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ɯʥʜʫʩʪʨʽʷ ʤʦʜʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʣʝʛʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʋɼʂ 685.6 

ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʂʆʅʉʊʈʋʂʎɯɰ ʆɹʊʗɾʋɺɸʏɯɺ ɼʃʗ ʅɯɻ ʊɸ 

ʈʋʂ ɼʃʗ ɿɸʅʗʊʔ ʉʇʆʈʊʆʄ ʊɸ ʃʌʂ 

ɹ.ʇ. ɸʊɸʄɸʅʖʂ, ɯ.ʊ. ʉʆʃʊʀʂ, ʆ.ɸ. ʄʀʍɸʁʃʆɺʉʔʂɸ 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ɿʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʩʧʦʨʪ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤ, ʙʘʛʘʪʦ ʣʶʜʝʡ 

ʧʦʯʠʥʘʶʪʴ ʟʘʡʤʘʪʠʩʷ ʬʽʪʥʝʩʦʤ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʻ ʚʝʣʠʢʝ ʨʽʟʥʦʤʘʥʽʪʪʷ 

ʪʦʚʘʨʽʚ ʜʣʷ ʬʽʪʥʝʩʫ, ʩʘʤʝ ʜʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴ ʦʙʪʷʞʫʚʘʯʽ ʜʣʷ ʥʽʛ ʽ ʨʫʢ. 

ʆʙʪʷʞʫʚʘʯʽ ʜʣʷ ʥʽʛ ʪʘ ʨʫʢ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʬʽʪʥʝʩʽ ʜʣʷ ʥʘʨʦʱʫʚʘʥʥʷ 

ʩʠʣʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʟ ʤʝʪʦʶ ʜʦʩʷʛʥʝʥʥʷ ʢʨʘʱʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʙʝʟ ʟʙʽʣʴʰʝʥʥʷ 

ʩʘʤʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʠʚʘʣʦʩʪʽ ʪʘ ʧʨʠʚʝʜʝʥʥʷ ʤôʷʟʽʚ ʫ ʪʦʥʫʩ, ʧʨʠ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʭʫʜʥʝʥʥʷ, ʘ ʪʘʢʦʞ ʷʢ ʜʦʧʦʤʽʞʥʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʨʝʘʙʽʣʽʪʘʮʽʾ ʪʘ 

ʣʽʢʫʚʘʣʴʥʦʾ ʬʽʟʢʫʣʴʪʫʨʠ. ʆʙʪʷʞʫʚʘʯʽ ʜʣʷ ʥʽʛ ʪʘ ʨʫʢ ʨʝʢʦʤʝʥʜʫʶʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʫ ʧʨʦʛʨʘʤʘʭ ʬʽʟʠʯʥʦʾ ʪʝʨʘʧʽʾ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʦʨʛʘʥʽʟʤʫ ʧʽʩʣʷ ʟʘʭʚʦʨʶʚʘʥʴ ʽ 

ʪʨʘʚʤ. 

ɼʣʷ ʦʩʚʦʻʥʥʷ ʢʦʤʧʣʝʢʩʫ ʚʧʨʘʚ ʢʦʞʝʥ ʦʨʛʘʥʽʟʤ ʤʘʻ ʧʝʨʽʦʜ ʚʭʦʜʫ, ʧʨʠ 

ʨʝʛʫʣʷʨʥʠʭ ʟʘʥʷʪʪʷʭ ʚʽʥ ʪʨʠʚʘʻ ʜʦ ʢʽʣʴʢʦʭ ʤʽʩʷʮʽʚ. ɸʣʝ ʚ ʧʝʚʥʠʡ ʤʦʤʝʥʪ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʥʷʪʴ ʧʘʜʘʻ, ʦʩʢʽʣʴʢʠ ʚʘʛʘ ʪʽʣʘ ʚʞʝ ʥʝʜʦʩʪʘʪʥʷ ʜʣʷ ʥʘʨʦʱʫʚʘʥʥʷ 

ʤôʷʟʦʚʦʾ ʤʘʩʠ. ʑʦʙ ʧʨʦʜʦʚʞʠʪʠ ʪʨʝʥʫʚʘʥʥʷ ʥʘ ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʽʚʥʽ, ʪʨʝʙʘ ʘʙʦ 

ʟʙʽʣʴʰʫʚʘʪʠ ʾʭ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʘ ʪʨʠʚʘʣʽʩʪʴ, ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʙʪʷʞʫʚʘʯʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʩʦʙʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʪʷʞʫʚʘʯʽʚ ʜʣʷ ʥʽʛ ʪʘ ʨʫʢ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ ʚʦʥʠ ʰʪʫʯʥʦ ʧʽʜʚʠʱʫʶʪʴ ʤʘʩʫ ʪʽʣʘ ʣʶʜʠʥʠ. 

ʂʦʨʠʩʪʴ ʚʽʜ ʦʙʪʷʞʫʚʘʯʽʚ ʜʣʷ ʥʽʛ: ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ, ʧʦʢʨʘʱʝʥʥʷ 

ʨʦʙʦʪʠ ʩʝʨʮʷ, ʧʽʜʚʠʱʝʥʥʷ ʪʦʥʫʩʫ ʤôʷʟʽʚ, ʥʘʙʫʪʪʷ ʨʝʣʴʻʬʥʦʛʦ ʪʽʣʘ, ʤʦʞʣʠʚʽʩʪʴ ʥʝ 

ʚʠʢʦʥʫʚʘʪʠ ʪʨʘʚʤʘʪʠʯʥʽ ʚʧʨʘʚʠ ʟʘʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʙʘʞʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʚʽʜ 

ʟʘʥʷʪʴ, ʚʥʝʩʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʫ ʪʨʝʥʫʚʘʥʥʷ, ʟʘʜʽʷʥʥʷ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʤôʷʟʽʚ 

ʫ ʚʧʨʘʚʘʭ. 

ʆʙʪʷʞʫʚʘʯʽ ʻ ʝʬʝʢʪʠʚʥʠʤʠ ʩʧʦʨʪʠʚʥʠʤʠ ʪʨʝʥʘʞʝʨʘʤʠ. ɺʦʥʠ ʙʫʚʘʶʪʴ ʜʚʦʭ 

ʚʠʜʽʚ: ʷʢʽ ʪʨʠʤʘʶʪʴ ʫ ʨʫʢʘʭ (ʛʘʥʪʝʣʽ, ʛʠʨʽ), ʪʘ ʪʘʢʽ, ʱʦ ʦʜʷʛʘʶʪʴʩʷ ʥʘ ʨʫʢʠ, ʥʦʛʠ 

ʯʠ ʪʦʨʩ. ɼʨʫʛʠʡ ʚʘʨʽʘʥʪ ʢʨʘʱʝ, ʪʘʢ ʷʢ ʨʫʢʠ ʟʘʣʠʰʘʶʪʴʩʷ ʚʽʣʴʥʠʤʠ, ʨʫʭʠ 

ʢʽʥʮʽʚʢʘʤʠ ʽ ʪʽʣʦʤ ʥʝʦʙʤʝʞʝʥʽ, ʚʠʢʣʶʯʘʶʪʴʩʷ ʪʨʘʚʤʠ ʚʽʜ ʚʠʧʘʜʢʦʚʦʛʦ ʧʘʜʽʥʥʷ 

ʩʥʘʨʷʜʘ. 

ʆʙʪʷʞʫʚʘʯʽ ʜʣʷ ʨʫʢ ʪʘ ʥʽʛ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʤʘʥʞʝʪʽʚ, ʫ ʷʢʽ ʚʰʠʪʽ 

ʢʠʰʝʥʽ ʟ ʥʘʧʦʚʥʶʚʘʯʝʤ-ʛʨʫʟʠʢʦʤ, ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʦʾ ʚʘʛʠ, ʧʨʠʟʥʘʯʘʶʪʴʩʷ 

ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʥʘ ʢʠʩʪʽ ʨʫʢʠ ʘʙʦ ʱʠʢʦʣʦʪʮʽ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʦʤʽʪʥʘ ʚʞʝ ʧʽʩʣʷ ʧʝʨʰʠʭ ʟʘʥʷʪʴ, ʘʜʞʝ ʜʦʚʦʜʠʪʴʩʷ ʧʨʘʮʶʚʘʪʠ ʟ ʙʽʣʴʰʦʶ 

ʚʽʜʜʘʯʝʶ ʚʥʘʩʣʽʜʦʢ ʟʙʽʣʴʰʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʩʽ ʤôʷʟʦʚʽ ʛʨʫʧʠ. 

ɺ ʷʢʦʩʪʽ ʥʘʧʦʚʥʶʚʘʯʘ ʢʠʰʝʥʴʦʢ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʽʩʦʢ ʟ 

ʨʦʟʨʘʭʫʥʢʦʤ ʥʘ ʚʘʛʫ ʦʙʪʷʞʫʚʘʯʘ ʟ ʢʨʽʧʣʝʥʥʷʤʠ. ɺ ʷʢʦʩʪʽ ʢʨʽʧʣʝʥʴ ʚʠʩʪʫʧʘʶʪʴ 

ʟʘʩʪʽʙʢʠ ʥʘ ʣʠʧʫʯʢʘʭ ʟ ʤʝʪʘʣʝʚʦʶ ʩʢʦʙʦʶ ʽ ʤʦʞʫʪʴ ʟʘʩʪʽʙʘʪʠʩʷ ʚ ʙʫʜʴ-ʷʢʠʭ 

ʧʦʣʦʞʝʥʥʷʭ. 

ʇʨʠ ʚʠʙʦʨʽ ʦʙʪʷʞʫʚʘʯʽʚ ʜʣʷ ʨʫʢ ʽ ʥʽʛ ʜʣʷ ʩʚʦʾʭ ʧʽʜʦʧʽʯʥʠʭ ʪʨʝʥʝʨʘʤ / 

ʬʽʟʠʯʥʠʤ ʪʝʨʘʧʝʚʪʘʤ ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʥʘ ʥʘʩʪʫʧʥʽ ʯʠʥʥʠʢʠ: 
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1) ʚʠʨʦʙʥʠʢ; 2) ʤʘʪʝʨʽʘʣʠ; 3) ʥʘʧʦʚʥʶʚʘʯ; 4) ʤʝʪʦʜ ʢʨʽʧʣʝʥʥʷ ʥʘ ʥʦʟʽ ʯʠ ʨʫʮʽ. 

ɺʠʨʦʙʥʠʢ. ɺʠʟʥʘʥʠʤʠ ʩʚʽʪʦʚʠʤʠ ʚʠʨʦʙʥʠʢʘʤʠ ʦʙʪʷʞʫʚʘʯʽʚ ʜʣʷ ʥʽʛ ʪʘ ʨʫʢ 

ʻ ʬʽʨʤʠ Adidas ʪʘ Reebok, ʘʣʝ ʮʽʥʠ ʥʘ ʪʦʚʘʨʠ ʮʠʭ ʙʨʝʥʜʽʚ ʜʣʷ ʫʢʨʘʾʥʩʴʢʦʛʦ 

ʩʧʦʞʠʚʘʯʘ ʜʦʩʠʪʴ ʯʘʩʪʦ ʻ ʟʘʭʤʘʨʥʠʤʠ ʯʝʨʝʟ ʚʠʩʦʢʫ ʮʽʥʦʚʫ ʧʦʣʽʪʠʢʫ. ɿʚʠʯʘʡʥʦ, 

ʱʦ ʻ ʥʘ ʨʠʥʢʫ ʩʧʦʨʪʠʚʥʠʭ ʪʦʚʘʨʽʚ ʽ ʜʝʰʝʚʠʡ ʩʝʛʤʝʥʪ ʟ ʢʠʪʘʡʩʴʢʦʛʦ ʨʠʥʢʫ, ʘʣʝ 

ʷʢʽʩʪʴ ʾʭ ʥʝ ʟʘʜʦʚʽʣʴʥʷʻ ʘʥʽ ʪʨʝʥʝʨʽʚ / ʬʽʟʠʯʥʠʭ ʪʝʨʘʧʝʚʪʽʚ, ʘʥʽ ʩʧʦʞʠʚʘʯʽʚ. ʏʘʩʪʦ 

ʩʪʨʦʯʢʠ, ʷʢʠʤʠ ʧʨʦʰʠʪʽ ʦʙʪʷʞʫʚʘʯʽ ʜʣʷ ʨʫʢ ʽ ʥʽʛ, ʨʚʫʪʴʩʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʚʠʩʠʧʘʥʥʷ ʥʘʧʦʚʥʶʚʘʯʘ, ʚ ʷʢʦʩʪʽ ʷʢʦʛʦ ʻ ʧʽʩʦʢ ʫ ʜʝʰʝʚʠʭ ʢʠʪʘʡʩʴʢʠʭ ʘʥʘʣʦʛʘʭ. 

ɭ ʥʘ ʨʠʥʢʫ ʪʘʢʠʭ ʪʦʚʘʨʽʚ ʽ ʚʽʪʯʠʟʥʷʥʽ ʚʠʨʦʙʥʠʢʠ, ʘʣʝ ʚ ʥʘʰʠʭ ʘʥʘʣʦʛʘʭ ʪʘʢʦʞ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʚʠʨʽʰʝʥʦʶ ʧʨʦʙʣʝʤʘ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʥʘʧʦʚʥʶʚʘʯʘ, ʥʝʟʘʜʦʚʽʣʴʥʦʶ 

ʻ ʷʢʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʰʚʽʚ, ʷʢʠʤʠ ʟôʻʜʥʘʥʦ ʜʝʪʘʣʽ, ʥʠʟʴʢʘ ʷʢʽʩʪʴ ʬʽʢʩʘʮʽʾ, ʦʩʢʽʣʴʢʠ 

ʣʠʧʫʯʢʘ ʰʚʠʜʢʦ ʚʠʭʦʜʠʪʴ ʽʟ ʣʘʜʫ.  

ʄʘʪʝʨʽʘʣʠ. ʆʩʥʦʚʘ ʦʙʪʷʞʫʚʘʯʽʚ ï ̫ ʢʽʩʥʠʡ ʤʘʪʝʨʽʘʣ. ɺʽʥ ʧʦʚʠʥʝʥ ʙʫʪʠ ʜʫʞʝ 

ʤʽʮʥʠʤ, ʱʽʣʴʥʠʤ, ʥʝ ʚʠʢʣʠʢʘʪʠ ʧʦʜʨʘʟʥʝʥʥʷ ʰʢʽʨʠ ʪʘ ʚʙʠʨʘʪʠ ʚʦʣʦʛʫ.  

ʅʘʧʦʚʥʶʚʘʯ. ɿʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʙʦ ʧʽʩʦʢ, ʘʙʦ ʤʝʪʘʣʝʚʽ ʛʨʫʟʠʢʠ ʚ 

ʷʢʦʩʪʽ ʥʘʧʦʚʥʶʚʘʯʽʚ ʜʣʷ ʦʙʪʷʞʫʚʘʯʽʚ ʨʫʢ ʽ ʥʽʛ. ɸʣʝ ʧʽʩʦʢ ʤʦʞʝ ʚʠʩʠʧʘʪʠʩʴ ʯʝʨʝʟ 

ʪʝ, ʱʦ ʟ ʯʘʩʦʤ ʥʠʪʢʦʚʽ ʰʚʠ ʟʘʟʥʘʶʪʴ ʨʫʡʥʫʚʘʥʴ. ɸ ʤʝʪʘʣʝʚʽ ʥʘʧʦʚʥʶʚʘʯʽ ʤʦʞʫʪʴ 

ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʦʩʣʘʙʣʶʚʘʪʠ ʤʘʪʝʨʽʘʣ ʦʙʪʷʞʫʚʘʯʽʚ ʚʥʘʩʣʽʜʦʢ ʧʦʩʪʽʡʥʦʛʦ ʪʝʨʪʷ. 

ʊʦʤʫ ʚʘʨʪʦ ʧʝʨʝʛʣʷʥʫʪʠ ʧʽʜʭʽʜ ʜʦ ʥʘʧʦʚʥʶʚʘʯʽʚ ʦʙʪʷʞʫʚʘʯʽʚ. ʉʣʽʜ ʨʦʟʛʣʷʥʫʪʠ 

ʧʨʠʨʦʜʥʽ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʙʫʜʫʪʴ ʯʠʥʠʪʠ ʤʝʥʰʠʡ ʪʠʩʢ ʥʘ ʤʘʪʝʨʽʘʣ ʽ ʥʝ ʙʫʜʫʪʴ 

ʪʘʢʠʤʠ ʤʽʣʢʦ ʜʠʩʧʝʨʩʥʠʤʠ, ʷʢ ʧʽʩʦʢ. ʊʘʢʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʢʽʩʪʦʯʢʠ 

ʧʣʦʜʦʚʠʭ ʜʝʨʝʚ, ʢʚʘʩʦʣʷ, ʨʠʩ ʪʦʱʦ. 

ʄʝʪʦʜ ʢʨʽʧʣʝʥʥʷ ʥʘ ʥʦʟʽ ʯʠ ʨʫʮʽ. ʅʘʡʙʽʣʴʰʦʶ ʧʨʦʙʣʝʤʦʶ, ʷʢʫ ʚʽʜʤʽʯʘʶʪʴ 

ʫʩʽ ʬʽʟʠʯʥʽ ʪʝʨʘʧʝʚʪʠ ʪʘ ʪʨʝʥʝʨʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʫ ʩʚʦʾʡ ʧʨʘʢʪʠʮʽ ʪʘʢʦʛʦ 

ʜʦʧʦʤʽʞʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʷʢ ʦʙʪʷʞʫʚʘʯʽ ʜʣʷ ʨʫʢ ʽ ʥʽʛ, ʻ ʤʝʪʦʜ ʬʽʢʩʘʮʽʾ ʥʘ 

ʟʘʧôʷʩʪʢʫ / ʛʦʤʽʣʢʦʚʦʩʪʦʧʥʦʤʫ ʩʫʛʣʦʙʽ. ɿʘʩʪʽʙʢʠ ʫ ʚʠʛʣʷʜʽ ʩʪʨʽʯʦʢ ʚʝʣʢʨʦ 

(Velcro), ʜʫʞʝ ʰʚʠʜʢʦ ʚʠʭʦʜʷʪʴ ʟ ʣʘʜʫ, ʨʦʟʪʷʛʫʶʪʴʩʷ ʪʘ ʧʨʠʭʦʜʷʪʴ ʚ ʥʝʥʘʣʝʞʥʠʡ 

ʩʪʘʥ, ʘ ʮʝ ʫʪʨʫʜʥʶʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʪʷʞʫʚʘʯʽʚ ʜʣʷ ʨʫʢ ʽ ʥʽʛ ʧʨʠ ʟʘʥʷʪʪʷʭ ʃʌʂ / 

ʩʧʦʨʪʦʤ. ʊʦʤʫ ʚʢʨʘʡ ʚʘʞʣʠʚʦʶ ʟʘʜʘʯʝʶ ʻ ʚʠʨʽʰʝʥʥʷ ʥʘʜʽʡʥʦʛʦ ʪʘ ʜʦʚʛʦʚʽʯʥʦʛʦ 

ʤʝʪʦʜʫ ʬʽʢʩʘʮʽʾ ʜʣʷ ʦʙʪʷʞʫʚʘʯʽʚ. ɼʘʥʫ ʟʘʜʘʯʫ ʤʦʞʥʘ ʚʠʨʽʰʠʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʟʘʤʽʩʪʴ ʩʪʨʽʯʦʢ ʚʝʣʢʨʦ ʰʢʽʨʷʥʽ ʨʝʤʝʥʽ ʟ ʧʨʷʞʢʘʤʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʘʪʴ ʜʦʚʛʦʚʽʯʥʽʩʪʴ 

ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʽ ʧʦʜʦʚʞʘʪʴ ʚ ʨʘʟʠ ʪʝʨʤʽʥ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ.  
 

ʃʽʪʝʨʘʪʫʨʘ 

1.  https://sportmarket.ua/uk/komercijne-obladnannya/tovari-dlya-

fitnesu/obtyazhuvachi  

2.  https://freestyle.in.ua/obtyazhuvachi-dlya-nig-i-ruk-vibir-ta-najkrashhi-

vpravi  

3. https://inkluzia.com.ua/obtyazhuvachi-dlya-zapyastka-gomilki-/372  

4. https://znayu.org.ua/10072 
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ʋɼʂ 687:004.422 
ɿɸʉʊʆʉʋɺɸʅʅʗ ʄʆɹɯʃʔʅʀʍ ɼʆɼɸʊʂɯɺ ɼʃʗ ɺʀʄɯʈʖɺɸʅʅʗ 
ɯʅɼʀɺɯɼʋɸʃʔʅʀʍ ʆʉʆɹʃʀɺʆʉʊɽʁ ʌɯɻʋʈʀ ʉʇʆɾʀɺɸʏɸ 

ɸ. ʉ. ɻɸʖʈ, ɸ. ɺ. ʏʋɻʋɭɺɽʎʔ, ʆ. ɸ. ɼɯʊʂʆɺʉʔʂɸ 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʚʠʨʦʙʽʚ ʟʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʟʘʤʦʚʣʝʥʥʷʤ ʻ ʪʨʫʜʦʤʽʩʪʢʠʤ ʽ 

ʥʝʣʝʛʢʠʤ, ʘʜʞʝ ʬʽʛʫʨʘ ʢʦʞʥʦʾ ʣʶʜʠʥʠ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ, ʘ ʾʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʻ 

ʚʠʭʽʜʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʜʣʷ ʧʨʦʮʝʩʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʜʷʛʫ [1, 2]. 

ʉʠʪʫʘʮʽʷ, ʱʦ ʩʢʣʘʣʘʩʷ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚ ʋʢʨʘʾʥʽ, ʟʦʢʨʝʤʘ ʧʘʥʜʝʤʽʷ ʪʘ 

ʚʠʤʫʰʝʥʘ ʩʘʤʦʽʟʦʣʷʮʽʷ, ʘ ʪʝʧʝʨ ʽ ʚʦʻʥʥʠʡ ʩʪʘʥ, ʱʦ ʧʨʠʟʚʽʚ ʜʦ ʤʘʩʦʚʦʾ ʤʽʛʨʘʮʽʾ 

ʥʘʩʝʣʝʥʥʷ ʷʢ ʚ ʩʝʨʝʜʠʥʽ ʢʨʘʾʥʠ ʪʘʢ ʽ ʟʘ ʢʦʨʜʦʥ, ʩʠʣʴʥʦ ʚʧʣʠʥʫʣʠ ʥʘ ʨʦʙʦʪʫ 

ʤʘʣʦʛʦ ʙʽʟʥʝʩʫ, ʟʦʢʨʝʤʘ ʽ ʰʚʝʡʥʠʭ ʘʪʝʣʴʻ, ʱʦ ʧʨʘʮʶʚʘʣʠ ʟ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ 

ʟʘʤʦʚʥʠʢʦʤ. ɼʣʷ ʪʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʚʩʝ ʞ ʪʘʢʠ ʤʘʶʪʴ 

ʟʤʦʛʫ ʧʨʘʮʶʚʘʪʠ, ʤʦʞʝ ʚʠʥʠʢʘʪʠ ʧʨʦʙʣʝʤʘ ʟ ʦʪʨʠʤʘʥʥʷʤ ʚʠʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʨʦʟʤʽʨʠ, ʧʘʨʘʤʝʪʨʠ ʪʘ ʬʦʨʤʫ ʪʽʣʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʩʧʦʞʠʚʘʯʘ, ʱʦ ʤʦʞʝ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦ ʧʝʨʝʙʫʚʘʪʠ ʚ ʽʥʰʽʡ ʦʙʣʘʩʪʽ ʢʨʘʾʥʠ ʯʠ ʟʘ ʢʦʨʜʦʥʦʤ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʰʚʝʡʥʦʛʦ ʚʠʨʦʙʫ, ʱʦ ʧʦʚʥʽʩʪʶ ʚʨʘʭʫʻ ʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʬʽʛʫʨʠ, ʘ ʪʘʢʦʞ ʦʙʨʘʟ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ʟʘʤʦʚʥʠʢʘ ʥʝ ʜʦʩʪʘʪʥʴʦ 

ʧʨʦʩʪʦ ʟʥʷʪʠ ʤʽʨʢʠ ʟ ʬʽʛʫʨʠ. ʅʘʧʨʠʢʣʘʜ, ʧʨʦʬʝʩʦʨ ʃ.ʇ. ʐʝʨʰʥʴʦʚʘ ʧʨʦʧʦʥʫʻ 

ʦʨʽʻʥʪʫʚʘʪʠʩʴ ʥʘ ʩʠʩʪʝʤʫ ʦʟʥʘʢ ʟʦʚʥʽʰʥʴʦʾ ʬʦʨʤʠ ʬʽʛʫʨʠ ʣʶʜʠʥʠ (ʛʘʙʽʪʫʩ) ʚ 

ʢʦʤʧʣʝʢʩʽ [1]: 

ï ʪʠʧ ʛʝʦʤʝʪʨʽʾ ʬʽʛʫʨʠ ʣʶʜʠʥʠ; 

ï ʘʥʪʨʦʧʦʤʦʨʬʦʣʦʛʽʯʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʯʘʩʪʠʥ ʪʽʣʘ; 

ï ʢʦʣʴʦʨʦʚʘ ʚʠʟʥʘʯʝʥʽʩʪʴ ʪʠʧʫ (ʦʙʨʘʟʫ). 

ɿ ʨʦʟʚʠʪʢʦʤ 3D ʪʝʭʥʦʣʦʛʽʡ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʨʦʟʨʦʙʢʘ ʪʘʢ 

ʟʚʘʥʦʛʦ "ʚʽʨʪʫʘʣʴʥʦʛʦ ʜʚʽʡʥʠʢʘ", ʪʦʙʪʦ ʪʨʠʚʠʤʽʨʥʠʡ ʤʘʥʝʢʝʥ ʬʽʛʫʨʠ ʣʶʜʠʥʠ, 

ʱʦ ʦʪʨʠʤʫʻʪʴʩʷ ʰʣʷʭʦʤ ʩʢʘʥʫʚʘʥʥʷ ʬʽʛʫʨʠ ʣʶʜʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʦʜʽʩʢʘʥʝʨʘ 

(ʜʫʞʝ ʜʦʨʦʛʦʚʘʨʪʽʩʥʘ ʧʨʦʮʝʜʫʨʘ) ʘʙʦ ʰʣʷʭʦʤ ʦʙʨʦʙʢʠ ʫ ʩʧʝʮʽʘʣʴʥʠʭ 

ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʘʭ ʮʠʬʨʦʚʠʭ ʬʦʪʦʛʨʘʬʽʡ ʩʧʦʞʠʚʘʯʘ [2, 3]. 

ɺʦʯʝʚʠʜʴ, ʥʘʡʙʽʣʴʰ ʜʦʩʪʫʧʥʠʤ ʪʘ ʥʝ ʤʝʥʰ ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʥʦʩʽʻʤ ʜʘʥʠʭ 

ʧʨʦ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʩʧʦʞʠʚʘʯʘ ʻ ʮʠʬʨʦʚʘ ʬʦʪʦʛʨʘʬʽʷ ʬʽʛʫʨʠ ʫ ʢʽʣʴʢʦʭ 

ʨʘʢʫʨʩʘʭ. ʊʦʤʫ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʦʪʨʠʤʘʥʥʽ ʬʦʪʦʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ 

ʩʧʦʞʠʚʘʯʘ, ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʤʦʚʥʠʢʘ ʧʨʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ [1-3]. 

ʉʴʦʛʦʜʥʽ ʽʩʥʫʻ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʷʢ ʜʦʨʦʛʠʭ, ʪʘʢ ʽ ʙʽʣʴʰ ʜʦʩʪʫʧʥʠʭ 

ʤʦʜʝʣʝʡ ʮʠʬʨʦʚʠʭ ʬʦʪʦʘʧʘʨʘʪʽʚ, ʘʙʦ ʷʢʽʩʥʠʭ ʢʘʤʝʨ ʩʤʘʨʪʬʦʥʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʷʢʠʭ ʤʘʻ ʥʠʟʢʫ ʧʝʨʝʚʘʛ ï ʮʝ ʽ ʩʪʚʦʨʶʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʘʢʪʠʯʥʦ ʤʠʪʪʻʚʦ 

ʦʜʝʨʞʘʪʠ ʟʦʙʨʘʞʝʥʥʷ ʬʽʛʫʨʠ ʣʶʜʠʥʠ, ʟʙʝʨʝʛʪʠ ʚ ʙʘʟʽ ʢʦʤʧ'ʶʪʝʨʘ, ʪʘ ʥʘʜʽʩʣʘʪʠ 

ʚʠʨʦʙʥʠʢʫ ʝʣʝʢʪʨʦʥʥʦʶ ʧʦʰʪʦʶ. ʆʜʥʘʢ ʪʫʪ, ʷʢ ʽ ʫ ʢʦʞʥʦʤʫ ʧʨʦʮʝʩʽ, 

ʚʠʥʠʢʘʶʪʴ ʩʚʦʾ ʧʨʦʙʣʝʤʠ ɿʦʢʨʝʤʘ ʧʠʪʘʥʥʷ ʚʠʢʣʠʢʘʻ ʩʘʤ ʧʨʦʮʝʩ 

ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ ʧʝʨʩʧʝʢʪʠʚʥʫ ʧʨʦʝʢʮʽʶ, 

ʤʘʩʰʪʘʙ ʟʦʙʨʘʞʝʥʥʷ ʡ ʦʧʪʠʯʥʫ ʘʙʝʨʘʮʽʶ, ʘ ʚʩʝ ʮʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʚʠʢʨʠʚʣʝʥʥʷ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ. ʊʘʢʦʞ ʧʦʪʨʽʙʥʘ ʜʦʧʦʤʦʛʘ ʽʥʰʦʾ ʣʶʜʠʥʠ, ʱʦ 

ʙʫʜʝ ʚʠʢʦʥʫʚʘʪʠ ʧʨʦʮʝʩ ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ. 
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ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʧʨʦʧʦʥʫʻ ʨʦʟʨʦʙʣʝʥʽ ʙʝʟʢʦʰʪʦʚʥʽ 

ʤʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ, ʱʦ ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʽʚ ʽʥʜʫʩʪʨʽʾ ʤʦʜʠ: ʮʝ ʽ 

ʧʦʤʽʯʥʠʢʠ ʚ ʧʽʜʙʦʨʽ ʦʩʦʙʠʩʪʦʛʦ ʛʘʨʜʝʨʦʙʫ, ʽ ʧʨʦʛʨʘʤʠ ʜʣʷ ʦʥʣʘʡʥ 

ʧʨʠʤʽʨʶʚʘʥʥʷ ʚʠʜʽʚ ʦʜʷʛʫ, ʱʦ ʚʽʜʨʘʟʫ ʤʦʞʥʘ ʢʫʧʠʪʠ ʚ ʪʦʨʛʦʚʽʡ ʤʝʨʝʞʽ, ʪʘʢʦʞ 

ʧʨʦʛʨʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʢʦʥʪʨʦʣʶʚʘʪʠ ʟʤʽʥʠ ʬʦʨʤʠ ʪʽʣʘ, ʧʨʠ ʟʘʥʷʪʪʷʭ 

ʬʽʪʥʝʩʦʤ, ʪʦʱʦ. ʊʘʢʦʞ ʻ ʤʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ, ʨʦʟʨʦʙʣʝʥʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʣʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʩʪʫʜʝʥʪʽʚ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʽʚ ʚ ʛʘʣʫʟʽ ʰʚʝʡʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ [3, 4]. 

ɿʦʢʨʝʤʘ ʚ ʜʦʜʘʪʢʫ Play Market ʜʦʩʪʫʧʥʽ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘʢʽ ʧʨʦʛʨʘʤʠ, 

ʷʢ ç3D avatar bodyè, çTailorGuide body measurementsè, çKimay Fitè, çSizeIt-

Body size measurementè, çAbody.ai: Body Measurement and Weight Loss 

Trackerè, çMe-Three-Sixtyè, ʱʦ ʧʨʘʮʶʶʪʴ ʩʘʤʝ ʥʘ ʦʩʥʦʚʽ ʬʦʪʦʟʥʽʤʢʽʚ ʬʽʛʫʨʠ ʽ 

ʜʦʩʪʘʪʥʴʦ ʪʦʯʥʦ ʚʠʤʽʨʶʶʪʴ ʧʘʨʘʤʝʪʨʠ ʪʽʣʘ ʣʶʜʠʥʠ ʽ, ʟʘʚʜʷʢʠ ʾʤ, ʤʦʞʥʘ 

ʧʨʠʰʚʠʜʰʠʪʠ ʧʨʦʮʝʩ ʟʥʷʪʪʷ ʤʽʨʦʢ ʽ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʦʙʤʽʨʫ ʦʩʦʙʠʩʪʦ 

ʟʘʤʦʚʥʠʢʦʤ, ʥʘʚʽʪʴ ʟʥʘʭʦʜʷʯʠʩʴ ʚʜʦʤʘ. ɺʘʨʪʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʯʘʩʪʠʥʘ ʮʠʭ 

ʧʨʦʛʨʘʤ ʨʦʟʨʦʙʣʝʥʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʦʯʥʦʛʦ ʨʦʟʤʽʨʫ ʬʽʛʫʨʠ ʧʦʢʫʧʮʷ ʱʦ 

ʩʧʨʦʱʫʻ ʧʨʦʮʝʩ ʧʨʠʜʙʘʥʥʷ ʪʦʚʘʨʽʚ ʦʥʣʘʡʥ ʧʦʪʨʽʙʥʦʛʦ ʨʦʟʤʽʨʫ. ɯʥʰʘ ʯʘʩʪʠʥʘ 

ʧʨʦʛʨʘʤ ʩʧʨʷʤʦʚʘʥʘ ʩʘʤʝ ʥʘ ʜʝʪʘʣʴʥʝ ʚʽʜʪʚʦʨʝʥʥʷ ʨʦʟʤʽʨʽʚ, ʧʨʦʧʦʨʮʽʡ ʪʘ 

ʬʦʨʤʠ ʪʽʣʘ ʣʶʜʠʥʠ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʶʶʪʴ ʘʚʪʦʤʘʪʠʯʥʦ 3D ʤʦʜʝʣʴ "ʚʽʨʪʫʘʣʴʥʦʛʦ 

ʜʚʽʡʥʠʢʘ" ʪʽʣʘ ʣʶʜʠʥʠ. 

ʇʨʦʛʨʘʤʘ Kimay Fit 

Kimay Fit ï ʮʝ ʧʨʦʛʨʘʤʘ ʜʣʷ ʮʠʬʨʦʚʠʭ ʚʠʤʽʨʶʚʘʥʴ ʪʽʣʘ ʪʘ ʨʽʰʝʥʥʷ ʜʣʷ 

ʧʽʜʢʘʟʢʠ ʨʦʟʤʽʨʽʚ ʽʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ. ʇʨʦʩʪʠʡ ʩʧʦʩʽʙ ʦʪʨʠʤʘʪʠ ʪʦʯʥʽ 

ʨʦʟʤʽʨʠ ʪʽʣʘ ʪʘ ʦʜʷʛ ʧʦʪʨʽʙʥʦʛʦ ʨʦʟʤʽʨʫ ʧʽʜ ʯʘʩ ʧʦʢʫʧʦʢ ʚ ɯʥʪʝʨʥʝʪʽ, ʦʩʦʙʣʠʚʦ 

ʚ ʤʘʛʘʟʠʥʘʭ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ Kimay Fit. ʇʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʨʦʟʤʽʨ S ʦʜʥʦʛʦ ʙʨʝʥʜʫ ʤʦʞʝ ʙʫʪʠ ʝʢʚʽʚʘʣʝʥʪʦʤ ʨʦʟʤʽʨʫ L ʽʥʰʦʛʦ ʚʠʨʦʙʥʠʢʘ. 

ʑʦʙ ʟʜʽʡʩʥʠʪʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʤʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ Kimay Fit ʨʦʙʠʪʴ ʜʚʘ 

çʩʝʣʬʽè ʥʘ ʚʩʝ ʪʽʣʦ. ɿʦʙʨʘʞʝʥʥʷ ʥʽʢʦʣʠ ʥʝ ʟʘʣʠʰʘʶʪʴʩʷ ʥʘ ʧʨʠʩʪʨʦʾ ʽ ʟʘʚʞʜʠ 

ʚʠʜʘʣʷʶʪʴʩʷ ʧʽʩʣʷ ʦʙʨʦʙʢʠ, ʱʦ ʟʘʭʠʱʘʻ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʜʘʥʠʭ.  

ɼʣʷ ʪʦʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʧʽʜ ʯʘʩ ʟʡʦʤʢʠ ʧʦʪʨʽʙʥʦ ʙʫʪʠ ʦʜʷʛʥʝʥʠʤ ʚ 

ʧʨʠʣʷʛʘʶʯʦʤʫ ʦʜʷʟʽ, ʘ ʩʤʘʨʪʬʦʥ ʨʦʟʪʘʰʫʚʘʪʠ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʠʥʠ ʪʽʣʘ ʪʘʢ, ʱʦʙ 

ʬʽʛʫʨʘ ʣʶʜʠʥʠ ʧʦʤʽʩʪʠʣʘʩʷ ʫ ʦʙʨʠʩʠ ʬʽʛʫʨʠ, ʱʦ ʥʘʤʘʣʴʦʚʘʥʦʾ ʥʘ ʝʢʨʘʥʽ ï ʮʝ ʚ 

ʩʝʨʝʜʥʴʦʤʫ 3-5 ʢʨʦʢʽʚ ʚʽʜ ʢʘʤʝʨʠ ʪʝʣʝʬʦʥʫ. ʌʦʪʦʛʨʘʬʫʚʘʪʠʩʷ ʧʦʪʨʽʙʥʦ ʽʟ 

ʟʽʙʨʘʥʠʤ ʚʦʣʦʩʩʷʤ ʧʨʠ ʛʘʨʥʦʤʫ ʦʩʚʽʪʣʝʥʥʽ. ʉʤʘʨʪʬʦʥ ʧʦʪʨʽʙʥʦ 

ʨʦʟʪʘʰʦʚʫʚʘʪʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʧʽʜʣʦʛʠ. 

ʇʨʦʛʨʘʤʘ Abodi.ai: Body Measurement and Weight Loss Tracker 

ʇʨʦʛʨʘʤʘ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʙʽʣʴʰʝ 20 ʪʦʯʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʪʽʣʘ ʟ 

ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ ʟʘ 25 ʩʝʢʫʥʜ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. ʎʽ 

ʜʘʥʥʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʪʘ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʠ ʢʫʧʽʚʣʽ ʦʜʷʛʫ ʚ ɯʥʪʝʨʥʝʪ. 

Abody.ai ʫʟʛʦʜʞʫʻ ʨʦʟʤʽʨʠ ʪʽʣʘ ʟ ʪʦʚʘʨʦʤ, ʷʢʠʡ ʙʘʞʘʥʠʡ, ʽ ʨʝʢʦʤʝʥʜʫʻ 

ʽʜʝʘʣʴʥʠʡ ʨʦʟʤʽʨ. ʎʝ ʫʩʫʚʘʻ ʙʘʛʘʪʦʨʘʟʦʚʽ ʧʦʢʫʧʢʠ, ʱʦʙ ʟʥʘʡʪʠ ʧʦʪʨʽʙʥʠʡ 

ʨʦʟʤʽʨ, ʽ ʨʦʟʯʘʨʫʚʘʥʥʷ, ʧʦʚôʷʟʘʥʝ ʟ ʧʦʚʝʨʥʝʥʥʷʤ ʨʝʯʝʡ, ʷʢʽ ʧʨʦʩʪʦ ʥʝ 

ʧʽʜʭʦʜʷʪʴ. ʇʨʦʛʨʘʤʘ ʧʽʜʪʨʠʤʫʻ ʙʨʠʪʘʥʩʴʢʽ, ʘʤʝʨʠʢʘʥʩʴʢʽ ʪʘ ʤʝʪʨʠʯʥʽ ʦʜʠʥʠʮʽ. 

ʊʘʢʦʞ ʜʘʥʽ ʚʠʤʽʨʶʚʘʥʴ ʤʦʞʥʘ ʥʘʜʽʩʣʘʪʠ ʥʘ ʩʤʘʨʪʬʦʥ ʦʩʦʙʠʩʪʦʤʫ ʜʠʟʘʡʥʝʨʫ 

ʯʠ ʟʘʢʨʽʡʥʠʢʫ. 



 

 16 

Resource-Saving Technologies of Apparel, Textile & Food Industry  

 

ɼʦʜʘʪʢʦʚʘ ʦʧʮʽʷ Abody.ai ï ʮʝ ʚʽʜʩʪʝʞʫʚʘʥʥʷ ʟʤʽʥʠ ʪʽʣʘ ʟ ʯʘʩʦʤ, ʷʢʱʦ 

ʩʧʦʞʠʚʘʯ ʟʘʡʤʘʻʪʴʩʷ ʪʨʝʥʫʚʘʥʥʷʤ ʯʠ ʜʦʪʨʠʤʫʻʪʴʩʷ ʜʽʻʪʠ, ʽ ʜʦʟʚʦʣʷʻ ʚʽʟʫʘʣʴʥʦ 

ʚʽʜʩʪʝʞʫʚʘʪʠ ʟʤʽʥʠ ʫ ʬʦʨʤʽ ʪʽʣʘ ʪʘ ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʩʭʫʜʥʝʥʥʷ. 

ʇʨʦʛʨʘʤʘ ʪʘʢʦʞ ʨʦʟʨʘʭʦʚʫʻ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ ʷʢ çɯʥʜʝʢʩ ʤʘʩʠ ʪʽʣʘè (ɯʄʊ), 

ʚʽʜʩʦʪʦʢ ʞʠʨʦʚʽʜʢʣʘʜʝʥʴ, ʩʪʘʥ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ (BMR) ʽ ʟʘʛʘʣʴʥʫ 

ʱʦʜʝʥʥʫ ʚʠʪʨʘʪʫ ʝʥʝʨʛʽʾ (TDEE). ʎʽ ʧʦʢʘʟʥʠʢʠ ʜʦʟʚʦʣʷʶʪʴ ʥʘʙʘʛʘʪʦ 

ʝʬʝʢʪʠʚʥʽʰʝ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʮʽʣʽ ʱʦʜʦ ʥʝʦʙʭʽʜʥʠʭ ʚʝʣʠʯʠʥ ʢʘʣʦʨʽʡ. 

ʇʨʦʮʝʩ ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ ʽʜʝʥʪʠʯʥʠʡ ʽʟ ʧʨʦʛʨʘʤʦʶ Kimay Fit. 

ʇʨʦʛʨʘʤʘ 3D avatar body 

3D avatar body ï ʮʝ ʜʝʤʦʥʩʪʨʘʮʽʡʥʠʡ ʜʦʜʘʪʦʢ, ʨʦʟʨʦʙʣʝʥʠʡ Instituto de 

Biomec§nica (IBV), ʱʦʙ ʜʦʟʚʦʣʠʪʠ ʢʣʽʻʥʪʘʤ ʧʨʦʪʝʩʪʫʚʘʪʠ ʪʘ ʚʽʜʩʪʝʞʠʪʠ ʪʽʣʦ 

3D-ʘʚʘʪʘʨʘ. ʇʨʦʛʨʘʤʘ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʪʨʠʚʠʤʽʨʥʫ ʤʦʜʝʣʴ ʬʽʛʫʨʠ ʨʘʟʦʤ ʽʟ 

ʚʠʤʽʨʶʚʘʥʥʷʤʠ ʦʢʨʝʤʠʭ ʨʦʟʤʽʨʽʚ ʪʽʣʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ ʟʦʙʨʘʞʝʥʴ, ʘ ʪʘʢʦʞ 

ʜʦʟʚʦʣʷʻ ʚʽʜʩʪʝʞʫʚʘʪʠ ʩʚʦʾ ʚʠʤʽʨʶʚʘʥʥʷ ʟ ʯʘʩʦʤ. 

ʌʦʪʦʟʡʦʤʢʫ ʧʨʦʚʦʜʷʪʴ ʘʥʘʣʦʛʽʯʥʦ ʧʦʧʝʨʝʜʥʽʤ ʧʨʦʛʨʘʤʘʤ. 

ʇʨʦʛʨʘʤʘ Tailor Guide 

Tailor Guide ï ʪʘʢʦʞ ʨʦʟʨʦʙʣʝʥʘ ʜʣʷ ʩʧʨʦʱʝʥʥʷ ʧʨʦʮʝʩʽʚ ʦʥʣʘʡʥ ʢʫʧʽʚʣʽ 

ʦʜʷʛʫ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʶ ʧʨʦʛʨʘʤʫ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʨʦʟʤʽʨʠ ʩʚʦʛʦ ʪʽʣʘ 

ʜʣʷ ʦʜʷʛʫ ʚ ʰʢʘʣʽ ʨʦʟʤʽʨʽʚ S, L, M, XL, XXL ʘʙʦ XXXL. 

Tailor Guide ʨʦʙʠʪʴ ʜʚʘ ʬʦʪʦ ʚʩʴʦʛʦ ʪʽʣʘ. ɺʩʷ ʦʙʨʦʙʢʘ ʟʦʙʨʘʞʝʥʴ ʽ 

ʦʙʯʠʩʣʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʚʠʢʦʥʫʶʪʴʩʷ ʣʦʢʘʣʴʥʦ ʣʠʰʝ ʥʘ ʩʤʘʨʪʬʦʥʽ, ʘ ʧʽʩʣʷ 

ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʥʷ ʚʠʜʘʣʷʶʪʴʩʷ ʥʘʟʘʚʞʜʠ. 

ɼʦʜʘʪʦʢ ʜʫʞʝ ʟʨʫʯʥʠʡ, ʚʩʽ ʧʽʜʢʘʟʢʠ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʬʦʪʦ ʟʨʦʟʫʤʽʣʽ, 

ʜʦʩʪʫʧʥʝ ʪʘʢʦʞ ʦʟʚʫʯʫʚʘʥʥʷ ʧʽʜʢʘʟʦʢ ʧʦ ʧʦʟʫʚʘʥʥʶ, ʥʘʭʠʣʫ ʪʝʣʝʬʦʥʫ ʪʘ ʤʽʩʮʷ 

ʬʦʪʦʟʡʦʤʢʠ. ʇʽʩʣʷ ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ ʡʜʝ ʢʦʨʝʢʮʽʷ ʚʩʽʭ ʦʩʥʦʚʥʠʭ ʚʠʤʽʨʽʚ ʽ 

ʪʦʯʦʢ, ʜʣʷ ʙʽʣʴʰ ʷʢʽʩʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. ɼʣʷ ʢʨʘʱʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʦʜʷʛʘʪʠ ʧʨʠʣʷʛʘʶʯʠʡ ʦʜʷʛ. 

ʇʨʦʛʨʘʤʘ Me Three Sixty 

ɼʦʜʘʪʦʢ Me Three Sixty, ʜʦʟʚʦʣʷʻ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʩʚʦʶ ʬʽʛʫʨʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ 3D-ʩʢʘʥʫʚʘʥʥʷ ʪʽʣʘ ʟʽ ʩʚʦʛʦ ʩʤʘʨʪʬʦʥʘ. 

Me Three Sixty ï ʮʝ ʧʨʦʩʪʠʡ ʽ ʪʦʯʥʠʡ ʩʧʦʩʽʙ ʚʠʤʽʨʷʪʠ ʨʦʟʤʽʨʠ ʪʽʣʘ, ʘ ʩʘʤʝ 

ʚʽʜʩʪʝʞʫʚʘʪʠ 14 ʨʽʟʥʠʭ ʚʠʤʽʨʶʚʘʥʴ, ʚʢʣʶʯʘʶʯʠ ʬʦʨʤʫ ʪʽʣʘ; ʨʦʟʨʘʭʦʚʫʻ 

ʬʦʨʤʫʣʫ ʚʤʽʩʪʫ ʞʠʨʦʚʦʾ ʪʢʘʥʠʥʠ. ʇʨʦʛʨʘʤʘ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʚʽʜʩʪʝʞʫʚʘʪʠ ʩʚʽʡ 

ʧʨʦʛʨʝʩ ʫ ʬʽʪʥʝʩʽ ʪʘ ʟʘʣʠʰʘʪʠʩʷ ʤʦʪʠʚʦʚʘʥʠʤ ʽʟ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʤʠ ʮʽʣʷʤʠ, 

ʜʦʧʦʤʘʛʘʻ ʚʠʛʣʷʜʘʪʠ ʪʘ ʧʦʯʫʚʘʪʠ ʩʝʙʝ ʢʨʘʱʝ. ɿʦʢʨʝʤʘ, ʤʦʞʥʘ ʟʘʜʘʪʠ ʮʽʣʴ ʽ 

ʧʝʨʝʛʣʷʜʘʪʠ ʤʘʡʙʫʪʥʽ ʧʝʨʝʚʪʽʣʝʥʥʷ ʬʽʛʫʨʠ, ʱʦ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʧʨʦʛʨʘʤʦʶ. 

ʎʝ ʜʦʟʚʦʣʷʻ ʩʬʦʨʤʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʜʣʷ ʩʭʫʜʥʝʥʥʷ ʯʠ ʢʦʨʝʢʮʽʾ ʬʽʛʫʨʠ ʜʦ 

ʙʘʞʘʥʦʛʦ ʚʠʛʣʷʜʫ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʣʠʰʝ ʜʚʦʭ ʟʦʙʨʘʞʝʥʴ ʩʧʝʨʝʜʫ ʪʘ ʟʙʦʢʫ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ 

ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʪʽʣʘ ʧʽʜ ʯʘʩ ʢʦʞʥʦʛʦ ʩʢʘʥʫʚʘʥʥʷ, ʽ ʥʘʚʽʪʴ ʧʦʨʽʚʥʷʪʠ ʮʽ 

ʩʢʘʥʫʚʘʥʥʷ, ʩʢʦʨʠʩʪʘʚʰʠʩʴ ʬʫʥʢʮʽʻʶ Future Me. 

ʇʨʦʛʨʘʤʘ Size it 

Size It ï ʜʦʜʘʪʦʢ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʪʽʣʘ, ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʪʠʧ 

ʬʽʛʫʨʠ, ʘ ʪʘʢʦʞ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʘʩʦʣʦʜʞʫʚʘʪʠʩʷ ʜʦʜʘʪʢʦʚʠʤʠ ʨʦʟʚʘʛʘʤʠ, ʷʢ-

ʦʪ ʢʦʥʩʫʣʴʪʘʮʽʾ ʟʽ ʟʜʦʨʦʚôʷ, ʧʦʢʫʧʢʠ ʪʘ ʚʽʢʪʦʨʠʥʠ. 
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ʇʨʦʛʨʘʤʘ ʧʝʨʝʜʙʘʯʘʻ ʣʝʛʢʝ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʤʘʨʪʬʦʥʘ: ʟʘ 

ʪʨʠ ʧʨʦʩʪʠʭ ʢʨʦʢʠ ʤʦʞʥʘ ʚʠʤʽʨʷʪʠ 30 ʨʽʟʥʠʭ ʯʘʩʪʠʥ ʪʽʣʘ. ʎʝ ʜʦʧʦʤʘʛʘʻ 

ʚʠʟʥʘʯʠʪʠ ʨʦʟʤʽʨ, ʨʦʙʠʪʠ ʧʦʢʫʧʢʠ ʪʘ ʟʘʡʤʘʪʠʩʷ ʩʧʦʨʪʦʤ. ʌʫʥʢʮʽʷ çʦʩʦʙʠʩʪʠʡ 

ʪʨʝʥʝʨ çɿʚʽʪ AIè ʘʥʘʣʽʟʫʻ ʩʪʘʥ ʪʽʣʘ ʪʘ ʜʘʻ ʧʦʨʘʜʠ ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ 

ʟʜʦʨʦʚ'ʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʚʘʰʦʛʦ ʚʽʢʫ. ʌʫʥʢʮʽʷ çɼʽʘʛʨʘʤʘè 

ʜʦʟʚʦʣʷʻ ʧʝʨʝʚʽʨʠʪʠ ʱʦʜʝʥʥʽ ʟʤʽʥʠ ʚ ʦʨʛʘʥʽʟʤʽ, ʘ ʪʘʢʦʞ ʥʘʜʘʻ ʟʦʙʨʘʞʝʥʥʷ  çɼʦ 

ʽ ʧʽʩʣʷè ʪʘ 2D / 3D ʘʥʘʣʽʟ. 

ʅʘ ʨʠʩʫʥʢʫ 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʬʨʘʛʤʝʥʪʠ ʟʦʙʨʘʞʝʥʴ, ʱʦ ʦʪʨʠʤʘʥʽ ʧʨʠ 

ʧʨʦʮʝʩʽ ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ ʯʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʧʨʦʛʨʘʤʦʶ ʧʨʠ ʩʪʚʦʨʝʥʥʽ 3D 

ʘʚʘʪʘʨʫ ʬʽʛʫʨʠ ʩʧʦʞʠʚʘʯʘ. 
 

    
Kimay Fit Abody.ai 3D avatar body 

    
Tailor Guide MeThreeSixty Size it 

ʈʠʩ. 1 ï ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ 2D ʽ 3D ʟʦʙʨʘʞʝʥʴ ʬʽʛʫʨʠ ʦʪʨʠʤʘʥʠʭ ʟʘ ʜʘʥʠʤʠ 

ʘʧʨʦʙʘʮʽʾ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ 
 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʞʝ ʽʩʥʫʶʪʴ ʽ ʜʦʩʪʫʧʥʽ ʙʝʟʢʦʰʪʦʚʥʦ ʜʣʷ 

ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ, ʷʢʽ 

ʧʦʢʨʘʱʫʶʪʴ ʽ ʩʧʨʦʱʫʶʪʴ ʧʨʦʮʝʩ ʚʠʤʽʨʶʚʘʥʥʷ ʪʽʣʘ ʣʶʜʠʥʠ. ɺ ʧʝʨʽʦʜ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʟ ʜʠʩʮʠʧʣʽʥʠ 

"ʇʨʦʝʢʪʫʚʘʥʥʷ ʦʜʷʛʫ ʥʘ ʥʝʪʠʧʦʚʽ ʬʽʛʫʨʠ" ʙʫʣʠ ʘʧʨʦʙʦʚʘʥʽ ʰʽʩʪʴ ʤʦʙʽʣʴʥʠʭ 

ʜʦʜʘʪʢʽʚ, ʱʦ ʥʘʡʢʨʘʱʝ ʧʽʜʭʦʜʠʣʠ ʟʘʜʘʥʠʤ ʢʨʠʪʝʨʽʷʤ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʦʮʽʥʠʪʠ 

ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ ʢʦʞʥʦʛʦ ʜʦʜʘʪʢʫ, ʚʠʟʥʘʯʠʪʠ ʪʦʯʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ, ʪʘ 
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ʩʢʣʘʜʥʽʩʪʴ ʧʨʦʮʝʩʫ ʚʠʤʽʨʶʚʘʥʥʷ ʯʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʪʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ 

ʥʘʡʢʨʘʱʽ ʫ ʧʦʜʘʣʴʰʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. 

ɸʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʥʽ ʜʦʜʘʪʢʠ ʻ ʜʦʩʠʪʴ ʟʨʫʯʥʠʤʠ ʚ 

ʢʦʨʠʩʪʫʚʘʥʥʽ ʜʣʷ ʙʫʜʴ-ʢʦʛʦ (ʬʘʭʽʚʮʷ ʟʘʢʨʽʡʥʠʢʘ, ʩʪʫʜʝʥʪʘ, ʘʤʘʪʦʨʘ-

ʟʘʤʦʚʥʠʢʘ), ʘ ʢʨʽʤ ʮʴʦʛʦ ʥʘʚʽʪʴ ʤʦʞʫʪʴ ʜʘʚʘʪʠ ʜʦʩʠʪʴ ʪʦʯʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʧʨʦʪʝ 

ʢʦʞʝʥ ʤʘʻ ʧʝʚʥʽ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ. ɺ ʢʦʞʥʦʤʫ ʜʦʜʘʪʢʫ ʻ ʧʦʷʩʥʝʥʥʷ ʷʢ 

ʧʨʘʚʠʣʴʥʦ ʨʦʙʠʪʠ ʬʦʪʦʛʨʘʬʽʾ, ʷʢ ʧʨʠʡʥʷʪʠ ʧʦʪʨʽʙʥʫ ʧʦʟʫ, ʜʝ ʽ ʷʢ ʧʦʩʪʘʚʠʪʠ 

ʩʤʘʨʪʬʦʥ ʪʘ ʥʘʣʘʰʪʫʚʘʪʠ ʦʩʚʽʪʣʝʥʥʷ, ʘ ʩʘʤʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʪʨʠʚʘʻ 4-5 ʭʚʠʣʠʥ. 

ɼʣʷ ʚʠʤʽʨʫ ʨʦʟʤʽʨʥʠʭ ʦʟʥʘʢ ʢʨʘʱʝ ʧʽʜʭʦʜʠʪʴ ʜʦʜʘʪʦʢ çTailor Guideè ʪʘ 

çAbodi.aiè ʱʦ ʧʦʢʘʟʘʚ ʥʘʡʙʽʣʴʰ ʪʦʯʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʝʘʣʴʥʠʤʠ 

ʨʦʟʤʽʨʥʠʤʠ ʦʟʥʘʢʘʤʠ, ʱʦ ʚʠʤʽʨʷʥʽ ʧʦ ʪʽʣʫ ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ ʤʝʪʦʜʠʢʦʶ.  

ɿ ʫʩʽʭ ʜʦʜʘʪʢʽʚ ʥʘʡʢʨʘʱʝ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 3D ʤʦʜʝʣʽ ʬʽʛʫʨʠ ʣʶʜʠʥʠ 

ʧʽʜʭʦʜʠʪʴ ʜʦʜʘʪʦʢ ç3D avatar bodyè ʪʘ çMeThreeSixtyè, ʚʦʥʠ ʜʘʶʪʴ ʥʘʡʙʽʣʴʰ 

ʩʭʦʞʝ ʪʘ ʥʘʡʙʽʣʴʰ ʪʦʯʥʝ ʪʨʠʚʠʤʽʨʥʝ ʟʦʙʨʘʞʝʥʥʷ ʬʽʛʫʨʠ ʣʶʜʠʥʠ. ʇʨʠ ʮʴʦʤʫ 

ʜʦʜʘʪʦʢ ç3D avatar bodyè ʧʦʪʨʝʙʫʻ ʧʨʠʩʫʪʥʦʩʪʽ ʱʝ ʦʜʥʽʻʾ ʦʩʦʙʠ ʦʧʝʨʘʪʦʨʘ. 

ɺ ʮʽʣʦʤʫ ʚʘʨʪʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʧʨʦʮʝʩ ʚʠʤʽʨʶʚʘʥʥʷ ʬʽʛʫʨʠ ʻ ʟʘʭʦʧʣʠʚʠʤ 

ʽ ʜʦʩʠʪʴ ʮʽʢʘʚʠʤ, ʪʦʤʫ ʦʪʨʠʤʘʻ ʧʦʜʘʣʴʰʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, 

ʷʢ ʩʫʯʘʩʥʠʡ ʪʘ ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ ʩʧʦʩʽʙ ʦʪʨʠʤʘʥʥʷ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʦʾ ʪʘ 

ʘʥʪʨʦʧʦʩʢʦʧʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʩʦʙʣʠʚʦʩʪʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʬʽʛʫʨʠ 

ʩʧʦʞʠʚʘʯʘ, ʱʦ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʜʠʩʪʘʥʮʽʡʥʦ. 
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ʋɼʂ 687. 157.004 

ɼʆʉʃɯɼɾɽʅʅʗ ʄɯʎʅʆʉʊɯ ʊʂɸʅʀʅ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ 

ʄɸʊɽʄɸʊʀʏʅʆɻʆ ʄʆɼɽʃʖɺɸʅʅʗ 

ʆ.ɺ. ʅɸʍɸʁʏʋʂ. ɽ.ɸ. ɿɸʍɸʈʆɺɸ  
ɺʽʥʥʠʮʴʢʠʡ ʽʥʩʪʠʪʫʪ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʦʜʷʛʫ ʪʘ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ 

 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʰʚʝʡʥʠʭ ʚʠʨʦʙʽʚ ʥʘ ʦʩʥʦʚʽ 

ʚʠʚʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʦʚʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ 

ʚʠʯʝʨʧʘʥʥʷ ʾʭ ʤʽʮʥʦʩʪʽ ʪʘ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɼʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʙʫʣʘ ʩʬʦʨʤʫʣʴʦʚʘʥʘ ʟʘʜʘʯʘ ï ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʮʥʦʩʪʽ ʪʢʘʥʠʥʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʤʦʞʥʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʚʠʯʝʨʧʘʥʥʷ ʩʪʽʡʢʦʩʪʽ ʪʘ ʤʽʮʥʦʩʪʽ ʽʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʦʜʥʦʯʘʩʥʦʾ ʜʽʾ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ. 

ʈʦʟʛʣʷʥʝʤʦ ʦʜʥʦʯʘʩʥʠʡ ʚʧʣʠʚ ʥʘ ʤʽʮʥʽʩʪʴ ʪʢʘʥʠʥʠ ʪʘʢʠʭ ʬʘʢʪʦʨʽʚ, ʷʢ 

ʞʦʨʩʪʢʽʩʪʴ ʧʨʠ ʟʛʠʥʽ ʤʘʪʝʨʽʘʣʽʚ ɺʫ, ʢʽʣʴʢʽʩʪʴ ʮʠʢʣʽʚ ʪʝʨʪʷ N, ʨʦʟʨʠʚʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ F. ɺʚʝʜʝʤʦ ʧʦʥʷʪʪʷ ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʨʝʩʫʨʩʫ ʤʽʮʥʦʩʪʽ ʪʢʘʥʠʥʠ ï 

ʚʽʜʥʦʰʝʥʥʷ ʚʠʯʝʨʧʘʥʦʛʦ ʨʝʩʫʨʩʫ ʧʦ ʷʢʦʤʫʩʴ ʽʟ ʬʘʢʪʦʨʽʚ ʜʦ ʡʦʛʦ ʛʨʘʥʠʯʥʦʛʦ 

ʟʥʘʯʝʥʥʷ, ʪʦʙʪʦ, ʜʣʷ ʥʘʰʦʛʦ ʚʠʧʘʜʢʫ [1, 2, 3, 4]: 

ʛʨ

ʪ

F

F
=1y

;        ʛʨ

ʪ

N

N
=2y

;            ʫʛʨ

ʫʪ

ɺ

ɺ
=3y

 ,                                   (1) 

ʜʝ Fʪ, Nʪ, Bʫʪ ï ʪʝʢʫʯʽ ʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʨʦʟʨʠʚʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʮʠʢʣʽʚ ʪʝʨʪʷ, ʞʦʨʩʪʢʦʩʪʽ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ; Fʛʨ, Nʛʨ, Bʫʛʨ ï ʾʭ ʛʨʘʥʠʯʥʽ 

ʟʥʘʯʝʥʥʷ (ʧʨʠ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʫʡʥʫʚʘʥʥʷ). 

ʇʽʜ ʰʣʷʭʦʤ ʜʝʬʦʨʤʫʚʘʥʥʷ ʙʫʜʝʤʦ ʨʦʟʫʤʽʪʠ ʛʨʘʬʽʢ, ʷʢʠʡ ʧʦʙʫʜʦʚʘʥʠʡ 

ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʚʪʨʘʪʫ 

ʤʽʮʥʦʩʪʽ ʧʦ ʪʨʴʦʤ ʧʝʨʝʨʘʭʦʚʘʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʢʘʥʠʥʠ. ɺʠʭʦʜʷʯʠ ʽʟ ʚʠʢʣʘʜʝʥʦʛʦ, ʚ ʪʨʠʚʠʤʽʨʥʽʡ ʩʠʩʪʝʤʽ 

ʢʦʦʨʜʠʥʘʪ ʛʨʘʥʠʯʥʘ ʧʦʚʝʨʭʥʷ ʙʫʜʝ ʤʘʪʠ ʬʦʨʤʫ ʢʫʙʘ ʟ ʜʦʚʞʠʥʦʶ ʨʝʙʝʨ, 

ʨʽʚʥʦʶ 1. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʪʢʘʥʠʥʠ çʆʨʪʦʥè ʛʨʘʥʠʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʻ: Fʛʨ = 

69,3 ʜʅ, Nʛʨ = 3526 ʮʠʢʣʽʚ ʪʝʨʪʷ, Bʫʛʨ= 9753 ʤʢʅĬʩʤ
2. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʩʠʩʪʝʤʽ Math Cad ʧʦʙʫʜʦʚʘʥʘ ʚ ʜʚʦʭ 

ʚʠʛʣʷʜʘʭ ʛʨʘʥʠʯʥʘ ʧʦʚʝʨʭʥʷ ʪʘ ʰʣʷʭ ʜʝʬʦʨʤʫʚʘʥʥʷ. 

ʗʢ ʚʠʜʥʦ ʽʟ ʨʠʩ. 1, ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʟʤʽʥʠ ʟʥʘʯʝʥʴ Ɋ1, Ɋ2, Ɋ3 ʚ 

ʙʝʟʨʦʟʤʽʨʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʤʘʻ ʢʚʘʟʽʣʽʥʽʡʥʠʡ ʭʘʨʘʢʪʝʨ, ʪʦʤʫ ʥʝʩʢʣʘʜʥʦ, 

ʚʠʢʦʨʠʩʪʘʚʰʠ ʤʝʪʦʜ ʝʢʩʪʨʘʧʦʣʷʮʽʾ, ʟʥʘʡʪʠ ʪʦʯʢʫ ʧʝʨʝʪʠʥʫ ʽʟ ʛʨʘʥʠʯʥʦʶ 

ʧʦʚʝʨʭʥʝʶ (ʪʦʯʢʘ ʂ, ʨʠʩ. 2). ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ, ʫʟʘʛʘʣʴʥʝʥʠʡ ʢʨʠʪʝʨʽʡ 

ʨʫʡʥʫʚʘʥʥʷ Ɋ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʦ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʜʦʚʞʠʥʠ ʣʽʥʽʾ ʰʣʷʭʫ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʜʦ ʜʦʚʞʠʥʠ ʣʽʥʽʾ ʚʽʜ ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ ʜʦ ʧʝʨʝʪʠʥʫ ʽʟ 

ʛʨʘʥʠʯʥʦʶ ʧʦʚʝʨʭʥʝʶ (ʧʨʠ ʫʤʦʚʽ, ʷʢʱʦ ʩʫʪʪʻʚʦ ʥʝ ʟʤʽʥʷʪʴʩʷ ʧʘʨʘʤʝʪʨʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʢʘʥʠʥʠ ʜʦ ʾʾ ʨʫʡʥʫʚʘʥʥʷ) [5, 6]: 

ʂɼ

ʈɼ

1

1=y

                                                            (2) 

ʜʝ Ɋ1, Ɋ2, Ɋ3 ï ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ 2. 
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ʈʠʩ.1. ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʩʠʩʪʝʤʽ Math Cad (2 ʚʠʛʣʷʜʠ) 

 

 
ʈʠʩ. 2. ʉʭʝʤʘ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʢʨʠʪʝʨʽʶ ʨʫʡʥʫʚʘʥʥʷ Ɋ 

 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʢʫʪʠ a ʪʘ b ʤʦʞʥʘ ʟʥʘʡʪʠ ʷʢ: 
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ɼʦʚʞʠʥʘ ʚʽʜʨʽʟʢʘ ɼ1ʄ ʙʫʜʝ ʨʽʚʥʦʶ: acos

1
1 =ʄɼ

, ʦʩʢʽʣʴʢʠ ʪʦʯʢʘ ʂ ʻ 

ʧʨʦʛʥʦʟʦʚʘʥʦʶ ʪʦʯʢʦʶ ʧʝʨʝʪʠʥʫ ʰʣʷʭʫ ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʣʦʱʠʥʠ ɸ2ɺ2ʉ2ɼ2. 

ʊʦʜʽ, ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ, ʜʦʚʞʠʥʫ ɼ1ʂ ʤʦʞʥʘ ʟʥʘʡʪʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

bcos

1
1

ʄɼ
ʂɼ =

                                                 (5) 

ʇʽʜʩʪʘʚʠʚʰʠ ʬʦʨʤʫʣʠ (3) ʪʘ (5) ʚ (2), ʟʥʘʭʦʜʠʤʦ, ʱʦ ʟʥʘʯʝʥʥʷ 

ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʢʨʠʪʝʨʽʶ ʨʫʡʥʫʚʘʥʥʷ Ɋ = 0,65, ʪʦʙʪʦ ʜʦʨʽʚʥʶʻ ʟʥʘʯʝʥʥʶ Ɋ2 ʜʣʷ 

ʪʦʯʢʠ 2. ʊʘʢʠʡ ʞʝ ʨʝʟʫʣʴʪʘʪ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ, ʨʦʟʛʣʷʥʫʚʰʠ ʧʦʜʽʙʥʽʩʪʴ 

ʪʨʠʢʫʪʥʠʢʽʚ ʂʄɼ1, ʈNɼ1 ʪʘ ɼ2ʄɼ1, QNɼ1 (ʨʠʩ. 2). ʇʨʝʜʩʪʘʚʣʝʥʠʡ ʧʨʠʢʣʘʜ 

ʨʦʟʨʘʭʫʥʢʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʯʘʩʪʢʦʚʠʤ ʚʠʧʘʜʢʦʤ, ʦʩʢʽʣʴʢʠ h ʣʷʭ ʜʝʬʦʨʤʫʚʘʥʥʷ 

ʽʥʰʠʭ ʪʢʘʥʠʥ ʤʦʞʝ ʤʘʪʠ ʬʦʨʤʫ ʢʨʠʚʠʭ ʣʽʥʽʡ ʟ ʨʽʟʥʠʤʠ ʨʘʜʽʫʩʘʤʠ ʢʨʠʚʠʟʥʠ, 

ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ (ʥʘʧʨʠʢʣʘʜ, ʥʘ ʜʝʷʢʦʤʫ ʝʪʘʧʽ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʜʽʾ ʩʠʣʦʚʠʭ ʬʘʢʪʦʨʽʚ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʨʝʟʫʣʴʪʘʪʠ ʚʧʣʠʚʫ ʪʝʨʪʷ ʪʘ ʚʪʨʘʪʠ 
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ʞʦʨʩʪʢʦʩʪʽ, ʘʙʦ ʚʠʥʠʢʘʻ ʧʝʨʝʚʘʞʥʘ ʜʽʷ ʜʝʬʦʨʤʘʮʽʾ ʨʦʟʤʽʨʽʚ ʚ ʪʦʤʫ ʯʠ ʽʥʰʦʤʫ 

ʥʘʧʨʷʤʢʫ). ɺ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʪʨʝʙʘ ʩʪʚʦʨʶʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ ʘʧʨʦʢʩʠʤʘʮʽʾ ʪʘ ʝʢʩʪʨʘʧʦʣʶʚʘʥʥʷ. 

ɺʠʢʣʘʜʝʥʠʡ ʟʘʛʘʣʴʥʠʡ ʧʽʜʭʽʜ ʤʦʞʝ ʙʫʪʠ ʚʟʷʪʠʤ ʟʘ ʦʩʥʦʚʫ ʨʦʟʨʘʭʫʥʢʽʚ 

ʤʽʮʥʦʩʪʽ ʪʢʘʥʠʥʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʝʨʝʦʤʝʪʨʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʈʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʮʥʦʩʪʽ ʪʢʘʥʠʥʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʷʢʘ ʜʦʟʚʦʣʷʻ, ʙʝʟ ʧʨʦʚʝʜʝʥʥʷ ʪʨʫʜʦʤʽʩʪʢʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʚʠʯʝʨʧʘʥʥʷ ʤʽʮʥʦʩʪʽ ʥʘ ʨʽʟʥʠʭ 

ʩʪʘʜʽʷʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʦʜʥʦʯʘʩʥʦʾ ʜʽʾ ʨʽʟʥʠʭ ʚʠʨʦʙʥʠʯʠʭ 

ʬʘʢʪʦʨʽʚ. 
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ʉʊʀʃʔ ʄɯʃɯʊɸʈɯ ʗʂ ɼɾɽʈɽʃʆ ʅɸʊʍʅɽʅʅʗ ɼʃʗ ʉʊɺʆʈɽʅʅʗ 

ʉʋʏɸʉʅʆɰ ʏʆʃʆɺɯʏʆɰ ʂʆʃɽʂʎɯɰ 

ɺ. ɯ. ɺʆʁʏɽʅʂʆ, ʅ. ɺ. ʆʉʊɸʇɽʅʂʆ, ɯ. ʆ. ʇʈʀʍʆɼʔʂʆ-ʂʆʅʆʅɽʅʂʆ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʽ ʜʠʟʘʡʥʫ 
 

ʉʪʠʣʴ ʤʽʣʽʪʘʨʽ ʟôʷʚʠʚʩʷ ʚ ʤʦʜʥʦʤʫ ʩʚʽʪʽ ʧʽʩʣʷ ʇʝʨʰʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ 

ʯʝʨʝʟ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʟʘʣʠʰʢʽʚ ʚʽʡʩʴʢʦʚʦʛʦ ʦʜʷʛʫ ʪʘ ʙʨʘʢʫ ʮʠʚʽʣʴʥʦʛʦ. 

ʇʦʩʪʫʧʦʚʦ ʫʪʠʣʽʪʘʨʥʽ ʧʨʝʜʤʝʪʠ ʧʝʨʝʡʰʣʠ ʚ ʢʘʪʝʛʦʨʽʶ ʤʽʩʴʢʦʛʦ ʰʠʢʫ, ʘ 

ʟʘʚʜʷʢʠ ʚʽʜʦʤʠʤ ʙʨʝʥʜʘʤ, ʪʘʢʠʤ ʷʢ Louis Vuitton ʽ Dior ʫ 1980-ʭ ʨʦʢʘʭ ʦʜʷʛ ʫ 

ʚʽʡʩʴʢʦʚʦʤʫ ʩʪʠʣʽ ʥʘʙʫʚ ʥʝʘʙʠʷʢʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ʩʝʨʝʜ ʣʶʜʝʡ ʷʢʽ ʩʣʽʜʢʫʶʪʴ ʟʘ 

ʤʦʜʦʶ [1]. 

ʇʨʦʙʣʝʤʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʚʯʝʥʥʷ ʽʩʪʦʨʠʯʥʠʭ ʬʦʨʤ ʦʜʷʛʫ ʚ ʩʪʠʣʽ 

ʤ̔ ʣʽʪʘʨʽ ʪʘ ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ ʩʫʯʘʩʥʫ ʤʦʜʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʪʠʣʶ ʤʽʣʽʪʘʨʽ ʷʢ 

ʜʞʝʨʝʣʦ ʥʘʪʭʥʝʥʥʷ ʜʦʟʚʦʣʠʪʴ ʥʘʤ ʩʪʚʦʨʠʪʠ ʝʩʪʝʪʠʯʥʫ, ʩʫʯʘʩʥʫ ʪʘ ʧʨʘʢʪʠʯʥʫ 

ʢʦʣʝʢʮʽʶ ʯʦʣʦʚʽʯʦʛʦ ʦʜʷʛʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʜʥʠʭ ʪʝʥʜʝʥʮʽʡ ʪʘ ʷʢʽʩʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ.  ʇʨʘʢʪʠʯʥʘ ʩʪʦʨʦʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʮʽ ʢʦʣʝʢʮʽʾ, ʷʢʘ 

ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʚʩʽʤ ʚʠʩʫʥʫʪʠʤ ʚʠʤʦʛʘʤ ʩʧʦʞʠʚʘʯʘ, ʘʚʪʦʨʩʴʢʽʡ ʢʦʥʮʝʧʮʽʾ, 

ʩʪʠʣʶ, ʢʦʣʴʦʨʦʚʠʤ ʨʽʰʝʥʥʷʤ, ʤʘʪʝʨʽʘʣʘʤ, ʪʘ ʦʟʜʦʙʣʝʥʥʶ. 

ʇʦʭʦʜʞʝʥʥʷ ʩʫʯʘʩʥʦʛʦ ʯʦʣʦʚʽʯʦʛʦ ʦʜʷʛʫ ʥʘ 90% ʧʦʚ'ʷʟʘʥʝ ʟ ʚʽʡʩʴʢʦʚʦʶ 

ʬʦʨʤʦʶ. ʋ ʚʩʽ ʯʘʩʠ ʩʘʤʝ ʜʣʷ ʚʽʡʩʴʢʦʚʠʭ ʥʘʩʘʤʧʝʨʝʜ ʨʦʟʨʦʙʣʷʣʠ ʥʦʚʽ ʤʦʜʝʣʽ 

ʪʘ ʬʘʩʦʥʠ: ʟʨʫʯʥʽ, ʷʢʽ ʟʙʝʨʽʛʘʶʪʴ ʪʝʧʣʦ ʚ ʭʦʣʦʜʥʦʤʫ ʢʣʽʤʘʪʽ ʯʠ ʧʨʦʭʦʣʦʜʫ ï ʫ 

ʩʧʝʢʦʪʥʦʤʫ. ʉʪʠʣʴ ʤʽʣʽʪʘʨʽ ʫʚʽʡʰʦʚ ʜʦ ʯʦʣʦʚʽʯʦʾ ʤʦʜʠ ʣʠʰʝ ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ 

ʍʍ ʩʪʦʣʽʪʪʷ [2].  

ʉʪʠʣʴ ʤʽʣʽʪʘʨʽ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʧʽʜʚʠʜʫ ʩʧʦʨʪʠʚʥʦʛʦ ʩʪʠʣʶ, ʘʜʞʝ ʦʜʷʛ 

ʤʽʣʽʪʘʨʽ ʜʫʞʝ ʟʨʫʯʥʠʡ, ʧʨʘʢʪʠʯʥʠʡ ʫ ʥʦʩʽʥʥʽ, ʜʦʚʛʦʚʽʯʥʠʡ, ʽ ʩʪʘʚ ʥʝʟʘʤʽʥʥʠʤ 

ʜʣʷ ʙʘʛʘʪʴʦʭ ʯʦʣʦʚʽʢʽʚ, ʷʢʠʤ ʽʤʧʦʥʫʶʪʴ ʩʚʦʙʦʜʘ ʨʫʭʽʚ, ʟʨʫʯʥʽʩʪʴ ʪʘ 

ʢʦʤʬʦʨʪʥʽʩʪʴ. ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʡʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʦʚʩʷʢʜʝʥʥʦʛʦ 

ʥʦʩʽʥʥʷ ʪʘ ʚʠʜʽʣʷʶʪʴ ʜʝʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʠʣʶ (ʨʠʩ. 1). 
 

 
ʈʠʩ. 1 ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʠʣʶ ʤʽʣʽʪʘʨʽ 

 

ʉʝʨʝʜ ʩʫʯʘʩʥʠʭ ʪʨʝʥʜʽʚ 2022 ʨʦʢʫ, ʷʢʽ ʙʫʣʠ ʦʙʨʘʥʽ ʜʣʷ ʨʦʟʨʦʙʢʠ ʢʦʣʝʢʮʽʾ 

ʫ ʩʪʠʣʽ ʤʽʣʽʪʘʨʽ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ ʪʝʥʜʝʥʮʽʾ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʫʪʝʨʘ, 

ʧʣʘʱʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʰʽʣʴʥʦʾ ʙʘʚʦʚʥʠ; ʚʽʣʴʥʠʡ ʪʘ ʧʨʷʤʠʡ ʩʠʣʫʝʪ; 
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ʦʟʜʦʙʣʝʥʥʷ ʚʽʡʩʴʢʦʚʦʶ ʩʠʤʚʦʣʽʢʦʶ, ʚʝʣʠʢʠʤʠ ˇʫʜʟʠʢʘʤʠ ʽ ʪ.ʜ. ʅʘ ʦʩʥʦʚʽ 

ʘʥʘʣʽʟʫ ʤʽʣʽʪʘʨʽ ʩʪʠʣʶ, ʩʫʯʘʩʥʠʭ ʤʦʜʥʠʭ ʪʝʥʜʝʥʮʽʡ ʪʘ ʤʘʪʝʨʽʘʣʽʚ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʫʯʘʩʥʫ ʢʦʣʝʢʮʽʶ ʯʦʣʦʚʽʯʦʛʦ ʦʜʷʛʫ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʝʢʽʣʴʢʘ 

ʚʠʨʦʙʽʚ ʥʘ ʨʠʩ. 2. 
 

 
ʘ                                                            ʙ 

 
ʚ                                                        ʛ 

ʈʠʩ. 2. ʏʦʣʦʚʽʯʽʡ ʦʜʷʛ ʫ ʩʪʠʣʽ ʤʽʣʽʪʘʨʽ ʘʚʪʦʨ ɺʦʡʯʝʥʢʦ ɺ.ɯ. 
(ʘ ï ʭʫʜʽ; ʙ ï ʬʫʪʙʦʣʢʘ 1; ʚ ï ʬʫʪʙʦʣʢʘ 2; ʛ ï ʩʦʨʦʯʢʘ) 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʩʴʢʫ ʢʦʣʝʢʮʽʶ ʯʦʣʦʚʽʯʦʛʦ 

ʦʜʷʛʫ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʫ ʤʽʣʽʪʘʨʽ ʩʪʠʣʽ. ɿʘ ʦʩʥʦʚʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʢʦʣʝʢʮʽʾ ʫ ʜʘʥʦʤʫ ʩʪʠʣʽ ʚʟʷʪʽ ʪʘʢʽ ʡʦʛʦ ʦʩʦʙʣʠʚʦʩʪʽ: ʢʦʣʴʦʨʦʚʝ ʨʽʰʝʥʥʷ, 

ʦʟʜʦʙʣʶʶʯʠ ˇʫʜʟʠʢʠ, ʥʘʰʠʚʢʠ ʟ ʚʽʡʩʴʢʦʚʠʤʠ ʧʨʠʥʪʘʤʠ, ʥʘʢʣʘʜʥʽ ʢʠʰʝʥʽ; 

ʦʙôʻʤʥʽ ʬʦʨʤʠ; ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʥʠʭ ʢʦʣʴʦʨʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʘʢʪʫʘʣʴʥʽ ʚʠʤʦʛʠ ʷʢʽ ʚʠʩʫʚʘʻ ʩʧʦʞʠʚʘʯ ʻ ʩʪʚʦʨʝʥʥʷ ʝʨʛʦʥʦʤʽʯʥʦʾ, ʝʩʪʝʪʠʯʥʦʾ, 

ʝʢʦʥʦʤʽʯʥʦʾ, ʧʨʘʢʪʠʯʥʦʾ ʢʦʣʝʢʮʽʾ ʯʦʣʦʚʽʯʦʛʦ ʦʜʷʛʫ ʫ ʩʪʠʣʽ ʤʽʣʽʪʘʨʽ, ʷʢʘ ʙʫʜʝ 

ʧʦʻʜʥʫʚʘʪʠʩʴ ʟ ʤʦʜʥʠʤʠ ʪʝʥʜʝʥʮʽʷʤʠ, ʥʘʧʨʷʤʘʤʠ ʪʘ ʩʫʯʘʩʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ. 
 

ʃʽʪʝʨʘʪʫʨʘ 
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ʋɼʂ 687.17:620.193 
ʂʃɸʉʀʌɯʂɸʎɯʗ ʄɽʊʆɼɯɺ ɿɸɹɽɿʇɽʏɽʅʅʗ ɿɸʍʀʉʊʋ 

ɺɽʈʍʅʔʆɻʆ ʆɼʗɻʋ ɺɯɼ ɼɯɰ ɺɯʊʈʋ 
ɺ.ʆ. ʇʈʀɺɸʃɸ 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ʉʫʯʘʩʥʽ ʰʚʝʡʥʽ ʚʠʨʦʙʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʞʠʪʪʽ ʣʶʜʠʥʠ, 

ʦʩʢʽʣʴʢʠ ʾʭ ʤʝʪʦʶ ʻ ʟʘʜʦʚʦʣʝʥʥʷ ʝʩʪʝʪʠʯʥʠʭ ʽ ʫʪʠʣʽʪʘʨʥʠʭ ʚʠʤʦʛ ʩʧʦʞʠʚʘʯʘ.  

ʇʨʦʪʝ ʦʩʥʦʚʥʦʶ ʾʭʥʴʦʶ ʟʘʜʘʯʝʶ ʻ ʟʘʭʠʩʪ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ ʚʽʜ ʚʧʣʠʚʫ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢ ʫ ʧʦʙʫʪʦʚʠʭ, ʪʘʢ ʽ ʫ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ. ʋ ʟʚôʷʟʢʫ 

ʟ ʮʠʤ ʧʠʪʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʩʘʤʝ ʟʘʭʠʩʥʠʭ ʬʫʥʢʮʽʡ ʰʚʝʡʥʠʭ ʚʠʨʦʙʽʚ, ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʽ ʦʜʷʛʫ, ʻ ʘʢʪʫʘʣʴʥʠʤ ʽ ʧʦʪʨʝʙʫʻ ʧʦʩʪʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ.  

ɸʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʭʠʩʪʫ ʚʝʨʭʥʴʦʛʦ ʦʜʷʛʫ, ʷʢʠʡ ʧʨʠʟʥʘʯʝʥʦ ʜʣʷ  

ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘ ʤʝʞʘʤʠ ʧʦʤʝʰʢʘʥʥʷ, ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ 

ʡʦʛʦ ʟʘʭʠʩʪʫ ʚʽʜ ʧʦʛʦʜʥʠʭ ʫʤʦʚ (ʚʽʪʨʫ, ʚʦʣʦʛʠ, ʭʦʣʦʜʫ). ʅʘʡʛʽʨʰʝ ʟʘʭʠʱʝʥʠʤ 

ʻ ʧʦʙʫʪʦʚʠʡ ʦʜʷʛ, ʦʩʢʽʣʴʢʠ ʜʝʨʞʘʚʥʽ ʩʪʘʥʜʘʨʪʠ ʥʘ ʧʦʙʫʪʦʚʠʡ ʦʜʷʛ ʽ ʤʘʪʝʨʽʘʣʠ 

ʥʝ ʤʽʩʪʷʪʴ ʯʽʪʢʠʭ ʛʽʛʽʻʥʽʯʥʠʭ ʚʠʤʦʛ ʽ ʥʦʨʤʘʪʠʚʽʚ ʜʦ ʥʠʭ, ʯʝʨʝʟ ʱʦ ʩʧʦʞʠʚʘʯʽ 

ʦʪʨʠʤʫʶʪʴ ʦʜʷʛ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʷʢʽ ʥʝ ʟʘʚʞʜʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʝʘʣʴʥʠʤ ʫʤʦʚʘʤ 

ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʚʠʙʽʨʢʦʚʘ ʧʝʨʝʚʽʨʢʘ ʧʦʚʽʪʨʦʧʨʦʥʠʢʥʦʩʪʽ 

ʢʦʩʪʶʤʥʠʭ ʪʢʘʥʠʥ ʧʦʢʘʟʘʣʘ, ʱʦ ʙʽʣʷ 10% ʟ ʥʠʭ ʟʘ ʥʝʦʙʭʽʜʥʠʤ ʨʽʚʥʝʤ 

ʧʦʚʽʪʨʦʧʨʦʥʠʢʥʦʩʪʽ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʝʭʥʽʯʥʠʤ ʚʠʤʦʛʘʤ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʧʦʢʘʟʥʠʢʠ ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʘʤʦʚʽʜʯʫʪʪʷ 

ʣʶʜʠʥʠ, ʤʘʶʪʴ ʪʽʩʥʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʩʦʙʦʶ. ʅʘʧʨʠʢʣʘʜ, ʧʦʪʨʘʧʣʷʥʥʷ 

ʚʦʣʦʛʠ ʥʘ ʦʜʷʛ ʧʽʜʚʠʱʫʻ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʰʚʝʡʥʦʛʦ ʚʠʨʦʙʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʟʥʠʞʝʥʥʷ ʡʦʛʦ ʪʝʧʣʦʟʘʭʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʘ ʥʘʷʚʥʽʩʪʴ ʚʽʪʨʫ ʟʥʘʯʥʦ 

ʧʽʜʩʠʣʶʻ ʥʝʛʘʪʠʚʥʠʡ ʦʭʦʣʦʜʞʫʶʯʠʡ ʚʧʣʠʚ ʽ ʩʧʨʠʯʠʥʷʻ ʰʚʠʜʢʝ 

ʧʝʨʝʦʭʦʣʦʜʞʝʥʥʷ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ. 

ɸʥʘʣʽʟ ʨʦʙʽʪ ʧʨʦʚʽʜʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʮʴʦʛʦ ʥʘʧʨʷʤʢʫ ʧʦʢʘʟʘʚ, ʱʦ ʜʦʩʷʛʪʠ 

ʚʽʪʨʦʟʘʭʠʩʪʫ ʤʦʞʥʘ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʪʨʦʥʝʧʨʦʥʠʢʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʇʨʦʪʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʛʦ 

ʧʦʛʽʨʰʝʥʥʷ ʛʽʛʽʻʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʰʚʝʡʥʠʭ ʚʠʨʦʙʽʚ. ʉʫʯʘʩʥʽ ʩʚʽʪʦʚʽ 

ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʫʚʘʪʠ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʩʧʝʮʠʬʽʯʥʽʡ 

ʤʽʢʨʦʧʦʨʠʩʪʽʡ ʩʪʨʫʢʪʫʨʽ ʻ ʩʧʨʦʤʦʞʥʠʤʠ ʟʘʭʠʩʪʠʪʠ ʰʚʝʡʥʠʡ ʚʠʨʽʙ ʚʽʜ ʜʽʾ ʚʽʪʨʫ 

ʙʝʟ ʟʥʘʯʥʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʡʦʛʦ ʛʽʛʽʻʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɸʣʝ ʟʥʘʯʥʘ ʚʘʨʪʽʩʪʴ 

ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʣʠʰʝ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʜʷʛʫ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ɯʩʥʫʶʯʽ ʤʝʪʦʜʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʚʝʡʥʠʭ ʚʠʨʦʙʽʚ ʟʘʭʠʩʪʦʤ ʚʽʜ ʚʽʪʨʫ ʟʘ 

ʩʚʦʻʶ ʩʫʪʪʶ ʻ ʩʭʦʞʠʤʠ ʥʘ ʤʝʪʦʜʠ ʥʘʜʘʥʥʷ ʚʦʜʦʟʘʭʠʩʪʫ: ʥʘʥʝʩʝʥʥʷ ʥʘ 

ʧʦʚʝʨʭʥʶ ʪʢʘʥʠʥʠ ʩʫʮʽʣʴʥʦʛʦ ʧʣʽʚʢʦʚʦʛʦ ʧʦʢʨʠʪʪʷ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʷ 

ʤʘʪʝʨʽʘʣʽʚ ʟ ʥʠʟʴʢʦʶ ʧʦʚʽʪʨʦʧʨʦʥʠʢʥʽʩʪʶ ʪʦʱʦ. ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ 

ʟʘ ʦʩʪʘʥʥʽ 15 ʨʦʢʽʚ ʜʦʟʚʦʣʠʚ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʱʦʜʦ 

ʩʪʚʦʨʝʥʥʷ ʚʽʪʨʦʟʘʭʠʩʪʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʦʙʣʝʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʤʝʪʦʜʽʚ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʪʫ ʰʚʝʡʥʠʭ ʚʠʨʦʙʽʚ ʚʽʜ ʚʽʪʨʫ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ʂʣʘʩʠʬʽʢʘʮʽʷ ʤʝʪʦʜʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʪʫ ʰʚʝʡʥʠʭ ʚʠʨʦʙʽʚ ʚʽʜ ʚʽʪʨʫ 

 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʤʝʪʦʜʽʚ ʧʝʨʝʜʙʘʯʘʻ ʧʦʜʽʣ ʾʭ ʥʘ ʢʣʘʩʠ, ʛʨʫʧʠ 

ʽ ʚʠʜʠ. ʇʦʜʽʣ ʥʘ ʢʣʘʩʠ ʚʠʢʦʥʘʥʦ ʟʘ ʩʧʦʩʦʙʘʤʠ, ʟʘʚʜʷʢʠ ʷʢʠʤ ʜʦʩʷʛʘʻʪʴʩʷ 

ʚʽʪʨʦʟʘʭʠʩʪ; ʥʘ ʛʨʫʧʠ ï ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ, ʷʢʘ ʜʘʻ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʚʽʪʨʦʟʘʭʠʩʥʠʡ 

ʝʬʝʢʪ; ʥʘ ʚʠʜʠ ï ʟʘ ʚʤʽʩʪʦʤ ʩʢʣʘʜʥʠʢʽʚ ʩʠʨʦʚʠʥʥʦʛʦ ʩʢʣʘʜʫ ʤʘʪʝʨʽʘʣʽʚ. 

ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʮʠʤ ʜʦ ʧʝʨʰʦʛʦ ʢʣʘʩʫ ʚʽʜʥʝʩʝʥʽ ʤʝʪʦʜʠ, ʷʢʽ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʟ ʚʽʪʨʦʥʝʧʨʦʥʠʢʥʦʶ ʩʪʨʫʢʪʫʨʦʶ. ɼʦ 

ʜʨʫʛʦʛʦ ʢʣʘʩʫ ʚʽʜʥʝʩʝʥʽ ʤʝʪʦʜʠ, ʚ ʷʢʠʭ ʚʽʪʨʦʟʘʭʠʩʪ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʢʘʥʠʥ ʽʟ ʩʧʝʮʠʬʽʯʥʦʶ ʚʽʪʨʦʥʝʧʨʦʥʠʢʥʦʶ ʩʪʨʫʢʪʫʨʦʶ. ɼʦ 

ʪʨʝʪʴʦʛʦ ʢʣʘʩʫ ʚʢʣʶʯʝʥʽ ʤʝʪʦʜʠ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʽʪʨʦʟʘʭʠʩʥʠʭ  ʧʨʦʢʣʘʜʦʢ (ʰʘʨʽʚ). 

ɼʦ ʧʝʨʰʦʛʦ ʢʣʘʩʫ ʤʝʪʦʜʽʚ ʫʚʽʡʰʣʘ ʦʜʥʘ ʛʨʫʧʘ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ 

ʟʘʭʠʩʪʫ ʚʽʜ ʚʽʪʨʫ ʟʘ ʨʘʭʫʥʦʢ ʥʘʥʝʩʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʶ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʩʫʮʽʣʴʥʦʛʦ ʧʦʚʽʪʨʦʥʝʧʨʦʥʠʢʥʦʛʦ ʧʣʽʚʢʦʚʦʛʦ ʧʦʢʨʠʪʪʷ. ɼʣʷ ʮʴʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʢʨʠʪʪʷ ʟ ʧʦʣʽʫʨʝʪʘʥʫ, ʧʦʣʽʝʬʽʨʫ, ʧʦʣʽʘʢʨʠʣʫ, ʩʠʣʽʢʦʥʫ, 

ʩʠʥʪʝʪʠʯʥʦʛʦ ʢʘʫʯʫʢʫ, ʣʘʪʝʢʩʫ ʪʘ ʟ ʽʥʰʠʭ ʧʦʣʽʤʝʨʽʚ, ʷʢʽ ʫʥʝʤʦʞʣʠʚʣʶʶʪʴ 

ʧʨʦʥʠʢʘʥʥʷ ʯʝʨʝʟ ʥʠʭ ʧʦʚʽʪʨʷ. ʅʝʜʦʣʽʢʦʤ ʟʘʟʥʘʯʝʥʦʛʦ ʤʝʪʦʜʫ ʻ ʪʝ, ʱʦ ʚʽʥ 

ʩʧʨʠʯʠʥʷʻ ʟʥʘʯʥʝ ʧʦʛʽʨʰʝʥʥʷ ʛʽʛʽʻʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʰʚʝʡʥʦʛʦ ʚʠʨʦʙʫ, 

ʦʩʢʽʣʴʢʠ ʟʤʝʥʰʝʥʥʷ ʧʦʚʽʪʨʦʧʨʦʥʠʢʥʦʩʪʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʪʝʧʣʦʚʦʛʦ 

ʙʘʣʘʥʩʫ ʫ ʧʨʦʩʪʦʨʽ ʧʽʜ ʦʜʷʛʦʤ ʽ ʩʧʨʠʯʠʥʷʻ ʚʠʥʠʢʥʝʥʥʷ ʚʽʜʯʫʪʪʷ ʜʠʩʢʦʤʬʦʨʪʫ. 

ʄʝʪʦʜʠ ʟʘʟʥʘʯʝʥʦʛʦ ʢʣʘʩʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʦʜʷʛʫ, ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʧʝʨʰʦʯʝʨʛʦʚʫ 

ʧʝʨʝʚʘʛʫ ʥʘʜʘʶʪʴ ʥʝ ʨʽʚʥʶ ʛʽʛʽʻʥʽʯʥʦʩʪʽ ʰʚʝʡʥʦʛʦ ʚʠʨʦʙʫ, ʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʡʦʛʦ 

ʟʘʭʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ɼʦ ʜʨʫʛʦʛʦ ʢʣʘʩʫ ʫʚʽʡʰʣʠ ʜʚʽ ʛʨʫʧʠ ʤʝʪʦʜʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʚʽʪʨʦʟʘʭʠʩʪ ʰʚʝʡʥʠʭ ʚʠʨʦʙʽʚ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʢʘʥʠʥ ʽʟ ʩʧʝʮʠʬʽʯʥʦʶ 

ʩʪʨʫʢʪʫʨʦʶ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʤʘʪʝʨʽʘʣʠ ʽʟ ʩʠʥʪʝʪʠʯʥʠʭ ʤʽʢʨʦʥʠʪʦʢ ʽ 

ʪʢʘʥʠʥʠ ʟ ʤʝʤʙʨʘʥʥʠʤ ʧʦʢʨʠʪʪʷʤ, ʩʧʝʮʠʬʽʯʥʘ ʤʽʢʨʦʩʪʨʫʢʪʫʨʘ ʷʢʠʭ ʜʦʟʚʦʣʷʻ 
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ʨʝʛʫʣʶʚʘʪʠ ʚʝʣʠʯʠʥʫ ʧʦʚʽʪʨʦʧʨʦʥʠʢʥʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, çGore-Texè (ʉʐɸ) ï 

ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʰʘʨʽʚ ʽ ʤʘʻ ʧʦʚʽʪʨʦʧʨʦʥʠʢʥʽʩʪʴ 0,1 ʜʤ3/ 

(ʩʤ2Ŀʩ); ʚʝʨʭʥʽʡ ʰʘʨ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʤʽʮʥʽʩʪʶ ʽ ʩʪʽʡʢʽʩʪʶ ʜʦ 

ʩʪʠʨʘʥʥʷ, ʚʥʫʪʨʽʰʥʽʡ ʻ ʤʝʤʙʨʘʥʦʶ ʽʟ ʩʧʝʮʠʬʽʯʥʦʶ ʤʽʢʨʦʧʦʨʠʩʪʦʶ 

ʩʪʨʫʢʪʫʨʦʶ, ʟʘʚʜʷʢʠ ʷʢʽʡ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʽ ʚʽʪʨʦʟʘʭʠʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʪʢʘʥʠʥʠ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʜʦʩʪʘʪʥʴʦʾ ʧʘʨʦʧʨʦʥʠʢʥʦʩʪʽ. ʏʘʩʪʽʰ ʟʘ ʚʩʝ ʜʣʷ 

ʤʝʤʙʨʘʥʥʦʛʦ ʧʦʢʨʠʪʪʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʽʥʝʥʠʡ ʧʦʣʽʝʪʠʣʝʥ ʘʙʦ ʧʦʣʽʘʤʽʜ. 

ʊʘʢʽ ʤʘʪʝʨʽʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ, ʚ ʦʩʥʦʚʥʦʤʫ, ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʧʦʨʪʠʚʥʦʛʦ 

ʦʜʷʛʫ (ʛʽʨʩʴʢʠʡ ʪʫʨʠʟʤ, ʘʣʴʧʽʥʽʟʤ ʪʦʱʦ), ʷʢʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚ 

ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʦʾ ʚʦʣʦʛʦʩʪʽ, ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʽ ʚʽʪʨʫ. ʈʘʟʦʤ ʟ ʮʠʤ 

ʥʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ ʪʝ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʤʘʪʝʨʽʘʣʠ ʟ ʚʦʜʦʟʘʭʠʩʥʠʤ ʤʝʤʙʨʘʥʥʠʤ 

ʧʦʢʨʠʪʪʷʤ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟʘ ʢʦʨʜʦʥʦʤ, ʱʦ ʚʧʣʠʚʘʻ ʷʢ ʥʘ ʾʭʥʶ ʮʽʥʫ, ʪʘʢ ʽ ʥʘ 

ʩʦʙʽʚʘʨʪʽʩʪʴ ʰʚʝʡʥʠʭ ʚʠʨʦʙʽʚ, ʚ ʷʢʠʭ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʤʠ. ʂʨʽʤ 

ʪʦʛʦ, ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʱʝ ʟʘʟʥʘʯʝʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʾʭʥʴʦʾ ʤʽʢʨʦʧʦʨʠʩʪʦʾ ʩʪʨʫʢʪʫʨʠ, ʱʦ ʟ ʯʘʩʦʤ ʩʧʨʠʯʠʥʷʻ ʧʦʛʽʨʰʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʰʚʝʡʥʦʛʦ ʚʠʨʦʙʫ ʚ ʮʽʣʦʤʫ. 

ɼʦ ʪʨʝʪʴʦʛʦ ʢʣʘʩʫ ʚʽʜʥʝʩʝʥʦ ʜʚʽ ʛʨʫʧʠ ʤʝʪʦʜʽʚ. ʇʝʨʰʘ ʛʨʫʧʘ ʧʝʨʝʜʙʘʯʘʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʢʘʥʠʥ ʧʦʣʦʪʥʷʥʦʛʦ ʧʝʨʝʧʣʝʪʝʥʥʷ ʽʟ ʛʽʜʨʦʬʦʙʥʠʭ ʚʦʣʦʢʦʥ. ɼʦ 

ʪʘʢʠʭ ʪʢʘʥʠʥ ʚʽʜʥʦʩʷʪʴʩʷ ʚʽʩʢʦʟʥʽ, ʧʦʣʽʘʤʽʜʥʽ, ʧʦʣʽʝʬʽʨʥʽ ʽ ʜʝʷʢʽ ʽʥʰʽ, ʷʢʽ 

ʤʘʶʪʴ ʥʠʟʴʢʫ ʛʽʛʨʦʩʢʦʧʽʯʥʽʩʪʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ ʾʭʥʶ ʩʪʨʫʢʪʫʨʫ 

ʩʪʘʙʽʣʴʥʦʶ ʥʘʚʽʪʴ ʧʽʩʣʷ ʧʦʪʨʘʧʣʷʥʥʷ ʜʦ ʚʦʣʦʛʦʛʦ ʧʦʚʽʪʨʷ ʘʙʦ ʚʦʜʠ. ɺʠʙʽʨ ʚʠʜʫ 

ʧʝʨʝʧʣʝʪʝʥʥʷ ʦʙʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ ʩʘʤʝ ʧʦʣʦʪʥʷʥʝ ʧʝʨʝʧʣʝʪʝʥʥʷ ʤʘʻ 

ʥʘʡʤʝʥʰʫ ʜʦʚʞʠʥʫ ʧʝʨʝʢʨʠʪʪʷ ʥʠʪʦʢ ʦʩʥʦʚʠ ʽ ʫʪʦʢʫ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʽ ʥʘʡʤʝʥʰʫ 

ʧʦʚʽʪʨʦʧʨʦʥʠʢʥʽʩʪʴ, ʚʝʣʠʯʠʥʘ ʷʢʦʾ ʟʘʜʘʻʪʴʩʷ ʥʘ ʩʪʘʜʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʪʝʢʩʪʠʣʴʥʦʛʦ ʧʦʣʦʪʥʘ. ɿʘʟʥʘʯʝʥʠʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʜʷʛʫ. ʅʝʜʦʣʽʢʦʤ ʟʘʟʥʘʯʝʥʦʛʦ ʤʝʪʦʜʫ ʻ ʪʨʫʜʥʦʱʽ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ 

ʧʽʜʙʦʨʦʤ ʪʢʘʥʠʥ ʥʝʦʙʭʽʜʥʦʾ ʧʦʨʠʩʪʦʩʪʽ ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʫ 

ʰʚʝʡʥʦʛʦ ʚʠʨʦʙʫ. ɼʨʫʛʘ ʛʨʫʧʘ ʤʝʪʦʜʽʚ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʤʙʨʘʥʥʠʭ 

ʦʙʦʣʦʥʦʢ ʘʙʦ ʧʦʨʠʩʪʠʭ ʧʣʽʚʦʢ ʧʦʣʽʘʤʽʜʥʦʾ, ʧʦʣʽʝʪʠʣʝʥʦʚʦʾ, 

ʧʦʣʽʚʽʥʠʣʭʣʦʨʠʜʥʦʾ ʪʘ ʽʥʰʠʭ ʭʽʤʽʯʥʠʭ ʛʨʫʧ. ʇʝʨʝʚʘʛʦʶ ʟʘʣʫʯʝʥʥʷ 

ʚʽʪʨʦʟʘʭʠʩʥʠʭ ʧʨʦʢʣʘʜʦʢ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʧʘʢʝʪʽʚ ʜʣʷ ʰʚʝʡʥʠʭ ʚʠʨʦʙʽʚ ʻ ʪʝ, 

ʱʦ ʾʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʦʢʨʝʤʦ ʚʟʷʪʠʡ ʰʘʨ, ʷʢʠʡ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʚ 

ʩʝʨʝʜʠʥʽ ʧʘʢʝʪʫ ʟ ʧʦʚʽʪʨʦʧʨʦʥʠʢʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʊʘʢʠʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʥʘʜʘʪʠ 

ʚʽʪʨʦʟʘʭʠʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʜʷʛʫ ʷʢ ʩʧʝʮʽʘʣʴʥʦʛʦ, ʪʘʢ ʽ ʧʦʙʫʪʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ ʧʝʚʥʦʛʦ ʨʽʚʥʷ ʡʦʛʦ ʛʽʛʽʻʥʽʯʥʦʩʪʽ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʤʝʪʦʜʠ 

ʟʘʟʥʘʯʝʥʦʾ ʛʨʫʧʠ ʻ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʯʝʨʝʟ ʩʚʦʶ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ, 

ʧʨʦʩʪʦʪʫ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʽʩʥʫʶʯʽ ʚʽʪʯʠʟʥʷʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʫʚʘʪʠ ʧʣʽʚʢʠ ʙʫʜʴ-ʷʢʦʾ ʥʝʦʙʭʽʜʥʦʾ ʧʦʨʠʩʪʦʩʪʽ ʧʨʠ 

ʥʝʟʥʘʯʥʽʡ ʩʦʙʽʚʘʨʪʽʩʪʴ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ. 

ʆʪʞʝ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʜʷʛʫ ʟ ʥʝʦʙʭʽʜʥʠʤʠ ʚʽʪʨʦʟʘʭʠʩʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʻ ʚʘʞʣʠʚʦʶ ʟʘʜʘʯʝʶ, ʚʠʨʽʰʝʥʥʷ ʷʢʦʾ ʩʧʨʠʷʪʠʤʝ ʧʦʢʨʘʱʝʥʥʶ 

ʩʘʤʦʚʽʜʯʫʪʪʷ ʣʶʜʠʥʠ, ʟʙʝʨʝʞʝʥʥʶ ʾʾ ʟʜʦʨʦʚôʷ, ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ 

ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʧʨʦʮʝʩʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʰʚʝʡʥʠʭ ʚʠʨʦʙʽʚ ʽ 

ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʠʨʦʚʠʥʫ ʽ ʪʝʢʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, 

ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ. 
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ʋɼʂ 677. 075 
ɼʆʉʃɯɼɾɽʅʅʗ ɽʈɻʆʅʆʄɯʏʅʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ 
ʊʈʀʂʆʊɸɾʅʀʍ ʄɸʊɽʈɯɸʃɯɺ ɼʃʗ ɾɯʅʆʏʆɰ ɹɯʃʀɿʅʀ 

ɸ.ɸ. ɯɺɸʅʏɽʅʂʆ, ʃ.ɭ. ɻɸʃɸɺʉʔʂɸ 
ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ 

 

ʆʜʷʛ ʻ ʟʘʭʠʩʥʦʶ ʦʙʦʣʦʥʢʦʶ, ʱʦ ʩʪʚʦʨʶʻ ʥʘʚʢʦʣʦ ʪʽʣʘ ʣʶʜʠʥʠ ʧʝʚʥʠʡ 

ʤʽʢʨʦʢʣʽʤʘʪ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʪʝʧʣʦʚʦʛʦ 

ʙʘʣʘʥʩʫ ʽ ʧʦʩʪʽʡʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. ʎʝ ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʥʦʨʤʘʣʴʥʦʾ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʾʾ ʟʜʦʨʦʚ'ʷ ʽ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʥʘ 

ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ. ʊʘʢʪʠʣʴʥʠʡ ʢʦʤʬʦʨʪ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʫʪʣʠʚʽʩʪʶ ʰʢʽʨʥʦʛʦ 

ʧʦʢʨʠʚʫ ʧʽʜ ʯʘʩ ʜʦʪʠʢʫ ʤʘʪʝʨʽʘʣʽʚ ʦʜʷʛʫ ʜʦ ʪʽʣʘ ʣʶʜʠʥʠ(ʛʣʘʜʢʽʩʪʴ, ʞʦʨʩʪʢʽʩʪʴ, 

ʰʦʨʩʪʢʽʩʪʴ ʪʦʱʦ). ʉʪʘʥ ʢʦʤʬʦʨʪʫ ʥʘ ʜʦʪʠʢ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤ 

ʚʠʙʦʨʦʤ ʩʠʨʦʚʠʥʥʦʛʦ ʩʢʣʘʜʫ, ʧʝʨʝʧʣʝʪʝʥʥʷ ʪʘ ʟʘʢʣʶʯʥʦʶ ʦʙʨʦʙʢʦʶ 

ʪʝʢʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʦʜʷʛʫ, ʟʦʢʨʝʤʘ ʙʽʣʠʟʥʷʥʠʭ ʚʠʨʦʙʽʚ. ʆʩʥʦʚʥʝ 

ʧʨʠʟʥʘʯʝʥʥʷ ʥʘʪʽʣʴʥʦʾ ʙʽʣʠʟʥʠ: ʟʘʭʠʱʘʪʠ ʰʢʽʨʥʠʡ ʧʦʢʨʠʚ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ, 

ʧʦʜʨʘʟʥʝʥʴ ʪʘ ʤʝʭʘʥʽʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʚʝʨʭʥʽʤ ʦʜʷʛʦʤ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʦʧʪʠʤʘʣʴʥʠʡ ʤʽʢʨʦʢʣʽʤʘʪ ʦʨʛʘʥʽʟʤʫ. ʆʩʥʦʚʥʽ ʛʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ, ʱʦ 

ʚʠʩʫʚʘʶʪʴʩʷ ʜʦ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʥʘʪʽʣʴʥʦʾ ʙʽʣʠʟʥʠ: ʥʠʟʴʢʘ 

ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ, ʟʥʘʯʥʘ ʧʦʚʽʪʨʦʧʨʦʥʠʢʥʽʩʪʴ, ʚʠʩʦʢʘ ʛʽʛʨʦʩʢʦʧʽʯʥʽʩʪʴ. ɺʠʙʽʨ 

ʤʘʪʝʨʽʘʣʫ ʪʘ ʢʦʥʩʪʨʫʢʮʽʾ (ʧʦʢʨʦʶ) ʙʽʣʠʟʥʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʢʣʽʤʘʪʫ, ʧʦʨʠ ʨʦʢʫ ʪʘ 

ʾʾ ʧʨʠʟʥʘʯʝʥʥʷ. ʃʝʛʢʘ ʙʽʣʠʟʥʘ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟ ʙʘʚʦʚʥʷʥʠʭ ʪʢʘʥʠʭ (ʙʷʟʴ, ʢʨʝʧ 

ʪʘ ʽʥ.) ʪʘ ʪʨʠʢʦʪʘʞʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʪʘʢʦʞ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʥʪʝʪʠʯʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʚʝʜʝʥʥʷ ʧʘʨʦʧʦʜʽʙʥʦʾ ʚʦʣʦʛʠ ʟ ʧʽʜʦʜʷʛʦʚʦʛʦ 

ʧʨʦʩʪʦʨʫ. ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʝʧʣʦʾ ʙʽʣʠʟʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʝʢʩʪʠʣʴʥʽ 

ʤʘʪʝʨʽʘʣʠ ʱʽʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʟʦʢʨʝʤʘ ʪʢʘʥʠʥʠ ʡ ʪʨʠʢʦʪʘʞ ʟ ʥʘʯʦʩʦʤ ʟ 

ʚʦʚʥʷʥʠʭ ʘʙʦ ʩʠʥʪʝʪʠʯʥʠʭ ʚʦʣʦʢʦʥ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʠʟʴʢʫ 

ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ. ɻʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʩʧʝʮʽʘʣʴʥʦʾ ʙʽʣʠʟʥʠ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʭʘʨʘʢʪʝʨʦʤ ʚʠʨʦʙʥʠʯʠʭ ʚʠʜʽʚ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʞʠʪʪʷ ʯʠ ʟʜʦʨʦʚôʷ. ɹʽʣʠʟʥʘ ʫ 

ʧʝʨʰʫ ʯʝʨʛʫ ʤʘʻ ʙʫʪʠ ʣʝʛʢʦʶ, ʟʨʫʯʥʦʶ ʪʘ ʝʣʘʩʪʠʯʥʦʶ. ʋ ʟʚ'ʷʟʢʫ ʟ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʨʝʛʫʣʷʨʥʦʾ ʟʤʽʥʠ ʙʽʣʠʟʥʠ ʪʘ ʾʾ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʧʨʘʥʥʷ ʙʽʣʠʟʥʷʥʽ 

ʤʘʪʝʨʽʘʣʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʪʽʡʢʠʤʠ ʜʦ ʚʧʣʠʚʫ ʤʠʶʯʠʭ ʟʘʩʦʙʽʚ. ʇʨʘʥʥʷ ʙʽʣʠʟʥʠ 

ʽʩʪʦʪʥʦ ʟʤʽʥʶʻ ʾʾ ʛʽʛʽʻʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʩʘʜʢʘ ʪʝʢʩʪʠʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʟʤʝʥʰʫʶʪʴʩʷ ʧʦʚʽʪʨʦʧʨʦʥʠʢʥʽʩʪʴ ʪʘ ʛʽʛʨʦʩʢʦʧʽʯʥʽʩʪʴ, 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ [1]. 

ɹʽʣʠʟʥʷʥʽ ʤʘʪʝʨʽʘʣʠ ʟ ʭʽʤʽʯʥʠʭ ʚʦʣʦʢʦʥ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭʥʴʦʛʦ ʚʤʽʩʪʫ, 

ʙʫʜʦʚʠ, ʭʘʨʘʢʪʝʨʫ ʧʦʚʝʨʭʥʽ ʧʦ-ʨʽʟʥʦʤʫ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʘʤʦʧʦʯʫʪʪʷ ʣʶʜʠʥʠ. 

ɼʝʷʢʽ ʤʘʪʝʨʽʘʣʠ ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʫ ʝʣʝʢʪʨʠʟʫʻʤʽʩʪʴ, ʥʠʟʴʢʽ ʩʦʨʙʮʽʡʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʥʠʟʴʢʫ ʟʜʘʪʥʽʩʪʴ ʧʦʛʣʠʥʘʪʠ ʧʨʦʜʫʢʪʠ ʚʠʜʽʣʝʥʥʷ ʰʢʽʨʠ, ʰʚʠʜʢʦ 

ʟʘʙʨʫʜʥʶʶʪʴʩʷ ʪʘ ʽʥ. ʈʘʟʦʤ ʟ ʮʠʤ ʙʽʣʠʟʥʘ ʽʟ ʩʠʥʪʝʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʙʽʣʴʰ 

ʜʦʚʛʦʚʽʯʥʘ, ʤʘʻ ʩʪʘʙʽʣʴʥʽ ʣʽʥʽʡʥʽ ʨʦʟʤʽʨʠ. ɹʽʣʠʟʥʫ ʽʟ ʩʠʥʪʝʪʠʯʥʠʭ ʚʦʣʦʢʦʥ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʨʘʟʽ ʜʦʪʨʠʤʘʥʥʷ ʧʝʚʥʠʭ ʫʤʦʚ: ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʜʷʛʫ ʫ 

ʪʘʢʠʭ ʽʥʪʝʨʚʘʣʘʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʬʽʟʠʯʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʣʶʜʠʥʠ, ʷʢʽ ʥʝ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʚʠʨʘʞʝʥʠʤ ʧʦʪʦʚʠʜʽʣʝʥʥʷʤ. 

ʋ ʥʘʩʪʫʧʥʠʭ ʰʘʨʘʭ ʧʘʢʝʪʫ ʪʘʢʦʛʦ ʦʜʷʛʫ ʪʨʝʙʘ ʧʝʨʝʜʙʘʯʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 
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ʤʘʪʝʨʽʘʣʽʚ ʽʟ ʚʠʩʦʢʦʶ ʟʜʘʪʥʽʩʪʶ ʜʦ ʚʦʣʦʛʦʚʙʠʨʘʥʥʷ. ʇʽʜʚʠʱʝʥʘ ʞʦʨʩʪʢʽʩʪʴ 

ʙʽʣʠʟʥʷʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽʟ ʩʠʥʪʝʪʠʯʥʠʭ ʚʦʣʦʢʦʥ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʩʘʤʦʧʦʯʫʪʪʷ ʣʶʜʠʥʠ, ʚʠʢʣʠʢʘʶʯʠ ʩʚʝʨʙʽʞ, ʧʦʜʨʘʟʥʝʥʥʷ ʰʢʽʨʠ, ʧʦʨʫʰʝʥʥʷ 

ʢʨʦʚʦʦʙʽʛʫ ʽ ʪ.ʽʥ.. ɹʽʣʠʟʥʘ ʟ ʚʽʩʢʦʟʥʠʭ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʤʘʻ ʚʠʩʦʢʫ 

ʛʽʛʨʦʩʢʦʧʽʯʥʽʩʪʴ ʽ ʧʦʚʽʪʨʦʧʨʦʥʠʢʥʽʩʪʴ. ʆʜʥʘʢ ʧʦʨʽʚʥʷʥʦ ʟ ʙʽʣʠʟʥʦʶ ʟ ʙʘʚʦʚʥʠ 

ʜʝʤʦʥʩʪʨʫʻ ʛʽʨʰʽ ʪʝʧʣʦʟʘʭʠʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʊʦʤʫ ʪʘʢʫ ʙʽʣʠʟʥʫ ʨʝʢʦʤʝʥʜʫʶʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʪʝʧʣʠʡ ʧʝʨʽʦʜ ʨʦʢʫ. ɿʥʠʞʝʥʥʷ ʧʦʧʠʪʫ ʥʘ ʙʽʣʠʟʥʷʥʽ 

ʪʝʢʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʟ ʘʮʝʪʘʪʥʠʭ ʪʘ ʪʨʠʘʮʝʪʘʪʥʠʭ ʚʦʣʦʢʦʥ ʦʙʫʤʦʚʣʝʥ6ʝ 

ʥʠʟʴʢʦʶ ʛʽʛʨʦʩʢʦʧʽʯʥʽʩʪʶ ʪʘ ʚʠʩʦʢʦʶ ʝʣʝʢʪʨʠʟʫʻʤʽʩʪʶ. [2]. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʝʣʘʩʪʘʥʦʚʠʭ ʥʠʪʦʢ ʫ ʩʪʨʫʢʪʫʨʽ ʪʨʠʢʦʪʘʞʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘʙʝʟʧʝʯʫʻ 

ʝʣʘʩʪʠʯʥʽʩʪʴ ʪʘ ʬʦʨʤʦʩʪʘʙʽʣʴʥʽʩʪʴ ʚʠʨʦʙʽʚ ʟ ʥʴʦʛʦ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʢʘʥʠʥ, ʪʨʠʢʦʪʘʞʥʠʡ ʤʘʪʝʨʽʘʣ ʟʘʚʜʷʢʠ ʧʝʪʝʣʴʥʽʡ ʙʫʜʦʚʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʙʽʣʴʰʦʶ ʧʦʚʽʪʨʦ- ʪʘ ʧʘʨʦʧʨʦʥʠʢʥʽʩʪʶ. ʊʦʤʫ ʚʠʨʦʙʠ ʟ 

ʪʨʠʢʦʪʘʞʫ ʟʘʚʞʜʠ ʙʽʣʴʰ ʛʽʛʽʻʥʽʯʥʽ ʪʘ ʢʦʤʬʦʨʪʥʽ ʫ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʋ ʭʦʜʽ ʘʥʘʣʽʟʫ 

ʥʘʷʚʥʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ ʪʨʠʢʦʪʘʞʥʠʭ ʧʦʣʦʪʝʥ, ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʞʽʥʦʯʦʾ ʙʽʣʠʟʥʠ, ʥʘʤʠ ʦʙʨʘʥʦ ʯʦʪʠʨʠ ʟʨʘʟʢʘ ʨʽʟʥʦʛʦ 

ʩʠʨʦʚʠʥʥʦʛʦ ʩʢʣʘʜʫ: ʟʨʘʟʦʢ 1 ï 100% ʧʦʣʽʝʩʪʝʨ; ʟʨʘʟʦʢ 2 ï 50% ʚʽʩʢʦʟʠ, 45% 

ʥʝʡʣʦʥʫ ʪʘ 5% ʝʣʘʩʪʘʥʫ; ʟʨʘʟʦʢ 3 ï 18% ʚʽʩʢʦʟʠ, 78% ʥʝʡʣʦʥʫ, 4% ʝʣʘʩʪʘʥʫ; 

ʟʨʘʟʦʢ 4 ï 66% ʚʽʩʢʦʟʠ, 30% ʥʝʡʣʦʥʫ, 4% ʝʣʘʩʪʘʥʫ. ɼʦʩʣʽʜʥʠʤ ʰʣʷʭʦʤ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʤʝʪʦʜʠʢ ʚʩʪʘʥʦʚʣʝʥʦ ʚʧʣʠʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʪʨʫʢʪʫʨʠ, ʩʠʨʦʚʠʥʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʚʠʜʫ ʦʙʨʦʙʢʠ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʛʽʛʽʻʥʽʯʥʽ ʪʘ 

ʨʝʣʘʢʩʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘ ʩʘʤʝ: ʢʘʧʽʣʷʨʥʽʩʪʴ, ʧʦʚʽʪʨʦʧʨʦʥʠʢʥʽʩʪʴ ʪʘ 

ʩʢʣʘʜʦʚʽ ʯʘʩʪʢʠ ʜʝʬʦʨʤʘʮʽʾ ʨʦʟʪʷʛʫ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʽ, ʤʝʥʰʦʤʫ ʟʘ 

ʨʦʟʨʠʚʘʣʴʥʝ. 

ɺʠʩʥʦʚʦʢ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʰʦ ʥʘʡʤʝʥʰʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʧʦʚʽʪʨʦʧʨʦʥʠʢʥʦʩʪʽ ʤʘʻ ʟʨʘʟʦʢ 3 ï 52,64 ʜʤ3/ʤ2ʩ, ʘ ʥʘʡʙʽʣʴʰʠʡ ï ʟʨʘʟʦʢ 1 ï 

649,03 ʜʤ3/ʤ2ʩ. ʉʪʨʽʤʢʫ ʰʚʠʜʢʽʩʪʴ ʧʦʛʣʠʥʘʥʥʷ ʚʟʜʦʚʞ ʧʝʪʝʣʴʥʠʭ ʩʪʦʚʧʯʠʢʽʚ 

ʪʘ ʨʷʜʽʚ ʤʘʶʪʴ ʟʨʘʟʦʢ 2 ï 181,3ʤʤ ʡ 176,3 ʤʤ ʚʽʜʧʦʚʽʜʥʦ ʪʘ ʟʨʘʟʦʢ 4 ï 169ʤʤ 

ʪʘ 160,7 ʤʤ. ʇʦʢʘʟʥʠʢʠ ʨʦʟʪʷʛʥʝʥʥʷ ʪʨʠʢʦʪʘʞʥʠʭ ʧʦʣʦʪʝʥ ʚʢʘʟʫʶʪʴ, ʱʦ 

ʦʙʨʘʥʽ ʟʨʘʟʢʠ ʤʘʶʪʴ ʜʦʩʪʘʪʥʶ ʨʦʟʪʷʞʥʽʩʪʴ ʪʘ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ɯ ʛʨʫʧʠ 

ʨʦʟʪʷʞʥʦʩʪʽ (0-40 %). ɿʥʘʯʥʘ ʯʘʩʪʢʘ ʰʚʠʜʢʦʦʙʦʨʦʪʥʦʾ ʜʝʬʦʨʤʘʮʽʾ (20-35%) 

ʟʨʘʟʢʽʚ ʚʢʘʟʫʻ ʥʘ ʟʜʘʪʥʽʩʪʴ ʪʨʠʢʦʪʘʞʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʦ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʦʯʘʪʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʫ ʧʨʦʮʝʩʽ ʚʽʜʧʦʯʠʥʢʫ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʚʤʽʩʪʦʤ 

ʙʽʣʴʰʦʩʪʽ ʩʠʥʪʝʪʠʯʥʠʭ ʚʦʣʦʢʦʥ. ʉʧʽʚʩʪʘʚʣʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʟʥʘʯʝʥʴ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟ ʚʠʤʦʛʘʤʠ ʜʦ ʪʨʠʢʦʪʘʞʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ 

ʥʘʪʽʣʴʥʦʾ ʙʽʣʠʟʥʠ ʜʦʟʚʦʣʷʻ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʾʭ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʞʽʥʦʯʦʾ 

ʥʘʪʽʣʴʥʦʾ ʙʽʣʠʟʥʠ ʦʩʽʥʥʴʦ-ʟʠʤʦʚʦʛʦ ʩʝʟʦʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ. 
 

ʃʽʪʝʨʘʪʫʨʘ 
1. ʄʝʜʠʯʥʘ ʝʥʮʠʢʣʦʧʝʜʽʷ: ʙʽʣʠʟʥʘ. ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://medical-enc.com.ua/beljo.htm 

2. ʊʝʢʩʪʠʣʴʥʝ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ: ʥʘʚʯ. ʧʦʩʽʙ. ʜʣʷ ʩʪʫʜ. ʚʠʱʠʭ ʥʘʚʯ. 
ʟʘʢʣʘʜʽʚ / ɽ.ʇ. ɼʨʝʛʫʣʷʩ, ɺ.ɺ. ʈʠʙʘʣʴʯʝʥʢʦ, ʅ.ʇ. ʉʫʧʨʫʥ. ï ʂ.: ʂʅʋʊɼ, 2011. ï 

430 ʩ. 
 

 

http://medical-enc.com.ua/beljo.htm


 

 29 

Resource-Saving Technologies of Apparel, Textile & Food Industry  

 

ʋɼʂ677.017.4:677.075 
ʈʆɿʈʆɹʂɸ ʌʋʅʂʎɯʆʅɸʃʔʅʀʍ ʊʈʀʂʆʊɸɾʅʀʍ ʈʋʂɸɺʀʏʆʂ  
ɼʃʗ ɺɯʁʉʔʂʆɺʆʉʃʋɾɹʆɺʎɯɺ ɽʂɯʇɸɾɯɺ ɹʆʁʆɺʀʍ ʄɸʐʀʅ 

ʄ. ʌ. ʂʈɸɺʏʋʂ, ʃ. ɭ. ɻɸʃɸɺʉʔʂɸ, ʉ. ʖ. ɹʆɹʈʆɺɸ 
ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ 

 

ɺ ʫʤʦʚʘʭ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʟʘʭʠʩʪ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʮʽʣʽʩʥʦʩʪʽ ʥʘʰʦʾ ʜʝʨʞʘʚʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʦʡʦʚʦʾ 

ʩʧʨʦʤʦʞʥʦʩʪʽ ʘʨʤʽʾ ʋʢʨʘʾʥʠ. ʆʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʫʩʧʽʰʥʦʩʪʽ 

ʚʽʡʩʴʢʦʚʠʭ ʦʧʝʨʘʮʽʡ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʙʝʨʝʞʝʥʥʷ ʞʠʪʪʷ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ 

ɿʙʨʦʡʥʠʭ ʉʠʣ ʋʢʨʘʾʥʠ (ɿʉʋ) ʻ ʥʘʷʚʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦʛʦ ʙʦʡʦʚʦʛʦ 

ʦʙʤʫʥʜʠʨʫʚʘʥʥʷ ʪʘ ʝʢʽʧʽʨʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʝʢʽʧʘʞʽʚ ʙʦʡʦʚʠʭ ʤʘʰʠʥ. 

ʉʪʘʪʠʩʪʠʢʘ ʙʦʡʦʚʠʭ ʧʦʨʘʥʝʥʴ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʻ 

ʦʩʢʦʣʢʦʚʽ ʧʦʨʘʥʝʥʥʷ ʪʘ ʦʧʽʢʠ. ʊʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʪʫ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ 

ʫʰʢʦʜʞʝʥʴ ʪʘ ʜʽʾ ʧʦʣʫʤ'ʷ ʻ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʙʝʟʧʝʢʠ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʷ 

ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʙʦʡʦʚʠʭ ʟʘʚʜʘʥʴ. ɼʦ ʝʣʝʤʝʥʪʽʚ ʙʦʡʦʚʦʛʦ ʩʧʦʨʷʜʞʝʥʥʷ 

ʚʽʜʥʦʩʷʪʴʩʷ ʨʫʢʘʚʠʯʢʠ ʪʘʢʪʠʯʥʽ, ʱʦ ʟʘʭʠʱʘʶʪʴ ʜʽʣʷʥʢʠ ʨʫʢ ʚʽʜ ʨʽʟʥʠʭ ʚʠʜʽʚ 

ʥʝʙʝʟʧʝʢ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʙʦʻʟʜʘʪʥʽʩʪʴ ʙʽʡʮʷ. ʅʘʢʘʟʦʤ ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʆʙʦʨʦʥʠ (ʄʆ) ʋʢʨʘʾʥʠ ʟʘʪʚʝʨʜʞʝʥʦ ʟʨʘʟʦʢ ʨʫʢʘʚʠʯʦʢ ʟʠʤʦʚʠʭ ʪʘ 

ʜʝʤʽʩʝʟʦʥʥʠʭ ʟ ʛʣʘʢʦʬʘʨʙʦʚʘʥʦʛʦ ʪʨʠʢʦʪʘʞʥʦʛʦ ʧʦʣʦʪʥʘ ʪʠʧʫ çʬʣʽʩè 

ʟʘʭʠʩʥʦʛʦ, ʦʣʠʚʢʦʚʦʛʦ ʘʙʦ ʩʠʥʴʦʛʦ ʢʦʣʴʦʨʫ ʟ ʥʘʢʣʘʜʢʘʤʠ ʽʟ ʥʘʪʫʨʘʣʴʥʦʾ ʟʘʤʰʽ 

ʧ'ʷʪʠʧʘʣʽ [1]. ʅʘ ʜʦʣʦʥʥʽʡ ʯʘʩʪʠʥʽ ʟ ʚʥʫʪʨʽʰʥʴʦʛʦ ʙʦʢʫ ʧʦ ʣʽʥʽʾ ʟʘʧ'ʷʩʪʢʘ ʚ ʜʚʘ 

ʨʷʜʠ ʥʘʩʪʨʦʯʝʥʘ ʝʣʘʩʪʠʯʥʘ ʪʘʩʴʤʘ. ʅʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʄʆ ʋʢʨʘʾʥʠ 

ʟʘʪʚʝʨʜʞʝʥʦ ʪʘʢʦʞ ʜʝʢʽʣʴʢʘ ʚʠʜʽʚ ʪʘʢʪʠʯʥʠʭ ʨʫʢʘʚʠʯʦʢ, ʟʦʢʨʝʤʘ ʨʫʢʘʚʠʯʢʠ 

ʪʘʢʪʠʯʥʽ ʪʠʧʽʚ ʊʉ A01XJ.68845-142:2019 [2], ʊʉ A01XJ.68845-254:2020 [3], 

ʰʢʽʨʷʥʽ ʈʊʐ ʊʋ ʋ 32.9-00034022-096:2015 [4]. ɼʣʷ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʢʨʦʻʥʠʡ ʩʧʦʩʽʙ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʥʘʷʚʥʽʩʪʴ ʰʚʽʚ, 

ʷʢʽ ʟʙʽʣʴʰʫʶʪʴ ʪʦʚʱʠʥʫ ʚʠʨʦʙʫ ʚ ʦʙʣʘʩʪʽ ʤʽʞ ʧʘʣʴʮʷʤʠ. ʊʦʤʫ ʪʘʢʽ ʨʫʢʘʚʠʯʢʠ 

ʟʘ ʨʽʚʥʝʤ ʝʨʛʦʥʦʤʽʯʥʦʩʪʽ ʽ ʢʦʤʬʦʨʪʥʦʩʪʽ ʧʦʩʪʫʧʘʶʪʴʩʷ ʩʫʮʽʣʴʥʦʚôʷʟʘʥʠʤ. 

ʉʫʯʘʩʥʝ ʧʣʦʩʢʦʚ'ʷʟʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʶ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʫʢʘʚʠʯʦʢ ʪʘʢʪʠʯʥʠʭ ʷʢ ʩʫʮʽʣʴʥʦʚ'ʷʟʘʥʦʛʦ ʚʠʨʦʙʫ ʟʘʜʘʥʦʾ 

ʬʦʨʤʠ ʙʝʟ ʰʚʽʚ, ʚʠʨʦʙʣʝʥʦʛʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʧʨʦʮʝʩʽ ʚ'ʷʟʘʥʥʷ. ɺʠʚ'ʷʟʘʥʽ 

ʨʘʟʦʤ ʟ ʜʽʣʷʥʢʦʶ ʜʦʣʦʥʽ ʪʘ ʙʦʨʪʫ ʫʩʽ ʧôʷʪʴ ʧʘʣʴʮʽʚ ʨʫʢʘʚʠʯʢʠ ʟʘʚʜʷʢʠ 

ʨʦʟʪʷʞʥʦʩʪʽ ʪʨʠʢʦʪʘʞʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʫʪʴ ʧʦʚʪʦʨʝʥʥʷ 

ʘʥʘʪʦʤʽʯʥʦʾ ʬʦʨʤʠ ʧʘʣʴʮʽʚ ʨʫʢʠ, ʜʦʣʦʥʽ ʽ ʟʘʧôʷʩʪʢʘ ʪʘ ʘʥʘʪʦʤʽʯʥʠʡ ʽ 

ʪʘʢʪʠʣʴʥʠʡ ʢʦʤʬʦʨʪ ʚ ʦʙʣʘʩʪʽ ʤʽʞ ʬʘʣʘʥʛʘʤʠ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʨʦʙʫ. ɼʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘʢʠʭ ʨʫʢʘʚʠʯʦʢ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʩʣʽʜ ʦʙʨʘʪʠ ʧʝʚʥʽ ʚʠʜʠ ʩʠʨʦʚʠʥʠ, ʱʦ ʚʦʜʥʦʯʘʩ ʟʘʙʝʟʧʝʯʘʪʴ ʟʘʭʠʩʪ 

ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ ʫʰʢʦʜʞʝʥʴ ʪʘ ʜʽʾ ʧʦʣʫʤôʷ. ʋ ʷʢʦʩʪʽ ʩʠʨʦʚʠʥʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʝ ʟʘʭʠʩʪ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ ʫʰʢʦʜʞʝʥʴ ʥʘʤʠ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʘʪʠ ʚʠʩʦʢʦʤʽʮʥʽ ʧʦʣʽʝʪʠʣʝʥʦʚʽ ʪʘ ʧʘʨʘʘʨʘʤʽʜʥʽ ʥʠʪʢʠ, ʘ ʜʣʷ ʟʘʭʠʩʪʫ 

ʚʽʜ ʜʽʾ ʧʦʣʫʤ'ʷ ï ʧʨʷʞʫ ʟ ʤʝʪʘʘʨʘʤʽʜʥʠʭ ʚʦʣʦʢʦʥ ʘʙʦ ʤʝʪʘʘʨʘʤʽʜʥʠʭ ʚʦʣʦʢʦʥ ʫ 

ʧʦʻʜʥʘʥʥʽ ʟ ʥʝʛʦʨʶʯʦʶ ʚʽʩʢʦʟʦʶ. ʂʦʥʩʪʨʫʢʮʽʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʪʘʢʪʠʯʥʦʾ 

ʨʫʢʘʚʠʯʢʠ ʤʦʞʝ ʙʫʪʠ ʜʚʦʰʘʨʦʚʦʶ, ʪʦʙʪʦ ʚʠʛʦʪʦʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʧʘʢʝʪʫ 

ʤʘʪʝʨʽʘʣʽʚ. ʇʨʠ ʮʴʦʤʫ ʟʦʚʥʽʰʥʽʡ ʰʘʨ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʘʭʠʩʪ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ 
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ʫʰʢʦʜʞʝʥʴ, ʘ ʚʥʫʪʨʽʰʥʽʡ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʢʦʥʪʘʢʪʫʻ ʟ ʪʽʣʦʤ, ʟʘʭʠʩʪ ʚʽʜ ʜʽʾ 

ʧʦʣʫʤôʷ. ʊʘʢʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʰʘʨʽʚ ʜʦʟʚʦʣʠʪʴ ʫʥʠʢʥʫʪʠ 

ʧʨʠʣʠʧʘʥʥʷ ʨʦʟʧʣʘʚʣʝʥʦʛʦ ʪʝʢʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦ ʪʽʣʘ ʣʶʜʠʥʠ ʚʥʘʩʣʽʜʦʢ 

ʧʽʜʚʠʱʝʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʚʧʣʠʚʫ. ʄʦʞʣʠʚʠʡ ʡ ʽʥʰʠʡ ʚʘʨʽʘʥʪ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʱʦ 

ʟʘʙʝʟʧʝʯʠʪʴ ʬʦʨʤʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʰʘʨʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʧʨʦʮʝʩʽ 

ʚ'ʷʟʘʥʥʷ ʨʫʢʘʚʠʯʢʠ. ɼʣʷ ʪʘʢʦʛʦ ʚʘʨʽʘʥʪʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʫʢʘʚʠʯʢʠ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʛʣʘʜʢʝ ʧʣʘʪʠʨʦʚʘʥʝ ʧʝʨʝʧʣʝʪʝʥʥʷ, ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʷʢʦʛʦ ʫ 

ʷʢʦʩʪʽ ʧʣʘʪʠʨʦʚʦʯʥʦʾ ʥʠʪʢʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʠʩʦʢʦʤʽʮʥʘ ʥʠʪʢʘ, ʘ ʫ ʷʢʦʩʪʽ 

ˇʨʫʥʪʦʚʦʾ ʧʨʷʞʘ, ʩʪʽʡʢʘ ʜʦ ʜʽʾ ʧʦʣʫʤôʷ. 

ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʨʫʢʘʚʠʯʢʦʚʦʤʫ ʘʚʪʦʤʘʪʽ ʇɸ-8 8 ʢʣʘʩʫ 

ʚʠʨʦʙʣʝʥʽ ʜʦʩʣʽʜʥʽ ʟʨʘʟʢʠ ʪʨʠʢʦʪʘʞʫ ʟ ʚʠʩʦʢʦʤʽʮʥʠʭ ʧʦʣʽʝʪʠʣʝʥʦʚʠʭ (ʇɽ) ʡ 

ʧʘʨʘʘʨʘʤʽʥʠʭ (ʇɸ) ʥʠʪʦʢ ʣʽʥʽʡʥʦʾ ʛʫʩʪʠʥʠ 44ʪʝʢʩʍ3 ʪʘ ʥʝʛʦʨʶʯʦʾ ʧʨʷʞʽ ʟ 

ʤʝʪʘʘʨʘʤʽʜʥʠʭ ʚʦʣʦʢʦʥ (ʄɸ) ʣʽʥʽʡʥʦʾ ʛʫʩʪʠʥʠ 40 ʪʝʢʩʍ3 ʧʨʠ 4 ʨʽʚʥʷʭ ʛʣʠʙʠʥʠ 

ʢʫʣʽʨʫʚʘʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ ʚʧʣʠʚ ʧʘʨʘʤʝʪʨʽʚ ʚ'ʷʟʘʥʥʷ ʥʘ ʧʘʨʘʤʝʪʨʠ ʩʪʨʫʢʪʫʨʠ 

ʪʨʠʢʦʪʘʞʫ (ʜʦʚʞʠʥʘ ʥʠʪʢʠ ʚ ʧʝʪʣʽ, ʪʦʚʱʠʥʘ, ʧʦʚʝʨʭʥʝʚʘ ʛʫʩʪʠʥʘ). ɺʠʚʯʝʥʦ 

ʚʧʣʠʚ ʚʠʜʫ ʩʠʨʦʚʠʥʠ ʥʘ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʧʝʪʝʣʴ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʟʤʽʥʫ 

ʥʘʩʢʨʽʟʥʦʾ ʧʦʨʠʩʪʦʩʪʽ ʪʨʠʢʦʪʘʞʫ ʪʘ ʧʦʢʘʟʥʠʢʠ ʡʦʛʦ ʩʪʽʡʢʦʩʪʽ ʜʦ ʤʝʭʘʥʽʯʥʠʭ 

ʫʰʢʦʜʞʝʥʴ ʪʘ ʜʽʾ ʧʦʣʫʤôʷ. 

ɺʠʩʥʦʚʦʢ. ʋ ʭʦʜʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʪʨʠʢʦʪʘʞʫ 

ʟʤʽʥʶʚʘʣʘʩʴ ʱʽʣʴʥʽʩʪʴ ʚôʷʟʘʥʥʷ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʟʤʽʥʠ ʜʦʚʞʠʥʠ ʥʠʪʢʠ ʚ ʧʝʪʣʽ 

ʫ ʥʘʩʪʫʧʥʦʤʫ ʜʽʘʧʘʟʦʥʽ: ʜʣʷ ʟʨʘʟʢʽʚ ʟ ʇɽ 8,10 ʤʤõ9,61 ʤʤ; ʟ ʇɸ ï 

7,65 ʤʤõ9,65 ʤʤ; ʟ ʄɸ ï 8,18 ʤʤõ9,91 ʤʤ. ʇʨʠ ʮʴʦʤʫ ʧʦʚʝʨʭʥʝʚʘ ʛʫʩʪʠʥʘ 

ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʪʨʠʢʦʪʘʞʫ ʟ ʇɽ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʜʽʘʧʘʟʦʥʽ 328,4õ384,27 ʛ/ʤ2; ʟ 

ʇɸ ï 257,5õ347,2 ʛ/ʤ2; ʟ ʄɸ ï 264,0õ328,0 ʛ/ʤ2. ɿʙʽʣʴʰʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʚôʷʟʘʥʥʷ 

ʫ ʟʘʜʘʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʜʦʚʞʠʥʠ ʥʠʪʢʠ ʚ ʧʝʪʣʽ ʧʨʠʟʚʝʣʦ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʧʦʚʝʨʭʥʝʚʦʾ ʛʫʩʪʠʥʠ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ ʪʨʠʢʦʪʘʞʫ ʟ ʇɽ ï ʥʘ 17,01 %; ʟ ʇɸ ï ʥʘ 

34,8 %; ʟ ʄɸ ï ʥʘ 24,2 % ʪʘ ʪʦʚʱʠʥʠ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 15,9 %, 21,1 % ʪʘ 14,1 %. 
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ʋɼʂ 685.34.013 
ʆʉʅʆɺʅɯ ʇʆʃʆɾɽʅʅʗ ʌʆʈʄʋɺɸʅʅʗ ɽʂʆʃʆɻɯʏʅʀʍ 
ʇʆʂɸɿʅʀʂɯɺ ɺʀʈʆɹɯɺ ʃɽɻʂʆɰ ʇʈʆʄʀʉʃʆɺʆʉʊɯ 

ʊ.ɸ. ʅɸɼʆʇʊɸ, ɸ.ɹ. ɼʆʄɹʈʆɺʉʔʂʀʁ, ɼ. ɺ. ʗʈɽʄɽʅʂʆ 
ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʋ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʚʠʢʠʜʘʻʪʴʩʷ ʚʝʣʠʯʝʟʥʘ ʢʽʣʴʢʽʩʪʴ ʰʢʽʜʣʠʚʠʭ 

ʨʝʯʦʚʠʥ, ʱʦ ʚʠʟʥʘʯʘʻ ʾʾ ʽʥʪʝʥʩʠʚʥʝ ʟʘʙʨʫʜʥʝʥʥʷ, ʷʢʝ ʟʘ ʧʨʠʥʮʠʧʦʤ ʟʚʦʨʦʪʥʦʛʦ 

ʟʚ'ʷʟʢʫ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʟʜʦʨʦʚ'ʾ ʣʶʜʠʥʠ. ʇʨʠ ʮʴʦʤʫ, ʥʘʡʙʽʣʴʰʫ 

ʥʝʙʝʟʧʝʢʫ ʩʪʘʥʦʚʣʷʪʴ ʦʙôʻʢʪʠ, ʷʢʽ ʚ ʩʠʣʫ ʪʦʢʩʠʯʥʦʩʪʽ ʤʦʞʫʪʴ ʧʦʨʫʰʫʚʘʪʠ 

ʤʝʪʘʙʦʣʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʥʝʛʘʪʠʚʥʠʤʠ 

ʥʘʩʣʽʜʢʘʤʠ. ʊʦʤʫ ʝʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʨʦʙʽʚ ʣʝʛʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʦʚʠʥʥʘ 

ʣʝʞʘʪʠ ʚ ʦʩʥʦʚʽ ʝʢʦʣʦʛʽʯʥʦ ʫʩʚʽʜʦʤʣʝʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʷʢ ʜʣʷ ʢʦʞʥʦʾ ʣʶʜʠʥʠ, 

ʪʘʢ ʽ ʜʣʷ ʥʘʮʽʾ ʚ ʮʽʣʦʤʫ [1]. 

ʈʦʟʨʦʙʢʘ ʽ ʨʝʘʣʽʟʘʮʽʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʪʘʢʦʾ ʩʪʨʘʪʝʛʽʾ ʷʢʦʩʪʽ ʪʘ 

ʝʢʦʣʦʛʽʯʥʦʩʪʽ, ʷʢʘ ʚʨʘʭʦʚʫʚʘʣʘ ʙ ʾʭ ʽʥʪʝʛʨʘʮʽʶ, ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʚ ʩʢʣʘʜʥʽʡ 

ʩʠʩʪʝʤʽ ʩʧʦʞʠʚʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʜʫʢʮʽʾ ï ʮʝ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʦʾ ʩʦʮʽʘʣʴʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʢʘʪʝʛʦʨʽʾ ï ʝʢʦʣʦʛʽʯʥʦ ʩʚʽʜʦʤʝ ʚʠʨʦʙʥʠʮʪʚʦ. 

ʊʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ ʤʝʪʦʜʦʣʦʛʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʩʚʽʜʦʤʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʨʦʙʽʚ ʣʝʛʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ: 

ɺʠʟʥʘʯʝʥʥʷ (ɺ), ʧʨʦʮʝʩʠ (ʇ), ʨʝʟʫʣʴʪʘʪ (ʈ) 

ɺ1. ɺʠʨʦʙʥʠʮʪʚʦ ï ʽʻʨʘʨʭʽʯʥʘ ʩʢʣʘʜʥʘ ʢʝʨʦʚʘʥʘ ʩʠʩʪʝʤʘ. 

ɺ2. ɺʠʨʦʙʥʠʮʪʚʦ ï ʩʠʩʪʝʤʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɺ3. ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ï ʧʠʪʦʤʘ ʚʝʣʠʯʠʥʘ ʜʦʭʦʜʫ (ʥʘ ʦʜʠʥʠʮʶ 

ʚʠʪʨʘʪ). 

ɺ4. ɺʠʨʦʙʥʠʮʪʚʦ ï ʧʨʦʮʝʩʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ, ʟ ʚʨʘʭʫʚʘʥʥʷʤ 

ʝʨʛʦʥʦʤʽʯʥʠʭ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʪʘ ʝʢʦʥʦʤʽʯʥʦʩʪʽ. 

ʇ1. ʉʪʽʡʢʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʡʦʛʦ ʨʦʟʚʠʪʢʦʤ. 

ʇ2. ʈʦʟʚʠʪʦʢ ʧʽʟʥʘʻʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʟ ʩʦʮʽʘʣʴʥʦʶ ʪʘ ʝʢʦʥʦʤʽʯʥʦʶ 

ʝʬʝʢʪʠʚʥʽʩʪʶ. 

ʇɿ. ʉʦʮʽʘʣʴʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʚʽʜʦʙʨʘʞʘʻ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʦʮʽʘʣʴʥʠʭ ʧʦʪʨʝʙ ʽ ʮʽʣʝʡ ʩʫʩʧʽʣʴʩʪʚʘ (ʚʽʜʥʦʩʥʘ ʚʝʣʠʯʠʥʘ). 

ʇ4. ʈʽʚʝʥʴ ʩʦʮʽʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʡʦʛʦ ʧʦʢʘʟʥʠʢʦʤ ï 

ʽʥʜʝʢʩʦʤ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʇ5. ʆʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ 

ʧʦʣʷʛʘʻ ʚ ʣʦʛʽʯʥʦʤʫ ʪʘ ʚ ʢʽʣʴʢʽʩʥʦʤʫ ʚʠʟʥʘʯʝʥʥʽ ʫʤʦʚ ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʚʠʨʦʙʽʚ. 

ʇ6. ʂʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʚʠʨʦʙʽʚ ï ʨʘʮʽʦʥʘʣʴʥʝ ʧʦʻʜʥʘʥʥʷ 

ʟʨʫʯʥʦʩʪʽ, ʝʩʪʝʪʠʯʥʦʩʪʽ, ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʩʚʽʜʦʤʦʛʦ ʚʠʙʦʨʫ. 

ʈ1. ʌʫʥʢʮʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʚʠʥʥʘ ʧʝʨʝʭʦʜʠʪʠ ʚʽʜ ʬʽʢʩʘʮʽʾ ʪʝʧʝʨʽʰʥʴʦʛʦ 

ʩʪʘʥʫ ʚʠʨʦʙʥʠʮʪʚʘ ʜʦ ʘʢʪʠʚʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʈ2. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʚʠʪʢʫ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʧʦʨʽʚʥʷʣʴʥʠʡ ʤʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʩʥʦʚʽ ʽʥʜʝʢʩʽʚ ʦʜʥʦʨʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ʈ3. ɺʠʙʽʨ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ 

ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ [2]. 
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ʈ4. ʇʨʦʝʢʪʫʚʘʥʥʷ ʚʠʨʦʙʽʚ ʧʦʻʜʥʫʚʘʪʠ ʟ ʤʦʜʫʣʴʥʠʤʠ ʪʨʘʥʩʬʦʨʤʘʮʽʷʤʠ 

ʪʘ ʢʘʧʩʫʣʴʥʠʤʠ ʦʙʨʘʟʘʤʠ. 

ɺʨʘʭʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʚʠʨʦʙʽʚ ʣʝʛʢʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ: 

ï ʦʙʤʝʞʝʥʥʷ ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʧʨʦʤʠʩʣʦʚʠʭ, 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʽ ʧʦʙʫʪʦʚʠʭ ʩʪʽʯʥʠʭ ʚʦʜ ʪʘ ʚʠʢʠʜʽʚ ʜʣʷ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʘʪʤʦʩʬʝʨʫ, ʧʨʠʨʦʜʥʽ ʚʦʜʠ ʽ ʟʝʤʣʶ ʨʝʯʦʚʠʥ, ʚʤʽʩʪ ʷʢʠʭ ʥʝ 

ʧʝʨʝʚʠʱʫʻ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʢʦʥʮʝʥʪʨʘʮʽʾ; 

ï ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʨʝʩʫʨʩʽʚ; 

ï ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʪʚʦʨʝʥʥʷ ʧʦʧʫʣʷʮʽʾ ʜʠʢʠʭ ʪʚʘʨʠʥ ʽ ʧʽʜʪʨʠʤʢʘ ʚ 

ʩʧʨʠʷʪʣʠʚʦʤʫ ʩʪʘʥʽ ʫʤʦʚ ʾʭʥʴʦʛʦ ʽʩʥʫʚʘʥʥʷ; 

ï ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʽʞʥʘʨʦʜʥʠʤ ʥʦʨʤʘʪʠʚʥʠʤ ʜʦʢʫʤʝʥʪʘʤʠ, ʩʪʘʥʜʘʨʪʘʤʠ 

ISO 14000. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʻ ʘʢʪʫʘʣʴʥʦ ʽ ʩʚʦʻʯʘʩʥʠʤ, ʦʩʢʽʣʴʢʠ ʧʨʠʡʰʦʚ ʯʘʩ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʻʜʠʥʫ ʩʠʩʪʝʤʫ: ʧʨʦʜʫʢʪ ʽ ʪʝʭʥʦʣʦʛʽʷ ʡʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ï 

ʝʢʦʣʦʛʽʷ ï ʝʢʦʥʦʤʽʢʘ (ʨʠʩ. 1). 
 

 
ʈʠʩ. 1. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ 

 

ʆʪʞʝ, ʝʢʦʣʦʛʽʯʥʦ ʩʚʽʜʦʤʝ ʚʠʨʦʙʥʠʮʪʚʦ ï ʮʝ ʙʝʟʧʝʨʝʨʚʥʠʡ ʧʨʦʮʝʩ 

ʣʦʛʽʯʥʦ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ ʝʪʘʧʽʚ ʘʥʘʣʽʟʫ, ʫʧʨʘʚʣʽʥʥʷ, ʨʦʟʨʦʙʢʠ ʪʘ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ ʣʝʛʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʨʝʩʫʨʩʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦ-

ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ. 
 

ʃʽʪʝʨʘʪʫʨʘ 
1. ʂʦʥʮʝʧʮʽʷ ʝʢʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ / 

http://www.osvita.irpin.com/viddil/v5/d33.htm  
2. ʉʢʽʜʘʥ ʆ.ɺ. ʆʩʦʙʣʠʚʦʩʪʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʚʝʨʭʫ ʚʟʫʪʪʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʥʮʠʧʽʚ ʤʦʜʫʣʴʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ/ ʆ.ɺ. ʉʢʽʜʘʥ, ʊ.ɸ. 
ʅʘʜʦʧʪʘ, ʆ. ɸ. ʄʠʭʘʡʣʦʚʩʴʢʘ, ɺ. ʇ. ʂʦʥʦʚʘʣ, // ɺʽʩʥʠʢ ʍʤʝʣʴʥʠʮʴʢʦʛʦ 
ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ï 2016. ï ˉ 1. ï ʉ. 176-180. 
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ʋɼʂ 687.1 
ʄʆɾʃʀɺʆʉʊɯ ɯ ɼʆʎɯʃʔʅʆʉʊɯ ʉʊɺʆʈɽʅʅʗ ʉʄɸʈʊ ʆɼʗɻʋ 

ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʉʋʏɸʉʅʀʍ ʊɽʍʅʆʃʆɻɯʁ 
ʄ.ʃ. ʈʗɹʏʀʂʆɺ, ɺ.ɺ. ʉʊʀʎʖʂ ɺ., ʆ.ɺ .ʂɸɻɸʅ 

ʃʫʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ʉʤʘʨʪ ʪʝʭʥʦʣʦʛʽʾ ʚʭʦʜʷʪʴ ʫ ʚʩʽ ʩʬʝʨʠ ʣʶʜʩʴʢʦʛʦ ʞʠʪʪʷ. ʈʦʟʫʤʥʠʡ 

ʙʫʜʠʥʦʢ, ʨʦʟʫʤʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʨʦʟʫʤʥʘ ʪʦʨʛʽʚʣʷ. ʉʫʯʘʩʥʽ ʛʘʜʞʝʪʠ ʽ ʪʝʭʥʦʣʦʛʽʾ 

ʚʧʨʦʚʘʜʞʫʶʪʴ ʥʦʚʽ ʬʫʥʢʮʽʾ ʚ ʪʨʘʜʠʮʽʡʥʽ ʩʬʝʨʠ. 

ʉʬʝʨʘ ʚʠʨʦʙʥʠʮʪʚʘ ʦʜʷʛʫ ʚʩʝ ʙʽʣʴʰʝ ʧʨʠʻʜʥʫʻʪʴʩʷ ʜʦ ʮʴʦʛʦ ʧʨʦʮʝʩʫ. 

ɽʣʝʤʝʥʪʠ ʨʦʟʫʤʥʦʛʦ ʦʜʷʛʫ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʽ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ 

ʢʨʘʾʥʘʭ [1]. 

ʇʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʉʄɸʈʊ ʦʜʷʛʫ (ʟʘ ʜʘʥʠʤʠ ʉʐɸ) ʟʨʦʩʪʘʻ ʚʽʜ 

22 ʤʣʨʜ ʜʦʣʘʨʽʚ ʚ 2019 ʨʦʮʽ ʜʦ 35 ʤʣʨʜ ʜʦʣʘʨʽʚ ʚ 2021 ʨʦʮʽ ʽ ʦʯʽʢʫʻʪʴʩʷ 

ʟʨʦʩʪʘʥʥʷ ʜʦ 70 ʤʣʨʜ ʜʦʣʘʨʽʚ ʚ 2023 ʨʦʮʽ. 

ʇʨʠʢʣʘʜʘʤʠ ʩʤʘʨʪ ʦʜʷʛʫ ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʫʤʥʘ ʥʠʞʥʷ ʙʽʣʠʟʥʘ, ʨʦʟʫʤʥʘ 

ʬʫʪʙʦʣʢʘ ʟʽ ʟʤʽʥʦʶ ʧʨʽʥʪʘ, ʨʦʟʫʤʥʽ ʰʪʘʥʠ ʟ ʢʣʘʚʽʘʪʫʨʦʶ, ʨʦʟʫʤʥʠʡ ʩʚʝʪʨ ʟ 

ʽʥʜʽʢʘʪʦʨʘʤʠ ʝʤʦʮʽʡ.  

ʉʪʚʦʨʝʥʽ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʪʝʭʥʦʣʦʛʽʾ ʽ ʧʨʦʮʝʩʠ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʠʪʠ ʦʜʷʛ 

ʟ ʥʦʚʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʷʢʠʡ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʥʦʚʽ, ʨʘʥʽʰʝ ʥʝ ʚʠʢʦʨʠʩʪʘʥʽ 

ʬʫʥʢʮʽʾ. ʋʤʦʚʘʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ ʜʝʚʘʡʩʽʚ ʻ ʨʦʟʨʦʙʢʘ ʝʣʝʤʝʥʪʘ ʦʜʷʛʫ ʟ 

ʦʜʥʦʛʦ ʙʦʢʫ ʥʝʜʦʩʪʫʧʥʦʛʦ ʜʣʷ ʜʠʪʠʥʠ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʜʦʟʚʦʣʷʻ ʜʦʩʠʪʴ ʰʚʠʜʢʦ 

ʧʝʨʝʢʣʘʜʘʪʠ ʛʘʜʞʝʪ ʟ ʦʜʥʦʛʦ ʦʜʷʛʫ ʥʘ ʽʥʰʠʡ. 

Google Jacqard ʜʝʚʘʡʩ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʫ ʚʠʛʣʷʜʽ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʛʘʤʘʥʮʷ, ʝʣʝʢʪʨʦʥʥʦʛʦ ʢʣʶʯʘ, ʝʣʝʢʪʨʦʥʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʫ ʢʫʧʘʣʴʥʦʤʫ 

(ʩʧʦʨʪʠʚʥʦʤʫ ʢʦʩʪʶʤʽ). ʎʝʡ ʘʢʩʝʩʫʘʨ ʚʦʜʦʥʝʧʨʦʥʠʢʥʠʡ. ʄʦʞʥʘ ʧʨʦʚʝʩʪʠ 

ʙʝʟʛʦʪʽʚʢʦʚʫ ʧʦʢʫʧʢʫ ʥʘ ʧʣʷʞʽ ʘʙʦ ʚ ʩʧʦʨʪʠʚʥʦʤʫ ʟʘʣʽ. 

ʊʢʘʥʠʥʘ Google Jacqard ʚ ʢʦʥʩʪʨʫʢʮʽʾ ʦʜʷʛʫ ï ʝʣʝʤʝʥʪ çʨʦʟʫʤʥʦʛʦ 

ʙʫʜʠʥʢʫè (ʚʚʽʤʢʥʝʥʥʷ, ʚʠʤʢʥʝʥʥʷ ʩʚʽʪʣʘ ʪʘ ʧʨʠʣʘʜʽʚ ʫ ʨʽʟʥʠʭ ʢʽʤʥʘʪʘʭ ʨʫʭʦʤ 

ʨʽʟʥʠʭ ʯʘʩʪʠʥ ʪʽʣʘ). ʉʢʦʨʽʰʝ ʟʘ ʚʩʝ, ʮʝ ʜʦʤʘʰʥʽʡ ʦʜʷʛ (ʭʘʣʘʪ, ʢʦʩʪʶʤ) ʽʟ 

ʥʘʰʠʪʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. ɿʚʠʯʘʡʥʦ, ʝʣʝʤʝʥʪʠ çʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫè ʧʦʚʠʥʥʽ 

ʥʘʣʘʛʦʜʞʫʚʘʪʠʩʴ ʦʢʨʝʤʦ, ʭʦʯʘ ʤʦʞʫʪʴ ʽʪʠ ʫ ʢʦʤʧʣʝʢʪʽ. 

ʅʘ ɯʥʪʝʨʥʝʪ-ʨʠʥʢʫ ʧʨʦʧʦʥʫʶʪʴʩʷ ʪʝʢʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ 

ʧʦʩʪʽʡʥʫ ʪʝʤʧʝʨʘʪʫʨʫ. ʆʜʷʛ ʟ ʢʦʥʪʨʦʣʴʦʚʘʥʦʶ ʧʽʜʪʨʠʤʢʦʶ ʪʝʤʧʝʨʘʪʫʨʠ, 

ʡʤʦʚʽʨʥʦ ʤʦʞʝ ʙʫʪʠ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʜʽʪʝʡ, ʭʦʯʘ ʤʦʞʝ ʙʫʪʠ ʜʣʷ ʩʧʝʮʦʜʷʛʫ. ʅʘ 

ʞʘʣʴ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʜʫʞʝ ʟʨʦʟʫʤʽʣʽ ʽ ʚʠʤʘʛʘʶʪʴ 

ʜʦʜʘʪʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɻʥʫʯʢʽ ʤʝʪʘʣʽʟʦʚʘʥʽ ʩʽʪʢʠ ï ʝʣʝʤʝʥʪʠ ʦʜʷʛʫ, ʱʦ ʥʘʛʨʽʚʘʶʪʴʩʷ (ʥʘʧʨʠʢʣʘʜ, 

ʜʣʷ ʪʫʨʠʩʪʽʚ, ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʟʥʘʭʦʜʞʝʥʥʽ ʥʘ ʭʦʣʦʜʽ ʚʟʠʤʢʫ, ʚ ʪ.ʯ. ʜʣʷ ʜʽʪʝʡ). 

ʈʦʟʨʦʙʢʘ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʤʦʜʝʣʝʡ ʦʜʷʛʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʘʢʦʾ ʩʽʪʢʠ ʚʠʛʣʷʜʘʻ 

ʜʦʩʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʦʶ (ʥʝʦʙʭʽʜʥʝ ʱʝ ʜʞʝʨʝʣʦ ʞʠʚʣʝʥʥʷ, ʧʦʪʫʞʥʽʩʪʴ ʷʢʦʛʦ 

ʧʦʢʠ ʱʦ ʪʝʞ ʥʝʟʨʦʟʫʤʽʣʘ). 

ʊʢʘʥʠʥʠ ʪʘ ʥʠʪʢʠ ʟʽ ʟʤʽʥʥʠʤ ʢʦʣʴʦʨʦʤ. ʄʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ 

ʢʘʨʥʘʚʘʣʴʥʠʭ, ʩʚʷʪʢʦʚʠʭ ʢʦʩʪʶʤʘʭ ʟʽ ʟʤʽʥʦʶ ʢʦʣʴʦʨʫ. ʊʫʪ ʛʦʣʦʚʥʝ ï ʨʦʟʨʦʙʢʘ 

ʤʦʜʝʣʝʡ, ʨʝʛʫʣʶʚʘʥʥʷ ʢʦʣʴʦʨʫ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 
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ʥʘʛʨʽʚʘʣʴʥʠʭ ʩʽʪʦʢ. ɭ ʛʦʪʦʚʽ ʪʢʘʥʠʥʠ ʪʘ ʥʠʪʢʠ, ʷʢʱʦ ʥʠʪʢʠ, ʪʦ ʚʝʣʠʢʠʡ ʧʨʦʩʪʽʨ 

ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʨʠʢʦʪʘʞʫ. 

ʊʢʘʥʠʥʠ ʪʘ ʥʠʪʢʠ ʟʽ ʟʤʽʥʥʠʤ ʢʦʣʴʦʨʦʤ ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʦʜʷʛʫ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʤʽʤʽʢʨʽʾ (ʦʜʷʛ ʜʣʷ ʚʽʡʩʴʢʦʚʠʭ ʮʽʣʝʡ ʟ 

ʨʝʛʫʣʶʚʘʥʥʷʤ ʢʦʣʴʦʨʫ). ɺʣʘʩʪʠʚʦʩʪʽ ʧʦʜʽʙʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʦʢʠ ʥʝ ʷʩʥʽ ʽ 

ʧʦʪʨʝʙʫʶʪʴ ʜʦʩʣʽʜʞʝʥʴ. 

ɽʪʠʢʝʪʢʠ ʚ ʦʜʷʟʽ ʟ NFC ʪʘ RTF ʯʠʧʘʤʠ ï ʮʝ ʰʚʠʜʢʠʡ ʢʦʥʪʨʦʣʴ 

ʚʽʜʚʽʜʫʚʘʥʦʩʪʽ ʚ ʩʘʜʢʫ, ʰʢʦʣʽ, ʽʥʩʪʠʪʫʪʽ, ʥʘ ʨʦʙʦʪʽ, ʝʣʝʢʪʨʦʥʥʘ ʧʨʦʭʽʜʥʘ. ʉʘʤʽ 

ʝʪʠʢʝʪʢʠ ʢʦʰʪʫʶʪʴ ʥʝʜʦʨʦʛʦ, ʘʣʝ ʧʨʦʮʝʩʠ ʟʘʥʝʩʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʦʪʨʝʙʫʶʪʴ ʜʦʜʘʪʢʦʚʠʭ ʜʽʡ. 

ʉʧʝʮʽʘʣʴʥʠʡ ʪʝʢʩʪʠʣʴ ʜʣʷ ʟʘʭʠʩʪʫ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʚ ʦʜʷʟʽ ʜʣʷ 

ʟʘʭʠʩʪʫ ʚʽʜ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʚʠʧʨʦʤʽʥʶʚʘʥʴ. ɿʘʧʘʪʝʥʪʦʚʘʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʦʻʜʥʘʥʥʷ ʤʦʥʦʥʠʪʦʢ ʤʝʪʘʣʫ ʟ ʥʠʪʢʘʤʠ ʦʩʥʦʚʠ ʙʝʟ 

ʚʪʨʘʪʠ ʪʝʢʩʪʠʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɺʩʽ ʪʢʘʥʠʥʠ ʯʫʜʦʚʦ ʩʪʠʨʘʶʪʴʩʷ, ʛʣʘʜʷʪʴʩʷ, 

ʩʪʽʡʢʽ ʜʦ ʩʪʠʨʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʪʢʘʥʠʥʠ ʽʟ ʚʤʽʩʪʦʤ ʩʨʽʙʣʘ ʤʘʶʪʴ ʘʥʪʠʩʝʧʪʠʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ. 

ʋ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʩʤʘʨʪ ʪʝʭʥʦʣʦʛʽʾ ʚ ʚʠʨʦʙʥʠʮʪʚʽ ʧʨʝʜʤʝʪʽʚ ʦʜʷʛʫ 

ʧʦʚôʷʟʫʶʪʴ ʟ ʥʘʥʦʤʘʪʝʨʽʘʣʘʤʠ ʽ ʥʘʥʦʚʣʘʩʪʠʚʦʩʪʷʤʠ [2-3]. 

ɺ ʃʫʮʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʽ 

ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʝʣʝʤʝʥʪʠ ʩʤʘʨʪ ʦʜʷʛʫ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʛʥʽʪʥʠʭ 

ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʩʫʯʘʩʥʠʭ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ. 

ɿʦʢʨʝʤʘ, ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʽ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʪʝʢʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʟ ʤʘʛʥʽʪʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʦʢʘʟʘʪʠ ʩʠʣʦʚʫ ʜʽʶ, ʧʨʠʪʠʩʥʫʪʠ ʘʙʦ ʥʘʛʨʽʪʠ ʙʫʜʴ-

ʷʢʫ ʜʽʣʷʥʢʫ ʪʽʣʘ. 
 

ʃʽʪʝʨʘʪʫʨʘ 

1. Phan P.T., Thai M.T., Hoang T.T., Lovell N.H., Do, T.N. Smart textiles 

using fluid-driven artificial muscle fibers // Scientific Reports. ï 12(1). ï 11067. 

DOI 10.1038/s41598-022-15369-2. 

2. Chen W., Fan W., Wang Q., Lei R., Li Y. A nano-micro structure 

engendered abrasion resistant, superhydrophobic, wearable triboelectric yarn for 

self-powered sensing // Nano Energy. ï 2022. ï 103. ï 107769. 

https://doi.org/10.1016/j.nanoen.2022.107769. 

3. Mykola Riabchykov, Alexandr Alexandrov, Roman Trishch, Anastasiia 

Nikulina, Natalia Korolyova Prospects for the Development of Smart Clothing with 

the Use of Textile Materials with Magnetic Properties (2022) Tekstilec, 2022, Vol. 

65(1), 36ï43. DOI: 10.14502/tekstilec.65.2021050. 

4. ʈʷʙʯʠʢʦʚ ʄ.ʃ., ʅʘʟʘʨʯʫʢ ʃ.ɺ., ʉʪʠʮʶʢ ɺ.ɺ., ʊʢʘʯʫʢ ʆ.ʃ., ʂʘʛʘʥ ʆ.ɺ. 
ʇʝʨʩʧʝʢʪʠʚʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʘʛʥʽʪʥʠʭ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʚʤʽʩʪʦʤ 

ʥʘʥʦʩʢʣʘʜʦʚʠʭ ʥʘ ʦʩʥʦʚʽ ʜʚʦ ʽ ʪʨʠʚʘʣʝʥʪʥʦʛʦ ʦʢʩʠʜʽʚ ʟʘʣʽʟʘ // ɺʽʩʥʠʢ 

ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʉʝʨʽʷ : ʊʝʭʥʽʯʥʽ ʥʘʫʢʠ. ï 2022. ï 

ˉ 4. ï ʉ. 220-226. https://www.doi.org/10.31891/2307-5732-2022-311-4. 
 

 

 

https://doi.org/10.1016/j.nanoen.2022.107769
https://www.doi.org/10.31891/2307-5732-2022-311-4


 

 35 

Resource-Saving Technologies of Apparel, Textile & Food Industry  

 

ʋɼʂ 677-48 

ʉʋʏɸʉʅɯ ʊɽʅɼɽʅʎɯɰ ʉʊɺʆʈɽʅʅʗ ʇʆʃɯʌʋʅʂʎɯʆʅɸʃʔʅʀʍ 

ʄɸʊɽʈɯɸʃɯɺ ɿ ɸʅʊʀʄɯʂʈʆɹʅʀʄʀ ɺʃɸʉʊʀɺʆʉʊʗʄʀ 

ɺ. ɻʃʋʐɸʂʆɺɸ, ʆ. ɺʆɼɿɯʅʉʔʂɸ, ʉ. ɹɽʈɽɿʅɽʅʂʆ 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ 
 

ɼʣʷ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʋʢʨʘʾʥʠ ʭʘʨʘʢʪʝʨʥʦʶ ʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʰʚʠʜʢʦʾ ʟʤʽʥʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʘʩʦʨʪʠʤʝʥʪʫ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʾ ʧʨʦʜʫʢʮʽʾ. ɿʚʽʜʩʠ, ʚʘʞʣʠʚʠʤ ʩʪʘʻ ʧʦʰʫʢ ʘʣʴʪʝʨʥʘʪʠʚ 

ʩʪʚʦʨʝʥʥʷ ʪʘ ʧʝʨʝʨʦʙʢʠ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʚʠʨʦʙʠ ʥʘ ʬʦʥʽ ʩʫʯʘʩʥʠʭ 

ʝʢʦʣʦʛʽʯʥʠʭ ʚʠʤʦʛ, ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʚʽʜʧʦʚʽʜʥʠʭ ʢʽʣʴʢʽʩʥʠʭ ʽ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ɺʽʜʦʤʦ, ʱʦ ʩʝʨʝʜ ʙʽʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʥʝʩʫʪʴ ʟʘʛʨʦʟʫ ʟʜʦʨʦʚ`ʶ 

ʣʶʜʠʥʠ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʚʽʨʫʩʠ, ʙʘʢʪʝʨʽʾ, ʛʨʠʙʠ ʪʘ ʾʭ ʤʫʪʘʥʪʠ, ʚʥʫʪʨʽʰʥʽ 

ʧʘʨʘʟʠʪʠ, ʷʢʽ ʩʧʨʠʯʠʥʷʶʪʴ ʘʣʝʨʛʽʶ ʪʘ ʽʥʰʫ ʪʦʢʩʠʯʥʫ ʜʽʶ ʥʘ ʦʨʛʘʥʽʟʤ ʪʘ ʤʘʶʪʴ 

ʜʦʩʠʪʴ ʚʝʣʠʢʠʡ ʪʝʨʤʽʥ ʚʠʞʠʚʘʥʥʷ. ʗʢ ʚʽʜʦʤʦ, ʣʶʜʠʥʘ ʻ ʥʦʩʽʻʤ ʨʽʟʥʠʭ ʙʘʢʪʝʨʽʡ 

ʪʘ ʛʨʠʙʢʽʚ, ʷʢʽ ʽʩʥʫʶʪʴ ʚ ʤʽʢʨʦʬʣʦʨʽ ʦʨʛʘʥʽʟʤʫ (ʟʘʛʘʣʴʥʘ ʤʘʩʘ ʩʢʣʘʜʘʻ 2-5 ʢʛ), 

ʘʣʝ ʽ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʤʽʩʪʠʪʴ ʥʝ ʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ ʽʥʬʝʢʮʽʡ, 

ʛʨʠʙʢʽʚ, ʙʘʢʪʝʨʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʧʦʪʨʘʧʠʪʠ ʚ ʦʨʛʘʥʽʟʤ ʨʽʟʥʠʤʠ ʰʣʷʭʘʤʠ, 

ʥʘʧʨʠʢʣʘʜ, ʯʝʨʝʟ ʧʦʚʽʪʨʷ, ʾʞʫ, ʩʣʠʟʦʚʫ ʦʙʦʣʦʥʢʫ ʪʘ ʽʥ. 

ʉʘʤʝ ʪʦʤʫ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚʝʣʠʢʝ ʟʘʮʽʢʘʚʣʝʥʥʷ ʚʠʢʣʠʢʘʶʪʴ ʤʘʪʝʨʽʘʣʠ, 

ʱʦ ʤʘʶʪʴ ʙʘʢʪʝʨʠʮʠʜʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʊʝʭʥʦʣʦʛʽʾ ʽ ʤʝʭʘʥʽʟʤʠ ʩʪʚʦʨʝʥʥʷ ʪʘʢʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʜʫʞʝ ʨʽʟʥʦʤʘʥʽʪʥʽ. ʆʪʨʠʤʘʥʽ ʧʦʣʽʧʨʦʧʽʣʝʥʦʚʽ 

ʤʽʢʨʦʚʦʣʦʢʥʘ, ʥʘʧʦʚʥʝʥʽ ʜʦʙʘʚʢʘʤʠ ʩʨʽʙʣʘ. ɰʭ ʦʩʦʙʣʠʚʽʩʪʶ ʻ ʪʝ, ʱʦ 

ʤʽʢʨʦʚʦʣʦʢʥʘ ʫʪʚʦʨʶʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʝʨʝʨʦʙʢʠ ʨʦʟʧʣʘʚʽʚ ʩʫʤʽʰʝʡ 

ʧʦʣʽʤʝʨʽʚ (Ag ʥʘʥʦʩʠʪʴʩʷ ʥʘ Siʆ2). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ Ag/Siʆ2 ʥʝ ʪʽʣʴʢʠ ʥʝ 

ʧʝʨʝʰʢʦʜʞʘʻ ʚʦʣʦʢʥʦʫʪʚʦʨʝʥʥʶ, ʘ ʽ ʧʦʢʨʘʱʫʻ ʡʦʛʦ, ʥʘʜʘʶʯʠ ʩʪʚʦʨʝʥʠʤ 

ʢʦʤʧʦʟʠʮʽʷʤ ʙʘʢʪʝʨʠʮʠʜʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɿʘʚʜʷʢʠ ʚʚʝʜʝʥʥʶ ʥʘʥʦʯʘʩʪʠʥʦʢ ʚ 

ʨʦʟʧʣʘʚ ʩʫʤʽʰʽ ʧʦʣʽʤʝʨʽʚ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʘʥʪʠʤʽʢʨʦʙʥʽ ʬʫʥʢʮʽʾ ʚʦʣʦʢʦʥ ʚ 

ʛʦʪʦʚʦʤʫ ʚʠʨʦʙʽ. ɼʘʥʽ ʤʽʢʨʦʚʦʣʦʢʥʘ ʨʝʢʦʤʝʥʜʫʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʬʽʣʴʪʨʫʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʟʥʝʟʘʨʘʞʫʶʯʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʘ ʪʘʢʦʞ 

ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʘʥʪʠʩʝʧʪʠʯʥʦʾ ʰʦʚʥʦʾ ʥʠʪʢʠ [1]. 

ʅʘʫʢʦʚʠʤʠ ʟʘʢʣʘʜʘʤʠ ʨʽʟʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ ʨʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʾ 

ʧʦʚʝʨʭʥʝʚʦʾ ʪʘ ʦʙôʻʤʥʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʪʝʢʩʪʠʣʴʥʠʭ ʥʝʪʢʘʥʠʭ ʽ ʧʦʣʽʤʝʨʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʨʦʜʥʠʭ ʙʽʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʥʘʥʦʩʠʩʪʝʤ, ʜʣʷ 

ʥʘʜʘʥʥʷ ʾʤ ʘʥʪʠʤʽʢʨʦʙʥʠʭ ʪʘ ʽʥʰʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʎʽ ʤʘʪʝʨʽʘʣʠ ʻ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʤʝʜʠʯʥʦʾ ʽ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʦʾ ʧʨʘʢʪʠʢʠ, ʧʨʠ 

ʚʠʨʦʙʥʠʮʪʚʽ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʷʜʫ ʚʠʨʦʙʽʚ ʧʦʙʫʪʦʚʦʛʦ ʽ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ɹʽʬʫʥʢʮʽʦʥʘʣʴʥʽ ʥʘʥʦʩʠʩʪʝʤʠ ʩʪʚʦʨʶʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʤʦʥʪʤʦʨʠʣʦʥʽʪʦʚʠʭ ʛʣʠʥʷʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʧʨʦʬʽʣʘʢʪʠʯʥʠʤʠ, 

ʛʽʛʽʻʥʽʯʥʠʤʠ ʪʘ ʣʽʢʫʚʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʽ ʤʦʜʠʬʽʢʦʚʘʥʽ ʽʦʥʘʤʠ ʙʽʤʝʪʘʣʽʚ 

ï ʩʨʽʙʣʘ, ʤʽʜʽ, ʮʠʥʢʫ, ʟʘʣʽʟʘ, ʤʘʛʥʽʶ, ʢʦʙʘʣʴʪʫ, ʤʘʨʛʘʥʮʶ. ʊʝʭʥʦʣʦʛʽʷ ʾʭ 
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ʦʪʨʠʤʘʥʥʷ ʚʢʣʶʯʘʻ ʚʚʝʜʝʥʥʷ ʽʦʥʽʚ ʙʽʤʝʪʘʣʽʚ ʫ ʤʽʞʧʘʢʝʪʥʠʡ ʧʨʦʩʪʽʨ 

ʢʨʠʩʪʘʣʽʯʥʦʾ ʙʘʛʘʪʦʰʘʨʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʤʦʥʪʤʦʨʠʣʦʥʽʪʦʚʦʾ ʛʣʠʥʠ. ɽʣʝʤʝʥʪʘʨʥʽ 

ʰʘʨʠ ʽ ʧʨʦʩʪʽʨ ʤʽʞ ʥʠʤʠ ʚ ʛʣʠʥʷʩʪʽʡ ʩʠʩʪʝʤʽ ʻ ʥʘʥʦʨʦʟʤʽʨʥʠʤʠ ʽ ʩʣʫʛʫʶʪʴ 

ʨʝʟʝʨʚʫʘʨʘʤʠ ʜʣʷ ʽʦʥʽʚ ʙʽʤʝʪʘʣʽʚ ʟ ʘʥʪʠʤʽʢʨʦʙʥʦʶ ʽ ʙʘʢʪʝʨʠʮʠʜʥʦʶ 

ʚʣʘʩʪʠʚʽʩʪʶ. ʆʙôʻʤ ʤʽʞʧʘʢʝʪʥʦʛʦ ʧʨʦʩʪʦʨʫ ʛʣʠʥʠ ʤʘʻ ʚʠʩʦʢʫ ʩʦʨʙʮʽʡʥʫ 

ʘʢʪʠʚʥʽʩʪʴ ʜʦ ʨʦʟʯʠʥʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʤʝʜʠʮʠʥʽ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʟʽ 

ʰʢʽʨʠ ʽ ʨʘʥ ʚʦʣʦʛʠ, ʧʨʦʜʫʢʪʽʚ ʨʦʟʧʘʜʫ ʙʽʦʣʦʛʽʯʥʠʭ ʪʢʘʥʠʥ ʪʘ ʾʭ ʽʤʦʙʽʣʽʟʘʮʽʾ ʚ 

ʩʪʨʫʢʪʫʨʽ ʛʣʠʥʠ [2]. 

ɸʥʘʣʽʟ ʩʚʽʪʦʚʦʛʦ ʨʠʥʢʫ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʨʦʩʪʘʥʥʷ 

ʧʦʧʠʪʫ ʥʘ ʤʘʪʝʨʽʘʣʠ ʪʘ ʚʠʨʦʙʠ ʽʟ ʥʘʪʫʨʘʣʴʥʠʭ ʚʠʜʽʚ ʚʦʣʦʢʦʥ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ 

ʧʨʠʜʽʣʷʶʪʴ ʪʠʤ ʤʘʪʝʨʽʘʣʘʤ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʊʝʢʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʟ ʚʤʽʩʪʦʤ ʥʘʥʦʯʘʩʪʠʥʦʢ ʩʨʽʙʣʘ (Ag) 

ʚʽʜʦʤʽ ʩʚʦʻʶ ʟʜʘʪʥʽʩʪʶ ʜʦ ʘʥʪʠʤʽʢʨʦʙʥʦʾ ʜʽʾ. AgNP (ʨʦʟʤʽʨʦʤ ~ 10 ʥʤ) ʪʘʢʦʞ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʩʚʦʶ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʪʠ SARS-CoV-2 (ʚʽʨʫʩʘ, ʷʢʠʡ ʚʠʢʣʠʢʘʻ 

COVID-19). ʆʢʨʽʤ ʩʨʽʙʣʘ, ʽʥʰʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʥʘʥʦʯʘʩʪʠʥʢʠ ʦʢʩʠʜʽʚ ʤʝʪʘʣʽʚ, 

ʚʢʣʶʯʘʶʯʠ ʪʠʪʘʥ, ʦʣʦʚʦ, ʮʠʥʢ, ʟʦʣʦʪʦ ʪʘ ʤʽʜʴ, ʪʘʢʦʞ ʥʘʥʦʩʠʣʠʩʴ ʥʘ 

ʥʘʪʫʨʘʣʴʥʽ ʪʘ ʩʠʥʪʝʪʠʯʥʽ ʪʢʘʥʠʥʠ. ʗʢ ʽ ʧʨʠʧʫʩʢʘʣʦʩʴ, ʘʥʪʠʤʽʢʨʦʙʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʧʦʢʨʠʪʪʷʤ ʥʘʥʦʤʘʪʝʨʽʘʣʘʤʠ ʧʦʷʩʥʶʻʪʴʩʷ ʪʨʴʦʤʘ 

ʦʩʥʦʚʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʜʽʾ, ʪʦʙʪʦ ʚʠʚʽʣʴʥʝʥʥʷʤ ʽʦʥʽʚ ʤʝʪʘʣʫ, ʙʝʟʧʦʩʝʨʝʜʥʽʤ 

ʢʦʥʪʘʢʪʦʤ ʥʘʥʦʯʘʩʪʠʥʦʢ  ʟ ʙʘʢʪʝʨʽʷʤʠ ʪʘ ʚʠʨʦʙʣʝʥʥʷʤ ʨʝʘʢʪʠʚʥʦʛʦ ʢʠʩʥʶ [3]. 

ɹʽʦʩʠʥʪʝʟ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʥʝʦʨʛʘʥʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʘʥʪʠʤʽʢʨʦʙʥʦʛʦ ʪʝʢʩʪʠʣʷ. ɹʘʚʦʚʥʷʥʘ 

ʪʢʘʥʠʥʘ, ʦʙʨʦʙʣʝʥʘ ʩʧʦʣʫʢʘʤʠ ʩʝʣʝʥʫ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʘʢʪʠʚʥʽʩʪʴ ʧʨʦʪʠ 

Bacillus subtilis, ʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʡ ʥʘʥʦʛʽʙʨʠʜʥʠʡ ʤʘʪʝʨʽʘʣ, 

ʩʠʥʪʝʟʦʚʘʥʠʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʣʽʛʦʭʠʪʦʟʘʥʫ (ʷʢʠʡ ʦʜʝʨʞʫʚʘʣʠ ʟ ʧʘʥʮʠʨʷ 

ʢʨʘʙʽʚ) ʪʘ ʥʘʥʦʩʠʣʽʢʘʪʫ (ʷʢʠʡ ʦʪʨʠʤʫʚʘʣʠ ʽʟ ʣʫʰʧʠʥʥʷ ʨʠʩʫ) ʙʫʚ ʩʪʽʡʢʠʤ ʜʦ 

ʛʨʠʙʢʦʚʦʛʦ ʚʨʘʞʝʥʥʷ Phytophthora infestans  [4]. 

ɺʽʪʯʠʟʥʷʥʽ ʥʘʫʢʦʚʮʽ ʪʘʢʦʞ ʟʜʽʡʩʥʶʶʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʤʦʜʠʬʽʢʘʮʽʶ ʧʦʚʝʨʭʥʽ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʽʦʥʽʚ ʤʝʪʘʣʽʚ. 

ɿʦʢʨʝʤʘ ʥʘʤʠ ʨʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ, ʷʢʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʩʪʚʦʨʝʥʥʽ ʤʝʪʘʣʝʚʠʭ 

ʥʘʥʦʢʦʤʧʦʟʠʪʽʚ ʫ ʧʦʣʽʝʪʠʣʝʥʛʣʽʢʦʣʽ. ʁʦʛʦ ʥʘʛʨʽʚʘʶʪʴ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʥʝ 

ʙʽʣʴʰʝ 130Üʉ ʟ ʧʦʜʘʣʴʰʠʤ ʜʦʜʘʚʘʥʥʷʤ ʜʠʩʧʝʨʩʽʾ ʤʝʪʘʣʫ ʥʝʚʝʣʠʢʠʤʠ ʧʦʨʮʽʷʤʠ 

ʫ ʚʦʜʫ. ʅʘʥʦʯʘʩʪʠʥʢʠ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʤʘʪʝʨʽʘʣʫ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʧʦʣʽʧʰʝʥʥʷ ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɺ ʨʦʙʦʪʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʤʦʜʠʬʽʢʘʮʽʷ ʥʘʪʫʨʘʣʴʥʠʭ ʚʦʣʦʢʥʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘʥʦʯʘʩʪʠʥʢʘʤʠ ʽʦʥʽʚ 

ʤʝʪʘʣʽʚ (AgJ, CuJ) ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʾʭ ʙʘʢʪʝʨʠʮʠʜʥʠʭ ʪʘ ʬʫʥʛʽʮʠʜʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʙʘʚʦʚʥʷʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ [5]. 

ʊʘʢʦʞ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʦʪʨʠʤʘʥʥʷ ʮʝʣʶʣʦʟʦʚʤʽʩʥʠʭ ʪʝʢʩʪʠʣʴʥʠʭ ʚʠʨʦʙʽʚ 

ʟ ʘʥʪʠʤʽʢʨʦʙʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʨʠʚʘʣʦʾ ʜʽʾ, ʷʢʽ ʙ ʥʝ ʪʽʣʴʢʠ ʟʘʭʠʱʘʣʠ 

ʧʨʘʮʽʚʥʠʢʽʚ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʯʠʥʥʠʢʽʚ, ʘʣʝ ʡ ʙʫʣʠ ʘʙʩʦʣʶʪʥʦ ʙʝʟʧʝʯʥʠʤʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʚʠʩʦʢʫ ʘʥʪʠʤʽʢʨʦʙʥʫ ʘʢʪʠʚʥʽʩʪʴ ʙʽʦʮʠʜʥʠʭ ʧʨʝʧʘʨʘʪʽʚ 

https://link.springer.com/article/10.1007/s00289-021-03826-3#ref-CR12
https://link.springer.com/article/10.1007/s00289-021-03826-3#ref-CR12
https://link.springer.com/article/10.1007/s00289-021-03826-3#ref-CR12
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ʪʽʦʩʫʣʴʬʦʥʘʪʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʝʬʝʢʪʠʚʥʦ ʛʘʣʴʤʫʶʪʴ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ 

ʚʦʣʦʢʥʦʨʫʡʥʽʚʥʠʭ ʽ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ɹʽʦʮʠʜʥʘ ʦʙʨʦʙʢʘ ʜʦʟʚʦʣʷʻ 

ʧʽʜʚʠʱʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʙʽʦʩʪʽʡʢʦʩʪʽ ʧʽʩʣʷ ʢʦʥʪʘʢʪʫ ʟ ˇʨʫʥʪʦʤ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 

30% ʪʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʦʣʦʢʥʠʩʪʦʛʦ ʩʢʣʘʜʫ ʪʢʘʥʠʥʠ. ʉʪʘʙʽʣʴʥʽʩʪʴ ʘʜʩʦʨʙʮʽʾ 

ʙʽʦʮʠʜʽʚ ʥʘ ʧʦʚʝʨʭʥʽ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘʙʝʟʧʝʯʫʻ ʪʨʠʚʘʣʫ ʟʘʪʨʠʤʢʫ 

ʨʦʩʪʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʥʘʚʽʪʴ ʧʽʩʣʷ 10-ʨʘʟʦʚʦʛʦ ʧʨʘʥʥʷ ʫ ʟʚʠʯʘʡʥʽʡ ʚʦʜʽ [6]. 

ʆʪʞʝ, ʘʥʘʣʽʟ ʩʚʽʪʦʚʠʭ ʪʝʥʜʝʥʮʽʡ ʨʦʟʚʠʪʢʫ ʪʝʢʩʪʠʣʶ ʚʢʘʟʫʻ ʥʘ ʜʦʢʦʨʽʥʥʫ 

ʟʤʽʥʫ ʧʦʥʷʪʪʷ çʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʪʝʢʩʪʠʣʴè. ʆʩʥʦʚʥʘ ʟʘʜʘʯʘ, ʱʦ 

ʚʠʨʽʰʫʻʪʴʩʷ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ï ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʝʦʙʭʽʜʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʚʠʨʦʙʫ. 
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ɿɸɹɸʈɺʃɽʅʀʍ ʊɽʂʉʊʀʃʔʅʀʍ ʄɸʊɽʈɯɸʃɯɺ 

ʆ.ʆ. ɻɸʈɸʅɯʅɸ, ʗ.ɺ. ʈɽɼʔʂʆ, ɸ.ʆ. ɺɸʈɼɸʅʗʅ 
ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ 

ɺʽʜʢʨʠʪʠʡ ʤʽʞʥʘʨʦʜʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʨʦʟʚʠʪʢʫ ʣʶʜʠʥʠ "ʋʢʨʘʾʥʘ" 
 

ʄʝʪʘ. ʉʠʥʪʝʟʫʚʘʪʠ ʙʘʨʚʥʠʢ ʥʘ ʦʩʥʦʚʽ 5-ʭʣʦʨ-2 (2,4-ʜʠʭʣʦʨʬʝʥʦʢʩʠ) 

ʬʝʥʦʣʫ ʪʘ ʘʥʽʣʽʥʫ ʪʘ ʜʦʩʣʽʜʠʪʠ ʡʦʛʦ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʥʽʣʽʥ, ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, 5-ʭʣʦʨ-2 (2,4-

ʜʠʭʣʦʨʬʝʥʦʢʩʠ) ʬʝʥʦʣ, ʙʘʨʚʥʠʢ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʥʷ. ʉʫʯʘʩʥʠʡ ʥʘʧʨʷʤʦʢ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ 

ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘ ʨʦʟʨʦʙʢʫ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ 

ʚʠʨʦʙʥʠʮʪʚʦ ʥʘʫʢʦʤʽʩʪʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʪʨʠʤʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʽʟ ʟʘʜʘʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʦʩʦʙʣʠʚʫ ʮʽʥʥʽʩʪʴ ʩʪʘʥʦʚʣʷʪʴ ʨʦʟʨʦʙʢʠ ʚ 

ʥʘʧʨʷʤʢʫ ʨʦʟʚʠʪʢʫ ʤʝʜʠʯʥʦʛʦ ʪʝʢʩʪʠʣʶ [1]. ʎʝ ʪʝʢʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʽʟ 

ʟʘʜʘʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ (ʥʘʧʨʠʢʣʘʜ, ʟ ʙʘʢʪʝʨʠʮʠʜʥʠʤʠ ʪʘ (ʘʙʦ) 

ʬʫʥʛʽʮʠʜʥʠʤʠ). ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʻ ʧʦʻʜʥʘʥʥʷ 

ʧʨʦʮʝʩʽʚ ʦʧʦʨʷʜʞʝʥʥʷ ʪʘ ʦʪʨʠʤʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʝʢʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ʉʫʯʘʩʥʘ ʥʘʫʢʘ ʧʨʦʛʨʝʩʠʚʥʦ ʧʨʘʮʶʻ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ [2]. 

ʉʠʥʪʝʪʠʯʥʽ ʘʟʦʙʘʨʚʥʠʢʠ ʤʘʶʪʴ ʧʝʚʥʽ ʧʝʨʝʚʘʛʠ ʩʝʨʝʜ ʽʥʰʠʭ ʢʣʘʩʽʚ ʙʘʨʚʥʠʢʽʚ 

ʪʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʉʠʥʪʝʟ ʥʝʨʦʟʯʠʥʥʦʛʦ 

ʘʟʦʙʘʨʚʥʠʢʘ ʽʟ ʧʨʦʛʥʦʟʦʚʘʥʠʤʠ ʙʘʢʪʝʨʠʮʠʜʥʠʤʠ ʪʘ (ʘʙʦ) ʬʫʥʛʽʮʠʜʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʜʦʩʣʽʜʞʝʥʴ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ʆʨʛʘʥʽʯʥʠʡ ʩʠʥʪʝʟ ʥʝʨʦʟʯʠʥʥʠʭ ʘʟʦʙʘʨʚʥʠʢʽʚ, 

ʜʠʩʢʦ-ʜʠʬʫʟʽʡʥʠʡ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʙʘʢʪʝʨʠʮʠʜʥʦʩʪʽ ʟʨʘʟʢʘ ʪʝʢʩʪʠʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʥʝʨʦʟʯʠʥʥʦʛʦ ʘʟʦʙʘʨʚʥʠʢʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʪʦʜ ʦʨʛʘʥʽʯʥʦʛʦ ʩʠʥʪʝʟʫ [3]. ɼʣʷ ʩʠʥʪʝʟʫ ʧʨʠʛʦʪʦʚʣʝʥʦ 

ʜʽʘʟʦʟ'ʻʜʥʘʥʥʷ. ʇʨʠʛʦʪʫʚʘʥʥʷ ʜʽʘʟʦʟ'ʻʜʥʘʥʴ ʧʨʦʚʦʜʠʣʦʩʷ ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ 

ʪʝʭʥʦʣʦʛʽʻʶ ʦʜʝʨʞʘʥʥʷ ʜʽʘʟʦʟ'ʻʜʥʘʥʴ. ɸʟʦʘʤʽʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʩʚʦʻʶ 

ʭʽʤʽʯʥʦʶ ʧʨʠʨʦʜʦʶ, ʪʦʤʫ ʤʝʪʦʜʠʢʘ ʜʽʘʟʦʪʫʚʘʥʥʷ ʜʣʷ ʨʽʟʥʠʭ ʘʟʦʘʤʽʥʽʚ ʤʦʞʝ 

ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʪʠʩʷ. ɺ ʷʢʦʩʪʽ ʘʟʦʩʢʣʘʜʦʚʦʾ ʯʘʩʪʠʥʠ ʙʘʨʚʥʠʢʘ ʚ ʨʦʙʦʪʽ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 5-ʭʣʦʨ-2 (2,4-ʜʠʭʣʦʨʬʝʥʦʢʩʠ) ʬʝʥʦʣ, ʱʦ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 

1 (ʧʨʦʜʫʢʪ ʬʝʥʦʣʴʥʦʛʦ ʨʷʜʫ), ʚ ʷʢʦʩʪʽ ʜʽʘʟʦʩʢʣʘʜʦʚʦʾ ï ʘʥʽʣʽʥ. 
 

 
ʈʠʩ. 1. 5-ʭʣʦʨ-2 (2,4-ʜʠʭʣʦʨʬʝʥʦʢʩʠ) ʬʝʥʦʣ 
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ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʨʝʘʢʮʽʾ ʘʟʦʩʧʦʣʫʯʝʥʥʷ ʩʦʣʽ ʥʘ ʦʩʥʦʚʽ 5-ʭʣʦʨ-2 (2,4-

ʜʠʭʣʦʨʬʝʥʦʢʩʠ) ʬʝʥʦʣʫ ʟ ʘʟʦʘʤʽʥʦʤ ʧʽʩʣʷ ʜʽʘʟʦʪʫʚʘʥʥʷ ʫʪʚʦʨʶʻʪʴʩʷ 

ʙʘʢʪʝʨʠʮʠʜʥʠʡ ʙʘʨʚʥʠʢ. 

ɼʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʛʽʧʦʪʝʟʠ ʦʪʨʠʤʘʥʥʷ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʙʘʨʚʥʠʢʘ ʚ 

ʨʦʙʦʪʽ ʟʘʜʽʷʥʠʡ ʜʠʩʢʦ-ʜʠʬʫʟʽʡʥʠʡ ʤʝʪʦʜ [4]. ɻʦʪʫʚʘʣʠ ʨʦʟʯʠʥʠ ʙʘʨʚʥʠʢʘ ʚ 

ʘʮʝʪʦʥʽ (ʢʦʥʮʝʥʪʨʘʮʽʷ 10 ʛ/ʜʤ3), ʫ ʨʦʟʯʠʥʠ ʟʘʥʫʨʶʚʘʣʠ ʜʠʩʢʠ ʽʟ 

ʬʽʣʴʪʨʫʚʘʣʴʥʦʛʦ ʧʘʧʝʨʫ ʜʽʘʤʝʪʨʦʤ 1 ʩʤ. ʇʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʚʦʣʦʛʠ ʥʘ ʧʦʚʽʪʨʽ 

ʜʠʩʢʠ ʨʦʟʤʽʱʫʚʘʣʠ ʚ ʯʘʰʢʠ ʇʝʪʨʽ ʥʘ ʧʦʞʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʟʘʨʘʞʝʥʝ 

ʙʘʢʪʝʨʽʷʤʠ ʢʠʰʢʦʚʦʾ ʧʘʣʠʯʢʠ (ʨʠʩ. 2). ɺ ʷʢʦʩʪʽ ʧʦʞʠʚʥʦʛʦ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʴ ʩʝʨʝʜʦʚʠʱʝ, ʷʢʝ ʤʽʩʪʠʪʴ ʣʘʢʪʦʟʫ ʪʘ ʽʥʜʠʢʘʪʦʨ 

ʢʠʩʣʦʪʥʦʩʪʽ ʬʫʢʩʠʥ. 

 

 
ʈʠʩ. 2. ʉʭʝʤʘʪʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʟʦʥʠ ʨʦʩʪʫ ʙʘʢʪʝʨʽʡ 

 

ʅʘ ʟʘʨʘʞʝʥʝ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʢʣʘʜʘʣʠ ʜʠʩʢʠ, ʧʨʦʩʦʯʝʥʽ ʘʟʦʙʘʨʚʥʠʢʦʤ ʥʘ 

ʦʩʥʦʚʽ ʘʥʽʣʽʥʫ. ʇʦʪʽʤ ʯʘʰʢʠ ʨʦʟʤʽʱʫʚʘʣʠʩʴ ʫ ʪʝʨʤʦʩʪʘʪ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ 37o ʉ. 

ʈʽʩʪ ʙʘʢʪʝʨʽʡ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʧʽʩʣʷ 24 ʪʘ 48 ʛʦʜʠʥ. ɸʥʘʣʦʛʽʯʥʦ ʘʥʘʣʽʟʫ ʟ 

ʧʘʧʝʨʦʚʠʤʠ ʜʠʩʢʘʤʠ ʧʨʦʚʦʜʠʣʠʩʴ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʟʨʘʟʢʘʤʠ ʙʘʚʦʚʥʷʥʠʭ ʪʢʘʥʠʥ, 

ʟʘʙʘʨʚʣʝʥʠʤʠ ʘʟʦʙʘʨʚʥʠʢʘʤʠ ʩʠʥʪʝʟʦʚʘʥʠʤʠ ʥʘ ʚʦʣʦʢʥʽ (ʤʝʪʦʜ ñʣʴʦʜʷʥʦʛʦò 

ʬʘʨʙʫʚʘʥʥʷ). ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʥʝʟʘʙʘʨʚʣʝʥʠʡ ʟʨʘʟʦʢ ʪʢʘʥʠʥʠ. 

ʈʽʩʪ ʙʘʢʪʝʨʽʡ ʩʧʦʩʪʝʨʽʛʘʣʠ ʯʝʨʝʟ 1-3 ʜʦʙʠ (ʨʠʩ. 3). 

 

 
ʈʠʩ. 3. ɿʨʘʟʢʠ ʟʘʙʘʨʚʣʝʥʠʭ ʪʨʠʢʦʪʘʞʥʠʭ ʧʦʣʦʪʝʥ 

ʪʘ ʾʭ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
 

ʈʝʟʫʣʴʪʘʪ ʧʦ ʦʮʽʥʶʚʘʥʥʶ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʘʨʚʥʠʢʘ ʧʨʠ 
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ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʘʧʝʨʦʚʠʭ ʜʠʩʢʽʚ ʽ ʟʘʙʘʨʚʣʝʥʠʭ ʪʢʘʥʠʥ ʜʝʤʦʥʩʪʨʫʻ ʚʠʩʦʢʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʘʨʚʥʠʢʘ (8-9 ʤʤ, ʥʦʨʤʘ 4 ʤʤ). 

ɺʠʩʥʦʚʦʢ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʠʥʪʝʟ ʙʘʨʚʥʠʢʽʚ ʽʟ ʟʘʜʘʥʠʤʠ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʤʘʻ ʩʫʪʪʻʚʽ ʧʝʨʝʚʘʛʠ. ɼʦʚʝʜʝʥʦ, ʱʦ 

ʙʘʨʚʥʠʢ, ʷʢʠʡ ʩʠʥʪʝʟʦʚʘʥʦ ʥʘ ʦʩʥʦʚʽ ʘʥʽʣʽʥʫ ʪʘ 5-ʭʣʦʨ-2 (2,4-ʜʠʭʣʦʨʬʝʥʦʢʩʠ) 

ʬʝʥʦʣʫ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢʽ ʧʦʚʥʽʩʪʶ 

ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʧʦʪʨʝʙʠ ʩʧʦʞʠʚʘʯʘ. 
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ʇɽʈʉʇɽʂʊʀɺʀ ʈʆɿɺʀʊʂʋ ʅɸʅʆʊɽʍʅʆʃʆɻɯʁ 
ʊɸ ʂʆʄɽʈʎɯɸʃɯɿɸʎɯɰ ʅɸʅʆʇʈʆɼʋʂʎɯɰ ɺ ʋʂʈɸɰʅɯ 

ɻ. ʆ. ʇʋʐʂɸʈ 

ʃʴʚʽʚʩʴʢʠʡ ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʆ. ɺ. ʇɸʍʆʃʖʂ 

ʃʫʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ɸʥʘʣʽʟʫʶʯʠ ʧʨʦʙʣʝʤʠ ʨʦʟʚʠʪʢʫ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʽ ʨʠʥʢʫ ʥʘʥʦʧʨʦʜʫʢʮʽʾ ʚ 

ʋʢʨʘʾʥʽ, ʚʚʘʞʘʻʤʦ ʟʘ ʜʦʮʽʣʴʥʝ ʦʙˇʨʫʥʪʫʚʘʪʠ ʧʨʽʦʨʠʪʝʪʥʽ ʥʘʧʨʷʤʢʠ ʨʦʟʚʠʪʢʫ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʚ ʋʢʨʘʾʥʽ, ʷʢʽ ʙ ʛʘʨʘʥʪʫʚʘʣʠ ʫʩʧʽʰʥʠʡ ʨʦʟʚʠʪʦʢ 

ʥʘʥʦʧʨʦʜʫʢʮʽʾ, ʘ ʪʘʢʦʞ ʩʫʯʘʩʥʽ ʥʘʧʨʷʤʢʠ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ ʢʦʤʝʨʮʽʘʣʽʟʘʮʽʾ 

ʥʘʥʦʧʨʦʜʫʢʮʽʾ ʚ ʋʢʨʘʾʥʽ. 

ʇʦʪʨʽʙʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʫʩʧʽʰʥʠʡ ʨʦʟʚʠʪʦʢ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʢʦʤʝʨʮʽʘʣʽʟʘʮʽʾ ʥʘʥʦʧʨʦʜʫʢʮʽʾ ʧʦʪʨʝʙʫʻ ʥʝʚʽʜʢʣʘʜʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʪʘʢʠʭ ʧʠʪʘʥʴ: 

- ʚʠʟʥʘʯʝʥʥʷ ʥʝʚʠʨʽʰʝʥʠʭ ʟʘʚʜʘʥʴ ʫ ʛʘʣʫʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʋʢʨʘʾʥʠ ʪʘ ʢʦʤʝʨʮʽʘʣʽʟʘʮʽʾ ʾʭ 

ʥʘʥʦʧʨʦʜʫʢʮʽʾ; 

- ʚʜʦʩʢʦʥʘʣʝʥʥʷ  ʤʝʪʦʜʠʢ ʪʝʩʪʫʚʘʥʥʷ ʥʦʚʠʟʥʠ ʪʘ ʦʨʠʛʽʥʘʣʴʥʦʩʪʽ ʥʦʚʠʭ 

ʚʠʜʽʚ ʥʘʥʦʧʨʦʜʫʢʮʽʾ ʪʘ ʧʦʧʦʚʥʝʥʥʷ ʥʝʶ ʩʫʯʘʩʥʦʛʦ ʪʦʚʘʨʥʦʛʦ ʨʠʥʢʫ; 

- ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʽʦʨʠʪʝʪʥʠʭ  ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʪʘ 
ʨʠʥʢʫ ʥʘʥʦʧʨʦʜʫʢʮʽʾ ʟ ʤʝʪʦʶ ʟʙʽʣʴʰʝʥʥʷ  ʦʙʩʷʛʽʚ  ʥʘʥʦʧʨʦʜʫʢʮʽʾ ʽʟ ʟʘʜʘʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ; 

- ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ  

ʦʜʷʛʦʚʦʛʦ ʥʘʥʦʪʝʢʩʪʠʣʶ ʽʟ ʘʥʪʠʤʽʢʨʦʙʥʦʶ ʦʙʨʦʙʢʦʶ ʥʘʥʦʧʨʝʧʘʨʘʪʘʤʠ ʽʟ 

ʟʘʜʘʥʦʶ ʩʪʽʡʢʽʩʪʶ; 

- ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʢʘʜʨʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʚʠʪʢʫ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʽ 
ʨʠʥʢʫ ʥʘʥʦʧʨʦʜʫʢʮʽʾ ʚ ʋʢʨʘʾʥʽ ʟʘ ʧʦʩʪʽʡʥʦʾ ʜʝʨʞʘʚʥʦʾ ʧʽʜʪʨʠʤʢʠ. 

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ 

ʢʦʤʝʨʮʽʘʣʽʟʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʚʚʘʞʘʻʤʦ ʟʘ ʜʦʮʽʣʴʥʝ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ ʧʽʜʥʷʪʠ 

ʧʨʦʙʣʝʤʥʽ ʟʘʚʜʘʥʥʷ [1-3]: 

- ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʘʩʧʝʢʪʽʚ ʨʦʟʚʠʪʢʫ ʥʘʥʦʥʘʫʢʠ, ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʽ 

ʨʠʥʢʫ ʥʘʥʦʧʨʦʜʫʢʮʽʾ ʚ ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ ʫ ʍʍ ʪʘ ʍʍɯ ʩʪʦʣʽʪʪʽ. ʆʩʥʦʚʥʘ ʫʚʘʛʘ 

ʧʦʚʠʥʥʘ ʘʢʮʝʥʪʫʚʘʪʠʩʷ ʥʘ ʨʦʟʚʠʪʦʢ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʽ ʨʠʥʢʫ ʥʘʥʦʧʨʦʜʫʢʮʽʾ ʚ 

ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʅɸʅ ʋʢʨʘʾʥʠ ʪʘ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʟʘʨʫʙʽʞʥʦʛʦ ʜʦʩʚʽʜʫ ʨʦʟʚʠʪʢʫ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʪʘ ʨʠʥʢʫ ʥʘʥʦʧʨʦʜʫʢʮʽʾ; 

- ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʡ ʨʦʟʚʠʪʢʫ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʽ ʨʠʥʢʫ 
ʥʘʥʦʧʨʦʜʫʢʮʽʾ ʨʽʟʥʦʛʦ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ; 

- ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʥʦʪʝʢʩʪʠʣʶ ʽʟ 

ʟʘʜʘʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʩʷʛʥʝʥʴ ʚʽʪʯʠʟʥʷʥʦʛʦ ʨʠʥʢʫ ʪʝʭʥʽʯʥʦʾ ʨʦʩʣʠʥʥʦʾ 
ʪʝʢʩʪʠʣʴʥʦʾ ʩʠʨʦʚʠʥʠ, ʘ ʪʘʢʦʞ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʽʪʯʠʟʥʷʥʦʛʦ ʨʠʥʢʫ ʜʣʷ 

ʫʩʧʽʰʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚʽʪʯʠʟʥʷʥʦʛʦ ʩʝʛʤʝʥʪʫ ʨʠʥʢʫ ʥʘʥʦʪʝʢʩʪʠʣʶ; 
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- ʬʦʨʤʫʚʘʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ, ʚʣʘʩʪʠʚʦʩʪʝʡ, ʨʽʚʥʷ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʯʥʦʩʪʽ 

ʥʘʥʦʪʝʢʩʪʠʣʶ ʦʜʷʛʦʚʦʛʦ, ʤʝʜʠʯʥʦʛʦ, ʚʽʡʩʴʢʦʚʦʛʦ, ʽʥʪʝʨôʻʨʥʦʛʦ, 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʪʘ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʥʘ ʪʦʚʘʨʥʦʤʫ ʨʠʥʢʫ ʋʢʨʘʾʥʠ; 

- ʽʥʬʦʨʤʘʮʽʡʥʝ ʪʘ ʢʘʜʨʦʚʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʚʠʪʢʫ ʪʦʚʘʨʥʦʛʦ ʨʠʥʢʫ 
ʥʘʥʦʪʝʢʩʪʠʣʶ ʚ ʋʢʨʘʾʥʽ. 

ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʧʨʦʙʣʝʤʘʤ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʽ 

ʥʘʥʦʧʨʦʜʫʢʮʽʾ ʧʨʠʩʚʷʯʝʥʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʦʙʽʪ, ʚʢʣʶʯʘʶʯʠ ʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʘʩʦʨʪʠʤʝʥʪʫ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʝʢʩʪʠʣʴʥʦʾ ʥʘʥʦʧʨʦʜʫʢʮʽʾ ʨʽʟʥʦʛʦ ʮʽʣʴʦʚʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ [1-4]. 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʩʪʚʦʨʝʥʥʷ ʪʘ ʫʩʧʽʰʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʢʨʝʤʦʛʦ 

ʩʝʛʤʝʥʪʫ ʨʠʥʢʫ ʥʘʥʦʧʨʦʜʫʢʮʽʾ ʚ ʋʢʨʘʾʥʽ, ʚʠʤʘʛʘʻ ʥʝʚʽʜʢʣʘʜʥʦʛʦ ʚʠʨʽʰʝʥʥʷ 

ʥʘʩʪʫʧʥʠʭ ʟʘʚʜʘʥʴ [1-4]: 

- ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʤʝʪʦʜʠʢʠ ʪʝʩʪʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʚʠʜʽʚ 
ʥʘʥʦʧʨʦʜʫʢʮʽʾ ʨʽʟʥʦʛʦ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʱʦʜʦ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʚʚʘʞʘʪʠ 

ʥʦʚʠʤ ʚʠʜʦʤ ʪʦʚʘʨʽʚ ʥʘ ʜʘʥʦʤʫ ʨʠʥʢʫ; 

-  ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʫʢʦʚʦ-ʦʙˇʨʫʥʪʦʚʘʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʠʜʦʚʦʛʦ 

ʘʩʦʨʪʠʤʝʥʪʫ ʥʘʥʦʧʨʦʜʫʢʮʽʾ ʪʘ ʾʾ ʚʽʜʧʦʚʽʜʥʦʾ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ; 

- ʚʠʚʯʝʥʥʷ ʧʦʧʠʪʫ ʥʘ ʦʩʥʦʚʥʽ ʚʠʜʠ ʥʘʥʦʧʨʦʜʫʢʮʽʾ ʽ ʦʮʽʥʢʘ ʦʙʩʷʛʽʚ 
ʨʝʘʣʽʟʘʮʽʾ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʥʘʥʦʧʨʦʜʫʢʮʽʾ ʥʘ ʜʘʥʦʤʫ ʨʠʥʢʫ. ɿʘ ʮʠʭ ʦʙʩʪʘʚʠʥ 

ʥʝʦʙʭʽʜʥʘ ʦʙʦʚôʷʟʢʦʚʘ ʦʨʛʘʥʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʜʝʨʞʘʚʥʦʾ ʽ ʛʘʣʫʟʝʚʦʾ ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʟʚʽʪʥʦʩʪʽ ʧʨʦ ʦʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ ʯʠ ʽʤʧʦʨʪʫ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʥʘʥʦʧʨʦʜʫʢʮʽʾ; 

- ʚʠʚʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʽʚʝʥʴ ʷʢʦʩʪʽ ʪʘ ʙʝʟʧʝʯʥʦʩʪʽ ʦʢʨʝʤʠʭ ʚʠʜʽʚ 

ʥʘʥʦʧʨʦʜʫʢʮʽʾ, ʘ ʪʘʢʦʞ ʾʾ ʫʥʽʢʘʣʴʥʦʩʪʽ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʤʘʨʢʫʚʘʥʥʷ; 

- ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʥôʶʥʢʪʫʨʠ ʨʠʥʢʫ ʨʽʟʥʠʭ ʟʘ 

ʧʨʠʟʥʘʯʝʥʥʷʤ ʛʨʫʧ ʥʘʥʦʧʨʦʜʫʢʮʽʾ; 

- ʚʠʚʯʝʥʥʷ ʟʘʨʫʙʽʞʥʦʛʦ ʜʦʩʚʽʜʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ 
ʪʘ ʢʦʤʝʨʮʽʘʣʽʟʘʮʽʾ ʦʪʨʠʤʘʥʦʾ ʥʘ ʾʭ ʦʩʥʦʚʽ ʥʘʥʦʧʨʦʜʫʢʮʽʾ [1-4]; 

- ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ ʚʽʪʯʠʟʥʷʥʦʛʦ ʩʝʛʤʝʥʪʫ ʨʠʥʢʫ 
ʥʘʥʦʧʨʦʜʫʢʮʽʾ, ʦʪʨʠʤʘʥʦʾ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ. 

ʈʦʟʚʠʪʦʢ ʪʝʢʩʪʠʣʴʥʠʭ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʽ ʦʢʨʝʤʦʛʦ ʩʝʛʤʝʥʪʫ ʨʠʥʢʫ 

ʥʘʥʦʪʝʢʩʪʠʣʶ ʚ ʋʢʨʘʾʥʽ, ʷʢ ʧʦʢʘʟʫʻ ʟʘʨʫʙʽʞʥʠʡ ʜʦʩʚʽʜ, ʩʧʨʠʷʪʠʤʝ: 

- ʟʙʽʣʴʰʝʥʥʶ ʪʝʤʧʽʚ ʨʦʟʚʠʪʢʫ ʦʢʨʝʤʠʭ ʧʽʜʛʘʣʫʟʝʡ ʪʝʢʩʪʠʣʴʥʦʾ ʽ ʣʝʛʢʦʾ 
ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚ ʋʢʨʘʾʥʽ; 

- ʩʪʚʦʨʝʥʥʶ ʥʦʚʠʭ ʚʠʜʽʚ ʪʝʢʩʪʠʣʴʥʦʾ ʥʘʥʦʧʨʦʜʫʢʮʽʾ (ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ 
ʪʝʢʩʪʠʣʴ, ʤʝʜʠʯʥʠʡ ʥʘʥʦʪʝʢʩʪʠʣʴ, ʚʽʡʩʴʢʦʚʠʡ ʥʘʥʦʪʝʢʩʪʠʣʴ, ʽʥʪʝʨôʻʨʥʠʡ 

ʥʘʥʦʪʝʢʩʪʠʣʴ); 

- ʨʦʟʰʠʨʝʥʥʶ ʘʩʦʨʪʠʤʝʥʪʫ ʪʘ ʟʙʽʣʴʰʝʥʥʶ ʦʙʩʷʛʽʚ ʝʢʩʧʦʨʪʫ 

ʪʝʢʩʪʠʣʴʥʦʾ ʥʘʥʦʧʨʦʜʫʢʮʽʾ; 

- ʝʬʝʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʧʦʪʝʥʮʽʘʣʫ ʚʫʟʽʚʩʴʢʦʾ ʥʘʫʢʠ (ʥʘʩʘʤʧʝʨʝʜ 
ʚ ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʩʬʝʨʠ ʣʝʛʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʪʦʨʛʽʚʣʽ ʋʢʨʘʾʥʠ) ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʪʝʢʩʪʠʣʴʥʠʭ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʽ ʨʠʥʢʫ ʪʝʢʩʪʠʣʴʥʦʾ ʥʘʥʦʧʨʦʜʫʢʮʽʾ. 

ʗʢ ʩʚʽʜʯʠʪʴ ʟʘʨʫʙʽʞʥʠʡ ʜʦʩʚʽʜ, ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʩʪʚʦʨʝʥʥʽ ʪʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʚʽʪʯʠʟʥʷʥʦʛʦ ʨʠʥʢʫ ʥʘʥʦʧʨʦʜʫʢʮʽʾ, ʦʢʨʽʤ ʧʝʨʝʨʘʭʦʚʘʥʠʭ 

ʯʠʥʥʠʢʽʚ, ʚʽʜʽʛʨʘʻ ʢʘʜʨʦʚʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʘʥʦʛʦ ʨʠʥʢʫ. 
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ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʢʘʜʨʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʠʥʢʫ ʥʘʥʦʧʨʦʜʫʢʮʽʾ ʋʢʨʘʾʥʠ, 

ʪʦ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʜʦʮʽʣʴʥʦ [1-4]: 

- ʟʘʙʝʟʧʝʯʠʪʠ ʧʽʜʛʦʪʦʚʢʫ ʬʘʭʽʚʮʽʚ ʜʣʷ ʧʦʪʨʝʙ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʽ ʨʠʥʢʫ ʥʘʥʦʧʨʦʜʫʢʮʽʾ ʫ ʛʘʣʫʟʝʚʠʭ ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʋʢʨʘʾʥʠ, ʷʢʽ 

ʧʽʜʧʦʨʷʜʢʦʚʘʥʽ ʄʽʥʽʩʪʝʨʩʪʚʫ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ; 

- ʟʘʪʚʝʨʜʠʪʠ ʧʝʨʝʣʽʢ ʚʽʜʧʦʚʽʜʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʽ ʩʧʝʮʽʘʣʽʟʘʮʽʡ, ʾʭ 

ʥʘʚʯʘʣʴʥʽ ʧʣʘʥʠ ʪʘ ʧʨʦʛʨʘʤʠ, ʧʝʨʝʣʽʢ ʚʽʜʧʦʚʽʜʥʠʭ ʦʩʚʽʪʥʽʭ ʩʪʘʥʜʘʨʪʽʚ ʽʟ 

ʦʙʦʚôʷʟʢʦʚʠʤ ʚʢʣʶʯʝʥʥʷʤ ʚ ʜʘʥʽ ʩʪʘʥʜʘʨʪʠ ʧʝʨʝʣʽʢʫ ʢʣʶʯʦʚʠʭ ʬʘʭʦʚʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʜʣʷ ʬʘʭʽʚʮʽʚ ʥʘʟʚʘʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʪʘ ʩʧʝʮʽʘʣʽʟʘʮʽʡ. 

ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʢʨʽʤ ʧʽʜʛʦʪʦʚʢʠ ʥʝʦʙʭʽʜʥʦʾ ʥʦʨʤʘʪʠʚʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʥʘʫʢʦʚʮʷʤʠ ʥʘʟʚʘʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʽʜʛʦʪʦʚʣʝʥʽ ʪʘ 

ʚʠʜʘʥʽ ʥʦʚʽ ʧʽʜʨʫʯʥʠʢʠ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ, ʪʦʚʘʨʦʟʥʘʚʩʪʚʘ ʪʘ 

ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʘ ʥʘʥʦʧʨʦʜʫʢʮʽʾ ʨʽʟʥʦʛʦ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʦʙˇʨʫʥʪʦʚʘʥʦ 

ʜʦʮʽʣʴʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʦʟʛʣʷʜʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ 

ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʝʢʦʥʦʤʽʢʠ ʽ ʥʘʫʢʠ ʪʘ ʢʦʤʝʨʮʽʘʣʽʟʘʮʽʾ ʦʪʨʠʤʘʥʠʭ ʥʘ ʾʭ ʦʩʥʦʚʽ 

ʚʠʜʽʚ ʥʘʥʦʧʨʦʜʫʢʮʽʾ. ɼʦʩʣʽʜʞʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʽ ʜʦʮʽʣʴʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʚ 

ʋʢʨʘʾʥʽ ʦʢʨʝʤʦʛʦ ʩʝʛʤʝʥʪʫ ʨʠʥʢʫ ʥʘʥʦʧʨʦʜʫʢʮʽʾ ʨʽʟʥʦʛʦ ʮʽʣʴʦʚʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ. ʅʘʚʝʜʝʥʦ ʧʝʨʝʣʽʢ ʯʠʥʥʠʢʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʦʙˇʨʫʥʪʫʚʘʪʠ 

ʜʦʮʽʣʴʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʽ ʫʩʧʽʰʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʜʘʥʦʛʦ ʩʝʛʤʝʥʪʫ ʨʠʥʢʫ. 
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ʋɼʂ 687.016 

ʈʆɿʈʆɹʂɸ ɸʅʉɸʄɹʃʖ ɾɯʅʆʏʆɻʆ ʆɼʗɻʋ 
ʅɸ ʆʉʅʆɺɯ ʆɿʅɸʂ ɼɾʀʅʉʆɺʆɻʆ ʉʊʀʃʖ 

ʃ. ɺ. ʂʈɸʉʅʖʂ, ɸ. ʉ. ɼʗʂʆɺɸ 
ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɼʞʠʥʩʦʚʠʡ ʩʪʠʣʴ ʚʞʝ ʜʘʚʥʦ ʚʠʡʰʦʚ ʟʘ ʤʝʞʽ ʩʪʠʣʶ çcasualè ʽ 

ʧʝʨʝʪʚʦʨʠʚʩʷ ʥʘ ʦʢʨʝʤʠʡ ʩʘʤʦʩʪʽʡʥʠʡ ʥʘʧʨʷʤʦʢ ʫ ʤʦʜʽ. ɺʧʨʦʜʦʚʞ ʪʨʠʚʘʣʦʛʦ 

ʯʘʩʫ, ʧʦʯʠʥʘʶʯʠ ʟ ʤʦʤʝʥʪʫ ʥʘʨʦʜʞʝʥʥʷ ʫ 1853 ʨʦʮʽ, ʜʞʠʥʩʠ ʥʝ ʧʨʦʩʪʦ 

ʚʠʜʦʟʤʽʥʶʚʘʣʠʩʴ, ʘʣʝ ʧʝʨʝʪʚʦʨʠʣʠʩʷ ʥʘ ʥʘʡʥʝʦʙʭʽʜʥʽʰʫ, ʥʘʡʙʽʣʴʰ 

ʟʘʪʨʝʙʫʚʘʥʫ, ʟʨʫʯʥʫ ʪʘ ʧʨʘʢʪʠʯʥʫ ʯʘʩʪʠʥʫ ʛʘʨʜʝʨʦʙʫ. 

ʆʜʥʘʢ ʜʝʥʽʤ ï ʮʝ ʥʝ ʪʽʣʴʢʠ ʜʞʠʥʩʠ, ʘ ʧʨʘʢʪʠʯʥʦ ʚʝʩʴ ʘʩʦʨʪʠʤʝʥʪ 

ʧʦʚʩʷʢʜʝʥʥʦʛʦ, ʘ ʽʥʦʜʽ ʽ ʩʚʷʪʢʦʚʦʛʦ ʦʜʷʛʫ. ʉʴʦʛʦʜʥʽ ʜʦ ʩʪʠʣʶ ʜʝʥʽʤ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ ʰʪʘʥʠ, ʢʫʨʪʢʠ, ʩʦʨʦʯʢʠ, ʩʘʨʘʬʘʥʠ, ʩʫʢʥʽ, ʙʣʫʟʢʠ, ʞʘʢʝʪʠ, 

ʢʦʤʙʽʥʝʟʦʥʠ ʪʘ ʥʘʧʽʚʢʦʤʙʽʥʝʟʦʥʠ, ʰʦʨʪʠ, ʧʣʘʱʽ (ʨʠʩ. 1). 

ɼʞʠʥʩʦʚʠʡ ʦʜʷʛ ʚʽʜʤʽʥʥʦ ʧʦʻʜʥʫʻʪʴʩʷ ʽʟ ʚʠʨʦʙʘʤʠ ʽʥʰʠʭ ʩʪʠʣʽʚ, 

ʨʽʟʥʠʤʠ ʘʢʩʝʩʫʘʨʘʤʠ ʽ ʜʦʧʦʚʥʝʥʥʷʤʠ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʮʝʡ ʩʪʠʣʴ ʟʘ ʦʩʪʘʥʥʽ 

ʧôʷʪʜʝʩʷʪ ʨʦʢʽʚ ʞʦʜʥʦʛʦ ʨʘʟʫ ʥʝ ʚʠʭʦʜʠʚ ʽʟ ʤʦʜʠ [1,2]. 
 

 

ʈʠʩ. 1. ɸʩʦʨʪʠʤʝʥʪ ʜʞʠʥʩʦʚʠʭ ʚʠʨʦʙʽʚ 
 

ʇʦʧʫʣʷʨʥʽʩʪʴ ʜʞʠʥʩʦʚʦʛʦ ʩʪʠʣʶ ʧʦʷʩʥʶʻʪʴʩʷ ʢʦʤʬʦʨʪʥʽʩʪʶ 

ʜʞʠʥʩʦʚʠʭ ʚʠʨʦʙʽʚ, ʚʽʜʤʽʥʥʠʤʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʷʢʽ 

ʜʦʩʷʛʘʶʪʴʩʷ ʟʘʚʜʷʢʠ ʤʽʮʥʦʩʪʽ ʜʝʥʽʤʫ, ʘ ʪʘʢʦʞ ʧʨʦʩʪʦʪʦʶ ʜʦʛʣʷʜʫ ʟʘ 

ʜʞʠʥʩʦʚʠʤʠ ʨʝʯʘʤʠ. 

ʆʩʥʦʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʜʞʠʥʩʦʚʦʛʦ ʩʪʠʣʶ ʚ ʦʜʷʟʽ ʻ: 

-  ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʞʠʥʩʦʚʦʾ ʪʢʘʥʠʥʠ; 

-  ʭʘʨʘʢʪʝʨʥʠʡ ʢʨʽʡ; 

-  ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʝʬʝʢʪʽʚ ʥʘ ʜʞʠʥʩʽ: ʧʦʪʝʨʪʦʩʪʽ, ʧʦʨʚʘʥʦʩʪʽ, 
ʧʦʤʷʪʦʩʪʽ, çʚʫʩʽʚè, ʧʦʜʝʨʪʦʩʪʽ ʢʨʘʽʚ ʪʘ ʟʛʠʥʽʚ, ʚʦʱʝʥʦʩʪʽ, ʦʤʨʝ, ʪʘʡ-ʜʘʡ ʪʘ ʽʥ. 

-  ʦʟʜʦʙʣʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʥʘʢʣʘʜʥʠʭ ʢʠʰʝʥʴ, ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʝʢʦʨʘʪʠʚʥʠʭ 

ʩʪʨʦʯʦʢ (ʧʦʜʚʽʡʥʠʭ, ʧʦʪʨʽʡʥʠʭ, ʟʚʠʚʠʩʪʠʭ, ʢʦʥʪʨʘʩʪʥʠʭ), ʥʘʷʚʥʽʩʪʴ ʟʘʩʪʽʙʦʢ-

ʙʣʠʩʢʘʚʦʢ, ʤʝʪʘʣʝʚʠʭ ˇʫʜʟʠʢʽʚ, ʢʥʦʧʦʢ ʪʘ ʟʘʢʣʝʧʦʢ; 

-  ʭʘʨʘʢʪʝʨʥʘ ʢʦʣʴʦʨʦʚʘ ʛʘʤʘ ï ʫʩʽ ʚʽʜʪʽʥʢʠ ʩʠʥʴʦʛʦ ʽ ʙʣʘʢʠʪʥʦʛʦ, ʭʦʯʘ 

ʧʦʧʫʣʷʨʥʠʤʠ ʻ ʪʘʢʦʞ ʯʦʨʥʠʡ, ʢʦʨʠʯʥʝʚʠʡ, ʩʽʨʠʡ, ʙʽʣʠʡ ʪʘ ʽʥʰʽ.  
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ɼʣʷ ʜʞʠʥʩʦʚʠʭ ʚʠʨʦʙʽʚ ʭʘʨʘʢʪʝʨʥʠʡ ʯʽʪʢʠʡ ʛʝʦʤʝʪʨʠʯʥʠʡ ʢʨʽʡ, ʱʦ 

ʟʫʤʦʚʣʝʥʝ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʜʞʠʥʩʫ, ʨʽʟʥʘ ʩʠʣʫʝʪʥʘ ʬʦʨʤʘ ï ʚʽʜ ʱʽʣʴʥʦ 

ʧʨʠʣʷʛʘʶʯʦʾ ʜʦ ʦʙôʻʤʥʦʾ ï ʦʚʝʨʩʘʡʟ; ʨʽʟʥʽ ʧʦʢʨʦʾ ʨʫʢʘʚʘ (ʩʦʨʦʯʢʦʚʠʡ, 

ʩʫʮʽʣʴʥʦʢʨʦʻʥʠʡ, ʨʝʛʣʘʥ). ʏʘʩʪʦ ʜʞʠʥʩʦʚʽ ʚʠʨʦʙʠ ʜʝʢʦʨʫʶʪʴ ʚʠʰʠʚʢʘʤʠ, 

ʘʧʣʽʢʘʮʽʷʤʠ ʩʪʨʘʟʘʤʠ, ʥʘʤʠʩʪʠʥʘʤʠ, ʙʽʩʝʨʦʤ, ʭʫʪʨʦʤ, ʛʽʧʶʨʦʤ, ʰʢʽʨʦʶ ʘʙʦ 

ʨʦʟʧʠʩʫʶʪʴ. 

ʇʨʘʚʦ ʚʚʘʞʘʪʠʩʷ ʚʠʥʘʭʽʜʥʠʢʦʤ ʩʫʯʘʩʥʠʭ ʜʞʠʥʩʽʚ ʥʘʣʝʞʠʪʴ ʃʝʡʙʫ 

ʐʪʨʘʫʩʩʫ, ʷʢʠʡ ʧʽʩʣʷ ʧʝʨʝʾʟʜʫ ʚ ɸʤʝʨʠʢʫ ʟʤʽʥʠʚ ʽʤ'ʷ ʥʘ ʃʝʚʽ ʉʪʨʘʫʩʩ. ʉʘʤʝ 

ʚʽʥ ʟʘʧʨʦʧʦʥʫʚʘʚ ʦʙ'ʻʜʥʘʪʠ ʤʽʮʥʫ, ʜʝʰʝʚʫ ʙʘʚʦʚʥʷʥʫ ʪʢʘʥʠʥʫ ʪʘ ʟʨʫʯʥʫ 

ʢʦʥʩʪʨʫʢʮʽʶ ʰʪʘʥʽʚ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʨʠʙʫʪʦʢ ʟ ʧʨʦʜʘʞʽʚ ʚʩʝʩʚʽʪʥʴʦ 

ʚʽʜʦʤʦʾ Levi Strauss & Co ʢʦʤʧʘʥʽʾ ʩʪʘʥʦʚʠʪʴ 7 ʤʣʨʜ. ʜʦʣʘʨʽʚ ʥʘ ʨʽʢ. 

ʎʽʥʘ ʥʘ ʧʝʨʰʽ ʜʞʠʥʩʠ, ʚʠʧʫʱʝʥʽ ʃʝʚʽ ʉʪʨʘʫʩʩʦʤ, ʩʪʘʥʦʚʠʣʘ 1 ʜʦʣʘʨ 46 

ʮʝʥʪʽʚ. ʇʝʨʰʘ ʧʘʨʘ ʜʞʠʥʩʽʚ ʜʦ ʮʴʦʛʦ ʯʘʩʫ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʦʬʽʩʽ Levi Strauss & 

Co. ʫ ʚʦʛʥʝʪʨʠʚʢʦʤʫ ʩʝʡʬʽ (ʨʠʩ. 2). 
 

 
ʈʠʩ. 2. ʃʝʚʽ ʉʪʨʘʫʩʩ ʪʘ ʡʦʛʦ ʜʞʠʥʩʠ 

 

ʋ ʧʝʨʰʠʭ ʜʞʠʥʩʽʚ Levis ʙʫʣʦ ʯʦʪʠʨʠ ʢʠʰʝʥʽ ï ʦʜʥʘ ʟʟʘʜʫ ʽ ʪʨʠ ʩʧʝʨʝʜʫ, 

ʚʢʣʶʯʘʶʯʠ ʤʘʣʝʥʴʢʫ, ʧôʷʪʘ ʟʘʜʥʷ ʢʠʰʝʥʷ ʟ'ʷʚʠʣʘʩʷ ʪʽʣʴʢʠ ʚ 1901 ʨʦʮʽ. ʇʨʠ 

ʮʴʦʤʫ, ʷʢ ʟʘʷʚʣʷʶʪʴ ʚʠʨʦʙʥʠʢʠ ʜʞʠʥʩʽʚ, ʤʘʣʝʥʴʢʫ ʢʠʰʝʥʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʜʣʷ ʨʽʟʥʠʭ ʮʽʣʝʡ. ʋ ʥʽʡ ʥʦʩʠʣʠ ʜʨʽʙʥʽ ʧʨʝʜʤʝʪʠ, ʩʝʨʝʜ ʷʢʠʭ ʙʫʣʦ ʟʥʘʡʜʝʥʝ 

ʟʦʣʦʪʦ, ʤʦʥʝʪʠ, ʢʣʶʯʽ, ʛʘʡʢʠ ʪʘ ʙʦʣʪʠ. ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʤʘʣʝʥʴʢʘ ʢʠʰʝʥʷ 

ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʬʣʝʰʦʢ, ʤʦʥʝʪ ʪʘ ʽʥʰʠʭ ʜʨʽʙʥʠʭ ʨʝʯʝʡ. 

ʇʨʠʻʤʥʠʡ ʜʞʠʥʩʦʚʠʡ ʩʠʥʽʡ ʢʦʣʽʨ ʟôʷʚʠʚʩʷ ʥʝ ʟ ʝʩʪʝʪʠʯʥʠʭ ʤʽʨʢʫʚʘʥʴ 

ʚʠʨʦʙʥʠʢʘ, ʷʢ ʤʦʛʣʦ ʙ ʟʜʘʪʠʩʷ ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ, ʘ ʯʝʨʝʟ ʚʘʨʪʽʩʪʴ ʬʘʨʙʠ. 

ɹʘʨʚʥʠʢ ʽʥʜʠʛʦ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʙʫʚ ʥʘʡʜʝʰʝʚʰʠʤ. ʍʦʯʘ ʩʧʦʯʘʪʢʫ ʃʝʚʽ 

ʉʪʨʘʫʩʩ ʚʠʧʫʩʢʘʚ ʽ ʢʦʨʠʯʥʝʚʽ ʜʞʠʥʩʠ, ʘʣʝ ʮʝʡ ʚʘʨʽʘʥʪ ʥʝ ʧʨʠʞʠʚʩʷ ʽ ʰʚʠʜʢʦ 

ʚʠʡʰʦʚ ʟ ʫʞʠʪʢʫ. 

ʋ ʇʝʨʫ ʘʨʭʝʦʣʦʛʘʤ ʚʜʘʣʦʩʷ ʚʠʷʚʠʪʠ ʤʘʪʝʨʽʘʣ ʚʽʢʦʤ ʧʦʥʘʜ 6ʪʠʩ. ʨʦʢʽʚ, 

ʟʘʙʘʨʚʣʝʥʫ ʙʘʨʚʥʠʢʦʤ ʽʥʜʽʛʦ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʘʤʝ ʪʘʢʠʡ ʙʘʨʚʥʠʢ 

ʩʴʦʛʦʜʥʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʨʦʥʠʮʪʚʘ ʩʠʥʽʭ ʜʞʠʥʩʽʚ. 

ʉʣʽʜ ʩʢʘʟʘʪʠ, ʱʦ ʜʞʠʥʩʦʚʫ ʪʢʘʥʠʥʫ ʦʪʨʠʤʫʶʪʴ ʩʘʨʞʝʚʠʤ 

ʧʝʨʝʧʣʝʪʝʥʥʷʤ ʰʣʷʭʦʤ ʧʣʝʪʽʥʥʷ ʜʚʦʭ ʙʘʚʦʚʥʷʥʠʭ ʥʠʪʦʢ ï ʙʽʣʦʾ ʥʝʬʘʨʙʦʚʘʥʦʾ 
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ʽ ʩʠʥʴʦʾ ʧʦʬʘʨʙʦʚʘʥʦʾ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʪʢʘʥʠʥʘ ʚʠʭʦʜʠʪʴ ʟ ʚʠʚʦʨʽʪʥʦʛʦ ʙʦʢʫ 

ï ʙʽʣʦʶ, ʘ ʟ ʣʠʮʝʚʦʛʦ ï ʢʦʣʴʦʨʦʚʦʶ. ʊʘʢʘ ʩʪʨʫʢʪʫʨʘ ʜʞʠʥʩʫ ʥʘʜʘʻ ʚʠʨʦʙʘʤ 

ʧʦʪʝʨʪʦʛʦ ʚʠʛʣʷʜʫ. 

ʆʜʥʽʻʶ ʽʟ ʧʦʧʫʣʷʨʠʟʘʪʦʨʦʢ ʤʦʜʠ ʥʘ ʜʞʠʥʩʠ ʫ ʞʽʥʦʯʦʤʫ ʛʘʨʜʝʨʦʙʽ ʙʫʣʘ 

ʄʝʨʠʣʽʥ ʄʦʥʨʦ. ɺʦʥʘ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʾʭ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʫ ʢʽʣʴʢʦʭ ʩʚʦʾʭ 

ʨʘʥʥʽʭ ʬʦʪʦʩʝʩʽʷʭ, ʘ ʧʦʪʽʤ ʟʥʷʣʘʩʷ ʫ ʬʽʣʴʤʘʭ çʅʝʧʨʠʢʘʷʥʽè, çʈʽʯʢʘ, ʟ ʷʢʦʾ 

ʥʝʤʘʻ ʚʦʨʦʪʪʷè ʽ çʅʽʯʥʘ ʩʫʪʠʯʢʘè, ʜʦʚʽʚʰʠ, ʱʦ ʜʞʠʥʩʠ ʤʦʞʫʪʴ ʙʫʪʠ ʜʫʞʝ 

ʞʽʥʦʯʥʠʤʠ (ʨʠʩ. 3). 
 

 
ʈʠʩ. 3. ʉʚʽʪʣʠʥʠ ʄʝʨʣʽʥ ʄʦʥʨʦ ʫ ʜʞʠʥʩʦʚʦʤʫ ʦʜʷʟʽ 

 

ɺʝʣʠʢʫ ʧʦʧʫʣʷʨʥʽʩʪʴ ʜʞʠʥʩʘʤ ʧʨʠʥʽʩ ʨʦʢ-ʤʫʟʠʢʘʥʪ ʆʟʟʽ ʆʩʙʦʨʥ. ʉʘʤʝ 

ʟʘʚʜʷʢʠ ʡʦʤʫ ʜʞʠʥʩʠ ʩʪʘʣʠ ʦʩʦʙʣʠʚʦ ʧʦʧʫʣʷʨʥʠʤʠ ʩʝʨʝʜ ʤʦʣʦʜʽ. 

ʋ ʢʽʥʮʽ 60-ʭ ʜʠʟʘʡʥʝʨ ʃʫʾ ʌʝʨʨʦ ʜʝʙʶʪʫʚʘʚ ʟʽ ʩʚʦʾʤ ʤʦʜʥʠʤ ʧʦʢʘʟʦʤ 

ʜʞʠʥʩʽʚ, ʷʢʽ ʙʫʣʠ ʨʷʩʥʦ ʦʟʜʦʙʣʝʥʽ ʩʪʨʘʟʘʤʠ. ʇʽʩʣʷ ʡʦʛʦ ʧʦʢʘʟʫ ʜʞʠʥʩʠ ʩʪʘʣʠ 

ʦʩʥʦʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʫ ʢʦʣʝʢʮʽʷʭ ʙʘʛʘʪʴʦʭ ʤʦʜʝʣʴʻʨʽʚ. 

ʇʦʧʫʣʷʨʥʽʩʪʴ ʜʞʠʥʩʽʚ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʚʘʞʢʦ ʧʝʨʝʦʮʽʥʠʪʠ. ʊʘʢ, ʫ ʢʥʠʟʽ 

ʨʝʢʦʨʜʽʚ ɻʽʥʥʝʩʘ ʟʛʘʜʫʶʪʴʩʷ ʥʘʡʜʦʚʰʽ ʫ ʩʚʽʪʽ ʜʞʠʥʩʠ, ʷʢʽ ʤʘʶʪʴ 68 ʤ 

ʟʘʚʜʦʚʞʢʠ ʽ 35 ʤ ʟʘʚʰʠʨʰʢʠ ʪʘ ʚʘʞʘʪʴ 3 ʪʦʥʥʠ (ʨʠʩ. 4). 
 

 
ʈʠʩ. 4. ʅʘʡʜʦʚʰʽ ʫ ʩʚʽʪʽ ʜʞʠʥʩʠ 

 

ʇʝʨʰʠʤʠ çʢʦʰʪʦʚʥʠʤʠè ʜʞʠʥʩʘʤʠ, ʷʢʽ ʧʦʪʨʘʧʠʣʠ ʫ ʂʥʠʛʫ ʨʝʢʦʨʜʽʚ 

ɻʽʥʥʝʩʘ, ʙʫʣʠ ʰʪʘʥʠ ʚʽʜ Gucci, ʜʝʢʦʨʦʚʘʥʽ ʧʽʨ'ʷʤ ʪʘ ʦʨʠʛʽʥʘʣʴʥʦʶ ʘʧʣʽʢʘʮʽʻʶ 

ʟ ʙʣʠʩʢʽʪʦʢ, ʱʦ ʢʦʰʪʫʚʘʣʠ 3134 ʜʦʣʘʨʽʚ. ʇʽʟʥʽʰʝ ʾʭ ʟʘʣʠʰʠʣʘ ʧʦʟʘʜʫ ʤʦʜʝʣʴ 

ʂʝʣʚʽʥʘ ʉʪʶʘʨʪʘ ʟʘ 4200 ʜʦʣʘʨʽʚ ʟ ʟʦʣʦʪʠʤʠ ˇʫʜʟʠʢʘʤʠ ʽ ʜʽʘʤʘʥʪʦʚʦʶ 

ʽʥʢʨʫʩʪʘʮʽʻʶ. 
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ʋ 2005 ʨʦʮʽ, ʷʧʦʥʩʴʢʠʡ ʢʦʣʝʢʮʽʦʥʝʨ ʟʘʧʣʘʪʠʚ ʟʘ ʦʨʠʛʽʥʘʣʴʥʽ ʜʞʠʥʩʠ Levi 

Strauss & Co 1951 ʨʦʢʫ ʚʠʧʫʩʢʫ 60000 ʜʦʣʘʨʽʚ. 

ɼʦ ʥʘʰʦʛʦ ʯʘʩʫ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ ʚʞʝ ʚʠʨʦʙʣʝʥʦ ʙʽʣʴʰʝ 2500000000 ʧʘʨ 

ʙʣʘʢʠʪʥʠʭ ʜʞʠʥʩʽʚ. 

ʋ ʘʤʝʨʠʢʘʥʮʽʚ ʚʞʝ ʜʘʚʥʦ ʥʝʤʘʻ ʧʨʦʙʣʝʤ ʟ ʚʠʙʦʨʦʤ ʜʞʠʥʩʽʚ ʧʦ ʬʽʛʫʨʽ. 

ɺʦʥʠ ʤʦʞʫʪʴ ʧʨʷʤʦ ʚ ʤʘʛʘʟʠʥʽ ʚʥʝʩʪʠ ʩʚʦʾ ʧʘʨʘʤʝʪʨʠ ʫ ʢʦʤʧ'ʶʪʝʨ, ʷʢʠʡ 

ʚʠʟʥʘʯʠʪʴ, ʷʢʠʡ ʬʘʩʦʥ ʥʘʡʢʨʘʱʝ ʧʽʜʽʡʜʝ ʢʣʽʻʥʪʫ ʽ ʚʽʜʧʨʘʚʠʪʴ ʟʘʤʦʚʣʝʥʥʷ ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʦ. ʏʝʨʝʟ ʪʨʠ ʪʠʞʥʽ ʦʩʦʙʠʩʪʽ ʜʞʠʥʩʠ ʙʫʜʫʪʴ ʛʦʪʦʚʽ ʪʘ 

ʢʦʰʪʫʚʘʪʠʤʫʪʴ ʣʠʰʝ ʥʘ ʜʝʩʷʪʴ ʜʦʣʘʨʽʚ ʜʦʨʦʞʯʝ ʤʘʛʘʟʠʥʥʦʾ ʮʽʥʠ. ɺ ʉʐɸ 

ʪʘʢʦʞ ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʄʽʞʥʘʨʦʜʥʠʡ ʜʝʥʴ ɼʞʠʥʩʽʚ (Jeans Day) ï 26 ʣʶʪʦʛʦ. 

ɿʘʭʦʧʣʝʥʥʷ ʽʩʪʦʨʽʻʶ ʧʦʷʚʠ ʜʝʥʽʤʫ ʪʘ ʜʞʠʥʩʦʚʦʛʦ ʦʜʷʛʫ ʥʘʜʠʭʥʫʣʠ ʥʘ 

ʩʪʚʦʨʝʥʥʷ ʘʥʩʘʤʙʣʶ ʚ ʜʞʠʥʩʦʚʦʤʫ ʩʪʠʣʽ. ʂʦʣʽʨ ʽʥʜʽʛʦ, ʩʪʨʫʢʪʫʨʘ ʧʝʨʝʣʝʪʝʥʥʷ 

ʜʝʥʽʤʫ, ʝʬʝʢʪʠ ʥʘ ʜʞʠʥʩʦʚʽʡ ʪʢʘʥʠʥʽ ʙʫʣʠ ʧʦʢʣʘʜʝʥʽ ʚ ʦʩʥʦʚʫ ʤʫʜʙʦʨʜʫ (ʨʠʩ. 

5) ʪʘ ʝʩʢʽʟʥʦʛʦ ʧʨʦʻʢʪʫ ʘʥʩʘʤʙʣʶ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʞʽʥʦʯʦʛʦ ʦʜʷʛʫ ʫ 

ʜʞʠʥʩʦʚʦʤʫ ʩʪʠʣʽ, ʨʦʟʨʦʙʣʝʥʦʛʦ ʫ ʛʨʘʬʽʯʥʦʤʫ ʨʝʜʘʢʪʦʨʽ Xara Designer Pro 

(ʨʠʩ. 6). 
 

 
ʈʠʩ. 5. ʄʫʜʙʦʨʜ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʘʥʩʘʤʙʣʶ ʦʜʷʛʫ ʚ ʜʞʠʥʩʦʚʦʤʫ ʩʪʠʣʽ 

 

ɼʦ ʩʢʣʘʜʫ ʘʥʩʘʤʙʣʶ ʚʭʦʜʠʪʴ ʙʣʫʟʢʘ, ʰʪʘʥʠ ʪʘ ʩʫʤʦʯʢʘ. ʋʩʽ ʩʢʣʘʜʦʚʽ 
ʘʥʩʘʤʙʣʶ ʦʙôʻʜʥʘʥʽ ʪʠʤ, ʱʦ ʚʠʢʦʥʘʥʽ ʽʟ ʜʞʠʥʩʦʚʦʾ ʪʢʘʥʠʥʠ, ʤʘʶʪʴ ʭʘʨʘʢʪʝʨʥʝ 
ʜʣʷ ʜʞʠʥʩʫ ʩʠʥʻ ʟʘʙʘʨʚʣʝʥʥʷ ʪʘ ʬʘʢʪʫʨʫ, ʘ ʪʘʢʦʞ ʢʦʥʪʨʘʩʪʥʽ ʦʟʜʦʙʣʶʚʘʣʴʥʽ 
ʩʪʨʦʯʢʠ. 
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ʈʠʩ. 6. ɸʥʩʘʤʙʣʴ ʞʽʥʦʯʦʛʦ ʦʜʷʛʫ ʫ ʜʞʠʥʩʦʚʦʤʫ ʩʪʠʣʽ (ɸʣʴʦʥʘ ɼʷʢʦʚʘ) 

 

ʆʩʦʙʣʠʚʽʩʪʶ ʭʫʜʦʞʥʴʦ-ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʘʥʩʘʤʙʣʶ ʻ ʪʝ, ʱʦ 
ʙʣʫʟʢʘ ʤʘʻ ʣʽʬ ʫ ʚʠʛʣʷʜʽ ʢʦʨʩʝʪʫ ʪʘ ʦʙôʻʤʥʽ ʨʫʢʘʚʠ, ʷʢʽ ʚʨʽʚʥʦʚʘʞʫʶʪʴ ʰʠʨʦʢʽ 
ʰʪʘʥʠ-ʧʘʣʘʮʮʦ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʤôʷʢʽ ʩʢʣʘʜʢʠ ʚʽʜ ʣʽʥʽʾ ʩʪʝʛʦʥ ʜʦ ʥʠʟʫ. ɼʣʷ 
ʚʠʛʦʪʦʚʣʝʥʥʽ ʘʥʩʘʤʙʣʶ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʪʦʥʢʠʡ ʜʞʠʥʩ ʽʟ ʚʤʽʩʪʦʤ ʝʣʘʩʪʘʥʫ, ʘ 
ʯʘʩʪʠʥʠ ʢʦʥʩʪʨʫʢʮʽʾ ʣʽʬʫ-ʢʦʨʩʝʪʫ ʙʣʫʟʢʠ ʪʘ ʩʫʤʦʯʢʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦ 
ʧʨʦʜʫʙʣʶʚʘʪʠ. 
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ʋɼʂ 685.34 

ʇʈʀʅʎʀʇʀ ɹɸɿʋɺɸʅʅʗ ʂʆʅʊʋʈɯɺ 
ʉʃɯɼʋ ʂʆʃʆɼʆʂ ʊɸ ʇʈɽʉ-ʌʆʈʄ 
ʊ.ɸ. ʅɸɼʆʇʊɸ, ɸ.ɹ. ɼʆʄɹʈʆɺʉʔʂʀʁ, ɻ.ɭ. ʃʆɹɸʅʆɺɸ 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ʉʧʝʮʠʬʽʢʘ ʚʟʫʪʪʻʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʥʦʚʽʪʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ 
ʰʚʠʜʢʘ ʘʜʘʧʪʘʮʽʷ ʧʽʜ ʚʠʤʦʛʠ ʨʠʥʢʫ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʽ 
ʚʫʟʣʽʚ, ʢʦʪʨʽ ʟôʻʜʥʫʶʪʴʩʷ ʥʘ ʦʙ'ʻʤʥʠʭ ʧʦʚʝʨʭʥʷʭ ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ, ʚʠʟʥʘʯʠʣʠ 
ʨʷʜ ʟʘʚʜʘʥʴ, ʷʢʽ ʻ ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʪʘ ʧʝʨʰʦʯʝʨʛʦʚʠʤʠ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʧʦʰʫʢ 
ʝʬʝʢʪʠʚʥʠʭ ʰʣʷʭʽʚ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʨʠʥʢʦʚʠʭ ʫʤʦʚʘʭ 
ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ. ʇʦʷʚʘ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ 
ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʥʠʟʫ ʚʟʫʪʪʷ ʟʽ ʩʢʣʘʜʥʦʶ ʛʝʦʤʝʪʨʽʻʶ ʚʠʢʣʠʢʘʻ 
ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʥʽʬʽʢʘʮʽʾ ʢʦʣʦʜʦʢ ʪʘ ʧʨʝʩ-ʬʦʨʤ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ 
ʝʢʦʥʦʤʽʯʥʠʭ ʚʠʪʨʘʪ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʧʦʢʨʘʱʝʥʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ [1]. 

ɿʦʢʨʝʤʘ, ʥʘʡʙʽʣʴʰ ʷʢʽʩʥʝ ʛʘʨʷʯʝ ʬʦʨʤʫʚʘʥʥʷ ʩʣʽʜʫ ʟʘʛʦʪʦʚʢʠ, ʟʘʪʷʛʥʫʪʦʾ 
ʥʘ ʢʦʣʦʜʢʫ ʧʨʦʚʦʜʠʪʴʩʷ ʫ ʞʦʨʩʪʢʠʭ ʧʨʝʩ-ʬʦʨʤʘʭ, ʜʝ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʠʩʦʢʠʡ 
ʧʠʪʦʤʠʡ ʪʠʩʢ ʧʦ ʚʩʴʦʤʫ ʩʣʽʜʫ ʟʘʪʷʛʥʫʪʦʾ ʢʨʦʤʢʠ [2]. ʌʦʨʤʫʚʘʥʥʷ ï ʮʝ 
ʚʘʞʣʠʚʠʡ ʧʨʦʮʝʩ ʚʠʨʦʙʥʠʮʪʚʘ ʚʟʫʪʪʷ ʚʽʜ ʷʢʦʛʦ ʟʘʣʝʞʠʪʴ ʬʦʨʤʦʩʪʽʡʢʽʩʪʴ 
(ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ ʬʦʨʤʠ) ʚʟʫʪʪʷ. ɿ ʤʝʪʦʶ ʝʢʦʥʦʤʽʾ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʨʝʩʫʨʩʽʚ 
ʟʘʟʚʠʯʘʡ ʢʦʣʦʜʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʫʤʽʞʥʽ ʥʘ ʜʝʢʽʣʴʢʘ ʨʦʟʤʽʨʽʚ. 

ʆʜʥʘʢ ʚ ʪʘʢʠʭ ʞʦʨʩʪʢʠʭ ʧʨʝʩ-ʬʦʨʤʘʭ (ʷʢ ʩʫʮʽʣʴʥʠʭ, ʪʘʢ i ʨʦʟʩʫʚʥʠʭ) ʜʣʷ 

ʢʽʣʴʢʦʭ ʩʫʤʽʞʥʠʭ ʨʦʟʤʽʨʽʚ ʤʦʞʣʠʚʝ ʚʠʥʠʢʥʝʥʥʷ ʟʘʟʦʨʽʚ ʤʽʞ ʟʘʛʦʪʦʚʢʦʶ i 

ʧʨʝʩ-ʬʦʨʤʦʶ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʝʣʠʯʠʥ ʟʘʟʦʨʽʚ ʥʝ ʧʨʠʣʷʛʘʥʥʷ ʧʨʦʬʽʣʽʚ ʩʣʽʜʫ 

ʢʦʣʦʜʦʢ ʫ cepiµ ʩʫʤʽʞʥʠʭ ʨʦʟʤʽʨʽʚ ʜʘʩʪʴ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ ʤʝʪʦʜʠ ʟʤʝʥʰʝʥʥʷ 

ʾʭ ʚʠʥʠʢʥʝʥʥʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʛʘʨʷʯʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʩʣʽʜʫ ʟʘʛʦʪʦʚʢʠ. 

ɺʝʣʠʯʠʥʠ ʤʦʞʣʠʚʠʭ ʟʘʟʦʨʽʚ ʤʽʞ ʩʣʽʜʦʤ ʟʘʛʦʪʦʚʢʠ i ʧʨʝʩ-ʬʦʨʤʦʶ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʶ ʧʦʟʜʦʚʞʥʴʦ-ʦʩʴʦʚʠʭ ʧʨʦʬʽʣʽʚ ʚʟʫʪʪʻʚʠʭ 

ʢʦʣʦʜʦʢ ʪʘ ʧʨʝʩ-ʬʦʨʤ. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʦʚʝʜʝʥʦ ʙʘʟʫʚʘʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʤʦʜʝʣʝʡ ʩʣʽʜʫ 

ʢʦʣʦʜʦʢ ʨʦʟʤʽʨʥʦʛʦ ʨʷʜʫ ʪʘ ʚʠʙʨʘʥʦ ʙʘʟʦʚʠʡ ʧʨʦʬʽʣʴ ʧʨʝʩ-ʬʦʨʤʠ, ʟ ʢʦʪʨʠʤ 

ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ. ʇʨʠʡʥʷʪʦ ʧʦʚʟʜʦʚʞʥʴʦ-ʦʩʴʦʚʠʡ ʢʦʥʪʫʨ 2 (ʢʨʠʚʘ 

ɸ2ɹ2) ʩʣʽʜʫ ʥʘʡʙʽʣʴʰʦʛʦ ʨʦʟʤʽʨʫ ʢʦʣʦʜʢʠ ʚ ʩʝʨʽʾ ʟʘ ʙʘʟʦʚʠʡ ʧʨʦʬʽʣʴ ʧʨʝʩ-ʬʦʨʤ 

(ʨʠʩ. 1). 

ʇʦʚʟʜʦʚʞʥʴʦ-ʦʩʴʦʚʠʡ ʢʦʥʪʫʨ 1 ʩʣʽʜʫ ʢʦʣʦʜʢʠ ʥʘʢʣʘʜʘʻʪʴʩʷ ʛʦʤʽʣʢʦʚʦʶ 

ʯʘʩʪʠʥʦʶ ʥʘ ʚʠʩʪʫʧʘʶʯʫ ʯʘʩʪʠʥʫ ʧʨʦʬʽʣʶ 2 ʧʨʝʩ-ʬʦʨʤ. ʇʨʠ ʮʴʦʤʫ ʢʦʥʪʫʨ 

ʢʦʣʦʜʢʠ ʢʦʥʪʘʢʪʫʻ ʟ ʩʚʦʾʤʠ ʜʫʛʘʤʠ ʩʧʨʷʞʝʥʥʷ r3 r1 ʟ ʚʠʩʪʫʧʘʶʯʦʶ ʜʽʣʷʥʢʦʶ 

ʧʨʦʬʽʣʶ 2 ʧʨʝʩ-ʬʦʨʤʠ ʧʦ ʜʫʟʽ ʩʧʨʷʞʝʥʥʷ r2 ʚ ʪʦʯʢʘʭ ʘ ʽ ʘ2, ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʮʝʥʪʨʫʚʘʥʥʷ ʚʝʨʭʥʴʦʛʦ ʢʦʥʪʫʨʫ ʧʦ ʮʽʡ ʜʽʣʷʥʮʽ. ʊʦʯʢʦʶ, ʷʢʘ ʚʠʟʥʘʯʘʻ 

ʧʦʣʦʞʝʥʥʷ ʚʝʨʭʥʴʦʛʦ ʢʦʥʪʫʨʫ ʥʘ ʧʨʝʩ-ʬʦʨʤʽ ʪʘ ʻ ʡʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʙʘʟʦʶ 

ʧʨʠ ʦʨʽʻʥʪʘʮʽʾ ʩʣʫʛʫʻ ʪʦʯʢʘ ʆ2 (ʮʝʥʪʨ ʜʫʛʠ ʩʧʨʷʞʝʥʥʷ r2). ɿʛʽʜʥʦ ʪʝʦʨʽʾ 

ʙʘʟʫʚʘʚʘʥʥʷ, ʪʦʯʢʘ ʆ2 ʻ ʧʨʠʭʦʚʘʥʦʶ ʪʘ ʧʦʜʚʽʡʥʦʶ ʦʧʦʨʥʦʶ ʙʘʟʦʶ ʢʦʣʦʜʢʠ 1, 

ʷʢʘ ʟʘʙʠʨʘʻ ʜʚʽ ʪʦʯʢʠ (ʚʟʜʦʚʞ ʦʩʽ ʍ-ʦʧʦʨʥʘ ʙʘʟʦʚʘ ʪʦʯʢʘ 2' ʪʘ ʚʟʜʦʚʞ ʦʩʽ Z ï 

ʦʧʦʨʥʘ ʙʘʟʦʚʘ ʪʦʯʢʘ 1'). 

ɼʘʣʽ ʢʦʣʦʜʢʘ 1 ʧʦʚʝʨʪʘʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʪʦʯʢʠ O2 ʜʦ ʩʫʤʽʱʝʥʥʷ ʢʨʘʡʥʴʦʾ 

ʪʦʯʢʠ («) ʥʦʩʢʦʚʦʾ ʯʘʩʪʠʥʠ ʢʦʥʪʫʨʫ ʩʣʽʜʫ ʢʦʣʦʜʢʠ 1 ʽʟ ʧʨʦʬʽʣʝʤ ʧʨʝʩ-ʬʦʨʤ 2. 
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ʊʦʯʢʘ ʢʦʣʦʜʢʠ « ʪʘʢʦʞ ʻ ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʙʘʟʦʶ ʢʦʣʦʜʢʠ 1. ʂʨʽʤ ʪʦʛʦ ʚʦʥʘ 

ʻ ʷʚʥʦʶ ʪʘ ʦʧʦʨʥʦʶ ʙʘʟʦʶ ʢʦʣʦʜʢʠ 1, ʷʢʘ ʟʘʙʠʨʘʻ ʚ ʥʝʾ ʦʜʠʥ (ʪʨʝʪʽʡ i ʦʩʪʘʥʥʽʡ) 

ʩʪʫʧʽʥʴ ʚʽʣʴʥʦʩʪʽ (ʦʧʦʨʥʘ ʙʘʟʦʚʘ ʪʦʯʢʘ 3', ʷʢʘ ʥʘʣʝʞʠʪʴ ʢʦʣʦʜʮʽ 1 ʪʘ 

ʩʧʨʷʤʦʚʘʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʧʨʦʬʽʣʶ ʧʨʝʩ-ʬʦʨʤʠ). ʆʧʦʨʥʘ ʪʦʯʢʘ 3' 

ʫʥʝʤʦʞʣʠʚʣʶʻ ʧʦʜʘʣʴʰʽ ʧʦʚʝʨʪʘʥʥʷ ʢʦʣʦʜʢʠ 1 ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʾʾ ʦʨʽʻʥʪʘʮʽʶ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠʚʝʜʝʥʠʡ ʚʘʨʽʘʥʪ ʙʘʟʫʚʘʥʥʷ ʢʦʣʦʜʢʠ 1 ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʝ 

ʙʘʟʫʚʘʥʥʷ ʚ ʧʣʦʱʠʥʽ XZ. ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʜʘʥʘ ʩʭʝʤʘ 

ʙʘʟʫʚʘʥʥʷ ʙʫʜʝ ʥʝʟʤʽʥʥʦʶ ʜʣʷ ʚʩʽʭ ʢʦʣʦʜʦʢ ʫ ʨʦʟʤʽʨʥʦʤʫ ʨʷʜʽ ʪʽʣʴʢʠ ʧʨʠ 

ʫʤʦʚʽ, ʱʦ ʪʦʯʢʠ ʢʦʥʪʘʢʪʫ ʢʦʣʦʜʢʠ 1 ʥʝ ʚʠʭʦʜʠʪʠʤʫʪʴ ʟʘ ʤʝʞʽ ʜʫʛʠ ʩʧʨʷʞʝʥʥʷ 

r2 (ʪʦʯʢʠ ʘ  ʽ ʘ2ü ) ʧʨʦʬʽʣʶ ʧʨʝʩ-ʬʦʨʤʠ. 

 

 
ʈʠʩ. 1. ɹʘʟʫʚʘʥʥʷ ʧʦʚʟʜʦʚʞʥʴʦ-ʦʩʴʦʚʦʛʦ ʢʦʥʪʫʨʫ ʢʦʣʦʜʢʠ 

ʪʘ ʙʘʟʦʚʦʛʦ ʧʨʦʬʽʣʶ ʧʨʝʩ-ʬʦʨʤ 
 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʟʥʘʯʝʥʝ ʙʘʟʫʚʘʥʥʷ ʧʦʚʟʜʦʚʞʥʴʦ-ʦʩʴʦʚʦʛʦ ʢʦʥʪʫʨʫ 
ʢʦʣʦʜʢʠ ʪʘ ʙʘʟʦʚʦʛʦ ʧʨʦʬʽʣʶ ʧʨʝʩ-ʬʦʨʤ ʜʦʟʚʦʣʠʪʴ ʚʠʟʥʘʯʘʪʠ ʚʝʣʠʯʠʥʠ 
ʟʘʟʦʨʽʚ ʤʽʞ ʧʨʦʬʽʣʷʤʠ ʩʣʽʜʫ ʢʦʣʦʜʦʢ ʪʘ ʧʨʝʩ-ʬʦʨʤ ʚ cepiµ ʩʫʤʽʞʥʠʭ ʨʦʟʤʽʨʽʚ 
ʪʘ ʢʦʨʝʛʫʚʘʪʠ ʾʭ ʫ ʧʨʦʮʝʩʽ ʛʘʨʷʯʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʩʣʽʜʫ ʟʘʛʦʪʦʚʢʠ. ʎʝ 
ʟʘʙʝʟʧʝʯʠʪʴ ʽʩʪʦʪʥʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʟʫʪʪʻʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʮʽʣʦʤʫ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ɺʀɻʆʊʆɺʃɽʅʅʗ ʊʂɸʅʀʅ ʅɸ ʈɯɺʅɽʅʑʀʅɯ 

ʂ. ʄʀʍɽɭɺɸ, ɺ. ʄʀʎɸ 
ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʈʦʟʚʠʪʦʢ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʘʢʪʠʚʥʦ ʚʧʣʠʥʫʚ ʥʘ ʚʩʽ ʩʬʝʨʠ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʝʡ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʢʘʥʠʥ ʪʘ 

ʚʠʨʦʙʽʚ ʽʟ ʥʠʭ ʫ ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ. ʄʝʭʘʥʽʟʘʮʽʷ ʪʨʫʜʦʤʽʩʪʢʠʭ ʧʨʦʮʝʩʽʚ, ʤʘʩʦʚʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʤʽʩʪʴ ʧʨʠʨʦʜʥʠʭ ʰʪʫʯʥʠʭ ʟʘʤʽʥʥʠʢʽʚ ʩʧʨʠʷʣʠ ʧʦʚʩʶʜʥʦʤʫ 

ʟʘʥʝʧʘʜʫ ʮʴʦʛʦ ʪʨʘʜʠʮʽʡʥʦʛʦ ʧʨʦʤʠʩʣʫ, ʘ ʦʪʞʝ, ʡ ʚʪʨʘʪʠ ʥʘʙʫʪʦʛʦ 

ʜʦʚʛʦʣʽʪʥʴʦʛʦ ʜʦʩʚʽʜʫ. ɺʽʜʥʦʚʠʪʠ ʡʦʛʦ ʫʞʝ ʚʘʞʢʦ, ʘ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʽ 

ʥʝʤʦʞʣʠʚʦ, ʘʜʞʝ ʚʽʜʭʦʜʷʪʴ ʥʦʩʽʾ ʪʨʘʜʠʮʽʡʥʦʛʦ ʜʦʩʚʽʜʫ. ʎʷ ʧʨʦʙʣʝʤʘ ʻ 

ʩʧʽʣʴʥʦʶ ʜʣʷ ʚʩʽʻʾ ʥʘʨʦʜʥʦʾ ʪʚʦʨʯʦʩʪʽ ʋʢʨʘʾʥʠ, ʪʦʤʫ ʽ ʩʪʘʣʘ ʧʨʝʜʤʝʪʦʤ ʜʘʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

ʆʙʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʚ ʜʦʩʚʽʜ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʢʘʥʠʥ ʞʠʪʝʣʷʤʠ ʩʝʣʘ 

ʉʪʝʧʘʥʛʦʨʦʜ ɺʦʣʦʜʠʤʠʨʝʮʴʢʦʛʦ ʨʘʡʦʥʫ ʈʽʚʥʝʥʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʄʝʰʢʘʥʮʽ 

ʜʘʥʦʛʦ ʨʝʛʽʦʥʫ ʤʘʶʪʴ ʜʦʚʛʦʣʽʪʥʽ ʪʨʘʜʠʮʽʾ ʦʙʨʦʙʢʠ ʦʩʥʦʚʥʠʭ ʧʨʷʜʠʣʴʥʠʭ 

ʚʦʣʦʢʦʥ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʽʟ ʥʠʭ ʪʢʘʥʠʥ, ʾʭ ʦʟʜʦʙʣʝʥʥʷ. ɺʠʪʚʦʨʠ ʨʫʢ ʤʽʩʮʝʚʠʭ 

ʤʘʡʩʪʨʠʥʴ ʤʘʶʪʴ ʚʝʣʠʢʫ ʭʫʜʦʞʥʶ ʮʽʥʥʽʩʪʴ, ʱʦ ʚʠʢʣʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʾʭʥʴʦʛʦ 

ʚʠʚʯʝʥʥʷ ʽ ʟʙʝʨʝʞʝʥʥʷ. 

ɸʥʘʣʽʟ ʨʷʜʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ (ʧʨʘʮʽ ɺ. ʉʢʫʨʘʪʽʚʩʴʢʦʛʦ çʇʦʢʫʪʴè, 

çʄʽʩʷʮʝʣʽʢè, ʆ. ɺʦʨʦʧʘʷ çɿʚʠʯʘʾ ʥʘʰʦʛʦ ʥʘʨʦʜʫè, ɺ. ʉʽʯʠʥʩʴʢʦʛʦ çʏʫʞʠʥʮʽ 

ʧʨʦ ʋʢʨʘʾʥʫè, ʆ. ʅʠʢʦʨʘʢ çʅʠʪʢʘ ʪʨʘʜʠʮʽʾè, ʃ. ʆʨʝʣ çʏʘʨʽʚʥʝ ʚʝʨʝʪʝʥʦè; 

ʩʪʘʪʪʽ ʟ ʧʽʜʨʫʯʥʠʢʽʚ çʋʢʨʘʾʥʩʴʢʝ ʥʘʨʦʜʦʟʥʘʚʩʪʚʦè, çʂʫʣʴʪʫʨʘ ʽ ʧʦʙʫʪ 

ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠè) ʪʘ ʨʦʟʧʦʚʽʜʽ ʩʪʘʨʦʞʠʣʽʚ ʩ. ʉʪʝʧʘʥʛʦʨʦʜ ʜʘʣʠ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʟʥʘʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʜʘʥʦʛʦ ʚʠʜʫ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʡ ʥʘʨʦʜʥʦʛʦ 

ʤʠʩʪʝʮʪʚʘ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ. 

ʊʢʘʮʪʚʦ ï ʦʜʠʥ ʟ ʥʘʡʜʘʚʥʽʰʠʭ ʽ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘʮʽʦʥʘʣʴʥʦʾ 

ʢʫʣʴʪʫʨʠ ʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʨʦʜʫ. ɺʦʥʦ ʥʘʣʝʞʠʪʴ ʜʦ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʚʠʜʽʚ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʡ ʥʘʨʦʜʥʦʛʦ ʤʠʩʪʝʮʪʚʘ, ʷʢʝ ʤʘʻ ʙʘʛʘʪʦʚʽʢʦʚʫ ʽʩʪʦʨʽʶ 

ʽ ʛʣʠʙʦʢʽ ʪʨʘʜʠʮʽʾ.  

ʆʩʥʦʚʥʠʤʠ ʧʨʷʜʠʣʴʥʠʤʠ ʚʦʣʦʢʥʘʤʠ ʚ ʫʢʨʘʾʥʮʽʚ, ʷʢ ʽ ʚ ʙʽʣʴʰʦʩʪʽ ʽʥʰʠʭ 

ʥʘʨʦʜʽʚ, ʟ ʜʘʚʥʽʭ ʯʘʩʽʚ ʙʫʣʠ ʚʦʚʥʘ, ʢʦʥʦʧʣʽ ʡ ʣʴʦʥ. ɸʣʝ, ʡʤʦʚʽʨʥʦ, ʩʘʤʝ ʚʦʚʥʷʥʘ 

ʧʨʷʞʘ ʧʝʨʝʜʫʚʘʣʘ ʢʦʥʦʧʣʷʥʽʡ, ʘ ʪʠʤ ʙʽʣʴʰʝ ʣʣʷʥʽʡ, ʦʩʢʽʣʴʢʠ ʚʽʜʦʤʦ [1], ʱʦ 

ʣʴʦʥ ʥʘ ʩʭʽʜʥʦʩʣʦʚôʷʥʩʴʢʠʭ ʟʝʤʣʷʭ ʧʦʯʘʣʠ ʚʠʨʦʱʫʚʘʪʠ ʟʥʘʯʥʦ ʧʽʟʥʽʰʝ 

ʢʦʥʦʧʣʽ ï ʫ ɯɯɯ ʪʠʩ. ʜʦ ʥ.ʝ. 

ʂʨʫʯʝʥʽ ʥʠʪʢʠ, ʛʣʠʥʷʥʽ ʧʨʷʩʣʠʮʷ, ʯʘʩʪʠʥʠ ʜʝʨʝʚô̫ ʥʠʭ ʚʝʨʝʪʝʥ ʚʠʷʚʣʝʥʽ 

ʧʽʜ ʯʘʩ ʨʦʟʢʦʧʦʢ ʚʞʝ ʚ ʧʘʤô̫ ʪʢʘʭ ʪʨʠʧʽʣʴʩʴʢʦʾ ʢʫʣʴʪʫʨʠ. ɺ ʝʧʦʭʫ ʂʠʾʚʩʴʢʦʾ 

ʈʫʩʽ ʪʢʘʮʪʚʦ ʙʫʣʦ ʧʦʰʠʨʝʥʝ ʧʦ ʚʩʽʡ ʾʾ ʪʝʨʠʪʦʨʽʾ. ɺʽʜʦʤʽ ʥʘʚʽʪʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ 

ʮʝʥʪʨʠ ʧʦ ʚʠʛʦʪʦʚʣʝʥʥʶ ʰʠʬʝʨʥʠʭ ʪʘ ʛʣʠʥʷʥʠʭ ʧʨʷʩʣʠʮʴ [2]. 

ɯʟ ʨʦʟʚʠʪʢʦʤ ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʠʣ ʽ ʧʦʛʣʠʙʣʝʥʥʷʤ ʢʣʘʩʦʚʦʛʦ ʨʦʟʰʘʨʫʚʘʥʥʷ 

ʟ-ʧʦʤ̔ʞ ʩʝʣʷʥ ʚʠʨʽʟʥʷʣʠʩʷ ʥʘʡʙʽʣʴʰ ʟʜʽʙʥʽ ʪʢʘʯʽ ʘʙʦ ʡ ʮʽʣʽ ʨʦʜʠʥʠ ʨʝʤʽʩʥʠʢʽʚ, 

ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʚʘʣʠʩʷ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʽ ʩʫʢʦʥ, ʧʦʣʦʪʝʥ, ʩʢʘʪʝʨʪʠʥ, ʢʨʘʡʦʢ ʪʦʱʦ. 

ʂʨʽʤ ʚʣʘʩʥʠʭ ʧʦʪʨʝʙ, ʾʭ ʚʠʨʦʙʣʷʣʠ ʥʘ ʟʘʤʦʚʣʝʥʥʷ ʽ ʥʘ ʧʨʦʜʘʞ. ʇʦʯʠʥʘʶʯʠ ʟ 

ɯʍ-ʍ ʩʪ., ʥʘ ʛʨʫʥʪʽ ʜʦʤʘʰʥʴʦʛʦ ʪʨʘʜʠʮʽʡʥʦʛʦ ʟʘʥʷʪʪʷ ʪʢʘʮʪʚʦ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ 
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ʥʘ ʦʢʨʝʤʠʡ ʚʠʜ ʨʝʤʝʩʣʘ ʽ ʩʧʽʚʽʩʥʫʻ ʫ ʜʚʦʭ ʬʦʨʤʘʭ ʜʦ ʥʘʰʠʭ ʜʥʽʚ. 

ʈʝʩʧʦʥʜʝʥʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ ʫ ʍɯʍ ï ʩʝʨʝʜʠʥʽ ʍʍ ʩʪ. ʫ ʩʝʣʽ ʉʪʝʧʘʥʛʦʨʦʜ 

ʙʫʣʠ ʤʘʡʩʪʨʠ, ʱʦ ʚʤʽʣʠ ʚʠʛʦʪʦʚʣʷʪʠ ʪʢʘʮʴʢʽ ʚʝʨʩʪʘʪʠ ʟ ʜʝʨʝʚʘ, ʭʦʯʘ ʜʝʷʢʽ 

ʜʝʪʘʣʽ ʜʦ ʥʠʭ (ʥʠʪ, ʙʝʨʜʦ) ʚʠʛʦʪʦʚʣʷʣʠ ʪʽʣʴʢʠ ʦʜʠʥʠʮʽ ʟ ʥʠʭ (ʨʠʩ. 1). 
 

 
ʈʠʩ. 1. ʊʢʘʮʪʚʦ ʈʽʚʥʝʥʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

 

ʋ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʨʝʛʽʦʥʽ ʥʘʡʙʽʣʴʰʝ ʩʽʷʣʠ ʣʴʦʥ. ɼʦʟʨʽʣʠʡ ʣʴʦʥ ʟʙʠʨʘʣʠ, 

ʚʠʤʦʯʫʚʘʣʠ, ʚʠʩʫʰʫʚʘʣʠ. ʇʽʩʣʷ ʩʫʰʽʥʥʷ ʣʴʦʥ ʪʽʧʘʣʠ, ʦʙʜʠʨʘʣʠ (ʚʠʯʽʩʫʚʘʣʠ). 

ʇʨʠ ʚʠʯʽʩʫʚʘʥʥʽ ʩʦʨʪʫʚʘʣʠ. ɯʟ ʯʠʩʪʦʾ ʞʤʝʥʽ ʣʴʦʥʫ ʨʦʙʠʣʠ ʢʫʜʽʣʴʢʠ. ʏʠʤ 

ʚʧʨʘʚʥʽʰʘ ʞʽʥʢʘ, ʪʠʤ ʪʦʥʰʘ ʥʠʪʢʘ ʚʠʭʦʜʠʣʘ. ʇʦʪʽʤ ʥʠʪʢʠ ʩʥʫʚʘʣʠ. 

ʊʘʢ ʩʘʤʦ ʚʠʛʦʪʦʚʣʷʣʠ ʽ ʧʨʷʞʫ ʟ ʢʦʥʦʧʝʣʴ. ɺʦʣʦʢʥʦ ʟ ʯʦʣʦʚʽʯʦʛʦ ʩʪʝʙʣʘ 

ʥʽʞʥʽʰʝ. ɿ ʞʽʥʦʯʦʛʦ ʩʪʝʙʣʘ ʚʦʣʦʢʥʦ ʟʥʘʯʥʦ ʛʨʫʙʰʝ, ʡʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ 

ʤʦʪʫʟʦʢ, ʛʨʫʙʠʭ ʥʠʪʦʢ, ʪʢʘʥʥʷ ʪʦʚʩʪʠʭ ʨʷʜʝʥ. 
ʊʘʢʦʞ ʤʽʩʮʝʚʽ ʞʠʪʝʣʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚʦʚʥʫ ʜʣʷ ʧʨʷʞʽ. ɰʾ ʩʥʫʚʘʣʠ ʽ 

ʪʢʘʣʠ, ʧʦʪʽʤ ʩʫʢʥʦ ʟʙʠʚʘʣʠ ʡ ʚʘʣʷʣʠ. ʇʨʠ ʚʩʽʭ ʩʧʦʩʦʙʘʭ ʚʘʣʷʥʥʷ ʽ ʟʙʠʚʘʥʥʷ 
ʩʫʢʥʘ ʡʦʛʦ ʧʦʣʠʚʘʣʠ ʚʦʜʦʶ: ʛʨʫʙʦʰʝʨʩʪʥʝ ï ʭʦʣʦʜʥʦʶ, ʪʦʥʢʦʨʫʥʥʝ ï 
ʛʘʨʷʯʦʶ. ɻʨʫʙʝ ʩʫʢʥʦ ʙʠʣʠ ʨʫʢʘʤʠ ʚ ʨʫʯʥʠʭ ʩʪʫʧʘʭ. 

ʇʨʠ ʧʦʪʨʝʙʽ ʧʨʷʞʫ ʘʙʦ ʪʢʘʥʠʥʫ, ʩʫʢʥʦ ʬʘʨʙʫʚʘʣʠ. ʊʨʘʜʠʮʽʡʥʦ ʙʘʨʚʥʠʢʠ 
ʚʠʛʦʪʦʚʣʷʣʠ ʟ ʢʦʤʧʦʥʝʥʪʽʚ ʞʠʚʦʾ ʧʨʠʨʦʜʠ ï ʢʦʨʠ ʜʝʨʝʚ, ʣʠʩʪʷ, ʢʦʨʽʥʥʷ, ʧʣʦʜʽʚ 
ʪʘ ʢʚʽʪʽʚ. 

ʇʨʷʜʽʥʥʤ ʩʧʦʢʦʥʚʽʢʫ ʟʘʡʤʘʣʠʩʷ ʞʽʥʢʠ, ʜʽʚʯʘʪʘ ʽ ʧʽʜʣʽʪʢʠ. ʊʢʘʣʠ, ʷʢ 
ʧʨʘʚʠʣʦ, ʟ ʨʘʥʥʴʦʾ ʚʝʩʥʠ ʜʦ ʧʦʯʘʪʢʫ ʧʦʣʴʦʚʠʭ ʨʦʙʽʪ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ɻɽʅɼɽʈʅʆ-ʅɽʁʊʈɸʃʔʅʆʾ ʄʆɼʀ 

ʃ. ʈʆʄɸʅɽʅʂʆ, ɺ. ʄʀʎɸ 
ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʊʝʨʤʽʥ çʫʥʽʩʝʢʩè ʚʞʠʚʘʻʪʴʩʷ ʷʢ ʧʨʠʢʤʝʪʥʠʢ ʽ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʥʝ ʤʘʻ 

ʧʝʚʥʦʾ ʩʪʘʪʽ. ʈʽʯ, ʜʽʶ ʘʙʦ ʧʦʥʷʪʪʷ, ʷʢʝ ʧʽʜʭʦʜʠʪʴ ʘʙʩʦʣʶʪʥʦ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ 

ʪʠʧʫ ʩʪʘʪʽ. ʃʘʪʠʥʩʴʢʠʡ ʧʨʝʬʽʢʩ uni-, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʩʣʦʚʽ çʫʥʽʩʝʢʩè, 

ʤʘʻ ʥʘ ʤʝʪʽ ʜʘʪʠ ʚʽʜʯʫʪʪʷ ʯʦʛʦʩʴ ʩʧʽʣʴʥʦʛʦ. ɺʧʝʨʰʝ ʪʝʨʤʽʥ ʟ'ʷʚʠʚʩʷ ʚ 60-ʭ 

ʨʦʢʘʭ, ʘʣʝ ʪʘʢʝ ʧʦʥʷʪʪʷ, ʷʢ ʤʦʜʘ ʥʘ ʫʥʽʩʝʢʩ, ʤʘʻ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰ ʜʘʚʥʻ ʢʦʨʽʥʥʷ. 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʦʜʷʛ ʫʥʽʩʝʢʩ ʷʢ ʦʜʷʛ, ʷʢʠʡ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʩʪʘʪʽ, 

ʟôʷʚʠʚʩʷ ʥʘʧʨʠʢʽʥʮʽ ʍɯʍ ʩʪʦʣʽʪʪʷ. ʊʦʛʦʯʘʩʥʘ ʤʦʜʥʘ ʽʥʜʫʩʪʨʽʷ ʙʫʣʘ 

ʧʽʜʰʪʦʚʭʥʫʪʘ ɺʽʢʪʦʨʽʘʥʩʴʢʦʶ ʨʝʬʦʨʤʦʶ ʦʜʷʛʫ, ʱʦ ʧʨʠʟʚʝʣʘ ʜʦ ʩʪʚʦʨʝʥʥʷ 

ʙʽʣʴʰ ʧʨʘʢʪʠʯʥʦʛʦ ʜʠʟʘʡʥʫ ʟ ʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ ʩʦʮʽʘʣʴʥʠʭ ʦʙʤʝʞʝʥʴ. 

ʅʝʤʘʻ ʦʩʦʙʣʠʚʦʾ ʨʽʟʥʠʮʽ ʤʽʞ ʪʝʨʤʽʥʘʤʠ çʫʥʽʩʝʢʩè, çʛʝʥʜʝʨʥʦ-

ʥʝʡʪʨʘʣʴʥʠʡè, çʙʝʟ ʛʝʥʜʝʨʥʠʡè, çʛʝʥʜʝʨʥʠʡè, çʘʥʜʨʦʛʝʥʥʠʡè ʦʜʷʛ, ʢʦʣʠ ʤʦʚʘ 

ʡʜʝ ʧʨʦ ʤʦʜʫ. ɺʦʥʠ ʦʟʥʘʯʘʶʪʴ ʤʘʡʞʝ ʦʜʥʝ ʡ ʪʝ ʩʘʤʝ: ʩʪʠʣʴ ʦʜʷʛʫ, ʷʢʠʡ 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʩʽʭ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʪʽ. 

ʄʦʜʘ ʥʘ ʫʥʽʩʝʢʩ ʧʨʦʡʰʣʘ ʜʫʞʝ ʜʦʚʛʠʡ ʰʣʷʭ. ɰʾ ʫʥʽʚʝʨʩʘʣʴʥʘ ʨʫʢʘ 

ʪʦʨʢʥʫʣʘʩʷ ʢʽʣʴʢʦʭ ʩʪʠʣʽʚ, ʟʘʣʠʰʠʚʰʠ ʛʝʥʜʝʨʥʦ-ʥʝʡʪʨʘʣʴʥʽ ʩʣʽʜʠ ʚ 

ʯʦʣʦʚʽʯʦʤʫ ʪʘʢʪʠʯʥʦʤʫ ʦʜʷʟʽ, ʞʽʥʦʯʠʭ ʜʞʠʥʩʘʭ-ʙʦʡʬʨʝʥʜʘʭ ʽ ʥʘʚʽʪʴ ʜʠʪʷʯʠʭ 

ʧʦʚʟʫʥʢʘʭ, ʟʘ ʦʩʥʦʚʫ ʷʢʠʭ ʙʫʣʠ ʚʟʷʪʽ ʢʦʩʪʶʤʠ-ʶʥʽʦʥʠ ï ʨʽʟʥʦʚʠʜ 

ʩʫʮʽʣʴʥʦʢʨʦʻʥʦʛʦ ʯʦʣʦʚʽʯʦʛʦ ʦʜʷʛʫ. ʅʘʩʧʨʘʚʜʽ, ʙʽʣʴʰʽʩʪʴ ʦʜʷʛʫ ʫʥʽʩʝʢʩ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʯʦʣʦʚʽʯʽʡ ʤʦʜʽ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʟʘʚʞʜʠ ʙʫʣʘ ʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʦʶ ʽ 

ʤʝʥʰ ʦʙʤʝʞʫʶʯʦʶ. 

ɿ ʧʦʯʘʪʢʦʤ ʚʩʝʩʚʽʪʥʴʦʾ ʧʘʥʜʝʤʽʾ ʥʘ ʧʽʢʫ ʧʦʧʫʣʷʨʥʦʩʪʽ ʦʧʠʥʠʣʘʩʷ 

ʙʝʟʩʪʘʪʝʚʘ ʤʦʜʘ ï ʛʝʥʜʝʨʥʦ-ʥʝʡʪʨʘʣʴʥʘ. ɿʚʠʯʘʡʥʦ, ʧʽʢ ʧʦʧʫʣʷʨʥʦʩʪʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʞʝ ʥʝ ʧʝʨʰʠʡ ʨʽʢ, ʘʣʝ Covid-19 ʧʨʠʩʢʦʨʠʚ ʮʝʡ ʧʨʦʮʝʩ. ɿʘ 

ʜʘʥʠʤʠ ʨʷʜʫ ʢʦʤʧʘʥʽʡ, ʽʥʪʝʨʝʩ ʜʦ ʦʜʷʛʫ ʚ ʩʪʠʣʽ ʫʥʽʩʝʢʩ ʟʨʽʩ ʙʽʣʴʰ ʥʽʞ ʥʘ 33%, 

ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʥʫʣʦ ʥʘ ʽʥʜʫʩʪʨʽʶ ʤʦʜʠ. 

ʇʨʠʯʠʥʘ ʧʦʧʫʣʷʨʥʦʩʪʽ ʧʦʣʷʛʘʻ ʚ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ ʪʘ ʟʨʫʯʥʦʤʫ ʜʠʟʘʡʥʽ. 

ʄʦʜʘ ʫʥʽʩʝʢʩ ʟʜʘʻʪʴʩʷ ʤʝʥʰ ʟʘʧʣʫʪʘʥʦʶ, ʙʽʣʴʰ ʧʨʦʩʪʦʶ ʚ ʩʪʠʣʽʩʪʠʮʽ, ʤʝʥʰ 

ʥʝʟʨʦʟʫʤʽʣʦʶ, ʘʣʝ ʚ ʪʦʡ ʞʝ ʯʘʩ ʙʽʣʴʰ ʜʦʩʪʫʧʥʦʶ. ɿ ʧʦʧʫʣʷʨʥʽʩʪʶ ʩʧʦʨʪʠʚʥʦʛʦ 

ʚʽʜʧʦʯʠʥʢʫ ʽ ʧʽʞʘʤʥʦʛʦ ʩʪʠʣʶ, ʤʦʜʝʣʽ ʫʥʽʩʝʢʩ ʟʥʘʡʰʣʠ ʩʚʦʻ ʛʽʜʥʝ ʤʽʩʮʝ ʥʘ 

ʩʚʽʪʦʚʠʭ ʧʦʜʽʫʤʘʭ. 

ʋ ʤʘʨʢʝʪʠʥʛʫ ʣʽʥʽʡ ʤʦʜʠ ʜʠʟʘʡʥʝʨʠ ʧʦʯʠʥʘʶʪʴ ʚʢʣʶʯʘʪʠ ʛʝʥʜʝʨʥʦ-

ʥʝʡʪʨʘʣʴʥʠʡ ʦʜʷʛ, ʥʝ ʧʦʟʥʘʯʝʥʠʡ ʷʢ ʯʦʣʦʚʽʯʠʡ ʘʙʦ ʞʽʥʦʯʠʡ. ʂʨʦʢʦʤ ʜʦ 

ʛʝʥʜʝʨʥʦʾ ʥʝʡʪʨʘʣʴʥʦʩʪʽ ʚ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ ʻ ʩʢʘʩʫʚʘʥʥʷ ʜʨʝʩ-ʢʦʜʫ ʩʝʨʝʜ 

ʟʘʢʣʘʜʽʚ ʥʘʚʯʘʥʥʷ ʪʘ ʢʦʤʬʦʨʪ ʫ ʪʘʢʦʤʫ ʦʜʷʟʽ [1]. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʯʦʣʦʚʽʯʦʛʦ ʯʠ ʞʽʥʦʯʦʛʦ ʦʜʷʛʫ, ʤʦʜʝʣʽ ʫʥʽʩʝʢʩ ʧʨʦʩʪʽʰʽ ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ. ɿʚʠʯʘʡʥʦ, ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʩʽ ʪʠʧʠ ʬʽʛʫʨʠ ʪʘ ʨʦʟʤʽʨʠ, ʘʣʝ 

ʢʦʥʮʝʧʮʽʷ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʘ ʜʦ ʙʫʜʴ-ʷʢʦʾ ʩʪʘʪʽ. ɹʽʣʴʰʽʩʪʴ ʤʦʜʝʣʝʡ 

ʫʥʽʩʝʢʩ ï ʢʘʧʩʫʣʴʥʽ, ʘ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʥʘ ʦʩʥʦʚʽ ʙʘʟʦʚʦʛʦ ʦʜʷʛʫ ʫʥʽʩʝʢʩ ʤʦʞʥʘ 

ʩʪʚʦʨʠʪʠ ʙʫʜʴ-ʷʢʠʡ ʪʠʧ ʚʙʨʘʥʥʷ. ʊʘʢʠʡ ʩʪʠʣʴ ʝʢʦʥʦʤʠʪʴ ʽ ʯʘʩ, ʽ ʛʨʦʰʽ. 

ʈʦʟʛʣʷʥʝʤʦ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʧʨʠʢʣʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʜʝʨʥʦ-
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ʥʝʡʪʨʘʣʴʥʦʛʦ ʦʜʷʛʫ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ. 

ɼʦ ʚʫʣʠʯʥʦʛʦ ʦʜʷʛʫ ʚʽʜʥʦʩʷʪʴʩʷ ʭʫʜʽ, ʚʝʣʦʰʦʨʪʠ, ʰʢʽʨʷʥʽ ʢʫʨʪʢʠ, ʘ 

ʪʘʢʦʞ ʩʫʢʥʽ (ʦʩʢʽʣʴʢʠ ʤʦʜʘ ʥʝ ʩʪʦʾʪʴ ʥʘ ʤʽʩʮʽ ʽ ʥʘ ʤʦʜʥʠʭ ʧʦʢʘʟʘʭ ʟ'ʷʚʣʷʶʪʴʩʷ 

ʯʦʣʦʚʽʢʠ ʚ ʩʫʢʥʷʭ). 

ɼʦ ʢʣʘʩʠʯʥʦʛʦ ʦʜʷʛʫ ʚʽʜʥʦʩʷʪʴʩʷ ʜʞʠʥʩʠ, ʦʢʫʣʷʨʠ, ʰʪʘʥʠ, ʪʨʫʩʠ, 

ʧʫʣʦʚʝʨʠ, ʩʦʨʦʯʢʠ, ʚʦʜʦʣʘʟʢʠ, ʜʞʝʤʧʝʨʠ, ʧʽʜʞʘʢʠ, ʢʫʨʪʢʠ, ʜʞʠʥʩʦʚʽ ʢʫʨʪʢʠ. 

ɼʦ ʛʣʦʙʘʣʴʥʦʛʦ ʦʜʷʛʫ ʚʽʜʥʦʩʷʪʴʩʷ ʨʝʯʽ, ʷʢʽ ʻ ʷʢ ʚ ʯʦʣʦʚʽʯʦʤʫ, ʪʘʢ ʽ ʚ 

ʞʽʥʦʯʦʤʫ ʛʘʨʜʝʨʦʙʽ, ʮʝ ʩʧʦʨʪʠʚʥʽ ʰʪʘʥʠ, ʢʨʦʩʽʚʢʠ, ʬʫʪʙʦʣʢʠ ʦʚʝʨʩʘʡʟ, 

ʨʶʢʟʘʢʠ. 

ʇʨʦʪʝʩʪʥʠʡ ʦʜʷʛ ï ʮʝ ʦʜʷʛ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʥʘʧʠʩʠ, ʨʽʟʥʽ 

ʜʝʢʦʨʘʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʟ ʤʝʪʦʶ ʚʠʢʣʠʢʘʪʠ ʘʞʽʦʪʘʞ ʫ ʦʪʦʯʫʶʯʠʭ. 

ɺʽʡʩʴʢʦʚʠʡ ʦʜʷʛ ï ʮʝ ʰʪʘʥʠ, ʩʚʝʪʨʠ, ʢʫʨʪʢʠ ʽ ʪʦʤʫ ʧʦʜʽʙʥʝ. ʆʜʷʛ ʩʪʠʣʶ 

ʤʽʣʽʪʘʨʽ ï ʛʦʣʦʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʪʘʣʝʡ ʽ ʝʣʝʤʝʥʪʽʚ 

ʚʽʡʩʴʢʦʚʦʾ ʘʤʫʥʽʮʽʾ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʢʦʣʽʨʥʦʾ ʛʘʤʠ. 

ʏʦʤʫ ʱʝ ʟʨʦʩʪʘʻ ʧʦʧʫʣʷʨʥʽʩʪʴ ʛʝʥʜʝʨʥʦ-ʥʝʡʪʨʘʣʴʥʦʛʦ ʦʜʷʛʫ? ʊʦʤʫ ʱʦ 

ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʟʘʥʝʧʦʢʦʻʥʥʷ ʱʦʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʣʶʜʠ ʧʦʯʠʥʘʶʪʴ ʙʽʣʴʰʝ 

ʫʚʘʛʠ ʧʨʠʜʽʣʷʪʠ ʝʢʦʣʦʛʽʯʥʠʤ ʨʝʯʘʤ ʜʣʷ ʩʚʦʛʦ ʞʠʪʪʷ. ʐʚʠʜʢʘ ʤʦʜʘ, ʷʢʘ ʨʘʥʽʰʝ 

ʙʫʣʘ ʧʦʧʫʣʷʨʥʘ ʩʝʨʝʜ ʤʦʣʦʜʽ, ʧʦʯʠʥʘʻ ʚʽʜʭʦʜʠʪʠ ʚ ʤʠʥʫʣʝ ʯʝʨʝʟ ʾʾ ʚʝʣʠʢʠʡ 

ʚʧʣʠʚ ʥʘ ʥʘʰʫ ʧʣʘʥʝʪʫ. ɯ ʧʦʢʠ ʣʶʜʠ ʰʫʢʘʶʪʴ ʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʫ ʤʦʜʫ, ʥʘ 

ʧʦʚʝʨʭʥʶ ʚʠʧʣʠʚʘʻ ʧʨʝʜʤʝʪ ʤʦʜʠ ʫʥʽʩʝʢʩ. ʗʢ ʦʜʷʛ ʫʥʽʩʝʢʩ ʤʦʞʝ ʙʫʪʠ 

ʝʢʦʣʦʛʽʯʥʠʤ? ʆʩʴ ʢʽʣʴʢʘ ʧʨʠʯʠʥ: 

ʂʣʘʩʠʯʥʠʡ ʩʪʠʣʴ. ɹʽʣʴʰʽʩʪʴ ʧʨʝʜʤʝʪʽʚ ʰʚʠʜʢʦʾ ʤʦʜʠ ʤʘʶʪʴ ʧʦʧ-ʜʠʟʘʡʥ, 

ʷʢʠʡ ʙʫʜʝ ʧʦʧʫʣʷʨʥʠʤ ʣʠʰʝ ʧʨʦʪʷʛʦʤ ʢʦʨʦʪʢʦʛʦ ʧʝʨʽʦʜʫ, ʧʝʨʰ ʥʽʞ ʚʽʥ ʚʠʡʜʝ 

ʟ ʤʦʜʠ. ʅʘʚʧʘʢʠ, ʙʽʣʴʰʽʩʪʴ ʦʜʷʛʫ ʫʥʽʩʝʢʩ ʤʘʻ ʢʣʘʩʠʯʥʠʡ ʜʠʟʘʡʥ. ʊʘʢʽ ʬʘʩʦʥʠ 

ʙʫʜʫʪʴ ʚʠʛʣʷʜʘʪʠ ʘʢʪʫʘʣʴʥʠʤʠ ʱʝ ʜʦʚʛʠʡ ʯʘʩ, ʤʦʞʣʠʚʦ, ʥʘʚʽʪʴ ʙʘʛʘʪʦ ʨʦʢʽʚ. 

ʋʥʽʚʝʨʩʘʣʴʥʽʩʪʴ. ʈʝʯʽ ʚ ʩʪʠʣʽ ʫʥʽʩʝʢʩ ʥʘʩʪʽʣʴʢʠ ʫʥʽʚʝʨʩʘʣʴʥʽ, ʱʦ ʤʦʞʥʘ 

ʣʝʛʢʦ ʧʦʻʜʥʫʚʘʪʠ ʾʭ ʟ ʙʘʛʘʪʴʤʘ ʨʝʯʘʤʠ. ʆʜʠʥ ʧʨʝʜʤʝʪ ʦʜʷʛʫ ʤʦʞʝ ʜʘʪʠ 

ʥʝʟʣʽʯʝʥʥʫ ʢʽʣʴʢʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ. ʄʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʨʝʯʝʡ ʦʟʥʘʯʘʻ ʤʝʥʰʠʡ 

ʚʫʛʣʝʮʝʚʠʡ ʩʣʽʜ ʜʣʷ ʥʘʰʦʾ ʧʣʘʥʝʪʠ ɿʝʤʣʷ. 

ʉʧʽʣʴʥʠʡ ʜʦʩʪʫʧ ʪʘ ʦʙʤʽʥ. ʆʜʷʛ ʫʥʽʩʝʢʩ ʻ ʽʥʢʣʶʟʠʚʥʠʤ, ʪʦʙʪʦ ʤʘʡʞʝ 

ʢʦʞʝʥ ʤʦʞʝ ʡʦʛʦ ʥʦʩʠʪʠ. ɯʩʥʫʻ ʚʝʣʠʢʘ ʡʤʦʚʽʨʥʽʩʪʴ ʦʙʤʽʥʫ ʘʙʦ ʦʙʤʽʥʫ 

ʢʦʣʝʢʮʽʷʤʠ, ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʚʠʨʦʙʠ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ. ʉʧʽʣʴʥʠʡ ʜʦʩʪʫʧ ʜʘʻ 

ʙʽʣʴʰʝ ʚʘʨʽʘʥʪʽʚ ʦʜʷʛʫ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʢʫʧʫʚʘʪʠ ʡʦʛʦ ʙʘʛʘʪʦ. ɿʥʦʚʫ ʞ ʪʘʢʠ, 

ʮʝ ʟʤʝʥʰʠʪʴ ʚʫʛʣʝʮʝʚʠʡ ʩʣʽʜ ʥʘ ʧʣʘʥʝʪʽ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʝʨʝʚʘʛʠ ʥʘʷʚʥʦʩʪʽ ʫ ʛʘʨʜʝʨʦʙʽ ʛʝʥʜʝʨʥʦ-ʥʝʡʪʨʘʣʴʥʦʛʦ 

ʦʜʷʛʫ ʦʯʝʚʠʜʥʽ. ʎʝ ʜʘʻ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʥʦʛʦ 

ʥʘʧʨʷʤʢʫ. 
 

ʃʽʪʝʨʘʪʫʨʘ 

1. ʄʘʨʮʝʥʶʢ ʊ. ʆ. ɻʝʥʜʝʨ ʜʣʷ ʚʩʽʭ. ɺʠʢʣʠʢ ʩʪʝʨʝʦʪʠʧʘʤ / ʊ. ʆ. 
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ʋɼʂ 687.12 

ʌʆʈʄʋɺɸʅʅʗ ɸʉʆʈʊʀʄɽʅʊʅʆɰ ʇʆʃɯʊʀʂʀ ʅɸ ʐɺɽʁʅʀʍ 
ʇɯɼʇʈʀɭʄʉʊɺɸʍ 

ʆ.ʄ. ɼʆʄɹʈʆɺʉʔʂɸ 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ʂʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʨʠʥʢʫ ʽ ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ 
ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʘʣʝʞʘʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʤʘʩʰʪʘʙʫ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʘ ʡ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʽʜ ʘʩʦʨʪʠʤʝʥʪʫ ʨʝʘʣʽʟʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ. 

ɺʠʟʥʘʯʝʥʥʷ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʥʘʙʦʨʫ ʪʦʚʘʨʽʚ ʤʘʻ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʛʦ 
ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʨʦʙʥʠʢʘ, ʘʜʞʝ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʦʩʪʽ ʡʦʛʦ ʚʠʞʠʚʘʥʥʷ ʥʘ ʨʠʥʢʫ. 
ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʨʦʟʤʘʾʪʦʩʪʽ ʚʠʤʦʛ ʽ ʧʦʪʨʝʙ ʩʧʦʞʠʚʘʯʽʚ ʟʤʫʰʫʻ ʧʽʜʧʨʠʻʤʩʪʚʘ 
ʬʦʨʤʫʚʘʪʠ ʚʣʘʩʥʠʡ ʘʩʦʨʪʠʤʝʥʪ ʪʘ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʟʤʽʥʠ ʜʦ ʡʦʛʦ ʩʪʨʫʢʪʫʨʠ. 
ʆʜʥʦʯʘʩʥʦ ʧʦʩʠʣʶʻʪʴʩʷ ʢʦʥʢʫʨʝʥʮʽʷ, ʱʦ ʟʤʫʰʫʻ ʧʽʜʧʨʠʻʤʩʪʚʘ ʰʚʠʜʢʦ, ʚ ʪʦʡ 
ʞʝ ʯʘʩ ʥʝ ʦʙˇʨʫʥʪʦʚʘʥʦ ʟʤʽʥʶʚʘʪʠ ʩʚʦʶ ʘʩʦʨʪʠʤʝʥʪʥʫ ʧʦʣʽʪʠʢʫ [1]. 

ʊʦʤʫ ʩʘʤʝ ʧʠʪʘʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʪʦʚʘʨʥʦʾ ʧʦʣʽʪʠʢʠ ʻ 
ʘʢʪʫʘʣʴʥʠʤ, ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʰʚʝʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʛʦʪʦʚʠʡ 
ʪʦʚʘʨ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʡʦʛʦ ʜʽʷʣʴʥʦʩʪʽ, ʜʞʝʨʝʣʦʤ ʧʨʠʙʫʪʢʽʚ ʽ ʦʩʥʦʚʦʶ 
ʧʦʜʘʣʴʰʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ. 

ɺʽʜʦʤʦ, ʱʦ ʥʦʤʝʥʢʣʘʪʫʨʘ ʧʨʦʜʫʢʮʽʾ ï ʮʝ ʟʛʨʫʧʦʚʘʥʠʡ ʟʘ ʩʫʪʪʻʚʠʤʠ 
ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʧʝʨʝʣʽʢ ʚʠʨʦʙʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʦʢʨʝʤʦʶ 
ʧʦʟʠʮʽʻʶ. ɺʦʥʘ ʚʽʜʦʙʨʘʞʘʻ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʠʡ ʧʝʨʝʣʽʢ ʛʨʫʧ, ʧʽʜʛʨʫʧ ʽ ʧʦʟʠʮʽʡ 
ʧʨʦʜʫʢʮʽʾ ʫ ʥʘʪʫʨʘʣʴʥʦʤʫ ʚʠʨʘʞʝʥʥʽ. 

ɼʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʘʩʦʨʪʠʤʝʥʪʥʘ ʧʦʣʽʪʠʢʘ ʻ ʚʘʞʣʠʚʠʤ 
ʧʘʨʘʤʝʪʨʦʤ ʚʧʣʠʚʫ ʥʘ ʟʙʫʪ. ʂʦʞʝʥ ʪʦʚʘʨʥʠʡ ʘʩʦʨʪʠʤʝʥʪ ʚʠʤʘʛʘʻ ʦʩʦʙʣʠʚʦʾ 
ʩʪʨʘʪʝʛʽʾ. ʊʦʚʘʨʥʠʡ ʘʩʦʨʪʠʤʝʥʪ ʚʚʘʞʘʶʪʴ çʚʫʟʴʢʠʤè, ʷʢʱʦ ʤʦʞʥʘ ʟʙʽʣʴʰʠʪʠ 
ʧʨʠʙʫʪʦʢ, ʜʦʧʦʚʥʠʚʰʠ ʡʦʛʦ ʥʦʚʠʤ ʪʦʚʘʨʘʤʠ. ɯ, ʥʘʚʧʘʢʠ, ʷʢʱʦ ʧʨʠʙʫʪʦʢ ʤʦʞʥʘ 
ʟʙʽʣʴʰʠʪʠ, ʚʠʢʣʶʯʠʚʰʠ ʟ ʥʴʦʛʦ ʨʷʜ ʪʦʚʘʨʽʚ, ʪʦ ʪʘʢʠʡ ʘʩʦʨʪʠʤʝʥʪ ï çʰʠʨʦʢʠʡè. 

ʐʠʨʦʪʘ ʘʩʦʨʪʠʤʝʥʪʫ ʚ ʟʥʘʯʥʽʡ ʯʘʩʪʠʥʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʤʠ ʮʽʣʷʤʠ, ʱʦ 
ʩʪʘʚʠʪʴ ʧʝʨʝʜ ʩʦʙʦʶ ʧʽʜʧʨʠʻʤʩʪʚʦ. ʗʢʱʦ ʚʦʥʦ ʙʘʞʘʻ ʧʦʩʪʘʚʠʪʠ ʥʘ ʨʠʥʦʢ 
ʚʠʯʝʨʧʥʠʡ ʘʩʦʨʪʠʤʝʥʪ, ʜʦʤʘʛʘʶʯʠʩʴ ʟʥʘʯʥʦʾ ʯʘʩʪʢʠ ʪʦʚʘʨʫ ʜʘʥʦʾ ʛʨʫʧʠ ʥʘ 
ʨʠʥʢʫ, ʪʦ ʪʦʚʘʨʥʠʡ ʘʩʦʨʪʠʤʝʥʪ ʙʫʜʝ ʰʠʨʦʢʠʡ. ɸʣʝ ʷʢʱʦ ʧʽʜʧʨʠʻʤʩʪʚʦ 
ʟʘʮʽʢʘʚʣʝʥʝ ʫ ʚʠʩʦʢʽʡ ʧʨʠʙʫʪʢʦʚʦʩʪʽ ʩʚʦʛʦ ʙʽʟʥʝʩʫ, ʚʦʥʦ ʙʫʜʝ ʤʘʪʠ ʟʚʫʞʝʥʠʡ 
ʘʩʦʨʪʠʤʝʥʪ ʜʦʭʽʜʥʠʭ ʪʦʚʘʨʽʚ. 

ɿ ʯʘʩʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʥʘʩʠʯʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʥʦʚʠʤʠ 
ʪʦʚʘʨʘʤʠ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʫ ʜʽʩʪʘʪʠ ʜʦʜʘʪʢʦʚʠʡ ʧʨʠʙʫʪʦʢ, 
ʟʘʜʦʚʦʣʴʥʷʶʯʠ ʚʠʥʠʢʣʫ ʧʦʪʨʝʙʫ; ʩʧʨʦʙʫʚʘʪʠ ʟʘʜʦʚʦʣʴʥʠʪʠ ʜʠʣʝʨʽʚ, ʱʦ 
ʩʢʘʨʞʘʪʴʩʷ ʥʘ ʧʨʦʙʣʝʤʠ ʽʩʥʫʶʯʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ; ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʚʠʩʦʢʠʡ 
ʨʽʚʝʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʩʥʫʶʯʠʭ ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ; ʩʪʘʪʠ ʚʝʜʫʯʠʤʠ 
ʚʠʨʦʙʥʠʢʘʤʠ ʟ ʚʠʯʝʨʧʥʠʤ ʘʩʦʨʪʠʤʝʥʪʦʤ ʥʘ ʜʘʥʦʤʫ ʪʦʚʘʨʥʦʤʫ ʨʠʥʢʫ; ʥʝ 
ʜʦʧʫʩʪʠʪʠ ʧʦʷʚʠ ʥʦʚʠʭ ʢʦʥʢʫʨʝʥʪʽʚ ʥʘ ʪʦʚʘʨʥʦʤʫ ʨʠʥʢʫ. 

ʇʨʠ ʬʦʨʤʫʚʘʥʥʽ ʪʦʚʘʨʥʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʠʤʦʛʠ 
ʩʧʦʞʠʚʘʯʽʚ ʦʢʨʝʤʠʭ ʩʝʛʤʝʥʪʽʚ ʨʠʥʢʫ, ʘ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 
ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʴʥʠʭ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ, ʬʽʥʘʥʩʦʚʠʭ 
ʨʝʩʫʨʩʽʚ, ʜʣʷ ʪʦʛʦ ʱʦʙ ʚʠʨʦʙʣʷʪʠ ʧʨʦʜʫʢʮʽʶ ʟ ʥʘʡʤʝʥʰʠʤʠ ʟʘʪʨʘʪʘʤʠ. ʆʜʥʽʻʶ 
ʽʟ ʥʘʡʩʢʣʘʜʥʽʰʠʭ ʧʨʦʙʣʝʤ ʫʧʨʘʚʣʽʥʥʷ ʘʩʦʨʪʠʤʝʥʪʦʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʪʦʛʦ, ʱʦ 
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ʧʦʚʠʥʥʦ ʚʭʦʜʠʪʠ ʜʦ ʩʢʣʘʜʫ ʪʦʚʘʨʥʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ ʪʘ ʟ ʷʢʠʭ ʪʦʚʘʨʽʚ ʯʠ 
ʤʦʜʠʬʽʢʘʮʽʡ ʚʽʥ ʧʦʚʠʥʝʥ ʩʢʣʘʜʘʪʠʩʷ. 

ʋ ʧʨʦʮʝʩʽ ʧʣʘʥʫʚʘʥʥʷ ʪʦʚʘʨʥʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ ʰʚʝʡʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ 
ʢʝʨʫʻʪʴʩʷ ʪʨʴʦʤʘ ʚʘʞʣʠʚʠʤʠ ʢʨʠʪʝʨʽʷʤʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʝʢʦʥʦʤʽʯʥʫ 
ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʪʚʝʨʜʞʝʥʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ ʧʨʦʜʫʢʮʽʾ. ʎʝ ʜʠʥʘʤʽʢʘ ʦʙʩʷʛʽʚ 
ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ ʥʘ ʨʠʥʢʫ, ʨʽʚʝʥʴ ʩʪʘʙʽʣʴʥʦʩʪʽ ʦʙʩʷʛʫ ʨʝʘʣʽʟʘʮʽʾ ʽ ʨʽʚʝʥʴ 
ʥʦʨʤʠ ʡ ʦʙʩʷʛʫ ʧʨʠʙʫʪʢʫ, ʦʜʝʨʞʫʚʘʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʝʘʣʽʟʘʮʽʾ. 

ɺʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ ʧʣʘʥʫʚʘʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʻ ʧʨʦʙʣʝʤʘ ʟʥʷʪʪʷ ʟ 
ʚʠʨʦʙʥʠʮʪʚʘ ʦʢʨʝʤʠʭ ʚʠʨʦʙʽʚ ʪʘ ʚʢʣʶʯʝʥʥʷ ʥʦʚʠʭ ʚʠʨʦʙʽʚ ʫ ʪʦʚʘʨʥʠʡ 
ʘʩʦʨʪʠʤʝʥʪ ʬʽʨʤʠ. 

ʈʘʮʽʦʥʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʚʠʧʫʩʢʫ ʧʨʦʜʫʢʮʽʾ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʪʘʢʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʷʢ ñʪʦʯʢʘ ʙʝʟʟʙʠʪʢʦʚʦʩʪʽò. ʌʦʨʤʫʚʘʥʥʷ 
ʘʩʦʨʪʠʤʝʥʪʥʦʾ ʧʦʣʽʪʠʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʩʭʝʤʠ: 
ʨʘʥʛʦʚʠʡ ʘʥʘʣʽʟ ʬʘʢʪʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʘʩʦʨʪʠʤʝʥʪʫ, ʜʘʣʽ ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ 
ʬʘʢʪʦʨʽʚ ʘʩʦʨʪʠʤʝʥʪʥʦʾ ʧʦʣʽʪʠʢʠ, ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʧʦʣʽʧʰʝʥʥʷ 
ʩʪʨʫʢʪʫʨʠ ʘʩʦʨʪʠʤʝʥʪʫ, ʨʘʥʛʦʚʠʡ ʘʥʘʣʽʟ ʙʘʞʘʥʦʾ ʩʪʨʫʢʪʫʨʠ ʘʩʦʨʪʠʤʝʥʪʫ.  

ʇʨʦʚʝʜʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʪʦʚʘʨʥʦʾ ʧʦʣʽʪʠʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʦʚôʷʟʘʥʝ ʟ 
ʜʚʦʤʘ ʚʝʣʠʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ. ʇʦ-ʧʝʨʰʝ, ʚʠʨʦʙʥʠʢ ʧʦʚʠʥʝʥ ʨʘʮʽʦʥʘʣʴʥʦ 
ʦʨʛʘʥʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʚ ʨʘʤʢʘʭ ʥʘʷʚʥʦʾ ʥʦʤʝʥʢʣʘʪʫʨʠ ʪʦʚʘʨʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 
ʩʪʘʜʽʡ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ; ʧʦ-ʜʨʫʛʝ ï ʟʘʚʯʘʩʥʦ ʨʦʟʨʦʙʣʷʪʠ ʥʦʚʽ ʪʦʚʘʨʠ ʜʣʷ 
ʟʘʤʽʥʠ ʪʦʚʘʨʽʚ ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʟʥʷʪʪʶ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʚʠʚʦʜʫ ʟ ʨʠʥʢʫ. ʊʘʢʠʤ 
ʯʠʥʦʤ, ʧʽʜʧʨʠʻʤʩʪʚʫ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʽ ʧʦʩʪʽʡʥʦ ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ ʪʦʚʘʨʥʫ 
ʩʪʨʘʪʝʛʽʶ, ʱʦ ʜʘʩʪʴ ʾʡ ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʽʡʢʫ ʩʪʨʫʢʪʫʨʫ ʘʩʦʨʪʠʤʝʥʪʫ, 
ʧʦʩʪʽʡʥʠʡ ʟʙʫʪ ʽ ʩʪʘʙʽʣʴʥʠʡ ʧʨʠʙʫʪʦʢ. 

ʊʦʚʘʨʥʘ ʩʪʨʘʪʝʛʽʷ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ ʽ ʤʦʞʝ ʚʢʣʶʯʘʪʠ 
ʥʘʩʪʫʧʥʽ ʩʪʨʘʪʝʛʽʯʥʽ ʥʘʧʨʷʤʠ ʱʦʜʦ ʧʦʣʽʧʰʝʥʥʷ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʪʦʚʘʨʥʦʛʦ 
ʤʽʢʩʫ, ʱʦ ʻ ʥʘ ʬʽʨʤʽ. 

1. ʉʪʨʘʪʝʛʽʷ ʽʥʥʦʚʘʮʽʾ ʪʦʚʘʨʫ ʚʠʟʥʘʯʘʻ ʧʨʦʛʨʘʤʫ ʨʦʟʨʦʙʣʝʥʥʷ ʽ 
ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʦʚʘʨʽʚ. 

2. ʄʦʜʠʬʽʢʘʮʽʷ ʪʦʚʘʨʫ ï ʮʝ ʧʨʦʮʝʩ ʨʦʟʨʦʙʣʝʥʥʷ ʨʷʜʫ ʽʩʪʦʪʥʠʭ 
ʚʽʜʤʽʥʥʦʩʪʝʡ ʪʦʚʘʨʫ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴ ʡʦʛʦ ʚʽʜ ʪʦʚʘʨʽʚ-ʢʦʥʢʫʨʝʥʪʽʚ. 

3. ɺʠʨʦʙʥʠʮʪʚʦ ʨʽʟʥʠʭ ʪʦʚʘʨʽʚ, ʷʢʽ ʧʣʘʥʫʻʪʴʩʷ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʥʘ ʨʠʥʢʫ. 
ɼʦʩʷʛʥʝʥʥʷ ʥʘʡʚʠʱʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ 

ʨʽʚʥʷ ʧʨʦʜʫʢʮʽʾ ʽ ʧʦʣʽʪʠʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ (ʚʠʨʦʙʥʠʯʦʾ, ʢʦʤʝʨʮʽʡʥʦʾ, ʟʙʫʪʦʚʦʾ) 
ʊʘʢʠʤ ʯʠʥʦʤ, ʩʫʪʴ ʧʨʦʙʣʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʧʦʣʷʛʘʻ ʫ ʧʣʘʥʫʚʘʥʥʽ 
ʬʘʢʪʠʯʥʦ ʚʩʽʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʜʦʙʽʨ ʧʨʦʜʫʢʪʽʚ ʜʣʷ 
ʤʘʡʙʫʪʥʴʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʨʝʘʣʽʟʘʮʽʾ ʥʘ ʨʠʥʢʫ, ʘ ʪʘʢʦʞ ʥʘ ʧʨʠʚʝʜʝʥʥʷ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʮʠʭ ʧʨʦʜʫʢʪʽʚ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟ ʚʠʤʦʛʘʤʠ ʩʧʦʞʠʚʘʯʽʚ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

1. Slavinska ɸ. Development of the production model of scaling uniformity of 

the assortment complex clothing family look / A. Slavinska, ʆ. Syrotenko, V. Mytsa 

and O. Dombrovska // Vlakna a textil (Fibres and Textiles). 2020. Vol. 4, ʨʨ. 106-117. 
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ʋɼʂ 685.34.016 
ɸɼʀʊʀɺʅɯ ʊɽʍʅʆʃʆɻɯɰ ɺ ɯʅɼʋʉʊʈɯɰ ʄʆɼʀ 

ɼ.ʆ. ʂɸʇʊʖʈʆɺɸ, ʃ.ʇ. ʏɽʈʊɽʅʂʆ, ɯ.ɺ. ʇɸʐʂʆɺ 
ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ 

 

ʇʝʨʝʜ ʜʠʟʘʡʥʝʨʦʤ ʧʨʦʜʫʢʮʽʾ ʽʥʜʫʩʪʨʽʾ ʤʦʜʠ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʛʘʣʘʥʪʝʨʝʡʥʠʭ 

ʚʠʨʦʙʽʚ), ʩʪʦʾʪʴ ʟʘʜʘʯʘ ʩʪʚʦʨʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʛʦ ʚʠʨʦʙʫ. ʉʫʯʘʩʥʠʡ 

ʚʠʨʽʙ ʤʘʻ ʙʫʪʠ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ, ʙʫʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ, 

ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʤ ʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘ ʫʪʠʣʽʟʘʮʽʾ, ʘ ʪʘʢʦʞ ʙʫʪʠ 

ʘʢʪʫʘʣʴʥʠʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʩʪʘʥʥʽʭ ʤʦʜʥʠʭ ʪʝʥʜʝʥʮʽʡ, ʱʦʙ ʙʫʪʠ ʟʘʪʨʝʙʫʚʘʥʠʤ 

ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ. 

ɺ ʥʠʥʽʰʥʽʭ ʚʘʞʢʠʭ ʫʤʦʚʘʭ ʙʦʨʦʪʴʙʠ ʥʘʰʦʾ ʢʨʘʾʥʠ ʟʘ ʩʚʦʙʦʜʫ ʪʘ 

ʫʪʚʝʨʜʞʝʥʥʷ ʫʢʨʘʾʥʩʴʢʦʾ ʽʜʝʥʪʠʯʥʦʩʪʽ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʧʦʧʫʣʷʨʠʟʘʮʽʷ 

ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʠʤʚʦʣʽʚ, ʱʦ ʧʽʜʥʽʤʘʶʪʴ ʙʦʡʦʚʠʡ ʜʫʭ, ʧʦʩʠʣʶʶʪʴ ʚʽʜʯʫʪʪʷ 

ʧʘʪʨʽʦʪʠʟʤʫ ʪʘ ʥʘʮʽʦʥʘʣʴʥʦʾ ʻʜʥʦʩʪʽ. ɺʩʝ ʮʝ ʩʴʦʛʦʜʥʽ ʤʘʻ ʤʽʩʮʝ ʫ 

ʜʝʢʦʨʘʪʠʚʥʦʤʫ ʦʟʜʦʙʣʝʥʥʽ ʚʠʨʦʙʽʚ ʽʥʜʫʩʪʨʽʾ ʤʦʜʠ. ʊʦʤʫ ʨʦʟʨʦʙʢʘ ʜʠʟʘʡʥʫ 

ʢʘʨʜʭʦʣʜʝʨʘ ʽʟ ʩʪʠʣʽʟʦʚʘʥʠʤ ʟʦʙʨʘʞʝʥʥʷʤ ʪʨʠʟʫʙʘ (ʨʠʩ. 1) ʻ ʘʢʪʫʘʣʴʥʦʶ 

ʟʘʜʘʯʝʶ, ʱʦ ʚʧʠʩʫʻʪʴʩʷ ʚ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʠʡ ʪʨʝʥʜ. ʂʘʨʜʭʦʣʜʝʨ ʧʨʠʟʥʘʯʝʥʠʡ 

ʜʣʷ ʢʦʤʧʘʢʪʥʦʛʦ ʥʦʩʽʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʙʘʥʢʽʚʩʴʢʠʭ ʢʘʨʪʦʢ, ʘ ʚʨʘʭʦʚʫʶʯʠ 

ʩʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ, ʚ ʥʴʦʤʫ ʟʨʫʯʥʦ ʥʦʩʠʪʠ ID ʢʘʨʪʢʫ, ʧʦʩʚʽʜʯʝʥʥʷ ʚʦʜʽʷ ʪʘ 

ʪʝʭʥʽʯʥʠʡ ʧʘʩʧʦʨʪ ʥʘ ʪʨʘʥʩʧʦʨʪ ʪʘ ʙʝʟʣʽʯ ʽʥʰʠʭ ñʢʘʨʪʢʦʧʦʜʽʙʥʠʭò ʧʨʝʜʤʝʪʽʚ. 

ʂʘʨʜʭʦʣʜʝʨʠ ʥʘʙʠʨʘʶʪʴ ʧʦʧʫʣʷʨʥʦʩʪʽ ʚ ɭʚʨʦʧʽ, ʘʜʞʝ ʚ ʢʨʘʾʥʘʭ ɭʉ ʚʩʝ ʙʽʣʴʰʝ 

ʚʽʜʤʦʚʣʷʶʪʴʩʷ ʚʽʜ ʛʦʪʽʚʢʠ ʥʘ ʢʦʨʠʩʪʴ ʙʘʥʢʽʚʩʴʢʠʭ ʢʘʨʪʦʢ ʯʠ NFT ʪʝʭʥʦʣʦʛʽʾ 

ʜʣʷ ʦʧʣʘʪʠ. 

ɼʦ ʢʘʨʜʭʦʣʜʝʨʽʚ ʚʠʩʫʚʘʶʪʴ ʪʘʢʽ ʚʠʤʦʛʠ: ʢʦʤʧʘʢʪʥʽʩʪʴ, ʝʢʦʣʦʛʽʯʥʽʩʪʴ, 

ʩʪʠʣʴʥʽʩʪʴ, ʧʦʚʠʥʝʥ ʚʤʽʱʫʚʘʪʠ ʱʦ ʥʘʡʤʝʥʰʝ 5-6 ʢʘʨʪ. ʋ ʧʨʝʤʽʘʣʴʥʠʭ ʚʠʨʦʙʘʭ 

ʻ ʟʘʭʠʩʪ ʚʽʜ ñʢʘʨʜʝʨʽʚò (ʟʣʦʯʠʥʮʽʚ ʷʢʽ ʦʙʢʨʘʜʘʶʪʴ ʙʘʥʢʽʚʩʴʢʽ ʢʘʨʪʠ). 
 

 
ʈʠʩ. 1. ɽʩʢʽʟ ʢʘʨʜʭʦʣʜʝʨʘ ʟ ʟʦʙʨʘʞʝʥʥʷʤ ʪʨʠʟʫʙʘ ʪʘ ʩʧʨʦʝʢʪʦʚʘʥʘ ʤʦʜʝʣʴ 

 

ʄʦʜʝʣʴ ʷʢʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ, ʧʝʨʝʜʙʘʯʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʢʘʩʪʦʤʽʟʘʮʽʾ. ɿʙʽʨʢʘ ʥʘ ʛʚʠʥʪʘʭ ʪʘ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʜʝʪʘʣʝʡ ʜʦʟʚʦʣʷʻ 

ʟʤʽʥʶʚʘʪʠ ʷʢ ʦʙ'ʻʤ ʛʘʤʘʥʮʷ ʪʘʢ ʽ ʡʦʛʦ ñʱʽʯʢʠò, ʱʦ ʨʦʙʠʪʴ ʚʠʨʽʙ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʤ. ɸ ʚʨʘʭʦʚʫʶʯʠ ʤʦʞʣʠʚʦʩʪʽ 3D ʜʨʫʢʫ, ʚʘʨʽʘʥʪʠ ʜʠʟʘʡʥʫ 

ʥʝ ʤʘʶʪʴ ʤʝʞ. ʅʘʧʨʠʢʣʘʜ, ʟʘʤʦʚʥʠʢ ʤʦʞʝ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʚʣʘʩʥʠʡ ʝʩʢʽʟ ʽ 

ʦʪʨʠʤʫʚʘʪʠ ʢʘʨʜʭʦʣʜʝʨ, ʜʠʟʘʡʥ ʷʢʦʛʦ ʨʦʟʨʦʙʠʚ ʩʘʤ. 



 

 58 

Resource-Saving Technologies of Apparel, Textile & Food Industry  

 

ɼʘʥʫ ʤʦʜʝʣʴ ʢʘʨʜʭʦʣʜʝʨʘ ʽʟ ʨʝʣʴʻʬʥʠʤ ʟʦʙʨʘʞʝʥʥʷʤ ʩʪʠʣʽʟʦʚʘʥʦʛʦ ɻʝʨʙʘ 

ʫ ʚʠʛʣʷʜʽ ʊʨʠʟʫʙʘ ʙʫʣʦ ʩʧʨʦʝʢʪʦʚʘʥʦ ʫ ʛʨʘʬʽʯʥʽʡ 3ʜ-ʧʨʦʛʨʘʤʽ Blender [1, 2]. 

ʇʨʠ ʪʨʘʜʠʮʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʛʘʣʘʥʪʝʨʝʡʥʦʾ ʧʨʦʜʫʢʮʽʾ (ʚʠʨʦʙʠ ʟʽ 

ʰʢʽʨʠ ʪʘ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ), ʘ ʪʘʢʦʞ ʧʨʠ ʨʽʟʴʙʣʝʥʥʽ ʘʢʩʝʩʫʘʨʽʚ ʟ ʜʝʨʝʚʘ 

ʪʘ ʽʥʰʠʭ ʪʚʝʨʜʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʟʘʣʠʰʘʻʪʴʩʷ ʙʘʛʘʪʦ ʚʽʜʭʦʜʽʚ, ʱʦ ʚʠʤʘʛʘʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʾʭ ʫʪʠʣʽʟʘʮʽʾ ʯʠ ʧʝʨʝʨʦʙʢʠ. 

ʉʪʚʦʨʶʚʘʪʠ ʚʠʨʦʙʠ ʙʫʜʴ-ʷʢʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʧʨʘʢʪʠʯʥʦ ʙʝʟ ʚʽʜʭʦʜʽʚ 

ʤʘʪʝʨʽʘʣʫ ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʘʜʠʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɸʜʠʪʠʚʥʽ 

ʪʝʭʥʦʣʦʛʽʾ (ʘʙʦ 3ʜ-ʜʨʫʢ) ï ʮʝ ʩʪʚʦʨʝʥʥʷ ʪʨʠʚʠʤʽʨʥʠʭ ʦʙôʻʢʪʽʚ ʰʣʷʭʦʤ 

ʧʦʰʘʨʦʚʦʛʦ ʜʦʜʘʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ [3]. ɿʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʽʩʥʫʶʪʴ ʨʽʟʥʽ ʪʝʭʥʦʣʦʛʽʾ 3ʜ-ʜʨʫʢʫ. ʊʘʢ, ʩʪʚʦʨʶʚʘʪʠ ʘʢʩʝʩʫʘʨʠ ʟ 

ʤʝʪʘʣʽʯʥʠʭ ʧʦʨʦʰʢʽʚ ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʾ SLS ï ʩʝʣʝʢʪʠʚʥʦʛʦ 

ʣʘʟʝʨʥʦʛʦ ʩʧʽʢʘʥʥʷ. ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʻ ʝʬʝʢʪʠʚʥʦʶ, ʘʣʝ ʜʦʩʠʪʴ ʜʦʨʦʛʦʶ 

(ʫʩʪʘʪʢʫʚʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʠ). ɹʽʣʴʰ ʜʦʩʪʫʧʥʠʡ ʚʘʨʽʘʥʪ ï ʪʝʭʥʦʣʦʛʽʷ FDM-

ʜʨʫʢʫ. ʎʝ ʧʦʰʘʨʦʚʝ ʜʦʜʘʚʘʥʥʷ ʬʽʣʘʤʝʥʪʫ (ʨʦʟʧʣʘʚʣʶʚʘʥʦʾ ʥʠʪʢʠ ʟ 

ʧʦʣʽʤʝʨʥʦʛʦ ʤʘʪʝʨʽʘʣʫ). 

ʊʝʭʥʦʣʦʛʽʾ 3D ʜʨʫʢʫ ʪʘʢʦʞ ʤʦʞʫʪʴ ʩʪʘʪʠ ʜʦʩʠʪʴ ʩʠʣʴʥʠʤ ʧʦʰʪʦʚʭʦʤ ʜʦ 

ʧʝʨʝʨʦʙʢʠ ʧʣʘʩʪʠʢʫ. ʆʩʢʽʣʴʢʠ ʤʦʞʣʠʚʘ ʧʝʨʝʨʦʙʢʘ ʚʞʝ ʚʠʢʦʨʠʩʪʘʥʠʭ ʚʠʨʦʙʽʚ 

ʟ ʧʣʘʩʪʠʢʫ ʫ ʬʽʣʘʤʝʥʪ ʜʣʷ 3D ʧʨʠʥʪʝʨʘ. 

ɿʨʘʟʦʢ ʢʘʨʜʭʦʣʜʝʨʘ ʙʫʣʦ ʚʠʛʦʪʦʚʣʝʥʦ ʥʘ FDM-ʧʨʠʥʪʝʨʽ Anet Prusa i3 ʟ 

PLA-ʧʣʘʩʪʠʢʫ. ʎʝ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʡ ʙʽʦʧʣʘʩʪʠʢ, ʷʢʠʡ ʚʠʨʦʙʣʷʶʪʴ ʟ ʢʨʦʭʤʘʣʶ, 

ʦʪʨʠʤʘʥʦʛʦ ʟ ʢʫʢʫʨʫʜʟʠ, ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʘ ʯʠ ʧʰʝʥʠʮʽ [4]. PLɸ ʣʝʛʢʠʡ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ  ̔ʧʦʩʪʦʙʨʦʙʮʽ ʚʠʨʦʙʫ. ʇʨʠ ʜʦʪʨʠʤʘʥʥʽ ʙʝʟʧʝʯʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʨʝʞʠʤʫ (ʥʝ ʚʠʱʝ 2600ʉ) ʚʽʥ ʥʝ ʚʠʜʽʣʷʻ ʪʦʢʩʠʯʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ. 

ʇʦʙʫʜʦʚʘʥʫ ʫ ʧʨʦʛʨʘʤʽ Blender ʤʦʜʝʣʴ ʟʙʝʨʽʛʘʶʪʴ ʫ stl-ʬʦʨʤʘʪʽ, ʘ ʧʽʩʣʷ 

ʮʴʦʛʦ ʧʝʨʝʪʚʦʨʶʶʪʴ ʫ ʤʘʰʠʥʥʠʡ g-ʢʦʜ ʜʣʷ ʜʨʫʢʫ ʥʘ ʧʨʠʥʪʝʨʽ. ʇʨʦʮʝʩ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʫ g-ʢʦʜ ʥʘʟʠʚʘʶʪʴ ʩʣʘʡʩʠʥʛʦʤ ʪʘ ʚʠʢʦʥʫʶʪʴ ʫ ʩʧʝʮʽʘʣʴʥʽʡ 

ʧʨʦʛʨʘʤʽ-ʩʣʘʡʩʝʨʽ.  

ʇʽʜʛʦʪʦʚʢʘ ʤʦʜʝʣʽ ʜʦ 3ʜ ʜʨʫʢʫ ʚʽʜʙʫʚʘʣʘʩʷ ʫ ʩʣʘʡʩʝʨʽ Cura, ʱʦ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʦʙʠʨʘʪʠ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʜʨʫʢʫ ʧʘʨʘʤʝʪʨʠ (ʨʠʩ. 2). 

ɼʣʷ ʜʨʫʢʫ ʢʘʨʜʭʦʣʜʝʨʘ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ: ʪʝʤʧʝʨʘʪʫʨʘ 

ʝʢʩʪʨʫʜʝʨʘ ï 2350ʉ (ʧʨʠ ʨʝʢʦʤʝʥʜʦʚʘʥʽʡ 220-2400ʉ); ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʪʬʦʨʤʠ 

ï 600ʉ (ʧʨʠ ʨʝʢʦʤʝʥʜʦʚʘʥʽʡ 40-600ʉ); ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ ï 0,08 ʤʤ; ʜʽʘʤʝʪʨ ʩʦʧʣʘ 

ï 0,4 ʤʤ; ʪʠʧ ʟʘʧʦʚʥʝʥʥʷ ï ʣʽʥʽʡʥʠʡ; ʢʽʣʴʢʽʩʪʴ ʩʪʽʥʦʢ ï 1; ʚʽʜʩʦʪʦʢ ʟʘʧʦʚʥʝʥʥʷ 

ï 10%. 
 

  
ʈʠʩ. 2. ʇʨʦʮʝʩ ʩʣʘʡʩʠʥʛʫ ʤʦʜʝʣʽ ʚ ʧʨʦʛʨʘʤʽ Cura 

 

ɼʣʷ ʢʨʘʱʦʾ ʘʜʛʝʟʽʾ ʜʦ ʧʣʘʪʬʦʨʤʠ ʧʽʜ ʯʘʩ ʜʨʫʢʫ ʙʫʣʦ ʜʦʜʘʥʦ ñʶʙʢʫò, ʷʢʘ 
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ʚʠʜʘʣʷʻʪʴʩʷ ʤʝʭʘʥʽʯʥʦ ʧʽʩʣʷ ʜʨʫʢʫ ʥʘ ʝʪʘʧʽ ʧʦʩʪʦʙʨʦʙʢʠ. 

ʂʘʨʜʭʦʣʜʝʨ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʯʘʩʪʠʥ (ʬʘʡʣʽʚ): ʢʘʨʢʘʩʘ ʪʘ ʜʚʦʭ ʱʽʯʦʢ 

(ʦʜʥʘ ʟ ʪʨʠʟʫʙʦʤ), ʱʦ ʧʽʩʣʷ ʜʨʫʢʫ ʟôʻʜʥʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʛʚʠʥʪʽʚ. 

ʇʨʦʮʝʩ ʜʨʫʢʫ ʤʦʜʝʣʽ ʪʘ ʛʦʪʦʚʠʡ ʚʠʨʽʙ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 3. 

 

   
ʈʠʩ. 3. ʇʨʦʮʝʩ ʜʨʫʢʫ ʢʘʨʜʭʦʣʜʝʨʘ ʪʘ ʛʦʪʦʚʠʡ ʚʠʨʽʙ ʜʦ ʧʦʩʪʦʙʨʦʙʢʠ 

 

ɺ ʧʨʦʮʝʩʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʦʟʜʨʫʢʦʚʘʥʦʛʦ ʚʠʨʦʙʫ ʚʠʥʠʢʣʘ ʽʜʝʷ ʩʢʦʨʦʪʠʪʠ 

ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʟʘʤʽʥʠ ʦʢʨʝʤʠʭ ʜʨʽʙʥʠʭ ʜʝʪʘʣʝʡ, ʷʢʽ ʤʘʶʪʴ 

ʩʪʘʣʠʡ ʨʦʟʤʽʨ, ʥʘ ʰʪʘʤʧʦʚʘʥʽ, ʣʠʪʽ ʘʙʦ ʚʠʨʫʙʣʝʥʽ ʨʽʟʘʢʘʤʠ ʽʟ ʚʽʜʭʦʜʽʚ ʰʢʽʨʠ 

ʧʦʪʨʽʙʥʦʾ ʪʦʚʱʠʥʠ. 

ɺʠʩʥʦʚʢʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ FDM-ʜʨʫʢʫ ʪʘ 3ʜ-

ʤʦʜʝʣʶʚʘʥʥʷ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʤʦʜʝʣʽ ʙʫʜʴ-ʷʢʦʛʦ ʜʠʟʘʡʥʫ ʟ ʚʠʩʦʢʦʶ 

ʪʦʯʥʽʩʪʶ ʚʽʜʦʙʨʘʞʝʥʥʷ ʤʽʥʽʘʪʶʨʥʠʭ ʜʝʪʘʣʝʡ (ʨʝʣʴʻʬ ʪʨʠʟʫʙʘ), ʟʥʠʟʠʪʠ 

ʢʽʣʴʢʽʩʪʴ ʟʘʜʽʷʥʠʭ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʧʨʘʮʽʚʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʩʢʦʨʦʪʠʪʠ ʪʝʭʧʨʦʮʝʩʩ, 

ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ ʤʘʪʝʨʽʘʣʫ. 

ʅʘʜʟʚʠʯʘʡʥʦ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʪʘ ʝʢʦʣʦʛʽʯʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʜʨʫʢʫ 

ʧʦʣʽʤʝʨʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʚʪʦʨʠʥʥʦ ʧʝʨʝʨʦʙʣʝʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɼʨʽʙʥʽ ʜʝʪʘʣʽ 

ʤʦʞʥʘ ʚʠʛʦʪʦʚʣʷʪʠ ʪʘʢʦʞ ʽʟ ʟʘʣʠʰʢʽʚ ʰʢʽʨʠ, ʱʦ ʟʥʠʟʠʪʴ ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ 

ʚʠʨʦʙʥʠʮʪʚʘ. 
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ʋɼʂ 687.11:004.9 

ɿɸʉʊʆʉʋɺɸʅʅʗ ʂʆʄʇ'ʖʊɽʈʅʀʍ ʊɽʍʅʆʃʆɻɯʁ 
ɼʃʗ ɺɯɿʋɸʃɯɿɸʎɯɰ ʆɼʗɻʋ ɺ 3D ʉɽʈɽɼʆɺʀʑɯ 

ʆ. ɸ. ɼɯʊʂʆɺʉʔʂɸ 
ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʂʦʤʧ'ʶʪʝʨʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʦʜʷʛʫ ʥʘʡʙʽʣʴʰ ʟʘʪʨʝʙʫʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ 
ʥʘʰʦʛʦ ʯʘʩʫ. ɺʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʧʨʘʢʪʠʯʥʦ ʥʝʦʙʤʝʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʦʰʫʢʫ 
ʚʘʨʽʘʥʪʽʚ ʦʙôʻʤʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʤʦʜʝʣʝʡ ʟ ʘʚʪʦʤʘʪʠʯʥʦʶ ʚʽʟʫʘʣʽʟʘʮʽʻʶ ʬʦʨʤʠ 
ʥʘ ʝʢʨʘʥʽ ʤʦʥʽʪʦʨʘ. ʇʨʠ ʮʴʦʤʫ ʚʠʭʽʜʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʻ ʪʨʠʚʠʤʽʨʥʘ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʫʜʦʚʠ ʬʽʛʫʨʠ ʣʶʜʠʥʠ, ʧʘʨʘʤʝʪʨʠ ʦʙôʻʤʥʦ-ʧʨʦʩʪʦʨʦʚʦʾ 
ʬʦʨʤʠ ʦʜʷʛʫ ʪʘ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʢʘʥʠʥʠ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʦʜʷʛʫ ʜʦʩʪʫʧʥʽ ʥʘʩʪʫʧʥʽ 
ʧʨʦʬʝʩʽʡʥʽ ʧʨʦʛʨʘʤʠ: VIDYA (ʉɸʇʈ Assyst), CLO 3D (ʢʦʤʧʘʥʽʾ CLO Virtual 
Fashion), Marvelous designer, Runway Designer (ʉɸʇʈ OptiTex 10), ʘ ʪʘʢʦʞ 
ɽʣʝʢʪʨʦʥʥʠʡ ʤʘʥʝʢʝʥ Julivi-3D. 

ʅʘʡʙʽʣʴʰ ʚʜʦʩʢʦʥʘʣʝʥʽ ʩʠʩʪʝʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʮʴʦʤʫ ʪʝʭʥʦʣʦʛʽʾ 
ʧʘʨʘʤʝʪʨʠʟʘʮʽʾ ʽ ʤʝʪʦʜʠ ʢʦʤʙʽʥʘʪʦʨʠʢʠ. ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ 3D-ʢʦʥʩʪʨʫʶʚʘʥʥʷ 
ʦʜ̫ʛʫ ʥʘ ʝʪʘʧʽ ʭʫʜʦʞʥʴʦʾ ʧʨʦʨʦʙʢʠ ʤʦʜʝʣʝʡ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʢʦʥʘʥʥʷ 
ʥʘʩʪʫʧʥʠʭ ʬʫʥʢʮʽʡ: 1) ʚʽʟʫʘʣʽʟʘʮʽʷ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʤʦʜʝʣʝʡ ʦʜʷʛʫ ʜʦ 
ʩʪʚʦʨʝʥʥʷ ʣʝʢʘʣ ʽ ʧʦʰʠʪʪʷ ʩʘʤʦʛʦ ʚʠʨʦʙʫ; 2) ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʙʦʨʫ ʤʘʪʝʨʽʘʣʽʚ, 
ʢʦʣʴʦʨʦʚʦʛʦ ʚʠʨʽʰʝʥʥʷ ʪʘ ʩʠʤʫʣʷʮʽʾ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 
ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʤʘʡʙʫʪʥʴʦʾ ʤʦʜʝʣʽ; 3) ʬʦʨʤʫʚʘʥʥʷ ʧʨʝʟʝʥʪʘʮʽʾ ʝʩʢʽʟʽʚ ʧʦʚʥʦʾ 
ʢʦʣʝʢʮʽʾ ʤʦʜʝʣʝʡ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʦʙʫʜʫʚʘʪʠ 3D ʤʦʜʝʣʴ ʨʦʙʦʯʦʛʦ ʢʦʤʙʽʥʝʟʦʥʫ 
ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʽʟʫʘʣʴʥʦʾ ʦʮʽʥʢʠ ʡʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʨʽʰʝʥʴ, ʘ 
ʪʘʢʦʞ ʜʣʷ ʤʦʞʣʠʚʦʩʪʝʡ ʧʨʝʟʝʥʪʘʮʽʾ ʪʘ ʨʝʢʣʘʤʫʚʘʥʥʷ ʧʨʦʜʫʢʪʫ ʟʘʤʦʚʥʠʢʦʤ. 

ɺʽʟʫʘʣʽʟʘʮʽʷ ʢʦʤʙʽʥʝʟʦʥʫ ʚʠʢʦʥʫʚʘʣʘʩʷ ʚ ʧʨʦʛʨʘʤʽ Julivi-3D, ʱʦ 
ʧʝʨʝʜʙʘʯʘʻ ʧʦʧʝʨʝʜʥʶ ʧʦʙʫʜʦʚʫ ʣʝʢʘʣ ʦʜʷʛʫ ʚ ɸʈʄ ʂʦʥʩʪʨʫʢʪʦʨ ʉɸʇʈ Julivi 
[1]. ʂʦʥʩʪʨʫʢʮʽʷ ʨʦʙʦʯʦʛʦ ʢʦʤʙʽʥʝʟʦʥʫ ʧʦʙʫʜʦʚʘʥʘ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʚʠʤʦʛ 
ɻʆʉʊ 27575-87 [2] ʥʘ ʪʠʧʦʚʫ ʬʽʛʫʨʫ 188-116-100 ʟʘ ʥʘʜʘʥʠʤ ʝʩʢʽʟʦʤ. ɼʝʷʢʽ 
ʝʪʘʧʠ ʟ ʧʦʙʫʜʦʚʠ 3D ʤʦʜʝʣʽ ʨʦʙʦʯʦʛʦ ʢʦʤʙʽʥʝʟʦʥʫ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1. 

ʊʝʭʥʦʣʦʛʽʷ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʦʜʷʛʫ ʤʘʻ ʮʽʣʠʡ ʨʷʜ ʧʝʨʝʚʘʛ. 
ɿʦʢʨʝʤʘ, ʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʜʘʚʘʪʠ ʧʘʨʘʤʝʪʨʠ 3D ʤʘʥʝʢʝʥʫ ʟʘ ʜʘʥʠʤʠ 
ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʩʧʦʞʠʚʘʯʘ, ʯʠ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʟ ʙʘʟʠ ʚʽʜʧʦʚʽʜʥʠʭ ʜʦ 
ʩʪʘʥʜʘʨʪʽʚ ʨʦʟʤʽʨʥʦʾ ʪʝʭʥʦʣʦʛʽʾ.  

ɺʠʢʦʥʘʚʰʠ ʽʤʽʪʘʮʽʶ ʟʰʠʚʘʥʥʷ ʚʠʨʦʙʫ ʥʘ ʬʽʛʫʨʽ, ʢʦʥʩʪʨʫʢʪʦʨ ʤʘʻ 
ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʙʘʣʘʥʩ ʧʦʩʘʜʢʠ, ʘ ʪʘʢʦʞ ʧʨʠʙʘʚʢʠ ʥʘ ʩʚʦʙʦʜʫ ʦʙʣʷʛʘʥʥʷ 
ʥʘ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ ʚʠʨʦʙʫ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʨʝʞʠʤ ʧʝʨʝʛʣʷʜʫ ʚʠʨʦʙʫ "ʉʽʪʢʘ", 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʢʨʫʯʫʚʘʪʠ ʤʘʥʝʢʝʥ ʥʘ 360,̄ ʘ ʪʘʢʦʞ ʥʘʙʣʠʞʫʚʘʪʠ ʯʠ ʚʽʜʜʘʣʷʪʠ 
ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʨʦʙʦʯʦʤʫ ʚʽʢʥʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʥʝʩʪʠ ʢʦʨʝʢʪʠʚʠ 
ʫ ʢʦʥʩʪʨʫʢʮʽʶ ʚʠʨʦʙʫ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʦʯʽʢʫʚʘʥʫ ʷʢʽʩʪʴ ʛʦʪʦʚʦʛʦ ʢʦʤʙʽʥʝʟʦʥʫ.  

ɺʽʟʫʘʣʽʟʘʮʽʷ ʚ Julivi-3D ʜʦʟʚʦʣʷʻ ʪʦʯʥʦ ʩʠʤʫʣʶʚʘʪʠ ʬʽʟʠʢʦ-ʦʧʪʠʯʥʽ 
ʚʣʘʩʪʠʚʦʩʪʽ 23 ʚʠʜʽʚ ʤʘʪʝʨʽʘʣʽʚ, ʟʦʢʨʝʤʘ ʟʘʜʘʚʘʪʠ ʾʭ ʬʘʢʪʫʨʫ ʘʙʦ ʧʨʠʥʪʠ, 
ʢʦʣʽʨ, ʧʨʦʟʦʨʽʩʪʴ, ʩʪʫʧʽʥʴ ʚʽʜʜʟʝʨʢʘʣʝʥʥʷ, ʞʦʨʩʪʢʽʩʪʴ ʪʦʱʦ. 
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ʈʠʩ. 1. ʌʨʘʛʤʝʥʪʠ ʧʨʦʮʝʩʫ ʚʽʟʫʘʣʽʟʘʮʽʾ ʨʦʙʦʯʦʛʦ ʢʦʤʙʽʥʝʟʦʥʫ ʚ Julivi-3D  

 

ʅʘ ʝʪʘʧʽ ʨʦʟʨʦʙʢʠ 3D ʤʦʜʝʣʽ ʤʦʞʥʘ ʚʨʘʭʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʫʤʦʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʨʦʙʫ, ʦʩʦʙʣʠʚʦ ʮʝ ʚʘʞʣʠʚʦ ï ʢʦʣʠ ʧʨʦʝʢʪʫʻʪʴʩʷ ʦʜʷʛ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʄʘʥʝʢʝʥʫ ʤʦʞʥʘ ʟʘʜʘʪʠ ʧʦʟʠ, ʱʦ ʻ ʭʘʨʘʢʪʝʨʥʠʤʠ 

ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʚʠʜʽʚ ʨʦʙʽʪ, ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʟ'ʷʚʣʷʻʪʴʩʷ 

ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʜʠʥʘʤʽʯʥʠʡ ʙʘʣʘʥʩ ʚʠʨʦʙʫ ʪʘ ʡʦʛʦ ʝʨʛʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʷʢʦʩʪʽ. 

ɺʽʟʫʘʣʽʟʘʮʽʷ ʜʦʟʚʦʣʷʻ ʧʨʦʧʨʘʮʶʚʘʪʠ ʚʘʨʽʘʥʪʠ ʢʦʣʦʨʠʩʪʠʯʥʦʛʦ ʨʽʰʝʥʥʷ 

ʤʦʜʝʣʽ, ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʝ ʨʦʟʤʽʱʝʥʥʷ ʟʘʭʠʩʥʠʭ ʥʘʢʣʘʜʦʢ, ʢʠʰʝʥʴ, 

ʪʨʠʤʘʯʽʚ ʜʣʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʯʠ ʩʚʽʪʣʦʚʽʜʙʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʪʦʱʦ.  

ɺʩʝ ʚʠʱʝ ʚʢʘʟʘʥʝ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʬʫʥʢʮʽʦʥʘʣʫ ʙʽʣʴʰʦʩʪʽ ʩʫʯʘʩʥʠʭ 

ʧʨʦʛʨʘʤ ʪʨʠʚʠʤʽʨʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʦʜʷʛʫ. ʆʜʥʘʢ ʚʘʨʪʦ ʥʘʛʦʣʦʩʠʪʠ, ʱʦ ʩʘʤʘ 

ʪʝʭʥʦʣʦʛʽʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʦʜʷʛʫ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʠʪʠ ʧʨʦʪʦʪʠʧ ʚʠʨʦʙʫ ʩʘʤʝ ʥʘ 

ʝʪʘʧʽ ʨʦʟʨʦʙʢʠ ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʘ ʦʪʞʝ ï ʥʝ ʚʠʪʨʘʯʘʶʯʠ ʯʘʩ, ʽ ʨʝʩʫʨʩʠ ʥʘ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʝʨʚʠʥʥʦʛʦ ʟʨʘʟʢʘ ʚ ʤʘʪʝʨʽʘʣʽ. ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʜʘʻ ʧʨʦʩʪʽʨ ʜʣʷ 

ʚʪʽʣʝʥʥʷ ʙʫʜʴ-ʷʢʠʭ ʽʥʞʝʥʝʨʥʠʭ ʽ ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʽʜʝʡ, ʘ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ 

ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʨʦʩʫʚʘʥʥʷ ʪʦʚʘʨʫ ʥʘ ʨʠʥʢʫ. ɿʦʢʨʝʤʘ, ʦʪʨʠʤʘʥʽ 

ʟʦʙʨʘʞʝʥʥʷ ʚʠʨʦʙʫ ʥʘ ʬʽʛʫʨʠ ʫ ʨʽʟʥʠʭ ʧʨʦʝʢʮʽʷʭ ʤʦʞʫʪʴ ʩʪʘʪʠ ʦʩʥʦʚʦʶ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʢʘʪʘʣʦʛʫ ʧʨʦʜʫʢʮʽʾ, ʜʦʩʪʫʧʥʦʛʦ ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʚ 

ɯʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘʭ, ʘ ʩʠʤʫʣʷʮʽʷ ʧʨʦʭʦʜʞʝʥʥʷ ʤʘʥʝʢʝʥʫ ʥʘ ʧʦʜʽʫʤʽ ï ʜʣʷ 

ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʚʽʜʝʦ-ʨʝʢʣʘʤʠ. 

ʋ ʧʽʜʩʫʤʢʫ ʚʠʢʦʥʘʥʦʾ ʨʦʙʦʪʠ, ʤʦʜʝʣʴ ʨʦʟʨʦʙʣʝʥʦʛʦ ʨʦʙʦʯʦʛʦ 

ʢʦʤʙʽʥʝʟʦʥʫ ʟʘʪʚʝʨʜʞʝʥʘ ʟʘʤʦʚʥʠʢʦʤ ʪʘ ʟʘʧʫʱʝʥʘ ʫ ʤʘʩʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ. 
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ʋɼʂ 687 
ʇɽʈʉʇɽʂʊʀɺʀ ʇʈʆɭʂʊʋɺɸʅʅʗ ɸɼɸʇʊʀɺʅʆɻʆ ʆɼʗɻʋ 

ɼʃʗ ʃʖɼɽʁ ɿ ʋʈɸɾɽʅʀʄʀ ʂɯʅʎɯɺʂɸʄʀ 
ʆ. ʄ. ʃʋʑɽɺʉʔʂɸ, ʉ. ɻ. ʂʋʃɽʐʆɺɸ 
ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɿʘ ʜʘʥʠʤʠ ɻʝʥʰʪʘʙʫ ɿʉʋ, ʜʦ 60% ʚʽʜ ʫʩʽʭ ʪʨʘʚʤ, ʷʢʠʭ ʟʘʟʥʘʶʪʴ ʥʘ 

ʬʨʦʥʪʽ, ʩʪʘʥʦʚʣʷʪʴ ʩʘʤʝ ʧʦʨʘʥʝʥʥʷ ʢʽʥʮʽʚʦʢ ʚʽʜ ʤʽʥʥʦ-ʚʠʙʫʭʦʚʠʭ ʪʘ 

ʦʩʢʦʣʢʦʚʠʭ ʪʨʘʚʤ, ʽʥʦʜʽ ï ʫʩʢʣʘʜʥʝʥʠʭ ʥʝʤʦʞʣʠʚʽʩʪʶ ʚʯʘʩʥʦ ʦʪʨʠʤʘʪʠ 

ʥʘʣʝʞʥʫ ʤʝʜʠʯʥʫ ʜʦʧʦʤʦʛʫ. ʃʠʰʝ ʟʘ ʧʝʨʰʽ 100 ʜʥʽʚ ʚʽʡʥʠ ʢʽʣʴʢʽʩʪʴ ʦʩʽʙ 

(ʚʽʡʩʴʢʦʚʠʭ ʪʘ ʮʠʚʽʣʴʥʠʭ) ʽʟ ʘʤʧʫʪʦʚʘʥʠʤʠ ʢʽʥʮʽʚʢʘʤʠ ʧʝʨʝʚʠʱʠʣʘ ʪʠʩʷʯʫ, ʽ 

ʜʘʣʽ ʥʝʚʧʠʥʥʦ ʟʨʦʩʪʘʻ. 

ʋʢʨʘʾʥʘ ʽʟ ʽʥʦʟʝʤʥʠʤʠ ʧʘʨʪʥʝʨʘʤʠ ʥʘʣʘʛʦʜʠʣʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʪʝʟʽʚ ʽ 

ʤʦʞʣʠʚʝ ʧʨʦʪʝʟʫʚʘʥʥʷ ʟʘ ʢʦʨʜʦʥʦʤ ʫ ʨʘʤʢʘʭ ʛʫʤʘʥʽʪʘʨʥʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ. 

ɼʝʨʞʘʚʘ ʟʘʙʝʟʧʝʯʫʻ ʣʶʜʝʡ ʽʟ ʫʨʘʞʝʥʠʤʠ ʢʽʥʮʽʚʢʘʤʠ ʥʝʦʙʭʽʜʥʠʤ 

ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʢʦʤʧʣʝʢʩʦʤ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ. ʆʜʥʘʢ ʧʽʜ ʯʘʩ 

ʨʝʘʙʽʣʽʪʘʮʽʾ ʪʘʢʽ ʣʶʜʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʽʟ ʧʨʦʙʣʝʤʦʶ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʩʝʙʝ, ʩʧʨʠʡʥʷʪʪʷ ʩʝʙʝ ʥʦʚʦʛʦ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʾʭ 

ʩʦʮʽʘʣʴʥʽʡ ʘʢʪʠʚʥʦʩʪʽ, ʤʦʙʽʣʴʥʦʩʪʽ ʪʘ ʫʩʧʽʰʥʽʡ ʘʜʘʧʪʘʮʽʾ ʜʦ ʤʠʨʥʦʛʦ ʞʠʪʪʷ. 

ʉʝʨʝʜ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʽ ʟʘʛʨʦʟʣʠʚʠʭ ʩʪʘʥʽʚ ʣʶʜʝʡ, ʱʦ ʚʪʨʘʪʠʣʠ ʢʽʥʮʽʚʢʠ 

ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʙʘʞʘʥʥʷ ʞʠʪʠ, ʘʧʘʪʽʷ, ʥʝʩʧʨʠʡʥʷʪʪʷ ʥʦʚʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʚʽʜʤʦʚʘ ʚʽʜ 

ʩʧʽʣʢʫʚʘʥʥʷ, ʟʘʢʨʠʪʽʩʪʴ, ʙʝʟʩʦʥʥʷ ʽ ʬʘʥʪʦʤʥʽ ʙʦʣʽ. ʇʨʠ ʫʩʧʽʰʥʽʡ ʨʦʙʦʪʽ 

ʭʚʦʨʦʛʦ ʽʟ ʣʽʢʘʨʷʤʠ, ʨʝʘʙʽʣʽʪʦʣʦʛʘʤʠ ʪʘ ʧʩʠʭʦʣʦʛʘʤʠ, ʫ ʩʧʝʮʽʘʣʴʥʠʭ 

ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʮʝʥʪʨʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʘ ʧʩʠʭʦʣʦʛʽʯʥʘ ʪʘ ʬʽʟʠʯʥʘ 

ʘʜʘʧʪʘʮʽʷ ʜʦ ʥʦʚʦʾ ʨʝʘʣʴʥʦʩʪʽ ʪʘ ʥʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ. ʆʜʥʘʢ ʮʝʡ ʧʨʦʮʝʩ ʜʫʞʝ 

ʪʨʠʚʘʣʠʡ ʚʽʜ ʜʚʦʭ ʜʦ ʰʝʩʪʠ ʤʽʩʷʮʽʚ ʽ ʤʘʻ ʙʘʛʘʪʦ ʧʨʦʛʘʣʠʥ. ʆʜʥʽʻʶ ʽʟ ʥʠʭ ʻ 

ʚʽʜʩʫʪʥʽʩʪʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʦʜʷʛʫ ʜʣʷ ʪʠʭ ʭʪʦ ʚʪʨʘʪʠʚ ʥʦʛʫ ʯʠ ʨʫʢʫ, ʷʢʠʡ ʙʠ 

ʩʧʨʦʱʫʚʘʚ ʜʦʛʣʷʜ ʣʶʜʠʥʠ ʟʘ ʩʦʙʦʶ, ʚʽʟʫʘʣʴʥʦ ʧʨʠʭʦʚʫʚʘʚ ʚʪʨʘʯʝʥʫ ʢʽʥʮʽʚʢʫ, 

ʩʪʚʦʨʶʚʘʚ ʚʽʜʯʫʪʪʷ ʢʦʤʬʦʨʪʫ ʽ ʪʫʨʙʦʪʠ. 

ʆʜʥʠʤ ʽʟ ʚʘʛʦʤʠʭ ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ ʘʜʘʧʪʠʚʥʠʡ ʦʜʷʛ, 

ʷʢʠʡ ʧʽʜʣʘʰʪʦʚʘʥʠʡ ʧʽʜ ʧʦʪʨʝʙʠ ʣʶʜʝʡ ʽʟ ʧʦʰʢʦʜʞʝʥʠʤʠ ʢʽʥʮʽʚʢʘʤʠ, 

ʚʽʟʫʘʣʴʥʦ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʟʚʠʯʘʡʥʦʛʦ ʦʜʷʛʫ, ʘʣʝ ʜʦʟʚʦʣʷʻ ʧʦʣʝʛʰʠʪʠ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʩʝʙʝ, ʫʰʢʦʜʞʝʥʦʾ ʢʽʥʮʽʚʢʠ, ʱʦ ʚ ʮʽʣʦʤʫ ʜʦʟʚʦʣʠʪʴ ʟʤʝʥʰʠʪʠ 

ʩʦʮʽʘʣʴʥʫ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʫ ʘʜʘʧʪʘʮʽʶ ʣʶʜʠʥʠ. ʆʜʥʘʢ ʥʘ ʩʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ 

ʚʽʜʩʫʪʥʽ ʥʘʫʢʦʚʦ-ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʦʟʨʦʙʢʠ ʪʘʢʦʛʦ ʦʜʷʛʫ, ʽ ʣʶʜʠ ʽʟ ʫʨʘʞʝʥʠʤʠ 

ʢʽʥʮʽʚʢʘʤʠ ʟʤʫʰʝʥʽ ʩʘʤʦʩʪʽʡʥʦ ʧʽʜʙʠʨʘʪʠ ʩʦʙʽ ʦʜʷʛ, ʟʘʟʚʠʯʘʡ ʩʧʦʨʪʠʚʥʠʡ, 

ʟʜʘʪʥʠʡ ʭʦʯʘ ʙ ʯʘʩʪʢʦʚʦ ʚʽʜʧʦʚʽʜʘʪʠ ʾʭʥʽʤ ʚʠʤʦʛʘʤ. ʉʘʤʝ ʪʦʤʫ ʧʨʽʦʨʠʪʝʪʥʠʤ 

ʻ ʥʘʧʨʷʤʦʢ ʧʨʦʻʢʪʫʚʘʥʥʷ ʘʜʘʧʪʠʚʥʦʛʦ ʦʜʷʛʫ ʜʣʷ ʣʶʜʝʡ ʽʟ ʚʪʨʘʯʝʥʠʤʠ 

ʢʽʥʮʽʚʢʘʤʠ, ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʣʶʜʠʥʠ, ʩʪʚʦʨʝʥʥʷ ʽ ʧʽʜʪʨʠʤʢʠ 

ʾʾ ʬʽʟʠʯʥʦʛʦ ʽ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʢʦʤʬʦʨʪʫ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʾ ʫʩʧʽʰʥʦʾ 

ʨʝʘʙʽʣʽʪʘʮʽʾ. 

ʈʷʜ ʜʦʩʣʽʜʞʝʥʴ ʚʽʪʯʠʟʥʷʥʠʭ ʥʘʫʢʦʚʮʽʚ ʉʫʧʨʫʥ ʅ. ʇ., ʉʘʜʨʝʪʜʽʥʦʚʘ ʅ. ɺ., 

ɹʝʨʝʟʥʝʥʢʦ ʉ. ʄ. [1-2] ʪʘ ʾʭ ʟʘʢʦʨʜʦʥʥʠʭ ʢʦʣʝʛ [3-9] ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʩʪʚʦʨʝʥʥʷ 

ʚʠʨʦʙʽʚ ʣʝʛʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʣʷ ʣʶʜʝʡ ʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ. 

ɿʦʢʨʝʤʘ ʜʦʩʣʽʜʞʝʥʥʷ ʘʚʪʦʨʽʚ [1, 2] ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʩʪʚʦʨʝʥʥʷ ʘʜʘʧʪʠʚʥʦʛʦ 
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ʦʜʷʛʫ, ʧʨʠʟʥʘʯʝʥʦʛʦ, ʚ ʦʩʥʦʚʥʦʤʫ, ʜʣʷ ʣʶʜʝʡ-ʚʽʟʦʯʥʠʢʽʚ ʽʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ 

ʧʦʨʫʰʝʥʥʷʤʠ ʭʨʝʙʪʘ [3]. ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʨʦʟʨʦʙʣʝʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʽʜʭʦʜʠ ʪʘ ʤʦʜʝʣʴʥʽ ʨʽʰʝʥʥʷ ʢʦʩʪʶʤʫ ʫ ʩʧʦʨʪʠʚʥʦʤʫ ʩʪʠʣʽ, ʽʟ 

ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʤʬʦʨʪ ʪʘ ʻ ʙʝʟʧʝʯʥʠʤʠ, ʪʘʢ ʷʢ ʤʘʶʪʴ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʝ ʧʦʢʨʠʪʪʷ [1]. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ [3] ʦʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʝʨʛʦʥʦʤʽʯʥʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʰʚʝʡʥʠʭ ʚʠʨʦʙʽʚ, ʦʩʢʽʣʴʢʠ ʦʩʦʙʠ ʟ ʪʨʘʚʤʘʤʠ ʢʽʥʮʽʚʦʢ ʯʘʩʪʦ 

ʚʽʜʯʫʚʘʶʪʴ ʪʨʫʜʥʦʱʽ ʧʽʜ ʯʘʩ ʦʜʷʛʘʥʥʷ ʪʘ ʟʥʽʤʘʥʥʷ ʚʠʨʦʙʽʚ, ʢʦʨʠʩʪʫʚʘʥʥʷ 

ʦʢʨʝʤʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʦʜʷʛʫ. ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʩʷʛʥʝʥʴ 

ʩʫʯʘʩʥʦʩʪʽ (ʽʥʥʦʚʘʮʽʡ) ʫ ʩʬʝʨʽ ʨʘʜʽʦʝʣʝʢʪʦʥʽʢʠ, ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ, 3D 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷʤ ʢʦʤʬʦʨʪʥʦʛʦ ʽ ʩʫʯʘʩʥʦʛʦ ʦʜʷʛʫ, 

ʷʢʠʡ ʜʦʟʚʦʣʠʪʴ ʚʝʩʪʠ ʧʦʚʥʦʮʽʥʥʝ ʩʫʩʧʽʣʴʥʠʤ ʞʠʪʪʷ [4]. ʊʘʢ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʩʦʙʘʤʠ ʟ ʪʨʘʚʤʘʤʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʥʝʧʨʠʩʪʦʩʦʚʘʥʦʛʦ ʦʜʷʛʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʚʠʥʠʢʥʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʩʪʨʝʩʦʚʠʭ ʩʠʪʫʘʮʽʡ, ʘ ʪʘʢʦʞ ʫʩʢʣʘʜʥʝʥʥʷ ʪʘ 

ʦʙʤʝʞʝʥʥʷ ʾʭʥʽʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʘʤʦʩʪʽʡʥʦ ʚʠʢʦʥʫʚʘʪʠ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʽ 

ʬʫʥʢʮʽʾ [4]. 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ [1-5] ʜʦʟʚʦʣʠʚ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʦʩʥʦʚʥʦʶ 

ʜʦʩʣʽʜʞʫʚʘʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʘʜʘʧʪʠʚʥʦʛʦ ʦʜʷʛʫ, ʱʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʻ ʡʦʛʦ 

ʢʦʥʩʪʨʫʢʮʽʷ. ɸʚʪʦʨʘʤʠ [6] ʥʘʚʽʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʠʡ ʥʘʧʨʷʤʦʢ ʤʦʜʠ ï 

ʘʜʘʧʪʠʚʥʘ ʤʦʜʘ ʜʣʷ ʣʶʜʝʡ ʽʟ ʦʩʦʙʣʠʚʠʤʠ ʧʦʪʨʝʙʘʤʠ. ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʘʚʪʦʨʽʚ 

[7, 8] ʚʠʢʦʨʠʩʪʘʥʦ ʨʦʟʫʤʥʝ ʧʦʻʜʥʘʥʥʷ ʣʶʜʩʴʢʦʾ ʝʨʛʦʥʦʤʽʢʠ, ʥʦʚʽʪʥʽʭ 

ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʨʦʟʨʦʙʮʽ ʘʜʘʧʪʠʚʥʦʛʦ ʦʜʷʛʫ 

ʜʣʷ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʽʥʢʣʶʟʽʾ. ʊʘʢʦʞ ʧʨʠ ʨʦʟʨʦʙʣʝʥʥʽ ʘʜʘʧʪʠʚʥʦʛʦ ʦʜʷʛʫ 

ʜʦʩʣʽʜʥʠʢʠ [8] ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʫʯʘʩʥʽ ʢʦʤʧôʶʪʝʨʥʽ ʤʝʪʦʜʠ ʤʦʜʝʣʶʚʘʥʥʷ 

ʦʜʷʛʫ ʪʘ 3D ʚʽʨʪʫʘʣʴʥʝ ʧʨʦʪʦʪʠʧʫʚʘʥʥʷ ʦʜʷʛʫ, ʜʣʷ ʮʴʦʛʦ ʩʪʚʦʨʝʥʥʷ ʘʚʘʪʘʨʽʚ 

ʣʶʜʝʡ ʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʟ ʘʩʠʤʝʪʨʠʯʥʠʤ ʪʠʧʦʤ ʪʽʣʘ. 

ʋʩ̔ ʚʠʱʝʟʘʟʥʘʯʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʬʦʨʤʫʶʪʴ ʧʦʪʫʞʥʠʡ ʥʘʧʨʷʤʦʢ ï 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ʚʠʨʦʙʽʚ, ʦʜʥʘʢ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʘʚʣʝʥʽ ʥʘ 

ʨʦʟʨʦʙʣʝʥʥʷ ʚʠʨʦʙʽʚ ʜʣʷ ʣʶʜʝʡ ʽʟ ʪʨʘʚʤʘʪʠʯʥʠʤʠ ʫʨʘʞʝʥʥʷʤʠ ʢʽʥʮʽʚʦʢ ʻ 

ʧʦʦʜʠʥʦʢʠʤʠ ʪʘ ʥʝ ʤʽʩʪʷʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʾʭ 

ʨʝʘʙʽʣʽʪʘʮʽʾ ʪʘ ʘʜʘʧʪʘʮʽʾ. ʊʦʤʫ ʚʘʞʣʠʚʠʤ ʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʷʚʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ 

ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʪʘ ʬʽʟʠʯʥʦʾ ʨʝʘʙʽʣʽʪʘʮʽʾ ʦʩʽʙ ʧʽʩʣʷ ʪʨʘʚʤ ʢʽʥʮʽʚʦʢ ʥʘ 

ʣʽʢʘʨʥʷʥʦʤʫ ʪʘ ʧʽʩʣʷʣʽʢʘʨʥʷʥʦʤʫ ʝʪʘʧʘʭ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʟʨʫʯʥʠʭ, 

ʩʫʯʘʩʥʠʭ, ʤʦʜʥʠʭ ʚʠʨʦʙʽʚ ʣʝʛʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʪʴ ʧʦʯʫʚʘʪʠ ʩʝʙʝ 

ʙʽʣʴʰ ʚʧʝʚʥʝʥʦ ʪʘ ʩʧʨʠʷʪʠʤʫʪʴ ʰʚʠʜʰʽʡ ʘʜʘʧʪʘʮʽʾ ʜʦ ʤʠʨʥʦʛʦ ʞʠʪʪʷ. 

ʈʦʟʨʦʙʣʝʥʥʷ ʦʜʷʛʫ ʜʣʷ ʘʜʘʧʪʘʮʽʾ ʣʶʜʝʡ ʽʟ ʧʦʰʢʦʜʞʝʥʠʤʠ ʢʽʥʮʽʚʢʘʤʠ 

ʤʘʻ ʚʘʞʣʠʚʝ ʩʦʮʽʘʣʴʥʝ ʟʥʘʯʝʥʥʷ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʚʽʜʥʦʚʣʝʥʥʽ 

ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚ'ʷ ʫʯʘʩʥʠʢʽʚ ʪʘ ʛʝʨʦʾʚ ʫʢʨʘʾʥʦ-ʨʦʩʽʡʩʴʢʦʾ ʚʽʡʥʠ. ʎʝ 

ʥʘʡʤʝʥʰʘ ʧʦʜʷʢʘ, ʥʘ ʷʢʫ ʚʦʥʠ ʟʘʩʣʫʛʦʚʫʶʪʴ. ʋʩʧʽʰʥʘ ʘʜʘʧʪʘʮʽʷ 

ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʜʦʟʚʦʣʠʪʴ ʾʤ ʰʚʠʜʰʝ ʧʦʚʝʨʥʫʪʠʩʷ ʜʦ ʚʠʢʦʥʘʥʥʷ 

ʩʣʫʞʙʦʚʠʭ ʦʙʦʚ'ʷʟʢʽʚ ʪʘ ʧʽʜʚʠʱʠʪʠ ʦʙʦʨʦʥʦʟʜʘʪʥʽʩʪʴ ʥʘʰʦʾ ʢʨʘʾʥʠ. 

ʈʘʟʦʤ ʟ ʪʠʤ ʜʘʥʠʡ ʥʘʧʨʷʤʦʢ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟ ʝʢʦʥʦʤʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, 

ʦʩʢʽʣʴʢʠ ʥʘ ʩʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ ʚʽʜʩʫʪʥʽ ʧʽʜʭʦʜʠ ʜʦ ʤʘʩʦʚʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ʰʚʝʡʥʠʭ ʚʠʨʦʙʽʚ. ɺʘʨʪʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʥʘ ʩʚʽʪʦʚʦʤʫ 

ʨʠʥʢʫ ʨʦʟʨʦʙʣʝʥʥʷ ʘʜʘʧʪʠʚʥʦʛʦ ʦʜʷʛʫ ʜʣʷ ʣʶʜʝʡ ʟ ʫʨʘʞʝʥʠʤʠ ʢʽʥʮʽʚʢʘʤʠ 
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ʪʘʢʦʞ ʻ ʥʝʟʘʧʦʚʥʝʥʦʶ ʥʽʰʝʶ, ʱʦ ʟʙʽʣʴʰʫʻ ʝʢʦʥʦʤʽʯʥʫ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʮʠʭ 

ʨʦʟʨʦʙʦʢ. ʂʨʽʤ ʪʦʛʦ ʚʘʨʪʽʩʪʴ ʘʜʘʧʪʠʚʥʦʛʦ ʦʜʷʛʫ ʟʘʢʦʨʜʦʥʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʫ 

3-4 ʨʘʟʠ ʧʝʨʝʚʠʱʫʻ ʚʘʨʪʽʩʪʴ ʫʢʨʘʾʥʩʴʢʠʭ ʘʥʘʣʦʛʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʧʽʜʩʫʤʫʚʘʪʠ, ʱʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʫ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʚʠʨʦʙʽʚ ʰʚʝʡʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʥʘʧʨʘʚʣʝʥʠʭ ʥʘ ʧʨʠʰʚʠʜʰʝʥʥʷ 

ʘʜʘʧʪʘʮʽʾ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʾ ʣʶʜʝʡ ʽʟ ʫʨʘʞʝʥʠʤʠ ʢʽʥʮʽʚʢʘʤʠ ʤʘʻ ʩʫʩʧʽʣʴʥʫ ʪʘ 

ʝʢʦʥʦʤʽʯʥʫ ʮʽʥʥʽʩʪʴ ʜʣʷ ʧʦʪʨʝʙ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ. ʇʨʠ ʨʦʟʨʦʙʣʝʥʥʽ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʘʜʘʧʪʠʚʥʦʛʦ ʦʜʷʛʫ ʜʣʷ ʣʶʜʝʡ ʽʟ 

ʫʨʘʞʝʥʠʤʠ ʢʽʥʮʽʚʢʘʤʠ ʩʣʽʜ ʚʨʘʭʫʚʘʪʠ ʢʦʤʧʣʝʢʩ ʩʧʦʞʠʚʯʠʭ ʚʠʤʦʛ, ʘ ʪʘʢʦʞ 

ʦʩʦʙʣʠʚʦʩʪʽ ʫʰʢʦʜʞʝʥʴ ʪʘ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ. 

ʈʦʟʨʦʙʣʝʥʥʷ ʢʦʤʬʦʨʪʥʦʛʦ ʪʘ ʩʪʠʣʴʥʦʛʦ ʦʜʷʛʫ ʘʜʘʧʪʦʚʘʥʦʛʦ ʜʦ ʧʦʪʨʝʙ ʣʶʜʝʡ 

ʽʟ ʫʨʘʞʝʥʠʤʠ ʢʽʥʮʽʚʢʘʤʠ, ʷʢ ʜʣʷ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʪʘʢ ʽ ʜʣʷ 

ʫʨʦʯʠʩʪʠʭ ʧʦʜʽʡ, ʜʦʟʚʦʣʠʪʴ ʚʽʜʯʫʪʠ ʩʝʙʝ ʙʽʣʴʰ ʚʧʝʚʥʝʥʦ, ʧʦʢʨʘʱʠʪʠ ʾʭ 

ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʩʪʘʥ, ʥʘʣʘʛʦʜʠʪʠ ʢʦʤʫʥʽʢʘʪʠʚʥʽʩʪʴ, ʧʨʠʩʢʦʨʠʪʠ ʘʜʘʧʪʘʮʽʶ ʜʦ 

ʤʠʨʥʦʛʦ ʞʠʪʪʷ. 
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ɯʅʆɺɸʎɯʁʅɯ ɺʇʈʆɺɸɼɾɽʅʅʗ ɺ ʊɽʍʅʆʃʆɻɯɰ ɺʀɻʆʊʆɺʃɽʅʅʗ 
ɺʀʈʆɹɯɺ ɿɸ ɯʅɼʀɺɯɼʋɸʃʔʅʀʄ ɿɸʄʆɺʃɽʅʅʗʄ 

ʆ. ʇ. ʉʀʈʆʊɽʅʂʆ 
ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɯʥʜʠʚʽʜʫʘʣʴʥʝ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʜʷʛʫ ʟʘʨʘʟ ʟʥʦʚʫ ʚ ʤʦʜʽ, ʦʩʢʽʣʴʢʠ ʚ 

ʟʘʤʦʚʥʠʢʘ ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʰʠʪʠ ʦʨʠʛʽʥʘʣʴʥʫ ʤʦʜʝʣʴ, ʟ ʙʫʜʴ-ʷʢʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ 

ʥʘ ʚʣʘʩʥʫ ʬʽʛʫʨʫ. ʆʜʷʛ ʥʘ ʟʘʤʦʚʣʝʥʥʷ ʟʘʚʞʜʠ ʙʫʜʝ ʚʠʛʣʷʜʘʪʠ ʙʽʣʴʰ ʚʠʛʨʘʰʥʦ, 

ʥʽʞ ʢʫʧʣʝʥʠʡ ʚ ʤʘʛʘʟʠʥʽ, ʪʦʤʫ ʱʦ ʚʽʥ ʨʦʟʨʦʙʣʝʥʠʡ ʥʝ ʟʘ ʣʝʢʘʣʘʤʠ 

ʩʝʨʝʜʥʴʦʩʪʘʪʠʩʪʠʯʥʦʾ ʣʶʜʠʥʠ, ʘ ʥʘ ʢʦʥʢʨʝʪʥʦʛʦ ʩʧʦʞʠʚʘʯʘ [1]. 

ɯʥʜʠʚʽʜʫʘʣʴʥʠʤ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʦʜʷʛʫ ʟʘʡʤʘʶʪʴʩʷ ʘʪʝʣʴʻ ʚʠʱʦʛʦ, 

ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ ʨʦʟʨʷʜʫ, ʘ ʪʘʢʦʞ ʤʘʡʩʪʝʨʥʽ [2]. ʈʦʟʨʷʜ ʘʪʝʣʴʻ ʚʽʜʧʦʚʽʜʘʻ 

ʩʢʣʘʜʥʦʩʪʽ ʧʦʩʣʫʛ, ʱʦ ʥʠʤ ʥʘʜʘʶʪʴʩʷ, ʥʦʚʠʟʥʽ ʽ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʬʘʩʦʥʽʚ, 

ʰʠʨʦʪʽ ʘʩʦʨʪʠʤʝʥʪʫ ʛʨʫʧ ʦʜʷʛʫ, ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ. ɽʢʦʥʦʤʽʯʥʦʶ ʦʩʥʦʚʦʶ 

ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʧʦʩʣʫʛ ʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʦ ʨʦʟʨʷʜʘʭ ʻ ʽʩʪʦʪʥʘ ʨʽʟʥʠʮʷ ʚ ʮʽʥʘʭ 

ʥʘ ʧʦʩʣʫʛʠ. ʊʘʢ, ʚ ʘʪʝʣʴʻ ʚʠʱʦʛʦ ʨʦʟʨʷʜʫ ʮʽʥʠ ʥʘ 95% ʚʠʱʝ ʥʽʞ ʚ ʘʪʝʣʴʻ 

ʜʨʫʛʦʛʦ ʨʦʟʨʷʜʫ [3]. ɸ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʨʽʚʝʥʴ ʷʢʦʩʪʽ ʧʦʩʣʫʛ ʘʪʝʣʴʻ ʚʠʱʦʛʦ 

ʨʦʟʨʷʜʫ ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʠʤ. ɺʽʜʧʦʚʽʜʥʦ ʨʽʚʝʥʴ ʥʦʚʠʟʥʠ ʪʘ 

ʘʢʪʫʘʣʴʥʦʩʪʽ ʤʦʜʝʣʝʡ, ʪʝʭʥʦʣʦʛʽʾ ʧʨʠʡʤʘʥʥʷ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʤʦʚʣʝʥʥʷ 

ʧʦʚʠʥʝʥ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʦʚʠʥʦʢ ɯʊ-ʪʝʭʥʦʣʦʛʽʡ, 

ʧʨʦʛʨʝʩʠʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ. 

ʆʩʥʦʚʥʠʤʠ ʚʠʜʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʘʪʝʣʴʻ ʪʘ ʤʘʡʩʪʝʨʝʥʴ ʻ: 1) ʽʥʜʠʚʽʜʫʘʣʴʥʽ 

ʟʘʤʦʚʣʝʥʥʷ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʦʜʝʣʝʡ; 2) ʨʝʤʦʥʪ ʦʜʷʛʫ; 3) ʧʦʰʠʪʪʷ ʤʦʜʝʣʝʡ 

ʤʘʣʠʤʠ ʩʝʨʽʷʤʠ. 

ɺʠʛʦʪʦʚʣʝʥʥʷ ʦʜʷʛʫ ʟʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʟʘʤʦʚʣʝʥʥʷʤ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ 

ʩʪʘʜʽʾ ʨʦʙʽʪ: ʧʨʠʡʦʤ ʟʘʤʦʚʣʝʥʴ (ʚʠʙʽʨ ʤʦʜʝʣʽ, ʤʘʪʝʨʽʘʣʽʚ, ʟʥʷʪʪʷ ʤʽʨʦʢ, 

ʦʬʦʨʤʣʝʥʥʷ ʧʘʩʧʦʨʪʘ ʟʘʤʦʚʣʝʥʥʷ ʟ ʝʩʢʽʟʦʤ ʚʠʨʦʙʫ ʽ ʢʚʠʪʘʥʮʽʾ); ʧʽʜʛʦʪʦʚʢʫ 

ʤʘʪʝʨʽʘʣʽʚ ʜʦ ʨʦʟʢʨʦʶ; ʨʦʟʢʨʽʡ ʜʝʪʘʣʝʡ ʚʠʨʦʙʫ ʟʘʢʨʽʡʥʠʢʦʤ; ʧʽʜʛʦʪʦʚʢʫ 

ʚʠʨʦʙʫ ʜʦ ʧʨʠʤʽʨʢʠ; ʧʨʠʤʽʨʢʫ ʚʠʨʦʙʫ ʥʘ ʬʽʛʫʨʫ ʟʘʤʦʚʥʠʢʘ ʟ ʤʝʪʦʶ ʫʪʦʯʥʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʚʠʨʦʙʫ ʽ ʤʦʜʝʣʽ; ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʫ ʧʽʩʣʷ ʧʨʠʤʽʨʢʠ; ʟʜʘʯʫ 

ʛʦʪʦʚʦʛʦ ʚʠʨʦʙʫ ʟʘʤʦʚʥʠʢʫ ʟ ʧʨʠʤʽʨʢʦʶ ʥʘ ʬʽʛʫʨʽ. 

ʈʦʟʚʠʪʦʢ ʩʫʯʘʩʥʠʭ ɯʊ-ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʷʻ ʦʨʛʘʥʽʟʫʚʘʪʠ ʽ ʧʨʠʩʢʦʨʠʪʠ 

ʧʨʦʮʝʩ ʚʠʢʦʥʘʥʥʷ ʣʠʰʝ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʨʦʙʽʪ ʟʘʚʜʷʢʠ ʟʘʩʪʦʩʫʚʘʥʥʶ ʤʦʙʽʣʴʥʠʭ 

ʜʦʜʘʪʢʽʚ. ʆʜʥʠʤ ʽʟ ʙʝʟʢʦʰʪʦʚʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ ʜʣʷ 

ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ Android ʻ ʧʨʦʛʨʘʤʘ Sew Organized (ʨʠʩ. 1, ʘ) [4]. ɺʦʥʘ 

ʜʦʟʚʦʣʷʻ ʦʨʛʘʥʽʟʫʚʘʪʠ ʧʨʠʡʦʤ ʟʘʤʦʚʣʝʥʥʷ, ʟʘʬʽʢʩʫʚʘʪʠ ʦʩʦʙʠʩʪʽ ʜʘʥʽ 

ʟʘʤʦʚʥʠʢʘ (ʧʨʽʟʚʠʱʝ ʪʘ ʽʤôʷ, ʥʦʤʝʨ ʪʝʣʝʬʦʥʫ, e-mail, ʪʝʨʤʽʥ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʟʘʤʦʚʣʝʥʥʷ), ʘ ʪʘʢʦʞ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʨʦʟʤʽʨʠ ʬʽʛʫʨʠ. ɺ ʜʦʜʘʪʢʦʚʠʭ ʜʘʥʠʭ ʤʦʞʥʘ 

ʟʘʬʽʢʩʫʚʘʪʠ ʦʧʠʩ ʤʦʜʝʣʽ. ʂʨʽʤ ʮʴʦʛʦ ʧʨʦʛʨʘʤʘ ʜʦʟʚʦʣʷʻ ʚʝʩʪʠ ʦʙʣʽʢ ʪʢʘʥʠʥʠ ʪʘ 

ʬʫʨʥʽʪʫʨʠ, ʾʭ ʢʽʣʴʢʦʩʪʽ ʪʘ ʚʘʨʪʦʩʪʽ, ʱʦ ʥʘʷʚʥʽ ʚ ʘʪʝʣʴʻ. ʇʦʜʽʙʥʦʶ ʟʘ 

ʬʫʥʢʮʽʦʥʘʣʦʤ ʻ ʧʨʦʛʨʘʤʘ TailorMate (ʨʠʩ. 1, ʙ), ʱʦ ʜʦʟʚʦʣʷʻ ʩʢʣʘʩʪʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʚʠʢʦʥʘʥʥʷ ʟʘʤʦʚʣʝʥʴ; ʟʙʝʨʽʛʘʪʠ ʩʧʠʩʦʢ ʟʘʤʦʚʥʠʢʽʚ ʟ ʨʦʟʤʽʨʥʠʤʠ ʦʟʥʘʢʘʤʠ; 

ʨʦʟʨʘʭʫʚʘʪʠ ʚʠʪʨʘʪʠ ʤʘʪʝʨʽʘʣʫ; ʩʬʦʨʤʫʚʘʪʠ ʯʝʢ ʥʘ ʦʧʣʘʪʫ ʧʦʩʣʫʛ ʪʦʱʦ. 
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ʈʠʩ. 1. ʇʨʦʛʨʘʤʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʤʦʚʣʝʥʥʷ: ʘ - Sew Organized; ʙ ï TailorMate  

 

ʉʴʦʛʦʜʥʽ ʚʠʙʽʨ ʤʦʜʝʣʽ ʟʜʝʙʽʣʴʰʦʛʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʧʦʞʠʚʘʯʝʤ ʟ ʽʥʪʝʨʥʝʪ 

ʨʝʩʫʨʩʽʚ, ʪʦʤʫ ʪʝʨʤʽʥ ʧʝʨʝʛʣʷʜʫ ʽ ʚʠʙʦʨʫ ʤʦʜʝʣʝʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʤʘʢʫ 

ʩʧʦʞʠʚʘʯʘ, ʡʦʛʦ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʪʠʧʫ, ʤʦʪʦʨʠʢʠ ʽ ʨʽʚʥʷ ʟʘʜʦʚʦʣʝʥʦʩʪʽ 

ʧʨʦʧʦʟʠʮʽʻʶ. ʏʠʤ ʰʠʨʰʝ ʢʦʣʦ ʧʨʦʧʦʟʠʮʽʡ ï ʪʠʤ ʜʦʚʰʠʤ ʻ ʝʪʘʧ ʧʦʰʫʢʫ. 

ɭʜʠʥʦʶ ʫʤʦʚʦʶ ʜʣʷ ʘʪʝʣʴʻ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʥʘʷʚʥʦʩʪʽ ʽʥʪʝʨʥʝʪ ʨʝʩʫʨʩʽʚ, ʷʢʽ 

ʧʨʦʧʦʥʫʶʪʴ ʩʫʯʘʩʥʠʡ ʪʘ ʦʨʠʛʽʥʘʣʴʥʠʡ ʦʜʷʛ ʪʘ ʥʘʷʚʥʽʩʪʴ ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ 

ʩʧʝʮʽʘʣʽʩʪʘ, ʷʢʠʡ ʤʦʞʝ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʛʨʘʤʦʪʥʠʡ ʚʠʙʽʨ ʤʦʜʝʣʽ ʩʧʦʞʠʚʘʯʝʚʽ. 

ʗʢʱʦ ʤʦʜʝʣʴ ʦʜʷʛʫ ʻ ʦʨʠʛʽʥʘʣʴʥʦʶ, ʪʦ ʮʝ ʚʠʤʘʛʘʻ ʦʙʦʚôʷʟʢʦʚʦʾ ʨʦʟʨʦʙʢʠ 

ʝʩʢʽʟʫ. ɼʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʮʴʦʛʦ ʝʪʘʧʫ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʧʨʦʛʨʘʤʫ Fashion Design App (ʨʠʩ. 2.) [4], ʷʢʘ ʢʦʤʙʽʥʫʻ ʝʩʢʽʟ ʟ ʦʢʨʝʤʠʭ ʜʝʪʘʣʝʡ 

ʪʘ ʝʣʝʤʝʥʪʽʚ. ʆʜʥʘʢ ʢʽʣʴʢʽʩʪʴ ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʻ ʦʙʤʝʞʝʥʦʶ ʽ ʰʚʠʜʰʝ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʨʠ ʨʦʟʨʦʙʮʽ ʪʠʧʦʚʠʭ ʤʦʜʝʣʝʡ ʦʜʷʛʫ. ʇʨʠ ʨʦʟʨʦʙʮʽ 

ʦʨʠʛʽʥʘʣʴʥʠʭ ʤʦʜʝʣʝʡ ʬʫʥʢʮʽʦʥʘʣ ʮʽʻʾ ʧʨʦʛʨʘʤʠ ʻ ʜʝʱʦ ʦʙʤʝʞʝʥʠʤ. 
 

 
ʈʠʩ. 2. ʇʨʦʛʨʘʤʘ ʜʣʷ ʨʦʟʨʦʙʢʠ ʝʩʢʽʟʽʚ - Fashion Design App 

 

ʗʢʱʦ ʟʘ ʚʣʘʩʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʬʽʛʫʨʘ ʩʧʦʞʠʚʘʯʘ ʥʘʣʝʞʠʪʴ ʜʦ ʪʠʧʦʚʠʭ, 

ʪʦ ʨʦʟʨʦʙʢʘ ʢʦʥʩʪʨʫʢʮʽʾ ʧʦʣʷʛʘʻ ʚ ʥʘʥʝʩʝʥʽ ʤʦʜʝʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʣʝʢʘʣʘ 

ʙʘʟʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ ʥʘʷʚʥʽ ʚ ʘʪʝʣʴʻ. ʊʘʢʦʞ ʛʦʪʦʚʽ ʣʝʢʘʣʘ ʪʠʧʦʚʠʭ ʤʦʜʝʣʝʡ 

ʤʦʞʥʘ ʨʦʟʜʨʫʢʫʚʘʪʠ ʥʘ ʙʘʞʘʥʠʡ ʨʦʟʤʽʨ ʟʚʝʨʪʘʶʯʠʩʴ ʜʦ ʩʘʡʪʽʚ-ʛʝʥʝʨʘʪʦʨʽʚ 

ʣʝʢʘʣ: ɺʢrʨʦʡʢʠ ʣʝʛʢʦ [5], ʇʦʨʪʥʦʡ ʙʣʦʛ [6]. ɿʚʠʯʘʡʥʦ ʜʦ ʥʠʭ ʥʘʣʝʞʠʪʴ ʨʷʜ 

ʟʘʢʦʨʜʦʥʥʠʭ ʩʘʡʪʽʚ, ʘʣʝ ʨʦʙʦʪʘ ʟ ʥʠʤʠ ʫʪʨʫʜʥʝʥʘ ʥʘʷʚʥʽʩʪʶ ʽʥʪʝʨʬʝʡʩʫ ʥʘ 

ʘʥʛʣʽʡʩʴʢʽʡ ʤʦʚʽ, ʪʦʤʫ ʚʦʥʠ ʜʦʩʠʪʴ ʩʢʣʘʜʥʽ ʫ ʢʦʨʠʩʪʫʚʘʥʥʽ. 

ʗʢʱʦ ʞ ʬʽʛʫʨʘ ʩʧʦʞʠʚʘʯʘ ʤʘʻ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʪʠʧʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʪʦ 

ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʥʘ ʜʘʥʦʛʦ 

ʩʧʦʞʠʚʘʯʘ ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʘʤʝʪʨʽʚ ʢʦʥʩʪʨʫʢʮʽʾ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʧʨʦʛʨʘʤʫ ʉloStyler, ʷʢʘ ʧʨʦʧʦʥʫʻ ʙʣʠʟʴʢʦ 8 ʚʠʜʽʚ ʦʜʷʛʫ ʟʘ ʤʝʪʦʜʠʢʘʤʠ 

(ʎʅɼɯʐʇ, ɭʄʂʆ ʈɽɺ, ʄʶʣʣʝʨ ʪʘ ʩʠʥ). ʏʘʩ, ʷʢʠʡ ʚʠʪʨʘʯʘʻ ʢʦʥʩʪʨʫʢʪʦʨ ʧʨʠ 

ʨʦʙʦʪʽ ʟ ʧʨʦʛʨʘʤʦʶ ʧʦʣʷʛʘʻ ʫ ʚʚʝʜʝʥʥʽ ʨʦʟʤʽʨʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʧʦʞʠʚʘʯʘ ʪʘ 

ʧʨʠʙʘʚʦʢ. ʇʦʩʣʽʜʫʶʯʠʡ ʨʦʟʨʘʭʫʥʦʢ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʦʛʨʘʤʘ ʚʠʢʦʥʫʻ ʩʘʤʦʩʪʽʡʥʦ. 
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ʈʠʩ. 3. ʇʨʦʛʨʘʤʘ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʘʤʝʪʨʽʚ ʢʦʥʩʪʨʫʢʮʽʾ - CloStyler 

 

ʅʘ ʩʴʦʛʦʜʥʽ ʧʦʙʫʜʦʚʫ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʦʜʷʛʫ ʟʜʝʙʽʣʴʰʦʛʦ 
ʜʦʚʦʜʠʪʴʩʷ ʚʠʢʦʥʫʚʘʪʠ ʚ ʨʫʯʥʦʤʫ ʨʝʞʠʤʽ. ʆʜʥʠʤ ʽʟ ʥʘʡʧʨʦʩʪʽʰʠʭ ʚʘʨʽʘʥʪʽʚ 
ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʻ ʨʦʟʨʦʙʢʘ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʧʨʦʛʨʘʤʠ ɸutoCad, ʽʟ ʤʦʞʣʠʚʽʩʪʶ ʾʾ ʰʚʠʜʢʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʥʘ ʽʥʰʦʛʦ 
ʩʧʦʞʠʚʘʯʘ, ʷʢʠʡ ʟʘ ʛʘʙʘʨʠʪʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʥʘʣʝʞʠʪʴ ʜʦ ʪʽʻʾ ʞ ʨʦʟʤʽʨʥʦʾ 
ʛʨʫʧʠ. ʆʜʥʘʢ, ʨʦʙʦʪʘ ʚ ʮʽʡ ʧʨʦʛʨʘʤʽ ʚʠʤʘʛʘʻ ʥʘʷʚʥʦʩʪʽ ʧʣʦʪʝʨʘ ʘʙʦ ʡʦʛʦ 
ʧʦʰʫʢʫ, ʱʦ ʜʦʩʠʪʴ ʥʝ ʟʨʫʯʥʦ. 

ɿʚʠʯʘʡʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʧʨʦʛʨʘʤ ʉɸʇʈʆ Julivi Clo 3-D, 
ɻʨʘʮʽʷ ï ʜʦʟʚʦʣʷʶʪʴ ʚʠʩʦʢʦʧʨʦʬʝʩʽʡʥʦ ʚʠʢʦʥʫʚʘʪʠ ʮʽʣʠʡ ʨʷʜ ʝʪʘʧʽʚ ʨʦʙʽʪ 
(ʧʦʙʫʜʦʚʫ ʣʝʢʘʣ, ʚʠʢʦʥʘʥʥʷ ʨʦʟʢʣʘʜʢʠ) ʟʽ ʟʥʘʯʥʦʶ ʝʢʦʥʦʤʽʻʶ ʯʘʩʫ. ʆʜʥʘʢ, 
ʚʘʨʪʽʩʪʴ ʦʩʪʘʥʥʽʭ ʻ ʥʘʩʪʽʣʴʢʠ ʚʠʩʦʢʦʶ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʜʦʩʪʫʧʥʦʶ ʣʠʰʝ 
ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʘʪʝʣʴʻ. 

ʋʩʽ ʧʦʩʣʽʜʫʶʯʽ ʚʠʜʠ ʨʦʙʽʪ (ʨʦʟʢʨʽʡ, ʧʽʜʛʦʪʦʚʢʘ ʚʠʨʦʙʫ ʜʦ ʧʨʠʤʽʨʢʠ, 
ʧʨʠʤʽʨʢʘ ʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʫ) ʥʘʞʘʣʴ ʥʝ ʤʦʞʫʪʴ ʥʘ ʩʴʦʛʦʜʥʽ ʙʫʪʠ 
ʽʥʪʝʥʩʠʬʽʢʦʚʘʥʽ ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʜʦʚʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʊʦʤʫ ʮʽ 
ʧʠʪʘʥʥʷ ʟʘʣʠʰʘʶʪʴʩʷ ʚʽʜʢʨʠʪʠʤʠ ʥʘ ʤʘʡʙʫʪʥʻ ʽ ʚʠʤʘʛʘʶʪʴ ʧʦʜʘʣʴʰʦʛʦ 
ʨʦʟʚʠʪʢʫ ɯʊ-ʪʝʭʥʦʣʦʛʽʡ ʚ ʩʬʝʨʽ ʰʚʝʡʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

 

ʃʽʪʝʨʘʪʫʨʘ 
1. ʋʤʽʣʠʡ ʪʢʘʯ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://tkach.kiev.ua/services/individual-shuffle/. 
2. ɻʨʠʮʘʡ ʊ.ʄ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʜʷʛʫ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://vseosvita.ua/library/ harakteristika-individualnogo-virobnictva-vigotovlenna-
odagu -347937.html. 

3. ʆʨʛʘʥʽʟʘʮʽʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʜʷʛʫ ʧʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʘʤʦʚʣʝʥʥʷʭ 
[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://4ua.co.ua/manufacture/ta2ac68b 
5d43b88521216c37_0.html. 

4. ɿʘʭʘʨʢʝʚʠʯ ʆ.ɺ., ʂʦʰʝʚʢʦ ʖ.ɺ., ɺʦʚʢ ʖ.ɺ. ɸʥʘʣʽʟ ʥʘʧʨʷʤʽʚ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ ʫ ʰʚʝʡʥʽʡ ʛʘʣʫʟʽ. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï 
ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://elar.khmnu.edu.ua/jspui/bitstream/123456789/7034/1/2018% 
20%D0%97%D0%90%D0%A5%D0%90%D0%A0%D0%9A%D0%95%D0%92%D
0%98%D0%A7%20%D0%9A%D0%9E%D0%A8%D0%95%D0%92%D0%9A%D0
%9E%20%D0%92%D0%9E%D0%92%D0%9A.pdf. 

5. ɺʳʢʨʦʡʢʠ ʣʝʛʢʦ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
https://patterneasy.com/. 

6. ʇʦʨʪʥʦʡ ʙʣʦʛ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
http://portnoyblog.com/. 
 

https://vseosvita.ua/library/%20harakteristika-individualnogo
http://4ua.co.ua/manufacture/ta2ac68b
http://elar.khmnu.edu.ua/jspui/bitstream/123456789/7034/
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ʋɼʂ687.016.6:687.122 
ʎʀʌʈʆɺɯ ʉʊʈɸʊɽɻɯɰ FASHION-ɹʈɽʅɼɯɺ ï ɸɼɸʇʊʀɺʅʀʁ ʆɼʗɻ 

ʗʂ ʇɽʈʉʆʅɸʃɯɿʆɺɸʅʀʁ ʇɯɼʍɯɼ ɼʆ ʂʃɯɭʅʊɯɺ 

ʉ. ɻ. ʂʋʃɽʐʆɺɸ, ʆ.ʇ. ʃɽɹɽɼʀʅʉʔʂɸ, ʉ.ʄ. ʂʆʈʆʃʔ 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ɺʩʪʫʧ. ɼʽʜʞʠʪʘʣʽʟʘʮʽʷ, ʚʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ, ʮʠʬʨʦʚʠʡ ʦʜʷʛ ï ʩʴʦʛʦʜʥʽ 

ʮʽ ʬʨʘʟʠ ʧʦʟʥʘʯʘʶʪʴ ʥʝ ʣʠʰʝ ʧʦʧʫʣʷʨʥʽ ʪʨʝʥʜʠ, ʘ ʡ ʥʘʡʚʘʞʣʠʚʽʰʽ ʽʥʩʪʨʫʤʝʥʪʠ 

ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ fashion-ʙʽʟʥʝʩʫ. ɼʠʟʘʡʥʝʨʠ ʜʝʜʘʣʽ ʯʘʩʪʽʰʝ 

ʟʚʝʨʪʘʶʪʴʩʷ ʜʦ digital-ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʚʠʧʫʩʢʘʶʪʴ ʮʠʬʨʦʚʠʡ ʦʜʷʛ, ʷʢʠʡ ʽʩʥʫʻ 

ʣʠʰʝ ʥʘ ʝʢʨʘʥʘʭ ʩʤʘʨʪʬʦʥʽʚ. ʇʦ-ʧʝʨʰʝ, ʮʝ ʤʦʜʥʦ, ʟʨʫʯʥʦ ʪʘ ʥʝʦʙʭʽʜʥʦ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʪʘ NFT-ʘʫʢʮʽʦʥʽʚ. ʇʦ-ʜʨʫʛʝ, ʚʽʨʪʫʘʣʴʥʽ ʨʝʯʽ ï ʥʘ 

100% ʝʢʦʣʦʛʽʯʥʽ. ʊʘʢʽ ʚʠʨʦʙʠ ʥʝ ʟʥʦʰʫʶʪʴʩʷ, ʥʝ ʟʘʩʤʽʯʫʶʪʴ ʧʣʘʥʝʪʫ, ʾʭ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʝ ʧʦʪʨʝʙʫʻ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ [1]. 

ʋʩʝ ʮʝ ʧʦʚôʷʟʘʥʦ ʽ ʟ ʧʦʷʚʦʶ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʤʽʣʝʥʽʘʣʽʚ ʪʘ ʧʦʢʦʣʽʥʥʷ Z, 

ʷʢʝ ʦʙʠʨʘʻ ʡ ʢʫʧʫʻ ʽʥʘʢʰʝ, ʷʢʝ ʛʘʨʤʦʥʽʡʥʦ ʞʠʚʝ ʚ digital-ʧʨʦʩʪʦʨʽ. ʉʫʯʘʩʥʘ 

ʤʦʣʦʜʴ ʚʧʝʚʥʝʥʦ ʩʧʦʞʠʚʘʻ ʮʠʬʨʦʚʽ ʧʨʦʜʫʢʪʠ. ʇʦʢʦʣʽʥʥʷʤ Y (ʤʽʣʝʥʽʘʣʽʚ) ʪʘ 

ʧʦʢʦʣʽʥʥʷʤ Z ʮʠʬʨʦʚʘ ʤʦʜʘ ʩʧʨʠʡʤʘʻʪʴʩʷ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʥʘ ʡ ʨʽʚʥʦʟʥʘʯʥʘ ʜʦ 

ʬʽʟʠʯʥʦʾ. ʟ ʩʘʤʦʛʦ ʜʠʪʠʥʩʪʚʘ [2]. 

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʛʨʘʬʽʯʥʦʾ 

ʧʨʝʟʝʥʪʘʮʽʾ ʮʠʬʨʦʚʠʭ ʤʦʜʝʣʝʡ ʦʜʷʛʫ ʷʢ ʤʦʜʥʠʭ ʽʥʥʦʚʘʮʽʡ fashion-ʙʨʝʥʜʽʚ 

ʟʘʩʦʙʘʤʠ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ digital-ʧʨʦʻʢʪʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ 

ʤʦʜʝʣʝʡ ʰʚʝʡʥʠʭ ʚʠʨʦʙʽʚ.  

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʚʪʦʨʩʴʢʽ ʮʠʬʨʦʚʽ ʤʦʜʝʣʽ ʦʜʷʛʫ, ʦʨʽʻʥʪʦʚʘʥʽ 

ʥʘ ʩʧʦʞʠʚʘʯʽʚ ʤʦʣʦʜʰʦʾ ʚʽʢʦʚʦʾ ʛʨʫʧʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʻ ʘʢʪʠʚʥʠʤʠ 

ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʽʥʪʝʨʥʝʪʫ ʪʘ ʩʧʦʞʠʚʘʯʘʤʠ ʤʦʜʥʦʛʦ ʧʨʦʜʫʢʪʫ fahion-ʙʨʝʥʜʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʽʜʞʽʪʘʣʽʟʘʮʽʷ ï ʧʨʦʮʝʩ ʮʠʬʨʦʚʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʩʫʩʧʽʣʴʩʪʚʘ. ʋ ʍʍɯ ʩʪʦʣʽʪʪʽ ʮʠʬʨʦʚʠʡ ʩʚʽʪ ʟʤʽʥʶʻ ʟʚʠʯʥʠʡ 

ʩʧʦʩʽʙ ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʢʦʞʥʦʛʦ ʟ ʘʩʧʝʢʪʽʚ ʥʘʰʦʛʦ 

ʞʠʪʪʷ. ʏʝʪʚʝʨʪʘ ʽʥʜʫʩʪʨʽʘʣʴʥʘ ʜʽʜʞʠʪʘʣ ʨʝʚʦʣʶʮʽʷ, ʙʝʟʫʤʦʚʥʦ ʚʧʣʠʚʘʻ ʡ ʥʘ 

fashion-ʽʥʜʫʩʪʨʽʶ. ɼʽʜʞʠʪʘʣʽʟʘʮʽʷ fashion-ʽʥʜʫʩʪʨʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻ ʽʥʪʝʨʥʝʪ ʷʢ 

ʽʥʩʪʨʫʤʝʥʪ, ʷʢʠʡ ʩʧʨʦʱʫʻ, ʧʨʠʩʢʦʨʶʻ ʪʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʜʦʩʢʦʥʘʣʠʪʠ 

ʧʨʦʜʫʢʪ ʯʠ ʧʦʩʣʫʛʫ [2-4]. 

ʋʢʨʘʾʥʩʴʢʘ fashion-ʽʥʜʫʩʪʨʽʷ ʟʘʚʞʜʠ ʡʜʝ ʚ ʥʦʛʫ ʟ ʧʝʨʝʜʦʚʠʤʠ 

ʪʝʥʜʝʥʮʽʷʤʠ. ʂʦʤʘʥʜʘ ʙʨʝʥʜʘ FINCH ʜʠʚʫʻ ʧʨʦʛʨʝʩʠʚʥʠʤʠ ʧʨʦʻʢʪʘʤʠ ʥʝ 

ʣʠʰʝ ʥʘʰʫ ʢʨʘʾʥʫ, ʘ ʡ ʫʩʶ ʩʚʽʪʦʚʫ ʩʧʽʣʴʥʦʪʫ. ɺʞʝ ʟʘʨʘʟ ʮʠʬʨʦʚʠʡ ʦʜʷʛ ʩʪʘʻ 

ʩʚʦʻʨʽʜʥʠʤ ʧʨʝʜʤʝʪʦʤ ʤʠʩʪʝʮʪʚʘ. ʊʘʢʽ ʨʝʯʽ ʜʝʜʘʣʽ ʯʘʩʪʽʰʝ ʢʫʧʫʶʪʴ ʥʘ NFT-

ʘʫʢʮʽʦʥʘʭ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭʥʶ ʥʝʟʘʧʝʨʝʯʥʫ ʮʽʥʥʽʩʪʴ [1]. 

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ 

ʽʥʥʦʚʘʮʽʡ ʚ ʜʠʟʘʡʥʽ ʚʠʨʦʙʽʚ fashion-ʽʥʜʫʩʪʨʽʾ ʜʦʟʚʦʣʠʚ ʘʚʪʦʨʘʤ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ 

ʪʘ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʦʧʪʠʤʽʟʘʮʽʾ ʜʠʟʘʡʥʫ ʦʜʷʛʫ, ʱʦ ʧʦʻʜʥʫʻ 
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ʽʥʥʦʚʘʮʽʡʥʫ ʤʦʜʫ, ʝʤʦʮʽʡʥʠʡ ʜʠʟʘʡʥ ʟ ʪʝʭʥʦʣʦʛʽʻʶ IT, ʱʦ ʤʘʻ ʨʝʘʣʽʩʪʠʯʥʝ 

ʪʝʦʨʝʪʠʯʥʝ ʪʘ ʧʨʠʢʣʘʜʥʝ ʥʘʫʢʦʚʝ ʟʥʘʯʝʥʥʷ [3-5]. 

ʑʝ ʦʜʥʽʻʶ ʟ ʦʟʥʘʢ ʯʝʪʚʝʨʪʦʾ ʧʨʦʤʠʩʣʦʚʦʾ ʨʝʚʦʣʶʮʽʾ ʻ ʢʘʩʪʦʤʽʟʘʮʽʷ, 

ʪʦʙʪʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʦʙʣʷʪʠ ʧʨʦʜʫʢʪ, ʘʜʘʧʪʦʚʘʥʠʡ ʧʽʜ ʦʢʨʝʤʦʛʦ ʩʧʦʞʠʚʘʯʘ, ʟ 

ʪʠʤʠ ʚʠʤʦʛʘʤʠ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʫʚʘʪʠ [1]. 

ɺʽʜʦʤʦ, ʱʦ ʧʝʨʚʠʥʥʝ ʚʨʘʞʝʥʥʷ ʬʦʨʤʫʻʪʴʩʷ ʥʘ ʩʪʘʜʽʾ ʨʦʟʨʦʙʢʠ ʤʦʜʥʦʛʦ 

ʧʨʦʜʫʢʪʫ. ɺ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʤʦʚʘ ʡʜʝ ʧʨʦ ʮʠʬʨʦʚʠʡ ʦʜʷʛ, ʷʢʠʡ ʽʩʥʫʻ ʪʽʣʴʢʠ ʚ 

ʮʠʬʨʦʚʦʤʫ ʬʦʨʤʘʪʽ. 

ʋ ʢʣʘʩʠʯʥʦʤʫ ʤʘʨʢʝʪʠʥʛʫ [2] ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʧʨʦʩʫʚʘʥʥʷ fashion-

ʧʨʦʜʫʢʪʫ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʨʝʧʨʝʟʝʥʪʫʚʘʪʠ ʙʨʝʥʜ ʜʣʷ ʧʦʪʝʥʮʽʡʥʠʭ ʢʣʽʻʥʪʽʚ. ɿʘ 

ʩʝʤʽʦʪʠʯʥʦʶ ʢʦʥʮʝʧʮʽʻʶ [2] ʚʠʦʢʨʝʤʣʶʶʪʴ ʪʨʠ ʚʠʜʠ fashion-ʧʨʦʜʫʢʪʫ: 

fashion-ʧʨʦʜʫʢʪ-ʦʙʨʘʟ (ʚʽʟʫʘʣʽʟʘʮʽʷ); fashion-ʧʨʦʜʫʢʪ-ʦʧʠʩ (ʚʝʨʙʘʣʽʟʘʮʽʷ); 

ʨʝʘʣʴʥʠʡ fashion-ʧʨʦʜʫʢʪ (ʪʝ, ʱʦ ʽʩʥʫʻ). 

ʋ ʩʫʯʘʩʥʦʤʫ ʧʨʦʩʪʦʨʽ ʤʦʜʠ ʧʨʠ ʦʧʠʩʽ ʥʦʚʦʾ ʢʦʣʝʢʮʽʾ ʚʽʜʩʫʪʥʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʞʥʦʾ ʤʦʜʝʣʽ, ʪʦʙʪʦ çfashion-ʧʨʦʜʫʢʪ-ʦʧʠʩè ʟʘʤʽʥʶʻʪʴʩʷ 

ʡʦʛʦ ʚʽʟʫʘʣʽʟʘʮʽʻʶ (ʬʦʪʦ, ʚʽʜʝʦ) [3, 4]. 

ɺʩʽ ʧʨʦʚʝʜʝʥʽ ʪʝʦʨʝʪʠʢʦ-ʘʥʘʣʽʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʦʙʨʘʥʠʤ ʥʘʧʨʷʤʦʤ 

ʟʫʤʦʚʠʣʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʤʝʪʦʶ 

ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ ʚʠʤʦʛ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʩʧʦʞʠʚʘʯʽʚ ʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʭ 

ʟʦʚʥʽʰʥʦʩʪʽ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʠʪʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʢʣʽʻʥʪʽʚ ʚ 

ʫʤʦʚʘʭ ʦʥʣʘʡʥ ʚʟʘʻʤʦʜʽʡ ʚ ʩʫʯʘʩʥʠʭ ʢʦʥʢʫʨʝʥʪʥʠʭ ʫʤʦʚʘʭ. 

ʇʨʘʢʪʠʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʦʧʠʩʘʥʦʛʦ ʧʽʜʭʦʜʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʚʪʦʨʘʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʚʽʟʫʘʣʴʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʟʦʙʨʘʞʝʥʴ ʝʩʢʽʟʥʠʭ ʬʦʨʤ 

ʧʨʦʻʢʪʥʠʭ ʦʙʨʘʟʽʚ ʮʠʬʨʦʚʠʭ ʚʠʨʦʙʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤʠ ʢʦʤʧôʶʪʝʨʥʦʾ 

ʛʨʘʬʽʢʠ PaintTool SAI [6]. Paint Tool SAI ʧʦʧʫʣʷʨʥʠʡ, ʩʫʯʘʩʥʠʡ, ʟʨʫʯʥʠʡ 

ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʜʣʷ ʛʨʘʬʽʯʥʠʭ ʭʫʜʦʞʥʠʢʽʚ. ʎʠʤ ʛʨʘʬʽʯʥʠʤ ʨʝʜʘʢʪʦʨʦʤ 

ʢʦʨʠʩʪʫʶʪʴʩʷ ʚʽʜʦʤʽ ʘʤʝʨʠʢʘʥʩʴʢʽ ʙʣʦʛʝʨʠ-ʜʠʟʘʡʥʝʨʠ ʪʘʢʽ ʷʢ: çilonianaè, 

çHappyKsuè, çAVGURRè , ʨʠʩ. 1, 2. 
 

 
 

ʘ ʙ 

ʈʠʩ. 1. ɺʽʟʫʘʣʽʟʘʮʽʷ ʫ ʛʨʘʬʽʯʥʦʤʫ ʨʝʜʘʢʪʦʨʽ Paint Tool SAI: 

ʘ) ʦʙʨʘʟʽʚ ʩʧʦʞʠʚʘʯʽʚ ʟʘ ʥʘʜʽʩʣʘʥʠʤʠ ʬʦʪʦ; ʙ) ʮʠʬʨʦʚʠʭ ʤʦʜʝʣʝʡ ʩʫʢʦʥʴ ʥʘ ʬʽʛʫʨʘʭ 
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ɯʜʝʻʶ ʜʦ ʩʪʚʦʨʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʮʠʬʨʦʚʠʭ ʤʦʜʝʣʝʡ ʦʜʷʛʫ ʩʣʫʛʫʚʘʣʘ 

ʽʛʨʦʚʘ ʽʥʜʫʩʪʨʽʷ. ʋ ʧʨʦʮʝʩʽ digital-ʧʨʦʻʢʪʫʚʘʥʥʽ ʧʨʦʻʢʪʥʠʭ ʦʙʨʘʟʽʚ ʤʦʜʝʣʝʡ 

ʦʜʷʛʫ ʫ ʛʨʘʬʽʯʥʦʤʫ ʨʝʜʘʢʪʦʨʽ Paint Tool SAI ʚʠʢʦʨʠʩʪʘʥʽ ʟʘʩʦʙʠ, ʦʟʜʦʙʣʝʥʥʷ 

ʚʠʨʦʙʽʚ ʽ ʾʭ ʝʣʝʤʝʥʪʽʚ ʜʦʟʚʦʣʠʣʦ ʦʪʨʠʤʘʪʠ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʽ ʝʩʪʝʪʠʯʥʽ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʚʠʨʦʙʽʚ, ʪʠʤ ʩʘʤʠʤ ʚʽʜʢʨʠʚʘʶʯʠ ʥʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʚʠʪʢʫ fashion-ʽʥʜʫʩʪʨʽʾ. ʎʠʬʨʦʚʽ ʤʦʜʝʣʽ ʩʫʢʦʥʴ (ʨʠʩ. 1, ʙ) 

ʤʘʶʪʴ ʬʫʥʢʮʽʶ ʚʽʨʪʫʘʣʴʥʦʾ 3D-ʘʥʽʤʘʮʽʾ, ʷʢʘ ʩʧʨʘʮʴʦʚʫʻ ʥʘ ʢʘʤʝʨʽ ʩʤʘʨʪʬʦʥʘ, 

ʢʦʣʠ ʾʾ ʥʘʚʦʜʷʪʴ ʥʘ ʚʠʨʽʙ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʘʛʨʘʤ-ʬʽʣʴʪʨʘ. 
 

  
ʈʠʩ. 2. ɺʽʟʫʘʣʽʟʘʮʽʷ ʮʠʬʨʦʚʠʭ ʤʦʜʝʣʝʡ ʯʦʣʦʚʽʯʦʛʦ ʦʜʷʛʫ 

 

ɼʦ ʢʦʞʥʦʛʦ ʢʦʤʧʣʝʢʪʫ ʯʦʣʦʚʽʯʦʛʦ ʮʠʬʨʦʚʦʛʦ ʦʜʷʛʫ (ʨʠʩ. 2) ʪʘʢʦʞ ʙʫʣʦ 

ʜʦʜʘʥʦ ʢʽʣʴʢʘ ʚʽʨʪʫʘʣʴʥʠʭ ʝʬʝʢʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʦʜʠʥ ʢʦʩʪʶʤ ʤʦʞʝ 

ʧʝʨʝʪʚʦʨʶʚʘʪʠʩʷ ʥʘ ʪʨʠ ʮʠʬʨʦʚʽ ʦʙʨʘʟʠ, ʟʤʽʥʶʶʯʠ ʘʥʽʤʘʮʽʶ, ʧʨʠʥʪ ʯʠ ʢʦʣʽʨ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʮʠʬʨʦʚʠʡ ʦʜʷʛ ʟʨʦʙʣʝʥʠʡ ʟ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʩʧʦʞʠʚʘʯʽ 

ʥʽʢʦʣʠ ʥʝ ʤʦʛʣʠ ʙ ʥʦʩʠʪʠ ʚ ʨʝʘʣʴʥʦʤʫ ʩʚʽʪʽ ʯʝʨʝʟ ʟʘʢʦʥʠ ʬʽʟʠʢʠ. ʇʣʘʥʫʻʪʴʩʷ 

ʧʨʦʧʦʥʫʚʘʪʠ ʦʜʷʛ ʥʘ ʩʚʦʻʤʫ ʚʝʙ-ʩʘʡʪʽ. ɸ ʧʦʪʽʤ ʧʦʻʜʥʫʚʘʪʠ ʮʠʬʨʦʚʠʡ ʦʜʷʛ ʽʟ 

ʥʘʜʘʥʦʶ ʩʧʦʞʠʚʘʯʝʤ ʬʦʪʦʛʨʘʬʽʻʶ ʪʘ ʜʦʜʘʚʘʪʠ ʪʽʥʽ ʪʘ ʽʥʰʽ ʨʝʘʣʽʩʪʠʯʥʽ 

ʝʣʝʤʝʥʪʠ. 

ʆʪʨʠʤʘʚʰʠ ʚʣʘʩʥʽ ʬʦʪʦ ʫ ʮʴʦʤʫ ʮʠʬʨʦʚʦʤʫ ʦʜʷʟʽ ʩʧʦʞʠʚʘʯ ʤʦʞʝ 

ʧʫʙʣʽʢʫʚʘʪʠ ʾʭ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʩʪʚʦʨʶʶʯʠ ʥʦʚʠʡ ʢʦʥʪʝʥʪ ʽ ʥʝ 

ʚʠʪʨʘʯʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʚʝʣʠʢʽ ʛʨʦʰʽ ʥʘ ʢʫʧʽʚʣʶ ʥʦʚʠʭ ʦʙʨʘʟʽʚ, ʷʢʽ ʙʫʜʫʪʴ ʥʝ 

ʧʦʪʨʽʙʥʽ ʧʽʩʣʷ. ʂʦʨʠʩʪʫʶʯʠʩʴ ʮʽʻʶ ʪʝʭʥʦʣʦʛʽʻʶ ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʚʠʚʯʘʪʠ 

ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʢʦʣʽʨʥʽ ʪʨʝʥʜʠ ʤʦʜʥʠʭ ʧʦʢʘʟʽʚ, ʧʦʨʽʚʥʶʚʘʪʠ ʨʦʙʦʪʠ ʜʠʟʘʡʥʝʨʽʚ  

ʽ ʨʝʘʣʽʟʫʚʘʪʠ ʾʭ ʫ ʥʦʚʽ ʚʣʘʩʥʽ ʮʠʬʨʦʚʽ ʤʦʜʝʣʽ ʦʜʷʛʫ. 

ʈʦʟʨʦʙʣʝʥʽ ʮʠʬʨʦʚʽ ʤʦʜʝʣʽ ʦʜʷʛʫ ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʪʠʭ ʩʧʦʞʠʚʘʯʽʚ, ʭʪʦ 

ʚʠʨʘʞʘʻ ʩʝʙʝ ʚ ʩʦʮʤʝʨʝʞʘʭ ʯʝʨʝʟ ʚʙʨʘʥʥʷ, ʘʜʞʝ ʙʫʜʴ-ʷʢʠʡ ʦʙʨʘʟ ʤʦʞʥʘ 

ʚʪʽʣʠʪʠ ʚʽʨʪʫʘʣʴʥʦ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʠʪʨʘʪʘʤʠ. ʗʢ ʨʝʟʫʣʴʪʘʪ, ʮʝ ʩʪʚʦʨʶʻ 

ʚʨʘʞʝʥʥʷ ʽʜʝʘʣʴʥʦʛʦ ʞʠʪʪʷ ʚ Instagram. 
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ɺʠʩʥʦʚʢʠ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʦʧʠʩʫʶʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʠ ʮʠʬʨʦʚʠʭ ʩʪʨʘʪʝʛʽʡ 

fashion-ʙʨʝʥʜʽʚ ʪʘ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ. ɼʦʚʝʜʝʥʦ ʢʦʨʠʩʪʴ, ʮʽʥʥʽʩʪʴ ʪʘ 

ʚʘʞʣʠʚʽʩʪʴ ʮʠʬʨʦʚʦʾ ʤʦʜʠ. 

ʇʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʥʘ ʧʨʠʢʣʘʜʽ ʘʚʪʦʨʩʴʢʠʭ ʨʦʙʽʪ ʤʦʞʣʠʚʦʩʪʽ ʽʥʪʝʛʨʘʮʽʾ 

ʽʥʥʦʚʘʮʽʡ ʫ ʮʠʬʨʦʚʽ ʤʦʜʝʣʽ ʰʚʝʡʥʠʭ ʚʠʨʦʙʽʚ: ʨʦʟʨʦʙʣʝʥʦ ʩʝʨʽʶ ʧʨʦʪʦʪʠʧʽʚ 

ʮʠʬʨʦʚʦʛʦ ʦʜʷʛʫ ʟ ʧʨʠʥʪʘʤʠ ʪʘ ʟ ʝʬʝʢʪʘʤʠ ʜʝʢʦʨʫʚʘʥʥʷ ʩʚʽʪʣʦ ʜʽʦʜʘʤʠ ʫ 

ʛʨʘʬʽʯʥʦʤʫ ʨʝʜʘʢʪʦʨʽ Paint Tool SAI. 
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ʋɼʂ687.016.6:687.122 
ʇʉʀʍʆʊɽʍʅʆʃʆɻɯɰ ʋ FASHION-ɹɯɿʅɽʉɯ 

ʉ. ɻ. ʂʋʃɽʐʆɺɸ 
ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺʩʪʫʧ. ɿʘ ʫʤʦʚ ʧʝʨʝʥʘʩʠʯʝʥʥʷ ʨʠʥʢʫ ʢʦʥʢʫʨʫʶʪʴ ʥʝ ʪʦʚʘʨʠ, ʘ 
ʦʩʦʙʣʠʚʦʩʪʽ ʾʭ ʩʧʨʠʡʥʷʪʪʷ. ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʙʽʟʥʝʩʫ ʥʝʦʙʭʽʜʥʦ ʥʝ ʧʨʦʩʪʦ 
ʟʥʘʪʠ ʧʦʪʨʝʙʠ ʩʧʦʞʠʚʘʯʽʚ, ʘ ʚʠʧʝʨʝʜʞʘʪʠ ʾʭ ʥʘ ʢʽʣʴʢʘ ʢʨʦʢʽʚ, ʬʦʨʤʫʚʘʪʠ ʧʦʧʠʪ 
ʪʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʦʚʝʜʽʥʢʫ ʩʧʦʞʠʚʘʯʽʚ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʝʬʝʢʪʫ 
ʚʠʨʦʙʥʠʢʠ ʽ ʚʣʘʩʥʠʢʠ ʫ fashion-ʙʽʟʥʝʩʽ ʚʜʘʶʪʴʩʷ ʜʦ ʧʦʰʫʢʫ ʥʝʪʨʘʜʠʮʽʡʥʠʭ 
ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʚʯʝʥʥʷ ʜʫʤʢʠ ʪʘ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʚʧʣʠʚʽʚ ʥʘ ʧʦʚʝʜʽʥʢʦʚʽ ʨʝʘʢʮʽʾ 
ʩʧʦʞʠʚʘʯʽʚ [1]. 

ʎʝʥʪʨʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ʩʫʯʘʩʥʦʛʦ fashion-ʙʽʟʥʝʩʫ ï ʥʝ ʷʢ ʚʠʨʦʙʠʪʠ ʪʦʚʘʨ, 
ʘ ʷʢ ʡʦʛʦ ʫʩʧʽʰʥʦ ʧʨʦʜʘʪʠ. ʂʦʥʢʫʨʝʥʮʽʷ ʤʽʞ fashion-ʙʨʝʥʜʘʤʠ ʧʦʩʪʽʡʥʦ 
ʟʨʦʩʪʘʻ ʽ ʢʦʞʝʥ ʥʘʤʘʛʘʻʪʴʩʷ çʚʽʜʚʦʶʚʘʪʠè ʩʦʙʽ ʷʢʥʘʡʙʽʣʴʰʝ ʘʫʜʠʪʦʨʽʾ. 

ʄʝʪʦʶ ʩʪʘʪʪʽ ̒  ʚʠʩʚʽʪʣʝʥʥʷ ʧʠʪʘʥʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʩʠʭʦʪʝʭʥʦʣʦʛʽʡ ʫ 
fashion-ʙʽʟʥʝʩʽ.  

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ̒  ʧʨʦʮʝʩ ʩʧʨʷʤʦʚʘʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʩʧʦʞʠʚʘʯʽʚ 
ʤʦʜʥʠʭ ʧʨʦʜʫʢʪʽʚ fashion-ʙʨʝʥʜʽʚ.  

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ̒  ʧʩʠʭʦʪʝʭʥʦʣʦʛʽʾ ʢʦʣʴʦʨʫ ʫ fashion-ʙʽʟʥʝʩʽ. 
ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: 
1. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʫʪʥʽʩʪʴ ʧʩʠʭʦʪʝʭʥʦʣʦʛʽʡ ʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ fashion-ʙʽʟʥʝʩʽ. 
2. ɼʦʩʣʽʜʠʪʠ ʦʩʥʦʚʥʽ ʧʨʘʚʠʣʘ ʩʫʯʘʩʥʦʾ ʙʨʝʥʜ-ʢʦʣʦʨʠʩʪʠʢʠ ʯʝʨʝʟ 

ʚʠʚʯʝʥʥʷ ʧʩʠʭʦʣʦʛʽʾ ʩʧʨʠʡʥʷʪʪʷ ʢʦʣʴʦʨʽʚ. 
3. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʢʦʣʽʨʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʩʝʤʽʦʪʠʯʥʦʤʫ ʽ 

ʩʝʤʘʥʪʠʯʥʦʤʫ ʘʩʧʝʢʪʘʭ ʽ ʩʬʦʨʤʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʧʩʠʭʦʩʝʤʘʥʪʠʢʠ ʢʦʣʴʦʨʫ, 
ʷʢʽ ʚʨʘʭʦʚʫʶʪʴʩʷ ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ ʜʦ ʚʚʝʜʝʥʥʷ ʚʠʨʦʙʥʠʢʦʤ ʥʦʚʦʛʦ ʤʦʜʥʦʛʦ 
ʧʨʦʜʫʢʪʫ fashion-ʙʨʝʥʜʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. 
ʇʩʠʭʦʪʝʭʥʦʣʦʛʽʾ ʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ fashion-ʙʽʟʥʝʩʽ 

ɸʢʪʠʚʥʽ ʩʧʨʦʙʠ ʚʠʢʦʨʠʩʪʘʪʠ ʧʩʠʭʽʢʫ ʣʶʜʠʥʠ, ʦʩʦʙʣʠʚʦ ʥʝʩʚʽʜʦʤʝ ï
ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʘ ʩʪʨʘʪʝʛʽʷ, ʜʦ ʷʢʦʾ ʣʶʜʩʪʚʦ ʚʜʘʚʘʣʦʩʷ ʱʝ ʟ ʘʥʪʠʯʥʠʭ 
ʯʘʩʽʚ. ʉʴʦʛʦʜʥʽ ʫ ʨʦʟʧʦʨʷʜʞʝʥʥʽ ʨʝʢʣʘʤʽʩʪʽʚ ʪʘ ʬʘʭʽʚʮʽʚ ʫ ʩʬʝʨʽ PR ʧʦʪʫʞʥʠʡ 
ʘʨʩʝʥʘʣ ʢʨʝʘʪʠʚʥʠʭ ʥʝʡʨʦʪʝʭʥʽʯʥʠʭ ʤʝʪʦʜʠʢ, ʷʢʽ, ʟʘʛʣʠʙʣʶʶʯʠʩʴ ʫ ʥʝʩʚʽʜʦʤʝ, 
ʩʪʚʦʨʶʶʪʴ ʥʦʚʽ ʥʘʩʪʘʥʦʚʠ, ʬʦʨʤʫʶʯʠ ʙʘʞʘʥʥʷ ʡ ʧʨʠʩʪʨʘʩʪʽ, ʘ ʚʽʜʪʘʢ ï ʧʦʪʨʝʙʠ. 

ʇʩʠʭʦʪʝʭʥʦʣʦʛʽʾ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʽʚ, ʧʨʠʡʦʤʽʚ ʽ ʩʧʦʩʦʙʽʚ 
ʧʨʦʚʝʜʝʥʥʷ ʩʧʨʷʤʦʚʘʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʦʢʨʝʤʠʭ ʽʥʜʠʚʽʜʽʚ ʽ ʥʘ ʛʨʫʧʠ ʟ ʤʝʪʦʶ 
ʚʠʨʽʰʝʥʥʷ ʧʝʚʥʠʭ ʟʘʚʜʘʥʴ. ɻʦʣʦʚʥʘ ʤʝʪʘ ʙʫʜʴ-ʷʢʦʛʦ ʢʦʥʪʘʢʪʫ ï ʚʠʢʣʠʢʘʪʠ 
ʙʘʞʘʥʽ ʟʤʽʥʠ ʫ ʩʚʽʜʦʤʦʩʪʽ ʪʘ ʥʝʩʚʽʜʦʤʦʤʫ, ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʝʤʦʮʽʡʥʠʭ ʩʪʘʥʽʚ, 
ʩʪʠʤʫʣʶʚʘʥʥʷ ʧʝʚʥʠʭ ʪʠʧʽʚ ʧʦʚʝʜʽʥʢʠ. ʉʧʨʷʤʦʚʘʥʠʡ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚ ʥʘ 
ʩʧʦʞʠʚʘʯʘ ʰʚʝʡʥʠʭ ʚʠʨʦʙʽʚ, ʷʢ ʤʦʜʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʜʝʢʽʣʴʢʦʭ 
ʚʠʤʽʨʘʭ: ʟʤʽʩʪʦʚʦʤʫ ʽ ʬʦʨʤʘʣʴʥʦʤʫ [1]. 

ʇʩʠʭʦʪʝʭʥʦʣʦʛʽʷ ʢʦʣʴʦʨʫ 

ʆʜʥʠʤ ʽʟ ʚʘʛʦʤʠʭ ʨʽʟʥʦʚʠʜʽʚ ʧʩʠʭʦʪʝʭʥʦʣʦʛʽʡ ʫ fashion-ʙʽʟʥʝʩʽ ʻ 

ʧʩʠʭʦʪʝʭʥʦʣʦʛʽʷ ʢʦʣʴʦʨʫ. ʗʢ ʧʦʢʘʟʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ [2], 80% 
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ʢʦʣʴʦʨʫ ʡ ʩʚʽʪʣʘ çʧʦʛʣʠʥʘʶʪʴʩʷè ʥʝʨʚʦʚʦʶ ʩʠʩʪʝʤʦʶ ʡ ʪʽʣʴʢʠ 20% ï ʟʦʨʦʤ. 

ʂʦʣʽʨ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʟʘʛʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ 

ʤʦʜʥʦʛʦ ʧʨʦʜʫʢʪʫ fashion-ʙʨʝʥʜʫ ʽ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʢʦʣʴʦʨʠ ʤʘʶʪʴ ʧʝʚʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚʣʘʩʪʠʚʽ ʾʤ ʚʽʜ ʧʨʠʨʦʜʠ [2]. 

ʆʪʞʝ, çʥʝʡʨʦʤʘʨʢʝʪʠʥʛè ï ʮʝ ʧʨʘʢʪʠʯʥʠʡ ʨʦʟʜʽʣ ʥʝʡʨʦʝʢʦʥʦʤʽʢʠ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʚʠʚʯʘʪʠ ʥʝʫʩʚʽʜʦʤʣʝʥʽ ʨʝʘʢʮʽʾ ʘʫʜʠʪʦʨʽʾ ʥʘ ʨʝʢʣʘʤʥʽ ʧʦʜʨʘʟʥʠʢʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʤʝʪʦʜʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʥʝʡʨʦʥʥʠʭ 

ʧʨʦʮʝʩʽʚ ʪʘ ʩʧʦʥʫʢʘʪʠ ʩʧʦʞʠʚʘʯʽʚ ʜʦ ʧʦʪʨʽʙʥʦʾ ʜʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ 

ʩʪʠʤʫʣʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʫʩʽ ʢʘʥʘʣʠ ʩʧʨʠʡʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ. ʥʠʥʽ 

ʤʘʨʢʝʪʦʣʦʛʠ ʪʘ ʨʝʢʣʘʤʽʩʪʠ ʤʘʶʪʴ ʧʦʪʫʞʥʠʡ ʘʨʩʝʥʘʣ ʢʨʝʘʪʠʚʥʠʭ 

ʥʝʡʨʦʪʝʭʥʽʯʥʠʭ ʤʝʪʦʜʠʢ, ʷʢʽ, ʚʧʣʠʚʘʶʯʠ ʥʘ ʥʝʩʚʽʜʦʤʝ, ʩʪʚʦʨʶʶʪʴ ʥʦʚʽ 

ʫʩʪʘʥʦʚʢʠ ʪʘ ʧʦʚʝʜʽʥʢʦʚʽ ʥʦʨʤʠ, ʬʦʨʤʫʶʯʠ ʙʘʞʘʥʥʷ ʪʘ ʧʦʪʨʝʙʠ. 

ʇʩʠʭʦʣʦʛʽʷ ʢʦʣʴʦʨʫ ï ʚʠʜ ʥʝʡʨʦʤʘʨʢʝʪʠʥʛʫ, ʷʢʠʡ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʟʜʽʡʩʥʝʥʥʽ ʚʧʣʠʚʫ ʥʘ ʧʦʚʝʜʽʥʢʫ ʩʧʦʞʠʚʘʯʽʚ ʯʝʨʝʟ ʢʦʣʴʦʨʦʚʽ ʨʽʰʝʥʥʷ. ɿʥʘʶʯʠ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʩʧʨʠʡʥʷʪʪʷ ʢʦʣʴʦʨʫ ʩʧʦʞʠʚʘʯʘʤʠ ʪʘ ʮʽʣʴʦʚʽ ʩʝʛʤʝʥʪʠ ʨʠʥʢʫ, 

ʧʨʦʚʽʜʥʽ ʩʚʽʪʦʚʽ ʢʦʤʧʘʥʽʾ ʨʽʟʥʠʭ ʚʠʜʽʚ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʫ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʩʠʤʚʦʣʘʭ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʟʘ ʢʦʣʴʦʨʦʤ. ʆʧʪʠʤʘʣʴʥʠʡ ʚʠʙʽʨ 

ʢʦʣʴʦʨʫ ʤʦʜʥʦʾ fashion-ʧʨʦʜʫʢʮʽʾ, ʟʦʙʨʘʞʝʥʥʷ, ʥʘʧʠʩʫ, ʚʨʘʭʦʚʫʶʯʠ ʧʨʠ ʮʴʦʤʫ 

ʥʘʮʽʦʥʘʣʴʥʦ-ʝʪʥʽʯʥʽ, ʽʩʪʦʨʠʯʥʽ ʪʘ ʨʝʣʽʛʽʡʥʽ ʘʩʧʝʢʪʠ, ʟʤʦʞʝ ʷʢʽʩʥʦ ʘʢʪʠʚʽʟʫʚʘʪʠ 

ʧʨʦʜʘʞʽ. ɺʤʽʣʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʧʦʻʜʥʘʥʥʷ ʢʦʣʴʦʨʽʚ ʜʦʧʦʤʘʛʘʻ ʚʽʟʫʘʣʴʥʦʤʫ 

ʧʨʝʜʩʪʘʚʣʝʥʥʶ ʦʙʨʘʥʦʾ ʧʦʟʠʮʽʾ ʪʦʚʘʨʫ, ʘʢʪʠʚʽʟʘʮʽʾ ʧʨʦʜʘʞʫ ʪʘ ʘʩʦʮʽʘʮʽʾ ʥʘ 

ʥʝʩʚʽʜʦʤʦʤʫ ʨʽʚʥʽ ʢʦʣʴʦʨʫ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʪʦʚʘʨʦʤ. 

ʇʩʠʭʦʩʝʤʘʥʪʠʢʘ ï ʨʦʟʜʽʣ ʟʘʛʘʣʴʥʦʾ ʧʩʠʭʦʣʦʛʽʾ, ʱʦ ʚʠʚʯʘʻ ʧʨʦʮʝʩʠ 

ʬʦʨʤʫʚʘʥʥʷ ʽ ʧʩʠʭʦʣʦʛʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʟʥʘʯʝʥʴ. 

ʆʙ'ʻʢʪ ʧʩʠʭʦʩʝʤʘʥʪʠʢʠ ʢʦʣʴʦʨʫ: 

- ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʢʦʣʽʨʥʠʭ ʘʩʦʮʽʘʮʽʡ;  

- ʚʧʣʠʚ ʢʦʣʴʦʨʫ ʥʘ ʝʤʦʮʽʡʥʠʡ ʩʪʘʥ,  

- ʦʩʦʙʣʠʚʦʩʪʽ ʟʤʽʥʠ ʩʧʨʠʡʥʷʪʪʷ ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ ʦʜʷʛʫ ʧʽʜ ʚʧʣʠʚʦʤ 

ʢʦʣʴʦʨʫ. 

ʂʣʘʩʠʬʽʢʫʶʯʠ ʤʦʜʝʣʽ ʧʦʚʝʜʽʥʢʠ ʩʧʦʞʠʚʘʯʽʚ, ʷʢʽ ʧʦʷʩʥʶʚʘʣʠ ʾʾ ʩʫʪʥʽʩʪʴ 

ʪʘ ʩʢʣʘʜʘʣʠ ʦʩʥʦʚʫ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʨʦʟʚʠʪʢʫ 

ʩʫʩʧʽʣʴʩʪʚʘ ʽ ʪʝʦʨʽʾ ʤʘʨʢʝʪʠʥʛʫ, ʚʠʜʽʣʷʶʪʴ ʯʦʪʠʨʠ ʧʽʜʭʦʜʠ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ: 

1) ʤʽʢʨʦʝʢʦʥʦʤʽʯʥʠʡ; 

2) ʧʩʠʭʦʣʦʛʽʯʥʠʡ; 

3) ʩʦʮʽʦʣʦʛʽʯʥʠʡ; 

4) ʽʥʪʝʛʨʦʚʘʥʠʡ. 

ɺʧʣʠʚ ʢʦʣʴʦʨʫ ʥʘ ʣʶʜʠʥʫ ʚʘʨʪʦ ʨʦʟʛʣʷʜʘʪʠ ʟ ʧʦʟʠʮʽʡ ʧʩʠʭʦʣʦʛʽʾ, 

ʬʽʟʽʦʣʦʛʽʾ ʪʘ ʝʩʪʝʪʠʢʠ, ʨʠʩ. 1. 
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ʈʠʩ. 1. ɸʩʧʝʢʪʠ ʧʨʦʙʣʝʤʠ ʢʦʣʽʨʥʦʾ ʩʝʤʘʥʪʠʢʠ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʣʽʨ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʚʽʜʪʽʥʢʽʚ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ ʩʪʽʡʢʫ 

ʩʝʤʘʥʪʠʯʥʫ ʩʪʨʫʢʪʫʨʫ, ʩʧʽʚʚʽʜʥʝʩʝʥʫ ʟ ʝʤʦʮʽʡʥʦ-ʦʩʦʙʠʩʪʽʩʥʠʤʠ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʣʶʜʠʥʠ. ʂʦʣʽʨ ʻ ʩʘʤʦʩʪʽʡʥʦʶ ʩʠʩʪʝʤʦʶ ʦʨʽʻʥʪʘʮʽʾ ʫ ʜʽʡʩʥʦʩʪʽ, 

ʧʨʠʯʦʤʫ ʪʘʢʦʶ ʩʠʩʪʝʤʦʶ, ʱʦ ʟʜʘʪʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʤʧʣʝʢʩʥʫ ʟʤʽʥʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ ʽʥʜʠʚʽʜʘ, ʤʠʥʘʶʯʠ ʩʚʽʜʦʤʽʩʪʴ, ʘ ʪʘʢʦʞ ʪʦʯʥʦ 

ʩʠʛʥʘʣʽʟʫʚʘʪʠ ʧʨʦ ʮʶ ʟʤʽʥʫ, 
 

ɹʨʝʥʜ-ʢʦʣʦʨʠʩʪʠʢʘ fashion-ʙʨʝʥʜʽʚ 

ʂʦʣʽʨ ʻ ʩʠʤʚʦʣʦʤ ʡ ʽʜʝʥʪʠʬʽʢʘʪʦʨʦʤ fashion-ʧʨʦʜʫʢʮʽʾ, ʪʦʤʫ ʡʦʤʫ 

ʣʠʯʠʪʴ ʚʠʜʽʣʷʪʠʩʷ ʥʘ ʢʦʣʽʨʥʦʤʫ ʨʽʟʥʦʤʘʥʽʪʪʽ ʢʦʥʢʫʨʝʥʪʽʚ ʽ ʙʫʪʠ ʚʧʽʟʥʘʚʘʥʠʤ 

ʥʘ ʙʫʜʴ-ʷʢʽʡ ʧʦʚʝʨʭʥʽ ʨʝʢʣʘʤʥʠʭ ʥʦʩʽʾʚ. ʅʦʚʽʪʥʽʤ ʩʧʦʩʦʙʦʤ ʚʠʜʽʣʝʥʥʷ ʩʚʦʛʦ 

ʪʦʚʘʨʫ ʩʝʨʝʜ ʽʥʰʠʭ ʧʦʜʽʙʥʠʭ ʩʪʘʣʘ ʙʨʝʥʜ-ʢʦʣʦʨʠʩʪʠʢʘ ï ʮʝ ʤʘʨʢʝʪʠʥʛʦʚʠʡ 

ʽʥʩʪʨʫʤʝʥʪ ʚʧʣʠʚʫ ʥʘ ʮʽʣʴʦʚʫ ʘʫʜʠʪʦʨʽʶ ʯʝʨʝʟ ʚʠʚʯʝʥʥʷ ʧʩʠʭʦʣʦʛʽʾ 

ʩʧʨʠʡʥʷʪʪʷ ʢʦʣʴʦʨʽʚ ʩʧʦʞʠʚʘʯʘʤʠ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʨʝʢʣʘʤʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʪʠʭ, 

ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʧʦʟʠʪʠʚʥʽ ʘʩʦʮʽʘʮʽʾ [3]. 

ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʨʝʢʣʘʤʠ ʤʦʜʥʠʭ ʰʚʝʡʥʠʭ ʚʠʨʦʙʽʚ 

ʚʽʜʦʤʠʭ fashion-ʙʨʝʥʜʽʚ, ʤʘʻ ʢʦʣʴʦʨʦʚʘ ʛʘʤʘ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʚʦʥʘ ʻ ʧʝʨʰʠʤ 

ʩʠʛʥʘʣʦʤ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʦʤʝʨʮʽʡʥʦʛʦ ʙʨʝʥʜʫ [1-3].  

ɸʤʝʨʠʢʘʥʩʴʢʽ ʧʩʠʭʦʣʦʛʠ ʧʨʦʚʝʣʠ ʥʠʟʢʫ ʜʦʩʣʽʜʞʝʥʴ ʽ ʟôʷʩʫʚʘʣʠ, ʱʦ 

ʢʦʣʽʨ ʟʘʡʤʘʻ ʦʜʥʝ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʤʽʩʮʴ ʚ ʪʦʡ ʤʦʤʝʥʪ, ʢʦʣʠ ʣʶʜʠʥʘ ʩʢʣʘʜʘʻ 

ʩʚʦʶ ʜʫʤʢʫ ʧʨʦ ʤʦʜʥʠʡ ʧʨʦʜʫʢʪ [3]: 

ï ʧʽʜ ʚʧʣʠʚʦʤ ʢʦʣʴʦʨʫ (ʚ 60% ʚʠʧʘʜʢʽʚ) ʣʶʜʠʥʘ ʚʠʨʽʰʫʻ, ʯʠ ʚʘʨʪʦ 

ʦʟʥʘʡʦʤʣʶʚʘʪʠʩʷ ʟ ʧʨʦʜʫʢʪʦʤ; 

 ï ʧʨʘʚʠʣʴʥʝ ʧʦʻʜʥʘʥʥʷ ʢʦʣʴʦʨʽʚ ʤʦʞʝ ʧʽʜʚʠʱʠʪʠ ʰʘʥʩʠ ʨʝʢʣʘʤʥʦʛʦ 

ʦʛʦʣʦʰʝʥʥʷ ʙʫʪʠ ʧʦʤʽʯʝʥʠʤ ʩʝʨʝʜ ʩʧʦʞʠʚʘʯʽʚ ʥʘ 38%;  

ï ʛʨʘʤʦʪʥʝ ʧʦʻʜʥʘʥʥʷ ʢʦʣʴʦʨʽʚ ʟʜʘʪʥʝ ʧʦʣʽʧʰʠʪʠ ʥʘ 40% ʩʧʨʠʡʥʷʪʪʷ 

ʩʧʦʞʠʚʘʯʝʤ ʨʝʢʣʘʤʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ; 

 ï ʢʦʣʽʨ ʤʦʞʝ ʥʘʚʽʪʴ ʧʽʜʚʠʱʠʪʠ ʧʦʟʠʪʠʚʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʧʨʦʜʫʢʮʽʾ, ʱʦ 

ʨʝʢʣʘʤʫʻʪʴʩʷ (ʦʨʽʻʥʪʦʚʥʦ ï ʚ 22% ʚʠʧʘʜʢʽʚ).  

ɼʦʩʣʽʜʥʠʢʠ ʚʠʦʢʨʝʤʣʶʶʪʴ ʦʩʥʦʚʥʽ ʧʨʘʚʠʣʘ ʩʫʯʘʩʥʦʾ ʙʨʝʥʜ-

ʢʦʣʦʨʠʩʪʠʢʠ [3, 4]: 

1) ʧʨʘʚʠʣʴʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʦʣʴʦʨʫ ʽ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʧʨʦʜʫʢʪʫ. 

ʐʚʝʡʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʤʦʞʝ ʤʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʠʡ ʘʩʦʨʪʠʤʝʥʪ ʟʘ ʩʚʦʾʤ 

ʭʘʨʘʢʪʝʨʦʤ ʪʘ ʩʝʛʤʝʥʪʘʤʠ ʥʘ ʨʠʥʢʫ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʚʠʜʫ ʚʠʨʦʙʥʠʮʪʚʘ. ʊʦʤʫ 

ʚʤʽʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʘʚʠʣʴʥʽ ʤʦʜʥʽ ʢʦʣʴʦʨʠ ʪʘ ʾʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʫ ʤʦʜʝʣʷʭ 
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ʦʜʷʛʫ ʙʫʜʝ ʚʘʛʦʤʠʤ ʯʠʥʥʠʢʦʤ ʫʩʧʽʰʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʪʦʚʘʨʫ. ɺʘʞʣʠʚʠʤʠ 

ʯʠʥʥʠʢʘʤʠ ʧʨʠ ʚʠʙʦʨʽ ʢʦʣʴʦʨʽʚ ʤʦʜʥʠʭ ʧʨʦʜʫʢʪʽʚ fashion-ʙʨʝʥʜʽʚ ʻ: 

ï ʛʘʨʤʦʥʽʷ ʢʦʣʴʦʨʽʚ: ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚ ʥʘ ʣʶʜʠʥʫ ʥʘʜʘʶʪʴ ʥʝ ʪʽʣʴʢʠ 

ʦʢʨʝʤʽ ʢʦʣʴʦʨʠ, ʘʣʝ ʡ ʾʭ ʧʦʻʜʥʘʥʥʷ. ɯ ʪʫʪ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʢʦʣʴʦʨʽʚ ʫ ʧʨʦʩʪʦʨʽ. ʅʘʧʨʠʢʣʘʜ, ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ ʟʙʫʜʞʫʻ, ʘ ʟʝʣʝʥʠʡ ʟʘʩʧʦʢʦʶʻ, 

ʘʣʝ ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʨʫʯ ʦʜʥʘʢʦʚʠʤʠ ʧʣʦʱʘʤʠ ʚʦʥʠ ʧʦʚʥʽʩʪʶ ʚʨʽʚʥʦʚʘʞʫʶʪʴʩʷ 

ʽ ʜʦʩʷʛʘʻʪʴʩʷ ʩʧʦʢʽʡ ʪʘ ʛʘʨʤʦʥʽʷ; 

ï ʤʦʥʦʭʨʦʤʥʽʩʪʴ (ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʬʽʨʤʦʚʦʤʫ ʩʪʠʣʽ ʪʦʚʘʨʽʚ ʩʝʨʝʜʥʴʦʛʦ 

ʪʘ ʧʨʝʤʽʫʤ-ʩʝʛʤʝʥʪʽʚ);  

ï ʙʘʛʘʪʦʢʦʣʽʨʥʽʩʪʴ. ʗʩʢʨʘʚʽ ʚʽʜʪʽʥʢʠ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ 

ʦʬʦʨʤʣʝʥʥʽ ʜʠʪʷʯʠʭ ʽ ʧʽʜʣʽʪʢʦʚʠʭ ʙʨʝʥʜʽʚ. ɰʭ ʜʝʚʽʟ ï ʛʨʘ ʽ ʜʠʥʘʤʽʢʘ. ʗʩʢʨʘʚʽ 

ʢʦʣʴʦʨʠ ʪʘʢʦʞ ʩʣʫʛʫʶʪʴ ʝʬʝʢʪʠʚʥʠʤʠ ʩʪʦʧʝʨʘʤʠ: ʟʦʩʝʨʝʜʞʫʶʪʴ ʥʘ ʩʦʙʽ 

ʧʦʛʣʷʜ ʧʦʢʫʧʮʷ. ʌʽʟʽʦʣʦʛʠ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʥʘʪʫʨʘʣʴʥʽ ʢʦʣʴʦʨʠ 

ʟʘʧʘʤ`ʷʪʦʚʫʶʪʴʩʷ ʢʨʘʱʝ. 

2) ʚʧʣʠʚ ʤʝʭʘʥʽʟʤʽʚ, ʷʢʽ ʟʙʽʣʴʰʫʶʪʴ ʢʦʤʫʥʽʢʘʮʽʡʥʠʡ ʝʬʝʢʪ. 

ʂʦʥʪʨʘʩʪʥʽʩʪʴ ʧʦʩʠʣʶʻ ʢʦʣʽʨ, ʥʘʩʠʯʝʥʽ ʢʦʣʴʦʨʠ ʩʪʚʦʨʶʶʪʴ çʞʠʚʝ ʚʨʘʞʝʥʥʷè, 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʫʤʽʞʥʠʭ ʟʘ ʛʘʤʦʶ ʽ ʚʽʜʪʽʥʢʘʤʠ ʢʦʣʴʦʨʽʚ ʜʘʻ ʚʽʜʯʫʪʪʷ ʩʧʦʢʦʶ, 

ʢʦʣʽʨʥʠʡ ʜʠʩʦʥʘʥʩ ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ, ʘʣʝ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʥʝʛʘʪʠʚʥʫ ʨʝʘʢʮʽʶ; 

3) ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʦʙʣʝʤʥʠʭ ʢʦʣʴʦʨʽʚ. ɼʣʷ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʾ ʧʨʦʜʫʢʮʽʾ ʥʝ 

ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʣʴʦʨʠ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʚʽʜʯʫʪʪʷ çʭʽʤʽʯʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷè, ʥʘʧʨʠʢʣʘʜ, ʞʦʚʪʠʡ. 

4) ʧʨʘʚʠʣʦ ʢʦʥʪʝʢʩʪʫ: ʢʦʣʽʨ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʪʝʢʩʪʫ, ʱʦ ʡʦʛʦ ʦʪʦʯʫʻ. ʎʝ 

ʥʝ ʪʽʣʴʢʠ ʽʥʰʽ ʢʦʣʴʦʨʠ, ʘʣʝ ʡ ʩʧʝʮʠʬʽʢʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʡ ʥʦʩʽʷ 

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ. ʊʝ, ʱʦ ʤʘʣʦ ʛʘʨʥʠʡ ʚʠʛʣʷʜ ʥʘ ʝʢʨʘʥʽ ʢʦʤʧ`ʶʪʝʨʘ 

ʯʠ ʘʨʢʫʰʽ ʧʘʧʝʨʫ, ʙʫʜʝ ʟʦʚʩʽʤ ʧʦ-ʽʥʰʦʤʫ ʩʧʨʠʡʤʘʪʠʩʷ ʥʘ ʚʝʣʠʢʦʤʫ ʧʣʘʢʘʪʽ. 

ʚʘʞʣʠʚʠʤ ʻ ʪʘʢʦʞ ʾʭʥʻ ʚʟʘʻʤʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʛʝʦʤʝʪʨʽʷ, ʢʦʤʧʦʟʠʮʽʡʥʠʡ 

ʮʝʥʪʨ, ʥʘʩʠʯʝʥʥʷ, ʨʦʟʤʽʨ ʬʨʘʛʤʝʥʪʽʚ ʪʦʱʦ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʟʥʠʟʫ ʧʦʜʘʪʠ 

ʪʝʤʥʽ ʢʦʣʴʦʨʠ, ʘ ʟʚʝʨʭʫ ï ʩʚʽʪʣʽ, ʪʦ ʮʝ ʚʠʢʣʠʯʝ ʚʽʜʯʫʪʪʷ ʩʪʘʙʽʣʴʥʦʩʪʽ. ʅʘʚʧʘʢʠ 

ʞ ï ʥʝʩʪʽʡʢʦʩʪʽ. 

5) ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʫʡʥʫʚʘʥʥʷ ʩʪʝʨʝʦʪʠʧʽʚ. ʊʘʢ, ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʢʦʤʧʘʥʽʾ, 

ʪʦʚʘʨʫ ʯʠ ʧʦʩʣʫʛʠ ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʦʙʨʘʟʫ çʨʫʡʥʽʚʥʠʢʘ ʩʪʝʨʝʦʪʠʧʽʚè, ʘʣʝ ʥʝ 

ʧʦʪʨʽʙʥʦ ʨʫʡʥʫʚʘʪʠ ʩʪʝʨʝʦʪʠʧʠ, ʷʢʱʦ ʥʝʚʽʜʦʤʦ ʜʦ ʯʦʛʦ ʮʝ ʧʨʠʟʚʝʜʝ. ʊʝʢʩʪ ʫ 

ʞʫʨʥʘʣʽ, ʥʘʜʨʫʢʦʚʘʥʠʡ ʧʦʤʘʨʘʥʯʝʚʠʤ, ʙʝʟʩʫʤʥʽʚʥʦ, ʧʦʤʽʪʷʪʴ, ʘʣʝ ʥʝʚʽʜʦʤʦ ʯʠ 

ʧʨʦʯʠʪʘʶʪʴ; 

6) ʢʫʣʴʪʫʨʥʝ ʧʽʜˇʨʫʥʪʷ. ʋʩʧʽʰʥʠʡ ʧʨʠʢʣʘʜ ï ʢʦʤʧʘʥʽʷ IKEA, ʷʢʘ ʚ 

ʨʝʢʣʘʤʥʽʡ ʢʦʤʫʥʽʢʘʮʽʾ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ ʚʠʢʦʨʠʩʪʦʚʫʻ ʙʣʘʢʠʪʥʠʡ ʽ ʞʦʚʪʠʡ, ʘ ʜʣʷ 

ɼʘʥʽʾ ʦʙʨʘʣʘ ʯʝʨʚʦʥʠʡ (ʢʦʣʽʨ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʘʧʦʨʘ); 

7) ʥʝʦʙʭʽʜʥʦ ʘʜʘʧʪʫʚʘʪʠ ʢʦʣʴʦʨʦʚʫ ʛʘʤʤʫ ʜʦ ʩʪʘʪʽ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ. 

ʉʧʨʠʡʥʷʪʪʷ ʢʦʣʴʦʨʫ ʫ ʯʦʣʦʚʽʢʽʚ ʽ ʞʽʥʦʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʰʽʩʪʴʤʘ ʬʘʢʪʦʨʘʤʠ: 

- ʝʤʦʮʽʡʥʠʡ ʢʦʤʬʦʨʪ: ʜʣʷ ʯʦʣʦʚʽʢʽʚ ʝʤʦʮʽʡʥʠʡ ʢʦʤʬʦʨʪ ï ʮʝ 

ʥʘʩʘʤʧʝʨʝʜ, ʢʨʘʩʘ, ʧʨʠʚʘʙʣʠʚʽʩʪʴ, ʩʠʣʘ, ʥʘʜʽʡʥʽʩʪʴ ʽ ʢʦʨʠʩʪʴ, ʜʣʷ ʞʽʥʦʢ ï ʮʝ 

ʧʨʠʚʘʙʣʠʚʽʩʪʴ, ʨʘʜʽʩʪʴ, ʜʦʙʨʦʪʘ ʽ ʩʧʦʢʽʡ; 

- ʯʦʣʦʚʽʢʘʤ ʧʨʠʪʘʤʘʥʥʘ ʟʦʨʦʚʘ ʬʦʨʤʘ, ʘ ʞʽʥʢʘʤ ï ʜʠʥʘʤʽʢʘ ʩʝʥʩʦʨʥʠʭ 

ʚʽʜʯʫʪʪʽʚ; 
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- ʥʦʚʠʟʥʘ: ʜʣʷ ʯʦʣʦʚʽʢʽʚ ï ʮʝ ʱʦʩʴ ʧʦʟʠʪʠʚʥʝ, ʘ ʜʣʷ ʞʽʥʦʢ ï ʩʢʦʨʽʰʝ 

ʥʝʛʘʪʠʚʥʝ, ʥʝʙʝʟʧʝʯʥʝ. 

ʆʪʞʝ, ʢʦʣʽʨ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʩʠʭʦ-ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʩʪʘʥ ʣʶʜʠʥʠ.  
 

ʉʝʤʘʥʪʠʢʘ ʽ ʧʩʠʭʦʩʝʤʘʥʪʠʢʘ ʢʦʣʴʦʨʫ ʫ fashion-ʙʽʟʥʝʩʽ 

ʉʪʨʫʢʪʫʨʘ ʢʦʣʽʨʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʩʝʤʽʦʪʠʯʥʦʤʫ ʽ ʩʝʤʘʥʪʠʯʥʦʤʫ ʘʩʧʝʢʪʘʭ 

ʷʚʣʷʻ ʩʦʙʦʶ ʧʝʨʮʝʧʪʠʚʥʦ-ʝʤʦʮʽʡʥʠʡ ʪʨʽʘʜʥʠʡ ʤʦʨʬʽʟʤ [5]. ʇʝʨʮʝʧʪʠʚʥʦ-

ʝʤʦʮʽʡʥʠʡ ʪʨʽʘʜʥʠʡ ʤʦʨʬʽʟʤ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʝʨʮʝʧʪʠʚʥʠʤ ʢʦʣʴʦʨʦʤ, ʪʦʙʪʦ 

ʪʠʤ, ʷʢʠʡ ʩʧʦʞʠʚʘʯ ʩʧʨʠʡʤʘʻ ʟʦʨʦʚʦ. ʆʩʥʦʚʥʠʤʠ ʩʪʘʥʘʤʠ ʬʦʨʤʫʚʘʥʥʷ 

ʢʦʣʴʦʨʫ ʤʦʜʝʣʽ ʦʜʷʛʫ, ʱʦ ʽʣʶʩʪʨʫʻ ʬʘʟʘ 0 ʥʘ ʨʠʩ. 2, ʻ: 1) ʬʽʟʠʯʥʠʡ ʩʪʘʥ ï 

ʬʦʨʤʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʫ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ; 2) ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ï ʨʦʙʦʪʘ ʦʨʛʘʥʫ 

ʟʦʨʫ; 3) ʝʤʦʮʽʡʥʠʡ ʩʪʘʥ ï ʨʦʙʦʪʘ ʨʦʟʫʤʫ ʣʶʜʠʥʠ. 
 

 
 

ʌʘʟʘ 0, n = 0 ʌʘʟʘ 1, n = 1 

  
ʌʘʟʘ 2, n = 2 ʌʘʟʘ 3, n = 3 

ʈʠʩ. 2. ʌʘʟʠ ʩʪʨʫʢʪʫʨʠ ʩʝʤʘʥʪʠʢʠ ʧʝʨʮʝʧʪʠʚʥʦʛʦ ʢʦʣʴʦʨʫ ʤʦʜʝʣʽ ʦʜʷʛʫ 
 

ʊʦʙʪʦ, ʩʝʤʘʥʪʠʢʘ (ʟʥʘʯʝʥʥʷ) ʧʝʨʮʝʧʪʠʚʥʦʛʦ ʢʦʣʴʦʨʫ ʤʦʜʝʣʽ ʦʜʷʛʫ ʜʣʷ 

ʘʜʨʝʩʥʦʛʦ ʩʧʦʞʠʚʘʯʘ ʬʦʨʤʫʻʪʴʩʷ ʻʜʥʽʩʪʶ ʪʨʴʦʭ ʘʩʧʝʢʪʽʚ (ʬʘʟʠ 1, 2 ʥʘ ʨʠʩ. 2) 

[5]: 1) ʜʝʥʦʪʘʪʠʚʥʦʛʦ ʟʤʽʩʪʫ (ʚʣʘʩʪʠʚʦʩʪʽ ʩʪʠʤʫʣʫ S, ʧʨʝʜʤʝʪʥʠʡ ʟʤʽʩʪ ʢʦʣʴʦʨʫ) 

ï ʬʽʟʠʯʥʦʛʦ ʢʦʣʴʦʨʫ; 

2) ʦʧʝʨʘʮʽʡʥʦʛʦ ʟʤʽʩʪʫ (ʚʣʘʩʪʠʚʦʩʪʽ ʟʦʨʦʚʦʾ ʨʝʘʢʮʽʾ R, ʬʽʟʽʦʣʦʛʽʯʥʠʡ 

ʩʢʣʘʜ ʜʽʷʣʴʥʦʩʪʽ) ï ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʢʦʣʴʦʨʫ; 

3) ʘʬʝʢʪʠʚʥʦ-ʤʦʪʠʚʘʮʽʡʥʦʛʦ ʟʤʽʩʪʫ (ʘʩʦʮʽʡʦʚʘʥʽ ʨʝʘʢʮʽʾ, ʷʢʽ 

ʧʦʨʦʜʞʫʶʪʴʩʷ ʝʤʦʮʽʡʥʠʤ ʩʪʘʥʦʤ ɽ ʽ ʨʦʟʢʨʠʚʘʶʪʴʩʷ ʚ ʝʤʦʮʽʷʭ, ʧʦʯʫʪʪʷʭ, 

ʥʘʩʪʨʦʷʭ) ï ʝʤʦʮʽʡʥʦ-ʝʩʪʝʪʠʯʥʦʛʦ ʢʦʣʴʦʨʫ. 

ʌʘʟʘ 3 ʽʣʶʩʪʨʫʻ ʪʨʠ ʛʨʫʧʠ ʟʘʜʘʯ, ʱʦ ʚʠʨʽʰʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʣʴʦʨʫ: 

ʢʦʣʽʨ, ʷʢ ʬʘʢʪʦʨ ʚʽʟʫʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ; ʢʦʣʽʨ, ʷʢ ʬʘʢʪʦʨ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ 

ʢʦʤʬʦʨʪʫ; ʢʦʣʽʨ, ʷʢ ʬʘʢʪʦʨ ʝʤʦʮʽʡʥʦ-ʝʩʪʝʪʠʯʥʦʛʦ ʚʧʣʠʚʫ. 

ʇʝʨʮʝʧʪʠʚʥʠʡ

ʢʦʣʽʨ

ʌʽʟʠʯʥʠʡ
ʌʽʟʽʦʣʦ-

ʇʩʠʭʽʯʥʠʡ

(ʩʪʠʤʫʣ-S)

ʢʦʣʽʨ

ʢʦʣʽʨ ʢʦʣʽʨ
ʛʽʯʥʠʡ

(ʝʤʦʮʽʷ-ɽ)

(ʨʝʘʢʮʽʷ-R)
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ʋ ʧʽʜʩʫʤʢʫ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʙʽʣʴʰ ʢʦʥʢʨʝʪʠʟʦʚʘʥʝ ʚʠʟʥʘʯʝʥʥʷ 

ʩʝʤʘʥʪʠʢʘ (ʟʥʘʯʝʥʥʷ) ʢʦʣʴʦʨʫ, ʷʢ ʩʢʣʘʜʥʦʾ ʚʽʜʢʨʠʪʦʾ ʩʠʩʪʝʤʠ , ʱʦ ʬʦʨʤʫʻ 

ʩʪʨʫʢʪʫʨʫ ʢʦʣʽʨʥʦʛʦ ʦʙʨʘʟʫ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʽʟʥʠʭ ʪʠʧʽʚ ʟʥʘʯʝʥʴ, ʷʢʽ 

ʩʬʦʨʤʦʚʘʥʽ ʚ ʧʨʦʮʝʩʽ ʢʫʣʴʪʫʨʥʦ-ʽʩʪʦʨʠʯʥʦʾ ʧʨʘʢʪʠʢʠ ʣʶʜʩʪʚʘ ʽ ʟʘʬʽʢʩʦʚʘʥʽ ʫ 

ʬʦʨʤʽ ʧʦʥʷʪʴ, ʟʥʘʥʴ, ʩʧʦʩʦʙʫ ʜʽʡ, ʥʦʨʤ ʧʦʚʝʜʽʥʢʠ [5]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʽʣʴʢʽʩʪʴ ʬʽʨʤʦʚʠʭ ʢʦʣʴʦʨʽʚ ʽ ʚʠʙʽʨ ʢʦʥʢʨʝʪʥʦʛʦ ʢʦʣʴʦʨʫ 

ʤʦʜʥʦʛʦ ʧʨʦʜʫʢʪʫ fashion-ʙʨʝʥʜʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʩʠʭʦʩʝʤʘʥʪʠʢʠ 

ʢʦʣʴʦʨʫ, ʷʢʘ ʚʠʢʣʘʜʝʥʘ ʥʠʞʯʝ (ʜʠʚ. ʪʘʙʣ. 1). 
 

ʊʘʙʣʠʮʷ 1 ï ʆʩʦʙʣʠʚʦʩʪʽ ʧʩʠʭʦʩʝʤʘʥʪʠʢʠ ʢʦʣʴʦʨʫ [1-5] 
ʂʦʣʽʨ ʆʩʦʙʣʠʚʦʩʪʽ ʧʝʨʮʝʧʮʽʾ 

ʏʝʨʚʦʥʠʡ 

ʉʪʠʤʫʣʶʻ ʤʦʟʦʢ, ʧʨʠʩʢʦʨʶʻ ʩʝʨʮʝʙʠʪʪʷ, ʟʜʘʪʥʠʡ ʩʪʚʦʨʶʚʘʪʠ ʚʽʜʯʫʪʪʷ ʧʦʪʨʝʙʠ, ʥʘʣʝʞʥʦʩʪʽ, 

ʜʽʾ. ʆʧʝʨʘʪʦʨ ʄʊʉ ʩʚʦʛʦ ʯʘʩʫ, ʟʜʽʡʩʥʶʶʯʠ ʨʝʙʨʝʥʜʠʥʛ, ʚʠʢʦʨʠʩʪʘʚ ʫ ʩʚʦʻʤʫ ʣʦʛʦʪʠʧʽ 

ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ ʷʢ ʩʠʤʚʦʣ ʣʽʜʝʨʩʪʚʘ. ʁʦʛʦ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʥʘ ʨʦʟʧʨʦʜʘʞʘʭ. 

ʂʦʤʧʘʥʽʷ LG ʟʘʩʪʦʩʦʚʫʻ ʮʝʡ ʢʦʣʽʨ ʷʢ ʩʠʤʚʦʣ ʜʨʫʞʝʣʶʙʥʦʩʪʽ 

ʈʦʞʝʚʠʡ 
ʈʦʤʘʥʪʠʯʥʠʡ ʽ ʞʽʥʦʯʥʠʡ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʤʘʨʢʝʪʠʥʛʫ ʧʨʦʜʫʢʪʽʚ ʜʣʷ ʜʽʚʯʘʪ. 

ʅʝʜʘʨʝʤʥʦ ʫ ʨʦʞʝʚʦʤʫ ʩʪʠʣʽ ʦʬʦʨʤʣʝʥʠʡ ʣʦʛʦʪʠʧ ʙʨʝʥʜʘ ʞʽʥʦʯʦʛʦ ʦʜʷʛʫ Eva Graffova  

ʆʨʘʥʞʝʚʠʡ 

ʉʪʠʤʫʣʶʻ ʝʤʦʮʽʡʥʫ ʩʬʝʨʫ, ʩʪʚʦʨʶʻ ʚʽʜʯʫʪʪʷ ʙʣʘʛʦʧʦʣʫʯʯʷ ʪʘ ʚʝʩʝʣʦʱʽʚ. ʈʘʟʦʤ ʟ ʯʝʨʚʦʥʠʤ 

ʢʦʣʴʦʨʦʤ ʚʽʥ ʩʪʠʤʫʣʶʻ ʘʧʝʪʠʪ (ʣʦʛʦʪʠʧ ʣʴʦʜʷʥʠʢʽʚ Chuʨa Chups). ʃʶʜʠ, ʷʢʽ ʧʦʣʶʙʣʷʶʪʴ 

ʦʨʘʥʞʝʚʠʡ, ʩʭʠʣʴʥʽ ʜʦ ʢʨʝʘʪʠʚʥʦʩʪʽ ʪʘ ʩʧʦʚʥʝʥʽ ʝʥʪʫʟʽʘʟʤʫ. ʎʝʡ ʢʦʣʽʨ ʟʘʢʣʠʢʘʻ ʜʦ ʜʽʾ 

(ʧʦʣʽʪʠʯʥʠʡ ʙʨʝʥʜ çʅʘʰʘ ʋʢʨʘʾʥʘè) 

ɾʦʚʪʠʡ 

ɿʙʝʨʽʛʘʻʪʴʩʷ ʚ ʧʘʤ`ʷʪʽ ʜʦʚʰʝ, ʥʽʞ ʽʥʰʽ. ʁʦʛʦ ʚʠʜʥʦ ʟ ʚʝʣʠʢʦʾ ʚʽʜʩʪʘʥʽ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʧʨʠʚʝʨʪʘʥʥʷ ʫʚʘʛʠ ʜʦ ʚʽʪʨʠʥ ʤʘʛʘʟʠʥʽʚ (ʬʽʨʤʦʚʠʡ ʩʪʠʣʴ ʤʝʨʝʞʽ Billa). ɭ ʢʦʣʴʦʨʦʤ ʤʦʣʦʜʦʩʪʽ 

ʪʘ ʦʧʪʠʤʽʟʤʫ (ʞʦʚʪʽ ʢʦʣʴʦʨʠ ʚ ʣʦʛʦʪʠʧʽ ʥʘʧʦʾʚ 7Up)  

ɿʝʣʝʥʠʡ 

ɼʝʷʢʽ ʡʦʛʦ ʚʽʜʪʽʥʢʠ ʤʘʶʪʴ ʟʘʩʧʦʢʽʡʣʠʚʫ ʜʽʶ, ʛʽʧʥʦʪʠʟʫʶʪʴ ʽ ʥʘʚʽʪʴ ʟʥʽʤʘʶʪʴ ʙʽʣʴ. 

ɸʩʦʮʽʶʻʪʴʩʷ ʟ ʙʘʛʘʪʩʪʚʦʤ (ʥʝ ʚʠʧʘʜʢʦʚʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʣʝʥʦʛʦ ʢʦʣʴʦʨʫ ʚ ʣʦʛʦʪʠʧʽ 

çʇʨʠʚʘʪɹʘʥʢè), ʥʘʡʧʨʠʻʤʥʽʰʠʡ ʢʦʣʽʨ ʜʣʷ ʦʯʝʡ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʝʣʘʢʩʘʮʽʾ, ʧʽʜ ʯʘʩ 

ʧʨʦʩʫʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʦʨʛʘʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʪʦʨʛʦʚʘ ʤʘʨʢʘ çʅʘʪʫʨ ɹʫʪʽʢè ʫ ʂʠʻʚʽ, 

ʢʦʤʧʘʥʽʷ çʇʘʥ ɽʢʦè ʪʘ ʽʥ.)  

ʉʠʥʽʡ 

ʂʦʣʽʨ ʤʦʨʷ, ʘʩʦʮʽʶʻʪʴʩʷ (ʦʩʦʙʣʠʚʦ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʙʽʣʠʤ ʪʘ ʽʥʦʜʽ ʯʝʨʚʦʥʠʤ) ʟ ʜʽʷʣʴʥʽʩʪʶ, 

ʧʦʚ`ʷʟʘʥʦʶ ʟ ʚʦʜʦʶ (ʙʨʝʥʜ ʢʦʤʧʘʥʽʾ çɻʝʨʤʝʩè, ʊʆɺ çʄʦʨʩʴʢʠʡ ʜʽʤè ʪʘ  ʥ.). ʉʪʚʦʨʶʻ ʚʽʜʯʫʪʪʷ 

ʜʦʚʽʨʠ ʽ ʙʝʟʧʝʢʠ. ʁʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʩʚʦʾʭ ʣʦʛʦʪʠʧʘʭ ʙʘʥʢʠ, ʩʪʨʘʭʦʚʽ ʢʦʤʧʘʥʽʾ ʪʘ ʽʥʰʽ 

ʢʦʤʧʘʥʽʾ, ʷʢʽ ʧʨʘʛʥʫʪʴ ʧʝʨʝʢʦʥʘʪʠ ʢʣʽʻʥʪʽʚ ʫ ʩʚʦʾʡ ʩʪʘʙʽʣʴʥʦʩʪʽ (çɼʽʘʤʘʥʪʙʘʥʢè, 

çʋʢʨʝʢʩʽʤʙʘʥʢè, çʂʠʾʚʩʪʘʨè, ʘʛʝʥʪʩʪʚʦ çɼʘʪʘ ʤʝʜʽʘè ʪʘ ʽʥ.) 

ʌʽʦʣʝʪʦʚʠʡ 

ʋ ʜʝʷʢʠʭ ʣʶʜʝʡ ʚʠʢʣʠʢʘʻ ʨʦʟʜʨʘʪʫʚʘʥʥʷ, ʘʣʝ ʩʧʨʠʷʻ ʚʠʨʽʰʝʥʥʶ ʪʚʦʨʯʠʭ ʟʘʚʜʘʥʴ. ʎʝʡ ʢʦʣʽʨ ʻ 

ʩʠʤʚʦʣʦʤ ʙʣʘʛʦʨʦʜʩʪʚʘ (ʟʘʩʪʦʩʦʚʘʥʠʡ ʫ ʬʽʨʤʦʚʦʤʫ ʩʪʠʣʽ ʶʚʝʣʽʨʥʦʾ ʢʦʤʧʘʥʽʾ DIAFANO). 

ʌʽʦʣʝʪʦʚʠʡ ʢʦʣʽʨ ʧʦʣʶʙʣʷʶʪʴ ʪʚʦʨʯʽ ʣʶʜʠ. ʊʦʤʫ ʚʽʥ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʨʝʢʣʘʤʠ ʢʨʝʘʪʠʚʥʦʛʦ 

ʪʦʚʘʨʫ ʯʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʧʨʦʩʫʚʘʥʥʽ ʧʦʩʣʫʛ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʪʚʦʨʯʫ ʝʣʽʪʫ (ʥʘʧʨʠʢʣʘʜ 

ʣʦʛʦʪʠʧʠ ʪʚʦʨʯʠʭ ʢʦʥʢʫʨʩʽʚ)  

ʉʨʽʙʣʷʩʪʠʡ 

ɸʩʦʮʽʶʻʪʴʩʷ ʟ ʘʚʽʘʮʽʻʶ. ɺʠʨʘʞʘʻ ʧʨʘʛʥʝʥʥʷ ʜʦ ʩʚʦʙʦʜʠ, ʩʧʨʦʙʫ ʧʦʜʦʣʘʪʠ ʦʙʤʝʞʝʥʥʷ. ɺʪʽʣʶʻ 

ʚ ʩʦʙʽ ʙʝʟʧʝʢʫ, ʤʽʮʥʽʩʪʴ. ʅʘʡʯʘʩʪʽʰʝ ʮʝʡ ʢʦʣʽʨ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʠʨʦʙʥʠʢʠ ʤʘʰʠʥ ʽ ʪʝʭʥʽʢʠ 

ʟʘʚʜʷʢʠ ʧʨʷʤʽʡ ʘʩʦʮʽʘʮʽʾ ʟ ʤʝʪʘʣʦʤ (ʪʦʨʛʦʚʘ ʤʘʨʢʘ çNissanè) 

ɹʽʣʠʡ 

ʂʦʣʽʨ ʩʧʦʢʦʶ, ʯʠʩʪʦʪʠ. ʍʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʦʩʢʦʥʘʣʽʩʪʶ ʪʘ ʟʘʚʝʨʰʝʥʽʩʪʶ, ʜʝʤʦʥʩʪʨʫʻ 

ʘʙʩʦʣʶʪʥʝ  ʡ ʦʩʪʘʪʦʯʥʝ ʨʽʰʝʥʥʷ. ɺʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʬʦʥ, ʫʩʽ ʢʦʣʴʦʨʠ ʥʘ ʥʴʦʤʫ 

ʚʠʛʣʷʜʘʶʪʴ ʷʩʢʨʘʚʦ. ɭ ʩʠʤʚʦʣʦʤ ʩʦʮʽʘʣʴʥʦʛʦ ʤʠʨʫ 
 

ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʢʪʦʨʘ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʘʚʪʦʨʘ ʢʥʠʛʠ 

çʇʩʠʭʦʣʦʛʽʷ ʨʝʢʣʘʤʠè ʈʫʜʦʣʴʬʘ ʄʦʢʰʘʥʮʝʚʘ, ʥʘʡʙʽʣʴʰʝ ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ 

ʩʧʦʞʠʚʘʯʽʚ ʩʠʥʴʦ-ʬʽʦʣʝʪʦʚʠʡ ʢʦʣʽʨ (100%), ʜʘʣʽ ʡʜʫʪʴ ʪʝʤʥʦ-ʩʠʥʽʡ (90%), 

ʙʽʨʶʟʦʚʠʡ (85%), ʽʥʪʝʥʩʠʚʥʦ-ʣʠʤʦʥʥʠʡ (60%), ʯʦʨʥʠʡ (47%), ʞʦʚʪʠʡ (22%), 

ʙʣʘʢʠʪʥʠʡ (17,5%), ʢʦʨʠʯʥʝʚʠʡ (9,5%), ʨʫʙʽʥʦʚʠʡ (7,5%) [1]. 

ʂʦʥʩʫʣʴʪʘʮʽʷ ʟ ʧʨʦʬʝʩʽʦʥʘʣʦʤ-ʢʦʣʦʨʠʩʪʦʤ ʻ ʦʙʦʚ'ʷʟʢʦʚʦʶ ʧʽʜ ʯʘʩ 

ʧʣʘʥʫʚʘʥʥʷ ʜʦ ʚʚʝʜʝʥʥʷ ʚʠʨʦʙʥʠʢʦʤ ʥʦʚʦʛʦ ʤʦʜʥʦʛʦ ʧʨʦʜʫʢʪʫ fashion-ʙʨʝʥʜʫ. 

ʇʩʠʭʦʣʦʛʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʜʦ 60% ʚʽʜʤʦʚ ʚʽʜ ʧʝʨʚʠʥʥʦʾ ʢʫʧʽʚʣʽ ʪʦʚʘʨʫ ʯʠ 

ʧʦʩʣʫʛʠ ʪʨʘʧʣʷʶʪʴʩʷ ʯʝʨʝʟ ʥʝʧʨʠʡʥʷʪʪʷ ʧʦʪʝʥʮʽʡʥʠʤ ʢʣʽʻʥʪʦʤ ʢʦʣʽʨʥʦʛʦ 
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ʦʬʦʨʤʣʝʥʥʷ ʧʨʦʜʫʢʪʫ. ʊʦʚʘʨ, ʷʢʠʡ ʥʝ ʢʫʧʫʚʘʣʠ ʨʘʥʽʰʝ, ʤʦʞʝ ʩʪʘʪʠ ʜʫʞʝ 

ʧʦʧʫʣʷʨʥʠʤ ʧʽʩʣʷ ʟʤʽʥʠ ʡʦʛʦ ʢʦʣʴʦʨʫ.  

ʋ ʮʽʣʦʤʫ ʬʫʥʢʮʽʶ ʧʨʠʙʫʪʢʫ (ʘʙʦ ʧʨʦʜʘʞʽʚ) ʧʽʜ ʯʘʩ ʨʝʘʣʽʟʘʮʽʾ ʪʦʚʘʨʫ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʘʩʧʝʢʪʫ ʚʧʣʠʚʫ ʙʨʝʥʜ-ʢʦʣʦʨʠʩʪʠʢʠ ʪʘ ʬʝʥʦʤʝʥʫ 

ʢʦʣʴʦʨʦʩʧʨʠʡʥʷʪʪʷ, ʤʦʞʥʘ ʧʦʜʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ: 
 

ʇʨʠʙʫʪʦʢ (ʘʙʦ ʧʨʦʜʘʞʽ) = f (ʮʽʥʘ, ʷʢʽʩʪʴ ʪʦʚʘʨʫ, ʤʘʨʢʝʪʠʥʛʦʚʽ ʢʦʤʫʥʽʢʘʮʽʾ, ʢʦʣʽʨ)    (1) 
 

ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʽʥʪʝʨʝʩ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʨʘʭʫʚʘʥʥʷ 

ʚʧʣʠʚʫ ʢʦʣʴʦʨʦʚʦʾ ʛʘʤʠ, ʷʢʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʫʧʘʢʦʚʢʠ ʪʦʚʘʨʫ ʧʨʠ ʚʚʝʜʝʥʥʽ 

ʡʦʛʦ ʥʘ ʨʠʥʦʢ.  

ɺʠʩʥʦʚʢʠ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʘʢʮʝʥʪʫʻʪʴʩʷ ʫʚʘʛʘ ʥʘ ʟʥʘʯʫʱʦʩʪʽ 

ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʧʩʠʭʦʪʝʭʥʦʣʦʛʽʾ ʢʦʣʴʦʨʫ ʫ fashion-ʙʽʟʥʝʩʽ. 

ʆʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʶʪʴ ʧʠʪʘʥʥʷ ʧʩʠʭʦʣʦʛʽʾ ʢʦʣʴʦʨʽʚ, ʬʽʟʽʦʣʦʛʽʾ 

ʩʧʨʠʡʥʷʪʪʷ, ʧʝʨʝʚʘʛ ʢʦʣʴʦʨʫ ʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ ʚʠʙʦʨʽ, ʘʩʦʮʽʘʮʽʡ, ʩʝʤʘʥʪʠʢʠ, 

ʢʫʣʴʪʫʨʥʠʭ ʢʦʣʦʨʠʩʪʠʯʥʠʭ ʪʨʘʜʠʮʽʡ, ʷʢʽ ʬʦʨʤʫʚʘʣʠʩʴ ʽʩʪʦʨʠʯʥʦ ʪʦʱʦ.  

ʂʦʣʽʨ ï ʮʝ ʦʜʠʥ ʽʟ ʟʘʩʦʙʽʚ ʢʦʜʫʚʘʥʥʷ ʡ ʜʦʥʝʩʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʢʦʣʴʦʨʠ 

ʘʧʝʣʶʶʪʴ ʜʦ ʧʦʯʫʪʪʽʚ, ʘ ʥʝ ʜʦ ʣʦʛʽʢʠ ʣʶʜʠʥʠ, ʘ ʩʘʤʝ ʚʠʢʣʠʢʘʶʪʴ ʨʝʘʢʮʽʶ ʥʘ 

ʥʝʩʚʽʜʦʤʦʤʫ ʨʽʚʥʽ. ʊʦʤʫ ʧʨʘʚʠʣʴʥʦ ʦʙʨʘʥʽ ʢʦʣʴʦʨʠ ʤʦʜʥʦʛʦ ʧʨʦʜʫʢʪʫ fashion-

ʙʨʝʥʜʫ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʧʦʪʨʽʙʥʽ ʝʤʦʮʽʾ ʡ ʙʫʪʠ ʚʘʞʝʣʝʤ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ 

ʧʨʠʙʫʪʢʫ. 
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ʋɼʂ687.016.6:687.122 
ɯʄɯɼɾʂʃʆʋɿɯʅɻ ʋ ʉʄɸʈʊʌʆʅɯ ï DIGITAL  ʊɽʍʅʆʃʆɻɯɰ 

ʈʆɿʈʆɹʂʀ ɺʃɸʉʅʆɻʆ ʉʊʀʃʖ 
ʉ. ɻ. ʂʋʃɽʐʆɺɸ 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ɺʩʪʫʧ. COVID-19 ʙʝʟʟʘʧʝʨʝʯʥʦ ʩʪʘʚ ʛʣʦʙʘʣʴʥʠʤ ʝʢʦʥʦʤʽʯʥʠʤ ʰʦʢʦʤ. 

ʅʝ ʚʠʢʣʶʯʝʥʥʷʤ ʩʪʘʣʘ ʡ fashion-ʽʥʜʫʩʪʨʽʷ, ʷʢʘ ʥʘʨʘʟʽ ʟʘʡʤʘʻʪʴʩʷ ʚʠʨʽʰʝʥʥʷʤ 

ʧʠʪʘʥʴ ʧʦʚôʷʟʘʥʠʭ ʽʟ ʥʘʩʣʽʜʢʘʤʠ ʧʘʥʜʝʤʽʾ. ʉʘʤʝ ʛʣʦʙʘʣʴʥʘ digital 

ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʻ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʚʠʨʽʰʝʥʥʷ ʢʣʶʯʦʚʠʭ 

ʧʨʦʙʣʝʤ ʪʘ ʧʨʽʦʨʠʪʝʪʽʚ ʥʘ ʜʫʤʢʫ ʙʘʛʘʪʴʦʭ ʬʘʭʽʚʮʽʚ [1]. 

ʊʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ, ʧʝʨʝʥʘʩʠʯʝʥʥʷ ʨʠʥʢʫ ʪʦʚʘʨʘʤʠ, ʥʘʚʽʪʴ ʫ ʩʝʛʤʝʥʪʽ 

Luxury, ʰʚʠʜʢʽʩʪʴ ʟʤʽʥ ʤʦʜʥʠʭ ʪʝʥʜʝʥʮʽʡ ʟʤʫʰʫʻ ʚʠʨʦʙʥʠʢʽʚ ʧʝʨʝʛʣʷʥʫʪʠ ʩʚʦʶ 

ʩʪʨʘʪʝʛʽʶ ʨʦʟʚʠʪʢʫ ʪʘ ʚʝʢʪʦʨ, ʫ ʷʢʦʤʫ ʧʦʪʨʽʙʥʦ ʨʫʭʘʪʠʩʷ ʪʘ ʨʦʟʚʠʚʘʪʠʩʷ. Fashion-

ʜʠʟʘʡʥ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ ʥʘʡʙʽʣʴʰʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʽʥʥʦʚʘʮʽʡ. ʎʝ 

ʦʩʦʙʣʠʚʦ ʷʩʢʨʘʚʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʜʠʟʘʡʥʽ ʢʦʩʪʶʤʘ, ʦʙ'ʻʢʪʦʤ ʧʨʠʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʻ 

ʣʶʜʠʥʘ, ʘ ʤʝʪʦʶ ï ʬʦʨʤʫʚʘʥʥʷ ʽʤʽʜʞʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʩʦʙʠʩʪʦʩʪʽ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʽʥʪʝʛʨʘʮʽʡʥʽ ʩʪʨʘʪʝʛʽʾ ʪʚʦʨʝʥʥʷ ʤʦʜʥʠʭ ʽʥʥʦʚʘʮʽʡ, ʚ ʢʦʥʪʝʢʩʪʽ ʾʭ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʡ ʧʨʝʟʝʥʪʘʮʽʾ, ʘʢʪʫʘʣʽʟʫʚʘʣʠ ʧʨʦʙʣʝʤʫ ʨʦʟʫʤʽʥʥʷ ʩʪʠʣʶ ʷʢ 

ʢʦʤʫʥʽʢʘʪʠʚʥʦʛʦ ʟʘʩʦʙʫ [1, 2]. 

ʇʠʪʘʥʥʷ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʧʨʘʢʪʠʢ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʻ ʤʦʜʘ, ʚʠʟʥʘʯʘʶʪʴʩʷ: ʚ 

ʛʨʘʬʽʯʥʦʤʫ ʨʽʰʝʥʥʽ ʤʦʜʥʦʛʦ ʦʙʨʘʟʫ (ʦʙʨʘʟʦʪʚʦʨʯʽ ʪʝʭʥʽʢʠ ʛʨʘʬʽʯʥʦʾ 

ʧʨʝʟʝʥʪʘʮʽʾ, ʢʦʤʧôʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ); ʚ ʧʨʝʟʝʥʪʘʮʽʾ ʤʦʜʥʦʛʦ ʦʙʨʘʟʫ 

(ʬʦʪʦʛʨʘʬʽʷ, ʧʦʢʘʟ ʤʦʜʝʣʝʡ ʦʜʷʛʫ, ʧʦʣʽʛʨʘʬʽʯʥʽ ʪʘ ʤʘʩ ʤʝʜʽʡʥʽ ʟʘʩʦʙʠ, 

ʧʝʨʬʦʤʘʥʩʠ, ʚʽʜʝʦ ʪʘ ʚʽʨʪʫʘʣʴʥʘ ʧʨʝʟʝʥʪʘʮʽʷ, ʨʝʢʣʘʤʘ, ʽʥʪʝʛʨʦʚʘʥʽ 

ʤʘʨʢʝʪʠʥʛʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʙʨʝʥʜʠ ʤʦʜʠ ʪʘ ʽʥ.) [1]. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʘʚʪʦʨʩʴʢʠʭ 

ʘʩʦʨʪʠʤʝʥʪʥʠʭ ʢʘʧʩʫʣ ʛʘʨʜʝʨʦʙʫ ʥʘ ʦʩʥʦʚʽ ʥʦʚʠʭ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʨʦʻʢʪʥʠʭ 

ʧʨʘʢʪʠʢ, ʭʫʜʦʞʥʽʭ ʦʙʨʘʟʽʚ ʪʘ ʩʪʠʣʽʩʪʠʯʥʠʭ ʚʠʨʽʰʝʥʴ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ digital ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʨʦʙʢʠ ʚʣʘʩʥʦʛʦ ʩʪʠʣʶ. 

ʄʝʪʘ: ʨʦʟʨʦʙʢʘ ʢʘʧʩʫʣ ʛʘʨʜʝʨʦʙʫ ʜʣʷ ʘʜʨʝʩʥʦʛʦ ʩʧʦʞʠʚʘʯʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ digital ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʜʠʟʘʡʥ-

ʧʨʦʻʢʪʫʚʘʥʥʷ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʷʢ ʽʥʪʝʛʨʘʮʽʡʥʽ ʩʪʨʘʪʝʛʽʾ ʪʚʦʨʝʥʥʷ ʤʦʜʥʠʭ 

ʽʥʥʦʚʘʮʽʡ fashion-ʙʨʝʥʜʽʚ. 

ʊʝʦʨʝʪʠʯʥʦʶ ʽ ʤʝʪʦʜʠʯʥʦʶ ʦʩʥʦʚʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʠ ʧʨʘʮʽ 

ʟʘʨʫʙʽʞʥʠʭ ʪʘ ʚʽʪʯʠʟʥʷʥʠʭ ʚʯʝʥʠʭ ʟ ʧʨʦʙʣʝʤ ʬʦʨʤʫʚʘʥʥʷ ʽʤʽʜʞʫ, 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʛʘʨʜʝʨʦʙʫ, ʧʨʦʩʫʚʘʥʥʷ fashion-ʙʨʝʥʜʫ, ʨʦʟʚʠʪʢʫ fashion-ʨʠʥʢʫ 

ʙʨʝʥʜʦʚʦʛʦ ʦʜʷʛʫ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʽ ʟʘʚʜʘʥʥʷ: 

ī ʩʬʦʨʤʫʣʶʚʘʪʠ ʨʦʙʦʯʫ ʛʽʧʦʪʝʟʫ ʜʦʩʣʽʜʞʝʥʥʷ; 

ī ʚʠʢʦʥʘʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʢʘʧʩʫʣʴʥʦʛʦ ʛʘʨʜʝʨʦʙʫ, ʡʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ; 
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ī ʨʦʟʨʦʙʠʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʽʡ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʘʚʪʦʨʩʴʢʠʭ ʘʩʦʨʪʠʤʝʥʪʥʠʭ ʢʘʧʩʫʣ ʛʘʨʜʝʨʦʙʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʚʥʦʛʦ 

ʤʦʙʽʣʴʥʦʛʦ ʜʦʜʘʪʢʫ, ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ; 

ī ʚʠʢʦʥʘʪʠ ʝʢʩʧʝʨʪʥʝ ʦʥʣʘʡʥ ʦʮʽʥʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʠʭ ʤʦʙʽʣʴʥʠʭ 

ʜʦʜʘʪʢʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʠʪʫʘʮʽʷ ʟ ʧʘʥʜʝʤʽʻʶ COVID-19 ʧʨʠʟʚʝʣʘ ʜʦ 

ʛʣʦʙʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʙʽʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʚʝʜʝʥʥʷ fashion-ʙʽʟʥʝʩʫ 

ʚ ʦʥʣʘʡʥ ʬʦʨʤʘʪʽ. ʇʦʜʽʙʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʚ ʙʽʟʥʝʩʽ ʥʝ ʧʨʦʩʪʦ 

ʢʦʤʝʨʮʽʡʥʦ ʧʨʦʨʘʭʦʚʘʥʠʡ, ʘ ʡ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʧʽʣʢʫʚʘʪʠʩʷ ʽʟ ʩʧʦʞʠʚʘʯʝʤ ʙʝʟ 

ʧʦʩʝʨʝʜʥʠʢʽʚ, ʥʘʣʘʛʦʜʞʫʚʘʪʠ ʪʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʟ ʥʠʤʠ ʟʚôʷʟʢʠ. ʇʽʜ ʯʘʩ ʧʘʥʜʝʤʽʾ 

COVID 19 ʮʝ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ fashion-ʙʽʟʥʝʩʫ ʫʪʨʠʤʘʪʠʩʷ ʽ ʟʙʝʨʝʛʪʠ ʙʽʟʥʝʩ, ʘ 

ʪʘʢʦʞ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʦʥʣʘʡʥ-ʩʝʨʝʜʦʚʠʱʝ. 

ʆʩʥʦʚʥʘ ʛʽʧʦʪʝʟʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʤʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ ï 

ʮʝ ʩʧʦʩʽʙ ʧʦʢʨʘʱʝʥʥʷ ʥʝ ʣʠʰʝ ʢʘʥʘʣʽʚ ʟʚôʷʟʢʫ ʤʽʞ fashion-ʙʨʝʥʜʦʤ ʽ 

ʩʧʦʞʠʚʘʯʝʤ, ʘʣʝ ʡ ʩʘʤ ʧʨʦʮʝʩ ʛʨʘʬʽʯʥʦʾ ʧʨʝʟʝʥʪʘʮʽʾ ʤʦʜʥʠʭ ʽʥʥʦʚʘʮʽʡ fashion-

ʙʨʝʥʜʽʚ ʽ ʟʘʩʽʙ ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ ʟʚʠʯʦʢ ʚ ʦʥʣʘʡʥ ʧʦʢʫʧʢʘʭ ʽ ʬʦʨʤʫʚʘʥʥʽ 

ʚʣʘʩʥʦʛʦ ʩʪʠʣʶ ʽ ʛʘʨʜʝʨʦʙʫ ʩʧʦʞʠʚʘʯʘ. 

ɿʤʽʥʠ ʪʦʨʢʥʫʣʠʩʷ ʥʝ ʪʽʣʴʢʠ ʥʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʧʨʝʟʝʥʪʘʮʽʾ ʪʘ 

ʧʦʧʫʣʷʨʠʟʘʮʽʾ fashion-ʙʨʝʥʜʽʚ, ʘ ʽ ʤʦʞʣʠʚʦʩʪʝʡ ʨʝʘʣʽʟʘʮʽʾ ʥʦʚʠʭ ʽʜʝʡ ʫ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʘʭ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʧʦʤʽʪʥʠʡ ʪʨʝʥʜ ʱʦʜʦ 

ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʨʦʟʨʦʙʢʠ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ ʜʣʷ ʨʦʙʦʪʠ ʟ ʛʘʨʜʝʨʦʙʦʤ 

ʩʧʦʞʠʚʘʯʽʚ [3, 4]. ʆʢʨʽʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʬʫʥʢʮʽʾ ʦʨʛʘʥʽʟʘʮʽʾ ʛʘʨʜʝʨʦʙʫ, ʪʘʢʽ 

ʜʦʜʘʪʢʠ ʤʘʶʪʴ ʬʫʥʢʮʽʾ ʚʽʟʫʘʣʴʥʦʛʦ ʥʘʛʘʜʫʚʘʥʥʷ ʽ ʧʦʨʘʜʥʠʢʘ ʱʦʜʦ ʧʽʜʙʦʨʫ 

ʩʪʠʣʶ ʜʣʷ ʚʠʟʥʘʯʝʥʦʛʦ ʢʦʣʴʦʨʦʪʠʧʫ ʩʧʦʞʠʚʘʯʘ ʪʘ ʚʠʟʥʘʯʝʥʦʾ ʧʦʜʽʾ.  

ʇʦʜʽʙʥʽ ʬʫʥʢʮʽʾ ʤʘʻ ʮʽʣʠʡ ʨʷʜ ʜʦʜʘʪʢʽʚ, ʷʢʽ ʤʦʞʥʘ ʟʥʘʡʪʠ ʥʘ ʧʣʘʪʬʦʨʤʘʭ 

Google Play, App Store ʪʘ ʽʥ. ɿʦʢʨʝʤʘ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʰʫʢʫ ʟʘ ʢʣʶʯʦʚʠʤʠ 

ʩʣʦʚʘʤʠ çwardrobeè, çʛʘʨʜʝʨʦʙè, çʽʤʽʜʞʢʦʫʟʽʥʛè, çʤʦʜʥʽ ʢʦʣʴʦʨʠ ʦʜʷʛʫè, 

çʛʘʨʤʦʥʽʷ ʢʦʣʴʦʨʽʚ è ʪʘ ʽʥʰʠʭ ʩʣʽʚ-ʩʠʥʦʥʽʤʽʚ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʙʽʣʴʰʝ ʥʽʞ 300 

ʜʦʜʘʪʢʽʚ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʭ ʫ ʮʽʡ ʩʬʝʨʽ. 

ʌʨʘʛʤʝʥʪ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʜʘʪʢʽʚ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʚʣʘʩʥʦʛʦ ʩʪʠʣʶ ʩʧʦʞʠʚʘʯʘ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 1. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʥʘʡʰʠʨʰʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʤʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ Acloset, Dressika ʪʘ Color Gear. ʂʨʽʤ ʪʦʛʦ, 

ʚʦʥʠ ʤʘʶʪʴ ʜʦʩʠʪʴ ʚʠʩʦʢʠʡ ʨʝʡʪʠʥʛ ʩʝʨʝʜ ʢʦʨʠʩʪʫʚʘʯʽʚ (ʪʘʙʣ. 1) ʽ ʻ 

ʙʝʟʢʦʰʪʦʚʥʠʤʠ. ɼʦʮʽʣʴʥʦ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʾʭ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʘʧʩʫʣʴʥʦʛʦ 

ʛʘʨʜʝʨʦʙʫ, ʡʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ. 

ʅʘʫʢʦʚʮʷʤʠ ʜʦʚʝʜʝʥʦ [2, 8], ʱʦ ʚʠʙʽʨ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʩʪʠʣʶ ʦʜʷʛʫ 

ʧʨʠʚôʷʟʘʥʠʡ ʜʦ ʧʝʚʥʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʩʠʭʦʝʤʦʮʽʡʥʦʛʦ ʩʪʘʥʫ 

ʩʧʦʞʠʚʘʯʘ. ʊʘʢʘ çʩʪʠʣʽʟʘʮʽʷè ʪʽʣʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʷʢ ʨʷʜ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ 

ʩʪʨʘʪʝʛʽʡ ʩʧʦʞʠʚʘʯʘ: çʗè ʜʣʷ ʩʝʙʝ, çʗè ʜʣʷ ʽʥʰʠʭ, çʗè ʟʤʽʥʝʥʠʡ ʽʥʰʠʤ ʜʣʷ 

ʽʥʰʠʭ [2]. 
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ʊʘʙʣʠʮʷ 1 ï ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʪʠʣʶ 

ʅʘʟʚʘ ʆʧʠʩ 
ʈʝʡʪʠʥʛ 

ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʂʽʣʴʢʽʩʪʴ 

ʟʘʚʘʥʪʘʞʝʥʴ 
ɸʚʪʦʨʠ ʈʽʢ 

Acloset 

 

ɼʦʟʚʦʣʷʻ ʧʝʨʝʛʣʷʜʘʪʠ ʪʘ ʢʝʨʫʚʘʪʠ ʚʩʽʤʘ 

ʤʦʜʥʠʤʠ ʨʝʯʘʤʠ ʦʜʥʠʤ ʨʘʟʦʤ. ʇʨʦʩʪʘ ʪʘ 

ʟʨʫʯʥʘ ʨʝʻʩʪʨʘʮʽʷ ʤʦʛʦ ʦʜʷʛʫ. 

ʇʣʘʥʫʚʘʣʴʥʠʢ ʦʙʨʘʟʽʚ. ʆʛʣʷʜ ʛʘʨʜʝʨʦʙʽʚ 

ʣʽʜʝʨʽʚ ʟʘ ʩʪʠʣʝʤ.  

4,4 500000+ Acloset 2022 

Stylebook 

 

ʆʨʛʘʥʽʟʘʮʽʷ ʛʘʨʜʝʨʦʙʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʰʘʬʘʤʠ. ʄʦʞʥʘ ʜʦʜʘʚʘʪʠ ʥʝʦʙʤʝʞʝʥʫ 

ʢʽʣʴʢʽʩʪʴ ʟʦʙʨʘʞʝʥʴ ʦʜʷʛʫ ʪʘ ʘʢʩʝʩʫʘʨʽʚ, 

ʩʪʚʦʨʶʚʘʪʠ ʢʦʥʪʨʦʣʴʥʽ ʩʧʠʩʢʠ ʪʘ 

ʽʥʬʦʛʨʘʬʽʢʫ ʜʣʷ ʜʨʫʢʫ, ʧʣʘʥʫʚʘʪʠ, ʱʦ 

ʦʜʷʛʥʫʪʠ ʚ ʢʘʣʝʥʜʘʨʽ, ʽ ʧʝʨʝʜʘʚʘʪʠ ʦʙʨʘʟʠ, 

ʧʨʝʜʤʝʪʠ ʦʜʷʛʫ ʯʠ ʥʘʪʭʥʝʥʥʷ ʥʘ ʽʥʰʽ 

ʧʨʠʩʪʨʦʾ iOS. ʇʦʰʫʢ ʜʦʩʪʫʧʥʠʡ ʟʘ 

ʢʣʶʯʦʚʠʤʠ ʩʣʦʚʘʤʠ ʘʙʦ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, 

ʪʘʢʠʤʠ ʷʢ ʪʢʘʥʠʥʘ, ʩʝʟʦʥ, ʢʦʣʽʨ ʪʦʱʦ. 

4,7 165 

Left brain / 

right brain, 

LLC 

2021 

Dress-MeApp: 

outfit ideas 

 

ʂʘʧʩʫʣʴʥʠʡ ʛʘʨʜʝʨʦʙ: 

ɸʚʪʦʤʘʪʠʯʥʝ ʬʦʨʤʫʚʘʥʥʷ ʦʜʷʛʫ ʧʦ ʩʪʠʣʷʤ: 

ʦʬʽʩ, ʩʪʠʣʴʥʠʡ ʧʦʚʩʷʢʜʝʥʥʠʡ ʦʜʷʛ, ʚʠʭʽʜ ʫ 

ʩʚʽʪ, ʚʽʜʧʦʯʠʥʦʢ ʫ ʤʽʩʪʽ ʫ ʦʬʽʮʽʡʥʦʤʫ ʘʙʦ 

ʨʦʟʩʣʘʙʣʝʥʦʤʫ ʩʪʠʣʷʭ. 

ɺʽʨʪʫʘʣʴʥʘ ʧʨʠʤʽʨʦʯʥʘ. 

ɿʙʝʨʝʞʝʥʥʷ ʆʙʨʘʟʽʚ 

5,0 100000+ Kolyada 

Group Inc. 
2017 

Show My 

Colors: Color 

Palettes 

 

4 ʧʘʣʽʪʨʠ ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʣʴʦʨʦʪʠʧʫ: ʙʘʟʦʚʽ 

ʢʦʣʴʦʨʠ, ʪʨʝʥʜʦʚʽ ʢʦʣʴʦʨʠ, ʧʦʚʥʘ 

ʢʦʣʴʦʨʦʚʘ ʢʘʨʪʘ, ʢʦʣʽʨʥʽ ʢʦʤʙʽʥʘʮʽʾ - 

ʧʘʣʽʪʨʠ ʤʘʢʽʷʞʫ: ʜʝʪʘʣʴʥʠʡ ʦʧʠʩ ʢʦʞʥʦʛʦ 

ʢʦʣʴʦʨʦʪʠʧʫ - ʚʠʟʥʘʯʝʥʽ ʢʦʨʠʩʪʫʚʘʯʝʤ 

ʢʘʨʪʢʠ ʢʦʣʴʦʨʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ 

ʫʣʶʙʣʝʥʠʭ ʢʦʣʴʦʨʽʚ 

4,4 100000+ 
Brilliant 

Seasons 
2022 

Dressika 

 

ɸʚʪʦʤʘʪʠʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʦʣʴʦʨʦʪʠʧʫ ʧʦ 

ʬʦʪʦ. ɺʽʨʪʫʘʣʴʥʠʡ ʛʘʨʜʝʨʦʙ. 

ɺʽʨʪʫʘʣʴʥʘ ʧʨʠʤʽʨʦʯʥʘ. 

ʇʝʨʩʦʥʘʣʴʥʘ ʧʘʣʽʪʨʘ ʢʦʣʴʦʨʽʚ. 

ʇʘʣʽʪʨʠ ʤʘʢʽʷʞʫ 

3,9 100000+ Standy Soft 2022 

Color Gear  

 

ɼʦʜʘʪʦʢ ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʝʦʨʽʶ ʢʦʣʴʦʨʽʚ ʥʘ 

ʦʩʥʦʚʽ ʢʦʣʴʦʨʦʚʠʭ ʢʽʣ ʽ ʛʘʨʤʦʥʽʡʥʠʭ ʩʭʝʤ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʛʘʨʤʦʥʽʡʥʠʭ ʧʘʣʽʪʨ. 13 

ʛʘʨʤʦʥʽʡ ʢʦʣʴʦʨʽʚ. ɸʥʘʣʽʟ ʧʦ ʬʦʪʦ ʽ 

ʬʦʨʤʫʚʘʥʥʷ ʧʘʣʽʪʨ. ʇʽʜʪʨʠʤʫʻ ʜʚʽ ʢʦʣʽʨʥʽ 

ʤʦʜʝʣʽ. ʈʦʟʨʦʙʢʘ ʢʦʣʘʞʫ ʽ ʧʨʠʥʪʘ. 

4,7 500000+ appsvek 2022 

Color Harmony 

 

ɼʦʜʘʪʦʢ ʤʽʩʪʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʦʣʽʨʥʽ 

ʨʝʞʠʤʠ (RGB, HSV, RAL, CMYK) ʽ 

ʘʣʛʦʨʠʪʤʠ ʛʘʨʤʦʥʽʾ ʢʦʣʴʦʨʽʚ. ʇʨʠʟʥʘʯʝʥʠʡ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʘʣʽʪʨʠ ʥʘ ʦʩʥʦʚʽ 

ʬʦʪʦʛʨʘʬʽʾ. ɭ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʦʙʠʪʠ ʚʘʰʽ 

ʧʘʣʽʪʨʠ ʚʨʫʯʥʫ 

4.6 1000000+ Powsty 2022 

 

ʉʪʠʣʽʩʪʠ ʽ ʧʨʝʜʩʪʘʚʥʠʢʠ fashion-ʙʨʝʥʜʽʚ ʨʦʟʛʣʷʜʘʶʪʴ ʤʦʜʥʠʡ, 

ʩʠʪʫʘʮʽʡʥʠʡ (ʢʘʧʩʫʣʴʥʠʡ) ʛʘʨʜʝʨʦʙʠ [2]. ʉʠʪʫʘʮʽʡʥʠʡ ʛʘʨʜʝʨʦʙ ʷʢ ʥʘʙʽʨ 

ʧʨʝʜʤʝʪʽʚ ʦʜʷʛʫ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʡ ʜʣʷ ʧʝʚʥʠʭ ʮʽʣʝʡ, ʚ ʷʢʦʤʫ ʚʩʽ ʧʨʝʜʤʝʪʠ 

ʧʦʻʜʥʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʟʘ ʢʦʣʴʦʨʦʤ ʽ ʩʪʠʣʝʤ, ʮʝ ï ʢʘʧʩʫʣʴʥʠʡ ʛʘʨʜʝʨʦʙ, ʷʢʠʡ 

ʤʽʩʪʠʪʴ ʥʘʙʽʨ ʟ 6-8 ʨʝʯʝʡ (ʘʢʩʝʩʫʘʨʠ ʥʝ ʚʭʦʜʷʪʴ ʚ ʮʝʡ ʩʧʠʩʦʢ), ʱʦ ʛʘʨʤʦʥʽʡʥʦ 

ʢʦʤʙʽʥʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ. 

ʃʶʜʠ ʨʽʟʥʦʛʦ ʚʽʢʫ ʬʦʨʤʫʶʪʴ ʩʚʽʡ ʛʘʨʜʝʨʦʙ ʥʝʦʜʥʘʢʦʚʦ. ʗʢʱʦ ʤʦʣʦʜʴ 

ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʛʘʨʜʝʨʦʙʘ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟʚʝʨʪʘʻ ʫʚʘʛʫ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʨʦʙʽʚ 

ʤʦʜʽ, ʾʭ ʢʦʤʧʣʝʢʪʥʽʩʪʴ, ʚʟʘʻʤʦʟʘʤʽʥʥʽʩʪʴ, ʟʦʢʨʝʤʘ ʚʚʘʞʘʶʯʠ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʥʝ 

https://apps.apple.com/ua/developer/kolyada-group-inc/id1084859976?l=ru
https://apps.apple.com/ua/developer/kolyada-group-inc/id1084859976?l=ru


 

 82 

Resource-Saving Technologies of Apparel, Textile & Food Industry  

 

ʩʘʤʦʶ ʛʦʣʦʚʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʦʜʷʛʫ, ʪʦ ʣʶʜʠ ʩʪʘʨʰʦʛʦ ʚʽʢʫ ʚʽʜʜʘʶʪʴ ʧʝʨʝʚʘʛʫ 

ʜʦʙʨʦʪʥʦʤʫ, ʢʦʤʬʦʨʪʥʦʤʫ ʦʜʷʛʫ. ʄʦʣʦʜʴ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʛʘʨʜʝʨʦʙʘ ʧʨʘʛʥʝ 

ʟʙʽʣʴʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʽʚ ʫʥʽʚʝʨʩʘʣʴʥʠʭ, ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ, ʜʦʙʨʝ 

ʢʦʤʧʣʝʢʪʦʚʘʥʠʭ ʟ ʽʥʰʠʤʠ ʚʠʨʦʙʘʤʠ, ʥʘʧʨʠʢʣʘʜ ʢʫʨʪʦʢ, ʩʧʽʜʥʠʮʴ, ʙʨʶʢ, ʙʣʫʟ, 

ʧʽʜʞʘʢʽʚ, ʩʚʝʪʨʽʚ. ɺ ʭʦʜʽ ʨʦʙʦʪʠ ʨʘʮʽʦʥʘʣʴʥʠʡ ʛʘʨʜʝʨʦʙ ʦʜʷʛʫ ʚʠʟʥʘʯʝʥʦ ʷʢ 

ʨʘʮʽʦʥʘʣʴʥʠʡ ʟʘʧʘʩ ʚʠʨʦʙʽʚ, ʷʢʠʤ ʧʦʚʠʥʥʘ ʚʦʣʦʜʽʪʠ ʢʦʞʥʘ ʣʶʜʠʥʘ ʜʣʷ 

ʟʘʜʦʚʦʣʝʥʥʷ ʩʚʦʾʭ ʜʽʡʩʥʠʭ ʧʦʪʨʝʙ ʚ ʦʜʷʟʽ. ɼʽʡʩʥʽ ʧʦʪʨʝʙʠ ï ʮʝ ʤʘʢʩʠʤʘʣʴʥʦ 

ʤʦʞʣʠʚʠʡ ʨʽʚʝʥʴ ʧʦʪʨʝʙ, ʟʘʙʝʟʧʝʯʫʚʘʥʠʡ ʤʦʞʣʠʚʦʩʪʷʤʠ ʩʠʩʪʝʤʠ ʤʦʜʠ ʚ 

ʜʘʥʠʡ ʽʩʪʦʨʠʯʥʠʡ ʤʦʤʝʥʪ ʚ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ ʤʦʜʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʽ ʘʩʦʨʪʠʤʝʥʪʫ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʛʘʨʜʝʨʦʙʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ ʟ 

ʬʫʥʢʮʽʻʶ ʚʽʨʪʫʘʣʴʥʦʛʦ ʛʘʨʜʝʨʦʙʫ ʜʦʟʚʦʣʠʪʴ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʯʘʩʫ ʥʘ ʧʽʜʙʽʨ ʽ 

ʛʘʨʤʦʥʽʟʘʮʽʶ ʝʣʝʤʝʥʪʽʚ ʛʘʨʜʝʨʦʙʫ ʧʨʠ ʚʠʩʦʢʽʡ ʝʩʪʝʪʠʯʥʽʡ ʷʢʦʩʪʽ ʨʝʟʫʣʴʪʘʪʫ. 

ɺʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ ʻ ʧʽʜʙʽʨ ʧʨʘʚʠʣʴʥʠʭ ʩʢʣʘʜʦʚʠʭ ʢʘʧʩʫʣʠ: ʟʘ 

ʢʦʣʽʨʥʦʶ ʛʘʤʦʶ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʢʦʣʴʦʨʦʪʠʧʫ ʩʧʦʞʠʚʘʯʘ ʽ ʡʦʛʦ 

ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʟʘ ʧʦʻʜʥʘʥʥʷʤ ʬʘʢʪʫʨ, ʘ ʪʘʢʦʞ ʟʘ ʦʙʨʘʥʠʤ 

ʩʪʠʣʝʤ ʽ ʟʘʧʣʘʥʦʚʘʥʠʤ ʚʨʘʞʝʥʥʷʤ. 

ʇʦʩʣʽʜʦʚʥʦʩʪʽ ʜʽʡ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʘʚʪʦʨʩʴʢʠʭ ʘʩʦʨʪʠʤʝʥʪʥʠʭ ʢʘʧʩʫʣ 

ʛʘʨʜʝʨʦʙʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʘʣʛʦʨʠʪʤ: 

1. ʅʘʚʝʩʪʠ ʜʝʪʘʣʴʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʙʨʘʥʦʛʦ ʩʪʠʣʶ ʽ ʧʽʜʩʪʠʣʶ ʦʜʷʛʫ, ʚ 

ʷʢʦʤʫ ʧʣʘʥʫʻʪʴʩʷ ʨʦʟʨʦʙʢʘ ʢʘʧʩʫʣʠ ʛʘʨʜʝʨʦʙʫ ʦʙʨʘʥʦʛʦ ʢʦʣʴʦʨʫ. ʆʙʨʘʪʠ 

ʤʘʡʙʫʪʥʽʡ ʧʨʦʻʢʪʥʠʡ ʦʙʨʘʟ ʟ ʟʘʧʣʘʥʦʚʘʥʠʤ ʚʨʘʞʝʥʥʷʤ. 

2. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʥʘʧʨʷʤʦʢ ʤʦʜʠ ʚʠʙʨʘʥʦʛʦ ʩʪʠʣʶ ʦʜʷʛʫ ʽ ʘʩʦʨʪʠʤʝʥʪʫ 

ʨʦʟʨʦʙʣʷʻʤʦʾ ʢʘʧʩʫʣʠ ʛʘʨʜʝʨʦʙʫ. ʈʦʟʨʦʙʠʪʠ ʟ ʜʦʧʦʤʦʛʦʶ ʜʞʝʨʝʣ ʪʚʦʨʯʦʩʪʽ ʟ 

ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ: ʨʠʩʫʥʢʽʚ ʽ ʬʦʪʦ, ʄʫʜʙʦʨʜ, ʷʢʠʡ ʧʝʨʝʜʘʻ ʝʤʦʮʽʡʥʠʡ ʢʦʥʪʝʢʩʪ 

ʤʘʡʙʫʪʥʴʦʛʦ ʧʨʦʻʢʪʥʦʛʦ ʦʙʨʘʟʫ. 

3. ʅʘ ʦʩʥʦʚʽ ʧʨʦʛʥʦʟʥʠʭ ʢʦʣʦʨʠʩʪʠʯʥʠʭ ʧʨʦʧʦʟʠʮʽʡ ʚʽʜʪʽʥʢʽʚ ʦʙʨʘʥʦʛʦ 

ʢʦʣʴʦʨʫ ʥʘ ʧʝʚʥʠʡ ʤʦʜʥʠʡ ʩʝʟʦʥ, ʩʬʦʨʤʫʚʘʪʠ ʙʘʟʫ ʤʦʜʥʦʾ ʢʦʣʴʦʨʦʚʦʾ ʛʘʤʠ, 

ʬʘʢʪʫʨʠ ʤʘʪʝʨʽʘʣʽʚ, ʚʟʫʪʪʷ ʽ ʘʢʩʝʩʫʘʨʽʚ ʜʣʷ ʢʘʧʩʫʣʠ ʛʘʨʜʝʨʦʙʫ, ʱʦ 

ʨʦʟʨʦʙʣʷʻʪʴʩʷ. 

4. ʅʘʚʝʩʪʠ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʚʽʜʪʽʥʢʠ ʦʙʨʘʥʦʛʦ ʢʦʣʴʦʨʫ ʜʣʷ ʘʜʨʝʩʥʦʛʦ 

ʩʧʦʞʠʚʘʯʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ Dressika, Color Gear [5-7]. 

5. ɿʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʛʨʘʬʽʯʥʠʭ 

ʨʝʜʘʢʪʦʨʽʚ, ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ (Dressika, Color Gear, Acloset), ʩʬʦʨʤʫʚʘʪʠ 

ʘʚʪʦʨʩʴʢʽ ʘʩʦʨʪʠʤʝʥʪʥʽ ʢʘʧʩʫʣʠ ʛʘʨʜʝʨʦʙʫ ʘʜʨʝʩʥʦʛʦ ʩʧʦʞʠʚʘʯʘ ʟ 

ʟʘʧʣʘʥʦʚʘʥʠʤ ʚʨʘʞʝʥʥʷʤ. 

ɺ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʘʚʪʦʨʩʴʢʽ ʛʘʨʜʝʨʦʙʥʽ ʢʘʧʩʫʣʠ 

ʩʪʠʣʶ ʂʘʨʪʘʪʠʡ Street Casual, ʷʢʽ ʚʽʟʫʘʣʽʟʫʶʪʴ ʚʩʽ ʚʠʱʝ ʦʧʠʩʘʥʽ ʧʨʠʥʮʠʧʠ ʥʘ 

ʧʨʠʢʣʘʜʽ ʟʝʣʝʥʦʛʦ ʢʦʣʴʦʨʫ (ʨʠʩ.1). 
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ʈʠʩ. 1. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ ʫ ʧʨʘʢʪʠʯʥʽʡ ʨʦʙʦʪʽ: ʘ) ʚʽʟʫʘʣʽʟʘʮʽʷ ʝʪʘʧʽʚ 

1-3; ʙ,ʚ) ʚʽʟʫʘʣʽʟʘʮʽʷ ʝʪʘʧʫ 4, ʤʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ Dressika ʪʘ Color Gear; 

ʛ) ʚʽʟʫʘʣʽʟʘʮʽʷ ʝʪʘʧʫ 5 ï ʩʬʦʨʤʦʚʘʥʽ ʢʘʧʩʫʣʠ ʛʘʨʜʝʨʦʙʫ ʫ ʤʦʙʽʣʴʥʦʤʫ ʜʦʜʘʪʢʫ Acloset 
 

ʆʥʣʘʡʥ ʦʧʠʪʫʚʘʥʥʷ ʟʜʽʡʩʥʝʥʦ ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ ʩʭʝʤʦʶ, ʨʦʟʨʦʙʣʝʥʦʶ ʽ 

ʘʧʨʦʙʦʚʘʥʦʶ ʘʚʪʦʨʦʤ [9] ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʠʢʠ ʩʝʤʘʥʪʠʯʥʦʛʦ ʜʠʬʝʨʝʥʮʽʘʣʫ. 
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ʂʦʞʝʥ ʟ ʪʨʴʦʭ ʦʙʨʘʥʠʭ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ ʦʮʽʥʶʚʘʚʩʷ ʝʢʩʧʝʨʪʘʤʠ ʟʘ ʦʜʥʠʤ 

ʰʘʙʣʦʥʦʤ ʘʥʢʝʪʠ. ɿʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ ʧʨʘʢʪʠʢʦʶ ʬʦʨʤʫʣʶʚʘʥʥʷ ʟʘʧʠʪʘʥʴ 

ʜʣʷ ʘʥʢʝʪʠ ʟʘ ʤʝʪʦʜʠʢʦʶ ʩʝʤʘʥʪʠʯʥʦʛʦ ʜʠʬʝʨʝʥʮʽʘʣʫ ʻ ʩʧʽʚʩʪʘʚʣʝʥʥʷ 

ʢʣʶʯʦʚʠʭ ʙʽʧʦʣʷʨʥʠʭ ʩʣʽʚ (ʨʠʩ. 2). 
 
ʅʘʩʢʽʣʴʢʠ 

ʤʦʙʽʣʴʥʠʡ 

ʜʦʜʘʪʦʢ 

ʢʦʨʠʩʥʠʡ ʜʣʷ 

ɺʘʩ? 

ʏʠ ʤʘʻ 

ʜʦʜʘʪʦʢ 

ʟʨʫʯʥʠʡ 

ʽʥʪʝʨʬʝʡʩ? 

ɼʦʜʘʪʦʢ 

ʩʢʣʘʜʥʠʡ 

ʫ ʨʦʙʦʪʽ? 

ʆʮʽʥʽʪʴ, 

ʥʘʩʢʽʣʴʢʠ 

ʚʘʞʣʠʚʦʶ ʻ 

é. 

ʆʮʽʥʽʪʴ 

ʧʦʚʥʦʪʫ 

ʟʤʽʩʪʫ ʚʢʣʘʜʦʢ 

ʆʮʽʥʽʪʴ 

ʰʚʠʜʢʽʩʪʴ 

ʨʦʙʦʪʠ 

ʜʦʜʘʪʢʫ 

ʆʮʽʥʽʪʴ ʷʢʽʩʪʴ 

ʜʦʜʘʪʢʫ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʽʥʰʠʤʠ 

ʧʨʦʜʫʢʪʘʤʠ ʮʴʦʛʦ 

ʚʠʜʫ 

ʅʝʢʦʨʠʩʥʠʡ 

ʂʦʨʠʩʥʠʡ 

ʅʝʟʨʫʯʥʠʡ 

ʽʥʪʝʨʬʝʡʩ 

ɿʨʫʯʥʠʡ 

ʽʥʪʝʨʬʝʡʩ 

ʉʢʣʘʜʥʠʡ 

ʇʨʦʩʪʠʡ 

ʅʝ ʚʘʞʣʠʚʦ 

ɼʫʞʝ ʚʘʞʣʠʚʦ 

ʅʝ ʜʦʩʪʘʪʥʽʡ 

ɼʦʩʪʘʪʥʽʡ 

ʇʦʚʽʣʴʥʦ 

ʐʚʠʜʢʦ 

ɻʽʨʰʝ 

ʂʨʘʱʝ 

ʈʠʩ. 2. ʇʨʠʥʮʠ ʬʦʨʤʫʚʘʥʥʷ ʟʘʧʠʪʘʥʴ ʽ ʚʽʜʧʦʚʽʜʝʡ ʜʣʷ ʘʥʢʝʪʫʚʘʥʥʷ 
 

ɽʢʩʧʝʨʪʥʘ ʛʨʫʧʘ ʩʢʣʘʜʘʣʘʩʷ ʟ 35 ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʰʚʝʡʥʦʾ ʛʘʣʫʟʽ: 

ʩʪʫʜʝʥʪʠ; ʚʠʢʣʘʜʘʯʽ (ɺʅɿ/ʫʯʠʣʠʱʘ, ʤʘʡʩʪʝʨ ʚʠʨʦʙʥʠʯʦʛʦ ʥʘʚʯʘʥʥʷ, ʚʯʠʪʝʣʴ); 

ʧʨʘʮʽʚʥʠʢʠ ʰʚʝʡʥʦʾ ʛʘʣʫʟʽ (ʚʣʘʩʥʠʢ fashion-ʙʨʝʥʜʫ, ʢʦʥʩʪʨʫʢʪʦʨ, ʪʝʭʥʦʣʦʛ, 

ʟʘʢʨʽʡʥʠʢ, ʰʚʘʯʢʘ ʪʦʱʦ); ʜʠʟʘʡʥʝʨʠ. ʇʨʠʢʣʘʜ ʘʥʢʝʪʠ ʫ Google ʬʦʨʤʽ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 3. 
 

 
 

  
ʈʠʩ. 3. ʇʨʠʢʣʘʜ ʬʦʨʤʠ ʘʥʢʝʪʠ 

 

ɿʥʘʯʝʥʥʷ ʚʠʙʦʨʫ: 1,2,3 ï ʥʠʟʴʢʠʡ ʩʪʫʧʽʥʴ ʧʨʦʷʚʫ ʷʢʽʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ; 4 ï 

ʥʝʡʪʨʘʣʴʥʠʡ ʩʪʫʧʽʥʴ ʷʢʦʩʪʽ ʧʦʢʘʟʥʠʢʘ, 5,6,7 ï ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʷʢʽʩʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ. 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʝʨʝʚʝʜʝʥʥʷ ʦʮʽʥʦʢ ʝʢʩʧʝʨʪʽʚ ʚ 

ʰʢʘʣʠ ʩʝʤʘʥʪʠʯʥʦʛʦ ʜʠʬʝʨʝʥʮʽʘʣʫ (ʨʠʩ. 4). ʐʢʘʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʘʥʢʝʪʽ ʫ 

ʚʠʛʣʷʜʽ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʣʽʥʽʡʦʢ. ʂʦʞʥʘ ʰʢʘʣʘ ʤʘʻ ʩʽʤ ʛʨʘʜʘʮʽʡ ʦʟʥʘʢ, 

ʚʠʨʘʞʝʥʠʭ ʯʠʩʝʣʴʥʦ (-3, -2, -1, 0, +1, +2, +3) [8]. 
 

1 2 3 4 5 6 7 

-3 -2 -1 0 1 2 3 
ʈʠʩ. 4. ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʦʮʽʥʦʢ ʰʢʘʣʽ ʩʝʤʘʥʪʠʯʥʦʛʦ ʜʠʬʝʨʝʥʮʽʘʣʫ 
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ʈʠʩ. 5. ʇʨʠʢʣʘʜ ʨʝʟʫʣʴʪʘʪʫ ʦʧʠʪʫʚʘʥʥʷ ʤʦʙʽʣʴʥʦʛʦ ʜʦʜʘʪʢʫ Dressika 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʦʧʠʪʫʚʘʥʥʷ, ʚʩʽ ʪʨʠ ʤʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ 

ʦʮʽʥʶʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʙʘʣʘʤʠ, ʧʦʚôʷʟʘʥʠʤʠ ʟ ʧʦʟʠʪʠʚʥʠʤ ʟʥʘʯʝʥʥʷʤ 

ʢʣʶʯʦʚʠʭ ʩʣʽʚ. ɸʥʘʣʽʟʫʶʯʠ ʚʽʜʧʦʚʽʜʽ (ʨʠʩ. 5), ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʥʘʡʙʽʣʴʰ 

ʩʫʧʝʨʝʯʣʠʚʠʤ ʤʦʤʝʥʪʦʤ ʚ ʢʦʞʥʦʤʫ ʦʧʠʪʫʚʘʥʥʷ ʻ ʟʘʧʠʪʘʥʥʷ çʆʮʽʥʽʪʴ ʧʦʚʥʦʪʫ 

ʟʤʽʩʪʫ ʚʢʣʘʜʦʢè. ɽʢʩʧʝʨʪʠ ʚʽʜʟʥʘʯʠʣʠ ʥʝʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʚʢʣʘʜʦʢ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ ʜʣʷ ʢʦʞʥʦʛʦ ʽʟ ʟʘʩʪʦʩʦʚʘʥʠʭ ʤʦʙʽʣʴʥʠʭ 

ʜʦʜʘʪʢʽʚ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʠ ʘʢʪʫʘʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ ʩʘʤʝ ʪʨʴʦʭ ʜʦʜʘʪʢʽʚ ʽ ʻ ʧʝʨʩʧʝʢʪʠʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʤʦʙʽʣʴʥʦʛʦ ʜʦʜʘʪʢʫ, ʷʢʠʡ ʙʠ ʩʘʤʦʩʪʽʡʥʦ ʟʘʙʝʟʧʝʯʫʚʘʚ ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ 

ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ. 

ɺʠʩʥʦʚʦʢ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʧʽʜʭʦʜʠ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ, 

ʷʢ ʽʥʥʦʚʘʮʽʡʥʠʭ digital ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʨʦʟʨʦʙʢʠ ʢʘʧʩʫʣ ʛʘʨʜʝʨʦʙʫ ʜʣʷ 

ʘʜʨʝʩʥʦʛʦ ʩʧʦʞʠʚʘʯʘ. 

ɿ'ʻʜʥʘʥʥʷ ʩʣʽʚ ʽʤʽʜʞ + ʦʜʷʛ ʚ ʽʤʽʜʞʢʣʦʫʟʽʥʛ ʟʤʫʰʫʻ ʧʝʨʝʛʣʷʥʫʪʠ ʩʫʯʘʩʥʽ, 

ʧʨʠʡʥʷʪʽ ʚ ʥʘʫʮʽ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʴ çʢʦʩʪʶʤè ʽ çʦʜʷʛè. ʅʘʡʧʨʦʩʪʽʰʘ 

ʨʦʟʰʠʬʨʦʚʢʘ ʫʢʣʘʜʝʥʘ ʚ ʧʦʻʜʥʘʥʥʽ ʩʣʽʚ image (ʦʜʥʝ ʟ ʟʥʘʯ. ʟ ʘʥʛʣ. ï ʽʤʽʜʞ) ʽ 
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clothing (ʘʥʛʣ. ʦʜʷʛ, ʦʜʷʛʘʥʥʷ) ʦʟʥʘʯʘʻ ʨʘʟʦʤ ʽʤʽʜʞ + ʧʨʦʮʝʩ ʦʜʷʛʘʥʥʷ, ʪʦʙʪʦ 

ʤʦʚʘ ʡʜʝ ʧʨʦ ʮʽʣʝʩʧʨʷʤʦʚʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʩʪʶʤʘ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʦʙʨʘʟʫ. 

ʉʬʦʨʤʫʣʴʦʚʘʥʘ ʨʦʙʦʯʘ ʛʽʧʦʪʝʟʘ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʤʦʞʣʠʚʦʩʪʽ 

ʘʜʘʧʪʘʮʽʾ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʘʧʩʫʣʴʥʦʾ ʛʘʨʜʝʨʦʙʫ, ʡʦʛʦ 

ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʦʙʨʘʟʫ ʩʧʦʞʠʚʘʯʘ ʟʥʘʡʰʣʘ ʩʚʦʻ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʥʘ ʧʨʠʢʣʘʜʽ ʨʷʜʫ ʜʦʜʘʪʢʽʚ ʽ ʾʭ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. 
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ʋɼʂ 687. 016.5 : 658.512 

ʊɽʍʅʆʃʆɻɯʗ ʆɿɼʆɹʃɽʅʅʗ ʆɼʗɻʋ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ 

ʇʃɸʉʊʀʂʆɺʀʍ ʄɸʊɽʈɯɸʃɯɺ 
ʆ. ʇ. ʉʀʈʆʊɽʅʂʆ, ʃ. ɺ. ʏɽʈʅɽʎʔʂɸ 
ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺʩʝ ʯʘʩʪʽʰʝ ʧʨʠ ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ ʤʦʜʝʣʝʡ ʦʜʷʛʫ ʜʠʟʘʡʥʝʨʠ ʟʚʝʨʪʘʶʪʴʩʷ 

ʜʦ ʪʝʤʠ ʝʢʦʣʦʛʽʾ, ʟʘʭʠʩʪʫ, ʟʙʝʨʝʞʝʥʥʷ ʽ ʜʙʘʡʣʠʚʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʧʨʠʨʦʜʠ [1]. 

ɸʜʞʝ ʦʜʥʠʤ ʽʟ ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʧʠʪʘʥʴ ʝʢʦʣʦʛʽʾ ʻ ʧʝʨʝʨʦʙʢʘ ʪʘ ʚʪʦʨʠʥʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʤʘʶʪʴ ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ʨʦʟʧʘʜʫ. 

ʃʝʛʢʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʪʝʞ ʜʦʣʫʯʠʣʘʩʷ ʜʦ ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʧʠʪʘʥʥʷ. ʇʝʨʰʠʡ 

ʦʜʷʛ, ʚʠʛʦʪʦʚʣʝʥʠʡ ʟ ʧʝʨʝʨʦʙʣʝʥʠʭ ʇɽʊ-ʧʣʷʰʦʢ, ʧʦʪʨʘʧʠʚ ʥʘ ʧʦʣʠʮʽ 

ʤʘʛʘʟʠʥʽʚ ʫ 1993 ʨʦʮʽ. ʉʧʝʮʽʘʣʴʥʦ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʇɽʊ ʥʘ ʪʢʘʥʠʥʫ ʙʫʣʦ 

ʩʪʚʦʨʝʥʦ ʙʨʝʥʜ Repreve ʢʦʤʧʘʥʽʾ Unifi. ʉʴʦʛʦʜʥʽ ʚʪʦʨʠʥʥʝ ʚʦʣʦʢʥʦ ʙʨʝʥʜʫ 

Repreve ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʽ ʙʨʝʥʜʠ, ʷʢ Adidas, New Balance, Timberland, 

Patagonia ʪʘ ʨʷʜ ʽʥʰʠʭ ʢʦʤʧʘʥʽʡ [2]. ɺ 2020 ʨʦʮʽ ʢʦʤʧʘʥʽʷ Audi ʚ ʥʦʚʽʡ ʤʦʜʝʣʽ 

ʘʚʪʦʤʦʙʽʣʷ ɸ3 ʟʘʧʨʦʧʦʥʫʚʘʣʘ ʦʙʙʠʚʢʫ ʩʠʜʽʥʴ ʟʨʦʙʣʝʥʫ ʽʟ ʪʢʘʥʠʥʠ, 

ʚʠʛʦʪʦʚʣʝʥʦʾ ʟ ʧʝʨʝʨʦʙʣʝʥʠʭ ʇɽʊ (45 ʧʣʷʰʦʢ ʚʠʢʦʨʠʩʪʘʣʠ ʜʣʷ ʦʙʙʠʚʢʠ ʩʠʜʽʥʴ 

ʽ ʱʝ 60 ï ʜʣʷ ʧʽʜʣʦʛʦʚʦʛʦ ʧʦʢʨʠʪʪʷ) [3]. 

ʉʴʦʛʦʜʥʽ ʨʷʜ ʜʠʟʘʡʥʝʨʽʚ ʟʜʽʡʩʥʶʶʪʴ ʨʦʟʨʦʙʢʫ ʦʨʠʛʽʥʘʣʴʥʠʭ ʤʦʜʝʣʝʡ 

ʦʜʷʛʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘʢʠʭ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʷʢ: ʧʦʣʽʝʪʠʣʝʥʦʚʽ 

ʧʘʢʝʪʠ ʪʘ ʧʣʷʰʢʠ (ʨʠʩ. 1), ʬʦʣʴʛʘ, ʧʘʧʽʨ, ʢʘʨʪʦʥ, ʘʛʨʦʚʦʣʦʢʥʦ, ʧʣʘʩʪʠʢʦʚʽ 

ʩʽʪʢʠ, ʩʠʥʪʝʧʦʥ. ʉʪʫʜʝʥʪʩʴʢʘ ʤʦʣʦʜʴ ʪʝʞ ʜʦʣʫʯʘʻʪʴʩʷ ʜʦ ʧʦʰʠʨʝʥʥʷ ʮʴʦʛʦ 

ʪʨʝʥʜʫ ʧʨʠ ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ ʤʦʜʝʣʝʡ ʦʜʷʛʫ [1]. 
 

 
ʈʠʩ. 1. ʄʦʜʝʣʽ ʦʜʷʛʫ, ʨʦʟʨʦʙʣʝʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʣʘʩʪʠʢʦʚʠʭ ʚʽʜʭʦʜʽʚ 

 

ɿ ʧʣʘʩʪʠʢʫ ʚʠʛʦʪʦʚʣʷʶʪʴ ʥʝ ʪʽʣʴʢʠ ʦʜʷʛ, ʘʢʩʝʩʫʘʨʠ ʘʣʝ ʡ ʝʣʝʤʝʥʪʠ 

ʜʝʢʦʨʫ. ʅʘʡʧʦʧʫʣʷʨʥʽʰʠʤ ʘʥʽʤʘʣʽʩʪʠʯʥʠʤ ʧʨʠʥʪʦʤ ʫ ʤʦʜʽ ʩʴʦʛʦʜʥʽ ʩʪʘʶʪʴ 

ʤʝʪʝʣʠʢʠ. ɺʦʥʠ ʨʝʛʫʣʷʨʥʦ ʟôʷʚʣʷʣʠʩʷ ʚ ʢʦʣʝʢʮʽʷʭ Gucci. ʅʘʚʽʪʴ ʩʪʨʠʤʘʥʠʡ 

ʬʨʘʥʮʫʟʴʢʠʡ ɼʽʤ Chanel ʜʦʜʘʚ ʾʭ ʜʦ ʩʚʦʻʾ ʢʦʣʝʢʮʽʾ ʩʝʟʦʥʫ ʚʝʩʥʘ-ʣʽʪʦ 2022 [4]. 

ʉʭʦʞʝ, ʱʦ ʮʷ ʪʝʥʜʝʥʮʽʷ ʥʝʚʧʠʥʥʦ ʨʦʩʪʝ ʽ ʥʝ ʪʽʣʴʢʠ ʚ ʦʜʷʟʽ, ʘʣʝ ʡ ʚ ʤʘʢʽʷʞʽ, 

ʤʘʥʽʢʶʨʽ, ʚ ʦʟʜʦʙʣʝʥʥʽ ʟʘʯʽʩʦʢ (ʨʠʩ. 2). 
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ʈʠʩ. 2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʝʣʠʢʽʚ ʚ ʩʪʚʦʨʝʥʥʽ ʤʦʜʥʦʛʦ ʣʫʢʫ 

 

ʊʝʭʥʦʣʦʛʽʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʠʢʨʘʩ ʟ ʧʣʘʩʪʠʢʦʚʠʭ ʧʣʷʰʦʢ ʥʝ ʻ ʩʢʣʘʜʥʦʶ, 

ʘʣʝ ʚʠʤʘʛʘʻ ʙʘʛʘʪʦ ʪʝʨʧʽʥʥʷ, ʯʘʩʫ ʪʘ ʘʢʫʨʘʪʥʦʩʪʽ. ɿʘʛʘʣʴʥʠʡ ʟʤʽʩʪ ʨʦʙʦʪʠ 

ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ: ʥʘ ʧʦʚʝʨʭʥʶ ʧʣʷʰʢʠ ʥʘʥʦʩʷʪʴ ʢʦʥʪʫʨʥʠʡ ʤʘʣʶʥʦʢ, ʘ 

ʧʦʪʽʤ ʨʦʟʧʠʩʫʶʪʴ ʚʽʪʨʘʞʥʠʤʠ ʬʘʨʙʘʤʠ ʘʙʦ ʣʘʢʦʤ ʜʣʷ ʥʽʛʪʽʚ ʽ ʜʝʢʦʨʫʶʪʴ 

ʙʣʠʩʢʽʪʢʘʤʠ, ʧʘʡʻʪʢʘʤʠ ʪʘ ʽʥʰʠʤʠ ʜʨʽʙʥʠʤʠ ʜʝʪʘʣʷʤʠ.  

ʇʝʨʝʜ ʨʦʙʦʪʦʶ ʛʦʪʫʶʪʴ ʥʝʦʙʭʽʜʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ (ʨʠʩ. 3). 

ɺʠʛʦʪʦʚʣʝʥʥʷ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʜʝʢʽʣʴʢʦʤʘ ʩʧʦʩʦʙʘʤʠ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʜʽʡ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ [5]. 
 

          
ʈʠʩ. 3. ʅʘʙʽʨ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʨʦʙʦʪʠ 

 

ʇʝʨʰ ʟʘ ʚʩʝ ʦʙʠʨʘʶʪʴ ʝʩʢʽʟ ʤʝʪʝʣʠʢʘ ʽ ʨʦʟʜʨʫʢʦʚʫʶʪʴ ʡʦʛʦ ʥʘ ʧʘʧʝʨʽ 

(ʨʠʩ. 4). ʇʣʷʰʢʫ ʧʨʦʟʦʨʫ ʘʙʦ ʢʦʣʴʦʨʦʚʫ ʦʙʦʚ'ʷʟʢʦʚʦ ʤʠʶʪʴ ʟ ʤʠʣʦʤ ʘʙʦ 

ʟʘʩʦʙʦʤ ʜʣʷ ʧʦʩʫʜʫ ʟ ʦʙʦʭ ʩʪʦʨʽʥ ʽ ʧʨʦʩʫʰʫʶʪʴ. 
 

 
ʈʠʩ. 4. ɽʩʢʽʟʠ ʤʝʪʝʣʠʢʽʚ ʜʣʷ ʜʝʢʦʨʫ 

 

ʅʘʥʝʩʝʥʥʷ ʢʦʥʪʫʨʫ ʟʦʙʨʘʞʫʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ ʨʦʙʣʷʪʴ ʥʘ ʨʦʟʨʽʟʘʥʽʡ ʘʙʦ 

ʮʽʣʽʡ ʧʣʷʰʮʽ. ʗʢʱʦ ʧʣʷʰʢʘ ʨʦʟʨʽʟʘʥʘ, ʪʦ ʟʘʛʦʪʦʚʢʫ ʟ ʟʦʙʨʘʞʝʥʥʷʤ ʤʝʪʝʣʠʢʘ 

ʧʨʠʢʨʽʧʣʶʶʪʴ ʟ ʜʝʢʽʣʴʢʦʭ ʩʪʦʨʽʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʪʠʩʢʘʯʽʚ. ʗʢʱʦ ʧʣʷʰʢʘ ʮʽʣʘ, 

ʪʦ ʚ ʥʽʡ ʚʽʜʨʽʟʘʶʪʴ ʟʘʦʢʨʫʛʣʝʥʫ ʚʝʨʭʥʶ ʯʘʩʪʠʥʫ, ʟʘʛʦʪʦʚʢʫ ʦʧʫʩʢʘʶʪʴ 

ʚʩʝʨʝʜʠʥʫ ʧʣʷʰʢʠ, ʨʦʟʨʽʚʥʶʶʪʴ ʥʘ ʧʦʚʝʨʭʥʽ ʽ ʟʘʢʨʽʧʣʶʶʪʴ ʟʘʪʠʩʢʘʯʘʤʠ ʘʙʦ 
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ʩʢʨʽʧʢʘʤʠ. ʂʦʥʪʫʨ ʦʙôʻʢʪʫ ʥʘʥʦʩʷʪʴ ʧʝʨʤʘʥʝʥʪʥʠʤ ʤʘʨʢʝʨʦʤ ʘʙʦ ʢʦʥʪʫʨʦʤ 

(ʷʢʠʡ ʻ ʫ ʥʘʙʦʨʽ ʬʘʨʙ ʜʣʷ ʚʽʪʨʘʞʽʚ) ʽ ʜʘʶʪʴ ʯʘʩ ʥʘ ʚʠʩʠʭʘʥʥʷ. ʈʦʟʬʘʨʙʫʚʘʥʥʷ 

ʧʦʚʝʨʭʥʽ ʚʠʢʦʥʫʶʪʴ ʥʘ ʚʠʨʽʟʘʥʦʤʫ ʦʙ'ʻʢʪʽ ʘʙʦ ʥʘ ʮʽʣʽʡ ʧʣʷʰʮʽ. ʇʦʚʝʨʭ ʬʘʨʙʠ 

ʥʘʥʦʩʷʪʴ ʣʘʢ ʜʣʷ ʥʽʛʪʽʚ ï ʧʨʦʟʦʨʠʡ ʘʙʦ ʟ ʙʣʠʩʢʽʪʢʘʤʠ. ɺʠʨʽʟʘʶʪʴ ʤʝʪʝʣʠʢʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʥʦʞʠʮʴ ʜʣʷ ʧʘʧʝʨʫ ʜʦ ʘʙʦ ʧʽʩʣʷ ʨʦʟʬʘʨʙʦʚʫʚʘʥʥʷ. ʇʨʠʢʨʘʰʘʶʪʴ 

ʪʫʣʫʙ ʪʘ ʢʨʠʣʴʮʷ ʥʘʤʠʩʪʠʥʘʤʠ. ɺ ʪʫʣʫʙʽ ʰʠʣʦʤ ʨʦʙʣʷʪʴ ʦʪʚʦʨʠ ʜʣʷ ʛʦʣʢʠ, ʱʦʙ 

ʛʦʪʦʚʠʡ ʜʝʢʦʨ ʤʦʞʥʘ ʙʫʣʦ ʧʨʠʰʠʪʠ ʜʦ ʩʫʢʥʽ (ʨʠʩ. 5) [5, 6]. 
 

 
ʈʠʩ. 5. ɽʪʘʧʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʝʪʝʣʠʢʘ ʟ ʧʣʘʩʪʠʢʦʚʦʾ ʧʣʷʰʢʠ 

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʣʘʩʪʠʢʦʚʠʭ ʧʣʷʰʦʢ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʢʦʨʫ 
ʟʘʣʠʰʘʻʪʴʩʷ ʩʴʦʛʦʜʥʽ ʘʢʪʫʘʣʴʥʠʤ ʟ ʥʘʩʪʫʧʥʠʭ ʧʨʠʯʠʥ: 1) ʧʨʠʟʚʦʜʠʪʴ ʜʦ 
ʟʤʝʥʰʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʇɽʊ ʚʽʜʭʦʜʽʚ ʚ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ; 2) ʥʝ 
ʰʢʦʜʠʪʴ ʦʨʛʘʥʽʟʤʫ ʟʘ ʛʽʛʽʻʥʽʯʥʠʤʠ ʪʘ ʘʣʝʨʛʝʥʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ; 3) ʻ 
ʟʥʦʩʦʩʪʽʡʢʠʤ; 4) ʛʘʨʥʦ ʪʨʠʤʘʻ ʬʦʨʤʫ; 5) ʤʘʻ ʚʠʩʦʢʠʡ ʧʦʢʘʟʥʠʢ ʱʝʧʣʝʥʥʷ ʟ 
ʘʢʨʠʣʦʚʠʤʠ ʬʘʨʙʘʤʠ; 6) ʻ ʜʝʰʝʚʦʶ ʩʠʨʦʚʠʥʦʶ; 7) ʦʨʠʛʽʥʘʣʴʥʠʡ ʟʘ ʟʦʚʥʽʰʥʽʤ 
ʚʠʛʣʷʜʦʤ. ʊʦʤʫ ʡʦʛʦ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʣʠʰʝ ʜʣʷ ʦʟʜʦʙʣʝʥʥʷ 
ʦʜʷʛʫ, ʘʣʝ ʡ ʜʣʷ ʜʠʟʘʡʥʫ ʽʥʪʝʨôʻʨʫ, ʩʮʝʥ, ʙʘʥʢʝʪʥʠʭ ʟʘʣʽʚ. ʅʝʭʘʡ ʙʘʞʘʥʥʷ 
ʟʙʝʨʝʛʪʠ ʝʢʦʣʦʛʽʶ ʜʦʧʦʤʘʛʘʻ ʥʘʤ ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʰʢʽʜʣʠʚʝ ï ʥʘ ʧʨʝʢʨʘʩʥʝ. 

 

ʃʽʪʝʨʘʪʫʨʘ 
1. ɽʧʘʪʘʞʥʽ ʦʙʨʘʟʠ ʚʽʜ ʜʠʟʘʡʥʝʨʽʚ ʦʜʷʛʫ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: http://knukim.edu.ua/epatazhni-obrazy-vid-dyzajneriv-odyagu/. 
2. ʅʦʚʠʡ ʦʜʷʛ ʽʟ ʚʠʢʦʨʠʩʪʘʥʠʭ ʇɽʊ-ʧʣʷʰʦʢ: ʷʢ ʮʝ ʨʦʙʣʷʪʴ. 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.epochtimes.com.ua/korysni 
-porady/novyy-odyag-iz-vykorystanyh-pet-plyashok-yak-ce-roblyat-126336. 

3. Audi A3 ʟ ʧʣʷʰʦʢ: ʷʢ ʥʽʤʮʽ ʰʠʶʪʴ ʩʘʣʦʥ ʽʟ ʧʣʘʩʪʠʢʫ [ɽʣʝʢʪʨʦʥʥʠʡ 
ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.autocentre.ua/ua/news/audi-a3-iz-bytulok-
kak-nemci-zhut-salon-iz-plastika-1202983.html. 

4. ʇʨʠʚʽʪ ʟ ʥʫʣʴʦʚʠʭ: ʧʨʠʥʪ ʟ ʤʝʪʝʣʠʢʘʤʠ ʧʦʚʝʨʪʘʻʪʴʩʷ [ɽʣʝʢʪʨʦʥʥʠʡ 
ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://vogue.ua/ua/article/fashion/tendencii/kak-i-
pochemu-print-s-babochkami-stal-samym-lyubimym-v-mode.html. 

5. ʇʨʠʢʨʘʩʘ ʟ ʧʣʘʩʪʠʢʦʚʦʾ ʧʣʷʰʢʠ: ʤʝʪʝʣʠʢ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï 
ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://poradu.pp.ua/nauka/27630-prikrasa-z-plastikovoyi-
plyashki-metelik.html. 

6. ʗʢ ʩʪʚʦʨʠʪʠ ʢʨʘʩʠʚʫ ʤʝʪʝʣʠʢʘ ʟ ʧʣʘʩʪʠʢʘ ʚʣʘʩʥʠʤʠ ʨʫʢʘʤʠ 
[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://handmadebase.com/uk/how-
create-beautiful-butterfly-in-formation/. 
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ʋɼʂ 687.016.5 
ɺʀʂʆʈʀʉʊɸʅʅʗ ʄʆɹɯʃʔʅʆɻʆ ɼʆɼɸʊʂʋ ACLOSET 

ɼʃʗ ʈʆɿʈʆɹʂʀ ɽʉʂɯɿʋ ɸʅʉɸʄɹʃʖ ʆɼʗɻʋ 
ʇɯɼ ɼɽɺɯɿʆʄ ñʂɸʃɽʁɼʆʉʂʆʇò 

ʆ. ɺ. ɿʋɹʂʆ, ɻ. ʉ. ʐɺɽʎʔ 
ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʄʦʜʥʘ ʽʥʜʫʩʪʨʽʷ, ʭʦʯʘ ʽ ʚʠʛʣʷʜʘʻ ʙʝʟʚʠʥʥʦ, ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʦʜʥʦʛʦ ʽʟ 

ʛʦʣʦʚʥʠʭ ʟʘʩʤʽʯʫʚʘʯʽʚ ʜʦʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʇʨʠʙʣʠʟʥʦ ʜʚʽ ʪʨʝʪʠʥʠ 

ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʦʜʷʛʫ ʚʽʜʧʨʘʚʣʷʶʪʴʩʷ ʥʘ ʟʚʘʣʠʱʘ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʥʘʡʙʽʣʴʰ 

ʰʚʠʜʢʦʟʨʦʩʪʘʶʯʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʚʽʜʭʦʜʽʚ ʫ ʧʦʪʦʮʽ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ. ɿʘ 

ʦʩʪʘʥʥʽ ʧôʷʪʴ ʨʦʢʽʚ ʪʝʢʩʪʠʣʴ, ʱʦ ʫʪʠʣʽʟʫʻʪʴʩʷ ʥʘ ʟʚʘʣʠʱʘʭ, ʟʨʽʩ ʽʟ 7% ʜʦ 30%. 

ɸʙʠ ʟʤʝʥʰʠʪʠ ʰʢʽʜʣʠʚʽʩʪʴ ʜʣʷ ʩʚʽʪʫ, ʤʦʜʥʘ ʽʥʜʫʩʪʨʽʷ ʰʫʢʘʻ ʚʽʜʧʦʚʽʜʥʽ 

ʩʧʦʩʦʙʠ [1]. 

ʉʴʦʛʦʜʥʽ ʪʠʤ ʭʪʦ ʩʪʝʞʠʪʴ ʟʘ ʤʦʜʦʶ, ʩʣʽʜ ʪʘʢʦʞ ʩʪʝʞʠʪʠ ʟʘ ʛʣʦʙʘʣʴʥʠʤʠ 

ʪʨʝʥʜʘʤʠ: sustainable lifestyle, zero waste travelling. ʊʦʙʪʦ, ʧʨʦʛʨʝʩʠʚʥʽ ʜʽʚʯʘʪʘ 

ʪʝʧʝʨ ʩʪʝʞʘʪʴ ʥʝ ʟʘ ʤʦʜʦʶ, ʘ ʟʘ sustainable fashion [2]. ʊʘʢʦʞ ʮʝ ʻ ʧʨʽʦʨʠʪʝʪʥʠʡ 

ʥʘʧʨʷʤʦʢ ʜʣʷ ʤʦʜʝʣʴʻʨʽʚ-ʢʦʥʩʪʨʫʢʪʦʨʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ ɺʅɿ, ʷʢʽ ʻ ʤʘʡʙʫʪʥʽʤʠ 

ʬʘʭʽʚʮʷʤʠ ʤʦʜʥʦʾ ʽʥʜʫʩʪʨʽʾ. 

ʇʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʘʚʪʦʨʩʴʢʠʭ ʪʘ ʧʨʦʤʠʩʣʦʚʠʭ ʢʦʣʝʢʮʽʡ ʦʜʷʛʫ ʤʘʡʙʫʪʥʽ 

ʤʦʜʝʣʴʻʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʦʛʨʝʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʩʝʨʝʜ ʷʢʠʭ ʽ ʤʦʙʽʣʴʥʽ 

ʜʦʜʘʪʢʠ, ʷʢʽ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʶʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ ʪʘ ʩʧʨʠʷʶʪʴ 

ʩʢʦʨʦʯʝʥʥʶ ʚʠʪʨʘʪ ʯʘʩʫ ʥʘ ʨʦʟʨʦʙʢʫ ʜʠʟʘʡʥ-ʧʨʦʜʫʢʪʫ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʽʥʪʝʨʝʩ ʜʦ ʽʥʪʝʛʨʘʮʽʾ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ ʫ ʥʘʚʯʘʥʥʷ ʩʪʨʽʤʢʦ 

ʨʦʩʪʝ, ʪʦʤʫ ʧʦʪʨʽʙʥʽ ʪʘʢʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʙ ʧʦʣʝʛʰʫʚʘʣʠ ʽ ʧʨʠʩʢʦʨʶʚʘʣʠ 

ʧʝʨʝʜʘʯʫ ʟʥʘʥʴ ʩʪʫʜʝʥʪʘʤ, ʘʢʪʠʚʽʟʫʚʘʣʠ ʧʨʦʮʝʩ ʟʘʩʚʦʻʥʥʷ ʥʠʤʠ ʟʥʘʥʴ, ʥʘʚʯʘʣʠ 

ʾʭ ʧʨʠʡʦʤʘʤ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʟ ʤʘʪʝʨʽʘʣʦʤ, ʧʽʜʚʠʱʫʚʘʣʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʄʦʙʽʣʴʥʽ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʟʨʦʙʠʪʠ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʪʘ 

ʨʦʙʦʪʠ ʥʘʜ ʪʚʦʨʯʠʤʠ ʭʫʜʦʞʥʽʤʠ ʧʨʦʝʢʪʘʤʠ ʮʽʢʘʚʽʰʠʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ 

ʩʴʦʛʦʜʝʥʥʷ, ʥʘʜʘʶʯʠ ʧʦʪʨʽʙʥʫ ʽʥʬʦʨʤʘʮʽʶ ʚ ʧʦʪʨʽʙʥʠʡ ʯʘʩ [3]. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʝʢʩʢʣʶʟʠʚʥʦʛʦ ʘʥʩʘʤʙʣʶ ʞʽʥʦʯʦʛʦ ʦʜʷʛʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʧʩʘʡʢʣʽʥʛʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ. 

ʅʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʧʦʰʫʢʫ ʥʦʚʠʭ ʬʦʨʤ, ʽʜʝʡ, ʨʽʰʝʥʴ ʚ ʦʜʷʟʽ, ʻ 

ʥʘʷʚʥʽʩʪʴ ʜʞʝʨʝʣʘ ʪʚʦʨʯʦʩʪʽ. ɼʞʝʨʝʣʦʤ ʪʚʦʨʯʦʩʪʽ ʙʫʣʦ ʦʙʨʘʥʦ ʦʧʪʠʯʥʠʡ 

ʧʨʠʣʘʜ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʚʽʟʝʨʫʥʢʠ ï ʢʘʣʝʡʜʦʩʢʦʧ. "ʂʘʣʝʡʜʦʩʢʦʧ" 

ʝʪʠʤʦʣʦʛʽʯʥʦ ʧʦʭʦʜʠʪʴ ʚʽʜ ʪʨʴʦʭ ʜʘʚʥʴʦʛʨʝʮʴʢʠʭ ʩʣʽʚ, ʷʢʽ ʨʦʟʛʣʷʜʘʶʪʴ ʫ 

ʩʫʢʫʧʥʦʩʪʽ ï "ʢʨʘʩʠʚʠʡ", "ʚʠʜ" ʪʘ "ʩʧʦʩʪʝʨʽʛʘʶ". ʉʢʣʘʚʰʠ ʨʘʟʦʤ, ʦʜʝʨʞʠʤʦ 

ʱʦʩʴ ʥʘ ʟʨʘʟʦʢ "ʢʨʘʩʠʚʽ ʚʠʜʠ, ʷʢʽ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ". ɺ ʧʝʨʝʥʦʩʥʦʤʫ 

ʟʥʘʯʝʥʥʽ ï ʮʝ ʰʚʠʜʢʘ ʟʤʽʥʘ ʷʚʠʱ, ʦʩʽʙ, ʧʦʜʽʡ, ʪʦʙʪʦ ʞʠʪʪʷ ʟʤʽʥʶʻʪʴʩʷ ʰʚʠʜʢʦ 

ʽ ʙʝʟʧʦʚʦʨʦʪʥʦ, ʷʢ ʚʽʟʝʨʫʥʢʠ "ʯʘʨʽʚʥʦʾ ʪʨʫʙʠ" [4]. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʚʜʘʥʥʷ 

ʧʦʣʷʛʘʻ ʚ ʩʪʚʦʨʝʥʥʽ ʘʥʩʘʤʙʣʶ, ʷʢʠʡ ʙʫʜʝ ʥʘʛʘʜʫʚʘʪʠ ʩʚʦʾʤʠ ʜʝʪʘʣʷʤʠ 

ʚʽʟʝʨʫʥʢʠ ʢʘʣʝʡʜʦʩʢʦʧʘ. ɿʘ ʟʘʜʫʤʦʤ ʦʜʷʛ ʧʦʚʠʥʝʥ ʩʢʣʘʜʘʪʠʩʷ ʟ ʨʽʟʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʤʦʞʝ ʤʘʪʠ ʙʘʛʘʪʦ ʯʣʝʥʫʚʘʥʴ ʪʘ ʥʘʰʘʨʫʚʘʥʴ ʚʠʨʦʙʽʚ ʨʽʟʥʦʛʦ 

ʘʩʦʨʪʠʤʝʥʪʫ. ʄʦʞʥʘ ʧʦʻʜʥʫʚʘʪʠ ʨʽʟʥʽ ʢʦʣʴʦʨʠ ʩʪʚʦʨʶʶʯʠ ʽʣʶʟʽʶ 

ʢʘʣʝʡʜʦʩʢʦʧʘ. 
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ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʘʥʩʘʤʙʣʶ ʧʽʜ ʜʝʚʽʟʦʤ çʂʘʣʝʡʜʦʩʢʦʧè ʙʫʣʦ ʦʙʨʘʥʦ 

ʪʝʭʥʽʢʫ ʘʧʩʘʡʢʣʽʥʛʫ ï ʩʪʚʦʨʝʥʥʷ ʦʜʷʛʫ ʽʟ ʚʞʠʚʘʥʦʛʦ ʦʜʷʛʫ. ɺʽʜ ʨʝʩʘʡʢʣʽʥʛʫ 

ʘʧʩʘʡʢʣʽʥʛ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʪʠʤ, ʱʦ ʚ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʦʩʥʦʚʥʘ ʤʝʪʘ ʜʠʟʘʡʥʝʨʘ 

ʧʦʣʷʛʘʻ ʚ ʤʽʥʽʤʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ, ʘ ʫ ʜʨʫʛʦʤʫ ï ʫ ʩʪʚʦʨʝʥʥʽ ʨʝʯʝʡ ʟ ʜʦʜʘʥʦʶ 

ʚʘʨʪʽʩʪʶ. ɼʦʜʘʥʘ ʚʘʨʪʽʩʪʴ ʟôʷʚʣʷʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʦʛʦ, ʱʦ ʜʠʟʘʡʥʝʨ ʽʥʚʝʩʪʫʻ 

ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʩʚʦʶ ʢʨʝʘʪʠʚʥʽʩʪʴ. ɸʧʩʘʡʢʣʽʥʛ ʩʢʣʘʜʥʦ ʚʠʚʝʩʪʠ ʥʘ ʨʽʚʝʥʴ 

ʤʘʩʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʦʜʷʛʫ. ʎʝ ʜʠʟʘʡʥ-ʧʽʜʭʽʜ ʢʦʥʢʨʝʪʥʦʛʦ ʙʨʝʥʜʫ, ʘʜʞʝ 

ʚʞʠʚʘʥʽ ʤʘʪʝʨʽʘʣʠ (post-consumer waste) ʚʠʤʘʛʘʶʪʴ ʚʝʣʠʢʠʭ ʟʫʩʠʣʴ ʱʦʜʦ 

ʧʨʠʚʝʜʝʥʥʷ ʾʭ ʫ ʩʪʘʥ, ʢʦʣʠ ʟ ʥʠʤʠ ʤʦʞʥʘ ʟʥʦʚʫ ʧʨʘʮʶʚʘʪʠ. ʋ ʪʦʡ ʞʝ ʯʘʩ 

ʘʧʩʘʡʢʣʽʥʛʦʤ ʤʦʞʥʘ ʟʘʡʤʘʪʠʩʷ ʚ ʜʦʤʘʰʥʽʭ ʫʤʦʚʘʭ: ʧʝʨʝʰʠʚʘʪʠ ʩʪʘʨʽ ʨʝʯʽ, 

ʩʪʚʦʨʶʚʘʪʠ ʱʦʩʴ ʥʦʚʝ ʟ ʜʚʦʭ-ʪʨʴʦʭ ʨʝʯʝʡ [2]. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʧʦʰʫʢʫ ʫ Google Play Market ʪʘ App Store ʟʘ ʢʣʶʯʦʚʠʤʠ 

ʩʣʦʚʘʤʠ çwardrobeè, çwardrobe organizerè, çʛʘʨʜʝʨʦʙè, çʽʤʽʜʞʢʦʫʟʽʥʛè, 

çʦʨʛʘʥʽʟʘʮʽʷ ʛʘʨʜʝʨʦʙʫè, çʢʘʧʩʫʣʴʥʠʡ ʛʘʨʜʝʨʦʙè ʪʘ ʽʥʰʠʭ ʩʣʽʚ-ʩʠʥʦʥʽʤʽʚ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʛʦʪʦʚʠʭ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʦʜʥʠʭ 

ʦʙʨʘʟʽʚ. ɿ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʾʭ ʘʜʘʧʪʘʮʽʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʦʛʦ 

ʝʢʩʢʣʶʟʠʚʥʦʛʦ ʘʥʩʘʤʙʣʶ ʦʜʷʛʫ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʜʝʩʷʪʴ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʟʘ 

ʢʽʣʴʢʽʩʪʶ ʟʘʚʘʥʪʘʞʝʥʴ ʪʘ ʥʘʡʙʽʣʴʰ ʨʝʡʪʠʥʛʦʚʠʭ ʜʦʜʘʪʢʽʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʠʤ ʬʫʥʢʮʽʦʥʘʣʦʤ, ʷʢʠʡ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʘʚʪʦʨʩʴʢʦʛʦ ʘʥʩʘʤʙʣʶ çʂʘʣʝʡʜʦʩʢʦʧè, ʚʦʣʦʜʽʶʪʴ ʤʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ Acloset ʪʘ 

Smart Closet ï Fashion Style. ʆʩʢʽʣʴʢʠ ʫʤʦʚʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘʜʘʶʪʴ 

ʧʝʨʝʚʘʛʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʙʝʟʢʦʰʪʦʚʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʪʦ ʜʣʷ ʨʦʙʦʪʠ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʦʢ Acloset. 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʨʦʙʦʪʠ ʟʜʽʡʩʥʝʥʝ ʜʦʜʘʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʘʥʩʘʤʙʣʶ ʜʦ 

ʙʘʟʠ ʜʘʥʠʭ ʤʦʙʽʣʴʥʦʛʦ ʜʦʜʘʪʢʫ Acloset (ʨʠʩ. 1). 
 

     
ʘ ʙ ʚ 

ʈʠʩ. 1. ɼʦʜʘʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʘʥʩʘʤʙʣʶ ʜʦ ʙʘʟʠ ʜʘʥʠʭ ʤʦʙʽʣʴʥʦʛʦ ʜʦʜʘʪʢʫ Acloset: 

ʘ ï ʚʠʙʽʨ ʤʦʜʝʣʽ ʦʜʷʛʫ ʽʟ ʮʠʬʨʦʚʦʾ ʰʘʬʠ; ʚ) ʢʦʨʠʛʫʚʘʥʥʷ ʜʝʪʘʣʝʡ; ʛ) ʟʙʝʨʝʞʝʥʥʷ 

ʢʘʪʝʛʦʨʽʡ ʫ ʰʘʬʽ 
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ʘ ʙ ʚ 

ʈʠʩ. 2. ɺʽʟʫʘʣʽʟʘʮʽʷ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʢʠ ʘʚʪʦʨʩʴʢʦʛʦ ʘʥʩʘʤʙʣʶ ʦʜʷʛʫ:  

ʘ) ʚʠʙʽʨ ʝʣʝʤʝʥʪʽʚ ʽʟ ʮʠʬʨʦʚʦʾ ʰʘʬʠ; ʙ) ʩʢʣʘʜʘʥʥʷ ʤʦʜʝʣʽ, ʚ) ʧʝʨʝʛʣʷʜ ʛʦʪʦʚʠʭ 

ʤʦʜʝʣʝʡ 
 

ʉʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʤʦʜʝʣʽ ʦʜʷʛʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ 

ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʩʪʚʦʨʠʪʠ ʥʝ ʣʠʰʝ ʚʽʨʪʫʘʣʴʥʫ ʤʦʜʝʣʴ ʦʜʷʛʫ, ʘ ʡ ʟʘʚʝʨʰʠʪʠ 

ʦʙʨʘʟ ʨʽʟʥʠʤʠ ʜʦʧʦʚʥʝʥʥʷʤʠ ʽ ʘʢʩʝʩʫʘʨʘʤʠ, ʩʪʚʦʨʠʪʠ ʢʦʣʘʞ. 
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ʋɼʂ687.016.6:687.122 

ʉʊʀʃɯɿʆɺɸʅʀʁ ɽʉʊɽʊʀʏʅʀʁ QR-ʂʆɼ: ʇɯɼʍʆɼʀ ɼʆ 

ʐɺʀɼʂʆɻʆ ɼɽʂʆɼʋɺɸʅʅʗ ʊɸ ɹɽɿʇɽʂʀ 
ɯ. ʆ. ɿɸʉʆʈʅʆɺɸ, ʉ. ɻ. ʂʋʃɽʐʆɺɸ, ʖ. ɸ. ʅɸʁɼʖʂ 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ɺʩʪʫʧ. ʉʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʘʩʦʚʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ, ʩʤʘʨʪʬʦʥʽʚ, ʥʦʫʪʙʫʢʽʚ, ʧʣʘʥʰʝʪʽʚ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʛʦ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʥʦʩʽʷ ʽʥʬʦʨʤʘʮʽʾ ʷʢ QR-ʢʦʜ. 

ɿ ʧʨʠʭʦʜʦʤ çʽʥʬʦʨʤʘʮʽʡʥʦʾ ʝʨʠè QR-ʢʦʜ ʧʝʨʝʪʚʦʨʠʚʩʷ ʥʘ ʢʦʨʠʩʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪ, ʱʦ ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʙʫʜʴ-ʷʢʽʡ ʩʬʝʨʽ ʞʠʪʪʷ [1-4]. 

ʄʘʩʦʚʝ ʚʧʨʦʚʘʜʞʝʥʥʷ QR-ʢʦʜʽʚ ʩʝʨʝʜ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥ ʧʨʠʟʚʝʣʦ ʜʦ 

ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʥʘ ʫʢʨʘʾʥʩʴʢʦʤʫ fahion-ʨʠʥʢʫ [1-3]. ɹʫʜʴ-ʷʢʠʡ 

ʩʤʘʨʪʬʦʥ ʘʙʦ ʧʣʘʥʰʝʪ ʣʝʛʢʦ ʟʤʦʞʝ ʨʦʟʰʠʬʨʫʚʘʪʠ QR-ʢʦʜʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ. 

ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʩʢʦʨʠʩʪʘʪʠʩʷ ʢʘʤʝʨʦʶ ʤʦʙʽʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ʟʽ 

ʚʩʪʘʥʦʚʣʝʥʦʶ ʧʨʦʛʨʘʤʦʶ ʜʣʷ ʨʦʟʧʽʟʥʘʥʥʷ QR-ʢʦʜʫ. 

ʇʠʪʘʥʥʷʤ ʚʠʢʦʨʠʩʪʘʥʥʷ QR-ʢʦʜʽʚ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʠʩʚʷʯʝʥʽ ʨʦʙʦʪʠ 

ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʟ ʤʘʨʢʝʪʠʥʛʫ [1-7]. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʤʦʜʝʣʝʡ ʰʚʝʡʥʠʭ 

ʚʠʨʦʙʽʚ ʟʽ ʩʪʠʣʽʟʦʚʘʥʠʤʠ ʝʩʪʝʪʠʯʥʠʤʠ QR-ʢʦʜʘʤʠ. ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ 

ʻ QR-ʢʦʜ, ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʩʪʠʣʴ ʤʦʜʥʦʛʦ ʧʨʦʜʫʢʪʫ fahion-ʙʨʝʥʜʽʚ. 

ʄʝʪʘ. ɼʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʚʠʚʯʝʥʥʷ ʨʦʙʽʪ, ʧʨʦʚʝʜʝʥʠʭ ʨʽʟʥʠʤʠ 

ʘʚʪʦʨʘʤʠ ʚ ʥʘʧʨʷʤʢʫ ʧʦʢʨʘʱʝʥʥʷ ʝʩʪʝʪʠʯʥʦʩʪʽ QR-ʢʦʜʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʝʪʦʜʽʚ ʟʤʽʰʘʥʦʛʦ ʪʠʧʫ ʪʘ ʤʝʪʦʜʽʚ ʥʘ ʦʩʥʦʚʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. 

ʄʝʪʦʜʦʣʦʛʽʷ. ʆʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʠʪʘʥʥʷ ʪʘ ʤʝʪʦʜ ʛʨʫʧʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ QR-ʢʦʜʫ ʨʽʟʥʠʤʠ ʟʘʩʦʙʘʤʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʪʘʢʦʛʦ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʤʝʜʽʘ ʥʦʩʽʷ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʝʬʝʢʪʫ 

ʩʪʨʘʪʝʛʽʾ ʧʨʦʩʫʚʘʥʥʷ ʤʦʜʥʦʛʦ ʧʨʦʜʫʢʪʫ fahion-ʙʨʝʥʜʽʚ [1-3]. 

ʇʦ-ʧʝʨʰʝ, QR-ʢʦʜ, ʷʢ ʤʝʜʽʘ ʥʦʩʽʡ ʧʨʷʤʦʛʦ ʚʽʜʛʫʢʫ, ʜʦʟʚʦʣʷʻ ʪʦʯʥʦ 

ʚʠʟʥʘʯʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʧʨʦʻʢʪʫ fahion-ʙʨʝʥʜʫ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʜʽʘ ʩʪʨʘʪʝʛʽʾ ʨʦʟʤʽʱʝʥʥʷ ʨʽʟʥʠʭ ʬʦʨʤʘʪʽʚ ʧʦʚʽʜʦʤʣʝʥʴ. 

ɺʽʜʧʦʚʽʜʥʦ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʩʠʣʴʥʠʭ ʪʘ ʩʣʘʙʢʠʭ ʩʪʦʨʽʥ ʜʘʥʦʛʦ ʥʦʩʽʷ ʜʦʚʝʣʠ 

ʧʝʨʩʧʝʢʪʠʚʠ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʩʪʨʘʪʝʛʽʾ ʧʨʦʩʫʚʘʥʥʷ ʰʚʝʡʥʠʭ ʚʠʨʦʙʽʚ.  

ʇʦ-ʜʨʫʛʝ, ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʷʚʣʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʟʘʩʦʙʦʤ ʽʥʪʝʛʨʦʚʘʥʠʭ 

ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʬʦʨʤʘʤʠ QR-ʢʦʜʫ ʪʘ ʟʤʽʩʪʦʤ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʠʡ ʚʽʥ 

ʤʘʻ ʤʽʩʪʠʪʠ. ʈʦʟʤʘʾʪʪʷ ʟʘʩʦʙʽʚ ʪʘ ʬʦʨʤ QR-ʢʦʜʫ ʜʦʟʚʦʣʷʶʪʴ ʚʠʨʽʰʠʪʠ ʨʽʟʥʽ 

ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʟʘʚʜʘʥʥʷ: ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʦʥʪʘʢʪʽʚ ʟ ʤʝʜʽʘ ʥʦʩʽʷʤʠ; 

ʽʥʬʦʨʤʫʚʘʥʥʷ ʧʨʦ ʤʘʨʢʫ fahion-ʙʨʝʥʜʫ; ʩʧʨʦʱʝʥʥʷ ʧʨʦʮʝʩʫ ʥʘʜʘʥʥʷ ʟʥʠʞʦʢ; 

ʧʦʻʜʥʘʥʥʷ ʟʘʩʦʙʽʚ ʩʪʠʤʫʣʶʚʘʥʥʷ ʟʙʫʪʫ ʟ ʟʘʩʦʙʘʤʠ ʨʝʢʣʘʤʠ ʪʘ PR; ʥʘʜʘʥʥʷ 

ʩʧʦʞʠʚʘʯʘʤ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʦʰʠʨʶʚʘʥʠʡ ʟʨʘʟʦʢ ʟ ʤʝʪʦʶ ʩʧʦʥʫʢʘʥʥʷ ʡʦʛʦ ʜʦ 

ʟʜʽʡʩʥʝʥʥʷ ʧʦʢʫʧʢʠ; ʰʚʠʜʢʘ ʨʝʻʩʪʨʘʮʽʷ ʫʯʘʩʥʠʢʘ ʜʣʷ ʫʯʘʩʪʽ ʚ ʢʦʥʢʫʨʩʽ ʯʠ ʣʦʪʝʨʝʾ 

ʪʦʱʦ. ɻʦʣʦʚʥʝ ʧʨʠ ʮʴʦʤʫ ʥʝ ʟʘʙʫʚʘʪʠ, ʱʦ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʫʚʘʛʘ ʜʦ ʤʘʨʢʠ fahion-
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ʙʨʝʥʜʫ ʘʙʦ ʘʢʮʽʾ ʧʨʠʚʝʨʥʫʪʘ, ʥʝʦʙʭʽʜʥʦ ʫʪʨʠʤʫʚʘʪʠ ʾʾ ʪʘ ʟʘʣʫʯʘʪʠ ʩʧʦʞʠʚʘʯʽʚ ʜʦ 

ʧʦʰʫʢʫ ʜʦʜʘʪʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʘʙʦ ʟʜʽʡʩʥʝʥʥʷ ʧʦʢʫʧʢʠ. 

ʇʦ ʪʨʝʪʻ, ʘʥʘʣʽʟ ʩʚʽʪʦʚʦʛʦ ʜʦʩʚʽʜʫ ʚʠʢʦʨʠʩʪʘʥʥʷ QR-ʢʦʜʫ ʜʦʚʽʚ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽ ʥʘ ʚʽʪʯʠʟʥʷʥʠʭ ʪʝʨʝʥʘʭ. ʉʪʨʽʤʢʝ ʧʦʰʠʨʝʥʥʷ 

ʚ ʢʨʘʾʥʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʦʚʽʪʥʽʭ ɯʊ-ʪʝʭʥʦʣʦʛʽʡ, ʷʢ ʟʘʩʦʙʽʚ ʨʦʟʤʽʱʝʥʥʷ QR-ʢʦʜʫ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʝʣʠʢʽ ʧʝʨʩʧʝʢʪʠʚʠ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʆʜʥʘʢ ʟʚʠʯʘʡʥʽ QR-ʢʦʜʠ ʤʘʶʪʴ ʥʝʧʨʠʻʤʥʠʡ ʚʽʟʫʘʣʴʥʠʡ ʚʠʛʣʷʜ ʽ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʤʦʥʦʪʦʥʥʠʭ ʯʦʨʥʦ-ʙʽʣʠʭ ʢʚʘʜʨʘʪʥʠʭ ʤʦʜʫʣʽʚ, ʷʢʽ ʥʝ ʤʘʶʪʴ 

ʩʝʥʩʫ ʜʣʷ ʣʶʜʩʴʢʦʛʦ ʟʦʨʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʟʫʘʣʴʥʘ ʦʧʪʠʤʽʟʘʮʽʷ QR-ʢʦʜʫ 

ʧʨʠʚʝʨʥʫʣʘ ʚʝʣʠʢʫ ʫʚʘʛʫ ʥʘʫʢʦʚʠʭ ʢʽʣ ʪʘ ʧʨʦʤʠʩʣʦʚʦʩʪʽ [3-7]. 

ʗʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1, ʽʩʥʫʶʯʽ ʨʦʙʦʪʠ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʯʦʪʠʨʠ ʪʠʧʠ: 

1) ʚʙʫʜʦʚʘʥʠʡ ʪʠʧ, ʷʢʠʡ ʚʙʫʜʦʚʫʻ ʥʝʚʝʣʠʢʽ ʧʽʢʪʦʛʨʘʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʝʢʮʽʾ QR-ʢʦʜʽʚ (ʨʠʩ. 1, ʘ); 

2) ʜʝʬʦʨʤʘʮʽʡʥʠʡ ʪʠʧ, ʷʢʠʡ ʟʤʽʥʶʻ ʬʦʨʤʫ ʪʘ ʢʦʣʽʨ ʤʦʜʫʣʽʚ ʫ QR-ʢʦʜʘʭ, 

ʥʘʧʨʠʢʣʘʜ ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʚʘʜʨʘʪʥʠʭ ʤʦʜʫʣʽʚ ʚ ʢʨʫʛʣʽ, ʪʨʠʢʫʪʥʠʢʠ, ʟʽʨʢʠ (ʨʠʩ. 

1, ʙ); 

3) ʨʫʯʥʠʡ ʪʠʧ, ʷʢʠʡ ʩʪʚʦʨʶʻʪʴʩʷ ʰʣʷʭʦʤ ʨʫʯʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ 

ʚʽʟʫʘʣʽʟʘʮʽʾ (ʨʠʩ. 1, ʚ); 

4) ʟʤʽʰʘʥʠʡ ʪʠʧ, ʷʢʠʡ ʧʦʻʜʥʫʻ ʚʝʣʠʢʝ ʟʦʙʨʘʞʝʥʥʷ ʚ QR-ʢʦʜ (ʨʠʩ. 1, ʛ). 
 

 
ʘ ʙ ʚ ʛ 

ʈʠʩ. 1. ʊʠʧʠ QR-ʢʦʜʽʚ: ʘ) ʚʙʫʜʦʚʘʥʠʡ ʪʠʧ; ʙ) ʜʝʬʦʨʤʘʮʽʡʥʠʡ ʪʠʧ;  

ʚ) ʨʫʯʥʠʡ ʪʠʧ; ʛ) ʟʤʽʰʘʥʠʡ ʪʠʧ 
 

ʉʝʨʝʜ ʥʠʭ ʟʤʽʰʘʥʠʡ ʪʠʧ ʚʚʘʞʘʻʪʴʩʷ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʤ ʤʝʪʦʜʦʤ 

ʛʝʥʝʨʘʮʽʾ QR-ʢʦʜʽʚ ʽʟ ʥʘʡʚʠʱʦʶ ʚʽʟʫʘʣʴʥʦʶ ʷʢʽʩʪʶ [6, 7]. 

ʗʢ ʤʦʜʠʬʽʢʘʮʽʷ ʥʘ ʦʩʥʦʚʽ ʤʦʜʫʣʽʚ, ʪʘʢ ʽ ʤʦʜʠʬʽʢʘʮʽʷ ʥʘ ʦʩʥʦʚʽ ʧʽʢʩʝʣʽʚ 

ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʟʤʽʰʘʥʦʛʦ ʪʠʧʫ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʚʽʟʫʘʣʴʥʦʾ 

ʷʢʦʩʪʽ. ʄʦʜʠʬʽʢʘʮʽʷ ʥʘ ʦʩʥʦʚʽ ʧʽʢʩʝʣʽʚ ʟʤʽʥʶʻ ʟʦʙʨʘʞʝʥʥʷ, ʷʢʝ ʧʦʪʨʽʙʥʦ 
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ʚʩʪʘʚʠʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʟʥʽ ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ ʟʦʙʨʘʞʝʥʴ. ʄʦʜʫʣʴʥʘ 

ʤʦʜʠʬʽʢʘʮʽʷ ʟʤʽʥʶʻ ʬʦʨʤʫ, ʢʦʣʽʨ ʽ ʨʦʟʤʽʨ ʤʦʜʫʣʷ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʴʦʛʦʜʥʽ ʽʩʥʫʻ ʪʨʠ ʘʩʧʝʢʪʠ ʘʥʘʣʽʟʫ QR-ʢʦʜʽʚ: ʝʩʪʝʪʠʯʥʽʩʪʴ, 

ʰʚʠʜʢʽʩʪʴ ʜʝʢʦʜʫʚʘʥʥʷ ʪʘ ʙʝʟʧʝʢʘ [3-7]. ɹʘʛʘʪʦ ʜʦʩʣʽʜʥʠʢʽʚ ʧʨʦʧʦʥʫʚʘʣʠ ʩʚʦʾ 

ʨʽʰʝʥʥʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ, ʙʽʣʴʰʽʩʪʴ ʧʽʜʭʦʜʽʚ ʟʦʩʝʨʝʜʞʫʶʪʴʩʷ ʣʠʰʝ ʥʘ 

ʜʚʦʭ ʘʩʧʝʢʪʘʭ: ʘʙʦ QR-ʢʦʜʠ ʧʨʠʻʤʥʽ ʚʽʟʫʘʣʴʥʦ ʟ ʚʠʩʦʢʦʶ ʰʚʠʜʢʽʩʪʶ 

ʜʝʢʦʜʫʚʘʥʥʷ, ʘʙʦ ʚʦʥʠ ʝʩʪʝʪʠʯʥʽ ʪʘ ʟʘʭʠʱʝʥʽ. ʊʦʙʪʦ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʠʪʠ 

ʩʪʨʫʢʪʫʨʫ QR-ʢʦʜʫ, ʷʢʘ ʩʪʚʦʨʶʚʘʪʠʤʝ ʚʽʟʫʘʣʴʥʦ ʧʨʠʻʤʥʠʡ ʚʠʛʣʷʜ, ʤʘʪʠʤʝ 

ʤʘʢʩʠʤʘʣʴʥʠʡ ʟʘʭʠʩʪ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʜʝʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 

ʌʨʘʛʤʝʥʪ ʧʽʜʩʫʤʢʫ ʘʥʘʣʽʟʫ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʢʦʥʘʥʠʭ ʨʽʟʥʠʤʠ ʘʚʪʦʨʘʤʠ, 

ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 1 [4-7]. 
 

ʊʘʙʣʠʮʷ 1 ï ɸʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʴ (ʬʨʘʛʤʝʥʪ) 

 ̄ ɸʚʪʦʨ ʈʽʢ ʇʨʠʟʥʘʯʝʥʥʷ ɺʠʢʦʨʠʩʪʘʥʽ ʧʨʠʡʦʤʠ/ʤʝʪʦʜʠ 

1 Xu M. et al. 2019 

ɺʽʟʫʘʣʴʥʦ ʧʨʠʻʤʥʠʡ 

QR-ʢʦʜ, ʥʘʜʽʡʥʽʩʪʴ 

ʜʝʢʦʜʫʚʘʥʥʷ 

ʆʧʪʠʤʽʟʘʮʽʷ ʢʦʜʫʚʘʥʥʷ ʢʘʥʘʣʫ 

2 S. Zhang et al. 2020 

ɻʘʨʘʥʪʫʻ ʚʽʟʫʘʣʴʥʽ 

ʝʬʝʢʪʠ ʪʘ ʰʚʠʜʢʽʩʪʴ 

ʜʝʢʦʜʫʚʘʥʥʷ 

ʇʝʨʝʥʝʩʝʥʥʷ ʜʦʚʽʣʴʥʦʛʦ ʩʪʠʣʶ. 

ʉʝʤʘʥʪʠʯʥʘ ʩʝʛʤʝʥʪʘʮʽʷ 

3 H. Cai et al. 2020 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ 

ʧʽʜ ʯʘʩ ʩʢʘʥʫʚʘʥʥʷ 

ʆʧʪʠʤʽʟʘʮʽʷ ʥʘ ʦʩʥʦʚʽ ʤʦʜʠʬʽʢʘʮʽʾ 

ʰʘʙʣʦʥʽʚ ʬʫʥʢʮʽʡ ʽ ʚʠʜʘʣʝʥʥʷ ʜʝʷʢʠʭ 

ʤʦʜʫʣʽʚ. ʄʝʪʦʜ ʧʨʠʭʦʚʫʚʘʥʥʷ ʜʘʥʠʭ 

ʥʘʡʤʝʥʰʦʛʦ ʟʥʘʯʫʱʦʛʦ ʙʽʪʘ (LSB) 

4 L. Li et al. 2020 

ɽʩʪʝʪʠʯʥʠʡ QR-ʢʦʜ, 

ʧʦʢʨʘʱʝʥʥʷ ʙʝʟʧʝʢʠ. 

ɽʩʪʝʪʠʯʥʠʡ ʢʦʜ ʥʘ ʦʩʥʦʚʽ PBVM 

ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʚʦʜʷʥʠʤ ʟʥʘʢʦʤ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʨʷʤʦʚʘʥʦʛʦ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʪʝʢʩʪʫʨʥʦʛʦ ʤʘʣʶʥʢʘ 

5 
Jong-Kai Lee 

et al. 
2020 

ʇʦʢʨʘʱʝʥʘ 

ʰʚʠʜʢʽʩʪʴ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ, 

ʚʽʟʫʘʣʴʥʦ ʧʨʠʻʤʥʽ, 

ʧʨʠʭʦʚʘʥʘ 

ʽʥʬʦʨʤʘʮʽʷ 

ʅʝʡʨʦʥʥʘ ʤʝʨʝʞʘ ʜʣʷ ʟʤʝʥʰʝʥʥʷ 

ʰʫʤʫ ʯʝʨʝʟ ʧʽʚʪʦʥʠ ʪʘ ʧʦʢʨʘʱʝʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

6 Hao Su et al. 2021 

ʅʘʜʽʡʥʽʩʪʴ 

ʩʢʘʥʫʚʘʥʥʷ ʪʘ 

ʧʦʢʨʘʱʝʥʥʷ 

ʚʽʟʫʘʣʴʥʦʛʦ ʝʬʝʢʪʫ 

ʇʝʨʝʜʘʯʘ ʥʝʡʨʦʥʥʦʛʦ ʩʪʠʣʶ. 

ʇʨʦʧʦʥʦʚʘʥʠʡ ʨʽʚʝʥʴ ʤʦʜʝʣʶʚʘʥʥʷ 

ʚʠʙʽʨʢʠ ʪʘ ʚʚʝʜʝʥʥʷ ʚʪʨʘʪ ʢʦʜʫ ʥʘ 

ʦʩʥʦʚʽ ʤʦʜʫʣʷ ʜʣʷ ʥʘʜʽʡʥʦʛʦ 

ʩʢʘʥʫʚʘʥʥʷ. 

7 Jyoti Rathi et al. 2022 

ɽʩʪʝʪʠʯʥʠʡ QR-ʢʦʜ. 

ɿʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʢʫ, 

ʰʚʠʜʢʝ ʜʝʢʦʜʫʚʘʥʥʷ, 

ʚʝʣʠʢʠʡ ʦʙʩʷʛ ʧʘʤ'ʷʪʽ 

ɸʣʛʦʨʠʪʤ ʦʙʤʽʥʫ ʩʝʢʨʝʪʘʤʠ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʚʩʪʘʥʦʚʣʶʻ 

ʧʦʨʽʛ ʜʣʷ ʩʫʤʽʩʥʦʩʪʽ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤ 

ʜʝʢʦʜʝʨʦʤ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ 

ʛʝʥʝʨʘʮʽʾ ʢʦʣʴʦʨʦʚʦʛʦ QR-ʢʦʜʫ 
 

ɺʠʩʥʦʚʦʢ. ʇʽʜʩʫʤʦʚʫʶʯʠ, ʤʦʞʝʤʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ QR-ʢʦʜʫ ʤʘʶʪʴ ʚʘʞʣʠʚʝ 

ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʦʟʚʠʪʢʫ ʽʥʪʝʛʨʦʚʘʥʠʭ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʢʦʤʫʥʽʢʘʮʽʡ.  

ʆʩʢʽʣʴʢʠ QR-ʢʦʜʠ ʻ ʜʫʞʝ ʧʨʠʚʘʙʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʨʝʢʣʘʤʠ, ʧʨʠʨʦʜʥʦ, 

ʱʦ ̫ʢʱʦ ʛʘʨʤʦʥʽʡʥʦ ʚʧʠʩʘʪʠ ʡʦʛʦ ʫ ʬʽʨʤʦʚʠʡ ʩʪʠʣʴ fahion-ʙʨʝʥʜʫ, ʪʦ ʤʦʞʥʘ 
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ʧʽʜʩʠʣʠʪʠ ʽ ʧʦʩʠʣʠʪʠ ʩʠʣʫ ʙʨʝʥʜʫ ʚ ʩʚʽʜʦʤʦʩʪʽ ʩʧʦʞʠʚʘʯʽʚ. ʅʘʧʨʠʢʣʘʜ, 

ʟʘʙʘʨʚʣʝʥʥʷ ʚ ʢʦʨʧʦʨʘʪʠʚʥʽ ʢʦʣʴʦʨʠ, ʚʙʫʜʦʚʫʚʘʥʥʷ ʣʦʛʦʪʠʧʫ ʚ ʢʦʜ, 

ʜʝʢʦʨʫʚʘʥʥʷ ʩʝʛʤʝʥʪʽʚ ʪʠʧʦʚʠʤʠ ʜʣʷ ʛʘʣʫʟʽ ʝʣʝʤʝʥʪʘʤʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʠʪʠ ʩʪʨʫʢʪʫʨʫ QR-ʢʦʜʫ, ʷʢʘ 

ʩʪʚʦʨʶʚʘʪʠʤʝ ʚʽʟʫʘʣʴʥʦ ʧʨʠʻʤʥʠʡ ʚʠʛʣʷʜ, ʟʘʭʠʱʝʥʫ ʪʘ ʤʘʪʠʤʝ ʚʠʩʦʢʫ 

ʪʦʯʥʽʩʪʴ ʜʝʢʦʜʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 
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ʋɼʂ 687.02:687.03 

ʉʋʏɸʉʅʀʁ ʂʆʅʊɽʂʉʊ ɺʀʂʆʈʀʉʊɸʅʅʗ 
ʄɽʈɽɾʀɺɸ ɹʈʖɻɻɽ ɺ ʆɼʗɿɯ ɯ ʊɽʂʉʊʀʃɯ 

ʗ. ʂɸɾʋʂɸʃʆ, ʉ. ʃʆɿʆɺɽʅʂʆ 
ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ 

 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʥʷ. ʉʴʦʛʦʜʥʽ ʢʦʥʮʝʧʮʽʷ ʩʪʘʣʦʾ ʤʦʜʠ ʜʠʢʪʫʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʫʥʽʢʘʣʴʥʠʭ, ʥʘʧʦʚʥʝʥʠʭ ʥʦʚʠʤʠ ʽʜʝʷʤʠ, ʨʝʯʝʡ 

ʛʘʨʜʝʨʦʙʫ [1-2]. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʜʘʚʥʽ ʪʝʭʥʽʢʠ ʚôʷʟʘʣʴʥʦʛʦ ʤʠʩʪʝʮʪʚʘ 

ʥʘʙʫʚʘʶʪʴ ʥʦʚʦʛʦ ʟʚʫʯʘʥʥʷ, ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʽ ʚʩʝ ʙʽʣʴʰʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ.   

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ɼʦʩʣʽʜʞʝʥʥʷ ʙʘʟʫʚʘʣʠʩʷ ʥʘ ʚʽʟʫʘʣʴʥʦ-

ʘʥʘʣʽʪʠʯʥʦʤʫ ʤʝʪʦʜʽ, ʤʝʪʦʜʘʭ ʘʥʘʣʽʟʫ ʽ ʩʠʥʪʝʟʫ ʥʘʫʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ 

ʧʨʠʥʮʠʧʘʭ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɺʝʣʠʯʝʟʥʘ ʢʽʣʴʢʽʩʪʴ ʩʫʯʘʩʥʠʭ ʪʝʭʥʽʢ 

ʚôʷʟʘʣʴʥʦʛʦ ʤʠʩʪʝʮʪʚʘ ʤʘʶʪʴ ʽʩʪʦʨʠʯʥʽ ʚʠʪʦʢʠ ʩʚʦʛʦ ʬʦʨʤʫʚʘʥʥʷ. ʗʩʢʨʘʚʠʤ 

ʟʨʘʟʢʦʤ ʪʘʢʦʾ ʪʝʭʥʽʢʠ ʩʣʫʛʫʻ ʟʥʘʤʝʥʠʪʝ ʙʨʶʛʩʴʢʝ ʤʝʨʝʞʠʚʦ. ʁʦʛʦ 

ʙʘʪʴʢʽʚʱʠʥʦʶ ʚʚʘʞʘʻʪʴʩʷ ʤʽʩʪʦ ɹʨʶʛʛʝ ʫ ɹʝʣʴʛʽʾ, ʜʝ ʫ XVI ʩʪʦʣʽʪʪʽ ʟʘʨʦʜʠʣʘʩʴ 

ʪʘ ʥʘʙʫʣʘ ʧʦʰʠʨʝʥʥʷ ʜʘʥʘ ʪʝʭʥʽʢʘ [3-5]. ʋ 70-ʭ ʨʦʢʘʭ 20-ʛʦ ʩʪʦʣʽʪʪʷ ʜʣʷ 

ʟʙʝʨʝʞʝʥʥʷ ʥʘʨʦʜʥʠʭ ʪʨʘʜʠʮʽʡ ʪʘ ʨʦʟʚʠʪʢʫ ʝʪʥʽʯʥʦʛʦ ʚʠʜʫ ʨʫʢʦʜʽʣʣʷ ʚ ʮʴʦʤʫ 

ʤʽʩʪʽ ʙʫʣʦ ʩʪʚʦʨʝʥʦ  ʩʫʯʘʩʥʫ ʰʢʦʣʘ ʤʝʨʝʞʠʚʘ Kantcentrum, ʷʢʘ ʧʨʘʮʶʻ ʽ ʚ ʥʘʰ 

ʯʘʩ, ʜʝ ʧʨʦʚʦʜʷʪʴ ʤʘʡʩʪʝʨ-ʢʣʘʩʠ ʪʘ ʥʘʚʯʘʣʴʥʽ ʢʫʨʩʠ ʽʟ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ 

ʜʘʥʦʶ ʪʝʭʥʽʢʦʶ. 

ɯʩʥʫʻ ʜʚʘ ʪʠʧʠ ʤʝʨʝʞʠʚʘ ɹʨʶʛʛʝ. ʇʝʨʰʠʡ, ʙʽʣʴʰ ʪʦʥʢʠʡ ʪʠʧ ʽʟ 

ʢʚʽʪʢʦʚʠʤ ʚʽʟʝʨʫʥʢʦʤ, ʷʢʠʡ ʥʘʟʠʚʘʶʪʴ çʤʝʨʝʞʠʚʦʤ ʛʝʨʮʦʛʠʥʽ ɹʨʶʛʛʝè, ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʚ ʦʜʷʟʽ ʪʘ ʚʫʘʣʷʭ (ʨʠʩ.1). ɼʨʫʛʠʡ, ʛʨʫʙʠʡ ʪʠʧ ʤʝʨʝʞʠʚʘ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʜʣʷ ʜʦʤʘʰʥʴʦʛʦ ʪʝʢʩʪʠʣʶ ʽ ʜʣʷ ʧʨʠʢʨʘʰʘʥʥʷ ʽʥʪʝʨôʻʨʫ [3, 6]. 
 

   
ʘ ʙ ʚ 

ʈʠʩ. 1. ɺʠʨʦʙʠ ʚʠʢʦʥʘʥʽ ʫ ʪʨʘʜʠʮʽʡʥʽʡ ʪʝʭʥʽʮʽ ʤʝʨʝʞʠʚʘ ɹʨʶʛʛʝ: ʘ[5], ʙ[7], ʚ[8] 
 

ʊʝʥʜʽʪʥʝ ʙʨʶʛʩʴʢʝ ʤʝʨʝʞʠʚʦ ʚʠʜʽʣʷʻʪʴʩʷ ʟ ʧʦʤʽʞ ʽʥʰʠʭ ʩʚʦʻʶ 

ʫʥʽʢʘʣʴʥʦʶ ʥʘʷʚʥʽʩʪʶ ʬʽʛʫʨ-ʩʤʫʞʦʢ ʫ ʧʦʣʦʪʥʠʱʽ, ʷʢʽ ʟʚôʷʟʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ. 

ʎʽ ʩʤʫʞʢʠ-ʣʽʥʽʾ ʻ ʦʩʥʦʚʦʶ ʚʽʟʝʨʫʥʢʫ. ʋʪʚʦʨʝʥʽ ʩʤʫʞʢʠ-ʦʩʥʦʚʠ ʟôʻʜʥʫʶʪʴ ʫ 

ʧʦʣʦʪʥʽ, ʚʠʛʠʥʘʶʯʠ ʘʙʦ ʟʘʣʠʰʘʶʯʠ ʧʨʷʤʠʤʠ. ʄʦʪʠʚʠ ʨʦʟʪʘʰʦʚʫʶʪʴ ʫ 

ʜʦʚʽʣʴʥʦʤʫ ʧʦʨʷʜʢʫ, ʚʠʚôʷʟʫʶʯʠ ʥʝʧʦʚʪʦʨʥʝ ʧʦʣʦʪʥʦ.  
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ʂʚʽʪʢʦʚʝ ʤʝʨʝʞʠʚʦ ɹʨʶʛʛʝ ʟʽʙʨʘʥʝ ʟ ʚʠʪʦʥʯʝʥʦʛʦ ʣʠʩʪʷ, ʜʦʚʛʠʭ ʧʘʛʦʥʽʚ 

ʽ ʨʦʟʢʨʠʪʠʭ ʢʚʽʪʽʚ (ʨʠʩ.2). ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʤʦʪʠʚʠ ʬʘʥʪʘʟʽʡʥʠʭ ʬʦʨʤ, ʱʦ 

ʥʘʛʘʜʫʶʪʴ ʛʝʦʤʝʪʨʠʯʥʽ ʬʽʛʫʨʠ, ʚʠʛʥʫʪʽ ʣʽʥʽʾ. ʎʽ ʝʣʝʤʝʥʪʠ ʟôʻʜʥʘʥʽ ʤʽʞ ʩʦʙʦʶ 

ʜʞʛʫʪʘʤʠ ʟ ʧʽʢʦ, ʣʠʩʪʷʤ ʪʘ ʢʦʩʘʤʠ [3, 6]. ɼʣʷ ʙʨʶʛʩʴʢʦʛʦ ʤʝʨʝʞʠʚʘ ʭʘʨʘʢʪʝʨʥʘ 

ʥʝʟʣʽʯʝʥʥʘ ʢʽʣʴʢʽʩʪʶ ʧʦʻʜʥʘʥʴ, ʟʘʚʜʷʢʠ ʷʢʠʤ ʫʪʚʦʨʶʶʪʴʩʷ ʚʽʟʝʨʫʥʢʠ. 

ʊʨʘʜʠʮʽʡʥʦ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʘʥʦʛʦ ʚʠʜʫ ʤʝʨʝʞʠʚʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ 

ʢʦʢʣʶʰʢʠ, ʟʛʦʜʦʤ ʤʘʡʩʪʨʠʥʽ ʥʘʚʯʠʣʠʩʴ ʚôʷʟʘʪʠ ʧʦʜʽʙʥʝ ʤʝʨʝʞʠʚʦ ʛʘʯʢʦʤ. 

ʅʘ ʨʠʩ. 3 ʟʦʙʨʘʞʝʥʦ ʦʜʥʫ ʽʟ ʢʣʘʩʠʯʥʠʭ ʩʭʝʤ ʫʪʚʦʨʝʥʥʷ ʚôʷʟʘʥʦʾ ʩʤʫʞʢʠ 

ʛʘʯʢʦʤ, ʷʢʫ ʧʦʢʣʘʜʝʥʦ ʚ ʦʩʥʦʚʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʭʝʤ ʚʽʟʝʨʫʥʢʽʚ. ʉʤʫʞʢʠ-

ʦʩʥʦʚʠ ʚʠʢʦʥʫʶʪʴʩʷ ʩʪʦʚʧʯʠʢʘʤʠ ʟ ʥʘʢʠʜʦʤ ʧʨʠ ʧʦʚʦʨʦʪʥʦʤʫ ʚôʷʟʘʥʥʽ, ʥʘ 

ʧʦʯʘʪʢʫ ʢʦʞʥʦʛʦ ʽʟ ʨʷʜʽʚ ʧʨʦʚôʷʟʫʻʪʴʩʷ ʣʘʥʮʶʞʦʢ ʽʟ ʧʦʚʽʪʨʷʥʠʭ ʧʝʪʝʣʴ [3-10].  
 

 
 

ʈʠʩ. 2. ʊʨʘʜʠʮʽʡʥʝ 

ʙʨʶʛʩʴʢʝ ʤʝʨʝʞʠʚʦ [6] 

ʈʠʩ. 3. ʉʭʝʤʘ ʢʣʘʩʠʯʥʦʾ ʩʪʨʽʯʢʠ ʙʨʶʛʩʴʢʦʛʦ 

ʤʝʨʝʞʠʚʘ ʜʣʷ ʚôʷʟʘʥʥʷ ʛʘʯʢʦʤ [9] 
 

ɿʘʟʚʠʯʘʡ ʤʝʨʝʞʠʚʦ ɹʨʶʛʛʝ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʜʥʦʪʦʥʥʦʾ 

ʜʫʞʝ ʪʦʥʢʦʾ ʧʨʷʞʽ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ. ʎʝ ʧʨʷʞʘ ʽʟ ʙʘʚʦʚʥʠ, ʰʦʚʢʫ ʘʙʦ ʣʣʷʥʘ 

ʙʦʙʽʥʥʘ ʧʨʷʞʘ ʪʦʚʱʠʥʦʶ ʧʨʠʙʣʠʟʥʦ 100 ʛ ʥʘ 700 ʤ. ʈʝʢʦʤʝʥʜʦʚʘʥʠʡ ʥʦʤʝʨ 

ʛʘʯʢʘ ʜʣʷ ʜʘʥʦʛʦ ʚʠʜʫ ʥʠʪʦʢ ï 0,5õ1 ʤʤ. ɿʘʚʜʷʢʠ ʽʩʪʦʨʠʯʥʦʤʫ ʚʧʣʠʚʫ, 

ʧʦʰʠʨʝʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʠʨʦʙʘʭ ʧʨʷʞʽ ʙʽʣʦʛʦ ʪʘ ʤʦʣʦʯʥʦʛʦ ʢʦʣʴʦʨʽʚ. 

ʉʫʯʘʩʥʽʩʪʴ ʥʘʧʦʚʥʶʻ ʢʣʘʩʠʯʥʫ ʪʝʭʥʽʢʫ ʢʨʝʘʪʠʚʥʽʩʪʶ: ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʢʦʣʴʦʨʦʚʠʭ, ʷʩʢʨʘʚʠʭ ʥʠʪʦʢ; ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʣʴʰ ʛʨʫʙʦʾ ʧʨʷʞʽ; ʚʧʣʝʪʝʥʥʷʤ 

ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʬʫʨʥʽʪʫʨʠ ʪʘ ʦʟʜʦʙʣʝʥʥʷ ʫ ʧʦʣʦʪʥʦ. ɺʩʽ ʮʽ ʧʨʠʡʦʤʠ ʜʦʟʚʦʣʷʶʪʴ 

ʦʪʨʠʤʫʚʘʪʠ ʥʦʚʽ ʥʝʧʦʚʪʦʨʥʽ ʚʠʨʦʙʠ. ɼʫʞʝ ʮʽʢʘʚʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʨʶʛʩʴʢʦʾ 

ʪʝʭʥʽʢʠ ʚôʷʟʘʥʥʷ ʛʘʯʢʦʤ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʽʥʰʠʤʠ ʪʝʭʥʽʢʘʤʠ ʚôʷʟʘʥʥʷ ʘʙʦ ʽʥʰʠʤʠ 

ʤʘʪʝʨʽʘʣʘʤʠ. 

ʉʴʦʛʦʜʥʽ ʟʥʘʯʥʝ ʧʦʰʠʨʝʥʥʷ ʙʨʶʛʩʴʢʦʛʦ ʤʝʨʝʞʠʚʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʫʩʪʨʽʪʠ 

ʙʫʜʴ- ʢ̫ʽ ʚʠʨʦʙʠ, ʚʠʢʦʥʘʥʽ ʫ ʮʽʡ ʪʝʭʥʽʮʽ, ʚʢʣʶʯʘʶʯʠ ʦʜʷʛ ʪʘ ʘʢʩʝʩʫʘʨʠ (ʨʠʩ. 3). 
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ʘ ʙ ʚ ʛ 

ʈʠʩ. 3. ʉʫʯʘʩʥʽ ʚʠʨʦʙʠ, ʚôʷʟʘʥʽ ʛʘʯʢʦʤ, ʧʦ ʤʦʪʠʚʘʤ ʙʨʶʛʩʴʢʦʛʦ ʤʝʨʝʞʠʚʘ ʫ 

ʢʦʣʝʢʮʽʷʭ ʜʠʟʘʡʥʝʨʽʚ: ʘ ï Elie Saab, ʙ ï Christian Dior, ʚ ï Kurogouchi 
 

ɺʠʩʥʦʚʦʢ. ʆʪʞʝ, ʘʥʘʣʽʟʫʶʯʠ ʧʨʦʮʝʩ ʚʠʢʦʥʘʥʥʷ ʙʨʶʛʩʴʢʦʛʦ ʤʝʨʝʞʠʚʘ, 

ʚʘʨʪʦ ʚʽʜʤʽʪʠʪʠ ʽʩʪʦʨʠʯʥʫ ʮʽʥʥʽʩʪʴ ʮʽʻʾ ʪʝʭʥʽʢʠ. ʊʨʘʜʠʮʽʡʥʝ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʤʝʨʝʞʠʚʘ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʢʦʢʣʶʰʢʘʭ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʢʣʘʜʥʽʩʪʶ ʚʠʢʦʥʘʥʥʷ ʪʘ 

ʪʨʫʜʦʤʽʩʪʢʽʩʪʶ, ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʦʥʢʦʾ ʙʦʙʽʥʥʦʾ ʧʨʷʞʽ. ɸʣʝ ʫ ʩʫʯʘʩʥʦʤʫ 

ʽʥʪʝʨʧʨʝʪʫʚʘʥʥʽ ï ʮʝ ʧʝʨʩʧʝʢʪʠʚʥʘ ʪʝʭʥʽʢʘ ʚôʷʟʘʥʥʷ ʛʘʯʢʦʤ, ʷʢʘ ʜʦʟʚʦʣʷʻ 

ʧʨʦʷʚʣʷʪʠ ʬʘʥʪʘʟʽʶ, ʢʨʝʘʪʠʚʥʽʩʪʴ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʦʚʩʪʽ ʥʠʪʢʠ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʦʣʴʦʨʽʚ ʪʘ ʚʠʛʦʪʦʚʣʷʪʠ ʨʝʯʽ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʪʝʤʘʪʠʢʠ ʫ ʙʫʜʴ-

ʷʢʦʤʫ ʩʪʠʣʽ. 
 

ʃʽʪʝʨʘʪʫʨʘ 
1. ʃʦʟʦʚʝʥʢʦ ʉ., ɹʽʣʦʮʴʢʘ ʃ. ʇʝʯʚʦʨʢ, ʷʢ ʚʠʜ ʘʧʩʘʡʢʣʽʥʛʫ ʚ ʪʚʦʨʯʠʭ 

ʨʦʙʦʪʘʭ ʩʪʫʜʝʥʪʽʚ // ɿʙʽʨʥʠʢ ʪʝʟ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çɺʟʘʻʤʦʜʽʷ 
ʥʘʫʢʠ ʪʘ ʪʝʭʥʽʢʠ ʚ ʫʤʦʚʘʭ ʩʴʦʛʦʜʝʥʥʷè, 3-4 ʣʠʩʪʦʧʘʜʘ 2022 ʨʦʢʫ, ʤ. ʈʠʛʘ, 
ʃʘʪʚʽʡʩʴʢʘ ʈʝʩʧʫʙʣʽʢʘ.  

2. ʂʘʞʫʢʘʣʦ ʗ., ʃʦʟʦʚʝʥʢʦ ʉ., ɹʽʣʦʮʴʢʘ ʃ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚôʷʟʘʣʴʥʦʛʦ 
ʤʠʩʪʝʮʪʚʘ ʛʘʯʢʦʤ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʜʷʛʫ ʮʠʨʢʫʣʷʨʥʦʛʦ ʜʠʟʘʡʥʫ // Progressive 
research in the modern world. Proceedings of the 2nd International scientific and 
practical conference. BoScience Publisher. Boston, USA. 2022. Pp. 121-125. 

3. Wegwijs in kant / Kantcentrum, 1983. 38 p. 
4. Crocheted lace of the bruges [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://www.beadsky.com/brugge.php  
5. Trailing the brugge lace [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: http://www.maverickbird.com/outside-india/brugge-lace-trail/ 
6. Lace, Its Origin and History [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://en.wikisource.org/wiki/Lace,_Its_ Origin_and_History 
7. Collar in the technique of bryugge lace [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://handmadebase.com/collar-in-the-art-bruges-lace/  
8. How to crochet bruges lace [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://www.interweave.com/article/crochet/how-to-crochet-bruges-lace/ 
9. Bruges lace sleeveless summer top [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://www.abc-knitting-patterns.com/1288.html  
10. Bruges crochet lace i basics [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://hookalike.wordpress.com/2014/01/28/brugger-hakelspitze-i-
grundlagen/ 
 

 

http://www.beadsky.com/brugge.php
http://www.maverickbird.com/outside-india/brugge-lace-trail/
https://handmadebase.com/collar-in-the-art-bruges-lace/
https://www.interweave.com/article/crochet/how-to-crochet-bruges-lace/
https://www.abc-knitting-patterns.com/1288.html
https://hookalike.wordpress.com/2014/01/28/brugger-hakelspitze-i-grundlagen/
https://hookalike.wordpress.com/2014/01/28/brugger-hakelspitze-i-grundlagen/


 

 100 

Resource-Saving Technologies of Apparel, Textile & Food Industry  

 

ʋɼʂ687.016.5 
ɻɸʈʄʆʅɯɿɸʎɯʗ ʇɸʈɸʄɽʊʈʀʏʅʆɰ ɻʈɸɼɸʎɯɰ ʂʆʅʊʈʆʃʔʅʀʍ 

ɺʀʄɯʈɯɺ ʆɼʗɻʋ ɼʃʗ ɾɯʅʆʂ ɺɽʃʀʂʀʍ ʈʆɿʄɯʈɯɺ 
ɸ. ɼʗʂʆɺɸ, ɸ. ʉʃɸɺɯʅʉʔʂɸ 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ʉʫʪʪʻʚʫ ʨʦʣʴ ʚ ʪʝʭʥʽʯʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ ʚʽʜʽʛʨʘʻ ʪʘʙʝʣʴ ʚʠʤʽʨʽʚ, ʚ ʷʢʦʤʫ 

ʧʝʨʩʦʥʽʬʽʢʦʚʘʥʘ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʘ ʩʧʽʚʨʦʟʤʽʨʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʘ 

ʧʘʨʘʤʝʪʨʠʯʥʦʶ ʛʨʘʜʘʮʽʻʶ ʚ ʨʝʛʣʘʤʝʥʪʦʚʘʥʽʡ ʰʢʘʣʽ ʨʦʟʤʽʨʽʚ. ʄʝʪʦʜ ʢʦʥʪʨʦʣʶ 

ʩʧʽʚʨʦʟʤʽʨʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ʦʜʷʛʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʨʦʩʪʽʚ ʜʣʷ ʛʨʘʜʘʮʽʾ 

ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʘʪʠ ʘʣʛʦʨʠʪʤ ʧʝʨʝʚʽʨʢʠ ʟʘ ʯʠʥʥʠʤʠ ʨʦʟʤʽʨʥʠʤʠ 

ʩʪʘʥʜʘʨʪʘʤʠ. 

ɻʘʨʤʦʥʽʟʘʮʽʷ ʪʝʨʤʽʥʦʣʦʛʽʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤ ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʚʠʢʦʥʘʥʘ ʧʝʨʝʭʨʝʩʥʠʤ ʧʦʨʽʚʥʷʥʥʷʤ ʦʙʤʝʞʝʥʴ ʨʦʟʤʽʨʽʚ ʰʢʘʣʠ 

ʨʦʟʤʽʨʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʠʧʫ ʬʽʛʫʨʠ, ʨʽʚʥʷ ʨʦʟʤʽʱʝʥʥʷ ʥʘ ʬʽʛʫʨʽ (ʚʝʨʭʥʷ ʘʙʦ 

ʥʠʞʥʷ ʯʘʩʪʠʥʘ), ʚʠʜʫ ʦʜʷʛʫ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʪʨʦʣʴʥʠʭ ʚʠʤʽʨʽʚ ʚ ʪʝʭʥʽʯʥʽʡ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʚʠʨʦʙʥʠʢʘ. 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʥʜʘʨʪʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ 

ʚʠʤʽʨʽʚ ʟʘ ʪʘʙʝʣʝʤ ʚʠʤʽʨʶʚʘʥʴ ʛʦʪʦʚʦʾ ʩʫʢʥʽ ʚʠʢʦʥʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʭʥʽʯʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʜʣʷ ʜʝʩʷʪʠ ʤʦʜʝʣʝʡ ʞʽʥʦʯʦʾ ʩʫʢʥʽ. ɿʘ ʧʨʦʪʦʪʠʧ ʦʙʨʘʥʦ ʪʠʧ ʪʽʣʘ 

ʄ, ʟʨʽʩʪ 168 ʩʤ, ʦʙʭʚʘʪ ʛʨʫʜʝʡ 110 ʩʤ, ʦʙʭʚʘʪ ʩʪʝʛʦʥ 116 ʩʤ [1]. 

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʙʘʟʠʩʫ ʚʽʜʭʠʣʝʥʴ ʢʦʥʪʨʦʣʴʥʠʭ ʚʠʤʽʨʽʚ ʫ ʜʦʩʣʽʜʞʝʥʥʽ 

ʚʠʙʽʨʢʠ ʥʦʨʤʘʪʠʚʥʠʭ ʚʝʣʠʯʠʥ ʚʠʢʦʨʠʩʪʘʥʦ ʘʥʘʣʽʪʠʯʥʠʡ ʤʝʪʦʜ ʧʦʨʽʚʥʷʥʥʷ ʧʘʨ 

ʚ ʯʠʥʥʽʡ ʥʦʨʤʘʪʠʚʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ [2,3] ʟʘ ʩʭʝʤʦʶ: ʬʽʛʫʨʘ ï ʢʦʥʩʪʨʫʢʮʽʷ ï 

ʚʠʨʽʙ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ 36 ʚʽʜʭʠʣʝʥʴ ʢʦʥʪʨʦʣʴʥʠʭ ʚʠʤʽʨʽʚ ȹKBj 

ʫʪʚʦʨʶʶʪʴ ʫʧʦʨʷʜʢʦʚʘʥʠʡ ʯʠʩʣʦʚʠʡ ʨʷʜ: 0 ï 5; 0,1 ï 3; 0,13 ï 2; 0,15 ï 1; 0,2 ï 

9; 0,3 ï 3; 0,35 ï 2; 0,4 ï 4; 0,5 ï 3; 1 ï 2; 1,6 ï 1. ɸʙʩʦʣʶʪʥʽ ʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥ 

ʚʽʜʭʠʣʝʥʴ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʦʥʪʨʦʣʴʥʠʭ ʚʠʤʽʨʽʚ 

ʚʽʜ ʧʦʚʝʨʭʥʽ ʪʽʣʘ ʜʦ ʧʦʚʝʨʭʥʽ ʦʜʷʛʫ ʯʝʨʝʟ ʢʦʥʩʪʨʫʢʮʽʾ ʚʠʨʦʙʽʚ ʜʣʷ ʞʽʥʦʢ 

ʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ɻʨʘʬʽʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʘʙʩʦʣʶʪʥʠʭ ʚʝʣʠʯʠʥ ʚʽʜʭʠʣʝʥʴ  
ʢʦʥʪʨʦʣʴʥʠʭ ʚʠʤʽʨʽʚ ʫ ʙʣʦʮʽ 1 
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ɻʨʘʬʽʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʽʜʥʦʩʥʠʭ ʚʝʣʠʯʠʥ ʢʦʥʪʨʦʣʴʥʠʭ 

ʚʠʤʽʨʽʚ ʟʘ ʨʽʚʥʝʤ ʚʭʦʜʞʝʥʥʷ ʚ 5 ï 10% ʜʣʷ ʚʠʨʦʙʽʚ ʣʝʛʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ 

ʦʙʩʷʛʦʤ ʚʽʜ 30 ʜʦ 50 % ʫ ʘʪʝʩʪʘʮʽʾ ʩʦʨʪʥʦʩʪʽ ʚʠʨʦʙʽʚ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 2. 
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ʈʠʩ. 2. ɻʨʘʬʽʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʨʽʚʥʽʚ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʚʝʣʠʯʠʥ 

ʚʽʜʭʠʣʝʥʴ ʢʦʥʪʨʦʣʴʥʠʭ ʚʠʤʽʨʽʚ ʫ ʙʣʦʮʽ 2 
 

ɺʽʜʭʠʣʝʥʥʷ ʩʫʤʘʨʥʠʭ ʥʘʢʦʧʠʯʝʥʴ ʧʝʨʝʭʨʝʩʥʦʾ ʦʮʽʥʢʠ ʜʣʷ ʧʝʨʰʦʾ ʛʨʫʧʠ 
ʢʦʥʪʨʦʣʴʥʠʭ ʚʠʤʽʨʽʚ ʩʪʘʥʦʚʠʪʴ 1,1%, ʜʣʷ ʜʨʫʛʦʾ ʛʨʫʧʠ ʢʦʥʪʨʦʣʴʥʠʭ ʚʠʤʽʨʽʚ ï 
2,2%, ʜʣʷ ʪʨʝʪʴʦʾ ï 0,2 %. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʘʨʤʦʥʽʟʘʮʽʾ ʧʝʨʝʣʽʢʫ ʢʦʥʪʨʦʣʴʥʠʭ ʚʠʤʽʨʽʚ ʫ 
ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʪʘʥʜʘʨʪʘʭ ʋʢʨʘʾʥʠ ʩʬʦʨʤʦʚʘʥʦ ʙʘʟʠʩ ʥʦʨʤʫʚʘʥʥʷ ʚʽʜʭʠʣʝʥʴ 
ʢʦʥʪʨʦʣʴʥʠʭ ʚʠʤʽʨʽʚ ʚʝʨʭʥʴʦʛʦ ʦʜʷʛʫ ʜʣʷ ʞʽʥʦʢ ʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʭʦʜʞʝʥʥʷ ʚʽʜʥʦʩʥʠʭ 
ʚʝʣʠʯʠʥ ʢʦʥʪʨʦʣʴʥʠʭ ʚʠʤʽʨʽʚ ʚ ʤʝʞʽ 5-10 % ʜʣʷ ʚʠʨʦʙʽʚ ʣʝʛʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 
ɼʦʪʨʠʤʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʟʙʝʨʝʞʝʥʥʷ ʨʽʚʥʷ ʘʪʝʩʪʘʮʽʾ ʩʦʨʪʥʦʩʪʽ ʛʦʪʦʚʦʾ 
ʧʨʦʜʫʢʮʽʾ ʚ ʤʝʞʘʭ ʚʽʜʭʠʣʝʥʥʷ 2%. 

ʇʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʧʦʪʨʝʙʫʻ ʧʨʘʢʪʠʯʥʘ ʧʝʨʝʚʽʨʢʘ ʬʽʛʫʨ ʽʥʰʠʭ 
ʧʦʚʥʦʪʥʠʭ ʪʠʧʽʚ ʜʣʷ ʢʣʘʩʪʝʨʽʚ ʤʘʣʠʭ ʽ ʩʝʨʝʜʥʽʭ ʨʦʟʤʽʨʽʚ. 
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ʊʝʭʥʽʯʥʽ ʥʘʫʢʠ. ï 2022. ï ˉ 4. ï ʉ. 241-248. 

2. ʆʜʷʛ. ʉʪʘʥʜʘʨʪʥʘ ʩʠʩʪʝʤʘ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚ: ɼʉʊʋ ɯSO/TR 

10652:2006. ï [ʏʠʥʥʠʡ ʚʽʜ 2007-10-01]. ï ʂ.: ɼʝʨʞʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ, 2007. ï 34 

ʩ. ï (ʅʘʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ). 

3. ʆʜʷʛ. ʇʦʟʥʘʢʠ ʨʦʟʤʽʨʽʚ. ʏʘʩʪʠʥʘ 1. ʊʝʨʤʽʥʠ, ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʴ ʪʘ 

ʚʠʤʽʨʶʚʘʥʥʷ ʨʦʟʤʽʨʽʚ ʪʽʣʘ: ɼʉʊʋ EN 13402-1:2009. ï [ʏʠʥʥʠʡ ʚʽʜ 2011-07-01]. 

ï ʂ.: ɼʝʨʞʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ, 2009. ï 28 ʩ. ï (ʅʘʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ). 
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ʋɼʂ 677.075 
ɺʀɿʅɸʏɽʅʅʗ ʇʈʀʈʆɼʀ ɺʆʃʆʂʆʅ ʆɼʗɻʋ ɼʃʗ ʅɽʄʆɺʃʗʊ 

ɯ.ɸ. ʄɸʈʊʀʈʆʉʗʅ 
ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʖ.ɺ. ɺʆʈʆʅʂʆɺɸ 
ɺʉʇ çʆʜʝʩʴʢʠʡ ʪʝʭʥʽʯʥʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ ʆʅʊʋè 

 

ɹʘʛʘʪʦʨʽʯʥʘ ʧʨʘʢʪʠʢʘ ʩʚʽʜʯʠʪʴ, ʱʦ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ ʧʦʣʦʪʥʘʤʠ ʜʣʷ 

ʜʠʪʷʯʦʾ ʙʽʣʠʟʥʠ ʪʘ ʦʜʷʛʫ ʻ ʪʢʘʥʠʥʠ ʽʟ ʮʝʣʶʣʦʟʦʚʤʽʩʥʠʭ ʚʦʣʦʢʦʥ. ʋ ʩʚʽʪʦʚʽʡ 

ʧʨʘʢʪʠʮʽ ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʪʽʡʢʘ ʧʨʦʛʨʝʩʫʶʯʘ ʪʝʥʜʝʥʮʽʷ ʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʢʘʥʠʥ ʪʘ ʪʨʠʢʦʪʘʞʫ, ʷʢʽ ʤʽʩʪʷʪʴ ʣʴʥʷʥʽ ʪʘ ʙʘʚʦʚʥʷʥʽ ʚʦʣʦʢʥʘ. 

ʆʩʢʽʣʴʢʠ ʜʠʪʠʥʘ ʜʫʞʝ ʨʫʭʣʠʚʘ ʽ ʚʦʣʦʜʽʻ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʪʝʨʤʦʨʝʛʫʣʷʮʽʾ, ʦʜʷʛ 

ʥʝ ʧʦʚʠʥʝʥ ʩʢʦʚʫʚʘʪʠ ʨʫʭʽʚ ʽ ʧʦʚʠʥʝʥ çʜʠʭʘʪʠè. ʆʩʥʦʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ 

ʚʠʙʦʨʫ ʜʠʪʷʯʦʛʦ ʦʜʷʛʫ ʩʴʦʛʦʜʥʽ ʻ ʪʢʘʥʠʥʘ, ʙʝʟʧʝʯʥʽʩʪʴ, ʟʨʫʯʥʽʩʪʴ ʪʘ 

ʧʨʘʢʪʠʯʥʽʩʪʴ. 

ʅʘʡʚʠʱʽ ʚʠʤʦʛʠ ʚʠʩʫʚʘʶʪʴʩʷ ʜʦ ʦʜʷʛʫ ʜʣʷ ʥʝʤʦʚʣʷʪ: ʙʝʟ ʚʥʫʪʨʽʰʥʽʭ 

ʰʚʽʚ, ʤʽʥʽʤʫʤ ʩʠʥʪʝʪʠʢʠ, ʢʥʦʧʦʢ ʽ ˇʫʜʟʠʢʽʚ, ʪʢʘʥʠʥʠ ʪʽʣʴʢʠ ʥʘʪʫʨʘʣʴʥʽ ï 

ʙʘʚʦʚʥʘ, ʰʝʨʩʪʴ, ʣʴʦʥ, ʰʦʚʢ, ʤʘʭʨʘ. ʉʝʨʝʜ ʚʝʣʠʢʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ ʪʨʠʢʦʪʘʞʥʠʭ 

ʧʦʣʦʪʝʥ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʠʪʷʯʦʛʦ ʢʦʤʧʣʝʢʪʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʣʦʪʥʘ ʟʽ 

100% ʙʘʚʦʚʥʷʥʦʾ ʧʨʷʞʽ. ʊʨʠʢʦʪʘʞʥʽ ʧʦʣʦʪʥʘ, ʚʠʨʦʙʣʝʥʽ ʧʝʨʝʧʣʝʪʝʥʥʷʤʠ 

ʢʫʣʽʨʥʘ ʛʣʘʜʴ, ʽʥʪʝʨʣʦʢ, ʬʫʪʝʨ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ ʝʣʘʩʪʠʯʥʽʩʪʶ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʽʩʪʴ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ, 

ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʚʽʪʨʦʧʨʦʥʠʢʥʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʪʘʢʠʡ ʤʘʪʝʨʽʘʣ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʜʠʪʷʯʦʛʦ ʦʜʷʛʫ. 

ɿʘʙʦʨʦʥʷʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʭʦʜʽʚ ʪʝʢʩʪʠʣʴʥʦʛʦ ʽ ʰʚʝʡʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʠʪʷʯʠʭ ʚʠʨʦʙʽʚ. ɺ ʦʩʥʦʚʥʦʤʫ ʦʜʷʛ ʜʣʷ 

ʥʦʚʦʥʘʨʦʜʞʝʥʠʭ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʪʨʠʢʦʪʘʞʫ ʥʘ ʪʢʘʥʠʥ, ʩʠʨʦʚʠʥʥʠʡ ʚʤʽʩʪ ʷʢʠʭ 

ʩʢʣʘʜʘʻ 100% ʙʘʚʦʚʥʠ, ʘʣʝ ʥʘ ʚʽʪʯʠʟʥʷʥʦʤʫ ʨʠʥʢʫ ʟôʷʚʣʷʻʪʴʩʷ ʦʜʷʛ ʟ 

ʤʘʪʝʨʽʘʣʽʚ, ʨʽʟʥʦʛʦ ʩʠʨʦʚʠʥʥʦʛʦ ʚʤʽʩʪʫ. ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʚʠʧʘʜʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ  

ʽ ʭʽʤʽʯʥʠʭ, ʦʩʦʙʣʠʚʦ ʩʠʥʪʝʪʠʯʥʠʭ ʚʦʣʦʢʦʥ ʪʘ ʥʠʪʦʢ, ʦʩʢʽʣʴʢʠ ʜʝʷʢʽ ʚʠʨʦʙʥʠʢʠ 

ʧʝʨʝʚʘʛʫ ʚʽʜʜʘʶʪʴ ʢʦʤʝʨʮʽʡʥʦʤʫ ʽʥʪʝʨʝʩʫ, ʘ ʥʝ ʧʦʪʨʝʙʘʤ ʜʽʪʝʡ ʪʘ ʚʠʤʦʛʘʤ 

ʛʽʛʽʻʥʠ. ʊʘʢʦʞ ʨʝʘʣʽʟʫʻʪʴʩʷ ʦʜʷʛ, ʱʦ ʥʝ ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʢʣʘʜ ʚʟʘʛʘʣʽ. 

ʅʝʧʨʘʚʠʣʴʥʦ ʧʽʜʽʙʨʘʥʠʡ ʤʘʪʝʨʽʘʣ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʫ ʜʠʪʠʥʠ ʥʝʧʨʠʻʤʥʽ 

ʚʽʜʯʫʪʪʷ, ʘʣʝʨʛʽʯʥʫ ʨʝʘʢʮʽʶ, ʧʦʜʨʘʟʥʝʥʥʷ. 

ɺʨʘʭʦʚʫʶʯʠ ʚʠʱʝʟʘʟʥʘʯʝʥʝ, ʥʘʤʠ ʚʠʨʽʰʝʥʦ ʧʨʦʚʝʩʪʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʠ ʚʠʢʦʨʠʩʪʘʥʠʭ ʚʦʣʦʢʦʥ ʚ ʦʜʷʟʽ ʜʣʷ ʥʝʤʦʚʣʷʪ, ʱʦ 

ʥʘʜʭʦʜʠʪʴ ʥʘ ʚʽʪʯʠʟʥʷʥʠʡ ʨʠʥʦʢ. ɼʣʷ ʚʠʙʦʨʫ ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ 

ʦʙʨʘʥʦ ʪʨʠ ʤʝʨʝʞʽ ʤ. ʆʜʝʩʘ: çɸʥʪʦʰʢʘè, çʉʤʽʢè ʪʘ çSowa Kids. ʆʙôʻʢʪʘʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʠ: ʟʨʘʟʦʢ ˉ 1 ï ʊʄ çɹʝʪʽʩè (ʋʢʨʘʾʥʘ), ʟʨʘʟʦʢ ˉ 2 ï ʊʄ 

çSMILè (ʋʢʨʘʾʥʘ), ɿʨʘʟʦʢ ˉ 3 ï ʊʄ çSova Kidsè ï ʥʝ ʚʢʘʟʘʥʦ. 

ʇʽʜ ʯʘʩ ʦʮʽʥʢʠ ʧʦʚʥʦʪʠ ʤʘʨʢʫʚʘʥʥʷ ʜʠʪʷʯʦʛʦ ʦʜʷʛʫ ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ 

ʟʨʘʟʦʢ ˉ 1 ʊʄ çɹʝʪʽʩè ʪʘ ʟʨʘʟʦʢ ˉ 2 ʊʄ çSMILè ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ɼʉʊʋ 

2122-93 çʄʘʪʝʨʽʘʣʠ ʜʣʷ ʦʜʷʛʫ. ʉʠʤʚʦʣʠ ʪʘ ʚʠʤʦʛʠ ʜʣʷ ʦʜʷʛʫè, ʟʨʘʟʦʢ ˉ 3 ʊʄ 

çSova Kidsè ï ʥʝ ʤʽʩʪʠʪʴ ʚʟʘʛʘʣʽ ʥʽʷʢʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʢʨʽʤ ʪʦʨʛʽʚʝʣʴʥʦʾ ʤʘʨʢʠ, 

https://teacode.com/online/udc/67/677.075.html
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ʪʦʚʘʨʥʘ ʩʪʨʽʯʢʘ ʱʦʜʦ ʩʢʣʘʜʫ ʪʘ ʩʠʤʚʦʣʽʚ ʟʘ ʜʦʛʣʷʜʦʤ ʪʘʢʦʞ ʚʽʜʩʫʪʥʷ. ʋ 

ʟʚôʷʟʢʫ ʟ ʮʠʤ ʧʝʨʝʜ ʥʘʤʠ ʧʦʩʪʘʻ ʟʘʜʘʯʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʦʣʦʢʦʥ ʤʝʪʦʜʦʤ 

ʩʧʘʣʶʚʘʥʥʷ [3], ʦʩʢʽʣʴʢʠ ʜʘʥʠʡ ʤʝʪʦʜ ʧʨʦʩʪʠʡ, ʥʝ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʠʭ 

ʧʨʠʩʪʨʦʾʚ ʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʟʚʠʯʘʡʥʠʤ ʩʧʦʞʠʚʘʯʝʤ. ʈʝʟʫʣʴʪʘʪʠ 

ʘʥʘʣʽʟʫ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 1.  
 

ʊʘʙʣʠʮʷ 1 - ɺʠʟʥʘʯʝʥʥʷ ʧʨʠʨʦʜʠ ʚʦʣʦʢʦʥ ʩʧʘʣʶʚʘʥʥʷʤ 

ʅʦʤʝʨ 

ʟʨʘʟʢʘ 

ʇʦʚʝʜʽʥʢʘ ʚʦʣʦʢʥʘ ʧʨʠ ʩʧʘʣʶʚʘʥʥʽ 

ɺʠʜ 

ʚʦʣʦʢʥʘ 
ʇʨʠ 

ʥʘʙʣʠʞʝʥʥʽ 

ʜʦ ʧʦʣʫʤôʷ 

ʋ ʧʦʣʫʤôʾ 
ʇʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʚʽʜ 

ʧʦʣʫʤôʷ 

ɿʘʧʘʭ 

ʧʨʦʜʫʢʪʽʚ 

ʛʦʨʽʥʥʷ 

ɿʘʣʠʰʦʢ ʧʽʩʣʷ 

ʩʧʘʣʶʚʘʥʥʷ 

1 
ʐʚʠʜʢʦ 

ʛʦʨʠʪʴ 

ʗʩʢʨʘʚʝ 

ʧʦʣʫʤôʷ 

ʇʨʠ ʚʠʥʝʩʝʥʥʽ ʽʟ 

ʧʦʣʫʤ'ʷ ʧʨʦʜʦʚʞʫʻ 

ʜʦʛʦʨʘʪʠ 

ɿʘʧʘʭ ʧʘʣʝʥʦʛʦ 

ʧʘʧʝʨʫ 

ʊʝʤʥʦ- ʩʽʨʠʡ 

ʧʦʧʽʣ ʫ ʬʦʨʤʽ 

ʧʨʷʞʽ 

ɹʘʚʦʚʥʘ 

2 
ʐʚʠʜʢʦ 

ʛʦʨʠʪʴ 

ʗʩʢʨʘʚʝ 

ʧʦʣʫʤôʷ 
ʇʨʦʜʦʚʞʫʻ ʜʦʛʦʨʘʪʠ 

ɿʘʧʘʭ ʧʘʣʝʥʦʛʦ 

ʧʘʧʝʨʫ 

ʊʝʤʥʦ- ʩʽʨʠʡ 

ʧʦʧʽʣ ʫ ʬʦʨʤʽ 

ʧʨʷʞʽ 

ɹʘʚʦʚʥʘ 

3 
ʐʚʠʜʢʦ 

ʛʦʨʠʪʴ 

ʗʩʢʨʘʚʝ 

ʧʦʣʫʤôʷ 

ʇʨʠ ʚʠʥʝʩʝʥʥʽ ʽʟ 

ʧʦʣʫʤ'ʷ ʪʣʽʻ ʧʦʚʽʣʴʥʦ 

ɿʘʧʘʭ ʧʘʣʝʥʦʛʦ 

ʧʘʧʝʨʫ ʪʘ 

ʚʦʣʦʩʩʷ 

ɺʦʣʦʢʥʘ 

ʟʛʦʨʪʘʣʠʩʴ 

ɹʘʚʦʚʥʘ 

+ ʚʦʚʥʘ 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʚʩʽ 3 

ʟʨʘʟʢʠ ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʥʘʪʫʨʘʣʴʥʦʾ ʙʘʚʦʚʥʠ, ʪʘʢʦʞ ʫ ʩʢʣʘʜʽ ʟʨʘʟʢʘ ˉ 3 ʧʨʠʩʫʪʥʽ 

ʚʦʣʦʢʥʘ ʚʦʚʥʠ ʚ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʦʜʷʛ ʜʣʷ ʥʝʤʦʚʣʷʪ, ʱʦ 

ʜʦʩʣʽʜʞʫʚʘʣʠ, ʚʠʛʦʪʦʚʣʝʥʽ ʧʝʨʝʚʘʞʥʦ ʟ ʙʘʚʦʚʥʠ. ʄʝʪʦʜ ʩʧʘʶʚʘʥʥʷ ʥʝ ʜʘʻ 

ʚʽʜʧʦʚʽʜʽ ʱʦʜʦ ʢʽʣʴʢʽʩʥʦʛʦ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ, ʘʣʝ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ 

ʧʨʠʨʦʜʫ ʚʦʣʦʢʦʥ, ʯʠʤ ʤʦʞʫʪʴ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʥʘʚʽʪʴ ʩʧʦʞʠʚʘʯʽ ʚ ʜʦʤʘʰʥʽʭ 

ʫʤʦʚʘʭ. 
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ʇʨʦʛʨʝʩʠʚʥʽ ʭʽʤʽʯʥʽ ʪʘ ʝʣʝʢʪʨʦʭʽʤʽʯʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʋɼʂ 687.17:620.193 
ʆɹˆʈʋʅʊʋɺɸʅʅʗ ɺʀʂʆʈʀʉʊɸʅʅʗ ʅɺʏ-ʇʆʃʗ ɼʃʗ 

ʉʊʈʋʂʊʋʈʅʆɰ ʄʆɼʀʌɯʂɸʎɯɰ ɻʆʊʆɺʀʍ ʇʆʃɯʄɽʈʅʀʍ ʇʃɯɺʆʂ 
ɺ.ʆ. ʇʈʀɺɸʃɸ 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ʇʦʨʠʩʪʽ ʧʦʣʽʤʝʨʥʽ ʤʘʪʝʨʽʘʣʠ ʤʘʣʦʾ ʪʘ ʥʘʜʤʘʣʦʾ ʪʦʚʱʠʥʠ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ 
ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʽʣʴʪʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ 
ʤʝʜʠʯʥʦʛʦ ʽ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʤʝʤʙʨʘʥ, ʩʪʚʦʨʝʥʥʷ ʟʘʭʠʩʥʠʭ ʧʘʢʝʪʽʚ 
ʪʘ ʤʘʪʝʨʽʘʣʽʚ, ʫʧʘʢʦʚʢʠ ʟ ʧʝʚʥʠʤʠ ʚʦʜʦ- ʽ ʚʽʪʨʦʟʘʭʠʩʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 
ʅʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ ʩʠʥʪʝʟʫ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 
ʽʟ ʢʦʤʙʽʥʦʚʘʥʠʭ ʧʦʣʽʤʝʨʽʚ ʨʽʟʥʠʭ ʩʪʨʫʢʪʫʨ: ʧʦʣʽʘʤʽʜ, ʧʦʣʽʝʪʝʨʙʣʦʢʘʤʽʜ, 
ʧʦʣʽʘʤʽʜ + ʧʦʣʽʝʪʠʣʝʥ, ʧʦʣʽʘʤʽʜ ʥʘ ʦʩʥʦʚʽ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʢʘʫʯʫʢʽʚ ʪʦʱʦ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʽʩʥʫʶʪʴ ʪʘʢʽ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʧʦ ʚʠʛʦʪʦʚʣʝʥʥʶ ʧʦʨʠʩʪʠʭ 
ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ: 

1. ʚʚʝʜʝʥʥʷ ʚ ʧʦʣʽʤʝʨ ʩʧʝʮʽʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ï ʧʦʨʦʬʦʨʽʚ, ʷʢʽ ʧʨʠ ʧʝʚʥʠʭ 
ʫʤʦʚʘʭ ʨʦʟʧʘʜʘʶʪʴʩʷ ʟ ʫʪʚʦʨʝʥʥʷʤ ʛʘʟʦʧʦʜʽʙʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʚʠʢʣʠʢʘʻ 
ñʨʦʟʙʫʭʘʥʥʷò ʧʦʣʽʤʝʨʫ ʟ ʥʘʩʪʫʧʥʦʶ ʬʽʢʩʘʮʽʻʶ ʦʪʨʠʤʘʥʦʾ ʧʦʨʠʩʪʦʾ ʩʪʨʫʢʪʫʨʠ; 

2. ʚʚʝʜʝʥʥʷ ʚ ʤʦʥʦʤʝʨʠ ʩʫʩʧʝʥʟʽʡ ʦʨʛʘʥʽʯʥʠʭ ʘʙʦ ʥʝʦʨʛʘʥʽʯʥʠʭ ʪʚʝʨʜʠʭ 
ʨʝʯʦʚʠʥ ʧʝʚʥʠʭ ʨʦʟʤʽʨʽʚ ʟ ʧʦʩʣʽʜʦʚʥʠʤ ʚʠʣʫʯʝʥʥʷʤ ʾʭ ʟ ʦʪʨʠʤʘʥʦʛʦ ʧʦʣʽʤʝʨʫ; 

3. ʧʨʦʚʝʜʝʥʥʷ ʩʠʥʪʝʟʫ ʘʙʦ ʬʦʨʤʫʚʘʥʥʷ ʚʠʨʦʙʫ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʨʦʟʯʠʥʥʠʢʘ 
ʟ ʥʘʩʪʫʧʥʠʤ ʚʠʣʫʯʝʥʥʷʤ ʡʦʛʦ, ʧʽʩʣʷ ʯʦʛʦ ʚ ʧʦʣʽʤʝʨʽ ʟʘʣʠʰʘʶʪʴʩʷ ʧʦʨʦʞʥʠʥʠ 
ʜʦʩʠʪʴ ʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ, ʷʢʽ ʜʦ ʮʴʦʛʦ ʙʫʣʠ ʥʘʧʦʚʥʝʥʽ ʨʦʟʯʠʥʥʠʢʦʤ; ʚ ʧʨʦʮʝʩʽ 
ʚʠʣʫʯʝʥʥʷ ʨʦʟʯʠʥʥʠʢʘ ʰʣʷʭʦʤ ʩʫʰʽʥʥʷ ʚʠʥʠʢʘʶʪʴ ʜʝʬʦʨʤʘʮʽʾ ʟʩʽʜʘʥʥʷ 
ʧʦʣʽʤʝʨʫ ʧʦ ʚʩʽʡ ʡʦʛʦ ʧʣʦʱʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʧʝʨʚʠʥʥʽ ʧʫʩʪʦʪʠ ʜʦ 
ʥʝʦʙʭʽʜʥʠʭ, ʪʦʙʪʦ, ʦʧʪʠʤʘʣʴʥʠʭ ʨʦʟʤʽʨʽʚ ʧʦʨ; 

4. ʦʪʨʠʤʘʥʥʷ ʧʦʨʠʩʪʦʾ ʩʪʨʫʢʪʫʨʠ ʽʥʢʣʶʜʫʚʘʥʥʷʤ, ʪʦʙʪʦ ʧʦʩʣʽʜʦʚʥʘ 
ʟʘʤʽʥʘ ñʷʢʽʩʥʠʭò ʨʦʟʯʠʥʥʠʢʽʚ ñʥʝʷʢʽʩʥʠʤʠò; 

5. ʦʪʨʠʤʘʥʥʷ ʧʦʨʠʩʪʦʾ ʩʪʨʫʢʪʫʨʠ ʰʣʷʭʦʤ ʣʽʦʬʽʣʴʥʦʛʦ ʩʫʰʽʥʥʷ. ʎʝʡ 
ʤʝʪʦʜ ʧʦʣʷʛʘʻ ʫ ʟʘʤʦʨʦʞʫʚʘʥʥʽ ʨʦʟʯʠʥʫ ʧʦʣʽʤʝʨʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʨʽʜʢʦʛʦ 
ʘʟʦʪʫ ʽ ʚʘʢʫʫʤʫʚʘʥʥʽ ʡʦʛʦ ʧʨʠ ʮʽʡ ʞʝ ʪʝʤʧʝʨʘʪʫʨʽ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʨʦʟʯʠʥʥʠʢ 
ʩʫʙʣʽʤʫʻʪʴʩʷ, ʘ ʟʘʤʦʨʦʞʝʥʘ ʩʪʨʫʢʪʫʨʘ ʧʦʣʽʤʝʨʫ ʧʦʨʽʚʥʷʥʦ ʤʘʣʦ ʟʤʽʥʶʻʪʴʩʷ. 

ɿʘʟʥʘʯʝʥʽ ʤʝʪʦʜʠ ʻ ʥʝʜʦʩʢʦʥʘʣʠʤʠ ʽ ʤʘʶʪʴ ʥʘʩʪʫʧʥʽ ʥʝʜʦʣʽʢʠ: 

- ʙʘʛʘʪʦʩʪʘʜʽʡʥʠʡ ʽ ʝʥʝʨʛʦʚʠʪʨʘʪʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ 
ʧʦʨʦʫʪʚʦʨʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʝʪʘʧʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʣʽʤʝʨʥʠʭ 
ʧʣʽʚʦʢ, ʱʦ ʧʦʪʨʝʙʫʻ ʩʪʚʦʨʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʦʤʠʩʣʦʚʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, 
ʟʥʘʯʥʠʭ ʚʠʪʨʘʪ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʽ ʯʘʩʫ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʡʦʛʦ ʩʦʙʽʚʘʨʪʽʩʪʴ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʜʣʷ ʧʦʨʦʫʪʚʦʨʝʥʥʷ ʧʨʠʚʦʜʠʪʴ ʜʦ 
ʪʦʛʦ, ʱʦ ʯʘʩʪʠʥʘ ʟ ʥʠʭ ʚʩʝ ʞ ʪʘʢʠ ʟʘʣʠʰʘʻʪʴʩʷ ʫ ʪʦʚʱʠʥʽ ʧʦʣʽʤʝʨʫ ʥʘʚʽʪʴ ʧʽʩʣʷ 
ʨʝʪʝʣʴʥʦʛʦ ʾʭ ʚʠʤʠʚʘʥʥʷ, ʱʦ ʟʚʫʞʫʻ ʧʨʘʢʪʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʾ ʧʦʨʠʩʪʦʾ 
ʧʣʽʚʢʠ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ, ʽ ʤʦʞʝ ʟʘʚʜʘʚʘʪʠ ʰʢʦʜʠ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ. 

ʇʝʨʝʣʽʯʝʥʽ ʥʝʜʦʣʽʢʠ ʚʢʘʟʫʶʪʴ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ, ʙʽʣʴʰ 
ʜʦʩʢʦʥʘʣʠʭ ʤʝʪʦʜʽʚ, ʘ ʩʘʤʝ ʪʠʭ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦ 
ʯʠʩʪʠʭ ʪʘ ʝʥʝʨʛʦ- ʽ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʎʝ ʩʪʘʻ ʤʦʞʣʠʚʠʤ ʫ ʨʘʟʽ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʞʝ ʛʦʪʦʚʠʭ ʧʣʽʚʦʢ ʧʦʣʽʘʤʽʜʥʦʾ, ʧʦʣʽʝʪʠʣʝʥʦʚʦʾ ʪʘ ʽʥʰʠʭ ʛʨʫʧ, 
ʷʢʽ ʚʠʨʦʙʣʷʶʪʴʩʷ ʚʽʪʯʠʟʥʷʥʦʶ ʧʨʦʤʠʩʣʦʚʽʩʪʶ, ʽ ʷʢʽ ʟʥʘʡʰʣʠ ʰʠʨʦʢʝ 
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ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢ ʧʘʢʫʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʭʘʨʯʦʚʠʭ, ʧʨʦʤʠʩʣʦʚʠʭ ʽ ʤʝʜʠʯʥʠʭ 
ʪʦʚʘʨʽʚ, ʙʫʜʽʚʝʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʧʘʨʥʠʢʽʚ ʽ ʪʝʧʣʠʮʴ ʪʘ ʽʥʰʝ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ 
ʧʨʦʧʦʥʫʻʪʴʩʷ ʥʦʚʠʡ ʤʝʪʦʜ ʧʦʨʦʫʪʚʦʨʝʥʥʷ ʚ ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʭ ʧʣʽʚʢʘʭ, ʷʢʠʡ 
ʧʦʣʷʛʘʻ ʫ ʩʠʥʪʝʟʽ ʪʘʢʠʭ ʬʽʟʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʷʢ ʥʘʛʨʽʚ ʽ ʚʘʢʫʫʤʫʚʘʥʥʷ. 

ɺ ʦʩʪʘʥʥʽʡ ʯʘʩ ʽʥʪʝʥʩʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ 
ʧʝʨʝʜʙʘʯʘʶʪʴ ʟʘʣʫʯʝʥʥʷ ʝʣʝʢʪʨʦʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ ʟ ʤʝʪʦʶ ʩʢʦʨʦʯʝʥʥʷ 
ʪʨʠʚʘʣʦʩʪʽ ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʙʫʜʴ-ʷʢʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʆʜʥʠʤ ʟ ʥʘʡʝʬʝʢʪʠʚʥʠʭ ʽ 
ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʰʣʷʭʽʚ ʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʮʴʦʛʦ ʥʘʧʨʷʤʢʫ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ 
ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʥʘʜʚʠʩʦʢʦʯʘʩʪʦʪʥʦʛʦ (ʅɺʏ) ʜʽʘʧʘʟʦʥʫ. ʅʘʛʨʽʚʘʥʥʷ ʫ 
ʪʘʢʦʤʫ ʧʦʣʽ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ ʪʨʠʚʘʣʽʩʪʴ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʜʦʩʣʽʜʥʠʭ 
ʤʘʪʝʨʽʘʣʽʚ, ʩʢʦʨʦʪʠʪʠ ʧʣʦʱʫ ʚʠʨʦʙʥʠʯʠʭ ʮʝʭʽʚ, ʧʽʜʚʠʱʠʪʠ ʝʢʦʥʦʤʽʯʥʽ 
ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʧʽʜʧʨʠʻʤʩʪʚ. ʆʩʥʦʚʥʘ ʧʝʨʝʚʘʛʘ ʦʙôʻʤʥʦʛʦ ʧʨʦʛʨʽʚʫ ʫ ʅɺʏ-
ʧʦʣʽ ʧʝʨʝʜ ʽʥʰʠʤʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤʠ ʧʦʣʷʤʠ ʧʦʣʷʛʘʻ ʫ ʚʠʩʦʢʽʡ ʰʚʠʜʢʦʩʪʽ 
ʚʠʢʦʥʘʥʥʷ ʪʘʢʦʛʦ ʥʘʛʨʽʚʫ. ʇʨʠ ʚʟʘʻʤʦʜʽʾ ʟʤʽʥʥʦʛʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʟ 
ʦʙôʻʢʪʘʤʠ, ʷʢʽ ʻ ʜʽʝʣʝʢʪʨʠʢʘʤʠ, ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ ʜʽʝʣʝʢʪʨʠʯʥʠʭ ʚʪʨʘʪ ʛʨʽʶʪʴʩʷ, 
ʪʦʙʪʦ ʝʥʝʨʛʽʷ ʧʦʣʷ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʫ ʪʝʧʣʦ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʪʘʢʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ 
ʧʨʦʧʦʨʮʽʡʥʘ ʟʥʘʯʝʥʥʶ ʢʦʝʬʽʮʽʻʥʪʘ ʜʽʝʣʝʢʪʨʠʯʥʠʭ ʚʪʨʘʪ, ʘʙʦ ʢʦʝʬʽʮʽʻʥʪʫ 
ʧʦʛʣʠʥʘʥʥʷ ʝʥʝʨʛʽʾ, ʯʘʩʪʦʪʽ ʧʦʣʷ ʽ ʢʚʘʜʨʘʪʫ ʥʘʧʨʫʞʝʥʦʩʪʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʧʦʣʷ ʫ 
ʜʦʩʣʽʜʥʦʤʫ ʦʙôʻʢʪʽ. ʆʩʢʽʣʴʢʠ ʥʘʧʨʫʞʝʥʽʩʪʴ ʧʦʣʷ ʦʙʤʝʞʝʥʘ ʝʣʝʢʪʨʠʯʥʦʶ 
ʤʽʮʥʽʩʪʶ ʜʽʝʣʝʢʪʨʠʢʘ, ʪʦ ʜʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʥʘʛʨʽʚʫ ʧʽʜʚʠʱʫʶʪʴ ʯʘʩʪʦʪʫ 
ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʢʦʣʠʚʘʥʴ. ɼʣʷ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʚʠʨʦʙʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 
ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʧʦʣʷ ʜʝʮʠʤʝʪʨʦʚʦʛʦ ʜʽʘʧʘʟʦʥʫ ï 433, 915 ʽ 2450 ʤɻʮ, ʱʦ 
ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʚʠʩʦʢʫ ʰʚʠʜʢʽʩʪʴ ʥʘʛʨʽʚʫ ʥʝʦʙʭʽʜʥʠʭ ʨʦʟʤʽʨʽʚ ʤʘʪʝʨʽʘʣʽʚ. 

ʇʨʦʮʝʩ ʧʦʨʦʫʪʚʦʨʝʥʥʷ ʚ ʛʦʪʦʚʠʭ ʧʣʽʚʢʘʭ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʫʚʘʪʠ ʪʦʜʽ, 
ʢʦʣʠ ʧʦʣʽʤʝʨ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚôʷʟʢʦʪʝʢʫʯʦʤʫ ʩʪʘʥʽ, ʧʽʩʣʷ ʯʦʛʦ, ʟʘʚʜʷʢʠ 
ʟʥʠʞʝʥʥʶ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʦʣʽʤʝʨ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʚʝʨʥʫʪʠʩʷ ʜʦ ʩʚʦʛʦ 
ʧʝʨʚʠʥʥʦʛʦ ʩʢʣʦʧʦʜʽʙʥʦʛʦ ʩʪʘʥʫ. ʅʘ ʧʽʜʩʪʘʚʽ ʮʴʦʛʦ ʧʨʦʧʦʥʫʻʪʴʩʷ ʪʘʢʘ 
ʤʝʪʦʜʠʢʘ ʧʦʨʦʫʪʚʦʨʝʥʥʷ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʥʘʥʥʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʛʨʽʚʫ 
ʧʣʽʚʢʠ ʫ ʅɺʏ-ʧʦʣʽ ʧʨʠ ʯʘʩʪʦʪʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʢʦʣʠʚʘʥʴ 2450 ʤɻʮ ʜʦ 
ʪʝʨʤʦʧʣʘʩʪʠʯʥʦʛʦ ʩʪʘʥʫ ʧʦʣʽʤʝʨʫ ʟ ʥʘʩʪʫʧʥʠʤ ʤʠʪʪʻʚʠʤ ʚʘʢʫʫʤʫʚʘʥʥʷʤ, ʱʦ 
ʧʨʠʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʥʘʩʢʨʽʟʥʠʭ ʦʪʚʦʨʽʚ ï ʧʦʨ. 

ʉʢʣʘʜʥʽʩʪʴ ʬʽʟʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʩʫʯʘʩʥʠʭ ʅɺʏ-
ʧʨʠʣʘʜʘʭ, ʯʘʩʪʦ ʥʝ ʜʦʟʚʦʣʷʻ ʦʧʠʩʫʚʘʪʠ ʾʭ ʘʥʘʣʽʪʠʯʥʦ, ʯʝʨʝʟ ʱʦ ʫ ʙʘʛʘʪʴʦʭ 
ʚʠʧʘʜʢʘʭ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʯʠʩʝʣʴʥʽ ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʽʚ.  

ʇʨʠ ʜʽʝʣʝʢʪʨʠʯʥʦʤʫ ʥʘʛʨʽʚʘʥʥʽ ʤʘʪʝʨʽʘʣʽʚ ʧʦʨʷʜ ʟʽ ʩʣʘʙʢʠʤʠ ʭʽʤʽʯʥʠʤʠ 
ʚʟʘʻʤʦʜʽʷʤʠ ʽʩʪʦʪʥʫ ʨʦʣʴ ʛʨʘʻ ʨʝʘʢʪʠʚʥʘ ʚʟʘʻʤʦʜʽʷ ʧʦʣʷʨʥʠʭ ʤʦʣʝʢʫʣ ʟ 
ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ. ʋ ʮʠʭ ʤʦʣʝʢʫʣʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʩʫʚ ʝʣʝʢʪʨʦʥʽʚ, 
ʚʠʥʠʢʘʶʪʴ ʥʝʚʝʣʠʢʽ ʝʣʝʢʪʨʠʯʥʽ ʤʦʤʝʥʪʠ. ʇʦʣʷʨʠʟʘʮʽʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 
ʩʝʨʝʜʦʚʠʱʘ ï ʨʝʘʢʮʽʷ ʥʘ ʧʨʠʩʫʪʥʽʩʪʴ ʫ ʥʽʡ ʜʘʥʦʾ ʧʦʣʷʨʥʦʾ ʤʦʣʝʢʫʣʠ. ʎʷ ʨʝʘʢʮʽʷ 
(ʧʦʣʷʨʠʟʘʮʽʷ) ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʨʝʘʢʪʠʚʥʦʛʦ ʧʦʣʷ, ʷʢʝ ʻ 
ʨʽʚʥʦʩʧʨʷʤʦʚʘʥʠʤ ʟ ʝʣʝʢʪʨʠʯʥʠʤ ʤʦʤʝʥʪʦʤ ʜʠʧʦʣʷ ʜʘʥʦʾ ʤʦʣʝʢʫʣʠ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʅɺʏ-ʧʦʣʷ ʥʘ ʧʦʣʽʤʝʨʥʽ ʧʣʽʚʢʠ ʨʦʟʨʦʙʣʝʥʘ 
ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʫʩʪʘʥʦʚʢʘ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʾ ʫʚʽʡʰʣʘ ʨʦʙʦʯʘ ʢʘʤʝʨʘ ʜʣʷ ʉɺʏ-
ʥʘʛʨʽʚʫ, ʥʘʙʽʨ ʜʘʪʯʠʢʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʩʝʨʝʜʠʥʽ ʨʦʙʦʯʦʾ 
ʢʘʤʝʨʠ, ʪʘʡʤʝʨ ʜʣʷ ʚʽʜʣʽʢʫ ʯʘʩʫ. 
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ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʅɺʏ-ʧʦʣʝ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʩʪʨʫʢʪʫʨʫ 
ʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʣʽʚʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʥʘ ʱʦ ʚʢʘʟʫʶʪʴ 
ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ( ʪʘʙʣʠʮʷ 1). 
 

ʊʘʙʣʠʮʷ 1 ï ʈʦʟʨʠʚʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʣʽʝʪʠʣʝʥʦʚʦʾ ʧʣʽʚʢʠ ʜʦ ʽ ʧʽʩʣʷ 
ʦʙʨʦʙʢʠ ʾʾ ʫ ʅɺʏ-ʧʦʣʽ 
ʏʘʩ ʧʝʨʝʙʫʚʘʥʥʷ 
ʧʣʽʚʢʠ ʧʽʜ ʜʽʻʶ ʅɺʏ, 

ʩ 

ʈʦʟʨʠʚʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ, ʢʅ 
ʜʣʷ ʧʣʽʚʢʠ ʪʦʚʱʠʥʦʶ: 

60 ʤʢʤ 80 ʤʢʤ 100 ʤʢʤ 
0 3,23 3,50 4,10 
60 3,20 3,52 4,20 
120 3,20 3,50 4,10 
180 3,23 3,60 4,20 
240 3,20 3,58 4,20 
300 3,22 3,50 4,30 

 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ (ʨʠʩ. 1) ʚʢʘʟʫʻ ʥʘ ʧʦʚʥʫ ʚʽʜʩʫʪʥʽʩʪʴ 
ʚʧʣʠʚʫ ʅɺʏ-ʧʦʣʷ ʥʘ ʩʪʨʫʢʪʫʨʫ ʜʦʩʣʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʦʩʢʽʣʴʢʠ ʟʥʘʯʝʥʥʷ 
ʨʦʟʨʠʚʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʟʨʘʟʢʽʚ ʚ ʤʝʞʘʭ ʦʜʥʽʻʾ ʡ ʪʽʻʾ ʞ ʪʦʚʱʠʥʠ 
ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ ʧʦʭʠʙʢʠ (5%) ʚʠʤʽʨʶʚʘʥʥʷ, ʱʦ ʽ ʚʢʘʟʫʻ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ 
ʟʤʽʥʠ ʚʥʫʪʨʽʰʥʴʦʾ ʤʦʨʬʦʣʦʛʽʾ ʧʦʣʽʤʝʨʫ. ʂʨʽʤ ʪʦʛʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 
ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʨʦʙʦʯʽʡ ʢʘʤʝʨʽ ʧʽʜ ʯʘʩ ʅɺʏ-ʥʘʛʨʽʚʫ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʤʽʥʠʣʘʩʴ, ʘ 
ʟʨʘʟʢʠ ʧʦʣʽʤʝʨʥʠʭ ʧʣʽʚʦʢ ʥʝ ʥʘʛʨʽʣʠʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʅɺʏ-ʚʠʧʨʦʤʽʥʝʥʥʷ. 

 

 
ʈʠʩ.1. ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʟʤʽʥʠ ʚʝʣʠʯʠʥʠ ʨʦʟʨʠʚʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʦʙʠ 

ʧʦʣʽʤʝʨʥʦʾ ʧʣʽʚʢʠ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʾʾ ʦʙʨʦʙʢʠ ʫ ʅɺʏ-ʧʦʣʽ: 1 ï ʪʦʚʱʠʥʘ ʧʨʦʙʠ 60 ʤʢʤ; 2 
ï ʪʦʚʱʠʥʘ ʧʨʦʙʠ 80 ʤʢʤ; 3 ï ʪʦʚʱʠʥʘ ʧʨʦʙʠ 100 ʤʢʤ 

 

ʆʪʞʝ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʅɺʏ-ʧʦʣʝ ʥʝ ʚʧʣʠʚʘʻ ʥʘ 
ʩʪʨʫʢʪʫʨʫ ʧʦʣʽʤʝʨʥʠʭ ʧʣʽʚʦʢ, ʘ ʪʘʢʦʞ ʥʝ ʩʧʨʠʯʠʥʷʻ ʾʭ ʥʘʛʨʽʚʘʥʥʷ. ʎʝ ʦʟʥʘʯʘʻ, 
ʱʦ ʜʣʷ ʥʘʛʨʽʚʘʥʥʷ ʛʦʪʦʚʠʭ ʧʦʣʽʤʝʨʥʠʭ ʧʣʽʚʦʢ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʨʠ ʷʢʽʡ ʚʦʥʠ 
ʩʪʘʶʪʴ ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʤʠ, ʚ ʨʦʙʦʯʫ ʅɺʏ-ʢʘʤʝʨʫ ʥʝʦʙʭʽʜʥʦ ʜʦʜʘʪʠ ʝʣʝʤʝʥʪ 
(ʫʟʛʦʜʞʝʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ), ʷʢʠʡ ʙʠ ʧʝʨʝʪʚʦʨʶʚʘʚ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʝ ʧʦʣʝ ʅɺʏ-
ʯʘʩʪʦʪʠ ʫ ʪʝʧʣʦʚʝ. ʇʨʠ ʮʴʦʤʫ ʟʘʟʥʘʯʝʥʠʡ ʝʣʝʤʝʥʪ ʧʦʚʠʥʝʥ ʤʘʪʠ ʟʜʘʪʥʽʩʪʴ 
ʰʚʠʜʢʦ ʦʭʦʣʦʜʞʫʚʘʪʠʩʷ ʧʽʩʣʷ ʚʠʤʢʥʝʥʥʷ ʅɺʏ. ɺʢʘʟʘʥʠʤ ʚʠʤʦʛʘʤ, ʥʘ ʥʘʰ 
ʧʦʛʣʷʜ, ʚʽʜʧʦʚʽʜʘʻ ʛʨʘʬʽʪ, ʟ ʷʢʦʛʦ ʰʣʷʭʦʤ ʧʨʝʩʫʚʘʥʥʷ ʤʦʞʥʘ ʚʠʛʦʪʦʚʣʷʪʠ 
ʜʝʪʘʣʽ (ʩʢʣʘʜʦʚʽ) ʨʦʙʦʯʦʾ ʢʘʤʝʨʠ ʥʝʦʙʭʽʜʥʦʾ  ʬʦʨʤʠ ʽ ʪʦʚʱʠʥʠ. 
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ʋɼʂ 677.01 

ʇɽʈɽɼʋʄʆɺʀ ʉʊɺʆʈɽʅʅʗ ɼʆʈʆɾʅʔʆɰ ʂɸʈʊʀ ʇʆɺʆɼɾɽʅʅʗ 
ɿ ʊɽʂʉʊʀʃʔʅʀʄʀ ɺɯɼʍʆɼɸʄʀ ɺ ʍʄɽʃʔʅʀʎʔʂɯʁ ʆɹʃɸʉʊɯ 

ʊ.ɺ. ɯɺɸʅɯʐɽʅɸ, ʊ.ɯ. ɯʑʋʂ 
ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʊʝʢʩʪʠʣʴʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʦʜʥʘ ʽʟ ʥʘʡʩʪʘʨʽʰʠʭ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ.  

ʇʦʪʫʞʥʦʩʪʽ ʾʾ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʩʪʽʣʴʢʠ ʚʝʣʠʢʽ, ʱʦ ʾʾ ʧʨʦʜʫʢʪʘʤʠ ʢʦʨʠʩʪʫʶʪʴʩʷ 

ʤʽʣʴʷʨʜʠ ʣʶʜʝʡ. ʊʘʢʝ ʥʘʜʤʽʨʥʝ ʩʧʦʞʠʚʘʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʠʩʷʯ ʪʦʥʥ 

ʪʝʢʩʪʠʣʴʥʠʭ ʚʽʜʭʦʜʽʚ ʱʦʜʥʷ, ʷʢ ʚʽʜ ʟʚʠʯʘʡʥʠʭ ʩʧʦʞʠʚʘʯʽʚ, ʪʘʢ ʽ ʚʽʜ 

ʧʽʜʧʨʠʻʤʩʪʚ [1]. 

ʑʦʨʦʢʫ ʪʠʩʷʯʽ ʪʦʥʥ ʪʘʢʠʭ ʚʽʜʭʦʜʽʚ ʩʧʨʠʯʠʥʷʶʪʴ ʟʘʛʨʦʟʣʠʚʠʡ ʨʽʚʝʥʴ 

ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʟʚʘʣʠʱʘʭ. ʋ ʤʘʡʙʫʪʥʴʦʤʫ ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʧʦʜʘʣʴʰʝ ʚʝʣʠʯʝʟʥʝ 

ʚʠʨʦʙʥʠʮʪʚʦ ʪʝʢʩʪʠʣʶ, ʱʦ ʚʠʢʣʠʢʘʥʝ ʥʝʧʨʘʚʠʣʴʥʠʤ ʩʧʦʞʠʚʘʥʥʷʷ ʘʙʦ 

ʫʪʠʣʽʟʘʮʽʻʶ ʪʢʘʥʠʥ ʯʠ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ. ʇʽʩʣʷ ʫʪʠʣʽʟʘʮʽʾ ʜʝʷʢʽ ʤʘʪʝʨʽʘʣʠ 

ʧʽʜʣʷʛʘʶʪʴ ʚʪʦʨʠʥʥʽʡ ʧʝʨʝʨʦʙʮʽ, ʘ ʨʝʰʪʘ ʚʠʢʠʜʘʻʪʴʩʷ ʥʘ ʧʦʣʽʛʦʥʠ [2]. 

ʆʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʪʝʢʩʪʠʣʴʥʠʭ ʚʽʜʭʦʜʽʚ ʫ ʍʤʝʣʴʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ 

ʙʝʟʫʤʦʚʥʦ ʻ ʧʽʜʧʨʠʻʤʩʪʚʘ ʣʝʛʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘ ʩʘʤʝ, ʰʚʝʡʥʽ. 

ɼʝʩʷʪʠʣʽʪʪʷʤʠ ʽʥʜʫʩʪʨʽʷ ʤʦʜʠ ʜʦʪʨʠʤʫʚʘʣʘʩʷ ʣʽʥʽʡʥʦʛʦ ʧʽʜʭʦʜʫ: ñʙʝʨʠ-ʨʦʙʠ-

ʚʠʢʦʨʠʩʪʘʡ-ʚʠʢʠʜʘʡò. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʚʠʨʦʙʥʠʮʪʚʘ ʩʠʨʦʚʠʥʘ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʦʜʷʛ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʥʝʨʛʽʾ, ʚʦʜʠ ʪʘ ʭʽʤʽʢʘʪʽʚ ʣʠʰʝ ʜʣʷ 

ʦʜʥʦʨʘʟʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɼʦʪʨʠʤʫʶʯʠʩʴ ʮʴʦʛʦ ʣʽʥʽʡʥʦʛʦ ʰʣʷʭʫ, ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʥʝʚʽʜʥʦʚʣʶʚʘʥʠʭ 

ʨʝʩʫʨʩʽʚ, ʷʢʽ ʡʜʫʪʴ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʜʷʛʫ, ʟʥʘʭʦʜʷʪʴ ʩʚʽʡ ʢʽʥʝʮʴ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʯʝʨʝʟ ʢʦʨʦʪʢʠʡ ʧʝʨʽʦʜ. ʈʝʩʫʨʩʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʦʞʫʪʴ 

ʧʦʪʝʥʮʽʡʥʦ ʩʧʨʠʷʪʠ ʟʘʙʨʫʜʥʝʥʥʶ ʧʦʚʽʪʨʷ ʪʘ ʚʦʜʠ ʥʘ ʝʪʘʧʘʭ ʾʭ ʧʝʨʝʪʚʦʨʝʥʥʷ, 

ʢʦʣʠ ʧʨʦʮʝʩʘʤʠ ʥʝ ʢʝʨʫʶʪʴ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ. ɿʛʽʜʥʦ ʟ ʮʠʤ ʣʽʥʽʡʥʠʤ ʧʽʜʭʦʜʦʤ, 

ʦʜʷʛ ʙʫʜʝ ʚʠʢʠʜʘʪʠʩʷ ʧʽʩʣʷ ʜʫʞʝ ʢʦʨʦʪʢʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʱʦʙ ʦʧʠʥʠʪʠʩʷ 

ʥʘ ʟʚʘʣʠʱʽ ʘʙʦ ʩʧʘʣʶʚʘʪʠʩʷ, ʩʧʨʠʷʶʯʠ ʛʣʦʙʘʣʴʥʽ ʧʨʦʙʣʝʤʽ ʚʽʜʭʦʜʽʚ ʽ 

ʟʘʙʨʫʜʥʝʥʥʷ. 

ʑʦʙ ʥʝ ʚʽʜʩʪʘʚʘʪʠ ʚʽʜ ʧʦʧʠʪʫ ʥʘ ʦʜʷʛ ʚʽʜ ʥʘʩʝʣʝʥʥʷ, ʥʘʤ ʧʦʪʨʽʙʥʦ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʝʨʝʭʽʜ ʚʽʜ ʣʽʥʽʡʥʦʛʦ ʧʽʜʭʦʜʫ çʙʝʨʠ-ʚʠʢʦʨʠʩʪʘʡ-ʚʠʢʠʜʘʡè ʜʦ 

ʢʨʫʛʦʚʦʛʦ (ʮʠʢʣʽʯʥʦʛʦ). 

ʎʠʢʣʽʯʥʘ ʝʢʦʥʦʤʽʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʨʴʦʭ ʧʨʠʥʮʠʧʘʭ: ʧʣʘʥʫʚʘʥʥʷ ʚʽʜʭʦʜʽʚ 

ʽ ʟʘʙʨʫʜʥʝʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʽ ʤʘʪʝʨʽʘʣʽʚ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʩʠʩʪʝʤ. ʋ ʮʴʦʤʫ ʪʠʧʽ ʝʢʦʥʦʤʽʢʠ çʚʽʜʭʦʜʠè ʧʨʠʟʥʘʯʝʥʽ 

ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʩʪʘʥʫʪʴ ʩʠʨʦʚʠʥʦʶ, ʦʪʞʝ ʢʨʠʪʠʯʥʦʶ ʯʘʩʪʠʥʦʶ ʧʦʪʦʢʫ 

ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʎʠʨʢʫʣʷʨʥʠʡ ʧʽʜʭʽʜ ʤʦʞʝ ʥʝ ʪʽʣʴʢʠ ʟʤʝʥʰʠʪʠ 

ʩʧʦʞʠʚʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʪʘʢʠʭ ʷʢ ʝʥʝʨʛʽʷ, ʚʦʜʘ ʪʘ ʭʽʤʽʯʥʠʡ ʩʣʽʜ, ʧʦʚôʷʟʘʥʠʡ ʟ 

ʽʥʜʫʩʪʨʽʻʶ ʤʦʜʠ, ʘʣʝ ʡ ʩʪʚʦʨʠʪʠ ʥʦʚʽ ʜʞʝʨʝʣʘ ʩʠʨʦʚʠʥʠ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ 

ʟʨʦʩʪʘʶʯʦʛʦ ʧʦʧʠʪʫ ʛʘʣʫʟʽ [3]. 

ʇʝʨʰʠʤ ʢʨʦʢʦʤ ʫ ʧʝʨʝʭʦʜʽ ʜʦ ʮʠʢʣʽʯʥʦʾ ʝʢʦʥʦʤʽʢʠ ʻ ʩʪʚʦʨʝʥʥʷ 

ʜʦʨʦʞʥʴʦʾ ʢʘʨʪʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ ʰʚʝʡʥʠʭ ʚʠʨʦʙʥʠʮʪʚ, ʷʢʘ ʙʘʟʫʻʪʴʩʷ 
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ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʧʘʜʽʚ ʰʚʝʡʥʠʭ ʚʠʨʦʙʥʠʮʪʚ 

ʍʤʝʣʴʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ. ʗʢ ʥʘʩʣʽʜʦʢ, ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʝʢʩʪʠʣʴʥʠʭ ʚʽʜʭʦʜʽʚ 

ʟʘ ʨʘʭʫʥʦʢ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʪʦʨʠʥʥʦʾ ʧʝʨʝʨʦʙʢʠ ʤʘʪʝʨʽʘʣʫ. 

ʆʩʥʦʚʥʠʤʠ ʝʪʘʧʘʤʠ ʩʪʚʦʨʝʥʥʷ ʜʦʨʦʞʥʴʦʾ ʢʘʨʪʠ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʪʝʢʩʪʠʣʴʥʠʤʠ ʚʽʜʭʦʜʘʤʠ ʻ: 

ï ʘʥʘʣʽʟ ʚʠʨʦʙʥʠʯʠʭ ʮʠʢʣʽʚ ʧʽʜʧʨʠʻʤʩʪʚ ʚ ʮʽʡ ʛʘʣʫʟʽ; 

ï ʘʥʘʣʽʟ ʪʘ ʦʮʽʥʢʘ ʜʞʝʨʝʣ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚ; 

ï ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʽʩʥʦʛʦ ʽ ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʚʽʜʭʦʜʽʚ ʰʚʝʡʥʠʭ ʚʠʨʦʙʥʠʮʪʚ 

ʟ ʤʝʪʦʶ ʨʦʟʨʦʙʢʠ ʩʧʦʩʦʙʽʚ ʧʦʚʦʜʞʝʥʥʷ ʟ ʪʘʢʠʤʠ ʚʽʜʭʦʜʘʤʠ ʪʘ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʚʠʨʦʙʥʠʯʽ ʧʨʦʮʝʩʠ ʰʚʝʡʥʠʭ ʚʠʨʦʙʥʠʮʪʚ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚʽʜʩʫʪʥʷ ʩʠʩʪʝʤʘ ʟʙʦʨʫ ʽ ʩʦʨʪʫʚʘʥʥʷ ʪʝʢʩʪʠʣʴʥʠʭ ʚʽʜʭʦʜʽʚ 

ʥʘ ʥʠʭ. 

ɸʥʘʣʽʟ ʷʢʽʩʥʦʛʦ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʪʘʢʠʭ ʚʽʜʭʦʜʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʫ 

ʙʽʣʴʰʦʩʪʽ ʚʦʥʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʙʘʚʦʚʥʠ (61%), ʧʦʣʽʝʩʪʝʨʫ (18%), ʧʦʣʽʘʤʽʜʫ 

(11%), ʝʣʘʩʪʘʥʫ (6%) ʪʘ ʽʥʰʝ(4%). 

ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʚʘʞʣʠʚʠʤ ʻ ʩʪʚʦʨʝʥʥʷ ʜʦʨʦʞʥʴʦʾ ʢʘʨʪʠ 

ʧʦʚʦʜʞʝʥʥʷ ʟ ʪʝʢʩʪʠʣʴʥʠʤʠ ʚʽʜʭʦʜʘʤʠ ʥʘ ʰʚʝʡʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 

ʍʤʝʣʴʥʠʯʯʠʥʠ, ʘ ʪʘʢʦʞ ʦʨʛʘʥʽʟʘʮʽʷ ʟʙʦʨʫ ʪʘ ʩʦʨʪʫʚʘʥʥʷ ʪʘʢʠʭ ʚʽʜʭʦʜʽʚ ʚ 

ʤʝʞʘʭ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʫʪʚʦʨʝʥʥʷ (ʚʠʨʦʙʥʠʮʪʚʘ, ʩʧʦʞʠʚʘʯʽ ʪʘ ʪ.ʧ.). 

ɺ ʧʦʜʘʣʴʰʦʤʫ ʮʝ ʜʦʟʚʦʣʠʪʴ: 

ï ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʬʝʨʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʜʫʢʪʫ ʧʝʨʝʨʦʙʢʠ ʧʽʜʚʠʱʠʪʠ 

ʩʪʫʧʽʥʴ ʧʝʨʝʨʦʙʢʠ ʪʝʢʩʪʠʣʴʥʠʭ ʚʽʜʭʦʜʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ 

ʩʧʦʩʦʙʽʚ; 

ï ʩʧʨʠʷʪʠ ʩʪʚʦʨʝʥʥʶ ʟʘʤʢʥʫʪʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʧʦʪʦʢʽʚ; 

ï ʧʝʨʝʡʪʠ ʜʦ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʙʥʠʮʪʚʘ; 

ï ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʧʝʨʝʨʦʙʮʽ. 
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ʋɼʂ 677.01  

ʈʆɿʈʆɹʂɸ ʊɽʍʅʆʃʆɻɯɰ ʇɽʈɽʈʆɹʂʀ ʊɽʂʉʊʀʃʔʅʀʍ ɺɯɼʍʆɼɯɺ 
ɼʃʗ ʉʊɺʆʈɽʅʅʗ ʎʀʈʂʋʃʗʎɯʁʅʆɰ ɽʂʆʅʆʄɯʂʀ 
ʅɸ ʇɯɼʇʈʀɭʄʉʊɺɸʍ ʃɽɻʂʆɰ ʇʈʆʄʀʉʃʆɺʆʉʊɯ 

ɺ.ʆ. ɻʈɽʍʆɺɸ, ʊ.ɺ. ɯɺɸʅɯʐɽʅɸ 
ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʨʦʟʚʠʪʢʫ ʣʝʛʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʦʪʨʝʙʫʻ ʚʧʨʦʚʘʜʞʝʥʥʷ 
ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ, ʜʣʷ ʰʚʠʜʢʦʛʦ 
ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʾʾ ʢʽʣʴʢʦʩʪʽ ʪʘ ʘʩʦʨʪʠʤʝʥʪʫ. 

ɺ ʩʚʦʶ ʯʝʨʛʫ ʨʦʟʚʠʪʦʢ ʚʠʨʦʙʥʠʮʪʚʘ ʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 
ʚʽʜʭʦʜʽʚ, ʷʢʽ ʯʝʨʝʟ ʤʘʣʫ ʧʣʦʱʫ ʧʦʚʝʨʭʥʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʘ ʧʨʷʤʠʤ 
ʧʨʠʟʥʘʯʝʥʥʷʤ, ʽ ʧʝʨʝʜ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʧʦʩʪʘʻ ʧʨʦʙʣʝʤʘ ʫʪʠʣʽʟʘʮʽʾ ʪʘ 
ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɺʽʜʭʦʜʠ ʚʠʨʦʙʥʠʮʪʚʘ ï ʮʝ ʩʠʨʦʚʠʥʘ ʢʦʞʥʦʛʦ ʝʪʘʧʫ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʘ ʟ 
ʨʽʟʥʠʭ ʧʨʠʯʠʥ ʥʝ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʚ ʢʽʥʮʝʚʦʤʫ ʧʨʦʜʫʢʪʽ. ʆʜʥʠʤ ʽʟ ʚʠʜʽʚ 
ʚʠʨʦʙʥʠʯʠʭ ʚʽʜʭʦʜʽʚ ʣʝʛʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʻ ʚʽʜʭʦʜʠ ʪʝʢʩʪʠʣʶ [1]. 

ʅʘ ʰʚʝʡʥʠʭ ʚʠʨʦʙʥʠʮʪʚʘʭ ʚʽʜʭʦʜʠ ʫʪʚʦʨʶʶʪʴʩʷ ʫ ʨʦʟʢʨʽʡʥʦʤʫ ʮʝʭʫ, ʧʽʜ 
ʯʘʩ ʨʦʟʢʨʦʶ ʪʢʘʥʠʥʠ ʟʘ ʰʘʙʣʦʥʦʤ. ɿʘ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʰʚʝʡʥʠʭ 
ʚʠʨʦʙʥʠʮʪʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʪʫʞʥʦʩʪʝʡ, ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʢʽʣʴʢʽʩʪʴ 
ʚʽʜʭʦʜʽʚ ʤʦʞʝ ʢʦʣʠʚʘʪʠʩʷ ʚʽʜ 150-200 ʢʛ/ʤʽʩ ʜʦ 4500-6000 ʢʛ/ʤʽʩ. ʉʧʝʢʪʨ ʪʘʢʠʭ 
ʚʽʜʭʦʜʽʚ ʜʦʩʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʡ ï ʚʽʜ ʧʨʠʨʦʜʥʠʭ ʜʦ ʩʠʥʪʝʪʠʯʥʠʭ ʚʦʣʦʢʦʥ ʫ 
ʩʚʦʻʤʫ ʩʢʣʘʜʽ. ʆʜʥʠʤ ʟ ʥʘʧʨʷʤʢʽʚ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ ʟʤʝʥʰʝʥʥʷ 
ʢʽʣʴʢʦʩʪʽ ʪʘʢʠʭ ʚʽʜʭʦʜʽʚ ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʧʦʩʦʙʽʚ ʾʭ ʧʦʚʪʦʨʥʦʛʦ 
ʚʠʢʦʨʠʩʪʘʥʥʷ (ʨʝʮʠʢʣʽʥʛʫ). 

ʊʘʢ ʟʘ ʜʘʥʠʤʠ ʜʞʝʨʝʣ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʝʢʩʪʠʣʴʥʽ ʚʽʜʭʦʜʠ 
ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ, ʷʢ ʩʠʨʦʚʠʥʘ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʪʦʨʠʥʥʦʾ ʥʠʪʢʠ, ʷʢʘ 
ʤʦʞʝ ʙʫʪʠ ʟʘʜʽʷʥʘ ʰʚʝʡʥʠʤʠ ʚʠʨʦʙʥʠʮʪʚʘʤʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʝʚʥʦʛʦ 
ʘʩʦʨʪʠʤʝʥʪʫ ʚʠʨʦʙʽʚ, ʥʘʧʨʠʢʣʘʜ, ʰʢʘʨʧʝʪʢʦʚʦʾ ʛʨʫʧʠ. ʊʘʢʽ ʪʝʭʥʦʣʦʛʽʾ ʚʞʝ 
ʽʩʥʫʶʪʴ ʫ ʩʚʽʪʽ ʽ ʤʘʶʪʴ ʧʦʨʷʜ ʟ ʝʢʦʥʦʤʽʯʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ, ʱʝ ʡ ʝʢʦʣʦʛʽʯʥʽ. 

ʊʦʤʫ ʨʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʰʚʝʡʥʠʭ 
ʚʠʨʦʙʥʠʮʪʚʘʭ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʦʩʫʯʘʩʥʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ ʮʽʻʾ 
ʛʘʣʫʟʽ, ʪʘ ʚʠʤʘʛʘʻ ʜʣʷ ʮʴʦʛʦ ʚʠʨʽʰʝʥʥʷ ʨʷʜʫ ʟʘʚʜʘʥʴ:  

ҍ ʘʥʘʣʽʟ ʪʘ ʦʮʽʥʢʘ ʜʽʷʣʴʥʦʩʪʽ ʰʚʝʡʥʠʭ ʚʠʨʦʙʥʠʮʪʚ, ʷʢ ʜʞʝʨʝʣʘ ʚʽʜʭʦʜʽʚ 
ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʥʘʣʘʛʦʜʞʝʥʥʷ ʾʭ ʟʙʦʨʫ, ʩʦʨʪʫʚʘʥʥʷ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʧʝʨʝʨʦʙʢʠ;  

ҍ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʽʩʥʦʛʦ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʚʽʜʭʦʜʽʚ ʚʠʨʦʙʥʠʮʪʚ, ʜʣʷ 
ʩʪʚʦʨʝʥʥʷ ʟʘʩʘʜ ʮʠʨʢʫʣʷʨʥʦʾ ʝʢʦʥʦʤʽʢʠ ʚ ʨʘʤʢʘʭ ʜʽʷʣʴʥʦʩʪʽ ʢʣʘʩʪʝʨʫ ʪʘʢʠʭ 
ʧʽʜʧʨʠʻʤʩʪʚ; 

ҍ ʘʥʘʣʽʟ, ʦʮʽʥʢʘ, ʧʽʜʙʽʨ ʪʝʭʥʦʣʦʛʽʾ ʨʝʮʠʢʣʽʥʛʫ ʪʝʢʩʪʠʣʴʥʠʭ ʚʽʜʭʦʜʽʚ 
ʧʝʚʥʦʛʦ ʩʢʣʘʜʫ ʟ ʤʝʪʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʮʠʢʣʘʪʽʚ, ʷʢ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʫ 
ʽʥʰʠʭ ʜʽʣʷʥʢʘʭ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ; 

ҍ ʨʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʧʝʨʝʨʦʙʢʠ ʪʘʢʠʭ ʚʽʜʭʦʜʽʚ, ʧʽʜʙʽʨ 
ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʜʦʮʽʣʴʥʦʩʪʽ ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘ 
ʧʽʜʧʨʠʻʤʩʪʚʘʭ. 

ɸʥʘʣʽʟ ʪʘ ʦʮʽʥʢʘ ʜʽʷʣʴʥʦʩʪʽ ʰʚʝʡʥʠʭ ʚʠʨʦʙʥʠʮʪʚ, ʷʢ ʜʞʝʨʝʣʘ ʚʽʜʭʦʜʽʚ 
ʧʦʢʘʟʘʣʘ, ʱʦ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʥʘ ʚʠʨʦʙʥʠʮʪʚʘʭ ʥʝ ʥʘʣʘʛʦʜʞʝʥʘ ʩʠʩʪʝʤʘ ʟʙʦʨʫ, 
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ʩʦʨʪʫʚʘʥʥʷ ʪʝʢʩʪʠʣʴʥʠʭ ʚʽʜʭʦʜʽʚ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʦʚ'ʷʟʘʥʝ ʟ ʚʽʜʩʫʪʥʽʩʪʶ 
ʜʽʻʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʫ ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ ʪʘ ʝʬʝʢʪʠʚʥʠʤʠ, 
ʝʢʦʥʦʤʽʯʥʦ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʜʦʮʽʣʴʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʨʝʮʠʢʣʽʥʛʫ ʟ ʤʝʪʦʶ 
ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʨʝʯʦʚʠʥ ʽ ʤʘʪʝʨʽʘʣʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ  ʷʢʽʩʥʦʛʦ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʚʽʜʭʦʜʽʚ ʚʠʨʦʙʥʠʮʪʚ 
ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʦʨʤʘʪʠʚʥʠʭ ʤʝʪʦʜʠʢ ʟ ʤʝʪʦʶ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 
ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʪʝʢʩʪʠʣʴʥʠʭ ʚʽʜʭʦʜʽʚ ʟʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʪʘ ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɯʏ ʩʧʝʢʪʨʦʩʢʦʧʽʾ. ɼʦʩʣʽʜʞʝʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ, ʤʝʭʘʥʽʯʥʠʭ ʪʘ 
ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʨʘʟʢʽʚ ʚʽʜʭʦʜʽʚ ʜʦʟʚʦʣʠʣʠ ʩʬʦʨʤʫʚʘʪʠ 
ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʥʘʧʨʷʤʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʚʽʜʭʦʜʽʚ. 

ɸʥʘʣʽʟ ʪʘ ʦʮʽʥʢʘ ʽʩʥʫʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʨʝʮʠʢʣʽʥʛʫ ʪʝʢʩʪʠʣʴʥʠʭ ʚʽʜʭʦʜʽʚ 
ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʯʘʩʪʽʰʝ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʥʘʧʦʚʥʶʚʘʯʽʚ ʫ ʽʟʦʣʷʮʽʾ 
ʘʚʪʦʤʦʙʽʣʽʚ, ʨʫʙʝʨʦʡʜʘʭ, ʢʦʥʫʩʘʭ ʛʫʯʥʦʤʦʚʮʽʚ, ʦʙʙʠʚʮʽ ʤʝʙʣʽʚ, ʦʙʰʠʚʮʽ 
ʧʘʥʝʣʝʡ ʽ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʮʽʣʷʭ. ɺʦʚʥʷʥʽ ʪʢʘʥʠʥʠ ʚʽʜʧʨʘʚʣʷʶʪʴʩʷ ʥʘ ʽʥʰʽ 
ʬʽʨʤʠ, ʷʢʽ ʧʝʨʝʨʦʙʣʷʶʪʴ ʚʦʣʦʢʥʘ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʷʞʽ ʪʘ ʪʢʘʥʠʥʠ. 
ɹʘʚʦʚʥʷʥʠʡ ʦʜʷʛ ʧʝʨʝʨʦʙʣʷʻʪʴʩʷ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 
ʧʘʧʝʨʫ, ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʪʘ ʛʽʨʥʠʯʦʜʦʙʫʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ 
ʽʥʰʠʭ ʮʽʣʝʡ. ɺʦʣʦʢʥʘ, ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʧʝʨʝʨʦʙʣʝʥʠʭ ʇɽʊ-ʧʣʷʰʦʢ, 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʨʠʥʢʫ ʘʢʪʠʚʥʦʛʦ ʩʧʦʨʪʠʚʥʦʛʦ ʦʜʷʛʫ [2]. ʄʦʞʣʠʚʘ 
ʧʝʨʝʨʦʙʢʘ ʾʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʰʨʝʜʝʨʽʚ ʫ ʧʨʷʞʫ ʰʣʷʭʦʤ 
ʧʦʜʨʽʙʥʝʥʥʷ ʪʘ ʯʝʩʘʥʥʷ ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʚʦʣʦʢʦʥ ʽʟ ʪʢʘʥʠʥʠ. 

ɭʜʠʥʠʤ ʥʝʜʦʣʽʢʦʤ ʤʝʭʘʥʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʪʝʢʩʪʠʣʶ ʻ ʪʝ, ʱʦ ʷʢʽʩʪʴ ʚʦʣʦʢʥʘ 
ʥʝ ʪʘʢʘ ʚʠʩʦʢʘ, ʷʢ ʫ ʧʝʨʚʠʥʥʠʭ ʚʦʣʦʢʦʥ [3]. ʎʶ ʧʨʦʙʣʝʤʫ ʤʦʞʥʘ ʚʠʨʽʰʠʪʠ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʭʽʤʽʯʥʦʾ ʦʙʨʦʙʢʠ, ʷʢʘ ʧʦʣʷʛʘʻ ʫ ʧʝʨʝʪʚʦʨʝʥʥʽ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ 
ʧʦʣʽʤʝʨʽʚ ʫ ʥʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʽ ʨʝʯʦʚʠʥʠ. ʆʪʨʠʤʘʥʽ ʨʝʯʦʚʠʥʠ ʤʦʞʫʪʴ ʙʫʪʠ 
ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʨʝʘʛʝʥʪʠ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʽʥʰʠʭ ʭʽʤʽʢʘʪʽʚ ʽ ʧʦʣʽʤʝʨʽʚ. 
ʊʠʧʦʚʠʤʠ ʭʽʤʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʻ ʛʣʽʢʦʣʽʟ, ʛʽʜʨʦʣʽʟ ʽ ʘʣʢʦʛʦʣʽʟ [4]. 

ʆʪʞʝ, ʚ ʫʤʦʚʘʭ ʚʽʜʩʫʪʥʦʩʪʽ ʥʘʣʝʞʥʦʾ ʩʠʩʪʝʤʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʽʜʭʦʜʘʤʠ 
ʰʚʝʡʥʠʭ ʚʠʨʦʙʥʠʮʪʚ, ʦʩʥʦʚʥʠʤ ʥʘʧʨʷʤʦʤ ʾʭ ʨʝʮʠʢʣʽʥʛʫ ʤʘʻ ʩʪʘʪʠ ʨʦʟʨʦʙʢʘ ʽ 
ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʜʦʟʚʦʣʠʣʠ ʙ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʾʭ ʷʢʽʩʥʠʡ ʽ 
ʢʽʣʴʢʽʩʥʠʡ ʩʢʣʘʜ, ʷʢ ʜʞʝʨʝʣʦ ʩʠʨʦʚʠʥʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ. 
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ʋɼʂ: 664.727 
VEGETATIVE DYES FOR COLORING VARIOUS  

THREADS AND FABRICS 
E. KHAIDAROVA, SH. ABDULLAEV 
Namangan State University, Uzbekistan 

 

Coloring substances of plant origin are diverse in chemical composition and 
structure. The most common substances are chemically related to flavanoid and 
carotenoid compounds, which are the basis of red, orange and yellow colorants. 

Flavonoids, flavonoid derivatives, depending on the degree of oxidation or 
restoration of the heterocyclic fragment, can be divided into six main subgroups: 
catechins, leucoanthocyanins, flavanones, anthocyanins, flavones and flavanols. By 
chemical means (oxidation ï restoration) it is possible to carry out the transition 
from one group of flavanoids to another. 

The basis of natural red dyes are anthocyanins. They are obtained from the 
berries, cultivated or wild plants and from flower petals. They have indicator 
properties. In acidic solutions, anthocyanins form simple salt, in which the red dye 
is the flavonium cation. With a decrease in hydrogen ions, the red color turns into 
purple and, with further alkalization, will take on a blue color. 

As you know, the flavanoid rutin is found in buckwheat and Japanese 
Saphora. Due to the large number of the given tree, we collected buds before 
flowering. On the basis of literature data, rutin was isolated by hot water extraction, 
which was dissolved in ethanol. An alcohol solution of rutin was used for dyeing 
fabrics with mordants. 

For 500 cm No. 34/5 cord thread, No. 50/2 knitted material, tarpaulin 
following mordants were used: NiCI2 KAI (SO4) 2 * 24H2O, FeSO4, aluminum 
alum, yellow blood salt and potassium dichromate (Salt concentration ï 0.1g/l; 
Temperature 90'C; Pressure 760 mmHg Art). 

In this given case, the following results were taken (table 1). 
 

Table 1 

 ̄ Fabrics 
Aluminum 

alum 
FeSO4 

Potassium 
dichromate 

Yellow blood 
salt 

Copper 
sulfare 

NiCl2 CuCl2 

1 Cotton fabrics Yellow Orange Yellow Yellow Faintly yellow Faintly yellow Faintly blue 
2 Lapsan Yellow Orange Yellow Yellow Faintly yellow Faintly yellow Faintly blue 
3 Tarpaulin Yellow Orange Yellow Faintly yellow Faintly yellow Faintly yellow Faintly blue 
4 Woolen fabrics Yellow Orange Yellow Faintly yellow Faintly yellow Faintly yellow Faintly blue 

 

The painted fabrics, together with colorless fabrics, were ironed, the colors 
did not fade, they were kept in a thermostat at 1000C for 2 hours, and they also a 
change in color was not noticed. When it was exposed to the sun for 48 hours no 
significant changes were found. While washing with soap and water, the coloring on 
the fabrics was retained. 
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MICRO - AND MACRO ELEMENTS OF THE SHOOT PART  

OF OXYTROPIS ROSEA PLANT 
SULAYMONOV SHERALI ABDUPATTAYEVICH, 

ABDULLAYEV SHAVKAT VOHIDOVICH  
Namangan State University 

 

Plants are an inexhaustible source of natural compounds with a diverse 

chemical structure and high biological activity. 

There are 606 species of the Oxytropis plant in the flora of the world. About 

164 species grow in Central Asia, 28 in Uzbekistan, and about 15 species grow in 

the Fergana Valley. 

About 127 substances have been isolated from Oxytropis, and these 

substances include: flavanoids, flavanones, chalcones, isoflavonones, 

gyroflavonones, alkaloids, saponins, lignans and other substances. Many plants are 

used in folk medicine to treat colds, skin swelling or ulcers, and various types of 

bleeding. In addition, it has been proven to be effective against swelling, 

inflammation, effects of the neuroendocrine system, and immune suppression. 

According to the research of ecologists, in the former Soviet Union, in 

particular, Siberia is the center of origin and distribution of Oxytropis on a global 

scale. More than 90% of oxytropis can be found in this area, and 30% of the species 

are endemic. At the same time, China, especially the Qinghai-Tibet region and the 

Himalayas are centers of distribution of other species [1]. There are about 150 

species in China, and more than 80 species are distributed in the northwestern and 

northern parts of Gansu, Qinghai, Tibet, Inner Mongolia, Ningxia, and Sichuan [2-3]. 

Oxytropis is mainly distributed in temperate climates with temperatures below 

150C and rainfall less than 400 mm. Plants of the Oxytropis species are widespread 

and grow in marshes and among gravels as a well-adapted and thin-layered clump. 

Some Oxytropis can be used as animal feed, but most are classified as one of the 

harmful plants for livestock. At the same time, many plants are used as medicine for 

colds, skin swelling, and various types of bleeding. The research conducted by 

pharmacists on these plants shows the effects of anti-inflammatory antiseptics, 

excitability, and the immune system in the functioning of the nervous system [4]. 

Pharmacological studies on this plant have shown its antiseptic, anti-

inflammatory, and neuroendocrine effects. Phytochemical studies have shown that 

alkaloids, flavonoids, saponins, lignans, volatile substances and polysaccharides can 

be isolated [5]. 

The purpose of this study is to study the elemental composition of the plant 

Oxytropis rosea. The research object was collected during the flowering period of 

the plant from the foothills of Kasansay district, Namangan region of the Republic 

of Uzbekistan. 

First, the moisture in the stem of the plant Oxytorpis rosea was determined. 

Oxytorpis rosea was found to contain 8.64% of water in the above-ground 

part of the plant. 
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Ash, like moisture, is an indicator that helps determine product quality. The 

ash content of the above-ground part of the Oxytorpis rosea plant was 10.6 percent. 

The composition of micro and macro elements of plant ash was determined in a high-

efficiency energy dispersive X-ray fluorescence spectrometric device (Japan Rigaku 

NEX CG EDXRF Analyzer with Polarization in set ï 9022 19 000 0) and the 

following results were obtained. 
 

 

Figure 1. Spectral appearance of shoot ash of Oxytropis rosea plant. 
ó 

The root of Oxytropis rosea is rich in micro- and macro elements and contains 

K (potassium) ï 16.1%; P(phosphorus) ï 2.12%; Si (silicon) ï 2.70%; Ca (calcium) 

ï 20.4%; Mg (magnesium) ï 2.50 %. The mass fraction of its elements is high. 

Magnesium, calcium, potassium, silicon and phosphorus elements are vital 

elements. Magnesium element is especially important in internal cells. It participates 

in metabolic processes, acts as an activator for many enzymatic reactions together 

with potassium and calcium. These elements strengthen the body's immune system 

and have normalizing properties. 
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ʇɽʈʉʇɽʂʊʀɺʀ ɿʅɽɿɸʈɸɾɽʅʅʗ ɿɽʈʅʆɺʆɰ ʉʀʈʆɺʀʅʀ 

ʐʃʗʍʆʄ ɺʀʂʆʈʀʉʊɸʅʅʗ ʇʃɸɿʄʆʍɯʄɯʏʅʆ ɸʂʊʀɺʆɺɸʅʀʍ 

ʈʆɿʏʀʅɯɺ 

ʆ. ʉ. ʂʆɺɸʃʔʆɺɸ 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ɿʝʨʥʦʚʽ ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʙʝʟʧʝʯʥʠʤʠ 

ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʩʧʦʞʠʚʘʯʽʚ. ɺʽʜʦʤʦ, ʱʦ ʟʝʨʥʦʚʽ ʢʫʣʴʪʫʨʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ 

ʨʽʟʥʽ ʩʦʨʪʠ ʷʯʤʝʥʶ ʚ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʚʨʘʞʘʶʪʴʩʷ ʛʨʠʙʘʤʠ ʽ ʙʘʢʪʝʨʽʷʤʠ, ʘ ʧʽʜ 

ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ ʽ ʧʝʨʝʨʦʙʢʠ ʧʨʝʜʩʪʘʚʥʠʢʠ ʧʣʽʩʥʷʚʠʭ ʛʨʠʙʽʚ ʜʦʤʽʥʫʶʪʴ ʥʘʜ 

ʽʥʰʠʤʠ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʤʽʢʨʦʬʣʦʨʠ ʟʝʨʥʘ ʽ ʟʥʠʞʫʶʪʴ ʷʢʽʩʪʴ ʩʦʣʦʜʫ, ʱʦ 

ʚʠʨʦʙʣʷʻʪʴʩʷ ʟ ʮʴʦʛʦ ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ 

ʧʣʽʩʥʷʚʠʭ ʛʨʠʙʽʚ ʚʠʜʽʣʷʶʪʴ ʩʠʣʴʥʦʜʽʶʯʽ ʪʦʢʩʠʥʠ, ʱʦ ʚʠʢʣʠʢʘʻ ʤʽʢʦʪʦʢʩʠʢʦʟʠ 

ï ʪʷʞʢʽ ʥʘʩʣʽʜʢʠ ʜʽʾ ʤʽʢʦʪʦʢʩʠʥʽʚ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ. ʉʘʤʝ ʪʦʤʫ ʧʘʨʪʽʾ 

ʷʯʤʝʥʶ, ʱʦ ʧʦʪʨʘʧʣʷʶʪʴ ʥʘ ʧʠʚʟʘʚʦʜʠ ʧʦʚʠʥʥʽ ʨʝʪʝʣʴʥʦ ʟʥʝʟʘʨʘʞʫʚʘʪʠʩʷ. 

ʇʦʩʪʘʚʣʝʥʝ ʪʝʭʥʦʣʦʛʽʯʥʝ ʟʘʚʜʘʥʥʷ ʨʝʘʣʽʟʫʻʪʴʩʷ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʷʢʦʩʪʽ ʜʝʟʽʥʬʽʢʫʶʯʦʛʦ ʘʛʝʥʪʘ ʧʣʘʟʤʦʭʽʤʽʯʥʦ ʘʢʪʠʚʦʚʘʥʠʭ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ. 

ʇʠʪʘʥʥʷ ʷʢʽʩʥʦʾ ʽ ʙʝʟʧʝʯʥʦʾ ʜʝʟʽʥʬʝʢʮʽʾ ʭʘʨʯʦʚʦʾ ʩʠʨʦʚʠʥʠ ʻ ʥʘʛʘʣʴʥʠʤ, 

ʦʩʢʽʣʴʢʠ ʚ ʦʩʪʘʥʥʽʡ ʯʘʩ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʧʘʪʦʛʝʥʥʦʾ 

ʤʽʢʨʦʬʣʦʨʠ ʜʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʪʘ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʘʥʪʠʩʝʧʪʠʢʽʚ. 

ɺ ʩʫʯʘʩʥʦʤʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʩʪʦʨʽ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʩʠʨʦʚʠʥʠ ʻ 

ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ. ɯʩʥʫʶʯʽ ʤʝʪʦʜʠ ʟʥʝʟʘʨʘʞʝʥʥʷ 

ʟʝʨʥʦʚʦʾ ʩʠʨʦʚʠʥʠ ʥʝ ʟʘʚʞʜʠ ʻ ʙʝʟʧʝʯʥʠʤʠ ʪʘ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʤʠ. ʂʨʽʤ ʪʦʛʦ 

ʙʽʣʴʰʽʩʪʴ ʘʥʪʠʩʝʧʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʻ ʪʦʢʩʠʯʥʠʤʠ. ʊʦʞ ʪʨʠʚʘʻ ʧʦʰʫʢ 

ʧʨʝʧʘʨʘʪʽʚ ʙʝʟʧʝʯʥʦʛʦ ʟʥʝʟʘʨʘʞʝʥʥʷ, ʨʦʟʨʦʙʢʘ ʷʢʠʭ ʚʠʢʣʠʢʘʻ ʧʽʜʚʠʱʝʥʠʡ 

ʽʥʪʝʨʝʩ ʫ ʚʠʨʦʙʥʠʢʽʚ, ʦʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʾ ʧʠʚʦʚʘʨʽʥʥʷ, 

ʦʩʥʦʚʥʦʶ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʷʢʦʾ ʻ ʩʦʣʦʜ [1]. 

ʇʣʘʟʤʦʭʽʤʽʯʥʦ ʘʢʪʠʚʦʚʘʥʽ ʚʦʜʥʽ ʨʦʟʯʠʥʠ ʦʪʨʠʤʫʶʪʴ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

ʘʢʪʠʚʫʶʪʴ ʚʦʜʦʧʨʦʚʽʜʥʫ ʚʦʜʫ ʟ ʥʘʧʨʘʚʣʝʥʦʶ ʟʤʽʥʦʶ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ 

ʨʝʘʢʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʝʜʝʥʥʷ ʧʨʦʮʝʩʫ ʚ ʧʣʘʟʤʦʚʠʭ ʨʦʟʨʷʜʘʭ 

ʟʥʠʞʝʥʦʛʦ ʪʠʩʢʫ ʟ ʥʘʧʨʫʛʦʶ 1000-2000 ɺ, ʩʠʣʦʶ ʩʪʨʫʤʫ 10,0-200,0 ʤɸ ʽ 

ʧʦʜʘʣʴʰʠʤ ʧʝʨʝʭʦʜʦʤ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʩʪʽ ʚ ʨʝʞʠʤ ʢʦʥʪʘʢʪʥʦʾ 

ʥʝʨʽʚʥʦʚʘʞʥʦʾ ʧʣʘʟʤʠ ʟ ʧʘʨʘʤʝʪʨʘʤʠ: ʥʘʧʨʫʛʘ ʚʽʜ 400 ʜʦ 600 ɺ, ʩʠʣʘ ʩʪʨʫʤʫ 

ʜʦ 150 ʤɸ [2]. ʆʪʨʠʤʘʥʽ ʨʦʟʯʠʥʠ ʤʘʶʪʴ ʩʧʝʮʠʬʽʯʥʠʡ ʩʢʣʘʜ: ʧʝʨʦʢʩʠʜ ʚʦʜʥʶ 

ʪʘ ʥʘʜʧʝʨʝʢʠʩʥʽ ʩʧʦʣʫʢʠ, ʟʙʫʜʞʝʥʽ ʯʘʩʪʢʠ ʪʘ ʨʘʜʠʢʘʣʠ, ʷʢʽ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ 

ʨʦʣʴ ʚ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʠʭ ʧʨʦʮʝʩʘʭ [3]. ʇʝʨʦʢʩʠʜ ʚʦʜʥʶ ʻ ʘʥʪʠʩʝʧʪʠʢʦʤ, 

ʧʦʪʨʘʧʣʷʶʯʠ ʚ ʢʣʽʪʠʥʠ ʧʽʜ ʜʽʻʶ ʬʝʨʤʝʥʪʽʚ ʚʽʥ ʨʦʟʱʝʧʣʶʻʪʴʩʷ ʥʘ ʚʦʜʫ ʽ 

ʢʠʩʝʥʴ, ʱʦ ʤʘʻ ʧʨʦʪʠʤʽʢʨʦʙʥʫ ʜʽʶ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʚ ʢʣʽʪʠʥʘʭ ʥʝ ʟʘʣʠʰʘʻʪʴʩʷ 

ʰʢʽʜʣʠʚʠʭ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ [3-4]. ʊʘʢʽ ʚʦʜʥʽ ʨʦʟʯʠʥʠ ʧʽʩʣʷ ʦʙʨʦʙʢʠ ʧʣʘʟʤʦʶ 

ʤʦʞʫʪʴ ʧʨʦʷʚʣʷʪʠ ʜʝʷʢʽ ʥʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʨʘʥʽʰʝ ʤʘʣʦʚʠʚʯʝʥʽ. ʗʚʠʱʝ 

ʘʢʪʠʚʘʮʽʾ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʚʠʢʣʠʢʘʻ ʙʘʛʘʪʦʯʠʩʝʣʴʥʽ ʩʧʝʮʠʬʽʯʥʽ ʬʽʟʠʯʥʽ ʪʘ 

ʭʽʤʽʯʥʽ ʝʬʝʢʪʠ, ʷʢʽ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʚʽʜʧʨʘʚʥʠʤʠ ʧʫʥʢʪʘʤʠ ʜʣʷ ʥʦʚʠʭ 
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ʧʨʦʛʨʝʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ [4]. ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʭʽʤʽʯʥʦʾ ʘʢʪʠʚʘʮʽʾ ʤʦʞʝ ʚ 

ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʧʦʣʝʛʰʠʪʠ ʪʘ ʟʜʝʰʝʚʠʪʠ ʦʪʨʠʤʘʥʥʷ ʧʨʦʜʫʢʮʽʾ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʪʨʘʪ ʝʥʝʨʛʽʾ ʪʘ ʯʘʩʫ ʥʘ ʘʢʪʠʚʘʮʽʶ. 

ʆʙʨʦʙʣʷʣʦʩʴ ʟʝʨʥʦ ʨʽʟʥʠʭ ʢʫʣʴʪʫʨ (ʧʰʝʥʠʮʷ, ʞʠʪʦ, ʢʫʢʫʨʫʜʟʘ ʪʘ ʽʥ.) 

ʨʦʟʯʠʥʘʤʠ ʘʢʪʠʚʦʚʘʥʠʤʠ ʧʽʜ ʜʽʻʶ ʢʦʥʪʘʢʪʥʦʾ ʥʝʨʽʚʥʦʚʘʞʥʦʾ ʧʣʘʟʤʠ ʟ 

ʢʽʣʴʢʽʩʪʶ ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ (ʧʝʨʦʢʩʠʜʫ ʚʦʜʥʶ) ʚ ʤʝʞʘʭ 100-700 ʤʛ/ʣ ʥʘ ʧʨʦʪʷʟʽ 

10-60 ʭʚ. ʇʽʩʣʷ ʦʙʨʦʙʢʠ ʽʟ ʚʩʽʭ ʢʫʣʴʪʫʨ ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ ʧʨʦʙʠ ʽ ʟʨʦʙʣʝʥʽ ʧʦʩʽʚʠ 

ʢʦʣʦʥʽʡ ʧʣʽʩʥʷʚʠʭ ʛʨʠʙʽʚ 5 ʨʽʟʥʠʭ ʚʠʜʽʚ. ʉʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ 

ʬʽʪʦʧʘʪʦʛʝʥʥʦʾ ʟʘʙʨʫʜʥʝʥʦʩʪʽ, ʘ ʧʨʠ ʧʽʜʚʠʱʝʥʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʝʨʦʢʩʠʜʽʚ 

ʧʣʽʩʥʷʚʘ ʤʽʢʨʦʬʣʦʨʘ ʥʝ ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʚʟʘʛʘʣʽ. ʊʘʢʦʞ ʟʥʝʟʘʨʘʞʫʚʘʣʠ ʟʝʨʥʦ 

ʧʠʚʦʚʘʨʥʠʭ ʩʦʨʪʽʚ ʷʯʤʝʥʶ ʨʦʟʯʠʥʘʤʠ ʘʢʪʠʚʦʚʘʥʠʤʠ ʧʽʜ ʜʽʻʶ ʢʦʥʪʘʢʪʥʦʾ 

ʥʝʨʽʚʥʦʚʘʞʥʦʾ ʧʣʘʟʤʠ ʟ ʢʽʣʴʢʽʩʪʶ ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ (ʧʝʨʦʢʩʠʜʫ ʚʦʜʥʶ) ʚ ʤʝʞʘʭ 

100-700 ʤʛ/ʣ ʥʘ ʧʨʦʪʷʟʽ 10-60 ʭʚ. ʇʽʩʣʷ ʦʙʨʦʙʢʠ ʽʟ ʚʩʽʭ ʢʫʣʴʪʫʨ ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ 

ʧʨʦʙʠ ʽ ʚʠʩʽʷʥʽ ʥʘ ʬʽʣʴʪʨʫʚʘʣʴʥʦʤʫ ʧʘʧʝʨʽ ʚ ʘʧʘʨʘʪʽ ɸʫʙʨʽ ʟ ʤʝʪʦʶ ʧʽʜʨʘʭʫʥʢʫ 

ʢʦʣʦʥʽʡ ʧʣʽʩʥʷʚʠʭ ʛʨʠʙʽʚ [4]. ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʣʘʟʤʦʭʽʤʽʯʥʦ ʘʢʪʠʚʦʚʘʥʠʭ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʜʦʟʚʦʣʷʻ ʧʦʚʥʽʩʪʶ ʟʥʠʱʠʪʠ 

ʧʣʽʩʥʷʚʫ ʤʽʢʨʦʬʣʦʨʫ ʚ ʧʠʚʦʚʘʨʥʦʤʫ ʷʯʤʝʥʽ, ʱʦ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʴ ʷʢʽʩʪʴ 

ʩʦʣʦʜʽʚ ʦʪʨʠʤʘʥʠʭ ʟ ʪʘʢʦʛʦ ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʟʤʦʭʽʤʽʯʥʦ ʘʢʪʠʚʦʚʘʥʠʭ ʚʦʜʥʠʭ 

ʨʦʟʯʠʥʽʚ ʜʦʟʚʦʣʠʪʴ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʟʝʨʥʦʚʦʾ ʩʠʨʦʚʠʥʠ ʟʘ ʨʘʭʫʥʦʢ ʧʦʚʥʦʛʦ 

ʟʥʝʟʘʨʘʞʝʥʥʷ ʾʾ ʚʽʜ ʧʘʪʦʛʝʥʥʦʾ ʤʽʢʨʦʬʣʦʨʠ, ʘ ʩʘʤʝ, ʚʽʜ ʧʣʽʩʥʷʚʠʭ ʛʨʠʙʽʚ, ʷʢʽ 

ʟʥʘʯʥʦ ʧʦʛʽʨʰʫʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʦʜʫʢʪʫ ʪʘ ʤʦʞʫʪʴ ʥʘʥʝʩʪʠ 

ʰʢʦʜʫ ʟʜʦʨʦʚôʶ ʩʧʦʞʠʚʘʯʽʚ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʣʘʟʤʦʭʽʤʽʯʥʦ ʘʢʪʠʚʦʚʘʥʠʭ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ 

ʟʥʠʟʠʣʘʩʴ ʬʽʪʦʧʘʪʦʛʝʥʥʘ ʟʘʨʘʞʝʥʽʩʪʴ ʟʝʨʥʘ. ɺʽʜʤʽʯʝʥʘ ʤʦʞʣʠʚʽʩʪʴ 

ʘʙʩʦʣʶʪʥʦʛʦ ʟʥʠʱʝʥʥʷ ʧʣʽʩʥʷʚʦʾ ʤʽʢʨʦʬʣʦʨʠ ʧʨʠ ʚʠʩʦʢʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʧʝʨʦʢʩʠʜʽʚ ʚ ʨʦʟʯʠʥʘʭ. ɺ ʟʝʨʥʦʚʽʡ ʩʠʨʦʚʠʥʽ ʧʽʩʣʷ ʟʥʝʟʘʨʘʞʝʥʥʷ ʚʽʜʩʫʪʥʽ 

ʧʝʨʦʢʩʠʜʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʭʽʤʽʯʥʫ ʯʠʩʪʦʪʫ ʪʘ ʙʝʟʧʝʯʥʽʩʪʴ ʟʥʝʟʘʨʘʞʫʶʯʦʛʦ 

ʟʘʩʦʙʫ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʩʠʨʦʚʠʥʠ, ʷʢʘ ʙ ʟʤʦʛʣʘ ʚʽʜʧʦʚʽʜʘʪʠ 

ʻʚʨʦʧʝʡʩʴʢʠʤ ʩʪʘʥʜʘʨʪʘʤ, ʚʠʤʦʛʘʤ ʜʦ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʙʫʣʘ ʙ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʶ [5]. ʇʣʘʟʤʦʭʽʤʽʯʥʦ ʘʢʪʠʚʦʚʘʥʽ ʚʦʜʥʽ ʨʦʟʯʠʥʠ ʚ ʧʦʚʥʽʡ 

ʤʽʨʽ ʟʜʘʪʥʽ ʟʘʤʽʥʠʪʠ ʘʥʪʠʩʝʧʪʠʢʠ ʽ ʪʠʤ ʩʘʤʠʤ ʟʙʝʨʽʛʘʪʠ ʭʽʤʽʯʥʫ ʯʠʩʪʦʪʫ 

ʦʪʨʠʤʘʥʦʛʦ ʟʝʨʥʦʚʦʛʦ ʧʨʦʜʫʢʪʫ. ʊʘʢʽ ʨʦʟʯʠʥʠ ʟʤʦʞʫʪʴ ʟʘʤʽʥʠʪʠ ʢʣʘʩʠʯʥʽ 

ʭʽʤʽʯʥʽ ʘʥʪʠʩʝʧʪʠʢʠ ʽ ʧʨʠ ʮʴʦʤʫ ʙʫʜʫʪʴ ʙʝʟʧʝʯʥʠʤʠ, ʥʝ ʤʘʪʠʤʫʪʴ ʚ ʩʚʦʻʤʫ 

ʩʢʣʘʜʽ ʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ, ʥʝʙʘʞʘʥʠʭ ʫ ʨʘʮʽʦʥʽ ʣʶʜʠʥʠ [6]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʟʤʦʭʽʤʽʯʥʦ ʘʢʪʠʚʦʚʘʥʠʭ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʻ 

ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʜʣʷ ʚʩʽʭ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ. ʊʦʙʪʦ ʩʧʦʩʽʙ ʟʥʝʟʘʨʘʞʝʥʥʷ ʟʤʦʞʝ 

ʟʥʘʡʪʠ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʦʙʨʦʙʮʽ ʟʝʨʥʘ ʨʽʟʥʠʭ ʢʫʣʴʪʫʨ ʽ ʥʘ ʨʽʟʥʽ ʮʽʣʽ. 

ʂʨʽʤ ʪʦʛʦ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʣʘʟʤʦʭʽʤʽʯʥʦ ʘʢʪʠʚʦʚʘʥʽ ʚʦʜʥʽ ʨʦʟʯʠʥʠ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʜʝʟʽʥʬʝʢʮʽʾ ʦʙʣʘʜʥʘʥʥʷ, ʽʥʚʝʥʪʘʨʶ, ʪʘʨʠ, ʚʠʨʦʙʥʠʯʠʭ 

ʧʦʚʝʨʭʦʥʴ ʪʘ ʩʢʣʘʜʩʴʢʠʭ ʧʨʠʤʽʱʝʥʴ ʥʘ ʟʝʨʥʦʧʝʨʝʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ [7]. 

ʉʪʨʦʢ ʧʨʠʜʘʪʥʦʩʪʽ ʨʦʙʦʯʦʛʦ ʧʣʘʟʤʦʭʽʤʽʯʥʦ ʘʢʪʠʚʦʚʘʥʦʛʦ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ 

ʩʢʣʘʜʘʻ 6 ʤʽʩʷʮʽʚ ʟ ʤʦʤʝʥʪʫ ʡʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘ ʫʤʦʚ ʟʙʝʨʽʛʘʥʥʷ ʡʦʛʦ ʚ 
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ʟʘʢʨʠʪʠʭ ʻʤʥʦʩʪʷʭ. ɺʩʽ ʮʽ ʘʩʧʝʢʪʠ ʧʦʟʠʪʠʚʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʫ 

ʪʝʭʥʦʣʦʛʽʶ, ʷʢʘ ʤʘʻ ʚʩʽ ʰʘʥʩʠ ʦʪʨʠʤʘʪʠ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʟʝʨʥʦʧʝʨʝʨʦʙʥʽʡ 

ʛʘʣʫʟʽ. 
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ʊɽʅɼɽʅʎɯɰ ʇʆɺʊʆʈʅʆɻʆ ɺʀʂʆʈʀʉʊɸʅʅʗ 

ʊɸ ʋʇʈɸɺʃɯʅʅʗ ʊɽʂʉʊʀʃʔʅʀʄʀ ɺɯɼʍʆɼɸʄʀ ɺ ɭɺʈʆʇɯ 

ʆ.ɺ. ʇɸʍʆʃʖʂ, ɸ.ɺ. ɼɿʖɹʀʅʉʔʂʀʁ, ʗ.ɺ. ɼɽʄʂʆɺʀʏ 

ʃʫʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ʉʧʦʞʠʚʘʯʽ ʚ ɭʉ ʚʠʢʠʜʘʶʪʴ ʙʣʠʟʴʢʦ 5,8 ʤʽʣʴʡʦʥʽʚ ʪʦʥʥ ʪʝʢʩʪʠʣʶ 

ʱʦʨʦʢʫ, ʱʦ ʜʦʨʽʚʥʶʻ 11,3 ʢʛ ʥʘ ʣʶʜʠʥʫ. ɺʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʢʨʘʾʥʘʤʠ ʤʦʞʥʘ 

ʯʘʩʪʢʦʚʦ ʧʦʷʩʥʠʪʠ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ, ʥʘʧʨʠʢʣʘʜ, ʱʽʣʴʥʽʩʪʶ 

ʧʫʥʢʪʽʚ ʟʙʦʨʫ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʜʽʷʣʴʥʦʩʪʽ ʟʽ ʟʙʦʨʫ ʙʣʘʛʦʜʽʡʥʠʤʠ 

ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʪʘ ʧʨʠʚʘʪʥʠʤʠ ʦʩʦʙʘʤʠ. ʂʨʽʤ ʪʦʛʦ, ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ 

ʟʘʭʦʜʠ ʥʘʮʽʦʥʘʣʴʥʦʾ ʧʦʣʽʪʠʢʠ, ʪʘʢʽ ʷʢ ʥʘʷʚʥʽʩʪʴ ʩʫʙʩʠʜʽʡ ʽ ʧʽʜʪʨʠʤʢʘ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʭ ʨʦʟʨʦʙʦʢ ʜʣʷ ʽʥʽʮʽʘʪʠʚ ʽʟ ʩʦʨʪʫʚʘʥʥʷ ʪʘ ʧʝʨʝʨʦʙʢʠ, ʘ ʪʘʢʦʞ 

ʦʨʛʘʥʽʟʘʮʽʷ ʢʘʤʧʘʥʽʡ ʟ ʧʽʜʚʠʱʝʥʥʷ ʦʙʽʟʥʘʥʦʩʪʽ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʟ ʤʝʪʦʶ ʚʧʣʠʚʫ 

ʥʘ ʧʦʚʝʜʽʥʢʫ ʩʧʦʞʠʚʘʯʽʚ [1-2]. 

ʇʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʢʩʪʠʣʶ ʻ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʦ ʚʠʛʽʜʥʠʤ, 

ʥʽʞ ʧʝʨʝʨʦʙʢʘ. ʆʢʨʽʤ, ʧʝʨʝʚʘʛ ʟʘʧʦʙʽʛʘʥʥʷ ʫʪʚʦʨʝʥʥʶ ʚʽʜʭʦʜʽʚ, ʩʦʨʪʫʚʘʥʥʷ ʪʘ 

ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʪʘʢʦʞ ʧʨʦʧʦʥʫʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

(ʥʠʟʴʢʦʢʚʘʣʽʬʽʢʦʚʘʥʦʾ) ʨʦʙʦʪʠ. ɼʦʩʚʽʜ ʩʭʝʤ ʟʙʦʨʫ ʪʘ ʧʦʚʪʦʨʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʢʩʪʠʣʶ ʚ ʢʨʘʾʥʘʭ ʇʽʚʥʽʯʥʦʾ ɭʚʨʦʧʠ ʪʘ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, 

ʧʦʢʘʟʘʚ, ʱʦ ʚ ʩʝʨʝʜʥʴʦʤʫ ʣʠʰʝ ʙʣʠʟʴʢʦ 10% ʟʽʙʨʘʥʦʛʦ ʚʞʠʚʘʥʦʛʦ ʦʜʷʛʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʚʪʦʨʥʦ ʚ ʪʦʤʫ ʩʘʤʦʤʫ ʨʝʛʽʦʥʽ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʧʣʘʥʫ ʜʽʡ ʱʦʜʦ ʦʜʷʛʫ ʚʢʘʟʫʶʪʴ ʥʘ ɼʘʥʽʶ ʷʢ ʥʘ ʢʨʘʾʥʫ, ʜʝ 

ʢʫʧʽʚʣʷ ʚʞʠʚʘʥʦʛʦ ʦʜʷʛʫ ʻ ʚʽʜʥʦʩʥʦ ʧʦʧʫʣʷʨʥʦʶ, ʘʣʝ ʥʘʚʽʪʴ ʪʘʤ ʚʦʥʘ ʥʝ 

ʧʝʨʝʚʠʱʫʻ 9% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʢʫʧʦʢ. ɺ ʽʥʰʠʭ ʨʦʟʛʣʷʥʫʪʠʭ ʢʨʘʾʥʘʭ ï 

ʅʽʤʝʯʯʠʥʽ, ɯʪʘʣʽʾ, ʅʽʜʝʨʣʘʥʜʘʭ ʽ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ï ʯʘʩʪʢʘ ʧʦʢʫʧʦʢ ʽʟ ʩʝʢʦʥʜ-

ʭʝʥʜʫ ʟʘʟʚʠʯʘʡ ʩʪʘʥʦʚʠʪʴ ʤʝʥʰʝ 5%. ɺʘʞʣʠʚʠʤ ʧʠʪʘʥʥʷʤ ʻ ʪʝ, ʯʠ ʟʘʤʽʥʶʻ 

ʢʫʧʽʚʣʷ ʪʝʢʩʪʠʣʴʥʠʭ ʚʠʨʦʙʽʚ ʩʝʢʦʥʜ-ʭʝʥʜʫ ʧʨʠʜʙʘʥʥʷ ʥʦʚʠʭ ʨʝʯʝʡ ʽ ʚ ʷʢʽʡ 

ʤʽʨʽ. ʅʘ ʦʩʥʦʚʽ ʦʧʠʪʫʚʘʥʥʷ ʧʦʥʘʜ 200 ʩʧʦʞʠʚʘʯʽʚ ʫ ɼʘʥʽʾ, ɽʩʪʦʥʽʾ ʪʘ ʐʚʝʮʽʾ ʪʘ 

ʽʥ., ʧʽʜʨʘʭʫʚʘʣʠ, ʱʦ ʥʘ ʢʦʞʥʽ 100 ʢʫʧʣʝʥʠʭ ʧʨʝʜʤʝʪʽʚ ʦʜʷʛʫ, ʱʦ ʙʫʣʠ ʫ 

ʚʞʠʚʘʥʥʽ, ʙʫʜʝ ʟʙʝʨʝʞʝʥʦ ʧʨʠʙʣʠʟʥʦ 60-85 ʥʦʚʠʭ ʨʝʯʝʡ [1-2]. 

ɹʽʣʴʰʽʩʪʴ ʢʨʘʾʥ-ʦʜʝʨʞʫʚʘʯʽʚ ʩʝʢʦʥʜ-ʭʝʥʜʫ ʤʘʶʪʴ ʜʦʙʨʝ ʥʘʣʘʛʦʜʞʝʥʽ 

ʨʠʥʢʠ ʚʞʠʚʘʥʦʛʦ ʦʜʷʛʫ: ʚ ʋʛʘʥʜʽ, ʥʘʧʨʠʢʣʘʜ, 81% ʧʦʢʫʧʦʢ ʦʜʷʛʫ ï ʮʝ 

ʚʞʠʚʘʥʠʡ ʦʜʷʛ. ɭ ʧʝʚʥʽ ʧʝʨʝʚʘʛʠ ʜʘʥʦʛʦ ʨʠʥʢʫ, ʪʘʢʽ ʷʢ ʩʪʚʦʨʝʥʥʷ ʤʽʩʮʝʚʠʭ 

ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʫ ʩʦʨʪʫʚʘʥʥʽ ʪʘ ʧʨʦʜʘʞʫ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʝʰʝʚʠʤ 

ʦʜʷʛʦʤ. ʆʜʥʘʢ, ʟʨʦʩʪʘʻ ʟʘʥʝʧʦʢʦʻʥʥʷ, ʱʦ ʥʘʜʤʽʨʥʘ ʧʨʦʧʦʟʠʮʽʷ ʚʞʠʚʘʥʦʛʦ 

ʪʝʢʩʪʠʣʶ, ʘ ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʥʷ ʽʤʧʦʨʪʫ ʜʝʰʝʚʦʛʦ ʥʦʚʦʛʦ ʦʜʷʛʫ ʟ ɸʟʽʾ, ʤʦʛʣʠ 

ʩʧʨʠʷʪʠ ʟʘʥʝʧʘʜʫ ʚʥʫʪʨʽʰʥʴʦʾ ʪʝʢʩʪʠʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʮʠʭ ʢʨʘʾʥ. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʥʝʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʟʽʙʨʘʥʦʛʦ ʪʝʢʩʪʠʣʶ ʟʜʝʙʽʣʴʰʦʛʦ 

ʧʝʨʝʨʦʙʣʷʻʪʴʩʷ ʥʘ ʧʨʦʤʠʩʣʦʚʝ ʛʘʥʯʽʨôʷ, ʥʘʧʦʚʥʶʚʘʯʽ ʜʣʷ ʦʙʙʠʚʢʠ ʪʘ ʽʟʦʣʷʮʽʶ, 

ʘʙʦ ʩʧʘʣʶʻʪʴʩʷ ʯʠ ʟʘʭʦʨʦʥʶʻʪʴʩʷ. ʄʝʥʰʝ 1 % ʪʝʢʩʪʠʣʴʥʠʭ ʚʽʜʭʦʜʽʚ 

ʧʝʨʝʨʦʙʣʷʻʪʴʩʷ ʥʘ ʥʦʚʽ ʚʦʣʦʢʥʘ ʜʣʷ ʦʜʷʛʫ, ʦʩʢʽʣʴʢʠ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʢʠ 

ʪʝʢʩʪʠʣʶ ʥʘ ʧʝʨʝʨʦʙʣʝʥʽ ʚʦʣʦʢʥʘ ʣʠʰʝ ʧʦʯʠʥʘʶʪʴ ʟôʷʚʣʷʪʠʩʷ. ʊʝʢʩʪʠʣʴ, ʷʢʠʡ 

ʟʘʨʘʟ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟ ʧʝʨʝʨʦʙʣʝʥʦʛʦ ʪʝʢʩʪʠʣʶ, ʯʘʩʪʦ ʥʘʢʣʘʜʘʻʪʴʩʷ ʥʘ 

ʧʦʣʽʝʬʽʨʥʽ ʚʦʣʦʢʥʘ, ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʚʽʜʭʦʜʽʚ ʧʣʘʩʪʠʢʦʚʠʭ ʧʣʷʰʦʢ, ʽ ʥʝ ʤʦʞʝ 
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ʙʫʪʠ ʧʝʨʝʨʦʙʣʝʥʠʡ ʩʘʤʦʩʪʽʡʥʦ ʟʘ ʧʦʪʦʯʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ. ʊʘʢʠʤ ʯʠʥʦʤ, ʮʝ 

ʥʘʩʧʨʘʚʜʽ ʥʝ ʧʨʠʢʣʘʜ ʮʠʢʣʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ, ʘ ʩʢʦʨʽʰʝ ʚʽʜʩʪʨʦʯʝʥʘ ʫʪʠʣʽʟʘʮʽʷ 

ʚʽʜʭʦʜʽʚ ʧʣʘʩʪʠʢʦʚʦʾ ʫʧʘʢʦʚʢʠ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝʟʥʘʯʥʘ ʧʝʨʝʨʦʙʢʘ ʪʝʢʩʪʠʣʶ ʯʝʨʝʟ ʪʝʭʥʽʯʥʽ 

ʧʨʦʙʣʝʤʠ ʟ ʨʦʟʜʽʣʝʥʥʷʤ ʚʦʣʦʢʦʥ ʽ ʷʢʽʩʪʶ ʚʦʣʦʢʦʥ. ʋ ʧʨʦʮʝʩʽ ʤʝʭʘʥʽʯʥʦʾ 

ʧʝʨʝʨʦʙʢʠ ʚʩʽ ʨʝʯʦʚʠʥʠ, ʥʝʙʝʟʧʝʯʥʽ ʪʘ ʙʝʟʧʝʯʥʽ, ʟʘʣʠʰʘʶʪʴʩʷ ʚ ʤʘʪʝʨʽʘʣʽ ʪʘ 

ʧʝʨʝʥʦʩʷʪʴʩʷ ʥʘ ʥʦʚʠʡ ʧʨʦʜʫʢʪ. ʂʨʽʤ ʪʦʛʦ, ʦʩʢʽʣʴʢʠ ʤʝʭʘʥʽʯʥʘ ʧʝʨʝʨʦʙʢʘ 

ʙʽʣʴʰʦʩʪʽ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʚʦʣʦʢʥʘ ʥʠʞʯʦʾ 

ʷʢʦʩʪʽ ʟʽ ʟʤʝʥʰʝʥʦʶ ʜʦʚʞʠʥʦʶ ʪʘ ʤʽʮʥʽʩʪʶ, ʤʝʭʘʥʽʯʥʫ ʦʙʨʦʙʢʫ ʤʦʞʥʘ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʝʨʝʨʦʙʢʫ. ʅʘʨʘʟʽ ʤʝʭʘʥʽʯʥʘ ʧʝʨʝʨʦʙʢʘ ʚʦʣʦʢʦʥ ʙʘʚʦʚʥʠ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʣʠʰʝ ʜʦ 100-ʚʽʜʩʦʪʢʦʚʦʛʦ ʙʘʚʦʚʥʷʥʦʛʦ ʪʝʢʩʪʠʣʶ. ʋ ʨʝʟʫʣʴʪʘʪʽ, 

ʧʝʨʝʨʦʙʣʝʥʽ ʚʦʣʦʢʥʘ ʧʦʪʨʽʙʥʦ ʟʤʽʰʫʚʘʪʠ ʟ ʧʝʨʚʠʥʥʠʤʠ ʚʦʣʦʢʥʘʤʠ ʧʽʜ ʯʘʩ 

ʚʠʨʦʙʥʠʮʪʚʘ ʥʦʚʦʛʦ ʪʝʢʩʪʠʣʶ. ɼʦ 50 % ʧʝʨʝʨʦʙʣʝʥʦʾ ʙʘʚʦʚʥʠ ʪʘʢʦʞ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʜʝʷʢʠʭ ʟʤʽʰʘʥʠʭ ʥʠʪʢʘʭ, ʫ ʷʢʠʭ ʙʘʚʦʚʥʘ ʟʤʽʰʫʻʪʴʩʷ ʟ 

ʩʠʥʪʝʪʠʯʥʠʤʠ ʚʦʣʦʢʥʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʧʝʨʝʨʦʙʣʝʥʠʡ ʇɽʊ ʘʙʦ ʥʝʡʣʦʥ. ɯʥʰʽ 

ʧʝʨʝʨʦʙʣʝʥʽ ʚʦʣʦʢʥʘ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʽʟʦʣʷʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʘʭ ʜʣʷ 

ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʦʙʙʠʚʢʠ ʪʦʱʦ. ɿʘʛʘʣʦʤ ʥʘʨʘʟʽ ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʨʦʙʢʠ 

ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʪʝʢʩʪʠʣʶ ʜʦʩʠʪʴ ʦʙʤʝʞʝʥʽ, ʽ ʟʥʘʯʥʽ ʦʙʩʷʛʠ ʟ ʥʠʭ 

ʩʧʨʷʤʦʚʫʶʪʴʩʷ ʥʘ ʨʝʢʫʧʝʨʘʮʽʶ ʝʥʝʨʛʽʾ. 

ʑʝ ʦʜʥʽʻʶ ʧʝʨʝʰʢʦʜʦʶ ʜʣʷ ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʧʝʨʝʨʦʙʢʠ ʪʝʢʩʪʠʣʶ ʻ 

ʨʽʟʥʦʤʘʥʽʪʥʝ ʧʦʻʜʥʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʧʦʢʨʠʪʪʽʚ, ʙʘʨʚʥʠʢʽʚ ʽ ʥʝʪʝʢʩʪʠʣʴʥʠʭ 

ʧʨʝʜʤʝʪʽʚ. ʄʝʭʘʥʽʯʥʘ ʧʝʨʝʨʦʙʢʘ ʟʤʽʰʘʥʠʭ ʚʦʣʦʢʦʥ ʥʝ ʧʦʚʝʨʪʘʻ ʧʨʦʜʫʢʪ ʪʘʢʦʾ 

ʞ ʷʢʦʩʪʽ, ʷʢ ʦʨʠʛʽʥʘʣʴʥʠʡ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʧʝʨʝʨʦʙʮʽ ʧʦʣʽʢʦʪʪʦʥʫ ʧʦʪʨʽʙʥʘ 

ʦʢʨʝʤʘ ʩʪʘʜʽʷ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ, ʱʦʙ ʚʽʜʦʢʨʝʤʠʪʠ ʙʘʚʦʚʥʫ ʚʽʜ ʇɽʊ. ʎʝ ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʭʽʤʽʯʥʠʤ ʰʣʷʭʦʤ ʜʝʧʦʣʽʤʝʨʠʟʘʮʽʾ ʘʙʦ ʨʦʟʯʠʥʝʥʥʷ ʦʜʥʦʛʦ ʟ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʟʙʝʨʽʛʘʶʯʠ ʽʥʰʠʡ. ʆʜʥʘʢ ʪʘʢʘ ʭʽʤʽʯʥʘ ʧʝʨʝʨʦʙʢʘ ʧʦʪʨʝʙʫʻ 

ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʾʾ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ. 
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ɼʃʗ ʊɽʂʉʊʀʃʔʅʆɰ ʇʈʆʄʀʉʃʆɺʆʉʊɯ 

ʆ.ɺ. ʇɸʍʆʃʖʂ, ʆ.ɯ. ʇɽʈɽɼʈɯʁ 

ʃʫʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɯ.ɸ. ʄɸʈʊʀʈʆʉʗʅ 

ʆʜʝʩʴʢʘ ʥʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 
 

ʉʪʘʣʘ ʤʦʜʘ, ʷʢʫ ʪʘʢʦʞ ʥʘʟʠʚʘʶʪʴ ʝʢʦʣʦʛʽʯʥʦʶ ʤʦʜʦʶ, ʻ ʯʘʩʪʠʥʦʶ 

ʪʝʥʜʝʥʮʽʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, ʤʝʪʦʶ ʷʢʦʛʦ ʻ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ, ʷʢʫ ʤʦʞʥʘ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʥʝʩʢʽʥʯʝʥʥʦ ʜʦʚʛʦ ʟ ʪʦʯʢʠ ʟʦʨʫ ʚʧʣʠʚʫ ʣʶʜʠʥʠ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʩʦʮʽʘʣʴʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ. ɽʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʡ ʦʜʷʛ ʦʟʥʘʯʘʻ, 

ʪʘʢʽ ʪʝʢʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʦʪʨʠʤʘʥʽ ʟ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʨʝʩʫʨʩʽʚ, 

ʥʘʧʨʠʢʣʘʜ ʚʦʣʦʢʥʠʩʪʠʭ ʢʫʣʴʪʫʨ, ʚʠʨʦʱʝʥʠʭ ʫ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʫʤʦʚʘʭ, ʘʙʦ 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʧʝʨʝʨʦʙʣʝʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɽʢʦʣʦʛʽʯʥʘ ʤʦʜʘ, ʟʘʟʚʠʯʘʡ, ʜʦʨʦʞʯʘ, 

ʥʽʞ ʦʜʷʛ, ʚʠʛʦʪʦʚʣʝʥʠʡ ʟʚʠʯʘʡʥʠʤʠ ʤʝʪʦʜʘʤʠ [1]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʙʘʛʘʪʴʦʭ ʚʯʝʥʠʭ ʚʠʷʚʠʣʠ, ʱʦ ʚʠʨʦʙʥʠʮʪʚʦ ʦʜʷʛʫ ʤʘʻ 

ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʟ ʪʦʯʢʠ ʟʦʨʫ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, 

ʟ ʪʦʯʢʠ ʟʦʨʫ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʪʦʢʩʠʯʥʦʩʪʽ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ. ɿʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʣʽʥʽʡ, ʙʫʜʝ ʥʘʜʟʚʠʯʘʡʥʦ 

ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʛʦʪʦʚʠʭ ʪʦʚʘʨʽʚ ʪʘ 

ʚʧʣʠʚ ʢʦʞʥʦʛʦ ʚʠʨʦʙʣʝʥʦʛʦ ʚʠʨʦʙʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʇʘʨʘʣʝʣʴʥʦ 

ʮʝ ʤʘʪʠʤʝ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʦʟʚʠʪʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ 

ʧʝʨʝʨʦʙʢʠ. 

ʑʦʙ ʧʽʜʚʠʱʠʪʠ ʩʪʽʡʢʽʩʪʴ ʽ ʧʦʢʨʘʱʠʪʠ ʾʾ, ʥʘʤ ʧʦʪʨʽʙʥʦ: 

- ʫʥʠʢʘʪʠ ʥʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ;  

- ʟʤʝʥʰʠʪʠ ʚʧʣʠʚ ʽʩʥʫʶʯʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

ʅʘ ʩʚʽʪʦʚʫ ʪʝʢʩʪʠʣʴʥʫ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʧʨʠʧʘʜʘʻ 6,7% ʟʘʛʘʣʴʥʦʛʦ 

ʛʣʦʙʘʣʴʥʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʢʣʽʤʘʪ. 63% ʫʩʽʭ ʚʦʣʦʢʦʥ ʥʘ ʨʠʥʢʫ ï ʮʝ 

ʚʦʣʦʢʥʘ ʩʠʥʪʝʪʠʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʧʥʠʭ ʨʝʯʦʚʠʥ (ʧʝʨʝʚʘʞʥʦ 

ʧʦʣʽʝʩʪʝʨ). 

ʑʦʙ ʟʤʝʥʰʠʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʪʝʢʩʪʠʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʜʦʩʣʽʜʥʠʢʘʤʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦ [1-2]: 

- ʩʢʦʨʦʪʠʪʠ ʥʘ 50% ʚʠʢʠʜʠ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʪʝʢʩʪʠʣʴʥʠʭ ʚʠʨʦʙʽʚ; 

- ʚʞʠʪʠ ʟʘʭʦʜʽʚ, ʱʦʜʦ ʩʢʦʨʦʯʝʥʥʷ ʦʙôʻʤʽʚ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ʫ ʩʧʽʚʧʨʘʮʽ ʟ ʽʥʰʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ; 

- ʚʠʢʣʶʯʠʪʠ ʫʩʽ ʩʪʽʡʢʽ ʦʨʛʘʥʽʯʥʽ ʟʘʙʨʫʜʥʶʚʘʯʽ (ʉʆ3) ʽʟ ʪʝʢʩʪʠʣʴʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ; 

- ʟʘʧʨʦʚʘʜʠʪʠ ʧʨʦʪʦʢʦʣʠ ʱʦʜʦ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʭʽʤʽʢʘʪʘʤʠ; 

- ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʱʦʙ ʟʘʧʦʙʽʛʪʠ 

ʥʝʛʘʪʠʚʥʦʤʫ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ. 
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ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʘʢʠʤʠ ʩʝʢʪʦʨʘʤʠ, ʷʢ ʚʠʨʦʙʥʠʮʪʚʦ ʧʣʘʩʪʠʢʫ, ʩʢʣʘ ʪʘ 

ʤʝʪʘʣʽʚ, ʪʝʢʩʪʠʣʴʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʜʫʞʝ ʟʘʧʽʟʥʶʻʪʴʩʷ ʟ ʧʝʨʝʭʦʜʦʤ ʜʦ 

ʮʠʨʢʫʣʷʨʥʦʾ ʝʢʦʥʦʤʽʢʠ. ʊʝʢʩʪʠʣʴʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʣʠʰʝ 3% ʧʝʨʝʨʦʙʣʝʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʍʦʯʘ ʽʩʥʫʻ ʙʘʛʘʪʦ ʽʥʽʮʽʘʪʠʚ, 

ʧʦʢʨʘʱʝʥʥʷ ʫ ʜʘʥʽʡ ʛʘʣʫʟʽ ʥʘʨʘʟʽ ʥʝʤʘʻ. ʋ ʙʽʣʴʰʦʩʪʽ ʰʪʘʪʽʚ ʉʐɸ, ʽʩʥʫʻ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʚʠʨʦʙʥʠʢʘ ʟʘ ʟʙʽʨ ʪʝʢʩʪʠʣʶ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ 

ʧʝʨʝʨʦʙʢʠ. ɺʧʨʦʚʘʜʞʝʥʦ ʜʠʨʝʢʪʠʚʫ, ʟʛʽʜʥʦ ʷʢʦʾ, ʪʝʢʩʪʠʣʴ ʧʦʚʠʥʝʥ ʟʙʠʨʘʪʠʩʷ 

ʦʢʨʝʤʦ ʚʽʜ ʽʥʰʠʭ ʚʽʜʭʦʜʽʚ. ʎʷ ʜʠʨʝʢʪʠʚʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʽʤʧʣʝʤʝʥʪʦʚʘʥʘ ʥʘ 

ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ ʚ ʫʩʽʭ ʯʣʝʥʘʭ ɭʉ ʜʝʨʞʘʚ ʜʦ 2025 ʨ. 

ʅʠʞʯʝ ʥʘʚʝʜʝʥʦ ʯʦʪʠʨʠ ʢʣʶʯʦʚʽ ʩʬʝʨʠ, ʥʘʡʙʽʣʴʰ ʧʦʪʝʥʮʽʡʥʽ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʩʪʽʡʢʦʩʪʽ ʪʝʢʩʪʠʣʴʥʦʾ ʪʘ ʤʦʜʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ: 

- ʥʦʚʽ ʙʽʟʥʝʩ-ʤʦʜʝʣʽ ʜʣʷ ʧʨʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʦʜʷʛʫ. ɹʽʟʥʝʩ-

ʤʦʜʝʣʽ, ʷʢʽ ʜʦʧʦʤʦʞʫʪʴ ʟʘʧʦʙʽʛʪʠ ʥʦʚʦʤʫ ʩʧʦʞʠʚʘʥʥʶ, ʩʧʨʠʷʪʠʤʫʪʴ ʨʦʟʚʠʪʢʫ 

ʮʠʢʣʽʯʥʦʾ ʝʢʦʥʦʤʽʢʠ ʪʘ ʟʙʝʨʝʞʝʥʥʶ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʇʨʠʢʣʘʜʠ 

ʙʽʟʥʝʩ-ʤʦʜʝʣʝʡ, ʷʢʽ ʧʦʜʦʚʞʫʶʪʴ ʪʝʨʤʽʥ ʩʣʫʞʙʠ ʦʜʷʛʫ, ʚʢʣʶʯʘʶʪʴ ʧʽʜʚʠʱʝʥʥʷ 

ʜʦʚʛʦʚʽʯʥʦʩʪʽ, ʦʨʝʥʜʫ/ʣʽʟʠʥʛ, ʧʝʨʝʧʨʦʜʘʞ ʽ çʧʝʨʝʨʦʙʢʫè ʚʞʠʚʘʥʠʭ ʪʦʚʘʨʽʚ, 

ʨʝʤʦʥʪʥʽ ʧʦʩʣʫʛʠ ʪʘ ʨʝʜʠʟʘʡʥ. 

- ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʙʥʠʮʪʚʘ. ʇʦʪʨʽʙʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʦʚʽ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʪʝʭʥʽʯʥʽ ʽʥʥʦʚʘʮʽʾ, ʪʘʢʽ ʷʢ 

ʧʝʨʝʭʽʜ ʥʘ ʚʽʜʥʦʚʣʶʚʘʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ, ʦʧʪʠʤʽʟʘʮʽʷ ʽʩʥʫʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ 

ʟʤʝʥʰʝʥʥʷ ʧʦʧʠʪʫ ʥʘ ʝʥʝʨʛʽʶ, ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʬʘʨʙʫʚʘʥʥʽ ʪʝʢʩʪʠʣʶ ʪʘ 

ʟʤʝʥʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ ʪʘ ʭʽʤʽʢʘʪʽʚ. 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʨʦʙʢʠ ʤʘʪʝʨʽʘʣʽʚ. ɺ ʽʜʝʘʣʽ, ʚʩʽ 

ʤʘʪʝʨʽʘʣʠ ʥʘ ʨʠʥʢʫ ʤʘʶʪʴ ʙʫʪʠ ʧʝʨʝʨʦʙʣʝʥʠʤʠ ʘʙʦ ʚʽʜʥʦʚʣʶʚʘʥʠʤʠ ʜʞʝʨʝʣʘ. 

ɼʠʟʘʡʥ ʜʣʷ ʧʝʨʝʨʦʙʢʠ, ʘ ʪʘʢʦʞ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʜʣʷ ʟʙʦʨʫ ʪʘ ʩʦʨʪʫʚʘʥʥʷ 

ʪʝʢʩʪʠʣʶ, ʩʪʘʥʝ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʧʝʨʝʨʦʙʢʠ. 

ʊʘʢʦʞ ʻ ʧʦʪʨʝʙʘ ʚ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʷʭ ʧʝʨʝʨʦʙʢʠ. 

- ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʧʨʦʩʪʝʞʫʚʘʥʦʩʪʽ ï ʤʦʞʣʠʚʦʩʪʽ 

ʚʽʜʩʣʽʜʢʦʚʫʚʘʥʥʷ ʨʫʭʫ ʪʦʚʘʨʫ ʥʘ ʚʠʟʥʘʯʝʥʠʭ ʝʪʘʧʘʭ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʝʨʝʨʦʙʢʠ 

ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ. ʈʦʟʚʠʪʦʢ ʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʩʪʝʞʫʚʘʥʦʩʪʽ ʟʥʘʜʦʙʠʪʴʩʷ ʧʦ ʚʩʴʦʤʫ ʚʠʨʦʙʥʠʯʦʤʫ 

ʣʘʥʮʶʛʫ. 
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THE INVESTIGATION OF STRUCTURAL AND ADSORPTIONAL 

CHARACTERISTICS OF GLAUCONITE IN RELATION TO 
HYDROCARBON MIXTURES  

ZORIANA CHERESHNIA, ALLA GANZYUK 
Khmelnytskyi National University 

 

The task of improving already existing ecologically safe and technological 

combined process of adsorptional purification of hydrocarbon mixtures in systems 

with natural disperse sorbents that ensure compliance with the formats of prevention 

of environmental impact and human activity have been definitely relevant 

nowadays. The range of industries that already use natural adsorbents with different 

types of activation is very significant and increases every year due to the 

development of new deposits. In the research work for the purification of 

hydrocarbon mixtures, the glauconite rocks of the Karachiivetsky deposit in 

Khmelnitsky region, which provide a complex potassium-containing water 

aluminosilicate, a mineral from the group of hydrides of the subclass of layered 

silicates of a non-permanent and complex structure. It is expressed by averaged 

formula, which has a composition ((K,Ca,Na)<1(Al,Fe3+,Fe2+,Mn)2[(OH)2]A l0, 

35Si3, 65O10, SiO2 ï 44-56; Al2O3 ï 3-22; Fe2O3 ï 0-27; FeO ï 0-8; MgO ï 0-10; 

K2O ï 10%, H2O ï 4-10% [1]. According to research results, the fractional and 

elemental composition of mineral raw materials has been established. Spectra of X-

ray diffraction (the original samples of clay) reflect amorphous structure, low degree 

of crystallinity and small size of sample particles. The mineral composition of raw 

materials is represented mainly by glauconite 70-75 mass. %, quartz 20 wt. %, and 

feldspar about 4%. There are also some insignificant amounts of carbonates (calcite) 

and titanium oxides presented in the samples, which totally does not exceed 1ï2% 

by weight. The morphology of the original samples of glauconite is represented by 

a layered structure in the form of isometric finely dispersed tiled particles [2]. 

Samples of thermally activated glauconite differ in the dispersion of clay aggregates 

and a significant increase in small elastic aggregates of crystallites. Infrared Fourier 

spectra indicate coexistence of Fe and Mg saturated phases in octahedral layers of 

clay minerals and the presence of isomorphous aluminum substitutions in the 

tetrahedral layer for natural glauconite. The physico-chemical properties of 

glauconite clay from group of deposits in Adamivka, Khmelnytskyi Oblast, are: 

solidity ī 1.7õ1.8; density ī 2200 õ 2900 kg/m3; effective specific surface area of 

natural glauconite ī 112 mg/g; cation exchange capacity of natural glauconite ī 15 

mg-eq; capacity of natural glauconite monolayer ī 1.73 mmol/1g. Was established 

high efficiency of glauconite at water purification from salts of heavy metals as well 

as from a number of organic and inorganic compounds and radionuclides. In the 

process of filtration of contaminated water through activated glauconite, it almost 

completely retains iron and ammonia. Nearly at an order of magnitude reduces 

petroleum products from water and in 25-50 times reduces the content of radioactive 

isotopes of caesium-137 and strontium-90[3]. 

Electron microscopic images (Fig. 1) show the characteristic morphology for 
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that clay mineral, which is represented by a layered structure in the form of isometric 

finely dispersed tile parts. The sample of natural glauconite is characterized by the 

structure of a more amorphous-jelly-like mass. Microphotographs show the 

characteristic morphology of glauconite samples in the form of shapeless clustered 

aggregates composed of finely dispersed scaly clay particles. The sizes of clay 

aggregates vary from 2 to 10 microns. In smaller aggregates, clay crystallites of 

glauconite show elasticity [4]. 
 

 
Fig. 1. Microphotographs of the sample of natural glauconite 

(100,000 times increase) 
 

Determination of mineralogical composition was performed by X-ray phase analysis 

using an X-ray diffractometer DRON-3M. Phase analysis was performed using 

standard powder X-ray diffraction patterns of minerals collected in the PDF-2 of the 

International Center for Diffraction Data. On the radiograph of the natural sample 

of the rock are observed narrow diffraction lines with interplanar distances of 4,26; 

3,344; 2,459; 2,238; 2,126; 1,98; 1,821; 1,673; 1,543; 1,454 and 1,419¡, which 

belong to quartz (Fig. 2). Diffraction lines with similar interplanar distances are also 

present on the X-ray diffraction pattern of the enriched glauconite sample, however 

in this case they are much weaker (Fig. 3), which is due to the lower content of 

quartz. On both radiographs is also present a narrow diffraction line with an 

interplanar distance of 3,247¡, which refers to feldspar. The intensity of this 

diffraction zone is about twice times lower than in the second sample. On the 

radiograph of the sample of enriched glauconite is observed a range of wide weakly 

intensed diffraction lines with interplanar distances of 10,12; 4,95; 4,53; 4,38; 3,713; 

3,124; 2,577; 2,402 and 1,514 ¡. In addition, on the radiograph of the sample of 

enriched glauconite there are very wide dome-shaped diffraction zones in the range 

of angles 2q 45-50, 51-57, 62-67Ǔ. Such diffraction patterns are typical for poorly 

crystallized dispersed minerals. The position of the first diffraction reflex 10,12¡ 

indicates that it is a micaceous mineral, and the value of the intense reflex in the 

angles 73 - 75Ǔ2q, is equal to 1,514¡ ï what indicates that the mineral belongs to 

dioctahedral mica, which allows diagnosing it as glauconite. To confirm this, the 

mineral has a characteristic dark green color. Diffractograms of natural and 

magnetically enriched glauconite rocks from the Karachiyevetske deposit in 

Khmelnytskyi region are shown in Figures 2-3. 
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Fig. 2. Powder radiograph of glauconite rock in native form 

 

 
Fig. 3. Powder radiograph of glauconite rock enriched with magnetic separation 

 

Thus, the mineral composition of the rock is following: glauconite 70-75 wt. 

%, quartz 20 wt. %, feldspar about 4%. The samples also contain minor impurities 

of carbonates (calcite) and titanium oxides, which in total does not exceed 1-2% of 

the mass. The investigated unleaded gasoline grade A-92 was investigated using 

high performance gas chromatography ("Crystal 5000.2"), where nitrogen was used 

as a carrier gas. The obtained results were processed in the GAZOLIN program. The 

results of the chromatographic study of gasoline A-92 are shown in Figure 4. 
 

 
Fig. 4. Octane number indicators by research and motor methods of A-92 gasoline 

 

To study the stability of glauconite granulate in samples of hydrocarbon 

mixtures were used two types of samples of granular natural glauconite with 

different sintering time and temperature, which are: granular natural glauconite (Ű = 

2 h, T = 500Á C), and (Ű = 1 h, T = 400Á C). A sample of granular sorption material 

weighing 1 g was placed in a hydrocarbon mixture. Next, organoleptically observed 
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changes in the granules of the sorbent. The studies were performed at different 

intervals: the first for 10 days and the second for 6 months. 
 

 
Fig. 5. Fragment of the chromatogram of a sample of a hydrocarbon 

mixture purified with natural glauconite calcinedat 400Á C 

for 2 hours. (m = 0.3 g) with ultrasonic stirring Ű = 5 minutes  
 

The expediency of using ultrasonic mixing of hydrocarbon suspension is 

studied and experimentally substantiated in the work. In this case, one sample was 

examined chromatographically, without mixing it and leaving for 20 minutes; the 

second was stirred by ultrasound for 5 minutes, and the third was shaken for 20 

minutes. The next step was to filter, centrifuge and chromatograph the purified 

sample of the hydrocarbon mixture. Therefore, according to research, after 

purification of fuel with natural glauconite, the CO content (%) decreases at blank 

mode for purified gasoline A-92 from 4.78 to 0.19, ʉʆ2 content decreases from 

12.18 to 8.56, and hydrocarbon content (ppm) decreases from 0.503 to 0.465. In the 

active mode of the engine, the CO content varies from 2.76 to 1.32, ʉʆ2 from 13.37 

to 10.24, and hydrocarbons from 0.377 to 0.299. The obtained results give grounds 

to claim that natural glauconites can be used in the production of high quality motor 

fuels and with reduced toxicity, which will improve environmental safety. 
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ʋɼʂ 677.016 
ɽʂʆʃʆɻɯʏʅɸ ɹɽɿʇɽʏʅɯʉʊʔ ʊɽʂʉʊʀʃʔʅʀʍ ʄɸʊɽʈɯɸʃɯɺ 

ɿ ɸʅʊʀʄɯʂʈʆɹʅʀʄʀ ɺʃɸʉʊʀɺʆʉʊʗʄʀ 
ɯ.ɸ. ʄɸʈʊʀʈʆʉʗʅ 

ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
ʆ.ɺ. ʇɸʍʆʃʖʂ 

ʃʫʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʧʨʦʙʣʝʤʘ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʯʥʦʩʪʽ ʪʘ 

ʛʽʛʽʻʥʽʯʥʦʩʪʽ ʦʜʷʛʦʚʠʭ ʪʘ ʽʥʰʠʭ ʪʠʧʽʚ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʠʚʘʙʣʶʻ ʟʥʘʯʥʫ 

ʫʚʘʛʫ ʩʧʝʮʽʘʣʽʩʪʽʚ ʪʝʢʩʪʠʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɸʜʞʝ, ʚʩʝ ʯʘʩʪʽʰʝ ʟôʷʚʣʷʶʪʴʩʷ 

ʧʫʙʣʽʢʘʮʽʾ ʧʨʦ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʪʝʢʩʪʠʣʶ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ, ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ ʚ 

ʩʚʽʪʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʧʨʠʜʽʣʷʻʪʴʩʷ ʪʝʢʩʪʠʣʴʥʠʤ ʤʘʪʝʨʽʘʣʘʤ ʟ ʘʥʪʠʤʽʢʨʦʙʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʦʩʢʽʣʴʢʠ ʪʝʢʩʪʠʣʴ ʤʦʞʝ ʩʧʨʠʷʪʠ ʧʝʨʝʜʘʯʽ ʧʘʪʦʛʝʥʽʚ [1, 2]. 

ɺ ʋʢʨʘʾʥʽ ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʪʝʢʩʪʠʣʴʥʠʭ ʚʠʨʦʙʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ 

ʨʘʤʢʘʭ ɼʝʨʞʘʚʥʠʭ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ ʪʘ ʧʨʘʚʠʣ çʄʘʪʝʨʽʘʣʠ ʪʘ ʚʠʨʦʙʠ 
ʪʝʢʩʪʠʣʴʥʽ, ʰʢʽʨʷʥʽ ʽ ʭʫʪʨʦʚʽ. ʆʩʥʦʚʥʽ ʛʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠè ʪʘ ɼʉʊʋ4239-2003 

çʄʘʪʝʨʽʘʣʠ ʪʘ ʚʠʨʦʙʠ ʪʝʢʩʪʠʣʴʥʽ ʽ ʰʢʽʨʷʥʽ ʧʦʙʫʪʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʆʩʥʦʚʥʽ 

ʛʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠè ʽ ʨʝʛʫʣʶʶʪʴʩʷ ʥʦʨʤʫʚʘʥʥʷʤ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʩʢʣʘʜʽ 

ʚʠʨʦʙʽʚ; ʥʦʨʤʫʚʘʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ ʛʽʛʨʦʩʢʦʧʽʯʥʦʩʪʽ, ʧʦʚʽʪʨʦʧʨʦʥʠʢʥʦʩʪʽ, 

ʧʠʪʦʤʦʛʦ ʧʦʚʝʨʭʥʝʚʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʧʦʨʫ ʪʘ ʨʽʚʝʥʴ pH; ʥʦʨʤʫʚʘʥʥʷʤ ʚʤʽʩʪʫ 

ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʪʘ ʤʽʛʨʘʮʽʾ ʾʭ ʟ ʧʨʦʜʫʢʮʽʾ ʜʦ ʪʽʣʘ ʣʶʜʠʥʠ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ (ʚʤʽʩʪ ʚʽʣʴʥʦʛʦ ʽ ʟʜʘʪʥʦʛʦ ʯʘʩʪʢʦʚʦ ʚʠʜʽʣʷʪʠʩʷ ʬʦʨʤʘʣʴʜʝʛʽʜʫ; 

ʟʘʣʠʰʢʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʱʦ ʟʜʘʪʥʽ ʝʢʩʪʨʘʛʫʚʘʪʠʩʷ, ʚʤʽʩʪ ʧʝʩʪʠʮʠʜʽʚ; ʚʤʽʩʪ 

ʧʝʥʪʘʭʣʦʨʬʝʥʦʣʫ, ʘʟʦʙʘʨʚʥʠʢʽʚ ʪʘ ʭʣʦʨʦʨʛʘʥʽʯʥʠʭ ʥʦʩʽʾʚ; ʥʘʷʚʥʽʩʪʴ ʟʘʧʘʭʫ 

ʪʦʱʦ) [3]. ɼʘʥʽ ʨʝʯʦʚʠʥʠ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠʩʷ ʥʝ ʪʽʣʴʢʠ ʚ ʪʝʢʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʘʭ, ʘʣʝ ʡ ʚ ʙʽʦʮʠʜʥʠʭ ʨʝʯʦʚʠʥʘʭ, ʷʢʠʤʠ ʦʙʨʦʙʣʷʶʪʴʩʷ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ 

ʜʦʩʣʽʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʯʥʦʩʪʽ ʮʝʣʶʣʦʟʦʚʤʽʩʥʠʭ ʪʝʢʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʟ ʘʥʪʠʤʽʢʨʦʙʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʻ ʘʢʪʫʘʣʴʥʠʤ ʥʘʫʢʦʚʦʶ ʟʘʜʘʯʝʶ, 

ʦʩʢʽʣʴʢʠ ʚʽʜʩʫʪʥʽʩʪʴ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʻ ʚʘʛʦʤʦʶ ʩʢʣʘʜʦʚʦʶ ʪʝʢʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. 

ɺ ʷʢʦʩʪʽ ʦʙôʻʢʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʦʙʨʘʥʽ ʙʘʚʦʚʥʷʥʽ ʪʘ ʙʘʚʦʚʥʷʥʦ-

ʧʦʣʽʝʩʪʝʨʥʽ ʪʢʘʥʠʥʠ, ʧʨʦʩʦʯʝʥʽ ʙʽʦʮʠʜʥʠʤ ʧʨʝʧʘʨʘʪʦʤ ʪʽʦʩʫʣʴʬʦʥʘʪʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ï ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪʦʤ (ʜʘʣʽ ï ɽʊʉ). ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 1. 
 

ʊʘʙʣʠʮʷ 1 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʢʘʥʠʥ, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ 

ʅʦʤʝʨ 

ʟʨʘʟʢʘ 

ɺʦʣʦʢʥʠʩʪʠʡ 

ʩʢʣʘʜ, % 

ʇʦʚʝʨʭʥʝʚʘ 

ʛʫʩʪʠʥʘ, 

ʛ/ʤ2 

ʑʽʣʴʥʽʩʪʴ ʈ, ʯʠʩʣʦ 

ʥʠʪʦʢ ʥʘ 10 ʩʤ 

ʃʽʥʽʡʥʘ ʛʫʩʪʠʥʘ 

ʥʠʪʦʢ, ʊ, ʪʝʢʩ ɺʠʜ ʬʘʨʙʫʚʘʥʥʷ 
ʦʩʥʦʚʘ ʫʪʦʢ ʦʩʥʦʚʘ ʫʪʦʢ 

1 ʙʘʚʦʚʥʷʥʘ, 100 245 307 292 49 38 ʛʣʘʜʢʦʬʘʨʙʦʚʘʥʘ 

2 
ʙʘʚʦʚʥʷʥʦ-

ʧʦʣʽʝʩʪʝʨʥʘ 50/50 
245 292 220 42 25 ʛʣʘʜʢʦʬʘʨʙʦʚʘʥʘ 

 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʦʙʨʦʙʣʝʥʠʭ ʙʽʦʮʠʜʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ, ʥʘʤʠ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʚ 

ɯʥʩʪʠʪʫʪʽ ʙʽʦʣʦʛʽʾ ʧʽʚʜʝʥʥʠʭ ʤʦʨʽʚ ʽʤʝʥʽ ʆ.ʆ. ʂʦʚʘʣʝʚʩʴʢʦʛʦ ʅɸʅ ʋʢʨʘʾʥʠ (ʤ. 

https://teacode.com/online/udc/67/677.016.html
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ʆʜʝʩʘ) ʪʘ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʭʽʤʽʢʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʋʢʨʘʾʥʩʴʢʦʛʦ 

ʥʘʫʢʦʚʦʛʦ ʮʝʥʪʨʫ ʝʢʦʣʦʛʽʾ (ʤ. ʆʜʝʩʘ) ʧʨʠ ʄʽʥʽʩʪʝʨʩʪʚʽ ʝʢʦʣʦʛʽʾ ʽ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ. ɺʠʟʥʘʯʘʣʠ ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʨʽʚʥʦʚʘʞʥʦʶ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʧʘʨʦʚʦʾ ʬʘʟʠ. 

ɺ ʪʘʙʣʠʮʽ 2 ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʝʢʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʟ ʙʽʦʮʠʜʥʦʶ ʦʙʨʦʙʢʦʶ ʥʘ ʥʘʷʚʥʽʩʪʴ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ. 
 

ʊʘʙʣʠʮʷ 2 - ʈʝʟʫʣʴʪʘʪʠ ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʥʘʷʚʥʽʩʪʴ 
ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ 

ˉ ʟ/ʧ ʊʦʢʩʠʯʥʽ ʨʝʯʦʚʠʥʠ  
ɺʠʤʦʛʠ  ɽʂʆ-ʊɽʂʉ-100, ʤʘʩʦʚʘ 

ʯʘʩʪʢʘ, ʤʛ/ʛ ʥʝ ʙʽʣʴʰʝ [4] 

ʌʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ, ʤʛ/ʣ 

ɿʨʘʟʦʢ ˉ1 ɿʨʘʟʦʢ ˉ2 

1. ʌʦʨʤʘʣʴʜʝʛʽʜ 0,05 <0,02 <0,01 

2. ɻʝʢʩʘʤʝʪʠʣʝʥʜʽʘʤʽʥ 0,01 ʥʝ ʚʠʷʚʣʝʥʦ ʥʝ ʚʠʷʚʣʝʥʦ 

3. ʂʘʧʨʦʣʘʢʪʘʤ 1,0 ʥʝ ʚʠʷʚʣʝʥʦ ʥʝ ʚʠʷʚʣʝʥʦ 

4. ʇʨʦʧʽʣʦʚʠʡ ʩʧʠʨʪ 0,25 ʥʝ ʚʠʷʚʣʝʥʦ ʥʝ ʚʠʷʚʣʝʥʦ 

5. ɯʟʦʧʨʦʧʽʣʦʚʠʡ ʩʧʠʨʪ 0,25 ʥʝ ʚʠʷʚʣʝʥʦ ʥʝ ʚʠʷʚʣʝʥʦ 

6. ɹʫʪʠʣʦʚʠʡ ʩʧʠʨʪ 0,1 ʥʝ ʚʠʷʚʣʝʥʦ ʥʝ ʚʠʷʚʣʝʥʦ 

7. ɯʟʦʙʫʪʠʣʦʚʠʡ ʩʧʠʨʪ 0,15 ʥʝ ʚʠʷʚʣʝʥʦ ʥʝ ʚʠʷʚʣʝʥʦ 

8. ɹʝʥʟʦʣ 0,5 ʥʝ ʚʠʷʚʣʝʥʦ ʥʝ ʚʠʷʚʣʝʥʦ 

9. ʊʦʣʫʦʣ 0,5 ʥʝ ʚʠʷʚʣʝʥʦ ʥʝ ʚʠʷʚʣʝʥʦ 

10. ʂʩʠʣʦʣ 0,05 ʥʝ ʚʠʷʚʣʝʥʦ ʥʝ ʚʠʷʚʣʝʥʦ 

11. ɸʮʝʪʦʥ 2,2 ʥʝ ʚʠʷʚʣʝʥʦ ʥʝ ʚʠʷʚʣʝʥʦ 
 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ, ʚʤʽʩʪ ʬʦʨʤʘʣʴʜʝʛʽʜʫ ʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʪʝʢʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʘʭ ʙʫʚ ʚ ʤʝʞʘʭ ʥʦʨʤʠ, ʘ ʨʝʰʪʘ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ï ʚʟʘʛʘʣʽ ʥʝ ʚʠʷʚʣʝʥʦ. 

ɼʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʪʘʢʦʞ ʚʢʘʟʫʶʪʴ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʨʘʥʦʛʦ ʥʘʤʠ 

ʙʽʦʮʠʜʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʜʣʷ ʪʝʢʩʪʠʣʶ ʙʝʟʧʝʯʥʝ ʜʣʷ ʞʠʪʪʷ ʣʶʜʠʥʠ, ʘʜʞʝ ʧʽʩʣʷ 

ʦʙʨʦʙʢʠ ʪʦʢʩʠʯʥʽ ʨʝʯʦʚʠʥʠ ʥʝ ʚʠʷʚʣʝʥʽ ʚ ʩʢʣʘʜʽ ʪʢʘʥʠʥ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʟʨʘʟʢʠ ʙʘʚʦʚʥʷʥʠʭ ʽ 

ʙʘʚʦʚʥʷʥʦ-ʧʦʣʽʝʩʪʝʨʥʠʭ ʪʝʢʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʦʙʨʦʙʣʝʥʠʭ ʙʽʦʮʠʜʥʠʤ 

ʧʨʝʧʘʨʘʪʦʤ ɽʊʉ, ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʨʠʪʝʨʽʷʤ ʙʝʟʧʝʯʥʦʩʪʽ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʽʜʪʚʝʨʜʠʣʠ, ʱʦ ʝʪʠʣʪʽʦʩʫʣʴʬʘʥʽʣʘʪ ʻ ʥʝʪʦʢʩʠʯʥʠʤ, ʦʩʢʽʣʴʢʠ ʧʦʢʘʟʥʠʢʠ ʜʦ ʽ 

ʧʽʩʣʷ ʦʙʨʦʙʢʠ ʟʘʣʠʰʠʣʠʩʴ ʽʜʝʥʪʠʯʥʠʤʠ, ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʜʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʪʝʢʩʪʠʣʴʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 
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ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʋɼʂ 338.24:640.41 
ɽʃɽʂʊʈʆʅʅɽ ʄɽʅʖ ʗʂ ɯʅʅʆɺɸʎɯʁʅʀʁ ʉʇʆʉɯɹ ɿɸʄʆɺʃɽʅʅʗ 

ʋ ɿɸʂʃɸɼɸʍ ʈɽʉʊʆʈɸʅʅʆɻʆ ɻʆʉʇʆɼɸʈʉʊɺɸ 
ʆ. ɸ. ɹʆɼʅɸʈʋʂ, ɯ. ɸ. ʂʆʏɽʈɻɸ, ɸ. ʉ. ʆʈɽʃ, ɼ. ɺ. ʂʆʈɾɽʅɯɺʉʔʂʀʁ 

ɼʦʥʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʝʢʦʥʦʤʽʢʠ 
ʽ ʪʦʨʛʽʚʣʽ ʽʤʝʥʽ ʄʠʭʘʡʣʘ ʊʫʛʘʥ-ɹʘʨʘʥʦʚʩʴʢʦʛʦ 

 

ʅʠʥʽ ʙʫʜʴ-ʷʢʘ ʩʬʝʨʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʦʪʨʝʙʫʻ ʨʦʟʚʠʪʢʫ ʪʘ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʜʣʷ ʩʧʨʦʱʝʥʥʷ ʨʦʙʦʪʠ, ʷʢʫ ʚʠʢʦʥʫʶʪʴ ʣʶʜʠ, ʪʦʤʫ ʩʬʝʨʘ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚ ʨʝʩʪʦʨʘʥʘʭ ʧʦʚʠʥʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ. ɺʨʘʭʦʚʫʶʯʠ 

ʧʨʠʩʢʦʨʝʥʠʡ ʪʝʤʧ ʩʫʯʘʩʥʦʛʦ ʞʠʪʪʷ, ʢʦʣʠ ʢʦʞʥʘ ʩʝʢʫʥʜʘ ʥʘ ʨʘʭʫʥʢʫ, ʙʘʛʘʪʦ 

ʣʶʜʝʡ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʟʘʜʦʚʦʣʝʥʽ ʷʢʽʩʪʶ ʪʘ ʰʚʠʜʢʽʩʪʶ ʥʘʜʘʥʠʭ ʾʤ ʧʦʩʣʫʛ ʫ 

ʟʘʢʣʘʜʘʭ ʨʝʩʪʦʨʘʥʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʋ ʙʦʨʦʪʴʙʽ ʟ ʮʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʤʦʞʫʪʴ 

ʜʦʧʦʤʦʛʪʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ. ʉʘʤʝ ʪʦʤʫ ʥʠʥʽ ʟʥʘʯʥʦ ʟʨʦʩʣʘ ʢʽʣʴʢʽʩʪʴ 

ʟʘʢʣʘʜʽʚ, ʷʢʽ ʥʘʤʘʛʘʶʯʠʩʴ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ ʯʘʩʫ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, 

ʟʘʧʨʦʚʘʜʞʫʶʪʴ ʪʘʢ ʟʚʘʥʽ ʝ-Menu (ʪʦʙʪʦ ʝʣʝʢʪʨʦʥʥʽ ʤʝʥʶ), ʱʦ ʻ ʘʥʘʣʦʛʦʤ 

ʧʘʧʝʨʦʚʦʛʦ. ɽʣʝʢʪʨʦʥʥʝ ʤʝʥʶ ï ʮʝ ʩʠʩʪʝʤʘ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʤʫʣʴʪʠʤʝʜʽʡʥʦʛʦ 

ʟʘʤʦʚʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʨʪʘʪʠʚʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʷʢʽ ʥʘʡʯʘʩʪʽʰʝ ʻ ʙʝʟʧʨʦʚʽʜʥʠʤʠ. 

ʊʘʢʝ ʤʝʥʶ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʟʘʤʦʚʣʝʥʥʷ ʩʪʨʘʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʥʩʦʨʥʠʭ 

ʝʢʨʘʥʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʥʘ ʦʩʥʦʚʽ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ iPad ʘʙʦ Android, ɽ-Menu 

ʨʦʟʤʽʱʫʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʩʪʦʣʽ ʚʽʜʚʽʜʫʚʘʯʘ ʘʙʦ ʙʽʣʷ ʥʴʦʛʦ, ʥʘ ʙʘʨʥʽʡ 

ʩʪʽʡʮʽ ʘʙʦ ʫ ʧʣʘʥʰʝʪʽ, ʷʢʠʡ ʛʦʩʪʷʤ ʧʽʜ ʯʘʩ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʨʦʧʦʥʫʻ ʦʬʽʮʽʘʥʪ. 

ʋ ʩʚʽʪʽ ʝʣʝʢʪʨʦʥʥʽ ʤʝʥʶ ʚʞʝ ʜʘʚʥʦ ʧʦʯʘʣʠ ʚʠʪʽʩʥʷʪʠ ʧʘʧʝʨʦʚʽ.  

ɺʧʝʨʰʝ ʽʥʪʝʨʘʢʪʠʚʥʝ ʤʝʥʶ ʚʧʨʦʚʘʜʞʝʥʦ ʚ ʨʝʩʪʦʨʘʥʽ çGlobal Mundo 

Tapasè (ʉʽʜʥʝʡ, ɸʚʩʪʨʘʣʽʷ). ʈʷʜ ʨʝʩʪʦʨʘʥʽʚ ɭʚʨʦʧʠ, ʉʐɸ ʪʘ ʗʧʦʥʽʾ ʪʘʢʦʞ 

ʚʠʧʨʦʙʦʚʫʶʪʴ ʥʦʚʫ ʪʝʭʥʦʣʦʛʽʶ ʟʘʤʦʚʣʝʥʥʷ ʩʪʨʘʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʥʩʦʨʥʠʭ 

ʝʢʨʘʥʽʚ: ʨʝʩʪʦʨʘʥʠ ʤʝʨʝʞʽ çHipè (ʤ. ʅʴʶ-ʁʦʨʢ), ʨʝʩʪʦʨʘʥʠ çInamoè ʪʘ çPan 

Asianè (ʤ. ʃʦʥʜʦʥ), ʨʝʩʪʦʨʘʥ ʰʚʠʜʢʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ çBaggerè (ʤ. 

ʅʶʨʥʙʝʨʛ). ɺ ɯʟʨʘʾʣʽ, ɹʝʣʴʛʽʾ ʪʘ ʌʨʘʥʮʽʾ ʚʞʝ ʨʦʟʧʦʯʘʣʠ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʤʝʥʶ ʚ ʩʫʰʽ-ʙʘʨʘʭ, ʧʘʙʘʭ ʡ ʩʽʤʝʡʥʠʭ ʨʝʩʪʦʨʘʥʘʭ, ʧʨʠʢʣʘʜʦʤ ʻ 

ʨʝʩʪʦʨʘʥ çFrameè (ʤ. ʊʝʣʴ-ɸʚʽʚ). ʑʦʜʦ ʋʢʨʘʾʥʠ, ʪʦ ʝʣʝʢʪʨʦʥʥʠʤ ʤʝʥʶ ʥʘ 

ʩʴʦʛʦʜʥʽ ʦʙʣʘʜʥʘʥʦ ʚʩʴʦʛʦ ʜʝʢʽʣʴʢʘ ʟʘʢʣʘʜʽʚ ʨʝʩʪʦʨʘʥʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʟ ʥʠʭ 

çTransForse Cafeè ʪʘ çYoshiè (ʤ. ʂʠʾʚ) ʽ çPasta ʨroject&Umamiè (ʤ. ʍʘʨʢʽʚ). 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʽʩʥʫʶʪʴ ʪʘʢʽ ʚʘʨʽʘʥʪʠ ʚʠʢʦʥʘʥʥʷ ʩʠʩʪʝʤʠ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʤʝʥʶ: 

1. ʥʘ ʙʘʟʽ ʫʣʴʪʨʘʪʦʥʢʠʭ ʧʣʘʥʰʝʪʽʚ;  

2. ʥʘ ʙʘʟʽ ʩʪʘʮʽʦʥʘʨʥʠʭ ʤʦʥʦʙʣʦʢʽʚ, ʷʢʽ ʨʦʟʤʽʱʫʶʪʴ ʧʦʨʷʜ ʟʽ ʩʪʦʣʘʤʠ;  

3. ʥʘ ʙʘʟʽ eMenuTable ï ʩʪʦʣʫ ʽʟ ʚʤʦʥʪʦʚʘʥʠʤ ʩʝʥʩʦʨʥʠʤ ʜʠʩʧʣʝʻʤ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʤʝʥʶ ʤʘʻ ʨʷʜ ʩʫʪʪʻʚʠʭ ʧʝʨʝʚʘʛ ʷʢ ʜʣʷ 

ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʽ ʜʣʷ ʚʣʘʩʥʠʢʽʚ ʟʘʢʣʘʜʽʚ ʨʝʩʪʦʨʘʥʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʘ ʩʘʤʝ: 
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ï ɿʨʫʯʥʠʡ ʽʥʪʝʨʬʝʡʩ, ʷʢʠʤ ʙʝʟ ʟʥʘʯʥʠʭ ʟʫʩʠʣʴ ʤʦʞʫʪʴ ʢʦʨʠʩʪʫʚʘʪʠʩʷ, ʷʢ 

ʤʦʣʦʜʴ, ʪʘʢ ʡ ʣʶʜʠ ʩʪʘʨʰʦʛʦ ʚʽʢʫ. ɿʘʚʜʷʢʠ ʥʴʦʤʫ ʩʧʦʞʠʚʘʯ ʥʝ ʯʝʢʘʶʯʠ ʦʬʽʮʽʘʥʪʘ 

ʤʦʞʝ ʚʽʜʨʘʟʫ ʟʨʦʙʠʪʠ ʟʘʤʦʚʣʝʥʥʷ, ʩʘʤʦʩʪʽʡʥʦ ʪʘ ʰʚʠʜʢʦ ʦʪʨʠʤʘʪʠ ʜʦʜʘʪʢʦʚʫ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʫʣʽʥʘʨʥʫ ʧʨʦʜʫʢʮʽʶ ʟʘʢʣʘʜʫ: ʩʢʣʘʜ ʽʥʛʨʝʜʽʻʥʪʽʚ, ʨʝʮʝʧʪʫʨʫ, 

ʝʥʝʨʛʝʪʠʯʥʫ ʮʽʥʥʽʩʪʴ, ʩʧʦʩʽʙ ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʦʱʦ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʤʝʥʶ, ʧʘʧʝʨʦʚʝ ʤʝʥʶ ʥʝ ʤʘʻ ʪʘʢʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʚʥʘʩʣʽʜʦʢ ʩʚʦʻʾ ʦʙʤʝʞʝʥʦʩʪʽ. 

ï ʄʦʞʣʠʚʽʩʪʴ ʩʧʦʞʠʚʘʯʘʤ ʩʘʤʠʤ ʚʠʙʠʨʘʪʠ ʥʝʦʙʭʽʜʥʽ ʾʤ ʩʪʨʘʚʠ, 

ʧʝʨʝʪʷʛʫʶʯʠ ʾʭ ʟ ʤʝʥʶ, ʫ ʧʦʣʝ ʟʘʤʦʚʣʝʥʥʷ, ʧʦʙʘʯʠʪʠ ʩʫʤʫ ʢʘʣʦʨʽʡ ʪʠʭ ʩʪʨʘʚ, ʷʢʽ 

ʦʙʨʘʣʠ, ʽ ʟʘʛʘʣʴʥʫ ʩʫʤʫ ʟʘʤʦʚʣʝʥʥʷ. ʗʢʱʦ ʱʦʩʴ ʥʝ ʚʣʘʰʪʦʚʫʻ, ʤʦʞʥʘ ʣʝʛʢʦ 

ʚʠʜʘʣʠʪʠ ʽ ʚʠʙʨʘʪʠ ʱʦʩʴ ʽʥʰʝ ʜʦ ʧʦʜʘʯʽ ʟʘʤʦʚʣʝʥʥʷ. ʇʽʩʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʩʚʦʛʦ 

ʚʠʙʦʨʫ, ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʟʘʤʦʚʣʝʥʥʷ ʧʝʨʝʜʘʻʪʴʩʷ ʜʦ ʢʫʭʥʽ. ɺ ʦʯʽʢʫʚʘʥʥʽ ʟʘʤʦʚʣʝʥʥʷ 

ʤʦʞʥʘ ʥʝ ʚʠʪʨʘʯʘʪʠ ʯʘʩ ʜʘʨʝʤʥʦ, ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝ-Menu ʜʦʟʚʦʣʷʻ 

ʚʽʜʚʽʜʫʚʘʯʫ ʧʝʨʝʚʽʨʠʪʠ ʝʣʝʢʪʨʦʥʥʫ ʧʦʰʪʫ ʘʙʦ ʟʚôʷʟʘʪʠʩʷ ʟ ʜʨʫʟʷʤʠ ʧʦ ʩʢʘʡʧʫ, 

ʧʦʛʨʘʪʠ ʚ ʽʛʨʠ, ʧʦʯʠʪʘʪʠ ʥʦʚʠʥʠ, ʘʥʝʢʜʦʪʠ, ʧʦʩʣʫʭʘʪʠ ʤʫʟʠʢʫ ʯʠ ʧʦʜʠʚʠʪʠʩʷ ʚʽʜʝʦ. 

ï ɿʤʝʥʰʫʻ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʥʝʧʦʨʦʟʫʤʽʥʴ ʤʽʞ ʦʬʽʮʽʘʥʪʦʤ ʪʘ ʢʣʽʻʥʪʦʤ, 

ʪʦʤʫ ʱʦ ʩʢʦʨʦʯʫʻʪʴʩʷ ʯʘʩ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʩʧʦʞʠʚʘʯʝʤ ʪʘ ʦʙʩʣʫʛʦʚʫʶʯʠʤ 

ʧʝʨʩʦʥʘʣʦʤ, ʪʘʢ ʷʢ ʜʦ ʨʦʙʦʪʠ ʦʬʽʮʽʘʥʪʘ ʚʭʦʜʠʪʴ ʣʠʰʝ ʧʨʠʥʝʩʪʠ ʟʘʤʦʚʣʝʥʥʷ ʪʘ 

ʧʨʠʙʨʘʪʠ ʟʽ ʩʪʦʣʘ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʢʽʣʴʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ 

ʟʘʢʣʘʜʫ ʩʢʦʨʦʯʫʻʪʴʩʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ï ɺʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʤʝʥʶ ʱʦʜʦ ʟʤʽʥʠ ʩʪʨʘʚ, ʢʦʣʠʚʘʥʥʷ ʮʽʥ, 

ʟʤʽʥʠ ʜʠʟʘʡʥʫ ʤʝʥʶ ʻ ʥʘʙʘʛʘʪʦ ʧʨʦʩʪʽʰʠʤ ʪʘ ʟʨʫʯʥʽʰʠʤ ʽ ʤʝʥʰ ʟʘʪʨʘʪʥʠʤ ʜʣʷ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʥʽʞ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʘʧʝʨʦʚʦʛʦ ʤʝʥʶ (ʧʝʨʝʜʨʫʢʫʚʘʥʥʷ ʤʝʥʶ 

ʟʘʡʤʘʻ ʟʥʘʯʥʠʡ ʯʘʩ ʽ ʢʦʰʪʫʻ ʟʥʘʯʥʠʭ ʛʨʦʰʝʡ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʯʘʩʪʦʤʫ ʦʥʦʚʣʝʥʥʽ).  

ʇʨʦʪʝ, ʝʣʝʢʪʨʦʥʥʝ ʤʝʥʶ, ʷʢ ʡ ʽʥʰʠʡ ʧʨʝʜʤʝʪ, ʥʝ ʤʦʞʝ ʤʘʪʠ ʣʠʰʝ 

ʧʝʨʝʚʘʛʠ, ʚʦʥʦ ʤʘʻ ʡ ʥʝʜʦʣʽʢʠ. ɿʦʢʨʝʤʘ, ʝʣʝʢʪʨʦʥʥʝ ʤʝʥʶ ï ʮʝ ʢʦʤʧôʶʪʝʨʥʘ 

ʧʨʦʛʨʘʤʘ, ʷʢʘ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʨʪʘʪʠʚʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʘ ʟʥʘʯʠʪʴ ʡ 

ʥʝʤʦʞʣʠʚʦ ʟʦʚʩʽʤ ʚʠʢʣʶʯʠʪʠ ʟʙʦʾ ʫ ʨʦʙʦʪʽ ʧʨʦʛʨʘʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʨʽʟʥʠʭ ʥʘʩʣʽʜʢʽʚ (ʥʝʢʦʨʝʢʪʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʪʨʘʚ, ʥʝʧʨʘʚʠʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ 

ʢʽʥʮʝʚʦʾ ʩʫʤʠ ʯʝʢʫ, ʥʝ ʦʪʨʠʤʘʥʥʷ ʢʫʭʥʝʶ ʟʘʤʦʚʣʝʥʥʷ ʪʘ ʽʥʰʽ). ɼʣʷ ʚʠʨʽʰʝʥʥʷ 

ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʥʝʦʙʭʽʜʥʝ ʧʦʩʪʽʡʥʝ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ ʪʘ ʩʫʧʨʦʚʦʜʞʝʥʥʷ 

ʧʨʦʛʨʘʤʽʩʪʽʚ, ʱʦ ʥʝʩʝ ʟʘ ʩʦʙʦʶ ʜʦʜʘʪʢʦʚʽ ʚʠʪʨʘʪʠ. ʊʘʢʦʞ ʟʤʝʥʰʝʥʥʷ ʚʟʘʻʤʦʜʽʾ 

ʤʽʞ ʢʣʽʻʥʪʦʤ ʪʘ ʦʬʽʮʽʘʥʪʦʤ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ ʻ ʧʝʨʝʚʘʛʦʶ, ʪʦʤʫ ʱʦ ʪʦʜʽ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʨʝʩʫʨʩʦʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʦʬʽʮʽʘʥʪʘ, ʧʨʦʪʝ ʟ ʽʥʰʦʛʦ ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʷʢ ʥʝʜʦʣʽʢ. ʂʣʽʻʥʪʫ ʟʥʘʯʥʦ ʩʢʣʘʜʥʽʰʝ ʦʪʨʠʤʘʪʠ ʚʩʶ ʥʝʦʙʭʽʜʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʩʪʦʩʦʚʥʦ ʩʪʨʘʚʠ ʪʘ ʧʦʨʘʜʫ ʚʽʜʥʦʩʥʦ ʪʦʛʦ, ʷʢʘ ʩʪʨʘʚʘ ʢʨʘʱʘ, ʘ 

ʪʘʢʦʞ ʚʥʦʩʠʪʠ ʟʤʽʥʠ ʜʦ ʾʾ ʩʢʣʘʜʫ (ʥʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʥʘ ʷʢʠʡʩʴ ʢʦʤʧʦʥʝʥʪ ʫ 

ʣʶʜʠʥʠ ʘʣʝʨʛʽʷ ï ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʧʨʦ ʟʘʤʽʥʫ ʡʦʛʦ ʽʥʰʠʤ ʘʙʦ ʚʠʢʣʶʯʝʥʥʷ). 

ʊʦʤʫ ʧʦʪʨʽʙʥʦ, ʱʦʙ ʩʧʦʞʠʚʘʯ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟ ʝʣʝʢʪʨʦʥʥʠʤ ʤʝʥʶ ʥʘ ʙʫʜʴ-

ʷʢʠʭ ʡʦʛʦ ʝʪʘʧʘʭ ʤʘʚ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʣʠʢʘʪʠ ʦʬʽʮʽʘʥʪʘ ʜʣʷ ʜʦʧʦʤʦʛʠ ʟ 

ʦʩʚʦʻʥʥʷʤ ʤʝʥʶ, ʚʠʙʦʨʦʤ ʩʪʨʘʚʠ ʯʠ ʟʘʤʦʚʣʝʥʥʷʤ ʜʦʜʘʪʢʦʚʠʭ ʧʦʩʣʫʛ. 
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ʅʠʥʽ ʙʘʛʘʪʦ ʘʥʘʣʽʪʠʢʽʚ ʧʝʨʝʜʙʘʯʘʶʪʴ, ʱʦ ʜʫʞʝ ʩʢʦʨʦ ʙʽʣʴʰʽʩʪʴ 

ʨʝʩʪʦʨʘʥʽʚ ʧʝʨʝʡʜʝ ʥʘ ʽʥʪʝʨʘʢʪʠʚʥʝ ʤʝʥʶ, ʧʝʨʝʚʘʛʠ ʷʢʠʭ ʧʝʨʝʜ ʩʪʘʥʜʘʨʪʥʠʤʠ 

ʧʨʦʩʪʦ ʙʝʟʟʘʧʝʨʝʯʥʽ. ɸʥʘʣʽʟ ʜʞʝʨʝʣ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʤʝʥʶ ʚ ʟʘʢʣʘʜʘʭ ʨʝʩʪʦʨʘʥʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ 

ʟʙʽʣʴʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʧʦʩʪʽʡʥʠʭ ʚʽʜʚʽʜʫʚʘʯʽʚ ʪʘ ʧʽʜʚʠʱʠʪʠ ʜʦʭʽʜ ʟʘʢʣʘʜʫ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʚʠʱʝʚʠʢʣʘʜʝʥʝ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚ ʩʫʯʘʩʥʠʭ 

ʫʤʦʚʘʭ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʩʪʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʤʝʥʶ ʫ ʚʽʪʯʠʟʥʷʥʠʭ ʨʝʩʪʦʨʘʥʘʭ, ʷʢʝ ʩʪʘʥʝ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʟʘʤʦʚʣʝʥʴ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʽʜʚʠʱʠʪʴ ʨʽʚʝʥʴ 

ʦʨʛʘʥʽʟʘʮʽʾ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʜʦʧʦʤʦʞʝ ʟʙʝʨʝʛʪʠ ʨʝʩʫʨʩʦʟʘʙʝʟʧʝʯʝʥʽʩʪʴ 

ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ, ʩʧʨʦʩʪʠʪʴ ʨʦʟʨʘʭʫʥʢʠ ʤʽʞ ʟʘʢʣʘʜʦʤ ʪʘ ʢʣʽʻʥʪʘʤʠ, 

ʱʦ ʩʧʨʠʷʪʠʤʝ ʨʦʩʪʫ ʧʦʟʠʪʠʚʥʦʾ ʜʫʤʢʠ ʢʣʽʻʥʪʽʚ, ʩʢʦʨʦʪʠʪʴ ʚʠʪʨʘʪʠ ʥʘ ʟʘʤʽʥʫ 

ʤʝʥʶ (ʫ ʨʘʟʽ ʟʤʽʥʠ ʮʽʥ ʘʙʦ ʘʩʦʨʪʠʤʝʥʪʫ), ʟôʷʚʣʷʪʴʩʷ ʜʦʜʘʪʢʦʚʽ ʟʘʩʦʙʠ ʨʝʢʣʘʤʠ, 

ʧʦʰʠʨʝʥʥʷ ʙʨʝʥʜʫ. ʊʘʢʦʞ ʝʣʝʢʪʨʦʥʥʝ ʤʝʥʶ ʟʘʙʝʟʧʝʯʠʪʴ ʝʬʝʢʪʠʚʥʫ ʜʽʷʣʴʥʽʩʪʴ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʟʙʽʣʴʰʠʪʴ ʧʨʠʙʫʪʦʢ ʪʘ ʢʽʣʴʢʽʩʪʴ ʟʘʮʽʢʘʚʣʝʥʠʭ ʚʽʜʚʽʜʫʚʘʯʽʚ. 

ʇʨʦʪʝ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʤʝʥʶ ʧʦʪʨʝʙʫʶʪʴ ʥʝ 

ʚʩʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʨʝʩʪʦʨʘʥʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ɼʦʮʽʣʴʥʽʰʝ ʮʝ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʚʧʨʦʚʘʜʠʪʠ ʫ ʨʝʩʪʦʨʘʥʘʭ (ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʡʦʛʦ ʪʠʧʫ). 
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ʈʆɿʈʆɹʂɸ ʊɽʍʅʆʃʆɻɯɰ ʉʀʈʅʆɻʆ ʇʈʆɼʋʂʊʋ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ 

ɼʀʂʆʈʆʉʃʆɰ ʉʀʈʆɺʀʅʀ ʆɹʃɯʇʀʍʀ ɯ ʂʈʆʇʀɺʀ 

ʆ. ɸ. ɹʆɼʅɸʈʋʂ, ɸ. ɺ. ʂʋʂʋʈʋɿɸ, ʆ. ɺ. ɻɸʁɼɸɭʅʂʆ 

ɼʦʥʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʝʢʦʥʦʤʽʢʠ 

ʽ ʪʦʨʛʽʚʣʽ ʽʤʝʥʽ ʄʠʭʘʡʣʘ ʊʫʛʘʥ-ɹʘʨʘʥʦʚʩʴʢʦʛʦ 
 

ʆʜʠʥ ʟ ʥʘʧʨʷʤʢʽʚ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʱʦ ʥʘʡʙʽʣʴʰ ʨʦʟʚʠʚʘʶʪʴʩʷ, 

ï ʚʠʨʦʙʥʠʮʪʚʦ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʙʘʛʘʯʝʥʠʭ 

ʩʠʨʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʩʪʘʻ ʘʢʪʫʘʣʴʥʦʶ ʨʦʟʨʦʙʢʘ ʩʠʨʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʠʢʦʨʦʩʣʦʾ ʩʠʨʦʚʠʥʠ ʟ ʚʠʩʦʢʦʶ ʭʘʨʯʦʚʦʶ ʽ ʙʽʦʣʦʛʽʯʥʦʶ 

ʮʽʥʥʽʩʪʶ. ɼʦ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʜʣʷ ʟʙʘʛʘʯʝʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʭʘʨʯʦʚʠʭ ʜʦʙʘʚʦʢ ʚʽʜʥʦʩʷʪʴʩʷ 

ʷʛʦʜʠ ʦʙʣʽʧʠʭʠ. ɺʦʥʠ ʤʽʩʪʷʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʽʪʘʤʽʥʽʚ, ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ, 

ʧʨʦʩʪʠʭ ʮʫʢʨʽʚ ʽ ʧʝʢʪʠʥʽʚ. ɼʦ ʾʾ ʩʢʣʘʜʫ ʚʭʦʜʷʪʴ ʨʽʟʥʽ ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ: 

ʘʩʢʦʨʙʽʥʦʚʘ, ʷʙʣʫʯʥʘ, ʚʠʥʥʦʢʘʤ'ʷʥʘ, ʣʠʤʦʥʥʘ, ʬʦʣʽʻʚʘ, ʥʽʢʦʪʠʥʦʚʘ, ʘ ʪʘʢʦʞ 

ʝʬʽʨʥʽ ʦʣʽʾ, ʚʽʪʘʤʽʥʠ (ʪʽʘʤʽʥ, ʨʠʙʦʬʣʘʚʽʥ, ʢʘʨʦʪʠʥʦʾʜʠ, ʪʦʢʦʬʝʨʦʣ, ʭʦʣʽʥ). ʎʝ 

ʜʦʟʚʦʣʷʻ ʨʦʟʛʣʷʜʘʪʠ ʦʙʣʽʧʠʭʫ ʷʢ ʮʽʥʥʫ ʭʘʨʯʦʚʫ ʩʠʨʦʚʠʥʫ ʜʣʷ ʣʽʢʫʚʘʣʴʥʠʭ, 

ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʪʘ ʽʥʰʠʭ ʮʽʣʝʡ. ʆʙʣʽʧʠʭʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʧʦʣʽʚʽʪʘʤʽʥʥʘ 

ʨʦʩʣʠʥʘ, ʷʢ ʘʥʪʠʤʽʢʨʦʙʥʠʡ ʟʘʩʽʙ, ʷʢ ʧʨʦʪʠʧʨʦʤʝʥʝʚʠʡ ʟʘʩʽʙ, ʧʨʠ ʟʘʧʘʣʴʥʠʭ 

ʧʨʦʮʝʩʘʭ ʧʦʨʦʞʥʠʥʠ ʨʦʪʘ ʡ ʽʥʰʠʭ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ ʰʢʽʨʠ. ɰʞʘ ʟ ʦʙʣʽʧʠʭʠ ï 

ʛʘʨʥʠʡ ʟʘʩʽʙ ʜʣʷ ʘʢʪʠʚʘʮʽʾ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. ʅʦʨʤʘʣʽʟʫʻ ʨʽʚʝʥʴ 

ʣʽʧʽʜʽʚ ʽ ʣʽʧʦʧʨʦʪʝʾʜʽʚ ʫ ʢʨʦʚʽ, ʧʨʠʩʢʦʨʶʻ ʝʧʽʪʝʣʽʟʘʮʽʶ ʽ ʛʨʘʥʫʣʷʮʽʶ ʪʢʘʥʠʥ. ɿʘ 

ʥʘʙʦʨʦʤ ʚʽʪʘʤʽʥʽʚ ʦʙʣʽʧʠʭʘ ʥʝ ʤʘʻ ʩʦʙʽ ʨʽʚʥʠʭ. ʋ ʷʛʦʜʘʭ ʦʙʣʽʧʠʭʠ ʚʽʪʘʤʽʥʽʚ ʫ 

6 ʨʘʟʽʚ ʙʽʣʴʰʝ, ʥʽʞ ʫ ʯʦʨʥʽʡ ʩʤʦʨʦʜʠʥʽ, ʪʘ ʫ 15 ʨʘʟʽʚ ʙʽʣʴʰʝ, ʥʽʞ ʫ ʘʧʝʣʴʩʠʥʘʭ. 

ʂʨʦʧʠʚʘ ʙʘʛʘʪʘ ʥʘ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʪʘʢʽ ʷʢ ʛʣʽʢʦʟʠʜ 

ʫʨʪʠʮʠʥ, ʬʣʘʚʦʥʦʾʜʠ, ʬʝʥʦʣʴʥʽ ʢʠʩʣʦʪʠ. ʋ ʢʦʨʝʥʷʭ ʤʽʩʪʠʪʴʩʷ ʜʦ 2% 

ʜʫʙʠʣʴʥʠʭ ʢʠʩʣʦʪ. ʋ ʣʠʩʪʽ ʢʨʦʧʠʚʠ ʧʨʠʩʫʪʥʽ ʤʫʨʘʰʠʥʘ ʪʘ ʢʨʝʤʥʽʻʚʘ ʢʠʩʣʦʪʘ, 

ʨʽʟʥʽ ʛʨʫʧʠ ʚʽʪʘʤʽʥʽʚ, ʟʦʢʨʝʤʘ ʘʩʢʦʨʙʽʥʦʚʘ ʢʠʩʣʦʪʘ (ʚʽʪʘʤʽʥ ʉ), ʚʽʪʘʤʽʥ ʂ, 

ʚʽʪʘʤʽʥʠ ʛʨʫʧʠ ɺ, ʧʘʥʪʦʪʝʥʦʚʘ ʢʠʩʣʦʪʘ. ʂʨʽʤ ʪʦʛʦ, ʢʨʦʧʠʚʘ ʤʘʻ ʟʙʘʣʘʥʩʦʚʘʥʠʡ 

ʘʤʽʥʦʢʠʩʣʦʪʥʠʡ ʩʢʣʘʜ, ʢʦʤʧʣʝʤʝʥʪʘʨʥʠʡ ʜʦ ʙʘʛʘʪʴʦʭ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʱʦ 

ʤʘʶʪʴ ʥʝʩʪʘʯʫ ʩʽʨʢʦʚʤʽʩʥʠʭ ʘʤʽʥʦʢʠʩʣʦʪ: ʤʝʪʽʦʥʽʥʫ ʪʘ ʮʠʩʪʝʾʥʫ. ɿ 

ʫʨʘʭʫʚʘʥʥʷʤ ʮʽʥʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʟʥʘʯʥʠʭ ʟʘʧʘʩʽʚ ʦʙʣʽʧʠʭʠ ʽ ʢʨʦʧʠʚʠ, ʚ 

ʋʢʨʘʾʥʽ ʧʨʝʜʩʪʘʚʣʷʻ ʥʘʫʢʦʚʠʡ ʽ ʧʨʘʢʪʠʯʥʠʡ ʽʥʪʝʨʝʩ ʚʠʚʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ 

ʩʪʚʦʨʝʥʥʷ ʟʙʘʛʘʯʝʥʠʭ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʟʚʘʥʦʾ 

ʜʠʢʦʨʦʩʣʦʾ ʩʠʨʦʚʠʥʠ. 

ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʣʘ ʫ ʨʦʟʨʦʙʮʽ ʪʝʭʥʦʣʦʛʽʾ ʩʠʨʥʦʛʦ ʧʨʦʜʫʢʪʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʠʢʦʨʦʩʣʦʾ ʩʠʨʦʚʠʥʠ ʦʙʣʽʧʠʭʠ ʪʘ ʢʨʦʧʠʚʠ. 

ʆʙ'ʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ: ʩʠʨ (5% ʞʠʨʥʦʩʪʽ); ʧʶʨʝ ʟ ʦʙʣʽʧʠʭʠ; 

ʥʘʧʽʚʬʘʙʨʠʢʘʪ ʢʨʦʧʠʚʠ; ʩʪʘʙʽʣʽʟʘʪʦʨ ʩʪʨʫʢʪʫʨʠ: ʭʘʨʯʦʚʘ ʜʦʙʘʚʢʘ çɻʝʥʫʣʘʢʪ 

ʢʘʨʘʛʽʥʘʥ ʪʠʧ LRA-50è; ʛʦʪʦʚʠʡ ʧʨʦʜʫʢʪ. 
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ʊʨʘʚ'ʷʥʠʩʪʫ ʩʠʨʦʚʠʥʫ ʢʨʦʧʠʚʠ ʟʙʠʨʘʣʠ ʧʽʜ ʯʘʩ ʧʦʯʘʪʢʫ ʚʝʛʝʪʘʮʽʾ. ʗʛʦʜʠ 

ʦʙʣʽʧʠʭʠ ʟʙʠʨʘʣʠ ʚ ʧʝʨʽʦʜ ʪʝʭʥʽʯʥʦʾ ʟʨʽʣʦʩʪʽ ʽ ʦʜʨʘʟʫ ʞ ʩʦʨʪʫʚʘʣʠ, ʟʚʽʣʴʥʷʣʠ 

ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ, ʛʥʠʣʽ ʪʘ ʥʝʢʦʥʜʠʮʽʡʥʠʭ ʷʛʽʜ. 

ʉʠʨʦʚʠʥʫ ʢʨʦʧʠʚʠ ʪʘ ʧʶʨʝ ʦʙʣʽʧʠʭʠ ʛʦʪʫʚʘʣʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ʉʚʽʞʫ 

ʜʠʢʦʨʦʩʣʫ ʩʠʨʦʚʠʥʫ ʧʝʨʝʚʽʨʷʣʠ, ʦʮʽʥʶʚʘʣʠ ʷʢʽʩʪʴ, ʧʨʦʤʠʚʘʣʠ ʚ ʧʨʦʪʦʯʥʽʡ 

ʚʦʜʽ ʡ ʥʘʧʨʘʚʣʷʣʠ ʥʘ ʧʝʨʝʨʦʙʢʫ. ʃʠʩʪʷ ʢʨʦʧʠʚʠ ʦʙʨʦʙʣʷʣʠ ʧʦʨʦʤ, ʷʛʽʜʥʫ 

ʩʠʨʦʚʠʥʫ ʦʙʣʽʧʠʭʠ ʧʝʨʝʨʦʙʣʷʣʠ ʥʘ ʫʩʪʘʪʢʫʚʘʥʥʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʜʨʽʙʥʠʪʠ 

ʷʛʦʜʠ ʦʙʣʽʧʠʭʠ ʽ ʦʜʥʦʯʘʩʥʦ ʚʽʜʦʢʨʝʤʠʪʠ ʢʽʩʪʦʯʢʠ. ʆʪʨʠʤʘʥʫ ʤʘʩʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʨʝʮʝʧʪʫʨ ʩʠʨʥʠʭ ʧʨʦʜʫʢʪʽʚ. ɿ ʦʙʨʦʙʣʝʥʦʾ 

ʩʠʨʦʚʠʥʠ ʦʙʣʽʧʠʭʠ ʛʦʪʫʚʘʣʠ ʧʶʨʝ. ʅʘʧʽʚʬʘʙʨʠʢʘʪ ʢʨʦʧʠʚʠ ʙʫʚ ʦʜʥʦʨʽʜʥʦʶ 

ʤʘʩʦʶ ʟʝʣʝʥʦʛʦ ʢʦʣʴʦʨʫ, ʧʶʨʝ ʦʙʣʽʧʠʭʠ ʤʘʣʦ ʷʩʢʨʘʚʦ-ʞʦʚʪʝ ʟʘʙʘʨʚʣʝʥʥʷ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ ʚʠʢʦʨʠʩʪʘʥʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ, ʙʽʦʭʽʤʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. 
 

ʊʘʙʣʠʮʷ 1 ï ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʠʨʥʦʛʦ ʧʨʦʜʫʢʪʫ 
ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʘ ʉʠʨʥʠʡ ʧʨʦʜʫʢʪ 
ʄʘʩʦʚʘ ʯʘʩʪʢʘ ʚʦʣʦʛʠ, %, ʥʝ ʙʽʣʴʰʝ 65 
ʄʘʩʦʚʘ ʯʘʩʪʢʘ ʞʠʨʫ, %, ʥʝ ʤʝʥʰʝ 4,0 
ʇʨʦʙʘ ʥʘ ʬʦʩʬʘʪʘʟʫ ɺʽʜʩʫʪʥʽʡ 
ʊʠʪʨʦʚʘʥʘ ʢʠʩʣʦʪʥʽʩʪʴ, Üʊ, ʚ ʤʝʞʘʭ 170-220 
ɸʢʪʠʚʥʘ ʢʠʩʣʦʪʥʽʩʪʴ  ʨʅ 4,3Ñ0,1 
ʊʝʤʧʝʨʘʪʫʨʘ ʧʽʜ ʯʘʩ ʚʠʧʫʩʢʫ ʟ ʧʽʜʧʨʠʻʤʩʪʚʘ, Üʉ 4Ñ2 

 

ɺʩʽ ʢʦʤʧʦʥʝʥʪʠ ʚʥʦʩʷʪʴ ʨʘʟʦʤ ʟ ʩʠʨʦʤ ʽ ʧʝʨʝʤʽʰʫʶʪʴ ʫ ʢʫʪʪʝʨʽ 

çʐʪʝʬʘʥè ʧʨʦʪʷʛʦʤ 30-60ʩ ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʥʦʞʽʚ 3000 ʦʙ/ʭʚ. ʇʽʩʣʷ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴ ʨʅ ʩʫʤʽʰʽ. ɼʣʷ ʩʦʣʦʜʢʠʭ ʩʠʨʥʠʭ ʚʠʨʦʙʽʚ ʨʅ ʤʘʻ 

ʙʫʪʠ 4,3Ñ0,1. ʉʫʤʽʰ ʥʘʛʨʽʚʘʶʪʴ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ (65Ñ2) ÜC ʧʨʠ ʰʚʠʜʢʦʩʪʽ 

ʦʙʝʨʪʘʥʥʷ ʥʦʞʽʚ 1500 ʦʙ/ʭʚ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 65 ÜC ʧʨʦʜʫʢʪ ʥʘʧʨʘʚʣʷʶʪʴ ʥʘ 

ʬʘʩʫʚʘʥʥʷ. 

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʦʪʨʠʤʘʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʙʫʚ ʪʘʢʠʤ ʩʘʤʠʤ, ʷʢ ʽ ʩʚʽʞʦʾ 

ʩʠʨʦʚʠʥʠ. ɺʠʥʷʪʦʢ ʩʪʘʥʦʚʠʚ ʚʤʽʩʪ ʚʽʪʘʤʽʥʫ ʉ, ʷʢʠʡ ʟʤʝʥʰʠʚʩʷ ʧʨʠ ʧʝʨʝʨʦʙʮʽ 

ʧʨʠʙʣʠʟʥʦ ʥʘ 10%. ʆʨʛʘʥʦʣʝʧʪʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʦʟʨʦʙʣʝʥʦʛʦ ʩʠʨʥʦʛʦ 

ʧʨʦʜʫʢʪʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣ. 2. 
 

ʊʘʙʣʠʮʷ 2 ï ʆʨʛʘʥʦʣʝʧʪʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʦʪʦʚʦʛʦ ʩʠʨʥʦʛʦ ʧʨʦʜʫʢʪʫ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʉʤʘʢ, ʟʘʧʘʭ ʪʘ ʘʨʦʤʘʪ 
ʉʪʨʫʢʪʫʨʘ ʪʘ 
ʢʦʥʩʠʩʪʝʥʮʽʷ 

ʂʦʣʽʨ 

ʉʠʨʥʠʡ 
ʧʨʦʜʫʢʪ 

ʏʠʩʪʠʡ, ʢʠʩʣʦʤʦʣʦʯʥʠʡ, ʩʦʣʦʜʢʠʡ 
ʟʽ ʩʤʘʢʦʤ ʪʘ ʘʨʦʤʘʪʦʤ ʦʙʣʽʧʠʭʠ 

ʆʜʥʦʨʽʜʥʘ, 
ʥʽʞʥʘ, ʤʘʞʫʯʘ 

ʉʚʽʪʣʦ-ʢʦʨʠʯʥʝʚʠʡ, 
ʨʽʚʥʦʤʽʨʥʠʡ ʧʦ ʚʩʽʡ ʤʘʩʽ 

 

ɺ ʨʦʟʨʦʙʣʝʥʽʡ ʪʝʭʥʦʣʦʛʽʾ ʩʠʨʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʟʙʘʛʘʯʝʥʦʛʦ ɹɸɺ ʢʨʦʧʠʚʠ 

ʪʘ ʦʙʣʽʧʠʭʠ. ɼʦʩʣʽʜʞʝʥʦ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʠʨʥʦʛʦ 

ʧʨʦʜʫʢʪʫ. ɺʠʟʥʘʯʝʥʦ ʭʘʨʯʦʚʫ, ʝʥʝʨʛʝʪʠʯʥʫ ʪʘ ʙʽʦʣʦʛʽʯʥʫ ʮʽʥʥʽʩʪʴ ʧʨʦʜʫʢʪʫ. 

ʆʪʞʝ ʨʦʟʨʦʙʣʝʥʠʡ ʧʨʦʜʫʢʪ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʙʽʣʢʦʚʠʭ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ 

ʟʽ ʟʙʘʣʘʥʩʦʚʘʥʠʤ ʘʤʽʥʦʢʠʩʣʦʪʥʠʤ ʩʢʣʘʜʦʤ, ʤʘʻ ʥʠʟʴʢʠʡ ʚʤʽʩʪ ʞʠʨʫ ʪʘ, 

ʚʽʜʧʦʚʽʜʥʦ, ʥʠʟʴʢʫ ʝʥʝʨʛʝʪʠʯʥʫ ʮʽʥʥʽʩʪʴ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʠʢʦʨʦʩʣʦʾ ʩʠʨʦʚʠʥʠ 
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ʢʨʦʧʠʚʠ ʚ ʨʝʮʝʧʪʫʨʽ ʩʠʨʥʦʛʦ ʧʨʦʜʫʢʪʫ ʜʦʟʚʦʣʠʣʦ ʧʽʜʚʠʱʠʪʠ ʧʝʨʰʫ ʣʽʤʽʪʫʶʯʫ 

ʢʠʩʣʦʪʫ çʤʝʪʽʦʥʽʥ + ʮʠʩʪʝʾʥè ʥʘ 6,7%. ʇʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʩʠʨʥʠʤʠ 

ʚʠʨʦʙʘʤʠ ʧʨʦʜʫʢʪ ʟʙʘʛʘʯʝʥʠʡ ɓ-ʢʘʨʦʪʠʥʦʤ ʪʘ ʚʽʪʘʤʽʥʦʤ ʉ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 

ʨʝʯʦʚʠʥ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʘʥʪʠʦʢʩʠʜʘʥʪʥʠʡ ʟʘʭʠʩʪ ʦʨʛʘʥʽʟʤʫ ʪʘ ʧʦʢʨʘʱʫʶʪʴ 

ʟʘʩʚʦʶʚʘʥʽʩʪʴ ʙʽʣʢʘ ʪʘ ʢʘʣʴʮʽʶ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʽʩʮʝʚʠʭ 

ʨʝʩʫʨʩʽʚ ʜʠʢʦʨʦʩʣʦʾ ʩʠʨʦʚʠʥʠ ʚ ʤʦʣʦʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʦʟʚʦʣʠʪʴ ʨʦʟʰʠʨʠʪʠ 

ʘʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʪʽʚ ʧʽʜʚʠʱʝʥʦʾ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ, ʟʙʘʛʘʯʝʥʦʛʦ ʩʢʣʘʜʫ, ʷʢʽ 

ʧʦʪʨʝʙʫʶʪʴ ʩʧʦʞʠʚʘʯʽ. 
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ʋɼʂ 641.552 

ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʊɽʍʅʆʃʆɻɯɰ ʉɸʃɸʊɯɺ 

ɼʃʗ ɿɸʂʃɸɼɯɺ ʈɽʉʊʆʈɸʅʅʆɻʆ ɻʆʉʇʆɼɸʈʉʊɺɸ 

ɺ.ɺ. ɿɸʍɸʈʆɺ, ɺ.ɺ. ɺʀʅʅʀʂ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ 
 

ɺʩʪʫʧ. ʉʴʦʛʦʜʥʽ ʢʦʞʝʥ ʟʘʢʣʘʜ ʨʝʩʪʦʨʘʥʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʥʘʤʘʛʘʻʪʴʩʷ 

ʩʪʚʦʨʠʪʠ ʩʚʽʡ ʚʣʘʩʥʠʡ ʪʘ ʥʝʧʦʚʪʦʨʥʠʡ ʨʝʮʝʧʪ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʩʪʨʘʚʠ. ʋ ʧʨʦʮʝʩʽ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʾ ʧʨʦʜʫʢʮʽʾ ʟʤʽʥʶʶʪʴʩʷ, ʷʢ ʧʨʦʜʫʢʪʠ, ʪʘʢ ʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʑʦʙ ʟʘʜʦʚʦʣʴʥʠʪʠ ʧʦʪʨʝʙʠ ʙʫʜʴ-ʷʢʦʛʦ ʩʧʦʞʠʚʘʯʘ, ʟʘʢʣʘʜʠ 

ʨʝʩʪʦʨʘʥʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʧʦʚʠʥʥʽ ʩʪʚʦʨʶʚʘʪʠ ʦʢʨʝʤʽ ʩʪʨʘʚʠ, ʷʢʽ ʙ 

ʚʽʜʧʦʚʽʜʘʣʠ ʧʦʙʘʞʘʥʥʷʤ ʨʽʟʥʠʭ ʛʦʩʪʝʡ. ɼʦ ʪʘʢʠʭ ʣʶʜʝʡ ʥʘʣʝʞʘʪʴ ʚʝʛʝʪʘʨʽʘʥʮʽ, 

ʚʝʛʘʥʠ, ʘʣʝʨʛʽʢʠ, ʣʶʜʠ, ʷʢʠʤ ʥʝ ʤʦʞʥʘ ʚʞʠʚʘʪʠ ʧʝʚʥʽ ʧʨʦʜʫʢʪʠ ʯʝʨʝʟ ʩʪʘʥ 

ʟʜʦʨʦʚôʷ. ʊʦʤʫ, ʥʘʧʨʷʤ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʠʡ ʧʨʠʩʚʷʯʝʥʠʡ ʨʦʟʨʦʙʣʝʥʥʶ 

ʥʦʚʠʭ ʽʥʥʦʚʘʮʽʡʥʠʭ ʩʪʨʘʚ ʜʣʷ ʧʝʚʥʠʭ ʛʨʫʧ ʥʘʩʝʣʝʥʥʷ ʽʟ ʦʙʤʝʞʝʥʠʤʠ 

ʚʧʦʜʦʙʘʥʥʷʤʠ ʜʦ ʧʝʚʥʠʡ ʢʦʤʧʦʥʝʥʪʽʚ ʩʪʨʘʚ, ʻ ʘʢʪʫʘʣʴʥʦʶ ʪʝʤʦʶ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠ 

ʘʥʘʣʽʪʠʯʥʦʛʦ ʽ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ. ʉʘʣʘʪ ï ʭʦʣʦʜʥʘ ʩʪʨʘʚʘ, ʷʢʘ ʰʚʠʜʢʦ ʟʘʩʚʦʶʻʪʴʩʷ ʽ ʥʘʩʠʯʫʻ 

ʦʨʛʘʥʽʟʤ ʚʽʪʘʤʽʥʘʤʠ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʝʮʝʧʪʫʨʠ, ʩʘʣʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʙʘʛʘʪʽ 

ʥʘ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʽ ʚʽʪʘʤʽʥʠ. ʋ ʙʘʛʘʪʴʦʭ ʩʘʣʘʪʘʭ ʧʨʠʩʫʪʥʽ ʪʘʢʽ ʚʽʪʘʤʽʥʠ ʷʢ: 

ɸ, ɺ1, ɽ, ʂ, ʘ ʩʝʨʝʜ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʯʘʩʪʦ ʟʫʪʨʽʯʘʶʪʴʩʷ ʢʘʣʽʡ, ʬʦʩʬʦʨ ʪʘ 

ʟʘʣʽʟʦ. ʋ ʨʝʮʝʧʪʫʨʫ ʚʩʽʭ ʩʘʣʘʪʽʚ ʚʭʦʜʠʪʴ, ʘʙʦ ʨʦʩʣʠʥʥʘ ʦʣʽʷ, ʘʙʦ ʩʦʫʩʠ ʯʠ 

ʟʘʧʨʘʚʢʠ ʜʦ ʥʠʭ. ʊʦʤʫ, ʚʦʥʠ ʻ ʜʞʝʨʝʣʦʤ ʥʝʥʘʩʠʯʝʥʠʭ ʢʠʩʣʦʪ. ʈʝʛʫʣʷʨʥʝ 

ʩʧʦʞʠʚʘʥʥʷ ʩʘʣʘʪʽʚ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ ʧʨʦʮʝʩʽʚ ʪʨʘʚʣʝʥʥʷ, ʥʦʨʤʘʣʽʟʫʻ ʦʙʤʽʥ 

ʨʝʯʦʚʠʥ ʪʘ ʧʦʣʽʧʰʫʻ ʘʧʝʪʠʪ. 

ʆʜʥʠʤ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʪʘ ʥʘʡʫʣʶʙʣʝʥʽʰʠʭ ʩʘʣʘʪʽʚ ʫ ʟʘʢʣʘʜʘʭ 

ʨʝʩʪʦʨʘʥʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʻ ʩʘʣʘʪ çʎʝʟʘʨ ʟ ʢʫʨʢʦʶè. 
 

ʊʘʙʣʠʮʷ 1 ï ʊʝʭʥʦʣʦʛʽʯʥʘ ʢʘʨʪʘ ʩʪʨʘʚʠ çʎʝʟʘʨ ʟ ʢʫʨʢʦʶè [1] 

ʅʘʟʚʘ ʩʠʨʦʚʠʥʠ ɹʨʫʪʪʦ,ʛ ʅʝʪʪʦ,ʛ 

ʉʘʣʘʪ ɸʡʩʙʝʨʛ 40 40 

ʉʘʣʘʪ ʈʦʤʝʥ 30 30 

ʂʦʧʯʝʥʠʡ ʙʝʢʦʥ 23 20 

ɿʘʧʝʯʝʥʽ ʛʨʽʥʢʠ 15 15 

ʉʠʨ ʇʘʨʤʝʟʘʥ 9 9 

ʂʫʨʷʯʝ ʬʽʣʝ 110 107 

ʇʦʤʽʜʦʨʠ ʯʝʨʨʽ 15 15 

ʉʚʽʞʽ ʦʛʽʨʢʠ 22 20 

ʏʦʨʥʠʡ ʤʝʣʝʥʠʡ ʧʝʨʝʮʴ 0,5 0,5 

ʈʦʩʣʠʥʥʘ ʦʣʽʷ 10 10 

ʉʽʣʴ 0,5 0,5 

ɿʘʧʨʘʚʢʘ ʜʦ ʩʘʣʘʪʫ ʎʝʟʘʨ 35 32 

ɺʠʭʽʜ  255 
 

ɺ ʨʦʙʦʪʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʤʽʥʠʪʠ ʨʝʮʝʧʪʫʨʥʠʡ ʩʢʣʘʜ ʩʘʣʘʪʫ çʎʝʟʘʨ ʟ 

ʢʫʨʢʦʶè, ʘ ʩʘʤʝ ʟʨʦʙʠʪʠ ʡʦʛʦ ʜʣʷ ʚʝʛʘʥʽʚ. ɺʝʛʝʪʘʨʽʘʥʩʪʚʦ ʪʘ ʚʝʛʘʥʩʪʚʦ ï 

ʩʧʦʩʦʙʠ ʞʠʪʪʷ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʝʚʥʠʤ ʨʽʚʥʝʤ ʚʽʜʤʦʚʠ ʚʽʜ ʧʨʦʜʫʢʪʽʚ 

ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʘʙʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʚʘʨʠʥ. ʉʫʚʦʨʠʭ ʚʝʛʝʪʘʨʽʘʥʮʽʚ 
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ʥʘʟʠʚʘʶʪʴ ʚʝʛʘʥʘʤʠ. ɺʦʥʠ ʚʠʢʣʶʯʘʶʪʴ ʙʫʜʴ-ʷʢʽ ʚʠʜʠ ʤôʷʩʘ ʪʚʘʨʠʥ, ʧʪʘʭʽʚ, 

ʨʠʙʠ, ʤʦʨʝʧʨʦʜʫʢʪʽʚ, ʘ ʪʘʢʦʞ ʷʡʮʷ, ʤʦʣʦʢʦ ʽ ʤʦʣʦʯʥʽ ʧʨʦʜʫʢʪʠ.  

ʇʨʠ ʚʝʛʝʪʘʨʽʘʥʩʪʚʽ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʥʘʩʪʫʧʥʽ ʧʨʦʧʦʨʮʽʾ ʭʘʨʯʫʚʘʥʥʷ: 

ï 25% ï ʩʠʨʽ ʣʠʩʪʷʥʽ ʽ ʢʦʨʝʥʝʚʽ ʦʚʦʯʽ ʧʦ ʩʝʟʦʥʫ ʚ ʬʦʨʤʽ ʩʘʣʘʪʽʚ; 

ï 25% ï ʩʠʨʽ ʩʚʽʞʽ ʬʨʫʢʪʠ ʘʙʦ ʜʦʙʨʝ ʨʦʟʤʦʯʝʥʽ ʩʫʰʝʥʽ; 

ï 25% ï ʟʝʣʝʥʽ ʽ ʢʦʨʝʥʝʚʽ ʦʚʦʯʽ, ʧʨʠʛʦʪʦʚʘʥʽ ʥʘ ʚʦʛʥʽ; 

ï 10% ï ʚʫʛʣʝʚʦʜʠ (ʚʩʽ ʚʠʜʠ ʢʨʫʧôʷʥʠʭ ʽ ʭʣʽʙʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʮʫʢʦʨ); 

ï 10% ï ʙʽʣʢʽʚ (ʛʦʨʽʭʠ, ʩʠʨ, ʙʦʙʦʚʽ); 

ï 5% ï ʞʠʨʠ (ʨʦʩʣʠʥʥʽ ʞʠʨʠ) [2]. 

ʂʫʨʷʪʠʥʫ ʪʘ ʙʝʢʦʥ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʤʽʥʠʪʠ ʥʘ ʨʦʩʣʠʥʥʝ ʤôʷʩʦ, ʚ ʦʩʥʦʚʽ 

ʷʢʦʛʦ ï ʧʨʦʪʝʾʥʠ, ʷʢʽ ʦʪʨʠʤʘʥʽ ʟ ʩʦʾ, ʛʦʨʦʭʫ, ʧʰʝʥʠʮʽ, ʨʽʜʰʝ ï ʟ ʩʦʥʷʰʥʠʢʘ, 

ʢʚʘʩʦʣʽ, ʢʘʨʪʦʧʣʽ. ʈʦʩʣʠʥʥʝ ʤôʷʩʦ ʙʘʛʘʪʠʡ ʥʘ ʙʽʣʢʠ, ʨʦʩʣʠʥʥʽ ʦʣʽʾ ʪʘ 

ʢʣʽʪʢʦʚʠʥʫ ʧʨʦʜʫʢʪ, ʥʝ ʤʽʩʪʠʪʴ ʭʦʣʝʩʪʝʨʠʥʫ, ʘʥʪʠʙʽʦʪʠʢʽʚ ʪʘ ʛʦʨʤʦʥʽʚ. ʇʨʠ 

ʧʨʘʚʠʣʴʥʦʤʫ ʚʠʛʦʪʦʚʣʝʥʥʽ, ʟʘ ʩʤʘʢʦʤ ʡʦʛʦ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʠʪʠ ʚʽʜ 

ʷʣʦʚʠʯʠʥʠ ʘʙʦ ʢʫʨʢʠ. ʅʘʩʪʫʧʥʠʡ ʢʦʤʧʦʥʝʥʪ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ï 

ʪʚʝʨʜʠʡ ʩʠʨ. ʁʦʛʦ ʟʘʤʽʥʶʻʤʦ ʥʘ ʚʝʛʝʪʘʨʽʘʥʩʴʢʠʡ ʩʠʨ ʟ ʤʽʢʨʦʙʽʘʣʴʥʠʤ 

ʩʫʯʫʞʥʠʤ ʬʝʨʤʝʥʪʦʤ (ʙʝʟ ʪʚʘʨʠʥʥʦʛʦ ʩʠʯʫʛʘ). ɿʘʧʨʘʚʢʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʙʠʪʠ 

ʥʘ ʦʩʥʦʚʽ ʦʣʠʚʢʦʚʦʾ ʦʣʽʾ, ʙʝʟ ʜʦʜʘʚʘʥʥʷ ʷʻʮʴ. ʋ ʪʘʙʣʠʮʽ 2 ʥʘʚʝʜʝʥʘ ʇʦʨʽʚʥʷʣʴʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʪʚʘʨʠʥʥʦʛʦ ʪʘ ʨʦʩʣʠʥʥʦʛʦ ʤôʷʩʘ. 
 

ʊʘʙʣʠʮʷ 2 ï ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʪʚʘʨʠʥʥʦʛʦ ʪʘ 
ʨʦʩʣʠʥʥʦʛʦ ʤôʷʩʘ 

ʍʘʨʯʦʚʘ ʮʽʥʥʽʩʪʴ ʥʘ 100 ʛ ʂʫʨʷʯʝ ʬʽʣʝ ʉʦʻʚʝ ʤôʷʩʦ 

ɽʥʝʨʛʽʷ 106ʢʢʘʣ 124ʢʢʘʣ 

ɹʽʣʢʠ 23ʛ 18ʛ 

ɾʠʨʠ 2ʛ 0ʛ 

ɺʫʛʣʝʚʦʜʠ 0ʛ 8ʛ 
 

ɺʠʩʥʦʚʢʠ. ʉʫʯʘʩʥʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʦʟʚʦʣʷʻ 

ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʨʦʟʨʦʙʣʷʪʠ ʚʝʛʝʪʘʨʽʘʥʩʴʢʽ ʪʘ ʚʝʛʘʥʩʴʢʽ ʘʥʘʣʦʛʠ ʪʨʘʜʠʮʽʡʥʠʭ 

ʩʪʨʘʚ ʽʟ ʧʨʦʜʫʢʪʘʤʠ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

ɿʘʢʣʘʜʠ ʨʝʩʪʦʨʘʥʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʧʦʚʠʥʥʽ ʚʥʦʩʠʪʠ ʚ ʩʚʦʻ ʤʝʥʶ 

ʩʪʨʘʚʠ, ʷʢʽ ʙ ʧʽʜʭʦʜʠʣʠ ʚʩʽʤ ʛʦʩʪʷʤ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʭʘʨʯʫʚʘʥʥʷ. ʈʦʟʨʦʙʢʘ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʨʘʜʠʮʽʡʥʠʡ ʩʪʨʘʚ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʰʠʨʠʪʠ ʾʭ ʘʩʦʨʪʠʤʝʥʪ, 

ʧʦʧʦʚʥʠʪʠ ʥʠʤʠ ʤʝʥʶ ʚ ʟʘʢʣʘʜʘʭ, ʟʨʦʙʠʪʠ ʱʝ ʦʜʠʥ ʢʨʦʢ ʜʦ ʚʧʦʜʦʙʘʥʴ 

ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʚʽʜʚʽʜʫʚʘʯʽʚ. 
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ʋɼʂ 663.432: 663.437 

ʇɽʈʉʇɽʂʊʀɺʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ʉʊʀʄʋʃʗʊʆʈɯɺ 

ʇʈʆʈʆʉʊɸʅʅʗ ɿɽʈʅɸ ʇʈʀʈʆɼʅʆɻʆ ʇʆʍʆɼɾɽʅʅʗ 

ʆ. ʉ. ʂʆɺɸʃʔʆɺɸ, ʍ. ɺ. ʄɸʎʖʂ 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ɺ ʥʘʰʦʤʫ ʩʚʽʪʽ ʩʴʦʛʦʜʝʥʥʷ ʚʝʣʠʯʝʟʥʠʡ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚ'ʷ ʤʘʻ ʷʢʽʩʥʝ, 

ʨʽʟʥʦʤʘʥʽʪʥʝ, ʨʘʮʽʦʥʘʣʴʥʝ ʭʘʨʯʫʚʘʥʥʷ, ʚʦʥʦ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʚʠʪʦʢ ʥʘʩʪʫʧʥʦʛʦ 

ʧʦʢʦʣʽʥʥʷ ʫ ʽʩʥʫʚʘʥʥʽ ʪʘ ʜʦʩʷʛʥʝʥʥʷʭ. ʋʢʨʘʾʥʘ ʻ ʦʜʥʽʻʶ ʽʟ ʢʨʘʾʥ ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʭʘʨʯʦʚʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʫ ʩʚʽʪʽ [1-2]. ʊʦʤʫ ʥʘʩʘʤʧʝʨʝʜ ʫ ʥʘʫʢʦʚʮʽʚ 

ʩʪʦʾʪʴ ʟʘʜʘʯʘ ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʥʦʚʽʪʥʽʤʠ ʨʦʟʨʦʙʢʘʤʠ 

ʫ ʩʬʝʨʽ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʧʝʨʝʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʰʢʦʜʦʶ ʜʣʷ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʘʙʦ ʚʟʘʛʘʣʽ ʚʠʢʣʶʯʠʪʠ ʙʫʜʴ ʷʢʽ ʨʠʟʠʢʠ ʜʣʷ 

ʝʢʦʣʦʛʽʾ, ʝʢʦʥʦʤʽʢʠ ʢʨʘʾʥʠ ʽ ʩʚʽʪʫ. 

ʆʜʥʽʻʶ ʟ ʥʦʚʽʪʥʽʭ ʪʝʥʜʝʥʮʽʡ ʫ ʩʬʝʨʽ ʟʜʦʨʦʚʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʻ ï ʙʝʟʧʝʯʥʘ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʧʨʦʮʝʩʫ ʧʨʦʨʦʱʫʚʘʥʥʷ ʤʽʢʨʦʛʨʽʥʫ, ʷʢʠʡ ʻ ʩʪʦʚʽʜʩʦʪʢʦʚʠʤ 

ʜʞʝʨʝʣʦʤ ʞʠʚʠʭ ʤʽʢʨʦ- ʽ ʤʘʢʨʦʝʣʝʤʝʥʪʽʚ, ʘʤʽʥʦʢʠʩʣʦʪ, ʚʽʪʘʤʽʥʽʚ, ʢʣʽʪʢʦʚʠʥʠ, 

ʞʠʨʽʚ ʽ ʚʫʛʣʝʚʦʜʽʚ, ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʚʝʛʝʪʘʨʽʘʥʮʽʚ ʪʘ ʜʣʷ ʣʶʜʝʡ, ʷʢʽ ʚʝʜʫʪʴ 

ʟʜʦʨʦʚʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ [3-4]. 

ʄʽʢʨʦʟʝʣʝʥʴ (ʤʽʢʨʦʛʨʽʥ, microgreen) ï ʮʝ ʪʝʨʤʽʥ, ʷʢʠʡ ʫʚʽʡʰʦʚ ʚ 

ʰʠʨʦʢʠʡ ʦʙʽʛ ʟʘ ʦʩʪʘʥʥʽ ʢʽʣʴʢʘ ʨʦʢʽʚ. ɽʢʦʣʦʛʽʯʥʝ ʚʠʨʦʱʫʚʘʥʥʷ ʤʽʢʨʦʟʝʣʝʥʽ ï 

ʜʦʟʚʦʣʷʻ ʧʽʜʪʨʠʤʫʚʘʪʠ ʟʜʦʨʦʚʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʶ ʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ. 

ɺʞʠʚʘʥʥʷ ʤʽʢʨʦʛʨʽʥʫ ʩʧʨʠʷʻ ʜʦʪʨʠʤʘʥʥʶ ʧʨʠʥʮʠʧʽʚ ʧʨʘʚʠʣʴʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. 

ʄʽʢʨʦʟʝʣʝʥʥʶ ʥʘʟʠʚʘʶʪʴ ʤʦʣʦʜʽ ʨʦʩʣʠʥʠ, ʚʽʢʦʤ ʚʽʜ 2 ʜʦ 8 ʪʠʞʥʽʚ. ʎʝ 

ʩʧʨʘʚʞʥʻ ʜʞʝʨʝʣʦ ʚʽʪʘʤʽʥʽʚ, ʤʽʥʝʨʘʣʽʚ, ʢʦʨʠʩʥʠʭ ʬʝʨʤʝʥʪʽʚ, ʦʩʦʙʣʠʚʦ ʚ 

ʧʝʨʽʦʜ ʤʽʞʩʝʟʦʥʥʷ ʽ ʟʠʤʦʚʠʭ ʤʽʩʷʮʽʚ, ʢʦʣʠ ʮʽʥʘ ʥʘ ʩʚʽʞʫ ʟʝʣʝʥʴ ʜʫʞʝ ʚʠʩʦʢʘ. 

ʉʪʨʘʚʠ ʟ ʜʦʜʘʚʘʥʥʷʤ ʤʽʢʨʦʟʝʣʝʥʽ ʯʫʜʦʚʦ ʟʘʩʚʦʶʶʪʴʩʷ ʽ ʤʽʩʪʷʪʴ ʤʘʢʩʠʤʘʣʴʥʫ 

ʢʽʣʴʢʽʩʪʴ ʢʦʨʠʩʥʠʭ ʜʣʷ ʟʜʦʨʦʚôʷ ʢʦʤʧʦʥʝʥʪʽʚ. ɺʤʽʩʪ ʢʦʨʠʩʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚ 

ʤʽʢʨʦʟʝʣʝʥʽ ʚ ʜʝʩʷʪʢʠ ʨʘʟʽʚ ʙʽʣʴʰʠʡ, ʘ ʢʘʣʦʨʽʡʥʽʩʪʴ ʧʨʠ ʮʴʦʤʫ ʚ ʢʽʣʴʢʘ ʨʘʟʽʚ 

ʥʠʞʯʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʦʨʦʩʣʦʶ ʨʦʩʣʠʥʦʶ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʦʤʫ, ʱʦ ʥʘ ʩʪʘʜʽʾ 

ʟʘʨʦʜʞʝʥʥʷ ʫ ʧʘʨʦʩʪʢʘ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʙʽʣʽʟʫʶʪʴʩʷ ʫʩʽ ʬʫʥʢʮʽʾ, ʱʦ ʜʦʧʦʤʘʛʘʻ 

ʨʦʩʣʠʥʽ ʚʠʞʠʪʠ [4-5]. 

ɺʝʜʝʪʴʩʷ ʧʦʩʪʽʡʥʠʡ ʧʦʰʫʢ ʩʪʠʤʫʣʷʪʦʨʽʚ ʧʨʦʨʦʩʪʘʥʥʷ ʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ 

ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʚʠʨʦʙʥʠʮʪʚʦʤ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʽ 

ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʛʦ ʤʽʢʨʦʛʨʽʥʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝʪʴʩʷ ʜʣʷ ʰʠʨʦʢʦʛʦ 

ʢʦʣʘ ʩʧʦʞʠʚʘʯʽʚ [6-8]. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʠʭ ʩʪʠʤʫʣʷʪʦʨʽʚ ʥʘ 

ʙʦʙʦʚʽ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʧʦʜʘʣʴʰʦʤʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʦʛʦ 

ʤʽʢʨʦʛʨʽʥʫ ʽ ʢʽʣʴʢʽʩʥʦʛʦ ʟʙʦʨʫ ʚʨʦʞʘʶ, ʱʦ ʟʙʽʣʴʰʠʪʴ ʚʠʭʽʜ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ 

ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ, ʧʨʦʜʘʞʫ ʽ ʧʦʜʘʣʴʰʦʾ ʧʝʨʝʨʦʙʢʠ. 

ɺʘʞʣʠʚʠʤ ʧʠʪʘʥʥʷʤ ʚʠʨʦʙʥʠʮʪʚʘ ʤʽʢʨʦʟʝʣʝʥʽ  ʻ ʧʽʜʙʽʨ ʦʧʪʠʤʘʣʴʥʠʭ 

ʫʤʦʚ ʽ ʨʝʩʫʨʩʽʚ ʜʣʷ ʧʨʦʨʦʱʫʚʘʥʥʷ ʟʝʨʥʘ ʨʽʟʥʠʭ ʢʫʣʴʪʫʨ. ɼʣʷ ʾʭ ʰʚʠʜʢʦʛʦ 
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ʨʦʩʪʫ, ʩʪʽʡʢʦʛʦ ʧʝʨʝʥʦʩʫ ʟʤʽʥʠ ʫʤʦʚ, ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʧʨʦʜʫʢʮʽʾ 

ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʥʝʦʙʭʽʜʥʽ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʯʠʥʥʠʢʠ. ʊʘʢ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʨʦʩʣʦʛʦ ʟʝʨʥʘ, 

ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʷʢʠʡ ʩʘʤʝ ʧʨʠʨʦʜʥʽʡ ʩʪʠʤʫʣʷʪʦʨ ʧʨʦʨʦʩʪʘʥʥʷ 

ʥʘʡʢʨʘʱʝ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʩʴʦʛʦʜʝʥʥʷ. 

ɼʣʷ ʧʨʦʨʦʱʫʚʘʥʥʷ ʦʙʨʘʥʦ ʥʘʩʽʥʥʷ ʤʘʰʫ, ʚ ʷʢʦʩʪʽ ʩʪʠʤʫʣʷʪʦʨʘ 

ʧʨʦʨʦʩʪʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚʦʜʥʽ ʨʦʟʯʠʥʠ ʟ ʜʦʜʘʚʘʥʥʷʤ ʧʦʜʨʽʙʥʝʥʦʾ ʷʻʯʥʦʾ 

ʰʢʘʨʘʣʫʧʠ, ʢʘʣʴʮʽʡ ʛʣʶʢʦʥʘʪʫ, ʭʣʦʨʦʬʽʣʽʧʪʫ. ʇʨʦʮʝʩ ʧʨʦʨʦʱʫʚʘʥʥʷ ʙʫʚ 

ʨʝʘʣʽʟʦʚʘʥʠʡ ʥʘ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʧʨʦʨʦʱʫʚʘʯʽ ʥʘʩʽʥʥʷ Freshlife PL-3800. 

ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʜʝʢʽʣʴʢʘ ʟʨʘʟʢʽʚ ʤʽʢʨʦʛʨʽʥʫ ʟ ʙʦʙʽʚ 

ʤʘʰʫ. ɺ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʴ ʬʽʢʩʫʚʘʣʠʩʴ ʦʩʥʦʚʥʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʽ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʤʘʰʫ ʧʨʠ ʡʦʛʦ ʦʙʨʦʙʮʽ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ 

ʽʥʪʝʥʩʠʬʽʢʘʪʦʨʽʚ ʧʨʦʨʦʩʪʘʥʥʷ. 

ɽʥʝʨʛʽʷ ʧʨʦʨʦʩʪʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʤʘʰʫ ʧʽʜʚʠʱʠʣʘʩʴ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʥʘʪʫʨʘʣʴʥʠʭ ʩʪʠʤʫʣʷʪʦʨʽʚ ʧʨʦʨʦʩʪʘʥʥʷ. ʊʘʢ 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʦʟʯʠʥʫ ʟ ʜʦʜʘʚʘʥʥʷʤ ʷʻʯʥʦʾ ʰʢʘʨʣʫʧʠ ʝʥʝʨʛʽʷ ʟʙʽʣʴʰʠʣʘʩʴ 

ʥʘ 6%, ʧʨʠ ʜʦʜʘʚʘʥʥʽ ʨʦʟʯʠʥʫ ʢʘʣʴʮʽʡ ʛʣʶʢʦʥʘʪʫ ʧʨʠʨʽʩʪ ʝʥʝʨʛʽʾ ʧʨʦʨʦʩʪʘʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦ ʩʢʣʘʚ 7%. ʅʘʡʙʽʣʴʰʠʡ ʝʬʝʢʪ ʩʝʨʝʜ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʚ ʨʦʙʦʪʽ 

ʩʪʠʤʫʣʷʪʦʨʽʚ ʧʦʢʘʟʘʚ ʨʦʟʯʠʥ ʭʣʦʨʦʬʽʣʽʧʪʫ ï ʝʥʝʨʛʽʷ ʧʨʦʨʦʩʪʘʥʥʷ ʚ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʘʭ ʟʙʽʣʴʰʠʣʘʩʴ ʥʘ 8%. ɸ ʮʝ ʚʞʝ ʛʦʚʦʨʠʪʴ ʧʨʦ 

ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʤʘʡʙʫʪʥʴʦʛʦ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʽʥʪʝʥʩʠʬʽʢʫʶʯʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʚ ʧʨʦʮʝʩʽ ʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʦʛʦ ʽ ʛʦʣʦʚʥʝ ʦʨʛʘʥʽʯʥʦʛʦ ʤʽʢʨʦʛʨʽʥʫ. 

ɸʥʘʣʽʟʫʶʯʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʥʘʡʚʠʱʽ 

ʧʦʢʘʟʥʠʢʠ ʩʤʘʢʦʚʠʭ ʷʢʦʩʪʝʡ ʤʽʢʨʦʛʨʽʥʫ ʧʨʦʷʚʠʣʠ ʧʘʨʦʩʪʢʠ ʧʨʦʨʦʱʝʥʽ ʥʘ 

ʷʻʯʥʽʡ ʰʢʘʨʘʣʫʧʽ, ʟʘ ʨʘʭʫʥʦʢ ʟʙʘʛʘʯʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʨʦʩʪʘʥʥʷ 

ʤʽʥʝʨʘʣʴʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. ɸʢʪʠʚʥʠʡ ʨʽʩʪ ʧʘʨʦʩʪʢʘ ʽ ʢʦʨʽʥʮʷ ʧʦʢʘʟʘʚ ʟʨʘʟʦʢ 

ʟ ʢʘʣʴʮʽʡ-ʛʣʶʢʦʥʘʪʦʤ; ʚ ʟʨʘʟʢʫ ʟ ʷʻʯʥʦʶ ʰʢʘʨʘʣʫʧʦʶ ï ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ 

ʥʘʡʤʽʮʥʽʰʽ, ʥʘʡʪʦʚʩʪʽʰʽ ʧʘʨʦʩʪʢʠ, ʟ ʚʽʜʤʽʥʥʠʤʠ ʩʤʘʢʦʚʠʤʠ ʷʢʦʩʪʷʤʠ; ʟʨʘʟʦʢ 

ʟ ʭʣʦʨʦʬʽʣʽʧʪʦʤ ʤʘʚ ʢʚʦʣʽ ʥʘ ʚʠʛʣʷʜ ʧʘʨʦʩʪʢʠ, ʢʦʨʽʥʥʷ ʪʦʥʢʝ, ʥʝ ʮʫʧʢʝ, 

ʚʦʜʷʥʠʩʪʝ, ʥʘ ʧôʷʪʫ ʜʦʙʫ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʘʨʦʩʪʢʠ ʤʘʣʠ ʦʟʥʘʢʠ ʧʨʠʧʠʥʝʥʥʷ 

ʨʦʩʪʫ ʽ ʣʝʛʢʦ ʣʘʤʘʣʠʩʴ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʩʤʘʢ ʚʨʘʞʘʚ ʥʘʩʠʯʝʥʽʩʪʶ ʢʫʢʫʨʫʜʟʷʥʦʛʦ 

ʧʨʠʩʤʘʢʫ ʽ ʩʦʣʦʜʢʽʩʪʶ. 

ɼʦʚʝʜʝʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʮʝʥʪʨʘʪʫ ʷʻʯʥʦʾ ʰʢʘʨʘʣʫʧʠ ʽ 

ʢʘʣʴʮʽʡ ʛʣʶʢʦʥʘʪʫ ʜʣʷ ʩʪʠʤʫʣʷʮʽʾ ʨʦʩʪʫ ʨʦʩʣʠʥʠ, ʧʦʢʨʘʱʝʥʥʷ  

ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ  ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʷʢʦʩʪʝʡ ʤʽʢʨʦʟʝʣʝʥʽ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʧʣʠʚ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʦʟʯʠʥʫ ʥʘ ʟʤʽʥʫ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʘʨʦʩʪʢʽʚ. 

ɺʽʜʤʽʯʝʥʦ ʚʠʩʦʢʽ ʩʤʘʢʦʚʽ ʷʢʦʩʪʽ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ. ɺʠʟʥʘʯʝʥʦ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʡ ʩʪʠʤʫʣʷʪʦʨ ʘʢʪʠʚʘʮʽʾ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʦʩʪʫ, ʘ ʩʘʤʝ, ʢʘʣʴʮʽʡ 

ʛʣʶʢʦʥʘʪ, ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ 500ʤʛ ʥʘ 1 ʣ ʚʦʜʠ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʢʦʞʥʠʡ 

ʩʪʠʤʫʣʷʪʦʨ ʤʘʻ ʨʽʟʥʠʡ ʚʧʣʠʚ ʥʘ ʨʦʩʣʠʥʫ, ʷʢ ʧʦʟʠʪʠʚʥʠʡ ʪʘʢ ʽ ʥʝʛʘʪʠʚʥʠʡ. 
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ʇʨʦʪʝ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʩʘʤʝ ʥʘʪʫʨʘʣʴʥʽʩʪʴ ʽ ʦʨʛʘʥʽʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʠʭ 

ʽʥʪʝʥʩʠʬʽʢʘʪʦʨʽʚ. 
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ɸ.ɼ. ʉɸʃɸɺɽʃɯʉ, ʉ.ʄ. ʇɸɺʃʆɺʉʔʂʀʁ, ʉ.ɺ. ʉʊɽʇɸʅʆɺɸ 
ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʉʴʦʛʦʜʥʽ ʚʩʝ ʜʽʣʦʚʝ ʞʠʪʪʷ ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʧʝʚʥʠʤ ʟʘʢʦʥʘʤ ʽ 

ʧʨʘʚʠʣʘʤ, ʦʜʥʠʤ ʟ ʷʢʠʭ ʻ ʩʠʩʪʝʤʘ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ. ʇʽʜʧʨʠʻʤʩʪʚʘ ʙʫʜʴ-ʷʢʦʾ 

ʛʘʣʫʟʽ ʪʘ ʬʦʨʤʠ ʚʣʘʩʥʦʩʪʽ ʧʨʘʮʶʶʪʴ ʟʘ ʩʪʘʥʜʘʨʪʘʤʠ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ï ʛʘʣʫʟʝʚʠʤ, 

ʥʘʮʽʦʥʘʣʴʥʠʤ, ʤʽʞʥʘʨʦʜʥʠʤ. 

ʉʪʘʥʜʘʨʪ ï ʮʝ ʟʘʢʦʥ, ʧʨʘʚʠʣʦ, ʥʦʨʤʘʪʠʚʥʠʡ ʜʦʢʫʤʝʥʪ, ʨʦʟʨʦʙʣʝʥʠʡ ʥʘ 

ʦʩʥʦʚʽ ʫʟʘʛʘʣʴʥʝʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʫʢʠ, ʪʝʭʥʽʢʠ ʪʘ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ. ʁʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ï ʜʦʩʷʛʪʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʪʘ ʙʝʟʧʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʧʨʠ 

ʚʠʨʦʙʥʠʮʪʚʽ ʙʫʜʴ-ʷʢʦʛʦ ʚʠʜʫ ʧʨʦʜʫʢʪʫ ʚ ʙʫʜʴ-ʷʢʽʡ ʪʦʯʮʽ ʩʚʽʪʫ. ʎʽ ʟʘʛʘʣʴʥʽ 

ʧʨʘʚʠʣʘ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ ʛʘʨʘʥʪʦʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʤʽʩʮʷ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦ ʧʦʣʝʛʰʫʻ ʜʦʩʷʛʥʝʥʥʷ ʧʦʟʠʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʚʟʘʻʤʥʦʾ 

ʪʦʨʛʽʚʣʽ. 

ʌʫʥʢʮʽʾ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ï ʮʝ ʬʫʥʢʮʽʷ ʚʧʦʨʷʜʢʫʚʘʥʥʷ, ʬʫʥʢʮʽʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʩʧʦʞʠʚʘʯʽʚ, ʚʠʨʦʙʥʠʢʽʚ ʽ ʜʝʨʞʘʚʠ, ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʘ 

ʬʫʥʢʮʽʷ ʽ ʬʫʥʢʮʽʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʦʨʤ, ʧʨʘʚʠʣ ʽ ʫʤʦʚ. ɭʚʨʦʧʝʡʩʴʢʘ ʝʢʦʥʦʤʽʯʥʘ 

ʢʦʤʽʩʽʷ ʆʆʅ ʚʠʜʽʣʠʣʘ ʯʦʪʠʨʠ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ: 

ï ʦʭʦʨʦʥʫ ʟʜʦʨʦʚ'ʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ; 

ï ʧʦʢʨʘʱʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ;  

ï ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʝ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ;  

ï ʫʩʫʥʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʙʘʨ'ʻʨʽʚ ʫ ʤʽʞʥʘʨʦʜʥʽʡ ʪʦʨʛʽʚʣʽ ʯʝʨʝʟ ʥʝ 

ʛʘʨʤʦʥʽʟʦʚʘʥʽ ʥʦʨʤʘʪʠʚʥʽ ʜʦʢʫʤʝʥʪʠ. 

ɺʩʽ ʮʽ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʟʘʢʦʥʠ ʪʘ ʬʫʥʢʮʽʾ ʧʦʰʠʨʶʶʪʴʩʷ ʽ ʥʘ ʭʘʨʯʦʚʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʆʜʥʽʻʶ ʟ ʦʙʦʚ'ʷʟʢʦʚʠʭ ʚʠʤʦʛ ʜʣʷ ʩʫʯʘʩʥʠʭ ʭʘʨʯʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʻ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʍɸʉʉʈ, ʩʫʪʴ ʷʢʦʾ ʧʦʣʷʛʘʻ ʫ ʢʦʥʪʨʦʣʽ ʚʩʽʭ ʩʪʘʜʽʡ 

ʚʠʨʦʙʥʠʮʪʚʘ ʭʘʨʯʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ ï

ʢʨʠʪʠʯʥʠʭ ʪʦʯʦʢ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʙʝʟʧʝʢʫ ʧʨʦʜʫʢʪʫ, ʧʦʛʽʨʰʠʪʠ ʡʦʛʦ 

ʷʢʽʩʪʴ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʫ ʩʫʯʘʩʥʽʡ ʞʦʨʩʪʢʽʡ ʢʦʥʢʫʨʝʥʪʥʽʡ ʙʦʨʦʪʴʙʽ ʟʘ 

ʩʧʦʞʠʚʘʯʘ. 

ʉʴʦʛʦʜʥʽ ʩʘʤʝ ʛʘʨʘʥʪʦʚʘʥʘ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʜʦʟʚʦʣʷʻ ʫʪʨʠʤʘʪʠʩʷ ʥʘ 

ʨʠʥʢʫ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʩʚʽʪʦʚʦʾ ʢʨʠʟʠ ʪʘ ʙʦʨʦʪʴʙʠ ʢʦʞʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʘ 

ʚʠʞʠʚʘʥʥʷ. ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʶ ʙʝʟʧʝʢʠ ʭʘʨʯʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʜʘʚʥʦ ʪʘ ʫʩʧʽʰʥʦ 

ʧʨʘʮʶʻ ʚ ʢʨʘʾʥʘʭ ɭʉ 

ʋ ʥʘʰʦʾ ʢʨʘʾʥʽ ʚʧʝʨʰʝ ʮʷ ʩʠʩʪʝʤʘ ʍɸʉʉʈ ʙʫʣʘ ʚʧʨʦʚʘʜʞʝʥʘ ʪʘ 

ʩʝʨʪʠʬʽʢʦʚʘʥʘ 1 ʚʝʨʝʩʥʷ 2009 ʨ. ʥʘ ʚʩʽʭ ʝʢʩʧʦʨʪʥʠʭ ʧʦʪʫʞʥʦʩʪʷʭ ʧʦ 

ʚʠʨʦʙʥʠʮʪʚʫ ʽ ʧʦʩʪʘʚʮʽ ʨʦʩʣʠʥʥʦʾ ʦʣʽʾ. ʉʴʦʛʦʜʥʽ ʚʦʥʘ ʦʙʦʚ'ʷʟʢʦʚʘ ʜʣʷ ʚʩʽʭ 

ʭʘʨʯʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. 

ʉʠʩʪʝʤʘ ʍɸʉʉʈ ʟʘʙʝʟʧʝʯʫʻ ʢʦʥʪʨʦʣʴ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʚʠʨʦʙʥʠʮʪʚʘ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʫ ʙʫʜʴ-ʷʢʽʡ ʪʦʯʮʽ ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʙʝʨʽʛʘʥʥʷ ʽ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ, ʜʝ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʥʝʙʝʟʧʝʯʥʽ ʩʠʪʫʘʮʽʾ, ʪʘ 

ʚʠʢʦʨʠʩʪʘʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ï ʚʠʨʦʙʥʠʢʘʤʠ ʭʘʨʯʦʚʦʾ 
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ʧʨʦʜʫʢʮʽʾ. ɼʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʍɸʉʉʈ ʚʠʨʦʙʥʠʢʠ ʟʦʙʦʚ'ʷʟʘʥʽ ʥʝ ʪʽʣʴʢʠ 

ʜʦʩʣʽʜʞʫʚʘʪʠ ʩʚʽʡ ʚʣʘʩʥʠʡ ʧʨʦʜʫʢʪ ʽ ʤʝʪʦʜʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʘʣʝ ʡ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʮʶ ʩʠʩʪʝʤʫ ʽ ʾʾ ʚʠʤʦʛʠ ʜʦ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʩʠʨʦʚʠʥʠ, ʜʦʧʦʤʽʞʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘ 

ʪʘʢʦʞ ʜʦ ʩʠʩʪʝʤʠ ʦʧʪʦʚʦʾ ʪʘ ʨʦʟʜʨʽʙʥʦʾ ʪʦʨʛʽʚʣʽ. ɺʦʥʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ 

ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʽʚ, ʚʠʢʣʠʢʘʥʠʭ ʤʦʞʣʠʚʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʟ ʙʝʟʧʝʢʦʶ ʭʘʨʯʦʚʦʾ 

ʧʨʦʜʫʢʮʽʾ. ʂʨʽʤ ʪʦʛʦ, ʮʷ ʩʠʩʪʝʤʘ ʻ ʝʬʝʢʪʠʚʥʠʤ ʟʥʘʨʷʜʜʷʤ ʢʝʨʫʚʘʥʥʷ ʪʘ ʟʘʭʠʩʪʫ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʨʠ ʧʨʦʩʫʚʘʥʥʽ ʥʘ ʨʠʥʢʫ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ʟʘʭʠʩʪʫ 

ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʚʽʜ ʙʽʦʣʦʛʽʯʥʠʭ (ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ), ʭʽʤʽʯʥʠʭ, ʬʽʟʠʯʥʠʭ ʽ 

ʽʥʰʠʭ ʨʠʟʠʢʽʚ ʟʘʙʨʫʜʥʝʥʥʷ. 

ɹʘʛʘʪʦ ʤʽʞʥʘʨʦʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʪʘʢʽ, ʷʢ ʂʦʤʽʩʽʷ ʂʦʜʝʢʩʫ ɸʣʽʤʝʥʪʘʨʽʫʩ 

ʩʭʚʘʣʠʣʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʍɸʉʉʈ, ʷʢ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʡ ʩʧʦʩʽʙ ʧʦʧʝʨʝʜʞʝʥʥʷ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʚʠʢʣʠʢʘʥʠʭ ʥʝʷʢʽʩʥʠʤʠ ʭʘʨʯʦʚʠʤʠ ʧʨʦʜʫʢʪʘʤʠ.  

ʆʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʽʥʮʠʜʝʥʪʽʚ, ʚʠʢʣʠʢʘʥʠʭ ʾʞʝʶ, ʻ ï ʧʦʛʘʥʘ ʷʢʽʩʪʴ 

ʩʠʨʦʚʠʥʠ, ʥʝʧʨʘʚʠʣʴʥʝ ʧʦʚʦʜʞʝʥʥʷ ʟ ʩʠʨʦʚʠʥʦʶ, ʟʤʽʥʠ ʫ ʨʝʮʝʧʪʫʨʘʭ, ʟʤʽʥʠ ʚ 

ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʝʨʝʭʨʝʩʥʝ ʟʘʙʨʫʜʥʝʥʥʷ, ʥʝʚʽʜʧʦʚʽʜʥʝ ʧʨʠʙʠʨʘʥʥʷ, 

ʥʝʚʽʜʧʦʚʽʜʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʜʦʜʘʚʘʥʥʷ ʥʝʧʨʘʚʠʣʴʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

ʊʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ, ʱʦ ʚʠʢʦʨʠʩʪʘʶʪʴʩʷ ʧʨʠ ʚʠʧʫʩʢʫ ʭʘʨʯʦʚʦʾ 

ʧʨʦʜʫʢʮʽʾ, ʥʝ ʟʘʚʞʜʠ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʝʨʘʪʠʚʥʝ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʪʝ ʱʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ. 

ʆʩʥʦʚʥʘ ʧʨʠʯʠʥʘ ʰʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʩʠʩʪʝʤʠ ʅɸʉʉʈ ï ʤʦʞʣʠʚʽʩʪʴ 

ʢʝʨʫʚʘʥʥʷ ʙʝʟʧʝʢʦʶ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʠʧʘʜʢʽʚ ʦʪʨʫʻʥʥʷ 

ʾʞʝʶ. ʆʩʦʙʣʠʚʽʩʪʶ ʩʠʩʪʝʤʠ ʅɸʉʉʈ ʻ ʪʝ, ʱʦ ʧʨʠ ʾʾ ʜʦʧʦʤʦʟʽ ʜʝʪʘʣʴʥʦ 

ʚʠʚʯʘʻʪʴʩʷ ʢʦʞʝʥ ʝʪʘʧ ʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʟʙʝʨʽʛʘʥʥʽ ʽ ʜʦʩʪʘʚʢʠ ʾʞʽ, ʚʠʷʚʣʷʶʪʴʩʷ 

ʩʧʝʮʠʬʽʯʥʽ ʨʠʟʠʢʠ ʪʘ ʥʝʙʝʟʧʝʢʠ, ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʝʬʝʢʪʠʚʥʽ ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ 

ʽ ʤʦʥʽʪʦʨʠʥʛʫ.  

ɺ ʋʢʨʘʾʥʽ ʩʴʦʛʦʜʥʽ ʚʽʜʙʫʜʝʪʴʩʷ ʨʝʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ 

ʙʝʟʧʝʢʠ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʛʦʪʫʶʪʴʩʷ ʜʦ ʨʦʟʛʣʷʜʫ ʟʤʽʥʠ ʚ ɿʘʢʦʥ ʋʢʨʘʾʥʠ 

çʇʨʦ ʷʢʽʩʪʴ ʽ ʙʝʟʧʝʢʫ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ʧʨʦʜʦʚʦʣʴʯʦʾ ʩʠʨʦʚʠʥʠè. 

ɺʽʜʧʦʚʽʜʥʦ, ʚʩʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʜʽʷʣʴʥʽʩʪʴ ʷʢʠʭ ʧʦʚ'ʷʟʘʥʘ ʽʟ ʧʨʦʜʫʢʪʘʤʠ 

ʭʘʨʯʫʚʘʥʥʷ, ʟʦʙʦʚ'ʷʟʘʥʽ ʚʚʝʩʪʠ ʩʠʩʪʝʤʫ HACCP, ʩʠʩʪʝʤʫ ʢʝʨʫʚʘʥʥʷ ʭʘʨʯʦʚʦʶ 

ʙʝʟʧʝʢʦʶ. 

ʇʣʘʥʫʻʪʴʩʷ, ʱʦ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʜʝ ʚʧʨʦʚʘʜʞʝʥʝ ʅɸʉʉʈ ʽ ʜʦʚʝʣʦ 

ʢʦʥʪʨʦʣʶʶʯʠʤ ʦʨʛʘʥʘʤ, ʱʦ ʚʦʥʦ ʧʨʘʮʶʻ ʝʬʝʢʪʠʚʥʦ, ʤʦʞʝ ʥʝ ʤʘʪʠ ʥʽʷʢʠʭ 

ʩʝʨʪʠʬʽʢʘʪʽʚ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʷʢʽʩʪʴ ʧʨʦʜʫʢʪʽʚ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ ɼʉʊʋ 4161 çʉʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ 

ʙʝʟʧʝʢʦʶ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. ɺʠʤʦʛʠè ʟʘʙʝʟʧʝʯʫʻ ʢʦʥʪʨʦʣʴ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ 

ʭʘʨʯʦʚʦʛʦ ʣʘʥʮʶʛʘ ("ʚʽʜ ʧʦʣʷ ʜʦ ʩʪʦʣʫ"), ʫ ʙʫʜʴ-ʷʢʽʡ ʪʦʯʮʽ ʧʨʦʮʝʩʫ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʟʙʝʨʽʛʘʥʥʷ ʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ, ʜʝ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ 

ʥʝʙʝʟʧʝʯʥʽ ʬʘʢʪʦʨʠ. 

ʋʚʝʜʝʥʠʡ ʫ ʜʽʶ ʤʽʞʥʘʨʦʜʥʠʡ ʩʪʘʥʜʘʨʪ ISO 22000-2005 "ʉʠʩʪʝʤʠ 

ʢʝʨʫʚʘʥʥʷ ʙʝʟʧʝʢʦʶ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. ɺʠʤʦʛʠ", ʥʘ ʧʽʜʩʪʘʚʽ ʷʢʦʛʦ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʝʨʪʠʬʽʢʘʮʽʷ ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʚʧʨʦʚʘʜʠʣʠ HACCP. 

ʋ ʜʦʧʦʤʦʛʫ ʢʦʤʧʘʥʽʷʤ ʭʘʨʯʦʚʦʾ ʛʘʣʫʟʽ, ʷʢʽ ʧʨʘʛʥʫʪʴ ʚʧʨʦʚʘʜʠʪʠ ʩʠʩʪʝʤʫ 

ʤʝʥʝʜʞʤʝʥʪʫ ʷʢʦʩʪʽ, ʚʠʜʘʥʠʡ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʩʪʘʥʜʘʨʪ ISO 15161 "ʇʦʩʽʙʥʠʢ 

ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ISO 9001:2001 ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ". 



 

 140 

Resource-Saving Technologies of Apparel, Textile & Food Industry  

 

ɺ ʋʢʨʘʾʥʽ ʧʨʠʡʥʷʪʠʡ ʜʝʨʞʘʚʥʠʡ ʩʪʘʥʜʘʨʪ ɼʉʊʋ 4161-2003 "ʉʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʯʥʽʩʪʶ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. ɺʠʤʦʛʠ", ʱʦ ʨʝʘʣʽʟʫʻ ʚʠʤʦʛʠ 

ɼʠʨʝʢʪʠʚʠ ɭʉ 93/43 ʪʘ Codex Alimentarius Food Hygiene Basic Texts. 

ɺ ʋʢʨʘʾʥʽ ʟ 01.01.2006 ʚʚʝʜʝʥʠʡ ʫ ʜʽʶ ɿʘʢʦʥ ʋʢʨʘʾʥʠ "ʇʨʦ ʙʝʟʧʝʯʥʽʩʪʴ 

ʪʘ ʷʢʽʩʪʴ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ", ʚ 2012 ʨʦʮʽ ʧʨʠʡʥʷʣʠ ʥʦʚʫ ʨʝʜʘʢʮʽʶ ʮʴʦʛʦ 

ɿʘʢʦʥʫ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʛʦ ʩʠʩʪʝʤʘ ʅɸʉʉʈ ʩʪʘʣʘ ʦʙʦʚ'ʷʟʢʦʚʦʶ, ʷʢ ʮʝ 

ʧʨʠʡʥʷʪʦ ʚ ɭʉ. 

ɺʽʜʧʦʚʽʜʥʦ, ʚʩʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʜʽʷʣʴʥʽʩʪʴ ʷʢʠʭ ʧʦʚ'ʷʟʘʥʘ ʽʟ ʧʨʦʜʫʢʪʘʤʠ 

ʭʘʨʯʫʚʘʥʥʷ, ʧʦʚʠʥʥʽ ʚʧʨʦʚʘʜʠʪʠ ʩʠʩʪʝʤʫ HACCP. ʎʝ ʜʦʟʚʦʣʠʪʴ ʚʽʪʯʠʟʥʷʥʠʤ 

ʚʠʨʦʙʥʠʢʘʤ ʚʠʡʪʠ ʥʘ ʤʽʞʥʘʨʦʜʥʽ ʨʠʥʢʠ ʪʘ ʟʙʽʣʴʰʠʪʠ ʦʙʩʷʛ ʝʢʩʧʦʨʪʫ. 

ɹʘʛʘʪʦ ʫʢʨʘʾʥʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʚʧʨʦʚʘʜʠʣʠ ʅɸʉʉʈ ʽ ʙʫʣʠ ʚʽʜʚʽʜʘʥʝ 

ʽʥʩʧʝʢʪʦʨʘʤʠ, ʦʜʝʨʞʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʝʢʩʧʦʨʪʥʫ ʜʽʷʣʴʥʽʩʪʴ. 

ʇʨʠʥʮʠʧʠ ʅɸʉʉʈ ʧʝʨʝʜʙʘʯʘʶʪʴ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʫ ʧʨʦʜʘʞʽʚ, ʟʥʠʞʝʥʥʷ 

ʚʠʪʨʘʪ, ʘ ʪʘʢʦʞ ʢʦʥʪʨʦʣʴ ʥʘʜ ʨʠʟʠʢʘʤʠ. ʋ ʩʝʨʝʜʥʴʦʤʫ ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʽ ʪʨʠʚʘʻ ʜʦ ʦʜʥʦʛʦ ʨʦʢʫ. 
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ʋɼʂ 613.262:577:3 
ʈʆʃʔ ʌʋʅʂʎɯʆʅɸʃʔʅʀʍ ʍɸʈʏʆɺʀʍ ʇʈʆɼʋʂʊɯɺ ɺ 
ʉʊʀʄʋʃʗʎɯɰ ʌɯɿʀʏʅʆɰ ʈʆɹʆʊʆɿɼɸʊʅʆʉʊɯ 

ʆ. ʆ. ʉɯʄɸʂʆɺɸ, ɸ. ʄ. ʂʆɺɸʃɽʅʂʆ, ʂ. ʖ. ʂʆʃɯʉʅʀʂ 
ɼʦʥʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
ʝʢʦʥʦʤʽʢʠ ʽ ʪʦʨʛʽʚʣʽ ʽʤʝʥʽ ʄʠʭʘʡʣʘ 
ʊʫʛʘʥ-ɹʘʨʘʥʦʚʩʴʢʦʛʦ, ʤ. ʂʨʠʚʠʡ ʈʽʛ 

 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʨʦʩʪʘʥʥʷ ʜʦʩʷʛʥʝʥʴ ʫ ʨʽʟʥʠʭ ʚʠʜʘʭ ʩʧʦʨʪʫ ʧʦʪʨʽʙʥʝ 

ʧʽʜʚʠʱʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʟʘʩʦʙʘʤʠ ʪʘ 

ʤʝʪʦʜʘʤʠ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʚ ʮʴʦʤʫ ʧʠʪʘʥʥʽ ʥʘʙʫʚʘʻ ʢʦʨʝʢʮʽʷ 

ʨʘʮʽʦʥʽʚ ʭʘʨʯʫʚʘʥʥʷ ʩʧʦʨʪʩʤʝʥʽʚ ʚʚʝʜʝʥʥʷʤ ʚ ʥʠʭ ʧʝʚʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʜʦʙʘʚʢʠ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ, ʤʘʶʪʴ ʽʤʫʥʦʩʪʠʤʫʣʶʶʯʽ, ʘʜʘʧʪʦʛʝʥʥʽ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʧʨʠʯʦʤʫ, ʷʢ ʧʨʘʚʠʣʦ, ʧʦʰʫʢ ʪʘʢʠʭ ʜʦʙʘʚʦʢ ʚʝʜʝʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʧʨʠʨʦʜʥʦʾ 

ʩʠʨʦʚʠʥʠ [1]. ɺʢʣʶʯʝʥʥʷ ʜʦ ʨʘʮʽʦʥʽʚ ʭʘʨʯʫʚʘʥʥʷ ʪʘʢʠʭ ʟʙʘʛʘʯʝʥʠʭ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʧʨʦʜʫʢʪʽʚ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʩʪʽʡʢʽʩʪʴ ʦʨʛʘʥʽʟʤʫ ʜʦ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ, ʟʥʠʟʠʪʠ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʠʭ ʪʘ ʢʘʥʮʝʨʦʛʝʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ.  ʇʨʠʨʦʜʥʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʨʘʮʽʦʥʠ ʭʘʨʯʫʚʘʥʥʷ ʜʝʷʢʠʭ ʢʣʘʩʽʚ ʧʨʠʨʦʜʥʠʭ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʜʦʟʚʦʣʠʪʴ ʪʘʢʦʞ ʧʽʜʚʠʱʠʪʠ ʽ ʬʽʟʠʯʥʫ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ 

ʦʨʛʘʥʽʟʤʫ [2]. 

ʅʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʽ ʻ ʩʧʦʣʫʢʠ ʬʝʥʦʣʴʥʦʾ 

ʧʨʠʨʦʜʠ, ʧʨʠʩʫʪʥʽ ʧʨʘʢʪʠʯʥʦ ʫ ʚʩʽʭ ʨʦʩʣʠʥʘʭ, ʪʘʢ ʟʚʘʥʽ ʙʽʦʬʣʘʚʦʥʦʾʜʠ. 

ʆʩʦʙʣʠʚʦ ʙʘʛʘʪʦ ʾʭ ʤʽʩʪʠʪʴʩʷ ʚ ʷʩʢʨʘʚʦ ʟʘʙʘʨʚʣʝʥʠʭ ʧʣʦʜʘʭ, ʥʘʧʨʠʢʣʘʜ, ʷʛʦʜʘʭ 

ʦʙʣʽʧʠʭʠ, ʛʣʦʜʫ, ʯʦʨʥʦʧʣʽʜʥʦʾ ʛʦʨʦʙʠʥʠ ʪʘ ʽʥ. [3]. ɹʽʦʬʣʘʚʦʥʦʾʜʠ ʧʨʠ ʚʩʽʡ 

ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʾʭ ʭʽʤʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʥʘʜʘʶʪʴ ʧʦʜʽʙʥʫ ʜʽʶ ʥʘ ʨʦʙʦʪʫ ʩʝʨʮʷ ï 

ʟʙʽʣʴʰʫʶʪʴ ʘʤʧʣʽʪʫʜʫ ʡʦʛʦ ʩʢʦʨʦʯʝʥʴ, ʦʪʞʝ, ʚʠʪʨʘʯʘʶʯʠ ʤʝʥʰʝ ʝʥʝʨʛʽʾ, ʩʝʨʮʝ 

ʧʨʦʛʘʥʷʻ ʧʦ ʩʫʜʠʥʘʭ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʢʨʦʚʽ. ʆʩʦʙʣʠʚʦ ʷʩʢʨʘʚʦ ʪʘʢʘ ʜʽʷ 

ʙʽʦʬʣʘʚʦʥʦʾʜʽʚ ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʩʝʨʮʝ ʩʪʦʤʣʝʥʝ ʥʘʜʤʽʨʥʦʶ 

ʨʦʙʦʪʦʶ ï ʬʝʥʦʣʠ ʚʽʜʥʦʚʣʶʶʪʴ ʧʦʨʫʰʝʥʠʡ ʨʠʪʤ, ʧʦʚʝʨʪʘʶʪʴ ʩʝʨʮʝʚʦʤʫ ʤ'ʷʟʫ 

ʡʦʛʦ ʩʠʣʫ ʪʘ ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ. ɼʦʮʽʣʴʥʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʨʘʮʽʦʥʠ 

ʭʘʨʯʫʚʘʥʥʷ, ʟʙʘʛʘʯʝʥʽ ʙʽʦʬʣʘʚʦʥʦʾʜʘʤʠ, ʧʦʚʠʥʥʽ ʩʧʨʠʷʪʠ ʧʽʜʚʠʱʝʥʥʶ 

ʬʽʟʠʯʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʣʶʜʠʥʠ ʚʟʘʛʘʣʽ ʪʘ ʟʦʢʨʝʤʘ ʩʧʦʨʪʩʤʝʥʽʚ, ʷʢʽ ʟʘʟʥʘʶʪʴ 

ʚʝʣʠʢʠʭ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʬʽʟʠʯʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʫ ʧʝʜʘʛʦʛʽʯʥʽʡ ʪʘ ʩʧʦʨʪʠʚʥʦ-

ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʷʜ ʪʝʩʪʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʦʩʦʙʣʠʚʦʾ 

ʧʦʧʫʣʷʨʥʦʩʪʽ ʥʘʙʫʣʘ ʪʘʢ ʟʚʘʥʘ ʦʨʪʦʩʪʘʪʠʯʥʘ ʧʨʦʙʘ. ʎʷ ʧʨʦʙʘ ʧʦʣʷʛʘʻ ʫ 

ʧʝʨʝʚʝʜʝʥʥʽ ʪʽʣʘ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʫ ʚʝʨʪʠʢʘʣʴʥʝ. ʗʢ ʤʝʪʦʜ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʦʨʪʦʩʪʘʪʠʯʥʘ ʧʨʦʙʘ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ 

ʢʣʽʥʽʯʥʽʡ ʪʘ ʧʝʜʘʛʦʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ [4]. ʆʨʪʦʩʪʘʪʠʯʥʽ ʨʝʘʢʮʽʾ ʦʨʛʘʥʽʟʤʫ 

ʧʦʚ'ʷʟʘʥʽ ʟ ʪʠʤ, ʱʦ ʧʨʠ ʧʝʨʝʭʦʜʽ ʪʽʣʘ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʦʟʠʮʽʾ ʫ ʚʝʨʪʠʢʘʣʴʥʫ ʚ 

ʥʠʞʥʽʡ ʡʦʛʦ ʧʦʣʦʚʠʥʽ ʜʝʧʦʥʫʻʪʴʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʢʨʦʚʽ, ʚʥʘʩʣʽʜʦʢ ʮʴʦʛʦ 

ʧʦʛʽʨʰʫʻʪʴʩʷ ʚʝʥʦʟʥʝ ʧʦʚʝʨʥʝʥʥʷ ʢʨʦʚʽ ʜʦ ʩʝʨʮʷ ʪʘ ʟʤʝʥʰʫʻʪʴʩʷ ʚʠʢʠʜ ʢʨʦʚʽ 

(ʥʘ 20é30 %). ʂʦʤʧʝʥʩʘʮʽʷ ʮʽʻʾ ʥʝʩʧʨʠʷʪʣʠʚʦʾ ʜʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʛʦʣʦʚʥʠʤ 
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ʯʠʥʦʤ ʟʘ ʨʘʭʫʥʦʢ ʟʨʦʩʪʘʥʥʷ ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʠʭ ʩʢʦʨʦʯʝʥʴ (ʏʉʉ). ɿ ʽʥʰʦʛʦ ʙʦʢʫ, 

ʚʘʞʣʠʚʘ ʨʦʣʴ ʥʘʣʝʞʠʪʴ ʟʤʽʥʘʤ ʩʫʜʠʥʥʦʛʦ ʪʦʥʫʩʫ. ʉʪʫʧʽʥʴ ʟʤʝʥʰʝʥʥʷ 

ʚʝʥʦʟʥʦʛʦ ʧʦʚʝʨʥʝʥʥʷ ʢʨʦʚʽ ʜʦ ʩʝʨʮʷ ʧʨʠ ʟʤʽʥʽ ʧʦʟʠʮʽʾ ʪʽʣʘ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʥʫʩʫ ʚʝʣʠʢʠʭ ʚʝʥ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʦʨʪʦʩʪʘʪʠʯʥʦʾ ʩʪʽʡʢʦʩʪʽ, ʦʪʞʝ, ʽ ʬʽʟʠʯʥʦʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʥʘʤʠ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʢʣʶʯʘʪʠ ʱʦʜʥʷ ʜʦ ʨʘʮʽʦʥʫ 

ʭʘʨʯʫʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʩʦʢʠ-ʧʶʨʝ ʦʙʣʽʧʠʭʠ, ʯʦʨʥʦʧʣʽʜʥʦʾ ʛʦʨʦʙʠʥʠ, ʢʘʣʠʥʠ, ʷʢ 

ʧʨʦʜʫʢʪʠ, ʱʦ ʤʽʩʪʷʪʴ ʜʦʩʠʪʴ ʚʠʩʦʢʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʬʝʥʦʣʴʥʠʭ ʨʝʯʦʚʠʥ-

ʙʽʦʬʣʘʚʦʥʦʾʜʽʚ. ɼʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʛʨʫʧʫ ʜʽʚʯʘʪ, ʱʦ ʩʢʣʘʜʘʣʘʩʷ 

ʟ 10 ʩʪʫʜʝʥʪʦʢ. ɼʣʷ ʚʩʽʭ ʜʝʩʷʪʠ ʫʯʘʩʥʠʮʴ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʢʦʥʪʨʦʣʴʥʝ ʦʙʩʪʝʞʝʥʥʷ ʥʘ ʦʨʪʦʩʪʘʪʠʯʥʫ ʩʪʽʡʢʽʩʪʴ ï ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ 

ʧʦʯʘʩʪʽʰʘʥʥʷ ʧʫʣʴʩʫ ʚ ʦʨʪʦʩʪʘʪʠʯʥʽʡ ʧʦʟʠʮʽʾ. ɼʘʣʽ ʱʦʜʥʷ ʚ ʦʙʽʜʥʽʡ ʨʘʮʽʦʥ 

ʜʽʚʯʘʪ ʚʢʣʶʯʘʣʠ ʩʦʢʠ-ʧʶʨʝ ʟ ʷʛʽʜ. ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʪʨʠʚʘʣʠ ʧʨʦʪʷʛʦʤ ʤʽʩʷʮʷ ï 

ʜʚʽʯʽ ʥʘ ʪʠʞʜʝʥʴ ʧʽʜ ʯʘʩ ʟʘʥʷʪʴ ʬʽʟʢʫʣʴʪʫʨʦʶ ʜʣʷ ʢʦʞʥʦʾ ʩʪʫʜʝʥʪʢʠ ʧʨʦʚʦʜʠʣʠ 

ʦʨʪʦʩʪʘʪʠʯʥʫ ʧʨʦʙʫ ʪʘ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʧʦʯʘʩʪʽʰʘʥʥʷ ʧʫʣʴʩʫ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʪʘʢʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʜʭʦʜʞʝʥʥʷ ʜʦ 

ʦʨʛʘʥʽʟʤʫ ʙʽʦʬʣʘʚʦʥʦʾʜʽʚ ʧʦʩʪʫʧʦʚʦ ʩʧʨʠʷʻ ʟʨʦʩʪʘʥʥʶ ʪʦʥʫʩʫ ʢʨʦʚʦʥʦʩʥʠʭ 

ʩʫʜʠʥ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚʝʥʦʟʥʦʛʦ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʚʞʠʚʘʥʥʽ 

ʨʘʮʽʦʥʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʱʦ ʤʽʩʪʷʪʴ ʙʽʦʬʣʘʚʦʥʦʾʜʠ, ʤʦʞʥʘ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ 

ʦʨʪʦʩʪʘʪʠʯʥʫ ʩʪʽʡʢʽʩʪʴ ʩʧʦʨʪʩʤʝʥʽʚ, ʾʭʥʶ ʬʽʟʠʯʥʫ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʽ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʟʜʘʪʥʽʩʪʴ ʧʨʦʪʠʩʪʦʷʪʠ ʝʢʩʪʨʝʤʘʣʴʥʠʤ ʬʽʟʠʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 
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ʋɼʂ 664.3 
ʅʆɺɯ ɼɽʃɯʂɸʊɽʉʅɯ ʉʆʋʉʀ ɼʃʗ ʍɸʈʏʋɺɸʅʅʗ ɺɽɻɸʅɯɺ 

ɯ. ɻ. ʈɸɼɿɯɭɺʉʔʂɸ, ʆ. ʇ. ʄɽʃʔʅʀʂ 
ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

 

ɺʝʛʘʥʩʴʢʝ ʭʘʨʯʫʚʘʥʥʷ  ʮʝ ʭʘʨʯʫʚʘʥʥʷ, ʢʦʪʨʝ ʚʠʢʣʶʯʘʻ ʧʨʦʜʫʢʪʠ 

ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʮʽʣʢʦʤ ʧʦʙʫʜʦʚʘʥʝ ʥʘ ʨʦʩʣʠʥʥʽʡ ʾʞʽ. ɺʝʛʘʥʩʴʢʠʡ 

ʨʘʮʽʦʥ ʥʝ ʤʽʩʪʠʪʴ ʤôʷʩʘ, ʨʠʙʠ, ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ʷʻʮʴ, ʘ ʪʘʢʦʞ ʤʦʞʝ 

ʚʠʢʣʶʯʘʪʠ ʤʝʜ ʽ ʨʽʟʥʽ ʭʘʨʯʦʚʽ ʜʦʜʘʪʢʠ, ʚʠʨʦʙʣʝʥʽ ʟ/ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʚʘʨʠʥ. 

ʋ ʚʽʪʯʠʟʥʷʥʠʭ ʤʘʡʦʥʝʟʘʭ, ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, ʧʨʘʢʪʠʯʥʦ ʻʜʠʥʠʤ ʝʤʫʣʴʛʘʪʦʨʦʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʝʤʫʣʴʩʽʾ, ʻ ʷʻʯʥʠʡ ʞʦʚʪʦʢ. ʇʝʨʩʧʝʢʪʠʚʘ ʟʘʤʽʥʠ ʷʻʯʥʦʛʦ ʞʦʚʪʢʘ ʥʘ 

ʩʦʥʷʰʥʠʢʦʚʽ ʬʦʩʬʦʣʽʧʽʜʠ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʧʝʨʩʧʝʢʪʠʚʥʦʶ, ʦʩʢʽʣʴʢʠ ʧʦʨʷʜ ʟʽ 

ʟʤʝʥʰʝʥʥʷʤ ʚʤʽʩʪʫ ʭʦʣʝʩʪʝʨʠʥʫ ʚ ʛʦʪʦʚʦʤʫ ʧʨʦʜʫʢʪʽ ʜʦʟʚʦʣʠʪʴ ʟʙʘʛʘʪʠʪʠ 

ʡʦʛʦ ʢʦʤʧʣʝʢʩʦʤ  ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. 

ʉʴʦʛʦʜʥʽ ʬʦʩʬʦʣʽʧʽʜʠ (ʣʝʮʠʪʠʥʠ) ʩʪʘʣʠ ʥʝʚʽʜ'ʻʤʥʠʤ ʨʝʮʝʧʪʫʨʥʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʚʝʣʠʯʝʟʥʦʛʦ ʩʧʝʢʪʨʘ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ: ʢʦʥʜʠʪʝʨʩʴʢʠʭ 

ʚʠʨʦʙʽʚ, ʰʚʠʜʢʦʨʦʟʯʠʥʥʠʭ ʥʘʧʦʾʚ, ʩʫʤʽʰʝʡ ʜʣʷ ʜʠʪʷʯʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, 

ʤʦʨʦʟʠʚʘ, ʩʠʨʽʚ, ʤ'ʷʩʥʠʭ ʬʘʨʰʽʚ, ʧʨʦʜʫʢʪʽʚ ʥʘ ʦʩʥʦʚʽ ʚʦʜʥʦ-ʞʠʨʦʚʠʭ ʝʤʫʣʴʩʽʡ 

ʪʘ ʽʥ. ɿʘʚʜʷʢʠ ʩʚʦʾʤ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʚ ʪʝʭʥʦʣʦʛʽʾ ʣʝʮʠʪʠʥ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʩʪʘʙʽʣʽʟʘʪʦʨ, ʘʥʪʠʨʦʟʙʨʠʟʢʫʚʘʯ, ʜʠʩʧʝʨʛʫʶʯʠʡ ʘʛʝʥʪ ʪʘ 

ʤʦʜʠʬʽʢʘʪʦʨ ʚ'ʷʟʢʦʩʪʽ [1]. 

ʊʨʘʜʠʮʽʡʥʽ ʩʪʦʣʦʚʽ ʤʘʡʦʥʝʟʠ ʤʽʩʪʷʪʴ: ʨʘʬʽʥʦʚʘʥʫ ʜʝʟʦʜʦʨʦʚʘʥʫ 

ʨʦʩʣʠʥʥʫ ʦʣʽʶ, ʷʻʯʥʠʡ ʧʦʨʦʰʦʢ, ʮʫʢʦʨ, ʛʽʨʯʠʮʶ, ʦʮʝʪ, ʩʽʣʴ. ʊʝʭʥʦʣʦʛʽʯʥʘ 

ʧʨʦʩʪʦʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʮʴʦʛʦ ʧʨʦʜʫʢʪʫ ʟʫʤʦʚʣʶʻ ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʜʘʪʢʦʚʠʭ 

ʚʠʪʨʘʪ ʧʨʠ ʚʥʝʩʝʥʽ ʟʤʽʥ ʫ ʨʝʮʝʧʪʫʨʫ [2]. ʅʘʤʠ ʨʦʟʨʦʙʣʝʥʽ ʨʝʮʝʧʪʫʨʠ 

ʤʘʡʦʥʝʟʥʠʭ ʩʦʫʩʽʚ ʞʠʨʥʽʩʪʶ 65,4%, 40,0% ʪʘ 28,0% (ʪʘʙʣʠʮʷ), ʱʦ ʥʝ ʤʽʩʪʷʪʴ 

ʜʦʙʘʚʦʢ ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʽ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʦʪʨʝʙʠ 

ʣʶʜʝʡ, ʱʦ ʧʨʠʪʨʠʤʫʶʪʴʩʷ ʚʝʛʘʥʩʴʢʦʾ ʩʠʩʪʝʤʠ ʭʘʨʯʫʚʘʥʥʷ. 
 

ʊʘʙʣʠʮʷ 1 ï ʈʝʮʝʧʪʫʨʠ ʅʦʚʠʭ ʤʘʡʦʥʝʟʽʚ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʩʠʨʦʚʠʥʠ ɺʤʽʩʪ ʢʦʤʧʦʥʝʥʪʽ, % 

ʅʦʚʠʡ ˉ1 ʅʦʚʠʡ ˉ2 ʅʦʚʠʡ ˉ3 

ʆʣʽʷ ʩʦʥʷʰʥʠʢʦʚʘ ʨʘʬʽʥʦʚʘʥʘ ʜʝʟʦʜʦʨʦʚʘʥʘ 65,40 40,00 28,00 

ʉʫʭʝ ʟʥʝʞʠʨʝʥʝ ʤʦʣʦʢʦ  2,50 3,00 3,50 

ʌʦʩʬʦʣʽʧʽʜʠ 0,40 0,20 0,11 

ɻʽʨʯʠʯʥʠʡ ʧʦʨʦʰʦʢ 0,60 0,65 0,75 

ʎʫʢʦʨ 1,00 1,00 1,00 

ʆʮʪʦʚʘ ʢʠʩʣʦʪʘ 80% 0,65 0,65 0,65 

ʉʦʜʘ ʭʘʨʯʦʚʘ 0,05 0,05 0,05 

ɸʣʴʛʽʥʘʪ ʥʘʪʨʽʶ 0,08 0,48 0,70 

ʉʽʣʴ ʧʦʚʘʨʝʥʘ 1,00 1,00 1,00 

ɺʦʜʘ ʨʝʰʪʘ ʨʝʰʪʘ ʨʝʰʪʘ 

ɺʩʴʦʛʦ 100 100 100 
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ʊʘʙʣʠʮʷ 2 ï ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʅʦʚʠʭ ʤʘʡʦʥʝʟʽʚ 

ʇʦʢʘʟʥʠʢʠ 
ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʅʦʚʠʡ ˉ1 ʅʦʚʠʡ ˉ2 ʅʦʚʠʡ ˉ3 

ʄʘʩʦʚʘ ʯʘʩʪʢʘ, %    

ʞʠʨʫ 65,80 40,20 28,11 

ʚʦʣʦʛʠ 28,33 52,98 64,34 

ʂʠʩʣʦʪʥʽʩʪʴ, ʚ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʦʮʪʦʚʫ ʢʠʩʣʦʪʫ, % 0,61 0,61 0,61 

ʉʪʽʡʢʽʩʪʴ ʝʤʫʣʴʩʽʾ, % ʥʝʟʨʫʡʥʦʚʘʥʦʾ ʝʤʫʣʴʩʽʾ 100,00 100,00 100,00 

ɽʬʝʢʪʠʚʥʘ ʚôʷʟʢʽʩʪʴ ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʟʩʫʚʫ 3ʩ-1, ʇʘĿʩ 15,00 14,00 12,00 

ʇʝʨʝʢʠʩʥʝ ʯʠʩʣʦ, ʤʤʦʣʴ 1/2 ʆ2/ʢʛ    

ʱʦʡʥʦ ʚʠʛʦʪʦʚʣʝʥʠʡ 1,60 1,60 1,45 

20 ʜʥʽʚ ʟʙʝʨʽʛʘʥʥʷ 2,93 2,79 2,41 

30 ʜʥʽʚ ʟʙʝʨʽʛʘʥʥʷ 8,48 8,47 8,37 

ʂʘʣʦʨʽʡʥʽʩʪʴ, ʢʢʘʣ 605,85 377,45 266,98 
 

ɿʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʨʦʟʨʦʙʣʝʥʽ ʤʘʡʦʥʝʟʠ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʚʠʤʦʛʘʤ ɼʉʊʋ 4487:2015 çʄʘʡʦʥʝʟʠ ʪʘ ʤʘʡʦʥʝʟʥʽ ʩʦʫʩʠ. ɿʘʛʘʣʴʥʽ ʪʝʭʥʽʯʥʽ 

ʫʤʦʚʠè: 

- ʚʤʽʩʪ ʞʠʨʫ ʫ ʤʝʞʘʭ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʚʤʽʩʪʫ ʟʘ ʨʝʮʝʧʪʫʨʦʶ ʥʘ 

ʚʽʜʧʦʚʽʜʥʠʡ ʚʠʜ ʤʘʡʦʥʝʟʥʦʛʦ ʩʦʫʩʫ; 

- ʚʤʽʩʪ ʚʦʣʦʛʠ ʥʝ ʙʽʣʴʰʝ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʚʤʽʩʪʫ ʟʘ ʨʝʮʝʧʪʫʨʦʶ 

ʥʘ ʚʽʜʧʦʚʽʜʥʠʡ ʚʠʜ ʤʘʡʦʥʝʟʥʦʛʦ ʩʦʫʩʫ; 

- ʢʠʩʣʦʪʥʽʩʪʴ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʦʮʪʦʚʘ ʢʠʩʣʦʪʫ ʥʠʞʯʝ ʚʩʪʘʥʦʚʣʝʥʦʛʦ 

ɼʉʊʋ ʨʽʚʥʷ; 

- ʩʪʽʡʢʽʩʪʴ ʝʤʫʣʴʩʽʾ ʚʽʜʧʦʚʽʜʘʻ ʚʩʪʘʥʦʚʣʝʥʠʤ ʥʦʨʤʘʤ; 

- ʝʬʝʢʪʠʚʥʘ ʚôʷʟʢʽʩʪʴ ʥʘ ʨʽʚʥʽ 12-13 ʇʘĿʩ ʧʦʢʘʟʫʻ, ʱʦ ʦʜʝʨʞʘʥʦ 

ʝʤʫʣʴʩʽʶ ʙʘʞʘʥʦʾ ʢʦʥʩʠʩʪʝʥʮʽʾ, ʷʢʘ ʻ ʟʚʠʯʥʦʶ ʜʣʷ ʩʧʦʞʠʚʘʯʘ; 

- ʜʠʥʘʤʽʢʘ ʧʝʨʦʢʩʠʜʥʦʛʦ ʯʠʩʣʘ ʚʢʘʟʫʻ ʥʘ ʩʪʘʙʽʣʽʟʫʶʯʠʡ ʚʧʣʠʚ 

ʚʚʝʜʝʥʦʾ ʜʦʙʘʚʢʠ ʥʘ ʧʨʦʮʝʩʠ, ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʫ ʧʨʦʜʫʢʪʽ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ.  

- ʢʘʣʦʨʽʡʥʽʩʪʴ ʧʨʦʜʫʢʪʫ ʟʥʠʞʝʥʘ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʣʶʯʝʥʥʷ ʽʟ ʨʝʮʝʧʪʫʨʠ 

ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʦʛʦ ʷʻʯʥʦʛʦ ʧʦʨʦʰʢʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʥʷʰʥʠʢʦʚʠʭ 

ʬʦʩʬʦʣʽʧʽʜʽʚ ʷʢ ʝʤʫʣʴʛʫʶʯʦʾ ʜʦʙʘʚʢʠ ʜʦʟʚʦʣʷʻ ʦʜʝʨʞʘʪʠ ʩʪʽʡʢʽ ʚʦʜʥʦ-ʞʠʨʦʚʽ 

ʝʤʫʣʴʩʽʾ, ʘ ʪʘʢʦʞ ʟʙʘʛʘʯʫʻ ʾʭ ʢʦʤʧʣʝʢʩʦʤ ʢʦʨʠʩʥʠʭ ʬʽʟʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ. ɰʭ ʚʠʩʦʢʘ ʝʤʫʣʴʛʫʶʯʘ ʟʜʘʪʥʽʩʪʴ ʜʦʟʚʦʣʷʻ ʚʠʢʣʶʯʠʪʠ ʦʩʥʦʚʥʠʡ 

ʭʦʣʝʩʪʝʨʦʣʤʽʩʪʢʠʡ ʢʦʤʧʦʥʝʥʪ ʪʨʘʜʠʮʽʡʥʠʭ ʤʘʡʦʥʝʟʽʚ ï ʷʻʯʥʠʡ ʞʦʚʪʦʢ. ʎʝ 

ʜʦʟʚʦʣʠʣʦ ʩʪʚʦʨʠʪʠ ʥʦʚʠʡ ʚʠʜ ʝʤʫʣʴʩʽʡʥʦʾ ʧʨʦʜʫʢʮʽʾ ʙʝʟ ʚʤʽʩʪʫ ʽʥʛʨʝʜʽʻʥʪʽʚ 

ʪʚʘʨʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʫʩʽʤ ʢʨʠʪʝʨʽʷʤ ʚʝʛʘʥʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ. 
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ʎʋʂʈʆɿɸʄɯʅʅʀʂʀ ï ʂʆʈʀʉʅɸ ʍɸʈʏʆɺɸ ɼʆɹɸɺʂɸ 

ʆ. ɸ. ʇʋʉɯʂʆɺɸ, ʗ. ʉ. ʐɽʃɽʅʂʆɺ 

ɼʦʥʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʝʢʦʥʦʤʽʢʠ ʽ ʪʦʨʛʽʚʣʽ ʽʤʝʥʽ 

ʄʠʭʘʡʣʘ ʊʫʛʘʥ ï ɹʘʨʘʥʦʚʩʴʢʦʛʦ 
 

ʅʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ, ʱʦ ʥʘʩʪʘʶʪʴ ʚʽʜ ʥʝʧʦʤʽʨʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʮʫʢʨʫ 

ʦʯʝʚʠʜʥʽ, ʪʦʤʫ ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʣʘʩʷ ʩʪʚʦʨʝʥʥʶ ʮʫʢʨʦʟʘʤʽʥʥʠʢʽʚ, ʷʢʽ 

ʤʦʞʥʘ ʙʫʣʦ ʙ ʚʞʠʚʘʪʠ, ʟʘʜʦʚʦʣʴʥʷʶʯʠ ʩʤʘʢʦʚʽ ʚʽʜʯʫʪʪʷ ʽ ʥʝ ʚʠʢʣʠʢʘʶʯʠ 

ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ. 

ʎʫʢʨʦʟʘʤʽʥʥʠʢʠ ʙʫʚʘʶʪʴ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʽ ʩʠʥʪʝʪʠʯʥʽ. 

ʋ ʩʚʦʾʡ ʨʦʙʦʪʽ ʷ ʭʦʯʫ ʚʠʚʯʠʪʠ ʚʧʣʠʚ ʩʦʨʙʽʪʫ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ, ʥʘ 

ʟʤʽʥʫ ʩʪʨʫʢʪʫʨʠ ʭʘʨʯʦʚʦʛʦ ʧʨʦʜʫʢʪʫ, ʥʘ ʪʝʨʤʽʥʠ ʟʙʝʨʽʛʘʥʥʷ ʭʘʨʯʦʚʦʛʦ 

ʧʨʦʜʫʢʪʫ. 

ʉʦʨʙʽʪ ï ʙʝʟʙʘʨʚʥʽ ʢʨʠʩʪʘʣʠ ʩʦʣʦʜʢʦʛʦ ʩʤʘʢʫ, ʜʦʙʨʝ ʨʦʟʯʠʥʥʽ ʫ ʚʦʜʽ, 

ʛʘʨʷʯʦʤʫ ʽ ʭʦʣʦʜʥʦʤʫ ʩʧʠʨʪʽ. ʆʪʨʠʤʫʶʪʴ ʩʦʨʙʽʪ ʰʣʷʭʦʤ ʢʘʪʘʣʽʪʠʯʥʦʛʦ 

ʚʽʜʥʦʚʣʝʥʥʷ D-ʛʣʶʢʦʟʠ. ɺʽʥ ʻ ʧʨʦʤʽʞʥʠʤ ʧʨʦʜʫʢʪʦʤ ʧʨʠ ʩʠʥʪʝʟʽ ʘʩʢʦʨʙʽʥʦʚʦʾ 

ʢʠʩʣʦʪʠ [1]. 

ʇʨʦʚʽʚʰʠ ʜʦʩʣʽʜʠ ʟʽ 100-ʚʽʜʩʦʪʢʦʚʦʶ ʟʘʤʽʥʦʶ ʮʫʢʨʫ, ʚʠʜʥʦ, ʱʦ ʪʘʢʝ 

ʚʠʨʦʙʥʠʮʪʚʦ ʝʢʦʥʦʤʽʯʥʦ ʥʝ ʚʠʛʽʜʥʝ, ʙʦ ʩʦʨʙʽʪ ï ʜʦʨʦʛʘ ʭʘʨʯʦʚʘ ʜʦʙʘʚʢʘ, ʱʝ 

ʩʦʨʙʽʪ ʜʽʻ ʷʢ ʧʨʦʥʦʩʥʘ ʨʝʯʦʚʠʥʘ, ʱʦ ʰʢʽʜʣʠʚʦ ʧʨʠ ʯʠʩʣʝʥʥʦʤʫ ʚʞʠʚʘʥʥʽ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʨʦʙʠʤʦ ʟʘʤʽʥʫ ʥʝ 100% 

ʮʫʢʨʫ, ʘ 50%, ʥʘ ʩʦʨʙʽʪ ʽ ʧʨʦʚʦʜʠʤʦ ʟ ʪʘʢʠʤʠ ʜʘʥʠʤʠ ʘʢʪʠ ʚʽʜʧʨʘʮʶʚʘʥʥʷ. 

ɺʠʷʚʠʚʰʠ ʥʘʡʢʨʘʱʠʡ ʨʝʟʫʣʴʪʘʪ ʛʦʪʫʻʤʦ ʩʦʫʩ ʽʟ ʞʫʨʘʚʣʠʥʠ [2-3]. 

ɾʫʨʘʚʣʠʥʫ ʧʝʨʝʙʠʨʘʶʪʴ, ʧʨʦʤʠʚʘʶʪʴ, ʜʘʶʪʴ ʩʪʝʢʪʠ ʚʦʜʽ ʽ ʧʝʨʝʪʠʨʘʶʪʴ 

ʯʝʨʝʟ ʚʦʣʦʩʷʥʝ ʩʠʪʦ (ʘʙʦ ʚ ʙʣʝʥʜʝʨʽ). ɿ ʞʫʨʘʚʣʠʥʠ ʚʽʜʞʠʤʘʶʪʴ ʩʽʢ. ʄʝʟʛʫ 

ʟʘʣʠʚʘʶʪʴ ʛʘʨʷʯʦʶ ʚʦʜʦʶ ʽ ʢʠʧ'ʷʪʷʪʴ 5-8 ʭʚ, ʧʦʪʽʤ ʧʨʦʮʽʜʞʫʶʪʴ. ʋ ʚʽʜʚʘʨ 

ʜʦʜʘʶʪʴ ʮʫʢʦʨ, ʩʦʨʙʽʪ ʽ ʟʥʦʚʫ ʥʘʛʨʽʚʘʶʪʴ ʜʦ ʢʠʧʽʥʥʷ. ʂʨʦʭʤʘʣʴ ʨʦʟʚʦʜʷʪʴ 

ʭʦʣʦʜʥʦʶ ʢʠʧ'ʷʯʝʥʦʶ ʚʦʜʦʶ. ʋ ʛʘʨʷʯʠʡ ʷʛʽʜʥʠʡ ʩʠʨʦʧ ʚʽʜʨʘʟʫ ʚʣʠʚʘʶʪʴ 

ʧʨʦʮʽʜʞʝʥʠʡ ʢʨʦʭʤʘʣʴ ʽ, ʧʦʤʽʰʫʶʯʠ, ʰʚʠʜʢʦ ʜʦʚʦʜʷʪʴ ʜʦ ʢʠʧʽʥʥʷ. ʇʽʩʣʷ 

ʮʴʦʛʦ ʚ ʥʴʦʛʦ ʚʣʠʚʘʶʪʴ ʨʘʥʽʰʝ ʚʽʜʞʘʪʠʡ ʩʽʢ, ʜʦʚʦʜʷʪʴ ʜʦ ʢʠʧʽʥʥʷ ʽ 

ʦʭʦʣʦʜʞʫʶʪʴ. 

ɺʠʭʦʜʷʯʠ ʟ ʜʘʥʠʭ ʘʢʪʫ ʚʽʜʧʨʘʮʶʚʘʥʥʷ: 

- ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʦʨʙʽʪʫ ʚ ʧʨʠʛʦʪʫʚʘʥʥʽ ʩʦʫʩʽʚ ʤʦʞʣʠʚʦ, ʦʩʢʽʣʴʢʠ 

ʢʦʥʩʠʩʪʝʥʮʽʷ, ʚʠʭʽʜ, ʩʦʣʦʜʢʽʩʪʴ ʽ ʽʥʰʽ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʦʫʩʫ ʥʝ 

ʟʤʽʥʶʶʪʴʩʷ. ɿ'ʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʚʞʠʚʘʥʥʷ ʩʦʫʩʫ ʜʣʷ ʣʶʜʝʡ ʦʧʪʠʤʘʣʴʥʠʡ 

ʚʘʨʽʘʥʪ ʥʘʰʦʾ ʜʦʙʘʚʢʠ - ʩʦʨʙʽʪʫ, ʩʪʘʥʦʚʠʪʴ 110 ʛʨʘʤ ʥʘ 1000 ʛʨʘʤ ʚʠʨʦʙʫ, ʮʝ 

ʟʘʩʥʦʚʘʥʦ ʩʘʥʽʪʘʨʥʠʤʠ ʧʨʘʚʠʣʘʤʠ ʧʦ ʟʘʩʪʦʩʫʚʘʥʥʶ ʭʘʨʯʦʚʠʭ ʜʦʙʘʚʦʢ, ʪʘʢ ʷʢ 

ʧʦʢʣʘʚʰʠ ʙʽʣʴʰʝ ʮʽʻʾ ʜʦʙʘʚʢʠ, ʚʽʜʟʥʘʯʘʻʤʦ ʟʤʽʥʘ ʚ ʷʢʦʩʪʽ ʛʦʪʦʚʦʛʦ ʚʠʨʦʙʫ. 

ɿʤʝʥʰʝʥʥʷ ʟʘʢʣʘʜʢʠ ʩʦʨʙʽʪʫ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ ʱʦ ʧʨʦʜʫʢʪ ʙʫʜʝ ʥʝ 

ʩʦʣʦʜʢʠʤ ʽ ʙʫʜʝ ʟʤʽʥʶʚʘʪʠʩʷ ʢʦʥʩʠʩʪʝʥʮʽʷ. ʉʦʨʙʽʪ ʻ ʚ ʩʠʩʪʝʤʽ ʟʘʤʽʥʥʠʢʦʤ 

ʮʫʢʨʫ ʽ ʥʘʜʘʻ ʩʪʨʘʚʽ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʡ ʩʤʘʢʦʘʨʦʤʘʪʠʯʥʠʡ ʢʦʤʧʣʝʢʩ. 
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- ʎʫʢʨʦʟʘʤʽʥʥʠʢʠ ï ʢʦʨʠʩʥʘ ʭʘʨʯʦʚʘ ʜʦʙʘʚʢʘ, ʷʢʘ ʥʝ ʚʠʤʘʛʘʻ ʽʥʩʫʣʽʥʫ 

ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʚ ʦʨʛʘʥʽʟʤʽ. ʎʫʢʨʦʟʘʤʽʥʥʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʣʶʜʠ ʟ 

ʥʘʜʤʽʨʥʦʶ ʚʘʛʦʶ ʪʘ ʭʚʦʨʽ ʥʘ ʜʽʘʙʝʪ. ɯ ʮʝ ʜʦʧʦʤʘʛʘʻ ʾʤ ʚʞʠʚʘʪʠ ʚ ʾʞʫ ʩʦʣʦʜʢʽ 

ʧʨʦʜʫʢʪʠ, ʘʣʝ ʥʝ ʥʝʩʪʠ ʰʢʦʜʠ ʦʨʛʘʥʽʟʤʫ. 

- ʉʦʨʙʽʪ ï ʮʫʢʨʦʟʘʤʽʥʥʠʢ, ʷʢʠʡ ʚ ʜʚʘ ʨʘʟʠ ʤʝʥʰ ʩʦʣʦʜʢʠʡ ʥʽʞ ʮʫʢʦʨ. 

ʉʦʨʙʽʪ ʤʘʻ ʪʘʢʽ ʢʦʨʠʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ: ʞʦʚʯʦʛʽʥʥʠʡ ʟʘʩʽʙ, ʧʦʢʨʘʱʫʻ ʤʽʢʨʦʬʣʦʨʫ 

ʰʣʫʥʢʦʚʦ-ʢʠʰʢʦʚʦʛʦ ʪʨʘʢʪʫ, ʟʘʧʦʙʽʛʘʻ ʨʦʟʚʠʪʢʫ ʢʘʨʽʻʩʫ. ɸʣʝ ʻ ʽ ʥʝʛʘʪʠʚʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʩʦʨʙʽʪʫ: ʧʨʠ ʚʠʨʘʞʝʥʽʡ ʞʦʚʯʦʛʽʥʥʽʡ ʜʽʾ ʚʝʣʠʢʘ ʜʦʟʘ ʤʦʞʝ 

ʩʧʨʦʚʦʢʫʚʘʪʠ ʨʦʟʣʘʜ ʢʠʰʝʯʥʠʢʘ [3]. 
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