. ʂʠʾʚ: ʂʅʋʊɼ, 2022. ʉ. 282-284. 

https://ibn.idsi.md/sites/default/files/imag_file/%2Bɼʠʟʘʡʥ%2B2022_ʊ2_com

pressed.pdf  

3. ɺʦʨʦʙʯʫʢ ʄ.ʉ., ʉʢʣʷʨʝʥʢʦ ʅ.ɺ. ʂʦʜ ʷʢ ʟʘʩʽʙ ʩʪʚʦʨʝʥʥʷ ʦʙʨʘʟʫ ʚ ʜʠʟʘʡʥʽ 

ʚʽʟʫʘʣʴʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ. ɻʨʘʘʣʴ ʥʘʫʢʠ. 2021. ˉ1. ʉ. 545-547. 

https://doi.org/10.36074/grail-of-science.19.02.2021.116  

4. ʉʢʣʷʨʝʥʢʦ ʅ.ɺ., ʂʘʣʠʪʶʢ (ɺʦʨʦʙʯʫʢ) ʄ.ʉ. ʌʦʨʤʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. Les tendances actuelles de la mondialisation de la science 

mondiale: ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ȿȳɻOɆ, 2020. ˉ1. ʉ. 106ï107. 

https://doi.org/10.36074/03.04.2020.v3.33  

5. ʐʠʥʢʘʨ ɸ.ɺ., ɺʦʨʦʙʯʫʢ ʄ.ʉ. VR ʪʝʭʥʦʣʦʛʽʾ ï ̔ ʥʥʦʚʘʮʽʡʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʚ ʜʠʟʘʡʥʽ. ʊʨʘʜʠʮʽʾ ʪʘ ʥʦʚʘʮʽʾ ʚ ʜʠʟʘʡʥʽ: ʟʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ ɯ 

ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʪʘ 

ʩʪʫʜʝʥʪʽʚ, ʤ. ʃʫʮʴʢ, 27 ʪʨʘʚʥʷ 2022 ʨʦʢʫ. ʃʫʮʴʢ: ʃʅʊʋ, 2022. ʉ. 79-83. 

6. ɺʦʨʦʙʯʫʢ ʄ.ʉ., ʉʢʣʷʨʝʥʢʦ ʅ.ɺ. ʉʪʨʫʢʪʫʨʥʝ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʜʠʟʘʡʥʽ ʚʽʟʫʘʣʴʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ. ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ 

ʩʫʯʘʩʥʦʛʦ ʜʠʟʘʡʥʫ: ʟʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ III ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ, ʤ. ʂʠʾʚ, 22 ʢʚʽʪʥʷ 2021 ʨʦʢʫ. ʂʠʾʚ: ʂʅʋʊɼ, 2021. ʉ. 22-25. 

https://er.knutd.edu.ua/bitstream/123456789/18092/1/APSD2021_V2_P022-

025.pdf  

7. ʂʘʣʠʪʶʢ (ɺʦʨʦʙʯʫʢ) ʄ.ʉ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʰʪʨʠʭʦʚʦʛʦ ʪʘ QR-ʢʦʜʫʚʘʥʥʷ. 

ʊʨʘʜʠʮʽʾ ʪʘ ʥʦʚʘʮʽʾ ʫ ʜʠʟʘʡʥʽ: ʪʝʟʠ ʜʦʧʦʚʽʜʝʡ V ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ, ʤ. ʃʫʮʴʢ, 17 ʢʚʽʪʥʷ 2020 ʨʦʢʫ. ʃʫʮʴʢ: ʃʅʊʋ, 

2020. ʉ. 87-92. 

8. ʂʘʣʠʪʶʢ (ɺʦʨʦʙʯʫʢ) ʄ.ʉ. ʉʪʨʫʢʪʫʨʥʝ ʬʦʨʤʦʪʚʦʨʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʩʠʩʪʝʤ 

ʫ ʢʦʥʪʝʢʩʪʽ ʚʽʟʫʘʣʴʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ. ʅʘʫʢʘ, ʪʝʭʥʦʣʦʛʽʾ, ʽʥʥʦʚʘʮʽʾ: ʪʝʥʜʝʥʮʽʾ 

ʨʦʟʚʠʪʢʫ ʚ ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ: ʪʝʟʠ ʜʦʧʦʚʽʜʝʡ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ, ʤ. ʍʘʨʢʽʚ, 17 ʢʚʽʪʥʷ 2020 ʨʦʢʫ. ʍʘʨʢʽʚ: ʍʅʋʈɽ, 2020. ʉ. 62-

65. 

  

https://ibn.idsi.md/sites/default/files/imag_file/%2BДизайн%2B2022_Т2_compressed.pdf
https://ibn.idsi.md/sites/default/files/imag_file/%2BДизайн%2B2022_Т2_compressed.pdf
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʇʆɿʅɸʏɽʅʔ 

ʐʪʨʠʭ-ʢʦʜ (Barcode) ï ʤʘʰʠʥʦʟʯʠʪʫʚʘʥʠʡ ʩʧʦʩʽʙ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʦʨʥʠʭ ʩʤʫʛ ʽ ʙʽʣʠʭ ʧʨʦʙʽʣʽʚ. 

ʄʘʪʨʠʯʥʠʡ ʢʦʜ ï ʜʚʦʚʠʤʽʨʥʠʡ ʰʪʨʠʭ-ʢʦʜ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʥʪʨʘʩʪʥʠʭ 

ʪʝʤʥʠʭ ʽ ʩʚʽʪʣʠʭ ʢʦʤʽʨʦʢ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʩʽʪʮʽ ʜʣʷ ʢʦʜʫʚʘʥʥʷ ʜʘʥʠʭ.  

ɼʚʦʚʠʤʽʨʥʠʡ ʰʪʨʠʭ-ʢʦʜ ï ʟʘʛʘʣʴʥʠʡ ʪʝʨʤʽʥ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʦʧʠʩʫ ʙʫʜʴ-ʷʢʦʛʦ ʜʚʦʚʠʤʽʨʥʦʛʦ ʰʪʨʠʭ-ʢʦʜʫ. 

QR-ʢʦʜ (QR-code) ï ʜʚʦʚʠʤʽʨʥʠʡ ʰʪʨʠʭ-ʢʦʜ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʦʨʥʠʭ 

ʢʚʘʜʨʘʪʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʘ ʙʽʣʦʤʫ ʪʣʽ. 

AR-ʢʦʜ (ɸR-code) ï ʜʚʦʚʠʤʽʨʥʠʡ ʰʪʨʠʭ-ʢʦʜ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʥʝʦʙʭʽʜʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʛʝʥʝʨʫʚʘʥʥʷ ʜʦʩʚʽʜʫ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ. 

AR (augmented reality) ï ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ ï ʮʝ ʧʦʩʠʣʝʥʥʷ ʨʝʘʣʴʥʦʛʦ 

ʜʦʩʚʽʜʫ ʚ ʬʽʟʠʯʥʦʤʫ ʩʚʽʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʠʭ ʜʘʥʠʭ ʩʪʚʦʨʝʥʠʭ 

ʢʦʤʧôʶʪʝʨʦʤ. 

RR (real reality) ï ʩʧʨʘʚʞʥʷ ʨʝʘʣʴʥʽʩʪʴ. 

AI (artificial intelligence) ï ʐɯ (ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ). 

ʇɿ ï ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. 
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ɺʉʊʋʇ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʴʦʛʦʜʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʩʬʝʨʽ ʦʙʤʽʥʫ 

ʽʥʬʦʨʤʘʮʽʻʶ ʚʩʝ ʛʣʠʙʰʝ ʽʥʪʝʛʨʫʶʪʴʩʷ ʚ ʧʦʚʩʷʢʜʝʥʥʝ ʞʠʪʪʷ ʣʶʜʠʥʠ. ɯʥʪʝʥʩʠʚʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʛʣʦʙʘʣʴʥʝ 

ʧʦʰʠʨʝʥʥʷ ʽ ʥʝʦʙʤʝʞʝʥʠʡ ʜʦʩʪʫʧ ʣʶʜʝʡ ʜʦ ɯʥʪʝʨʥʝʪʫ ʧʨʠʚʝʣʠ ʜʦ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ 

ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʫ ʽʥʬʦʨʤʘʮʽʾ. ʊʝʤʧ ʞʠʪʪʷ ʚʥʽʩ ʩʚʦʾ ʢʦʨʝʢʪʠʚʠ ʪʘ ʟʘʛʦʩʪʨʠʚ 

ʧʨʦʙʣʝʤʫ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʙʝʟʢʦʥʪʘʢʪʥʦ, ʦʩʦʙʣʠʚʦ ʫ ʛʨʦʤʘʜʩʴʢʠʭ ʤʽʩʮʷʭ. 

ɻʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʙʝʟʢʦʥʪʘʢʪʥʦʾ ʨʝʻʩʪʨʘʮʽʾ, ʧʣʘʪʝʞʽʚ, ʧʦʢʫʧʢʠ ʢʚʠʪʢʽʚ, ʦʬʦʨʤʣʝʥʥʷ ʟʘʤʦʚʣʝʥʴ 

ʪʦʱʦ. ɺʦʥʠ ʜʦʩʪʫʧʥ,̔ ʧʨʦʩʪ ̔ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘ ʙʝʟʧʝʯʥʽ ʟʘ ʩʚʦʾʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, 

ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʬʽʟʠʯʥʦʛʦ ʢʦʥʪʘʢʪʫ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʩʚʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʡ ʜʝʢʦʜʫʻʪʴʩʷ ʢʘʤʝʨʦʶ ʪʝʣʝʬʦʥʫ.  

ʇʦʩʪʽʡʥʦ ʬʦʨʤʫʶʪʴʩʷ ʥʦʚʽ ʪʝʥʜʝʥʮʽʾ ʪʘ ʽʥʥʦʚʘʮʽʾ ʚ ʜʠʟʘʡʥʽ, ʪʦʤʫ ʨʦʟʨʦʙʢʘ 

ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʙʘʟʫʻʪʴʩʷ ʥʝ ʣʠʰʝ ʥʘ ʩʪʘʣʽʡ 

ʩʢʣʘʜʦʚʽʡ ʢʦʜʫ, ʘ ʡ ʥʘ ʭʫʜʦʞʥʴʦ-ʦʙʨʘʟʥʦʤʫ ʚʽʜʦʙʨʘʞʝʥʥʶ ʾʭ ʚʽʟʫʘʣʴʥʦʛʦ 

ʚʠʛʣʷʜʫ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʢʦʜʫ ʷʢ ʤʠʩʪʝʮʴʢʦʛʦ ʟʘʩʦʙʫ ʜʣʷ 

ʚʠʨʘʞʝʥʥʷ ʭʫʜʦʞʥʴʦʛʦ ʟʘʜʫʤʫ ʘʚʪʦʨʘ. ʉʘʤʝ ʪʦʤʫ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʝ, ʱʦ 

ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʥʝʩʫʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʝ 

ʧʨʠʟʥʘʯʝʥʥʷ, ʚʦʥʠ ʯʘʩʪʦ ʩʪʘʁʪʴ ʤʠʩʪʝʮʴʢʠʤ ʘʙʦ ʜʠʟʘʡʥʝʨʩʴʢʠʤ ʪʚʦʨʦʤ, ʘ ʪʘʢʦʞ 

ʚʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʧʦʩʪʫʧʦʚʦʛʦ ʧʝʨʝʭʦʜʫ 

ʚʽʜ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʩʧʦʛʣʷʜʘʥʥʷ ʪʚʦʨʫ ʤʠʩʪʝʮʪʚʘ ʛʣʷʜʘʯʝʤ ʜʦ ʘʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ, 

ʫʯʘʩʪʽ ʪʘ ʟʘʥʫʨʝʥʥʷ ʛʣʷʜʘʯʘ ʚ ʥʴʦʛʦ. 

ʇʨʦʮʝʩʠ ʢʦʜʫʚʘʥʥʷ ʪʘ ʜʝʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʩʴʦʛʦʜʥʽ ʧʝʨʝʭʦʜʷʪʴ ʽʟ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫ ʧʣʦʱʠʥʫ ʜʠʟʘʡʥʫ. ɿʚʠʯʘʡʥʽ ʧʦʩʠʣʘʥʥʷ ʚʞʝ ʥʝ 

ʤʦʞʫʪʴ ʟʘʜʦʚʦʣʴʥʠʪʠ ʟʨʦʩʪʘʶʯʽ ʧʦʪʨʝʙʠ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ 

ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʫ ʢʦʤʧʘʢʪʥʦʤʫ, ʧʨʦʩʪʦʤʫ ʚ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘ ʚʽʟʫʘʣʴʥʦ ʧʨʠʻʤʥʦʤʫ ʚʠʛʣʷʜʽ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ ï ʫ ʚʠʛʣʷʜʽ 

ʢʦʜʦʚʘʥʦʛʦ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, ʪʦʙʪʦ ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʯʠ ʤʠʩʪʝʮʴʢʠʭ ʢʦʜʽʚ, 

ʷʢʽ ʧʝʨʝʚʘʞʥʦ ʬʦʨʤʫʶʪʴʩʷ ʟ ʣʽʥʽʡʥʠʭ ʪʘ ʤʘʪʨʠʯʥʠʭ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ. ʊʘʢʘ 

ʧʦʜʘʯʘ ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʥʘʯʥʠʭ ʟʘ ʦʙʩʷʛʦʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʙʣʦʢʽʚ 
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ʪʘ ʨʘʟʦʤ ʟ ʪʠʤ ʧʽʜʚʠʱʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʩʧʦʩʦʙʽʚ ʬʦʨʤʫʚʘʥʥʷ 

ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʢʦʜʫ, ʱʦ ʧʦʚôʷʟʘʥʦ ʽʟ ʜʝʢʦʜʫʚʘʥʥʷʤ ʪʘ ʧʦʜʘʣʴʰʠʤ 

ʩʧʨʠʡʥʷʪʪʷʤ ʡʦʛʦ ʣʶʜʠʥʦʶ. ʉɹ ʦʛʦʜʥʽ ʙʽʣʴʰʽʩʪʴ ʰʪʨʠʭ-ʢʦʜʽʚ ʪʘ ʤʘʪʨʠʯʥʠʭ 

ʢʦʜʽʚ (QR-ʢʦʜʠ, AR-ʢʦʜʠ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʦʟʨʦʙʥʠʢʘʤʠ ʷʢ ʪʝʭʥʽʯʥʠʡ 

ʦʙôʻʢʪ, ʥʝʭʪʫʶʯʠ ʾʭ ʧʨʠʭʦʚʘʥʠʤʠ ʘʜʘʧʪʠʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʘ ʥʝʨʦʟʢʨʠʪʠʤ 

ʚʽʟʫʘʣʴʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʨʦʟʚʠʪʢʫ 

ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʪʘ ʜʠʟʘʡʥʫ ʟʘʛʘʣʦʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʦʪʨʽʙʥʦ ʨʦʟʛʣʷʜʘʪʠ ʢ̫ ʩʠʤʙʽʦʟ ʽʥʬʦʨʤʘʮʽʾ, ʚʽʟʫʘʣʴʥʦʛʦ 

ʦʙʨʘʟʫ ʜʠʟʘʡʥ-ʧʨʦʜʫʢʪʫ ʪʘ ʩʝʨʝʜʦʚʠʱʘ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʷʢʠʡ ʻ ʥʝʚʽʜôʻʤʥʦʶ 

ʩʢʣʘʜʦʚʦʶ ʤʠʩʣʝʥʥʷ ʣʶʜʠʥʠ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʜʠʟʘʡʥ ʘʢʫʤʫʣʶʻ ʟʥʘʥʥʷ ʨʽʟʥʠʭ 

ʛʘʣʫʟʝʡ ʫ ʻʜʠʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʨʦʩʪʽʨ ʪʘ ʧʝʨʝʜʙʘʯʘʻ ʷʢʽʩʥʠʡ ʧʦʢʘʟʥʠʢ 

ʢʦʤʫʥʽʢʘʮʽʾ ʫ ʩʝʨʝʜʦʚʠʱʽ ʪʘ ʩʫʩʧʽʣʴʩʪʚʽ.  

ʇʨʦʙʣʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʮʽʣʽʩʥʦʾ ʜʠʟʘʡʥ-ʢʦʥʮʝʧʮʽʾ ʚʠʨʦʙʫ ʪʦʨʢʘʻʪʴʩʷ 

ʧʠʪʘʥʥʷ ʚʽʟʫʘʣʴʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʐʠʨʦʢʘ ʩʬʝʨʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥ ɹʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ (ʦʩʚʽʪʘ, ʤʝʜʠʮʠʥʘ, 

ʪʦʨʛʽʚʝʣʴʥʘ ʩʧʨʘʚʘ, ʚʠʨʦʙʥʠʯʘ, ʤʠʩʪʝʮʴʢʘ ʩʬʝʨʠ ʪʦʱʦ) ʧʦʪʨʝʙʫʻ 

ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʢʦʥʮʝʧʮʽʾ ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʠʟʘʡʥ-ʧʨʦʜʫʢʪʽʚ ʪʘ ʟʘʣʫʯʝʥʥʷ 

ʩʪʘʥʜʘʨʪʥʠʭ ʢʦʜʽʚ ʜʦ ʧʨʦʮʝʩʽʚ ʜʠʟʘʡʥ-ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ, ʱʦ 

ʟʫʤʦʚʠʣʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʜʥʘʢ, ʡ ʥʝ ʤʦʞʥʘ ʟʘʧʝʨʝʯʫʚʘʪʠ ʚʧʣʠʚ 

ʩʚʽʪʦʚʦʛʦ ʜʠʟʘʡʥʫ ʥʘ ʨʦʟʚʠʪʦʢ ʢʦʜʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ, ʱʦ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʜʦʩʣʽʜʞʝʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʈʦʟʢʨʠʪʪʷ ʦʙʨʘʥʦʾ 

ʪʝʤʠ ʚʠʨʽʰʫʻ ʧʨʦʙʣʝʤʫ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʩʚʽʪʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʘʥʦʚʣʝʥʥʷ ʡ 

ʨʦʟʚʠʪʢʫ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʠʟʘʡʥʽ. 

ɺʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʚʧʣʠʚʫ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʩʧʦʞʠʚʘʯʘ ʜʦʟʚʦʣʠʪʴ ʛʣʠʙʰʝ ʟʨʦʟʫʤʽʪʠ 

ʟʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʡʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʟ ʪʦʯʢʠ ʟʦʨʫ ʜʠʟʘʡʥʫ, ʱʦ ʩʧʨʠʷʪʠʤʝ 

ʨʦʟʰʠʨʝʥʥʶ ʟʥʘʥʴ ʫ ʮʽʡ ʩʬʝʨʽ. 

ɼʞʝʨʝʣʴʥʦʶ ʙʘʟʦʶ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʠ ʪʝʦʨʝʪʠʯʥʽ ʧʨʘʮʽ 

ʜʦʩʣʽʜʥʠʢʽʚ ʧʨʦʮʝʩʽʚ ʨʦʟʚʠʪʢʫ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʽ 

ʚʧʣʠʥʫʣʠ ʥʘ ʝʩʪʝʪʠʢʫ ʪʘ ʩʚʽʜʦʤʽʩʪʴ ʩʧʦʞʠʚʘʯʽʚ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʠʣʠ ʢʦʜʦʚʘʥʫ 
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ʽʥʬʦʨʤʘʮʽʶ ʚ ʜʠʟʘʡʥʽ ʷʢ ʩʘʤʦʩʪʽʡʥʫ ʩʬʝʨʫ ʪʚʦʨʯʦʩʪʽ ʡ ʦʢʨʝʩʣʠʣʠ ʦʩʥʦʚʥʽ 

ʪʝʥʜʝʥʮʽʾ ʾʾ ʨʦʟʚʠʪʢʫ. ʎʝ ʚʽʜʦʙʨʘʞʝʥʦ ʫ ʧʨʘʮʷʭ ʪʘʢʠʭ ʥʘʫʢʦʚʮʽʚ: 

- ʩʚʽʪʦʚʽʡ ʽʩʪʦʨʽʾ ʜʠʟʘʡʥʫ ï J. Brooks, N. Daudpota, M. Ebner, Z. Cao, 

S. Chandra, J. Gao, A. Hamad, S. Hussain, P. Ildiko, R. Jagatesan, F. Kappe, 

M. Khan, S. Mazleena, S. Lisa, K. Pandya, G. Piersantelli, L. Prakash, 

S. Ranganathan, R. Rocco, S. Sen, I. Subariah, G. Shokeen, S. Verma, K. Zia, 

D. Zhang, M. Zhou, ʃ. ɸʥʜʨʽʻʚʩʴʢʠʡ, ɺ. ʂʦʩʽʚ, ʆ. ʈʦʛʦʪʯʝʥʢʦ, ʄ. ʗʢʦʚʣʻʚ; 

- ʨʦʟʚʠʪʢʫ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʠʟʘʡʥʽ ï J. Bharti, S. Chand, F. Chen, 

S. Dong, M. Destefano, M. Goken, F. Hakimpour, S. Jain, T. Kneese, A. Sahu, 

K. Solanki, S. Sharma, ʆ. ɭʞʦʚʘ, ʄ. ʂʦʣʦʩʥʽʯʝʥʢʦ, ʂ. ʇʘʰʢʝʚʠʯ, ʅ. ʉʢʣʷʨʝʥʢʦ, 

ʅ. ʏʫʧʨʽʥʘ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʦʩʚʽʪʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʙʽʙʣʽʦʪʝʢʘʭ 

ʪʘ ʘʨʭʽʚʘʭ ʚʠʚʯʘʣʠ N. Bhargava, J. Chang, A. Hamurcu, R. Hartatik, A. Kumawat, 

C. Law, E. Masih, A. Mulla, D. Martono, S. Patil, K. Rēzvanoglu, F. Sudarto, 

R.  Suman, P. Terdale, S. Timur; 

- ʢʽʙʝʨʙʝʟʧʝʢʘ ʪʘ ʜʝʢʦʜʫʚʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ï S. Chun, M. 

Hamzah, R. Ibrahim, D. Lorenzi, F. Ramli, N. Rosli, B. Shafiq, N. Shaw, J. Vaidya, 

S. Yaacob, Y. Yahya, R. Yusoff, N. Zainuddin; 

- ʜʠʟʘʡʥʫ ʚʠʨʦʙʽʚ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ï R. Adelmann, T. Cata, 

S. Ertekin, M. Le, E. Loun, P. Patel, E. Selcuk, C. Teuta, ɺ. ɹʦʥʜʘʨʝʥʢʦ, ʊ. ɼʽʙʨʦʚʘ, 

ʆ. ɻʘʣʴʯʠʥʩʴʢʘ, ʊ. ʂʨʦʪʦʚʘ, ɯ. ʆʧʴʦʥʦʚʘ, ʂ. ʇʘʰʢʝʚʠʯ, ʅ. ʏʫʧʨʽʥʘ, ɯ. ʗʢʦʚʝʮʴ; 

- ʽʥʥʦʚʘʮʽʾ ʪʘ ʽʥʪʝʛʨʘʮʽʷ ʟ ʰʪʫʯʥʠʤ ʽʥʪʝʣʝʢʪʦʤ ï C. Ball, 

R.  Bahubalendruni, P. Bozek, L. Berg, P. Cameron, S. Chu, F. Esmaeelbeigi, 

J. Francis, A. Hamad, K. Huang, B. Jia, H. Kim, J. Lint, H-T. Lim, J. Pan, 

E. Pivarciova, Y. Ro, M. Roodposhti, X. Sun, J. Vance, I. Wohlgenannt, ʄ. ʆʧʘʣʻʚ, 

ʈ. ʍʠʥʝʚʠʯ ʪʘ ʽʥʰʽ. 

 ɿʚ'ʷʟʦʢ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʧʣʘʥʘʤʠ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ. 

ɼʠʩʝʨʪʘʮʽʷ ʚʠʢʦʥʘʥʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʧʨʷʤʽʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʢʘʬʝʜʨʠ 

ʤʠʩʪʝʮʪʚʘ ʪʘ ʜʠʟʘʡʥʫ ʢʦʩʪʶʤʘ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ çʅ/ʥ 7/21 ɼʠʟʘʡʥ ʽ ʤʠʩʪʝʮʪʚʦ ʫ ʩʪʚʦʨʝʥʥʽ ʩʠʩʪʝʤ 
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ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ ʣʶʜʠʥʠ: ʝʨʛʦʥʦʤʽʯʥʽ, ʝʩʪʝʪʠʯʥʽ, ʝʢʦʣʦʛʽʯʥʽ, ʝʪʥʦʢʫʣʴʪʫʨʥʽ 

ʘʩʧʝʢʪʠè (2021-2023ʨʨ.), ʢʘʬʝʜʨʠ ʤʫʣʴʪʠʤʝʜʽʡʥʦʛʦ ʜʠʟʘʡʥʫ ʂʅʋʊɼ çʅ/ʥ 40/22 

ʍʫʜʦʞʥʴʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʘʩʧʝʢʪʠ ʬʦʨʤʫʚʘʥʥʷ ʚʽʟʫʘʣʴʥʦʛʦ ʟʤʽʩʪʫ ʫ ʜʠʟʘʡʥʽ 

ʟʘʩʦʙʘʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡè (2022-2023ʨʨ.) ʪʘ ʫ ʤʝʞʘʭ ʽʥʽʮʽʘʪʠʚʥʦʾ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʪʝʤʠ ʂʅʋʊɼ 0122U202029 çʄʝʪʦʜʠ ʽ ʟʘʩʦʙʠ ʨʦʟʨʦʙʢʠ 

ʦʙôʻʢʪʽʚ ʜʠʟʘʡʥʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʦʮʽʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ 

ʝʨʛʦʥʦʤʽʯʥʠʭ ʯʠʥʥʠʢʽʚè (2023-2024ʨʨ.); ʦʢʨʝʤʽ ʨʦʟʜʽʣʠ ʨʦʙʦʪʠ ʚʠʢʦʥʘʥʦ ʫ 

ʨʘʤʢʘʭ ʜʦʛʦʚʦʨʫ ʥʘ ʩʪʚʦʨʝʥʥʷ ʽ ʧʝʨʝʜʘʯʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ 

çʈʦʟʨʦʙʢʘ ʜʠʟʘʡʥʫ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ʜʣʷ ʩʪʦʤʘʪʦʣʦʛʽʯʥʦʛʦ ʙʨʝʥʜʫè (ʜʦʛʦʚʽʨ 

ˉ1319 ʚʽʜ 09.07.2024 ʨ.). 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʚʠʢʦʥʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥ ɹʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʠʟʘʡʥʽ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʭ 

ʝʚʦʣʶʮʽʾ, ʭʘʨʘʢʪʝʨʥʠʭ ʪʝʥʜʝʥʮʽʡ, ʪʠʧʦʣʦʛʽʾ, ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʟʘʩʦʙʽʚ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʻʢʪʥʦʾ ʧʨʘʢʪʠʢʠ ʜʠʟʘʡʥʫ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʧʦʩʪʘʚʣʝʥʦ ʪʘ ʚʠʨʽʰʝʥʦ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

ï ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʥʘʫʢʦʚʦʛʦ ʚʠʚʯʝʥʥʷ ʪʝʤʠ, 

ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʜʞʝʨʝʣʴʥʫ ʙʘʟʫ ʽ ʤʝʪʦʜʦʣʦʛʽʶ ʜʦʩʣʽʜʞʝʥʥʷ; 

ï ʜʦʩʣʽʜʠʪʠ ʝʚʦʣʶʮʽʶ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ, ʧʨʦʩʪʝʞʠʪʠ ʾʭ ʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ; 

ï ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʬʝʨʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥ ɹ

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʠʟʘʡʥʽ ʟʘ ʧʝʨʽʦʜ ʾʭ ʽʩʥʫʚʘʥʥʷ; 

ï ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʪʠʧʦʣʦʛʽʶ ʩʠʩʪʝʤ ʢʦʜʫʚʘʥʥʷ ʫ ʨʽʟʥʠʭ ʚʠʜʘʭ ʜʠʟʘʡʥʫ; 

ï ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʛʨʘʬʽʯʥ ̔ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʟʘ ʨʽʚʥʝʤ ʧʦʜʘʯʽ 

ʽʥʬʦʨʤʘʮʽʾ ʟ ʪʦʯʢʠ ʟʦʨʫ ʜʠʟʘʡʥ-ʧʨʦʻʢʪʫʚʘʥʥʷ; 

ï ʚʠʟʥʘʯʠʪʠ ʧʨʠʥʮʠʧʠ ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʴʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ; 

ï ʜʦʩʣʽʜʠʪʠ ʭʫʜʦʞʥʴʦ-ʦʙʨʘʟʥʽ ʪʘ ʢʦʤʧʦʟʠʮʽʡʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥ,ɹ ʚʠʟʥʘʯʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʦʚʪʦʨʝʥʥʷ ʾʭ 

ʦʩʥʦʚʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʧʨʦʻʢʪʫʚʘʥʥʽ ʢʦʜʫ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʰʪʨʠʭ-ʢʦʜʠ, QR-ʢʦʜʠ ʪʘ AR-ʢʦʜʠ ʟ ʧʦʟʠʮʽʡ 
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ʜʠʟʘʡʥʫ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʛʨʘʬʽʯʥ ̔ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʜʠʟʘʡʥʽ, ʾʭʥʷ ʝʚʦʣʶʮʽʷ, ʪʠʧʦʣʦʛʽʾ ʪʘ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ. 

ʍʨʦʥʦʣʦʛʽʯʥʽ ʤʝʞʽ ʜʦʩʣʽʜʞʝʥʥʷ ï ʍʍ ʩʪʦʣʽʪʪʷ ï ʧʦʯʘʪʦʢ ʍʍɯ ʩʪʦʣʽʪʪʷ 

(ʧʝʨʽʦʜ ʽʩʥʫʚʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ).  

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʟʥʘʯʝʥʦʾ ʤʝʪʠ ʽ ʟʘʚʜʘʥʴ ʚ ʭʦʜʽ 

ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ. ɺʽʥ ʜʦʟʚʦʣʠʚ 

ʧʨʦʚʝʩʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥ ɹ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʤʝʪʦʶ 

ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʪʘʤʘʥʥʠʭ ʾʤ ʭʫʜʦʞʥʴʦ-ʦʙʨʘʟʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʚʦʨʝʥʥʷ ʡ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʮʽʣʽʩʥʦʾ ʬʽʢʩʘʮʽʾ ʚʽʟʫʘʣʴʥʦ-ʦʙʨʘʟʥʦʾ ʤʦʚʠ ʢʦʜʫ ʚ ʝʩʪʝʪʠʯʥʦʤʫ ʪʘ 

ʩʦʮʽʦʢʫʣʴʪʫʨʥʦʤʫ ʢʦʥʪʝʢʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ ʧʦʣʝ ʜʣʷ ʢʦʤʫʥʽʢʘʮʽʾ ʟ 

ʩʝʨʝʜʦʚʠʱʝʤ ʪʘ ʣʶʜʠʥʦʶ ʽ ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʜʦ ʘʜʘʧʪʘʮʽʾ ʪʘ ʽʥʪʝʛʨʘʮʽʾ. ʇʦʨʽʚʥʷʣʴʥʦ-

ʽʩʪʦʨʠʯʥʠʡ ʤʝʪʦʜ ʜʦʟʚʦʣʠʚ ʧʨʦʩʪʝʞʠʪʠ ʝʪʘʧʠ ʨʦʟʚʠʪʢʫ ʣʽʥʽʡʥʠʭ ʪʘ ʤʘʪʨʠʯʥʠʭ 

ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʚ ʽʩʪʦʨʠʯʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʪʘ ʟʘʩʚʽʜʯʠʚ ʧʨʦʮʝʩʠ ʽʥʪʝʛʨʘʮʽʾ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʚʽʟʫʘʣʴʥʦ-ʦʙʨʘʟʥʦʾ ʤʦʚʠ ʫ 

ʮʽʣʽʩʥʦʤʫ ʜʠʟʘʡʥ-ʧʨʦʜʫʢʪʽ. ɿʘʩʪʦʩʦʚʘʥʦ ʝʤʧʽʨʠʯʥʽ ʤʝʪʦʜʠ ʥʘʫʢʦʚʦʛʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʥʘʷʚʥʠʭ ʟʨʘʟʢʽʚ ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʢʦʜʽʚ ʷʢʽ 

ʜʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʠʪʠ ʾʭ ʜʠʟʘʡʥ-ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʜʦʩʣʽʜʠʪʠ ʧʨʠʥʮʠʧʠ 

ʧʨʦʻʢʪʫʚʘʥʥʷ. 

ʄʝʪʦʜ ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʜʘʥʠʭ ʟʘʩʪʦʩʦʚʘʥʠʡ ʜʣʷ ʩʢʣʘʜʘʥʥʷ 

ʪʠʧʦʣʦʛʽʾ ʪʘ ʨʷʜʫ ʢʣʘʩʠʬʽʢʘʮʽʡ. ʍʫʜʦʞʥʴʦ-ʛʨʘʬʽʯʥʠʡ, ʭʫʜʦʞʥʴʦ-ʢʦʤʧʦʟʠʮʽʡʥʠʡ, 

ʭʫʜʦʞʥʴʦ-ʦʙʨʘʟʥʠʡ ʜʠʟʘʡʥ-ʘʥʘʣʽʟʠ ʷʢ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʣʠ ʟʤʦʛʫ ʚʠʚʯʠʪʠ 

ʩʧʝʮʠʬʽʢʫ ʧʨʦʻʢʪʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʠʟʘʡʥʽ ʪʘ 

ʤʦʞʣʠʚʦʩʪʽ ʾʾ ʜʝʢʦʜʫʚʘʥʥʷ. ʄʝʪʦʜ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʠʚ ʚʠʟʥʘʯʝʥʥʷ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʪʝʥʜʝʥʮʽʡ ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʽʚ ʢʦʜʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʪʘ 

ʜʝʢʦʜʫʚʘʥʥʷ ʛʨʘʬʽʯʥʦʾ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʢʦʥʪʝʢʩʪʽ ʜʠʟʘʡʥʫ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʦ ʣʽʪʝʨʘʪʫʨʥʽ ʜʞʝʨʝʣʘ ʥʘʷʚʥʽ ʚ ʙʽʙʣʽʦʪʝʢʘʭ, 

ʨʝʧʦʟʠʪʦʨʽʷʭ, ʝʣʝʢʪʨʦʥʥʠʭ ʙʽʙʣʽʦʪʝʢʘʭ, ʛʨʘʬʽʯʥʽ ʤʘʪʝʨʽʘʣʠ, ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʠ ʪʘ 

ʚʽʟʫʘʣʴʥʦ ʦʙʩʪʝʞʝʥʦ ʟʨʘʟʢʠ ʜʠʟʘʡʥ-ʦʙôʻʢʪʽʚ ʟ ʝʣʝʤʝʥʪʘʤʠ ʢʦʜʫʚʘʥʥʷ ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. 
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ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴ ʥʘʫʢʦʚʫ ʥʦʚʠʟʥʫ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, ʧʦʣʷʛʘʶʪʴ ʫ ʪʘʢʦʤʫ:  

ʫʧʝʨʰʝ: 

ï ʢʦʤʧʣʝʢʩʥʦ ʪʘ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʝʚʦʣʶʮʽʾ 

ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥ ɹʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʠʟʘʡʥʽ; 

ï ʨʦʟʛʣʷʥʫʪʦ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʷʢ ʽʥʪʝʛʨʘʮʽʶ 

ʙʘʟʠ ʜʘʥʠʭ ʪʘ ʛʨʘʬʽʯʥʦʛʦ ʪʚʦʨʫ ʤʠʩʪʝʮʪʚʘ; 

ï ʨʦʟʨʦʙʣʝʥʦ ʢʦʥʮʝʧʮʽ ʁ ʧʨʦʻʢʪʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥ ɹʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʠʟʘʡʥʽ; 

ï ʚʠʟʥʘʯʝʥʦ ʚʧʣʠʚ ʬʨʘʢʪʘʣʫ ʥʘ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ 

ʩʢʣʘʜʦʚʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʷʢ ʩʪʠʣʝʫʪʚʦʨʶʶʯʦʛʦ 

ʝʣʝʤʝʥʪʫ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʢʦʜ̔ʚ; 

ï ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʩʬʝʨʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥ ɹ

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʠʟʘʡʥʽ; 

ï ʨʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʧʨʦʻʢʪʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥ ɹʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʠʟʘʡʥʽ. 

ʚʜʦʩʢʦʥʘʣʝʥʦ: 

ï ʪʠʧʦʣʦʛʽʶ ʩʠʩʪʝʤ ʢʦʜʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥ ɹ ʟʘ ʚʠʜʦʤ 

ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʪʠʧʦʤ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ 

ʧʨʠʟʥʘʯʝʥʥʷʤ, ʩʬʝʨʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʚʠʜʦʤ ʜʠʟʘʡʥʫ, ʤʝʪʦʜʦʤ ʢʦʜʫʚʘʥʥʷ ʪʘ 

ʩʧʦʩʦʙʦʤ ʚʽʟʫʘʣʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ ʮʠʭ ʟʦʙʨʘʞʝʥ;ɹ. 

ï ʢʣʘʩʠʬʽʢʘʮʽʶ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥ ɹʰʪʨʠʭ-ʢʦʜʽʚ, QR-ʢʦʜʽʚ ʪʘ AR-

ʢʦʜʽʚ ʟʘ ʨʽʚʥʝʤ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʛʨʘʬʽʯʥʦʾ, ʧʨʝʜʤʝʪʥʦʾ ʪʘ ʧʨʦʩʪʦʨʦʚʦʾ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. 

ʥʘʙʫʣʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ: 

ï ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʛʘʣʫʟʽ ʩʫʯʘʩʥʦʛʦ ʤʠʩʪʝʮʪʚʦʟʥʘʚʩʪʚʘ ʟ ʧʠʪʘʥʴ 

ʨʦʟʚʠʪʢʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ; 

ï ʭʫʜʦʞʥʴʦ-ʦʙʨʘʟʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥ ɹ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʠʟʘʡʥʽ; 

ï ʧʨʠʥʮʠʧʠ ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʴʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 
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ʽʥʬʦʨʤʘʮʽʾ ʟ ʪʦʯʢʠ ʟʦʨʫ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʙʫʜʦʚʠ ʰʪʨʠʭ-ʢʦʜʫ, QR-ʢʦʜʫ ʪʘ AR-ʢʦʜʫ; 

ï ʩʧʦʩʦʙʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʪʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʷʢ 

ʥʝʚʽʜôʻʤʥʦʾ ʯʘʩʪʠʥʠ ʜʠʟʘʡʥʫ ʧʨʦʜʫʢʪʫ. 

ʊʝʦʨʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʧʦʛʣʠʙʣʝʥʥʽ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʫ ʛʘʣʫʟʽ ʩʫʯʘʩʥʦʛʦ ʤʠʩʪʝʮʪʚʦʟʥʘʚʩʪʚʘ ʟ ʧʠʪʘʥʴ ʨʦʟʚʠʪʢʫ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʠʟʘʡʥʽ ʚ ʩʚʽʪʦʚʦʤʫ ʢʦʥʪʝʢʩʪʽ ʟʘʜʣʷ ʘʜʘʧʪʘʮʽʾ ʮʠʭ 

ʟʦʙʨʘʞʝʥʴ ʫʢʨʘʾʥʩʴʢʠʤʠ ʛʨʘʬʽʯʥʠʤʠ ʜʠʟʘʡʥʝʨʘʤʠ ʡ ʧʨʦʤʠʩʣʦʚʮʷʤʠ ʚ ʘʚʪʦʨʩʴʢʽ 

ʨʦʟʨʦʙʢʠ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʠʩʝʨʪʘʮʽʾ ʧʦʣʷʛʘʻ ʚ ʫʟʘʛʘʣʴʥʝʥʥʽ ʩʚʽʪʦʚʦʛʦ ʪʘ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʜʦʩʚʽʜʫ ʧʨʦʻʢʪʥʠʭ ʜʠʟʘʡʥ-ʧʨʘʢʪʠʢ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʧʠʪʘʥʴ 

ʢʦʜʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʪʘ ʟʙʘʛʘʯʝʥʥʽ ʚʠʭʽʜʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ʜʣʷ 

ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʩʚʽʪʣʝʥʽ ʫ ʜʠʩʝʨʪʘʮʽʾ ʥʘʫʢʦʚʽ ʤʘʪʝʨʽʘʣʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟ ʽʩʪʦʨʽʾ ʪʘ ʪʝʦʨʽʾ ʜʠʟʘʡʥʫ. ʅʘʫʢʦʚʽ 

ʨʝʟʫʣʴʪʘʪʠ ʚʧʨʦʚʘʜʞʝʥʦ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʃʫʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ, ʘʧʨʦʙʦʚʘʥʦ ʧʽʜ ʯʘʩ ʚʠʢʣʘʜʘʥʥʷ ʢʫʨʩʽʚ ʟ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʥʘ 

ʙʘʟʽ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʮʝʥʪʨʫ çVOLYN BUSINESS HUBè ʪʘ ʚʠʢʦʨʠʩʪʘʥʦ 

ʧʨʠ ʨʦʟʨʦʙʮʽ ʪʚʦʨʯʠʭ ʨʦʙʽʪ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʊʆɺ çɺʆʃʀʅʉʔʂɯ ʆʇʊʀʏʅɯ 

ʄɽʈɽɾɯè. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʚ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʪʝʤʠ, ʟʜʽʡʩʥʝʥʥʽ 

ʚʠʙʦʨʫ ʥʘʧʨʷʤʫ ʜʦʩʣʽʜʞʝʥʴ, ʚ ʫʟʘʛʘʣʴʥʝʥʥʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʘ ʪʘʢʦʞ ʫ 

ʚʠʨʽʰʝʥʥʽ ʦʩʥʦʚʥʠʭ ʭʫʜʦʞʥʴʦ-ʪʚʦʨʯʠʭ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ. ɹʝʟʧʦʩʝʨʝʜʥʴʦ 

ʘʚʪʦʨʦʤ ʢʦʤʧʣʝʢʩʥʦ ʜʦʩʣʽʜʞʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʨʦʟʨʦʙʣʝʥʦ ʪʠʧʦʣʦʛʽʶ ʩʠʩʪʝʤ ʢʦʜʫʚʘʥʥʷ ʫ 

ʜʠʟʘʡʥʽ ʪʘ ʚʠʦʢʨʝʤʣʝʥʦ ʧʨʠʥʮʠʧʠ ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʴʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɸʚʪʦʨʦʚʽ ʥʘʣʝʞʘʪʴ ʦʩʥʦʚʥʽ ʽʜʝʾ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʩʥʦʚʢʠ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʢʦʨʜʦʥʥʠʭ ʚʠʜʘʥʥʷʭ. 

ɸʧʨʦʙʘʮʽʷ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʨʝʟʫʣʴʪʘʪʠ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʜʦʧʦʚʽʜʘʣʠʩʴ ʪʘ ʦʙʛʦʚʦʨʶʚʘʣʠʩʴ ʥʘ ʩʠʤʧʦʟʽʫʤʘʭ,  

ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʫ ʧʝʨʽʦʜ ʟ 2020 ʧʦ 2025 ʨʨ., ʫ ʪʦʤʫ ʯʠʩʣʽ: V-
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ʡ ʤʽʞʥʘʨʦʜʥʠʡ ʩʠʤʧʦʟʽʫʤ çCreativitate. Tehnologie. Marketingè, ʄʦʣʜʦʚʘ, 2023, 

ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çLes tendances actuelles de la 

mondialisation de la science mondialeè, ʄʦʥʘʢʦ, 2020, ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʩʫʯʘʩʥʦʛʦ ʜʠʟʘʡʥʫè, ʂʠʾʚ 2020-

2024 ʨʨ., ʄʽʞʥʘʨʦʜʥʽʡ ʩʪʫʜʝʥʪʩʴʢʽʡ ʢʦʥʬʝʨʝʥʮʽʾ, ʍʘʨʢʽʚ, 2020, ʄʽʞʥʘʨʦʜʥʽʡ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʪʘ ʩʪʫʜʝʥʪʽʚ, ʃʫʮʴʢ, 

2022, Vɯɯɯ ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʊʨʘʜʠʮʽʾ ʪʘ ʥʦʚʘʮʽʾ 

ʚ ʜʠʟʘʡʥʽè, ʃʫʮʴʢ, 2024. 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʦʧʫʙʣʽʢʦʚʘʥʦ 16 ʧʨʘʮʴ, ʟ ʥʠʭ 3 

ʩʪʘʪʪʽ ʫ ʞʫʨʥʘʣʘʭ, ʷʢʽ ʚʢʣʶʯʝʥʦ ʜʦ ʥʘʫʢʦʤʝʪʨʠʯʥʦ ʾʙʘʟʠ Scopus, 5 ʩʪʘʪʝʡ ʫ 

ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, 8 ʜʦʧʦʚʽʜʝʡ ʥʘ ʚʩʝʫʢʨʘʾʥʩʴʢʠʭ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ 

ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ, 2 ʟ ʷʢʠʭ ʟʘ ʢʦʨʜʦʥʦʤ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽ ̫ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, ʪʨʴʦʭ 

ʨʦʟʜʽʣʽʚ ʪʘ ʚʠʩʥʦʚʢʽʚ  ̔ʩʪʘʥʦʚʠʪʴ 182 ʩʪʦʨʽʥʢʠ. ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

ʤʽʩʪʠʪʴ 194 ʧʦʟʠʮʽ.ʾ ɼʦʜʘʪʢʠ ʧʦʜʘʥʦ ʥʘ 122 ʩʪʦʨʽʥʢʘʭ. ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ 

ʜʠʩʝʨʪʘʮʽʾ ʩʪʘʥʦʚʠʪʴ 305 ʩʪʦʨʽʥʦʢ.  
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ʈʆɿɼɯʃ 1 

ɯʉʊʆʈɯʆɻʈɸʌɯʗ, ɼɾɽʈɽʃʔʅɸ ɹɸɿɸ  

ʊɸ ʄɽʊʆɼʀ ɼʆʉʃɯɼɾɽʅʅʗ 

 

1.1. ʉʪʘʥ ʥʘʫʢʦʚʦʾ ʨʦʟʨʦʙʣʝʥʦʩʪʽ ʪʝʤʠ 

 

 ʉʴʦʛʦʜʥʽ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʻ ʧʨʝʜʤʝʪʦʤ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘʫʢʦʚʮʽʚ ʪʝʦʨʝʪʠʢʽʚ ʪʘ ʤʠʩʪʝʮʪʚʦʟʥʘʚʮʽʚ ʫʩʴʦʛʦ ʩʚʽʪʫ, ʘʜʞʝ ʚʦʥʘ 

ʩʪʘʣʘ ʟʥʘʢʦʚʠʤ ʷʚʠʱʝʤ ʚ ʤʠʩʪʝʮʪʚ ̔ʪʘ ʥʘʙʫʣʦ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʽʜ ʯʘʩ 

ʧʘʥʜʝʤʽʾ COVID-19. ʅʝʦʙʭʽʜʥʽʩʪʴ ʫʥʠʢʘʪʠ ʬʽʟʠʯʥʦʛʦ ʢʦʥʪʘʢʪʫ ʩʧʨʠʷʣʘ 

ʧʦʰʠʨʝʥʥʶ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʡ ʪʘʢʠʤ ʯʠʥʦʤ ʙʫʣʦ ʦʭʦʧʣʝʥʦ ʙʘʛʘʪʦ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ ʜʦ ʪʦʛʦ ʯʘʩʫ ʥʝ ʟʥʘʣʠ ʘʙʦ ʥʝ ʟʥʘʣʠ ʧʨʦ ʮʶ ʪʝʭʥʦʣʦʛʽʶ. ɺʘʨʪʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʡ ʩʴʦʛʦʜʥʽ  ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦʜʦʚʞʫʶʪʴ ʧʨʦʥʠʢʘʪʠ ʫ ʚʩʽ ʩʬʝʨʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. 

 ʂʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʻ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʪʝʤʦʶ, ʷʢʘ ʽʥʪʝʥʩʠʚʥʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ, ʧʨʦʪʝ, ʟ ʪʦʯʢʠ ʟʦʨʫ ʜʠʟʘʡʥʫ ʚ ʥʘʫʢʦʚʽʡ 

ʣʽʪʝʨʘʪʫʨʽ ʮʝ ʧʠʪʘʥʥʷ ʯʘʩʪʢʦʚʦ ʨʦʟʢʨʠʪʝ ʪʘ ʩʣʘʙʢʦ ʚʠʩʚʽʪʣʝʥʝ ʫ ʣʽʪʝʨʘʪʫʨʥʠʭ 

ʜʞʝʨʝʣʘʭ. ʆʪʞʝ, ʜʘʥʘ ʪʝʤʘ ʧʦʪʨʝʙʫʻ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɼʣʷ ʟʙʠʨʘʥʥʷ ʜʘʥʠʭ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʨʽʟʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʜʞʝʨʝʣʘ ï ʥʘʫʢʦʚʽ ʩʪʘʪʪʽ, ʤʦʥʦʛʨʘʬʽʾ, ʩʣʦʚʥʠʢʠ, ʜʦʚʽʜʥʠʢʦʚʘ ʣʽʪʝʨʘʪʫʨʘ ʪʦʱʦ. 

ʇʝʨʝʚʘʞʥʦ, ʚʦʥʠ ʨʦʟʧʦʚʽʜʘʶʪʴ ʧʨʦ ʧʦʧʝʨʝʜʥʽʡ ʜʦʩʚʽʜ ʚʠʚʯʝʥʥʷ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʘʢʮʝʥʪʫʶʯʠ ʫʚʘʛʫ ʥʘ ʙʫʜʦʚʽ ʣʽʥʽʡʥʠʭ ʢʦʜʽʚ, ʤʘʪʨʠʯʥʠʭ ʢʦʜʽʚ ʪʘ 

ʪʨʠʚʠʤʽʨʥʠʭ ʢʦʜʽʚ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʞʝʨʝʣʘ ʦʧʨʘʮʴʦʚʘʥʽ ʟ ʘʢʘʜʝʤʽʯʥʠʭ 

ʞʫʨʥʘʣʽʚ, ʪʦʨʛʦʚʠʭ ʚʠʜʘʥʴ, ʧʦʧʫʣʷʨʥʠʭ ʧʫʙʣʽʢʘʮʽʡ ʚ ʽʥʪʝʨʥʝʪʽ, ʚʽʜʧʦʚʽʜʥʠʭ 

ʪʝʤʘʪʠʯʥʠʭ ʙʣʦʛʽʚ ʥʘʪʦʤʽʩʪʴ ʨʦʟʢʨʠʚʘʶʪʴ ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ ʭʫʜʦʞʥʴʦ-ʦʙʨʘʟʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʜʽʚ.  

ʉʣʽʜ ʥʘʛʦʣʦʩʠʪʠ ʥʘ ʪʦʤʫ, ʱʦ ʜʞʝʨʝʣʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʽʣʶʩʪʨʘʪʠʚʥʠʡ 

ʤʘʪʝʨʽʘʣ, ʨʦʟʤʽʱʝʥʠʡ ʚ ɯʥʪʝʨʥʝʪʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ ʜʣʷ ʘʥʘʣʽʟʫ ʩʠʩʪʝʤ 

ʢʦʜʫʚʘʥʥʷ ʟ ʧʦʟʠʮʽʡ ʜʠʟʘʡʥʫ. ɹʫʜʴ-ʷʢʽ ʟ ʮʠʭ ʚʽʜʦʤʦʩʪʝʡ ʜʦʧʦʤʦʛʣʠ ʧʨʦʚʝʩʪʠ 

ʩʪʨʫʢʪʫʨʦʚʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʘʜʞʝ ʧʨʠ ʾʭ ʚʠʚʯʝʥʥʽ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʙʘʟʦʚʫ 
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ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʪʝ, ʧʠʪʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥ̫ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʦʪʨʝʙʫʶʪʴ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟ 

ʧʦʟʠʮʽʡ ʜʠʟʘʡʥʫ. 

ʇʠʪʘʥʥʷ ʚʠʚʯʝʥʥʷ ʧʨʦʛʨʘʤʥʦʾ ʧʦʙʫʜʦʚʠ ʩʫʯʘʩʥʠʭ ʽʥʬʦʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʤʝʨʝʞ, ʦʢʨʝʤʽ ʘʩʧʝʢʪʠ ʦʧʪʠʤʽʟʘʮʽʾ ʾʭ ʩʪʨʫʢʪʫʨʠ ʽ ʧʘʨʘʤʝʪʨʽʚ ʦʧʠʩʫʚʘʚ ʫ ʩʚʦʾʡ 

ʢʥʠʟʽ ʄ. ʈʦʭʩ (M. Rohs) [150]. ɸʚʪʦʨʦʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʝʣʝʬʦʥʠ ʟ 

ʧʨʦʛʨʘʤʦʚʘʥʦʶ ʢʘʤʝʨʦʶ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʩʘʤ 

ʧʨʠʩʪʨʽʡ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪ ʷʢ ʜʦʜʘʪʢʦʚʠʡ ʟʘʩʽʙ ʚʚʝʜʝʥʥʷ 

ʢʦʨʠʩʪʫʚʘʯʝʤ ʽ ʜʞʝʨʝʣʦ ʢʦʥʪʝʢʩʪʥʠʭ ʜʘʥʠʭ. 

 ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʠʩʪʝʤʘ ʚʽʟʫʘʣʴʥʦʛʦ ʢʦʜʫ, ʷʢʘ ʧʝʨʝʪʚʦʨʶʻ 

ʪʝʣʝʬʦʥʠ ʟ ʢʘʤʝʨʦʶ ʫ ʤʦʙʽʣʴʥʽ ʜʘʪʯʠʢʠ ʜʣʷ ʜʚʦʚʠʤʽʨʥʠʭ ʚʽʟʫʘʣʴʥʠʭ ʢʦʜʽʚ. 

ʉʠʩʪʝʤʘ, ʪʘʢʦʞ, ʟʘʙʝʟʧʝʯʫʻ ʦʩʥʦʚʫ ʜʣʷ ʥʘʢʣʘʜʘʥʥʷ ʪʝʢʩʪʦʚʦʾ ʘʙʦ ʛʨʘʬʽʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʟʦʙʨʘʞʝʥʥʷ ʢʘʤʝʨʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʚ ʩʝʥʩʽ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ. 

ʎʝ ʧʝʨʝʜʙʘʯʘʻ ʙʝʟʣʽʯ ʤʦʞʣʠʚʦʩʪʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʩʠʪʫʘʮʽʷʭ, ʢʦʣʠ ʽʥʬʦʨʤʘʮʽʷ 

ʤʘʻ ʙʫʪʠ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʘ ʟ ʬʽʟʠʯʥʠʤʠ ʦʙôʻʢʪʘʤʠ [150].  

ɺ. ʈʘʚʽʩʘʥʢʘʨ (V. Ravisankar) ʫ ʩʚʦʾʡ ʧʨʘʮʽ ʜʦʩʣʽʜʞʫʻ ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʠ ʟ 

ʥʝʩʪʘʪʠʯʥʦʶ ʢʦʜʦʚʘʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʜʝ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʝʬʝʢʪʠʚʥʘ ʚʟʘʻʤʦʜʽ ̫

ʤʽʞ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʪʘ ʧʨʦʩʪʠʤ ʽ ʜʦʩʪʫʧʥʠʤ ʬʦʨʤʘʪʦʤ ʢʦʜʽʚ, ʷʢ ̔ʟʙʽʣʴʰʫʶʪʴ 

ʤʦʞʣʠʚʦʩʪʽ ʰʚʠʜʢʦʾ ʧʝʨʝʜʘʯʽ ʚʝʣʠʯʝʟʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʦ ʥʦʚʦʛʦ ʨʽʚʥʷ.  

ɿ ʤʝʪʦʶ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʘʢʪʫʘʣʴʥʠʭ ʜʘʥʠʭ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ɼʞ. ɹʭʘʨʪʽ (J. Bharti) ʧʨʦʚʽʚ ʦʛʣʷʜ ʽʩʥʫʶʯʠʭ ʨʦʙʽʪ ʽʟ ʟʦʙʨʘʞʝʥʥʷ ʰʠʬʨʫʚʘʥʥʷ ʪʘ 

ʚʩʪʘʥʦʚʠʚ, ʱʦ ʢʦʞʥʘ ʪʝʭʥʽʢʘ ʻ ʢʦʨʠʩʥʦʶ ʜʣʷ ʰʠʬʨʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʴ ʫ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʄʝʪʦʜʠ ʦʧʠʩʘʥʽ ʥʘʫʢʦʚʮʝʤ ʧʦʚʥʦʮʽʥʥʦ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ 

ʬʫʥʢʮʽʾ ʙʝʟʧʝʢʠ ʪʘ ʟʘʛʘʣʴʥʦʾ ʚʽʟʫʘʣʴʥʦʾ ʧʝʨʝʚʽʨʢʠ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʧʨʠʜʘʪʥʦʶ ʜʣʷ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

ʆʢʨʝʤʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʶʪʴ ʧʨʘʮʽ ʄ. ɹʻʣʽʢʦʚʦʾ ʧʨʠʩʚʷʯʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʦʩʚʽʪʥʽʡ, ʥʘʫʢʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʙʽʙʣʽʦʪʝʢʘʭ 

ʪʘ ʘʨʭʽʚʘʭ, ʜʝ ʧʝʨʝʚʘʞʥʦ ʤʘʪʨʠʯʥʽ ʢʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʜʦʧʦʤʽʞʥʠʡ ʟʘʩʽʙ 

ʥʘʚʯʘʥʥʷ ʜʣʷ ʦʙʤʽʥʫ ʥʘʚʯʘʣʴʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʤʽʞ ʚʯʠʪʝʣʝʤ ʪʘ ʫʯʥʝʤ, 

ʮʠʬʨʦʚʠʭ ʩʣʘʡʜ-ʰʦʫ [2]. 
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ʗʢʱʦ ʤʦʚʘ ʡʜʝ ʧʨʦ ʤʝʪʦʜʠʢʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʪʦ 

ʚʦʥʠ ʩʣʫʛʫʶʪʴ ʦʩʥʦʚʥʠʤ ʩʧʦʩʦʙʦʤ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ, ʘʜʞʝ ʫ ʢʦʤʧʘʢʪʥʦʤʫ 

ʚʠʛʣʷʜʽ ʟʙʝʨʽʛʘʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʮʠʬʨʦʚʦʾ ʯʠ ʪʝʢʩʪʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʅʘʧʨʠʢʣʘʜ, ʫ QR-ʢʦʜʠ ʤʦʞʥʘ ʚʩʪʘʚʣʷʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʘʪʝʨʽʘʣʠ (ʘʫʜʽʦʬʘʡʣ,  

ʪʝʢʩʪ, PDF-ʬʘʡʣ, URL-ʘʜʨʝʩʫ ʪʦʱʦ).   

ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʦʩʚʽʪʽ ʜʦʩʣʽʜʞʫʚʘʣʠ Zh. Deineko, 

N. Kraievska, V. Lyashenko. ɺʦʥʠ ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʝʟʚʠʯʘʡʥʠʭ QR-ʢʦʜʽʚ ʜʦʧʦʤʦʞʝ ʢʘʬʝʜʨʘʤ ʽ ʫʥʽʚʝʨʩʠʪʝʪʘʤ ʩʪʘʪʠ ʙʽʣʴʰ 

ʧʦʧʫʣʷʨʥʠʤʠ, ʘʜʞʝ ʪʘʢʽ ʢʦʜʠ ʜʦʧʦʤʦʞʫʪʴ ʤ ʚʠʜʽʣʠʪʠʩʷ ʥʘ ʬʦʥʽ ʦʜʥʦʪʠʧʥʠʭ QR-

ʢʦʜʽʚ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʟʨʦʙʠʪʴ ʢʦʜ ʝʬʝʢʪʠʚʥʽʰʠʤ.  

ʅʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʥʘʜʨʫʢʫʚʘʪʠ ʙʫʢʣʝʪʠ ʜʣʷ ʘʙʽʪʫʨʽʻʥʪʽʚ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ 

ʢʫʪʦʯʢʠ, ʜʦʜʘʪʠ ʪʽʥʴ, ʣʦʛʦʪʠʧ ʽ ʪ.ʜ. ɼʦʜʘʚʘʥʥʷ ʪʝʢʩʪʫ ʜʦ ʘʙʦ ʧʦʨʫʯ ʽʟ ʩʘʤʠʤ 

ʢʦʜʦʤ, ʷʢʠʡ ʤʦʞʝ ʧʨʠʚʝʨʥʫʪʠ ʫʚʘʛʫ ʧʦʪʝʥʮʽʡʥʦʛʦ ʩʧʦʞʠʚʘʯʘ, ʝɦ ʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʤʝʨʠ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ ʜʦʧʦʤʦʞʝ ʟʘʮʽʢʘʚʠʪʠ ʪʘ ʩʧʦʥʫʢʘʪʠ 

ʩʢʘʥʫʚʘʪʠ QR-ʢʦʜ [72]. 

ʅʘʫʢʦʚʮʽ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʢʦʜʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʠʪʴ ʧʨʦʛʨʝʩʠʚʥʠʡ ʪʘ ʝʬʝʢʪʠʚʥʠʡ ʜʦʩʚʽʜ ʥʘʚʯʘʥʥʷ 

ʪʘ ʟʘʙʝʟʧʝʯʠʪʴ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʷʢʦʩʪʽ ʦʩʚʽʪʠ ʩʝʨʝʜ ʩʪʫʜʝʥʪʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʙʽʙʣʽʦʪʝʢʘ ʊʝʭʘʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪ ʚ ɸʨʣʽʥʛʪʦʥʽ (University of 

Texas, Arlington) ʚʠʢʦʨʠʩʪʦʚʫʻ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʩʚʦʾʡ ʩʠʩʪʝʤʽ ʨʝʟʝʨʚʫʚʘʥʥʷ ʢʥʠʛ, ʘʄʘʥʯʝʩʪʝʨʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʚ 

ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ (The University of Manchester) ʨʝʘʣʽʟʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʟʘʧʨʦʰʝʥʴ ʥʘ ʘʢʪʫʘʣʴʥʽ ʧʦʜʽʾ ʪʘ ʢʦʥʬʝʨʝʥʮʽʾ ʱʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ, ʟʘʧʠʩʽʚ ʣʝʢʮʽʡ, ʢʦʥʩʧʝʢʪʽʚ, ʧʽʜʨʘʭʫʥʢʫ ʚʽʜʚʽʜʫʚʘʥʦʩʪʽ ʪʘ ʫ 

ʜʨʫʢʦʚʘʥʠʭ ʚʠʜʘʥʥʷʭ. ʊʘʢʦʞ, ʫʥʽʚʝʨʩʠʪʝʪ ʜʦʪʨʠʤʫʻʪʴʩʷ ʧʦʣʽʪʠʢʠ ʟʙʝʨʝʞʝʥʥʷ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʜʘʥʠʭ ʩʪʫʜʝʥʪʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚ ʩʠʩʪʝʤʽ 

ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʾ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ, ʷʢʘ ʧʦʪʨʝʙʫʻ ʨʝʛʫʣʷʨʥʦʛʦ ʦʥʦʚʣʝʥʥʷ QR-ʢʦʜʫ 

ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʥʝʾ. 

ʄʠʩʪʝʮʴʢʽ ʘʢʮʽʾ ʷʢ ʟʘʩʽʙ ʜʣʷ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʪʘ ʨʦʟʚʠʪʢʫ ʧʦʪʝʥʮʽʘʣʫ ʪʚʦʨʯʦʾ 

ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʣʦʜʽ ʜʦʩʣʽʜʞʫʚʘʣʠ ʥʘʫʢʦʚʮʽ ʆ. ʃʫʛʦʚʩʴʢʠʡ, ɯ. ʗʢʦʚʝʮʴ, ʅ. ʏʫʛʘʡ. 
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ʅʠʤʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʪʘʢʠʭ ʘʢʮʽʡ ʯʝʨʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʪʘ ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʦʣʦʜʽ ʪʘ 

ʫʩʫʚʘʻ ʙʘʨôʻʨʠ, ʱʦʙ ʢʦʞʥʘ ʤʦʣʦʜʘ ʣʶʜʠʥʘ ʤʘʣʘ ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʫʚʘʪʠ ʩʚʽʡ 

ʧʦʪʝʥʮʽʘʣ ʚ ʋʢʨʘʾʥʽ [124]. 

ɼʞ. ʏʘʥʛ (J. Chang) ʜʦʩʣʽʜʞʫʚʘʚ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʪʨʠʯʥʠʭ ʢʦʜʽʚ ʫ 

ʥʘʫʢʦʚʠʭ ʞʫʨʥʘʣʘʭ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʰʚʠʜʢʦʛʦ ʧʝʨʝʭʦʜʫ ʥʘ 

ʜʦʤʘʰʥʶ ʩʪʦʨʽʥʢʫ ʞʫʨʥʘʣʫ ʘʙʦ ʢʦʥʢʨʝʪʥʠʡ ʚʤʽʩʪ, ʥʘʧʨʠʢʣʘʜ, ʤʘʣʶʥʢʠ ʯʠ ʚʽʜʝʦ 

[66]. ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦ ʾʽʥʬʦʨʤʘʮʽ ʾʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʜʣʷ 

ʞʫʨʥʘʣʽʚ, ʘʜʞʝ, ʦʢʨʝʤʽ ʩʪʘʪʪʽ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʘʫʜʽʦ ʯʠ ʚʽʜʝʦ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʫ 

ʥʘʡʰʚʠʜʰʝ ʪʘ ʥʘʡʜʦʩʪʫʧʥʽʰʝ ʙʫʜʝ ʚʽʜʦʙʨʘʟʠʪʠ ʫ ʚʠʛʣʷʜʽ ʢʦʜʫ ʜʣʷ ʯʠʪʘʯʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʜʘʢʪʦʨ ʞʫʨʥʘʣʫ ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ QR-

ʢʦʜ̔ʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʧʨʷʤʫ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʦʪʨʝʙ ʞʫʨʥʘʣʫ ʯʠ ʚʠʜʘʥʥʷ.  

ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʤʫʟʝʷʭ ʪʘ ʙʽʙʣʽʦʪʝʢʘʭ ʋʢʨʘʾʥʠ 

ʚʠʚʯʘʣʠ ʄ. ɹʻʣʽʢʦʚʘ ʪʘ ɺ. ɹʦʥʜʘʨʝʥʢʦ. ʇʝʨʰʘ ʜʦʩʣʽʜʥʠʮʷ ʚʠʚʯʘʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ ʤʫʟʝʾʚ ʽ ʚʩʪʘʥʦʚʠʣʘ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʨʠʯʥʠʭ 

ʢʦʜʽʚ ʧʨʘʮʽʚʥʠʢʘʤʠ ʤʫʟʝʶ ʥʘʣʘʛʦʜʞʫʻʪʴʩʷ ʟʚʦʨʦʪʥʽʡ ʟʚôʷʟʦʢ ʤʽʞ ʤʫʟʝʡʥʦʶ 

ʘʫʜʠʪʦʨʽʻʶ ʪʘ ʧʝʨʩʦʥʘʣʦʤ ʚ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ [2]. ʅʘʪʦʤʽʩʪʴ, ʜʨʫʛʠʡ ʘʚʪʦʨ 

ʨʦʟʛʣʷʜʘʚ ʢʦʜʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʾ ʷ ʜʞʝʨʝʣʦ ʧʦʜʘʯʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʩʪʠʩʣʦʤʫ ʪʘ ʟʨʦʟʫʤʽʣʦʤʫ ʚʠʛʣʷʜʽ ʜʦ ʢʦʨʠʩʪʫʚʘʯʘ ʙʝʟ ʟʘʜʽʷʥʥʷ ʝʢʩʢʫʨʩʦʚʦʜʽʚ [5]. 

ɺʽʜʢʨʠʪʪʷ ʤʫʟʝʾʚ ʜʣʷ ʚʽʨʪʫʘʣʴʥʦʛʦ ʚʽʜʚʽʜʫʚʘʥʥʷ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʦʩʦʙʣʠʚʦ ʨʦʟʧʦʚʩʶʜʠʣʦʩʷ ʚ ʧʝʨʽʦʜ ʧʘʥʜʝʤʽʾ COVID19. 

ʄʫʟʝʡʥʽ ʩʘʡʪʠ ʟʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʚʽʨʪʫʘʣʴʥʠʭ ʪʫʨʽʚ ʩʧʨʠʡʤʘʶʪʴʩʷ ʷʢ ʤʫʟʝʡʥʘ 

ʝʢʩʧʦʟʠʮʽʷ. ʅʘʧʨʠʢʣʘʜ, ʙʽʙʣʽʦʪʝʢʘ ʟ ʽʛʨʦʚʠʤ ʧʨʠʤʽʱʝʥʥʷʤ ʦʩʥʦʚʦʶ ʷʢʦʛʦ ʻ QR-

ʢʦʜʠ ʚ ʂʠʪʘʾ (ʨʠʩ. ɺ.2.2.26) ʯʠ çɹʫʜʠʥʦʢ ʽʥʥʦʚʘʮʽʡ 000è ʫ ʉʐɸ (ʨʠʩ. ɺ.2.3.31). 

ʎʠʬʨʦʚʝ ʤʠʩʪʝʮʪʚʦ ʤʘʻ ʟʥʘʯʥʽ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʚ ʋʢʨʘʾʥʽ, ʦʩʢʽʣʴʢʠ 

ʚʽʜʧʦʚʽʜʘʻ ʟʘʛʘʣʴʥʽʡ ʪʝʥʜʝʥʮʽʾ ʮʠʬʨʦʚʽʟʘʮʽʾ ʩʫʩʧʽʣʴʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ. ʉʘʤʝ 

ʨʦʟʚʠʪʦʢ ʮʠʬʨʦʚʦʛʦ ʤʠʩʪʝʮʪʚʘ ʚ ʋʢʨʘʾʥʽ ʥʘ ʩʴʦʛʦʜʥʽʰʥʴʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʫʚʘʣʠ 

ʆ. ɻʘʣʴʯʠʥʩʴʢʘ ɯ. ʇʝʪʨʦʚʘ, ɸ. ʄʘʨʪʠʥʝʥʢʦ, ʈ. ʂʚʘʩʥʠʮʷ, ʄ. ʂʨʠʚʦʨʫʯʢʦ 

(O. Galchynska, I. Petrova, A. Martynenko, R. Kvasnytsya, M. Kryvoruchko) ʪʘ 
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ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʨʥʝʪ-ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʜʦʩʷʛʥʝʥʴ 

ʮʠʬʨʦʚʠʭ ʤʠʪʮʽʚ ʻ ʦʜʥʠʤ ʟ ʧʨʦʚʽʜʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. ʊʘʢʦʞ, ʜʦʩʣʽʜʥʠʢʘʤʠ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʥʘʩʣʽʜʦʢ ʧʘʥʜʝʤʽʾ ʪʘ ʧʨʦʛʨʝʩʫ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʩʬʦʨʤʫʚʘʚʩʷ ʮʠʬʨʦʚʠʡ ʨʠʥʦʢ ʤʘʩʰʪʘʙʥʽʩʪʴ ʷʢʦʛʦ ʟʨʦʩʪʘʻ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ [83].  

ɺ. ɹʦʥʜʘʨʝʥʢʦ ʦʙˇʨʫʥʪʫʚʘʣʘ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ 

ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʷʢ ʚʠʜʫ ʤʦʙʽʣʴʥʦʛʦ ʩʝʨʚʽʩʫ ʚ ʙʽʙʣʽʦʪʝʯʥʠʭ ʫʩʪʘʥʦʚʘʭ ʪʘ 

ʚʩʪʘʥʦʚʠʣʘ, ʱʦ ʥʘ ʩʴʦʛʦʜʥʽ ʤʘʪʨʠʯʥʽ ʢʦʜʠ ʚ ʙʽʙʣʽʦʪʝʮʽ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ 

ʩʢʣʘʜʦʚʫ ʩʝʨʚʽʩʫ, ʘʜʞʝ ʚʦʥʠ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʰʚʠʜʢʦ ʥʘʜʘʶʪʴ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʯʠʪʘʯʘ, ʱʦ ʩʧʨʠʷʻ 

ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʜʨʫʢʦʚʘʥʠʭ ʚʠʜʘʥʴ ʪʘ ʙʽʙʣʽʦʪʝʢʠ [3]. 

ʋ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ɸ. ɸʙʫ-ʗʩʩʘʨ, ɯ. ɸʣʴ-ʐʘʨʦ, ɺ. ʃʷʰʝʥʢʦ, 

ʉ. ʉʦʪʥʠʢ (A. Abu-Jassar, Y. Al-Sharo, V. Lyashenko, S. Sotnik) ʧʨʦʚʦʜʠʪʴʩʷ 

ʘʥʘʣʽʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʫʜʦʚʠ ʤʝʪʦʜʽʚ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʟʦʙʨʘʞʝʥʴ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ 

ʧʨʦʚʦʜʠʪʴʩʷ ʜʝʢʦʜʫʚʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʦʙʠʪʠ 

ʜʠʟʘʡʥʝʨʩʴʢʠʡ ʢʦʜ ʟ ʟʙʝʨʝʞʝʥʥʷʤ ʡʦʛʦ ʦʩʥʦʚʥʦʾ ʬʫʥʢʮʽʾ ïʜʝʢʦʜʫʚʘʥʥʷ. 

ʋ ʩʪʘʪʪʽ ʇ. ʖʘʥʴ, ʊ. ʂʨʦʪʦʚʘ (P.Yuan, T. Krotova) ʘʥʘʣʽʟʫʶʪʴʩʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʦʙʨʘʞʝʥʴ, ʪʠʧʦʛʨʘʬʽʢʠ ʪʘ ʢʦʣʴʦʨʽʚ ʜʣʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʧʽʚʧʨʘʮʽ ʪʘ ʽʥʢʣʶʟʠʚʥʦʩʪʽ ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ 

ʚʽʟʫʘʣʴʥʠʭ ʤʝʜʽʘ ʙʨʝʥʜʽʚ. ʎʝ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʦʜʥʠʤ ʟ ʧʝʨʰʠʭ, ʜʝ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʝʣʝʤʝʥʪʠ ʙʨʝʥʜʫ ʪʘ ʜʠʟʘʡʥʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʦ ʾʭ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʜʦʥʝʩʝʥʥʷ ʮʽʥʥʦʩʪʝʡ ʜʦ ʛʣʦʙʘʣʴʥʦʾ ʘʫʜʠʪʦʨʽʾ 

ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʨʦʟʨʦʙʢʠ ʢʦʤʧʦʥʝʥʪʽʚ ʙʨʝʥʜʫ ʜʣʷ 

ʤʽʞʥʘʨʦʜʥʠʭ ʧʨʦʻʢʪʽʚ ʨʦʟʚʠʪʢʫ [192]. 

ɿ ʧʦʩʪʽʡʥʠʤ ʧʦʰʠʨʝʥʥʷʤ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʢʦʜʦʚʘʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ ʣʶʜʠʥʠ. ɯʩʥʫʶʯʽ 

ʩʢʘʥʝʨʠ ʤʦʞʫʪʴ ʥʝ ʚʠʷʚʣʷʪʠ ʪʘ ʨʦʟʰʠʬʨʦʚʫʚʘʪʠ ʢʦʜʠ ʯʝʨʝʟ ʾʭʥʻ ʩʧʦʪʚʦʨʝʥʥʷ ʯʠ 

ʟʥʦʰʝʥʽʩʪʴ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɿʛʽʜʥʦ ʟʽ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘʙʫʣʦ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʯʝʨʝʟ ʜʝʢʽʣʴʢʘ ʜʝʩʷʪʠʣʽʪʴ ʧʽʩʣʷ ʚʠʥʘʡʜʝʥʥʷ ʚʠʥʘʭʦʜʫ [190].  



31 

 

ʊʘʢʦʞ, ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʫʢʦʚʮʷʤʠ ʟ 

ʨʽʟʥʠʭ ʢʨʘʾʥ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ ʜʦʚʦʜʠʪʴ, ʱʦ ʜʣʷ ʪʦʛʦ ʱʦʙ ʧʽʜʧʨʠʻʤʮʷʤ ʫʩʧʽʰʥʦ 

ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʩʫʯʘʩʥʠʤ ʧʦʢʦʣʽʥʥʷ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʜʦʚʘʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʨʝʢʣʘʤʠ ʩʚʦʻʾ ʧʨʦʜʫʢʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, 98% ʦʧʠʪʘʥʠʭ ʚʙʘʯʘʶʪʴ 

ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʮʠʬʨʦʚʠʭ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʢʘʤʧʘʥʽʷʭ, ʘ 92% 

ʧʦʛʦʜʞʫʶʪʴʩʷ ʟ ʪʠʤ, ʱʦ ʙʽʣʴʰ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʮʠʬʨʦʚʽʡ ʟʦʚʥʽʰʥʽʡ ʨʝʢʣʘʤʽ ʟʘʙʝʟʧʝʯʫʻ ʙʨʝʥʜʘʤ 

ʨʦʟʨʦʙʢʫ ʢʦʥʮʝʧʪʫʘʣʽʟʘʮʽʾ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʪʘ ʧʨʠʚʘʙʣʠʚʦʛʦ ʢʦʥʪʝʥʪʫ ʜʣʷ 

ʩʧʦʞʠʚʘʯʽʚ [53].  

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ ʨʦʙʦʪʽ ʈ. ʍʠʥʝʚʠʯ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʽʥʪʝʛʨʘʮʽʶ 

ʤʦʫʰʥ-ʜʠʟʘʡʥʫ ʪʘ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʨʦʟʨʦʙʮʽ ʧʨʦʪʝʟʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʫ 

ʩʪʘʪʪʽ ʙʫʣʦ ʚʠʩʚʽʪʣʝʥʦ ʨʦʣʴ ʤʦʜʝʣʶʚʘʥʥʷ ʫ ʧʨʦʻʢʪʫʚʘʥʥʽ ʧʨʦʤʠʩʣʦʚʠʭ ʚʠʨʦʙʽʚ 

ʪʘ ʚʧʣʠʚ ʜʠʟʘʡʥʫ ʥʘ ʧʨʦʩʫʚʘʥʥʷ ʙʽʟʥʝʩʫ ʟʦʩʝʨʝʜʞʫʶʯʠʩʴ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʽ 

ʥʦʚʠʭ ʬʫʪʫʨʠʩʪʠʯʥʠʭ ʩʪʠʣʽʚ ʫ ʨʦʙʦʪʽ ʜʠʟʘʡʥʝʨʽʚ [42]. 

ʇʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʜʥʽʻʶ ʟ 

ʥʝʚʽʜôʻʤʥʠʭ ʮʽʣʝʡ ʙʫʜʴ-ʷʢʦʾ ʨʝʢʣʘʤʥʦʾ ʢʘʤʧʘʥʽʾ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʻ ʧʨʠʚʝʨʥʝʥʥʷ ʫʚʘʛʠ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ, ʜʝ 

ʧʝʨʝʜʙʘʯʘʣʦʩʴ, ʱʦ ʛʨʘʬʽʯʥ ̔ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʽʚ ʧʦʚʠʥʥ ̔ʟʘʮʽʢʘʚʠʪʠ ʛʣʷʜʘʯʘ, ʱʦ 

ʩʧʨʠʷʪʠʤʝ ʰʚʠʜʢʦʤʫ ʜʝʢʦʜʫʚʘʥʥʶ ʰʪʨʠʭ-ʢʦʜʫ, QR-ʢʦʜʫ ʯʠ AR-ʢʦʜʫ ʧʦʢʫʧʮʝʤ. 

ʆʜʥʘʢ, ʧʦʯʘʪʢʦʚʠʡ ʚʠʛʣʷʜ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʷʚʣʷʻ 

ʩʦʙʦʶ ʯʦʨʥʦ-ʙʽʣʽ ʩʤʫʞʢʠ ʯʠ ʧʽʢʩʝʣʽ ʷʢʽ ʥʝ ʚʠʛʣʷʜʘʶʪʴ ʧʨʠʚʘʙʣʠʚʦ, ʘʜʞʝ ʦʩʥʦʚʥʝ 

ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ï ʧʝʨʝʜʘʯʘ ʽʥʬʦʨʤʘʮʽʾ [126].  

ʋ ʜʦʩʣʽʜʞʝʥʥʽ X. ʖʘʥʴ, ʅ. ʏʫʧʨʽʥʘ, ʊ. ɺʘʥ (X. Yuan, N. Chuprina, T. Wang) 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʤʦʞʣʠʚʠʡ ʰʣʷʭ ʮʠʬʨʦʚʦʾ ʽʥʪʝʛʨʘʮʽʾ, ʷʢʠʡ ʧʦʻʜʥʫʻ ʝʩʪʝʪʠʯʥʝ 

ʚʠʭʦʚʘʥʥʷ ʪʘ ʽʜʝʦʣʦʛʽʯʥʦ-ʧʦʣʽʪʠʯʥʝ ʚʠʭʦʚʘʥʥʷ ʪʘ ʥʘʛʦʣʦʰʫʻʪʴʩʷ ʥʘ ʪʦʤʫ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʩʧʨʠʷʥʥʷ ʽʥʪʝʛʨʘʮʽʾ 

ʝʩʪʝʪʠʯʥʦʾ ʪʘ ʽʜʝʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ, ʟʦʢʨʝʤʘ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʛʨʘʬʽʯʥʠʤʠ 

ʟʦʙʨʘʞʝʥʥʷʤʠ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʩʪʽʡʥʫ ʪʚʦʨʯʫ ʦʩʥʦʚʫ 

ʪʘ ʜʞʝʨʝʣʦ ʢʫʣʴʪʫʨʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʧʦʪʦʯʥʦʛʦ ʪʘ ʤʘʡʙʫʪʥʴʦʛʦ ʜʠʟʘʡʥʫ, 

ʤʠʩʪʝʮʪʚʘ ʪʘ ʢʫʣʴʪʫʨʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʟʫʘʣʴʥʠʭ ʦʙʨʘʟʽʚ 
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[193]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʦʞʝ ʩʪʘʪʠ 

ʩʧʦʩʦʙʦʤ ʧʨʠʚʝʨʥʝʥʥʷ ʫʚʘʛʠ ʢʦʨʠʩʪʫʚʘʯʘ ʜʦ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʚʧʣʠʥʫʪʠ ʥʘ ʧʦʚʝʜʽʥʢʫ ʢʦʨʠʩʪʫʚʘʯʘ ʯʠ ʧʦʪʝʥʮʽʡʥʦʛʦ ʩʧʦʞʠʚʘʯʘ ʚ 

ʧʦʜʘʣʴʰʦʤʫ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʪʝʦʨʽʾ ʽʥʬʦʨʤʘʮʽʾ, ʧʨʦʙʣʝʤʠ ʧʦʙʫʜʦʚʠ ʘʣʛʦʨʠʪʤʽʚ ʢʦʜʫʚʘʥʥʷ 

ʡ ʜʝʢʦʜʫʚʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʪʘ ʧʨʠʥʮʠʧʠ ʟʘʭʠʱʝʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʣʠ ʌ. ʇʘʪʽʣ, 

ʋ ɹʭʘʥʜʘʨʽ, ʄ. ʂʘʩʘʨ (F. Patil, U. Bhandari, M. Kasar). ʅʘʫʢʦʚʮʷʤʠ ʨʦʟʛʣʷʥʫʪʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ QR-ʢʦʜʽʚ ʪʘ ʰʪʨʠʭ-ʢʦʜʽʚ ʟ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʾʭʥʽʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɺʦʥʠ ʜʦʩʣʽʜʞʫʚʘʣʠ ʧʨʦʮʝʩ ʢʦʜʫʚʘʥʥʷ ʪʘ ʜʝʢʦʜʫʚʘʥʥʷ 

ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʽʚ ʪʘ ʦʧʠʩʘʣʠ ʤʝʪʦʜʦʣʦʛʽʶ ʩʪʚʦʨʝʥʥʷ ʧʨʦʮʝʩʫ ʚʽʨʪʫʘʣʴʥʦʾ 

ʧʝʨʝʚʽʨʢʠ ʰʠʬʨʫʚʘʥʥʷ, ʜʝʰʠʬʨʫʚʘʥʥʷ ʪʘ ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʤʠʣʦʢ ʫ ʛʝʥʝʨʦʚʘʥʽʡ 

ʢʦʜʦʚʘʥʽʡ ʽʥʬʦʨʤʘʮʽʾ [144]. 

ɸʚʪʦʨʘʤʠ ʄ. ɹʭʘʥʜ, ɯ. ɼʚʽʚʝʜʽ (M. Bhand, I. Dwivedi) ʚʠʟʥʘʯʝʥʦ, ʱʦ ʩʢʘʥʝʨ 

ʰʪʨʠʭ-ʢʦʜʫ ʪʘ QR-ʢʦʜʫ ʨʦʟʨʦʙʣʝʥʠʡ ʜʣʷ ʨʦʙʦʪʠ ʚ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʠʭ 

ʫʤʦʚʘʭ [58]. ʇʨʦʪʝ, ʻ ʡ ʦʙʤʝʞʝʥʥʷ, ̫ ʢʽ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʧʨʦʮʝʩ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʆʩʥʦʚʥʽ ʟ ʥʠʭ ʨʦʟʤʽʨ ʰʪʨʠʭ-ʢʦʜʫ ʘʙʦ QR-ʢʦʜʫ ʪʘ ʡʦʛʦ ʥʝ ʨʦʟʧʽʟʥʘʥʥʷ 

ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʚ ʪʝʤʥʫ ʧʦʨʫ ʜʦʙʠ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʝʢʦʜʫʚʘʥʥʷ ʢʦʜʫ ʩʴʦʛʦʜʥʽ ʤʦʞʥʘ 

ʟʜʽʡʩʥʶʚʘʪʠ ʥʘ ʜʦʩʪʫʧʥʦʤʫ ʘʧʘʨʘʪʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ, ʥʘʧʨʠʢʣʘʜ, ʤʦʙʽʣʴʥʠʡ 

ʪʝʣʝʬʦʥ. ʎʝ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʨʦʟʤʽʱʫʚʘʪʠ ʰʪʨʠʭ-ʢʦʜ ʘʙʦ QR-ʢʦʜ ʥʘ ʦʙôʻʢʪʘʭ 

ʤʘʣʦʛʦ ʨʦʟʤʽʨʫ, ʥʘʧʨʠʢʣʘʜ, ʛʚʠʥʪʠ, ʝʣʝʢʪʨʦʧʨʦʚʦʜʠ, ʩʪʦʨʽʥʢʠ ʚʝʙ-ʩʘʡʪʽʚ ʪʦʱʦ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ çɿʘʛʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʥʘʜʽʡʥʦʛʦ ʜʝʢʦʜʫʚʘʥʥʷ QR-ʢʦʜʽʚè 

ʘʚʪʦʨʠ ɼʞ. ʃʫ, ʏ. ʖʡʩʶʘʥʴ, ɺ. ɼʦʥʛ, ɯ. ɻʘʦ, ʏ. ʏʝʥ (J. Lv, Y. Zhang, W. Dong, 

Y. Gao, C. Chen) ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʧʨʦʩʪʠʡ ʪʘ ʝʬʝʢʪʠʚʥʠʡ ʧʽʜʭʽʜ ʜʦ ʜʝʢʦʜʫʚʘʥʥʷ 

ʩʧʦʪʚʦʨʝʥʠʭ QR-ʢʦʜʽʚ. ɺʦʥʠ ʚʜʦʩʢʦʥʘʣʠʣʠ ʽʩʥʫʶʯʠʡ ʘʣʛʦʨʠʪʤ ʪʘ ˇʨʫʥʪʫʶʯʠʩʴ 

ʥʘ ʩʪʨʫʢʪʫʨʥʠʭ ʦʩʦʙʣʠʚʦʩʪʷʭ QR-ʢʦʜʽʚ (ʙʽʣʽ ʪʘ ʯʦʨʥʽ ʤʦʜʫʣʽ, ʨʦʟʪʘʰʦʚʘʥʽ ʚ 

ʰʘʭʦʚʦʤʫ ʧʦʨʷʜʢʫ) ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʥʦʚʠʡ ʤʝʭʘʥʽʟʤ ʢʦʨʝʢʮʽʾ ʩʧʦʪʚʦʨʝʥʴ, ʷʢʠʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʘʜʘʧʪʠʚʥʝ ʚʽʢʥʦ ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʢʦʞʥʦʤʫ ʤʦʜʫʣʶ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʨʝʟʫʣʴʪʘʪʠ ʾʭʥʴʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʜʝʢʦʜʫʚʘʥʥʷ ʤʦʞʥʘ 
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ʧʦʢʨʘʱʠʪʠ [125]. ʅʘʪʦʤʽʩʪʴ ʚʽʟʫʘʣʴʥʘ ʩʪʦʨʦʥʘ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʫ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʟʘʣʠʰʠʣʘʩʷ ʙʝʟ ʫʚʘʛʠ ʚʯʝʥʠʭ. 

ʄʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʩʬʝʨʽ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚʨʘʭʦʚʫʶʪʴ 

ʨʷʜ ʢʣʶʯʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʦʚôʷʟʘʥʠʭ ʽʟ ʧʦʚʝʜʽʥʢʦʶ ʣʶʜʠʥʠ, ʷʢʽ ʜʦʮʽʣʴʥʦ 

ʚʟʷʪʠ ʜʦ ʫʚʘʛʠ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʢʦʜʫ ʪʘ ʡʦʛʦ ʚʪʽʣʝʥʥʷ ʚ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ. ɺ ʩʚʦʶ 

ʯʝʨʛʫ, ʦʩʥʦʚʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʧʦʚʝʜʽʥʢʦʚʠʭ ʘʩʧʝʢʪʽʚ ʩʧʨʠʡʥʷʪʪʷ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʧʦʞʠʚʘʯʘʤʠ ʚʠʚʯʘʣʠ ʉ. ʐʘʧʦʚʘʣʦʚ, ʈ. ʈʦʤʘʥʝʥʢʘ, ʅ. 

ʌʦʨʦʩʪʷʥʘ [45].  

ɺʘʞʣʠʚʠʤ ʚʥʝʩʢʦʤ ʫ ʨʦʟʚʠʪʦʢ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʻ ʧʫʙʣʽʢʘʮʽʾ 

ʜʠʟʘʡʥʝʨʽʚ-ʧʨʘʢʪʠʢʽʚ ʫ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, ʘʣʝ ʫ ʥʠʭ ʣʠʰʝ ʧʦʚʝʨʭʥʝʚʦ 

ʧʨʦʚʦʜʠʪʴʩʷ ʦʧʠʩ ʽʥʪʝʛʨʘʮʽʾ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʜʠʟʘʡʥʫ. ʇʨʦʪʝ, ʦʢʨʝʤʽ 

ʩʪʘʪʪʽ ʫ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʘʭ ʚʢʘʟʫʶʪʴ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʫʚʘʥʥʷ ʷʢ ʮʽʣʽʩʥʦʛʦ 

ʤʝʪʦʜʫ ʨʦʙʦʪʠ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʜʠʟʘʡʥʫ, ʘʣʝ ʟʜʝʙʽʣʴʰʦʛʦ ʽʥʬʦʨʤʘʮʽʷ ʥʦʩʠʪʴ 

ʨʝʢʣʘʤʥʠʡ ʭʘʨʘʢʪʝʨ [61, 136]. 

ɻʨʫʧʘ ʥʘʫʢʦʚʮʽʚ ʂ. ɹʦʣʣ, ʍ. ʂʫʦ-ʊʽʥ, ʌ. ɼʞʝʩʩ (C. Ball, H. Kuo-Ting, 

F. Jess) ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʟ ʧʦʰʠʨʝʥʥʷʤ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ 

QR-ʢʦʜ ʩʪʘʚ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʪʠʧʽʚ ʜʚʦʚʠʤʽʨʥʦʛʦ 

ʢʦʜʫ ʚ ʩʚʽʪʽ [53]. ʋ ʩʪʘʪʪʽ ʜʦʩʣʽʜʥʠʢʠ ʖ. ʏʦʫ, ɺ. ʉʫʩʽʣʦ, ɼʞ. ɺʘʥ, ʈ. ɹʘʢʣʝʥʜ, 

ɼʞ. ɹʝʢ, ɼʞ. ʂʽʤ, ʅ. ʃʽ (Y. Chow, W. Susilo, J. Wang, R. Buckland, J. Baek, J. Kim, 

N. Li) ʨʦʟʛʣʷʥʫʣʠ ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʤʘʪʨʠʯʥʠʭ ʢʦʜʽʚ. ɺʦʥʠ ʦʧʠʩʘʣʠ, 

ʱʦ ʨʘʤʢʘ QR-ʢʦʜʫ ʦʙʤʝʞʫʻ ʡʦʛʦ ʟʤʽʥʫ [68]. ɼʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʢʨʠʚʘʻ ʰʠʨʰʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʛʨʘʬʽʯʥʠʭ ʜʠʟʘʡʥʝʨʽʚ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʜʠʟʘʡʥʝʨʩʴʢʦʛʦ ʢʦʜʫ. 

ɹʝʟʧʝʢʘ ʧʨʠ ʩʢʘʥʫʚʘʥʥʽ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʜʦʚʽʨʽ ʩʧʦʞʠʚʘʯʘ ʜʦ ʾʾ ʚʤʽʩʪʫ, ʘʜʞʝ ʥʝ ʽʩʥʫʻ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʤʝʭʘʥʽʟʤʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʙʝʟʧʝʯʥʦʩʪʽ ʢʦʜʫ. ʅʘʫʢʦʚʮʽ ʖ. 

ɸʣʘʢʘ, ʖ. ʏʝʣʽʢ (Y. Alaca, Y. ¢elik) ʜʦʩʣʽʜʠʣʠ, ʱʦ QR-ʢʦʜʠ ʧʝʨʝʜʘʶʪʴʩʷ ʯʝʨʝʟ 

ʨʦʟʤʽʱʝʥʥʷ ʾʭʥʽʭ ʟʦʙʨʘʞʝʥʴ ʚ ʧʫʙʣʽʯʥʠʭ ʤʽʩʮʷʭ. ʑʦʙ ʟʘʧʦʙʽʛʪʠ ʰʘʭʨʘʷʤ ʫ 

ʧʨʦʮʝʜʫʨʽ ʜʝʢʦʜʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʩʭʝʤʫ, ʷʢʘ ʙʫʜʝ ʝʬʝʢʪʠʚʥʦʶ ʪʘ 

ʚʠʩʦʢʦʟʘʭʠʱʝʥʦʶ. ʋ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʟʘʭʠʩʪ ʢʦʜʽʚ ʚʽʜ 

ʢʽʙʝʨʘʪʘʢ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʘʚʪʦʨʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʦʢʨʘʱʠʪʠ 
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ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤʠ ʮʠʭ ʢʦʜʽʚ [50].  

ʋ ʨʦʙʦʪʽ ʊ. ʎʠʤʤʝʨ, ʇ. ʇʘʪʝʣʴ (T. Zimmer, P. Patel) ʧʨʦʚʝʜʝʥʦ ʪʝʩʪʫʚʘʥʥʷ, 

ʱʦ ʜʝʤʦʥʩʪʨʫʻ ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʤʘʪʨʠʯʥʠʭ ʢʦʜʽʚ 

ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʢʘʥʫʚʘʥʥʷ ʢʦʜʫ [194]. ɺ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʝʨʝʤʝʥʪʫ, 

ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʧʦʞʠʚʘʯ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʦʮʽʥʶʻ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ 

ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʠ ʮʴʦʤʫ ʥʝ ʥʝʭʪʫʶʯʠ 

ʢʽʙʝʨʙʝʟʧʝʢʦʶ, ʪʦʤʫ ʦʙʠʨʘʻ ʝʩʪʝʪʠʯʥʠʡ ʚʠʛʣʷʜ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦ ʻ 

ʙʝʟʧʝʯʥʠʤ ʜʣʷ ʡʦʛʦ ʜʝʢʦʜʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ.  

ʋ ʩʪʘʪʪʽ ɹ. ʃʝʡʬ, ɼʞ. ɺʝʥʩ (L. Berg J. Vance) ʚʠʟʥʘʯʝʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ̫ ʢʽ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʚʟʘʻʤʦʜʽʾ ʟ ʚʽʨʪʫʘʣʴʥʦʶ 

ʨʝʘʣʴʥʽʩʪʶ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʪʘ ʚʠʨʦʙʥʠʮʪʚʽ [57]. ɿʘ ʦʩʪʘʥʥʽ 

ʜʚʘ ʜʝʩʷʪʠʣʽʪʪʷ ʷʢ ʧʨʦʤʠʩʣʦʚʽ ʪʘʢ ʽ ʥʘʫʢʦʚʽ ʩʧʽʣʴʥʦʪʠ ʟʨʦʙʠʣʠ ʚʥʝʩʦʢ ʫ ʚʝʣʠʢʫ 

ʙʘʟʫ ʟʥʘʥʴ ʟ ʯʠʩʣʝʥʥʠʭ ʪʝʤ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ. ʊʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ ʜʦʟʚʦʣʠʚ 

ʜʠʟʘʡʥʝʨʘʤ ʪʘ ʽʥʞʝʥʝʨʘʤ ʜʦʩʣʽʜʞʫʚʘʪʠ ʜʘʥʽ ʪʘ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʥʠʤʠ ʚʩʝ ʙʽʣʴʰ 

ʧʨʠʨʦʜʥʠʤʠ ʩʧʦʩʦʙʘʤʠ, ʘ ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʻ ʧʝʨʝʭʽʜʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ. 

ɼʦʩʣʽʜʥʠʢʠ ɯ. ʆʧʴʦʥʦʚʘ, ʊ. ɼʽʙʨʦʚʘ ʥʘʟʠʚʘʶʪʴ QR-ʢʦʜ ʥʦʩʽʻʤ ʧʨʷʤʦʛʦ 

ʚʽʜʛʫʢʫ. ɺʦʥʠ ʜʦʩʣʽʜʠʣʠ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʪʘ ʧʦʢʘʟʘʣʠ ʧʨʠʢʣʘʜʠ ʨʝʘʣʽʟʘʮʽʾ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʚ ʩʫʯʘʩʥʠʭ ʨʝʘʣʽʷʭ ʫʢʨʘʾʥʩʴʢʦʛʦ 

ʙʽʟʥʝʩʫ, ʧʨʦʪʝ ʥʝ ʘʢʮʝʥʪʫʚʘʣʠ ʫʚʘʛʫ ʥʘ ʚʽʟʫʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʢʦʜʫ, ʷʢʠʡ ʩʪʘʻ 

ʚʠʨʽʰʘʣʴʥʠʤ ʧʽʜ ʯʘʩ ʧʨʠʚʝʨʥʝʥʥʷ ʫʚʘʛʠ ʧʦʪʝʥʮʽʡʥʠʭ ʢʣʽʻʥʪʽʚ [33]. 

ʂʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʤʘʻ ʧʝʚʥʽ ʦʙʤʝʞʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʨʦʟʨʦʙʣʝʥʠʡ 

ʜʠʟʘʡʥ ʢʦʣʴʦʨʦʚʠʭ QR-ʢʦʜʽʚ ʫ ʢʽʥʮʝʚʦʤʫ ʨʝʟʫʣʴʪʘʪʽ ʤʦʞʝ ʟʘʟʥʘʚʘʪʠ ʟʤʽʥ, ʯʝʨʝʟ 

ʨʽʟʥʫ ʛʣʠʙʠʥʫ ʢʦʣʴʦʨʫ ʧʨʠʥʪʝʨʘ, ʷʢʽʩʪʴ ʧʘʧʝʨʫ, ʚʧʣʠʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʧʠʣ, ʩʚʽʪʣʦʚʽ ʚʽʜʙʣʠʩʢʠ ʪʦʱʦ.  

ʑʦʙ ʚʽʟʫʘʣʴʥʦ ʧʨʠʢʨʘʩʠʪʠ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʢʦʜʽʚ, ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ 

ʥʠʟʢʫ ʤʝʪʦʜʽʚ. ɯʥʦʜʽ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʜʠʟʘʡʥʝʨʩʴʢʦʛʦ ʢʦʜʫ ʚʪʨʘʯʘʻʪʴʩʷ ʡʦʛʦ 

ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ. ɼʘʥʫ ʧʨʦʙʣʝʤʘʪʠʢʫ ʜʦʩʣʽʜʞʫʚʘʚ ɯ. ɹʝʥʽʪʦ-ɸʣʴʪʘʤʽʨʘʥʦ 

(I. Benito-Altamirano) ʪʘ ʚʠʚʯʘʚ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʢʦʣʴʦʨʦʚʠʭ ʢʦʜʽʚ ʽ ʚʩʪʘʥʦʚʠʚ, 
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ʱʦ ʚʦʥʠ ʛʝʥʝʨʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ ʨʽʟʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʟʘʙʘʨʚʣʝʥʥʷ 

(ʚʠʧʘʜʢʦʚʦʛʦ ʪʘ ʟʚʦʨʦʪʥʦ ʩʫʤʽʩʥʦʛʦ) [55].  

ʊʘʢʦʞ, ʥʘʫʢʦʚʮʝʶ ʈ. ʍʠʥʝʚʠʯ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʩʫʯʘʩʥʦʤʫ ʚʝʙ-

ʜʠʟʘʡʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʩʪʠʣʽʚ ʯʠ ʪʠʧʽʚ ʘʥʽʤʘʮʽʾ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʥʝ ʣʠʰʝ 

ʝʩʪʝʪʠʯʥʠʤ ʨʽʰʝʥʥʷʤ, ʘʣʝ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʟʘʣʫʯʝʥʥʷ ʘʫʜʠʪʦʨʽʾ. 

ɸʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʽʤʘʮʽʡʥʠʭ ʝʬʝʢʪʽʚ ʯʝʨʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʝ ʣʠʰʝ ʧʦʢʨʘʱʫʻ ʚʟʘʻʤʦʜʽʶ ʟ ʛʣʷʜʘʯʝʤ, ʘ ʡ 

ʥʘʜʘʻ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʜʦʩʚʽʜ ʢʦʨʠʩʪʫʚʘʥʥʷ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘʤʠ [32]. 

ʆʩʢʽʣʴʢʠ ʩʴʦʛʦʜʥʽ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦ ʾʽʥʬʦʨʤʘʮʽ ʾʻ ʩʢʣʘʜʦʚʦʾ 

ʙʘʛʘʪʴʦʭ ʨʝʢʣʘʤʥʠʭ ʢʦʤʧʘʥʽʡ, ʜʠʟʘʡʥʝʨʠ ʛʘʨʤʦʥʽʡʥʦ ʚʧʠʩʫʶʪʴ ʾʾ ʟʦʚʥʽʰʥʽʡ 

ʚʠʛʣʷʜ ʫ ʬʽʨʤʦʚʠʡ ʩʪʠʣʴ ʦʨʛʘʥʽʟʘʮʽʾ ʯʠ ʙʨʝʥʜʫ, ʱʦʙ ʧʨʠʚʝʨʥʫʪʠ ʫʚʘʛʫ 

ʩʧʦʞʠʚʘʯʽʚ ʜʦ ʥʴʦʛʦ. ʅʘʧʨʠʢʣʘʜ, ʟʘʙʘʨʚʣʝʥʥʷ ʢʦʜʫ ʚ ʢʦʨʧʦʨʘʪʠʚʥʽ ʢʦʣʴʦʨʠ, 

ʚʙʫʜʦʚʫʚʘʥʥʷ ʣʦʛʦʪʠʧʫ ʚ ʢʦʜ ʯʠ ʜʝʢʦʨʫʚʘʥʥʷ ʩʝʛʤʝʥʪʽʚ ʜʦʜʘʩʪʴ ʷʩʢʨʘʚʦʩʪʽ ʢʦʜʫ 

ʪʘ ʧʨʠʚʝʨʥʝ ʫʚʘʛʫ ʧʦʪʝʥʮʽʡʥʦʛʦ ʢʣʽʻʥʪʘ ʯʠ ʧʦʢʫʧʮʷ [47]. 

ʆʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʜʽʚ ʫ ʞʫʨʥʘʣʴʥʠʭ ʦʛʦʣʦʰʝʥʥʷʭ 

ʤʦʞʥʘ ʙʝʟʢʦʰʪʦʚʥʦ. ʉʧʦʞʠʚʘʯʽ ʩʢʘʥʫʶʪʴ ʤʘʪʨʠʯʥʽ ʢʦʜʠ ʚ ʨʝʢʣʘʤʥʠʭ 

ʦʛʦʣʦʰʝʥʥʷʭ, ʪʦʤʫ ʱʦ, ʙʽʣʴʰʽʩʪʴ ʽʥʥʦʚʘʮʽʡ ʧʦʰʠʨʶʶʪʴʩʷ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʧʽʜ 

ʩʦʮʽʘʣʴʥʠʤ ʚʧʣʠʚʦʤ.  

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʠ, ʪʘʢʦʞ, ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʜʠʟʘʡʥʽ ʚʽʟʫʘʣʴʥʦʾ ʽʜʝʥʪʠʯʥʦʩʪʽ 

ʩʴʦʛʦʜʥʽ ʩʪʘʶʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʟʘʤʽʥʥʠʢʦʤ ʜʨʫʢʦʚʘʥʠʭ ʨʝʢʣʘʤʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʥʘʫʢʦʚʮʽ ʉ. ɽʨʪʝʢʽʥ, ɽ. ʃʫ (S. Ertekin, E. Lou) ʚʠʚʯʘʣʠ ʧʦʪʨʝʙʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʨʝʢʣʘʤʽ ʚ ʞʫʨʥʘʣʘʭ. 

ʋ ʩʚʦʾʡ ʩʪʘʪʪʽ ʘʚʪʦʨʠ ʨʦʟʛʣʷʜʘʶʪʴ ʢʦʜʠ, ʷʢʽ ʩʫʪʪʻʚʦ ʚʠʜʽʣʷʶʪʴʩʷ ʥʘ ʬʦʥʽ 

çʦʜʥʦʪʠʧʥʠʭ QR-ʢʦʜʽʚè ʪʘ ʘʢʮʝʥʪʫʶʪʴ ʫʚʘʛʫ ʥʘ ʚʘʞʣʠʚʦʩʪʽ ʧʨʠʚʘʙʣʠʚʦʛʦ 

ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʢʦʜʫ ʷʢ ʝʣʝʤʝʥʪʫ ʨʝʢʣʘʤʠ [77]. 

ɿʘ ʨʘʭʫʥʦʢ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʤʝʪʦʜʽʚ ʥʘʫʢʦʚʮʽ ʄ. ʍʘʤʟʘ, 

ɸ. ʌʘʪʝʥ, ʅ. ʐʦʫ (M. Hamzah, A. Faten, N. Shaw) ʜʦʩʣʽʜʠʣʠ ʚʧʣʠʚ ʽʤʽʜʞʫ ʙʨʝʥʜʫ 

ʥʘ ʧʨʠʡʥʷʪʪʷ ʩʧʦʞʠʚʘʯʘʤʠ ʝʣʝʢʪʨʦʥʥʠʭ ʛʘʤʘʥʮʽʚ ʽʟ QR-ʢʦʜʦʤ. ɺ ʝʧʦʭʫ ʧʘʥʜʝʤʽʾ 

COVID19 ʚ ʰʚʠʜʢʦʤʫ ʪʝʤʧʽ ʨʦʟʧʦʚʩʶʜʠʣʠʩʷ ʮʠʬʨʦʚʽ ʧʣʘʪʝʞʽ ʪʘ ʪʨʘʥʟʘʢʮʽʾ 
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ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ ʯʝʨʝʟ ʚʠʤʫʰʝʥʝ ʬʽʟʠʯʥʝ ʜʠʩʪʘʥʮʽʶʚʘʥʥʷ. ʊʦʤʫ, 

ʪʝʥʜʝʥʮʽʻʶ ʩʪʘʣʠ ʙʝʟʛʦʪʽʚʢʦʚʽ ʧʣʘʪʝʞʽ, ʜʝ ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ 

ʨʦʣʴ ʧʨʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʩʦʙʠ [94].  

ɸʢʪʫʘʣʴʥʠʤ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʫʢʦʚʮʷ ʪʘ ʤʠʩʪʝʮʪʚʦʟʥʘʚʮʷ ʄ. ʃʝ (M. Le), 

ʘʜʞʝ, ʚʦʥʦ ʧʽʜʢʨʝʩʣʶʻ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʙʣʦʢʯʝʡʥ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʟʤʽʮʥʠʪʠ ʜʦʚʽʨʫ ʩʧʦʞʠʚʘʯʽʚ ʜʦ 

ʧʨʦʜʘʚʮʽʚ ʯʝʨʝʟ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʝʪʠʢʝʪʢʘʭ. ɹʣʦʢʯʝʡʥï ʮʝ ʬʦʨʤʘ ʪʝʭʥʦʣʦʛʽʾ, 

ʷʢʘ ʟʙʝʨʽʛʘʻ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʜʦʩʪʘʚʣʷʻ ʾʾ ʩʧʦʞʠʚʘʯʘʤ ʽ ʛʣʷʜʘʯʘʤ, ʱʦ ʚʢʣʶʯʘʻ 

ʚʽʜʩʪʝʞʝʥʥʷ ʪʘ ʚʽʜʛʫʢʠ ʢʣʽʻʥʪʽʚ [115]. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ 

ʧʨʦʩʪʝʞʠʪʠ ʚʧʣʠʚ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʜʦʚʽʨʫ ʢʣʽʻʥʪʽʚ ʪʘ ʧʨʘʢʪʠʯʥʽ 

ʥʘʩʣʽʜʢʠ ʽʥʪʝʛʨʘʮʽʾ ʪʝʭʥʦʣʦʛʽʾ ʙʣʦʢʯʝʡʥʫ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʜʠʟʘʡʥʽ ʦʜʷʛʫ ʜʦʩʣʽʜʞʫʚʘʣʠ 

ɺ. ʆʟʷʟʛʘʥ, ɺ. ɸʙʜʫʣʦʚʘ (V. ¥zyazgan, V. Abdulova). ɺʦʥʠ ʟʘʧʨʦʧʦʥʫʚʘʣʠ 

ʩʠʩʪʝʤʫ QR Code Fabric Tag, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʦʥʣʘʡʥ-ʘʨʭʽʚ ʜʣʷ ʪʝʢʩʪʠʣʴʥʠʭ 

ʢʦʤʧʘʥʽʡ, ʱʦʙ ʟʙʝʨʽʛʘʪʠ ʜʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʢʘʥʠʥʠ ʪʘ ʪʨʘʥʟʘʢʮʽʾ, 

ʧʦʚôʷʟʘʥʽ ʟ ʥʠʤʠ [138]. ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʞʥʘ ʪʢʘʥʠʥʘ ʷʢʫ ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʦʤʧʘʥʽʷ 

ʤʘʻ ʙʫʪʠ ʧʦʟʥʘʯʝʥʘ ʫʥʽʢʘʣʴʥʠʤ QR-ʢʦʜʦʤ. ʂʦʣʠ ʚʽʥ ʩʢʘʥʫʻʪʴʩʷ ʤʦʙʽʣʴʥʠʤ 

ʜʦʜʘʪʢʦʤ QR Code Fabric Tag, ʚʩʪʘʥʦʚʣʝʥʠʤ ʥʘ ʩʤʘʨʪʬʦʥʽ ʢʦʤʧʘʥʽʾ, 

ʚʽʜʦʙʨʘʞʘʪʠʤʝʪʴʩʷ ʚʩʷ ʽʥʬʦʨʤʘʮʽʷ, ʧʦʚôʷʟʘʥʘ ʟ ʪʢʘʥʠʥʦʶ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʪʦʚʘʨʽʚ ʚ ʽʥʜʫʩʪʨʽʾ ʤʦʜʠ ʋʢʨʘʾʥʠ ʜʦʩʣʽʜʞʫʚʘʣʠ 

ʂ.ʃ. ʇʘʰʢʝʚʠʯ, ʅ.ʆ. ʂʨʠʚʦʥʽʩ, ʄ.ʆ. ɺʠʰʥʝʚʩʴʢʘ, ʆ.ʆ. ʈʦʛʦʪʯʝʥʢʦ. ɸʥʘʣʽʟ 

ʩʫʯʘʩʥʠʭ ʧʦʚʝʜʽʥʢʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʩʧʦʞʠʚʘʯʽʚ ʤʦʜʥʦʾ ʽʥʜʫʩʪʨʽʾ ʥʘʜʘʚ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʯʠʥʥʠʢʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʰʝʥʥʷ ʧʨʦ ʧʦʢʫʧʢʫ [142]. 

ɺʽʜʧʦʚʽʜʥʦ ʦʜʥʠʤ ʽʟ ʪʘʢʠʭ ʯʠʥʥʠʢʽʚ ʚʠʷʚʣʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʙʨʝʥʜʦʤ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʛʨʘʬʽʯʥʽ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʩʴʦʛʦʜʥʽ ʧʦʢʨʘʱʫʪʁ ɹ

ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʙʫʜʽʚʥʠʮʪʚʽ. ɸʚʪʦʨʘʤʠ ʄ. ʉʘʙʟʝʚʘʨ, ʄ. ɻʝʡʩʘʨʽ, ɼʞ. ʃʦ 

(M. Sabzevar, M. Gheisari, J. Lo.) ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʥʘʜʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʙʫʜʽʚʥʠʮʪʚʦ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʧʘʧʝʨʦʚʽ ʨʦʙʦʯʽ ʢʨʝʩʣʝʥʥʷ, 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʘ ʫʩʥʽ ʽʥʩʪʨʫʢʮʽʾ, ʷʢʽ ʯʘʩʪʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʫʤʦʚʦʛʦ 
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ʥʘʚʘʥʪʘʞʝʥʥʷ, ʨʽʚʥʷ ʧʦʤʠʣʦʢ ʽ ʪʨʫʜʥʦʱʽʚ ʫ ʜʦʩʪʫʧʽ ʜʦ ʽʥʬʦʨʤʘʮʽʾ [153]. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʥʘʫʢʦʚʮʽ ʜʦʩʣʽʜʠʣʠ ʧʦʥʷʪʪʷ çAR-QR-ʢʦʜè. ʊʘʢʠʡ ʢʦʜ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʾ ʜʦʧʦʚʥʝʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ.  

ʈʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʠʩʫʶʪʴ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʢʠ ʪʘ 

ʽʥʪʝʛʨʘʮʽʾ ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʧʨʦʮʝʩ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʞʠʪʣʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʩʧʦʨʫʜ ʪʘ ʧʨʠʚʘʪʥʠʭ ʙʫʜʠʥʢʽʚ. 

ɿ'ʷʚʣʷʶʪʴʩʷ ʥʦʚʽ ʩʧʦʩʦʙʠ ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʥʘʧʨʠʢʣʘʜ, ʘʚʪʦʨʘʤʠ 

ɼʞ. ʇʘʥ, ʉ. ʉʫʥʴ, ʐʫ. ʏʫ, ɸ. ɸʙʨʘʭʘʤ, ɹ. ʗʥ (J. Pan, X. Sun, S. Chu, A. Abraham 

B. Yan) ʜʦʩʣʽʜʞʝʥʘ ʧʦʪʦʯʥʘ ʪʝʭʥʦʣʦʛʽʷ ʚʦʜʷʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʜʫ ʰʚʠʜʢʦʛʦ 

ʨʝʘʛʫʚʘʥʥʷ ʷʢ ʥʦʩʽʷ ʜʣʷ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʮʠʬʨʦʚʽ ʚʦʜʷʥʽ ʟʥʘʢʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʥʘ QR-ʢʦʜʽ [139]. 

ʆʩʦʙʣʠʚʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʷʢ ʜʠʟʘʡʥʝʨʩʴʢʦʛʦ 

ʨʝʢʣʘʤʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʚʠʚʯʘʣʠ ʊ. ʂʘʪʘ, ʉ. ʇʘʪʝʣʴ, ʊ. ʉʘʢʘʛʫʯʽ (T. Cata, 

P. Patel, T. Sakaguchi). ɺʦʥʠ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʢʦʜʠ ʥʘʜʘʶʪʴ ʢʦʤʧʘʥʽʷʤ 

ʝʬʝʢʪʠʚʥʠʡ ʩʧʦʩʽʙ ʨʝʢʣʘʤʠ ʩʚʦʾʭ ʧʨʦʜʫʢʪʽʚ ʽ ʤʦʞʫʪʴ ʟʘʣʫʯʘʪʠ ʢʣʽʻʥʪʽʚ ʥʘʙʘʛʘʪʦ 

ʢʨʘʱʝ, ʥʽʞ ʪʨʘʜʠʮʽʡʥʘ ʜʨʫʢʦʚʘʥʘ ʨʝʢʣʘʤʘ [64]. ʅʘʪʦʤʽʩʪʴ, ʥʝʥʘʣʝʞʥʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ, ʥʝʷʢʽʩʥʝ ʚʠʢʦʥʘʥʥʷ ʯʠ ʥʝʜʦʩʪʘʪʥʷ ʦʙʽʟʥʘʥʽʩʪʴ ʩʝʨʝʜ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʻ ʧʝʨʝʰʢʦʜʘʤʠ ʥʘ ʰʣʷʭʫ ʜʦ ʧʨʦʩʫʚʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʥʘʭʽʜʥʠʢʠ ʨʦʟʨʦʙʣʷʶʪʴ ʧʨʦʜʫʢʪ, ʘʣʝ ʜʠʟʘʡʥʝʨ 

ʩʪʚʦʨʶʻ ʮʽʥʥʽʩʪʴ ʽʟ ʮʴʦʛʦ ʚʠʥʘʭʦʜʫ.  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ ʧʨʠʩʚʷʯʝʥʠʭ ʜʘʥʦʤʫ 

ʧʠʪʘʥʥʶ, ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʟʦʩʝʨʝʜʞʝʥʦ ʥʘ ʟʘʛʘʣʴʥʦʤʫ ʦʧʠʩʽ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ɺʦʥʘ ʧʝʨʝʚʘʞʥʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʟ ʧʨʦʛʨʘʤʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʘʣʝ ʭʫʜʦʞʥʴʦ-ʦʙʨʘʟʥʽ 

ʘʩʧʝʢʪʠ ʜʠʟʘʡʥʝʨʩʴʢʦʛʦ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʻ ʩʧʽʣʴʥʠʤʠ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʫʩʽʭ 

ʦʙôʻʢʪʽʚ ʜʠʟʘʡʥʫ, ʥʝ ʟʘʣʝʞʥʦ ʚʽʜ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ 

ʧʫʙʣʽʢʘʮʽʾ ʥʝ ʚʪʨʘʯʘʶʪʴ ʘʢʪʫʘʣʴʥʦʩʪʽ ʪʘ ʜʦʚʦʜʷʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʢʦʜʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʚ ʢʦʥʪʝʢʩʪʽ ʨʦʟʚʠʪʢʫ ʭʫʜʦʞʥʴʦ-ʧʨʦʻʢʪʥʦʾ ʢʫʣʴʪʫʨʠ ʪʘ ʜʠʟʘʡʥʫ 

ʟʘʛʘʣʦʤ.  

ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʧʫʙʣʽʢʘʮʽʡ ʧʦʢʘʟʘʚ, ʜʘʥʘ ʪʝʤʘ ʻ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʦʶ, 
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ʪʠʤ ʩʘʤʠʤ, ʧʽʜʪʚʝʨʜʞʫʶʯʠ ʥʦʚʠʟʥʫ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ɸʩʧʝʢʪʠ ʢʦʜʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʨʦʟʚʠʪʦʢ ʜʠʟʘʡʥ-ʪʝʭʥʦʣʦʛʽʡ ʻ ʜʦʤʽʥʫʶʯʠʤʠ ʫ ʩʫʯʘʩʥʦʤʫ 

ʛʨʘʬʽʯʥʦʤʫ ʜʠʟʘʡʥʽ, ʱʦ ʦʙˇʨʫʥʪʦʚʫʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ.  

 

1.2. ɼʞʝʨʝʣʴʥʘ ʙʘʟʘ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʛʨʘʬʽʯʥʦʤʫ ʜʠʟʘʡʥʽ ʧʝʨʝʜʙʘʯʘʻ ʥʘ 

ʤʝʪʽ ʘʥʘʣʽʟ ʽʩʪʦʨʠʯʥʠʭ ʜʞʝʨʝʣ, ʽʩʪʦʨʽʦʛʨʘʬʽʯʥʠʭ ʪʚʦʨʽʚ, ʘ ʪʘʢʦʞ ʩʫʯʘʩʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʟʘ ʪʝʤʦʶ ʨʦʙʦʪʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʞʝʨʝʣʴʥʫ ʙʘʟʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʣʠ 

ʪʝʦʨʝʪʠʯʥʽ ʧʨʘʮʽ ʚʽʪʯʠʟʥʷʥʠʭ ʪʝʦʨʝʪʠʢʽʚ ʽ ʟʘʨʫʙʽʞʥʠʭ ʘʚʪʦʨʽʚ ʪʘ ʧʨʘʢʪʠʯʥʽ 

ʥʘʧʨʘʮʶʚʘʥʥʷ ʬʘʭʽʚʮʽʚ-ʧʨʘʢʪʠʢʽʚ ʟ ʜʠʟʘʡʥʫ. ɸʥʘʣʽʟ ʢʦʣʝʢʮʽʡ ʙʽʙʣʽʦʪʝʢ, ʤʫʟʝʾʚ, 

ʘʨʭʽʚʽʚ ʜʦʟʚʦʣʠʣʠ ʟʽʙʨʘʪʠ ʡ ʦʧʨʘʮʶʚʘʪʠ ʘʢʪʫʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʙʫʣʠ 

ʦʧʫʙʣʽʢʦʚʘʥʽ ʪʘ ʤʘʪʝʨʽʘʣʽʟʦʚʘʥʽ. 

ʇʝʨʰʘ ʛʨʫʧʘ ʜʞʝʨʝʣ ʦʙôʻʜʥʫʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʽʩʪʦʨʠʯʥʽ ʪʘ ʪʝʦʨʝʪʠʯʥʽ 

ʚʽʜʦʤʦʩʪʽ ʧʨʠʩʚʷʯʝʥʽ ʧʠʪʘʥʥʷʤ ʬʦʨʤʫʚʘʥʥʶ ʪʘ ʨʦʟʚʠʪʢʫ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ. ɺʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʚ ʜʠʩʝʨʪʘʮʽʷʭ, ʤʦʥʦʛʨʘʬʽʷʭ, ʥʘʚʯʘʣʴʥʠʭ 

ʧʦʩʽʙʥʠʢʘʭ, ʥʘʫʢʦʚʠʭ ʩʪʘʪʪʷʭ, ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ, ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ S. Chandra, 

S. Verma [65], J. Gao, L. Prakash, R. Jagatesan [84], P. Ildiko [100], M. Khan, K. Zia, 

N. Daudpota, S. Hussain, N. Taimoor [107], P. Cameron, J. Lint [62], J. Li, D. Zhang, 

M. Zhou, Z. Cao [117], S. Lisa, G. Piersantelli [121], S. Mazleena, I. Subariah [130], 

K. Pandya, H. Galiyawala [140], G. Piersantelli [146], M. Jasim, T. Pinky, M. Raj, 

J. Sherin [102], P. Schmidmayr, M. Ebner, F. Kappe [154], S. Sen, R. Rocco, 

S. Ranganathan, J. Brooks, [156], G. Shokeen [159], A. Hamad, B. Jia [92], K. Stiles, 

P. Selz [164], T. Yew, I. Subariah [189], Y-W. Chow, W. Susilo, J. Wang, 

R. Buckland, J. Baek, J. Kim, N. Li [68], A. Warang, A. Patankar [182], H. Le, 

M. Nguyen, H. Tran, W. Yeap [114], ɯ. ʆʧʴʦʥʦʚʘ [33], ʃ. ʄʘʣʷʚʢʽʥʘ [29], 

ɹ. ɾʫʨʘʢʦʚʩʴʢʠʡ [21] ʪʦʱʦ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʩʪʘʥʦʚʣʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʚ ʜʠʟʘʡʥʽ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʙʘʟʦʚʠʭ ʧʦʥʷʪʴ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʪʝʤʠ.  

ɼʦ ʜʨʫʛʦʾ ʛʨʫʧʠ ʜʞʝʨʝʣ ʚʽʜʥʦʩʷʪʴʩʷ ʥʘʫʢʦʚʽ ʧʨʘʮʽ ʧʨʠʩʚʷʯʝʥʽ ʧʨʦʙʣʝʤʘʤ 
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ʩʪʘʥʦʚʣʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʠʟʘʡʥʽ. ʋ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʙʫʣʦ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʦʙʦʪʠ ʪʘʢʠʭ ʥʘʫʢʦʚʮʽʚ ʪʘ ʜʦʩʣʽʜʥʠʢʽʚ: S. Dong, F. Chen, W. Ding, 

J. Zhou [74], S. Gultekina, A. Urala, U. Yaman [87], I. Gutierriz, I. Lopes, 

V. Rodriguez, A. Nunes [89], M. Valizadeh, B. Ranjgar, A. Niccolai, H. Hosseini, 

S. Rezaee, F. Hakimpour [172], T. Kneese [111], S. Jain, S. Chand, S. Sharma [101], 

H. Li, F. Xue, H. Xia [116], Y. Lin, Y. Chang, J. Wu [119], S. Luo, B. Chen [120], 

P. Mathivanan, A. Balaji [128], G. Hill, M. Whitty [98], A. Ganesh [129], A. Mehta, 

K. Solanki [131], M. Destefano [132], M. Xu, H. Su, Y. Li, X. Li, J. Liao, J. Niu, P. Lv, 

B. Zhou [185], A. Mittal [133], Y-F. Feng [80], G. Garateguy, G. Arce, D. Lau [85], 

S. Ono, K. Morinaga, S. Nakayama [137], B. Jiang, X. Liu [103], H. Peng, L. Lu, 

A. Sharf, B. Chen [145], J. Bharti, A. Sahu [60], S. Riches, S. Elghany, P. Garety, 

M. Rus-Calafell, L. Valmaggia [149], H. Xuechen, J. Holopainen, C. Wagner [186], 

J. Yang, H. Peng [188], B. Ysimaz, M. Goken [191], ɹ. ɾʫʨʘʢʦʚʩʴʢʠʡ [20] 

ʄ. ʗʢʦʚʣʻʚ [9], ʅ. ʉʢʣʷʨʝʥʢʦ [11-12], ʅ. ʏʫʧʨʽʥʘ [193], ʊ. ʂʨʦʪʦʚʘ [192], 

ʂ. ʇʘʰʢʝʚʠʯ, ʆ. ɭʞʦʚʘ, ʄ. ʂʦʣʦʩʥʽʯʝʥʢʦ [141] ʪʘ ʽʥʰʽ. 

ɯʥʬʦʨʤʘʮʽʷ, ʦʪʨʠʤʘʥʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʮʽʻʾ ʛʨʫʧʠ ʜʞʝʨʝʣ, ʜʘʣʘ ʟʤʦʛʫ 

ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʢʦʜʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʥʝ ʣʠʰʝ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʘʩʧʝʢʪʽ, ʘ ʡ 

ʚʠʚʯʠʪʠ ʭʫʜʦʞʥʴʦ-ʧʨʦʻʢʪʥʫ ʩʢʣʘʜʦʚʫ ʪʘ ʜʦʩʣʽʜʠʪʠ ʡ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʟʤʽʥʝʥʥʷ 

ʧʽʜʩʚʽʜʦʤʦʩʪʽ ʩʫʯʘʩʥʦʾ ʣʶʜʠʥʠ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ art-ʢʦʜʘʤʠ. 

ʊʨʝʪʷ ʛʨʫʧʘ ʜʞʝʨʝʣ ʩʬʦʨʤʦʚʘʥʘ ʧʫʙʣʽʢʘʮʽʷʤʠ ʫ ʧʝʨʽʦʜʠʯʥʠʭ ʪʘ ʽʥʰʠʭ 

ʚʠʜʘʥʥʷʭ, ʧʦʧʫʣʷʨʥʠʭ ʞʫʨʥʘʣʘʭ, ʧʝʨʝʚʘʞʥʦ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ̫ ʢʽ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʦʙʦʪʘʤʠ ʟʘʨʫʙʽʞʥʠʭ ʪʘ ʚʽʪʯʠʟʥʷʥʠʭ ʪʝʦʨʝʪʠʢʽʚ ʽ ʧʨʘʢʪʠʢʽʚ 

ʜʠʟʘʡʥʫ: V. Damodharan, K. Ahmed [70], R. Vishal [173], P. Hadawale, S. Vaje, 

D. Wale, D. Dighe [91], P. Hao, L. Lin, L. Liu, A. Sharf, B. Chen [96], Q. Jianping, 

X. Bin, Z. Baohui, Y. Han [104], H. Lin, F. Yuan, G. Ying [118], A. Maner, 

D. Devasthale, V. Sonar, R. Krishnamurti [126], T. Wakahara, N. Yamamoto [181], 

E. Masih [127], V. Ozyazgan, V. Abdulova [138], J. Qian, B. Xing, B. Zhang, H. 

Yang [147], M. Rohs [150], A. Abu-Jassar, Y. Al-Sharo, V. Lyashenko, S. Sotnik [1], 

ɯ. ʆʧʴʦʥʦʚʘ [35], ɻ. ʊʢʘʯʝʥʢʦ [40], ʆ. ɺʘʨʬʦʣʦʤʝʻʚʘ, ʅ. ʏʫʤʘʢ [8], ʅ. ɼʦʚʞʝʥʢʦ 

[16-17], ʍ. ɿʘʩʘʜʥʘ [23], ɺ. ʇʘʚʣʦʚ, ʅ. ʇʘʚʣʽʭʘ, ʆ. ʄʠʰʢʦ [36] ʪʦʱʦ. ɺʦʥʠ 
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ʨʦʟʢʨʠʚʘʶʪʴ ʩʧʝʮʠʬʽʢʫ ʨʦʟʨʦʙʢʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʦʙôʻʢʪʽʚ, ʜʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ.  

ʏʝʪʚʝʨʪʘ ʛʨʫʧʘ ʜʞʝʨʝʣ ʦʙôʻʜʥʫʻ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʚ ʦʩʚʽʪʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʙʽʙʣʽʦʪʝʢʘʭ ʪʘ ʘʨʭʽʚʘʭ. ɿʦʢʨʝʤʘ, ʜʘʥʝ ʧʠʪʘʥʥʷ 

ʚʠʚʯʘʣʦʩʷ ʥʘ ʙʘʟʽ ʅʘʮʽʦʥʘʣʴʥʦʾ ʙʽʙʣʽʦʪʝʢʠ ʋʢʨʘʾʥʠ ʽʤʝʥʽ ɺ. ɯ. ɺʝʨʥʘʜʩʴʢʦʛʦ (ʤ. 

ʂʠʾʚ), ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʙʽʙʣʽʦʪʝʢʠ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ (ʤ. ʂʠʾʚ) ʪʦʱʦ. ʆʩʥʦʚʥʠʤʠ ʥʘʫʢʦʚʠʤʠ ʨʦʙʦʪʘʤʠ ʫ ʮʴʦʤʫ 

ʥʘʧʨʷʤʢʫ ʩʪʘʣʠ ʧʨʘʮʽ N. Bhargava, A. Kumawat, R. Bhargava [59], J. Chang [66], 

F. Sudarto, D. Martono, R. Hartatik [167], C. Law [113], E. Masih [127], S. Patil, 

A. Patil, P. Terdale, A. Mulla [144], A. Hamurcu, S. Timur, K. Rēzvanoglu [93], 

Zh. Deineko, N. Kraievska, V. Lyashenko [72], S. So [162], R. Ashford [52],  

ʊ. ɹʦʥʜʘʨʝʥʢʦ [4-5], ʂ. ɹʫʛʘʡʯʫʢ [6], ʊ. ɿʘʧʦʨʦʞʝʮʴ [22], ʆ. ɺʦʨʦʥʢʽʥ [13], 

ʄ. ɹʻʣʽʢʦʚʘ [2]. 

ʊʘʢʦʞ, ʩʶʜʠ ʚʘʨʪʦ ʚʽʜʥʝʩʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʜʽʚ ʫ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʘʭ, ʱʦ 

ʩʪʘʣʦ ʦʩʦʙʣʠʚʦ ʟʘʪʨʝʙʫʚʘʥʠʤ ʧʽʜ ʯʘʩ ʧʘʥʜʝʤʽʾ COVID-19 ʪʘ ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ ʡ 

ʚʠʜʦʟʤʽʥʶʻʪʴʩʷ ʚ ʢʣʽʥʽʢʘʭ ʪʘ ʣʽʢʘʨʥʷʭ ʡ ʩʴʦʛʦʜʥʽ. ʎʝ ʚʠʩʚʽʪʣʝʥʦ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʪʘʢʠʭ ʥʘʫʢʦʚʮʽʚ: J. Fishbein, K. Lau [81], J. Baugh, R. Oran, T. Roberts [54], 

M. Lopez-Nores, J. Pazos-Arias, J. Garcia-Duque, Y. Blanco-Fernandez [122], 

F. Lateef, Y. Chong, D. Sethi, C. Loh [112], R. Singh, M. Javaid, R. Kataria, M. Tyagi, 

A. Haleem, R. Suman [161]. 

ʇôʷʪʘ ʛʨʫʧʘ ʜʞʝʨʝʣ ʩʬʦʨʤʦʚʘʥʘ ʻʚʨʦʧʝʡʩʴʢʠʤʠ ʪʘ ʫʢʨʘʾʥʩʴʢʠʤʠ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤʠ ʚʠʜʘʥʥʷʤʠ ʪʘ ʽʥʪʝʨʥʝʪ ʜʞʝʨʝʣʘʤʠ, ʱʦ ʩʪʘʣʠ ʦʩʦʙʣʠʚʦ ʮʽʥʥʠʤʠ 

ʥʦʩʽʷʤʠ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʦʩʤʠʩʣʝʥʥʷ ʙʝʟʧʝʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʜʠʟʘʡʥʽ ʪʘ ʞʠʪʪʽ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʮʽʣʦʤʫ. ɼʦʩʣʽʜʥʠʢʠ, ʷʢʽ ʟʚʝʨʪʘʣʠ 

ʫʚʘʛʫ ʥʘ ʢʽʙʝʨʙʝʟʧʝʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʽʚ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ: N. Akhil, A. Vijay, 

D. Kumar [49], Y. Alaca, Y. Celik [50], R. Delphin, V. Nancy [73], R. Focardi, 

F. Luccio, H. Wahsheh [82], S. Kaushik [106], Z. Deineko, S. Sotnik, V. Lyashenko 

[71], P. Huang, C. Chang, Y. Li [99], T. Zimmer, P. Patel [194], A. Yadav, S.Yadav, 

B. Bohra [187], P. Kieseberg, M. Leithner, M. Mulazzani [108], H. Su, J. Niu, X. Liu 

[165], H. Wahsheh, M. Al-Zahrani [180], K. Yong, K. Chiew, C. Tan [190], 
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ʈ. ʍʠʥʝʚʠʯ [32]. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ ʮʶ ʛʨʫʧʫ ʚʭʦʜʠʪʴ ʥʝ ʣʠʰʝ ʙʝʟʧʝʯʥʝ ʜʝʰʠʬʨʫʚʘʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʠʜʽʚ ʢʦʜʽʚ ʢʘʤʝʨʦʶ ʪʝʣʝʬʦʥʫ, ʘ ʙʣʦʢʯʝʡʥ-ʪʝʭʥʦʣʦʛʽʷ, ʱʦ 

ʩʪʦʩʫʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ QR-ʢʦʜʽʚ. ɼʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʟʘʭʠʩʪʫ ʮʠʬʨʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ ʚʽʜ ʧʽʜʨʦʙʢʠ ʽ ʧʨʠʥʮʠʧ ʾʾ ʜʽʾ ʚʠʩʚʽʪʣʝʥʦ ʚ 

ʜʦʩʣʽʜʞʝʥʥʷʭ: M. Hamzah, F. Ramli, N. Shaw [94], D. Lorenzi, J. Vaidya, S. Chun, 

B. Shafiq [123], N. Rosli, R. Ibrahim, Y. Yahya, N. Zainuddin, S. Yaacob, R. Yusoff 

[152], B. Goodall [86], J-F. Wu, J. Dong, Y. Wu, Y. Chang [184] K. Stanney, 

B. Lawson, B. Rokers, M. Dennison, C. Fidopiastis, T. Stoffregen, S. Weech, J. Fulvio 

[163], A., Shah, S. Ahmed, H. Kokash, S. Mahmud, S. Sharnali [157]. 

ʐʦʩʪʘ ʛʨʫʧʘ ʜʞʝʨʝʣ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘʫʢʦʚʠʤʠ ʧʫʙʣʽʢʘʮʽʷʤʠ, ʘʣʴʙʦʤʘʤʠ, 

ʣʠʩʪʽʚʢʘʤʠ, ʬʦʪʦʛʨʘʬʽʷʤʠ ʩʚʽʪʦʚʠʭ ʽ ʫʢʨʘʾʥʩʴʢʠʭ ʙʨʝʥʜʽʚ ʪʘ ʜʠʟʘʡʥʝʨʽʚ, 

ʝʢʩʧʦʟʠʮʽʷʭ ʫ ʤʫʟʝʷʭ ʪʘ ʥʘ ʦʬʽʮʽʡʥʠʭ ʩʘʡʪʘʭ, ʱʦ ʨʦʟʢʨʠʚʘʶʪʴ ʭʫʜʦʞʥʶ 

ʚʠʨʘʟʥʽʩʪʴ ʪʘ ʚʽʟʫʘʣʴʥʦ-ʦʙʨʘʟʥʫ ʤʦʚʫ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʎʝ ʚʠʩʚʽʪʣʝʥʦ ʫ 

ʨʦʙʦʪʘʭ ʪʘʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ: T. Cata, P. Patel [64], M. Le [115], E. Selcuk, E. Lou 

Pelton [155], A. Muzychuk, Yu. Bokareva [134], S. Ertekin, E. Lou [77], C. Teuta 

[169], R. Adelmann [48], ʂ. ʇʘʰʢʝʚʠʯ, ʄ. ɺʠʰʥʝʚʩʴʢʘ, ʆ. ʈʦʛʦʪʯʝʥʢʦ [142], 

ɺ. ɹʦʥʜʘʨʝʥʢʦ [3], ʊ. ɼʽʙʨʦʚʘ [43], ɯ. ʆʧʴʦʥʦʚʘ [34], ɯ. ʗʢʦʚʝʮʴ [124], 

ʆ. ɻʘʣʴʯʠʥʩʴʢʘ [83]. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʦʙôʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ, ʙʫʣʦ ʟʽʙʨʘʥʦ ʥʠʟʢʫ ʽʣʶʩʪʨʘʪʠʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʘʢʮʝʥʪʫʻ ʫʚʘʛʫ ʩʘʤʝ ʥʘ ʜʠʟʘʡʥʝʨʩʴʢʽʡ ʪʘ ʭʫʜʦʞʥʽʡ ʩʢʣʘʜʦʚʽʡ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ (ʜʦʜʘʪʦʢ ɺ).  

ʆʩʦʙʣʠʚʦʩʪʽ ʛʝʥʝʨʫʚʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʚ ʨʦʙʦʪʘʭ 

E. Eroglu, E. Ozko­ [76], I. Klempert, N. Zerbe, T. Arndt, T. Schnalke, P. Hufnagl 

[110], J. Radianti, T. Majchrzak, J. Fromm, I. Wohlgenannt [148], S. Tjahyadi [170], 

ʗ M. Armandani [51], K. Shumack, E. Reilly, N. Chamberlain [160], H. Su, J. Niu, 

X. Liu, Q. Li, J. Wan, M. Xu [166], L. Neves, K. Martins, W. Lima [135], 

P. Sutheebanjard, W. Premchaiswadi [168]. ʅʘʪʦʤʽʩʪʴ, ʧʨʦʙʣʝʤʠ ʧʦʙʫʜʦʚʠ 

ʘʣʛʦʨʠʪʤʽʚ ʢʦʜʫʚʘʥʥʷ ʡ ʜʝʢʦʜʫʚʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʚʠʚʯʘʣʠ ʪʘ ʜʦʩʣʽʜʞʫʚʘʣʠ 

O. Casals, C. Fabrega, A. Waag [55], H. Hanks [95], J. Shieh, J. Zhang, Y. Liao, C. 
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Lin [158], W. Chen, G. Yang, G. Zhang [67], K. Gupta, S. Andrei, M. Ahsan [88], P. 

Gyorgy, H. Miklos, P. Ildiko [90], I. Benito-Altamirano, D. Mart²nez-Carpena, H. 

Lizarzaburu-Aguilar, C. Fabrega, J. Prades [56], J. Lv, Y. Zhang, W. Dong, Y. Gao, C. 

Chen [125], F. Patil, U. Bhandari, M. Kasar [143], I. Tkachenko, W. Puech, O. Strauss, 

C. Destruel, J. Gaudin, C. Guichard [171], M. Bhand, I. Dwivedi [58], S. Wachenfeld, 

S. Terlunen, J. Xiaoyi [179]. 

ɺʠʷʚʣʝʥʦ ʽ ʦʧʨʘʮʴʦʚʘʥʦ ʥʠʟʢʫ ʤʠʩʪʝʮʪʚʦʟʥʘʚʯʠʭ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ, ʷʢʽ 

ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʜʦʩʣʽʜʞʝʥʥʽ ʽʥʥʦʚʘʮʽʡ ʪʘ ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʧʨʘʮʽ ʪʘʢʠʭ ʥʘʫʢʦʚʮʽʚ, ʷʢ L. Berg, J. Vance [57], 

P. Cameron, J. Lint [62], C. Ball, K. Huang, J. Francis [53], A. Hamad, B. Jia [92], 

J. Carroll, L. Hopper, A. Farrelly, R. Vance, P. Bamidis, E. Konstantinidis [63], 

S. Mazleena, I. Subariah [130], M. Sabzevar, M. Gheisari, L. Lo [153], X. Yuan, 

N. Chuprina, T. Wang [193], ʆ. ɭʞʦʚʘ [176], ʅ. ʉʢʣʷʨʝʥʢʦ [9] ʆ. ʃʫʛʦʚʩʴʢʠʡ, 

ɯ. ʗʢʦʚʝʮʴ, ʅ. ʏʫʛʘʡ [124] ʪʘ ʽʥʰʽ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʩʥʦʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ 

ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥ ɹʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʠʟʘʡʥʽ ʧʨʠʧʫʩʢʘʻʪʴʩʷ ʾʾ ʽʥʪʝʛʨʘʮʽʷ 

ʟ ʰʪʫʯʥʠʤ ʽʥʪʝʣʝʢʪʦʤ. ɼʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʚʠʩʚʽʪʣʶʻʪʴʩʷ ʷʢ ʫ ʟʘʢʦʨʜʦʥʥʠʭ, ʪʘʢ ʽ 

ʫʢʨʘʾʥʩʴʢʠʭ ʥʘʫʢʦʚʠʭ ʞʫʨʥʘʣʘʭ ʪʘ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʧʨʘʮʷʭ ʪʘʢʠʭ ʥʘʫʢʦʚʮʽʚ ʪʘ 

ʜʦʩʣʽʜʥʠʢʽʚ: M. Eswaran, R. Bahubalendruni [79], H. Kim, H.-T. Lim, Y. Ro [109], 

J. Pan, X. Sun, S. Chu, A. Abraham, B. Yan [139], D. Harley [97], I. Wohlgenannt, 

A. Simons, S. Stieglitz [183], L. Karrach, E. Pivarciova, P. Bozek [105], 

M. Roodposhti, F. Esmaeelbeigi [151], ʈ. ʍʠʥʝʚʠʯ [42], ɯ. ɻʦʣʦʚʘʯʫʢ, ʗ. ʃʝʣʠʢ, 

ɺ. ʐʤʝʣʴʦʚ [15]. 

ʉʫʢʫʧʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʠʭ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʜʞʝʨʝʣ ʬʦʨʤʫʶʪʴ ʜʦʩʪʘʪʥʴʦ 

ʧʦʚʥʫ, ʜʦʩʪʦʚʽʨʥʫ ʪʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʫ ʙʘʟʫ ʤʘʪʝʨʽʘʣʽʚ. ʆʧʨʘʮʴʦʚʘʥʽ ʛʨʫʧʠ 

ʜʞʝʨʝʣ ʜʦʟʚʦʣʠʣʠ ʧʨʦʚʝʩʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʛʨʘʬʽʯʥʦʤʫ 

ʜʠʟʘʡʥʽ ʪʘ ʜʦʩʷʛʪʠ ʚʩʪʘʥʦʚʣʝʥʦʾ ʤʝʪʠ ʡ ʚʠʟʥʘʯʝʥʠʭ ʟʘʚʜʘʥʴ. 

ʂʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʫ ʛʨʘʬʽʯʥʦʤʫ ʜʠʟʘʡʥʽ ʩʴʦʛʦʜʥʽ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʥʠʟʢʠ ʨʦʙʽʪ ʽʟ ʧʨʦʙʣʝʤʘʪʠʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʚ, ʱʦ 

ʥʘʫʢʦʚʮʷʤʠ ʨʦʟʛʣʷʥʫʪʦ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʬʦʨʤʫʚʘʥʥʷ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʜʽʚ, ʦʜʥʘʢ 
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ʫ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʜʘʥʘ ʪʝʤʘʪʠʢʘ ʚʠʩʚʽʪʣʝʥʘ ʥʝ ʜʦʩʪʘʪʥʴʦ, ʪʦʤʫ ʧʦʪʨʝʙʫʻ 

ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ.  

ʅʘ ʦʩʥʦʚʽ ʚʠʚʯʝʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʪʘʢʦʞ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ, 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʥʝʜʦʩʪʘʪʥʴʦ ʫʚʘʛʠ ʧʨʠʜʽʣʝʥʦ 

ʚʠʚʯʝʥʥʶ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʩʪʦʨʦʥʠ ʝʩʪʝʪʠʯʥʦʛʦ ʘʩʧʝʢʪʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʠʟʘʡʥʝʨʩʴʢʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʢʦʜʫ ʜʣʷ ʨʦʟʨʦʙʢʠ ʧʦʚʥʦʮʽʥʥʦʛʦ ʪʚʦʨʫ ʤʠʩʪʝʮʪʚʘ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʂʦʜʦʚʘʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʩʴʦʛʦʜʥʽ ʧʦʪʨʝʙʫʶʪʴ 

ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ, ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʚʠʚʯʝʥʥʷ ʟ ʟʘʣʫʯʝʥʥʷʤ 

ʜʽʘʧʘʟʦʥʫ ʨʽʟʥʠʭ ʥʘʫʢ, ʘ ʦʩʦʙʣʠʚʦ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʪʘ ʧʨʠʢʣʘʜʥʠʭ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ ʧʽʜ ʯʘʩ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʠ ʨʦʟʛʣʷʥʫʪʠ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ 

ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʜʠʟʘʡʥʽ ʟ ʤʘʨʢʝʪʠʥʛʦʤ, 

ʝʢʦʥʦʤʽʢʦʶ, ʧʨʦʛʨʘʤʫʚʘʥʥʷʤ ʪʦʱʦ.  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʾʾ ʩʢʣʘʜʦʚʠʭ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʪʝʦʨʝʪʠʯʥʽ ʤʝʪʦʜʠ ʥʘʫʢʦʚʦʛʦ 

ʧʽʟʥʘʥʥʷ, ʪʘʢʽ ʷʢ ʘʥʘʣʽʟ ʽ ʩʠʥʪʝʟ, ʘʥʘʣʦʛʽʷ ʪʘ ʬʦʨʤʘʣʽʟʘʮʽʷ,  

ʤʝʪʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʤʝʪʦʜ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʡ ʧʦʨʽʚʥʷʥʥʷ, ʧʦʨʽʚʥʷʣʴʥʦ-

ʽʩʪʦʨʠʯʥʠʡ ʤʝʪʦʜ ʪʘ ʤʝʪʦʜ ʧʦʨʽʚʥʷʣʴʥʦ-ʪʠʧʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʦʱʦ. 

ʂʦʤʧʣʝʢʩʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʡ ʩʠʥʪʝʟʫ ʜʦʟʚʦʣʠʣʦ 

ʧʨʦʘʥʘʣʽʟʦʚʘʪʠ ʣʽʪʝʨʘʪʫʨʫ, ʱʦ ʟʘʙʝʟʧʝʯʠʣʦ ʬʦʨʤʫʚʘʥʥʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʾ 

ʜʞʝʨʝʣʴʥʦʾ ʙʘʟʠ ʜʣʷ ʦʙôʻʢʪʠʚʥʦʛʦ ʚʠʩʚʽʪʣʝʥʥʷ ʩʪʘʥʫ ʨʦʟʨʦʙʢʠ ʪʝʤʠ,  ʭʨʦʥʦʣʦʛʽʾ 

ʚʠʚʯʝʥʥʷ ʾʾ ʧʨʦʙʣʝʤʘʪʠʢʠ ʪʘ ʚʧʣʠʚ ʥʘ ʜʠʟʘʡʥ ʟʘʛʘʣʦʤ ʽ ʛʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ 

ʟʦʢʨʝʤʘ.  

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʟʘʜʽʷʥʽ ʟʘʛʘʣʴʥʦʥʘʫʢʦʚʽ ʽ ʩʧʝʮʽʘʣʴʥʽ 

ʤʝʪʦʜʠ. ɽʤʧʽʨʠʯʥʽ ʪʘ ʪʝʦʨʝʪʠʯʥʽ ʤʝʪʦʜʠ ʚʢʣʶʯʘʣʠ ʚ ʩʝʙʝ ʽʩʪʦʨʠʯʥʠʡ ʧʽʜʭʽʜ, ʱʦ 

ʟʘʩʪʦʩʦʚʘʥʦ ʜʦ ʨʦʟʛʣʷʜʫ ʝʪʘʧʽʚ ʨʦʟʚʠʪʢʫ ʪʘ ʩʪʘʥʦʚʣʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʛʨʘʬʽʯʥʦʤʫ ʜʠʟʘʡʥʽ ʪʘ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʾʾ ʚ ʭʨʦʥʦʣʦʛʽʯʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ʊʦʤʫ, 

ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʽʩʪʦʨʽʾ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜ ʽʩʪʦʨʠʢʦ-

ʭʨʦʥʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ. ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʠʭ ʧʨʦʮʝʩʽʚ 

ʪʘ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ ʝʚʦʣʶʮʽʾ ʢʦʜʫ ʚʠʢʦʨʠʩʪʘʥʽ ʤʝʪʦʜʠ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʪʘ 
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ʬʦʨʤʘʣʴʥʦ-ʩʪʠʣʽʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ. 

ɿ ʤʝʪʦʶ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʟʽʙʨʘʥʦʛʦ ʬʘʢʪʦʣʦʛʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʙʫʣʦ 

ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ ʧʦʨʽʚʥʷʣʴʥʦ-ʪʠʧʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʱʦ ʥʘʜʘʚ ʤʦʞʣʠʚʽʩʪʴ 

ʚʩʪʘʥʦʚʠʪʠ ʪʦʪʦʞʥʽ ʘʙʦ ʚʽʜʤʽʥʥʽ ʷʢʦʩʪʽ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʊʘʢʦʞ 

ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜ ʧʦʨʽʚʥʷʥʥʷ ʪʘ ʘʥʘʣʦʛʽʡ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʦʜʽʙʥʦʩʪʽ ʪʘ 

ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʭʘʨʘʢʪʝʨʥʠʤʠ ʦʟʥʘʢʘʤʠ ʰʪʨʠʭ ʢʦʜʫ, QR-ʢʦʜʫ ʪʘ AR-ʢʦʜʫ.  

ʉʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʟʘʩʪʦʩʦʚʘʥʦ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʷʢ ʙʘʛʘʪʦʘʩʧʝʢʪʥʦʾ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ 

ʧʨʠʪʘʤʘʥʥʠʭ ʾʡ ʭʫʜʦʞʥʴʦ-ʦʙʨʘʟʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʩʪʚʦʨʝʥʥʷ ʡ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʮʽʣʽʩʥʦʾ ʬʽʢʩʘʮʽʾ ʚʽʟʫʘʣʴʥʦ-ʦʙʨʘʟʥʦʾ ʤʦʚʠ ʢʦʜʫ ʚ ʝʩʪʝʪʠʯʥʦʤʫ ʪʘ 

ʩʦʮʽʦʢʫʣʴʪʫʨʥʦʤʫ ʢʦʥʪʝʢʩʪʽ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʚʟʽʨʮʽʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʢʦʜʽʚ, ʱʦ ʧʨʦʻʢʪʦʚʘʥʽ 

ʥʘ ʋʢʨʘʾʥʽ ʪʘ ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ ʧʨʦʚʦʜʠʣʦʩʷ ʚ ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʤʫ ʢʦʥʪʝʢʩʪʽ, ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ, ʭʫʜʦʞʥʴʦ-ʩʪʠʣʽʩʪʠʯʥʦʛʦ ʪʘ 

ʧʦʨʽʚʥʷʣʴʥʦ-ʦʧʠʩʦʚʦʛʦ ʘʥʘʣʽʟʫ.  

ɼʣʷ ʧʦʙʫʜʦʚʠ ʮʽʣʽʩʥʦʛʦ ʙʘʯʝʥʥʷ ʝʩʪʝʪʠʢʠ ʢʦʜʽʚ ʚʠʢʦʨʠʩʪʘʥʦ 

ʢʦʤʧʦʟʠʮʽʡʥʠʡ ʽ ʭʫʜʦʞʥʴʦ-ʩʪʠʣʽʩʪʠʯʥʠʡ ʘʥʘʣʽʟ. ɿʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜʠ 

ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ, ʘ ʪʘʢʦʞ ʧʨʠʡʦʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʽ ʪʠʧʦʣʦʛʽʟʘʮʽʾ, ʷʢʽ 

ʜʦʟʚʦʣʠʣʠ ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦ ʾ ʽʥʬʦʨʤʘʮʽ ʾ ʟʘ 

ʭʘʨʘʢʪʝʨʥʠʤʠ ʦʟʥʘʢʘʤʠ ʪʘ ʦʙôʻʜʥʘʪʠ ʾʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʮʠʭ ʦʟʥʘʢ.  

ʂʦʤʧʘʨʘʪʠʚʥʠʡ ʘʥʘʣʽʟ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʧʽʣʴʥʠʭ ʽ ʚʽʜʤʽʥʥʠʭ 

ʨʠʩ ʨʽʟʥʠʭ ʚʠʜʽʚ ʢʦʜʽʚ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʜʥʘʢʦʚʠʭ ʢʦʤʧʦʟʠʮʽʡʥʦ-ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 

ʧʨʠʡʦʤʽʚ, ʚʠʢʦʨʠʩʪʘʥʠʭ ʧʨʠ ʾʭ ʧʨʦʻʢʪʫʚʘʥʥʽ. ʉʧʝʮʽʘʣʴʥʽ ʤʝʪʦʜʠ, ʥʘʧʨʠʢʣʘʜ, 

ʤʝʪʦʜ ʘʙʩʪʨʘʛʫʚʘʥʥʷ ʩʧʨʠʷʚ ʫʟʘʛʘʣʴʥʝʥʥʶ ʪʘ ʚʠʦʢʨʝʤʣʝʥʥʶ ʥʘʡʙʽʣʴʰ ʩʫʪʪʻʚʠʭ 

ʦʟʥʘʢ, ʷʢʽ ʙʫʣʠ ʥʝʦʙʭʽʜʥʽʩʪʶ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʝʨʚʠʥʥʦʾ ʚʽʟʫʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ 

ʤʝʪʦʶ ʾʭ ʘʥʘʣʽʟʫ ʪʘ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ.  

ʇʦʨʽʚʥʷʣʴʥʦ-ʽʩʪʦʨʠʯʥʠʡ ʤʝʪʦʜ ʟʘʩʪʦʩʦʚʘʥʦ ʜʣʷ ʨʦʟʛʣʷʜʫ ʘʢʪʫʘʣʴʥʠʭ 

ʪʝʥʜʝʥʮʽʡ ʧʨʦʻʢʪʫʚʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʚʽʪʽ ʪʘ ʚ ʋʢʨʘʾʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʜʦʤʽʥʫʶʯʠʭ ʥʘʧʨʷʤʽʚ ʾʾ ʨʦʟʚʠʪʢʫ, ʚʠʷʚʣʝʥʥʷ ʟʤʽʥ, ʷʢʽ ʚʽʜʙʫʣʠʩʴ ʫ ʭʫʜʦʞʥʴʦ-

ʦʙʨʘʟʥʦʤʫ ʧʨʦʻʢʪʫʚʘʥʥʽ ʢʦʜʫ.  
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ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʙʣʝʤʘʪʠʢʘ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʠʟʥʘʯʘʻ ʜʦʮʽʣʴʥʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ ʽ ʤʝʪʦʜʽʚ ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʙôʻʢʪʠʚʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʛʨʘʬʽʯʥʦʤʫ 

ʜʠʟʘʡʥʽ. 

ɿʨʘʟʢʠ ʦʙôʻʢʪʽʚ, ʦʙʨʘʥʠʭ ʚ ʷʢʦʩʪʽ ʧʨʠʢʣʘʜʽʚ, ʙʫʣʠ ʫʟʷʪʽ ʟ ʦʬʽʮʽʡʥʠʭ ʩʘʡʪʽʚ 

ʜʠʟʘʡʥʝʨʽʚ ʯʠ ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʩʪʫʜʽʡ, ʱʦ ʟʘʡʤʘʣʠʩʷ ʾʭʥʴʦʶ ʨʦʟʨʦʙʢʦʶ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1 

 

1. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʟ ʚʠʚʯʝʥʥʷ ʩʪʘʥʦʚʣʝʥʥʷ ʪʘ 

ʨʦʟʚʠʪʢʫ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʦʢʘʟʘʚ ʱʦ ʥʝʟʚʘʞʘʶʯʠ ʥʘ 

ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʽʩʥʫʶʯʦʾ ʽʥʬʦʨʤʘʮʽʾ ʮʷ ʪʝʤʘ ʧʦʪʨʝʙʫ ̒ʧʨʦʚʝʜʝʥʥʷ ʜʝʪʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʽ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʽʟʫʘʣʴʥʦʛʦ ʚʠʛʣʷʜʫ 

ʢʦʜʫ ʧʨʦʚʝʜʝʥʝ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʟʘʩʦʙʽʚ, ʤʝʪʦʜʽʚ ʪʘ ʪʝʭʥʽʢ ʡʦʛʦ ʩʪʚʦʨʝʥʥʷ. 

ɺʠʜʽʣʝʥʦ ʜʞʝʨʝʣʘ, ʱʦ ʩʪʘʣʠ ʦʩʥʦʚʦʶ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ: ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʚʽʪʦʚʠʭ ʪʘ ʫʢʨʘʾʥʩʴʢʠʭ ʥʘʫʢʦʚʮʽʚ ʟ ʽʩʪʦʨʽʾ ʚʠʥʠʢʥʝʥʥʷ, ʨʦʟʚʠʪʢʫ ʪʘ ʩʪʘʥʦʚʣʝʥʥʷ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʧʨʘʮʽ ʟ ʽʩʪʦʨʽʾ ʤʠʩʪʝʮʪʚʘ ʪʘ 

ʜʠʟʘʡʥʫ ʥʘʫʢʦʚʮʽʚ, ʪʝʦʨʝʪʠʢʽʚ, ʢʫʣʴʪʫʨʦʣʦʛʽʚ, ʤʠʩʪʝʮʪʚʦʟʥʘʚʮʽʚ ʪʦʱʦ. ɸʥʘʣʽʟ 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʩʧʨʠʷʚ ʚʠʟʥʘʯʝʥʥʶ ʬʘʢʪʦʨʽʚ ʽ ʯʠʥʥʠʢʽʚ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʠʟʘʡʥʽ, ʘ ʪʘʢʦʞ ʧʨʠʥʮʠʧʽʚ ʾʾ ʧʨʦʻʢʪʫʚʘʥʥʷ. 

2. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʦʙʦʪʠ ʪʝʦʨʝʪʠʢʽʚ ʪʘ ʥʘʫʢʦʚʮʽʚ, ʷʢʽ ʜʦʩʣʽʜʞʫʚʘʣʠ 

ʝʪʘʧʠ ʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʦʧʠʩʫʚʘʣʠ ʦʩʦʙʣʠʚʦʩʪʽ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʚʽʟʫʘʣʴʥʦʛʦ ʚʠʛʣʷʜʫ ʢʦʜʫ ʟʘ ʨʽʟʥʠʤʠ ʦʟʥʘʢʘʤʠ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʦʜʷʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʢʦʥʪʝʢʩʪʽ ʭʫʜʦʞʥʴʦ-

ʧʨʦʝʢʪʥʦʾ ʢʫʣʴʪʫʨʠ ʪʘ ʬʦʨʤʫʶʪʴ ʙʘʟʫ ʜʣʷ ʘʥʘʣʽʟʫ ʚʽʟʫʘʣʴʥʠʭ ʢʦʜʽʚ. 

3. ʆʧʨʘʮʴʦʚʘʥʦ ʘʢʪʫʘʣʴʥʽ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʥʘʫʢʦʚʮʷʤʠ 

ʫ ʩʬʝʨʽ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʚʠʷʚʣʝʥʦ, ʱʦ ʰʠʨʦʢʦ ʜʦʩʣʽʜʞʝʥʦʶ ʻ ʪʝʤʘ 

ʩʪʨʫʢʪʫʨʥʦʾ ʙʫʜʦʚʠ ʢʦʜʫ. ʇʨʦʪʝ, ʧʦʪʨʝʙʫʶʪʴ ʧʦʛʣʠʙʣʝʥʦʛʦ ʘʥʘʣʽʟʫ ʦʩʦʙʣʠʚʦʩʪʽ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʢʦʜʽʚ ʟ ʙʦʢʫ ʜʠʟʘʡʥʫ ʚ ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ. ʊʘʢʦʞ, ʥʝ ʤʝʥʰ ʘʢʪʫʘʣʴʥʦʶ 

ʪʘ ʥʝʜʦʩʣʽʜʞʝʥʦʶ ʻ ʪʝʤʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʦʩʚʽʪʽ, ʘ ʪʘʢʦʞ 
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ʚʧʣʠʚ ʩʪʨʫʢʪʫʨʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʥʘ ʭʫʜʦʞʥʻ-ʦʙʨʘʟʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʢʦʜʫ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʭ ʪʝʥʜʝʥʮʽʡ ʫ ʡʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʽ ʟ ʤʝʪʦʶ 

ʨʦʟʨʦʙʢʠ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʩʧʨʦʱʝʥʥʷ ʧʨʦʮʝʩʫ ʧʨʦʻʢʪʫʚʘʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ 

ʚʠʛʣʷʜʫ ʢʦʜʫ ʜʠʟʘʡʥʝʨʘʤʠ.  

4. ʉʬʦʨʤʫʣʴʦʚʘʥʦ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʥʷʪʴ ʱʦʜʦ ʧʨʦʙʣʝʤʘʪʠʢʠ 

ʟʤʽʩʪʫ ʥʘʧʨʷʤʫ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʠʷʚʣʝʥʦ, ʱʦ ʧʨʽʦʨʠʪʝʪʦʤ ʩʫʯʘʩʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʠʟʘʡʥʽ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʢʦʜʫ ʷʢ ʩʧʦʩʽʙ 

ʧʨʠʚʝʨʥʝʥʥʷ ʫʚʘʛʠ ʪʘ ʰʚʠʜʢʦʛʦ ʜʦʥʝʩʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʦ ʧʦʪʝʥʮʽʡʥʦʛʦ 

ʩʧʦʞʠʚʘʯʘ. ɼʦʚʝʜʝʥʦ, ʱʦ ʛʨʘʬʽʯʥʽ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʟʘʟʥʘʶʪʴ ʚʧʣʠʚʫ 

ʩʫʯʘʩʥʠʭ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʘ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʦʤʫ ʧʦʪʨʝʙʫʶʪʴ ʦʙôʻʜʥʘʥʥʷ 

ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʩʢʣʘʜʦʚʠʭ ʢʦʜʫ: ʡʦʛʦ ʙʫʜʦʚʠ ʪʘ ʭʫʜʦʞʥʴʦ-ʦʙʨʘʟʥʦʛʦ ʚʠʛʣʷʜʫ, ʱʦ 

ʚʠʤʘʛʘʻ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʚʽʟʫʘʣʴʥʦʾ ʩʫʪʥʦʩʪʽ ʧʨʦʻʢʪʦʚʘʥʦʛʦ ʜʠʟʘʡʥ-ʧʨʦʜʫʢʪʫ 

ʤʝʪʦʜʦʣʦʛʽʷ ʷʢʦʛʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʘʢʦʥʘʭ ʪʘ ʧʨʠʥʮʠʧʘʭ ʢʦʤʧʦʟʠʮʽʾ. 

5. ɺʠʟʥʘʯʝʥʦ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʫ ʙʘʟʫ ʤʘʪʝʨʽʘʣʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʙôʻʢʪʠʚʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ, ʷʢʫ ʩʬʦʨʤʦʚʘʥʦ ʥʘʩʪʫʧʥʠʤʠ 

ʛʨʫʧʘʤʠ ʜʞʝʨʝʣ: ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʽʩʪʦʨʠʯʥʽ ʪʘ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʠʩʚʷʯʝʥʽ 

ʧʠʪʘʥʥʷʤ ʬʦʨʤʫʚʘʥʥʶ ʪʘ ʨʦʟʚʠʪʢʫ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ, 

ʥʘʫʢʦʚʽ ʧʨʘʮʽ ʧʨʠʩʚʷʯʝʥʽ ʧʨʦʙʣʝʤʘʤ ʩʪʘʥʦʚʣʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʜʠʟʘʡʥʽ, ʧʫʙʣʽʢʘʮʽʾ ʚ ʧʝʨʽʦʜʠʯʥʠʭ ʪʘ ʽʥʰʠʭ ʚʠʜʘʥʥʷʭ, ʧʦʧʫʣʷʨʥʠʭ ʞʫʨʥʘʣʘʭ, 

ʧʝʨʝʚʘʞʥʦ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʦʙʦʪʘʤʠ 

ʟʘʨʫʙʽʞʥʠʭ ʪʘ ʚʽʪʯʠʟʥʷʥʠʭ ʪʝʦʨʝʪʠʢʽʚ ʽ ʧʨʘʢʪʠʢʽʚ ʜʠʟʘʡʥʫ, ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʦʩʚʽʪʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʙʽʙʣʽʦʪʝʢʘʭ, ʘʨʭʽʚʘʭ ʪʘ 

ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʘʭ, ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʙʝʟʧʝʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʜʠʟʘʡʥʽ ʪʘ ʞʠʪʪʽ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʮʽʣʦʤʫ, ʥʘʫʢʦʚʽ ʧʫʙʣʽʢʘʮʽʾ, ʘʣʴʙʦʤʠ, 

ʣʠʩʪʽʚʢʠ, ʬʦʪʦʛʨʘʬʽʾ ʩʚʽʪʦʚʠʭ ʽ ʫʢʨʘʾʥʩʴʢʠʭ ʙʨʝʥʜʽʚ ʪʘ ʜʠʟʘʡʥʝʨʽʚ, ʝʢʩʧʦʟʠʮʽʾ ʫ 

ʤʫʟʝʷʭ ʪʘ ʥʘ ʦʬʽʮʽʡʥʠʭ ʩʘʡʪʘʭ, ʱʦ ʨʦʟʢʨʠʚʘʶʪʴ ʭʫʜʦʞʥʶ ʚʠʨʘʟʥʽʩʪʴ ʪʘ 

ʚʽʟʫʘʣʴʥʦ-ʦʙʨʘʟʥʫ ʤʦʚʫ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʦʩʦʙʣʠʚʦʩʪʽ ʛʝʥʝʨʫʚʘʥʥʷ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʨʦʙʣʝʤʠ ʧʦʙʫʜʦʚʠ ʘʣʛʦʨʠʪʤʽʚ ʢʦʜʫʚʘʥʥʷ ʡ 

ʜʝʢʦʜʫʚʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ, ʽʥʪʝʛʨʘʮʽʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʰʪʫʯʥʠʤ 

ʽʥʪʝʣʝʢʪʦʤ ʪʘ ʜʦʧʦʚʥʝʥʦʶ ʨʝʘʣʴʥʽʩʪʶ.  
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6. ɼʦʚʝʜʝʥʦ, ʱʦ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʚʽʪʽ ʪʘ ʋʢʨʘʾʥʽ 

ʟʘʙʝʟʧʝʯʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʤʝʪʦʜʽʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ: 

ʧʦʨʽʚʥʷʣʴʥʦ-ʪʠʧʦʣʦʛʽʯʥʠʡ. ʢʦʤʧʘʨʘʪʠʚʥʠʡ, ʧʦʨʽʚʥʷʣʴʥʦ-ʽʩʪʦʨʠʯʥʠʡ, 

ʢʦʤʧʦʟʠʮʽʡʥʠʡ, ʭʫʜʦʞʥʴʦ-ʩʪʠʣʽʩʪʠʯʥʠʡ, ʪʝʨʤʽʥʦʣʦʛʽʯʥʠʡ, ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʪʦʱʦ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʷʢ ʫʥʽʚʝʨʩʘʣʴʥʫ 

ʤʝʪʦʜʦʣʦʛʽʶ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʧʨʦʻʢʪʫʚʘʥʥʽ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʜʠʩʝʨʪʘʮʽʾ ʘʧʨʦʙʦʚʘʥʦ ʚ ʩʪʘʪʪʷʭ [178, 46] 

ʪʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ [11, 24]. 
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ʈʆɿɼɯʃ 2 

ʉʇɽʎʀʌɯʂɸ ɺʀʂʆʈʀʉʊɸʅʅʗ ɻʈɸʌɯʏʅʀʍ ɿʆɹʈɸɾɽʅʔ  

ʂʆɼʆɺɸʅʆɰ ɯʅʌʆʈʄɸʎɯɰ ɿ ʇʆɿʀʎɯʁ ɼʀɿɸʁʅʋ 

 

2.1. ʉʪʘʥʦʚʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ: ʝʪʘʧʠ ʝʚʦʣʶʮʽʾ 

 

 ʉʴʦʛʦʜʥʽ ʢʦʜʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʽʥʬʦʨʤʘʮʽʾ ʢʦʨʠʩʪʫʻʪʴʩʷ ʰʠʨʦʢʦʶ 

ʧʦʧʫʣʷʨʥʽʩʪʶ ʚ ʩʫʩʧʽʣʴʩʪʚʽ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʜʦʚʦʣʴʥʠʪʠ ʧʦʪʨʝʙʠ ʩʧʦʞʠʚʘʯʽʚ ʪʘ 

ʟʙʝʨʝʛʪʠ ʩʚʦʶ ʽʜʝʥʪʠʯʥʽʩʪʴ ʙʽʣʴʰʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ ʟʘʟʥʘʶʪʴ ʟʤʽʥ, ʘʜʞʝ ʩʪʨʽʤʢʠʡ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʟʨʦʙʠʚ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʢʦʥʪʝʥʪ ʙʘʟʦʚʠʤ ʨʝʩʫʨʩʦʤ ʜʣʷ 

ʜʦʥʝʩʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʦ ʧʦʪʝʥʮʽʡʥʦʛʦ ʢʣʽʻʥʪʘ ʯʠ ʩʧʦʞʠʚʘʯʘ, ʘʙʦ ʞ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʨʝʢʣʘʤʥʠʭ ʘʢʮʽʡ ʩʝʨʝʜ ʧʦʩʪʽʡʥʠʭ ʢʣʽʻʥʪʽʚ.  

ʇʦʰʠʨʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʽʜ ʯʘʩ ʧʘʥʜʝʤʽʾ COVID-19 ʩʧʨʠʷʣʦ 

ʟʤʽʥʘʤ, ʘ ʩʴʦʛʦʜʥʽ ʢʦʜʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʙʝʟʢʦʥʪʘʢʪʥʦʾ ʨʝʻʩʪʨʘʮʽʾ, 

ʧʣʘʪʝʞʽʚ, ʧʦʢʫʧʢʠ ʢʚʠʪʢʽʚ, ʦʬʦʨʤʣʝʥʥʷ ʟʘʤʦʚʣʝʥʴ ʪʦʱʦ. ɺʦʥʠ ʜʦʩʪʫʧʥʽ, ʧʨʦʩʪʽ 

ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘ ʙʝʟʧʝʯʥʽ ʟʘ ʩʚʦʾʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʅʝ ʧʦʪʨʝʙʫʶʪʴ ʬʽʟʠʯʥʦʛʦ 

ʢʦʥʪʘʢʪʫ ʽ ʜʝʢʦʜʫʶʪʴʩʷ ʢʘʤʝʨʦʶ ʪʝʣʝʬʦʥʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʠʟʘʡʥʽ ʡ ʙʫʜʴ-ʷʢʽʡ ʩʬʝʨʽ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʚ 

ʦʩʪʘʥʥʽ ʨʦʢʠ ʥʘʙʫʣʦ ʰʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ. 

ɽʚʦʣʶʮʽʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʻ ʚʘʞʣʠʚʠʤ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʢʦʥʮʝʧʮʽʾ ʧʨʦʻʢʪʫʚʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʪʦʯʢʠ ʟʦʨʫ ʷʢ ʛʨʘʬʽʯʥʦʛʦ 

ʜʠʟʘʡʥʫ, ʪʘʢ ʽ ʜʠʟʘʡʥʫ ʚ ʮʽʣʦʤʫ (ʊʘʙʣ. ɺ.2.1.1). ʅʘ ʨʠʥʢʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʙʘʛʘʪʦ 

ʨʽʟʥʦʚʠʜʽʚ ʢʦʜʽʚ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʽ ʧʦʰʠʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʧʨʦʪʝ ʾʭ ʫʤʦʚʥʦ ʤʦʞʥʘ 

ʦʙôʻʜʥʘʪʠ ʫ ʪʨʠ ʚʠʜʠ ï ʰʪʨʠʭ-ʢʦʜʠ (Barcode) ʪʘ ʤʘʪʨʠʯʥʽ ʢʦʜʠ(QR-ʢʦʜʠ (QR-

code) ʪʘ AR-ʢʦʜʠ (ɸR-code).  

 ɻʦʣʦʚʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʰʪʨʠʭ-ʢʦʜʽʚ ʚʽʜ ʤʘʪʨʠʯʥʠʭ ʢʦʜʽʚ ʧʦʣʷʛʘʻ ʫ ʬʽʟʠʯʥʠʭ 

ʨʦʟʤʽʨʘʭ. ʐʪʨʠʭ-ʢʦʜʠ ʤʦʞʥʘ ʩʢʘʥʫʚʘʪʠ ʚ ʨʷʜʦʢ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʜʘʥʽ ʦʙʤʝʞʝʥʽ 

ʪʠʤ, ʱʦ ʤʦʞʥʘ ʨʦʟʤʽʩʪʠʪʠ ʚ ʮʴʦʤʫ ʦʜʥʦʤʫ ʚʽʜʨʽʟʢʫ ʩʤʫʛ. ʄʘʪʨʠʯʥʽ ʢʦʜʠ ʚ ʩʚʦʶ 

ʯʝʨʛʫ ʤʘʶʪʴ ʱʝ ʦʜʠʥ ʚʠʤʽʨ, ʟ ʷʢʦʛʦ ʤʦʞʥʘ ʧʠʩʘʪʠ ʪʘ ʩʢʘʥʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʦʜʥʦʤʫ ʤʘʪʨʠʯʥʦʤʫ ʢʦʜʽ (QR-ʢʦʜʽ ʯʠ AR-ʢʦʜʽ) ʤʦʞʥʘ ʟʙʝʨʝʛʪʠ 

ʚ ʨʘʟʠ ʙʽʣʴʰʝ ʽʥʬʦʨʤʘʮʽʾ ʥʽʞ ʫ ʰʪʨʠʭ-ʢʦʜ̔. ʅʘʧʨʠʢʣʘʜ, ʩʪʘʥʜʘʨʪʥʠʡ ʰʪʨʠʭ-ʢʦʜ 

ʤʦʞʝ ʚʢʘʟʘʪʠ ʥʦʤʝʨ ʧʨʦʜʫʢʪʫ ʪʘ ʡʦʛʦ ʦʯʽʢʫʚʘʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʘ QR-ʢʦʜ ʯʠ AR-

ʢʦʜ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʜʘʪʠ ʩʪʘʥ ʧʨʦʜʫʢʪʫ ʥʘ ʤʦʤʝʥʪ ʡʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʯʠ 

ʙʫʜʴ-ʷʢʫ ʽʥʰʫ ʽʥʬʦʨʤʘʮʽʶ. 

 ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʥʝʜʦʣʽʢʽʚ ʤʘʪʨʠʯʥʠʭ ʢʦʜʽʚ ʜʦ 

ʥʝʜʘʚʥʴʦʛʦ ʯʘʩʫ ʙʫʣʘ ʜʦʩʠʪʴ ʦʙʤʝʞʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʩʢʘʥʫʚʘʥʥʷ ʮʠʭ ʢʦʜʽʚ. 

ʉʢʘʥʝʨʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ ʥʠʭ, ʙʫʣʠ ʪʨʦʭʠ ʜʦʨʦʞʯʠʤʠ, ʥʽʞ ʪʽ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ ʩʪʘʥʜʘʨʪʥʠʭ ʰʪʨʠʭ-ʢʦʜʽʚ, ʯʝʨʝʟ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʦʭʦʧʣʶʚʘʪʠ ʜʚʘ ʚʠʤʽʨʠ ʟʘʤʽʩʪʴ ʦʜʥʦʛʦ. ʆʜʥʘʢ ʽʟ ʨʦʟʚʠʪʢʦʤ ʤʦʙʽʣʴʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʘʥʜʝʤʽʻʶ COVID-19 ʮʽ ʦʙʤʝʞʝʥʥʷ ʟʥʠʢʣʠ. ʄʦʙʽʣʴʥʽ ʧʨʠʩʪʨʦʾ 

ʪʝʧʝʨ ʤʦʞʫʪʴ  ʚʠʢʦʥʫʚʘʪʠ ʩʢʘʥʫʚʘʥʥʷ, ʪʦʤʫ ʢʦʨʠʩʪʫʚʘʯʫ ʧʦʪʨʽʙʝʥ ʣʠʰʝ 

ʤʦʙʽʣʴʥʠʡ ʪʝʣʝʬʦʥ ʘʙʦ ʧʣʘʥʰʝʪ ʽʟ ʢʘʤʝʨʦʶ ʱʦʙ ʧʦʚʥʽʩʪʶ ʜʝʢʦʜʫʚʘʪʠ ʢʦʜ 

ʦʪʨʠʤʘʚʰʠ ʽʥʬʦʨʤʘʮʽʶ ʟʘʰʠʬʨʦʚʘʥʫ ʚ ʥʴʦʤʫ.  

ʐʪʨʠʭ-ʢʦʜʠ (Barcode) ï ʮʝ ʩʧʦʩʽʙ ʟʘʧʠʩʫ ʜʘʥʠʭ, ʷʢʠʡ ʢʦʜʫʻ ʽʥʬʦʨʤʘʮʽʶ 

ʧʨʦ ʧʨʦʜʫʢʪʠ, ʧʦʩʣʫʛʠ ʪʘ ʧʨʦʮʝʩʠ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʨʷʜʫ ʧʘʨʘʣʝʣʴʥʠʭ ʩʤʫʛ ʽ 

ʧʨʦʤʽʞʢʽʚ ʨʽʟʥʦʾ ʰʠʨʠʥʠ ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʯʠʩʣʦʚʽ ʘʙʦ ʙʫʢʚʝʥʦ-ʮʠʬʨʦʚʽ ʜʘʥʽ 

[36]. ɰʭ ʤʦʞʥʘ ʧʨʦʯʠʪʘʪʠ ʦʧʪʠʯʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʪʘʢʠʤʠ ʷʢ ʣʘʟʝʨʥʠʡ ʩʢʘʥʝʨ, 

ʤʦʙʽʣʴʥʠʡ ʪʝʣʝʬʦʥ, ʢʘʤʝʨʠ. 

ɿʘ ʩʚʦʻʶ ʩʫʪʪʶ ʰʪʨʠʭ-ʢʦʜ ʻ ʫʥʽʢʘʣʴʥʠʤ ʽʜʝʥʪʠʬʽʢʘʪʦʨʦʤ. ɺʽʥ ʤʽʩʪʠʪʴ 

ʚʘʞʣʠʚʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʦʜʫʢʪ, ʡʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʚʠʨʦʙʥʠʢʘ ʪʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʽʜ ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʪʫ ʧʨʠʩʚʦʶʻʪʴʩʷ ʰʪʨʠʭ-ʢʦʜ, ʷʢʠʡ 

ʚʠʢʦʥʫʻ ʨʦʣʴ ʡʦʛʦ ʮʠʬʨʦʚʦʛʦ ʚʽʜʙʠʪʢʘ. ʎʝ ʥʦʤʝʨʥʠʡ ʟʥʘʢ, ʧʦʚôʷʟʘʥʠʡ ʽʟ ʬʘʡʣʘʤʠ 

ʜʘʥʠʭ. ʃʽʥʽʡʥʽ ʰʪʨʠʭ-ʢʦʜʠ ʤʘʶʪʴ ʜʝʷʢʽ ʦʙʤʝʞʝʥʥʷ, ʪʘʢʽ ʷʢ ʥʠʟʴʢʘ ʱʽʣʴʥʽʩʪʴ 

ʜʘʥʠʭ, ʩʧʨʠʡʥʷʪʣʠʚʽʩʪʴ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ ʥʝʟʜʘʪʥʽʩʪʴ ʢʦʜʫʚʘʪʠ ʩʢʣʘʜʥʽ ʘʙʦ 

ʥʝʣʘʪʠʥʩʴʢʽ ʩʠʤʚʦʣʠ.  

 QR-ʢʦʜʠ (QR-code) ï ʮʝ ʜʚʦʚʠʤʽʨʥʽ ʤʘʪʨʠʯʥʽ ʢʦʜʠ, ʷʢʽ ʻ ʤʦʜʝʨʥʽʟʘʮʽʻʶ 

ʙʘʟʦʚʦʛʦ ʰʪʨʠʭ-ʢʦʜʫ. ɺʦʥʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʨʦʟʫʤʥʽ ʦʧʪʠʯʥʽ ʥʦʩʽʾ ʜʘʥʠʭ ʷʢʽ 

ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʙʫʜʴ-ʷʢʫ ʽʥʬʦʨʤʘʮʽʶ ʚ ʤʝʞʘʭ ʢʚʘʜʨʘʪʥʦʛʦ ʢʦʜʫ [76]. ʁʦʛʦ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʦʩʠʣʘʥʴ ʥʘ ʪʝʢʩʪ, ʮʠʬʨʦʚʽ ʚʽʟʠʪʥʽ ʢʘʨʪʢʠ, 
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ʤʫʣʴʪʠʤʝʜʽʘ, ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʪʦʱʦ. QR-ʢʦʜʠ ʩʪʽʡʢʽ ʜʦ ʧʦʰʢʦʜʞʝʥʴ ʪʘ ʤʦʞʫʪʴ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʤʫʣʴʪʠʤʝʜʽʡʥʠʡ ʚʤʽʩʪ ï ʚʽʜʝʦ, ʘʫʜʽʦ, ʽʤʝʨʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ. 

ʊʝʭʥʦʣʦʛʽʷ QR-ʢʦʜʽʚ ʧʨʦʜʦʚʞʫʻ ʨʦʟʚʠʚʘʪʠʩʷ, ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʥʦʚʽ ʬʦʨʤʠ 

ʪʘ ʬʦʨʤʘʪʠ. ʇʦʻʜʥʘʥʥʷ QR-ʢʦʜʽʚ ʪʘ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʩʧʨʠʷʣʘ ʧʦʷʚʽ AR-

ʢʦʜʽʚ, ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʽʥʪʝʨʘʢʪʠʚʥʽ ʪʘ ʝʩʪʝʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʨʦʙʢʠ ʤʘʪʨʠʯʥʠʭ 

ʢʦʜʽʚ.  

AR-ʢʦʜʠ (ɸR-code) ï ʮʝ ʪʝʭʥʦʣʦʛʽʷ, ʷʢʘ ʧʦʻʜʥʫʻ ʮʠʬʨʦʚʠʡ ʪʘ ʬʽʟʠʯʥʠʡ 

ʩʚʽʪ, ʥʘʢʣʘʜʘʻ ʮʠʬʨʦʚʽ ʜʘʥʽ ʥʘ ʨʝʘʣʴʥʠʡ ʩʚʽʪ ʜʦʜʘʶʯʠ ʫ ʥʴʦʛʦ ʚʽʨʪʫʘʣʴʥʽ 

ʝʣʝʤʝʥʪʠ ʩʪʚʦʨʶʶʯʠ ʪʘʢʠʤ ʯʠʥʦʤ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʜʦʩʚʽʜ ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ 

ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʯʠ ʨʦʟʚʘʞʘʣʴʥʠʤ. AR-ʢʦʜʠ ʟʤʽʥʶʶʪʴ ʬʽʟʠʯʥʠʡ ʩʚʽʪ ʜʦʜʘʶʯʠ ʚ 

ʥʦʛʦ ʚʽʨʪʫʘʣʴʥʽ ʽʥʪʝʨʘʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ. ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ, ʚʧʨʦʚʘʜʞʝʥʥʷ AR-

ʢʦʜʽʚ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʝ ʧʨʦʩʪʦ ʷʢ ʪʝʥʜʝʥʮʽʷ, ʘ ʷʢ ʩʪʨʘʪʝʛʽʯʥʠʡ ʚʠʙʽʨ, ʷʢʠʡ 

ʧʨʠʥʦʩʠʪʴ ʮʽʥʥʽʩʪʴ [10].  

ɽʚʦʣʶʮʽʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʨʦʟʧʦʯʠʥʘʻ ʩʚʽʡ ʰʣʷʭ ʟ ʨʦʟʨʦʙʢʠ 

ʧʨʦʛʨʘʤʥʦʾ ʩʪʨʫʢʪʫʨʠ ʰʪʨʠʭ-ʢʦʜʫ. ɯʩʪʦʨʽʷ ʚʠʥʘʭʦʜʫ ʰʪʨʠʭʦʚʦʛʦ ʢʦʜʫʚʘʥʥʷ 

ʧʦʯʠʥʘʻʪʴʩʷ ʚ 1948 ʨʦʮʽ, ʢʦʣʠ ɹʝʨʥʘʨʜ ʉʽʣʴʚʝʨ (Bernard Silver) ʧʨʦʩʠʚ ɼʞʦʟʝʬʘ 

ɺʫʜʣʝʥʜʘ (Joseph Woodland) ʨʦʟʨʦʙʠʪʠ ʩʠʩʪʝʤʫ, ʱʦ ʘʚʪʦʤʘʪʠʯʥʦ ʟʯʠʪʫʻ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʦʜʫʢʪ ʧʽʜ ʯʘʩ ʡʦʛʦ ʢʦʥʪʨʦʣʶ [137].  

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʰʪʨʠʭ-ʢʦʜ ʚʠʥʘʡʰʣʠ ʚʠʧʘʜʢʦʚʦ. ɹʝʨʥʘʨʜ ʉʽʣʴʚʝʨ ʥʘ 

ʪʦʡ ʯʘʩ ʙʫʚ ʘʩʧʽʨʘʥʪʦʤ ɼʨʝʢʩʝʣʴʩʢʦʛʦ ʽʥʩʪʠʪʫʪʫ ʪʝʭʥʦʣʦʛʽʾ ʚ ʤʽʩʪʽ ʌʽʣʘʜʝʣʴʬʽʷ ʽ 

ʚʠʷʚʠʚʩʷ ʤʠʤʦʚʽʣʴʥʠʤ ʩʚʽʜʢʦʤ ʨʦʟʤʦʚʠ. ɺʣʘʩʥʠʢ ʤʽʩʮʝʚʦʾ ʧʨʦʜʦʚʦʣʴʯʦʾ 

ʢʦʤʧʘʥʽʾ ʨʘʟʦʤ ʽʟ ʜʝʢʘʥʦʤ ʦʜʥʦʛʦ ʟ ʬʘʢʫʣʴʪʝʪʽʚ ʧʨʦʚʝʩʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʧʠʪʘʥʥʷ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʙʽʣʷ ʢʘʩ ʩʫʧʝʨʤʘʨʢʝʪʫ. ɼʝʢʘʥ 

ʚʽʜʭʠʣʠʚ ʧʨʦʭʘʥʥʷ ʙʽʟʥʝʩʤʝʥʘ, ʧʨʦʪʝ ɹʝʨʥʘʨʜ ʉʽʣʴʚʝʨ ʧʝʨʝʜʘʚ ʩʫʪʴ ʨʦʟʤʦʚʠ 

ʩʚʦʻʤʫ ʜʨʫʛʦʚʽ ɼʞʦʟʝʬʫ ɺʫʜʣʝʥʜʫ [106]. 

ʇʨʦʙʣʝʤʘ ʟʘʮʽʢʘʚʠʣʘ ɼʞʦʟʝʬʘ ɺʫʜʣʝʥʜʘ ʽ ʢʽʣʴʢʘ ʤʽʩʷʮʽʚ ʨʦʙʦʪʠ ʚʽʥ 

ʨʦʟʨʦʙʠʚ ʚʘʨʽʘʥʪ ʧʝʨʰʦʛʦ ʣʽʥʽʡʥʦʛʦ ʰʪʨʠʭ-ʢʦʜʫ, ʷʢʠʡ ʤʘʚ ʚ ʩʦʙʽ ʝʣʝʤʝʥʪʠ ʜʚʦʭ 

ʪʝʭʥʦʣʦʛʽʡ ʢʦʜʫʚʘʥʥʷ (ʟʚʫʢʦʚʠʭ ʪʨʝʢʽʚ ʜʦ ʢʽʥʦʬʽʣʴʤʽʚ ʽ ʘʟʙʫʢʠ ʄʦʨʟʝ), ʷʢʽ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʩʪʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʽ ʜʣʷ ʰʚʠʜʢʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʦʜʫʢʪʽʚ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ɼʞ. ɺʫʜʣʝʥʜ ʚʠʪʷʛʥʫʚ ʚʥʠʟ ʪʦʯʢʠ ʽ ʪʠʨʝ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ 

ʫʪʚʦʨʝʥʥʷ ʤʘʣʶʥʢʘ-ʩʭʝʤʠ ʩʭʦʞʦʛʦ ʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʯʦʨʥʠʭ ʰʠʨʦʢʠʭ ʽ ʚʫʟʴʢʠʭ 

ʣʽʥʽʡ, ʷʢʽ ʨʦʟʜʽʣʷʣʠʩʷ ʙʽʣʠʤʠ ʧʨʦʙʽʣʘʤʠ (ʨʠʩ. ɺ.2.1.1). ʆʪʞʝ, ʰʪʨʠʭ-ʢʦʜ ʻ 

ʦʜʥʦʚʠʤʽʨʥʠʤ ʽ ʤʘʻ ʦʜʠʥ ʥʘʧʨʷʤʦʢ ʜʣʷ ʩʢʘʥʫʚʘʥʥʷ, ʪʦʤʫ ʱʦ, ʻʤʥʽʩʪʴ ʜʣʷ 

ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʤʘʻ ʦʙʤʝʞʝʥʫ ʢʽʣʴʢʽʩʪʴ ʩʠʤʚʦʣʽʚ, ʘ ʩʘʤʝ ʜʚʘʜʮʷʪʴ. 

ʋ 1949 ʨʦʮʽ ʚʠʥʘʭʽʜʥʠʢʠ ɹʝʨʥʘʨʜ ʉʽʣʴʚʝʨ ʪʘ ɼʞʦʟʝʬ ɺʫʜʣʝʥʜ 

ʟʘʧʘʪʝʥʪʫʚʘʣʠ ʩʚʽʡ ʚʠʥʘʭʽʜ, ʘ ʧʘʪʝʥʪ ʉʐɸ ʥʘ ʚʠʥʘʭʽʜ ʙʫʚ ʾʤ ʥʘʜʘʥʠʡ ʫ 1952 ʨʦʮʽ 

[117]. ʇʽʩʣʷ ʜʝʢʽʣʴʢʦʭ ʤʽʩʷʮʽʚ ʥʘʧʨʫʞʝʥʦʾ ʨʦʙʦʪʠ ʟ'ʷʚʠʚʩʷ ʘʧʘʨʘʪ, ʦʜʷʛʥʝʥʠʡ ʚ 

ʯʦʨʥʫ ʟʘʭʠʩʥʫ ʤʘʪʝʨʽʶ ʽ ʤʘʚ ʨʦʟʤʽʨʠ ʧʠʩʴʤʦʚʦʛʦ ʩʪʦʣʫ ï ʛʝʣʽʻʚʦ-ʥʝʦʥʦʚʠʡ 

ʣʘʟʝʨʥʠʡ ʩʢʘʥʝʨ ʽʟ ʬʽʢʩʦʚʘʥʠʤ ʧʦʣʦʞʝʥʥʷʤ, ʱʦ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʢʦʤʧʘʥʽʻʶ 

Computer Identics. ɺʠʥʘʭʽʜʥʠʢʠ ʧʨʦʚʦʜʠʣʠ ʰʤʘʪʦʢ ʧʘʧʝʨʫ ʟ ʥʘʤʘʣʴʦʚʘʥʠʤʠ ʥʘ 

ʥʽʡ ʣʽʥʽʷʤʠ ʢʨʽʟʴ ʪʦʥʢʠʡ ʧʨʦʤʽʥʴ. ɺʽʥ ʚʽʜʙʠʚʘʶʯʠʩʴ, ʧʦʪʨʘʧʣʷʚ ʥʘ ʪʨʫʙʢʫ ʪʘ 

ʚʽʜʦʙʨʘʞʘʚ ʦʪʨʠʤʘʥʽ ʩʠʛʥʘʣʠ. ʄʠʥʫʣʦ ʢʽʣʴʢʘ ʨʦʢʽʚ ʧʝʨʰ ʥʽʞ ʙʫʚ ʚʠʥʘʡʜʝʥʠʡ 

ʣʘʟʝʨ, ʘ ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ ʧʝʨʰʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʟʘʢʣʶʯʘʚʩʷ ʚ ʨʫʭʦʚʽ ʪʦʥʢʦʛʦ ʛʝʣʽʻʚʦ-

ʥʝʦʥʦʚʦʛʦ ʧʨʦʤʝʥʷ ʷʢʠʡ ʨʫʭʘʚʩʷ ʧʦ ʟʦʙʨʘʞʝʥʥʶ ʰʪʨʠʭ-ʢʦʜʫ ʪʘ ʧʦʛʣʠʥʘʚʩʷ 

ʯʦʨʥʠʤʠ ʩʤʫʞʢʘʤʠ ʽ ʚʽʜʙʠʚʘʚʩʷ ʙʽʣʠʤʠ [106].  

ʉʧʽʚʧʨʘʮʷ ɼʞʦʟʝʬʘ ɺʫʜʣʝʥʜʘ ʟ IBM ʧʦʩʧʨʠʷʣʘ ʨʦʟʨʦʙʮʽ ʥʘʡʙʽʣʴʰ 

ʧʦʧʫʣʷʨʥʦʾ ʚʝʨʩʽʾ ʰʪʨʠʭ-ʢʦʜʫ UPC (Universal Product Code. ʊʘʢʠʤ ʯʠʥʦʤ ʜʘʪʘ 3 

ʢʚʽʪʥʷ 1973 ʨ ʚʚʘʞʘʻʪʴʩʷ ʦʬʽʮʽʡʥʠʤ ʜʥʝʤ ʥʘʨʦʜʞʝʥʥʷ ʰʪʨʠʭ-ʢʦʜʫ, ʷʢʠʡ ʩʪʘʚ 

ʥʘʡʚʠʟʥʘʯʥʽʰʦʶ ʧʦʜʽʻʶ ʚ ʽʩʪʦʨʽʾ ʩʫʯʘʩʥʦʾ ʣʦʛʽʩʪʠʢʠ [137]. ʇʽʩʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʢʦʜʫ ʙʫʜʴ-ʷʢʠʡ ʧʨʦʜʫʢʪ ʤʦʞʥʘ ʙʫʣʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʫ ʤʘʛʘʟʠʥʽ 

ʯʠ ʥʘ ʩʢʣʘʜʽ.  

ʉɹ ʦʛʦʜʥʽ ʽʩʥʫʻ ʜʝʢʽʣʴʢʘ ʪʠʧʽʚ ʰʪʨʠʭ-ʢʦʜʽʚ ʷʢʽ ʤʘʶʪʴ ʩʪʘʣʠʡ ʟʦʚʥʽʰʥʽʡ 

ʚʠʛʣʷʜ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʻ ʢʦʜʠ UPC ʽ EAN. ɿʦʚʥʽ ʚʦʥʠ ʩʭʦʞʽ, ʘʜʞʝ, ʾʭʥʷ 

ʛʦʣʦʚʥʘ ʧʦʜʽʙʥʽʩʪʴ ï ʮʝ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʢʦʜʫ (ʜʣʷ ʟʯʠʪʫʚʘʥʥʷ ʩʢʘʥʝʨʦʤ) ʽ 

ʜʫʙʣʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʮʠʬʨʘʤʠ (ʜʣʷ ʦʙʨʦʙʢʠ ʚʨʫʯʥʫ ʣʶʜʴʤʠ ʚ ʨʘʟʽ ʪʝʭʥʽʯʥʠʭ 

ʟʙʦʾʚ) ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʤʘʨʢʫʚʘʥʥʷ. ɺʽʜʤʽʥʥʽʩʪʴ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʠʭ ʚʠʜʽʚ 

ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʚ ʣʽʥʽʷʭ ʪʘ ʧʨʦʛʘʣʠʥʘʭ ʧʝʚʥʦʾ ʰʠʨʠʥʠ ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ 

ʩʦʙʦʶ ʛʨʘʬʽʯʥʝ ʚʠʢʦʥʘʥʥʷ ʜʚʽʡʢʦʚʦʛʦ ʢʦʜʫ (0 ï ʧʨʦʙʽʣ, 1 ï ʰʪʨʠʭ), ʚ ʷʢʦʤʫ ʽ 

ʚʠʨʘʞʘʻʪʴʩʷ ʢʦʞʥʘ ʦʢʨʝʤʦ ʚʟʷʪʘ ʮʠʬʨʘ [106]. 
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ʉʫʯʘʩʥʽ ʰʪʨʠʭ-ʢʦʜʠ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ ʧʨʦʮʝʩ ʩʢʘʥʫʚʘʥʥʷ ʧʽʜ ʙʫʜʴ-

ʷʢʠʤ ʢʫʪʦʤ. ʇʨʦʛʨʘʤʥʫ ʩʪʨʫʢʪʫʨʫ ʢʦʜʫ ʧʨʘʢʪʠʯʥʦ ʥʝ ʤʦʞʥʘ ʟʤʽʥʠʪʠ ʚʽʟʫʘʣʴʥʦ, 

ʧʨʦʪʝ ʤʦʞʥʘ ʜʦʧʦʚʥʠʪʠ ʜʦʜʘʪʢʦʚʠʤʠ ʛʨʘʬʽʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʘʙʦ 

ʨʽʟʥʦʤʘʥʽʪʥʦʶ ʢʦʣʴʦʨʦʚʦʶ ʛʘʤʤʦʶ (ʨʠʩ. ɺ.2.1.2).  

ʅʘʫʢʦʚʮʽ ʩʴʦʛʦʜʥʽ ʥʝ ʤʦʞʫʪʴ ʩʢʘʟʘʪʠ ʪʦʯʥʦ, ʷʢʘ ʢʦʤʧʘʥʽʷ ʧʝʨʰʦʶ 

ʦʪʨʠʤʘʣʘ ʩʚʽʡ ʥʦʤʝʨʥʠʡ ʰʪʨʠʭ-ʢʦʜ, ʘʣʝ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʧʝʨʰʠʤ ʪʦʚʘʨʦʤ ʷʢʠʡ 

ʧʨʦʡʰʦʚ ʧʽʜ ʧʨʦʤʝʥʝʤ ʩʢʘʥʝʨʘ ʥʘ ʢʘʩʽ ʙʫʣʘ ʫʧʘʢʦʚʢʘ ʞʫʚʘʣʴʥʦʾ ʛʫʤʢʠ Wrigley's 

[137]. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʞʝ ʯʝʨʝʟ ʢʽʣʴʢʘ ʨʦʢʽʚ ʙʽʣʴʰʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʥʘ ʧʦʣʠʮʷʭ 

ʚʝʣʠʢʠʭ ʤʘʛʘʟʠʥʽʚ ʙʫʣʦ ʧʦʟʥʘʯʝʥʦ ʰʪʨʠʭ ʢʦʜʦʤ UPC. ʎʝ ʩʪʘʣʦ ʧʦʯʘʪʢʦʤ 

ʛʣʦʙʘʣʴʥʠʭ ʟʤʽʥ ʥʝ ʪʽʣʴʢʠ ʚ ʨʦʟʜʨʽʙʥʽʡ ʪʦʨʛʽʚʣʽ, ʘ ʡ ʚ ʽʩʪʦʨʽʾ ʨʦʟʚʠʪʢʫ ʜʠʟʘʡʥʫ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ çʪʨʘʜʠʮʽʡʥʠʭè ʰʪʨʠʭ-ʢʦʜʽʚ ʫ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʤʘʣʦ ʩʚʦʾ 

ʦʩʦʙʣʠʚʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, ʫ ʗʧʦʥʽʾ ʚʽʥ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ, ʷʢ ʽ ʩʢʨʽʟʴ, ʚ ʪʦʨʛʽʚʣʽ, ʘʣʝ 

ʤʽʩʪʠʚ ʚ ʩʦʙʽ ʛʦʣʦʚʥʠʡ ʥʝʜʦʣʽʢ ï ʮʝ ʤʘʣʠʡ ʦʙʩʷʛ ʟʘʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʚʠʥʠʢʣʘ ʧʦʪʨʝʙʘ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʰʪʨʠʭ-ʢʦʜʽʚ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʷʧʦʥʩʴʢʦʛʦ 

ʧʠʩʴʤʘ ʂʘʥʜʟʽ [182]. ʅʘ ʧʦʯʘʪʢʫ 1990-ʭ ʨʦʢʽʚ ʷʧʦʥʩʴʢʘ ʢʦʤʧʘʥʽʷ Denso Wave 

ʨʦʟʨʦʙʠʣʘ ʧʨʦʻʢʪ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ (ʨʠʩ. 

ɺ.2.1.3). ʋ 1994 ʨʦʮʽ ʙʫʣʦ ʧʨʝʟʝʥʪʦʚʘʥʦ ʘʙʩʦʣʶʪʥʦ ʥʦʚʫ ʩʠʩʪʝʤʫ ʜʚʦʚʠʤʽʨʥʦʛʦ  

ʢʦʜʫʚʘʥʥʷ ï QR-ʢʦʜʫʚʘʥʥʷ [168]. ʅʘʜ ʨʦʟʨʦʙʢʦʶ ʥʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʨʘʮʶʚʘʣʠ 

ʜʚʦʻ ʽʥʞʝʥʝʨʽʚ ï ʄʘʩʘʭʽʨʦ ʍʘʨʘ (Masahiro Hara) ʪʘ ʊʘʢʘʶʢʽ ʅʘʛʘʷ (Takayuki 

Nagai). 

ʂʦʤʧʘʥʽʷ Denso ʜʦʪʝʧʝʨ ʟʙʝʨʽʛʘʻ ʧʘʪʝʥʪʥʝ ʧʨʘʚʦ ʥʘ QR-ʢʦʜ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ 

ʟʘʜʫʤʫ ʨʦʟʨʦʙʥʠʢʽʚ ʥʠʤ ʤʦʞʝ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ. ʊʦʤʫ 

ʤʘʪʨʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʝʨʝʪʚʦʨʠʣʦʩʴ ʥʘ çʧʫʙʣʽʯʥʠʡ ʢʦʜè, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʣʶʜʴʤʠ ʪʘ ʧʨʠʚʘʪʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʙʝʟ ʚʠʪʨʘʪ. QR-ʢʦʜ 

ï ʮʝ ʜʚʦʚʠʤʽʨʥʠʡ ʰʪʨʠʭ-ʢʦʜ, ʷʢʠʡ ʤʦʞʥʘ ʩʢʘʥʫʚʘʪʠ ʫ ʜʚʦʭ ʥʘʧʨʷʤʢʘʭ 

(ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ). ʋ 2000 ʨʦʮʽ QR-ʢʦʜʠ ʙʫʣʠ ʚʠʟʥʘʥʽ 

ʤʽʞʥʘʨʦʜʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ISO, ʷʢʽ ʚʩʪʘʥʦʚʠʣʠ ʾʭ ʷʢ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʠʡ ʬʦʨʤʘʪ 

ʰʪʨʠʭ-ʢʦʜʽʚ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʜʠ ʚ ʫʩʽʭ ʛʘʣʫʟʷʭ. 

ʇʝʨʰʠʡ ʤʦʙʽʣʴʥʠʡ ʪʝʣʝʬʦʥ ʽʟ ʚʙʫʜʦʚʘʥʠʤ ʩʢʘʥʝʨʦʤ QR-ʢʦʜʽʚ ʙʫʚ ʚʠʥʘʡʜʝʥʠʡ ʫ 
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2002 ʨʦʮʽ ʪʘ ʚʠʧʫʱʝʥʠʡ ʫ ʗʧʦʥʽʾ [165]. ɿ ʯʘʩʦʤ ʟôʷʚʠʣʠʩʷ ʩʪʦʨʦʥʥʽ ʧʨʦʛʨʘʤʠ ʜʣʷ 

ʟʯʠʪʫʚʘʥʥʷ QR-ʢʦʜʽʚ ʷʢʽ ʟʨʦʙʠʣʠ ʩʢʘʥʫʚʘʥʥʷ ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʚʩʽʭ.  ʇʝʨʰʠʡ 

ʥʘʫʢʦʚʦ ʟʘʬʽʢʩʦʚʘʥʠʡ ʧʨʦʛʨʝʩ ʫ ʨʦʟʚʠʪʢʫ QR-ʢʦʜʽʚ ʩʪʘʚʩʷ ʫ 2010 ʨʦʮʽ ʚ ʉʐɸ. 

ʈʦʟʜʨʽʙʥʽ ʧʨʦʜʘʚʮʽ ʝʣʝʢʪʨʦʥʥʦʾ ʧʨʦʜʫʢʮʽʾ ɹʝʩʪ ɹʘʡ (Best Buy) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

QR-ʢʦʜʠ, ʱʦʙ ʥʘʜʘʪʠ ʧʦʢʫʧʮʷʤ ʙʝʟʧʝʨʝʰʢʦʜʥʠʡ ʜʦʩʪʫʧ ʜʦ ʜʝʪʘʣʝʡ ʧʨʦʜʫʢʪʫ 

[27].  

ɺ 2014 ʨʦʮʽ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʝ ʩʪʽʡʢʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ QR-ʢʦʜʽʚ. 

ʎʝ ʩʧʨʠʷʣʦ ʾʭ ʽʥʪʝʛʨʘʮʽʾ ʟ ʝʣʝʤʝʥʪʘʤʠ ʜʠʟʘʡʥʫ ʙʝʟ ʰʢʦʜʠ ʜʣʷ ʩʢʘʥʫʚʘʥʥʷ ʪʘ 

ʜʝʢʦʜʫʚʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦ ʯʦʨʥʦ-ʙʽʣʠʭ QR-ʢʦʜʽʚ ʙʫʣʠ ʜʦʜʘʥʽ ʣʦʛʦʪʠʧʠ 

ʙʨʝʥʜʽʚ ʽ ʜʝʢʦʨʘʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʷʢʽ ʧʝʨʝʚʘʞʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ ʟʘʣʫʯʝʥʥʷ 

ʥʦʚʠʭ ʢʣʽʻʥʪʽʚ (ʨʠʩ. ɺ.2.1.4).  

 ʋ ʧʝʨʽʦʜ ʟ 2015 ʧʦ 2019 ʨʽʢ ʚʽʜʙʫʚʘʣʦʩʷ ʽʥʪʝʥʩʠʚʥʝ ʧʦʰʠʨʝʥʥʷ QR-ʢʦʜʽʚ, 

ʯʝʨʝʟ ʘʚʽʘʢʦʤʧʘʥʽʾ, ʷʢʽ ʧʦʯʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʜʣʷ ʧʦʩʘʜʢʦʚʠʭ ʪʘʣʦʥʽʚ. 

ʂ̔ ʣʴʢʽʩʪʴ ʧʦʩʘʜʢʦʚʠʭ ʪʘʣʦʥʽʚ ʟʘʚʘʥʪʘʞʝʥʠʭ ʥʘ ʤʦʙʽʣʴʥʽ ʪʝʣʝʬʦʥʠ, ʧʦʜʚʦʾʣʘʩʷ ʟ 

0,75 ʜʦ 1,5 ʤʽʣʴʷʨʜʘ [54]. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʤʦʙʽʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʘʚʽʘʧʝʨʝʣʴʦʪʽʚ, ʱʦ ʨʦʙʠʪʴ ʢʦʜʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ 

ʟʨʫʯʥʦʶ ʚ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ. 

 QR-ʢʦʜ ʧʦʚ'ʷʟʫʻ ʚʽʨʪʫʘʣʴʥʠʡ ʽ ʨʝʘʣʴʥʠʡ ʩʚʽʪ. ɺʽʥ ʚʟʘʻʤʦʜʽʻ ʽʟ 

ʩʧʦʞʠʚʘʯʘʤʠ. ʄʘʪʨʠʯʥʠʡ ʢʦʜ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʩʪʘʥʜʘʨʪʥʠʤ ʩʧʦʩʦʙʦʤ ʩʧʽʣʢʫʚʘʥʥʷ 

ʟ ʧʦʪʝʥʮʽʡʥʠʤʠ ʢʣʽʻʥʪʘʤʠ ʯʝʨʝʟ ʜʨʫʢʦʚʘʥʽ ʟʘʩʦʙʠ ʤʘʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʙʽʣʴʰʦʩʪʽ 

ʢʨʘʾʥ. ɺʽʥ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʥʘʢʣʝʡʢʘʭ, ʢʽʦʩʢʘʭ, ʚʽʟʠʪʢʘʭ ʪʦʱʦ. ʉʧʦʞʠʚʘʯ ʯʝʨʝʟ 

ʚʣʘʩʥʠʡ ʤʦʙʽʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʜʝʢʦʜʫʻ QR-ʢʦʜ ʪʘ ʘʚʪʦʤʘʪʠʯʥʦ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʚʝʙ-

ʩʪʦʨʽʥʢʫ. ʄʘʪʨʠʯʥʠʡ ʢʦʜ ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʠʡ ʩʧʦʩʽʙ ʧʽʜ ʯʘʩ ʧʫʙʣʽʢʘʮʽʾ 

ʽʥʬʦʨʤʘʮʽʾ.  

 ɺ ʟʚôʷʟʢʫ ʟ ʛʣʦʙʘʣʴʥʦʶ ʢʨʠʟʦʶ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʷʢʘ ʟʘʛʦʩʪʨʠʣʘʩʷ ʧʽʜ ʯʘʩ 

ʧʘʥʜʝʤʽʾ COVID-19 ʪʘ ʟʘʛʘʣʴʥʠʤ ʧʝʨʝʭʦʜʦʤ ʜʦ ʙʝʟʢʦʥʪʘʢʪʥʠʭ ʪʨʘʥʟʘʢʮʽʡ 

ʢʦʜʦʚʘʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʩʪʘʶʪʴ ʩʪʘʥʜʘʨʪʥʠʤ ʤʝʪʦʜʦʤ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ 

ʙʝʟʢʦʥʪʘʢʪʥʠʭ ʧʣʘʪʝʞʽʚ ʽ ʧʨʦʛʨʘʤ ʣʦʷʣʴʥʦʩʪʽ. ʂʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʩʢʘʥʫʚʘʪʠ 

ʢʦʜ, ʱʦʙ ʟʜʽʡʩʥʠʪʠ ʧʣʘʪʽʞ ʘʙʦ ʦʪʨʠʤʘʪʠ ʚʠʥʘʛʦʨʦʜʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʙʝʟʧʝʯʥʝ ʪʘ 

ʟʨʫʯʥʝ ʨʽʰʝʥʥʷ ʷʢ ʜʣʷ ʢʣʽʻʥʪʽʚ, ʪʘʢ ʽ ʜʣʷ ʢʦʤʧʘʥʽʡ [60]. 
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ʐʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ QR-ʢʦʜʠ ʟʘʟʥʘʣʠ ʩʘʤʝ ʧʽʜ ʯʘʩ ʧʘʥʜʝʤʽʾ COVID-19, 

ʢʦʣʠ ʙʝʟʢʦʥʪʘʢʪʥʽ ʧʣʘʪʝʞʽ ʩʪʘʣʠ ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʜʦʪʨʠʤʘʥʥʷ ʩʦʮʽʘʣʴʥʦʛʦ 

ʜʠʩʪʘʥʮʽʶʚʘʥʥʷ. ʊʦʤʫ ʚ 2020 ʽ 2021 ʨʦʢʘʭ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʤʘʪʨʠʯʥʠʭ ʢʦʜʽʚ 

ʟʨʦʩʣʘ, ʘʜʞʝ ʢʣʽʻʥʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʾʭ ʜʣʷ ʦʧʣʘʪʠ ʪʦʚʘʨʽʚ ʽ ʧʦʩʣʫʛ, ʥʝ 

ʪʦʨʢʘʶʯʠʩʴ ʛʦʪʽʚʢʠ ʘʙʦ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʟʯʠʪʫʚʘʥʥʷ ʢʘʨʪʦʢ. ʋ ʮʝʡ ʧʝʨʽʦʜ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʩʪʘʪʠʩʪʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ QR-ʢʦʜʽʚ, ʦʩʢʽʣʴʢʠ 

ʩʚʽʪ ʚʠʷʚʠʚ ʧʦʪʝʥʮʽʡʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ QR-ʢʦʜʽʚ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʱʦʜʝʥʥʠʭ 

ʪʨʘʥʟʘʢʮʽʡ ʽ ʨʝʢʣʘʤʥʠʭ ʘʢʮʽʡ. 

ʉʴʦʛʦʜʥʽ QR-ʢʦʜ ʦʪʨʠʤʫʻ ʧʦʧʫʣʷʨʥʽʩʪʴ ʟʘʚʜʷʢʠ ʨʦʟʚʠʪʢʫ ʤʦʙʽʣʴʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ʂʦʤʧʘʥʽʾ ʪʘ ʙʨʝʥʜ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʠʟʘʡʥʝʨʩʴʢʽ ʤʘʪʨʠʯʥʽ ʢʦʜʠ ʜʣʷ 

ʥʘʜʘʥʥʷ ʝʢʩʢʣʶʟʠʚʥʠʭ ʧʨʦʧʦʟʠʮʽʡ, ʜʦʩʪʫʧʫ ʜʦ ʚʝʙ-ʩʘʡʪʽʚ, ʙʝʟʢʦʥʪʘʢʪʥʦʛʦ ʤʝʥʶ, 

ʧʨʦʜʘʞʫ ʢʚʠʪʢʽʚ ʥʘ ʧʦʜʽʾ, ʟʘʣʫʯʝʥʥʷ ʢʣʽʻʥʪʽʚ ʜʦ ʪʚʦʨʯʠʭ ʢʘʤʧʘʥʽʡ ʪʦʱʦ. 

ʅʘʫʢʦʚʮʽ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʜʦ 2027 ʨʦʢʫ ʫ ʩʚʽʪʽ ʦʯʽʢʫʻʪʴʩʷ ʰʚʠʜʢʝ ʟʨʦʩʪʘʥʥʷ 

ʪʘ ʨʦʟʚʠʪʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ QR-ʢʦʜʽʚ, ʦʩʢʽʣʴʢʠ ʙʨʝʥʜʠ ʪʘ ʢʦʤʧʘʥʽʾ ʙʫʜʴ-ʷʢʦʛʦ 

ʨʦʟʤʽʨʫ ʧʨʦʜʦʚʞʫʚʘʪʠʤʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʶ ʪʝʭʥʦʣʦʛʽʶ ʜʣʷ ʧʦʜʦʣʘʥʥʷ 

ʨʦʟʨʠʚʫ ʤʽʞ ʦʩʦʙʠʩʪʦʶ ʪʘ ʦʥʣʘʡʥ-ʚʟʘʻʤʦʜʽʻʶ [56]. 

ʂʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʻ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʧʨʦʩʫʚʘʥʥʷ ʧʨʦʜʫʢʪʫ ʯʠ 

ʙʨʝʥʜʫ ʙʝʟ ʚʝʣʠʢʠʭ ʟʘʪʨʘʪ ʥʘ ʨʝʢʣʘʤʫ. ɺʦʥʠ  ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ: ʛʘʟʝʪʘʭ, ʞʫʨʥʘʣʘʭ, ʟʦʚʥʽʰʥʽʡ ʨʝʢʣʘʤʽ, ʙʽʟʥʝʩ-ʨʝʢʣʘʤʽ, ʽʥʪʝʨʥʝʪ 

ʧʨʦʩʪʦʨʽ, ʧʨʦʜʫʢʪʘʭ ʭʘʨʯʫʚʘʥʥʷ, ʥʘʧʦʷʭ, ʨʝʩʪʦʨʘʥʘʭ, ʤʘʛʘʟʠʥʘʭ ʦʜʷʛʫ, ʜʦʜʘʪʢʘʭ 

ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ, ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʪʦʱʦ. ʄʘʪʨʠʯʥʠʡ ʢʦʜ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʤʠʣʦʢ, ʪʦʤʫ ʚʽʥ ʜʝʢʦʜʫʻʪʴʩʷ ʥʘʚʽʪʴ ʟʘ ʥʘʷʚʥʦʩʪʽ ʤʝʭʘʥʽʯʥʠʭ 

ʧʦʰʢʦʜʞʝʥʴ [171].  

QR-ʢʦʜʠ ʤʘʶʪʴ ʯʦʪʠʨʠ ʨʽʚʥʽ ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʤʠʣʦʢ, ʘ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʥʘʚʽʪʴ 

ʷʢʱʦ ʜʝʷʢʽ ʯʘʩʪʠʥʠ ʢʦʜʫ ʧʦʰʢʦʜʞʝʥʽ ʘʙʦ ʚʽʜʩʫʪʥʽ, ʢʦʜ ʫʩʝ ʦʜʥʦ ʤʦʞʥʘ 

ʧʨʦʯʠʪʘʪʠ. ʈʽʚʝʥʴ ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʤʠʣʦʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʙʩʷʛʦʤ ʜʘʥʠʭ, ʷʢʽ 

ʧʦʪʨʽʙʥʦ ʟʙʝʨʝʛʪʠ ʚ QR-ʢʦʜʽ. QR-ʢʦʜʠ ʩʪʘʶʪʴ ʧʦʰʢʦʜʞʝʥʠʤʠ ʘʙʦ 

ʥʝʯʠʪʘʙʝʣʴʥʠʤʠ ʯʝʨʝʟ ʨʽʟʥʽ ʧʨʠʯʠʥʠ, ʥʘʧʨʠʢʣʘʜ, ʧʦʤʠʣʢʠ ʧʨʠ ʜʨʫʮʽ, ʧʦʛʘʥʝ 

ʦʩʚʽʪʣʝʥʥʷ ʘʙʦ ʧʦʰʢʦʜʞʝʥʥʷ ʩʘʤʦʛʦ ʢʦʜʫ. 

ʉʴʦʛʦʜʥʽ QR-ʢʦʜ ʻ ʽʥʩʪʨʫʤʝʥʪʦʤ ʨʝʢʣʘʤʠ, ʘʜʞʝ ʪʝʭʥʦʣʦʛʽʯʥʦ ʤʦʞʣʠʚʦ 
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ʟʘʢʦʜʫʚʘʪʠ ʙʫʜʴ-ʷʢʝ ʧʦʩʠʣʘʥʥʷ ʫ ɯʥʪʝʨʥʝʪʽ. ʄʘʪʨʠʯʥʽ ʢʦʜʠ ʣʝʛʢʦ ʩʪʚʦʨʶʚʘʪʠ, ʘ 

ʨʝʘʣʽʟʘʮʽʷ ʨʝʢʣʘʤʠ QR-ʢʦʜʫ ʚʠʤʘʛʘʻ ʤʽʥʽʤʘʣʴʥʠʭ ʟʘʪʨʘʪ. ʅʘʧʨʠʢʣʘʜ, ʢʦʤʧʘʥʽʷ 

ʊʘʢʦ ɹʝʣ (Taco Bell) ʚʠʛʦʪʦʚʠʣʘ ʤʘʪʨʠʯʥʽ ʢʦʜʠ ʥʘ ʯʘʰʢʘʭ ʪʘ ʢʦʨʦʙʢʘʭ, ʷʢʽ 

ʨʦʟʧʦʚʩʶʜʞʫʚʘʣʠ ʩʝʨʝʜ ʢʣʽʻʥʪʽʚ ʬʽʨʤʠ (ʨʠʩ. ɺ.2.1.5). ɺ ʨʝʟʫʣʴʪʘʪʽ, ʩʧʦʞʠʚʘʯʽ 

ʤʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʝʢʩʢʣʶʟʠʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʤʫʟʠʯʥʠʡ ʚʤʽʩʪ 

ʪʝʣʝʧʨʦʛʨʘʤ ʧʨʦʻʢʪʫ MTV. ʇʨʠ ʮʴʦʤʫ ʚʤʽʩʪ QR-ʢʦʜʫ ʟʤʽʥʶʚʘʚʩʷ ʱʦʪʠʞʥʷ, ʘʜʞʝ 

ʚʽʥ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʜʠʥʘʤʽʯʥʠʤ ʧʨʦʬʝʩʽʡʥʠʤʠ ʜʠʟʘʡʥʝʨʘʤʠ. ɺʩʴʦʛʦ ʟʘ 10 ʜʥʽʚ 

ʙʫʣʦ ʧʦʥʘʜ 100 000 ʩʢʘʥʫʚʘʥʴ [87].  

ʋ 2004 ʨʦʮʽ ʷʧʦʥʩʴʢʘ ʜʠʟʘʡʥʝʨʩʴʢʘ ʬʽʨʤʘ çDesign Barcodeè ʟʨʦʙʠʣʘ 

ʰʪʨʠʭ-ʢʦʜ ʦʨʠʛʽʥʘʣʴʥʦʶ ʜʝʪʘʣʣʶ ʦʬʦʨʤʣʝʥʥʷ, ʷʢʠʡ ʥʝ ʚʪʨʘʪʠʚ ʩʚʦʻʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ (ʨʠʩ. ɺ.1.1.2). ʊʘʢ ʜʠʟʘʡʥ ʰʪʨʠʭ-ʢʦʜʽʚ ʧʝʨʝʪʚʦʨʠʚʩʷ ʚ 

ʩʘʤʦʩʪʽʡʥʫ ʛʘʣʫʟʴ ʜʠʟʘʡʥʫ ʽ ʥʘʚʽʪʴ, ʫ ʛʘʣʫʟʴ ʤʠʩʪʝʮʪʚʘ çBarcode Artè [116].  

ʅʘʪʦʤʽʩʪʴ ʜʠʟʘʡʥʝʨʩʴʢʝ ʦʬʦʨʤʣʝʥʥʷ ʤʘʪʨʠʯʥʠʭ ʢʦʜʽʚ ʪʽʣʴʢʠ ʨʦʟʚʠʚʘʻʪʴʩʷ. 

ɼʦ QR-ʢʦʜʫ ʧʦʯʘʣʠ ʜʦʜʘʚʘʪʠ ʢʦʣʽʨ, ʛʨʘʜʽʻʥʪ, ʬʦʥʦʚʝ ʟʦʙʨʘʞʝʥʥʷ ʪʦʱʦ 

(ʨʠʩ.ɺ.1.1.4). ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʪʨʫʢʪʫʨʘ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʝ ʙʫʪʠ 

ʘʜʘʧʪʦʚʘʥʘ ʜʦ ʢʦʞʥʦʛʦ ʧʨʦʜʫʢʪʫ. ʂʦʜʠ ʫ ʩʝʨʝʜʦʚʠʱʽ ʬʦʨʤʫʶʪʴ ʚʽʟʫʘʣʴʥʽ 

ʟʦʙʨʘʞʝʥʥʷ. ʊʘʢʦʞ ʚʦʥʠ ʻ ʙʘʟʦʶ ʜʘʥʠʭ, ʪʦʙʪʦ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʟʙʠʨʘʥʥʷ ʪʘ 

ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ʎʷ ʦʨʛʘʥʽʟʦʚʘʥʘ ʩʪʨʫʢʪʫʨʘ ʢʦʜʫ ʤʦʞʝ ʙʫʪʠ ʷʢ 

ʜʠʥʘʤʽʯʥʦʶ (ʤʦʞʣʠʚʝ ʧʦʩʪʽʡʥʝ ʾʾ ʦʥʦʚʣʝʥʥʷ, ʪʦʙʪʦ ʻ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʟʦʙʨʘʞʝʥʴ, 

ʱʦ ʦʧʠʩʫʻ ʢʦʜ) ʪʘ ʩʪʘʪʠʯʥʦʶ (ʚʽʜʩʫʪʥʽʩʪʴ ʦʥʦʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ).  

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʽʟʥʷʶʪʴ ʩʪʘʪʠʯʥʽ ʪʘ ʜʠʥʘʤʽʯʥʽ QR-ʢʦʜʠ. ʉʪʘʪʠʯʥʠʡ QR-

ʢʦʜ ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʫ ʚʢʘʟʘʣʠ ʧʨʠ ʡʦʛʦ ʛʝʥʝʨʫʚʘʥʥʽ. ɼʠʥʘʤʽʯʥʠʡ QR-ʢʦʜ 

ʻ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʤ: ʜʦ ʥʴʦʛʦ ʤʦʞʥʘ ʧʽʜʢʣʶʯʘʪʠ ʜʦʜʘʪʢʦʚʽ ʬʫʥʢʮʽʾ, ʷʢʽ 

ʙʫʜʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ ʦʜʥʦʯʘʩʥʦ ʯʠ ʟʤʽʥʠʪʠ ʾʭ.  

ʉʪʘʪʠʯʥʠʡ QR-ʢʦʜ ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʢʦʜʦʚʘʥʘ ʚ 

ʰʘʙʣʦʥʽ ʜʘʥʠʭ ʢʦʜʫ ʪʘ ʧʝʨʝʥʘʧʨʘʚʣʷʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʧʫʥʢʪʫ ʧʨʠʟʥʘʯʝʥʥʷ 

ʧʽʩʣʷ ʩʢʘʥʫʚʘʥʥʷ. ɼʠʥʘʤʽʯʥʽ ʢʦʜʠ ʧʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʨʝʜʘʛʫʚʘʪʠ 

ʟʘʢʦʜʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʙʝʟ ʚʪʨʫʯʘʥʥʷ ʚ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ. ʎʽ ʢʦʜʠ ʟʨʫʯʥʽ ʪʠʤ, 

ʱʦ ʾʭ ʩʪʚʦʨʶʶʪʴ ʽ ʥʘʥʦʩʷʪʴ ʦʜʠʥ ʨʘʟ, ʧʨʠ ʮʴʦʤʫ ʤʦʞʣʠʚʦʶ ʻ ʟʤʽʥʘ ʷʢ 

ʽʥʬʦʨʤʘʮʽʶ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʧʨʠ ʡʦʛʦ ʩʢʘʥʫʚʘʥʥʽ, ʪʘʢ ʽ ʧʦʩʠʣʘʥʥʷ (ʜʦʤʝʥ, 
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ʩʪʦʨʽʥʢʘ), ʟ ʷʢʦʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ɼʠʥʘʤʽʯʥʠʡ ʢʦʜ 

ʢʦʤʧʘʢʪʥʠʡ, ʣʝʛʢʦ ʟʯʠʪʫʻʪʴʩʷ ʽ ʤʦʞʝ ʤʽʩʪʠʪʠ ʷʢ ʪʝʢʩʪʦʚʽ, ʪʘʢ ʽ ʤʫʣʴʪʠʤʝʜʽʡʥʽ 

ʜʘʥʽ (ʬʦʪʦʛʨʘʬʽʾ, ʘʫʜʽʦ ʽ ʚʽʜʝʦ).  

 ʉʪʘʪʠʯʥʽ ʢʦʜʠ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʜʠʥʘʤʽʯʥʠʭ ʤʦʞʫʪʴ ʟʙʝʨʽʛʘʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʟʘʢʦʜʦʚʘʥʫ ʪʽʣʴʢʠ ʪʝʢʩʪʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʟʤʽʥʶʚʘʪʠ ʩʚʽʡ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ, ʱʦ 

ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʚ 2016 ʨʦʮʽ. ʑʦʙ ʟʘʤʽʥʠʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʱʦ ʟʘʢʣʘʜʝʥʘ ʚ ʢʦʜʽ 

ʜʦʚʝʜʝʪʴʩʷ ʢʦʞʥʦʛʦ ʨʘʟʫ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʠʡ. ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ ʾʭ ʥʝʨʽʜʢʦ ʥʘʟʠʚʘʶʪʴ 

çʦʜʥʦʨʘʟʦʚʠʤʠè ʢʦʜʘʤʠ. ʊʘʢʠʡ ʢʦʜ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʨʠ ʚʠʩʚʽʪʣʝʥʥʽ 

ʷʢʦʾʩʴ ʦʜʠʥʦʯʥʦʾ ʧʦʜʽʾ.  

ʇʽʜʚʠʱʝʥʥʶ ʜʠʥʘʤʽʯʥʦʩʪʽ ʫ ʢʦʜʫʚʘʥʥʽ ʩʧʨʠʷʚ ʨʦʟʚʠʪʦʢ ʛʨʘʬʽʯʥʦʛʦ 

ʜʠʟʘʡʥʫ, ʪʦʤʫ, ʝʚʦʣʶʮʽʷ ʰʪʨʠʭ-ʢʦʜʽʚ ʧʦʚôʷʟʘʥʘ ʽʟ ʧʦʷʚʦʶ ʜʦʜʘʪʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ 

ʥʘ ʢʦʜʽ, ʽʥʦʜʽ ʟ ʢʦʣʴʦʨʦʚʠʤʠ ʘʢʮʝʥʪʘʤʠ, ʪʘ ʨʦʟʤʽʱʝʥʥʽ ʾʭ ʥʘ ʫʧʘʢʦʚʮʽ ʙʫʜʴ-ʷʢʦʛʦ 

ʧʨʦʜʫʢʪʫ (ʨʠʩ. ɺ.2.1.6). ʅʘʪʦʤʽʩʪʴ ʤʘʪʨʠʯʥʠʡ ʢʦʜ ʘʢʪʠʚʥʦ ʚʟʘʻʤʦʜʽʻ ʟ 

ʦʪʦʯʫʶʯʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʽʥʪʝʛʨʘʮʽʶ ʡ ʚʠʜʦʟʤʽʥʫ ʧʨʦʜʫʢʪʫ ʫ 

ʢʦʥʪʝʢʩʪʽ ʧʦʻʜʥʘʥʥʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʠʛʣʷʜʫ ʢʦʜʫ ʟ ʦʪʦʯʫʶʯʠʤ ʩʝʨʝʜʦʚʠʱʝʤ.  

QR-ʢʦʜʠ ʚʚʘʞʘʶʪʴʩʷ ʦʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ ʪʝʭʥʦʣʦʛʽʯʥʦ ʧʨʦʩʫʥʫʪʠʭ, ʘʣʝ 

ʧʨʦʩʪʠʭ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʘʢʪʫʘʣʴʥʠʤʠ ʜʣʷ ʩʫʯʘʩʥʦʩʪʽ. ɿʘ ʦʩʪʘʥʥʽ ʜʚʘ 

ʜʝʩʷʪʠʣʽʪʪʷ ʩʚʦʛʦ ʽʩʥʫʚʘʥʥʷ QR-ʢʦʜʠ ʧʝʨʝʪʚʦʨʠʣʠʩʷ ʥʘ ʽʥʥʦʚʘʮʽʶ ʚ ʫʩʽʭ ʩʬʝʨʘʭ 

ʞʠʪʪʷ. ʂʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʦʭʦʧʣʶʻ ʤʘʡʞʝ ʚʩʽ ʘʩʧʝʢʪʠ ʩʝʨʝʜʦʚʠʱʘ ʽʩʥʫʚʘʥʥʷ 

ʣʶʜʠʥʠ, ʚʽʜ ʧʣʘʢʘʪʽʚ ʜʦ ʧʣʘʪʝʞʽʚ.  

ʄʦʞʣʠʚʦʩʪʽ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ QR-ʢʦʜʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, 

ʥʘʩʢʽʣʴʢʠ ʽʥʥʦʚʘʮʽʡʥʦ ʢʦʤʧʘʥʽʷ ʯʠ ʙʨʝʥʜ ʽʥʪʝʛʨʫʻ ʢʦʜʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʫ ʩʚʦʶ 

ʜʽʷʣʴʥʽʩʪʴ. ʂʦʤʧʘʥʽʾ ʟʘʣʫʯʘʶʪʴ ʛʨʘʬʽʯʥʠʭ ʜʠʟʘʡʥʝʨʽʚ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʜʠʟʘʡʥʝʨʩʴʢʦʛʦ ʢʦʜʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʦʩʚʽʜʫ 

ʢʣʽʻʥʪʽʚ ʪʘ ʮʽʥʥʦʩʪʽ ʢʦʤʧʘʥʽʾ ʥʘ ʨʠʥʢʫ. 

ɿʘʚʜʷʢʠ ʽʥʪʝʥʩʠʚʥʦʤʫ ʨʦʟʚʠʪʢʫ ʚʽʟʫʘʣʴʥʦ-ʦʙʨʘʟʥʦʾ ʤʦʚʠ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʩʪʘʣʦʛʦ ʚʠʛʣʷʜʫ ʢʦʜʫ ʚ ʪʚʽʨ ʤʠʩʪʝʮʪʚʘ, 

ʱʦ ʻ ʚʽʜʢʨʠʪʠʤ ʜʦ ʜʝʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʾʾ ʟʨʫʯʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʪʘ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ. ɯʟ ʟʨʦʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ QR-ʢʦʜʠ ʩʪʘʣʠ ʙʘʟʦʚʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʦʻʜʥʘʥʥʷ ʦʬʣʘʡʥ ʪʘ ʦʥʣʘʡʥ ʩʚʽʪʫ ʩʧʨʠʷʶʯʠ ʙʝʟʧʝʨʝʙʽʡʥʽʡ 
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ʚʟʘʻʤʦʜʽʾ.  

ʉʫʯʘʩʥʽ ʤʦʙʽʣʴʥʽ ʪʝʣʝʬʦʥʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʥʝ ʧʨʦʩʪʦ ʢʦʤʫʥʽʢʘʮʽʡʥʽ 

ʧʨʠʩʪʨʦʾ ʜʣʷ ʟʚôʷʟʢʫ, ʘ ʧʦʚʥʦʮʽʥʥʽ ʢʦʤʧʘʢʪʥʽ ʤʫʣʴʪʠʤʝʜʽʡʥʽ ʩʪʘʥʮʽʾ ʱʦ 

ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʥʘʙʫʪʪʷ ʨʽʟʥʦʧʣʘʥʦʚʦʛʦ ʜʦʩʚʽʜʫ ʢʦʨʠʩʪʫʚʘʯʝʤ. ʆʜʥʽʻʶ ʟ ʪʘʢʠʭ 

ʬʫʥʢʮʽʡ ʻ ʚʙʫʜʦʚʘʥʠʡ ʩʢʘʥʝʨ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʷʢʠʡ 

ʨʦʙʠʪʴ ʥʝʧʦʪʨʽʙʥʠʤ ʦʢʨʝʤʠʡ ʜʦʜʘʪʦʢ ʩʢʘʥʝʨʘ. ɿʘʚʜʷʢʠ ʮʽʡ ʬʫʥʢʮʽʾ ʜʦʩʪʫʧʥʽʡ ʥʘ 

ʙʽʣʴʰʦʩʪʽ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʟʘʚʞʜʠ 

ʙʫʪʠ ʚ ʤʝʞʘʭ ʜʦʩʷʞʥʦʩʪʽ ʜʦ ʜʝʢʦʜʫʚʘʥʥʷ ʚʤʽʩʪʫ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ.  

 ʄʦʙʽʣʴʥʽ ʧʨʦʛʨʘʤʠ ʧʝʨʝʪʚʦʨʠʣʠ ʧʨʠʩʪʨʽʡ ʥʘ ʧʦʨʪʘʪʠʚʥʠʡ ʟʯʠʪʫʚʘʯ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʧʨʦʛʨʘʤʠ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ (AR-ʢʦʜʠ) ʥʘʢʣʘʜʘʶʪʴ 

ʮʠʬʨʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʥʘ ʬʽʟʠʯʥʽ ʦʙôʻʢʪʠ, ʜʦʣʘʶʯʠ ʨʦʟʨʠʚ ʤʽʞ ʚʽʨʪʫʘʣʴʥʠʤ ʽ 

ʨʝʘʣʴʥʠʤ ʩʚʽʪʘʤʠ. AR-ʢʦʜʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʽʨʪʫʘʣʴʥʦʾ 

ʧʨʠʤʽʨʢʠ, ʽʛʦʨ, ʟʤʘʛʘʥʴ ʽ ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʪʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʩʚʽʪʽ [183].  

 ʇʦʻʜʥʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʪʘ QR-ʢʦʜʽʚ ʧʽʜʚʠʱʫʻ 

ʨʽʚʝʥʴ ʟʘʣʫʯʝʥʦʩʪʽ ʩʧʦʞʠʚʘʯʽʚ ʽ ʟʤʽʮʥʶʻ ʾʭʥʽʡ ʟʚôʷʟʦʢ ʽʟ ʙʨʝʥʜʘʤʠ. ʅʘʜʘʥʥʷ 

ʚʤʽʩʪʫ AR-ʢʦʜʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ QR-ʢʦʜʫ, ʪʘʢʠʡ ʧʽʜʭʽʜ ʧʦʻʜʥʫʻ 

ʟʨʫʯʥʽʩʪʴ ʟ ʽʥʥʦʚʘʮʽʡʥʠʤ ʢʦʨʠʩʪʫʚʘʮʴʢʠʤ ʜʦʩʚʽʜʦʤ. ʇʽʩʣʷ ʩʢʘʥʫʚʘʥʥʷ ʢʘʤʝʨʦʶ 

ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ AR-ʢʦʜʠ ʟʘʧʫʩʢʘʶʪʴ ʜʦʧʦʚʥʝʥʫ ʨʝʘʣʴʥʽʩʪʴ ʷʢʘ ʤʦʞʝ 

ʚʘʨʽʶʚʘʪʠʩʷ ʚʽʜ ʚʽʜʦʙʨʘʞʝʥʥʷ 3D-ʤʦʜʝʣʝʡ ʽ ʘʥʽʤʘʮʽʾ ʜʦ ʟʘʧʫʩʢʫ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʽʛʦʨ ʫ ʜʦʧʦʚʥʝʥʽʡ ʨʝʘʣʴʥʦʩʪʽ ʘʙʦ ʜʝʤʦʥʩʪʨʘʮʽʡ ʧʨʦʜʫʢʪʽʚ (ʥʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ 

ʟʜʽʡʩʥʠʪʠ ʚʽʨʪʫʘʣʴʥʫ ʧʨʠʤʽʨʢʫ ʩʦʥʮʝʟʘʭʠʩʥʠʭ ʦʢʫʣʷʨʽʚ ʘʙʦ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ 

3D-ʤʦʜʝʣʝʡ ʤʝʙʣʽʚ, ʱʦʙ ʚʽʟʫʘʣʽʟʫʚʘʪʠ, ʷʢ ʚʦʥʠ ʚʧʠʩʫʚʘʪʠʤʫʪʴʩʷ ʚ ʚʽʪʘʣʴʥʶ 

ʪʦʱʦ). 

QR-ʢʦʜʠ ʥʘʧʨʘʚʣʷʶʪʴ ʢʦʨʠʩʪʫʚʘʯʘ ʥʘ ʩʪʘʪʠʯʥʫ ʚʝʙ-ʩʪʦʨʽʥʢʫ, ʘ AR-ʢʦʜʠ 

ʟʘʦʭʦʯʫʶʪʴ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʚʽʨʪʫʘʣʴʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʚ ʾʭ ʨʝʘʣʴʥʦʤʫ ʦʪʦʯʝʥʥʽ. ʎʷ 

ʚʟʘʻʤʦʜʽʷ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʧʝʨʝʛʣʷʜ, ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʘʙʦ ʚʟʘʻʤʦʜʽʶ ʟ ʚʤʽʩʪʦʤ AR 

ʫ ʛʝʡʤʽʬʽʢʦʚʘʥʠʡ ʩʧʦʩʽʙ. ʄʘʪʨʠʯʥʽ ʢʦʜʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʥʘʜʘʥʥʽ 

ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʜʦʩʚʽʜʫ. ʎʷ ʢʦʤʙʽʥʘʮʽʷ ʨʦʙʠʪʴ ʜʦʧʦʚʥʝʥʫ ʨʝʘʣʴʥʽʩʪʴ 

ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʮʠʬʨʦʚʦʤʫ 

ʧʨʦʩʪʦʨʽ. ʇʨʦʪʝ, ʻ ʡ ʧʨʦʙʣʝʤʠ ʚ ʚʠʢʦʨʠʩʪʘʥʥʽ QR-ʢʦʜʽʚ ʽ AR-ʢʦʜʽʚ, ʚʦʥʠ 
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ʚʢʣʶʯʘʶʪʴ ʪʝʭʥʽʯʥʽ ʦʙʤʝʞʝʥʥʷ, ʘʜʘʧʪʘʮʽʶ ʢʦʨʠʩʪʫʚʘʯʘʤʠ, ʘ ʪʘʢʦʞ ʧʠʪʘʥʥʷ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ AR-ʢʦʜʽʚ (ʢʦʜʠ ʟ ʜʦʧʦʚʥʝʥʦʶ ʨʝʘʣʴʥʽʩʪʶ) ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ 

ʟ 2017-2019 ʨʦʢʘʭ ʟʘʚʜʷʢʠ ʾʾ ʪʽʩʥʽʡ ʚʟʘʻʤʦʜʽʾ ʟ ʤʘʪʨʠʯʥʠʤʠ ʢʦʜʘʤʠ, ʘʜʞʝ AR-ʢʦʜ 

ʫ ʩʚʦʾʡ ʙʫʜʦʚʽ ʤʽʩʪʠʪʴ QR-ʢʦʜ ʟ ʤʘʨʢʝʨʦʤ ʜʣʷ AR.js, ʷʢʠʡ ʧʝʨʝʥʘʧʨʘʚʣʷʻ 

ʢʦʨʠʩʪʫʚʘʯʘ ʥʘ ʚʝʙ-ʩʘʡʪ ʘʙʦ ʤʦʙʽʣʴʥʫ ʧʨʦʛʨʘʤʫ. AR-ʢʦʜʠ ʜʦʟʚʦʣʷʶʪʴ ʜʦʜʘʪʠ 

ʜʦʜʘʪʢʦʚʠʡ ʚʠʤʽʨ ʜʦ ʧʨʦʜʫʢʪʫ, ʩʪʚʦʨʶʶʯʠ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʢʦʥʪʝʥʪ ʷʢʠʡ 

ʧʨʦʥʠʢʘʻ ʫ ʨʝʘʣʴʥʠʡ ʩʚʽʪ ʢʦʨʠʩʪʫʚʘʯʘ [184]. ɿ ʧʦʷʚʦʶ QR-ʢʦʜʽʚ ʫ ʜʦʧʦʚʥʝʥʽʡ 

ʨʝʘʣʴʥʦʩʪʽ ʛʣʷʜʘʯ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʢʘʥʫʚʘʪʠ AR-ʢʦʜ ʽ ʤʠʪʪʻʚʦ ʚʟʘʻʤʦʜʽʷʪʠ ʟ 

ʢʦʥʪʝʥʪʦʤ. ʇʨʦʮʝʩ ʦʜʥʘʢʦʚʠʡ ʷʢ ʜʣʷ QR-ʢʦʜʫ, ʪʘʢ ʽ ʜʣʷ AR-ʢʦʜʫ.  

QR-ʢʦʜʠ ʤʦʞʫʪʴ ʘʢʪʠʚʫʚʘʪʠ ʜʦʧʦʚʥʝʥʫ ʨʝʘʣʴʥʽʩʪʴ, ʥʘʧʨʠʢʣʘʜ, ʜʦʟʚʦʣʠʪʠ 

ʧʦʪʝʥʮʽʡʥʠʤ ʢʣʽʻʥʪʘʤ ʧʨʠʤʽʨʷʪʠ ʦʜʷʛ ʘʙʦ ʧʦʙʘʯʠʪʠ, ʷʢ ʚʠʛʣʷʜʘʪʠʤʝ ʧʨʝʜʤʝʪ 

ʤʝʙʣʽʚ ʫ ʾʭʥʴʦʤʫ ʜʦʤʽ, ʧʝʨʰ ʥʽʞ ʚʦʥʠ ʡʦʛʦ ʧʨʠʜʙʘʶʪʴ. ʄʫʣʴʪʠʧʣʽʢʘʮʽʡʥʘ 

ʢʦʤʧʘʥʽʷ ɼʽʩʥʝʡ (Disney) ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʘʪʨʠʯʥʽ ʢʦʜʠ, ʘ ʩʘʤʝ QR-ʢʦʜʠ ʜʣʷ 

ʟʘʧʫʩʢʫ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʧʦʪʝʥʮʽʡʥʠʤ ʢʣʽʻʥʪʘʤ ʚʟʘʻʤʦʜʽʷʪʠ 

ʟʽ ʩʚʦʾʤʠ ʫʣʶʙʣʝʥʠʤʠ ʧʝʨʩʦʥʘʞʘʤʠ (ʨʠʩ. ɺ.2.1.7). ɿʘ ʜʦʧʦʤʦʛʦʶ QR-ʢʦʜʫ ʟ 

ʜʦʧʦʚʥʝʥʦʶ ʨʝʘʣʴʥʽʩʪʶ (AR-ʢʦʜʫ) ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʢʦʤʧʘʥʽʾ ʇʦʨʰʝ (Porsche) 

ʚʜʘʣʦʩʷ ʩʪʚʦʨʠʪʠ ʫʥʽʢʘʣʴʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʷʢʽ ʙʫʣʠ 

ʨʦʟʤʽʱʝʥʥʽ ʚ ʜʨʫʢʦʚʘʥʠʭ ʨʝʢʣʘʤʥʠʭ ʦʛʦʣʦʰʝʥʥʷʭ. ɼʝʢʦʜʫʚʘʚʰʠ ʢʦʜ ʢʣʽʻʥʪ ʤʘʚ 

ʤʦʞʣʠʚʽʩʪʴ ʯʝʨʝʟ ʝʢʨʘʥ ʪʝʣʝʬʦʥʫ ʧʦʙʘʯʠʪʠ 3D ʤʦʜʝʣʴ ʦʩʪʘʥʥʽʭ ʨʦʟʨʦʙʦʢ ʙʨʝʥʜʫ 

(ʨʠʩ. ɺ.2.1.8).  

ʅʘʪʦʤʽʩʪʴ, ʚʠʨʦʙʥʠʢ ʰʦʢʦʣʘʜʫ ʂʽʥʜʝʨ (Kinder) ʽʥʪʝʛʨʫʚʘʚ AR-ʢʦʜ ʫ 

çʗʡʮʷ-ʩʶʨʧʨʠʟʠè. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʧʦʞʠʚʘʯ ʤʘʚ ʤʦʞʣʠʚʽʩʪʴ ʩʢʘʥʫʚʘʪʠ ʢʦʜ ʪʘ 

ʨʦʟʙʣʦʢʫʚʘʪʠ AR-ʛʨʫ ʩʪʚʦʨʝʥʫ ʥʘʚʢʦʣʦ ʽʛʨʘʰʢʠ-ʩʶʨʧʨʠʟʫ ʚ ʷʡʮʽ ʡ ʥʘʙʫʪʠ 

ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʦʩʚʽʜʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʛʨʘʪʠʚʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʦʻʜʥʘʥʦʾ ʟ ʐɯ (ʨʠʩ. ɺ.2.1.9).  

 ʋ 2024 ʨʦʮʽ AR-ʢʦʜʠ ʚʠʷʚʠʣʠ ʟʜʘʪʥʽʩʪʴ ʟʤʽʥʶʚʘʪʠ ʩʧʦʩʽʙ ʚʟʘʻʤʦʜʽʾ ʣʶʜʝʡ 

ʽʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʚʽʪʦʤ. ʉʴʦʛʦʜʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

(ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ ʪʘ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ) ʧʦʢʨʘʱʫʻ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʣʶʜʠʥʦʶ 

ʪʘ ʪʝʭʥʽʢʦʶ. ɯʥʥʦʚʘʮʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚʠʭʦʜʠʪʴ ʟʘ ʨʘʤʢʠ 
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ʜʦʜʘʪʢʽʚ. ɼʣʷ ʥʘʣʘʰʪʫʚʘʥʴ AR-ʢʦʜʽʚ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʜʦʧʦʤʘʛʘʻ ʩʪʚʦʨʶʚʘʪʠ 

ʨʝʘʣʽʩʪʠʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʽʥʰʽ ʦʙôʻʢʪʠ ʜʝʰʠʬʨʫʶʯʠ ʾʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʇɿ (ʨʠʩ. ɺ.2.1.10).  

 ʊʘʢʠʤ ʯʠʥʦʤ, AR-ʢʦʜʠ ʥʘʜʘʶʪʴ ʜʠʟʘʡʥʝʨʘʤ ʪʘ ʢʦʤʧʘʥʽʷʤ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʪʚʦʨʯʦʩʪʽ ʪʘ ʚʟʘʻʤʦʜʽʾ. ʅʘʧʨʠʢʣʘʜ, ʧʦʻʜʥʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʽ ʰʪʫʯʥʠʤ 

ʽʥʪʝʣʝʢʪʦʤ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʘʣʛʦʨʠʪʤʠ ʐɯ ʛʨʘʬʽʯʥʽ ʜʠʟʘʡʥʝʨʠ ʤʘʪʠʤʫʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʩʢʘʥʫʚʘʥʥʷ ʢʦʜʽʚ ʫ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ ʽʟ ʧʦʛʘʥʠʤ 

ʦʩʚʽʪʣʝʥʥʷʤ ʘʙʦ ʧʦʰʢʦʜʞʝʥʠʤ ʟʦʙʨʘʞʝʥʥʷʤ ʢʦʜʫ. ʄʦʙʽʣʴʥʝ ʩʢʘʥʫʚʘʥʥʷ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʟʘʙʝʟʧʝʯʫʻ ʛʥʫʯʢʽʩʪʴ ʽ ʟʨʫʯʥʽʩʪʴ, 

ʜʦʟʚʦʣʷʶʯʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʰʚʠʜʢʦ ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʧʨʦʜʫʢʪ, ʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɿʚʠʯʘʡʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʢʦʜʠ ʧʨʦʡʰʣʠ 

ʜʦʚʛʠʡ ʝʪʘʧ ʝʚʦʣʶʮʽʾ, ʱʦʙ ʥʘʙʣʠʟʠʪʠʩʷ ʜʦ ʩʧʨʘʚʞʥʴʦʛʦ ʪʚʦʨʫ ʤʠʩʪʝʮʪʚʘ ʪʘ 

ʦʢʨʝʩʣʠʣʠ ʧʝʨʩʧʝʢʪʠʚʥʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʚ ʛʨʘʬʽʯʥʦʤʫ ʜʠʟʘʡʥʽ. 

 

2.2. ʊʠʧʦʣʦʛʽʷ ʩʠʩʪʝʤ ʢʦʜʫʚʘʥʥʷ ʫ ʨʽʟʥʠʭ ʚʠʜʘʭ ʜʠʟʘʡʥʫ 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʛʣʦʙʘʣʴʥʝ 

ʧʦʰʠʨʝʥʥʷ ʽ ʥʝʦʙʤʝʞʝʥʠʡ ʜʦʩʪʫʧ ʣʶʜʝʡ ʜʦ ɯʥʪʝʨʥʝʪʫ ʧʨʠʚʝʣʠ ʜʦ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ 

ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʫ ʽʥʬʦʨʤʘʮʽʾ. ʇʘʥʜʝʤʽʷ COVID-19 ʟʘʛʦʩʪʨʠʣʘ ʧʨʦʙʣʝʤʫ 

ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʙʝʟʢʦʥʪʘʢʪʥʦ, ʦʩʦʙʣʠʚʦ ʫ ʛʨʦʤʘʜʩʴʢʠʭ ʤʽʩʮʷʭ, ʪʦʤʫ ʪʘʢʦʞ 

ʚʥʝʩʣʘ ʩʚʦʾ ʢʦʨʝʢʪʠʚʠ ʚ ʨʦʟʚʠʪʦʢ ʛʨʘʬʽʯʥʠʭ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ. ɸʜʞʝ, 

ʦʩʥʦʚʥʘ ʧʝʨʝʚʘʛʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʨʠʭ-ʢʦʜʽʚ ʪʘ ʤʘʪʨʠʯʥʠʭ ʢʦʜʽʚ ï ʮʝ ʰʚʠʜʢʝ 

ʜʝʢʦʜʫʚʘʥʥʷ ʩʢʘʥʫʚʘʣʴʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʬʦʪʦʢʘʤʝʨʦʶ 

ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ, ʪʘ ʚʝʣʠʢʠʡ ʚʤʽʩʪ ʽʥʬʦʨʤʘʮʽʾ, ʟʘʢʦʜʦʚʘʥʠʡ ʫ ʢʦʜʽ.  

ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʧʦʟʠʮʽʡ ʜʠʟʘʡʥʫ ʩʴʦʛʦʜʥʽ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʧʦʣʝ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʫʥʽʢʘʣʴʥʦʛʦ ʜʠʟʘʡʥ-ʦʙôʻʢʪʫ ʚ ʷʢʦʤʫ 

ʚʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʥʝ ʣʠʰʝ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ, ʘ ʡ ʚʥʫʪʨʽʰʥʻ 

ʥʘʧʦʚʥʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʩʪʨʫʢʪʫʨʫ ʚʽʟʫʘʣʴʥʦ-ʦʙʨʘʟʥʦʾ ʤʦʚʠ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʦʧʪʠʯʥʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʾʾ ʯʝʨʝʟ ʛʨʘʬʽʯʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ 
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ʰʪʨʠʭ-ʢʦʜʘʭ, QR-ʢʦʜʘʭ, AR-ʢʦʜʘʭ.  

ʇʨʦʙʣʝʤʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʦʟʨʦʙʢʠ ʪʠʧʦʣʦʛʽʾ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʻ ʜʦʪʠʯʥʦʶ ʜʦ ʧʨʦʮʝʩʽʚ ʬʦʨʤʫʚʘʥʥʷʤ ʚʽʟʫʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ 

ʩʫʩʧʽʣʴʩʪʚʘ, ʱʦ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʘ ʽʟ ʨʦʟʚʠʪʢʦʤ ʥʘʫʢʠ, ʪʝʭʥʽʢʠ ʽ ʪʝʭʥʦʣʦʛʽʡ. 

ʄʘʪʨʠʯʥʽ ʢʦʜʠ ʪʘ ʰʪʨʠʭ-ʢʦʜʠ ʦʪʦʯʫʶʪʴ ʥʘʩ ʩʢʨʽʟʴ, ʘʜʞʝ ʾʭ ʤʦʞʥʘ ʟʫʩʪʨʽʪʠ ʥʘ 

ʧʨʦʤʠʩʣʦʚʠʭ ʪʦʚʘʨʘʭ, ʚ ʟʦʚʥʽʰʥʽʡ ʪʘ ʚʥʫʪʨʽʰʥʽʡ ʨʝʢʣʘʤʽ, ʧʦʣʽʛʨʘʬʽʾ, ʤʝʥʶ 

ʟʘʢʣʘʜʽʚ ʭʘʨʯʫʚʘʥʥʷ ʪʦʱʦ.  

ɺʠʚʯʝʥʽ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʣʽʪʝʨʘʪʫʨʥʽ ʜʞʝʨʝʣʘ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦʟʚʦʣʠʣʠ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘʷʚʥʘ ʩʪʨʫʢʪʫʨʘ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʪʘ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʯʝʨʝʟ ʜʚʘ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ 

ʧʦʜʽʣʫ. ʇʝʨʰʠʡ ʨʦʟʧʦʜʽʣʷʻ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʝʨʝʚʘʞʥʦ ʟ ʪʝʭʥʽʯʥʦʾ ʩʪʦʨʦʥʠ, ʬʦʨʤʫʶʯʠ ʩʪʘʣʠʡ ʚʠʛʣʷʜ ʢʦʜʫ [81; 

86; 137].  

ɯʥʰʠʡ ʚʠʜʽʣʝʥʠʡ ʥʘʧʨʷʤ ʚʽʜʦʙʨʘʞʘʻ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ 

ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʯʝʨʝʟ ʾʭʥʶ ʚʟʘʻʤʦʜʽʶ ʟ ʛʣʷʜʘʯʝʤ ʯʠ 

ʢʦʨʠʩʪʫʚʘʯʝʤ [108; 152; 172; 184; 194]. ɺ ʢʦʞʥʦʤʫ ʥʘʧʨʷʤʽ ʚʽʜʦʙʨʘʞʝʥʽ 

ʽʥʬʦʨʤʘʪʠʚʥʽ ʪʘ ʣʦʛʽʯʥʽ ʚʠʩʥʦʚʢʠ, ʱʦ ʤʦʞʫʪʴ ʩʪʘʪʠ ʦʩʥʦʚʦʶ ʪʠʧʦʣʦʛʽʾ ʩʠʩʪʝʤ 

ʢʦʜʫʚʘʥʥʷ ʫ ʨʽʟʥʠʭ ʚʠʜʘʭ ʜʠʟʘʡʥʫ, ʧʨʦʪʝ, ʞʦʜʝʥ ʟ ʥʠʭ ʥʝ ʨʦʟʛʣʷʜʘʻ ʛʨʘʬʽʯʥʝ 

ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʷʢ ʮʽʣʽʩʥʫ ʩʠʩʪʝʤʫ ʟ ʥʘʷʚʥʠʤ ʧʦʣʝʤ ʜʣʷ 

ʧʨʦʻʢʪʫʚʘʥʥʷ, ʜʝ ʛʨʘʬʽʯʥʠʡ ʢʦʜ ʟʦʙʨʘʞʫʻʪʴʩʷ ʷʢ ʜʠʟʘʡʥ-ʦʙôʻʢʪ. ʉʘʤʝ ʪʦʤʫ, 

ʤʝʪʦʶ ʨʦʟʨʦʙʢʠ ʪʠʧʦʣʦʛʽʾ ʻ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʦʧʠʩ ʦʩʥʦʚʥʦʾ ʡ ʚʘʨʽʘʪʠʚʥʦʾ ʙʘʟʠ ʷʢʘ 

ʧʨʦʜʝʤʦʥʩʪʨʫʻ ʚʧʣʠʚ ʦʢʨʝʩʣʝʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʛʨʘʬʽʯʥʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʨʽʟʥʠʭ ʚʠʜʘʭ ʜʠʟʘʡʥʫ. 

ʆʩʥʦʚʥʠʤʠ ʫʤʦʚʘʤʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʠʧʦʣʦʛʽ ʾʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ 

ʩʠʩʪʝʤ ʢʦʜʫʚʘʥʥʷ ʟʘ ʭʘʨʘʢʪʝʨʥʠʤʠ ʦʟʥʘʢʘʤʠ ʫ ʨʽʟʥʠʭ ʚʠʜʘʭ ʜʠʟʘʡʥʫ ʧʽʜ ʯʘʩ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʜʽʣʝʥʦ: ʤʝʪʦʜʠ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʚʠʜʠ 

ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʪʠʧʠ ʛʨʘʬʽʯʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʩʧʦʩʦʙʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʝʨʝʜʦʚʠʱʽ, ʚʠʜʠ ʜʠʟʘʡʥʫ, ʜʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʩʬʝʨʠ 
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ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʽʚ (ʨʠʩ. ɺ.2.2.1.).  

ɿʥʘʯʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʩʠʩʪʝʤ ʢʦʜʫʚʘʥʥʷ ʪʘ ʾʭʥʻ ʥʘʧʦʚʥʝʥʥʷ ʦʙˇʨʫʥʪʦʚʫʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʪʠʧʦʣʦʛʽʾ ʩʠʩʪʝʤ ʢʦʜʫʚʘʥʥʷ. ʂʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ï 

ʮʝ ʧʝʨʝʭʽʜ ʚʽʜ ʦʜʥʽʻʾ ʬʦʨʤʠ ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʦ ʽʥʰʦʾ [175]. ɯʥʬʦʨʤʘʮʽʷ 

ʟʜʽʡʩʥʶʻ ʧʝʨʝʭʽʜ ʚʽʜ ʚʠʭʽʜʥʦʾ ʬʦʨʤʠ ʧʦʜʘʥʥʷ ʫ ʬʦʨʤʫ ʟʨʫʯʥʫ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ, 

ʨʦʟʫʤʽʥʥʷ ʪʘ ʧʝʨʝʜʘʯʽ ʦʪʨʠʤʘʥʦʾ ʜʝʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʊʦʙʪʦ, ʚʦʥʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʟʨʫʯʥʽʡ ʪʘ ʢʦʤʧʘʢʪʥʽʡ ʬʦʨʤʽ ʜʣʷ ʾʾ ʟʙʝʨʽʛʘʥʥʷ. ɼʝʢʦʜʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʝʨʝʭʦʜʦʤ ʜʦ ʾʾ ʧʝʨʚʠʥʥʦʛʦ ʚʠʛʣʷʜʫ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʚʠʜʦʤ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ 

ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʰʪʨʠʭ-ʢʦʜʠ (Barcode), QR-ʢʦʜʠ (QR-code) ʪʘ AR-ʢʦʜʠ (AR-code). 

ɺʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʬʦʨʤʘʭ ʤʘʰʠʥʦʟʯʠʪʫʚʘʥʠʭ ʢʦʜʽʚ: ʰʪʨʠʭ-

ʢʦʜʠ ʪʘ ʤʘʪʨʠʯʥʽ. ʆʙʠʜʚʘ ʚʠʜʠ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʶ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʧʨʦʪʝ, 

ʚʦʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʩʪʨʫʢʪʫʨʦʶ, ʨʦʟʤʽʨʦʤ ʩʭʦʚʠʱʘ, ʘ ʪʘʢʦʞ ʬʫʥʢʮʽʻʶ, ʷʢʫ 

ʚʠʢʦʥʫʶʪʴ. ʄʘʪʨʠʯʥʽ ʢʦʜʠ ʤʽʩʪʷʪʴ QR-ʢʦʜʠ ʪʘ AR-ʢʦʜʠ. 

ʐʪʨʠʭʦʚʝ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ï ʮʝ ʰʪʨʠʭ-ʢʦʜʠ, ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʚ ʩʦʙʽ 

ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʥʘʥʝʩʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʥʦʩʽʾ ʪʘ ʾʾ ʟʯʠʪʫʚʘʥʥʷ ʽʟ ʟʦʚʥʽʰʥʴʦʛʦ 

ʚʠʛʣʷʜʫ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʃʽʥʽʡʥʽ ʢʦʜʠ ʟʯʠʪʘʶʪʴʩʷ 

ʚ ʦʜʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ï ʧʦ ʛʦʨʠʟʦʥʪʘʣʽ.  

ʃʽʥʽʡʥʽ ʢʦʜʠ ʜʦʟʚʦʣʷʶʪʴ ʢʦʜʫʚʘʪʠ ʤʘʣʠʡ ʦʙʩʷʛ ʽʥʬʦʨʤʘʮʽʾ (20 ï 30 

ʟʚʠʯʘʡʥʠʭ ʮʠʬʨ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʩʢʣʘʜʥʠʭ ʰʪʨʠʭ-ʢʦʜʽʚ, ʷʢʽ ʻ ʥʝʜʦʨʦʛʠʤ 

ʢʽʥʮʝʚʠʤ ʧʨʦʜʫʢʪʦʤ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ. ʋʩʽ ʰʪʨʠʭ-ʢʦʜʠ ʤʘʶʪʴ ʩʪʘʣʫ ʙʫʜʦʚʫ ï 12 

ʮʠʬʨ, ʷʢʽ ʜʨʫʢʫʶʪʴʩʷ ʧʽʜ ʥʠʤʠ ʷʢ ʨʝʟʝʨʚʥʠʡ ʽʜʝʥʪʠʬʽʢʘʪʦʨ ʥʘ ʚʠʧʘʜʦʢ, ʷʢʱʦ 

ʟʦʙʨʘʞʝʥʥʷ ʰʪʨʠʭ-ʢʦʜʫ ʥʝʤʦʞʣʠʚʦ ʚʽʜʩʢʘʥʫʚʘʪʠ [84]. ʆʩʢʽʣʴʢʠ, ʚʦʥʠ ʣʽʥʽʡʥʽ, ʾʭ 

ʤʦʞʥʘ ʯʠʪʘʪʠ ʣʠʰʝ ʟʣʽʚʘ ʥʘʧʨʘʚʦ. ʄʘʪʨʠʯʥʽ ʢʦʜʠ ʞ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʜʦ 4296 

ʙʫʢʚʝʥʦ-ʮʠʬʨʦʚʠʭ ʩʠʤʚʦʣʽʚ ʽ 7089 ʮʠʬʨʦʚʠʭ ʩʠʤʚʦʣʽʚ, ʱʦ ʝʢʚʽʚʘʣʝʥʪʥʦ 2953 

ʙʘʡʪʘʤ ʜʘʥʠʭ [144]. ʂʨʽʤ ʪʦʛʦ, QR-ʢʦʜʠ ʻ ʚʩʝʥʘʧʨʘʚʣʝʥʠʤʠ. ɰʭ ʤʦʞʥʘ ʩʢʘʥʫʚʘʪʠ, 

ʟʯʠʪʘʪʠ ʘʙʦ ʜʝʢʦʜʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʤʝʨʠ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ ʚ ʙʫʜʴ-ʷʢʦʤʫ 

ʥʘʧʨʷʤʢʫ. 

QR-ʢʦʜʫʚʘʥʥʷ ʪʘ AR-ʢʦʜʫʚʘʥʥʷ ï ʮʝ ʤʘʪʨʠʯʥʝ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, 

ʢʦʪʨʝ ʟʘʙʝʟʧʝʯʫ̒ ʟʙʝʨʝʞʝʥʥʷ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʽʥʬʦʨʤʘʮʽʾ ʽʟ ʚʽʟʫʘʣʴʥʠʤ 



62 

 

ʟʦʙʨʘʞʝʥʥʷʤ ʫ ʚʠʛʣʷʜʽ ʯʦʨʥʠʭ ʧʽʢʩʝʣʽʚ ʥʘ ʙʽʣʦʤʫ ʬʦʥʽ [185]. ʆʩʥʦʚʥʫ ʚʽʟʫʘʣʴʥʫ 

ʩʪʨʫʢʪʫʨʫ ʙʫʜʴ-ʷʢʦʛʦ ʤʘʪʨʠʯʥʦʛʦ ʢʦʜʫ ʬʦʨʤʫʶʪʴ ʪʨʠ ʢʚʘʜʨʘʪʠ, ʪʦʤʫ ʦʩʥʦʚʥʘ 

ʡʦʛʦ ʧʝʨʝʚʘʛʘ ï ʮʝ ʣʝʛʢʝ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʢʘʤʝʨʦʶ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ ʯʠ 

ʧʣʘʥʰʝʪʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʡ ʨʦʟʨʦʙʢʘ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ AR-ʢʦʜʽʚ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʟʘʚʜʷʢʠ ʾʭ ʪʽʩʥʽʡ ʚʟʘʻʤʦʜʽʾ ʟ QR-ʢʦʜʘʤʠ, 

ʷʢʽ ʩʪʘʣʠ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʧʽʜ ʯʘʩ ʧʘʥʜʝʤʽʾ COVID-19 ʟ 2020 ʨʦʢʫ.  

ɺ ʥʘʰ ʯʘʩ QR-ʢʦʜʠ ï ʮʝ ʙʽʣʴʰʝ, ʥʽʞ ʧʨʦʩʪʦ ʚʠʪʚʽʨ ʤʠʩʪʝʮʪʚʘ, ʮʝ 

ʜʠʟʘʡʥʝʨʩʴʢʠʡ ʮʠʬʨʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʛʣʷʜʘʯʘʤ ʘʙʦ ʢʦʨʠʩʪʫʚʘʯʘʤ 

ʦʪʨʠʤʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʦʜʫʢʪ ʩʢʘʥʫʶʯʠ ʡʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʘʤʝʨʠ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ. ʃʁ ʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʘʪʨʠʯʥʽ ʢʦʜʠ ʫ 

ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ, ʥʘʧʨʠʢʣʘʜ, ʱʦʙ ʧʝʨʝʛʣʷʜʘʪʠ ʤʝʥʶ, ʦʧʣʘʯʫʚʘʪʠ ʨʘʭʫʥʢʠ, 

ʦʪʨʠʤʫʚʘʪʠ ʙʽʣʴʰʝ ʽʥʬʦʨʤʘʮʽʾ ʪʦʱʦ. 

ʋ 2023-2024 ʨʦʢʘʭ ʟ ʧʦʷʚʦʶ QR-ʢʦʜʽʚ ʫ ʜʦʧʦʚʥʝʥʽʡ ʨʝʘʣʴʥʦʩʪʽ ʛʣʷʜʘʯ ʤʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʩʢʘʥʫʚʘʪʠ AR-ʢʦʜ ʽ ʤʠʪʪʻʚʦ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʢʦʥʪʝʥʪʦʤ. ʇʨʦʮʝʩ 

ʦʜʥʘʢʦʚʠʡ ʷʢ ʜʣʷ QR-ʢʦʜʫ, ʪʘʢ ʽ ʜʣʷ AR-ʢʦʜʫ. ʊʘʢʦʞ, AR-ʢʦʜʠ ʜʦʟʚʦʣʷʶʪʴ 

ʜʦʜʘʪʠ ʜʦʜʘʪʢʦʚʠʡ ʚʠʤʽʨ ʜʦ ʧʨʦʜʫʢʪʫ, ʩʪʚʦʨʶʶʯʠ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʢʦʥʪʝʥʪ ʜʣʷ 

ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ [79]. ʆʙʠʜʚʘ ʚʠʜʠ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʦʚ'ʷʟʘʥʽ ʟ ʢʦʥʢʨʝʪʥʠʤ 

ʤʽʩʮʝʤ ʘʙʦ ʩʝʨʝʜʦʚʠʱʝʤ, ʚ ʷʢʦʤʫ ʚʦʥʠ ʟʥʘʭʦʜʷʪʴʩʷ. ʊʦʤʫ, ʜʠʟʘʡʥʝʨʠ ʰʫʢʘʶʯʠ 

ʥʦʚʽ ʤʝʪʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʦʧʦʚʥʝʥʫ ʨʝʘʣʴʥʽʩʪʴ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʚʦʾʭ ʨʦʙʦʪʘʭ.  

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʰʪʨʠʭ-ʢʦʜʠ ʪʘ ʤʘʪʨʠʯʥʽ ʢʦʜʠ (QR-

ʢʦʜʠ, AR-ʢʦʜʠ) ʟʘ ʪʠʧʦʤ ʢʦʜʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ. ɺʦʥʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ 

ʣʽʥʽʡʥʽ (ʨʠʩ. ɺ.2.2.2), ʜʚʦʚʠʤʽʨʥʽ (ʨʠʩ. ɺ.2.2.3) ʪʘ ʪʨʠʚʠʤʽʨʥʽ (ʨʠʩ. ɺ.2.2.4) 

ʢʦʜʦʚʘʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ. ɰʭʥʻ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʻ ʩʢʣʘʜʥʠʤ 

ʧʨʦʮʝʩʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʜʠʟʘʡʥʝʨʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʽʚ ʜʠʟʘʡʥʫ ʽʟ ʟʚʠʯʥʠʭ 

ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʩʪʚʦʨʠʪʠ ʪʚʽʨ ʤʠʩʪʝʮʪʚʘ. 

ɼʣʷ ʨʦʟʫʤʽʥʥʷ ʧʨʠʟʥʘʯʝʥʥʷ ʢʦʞʥʦʛʦ ʪʠʧʫ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ (ʣʽʥʽʡʥʠʡ, 

ʜʚʦʚʠʤʽʨʥʠʡ, ʪʨʠʚʠʤʽʨʥʠʡ) ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʚʽʜʧʦʚʽʜʥʠʢ ï ʤʝʪʦʜ ʜʝʢʦʜʫʚʘʥʥʷ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʣʽʥʽʡʥʦʤʫ ʪʠʧʫ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʚʽʜʧʦʚʽʜʘʻ ʜʠʩʢʨʝʪʥʠʡ ʤʝʪʦʜ, ʜʚʦʚʠʤʽʨʥʦʤʫ ʪʠʧʫ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 
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ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ï ʚʽʟʫʘʣʴʥʠʡ, ʘ ʥʘ ʧʨʦʪʠʚʘʛʫ ʪʨʠʚʠʤʽʨʥʦʤʫ ʩʪʘʻ 

ʢʽʥʝʩʪʝʪʠʯʥʠʡ. ʊʽʣʴʢʠ ʧʨʠ ʾʭʥʽʡ ʪʽʩʥʽʡ ʚʟʘʻʤʦʜʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʛʨʘʮʽʷ ʟ 

ʧʨʦʜʫʢʪʦʤ ʯʠ ʩʝʨʝʜʦʚʠʱʝʤ, ʱʦ ʬʦʨʤʫʻ ʚʽʟʫʘʣʴʥʠʡ ʦʙʨʘʟ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʜʠʟʘʡʥʽ. 

ʇʝʨʝʚʘʞʥʦ ʣʽʥʽʡʥʽ ʢʦʜʦʚʘʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʩʪʚʦʨʶʶʪʴʩʷ ʜʣʷ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʨʽʟʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʥʘʧʨʠʢʣʘʜ, ʧʨʦʜʫʢʪʦʚʦʾ, ʷʢʫ ʚʠʛʦʪʦʚʣʷʶʪʴ ʚ 

ʧʨʦʤʠʩʣʦʚʠʭ ʤʘʩʰʪʘʙʘʭ. ɺʦʥʠ ʥʘʙʫʣʠ ʥʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʯʝʨʝʟ ʧʨʦʩʪʦʪʫ ʚ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘ ʜʝʰʝʚʠʟʥʫ. ʊʘʢʦʞ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʦʟʥʘʯʦʢ ʨʽʟʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ. ɿ 1997 ʨʦʢʫ ʜʣʷ ʤʦʞʣʠʚʦʩʪʽ ʚʽʟʫʘʣʴʥʦʾ ʧʝʨʝʚʽʨʢʠ ʢʦʜʫ ʧʽʜ ʥʠʤ 

ʜʨʫʢʫʻʪʴʩʷ ʯʠʩʣʦʚʠʡ ʝʢʚʽʚʘʣʝʥʪ. ɼʣʷ ʾʭʥʴʦʛʦ ʩʪʚʦʨʝʥʥʷ ʽʩʥʫʶʪʴ ʟʘʛʘʣʴʥʽ ʚʠʤʦʛʠ, 

ʱʦ ʚʠʟʥʘʯʘʻ ʤʽʞʥʘʨʦʜʥʠʡ ʩʪʘʥʜʘʨʪ ISO 15394-2000 [154]. ʉʘʤʝ ʪʦʤʫ, ʩʪʚʦʨʶʶʯʠ 

ʢʦʜʦʚʘʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ, ʜʠʟʘʡʥʝʨʠ, ʦʙʦʚôʷʟʢʦʚʦ ʧʦʚʠʥʥʽ ʜʦʪʨʠʤʫʚʘʪʠʩʷ 

ʫʩʪʘʣʝʥʠʭ ʚʠʤʦʛ, ʱʦʙ ʢʦʜ ʙʫʚ ʥʝ ʣʠʰʝ ʢʨʘʩʠʚʠʤ, ʘ ʡ ʝʬʝʢʪʠʚʥʠʤ.  

ʃʽʥʽʡʥʠʤ ʢʦʜʦʚʘʥʠʤ ʛʨʘʬʽʯʥʠʤ ʟʦʙʨʘʞʝʥʥʷʤ ʚʽʜʧʦʚʽʜʘʻ ʜʠʩʢʨʝʪʥʠʡ ʤʝʪʦʜ 

ʜʝʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ʁʦʛʦ ʩʫʪʥʽʩʪ ɹ ʢʨʠʻʪʴʩʷ ʚ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ 

ʢʦʨʠʩʥʦʩʪʽ. ʊʦʙʪʦ ʣʽʥʽʡʥʽ ʢʦʜʠ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʜʠʟʘʡʥʝʨʘʤʠ ʚʠʢʣʶʯʥʦ ʟ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʜʝ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʢʦʜʫ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʠʤ. 

ɼʠʩʢʨʝʪʥʠʡ ʤʝʪʦʜ ʜʝʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʥʝ ʧʝʨʝʜʙʘʯʘʻ ʟʤʽʥʫ ʟʘʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. ʑʦʙ ʟʤʽʥʠʪʠ ʚʥʫʪʨʽʰʥʽ ʜʘʥʽ ʢʦʜʫ ʧʦʪʨʽʙʥʦ ʟʘʤʽʥʶʚʘʪʠ ʡʦʛʦ 

ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ. ɹʝʟ ʮʽʻʾ ʟʤʽʥʠ ʚʽʥ ʚʪʨʘʯʘʻ ʩʚʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʊʘʢʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʫʪʴ ʜʦʧʦʚʥʶʚʘʪʠʩʷ ʙʫʜʴ-

ʷʢʠʤʠ ʛʨʘʬʽʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʘʣʝ ʩʫʪʪʻʚʦ ʟʤʽʥʶʚʘʪʠ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʢʦʜʫ ʥʝ 

ʤʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, ʣʽʥʽʡʥʠʡ ʤʝʪʦʜ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʘʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟ 90-ʭ ʨʦʢʽʚ ʜʣʷ ʤʘʨʢʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ, ʘʜʞʝ ʢʦʞʝʥ ʚʠʜ ʪʦʚʘʨʫ 

ʤʘʻ ʩʚʽʡ ʥʝʟʤʽʥʥʠʡ ʢʦʜ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦ ʫʩʽʡ ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ. 

ʃʽʥʽʡʥʽ ʰʪʨʠʭ-ʢʦʜʠ ʟʘʟʚʠʯʘʡ ʻ ʢʣʶʯʝʤ ʫ ʧʦʰʫʢʫ ʥʝʚʝʣʠʢʠʭ ʯʠʩʣʦʚʠʭ 

ʟʥʘʯʝʥʴ ʽ ʧʨʠʩʫʪʥʽ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ (ʪʦʨʛʽʚʣʷ, 

ʙʫʭʛʘʣʪʝʨʽʷ, ʜʝʨʞʘʚʥʽ ʫʩʪʘʥʦʚʠ, ʙʘʥʢʠ ʪʦʱʦ). ɼʚʦʚʠʤʽʨʥʽ ʢʦʜʦʚʘʥʽ ʛʨʘʬʽʯʥʽ 

ʟʦʙʨʘʞʝʥʥʷ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʽʜʝʥʪʠʯʥʫ ʬʫʥʢʮʽʶ ʟʘʡʤʘʶʯʠ ʟʥʘʯʥʦ ʤʝʥʰʝ 

ʤʽʩʮʷ, ʘʙʦ ʚʠʩʪʫʧʘʪʠ ʩʘʤʦʩʪʽʡʥʠʤ ʥʦʩʽʻʤ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʢʦʜʦʚʘʥʦʾ 
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ʽʥʬʦʨʤʘʮʽʾ. ɺʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʮʽʣʽʩʥʦʾ ʪʘ ʩʪʨʫʢʪʫʨʦʚʘʥʦʾ ʙʘʟʠ ʜʘʥʠʭ, 

ʥʘʧʨʠʢʣʘʜ, ʜʚʦʚʠʤʽʨʥʽ ʢʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʽʜʢʨʝʩʣʝʥʥʷ çʋʣʶʙʣʝʥʠʭ 

ʤʽʩʮʴè ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʧʦʰʫʢʫ ʚʽʜ Google. 

ɿ 2014 ʨʦʢʫ ʜʚʦʚʠʤʽʨʥʽ ʢʦʜʦʚʘʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʤʘʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʡ 

ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ, ʪʦʤʫ ʾʤ ʚʽʜʧʦʚʽʜʘʻ ʚʽʟʫʘʣʴʥʠʡ ʤʝʪʦʜ ʜʝʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 

ɺ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʦʩʥʦʚʥʫ ʨʦʣʴ ʛʨʘʻ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ, ʘʣʝ ʽʥʬʦʨʤʘʮʽʷ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ. ɺʽʟʫʘʣʴʥʠʡ ʤʝʪʦʜ ʜʝʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʯʝʨʝʟ ʦʙʨʘʟʠ, ʢʦʣʽʨ, ʦʨʽʻʥʪʘʮʽʶ ʪʦʱʦ. ʊʘʢʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʝʨʝʜʙʘʯʘʶʪʴ ʟʤʽʥʫ ʷʢ ʚʥʫʪʨʽʰʥʴʦʾ, ʪʘʢ ʽ ʟʦʚʥʽʰʥʴʦʾ 

ʩʢʣʘʜʦʚʦʾ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʜʚʦʚʠʤʽʨʥʦʛʦ ʢʦʜʫ.  

ɺʥʫʪʨʽʰʥʶ ʩʢʣʘʜʦʚʫ ʬʦʨʤʫʻ ʽʥʬʦʨʤʘʮʽʷ ʷʢʫ ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ ʙʝʟ 

ʚʽʟʫʘʣʴʥʦʾ ʟʤʽʥʠ ʢʦʜʦʚʘʥʦʛʦ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ, 

ʜʠʟʘʡʥʝʨʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʦʙʨʘʶʪʴ ʢʦʜʦʚʘʥʝ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʦʪʨʝʙ ʟʘʤʦʚʥʠʢʘ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʧʝʨʝʚʘʞʥʦ ʜʚʦʚʠʤʽʨʥʽ ʢʦʜʦʚʘʥʽ ʛʨʘʬʽʯʥʽ 

ʟʦʙʨʘʞʝʥʥʷ ʨʦʟʤʽʱʫʶʪʴ ʫ ʛʨʦʤʘʜʩʴʢʦʤʫ ʪʨʘʥʩʧʦʨʪʽ, ʙʘʥʝʨʘʭ, ɯʥʪʝʨʥʝʪ-ʧʨʦʩʪʦʨʽ 

ʪʦʱʦ. ɺʦʥʠ ʻ ʦʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʝʣʠʢʦʾ ʟʘ ʦʙʩʷʛʦʤ ʪʘ ʨʦʟʤʽʨʦʤ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʥʝʚʝʣʠʢʽʡ ʪʘ ʥʝʩʪʘʥʜʘʨʪʥʽʡ ʬʦʨʤʽ ʜʣʷ ʩʧʦʞʠʚʘʯʘ.  

ɼʚʦʚʠʤʽʨʥʽ ʢʦʜʦʚʘʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʤʦʞʥʘ ʜʨʫʢʫʚʘʪʠ ʥʘ ʜʦʢʫʤʝʥʪʘʭ 

ʫ ʚʠʛʣʷʜʽ ʷʨʣʠʢʽʚ, ʥʘʧʨʠʢʣʘʜ, ʢʦʜʫʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʘʥʪʘʞ, ʜʝʢʣʘʨʘʮʽʷ, 

ʙʽʦʤʝʪʨʠʯʥʽ ʜʘʥʽ, ʧʘʩʧʦʨʪʥʽ ʜʘʥʽ, ʥʘʧʨʠʢʣʘʜ, ʜʝʨʞʘʚʥʠʡ ʜʦʜʘʪʦʢ çɼʽʷè (ʨʠʩ. 

ɺ.2.2.5) ʪʦʱʦ. ʊʘʢʦʞ, ʪʘʢʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘʙʘʛʘʪʦ 

ʩʪʽʡʢʽʰʽ ʜʦ ʧʦʰʢʦʜʞʝʥʴ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʙʫʜʦʚʽ. 

ɼʠʟʘʡʥ ʜʚʦʚʠʤʽʨʥʠʭ ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʜʦʟʚʦʣʷʻ ʜʠʟʘʡʥʝʨʘʤ 

ʨʦʟʨʦʙʣʷʪʠ ʾʭ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ 3D-ʧʨʦʻʢʪʫʚʘʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ 3D-ʜʨʫʢʫ. ɺ 

ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʪʘʢʽ ʦʙôʻʤʥʽ ʤʘʪʨʠʯʥʽ ʢʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʚʠʛʣʷʜʽ ʝʣʝʤʝʥʪʽʚ 

ʜʝʢʦʨʫ, ʧʝʨʝʚʘʞʥʦ ʚ ʛʨʦʤʘʜʩʴʢʠʭ ʤʽʩʮʷʭ. ʅʘʧʨʠʢʣʘʜ, ʢʠʪʘʡʩʴʢʠʡ ʽʥʪʝʨʥʝʪ-ʛʽʛʘʥʪ 

Tencent ʚʽʜʟʥʘʯʠʚ ʅʦʚʠʡ ʨʽʢ 3-ʪʦʥʥʠʤ ʪʦʨʪʦʤ ʟ ʨʦʟʤʽʱʝʥʠʤ ʥʘ ʥʴʦʤʫ 3D QR-

ʢʦʜʦʤ, ʷʢ ʟʘʜʦʢʫʤʝʥʪʫʚʘʣʦ ʜʝʨʞʘʚʥʝ ʽʥʬʦʨʤʘʮʽʡʥʝ ʘʛʝʥʪʩʪʚʦ Xinhua. QR-ʢʦʜ 

ʩʢʣʘʜʘʚʩʷ ʟ 20 000 ʬʨʘʛʤʝʥʪʽʚ.  ̔ʩʪʘʚ ʨʝʢʦʨʜʦʤ ʫ ʢʥʠʟʽ ɻʽʥʥʝʩʘ ʟʘ ʥʘʡʙʽʣʴʰʠʤ 

QR-ʢʦʜʦʤ ʫ ʬʦʨʤʽ ʪʦʨʪʫ (ʨʠʩ. ɺ.2.2.6). ʊʨʠʚʠʤʽʨʥʽ ʢʦʜʠ ʻ ʥʦʚʠʤ ʜʞʝʨʝʣʦʤ ʜʣʷ 
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ʨʦʟʚʠʪʢʫ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʇʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʪʘʢʦʛʦ 

ʢʦʜʫ ʚʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʽʥʬʦʨʤʘʮʽʷ, ʷʢʘ ʟʘʢʦʜʦʚʘʥʘ ʚ ʢʦʜʽ, ʘʜʞʝ ʫ 

ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʟʘʤʽʥʠʪʠ ʾʾ ʥʝʤʦʞʣʠʚʦ [100].  

ʊʨʠʚʠʤʽʨʥʽ ʢʦʜʦʚʘʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʬʦʨʤʫʶʪʴ ʟʚ'ʷʟʦʢ ʟ ʛʣʷʜʘʯʝʤ 

ʧʝʨʝʚʘʞʥʦ ʯʝʨʝʟ ʪʘʢʪʠʣʴʥʠʡ ʢʦʥʪʘʢʪ. ɼʣʷ ʪʘʢʦʛʦ ʤʝʪʦʜʫ ʻ ʚʘʞʣʠʚʠʤ ʪʘʢʪʠʣʴʥʠʡ 

ʢʦʥʪʘʢʪ. ɼʣʷ ʪʨʠʚʠʤʽʨʥʦʛʦ ʪʠʧʫ ʢʦʜʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʻ ʚʘʞʣʠʚʦʶ ʷʢ 

ʚʥʫʪʨʽʰʥʷ ʪʘʢ ʽ ʟʦʚʥʽʰʥʷ ʩʢʣʘʜʦʚʘ ʢʦʜʫ. ʉʘʤʝ ʪʦʤʫ, ʢʽʥʝʩʪʝʪʠʯʥʠʡ ʤʝʪʦʜ ʻ 

ʥʦʚʠʤ ʧʽʜ ʯʘʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʜʠʟʘʡʥʝʨʘʤʠ, ʘʜʞʝ ʪʘʢʽ ʢʦʜʠ ʤʦʞʫʪʴ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʣʶʜʠ ʟ ʦʙʤʝʞʝʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝʟʨʷʯʘ ʣʶʜʠʥʘ ʤʦʞʝ ʚʽʜʯʫʪʠ ʨʝʣʴʻʬ ʢʦʜʫ ʪʘ 

ʚʠʟʥʘʯʠʪʠ ʤʘʪʝʨʽʘʣ, ʟ ʷʢʦʛʦ ʚʽʥ ʩʪʚʦʨʝʥʠʡ. ʅʘʧʨʠʢʣʘʜ, ʥʘ ʧʣʦʱʽ ʫ ʬʨʘʥʮʫʟʴʢʦʤʫ 

ʤʽʩʪʽ ʚʠʢʦʥʘʥʠʡ ʪʘ ʨʦʟʨʦʙʣʝʥʠʡ ʜʠʟʘʡʥ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ (QR-ʢʦʜ ʽʟ ʨʦʩʣʠʥ), ʷʢʠʡ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʣʠʰʝ ʚ ʧʝʚʥʫ ʧʦʨʫ ʨʦʢʫ, 

ʱʦ ʩʧʨʷʤʦʚʫʻ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘ ʤʦʙʽʣʴʥʠʡ ʩʘʡʪ ʟ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʩʘʜ ʪʘ ʧʦʜʽʾ 

(ʨʠʩ. ɺ.2.2.7). 

ʋ 2016-2019 ʨʦʢʘʭ ʪʨʠʚʠʤʽʨʥʽ ʢʦʜʦʚʘʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʚʙʫʜʦʚʫʶʪʴʩʷ 

ʥʘ ʨʽʟʥʽ ʦʙôʻʢʪʠ ʯʠ ʧʣʦʱʽ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʟʤʽʥʘʤʠ ʬʦʨʤʠ. ɺʦʥʠ ʻ ʥʘʜʽʡʥʠʤʠ, 

ʘʜʞʝ ʩʪʽʡʢʽ ʜʦ ʧʦʰʢʦʜʞʝʥʴ, ʾʭ ʚʘʞʢʦ ʟʣʘʤʘʪʠ ʪʘ ʚʽʜʪʚʦʨʠʪʠ. ʊʘʢʽ ʢʦʜʠ ʥʝ 

ʦʙʤʝʞʫʶʪʴʩʷ ʧʣʦʱʠʥʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ, ʪʦʤʫ ʤʦʞʫʪʴ ʙʫʪʠ ʚʙʫʜʦʚʘʥʽ ʚ 

ʢʨʠʚʦʣʽʥʽʡʥʽ ʬʦʨʤʠ. ʊʨʠʚʠʤʽʨʥʽ ʢʦʜʦʚʘʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʧʨʦʻʢʪʫʶʪʴʩʷ 

ʜʠʟʘʡʥʝʨʘʤʠ ʟ ʦʜʥʦʨʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʩʢʘʥʫʶʪʴʩʷ ʩʪʘʥʜʘʨʪʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ 

ʜʣʷ ʟʯʠʪʫʚʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʪʨʠʚʠʤʽʨʥʽ ʛʨʘʬʽʯʥʽ 

ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʥʘ ʩʬʦʨʤʫʚʘʪʠ ʟ ʙʫʜʴ-ʷʢʠʭ ʧʽʜʨʫʯʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ (ʨʠʩ. ɺ.2.2.8.). ɯʥʰʠʤ ʧʨʠʢʣʘʜʦʤ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ 

ʟʦʙʨʘʞʝʥʴ ʻ ʢʦʤʧʘʥʽʷ Audi Japan, ʷʢʘ ʩʧʨʦʙʫʚʘʣʘ ʩʪʚʦʨʠʪʠ ʥʘʡʙʽʣʴʰʠʡ ʫ ʩʚʽʪʽ 

QR-ʢʦʜ ʷʢʠʡ ʩʢʣʘʜʘʚʩʷ ʟ ʣʶʜʝʡ (ʨʠʩ. ɺ.2.2.9). ʅʘʡʢʨʘʱʝ ʪʘʢʽ ʢʦʜʠ ʜʝʢʦʜʫʶʪʴʩʷ 

ʟ ʚʠʩʦʪʠ, ʪʦʤʫ ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʨʦʟʧʽʟʥʘʥʥʷ ʟ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʠʭ ʙʫʜʠʥʢʽʚ, 

ʽʣʶʤʽʥʘʪʦʨʘ ʣʽʪʘʢʘ ʪʦʱʦ. 

ɸʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʣʽʥʽʡʥʽ ʽ ʜʚʦʚʠʤʽʨʥʽ ʪʘ ʪʨʠʚʠʤʽʨʥʽ ʢʦʜʠ ʟʘ ʩʧʦʩʦʙʦʤ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʛʨʘʬʽʯʥʫ, ʧʨʝʜʤʝʪʥʫ ʪʘ ʧʨʦʩʪʦʨʦʚʫ 
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ʢʦʜʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ. ɻʨʘʬʽʯʥʘ ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʣʦʩʢʠʤʠ 

ʢʦʜʘʤʠ ʥʘ ʦʙôʻʤʥʽʡ ʧʣʦʱʠʥʽ, ʷʢʽ ʻ ʩʪʘʣʦʶ ʬʦʨʤʦʶ ʢʦʜʫ ʟ ʜʦʧʦʚʥʝʥʥʷʤ ʙʫʜʴ-ʷʢʠʭ 

ʛʨʘʬʽʯʥʠʭ ʩʢʣʘʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ (ʧʣʷʤʘ, ʣʽʥʽʷ, ʩʠʣʫʝʪ, ʘʢʮʝʥʪ, ʢʨʘʧʢʘ ʪʦʱʦ). 

ʅʘʧʨʠʢʣʘʜ, ʜʠʟʘʡʥʝʨ ʌʨʘʥʢ ʍʘʘʩʝ (Frank Haase) ʩʪʚʦʨʠʚ ʧʨʦʪʦʪʠʧ ʚʟʫʪʪʷ ʟ 

ʚʠʛʨʘʚʽʨʫʚʘʥʠʤ ʥʘ ʧʽʜʦʰʚʽ QR-ʢʦʜʦʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʥ ʙʫʜʝ ʥʘʡʧʦʤʽʪʥʽʰʠʤʠ 

ʧʽʩʣʷ ʧʝʨʝʭʦʜʫ ʟ ʤʦʢʨʠʭ ʧʦʚʝʨʭʦʥʴ ʥʘ ʩʫʭʽ (ʨʠʩ. ɺ.2.2.10). 

ʇʨʝʜʤʝʪʥʘ ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʨʦʟʤʽʱʫʻʪʴʩʷ ʯʠ ʩʪʚʦʨʶʻʪʴʩʷ ʟ ʧʨʝʜʤʝʪʽʚ, 

ʚʦʥʘ ʦʙʦʚôʷʟʢʦʚʦ ʤʘʪʠʤʝ ʧʨʠʩʫʪʥʽʡ ʨʝʣʴʻʬ, ʷʢʠʡ ʤʦʞʥʘ ʚʽʜʯʫʪʠ ʥʘ ʜʦʪʠʢ. 

ʅʘʧʨʠʢʣʘʜ, ʮʠʬʨʦʚʠʡ ʭʫʜʦʞʥʠʢ ʇʝʜʨʦ ʄʦʨʘʣʝʩ (Pedro Morales) ʩʧʨʦʻʢʪʫʚʘʚ 

ʩʚʦʶ ʨʦʙʦʪʫ çMobile Tagging Artè ʟ ʮʫʧʢʠʭ ʥʠʪʦʢ ʪʘ ʟʘʦʭʦʪʠʚ ʽʥʰʠʭ ʜʠʟʘʡʥʝʨʽʚ 

ʰʠʨʰʝ ʧʦʛʣʷʥʫʪʠ ʥʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʽ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʫ 

ʭʫʜʦʞʥʽʡ ʪʚʦʨʯʦʩʪʽ (ʨʠʩ. ɺ.2.2.11). 

ɼʦ ʧʨʝʜʤʝʪʥʦʾ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʫʪʴ ʥʘʣʝʞʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʘʢʩʝʩʫʘʨʠ ʪʘ ʧʨʠʢʨʘʩʠ, ʘ ʩʘʤʝ, ʩʝʨʝʞʢʠ, ʢʫʣʦʥʠ, ʙʨʘʩʣʝʪʠ, ʧʦʷʩʠ ʪʦʱʦ ʟ 

ʢʦʜʦʚʘʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʷʢʘ ʥʝʩʝ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʣʘʩʥʠʢʘ. ʅʘʧʨʠʢʣʘʜ, ɼʦʥʥʘ 

ɼʨʫʯʫʥʘʩ (Donna Druchunas) ʚʠʛʦʪʦʚʠʣʘ ʚ'ʷʟʘʥʽ ʨʫʢʘʚʠʯʢʠ ʟ ʯʦʨʥʦ-ʙʽʣʠʤ QR-

ʢʦʜʦʤ ʥʘ ʟʚʦʨʦʪʽ (ʨʠʩ. ɺ.2.2.12), ʪʘʢʦʞ ʧʨʠʢʣʘʜʦʤ ʻ ʙʨʝʣʦʢ, ʱʦ ʤʽʩʪʠʪʴ 

ʽʥʬʦʨʤʘʮʽʶ, ʷʢʫ ʤʦʞʥʘ ʨʦʟʰʠʬʨʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʤʝʨʠ ʤʦʙʽʣʴʥʦʛʦ 

ʪʝʣʝʬʦʥʫ  ̔ʜʽʟʥʘʪʠʩʷ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʣʘʩʥʠʢʘ ʧʨʠ ʚʪʨʘʪʽ (ʨʠʩ. ɺ.2.2.13). ɯʥʰʠʤ 

ʧʨʠʢʣʘʜʦʤ ʻ ʩʢʣʘʜʝʥʽ ʽʥʪʝʨʘʢʪʠʚʥʽ ʮʠʬʨʦʚʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʢʦʥʩʪʨʫʢʪʦʨʽʚ Lego, ʱʦ ̔ʥʬʦʨʤʫʶʪʴ ʩʧʦʞʠʚʘʯʽʚ ʧʨʦ ʥʦʚʠʥʢʠ ʫ 

ʧʨʦʜʫʢʮʽʾ ʬʽʨʤʠ ʪʦʱʦ (ʨʠʩ. ɺ.2.2.14). 

ɻʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʻ ʝʣʝʤʝʥʪʦʤ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʬʦʨʤʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʛʣʠʙʠʥʥʦ-ʧʨʦʩʪʦʨʦʚʠʤ ʪʨʘʥʩʬʦʨʤʘʮʽʷʤ. 

ɺʦʥʠ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʟʘʡʥʝʨʘʤʠ 

ʤʘʪʝʨʽʘʣʴʥʠʭ ʦʙôʻʢʪʽʚ ʯʠ ʝʣʝʤʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʽʥʪʝʨʚʘʣʽʚ ʧʨʦʩʪʦʨʫ ʤʽʞ ʥʠʤʠ. 

ɺʽʜʯʫʪʪʷ ʛʣʠʙʠʥʠ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʫ ʧʦʩʠʣʶʻʪʴʩʷ, ʢʦʣʠ ʜʠʟʘʡʥʝʨʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʦʜʘʪʢʦʚʽ ʝʣʝʤʝʥʪʠ. ʇʨʦʩʪʦʨʦʚʘ ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʤʽʱʝʥʥʷ ʢʦʜʫ ʚ ʧʨʦʩʪʦʨʽ, ʪʦʙʪʦ, ʥʘ ʦʙôʻʤʥʦ-ʧʨʦʩʪʦʨʦʚʽʡ ʬʦʨʤʽ, 

ʷʢʫ ʤʦʞʥʘ ʨʦʟʛʣʷʥʫʪʠ ʫʩʽʭ ʩʪʦʨʽʥ. ʅʘʧʨʠʢʣʘʜ, ʢʦʤʧʘʥʽʷ AXA ʩʪʚʦʨʠʣʘ 
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ʨʝʢʣʘʤʥʠʡ ʱʠʪ ʽʟ ʛʽʛʘʥʪʩʴʢʠʤ QR-ʢʦʜʦʤ, ʷʢʠʡ ʩʢʣʘʜʘʚʩʷ ʟ ʙʘʥʦʢ ʟ ʬʘʨʙʦʶ, 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʫʛʦʨʽ, ʚ ʷʢʽʡ ʜʠʟʘʡʥʝʨʠ ʧʦʻʜʥʘʣʠ 3D ʽʥʩʪʘʣʷʮʽʶ ʽ QR-ʢʦʜ (ʨʠʩ. 

ɺ.2.2.15). 

ɼʠʟʘʡʥʝʨʩʴʢʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʘʁʪʴ ʚʠʩʦʢʫ 

ʰʚʠʜʢʽʩʪʴ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʢʘʤʝʨʦʶ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ. ʇʨʠ ʮʴʦʤʫ ʢʦʜʫʚʘʥʥʷ 

ʟʦʙʨʘʞʝʥʴ ʧʨʦʭʦʜʠʪʴ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ ʦʙʨʦʙʢʠ. ɺ̔ ʜʙʫʚʘʻʪʴʩʷ ʘʥʘʣʽʟ ʜʘʥʠʭ, ʤʝʪʦʶ 

ʷʢʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʢʦʜʦʚʘʥʠʭ ʩʠʤʚʦʣʽʚ ʡ ʧʝʨʝʜʘʯʘ ʚʭʽʜʥʠʭ 

ʜʘʥʠʭ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʞʠʤʽʚ ʜʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʤʦʜʫʣʽʚ, 

ʷʢʽ ʚʘʨʽʶʶʪʴʩʷ ʚʽʜ 1 ʜʦ 40. ɸʚʪʦʤʘʪʠʯʥʦ, ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʩʦʪʦʢ 

ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʤʠʣʦʢ, ʷʢʠʡ ʚʘʨʽʶʻʪʴʩʷ ʚʽʜ 7 ï 30% [156].  

ʇʝʨʝʨʘʭʦʚʘʥʽ ʚʠʱʝ ʧʨʦʮʝʩʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ, ʧʨʦʪʝ, ʜʠʟʘʡʥʝʨ, 

ʱʦ ʬʦʨʤʫʻ ʚ̔ ʟʫʘʣʴʥʝ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʫ ʤʦʞʝ ʦʙʨʘʪʠ ʤʝʪʦʜ ʢʦʜʫʚʘʥʥʷ, ʷʢʠʡ ʻ 

ʙʘʟʦʚʠʤ, ʘʜʞʝ ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʴʥʦʛʦ ʦʙʨʘʟʫ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʫ 

ʤʦʞʣʠʚʝ ʣʠʰʝ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʡʦʛʦ ʮʽʣʽʩʥʦʾ ʩʪʨʫʢʪʫʨʠ. ɿʘ ʤʝʪʦʜʦʤ ʢʦʜʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʢʦʜʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʙʫʢʚʝʥʦ-ʮʠʬʨʦʚ,̔ ʯʠʩʣʦʚ,̔ ʙʘʡʪʦʚʽ, ɽʉɯ 

(ʨʦʟʰʠʨʝʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʢʘʥʘʣʽʚ) ʪʘ ʢʘʥʟʽ. 

ɹʫʢʚʝʥʦ-ʮʠʬʨʦʚʠʡ ʤʝʪʦʜ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚʢʣʶʯʘʻ ʘʣʬʘʚʽʪʥʽ 

(ʩʠʩʪʝʤʘ ʣʽʪʝʨ), ʮʠʬʨʦʚʽ (ʩʠʩʪʝʤʘ ʮʠʬʨ), ʬʦʨʤʫʣʴʥʽ (ʧʨʦʧʠʩʘʥʽ, ʟʘʧʨʦʛʨʘʤʦʚʘʥʽ 

ʙʫʢʚʝʥʦ-ʟʥʘʢʦʚʽ ʩʠʩʪʝʤʠ ʩʠʤʚʦʣʽʚ) ʪʘ ʽʢʦʥʽʯʥʽ (ʢʘʨʪʠʥʢʠ ʯʠ ʽʻʨʦʛʣʽʬʠ, ʷʢʽ ʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʚʽʟʫʘʣʴʥʦ ʦʪʨʠʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʝʜʤʝʪ) ʧʽʜʚʠʜʠ. ɺ ʩʚʦʶ ʯʝʨʛʫ 

ʯʠʩʣʦʚʠʡ ʤʝʪʦʜ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʨʝʣʴʻʬʥʦ-ʪʦʯʢʦʚʽ ʟʥʘʢʠ, ʜʝ ʥʘʡʷʩʢʨʘʚʽʰʠʤ ʧʨʠʢʣʘʜʦʤ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʦʛʦ ʤʝʪʦʜʫ ʻ ʩʠʩʪʝʤʘ ʚʠʧʫʢʣʠʭ ʪʦʯʦʢ, ʪʦʙʪʦ, ʰʠʬʨ ɹʨʘʡʣʷ 

[175]. ɼʦ ʢʦʞʥʦʛʦ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʜʽʚ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ (ʰʪʨʠʭ-ʢʦʜʽʚ, QR-ʢʦʜʽʚ ʯʠ AR-ʢʦʜʽʚ) ʜʠʟʘʡʥʝʨ ʤʦʞʝ ʦʙʨʘʪʠ ʤʝʪʦʜ 

ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ ʟʘʤʦʚʥʠʢʘ. 

ʈʦʟʰʠʨʝʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʢʘʥʘʣʽʚ (ECI) ʢʦʜʫʻ ʽʥʬʦʨʤʘʮʽʶ ʚ ʛʨʘʬʽʯʥʽ 

ʟʦʙʨʘʞʝʥʥʷ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʽ ʢʦʜʦʚʽ ʩʪʦʨʽʥʢʠ, ʪʦʙʪʦ ʰʪʨʠʭ-ʢʦʜʠ, QR-ʢʦʜʠ ʯʠ AR-

ʢʦʜʠ ʤʦʞʥʘ ʙʫʣʦ ʜʝʢʦʜʫʚʘʪʠ ʩʢʘʥʝʨʦʤ ʯʠ ʢʘʤʝʨʦʶ ʤʦʙʽʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ. ʄʝʪʦʜ 

ʢʦʜʫʚʘʥʥʷ ECI ʰʠʬʨʫʻ ʽʥʬʦʨʤʘʮʽʾ ʨʦʟʤʽʱʝʥʫ ʣʠʰʝ ʥʘ çʢʦʜʦʚʠʭ ʩʪʦʨʽʥʢʘʭè 
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ʟʘʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʤʽʩʪʫ ʛʨʘʬʽʯʥʠʭ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʟʘʡʥʝʨʘʤʠ ʪʝʭʥʦʣʦʛʽʾ ʢʦʜʫʚʘʥʥʷ ECI 

ʩʢʘʥʝʨʠ ʰʪʨʠʭ-ʢʦʜʽʚ ʚʠʤʘʛʘʪʠʤʫʪʴ ʨʫʯʥʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʤʽʩʪʫ, ʘʜʞʝ ʪʦʜʽ ʢʦʨʠʩʪʫʚʘʯ ʚ ʽʥʰʽʡ ʢʨʘʾʥʽ, ʷʢʠʡ ʩʢʘʥʫʚʘʪʠʤʝ 

ʨʦʟʨʦʙʣʝʥʠʡ ʰʪʨʠʭ-ʢʦʜ ʧʦʚʠʥʝʥ ʙʫʜʝ ʚʨʫʯʥʫ ʚʩʪʘʥʦʚʠʪʠ ʧʨʘʚʠʣʴʥʫ ʢʦʜʦʚʫ 

ʩʪʦʨʽʥʢʫ ʫ ʩʚʦʻʤʫ ʩʢʘʥʝʨʽ ʰʪʨʠʭ-ʢʦʜʽʚ [52]. ʉʢʘʥʝʨʠ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ 

ʤʦʞʫʪʴ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʟʥʘʯʘʪʠ, ʷʢʘ ʢʦʜʦʚʘ ʩʪʦʨʽʥʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ 

ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʥʷʭ ʱʦ ʚʦʥʠ ʨʦʟʧʽʟʥʘʶʪʴ. ʎʝ ʜʦʟʚʦʣʷʻ ʜʠʟʘʡʥʝʨʫ ʩʘʤʦʩʪʽʡʥʦ 

ʦʙʨʘʪʠ ʪʘ ʥʘʣʘʰʪʫʚʘʪʠ ʮʠʬʨʦʚʝ, ʙʫʢʚʝʥʦ-ʮʠʬʨʦʚʝ ʘʙʦ ʜʚʽʡʢʦʚʝ ʢʦʜʫʚʘʥʥʷ ECI 

ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʨʦʙʠʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʰʪʨʠʭ-ʢʦʜʠ, QR-ʢʦʜʠ ʪʘ AR-ʢʦʜʠ. 

ɻʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʥʦʩʽʻʤ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʙʘʡʪʽʚ. ʂʦʣʠ ʚʦʥʠ ʩʢʘʥʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʤ ʧʨʠʩʪʨʦʻʤ ʜʣʷ 

ʟʯʠʪʫʚʘʥʥʷ ʯʠ ʢʘʤʝʨʦʶ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ ʚʤʽʩʪ ʟʤʽʩʪʫ ʢʦʜʫ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ 

ʯʝʨʝʟ ʽʥʪʝʨʬʝʡʩ ʫ ʬʦʨʤʽ ʥʝʦʙʨʦʙʣʝʥʠʭ ʙʘʡʪʦʚʠʭ ʟʥʘʯʝʥʴ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʯʠ 

ʤʘʻ ʨʝʘʣʴʥʠʡ ʽʥʪʝʨʬʝʡʩ ʤʦʞʣʠʚʦʩʪʽ ʪʘʢʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ [117].  

ʄʝʪʦʜ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʢʘʥʜʟʽ ʟ 2004 ʨʦʢʫ ʥʘʜʘʻ ʤʦʞʣʠʚʦʩʪʽ 

ʫʱʽʣʴʥʝʥʥʷ ʜʘʥʠʭ, ʽ ʙʫʜʴ-ʷʢʦʛʦ ʽʥʰʦʛʦ ʨʝʞʠʤʫ ʢʦʜʫʚʘʥʥʷ ʩʠʤʚʦʣʽʚ. ɺ ʪʘʢʦʤʫ 

ʚʠʧʘʜʢʫ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʤʝʪʦʜʫ 

ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʙʽʨʢʦʚʦ ʚʽʟʫʘʣʽʟʦʚʘʥ ̔ʩʠʤʚʦʣʠ ʢʘʥʜʟʽ, ʥʘʧʨʠʢʣʘʜ, ʟʘʤʽʥʶʶʯʠ 

ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ, ʧʨʦʪʝ, ʮʝ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ 

ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ. 

ʉʠʤʚʦʣʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʥʷʭ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʪʘʢʦʞ, ʤʦʞʫʪʴ ʧʝʨʝʜʘʚʘʪʠ ʙʘʡʪʦʚʽ ʟʥʘʯʝʥʥʷ, ʟʘʢʦʜʦʚʘʥʽ ʚ ʩʠʤʚʦʣʽ, 

ʯʝʨʝʟ ʦʩʥʦʚʥʠʡ ʢʘʥʘʣ. ʇʨʦʪʦʢʦʣ ʧʝʨʝʜʘʯʽ ʚʠʟʥʘʯʘʻ, ʱʦ ʢʦʞʝʥ ʧʝʨʝʜʘʥʠʡ ʙʘʡʪ 

ʚʤʽʩʪʫ ʧʦʚʽʜʦʤʣʝʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜʧʦʚʽʜʘʻ ʦʜʥʦʤʫ ʩʠʤʚʦʣʫ ʜʘʥʠʭ. ʎʝʡ 

ʧʨʦʩʪʠʡ ʧʦʪʽʢ ʜʘʥʠʭ ʚʽʜʦʤʠʡ ʷʢ çʆʩʥʦʚʥʠʡ ʢʘʥʘʣè. ɺʘʞʣʠʚʠʤ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʻ ʪʝ, ʱʦ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʷʢʝ ʦʪʨʠʤʫʻ ʢʦʨʠʩʪʫʚʘʯ ʚ ʧʨʦʮʝʩʽ ʜʝʢʦʜʫʚʘʥʥʷ ʻ 

ʙʝʟʧʝʯʥʠʤ ʪʘ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʧʦʚʥʽʩʪʶ [84]. 

ʄʝʪʦʜ ʢʦʜʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʘʥʜʟʽ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʫʱʽʣʴʥʝʥʥʷ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʦʙôʻʤʫ ʜʘʥʠʭ ʚ ʢʦʜʽ, ʘ ʥʝ ʜʣʷ ʽʥʜʠʢʘʮʽʾ ʥʘʙʦʨʫ 
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ʩʠʤʚʦʣʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʫʩʽ ʤʝʪʦʜʠ ʢʦʜʫʚʘʥʥʷ ʚʟʘʻʤʦʜʽʶʪʴ ʤʽʞ ʩʦʙʦʶ ʥʘʜʘʶʯʠ 

ʜʠʟʘʡʥʝʨʘʤ ʤʦʞʣʠʚʽʩʪʴ ʚʥʝʩʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʽʟʫʘʣʴʥʠʭ ʟʤʽʥ ʜʦ 

ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʣʠʰʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʫ ʚʠʛʣʷʜʽ 

ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʜʝʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʟʘʰʠʬʨʦʚʘʥʘ ʫ ʢʦʜʽ. 

ɯʩʥʫʻ ʙʘʛʘʪʦ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʜʠʟʘʡʥʝʨʘʤʠ. ɺʦʥʠ ʤʘʶʪʴ ʜʫʞʝ 

ʨʽʟʥʽ ʩʪʨʫʢʪʫʨʠ ʮʽʥʦʫʪʚʦʨʝʥʥʷ, ʧʘʨʘʤʝʪʨʠ ʪʘ ʬʫʥʢʮʽʾ. ʂʦʣʠ ʜʠʟʘʡʥʝʨʠ ʦʙʠʨʘʶʪʴ 

ʡʦʛʦ, ʪʦ ʦʙʦʚôʷʟʢʦʚʦ ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʥʘ ʾʭʥʻ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ. ʂʦʞʥʝ 

ʩʢʘʥʫʚʘʥʥʷ ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʘʤʝʨʦʶ ʤʦʙʽʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ 

ʛʣʷʜʘʯʝʤ ʯʠ ʢʦʨʠʩʪʫʚʘʯʝʤ ʨʦʟʨʘʭʦʚʘʥʝ ʥʘ ʪʝ, ʱʦʙ ʩʧʨʘʚʠʪʠ ʪʨʠʚʘʣʠʡ ʚʧʣʠʚ ʥʘ 

ʥʴʦʛʦ. ʉʝʨʝʜʦʚʠʱʝ ʩʢʘʥʫʚʘʥʥʷ ʩʪʦʩʫʻʪʴʩʷ ʬʽʟʠʯʥʠʭ ʫʤʦʚ ʽ ʦʙʤʝʞʝʥʴ ʧʨʦʮʝʩʫ 

ʩʢʘʥʫʚʘʥʥʷ, ʪʘʢʠʭ ʷʢ ʚʽʜʩʪʘʥʴ, ʢʫʪ, ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʰʚʠʜʢʽʩʪʴ ʩʢʘʥʫʚʘʥʥʷ. ɿʘʣʝʞʥʦ 

ʚʽʜ ʩʝʨʝʜʦʚʠʱʘ ʩʢʘʥʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʫ ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ ʩʢʘʥʝʨ ʽʟ ʙʽʣʴʰʠʤ ʯʠ 

ʤʝʥʰʠʤ ʨʘʜʽʫʩʦʤ ʜʽʾ, ʰʠʨʰʠʤ ʯʠ ʚʫʞʯʠʤ ʧʦʣʝʤ ʟʦʨʫ, ʚʠʱʦʶ ʯʠ ʥʠʞʯʦʶ 

ʨʦʟʜʽʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ ʘʙʦ ʰʚʠʜʰʦʶ ʯʠ ʥʠʞʯʦʶ ʰʚʠʜʢʽʩʪʶ ʩʢʘʥʫʚʘʥʥʷ [127]. 

ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʧʦʪʨʽʙʥʦ ʩʢʘʥʫʚʘʪʠ ʢʦʜʦʚʘʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʟʜʘʣʝʢʫ ʘʙʦ 

ʧʽʜ ʢʫʪʦʤ ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ ʩʧʝʮʽʘʣʴʥʠʡ ʩʢʘʥʝʨ ʘʜʞʝ ʢʘʤʝʨʘ ʤʦʙʽʣʴʥʦʛʦ 

ʧʨʠʩʪʨʦʶ ʤʦʞʝ ʚ ʪʘʢʦʤʫ ʨʘʟʽ ʥʝ ʨʦʟʧʽʟʥʘʪʠ ʢʦʜʦʚʘʥʝ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʙʦ 

ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʦʩʚʽʪʣʝʥʥʷ [56]. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʪʨʠʭ-ʢʦʜʽʚ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʜʝʢʦʜʫʚʘʥʥʷ, 

ʧʝʨʝʚʽʨʢʫ, ʦʙʨʦʙʢʫ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ. ʊʦʤʫ, 

ʜʠʟʘʡʥʝʨʘʤ ʧʨʠ ʚʠʙʦʨʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʩʫʤʽʩʥʽʩʪʴ, 

ʽʥʪʝʛʨʘʮʽʶ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. ʉʫʤʽʩʥʽʩʪʴ ʪʘ ʽʥʪʝʛʨʘʮʽʷ ʩʪʦʩʫʶʪʴʩʷ ʟʜʘʪʥʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʮʶʚʘʪʠ ʟʽ ʩʢʘʥʝʨʦʤ ʯʠ ʢʦʤʧôʶʪʝʨʦʤ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʧʨʦʮʝʩʽ 

ʩʢʘʥʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʤʘʻ ʙʫʪʠ ʩʫʤʽʩʥʠʤ ʽʟ ʘʧʘʨʘʪʥʠʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʩʢʘʥʝʨʘ ʯʠ ʢʘʤʝʨʠ ʧʨʠʩʪʨʦʶ, ʘ ʪʘʢʦʞ ʦʧʝʨʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ ʪʘ 

ʜʨʘʡʚʝʨʘʤʠ ʢʦʤʧôʶʪʝʨʘ.  

ʇʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʙʨʝʥʜʠ ʟ 2019 ʨʦʢʫ ʚʩʝ ʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʨʘʬʽʯʥʽ 
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ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʙ ʧʦʜʦʣʘʪʠ ʨʦʟʨʠʚ ʤʽʞ ʦʩʦʙʠʩʪʠʤ 

ʩʧʽʣʢʫʚʘʥʥʷʤ ʽ ʦʥʣʘʡʥ-ʩʚʽʪʦʤ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʽʥʜʫʩʪʨʽʷ ʨʝʩʪʦʨʘʥʽʚ ʽ ʨʦʟʚʘʛ 

ʥʝ ʜʝʤʦʥʩʪʨʫʻ ʞʦʜʥʠʭ ʦʟʥʘʢ ʫʧʦʚʽʣʴʥʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʩʪʚʦʨʝʥʠʭ ʢʦʜʽʚ ʥʘ 187% ʧʦʨʽʚʥʷʥʦ 

ʟ ʤʠʥʫʣʠʤʠ ʨʦʢʘʤʠ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʟʘʚʝʨʰʝʥʥʷ ʧʘʥʜʝʤʽʾ COVID-19 [53]. 

ʇʽʜʧʨʠʻʤʩʪʚʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʩʚʦʛʦ ʙʨʝʥʜʫ, ʜʦʩʣʽʜʞʫʶʯʠ ʽʥʥʦʚʘʮʽʡʥʽ ʩʮʝʥʘʨʽʾ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʩʪʚʦʨʶʶʯʠ ʫʥʽʢʘʣʴʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʜʠʟʘʡʥʠ.  

ʇʨʦʚʽʜʥʽ ʛʘʣʫʟʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʩʢʘʥʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʩʧʦʞʠʚʘʯʘʤʠ ʚʢʣʶʯʘʶʪʴ ʬʽʥʘʥʩʠ, ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ɯʊ, 

ʩʧʦʞʠʚʯʽ ʪʦʚʘʨʠ, ʧʨʦʬʝʩʽʡʥʽ ʧʦʩʣʫʛʠ ʪʘ ʜʝʨʞʘʚʥʠʡ ʩʝʢʪʦʨ ʪʦʱʦ. ʇʨʠ ʮʴʦʤʫ 

ʧʦʧʫʣʷʨʥʽ ʙʨʝʥʜʠ ʪʘ ʚʝʣʠʢʽ ʢʦʤʧʘʥʽʾ ʽʥʚʝʩʪʫʶʪʴ ʫ ʩʪʚʦʨʝʥʥʷ ʫʥʽʢʘʣʴʥʠʭ 

ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʢʦʰʪʠ, ʘʜʞʝ ʪʘʢʽ 

ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʯʝʨʝʟ ʚʥʫʪʨʽʰʥʻ ʥʘʧʦʚʥʝʥʥʷ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʚʤʽʩʪ 

ʨʦʟʧʦʚʽʜʘʶʪʴ ʧʨʦ ʧʨʦʜʫʢʪ ʯʠ ʧʦʩʣʫʛʫ, ʪʠʤ ʩʘʤʠʤ ʩʧʦʥʫʢʘʶʯʠ ʧʦʪʝʥʮʽʡʥʦʛʦ 

ʧʦʢʫʧʮʷ ʜʦ ʧʦʢʫʧʢʠ ʪʦʚʘʨʫ. 

ʅʘʪʦʤʽʩʪʴ, ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʩʪʦʩʫʶʪʴʩʷ ʬʫʥʢʮʽʡ ʽ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʨʦʧʦʥʫʻ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʧʦʪʨʝʙ ʟʘʤʦʚʥʠʢʘ. ʇʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʦʚʠʥʥʦ ʤʘʪʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʜʣʷ ʜʝʢʦʜʫʚʘʥʥʷ, ʧʝʨʝʚʽʨʢʠ, ʦʙʨʦʙʢʠ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʢʦʜʦʚʘʥʠʭ 

ʜʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʫ ʧʦʪʨʽʙʥʦʤʫ ʬʦʨʤʘʪʽ. 

ʂʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ï ʮʝ ʟʨʫʯʥʠʡ ʩʧʦʩʽʙ ʧʦʻʜʥʘʪʠ ʚʽʨʪʫʘʣʴʥʠʡ ʪʘ 

ʬʽʟʠʯʥʠʡ ʩʚʽʪʠ ʜʣʷ ʥʘʜʘʥʥʷ ʢʦʨʠʩʥʦʛʦ ʢʦʥʪʝʥʪʫ ʩʧʦʞʠʚʘʯʘʤ, ʩʘʤʝ ʪʦʤʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʥʘʙʫʚʘʻ ʚʘʞʣʠʚʦʛʦ 

ʟʥʘʯʝʥʥʷ ʫ ʩʠʩʪʝʤʽ ʢʦʜʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʜʽʣ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʻ ʙʘʟʦʚʦʶ 

ʩʢʣʘʜʦʚʦʶ ʪʠʧʦʣʦʛʽʾ ʩʠʩʪʝʤ ʢʦʜʫʚʘʥʥʷ.  

ɿʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʢʦʜʦʚʘʥ ̔ʛʨʘʬʽʯʥ ̔ʟʦʙʨʘʞʝʥʥ ̫ʤʦʞʥʘ 

ʧʦʜʽʣʠʪʠ ʥʘ ʘʜʘʧʪʠʚʥʽ, ʽʥʪʝʛʨʘʪʠʚʥʽ, ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʽ, ʝʩʪʝʪʠʯʥʽ, 

ʽʥʬʦʨʤʘʪʠʚʥʽ, ʢʦʥʩʪʨʫʢʪʠʚʥʽ, ʢʦʤʫʥʽʢʘʪʠʚʥʽ, ʛʝʜʦʥʽʯʥʽ ʪʘ ʧʨʦʛʥʦʩʪʠʯʥʽ. 
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ɿʘʟʚʠʯʘʡ ʙʫʜʴ-ʷʢʠʡ ʢʦʜ ʦʙôʻʜʥʫʻ ʚ ʩʦʙʽ ʚʽʜ ʜʚʦʭ ʜʦ ʧôʷʪʠ ʚʩʪʘʥʦʚʣʝʥʠʭ ʬʫʥʢʮʽʡ.  

ɸʜʘʧʪʠʚʥʘ ʬʫʥʢʮʽʷ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʟʦʚʥʽʰʥʴʦʤʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʾʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʘʩʦʙʘʤʠ 

ʜʠʟʘʡʥʫ. ʎʷ ʬʫʥʢʮʽʷ ʻ ʚʘʞʣʠʚʦʶ ʜʣʷ ʩʬʝʨʠ ʤʝʜʠʮʠʥʠ ʡ ʪʦʨʛʽʚʝʣʴʥʦ-ʢʦʤʝʨʮʽʡʥʦʾ 

ʩʧʨʘʚʠ ʫ ʚʠʟʥʘʯʝʥʥʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪʘ ʪʘ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʪʦʚʘʨʫ [125]. 

ɿʘʨʘʟ ʫ ʩʬʝʨʽ ʤʝʜʠʮʠʥʠ ʧʨʦʭʦʜʠʪʴ ʨʝʦʨʛʘʥʽʟʘʮʽʷ, ʱʦ ʚʽʜʢʨʠʚʘʻ ʥʠʟʢʫ ʧʝʨʝʚʘʛ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ. ʅʘʧʨʠʢʣʘʜ, ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ʪʘ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʝʮʝʧʪ ʤʦʞʥʘ ʜʽʟʥʘʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ 

ʢʦʜʫ. ɯʥʬʦʨʤʘʮʽʡʥʽ ʚʽʜʝʦʨʦʣʠʢʠ ʧʨʦ ʥʦʚʽʪʥʽ ʤʝʜʠʯʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʰʽ ʟʘʢʣʘʜʠ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʡ ʢʣʽʥʽʢʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ɽʚʦʣʶʮʽʡʥʽ ʪʝʥʜʝʥʮʽʾ ʦʢʨʝʩʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ 

ʽʥʪʝʛʨʘʮʽʾ ʨʝʩʫʨʩʽʚ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʧʨʦʩʪʦʨʽ. ɯʥʪʝʛʨʘʪʠʚʥʘ ʬʫʥʢʮʽʷ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʚʠʢʣʶʯʥʦ ʚ ʩʝʨʝʜʦʚʠʱʽ, ʪʦʤʫ ʡ ʟʘʙʝʟʧʝʯʫ ̒ ʧʦʷʚʫ ʢʦʥʪʝʢʩʪʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʡ ʾʭ ʘʥʘʣʽʟ ʟ ʧʦʛʣʷʜʫ 

ʤʠʩʪʝʮʪʚʦʟʥʘʚʩʪʚʘ ʜʦʟʚʦʣʷʻ ʧʨʦʛʨʘʤʫʚʘʪʠ ʧʽʜʩʚʽʜʦʤʫ ʧʦʚʝʜʽʥʢʫ ʩʧʦʞʠʚʘʯʘ 

ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʝʨʝʜʦʚʠʱʽ ʪʘ ʩʫʩʧʽʣʴʩʪʚʽ. 

ʇʨʠʢʣʘʜʠ ʜʽʾ ʽʥʪʝʛʨʘʪʠʚʥʦʾ ʬʫʥʢʮʽʾ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʚ ʨʝʢʣʘʤʥʦʤʫ ʧʨʦʩʪʦʨʽ ʪʘ 

ʢʫʣʴʪʫʨʥʦ-ʤʠʩʪʝʮʴʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʘʜʞʝ, ʩʘʤʝ ʪʘʤ ʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʦʧʨʘʮʶʚʘʥʥʷ 

ʧʦʜʘʣʴʰʠʭ ʥʘʧʨʷʤʽʚ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɯʜʝʥʪʠʬʽʢʘʮʽʡʥʘ ʬʫʥʢʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʰʣʷʭʦʤ 

ʩʢʘʥʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʤ ʧʨʠʩʪʨʦʷʤʠ ʪʘ ʾʾ ʜʝʢʦʜʫʚʘʥʥʷ ʭʫʜʦʞʥʴʦ-ʦʙʨʘʟʥʠʤʠ 

ʟʘʩʦʙʘʤʠ. ʉʚʦʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʭʦʜʠʪʴ ʫ ʦʩʚʽʪʽ ʪʘ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʜʝ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʦʚʘʨʫ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʠʩʪʝʤ ʦʙʣʽʢʫ ʨʦʙʦʯʦʛʦ ʯʘʩʫ ʧʨʘʮʽʚʥʠʢʽʚ. 

ɺ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ 2006 ʨʦʢʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʘʢʘʜʝʤʽʯʥʠʭ ʙʽʙʣʽʦʪʝʢʘʭ, ʜʣʷ ʰʚʠʜʰʦʛʦ ʧʦʰʫʢʫ ʧʦʩʽʙʥʠʢʽʚ ʪʘ 

ʧʽʜʨʫʯʥʠʢʽʚ. çɼʝʩʷʪʢʘ ʥʘʡʙʽʣʴʰʠʭ ʪʝʥʜʝʥʮʽʡ ACRL 2010 ʚ ʘʢʘʜʝʤʽʯʥʠʭ 

ʙʽʙʣʽʦʪʝʢʘʭè ʧʝʨʝʜʙʘʯʘʻ, ʱʦ çʟʨʦʩʪʘʥʥʷ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ ʪʘ ʾʭ 
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ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʧʨʠʟʚʝʜʝ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʥʦʚʠʭ ʧʦʩʣʫʛè [117]. ʏʘʩʪʠʥʦʶ ʮʴʦʛʦ ʻ 

ʽʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. 

ɽʩʪʝʪʠʯʥʘ ʬʫʥʢʮʽʷ ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʻ ʚʘʞʣʠʚʦʶ, ʦʩʢʽʣʴʢʠ 

ʚʦʥʘ ʟʤʽʥʶʻ ʫʷʚʣʝʥʥʷ ʧʨʦ ʤʦʞʣʠʚʦʩʪʽ ʮʴʦʛʦ ʮʠʬʨʦʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. ɿʘʤʽʩʪʴ 

ʪʦʛʦ, ʱʦʙ ʤʘʪʠ ʩʪʘʣʠʡ ʚʠʛʣʷʜ ʚʦʥʠ ʩʪʘʶʪʴ ʽʥʪʝʛʨʦʚʘʥʦʶ ʯʘʩʪʠʥʦʶ ʤʠʩʪʝʮʪʚʘ. 

ʊʘʢʘ ʟʤʽʥʘ ʜʦʟʚʦʣʷʻ ʨʦʟʛʣʷʜʘʪʠ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʤʠʩʪʝʮʪʚʦʟʥʘʚʯʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʧʨʠʚʝʨʥʫʪʠ ʫʚʘʛʫ ʛʣʷʜʘʯʽʚ ʫ ʧʝʨʝʥʘʩʠʯʝʥʦʤʫ 

ʮʠʬʨʦʚʦʤʫ ʣʘʥʜʰʘʬʪʽ. ʊʘʢʦʞ, ʮʝ ʜʦʟʚʦʣʷʻ ʜʠʟʘʡʥʝʨʘʤ ʽ ʙʨʝʥʜʘʤ ʩʪʚʦʨʶʚʘʪʠ 

ʙʘʛʘʪʦʚʠʤʽʨʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʢʦʤʧʘʥʽ ̫ Realitees ʧʨʦʩʫʚʘʻ 

ʢʦʜʠ ʷʢʽ ʻ ʥʝ ʧʨʦʩʪʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ, ʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤʠ ʜʣʷ ʧʦʩʣʘʥʥʷ ʪʚʦʨʫ 

ʤʠʩʪʝʮʪʚʘ. ɺʽʜʚʽʜʘʚʰʠ ʾʭ ʚʝʙ-ʩʘʡʪ (www.realitees.com.br) ʤʦʞʥʘ ʧʨʦʩʣʽʜʢʫʚʘʪʠ 

ʷʢ ʤʠʩʪʝʮʪʚʦ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʩʪʘʶʪʴ ʻʜʠʥʠʤ ʭʫʜʦʞʥʽʤ ʪʚʦʨʦʤ ʤʠʩʪʝʮʪʚʘ (ʨʠʩ. 

ɺ.2.2.16). 

ɯʥʬʦʨʤʘʪʠʚʥʘ ʬʫʥʢʮʽʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʦʨʛʘʥʽʟʦʚʫʻ, ʷʚʣʷʻ ʪʘ ʚʽʟʫʘʣʽʟʫʻ ʜʘʥʽ, ʱʦʙ ʚʦʥʠ ʙʫʣʠ ʟʨʦʟʫʤʽʣʠʤʠ ʪʘ ʜʦʩʪʫʧʥʠʤʠ 

ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʘʫʜʠʪʦʨʽʾ. ʅʘʧʨʠʢʣʘʜ, ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʜʦʚʘʥʽ 

ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʱʦʙ ʚʠʢʣʠʢʘʪʠ ʟʘʣʫʯʝʥʥʷ ʥʦʚʠʭ ʘʙʦ ʧʦʪʝʥʮʽʡʥʠʭ ʢʣʽʻʥʪʽʚ 

ʪʘ ʜʦʩʷʛʪʠ ʨʝʟʫʣʴʪʘʪʽʚ ʩʪʚʦʨʶʶʯʠ ʜʠʟʘʡʥʝʨʩʴʢʽ ʢʦʜʦʚʘʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʪʘ 

ʟʙʠʨʘʶʯʠ ʜʘʥʽ ʪʘ ʚʽʜʛʫʢʠ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʬʫʥʢʮʽʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ 2008 

ʨʦʢʫ ʜʦʟʚʦʣʷʻ ʧʦʜʽʣʠʪʠ ʾʭ ʟʘ ʨʽʟʥʠʤʠ ʭʘʨʘʢʪʝʨʥʠʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʦʟʥʘʢʘʤʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʘ. ʂʦʥʩʪʨʫʢʮʽʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʦʪʨʝʙ ʢʦʥʢʨʝʪʥʦʾ ʨʦʟʨʦʙʢʠ. ʊʦʤʫ, ʩʢʣʘʜʦʚʽ ʯʘʩʪʠʥʠ ʢʦʜʫ ï ʮʝ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ 

ʩʢʣʘʜʘʶʪʴ ʡʦʛʦ ʩʪʨʫʢʪʫʨʫ ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʷʢ̔ ʥʝ ʤʦʞʥʘ 

ʟʤʽʥʠʪʠ ʘʙʦ ʦʥʦʚʠʪʠ ʧʽʩʣʷ ʾʭ ʩʪʚʦʨʝʥʥʷ ʟʙʝʨʽʛʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʷʢʫ ʥʝ ʧʦʪʨʽʙʥʦ 

ʦʥʦʚʣʶʚʘʪʠ, ʥʘʧʨʠʢʣʘʜ ʥʘʟʚʠ ʢʦʤʧʘʥʽʡ, ʘʜʨʝʩʠ ʚʝʙ-ʩʘʡʪʽʚ ʘʙʦ ʥʦʤʝʨʠ ʪʝʣʝʬʦʥʽʚ 

ʪʦʱʦ ʤʘʶʪʴ ʩʪʘʪʠʯʥʫ ʙʫʜʦʚʫ. ɯʥʰʠʤ ʚʘʨʽʘʥʪʦʤ ʻ ʪʠʧʠ ʢʦʜ̔ʚ ̫ ʢ̔ ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ 

ʘʙʦ ʦʥʦʚʣʶʚʘʪʠ ʧʽʩʣʷ ʩʪʚʦʨʝʥʥʷ, ʪʦʙʪʦ ʜʠʥʘʤʽʯʥʽ. ɺʦʥʠ ʟʘʟʚʠʯʘʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʫ ʧʦʪʨʽʙʥʦ ʦʥʦʚʣʶʚʘʪʠ, 
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ʥʘʧʨʠʢʣʘʜ, ʚʭʽʜʥʽ ʢʚʠʪʢʠ ʥʘ ʟʘʭʦʜʠ, ʚʘʫʯʝʨʠ ʥʘ ʟʥʠʞʢʫ ʘʙʦ ʧʦʜʘʨʫʥʢʦʚʽ ʢʫʧʦʥʠ. 

ʊʘʢʦʞ, ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʥʘ ʜʨʫʢʫʚʘʪʠ ʟ ʜʠʟʘʡʥʦʤ, 

ʷʢʠʡ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʙʘʞʘʥʴ ʢʦʨʠʩʪʫʚʘʯʘ. ɺʦʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʪʦʛʦ ʱʦʙ ʧʦʢʨʘʱʠʪʠ ʽʤʽʜʞ ʢʦʤʧʘʥʽʾ ʘʙʦ ʟʨʦʙʠʪʠ ʜʠʟʘʡʥ 

ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʙʽʣʴʰ ʧʨʠʚʘʙʣʠʚʠʤʠ ʜʣʷ ʢʣʽʻʥʪʽʚ. ɿʘʣʝʞʥʦ ʚʽʜ 

ʦʙʨʘʥʦʾ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʬʦʨʤʠ ʜʠʟʘʡʥʝʨ ʨʦʟʨʦʙʣʷʻ ʚʽʟʫʘʣʴʥʠʡ ʚʠʛʣʷʜ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʊʘʢʽ ʟʦʙʨʘʞʝʥʥʷ ʪʝʞ ʻ ʜʠʥʘʤʽʯʥʠʤʠ, ʜʝ 

ʟʤʽʥʶʻʪʴʩʷ ʥʝ ʣʠʰʝ ʚʥʫʪʨʽʰʥʻ ʥʘʧʦʚʥʝʥʥʷ, ʘ ʡ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʢʦʜʫ. 

ɻʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘʜʘʶʪʴ ʰʚʠʜʢʠʡ ʽ ʣʝʛʢʠʡ 

ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ, ʧʽʜʚʠʱʫʶʯʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʰʚʠʜʢʽʩʪʴ ʩʧʽʣʢʫʚʘʥʥʷ. 

ʂʦʤʫʥʽʢʘʪʠʚʥʘ ʬʫʥʢʮʽʷ ʜʦʧʦʤʘʛʘʻ ʢʝʨʫʚʘʪʠ ʜʘʥʠʤʠ, ʱʦ ʤʦʞʝ ʧʦʣʝʛʰʠʪʠ 

ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʢʣʽʻʥʪʘʤ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʨʦʜʫʢʪʠ ʯʠ ʧʦʩʣʫʛʠ, ʱʦ 

ʧʨʦʧʦʥʫʶʪʴʩʷ. ʂʨʽʤ ʪʦʛʦ, ʪʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʩʧʨʦʩʪʠʪʠ ʧʨʦʮʝʩ ʧʝʨʝʚʽʨʢʠ 

ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ ʢʣʽʻʥʪʽʚ ʯʠ ʧʽʜʚʠʱʠʪʠ ʙʝʟʧʝʢʫ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ 

ʽʥʬʦʨʤʘʮʽʾ, ʦʩʢʽʣʴʢʠ ʡʦʛʦ ʤʦʞʥʘ ʧʨʦʯʠʪʘʪʠ ʣʠʰʝ ʧʨʠʩʪʨʦʷʤʠ, ʷʢʽ ʤʘʶʪʴ 

ʬʫʥʢʮʽʶ ʩʢʘʥʫʚʘʥʥʷ.  

ɻʝʜʦʥʽʯʥʘ ʬʫʥʢʮʽʷ ʨʦʟʢʨʠʚʘʻ ʢʦʜʦʚʘʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʤʽʞ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʦʜʫʢʪʫ ʪʘ ʡʦʛʦ ʮʽʥʦʶ. ɺʦʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʪ̒ʴʩʷ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʘʢʪʫʘʣʴʥʦʩʪʽ ʡ ʚʘʞʣʠʚʦʩʪʽ ʢʦʜʫ ʟʘʜʣʷ 

ʚʠʤʽʨʶʚʘʥʥʷ ʦʮʽʥʢʠ ʩʧʦʞʠʚʘʯʽʚ ʽ ʚʠʨʦʙʥʠʢʽʚ [145]. ɺ ʩʚʦʶ ʯʝʨʛʫ ʧʨʦʛʥʦʩʪʠʯʥʘ 

ʬʫʥʢʮʽʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʚʝʜʽʥʢʠ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʡ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʤʘʡʙʫʪʥʴʦʤʫ. 

ɻʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʥʘ ʧʨʦʯʠʪʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʢʘʥʝʨʘ ʘʙʦ ʢʘʤʝʨʠ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ ʟ ʬʫʥʢʮʽʻʶ ʩʢʘʥʫʚʘʥʥʷ. ʇʽʜ ʯʘʩ 

ʩʢʘʥʫʚʘʥʥʷ ʢʦʜʫ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ, ʥʘʧʨʠʢʣʘʜ ʧʦʩʠʣʘʥʥʷ ʥʘ ʚʝʙ-ʩʘʡʪ, 

ʢʦʥʪʘʢʪʥʘ ʽʥʬʦʨʤʘʮʽʷ ʯʠ ʥʘʚʽʪʴ ʟʚʠʯʘʡʥʠʡ ʪʝʢʩʪ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ ʢʦʜʦʚʘʥʽ 

ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʻ ʽʥʥʦʚʘʮʽʡʥʦʶ ʪʘ ʧʨʘʢʪʠʯʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʜʣʷ ʨʽʟʥʠʭ 

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʦʪʨʝʙ ʽ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʜʦʚʘʥʘ 
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ʽʥʬʦʨʤʘʮʽʷ ʩʪʘʻ ʚʘʞʣʠʚʠʤ ʟʘʩʦʙʦʤ ʧʨʦʻʢʪʫʚʘʥʥʷ ʫ ʨʽʟʥʠʭ ʚʠʜʘʭ ʜʠʟʘʡʥʫ: 

ʙʝʟʧʝʯʥʠʡ ʜʠʟʘʡʥ, ʛʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ, ʝʢʦʣʦʛʽʯʥʠʡ ʜʠʟʘʡʥ, ʤʦʫʰʠʥ ʜʠʟʘʡʥ, 

ʜʠʟʘʡʥ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʧʨʦʤʠʩʣʦʚʠʡ ʜʠʟʘʡʥ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ɦ ʦ ʮʝ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ 

ʩʝʨʝʜ ʥʠʭ ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʜʠʥʘʤʽʯʥʫ ʘʡʜʝʥʪʠʢʫ, ʚʝʙ-ʜʠʟʘʡʥ, ʜʠʟʘʡʥ ʤʦʙʽʣʴʥʠʭ 

ʜʦʜʘʪʢʽʚ, ʜʠʟʘʡʥ ʫʧʘʢʦʚʢʠ, ʧʦʣʽʛʨʘʬʽʶ, ʟʦʚʥʽʰʥʶ ʨʝʢʣʘʤʫ, ʤʠʩʪʝʮʪʚʦ ʪʘ 

ʽʣʶʩʪʨʘʮʽʷ, ʘʨʭʽʪʝʢʪʫʨʥʠʡ, ʣʘʥʜʰʘʬʪʥʠʡ ʪʘ ʬʫʪʫʨʠʩʪʠʯʥʠʡ ʜʠʟʘʡʥ, ʜʠʟʘʡʥ 

ʦʜʷʛʫ, ʽʥʜʫʩʪʨʽʘʣʴʥʠʡ ʪʘ ʬʝʰʥ-ʜʠʟʘʡʥ ʪʦʱʦ. 

ʅʘʧʨʠʢʣʘʜ, ʫ ʛʨʘʬʽʯʥʦʤʫ ʜʠʟʘʡʥʽ ʧʦʥʷʪʪʷ ʢʦʜʫʚʘʥʥʷ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʝ ʟ ʚʝʙ-

ʜʠʟʘʡʥʦʤ ʪʘ ʨʦʟʨʦʙʢʦʶ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ʯʠ ʜʠʥʘʤʽʯʥʦʾ ʘʡʜʝʥʪʠʢʠ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʫ ʩʫʯʘʩʥʦʤʫ ʚʝʙ-ʜʠʟʘʡʥʽ ʢʦʤʧʦʟʠʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʨʘʬʽʯʥʠʭ 

ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʩʪʚʦʨʶʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚ ʮʠʬʨʦʚʦʤʫ ʩʚʽʪʽ ʪʝʭʥʦʣʦʛʽʡ. 

ɺʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʩʘʡʪʘʭ ʫ ʚʠʛʣʷʜʽ ʢʫʧʦʥʽʚ, ʙʦʥʫʩʽʚ, ʟʥʠʞʦʢ ʯʠ ʢʦʥʪʘʢʪʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʷʢʽ ʧʝʨʝʚʘʞʥʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʘʪʨʠʯʥʠʤʠ ʢʦʜʘʤʠ (QR-ʢʦʜʘʤʠ ʪʘ AR-

ʢʦʜʘʤʠ). ʇʦʷʚʘ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʦʚôʷʟʘʥʘ ʽʟ ʨʦʟʚʠʪʢʦʤ ʛʽʧʝʨʪʝʢʩʪʦʚʦʾ 

ʥʘʚʽʛʘʮʽʾ. ɺʝʙ-ʩʪʦʨʽʥʢʠ ʥʘʙʫʣʠ ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ, ʦʪʨʠʤʘʚʰʠ ʢʦʥʪʝʥʪ 

(ʥʘʧʦʚʥʝʥʥʷ), ʱʦ ʟʘʤʽʥʶʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʫʤʦʚ ʪʘ/ʘʙʦ ʜʽʡ. ʉʫʢʫʧʥʽʩʪʴ 

ʪʝʢʩʪʫ, ʛʨʘʬʽʢʠ, ʤʦʚʠ ʟʘʩʚʽʜʯʫʻ ʫʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʟʤʽʩʪʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʧʦʚʽʜʦʤʣʝʥʥʷ. ʊʦʤʫ ʛʨʘʬʽʯʥʽ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʜʦʟʚʦʣʷʶʪʴ 

çʧʽʜʣʘʰʪʦʚʫʚʘʪʠʩʷè ʧʽʜ ʩʚʦʾʭ ʚʽʜʚʽʜʫʚʘʯʽʚ, ʨʝʘʛʫʶʯʠ ʥʘ ʾʭʥʽ ʜʽʾ. 

ɿʤʽʥʠ ʫ ʩʬʝʨʽ ʜʠʟʘʡʥʫ ʧʦʚôʷʟʘʥʽ ʽʟ ʤʦʞʣʠʚʽʩʪ ʁʚʠʢʦʨʠʩʪʘʥʥʷ ʟʦʚʥʽʰʥʽʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙôʻʢʪʫ ʟʘʜʣʷ ʜʦʥʝʩʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʜʦ 

ʢʦʨʠʩʪʫʚʘʯʘ ʫ ʩʪʠʩʣʦʤʫ ʪʘ ʝʢʩʪʨʘʚʘʛʘʥʪʥʦʤʫ ʚʠʛʣʷʜʽ. ʅʘʧʨʠʢʣʘʜ, ʛʨʘʬʽʯʥʽ 

ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʩʴʦʛʦʜʥʽ ʚʫʟʴʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʰʨʠʬʪʦʚʠʭ 

ʢʦʤʧʦʟʠʮʽʷʭ (ʨʠʩ. ɺ.2.2.17). ɺ ʾʾ ʦʩʥʦʚʽ ʣʝʞʠʪʴ ʟʤʽʥʘ ʦʙʨʘʟʫ ʽ ʢʦʣʴʦʨʫ ʙʘʟʦʚʦʾ 

ʩʪʨʫʢʪʫʨʠ ʙʫʢʚʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʧʨʷʤʢʫ ʨʦʙʦʪʠ ʚ ʢʦʥʢʨʝʪʥʠʡ ʯʘʩ. 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʩʴʦʛʦʜʥʽ ʢʦʜʦʚʘʥ̔ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʰʠʨʦʢʦ ʧʦʰʠʨʝʥ ̔ʚ 

ʟʦʚʥʽʰʥʽʡ ʨʝʢʣʘʤʽ, ʷʢʘ ʨʦʟʚʠʚʘʻʪʴʩʷ ʥʘ ʤʝʞʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʘ ʥʝʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʩʬʝʨʠ ʧʨʦʻʢʪʫʚʘʥʥʷ [160]. ʈʝʢʣʘʤʘ ʚ ʩʝʨʝʜʦʚʠʱʽ  ̒ʦʜʠʥʠʤ ʽʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ 

ʚʠʜʽʚ ʟʦʚʥʽʰʥʴʦʾ ʨʝʢʣʘʤʠ. ɰʾ ʨʦʟʤʽʱʫʶʪʴ ʥʘ ʱʠʪʘʭ, ʟʫʧʠʥʢʘʭ ʛʨʦʤʘʜʩʴʢʦʛʦ 



75 

 

ʪʨʘʥʩʧʦʨʪʫ, ʜʘʭʘʭ ʽ ʩʪʽʥʘʭ ʙʫʜʠʥʢʽʚ. ʅʘʧʨʠʢʣʘʜ, ʨʝʢʣʘʤʘ ʙʽʣʠʟʥʠ Victoria Secret 

(ʨʠʩ. ɺ.2.2.18). ʇ̔ ʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʩʝʨʽʾ ʟʦʚʥʽʰʥʴʦʾ ʜʨʫʢʦʚʘʥʦʾ ʨʝʢʣʘʤʠ ʜʠʟʘʡʥʝʨʠ 

ʚʠʢʦʨʠʩʪʘʣʠ ʙʽʣʠʡ ʢʚʘʜʨʘʪ ʟ QR-ʢʦʜʦʤ ʱʦ ʧʦʢʨʠʚʘʻ çʧʨʠʚʘʪʥʽè ʯʘʩʪʠʥʠ 

ʤʦʜʝʣʝʡ. ʇʽʩʣʷ ʩʢʘʥʫʚʘʥʥʷ ʢʦʜʦʚʘʥʦʛʦ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʤʘʨʪʬʦʥʘ ʯʠ ʧʨʠʩʪʨʦʶ ʜʣʷ ʟʯʠʪʫʚʘʥʥʷ ʢʦʜʽʚ ʛʣʷʜʘʯʝʚʽ ʧʦʢʘʟʫʻʪʴʩʷ ʪʝ ʩʘʤʝ 

ʟʦʙʨʘʞʝʥʥʷ ʙʝʟ QR-ʢʦʜʫ, ʘ ʫ ʥʠʞʥʽʡ ʙʽʣʠʟʥʽ ʪʘ ʧʽʞʘʤʽ Victoria Secret. 

ɿʘʚʜʷʢʠ ʘʥʘʣʽʟʫ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʷʢ ʟʘʩʦʙʫ 

ʢʦʤʧʦʟʠʮʽʾ ʫ ʧʨʦʻʢʪʫʚʘʥʥʽ ʦʙôʻʢʪʽʚ ʟʦʚʥʽʰʥʴʦʾ ʨʝʢʣʘʤʠ ʫ ʜʠʟʘʡʥʝʨʽʚ ʟôʷʚʠʪʴʩʷ 

ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʜʠʥʘʤʽʢʠ ʚ ʦʙôʻʢʪʘʭ ʧʨʝʜʤʝʪʥʦ-ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʥʘʤʽʯʥʠʭ 

ʢʦʥʪʝʢʩʪʫʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʪʘʢʠʭ ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʧʽʰʦʭʽʜʥʠʡ ʧʝʨʝʭʽʜ ʫ 

ʚʠʛʣʷʜʽ ʰʪʨʠʭ-ʢʦʜʫ, ʷʢʠʡ ʨʦʟʤʽʱʝʥʠʡ ʙʽʣʷ ʪʦʨʛʦʚʦʛʦ ʮʝʥʪʨʫ, ʽʥʬʦʨʤʫʻ ʣʶʜʝʡ 

ʧʨʦ ʟʥʠʞʢʠ, ʷʢʽ ʜʽʶʪʴ ʩʴʦʛʦʜʥʽ ʫ ʥʴʦʤʫ (ʨʠʩ. ɺ.2.2.19).  

ʂʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʪʘʢʦʞ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʫʧʘʢʦʚʢʠ. ʆʜʥʠʤ 

ʽʟ ʢʣʘʩʠʯʥʠʭ ʥʘʧʨʷʤʽʚ ʨʝʘʣʽʟʘʮʽʾ ʢʦʜʫ ʚ ʫʧʘʢʦʚʮʽ ʻ ʤʦʞʣʠʚʽʩʪʴ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʡʦʛʦ 

ʥʘ ʢʘʩʽ ʜʣʷ ʰʚʠʜʰʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʦʢʫʧʮʽʚ. ɻʨʘʬʽʯʥʽ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ 

ʟʥʘʭʦʜʷʪʴ ʩʚʽʡ ʟʦʚʥʽʰʥʽʡ ʧʨʦʷʚ ʫ ʛʨʘʬʽʯʥʠʭ ʟʘʩʦʙʘʭ ʦʬʦʨʤʣʝʥʥʷ ʫʧʘʢʦʚʢʠ, ʱʦ 

ʩʪʚʦʨʶʻ ʻʜʥʽʩʪʴ ʧʨʦʜʫʢʪʫ ʟ ʧʨʦʻʢʪʦʚʘʥʠʤ ʜʠʟʘʡʥʝʨʦʤ ʢʦʜʦʤ (ʨʠʩ. ɺ.2.2.20). 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʩʪʘʻ, ʪʘʢʦʞ, ʥʦʚʦʶ ʪʝʥʜʝʥʮʽʻʶ 

ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʧʦʣʽʛʨʘʬʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ (ʨʠʩ. ɺ.2.2.21). 

ʅʘʤʠ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʩʬʝʨʫ ʧʨʦʤʠʩʣʦʚʦʛʦ ʜʠʟʘʡʥʫ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʫ ʚʝʣʠʢʠʭ ʤʘʩʰʪʘʙʘʭ. ʊʘʢʽ 

ʨʦʟʨʦʙʢʠ ʟʘʟʚʠʯʘʡ ʚʠʛʦʪʦʚʣʷʶʪʴ ʚ ʧʨʦʤʠʩʣʦʚʠʭ ʫʤʦʚʘʭ. ʈʦʟʧʦʚʩʶʜʞʝʥʦʶ 

ʪʝʥʜʝʥʮʽʻʶ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʧʨʦʻʢʪʫʚʘʥʥʽ ʦʙôʻʢʪʽʚ 

ʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ ʜʠʟʘʡʥʫ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʽʨʪʫʘʣʴʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ, ʷʢʠʡ 

ʥʝ ʟʘʡʤʘʻ ʧʨʦʩʪʽʨ ʥʘ ʧʘʧʝʨʽ, ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ ʚʦʥʠ ʥʘʙʫʣʠ ʯʝʨʝʟ ʥʦʚʠʡ ʩʪʠʣʴ 

ʞʠʪʪʷ ʪʘ ʤʫʣʴʪʠʤʝʜʽʡʥʫ ʢʦʤʫʥʽʢʘʮʽʶ. ʊʘʢ, ʜʠʟʘʡʥʝʨ ʽʥʪʝʨôʻʨʫ ɸʥʪʫʘʥ ʇʽʪʝʨʩʦʤ 

(Antoine Peters) ʨʦʟʨʦʙʠʚ ʥʦʤʝʨ ʚ ʛʦʪʝʣʽ, ʜʝ ʤʘʡʞʝ ʥʘʚôʷʟʣʠʚʝ ʧʦʚʪʦʨʝʥʥʷ QR (ʥʘ 

ʦʙʙʠʚʮʽ, ʰʪʦʨʘʭ, ʧʦʢʨʠʚʘʣʘʭ, ʣʘʤʧʘʭ, ʪʫʤʙʦʯʢʘʭ) ʻ ʥʝ ʧʨʦʩʪʦ ʘʙʩʪʨʘʢʪʥʠʤ 
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ʜʝʢʦʨʦʤ, ʘ ʧʨʦʚʽʜʥʠʢʦʤ ʫ ʚʽʨʪʫʘʣʴʥʠʡ ʩʚʽʪ ʪʝʢʩʪʽʚ. ʽ ʤʘʣʶʥʢʠ (ʨʠʩ. ɺ.2.2.22).  

ʊʘʢʦʞ, ʚ ʜʠʟʘʡʥʽ ʦʜʷʛʫ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʜʠ ʥʘ ʦʜʷʟʽ ʘʙʦ ʪʽʣʽ 

ʤʦʜʝʣʝʡ ʜʣʷ ʢʨʘʱʦʛʦ ʨʦʟʢʨʠʪʪʷ ʟʘʜʫʤʫ ʤʦʜʝʣʴʻʨʘ. ʅ̔ ʜʝʨʣʘʥʜʩʴʢʘ ʜʠʟʘʡʥʝʨʩʴʢʘ 

ʩʪʫʜʽʷ ʫ 2018 ʨʦʮʽ ɼʞʫʣʽ ʍʝʣʣʝʩ ɽʨʽʢʩʝʥ (Julie Helles Eriksen) ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʫ ʥʘ ʦʜʟ̫ʽ ʨʦʟʨʦʙʠʣʘ ʢʫʨʪʢʫ, 

ʷʢʘ ʚʠʛʣʷʜʘʻ ʟʦʚʩʽʤ ʽʥʘʢʰʝ. QR-ʢʦʜʠ ʥʘ ʥʽʡ ʩʧʦʯʘʪʢʫ ʩʧʨʠʡʤʘʶʪʴʩʷ ʷʢ ʤʘʣʶʥʦʢ 

ʜʠʟʘʡʥʫ, ʧʨʦʪʝ, ʱʦ ʢʦʞʝʥ ʟ ʥʠʭ ʥʘʩʧʨʘʚʜʽ ʚʠʢʦʥʫʻ ʧʝʚʥʫ ʬʫʥʢʮʽʶ. ʂʦʣʠ ʾʭ 

ʚʽʜʩʢʘʥʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʤʝʨʠ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ ʚʽʜʢʨʠʚʘʶʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʽ ʦʙʣʽʢʦʚʽ ʟʘʧʠʩʠ ʚ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʘʙʦ ʚʝʙ-ʩʘʡʪʠ (ʨʠʩ. ɺ.2.2.23). 

ʊʘʢʠʡ ʦʜʷʛ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʜʫʢʪ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʫʧ 

ʜʦ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʧʦʰʠʨʶʻʪʴʩʷ ʚʽʜ ʘʙʩʪʨʘʢʪʥʦʾ ʚʠʜʠʤʦʩʪʽ ʜʦ 

ʨʝʘʣʴʥʦʩʪʽ. ʉʢʣʘʜʥʽʩʪʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʟʨʦʙʠʪʠ ʢʦʜ ʥʝ ʣʠʰʝ ʝʩʪʝʪʠʯʥʦ 

ʧʨʠʚʘʙʣʠʚʠʤ, ʘ ʡ ʪʘʢʠʤ, ʱʦ ʣʝʛʢʦ ʜʝʢʦʜʫʻʪʴʩʷ. 

ɺ ʜʠʟʘʡʥʽ ʩʝʨʝʜʦʚʠʱʘ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʫ ʥʘ ʦʙôʻʢʪʘʭ ʘʨʭʽʪʝʢʪʫʨʠ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʠʢʣʶʯʥʦ ʚ ʨʝʢʣʘʤʥʠʭ ʮʽʣʷʭ ʧʝʨʝʚʘʞʥʦ ʥʘ ʚʝʣʠʢʠʭ LED-

ʝʢʨʘʥʘʭ. ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʜʠʟʘʡʥʽʚ ʬʘʩʘʜʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ, ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ, ʤʦʞʥʘ 

ʥʘʟʚʘʪʠ ʙʫʜʽʚʣʶ ʪʦʨʛʦʚʦʛʦ ʮʝʥʪʨʫ N Building ʚ ʗʧʦʥʽ,ʾ ʷʢʘ ʜʠʥʘʤʽʯʥʦ ʟôʻʜʥʫʻʪʴʩʷ 

ʟ ʟʦʚʥʽʰʥʽʤ ʩʚʽʪʦʤ ʯʝʨʝʟ ʬʘʩʘʜ. ʂʦʨʠʩʪʫʚʘʯ ʚʽʜʩʢʘʥʫʚʘʚʰʠ ʢʦʜ ʤʦʞʝʪʝ 

ʦʪʨʠʤʫʚʘʪʠ ʦʥʦʚʣʝʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʤʘʛʘʟʠʥ ʽ ʙʨʦʥʶʚʘʪʠ ʧʦʢʫʧʢʠ (ʨʠʩ. 

ɺ.2.2.24). ʄʝʪʘ ʨʦʟʨʦʙʢʠ ʧʦʣʷʛʘʣʘ ʚ ʪʦʤʫ ʱʦʙ ʤʦʪʠʚʫʚʘʪʠ ʣʶʜʝʡ ʚʽʜʚʽʜʫʚʘʪʠ 

ʢʽʤʥʘʪʫ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʨʪʫʘʣʴʥʠʡ ʟʚôʷʟʦʢ ʽʟ ʚʥʫʪʨʽʰʥʽʤ ʧʨʦʩʪʦʨʦʤ, ʥʝ 

ʦʙʦʚôʷʟʢʦʚʦ ʧʝʨʝʙʫʚʘʶʯʠ ʪʘʤ [177]. 

ɯʥʰʫ ʛʨʫʧʫ ʩʪʘʥʦʚʣʷʪʴ ʦʙôʻʢʪʠ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʫ ʩʪʚʦʨʶʶʪʴ ʣʶʜʠ 

ʜʣʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʫ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʟ ʚʠʩʦʪʠ. ʅʘʧʨʠʢʣʘʜ, ʫ 

ʂʠʪʘʾ ʨʦʟʨʦʙʠʣʠ ʪʘ ʨʝʘʣʽʟʫʚʘʣʠ ʧʨʦʻʢʪ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʚʝʣʠʢʦʛʦ ʨʦʟʤʽʨʫ 

QR-ʢʦʜʫ ʟ ʜʝʨʝʚ, ʱʦ ʚʠʩʘʜʠʣʠ ʥʘ ʛʘʣʷʚʠʥʽ. ɽʣʝʢʪʨʦʥʥʝ ʧʦʩʣʘʥʥʷ ʙʫʣʦ ʟʨʦʙʣʝʥʦ 

ʽʟ 130 ʪʠʩʷʯ ʚʠʨʦʱʝʥʠʭ ʷʣʽʚʮʽʚ. ʅʘ ʟʝʤʣʽ ʮʷ ʛʘʣʷʚʠʥʘ ʚʠʛʣʷʜʘʻ ʷʢ çʞʠʚʠʡè 

ʣʘʙʽʨʠʥʪ, ʦʜʥʘʢ ʟ ʧʦʚʽʪʨʷ ʩʪʘʻ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʮʝ ʢʦʜʦʚʘʥʝ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ 

(ʨʠʩ. ɺ.2.2.25).  
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ɺʠʢʦʨʠʩʪʘʥʥʷ ʰʪʨʠʭ-ʢʦʜʽʚ, QR-ʢʦʜʽʚ, AR-ʢʦʜʽʚ ʫ ʬʫʪʫʨʠʩʪʠʯʥʦʤʫ 

ʜʠʟʘʡʥʽ ʥʘʙʫʣʦ ʰʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʟʘʚʜʷʢʠ ʧʘʥʜʝʤʽʾ COVID-19, ʪʦʤʫ ʱʦ ʮʝ 

ʜʽʻʚʠʡ ʩʧʦʩʽʙ ʧʝʨʝʜʘʪʠ ʚʝʣʠʢʠʡ ʦʙôʻʤ ʽʥʬʦʨʤʘʮʽʾ ʙʝʟʢʦʥʪʘʢʪʥʦ ʯʝʨʝʟ ʤʘʣʝ 

ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʫ, ʱʦ ʷʢ ʻ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ [175]. ʅʘʧʨʠʢʣʘʜ, 

ʙʽʙʣʽʦʪʝʢʘ ʟ ʽʛʨʦʚʠʤ ʧʨʠʤʽʱʝʥʥʷʤ, ʦʩʥʦʚʦʶ ʷʢʦʛʦ ʻ QR-ʢʦʜʠ, ʻ ʽʥʥʦʚʘʮʽʡʥʠʤ 

ʧʨʦʻʢʪʦʤ, ʜʝ ʪʘʢʦʞ ʟʘʧʣʘʥʦʚʘʥʦ ʩʪʚʦʨʠʪʠ ʮʝʥʪʨ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ. ɸʚʪʦʨʠ 

ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʮʝʡ ʽʥʜʫʩʪʨʽʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ ʩʧʨʠʷʪʠʤʝ ʧʦʰʠʨʝʥʥʶ 

ʢʠʪʘʡʩʴʢʦʾ ʤʦʚʠ ʟʘ ʢʦʨʜʦʥʦʤ ʪʘ ʻ ʫʥʽʢʘʣʴʥʠʤ ʜʠʟʘʡʥ-ʦʙôʻʢʪʦʤ (ʨʠʩ. ɺ.2.2.26). 

ʆʪʞʝ, ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʨʦʟʛʣʷʥʫʪ ̔

ʷʢ ʧʦʣʝ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʘ ʩʘʤ ʢʦʜ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʷʢ ʜʠʟʘʡʥ-ʦʙôʻʢʪ. ʎʝ ʜʘʣʦ 

ʧʽʜʩʪʘʚʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʠʧʦʣʦʛʽʾ ʩʠʩʪʝʤ ʢʦʜʫʚʘʥʥʷ ʟ ʧʦʟʠʮʽʡ ʜʠʟʘʡʥʫ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʠʟʘʡʥʽ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʧʦʣʝ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʘ ʩʘʤ ʢʦʜ ʷʢ ʜʠʟʘʡʥ-ʦʙôʻʢʪ. ʈʦʟʨʦʙʣʝʥʘ 

ʪʠʧʦʣʦʛʽʷ ʩʠʩʪʝʤ ʢʦʜʫʚʘʥʥʷ ʚʽʟʫʘʣʴʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʚʠʜʠ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ (ʰʪʨʠʭ-ʢʦʜʠ, QR-ʢʦʜʠ, AR-ʢʦʜʠ), ʪʠʧʠ ʢʦʜʫʚʘʥʥʷ 

ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ (ʣʽʥʽʡʥʠʡ, ʜʚʦʚʠʤʽʨʥʠʡ ʽ ʪʨʠʚʠʤʽʨʥʠʡ) ʪʘ ʩʧʦʩʦʙʠ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ (ʛʨʘʬʽʯʥʠʡ, ʧʨʝʜʤʝʪʥʠʡ ʪʘ ʧʨʦʩʪʦʨʦʚʠʡ). 

ɺʠʦʢʨʝʤʣʝʥʽ ʩʢʣʘʜʦʚʽ ʬʦʨʤʫʶʪʴ ʫʷʚʣʝʥʥʷ ʧʨʦ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʷʢ ʮʽʣʽʩʥʫ ʩʠʩʪʝʤʫ. ɺ ʩʚʦʶ ʯʝʨʛʫ ʦʩʥʦʚʫ ʜʣʷ ʨʦʟʨʦʙʢʠ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʪʘʥʦʚʣʷʪʴ ʤʝʪʦʜʠ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

(ʙʫʢʚʝʥʦ-ʮʠʬʨʦʚʠʡ, ʯʠʩʣʦʚʠʡ, ʙʘʡʪ, ʨʦʟʰʠʨʝʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʢʘʥʘʣʽʚ, ʢʘʥʟʽ), ʱʦ 

ʜʦʧʦʚʥʶʶʪʴʩ ̫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ (ʘʜʘʧʪʠʚʥʘ, ʽʥʪʝʛʨʘʪʠʚʥʘ, 

ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʘ, ʝʩʪʝʪʠʯʥʘ, ʽʥʬʦʨʤʘʪʠʚʥʘ, ʢʦʥʩʪʨʫʢʪʠʚʥʘ, ʢʦʤʫʥʽʢʘʪʠʚʥʘ, 

ʛʝʜʦʥʽʯʥʘ, ʧʨʦʛʥʦʩʪʠʯʥʘ) ʪʘ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʚ ʪʘʢʠʭ ʚʠʜʘʭ ʜʠʟʘʡʥʫ ʷʢ: 

ʙʝʟʧʝʯʥʠʡ ʜʠʟʘʡʥ, ʛʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ, ʝʢʦʣʦʛʽʯʥʠʡ ʜʠʟʘʡʥ, ʤʦʫʰʠʥ ʜʠʟʘʡʥ, 

ʜʠʟʘʡʥ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʧʨʦʤʠʩʣʦʚʠʡ ʜʠʟʘʡʥ. ɺʦʥʠ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʦʜʽʣʷʶʪʴʩʷ ʟʘ 

ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʩʬʝʨʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʪʦʤʫ ʨʦʟʨʦʙʣʝʥʘ ʪʠʧʦʣʦʛʽʷ ʜʦʚʦʜʠʪʴ, ʱʦ 

ʩʴʦʛʦʜʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦ ʾʽʥʬʦʨʤʘʮʽ ʾʻ ʥʦʚʠʤ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʤ 

ʥʘʧʨʷʤʦʤ ʫ ʜʠʟʘʡʥʽ, ʱʦ ʜʘʻ ʧʽʜʩʪʘʚʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥ.̫ 
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2.3. ʉʬʝʨʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥ ɹʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ  

ʚ ʜʠʟʘʡʥʽ 

 

ɾʠʪʪʷ ʩʫʯʘʩʥʦʾ ʣʶʜʠʥʠ ʥʝʤʦʞʣʠʚʦ ʫʷʚʠʪʠ ʙʝʟ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ, ʘʜʞʝ 

ʟ ʰʠʨʦʢʠʤ ʧʦʰʠʨʝʥʥʷʤ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ, ʽʥʥʦʚʘʮʽʡʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ 

ʧʨʦʛʨʝʩʦʤ ʫ ʪʝʭʥʦʣʦʛʽʷʭ ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʩʪʘʣʘ ʧʦʚʩʶʜʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʜʣʷ ʧʦʻʜʥʘʥʥʷ ʤʽʞ ʦʬʣʘʡʥ ʽ ʦʥʣʘʡʥ ʩʚʽʪʦʤ. ʗʢʱʦ ʨʘʥʽʰʝ ʾʾ ʩʧʨʠʡʤʘʣʠ ̫ ʢ ʧʨʦʩʪʠʡ 

ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ, ʧʨʦʪʝ, ʩʴʦʛʦʜʥʽ ʚʦʥʘ ʟʘʟʥʘʻ ʟʥʘʯʥʠʭ ʟʤʽʥ. ɿʘ 

ʦʩʪʘʥʥʽ ʢʽʣʴʢʘ ʨʦʢʽʚ ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦʥʠʢʣʘ ʫ ʚʩʽ ʩʬʝʨʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

ʣʶʜʠʥʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʨʽʟʥʠʭ ʚʠʜʘʭ ʜʠʟʘʡʥʫ, ʘʜʞʝ ʫ ʩʚʽʪʽ, ʜʝ ʧʨʠʚʝʨʥʫʪʠ 

ʡ ʫʪʨʠʤʘʪʠ ʫʚʘʛʫ ʩʧʦʞʠʚʘʯʘ ʩʢʣʘʜʥʦ, ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʩʪʘ̒ ʜʞʝʨʝʣʦʤ ʟʘʣʫʯʝʥʥʷ ʥʦʚʠʭ ʢʣʽʻʥʪʽʚ, ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʢʦʨʠʩʪʫʚʘʯʽʚ.  

ʉʴʦʛʦʜʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʘʶʪʴ ʨʝʘʣʴʥʫ ʮʽʣʴ, 

ʘʜʞʝ çʙʝʟʢʦʥʪʘʢʪʥʽʩʪʴè ʷʢʘ ʩʪʘʣʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʽʜ ʯʘʩ ʛʣʦʙʘʣʴʥʦʾ ʧʘʥʜʝʤʽʾ 

ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ ʡ ʥʘʨʘʟʽ. ʊʝʭʥʦʣʦʛʽʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʩʪʨʽʤʢʦ 

ʚʜʦʩʢʦʥʘʣʶʶʪʴʩʷ ʪʘ ʧʨʦʥʠʢʘʶʪʴ ʫ ʞʠʪʪʷ ʣʶʜʠʥʠ ʽ ʩʫʩʧʽʣʴʩʪʚʘ, ʘʜʞʝ 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʜʦʚʛʫ ʽʩʪʦʨʽʶ ʨʦʟʚʠʪʢʫ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʰʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʚʦʥʠ ʥʘʙʫʣʠ ʩʘʤʝ ʚ ʧʝʨʽʦʜ ʧʘʥʜʝʤʽʾ [74].  

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʽʜ ʯʘʩ ʛʣʦʙʘʣʴʥʦʾ ʧʘʥʜʝʤʽʾ ʰʪʨʠʭ-ʢʦʜʠ, QR-ʢʦʜʠ ʪʘ 

AR-ʢʦʜʠ ʧʦʯʘʣʠ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʰʚʠʜʢʦʾ ʙʝʟʢʦʥʪʘʢʪʥʦʾ ʧʝʨʝʜʘʯʽ 

ʽʥʬʦʨʤʘʮʽʾ. ɿʛʽʜʥʦ ʜʦʩʣʽʜʞʝʥʴ ʚ ʧʝʨʽʦʜ ʟ 2021 ʧʦ 2023 ʨʽʢ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʥʘʯʥʝ 

ʟʨʦʩʪʘʥʥʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʪʘʢʠʭ ʛʘʣʫʟʷʭ, ʷʢ ʤʘʨʢʝʪʠʥʛ, ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ, ʬʽʥʘʥʩʠ ʪʘ ʦʭʦʨʦʥʘ 

ʟʜʦʨʦʚôʷ [56]. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʨʦʟʰʠʨʠʣʦʩʷ, ʘʜʞʝ ʦʙʦʚ'ʷʟʢʦʤ ʧʽʜʧʨʠʻʤʩʪʚ ʻ 

ʟʘʭʠʱʘʪʠ ʟʜʦʨʦʚ'ʷ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʩʧʦʞʠʚʘʯʽʚ. ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʜʠʟʘʡʥ ʧʦʩʪʘʻ 

ʨʫʰʽʡʥʦʶ ʩʠʣʦʶ, ʘʜʞʝ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʽʩʪʷʪʴ 

ʚʽʟʫʘʣʴʥʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʧʝʨʰʝ ʚʨʘʞʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦʛʦ ʢʣʽʻʥʪʘ ʧʨʦ 

ʙʨʝʥʜ, ʧʝʨʝʜʘʻ ʡʦʛʦ ʮʽʥʥʦʩʪʽ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʠʥʠʢʘʻ ʧʨʦʙʣʝʤʘ ʩʪʚʦʨʝʥʥʷ ʧʨʦʩʪʦʛʦ 

ʪʘ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʦʛʦ ʜʠʟʘʡʥʝʨʩʴʢʦʛʦ ʢʦʜʫ ʪʘ ʡʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 
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ʥʘʧʦʚʥʝʥʥʷ. ɿʘʚʜʷʢʠ ʧʨʦʻʢʪʫʚʘʥʥʶ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦʬʝʩʽʡʥʠʤʠ ʜʠʟʘʡʥʝʨʘʤʠ ʪʘ ʭʫʜʦʞʥʠʢʘʤʠ ʤʦʞʥʘ ʨʦʟʨʦʙʠʪʠ ʪʘʢʠʡ 

ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʙʨʝʥʜ.  

ʉɹ ʦʛʦʜʥʽ ʙʨʝʥʜʠ ʪʘ ʢʦʤʧʘʥʽʾ ʙʫʜʴ-ʷʢʦʛʦ ʨʦʟʤʽʨʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʨʘʬʽʯʥ̔  

ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʙʽʣʴʰ ʟʥʘʯʫʱʠʭ ʟʚôʷʟʢʽʚ ʟ 

ʧʦʩʪʽʡʥʠʤʠ ʩʧʦʞʠʚʘʯʘʤʠ ʯʠ ʧʦʪʝʥʮʽʡʥʠʤʠ ʢʣʽʻʥʪʘʤʠ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʯʝʨʝʟ 

ʟʘʣʫʯʝʥʥʷ ʜʦ ʨʦʟʨʦʙʢʠ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʰʪʨʠʭ-ʢʦʜʽʚ, QR-ʢʦʜʽʚ, AR-ʢʦʜʽʚ 

ʧʨʦʬʝʩʽʡʥʠʭ ʭʫʜʦʞʥʠʢʽʚ ʪʘ ʜʠʟʘʡʥʝʨʽʚ ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʾʭ ʨʦʟʨʦʙʢʠ 

ʧʨʦʬʝʩʽʡʥʽ ʪʘ ʽʥʥʦʚʘʮʽʡʥ ̔ʧʨʦʛʨʘʤʠ. ʇʨʦʤʠʩʣʦʚʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘʢʦʞ ʧʦʩʪʫʧʦʚʦ 

ʜʦʣʫʯʘʶʪʴʩʷ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʚʦʾ 

ʤʘʨʢʝʪʠʥʛʦʚʽ ʩʪʨʘʪʝʛʽʾ ʪʘ ʜʽʷʣʴʥʽʩʪʴ ʚ ʮʽʣʦʤʫ ʧʦʢʨʘʱʫʶʯʠ ʪʘʢʠʤ ʯʠʥʦʤ 

ʟʘʣʫʯʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʢʣʽʻʥʪʽʚ [140]. ɻʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʨʦʟʤʽʱʫʶʪʴ ʥʘ ʫʧʘʢʦʚʢʘʭ ʧʨʦʜʫʢʪʽʚ, ʨʝʢʣʘʤʥʠʭ ʘʢʮʽʷʭ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʨʝʻʩʪʨʘʮʽʾ ʚ ʜʝʨʞʘʚʥʠʭ ʩʪʨʫʢʪʫʨʘʭ, ʢʘʙʽʥʝʪʽ ʣʽʢʘʨʷ, 

ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʫʧʫ ʥʘ ʧʦʜʽʶ ɦʦ ʚʽʜʙʫʜʝʪʴʩʷ ʚ ʧʨʷʤʦʤʫ ʝʬʽʨʽ ʪʦʱʦ. ʂʨʽʤ ʪʦʛʦ, 

ʧʦʩʪʘʯʘʣʴʥʠʢʠ ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʘʪʨʠʯʥʽ ʢʦʜʠ 

ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʘʢʮʠʥʘʮʽʾ ʪʘ ʙʝʟʧʝʢʠ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ ʧʨʦ 

ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʚ ʮʽʣʦʤʫ.  

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʟʥʘʢʦʶ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʪʘ ʡ ʩʫʯʘʩʥʦʛʦ ʤʠʩʪʝʮʪʚʘ ʚ ʮʽʣʦʤʫ ʻ ʡʦʛʦ ʧʨʘʛʥʝʥʥʷ ʜʦ ʽʥʥʦʚʘʮʽʡʥʦʩʪʽ. ʉʫʪʥʽʩʪʶ 

ʮʴʦʛʦ ʻ ʧʝʨʝʭʽʜ ʚʽʜ ʧʘʩʠʚʥʦʛʦ ʩʧʦʛʣʷʜʘʥʥʷ ʜʦ ʘʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʩʧʦʞʠʚʘʯʘ ʟ ʘʨʪ-

ʦʙôʻʢʪʦʤ ʯʠ ʭʫʜʦʞʥʽʤ ʪʚʦʨʦʤ, ʪʦʤʫ ʩʴʦʛʦʜʥʽ ʤʦʞʥʘ ʟʫʩʪʨʽʪʠ ʽʥʪʝʨʘʢʪʠʚʥʽ 

ʚʽʪʨʠʥʠ, ʙʽʣ-ʙʦʨʜʠ, ʩʝʥʩʦʨʥʽ ʝʢʨʘʥʠ ʷʢʽ ʬʫʥʢʮʽʦʥʫʶʪʴ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʦʟʨʦʙʥʠʢʘʤʠ ʪʘ ʜʠʟʘʡʥʝʨʘʤʠ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʪʝʭʥʦʣʦʛʽʡ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʪʦʱʦ.  

ɸʤʝʨʠʢʘʥʩʴʢʠʡ ʥʦʚʠʥʥʠʡ ʚʝʙ-ʩʘʡʪ ʙʽʟʥʝʩʫ ʪʘ ʪʝʭʥʦʣʦʛʽʡ Business Insider 

ʚʚʘʞʘʻ, ʱʦ ʜʦ ʢʽʥʮʷ 2025 ʨʦʢʫ ʩʢʘʥʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʦʭʦʧʠʪʴ 99,5 ʤʽʣʴʡʦʥʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʤʘʨʪʬʦʥʽʚ [65]. ʎʝ ʧʽʜʢʨʝʩʣʶʻ 

ʜʝʜʘʣʽ ʚʘʞʣʠʚʽʰʫ ʨʦʣʴ ʨʦʟʨʦʙʢʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʬʦʨʤʫʚʘʥʥʽ ʮʠʬʨʦʚʦʛʦ ʩʚʽʪʫ ʩʧʦʞʠʚʘʯʘ. ɻʨʘʬʽʯʥʽ 
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ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʟ ʧʨʦʩʪʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʥʘ 

ʚʘʞʣʠʚʠʡ ʢʦʤʧʦʥʝʥʪ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʤʘʡʞʝ ʚ ʢʦʞʥʽʡ ʛʘʣʫʟʽ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʧʦʩʪʫʧʦʚʦʛʦ ʧʝʨʝʭʦʜʫ ʚʽʜ ʩʧʦʛʣʷʜʘʥʥʷ ʪʚʦʨʫ 

ʤʠʩʪʝʮʪʚʘ ʜʦ ʫʯʘʩʪʽ ʛʣʷʜʘʯʘ ʚ ʥʴʦʤʫ. 

ɻʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʧʨʠʡʤʘʶʪʴʩʷ ʚʽʟʫʘʣʴʥʦ, ʘ ʫ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʠʟʘʡʥ ʚʠʨʽʰʫʻ ʧʨʦʙʣʝʤʫ ʧʦʜʘʥʥʷ ʩʧʦʞʠʚʘʯʘʤ ʢʨʘʩʠʚʦʛʦ ʪʘ 

ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʦʛʦ ʜʠʟʘʡʥ-ʧʨʦʜʫʢʪʫ. ʊʦʤʫ, ʩʴʦʛʦʜʥʽ ʦʢʨʽʤ ʚʽʟʫʘʣʴʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʭʫʜʦʞʥʠʢʠ ʪʘ ʜʠʟʘʡʥʝʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʡ ʜʦʧʦʤʽʞʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ï 

ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠ ʜʣʷ ʧʦʜʘʯʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʝʚʽ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʷʢ ʥʦʚʠʡ 

ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʥʦʚʠʭ ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʨʦʙʽʪ, ʜʝ ʚʦʥʠ 

ʚʠʩʪʫʧʘʪʠʤʫʪʴ ʩʢʣʘʜʦʚʦ ,ʁ ʷʢʘ ʧʽʜʚʠʱʫʻ ʮʽʥʥʽʩʪʴ ʧʨʦʜʫʢʪʫ ʜʣʷ ʧʦʪʝʥʮʽʡʥʦʛʦ 

ʛʣʷʜʘʯʘ ʯʠ ʢʦʨʠʩʪʫʚʘʯʘ. ɻʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦ ʾʽʥʬʦʨʤʘʮʽʾ ʩʴʦʛʦʜʥʽ 

ʧʨʦʥʠʢʣʠ ʡ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʬʝʨʘʭ ʜʠʟʘʡʥʫ (ʨʠʩ. ɺ.2.3.1). 

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʦʢʨʝʤʣʝʥʦ ʪʘʢʽ ʩʬʝʨʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʠʟʘʡʥʽ: ʜʠʥʘʤʽʯʥʘ ʘʡʜʝʥʪʠʢʘ, ʚʝʙ-ʜʠʟʘʡʥ, 

ʜʠʟʘʡʥ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ, ʜʠʟʘʡʥ ʫʧʘʢʦʚʢʠ, ʧʦʣʽʛʨʘʬʽʷ, ʟʦʚʥʽʰʥʷ ʨʝʢʣʘʤʘ, 

ʤʠʩʪʝʮʪʚʦ ʪʘ ʽʣʶʩʪʨʘʮʽʷ ʫ ʛʨʘʬʽʯʥʦʤʫ ʜʠʟʘʡʥʽ; ʘʨʭʽʪʝʢʪʫʨʥʠʡ, ʣʘʥʜʰʘʬʪʥʠʡ ʪʘ 

ʬʫʪʫʨʠʩʪʠʯʥʠʡ ʜʠʟʘʡʥ ʫ ʜʠʟʘʡʥʽ ʩʝʨʝʜʦʚʠʱʘ; ʜʠʟʘʡʥ ʦʜʷʛʫ, ʽʥʜʫʩʪʨʽʘʣʴʥʠʡ ʪʘ 

ʬʝʰʥ-ʜʠʟʘʡʥ ʫ ʧʨʦʤʠʩʣʦʚʦʤʫ ʜʠʟʘʡʥʽ ʪʘ ʚʢʣʶʯʘʶʪʴ ʙʝʟʧʝʯʥʠʡ ʜʠʟʘʡʥ, 

ʝʢʦʣʦʛʽʯʥʠʡ ʜʠʟʘʡʥ, ʤʦʫʰʠʥ ʜʠʟʘʡʥ ʷʢ ʦʢʨʝʤʽ ʛʘʣʫʟʽ. 

ɼʠʟʘʡʥ ʧʝʨʝʜʘʻ ʨʝʣʝʚʘʥʪʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʧʨʦʜʫʢʪ ʜʝʤʦʥʩʪʨʫʶʯʠ 

ʧʦʻʜʥʘʥʥʷ ʪʚʦʨʯʦʛʦ ʪʘ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ. ʇʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʢʦʜʦʚʘʥʠʭ 

ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʟʘʩʦʙʠ ʜʠʟʘʡʥʫ ʚʠʢʦʨʠʪʦʚʫʶʪʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʴʥʠʭ 

ʨʽʰʝʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʨʘʬʽʢʠ ʜʣʷ ʨʝʢʣʘʤʠ ʪʦʚʘʨʫ ʘʙʦ ʧʦʩʣʫʛʠ. ɹʨʝʥʜʠ ʪʘ 

ʢʦʤʧʘʥʽʾ ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʟʘʮʽʢʘʚʣʝʥʽ ʥʝ ʪʽʣʴʢʠ ʚ ʝʩʪʝʪʠʯʥʦʤʫ ʟʦʚʥʽʰʥʴʦʤʫ ʚʠʛʣʷʜʽ ʧʨʦʜʫʢʪʫ, ʘ ʡ ʚ ʡʦʛʦ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ, ʘ ʦʪʞʝ, ʜʠʟʘʡʥ ʧʦʚʠʥʝʥ ʟʘʦʭʦʪʠʪʠ ʢʣʽʻʥʪʘ ʢʫʧʠʪʠ ʧʨʦʜʫʢʪ ʯʠ 

ʧʦʩʣʫʛʫ. ɼʣʷ ʮʴʦʛʦ ʜʠʟʘʡʥʝʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʽʥʥʦʚʘʮʽʡʥʽ 
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ʽʥʩʪʨʫʤʝʥʪʠ.  

ʄʠʩʪʝʮʪʚʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʻ ʧʝʨʝʭʦʜʦʤ ʤʽʞ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʽ ʭʫʜʦʞʥʽʤ, ʘʜʞʝ ʢʦʜʠ ʩʧʦʯʘʪʢʫ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚ ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘʣʝ ʩʴʦʛʦʜʥʽ ʚʦʥʠ ʚʠʡʰʣʠ ʟʘ ʨʘʤʢʠ 

ʩʚʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʢʦʨʽʥʥʷ. ʊʦʤʫ ʜʠʟʘʡʥʝʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʾʭ ʷʢ ʤʽʩʪ ʤʽʞ 

ʬʽʟʠʯʥʠʤ ʽ ʮʠʬʨʦʚʠʤ, ʪʠʤ ʩʘʤʠʤ ʥʘʜʘʶʯʠ ʛʣʷʜʘʯʫ ʥʘʙʫʪʠ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʜʦʩʚʽʜʫ ʡ ʛʣʠʙʰʝ ʟʘʛʣʠʙʠʪʠʩʷ ʚ ʾʭʥʽ ʨʦʙʦʪʠ. 

ʉʴʦʛʦʜʥʽ ʙʘʛʘʪʦ ʢʦʤʧʘʥʽʡ ʪʘ ʙʨʝʥʜʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʜʦʚʘʥʫ 

ʽʥʬʦʨʤʘʮʽʶ, ʱʦʙ ʟʨʦʙʠʪʠ ʧʦʢʫʧʢʠ ʟʨʫʯʥʽʰʠʤʠ ʜʣʷ ʧʦʢʫʧʮʽʚ. ʊʘʢ, ʱʦʙ 

ʟʙʽʣʴʰʠʪʠ ʧʨʦʜʘʞʽ ʛʣʦʙʘʣʴʥʠʡ ʨʦʟʜʨʽʙʥʠʡ ʙʨʝʥʜ Zara ʪʝʞ ʚʠʢʦʨʠʩʪʘʚ 

ʤʘʪʨʠʯʥʠʡ ʢʦʜ ʫ ʚʽʪʨʠʥʘʭ ʩʚʦʾʭ ʤʘʛʘʟʠʥʽʚ, ʱʦʙ ʜʦʟʚʦʣʠʪʠ ʧʦʢʫʧʮʷʤ 

ʩʢʦʨʠʩʪʘʪʠʩʷ ʟʥʠʞʢʦʶ ʥʘ ʘʢʮʽʡʥʽ ʪʦʚʘʨʠ (ʨʠʩ. ɺ.2.3.2). ɯʥʰʠʤ ʧʨʠʢʣʘʜʦʤ 

ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʨʝʟʶʤʝ ɺʽʢʪʦʨʘ 

ʇʝʪʽ (Victor Petit), ̫ ʢʠʡ ʜʦʜʘʚ ʩʚʦʶ ʬʦʪʦʛʨʘʬʽʶ ʽʟ ʧʨʠʢʣʝʻʥʠʤ ʜʦ ʨʦʪʘ QR-ʢʦʜʦʤ. 

ʇʽʩʣʷ ʩʢʘʥʫʚʘʥʥʷ ʢʦʜʫ ʤʦʙʽʣʴʥʠʤ ʧʨʠʩʪʨʦʻʤ ʟʘʧʫʩʢʘʻʪʴʩʷ ʚʽʜʝʦ ʟ ʨʦʪʦʚʠʤʠ 

ʨʫʭʘʤʠ. ʗʢʱʦ ʨʦʟʪʘʰʫʚʘʪʠ ʤʦʙʽʣʴʥʠʡ ʪʝʣʝʬʦʥ ʫ ʧʦʟʥʘʯʝʥʦʤʫ ʤʽʩʮʽ, ʬʦʪʦʛʨʘʬʽʷ 

ʧʦʯʠʥʘʻ ʛʦʚʦʨʠʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʩʢʣʘʜʘʻʪʴʩʷ ʚʨʘʞʝʥʥʷ, ʱʦ ʣʶʜʠʥʘ ʨʦʟʤʦʚʣʷʻ ʟ 

ʚʘʤʠ ʦʩʦʙʠʩʪʦ (ʨʠʩ. ɺ.2.3.3). 

ʅʽʤʝʮʴʢʠʡ ʭʫʜʦʞʥʠʢ ʐʚʝʟʘ (Sweza) ʽʥʪʝʛʨʫʚʘʚ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʚ ʩʚʦʾ 

ʨʦʙʦʪʠ, ʪʘʢʠʤ ʯʠʥʦʤ, ʧʨʠʚʥʦʩʷʯʠ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʚʠʤʽʨ ʫ 

ʤʠʩʪʝʮʪʚʦ. ɺʽʥ ʚʠʜʽʣʷʻʪʴʩʷ ʩʚʦʾʤ ʽʥʥʦʚʘʮʽʡʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʜʦʟʚʦʣʷ ̒ʛʣʷʜʘʯʘʤ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʡʦʛʦ ʨʦʙʦʪʘʤʠ, ʩʢʘʥʫʶʯʠ ʢʦʜʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʤʝʨʠ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ ʱʦʙ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʜʦʜʘʪʢʦʚʠʭ 

ʜʘʥʠʭ [181]. ʊʘʢʠʤ ʯʠʥʦʤ, ʫ 2013 ʨʦʮʽ ʩʪʚʦʨʶʻʪʴʩʷ ʟʚôʷʟʦʢ ʤʽʞ ʭʫʜʦʞʥʠʢʦʤ, 

ʨʦʙʦʪʦʶ ʪʘ ʘʫʜʠʪʦʨʽʻʶ, ʜʝ ʧʝʨʰʠʡ ʧʨʘʛʥʝ ʟʙʝʨʝʛʪʠ ʩʧʘʜʱʠʥʫ ʩʚʦʾʭ ʪʚʦʨʽʥʴ 

ʜʦʟʚʦʣʷʶʯʠ ʾʤ ʟʙʝʨʽʛʪʠʩʴ ʟ ʯʘʩʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʪʦʛʨʘʬʽʾ ʪʘ ʧʦʩʪʽʡʥʦʾ ʟʘʤʽʥʠ 

QR-ʢʦʜʽʚ, ʪʘʢʠʤ ʯʠʥʦʤ ʧʨʦʧʦʥʫʶʯʠ ʥʦʚʠʡ ʧʦʛʣʷʜ ʥʘ ʩʫʯʘʩʥʝ ʤʽʩʴʢʝ ʤʠʩʪʝʮʪʚʦ 

(ʨʠʩ. ɺ.2.3.4). 

 ɯʜʝʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʧʨʦʜʘʞʫ ʘʚʽʘʢʚʠʪʢʽʚ ʙʫʣʘ 

ʨʦʟʨʦʙʣʝʥʘ ʢʦʤʧʘʥʽʻʶ Ogilvy & Mather, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʧʝʮʽʘʣʴʥʠʡ ʩʧʨʝʡ 
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ʱʦʙ ʥʘʤʘʣʶʚʘʪʠ QR-ʢʦʜʠ, ʷʢʽ ʙʫʣʦ ʙ ʚʠʜʥʦ ʣʠʰʝ ʧʽʜ ʜʦʱʝʤ. ʋ ʩʝʟʦʥ ʜʦʱʽʚ ʥʘ 

ʚʫʣʠʮʷʭ ɻʦʥʢʦʥʛʫ ʟôʷʚʣʷʣʠʩʷ QR-ʢʦʜʠ ʽʟ ʥʘʧʠʩʦʤ çʅʘ ʌʽʣʽʧʧʽʥʘʭ ʩʦʥʷʯʥʦè, ʷʢʽ 

ʩʧʨʷʤʫʚʘʣʠ ʣʶʜʠʥʫ, ʷʢʘ ʜʝʢʦʜʫʻ ʢʦʜ ʥʘ ʚʝʙ-ʩʘʡʪ Cebu Pacific Airlines, ʜʝ ʚʦʥʘ 

ʤʦʛʣʘ ʦʪʨʠʤʘʪʠ ʟʥʠʞʢʠ ʥʘ ʘʚʽʘʢʚʠʪʢʠ (ʨʠʩ. ɺ.2.3.5). 

ɯʥʰʠʤ ʧʨʠʢʣʘʜʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʻ QR-

ʢʦʜʠ ʜʣʷ ʨʝʢʣʘʤʠ ʚʨʦʮʣʘʚʩʴʢʦʛʦ ʛʫʨʪʫ çKarieraè. ɼʣʷ ʧʨʦʩʣʫʭʦʚʫʚʘʥʥʷ ʧʽʩʝʥʴ 

ʛʣʷʜʘʯʫ ʧʦʪʨʽʙʥʦ ʚʽʜʩʢʘʥʫʚʘʪʠ ʢʦʜʠ ʢʘʤʝʨʦʶ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ ʜʣʷ ʪʦʛʦ, ɦ ʦʙ 

ʧʨʦʩʣʫʭʘʪʠ ʦʩʪʘʥʥʽ ʟʘʧʠʩʠ ʛʫʨʪʫ (ʨʠʩ. ɺ.2.3.6). ʉʴʦʛʦʜʥʽ ʛʨʘʬʽʪʽ ʪʝʞ ʧʦʻʜʥʫʶʪʴ 

ʟ ʧʦʩʪʽʡʥʦʶ ʮʠʬʨʦʚʦʶ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, 

ʭʫʜʦʞʥʠʢʠ ʌʘʡʣʝ ʪʘ ɻʘʥʟʽʨ (Faile, Ganzeer) ʚʙʫʜʦʚʫʶʪʴ ʢʦʜʠ ʫ ʩʚʦʾ ʨʦʙʦʪʠ, 

ʚʽʜʩʢʘʥʫʚʘʚʰʠ ʷʢʽ ʛʣʷʜʘʯʽ ʧʦʪʨʘʧʣʷʶʪʴ ʥʘ ʚʝʙ-ʩʘʡʪ ʟ ʦʥʣʘʡʥ-ʧʦʨʪʬʦʣʽʦ. ʆʜʥʘʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʛʨʘʬʽʪʽ ʪʘʢʦʞ ʚʠʢʣʠʢʘʻ ʧʨʦʙʣʝʤʠ, ʦʩʢʽʣʴʢʠ 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨ ʚʫʣʠʯʥʦʛʦ ʤʠʩʪʝʮʪʚʘ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʾʭ 

ʚʠʜʘʣʝʥʥʷ ʘʙʦ ʮʝʥʟʫʨʠ. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʚʝʙ-ʪʝʭʥʦʣʦʛʽʡ. ɺʝʙ-

ʨʝʩʫʨʩʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʨʫʯʥʠʤʠ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ, ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʪʘ 

ʤʘʪʠ ʧʨʠʻʤʥʠʡ ʜʠʟʘʡʥ. ʉʘʤʝ ʚʝʙ-ʜʠʟʘʡʥ ʥʘʮʽʣʝʥʠʡ ʥʘ ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚʟʘʻʤʦʜʽʾ ʩʧʦʞʠʚʘʯʘ ʟ ʮʠʬʨʦʚʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ.  

ʅʘʧʨʠʢʣʘʜ, ʚʽʜʦʤʠʡ ʙʨʝʥʜ LôOreal ʚʠʢʦʨʠʩʪʦʚʫʻ QR-ʢʦʜʠ ʫ ʪʘʢʩʽ (ʨʠʩ. 

ɺ.2.3.7). ɺʦʥʠ ʧʦʚ'ʷʟʫʶʪʴ ʤʘʪʨʠʯʥʠʡ ʢʦʜ ʽʟ ʚʝʙ-ʩʘʡʪʦʤ ʤʘʛʘʟʠʥʫ, ʜʦʟʚʦʣʷʶʯʠ 

ʧʘʩʘʞʠʨʘʤ ʨʦʙʠʪʠ ʧʦʢʫʧʢʠ ʫ ʟʘʪʦʨʘʭ. ʇʽʜ ʯʘʩ ʊʠʞʥʷ ʤʦʜʠ ʚ ʅʴʶ-ʁʦʨʢʫ L'Oreal 

ʪʘ Glamour ʧʝʨʝʪʚʦʨʠʣʠ ʧʘʨʢ ʪʘʢʩʽ ʥʘ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʜʣʷ ʧʦʢʫʧʦʢ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ QR-ʢʦʜʠ ʚ ʟʘʜʥʽʡ ʯʘʩʪʠʥʽ ʢʘʙʽʥʠ ʜʣʷ ʚʽʜʧʨʘʚʢʠ ʧʘʩʘʞʠʨʽʚ ʚ 

ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥ. ɿʘ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ, ʢʦʞʝʥ ʪʨʝʪʽʡ ʧʘʩʘʞʠʨ ʚʽʜʩʢʘʥʫʚʘʚ ʢʦʜ, 

25% ʟʜʽʡʩʥʠʣʠ ʧʦʢʫʧʢʫ ʪʘ 90% ʟʘʚʘʥʪʘʞʠʣʠ ʤʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ L'Oreal [147]. 

ʆʯʝʚʠʜʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʽʚ ʜʘʻ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʪʦʤʫ ʜʝʜʘʣʽ ʙʽʣʴʰʝ 

ʙʨʝʥʜʽʚ ʚʥʦʩʷʪʴ ʟʤʽʥʠ ʫ ʩʚʦʾ ʢʦʤʧʘʥʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʥʥʦʚʘʮʽʡʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, 

ʘ ʩʘʤʝ ï ʢʦʜʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ.  

ɼʝʷʢʽ ʢʦʤʧʘʥʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ QR-ʢʦʜʘʭ ʤʘʨʢʝʨʠ ʜʦʧʦʚʥʝʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ, ʷʢʽ ʥʦʩʷʪʴ ʥʘʟʚʫ AR-ʢʦʜʠ. ʅʘʧʨʠʢʣʘʜ, ʢʦʤʧʘʥʽʷ Nike ʨʦʙʠʪʴ ʚʟʫʪʪʷ 
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ʥʘ ʟʘʤʦʚʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ [134]. ʂʦʤʧʘʥʽʷ ʧʝʨʝʪʚʦʨʠʣʘ 

QR-ʢʦʜʠ ʥʘ ɸR-ʢʦʜʠ ʚʠʢʦʨʠʩʪʘʚʰʠ ʜʦʧʦʚʥʝʥʫ ʨʝʘʣʴʥʽʩʪʴ. ɺʦʥʠ ʩʪʚʦʨʠʣʠ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʝʢʩʢʣʶʟʠʚʥʽ ʤʦʜʝʣʽ ʚʟʫʪʪʷ ʜʣʷ ʢʣʽʻʥʪʽʚ, ʜʦ ʢʦʞʥʦʾ ʟ ʷʢʠʭ ʜʦʜʘʣʠ 

ɸR-ʢʦʜ. ɺ ʨʝʟʫʣʴʪʘʪʽ, ʚʽʜʩʢʘʥʫʚʘʚʰʠ ʢʦʜ ʥʘ ʩʘʡʪʽ ʩʧʦʞʠʚʘʯ ʤʘʚ ʤʦʞʣʠʚʽʩʪʴ 

çʧʨʠʤʽʨʷʪʠè ʚʟʫʪʪʷ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʯʝʨʝʟ ʢʘʤʝʨʫ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ 

(ʨʠʩ. ɺ.2.3.8). 

ʂʦʜʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʦʞ ʢʦʤʧʘʥʽʾ ʜʣʷ ʨʝʢʣʘʤʠ 

ʥʘʜʛʨʦʙʥʠʭ ʧʘʤôʷʪʥʠʢʽʚ, ʘ ʩʘʤʝ, QR-ʢʦʜʠ ʪʘʢʦʞ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʦʟʰʠʨʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʦʤʝʨʣʦʛʦ (ʨʠʩ. ɺ.2.3.9). ʈʝʩʪʦʨʘʥʠ, 

ʢʘʬʝ ʪʘ ʙʘʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʜʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ. QR-ʢʦʜʠ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʥʘʡʧʨʦʩʪʽʰʠʭ ʜʦʜʘʪʢʽʚ, ʪʘʢʠʭ ʷʢ ʧʝʨʝʥʘʧʨʘʚʣʝʥʥʷ 

ʥʘ ʚʝʙ-ʩʘʡʪ ʨʝʩʪʦʨʘʥʫ ʘʙʦ ʬʘʥ-ʩʪʦʨʽʥʢʫ, ʟʘʚʘʥʪʘʞʝʥʥʷ ʤʝʥʶ ʥʘ ʪʝʣʝʬʦʥ, 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʪʝ, ʟʚʽʜʢʠ ʧʦʭʦʜʷʪʴ ʧʨʦʜʫʢʪʠ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʪʨʘʚʘʭ, ʧʝʨʝʥʘʧʨʘʚʣʝʥʥʷ ʥʘ ʩʧʝʮʽʘʣʴʥʫ ʧʨʦʧʦʟʠʮʽʶ, ʜʦ 

ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʨʽʰʝʥʴ, ʪʘʢʠʭ ʷʢ ʢʦʥʢʫʨʩʠ ʘʙʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʽʥʰʦʾ ʩʧʝʮʽʘʣʴʥʦ 

ʨʦʟʨʦʙʣʝʥʦʾ ʧʨʦʛʨʘʤʠ ʪʦʱʦ. 

ʆʜʥʠʤ ʽʟ ʟʥʘʯʫʱʠʭ ʪʨʝʥʜʽʚ ʮʠʬʨʦʚʦʛʦ ʤʘʨʢʝʪʠʥʛʫ ʻ ʟʙʽʣʴʰʝʥʥʷ ʫʚʘʛʠ ʜʦ 

ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ. ɺʧʨʦʚʘʜʞʫʶʯʠ ʢʦʜʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʚ ʤʘʨʢʝʪʠʥʛʦʚʽ ʢʘʤʧʘʥʽʾ, 

ʢʦʤʧʘʥʽʾ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʡ ʜʦʩʚʽʜ ʜʣʷ ʧʦʪʝʥʮʽʡʥʠʭ ʪʘ 

ʧʦʩʪʽʡʥʠʭ ʢʣʽʻʥʪʽʚ [170]. ʅʘʧʨʠʢʣʘʜ, QR-ʢʦʜ ʥʘ ʫʧʘʢʦʚʮʽ ʧʨʦʜʫʢʪʫ ʤʦʞʝ 

ʧʨʠʚʝʩʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʥʘ ʦʩʥʦʚʽ ʾʭʥʽʭ 

ʫʧʦʜʦʙʘʥʴ ʪʘ ʽʩʪʦʨʽʾ ʧʦʢʫʧʦʢ. ʎʝʡ ʨʽʚʝʥʴ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʩʪʚʦʨʶʻ ʤʽʮʥʽʰʠʡ 

ʟʚôʷʟʦʢ ʤʽʞ ʢʣʽʻʥʪʦʤ ʽ ʙʨʝʥʜʦʤ, ʱʦ ʟʨʝʰʪʦʶ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʣʦʷʣʴʥʦʩʪʽ ʪʘ ʧʨʦʜʘʞʽʚ [135].  

ɯʥʰʘ ʥʽʰʘ ʫ ʜʠʟʘʡʥʽ ï ʫʧʘʢʦʚʢʘ ʻ ʧʦʚʥʦʮʽʥʥʠʤ ʤʘʨʢʝʪʠʥʛʦʚʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʚʽʜʦʙʨʘʟʠʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ʙʨʝʥʜʫ ʪʘ 

ʤʠʪʪʻʚʦ ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʩʧʦʞʠʚʘʯʘ ʜʦ ʢʦʤʧʘʥʽʾ. ʂʦʞʥʘ ʧʣʷʰʢʘ, ʢʦʨʦʙʢʘ, ʩʫʤʢʘ, 

ʢʦʥʪʝʡʥʝʨ, ʙʘʥʢ ʘʙʦ ʢʘʥʽʩʪʨʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʧʦʚʽʩʪʠ ʽʩʪʦʨʽʶ ʙʨʝʥʜʫ. 

ʅʘʧʨʠʢʣʘʜ, ʙʨʝʥʜ Corona Extra ʚʠʢʦʨʠʩʪʘʚ QR-ʢʦʜʠ ʥʘ ʩʚʦʾʡ ʫʧʘʢʦʚʮʽ. 

ʇʽʩʣʷ ʩʢʘʥʫʚʘʥʥʷ ʢʦʜʫ ʬʦʪʦʛʨʘʬʽʾ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝʪʝ ʟʘʚʘʥʪʘʞʠʪʠ ʥʘ ʩʚʽʡ 
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ʩʤʘʨʪʬʦʥ ʥʘʩʪʽʣʴʥʽ ʽʛʨʠ, ʪʘʢʽ ʷʢ ʢʫʙʠʢʠ ʪʘ ʨʽʟʥʽ ʢʘʨʪʢʦʚʽ ʽʛʨʠ. ʂʨʽʤ ʪʦʛʦ, ʫ 

ʨʦʟʛʦʨʥʫʪʦʤʫ ʩʪʘʥʽ ʫʧʘʢʦʚʢʘ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʽʛʨʦʚʝ ʧʦʣʝ (ʨʠʩ. ɺ.2.3.10). 

ʑʝ ʦʜʥʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʘʥʛʣʽʡʩʴʢʘ ʩʪʫʜʽʷ Chase, ʷʢʘ ʨʦʟʨʦʙʠʣʘ ʩʝʨʽʶ 

ʧʦʜʘʨʫʥʢʦʚʦʛʦ ʧʘʢʫʚʘʣʴʥʦʛʦ ʧʘʧʝʨʫ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ QR-ʢʦʜʠ, ʱʦʙ ʜʘʪʠ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʽʜʝʾ ʜʣʷ ʨʽʟʜʚʷʥʠʭ ʧʦʜʘʨʫʥʢʽʚ. ʇʽʩʣʷ ʩʢʘʥʫʚʘʥʥʷ ʢʦʜʫ ʢʦʨʠʩʪʫʚʘʯʽ 

ʧʝʨʝʥʘʧʨʘʚʣʷʶʪʴʩʷ ʥʘ ʚʝʙ-ʩʘʡʪ, ʜʝ ʚʦʥʠ ʤʦʞʫʪʴ ʟʥʘʡʪʠ ʽʜʝʾ ʜʣʷ ʧʦʜʘʨʫʥʢʽʚ. ʂʨʽʤ 

ʪʦʛʦ, ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʚʟʷʪʠ ʫʯʘʩʪʴ ʫ ʨʽʟʜʚʷʥʦʤʫ ʢʦʥʢʫʨʩʽ ʚ Twitter ʽ ʚʠʛʨʘʪʠ 

ʦʜʠʥ ʽʟ çʟʥʘʡʜʝʥʠʭè ʥʘ ʧʘʧʝʨʽ ʧʦʜʘʨʫʥʢʽʚ (ʨʠʩ. ɺ.2.3.11). 

ʋ ʟʚ'ʷʟʢʫ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʮʠʬʨʦʚʦʛʦ ʤʘʨʢʝʪʠʥʛʫ ʙʨʝʥʜʠ ʧʦʯʠʥʘʶʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʥʦʚʘʮʽʡʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʽʥʪʝʛʨʫʚʘʪʠ ʦʥʣʘʡʥ ʪʘ ʦʬʣʘʡʥ ʩʚʽʪ 

ʨʘʟʦʤ. ʅʘʧʨʠʢʣʘʜ, ʘʜʚʝʥʪ-ʢʘʣʝʥʜʘʨ çɿʚʦʨʦʪʥʽʡ ʚʽʜʣʽʢ ʜʦ ʈʽʟʜʚʘè, ʷʢʠʡ ʩʪʚʦʨʠʣʘ 

ʽʣʶʩʪʨʘʪʦʨʢʘ ɼʞʦʘʥʥʘ ɹʝʰʬʦʨʜ (Joanna Bashford) ʤʽʩʪʠʪʴ ʩʝʨʝʜ ʨʽʟʜʚʷʥʠʭ 

ʽʣʶʩʪʨʘʮʽʡ ʧʨʠʭʦʚʘʥʠʭ 25 QR-ʢʦʜʽʚ. ʂʦʞʝʥ ʽʟ ʥʠʭ çʚʽʜʢʨʠʚʘʻ ʮʠʬʨʦʚʽ ʜʚʝʨʽè ʜʦ 

ʤʘʣʝʥʴʢʦʛʦ ʩʚʷʪʢʦʚʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ (ʨʠʩ. ɺ.2.3.12). ɯʥʰʠʤ ʧʨʠʢʣʘʜʦʤ ʻ 

ʨʽʟʜʚʷʥʘ ʣʠʩʪʽʚʢʘ ʟ QR-ʢʦʜʘʤʠ, ʩʪʚʦʨʝʥʘ ʨʝʢʣʘʤʥʠʤ ʘʛʝʥʪʩʪʚʦʤ TBWA ʽʟ 

ɺôʻʪʥʘʤʫ, ʱʦ ʨʦʟʢʨʠʚʘʻ ʤʦʪʠʚ ʢʦʣʷʜʢʠ ç12 ʜʥʽʚ ʈʽʟʜʚʘè, ʘ ʪʦʤʫ 12 ʢʦʜʽʚ ʱʦ ʥʘ 

ʥʽʡ ʨʦʟʤʽʱʝʥʽ ʚʝʜʫʪʴ ʜʦ ʦʢʨʝʤʦʛʦ ʚʽʜʝʦ ʥʘ YouTube (ʨʠʩ. ɺ.2.3.13). 

ɺʩʝʩʚʽʪʥʴʦ ʚʽʜʦʤʘ ʢʦʤʧʘʥʽʷ Coca-Cola, ʷʢʘ ʧʦʯʠʥʘʣʘ ʟ ʪʨʘʜʠʮʽʡʥʠʭ 

ʝʪʠʢʝʪʦʢ ʧʨʦʜʫʢʪʽʚ ʪʘ ʜʨʫʢʦʚʘʥʦʾ ʨʝʢʣʘʤʠ, ʩʴʦʛʦʜʥʽ ʚʠʢʦʨʠʩʪʦʚʫʻ QR-ʢʦʜʠ ʥʘ 

ʝʪʠʢʝʪʢʘʭ ʩʚʦʾʭ ʧʨʦʜʫʢʪʽʚ, ʱʦʙ ʟʘʣʫʯʠʪʠ ʙʽʣʴʰʝ ʢʣʽʻʥʪʽʚ ʥʘ ʩʚʦʾ ʦʥʣʘʡʥ ʩʝʨʚʽʩʠ 

(ʨʠʩ. ɺ.2.3.14). 

ɸʛʝʥʪʩʪʚʦ Leo Burnett Ukraine ʧʨʦʩʫʥʫʣʦʩʷ ʚʧʝʨʝʜ, ʚʠʢʦʨʠʩʪʘʚʰʠ 

ʜʦʧʦʚʥʝʥʫ ʨʝʘʣʴʥʽʩʪʴ. ʋ ʢʦʞʥʫ ʫʧʘʢʦʚʢʫ ɹʘʨʥʽ ʚʦʥʠ ʚʢʣʘʜʘʣʠ ʢʘʨʪʦʯʢʫ ʟ ɸR-

ʢʦʜʦʤ, ʚʽʜʩʢʘʥʫʚʘʚʰʠ ʷʢʠʡ ʤʦʞʥʘ ʙʫʣʦ ʧʦʙʘʯʠʪʠ ʯʝʨʝʟ ʢʘʤʝʨʫ ʤʦʙʽʣʴʥʦʛʦ 

ʪʝʣʝʬʦʥʫ ʜʦʽʩʪʦʨʠʯʥʠʭ ʜʠʥʦʟʘʚʨʽʚ ʪʘ ʨʦʟʤʽʩʪʠʪʠ ʾʭ ʫ ʙʫʜʠʥʢʫ ʯʠ ʚʫʣʠʮʽ ʚ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ (ʨʠʩ. ɺ.2.3.15). ʊʘʢʠʤ ʯʠʥʦʤ, ʙʨʝʥʜ çɹʘʨʥʽè ʫʩʴʦʛʦ ʟʘ 3 ʤʽʩʷʮʽ 

(ʢʚʽʪʝʥʴ-ʯʝʨʚʝʥʴ 2021 ʨʦʢʫ) ʚ ʋʢʨʘʾʥʽ, ɻʨʫʟʽʾ, ʪʘ ʄʦʣʜʦʚʽ ʧʨʦʜʘʣʠ ʧʦʥʘʜ 4 

ʤʽʣʴʡʦʥʠ ʫʧʘʢʦʚʦʢ ʣʘʩʦʱʽʚ ʽʟ ʜʠʥʦʢʘʨʪʢʘʤʠ [174]. 

ɼʠʟʘʡʥ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ ʩʴʦʛʦʜʥʽ ʪʘʢʦʞ ʤʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʧʨʠ ʨʦʟʨʦʙʮʽ 

ʜʠʟʘʡʥʫ ʜʦʜʘʪʢʽʚ, ʷʢʽ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʚʠʟʥʘʯʘʻ ʫʩʧʽʭ ʙʽʟʥʝʩʫ ʚ 
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ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ. ʅʘʧʨʠʢʣʘʜ, Lingibli ï ʮʝ ʜʦʜʘʪʦʢ, ʷʢʠʡ ʨʦʟʨʦʙʣʝʥʠʡ ʜʣʷ 

ʚʠʚʯʝʥʥʷ ʽʥʦʟʝʤʥʦʾ ʤʦʚʠ ʟʘ ʜʦʧʦʤʦʛʦʶ QR-ʢʦʜʽʚ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʥʴʦʛʦ ʤʦʞʥʘ 

ʨʦʟʜʨʫʢʫʚʘʚʰʠ ʢʦʜʠ ʥʘ ʧʨʠʥʪʝʨʽ ʪʘ ʥʘʢʣʝʾʚʰʠ ʾʭ ʥʘ ʧʨʝʜʤʝʪʠ ʰʚʠʜʢʦ ʪʘ ʷʢʽʩʥʦ 

ʚʠʚʯʠʪʠ ʙʘʟʦʚʽ ʩʣʦʚʘ. ʉʢʘʥʫʶʯʠ ʤʘʪʨʠʯʥʽ ʢʦʜʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʙʽʣʴʥʦʛʦ 

ʪʝʣʝʬʦʥʫ ʢʦʨʠʩʪʫʚʘʯ ʯʫʻ ʚʠʤʦʚʫ ʩʣʦʚʘ ʪʘ ʧʨʠʢʣʘʜʠ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʨʠʩ. 

ɺ.2.3.16). 

ʇʘʥʜʝʤʽʷ COVID-19, ʱʦ ʚʽʜʙʫʣʘʩʷ ʫ ʩʚʽʪʽ ʟ ʧʦʯʘʪʢʫ 2020 ʨʦʢʫ, ʩʧʦʥʫʢʘʣʘ 

ʜʠʟʘʡʥʝʨʽʚ ʧʝʨʝʦʩʤʠʩʣʠʪʠ ʧʨʝʟʝʥʪʘʮʽʶ ʥʦʚʠʭ ʢʦʣʝʢʮʽʾ ʧʫʙʣʽʮʽ. ɯʥʥʦʚʘʮʽʡʥʠʡ 

ʧʨʦʝʢʪ çʇʦʪʦʡʙʽʯʥʠʡ ʩʚʽʪ: ʝʧʦʭʘ ʟʘʚʪʨʘʰʥʴʦʛʦ ʜʥʷè, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ 

ʚʽʨʪʫʘʣʴʥʦʛʦ ʩʚʽʪʫ, ʚ ʷʢʠʡ ʤʦʞʥʘ ʧʦʪʨʘʧʠʪʠ ʜʝʢʦʜʫʚʘʚʰʠ ʢʦʜ, ʨʦʟʨʦʙʣʝʥʠʡ 

ʙʨʝʥʜʦʤ Balenciaga (ʨʠʩ. ɺ.2.3.17). ʉʧʦʞʠʚʘʯʽ ʤʦʛʣʠ ʧʝʨʝʛʣʷʥʫʪʠ ʢʦʣʝʢʮʽʶ 

ʦʩʽʥʴ-ʟʠʤʘ 2021-2022 ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ.  

ʋ ʧʦʣʽʛʨʘʬʽʾ ʛʨʘʬʽʯʥʘ ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ 

ʨʦʟʨʦʙʮʽ ʚʽʟʠʪʽʚʦʢ, ʧʣʘʢʘʪʽʚ, ʬʣʘʻʨʽʚ, ʙʘʥʝʨʽʚ ʪʦʱʦ. ʉʴʦʛʦʜʥʽ ʩʪʘʣʦ ʟʚʠʯʘʡʥʦʶ 

ʧʨʘʢʪʠʢʦʶ ʚʢʣʶʯʘʪʠ ʢʦʜʠ ʥʘ ʚʽʟʠʪʥʽ ʢʘʨʪʢʠ. ʅʘʧʨʠʢʣʘʜ, ʘʚʩʪʨʘʣʽʡʩʴʢʘ 

ʭʫʜʦʞʥʠʮʷ ɯʾʥ ʃʫ (Yiying Lu) ʨʦʟʨʦʙʠʣʘ ʧʣʘʢʘʪʠ ʟ ʛʨʘʬʽʯʥʠʤʠ ʢʦʜʦʚʘʥʠʤʠ 

ʟʦʙʨʘʞʝʥʥʷʤʠ. ʂʘʤʧʘʥʽʷ ʙʫʣʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʧʦʧʫʣʷʨʠʟʘʮʽʶ ʉʽʜʥʝʷ ʪʘ ʅʦʚʦʛʦ 

ʇʽʚʜʝʥʥʦʛʦ ʋʝʣʴʩʫ. ʎʠʬʨʦʚʽ ʽʣʶʩʪʨʘʮʽʾ ʤʽʩʪʠʣʠ ʟʥʘʢʦʚʽ ʬʽʛʫʨʠ, ʟʦʢʨʝʤʘ 

ʉʽʜʥʝʡʩʴʢʠʡ ʦʧʝʨʥʠʡ ʪʝʘʪʨ ʽ ʢʦʘʣʫ, ʽʟ ʚʙʫʜʦʚʘʥʠʤʠ QR-ʢʦʜʘʤʠ, ʷʢʽ 

ʩʧʨʷʤʦʚʫʚʘʣʠ ʛʣʷʜʘʯʽʚ ʥʘ ʥʝʱʦʜʘʚʥʦ ʟʘʧʫʱʝʥʠʡ ʚʝʙ-ʩʘʡʪ ʉʽʜʥʝʷ (ʨʠʩ. ɺ.2.3.18). 

ʊʚʽʨ ʤʠʩʪʝʮʪʚʘ ʙʫʣʦ ʥʘʜʨʫʢʦʚʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʫʜʦʞʥʽʭ ʧʨʠʥʪʝʨʽʚ ʽ 

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʚ ʄʫʟʝʾ ʽʩʪʦʨʽʾ ʢʦʤʧôʶʪʝʨʽʚ ʫ ʂʘʣʽʬʦʨʥʽʾ ʚ ʨʘʤʢʘʭ 

ɸʚʩʪʨʘʣʽʡʩʴʢʦʛʦ ʪʠʞʥʷ ʜʣʷ ʧʨʦʛʨʘʤʠ G'Day USA.  

ɯʥʰʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʨʝʢʣʘʤʘ ʚʠʩʪʘʚʢʠ ʚ ʄʫʟʝʾ ʩʫʯʘʩʥʦʛʦ ʤʠʩʪʝʮʪʚʘ ʥʘ 

ʘʚʪʦʙʫʩʥʠʭ ʟʫʧʠʥʢʘʭ ʫ ʏʠʢʘʛʦ, ʜʝ ʧʽʜ ʯʦʨʥʦ-ʙʽʣʦʶ ʨʝʢʣʘʤʦʶ ʭʦʚʘʻʪʴʩʷ ʢʦʜʦʚʘʥʝ 

ʟʦʙʨʘʞʝʥʥʷ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʦʥʝʪʠ ʯʠ ʥʽʛʪʷ ʙʫʜʴ-ʭʪʦ ʤʦʞʝ ʟʽʰʢʨʷʙʘʪʠ ʰʤʘʪʦʯʦʢ 

ʨʝʢʣʘʤʠ ʪʘ ʧʦʙʘʯʠʪʠ, ʱʦ ʧʽʜ ʥʠʤ. ʂʦʞʝʥ, ʭʪʦ ʜʽʩʪʘʥʝʪʴʩʷ QR-ʢʦʜʫ, ʤʦʞʝ 

ʚʽʜʩʢʘʥʫʚʘʪʠ ʡʦʛʦ ʪʘ ʦʪʨʠʤʘʪʠ ʜʚʘ ʢʚʠʪʢʠ ʟʘ ʮʽʥʦʶ ʦʜʥʦʛʦ (ʨʠʩ. ɺ.2.3.19). 

ʋ 2009 ʨʦʮʽ Mytoys.de, ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥ ʽʛʨʘʰʦʢ, ʧʨʦʚʽʚ ʢʘʤʧʘʥʽʶ ʥʘ 

ʚʽʜʢʨʠʪʦʤʫ ʧʦʚʽʪʨʽ, ʧʽʜ ʯʘʩ ʷʢʦʾ ʚʦʥʠ ʩʪʚʦʨʠʣʠ QR-ʢʦʜʠ ʟ ʢʫʙʠʢʽʚ Lego (ʨʠʩ. 
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ɺ.2.3.20). ʇʨʠ ʩʢʘʥʫʚʘʥʥʽ QR-ʢʦʜʠ ʥʘʧʨʘʚʣʷʣʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥ. 

ɿʘʚʜʷʢʠ ʮʽʡ ʢʘʤʧʘʥʽʾ ʧʨʦʜʘʞʽ LEGO ʚ ʤʘʛʘʟʠʥʽ ʟʨʦʩʣʠ ʥʘ 49% [174]. 

ɯʥʰʘ ʢʦʤʧʘʥʽʷ ʚʠʨʽʰʠʣʘ çʦʞʠʚʠʪʠè ʬʦʪʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʡ 

ʜʦʧʦʚʥʝʥʦʾ ʜʽʡʩʥʦʩʪʽ (AR-ʢʦʜ). ʉʢʘʥʫʚʘʚʰʠ ʬʦʪʦ ʫ ʢʥʠʟʽ ʤʦʞʥʘ ʧʝʨʝʛʣʷʥʫʪʠ 

ʚʽʜʝʦ, ʷʢʝ ʚʽʜʪʚʦʨʶʻʪʴʩʷ ʥʘ ʩʪʦʨʽʥʮʽ ʬʦʪʦʢʥʠʛʠ (ʨʠʩ. ɺ.2.3.21). 

ʂʥʠʛʘ ɸʥʜʞʝʷ ˆʣʦʚʘʮʴʢʦʛʦ (Andrzeja Gğowackiego), ʢʝʨʽʚʥʠʢʘ ɯʥʩʪʠʪʫʪʫ 

ʚʽʟʫʘʣʴʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʮʠʬʨʦʚʦʛʦ ʤʠʩʪʝʮʪʚʘ ʋʥʽʚʝʨʩʠʪʝʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʽ ʤʝʥʝʜʞʤʝʥʪʫ ʚ ɾʝʰʫʚʽ çɸʨʭʝʪʠʧʪʫʨʘ ʯʘʩʫè ð ʮʝ ʧʝʨʰʘ ʢʥʠʛʘ ʚ 

ʇʦʣʴʱʽ, ʥʘʧʠʩʘʥʘ ʛʨʘʬʽʯʥʦʶ ʤʦʚʦʶ QR-ʢʦʜʽʚ ʫ 2013 ʨʦʮʽ. ɺʽʜʩʢʘʥʦʚʘʥʠʡ ʢʦʜ 

ʤʽʩʪʠʪʴ ʪʝʢʩʪ, ʷʢʠʡ ʯʠʪʘʯ ʤʦʞʝ ʧʝʨʩʦʥʘʣʽʟʫʚʘʪʠ ʪʘ ʥʘʧʠʩʘʪʠ ʚʨʫʯʥʫ ʥʘ ʩʪʦʨʽʥʢʘʭ 

ʩʚʦʻʾ ʢʥʠʛʠ. ɺ ʮʽʣʦʤʫ, ʮʝ ʢʦʣʝʢʮʽʷ ʘʙʩʪʨʘʢʪʥʠʭ ʤʘʣʶʥʢʽʚ ʨʽʟʥʠʭ ʢʫʣʴʪʫʨ ʽ 

ʚʽʨʫʚʘʥʴ, ʘ ʪʘʢʦʞ QR-ʢʦʜʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ ʧʨʠʭʦʚʘʥʠʡ ʪʝʢʩʪ, ʷʢʠʡ ʟʯʠʪʫʶʪʴ ʯʠʪʘʯʽ 

ʚʽʜʧʦʚʽʜʥʠʤ ʜʦʜʘʪʢʦʤ (ʨʠʩ. ɺ.2.3.22).  

ʃʠʩʪʽʚʢʠ, ʨʦʟʨʦʙʣʝʥʽ ʽʥʪʝʨʘʢʪʠʚʥʠʤ ʘʛʝʥʪʩʪʚʦʤ NOA, ʧʦʜʘʥʽ ʚ ʚʠʛʣʷʜʽ 

ʩʧʝʮʽʘʣʴʥʠʭ ʩʫʚʝʥʽʨʽʚ, ʷʢʽ ʤʘʣʠ çʧʨʠʥʝʩʪʠ ʫʜʘʯʫè ʜʽʶʯʠʤ ʢʣʽʻʥʪʘʤ ʢʦʤʧʘʥʽʾ 

(ʨʠʩ. ɺ.2.3.23), ʘʙʦ ʨʽʟʜʚʷʥʽ ʣʠʩʪʽʚʢʠ ʟ QR-ʢʦʜʘʤʠ, ʷʢʽ ʧʦʩʠʣʘʶʪʴʩʷ ʥʘ ʨʽʟʜʚʷʥʽ 

ʚʽʜʝʦ ʥʘ YouTube, ʘʙʦ ʥʘ ʩʪʦʨʽʥʢʫ ʟ ʦʩʦʙʣʠʚʠʤʠ ʧʦʙʘʞʘʥʥʷʤʠ (ʨʠʩ. ɺ.2.3.24). 

ʇʨʦʬʝʩʽʡʥʽ ʜʠʟʘʡʥʝʨʠ ʨʦʟʨʦʙʣʷʶʪʴ ʪʘ ʧʨʦʻʢʪʫʶʪʴ ʢʦʤʧʦʟʠʮʽʾ ʟ ʛʦʪʦʚʠʭ 

ʝʣʝʤʝʥʪʽʚ ʘʙʦ ʩʪʚʦʨʶʶʪʴ ʥʦʚʽ ʬʦʨʤʠ, ʩʪʠʣʽ, ʤʘʢʝʪʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʪʁʴʩʷ ʚ 

ʞʫʨʥʘʣʘʭ, ʢʥʠʛʘʭ, ʧʣʘʢʘʪʘʭ, ʽʛʨʘʭ, ʘʥʽʤʘʮʽʷʭ ʪʦʱʦ. ɯʣʶʩʪʨʘʪʦʨʠ ʩʪʚʦʨʶʶʪʴ 

ʦʨʠʛʽʥʘʣʴʥʽ ʚʠʪʚʦʨʠ ʤʠʩʪʝʮʪʚʘ, ʷʢʽ ʤʦʞʫʪʴ ʥʘʙʫʚʘʪʠ ʙʫʜʴ-ʷʢʠʭ ʬʦʨʤ ʚʽʜ ʦʙô̒ ʢʪʘ 

ʦʙʨʘʟʦʪʚʦʨʯʦʛʦ ʤʠʩʪʝʮʪʚʘ ʜʦ ʽʣʶʩʪʨʘʮʽʡ ʢʥʠʛ.  

ʊʘʢʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʚʠʢʦʥʘʥʘ ʘʢʚʘʨʝʣʣʶ ʩʝʨʽʷ ʨʦʙʽʪ ʢʠʪʘʡʩʴʢʦʾ ʭʫʜʦʞʥʠʮʽ 

ɯʾʥ ʃʫ (Yiying Lu) çʇʦʨʪʘʣ ʜʦ ʥʝʚʽʜʦʤʦʛʦè. ɯʣʶʩʪʨʘʮʽʾ ʩʢʣʘʜʘʶʪʴʩʷ ʟ 7 ʭʠʞʠʭ 

ʨʦʩʣʠʥ ʪʘ ʤʽʩʪʷʪʴ ʚʙʫʜʦʚʘʥʽ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ, ʷʢʽ ʧʽʩʣʷ ʩʢʘʥʫʚʘʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʦʙʽʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ʚʽʜʢʨʠʚʘʶʪʴ ʧʦʚʥʝ ʩʧʦʚʽʣʴʥʝʥʝ ʚʽʜʝʦ, ʱʦʙ 

ʧʦʢʘʟʘʪʠ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʪʚʦʨʫ ʤʠʩʪʝʮʪʚʘ (ʨʠʩ. ɺ.2.3.25). ʊʘʢʠʤ ʯʠʥʦʤ, 

ʭʫʜʦʞʥʠʮʷ ʥʘʤʘʛʘʻʪʴʩʷ ʧʦʜʦʣʘʪʠ ʧʨʽʨʚʫ ʤʽʞ ʤʠʩʪʝʮʪʚʦʤ ʽ ʪʝʭʥʦʣʦʛʽʷʤʠ ʰʣʷʭʦʤ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʦʚʠ ʥʘ ʚʽʟʫʘʣʴʥʫ ʤʦʚʫ, ʘʜʞʝ ʪʚʦʨʠ ʤʠʩʪʝʮʪʚʘ ʟ 

ʧʽʜʪʨʠʤʢʦʶ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʜʦʟʚʦʣʷʶʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʚʟʘʻʤʦʜʽʷʪʠ ʟ 
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ʤʠʩʪʝʮʪʚʦʤ, ʘ ʪʝʭʥʦʣʦʛʽʷ ʩʣʫʞʠʪʴ ʧʦʨʪʘʣʦʤ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ ʪʚʦʨʯʦʛʦ ʧʨʦʮʝʩʫ, 

ʱʦ ʧʦʢʨʘʱʫʻ ʚʨʘʞʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʽʜ ʩʧʦʛʣʷʜʘʥʥʷ ʥʘ ʥʴʦʛʦ. 

ɿʙʘʣʘʥʩʦʚʘʥʝ ʧʦʻʜʥʘʥʥʷ ʽʣʶʩʪʨʘʪʠʚʥʦʾ ʛʨʘʬʽʢʠ ʨʦʟʨʦʙʠʣʘ ʢʦʤʧʘʥʽʷ ʄʊS. 

ɺʦʥʘ ʥʘʜʘʣʘ ʢʦʞʥʦʤʫ ʟ ʩʚʦʾʭ ʚʽʧ-ʢʣʽʻʥʪʽʚ ʽʥʥʦʚʘʮʽʡʥʠʡ ʢʘʣʝʥʜʘʨ, ʷʢʠʡ ʥʘʜʘʚʘʚ 

ʙʝʟʢʦʰʪʦʚʥʽ ʙʦʥʫʩʠ ʚʽʜ ʙʨʝʥʜʫ ʄʊS ʫ ʢʦʞʥʦʤʫ ʤʽʩʷʮʽ ʨʦʢʫ (ʨʠʩ. ɺ.2.3.26). ʋ 

2016 ʨʦʮʽ ʧʦʨʪʘʣ Ambient Media ʚʠʧʫʩʪʠʚ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʚʠʪʚʽʨ ʤʠʩʪʝʮʪʚʘ, ʷʢʠʡ 

çʨʦʟʧʦʚʽʜʘʻ ʽʩʪʦʨʽʾè (ʨʠʩ. ɺ.2.3.27). ʅʘʪʦʤʽʩʪʴ, ʽʥʩʪʘʣʷʮʽʷ ʨʦʟʨʦʙʣʝʥʘ ʥʘ ʦʩʥʦʚʽ 

ʪʨʠʚʠʤʽʨʥʦʛʦ QR-ʢʦʜ çArt in the Darkè (2021 ʨ.) ʨʦʟʢʨʠʚʘʻ ʽʜʝʶ ʭʠʪʢʦʩʪʽ ʩʚʽʪʫ ʚ 

ʷʢʦʤʫ ʞʠʚʝ ʣʶʜʩʪʚʦ (ʨʠʩ. ɺ.2.3.28). 

ʂʘʨʪʠʥʠ ʟ QR-ʢʦʜʦʤ ʟʘʣʫʯʘʣʠ ʛʣʷʜʘʯʽʚ ʥʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʚʝʙ-ʩʘʡʪ ʟ 

ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʛʨʫʧʦʚʫ ʚʠʩʪʘʚʢʫ ʭʫʜʦʞʥʠʢʘ, ʜʝ ʚʦʥʠ ʙʫʣʠ ʧʦʢʘʟʘʥʽ. ɺʠʩʪʘʚʢʘ 

ʊʨʝʚʦʨʘ ɼʞʦʥʩʘ (Trevor Jones) çɿʥʘʢ ʢʨʘʩʠè ʚʽʜʙʫʣʘʩʷ ʚ ʛʘʣʝʨʝʾ Union Gallery ʚ 

ɽʜʠʥʙʫʨʟʽ. ʂʘʨʪʠʥʠ ʙʫʣʠ ʟʚôʷʟʢʦʤ ʽʟ ʽʥʪʝʨʘʢʪʠʚʥʦʶ ʦʥʣʘʡʥ-ʛʘʣʝʨʝʻʶ, 

ʥʘʧʦʚʥʝʥʦʶ ʪʚʦʨʘʤʠ ʤʠʩʪʝʮʪʚʘ, ʟʘʚʘʥʪʘʞʝʥʠʤʠ ʽʥʰʠʤʠ ʭʫʜʦʞʥʠʢʘʤʠ ʟ ʫʩʴʦʛʦ 

ʩʚʽʪʫ. ʎʝ ʙʫʣʦ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʚʠʢʣʠʢʦʤ, ʘʣʝ ʚʨʝʰʪʽ-ʨʝʰʪ ʧʨʦʻʢʪ ʟʘʢʽʥʯʠʚʩʷ ʟ 

ʧʦʥʘʜ 500 ʪʚʦʨʘʤʠ ʤʠʩʪʝʮʪʚʘ, ʟʘʚʘʥʪʘʞʝʥʠʤʠ ʚ ʛʘʣʝʨʝʶ ʭʫʜʦʞʥʠʢʘʤʠ ʟ 27 

ʨʽʟʥʠʭ ʢʨʘʾʥ. ʋ ʧʝʚʥʦʤʫ ʩʝʥʩʽ QR-ʢʘʨʪʠʥʠ ʩʪʘʣʠ ʧʦʨʪʘʣʘʤʠ ʜʦ ʮʠʬʨʦʚʦʛʦ ʚʠʤʽʨʫ 

ʥʘʩʝʣʝʥʦʛʦ ʽʥʰʠʤ ʤʠʩʪʝʮʪʚʦʤ ʽ ʭʫʜʦʞʥʠʢʘʤʠ. ɻʣʷʜʘʯʽ ʤʦʛʣʠ ʩʧʽʣʢʫʚʘʪʠʩʷ ʟ 

ʮʠʤʠ ʭʫʜʦʞʥʠʢʘʤʠ ʯʝʨʝʟ ʢʘʨʪʠʥʠ (ʨʠʩ. ɺ.2.3.29).  

ʄʠʩʪʝʮʴʢʝ ʚʠʨʘʞʝʥʥʷ QR-ʢʦʜʽʚ ʚʠʭʦʜʠʪʴ ʟʘ ʨʘʤʢʠ ʽʥʩʪʘʣʷʮʽʡ, ʛʨʘʬʽʪʽ ʪʘ 

ʤʦʜʠ. ʊʘʢʽ ʩʢʫʣʴʧʪʦʨʠ, ʷʢ ɽʨʽʢ ɸʣʴʩʪʨʴʦʤ (Eric Ahlstrºm), ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʾʭ ʫ 

ʩʚʦʾʭ ʨʦʙʦʪʘʭ, ʩʪʚʦʨʶʶʯʠ ʪʚʦʨʠ ʟ ʧʨʠʭʦʚʘʥʠʤʠ ʮʠʬʨʦʚʠʤʠ ʥʘʨʘʪʠʚʘʤʠ. 

ʂʘʨʪʠʥʠ ʪʘʢʠʭ ʭʫʜʦʞʥʠʢʽʚ, ʷʢ ɼʞʦʰʫʘ ɼʝʚʽʩ (Joshua Davis) ̔ ʥʪʝʛʨʫʶʪʴ QR-ʢʦʜʠ 

ʫ ʩʚʦʾ ʢʦʤʧʦʟʠʮʽʾ, ʜʦʜʘʶʯʠ ʽʥʪʨʠʛʠ ʪʘ ʩʧʦʥʫʢʘʶʯʠ ʛʣʷʜʘʯʽʚ ʟʘʛʣʠʙʣʶʚʘʪʠʩʷ 

ʛʣʠʙʰʝ. ʅʘʧʨʠʢʣʘʜ, ʤʠʩʪʝʮʴʢʘ ʽʥʩʪʘʣʷʮʽʷ ʫ ʬʦʨʤʽ ʩʝʨʮʷ çClarion Alley Mural 

Projectè, ʜʝ ʭʫʜʦʞʥʠʢʠ ʟʤʽʥʶʶʪʴ ʜʠʟʘʡʥ, ʩʪʚʦʨʝʥʘ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʚʠʨʫʯʝʥʽ 

ʢʦʰʪʠ ʷʢʽ ʛʣʷʜʘʯ ʤʦʞʝ ʧʦʞʝʨʪʚʫʚʘʪʠ ʚʽʜʩʢʘʥʫʚʘʚʰʠ ʢʦʜʦʚʘʥʝ ʟʦʙʨʘʞʝʥʥʷ 

ʧʽʜʫʪʴ ʫ ʬʦʥʜ ʩʦʮʽʘʣʴʥʦʾ ʜʦʧʦʤʦʛʠ ʭʚʦʨʠʤ ʧʘʮʽʻʥʪʘʤ ʫ ʤʝʜʠʯʥʦʤʫ ʮʝʥʪʨʽ 

ʟʘʛʘʣʴʥʦʾ ʣʽʢʘʨʥʽ ʉʘʥ-ʌʨʘʥʮʠʩʢʦ (ʨʠʩ. ɺ.2.3.30). 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʟʨʦʩʪʘʥʥʷ ʪʝʥʜʝʥʮʽʾ ʪʘ ʧʨʦ ʽʥʬʦʨʤʦʚʘʥʽʩʪʴ ʧʨʦ ʛʨʘʬʽʯʥʽ 
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ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦ ʾʽʥʬʦʨʤʘʮʽʾ ʪʘ ʨʦʟʨʦʙʣʝʥʽ ʢʘʤʧʘʥʽʾ ʥʘ ʦʩʥʦʚʽ QR-ʢʦʜʫ ʻ 

ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʟʘʣʫʯʝʥʥʷ ʥʦʚʠʭ ʢʣʽʻʥʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʬʣʘʡʥ 

ʤʘʨʢʝʪʠʥʛʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʚʠʜʠʤʦʩʪʽ ʚ ɯʥʪʝʨʥʝʪʽ. ʄʘʪʨʠʯʥʽ ʢʦʜʠ ʩʴʦʛʦʜʥʽ 

ʟʙʽʣʴʰʫʶʪʴ ʮʽʥʥʽʩʪʴ ʙʨʝʥʜʫ ʪʘ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʙʽʟʥʝʩʫ. ʄʘʨʢʝʪʦʣʦʛʠ ʙʘʯʘʪʴ ʫ 

ʤʘʪʨʠʯʥʠʭ ʢʦʜʘʭ ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ, ʽ ʧʨʦʚʽʜʥʽ ʙʨʝʥʜʠ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʾʭ 

ʚ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʢʘʤʧʘʥʽʷʭ, ʭʦʯʘ ʙʘʛʘʪʦ ʣʶʜʝʡ ʩʢʝʧʪʠʯʥʦ ʩʪʘʚʣʷʪʴʩʷ ʜʦ ʾʭʥʴʦʾ 

ʮʽʥʥʦʩʪʽ [92].  

ʂʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʧʝʨʝʭʦʜʫ ʟ 

ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ ʜʦ ʮʠʬʨʦʚʦʛʦ. ʊʦʙʪʦ, ʩʧʦʞʠʚʘʯ ʜʝʢʦʜʫʚʘʚʰʠ QR-ʢʦʜ ʤʦʞʝ 

ʧʦʙʘʯʠʪʠ 3D-ʤʘʢʝʪ ʚ ʨʝʞʠʤʽ çʨʝʘʣʴʥʦʛʦ ʯʘʩʫè. ʇʨʠʢʣʘʜʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ 

ʢʦʜʽʚ ʻ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʤʘʛʘʟʠʥ çHouse of Innovation 000è ʫ ʅʴ-ʁʁʦʨʢʫ ʢʦʤʧʘʥʽʾ 

Nike (2018 ʨ.) (ʨʠʩ. ɺ.2.3.31). ɯʜʝʷ ʧʦʣʷʛʘʣʘ ʫ ʨʦʟʤʽʱʝʥʥʽ QR-ʢʦʜʽʚ ʧʦ ʚʩʽʡ 

ʪʝʨʠʪʦʨʽʾ ʤʘʛʘʟʠʥʫ, ʱʦ ʩʧʨʦʩʪʠʣʦ ʜʦʩʪʫʧ ʜʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʨʦʛʨʘʤʠ Nike, 

ʧʨʠʤʽʨʢʫ ʧʨʦʜʫʢʪʫ, ʦʬʦʨʤʣʝʥʥʷ ʟʘʤʦʚʣʝʥʥʷ ʪʘ ʧʦʢʫʧʢʫ ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ 

ʥʘ ʤʘʥʝʢʝʥʘʭ ʫ ʤʘʛʘʟʠʥʽ.  

ɯʥʰʠʤ ʧʨʠʢʣʘʜʦʤ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʧʨʦ̒ʢʪ Code Unique 2013 ʨʦʢʫ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʧʝʨʰʦʛʦ ʚ ʩʚʽʪʽ ʛʦʪʝʣʶ ʚ ʩʪʠʣʽ çQRCodeè. ʅʘʜ ʧʨʦʻʢʪʦʤ 

ʧʨʘʮʶʚʘʣʠ ʘʚʩʪʨʽʡʩʴʢʽ ʘʨʭʽʪʝʢʪʦʨʠ Soehne & Partner. ɺʟʷʪʠʡ ʟʘ ʦʩʥʦʚʫ QR-ʢʦʜ 

ʚʽʜʦʙʨʘʞʝʥʠʡ ʫ ʚʩʴʦʤʫ ʜʠʟʘʡʥʽ ʛʦʪʝʣʶ ʣʠʰʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦ. ɼʠʟʘʡʥʝʨʠ 

ʚʠʢʦʨʠʩʪʘʣʠ ʡ ʚʽʟʫʘʣʴʥʠʡ ʚʠʛʣʷʜ ʢʦʜʫ ʜʣʷ ʨʦʟʨʦʙʢʠ ʟʦʚʥʽʰʥʴʦʛʦ ʜʠʟʘʡʥʫ, ʘ 

ʪʘʢʦʞ ʡʦʛʦ ʙʣʦʢʦʚʫ ʬʦʨʤʫ ʜʣʷ ʨʦʟʤʽʨʽʚ ʪʘ ʬʽʟʠʯʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʙʫʜʽʚʣʽ (ʨʠʩ. 

ɺ.2.3.32).  

ɸʨʭʽʪʝʢʪʫʨʥʠʡ ʜʠʟʘʡʥ ʫ ʚʠʛʣʷʜʽ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʡ ʫ 

ʚʫʣʠʯʥʦʤʫ ʤʘʨʢʝʪʠʥʛʫ. ʊʘʢ, ʫ ʌʨʘʥʮʽʾ ʤʘʛʘʟʠʥ DIY Leroy Merlin ʨʝʢʣʘʤʫʻ ʩʚʦʾ 

ʧʦʩʣʫʛʠ ʯʝʨʝʟ ʨʦʟʤʽʱʝʥʝ ʛʨʘʬʽʯʥʝ ʢʦʜʦʚʘʥʝ ʟʦʙʨʘʞʝʥʥʷ (ʨʠʩ. ɺ.2.3.33). ʊʘʢʦʞ, 

ʥʘʧʨʠʢʣʘʜ, QR-ʢʦʜʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʪʁʴʩʷ ʚ ʜʠʟʘʡʥʽ ʽʥʪʝʨ'ʻʨʫ ʩʪʽʥ ʨʝʩʪʦʨʘʥʫ ʫ 

ʌʨʘʥʮʽʾ (ʨʠʩ. ɺ.2.3.34), ʘʙʦ ʛʨʘʬʽʯʥʽ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ, ʷʢʽ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʚ 

ʨʘʤʢʘʭ ʤʠʩʪʝʮʴʢʦʛʦ ʧʨʦʢ̒ʪʫ çQR Cloud Projectè ʂʽʤʦʤ ʊʨʽʩʰʘʡʥ ʽ ɼʞʘʨʦʤ 

ɻʽʨʣʽʛʩ (Kim Triesscheijn, Jarr Geerligs), ʢʦʣʠ ʧʨʠ ʩʢʘʥʫʚʘʥʥʽ ʥʘ ʪʝʣʝʬʦʥʽ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʫʯʘʩʥʽ ʘʬʦʨʠʟʤʠ ʛʦʣʣʘʥʜʩʴʢʦʛʦ ʧʠʩʴʤʝʥʥʠʢʘ, ʪʘʢʠʤ ʯʠʥʦʤ, 
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ʧʦʧʫʣʷʨʠʟʫʶʯʠ ʪʚʦʨʯʽʩʪʴ ʧʠʩʴʤʝʥʥʠʢʽʚ (ʨʠʩ. ɺ.2.3.35). 

ʋ ʣʘʥʜʰʘʬʪʥʦʤʫ ʜʠʟʘʡʥʽ ʛʨʘʬʽʯʥʘ ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʪʝʞ ʤʘʻ ʩʚʦʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʜʠʟʘʡʥʝʨʠ ʩʪʚʦʨʠʣʠ ʚʝʣʠʯʝʟʥʠʡ ʣʘʙʽʨʠʥʪ ʟ QR-ʢʦʜʫ, 

ʷʢʠʡ ʙʫʣʦ ʚʥʝʩʝʥʦ ʜʦ ʂʥʠʛʠ ʨʝʢʦʨʜʽʚ ɻʽʥʥʝʩʘ ʷʢ ʦʬʽʮʽʡʥʠʡ ʥʘʡʙʽʣʴʰʠʡ QR-ʢʦʜ 

ʫ ʩʚʽʪʽ. ɺʽʥ ʙʫʚ ʧʦʙʫʜʦʚʘʥʠʡ ʥʘ ʢʫʢʫʨʫʜʟʷʥʦʤʫ ʧʦʣʽ ʪʘ ʚʠʨʦʱʝʥʠʡ ʚ ʧʦʣʴʦʚʠʭ 

ʫʤʦʚʘʭ. ʂʦʤʧʘʥʽʾ Kraay Family Farm ʚʜʘʣʦʩʷ ʮʴʦʛʦ ʜʦʩʷʛʪʠ ʟʘʚʜʷʢʠ ʧʨʘʚʠʣʴʥʦʤʫ 

ʧʦʩʽʚʫ ʢʫʢʫʨʫʜʟʠ. ʂʦʣʠ ʨʦʩʣʠʥʠ ʜʦʩʷʛʣʠ ʧʦʪʨʽʙʥʦʾ ʚʠʩʦʪʠ, ʟôʷʚʠʚʩʷ QR-ʢʦʜ, 

ʷʢʠʡ ʤʦʞʥʘ ʙʫʣʦ ʩʢʘʥʫʚʘʪʠ ʢʘʤʝʨʦʶ ʪʝʣʝʬʦʥʫ ʟ ʣʽʪʘʢʘ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʢʦʜ ʜʣʷ ʛʨʠ ʷʢ ʣʘʙʽʨʠʥʪ (ʨʠʩ. ɺ.2.3.36). 

ʉʫʯʘʩʥʘ ʽ ʬʫʪʫʨʠʩʪʠʯʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʩʴʦʛʦʜʥʽ ʚʽʜʦʙʨʘʞʘʻ ʧʨʘʛʥʝʥʥʷ ʪʘ 

ʧʨʦʛʨʝʩʠʚʥʠʡ ʜʫʭ, ʱʦ ʟʦʩʝʨʝʜʞʝʥʠʡ ʥʘ ʬʦʨʤʽ ʪʘ ʚʠʨʘʞʝʥʥʽ ʤʘʪʝʨʽʘʣʴʥʦʩʪʽ. 

ʌʫʪʫʨʠʩʪʠʯʥʠʡ ʧʘʚʽʣʴʡʦʥ ʫ QR-ʢʦʜʘʭ ʥʘ ɺʝʥʝʮʽʘʥʩʴʢʽʡ ʘʨʭʽʪʝʢʪʫʨʥʽʡ ʙʽʻʥʘʣʝ 

ʙʫʚ ʧʦʚʥʽʩʪʶ ʧʦʢʨʠʪʠʤ ʢʦʜʦʚʘʥʠʤʠ ʟʦʙʨʘʞʝʥʥʷʤʠ. ʉʢʘʥʫʶʯʠ QR-ʢʦʜʠ ʥʘ ʩʪʽʥʽ 

ʪʘ ʧʽʜʣʦʟʽ, ʤʦʞʥʘ ʟʥʘʡʪʠ ʽʜʝʾ ʜʣʷ ʥʦʚʦʛʦ ʤʽʩʪʘ, ʧʨʠʩʚʷʯʝʥʦʛʦ ʥʘʫʮʽ. ʇʨʦʻʢʪ ʙʫʣʦ 

ʩʪʚʦʨʝʥʠʡ ʫ 2017 ʨʦʮʽ ʡ ʦʙ'ʻʜʥʘʚ 500 ʢʦʤʧʘʥʽʡ, ʱʦ ʧʨʘʮʶʶʪʴ ʫ ʩʬʝʨʘʭ ɯʊ, 

ʙʽʦʤʝʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʜʝʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʝʥʝʨʛʝʪʠʢʠ ʪʘ ʢʦʩʤʽʯʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ (ʨʠʩ. ɺ.2.3.37). 

ɯʥʰʘ ʨʝʢʣʘʤʥʘ ʢʘʤʧʘʥʽʷ Bilibili & Cygames  ʧʨʝʜʩʪʘʚʠʚʰʠ ʤʘʪʨʠʯʥʠʡ ʢʦʜ 

ʫ ʥʝʙʽ ʚʝʣʠʢʦʛʦ ʤʽʩʪʘ, ʟʤʦʛʣʘ ʨʦʟʧʦʚʩʶʜʠʪʠ ʩʚʽʡ ʧʨʦʜʫʢʪ ʩʝʨʝʜ ʪʠʩʷʯʽ 

ʧʦʪʝʥʮʽʡʥʠʭ ʩʧʦʞʠʚʘʯʽʚ. ʈʦʟʨʦʙʥʠʢ ʚʽʜʝʦʽʛʦʨ Cygames ʪʘ ʢʦʤʧʘʥʽʷ ʩʪʦʢʦʚʠʭ 

ʚʽʜʝʦʨʦʣʠʢʽʚ Bilibili ʟʘʧʫʩʪʠʣʠ 1500 ʜʨʦʥʽʚ, ʷʢʽ ʩʪʚʦʨʠʣʠ ʛʽʛʘʥʪʩʴʢʠʡ Qr-ʢʦʜ. 

ʂʦʣʠ ʣʶʜʠʥʘ ʩʢʘʥʫʚʘʣʘ ʤʘʪʨʠʯʥʠʡ ʢʦʜ, ʪʦ ʘʚʪʦʤʘʪʠʯʥʦ ʧʝʨʝʭʦʜʠʣʘ ʥʘ ʚʝʙ-ʩʘʡʪ 

ʢʦʤʧʘʥʽʾ, ʷʢʠʡ ʜʦʟʚʦʣʷʚ ʢʦʨʠʩʪʫʚʘʯʘʤ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʛʨʫ. ʋ ʨʝʟʫʣʴʪʘʪʽ, 

ʚʠʢʦʨʠʩʪʘʚʰʠ ʪʘʢʠʡ ʩʧʦʩʽʙ ʨʝʢʣʘʤʠ ʷʧʦʥʩʴʢʘ ʚʽʜʝʦʛʨʘ ʥʘʙʫʣʘ ʰʠʨʦʢʦʾ 

ʧʦʧʫʣʷʨʥʦʩʪʽ ʫ ʐʘʥʭʘʾ, ʘ ʢʦʤʧʘʥʽʷ ʦʪʨʠʤʘʣʘ ʙʘʛʘʪʦ ʥʦʚʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ (ʨʠʩ. 

ɺ.2.3.38). 

ʊʘʢʦʞ, ʛʨʘʬʽʯʥʘ ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʚ ʩʫʯʘʩʥʦʤʫ ʤʠʩʪʝʮʪʚʽ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚ ʚʠʛʣʷʜʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʽʥʩʪʘʣʷʮʽʡ ʪʘ ʪʚʦʨʽʚ ʤʠʩʪʝʮʪʚʘ. ʅʘ 

ʷʨʤʘʨʮʽ ʩʫʯʘʩʥʦʛʦ ʤʠʩʪʝʮʪʚʘ çArt Wynwoodè ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʫʪʫʨʠʩʪʠʯʥʘ 

ʞʠʚʘ ʽʥʩʪʘʣʷʮʽʷ çʈʦʙʦʪ ʫ QR-ʢʦʜʘʭè (ʨʠʩ. ɺ.2.3.39). 
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ʇʽʜ ʯʘʩ ʧʘʥʜʝʤʽʾ ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʟʘʤʽʥʠʣʘ ʥʝ ʣʠʰʝ ʧʘʧʝʨʦʚʽ ʤʝʥʶ, 

ʢʨʝʜʠʪʥʽ ʪʘ ʜʠʩʢʦʥʪʥʽ ʢʘʨʪʢʠ, ʘ ʡ ʥʘʚʽʪʴ ʛʦʩʪʴʦʚʽ ʢʥʠʛʠ [119]. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʛʨʘʬʽʯʥʠʭ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʚ ʜʠʟʘʡʥʽ ʦʜʷʛʫ ʻ ʧʨʘʢʪʠʯʥʠʤ ʪʘ ʟʨʫʯʥʠʤ 

ʩʧʦʩʦʙʦʤ ʽʥʬʦʨʤʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ ʧʨʦ ʙʨʝʥʜ ʟʘʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʦʥʢʨʝʪʥʦʛʦ 

ʜʠʟʘʡʥ-ʧʨʦʜʫʢʪʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʜʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʜʠʟʘʡʥʫ ʦʜʷʛʫ, ʜʦʜʘʶʯʠ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ. ʂʦʥʮʝʧʮʽʾ, ʱʦ 

ʽʩʥʫʶʪʴ ʚ ʜʠʟʘʡʥʽ ʦʜʷʛʫ, ʷʢ ʧʨʘʚʠʣʦ, ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʫʩʣʽ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ 

ʜʠʟʘʡʥʫ ʽ ʧʦʚ'ʷʟʘʥʽ ʽʟ ʟʘʛʘʣʴʥʠʤʠ ʪʝʥʜʝʥʮʽʷʤʠ ʟʤʽʥʠ ʩʧʦʩʦʙʫ ʞʠʪʪʷ. ʉʧʝʮʠʬʽʢʘ 

ʜʠʟʘʡʥʫ ʦʜʷʛʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʢʦʥʮʝʧʮʽʾ ʚʪʽʣʶʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʫ ʚʽʟʫʘʣʴʥʽʡ 

ʬʦʨʤʽ.  

ʇʨʦʻʢʪʫʚʘʥʥʷ ʦʜʷʛʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʟʚʠʯʘʡʥʦʛʦ ʜʠʟʘʡʥʫ, ʦʩʢʽʣʴʢʠ ʥʘʜʘʻ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʝ 

ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʫʥʽʢʘʣʴʥʦʛʦ ʜʠʟʘʡʥʫ. ʆʜʷʛ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʛʨʘʬʽʢʫ, 

ʪʝʢʩʪʦʚʫ ʽʥʬʦʨʤʘʮʽʶ, ʤʫʣʴʪʠʤʝʜʽʡʥʽ ʬʘʡʣʠ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʪʦʱʦ. ʋʩʽ 

ʚʝʣʠʢʽ ʤʦʜʝʣʴʻʨʠ, ʷʢʽ ʫʚʽʡʰʣʠ ʚ ʽʩʪʦʨʽʶ ʤʦʜʠ ʷʢ ʨʝʚʦʣʶʮʽʦʥʝʨʠ ʪʘ 

ʪʨʘʥʩʬʦʨʤʝʨʠ (ʇ. ʇʫʘʨʝ, ʂ. ʐʘʥʝʣʴ, ʂ. ɼʽʦʨ, ʂ. ɹʘʣʝʥʩʽʘʛʘ), ʧʨʦʧʦʥʫʚʘʣʠ ʥʦʚʽ 

ʪʚʦʨʯʽ ʢʦʥʮʝʧʮʽʾ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʤʽʥʠ ʚ ʩʫʩʧʽʣʴʩʪʚʽ ʪʘ ʩʧʦʩʦʙʽ ʞʠʪʪʷ [177].  

ʋ ʜʠʟʘʡʥʽ ʩʫʯʘʩʥʦʛʦ ʦʜʷʛʫ ʙʘʛʘʪʦ ʢʨʝʘʪʠʚʥʠʭ ʢʦʥʮʝʧʮʽʡ. ɼʝʷʢʽ ʜʠʟʘʡʥʝʨʠ 

ʻ ʧʨʠʭʠʣʴʥʠʢʘʤʠ ʯʘʩʪʦʾ ʟʤʽʥʠ ʤʦʜʠ, ʽʥʰʽ ʧʨʘʛʥʫʪʴ ʩʪʚʦʨʠʪʠ ʢʣʘʩʠʯʥʠʡ ʩʪʠʣʴ, 

ʩʪʚʦʨʶʶʪʴ ʮʽʣʽʩʥʽ ʝʩʪʝʪʠʯʥʽ ʟʨʘʟʢʠ, ʜʫʤʘʶʪʴ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʦʜʷʛʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʧʦʞʠʚʘʯʝʚʽ ʩʘʤʦʚʠʨʘʞʘʪʠʩʷ, ʧʨʘʛʥʫʯʠ ʚʠʢʣʠʢʘʪʠ ʩʠʣʴʥʽ 

ʝʤʦʮʽʾ.  

ɿʘʛʘʣʦʤ, ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ ʟʨʦʩʪʘʥʥʷ ʪʝʥʜʝʥʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʘ ʩʘʤʝ ʛʨʘʬʽʯʥʦʾ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʠʟʘʡʥʽ ʦʜʷʛʫ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʜʷʛ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʪʨʠʯʥʠʭ ʢʦʜʽʚ ʤʘʻ ʙʫʪʠ ʧʨʘʚʠʣʴʥʦ 

ʚʠʛʦʪʦʚʣʝʥʠʡ ʽ ʟʨʦʟʫʤʽʣʠʡ ʣʶʜʷʤ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʦʜʷʛʫ ʤʦʞʥʘ ʧʦʻʜʥʘʪʠ ʬʽʟʠʯʥʝ 

ʪʘ ʮʠʬʨʦʚʝ ʞʠʪʪʷ ʣʶʜʠʥʠ. ɼʠʟʘʡʥʝʨʢʘ ɼʞʫʣʽ ʍʝʣʣʝʩ (Julie Helles) ʫ 2016 ʨʦʮʽ 

ʨʦʟʨʦʙʠʣʘ ʪʢʘʥʠʥʠ ʟ QR-ʢʦʜʘʤʠ, ʷʢʽ ʨʦʟʢʨʠʚʘʶʪʴ ʨʽʟʥʽ ʧʨʦʬʽʣʽ ʾʾ ʚʣʘʩʥʠʢʘ ʚ 

ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ. ʌʫʪʙʦʣʢʘ ʚʽʜ ʙʨʝʥʜʫ Rezistyle ʟ ʥʘʥʝʩʝʥʠʤʠ QR-ʢʦʜʘʤʠ 

ʤʦʞʝ ʧʨʦʽʥʬʦʨʤʫʚʘʪʠ ʽʥʰʠʭ ʣʶʜʝʡ ʧʨʦ ʚʘʞʣʠʚʽ ʧʦʜʽʾ ʫ ʞʠʪʪʽ ʚʣʘʩʥʠʢʘ ʨʝʯʽ (ʨʠʩ. 
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ɺ.2.3.40). 

ɻʨʘʬʽʯʥʘ ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʟʥʘʭʦʜʠʪʴ ʩʚʽʡ ʰʣʷʭ ʚ ʜʠʟʘʡʥʽ ʦʜʷʛʫ ʪʘ 

ʘʢʩʝʩʫʘʨʽʚ ʩʪʚʦʨʶʶʯʠ ʟʣʠʪʪʷ ʤʦʜʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ. ʊʘʢʽ ʙʨʝʥʜʠ, ʷʢ Moschino ʪʘ 

Burberry, ̔ ʥʪʝʛʨʫʚʘʣʠ ʾʭ ʚ ʦʜʷʛ, ʜʦʟʚʦʣʷʶʯʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦ 

ʝʢʩʢʣʶʟʠʚʥʦʛʦ ʢʦʥʪʝʥʪʫ, ʦʪʨʠʤʫʚʘʪʠ ʟʥʠʞʢʠ ʘʙʦ ʥʘʚʽʪʴ ʩʧʽʣʢʫʚʘʪʠʩʷ ʟ 

ʜʠʟʘʡʥʝʨʦʤ ʯʝʨʝʟ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ. ʆʢʨʽʤ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, ʢʦʜʠ ʪʘʢʦʞ 

ʜʦʜʘʶʪʴ ʤʦʜʽ ʝʩʪʝʪʠʯʥʠʡ ʝʣʝʤʝʥʪ, ʾʭʥʽ ʛʝʦʤʝʪʨʠʯʥʽ ʚʽʟʝʨʫʥʢʠ ʪʘ ʧʦʪʝʥʮʽʡʥʘ 

ʩʠʤʚʦʣʽʢʘ ʜʦʜʘʶʪʴ ʦʜʷʛʫ ʱʝ ʦʜʠʥ ʨʽʚʝʥʴ ʟʥʘʯʝʥʥʷ. 

ɼʠʟʘʡʥ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ QR-ʢʦʜʫ ʤʦʞʝ ʙʫʪʠ ʥʝ ʣʠʰʝ ʚʽʟʫʘʣʴʥʦ 

ʧʨʠʚʘʙʣʠʚʠʤ, ʘʣʝ ʡ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ. ʅʘʧʨʠʢʣʘʜ, ʢʦʤʧʘʥʽʷ Silverbox ʨʦʟʨʦʙʠʣʘ 

ʙʨʘʩʣʝʪ (ʨʠʩ. ɺ.2.3.41), ʷʢʠʡ ʤʦʞʝ ʟʙʝʨʽʛʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ ʪʘ 

ʾʾ ʩʽʤʝʡʥʽ ʢʦʥʪʘʢʪʠ. ʇʨʦʩʣʽʜʢʫʚʘʪʠ ʮʝ ʤʦʞʥʘ ʚʽʜʩʢʘʥʫʚʘʚʰʠ QR-ʢʦʜ. ʑʝ ʦʜʥʠʤ 

ʧʨʠʢʣʘʜʦʤ ʻ ʨʦʟʨʦʙʢʘ ʢʦʤʧʘʥʽʾ Siouxian, ʱʦ ʨʦʟʨʦʙʠʣʘ ʚôʷʟʘʥʽ ʨʫʢʘʚʠʯʢʠ ʟ 

ʯʦʨʥʦ-ʙʽʣʠʤ QR-ʢʦʜʦʤ ʥʘ ʟʚʦʨʦʪʽ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʧʦʩʠʣʘʥʥʷ ʥʘ ʾʭʥʽʡ ʩʘʡʪ, ʘ ʩʪʫʜʽʷ 

Jarkman Industries ʨʦʟʨʦʙʠʣʘ ʩʨʽʙʥʽ ʟʘʧʦʥʢʠ, ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʷʢʠʭ ʚʠʢʦʨʠʩʪʘʣʘ 

çMicro QRè (ʨʠʩ. ɺ.2.3.42).  

ɼʠʟʘʡʥ ʘʢʩʝʩʫʘʨʽʚ ʪʘ ʶʚʝʣʽʨʥʠʭ ʚʠʨʦʙʽʚ ʟ QR-ʢʦʜʦʤ ʪʘ ʦʣʽʤʧʽʡʩʴʢʠʤ 

ʣʦʛʦʪʠʧʦʤ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʩʧʝʮʽʘʣʴʥʦ ʜʦ ʣʽʪʥʴʦʾ ʆʣʽʤʧʽʘʜʠ ʚ ʃʦʥʜʦʥʽ. ɼʠʟʘʡʥʝʨ 

ʅʽʣ ʈʝʡʤʝʥʪ (Neil Rayment) ʧʦʻʜʥʘʚ ʫ ʜʠʟʘʡʥʽ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟ ʪʨʘʜʠʮʽʡʥʦʶ 

ʤʘʡʩʪʝʨʥʽʩʪʶ. ʇʽʩʣʷ ʩʢʘʥʫʚʘʥʥʷ ʢʦʜʫ ʢʦʨʠʩʪʫʚʘʯʽ ʧʝʨʝʥʘʧʨʘʚʣʷʣʠʩʴ ʥʘ 

ʦʬʽʮʽʡʥʠʡ ʩʘʡʪ ʆʣʽʤʧʽʘʜʠ (ʨʠʩ. ɺ.2.3.43). 

ʑʝ ʦʜʥʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʜʝʨʝʚ'ʷʥʘ ʢʘʙʣʫʯʢʘ ʟ QR-ʢʦʜʦʤ, ʷʢʠʡ 

ʚʠʛʨʘʚʽʨʫʚʘʥʠʡ ʣʘʟʝʨʦʤ. ʂʘʙʣʫʯʢʘ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ɻʝʨʙʝʨʪʦʤ ɻʫʚʝʨʦʤ (Herbert 

Hoover) ʫ 2013 ʨʦʮʽ ʚ ʨʘʤʢʘʭ ʧʨʦʢ̒ʪʫ Ring a Day (ʨʠʩ. ɺ.2.3.44). ɯʥʰʠʤ 

ʧʨʠʢʣʘʜʦʤ ʻ ʧʽʜʚʽʩʢʘ ʟ QR-ʢʦʜʦʤ ʽʟ ʜʽʘʤʘʥʪʽʚ, ʚʠʢʦʥʘʥʘ ʢʦʤʧʘʥʽʻʶ ʶʚʝʣʽʨʥʠʭ 

ʚʠʨʦʙʽʚ Piaget (ʨʠʩ. ɺ.2.3.45). ʖʚʝʣʽʨʥʽ ʚʠʨʦʙʠ ʟ QR-ʢʦʜʘʤʠ, ʩʪʚʦʨʝʥʽ AP&Full 

ʪʝʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʜʠʟʘʡʥʽ ʝʣʝʤʝʥʪʠ ʟ QR-ʢʦʜʘʤʠ, ʜʝ ʚʘʞʣʠʚʠʡ ʥʝ ʣʠʰʝ 

ʚʽʟʝʨʫʥʦʢ ʯʠ ʢʦʣʽʨ ʥʘʤʠʩʪʘ, ʘʣʝ, ʧʝʨʰ ʟʘ ʚʩʝ, ʧʦʚʽʜʦʤʣʝʥʥʷ, ʷʢʝ ʤʽʩʪʠʪʴʩʷ ʚ QR-

ʢʦʜʽ (ʨʠʩ. ɺ.2.3.46). ʋʩʽ ʥʘʚʝʜʝʥʽ ʧʨʠʢʣʘʜʠ ʘʢʩʝʩʫʘʨʽʚ ʻ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʟ ʷʩʢʨʘʚʦ 

ʚʠʨʘʞʝʥʠʤ ʜʦʤʽʥʫʶʯʠʤ QR-ʢʦʜʦʤ. 
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ɻʨʘʬʽʯʥʫ ʢʦʜʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʜʠʟʘʡʥʝʨʠ ʪʘʢʦʞ ʨʦʟʤʽʱʫʶʪʴ ʽ ʥʘ ʚʟʫʪʪʽ. 

ʅʘʧʨʠʢʣʘʜ, ɹʨʘʷʥ ʄʝʩʩʽ (Brian Massey) ʨʦʟʨʦʙʣʷʻ ʢʦʨʦʪʢʽ URL-ʘʜʨʝʩʠ ʪʘ ʾʭʥʽ 

ʨʝʘʣʴʥʽ ʜʚʽʡʥʠʢʠ QR-ʢʦʜʠ. ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝʪʝ ʚʽʜʩʢʘʥʫʚʘʪʠ QR-ʢʦʜ ʥʘ ʚʟʫʪʪʽ, 

ʱʦʙ ʜʽʟʥʘʪʠʩʷ ʙʽʣʴʰʝ ʧʨʦ ʪʝ, ʟ ʯʦʛʦ ʚʦʥʦ ʚʠʢʦʥʘʥʦ ʘʙʦ ʽʩʪʦʨʽʶ ʙʨʝʥʜʫ (ʨʠʩ. 

ɺ.2.3.47). ɯʥʰʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʢʦʤʧʘʥʽʷ Puma, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ QR-ʢʦʜʠ ʟ 

ʜʦʧʦʚʥʝʥʦʶ ʨʝʘʣʴʥʽʩʪʶ, ʱʦʙ ʩʪʚʦʨʠʪʠ ʨʝʘʣʽʩʪʠʯʥʠʡ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʟʫʪʪʷ 

(ʨʠʩ. ɺ.2.3.48). ʂʨʦʩʽʚʢʠ çLQD CELL Origin ARè ʧʦʚʥʽʩʪʶ ʧʦʢʨʠʪʽ 

ʜʚʦʚʠʤʽʨʥʠʤʠ QR-ʢʦʜʘʤʠ, ʚʽʜʩʢʘʥʫʚʘʚʰʠ ʷʢʽ, ʩʧʦʞʠʚʘʯ ʤʦʞʝ ʧʝʨʝʡʪʠ ʥʘ ʩʘʡʪ, 

ʜʝ ʜʦʩʪʫʧʥʽ ʙʘʛʘʪʦ ʘʚʪʦʨʩʴʢʠʭ ʚʽʨʪʫʘʣʴʥʠʭ ʽʛʦʨ ʚʽʜ ʚʠʨʦʙʥʠʢʘ. ʂʦʤʧʦʟʠʮʽʡʥʦ ʫ 

ʚʝʨʭʥʴʦʤʫ ʦʜʷʟʽ ʪʘ ʚʟʫʪʪʽ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʜʠʥʘʤʽʢʘ ʪʘ ʪʘʢʽ ʧʨʠʥʮʠʧʠ ʦʙôʻʢʪʠʚʘʮʽʾ, 

ʷʢ ʩʫʙʦʨʜʠʥʘʮʽʷ ʪʘ ʧʨʦʧʦʨʮʽʡʥʽʩʪʴ [177]. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʝʞʘ ʤʽʞ ʨʝʘʣʴʥʽʩʪʶ ʪʘ 

ʚʽʨʪʫʘʣʴʥʦʶ ʩʬʝʨʦʶ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʨʦʟʤʠʪʦʶ. 

ʅʘʧʨʠʢʣʘʜ, ʭʫʜʦʞʥʠʮʷ ɯʾʥ ʃʫ (Yiying Lu) ʩʪʚʦʨʠʣʘ ʜʠʟʘʡʥ QR-ʢʦʜʫ ʜʣʷ 

ʞʫʨʥʘʣʫ Meets Obsession (ʨʠʩ. ɺ.2.3.49). ʂʦʞʥʘ ʟ ʽʣʶʩʪʨʘʮʽʡ ʜʣʷ ʞʫʨʥʘʣʫ 

ʤʽʩʪʠʣʘ ʨʦʟʨʦʙʣʝʥʝ ʢʦʜʦʚʘʥʝ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ, ʷʢʝ ʧʽʩʣʷ ʩʢʘʥʫʚʘʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʦʙʽʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ʚʽʜʢʨʠʚʘʣʦ ̔ ʤᾷʷ ʚʠʢʦʥʘʚʮʷ, ʘ ʪʘʢʦʞ ʚʝʙ-ʘʜʨʝʩʫ, 

ʟʘ ʷʢʦʶ ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʜʽʟʥʘʪʠʩʴ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʪʦʱʦ. 

ʉʴʦʛʦʜʥʽ ʜʠʟʘʡʥ ʦʜʷʛʫ ʚʠʭʦʜʠʪʴ ʥʘ ʥʦʚʠʡ ʨʽʚʝʥʴ, ʘʜʞʝ ʚʽʥ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ 

ʥʘ ʽʥʩʪʨʫʤʝʥʪ ʢʦʤʫʥʽʢʘʮʽʾ ʤʽʞ ʜʠʟʘʡʥʝʨʦʤ ʽ ʩʧʦʞʠʚʘʯʝʤ. QR-ʢʦʜ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʜʠʟʘʡʥ ̔ʦʜʷʛʫ, ʘʜʞʝ ʟʘʚʜʷʢʠ ʤʘʪʨʠʯʥʠʤ ʢʦʜʘʤ ʥʘ ʦʜʷʟʽ, 

ʘʢʩʝʩʫʘʨʘʭ, ʝʪʠʢʝʪʢʘʭ ʪʦʱʦ ʤʦʞʥʘ ʨʦʟʤʽʩʪʠʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʫ 

ʤʦʞʥʘ ʟʯʠʪʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ.  

ɭ ʙʘʛʘʪʦ ʧʨʠʢʣʘʜʽʚ, ʷʢʽ ʧʦʢʘʟʫʶʪʴ, ʱʦ QR-ʢʦʜʠ ʪʘ ʾʭ ʙʫʜʦʚʘ ʥʘʜʠʭʘʶʪʴ 

ʤʦʜʝʣʴʻʨʽʚ ʽ ʩʪʠʣʽʩʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʮʝ ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʦ ʚ ʢʦʣʝʢʮʽʾ ʦʩʽʥʴ-ʟʠʤʘ 

2012/2013 ʜʠʟʘʡʥʝʨʢʠ ʃʫʾʟʠ ɻʨʝʡ (Louise Gray), ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʥʘ ʪʠʞʥʽ ʤʦʜʠ ʚ 

ʃʦʥʜʦʥʽ. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘʜʠʭʥʫʚ ʰʦʪʣʘʥʜʩʴʢʫ 

ʜʠʟʘʡʥʝʨʢʫ ʥʘ ʨʦʟʨʦʙʢʫ ʢʦʣʝʢʮʽʾ, ʜʝ ʭʘʨʘʢʪʝʨʥʽ ʚʽʟʝʨʫʥʢʠ ʢʦʜʫ ʚʠʢʦʨʠʩʪʘʥʦ ʚ 

ʜʠʟʘʡʥʽ ʚʟʫʪʪʷ, ʧʘʥʯʦʭ, ʩʫʢʦʥʴ ʪʦʱʦ (ʨʠʩ. ɺ.2.3.50).  

ɯʥʰʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʢʦʣʝʢʮʽʾ 

ʜʠʟʘʡʥʝʨʘ ɺʽʚ'ʻʥ ʊʘʤ (Vivienne Tam). ɺʦʥʘ ʚʠʢʦʨʠʩʪʘʣʘ QR-ʢʦʜʠ ʫ ʜʠʟʘʡʥʽ 



93 

 

ʢʦʣʝʢʮʽʾ ʚʝʩʥʘ-ʣʽʪʦ 2013/2014 ʥʘ ʪʠʞʥʽ ʤʦʜʠ ʚ ʅʴʶ-ʁʦʨʢʫ (ʨʠʩ. ɺ.2.3.51). ʑʝ 

ʦʜʥʠʤ ʧʨʠʢʣʘʜʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʢʦʜʽʚ ʫ ʤʦʜʽ ʻ ʢʨʘʚʘʪʢʘ-ʤʝʪʝʣʠʢ ʽʟ 

ʧʨʠʥʪʦʤ QR-ʢʦʜʦʤ ʚʽʜ ʙʨʝʥʜʫ MARTHU (ʨʠʩ. ɺ.2.3.52) ʪʘ ʘʞʫʨʥʠʡ ʙʨʘʩʣʝʪ 

ʣʘʟʝʨʥʦʾ ʦʛʨʘʥʢʠ, ʷʢʠʡ ʤʘʻ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʡ QR-ʢʦʜ (ʨʠʩ. ɺ.2.3.53). 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʦʜʷʛ ʟ ʝʣʝʤʝʥʪʘʤʠ QR-ʢʦʜʫ, ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʟʘʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʚ ʜʠʟʘʡʥʽ ʦʜʷʛʫ ʚʠʟʥʘʯʘʻ ʭʘʨʘʢʪʝʨ ʩʧʨʠʡʥʷʪʪʷ ʤʦʜʝʣʽ 

ʦʜʷʛʫ. ɺʽʜʧʦʚʽʜʥʦ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʦʜʷʛ ʻ ʦʜʥʠʤ ʽʟ ʝʬʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ 

ʩʧʽʣʢʫʚʘʥʥʷ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ [174]. ɺʠʢʦʨʠʩʪʘʥʥʷ QR-ʢʦʜʽʚ ʫ ʜʠʟʘʡʥʽ ʦʜʷʛʫ 

ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʜʝʢʦʨʫ ʟ ʥʦʚʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʾʭ ʝʩʪʝʪʠʯʥʠʭ ʪʘ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ɹʨʝʥʜʠ ʧʦʩʪʽʡʥʦ ʰʫʢʘʶʪʴ ʽʥʥʦʚʘʮʽʡʥʽ ʩʧʦʩʦʙʠ ʟʘʮʽʢʘʚʠʪʠ ʩʧʦʞʠʚʘʯʽʚ, 

ʪʦʤʫ ʩʴʦʛʦʜʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʽʥʜʫʩʪʨʽʘʣʴʥʦʤʫ ʜʠʟʘʡʥʽ ʥʘʙʠʨʘʻ ʧʦʧʫʣʷʨʥʦʩʪʽ. ɺʙʫʜʦʚʫʶʯʠ ʤʠʩʪʝʮʴʢʽ ʢʦʜʠ ʫ 

ʩʚʦʾ ʚʠʨʦʙʠ ʢʦʤʧʘʥʽʾ ʟʘʧʨʦʰʫʶʪʴ ʩʧʦʞʠʚʘʯʽʚ ʜʦ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʾʭʥʽʤ 

ʙʨʝʥʜʦʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʜ ʧʝʨʝʪʚʦʨʶʻ ʧʘʩʠʚʥʫ ʘʫʜʠʪʦʨʽʶ ʥʘ ʘʢʪʠʚʥʠʭ 

ʫʯʘʩʥʠʢʽʚ, ʷʢʽ ʧʨʘʛʥʫʪʴ ʚʽʜʢʨʠʪʠ ʪʝ, ʱʦ ʭʦʚʘʻʪʴʩʷ ʟʘ ʝʩʪʝʪʠʯʥʠʤ ʟʦʚʥʽʰʥʽʤ 

ʚʠʛʣʷʜʦʤ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʅʘʧʨʠʢʣʘʜ, ʭʫʜʦʞʥʠʢ ɻʽʣʴʻʨʤʦ ɹʝʨʪ (Guillermo Bert) ʚʧʣʽʪʘʻ QR-ʢʦʜʠ ʚ 

ʤʽʩʮʝʚʽ ʛʦʙʝʣʝʥʠ. ɻʨʘʬʽʯʥʘ ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʥʘʩʪʽʣʴʢʠ ʫʥʽʚʝʨʩʘʣʴʥʘ, ʱʦ 

ʚʠʛʣʷʜʘʻ ʪʘʢ ʩʘʤʦ, ʷʢ ʪʨʘʜʠʮʽʡʥʘ ʽʢʦʥʦʛʨʘʬʽʷ ʢʦʨʽʥʥʠʭ ʥʘʨʦʜʽʚ ɸʤʝʨʠʢʠ, ʘʜʞʝ 

ʧʽʢʩʝʣʽ, ʛʝʦʤʝʪʨʠʯʥʽ ʚʽʟʝʨʫʥʢʠ, ʯʦʨʥʦ-ʙʽʣʽ ʧʦʚʪʦʨʝʥʥʷ ʟ ʷʢʠʭ ʩʢʣʘʜʘʻʪʴʩʷ QR-ʢʦʜ 

ʜʫʞʝ ʩʭʦʞʽ ʥʘ ʪʨʘʜʠʮʽʡʥʠʡ ʧʽʚʜʝʥʥʦʘʤʝʨʠʢʘʥʩʴʢʠʡ ʪʝʢʩʪʠʣʴ, ʚʠʛʦʪʦʚʣʝʥʠʡ 

ʧʣʝʤʝʥʝʤ ʤʘʧʫʯʝ ʥʘ ʧʽʚʜʥʽ ʏʠʣʽ [115]. ʍʫʜʦʞʥʠʢ ʚʠʨʽʰʠʚ ʚʠʢʦʨʠʩʪʘʪʠ ʮʽ 

ʧʦʜʽʙʥʦʩʪʽ ʫ ʩʚʦʾʭ ʨʦʙʦʪʘʭ ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʦʙôʻʜʥʘʥʥʷ ʩʪʚʦʨʠʣʦ ʥʦʚʠʡ ʛʽʙʨʠʜ 

ʢʫʣʴʪʫʨ. ʅʘ ʚʠʩʪʘʚʮʽ ʚ ʇʘʩʘʜʝʥʩʴʢʦʤʫ ʤʫʟʝʾ ʢʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʤʠʩʪʝʮʪʚʘ ʙʫʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʛʦʙʝʣʝʥʠ, ʷʢʽ ʨʦʟʧʦʚʽʜʘʶʪʴ ʽʩʪʦʨʽʶ ʯʠʣʽʡʩʴʢʦʛʦ ʧʣʝʤʝʥʽ. 

ɺʽʜʩʢʘʥʫʚʘʚʰʠ QR-ʢʦʜʠ ʤʦʞʥʘ ʙʫʣʦ ʜʽʟʥʘʪʠʩʷ ʽʩʪʦʨʽʾ ʧʨʦ ʧʣʝʤôʷ, ʘʜʞʝ ʢʦʞʝʥ 

ʢʦʜ ʤʽʩʪʠʪʴ ʦʢʨʝʤʫ ʽʩʪʦʨʽʶ (ʨʠʩ. ɺ.2.3.54).  

ʑʝ ʦʜʥʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʢʫʙʠʢ, ʷʢʠʡ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʥʘ ʟʘʤʦʚʣʝʥʥʷ 

ɼʝʧʘʨʪʘʤʝʥʪʫ ʝʢʦʥʦʤʽʢʠ ʪʘ ʪʫʨʠʟʤʫ ɼʫʙʘʶ (ɸʨʘʙʩʴʢʽ ɽʤʽʨʘʪʠ) ʜʣʷ ʪʦʛʦ, ʱʦʙ 
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ʧʽʜʚʠʱʠʪʠ ʜʦʚʽʨʫ ʽʥʚʝʩʪʦʨʽʚ. ɺʽʜʚʽʜʫʚʘʯʽ ʢʨʘʾʥʠ ʤʦʞʫʪʴ ʩʢʘʥʫʚʘʪʠ QR-ʢʦʜ, ʷʢʠʡ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʚʭʦʜʽ ʚ ʛʦʪʝʣʴ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʦʧʝʨʘʪʦʨʘ 

ʪʘ ʢʦʥʪʘʢʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ (ʨʠʩ. ɺ.2.3.55). ɯʥʰʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʰʧʘʣʝʨʠ, ʩʪʚʦʨʝʥʽ 

ʩʪʫʜʽʻʶ Rollout, ʷʢʽ ʧʦʚʥʽʩʪʶ ʧʦʢʨʠʪʽ QR-ʢʦʜʘʤʠ, ʱʦ ʚʝʜʫʪʴ ʥʘ ʨʽʟʥʽ ʩʘʡʪʠ, 

ʦʙʨʘʥʽ ʘʚʪʦʨʘʤʠ ʰʧʘʣʝʨ (ʨʠʩ. ɺ.2.3.56). 

ʂʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʩʪʨʽʤʢʦ ʧʨʦʥʠʢʘʻ ʚ ʚʩʽ ʩʬʝʨʠ ʞʠʪʪʷ, ʪʦʤʫ 

ʘʢʪʫʘʣʴʥʦʩʪʽ ʩʴʦʛʦʜʥʽ ʥʘʙʠʨʘʻ ʙʝʟʧʝʯʥʠʡ ʜʠʟʘʡʥ. ɼʠʟʘʡʥʝʨʠ ʦʜʷʛʫ ʥʝʩʫʪʴ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʚʩʽ ʝʪʘʧʠ ʨʦʙʦʪʠ: ʚʽʜ ʢʦʥʮʝʧʮʽʾ ʜʦ ʟʘʚʝʨʰʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, 

ʙʨʝʥʜ Diesel ʚʠʢʦʨʠʩʪʦʚʫʻ QR-ʢʦʜ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʚʦʻʾ ʧʨʦʜʫʢʮʽʾ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʚʦʥʠ ʟʘʭʠʱʘʶʪʴ ʩʧʦʞʠʚʘʯʽʚ ʚʽʜ ʧʽʜʨʦʙʦʢ ʪʢʘʥʠʥʠ, ʘʜʞʝ ʜʦ ʧʦʢʫʧʢʠ 

ʤʦʞʥʘ ʧʝʨʝʚʽʨʠʪʠ ʩʧʨʘʚʞʥʽʩʪʴ ʧʘʨʠ ʜʞʠʥʩʽʚ Diesel (ʨʠʩ. ɺ.2.3.57). 

ɼʠʟʘʡʥʝʨ ʦʜʷʛʫ Fran Hereira ʨʝʢʣʘʤʫʶʯʠ ʥʦʚʠʡ ʜʦʜʘʪʦʢ Klarna ʧʦʢʘʟʘʣʘ 

ʢʦʣʝʢʮʽʶ ʦʜʷʛʫ ʟ QR-ʢʦʜʦʤ. ʂʦʣʠ ʛʣʷʜʘʯʽ ʩʢʘʥʫʶʪʴ ʢʦʜ, ʚʽʥ ʧʦʢʘʟʫʻ ʚʙʨʘʥʥʷ 

ʤʦʜʝʣʽ (ʨʠʩ. ɺ.2.3.58) [174]. 

ʂʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʘ ʚ ʩʦʮʽʘʣʴʥʠʭ ʧʨʦʢ̒ʪʘʭ. 

ɻʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʫʪʴ ʥʘʚʽʪʴ ʟʘʭʠʩʪʠʪʠ ʧʨʘʚʘ 

ʣʶʜʠʥʠ. ʅʘʧʨʠʢʣʘʜ, ʚ ʂʘʪʘʨʽ ʧʽʜ ʯʘʩ ʏʝʤʧʽʦʥʘʪʫ ʩʚʽʪʫ ʟ ʬʫʪʙʦʣʫ 2022 ʨʦʢʫ. 

ʅʦʨʚʝʟʴʢʠʡ ʢʣʫʙ Tromso IL ʨʦʟʨʦʙʠʚ ʬʦʨʤʫ ʜʣʷ ʛʨʘʚʮʽʚ ʟ QR-ʢʦʜʦʤ, ʷʢʠʡ ʥʘʜʘʻ 

ʧʨʘʚʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʣʶʜʝʡ (ʨʠʩ. ɺ.2.3.59). 

ʂʘʤʧʘʥʽʷ Toyota ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ QR-ʢʦʜʽʚ ʤʘʻ ʥʘ ʤʝʪʽ ʧʦʽʥʬʦʨʤʫʚʘʪʠ 

ʚʦʜʽʾʚ ʧʨʦ ʥʝʙʝʟʧʝʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʣʝʬʦʥʫ ʟʘ ʢʝʨʤʦʤ. ʂʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ 

ʜʦʟʚʦʣʷʶʪʴ ʚʩʪʘʥʦʚʠʪʠ ʜʦʜʘʪʦʢ çQR Road Appè, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʦʧʦʚʥʝʥʫ 

ʨʝʘʣʴʥʽʩʪʴ, ʜʝ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʧʦʚʽʜʦʤʣʝʥʥʷ çʂʦʣʠ ʚʠ ʢʦʨʠʩʪʫʻʪʝʩʷ ʩʤʘʨʪʬʦʥʦʤ, 

ʚʠ ʥʘʩʧʨʘʚʜʽ ʥʝ ʙʘʯʠʪʝ, ʱʦ ʥʘ ʜʦʨʦʟʽè (ʨʠʩ. ɺ.2.3.60). 

ɯʥʰʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʝʢʩʪʨʝʥʠʡ ʙʨʘʩʣʝʪ çT-Bracelet SOSè, ʨʦʟʨʦʙʣʝʥʠʡ 

ʢʦʤʧʘʥʽʻʶ DynaTag, ʷʢʠʡ ʻ ʥʝʟʘʤʽʥʥʠʡ ʫ ʨʘʟʽ ʥʝʚʽʜʢʣʘʜʥʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ 

ʘʙʦ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ. ɹʨʘʩʣʝʪ ʽʟ QR-ʢʦʜʦʤ ʧʨʦʧʦʥʫʻ ʽʥʥʦʚʘʮʽʡʥʝ ʪʘ ʧʨʘʢʪʠʯʥʝ 

ʨʽʰʝʥʥʷ ʜʣʷ ʰʚʠʜʢʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʧʦʨʷʪʫʥʢʫ ʚ ʜʦʨʦʟʽ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ QR-ʢʦʜ, ʪʽ, ʭʪʦ ʥʘʜʘʻ ʜʦʧʦʤʦʛʫ, ʤʦʞʫʪʴ ʰʚʠʜʢʦ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ 

ʜʦ ʦʩʦʙʠʩʪʦʾ ʪʘ ʝʢʩʪʨʝʥʦʾ ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʩʧʦʚʽʩʪʠʪʠ ʚʘʞʣʠʚʽ ʢʦʥʪʘʢʪʠ 
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ʜʣʷ ʝʢʩʪʨʝʥʠʭ ʚʠʧʘʜʢʽʚ ʧʨʦ ʜʽʪʝʡ, ʣʶʜʝʡ ʧʦʭʠʣʦʛʦ ʚʽʢʫ ʪʘ ʣʶʜʝʡ, ʷʢʠʤ ʤʦʞʝ 

ʰʚʠʜʢʦ ʟʥʘʜʦʙʠʪʠʩʷ ʜʦʧʦʤʦʛʘ (ʨʠʩ. ɺ.2.3.61). ɸʣʴʪʝʨʥʘʪʠʚʦʶ ʜʣʷ ʜʦʤʘʰʥʽʭ 

ʪʚʘʨʠʥʦʢ ̒  ʥʘʰʠʡʥʠʢ ʟ QR-ʢʦʜʦʤ ʥʘ ʚʠʧʘʜʦʢ, ̫ ʢʱʦ ʚʠʭʦʚʘʥʝʮʴ ʟʘʛʫʙʠʪʴʩʷ, ʘʜʞʝ 

ʮʝ ʩʧʨʠʷʪʠʤʝ ʰʚʠʜʢʦʤʫ ʢʦʥʪʘʢʪʫ ʟ ʚʣʘʩʥʠʢʦʤ ʡ ʟʥʘʡʜʝʥʥʶ ʟʘʛʫʙʣʝʥʦʾ ʪʚʘʨʠʥʠ 

(ʨʠʩ. ɺ.2.3.62). 

ʈʦʟʫʤʥʽ ʧʽʜʛʫʟʥʠʢʠ ʟ QR-ʢʦʜʦʤ çSmart Diaperè ʚʽʜ Huggies ï ʮʝ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʧʽʜʛʫʟʥʠʢ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʧʝʮʽʘʣʴʥʽ ʜʘʪʯʠʢʠ ʟ ʨʝʯʦʚʠʥʘʤʠ, 

ʷʢʽ ʨʝʘʛʫʶʪʴ ʥʘ ʚʤʽʩʪ ʩʝʯʽ, ʜʦʩʣʽʜʞʫʶʪʴ ʥʝʨʽʚʥʦʩʪʽ ʪʘ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤʠ. 

ɺʩʝʨʝʜʠʥʽ ʧʽʜʛʫʟʥʠʢʘ ʻ ʧʘʥʝʣʴ ʟ ʢʽʣʴʢʦʤʘ ʥʝʪʦʢʩʠʯʥʠʤʠ ʩʤʫʞʢʘʤʠ ʟ ʪʝʩʪʦʚʦʶ 

ʧʦʚʝʨʭʥʝʶ, ʷʢʘ ʨʝʘʛʫʻ ʟ ʩʝʯʝʶ ʪʘ ʢʦʣʠ ʧʽʜʛʫʟʥʠʢ ʥʘʤʦʢʘʻ, ʚʽʥ ʚʩʪʫʧʘʻ ʚ ʨʝʘʢʮʽʶ 

ʟ ʣʝʡʢʦʮʠʪʘʤʠ, ʥʽʪʨʘʪʘʤʠ ʪʘ ʙʘʛʘʪʴʤʘ ʽʥʰʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʷʢʽ ʧʝʨʝʜʘʶʪʴ 

ʨʝʟʫʣʴʪʘʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʜʦʜʘʪʦʢ ʥʘ ʩʤʘʨʪʬʦʥʽ. ʑʦʙ ʦʪʨʠʤʘʪʠ ʾʭ, ʩʧʦʞʠʚʘʯʫ 

ʧʦʪʨʽʙʥʦ ʚʽʜʩʢʘʥʫʚʘʪʠ QR-ʢʦʜ ʥʘ ʧʽʜʛʫʟʢʫ ʡ ʜʦʜʘʪʦʢ ʚʽʜʦʙʨʘʞʘʪʠʤʝ ʚʩʽ ʜʘʥʽ (ʨʠʩ. 

ɺ.2.3.63).  

ʉʴʦʛʦʜʥʽ ʽʥʪʝʛʨʘʮʽʷ ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʟ ʜʦʧʦʚʥʝʥʦʶ 

ʨʝʘʣʴʥʽʩʪʶ ʜʦʟʚʦʣʷʻ ʜʠʟʘʡʥʝʨʘʤ ʥʘʢʣʘʜʘʪʠ ʮʠʬʨʦʚʠʡ ʢʦʥʪʝʥʪ ʥʘ ʨʝʘʣʴʥʠʡ ʩʚʽʪ. 

ɺʽʜʩʢʘʥʫʚʘʚʰʠ ʢʦʜʦʚʘʥʝ ʟʦʙʨʘʞʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʨʦʟʙʣʦʢʫʚʘʪʠ AR-

ʢʦʥʪʝʥʪ, ʥʘʧʨʠʢʣʘʜ ʽʥʪʝʨʘʢʪʠʚʥʽ ʜʝʤʦʥʩʪʨʘʮʽʾ ʧʨʦʜʫʢʪʽʚ, 3D-ʘʥʽʤʘʮʽʾ ʘʙʦ 

ʝʢʩʢʣʶʟʠʚʥʽ ʘʢʮʽʾ. ʊʘʢʘ ʢʦʤʙʽʥʘʮʽʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʾ AR ʤʦʞʝ 

ʟʘʙʝʟʧʝʯʠʪʠ ʫʥʽʢʘʣʴʥʠʡ ʽ ʟʘʭʦʧʣʶʶʯʠʡ ʤʘʨʢʝʪʠʥʛʦʚʠʡ ʜʦʩʚʽʜ, ʷʢʠʡ ʩʪʘʥʝ ʚʩʝ 

ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤ [28].  

ʅʘʧʨʠʢʣʘʜ, ʙʨʝʥʜ Yeezy Gap ʫ 2021 ʨʦʮʽ ʧʝʨʰʠʡ ʟʘʧʫʩʪʠʚ ʨʝʢʣʘʤʫ ʟ 

ʜʦʧʦʚʥʝʥʦʶ ʨʝʘʣʴʥʽʩʪʶ ʥʘ ʚʫʣʠʮʷʭ ʤʽʩʪʘ. ɼʘʥʘ ʨʝʢʣʘʤʥʘ ʘʢʮʽʷ, ʜʝ ʚʠʢʦʨʠʩʪʘʥʦ 

ʧʦʻʜʥʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʚʠʢʣʠʢʘʣʘ 

ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʩʝʨʝʜ ʧʦʢʫʧʮʽʚ (ʨʠʩ. ɺ.2.3.64). ɿʦʙʨʘʞʝʥʥʷ ʩʠʥʴʦʾ ʢʫʨʪʢʠ ʙʝʟ 

ʟʘʩʪʽʙʢʠ-ʙʣʠʩʢʘʚʢʠ ʟ QR-ʢʦʜʦʤ ʧʽʜ ʥʝʶ ʧʨʦʻʢʪʫʚʘʣʦʩʷ ʥʘ ʨʽʟʥʽ ʙʫʜʽʚʣʽ ʚ ʤ. ʃʦʩ-

ɸʥʜʞʝʣʝʩ. ɻʣʷʜʘʯʽ ʤʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʜʝʢʦʜʫʚʘʪʠ QR-ʢʦʜ ʪʘ ʚʽʨʪʫʘʣʴʥʦ ʧʨʠʤʽʨʷʪʠ 

ʥʘ ʩʝʙʝ ʯʝʨʝʟ ʢʘʤʝʨʫ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ 3D-ʤʦʜʝʣʴ ʢʫʨʪʢʠ ʽ ʧʦʧʝʨʝʜʥʴʦ 

ʟʨʦʙʠʪʠ ʧʨʝʜʟʘʤʦʚʣʝʥʥʷ ʥʘ ʩʘʡʪʽ ʢʦʤʧʘʥʽʾ. 

ɼʠʟʘʡʥʝʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 
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ʩʪʚʦʨʝʥʥʷ ʨʽʟʥʠʭ ʦʙô̒ ʢʪʽʚ: ʚʽʜ ʤʫʣʴʪʬʽʣʴʤʽʚ ʜʦ ʘʥʽʤʦʚʘʥʦʾ ʛʨʘʬʽʢʠ ʚ ʩʦʮʽʘʣʴʥʠʭ 

ʤʝʨʝʞʘʭ. ʆʜʥʠʤ ʟ ʥʘʧʨʷʤʽʚ ʨʦʟʚʠʪʢʫ ʻ ʭʫʜʦʞʥʽ QR-ʢʦʜʠ. ʅʘʧʨʠʢʣʘʜ, ʤʫʨʘʣ ʟ 

ʽʥʪʝʨʘʢʪʠʚʥʠʤ QR-ʢʦʜʦʤ ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʚ ɹʘʣʪʽʤʦʨʽ ʚ ʨʘʤʢʘʭ ʘʨʪ-ʧʨʦʝʢʪʫ OPEN 

WALLS BALTIMORE. ɺʽʜʩʢʘʥʫʚʘʚʰʠ ʢʦʜʦʚʘʥʝ ʟʦʙʨʘʞʝʥʥʷ ʛʣʷʜʘʯ ʤʦʞʝ 

ʧʦʙʘʯʠʪʠ ʘʥʽʤʘʮʽʶ? ʧʨʠʩʚʷʯʝʥʫ ʬʝʩʪʠʚʘʣʶ (ʨʠʩ. ɺ.2.3.65). ʂʠʪʘʡʩʴʢʽ ʛʽʛʘʥʪʠ 

ʚʝʣʦʧʨʦʢʘʪʫ, Mobike ʽ Ofo ʪʘʢʦʞ ʦʞʠʚʣʷʶʪʴ ʩʚʦʾ QR-ʢʦʜʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʥʽʤʘʮʽʡʥʦʾ ʛʨʘʬʽʢʠ (ʨʠʩ. ɺ.2.3.66). 

ɽʢʦʣʦʛʽʯʥʠʡ ʜʠʟʘʡʥ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ ʛʨʘʬʽʯʥʦʶ ʢʦʜʦʚʘʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ 

ʫʪʚʦʨʶ  ̒ ʩʪʘʪʠʯʥʽ ʯʘʩʪʠʥʠ ʜʨʫʢʫ. ʅʘʧʨʠʢʣʘʜ, Western Digital ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʜʣʷ ʫʪʠʣʽʟʘʮʽʾ ʩʪʘʨʠʭ ʞʦʨʩʪʢʠʭ ʜʠʩʢʽʚ (ʨʠʩ. ɺ.2.3.67). 

ʆʩʥʦʚʥʘ ʤʝʪʘ ʢʦʜʽʚ ʥʘ ʝʪʠʢʝʪʮʽ ï ʥʘʜʘʪʠ ʢʣʽʻʥʪʘʤ ʧʨʦʩʪʽʰʫ ʤʦʞʣʠʚʽʩʪʴ 

ʮʠʬʨʦʚʦʛʦ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʬʽʟʠʯʥʦʛʦ ʧʨʦʜʫʢʪʫ.  

ʑʝ ʦʜʥʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʜʠʟʘʡʥ ʨʦʤʦʚʠʭ ʧʣʷʰʦʢ? ʨʦʟʨʦʙʣʝʥʠʡ ɻʘʣʠʥʦʶ 

ɸʭʤʝʪʟʷʥʦʚʦʶ (Galya Akhmetzyanova) ʟ ʅʦʚʦʾ ɿʝʣʘʥʜʽʾ. ɽʢʦʣʦʛʽʯʥʽʩʪʴ 

ʟʘʢʣʶʯʘʻʪʴʩʷ ʚ ʙʘʛʘʪʦʨʘʟʦʚʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʡ ʧʝʨʝʨʦʙʮʽ ʩʢʣʷʥʠʭ ʧʣʷʰʦʢ (ʨʠʩ. 

ɺ.2.3.68). ɯʥʰʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʙʨʝʥʜ ʮʠʬʨʦʚʦʛʦ ʦʜʷʛʫ Unspun, ʷʢʠʡ ʟʘʧʫʩʪʠʚ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʜʞʠʥʩʽʚ. ɺʦʥʠ ʨʦʟʨʦʙʣʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʠʪʦʢ Smart 

Stitch ʚʽʜ Resortec, ʱʦ ʩʧʨʦʱʫʻ ʾʭ ʧʝʨʝʨʦʙʢʫ. ʅʘ ʜʞʠʥʩʘʭ ʻ QR-ʢʦʜ, ʷʢʠʡ 

ʨʦʟʧʦʚʽʜʘʻ ʩʧʦʞʠʚʘʯʘʤ ʷʢ ʧʨʘʚʠʣʴʥʦ ʜʦʛʣʷʜʘʪʠ ʟʘ ʪʢʘʥʠʥʦʶ ʪʘ ʚʢʘʟʫʻ ʘʜʨʝʩʠ 

ʧʝʨʝʨʦʙʥʠʢʽʚ (ʨʠʩ. ɺ.2.3.69).  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʘʡʞʝ ʚ ʫʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʜʘʭ ʪʘ 

ʩʬʝʨʘʭ ʜʠʟʘʡʥʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʰʪʨʠʭ-ʢʦʜʽʚ, QR-ʢʦʜʽʚ ʪʘ 

AR-ʢʦʜʽʚ. ɺʠʥʷʪʦʢ ʩʪʘʥʦʚʣʷʪʴ ʣʠʰʝ ʝʢʦʣʦʛʽʯʥʠʡ ʪʘ ʤʦʫʰʠʥ ʜʠʟʘʡʥ. ʊʘʤ ʥʘʨʘʟʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʣʠʰʝ QR-ʢʦʜʠ, ʘʣʝ ʚʨʘʭʦʚʫʶʯʠ ʩʪʨʽʤʢʠʡ ʛʣʦʙʘʣʴʥʠʡ ʨʦʟʚʠʪʦʢ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʩʫʩʧ̔ ʣʴʩʪʚʘ ʚ ʮʽʣʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ AR-ʢʦʜʽʚ ʫ ʥʠʭ 

ʥʘʫʢʦʚʮʽ, ʜʦʩʣʽʜʥʠʢʠ ʡ ʧʨʦʬʝʩʽʡʥʽ ʜʠʟʘʡʥʝʨʠ ʧʨʦʛʥʦʟʫʶʪʴ ʥʘʡʙʣʠʞʯʠʤ ʯʘʩʦʤ 

[174]. 

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʰʪʨʠʭ-ʢʦʜʽʚ, QR-ʢʦʜ̔ʚ ʪʘ AR-

ʢʦʜ̔ʚ ʫ ʨʽʟʥʠʭ ʚʠʜʘʭ ʜʠʟʘʡʥʫ, ʪʘʢʠʭ ʷʢ: ʙʝʟʧʝʯʥʠʡ ʜʠʟʘʡʥ, ʛʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ, 

ʝʢʦʣʦʛʽʯʥʠʡ ʜʠʟʘʡʥ, ʤʦʫʰʠʥ ʜʠʟʘʡʥ, ʜʠʟʘʡʥ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʧʨʦʤʠʩʣʦʚʠʡ ʜʠʟʘʡʥ 
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ʧʨʦʬʝʩʽʡʥʽ ʬʘʭʽʚʮʽ ʪʘ ʙʨʝʥʜʠ ʤʦʞʫʪʴ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʩʧʦʞʠʚʘʯʽʚ, ʥʘʜʘʚʰʠ ʾʤ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʦʜʫʢʪ, ʱʦ ʚʦʥʠ 

ʥʘʤʘʛʘʶʪʴʩʷ ʧʨʦʩʫʚʘʪʠ. ɼʦʚʝʜʝʥʦ, ʱʦ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʦʜʽʣʷʶʪʴʩʷ ʟʘ ʪʘʢʠʤʠ ʩʬʝʨʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʜʠʟʘʡʥʽ 

ʷʢ ʜʠʥʘʤʽʯʥʘ ʘʡʜʝʥʪʠʢʘ, ʚʝʙ-ʜʠʟʘʡʥ, ʜʠʟʘʡʥ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ, ʜʠʟʘʡʥ 

ʫʧʘʢʦʚʢʠ, ʧʦʣʽʛʨʘʬʽʷ, ʟʦʚʥʽʰʥʷ ʨʝʢʣʘʤʘ, ʤʠʩʪʝʮʪʚʦ ʪʘ ʽʣʶʩʪʨʘʮʽʷ ʫ ʛʨʘʬʽʯʥʦʤʫ 

ʜʠʟʘʡʥʽ; ʘʨʭʽʪʝʢʪʫʨʥʠʡ, ʣʘʥʜʰʘʬʪʥʠʡ ʪʘ ʬʫʪʫʨʠʩʪʠʯʥʠʡ ʜʠʟʘʡʥ ʫ ʜʠʟʘʡʥʽ 

ʩʝʨʝʜʦʚʠʱʘ; ʜʠʟʘʡʥ ʦʜʷʛʫ, ʧʨʦʤʠʩʣʦʚʠʡ ʜʠʟʘʡʥ, ʘ ʪʘʢʦʞ, ʙʝʟʧʝʯʥʠʡ ʜʠʟʘʡʥ, 

ʝʢʦʣʦʛʽʯʥʠʡ ʜʠʟʘʡʥ, ʤʦʫʰʥ ʜʠʟʘʡʥ ʷʢ ʦʢʨʝʤʽ ʛʘʣʫʟʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʧʨʠʡʤʘʶʪʴʩʷ 

ʚʽʟʫʘʣʴʥʦ, ʘ ʜʠʟʘʡʥ ʚʠʨʽʰʫʻ ʩʘʤʝ ʧʨʦʙʣʝʤʠ ʧʦʜʘʥʥʷ ʝʩʪʝʪʠʯʥʦʛʦ, ʫʥʽʢʘʣʴʥʦʛʦ ʪʘ 

ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʦʛʦ ʜʠʟʘʡʥʝʨʩʴʢʦʛʦ ʧʨʦʜʫʢʪʫ ʜʣʷ ʩʧʦʞʠʚʘʯʘ, ʘʜʞʝ, ʦʢʨʽʤ 

ʚʽʟʫʘʣʴʥʦʛʦ ʦʙʨʘʟʫ, ʪʝʢʩʪʫ, ʬʦʨʤʠ ʪʘ ʢʦʣʴʦʨʦʚʦʛʦ ʨʽʰʝʥʥʷ ʜʠʟʘʡʥʝʨʠ ʪʘ 

ʭʫʜʦʞʥʠʢʠ ʩʴʦʛʦʜʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠ ʪʘ ʧʽʜʭʦʜʠ ʜʦ ʧʦʜʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʯʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʚʦʾʭ ʪʚʦʨʽʚ ʜʣʷ ʛʣʷʜʘʯʽʚ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʰʪʨʠʭ-ʢʦʜʽʚ, QR-ʢʦʜʽʚ ʪʘ AR-

ʢʦʜʽʚ ʫ ʙʫʜʴ-ʷʢʠʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʷʢ ʥʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʯʠ ʪʨʘʥʩʬʦʨʤʘʮʽʾ.  

ɻʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʠʩʪʫʧʘʶʪʴ ʩʢʣʘʜʦʚʦʶ ʷʢʘ 

ʧʽʜʚʠʱʫʻ ʮʽʥʥʽʩʪʴ ʧʨʦʜʫʢʪʫ ʯʠ ʧʦʩʣʫʛʠ ʥʘ ʨʠʥʢʫ, ʘʜʞʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦʬʝʩʽʡʥʠʤʠ ʜʠʟʘʡʥʝʨʘʤʠ ʩʧʨʠʷʻ ʾʾ ʨʦʟʧʦʚʩʶʜʞʝʥʥʶ, ʜʝ ʛʨʘʬʽʯʥʽ 

ʟʦʙʨʘʞʝʥʥʷ ʰʪʨʠʭ-ʢʦʜʽʚ, QR-ʢʦʜʽʚ ʯʠ AR-ʢʦʜʽʚ ʥʘʙʫʚʘʶʪʴ ʟʥʘʯʝʥʥʷ ʫʥʽʢʘʣʴʥʦʛʦ 

ʜʠʟʘʡʥʝʨʩʴʢʦʛʦ ʧʨʦʜʫʢʪʫ ʯʠ ʪʚʦʨʫ ʤʠʩʪʝʮʪʚʘ ʪʘ ʩʪʘʶʪʴ ʥʦʩʽʷʤʠ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʟʘʰʠʬʨʦʚʘʥʦʾ ʫ ʥʠʭ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʪʘ ʨʽʟʥʦʨʽʚʥʝʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʷʢʘ 

ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʧʦʪʝʥʮʽʡʥʦʛʦ ʛʣʷʜʘʯʘ. 

 

2.4. ʂʣʘʩʠʬʽʢʘʮʽʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥ ɹ ʢʦʜʽʚ ʟʘ ʨʽʚʥʝʤ ʧʦʜʘʯʽ 

ʽʥʬʦʨʤʘʮʽʾ  

 

ɾʠʪʪʷ ʩʫʯʘʩʥʦʾ ʣʶʜʠʥʠ ʥʝʤʦʞʣʠʚʦ ʫʷʚʠʪʠ ʙʝʟ ʚʽʟʫʘʣʴʥʠʭ ʛʨʘʬʽʯʥʠʭ 
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ʟʦʙʨʘʞʝʥʴ. ʉʴʦʛʦʜʥʽ ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʫ ʜʠʟʘʡʥʽ ʷʢ ʦʙôʻʢʪ ʽʟ ʤʦʞʣʠʚʽʩʪʶ 

ʤʫʣʴʪʠʤʝʜʽʡʥʦʾ ʪʘ ʦʙʨʘʟʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʧʦʯʘʣʘ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 

ʧʨʦʬʝʩʽʡʥʠʤʠ ʜʠʟʘʡʥʝʨʘʤʠ ʪʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʞʠʪʪʷ ʣʶʜʠʥʠ. 

ʅʘʧʨʠʢʣʘʜ, ʢʦʤʧʘʥʽʾ ʨʦʟʤʽʱʫʶʪʴ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ 

ʨʝʢʣʘʤʥʠʭ ʱʠʪʘʭ, ʱʦʙ ʧʦʣʝʛʰʠʪʠ ʡ ʧʨʠʰʚʠʜʠhʪʠ ʧʦʢʫʧʢʫ ʪʦʚʘʨʽʚ, ʥʘ 

ʧʨʦʜʫʢʪʘʭ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʥʘʧʦʷʭ, ʧʣʘʢʘʪʘʭ ʬʽʣʴʤʽʚ, ʥʘʚʯʘʣʴʥʠʭ ʚʽʜʝʦ, ʚʽʪʨʠʥʘʭ 

ʤʘʛʘʟʠʥʽʚ, ʨʝʢʣʘʤʥʠʭ ʟʥʘʢʘʭ ʪʦʱʦ. ɻʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʰʪʨʠʭ-ʢʦʜʽʚ, QR-ʢʦʜʽʚ 

ʯʠ AR-ʢʦʜʽʚ ʤʫʟʝʾ ʯʘʩʪʦ ʨʦʟʤʽʱʫʶʪʴ ʙʽʣʷ ʝʢʩʧʦʥʘʪʽʚ, ʣʶʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʾʭ 

ʥʘ ʚʽʟʠʪʥʠʭ ʢʘʨʪʢʘʭ, ʙʨʘʩʣʝʪʘʭ, ʫ ʚʠʛʣʷʜʽ ʧʽʜʚʽʩʢʠ ʥʘ ʣʘʥʮʶʞʢʫ. ɺ ʤʽʩʪʽ ʤʦʞʥʘ 

ʟʫʩʪʨʽʪʠ ʢʦʜʠ ʷʢʽ ʻ ʥʘʚʽʛʘʪʦʨʘʤʠ ʪʦ ʜʦʧʦʤʘʛʘʶʪʴ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ ʩʝʨʝʜʦʚʠʱʽ 

ʪʦʱʦ. 

ɸʢʪʫʘʣʴʥʠʤ ʩʴʦʛʦʜʥʽ ʻ ʩʪʚʦʨʝʥʥʷ ʪʚʦʨʫ ʤʠʩʪʝʮʪʚʘ, ʷʢʠʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʚʠʤʘʛʘʻ ʫʯʘʩʪʽ ʛʣʷʜʘʯʘ ʜʣʷ ʚʽʜʪʚʦʨʝʥʥʷ ʮʽʣʽʩʥʦʛʦ ʟʘʜʫʤʫ ʜʠʟʘʡʥʝʨʘ. ɿʘʟʚʠʯʘʡ 

ʪʘʢʽ ʨʦʙʦʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʫʷʚʥʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʭʫʜʦʞʥʴʦʛʦ ʪʚʦʨʫ, ʘʜʞʝ 

ʮʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʩʚʽʜʦʤʽʩʪʴ ʛʣʷʜʘʯʘ, ʟʤʽʥʠʪʠ ʾʾ ʯʠ ʜʦʧʦʚʥʠʪʠ ʫʷʚʫ 

ʥʦʚʠʤʠ ʦʙʨʘʟʘʤʠ [9]. ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʚʧʣʠʚ ʛʣʷʜʘʯʘ ʥʘ ʭʫʜʦʞʥʽʡ ʦʙ'ʻʢʪ 

ʧʝʨʝʜʙʘʯʘʻ ʚʟʘʻʤʦʜʽʶ ʟ ʭʫʜʦʞʥʽʤ ʪʚʦʨʦʤ, ʱʦ ʧʝʨʝʪʚʦʨʶʻ ʡʦʛʦ ʥʘ ʢʦʨʠʩʪʫʚʘʯʘ, 

ʘʜʞʝ ʚʽʥ ʨʝʘʣʴʥʦ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʪʚʽʨ ʤʠʩʪʝʮʪʚʘ, ʬʽʟʠʯʥʦ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ 

ʡʦʛʦ, ʥʘʙʫʚʘʶʯʠ ʨʦʣʽ ʩʧʽʚʘʚʪʦʨʘ.  

ʉʘʤʝ ʪʦʤʫ, ʨʦʟʨʦʙʢʘ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʜʠʟʘʡʥʝʨʩʴʢʦ ʾ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʙʘʟʫʻʪʴʩʷ ʥʝ ʣʠʰʝ ʥʘ ʩʪʘʣʽʡ ʙʫʜʦʚʽ ʢʦʜʽʚ, ʘ ʡ ʥʘ ʾ ʭ ʭʫʜʦʞʥʴʦ-ʦʙʨʘʟʥʽʡ 

ʬʦʨʤʽ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʷʢ ʤʠʩʪʝʮʴʢʦʛʦ ʟʘʩʦʙʫ ʜʣʷ ʚʠʨʘʞʝʥʥʷ ʭʫʜʦʞʥʴʦʛʦ ʟʘʜʫʤʫ ʘʚʪʦʨʘ. 

ʊʦʤʫ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʝ, ʱʦ ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʥʝʩʝ 

ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʚʦʥʘ ʯʘʩʪʦ ʩʪʘʻ ʤʠʩʪʝʮʴʢʠʤ ʘʙʦ ʜʠʟʘʡʥʝʨʩʴʢʠʤ 

ʪʚʦʨʦʤ. 

ɺʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʧʦʩʪʫʧʦʚʦʛʦ 

ʧʝʨʝʭʦʜʫ ʚʽʜ ʩʧʦʛʣʷʜʘʥʥʷ ʪʚʦʨʫ ʤʠʩʪʝʮʪʚʘ ʜʦ ʫʯʘʩʪʽ ʛʣʷʜʘʯʘ ʚ ʥʴʦʤʫ. ʅʘʧʨʠʢʣʘʜ, 

ʛʣʷʜʘʯ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʘʤʝʨʫ ʦʧʪʠʯʥʦʛʦ ʧʨʠʩʪʨʦʶ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʝʢʦʜʫʚʘʪʠ 

ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʰʪʨʠʭ-ʢʦʜʫ, QR-ʢʦʜʫ ʯʠ AR-ʢʦʜʫ ʡ ʦʪʨʠʤʘʪʠ ʜʦʜʘʪʢʦʚʫ 
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ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʽʩʪʦʨʽʶ ʩʪʚʦʨʝʥʥʷ ʪʚʦʨʫ, ʘʚʪʦʨʘ, ʪʝʭʥʽʢʫ ʚʠʛʦʪʦʚʣʝʥʥʷ, 

ʧʝʨʝʛʣʷʥʫʪʠ ʚʽʜʝʦ ʪʦʱʦ. ɺ ʤʽʩʪʽ, ʪʘʢʦʞ, ʩʴʦʛʦʜʥʽ ʯʘʩʪʦ ʤʦʞʥʘ ʟʫʩʪʨʽʪʠ ʚʽʟʫʘʣʴʥʽ 

ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʷʢʽ ʻ ʥʘʚʽʛʘʪʦʨʘʤʠ ʪʘ ʜʦʧʦʤʘʛʘʶʪʴ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ 

ʩʝʨʝʜʦʚʠʱʽ. 

ɿ 2020 ʧʦ 2023 ʨʦʢʠ ʜʦʩʣʽʜʥʠʢʠ ʚʩʪʘʥʦʚʠʣʠ ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʫ ʩʪʚʦʨʝʥʥʽ 

ʪʘ ʧʨʦʻʢʪʫʚʘʥʥʽ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʪʘʢʠʭ ʩʝʢʪʦʨʘʭ, ʷʢ 

ʪʨʘʥʩʧʦʨʪʥʽ ʧʦʩʣʫʛʠ, ʬʽʥʘʥʩʦʚʘ ʩʧʨʘʚʘ, ʨʦʟʜʨʽʙʥʘ ʪʦʨʛʽʚʣʷ, ʣʦʛʽʩʪʠʢʘ ʪʘ ʦʭʦʨʦʥʘ 

ʟʜʦʨʦʚôʷ, ʜʝ ʤʘʪʨʠʯʥʽ ʢʦʜʠ, ʘ ʩʘʤʝ QR-ʢʦʜʠ ʩʪʘʣʠ ʦʩʥʦʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʧʽʜ ʯʘʩ ʧʘʥʜʝʤʽʾ COVID-19, ʢʦʣʠ ʙʝʟʢʦʥʪʘʢʪʥʝ ʥʘʜʘʥʥʷ 

ʧʦʩʣʫʛ ʪʘ ʦʙʤʝʞʝʥʝ ʢʦʣʦ ʩʧʽʣʢʫʚʘʥʥʷ ʩʪʘʣʠ ʥʦʨʤʦʶ. ʇʨʦʥʠʢʥʝʥʥʷ ʤʦʙʽʣʴʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʚ ʞʠʪʪʷ ʢʦʞʥʦʾ ʣʶʜʠʥʠ ʫ ʮʝʡ ʧʝʨʽʦʜ ʪʘʢʦʞ ʜʦʩʷʛʣʦ ʧʽʢʦʚʦʛʦ ʨʽʚʥʷ, 

ʜʝʤʦʥʩʪʨʫʶʯʠ ʨʝʢʦʨʜʥʠʡ ʚʽʜʩʦʪʦʢ ʟʨʦʩʪʘʥʥʷ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʞ 2022 ʽ 2023 

ʨʦʢʘʤʠ [94].  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʧʨʦʻʢʪʫʶʪʴʩʷ ʪʘ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʜʠʟʘʡʥʝʨʘʤʠ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʷʢ ʪʚʽʨ ʤʠʩʪʝʮʪʚʘ, ʱʦ ʤʘʻ ʭʫʜʦʞʥʻ 

ʟʥʘʯʝʥʥʷ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʙʫʜʦʚʫʚʘʥʥʽ ʜʣʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʯʝʨʝʟ 

ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ. ʂʦʞʝʥ QR-ʢʦʜ, ʚ ɯʥʪʝʨʥʝʪʽ ʯʠ ʚ ʜʨʫʢʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ, ʤʦʞʥʘ 

ʧʨʦʩʪʦ ʜʝʢʦʜʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʚʰʠ ʢʘʤʝʨʫ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ. ɻʨʫʧʘ ʥʘʫʢʦʚʮʽʚ 

ʟ ʇʽʚʜʝʥʥʦʾ ɸʟʽʾ (A. Shah, S. Ahmed, H. Kokash) ʜʦʚʝʣʘ, ʱʦ 2024-2025 ʨʽʢ ʩʪʘʥʝ 

ʨʦʢʦʤ ʘʢʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʤʘʪʨʠʯʥʠʭ ʢʦʜʽʚ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʧʦʣʝʛʰʫʶʪʴ ʥʘʙʫʪʪʷ 

ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʦʩʚʽʜʫ ʢʦʨʠʩʪʫʚʘʯʝʤ [157]. 

ʇʽʜ ʯʘʩ ʧʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʴʦʛʦʜʥʽ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʨʦʩʫʚʘʥʥʷ ʥʦʚʠʭ ʚʠʩʪʘʚʦʢ, ʫ ʩʪʫʜʝʥʪʩʴʢʠʭ ʭʫʜʦʞʥʽʭ 

ʧʦʨʪʬʦʣʽʦ, ʥʘ ʚʽʟʠʪʥʠʭ ʢʘʨʪʢʘʭ, ʥʘ ʩʘʡʪʘʭ ʪʘ ʝʢʩʧʦʥʘʪʘʭ ʤʫʟʝʾʚ ʪʦʱʦ. ʊʘʢʽ 

ʟʦʙʨʘʞʝʥʥʷ ʧʨʦʩʪʦ ʽʥʪʝʛʨʫʚʘʪʠ ʚ ʽʣʶʩʪʨʘʮʽʾ, ʣʦʛʦʪʠʧʠ ʪʘ ʫ ʙʫʜʴ-ʷʢʠʡ ʭʫʜʦʞʥʽʡ 

ʤʘʪʝʨʽʘʣ. ʅʦʚʠʟʥʦʶ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʙôʻʢʪʽʚ ʻ ʪʝ, ʱʦ ʭʫʜʦʞʥʽ ʛʨʘʬʽʯʥʽ ʢʦʜʦʚʘʥʽ 

ʟʦʙʨʘʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʝ ʣʠʰʝ ʚ çʩʪʘʥʜʘʨʪʥʦʤʫè ʯʦʨʥʦ-ʙʽʣʦʤʫ ʚʠʛʣʷʜʽ, ʘ ʡ ʚ 

ʢʦʣʴʦʨʦʚʽʡ ʽʥʪʝʨʧʨʝʪʘʮʽʾ, ʷʢʽ ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʨʽʟʥʠʭ ʬʦʨʤ ʪʘ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ɻʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʻ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʜʦʩʷʛʥʝʥʥʷʤ, 

ʧʨʦʪʝ ʩʘʤʝ ʜʠʟʘʡʥʝʨʠ ʧʝʨʝʪʚʦʨʶʶʪʴ ʾʭ ʚ ʪʚʽʨ ʤʠʩʪʝʮʪʚʘ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʷʢ ʩʪʘʣʫ 
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ʙʫʜʦʚʫ ʢʦʜʫ, ʪʘʢ ʽ ʭʫʜʦʞʥʴʦ-ʦʙʨʘʟʥʫ ʩʢʣʘʜʦʚʫ, ʪʦʙʪʦ ʚʽʟʫʘʣʴʥʠʡ ʚʠʛʣʷʜ 

ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʥʘʙʫʚʘʻ ʚʘʞʣʠʚʦʾ ʩʢʣʘʜʦʚʦʾ 

ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ. 

ʅʘʤʠ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʢʦʜʦʚʘʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʷʢ ʽʥʪʝʨʧʨʝʪʘʮʽʶ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʥʠʭ ʫ ʚʠʛʣʷʜʽ ʩʪʨʫʢʪʫʨ, ʱʦ ʚʙʫʜʦʚʘʥ ̔ʫ ʜʦʚʽʣʴʥʽ ʬʦʨʤʠ. ɼʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʪʘʢʦʛʦ ʘʥʘʣʽʟʫ ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʭʫʜʦʞʥʴʦ-ʧʨʦʻʢʪʥʠʡ ʪʘ ʭʫʜʦʞʥʴʦ-

ʦʙʨʘʟʥʠʡ ʘʥʘʣʽʟ, ʘʜʞʝ ʢʦʞʥʝ ʜʠʟʘʡʥʝʨʩʴʢʠʡ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʰʪʨʠʭ-ʢʦʜʫ, 

QR-ʢʦʜʫ ʪʘ AR-ʢʦʜʫ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʬʝʨʠ ʜʽʷʣʴʥʦʩʪʽ, ʫ ʷʢʽʡ ʚʽʥ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝʪʴʩʷ. ɼʦʩʣʽʜʞʫʚʘʥʽ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʙʫʣʦ ʧʦʜʽʣʝʥʦ ʥʘ ʪʨʠ ʦʩʥʦʚʥʽ ʛʨʫʧʠ: ʛʨʘʬʽʯʥʽ, ʧʨʝʜʤʝʪʥʽ ʪʘ 

ʧʨʦʩʪʦʨʦʚʽ (ʨʠʩ. ɺ.2.4.1). 

ɻʨʘʬʽʯʥʘ ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʷʚʣʷʻ ʩʦʙʦʶ ʧʦʻʜʥʘʥʥʷ ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʟ ʭʫʜʦʞʥʽʤ ʙʘʯʝʥʥʷʤ ʜʠʟʘʡʥʝʨʘ. ʇʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʪʘʢʠʭ 

ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʥʜʘʨʪʥʦʛʦ çʯʦʨʥʦ-ʙʽʣʦʛʦè 

ʚʠʛʣʷʜʫ ʢʦʜʽʚ ʟ ʧʦʜʘʣʴʰʠʤ ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷʤ ʾʭ ʥʘ ʪʚʦʨʠ ʤʠʩʪʝʮʪʚʘ ʷʢʽ ʟʜʘʪʥʽ 

ʚʠʨʘʞʘʪʠ ʽʜʝʶ ʘʚʪʦʨʘ ʥʘʜʘʶʯʠ ʛʣʷʜʘʯʘʤ ʯʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʤʦʞʣʠʚʦʩʪʽ ʥʘʙʫʪʠ 

ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʦʩʚʽʜʫ [175].  

ʉɹ ʦʛʦʜʥʽ ʜʠʟʘʡʥʝʨʠ ʚʧʨʦʚʘʜʞʫʶʪʴ ʪʘʢʽ ʢʦʜʦʚʘʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʚ 

ʩʚʦʾ ʨʦʙʦʪʠ ʧʦʻʜʥʫʶʯʠ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʪʚʦʨʫ ʤʠʩʪʝʮʪʚʘ ʟ ʜʠʥʘʤʽʯʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʪʝʭʥʦʣʦʛʽʡ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʛʨʘʬʽʯʥʘ ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʜʠʟʘʡʥʝʨʩʴʢʽ/ʭʫʜʦʞʥʽ ʡ ʘʥʽʤʦʚʘʥʽ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ.  

ʋ ʩʚʽʪʽ, ʜʝ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʧʣʽʪʘʶʪʴʩʷ ʟ ʫʩʽʤʘ ʘʩʧʝʢʪʘʤʠ ʞʠʪʪʷ ʣʶʜʠʥʠ, 

ʜʠʟʘʡʥʝʨʩʴʢʽ ʢʦʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʷʢ ʽʥʥʦʚʘʮʽʡʥʝ ʧʦʻʜʥʘʥʥʷ ʪʨʘʜʠʮʽʡ ʽ ʩʫʯʘʩʥʦʩʪʽ. 

ʉʘʤʝ ʪʦʤʫ, ʚʦʥʠ ʟʜʘʪʥʽ ʟʘʜʦʚʦʣʴʥʠʪʠ ʧʦʪʨʝʙʠ ʙʘʛʘʪʴʦʭ ʟʘʤʦʚʥʠʢʽʚ ʪʘ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘʜʞʝ, ʢʦʜʦʚʘʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʽʩʣʷ 

ʩʢʘʥʫʚʘʥʥʷ ʦʪʨʠʤʘʪʠ ʧʨʷʤʠʡ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ɯʨʝʥ ʄʫʟʫʨʽʩ 

(Irene Mouzouris) ʨʦʟʨʦʙʣʷʻ ʢʦʜʦʚʘʥʽ ʭʫʜʦʞʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ, ʷʢʽ 

ʨʦʟʤʽʱʫʶʪʴ ʥʘ ʫʧʘʢʦʚʮʽ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʜʝ ʥʘʜʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʩʧʦʞʠʚʘʯʫ 

ʧʨʦ ʧʦʞʠʚʥʫ ʮʽʥʥʽʩʪʴ ʩʪʨʘʚʠ ʯʠ ʥʘʧʦʶ (ʨʠʩ. ɺ.2.4.2).  

ʊʘʢʦʞ, ʪʘʢʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʠʟʘʡʥʝʨʠ ʩʴʦʛʦʜʥʽ 
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ʨʦʟʨʦʙʣʷʶʪʴ ʪʘ ʽʥʪʝʛʨʫʶʪʴ ʥʘ ʫʧʘʢʦʚʢʫ ʢʦʩʤʝʪʠʯʥʦʛʦ ʧʨʦʜʫʢʪʫ. ɺ ʪʘʢʦʤʫ 

ʚʠʧʘʜʢʫ ʜʠʟʘʡʥʝʨʩʴʢʠʡ QR-ʢʦʜ ʧʝʨʝʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʥʝ ʣʠʰʝ ʧʨʦ ʩʢʣʘʜ, ʘ ʡ 

çʟʘʧʨʦʰʫʻè ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʽʜʚʽʜʘʪʠ ʤʘʛʘʟʠʥ, ʚʢʘʟʫʶʯʠ ʤʘʨʰʨʫʪ, ʷʢʠʤ ʩʣʽʜ 

ʧʨʦʡʪʠ (ʨʠʩ. ɺ.2.4.3:1).  

ɼʠʟʘʡʥʝʨʩʴʢʘ ʛʨʘʬʽʯʥʘ ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʚʙʫʜʦʚʘʥʘ ʚ QR-ʢʦʜʠ ʪʘʢʦʞ 

ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʤʝʪʦʤ ʢʦʣʝʢʮʽʦʥʫʚʘʥʥʷ, ʜʦʜʘʶʯʠ ʽʥʬʦʨʤʘʪʠʚʥʦʾ ʮʽʥʥʦʩʪʽ 

ʧʨʝʜʤʝʪʘʤ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʞʠʪʪʷ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʚʠʢʠʜʘʶʪʴ (ʨʠʩ. ɺ.2.4.3:2). 

ʉɹ ʦʛʦʜʥʽ ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʛʨʘʬʽʯʥʦʾ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʠʟʘʡʥʝʨʠ 

ʟʘʜʽʶʶʪʴ AR-ʢʦʜʠ, ʷʢʽ ʻ ʽʥʪʝʨʘʢʪʠʚʥʠʤ, ʘ ʪʦʤʫ ʧʝʨʝʪʚʦʨʶʶʪʴ ʛʣʷʜʘʯʘ ʥʘ 

ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʥʠʢʘ ʯʠ ʩʧʽʚʘʚʪʦʨʘ. ʅʘʧʨʠʢʣʘʜ, ʬʨʘʥʮʫʟʴʢʠʡ ʜʠʟʘʡʥʝʨ ʇʘʪʨʽʢ 

ʆʩʽʥʩʢʽ (Patrick Osinski) ʧʨʦʻʢʪʫʻ ʢʘʨʪʠʥʠ ʷʢ̔ çʦʞʠʚʘʶʪʴè ʯʝʨʝʟ ʢʘʤʝʨʫ 

ʤʦʙʽʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ʢʦʣʠ ʛʣʷʜʘʯ ʥʘʙʣʠʞʘʻʪʝʩʷ ʜʦ ʥʝʾ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʧʦʚʥʝʥʦ ʾʨʝʘʣʴʥʦʩʪʽ ʩʪʚʦʨʶʻ ʥʝʚʠʜʠʤʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʪʚʦʨʦʤ ʽ 

ʛʣʷʜʘʯʝʤ, ʤʽʞ ʨʝʘʣʴʥʠʤ ʽ ʚʽʨʪʫʘʣʴʥʠʤ (ʨʠʩ. ɺ.2.4.4). 

ʇʦʻʜʥʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʜʦʟʚʦʣʷʻ ʛʣʷʜʘʯʫ ʥʘʙʫʪʠ ʽʥʥʦʚʘʮʽʡʥʦʛʦ, ʤʠʩʪʝʮʴʢʦʛʦ ʜʦʩʚʽʜʫ ʪʘ ʧʦʰʠʨʠʪʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʠʩʪʝʮʪʚʘ.  

ʇʨʠʢʣʘʜʦʤ ʻ ʧʨʦʝʢʪ ʄʘʨʢ ʂʨʝʡʛ (Marc Craig) çHidden Art, Hidden Storiesè, 

ʜʝ QR-ʢʦʜʠ ʨʦʟʤʽʱʝʥʽ ʥʘ ʬʨʝʩʢʘʭ ʛʨʘʬʽʪʽ, ʩʢʘʥʫʶʯʠ ʷʢʽ ʛʣʷʜʘʯʽ ʚʽʜʢʨʠʚʘʶʪʴ 

ʝʣʝʤʝʥʪʠ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʪʘ ʦʞʠʚʣʷʶʪʴ ʽʣʶʩʪʨʘʮʽʾ, ʜʦʜʘʶʯʠ ʾʤ 

ʜʠʥʘʤʽʯʥʦʩʪʽ. ʇʨʠʭʦʚʘʥʝ ʤʠʩʪʝʮʪʚʦ, ʧʨʠʭʦʚʘʥʽ ʽʩʪʦʨʽʾ (Hidden Art, Hidden 

Stories) ð ʮʝ ʥʝ ʣʠʰʝ ʧʫʙʣʽʯʥʘ ʤʠʩʪʝʮʴʢʘ ʽʥʽʮʽʘʪʠʚʘ ʣʦʥʜʦʥʩʴʢʦʛʦ ʭʫʜʦʞʥʠʢʘ 

ʄʘʨʢʘ ʂʨʝʡʛʘ, ʷʢʘ ʤʘʻ ʥʘ ʤʝʪʽ ʜʦʩʣʽʜʠʪʠ ʘʩʧʝʢʪʠ ʧʩʠʭʽʯʥʦʛʦ ʟʜʦʨʦʚôʷ. ʎʝ 100 

ʘʚʪʦʧʦʨʪʨʝʪʽʚ ʥʘ ʩʪʘʨʠʭ ʧʦʰʢʦʜʞʝʥʠʭ ʬʦʪʦʛʨʘʬʽʷʭ, ʷʢʘ ʧʝʨʝʪʚʦʨʝʥʘ ʥʘ ʚʠʪʚʽʨ 

ʤʠʩʪʝʮʪʚʘ [153]. ʅʘ ʟʚʦʨʦʪʽ ʢʦʞʥʦʛʦ ʧʦʨʪʨʝʪʘ ʚ ʨʘʤʮʽ ʚʽʜʚʽʜʫʚʘʯʽ ʧʦʤʽʪʷʪʴ QR-

ʢʦʜ ʽʟ ʟʘʧʠʪʘʥʥʷʤ, ʱʦ ʩʧʦʥʫʢʘʻ ʜʦ ʨʦʟʜʫʤʽʚ. ʉʢʘʥʫʶʯʠ ʢʦʜ, ʣʶʜʠ ʤʦʞʫʪʴ 

ʧʦʜʽʣʠʪʠʩʷ ʩʚʦʾʤʠ ʘʥʦʥʽʤʥʠʤʠ ʨʦʟʜʫʤʘʤʠ ʪʘ ʟʨʦʙʠʪʠ ʚʠʜʠʤʠʤʠ ʥʝʚʠʜʠʤʽ 

ʦʧʦʚʽʜʽ, ʷʢʽ ʨʦʟʧʦʚʽʜʘʶʪʴ ʦʜʥʫ ʧʨʠʭʦʚʘʥʫ ʽʩʪʦʨʽʶ ʟʘ ʨʘʟ (ʨʠʩ. ɺ.2.4.5). 

ɼʝʷʢʽ ʛʨʘʬʽʯʥʽ ʜʠʟʘʡʥʝʨʠ ʚʠʜʦʟʤʽʥʶʶʪʴ ʢʦʜʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʘʥʽʤʫʶʯʠ 

ʾ.ʾ ɼʠʟʘʡʥʝʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 
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ʩʪʚʦʨʝʥʥʷ ʘʥʽʤʦʚʘʥʦʾ ʛʨʘʬʽʢʠ ʚ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ. ʅʘʧʨʠʢʣʘʜ, ʢʠʪʘʡʩʴʢʘ 

ʢʦʤʧʘʥʽʷ çArt memoeè ʫ 2020 ʨʦʮʽ ʦʞʠʚʠʣʘ ʢʦʜʠ ʜʣʷ ʨʝʢʣʘʤʥʠʭ ʘʢʮʽʡ çRong 

Chuangè (ʨʠʩ. ɺ.2.4.5:1) ʪʘ çAdobeè (ʨʠʩ. ɺ.2.4.5:2). 

ʊʘʢʦʞ, ʩʴʦʛʦʜʥʽ ʽʩʥʫʶʪʴ ʦʥʣʘʡʥ-ʽʥʩʪʨʫʤʝʥʪʠ, ʥʘʧʨʠʢʣʘʜ QR4, ʱʦ 

ʨʦʟʨʦʙʣʝʥʠʡ ̔ ʥʞʝʥʝʨʦʤ-ʧʨʦʛʨʘʤʽʩʪʦʤ ʁʝʨʦʥʦʤ ʉʪʽʤʘʥʦʤ (Jeroen Steeman), ʷʢʠʡ 

ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦ ʩʪʚʦʨʶʚʘʪʠ ʜʠʟʘʡʥʝʨʘʤ ʘʥʽʤʦʚʘʥʽ ʢʦʜʠ. ʇʨʦʪʝ, ʪʘʢʠʡ 

ʢʦʜ ʙʫʜʝ ʧʽʜʣʘʰʪʦʚʘʥʠʡ ʫ ʧʝʚʥʠʡ ʰʘʙʣʦʥ ʪʘ ʥʝ ʙʫʜʝ ʦʨʠʛʽʥʘʣʴʥʦʶ ʨʦʟʨʦʙʢʦʶ 

(ʨʠʩ. ɺ.2.4.6). ʇʨʦʬʝʩʽʡʥʽ ʜʠʟʘʡʥʝʨʠ ʤʦʞʫʪʴ ʨʦʟʨʦʙʠʪʠ ʦʨʠʛʽʥʘʣʴʥʠʡ ʪʘ 

ʥʝʧʦʚʪʦʨʥʠʡ ʜʠʟʘʡʥ ʘʥʽʤʦʚʘʥʦʛʦ ʢʦʜʫ. ʅʘʧʨʠʢʣʘʜ, ɿʘʢ ʌʨʽʜʤʘʥ (Zack Freedman) 

ʦʧʫʙʣʽʢʫʚʘʚ ʫ Twitter ʘʥʽʤʦʚʘʥʠʡ GIF QR-ʢʦʜ ʽʟ ʨʫʭʦʤʠʤʠ ʢʘʜʨʘʤʠ ʩʪʚʦʨʝʥʠʡ 

Repeated Failure, ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʚ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʤʫʟʠʯʥʦʛʦ ʢʣʽʧʫ ʈʽʢʘ ɽʩʪʣʽ (Rick 

Astley) çNever Gonna Give You Upè (ʨʠʩ. ɺ.2.4.7). ʂʨʽʤ ʭʫʜʦʞʥʴʦʛʦ ʢʦʜʫ, ʮʝʡ GIF 

ʧʨʘʮʶʻ ʷʢ QR-ʢʦʜ, ʱʦ ʥʘʧʨʘʚʣʷʻ ʛʣʷʜʘʯʘ ʜʦ ʦʬʽʮʽʡʥʦʛʦ ʤʫʟʠʯʥʦʛʦ ʚʽʜʝʦ ʥʘ 

YouTube. 

ɸʥʽʤʘʮʽʡʥʘ ʛʨʘʬʽʯʥʘ ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʝ ʣʠʰʝ ʜʣʷ 

ʽʥʪʝʨʥʝʪ-ʧʨʦʩʪʦʨʫ, ʚʝʙ-ʩʘʡʪʽʚ, ʘ ʡ ʜʣʷ ʽʥʰʠʭ ʮʠʬʨʦʚʠʭ ʢʘʥʘʣʽʚ: ʝʢʨʘʥʘ ʪʝʣʝʚʽʟʦʨʘ 

ʯʠ ʨʝʢʣʘʤʠ ʫ ʪʦʨʛʦʚʠʭ ʮʝʥʪʨʘʭ ʘʙʦ ʝʣʝʢʪʨʦʥʥʠʭ ʣʠʩʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʪʝʣʝʚʽʟʽʡʥʘ 

ʨʝʢʣʘʤʘ Superbowl 2022 ʨʦʟʨʦʙʣʝʥʘ Coinbase ʙʫʣʘ ʚʽʟʫʘʣʴʥʦ ʚʠʢʦʥʘʥʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʫʭʦʤʦʛʦ QR-ʢʦʜʫ ʥʘ ʯʦʨʥʦʤʫ ʬʦʥʽ, ʷʢʠʡ ʤʘʚ ʥʘ ʤʝʪʽ ʧʦʚʥʽʩʪʶ 

ʧʨʠʚʝʨʥʫʪʠ ʫʚʘʛʫ ʢʣʽʻʥʪʽʚ ʪʦʨʛʦʚʦʛʦ ʮʝʥʪʨʫ (ʨʠʩ. ɺ.2.4.8). 

ɼʨʫʛʦʶ ʛʨʫʧʦʶ, ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʙʫʣʦ ʚʠʦʢʨʝʤʣʝʥʦ 

ʧʨʝʜʤʝʪʥʫ ʢʦʜʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʜʦʚʛʦʚʽʯʥʽ ʡ ʪʠʤʯʘʩʦʚʽ 

ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ. ʊʘʢʠʡ ʩʧʦʩʽʙ ʦʙôʻʤʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʦʢʘʟʫʻ ʛʨʘʬʽʯʥʫ 

ʢʦʜʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʷʢ ʝʣʝʤʝʥʪ ʢʦʥʩʪʨʫʢʮʽʾ. ʊʘʢʽ ʢʦʜʠ ʤʘʶʪʴ ʚʽʜʥʦʩʥʦ 

ʟʘʤʢʥʝʥʫ ʧʦʚʝʨʭʥʶ ʪʘ ʩʧʨʠʡʤʘʶʪʴʩʷ ʟ ʫʩʽʭ ʙʦʢʽʚ. ɺʠʨʘʟʥʽʩʪʴ ʽ ʷʩʥʽʩʪʴ 

ʩʧʨʠʡʥʷʪʪʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʪʘʰʫʚʘʥʥʷ ʫ ʧʨʦʩʪʦʨʽ ʪʘ ʪʦʯʢʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɺʦʥʠ 

ʟʘʚʞʜʠ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʪʦʤʫ ʤʦʞʫʪʴ ʟʤʝʥʰʫʚʘʪʠ ʘʙʦ 

ʟʙʽʣʴʰʫʚʘʪʠ ʚʠʨʘʟʥʽʩʪʴ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʝʜʤʝʪʫ ʚ ʦʩʥʦʚʽ ʷʢʦʛʦ ʣʝʞʠʪʴ ʢʦʜ.  

ɼʦʚʛʦʚʽʯʥʽ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʻ ʪʨʠʚʘʣʠʤʠ ʡ ʩʪʘʪʠʯʥʠʤʠ ʥʘ ʧʨʦʪʠʚʘʛʫ 

ʪʠʤʯʘʩʦʚʠʤ ʟʦʙʨʘʞʝʥʥʷʤ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ ʻ ʩʝʟʦʥʥʠʤʠ ʡ 
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ʜʠʥʘʤʽʯʥʠʤʠ. ʉʴʦʛʦʜʥʽ ʜʦʚʛʦʚʽʯʥʽ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʧʨʦʥʠʢʘʶʪʴ ʚ 

ʧʦʚʩʷʢʜʝʥʥʝ ʞʠʪʪʷ ʢʦʞʥʦʾ ʣʶʜʠʥʠ. ʅʘʧʨʠʢʣʘʜ, ʘʥʛʣʽʡʩʴʢʠʡ ʜʠʟʘʡʥʝʨ ʊʦʨʫʥʥ 

ɸʨʥʘʜʦʪʪʽʨ (Thorunn Arnadottir) ʧʨʠʢʨʘʩʠʚ ʢʨʠʩʪʘʣʘʤʠ Swarovski QR-ʢʦʜʠ, ʱʦʙ 

ʟʨʦʙʠʪʠ ʾʭ ʚʧʽʟʥʘʚʘʥʠʤʠ ʪʘ ʧʦʧʫʣʷʨʥʠʤʠ. ɺ̔ ʥ ʨʦʟʨʦʙʠʚ ʩʫʢʥʶ çSuper self-

promotional dressè ʜʣʷ ʽʩʣʘʥʜʩʴʢʦʾ ʧʦʧ-ʟʽʨʢʠ Kali ʟʽ Steed Lord. ɺʽʜʩʢʘʥʫʚʘʚʰʠ 

ʟʘʢʦʜʦʚʘʥʝ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʛʣʷʜʘʯ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʨʷʜ ʧʦʩʠʣʘʥʴ, ʷʢʽ 

ʚʢʣʶʯʘʶʪʴ ʚʽʜʝʦ ʛʨʫʧʠ ʪʘ ʤʫʟʠʯʥʽ ʩʘʡʪʠ (ʨʠʩ. ɺ.2.4.9).  

ɯʥʰʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʜʠʟʘʡʥ ʩʪʦʣʫ çBarkode lifeè, ʨʦʟʨʦʙʣʝʥʠʡ ʪʘ ʚʠʢʦʥʘʥʠʡ 

ʜʠʟʘʡʥʝʨʩʴʢʦʶ ʩʪʫʜʽʻʶ çKeTem Studioè, ʚ ̫ ʢʦʤʫ ʥʽʞʢʠ ʩʪʦʣʫ ʥʘʛʘʜʫʶʪʴ QR-ʢʦʜ, 

ʘ ʪʨʘʥʩʬʦʨʤʘʮʷ ʢʦʜʫ ʚ ʦʙôʻʤʥʠʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʚʠʤʦʛʦʶ ʧʨʝʜʤʝʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ (ʨʠʩ. ɺ.2.4.10). ʑʝ ʦʜʥʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʛʦʣʣʘʥʜʩʴʢʽ ʤʦʥʝʪʠ ʟ QR-

ʢʦʜʘʤʠ. ʑʦʙ ʚʽʜʩʚʷʪʢʫʚʘʪʠ ʩʚʦʻ ʩʪʦʨʽʯʯʷ, ʂʦʨʦʣʽʚʩʴʢʠʡ ʛʦʣʣʘʥʜʩʴʢʠʡ ʤʦʥʝʪʥʠʡ 

ʜʚʽʨ ʚʠʢʘʨʙʫʚʘʚ ʩʝʨʽʶ ʤʦʥʝʪ ʽʟ QR-ʢʦʜʘʤʠ ʥʘ ʨʝʚʝʨʩʽ. ʎʝ ʧʝʨʰʠʡ ʚʠʧʘʜʦʢ, ʢʦʣʠ 

QR-ʢʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʣʝʛʘʣʴʥʦʤʫ ʧʣʘʪʽʞʥʦʤʫ ʟʘʩʦʙʽ. ɺʠʢʘʨʙʫʚʘʥʠʡ ʥʘ 

ʥʠʭ QR-ʢʦʜ ʚʝʜʝ ʥʘ ʚʝʙ-ʩʘʡʪ, ʧʨʠʩʚʷʯʝʥʠʡ ʩʪʦʨʽʯʯʶ ʛʦʣʣʘʥʜʩʴʢʦʛʦ ʤʦʥʝʪʥʦʛʦ 

ʜʚʦʨʫ (ʨʠʩ. ɺ.2.4.11). 

ʊʘʢ, ʧʘʨʬʫʤʠ ʟ QR-ʢʦʜʦʤ çBond No.9è - ʮʝ çʚʽʨʪʫʘʣʴʥʠʡè ʘʨʦʤʘʪ, ʷʢʠʡ 

ʤʦʞʥʘ ʧʨʠʜʙʘʪʠ ʣʠʰʝ ʚ ɯʥʪʝʨʥʝʪʽ. ɼʠʟʘʡʥ ʧʣʷʰʢʠ ʥʝ ʤʦʞʝ ʙʫʪʠ ʧʦʚʥʠʤ ʙʝʟ QR-

ʢʦʜʫ, ʘʜʞʝ ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʟôʷʚʣʷʣʘʩʴ ʚ ʜʨʫʢʦʚʘʥʠʭ ʦʛʦʣʦʰʝʥʥʷʭ, ʷʢʽ 

ʩʧʨʷʤʦʚʫʚʘʣʠ ʧʦʢʫʧʮʽʚ ʟʽ ʩʤʘʨʪʬʦʥʘʤʠ ʥʘ ʩʘʡʪ Bond No. 9, ʜʝ ʤʦʞʥʘ ʧʨʠʜʙʘʪʠ 

ʘʨʦʤʘʪ (ʨʠʩ. ɺ.2.4.12). 

ʉʝʟʦʥʥʽ ʘʙʦ ʪʠʤʯʘʩʦʚʽ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʤʦʞʥʘ ʜʝʢʦʜʫʚʘʪʠ ʢʘʤʝʨʦʶ 

ʪʝʣʝʬʦʥʫ ʣʠʰʝ ʟʘ ʜʦʪʨʠʤʘʥʥʷ ʧʝʚʥʠʭ ʚʠʤʦʛ. ʅʘʧʨʠʢʣʘʜ, ʣʘʥʜʰʘʬʪʥʝ ʘʛʝʥʪʩʪʚʦ 

Landscape Studio's ʨʦʟʨʦʙʠʣʦ ʩʝʟʦʥʥʠʡ ʢʦʜ, ʷʢʠʡ ʤʦʞʥʘ ʜʝʢʦʜʫʚʘʪʠ ʫ ʪʝʧʣʽ ʧʦʨʠ 

ʨʦʢʫ (ʨʠʩ. ɺ.2.4.13). ʊʘʢʠʡ ʩʧʦʩʽʙ ʩʘʤʦʧʨʝʟʝʥʪʘʮʽʾ ʜʦʜʘʚ ʣʘʥʜʰʘʬʪʥʦʤʫ 

ʘʛʝʥʪʩʪʚʫ ʢʽʣʴʢʘ ʜʝʩʷʪʢʽʚ ʢʣʽʻʥʪʽʚ [176]. ɯʥʰʠʡ ʧʨʠʢʣʘʜ ʪʠʤʯʘʩʦʚʦʛʦ ʢʦʜʦʚʘʥʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ ʩʪʚʦʨʠʚ ʘʥʛʣʽʡʩʴʢʠʡ ʬʦʪʦʛʨʘʬ ɼʝʚʽʜ ʉʘʡʢʩ (David Sykes). ɺʽʥ 

ʚʠʨʽʰʠʚ ʩʢʦʨʠʩʪʘʪʠʩʷ ʥʠʤ ʜʣʷ ʧʨʦʩʫʚʘʥʥʷ ʚʣʘʩʥʦʛʦ ʥʦʚʦʛʦ ʚʝʙ-ʩʘʡʪʫ ʽ ʨʦʟʽʩʣʘʚ 

ʜʨʫʟʷʤ ʟʘʧʨʦʰʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʤʦʜʝʣʽ QR-ʢʦʜʫ, ʷʢʠʡ ʩʪʚʦʨʝʥʠʡ ʟ ʚʟʫʪʪʷ, 

ʢʘʣʴʢʫʣʷʪʦʨʽʚ, ʧʦʨʪʬʝʣʽʚ, ʤʘʛʥʽʪʦʬʦʥʽʚ ʪʦʱʦ. 
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ɺʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ ʢʦʜʦʚʘʥʝ ʟʦʙʨʘʞʝʥʥʷ ʙʫʣʦ ʩʧʨʦʻʢʪʦʚʘʥʦ ʥʘ ʧʣʷʞʽ 

ʂʦʨʥʫʦʣʣʘ ʚ ʨʘʤʢʘʭ ʢʘʤʧʘʥʽʾ, ʱʦ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʟʘʦʭʦʯʝʥʥʷ ʪʫʨʠʩʪʽʚ 

ʧʦʚʝʨʪʘʪʠʩʷ ʜʦ ʤʽʩʮʴ, ʷʢʽ ʚʦʥʠ ʚʽʜʚʽʜʘʣʠ ʮʴʦʛʦ ʣʽʪʘ. ʂʦʤʧʘʥʽʷ Crowdfunder 

ʨʝʘʣʽʟʫʚʘʣʘ ʧʨʦʻʢʪ çLoveWhereYouAreè, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʟʙʝʨʝʞʝʥʥʷ 

ʥʘʡʢʨʘʩʠʚʽʰʠʭ ʤʽʩʮʴ ʂʦʨʥʫʦʣʣʘ, ʱʦʙ ʥʠʤʠ ʤʦʛʣʠ ʥʘʩʦʣʦʜʞʫʚʘʪʠʩʷ ʤʘʡʙʫʪʥʽ 

ʧʦʢʦʣʽʥʥʷ. ɻ̔ ʛʘʥʪʩʴʢʠʡ ʢʦʜ, ʷʢʠʡ ʤʦʞʥʘ ʩʢʘʥʫʚʘʪʠ, ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʥʘ ʧʽʩʢʫ 

ʢʦʨʥʫʦʣʴʩʴʢʠʤ ʭʫʜʦʞʥʠʢʦʤ ʽʟ ʧʽʩʢʫ ʥʘ ʧʣʷʞʽ (ʨʠʩ. ɺ.2.4.14). ɺʽʜʚʽʜʫʚʘʯʽ ʤʦʞʫʪʴ 

ʧʨʦʩʪʦ ʚʽʜʩʢʘʥʫʚʘʪʠ ʢʦʜʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʤʝʨʠ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ ʪʘ ʤʠʪʪʻʚʦ 

ʟʨʦʙʠʪʠ ʧʦʞʝʨʪʚʫ [138].  

ʊʠʤʯʘʩʦʚʽ ʢʦʜʠ ʤʦʞʥʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʪʘʚʢʠ 

ʢʚʽʪʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, Marks & Spencer ʩʪʚʦʨʠʣʠ QR-ʢʦʜ, ʧʦʚʥʽʩʪʶ ʚʠʛʦʪʦʚʣʝʥʠʡ 

ʽʟ ʞʠʚʠʭ ʢʚʽʪʽʚ, ʷʢʠʡ ʤʦʞʥʘ ʩʢʘʥʫʚʘʪʠ. ʊʘʢʘ ʨʦʟʨʦʙʣʝʥʘ ʢʘʤʧʘʥʽʷ ʧʽʜ ʥʘʟʚʦʶ 

çʂʚʽʪʫʯʠʡ M&S ʢʦʜè ʙʫʣʘ ʨʝʘʣʽʟʦʚʘʥʘ ʫ ɺʝʣʠʢʽʡ ɹʨʠʪʘʥʽʾ ʧʨʦʬʝʩʽʡʥʠʤʠ 

ʜʠʟʘʡʥʝʨʘʤʠ ʫ ʙʝʨʝʟʥʽ 2013 ʨʦʢʫ. ɺʠʢʦʥʘʥʝ ʛʨʘʬʽʯʥʝ ʢʦʜʦʚʘʥʝ ʟʦʙʨʘʞʝʥʥʷ ʤʘʣʦ 

ʥʘ ʤʝʪʽ ʟʘʦʭʦʪʠʪʠ ʣʶʜʝʡ ʢʫʧʫʚʘʪʠ ʢʚʽʪʠ ʜʦ ɼʥʷ ʤʘʪʝʨʽ ʚ Marks & Spencer. 

ɺʽʜʩʢʘʥʫʚʘʚʰʠ QR-ʢʦʜ, ʢʣʽʻʥʪ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʤʦʚʠʪʠ ʪʘ ʚʟʷʪʠ ʫʯʘʩʪʴ ʫ 

ʢʦʥʢʫʨʩʽ (ʨʠʩ. ɺ.2.4.15).  

ʊʘʢʦʞ, ʪʠʤʯʘʩʦʚʽ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʫ ʩʚʦʾʡ ʨʝʢʣʘʤʥʽʡ ʢʦʤʧʘʥʽʾ ʨʝʘʣʽʟʫʻ 

ʙʨʝʥʜ ʛʦʨʽʣʢʠ Smirnoff, ʱʦ ʧʨʠʭʦʚʘʚ ʩʝʢʨʝʪʥʽ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʚ ʧʽʜʩʪʘʚʢʘʭ 

ʜʣʷ ʢʦʢʪʝʡʣʽʚ ʫ ʩʚʦʾʭ ʟʘʢʣʘʜʘʭ ʫ ʉʐɸ. ʂʦʣʠ ʩʧʦʞʠʚʘʯʽ ʩʢʘʥʫʚʘʣʠ ʢʦʜ, ʮʝ 

ʚʽʜʢʨʠʚʘʣʦ ʽʥʪʝʨʘʢʪʠʚʥʠʡ çʅʽʯʥʠʡ ʜʦʩʚʽʜè, ʷʢʠʡ ʜʦʟʚʦʣʷʚ ʢʦʨʠʩʪʫʚʘʯʘʤ ʛʨʘʪʠ ʚ 

ʽʛʨʠ, ʚʠʛʨʘʚʘʪʠ ʧʨʠʟʠ ʪʘ ʜʽʟʥʘʚʘʪʠʩʷ ʧʨʦ ʥʦʚʽ ʢʦʢʪʝʡʣʽ Smirnoff. ʋ ʮʽʡ ʢʘʤʧʘʥʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʩʝʢʨʝʪʥʽ QR-ʢʦʜʠ, ʱʦʙ ʩʪʚʦʨʠʪʠ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʜʦʩʚʽʜ ʜʣʷ 

ʣʶʜʝʡ. 

ɺʣʠʚ ʟʦʚʥʽʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʪʘʢʦʞ, ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ 

ʩʢʣʘʜʦʚʦʶ ʩʪʚʦʨʝʥʥʷ ʮʽʣʽʩʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ. ʂʦʤʧʘʥʽʻʶ 

Emart ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʢʦʜʦʚʘʥʝ ʟʦʙʨʘʞʝʥʥʷ, ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʷʢʦʛʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʦʣʦʞʝʥʥʷ ʩʦʥʮʷ. ʊʘʢʘ ʨʝʢʣʘʤʥʘ ʢʦʤʧʘʥʽʷ ʙʫʣʘ ʨʝʘʣʽʟʦʚʘʥʘ ʚ ʤʽʩʪʽ ʉʝʫʣ. ʄʝʪʘ 

ʮʽʻʾ ʘʢʮʽʾ ʧʦʣʷʛʘʣʘ ʚ ʪʦʤʫ, ʱʦʙ ʩʧʦʥʫʢʘʪʠ ʢʣʽʻʥʪʽʚ ʨʦʙʠʪʠ ʧʦʢʫʧʢʠ ʚ ʧʝʚʥʠʡ ʯʘʩ. 

ʑʦʙ ʮʝ ʙʫʣʦ ʟʨʦʙʣʝʥʦ, ʩʧʝʮʽʘʣʴʥʽ ʧʨʦʧʦʟʠʮʽʾ ʟ ʜʦʩʪʘʚʢʦʶ ʙʫʣʠ ʧʨʠʭʦʚʘʥʽ ʟʘ QR-
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ʢʦʜʦʤ.  

ɯʥʰʦʶ ʛʨʫʧʦʶ ʥʘʤʠ ʚʠʜʽʣʝʥʦ ʧʨʦʩʪʦʨʦʚʫ ʢʦʜʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʘʜʞʝ ʢʦʜ 

ʷʢ ʝʣʝʤʝʥʪ ʧʨʝʜʤʝʪʥʦ-ʧʨʦʩʪʦʨʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʬʦʨʤʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʛʣʠʙʠʥʥʦ-

ʧʨʦʩʪʦʨʦʚʠʤ ʪʨʘʥʩʬʦʨʤʘʮʽʷʤ. ʊʘʢʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʘʪʝʨʽʘʣʴʥʠʭ ʦʙôʻʢʪʽʚ ʯʠ ʝʣʝʤʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʽʥʪʝʨʚʘʣʽʚ ʧʨʦʩʪʦʨʫ ʤʽʞ ʥʠʤʠ. 

ɺʽʜʯʫʪʪʷ ʛʣʠʙʠʥʠ ʪʘ ʧʨʦʩʪʦʨʫ ʧʦʩʠʣʶʻʪʴʩʷ, ʢʦʣʠ ʜʦʜʘʶʪʴʩʷ ʜʦʜʘʪʢʦʚʽ ʝʣʝʤʝʥʪʠ, 

ʧʦʜʽʣʝʥʽ ʥʘ ʨʷʜ ʧʦʩʣʽʜʦʚʥʠʭ ʧʣʘʥʽʚ, ʘʜʞʝ ʢʦʜ ʤʘʻ ʙʘʛʘʪʦ ʩʢʣʘʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ 

ʨʽʟʥʦʾ ʬʦʨʤʠ, ʪʦʤʫ ʚʪʽʣʶʚʘʪʠʩʷ ʫ ʞʠʪʪʷ ʤʦʞʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʬʦʨʤ, ʷʢʽ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʬʦʨʤʫʶʪʴ ʮʽʣʽʩʥʝ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʫ [176]. ʊʘʢʠʤ ʯʠʥʦʤ, ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʩʪʦʨʦʚʘ ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʶ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʤʥʦʞʠʥʥʽ ʡ 

ʩʚʽʪʣʦ-ʪʽʥʴʦʚʽ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ.  

ɿ ʪʦʯʢʠ ʟʦʨʫ ʜʠʟʘʡʥʫ ʚʘʞʣʠʚʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʪʚʦʨʝʥʥʷ ʦʙʨʘʟʫ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʦʧʝʨʫʚʘʪʠ ʦʙʨʘʟʦʤ, ʷʢʠʡ ʩʪʚʦʨʶʻ ʤʥʦʞʠʥʘ ʢʦʜʽʚ. ʂʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʩʪʘʻ 

ʭʫʜʦʞʥʽʤ ʟʘʩʦʙʦʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʴʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʟ ʥʦʚʦʶ ʩʫʪʥʽʩʪʶ. ʊʘʢ, 

ʘʨʭʽʪʝʢʪʦʨ ʧʽʜ ʧʩʝʚʜʦʥʽʤʦʤ Alt S.ʫ 2019 ʨʦʮʽ ʩʪʚʦʨʠʚ ʬʨʝʩʢʫ ʚ ʤʽʩʪʽ ʉʽʨʘʢʫʟʘ, 

ʟʦʙʨʘʞʝʥʥʷ ʷʢʦʾ ʻ ʤʦʟʘʾʢʦʶ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʩʷʪʢʽʚ ʫʥʽʢʘʣʴʥʠʭ ʬʨʘʛʤʝʥʪʽʚ 

QR-ʢʦʜʫ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʦʨʛʘʥʽʟʘʮʽʻʶ ʩʫʯʘʩʥʦʛʦ ʤʠʩʪʝʮʪʚʘ ʚ ʤʽʩʪʽ 

(ʨʠʩ. ɺ.2.4.16). ʌʨʝʩʢʘ çʨʦʟʧʦʚʽʜʘʻè ʧʨʦ ʽʥʜʫʩʪʨʽʘʣʴʥʝ ʤʠʥʫʣʝ ʤʽʩʪʘ ʪʘ ʡʦʛʦ 

ʥʠʥʽʰʥʽʡ ʩʪʘʪʫʩ ʤʠʩʪʝʮʴʢʦʛʦ ʮʝʥʪʨʫ. ʇʨʦʪʝ, ʱʦʙ ʜʽʟʥʘʪʠʩʷ ʧʦʚʥʽʩʪʶ ʽʩʪʦʨʽʶ 

ʛʣʷʜʘʯʝʚʽ ʜʦʚʝʜʝʪʴʩʷ ʜʝʰʠʬʨʫʚʘʪʠ ʢʦʞʥʝ ʟʦʙʨʘʞʝʥʝ ʛʨʘʬʽʯʥʝ ʢʦʜʦʚʘʥʝ 

ʟʦʙʨʘʞʝʥʥʷ ʢʘʤʝʨʦʶ ʤʦʙʽʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ. 

ʂʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʪʘ ʛʥʫʯʢʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ. ʄʠʪʝʮʴ 

ʉʢʦʪʪ ɹʣʝʡʢ (Scott Blake) ʩʪʚʦʨʠʚ ʧʦʨʪʨʝʪʠ ʥʘʡʚʽʜʦʤʽʰʠʭ ʣʶʜʝʡ ʧʣʘʥʝʪʠ. ʎʝ 

ʪʠʩʷʯʽ ʤʘʣʝʥʴʢʠʭ ʰʪʨʠʭ-ʢʦʜʽʚ, ʚ ʷʢʠʭ ʟʘʰʠʬʨʦʚʘʥʠʡ ʦʢʨʝʤʠʡ ʝʧʽʟʦʜ ʟ ʞʠʪʪʷ 

ʟʦʙʨʘʞʝʥʦʾ ʣʶʜʠʥʠ. ʍʫʜʦʞʥʠʢ ʩʪʚʦʨʶʻ ʧʦʨʪʨʝʪʠ ʚʽʜʦʤʠʭ ʣʶʜʝʡ, ʷʢʽ 

ʩʢʣʘʜʘʶʪʴʩʷ ʣʠʰʝ ʟʽ ʰʪʨʠʭ-ʢʦʜʽʚ. ʉʢʘʥʝʨ ʥʘ ʢʘʨʪʠʥʘʭ ʨʦʙʠʪʴ ʮʽ ʢʘʨʪʠʥʠ 

ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʚʽʜʩʢʘʥʫʚʘʪʠ ʯʘʩʪʠʥʫ ʧʦʨʪʨʝʪʘ ʄʝʨʣʽʥ 

ʄʦʥʨʦ, ʥʘ ʤʦʥʽʪʦʨʽ ʙʫʜʝ ʧʦʢʘʟʘʥʦ ʚʽʜʧʦʚʽʜʥʝ ʚʽʜʝʦ (ʨʠʩ. ɺ.2.4.17).  

ʆʙʨʘʟ ʩʪʘʻ ʚʠʟʥʘʯʘʣʴʥʠʤ ʫ ʬʦʨʤʫʚʘʥʥʽ ʜʚʦʚʠʤʽʨʥʠʭ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ. 

ɺʦʥʠ ʩʪʘʶʪʴ ʝʣʝʤʝʥʪʦʤ ʬʦʥʫ ʪʘ ʤʘʩʢʫʶʪʴʩʷ ʧʽʜ ʥʴʦʛʦ. ʅʘʧʨʠʢʣʘʜ, ʤʥʦʞʠʥʘ 
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ʢʦʜʽʚ ʩʪʚʦʨʶʻ ʚʧʽʟʥʘʚʘʥʠʡ ʦʙʨʘʟ ʙʨʝʥʜʫ. ʈʝʢʣʘʤʥʘ ʘʛʝʥʮʽʷ DDB ʨʦʟʨʦʙʠʣʘ 

ʧʦʨʪʨʝʪʠ ʚʠʢʦʥʘʚʮʽʚ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʙʝʟʣʽʯʽ ʤʘʣʠʭ QR-ʢʦʜʽʚ. ʎʷ ʨʝʢʣʘʤʘ ʧʽʜ 

ʥʘʟʚʦʶ çʄʽʢʝʣʘ, ʄʘʡʢ, ʇʦʣè ʙʫʣʘ ʦʧʫʙʣʽʢʦʚʘʥʘ ʚ ʆʙ'ʻʜʥʘʥʠʭ ɸʨʘʙʩʴʢʠʭ 

ɽʤʽʨʘʪʘʭ ʪʘ ʧʨʦʧʦʥʫʚʘʣʘ ʧʦʢʫʧʮʷʤ ʤʦʞʣʠʚʽʩʪʴ ʙʝʟʢʦʰʪʦʚʥʦ ʟʘʚʘʥʪʘʞʠʪʠ ʪʨʝʢʠ, 

ʷʢʱʦ ʚʦʥʠ ʟʚôʷʞʫʪʴ Music Master ʟʽ ʩʚʦʻʶ ʩʪʦʨʽʥʢʦʶ ʫ Facebook (ʨʠʩ. ɺ.2.4.18). 

ʄʥʦʞʠʥʘ ʢʦʜʽʚ ʤʦʞʝ ʡ ʧʨʘʮʶʚʘʪʠ ʚ ʟʚʦʨʦʪʥʦʤʫ ʧʦʨʷʜʢʫ, ʘ ʦʜʠʥ ʢʦʜ ʤʦʞʝ 

ʙʫʪʠ ʨʦʟʨʦʙʣʝʥʠʡ ʙʘʛʘʪʴʤʘ ʣʶʜʴʤʠ. ʅʘʧʨʠʢʣʘʜ, 2000 ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʩʧʘ-ʮʝʥʪʨʫ 

ʩʪʚʦʨʠʣʠ ʛʽʛʘʥʪʩʴʢʠʡ QR-ʢʦʜ. ʇʨʘʮʽʚʥʠʢʠ Mission Hills ʫ ʂʠʪʘʾ, ʦʟʙʨʦʻʥʽ 

ʧʘʨʘʩʦʣʴʢʘʤʠ, ʩʪʚʦʨʠʣʠ ʛʽʛʘʥʪʩʴʢʠʡ QR-ʢʦʜ, ʩʢʘʥʫʚʘʥʥʷ ʷʢʦʛʦ ʩʧʨʷʤʦʚʫʻ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘ ʚʝʙ-ʩʘʡʪ, ʱʦ ʨʝʢʣʘʤʫʻ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʡ ʪʫʨʠʟʤ (ʨʠʩ. ɺ.2.4.19). 

ɯʥʰʠʤ ʧʨʠʢʣʘʜʦʤ ʻ QR-ʢʦʜ ʷʢʠʡ ʩʪʚʦʨʠʣʠ ʥʘ ʊʘʡʚʘʥʽ 1369 ʣʶʜʝʡ ʽʟ 

ʧʘʨʘʩʦʣʴʢʘʤʠ 4 ʨʽʟʥʠʭ ʢʦʣʴʦʨʽʚ, ʜʝ ʩʠʥʽ ʪʘ ʟʝʣʝʥʽ ʧʘʨʘʩʦʣʽ ʫʪʚʦʨʠʣʠ ʩʣʦʚʦ 

çʇʨʠʚʽʪè. ɿʘʭʽʜ ʙʫʚ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʧʦʧʫʣʷʨʠʟʘʮʽʶ ʊʘʡʚʘʥʶ (ʨʠʩ. ɺ.2.4.20). 

ɯʥʰʘ ʜʦʩʣʽʜʞʝʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʻ ʽʤʽʪʘʮʽʷ ʦʙʨʘʟʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʟʘʻʤʦʜʽʾ ʩʚʽʪʣʘ-ʪʽʥʽ. ʊʘʢʽ ʟʦʙʨʘʞʝʥʥʷ ʤʦʞʥʘ ʜʝʢʦʜʫʚʘʪʠ ʣʠʰʝ ʧʨʠ 

ʥʘʷʚʥʦʩʪʽ ʭʦʨʦʰʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʡ ʜʣʷ ʾʭ ʬʦʨʤʫʚʘʥʥʷ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʬʦʥ 

ʩʝʨʝʜʦʚʠʱʘ, ʚ ʷʢʦʤʫ ʚʦʥʠ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ. ʇʽʜ ʯʘʩ ʭʫʜʦʞʥʴʦ-ʦʙʨʘʟʥʦʛʦ ʘʥʘʣʽʟʫ 

ʚʠʷʚʣʝʥʦ ʟʨʘʟʢʠ ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ, ʱʦ 

ʜʝʢʦʜʫʶʪʴʩʷ ʣʠʰʝ ʧʨʠ ʦʩʚʽʪʣʝʥʥʽ. ʅʘʧʨʠʢʣʘʜ, ʧʨʦʻʢʪ ʘʨʭʽʪʝʢʪʦʨʘ Drzach ʪʘ 

ʧʨʦʛʨʘʤʽʩʪʘ Suchy çShadow Cloudè, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ ʢʫʙʘ, ʱʦ ʩʪʚʦʨʶʻ 

ʪʽʥʽ ʬʦʨʤʫʶʯʠ QR-ʢʦʜ (ʨʠʩ. ɺ.2.4.21).  

ʑʝ ʦʜʥʠʤ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʚʽʨʪʫʘʣʴʥʘ ʛʦʣʦʚʦʣʦʤʢʘ 

çShadowmaticè, ʨʦʟʨʦʙʣʝʥʘ ʫ 2017 ʨʦʮʽ ʬʽʨʤʦʶ Triada Studio Games. ɻʨʘ-

ʛʦʣʦʚʦʣʦʤʢʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʩʚʽʪʣʽ ʡ ʪʽʥʽ, ʪʦʤʫ ʛʨʘʚʮʷʤ ʧʦʪʨʽʙʥʦ ʧʦʚʝʨʪʘʪʠ 

ʘʙʩʪʨʘʢʪʥʠʡ ʦʙôʻʢʪ, ʱʦ ʚʠʩʠʪʴ ʫ ʧʦʚʽʪʨʽ, ʜʦʢʠ ʡʦʛʦ ʪʽʥʴ ʥʘ ʩʪʽʥʽ ʥʝ ʩʪʘʥʝ 

ʚʧʽʟʥʘʚʘʥʠʤ ʢʦʥʢʨʝʪʥʠʤ ʦʙôʻʢʪʦʤ (ʨʠʩ. ɺ.2.4.22). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʬʦʨʤʠ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʢʦʜʽʚ ʤʘʶʪʴ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʘ ʪʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʠʟʘʡʥʝʨʘʤʠ ʪʘʢʠʭ ʛʨʘʬʽʯʥʠʭ ʢʦʜʦʚʘʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ʟʙʘʛʘʪʠʪʠ ʜʦʩʚʽʜ ʛʣʷʜʘʯʽʚ, ʘʜʞʝ ʫ ʛʘʣʝʨʝʷʭ ʽ ʤʫʟʝʷʭ ʢʦʜʠ ʩʣʫʞʘʪʴ ʧʝʨʝʭʦʜʦʤ ʤʽʞ 
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ʦʬʣʘʡʥ ʽ ʦʥʣʘʡʥ ʩʚʽʪʦʤ, ʜʦʟʚʦʣʷʶʯʠ ʚʽʜʚʽʜʫʚʘʯʘʤ ʛʣʠʙʰʝ ʟʘʛʣʠʙʠʪʠʩʷ ʚ 

ʧʝʨʝʜʽʩʪʦʨʽʶ ʪʚʦʨʫ ʤʠʩʪʝʮʪʚʘ ʘʙʦ ʭʫʜʦʞʥʠʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʫʣʴʪʠʤʝʜʽʡʥʦʛʦ 

ʚʤʽʩʪʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʥʝ ʣʠʰʝ ʩʧʨʠʷʻ ʟʘʣʫʯʝʥʥʶ ʛʣʷʜʘʯʘ ʜʦ ʩʧʽʚʘʚʪʦʨʩʪʚʘ, ʘ ʡ 

ʨʦʙʠʪʴ ʤʠʩʪʝʮʪʚʦ ʙʽʣʴʰ ʽʥʪʝʨʘʢʪʠʚʥʠʤ ʪʘ ʦʩʚʽʪʥʽʤ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫʩʽ ʚʠʦʢʨʝʤʣʝʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʽʚ ʟʘ ʨʽʚʥʝʤ ʧʦʜʘʯʽ 

ʽʥʬʦʨʤʘʮʽʾ ʚ ʟʜʽʡʩʥʝʥʽʡ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʪʘʢʦʞ, ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʩʪʘʪʠʯʥʽ ʡ ʜʠʥʘʤʽʯʥʽ 

ʢʦʜʠ. ɺ ʩʪʘʪʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʷ ʟʘʰʠʬʨʦʚʘʥʘ ʚ ʢʦʜʽ ʻ ʥʝʟʤʽʥʥʦʶ, ʪʘʢʠʡ ʪʠʧ ʢʦʜʫ 

ʥʝ ʤʦʞʥʘ ʨʝʜʘʛʫʚʘʪʠ ʧʽʩʣʷ ʨʦʟʨʦʙʢʠ. ʁʦʛʦ ʩʪʚʦʨʝʥʥʷ ʥʝ ʧʦʪʨʝʙʫʻ ʞʦʜʥʠʭ ʚʠʪʨʘʪ 

ʽ ʥʝ ʤʘʻ ʪʝʨʤʽʥʫ ʜʽʾ, ʧʨʦʪʝ ʟʘʤʦʚʥʠʢ ʫ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʥʝʤʘʻ ʤʦʞʣʠʚʦʩʪʽ ʟʘʤʽʥʠʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʚ ʩʝʨʝʜʠʥʽ ʢʦʜʫ ʪʘ ʚʽʜʩʪʝʞʫʚʘʪʠ ʡʦʛʦ ʩʢʘʥʫʚʘʥʥʷ [176]. ʅʘʪʦʤʽʩʪʴ, 

ʜʠʥʘʤʽʯʥʽ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʧʝʨʝʚʘʞʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʤʧʘʥʽʾ ʘʙʦ 

ʥʝʢʦʤʝʨʮʽʡʥʽ ʦʨʛʘʥʽʟʘʮʽʾ ʫ ʩʚʦʾʭ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʩʪʨʘʪʝʛʽʷʭ ʩʘʤʝ ʯʝʨʝʟ ʪʝ, ʱʦ 

ʽʥʬʦʨʤʘʮʽʶ ʟʘʰʠʬʨʦʚʘʥʫ ʚ ʥʠʭ ʤʦʞʥʘ ʨʝʜʘʛʫʚʘʪʠ. ʊʘʢʽ ʜʠʥʘʤʽʯʥʽ ʢʦʜʠ ʻ 

ʜʦʚʛʦʚʽʯʥʠʤʠ ʪʘ ʧʨʘʢʪʠʯʥʠʤʠ ʜʣʷ ʪʠʭ ʢʦʤʧʘʥʽʡ ʷʢʽ ʯʘʩʪʦ ʟʤʽʥʶʶʪʴ ʚʥʫʪʨʽʰʥʻ 

ʥʘʧʦʚʥʝʥʥʷ ʢʦʜʫ.  

ɼʠʥʘʤʽʯʥʽ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʤʦʞʥʘ ʨʝʜʘʛʫʚʘʪʠ ʥʝ ʟʤʽʥʶʶʯʠ ʚʠʛʣʷʜ 

ʫʞʝ ʥʘʜʨʫʢʦʚʘʥʠʭ ʢʦʜʽʚ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʠʥʘʤʽʯʥʽ ʢʦʜʠ ʜʠʟʘʡʥʝʨʠ ʤʦʞʫʪʴ 

ʜʦʜʘʪʠ ʚʤʽʩʪ ʧʽʩʣʷ ʡʦʛʦ ʜʨʫʢʫ. ʊʦʙʪʦ, ʚʥʫʪʨʽʰʥʻ ʥʘʧʦʚʥʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʢʦʜʽʚ 

ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʟʘʣʠʰʘʶʯʠ ʚʽʟʫʘʣʴʥʫ ʩʢʣʘʜʦʚʫ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʙʝʟ ʟʤʽʥ 

[38]. 

ʇʽʩʣʷ ʘʥʘʣʽʟʫ ʟʨʘʟʢʽʚ ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʜʦʚʝʜʝʥʦ, ʱʦ ʰʪʨʠʭ-ʢʦʜʠ, QR-ʢʦʜʠ, AR-ʢʦʜʠ ʨʦʟʰʠʨʶʶʪʴ ʤʝʞʽ 

ʩʧʽʣʢʫʚʘʥʥʷ ʪʘ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʛʣʷʜʘʯʝʤ ʪʘ ʦʙôʻʢʪʦʤ, ʜʝ ʧʝʨʰʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʤʝʨʠ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ ʤʦʞʝ ʜʽʟʥʘʪʠʩʷ ʜʦʜʘʪʢʦʚʫ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʦʥʢʨʝʪʥʠʡ ʪʚʽʨ, ʦʙôʻʢʪ ʯʠ ʜʦʧʦʚʥʠʪʠ ʟʘʜʫʤ ʭʫʜʦʞʥʠʢʘ ʘʙʦ 

ʜʠʟʘʡʥʝʨʘ ʩʪʘʚʰʠ ʧʦʚʥʦʮʽʥʥʠʤ ʩʧʽʚʘʚʪʦʨʦʤ ʪʚʦʨʫ ʥʘʙʫʚʰʠ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʜʦʩʚʽʜʫ.  

ʈʝʟʫʣʴʪʘʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʢʦʜʽʚ ʟʘ ʨʽʚʥʝʤ ʩʢʣʘʜʥʦʩʪʽ ʾʭʥʴʦʛʦ ʜʠʟʘʡʥ-ʧʨʦʻʢʪʫʚʘʥʥʷ (ʨʠʩ. ɺ. 

2.4.1). ʇʨʦʘʥʘʣʽʟʦʚʘʥʽ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʙʫʣʦ ʧʦʜʽʣʝʥʦ ʥʘ ʧʨʦʩʪʽ, ʩʢʣʘʜʥʽ ʪʘ 
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ʥʘʜʩʢʣʘʜʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʽ ʩʴʦʛʦʜʥʽ ʨʦʟʨʦʙʣʷʶʪʴ 

ʧʨʦʬʝʩʽʡʥʽ ʜʠʟʘʡʥʝʨʠ. ʎʝ ʜʘʣʦ ʧʽʜʩʪʘʚʠ ʜʣʷ ʾʭ ʧʦʜʽʣʫ ʥʘ ʪʨʠ ʦʩʥʦʚʥʽ ʛʨʫʧʠ: 

ʛʨʘʬʽʯʥʘ, ʧʨʝʜʤʝʪʥʘ ʪʘ ʧʨʦʩʪʦʨʦʚʘ ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ. ɻʨʘʬʽʯʥʘ ʢʦʜʦʚʘʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʜʠʟʘʡʥʝʨʩʴʢʠʡ ʪʘ ʘʥʽʤʦʚʘʥʠʡ ʢʦʜʠ. ʇʨʝʜʤʝʪʥʘ 

ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʜʦʟʚʦʣʷʻ ʜʠʟʘʡʥʝʨʫ ʩʪʚʦʨʶʚʘʪʠ ʜʦʚʛʦʚʽʯʥʽ ʢʦʜʠ ʪʘ ʩʝʟʦʥʥʽ 

ʢʦʜʠ, ʷʢʽ ʥʘʧʨʠʢʣʘʜ, ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʦʨʠ ʨʦʢʫ ʯʠ ʽʥʰʠʭ ʫʤʦʚ ʚ ʩʝʨʝʜʦʚʠʱʽ, ʘ 

ʧʨʦʩʪʦʨʦʚʘ ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʦʢʘʟʫʻ ʩʢʣʘʜʥʽʩʪʴ ʜʠʟʘʡʥ-ʧʨʦʻʢʪʫʚʘʥʥʷ ʯʝʨʝʟ 

ʨʦʟʨʦʙʢʫ ʩʚʽʪʣʦ-ʪʽʥʴʦʚʠʭ ʢʦʜʽʚ ʪʘ ʤʥʦʞʠʥʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʽʚ ʧʨʦʬʝʩʽʡʥʠʤʠ 

ʬʘʭʽʚʮʷʤʠ. 

ʈʦʟʛʣʷʥʫʪʽ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʰʪʨʠʭ-ʢʦʜʽʚ, QR-ʢʦʜʽʚ 

ʪʘ AR-ʢʦʜʽ ʟʘ ʟʘʩʦʙʦʤ ʩʪʚʦʨʝʥʥʷ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʠʥʘʤʽʯʥʽ ʪʘ ʩʪʘʪʠʯʥʽ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʜʠʥʘʤʽʯʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʫ ʜʦʟʚʦʣʷʶʪʴ ʟʤʽʥʶʚʘʪʠ 

ʨʦʟʤʽʱʝʥʫ ʽʥʬʦʨʤʘʮʽʶ ʷʢʫ ʦʪʨʠʤʫʻ ʩʧʦʞʠʚʘʯ ʧʨʠ ʜʝʢʦʜʫʚʘʥʥʽ ʪʘ ʚʢʣʶʯʘʶʪʴ ʚ 

ʩʝʙʝ ʜʠʟʘʡʥʝʨʩʴʢʠʡ, ʘʥʽʤʦʚʘʥʠʡ ʪʘ ʪʨʠʚʘʣʠʡ/ʜʦʚʛʦʚʽʯʥʠʡ ʢʦʜ, ʥʘʪʦʤʽʩʪʴ 

ʩʪʘʪʠʯʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʫ ʟʙʝʨʽʛʘʶʪʴ ʣʠʰʝ ʧʝʨʚʠʥʥʽ ʜʘʥʽ, ʪʦʙʪʦ ʥʝ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʟʤʽʥʫ ʚʥʫʪʨʽʰʥʴʦʾ ʽʥʬʦʨʤʘʮʽʾ ʨʦʟʤʽʱʝʥʦʾ ʧʝʨʚʠʥʥʦ ʪʘ ʤʽʩʪʷʪʴ 

ʪʠʤʯʘʩʦʚʠʡ/ʩʝʟʦʥʥʠʡ ʢʦʜ, ʩʚʽʪʣʦ-ʪʽʥʴʦʚʽ ʢʦʜʠ ʪʘ ʤʥʦʞʠʥʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʽʚ 

ʷʢʽ ʬʦʨʤʫʶʪʴ ʦʜʥʝ ʮʽʣʽʩʥʝ ʟʦʙʨʘʞʝʥʥʷ ʥʝʩʫʯʠ ʮʽʣʽʩʥʫ ʢʦʥʮʝʧʪʫʘʣʴʥʫ ʽʩʪʦʨʽʶ 

ʜʣʷ ʛʣʷʜʘʯʘ. ɼʣʷ ʜʠʟʘʡʥʝʨʽʚ ʮʝ ʻ ʩʫʪʪʻʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ 

ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘʜʞʝ ʜʦʥʝʩʝʥʥʷ ʘʢʪʫʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʜʦ ʢʦʨʠʩʪʫʚʘʯʘ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʽʚ ʤʘʻ 

ʩʴʦʛʦʜʥʽ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʥʽʞ ʧʨʠʚʝʨʥʝʥʥʷ ʫʚʘʛʠ ʛʣʷʜʘʯʘ ʜʦ ʥʴʦʛʦ. 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʽʚ ʟʘ ʨʽʚʥʝʤ ʧʦʜʘʯʽ 

ʽʥʬʦʨʤʘʮʽʾ ʟʜʽʡʩʥʝʥʘ ʚ ʤʝʞʘʭ ʭʫʜʦʞʥʴʦ-ʩʪʠʣʽʩʪʠʯʥʦʛʦ ʪʘ ʧʦʨʽʚʥʷʣʴʥʦ-

ʪʠʧʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʦʙôʻʜʥʫʻ ʤʽʞ ʩʦʙʦʶ ʧʨʦʻʢʪʥʽ ʨʽʰʝʥʥʷ ʩʧʽʣʴʥʽ ʭʘʨʘʢʪʝʨʥʽ 

ʨʠʩʠ ʷʢʠʭ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʧʽʩʣʷ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʪʘ ʦʙʨʘʟʥʦ-

ʩʪʠʣʽʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʛʣʷʜʘʪʠ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ 

ʰʪʨʠʭ-ʢʦʜʽʚ, QR-ʢʦʜʽʚ ʪʘ AR-ʢʦʜʽʚ ʷʢ ʽʥʥʦʚʘʮʽʡʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʜʠʟʘʡʥʽ, ʜʝ ʚʽʟʫʘʣʴʥʦ-

ʦʙʨʘʟʥʘ ʤʦʚʘ ʪʘ ʭʫʜʦʞʥʷ ʚʠʨʘʟʥʽʩʪʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘʙʫʚʘʻ ʚʠʨʽʰʘʣʴʥʦʛʦ 
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ʟʥʘʯʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʠʚʯʝʥʥʷ ʧʦʪʨʝʙʫʻ 

ʢʦʤʧʦʟʠʮʽʡʥʘ ʙʫʜʦʚʘ, ʧʨʠʥʮʠʧʠ ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʴʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʜʠʟʘʡʥʽ ʪʦʱʦ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 2 

 

1. ɼʦʩʣʽʜʞʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥ ɹ

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʷʢ ʧʨʦʮʝʩʫ ʧʦʻʜʥʘʥʥʷ ʪʚʦʨʯʦʩʪʽ ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ʇʨʦʚʝʜʝʥʦ ʚʽʟʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʽʚ 

ʨʦʟʨʦʙʣʝʥʠʭ ʜʠʟʘʡʥʝʨʘʤʠ, ʤʠʪʮʷʤʠ. ɺʠʷʚʣʝʥʦ, ʱʦ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ 

ʢʦʜʦʚʘʥʦ ʾʽʥʬʦʨʤʘʮʽ ʾʩʧʨʠʡʤʘʶʪʴʩʷ ʧʝʨʰʦʯʝʨʛʦʚʦ ʚʽʟʫʘʣʴʥʦ, ʘ ʜʠʟʘʡʥ ʚ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʚʠʨʽʰʫʻ ʧʨʦʙʣʝʤʠ ʧʦʜʘʥʥʷ ʝʩʪʝʪʠʯʥʦʛʦ ʪʘ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʦʛʦ 

ʜʠʟʘʡʥ-ʧʨʦʜʫʢʪʫ ʜʣʷ ʩʧʦʞʠʚʘʯʘ.  

2. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʝʪʘʣʴʥʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʢʦʜʽʚ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʾʭ ʧʝʨʽʦʜʠʟʘʮʽʶ. ʈʦʟʨʦʙʣʝʥʦ ʧʝʨʽʦʜʠʟʘʮʽʶ 

ʝʪʘʧʽʚ ʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʢʦʜʠ, ʘ 

ʩʘʤʝ ʰʪʨʠʭ-ʢʦʜʠ, QR-ʢʦʜʠ ʪʘ AR-ʢʦʜʠ ʧʨʦʡʰʣʠ ʩʽʤ ʝʪʘʧʽʚ ʨʦʟʚʠʪʢʫ: I ʝʪʘʧ ï 

ʨʦʟʨʦʙʢʘ ʩʪʨʫʢʪʫʨʥʦʾ ʙʫʜʦʚʠ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ, II ʝʪʘʧ ï ʟʘʪʚʝʨʜʞʝʥʥʷ 

ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʢʦʜʫ, III ʝʪʘʧ ï ʧʽʜʚʠʱʝʥʥʷ ʝʩʪʝʪʠʢʠ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ 

ʢʦʜʫ, IV ʝʪʘʧ ï ʜʠʥʘʤʽʯʥʽʩʪʴ ʫ ʢʦʜʫʚʘʥʥʽ, V ʝʪʘʧ ï ʢʦʥʪʝʢʩʪʥʝ ʧʨʦʻʢʪʫʚʘʥʥʷ, Vɯ 

ʝʪʘʧ ï ʤʘʩʦʚʝ ʧʦʰʠʨʝʥʥʷ ʚ ʩʫʩʧʽʣʴʩʪʚʽ, Vɯɯ ʝʪʘʧ ï ʽʤʝʨʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʷʢ ʟʘʩʽʙ 

ʮʠʬʨʦʚʽʟʘʮʽʾ.  

3. ɼʦʚʝʜʝʥʦ, ʱʦ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʦʙôʻʢʪʽʚ ʢʦʜʦʚʘʥʦʾ ̔ʥʬʦʨʤʘʮʽʾ ʽʟ 

ʤʦʞʣʠʚʽʩʪʶ ʤʫʣʴʪʠʤʝʜʽʡʥʦʾ ʪʘ ʦʙʨʘʟʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʘʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʠʟʘʡʥʝʨʘʤʠ ʪʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʞʠʪʪʷ 

ʣʶʜʠʥʠ. ɺʠʩʚʽʪʣʝʥʦ ʩʬʝʨʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ  ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ: ʜʠʟʘʡʥ ʫʧʘʢʦʚʢʠ, 

ʜʠʥʘʤʽʯʥʘ ʘʡʜʝʥʪʠʢʘ, ʚʝʙ-ʜʠʟʘʡʥ, ʜʠʟʘʡʥ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ, ʧʦʣʽʛʨʘʬʽ,̫ 

ʟʦʚʥʽʰʥ ̫ʨʝʢʣʘʤʘ, ʤʠʩʪʝʮʪʚʦ, ʽʣʶʩʪʨʘʮʽ,̫ ʘʨʭʽʪʝʢʪʫʨʥʠʡ ʜʠʟʘʡʥ, ʣʘʥʜʰʘʬʪʥʠʡ 

ʜʠʟʘʡʥ, ʜʠʟʘʡʥ ʦʜʷʛʫ, ʬʫʪʫʨʠʩʪʠʯʥʠʡ ʜʠʟʘʡʥ, ʽʥʜʫʩʪʨʽʘʣʴʥʠʡ ʜʠʟʘʡʥ, ʤʦʫʰʥ-
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ʜʠʟʘʡʥ, ʙʝʟʧʝʯʥʠʡ ʜʠʟʘʡʥ ʪʘ ʝʢʦʣʦʛʽʯʥʠʡ ʜʠʟʘʡʥ. ɺʦʥʠ ʧʦʚôʷʟʘʥʽ ʽʟ ʧʦʷʚʦʶ 

ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽ ʾ ʪʘ ʤʦʞʣʠʚʦʩʪʷʤʠ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʾʾ ʚʽʟʫʘʣʴʥʦʛʦ ʟʦʚʥʽʰʥʴʦʛʦ ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʚʠʛʣʷʜʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦ ʾʽʥʬʦʨʤʘʮʽ ʾʪʘʢʠʤ 

ʯʠʥʦʤ ʚʠʟʥʘʯʘʶʪʴ ʭʘʨʘʢʪʝʨ ʩʧʨʠʡʥʷʪʪʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙôʻʢʪʫ (ʰʪʨʠʭ-ʢʦʜʫ, 

QR-ʢʦʜʫ, AR-ʢʦʜʫ) ʪʘ ʩʧʦʩʦʙʠ ʾʭʥʴʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʫ ʜʠʟʘʡʥʽ.  

4. ɺʠʟʥʘʯʝʥʦ ʨʦʣʴ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʘʪʝʨʽʘʣʽʚ ʫ 

ʧʨʦʻʢʪʫʚʘʥʥʽ ʩʫʯʘʩʥʠʭ ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʢʦʜʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʢʨʽʤ ʚʽʟʫʘʣʴʥʦʛʦ 

ʦʙʨʘʟʫ ʪʘ ʪʝʢʩʪʫ ʚ ʛʨʘʬʽʯʥʦʤʫ ʜʠʟʘʡʥʽ ʩʴʦʛʦʜʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʥʥʦʚʘʮʽʡʥʽ 

ʤʝʪʦʜʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʙʨʝʥʜʫ ʯʠ ʢʦʤʧʘʥʽʾ, ʜʝ ʚʦʥʠ ʚʠʩʪʫʧʘʶʪʴ 

ʩʢʣʘʜʦʚʦ  ʁʷʢʘ ʧʽʜʚʠʱʫʻ ʮʽʥʥʽʩʪʴ ʧʨʦʜʫʢʪʫ ʩʝʨʝʜ ʽʥʰʠʭ ʘʥʘʣʦʛʽʯʥʠʭ ʪʦʚʘʨʽʚ, 

ʪʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʪʘ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʡ ʙʨʝʥʜ.  

5. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦ ʾ ʽʥʬʦʨʤʘʮʽʾ 

ʨʦʟʛʣʷʜʘʪʁʴʩʷ ʷʢ ʧʦʣʝ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʘ ʩʘʤ ʢʦʜ ʷʢ ʜʠʟʘʡʥ-ʦʙôʻʢʪ. ʉɹ ʦʛʦʜʥʽ 

ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʻ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʚ ʷʢʦʤʫ ʚʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʥʝ 

ʣʠʰʝ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ, ʘ ʡ ʚʥʫʪʨʽʰʥʻ ʥʘʧʦʚʥʝʥʥʷ. ɻʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʠʟʥʘʯʘʶʪʴ ʩʪʨʫʢʪʫʨʫ ʚʽʟʫʘʣʴʥʦ-ʦʙʨʘʟʥʦʾ ʤʦʚʠ ʢʦʜʫ ʪʘ 

ʦʧʪʠʯʥʦ ʽʜʝʥʪʠʬʽʢʫʁ ʪʴ ʽʥʬʦʨʤʘʮʽʶ, ʱʦ ʟʘʰʠʬʨʦʚʘʥʘ ʚ ʰʪʨʠʭ-ʢʦʜʘʭ, QR-ʢʦʜʘʭ 

ʯʠ AR-ʢʦʜʘʭ. ʎʝ ʜʘʣʦ ʧʽʜʩʪʘʚʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʠʧʦʣʦʛʽʾ ʩʠʩʪʝʤ ʢʦʜʫʚʘʥʥʷ ʟ 

ʧʦʟʠʮʽʡ ʜʠʟʘʡʥʫ.  

6. ʈʦʟʨʦʙʣʝʥʦ ʪʘ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʪʠʧʦʣʦʛʽ ʁ ʩʠʩʪʝʤ ʢʦʜʫʚʘʥʥʷ ʫ 

ʨʽʟʥʠʭ ʚʠʜʘʭ ʜʠʟʘʡʥʫ. ɼʦʚʝʜʝʥʦ, ʱʦ ʰʪʨʠʭ-ʢʦʜʠ, QR-ʢʦʜʠ ʪʘ AR-ʢʦʜʠ ʩʴʦʛʦʜʥʽ 

ʜʦʤʽʥʫʶʪʴ ʫ ʚʩʽʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʟʘ ʦʩʥʦʚʥʠʤʠ ʭʘʨʘʢʪʝʨʥʠʤʠ ʦʟʥʘʢʘʤʠ. 

ɺʦʥʠ ʤʽʩʪʷʪʴ ʚʠʜʠ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ (ʰʪʨʠʭ-ʢʦʜʠ, QR-ʢʦʜʠ, AR-ʢʦʜʠ), ʪʠʧʠ 

ʢʦʜʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ (ʣʽʥʽʡʥʠʡ, ʜʚʦʚʠʤʽʨʥʠʡ ʽ ʪʨʠʚʠʤʽʨʥʠʡ), ʩʧʦʩʦʙʠ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ (ʛʨʘʬʽʯʥʠʡ, ʧʨʝʜʤʝʪʥʠʡ ʪʘ ʧʨʦʩʪʦʨʦʚʠʡ), 

ʤʝʪʦʜʠ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ (ʙʫʢʚʝʥʦ-ʮʠʬʨʦʚʠʡ, ʯʠʩʣʦʚʠʡ, ʙʘʡʪ, ʨʦʟʰʠʨʝʥʘ 

ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʢʘʥʘʣʽʚ, ʢʘʥʟʽ), ʚʠʜʠ ʜʠʟʘʡʥʫ, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʯʠ ʧʨʦʻʢʪʫʶʪʴ 
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(ʛʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ, ʝʢʦʣʦʛʽʯʥʠʡ ʜʠʟʘʡʥ, ʤʦʫʰʥ ʜʠʟʘʡʥ, ʜʠʟʘʡʥ ʩʝʨʝʜʦʚʠʱʘ, 

ʧʨʦʤʠʩʣʦʚʠʡ ʜʠʟʘʡʥ, ʙʝʟʧʝʯʥʠʡ ʜʠʟʘʡʥ) ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ 

ʨʦʟʨʦʙʣʝʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ (ʘʜʘʧʪʠʚʥʝ, ʽʥʪʝʛʨʘʪʠʚʥʝ, ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʝ, 

ʝʩʪʝʪʠʯʥʝ, ʽʥʬʦʨʤʘʪʠʚʥʝ, ʢʦʥʩʪʨʫʢʪʠʚʥʝ, ʢʦʤʫʥʽʢʘʪʠʚʥʝ, ʛʝʜʦʥʽʯʥʝ, 

ʧʨʦʛʥʦʩʪʠʯʥʝ). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʝʨʝʨʘʭʦʚʘʥʽ ʩʢʣʘʜʦʚʽ ʬʦʨʤʫʶʪʴ ʮʽʣʽʩʥʫ 

ʩʠʩʪʝʤʫ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʠʟʘʡʥʽ ʚ ʮʽʣʦʤʫ. 

7. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʩʧʦʩʦʙʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʩʠʣʝʥʥʷʤ ʜʠʥʘʤʽʯʥʦʩʪʽ. 

ʈʦʟʨʦʙʣʝʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜ̔ʚ ʟʘ ʨʽʚʥʝʤ ʧʦʜʘʯʽ 

ʽʥʬʦʨʤʘʮʽʾ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʜʦʚʽʚ, ʱʦ ʩʴʦʛʦʜʥʽ ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ʧʝʨʝʜʙʘʯʘʻ ʟʘʣʫʯʝʥʥʷ ʛʣʷʜʘʯʘ ʜʦ ʜʝʢʦʜʫʚʘʥʥʷ ʢʦʜʫ. ɼʦʚʝʜʝʥʦ, ʱʦ ʪʘʢʠʤ ʯʠʥʦʤ 

ʬʦʨʤʫʻʪʴʩʷ ʚʟʘʻʤʦʜʽʷ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʭʫʜʦʞʥʽʤ ʪʚʦʨʦʤ. ʅʘ ʢʦʥʢʨʝʪʥʠʭ ʧʨʠʢʣʘʜʘʭ 

ʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʛʣʷʜʘʯ ʯʠ ʢʦʨʠʩʪʫʚʘʯ ʩʴʦʛʦʜʥʽ ʤʦʞʝ ʥʝ ʣʠʰʝ ʩʧʦʛʣʷʜʘʪʠ ʥʘ ʢʦʜ 

ʷʢ ʥʘ ʪʚʽʨ ʤʠʩʪʝʮʪʚʘ, ʘ ʡ ʬʽʟʠʯʥʦ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʡʦʛʦ, ʥʘʙʫʚʘʶʯʠ ʨʦʣʽ 

ʩʧʚ̔ʘʚʪʦʨʘ. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʜʠʩʝʨʪʘʮʽʾ ʘʧʨʦʙʦʚʘʥʦ ʚ ʩʪʘʪʪʷʭ [175, 

174] ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ [10, 46].   
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ʈʆɿɼɯʃ 3 

ʍʋɼʆɾʅʗ ɺʀʈɸɿʅɯʉʊʔ ʊɸ ɺɯɿʋɸʃʔʅʆ-ʆɹʈɸɿʅɸ ʄʆɺɸ 

ɻʈɸʌɯʏʅʀʍ ɿʆɹʈɸɾɽʅʔ ʂʆɼʆɺɸʅʆɰ ɯʅʌʆʈʄɸʎɯɰ 

 

3.1. ʍʫʜʦʞʥʴʦ-ʦʙʨʘʟʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥ ɹ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʠʟʘʡʥʽ 

 

ɺ ʫʤʦʚʘʭ ʩʴʦʛʦʜʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʜʠʟʘʡʥʽ ʻ ʘʢʪʫʘʣʴʥʦʶ ʪʝʤʦʶ, ʷʢʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

ʧʨʦʻʢʪʥʠʭ ʧʨʘʢʪʠʢʘʭ, ʜʝ ʢʦʤʧʦʟʠʮʽʡʥʘ ʙʫʜʦʚʘ ʢʦʜʫ ʬʦʨʤʫʻ ʭʫʜʦʞʥʶ ʚʠʨʘʟʥʽʩʪʴ 

ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʜ ʚʠʩʪʫʧʘʻ ʟʘʩʦʙʦʤ 

ʩʪʚʦʨʝʥʥʷ ʦʙʨʘʟʫ ʪʘ ʚʽʜʦʙʨʘʞʘʻ ʦʩʥʦʚʥʽ ʢʦʤʧʦʟʠʮʽʡʥʽ ʧʨʠʡʦʤʠ ʫ ʧʨʦʻʢʪʫʚʘʥʥʽ 

ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ.  

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʚʽʟʫʘʣʴʥʦ-ʦʙʨʘʟʥʦʾ ʤʦʚʠ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʜʦʟʚʦʣʠʚ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʛʣʷʜʘʯ ʟʘʙʝʟʧʝʯʫʻ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʛʨʘʬʽʯʥʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ ʥʘʙʫʚʘʶʯʠ ʨʦʣʽ ʩʧʽʚʘʚʪʦʨʘ ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʢʦʜ ʩʪʘʻ ʥʝ ʧʨʦʩʪʦ 

ʥʦʩʽʻʤ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʜʠʟʘʡʥʝʨʩʴʢʠʡ ʪʚʽʨ ʤʠʩʪʝʮʪʚʘ, ʱʦ ʥʘʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʟʜʦʙʫʪʪʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʦʩʚʽʜʫ ʛʣʷʜʘʯʘʤ ʯʝʨʝʟ ʚʟʘʻʤʦʜʽʶ ʟ 

ʢʦʜʦʚʘʥʠʤʠ ʛʨʘʬʽʯʥʠʤʠ ʟʦʙʨʘʞʝʥʥʷʤʠ. ʇʨʠʯʠʥʘʤʠ ʟʚʝʨʥʝʥʥʷ ʚ ʧʨʦʻʢʪʥʠʭ 

ʧʨʘʢʪʠʢʘʭ ʜʦ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʻ, ʟʦʢʨʝʤʘ, ʾʭ 

ʙʘʛʘʪʦʛʨʘʥʥʽʩʪʴ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ. 

ʉʴʦʛʦʜʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʪʘʣʠ 

ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʬʽʟʠʯʥʫ ʪʘ ʮʠʬʨʦʚʫ ʩʬʝʨʠ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ɺʦʥʠ ʻ ʫʥʽʢʘʣʴʥʠʤ ʤʠʩʪʝʮʴʢʠʤ ʟʘʩʦʙʦʤ, ̫ ʢʠʡ ʧʦʻʜʥʫʻ 

ʪʝʭʥʦʣʦʛʽʶ ʪʘ ʪʚʦʨʯʽʩʪʴ. ʋ ʧʠʪʘʥʥʷʭ ʩʚʽʪʦʚʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦʜʦʚʞʫʶʪʴ ʚʽʜʽʛʨʘʚʘʪʠ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʨʽʟʥʠʭ 

ʛʘʣʫʟʷʭ, ʱʦ ʢʝʨʫʻʪʴʩʷ ʽʥʥʦʚʘʮʽʡʥʠʤʠ ʪʝʥʜʝʥʮʽʷʤʠ ʪʘ ʜʦʩʷʛʥʝʥʥʷʤʠ, ʘʜʞʝ 

ʥʘʜʘʶʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʥʘʙʫʪʠ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʦʩʚʽʜʫ ʯʝʨʝʟ ʢʦʜʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ [176]. ʊʘʢʦʞ, ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʚʟʽʨʮʽʚ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʢʦʜʽʚ 
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ʚʠʤʘʛʘʻ ʚʽʜ ʜʠʟʘʡʥʝʨʽʚ ʦʜʥʘʢʦʚʦ ʚʧʨʘʚʥʦ ʚʦʣʦʜʽʪʠ ʥʝ ʣʠʰʝ ʧʨʦʬʝʩʽʡʥʠʤ 

ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʜʣʷ ʨʦʙʦʪʠ, ʘ ʡ ʚʤʽʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʦʚʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʢʦʜʽʚ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʛʘʣʝʨʝʾ 

ʪʘ ʤʫʟʝʾ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ ʧʦʯʠʥʘʶʪʴ ʦʭʦʧʣʶʚʘʪʠ ʥʦʚʽ ʬʦʨʤʠ ʤʠʩʪʝʮʪʚʘ, ʘ 

ʜʠʟʘʡʥʝʨʠ ʪʘ ʭʫʜʦʞʥʠʢʠ ʚ ʩʚʦʶ ʯʝʨʛʫ ʝʢʩʧʝʨʠʤʝʥʪʫʶʪʴ ʟ ʩʧʦʩʦʙʘʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʦʙʽʪ, ʘʜʞʝ, ʩʴʦʛʦʜʥʽ ʪʚʦʨʠ ʤʠʩʪʝʮʪʚʘ ʙʽʣʴʰʝ ʥʝ ʦʙʤʝʞʝʥʽ 

ʤʝʞʘʤʠ ʬʽʟʠʯʥʦʛʦ ʩʚʽʪʫ. ʎʝ ʚʽʢʥʦ ʚ ʥʦʚʽ ʩʬʝʨʠ ʫʷʚʠ ʪʘ ʚʟʘʻʤʦʜʽʾ, ʜʝ ʻʜʠʥʦʶ 

ʤʝʞʝʶ ʻ ʪʚʦʨʯʽʩʪʴ ʭʫʜʦʞʥʠʢʘ ʪʘ ʙʘʞʘʥʥʷ ʛʣʷʜʘʯʘ ʜʦʩʣʽʜʞʫʚʘʪʠ [190]. 

ʍʫʜʦʞʥʻ ʚʠʨʘʞʝʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʴʦʛʦʜʥʽ 

ʟʤʽʥʶʻʪʴʩʷ, ʧʝʨʝʦʩʤʠʩʣʶʻʪʴʩʷ, ʘʜʞʝ, ʢʦʜʠ ʧʨʦʻʢʪʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʩʢʨʘʚʠʭ ʢʦʣʴʦʨʽʚ ʪʘ ʥʝʟʚʠʯʘʡʥʠʭ ʬʦʨʤ. ʉʫʯʘʩʥʽ ʜʠʟʘʡʥʝʨʠ 

ʧʝʨʝʪʚʦʨʶʶʪʴ ʩʪʘʥʜʘʨʪʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʽʚ ʫ ʪʚʦʨʠ ʤʠʩʪʝʮʪʚʘ ʟʘʚʜʷʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʢʦʣʴʦʨʽʚ, ʚʽʟʝʨʫʥʢʽʚ. ɺʦʥʠ ʨʦʟʰʠʨʶʶʪʴ ʤʝʞʽ ʬʦʨʤ ʽ ʬʫʥʢʮʽʡ 

ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦʻʢʪʫʶʯʠ ʢʦʜʠ ʷʢʽ ʚʽʟʫʘʣʴʥʦ 

ʟʘʭʦʧʣʶʶʪʴ ʪʘ  ʟʙʝʨʽʛʘʶʪʴ ʧʨʠ ʮʴʦʤʫ ʩʚʦʻ ʧʦʯʘʪʢʦʚʝ ʧʨʠʟʥʘʯʝʥʥʷ ʜʣʷ 

ʩʢʘʥʫʚʘʥʥʷ. ʎʝ ʩʪʚʦʨʶʻ ʜʠʥʘʤʽʯʥʫ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʬʽʟʠʯʥʠʤ ʪʚʦʨʦʤ ʤʠʩʪʝʮʪʚʘ 

ʪʘ ʮʠʬʨʦʚʠʤ ʩʚʽʪʦʤ, ʷʢʠʡ ʚʽʥ ʚʽʜʢʨʠʚʘʻ. ʊʘʢʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʥʘ ʥʝ ʪʽʣʴʢʠ ʜʝʢʦʜʫʚʘʪʠ, ʘʣʝ ʡ ʚʽʟʫʘʣʴʥʦ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ. ɺʘʨʪʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʽʩʣʷ ʩʢʘʥʫʚʘʥʥʷ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʘʤʝʨʦʶ ʤʦʙʽʣʴʥʦʛʦ 

ʧʨʠʩʪʨʦʶ ʚʦʥʠ ʚʽʜʢʨʠʚʘʶʪʴ ʢʦʨʠʩʪʫʚʘʯʫ ʜʦʜʘʪʢʦʚʠʡ ʚʤʽʩʪ ʪʘ ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʥʘʙʫʪʪʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʦʩʚʽʜʫ.  

ɻʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʣʫʞʘʪʴ ʩʚʦʻʨʽʜʥʠʤ ʤʦʩʪʦʤ 

ʤʽʞ ʬʽʟʠʯʥʦʶ ʪʘ ʮʠʬʨʦʚʦʶ ʩʬʝʨʘʤʠ ʧʝʨʝʪʚʦʨʶʶʯʠ ʛʣʷʜʘʯʽʚ ʫ ʩʧʽʚʘʚʪʦʨʽʚ ʚ 

ʫʥʽʢʘʣʴʥʠʡ ʩʧʦʩʽʙ. ʇʨʠ ʮʴʦʤʫ, ʩʢʘʥʫʚʘʥʥʷ ʢʦʜʫ ʩʪʘʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ 

ʤʠʩʪʝʮʴʢʦʛʦ ʜʦʩʚʽʜʫ ʛʣʷʜʘʯʘ, ʘ ʦʪʞʝ, ʢʦʞʥʝ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʩʪʘʻ ʥʝ ʧʨʦʩʪʦ 

ʪʚʦʨʦʤ ʤʠʩʪʝʮʪʚʘ, ʘ ʡ ʩʚʦʻʨʽʜʥʠʤ ʧʦʨʪʘʣʦʤ ʫ ʮʠʬʨʦʚʠʡ ʩʚʽʪ, ʘʜʞʝ, ʧʽʜ ʯʘʩ 

ʩʢʘʥʫʚʘʥʥʷ ʢʦʜʦʚʘʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʦʚôʷʟʘʥʘ ʟ ʥʠʤ. 

ʅʘʧʨʠʢʣʘʜ, ʧʦʩʠʣʘʥʥʷ ʥʘ ʚʝʙ-ʩʘʡʪ, ʢʦʥʪʘʢʪʥʘ ʽʥʬʦʨʤʘʮʽʷ ʯʠ ʟʚʠʯʘʡʥʠʡ ʪʝʢʩʪ. 

ʉʘʤʝ ʪʦʤʫ, ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʻ ʽʥʥʦʚʘʮʽʡʥʦʶ ʪʘ 

ʧʨʘʢʪʠʯʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʜʣʷ ʟʘʢʨʠʪʪʷ ʨʽʟʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʦʪʨʝʙ ʩʫʩʧʽʣʴʩʪʚʘ 
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ʡ ʙʝʟʢʦʥʪʘʢʪʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʚ ʮʽʣʦʤʫ [133].  

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʮʠʬʨʦʚʽ ʜʠʟʘʡʥʝʨʠ 

ʩʴʦʛʦʜʥʽ ʰʫʢʘʶʪʴ ʥʦʚʽ ʩʧʦʩʦʙʠ ʢʠʥʫʪʠ ʚʠʢʣʠʢ ʪʨʘʜʠʮʽʡʥʠʤ ʧʘʨʘʜʠʛʤʘʤ 

ʤʠʩʪʝʮʪʚʘ. ʇʝʨʰʽ ʜʠʟʘʡʥʝʨʠ ʙʫʣʠ ʜʦʙʨʝ ʦʙʽʟʥʘʥʽ ʷʢ ʟ ʛʨʘʬʽʯʥʠʤ ʜʠʟʘʡʥʦʤ, ʪʘʢ ʽ 

ʟ ʧʨʦʛʨʘʤʫʚʘʥʥʷʤ ʧʦʯʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʜʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʫ ʩʚʦʾ ʪʚʦʨʠ 

ʤʠʩʪʝʮʪʚʘ. ʉʧʦʯʘʪʢʫ ʮʝ ʙʫʣʘ ʮʽʢʘʚʽʩʪʴ, ʥʦʚʠʥʢʘ, ʦʜʥʘʢ ʥʝʚʜʦʚʟʽ ʧʦʪʝʥʮʽʘʣ 

ʩʪʚʦʨʶʚʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʝ ʪʘ ʧʨʠʚʘʙʣʠʚʝ ʤʠʩʪʝʮʪʚʦ ʙʫʣʦ ʚʠʟʥʘʥʦ. ʊʘʢʝ ʤʠʩʪʝʮʪʚʦ 

ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʚʠʤʘʛʘʻ ʧʦʻʜʥʘʥʥʷ ʢʨʝʘʪʠʚʥʦʩʪʽ ʪʘ ʪʝʭʥʽʯʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ. ɼʣʷ 

ʩʪʚʦʨʝʥʥʷ ʨʦʙʽʪ ʜʠʟʘʡʥʝʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʦʬʝʩʽʡʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʪʘ ʩʧʝʮʽʘʣʴʥʽ ʛʝʥʝʨʘʪʦʨʠ ʢʦʜʽʚ. ɺʠʜʦʟʤʽʥʶʶʯʠ ʚʽʟʝʨʫʥʢʘʤʠ ʪʘ ʧʨʦʻʢʪʫʶʯʠ ʥʦʚʽ 

ʬʦʨʤʠ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦ ʟʙʝʨʽʛʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʩʢʘʥʫʚʘʥʥʷ ʢʦʜʫ ʜʠʟʘʡʥʝʨʠ ʩʪʚʦʨʶʶʪʴ ʪʚʦʨʠ, ʷʢʽ ʥʝ ʪʽʣʴʢʠ ʚʽʟʫʘʣʴʥʦ 

ʟʘʭʦʧʣʶʶʪʴ, ʘʣʝ ʡ ʨʦʟʢʨʠʚʘʶʪʴ ʧʨʠʭʦʚʘʥʽ ʮʠʬʨʦʚʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʟʘʰʠʬʨʦʚʘʥʽ ʚ 

ʛʨʘʬʽʯʥʦʤʫ ʟʦʙʨʘʞʝʥʥʽ ʢʦʜʫ. 

 

3.1.1. ʂʦʤʧʦʟʠʮʽʡʥʘ ʙʫʜʦʚʘ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥ ɹʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

 

ɼʠʟʘʡʥ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʢʦʤʫʥʽʢʘʮʽʾ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʜʠʟʘʡʥʝʨʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʯʽʪʢʽʰʝ ʧʝʨʝʜʘʚʘʪʠ ʥʝ ʣʠʰʝ ʚʽʟʫʘʣʴʥʽ, 

ʘ ʡ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʩʪʘʥʦʚʣʶʶʪʴ ʝʤʦʮʽʡʥʽ ʟʚôʷʟʢʠ 

ʟ ʛʣʷʜʘʯʘʤʠ ʪʘ ʩʪʠʤʫʣʶʶʪʴ ʾʭ ʜʦ ʚʟʘʻʤʦʜʽʾ ʟ ʛʨʘʬʽʯʥʠʤʠ ʢʦʜʦʚʘʥʠʤʠ 

ʟʦʙʨʘʞʝʥʥʷʤʠ.  

ʂʦʤʧʦʟʠʮʽʡʥʠʡ ʧʦʰʫʢ ʚ ʧʨʦʢ̒ʪʫʚʘʥʥʽ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʥʘʮʽʣʝʥʠʡ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʪʨʠʤʘʥʥʷ ʩʧʦʞʠʚʘʯʝʤ ʝʩʪʝʪʠʯʥʦʾ ʷʢʦʩʪʽ 

ʢʦʜʫ, ʘʜʞʝ ʜʠʟʘʡʥ ʻ ʩʬʝʨʦʶ, ʜʝ ʧʦʩʪʽʡʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʚʧʣʠʚʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʻʢʪʫʚʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʚʠʤʘʛʘʻ ʰʚʠʜʢʦʛʦ ʪʘ ʯʽʪʢʦʛʦ ʢʦʜʫʚʘʥʥʷ ʾʾ ʚʤʽʩʪʫ, ʘʜʞʝ, ʜʠʟʘʡʥʝʨʩʴʢʽ ʢʦʜʠ ʦʢʨʽʤ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʟʘʣʠʰʘʶʪʴ ʦʙʨʘʟʥʦ-ʝʤʦʮʽʡʥʝ ʟʘʙʘʨʚʣʝʥʥʷ, ʱʦ ʧʦʩʠʣʶʻ 

ʚʨʘʞʝʥʥʷ ʛʣʷʜʘʯʘ ʚʽʜ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ ʮʴʦʤʫ 
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ʚʠʥʠʢʘʻ ʧʨʦʙʣʝʤʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʙʫʜʦʚʠ ʢʦʜʫ ʟʘʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ̔ʜʝʥʪʠʬʽʢʘʮʽʾ. ʇʨʦʪʝ, ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʠʡ ʜʠʟʘʡʥ 

ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʙʫʜʦʚʠ ʩʧʨʠʷʻ ʧʽʟʥʘʚʘʥʦʩʪʽ 

ʙʨʝʥʜʫ ʯʠ ʢʦʤʧʘʥʽʾ ʪʘ ʚʠʢʣʠʢʘʻ ʮʽʢʘʚʽʩʪʴ ʫ ʩʧʦʞʠʚʘʯʘ.  

ɺʧʣʠʚ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʙʫʜʦʚʠ ʢʦʜʦʚʘʥʦ ʾ ʽʥʬʦʨʤʘʮʽ ʾ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʢʣʘʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʜʫ, ʘ ʜʝʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʤʽʩʪʫ 

ʥʘʧʨʷʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʝʣʝʤʝʥʪʽʚ ʫ ʚʽʟʫʘʣʴʥʽʡ 

ʩʢʣʘʜʦʚʽʡ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʜʠʟʘʡʥʝʨʩʴʢʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʷʢ ʪʚʦʨʫ 

ʤʠʩʪʝʮʪʚʘ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʢʦʥʩʪʨʫʢʮʽʶ, ʝʩʪʝʪʠʯʥʠʡ ʚʠʛʣʷʜ ʢʦʜʫ ʪʘ ʡʦʛʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ, ʜʝ ʢʦʥʩʪʨʫʢʮʽʷ ʬʦʨʤʫʻʪʴʩʷ ʩʪʘʣʠʤ ʚʠʛʣʷʜʦʤ ʢʦʜʫ, 

ʷʢʠʡ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʰʪʨʠʭ-ʢʦʜʠ, QR-ʢʦʜʠ ʪʘ AR -ʢʦʜʠ.  

ɺ ʩʚʦʶ ʯʝʨʛʫ ʝʩʪʝʪʠʯʥʠʡ ʚʠʛʣʷʜ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʧʽʜʙʦʨʦʤ ʩʪʠʣʝʫʪʚʦʨʶʶʯʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ 

ʪʦʯʢʫ, ʣʽʥʽʶ, ʧʣʷʤʫ, ʪʦʥ, ʢʦʣʽʨ ʪʘ ʜʦʪʨʠʤʘʥʥʷ ʪʘʢʠʭ ʝʩʪʝʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʷʢʽ ʚʽʜʦʙʨʘʞʝʥʽ ʫ ʚʠʛʣʷʜʽ ʙʘʣʘʥʩʫ, ʻʜʥʦʩʪʽ, ʽʻʨʘʨʭʽʾ, ʫʟʛʦʜʞʝʥʦʩʪʽ, ʚʠʨʽʚʥʶʚʘʥʥʽ 

ʪʘ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ.  

ʌʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʬʦʨʤʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʠʩʝʤʽʥʘʮʽʾ, ʪʘʢʦʾ ʷʢ ʟʦʨʦʚʘ, ʬʽʟʽʦʣʦʛʽʯʥʘ, ʘʩʦʮʽʘʪʠʚʥʘ, ʧʩʠʭʦʣʦʛʽʯʥʘ, ʘ ʪʘʢʦʞ 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʦʧʪʠʯʥʫ ʽʜʝʥʪʠʬʽʢʘʮʽ,ʁ ʱʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʢʘʤʝʨʦʶ ʤʦʙʽʣʴʥʦʛʦ 

ʧʨʠʩʪʨʦʶ (ʨʠʩ. ɺ.3.1.1). 

ʊʨʘʜʠʮʽʡʥʽ ʢʦʜʦʚʘʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʤʘʶʪʴ ʩʪʘʣʫ ʬʦʨʤʫ ʢʦʜʫ ʚ ʷʢʫ 

ʜʠʟʘʡʥʝʨ ʧʽʜ ʯʘʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʢʦʜʦʚʘʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʤʦʞʝ ʚʥʦʩʠʪʠ ʟʤʽʥʠ. 

ʂʦʥʩʪʨʫʢʮʽʷ ʻ ʧʝʨʰʠʤ ʝʪʘʧʦʤ ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʙʫʜʦʚʠ ʢʦʜʫ. 

ʅʘʩʪʫʧʥʠʡ ʝʪʘʧ ï ʮʝ ʧʽʜʙʽʨ ʩʪʠʣʝʫʪʚʦʨʶʶʯʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ ʪʦʯʢʫ, 

ʣʽʥʽʶ, ʧʣʷʤʫ, ʪʦʥ ʪʘ ʢʦʣʽʨ. ʇ̔ ʜʽʙʽʨ ʢʦʣʴʦʨʦʚʠʭ ʨʽʰʝʥʴ ʜʣʷ ʚʽʟʫʘʣʴʥʦʛʦ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʥʘʙʫʚʘʻ ʚʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ, ʘʜʞʝ ʜʠʟʘʡʥʝʨʠ ʪʘʢʠʤ ʯʠʥʦʤ ʩʧʨʷʤʦʚʫʶʪʴ ʫʚʘʛʫ 

ʛʣʷʜʘʯʽʚ ʥʘ ʢʣʶʯʦʚʠʡ ʚʤʽʩʪ ʢʦʜʫ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʝʣʝʤʝʥʪʠ ʜʠʟʘʡʥʫ ʤʦʞʫʪʴ 
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ʚʧʣʠʚʘʪʠ ʥʘ ʝʤʦʮʽʾ ʛʣʷʜʘʯʘ ʧʨʠʚʝʨʪʘʶʯʠ ʡʦʛʦ ʫʚʘʛʫ. ʈʦʟʫʤʽʥʥʷ ʜʠʟʘʡʥʝʨʘʤʠ 

ʧʨʠʥʮʠʧʽʚ ʧʨʦʻʢʪʫʚʘʥʥʷ ʢʦʜʽʚ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʙʫʜʦʚʠ ʤʘʻ 

ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʨʠ ʚʠʙʦʨʽ ʝʩʪʝʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʽ ʚʽʜʦʙʨʘʞʝʥʽ ʫ 

ʚʠʛʣʷʜʽ ʙʘʣʘʥʩʫ, ʻʜʥʦʩʪʽ, ʽʻʨʘʨʭʽʾ, ʫʟʛʦʜʞʝʥʦʩʪʽ, ʚʠʨʽʚʥʶʚʘʥʥʽ ʪʘ 

ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ. ɺʟʘʻʤʦʜʽʷ ʩʪʠʣʝʫʪʚʦʨʶʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʝʩʪʝʪʠʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʬʦʨʤʫʶʪʴ ʝʩʪʝʪʠʯʥʠʡ 

ʚʠʛʣʷʜ ʢʦʜʫ. 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʚ ʨʦʟʨʦʙʮʽ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʙʫʜʦʚʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʢʦʜʫ ʻ 

ʜʠʩʝʤʽʥʘʮʽʷ, ʪʦʙʪʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʝʢʦʜʫʚʘʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʎʝʡ ʧʨʦʮʝʩ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʟʦʨʦʚʫ, ʬʽʟʽʦʣʦʛʽʯʥʫ, 

ʘʩʦʮʽʘʪʠʚʥʫ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʫ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ, ʷʢʽ 

ʧʦʚôʷʟʫʶʪʴ ʮʠʬʨʦʚʠʡ ʚʤʽʩʪ ʽʟ ʚʟʘʻʤʦʜʽʷʤʠ ʚ ʨʝʘʣʴʥʦʤʫ ʩʚʽʪʽ [178].  

ʆʪʞʝ, ʷʢʽʩʥʦ ʨʦʟʨʦʙʣʝʥʠʡ ʜʠʟʘʡʥ ʧʦʢʨʘʱʫʻ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʟʦʚʥʽʰʥʴʦʛʦ 

ʚʠʛʣʷʜʫ ʢʦʜʫ ʽ ʜʦʩʪʫʧʥʽʩʪʴ ʡʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʤʽʩʪʫ ʧʝʨʝʪʚʦʨʶʶʯʠ ʧʘʩʠʚʥʠʭ 

ʛʣʷʜʘʯʽʚ ʥʘ ʘʢʪʠʚʥʠʭ ʫʯʘʩʥʠʢʽʚ. ɺ̔ ʟʫʘʣʴʥʘ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʜʠʟʘʡʥʝʨʘʤʠ ʜʣʷ ʧʨʠʚʝʨʥʝʥʥʷ ʫʚʘʛʠ 

ʛʣʷʜʘʯʘ ʪʘ ʟʘʦʭʦʯʝʥʥʷ ʜʦ ʩʢʘʥʫʚʘʥʥʷ ʢʦʜʫ, ʪʦʙʪʦ ʜʝʢʦʜʫʚʘʥʥʷ ʡʦʛʦ ʢʘʤʝʨʦʶ 

ʦʧʪʠʯʥʦʛʦ ʧʨʠʩʪʨʦʶ. 

ɻʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʽʩʪʷʪʴ ʚ ʩʚʦʾʡ ʙʫʜʦʚʽ 

ʫʥʽʢʘʣʴʥʝ ʧʦʻʜʥʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ, ʬʦʨʤʠ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ. ɰʭʥʷ ʟʜʘʪʥʽʩʪʴ 

ʢʦʜʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʠʟʘʡʥʝʨʘʤ ʧʨʦʻʢʪʫʚʘʪʠ ʝʩʪʝʪʠʯʥʦ 

ʧʨʠʚʘʙʣʠʚʠʡ ʢʦʜʫ ʷʢʠʡ ʚʠʢʦʥʫʻ ʩʚʦʻ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʥʘʜʘʻ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʜʦʩʚʽʜ.  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʭʘʨʘʢʪʝʨʥʽ ʚʽʟʝʨʫʥʢʠ ʚ ʩʪʘʣʽʡ ʢʦʥʩʪʨʫʢʮʽʾ ʢʦʜʫ ʪʘʢʦʞ 

ʤʘʶʪʴ ʝʩʪʝʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ. ʇʦʻʜʥʘʥʥʷ ʢʦʨʠʩʥʦʩʪʽ ʪʘ ʝʩʪʝʪʠʢʠ ʥʘʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʜʠʟʘʡʥʝʨʘʤ ʘʜʘʧʪʫʚʘʪʠ ʚʽʟʫʘʣʴʥʠʡ ʚʠʛʣʷʜ ʢʦʜʫ ʜʣʷ ʨʽʟʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʨʽʟʥʠʭ ʬʦʨʤ 

ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʫ, ʜʝ ʩʪʠʣʝʫʪʚʦʨʶʶʯʠʤ 

ʝʣʝʤʝʥʪʦʤ ʚʠʩʪʫʧʘʻ ʬʨʘʢʪʘʣ. ʉʴʦʛʦʜʥʽ ʚʽʥ ʫ ʜʠʟʘʡʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʩʝ 

ʯʘʩʪʽʰʝ ʚ ʷʢʦʩʪʽ ʭʫʜʦʞʥʴʦʛʦ ʧʨʠʡʦʤʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʽʟʝʨʫʥʢʽʚ [168]. 
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ʌʨʘʢʪʘʣ ʷʢ ʩʪʠʣʝʫʪʚʦʨʶʶʯʠʡ ʝʣʝʤʝʥʪ ʫ ʬʦʨʤʦʫʪʚʦʨʝʥʥʽ ʩʪʨʫʢʪʫʨʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʫ ʟʘʦʭʦʯʫʻ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ ʚʟʘʻʤʦʜʽ,ʾ 

ʘʜʞʝ, ʫ ʙʫʜʦʚʽ ʢʦʜʫ ʢʦʞʥʘ ʜʝʪʘʣʴ ʩʣʫʞʠʪʴ ʜʣʷ ʧʦʩʠʣʝʥʥʷ ʚʠʜʠʤʦʩʪʽ ʪʘ ʚʧʣʠʚʫ 

ʥʘ ʡʦʛʦ ʚʤʽʩʪ. ʇʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʜʠʟʘʡʥʝʨʠ ʽʥʪʝʛʨʫʶʪʴ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʫ 

ʩʚʦʾ ʨʦʙʦʪʠ ʚʽʟʫʘʣʴʥʦ ʧʨʠʚʘʙʣʠʚʠʤʠ ʩʧʦʩʦʙʘʤʠ ʟʙʝʨʽʛʘʶʯʠ ʾʭʥʶ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʥʽʚʝʣʶʻ ʤʝʞʫ ʤʽʞ 

ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ ʪʨʘʜʠʮʽʡʥʠʤ ʤʠʩʪʝʮʪʚʦʤ ʥʘʜʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʛʣʷʜʘʯʘʤ ʥʘʙʫʪʠ 

ʨʦʣʽ ʩʧʽʚʘʚʪʦʨʘ ʪʘ ʟʜʦʙʫʪʠ ʜʦʩʚʽʜ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʜʦʤ.  

ɺ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʽʩʥʫʶʯʠʭ ʚʟʽʨʮʽʚ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʦʩʥʦʚʥʽ ʚʠʜʠ ʬʦʨʤ, ʱʦ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʜʠʟʘʡʥʝʨʠ ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʢʦʜʫ. ɺʠʦʢʨʝʤʣʝʥʦ ʧʨʦʩʪʽ, 

ʩʢʣʘʜʥʽ ʪʘ ʦʨʛʘʥʽʯʥʽ ʚʠʜʠ ʬʦʨʤʠ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ 

ʢʦʜʫ (ʨʠʩ. ɺ.3.1.2). 

ʇʨʦʩʪʽ ʚʠʜʠ ʟʦʙʨʘʞʝʥʴ ʤʽʩʪʷʪʴ ʣʽʥʽʡʥʽ ʪʘ ʛʝʦʤʝʪʨʠʯʥʽ ʬʦʨʤʠ. ʃʽʥʽʡʥʽ 

ʚʠʨʘʞʝʥʽ ʯʝʨʝʟ ʚʽʟʫʘʣʴʥʝ ʟʦʙʨʘʞʝʥʥʷ ʰʪʨʠʭ-ʢʦʜʽʚ. ʇʨʠʢʣʘʜʦʤ ʻ ʨʦʙʦʪʠ 

ʽʨʣʘʥʜʩʴʢʦʛʦ ʜʠʟʘʡʥʝʨʘ ʉʪʽʚʘ ʉʽʤʧʩʦʥʘ (Steve Simpson), ʷʢʠʡ ʽʣʶʩʪʨʦʚʘʚ 

ʰʪʨʠʭ-ʢʦʜ ʥʘ ʝʪʠʢʝʪʢʠ ʜʣʷ ʩʦʫʩʽʚ çSweet Chilli Sauceè, çBBQ Sauceè ʪʘ çInferno 

Sauceè ʢʦʤʧʘʥʽʾ Mic's Chilli. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʮʽ ʛʨʘʬʽʯʥʽ ʢʦʜʦʚʘʥʽ 

ʟʦʙʨʘʞʝʥʥʷ ʻ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʪʘ ʧʨʠʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʧʦʪʝʥʮʽʡʥʠʭ ʧʦʢʫʧʮʽʚ ʜʦ 

ʧʨʦʜʫʢʪʫ (ʨʠʩ. ɺ.3.1.3). ʊʘʢʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʻ 

ʧʦʰʠʨʝʥʦʶ ʪʝʤʦʶ ʚ ʛʨʘʬʽʪʽ. ʅʘʧʨʠʢʣʘʜ, ʨʦʙʦʪʘ ʚʫʣʠʯʥʦʛʦ ʭʫʜʦʞʥʠʢʘ ʟ ɺʝʣʠʢʦʾ 

ɹʨʠʪʘʥʽʾ ʧʽʜ ʧʩʝʚʜʦʥʽʤʦʤ ɹʝʥʢʩʽ (Banksy) ʟʦʙʨʘʞʫʻ ʣʝʦʧʘʨʜʘ, ʷʢʠʡ ʪʽʢʘʻ ʟ ʢʣʽʪʢʠ 

ʟʽ ʰʪʨʠʭ-ʢʦʜʦʤ ʻ ʦʜʥʠʤ ʟ ʚʟʽʨʮʽʚ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʰʪʨʠʭ-ʢʦʜʠ ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʪʶʨʝʤʥʽ ʛʨʘʪʠ ʚ ʤʠʩʪʝʮʪʚʽ (ʨʠʩ. ɺ.3.1.4). 

ɻʝʦʤʝʪʨʠʯʥʽ ʬʦʨʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʢʦʜʦʚʘʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʪʨʠʢʫʪʥʽ, ʢʨʘʧʢʦʚʽ ʪʘ ʢʚʘʜʨʘʪʥʽ. 

ɻʨʘʬʽʯʥʽ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ, ʱʦ ʚʧʠʩʘʥʽ ʚ ʪʨʠʢʫʪʥʽ ʬʦʨʤʠ ʟʦʙʨʘʞʘʻ ʫ ʩʚʦʾʭ 

ʨʦʙʦʪʘʭ ʷʧʦʥʩʴʢʠʡ ʜʠʟʘʡʥʝʨ Meyco. ʅʘʧʨʠʢʣʘʜ, ʡʦʛʦ ʪʚʽʨ çArt triangle ʚ ʦʩʥʦʚʽ 

ʷʢʦʛʦ ʣʝʞʠʪʴ ʪʨʠʢʫʪʥʠʢ ʻ (ʨʠʩ. ɺ.3.1.5). 

ʂʚʘʜʨʘʪʥʽ ʬʦʨʤʠ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʜʠʟʘʡʥʽ ʛʨʘʬʽʯʥʠʭ 
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ʟʦʙʨʘʞʝʥ ɹQR-ʢʦʜ̔ʚ. ʅʘʧʨʠʢʣʘʜ, ʢʦʜ ʚʠʢʦʥʘʥʠʡ ʟ ʩʫʮʽʣʴʥʠʭ ʧʨʷʤʦʢʫʪʥʠʢʽʚ (ʨʠʩ. 

ɺ.3.1.6). ɯʥʰʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʛʨʘʬʽʯʥʽ ʢʦʜʠ ʚʠʢʦʥʘʥʽ ʟ ʬʦʪʦʛʨʘʬʽʡ ʘʛʝʥʮʽʻʶ Stupid 

ʜʣʷ Angry Birds, Instagram ʪʘ Shazam (ʨʠʩ. ɺ.3.1.7). 

ɯʥʰʠʤ ʧʨʠʢʣʘʜʦʤ ̒  ʤʘʪʨʠʯʥʽ ʢʦʜʠ ʟʨʦʙʣʝʥʽ ʨʝʢʣʘʤʥʦʶ ʘʛʝʥʮʽʻʶ ʟ ɺʝʣʠʢʦʾ 

ɹʨʠʪʘʥʽʾ McCannUK ʜʣʷ ʨʝʢʣʘʤʠ ʩʦʫʩʽʚ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʽ ʚ ʤʘʛʘʟʠʥʽ çFirst 

UK Digi Storeè ʚʽʜ ʙʨʝʥʜʫ Taco Bell. ʂʦʤʧʘʥʽʷ ʜʦʪʨʠʤʫʶʯʠʩʴ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ 

ʙʝʟʢʦʥʪʘʢʪʥʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʧʘʥʜʝʤʽʾ COVID-19 ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʢʚʘʜʨʘʪʥʽ ʬʦʨʤʠ ʩʪʚʦʨʠʣʘ QR-ʢʦʜʠ, ʷʢʽ ʧʦʩʠʣʘʶʪʴʩʷ ʥʘ ʤʝʥʶ ʟʘʢʣʘʜʫ (ʨʠʩ. 

ɺ.3.1.8). ʂʨʘʧʢʦʚʽ ʬʦʨʤʠ ʛʨʘʬʽʯʥʠʭ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʧʨʦʻʢʪʫʚʘʣʠ 

ʭʫʜʦʞʥʠʮʽ ʟ ʅʴ-ʁʁʦʨʢʫ ʃʦʨʝʥ ʄʝʥʥʽʥʛ ʽ ʂʘʤʽʣ ɺʝʡ-ʉʽʥʴ ʃʽʥ (Lauren Manning i 

Camile Wei-Hsin Lin). ɺʦʥʠ ʨʦʟʨʦʙʠʣʠ ʧʦʩʪʝʨʠ ʟ QR-ʢʦʜʘʤʠ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ 

ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʪʘʢʠʭ ʷʢ ʰʦʢʦʣʘʜʥʽ ʮʫʢʝʨʢʠ, ʤʘʛʥʽʪʠ, ʢʦʣʴʦʨʦʚʽ ʢʘʨʪʢʠ. ʇʽʩʣʷ 

ʩʢʘʥʫʚʘʥʥʷ ʢʦʜʽʚ ʢʦʨʠʩʪʫʚʘʯʽ ʧʝʨʝʥʘʧʨʘʚʣʷʶʪʴʩʷ ʜʦ ʾʭʥʴʦʛʦ ʙʣʦʛʫ çCuriosity 

Projectè (ʨʠʩ. ɺ.3.1.9). ʑʝ ʦʜʥʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʢʘʬʝ Starbucks, ʷʢʝ ʚʠʢʦʨʠʩʪʘʣʦ ʚ 

ʜʠʟʘʡʥʽ ʧʣʘʢʘʪʽʚ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʝʢʣʘʤʥʦʾ ʢʦʤʧʘʥʽʾ QR-ʢʦʜ ʚʠʢʦʥʘʥʠʡ ʟ 

ʢʘʚʦʚʠʭ ʟʝʨʝʥ (ʨʠʩ. ɺ.3.1.10), ʚ ʪʦʡ ʞʝ ʯʘʩ ʧʠʚʥʘ ʢʦʤʧʘʥʽʷ Heineken ʨʦʟʨʦʙʠʣʘ 

ʤʘʪʨʠʯʥʠʡ ʢʦʜ ʽʟ ʢʨʠʰʝʯʦʢ ʚʽʜ ʧʣʷʰʦʢ (ʨʠʩ. ɺ.3.1.11). 

ʉʢʣʘʜʥʽ ʬʨʘʢʪʘʣʠ ʚ ʬʦʨʤʦʫʪʚʦʨʝʥʥʽ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʛʨʘʬʽʯʥʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʫ ʧʽʜʧʦʨʷʜʢʦʚʫʶʪʴ ʩʦʙʽ ʘʙʩʪʨʘʢʪʥʽ ʪʘ ʦʙôʻʤʥʽ ʬʽʛʫʨʠ, ʩʠʤʚʦʣʠ 

ʪʘ ʢʘʣʽʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ. ʆʙôʻʤʥʽ ʬʽʛʫʨʠ ʚʽʜʦʙʨʘʞʝʥʽ, ʥʘʧʨʠʢʣʘʜ, ʚ 

ʛʨʘʬʽʯʥʦʤʫ ʢʦʜʦʚʘʥʦʤʫ ʟʦʙʨʘʞʝʥʥʽ, ʱʦ ʩʪʚʦʨʝʥʠʡ ʟ ʧʣʷʰʢʦʚʠʭ ʢʦʨʦʢ çWine 

Corkè (ʨʠʩ. ɺ.3.1.12). 

ʑʝ ʦʜʥʠʤ ʧʨʠʢʣʘʜʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙôʻʤʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʽʛʫʨ ʻ ʜʠʟʘʡʥ 

ʢʦʜʫ ç3D Maze QR Codeè, ʷʢʠʡ ʨʦʟʨʦʙʣʝʥʠʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 3D ʛʨʘʬʽʢʠ. ʋ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʮʠʬʨʦʚʠʡ ʢʦʜ ʽʥʪʝʨʧʨʝʪʦʚʘʥʠʡ ʫ 3D ʬʦʨʤʠ ʪʘ ʧʦʻʜʥʫʻ 

ʬʫʪʫʨʠʩʪʠʯʥʠʡ ʩʚʽʪ ʪʘ ʮʠʬʨʦʚʝ ʤʠʩʪʝʮʪʚʦ (ʨʠʩ. ɺ.3.1.13). 

ʂʘʣʽʛʨʘʬʽʯʥʽ ʬʦʨʤʠ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʜʠʟʘʡʥʽ ʧʣʘʢʘʪʽʚ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ QR-ʢʦʜʽʚ ʚʠʢʦʥʘʥʠʭ ʭʫʜʦʞʥʠʢʦʤ ʧʽʜ ʧʩʝʚʜʦʥʽʤʦʤ 

ʌʘʨʝʥʛʝʡʪʦʤ (Mr. Fahrenheit) ʜʣʷ ʨʝʢʣʘʤʠ ʝʣʝʢʪʨʦʥʥʠʭ ʢʥʠʛ ʫ ʅʴʶ-ʁʦʨʢʫ (ʨʠʩ. 

ɺ.3.1.14). 
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ʌʦʨʤʠ ʩʠʤʚʦʣʽʚ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʥʘʤʘʣʴʦʚʘʥʦʤʫ ʤʘʪʨʠʯʥʦʤʫ ʢʦʜʽ, ʱʦ ʚʠʢʦʥʘʥʠʡ 

ʘʤʝʨʠʢʘʥʩʴʢʠʤ ʜʠʟʘʡʥʝʨʦʤ  ʧʽʜ ʧʩʝʚʜʦʥʽʤʦʤ Papa Roux (ʨʠʩ. ɺ.3.1.15). ɺʘʨʪʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʪʘʢʝ ʨʦʟʨʦʙʣʝʥʝ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʥʝ ʚʪʨʘʯʘʻ ʩʚʦʛʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʟʙʝʨʽʛʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦ ʜʝʢʦʜʫʚʘʥʥʷ ʯʝʨʝʟ 

ʢʘʤʝʨʫ ʤʦʙʽʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ. 

ɸʙʩʪʨʘʢʪʥʽ ʬʽʛʫʨʥʽ ʬʦʨʤʠ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʤʦʞʫʪʴ ʙʫʪʠ ʡ ʾʩʪʽʚʥʠʤʠ. 

ʅʘʧʨʠʢʣʘʜ, ʚʽʟʫʘʣʴʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʚ ʨʝʢʣʘʤʥʽʡ ʢʘʤʧʘʥʽʾ Taco Bell, ʷʢʘ ʨʘʟʦʤ ʟ ʬʨʘʥʮʫʟʴʢʠʤ 

ʨʝʢʣʘʤʥʠʤ ʘʛʝʥʪʩʪʚʦʤ Draftfcb Orange County ʩʪʚʦʨʠʣʘ QR-ʢʦʜ ʽʟ ʣʠʤʦʥʽʚ ʽ 

ʘʚʦʢʘʜʦ. ɸʨʪ-ʧʨʦʝʢʪ ʩʪʘʚ ʧʽʜʪʨʠʤʢʦʶ ʥʦʚʦʛʦ ʤʝʥʶ çCantina Bellè (ʨʠʩ. ɺ.3.1.16). 

ʑʝ ʦʜʥʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʢʦʜʦʚʘʥ ̔ʛʨʘʬʽʯʥ ̔ʟʦʙʨʘʞʝʥʥʷ, ʷʢʽ ʧʦʚʥʽʩʪʶ ʚʠʛʦʪʦʚʣʝʥ ̔

ʟ ʾʞʽ. ʊʘʢʽ ʢʦʜʠ ʨʦʟʨʦʙʣʷʣʠʩʷ ʜʣʷ ʨʝʢʣʘʤʠ ʘʚʩʪʨʘʣʽʡʩʴʢʠʭ ʚʠʥ çBrancotte Estateè 

(ʨʠʩ. ɺ.3.1.17). 

ʑʝ ʦʜʥʫ ʛʨʫʧʫ ʩʪʘʥʦʚʣʷʪʴ ʬʨʘʢʪʘʣʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʚ ʩʚʦʾʡ ʦʩʥʦʚʽ ʦʨʛʘʥʽʯʥʽ 

ʬʦʨʤʠ, ʪʘ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʨʦʩʣʠʥʥʽ, ʟʦʦʤʦʨʬʥʽ ʪʘ ʘʥʪʨʦʧʦʤʦʨʬʥʽ ʦʨʥʘʤʝʥʪʠ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʪʘʢʠʡ ʧʦʜʽʣ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʪʘ 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʟʽʨʮʽʚ. ʈʦʩʣʠʥʥʽ ʬʦʨʤʠ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʨʦʙʦʪʽ ʭʫʜʦʞʥʠʢʘ ʄʝʪʴʶ ʄʘʢɼʦʥʥʝʣʣʘ (Matthew McDonnell). ɺʽʥ 

ʟʦʙʨʘʞʘʻ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʧʝʨʝʧʣʝʪʝʥʥʷ ʩʪʝʙʝʣ ʨʽʟʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ (ʨʠʩ. ɺ.3.1.18).  

ɿʦʦʤʦʨʬʥʽ ʬʦʨʤʠ ʚ ʨʦʟʨʦʙʮʽ ʜʠʟʘʡʥʫ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʦʤʧʘʥʽʷ ART VIZUAL. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʪʘʢʽ ʢʦʜʠ 

ʻ ʘʥʽʤʦʚʘʥʠʤʠ (ʨʠʩ. ɺ.3.1.19). ɺʠʜʠ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʤʦʞʫʪʴ ʧʦʻʜʥʫʚʘʪʠ ʚ 

ʩʚʦʻʤʫ ʜʠʟʘʡʥʽ ʨʽʟʥʽ ʬʦʨʤʠ. ɯʥʪʝʨʘʢʪʠʚʥʝ ʧʦʻʜʥʘʥʥʷ ʧʨʠʨʦʜʠ ʪʘ ʟʦʙʨʘʞʝʥʴ 

ʪʚʘʨʠʥ ʤʦʞʥʘ ʧʨʦʩʣʽʜʢʫʚʘʪʠ ʚ ʨʦʙʦʪʽ ʥʽʜʝʨʣʘʥʜʩʴʢʦʛʦ ʜʠʟʘʡʥʝʨʘ ɼʞʝʡʤʩʘ 

ʍʘʟʝʣʛʦʬʘ (James Haselhoef), ʘ ʩʘʤʝ ʚ ʡʦʛʦ ʨʦʟʨʦʙʣʝʥʽʡ ʢʦʥʮʝʧʮʽʾ çBlooming QR 

Code Puppiesè (ʨʠʩ. ɺ.3.1.20).  

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʜʽʶʯʠʭ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʾʭʥʴʦʤʫ ʜʠʟʘʡʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʪʘʢʦʞ, ʘʥʪʨʦʧʦʤʦʨʬʥʽ 
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ʬʦʨʤʠ. ʅʘʧʨʠʢʣʘʜ, ʥʽʜʝʨʣʘʥʜʩʴʢʝ ʨʝʢʣʘʤʥʝ ʘʛʝʥʪʩʪʚʦ Publicis ʨʦʟʨʦʙʠʣʦ ʜʣʷ 

ʙʨʝʥʜʫ Dutch Heart Foundation ʜʨʫʢʦʚʘʥʫ ʨʝʢʣʘʤʫ ʟ ʤʘʪʨʠʯʥʠʤ ʢʦʜʦʤ ʧʽʜ 

ʥʘʟʚʦʶ çDutch Heart Foundation: QR Bystandersè. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʪʘʢʠʡ ʢʦʜ 

ʬʦʨʤʫʻʪʴʩʷ ʟ ʩʠʣʫʝʪʽʚ ʣʶʜʝʡ (ʨʠʩ. ɺ.3.1.21). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʦʙʠ ʢʦʤʧʦʟʠʮʽʾ ʚ ʜʠʟʘʡʥʽ ʢʦʜʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʥʘʜʘʥʥʷ ʛʨʘʬʽʯʥʠʤ ʟʦʙʨʘʞʝʥʥʷʤ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʛʘʨʤʦʥʽʾ. ʂʦʤʧʦʟʠʮʽʡʥʘ 

ʙʫʜʦʚʘ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʧʽʜ ʯʘʩ ʧʨʦʻʢʪʫʚʘʥʥ ̫ ʢʦʜʫ ʚʠʨʘʞʘʻʪʴʩʷ ʯʝʨʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʣʦʾ ʬʦʨʤʠ ʢʦʜʫ, ʱʦ ʬʦʨʤʫʻ ʢʦʥʩʪʨʫʢʮʽʶ. ɺʨʘʭʫʚʘʥʥʷ 

ʩʪʠʣʝʫʪʚʦʨʶʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʝʩʪʝʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʧʣʠʚʘʻ ʥʘ ʚʽʟʫʘʣʴʥʠʡ 

ʚʠʛʣʷʜ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ, ʘ ʧʨʠʥʮʠʧʠ ʜʠʩʝʤʽʥʘʮʽʾ ʪʘ ʦʧʪʠʯʥʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʛʨʘʬʽʯʥʠʭ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ. 

ɺʨʘʭʫʚʘʥʥʷ ʜʠʟʘʡʥʝʨʘʤʠ ʫʩʽʭ ʚʠʱʝʧʝʨʝʨʘʭʦʚʘʥʠʭ ʩʢʣʘʜʦʚʠʭ ʬʦʨʤʫʻ 

ʢʦʤʧʦʟʠʮʽʡʥʫ ʙʫʜʦʚʫ ʢʦʜʫ ʪʘ ʧʝʨʝʪʚʦʨʶʻ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʜʠʟʘʡʥʝʨʩʴʢʠʡ ʪʚʽʨ ʤʠʩʪʝʮʪʚʘ.  

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʩʪʠʣʝʫʪʚʦʨʶʶʯʠʤ ʝʣʝʤʝʥʪʦʤ ʫ ʬʦʨʤʦʫʪʚʦʨʝʥʥʽ 

ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʫ ʚʠʩʪʫʧʘʻ ʬʨʘʢʪʘʣ. ɺ̔ ʥ ʤʦʞʝ 

ʥʘʙʫʚʘʪʠ ʨʽʟʥʦʾ ʬʦʨʤʠ ʪʘ ʨʦʟʤʽʨʫ, ʚʽʜʧʦʚʽʜʥʦ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʫʪʴ ʚʠʜʦʟʤʽʥʶʚʘʪʠʩʷ ʟʛʽʜʥʦ ʧʦʪʨʝʙʠ. ɺʠʜʽʣʝʥʦ ʦʩʥʦʚʥʽ ʚʠʜʠ 

ʬʦʨʤ ʫ ʪʝʢʪʦʥʽʮʽ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʢʦʜʫ ʟ ʷʢʠʭ ʚʠʦʢʨʝʤʣʝʥʦ ʧʨʦʩʪʽ, ʩʢʣʘʜʥʽ ʪʘ 

ʦʨʛʘʥʽʯʥʽ. ʇʨʦʩʪʽ ʤʽʩʪʷʪʴ ʣʽʥʽʡʥʽ ʪʘ ʛʝʦʤʝʪʨʠʯʥʽ ʬʦʨʤʠ, ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʪʨʠʢʫʪʥʽ, ʢʨʘʧʢʦʚʽ ʪʘ ʢʚʘʜʨʘʪʥʽ. ʅʘ ʧʨʦʪʠʚʘʛʫ ʧʨʦʩʪʠʤ ʬʦʨʤʘʤ 

ʩʢʣʘʜʥʽ ʧʽʜʧʦʨʷʜʢʦʚʫʶʪʴ ʦʙôʻʤʥʽ ʬʽʛʫʨʠ, ʩʠʤʚʦʣʠ, ʢʘʣʽʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʪʘ 

ʘʙʩʪʨʘʢʪʥʽ ʬʽʛʫʨʠ. ʆʨʛʘʥʽʯʥʽ ʬʦʨʤʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʨʦʩʣʠʥʥʽ, ʟʦʦʤʦʨʬʥʽ ʪʘ 

ʘʥʪʨʦʧʦʤʦʨʬʥʽ ʦʨʥʘʤʝʥʪʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʞʥʝ ʧʨʦʻʢʪʦʚʘʥʝ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʤʘʻ ʩʪʘʣʫ ʙʫʜʦʚʫ ʢʦʜʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʬʨʘʢʪʘʣʽʚ, ʷʢʽ 

ʧʦʚʪʦʨʶʶʪʴʩʷ ʫ ʚʩʪʘʥʦʚʣʝʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ʊʘʢʽ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ 

ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʫ ʚʠʩʪʫʧʘʶʪʴ ʟʤʽʥʥʦʶ ʯʘʩʪʠʥʦʶ, ʷʢʘ ʤʦʞʝ 

ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʚʟʘʻʤʦʟʘʤʽʱʫʶʯʠ ʝʣʝʤʝʥʪʠ ʦʜʥʽʻʾ ʬʦʨʤʠ ʥʘ ʽʥʰʫ ʥʝ ʧʦʨʫʰʫʶʯʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʢʦʜʫ ʪʘ ʥʘʜʘʶʯʠ ʾʤ ʤʦʞʣʠʚʦʩʪʽ ʘʜʘʧʪʘʮʽʾ 
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ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ, ʘ ʜʠʟʘʡʥʝʨʠ ʚ ʩʚʦʶ ʯʝʨʛʫ ʜʦʪʨʠʤʫʶʪʴʩʷ ʙʘʣʘʥʩʫ ʤʽʞ 

ʢʦʥʩʪʨʫʢʮʽʻʶ, ʝʩʪʝʪʠʯʥʦʶ ʩʢʣʘʜʦʚʦʶ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ ʛʨʘʬʽʯʥʠʭ 

ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ, ʱʦ ʩʣʫʞʘʪʴ ʧʝʨʝʭʦʜʦʤ ʤʽʞ ʬʽʟʠʯʥʦʶ ʪʘ ʮʠʬʨʦʚʦʶ 

ʩʬʝʨʘʤʠ.  

 

3.1.2. ɿʘʩʦʙʠ ʚʠʨʘʟʥʦʩʪʽ ʪʘ ʩʪʨʫʢʪʫʨʥʝ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʠʟʘʡʥʽ 

 

ɼʠʟʘʡʥʝʨʩʴʢʝ ʧʨʦʻʢʪʫʚʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ 

ʜʝʤʦʥʩʪʨʫ ̒ʧʦʷʚʫ ʥʦʚʠʭ ʟʘʩʦʙʽʚ ʚʠʨʘʟʥʦʩʪʽ, ʱʦ ʚʠʷʚʣʷʶʪʴʩʷ ʫ ʧʨʦʻʢʪʫʚʘʥʥʽ 

ʛʨʘʬʽʯʥʠʭ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ. ɼʠʟʘʡʥ ʢʦʜʫ ï ʮʝ ʧʦʻʜʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʽʟ 

ʪʨʘʜʠʮʽʡʥʠʤʠ ʬʦʨʤʘʤʠ ʤʠʩʪʝʮʪʚʘ. ʉɹ ʦʛʦʜʥʽ ʜʠʟʘʡʥʝʨʠ ʪʘ ʭʫʜʦʞʥʠʢʠ ʚʩʝ 

ʯʘʩʪʽʰʝ ʚʢʣʶʯʘʶʪʴ ʛʨʘʬʽʯʥʽ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʫ ʩʚʦʾ ʧʨʦʢ̒ʪʠ ʚʽʟʫʘʣʴʥʦ 

ʧʨʠʚʘʙʣʠʚʠʤʠ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʩʧʦʩʦʙʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʛʣʷʜʘʯʘʤ 

ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʥʠʤʠ, ʩʢʘʥʫʶʯʠ ʢʦʜ ʢʘʤʝʨʦʶ ʤʦʙʽʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ʜʣʷ ʪʦʛʦ, ɦ ʦʙ 

ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʮʠʬʨʦʚʦʛʦ ʚʤʽʩʪʫ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥ ɹʜʦʣʘʁʯʠ ʨʦʟʨʠʚ 

ʤʽʞ ʬʽʟʠʯʥʠʤ ʽ ʮʠʬʨʦʚʠʤ ʩʚʽʪʘʤʠ [145].  

ʊʘʢʠʡ ʧʽʜʭʽʜ ʱʦʜʦ ʽʥʪʝʛʨʘʮʽʾ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʜʠʟʘʡʥ-ʩʝʨʝʜʦʚʠʱʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʽʟʫʘʣʴʥʝ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʽʚ ʤʘʻ 

ʜʦʚʛʦʩʪʨʦʢʦʚʠʡ ʧʦʪʝʥʮʽʘʣ ʫ ʩʚʽʪʽ ʜʠʟʘʡʥʫ, ʘʜʞʝ ʚʦʥʠ ʻ ʥʝ ʣʠʰʝ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ 

ʝʣʝʤʝʥʪʦʤ, ʘ ʡ ʮʽʣʽʩʥʠʤ ʜʠʟʘʡʥʝʨʩʴʢʠʤ ʪʚʦʨʦʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʴʦʛʦʜʥʽ 

ʜʠʟʘʡʥʝʨʠ ʧʽʜ ʯʘʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘʩʦʙʠ ʭʫʜʦʞʥʴʦʾ ʚʠʨʘʟʥʦʩʪʽ ʟʘʜʣʷ ʧʦʩʠʣʝʥʥʷ 

ʚʽʟʫʘʣʴʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʛʣʷʜʘʯʘ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʴʦʛʦʜʥʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʦʧʠʪ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʦʞʥʘ ʧʨʦʩʪʝʞʠʪʠ ʯʝʨʝʟ ʽʥʪʝʛʨʘʮʽ ʁ

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʦʚʩʷʢʜʝʥʥʝ ʞʠʪʪʷ ʣʶʜʠʥʠ. ʇʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ 

ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʜʠʟʘʡʥʝʨʠ ʦʙʦʚôʷʟʢʦʚʦ ʚʨʘʭʦʚʫʶʪʴ ʨʦʟʤʽʨ ʽ ʤʘʩʰʪʘʙ ʢʦʜʫ. 

ɺʦʥʠ ʤʘʶʪʴ ʤʘʻ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʠʤʠ, ʱʦʙ ʾʭ ʙʫʣʦ ʧʨʦʩʪʦ ʜʝʢʦʜʫʚʘʪʠ 

ʢʘʤʝʨʦ  ʁ ʤʦʙʽʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʘʜʞʝ, ʢʦʜ ʷʢʠʡ ʟʘʥʘʜʪʦ ʚʝʣʠʢʠʡ ʯʠ ʤʘʣʠʡ 



122 

 

ʦʜʥʘʢʦʚʦ ʚʘʞʢʦ ʩʢʘʥʫʚʘʪʠ. ɼʠʟʘʡʥʝʨʩʴʢ ̔ʢʦʜʦʚʘʥ ̔ʟʦʙʨʘʞʝʥʥʷ, ʪʘʢʦʞ, ʤʦʞʫʪ ɹ

ʙʫʪʠ ʚʽʜʦʙʨʘʞʝʥʽ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʬʦʨʤʘʤʠ. ɿʘʚʜʷʢʠ ʭʫʜʦʞʥʴʦ-ʦʙʨʘʟʥʠʤ 

ʽʥʪʝʨʧʨʝʪʘʮʽʷʤ ʛʨʘʬʽʯʥʘ ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʚʧʠʩʘʥʘ ʧʨʘʢʪʠʯʥʦ ʚ 

ʙʫʜʴ-ʷʢʫ ʬʦʨʤʫ.  

ɿʘʩʦʙʠ ʭʫʜʦʞʥʴʦʾ ʚʠʨʘʟʥʦʩʪʽ ʫ ʧʨʦʻʢʪʫʚʘʥʥʽ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʠʨʘʞʘʶʪʴ ʡ ʧʨʘʛʥʝʥʥʷ ʜʦ ʜʠʥʘʤʽʯʥʦʩʪʽ ʟ ʤʝʪʦʶ 

ʧʽʜʚʠʱʝʥʥʷ ʘʜʘʧʪʘʮʽʾ, ʱʦ ʟʫʤʦʚʣʶʻʪʴʩʷ ʚʠʥʠʢʥʝʥʥʷʤ ʨʫʭʦʤʠʭ ʢʦʜʽʚ ʽʟ 

ʘʥʽʤʦʚʘʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʜʝʢʦʨʫ. ʂʦʜʠ, ʷʢʽ ʧʽʜʢʨʝʩʣʶʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʜʦ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ ʤʦʞʥʘ ʨʦʟʨʽʟʥʠʪʠ ʟʘ ʾʭʥʽʤ ʨʦʟʤʽʱʝʥʥʷʤ ʥʘ 

ʧʣʦʱʠʥʽ. ʊʘʢʽ ʛʨʘʬʽʯʥʽ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʻ ʨʽʟʥʦʦʨʽʻʥʪʦʚʘʥʽ ʪʘ ʧʦʚʝʨʪʘʶʪʴʩʷ 

ʥʘʚʢʦʣʦ ʩʚʦʻʾ ʦʩʽ. ɰʭ ʤʦʞʥʘ ʟʦʙʨʘʞʘʪʠ ʧʽʜ ʨʽʟʥʠʤ ʢʫʪʦʤ ʡ ʚʦʥʠ ʧʨʠ ʮʴʦʤʫ ʥʝ 

ʚʪʨʘʯʘʶʪʴ ʽʥʬʦʨʤʘʪʠʚʥʫ ʬʫʥʢʮʽʶ. 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʽʩʥʫʶʯʠʭ ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʬʘʢʪʫʨʥʽ ʪʘ ʪʝʢʩʪʫʨʥʽ. ʊʝʢʩʪʫʨʥʽ ʢʦʜʠ 

ʬʦʨʤʫʶʪʴʩʷ ʟʘʩʦʙʘʤʠ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʅʘʧʨʠʢʣʘʜ, ʚʠʩʘʜʞʝʥʽ ʢʚʽʪʠ ʟ 

ʣʦʛʦʪʠʧʦʤ ʢʦʤʧʘʥʽʾ (ʨʠʩ. ɺ.2.2.7) ʯʠ ʟʝʣʝʥʽ ʥʘʩʘʜʞʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʢʦʜʫ (ʨʠʩ. 

ɺ.2.3.36) ʥʝ ʚʪʨʘʯʘʪʠʤʫʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥ.̫ ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʪʝʢʩʪʫʨʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʝʨʝʜʘʯʽ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʩʪʨʫʢʪʫʨʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʢʦʜʫ. ʅʘʪʦʤʽʩʪʴ, ʬʘʢʪʫʨʥʽ ʪʨʠʚʠʤʽʨʥʽ ʢʦʜʠ ʩʪʚʦʨʶʶʪʴʩʷ ʰʣʷʭʦʤ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʫ ʦʙôʻʤʥʦ-ʧʨʦʩʪʦʨʦʚʽ ʬʦʨʤʠ.  

ʉʧʨʠʡʥʷʪʪʷ ʨʽʟʥʠʭ ʬʘʢʪʫʨ ʫ ʚʽʟʫʘʣʴʥʽʡ ʙʫʜʦʚʽ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʤʽʨʫ ʢʦʜʫ ʪʘ ʚʽʜʩʪʘʥʽ ʛʣʷʜʘʯʘ ʚʽʜ ʧʦʚʝʨʭʥʽ, 

ʜʝ ʚʽʥ ʟʥʘʭʦʜʠʪʴʩʷ, ʘʜʞʝ ʦʜʠʥ ʽ ʪʦʡ ʩʘʤʠʡ ʤʘʪʝʨʽʘʣ ʤʦʞʝ ʚʠʛʣʷʜʘʪʠ ʧʦ-ʨʽʟʥʦʤʫ 

ʥʘ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʷʭ ʚʽʜ ʛʣʷʜʘʯʘ [175]. 

ʆʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʤʽʱʝʥʥʷ ʢʦʜʫ 

ʥʘ ʙʫʜʴ-ʷʢʽʡ ʧʦʚʝʨʭʥʽ. ɺʘʞʣʠʚʦ ʚʨʘʭʫʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʧʦʜʘʯʽ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘʜʞʝ, ʯʠʤ ʯʽʪʢʽʰʽ ʦʙʨʘʟʠ ʪʽʥʽ ʢʦʜʫ, ʪʠʤ ʟʨʫʯʥʽʰʝ ʡʦʛʦ 

ʜʝʢʦʜʫʚʘʥʥʷ (ʨʠʩ. ɺ.2.4.21). ʇʨʠ ʮʴʦʤʫ ʛʨʘʬʽʯʥʽ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʥʝ 

ʦʙʦʚôʷʟʢʦʚʦ ʤʘʶʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʯʦʨʥʦ-ʙʽʣʠʭ ʢʚʘʜʨʘʪʽʚ ʯʠ ʣʽʥʽʡ. 

ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʢʦʜʫ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʡ ʢʦʣʴʦʨʦʚʝ ʨʽʰʝʥʥʷ.  
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ʈʠʪʤ̔ʯʥʝ ʧʦʚʪʦʨʝʥʥʷ ʻ ʱʝ ʦʜʥʠʤ ʜʦʩʣʽʜʞʝʥʠʤ ʟʘʩʦʙʦʤ ʚʠʨʘʟʥʦʩʪʽ 

ʛʨʘʬʽʯʥʦʾ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʧʨʦʢ̒ʪʫʚʘʥʥʽ 

ʩʝʨʝʜʦʚʠʱʘ ʬʦʨʤʫʶʯʠ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʨʽh ʝʥʥʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʚʽʟʫʘʣʴʥʦʛʦ 

ʚʠʛʣʷʜʫ ʢʦʜʫ. ɺʦʥʠ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʧʦʚʪʦʨʝʥʥʷ ʩʭʦʞʠʭ ʟʘ ʬʦʨʤʦʶ ʢʦʜʽʚ, ʘʣʝ 

ʥʘʧʦʚʥʝʥʽ ʨʽʟʥʦʤʘʥʽʪʥʦʶ ʟʘʢʦʜʦʚʘʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ. ʇʨʠʢʣʘʜʦʤ ʨʝʘʣʽʟʘʮʽʾ 

ʪʘʢʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʻ ʙʫʜʠʥʢʠ, ʽʥʪʝʨôʻʨ, ʷʢʠʭ ʩʢʣʘʜʘʻʪʴʩʷ ʟ QR-ʢʦʜʽʚ (ʨʠʩ. 

ɺ.2.3.34, ɺ.2.3.56). ʐʣʷʭʦʤ ʜʝʢʦʜʫʚʘʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʢʦʜʦʚʘʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ 

ʛʣʷʜʘʯʽ ʤʦʞʫʪʴ ʜʽʟʥʘʪʠʩʷ ʽʥʬʦʨʤʘʮʽʶ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ [119]. 

ʆʪʞʝ, ʜʦ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ ʚʠʨʘʟʥʦʩʪʽ, ʷʢʽ ʜʠʟʘʡʥʝʨʠ ʩʴʦʛʦʜʥʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʧʨʦʻʢʪʫʚʘʥʥʽ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʣɹʦʨʫ, ʚʠʙʦʨʫ ʬʦʨʤʠ, ʨʦʟʤʽʨʫ, ʚʠʟʥʘʯʝʥʥʷ 

ʨʠʪʤʽʯʥʦʩʪʽ, ʩʠʤʝʪʨʽʷ, ʘʩʠʤʝʪʨʽ,̫ ʬʘʢʪʫʨʘ, ʪʝʢʩʪʫʨʘ, ʩʪʘʪʠʢʘ, ʜʠʥʘʤʽʢʘ, 

ʢʦʥʪʨʘʩʪʫ, ʘʢʮʝʥʪʫ ʪʘ ʥʶʘʥʩʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ, ʢʦʜʠ ʥʘʙʫʚʘʶʪʴ ʥʦʚʠʭ ʷʢʦʩʪʝʡ, 

ʢʦʪʨʽ ʬʦʨʤʫʶʪʴ ʩʧʦʩʦʙʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʠʟʘʡʥʽ. 

ɺ̔ ʟʫʘʣʴʥʽ ʛʨʘʬʽʯʥʽ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʬʦʨʤʫʶʪʴ ʮʽʣʽʩʥʫ ʩʪʨʫʢʪʫʨʫ 

ʦʙʨʘʟʥʦʾ ʧʦʙʫʜʦʚʠ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʆʧʨʘʮʶʚʘʥʥʷ ʣʶʜʠʥʦʶ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʦʙʨʘʟʥʦʛʦ, ʟʤʽʩʪʦʚʦʛʦ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʥʘʧʦʚʥʝʥʥʷ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʢʦʜʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ. ʃʁ ʜʠʥʘ ʩʧʨʠʡʤʘʻ ʢʦʜʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʷʢ ʪʚʽʨ ʤʠʩʪʝʮʪʚʘ, ʘ 

ʜʦʪʨʠʤʘʥʥʷ ʭʫʜʦʞʥʴʦʾ ʚʠʨʘʟʥʦʩʪʽ ʪʘ ʚʽʟʫʘʣʴʥʦ-ʦʙʨʘʟʥʦʾ ʤʦʚʠ ʢʦʜʫ ʟʘʙʝʟʧʝʯʫʻ 

ʧʦʻʜʥʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʪʘ ʟʦʚʥʽʰʥʴʦʾ ʩʢʣʘʜʦʚʦʾ ʢʦʜʫ ʬʦʨʤʫʶʯʠ ʮʽʣʽʩʥʠʡ ʦʙʨʘʟ 

ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ɽʩʪʝʪʠʯʥʠʡ ʚʠʛʣʷʜ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʠʟʘʡʥʽ 

ʧʝʨʝʜʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʟʫʘʣʴʥʦʛʦ ʚʠʛʣʷʜʫ ʢʦʜʫ, ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʷʢʦʛʦ 

ʜʠʟʘʡʥʝʨ ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʦʤʧʣʝʢʩ ʨʽʟʥʠʭ ʟʘʩʦʙʽʚ ʚʠʨʘʟʥʦʩʪʽ ʪʘ ʚʨʘʭʦʚʫ ̒

ʢʦʤʧʦʟʠʮʽʡʥʫ ʙʫʜʦʚʫ ʦʙôʻʢʪʘ ʧʨʦʻʢʪʫʚʘʥʥʷ. ʉʧʦʩʦʙʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʠʟʘʡʥʽ ʧʨʦʷʚʣʷʶʪʴʩʷ ʚ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʠʟʘʡʥʫ 

ʣʽʥʽʡʥʠʭ, ʜʚʦʚʠʤʽʨʥʠʭ ʪʘ ʪʨʠʚʠʤʽʨʥʠʭ ʢʦʜʽʚ ʯʝʨʝʟ ʜʦʧʦʚʥʝʥʥʷ ʦʙʨʘʟʫ ʦʙôʻʢʪʘ 

ʧʨʦʻʢʪʫʚʘʥʥʷ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʮʽʣʽʩʥʠʤ, ʨʦʟʢʨʠʪʪʷ ʥʦʚʠʭ ʩʪʦʨʽʥ ʦʙôʻʢʪʘ 
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ʧʨʦʻʢʪʫʚʘʥʥʷ, ʤʥʦʞʠʥʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʽʚ ʫ ʧʨʦʻʢʪʫʚʘʥʥʽ ʦʜʥʦʛʦ ʚʽʟʫʘʣʴʥʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʫ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʨʘʟʫ, ʱʦ ʽʤʽʪʫʻ ʢʦʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʡʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ (ʊʘʙʣ. ɺ.3.1.22). 

ʇʨʦʻʢʪʫʚʘʥʥʷ ʦʙʨʘʟʽʚ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʯʝʨʝʟ 

ʩʪʚʦʨʝʥʥʷ ʬʦʥʫ ʜʦ ʦʙʨʘʟʫ, ʜʝ ʢʦʜ ʚʠʩʪʫʧʘʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʩʝʨʝʜʦʚʠʱʘ ʚ 

ʷʢʦʤʫ ʟʥʘʭʦʜʠʪʴʩʷ ʪʘ ʦʜʥʦʯʘʩʥʦ ʩʪʘʻ ʯʘʩʪʠʥʦʶ ʥʦʚʦʛʦ ʚʽʟʫʘʣʴʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ 

ʻ ʦʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ ʧʨʦʻʢʪʫʚʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʋ ʜʠʟʘʡʥʽ ʣʽʥʽʡʥʠʭ 

ʢʦʜʽʚ ʮʝ ʤʦʞʝ ʧʨʦʷʚʣʷʻʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʣʫʝʪʫ ʙʫʜʠʥʢʫ, ʚ 

ʷʢʠʡ ʚʧʠʩʘʥʦ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʢʦʜʦʚʘʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ (ʨʠʩ. ɺ.3.1.27).  

ɯʥʰʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʪhʨʠʭ-ʢʦʜʠ, ʱʦ ʩʪʘʁʪʴ ʚʩʝ ʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ 

ʤʦʪʠʚʦʤ ʫ ʪʘʪʫ-ʤʘʣʶʥʢʘʭ. ɼʝʷʢʽ ʟ ʥʠʭ ʤʦʞʫʪʴ ʩʢʘʥʫʚʘʪʠʩʷ, ʪʦʜʽ ʷʢ ʽʥʰʽ ʥʝ 

ʤʘʶʪʴ ʞʦʜʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʥʘʯʝʥʥʷ, ʢʨʽʤ ʩʘʤʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʫ. 

ʅʘʧʨʠʢʣʘʜ, ʭʫʜʦʞʥʠʢ ʽʟ ʉʐɸ ʉʢʦʪʪ ɹʣʝʡʢ (Scott Blake) ʩʪʚʦʨʶʻ ʽʥʜʠʚʽʜʫʘʣʴʥʽ 

ʪʠʤʯʘʩʦʚʽ ʪʘʪʫʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʠʬʨʫʚʘʥʥʷ ʫ ʩʪʠʣʽ Code 128 (ʨʠʩ. 

ɺ.3.1.23). 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʬʦʥʫ ʜʣʷ ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʟʘʙʝʟʧʝʯʫʻ 

ʽʩʥʫʚʘʥʥʷ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʫ ʜʚʦʚʠʤʽʨʥʠʭ ʢʦʜʘʭ, ʜʝ ʜʠʟʘʡʥʝʨʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʦʧʦʤʽʞʥʽ ʝʣʝʤʝʥʪʠ ʽʤʽʪʫʶʪʴ ʚʽʟʫʘʣʴʥʠʡ ʦʙʨʘʟ ʤʘʪʨʠʯʥʠʭ 

ʢʦʜ̔ʚ. ʅʘʧʨʠʢʣʘʜ, ʜʠʟʘʡʥʝʨʠ ʟ ʆʙ'ʻʜʥʘʥʠʭ ɸʨʘʙʩʴʢʠʭ ɽʤʽʨʘʪʽʚ ʈʦʜʨʽʛʦ ɻʦʨʦʩʽʪʦ 

ʽ ɼʽʚʷʥ ʂʨʽʧʣʘʥʽ (Rodrigo Gorosito, Divyan Kriplani) ʨʦʟʨʦʙʠʣʠ ʧʣʘʢʘʪʠ ʜʣʷ 

ʨʝʢʣʘʤʠ ʜʦʜʘʪʢʫ ʮʠʬʨʦʚʦʛʦ ʤʦʙʽʣʴʥʦʛʦ ʛʘʤʘʥʮʷ çVIVA Cashè ʚʠʢʦʨʠʩʪʘʚʰʠ 

ʢʦʜʦʚʘʥʝ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ QR-ʢʦʜʫ, ʜʦʜʘʚʰʠ ʜʦ ʥʴʦʛʦ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʚʘʨʽʘʥʪʠ ʬʦʥʽʚ, ʷʢʽ ʜʦʧʦʚʥʁʁ ʪʴ ʦʙʨʘʟ ʤʘʪʨʠʯʥʦʛʦ ʢʦʜʫ (ʨʠʩ. ɺ.3.1.24). ʑʝ 

ʦʜʥʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʚʠʩʪʘʚʢʘ ʢʘʥʘʜʩʴʢʦʛʦ ʭʫʜʦʞʥʠʢʘ ɼʫʛʣʘʩʘ ʂʫʧʣʝʥʜʘ 

(Douglas Coupland) çTwenty-First Centuryè. ʋ ʩʚʦʾʡ ʨʦʙʦʪʽ ʘʚʪʦʨ ʜʦʩʣʽʜʞʫʻ 

ʪʝʭʥʦʣʦʛʽʶ ʧʨʦʻʢʪʫʚʘʥʥʷ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ. ɺʠʩʪʘʚʢʘ çTwenty-First 

Centuryè ̒  ʭʠʤʝʨʥʦʶ ʽʥʩʪʘʣʷʮʽʻʶ ʫ ʷʢʽʡ ʭʫʜʦʞʥʠʢ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʣʴʦʨʽʚ, ʬʦʨʤ 

ʪʘ ʧʨʠʭʦʚʘʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ ʚʽʟʫʘʣʴʥʦ ʩʧʽʣʢʫʻʪʴʩʷ ʟ ʛʣʷʜʘʯʝʤ (ʨʠʩ. ɺ.3.1.25). 

ʋ ʪʨʠʚʠʤʽʨʥʠʭ ʛʨʘʬʽʯʥʠʭ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʥʷʭ ʬʦʥʦʚʝ ʟʦʙʨʘʞʝʥʥʷ 

ʢʦʜʫ ʻ ʡʦʛʦ ʦʩʥʦʚʦʶ, ʘ ʦʙʨʘʟ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʫ ʚʠʛʣʷʜʽ 



125 

 

ʚʽʜʰʪʘʤʧʦʚʘʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, ʷʢʝ ʟʘʧʦʚʥʶʻ ʚʝʩʴ ʚʽʣʴʥʠʡ ʧʨʦʩʪʽʨ [40]. ɯʰʠʤ 

ʧʨʠʢʣʘʜʦʤ ʩʪʘʣʠ ʜʠʥʘʤʽʯʥʽ ʨʽʰʝʥʥʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʥ̔ʪʝʨʥʝʪ-ʥʘʜʛʨʦʙʢʽʚ. ʂʘʤʝʥʷʨ 

ʟ ʅʽʤʝʯʯʠʥʠ ʊʽʤʦʪʽ ɺʽʥʩʝʥʪ (Timothy Vincent) ʩʪʚʦʨʶʻ ʛʨʘʬʽʯʥʽ ʢʦʜʦʚʘʥʽ 

ʟʦʙʨʘʞʝʥʥʷ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʠʪʪʻʚʠʡ ʜʦʩʪʫʧ ʜʦ ʚʽʟʫʘʣʴʥʠʭ ʩʧʦʛʘʜʽʚ (ʨʠʩ. 

ɺ.3.1.26). 

ʈʦʟʢʨʠʪʪʷ ʥʦʚʠʭ ʩʪʦʨʽʥ ʦʙôʻʢʪʽʚ ʫ ʜʠʟʘʡʥʽ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦʷʚʣʷʻʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʚ ʩʫʯʘʩʥʦʤʫ ʽʥʪʝʨôʻʨʽ, ʜʝ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʠʟʘʡʥʝʨʩʴʢʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʦʩʚʽʪʣʝʥʥʷ ʢʽʤʥʘʪʠ ʟʘʤʦʚʥʠʢ ʦʪʨʠʤʫʻ ʮʽʣʽʩʥʠʡ 

ʦʙʨʘʟ ʢʦʜʫ, ʷʢʠʡ ʽʤʽʪʫʶʪʴ ʨʽʟʥʽ ʝʣʝʤʝʥʪʠ ʦʟʜʦʙʣʝʥʥʷ ʧʨʠʤʽʱʝʥʥʷ [25], (ʨʠʩ. 

ɺ.2.3.34.). ʑʝ ʦʜʥʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʙʫʜʽʚʣʷ ʟʽ ʥʘʟʚʦʶ çʐʪʨʠʭ-ʢʦʜè. 

ɸʨʭʽʪʝʢʪʦʨʘʤ ʛʦʣʣʘʥʜʩʴʢʦʾ ʧʨʦʻʢʪʥʦ-ʙʫʜʽʚʝʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ Hercuton ʚʜʘʣʦʩʷ 

ʩʪʚʦʨʠʪʠ ʙʫʜʽʚʣʶ, ʷʢʘ ʥʝ ʣʠʰʝ ʚʠʛʣʷʜʘʻ ʷʢ ʣʽʥʽʡʥʝ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʫ, ʘ 

ʡ ʚʽʜʦʙʨʘʞʘ ̒ʩʫʯʘʩʥʫ ʝʢʦʣʦʛʽʯʥʫ ʝʩʪʝʪʠʢʫ ʯʝʨʝʟ ʨʦʟʨʦʙʣʝʥʝ ʧʣʘʥʫʚʘʥʥʷ ʪʘ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʜʦʚʢʦʣʘ ʥʝʾ (ʨʠʩ. ɺ.3.1.27). 

ɼʚʦʚʠʤʽʨʥʠʡ ʢʦʜ ʚʠʩʪʫʧʘʻ ʟʘʩʦʙʦʤ ʧʨʠʭʦʚʫʚʘʥʥʷ ʯʘʩʪʠʥʠ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʫ 

ʤʦʞʥʘ ʚʽʜʪʚʦʨʠʪʠ ʰʣʷʭʦʤ ʾʾ ʟʯʠʪʫʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʥʠʞʥʷ ʙʽʣʠʟʥʘ Victoria's 

Secret, ɦ ʦ ʟʘʢʨʠʪʘ ʣʠʰʝ ʢʦʜʦʤ (ʨʠʩ. ɺ. ɺ.2.2.18). ʊʘʢʠʤ ʯʠʥʦʤ, ʜʝʢʦʜʫʚʘʚʰʠ ʢʦʜ 

ʢʘʤʝʨʦʶ ʤʦʙʽʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʮʽʣʽʩʥʝ ʟʦʙʨʘʞʝʥʥʷ [178]. ɯʰʠʤ 

ʧʨʠʢʣʘʜʦʤ ʻ ̔ʥʪʝʨʘʢʪʠʚʥʠʡ ʦʜʷʛ ʚʠʢʦʥʘʥʠʡ ʰʚʝʡʮʘʨʩʴʢʠʤ ʜʠʟʘʡʥʝʨʦʤ ʧʽʜ 

ʧʩʝʚʜʦʥʽʤʦʤ Ludic Pattern. ɺʽʥ ʩʪʚʦʨʠʚ ʩʫʢʥʶ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʦʙʨʘʞʝʥʥʷ 

ʢʘʨʪʠʥʠ ʉʘʥʜʨʦ ɹʦʪʪʽʯʝʣʣʽ çʅʘʨʦʜʞʝʥʥʷ ɺʝʥʝʨʠè, ʷʢʫ ʟʘʢʨʠʚ ʢʦʜʦʚʘʥʠʤʠ 

ʛʨʘʬʽʯʥʠʤʠ ʟʦʙʨʘʞʝʥʥʷʤʠ ʨʽʟʥʦʾ ʬʦʨʤʠ. ʇʽʜ ʯʘʩ ʩʢʘʥʫʚʘʥʥʷ ʢʦʜʫ ʢʦʞʝʥ ʽʟ ʥʠʭ 

ʟʘʤʽʥʶʻʪʴʩʷ ʝʣʝʤʝʥʪʦʤ ʢʘʨʪʠʥʠ ʬʦʨʤʫʶʯʠ ʾʾ ʮʽʣʽʩʥʠʡ ʚʠʛʣʷʜ. (ʨʠʩ. ɺ.3.1.28). 

ʊʨʠʚʠʤʽʨʥʝ ʢʦʜʫʚʘʥʥʷ ʨʦʟʢʨʠʚʘʻ ʥʦʚʽ ʩʪʦʨʦʥʠ ʦʙôʻʢʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦʩʪʦʨʽ. ʅʘʧʨʠʢʣʘʜ, 

ʯʝʨʝʟ ʝʢʩʪʨʫʟʽ ʁʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʜʫ ʫʪʚʦʨʶʻʪʴʩʷ ʥʦʚʘ ʦʙôʻʤʥʘ ʬʦʨʤʘ, ʘ 

ʩʘʤʝ ï ʩʪʽʣ [178]. ɺ ʩʚʦʾʡ ʦʩʥʦʚʽ ʪʘʢʽ ʢʦʜʠ ʤʘʁʪʴ ʦʩʥʦʚʥʽ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ 

ʤʘʪʨʠʯʥʦʛʦ ʢʦʜʫ. ʈʝʰʪʘ ʧʽʢʩʝʣʽʚ ʻ ʨʽʟʥʦʾ ʚʠʩʦʪʠ ʪʘ ʬʦʨʤʠ, ʘʣʝ ʷʢʱʦ ʧʦʜʠʚʠʪʠʩʷ 

ʥʘ ʩʪʽʣ ʟʚʝʨʭʫ, ʪʦ ʚʽʥ ʬʦʨʤʫʻ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʫ, ʱʦ ʻ ʧʦʚʥʽʩʪʶ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ. 

(ʨʠʩ. ɺ. 2.4.10). ʑʝ ʦʜʥʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʧʝʨʬʦʨʦʚʘʥʽ ʬʘʩʘʜʠ ʟ QR-ʢʦʜʦʤ. ʇʨʠ 
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ʧʨʦʻʢʪʫʚʘʥʥʽ ʪʦʨʛʦʚʦʛʦ ʮʝʥʪʨʫ WS Development ʘʨʭʽʪʝʢʪʦʨʢʘ ʟ ɹʦʩʪʦʥʘ 

ɽʣʽʟʘʙʝʪ ʃʦʫʨʽ (Elizabeth Lowrey) ʚʠʢʦʨʠʩʪʘʣʘ ʪʨʠʚʠʤʽʨʥʽ ʢʦʜʠ ʜʣʷ ʜʠʟʘʡʥʫ 

ʩʭʦʜʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʜʽʣʝʥʝ ʥʘ ʜʚʘ ʨʽʚʥʽ ʥʘʜ ʨʦʟʜʨʽʙʥʦʶ ʪʦʨʛʽʚʣʝʶ 

ʧʨʠʤʽʱʝʥʥʷ ʩʪʘʣʦ ʚʽʜʢʨʠʪʦʶ ʧʣʦʱʝʶ ʜʣʷ ʨʝʢʣʘʤʠ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʩʣʫʛ 

ʦʨʝʥʜʘʨʽʚ ʚ ʥʝʥʘʚôʷʟʣʠʚʦʤʫ ʬʦʨʤʘʪʽ ʜʣʷ ʢʣʽʻʥʪʽʚ (ʨʠʩ. ɺ.3.1.29). 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʜʠʟʘʡʥ-ʧʨʦʻʢʪʫʚʘʥʥʥʷ ʭʫʜʦʞʥʴʦʾ ʚʠʨʘʟʥʦʩʪʽ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʘʞʣʠʚʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʩʪʚʦʨʝʥʥʷ ʢʦʜʫ ʻ 

ʤʦʞʣʠʚʽʩʪʴ ʦʧʝʨʫʚʘʪʠ ʦʙʨʘʟʦʤ, ʷʢʠʡ ʩʪʚʦʨʶʻ ʤʥʦʞʠʥʘ ʢʦʜʽʚ. ʂʦʜʦʚʘʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʩʪʘʻ ʭʫʜʦʞʥʽʤ ʟʘʩʦʙʦʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʴʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʟ 

ʥʦʚʦʶ ʩʫʪʥʽʩʪʶ. ʅʘʧʨʠʢʣʘʜ, ʜʠʟʘʡʥʝʨ ʉʢʦʪʪ ɹʣʝʡ (Scott Blay) ʩʪʚʦʨʠʚ ʧʦʨʪʨʝʪʠ 

ʣʶʜʝʡ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʪʠʩʷʯʽ ʢʨʠʭʽʪʥʠʭ ʰʪʨʠʭ-ʢʦʜʽʚ ʫ ʢʦʞʝʥ ʟ ʷʢʠʭ 

ʟʘʰʠʬʨʦʚʘʥʠʡ ʦʢʨʝʤʠʡ ʝʪʘʧ ʟ ʞʠʪʪʷ ʦʩʦʙʠʩʪʦʩʪʽ, ʱʦ ʧʨʦʻʢʪʫʻʪʴʩʷ (ʨʠʩ. ɺ.2. 

4.17). ʄʠʪʝʮʴ ʧʝʨʝʪʚʦʨʠʚ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʬʦʨʤʫ 

ʤʠʩʪʝʮʪʚʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʾʭ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʦʨʪʨʝʪʽʚ ʢʫʣʴʪʦʚʠʭ ʜʽʷʯʽʚ ʧʦʧ-

ʢʫʣʴʪʫʨʠ [176].  

ʇʨʦʻʢʪʫʚʘʥʥʷ ʤʥʦʞʠʥʠ ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʻ ʚʘʞʣʠʚʠʤ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʜʚʦʚʠʤʽʨʥʠʭ ʤʘʪʨʠʯʥʠʭ ʢʦʜʽʚ. ɺʦʥʠ ʩʪʘʶʪʴ ʝʣʝʤʝʥʪʦʤ ʬʦʥʫ ʪʘ 

ʤʘʩʢʫʶʪʴʩʷ ʧʽʜ ʥʴʦʛʦ. ʅʘʧʨʠʢʣʘʜ, ʤʥʦʞʠʥʘ ʢʦʜʽʚ ʩʪʚʦʨʶʻ ʚʧʽʟʥʘʚʘʥʠʡ ʦʙʨʘʟ 

ʣʦʛʦʪʠʧʫ Facebook (ʊʘʙʣ. ɺ.3.1.22). ʑʝ ʦʜʥʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʚʠʩʪʘʚʢʘ ʭʫʜʦʞʥʠʢʘ 

ʟ ʉʐɸ ʧʽʜ ʧʩʝʚʜʦʥʽʤʦʤ Martin çPicasso: Masterpieces from the Musʝe National 

Picasso, Parisè, ʜʝ ʥʘ ʦʜʥʦʤʫ ʟ ʧʣʘʢʘʪʽʚ ʝʢʩʧʦʟʠʮʽʾ ʙʫʣʦ ʟʦʙʨʘʞʝʥʦ ʭʫʜʦʞʥʠʢʘ ʚ 

QR-ʢʦʜʘʭ (ʨʠʩ. ɺ.3.1.30). ɼʣʷ ʪʨʠʚʠʤʽʨʥʠʭ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʭʘʨʘʢʪʝʨʥʘ 

ʧʦʷʚʘ ʥʦʚʠʭ ʙʘʛʘʪʦʛʨʘʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʨʽʟʥʦʶ ʢʦʜʦʚʘʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʫ ʥʠʭ. 

ɺʦʥʠ ʬʦʨʤʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʠʛʣʷʜʫ ʤʘʪʨʠʯʥʦʛʦ ʢʦʜʫ. ʅʘʧʨʠʢʣʘʜ, 

ʢʦʤʧʘʥʽʷ Ape.IO. ʩʪʚʦʨʠʣʘ ʧʝʨʰʠʡ ʫ ʩʚʽʪʽ QR-ʢʦʜ ʧʦʙʫʜʦʚʘʥʠʡ ʽʟ ʢʫʙʠʢʽʚ 

ʈʫʙʽʢʘ. ʂʦʜʦʚʘʥʝ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʻ ʯʘʩʪʠʥʦʶ ʨʝʢʣʘʤʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ 

ʧʨʦʜʫʢʮʽʾ ʢʦʤʧʘʥʽʾ META Assassin. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʧʝʨʰʦʛʦ ʢʦʜʫ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʨʽʚʥʦ 49 ʢʫʙʠʢʽʚ ʈʫʙʽʢʘ (ʨʠʩ. ɺ.3.1.31). 

ɯʥʰʘ ʚʩʪʘʥʦʚʣʝʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

 ̒̔ ʤʽʪʘʮʽʷ ʦʙʨʘʟʫ ʢʦʜʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʚʠʱ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɽʣʝʤʝʥʪʘʤʠ 
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ʾʭ ʩʪʚʦʨʝʥʥʷ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʪʘʢʽ ʧʨʠʨʦʜʥʽ ʷʚʠʱʘ ʷʢ ʩʦʥʷʯʥʝ ʩʚʽʪʣʦ, ʚʽʪʝʨ, 

ʪʽʥʴ ʪʦʱʦ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʦʥʠ ʧʽʜʩʠʣʶʶʪʴ ʽʜʝʶ ʬʦʨʤʫʚʘʥʥʷ ʣʽʥʽʡʥʦʛʦ ʢʦʜʫ 

ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʪʣʦ-ʪʽʥʽ. ʅʘʧʨʠʢʣʘʜ, ʧʽʰʦʭʽʜʥʠʡ ʧʝʨʝʭʽʜ ʤʦʞʝ 

ʬʦʨʤʫʚʘʪʠ ʚʽʟʫʘʣʴʥʠʡ ʚʠʛʣʷʜ ʰʪʨʠʭ-ʢʦʜ̔ʚ ʜʝʰʠʬʨʫʚʘʚʰʠ ʷʢʠʡ ʤʦʞʥʘ 

ʜʽʟʥʘʪʠʩʷ ʧʨʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʦʚʦʛʦ ʪʦʨʛʦʚʦʛʦ ʮʝʥʪʨʫ (ʨʠʩ. ɺ.2.2.19).  

ʑʝ ʦʜʥʠʤ ʧʨʠʢʣʘʜʦʤ ʚʠʩʪʫʧʘʻ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʮʝʥʪʨ çGreystanesè 

ʢʦʤʧʘʥʽʾ Recal ʨʦʟʨʦʙʣʝʥʠʡ ʘʚʩʪʨʘʣʽʡʩʴʢʠʤ ʜʠʟʘʡʥʝʨʦʤ ʊʴʻʨʨʽ ʃʘʢʦʩʪʦʤ 

(Thierry Lacoste). ɹʫʜʽʚʣʷ ʷʢʦʛʦ ʧʦʙʫʜʦʚʘʥʘ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʤʘʡʞʝ ʯʦʪʠʨʴʦʭ ʟ 

ʧʦʣʦʚʠʥʦʶ ʤʽʣʴʡʦʥʽʚ ʘʨʭʽʚʥʠʭ ʷʱʠʢʽʚ ʽʟ ʢʦʨʧʦʨʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʤʘʻ 

ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʰʪʨʠʭ-ʢʦʜʫ ʪʘ ʚʽʜʦʙʨʘʞʘʻ ʦʩʥʦʚʥʫ ʜʽʷʣʴʥʽʩʪʴ ʢʦʤʧʘʥʽʾ (ʨʠʩ. 

ɺ.3.1.32). 

ʋ ʜʚʦʚʠʤʽʨʥʠʭ ʢʦʜʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʽ ʩʪʘʶʪʴ ʚʠʜʠʤʽ 

ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʩʚʽʪʣʦʤ, ʪʽʥʥʶ ʪʘ 

ʬʦʥʦʤ, ʘʜʞʝ ʾʭ ʤʦʞʥʘ ʜʝʢʦʜʫʚʘʪʠ ʣʠʰʝ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʭʦʨʦʰʦʛʦ ʦʩʚʽʪʣʝʥʥʷ 

[82]. ɺʠʦʢʨʝʤʣʝʥʠʤ ʚʟʽʨʮʝʤ ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʚʠʩʪʫʧʘʻ ʊʨʘʬʘʨʝʪ ʟ QR-ʢʦʜʫ. 

ʃʘʙʦʨʘʪʦʨʽʷ ʚʽʣʴʥʦʛʦ ʤʠʩʪʝʮʪʚʘ ʪʘ ʪʝʭʥʦʣʦʛʽʡ çThe Free Art and Technology 

Labè ʟ ʘʚʩʪʨʘʣʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʨʘʬʘʨʝʪʠ ʜʣʷ ʪʦʛʦ, ɦ ʦʙ ʥʘʤʘʣʶʚʘʪʠ QR-ʢʦʜʠ 

ʥʘ ʘʩʬʘʣʴʪʽ ʪʘ ʟʘʰʠʬʨʫʚʘʪʠ ʚ ʥʠʭ ʮʽʢʘʚʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʣʶʜʝʡ. ʋ ʢʦʜʦʚʘʥʠʭ 

ʟʦʙʨʘʞʝʥʥʷʭ ʨʦʟʤʽʱʫʚʘʣʘʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʟʘʢʣʘʜʠ, ʚʠʩʪʘʚʢʠ ʚ ʤʫʟʝʷʭ ʪʦʱʦ 

(ʨʠʩ. ɺ.3.1.33). 

ʋ ʩʚʦʶ ʯʝʨʛʫ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʨʠʚʠʤʽʨʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʩʘʤʝ ʬʦʥ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʚ ʷʢʦʤʫ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʜʠʟʘʡʥ-ʩʠʩʪʝʤʘ. ʅʘʧʨʠʢʣʘʜ, ʚʽʯʥʦʟʝʣʝʥʠʡ ʢʦʜ 

ʚʠʢʦʥʘʥʠʡ ʢʦʤʧʘʥʽʻʶ ʟ ɺʝʣʠʢʦʾ ɹʨʠʪʘʥʽʾ Ligustrum QRecurve (ʨʠʩ. ɺ.3.1.34). 

ʂʦʜʦʚʘʥʝ ʟʦʙʨʘʞʝʥʥʷ ʤʘʣʦ ʥʘ ʤʝʪʽ ʧʦʧʫʣʷʨʠʟʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ, ʱʦʜʦ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʦʨʪʫʚʘʥʥʷ ʩʤʽʪʪʷ ʪʘ ʡʦʛʦ ʧʦʜʘʣʴʰʦʾ ʧʝʨʝʨʦʙʢʠ. 

ɸʥʘʣʽʟ ʨʦʟʨʦʙʣʝʥʠʭ ʧʨʦʻʢʪʽʚ ʜʠʟʘʡʥʝʨʘʤʠ ʜʘʚ ʟʤʦʛʫ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, 

ʱʦ ʩʧʦʩʦʙʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʠʟʘʡʥʽ 

ʚʠʨʘʞʘʶʪʴʩʷ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʭʫʜʦʞʥʴʦʾ ʚʠʨʘʟʥʦʩʪʽ ʪʘ 

ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʦʞʥʘ ʧʨʦʩʣʽʜʢʫʚʘʪʠ ʚ 
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ʫʩʽʭ ʚʠʜʘʭ ʢʦʜʽʚ. ɺʦʥʠ ʧʨʦʷʚʣʷʶʪʴ ʚ ʨʦʟʢʨʠʪʪʽ ʥʦʚʠʭ ʩʪʦʨʽʥ ʦʙôʻʢʪʫ, ʜʦʧʦʚʥʝʥʥʽ 

ʦʙʨʘʟʫ ʢʦʜʫ ʬʦʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʫ ʷʢ ʟʘʩʦʙʫ ʩʪʚʦʨʝʥʥʷ ʦʙʨʘʟʫ ʟ ʤʥʦʞʠʥʠ 

ʢʦʜʽʚ ʪʘ ʚʠʩʪʫʧʘʻ ʫ ʩʝʨʝʜʦʚʠʱʽ, ʜʝ ʽʤʽʪʫʻ ʨʽʟʥʽ ʚʠʜʠ ʢʦʜʫ, ʪʠʤ ʩʘʤʠʤ ʬʦʨʤʫʶʯʠ 

ʚʽʟʫʘʣʴʥʠʡ ʦʙʨʘʟ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ. ʆʢʨʝʩʣʝʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʤʦʞʥʘ 

ʧʨʦʩʣʽʜʢʫʚʘʪʠ ʫ ʣʽʥʽʡʥʠʭ, ʜʚʦʚʠʤʽʨʥʠʭ ʽ ʪʨʠʚʠʤʽʨʥʠʭ ʢʦʜʘʭ. 

ʉɹ ʦʛʦʜʥʽ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʥʘʙʫʚʘʻ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʡ ʟʥʘʜʠʪʴ 

ʩʚʦʻ ʤʽʩʮʝ ʫ ʚʩʽʭ ʩʬʝʨʘʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ, ʘʜʞʝ ʮʝ ʟʨʫʯʥʠʡ ʩʧʦʩʽʙ 

ʧʦʻʜʥʘʪʠ ʚʽʨʪʫʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʾʾ ʤʘʪʝʨʽʘʣʽʟʦʚʘʥʫ ʚʽʟʫʘʣʽʟʘʮʽʶ ʜʣʷ ʥʘʜʘʥʥʷ 

ʢʦʨʠʩʥʦʛʦ ʢʦʥʪʝʥʪʫ ʢʦʨʠʩʪʫʚʘʯʘʤ.  

ɻʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʫʯʘʩʥʫ ʩʫʪʴ 

ʞʠʪʪʷ, ʷʢʘ ʧʦʣʷʛʘʻ ʚ ʨʫʩʽ ʪʘ ʩʪʨʽʤʢʦʤʫ ʨʦʟʚʠʪʢʫ ʥʦʚʠʡ ʪʝʭʥʦʣʦʛʽʡ. ʂʦʜʦʚʘʥʘ 

ʽʥʬʦʨʤʘʮʽ ̫ʧʽʜ ʜʽʻʶ ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ ʩʠʣ ʟʙʝʨʽʛʘ ̒ʙʘʣʘʥʩ ʤʽʞ ʜʠʥʘʤʽʢʦʶ 

ʬʦʨʤʠ ʪʘ ʨʦʟʫʤʽʥʥʷʤ ʟʤʽʩʪʫ, ʜʝ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʩʠʩʪʝʤʠ ʢʦʜʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʚʽʜʽʛʨʘʻ ʩʪʨʫʢʪʫʨʥʝ ʬʦʨʤʦʪʚʦʨʝʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ (ʨʠʩ. ɺ.3.1.35).  

ɯʥʪʝʛʨʘʮʽʷ ʩʪʘʣʦʾ ʬʦʨʤʠ ʢʦʜʫ ʪʘ ʭʫʜʦʞʥʴʦ-ʧʨʦʻʢʪʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʮʽʣʽʩʥʠʡ ʜʠʟʘʡʥ-ʧʨʦʜʫʢʪ, ʷʢʠʡ ʩʴʦʛʦʜʥʽ ʩʧʨʠʡʤʘʻʪʴʩʷ 

ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʷʢ ʩʧʨʘʚʞʥʽʡ ʜʠʟʘʡʥʝʨʩʴʢʠʡ ʪʚʽʨ ʤʠʩʪʝʮʪʚʘ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, 

ʱʦ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʤʘʶʪʴ ʦʨʛʘʥʽʟʦʚʘʥʫ ʩʪʨʫʢʪʫʨʫ, ʧʨʦʪʝ, ʙʫʜʴ-ʷʢʠʡ 

ʛʣʷʜʘʯ ʩʧʦʯʘʪʢʫ ʩʧʨʠʡʤʘʻ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʜʠʟʘʡʥʝʨʩʴʢʦʾ ʨʦʟʨʦʙʢʠ ʡ ʪʽʣʴʢʠ 

ʧʽʩʣʷ ʪʦʛʦ ʷʢʱʦ ʢʦʜ ʧʨʠʚʝʨʥʝ ʡʦʛʦ ʫʚʘʛʫ, ʪʦ ʮʽʢʘʚʠʪʴʩʷ ʚʥʫʪʨʽʰʥʽʤ 

ʥʘʧʦʚʥʝʥʥʷʤ. ʉʘʤʝ ʪʦʤʫ, ʟ ʧʦʟʠʮʽʡ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʭʫʜʦʞʥʴʦ-ʦʙʨʘʟʥʘ ʤʦʚʘ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʘʢʪʠʚʽʟʫʻ ʫʚʘʛʫ ʩʧʦʞʠʚʘʯʘ, ʱʦ ʩʧʦʥʫʢʘʻ ʡʦʛʦ ʜʦ 

ʢʦʤʫʥʽʢʘʮʽʾ. 

ʉʫʯʘʩʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʤʦʜʠʬʽʢʘʮʽʡ ʬʦʨʤʠ, ʩʪʠʣʝʫʪʚʦʨʶʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʠʥʘʤʽʢʫ. ʇʨʦʪʝ, ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʜʠʟʘʡʥʫ ʥʝ ʜʘʻ ʟʤʦʛʫ 

ʦʭʦʧʠʪʠ ʫʩʽ ʚʘʨʽʘʥʪʠ ʪʘ ʧʦʪʨʝʙʫʻ ʫʟʘʛʘʣʴʥʝʥʥʷ. ɼʣʷ ʨʦʟʨʦʙʢʠ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʬʦʨʤʦʪʚʦʨʝʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʨʽʟʥʦʛʦ 
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ʩʧʨʷʤʫʚʘʥʥʷ ʚʚʘʞʘʻʤʦ ʟʘ ʧʦʪʨʽʙʥʝ ʚʚʝʩʪʠ ʧʦʥʷʪʪʷ ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ, 

ʽʥʪʝʛʨʘʪʦʨʠ ʪʘ ʤʦʜʠʬʽʢʘʪʦʨʠ. 

ɯʜʝʥʪʠʬʽʢʘʪʦʨʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʪʘʣʫ ʩʪʘʪʠʯʥʫ ʬʦʨʤʫ ʢʦʜʦʚʘʥʠʭ 

ʟʦʙʨʘʞʝʥʴ, ʷʢʽ ʤʽʩʪʷʪʴ ʣʽʥʽʡʥʽ, ʜʚʦʚʠʤʽʨʥʽ ʪʘ ʪʨʠʚʠʤʽʨʥʽ ʢʦʜʠ. ɯʜʝʥʪʠʬʽʢʘʪʦʨʠ ʻ 

ʮʝʥʪʨʘʣʴʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʱʦ ʥʦʩʷʪʴ ʧʝʨʝʚʘʞʥʦ ʰʘʙʣʦʥʥʠʡ ʭʘʨʘʢʪʝʨ ʪʘ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʟʥʘʚʘʥʽʩʪʴ ʟʘʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽ ʾʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʩʝʨʝʜ ʽʥʰʠʭ. ɺʥʫʪʨʽʰʥʷ ʩʢʣʘʜʦʚʘ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʷʚʣʷʻ ʩʪʘʣʫ ʬʦʨʤʫ ʚ ʷʢʽʡ ʟʘʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʬʦʨʤʫʻ ʚʥʫʪʨʽʰʥʶ 

ʯʘʩʪʠʥʫ ʢʦʜʫ, ʱʦ ʥʝʩʝ ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʢʣʘʜʦʚʫ, ʷʢʫ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ 

ʜʝʢʦʜʫʚʘʚʰʠ ʢʦʜʦʚʘʥʝ ʟʦʙʨʘʞʝʥʥʷ. 

ʉʪʠʣʝʫʪʚʦʨʶʶʯʽ ʝʣʝʤʝʥʪʠ (ʽʥʪʝʛʨʘʪʦʨʠ) ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʬʦʨʤʫʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʨʘʟʽʚ, 

ʢʦʣɹʦʨʽʚ, ʨhʠʬʪʽʚ ʪʦʱʦ. ɺʦʥʠ ʻ ʟʤʽʥʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʷʢʽ ʦʙôʻʜʥʫʶʪʴ ʦʢʨʝʤʽ 

ʯʘʩʪʠʥʠ ʙʘʟʦʚʦʾ ʬʦʨʤʠ ʚ ʦʜʥʝ ʮʽʣʝ ʪʘ ʬʦʨʤʫʶʪʴ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʢʦʜʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʽʚ ʜʠʟʘʡʥʫ. ɹʫʜʴ-ʷʢʠʡ ʛʣʷʜʘʯ ʩʧʦʯʘʪʢʫ ʩʧʨʠʡʤʘʻ ʟʦʚʥʽʰʥʽʡ 

ʚʠʛʣʷʜ ʜʠʟʘʡʥʝʨʩʴʢʦʾ ʨʦʟʨʦʙʢʠ, ʘ ʪʽʣʴʢʠ ʧʽʩʣʷ ʮʴʦʛʦ ʮʽʢʘʚʠʪʴʩʷ ʚʥʫʪʨʽʰʥʽʤ 

ʥʘʧʦʚʥʝʥʥʷʤ. ʊʨʘʥʩʬʦʨʤʘʮʽʷ ʽʥʪʝʛʨʘʪʦʨʽʚ ʟʘʙʝʟʧʝʯʫʻ ʧʦʷʚʫ ʜʠʥʘʤʽʢʠ, ʜʝ 

ʚʽʟʫʘʣʴʥʘ ʩʢʣʘʜʦʚʘ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ. ɺ ʩʚʦʶ ʯʝʨʛʫ, ʚʟʘʻʤʦʜʽʷ ʽʥʪʝʛʨʘʪʦʨʽʚ 

ʪʘ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ ʬʦʨʤʫʻ ʭʫʜʦʞʥʴʦ-ʧʨʦʻʢʪʥʠʡ ʢʦʤʧʦʥʝʥʪ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ.  

ʄʦʜʠʬʽʢʘʪʦʨʠ ï ʮʝ ʢʦʤʧʦʥʝʥʪʠ, ʢʦʪʨʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʨʘʥʩʬʦʨʤʘʮʽʶ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ ʪʘ ʽʥʪʝʛʨʘʪʦʨʽʚ. ɺʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʦʥʪʝʢʩʪʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʩʪʘʶʪʴ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʄʦʜʠʬʽʢʘʪʦʨʦʤ ʚʚʘʞʘʻʤʦ ʧʨʠʨʦʜʥʝ ʘʙʦ 

ʰʪʫʯʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʱʦ ʩʪʚʦʨʝʥʝ ʣʶʜʠʥʦʶ. ʈʦʟʤʽʱʝʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʝʨʝʜʦʚʠʱʽ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʧʨʦʩʪʦʨʦʚʦʛʦ 

ʨʽʰʝʥʥʷ ʪʘ ʩʪʨʫʢʪʫʨʥʦʛʦ ʬʦʨʤʦʪʚʦʨʝʥʥʷ ʚ ʮʽʣʦʤʫ. ʇʨʦʩʪʽʨ ʜʦʟʚʦʣʷʻ ʧʨʦʷʚʣʷʪʠ 

ʥʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʦʜʽʚ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʝʢʩʪʫ, ʩʘʤʝ ʪʦʤʫ, ʧʨʦʩʪʦʨʦʚʝ 

ʨʽʰʝʥʥʷ ʦʙʨʘʟʫ ʢʦʜʽʚ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʪʽʣʴʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʝʜʦʚʠʱʘ ʯʠ 

ʚʟʘʻʤʦʜʽʾ ʟ ʣʶʜʠʥʦʶ. 
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ʆʪʞʝ, ʪʽʩʥʘ ʚʟʘʻʤʦʜʽʷ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ, ʽʥʪʝʛʨʘʪʦʨʽʚ ʪʘ ʤʦʜʠʬʽʢʘʪʦʨʽʚ 

ʟʘʙʝʟʧʝʯʫʻ ʫʪʚʦʨʝʥʥʷ ʮʽʣʽʩʥʦʛʦ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʪʠʤ ʩʘʤʠʤ ʬʦʨʤʫʶʯʠ ʜʠʟʘʡʥʝʨʩʴʢʠʡ ʢʦʜ, ʷʢʠʡ ʜʝʢʦʜʫʻ ʣʶʜʠʥʘ ʢʘʤʝʨʦʶ 

ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ ʚʠʢʦʥʫʶʯʠ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʜʠʟʘʡʥ-ʨʦʟʨʦʙʢʠ, 

ʘ ʩʘʤʝ ʚʠʚʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟʘʰʠʬʨʦʚʘʥʦʾ ʚ ʢʦʜʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʦʩʥʦʚʽ 

ʧʨʦ̒ʢʪʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʥʦʛʦ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʣʝʞʘʪʴ 

ʟʤʽʩʪʦʚʘ, ʚʽʟʫʘʣʴʥʘ ʪʘ ʩʠʩʪʝʤʥʘ ʢʦʥʮʝʧʮʽʾ. ɿʘʩʦʙʠ ʚʠʨʘʟʥʦʩʪʽ, ʱʦ ʜʠʟʘʡʥʝʨʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʠʤʫʰʫʶʪʴ ʛʣʷʜʘʯʘ ʙʫʢʚʘʣʴʥʦ ʜʦʤʠʩʣʶʚʘʪʠ ʫʩʶ ʢʦʥʩʪʨʫʢʮʽʶ ʥʘ ʟʤʽʩʪʦʚʦʤʫ 

ʨʽʚʥʽ.  

ɿʤʽʩʪʦʚʘ ʢʦʥʮʝʧʮʽʷ ʥʝ ʨʦʟʢʨʠʚʘʻ ʟʤʽʩʪ ʧʦʚʥʽʩʪʶ, ʘ ʬʦʨʤʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʤʝʪʘʬʦʨ ʪʘ ʧʝʨʝʜʙʘʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʧʦʞʠʚʘʯʫ ʜʦʤʠʩʣʠʪʠ ʟʤʽʩʪ ʩʘʤʦʤʫ. 

ʅʘʧʨʠʢʣʘʜ, ʧʠʚʥʘ ʪʦʨʛʽʚʝʣʴʥʘ ʤʘʨʢʘ Guinness ʨʦʟʨʦʙʠʣʘ ʩʢʣʷʥʢʠ ʧʨʠʭʦʚʫʶʪʴ 

ʚʤʽʩʪ ʧʦʚʽʜʦʤʣʝʥʥʷ. ɺʦʥʦ ʟôʷʚʣʷʻʪʴʩʷ ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʣʶʜʠʥʘ ʥʘʧʦʚʥʶ ʢʝʣʠʭ 

ʧʠʚʦʤ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʽʜʠʥʘ ʤʘʻ ʙʫʪʠ ʪʝʤʥʦʛʦ ʢʦʣʴʦʨʫ, ʘʜʞʝ ʷʢʱʦ 

ʩʢʣʷʥʢʘ ʥʘʧʦʚʥʝʥʘ ʩʚʽʪʣʠʤ ʥʘʧʦʻʤ, ʪʦ ʢʦʜ ʙʫʜʝ ʥʝʨʦʟʙʽʨʣʠʚʠʤ ʡ ʥʝ ʧʽʜʜʘʩʪʴʩʷ 

ʜʝʢʦʜʫʚʘʥʥʶ ʢʘʤʝʨʦʶ ʦʧʪʠʯʥʦʛʦ ʧʨʠʩʪʨʦʶ. ʇʽʩʣʷ ʩʢʘʥʫʚʘʥʥʷ ʛʨʘʬʽʯʥʦʛʦ 

ʢʦʜʦʚʘʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝʪʝ ʚʟʷʪʠ ʫʯʘʩʪʴ ʚ ʘʢʮʽʾ, ʘʜʞʝ, ʢʦʜʠ 

ʨʦʟʤʽʱʝʥʽ ʥʘ ʢʝʣʠʭʘʭ ʤʽʩʪʷʪʴ ʩʧʝʮʽʘʣʴʥʽ ʟʥʠʞʢʠ (ʨʠʩ. ɺ.3.1.36). ɺ ʦʩʥʦʚʽ 

ʟʤʽʩʪʦʚʦʾ ʢʦʥʮʝʧʮʽʾ ʣʝʞʠʪʴ ʬʦʨʤʫʚʘʥʥʷ ʥʠʟʢʠ ʘʩʦʮʽʘʮʽʡ ʪʘ ʤʝʪʘʬʦʨ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʜʠʥʘʤʽʯʥʫ ʟʤʽʥʫ ʩʧʨʠʡʥʷʪʪʷ ʮʽʣʽʩʥʦʛʦ ʦʙʨʘʟʫ ʧʨʦʻʢʪʦʚʘʥʦʛʦ 

ʛʨʘʬʽʯʥʦʛʦ ʢʦʜʦʚʘʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʜʠʟʘʡʥʝʨʦʤ. 

ɺʽʟʫʘʣʴʥʘ ʢʦʥʮʝʧʮʽʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʜʦʟʤʽʥʘʭ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ ʪʘ 

ʽʥʪʝʛʨʘʪʦʨʽʚ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʙʘʟʦʚʦʾ ʬʦʨʤʠ ʽʜʝʥʪʠʬʽʢʘʪʦʨʘ ʽʥʪʝʛʨʘʪʦʨ 

ʥʘʙʫʚʘʻ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʨʽʰʝʥ.ɹ ɺʽʟʫʘʣʴʥʘ ʤʦʚʘ 

ʩʫʯʘʩʥʠʭ ʛʨʘʬʽʯʥʠʭ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʙʽʣʴʰʝ ʥʝ ʻ ʩʪʘʪʠʯʥʦʶ. ɺʽʜʙʫʚʘʶʪʴʩʷ 

ʟʤʽʥʠ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʩʤʠʩʣʦʚʠʭ ʽ ʚʽʟʫʘʣʴʥʦ-

ʧʣʘʩʪʠʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ.  

ɿʤʽʥʠ ʩʪʦʩʫʶʪʴʩʷ ʚʽʜʢʨʠʪʦʩʪʽ ʽ ʟʨʦʟʫʤʽʣʦʩʪʽ ʜʠʟʘʡʥ-ʦʙôʻʢʪʫ. ʉʴʦʛʦʜʥʽ 

ʙʨʝʥʜ ʩʘʤ ʩʪʘʻ ʢʦʥʪʝʥʪʦʤ, ʘ ʥʝ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʦʢʨʝʤʘ ʩʢʣʘʜʦʚʘ ʜʠʟʘʡʥʫ. ʎʝ 
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ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʫʪʚʦʨʝʥʥʽ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ ʦʙôʻʢʪʫ. 

ʅʘʧʨʠʢʣʘʜ, ʜʠʟʘʡʥ ʝʪʠʢʝʪʦʢ, ʱʦ ʨʦʟʨʦʙʣʝʥʠʡ ʩʪʫʜʽʻʶ ʚʽʟʫʘʣʴʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ 

Fanakalo ʜʣʷ ʧʣʷʰʢʠ ʚʠʥʘ çHelderberg Wijnmakerijè ʚʽʟʫʘʣʴʥʦ ʪʘ ʪʘʢʪʠʣʴʥʦ 

ʧʨʠʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʛʣʷʜʘʯʘ, ʜʝ ʜʝʢʦʨʘʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʚʠʛʣʷʜʽ 

ʰʪʨʠʭ-ʢʦʜʫ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʛʦʨʠ ʡ ʻ ʯʘʩʪʠʥʦʶ ʜʠʟʘʡʥʫ ʝʪʠʢʝʪʢʠ, ʘʜʞʝ ʫʩʷ ʾʾ 

ʧʣʦʱʠʥʘ ʧʦʚʥʽʩʪʶ ʦʟʜʦʙʣʝʥʘ ʣʽʥʽʡʥʠʤ ʜʠʟʘʡʥʦʤ (ʨʠʩ. ɺ.3.1.37). 

ɺ ʦʩʥʦʚʽ ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʥʦʾ ʢʦʥʮʝʧʮʽʾ ʣʝʞʘʪʴ ʤʦʜʠʬʽʢʘʪʦʨʠ, ʷʢʽ 

ʩʪʘʶʪʴ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢ ʮʽʣʽʩʥʦʾ ʜʠʟʘʡʥ-ʩʠʩʪʝʤʠ. ʄʦʜʠʬʽʢʘʪʦʨʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʧʦʷʚʫ ʜʠʥʘʤʽʢʠ, ʟʘʚʜʷʢʠ ʪʨʘʥʩʬʦʨʤʘʮʽʷʤ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʚʟʘʻʤʦʜʽʾ ʽʟ ʣʶʜʠʥʦʶ. 

ʉʝʨʝʜʦʚʠʱʝ ʷʢ ʤʦʜʠʬʽʢʘʪʦʨ ʤʦʞʝ ʙʫʪʠ ʧʨʠʨʦʜʥʠʤ, ʮʠʬʨʦʚʠʤ ʪʘ ʰʪʫʯʥʠʤ. 

ʄʦʜʠʬʽʢʘʪʦʨʠ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʠʥʥʠʢʽʚ ʧʨʠʨʦʜʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʜʦʟʤʽʥʠ, ʱʦ ʧʦʚôʷʟʘʥʽ ʽʟ ʧʝʨʽʦʜʠʯʥʠʤʠ ʟʤʽʥʘʤʠ 

ʧʨʠʨʦʜʠ ʚʠʟʥʘʯʘʶʪʴ ʚʟʘʻʤʦʜʽʻʶ ʟ ʣʶʜʩʴʢʠʤ ʬʘʢʪʦʨʦʤ ʪʘ ʧʨʦʛʨʘʤʥʠʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ.  

ʐʪʫʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʙʘʯʘʻ ʚʧʣʠʚ ʬʘʢʪʦʨʽʚ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʥʘ ʟʤʽʥʫ ʦʙʨʘʟʫ ʜʠʟʘʡʥ-ʩʠʩʪʝʤʠ. ɺʣʠʚ ʟʦʚʥʽʰʥʴʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʮʽʣʽʩʥʦʛʦ ʛʨʘʬʽʯʥʦʛʦ ʢʦʜʦʚʘʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʢʦʤʧʘʥʽʻʶ Emart 

ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʢʦʜʦʚʘʥʝ ʟʦʙʨʘʞʝʥʥʷ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʷʢʦʛʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʦʣʦʞʝʥʥʷ ʩʦʥʮʷ (ʨʠʩ. ɺ.3.1.38). ʄʝʪʘ ʮʽʻʾ ʘʢʮʽʾ ʧʦʣʷʛʘʣʘ ʚ ʪʦʤʫ, ʱʦʙ ʩʧʦʥʫʢʘʪʠ 

ʢʣʽʻʥʪʽʚ ʨʦʙʠʪʠ ʧʦʢʫʧʢʠ ʚ ʧʝʚʥʠʡ ʯʘʩ. ʑʦʙ ʮʝ ʙʫʣʦ ʟʨʦʙʣʝʥʦ, ʩʧʝʮʽʘʣʴʥʽ 

ʧʨʦʧʦʟʠʮʽʾ ʟ ʜʦʩʪʘʚʢʦʶ ʙʫʣʠ ʧʨʠʭʦʚʘʥʽ ʟʘ QR-ʢʦʜʦʤ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʝ ʛʨʘʬʽʯʥʝ ʢʦʜʦʚʘʥʝ ʟʦʙʨʘʞʝʥʥʷ ʧʨʠ ʮʴʦʤʫ ʘʢʪʠʚʥʦ ʚʟʘʻʤʦʜʽʻ 

ʟ ʧʨʠʨʦʜʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʪʦʤʫ ʩʢʘʥʫʚʘʪʠ ʪʘʢʠʡ ʢʦʜ ʤʦʞʥʘ ʪʽʣʴʢʠ ʚ ʦʙʽʜ, ʢʦʣʠ 

ʩʦʥʷʯʥʽ ʧʨʦʤʝʥʽ ʧʨʷʤʦ ʧʦʪʨʘʧʣʷʶʪʴ ʥʘ ʨʦʟʨʦʙʣʝʥʽ ʝʣʝʤʝʥʪʠ ʬʦʨʤʫʶʯʠ ʮʽʣʽʩʥʝ 

ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʦʥʷʯʥʠʭ ʧʨʦʤʝʥʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʩʥʦʚʥʽ ʟʘʩʦʙʠ ʢʦʤʧʦʟʠʮʽʾ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʜʠʟʘʡʥʝʨʠ ʧʽʜ ʯʘʩ ʧʨʦʻʢʪʫʚʘʥʥ ̫ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʤʽʩʪʷʪʴ ʧʽʜʙʽʨ ʢʦʣɹʦʨʽʚ, ʬʦʨʤʠ, ʨʦʟʤʽʨʫ, ʘ ʪʘʢʦʞ, ʨʠʪʤʽʯʥʦʛʦ ʧʦʚʪʦʨʫ, ʩʠʤʝʪʨʽʶ 
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ʪʘ ʘʩʠʤʝʪʨʽʶ, ʬʘʢʪʫʨʫ ʪʘ ʪʝʢʩʪʫʨʫ, ʩʪʘʪʠʢʫ ʪʘ ʜʠʥʘʤʽʢʫ, ʢʦʥʪʨʘʩʪ, ʘʢʮʝʥʪ ʪʘ 

ʥʶʘʥʩ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʥʦʚʠʭ ʷʢʦʩʪʝʡ, ʢʦʪʨʽ 

ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʯʝʨʝʟ ʩʧʦʩʦʙʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ, 

ʱʦ ʚʠʨʘʞʘʶʪʴʩʷ ʫ ʨʦʟʢʨʠʪʪʽ ʥʦʚʠʭ ʩʪʦʨʽʥ ʦʙôʻʢʪʘ, ʜʦʧʦʚʥʝʥʽ ʦʙʨʘʟʫ ʢʦʜʫ, 

ʤʥʦʞʠʥʥʦʤʫ ʧʨʦʻʢʪʫʚʘʥʥʽ ʮʽʣʽʩʥʦʛʦ ʦʙʨʘʟʫ ʟ ʢʦʜʽʚ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʝʨʝʜʦʚʠʱʘ, ʷʢ ʽʤʽʪʘʮʽʾ ʦʙʨʘʟʫ ʰʪʨʠʭ-ʢʦʜʽʚ, ʜʚʦʚʠʤʽʨʥʠʭ ʪʘ 

ʪʨʠʚʠʤʽʨʥʠʭ ʢʦʜʽʚ.  

ʇʨʦʘʥʘʣʽʟʦʚʘʥ ̔ʧʨʘʢʪʠʯʥʽ ʘʩʧʝʢʪʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʚʽʟʫʘʣʴʥʦ-ʦʙʨʘʟʥʦʾ ʤʦʚʠ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʦʟʚʦʣʠʣʠ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʤʘʶʪʴ ʯʽʪʢʫ ʩʪʨʫʢʪʫʨʫ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʬʦʨʤʠ 

ʢʦʜʫ ʪʘ ʭʫʜʦʞʥʴʦ-ʧʨʦʻʢʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ. ʆʩʢʽʣʴʢʠ ʢʦʜʠ ʤʘʶʪʴ ʦʨʛʘʥʽʟʦʚʘʥʫ 

ʩʪʨʫʢʪʫʨʫ, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʩʪʘʣʫ ʩʪʘʪʠʯʥʫ ʬʦʨʤʫ ʪʘ ʛʨʘʬʽʯʥʠʡ ʢʦʤʧʦʥʝʥʪ, ʪʦ 

ʜʦʜʘʪʢʦʚʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʠʟʘʡʥʝʨʠ ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʢʦʜʫ 

ʩʪʘʶʪʴ ʯʘʩʪʠʥʦʶ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʨʘʟʦʤ ʟ ʥʠʤʠ ʬʦʨʤʫʶʪʴ ʷʢʽʩʥʝ ʝʩʪʝʪʠʯʥʝ 

ʥʘʧʦʚʥʝʥʥʷ. ɺʟʘʻʤʦʜʽʷ ʟʘʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʬʦʨʤʫʻ 

ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʪʘ ʭʫʜʦʞʥʴʦ-ʦʙʨʘʟʥʽ ʨʽʰʝʥʥʷ ʪʚʦʨʝʥʥʷ ʢʦʜʽʚ. ʂʦʥʩʪʨʫʢʮʽʷ 

ʜʦʟʚʦʣʷʻ ʟʯʠʪʘʪʠ ʢʦʜ ʪʘ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʠʥʠʢʥʝʥʥʷ ʧʦʤʠʣʦʢ. ɹʫʜʦʚʘ ʢʦʜʫ 

ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʡʦʛʦ ʥʝ ʪʽʣʴʢʠ ʜʚʦʚʠʤʽʨʥʠʤ, ʘ ʡ ʪʨʠʚʠʤʽʨʥʠʤ ʟ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʘʢʪʫʨ ʪʘ ʝʣʝʤʝʥʪʽʚ. ʍʫʜʦʞʥʴʦ-ʦʙʨʘʟʥʝ ʨʽʰʝʥʥʷ ʜʦʟʚʦʣʷʻ 

ʜʦʧʦʚʥʠʪʠ ʩʪʘʥʜʘʨʪʥʠʡ ʢʦʜ ʜʦʜʘʪʢʦʚʠʤʠ ʛʨʘʬʽʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 

ʧʝʨʝʪʚʦʨʠʚʰʠ ʡʦʛʦ ʥʘ ʪʚʽʨ ʤʠʩʪʝʮʪʚʘ. 

ʉʪʨʫʢʪʫʨʥʝ ʬʦʨʤʦʪʚʦʨʝʥʥʷ ʜʦʟʚʦʣʷʻ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʝʪʘʧʽʚ 

ʧʨʦʮʝʩʫ ʧʨʦʻʢʪʫʚʘʥʥʷ ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ, ʽʥʪʝʛʨʘʪʦʨʽʚ ʪʘ ʤʦʜʠʬʽʢʘʪʦʨʽʚ ʡ ʜʦʚʝʜʝʥʦ, ʱʦ ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ 

ʬʦʨʤʫʶʪʴ ʙʫʜʦʚʫ ʢʦʜʫ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʣʦʾ ʬʦʨʤʠ 

ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ, ʜʝ ʟʘ ʨʝʘʣʽʟʘʮʽʶ ʭʫʜʦʞʥʴʦ-ʧʨʦʻʢʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʽʥʪʝʛʨʘʪʦʨʠ, ʘ ʤʦʜʠʬʽʢʘʪʦʨʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʥʪʝʛʨʘʮʽʶ 

ʜʠʟʘʡʥʝʨʩʴʢʦʛʦ ʢʦʜʫ ʚ ʩʫʩʧʽʣʴʩʪʚʦ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʝʢʩʪʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ. 
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ʆʪʞʝ, ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʠʜʽʣʝʥʦ ʪʨʠ ʢʦʥʮʝʧʮʽʾ, ʱʦ ʤʽʩʪʷʪʴ 

ʟʤʽʩʪʦʚʫ (ʬʦʨʤʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʤʝʪʘʬʦʨ ʪʘ ʘʩʦʮʽʘʮʽʡ), ʚʽʟʫʘʣʴʥʫ (ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʚ ʫʪʚʦʨʝʥʥʽ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ ʦʙôʻʢʪʫ 

ʧʨʦʻʢʪʫʚʘʥʥʷ) ʪʘ ʩʠʩʪʝʤʥʫ (ʚ ʦʩʥʦʚʽ ʣʝʞʠʪʴ ʧʨʠʨʦʜʥʝ, ʮʠʬʨʦʚʝ ʪʘ ʰʪʫʯʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʷʢ ʤʦʜʠʬʽʢʘʪʦʨ). ʊʽʣʴʢʠ ʧʨʠ ʪʽʩʥʽʡ ʚʟʘʻʤʦʜʽʾ ʫʩʽʭ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʤʦʞʥʘ ʧʝʨʝʪʚʦʨʠʪʠ ʩʪʘʣʠʡ, ʩʪʘʥʜʘʨʪʥʠʡ 

ʚʠʛʣʷʜ ʢʦʜʦʚʘʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʩʧʨʘʚʞʥʽʡ ʪʚʽʨ ʤʠʩʪʝʮʪʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʽ, 

ʛʣʷʜʘʯ ʘʙʦ ʢʦʨʠʩʪʫʚʘʯ ʦʪʨʠʤʫʻ ʢʦʜʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʫ ʚʠʛʣʷʜʽ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʛʨʘʬʽʯʥʦʛʦ ʪʚʦʨʫ ʜʠʟʘʡʥʝʨʩʴʢʦʛʦ ʤʠʩʪʝʮʪʚʘ, ʟʜʘʪʥʦʛʦ 

ʟʤʽʥʠʪʠ ʤʠʩʣʝʥʥʷ ʪʘ ʧʦʚʝʜʽʥʢʫ ʣʶʜʠʥʠ ʯʝʨʝʟ ʚʟʘʻʤʦʜʽʶ ʟ ʥʠʤ, ʥʘʜʘʶʯʠ 

ʢʦʨʠʩʪʫʚʘʯʫ ʨʦʣʽ ʩʧʽʚʘʚʪʦʨʘ. 

 

3.2. ʇʨʠʥʮʠʧʠ ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʴʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ 

 

ɿ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʪʘʣʠ 

ʟʨʫʯʥʠʤ ʮʠʬʨʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʷʢʠʡ ʜʦʣʘʻ ʨʦʟʨʠʚ ʤʽʞ ʬʽʟʠʯʥʠʤ ʽ ʮʠʬʨʦʚʠʤ 

ʩʚʽʪʦʤ ʰʚʠʜʢʦ ʧʝʨʝʜʘʶʯʠ ʽʥʬʦʨʤʘʮʽʶ, ʧʦʻʜʥʫʶʯʠ ʦʥʣʘʡʥ ʽ ʦʬʣʘʡʥ ʧʨʦʩʪʽʨ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʪʘ ʧʨʦʩʪʦʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʢʦʜʽʚ 

ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʢʽʣʴʢʦʭ ʨʦʢʽʚ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʧʦʰʠʨʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʨ̔ ʟʢʦ ʟʨʦʩʣʦ [111]. 

ɿ ʤʦʤʝʥʪʫ ʩʪʚʦʨʝʥʥʷ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦ ʨʦʟʚʠʚʘʣʠʩʷ, ʪʦʤʫ 

ʧʝʨʝʪʚʦʨʠʚʰʠʩʴ ʥʘ ʧʦʪʫʞʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʷʢʠʡ ʱʝ ʙʽʣʴʰʝ ʨʦʟʚʠʥʫʣʘ ʛʣʦʙʘʣʴʥʘ 

ʧʘʥʜʝʤʽʷ COVID-19, ʱʦ ʟʽʛʨʘʣʘ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʧʨʠʩʢʦʨʝʥʥʽ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʦʩʢʽʣʴʢʠ ʢʦʤʧʘʥʽʾ ʪʘ ʙʨʝʥʜʠ ʚ ʮʝʡ 

ʧʝʨʽʦʜ ʙʫʣʠ ʟʤʫʰʝʥʽ ʰʫʢʘʪʠ ʙʝʟʢʦʥʪʘʢʪʥʽ ʪʘ ʙʝʟʧʝʯʥʽ ʘʣʴʪʝʨʥʘʪʠʚʠ 

ʪʨʘʜʠʮʽʡʥʠʤ ʤʝʪʦʜʘʤ. ɹʨʝʥʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʦʩʚʽʜʫ ʚ ʩʧʦʞʠʚʘʯʘ.  

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 
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ʜʝʤʦʥʩʪʨʫʶʪ ɹʘʜʘʧʪʠʚʥʽʩʪʴ ʽ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ, ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʠʟʘʡʥʝʨʘʤ 

ʨʦʟʨʦʙʠʪʠ ʚʽʟʫʘʣʴʥʦ ʧʨʠʚʘʙʣʠʚʠʡ ʜʠʟʘʡʥ, ʷʢʠʡ ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʧʦʪʝʥʮʽʡʥʦʛʦ 

ʢʦʨʠʩʪʫʚʘʯʘ ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʨʷʤʝ ʧʦʩʠʣʘʥʥʷ ʥʘ ʚʥʫʪʨʽʰʥʽʡ ʚʤʽʩʪ ʢʦʜʫ. ʊʘʢʠʡ 

ʧʽʜʭʽʜ ʩʪʠʤʫʣʶʻ ʚʟʘʻʤʦʜʽʶ ʛʣʷʜʘʯʘ ʟ ʢʦʜʦʚʘʥʠʤ ʟʦʙʨʘʞʝʥʥʷʤ ʬʦʨʤʫʶʯʠ ʪʽʩʥʫ 

ʚʟʘʻʤʦʜʽʶ. 

ʆʧʠʨʘʶʯʠʩʴ ʥʘ ʚʞʝ ʜʦʩʣʽʜʞʝʥʫ ʪʘ ʦʧʨʘʮʴʦʚʘʥʫ ʪʝʤʫ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʬʦʨʤʦʪʚʦʨʝʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʧʨʠʥʮʠʧʠ ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʴʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʬʦʨʤʫʶʪʴʩʷ ʟ ʧʦʻʜʥʘʥʥʷ ʩʪʘʣʠʭ ʪʘ ʟʤʽʥʥʠʭ ʯʘʩʪʠʥ ʢʦʜʫ, ʪʦʙʪʦ 

ʤʽʩʪʷʪʴ ʩʪʨʫʢʪʫʨʥʫ ʪʘ ʚʽʟʫʘʣʴʥʫ ʙʫʜʦʚʫ ʢʦʜʫ, ʷʢʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʬʦʨʤʫʻ 

ʜʠʟʘʡʥʝʨʩʴʢʠʡ ʢʦʜ, ʱʦ ʜʝʢʦʜʫʻ ʣʶʜʠʥʘ ʦʧʪʠʯʥʠʤ ʧʨʠʩʪʨʦʻʤ.  

ɺʠʜʽʣʝʥʽ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʧʨʠʥʮʠʧʠ ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʴʥʠʭ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʬʦʨʤʦʚʘʥʽ ʪʘʢʦʞ ʽʟ ʜʘʥʠʭ, ʷʢʽ ʚʩʪʘʥʦʚʣʝʥʽ ʧʽʜ 

ʯʘʩ ʨʦʟʨʦʙʣʝʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʽʚ ʟʘ ʨʽʚʥʝʤ ʧʦʜʘʯʽ 

ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʽʩʪʷʪʴ ʛʨʘʬʽʯʥʫ, ʧʨʝʜʤʝʪʥʫ ʪʘ ʧʨʦʩʪʦʨʦʚʫ ʢʦʜʦʚʘʥʫ 

ʽʥʬʦʨʤʘʮʽʶ. ʆʩʥʦʚʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʚʽʟʫʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ 

ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʘʩʦʮʽʘʪʠʚʥʠʡ, 

ʚʘʨʽʘʪʠʚʥʠʡ ʪʘ ʘʜʘʧʪʠʚʥʠʡ ʧʨʠʥʮʠʧʠ, ʷʢʽ ʪʽʩʥʦ ʚʟʘʻʤʦʜʽʶʪʴ ʤʽʞ ʩʦʙʦʶ (ʨʠʩ. 

ɺ.3.2.1).  

ɺʩʪʘʥʦʚʣʝʥʽ ʧʨʠʥʮʠʧʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ, ʟʛʽʜʥʦ ʪʠʧʦʣʦʛʽʾ 

ʩʠʩʪʝʤ ʢʦʜʫʚʘʥʥʷ ʫ ʨʽʟʥʠʭ ʚʠʜʘʭ ʜʠʟʘʡʥʫ, ʚ ʪʘʢʠʭ ʚʠʦʢʨʝʤʣʝʥʠʭ ʪʠʧʘʭ 

ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʷʢ ʣʽʥʽʡʥʽ, ʜʚʦʚʠʤʽʨʥʽ ʪʘ ʪʨʠʚʠʤʽʨʥʽ ʢʦʜʠ. ʎʽ ʛʨʘʬʽʯʥʽ 

ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʽʩʪʷʪʴ ʩʪʘʥʜʘʨʪʥʠʡ ʚʠʛʣʷʜ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʫ, 

ʷʢʠʡ ʤʘʻ ʚʥʫʪʨʽʰʥʻ ʥʘʧʦʚʥʝʥʥʷ, ʪʦʙʪʦ ʟʘʰʠʬʨʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ. 

ɸʩʦʮʽʘʪʠʚʥʠʡ ʧʨʠʥʮʠʧ ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʬʦʨʤʫʚʘʥʥʷ ʘʩʦʮʽʘʮʽʡ ʪʘ 

ʤʝʪʘʬʦʨ, ʧʦʚôʷʟʘʥʠʭ ʟ ʛʨʘʬʽʯʥʠʤ ʟʦʙʨʘʞʝʥʥʷʤ ʢʦʜʫ ʪʘ ʝʣʝʤʝʥʪʘʤʠ ʡʦʛʦ 

ʚʟʘʻʤʦʜʽʾ. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʧʨʠʥʮʠʧʫ ʧʦʚôʷʟʘʥʦ ʽʟ 

ʦʙʨʘʟʦʪʚʦʨʝʥʥʷʤ. ʋ ʣʶʜʠʥʠ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʨʦʜʫʢʪ ʯʠ ʧʦʩʣʫʛʫ, ʷʢ ʚʣʘʩʥʝ ʽ 

ʚʦʥʠ ʩʘʤʽ, ʚʠʢʣʠʢʘʻ ʥʠʟʢʫ ʘʩʦʮʽʘʮʽʡ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʬʫʥʢʮʽʷʤʠ, ʚʣʘʩʪʠʚʦʩʪʷʤʠ, 

ʩʧʦʩʦʙʘʤʠ ʚʟʘʻʤʦʜʽʾ ʟ ʦʪʦʯʫʶʯʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. ʆʙʨʘʟ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ 
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ʢʦʜʫ ʬʦʨʤʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʩʦʮʽʘʮʽʡ, ʷʢʽ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʦʙʨʘʟʦʪʚʦʨʝʥʥʷ. 

ɿʘʚʜʷʢʠ ʜʦʜʘʚʘʥʥʶ ʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʜʽʻʶ ʘʩʦʮʽʘʮʽʡ, ʜʝ 

ʜʠʟʘʡʥʝʨ ʤʦʞʝ ʦʜʝʨʞʘʪʠ ʢʨʝʘʪʠʚʥʽ ʦʙʨʘʟʠ ʥʘ ʦʩʥʦʚʽ ʧʣʦʱʠʥʥʦʛʦ ʪʘ ʦʙôʻʤʥʦʛʦ 

ʢʦʜʫʚʘʥʥʷ. ɸʩʦʮʽʘʪʠʚʥʽʩʪʴ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʩʪʚʦʨʝʥʥʷ ʟʦʙʨʘʞʝʥʴ ʢʦʜʽʚ, 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʷʢʠʭ, ʧʦʚôʷʟʘʥʝ ʟ ʜʦʜʘʚʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ 

ʻ ʧʨʦʜʦʚʞʝʥʥʷʤ ʦʙʨʘʟʫ ʢʦʜʫ.  

ɼʦʜʘʚʘʥʥʷ ʦʙʨʘʟʦʪʚʦʨʯʠʭ ʝʣʝʤʝʥʪʽʚ ʜʦ ʰʪʨʠʭ-ʢʦʜʽʚ ʟʘʙʝʟʧʝʯʫʻ ʫʪʚʦʨʝʥʥʷ 

ʥʦʚʦʛʦ ʟʤʽʩʪʫ ʧʨʦʜʫʢʪʫ ʪʘ ʜʦʟʚʦʣʷʻ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʡʦʛʦ. ʅʘʧʨʠʢʣʘʜ, ʩʽʢ 

ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʬʨʫʢʪʘʤʠ, ʧʦʩʣʫʛʠ ʫ ʨʝʩʪʦʨʘʥʽ ʽʟ ʢʦʥʢʨʝʪʥʠʤʠ ʩʪʨʘʚʘʤʠ, 

ʥʘʷʚʥʽʩʪʴ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʦʙôʻʢʪʫ ï ʧʦʢʘʟʫʻ ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʣʶʜʠʥʠ ʜʦ ʧʝʚʥʦʾ 

ʩʬʝʨʠ ʟʘʡʥʷʪʦʩʪʽ. ʋʩʝ ʮʝ ʽʣʶʩʪʨʫʶʪʴ ʦʙʨʘʟʠ, ʷʢʽ ʛʣʷʜʘʯ ʙʘʯʠʪ ɹ ʥʘ ʢʦʜʘʭ. 

ʅʘʧʨʠʢʣʘʜ, ʨʝʢʣʘʤʥʠʡ ʱʠʪ ʟʽ ʰʪʨʠʭ-ʢʦʜʦʤ, ʨʦʟʨʦʙʣʝʥʠʡ ʘʛʝʥʮʽʻʶ Leagas 

Delaney London ʜʣʷ ʢʦʤʧʘʥʽʾ Stop the Traffik, ʷʢʘ ʚʠʩʪʫʧʘʻ ʧʨʦʪʠ ʪʦʨʛʽʚʣʽ 

ʣʶʜʴʤʠ. ʅʘ ʛʨʘʬʽʯʥʦʤʫ ʢʦʜʦʚʘʥʦʤʫ ʟʦʙʨʘʞʝʥʽ ʨʦʟʤʽʱʝʥʽ ʩʠʣʫʝʪʠ ʣʶʜʩʴʢʠʭ 

ʬʽʛʫʨ, ʱʦ ʚʧʠʩʘʥʽ ʤʽʞ ʣʽʥʽʷʤʠ ʢʦʜʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʟʫʘʣʴʥʦ ʚ ʛʣʷʜʘʯʘ 

ʩʢʣʘʜʘʻʪʴʩʷ ʚʨʘʞʝʥʥʷ, ʱʦ ʚʦʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʩʝʨʝʜ ʛʨʘʪ, ʱʦ ʩʠʤʚʦʣʽʟʫʻ 

ʢʦʤʝʨʮʽʘʣʽʟʘʮʽʶ ʣʶʜʝʡ (ʨʠʩ. ɺ.3.2.2). 

ɯʥʰʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʣʽʥʽʡʥʦʛʦ , ʱʦ ʚʠʢʦʥʘʥʝ ʜʣʷ 

ʨʝʢʣʘʤʠ ʢʦʤʧʘʥʽʾ çFaber Castellè. ʅʽʤʝʮʴʢʠʡ ʜʠʟʘʡʥʝʨ ʌʽʣʽʧʝ ɼʘʥʽʝʣʴ (Filipe 

Daniel) ʨʦʟʨʦʙʠʚ ʢʦʜʦʚʘʥʝ ʟʦʙʨʘʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʚʰʠ ʦʙʨʘʟ ʟʘʤʢʫ ʪʘ ʰʪʨʠʭ-ʢʦʜ 

ʜʣʷ ʨʝʢʣʘʤʠ, ʟʨʦʙʠʚʰʠ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʤ (ʨʠʩ. ɺ.3.2.3). 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʧʨʠʥʮʠʧʫ ʜʣʷ ʧʨʦʢ̒ʪʫʚʘʥʥʷ ʜʚʦʚʠʤʽʨʥʠʭ 

ʢʦʜʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʟʦʙʨʘʞʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʜʦʜʘʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ. 

ɺʦʥʠ ʥʝ ʟʤʽʥʶʶʪʴ ʟʘʛʘʣʴʥʠʡ ʦʙʨʘʟ ʢʦʜʫ, ʘ ʜʦʧʦʚʥʶʶʪʴ ʡʦʛʦ ʬʦʨʤʫʶʯʠ ʥʦʚʝ 

ʩʤʠʩʣʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʙôʻʢʪ. ʅʘʧʨʠʢʣʘʜ, ʪʘʢʠʡ QR-ʢʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʥʘ ʫʧʘʢʦʚʮʽ McDonald's ʚ ʗʧʦʥʽʾ (ʨʠʩ. ɺ.2.2.20). ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʢʘʥʫʚʘʥʥʷ ʢʦʜʫ 

ʩʧʦʞʠʚʘʯʽ ʤʦʞʫʪʴ ʟʥʘʪʠ ʦʛʣʷʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʢʘʣʦʨʽʡ, ʞʠʨʫ ʪʘ ʚʫʛʣʝʚʦʜʽʚ ʫ 

ʮʽʡ ʾʞʽ [166]. ʑʝ ʦʜʥʠʤ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʤ ʪʘ ʚʠʦʢʨʝʤʣʝʥʠʤ ʧʨʠʢʣʘʜʦʤ ʩʪʘʣʘ 

ʨʝʢʣʘʤʘ ʚʠʥʘ çLuteraiaè, ʜʝ ʛʨʘʬʽʯʥʝ ʢʦʜʦʚʘʥʝ ʟʦʙʨʘʞʝʥʥʷ ʚʠʢʦʥʘʥʝ ʟʘ 
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ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ. ʊʘʢʠʤ ʯʠʥʦʤ, ʢʠʪʠʮʽ ʚʠʥʦʛʨʘʜʫ ʽʥʪʝʨʧʨʝʪʫʶʪʴʩʷ 

ʚ QR-ʢʦʜ (ʨʠʩ. ɺ.3.2.4). 

ʉʪʚʦʨʝʥʥʷ ʪʨʠʚʠʤʽʨʥʠʭ ʢʦʜʽʚ ʟ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʽʚ. ɺʦʥʠ ʦʙʠʨʘʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʘʩʦʮʽʘʮʽʡ, ʷʢʽ 

ʩʪʚʦʨʶʶʪʴʩʷ ʟʘ ʪʝʤʘʪʠʢʦʶ ʜʝʢʦʜʫʚʘʥʥʷ ʢʦʜʫ. ʊʨʠʚʠʤʽʨʥʽ ʢʦʜʠ ʻ ʤʘʩʠʚʥʠʤʠ, 

ʧʨʘʢʪʠʯʥʦ ʥʝʨʫʭʦʤʠʤʠ, ʜʫʞʝ ʚʝʣʠʢʠʤʠ ʪʘ ʬʦʨʤʫʪʁʴʩʷ ʥʘ ʤʦʞʣʠʚʦʩʪʽ ʘʜʘʧʪʘʮʽʾ 

ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʧʽʜ ʦʙʨʘʟ ʦʙôʻʢʪʫ, ʧʨʝʜʩʪʘʚʣʷʶʯʠ ʚʘʨʽʘʥʪ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʢʦʥʪʝʢʩʪʥʦʛʦ ʟʥʘʯʝʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʫ. ʅʘʧʨʠʢʣʘʜ, ʘʚʪʦʤʦʙʽʣʴʥʘ 

ʢʦʤʧʘʥʽʷ Audi ʩʪʚʦʨʠʣʘ ʛʽʛʘʥʪʩʴʢʠʡ ʢʦʜ ʟʘ ʜʦʧʦʤʦʛʠ ʣʶʜʝʡ, ʷʢʽ ʪʨʠʤʘʶʪʴ ʯʦʨʥʽ 

ʪʘ ʙʽʣʽ ʢʚʘʜʨʘʪʠ (ʨʠʩ. ɺ.2.2.9).  

ʑʝ ʦʜʥʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʧʨʦʻʢʪ ʩʝʨʚʽʩʫ çQRazy Pavingè ʚʠʢʦʥʘʥʠʡ ʚ ʉʐɸ 

ɽʨʽʢʦʤ ʈʘʡʩʦʤ (Eric Rice) ʜʣʷ ʪʦʛʦ, ʱʦʙ Google Earth ʨʦʟʧʽʟʥʘʣʘ ʧʽʜôʾʟʥʫ ʜʦʨʦʛʫ 

ʜʦ ʙʫʜʠʥʢʫ ʡ ʢʦʜʦʚʘʥʝ ʟʦʙʨʘʞʝʥʥʷ ʤʦʞʥʘ ʙʫʣʦ ʜʝʢʦʜʫʚʘʪʠ ʢʘʤʝʨʦʶ ʤʦʙʽʣʴʥʦʛʦ 

ʧʨʠʩʪʨʦʶ ʟ ʚʠʩʦʪʠ (ʨʠʩ. ɺ.3.2.5). ɯʥʰʠʤ ʚʟʽʨʮʝʤ ʚʘʨʪʦ ʨʦʟʛʣʷʥʫʪʠ ʧʨʠʢʣʘʜ 

ʢʦʜʦʚʘʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, ʷʢʝ ʧʦʚʥʽʩʪʶ ʨʦʟʨʦʙʣʝʥʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʘʚʽʰ 

ʢʦʤʧôʶʪʝʨʥʦʾ ʢʣʘʚʽʘʪʫʨʠ. ʋ ʮʽʡ ʨʦʙʦʪʽ ʘʚʪʦʨ ʌʘʙʨʽʩ (Fabrice) ʟ ʌʨʘʥʮʽʾ 

ʧʽʜʢʨʝʩʣʶʻ ʘʙʩʫʨʜʥʽʩʪʴ ʚʽʜʩʫʪʥʦʩʪʽ ʚʪʦʨʠʥʥʦʾ ʧʝʨʝʨʦʙʢʠ ʩʧʦʞʠʚʯʠʭ ʪʦʚʘʨʽʚ, 

ʷʢʽ ʚʠʢʠʜʘʶʪʴʩʷ, ʥʘʚʽʪʴ ʷʢʱʦ ʚʦʥʠ ʚʩʝ ʱʝ ʽʜʝʘʣʴʥʦ ʬʫʥʢʮʽʦʥʫʶʪʴ. ɺʘʨʪʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʦʜ ʧʦʚʥʽʩʪʶ ʟʨʦʙʣʝʥʦ ʟ ʚʽʜʭʦʜʽʚ ʧôʷʪʥʘʜʮʷʪʠ ʢʣʘʚʽʘʪʫʨ, ʘ ʧʨʠ 

ʡʦʛʦ ʜʝʢʦʜʫʚʘʥʥʽ ʟôʷʚʣʷʻʪʴʩʷ ʧʦʚʽʜʦʤʣʝʥʥʷ çʇʝʨʝʨʦʙʢʘ ʚʽʜ Fabriceè (ʨʠʩ. 

ɺ.3.2.6). 

ʇʨʠʥʮʠʧ ʚʘʨʽʘʪʠʚʥʦʩʪʽ ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʤʘʻ ʥʘ ʤʝʪʽ 

ʩʬʦʨʤʫʚʘʪʠ ʚʽʟʫʘʣʴʥʠʡ ʦʙʨʘʟ ʢʦʜʫ ʥʘ ʦʩʥʦʚʽ ʡʦʛʦ ʙʝʟʢʽʥʝʯʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʣʽʯʽ ʚʘʨʽʘʥʪʽʚ ʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ. ʋ ʰʪʨʠʭ-ʢʦʜʘʭ 

ʜʘʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷʤ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʽʚ, ʷʢʽ ʤʘʶʪʴ 

ʨʽʟʥʝ ʚʥʫʪʨʽʰʥʻ ʥʘʧʦʚʥʝʥʥʷ ʽ ʬʦʨʤʫʶʪʴ ʨʘʟʦʤ ʻʜʠʥʫ ʨʦʟʧʦʚʽʜʴ ʧʨʦ ʦʙôʻʢʪ. 

ʇʨʠʢʣʘʜʦʤ ʻ ʧʨʠʡʦʤ ʧʦʚʪʦʨʝʥʥʷ ʰʪʨʠʭ-ʢʦʜʽʚ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʦʙʨʘʟʫ ʚʠʜʘʪʥʠʭ 

ʣʶʜʝʡ. ɾʠʪʪʷ ʣʶʜʠʥʠ ʘʩʦʮʽʘʪʠʚʥʦ ʩʧʨʠʡʤʘʻʪʴʩʷ ʷʢ ʙʘʟʘ ʜʘʥʠʭ, ʱʦ ʚʤʽʱʘʻ 

ʥʝʩʢʽʥʯʝʥʥʫ ʥʠʟʢʫ ʧʦʜʽʡ. ɯʩʪʦʨʽʷ ʢʦʞʥʦʾ ʣʶʜʠʥʠ ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʤʘʪʝʤʘʪʠʯʥʦ ʽ ʨʘʟʦʤ ʟ ʪʠʤ ʩʫʢʫʧʥʽʩʪʴ ʢʦʜʽʚ ʩʪʚʦʨʶʻ ʚʧʽʟʥʘʚʘʥʠʡ ʚʽʟʫʘʣʴʥʠʡ 
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ʦʙʨʘʟ (ʨʠʩ. ɺ.2.4.17). ʋ ʰʪʨʠʭ-ʢʦʜʘʭ ʪʘʢʽ ʟʤʽʥʠ ʧʨʦʷʚʣʷʶʪʴʩʷ ʯʝʨʝʟ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʭʫʜʦʞʥʴʦ-ʦʙʨʘʟʥʦʛʦ ʨʽʰʝʥʥʷ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʤʽʥʦʶ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʥʘʩʠʯʝʥʦʩʪʽ ʦʙʨʘʟʫ. ʅʘʧʨʠʢʣʘʜ, ʣʶʩʪʨʘ ʟ ʣʽʥʽʡʥʦʛʦ ʢʦʜʫ ʚʽʜ 

ʜʠʟʘʡʥʝʨʩʴʢʦʾ ʢʦʤʧʘʥʽʾ Super Mobilet ʚʠʢʦʥʘʥʘ ʟ ʧʨʦʟʦʨʦʛʦ ʘʢʨʠʣʫ, ʷʢʠʡ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʷʢ ʦʩʥʦʚʘ ʜʣʷ ʮʽʻʾ ʣʶʩʪʨʠ. ʅʘ ʥʴʦʤʫ ʨʦʟʤʽʱʝʥʝ ʛʨʘʬʽʯʥʝ 

ʟʦʙʨʘʞʝʥʥʷ ʰʪʨʠʭ-ʢʦʜʫ, ʱʦ ʩʪʚʦʨʶʻ ʚʨʘʞʝʥʥʷ ʫ ʛʣʷʜʘʯʘ, ʥʽʙʠ ʚʦʥʘ ʢʨʫʞʣʷʻ ʥʘʜ 

ʛʦʣʦʚʦʶ ʪʨʠʤʘʶʯʠʩʴ ʫ ʧʦʚʽʪʨʽ (ʨʠʩ. ɺ.3.2.7). 

ɼʚʦʚʠʤʽʨʥʠʡ ʢʦʜ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʜʚʦʭ ʚʠʤʽʨʽʚ ʜʦʚʞʠʥʠ ʽ 

ʰʠʨʠʥʠ, ʪʦʤʫ ʥʘʢʣʘʜʘʥʥʷʤ ʥʘ ʧʨʝʜʤʝʪʥʽ ʬʦʨʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʟʤʽʥʠ ʦʨʽʻʥʪʘʮʽʾ ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʾʭʥʴʦʶ 

ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʚ ʧʨʦʩʪʦʨʽ ʯʠ ʦʙôʻʢʪʽ. ʎʝ ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʚ ʜʠʟʘʡʥʽ ʦʜʷʛʫ. 

ʅʘʧʨʠʢʣʘʜ, ʟʤʽʥʫ ʩʧʦʩʦʙʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʥʘ ʧʨʦʩʣʽʜʢʫʚʘʪʠ ʫ ʜʠʟʘʡʥʽ ʩʫʢʦʥʴ çCode Wall Ice Graphicè 

ʚʠʢʦʥʘʥʠʭ ʢʦʤʧʘʥʽʻʶ Infinity. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘ ʾʭʥʴʦʤʫ ʦʬʽʮʽʡʥʦʤʫ ʚʝʙ-

ʩʘʡʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʐɯ ʚʦʥʠ ʧʨʦʧʦʥʫʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʙʝʟʣʽʯʽ 

ʘʜʘʧʪʘʮʽʡ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʚʘʨʽʘʥʪʽʚ ʜʠʟʘʡʥʫ (ʨʠʩ. ɺ.3.2.8). 

ʉʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʴʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʜʠʟʘʡʥʽ ʪʨʠʚʠʤʽʨʥʠʭ ʢʦʜʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʟʘʤʽʥʫ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʩʘʤʝ ʫ ʚʽʟʫʘʣʴʥʽʡ ʩʢʣʘʜʦʚʽʡ ʢʦʜʦʚʘʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʪʘ 

ʤʦʞʣʠʚʦʩʪʽ ʪʘʢʪʠʣʴʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʢʦʜʫ ʟ ʫʩʽʭ ʩʪʦʨʽʥ. ʇʨʠʥʮʠʧ ʚʘʨʽʘʪʠʚʥʦʩʪʽ 

ʜʦʟʚʦʣʷʻ ʥʘʢʣʘʜʘʪʠ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʦʙôʻʤʥʦ-ʧʨʦʩʪʦʨʦʚʽ ʬʦʨʤʠ ʨʽʟʥʦʾ 

ʢʨʠʚʠʟʥʠ ʪʘ ʢʦʥʩʪʨʫʢʮʽʾ. ʇʨʦʻʢʪʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʴ ʢʦʜʽʚ ʷʢ ʪʨʠʚʠʤʽʨʥʠʭ 

ʩʪʨʫʢʪʫʨ, ʱʦ ʚʙʫʜʦʚʘʥʽ ʫ ʜʦʚʽʣʴʥʽ ʬʽʛʫʨʠ, ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʜʣʷ ʨʦʟʢʨʠʪʪʷ 

ʧʦʪʝʥʮʽʘʣʫ ʚʠʨʦʙʥʠʮʪʚʘ 3D-ʜʨʫʢʦʚʘʥʠʭ ʦʙôʻʢʪʽʚ, ʘʜʞʝ, ʧʦʩʪʽʡʥʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʤʝʪʦʜʽʚ 3D-ʜʨʫʢʫ ʦʢʨʝʩʣʶʻ ʧʝʨʩʧʝʢʪʠʚʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʽʜʢʨʝʩʣʝʥʥʷ ʾʭ ʚʽʟʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. ʊʘʢ, ʢʦʤʧʘʥʽʷ Lego ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘ 

ʜʣʷ ʨʝʢʣʘʤʠ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ QR-ʢʦʜ̔ʚ, ʷʢ ̔ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʟ ʜʝʪʘʣʝʡ Lego. 

ɺʦʥʠ ʩʪʚʦʨʠʣʠ ʪʨʠʚʠʤʽʨʥʠʡ ʢʦʜ ʪʘ ʟʚʝʨʥʫʣʠ ʫʚʘʛʫ ʧʦʪʝʥʮʽʡʥʠʭ ʢʣʽʻʥʪʽʚ ʥʘ 

ʧʨʦʜʫʢʮʽʶ ʢʦʤʧʘʥʽʾ (ʨʠʩ. ɺ.2.2.14). ɯʥʰʠʤ ʧʨʠʢʣʘʜʦʤ  ̒ʽʥʩʪʘʣʷʮʽ ̫çQRcode Art 
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BidiCubesè, ʱʦ ʨʦʟʨʦʙʣʝʥʘ ʤʘʜʨʠʜʩʴʢʦʶ ʩʪʫʜʽʻʶ Serial Cut ʫ ʩʧʽʚʧʨʘʮʽ ʟ 

ʜʠʟʘʡʥʝʨʦʤ ɼʞʠʤʤʽ ɸʥʜʝʨʩʩʦʥʦʤ (Jimmy Andersson). ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ 

ʢʦʜʫ ʚʠʢʦʥʘʥʝ ʟ ʷʱʠʢʽʚ ʽ ʢʫʙʽʚ, ʜʝ ʾʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʫʪʚʦʨʶʶʪʴ ʤʘʪʨʠʯʥʠʡ ʢʦʜ 

(ʨʠʩ. ɺ.3.2.9). 

ʄʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʦʙʨʘʟʫ ʪʘ ʩʪʨʫʢʪʫʨʠ ʢʦʜʫ ʰʣʷʭʦʤ 

ʟʘʣʫʯʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʟʘʙʝʟʧʝʯʫʻ ʧʨʠʥʮʠʧ ʘʜʘʧʪʠʚʥʦʩʪʽ. ɺʽʥ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʨʠʩʪʘʪʠ ʧʨʠʭʦʚʘʥʽ ʤʦʞʣʠʚʦʩʪʽ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʥʦʚʦʛʦ ʟʤʽʩʪʫ ʪʘ ʨʦʟʰʠʨʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʦʙôʻʢʪʽʚ ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ 

ʛʨʘʬʽʯʥʠʭ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʟʘʙʝʟʧʝʯʫʶʯʠ ʾʭ ʚʟʘʻʤʦʜʽʶ, ʪʠʤ ʩʘʤʠʤ 

ʥʘʜʘʶʯʠ ʢʦʜʦʚʘʥʠʤ ʟʦʙʨʘʞʝʥʥʷʤ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʩʪʦʩʫʚʘʪʠʩʷ ʜʦ ʙʫʜʴ-ʷʢʠʭ 

ʫʤʦʚ ʫ ʥʴʦʤʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʰʪʨʠʭ-ʢʦʜʠ ʟʘʟʚʠʯʘʡ ʜʝʢʦʨʫʶʪʴ ʦʙôʻʢʪ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʻ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ. ʅʘʧʨʠʢʣʘʜ, ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ ʚʠʢʦʥʘʥʠʡ 

ʰʪʨʠʭ-ʢʦʜ ʧʦʙʣʠʟʫ ʪʦʨʛʦʚʦʛʦ ʮʝʥʪʨʫ ʫ ɹʨʘʟʠʣʽʾ ʩʪʘʻ ʧʽʰʦʭʽʜʥʠʤ ʧʝʨʝʭʦʜʦʤ 

(ʨʠʩ. ɺ.2.2.19). ɺʽʥ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʟʥʠʞʢʠ, ʷʢʽ 

ʜʽʶʪʴ ʩʴʦʛʦʜʥʽ ʚ ʥʴʦʤʫ [154]. ɯʥʰʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʙʫʜʽʚʣʷ ʢʥʠʞʢʦʚʦʛʦ ʤʘʛʘʟʠʥʫ-

ʙʽʙʣʽʦʪʝʢʠ ʄʝʣʴʙʫʨʥʩʴʢʦʛʦ ʪʝʦʩʦʬʩʴʢʦʛʦ ʪʦʚʘʨʠʩʪʚʘ, ʥʘ ʬʘʩʘʜʽ ʷʢʦʾ ʨʦʟʤʽʱʝʥʽ 

ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʣʽʥʽʡʥʦʛʦ ʢʦʜʫ (ʨʠʩ. ɺ.3.2.10).  

ɿʜʘʪʥʽʩʪʴ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ 

ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʜʚʦʚʠʤʽʨʥʠʭ ʢʦʜʘʭ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

ʤʘʩʢʫʚʘʥʥʷ. ʇ̔ ʜ ʯʘʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʢʦʜʫ ʜʠʟʘʡʥʝʨ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ çʟʘʭʦʚʘʪʠè 

ʢʦʜʦʚʘʥʝ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʫ ʧʨʝʜʤʝʪ ʚ ʷʢʠʡ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʢʦʜ. 

ʅʘʧʨʠʢʣʘʜ, ʢʘʤʧʘʥʽʷ ʧʽʜ ʥʘʟʚʦʶ çQR Code Flags Spain,  

QR Code Flags, Germany, QR Code Flags USAè ʙʫʣʘ ʦʧʫʙʣʽʢʦʚʘʥʘ ʚ ɹʨʘʟʠʣʽʾ ʪʘ 

ʩʪʚʦʨʝʥʘ ʜʣʷ ʙʨʝʥʜʫ CI Interc©mbio ʨʝʢʣʘʤʥʠʤ ʘʛʝʥʪʩʪʚʦʤ Media Contacts ʤʘʣʘ 

ʥʘ ʤʝʪʽ ʨʦʟʨʦʙʠʪʠ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʧʨʘʧʦʨʽʚ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ, ʱʦ ʨʦʟʧʦʚʽʜʘʶʪʴ ʽʩʪʦʨʽʶ ʢʨʘʾʥʠ ʧʨʘʧʦʨ ʷʢʦʾ 

ʟʦʙʨʘʞʝʥʦ (ʨʠʩ. ɺ.3.2.11). 

ʊʨʠʚʠʤʽʨʥʽ ʢʦʜʠ ʪʨʘʥʩʬʦʨʤʫʶʪʴ ʧʣʦʱʠʥʥʝ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʦʙôʻʤʥʠʡ ʜʠʟʘʡʥ-ʦʙôʻʢʪ, ʧʽʜʢʨʝʩʣʶʶʯʠ ʡʦʛʦ ʦʩʥʦʚʥʽ 

ʩʪʨʫʢʪʫʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 
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ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʚʽʟʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʙôʻʤʥʠʭ 

ʬʦʨʤ. ɸʜʞʝ, ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʧʦʧʫʣʷʨʥʦʩʪʽ ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʙʫʣʦ 

ʟʜʽʡʩʥʝʥʦ ʙʘʛʘʪʦ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʽʟ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʪʦʤʫ ʮʝ 

ʩʧʦʥʫʢʘʣʦ ʜʠʟʘʡʥʝʨʽʚ ʽ ʭʫʜʦʞʥʠʢʽʚ ʧʨʝʜʩʪʘʚʣʷʪʠ ʢʦʜʠ ʥʦʚʠʤʠ ʪʘ 

ʽʥʥʦʚʘʮʽʡʥʠʤʠ ʩʧʦʩʦʙʘʤʠ.  

ʅʘʧʨʠʢʣʘʜ, ʨʦʙʦʪʘ ʪʫʨʝʮʴʢʦʛʦ ʜʠʟʘʡʥʝʨʘ ʍʘʘʟʝ (Haase) çTrinity ï 3in1è 

ʷʚʣʷʻ ʩʦʙʦʶ ʩʢʣʷʥʫ ʩʢʫʣʴʧʪʫʨʫ. ɺʦʥʘ ʩʪʦʾʪʴ ʥʘ ʢʫʪʽ ʪʘʢ, ʱʦ ʫʪʚʦʨʶʻ ʚʝʨʭʥʶ 

ʪʦʯʢʫ ʬʦʨʤʠ ʧʽʨʘʤʽʜʠ ʟ ʪʨʴʦʤʘ ʾʾ ʩʪʦʨʦʥʘʤʠ. ʊʘʢʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʝʨʝʪʚʦʨʶʻ 

ʢʦʞʥʫ ʟ ʩʪʦʨʽʥ ʚ ʽʥʰʝ ʟʦʙʨʘʞʝʥʥʷ QR-ʢʦʜʫ ʚ ʦʩʥʦʚʽ ʷʢʦʛʦ  ̒ʧʦʥʷʪʪʷ çɹʘʪʴʢʦè, 

çʉʠʥè ʽ çʉʚʷʪʠʡ ɼʫʭè, ʪʦʙʪʦ ʪʨʠ ʚʠʤʽʨʠ ʊʨʽʡʮʽ (ʨʠʩ. ɺ.3.2.12). ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, 

ʱʦ ʢʦʞʥʝ ʽʟ ʮʠʭ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʤʦʞʝ ʙʫʪʠ ʩʢʘʥʦʚʘʥʝ ʛʣʷʜʘʯʝʤ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʘʤʝʨʠ ʪʝʣʝʬʦʥʘ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʚʝʙ-ʩʪʦʨʽʥʦʢ, ʥʘ ʷʢʽ 

ʧʦʩʠʣʘʶʪʴʩʷ ʢʦʜʠ.  

ɺʩʪʘʥʦʚʣʝʥʦ ʪʘ ʚʠʦʢʨʝʤʣʝʥʦ ʪʘʢʽ ʧʨʠʥʮʠʧʠ ʩʪʚʦʨʝʥʥʷ ʢʦʜʽʚ ʷʢ 

ʘʩʦʮʽʘʪʠʚʥʠʡ, ʚʘʨʽʘʪʠʚʥʠʡ ʪʘ ʘʜʘʧʪʠʚʥʠʡ, ʷʢʽ ʪʽʩʥʦ ʚʟʘʻʤʦʜʽʶʪʴ ʤʽʞ ʩʦʙʦʶ ʪʘ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʛʨʘʬʽʯʥʫ, ʧʨʝʜʤʝʪʥʫ ʪʘ ʧʨʦʩʪʦʨʦʚʫ ʢʦʜʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʫ 

ʚʠʛʣʷʜʽ ʰʪʨʠʭ-ʢʦʜʽʚ, ʜʚʦʚʠʤʽʨʥʠʭ ʢʦʜʽʚ ʪʘ ʪʨʠʚʠʤʽʨʥʠʭ ʢʦʜʽʚ. ʇʨʦʬʝʩʽʡʥʽ 

ʜʠʟʘʡʥʝʨʠ ʚ ʩʚʦʶ ʯʝʨʛʫ ʜʦʪʨʠʤʫʶʯʠʩʴ ʧʨʠʥʮʠʧʽʚ ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʴʥʠʭ 

ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʝʨʝʪʚʦʨʶʶʪʴ ʾʭ ʥʘ ʜʠʟʘʡʥʝʨʩʴʢʽ 

ʢʦʜʠ, ʱʦ ʬʦʨʤʫʶʪʴ ʪʚʽʨ ʤʠʩʪʝʮʪʚʘ ʯʝʨʝʟ ʚʽʟʫʘʣʴʥʫ, ʟʤʽʩʪʦʚʫ ʪʘ ʩʠʩʪʝʤʥʫ 

ʢʦʥʮʝʧʮʽʾ. ʐʠʨʦʢʘ ʩʬʝʨʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ (ʦʩʚʽʪʘ, ʤʝʜʠʮʠʥʘ, ʪʦʨʛʽʚʣʷ, ʚʠʨʦʙʥʠʮʪʚʦ, ʤʠʩʪʝʮʪʚʦ ʪʦʱʦ) ʧʦʪʨʝʙʫʻ 

ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʢʦʥʮʝʧʮʽʾ ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʠʟʘʡʥ-ʧʨʦʜʫʢʪʽʚ ʪʘ ʪʨʘʥʩʬʦʨʤʫʚʘʥʥʷ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʠʛʣʷʜʫ ʢʦʜʽʚ ʟʘʩʦʙʘʤʠ ʭʫʜʦʞʥʴʦ-ʦʙʨʘʟʥʦʾ ʤʦʚʠ. ɺ̔ ʟʫʘʣʴʥʘ 

ʩʢʣʘʜʦʚʘ ʢʦʜʫ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʘʙʫʚʘʻ ʚʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʫ ʢʦʥʪʝʢʩʪʽ 

ʢʦʤʫʥʽʢʘʮʽʾ ʟ ʧʦʪʝʥʮʽʡʥʠʤ ʛʣʷʜʘʯʝʤ ʯʠ ʢʦʨʠʩʪʫʚʘʯʝʤ.  

ʄʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʜʦʥʝʩʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʜʦ ʢʦʨʠʩʪʫʚʘʯʘ ʫ 

ʩʪʠʩʣʦʤʫ ʪʘ ʮʽʢʘʚʦʤʫ ʚʠʛʣʷʜ ̔ʚʠʟʥʘʯʘʻ ʭʘʨʘʢʪʝʨ ʩʧʨʠʡʥʷʪʪʷ ʦʙôʻʢʪʽʚ ʫ ʨʽʟʥʠʭ 

ʩʬʝʨʘʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʪʘ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, 



140 

 

ʱʦ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢ ʽ ʙʫʜʴ-ʷʢʘ ʮʽʣʽʩʥʘ ʜʠʟʘʡʥ-

ʨʦʟʨʦʙʢʘ, ʬʦʨʤʫʶʪʴ ʥʦʚʠʡ ʧʦʛʣʷʜ ʥʘ ʦʙôʻʢʪ ʟ ʤʝʪʦʶ ʚʟʘʻʤʦʜʽʾ ʡʦʛʦ ʟ 

ʩʝʨʝʜʦʚʠʱʝʤ ʽʩʥʫʚʘʥʥʷ. ɼʠʟʘʡʥʝʨ ʫ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʬʦʨʤʫʻ ʚʽʟʫʘʣʴʥʦ-ʦʙʨʘʟʥʽ 

ʨʽʰʝʥʥʷ, ʱʦ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʧʨʦʛʨʘʤʥʝ ʩʝʨʝʜʦʚʠʱʝ 

ʽʩʥʫʚʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʤʠʩʪʝʮʴʢʦ-ʢʫʣʴʪʫʨʥʝ, ʘ ʩʘʤ ʢʦʜ ʫ ʪʚʽʨ 

ʤʠʩʪʝʮʪʚʘ. ʊʘʢʠʡ ʧʨʦʮʝʩ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʘʣʛʦʨʠʪʤ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ.  

ɻʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʨʘʥʩʬʦʨʤʫʪʁʴʩʷ ʫ ʪʚʽʨ 

ʤʠʩʪʝʮʪʚʘ ʧʨʦʭʦʜʷʯʠ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʪʨʘʥʩʬʦʨʤʘʮʽʾ. 

ɯʥʬʦʨʤʘʮʽʷ ʱʦ ʚʽʜʦʙʨʘʞʘʪʠʤʝʪʴʩʷ ʧʽʜ ʯʘʩ ʜʝʢʦʜʫʚʘʥʥʷ ʰʠʬʨʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

ʢʦʜʫ, ʷʢʠʡ ʚʽʟʫʘʣʽʟʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʫʜʦʞʥʴʦ-ʦʙʨʘʟʥʠʭ ʘʩʦʮʽʘʮʽʡ ʪʘ 

ʨʦʟʤʽʱʫʻʪʴʩʷ ʫ ʢʦʥʪʝʢʩʪʫʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɺ̔ ʟʫʘʣʽʟʘʮʽʷ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʠʟʘʡʥʝʨʘʤ ʩʚʽʜʦʤʦ ʟʤʽʥʠʪʠ 

ʩʝʨʝʜʦʚʠʱʝ ʾʾ ʽʩʥʫʚʘʥʥʷ. ʎʽʣʽʩʥʠʡ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʢʦʜʫ ʩʪʚʦʨʶʻ ʭʫʜʦʞʥʽʡ 

ʦʙʨʘʟ. ʅʘʧʨʠʢʣʘʜ, ʞʠʪʪʷ ʢʦʞʥʦʾ ʣʶʜʠʥʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʠʟʢʠ ʧʦʜʽʡ, ʷʢʽ ʤʦʞʥʘ 

ʩʧʨʠʡʤʘʪʠ ʷʢ ʙʘʟʫ ʜʘʥʠʭ, ʽʩʪʦʨʽʶ ʷʢʦʾ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʯʝʨʝʟ ʚʽʟʫʘʣʴʥʝ 

ʟʦʙʨʘʞʝʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʦʙʨʘʟʫ ʢʦʜʫ, ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʜʝʢʦʜʫʻ 

ʣʶʜʠʥʘ ʢʘʤʝʨʦʶ ʦʧʪʠʯʥʦʛʦ ʧʨʠʩʪʨʦʶ. ʊʘʢʠʤ ʯʠʥʦʤ, ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʝʨʝʪʚʦʨʶʪʁʴʩʷ ʥʘ ʪʚʽʨ ʤʠʩʪʝʮʪʚʘ (ʨʠʩ. ɺ.3.2.13). 

ʊʨʘʥʩʬʦʨʤʘʮʽʷ ʢʦʜʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʟʫʘʣʴʥʦ-ʦʙʨʘʟʥʠʭ ʘʩʦʮʽʘʮʽʡ 

ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʥʦʚʣʝʥʥʷ ʥʦʚʦʾ ʜʠʟʘʡʥ-ʩʠʩʪʝʤʠ ʪʘ ʚʠʤʘʛʘʻ ʚʨʘʭʫʚʘʥʥʷ ʫʩʽʭ ʝʪʘʧʽʚ 

ʡʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ. ɻʨʘʬʽʯʥʽ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʢʦʥʪʝʢʩʪʫʘʣʴʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʚ ʧʨʦʮʝʩʽ ʭʫʜʦʞʥʴʦ-ʦʙʨʘʟʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ. ʄʦʞʥʘ ʧʨʦʩʣʽʜʢʫʚʘʪʠ 

ʨʦʟʚʠʪʦʢ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʥʘʧʨʷʤʢʫ ʜʦ 

ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʯʝʨʝʟ ʨʦʟʰʠʨʝʥʥʷ ʩʧʝʢʪʨʫ ʬʫʥʢʮʽʡ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʢʦʜʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʭʫʜʦʞʥʽʭ ʟʘʩʦʙʽʚ ʥʘʜʘʻ ʢʦʜʦʚʘʥʠʤ ʛʨʘʬʽʯʥʠʤ ʟʦʙʨʘʞʝʥʥʷʤ ʜʠʥʘʤʽʯʥʦʩʪʽ, 

ʧʽʜʚʠʱʫʶʯʠ ʨʽʚʝʥʴ ʾʭ ʩʧʨʠʡʥʷʪʪʷ.  

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʜʠʟʘʡʥʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʛʨʘʮʽʷ ʛʨʘʬʽʯʥʦʾ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʝʨʝʜʦʚʠʱʝ. ʉʘʤʝ ʪʦʤʫ ʟʘʚʜʷʢʠ ʧʝʨʝʦʩʤʠʩʣʝʥʥʶ ʢʦʜʫ 
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ʷʢ ʟʘʩʦʙʫ ʢʦʤʧʦʟʠʮʽʾ ʟôʷʚʠʣʘʩʴ ʤʦʞʣʠʚʽʩʪʴ ʟʘʣʫʯʝʥʥʷ ʢʦʥʪʝʢʩʪʫʘʣʴʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʝʨʝʜʦʚʠʱʘ. ʂʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʩʪʘʁʪʴ ʩʢʣʘʜʦʚʦʶ ʘʣʛʦʨʠʪʤʫ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ, ʜʝ ʚʽʟʫʘʣʽʟʘʮʽʷ ʢʦʜʫ ʥʘʙʫʚʘʻ ʚʠʨʽʰʘʣʴʥʦʛʦ 

ʟʥʘʯʝʥʥʷ. ʂʦʥʪʝʢʩʪ ʥʘʜʘʻ ʛʨʘʬʽʯʥʠʤ ʟʦʙʨʘʞʝʥʥʷʤ ʢʦʜʦʚʘʥʦ ʾ ʽʥʬʦʨʤʘʮʽʾ 

ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ ʟʤʽʩʪʦʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ. ɯʥʪʝʛʨʘʮʽʷ ʩʪʨʫʢʪʫʨʥʠʭ ʩʢʣʘʜʦʚʠʭ ʢʦʜʫ 

ʟʘʙʝʟʧʝʯʫʻ ʡʦʛʦ ʚʟʘʻʤʦʜʽʶ ʽʟ ʩʝʨʝʜʦʚʠʱʝʤ ʪʘ ʣʶʜʠʥʦʶ, ʬʦʨʤʫʶʯʠ ʮʽʣʽʩʥʫ 

ʜʠʟʘʡʥ-ʩʠʩʪʝʤʫ, ʘʜʞʝ, ʢʦʥʪʝʢʩʪ ʻ ʚʘʞʣʠʚʠʤ ʟʘʩʦʙʦʤ ʜʣʷ ʘʜʘʧʪʘʮʽʾ, ʽʥʪʝʛʨʘʮʽʾ ʪʘ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʩʝʨʝʜ ʽʥʰʠʭ. ʇʨʠ ʮʴʦʤʫ, 

ʚʠʜʦʟʤʽʥʘ ʩʫʪʥʦʩʪʽ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʚʽʜʙʫʚʘʻʪʴʩʷ ʷʢʱʦ ʚʦʥʠ ʚʠʩʪʫʧʘʶʪʴ 

ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʩʝʨʝʜʦʚʠʱʘ, ʜʝ ʟʥʘʭʦʜʪ̫ʴʩʷ ʪʘ ʦʜʥʦʯʘʩʥʦ ʟʘʟʥʘʶʪʴ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʬʦʨʤʫʶʯʠ ʥʦʚʫ ʜʠʟʘʡʥ-ʩʠʩʪʝʤʫ ʯʝʨʝʟ ʚʨʘʭʫʚʘʥʥʷ ʘʩʦʮʽʘʪʠʚʥʦʛʦ, 

ʚʘʨʽʘʪʠʚʥʦʛʦ ʪʘ ʘʜʘʧʪʠʚʥʦʛʦ ʧʨʠʥʮʠʧʽʚ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʥʘʭʦʜʠʪʴ ʨʝʘʣʽʟʘʮʽʶ ʫ 

ʩʤʠʩʣʦʚʽʡ, ʚʽʟʫʘʣʴʥʽʡ ʪʘ ʩʠʩʪʝʤʥʽʡ ʢʦʥʮʝʧʮʽʷʭ ʧʨʦʢ̒ʪʫʚʘʥʥʷ.  

ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦʻʢʪʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʭʫʜʦʞʥʴʦ-ʦʙʨʘʟʥʠʭ ʨʽʰʝʥʴ, ʱʦ ʬʦʨʤʫʪʁʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʽʟʫʘʣʴʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ. ɼʽʷ ʮʽʻʾ ʢʦʥʮʝʧʮʽʾ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʯʝʨʝʟ 

ʚʽʟʫʘʣʴʥʠʡ ʦʙʨʘʟ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ, ʜʝ ʛʣʷʜʘʯ ʚʠʩʪʫʧʘʻ ʢʦʨʠʩʪʫʚʘʯʝʤ, ʱʦ 

ʤʦʞʝ ʜʝʰʠʬʨʫʚʘʪʠ ʢʦʜ. ɺ ʩʚʦʶ ʯʝʨʛʫ, ʟʤʽʩʪʦʚʘ ʢʦʥʮʝʧʮʽʷ ʟʘʙʝʟʧʝʯʫʻ 

ʢʦʥʩʪʨʫʢʪʠʚʥʝ ʨʽʰʝʥʥʷ. ɿʘʚʜʷʢʠ ʟʙʝʨʝʞʝʥʥʶ ʦʩʥʦʚʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʚʦʥʠ ʥʝ ʚʪʨʘʯʘʶʪʴ ʩʚʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʾʭ 

ʤʦʞʥʘ ʪʘʢʦʞ ʜʝʢʦʜʫʚʘʪʠ.  

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʣʷ ʣʁ ʜʝʡ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ 

ʛʨʘʬʽʯʥʽ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʘʤʝʨʦʶ ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪ ɹ

ʟʯʠʪʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʯʠ ʤʘʶʪʴ ʙʫʜʴ-ʷʢ̔ ʚʘʜʠ ʟʦʨʫ ʯʠ ʩʣʫʭʫ ʜʠʟʘʡʥʝʨʠ ʧʨʠ 

ʧʨʦʻʢʪʫʚʘʥʥʽ ʢʦʜʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʠʩʪʝʤʥʫ ʢʦʥʮʝʧʮʽʶ. ʋ ʧʨʦʩʪʦʨʦʚʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʪʘʢʽ ʛʨʘʬʽʯʥʽ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʚʽʜʯʫʪʠ ʥʘ 

ʜʦʪʠʢ ʯʠ ʩʤʘʢ, ʧʨʦʪʝ, ʽʥʬʦʨʤʘʮʽʶ ʟʘʢʦʜʦʚʘʥʫ ʚ ʥʠʭ ʥʝ ʦʪʨʠʤʘʶʪʴ, ʘʜʞʝ, ʛʣʷʜʘʯ 

ʥʝ ʟʤʦʞʝ ʡʦʛʦ ʜʝʢʦʜʫʚʘʪʠ, ʘʣʝ ʽʜʝʥʪʠʬʽʢʫ ̒ʩʝʨʝʜ ʤʘʩʠ ʽʥʰʠʭ ʦʙô̒ ʢʪʽʚ. ʇʨʦʪʝ, 

ʪʘʢʽ ʜʠʟʘʡʥʝʨʩʴʢʽ ʢʦʜʠ ʽʥʪʝʛʨʫʪʁʴʩʷ ʚ ʩʝʨʝʜʦʚʠʱʝ ʣʠʰʝ ʧʽʩʣʷ ʥʠʟʢʠ 

ʪʨʘʥʩʬʦʨʤʘʮʽʡ.  
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ɻʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʨʦʟʢʨʠʚʘʶʪʴ ʩʚʦʾ ʘʩʦʮʽʘʪʠʚʥʽ 

ʪʘ ʢʦʥʪʝʢʩʪʫʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʟʫʘʣʽʟʘʮʽʾ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ, 

ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʤʦʞʣʠʚʦʩʪʝʡ ʙʝʟʢʽʥʝʯʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʪʘ 

ʤʦʞʫʪʴ ʧʝʨʝʪʚʦʨʶʚʘʪʠʩʷ ʚ ʙʫʜʴ-ʷʢʠʡ ʜʠʟʘʡʥ-ʦʙôʻʢʪ. ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʜʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʪʚʦʨʠʪʠ ʜʠʟʘʡʥʝʨʘʤ ʩʪʘʥʜʘʨʪʥʠʡ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʢʦʜʫ 

ʥʘ ʜʠʟʘʡʥʝʨʩʴʢʠʡ ʪʚʽʨ ʤʠʩʪʝʮʪʚʘ, ʱʦ ʟʥʘʡʰʦʚ ʩʚʦʻ ʚʪʽʣʝʥʥʷ ʯʝʨʝʟ ʘʩʦʮʽʘʪʠʚʥʠʡ, 

ʚʘʨʽʘʪʠʚʥʠʡ ʪʘ ʘʜʘʧʪʠʚʥʠʡ ʧʨʠʥʮʠʧʠ ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʴʥʠʭ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɺ ʩʚʦʶ ʯʝʨʛʫ ʟʤʽʥʘ ʩʧʨʠʡʥʷʪʪʷ ʦʢʨʝʩʣʝʥʦʾ 

ʜʠʟʘʡʥ-ʩʠʩʪʝʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʟʤʽʩʪʦʚʫ, ʚʽʟʫʘʣʴʥʫ ʪʘ ʩʠʩʪʝʤʥʫ ʢʦʥʮʝʧʮʽʾ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʫ ʷʢʝ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʫʪʥʦʩʪʽ ʢʦʜʫ, ʘʜʞʝ ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ ʜʠʟʘʡʥʝʨ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʟʘʧʨʦʛʨʘʤʫʚʘʪʠ ʩʧʨʠʡʥʷʪʪʷ ʚʽʟʫʘʣʴʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʣʶʜʠʥʦʶ ʪʘ ʩʪʚʦʨʠʪʠ ʮʽʣʽʩʥʠʡ ʪʚʽʨ ʤʠʩʪʝʮʪʚʘ. 

ɿʘʚʜʷʢʠ ʜʠʟʘʡʥʝʨʩʴʢʦʤʫ ʤʠʩʣʝʥʥʶ ʣʶʜʠʥʘ ʨʦʟʨʦʙʣʷʻ ʭʫʜʦʞʥʴʦ-ʦʙʨʘʟʥʽ 

ʨʽʰʝʥʥʷ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʩʪʘʣʠʡ ʚʽʟʫʘʣʴʥʠʡ ʚʠʛʣʷʜ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʜʠʟʘʡʥʝʨʩʴʢʫ ʨʦʟʨʦʙʢʫ. ʇʨʦʮʝʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʩʪʘʻ ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʢʦʤ 

ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʢʦʜʫ ʷʢ ʪʚʦʨʫ ʤʠʩʪʝʮʪʚʘ. ɺʽʟʫʘʣʽʟʘʮʽʷ 

ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʜʦʟʚʦʣʷʻ ʜʠʟʘʡʥʝʨʘʤ ʩʚʽʜʦʤʦ ʟʤʽʥʠʪʠ 

ʩʝʨʝʜʦʚʠʱʝ ʽʩʥʫʚʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʟʨʦʙʠʚʰʠ ʡʦʛʦ ʥʦʚʠʤ ʜʠʟʘʡʥ-

ʦʙôʻʢʪʦʤ, ʥʘʧʨʠʢʣʘʜ, ʪʘʪʫ ʘʙʦ ʦʜʷʛ ʟ ʝʣʝʤʝʥʪʘʤʠ ʢʦʜʫ. ɺʥʝʩʝʥʥʷ ʟʤʽʥ ʫ 

ʩʪʘʥʜʘʨʪʥʫ ʙʫʜʦʚʫ ʢʦʜʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʟʫʘʣʴʥʦ-ʦʙʨʘʟʥʦʾ ʤʦʚʠ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʟʘʙʝʟʧʝʯʫʻ ʧʦʷʚʫ ʥʦʚʦʾ ʜʠʟʘʡʥ-ʩʠʩʪʝʤʠ.  

ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʧʨʠʟʚʽʚ ʜʦ ʧʦʷʚʠ 

ʪʨʴʦʭ ʢʦʥʮʝʧʮʽʡ ʧʨʦʻʢʪʫʚʘʥʥʷ ʢʦʜʫ, ʘ ʩʘʤʝ ʟʤʽʩʪʦʚʦʾ, ʚʽʟʫʘʣʴʥʦʾ ʪʘ ʩʠʩʪʝʤʥʦʾ. 

ɺʦʥʠ ʧʦʻʜʥʫʶʪʴ ʚ ʩʦʙʽ ʢʦʥʩʪʨʫʢʮʽʶ ʢʦʜʦʚʘʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʡʦʛʦ ʭʫʜʦʞʥʴʦ-

ʦʙʨʘʟʥʫ ʩʢʣʘʜʦʚʫ, ʱʦ ʬʦʨʤʫʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʚʠʜʽʣʝʥʠʭ ʧʨʠʥʮʠʧʽʚ ʩʪʚʦʨʝʥʥʷ 

ʚʽʟʫʘʣʴʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʪʘʢʠʭ ʷʢ ʘʩʦʮʽʘʪʠʚʥʠʡ, 

ʚʘʨʽʘʪʠʚʥʠʡ ʪʘ ʘʜʘʧʪʠʚʥʠʡ ʧʝʨʝʪʚʦʨʶʶʯʠ ʩʪʘʥʜʘʨʪʥʠʡ ʚʠʛʣʷʜ ʢʦʜʦʚʘʥʠʭ 

ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʥʘ ʜʠʟʘʡʥʝʨʩʴʢʠʡ ʢʦʜ. ʊʦʤʫ, ʪʽʣʴʢʠ ʧʨʠ ʪʽʩʥʽʡ ʚʟʘʻʤʦʜʽʾ 
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ʚʠʱʝ ʦʢʨʝʩʣʝʥʠʭ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʫʜʦʞʥʴʦ-ʦʙʨʘʟʥʽ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʠʟʘʡʥʝʨʘʤʠ ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ 

ʢʦʜʫ ʤʦʞʥʘ ʧʝʨʝʪʚʦʨʠʪʠ ʩʪʘʣʝ ʢʦʜʦʚʘʥʝ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʛʨʘʬʽʯʥʠʡ ʪʚʽʨ 

ʤʠʩʪʝʮʪʚʘ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʚʽʟʫʘʣʽʟʘʮʽʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʚʠʛʣʷʜʫ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʠʤ ʘʣʛʦʨʠʪʤʦʤ: ʢʦʜ ï 

ʘʩʦʮʽʘʮʽʷ ï ʢʦʥʪʝʢʩʪ ï ʚʽʟʫʘʣʽʟʘʮʽʷ ï ʪʚʽʨ ʤʠʩʪʝʮʪʚʘ. ʆʪʞʝ, ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʩʪʘʥʜʘʨʪʥʦʾ ʙʫʜʦʚʠ ʰʪʨʠʭ-ʢʦʜʽʚ, QR-ʢʦʜʽʚ, AR-ʢʦʜʽʚ ʫ ʪʚʦʨʠ ʤʠʩʪʝʮʪʚʘ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʢʨʠʪʪʷ ʜʠʟʘʡʥʝʨʘʤʠ ʭʫʜʦʞʥʴʦʾ ʚʠʨʘʟʥʦʩʪʽ ʪʘ 

ʚʽʟʫʘʣʴʥʦ-ʦʙʨʘʟʥʦʾ ʤʦʚʠ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʧʦʷʚʫ ʥʦʚʦʾ ʜʠʟʘʡʥ-ʩʠʩʪʝʤʠ ʧʨʠʟʥʘʯʝʥʫ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʨʽʟʥʠʭ 

ʩʬʝʨʘʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʩʫʩʧʽʣʴʩʪʚʘ. 

 

3.3. ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʽ ʪʝʥʜʝʥʮʽʾ ʧʨʦʻʢʪʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥ ɹ

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

 

ɺ ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʷʭ ʧʨʦʻʢʪʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʜʦʤʽʥʫʶʯʠʤ ʻ ʚʽʟʫʘʣʴʥʝ ʩʪʨʫʢʪʫʨʥʝ ʬʦʨʤʦʪʚʦʨʝʥʥʷ ʢʦʜʫ ʷʢʝ 

ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʡʦʛʦ ʚʥʫʪʨʽʰʥʴʦʶ ʩʢʣʘʜʦʚʦʶ, ʪʦʙʪʦ ʽʥʬʦʨʤʘʮʽʻʶ ʟʘʢʦʜʦʚʘʥʦʶ ʚ 

ʥʴʦʤʫ. ʊʝʥʜʝʥʮʽʾ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʥʘʧʨʷʤʢʽʚ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʢʦʜʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʟʘʻʤʦʜʽʾ ʭʫʜʦʞʥʴʦʾ ʚʠʨʘʟʥʦʩʪʽ ʪʘ ʚʽʟʫʘʣʴʥʦ-ʦʙʨʘʟʥʦʾ ʤʦʚʠ 

ʢʦʜʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʥ̔ʬʦʨʤʘʮʽʾ.  

ɻʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʫ ʚʠʛʣʷʜʽ 

ʰʪʨʠʭ-ʢʦʜʽʚ, QR-ʢʦʜ̔ʚ ʪʘ AR-ʢʦʜʽʚ ʥʘʙʫʣʠ ʰʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʧʦ ʚʩʴʦʤʫ 

ʩʚʽʪʫ. ʂʦʜʠ ʧʨʦʥʠʢʣʠ ʚ ʙʝʟʣʽʯ ʛʘʣʫʟʝʡ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʜʝʤʦʥʩʪʨʫʶʯʠ 

ʛʥʫʯʢʽʩʪʴ ʽ ʘʜʘʧʪʠʚʥʽʩʪʴ ʮʽʻʾ ʽʥʥʦʚʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ. ɺʘʨʪʦ, ʚʨʘʭʦʚʫʚʘʪʠ 

ʥʠʥʽʰʥʶ ʧʦʰʠʨʝʥʽʩʪʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʘʜʞʝ, 

ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʽʚʥʷ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʩʧʨʠʯʠʥʝʥʦʾ ʧʘʥʜʝʤʽʻʶ, 

ʚʦʥʘ ʩʪʘ̒ ʚʩʝ ʙʽʣʴʰ ʽʥʪʝʛʨʦʚʘʥʦ  ʁ ʚ ʧʦʚʩʷʢʜʝʥʥʝ ʞʠʪʪʷ, ʘ ʪʦʤʫ ʡ ʟʨʦʩʪʘʻ 

ʧʦʪʝʥʮʽʘʣ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʦʞʝ 
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ʧʨʠʟʚʝʩʪʠ ʜʦ ʙʽʣʴʰʦʛʦ ʚʠʟʥʘʥʥʷ ʪʘ ʦʮʽʥʢʠ ʜʠʟʘʡʥʫ ʢʦʜʽʚ ʷʢ ʟʘʢʦʥʥʦʾ ʪʘ 

ʽʥʥʦʚʘʮʽʡʥʦʾ ʬʦʨʤʠ ʤʠʩʪʝʮʪʚʘ.  

ʆʩʥʦʚʥʦʶ ʪʝʥʜʝʥʮʽʻʶ ʫ ʧʨʦʻʢʪʫʚʘʥʥʽ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʩʴʦʛʦʜʥʽ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʧʝʨʝʭʽʜ ʜʦ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫʥʽʚʝʨʩʘʣʴʥʝ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʢʦʞʝʥ 

ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʧʨʦʯʠʪʘʪʠ, ʧʦʙʘʯʠʪʠ ʯʠ ʚʽʜʯʫʪʠ ʢʦʜ ʥʘ ʜʦʪʠʢ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʜʘʧʪʘʮʽʾ ʜʦ 

ʢʦʨʠʩʪʫʚʘʯʘ ʥʘ ʪʘʢʠʭ ʨʽʚʥʷʭ ʚʟʘʻʤʦʜʽʾ, ʥʘʧʨʠʢʣʘʜ, ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ, 

ʚʽʟʫʘʣʴʥʦʤʫ ʯʠ ʪʘʢʪʠʣʴʥʦʤʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʛʣʷʜʘʯʝʚʽ ʦʪʨʠʤʫʚʘʪʠ ʮʽʣʽʩʥʝ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʟʦʙʨʘʞʫʚʘʣʴʥʠʡ ʛʨʘʬʽʯʥʠʡ ʦʙôʻʢʪ. 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʩʝ ʙʽʣʴʰʝ ʜʠʟʘʡʥʝʨʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʫʶʪʴ ʽʟ ʢʦʜʦʚʘʥʠʤʠ ʟʦʙʨʘʞʝʥʥʷʤʠ, ʘʜʞʝ, ʩʴʦʛʦʜʥʽ ʚʦʥʠ ʧʦʻʜʥʫʶʪʴ 

ʪʝʭʥʦʣʦʛʽʾ ʟ ʪʚʦʨʯʽʩʪʶ. ʊʘʢʝ ʧʦʻʜʥʘʥʥʷ ʬʫʥʢʮʽʾ ʪʘ ʝʩʪʝʪʠʢʠ ʩʪʚʦʨʶʻ ʥʦʚʽ 

ʪʝʥʜʝʥʮʽʾ ʧʨʦʻʢʪʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʚʽʪʽ ʪʘ 

ʋʢʨʘʾʥʽ. ʅʘʧʨʠʢʣʘʜ, ʚʠʢʦʥʘʚʮʽ ʚʢʣʶʯʘʶʪʴ QR-ʢʦʜʠ ʚ ʦʙʢʣʘʜʠʥʢʠ ʘʣʴʙʦʤʽʚ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʬʘʥʘʪʘʤ ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʝʢʩʢʣʶʟʠʚʥʦʛʦ ʚʤʽʩʪʫ ʘʙʦ ʧʨʠʭʦʚʘʥʠʭ 

ʪʨʝʢʽʚ [174]. ʅʘʧʨʠʢʣʘʜ, ʢʦʤʧʘʥʽʷ Bacardi Rum, ʷʢʘ ʩʧʽʚʧʨʘʮʶʻ ʟ ʙʨʝʥʜʦʤ 

ʚʫʣʠʯʥʦʛʦ ʦʜʷʛʫ Nahmias ʚʠʧʫʩʪʠʣʘ ʧʝʨʰʫ ʢʘʧʩʫʣʴʥʫ ʢʦʣʝʢʮʽʶ ʚ ʨʘʤʢʘʭ 

ʽʥʽʮʽʘʪʠʚʠ ʚʽʜʩʪʦʶʚʘʪʠ ʛʦʣʦʩʠ, ʷʢʽ ʥʝʜʦʩʪʘʪʥʴʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʤʫʟʠʯʥʽʡ 

ʽʥʜʫʩʪʨʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʝʭʥʦʣʦʛʽʾ ʩʤʘʨʪʬʦʥʽʚ. ʂʦʣʝʢʮʽʷ ʤʘʻ ʚʙʫʜʦʚʘʥʽ QR-

ʢʦʜʠ, ʷʢʽ ʩʧʨʷʤʦʚʫʶʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ ʘʣʴʙʦʤʫ ʥʦʚʠʭ ʤʫʟʠʯʥʠʭ ʚʠʢʦʥʘʚʮʽʚ 

(ʨʠʩ. ɺ.3.3.1). 

ʋ ʩʬʝʨʽ ʤʦʜʠ ʜʠʟʘʡʥʝʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜ̔ʚ ʥʝ ʣʠʰʝ ʚ 

ʜʠʟʘʡʥʽ ʦʜʛ̫ʫ, ʘ ʡ ʘʢʩʝʩʫʘʨʽʚ ʱʦʙ ʩʪʚʦʨʶʚʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʽ ʨʝʯʽ ʷʢʽ ʧʦʻʜʥʫʶʪʴ 

ʩʪʠʣʴ ʽʟ ʪʝʭʥʦʣʦʛʽʷʤʠ [177]. ʅʘʧʨʠʢʣʘʜ, ʥʽʜʝʨʣʘʥʜʩʴʢʝ ʮʠʬʨʦʚʝ ʘʛʝʥʪʩʪʚʦ 

Born05 ʩʪʚʦʨʠʣʦ ʰʘʨʬ çScanwearè ʥʘ ʷʢʦʤʫ ʨʦʟʤʽʱʝʥʠʡ QR-ʢʦʜ, ʜʝ ʧʽʜ ʯʘʩ 

ʩʢʘʥʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽ ʧʝʨʝʭʦʜʠʣʠ ʥʘ ʚʝʙ-ʩʘʡʪ (ʨʠʩ. ɺ.3.3.2). ʊʘʢʽ ʧʨʠʢʣʘʜʠ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʾʭ 

ʧʦʪʝʥʮʽʘʣ, ʘʜʞʝ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʛʦ ʤʠʩʪʝʮʪʚʘ, ʜʠʟʘʡʥ ʢʦʜʦʚʘʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʩʧʦʥʫʢʘʻ ʛʣʷʜʘʯʽʚ ʜʦ ʘʢʪʠʚʥʦʾ ʫʯʘʩʪʽ.  
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ɼʠʟʘʡʥʝʨʠ ʪʘ ʥʘʫʢʦʚʮʽ ʜʦʩʣʽʜʞʫʶʪʴ, ʷʢ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʥʘ ʱʝ ʙʽʣʴʰʝ ʚʧʨʦʚʘʜʠʪʠ ʚ ʤʠʩʪʝʮʴʢʽ ʧʨʘʢʪʠʢʠ, ʱʦ ʧʦʪʝʥʮʽʡʥʦ 

ʧʨʠʟʚʝʜʝ ʜʦ ʧʦʻʜʥʘʥʥʷ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʟ ʢʦʜʘʤʠ ʡ ʻ ʥʦʚʦʶ ʪʝʥʜʝʥʮʽʻʶ 

ʷʢʘ ʤʦʞʝ ʟʤʽʥʠʪʠ ʩʧʦʩʽʙ ʩʧʨʠʡʥʷʪʪʷ ʪʘ ʚʟʘʻʤʦʜʽʾ ʟ ʤʠʩʪʝʮʪʚʦʤ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʝʜʝʥʝ ʥʘʫʢʦʚʠʤ ʞʫʨʥʘʣʦʤ Journal of Business Research ʚʩʪʘʥʦʚʠʣʦ, ʱʦ 

ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʨʦʟʨʦʙʣʝʥʽ ʜʠʟʘʡʥʝʨʘʤʠ ʤʘʶʪʴ 

ʢʨʘʱʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʪʘ ʚʽʟʫʘʣʴʥʫ ʧʨʠʚʘʙʣʠʚʽʩʪʴ, ʘ ʪʦʤʫ ʧʦʢʘʟʫʶʪʴ ʚʠʱʽ 

ʧʦʢʘʟʥʠʢʠ ʚʟʘʻʤʦʜʽʾ, ʥʽʞ ʟʚʠʯʘʡʥʽ ʯʦʨʥʦ-ʙʽʣʽ ʢʦʜʠ [156]. ʅʘʧʨʠʢʣʘʜ, ʢʦʤʧʘʥʽʷ 

Pepsi ʨʦʟʨʦʙʠʣʘ ʫʧʘʢʦʚʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʱʦ ʤʽʩʪʠʪʴ 

QR-ʢʦʜ ʷʢʠʡ ʧʦʢʘʟʫʻ ʮʠʬʨʦʚʽ ʚʝʨʩʽʾ ʚʽʜʦʤʠʭ ʬʫʪʙʦʣʽʩʪʽʚ (ʨʠʩ. ɺ.3.3.3). 

ʉʢʘʥʫʚʘʥʥʷ QR-ʢʦʜʫ ʟ ʙʘʥʦʢ Pepsi ʥʘʜʘʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʥʘʙʫʪʠ ʜʦʩʚʽʜʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʯʝʨʝʟ ʜʦʜʘʪʦʢ ʙʨʝʥʜʫ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ 

ʟʨʦʩʪʘʥʥʷ ʟʘʣʫʯʝʥʦʩʪʽ ʥʘ 20% ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʢʘʤʧʘʥʽʷʤʠ ʟʘ ʪʦʡ 

ʩʘʤʠʡ ʧʝʨʽʦʜ [183]. 

ʄʠʩʪʝʮʪʚʦ ʜʠʟʘʡʥʫ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦʜʦʚʞʫʻ 

ʨʦʟʚʠʚʘʪʠʩʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʽʚ ʜʝʜʘʣʽ ʙʽʣʴʰʝ ʧʨʦʥʠʢʘʻ ʚ ʧʦʚʩʷʢʜʝʥʥʝ ʞʠʪʪʷ 

ʣʶʜʝʡ, ʘ ʪʦʤʫ ʚʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ 

ʧʦʩʪʫʧʦʚʦʛʦ ʧʝʨʝʭʦʜʫ ʚʽʜ ʩʧʦʛʣʷʜʘʥʥʷ ʪʚʦʨʫ ʤʠʩʪʝʮʪʚʘ ʜʦ ʫʯʘʩʪʽ ʛʣʷʜʘʯʘ ʚ 

ʥʴʦʤʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʪʘʻ ʟʘʩʦʙʦʤ ʚʽʟʫʘʣʴʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ 

ʜʠʟʘʡʥʝʨʘ ʟ ʛʣʷʜʘʯʝʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʜʥʠʤ ʽʟ ʘʩʧʝʢʪʽʚ ʤʠʩʪʝʮʪʚʘ ʜʠʟʘʡʥʫ 

ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʻ ʾʭ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʥʘʙʫʪʪʷ 

ʢʦʨʠʩʪʫʚʘʯʝʤ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʦʩʚʽʜʫ.  

ɯʥʪʝʛʨʘʮʽʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʜʦʧʦʚʥʝʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ ʚ ʤʠʩʪʝʮʪʚʦ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʨʦʟʚʠʪʢʫ ʢʦʜʽʚ, ʭʦʯʘ ʾʭʥʻ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʠʢʣʠʢʘʻ ʪʨʫʜʥʦʱʽ. ɼʣʷ ʜʠʟʘʡʥʝʨʽʚ ʪʘʢʘ ʽʥʪʝʛʨʘʮʽʷ ʷʚʣʷʻ ʩʦʙʦʶ 

ʤʠʩʪʝʮʪʚʦ ʤʘʡʙʫʪʥʴʦʛʦ, ʜʝ ʚʟʘʻʤʦʜʽʷ ʟ ʪʚʦʨʘʤʠ ʤʠʩʪʝʮʪʚʘ ʩʪʘʥʝ ʙʘʛʘʪʠʤ ʽ 

ʧʽʜʩʪʫʧʥʠʤ ʜʦʩʚʽʜʦʤ. ʇʦʪʝʥʮʽʘʣ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ ʚʝʣʠʯʝʟʥʠʡ, ʘʜʞʝ, 

ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʤʠʩʪʝʮʪʚʽ ʩʴʦʛʦʜʥʽ ʙʝʟʤʝʞʥʽ ʟʘʚʜʷʢʠ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ.  

ɿʨʦʩʪʘʥʥʷ ʧʦʰʠʨʝʥʦʩʪʽ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ 
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ʫʩʴʦʤʫ ʩʚʽʪʽ ʤʦʞʥʘ ʘʨʛʫʤʝʥʪʫʚʘʪʠ ʾʭ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʶ, ʟʨʫʯʥʽʩʪʶ ʪʘ 

ʝʢʦʣʦʛʽʯʥʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɿ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʣʠʚʦʩʪʽ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʤʫʟʝʾ ʪʘ ʛʘʣʝʨʝʾ ʧʦʯʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʜʠ 

ʱʦʙ ʧʦʢʨʘʱʠʪʠ ʚʨʘʞʝʥʥʷ ʚʽʜʚʽʜʫʚʘʯʽʚ ʥʘʜʘʶʯʠ ʾʤ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʪʘ 

ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʢʦʥʪʝʥʪ. ʅʘʧʨʠʢʣʘʜ, ʥʘ ʢʘʨʪʠʥʽ ʤʦʞʝ ʙʫʪʠ ʚʙʫʜʦʚʘʥʠʡ QR-ʢʦʜ 

(ʨʠʩ. ɺ.2.3.27), ʷʢʠʡ ʩʧʨʷʤʦʚʫʻ ʜʦ ʚʽʜʝʦ, ʥʘ ʷʢʦʤʫ ʭʫʜʦʞʥʠʢ ʦʙʛʦʚʦʨʶʻ ʩʚʦʻ 

ʥʘʪʭʥʝʥʥʷ ʘʙʦ ʚʽʜʢʨʠʚʘʻ ʧʦʛʣʷʜ ʟʘ ʣʘʰʪʫʥʢʠ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ [178]. ʊʘʢʘ 

ʽʥʪʝʛʨʘʮʽʷ ʮʠʬʨʦʚʦʛʦ ʚʤʽʩʪʫ ʚ ʬʽʟʠʯʥʽ ʚʠʪʚʦʨʠ ʤʠʩʪʝʮʪʚʘ ʜʝʤʦʥʩʪʨʫ ̒

ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʷʢ ʟʘʩʦʙʫ, ʷʢʠʡ ʤʦʞʥʘ 

ʘʜʘʧʪʫʚʘʪʠ ʜʦ ʨʽʟʥʠʭ ʩʝʨʝʜʦʚʠʱ ʽ ʢʦʥʪʝʢʩʪʽʚ. ɯʥʰʠʤ ʚʟʽʨʮʝʤ ʙʫʣʦ ʚʠʜʽʣʝʥʦ 

ʽʥʪʝʨʘʢʪʠʚʥʝ ʟʘʧʨʦʰʝʥʥʷ ʚʽʜ ʟ ʧʽʜʪʨʠʤʢʦʶ L'Oreal AR ʨʦʟʨʦʙʣʝʥʝ ʢʠʪʘʡʩʴʢʦ-

ʬʨʘʥʮʫʟʴʢʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ Kivisense. ɼʝʢʦʜʫʚʘʚʰʠ ʢʦʜ ʢʘʤʝʨʦʶ ʪʝʣʝʬʦʥʫ 

ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʨʝʢʣʘʤʫ ʥʦʚʦʾ ʢʦʣʝʢʮʽʾ ʚʽʜ ʢʦʤʧʘʥʽʾ L'Oreal (ʨʠʩ. ɺ.3.3.4). 

ʇʦʻʜʥʘʥʥʷ ʩʫʯʘʩʥʦʾ ʮʠʬʨʦʚʦʾ ʝʩʪʝʪʠʢʠ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʩʴʦʛʦʜʥʽ ʭʫʜʦʞʥʴʦ ʚʧʣʝʪʝʥʽ ʫ ʚʽʟʫʘʣʴʥʫ ʢʦʤʧʦʟʠʮʽʶ ʟ 

ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʚʽʟʝʨʫʥʢʘʤʠ, ʷʩʢʨʘʚʠʤʠ ʛʨʘʜʽʻʥʪʘʤʠ ʢʦʣʴʦʨʽʚ ʽ ʦʨʛʘʥʽʯʥʠʤʠ 

ʬʦʨʤʘʤʠ, ʷʢʽ ʧʣʘʚʥʦ ʚʧʠʩʫʶʪʴʩʷ ʚ ʥʘʚʢʦʣʠʰʥʽʡ ʜʠʟʘʡʥ. ʈʝʟʫʣʴʪʘʪʦʤ ʮʴʦʛʦ ʻ 

ʚʽʟʫʘʣʴʥʘ ʨʦʟʧʦʚʽʜʴ, ʷʢʘ ʥʝ ʚʪʨʘʯʘʻ ʩʚʦʻ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ. ʂʦʣʠ 

ʛʣʷʜʘʯ ʩʢʘʥʫʻ ʢʦʜʦʚʘʥʝ ʟʦʙʨʘʞʝʥʥʷ ʚ ʪʚʦʨʽ ʤʠʩʪʝʮʪʚʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʤʘʨʪʬʦʥʘ 

ʘʢʪʠʚʫʻʪʴʩʷ ʜʦʩʚʽʜ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ. AR-ʢʦʜ ʨʦʟʢʨʠʚʘʻ ʮʠʬʨʦʚʠʡ ʚʤʽʩʪ, 

ʷʢʠʡ ʧʦʢʨʘʱʫʻ ʥ̔ʪʝʨʘʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ, ʘʜʞʝ, ʛʣʷʜʘʯʽ ʤʦʞʫʪʴ ʚʟʘʻʤʦʜʽʷʪʠ ʟ 

ʜʦʧʦʚʥʝʥʠʤ ʢʦʥʪʝʥʪʦʤ ʚʠʢʣʠʢʘʶʯʠ ʟʤʽʥʠ ʚ ʘʥʽʤʘʮʽʾ ʘʙʦ ʚʽʜʢʨʠʚʘʶʯʠ ʧʨʠʭʦʚʘʥʽ 

ʧʦʚʽʜʦʤʣʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʟʚʫʢʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʘʙʦ ʤʫʟʠʢʫ, ʷʢʘ 

ʜʦʧʦʚʥʶ ̒ʚʽʟʫʘʣʴʥʝ ʚʨʘʞʝʥʥʷ ʜʦʜʘʶʯʠ ʩʣʫʭʦʚʠʡ ʚʠʤʽʨ ʜʦ ʪʚʦʨʫ ʤʠʩʪʝʮʪʚʘ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʜʽʙʥʠʭ ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʧʝʨʝʪʚʦʨʶʻ ʛʣʷʜʘʯʘ ʚ ʩʧʽʚʘʚʪʦʨʘ, ʘʜʞʝ ʧʝʨʝʪʚʦʨʶʻ ʧʘʩʠʚʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ 

ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ, ʩʧʦʥʫʢʘʶʯʠ ʛʣʷʜʘʯʽʚ ʜʦʩʣʽʜʞʫʚʘʪʠ ʧʨʠʭʦʚʘʥʽ ʘʩʧʝʢʪʠ ʪʚʦʨʫ 

ʤʠʩʪʝʮʪʚʘ.  

ɻʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʦʭʦʧʣʶʶʪʴ ʨʽʟʥʽ ʩʬʝʨʠ 

ʜʽʷʣʴʥʦʩʪʽ, ʨʦʙʣʷʯʠ ʤʠʩʪʝʮʪʚʦ ʙʽʣʴʰ ʽʥʪʝʨʘʢʪʠʚʥʠʤ ʽ ʜʦʩʪʫʧʥʠʤ. ʅʘʧʨʠʢʣʘʜ, 
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ʢʦʤʧʘʥʽʷ Hungry Howi ʨʝʢʣʘʤʫʻ ʩʝʢʨʝʪʥʝ ʤʝʥʶ ʧʽʮʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ AR-ʢʦʜʽʚ ʪʘ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ. ʂʣʽʻʥʪʠ ʤʦʞʫʪʴ ʚʽʜʩʢʘʥʫʚʘʪʠ 

ɸR-ʢʦʜ ʥʘ ʢʦʨʦʙʢʘʭ ʜʣʷ ʧʽʮʠ Hungry Howie ʪʘ ʢʘʩʦʚʠʭ ʘʧʘʨʘʪʘʭ ʫ ʤʘʛʘʟʠʥʽ, ʱʦʙ 

ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʩʝʢʨʝʪʥʦʛʦ AR-ʤʝʥʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʾʤ ʧʝʨʝʛʣʷʜʘʪʠ ʚʘʨʽʘʥʪʠ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʽʮʠ ʚ ʤʝʥʶ ʚ ʜʦʧʦʚʥʝʥʽʡ ʨʝʘʣʴʥʦʩʪʽ (ʨʠʩ. ɺ.3.3.5). ʑʝ ʦʜʥʠʤ 

ʚʟʽʨʮʝʤ ʻ ʧʘʢʫʚʘʣʴʥʘ ʢʦʨʦʙʢʘ ʜʣʷ ʧʽʮʠ PAC-MAN ʚʽʜ ʢʦʤʧʘʥʽʾ Pizza Hut, ʷʢʘ 

ʟʘʧʫʩʢʘʻ AR-ʛʨʫ ʧʩ̔ʣʷ ʩʢʘʥʫʚʘʥʥʷ ʢʦʜʦʚʘʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ. ʂʦʨʦʙʢʘ ʜʣʷ ʧʽʮʠ ʟ 

ʜʦʧʦʚʥʝʥʦʶ ʨʝʘʣʴʥʽʩʪʶ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʛʨʘʪʠ ʚ ʛʨʫ ʧʨʷʤʦ ʥʘ ʢʦʨʦʙʮʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʦʙʽʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ (ʨʠʩ. ɺ.3.3.6).  

ɯʥʰʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʛʨʘ-ʩʠʤʫʣʷʪʦʨ çAnimal Crossingè ʚʽʜ ʢʦʤʧʘʥʽʾ 

Nintendo, ʜʝ ʩʢʘʥʫʚʘʪʠ QR-ʢʦʜ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝʪʝ ʩʪʚʦʨʠʪʠ ʫʥʽʢʘʣʴʥʠʡ ʦʜʷʛ ʽ 

ʧʨʠʢʨʘʩʠ ʟʘ ʚʣʘʩʥʠʤ ʜʠʟʘʡʥʦʤ. ʂʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʜʽʣʠʪʠʩʷ ʪʘ 

ʽʤʧʦʨʪʫʚʘʪʠ ʥʝʩʪʘʥʜʘʨʪʥʠʡ ʜʠʟʘʡʥ ʦʜʷʛʫ ʨʦʟʰʠʨʶʶʯʠ ʤʦʞʣʠʚʦʩʪʽ ʛʨʠ. ʋ 

çAnimal Crossingè QR-ʢʦʜʠ ʩʣʫʞʘʪʴ ʩʢʘʨʙʥʠʮʝʶ ʢʨʝʘʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʠʟʘʡʥʫ ʦʜʷʛʫ ʛʨʘʚʮʝʤ (ʨʠʩ. ɺ.3.3.7). ɯʥʰʠʤ ʚʟʽʨʮʝʤ ʙʫʣʦ 

ʚʠʟʥʘʯʝʥʦ QR-ʢʦʜʠ ʨʦʙʦ-ʜʦʛʤʝʥʪʦʚʘʥʦʾ ʨʝʘʣʴʥʦʩʪʽ (Robo Dog) ʚʽʜ ʂʽʘ. ɯʜʝʷ 

ʜʠʟʘʡʥʫ ʧʦʣʷʛʘʣʘ ʚ ʪʦʤʫ, ʱʦʙ ʟʨʦʙʠʪʠ ʜʠʟʘʡʥ ʨʝʢʣʘʤʠ ʚʽʟʫʘʣʴʥʦ ʧʨʠʚʘʙʣʠʚʠʤ 

ʟʘ ʜʦʧʦʤʦʛʦʶ QR-ʢʦʜʽʚ. ʂʦʤʧʘʥʽʷ Kia ʩʪʚʦʨʠʣʘ ʙʽʣʽ QR-ʢʦʜʠ ʥʘ ʪʝʤʥʠʭ 

ʧʦʚʝʨʭʥʷʭ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʥʪʨʘʩʪʫ ʪʘ ʢʨʘʱʦʛʦ ʩʢʘʥʫʚʘʥʥʷ (ʨʠʩ. ɺ.3.3.8).  

ʑʝ ʦʜʥʠʤ ʧʨʠʢʣʘʜʦʤ, ʻ ʜʠʟʘʡʥ QR-ʢʦʜʫ ʚʽʜ L'Orʝal Paris. ʂʦʤʧʘʥʽʷ 

ʨʦʟʤʽʩʪʠʣʘ ʨʝʢʣʘʤʥʠʡ ʱʠʪ ʽʟ QR-ʢʦʜʦʤ ʥʘ ʊʘʡʤʩ-ʩʢʚʝʨ ʫ ʅʴʶ-ʁʦʨʢʫ, ʱʦ 

ʥʘʜʘʚʘʣʦ ʢʦʨʠʩʪʫʚʘʯʘʤ ʤʦʞʣʠʚʽʩʪʴ ʥʘʙʫʪʠ ʜʦʩʚʽʜʫ ʢʦʨʠʩʪʫʚʘʥʥʷ ʜʦʧʦʚʥʝʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ ʧʨʝʜʩʪʘʚʣʷʶʯʠ ʥʦʚʠʡ ʧʨʦʜʫʢʪ. ɯʜʝʷ ʜʠʟʘʡʥʫ ʧʦʣʷʛʘʣʘ ʚ 

ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʤʫ ʤʘʨʢʝʪʠʥʛʫ ʚʽʟʫʘʣʴʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʢʦʜʫ (ʨʠʩ. 

ɺ.3.3.9). ʂʦʤʧʘʥʽʷ IKEA ʚʠʩʪʘʚʠʣʘ ʩʢʫʣʴʧʪʫʨʫ ʩʫʤʢʠ ʟ QR-ʢʦʜʦʤ. ʂʦʣʠ 

ʩʧʦʩʪʝʨʽʛʘʯʽ ʩʢʘʥʫʚʘʣʠ ʛʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʫ, ʪʦ ʚʽʜʢʨʠʚʘʣʠ ʜʦʩʚʽʜ 

ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʟʽ ʩʧʝʮʽʘʣʴʥʠʤʠ ʧʨʦʧʦʟʠʮʽʷʤʠ ʜʣʷ ʧʨʦʜʫʢʪʽʚ IKEA (ʨʠʩ. 

ɺ.3.3.10). 

ɻʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʤʠʩʪʝʮʪʚʽ ʥʘʜʘʶʪʴ 

ʜʠʟʘʡʥʝʨʘʤ ʥʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʦʩʚʽʜʫ, ʧʝʨʝʜʘʯʽ 
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ʧʨʠʭʦʚʘʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ ʽ ʟʚôʷʟʢʫ ʟ ʘʫʜʠʪʦʨʽʻʶ ʽʥʥʦʚʘʮʽʡʥʠʤʠ ʩʧʦʩʦʙʘʤʠ. 

ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʜʠʟʘʡʥʝʨʠ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʽʥʪʝʛʨʫʚʘʪʠ ʾʭ ʫ ʩʚʦʾ ʨʦʙʦʪʠ ʩʪʠʨʘʶʯʠ ʤʝʞʽ ʤʽʞ ʬʽʟʠʯʥʠʤʠ ʪʘ 

ʮʠʬʨʦʚʠʤʠ ʬʦʨʤʘʤʠ ʤʠʩʪʝʮʪʚʘ. ɻʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʧʦʻʜʥʫʶʪʴ ʤʠʩʪʝʮʪʚʦ ʥʝ ʣʠʰʝ ʟ ʜʦʧʦʚʥʝʥʦʶ ʨʝʘʣʴʥʽʩʪʶ, ʘ ʡ ʟ 3D-ʘʥʽʤʘʮʽʻʶ ʪʘ 

ʰʪʫʯʥʠʤ ʽʥʪʝʣʝʢʪʦʤ (ʐɯ) ʥʘʜʘʶʯʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʦʩʚʽʜʫ ʷʢʠʡ 

ʩʧʦʥʫʢʘʻ ʛʣʷʜʘʯʽʚ ʜʦʩʣʽʜʞʫʚʘʪʠ ʧʨʠʭʦʚʘʥʽ ʩʝʥʩʠ ʚ ʪʚʦʨʘʭ ʤʠʩʪʝʮʪʚʘ.  

ʅʘʧʨʠʢʣʘʜ, ʢʦʤʧʘʥʽʷ Coca-Cola ʚʠʢʦʨʠʩʪʦʚʫʻ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʱʦʙ 

ʥʘʜʘʪʠ ʢʦʜʘʤ ʝʢʩʢʣʶʟʠʚʥʠʡ ʚʠʛʣʷʜ (ʨʠʩ. ɺ.3.3.11). ʂʦʤʧʘʥʽʷ ʩʧʽʚʧʨʘʮʶʚʘʣʘ ʟ 

ʪʝʭʥʦʣʦʛʦʤ ʽ ʜʠʟʘʡʥʝʨʦʤ ʊʨʦʻʤ ʅʽ (Troy Ni), ʷʢʠʡ ʨʦʟʨʦʙʠʚ QR-ʢʦʜ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʐɯ ʷʢʠʡ ʧʦʻʜʥʫʻ ʤʫʟʠʢʫ, ʚʽʟʫʘʣʴʥʽ ʝʬʝʢʪʠ ʪʘ ʪʝʭʥʦʣʦʛʽʶ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʢʘʥʫʚʘʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʢʦʜʦʚʘʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʘʤʝʨʠ ʪʝʣʝʬʦʥʫ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʫʧ ʜʦ ʧʦʚʥʦʛʦ ʤʫʟʠʯʥʦʛʦ ʚʽʜʝʦ 

ʧʦʚôʷʟʘʥʦʛʦ ʟ ʢʘʤʧʘʥʽʻʶ Coke Studio. ʊʘʢʽ ʜʠʟʘʡʥʝʨʩʴʢʽ QR-ʢʦʜʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ 

ʦʩʪʘʥʥʶ ʽʥʥʦʚʘʮʽʶ ʚ ʧʨʘʛʥʝʥʥʽ Coca-Cola ʧʦʻʜʥʘʪʠ ʚʽʨʪʫʘʣʴʥʠʡ ʜʦʩʚʽʜ ʽʟ 

ʬʽʟʠʯʥʦʶ ʚʟʘʻʤʦʜʽʻʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʛʨʘʬʽʯʥʽ 

ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʨʦʟʢʨʠʚʘʶʪʴ ʟʘʩʪʦʩʫʚʘʥʴ ʪʝʭʥʦʣʦʛʽʾ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ 

ʜʣʷ ʾʭ ʧʨʦʻʢʪʫʚʘʥʥʷ.  

ʑʝ ʦʜʥʠʤ ʧʨʠʢʣʘʜʦʤ, ʻ ʨʦʟʨʦʙʢʘ ʢʦʤʧʘʥʽʾ BMW Group, ʷʢʘ ʩʧʽʚʧʨʘʮʶʻ ʟ 

ʽʛʨʦʚʦʶ ʧʣʘʪʬʦʨʤʦʶ AirConsole, ɺʦʥʠ ʚʠʢʦʨʠʩʪʘʣʠ QR-ʢʦʜ, ʷʢʠʡ ʜʦʧʦʤʘʛʘʻ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʛʨʘʪʠ ʚ ʽʛʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʚʦʾ ʪʝʣʝʬʦʥʠ, ʷʢ ʢʦʥʪʨʦʣʝʨʠ ʥʘ 

ʜʠʩʧʣʝʾ ʘʚʪʦʤʦʙʽʣʷ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʦʜʽʻʚʽ ʪʘ ʧʘʩʘʞʠʨʘʤ ʛʨʘʪʠ, ʧʦʢʠ ʘʚʪʦʤʦʙʽʣʴ 

ʟʘʨʷʜʠʪʴʩʷ (ʨʠʩ. ɺ.3.3.12). ɯʥʰʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʽʥʩʪʨʫʤʝʥʪ çAR Code Object 

Captureè, ʷʢʠʡ ʨʦʙʠʪʴ 3D-ʩʢʘʥʫʚʘʥʥʷ ʜʦʩʪʫʧʥʠʤ ʽ ʣʝʛʢʠʤ. ʇʦʻʜʥʫʶʯʠ 

ʨʝʘʣʴʥʽʩʪʴ ʽ ʮʠʬʨʦʚʽ ʩʬʝʨʠ, ʚʽʥ ʩʧʨʦʱʫʻ ʧʨʦʮʝʩ ʟʡʦʤʢʠ ʜʦʧʦʤʘʛʘʶʯʠ ʨʦʙʠʪʠ 

ʟʦʙʨʘʞʝʥʥʷ ʧʽʜ ʨʽʟʥʠʤʠ ʢʫʪʘʤʠ ʩʪʚʦʨʶʶʯʠ ʨʝʘʣʽʩʪʠʯʥʽ 3D-ʤʦʜʝʣʽ. ɿʘʚʜʷʢʠ 

ʤʠʪʪʻʚʽʡ ʛʝʥʝʨʘʮʽʾ AR-ʢʦʜʫ ʢʦʜʦʚʘʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʷʶʪʴ 

ʩʦʙʦʶ ʽʥʪʝʨʘʢʪʠʚʥʫ ʜʝʤʦʥʩʪʨʘʮʽʶ 3D-ʤʦʜʝʣʝʡ ʫ ʨʦʟʰʠʨʝʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ 

(ʨʠʩ. ɺ.3.3.13). 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʜʦʩʷʛʥʝʥʥʷ ʧʝʨʝʪʚʦʨʠʣʠ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ 
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ʽʥʬʦʨʤʘʮʽʾ ʟ ʧʨʦʩʪʠʭ ʥʦʩʽʾʚ ʜʘʥʠʭ ʥʘ ʫʥʽʚʝʨʩʘʣʴʥʽ ʪʘ ʜʠʥʘʤʽʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ. 

ʆʩʢʽʣʴʢʠ ʪʝʭʥʦʣʦʛʽʷ ʧʨʦʜʦʚʞʫʻ ʨʦʟʚʠʚʘʪʠʩʷ, ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʙʝʟʤʝʞʥʽ. ʅʘʧʨʠʢʣʘʜ, ʚʠʟʥʘʯʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

3D-ʘʥʽʤʘʮʽʾ, ʷʢʘ ʦʞʠʚʣʷʻ ʝʣʝʤʝʥʪʠ ʬʽʟʠʯʥʦʾ ʽʣʶʩʪʨʘʮʽʾ ʧʽʩʣʷ ʩʢʘʥʫʚʘʥʥʷ QR-

ʢʦʜʫ ʚʠʢʦʨʠʩʪʘʚ ʇʘʪʨʽʢ ʆʩʽʥʩʢʽ (Patrick Osinski) ʫ ʩʚʦʾʡ ʨʦʙʦʪʽ çReality 

Unlockedè (ʨʠʩ. ɺ.2.4.4). ɸʥʽʤʘʮʽʷ ʟʦʙʨʘʞʫʻ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʟʦʚʥʽʰʥʴʦʛʦ 

ʚʠʛʣʷʜʫ, ʜʝ ʛʝʦʤʝʪʨʠʯʥʽ ʬʽʛʫʨʠ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʧʨʠʨʦʜʥʽ ʬʦʨʤʠ, 

ʩʠʤʚʦʣʽʟʫʶʯʠ ʟʚôʷʟʦʢ ʤʽʞ ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ ʧʨʠʨʦʜʦʶ ʟʤʽʥʶʶʯʠ ʩʧʨʠʡʥʷʪʪʷ 

ʛʣʷʜʘʯʘ ʩʧʨʠʷʶʯʠ ʛʣʠʙʰʦʤʫ ʟʚôʷʟʢʫ ʟ ʪʚʦʨʦʤ ʤʠʩʪʝʮʪʚʘ [166]. 

ɺ ʤʽʨʫ ʪʦʛʦ ʷʢ ʢʦʤʧʘʥʽʾ ʪʘ ʙʨʝʥʜʠ ʧʨʦʜʦʚʞʫʚʘʪʠʤʫʪʴ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ 

ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʜʦʩʷʛʥʝʥʴ, ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ 

ʥʝʟʘʤʽʥʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʥʘʙʫʪʪʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʦʩʚʽʜʫ ʛʣʷʜʘʯʘʤʠ ʯʝʨʝʟ 

ʢʘʤʝʨʫ ʤʦʙʽʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʜʝ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʥʘʙʫʚʘʪʠ ʨʦʣʽ ʩʧʽʚʘʚʪʦʨʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʬʦʨʤʫʻʪʴʩʷ ʙʝʟʢʦʥʪʘʢʪʥʘ ʚʟʘʻʤʦʜʽʷ ʟ ʪʚʦʨʦʤ ʤʠʩʪʝʮʪʚʘ ʩʪʠʤʫʣʶ ̒

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʝ ʣʠʰʝ ʜʠʟʘʡʥʝʨʘʤʠ, 

ʘ ʡ ʽʥʰʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ ʟʘʮʽʢʘʚʣʝʥʠʭ ʦʩʽʙ. ʆʩʢʽʣʴʢʠ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦʜʦʚʞʫʶʪʴ ʨʦʟʚʠʚʘʪʠʩʷ, ʪʦ ʚʦʥʠ ʩʴʦʛʦʜʥʽ ʟʥʘʭʦʜʷʪʴ 

ʩʚʦʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ɿ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʚʩʝ ʙʽʣʴʰʝ ʩʪʘʶʪʴ 

ʧʦʚôʷʟʘʥʠʤʠ ʟ ʤʦʙʽʣʴʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʱʝ ʙʽʣʴʰ ʧʨʘʢʪʠʯʥʠʤʠ ʪʘ 

ʚʘʞʣʠʚʠʤʠ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʤʫʰʝʥʘ ʙʝʟʢʦʥʪʘʢʪʥʘ ʚʟʘʻʤʦʜʽ ̫ʧʽʜ ʯʘʩ ʧʘʥʜʝʤʽʾ 

COVID-19 ʤʽʥʽʤʽʟʫʚʘʣʘ ʬʽʟʠʯʥʽ ʢʦʥʪʘʢʪʠ, ʪʦʤʫ ʱʝ ʦʜʥʽʻʶ ʛʘʣʫʟʟʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʩʪʘʣʠ ʙʝʟʧʝʯʥʽʰʽ ʪʨʘʥʟʘʢʮʽʾ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ ʤʘʨʢʝʪʠʥʛʫ. ɹʨʝʥʜʠ ʪʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʰʚʠʜʢʦ 

ʘʜʘʧʪʫʚʘʣʠʩʷ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ, ʪʦʤʫ 

ʛʨʘʬʽʯʥʽ ʢʦʜʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʩʴʦʛʦʜʥʽ ʤʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʧʦʻʜʥʘʥʥʽ 

ʬʽʟʠʯʥʦʾ ʪʘ ʮʠʬʨʦʚʦʾ ʩʬʝʨ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. 

ʊʘʢʦʞ, ʤʠʩʪʝʮʪʚʦ ʜʠʟʘʡʥʫ ʛʨʘʬʽʯʥʠʭ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʩʪʠʢʘʻʪʴʩʷ ʟ 

ʢʽʣʴʢʦʤʘ ʧʨʦʙʣʝʤʘʤʠ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʪʝʭʥʽʯʥʽ ʦʙʤʝʞʝʥʥʷ ʪʘ ʜʝʙʘʪʠ ʱʦʜʦ ʾʭ 
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ʭʫʜʦʞʥʴʦʾ ʮʽʥʥʦʩʪʽ. ʗʢ ʽ ʙʫʜʴ-ʷʢʘ ʥʦʚʘ ʪʝʥʜʝʥʮʽʷ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʩʪʠʢʘʶʪʴʩʷ ʟ ʢʨʠʪʠʢʦʶ ʪʘ ʧʝʨʝʰʢʦʜʘʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʾʭ 

ʧʦʪʝʥʮʽʘʣ ʫ ʩʚʽʪʽ ʤʠʩʪʝʮʪʚʘ. ʑʦʙ ʧʦʜʦʣʘʪʠ ʪʘʢʽ ʧʨʦʙʣʝʤʠ ʜʠʟʘʡʥʝʨʠ ʧʦʚʠʥʥʽ 

ʟʙʘʣʘʥʩʫʚʘʪʠ ʝʩʪʝʪʠʢʫ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ. ɼʦʩʣʽʜʞʫʶʯʠ ʧʦʪʝʥʮʽʘʣ ʤʠʩʪʝʮʪʚʘ 

ʜʠʟʘʡʥʫ ʛʨʘʬʽʯʥʠʭ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʜʘʤ ʙʨʘʢʫʻ 

ʢʨʘʩʠ ʯʠ ʝʤʦʮʽʡʥʦʾ ʛʣʠʙʠʥʠ, ʧʨʦʪʝ, ʜʠʟʘʡʥʝʨʠ ʜʦʧʦʤʘʛʘʶʪʴ ʟʤʽʥʠʪʠ ʩʧʨʠʡʥʷʪʪʷ 

ʮʽʻʾ çʥʦʚʦʾ ʬʦʨʤʠ ʤʠʩʪʝʮʪʚʘè ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʾʭʥʶ ʮʽʥʥʽʩʪʴ, ʫʥʽʢʘʣʴʥʽʩʪʴ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʪʘ ʢʨʝʘʪʠʚʥʽʩʪʴ. ʉʧʽʚʧʨʘʮʷ ʤʽʞ ʜʠʟʘʡʥʝʨʘʤʠ ʪʘ ʪʝʭʥʦʣʦʛʘʤʠ 

ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʧʦʜʦʣʘʪʠ ʪʝʭʥʽʯʥʽ ʦʙʤʝʞʝʥʥʷ ʡ ʧʦʢʨʘʱʠʪʠ ʟʦʚʥʽʰʥʽʡ 

ʚʽʟʫʘʣʴʥʠʡ ʚʠʛʣʷʜ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ. ɻʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʤʘʶʪʴ ʙʫʪʠ ʚʽʟʫʘʣʴʥʦ ʧʨʠʚʘʙʣʠʚʠʤʠ ʪʘ ʜʝʢʦʜʫʚʘʪʠʩʷ ʢʘʤʝʨʦʶ 

ʤʦʙʽʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ. ʅʘʧʨʠʢʣʘʜ, ʘʚʪʦʤʦʙʽʣʴʥʘ ʢʦʤʧʘʥʽʷ Volkswagen 

ʨʦʟʤʽʩʪʠʣʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ QR-ʢʦʜʠ ʥʘ ʢʘʧʦʪʽ ʪʘ ʟ ʙʦʢʽʚ ʤʘʰʠʥʠ, ʷʢʽ ʣʶʜʠ 

ʤʦʞʫʪʴ ʩʢʘʥʫʚʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʥʘʜʘʚʰʠ ʘʚʪʦʤʦʙʽʣʶ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʽ 

ʬʫʪʫʨʠʩʪʠʯʥʠʡ ʜʠʟʘʡʥ. ɺʥʦʯʽ ʥʝʦʥʦʚʠʡ ʚʽʟʝʨʫʥʦʢ ʩʚʽʪʠʪʴʩʷ, ʱʦ ʚʠʜʽʣʷʻ 

ʘʚʪʦʤʦʙʽʣʴ ʥʘ ʪʨʘʩʽ ʪʘ ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʚʦʜʽʾʚ, ʱʦ ʧʨʦʾʞʜʞʘʶʪʴ ʧʦʚʟ (ʨʠʩ. 

ɺ.3.3.14). 

ʆʛʣʷʜ ʽʩʥʫʶʯʠʭ ʧʨʦʻʢʪʽʚ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʜʘʚ ʟʤʦʛʫ 

ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʫʪʴ ʟʥʘʡʪʠ ʱʝ 

ʙʽʣʴʰʝ ʧʨʠʟʥʘʯʝʥʥʷ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʜʦʧʦʚʥʝʥʦʶ ʨʝʘʣʴʥʽʩʪʶ, ʪʦʙʪʦ, ʧʦʻʜʥʘʪʠ ʫ 

ʩʦʙʽ ʮʠʬʨʦʚʠʡ ʢʦʥʪʝʥʪ ʪʘ ʨʝʘʣʴʥʠʡ ʩʚʽʪ. ʋ ʨʦʙʦʪʘʭ ʜʠʟʘʡʥʝʨʘ ʟ ʉʐɸ ʗʥʘ 

ʂʝʨʪʽʩʘ (Ian Curtis) ʟʛʝʥʝʨʦʚʘʥʽ ʐɯ QR-ʢʦʜʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚʩʝ ʯʘʩʪʽʰʝ 

ʟʣʠʚʘʶʯʠʩʴ ʚ ʦʜʥʝ ʮʽʣʝ ʟ ʜʦʧʦʚʥʝʥʦʶ ʨʝʘʣʴʥʽʩʪʶ, ʜʝ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʥʦʚʽ 

ʩʧʦʩʦʙʠ ʟʨʦʙʠʪʠ ʮʠʬʨʦʚʫ ʚʟʘʻʤʦʜʽʶ ʙʽʣʴʰ ʧʨʠʨʦʜʥʴʦʶ ʪʘ ʬʦʨʤʫʶʯʠ ʧʨʠ 

ʮʦɹʤʫ ʱʝ ʚʠʜ ʧʨʦʻʢʪʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ (ʨʠʩ. ɺ.3.3.15). 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʯʠʩʣʝʥʥʽ ʧʝʨʝʚʘʛʠ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʚʦʥʠ ʥʝ ʧʦʟʙʘʚʣʝʥʽ ʧʦʪʝʥʮʽʡʥʠʭ ʧʨʦʙʣʝʤ, ʘʜʞʝ, ʷʢ ʽ ʙʫʜʴ-ʷʢʘ 

ʪʝʭʥʦʣʦʛʽʷ, ʱʦ ʚʟʘʻʤʦʜʽʻ ʟ ʢʦʥʬʽʜʝʥʮʽʡʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʙʝʟʧʝʢʘ ʻ ʥʝʚʽʜôʻʤʥʦʶ 

ʯʘʩʪʠʥʦʶ ʢʦʜʫ. ɿʘ ʩʚʦʾʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʢʦʜʠ ʜʦʟʚʦʣʷʶʪʴ ʢʦʨʠʩʪʫʚʘʯʫ 

ʦʪʨʠʤʫʚʘʪʠ ʰʚʠʜʢʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ. ʊʦʤʫ, ʜʠʟʘʡʥʝʨʠ ʨʦʟʨʦʙʣʷʶʯʠ 
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ʢʦʜʦʚʘʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʥʘ ʢʽʙʝʨʙʝʟʧʝʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ, ʘʜʞʝ, ʩʪʠʩʣʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ 

ʝʩʪʝʪʠʯʥʫ ʩʢʣʘʜʦʚʫ ʚʠʨʦʙʫ, ʘ ʥʝ ʙʘʯʝʥʥʷ ʟʘʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʪʘʚʠʪʴ ʧʽʜ 

ʧʠʪʘʥʥʷ ʙʝʟʧʝʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʫ, ʘʜʞʝ, ʪʘʢʠʤ ʯʠʥʦʤ, ʥʝʜʦʙʨʦʩʦʚʽʩʥʽ 

ʚʠʢʦʥʘʚʮʽ ʤʦʞʫʪʴ ʧʦʰʠʨʶʚʘʪʠ ʰʢʽʜʣʠʚʫ ʽʥʬʦʨʤʘʮʽʶ.  

ʇʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʝʨʝʚʘʛʦʶ ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʻ 

ʧʽʜʚʠʱʝʥʘ ʙʝʟʧʝʢʘ. ʆʩʢʽʣʴʢʠ, ʢʦʞʥʝ ʪʘʢʝ ʟʦʙʨʘʞʝʥʥʷ ʚʠʢʦʥʘʥʝ ʧʨʦʬʝʩʽʡʥʠʤʠ 

ʜʠʟʘʡʥʝʨʘʤʠ ʻ ʫʥʽʢʘʣʴʥʠʤ, ʚʦʥʦ ʻ ʙʽʣʴʰ ʩʪʽʡʢʠʤ ʜʦ ʰʘʭʨʘʡʩʴʢʠʭ ʜʽʡ. ʎʝ 

ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʤʘʶʪʴ ʩʧʨʘʚʫ ʟ ʢʦʥʬʽʜʝʥʮʽʡʥʦʶ 

ʽʥʬʦʨʤʘʮʽʻʶ ʘʙʦ ʬʽʥʘʥʩʦʚʠʤʠ ʦʧʝʨʘʮʽʷʤʠ. ʊʘʢʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʜʘʪʢʦʚʠʡ ʨʽʚʝʥʴ ʟʘʭʠʩʪʫ, ʧʽʜʚʠʱʫʶʪʴ 

ʧʝʨʩʦʥʘʣʽʟʘʮʽʶ, ʙʝʟʧʝʢʫ ʪʘ ʜʦʟʚʦʣʷʶʪʴ ʙʨʝʥʜʘʤ ʽ ʢʦʤʧʘʥʽʷʤ ʦʪʨʠʤʘʪʠ ʫʷʚʣʝʥʥʷ 

ʧʨʦ ʚʟʘʻʤʦʜʽʶ ʟ ʢʣʽʻʥʪʘʤʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʰʪʨʠʭ-ʢʦʜʽʚ, QR-ʢʦʜʽʚ ʪʘ AR-ʢʦʜʽʚ ʩʧʨʠʷʻʤ ʟʤʝʥʰʝʥʥʶ 

ʟʘʣʝʞʥʦʩʪʽ ʢʦʤʧʘʥʽʡ ʪʘ ʙʨʝʥʜʽʚ ʚʽʜ ʬʽʟʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʪʘʢʠʭ ʷʢ ʜʨʫʢʦʚʘʥʽ 

ʣʠʩʪʽʚʢʠ, ʙʨʦʰʫʨʠ ʪʘ ʫʧʘʢʦʚʢʘ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʟʥʘʯʥʦ ʟʤʝʥʰʫʶʯʠ ʚʽʜʭʦʜʠ 

ʧʘʧʝʨʫ. ʊʘʢʠʡ ʧʝʨʝʭʽʜ ʻ ʝʢʦʣʦʛʽʯʥʠʤ ʽ ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʠʤ. ʅʘʧʨʠʢʣʘʜ, 

ʥʽʜʝʨʣʘʥʜʩʴʢʘ ʢʦʤʧʘʥʽʷ IKEA ʽʥʪʝʛʨʫʚʘʣʘ QR-ʢʦʜʠ ʫ ʩʚʦʾ ʢʘʪʘʣʦʛʠ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʢʣʽʻʥʪʘʤ ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʨʦʜʫʢʪ ʯʠ ʽʥʩʪʨʫʢʮʽʡ ʱʦʜʦ 

ʧʨʠʜʙʘʥʦʛʦ ʚʠʨʦʙʫ [173]. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʧʦʤʘʛʘʻ ʢʦʤʧʘʥʽʷʤ ʧʽʜʚʠʱʫʚʘʪʠ 

ʩʦʮʽʘʣʴʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʮʽʣʦʤʫ.  

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʥʪʝʛʨʦʚʘʥʽ ʚ ʜʠʟʘʡʥ 

ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʝʨʝʪʠʥ ʪʝʭʥʦʣʦʛʽʡ ʽ 

ʪʚʦʨʯʦʩʪʽ ʟ ʽʥʥʦʚʘʮʽʷʤʠ. ɺʦʥʠ ʨʦʟʰʠʨʶʶʪʴ ʛʦʨʠʟʦʥʪʠ ʭʫʜʦʞʥʴʦʛʦ ʚʠʨʘʞʝʥʥʷ 

ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʟʘʜʫʤʽʚ ʪʘ ʩʧʦʥʫʢʘʶʪʴ ʛʣʷʜʘʯʽʚ ʜʦ ʚʟʘʻʤʦʜʽʾ ʟ ʪʚʦʨʘʤʠ ʤʠʩʪʝʮʪʚʘ 

ʥʦʚʠʤʠ ʩʧʦʩʦʙʘʤʠ. ʊʘʢʦʞ, ʪʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʨʦʟʛʣʷʜʘʪʠ ʛʨʘʬʽʯʥʽ ʢʦʜʦʚʘʥʽ 

ʟʦʙʨʘʞʝʥʥʷ ʚ ʢʦʥʪʝʢʩʪʽ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʜʠʟʘʡʥʫ, ʘʜʞʝ ʚʦʥʠ ʤʘʶʪʴ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʘʜʘʧʪʘʮʽʾ ʜʦ ʢʦʨʠʩʪʫʚʘʯʘ, ʧʽʜʚʠʱʫʶʪʴ ʝʩʪʝʪʠʯʥʫ ʩʢʣʘʜʦʚʫ ʚʠʨʦʙʫ, 

ʜʦʟʚʦʣʷʶʪʴ ʟʘʰʠʬʨʫʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʬʦʨʤʫʶʪʴ ʮʽʣʽʩʥʝ 
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ʫʷʚʣʝʥʥʷ ʧʨʦ ʟʦʙʨʘʞʫʚʘʣʴʥʠʡ ʦʙôʻʢʪ ʪʘ ʧʝʨʝʜʙʘʯʘʶʪʴ ʙʝʟʧʝʯʥʽʩʪʴ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ. 

ʊʝʭʥʦʣʦʛʽʾ ʧʨʦʜʦʚʞʫʶʪʴ ʨʦʟʚʠʚʘʪʠʩʷ ʪʘ ʧʨʦʥʠʢʘʪʠ ʚ ʧʦʚʩʷʢʜʝʥʥʝ ʞʠʪʪʷ 

ʣʶʜʝʡ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʝʨʝʪʠʥ 

ʤʠʩʪʝʮʪʚʘ ʪʘ ʪʝʭʥʦʣʦʛʽʡ. ʄʠʪʮʽ ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʽʥʥʦʚʘʮʽʡʥʽ ʨʦʙʦʪʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʴʦʛʦʜʥʽ ʜʦʣʘʶʪʴ ʮʠʬʨʦʚʠʡ ʨʦʟʨʠʚ ʤʽʞ 

ʘʚʪʦʨʦʤ ʪʚʦʨʫ ʤʠʩʪʝʮʪʚʘ ʪʘ ʛʣʷʜʘʯʝʤ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʠʟʘʡʥ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʷʚʣʷʻ ʩʦʙʦʶ ʧʦʻʜʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʢʨʝʘʪʠʚʥʦʩʪʽ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʩʫʯʘʩʥʫ ʮʠʬʨʦʚʫ ʝʧʦʭʫ. ɼʠʟʘʡʥʝʨʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʨʦʟʰʠʨʶʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʚʠʨʘʞʝʥʥʷ ʾʭ 

ʪʚʦʨʯʦʛʦ ʟʘʜʫʤʫ. 

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʴʦʛʦʜʥʽ ʻ ʙʽʣʴʰʝ ʥʽʞ ʪʨʝʥʜ 

ʜʠʟʘʡʥʫ ï ʮʝ ʚʠʩʦʢʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʢʦʤʧʦʥʝʥʪ ʙʘʛʘʪʴʦʭ ʜʠʟʘʡʥʝʨʩʴʢʠʭ 

ʧʨʦʝʢʪʽʚ. ʊʦʤʫ, ʪʝʥʜʝʥʮʽʾ ʧʨʦʻʢʪʫʚʘʥʥʷ ʚʽʟʫʘʣʴʥʠʭ ʛʨʘʬʽʯʥʠʭ ʢʦʜʦʚʘʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʙʘʟʫʶʪʴʩʷ ʥʘ ʧʝʨʝʦʩʤʠʩʣʝʥʥʽ ʧʦʥʷʪʪʽ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʢʦʥʪʝʢʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ 

ʽʥʪʝʛʨʘʮʽʶ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʟ ʢʦʜʦʤ, ʙʝʟʢʦʥʪʘʢʪʥʫ ʚʟʘʻʤʦʜʽʶ ʟ 

ʢʦʨʠʩʪʫʚʘʯʝʤ, ʧʦʢʨʘʱʝʥʥ ̫ʬʫʥʢʮʽʡ ʙʝʟʧʝʢʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ 

ʢʦʜʫ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʡ 3D-ʘʥʽʤʘʮʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ.  

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3 

 

1. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʚʽʟʫʘʣʴʥʦ-ʦʙʨʘʟʥʦʾ ʤʦʚʠ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʦʢʘʟʘʚ, ʱʦ ʚ ʩʚʦʾʭ ʧʨʦʻʢʪʘʭ ʜʠʟʘʡʥʝʨʠ ʜʦʪʨʠʤʫʶʪʴʩʷ 

ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʩʪʘʣʦʾ ʬʦʨʤʠ ʙʫʜʦʚʠ ʢʦʜʫ ʟʘʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʥʝ ʥʝʭʪʫʶʪʴ ʭʫʜʦʞʥʴʦ-ʦʙʨʘʟʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ 

ʪʘ ʢʦʤʧʦʟʠʮʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʪʘʢʠʡ 

ʧʽʜʭʽʜ ʜʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʢʦʜʫ ʧʝʨʝʜʙʘʯʘʻ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʷʢ ʤʠʩʪʝʮʴʢʦʛʦ ʟʘʩʦʙʫ ʜʣʷ ʚʠʨʘʞʝʥʥʷ ʭʫʜʦʞʥʴʦʛʦ ʟʘʜʫʤʫ 

ʘʚʪʦʨʘ ʟʘʜʣʷ ʧʦʜʘʣʴʰʦʾ ʬʽʟʠʯʥʦʾ ʪʘ ʽʥʪʫʾʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʩʧʦʞʠʚʘʯʝʤ ʯʠ 



153 

 

ʛʣʷʜʘʯʝʤ. 

2. ɼʦʩʣʽʜʞʝʥʦ, ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʪʘ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʭʫʜʦʞʥʴʦ-ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʨʽʰʝʥʥʷ ʪʘ ʙʫʜʦʚʠ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. ɺʠʟʥʘʯʝʥʦ ʾʾ ʦʩʥʦʚʥʽ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ: ʢʦʥʩʪʨʫʢʮʽʷ, ʝʩʪʝʪʠʯʥʠʡ 

ʚʠʛʣʷʜ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʩʢʣʘʜʦʚʽ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʻʜʥʽʩʪʴ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʰʪʨʠʭ-ʢʦʜ̔ʚ, QR-ʢʦʜʽʚ, AR-ʢʦʜʽʚ. 

ɺʠʦʢʨʝʤʣʝʥʦ ʩʪʘʣʽ ʪʘ ʟʤʽʥʥʽ ʩʢʣʘʜʦʚʽ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʽʩʪʷʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʣʦʾ ʬʦʨʤʠ ʢʦʜʫ, ʜʦʜʘʪʢʦʚʠʭ 

ʩʪʠʣʝʫʪʚʦʨʶʶʯʠʭ ʝʣʝʤʝʥʪʽʚ, ʚʨʘʭʫʚʘʥʥʷ ʝʩʪʝʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʜʠʩʝʤʽʥʘʮʽʾ ʪʘ ʦʧʪʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʘʤʝʨʦʶ 

ʜʝʢʦʜʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʛʨʘʬʽʯʥʠʭ ʢʦʜʦʚʘʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʜʦʩʣʽʜʞʝʥʦ ʾʭ ʢʦʤʧʦʟʠʮʽʡʥʫ ʙʫʜʦʚʫ ʪʘ ʥʘʜʘʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʪʠʧʦʚʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʨʽʰʝʥʴ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʠʟʘʡʥʝʨʠ ʧʨʠ 

ʧʨʦʻʢʪʫʚʘʥʥʽ ʢʦʜʫ, ʷʢ ʦʩʥʦʚʥʦʛʦ ʥʦʩʽʷ ʚʽʟʫʘʣʴʥʦʾ ʡ ʪʝʢʩʪʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

3. ɿʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʧʨʠʥʮʠʧʽʚ ʪʘ ʟʘʩʦʙʽʚ ʚʠʨʘʟʥʦʩʪʽ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʢʦʜʫ ʟ 

ʤʝʪʦʶ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʾʭ ʟʘ ʘʥʘʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʟʘʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʻʢʪʫʚʘʥʥʷ ʰʪʨʠʭ-ʢʦʜʽʚ, QR-ʢʦʜʽʚ, AR-ʢʦʜʽʚ. ɼʦʚʝʜʝʥʦ, ʱʦ 

ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʩʧʦʩʦʙʦʤ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʩʠʣʝʥʥʷʤ ʜʠʥʘʤʽʯʥʦʩʪʽ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʝʢʩʪʫ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʩʧʨʠʡʥʷʪʪʷ ʢʦʜʫ ʣʶʜʠʥʦʶ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʚʠʟʥʘʯʘʶʪʴ 

ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʫʪʥʽʩʪʴ ʢʦʜʫ, ʭʫʜʦʞʥʴʦ-ʦʙʨʘʟʥʫ ʩʢʣʘʜʦʚʘ ʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʩʚʽʜʦʤʦʩʪʽ ʛʣʷʜʘʯʘ ʢʦʜʦʚʘʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, ʜʝ ʚʦʥʠ ʚʠʩʪʫʧʘʶʪʴ ʩʢʣʘʜʦʚʦʶ 

ʯʘʩʪʠʥʦʶ ʩʝʨʝʜʦʚʠʱʘ ʫ ʷʢʦʤʫ ʟʥʘʭʦʜʪ̫ʴʩʷ ʪʘ ʦʜʥʦʯʘʩʥʦ ʩʪʘʶʪʴ ʩʢʣʘʜʦʚʦʶ 

ʮʽʣʽʩʥʦʾ ʩʠʩʪʝʤʠ. 

4. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʬʨʘʢʪʘʣ ʷʢ ʩʪʠʣʝʫʪʚʦʨʶʶʯʠʡ ʝʣʝʤʝʥʪ ʫ 

ʬʦʨʤʦʫʪʚʦʨʝʥʥʽ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʜʫ. ɼʦʚʝʜʝʥʦ, ʱʦ ʜʠʟʘʡʥ-

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʬʨʘʢʪʘʣʫ ʻ ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʘʤʦʧʦʜʽʙʥʦʩʪʽ, ʱʦ ʻ ʧʨʦʻʢʪʥʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 
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ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʬʨʘʢʪʘʣ ʤʦʞʝ ʥʘʙʫʚʘʪʠ ʨʽʟʥʦʾ ʬʦʨʤʠ ʪʘ ʨʦʟʤʽʨʫ, ʪʦʤʫ 

ʚʽʜʧʦʚʽʜʥʦ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʙʫʣʦ ʧʦʜʽʣʝʥʦ ʥʘ ʧʨʦʩʪʽ, 

ʩʢʣʘʜʥʽ ʪʘ ʦʨʛʘʥʽʯʥʽ. ɼʦʚʝʜʝʥʦ, ʱʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʨʘʢʪʘʣʫ ʩʪʚʦʨʶʻ ʤʦʞʣʠʚʽʩʪʴ 

ʬʦʨʤʫʚʘʥʥʷ ʧʦʟʠʪʠʚʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʚʽʟʫʘʣʴʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʣʶʜʠʥʘ ʽʥʪʝʨʧʨʝʪʫʚʘʣʘ ʩʪʘʣʫ ʙʫʜʦʚʫ ʢʦʜʫ 

ʟʘʙʝʟʧʝʯʠʚʰʠ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʟ ʢʦʜʦʚʘʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʫ ʛʨʘʬʽʯʥʠʡ ʪʚʽʨ 

ʤʠʩʪʝʮʪʚʘ.  

5. ɼʦʚʝʜʝʥʦ, ʱʦ ʢʦʞʝʥ ʟ ʝʣʝʤʝʥʪʽʚ ʝʩʪʝʪʠʯʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʷʚʣʷʻ ʩʦʙʦʶ ʦʢʨʝʤʫ ʧʨʦʙʣʝʤʘʪʠʢʫ 

ʜʦʩʣʽʜʞʝʥʥʷ. ɺʦʥʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʩʠʩʪʝʤʥʽʩʪʶ ʪʘ ʧʦʪʨʝʙʫʻ ʚʠʦʢʨʝʤʣʝʥʥʷ 

ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʴʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʆʩʥʦʚʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʩʪʚʦʨʝʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʽʚ ʙʫʣʦ ʚʠʜʽʣʝʥʦ 

ʘʩʦʮʽʘʪʠʚʥʠʡ, ʚʘʨʽʘʪʠʚʥʠʡ ʪʘ ʘʜʘʧʪʠʚʥʠʡ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʘʩʦʮʽʘʪʠʚʥʠʡ 

ʧʨʠʥʮʠʧ ʙʘʟʫʻʪʴʩʷ ʥʘ ʬʦʨʤʫʚʘʥʥʽ ʘʩʦʮʽʘʮʽʡ ʪʘ ʤʝʪʘʬʦʨ, ʧʦʚôʷʟʘʥʠʭ ʟ ʢʦʜʦʤ ʪʘ 

ʝʣʝʤʝʥʪʘʤʠ ʡʦʛʦ ʚʟʘʻʤʦʜʽʾ, ʧʨʠʥʮʠʧ ʚʘʨʽʘʪʠʚʥʦʩʪʽ ʬʦʨʤʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʙʝʟʢʽʥʝʯʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʢʦʜʫ, ʘ ʘʜʘʧʪʠʚʥʽʩʪʴ ʢʦʜʫ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʚʟʘʻʤʦʜʽʾ ʟ ʦʪʦʯʫʶʯʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. ʈʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʠʡ ʷʚʣʷʻ ʩʦʙʦʶ 

ʩʭʝʤʫ ʱʦ ʚʽʜʪʚʦʨʶʻ ʜʠʟʘʡʥ-ʧʨʦʮʝʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʰʪʨʠʭ-ʢʦʜʽʚ, QR-ʢʦʜʽʚ, AR-

ʢʦʜʽʚ. ʇʨʝʜʩʪʘʚʣʝʥʠʡ ʘʣʛʦʨʠʪʤ ʜʦʟʚʦʣʷʻ ʧʨʦʨʘʭʫʚʘʪʠ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʨʦʙʦʪʠ 

ʜʠʟʘʡʥʝʨʘ ʥʘʜ ʛʨʘʬʽʯʥʠʤ ʟʦʙʨʘʞʝʥʥʷʤ ʢʦʜʫ, ʘ ʪʘʢʦʞ ʫʜʦʩʢʦʥʘʣʠʪʠ ʚʽʟʫʘʣʴʥʠʡ 

ʦʙʨʘʟ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʨʦʩʣʽʜʢʫʚʘʪʠ ʝʨʛʦʥʦʤʽʯʥʫ 

ʚʟʘʻʤʦʜʽʶ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʫʯʘʩʥʠʭ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʣʶʜʠʥʦʶ. ɺʩʪʘʥʦʚʣʝʥʘ 

ʚʟʘʻʤʦʜʽʷ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʪʚʦʨʠʪʠ ʯʦʨʥʦ-ʙʽʣʠʡ ʢʦʜ ʥʘ ʜʠʟʘʡʥʝʨʩʴʢʠʡ ʪʚʽʨ 

ʤʠʩʪʝʮʪʚʘ, ʱʦ ʧʨʦʻʢʪʫʶʪʴʩʷ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʩʦʮʽʘʮʽʡ ʪʘ ʢʦʥʪʝʢʩʪʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

6. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʨʘʢʪʠʯʥʽ ʘʩʧʝʢʪʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʚʽʟʫʘʣʴʥʦ- ʦʙʨʘʟʥʦʾ 

ʤʦʚʠ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʉʪʨʫʢʪʫʨʥʝ ʬʦʨʤʦʪʚʦʨʝʥʥʷ ʜʦʟʚʦʣʷʻ ʚʽʟʫʘʣʽʟʫʚʘʪʠ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʝʪʘʧʽʚ ʧʨʦʮʝʩʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ, ʽʥʪʝʛʨʘʪʦʨʽʚ ʪʘ 
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ʤʦʜʠʬʽʢʘʪʦʨʽʚ. ɼʦʚʝʜʝʥʦ, ʱʦ ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ ʬʦʨʤʫʶʪʴ ʙʫʜʦʚʫ ʢʦʜʫ ʷʢʘ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʣʦʾ çʩʪʘʥʜʘʨʪʥʦʾè ʬʦʨʤʠ ʢʦʜʫ. ɿʘ ʨʝʘʣʽʟʘʮʽʶ 

ʭʫʜʦʞʥʴʦ-ʧʨʦʻʢʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʚʽʜʧʦʚʽʜʘʶʪʴ ʽʥʪʝʛʨʘʪʦʨʠ, ʘ ʤʦʜʠʬʽʢʘʪʦʨʠ ʚ 

ʩʚʦʶ ʯʝʨʛʫ ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʥʪʝʛʨʘʮʽʶ ʜʠʟʘʡʥʝʨʩʴʢʦʛʦ ʢʦʜʫ ʚ ʩʫʩʧʽʣʴʩʪʚʦ. ɿʘʚʜʷʢʠ 

ʟʜʽʡʩʥʝʥʦʤʫ ʘʥʘʣʽʟʫ ʚʠʢʦʥʘʥʦ ʧʦʜʽʣ ʦʩʥʦʚʥʠʭ ʢʦʥʮʝʧʮʽʡ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʜʠʟʘʡʥʝʨʠ ʚ ʧʨʦʮʝʩʽ ʧʨʦʻʢʪʫʚʘʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʢʦʜʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʚʽʟʫʘʣʴʥʠʭ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʜʝʤʦʥʩʪʨʘʮʽʾ 

ʧʨʦʜʫʢʪʽʚ ʪʘ ʥʦʚʽʪʥʽʭ ʽʥʥʦʚʘʮʽʡʥʠʭ ʡ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʜʦʧʦʚʥʝʥʦʾ, ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʪʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʻ ʦʩʥʦʚʥʠʤʠ 

ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʫ ʨʦʟʚʠʪʢʫ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʧʦʜʘʣʴʰʦʤʫ.  

7. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦ ʥʠʟʢʫ 

ʘʚʪʦʨʩʴʢʠʭ ʧʨʦʻʢʪʽʚ, ʱʦ ʥʘʜʘʣʠ ʟʤʦʛʫ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʘʢʪʠʯʥʫ ʧʝʨʝʚʽʨʢʫ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʜʦʮʽʣʴʥʽʩʪʴ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɺʠʢʦʥʘʥʦ ʧʨʦʻʢʪ çɿʤʽʥʠ 

ʢʫʪ ʟʦʨʫ ʥʘ ʜʠʟʘʡʥè ʜʣʷ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʃʅʊʋ, ʧʨʦʚʝʜʝʥʝ ʩʠʩʪʝʤʘʪʠʯʥʝ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʠʟʘʡʥʫ ʢʦʜ̔ʚ ʜʣʷ ʊʆɺ çɺʆʃʀʅʉʔʂɯ ʆʇʊʀʏʅɯ ʄɽʈɽɾɯè, 

ʨʦʟʨʦʙʣʝʥʦ ʡ ʘʧʨʦʙʦʚʘʥʦ ʢʫʨʩʠ ʟ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʥʘ ʙʘʟʽ ʥʘʚʯʘʣʴʥʦ-

ʥʘʫʢʦʚʦʛʦ ʮʝʥʪʨʫ çVOLYN BUSINESS HUBè ʡ ʦʪʨʠʤʘʥʦ ʧôʷʪʴ ʘʚʪʦʨʩʴʢʠʭ 

ʩʚʽʜʦʮʪʚ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʜʠʩʝʨʪʘʮʽʾ ʘʧʨʦʙʦʚʘʥʦ ʚ ʩʪʘʪʪ ̔ [176], 

ʚʠʩʚʽʪʣʝʥʦ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʩʠʤʧʦʟʽʫʤʽ [177] ʪʘ ʚʩʝʫʢʨʘʾʥʩʴʢʠʭ ʡ ʤʽʞʥʘʨʦʜʥʠʭ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ [9, 11, 25, 38, 12].  
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ɿɸɻɸʃʔʅɯ ɺʀʉʅʆɺʂʀ 

 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʟʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʝʚʦʣʶʮʽʾ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʚʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʪʝʥʜʝʥʮʽʾ ʭʾʥʴʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʦ ʡ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʭʫʜʦʞʥʴʦ-ʦʙʨʘʟʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʦɦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʚʽʪʦʚʽ ʪʘ ʫʢʨʘʾʥʩʴʢʽ 

ʜʠʟʘʡʥʝʨʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʫʥʽʢʘʣʴʥʦʛʦ ʚʽʟʫʘʣʴʥʦʛʦ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʫ. 

1. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʥʘʫʢʦʚʦʛʦ ʚʠʚʯʝʥʥʷ ʪʝʤʠ, 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʜʞʝʨʝʣʴʥʫ ʙʘʟʫ ʽ ʤʝʪʦʜʦʣʦʛʽʶ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʚʝʜʝʥʦ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʝʨʤʽʥʦʣʦʛʽʯʥʦʾ ʙʘʟʠ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʷʢ ʩʢʣʘʜʦʚʦʾ ʤʠʩʪʝʮʪʚʘ 

ʽ ʜʠʟʘʡʥʫ. ɸʥʘʣʽʟ ʜʞʝʨʝʣ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʫʢʦʚʮʽ ʨʦʟʛʣʷʜʘʣʠ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʝ ʣʠʰʝ ʟ ʪʝʭʥʽʯʥʦʛʦ ʙʦʢʫ, ʘ ʡ ʧʨʦʩʣʽʜʢʦʚʫʚʘʣʠ ʾʭ ʨʦʟʚʠʪʦʢ 

ʚ ̔ʩʪʦʨʽʾ ʜʠʟʘʡʥʫ. ɹʫʣʦ ʚʠʦʢʨʝʤʣʝʥʦ ʜʝʢʽʣʴʢʘ ʛʨʫʧ ʜʞʝʨʝʣ: ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ 

ʽʩʪʦʨʠʯʥʽ ʪʘ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʠʩʚʷʯʝʥʽ ʧʠʪʘʥʥʷʤ ʬʦʨʤʫʚʘʥʥʶ ʪʘ ʨʦʟʚʠʪʢʫ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ, ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʽʚ ʫ 

ʦʩʚʽʪʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʙʽʙʣʽʦʪʝʢʘʭ ʪʘ ʘʨʭʽʚʘʭ, ʥʘʫʢʦʚʽ ʧʨʘʮʽ ʧʨʠʩʚʷʯʝʥʽ ʧʨʦʙʣʝʤʘʤ 

ʩʪʘʥʦʚʣʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʠʟʘʡʥʽ, ʙʝʟʧʝʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ 

ʜʝʢʦʜʫʚʘʥʥʷ ʢʦʜʽʚ ʫ ʜʠʟʘʡʥʽ ʪʘ ʞʠʪʪʽ ʩʫʩʧʽʣʴʩʪʚʘ.  

2. ɺʩʝʩʪʦʨʦʥʥʻ ʚʠʩʚʽʪʣʝʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʜʠʟʘʡʥʽ ʟʘʙʝʟʧʝʯʝʥʦ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʶ ʙʘʟʦʶ ʤʘʪʝʨʽʘʣʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʢʦʤʧʣʝʢʩʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʤʝʪʦʜʽʚ, ʱʦ ʤʽʩʪʷʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ, ʪʝʦʨʝʪʠʯʥʽ ʤʝʪʦʜʠ ʥʘʫʢʦʚʦʛʦ 

ʧʽʟʥʘʥʥʷ (ʘʥʘʣʽʟ, ʩʠʥʪʝʟ, ʘʥʘʣʦʛʽʷ, ʬʦʨʤʘʣʽʟʘʮʽʷ), ʤʝʪʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, 

ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʡ ʧʦʨʽʚʥʷʥʥʷ, ʘʙʩʪʨʘʛʫʚʘʥʥʷ, ʽʩʪʦʨʠʯʥʠʡ ʤʝʪʦʜ, ʘ ʪʘʢʦʞ 

ʧʦʨʽʚʥʷʣʴʥʦ-ʪʠʧʦʣʦʛʽʯʥʠʡ, ʢʦʤʧʘʨʘʪʠʚʥʠʡ, ʢʦʤʧʦʟʠʮʽʡʥʠʡ, ʭʫʜʦʞʥʴʦ-

ʩʪʠʣʽʩʪʠʯʥʠʡ ʘʥʘʣʽʟ, ʧʨʠʡʦʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʽ ʪʠʧʦʣʦʛʽʟʘʮʽʾ ʪʘ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ, 

ʱʦ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʭʫʜʦʞʥʴʦʾ ʚʠʨʘʟʥʦʩʪʽ ʪʘ 

ʚʽʟʫʘʣʴʥʦ-ʦʙʨʘʟʥʦʾ ʤʦʚʠ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʻʢʪʫʚʘʥʥʷ ʰʪʨʠʭ-ʢʦʜʽʚ, QR-ʢʦʜʽʚ, 

AR-ʢʦʜʽʚ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʙôʻʢʪʠʚʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ 
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ʜʠʟʘʡʥʽ ʯʝʨʝʟ ʚʨʘʭʫʚʘʥʥʷ ʝʩʪʝʪʠʯʥʦʛʦ ʪʘ ʩʦʮʽʦʢʫʣʴʪʫʨʥʦʛʦ ʢʦʥʪʝʢʩʪʫ ʛʨʘʬʽʯʥʠʭ 

ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥ.ɹ 

3. ʇʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʝʚʦʣʶʮʽʾ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʠʟʘʡʥʽ. ɺʠʩʚʽʪʣʝʥʦ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʬʦʨʤʫʚʘʥʥʷ ʢʦʜʽʚ ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʦ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʣʠ ʥʘ ʾʭ ʨʦʟʚʠʪʦʢ. ɺʠʦʢʨʝʤʣʝʥʦ ʪʘʢʽ ʝʪʘʧʠ 

ʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʛʨʘʬʽʯʥʠʭ ʢʦʜʦʚʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʡ ʫʪʦʯʥʝʥʦ ʾʭ 

ʧʝʨʽʦʜʠʟʘʮʽʶ: ʧʝʨʰʠʡ ï ʨʦʟʨʦʙʢʘ ʩʪʘʣʦʾ ʩʪʨʫʢʪʫʨʠ ʢʦʜʫ, ʜʨʫʛʠʡ ï ʟʘʪʚʝʨʜʞʝʥʥʷ 

ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʢʦʜʫ, ʪʨʝʪʽʡ ï ʧʽʜʚʠʱʝʥʥʷ ʝʩʪʝʪʠʢʠ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʯʝʪʚʝʨʪʠʡ ï ʜʠʥʘʤʽʯʥʠʡ ʢʦʜ, ʧôʷʪʠʡ ï ʢʦʥʪʝʢʩʪʥʝ 

ʧʨʦʻʢʪʫʚʘʥʥʷ, ʰʦʩʪʠʡ ï ʤʘʩʦʚʝ ʧʦʰʠʨʝʥʥʷ ʚ ʩʫʩʧʽʣʴʩʪʚʽ, ʩʴʦʤʠʡ ï ʽʤʝʨʩʠʚʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʷʢ ʟʘʩʽʙ ʮʠʬʨʦʚʽʟʘʮʽʾ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʦʜʷʪʴ ʚʘʞʣʠʚʫ 

ʨʦʣʴ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʢʦʥʪʝʢʩʪʽ ʭʫʜʦʞʥʴʦ-ʧʨʦʝʢʪʥʦʾ 

ʢʫʣʴʪʫʨʠ ʪʘ ʬʦʨʤʫʶʪʴ ʙʘʟʫ ʜʣʷ ʘʥʘʣʽʟʫ ʚʽʟʫʘʣʴʥʦʛʦ ʚʠʛʣʷʜʫ ʰʪʨʠʭ-ʢʦʜʽʚ, QR-

ʢʦʜʽʚ, AR-ʢʦʜʽʚ. 

4. ʇʨʦʚʝʜʝʥʦ ʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ʪʘ ʥʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʨʦʟʨʦʙʣʝʥʦ ʪʠʧʦʣʦʛʽʶ ʩʠʩʪʝʤ ʢʦʜʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʟʘ ʨʽʟʥʠʤʠ 

ʦʟʥʘʢʘʤʠ ʷʢʽ ʚʠʩʚʽʪʣʶʶʪʴ ʜʠʟʘʡʥʝʨʠ ʫ ʩʚʦʾʭ ʨʦʙʦʪʘʭ ʧʽʜ ʯʘʩ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʰʪʨʠʭ-ʢʦʜʽʚ, QR-ʢʦʜʽʚ, AR-ʢʦʜʽʚ. ɺʦʥʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʚʠʜʠ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʪʠʧʠ ʢʦʜʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ, ʩʧʦʩʦʙʠ ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʤʝʪʦʜʠ ʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʬʫʥʢʮʽʦʥʘʣʴʥʝ 

ʧʨʠʟʥʘʯʝʥʥʷ. ɺʠʦʢʨʝʤʣʝʥʽ ʩʢʣʘʜʦʚʽ ʬʦʨʤʫʶʪʴ ʫʷʚʣʝʥʥʷ ʧʨʦ ʛʨʘʬʽʯʥ ̔

ʟʦʙʨʘʞʝʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʷʢ ʮʽʣʽʩʥʫ ʩʠʩʪʝʤʫ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʦʚʥʽʰʥʽʡ 

ʚʠʛʣʷʜ ʢʦʜʦʚʘʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʾʾ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʟʘ 

ʩʬʝʨʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʜʠʟʘʡʥʽ: ʜʠʟʘʡʥ ʫʧʘʢʦʚʢʠ, ʜʠʥʘʤʽʯʥʘ ʘʡʜʝʥʪʠʢʘ, ʚʝʙ-

ʜʠʟʘʡʥ, ʜʠʟʘʡʥ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ, ʧʦʣʽʛʨʘʬʽʶ, ʟʦʚʥʽʰʥʶ ʨʝʢʣʘʤʫ, ʤʠʩʪʝʮʪʚʦ, 

ʽʣʶʩʪʨʘʮʽʶ, ʘʨʭʽʪʝʢʪʫʨʥʠʡ ʜʠʟʘʡʥ, ʣʘʥʜʰʘʬʪʥʠʡ ʜʠʟʘʡʥ, ʜʠʟʘʡʥ ʦʜʷʛʫ, 

ʬʫʪʫʨʠʩʪʠʯʥʠʡ ʜʠʟʘʡʥ, ʽʥʜʫʩʪʨʽʘʣʴʥʠʡ ʜʠʟʘʡʥ, ʬʝʰʥ-ʜʠʟʘʡʥ, ʤʦʫʰʠʥ-ʜʠʟʘʡʥ, 

ʙʝʟʧʝʯʥʠʡ ʜʠʟʘʡʥ ʪʘ ʝʢʦʣʦʛʽʯʥʠʡ ʜʠʟʘʡʥ.  

5. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʝʨʝʜʦʚʠʱʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʻ ʚʘʞʣʠʚʠʤ, ʪʦʤʫ ʚʘʛʦʤʦʶ ʩʢʣʘʜʦʚʦʶ ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ 
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ʚʠʩʪʫʧʘʻ ʢʦʥʪʝʢʩʪʥʠʡ ʟʤʽʩʪ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, ʱʦ ʬʦʨʤʫʻ ʡʦʛʦ ʩʧʝʮʠʬʽʢʫ 

ʧʨʦʻʢʪʫʚʘʥʥʷ. ɻʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʰʪʨʠʭ-ʢʦʜʽʚ, QR-ʢʦʜʽʚ, AR-ʢʦʜʽʚ ʙʫʣʦ 

ʢʣʘʩʠʬʽʢʦʚʘʥʦ ʟʘ ʨʽʚʥʝʤ ʧʦʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʜʦ ʛʣʷʜʘʯʘ ʥʘ: ʧʨʦʩʪʽ, ʩʢʣʘʜʥʽ ʪʘ 

ʥʘʜʩʢʣʘʜʥʽ ʢʦʜʠ, ʜʝ ʢʦʜʦʚʘʥ ̔ʟʦʙʨʘʞʝʥʥʷ ʤʽʩʪʷʪʴ ʜʠʟʘʡʥʝʨʩʴʢʠʡ ʪʘ ʘʥʽʤʦʚʘʥʠʡ 

ʢʦʜʠ, ʧʨʝʜʤʝʪʥʘ ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʤʘʻ ʥʘ ʤʝʪʽ ʨʦʟʨʦʙʢʫ ʜʦʚʛʦʚʽʯʥʠʭ ʪʘ 

ʩʝʟʦʥʥʠʭ ʢʦʜʽʚ, ʧʨʦʩʪʦʨʦʚʘ ʢʦʜʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʚʽʜʦʙʨʘʞʘʻ ʜʠʟʘʡʥ-

ʧʨʦʻʢʪʫʚʘʥʥʷ ʩʚʽʪʣʦ-ʪʽʥʴʦʚʠʭ ʪʘ ʤʥʦʞʠʥʥʠʭ ʢʦʜʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʩʥʦʚʥʫ 

ʨʦʣʴ ʫ ʧʨʦʮʝʩʽ ʧʝʨʝʪʚʦʨʝʥʥʷ çʩʪʘʥʜʘʨʪʥʦʛʦè ʢʦʜʫ ʥʘ ʪʚʽʨ ʤʠʩʪʝʮʪʚʘ ʟʘʡʤʘʶʪʴ 

ʜʠʟʘʡʥʝʨʠ. 

6. ɼʦʩʣʽʜʞʝʥʦ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦ ʭʫʜʦʞʥʴʦ-ʦʙʨʘʟʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʠʟʘʡʥʽ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʢʦʤʧʦʟʠʮʽʡʥʘ ʙʫʜʦʚʘ 

ʢʦʜ̔ʚ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʢʦʥʩʪʨʫʢʮʽʶ, ʝʩʪʝʪʠʯʥʠʡ ʚʠʛʣʷʜ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʝ 

ʧʨʠʟʥʘʯʝʥʥʷ, ʷʢʠʤ ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʩʪʘʣʘ ʬʦʨʤʘ ʢʦʜʫ, ʟʘʜʽʷʥʽ ʜʣʷ 

ʬʦʨʤʦʪʚʦʨʝʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʩʪʠʣʝʫʪʚʦʨʶʶʯʽ ʝʣʝʤʝʥʪʠ, ʝʩʪʝʪʠʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʜʠʩʝʤʽʥʘʮʽʷ ʪʘ ʦʧʪʠʯʥʘ ʽʜʝʥʪʠʬʽʢʘʮʽ,̫ ʷʢ ʟʘʢʣʶʯʥʠʡ ʝʪʘʧ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʮʴʦʤʫ ʜʠʟʘʡʥʝʨ ʧʝʨʝʪʚʦʨʶʻ ʩʪʘʣʫ ʙʫʜʦʚʫ ʯʦʨʥʦ-ʙʽʣʦʛʦ 

ʰʪʨʠʭ-ʢʦʜʫ, QR-ʢʦʜʫ ʯʠ AR-ʢʦʜʫ ʥʘ ʪʚʽʨ ʤʠʩʪʝʮʪʚʘ, ʘ ʛʣʷʜʘʯ ʚ ʩʚʦʶ ʯʝʨʛʫ ʟ 

ʩʧʦʩʪʝʨʽʛʘʯʘ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʩʧʽʚʘʚʪʦʨʘ ʪʚʦʨʫ ʜʝʢʦʜʫʶʯʠ ʛʨʘʬʽʯʥʝ ʢʦʜʦʚʘʥʝ 

ʟʦʙʨʘʞʝʥʥʷ ʢʘʤʝʨʦʶ ʤʦʙʽʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ʩʧʦʛʣʷʜʘʶʯʠ ʪʘʢʠʤ ʯʠʥʦʤ ʥʝ ʣʠʰʝ 

ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʢʦʜʫ, ʘ ʡ ʡʦʛʦ ʚʥʫʪʨʽʰʥʽʡ ʟʤʽʩʪ. 

7. ɺʠʚʯʝʥʥʷ ʟʘʩʦʙʽʚ ʚʠʨʘʟʥʦʩʪʽ ʪʘ ʧʨʠʥʮʠʧʽʚ ʧʨʦʻʢʪʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʰʪʨʠʭ-ʢʦʜʽʚ, QR-ʢʦʜʽʚ, AR-ʢʦʜʽʚ ʚ ʜʠʟʘʡʥʽ ʜʦʟʚʦʣʠʣʦ 

ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʾʾ ʟʘ ʘʥʘʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʘ ʩʘʤʝ: ʨʦʟʢʨʠʪʪʷ ʥʦʚʠʭ 

ʩʪʦʨʽʥ ʦʙôʻʢʪʘ, ʽʤʽʪʘʮʽʷ ʦʙʨʘʟʫ, ʬʦʥ ʷʢ ʜʦʧʦʚʥʝʥʥʷ ʦʙʨʘʟʫ, ʜʝ ʩʝʨʝʜʦʚʠʱʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʙʫʚʘʻ ʢʦʥʪʝʢʩʪʥʦʛʦ ʟʥʘʯʝʥʥʷ ʪʘ ʤʥʦʞʠʥʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʽʚ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʻʜʠʥʦʛʦ ʦʙʨʘʟʫ. ʈʝʟʫʣʴʪʘʪʦʤ ʩʪʘʣʘ 

ʨʦʟʨʦʙʢʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʢʦʜʦʚʘʥʦ ʾ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʚʠʜʽʣʝʥʠʤʠ ʚʽʟʫʘʣʴʥʠʤʠ ʪʘ 

ʢʦʤʧʦʟʠʮʽʡʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

8. ɼʦʩʣʽʜʞʝʥʦ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʬʨʘʢʪʘʣ ʻ ʙʘʟʦʚʠʤ ʩʪʠʣʝʫʪʚʦʨʶʶʯʠʤ 

ʝʣʝʤʝʥʪʦʤ ʫ ʬʦʨʤʦʫʪʚʦʨʝʥʥʽ ʩʪʨʫʢʪʫʨʥʠʭ ʯʘʩʪʠʥ ʰʪʨʠʭ-ʢʦʜʽʚ, QR-ʢʦʜʽʚ, AR-
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ʢʦʜʽʚ. ʂʦʜʦʚʘʥʽ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʢʣʘʩʠʬʽʢʦʚʘʥʦ ʟʘ ʦʩʥʦʚʥʠʤʠ ʚʽʟʫʘʣʴʥʠʤʠ 

ʽ ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʜʠʟʘʡʥʝʨʠ: ʧʨʦʩʪʽ, ʷʢʽ ʤʽʩʪʷʪʴ ʣʽʥʽʡʥʽ ʪʘ ʛʝʦʤʝʪʨʠʯʥʽ 

ʬʦʨʤʠ (ʪʨʠʢʫʪʥʽ, ʢʨʘʧʢʦʚʽ, ʢʚʘʜʨʘʪʥʽ), ʩʢʣʘʜʥʽ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʦʙôʻʤʥʠʭ 

ʬʽʛʫʨ, ʢʘʣʽʛʨʘʬʽʯʥʦʛʦ ʧʠʩʴʤʘ, ʩʠʤʚʦʣʽʚ ʪʘ ʘʙʩʪʨʘʢʪʥʠʭ ʬʦʨʤ ʽ ʦʨʛʘʥʽʯʥʽ, ʱʦ 

ʤʽʩʪʷʪʴ ʨʦʩʣʠʥʥ,̔ ʟʦʦʤʦʨʬʥ ̔ ʪʘ ʘʥʪʨʦʧʦʤʦʨʬʥ ̔ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʙʫʜʴ-ʷʢʦʤʫ ʛʨʘʬʽʯʥʦʤʫ ʟʦʙʨʘʞʝʥʥʽ QR-ʢʦʜʫ ʯʠ AR-ʢʦʜʫ 

ʬʨʘʢʪʘʣʠ ʤʦʞʫʪʴ ʚʠʜʦʟʤʽʥʶʚʘʪʠʩʷ ʡ ʙʫʪʠ ʚʟʘʻʤʦʟʘʤʽʥʥʠʤʠ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʬʦʨʤʫʻ ʰʠʨʦʢʝ ʧʦʣʝ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʚʽʟʫʘʣʴʥʦʛʦ ʚʠʛʣʷʜʫ ʛʨʘʬʽʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

9. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʩʪʨʫʢʪʫʨʥʝ ʬʦʨʤʦʪʚʦʨʝʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ, ʽʥʪʝʛʨʘʪʦʨʽʚ ʪʘ 

ʤʦʜʠʬʽʢʘʪʦʨʽʚ. ɯʜʝʥʪʠʬʽʢʘʪʦʨʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʩʪʘʣʫ ʩʪʘʪʠʯʥʫ ʬʦʨʤʫ 

ʢʦʜʫ, ʱʦ ʻ ʙʘʟʦʚʦʶ. ɯʥʪʝʛʨʘʪʦʨʠ ʚʠʩʪʫʧʘʶʪʴ ʦʩʥʦʚʥʠʤʠ ʩʪʠʣʝʫʪʚʦʨʶʶʯʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ (ʦʙʨʘʟ, ʢʦʣʽʨ, ʰʨʠʬʪ ʪʘ ʽʥ.). ɺʦʥʠ ʩʣʫʞʘʪʴ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʤʘʪʨʠʮʽ 

ʚʘʨʽʘʥʪʽʚ ʚʠʜʦʟʤʽʥʠ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʢʦʜʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʬʨʘʢʪʘʣʽʚ. ʄʦʜʠʬʽʢʘʪʦʨʠ ï ʮʝ ʞ ʢʦʤʧʦʥʝʥʪʠ, ʢʦʪʨʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ ʪʘ ʽʥʪʝʛʨʘʪʦʨʽʚ. ɰʭ ʚʟʘʻʤʦʜʽʷ ʧʝʨʝʜʙʘʯʘʻ 

ʫʪʚʦʨʝʥʥʷ ʮʽʣʽʩʥʦʛʦ ʜʠʟʘʡʥ-ʧʨʦʜʫʢʪʫ. ɯʜʝʥʪʠʬʽʢʘʪʦʨʠ, ʽʥʪʝʛʨʘʪʦʨʠ ʪʘ 

ʤʦʜʠʬʽʢʘʪʦʨʠ ʬʦʨʤʫʶʪʴ ʜʠʟʘʡʥʝʨʩʴʢʠʡ ʢʦʜ, ʱʦ ʜʝʢʦʜʫʻ ʣʶʜʠʥʘ ʢʘʤʝʨʦʶ 

ʪʝʣʝʬʦʥʫ. 

10. ʉʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʧʨʠʥʮʠʧʠ ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʴʥʠʭ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʦʥʠ ʤʽʩʪʷʪʴ ʘʩʦʮʽʘʪʠʚʥʠʡ, ʚʘʨʽʘʪʠʚʥʠʡ 

ʪʘ ʘʜʘʧʪʠʚʥʠʡ ʧʨʠʥʮʠʧʠ ʷʢʽ ʬʦʨʤʫʶʪʴ ʚʽʟʫʘʣʴʥʫ, ʟʤʽʩʪʦʚʫ ʪʘ ʩʠʩʪʝʤʥʫ 

ʢʦʥʮʝʧʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʜʠʟʘʡʥʽ ʪʘ ʩʝʨʝʜʦʚʠʱʽ. 

ʈʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤ ʧʨʦʻʢʪʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʫʥʽʚʝʨʩʘʣʴʥʫ ʤʦʜʝʣʴ ʩʪʚʦʨʝʥʥʷ ʢʦʜʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʢʦʜʦʚʘʥʝ ʟʦʙʨʘʞʝʥʥʷ ʰʪʨʠʭ-ʢʦʜʫ, QR-ʢʦʜʫ ʯʠ AR-ʢʦʜʫ ʚʠʜʦʟʤʽʥʶʻʪʴʩʷ ʪʘ 

ʧʨʦʻʢʪʫʻʪʴʩʷ ʜʠʟʘʡʥʝʨʦʤ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʩʦʮʽʘʮʽʡ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʦʥʪʝʢʩʪʫ ʪʘ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʧʦʚʥʦʮʽʥʥʠʡ ʪʚʽʨ ʤʠʩʪʝʮʪʚʘ.  
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ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ 
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2024. ɺʠʧ. 4(34). ʉ. 237ï244. https://doi.org/10.32782/2415-8151.2024.34.27 

https://doi.org/10.2478/mik-2023-0010S
https://doi.org/10.24867/JGED-2024-2-051
https://doi.org/10.5281/zenodo.7697167
https://doi.org/1%200.30857/2617-%200272.2022.1.2
https://doi.org/1%200.30857/2617-%200272.2022.1.2
https://doi.org/10.30857/26170272.2023.2.9
https://doi.org/10.32782/2415-8151.2023.29-30.16
https://doi.org/10.32782/2415-8151.2023.29-30.16
https://doi.org/10.30857/2617-0272.2023.4.8
https://doi.org/10.32782/2415-8151.2024.34.27
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ʉʚʽʜʦʮʪʚʘ ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ: 

1. ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ ʥʘ ʪʚʽʨ ˉ 123345 

ʃʽʪʝʨʘʪʫʨʥʦ-ʧʠʩʴʤʦʚʠʡ ʪʚʽʨ ʟ ʢʨʝʩʣʝʥʥʷʤ çɿʘʢʣʘʜʢʘ ʜʣʷ ʧʽʜʨʫʯʥʠʢʘ 

çʂʦʩʤʦʩè. ɸʚʪʦʨʠ ʪʘ ʚʣʘʩʥʠʢʠ: ʇʫʟʴ ɸ.ɼ., ɺʦʨʦʙʯʫʢ ʄ.ʉ. ɿʘʨʝʻʩʪʨʦʚʘʥʦ ʚ 

ʜʝʨʞʘʚʥʦʤʫ ʨʝʻʩʪʨʽ 31 ʩʽʯʥʷ 2024ʨ. 

2. ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ ʥʘ ʪʚʽʨ ˉ 117516 ʊʚʽʨ 

ʫʞʠʪʢʦʚʦʛʦ ʤʠʩʪʝʮʪʚʘ çʋʧʘʢʦʚʢʘ ʜʣʷ ʩʦʣʦʤʢʠ çSolomkaè. ɸʚʪʦʨʠ ʪʘ 

ʚʣʘʩʥʠʢʠ: ɹʦʞʢʦ ʉ.ʇ., ɺʦʨʦʙʯʫʢ ʄ.ʉ. ɿʘʨʝʻʩʪʨʦʚʘʥʦ ʚ ʜʝʨʞʘʚʥʦʤʫ ʨʝʻʩʪʨʽ 

24 ʙʝʨʝʟʥʷ 2024ʨ. 

3. ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ ʥʘ ʪʚʽʨ ˉ 116548 

ʃʽʪʝʨʘʪʫʨʥʠʡ ʦʧʠʩ ʟ ʽʣʶʩʪʨʘʮʽʷʤʠ çɽʢʦ-ʩʫʤʢʘ çGlactic Hubbleè. ɸʚʪʦʨʠ ʪʘ 

ʚʣʘʩʥʠʢʠ: ʇʫʰʢʘʨʥʘ ʉ.ʉ., ɺʦʨʦʙʯʫʢ ʄ.ʉ. ɿʘʨʝʻʩʪʨʦʚʘʥʦ ʚ ʜʝʨʞʘʚʥʦʤʫ 

ʨʝʻʩʪʨʽ 23 ʣʶʪʦʛʦ 2023ʨ. 

4. ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ ʥʘ ʪʚʽʨ ˉ 116549 ʆʧʠʩ ʟ 

ʽʣʶʩʪʨʘʮʽʷʤʠ çʅʘʩʪʽʣʴʥʘ ʛʨʘ çʋʢʨʘʾʥʘ. ʇʨʠʛʦʜʠ ʥʘ ʦʩʪʨʦʚʘʭè. ɸʚʪʦʨʠ ʪʘ 

ʚʣʘʩʥʠʢʠ: ʊʝʨʝʱʫʢ ʉ.ɺ., ɺʦʨʦʙʯʫʢ ʄ.ʉ. ɿʘʨʝʻʩʪʨʦʚʘʥʦ ʚ ʜʝʨʞʘʚʥʦʤʫ 

ʨʝʻʩʪʨʽ 23 ʣʶʪʦʛʦ 2023ʨ. 

5. ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ ʥʘ ʪʚʽʨ ˉ 115084 Cʢʣʘʜʝʥʠʡ 

ʪʚʽʨ çʅʘʩʪʽʣʴʥʘ ʛʨʘ ʜʣʷ ʚʝʣʠʢʠʭ ʽ ʤʘʣʝʥʴʢʠʭ ʧʘʪʨʽʦʪʽʚ çʇʘʣʷʥʠʮʷè. ɸʚʪʦʨʠ 

ʪʘ ʚʣʘʩʥʠʢʠ: ɺʦʨʦʙʯʫʢ ʄ.ʉ., ʉʢʣʷʨʝʥʢʦ ʅ.ɺ. ɿʘʨʝʻʩʪʨʦʚʘʥʦ ʚ ʜʝʨʞʘʚʥʦʤʫ 

ʨʝʻʩʪʨʽ 4 ʞʦʚʪʥʷ 2022ʨ. 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʷʢʽ ʟʘʩʚʽʜʯʫʶʪʴ ʘʧʨʦʙʘʮʽʶ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ: 

1. Vorobchuk M., Pashkevych K., Zhuozhao X., Dai W. QR-code as a source of 

creating decorative elements in the fashion industry. V-th international 

symposium: Creativitate. Tehnologie. Marketing, 2023. Moldova: Technical 

University of Moldova, 2023. P. 90-94. 

https://repository.utm.md/bitstream/handle/5014/24836/Simpoz-Creativitate-

Tehnologie-Marketing-2023-p90-94.pdf?sequence=1&isAllowed=y  

2. ɺʦʨʦʙʯʫʢ ʄ.ʉ., ʇʘʰʢʝʚʠʯ ʂ. ʃ., ʗʢʦʚʣʻʚ ʄ.ɯ., ʉʢʣʷʨʝʥʢʦ ʅ.ɺ. ʂʦʜʦʚʘʥʘ 

ʽʥʬʦʨʤʘʮʽʷ ʷʢ ʽʥʥʦʚʘʮʽʡʥʠʡ ʟʘʩʽʙ ʫ ʜʠʟʘʡʥʽ ʨʝʢʣʘʤʠ. ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ 

https://repository.utm.md/bitstream/handle/5014/24836/Simpoz-Creativitate-Tehnologie-Marketing-2023-p90-94.pdf?sequence=1&isAllowed=y
https://repository.utm.md/bitstream/handle/5014/24836/Simpoz-Creativitate-Tehnologie-Marketing-2023-p90-94.pdf?sequence=1&isAllowed=y


186 

 

ʩʫʯʘʩʥʦʛʦ ʜʠʟʘʡʥʫ: ʟʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ IV ʄʽʞʥʘʨʦʜʥʦʾ  

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ, ʤ. ʂʠʾʚ, 27 ʢʚʽʪʥʷ  

2022 ʨʦʢʫ. ʂʠʾʚ: ʂʅʋʊɼ, 2022. ʉ. 282-284. 

https://ibn.idsi.md/sites/default/files/imag_file/%2Bɼʠʟʘʡʥ%2B2022_ʊ2_com

pressed.pdf  

3. ɺʦʨʦʙʯʫʢ ʄ.ʉ., ʉʢʣʷʨʝʥʢʦ ʅ.ɺ. ʂʦʜ ʷʢ ʟʘʩʽʙ ʩʪʚʦʨʝʥʥʷ ʦʙʨʘʟʫ ʚ ʜʠʟʘʡʥʽ 

ʚʽʟʫʘʣʴʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ. ɻʨʘʘʣʴ ʥʘʫʢʠ. 2021. ˉ1. ʉ. 545-547. 

https://doi.org/10.36074/grail-of-science.19.02.2021.116  

4. ʉʢʣʷʨʝʥʢʦ ʅ.ɺ., ʂʘʣʠʪʶʢ (ɺʦʨʦʙʯʫʢ) ʄ.ʉ. ʌʦʨʤʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ȿȳɻOɆ, 2020. ˉ1. ʉ. 106ï107. 

https://doi.org/10.36074/03.04.2020.v3.33  

5. ʐʠʥʢʘʨ ɸ.ɺ., ɺʦʨʦʙʯʫʢ ʄ.ʉ. VR ʪʝʭʥʦʣʦʛʽʾ ï ̔ ʥʥʦʚʘʮʽʡʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʚ ʜʠʟʘʡʥʽ. ʊʨʘʜʠʮʽʾ ʪʘ ʥʦʚʘʮʽʾ ʚ ʜʠʟʘʡʥʽ: ʟʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ ɯ 

ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʪʘ 

ʩʪʫʜʝʥʪʽʚ, ʤ. ʃʫʮʴʢ, 27 ʪʨʘʚʥʷ 2022 ʨʦʢʫ. ʃʫʮʴʢ: ʃʅʊʋ, 2022. ʉ. 79-83. 

6. ɺʦʨʦʙʯʫʢ ʄ.ʉ., ʉʢʣʷʨʝʥʢʦ ʅ.ɺ. ʉʪʨʫʢʪʫʨʥʝ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʢʦʜʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʜʠʟʘʡʥʽ ʚʽʟʫʘʣʴʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ. ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ 

ʩʫʯʘʩʥʦʛʦ ʜʠʟʘʡʥʫ: ʟʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ III ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ, ʤ. ʂʠʾʚ, 22 ʢʚʽʪʥʷ 2021 ʨʦʢʫ. ʂʠʾʚ: ʂʅʋʊɼ, 2021. ʉ. 22-25. 

https://er.knutd.edu.ua/bitstream/123456789/18092/1/APSD2021_V2_P022-

025.pdf  

7. ʂʘʣʠʪʶʢ (ɺʦʨʦʙʯʫʢ) ʄ.ʉ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʰʪʨʠʭʦʚʦʛʦ ʪʘ QR-ʢʦʜʫʚʘʥʥʷ. 

ʊʨʘʜʠʮʽʾ ʪʘ ʥʦʚʘʮʽʾ ʫ ʜʠʟʘʡʥʽ: ʪʝʟʠ ʜʦʧʦʚʽʜʝʡ V ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ, ʤ. ʃʫʮʴʢ, 17 ʢʚʽʪʥʷ 2020 ʨʦʢʫ. ʃʫʮʴʢ: ʃʅʊʋ, 

2020. ʉ. 87-92. 

8. ʂʘʣʠʪʶʢ (ɺʦʨʦʙʯʫʢ) ʄ.ʉ. ʉʪʨʫʢʪʫʨʥʝ ʬʦʨʤʦʪʚʦʨʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʩʠʩʪʝʤ 

ʫ ʢʦʥʪʝʢʩʪʽ ʚʽʟʫʘʣʴʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ. ʅʘʫʢʘ, ʪʝʭʥʦʣʦʛʽʾ, ʽʥʥʦʚʘʮʽʾ: ʪʝʥʜʝʥʮʽʾ 

ʨʦʟʚʠʪʢʫ ʚ ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ: ʪʝʟʠ ʜʦʧʦʚʽʜʝʡ ʚʩʝʫʢʨʘʾʥʩʴʢʦʾ ʩʪʫʜʝʥʪʩʴʢʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ, ʤ. ʍʘʨʢʽʚ, 17 ʢʚʽʪʥʷ 2020 ʨʦʢʫ. ʍʘʨʢʽʚ:ʍʅʋʈɽ, 2020. ʉ.62-65. 

  

https://ibn.idsi.md/sites/default/files/imag_file/%2BДизайн%2B2022_Т2_compressed.pdf
https://ibn.idsi.md/sites/default/files/imag_file/%2BДизайн%2B2022_Т2_compressed.pdf
https://doi.org/10.36074/grail-of-science.19.02.2021.116
https://doi.org/10.36074/03.04.2020.v3.33
https://er.knutd.edu.ua/bitstream/123456789/18092/1/APSD2021_V2_P022-025.pdf
https://er.knutd.edu.ua/bitstream/123456789/18092/1/APSD2021_V2_P022-025.pdf
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ɼʆɼɸʊʆʂ ɹ 

ɸʂʊʀ ɺʇʈʆɺʆɼɾɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ  

ɼʀʉɽʈʊɸʎɯʁʅʆɻʆ ɼʆʉʃɯɼɾɽʅʅʗ 

ɼʆɼɸʊʆʂ ɹ.1 
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ɼʆɼɸʊʆʂ ɹ.2 
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ɼʆɼɸʊʆʂ ɹ.3 

  



190 

 

ɼʆɼɸʊʆʂ ɺ 

ɯʃʖʉʊʈɸʊʀɺʅɯ ʄɸʊɽʈɯɸʃʀ 

 

ʊʘʙʣʠʮʷ ɺ.2.1.1. ɽʪʘʧʠ ʝʚʦʣʶʮʽʾ ʢʦʜʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

 

 
  



191 

 

 
ʈʠʩ. ɺ.2.1.1. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʰʪʨʠʭ-ʢʦʜʫ UPC,  

ɼʞʦʟʝʬ ɺʫʜʣʝʥʜ ʪʘ ɹʝʨʥʘʥʜʦʤ ʉʽʣʴʚʝʨ, 1962 ʨʽʢ 

 

 
ʈʠʩ. ɺ.2.1.2. ʐʪʨʠʭ-ʢʦʜʠ ʟ ʜʦʜʘʪʢʦʚʠʤʠ ʛʨʘʬʽʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ,  

Design Barcode, 2004 ʨʽʢ  



192 

 

  
ʈʠʩ. ɺ.2.1.3. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʤʘʪʨʠʯʥʦʛʦ ʢʦʜʫ,  

ʄʘʩʘʭʽʨʦ ʍʘʨʘ ʪʘ ʊʘʢʘʶʢʽ ʅʘʛʘʷ, 1994 ʨʽʢ 

 
ʈʠʩ. ɺ.1.2.4. ʄʘʪʨʠʯʥʽ-ʢʦʜʠ ʟ ʜʦʜʘʪʢʦʚʠʤʠ ʛʨʘʬʽʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ,  

Denso-Wave, ʧʦʯʘʪʦʢ ʍʍɯ ʩʪʦʣʽʪʪʷ  



193 

 

 
ʈʠʩ. ɺ.2.1.5. QR-ʢʦʜ ʟ ʜʝʢʦʨʘʪʠʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ,  

Taco Bell, ʉʐɸ, 2009 ʨʽʢ  

 

 
ʈʠʩ. ɺ.2.1.6. ʐʪʨʠʭ-ʢʦʜ ʟ ʜʝʢʦʨʘʪʠʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ,  

RichArd, 2005 ʨʽʢ   



194 

 

 

 
 

ʈʠʩ. ɺ.2.1.7. QR-ʢʦʜ ʟ ʜʝʢʦʨʘʪʠʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ,  

Disney, ʌʨʘʥʮʽʷ, 2012 ʨʽʢ  

 

 
ʈʠʩ. ɺ.2.1.8. ɸR-ʢʦʜ çPorsche QRESTè, Porsche, ʅʽʤʝʯʯʠʥʘ, 2019 ʨʽʢ  

  



195 

 

 

 
ʈʠʩ. ɺ.2.1.9. ɸR-ʢʦʜ çKinder Surpriseè,  

Kinder, ɯʪʘʣʽʷ, 2017 ʨʽʢ  

 

 
ʈʠʩ. ɺ.2.1.10. QR-ʢʦʜ ʟʛʝʥʝʨʦʚʘʥʠʡ ʐɯ,  

Reddit, ʉʐɸ, 2024 ʨʽʢ   



196 

 

 

ʈʠʩ. ɺ.2.2.1. ʊʠʧʦʣʦʛʽʷ ʩʠʩʪʝʤ ʢʦʜʫʚʘʥʥʷ ʫ ʨʽʟʥʠʭ ʚʠʜʘʭ ʜʠʟʘʡʥʫ 



197 

 

 1 

 2 

ʈʠʩ. ɺ.2.2.2. ɼʠʟʘʡʥ ʢʥʠʛʠ çGood Red Herringè,  

Steve Simpson, ɼʫʙʣʽʥ, ɯʨʣʘʥʜʽʷ, 2014 ʨʽʢ 
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ʈʠʩ. ɺ.2.2.3. ɼʠʟʘʡʥ ʚʽʟʠʪʥʦʾ ʢʘʨʪʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ QR-ʢʦʜʫ, 

MOO, ʃʦʥʜʦʥ, ɸʥʛʣʽʷ, 2015 ʨʽʢ 

 

 

 

ʈʠʩ. ɺ.2.2.4. 3D-ʢʫʙ, ʬʝʩʪʠʚʘʣʴ Arte Facto, ʃʦʛʨʦʥʴʡʦ, ɯʩʧʘʥʽʷ, 2011 ʨʽʢ 

 

 

 



199 

 

  

ʈʠʩ. ɺ.2.2.5. ɼʝʨʞʘʚʥʠʡ ʜʦʜʘʪʦʢ çɼʽʷè,  
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