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ɸʥʘʣʽʟ ʢʦʥʩʪʨʫʢʮʽʡ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʥʘʧʦʚʥʝʥʥʷ ʦʙʦʣʦʥʦʢ  

ʚǋʷʟʢʦʧʣʘʩʪʠʯʥʠʤʠ ʭʘʨʯʦʚʠʤʠ ʤʘʩʘʤʠ 

 

ɺʽʢʪʦʨ ʄʫʩʽʡʯʫʢ, ʆʣʝʢʩʘʥʜʨ ɻʘʚʚʘ, ʆʣʝʢʩʘʥʜʨ ʏʝʧʝʣʶʢ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʤ.ʂʠʾʚ 

 
ɺʩʪʫʧ. ɼʣʷ ʥʘʧʦʚʥʝʥʥʷ ʨʫʢʘʚʥʠʭ ʦʙʦʣʦʥʦʢ ʬʘʨʰʝʤ ʥʘ ʤôʷʩʦʧʝʨʝʨʦʙʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʧʘʢʫʚʘʥʥʷ ʚ ʦʙʦʣʦʥʢʠ ʩʠʨʫ ʪʘ ʤʘʩʣʘ ʥʘ ʤʦʣʦʢʦʧʝʨʝʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 
ʥʘʡʰʠʨʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʰʧʨʠʮʠ. ʉʘʤʝ ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭ ʨʦʙʦʪʠ ʚ 

ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʷʢʽʩʪʴ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. 
ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʻ ʢʦʥʩʪʨʫʢʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʜʣʷ ʥʘʧʦʚʥʝʥʥʷ ʦʙʦʣʦʥʦʢ ʚǋʷʟʢʦʧʣʘʩʪʠʯʥʠʤʠ ʭʘʨʯʦʚʠʤʠ ʤʘʩʘʤʠ. ɺʠʢʦʨʠʩʪʘʥʽ ʪʘʢʽ ʤʝʪʦʜʠ 
ʜʦʩʣʽʜʞʝʥʥʷ: ʧʦʨʽʚʥʷʥʥʷ ï ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʜʽʙʥʦʩʪʽ ʪʘ ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʦʢʨʝʤʠʤʠ 

ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʦʙʣʘʜʥʘʥʥʷ; ʘʥʘʣʽʟ, ʦʩʥʦʚʦʶ ʷʢʦʛʦ ʻ ʧʦʜʽʣ ʤʘʰʠʥʠ ʥʘ ʦʢʨʝʤʽ ʩʢʣʘʜʦʚʽ 
ʯʘʩʪʠʥʠ, ʽ ʧʦʜʘʣʴʰʠʡ ʘʥʘʣʽʟ ʢʦʞʥʦʾ ʟ ʥʠʭ; ʩʠʥʪʝʟ ï ʚʠʚʯʝʥʥʷ ʦʙ'ʻʢʪʘ ʫ ʡʦʛʦ ʮʽʣʽʩʥʦʩʪʽ ʪʘ 

ʚʟʘʻʤʥʦʤʫ ʟʚ'ʷʟʢʫ ʦʢʨʝʤʠʭ ʡʦʛʦ ʯʘʩʪʠʥ. 
ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʝʨʝʜ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʥʘʧʦʚʥʝʥʥʷ ʦʙʦʣʦʥʦʢ 

ʚǋʷʟʢʦʧʣʘʩʪʠʯʥʠʤʠ ʭʘʨʯʦʚʠʤʠ ʤʘʩʘʤʠ ʥʘʡʙʽʣʴʰ ʧʨʦʩʪʠʤʠ ʻ ʧʦʨʰʥʝʚʽ ʰʧʨʠʮʠ, ʷʢʽ 
ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʥʘʧʦʚʥʝʥʥʷ ʦʙʦʣʦʥʦʢ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʤʘʩ, ʟʙʝʨʽʛʘʶʯʠ ʧʦʯʘʪʢʦʚʽ ʾʭ 

ʚʣʘʩʪʠʚʦʩʪʽ ʙʝʟ ʨʦʟʰʘʨʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʧʨʠʚʦʜʫ 
ʟʘʙʝʟʧʝʯʫʻ ʧʣʘʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʽ ʪʠʩʢʫ ʰʧʨʠʮʶʚʘʥʥʷ. ʇʨʦʪʝ ʯʝʨʝʟ ʮʠʢʣʽʯʥʽʩʪʴ 

ʨʦʙʦʪʠ ʽ ʤʘʣʠʡ ʦʙôʻʤ ʨʦʙʦʯʦʛʦ ʮʠʣʽʥʜʨʘ ʪʘʢʽ ʰʧʨʠʮʠ ʤʘʶʪʴ ʥʝʚʝʣʠʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʱʦ 

ʦʙʫʤʦʚʣʶʻ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʢʣʘʜʘʤʠ ʛʨʦʤʘʜʩʴʢʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʽ ʚʠʨʦʙʥʠʮʪʚʘʤʠ ʟ 
ʥʝʚʝʣʠʢʠʤʠ ʦʙʩʷʛʘʤʠ. ʑʝ ʦʜʥʠʤ ʥʝʜʦʣʽʢʦʤ ʻ ʥʝʤʦʞʣʠʚʽʩʪʴ ʚʘʢʫʫʤʫʚʘʥʥʷ ʤʘʩʠ, ʽ 

ʚʽʜʧʦʚʽʜʥʦ ʤʦʞʣʠʚʘ ʥʘʷʚʥʽʩʪʴ ʚʢʣʶʯʝʥʴ ʧʦʚʽʪʨʷ ʚ ʧʨʦʜʫʢʪʽ. 
ʇʦʨʽʚʥʷʥʦ ʟ ʧʦʨʰʥʝʚʠʤʠ, ʰʧʨʠʮʠ ʟ ʝʢʩʮʝʥʪʨʠʢʦ-ʣʦʧʘʪʝʚʠʤ (ʨʦʪʦʨʥʠʤ), ʛʚʠʥʪʦʚʠʤ 

(ʰʥʝʢʦʚʠʤ, ʩʧʽʨʘʣʴʥʠʤ) ʽ ʰʝʩʪʝʨʝʥʯʘʩʪʠʤ ʚʠʪʠʩʢʫʚʘʯʘʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ 
ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʨʦʙʦʪʠ ʪʘ ʚʘʢʫʫʤʫʚʘʥʥʷ ʤʘʩʠ. 

ʐʧʨʠʮʠ ʟ ʰʝʩʪʝʨʝʥʯʘʩʪʠʤʠ ʚʠʪʠʩʢʫʚʘʯʘʤʠ ʢʦʥʩʪʨʫʢʮʽʡʥʦ ʥʝʩʢʣʘʜʥʽ, ʥʘʜʽʡʥʽ, ʘʣʝ 
ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʜʦʜʘʪʢʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʦʜʫʢʪ ʚ ʟʦʥʽ ʢʦʥʪʘʢʪʫ ʟʫʙʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʥʦ 

ʦʙʫʤʦʚʣʶʻ ʾʭ ʥʝʟʥʘʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ. 
ʐʧʨʠʮʠ ʟ ʝʢʩʮʝʥʪʨʠʢʦ-ʣʦʧʘʪʝʚʠʤʠ ʚʠʪʠʩʢʫʚʘʯʘʤʠ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ 

ʬʘʨʰʫ, ʥʝ ʚʠʢʣʠʢʘʶʪʴ ʨʦʟʰʘʨʫʚʘʥʥʷ ʡʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʨʠ 
ʥʘʧʦʚʥʝʥʥʽ ʦʙʦʣʦʥʦʢ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʚǋʷʟʢʦʧʣʘʩʪʠʯʥʠʭ ʭʘʨʯʦʚʠʭ ʤʘʩ. ɰʭ ʧʝʚʥʠʤ ʥʝʜʦʣʽʢʦʤ 

ʻ ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʚʘʢʫʫʤʫʚʘʥʥʷ ʤʘʩʠ, ʱʦ ʮʽʣʢʦʤ ʜʦʧʫʩʪʠʤʝ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʙʘʛʘʪʴʦʭ 
ʚʠʜʽʚ ʧʨʦʜʫʢʪʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʢʦʚʙʘʩʥʠʭ ʚʠʨʦʙʽʚ, ʟʘ ʚʠʥʷʪʢʦʤ ʛʨʫʧʠ ʚʘʨʝʥʠʭ ʢʦʚʙʘʩ. ɸʣʝ ʽ 

ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚ ʣʽʥʽʾ ʢʫʪʝʨʽʚ, ʤʽʢʨʦʢʫʪʝʨʽʚ ʽ ʬʘʨʰʤʽʰʘʣʦʢ ʟ ʩʠʩʪʝʤʘʤʠ 
ʚʘʢʫʫʤʫʚʘʥʥʷ ʜʦʩʷʛʘʻʪʴʩʷ ʮʽʣʢʦʤ ʧʦʟʠʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ. 

ʋ ʰʧʨʠʮʷʭ ʟʽ ʰʥʝʢʦʚʠʤʠ ʚʠʪʠʩʢʫʚʘʯʘʤʠ (ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʜʚʦʛʚʠʥʪʦʚʽ/ 
ʜʚʦʰʥʝʢʦʚʽ), ʷʢʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʨʦʜʫʢʪʽʚ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʯʘʩʪʢʦʚʝ ʧʝʨʝʪʠʨʘʥʥʷ ʬʘʨʰʫ. ɸʣʝ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʚʘʨʝʥʠʭ ʢʦʚʙʘʩ, ʩʦʩʠʩʦʢ, ʩʘʨʜʝʣʴʦʢ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʰʧʨʠʮʽʚ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʚʘʢʫʫʤʫʚʘʥʥʷ 

ʤʘʩʠ, ʦʩʢʽʣʴʢʠ ʥʘʷʚʥʽʩʪʴ ʥʝʚʠʜʘʣʝʥʠʭ ʚʢʣʶʯʝʥʴ ʧʦʚʽʪʨʷ ʫ ʩʪʨʫʢʪʫʨʥʦ-ʦʜʥʦʨʽʜʥʠʭ ʬʘʨʰʘʭ 
ʩʫʪʪʻʚʦ ʧʦʛʽʨʰʫʻ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. 

ɺʠʩʥʦʚʦʢ. ʇʨʦʤʠʩʣʦʚʽʩʪʶ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʰʧʨʠʮʽʚ, ʷʢʽ 
ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʶ ʨʦʙʦʪʠ. ʇʨʠ ʧʽʜʙʦʨʽ ʦʙʣʘʜʥʘʥʥʷ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝ ʣʠʰʝ ʡʦʛʦ 

ʩʧʝʮʠʬʽʢʫ, ʨʝʞʠʤʠ ʨʦʙʦʪʠ, ʘ ʽ ʢʦʤʧʦʥʫʚʘʥʥʷ ʣʽʥʽʾ, ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʭʘʨʯʦʚʠʭ ʤʘʩ. 

  



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 
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ɺʠʙʽʨ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ ʢʦʥʩʪʨʫʢʮʽʾ ʚʘʢʫʫʤʥʦʾ ʢʘʤʝʨʠ ʜʣʷ ʦʭʦʣʦʜʞʝʥʥʷ 

ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ 

 

ʆʣʝʢʩʘʥʜʨ ʂʦʟʘʢ, ɺʦʣʦʜʠʤʠʨ ʊʝʣʠʯʢʫʥ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʅʘʡʙʽʣʴʰʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʢʦʥʩʪʨʫʢʮʽʾ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʘʢʫʫʤʥʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠʧʘʜʘʻ ʥʘ ʚʘʢʫʫʤʥʫ ʢʘʤʝʨʫ, ʷʢʘ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʩʦʢʫ 

ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʽ ʩʪʽʡʢʽʩʪʴ ʜʦ ʜʝʬʦʨʤʘʮʽʡ. ʂʦʥʩʪʨʫʢʮʽʷ ʚʘʢʫʫʤʥʦʾ ʢʘʤʝʨʠ ʪʘ ʚʠʙʽʨ 

ʤʘʪʝʨʽʘʣʽʚ ʤʘʶʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʘʜʽʡʥʽʩʪʴ, ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʪʘ ʚʽʜʧʦʚʽʜʘʪʠ ʩʪʘʥʜʘʨʪʘʤ 

ʭʘʨʯʦʚʦʾ ʙʝʟʧʝʢʠ. ʋʱʽʣʴʥʶʚʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʡ ʤʘʪʝʨʽʘʣ ʢʦʨʧʫʩʫ ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʪʽʡʢʠʤʠ 

ʜʦ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʤʝʭʘʥʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʢʦʨʦʟʽʾ, ʛʘʨʘʥʪʫʶʯʠ ʩʪʘʙʽʣʴʥʫ 

ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʣʷ ʚʠʙʦʨʫ ʫʱʽʣʴʥʶʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʢʦʥʩʪʨʫʢʮʽʾ 

ʚʘʢʫʫʤʥʦʾ ʢʘʤʝʨʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʚʘʢʫʫʤʥʠʭ ʩʠʩʪʝʤʘʭ. ɹʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʯʠʩʝʣʴʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 

ʤʝʪʦʜʦʤ ʢʽʥʮʝʚʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʧʨʦʛʨʘʤʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ SOLIDWORKS Simulation ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʴ ʽ ʜʝʬʦʨʤʘʮʽʡ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠ ʨʦʙʦʯʦʤʫ ʨʦʟʨʽʜʞʝʥʥʽ 4 ʢʇʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɸʥʘʣʽʟ ʤʘʪʝʨʽʘʣʽʚ ʫʱʽʣʴʥʝʥʥʷ ʧʦʢʘʟʘʚ, ʱʦ EPDM-

ʛʫʤʘ ʟ ʪʚʝʨʜʽʩʪʶ 50-60 Shore A ʻ ʦʧʪʠʤʘʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ ʜʣʷ ʚʘʢʫʫʤʥʦʾ ʢʘʤʝʨʠ 

ʟʘʚʜʷʢʠ ʩʪʽʡʢʦʩʪʽ ʜʦ ʪʝʤʧʝʨʘʪʫʨ ʜʦ +120ÁC (ʢʦʨʦʪʢʦʯʘʩʥʦ ʜʦ +170ÁC), ʭʽʤʽʯʥʦʾ 

ʽʥʝʨʪʥʦʩʪʽ ʪʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞʥʘʨʦʜʥʠʤ ʩʪʘʥʜʘʨʪʘʤ ʭʘʨʯʦʚʦʾ ʙʝʟʧʝʢʠ (FDA, EU). 

ʈʦʟʨʘʭʫʥʦʢ ʧʣʦʱʽ ʢʦʥʪʘʢʪʫ ʫʱʽʣʴʥʝʥʥʷ ʜʦʟʚʦʣʠʚ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʣʝʞʥʠʡ ʨʽʚʝʥʴ 

ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʙʝʟ ʥʘʜʤʽʨʥʦʛʦ ʤʝʭʘʥʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʘʤʝʨʠ ʦʙʨʘʥʦ ʥʝʨʞʘʚʽʶʯʫ ʩʪʘʣʴ AISI 316L (X2CrNiMo17-12-

2), ʷʢʘ ʤʘʻ ʚʠʩʦʢʫ ʢʦʨʦʟʽʡʥʫ ʩʪʽʡʢʽʩʪʴ, ʜʦʙʨʽ ʟʚʘʨʶʚʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʟʘʙʝʟʧʝʯʫʻ 

ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ. ʄʽʥʽʤʘʣʴʥʘ ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ ʚʠʟʥʘʯʝʥʘ ʥʘ ʨʽʚʥʽ 3 ʤʤ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʘʪʥʶ ʤʽʮʥʽʩʪʴ ʧʨʠ ʨʦʟʨʽʜʞʝʥʥʽ. 

ʇʨʦʚʝʜʝʥʦ ʯʠʩʝʣʴʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʘʢʫʫʤʥʦʾ 

ʢʘʤʝʨʠ. ʇʝʨʚʠʥʥʠʡ ʚʘʨʽʘʥʪ ʚʘʢʫʫʤʥʦʾ ʢʘʤʝʨʠ ʧʨʦʩʪʦʾ ʬʦʨʤʠ ʜʝʤʦʥʩʪʨʫʚʘʚ ʥʘʜʤʽʨʥʽ 

ʜʝʬʦʨʤʘʮʽʾ (ʜʦ 5,1 ʤʤ). ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʨʽʰʝʥʥʷ ʽʟ ʟʘʦʢʨʫʛʣʝʥʥʷʤ ʚʝʨʭʥʴʦʾ ʢʨʦʤʢʠ 

ʢʘʤʝʨʠ. ʆʧʪʠʤʘʣʴʥʠʤ ʚʠʷʚʠʚʩʷ ʚʘʨʽʘʥʪ ʽʟ ʨʘʜʽʫʩʦʤ ʟʘʦʢʨʫʛʣʝʥʥʷ 50 ʤʤ, ʱʦ ʜʦʟʚʦʣʠʣʦ 

ʟʥʠʟʠʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʜʝʬʦʨʤʘʮʽʶ ʜʦ 2,07 ʤʤ ʙʝʟ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʛʝʨʤʝʪʠʯʥʽʩʪʴ. 

ɺʠʩʥʦʚʦʢ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʫʱʽʣʴʥʝʥʥʷ EPDM ʪʘ ʩʪʘʣʽ AISI 316L 

ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʫ ʨʦʙʦʪʫ ʚʘʢʫʫʤʥʦʾ ʢʘʤʝʨʠ. ʆʧʪʠʤʽʟʘʮʽʷ ʛʝʦʤʝʪʨʽʾ ʜʦʟʚʦʣʠʣʘ 

ʟʥʠʟʠʪʠ ʜʝʬʦʨʤʘʮʽʡʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʧʽʜʚʠʱʠʪʠ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʨʦʟʨʦʙʢʠ ʘʧʘʨʘʪʫ ʜʣʷ ʚʘʢʫʫʤʥʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʚ ʫʤʦʚʘʭ ʧʦʪʦʢʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

 

ʃʽʪʝʨʘʪʫʨʘ. 

1. Wang N., Kan A., Huang Z., Lu J. (2020), CFD simulation of heat and mass transfer through 

cylindrical Zizania latifolia during vacuum cooling, Heat Mass Transfer, Volume 56, pp. 627ï

637,  https://doi.org/10.1007/s00231-019-02736-5 
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ʄʦʜʝʣʶʚʘʥʥʷ ʨʫʭʫ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʫ ʧʨʦʮʝʩʽ ʦʯʠʱʝʥʥʷ ʚ ʙʘʨʘʙʘʥʽ ʪʨʽʻʨʘ ʤʘʨʢʠ 

ɹʊʍʄ-2  

 

ɺʽʢʪʦʨ ɹʘʙ'ʷʢ, ʆʣʝʛ ʂʨʘʚʝʮʴ 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʇʫʣʶʷ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʦʯʠʩʪʢʠ ʟʝʨʥʘ ʥʘ ʙʘʨʘʙʘʥʥʦʤʫ ʪʨʽʻʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʯʥʦʩʪʽ 

ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʠʡʤʘʣʴʥʦʛʦ ʞʦʣʦʙʘ. ʄʝʪʦʶ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʣʦ 
ʪʦʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʞʦʣʦʙʘ ʚ ʙʘʨʘʙʘʥʽ ʪʨʽʻʨʘ ʤʘʨʢʠ ɹʊʍʄ-2. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʇʨʦʚʝʜʝʥʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʨʘʻʢʪʦʨʽʾ ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ ʟʝʨʥʘ 

ʧʰʝʥʠʮʽ ʫ ʧʨʦʮʝʩʽ ʡʦʛʦ ʩʦʨʪʫʚʘʥʥʷ ʚ ʙʘʨʘʙʘʥʽ ʪʨʽʻʨʘ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʽʩʮʷ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʠʡʤʘʣʴʥʦʛʦ ʞʦʣʦʙʘ. ʇʨʠ ʮʴʦʤʫ ʚʨʘʭʦʚʫʚʘʣʠ 

ʥʘʩʪʫʧʥʽ ʩʠʣʠ, ʱʦ ʜʽʶʪʴ ʥʘ ʯʘʩʪʠʥʢʫ ʟʝʨʥʘ: ʩʠʣʫ ʟʝʤʥʦʛʦ ʪʷʞʽʥʥʷ G, ʚʽʜʮʝʥʪʨʦʚʫ ʩʠʣʫ 

Fʚ, ʩʠʣʫ ʽʥʝʨʮʽʾ F,̔ ʩʠʣʘ ʪʝʨʪʷ Fʪ ʪʘ ʥʦʨʤʘʣʴʥʫ ʨʝʘʢʮʽʶ N. ʉʠʣʫ ʦʧʦʨʫ ʧʦʚʽʪʨʷ ʥʝ 

ʚʨʘʭʦʚʫʚʘʣʠ. 

 
ʈʠʩʫʥʦʢ. ʊʨʘʝʢʪʦʨʽʾ ʨʫʭʫ ʟʝʨʝʥ ʧʰʝʥʠʮʽ: 

1-ʙʘʨʘʙʘʥ ʪʨʽʻʨʘ; 2-ʞʦʣʦʙ; 3-ʪʨʘʥʩʧʦʨʪʫʶʯʠʡ ʰʥʝʢ;  4-ʚʘʣ. 

 

ʈʝʟʫʣʴʪʘʪʠ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʢʨʘʱʦʛʦ ʤʽʩʮʷ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʠʡʤʘʣʴʥʦʛʦ 

ʞʦʣʦʙʘ ʧʦʙʫʜʫʚʘʣʠ ʪʨʘʻʢʪʦʨʽʶ ʨʫʭʫ ʧʝʨʰʦʛʦ ʟʝʨʥʘ ʧʰʝʥʠʮʽ, ʷʢʝ ʚʠʧʘʜʝ ʟ ʢʦʤʽʨʢʠ 

ʪʨʽʻʨʘ ʪʘ ʪʨʘʻʢʪʦʨʽʶ ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ ʦʩʪʘʥʥʴʦʛʦ ʟʝʨʥʘ. ʇʨʠʧʫʩʢʘʣʠ, ʱʦ ʫ ʧʨʦʮʝʩʽ 

ʦʙʝʨʪʘʥʥʷ ʙʘʨʘʙʘʥʫ ʪʨʽʻʨʘ ʟ ʢʫʪʦʚʦʶ ʰʚʠʜʢʽʩʪʶ ɤ ʟʝʨʥʦ, ʱʦ ʧʦʧʘʣʦ ʚ ʢʦʤʽʨʢʫ ʚ 

ʧʝʨʰʦʤʫ ʢʚʘʜʨʘʥʪʽ, ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʥʽʡ ʚ ʩʪʘʥʽ ʚʽʜʥʦʩʥʦʛʦ ʩʧʦʢʦʶ ʜʦ ʪʦʛʦ ʯʘʩʫ, ʧʦʢʠ ʚʩʽ 

ʜʽʶʯʽ ʥʘ ʟʝʨʥʦ ʩʠʣʠ ʙʫʜʫʪʴ ʚʨʽʚʥʦʚʘʞʝʥʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʨʘʭʫʥʢʽʚ ʦʪʨʠʤʘʣʠ 

ʪʨʘʻʢʪʦʨʽʾ ʨʫʭʫ ʟʝʨʝʥ ʧʰʝʥʠʮʽ (ʨʠʩ.): aô-bô-cô-eô ʪʘ aò-bò-cò-eò. ʇʨʠʡʤʘʣʴʥʠʡ ʞʦʣʦʙ 2 
ʜʘʥʦʛʦ ʪʨʽʻʨʘ ʚʩʪʘʥʦʚʠʣʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʪʨʘʻʢʪʦʨʽʾ ʨʫʭʫ ʧʝʨʰʦʛʦ ʪʘ ʦʩʪʘʥʥʴʦʛʦ 

ʟʝʨʝʥ ʧʝʨʝʪʠʥʘʣʠ ʡʦʛʦ ʧʦʚʝʨʭʥʶ, ʪʦʙʪʦ ʱʦʙ ʧʨʠ ʦʙʝʨʪʘʥʥʽ ʙʘʨʘʙʘʥʫ ʫ ʞʦʣʦʙ 

ʧʦʪʨʘʧʣʷʣʠ ʫʩʽ ʟʝʨʥʘ ʧʰʝʥʠʮʽ. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʜʝʣʶʚʘʥʥʷ ʨʫʭʫ ʟʝʨʥʘ ʧʰʝʥʠʮʽ ʜʦʟʚʦʣʠʣʠ ʚʠʟʥʘʯʠʪʠ 

ʚʽʜʧʦʚʽʜʥʝ ʤʽʩʮʝ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʞʦʣʦʙʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʨʦʟʜʽʣʙʥʫ ʟʜʘʪʥʽʩʪʴ 

ʪʨʽʻʨʘ. 



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 
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ʈʦʟʨʦʙʣʝʥʥʷ ʟʤʽʰʫʚʘʣʴʥʦʙʨʦʜʠʣʴʥʦʬʦʨʤʫʚʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʫ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʪʦʩʪʦʚʦʛʦ ʭʣʽʙʘ 

 

ɼʤʠʪʨʦ ʂʘʣʽʥʽʯʝʥʢʦ, ʖʣʽʷ ʊʝʣʠʯʢʫʥ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʊʦʩʪʦʚʠʡ ʭʣʽʙ ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʦʛʦ ʧʦʧʠʪʫ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ. ɼʣʷ ʡʦʛʦ 

ʟʘʜʦʚʦʣʝʥʥʷ, ʢʨʽʤ ʥʝʚʝʣʠʢʠʭ ʧʝʢʘʨʝʥʴ, ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʧʦʪʫʞʥʽ ʧʦʪʦʢʦʚʽ 

ʤʝʭʘʥʽʟʦʚʘʥʽ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʣʽʥʽʾ ʜʣʷ ʡʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɼʝʷʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʘʡʞʝ 

ʧʦʚʥʽʩʪʶ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʪʦʩʪʦʚʦʛʦ ʭʣʽʙʘ ʰʠʨʦʢʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ. 

ɼʣʷ ʮʴʦʛʦ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ʟʘʢʦʨʜʦʥʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ. ʊʝʭʥʦʣʦʛʽʯʥʘ ʣʽʥʽʷ ʚʢʣʶʯʘʻ ʦʙʣʘʜʥʘʥʥʷ ʷʢ ʧʝʨʽʦʜʠʯʥʦʾ ʪʘʢ  ʽ 

ʙʝʟʧʝʨʝʨʚʥʦʾ ʧʦʪʦʢʦʚʦʾ  ʜʽʾ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʧʦʚʥʫ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɺʨʘʭʦʚʫʶʯʠ ʚʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʪʘʢʦʛʦ ʚʠʜʫ ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʾ 

ʧʨʦʜʫʢʮʽʾ ʪʘ ʩʧʝʮʠʬʽʢʫ ʡʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʥʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʪʠ 
ʽʥʪʝʥʩʠʚʥʠʡ ʧʨʦʮʝʩ ʟʘʤʽʰʫʚʘʥʥʷ ʪʘ ʨʦʟʧʫʰʝʥʥʷ ʚ ʜʠʥʘʤʽʯʥʠʭ ʫʤʦʚʘʭ ʽ ʩʪʚʦʨʝʥʥʷ 

ʟʤʽʰʫʚʘʣʴʥʦʙʨʦʜʠʣʴʥʦʬʦʨʤʫʚʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʫ 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʈʦʟʨʦʙʣʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ (ʨʠʩ.1) ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 

ʢʘʤʝʨʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʟʤʽʰʫʚʘʥʥʷ, ʢʫʜʠ ʨʦʟʧʠʣʶʶʪʴʩʷ  ʧʽʩʣʷ ʜʦʟʫʚʘʥʥʷ ʬʦʨʩʫʥʢʦʶ 

ʨʽʜʢʽ ʢʦʤʧʦʥʝʥʪʠ ʪʘ ʙʦʨʦʰʥʦ ʽʟ ʩʠʩʪʝʤʠ ʘʝʨʦʟʦʣʴʪʨʘʥʩʧʦʨʪʫ; ɺ ʜʚʦʚʘʣʴʥʽʡ ʢʘʤʝʨʽ 

ʦʩʥʦʚʥʦʛʦ ʟʘʤʽʰʫʚʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʽ ʰʥʝʢʦʚʽ ʪʘ ʢʫʣʘʯʢʦʚʽ ʨʦʙʦʯʽ ʦʨʛʘʥʠ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʥʪʝʥʩʠʚʥʠʡ ʧʨʦʮʝʩ ʟʘʤʽʰʫʚʘʥʥʷ. ʊʨʠʚʘʣʽʩʪʴ ʧʝʨʝʙʫʚʘʥʥʷ ʪʽʩʪʦʚʦʾ ʤʘʩʠ 

ʚ ʙʨʦʜʠʣʴʥʽʡ ʢʘʤʝʨʽ ʜʦʩʪʘʪʥʷ ʜʣʷ ʥʘʢʦʧʠʯʝʥʥʷ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ 

ʨʦʟʧʫʰʝʥʥʷ ʪʽʩʪʦʚʠʭ ʟʘʛʦʪʦʚʦʢ ʥʘ ʚʠʭʦʜʽ ʽʟ  ʢʘʥʘʣʫ ʬʦʨʤʫʚʘʣʴʥʦʛʦ ʚʫʟʣʘ. 

 

 

 

ʈʠʩ.1. ɿʤʽʰʫʚʘʣʴʥʦʙʨʦʜʠʣʴʥʦʬʦʨʤʫ-

ʚʘʣʴʥʠʡ ʘʛʨʝʛʘʪ: 

1-ʢʘʤʝʨʘ ʧʦʧʝʨʝʜʥʴʦʛʦ ʟʤʽʰʫʚʘʥʥʷ 

ʢʦʤʧʦʥʝʥʪʽʚ ʪʽʩʪʘ; 

2 ï ʢʘʤʝʨʘ ʦʩʥʦʚʥʦʛʦ ʟʘʤʽʰʫʚʘʥʥʷ; 

3 ï ʙʨʦʜʠʣʴʥʘ ʢʘʤʝʨʘ; 

4 ï ʬʦʨʤʫʚʘʣʴʥʠʡ ʚʫʟʦʣ. 

 

ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʘʡʢʨʘʱʦʾ ʷʢʦʩʪʽ ʛʦʪʦʚʠʭ ʚʠʨʦʙʽʚ, ʡʦʛʦ 

ʧʦʨʠʩʪʦʩʪʽ ʪʘ ʬʦʨʤʠ, ʥʘʡʢʨʘʱʝ ʬʦʨʤʫʚʘʪʠ ʚʠʨʦʙʠ, ʫʢʣʘʜʘʶʯʠ ʚ ʬʦʨʤʫ 3-4 ʦʢʨʝʤʽ  

ʪʽʩʪʦʚʽ ʟʘʛʦʪʦʚʢʠ, ʢʦʥʩʪʨʫʢʮʽʷ ʬʦʨʤʫʚʘʣʴʥʦʛʦ ʚʫʟʣʘ ʧʝʨʝʜʙʘʯʘʻ ʪʨʠ ʧʦʪʦʢʠ ʚ ʦʜʥʫ 

ʬʦʨʤʫ. ʌʦʨʤʫʚʘʣʴʥʠʡ ʚʫʟʦʣ ï ʮʝ ʧʦʨʰʥʝʚʘ ʩʠʩʪʝʤʘ ʽʟ ʟʦʣʦʪʥʠʢʦʚʠʤ ʤʝʭʘʥʽʟʤʦʤ 

ɺʠʩʥʦʚʦʢ. ʈʦʟʨʦʙʣʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʟʤʽʰʫʚʘʣʴʥʦʙʨʦʜʠʣʴʥʦʬʦʨʤʫʚʘʣʴʥʦʛʦ 
ʘʛʨʝʛʘʪʫ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ ʢʽʣʴʢʽʩʪʴ ʦʩʥʦʚʥʠʭ ʽ ʜʦʧʦʤʽʞʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʦʧʝʨʘʮʽʡ, ʩʧʨʦʩʪʠʪʠ ʤʘʰʠʥʥʦ-ʘʧʘʨʘʪʫʨʥʫ ʩʭʝʤʫ ʚʠʨʦʙʥʠʮʪʚʘ ʪʦʩʪʦʚʦʛʦ ʭʣʽʙʘ, ʱʦ 

ʟʘʙʝʟʧʝʯʠʪʴ ʧʦʚʥʫ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʦʧʣʘʥʦʚʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʚ ʣʽʥʽʾ, ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʝʣʝʢʪʨʠʯʥʠʭ ʧʨʠʚʦʜʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ 

ʝʢʦʥʦʤʽʶ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʚ ʮʽʣʦʤʫ. 
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ʈʦʟʨʦʙʢʘ ʢʦʤʧʣʝʢʩʫ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ 
 

ʆʣʝʥʘ ɹʘʙʘʥʦʚʘ1, ɸʥʜʨʽʡ ʐʝʚʯʝʥʢʦ2, ʉʚʽʪʣʘʥʘ ʇʨʘʩʦʣ2, 

ʆʣʝʢʩʘʥʜʨ ʂʦʩʪʦʯʢʘ2, ɼʘʨôʷ ɹʦʥʜʘʨʝʥʢʦ2 

1ï ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

2 ï ɼʝʨʞʘʚʥʠʡ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ɺʩʪʫʧ. ʈʦʟʨʦʙʣʝʥʦ ʢʦʤʧʣʝʢʩ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʛʦ 
ʚʠʨʦʙʥʠʮʪʚʘ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʘ, ʱʦ ʚʢʣʶʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʝʯʽ ʟ ʢʦʤʙʽʥʦʚʘʥʠʤ ʽʥʬʨʘʯʝʨʚʦʥʠʤ (ɯʏ) ʪʘ ʝʣʝʢʪʨʦʢʦʥʪʘʢʪʥʠʤ ʥʘʛʨʽʚʘʥʥʷʤ (ɽʂʅ). 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʢʦʤʧʣʝʢʩ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʜʣʷ ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʤʝʪʦʜʠʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʚʠʤʽʨʶʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʪʘ ʪʝʧʣʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʊʨʘʜʠʮʽʡʥʽ ʧʽʜʭʦʜʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʚʠʧʽʢʘʥʥʷ 

ʭʣʽʙʫ ʯʘʩʪʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʚʝʣʠʢʠʤʠ ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʚʪʨʘʪʘʤʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. ʆʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʨʽʰʝʥʥʷ 

ʧʨʦʙʣʝʤ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ɽʂʅ. ʉʧʦʩʦʙʠ ʟ ɽʂʅ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ 

ʝʥʝʨʛʝʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʯʝʨʝʟ ʤʠʪʪʻʚʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʥʘ ʪʝʧʣʦʪʫ, ʱʦ 
ʟʥʠʞʫʻ ʚʠʪʨʘʪʠ. ɽʂʅ ʜʦʟʚʦʣʷʻ ʪʦʯʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʨʽʚʥʦʤʽʨʥʠʡ ʧʨʦʛʨʽʚ ʪʽʩʪʘ ʽ ʧʦʢʨʘʱʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʭʣʽʙʘ. ʇʨʠ ɽʂʅ ʩʢʦʨʦʯʫʻʪʴʩʷ ʯʘʩ 

ʚʠʨʦʙʥʠʯʠʭ ʮʠʢʣʽʚ ʡ ʚʽʜʧʦʚʽʜʥʽ ʧʨʦʮʝʩʠ ʻ ʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʠʤʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʪʨʘʜʠʮʽʡʥʠʤʠ. ʉʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʜʦʟʚʦʣʷʶʪʴ ʪʦʯʥʦ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʪʝʤʧʝʨʘʪʫʨʥʽ 

ʨʝʞʠʤʠ, ʢʝʨʫʚʘʪʠ ʝʥʝʨʛʽʻʶ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʦʧʪʠʤʽʟʫʻ ʚʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ ʪʘ 

ʧʽʜʪʨʠʤʫʻ ʩʪʘʙʽʣʴʥʫ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʾ ʧʝʯʽ ʟ ʢʦʤʙʽʥʦʚʘʥʠʤ ɯʏ-ʥʘʛʨʽʚʘʥʥʷʤ 

ʪʘ ɽʂʅ ʚ ʢʦʤʧʣʝʢʩʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʂʦʤʧʣʝʢʩ ʚʢʣʶʯʘʻ ʜʦʟʘʪʦʨʠ ʢʦʤʧʦʥʝʥʪʽʚ ʪʽʩʪʘ, ʤʽʰʘʣʢʫ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʟʘʢʚʘʩʢʠ, 

ʥʘʩʦʩʠ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʽʥʛʨʝʜʽʻʥʪʽʚ, ʻʤʥʦʩʪʽ ʜʣʷ ʙʨʦʜʽʥʥʷ ʪʘ ʚʠʜʘʪʢʦʚʫ ʻʤʥʽʩʪʴ 

ʟʘʢʚʘʩʢʠ, ʪʽʩʪʦʤʽʩʠʣʴʥʫ ʤʘʰʠʥʫ, ʪʽʩʪʦʬʦʨʤʫʚʘʣʴʥʫ ʤʘʰʠʥʫ, ʰʘʬʠ ʚʠʩʪʦʶʚʘʥʥʷ ʪʘ 
ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʭʣʽʙʦʧʝʢʘʨʩʴʢʫ ʧʽʯ ʟ ʢʦʤʙʽʥʦʚʘʥʠʤ ʥʘʛʨʽʚʘʥʥʷʤ. ʊʝʭʥʦʣʦʛʽʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ʜʘʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʚʢʣʶʯʘʻ ʝʪʘʧʠ ʧʽʜʛʦʪʦʚʢʠ ʩʠʨʦʚʠʥʠ, ʟʘʤʽʰʫʚʘʥʥʷ 

ʪʽʩʪʘ, ʬʦʨʤʫʚʘʥʥʷ ʟʘʛʦʪʦʚʦʢ, ʚʠʩʪʦʶʚʘʥʥʷ, ʚʠʧʽʢʘʥʥʷ ʪʘ ʧʘʢʫʚʘʥʥʷ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ.  

ɽʂʅ ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʝ ʪʘ ʨʽʚʥʦʤʽʨʥʝ ʧʨʦʛʨʽʚʘʥʥʷ ʪʽʩʪʘ ʟʩʝʨʝʜʠʥʠ, ʩʢʦʨʦʯʫʶʯʠ 

ʪʨʠʚʘʣʽʩʪʴ ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ. ɯʏ-ʥʘʛʨʽʚʘʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʫʪʚʦʨʝʥʥʷ ʟʦʣʦʪʠʩʪʦʾ 

ʩʢʦʨʠʥʢʠ, ʷʢʘ ʧʦʢʨʘʱʫʻ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʽ ʩʤʘʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʨʦʙʫ. 

ʋʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ ʟ ʧʫʣʴʪʘ ʢʝʨʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʟʘʜʘʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʪʝʤʧʝʨʘʪʫʨʠ, 

ʥʘʧʨʫʛʠ ʪʘ ʧʦʪʫʞʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʟʘ ʧʦʪʨʝʙʠ ʨʝʛʫʣʶʚʘʪʠ ʪʨʠʚʘʣʽʩʪʴ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʟʘ 4 ʭʚʠʣʠʥʠ ʦʙʨʦʙʢʠ ɽʂʅ 

ʪʝʤʧʝʨʘʪʫʨʘ ʪʽʩʪʘ ʜʦʩʷʛʘʻ 75 Áʉ, ʪʦʜʽ ʷʢ ʧʨʠ ʚʠʧʽʢʘʥʥʽ ʫ ʞʘʨʠʣʴʥʽʡ ʰʘʬʽ ʟʘ ʪʦʡ ʞʝ ʯʘʩ 

ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ 40 Áʉ. 

ɺʠʩʥʦʚʢʠ. ʈʦʟʨʦʙʣʝʥʦ ʢʦʤʧʣʝʢʩ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʛʦ 
ʚʠʨʦʙʥʠʮʪʚʘ ʟʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʾ ʧʝʯʽ ʟ ʢʦʤʙʽʥʦʚʘʥʠʤ ɯʏ-ʥʘʛʨʽʚʘʥʥʷʤ ʪʘ 

ɽʂʅ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʟʥʘʯʘʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ɽʂʅ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʤʝʪʦʜʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

 
ʃʽʪʝʨʘʪʫʨʘ 
ʅʦʚʽ ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ ʚ ʧʨʦʝʢʪʫʚʘʥʥʽ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʭʘʨʯʦʚʦʾ ʩʠʨʦʚʠʥʠ : 

ʤʦʥʦʛʨʘʬʽʷ ʚ 3 ʯ. ʏ. 2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʢʦʥʪʘʢʪʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʚ ʧʨʦʮʝʩʘʭ ʞʘʨʝʥʥʷ ʢʫʣʽʥʘʨʥʦʾ 

ʧʨʦʜʫʢʮʽʾ / ʆ.ɯ. ʏʝʨʝʚʢʦ ʪʘ ʽʥ. ʍʘʨʢʽʚ : ʍɼʋʍʊ, 2012. 151 ʩ. 



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 

16 

ʇʝʨʩʧʝʢʪʠʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʘʢʫʫʤʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʫ ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ 

 

ʆʣʝʢʩʘʥʜʨ ʂʦʟʘʢ, ɺʦʣʦʜʠʤʠʨ ʊʝʣʠʯʢʫʥ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʦʭʦʣʦʜʞʝʥʥʷ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʚʧʣʠʚʘʻ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʷʢʽʩʪʴ ʚʠʨʦʙʽʚ. ʆʩʥʦʚʥʽ ʩʧʦʩʦʙʠ ʦʭʦʣʦʜʞʝʥʥʷ ï
ʧʨʠʨʦʜʥʝ (ʢʦʥʚʝʢʪʠʚʥʝ), ʪʘ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʥʜʠʮʽʦʥʦʚʘʥʦʛʦ ʧʦʚʽʪʨʷ ʤʘʶʪʴ 

ʥʝʜʦʣʽʢʠ, ʟʦʢʨʝʤʘ ʚʝʣʠʢʫ ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ, ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʦʭʦʣʦʜʞʝʥʥʷ ʽ ʚʠʩʦʢʽ 

ʝʥʝʨʛʝʪʠʯʥʽ ʚʠʪʨʘʪʠ. ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʚʘʢʫʫʤʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʭʣʽʙʘ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ 

ʚʽʜʚʝʜʝʥʥʷ ʪʝʧʣʘ ʯʝʨʝʟ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʣʦʛʠ ʟ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʤʘʶʪʴ ʜʦʩʪʘʪʥʶ ʛʘʟʦ- ʪʘ 

ʧʘʨʦʧʨʦʥʠʢʥʽʩʪʴ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɸʥʘʣʽʪʠʯʥʠʡ ʦʛʣʷʜ ʽʩʥʫʶʯʠʭ ʩʧʦʩʦʙʽʚ ʦʭʦʣʦʜʞʝʥʥʷ 

ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ, ʾʭ ʧʝʨʝʚʘʛ ʽ ʥʝʜʦʣʽʢʽʚ. ɸʥʘʣʽʟ ʟʜʽʡʩʥʝʥʦ ʥʘ ʦʩʥʦʚʽ ʣʽʪʝʨʘʪʫʨʥʠʭ 

ʜʞʝʨʝʣ, ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʠʩʚʽʪʣʶʶʪʴ ʦʩʥʦʚʥʽ 

ʧʘʨʘʤʝʪʨʠ ʦʭʦʣʦʜʞʝʥʥʷ, ʾʭ ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʨʦʮʝʩʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʮʽʥʢʘ ʽʩʥʫʶʯʠʭ ʩʧʦʩʦʙʽʚ ʽ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʦʭʦʣʦʜʞʝʥʥʷ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʾʭ ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʪʘ 
ʥʝʜʦʣʽʢʠ: 

- ʇʨʠʨʦʜʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʻ ʧʨʦʩʪʠʤ ʽ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ, ʘʣʝ ʟʘʡʤʘʻ 

ʙʘʛʘʪʦ ʯʘʩʫ (ʜʦ 2-3 ʛʦʜʠʥ), ʱʦ ʦʙʤʝʞʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ. ʊʨʠʚʘʣʝ 

ʧʝʨʝʙʫʚʘʥʥʷ ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʧʦʚʽʪʨʽ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ, ʱʦ ʩʢʦʨʦʯʫʻ ʪʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ ʚʠʨʦʙʽʚ. ɼʣʷ ʦʭʦʣʦʜʞʝʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʘʛʦʥʝʪʢʠ ʪʘ ʩʧʽʨʘʣʴʥʽ ʢʫʣʝʨʠ, ʾʭ ʥʝʜʦʣʽʢʘʤʠ ʻ ʧʦʪʨʝʙʘ ʚ ʨʫʯʥʽʡ 

ʧʨʘʮʽ ʪʘ ʚʝʣʠʢʽ ʚʠʨʦʙʥʠʯʽ ʧʣʦʱʽ. 

- ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʜʠʮʽʦʥʦʚʘʥʦʛʦ ʧʦʚʽʪʨʷ ʩʢʦʨʦʯʫʻ ʯʘʩ ʦʭʦʣʦʜʞʝʥʥʷ ʜʦ 30ï40 

ʭʚʠʣʠʥ, ʘʣʝ ʚʠʤʘʛʘʻ ʧʦʩʪʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ ʤʽʢʨʦʢʣʽʤʘʪʫ. ʅʘ ʚʠʨʦʙʥʠʮʪʚʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʫʥʝʣʴʥʽ, ʢʦʣʠʩʢʦʚʽ ʪʘ ʩʧʽʨʘʣʴʥʽ ʢʫʣʝʨʠ. ʅʝʜʦʣʽʢʘʤʠ ʮʴʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʻ ʟʙʽʣʴʰʝʥʥʷ ʝʥʝʨʛʦʚʠʪʨʘʪ, ʚʠʩʦʢʘ ʤʝʪʘʣʦʻʤʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ 
ʧʦʪʨʝʙʘ ʚ ʚʝʣʠʢʠʭ ʚʠʨʦʙʥʠʯʠʭ ʧʣʦʱʘʭ. 

- ɺʘʢʫʫʤʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʦʭʦʣʦʜʞʝʥʥʷ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʪʝʤʧʝʨʘʪʫʨʠ ʚʩʝʨʝʜʠʥʽ ʚʠʨʦʙʫ, ʱʦ 

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʡʦʛʦ ʷʢʽʩʪʴ. ʎʝʡ ʩʧʦʩʽʙ ʧʦʢʨʘʱʫʻ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʨʦʙʽʚ, ʧʦʜʦʚʞʫʻ ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʟʤʝʥʰʫʻ ʨʠʟʠʢ 

ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. ʆʜʥʘʢ ʚʘʢʫʫʤʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʥʘʨʘʟʽ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʦʪʦʢʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ. ɯʩʥʫʶʯʝ ʦʙʣʘʜʥʘʥʥʷ ʚʠʤʘʛʘʻ ʨʫʯʥʦʾ 

ʧʨʘʮʽ, ʤʘʻ ʚʝʣʠʢʽ ʚʽʣʴʥʽ ʦʙôʻʤʠ ʚʘʢʫʫʤʥʦʾ ʢʘʤʝʨʠ, ʱʦ ʟʙʽʣʴʰʫʻ ʯʘʩ ʦʭʦʣʦʜʞʝʥʥʷ 

ʪʘ ʟʥʠʞʫʻ ʝʥʝʨʛʝʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ɺʠʩʥʦʚʦʢ. ɺʘʢʫʫʤʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʻ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʚhʠʜʢʝ ʪʘ ʨʽʚʥʦʤʽʨʥʝ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ, ʧʦʢʨʘʱʫʻ ʾʭ 
ʷʢʽʩʪʴ ʽ ʧʦʜʦʚʞʫʻ ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʚʘʢʫʫʤʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʫ 

ʧʦʪʦʢʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʜʦʟʚʦʣʠʪʴ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʟʤʝʥʰʠʪʠ ʝʥʝʨʛʦʚʠʪʨʘʪʠ ʪʘ ʧʦʢʨʘʱʠʪʠ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ ʧʨʦʜʫʢʮʽʾ. 

 

ʃʽʪʝʨʘʪʫʨʘ 
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ɸʥʘʣʽʟ ʨʝʞʠʤʽʚ ʽ ʢʦʥʩʪʨʫʢʮʽʡ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʨʽʟʘʥʥʷ ʭʣʽʙʥʠʭ 

ʚʠʨʦʙʽʚ 

 

ɯʛʦʨ ʉʦʢʦʣʦʚ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʫʯʘʩʥʽ ʭʘʨʯʦʚʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʨʘʛʥʫʪʴ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʨʦʙʥʠʮʪʚʘ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 
ʆʜʥʽʻʶ ʟ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʫʣʴʪʨʘʟʚʫʢʦʚʝ ʨʽʟʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ 

ʧʨʦʮʝʩ ʥʘʨʽʟʘʥʥʷ ʧʨʦʜʫʢʮʽʾ, ʟʥʠʟʠʪʠ ʚʽʜʭʦʜʠ ʪʘ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʚʠʨʦʙʥʠʮʪʚʘ. ɼʘʥʘ ʜʦʧʦʚʽʜʴ ʨʦʟʛʣʷʜʘʻ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ 

ʨʽʟʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʡʦʛʦ ʧʝʨʝʚʘʛʠ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʋ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʦʚʝʜʝʥʦ ʪʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʪʘ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ 

ʨʽʟʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɹʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʬʽʟʠʯʥʽ ʧʨʠʥʮʠʧʠ 

ʨʦʙʦʪʠ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʥʦʞʽʚ, ʤʝʭʘʥʽʟʤʠ ʾʭʥʴʦʛʦ ʚʧʣʠʚʫ ʥʘ ʩʪʨʫʢʪʫʨʫ ʭʣʽʙʦʙʫʣʦʯʥʠʭ 

ʚʠʨʦʙʽʚ, ʘ ʪʘʢʦʞ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʧʝʨʝʚʘʛ ʪʘ ʥʝʜʦʣʽʢʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʤʝʪʦʜʘʤʠ ʥʘʨʽʟʘʥʥʷ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʘʩʧʝʢʪʘʤ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʷʢʦʩʪʽ 

ʥʘʨʽʟʢʠ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʘʜʘʧʪʘʮʽʾ ʪʘʢʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʫ ʧʨʦʤʠʩʣʦʚʠʭ ʫʤʦʚʘʭ. 

ʈʝʟʫʣʴʪʘʪʠ 

- ʗʢʽʩʪʴ ʟʨʽʟʫ: ʋʣʴʪʨʘʟʚʫʢʦʚʠʡ ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʨʽʚʥʦʤʽʨʥʠʭ ʪʘ ʘʢʫʨʘʪʥʠʭ 
ʟʨʽʟʽʚ, ʱʦ ʟʤʝʥʰʫʻ ʜʝʬʝʢʪʠ ʥʘʨʽʟʢʠ ʥʘ 30ï50% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʝʭʘʥʽʯʥʠʤʠ ʥʦʞʘʤʠ. 

- ɿʤʝʥʰʝʥʥʷ ʥʘʣʠʧʘʥʥʷ ʧʨʦʜʫʢʪʫ: ɺʠʩʦʢʦʯʘʩʪʦʪʥʽ ʚʽʙʨʘʮʽʾ ʟʤʝʥʰʫʶʪʴ ʢʦʥʪʘʢʪʥʠʡ 

ʪʠʩʢ ʤʽʞ ʥʦʞʝʤ ʽ ʭʣʽʙʦʤ, ʱʦ ʟʥʠʞʫʻ ʥʘʣʠʧʘʥʥʷ ʯʘʩʪʦʢ ʪʽʩʪʘ ʥʘ ʨʽʞʫʯʠʡ ʝʣʝʤʝʥʪ ʥʘ 

70%. 

- ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ: ʊʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʫʣʴʪʨʘʟʚʫʢʦʚʝ ʨʽʟʘʥʥʷ 

ʟʤʝʥʰʫʻ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʥʘ 20ï25% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ, 

ʟʘʚʜʷʢʠ ʟʥʠʞʝʥʥʶ ʤʝʭʘʥʽʯʥʦʛʦ ʦʧʦʨʫ. 

- ɺʧʣʠʚ ʥʘ ʚʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ: 

- ʇʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ʚʠʨʦʙʥʠʯʦʾ ʣʽʥʽʾ ʧʽʜʚʠʱʫʻʪʴʩʷ ʥʘ 15ï20% ʟʘʚʜʷʢʠ 

ʰʚʠʜʰʽʡ ʥʘʨʽʟʮʽ ʙʝʟ ʟʫʧʠʥʦʢ ʥʘ ʦʯʠʱʝʥʥʷ ʥʦʞʽʚ. 
- ʏʘʩ ʮʠʢʣʫ ʩʢʦʨʦʯʫʻʪʴʩʷ ʥʘ 10ï15% ʯʝʨʝʟ ʟʤʝʥʰʝʥʥʷ ʦʧʦʨʫ ʪʘ ʨʽʚʥʦʤʽʨʥʽʩʪʴ 

ʥʘʨʽʟʢʠ. 

- ɿʥʠʞʝʥʥʷ ʨʽʚʥʷ ʚʽʜʭʦʜʽʚ ʥʘ 10ï15% ʟʘʚʜʷʢʠ ʟʤʝʥʰʝʥʥʶ ʜʝʬʝʢʪʽʚ ʥʘʨʽʟʢʠ ʪʘ 

ʤʽʥʽʤʘʣʴʥʦʤʫ ʨʫʡʥʫʚʘʥʥʶ ʩʪʨʫʢʪʫʨʠ ʭʣʽʙʘ. 

- ʇʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʟʤʝʥʰʫʻ ʨʽʚʝʥʴ ʙʨʘʢʫ ʥʘ 30ï50%, ʱʦ ʧʦʟʠʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʟʘʛʘʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ɺʠʩʥʦʚʢʠ. ʋʣɹʪʨʘʟʚʫʢʦʚʝ ʨʽʟʘʥʥʷ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʭʣʽʙʦʧʝʢʘʨʩʴʢʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʁʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ 

ʧʨʦʜʫʢʮʽʾ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʨʦʙʥʠʯʽ ʧʨʦʮʝʩʠ ʪʘ ʟʤʝʥʰʠʪʠ ʚʽʜʭʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʧʽʜʪʚʝʨʜʠʣʦ, ʱʦ ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʤʘʻ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ ʥʘʜ 

ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ ʥʘʨʽʟʢʠ, ʧʨʦʪʝ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʠʭ ʧʨʠʢʣʘʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 
ʜʣʷ ʦʮʽʥʢʠ ʾʾ ʝʢʦʥʦʤʽʯʥʦʾ ʜʦʮʽʣʴʥʦʩʪʽ ʪʘ ʜʦʚʛʦʪʨʠʚʘʣʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. 
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ʆʩʦʙʣʠʚʦʩʪʽ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʦʙʣʘʜʥʘʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

Solidworks 

 

ʖʨʽʡ ɺʽʪʝʥʴʢʦ, ɺʽʢʪʦʨ ɺʦʨʦʱʫʢ  

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʇʫʣʶʷ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺ ʩʫʯʘʩʥʦʤʫ ʽʥʞʝʥʝʨʥʦʤʫ ʧʨʦʝʢʪʫʚʘʥʥʽ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

SolidWorks ʩʪʘʣʦ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ 
ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ CAD-ʩʠʩʪʝʤ, ʟʦʢʨʝʤʘ SolidWorks, ʜʦʟʚʦʣʷʻ 

ʟʥʘʯʥʦ ʧʨʠʩʢʦʨʠʪʠ ʧʨʦʮʝʩ ʨʦʟʨʦʙʢʠ, ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʦʙʣʘʜʥʘʥʥʷ ʧʝʨʝʜ ʾʭ ʬʽʟʠʯʥʠʤ ʚʠʛʦʪʦʚʣʝʥʥʷʤ.  

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʦʙʣʘʜʥʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ SolidWorks - ʧʦʪʫʞʥʘ CAD-ʩʠʩʪʝʤʘ, ʷʢʘ ʚʢʣʶʯʘʻ SolidWorks CAD 

ʜʣʷ ʪʨʠʚʠʤʽʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, SolidWorks Simulation ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʽʥʞʝʥʝʨʥʦʛʦ 

ʘʥʘʣʽʟʫ, SolidWorks Flow Simulation ʜʣʷ ʘʥʘʣʽʟʫ ʧʦʪʦʢʽʚ ʨʽʜʠʥ ʽ ʛʘʟʽʚ ʪʘ SolidWorks 

Motion ʜʣʷ ʘʥʘʣʽʟʫ ʢʽʥʝʤʘʪʠʢʠ ʪʘ ʜʠʥʘʤʽʢʠ ʤʝʭʘʥʽʟʤʽʚ. ʇʨʦʮʝʩ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʨʦʙʦʯʠʭ 

ʦʨʛʘʥʽʚ ʦʙʣʘʜʥʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ SolidWorks ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ: ʘʥʘʣʽʟ 

ʽʩʥʫʶʯʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ 3D-ʤʦʜʝʣʽ ʽʩʥʫʶʯʦʛʦ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ 

ʘʙʦ ʡʦʛʦ ʨʝʚʝʨʩ-ʽʥʞʠʥʽʨʠʥʛ; ʧʘʨʘʤʝʪʨʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʟ ʤʦʞʣʠʚʽʩʪʶ ʰʚʠʜʢʦʾ ʟʤʽʥʠ 

ʨʦʟʤʽʨʽʚ ʪʘ ʢʦʥʬʽʛʫʨʘʮʽʡ; ʪʦʧʦʣʦʛʽʯʥʫ ʦʧʪʠʤʽʟʘʮʽʶ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ ʧʨʠ 
ʟʙʝʨʝʞʝʥʥʽ ʤʽʮʥʦʩʪʽ; ʽʥʞʝʥʝʨʥʠʡ ʘʥʘʣʽʟ, ʚʢʣʶʯʘʶʯʠ ʨʦʟʨʘʭʫʥʢʠ ʥʘ ʤʽʮʥʽʩʪʴ, 

ʞʦʨʩʪʢʽʩʪʴ, ʪʝʨʤʽʯʥʠʡ ʘʥʘʣʽʟ ʪʘ ʘʥʘʣʽʟ ʚʣʘʩʥʠʭ ʯʘʩʪʦʪ; ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ 

ʽʟ ʩʠʤʫʣʷʮʽʻʶ ʚʟʘʻʤʦʜʽʾ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʟ ʦʙʨʦʙʣʶʚʘʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʘʙʦ 

ʩʝʨʝʜʦʚʠʱʝʤ; ʙʘʛʘʪʦʚʘʨʽʘʥʪʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʜʝʢʽʣʴʢʦʭ 

ʚʘʨʽʘʥʪʽʚ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ; ʧʽʜʛʦʪʦʚʢʫ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʫ ʚʠʛʣʷʜʽ 

ʢʨʝʩʣʝʥʴ, ʩʧʝʮʠʬʽʢʘʮʽʡ ʪʘ ʽʥʩʪʨʫʢʮʽʡ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ SolidWorks ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ 

ʦʙʣʘʜʥʘʥʥʷ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʟʥʘʯʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɿʦʢʨʝʤʘ, ʤʦʞʣʠʚʝ ʟʥʠʞʝʥʥʷ ʤʘʩʠ ʜʝʪʘʣʝʡ ʥʘ 15-30% ʟʘʚʜʷʢʠ ʦʧʪʠʤʽʟʘʮʽʾ ʬʦʨʤʠ ʪʘ 

ʪʦʧʦʣʦʛʽʾ, ʱʦ ʟʤʝʥʰʫʻ ʽʥʝʨʮʽʡʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʝʥʝʨʛʦʚʠʪʨʘʪʠ. ɺʘʞʣʠʚʠʤ 

ʨʝʟʫʣʴʪʘʪʦʤ ʻ ʧʦʢʨʘʱʝʥʥʷ ʛʽʜʨʦ- ʪʘ ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ, 
ʱʦ ʧʨʘʮʶʶʪʴ ʟ ʨʽʜʠʥʘʤʠ ʘʙʦ ʛʘʟʘʤʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʦʧʦʨʫ. ʂʨʽʤ ʪʦʛʦ, 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʚʽʙʨʘʮʽʡ ʟʘ ʨʘʭʫʥʦʢ ʤʦʜʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʚʽʜʣʘʰʪʫʚʘʥʥʷ ʚʽʜ 

ʨʝʟʦʥʘʥʩʥʠʭ ʯʘʩʪʦʪ. ʊʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʙʥʠʮʪʚʘ, ʪʘʢʠʭ ʷʢ ʘʜʠʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʨʝʮʠʟʽʡʥʘ ʦʙʨʦʙʢʘ.  

ɺʧʨʦʚʘʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʚ SolidWorks ʨʽʰʝʥʴ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ, ʩʫʪʪʻʚʦ ʩʢʦʨʦʪʠʚʰʠ ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ. ʅʘ 

ʧʨʘʢʪʠʮʽ ʟʘʩʪʦʩʫʚʘʥʥʷ SolidWorks ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʜʦʟʚʦʣʠʣʦ 

ʜʦʩʷʛʪʠ ʚʨʘʞʘʶʯʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ.. 

ɺʠʩʥʦʚʢʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ SolidWorks ʚ ʧʨʦʮʝʩʽ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ 

ʦʙʣʘʜʥʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ 

ʨʦʟʨʦʙʢʠ ʪʘ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʜʦʩʣʽʜʥʽ ʟʨʘʟʢʠ. ʆʩʥʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʻ ʧʽʜʚʠʱʝʥʥʷ 
ʷʢʦʩʪʽ ʢʽʥʮʝʚʠʭ ʚʠʨʦʙʽʚ, ʤʦʞʣʠʚʽʩʪʴ ʧʘʨʘʤʝʪʨʠʟʘʮʽʾ ʨʦʟʨʦʙʦʢ ʜʣʷ ʰʚʠʜʢʦʾ ʘʜʘʧʪʘʮʽʾ 

ʧʽʜ ʨʽʟʥʽ ʫʤʦʚʠ ʪʘ ʽʥʪʝʛʨʘʮʽʷ ʟ ʪʝʭʥʦʣʦʛʽʷʤʠ ɯʥʜʫʩʪʨʽʾ 4.0. ʎʝ ʨʦʙʠʪʴ SolidWorks 

ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʪʘ 

ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 
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ɯʥʥʦʚʘʮʽʡʥʽ ʨʽʰʝʥʥʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ  

 

ɺʘʜʠʤ ʇʽʮʠʢ, ɺʽʢʪʦʨ ɺʦʨʦʱʫʢ  

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʇʫʣʶʷ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɯʥʥʦʚʘʮʽʡʥʽ ʨʽʰʝʥʥʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʩʪʘʶʪʴ 

ʚʠʟʥʘʯʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʩʫʯʘʩʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ʎʽ ʨʽʰʝʥʥʷ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʤʘʢʩʠʤʽʟʘʮʽʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, ʤʽʥʽʤʽʟʘʮʽʶ 
ʥʝʟʘʧʣʘʥʦʚʘʥʠʭ ʧʨʦʩʪʦʾʚ ʪʘ ʦʧʪʠʤʽʟʘʮʽʶ ʚʠʪʨʘʪ ʧʨʦʪʷʛʦʤ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ.  

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɯʥʥʦʚʘʮʽʡʥʽ ʨʽʰʝʥʥʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʙʘʟʫʶʪʴʩʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʝʪʦʜʽʚ. 

ʆʩʥʦʚʦʶ ʚʠʩʪʫʧʘʶʪʴ ʩʠʩʪʝʤʠ ʧʨʝʜʠʢʪʠʚʥʦʾ ʘʥʘʣʽʪʠʢʠ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʥʝʧʝʨʝʨʚʥʠʡ 

ʤʦʥʽʪʦʨʠʥʛ ʧʘʨʘʤʝʪʨʽʚ ʦʙʣʘʜʥʘʥʥʷ ʽʟ ʘʣʛʦʨʠʪʤʘʤʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ ʨʘʥʥʴʦʛʦ 

ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʦʞʣʠʚʠʭ ʚʽʜʤʦʚ. ɺʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʘʥʽ 

ʚʽʜ ʤʝʨʝʞʽ ʩʝʥʩʦʨʽʚ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘ ʢʨʠʪʠʯʥʠʭ ʚʫʟʣʘʭ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʽ ʬʽʢʩʫʶʪʴ 

ʚʽʙʨʘʮʽʶ, ʪʝʤʧʝʨʘʪʫʨʫ, ʘʢʫʩʪʠʯʥʫ ʝʤʽʩʽʶ, ʝʣʝʢʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʪʘ ʥ̔ʰʽ ʧʦʢʘʟʥʠʢʠ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʪʨʘʥʩʬʦʨʤʫʻ ʧʨʦʮʝʩʠ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʥʘʜʘʶʯʠ ʪʝʭʥʽʯʥʦʤʫ ʧʝʨʩʦʥʘʣʫ ʚʽʟʫʘʣʴʥʽ ʽʥʩʪʨʫʢʮʽʾ ʪʘ ʜʦʩʪʫʧ ʜʦ 

ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ. ʊʝʭʥʦʣʦʛʽʾ ʮʠʬʨʦʚʠʭ 

ʜʚʽʡʥʠʢʽʚ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʽʨʪʫʘʣʴʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ ʚ ʨʽʟʥʠʭ ʨʝʞʠʤʘʭ 
ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʢʨʠʪʠʯʥʠʭ ʩʠʪʫʘʮʽʡ. ʄʝʪʦʜʠ 

ʛʥʫʯʢʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʨʝʘʣʴʥʦʛʦ ʩʪʘʥʫ 

ʦʙʣʘʜʥʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʧʝʨʝʭʦʜʠʪʠ ʚʽʜ ʧʣʘʥʦʚʦ-ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʠʭ ʨʝʤʦʥʪʽʚ ʜʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʘ ʬʘʢʪʠʯʥʠʤ ʩʪʘʥʦʤ, ʱʦ ʟʥʘʯʥʦ ʦʧʪʠʤʽʟʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ.  

ʈʝʟʫʣʴʪʘʪʠ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʨʽʰʝʥʴ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʜʝʤʦʥʩʪʨʫʻ ʩʫʪʪʻʚʝ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ. ʉʠʩʪʝʤʠ 

ʧʨʝʜʠʢʪʠʚʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʣʷʪʠ ʧʦʪʝʥʮʽʡʥʽ ʚʽʜʤʦʚʠ ʥʘ ʨʘʥʥʽʭ 

ʩʪʘʜʽʷʭ, ʱʦ ʟʤʝʥʰʫʻ ʢʽʣʴʢʽʩʪʴ ʘʚʘʨʽʡʥʠʭ ʟʫʧʠʥʦʢ ʪʘ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʥʠʤʠ ʚʪʨʘʪ. ʉʪʨʘʪʝʛʽʷ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʬʘʢʪʠʯʥʦʛʦ ʩʪʘʥʫ ʦʙʣʘʜʥʘʥʥʷ ʦʧʪʠʤʽʟʫʻ ʚʠʪʨʘʪʠ ʥʘ ʊʆʽʈ 

ʯʝʨʝʟ ʚʽʜʤʦʚʫ ʚʽʜ ʥʘʜʣʠʰʢʦʚʠʭ ʨʝʛʣʘʤʝʥʪʥʠʭ ʨʦʙʽʪ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʧʝʨʝʜʯʘʩʥʽʡ ʟʘʤʽʥʽ 

ʜʝʪʘʣʝʡ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʙʽʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʧʨʠʩʢʦʨʶʻ 
ʚʠʢʦʥʘʥʥʷ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ ʪʘ ʧʽʜʚʠʱʫʻ ʾʭ ʷʢʽʩʪʴ, ʦʩʦʙʣʠʚʦ ʫ ʚʠʧʘʜʢʫ ʩʢʣʘʜʥʦʛʦ ʪʘ 

ʫʥʽʢʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ɯʥʪʝʛʨʦʚʘʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ ʪʘ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʶ ʦʙʣʘʜʥʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʩʧʦʞʠʚʘʥʥʷ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʚʦʜʠ, ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʽʥʰʠʭ ʨʝʩʫʨʩʽʚ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʅʘ 

ʧʨʘʢʪʠʮʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʨʽʰʝʥʴ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʫʪʪʻʚʦʛʦ ʟʨʦʩʪʘʥʥʷ 

ʟʘʛʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ (OEE). ʅʘʧʨʠʢʣʘʜ, ʫ ʧʨʦʤʠʩʣʦʚʠʭ ʫʤʦʚʘʭ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʽʰʝʥʴ ʟ ʚʽʜʜʘʣʝʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ 

ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʘʥʜʘʨʪʘʤ ʙʝʟʧʝʢʠ. 

ɺʠʩʥʦʚʢʠ. ɯʥʥʦʚʘʮʽʡʥʽ ʨʽʰʝʥʥʷ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʩʪʚʦʨʶʶʪʴ ʬʫʥʜʘʤʝʥʪ ʜʣʷ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ. ʇʝʨʝʭʽʜ ʚʽʜ 

ʨʝʘʢʪʠʚʥʠʭ ʜʦ ʧʨʦʘʢʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ 
ʥʘʜʽʡʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʟʥʠʞʝʥʥʷ ʟʘʛʘʣʴʥʠʭ ʚʠʪʨʘʪ ʥʘ ʡʦʛʦ ʫʪʨʠʤʘʥʥʷ ʧʨʦʪʷʛʦʤ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. ʂʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʫʩʧʽʭʫ ʻ ʽʥʪʝʛʨʘʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʟ 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʤʠ ʟʤʽʥʘʤʠ ʪʘ ʨʦʟʚʠʪʢʦʤ ʮʠʬʨʦʚʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʧʝʨʩʦʥʘʣʫ. ʇʦʜʘʣʴʰʠʡ 

ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʧʨʦʤʠʩʣʦʚʦʛʦ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʚʽʜʢʨʠʚʘʻ 

ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʘʚʪʦʥʦʤʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʩʘʤʦʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʥʘʙʣʠʞʘʻ ʚʠʨʦʙʥʠʮʪʚʦ ʜʦ ʢʦʥʮʝʧʮʽʾ "ʙʝʟʣʶʜʥʠʭ ʬʘʙʨʠʢ". 

  



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 

20 

ɺʠʟʥʘʯʝʥʥʷ ʪʝʧʣʦʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʫʤʽʰʽ ʧʦʜʨʽʙʥʝʥʠʭ ʢʦʨʝʥʽʚ ʧʨʷʥʠʭ 

ʦʚʦʯʽʚ 

ʆʣʝʥʘ ɹʘʙʘʥʦʚʘ1, ʉʚʽʪʣʘʥʘ ʇʨʘʩʦʣ2, ɸʥʜʨʽʡ ʐʝʚʯʝʥʢʦ2, ʄʠʭʘʡʣʦ ʂʘʡʦʣ2 

1 ï ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

2 ï ɼʝʨʞʘʚʥʠʡ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺʩʪʫʧ. ʂʦʥʮʝʥʪʨʘʪʠ ʥʘ ʦʩʥʦʚʽ ʧʨʷʥʠʭ ʦʚʦʯʽʚ ʫ ʧʘʩʪʦ- ʪʘ ʧʦʨʦʰʢʦʧʦʜʽʙʥʦʤʫ 

ʚʠʛʣʷʜʽ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʪʝʭʥʦʣʦʛʽʷʭ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʢʫʣʽʥʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʜʣʷ 

ʧʨʠʜʙʘʥʥʷ ʦʨʠʛʽʥʘʣʴʥʦʩʪʽ ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʟʙʘʛʘʯʝʥʥʷ ʢʦʨʠʩʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ. ʆʩʥʦʚʥʦʶ ʩʪʘʜʽʻʶ ʾʭ ʚʠʨʦʙʥʠʮʪʚʘ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʪʝʧʣʦ-ʤʘʩʦʦʙʤʽʥʥʘ 

ʦʙʨʦʙʢʘ ʰʣʷʭʦʤ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʪʘ ʩʫʰʽʥʥʷ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʾʾ ʨʘʮʽʦʥʘʣʴʥʠʭ ʨʝʞʠʤʽʚ 

ʚʘʞʣʠʚʦ ʤʘʪʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʪʝʧʣʦʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢʽ ʟʤʽʥʶʶʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʩʢʣʘʜʫ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ ʧʦʪʨʝʙʫʻ ʫʪʦʯʥʝʥʥʷ ʜʣʷ ʢʦʞʥʦʾ ʢʦʥʢʨʝʪʥʦʾ ʨʝʮʝʧʪʫʨʠ.  

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɹʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʪʝʧʣʦʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʫʤʽʰʽ 

ʧʦʜʨʽʙʥʝʥʠʭ ʢʦʨʝʥʽʚ ʧʨʷʥʠʭ ʦʚʦʯʽʚ (ʧʝʪʨʫʰʢʠ, ʧʘʩʪʝʨʥʘʢʫ, ʩʝʣʝʨʠ ʧʨʠ ʾʭ 
ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:1:1) ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ (20ï80 ÁC), ʚʦʣʦʛʦʩʪʽ (85ï10 

%) ʪʘ ʥʘʩʠʧʥʦʾ ʱʽʣʴʥʦʩʪʽ (600ï200 ʢʛ/ʤ3). ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʘʥʦ ʣʘʙʦʨʘʪʦʨʥʝ 

ʦʩʥʘʱʝʥʥʷ ï ʚʠʤʽʨʶʚʘʯ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʀʊ-ʣ-400 ʟ ʤʦʜʝʨʥʽʟʦʚʘʥʠʤ ʪʝʧʣʦʚʠʤ 

ʙʣʦʢʦʤ ʜʣʷ ʧʨʦʜʫʢʪʽʚ ʨʽʜʢʦʾ ʪʘ ʩʠʧʢʦʾ ʢʦʥʩʠʩʪʝʥʮʽʾ ʪʘ ʚʠʤʽʨʶʚʘʯ ʪʝʧʣʦʻʤʥʦʩʪʽ ʀʊʉ-

400. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʟʥʘʯʝʥʦ 

ʚʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʦʣʦʛʦʚʤʽʩʪʫ ʪʘ ʥʘʩʠʧʥʦʾ ʱʽʣʴʥʦʩʪʽ ʥʘ ʪʝʧʣʦʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʩʫʤʽʰʽ ʧʦʜʨʽʙʥʝʥʠʭ ʢʦʨʝʥʽʚ ʧʨʷʥʠʭ ʦʚʦʯʽʚ (ʧʝʪʨʫʰʢʠ, ʧʘʩʪʝʨʥʘʢʫ, ʩʝʣʝʨʠ, ʢʨʦʧʫ). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʽ ʟʥʠʞʝʥʥʷʤ ʚʦʣʦʛʦʩʪʽ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘʩʠʧʥʘ ʱʽʣʴʥʽʩʪʴ ʩʫʤʽʰʽ. ʊʘʢ, 

ʷʢʱʦ ʧʨʠ ʚʦʣʦʛʦʩʪʽ 85 % ʥʘʩʠʧʥʘ ʱʽʣʴʥʽʩʪʴ ʩʢʣʘʜʘʻ 600 ʢʛ/ʤ3, ʪʦ ʧʨʠ 50 % ï 400 ʢʛ/ʤ3, ʘ 

ʧʨʠ 10 % ï ʣʠʰʝ 200 ʢʛ/ʤ3. 
ʂʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʤʘʻ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʧʨʠ ʟʨʦʩʪʘʥʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʟʤʝʥʰʝʥʥʷ ʟʽ ʟʥʠʞʝʥʥʷʤ ʚʦʣʦʛʦʩʪʽ ʪʘ ʥʘʩʠʧʥʦʾ ʱʽʣʴʥʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, 

ʧʨʠ ʚʦʣʦʛʦʩʪʽ 85 % ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 

ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʚ ʤʝʞʘʭ 0,63ï0,71 ɺʪ/(ʤĿʂ). ʇʨʠ ʟʥʠʞʝʥʥʽ ʚʦʣʦʛʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪ 

ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʤʘʻ ʙʽʣʴʰ ʥʠʟʴʢʽ ʟʥʘʯʝʥʥʷ, ʘʣʝ ʭʘʨʘʢʪʝʨ ʡʦʛʦ ʟʤʽʥʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʘʢʦʞ ʤʘʻ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ, ʟʦʢʨʝʤʘ ʧʨʠ ʚʦʣʦʛʦʩʪʽ 50 % ï ʚ 

ʤʝʞʘʭ 0,37ï0,42 ɺʪ/(ʤĿʂ), ʘ ʧʨʠ ʚʦʣʦʛʦʩʪʽ 10 % ï ʚ ʤʝʞʘʭ 0,113ï0,137 ɺʪ/(ʤĿʂ). 

ʇʠʪʦʤʘ ʪʝʧʣʦʻʤʥʽʩʪʴ ʤʘʻ ʘʥʘʣʦʛʽʯʥʠʡ ʭʘʨʘʢʪʝʨ ʟʤʽʥ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʦʣʦʛʦʩʪʽ 

85 % ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʧʠʪʦʤʦʾ ʪʝʧʣʦʻʤʥʦʩʪʽ ʚ 

ʤʝʞʘʭ 3710ï4180 ɼʞ/(ʢʛĿʂ), ʧʨʠ 50 % ï 2900ï3270 ɼʞ/(ʢʛĿʂ), ʘ ʧʨʠ 10 % ï 2170ï2380 

ɼʞ/(ʢʛĿʂ). 

ʂʦʝʬʽʮʽʻʥʪ ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʽʜʥʦʩʪʽ ʧʨʠ ʟʥʠʞʝʥʥʽ ʚʦʣʦʛʦʩʪʽ ʟ 85 ʜʦ 30 % 
ʥʝʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʚ ʤʝʞʘʭ (30,2ï31,6)Ŀ10-8 ʤ2/ʩ, ʘ ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ ʟʥʠʞʝʥʥʽ 

ʚʦʣʦʛʦʩʪʽ ʜʦ 10 % ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ (27,5Ŀ10-8) ʤ2/ʩ. ʁʦʛʦ ʧʦʤʽʪʥʠʭ ʟʤʽʥ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ. ʋ ʚʠʩʫʰʝʥʦʾ ʩʫʤʽʰʽ (ʧʨʠ ʚʦʣʦʛʦʩʪʽ 10 %) ʟ 

ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʽʜʥʦʩʪʽ 

ʚ ʤʝʞʘʭ (26,0ï28,8)Ŀ10-8 ʤ2/ʩ. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʥʠʞʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʟʤʝʥʰʝʥʥʷ ʥʘʩʠʧʥʦʾ ʱʽʣʴʥʦʩʪʽ ʧʦʜʨʽʙʥʝʥʦʾ ʩʫʤʽʰʽ, ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʪʘ 

ʧʠʪʦʤʘ ʪʝʧʣʦʻʤʥʽʩʪʴ ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʧʨʠ ʟʨʦʩʪʘʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ 

ʟʤʝʥʰʝʥʥʷ ʟʽ ʟʥʠʞʝʥʥʷʤ ʚʦʣʦʛʦʩʪʽ ʪʘ ʥʘʩʠʧʥʦʾ ʱʽʣʴʥʦʩʪʽ; ʧʦʤʽʪʥʠʭ ʟʤʽʥ ʢʦʝʬʽʮʽʻʥʪʘ 

ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʽʜʥʦʩʪʽ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ.  
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ʂʦʥʮʝʧʮʽʾ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʢʦʨʠʩʪʽ ʢʦʤʙʫʯʽ 

 

ʆʣʝʛ ɼʷʪʝʣ, ʉʝʨʛʽʡ ʋʜʦʜʦʚ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʂʦʤʙʫʯʘ ï ʮʝ ʯʘʡʥʠʡ ʢʚʘʩ, ʷʢʠʡ ʤʘʻ ʫʥʽʢʘʣʴʥʠʡ ʙʽʦʭʽʤʽʯʥʠʡ ʩʢʣʘʜ: ʤʽʩʪʠʪʴ 

ʘʥʪʠʦʢʩʠʜʘʥʪʠ, ʚʽʪʘʤʽʥʠ, ʤʽʥʝʨʘʣʠ ʪʘ ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ, ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ 

ʟ ʚʠʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ, ʘʤʽʥʦʢʠʩʣʦʪʠ, ʤʽʢʨʦ- ʪʘ ʤʘʢʨʦʥʫʪʨʽʻʥʪʠ. ɼʘʥʠʡ ʥʘʧʽʡ ʻ 
ʧʨʦʙʽʦʪʠʯʥʠʤ ʥʘʧʦʻʤ, ʷʢʠʡ ʤʘʻ ʦʟʜʦʨʦʚʯʫ ʪʘ ʧʨʦʬʽʣʘʢʪʠʯʥʦ-ʣʽʢʫʚʘʣʴʥʫ ʜʽʶ ʜʣʷ 

ʣʶʜʩʴʢʦʛʦ ʦʨʛʘʥʽʟʤʫ. 

ʋ ʛʦʪʦʚʦʤʫ ʥʘʧʦʾ ʤʽʩʪʷʪʴʩʷ ʪʘʢʽ ʘʤʽʥʦʢʠʩʣʦʪʠ ʷʢ ʚʘʣʽʥ, ʣʝʡʮʠʥ, ʽʟʦʣʝʡʮʠʥ,  

ʪʨʠʧʪʦʬʘʥ, ʬʝʥʽʣʘʣʘʥʽʥ, ʘʩʢʦʨʙʽʥʦʚʘ ʢʠʩʣʦʪʘ, ʪʽʘʤʽʥ ʪʘ ʨʠʙʦʬʣʘʚʽʥ ʪʘ ʦʨʛʘʥʽʯʥʽ 

ʢʠʩʣʦʪʠ. ʌʝʨʤʝʥʪʦʚʘʥʽ ʥʘʧʦʾ ʥʘ ʦʩʥʦʚʽ ʯʘʡʥʦʛʦ ʛʨʠʙʘ ʤʘʶʪʴ ʜʽʻʪʠʯʥʫ ʮʽʥʥʽʩʪʴ, ʤʽʩʪʷʪʴ 

ʚ ʩʦʙʽ ʨʷʜ ʚʽʪʘʤʽʥʽʚ ʛʨʫʧʠ ɺ. ʊʘʢʦʞ ʢʦʤʙʫʯʘ ʙʘʛʘʪʘ ʥʘ ʚʽʪʘʤʽʥ C, ʂ2, ʘ ʪʘʢʦʞ  ʤʽʥʝʨʘʣʠ 

ʢʘʣʽʡ, ʥʘʪʨʽʡ, ʤʘʛʥʽʡ ʪʘ ʟʘʣʽʟʦ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʻ ʙʽʦʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʛʦʪʦʚʦʛʦ 

ʬʝʨʤʝʥʪʦʚʘʥʦʛʦ ʥʘʧʦʶ ʥʘ ʦʩʥʦʚʽ ʯʘʡʥʦʛʦ ʛʨʠʙʘ; ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ - ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʘʢʪʫʘʣʴʥʦʛʦ ʢʫʨʩʫ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʢʦʨʠʩʪʽ ʦʙôʻʢʪʘ ʜʦʩʣʽʜʞʝʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʅʘ ʩʴʦʛʦʜʥʽ ʚ ʧʨʦʜʦʚʦʣʴʯʽʡ ʤʝʨʝʞʽ ʥʘʧʦʾʚ ʽʩʥʫʻ 

ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʡ ʘʩʦʨʪʠʤʝʥʪ ʩʤʘʢʦʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʢʦʤʙʫʯʽ ʚ ʤʝʞʘʭ ʜʦ ʜʝʩʷʪʠ 
ʩʤʘʢʽʚ. ɿʚʘʞʘʶʯʠ ʥʘ ʚʠʱʝʥʘʚʝʜʝʥʠʡ ʨʷʜ ʢʦʨʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʤʙʫʯʽ, ʻ ʜʦʨʝʯʥʠʤ 

ʟʙʽʣʴʰʝʥʥʷ ʮʴʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ. ɸʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʢʦʤ ʨʦʟʚʠʪʢʫ ʚʠʨʦʙʥʠʮʪʚʘ 

ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʥʘʧʦʾʚ ʥʘ ʦʩʥʦʚʽ ʯʘʡʥʦʛʦ ʛʨʠʙʘ ʻ ʩʪʚʦʨʝʥʥʷ ʙʘʟʠ ʥʦʚʠʭ ʨʝʮʝʧʪʫʨ 

ʢʦʤʙʫʯʽ. ɼʘʥʘ ʧʨʦʙʣʝʤʘ ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʜʝ-ʢʽʣʴʢʘ ʥʘʧʨʷʤʢʽʚ. ʇʝʨʰʠʡ ʥʘʧʨʷʤʦʢ ï ʮʝ 

ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʬʽʣʘʢʪʠʯʥʦ-ʦʟʜʦʨʦʚʯʥʦʾ ʮʽʥʥʦʩʪʽ ʥʘʧʦʶ, ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʮʽʣʶʱʠʭ 

ʨʦʩʣʠʥ, ʪʨʘʚ ʪʘ ʝʢʩʪʨʘʢʪʽʚ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʬʝʨʤʝʥʪʘʮʽʾ ʘʙʦ ʜʦʜʘʚʘʥʥʷ ʘʤʽʥʦʢʠʩʣʦʪ 

ʯʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ʧʽʩʣʷ ʬʝʨʤʝʥʪʘʮʽʾ. ɺ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʥʝ 

ʩʪʘʚʠʪʴʩʷ ʘʢʮʝʥʪ ʥʘ ʩʤʘʢʦʚʽ ʷʢʦʩʪʽ, ʥʘʧʽʡ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʦʟʜʦʨʦʚʯʠʡ. 

ɼʨʫʛʠʡ ʥʘʧʨʷʤʦʢ - ʮʝ ʨʦʟʨʦʙʢʘ ʨʝʮʝʧʪʫʨ ʢʦʤʙʫʯʽ ʟ ʨʽʟʥʠʤʠ ʩʤʘʢʘʤʠ ʰʣʷʭʦʤ 

ʜʦʜʘʚʘʥʥʷ ʢʣʘʩʠʯʥʠʭ ʩʤʘʢʦʚʠʭ ʧʨʷʥʦ-ʘʨʦʤʘʪʠʯʥʠʭ ʜʦʙʘʚʦʢ ʫ ʚʠʛʣʷʜʽ ʬʨʫʢʪʽʚ, 

ʩʫʭʦʬʨʫʢʪʽʚ ʘʙʦ ʞ ʙʫʜʴ-ʷʢʦʾ ʽʥʰʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʷʢʘ ʚ ʧʦʜʘʣʴʰʦʤʫ ʥʘʜʘʩʪʴ 
ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʩʤʘʢ ʛʦʪʦʚʽʡ ʢʦʤʙʫʯʽ. ʊʨʝʪʽʤ ʥʘʧʨʷʤʢʦʤ ʨʦʟʚʠʪʢʫ ʚʠʨʦʙʥʠʮʪʚʘ 

ʢʦʤʙʫʯʽ ʻ ʟʙʽʣʴʰʝʥʥʷ ʪʝʨʤʽʥʫ ʾʾ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʚ ʧʨʦʜʦʚʦʣʴʯʽʡ ʤʝʨʝʞʽ. ɼʘʥʘ 

ʧʨʦʙʣʝʤʘ ʤʦʞʝ ʙʫʪʠ ʚʠʨʽʰʝʥʘ ʰʣʷʭʦʤ ʛʣʠʙʦʢʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʬʽʣʴʪʨʘʮʽʾ ʪʘ 

ʧʘʩʪʝʨʠʟʘʮʽʾ ʛʦʪʦʚʠʭ ʬʝʨʤʝʥʪʦʚʘʥʠʭ ʥʘʧʦʾʚ. 

ɺʠʩʥʦʚʢʠ. ʅʘʚʝʜʝʥʦ ʤʦʞʣʠʚʽ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʥʘʧʨʷʤʢʠ ʟʙʽʣʴʰʝʥʥʷ ʢʦʨʠʩʪʽ 

ʢʦʤʙʫʯʽ, ʷʢʽ ʤʦʞʫʪʴ ʩʪʘʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. 
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ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʢʘʤʝʨʠ ʜʣʷ ʪʝʨʤʽʯʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʤôʷʩʦʧʨʦʜʫʢʪʽʚ 
 

ʆʣʝʥʘ ɹʘʙʘʥʦʚʘ1, ʉʝʨʛʽʡ ɹʝʩʝʜʘ1, ɸʥʜʨʽʡ ʐʝʚʯʝʥʢʦ2 

1 ï ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

2 ï ɼʝʨʞʘʚʥʠʡ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
 

ɺʩʪʫʧ. ʂʘʤʝʨʘ ʜʣʷ ʪʝʨʤʽʯʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʤôʷʩʦʧʨʦʜʫʢʪʽʚ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 

ʦʙʣʘʜʥʘʥʥʷ ʤ'ʷʩʦʧʝʨʝʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ 

ʤ'ʷʩʦʧʨʦʜʫʢʪʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʘʤʝʨʠ ʜʣʷ 

ʪʝʨʤʽʯʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʤôʷʩʦʧʨʦʜʫʢʪʽʚ.  

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʽʜʦʤʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʪʝʨʤʽʯʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ 

ʤôʷʩʦʧʨʦʜʫʢʪʽʚ ʤʽʩʪʠʪʴ ʢʘʤʝʨʫ, ʪʨʘʥʩʧʦʨʪʝʨ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʨʘʤ ʟ ʧʨʦʜʫʢʪʦʤ, 

ʚʝʥʪʠʣʷʪʦʨ, ʢʦʥʜʠʮʽʦʥʝʨ, ʜʠʤʦʛʝʥʝʨʘʪʦʨ, ʩʠʩʪʝʤʫ ʧʫʣʴʩʫʶʯʦʛʦ ʧʦʚʽʪʨʦʨʦʟʧʦʜʽʣʝʥʥʷ, 
ʥʘʛʥʽʪʘʶʯʠʡ ʪʘ ʚʠʪʷʞʥʠʡ ʢʦʨʦʙʠ ʚ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʢʘʤʝʨʠ, ʥʘʛʥʽʪʘʶʯʠʡ ʢʦʨʦʙ 

ʦʩʥʘʱʝʥʠʡ ʢʦʥʽʯʥʠʤʠ ʥʘʩʘʜʢʘʤʠ. ɸʣʝ ʜʘʥʠʡ ʧʨʠʩʪʨʽʡ ʤʘʻ ʥʝʜʦʣʽʢʠ.  

ʅʝʜʦʣʽʢ ʜʘʥʦʛʦ ʧʨʠʩʪʨʦʶ ʧʦʣʷʛʘʻ ʚ ʥʝʟʥʘʯʥʽʡ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʪʝʨʤʽʯʥʦʛʦ 

ʦʙʨʦʙʣʝʥʥʷ ʤôʷʩʦʧʨʦʜʫʢʪʽʚ ʚʥʘʩʣʽʜʦʢ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʨʦʟʧʦʜʽʣʝʥʥʷ ʨʦʙʦʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚ ʢʘʤʝʨʽ. 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʢʘʤʝʨʠ ʧʦʣʷʛʘʻ ʫ ʚʩʪʘʥʦʚʣʝʥʽ ʨʦʟʧʦʜʽʣʴʯʦʾ ʨʝʰʽʪʢʠ ʟ ʱʽʣʠʥʥʠʤʠ 

ʢʘʥʘʣʘʤʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʦ ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʧʘʨʘʣʝʣʴʥʠʤʠ ʧʣʘʩʪʠʥʘʤʠ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ ʧʨʦʮʝʩ ʰʣʷʭʦʤ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʨʦʟʧʦʜʽʣʝʥʥʷ 

ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʘʤʝʨʠ, ʟʤʝʥʰʠʪʠ ʚʪʨʘʪʠ ʪʝʧʣʘ, 

ʟʥʠʟʠʪʠ ʝʥʝʨʛʦʚʠʪʨʘʪʠ ʪʘ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʤ'ʷʩʦʧʨʦʜʫʢʪʽʚ. ɺ ʢʘʤʝʨʽ ʚ 

ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʜʦʜʘʪʢʦʚʦ ʚʩʪʘʥʦʚʣʝʥʦ ʨʦʟʧʦʜʽʣʴʯʫ ʨʝʰʽʪʢʫ ʟ ʱʽʣʠʥʥʠʤʠ ʢʘʥʘʣʘʤʠ, 
ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʦ ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʧʘʨʘʣʝʣʴʥʠʤʠ ʧʣʘʩʪʠʥʘʤʠ. 

ʈʦʙʦʪʘ ʢʘʤʝʨʠ ʜʣʷ ʪʝʨʤʽʯʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʤôʷʩʦʧʨʦʜʫʢʪʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ɿʘʧʨʦʧʦʥʦʚʘʥʝ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʜʘʻ ʟʤʦʛʫ ʚʠʢʦʥʫʚʘʪʠ ʧʦʩʣʽʜʦʚʥʝ 

ʦʙʨʦʙʣʝʥʥʷ ʤôʷʩʦʧʨʦʜʫʢʪʽʚ ʚ ʨʝʞʠʤʘʭ ʫʪʝʧʣʝʥʥʷ, ʢʦʧʯʝʥʥʷ ʪʘ ʩʫʰʽʥʥʷ.  

ʈʦʙʦʯʝ ʩʝʨʝʜʦʚʠʱʝ ʚʝʥʪʠʣʷʪʦʨʦʤ ʧʦʜʘʻʪʴʩʷ ʚ ʥʘʛʥʽʪʘʶʯʠʡ ʢʦʨʦʙ ʧʨʠ ʮʴʦʤʫ 

ʨʦʙʦʯʝ ʩʝʨʝʜʦʚʠʱʝ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʢʦʥʜʠʮʽʦʥʝʨ ʽ ʩʠʩʪʝʤʫ ʧʫʣʴʩʫʶʯʦʛʦ 

ʧʦʚʽʪʨʦʨʦʟʧʦʜʽʣʝʥʥʷ, ʷʢʘ ʚʩʪʘʥʦʚʣʝʥʘ ʚ ʩʝʨʝʜʠʥʽ ʢʦʨʦʙʘ, ʦʙʜʫʚʘʶʯʠ ʯʝʨʝʟ ʢʦʥʽʯʥʽ 

ʥʘʩʘʜʢʠ ʨʘʤʠ ʟ ʧʨʦʜʫʢʪʦʤ. ʆʩʪʘʪʦʯʥʝ ʨʦʟʧʦʜʽʣʝʥʥʷ ʧʦʩʪʫʧʘʶʯʦʛʦ ʚ ʢʘʤʝʨʫ ʨʦʙʦʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʧʦʜʽʣʫ ʡʦʛʦ ʥʘ ʧʦʪʦʢʠ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʯʝʨʝʟ 

ʚʝʨʪʠʢʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʽ ʱʽʣʠʥʥʽ ʢʘʥʘʣʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʦ 

ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʧʘʨʘʣʝʣʴʥʠʤʠ ʧʣʘʩʪʠʥʘʤʠ ʨʦʟʧʦʜʽʣʴʯʦʾ ʨʝʰʽʪʢʠ.  

ɺʽʜʙʽʨ ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʯʝʨʝʟ ʚʠʪʷʞʥʠʡ ʢʦʨʦʙ ʚʽʜʙʫʚʘʻʪʴʩʷ 
ʧʦʩʪʽʡʥʦ. ɺʽʜʧʨʘʮʴʦʚʘʥʝ ʨʦʙʦʯʝ ʩʝʨʝʜʦʚʠʱʝ ʟʤʽʰʫʻʪʴʩʷ ʟ ʧʦʚʽʪʨʷʤ, ʱʦ ʚʠʭʦʜʠʪʴ ʟ 

ʢʦʥʜʠʮʽʦʥʝʨʘ, ʘʙʦ ʜʠʤʦʧʦʚʽʪʨʷʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʚʽʜ ʜʠʤʦʛʝʥʝʨʘʪʦʨʘ, ʘ 

ʧʦʪʽʤ ʚʝʥʪʠʣʷʪʦʨʦʤ ʧʦʜʘʻʪʴʩʷ ʥʘ ʨʝʮʠʨʢʫʣʷʮʽʶ ʜʦ ʥʘʛʥʽʪʘʶʯʦʛʦ ʢʦʨʦʙʘ. ɿʘʜʘʥʽ 

ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʝʞʠʤʠ ʧʨʦʮʝʩʫ ʦʙʨʦʙʣʝʥʥʷ 

ʤôʷʩʦʧʨʦʜʫʢʪʽʚ ʨʝʛʫʣʶʶʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʘʤʝʨʠ ʜʦʟʚʦʣʷʻ ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ ʧʨʦʮʝʩ 

ʰʣʷʭʦʤ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʨʦʟʧʦʜʽʣʝʥʥʷ ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʽʜʚʠʱʠʪʠ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʘʤʝʨʠ, ʟʤʝʥʰʠʪʠ ʚʪʨʘʪʠ ʪʝʧʣʘ, ʟʥʠʟʠʪʠ ʝʥʝʨʛʦʚʠʪʨʘʪʠ ʪʘ ʧʦʢʨʘʱʠʪʠ 

ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʤ'ʷʩʦʧʨʦʜʫʢʪʽʚ. 
 

ʃʽʪʝʨʘʪʫʨʘ 
çʇʨʠʩʪʨʽʡ ʜʣʷ ʪʝʧʣʦʚʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʢʦʚʙʘʩʥʠʭ ʚʠʨʦʙʽʚè ɹʘʙʘʥʦʚ ɯ.ɻ., ɹʘʙʘʥʦʚʘ ʆ.ɯ., 

ʗʩʪʨʝʙʘ ʉ.ʇ. ʇʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ ˉ 133261, 2019 ʋʢʨʘʾʥʘ ʄʇʂ ɸ22ʉ11/00, ʦʧʫʙʣ. 
25.03.2019, ʙʶʣ. ˉ 6. 
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ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʬʽʣʴʪʨʫ ʜʣʷ ʩʦʣʦʜʦʚʠʭ ʝʢʩʪʨʘʢʪʽʚ ʫ 

ʚʠʨʦʙʥʠʮʪʚ ̔ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ 
 

ɸʥʪʦʥ ʃʴʦʚʢʽʥ, ʄʠʢʦʣʘ ɼʝʩʠʢ, ʃʝʩʷ ʄʘʨʮʠʥʢʝʚʠʯ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 
 

ɺʩʪʫʧ. ʉʦʣʦʜʦʚʠʡ ʝʢʩʪʨʘʢʪ, ʙʘʛʘʪʠʡ ʥʘ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʤʘʻ ʚʠʩʦʢʫ 
ʭʘʨʯʦʚʫ ʮʽʥʥʽʩʪʴ ʪʘ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʮʽʥʥʠʤ 

ʽʥʛʨʝʜʽʻʥʪʦʤ ʜʣʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ. ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʝʪʘʧʽʚ 

ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʩʦʣʦʜʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ ̒  ʧʨʦʮʝʩ ʬʽʣʴʪʨʘʮʽ,ʾ ʦʩʢʽʣʴʢʠ ʚʽʥ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʚʠʟʥʘʯʘʻ ʩʢʣʘʜ, ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʘ ʭʘʨʯʦʚʫ ʮʽʥʥʽʩʪʴ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ. ʂʨʽʤ ʪʦʛʦ, ʜʘʥʠʡ 

ʧʨʦʮʝʩ ʻ ʪʨʠʚʘʣʠʤ, ʪʦʤʫ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʬʽʣʴʪʨʘ ʩʦʣʦʜʦʚʠʭ ʝʢʩʪʨʘʢʪʽʚ ʜʣʷ 

ʟʙʽʣʴʰʝʥʥʷ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʬʽʣʴʪʨʘʮʽʡʥʠʡ ʘʧʘʨʘʪ ʟʘʩʠʧʦʤ 

ʩʠʨʦʚʠʥʠ, ʷʢʘ ʦʜʥʦʯʘʩʥʦ ʧʝʨʝʨʦʙʣʶʻʪʴʩʷ 500ʢʛ (ʈʠʩ.1). ɼʦʩʣʽʜʞʝʥʥʷ ʨʦʙʦʪʠ 

ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʬʽʣʴʪʨʘʮʽʾ ʩʦʣʦʜʦʚʦʛʦ ʝʢʩʪʨʘʢʪʫ ʟʦʩʝʨʝʜʞʝʥʦ ʥʘ ʘʥʘʣʽʟʽ ʰʚʠʜʢʦʩʪʽ 

ʩʫʩʣʘ ʪʘ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ ʚ ʧʽʜʩʠʪʦʚʦʤʫ ʧʨʦʩʪʦʨʽ ʪʘ ʚʽʜʚʽʜʥʠʭ ʪʨʫʙʢʘʭ (ʈʠʩ.2). 
ʄʦʜʝʣʶʚʘʥʥʷ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʘ ʪʘʢʦʞ ʛʝʦʤʝʪʨʽʾ ʧʝʨʝʭʦʜʽʚ, ʚʠʢʦʥʘʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

Autodesk CFD. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʚʠʟʥʘʯʝʥʥʷ 

ʨʘʮʽʦʥʘʣʴʥʦʾ ʛʝʦʤʝʪʨʽʾ ʢʦʥʫʩʥʠʭ ʧʘʪʨʫʙʢʽʚ ʜʣʷ ʚʽʜʚʝʜʝʥʥʷ ʩʫʩʣʘ ʟ ʘʧʘʨʘʪʫ. 

ʈʦʟʛʣʷʜʘʣʠʩʷ ʧʘʪʨʫʙʢʠ ʟ ʨʽʟʥʠʤʠ ʜʽʘʤʝʪʨʘʤʠ (32/25 ʤʤ ï 80/25 ʤʤ), ʜʦʚʞʠʥʦʶ (11 ʤʤ 
ï 102 ʤʤ) ʪʘ ʢʫʪʘʤʠ ʢʦʥʫʩʘ (15Á ï 20Á). ʎʽ ʧʘʨʘʤʝʪʨʠ ʙʫʣʠ ʦʙʨʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʩʪʘʥʜʘʨʪʽʚ DIN, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʦ 

ʥʝʨʞʘʚʽʶʯʠʭ ʧʨʠʚʘʨʥʠʭ ʧʝʨʝʭʦʜʽʚ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʫʪʦʚʦʛʦ 

ʧʝʨʝʭʦʜʫ 32/25ʤʤ ʤʘʻʤʦ ʥʘʡʤʝʥʰʫ 

ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʨʽʜʠʥʠ, ʘ ʦʪʞʝ ʜʦʚʰʫ 

ʪʨʠʚʘʣʽʩʪʴ ʬʽʣʴʪʨʘʮʽʾ. ʅʘʡʙʽʣʴʰʘ 

ʰʚʠʜʢʽʩʪʴ ʨʽʜʠʥʠ ʥʘ ʚʠʭʦʜʽ ʟ ʪʨʫʙʠ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʫʪʦʚʦʛʦ 

ʧʝʨʝʭʦʜʫ 50/25ʤʤ. (ʈʠʩ.3.).  
ɺʠʩʥʦʚʦʢ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʫʪʦʚʦʛʦ ʧʝʨʝʭʦʜʫ ʟ 
ʥʘʩʪʫʧʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: ʜʦʚʞʠʥʦʶ ʢʫʪʦʚʦʛʦ ʧʝʨʝʭʦʜʫ 36 ʤʤ, ʢʫʪ ʧʝʨʝʭʦʜʫ 20Á, 

ʜʽʘʤʝʪʨʠ ï 50/25ʤʤ, ʦʪʨʠʤʫʻʤʦ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʘʧʘʨʘʪʫ ʥʘ 

15,4% ʪʘ ʟʥʠʞʝʥʥʷʤ ʪʫʨʙʫʣʝʥʪʥʦʾ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʨʫʭʫ ʨʽʜʠʥʠ ʥʘ 75,2% ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʘʡʙʽʣʴʰʠʤ ʟʥʘʯʝʥʥʷʤ, ʪʦʙʪʦ ʧʨʠ ʮʠʭ ʧʘʨʘʤʝʪʨʘʭ ʧʽʜʤʠʚʘʥʥʷ 

ʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʰʘʨʫ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʷʢ ʥʘʩʣʽʜʦʢ ʷʢʽʩʪʴ ʩʫʩʣʘ ʙʫʜʝ ʩʪʘʙʽʣʴʥʦʶ.   

  

  
ʈʠʩ. 1. ʌʽʣʴʪʨʘʮʽʡʥʠʡ ʘʧʘʨʘʪ. ʈʠʩ. 2. ɺʫʟʦʣ ʜʦʩʣʽʜʞʝʥʥʷ. 

 
 ʈʠʩ.3.  ʐʚʠʜʢʽʩʪʴ ʬʽʣʴʪʨʘʮʽʾ, ʤʤ/ʩ 
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ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 
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ʄʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʜʦʟʫʚʘʥʥʷ ʚôʷʟʢʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ 

 

ɺʽʢʪʦʨ ʄʫʩʽʡʯʫʢ, ʆʣʝʢʩʘʥʜʨ ɻʘʚʚʘ, ʆʣʝʢʩʘʥʜʨ ʏʝʧʝʣʶʢ, ʆʣʝʥʘ ʏʝʧʝʣʶʢ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʅʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʨʦʙʣʝʤʘ ʷʢʽʩʥʦʛʦ ʪʘ ʪʦʯʥʦʛʦ 

ʜʦʟʫʚʘʥʥʷ ʻ ʦʜʥʽʻʶ ʽʟ ʢʣʶʯʦʚʠʭ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʣʽʥʽʡ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʧʘʢʫʚʘʥʥʷ ʚʟʘʛʘʣʽ ʽ ʜʦʟʫʚʘʥʥʷ ʟʦʢʨʝʤʘ. 
ɿ ʫʩʴʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʩʢʣʘʜʘʶʪʴ ʚôʷʟʢʽ 

ʧʨʦʜʫʢʪʠ, ʜʦʟʫʚʘʥʥʷ ʷʢʠʭ ̒ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ ʜʣʷ ʢʦʥʜʠʪʝʨʩʴʢʦʾ, ʢʦʥʩʝʨʚʥʦʾ, 

ʤʦʣʦʯʥʦʾ ʪʘ ʽʥʰʠʭ ʛʘʣʫʟʝʡ ʭʘʨʯʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʻ ʧʦʨʰʥʝʚʠʡ ʜʦʟʘʪʦʨ, ʷʢʠʡ 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʜʦʟʫʚʘʥʥʷ (ʧʦʜʽʣʫ ʥʘ ʜʦʟʠ) ʚ'ʷʟʢʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʠʩʪʝʤʠ ʜʦʟʫʚʘʥʥʷ ʚ 

ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʤʧʣʝʢʩʽ SolidWorks Flow Simulation ʧʨʦʚʝʜʝʥʦ ʽʤʽʪʘʮʽʡʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʜʦʟʫʚʘʥʥʷ ʚ'ʷʟʢʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʧʦʨʰʥʝʚʠʤ ʜʦʟʘʪʦʨʦʤ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʙʘʟʫʶʪʴʩʷ ʥʘ ʢʦʤʧôʶʪʝʨʥʽʡ 3D ʤʦʜʝʣʽ ʧʦʨʰʥʝʚʦʛʦ ʜʦʟʫʚʘʣʴʥʦʛʦ 

ʧʨʠʩʪʨʦʶ, ʷʢʘ ʩʪʚʦʨʝʥʘ ʫ ʧʨʦʛʨʘʤʽ SolidWorks. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʄʦʜʝʣʶʚʘʥʥʷ ʧʝʨʝʙʽʛʫ ʧʨʦʮʝʩʫ ʜʦʟʫʚʘʥʥʷ ʚôʷʟʢʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʽʚ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʝʭʥʽʢʠ ʧʨʦʚʦʜʠʣʦʩʷ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʤʦʞʣʠʚʠʭ 

ʥʘʧʨʷʤʢʽʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʦʙʣʘʜʥʘʥʥʷ. 

ɺ ʧʨʦʛʨʘʤʽ SolidWorks Flow Simulation ʜʦʩʣʽʜʞʝʥʦ ʧʨʦʮʝʩ ʜʦʟʫʚʘʥʥʷ ʚôʷʟʢʠʭ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ (ʨʠʩ. 1). 

   
                ͊ύ         ͋ ύ                                                  ͍ύ 

ʈʠʩ. 1. ɯʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʜʦʟʫʚʘʥʥʷ  

ʚôʷʟʢʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ: 

ʘ ï ʛʝʦʤʝʪʨʠʯʥʘ ʤʦʜʝʣʴ ʜʦʟʫʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ;  

ʙ ï ʧʦʣʝ ʰʚʠʜʢʦʩʪʝʡ; ʚ ï ʨʦʟʧʦʜʽʣ ʪʠʩʢʫ ʚ ʧʝʨʝʨʽʟʽ ʜʦʟʫʚʘʣʴʥʦʛʦ ʢʘʥʘʣʫ 

 

ɺʠʩʥʦʚʦʢ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʦʧʨʘʮʶʚʘʥʥʷ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʚʠʛʣʷʜʽ ʨʦʟʧʦʜʽʣʫ ʧʦʣʽʚ ʰʚʠʜʢʦʩʪʝʡ ʽ ʨʦʟʧʦʜʽʣʫ ʪʠʩʢʫ ʚ 

ʧʝʨʝʨʽʟʽ ʜʦʟʫʚʘʣʴʥʦʛʦ ʢʘʥʘʣʫ ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʜʫʢʮʽʾ, 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʚʝʣʠʯʠʥʠ ʜʦʟʠ ʩʬʦʨʤʦʚʘʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʰʣʷʭʽʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʢʦʥʩʪʨʫʢʮʽʾ ʧʦʨʰʥʝʚʦʛʦ ʜʦʟʘʪʦʨʘ ʟ ʢʣʘʧʘʥʥʠʤ ʟʘʧʽʨʥʠʤ ʧʨʠʩʪʨʦʻʤ. 
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ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʠʩʪʨʦʶ ʜʣʷ ʪʝʨʤʽʯʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʢʦʚʙʘʩʥʠʭ ʚʠʨʦʙʽʚ 
 

ɹʘʙʘʥʦʚʘ1, ʉʝʨʛʽʡ ɹʝʩʝʜʘ1, ɸʥʜʨʽʡ ʐʝʚʯʝʥʢʦ2 

1 ï ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

2 ï ɼʝʨʞʘʚʥʠʡ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  
 

ɺʩʪʫʧ. ʇʨʠʩʪʨʽʡ ʜʣʷ ʪʝʨʤʽʯʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʢʦʚʙʘʩʥʠʭ ʚʠʨʦʙʽʚ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 
ʦʙʣʘʜʥʘʥʥʷ ʤ'ʷʩʦʧʝʨʝʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ 

ʤ'ʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ, ʢʦʚʙʘʩʥʠʭ ʚʠʨʦʙʽʚ ʚ ʥʘʪʫʨʘʣʴʥʽʡ ʪʘ ʰʪʫʯʥʽʡ ʦʙʦʣʦʥʮʽ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʠʩʪʨʦʶ ʜʣʷ 

ʪʝʨʤʽʯʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʢʦʚʙʘʩʥʠʭ ʚʠʨʦʙʽʚ.  

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʽʜʦʤʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʪʝʨʤʽʯʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ 

ʢʦʚʙʘʩʥʠʭ ʚʠʨʦʙʽʚ ʤʽʩʪʠʪʴ ʪʝʧʣʦʽʟʦʣʴʦʚʘʥʫ ʢʘʤʝʨʫ ʨʦʟʜʽʣʝʥʫ ʥʘ ʩʝʢʮʽʾ ʦʙʞʘʨʶʚʘʥʥʷ, 

ʚʘʨʽʥʥʷ ʪʘ ʦʭʦʣʦʜʞʝʥʥʷ, ʚʩʝʨʝʜʠʥʽ ʢʘʤʝʨʠ ʨʦʟʪʘʰʦʚʘʥʠʡ ʣʘʥʮʶʛʦʚʠʡ ʪʨʘʥʩʧʦʨʪʝʨ ʟ 

ʥʦʩʽʷʤʠ ʜʣʷ ʢʦʚʙʘʩʥʠʭ ʚʠʨʦʙʽʚ ʽ ʩʠʩʪʝʤʫ ʧʦʜʘʯʽ ʪʘ ʚʽʜʙʦʨʫ ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʢʘʣʦʨʠʬʝʨʠ ʽ ʚʝʥʪʠʣʷʪʦʨ. 

ɸʣʝ ʜʘʥʠʡ ʧʨʠʩʪʨʽʡ ʤʘʻ ʥʝʜʦʣʽʢʠ. ʅʝʜʦʣʽʢ ʚʽʜʦʤʦʛʦ ʧʨʠʩʪʨʦʶ ʧʦʣʷʛʘʻ ʚ ʟʘʡʚʽʡ 

ʚʪʨʘʪʽ ʧʨʦʜʫʢʪʫ ʟʘ ʨʘʭʫʥʦʢ ʥʘʣʠʧʘʥʥʷ ʞʠʨʫ ʽ ʧʨʦʜʫʢʪʽʚ ʦʩʘʜʞʝʥʥʷ ʜʠʤʫ ʥʘ ʥʦʩʽʷʭ 

ʣʘʥʮʶʛʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ ʜʣʷ ʢʦʚʙʘʩʥʠʭ ʚʠʨʦʙʽʚ. 
ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʠʩʪʨʦʶ ʜʣʷ ʪʝʨʤʽʯʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʢʦʚʙʘʩʥʠʭ ʚʠʨʦʙʽʚ ʧʦʣʷʛʘʻ 

ʫ ʚʩʪʘʥʦʚʣʝʥʽ ʧʽʩʣʷ ʩʝʢʮʽʾ ʦʭʦʣʦʜʞʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʜʣʷ ʩʘʥʽʪʘʨʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʥʦʩʽʾʚ 

ʣʘʥʮʶʛʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ. ɿʘ ʨʘʭʫʥʦʢ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʝʭʘʥʽʟʤʫ ʜʣʷ ʩʘʥʽʪʘʨʥʦʛʦ 

ʦʙʨʦʙʣʝʥʥʷ ʥʦʩʽʾʚ ʣʘʥʮʶʛʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʣʝʢʪʦʨʘ ʟ 

ʬʦʨʩʫʥʢʘʤʠ ʜʣʷ ʨʦʟʧʠʣʝʥʥʷ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ ʽ ʦʙʝʨʪʦʚʠʤʠ ʱʽʪʢʘʤʠ ʟʤʝʥʰʫʶʪʴʩʷ 

ʟʘʡʚʽ ʚʪʨʘʪʠ ʧʨʦʜʫʢʪʫ ʟʘ ʨʘʭʫʥʦʢ ʥʝ ʥʘʣʠʧʘʥʥʷ ʞʠʨʫ ʽ ʧʨʦʜʫʢʪʽʚ ʦʩʘʜʞʝʥʥʷ ʜʠʤʫ ʪʘ 

ʧʦʢʨʘʱʫʶʪʴʩʷ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʢʦʚʙʘʩʥʠʭ ʚʠʨʦʙʽʚ. 

ʈʦʙʦʪʘ ʧʨʠʩʪʨʦʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ʇʨʠʩʪʨʽʡ ʤʽʩʪʠʪʴ ʢʘʤʝʨʫ, 

ʨʦʟʜʽʣʝʥʫ ʥʘ ʩʝʢʮʽʾ ʦʙʞʘʨʶʚʘʥʥʷ, ʚʘʨʽʥʥʷ ʽ ʦʭʦʣʦʜʞʝʥʥʷ, ʷʢʘ ʚʩʪʘʥʦʚʣʝʥʘ ʥʘ ʢʘʨʢʘʩʽ, 

ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʽ ʧʘʥʝʣʽ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʢʘʤʝʨʽ ʣʘʥʮʶʛʦʚʠʡ ʪʨʘʥʩʧʦʨʪʝʨ ʟ ʥʦʩʽʷʤʠ. ɺ 

ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʢʘʤʝʨʠ ʧʽʜ ʪʨʘʥʩʧʦʨʪʝʨʦʤ ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʚʽʪʨʦʧʨʦʚʦʜʠ, ʷʢʽ ʚʭʦʜʷʪʴ ʚ 
ʩʠʩʪʝʤʫ ʧʦʜʘʯʽ ʽ ʚʽʜʙʦʨʫ ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʝʥʪʠʣʷʪʦʨ ʽ ʢʘʣʦʨʠʬʝʨʠ.  

ʇʽʩʣʷ ʩʝʢʮʽʾ ʦʭʦʣʦʜʞʝʥʥʷ ʨʦʟʪʘʰʦʚʘʥʠʡ ʤʝʭʘʥʽʟʤ ʩʘʥʽʪʘʨʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʥʦʩʽʾʚ 

ʣʘʥʮʶʛʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʫ. ɿ ʩʝʢʮʽʾ ʦʭʦʣʦʜʞʝʥʥʷ ʧʽʩʣʷ ʚʠʚʘʥʪʘʞʝʥʥʷ ʢʦʚʙʘʩʥʠʭ 

ʚʠʨʦʙʽʚ ʥʦʩʽʾ ʣʘʥʮʶʛʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʫ ʧʦʪʨʘʧʣʷʶʪʴ ʚ ʤʝʭʘʥʽʟʤ ʩʘʥʽʪʘʨʥʦʛʦ 

ʦʙʨʦʙʣʝʥʥʷ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʱʽʪʦʢ, ʟʤʦʥʪʦʚʘʥʠʭ ʥʘ ʢʘʨʢʘʩʽ ʽ ʢʦʣʝʢʪʦʨʫ ʟ 

ʬʦʨʩʫʥʢʘʤʠ ʜʣʷ ʧʦʜʘʯʽ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ. ʂʦʣʝʢʪʦʨ ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘʜ ʭʦʣʦʩʪʦʶ 

ʛʽʣʢʦʶ ʣʘʥʮʶʛʦʚʦʛʦ ʢʦʥʚʝʻʨʘ, ʘ ʱʽʪʢʠ ï ʧʽʜ ʥʝʶ. ʇʨʠʚʽʜ ʱʽʪʦʢ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ. ʂʘʨʢʘʩ 

ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʢʘʪʢʘʭ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʤʝʭʘʥʽʟʤ ʟʤʽʛ ʚʠʩʫʚʘʪʠʩʷ ʜʣʷ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʇʨʠʩʪʨʽʡ ʜʣʷ ʪʝʨʤʽʯʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʢʦʚʙʘʩʥʠʭ ʚʠʨʦʙʽʚ ʤʽʩʪʠʪʴ 

ʢʦʣʝʢʪʦʨ ʟʙʦʨʫ ʽ ʚʽʜʚʦʜʫ ʚʽʜʧʨʘʮʴʦʚʘʥʦʾ ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʨʠʩʪʨʽʡ ʜʘʻ ʟʤʦʛʫ ʚʠʢʦʥʫʚʘʪʠ ʧʦʩʣʽʜʦʚʥʝ ʦʙʨʦʙʣʝʥʥʷ ʢʦʚʙʘʩʥʠʭ 

ʚʠʨʦʙʽʚ ʚ ʨʝʞʠʤʘʭ ʦʙʞʘʨʶʚʘʥʥʷ, ʚʘʨʽʥʥʷ ʽ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ ʩʘʥʽʪʘʨʥʝ ʦʙʨʦʙʣʝʥʥʷ 
ʥʦʩʽʾʚ ʣʘʥʮʶʛʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʫ. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʠʩʪʨʦʶ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ʢʦʚʙʘʩʥʠʭ 

ʚʠʨʦʙʽʚ ʜʦʟʚʦʣʷʻ ʟʘʧʦʙʽʛʪʠ ʟʘʡʚʠʭ ʚʪʨʘʪ ʧʨʦʜʫʢʪʫ ʟʘ ʨʘʭʫʥʦʢ ʥʝ ʥʘʣʠʧʘʥʥʷ ʞʠʨʫ ʽ 

ʧʨʦʜʫʢʪʽʚ ʦʩʘʜʞʝʥʥʷ ʜʠʤʫ ʪʘ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʢʦʚʙʘʩʥʠʭ ʚʠʨʦʙʽʚ. 
 

ʃʽʪʝʨʘʪʫʨʘ 
ʇʘʪ. ʋʢʨʘʾʥʘ, ʄʇʂ ɸ22ʉ 11/00. ʇʨʠʩʪʨʽʡ ʜʣʷ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʢʦʚʙʘʩʥʠʭ ʚʠʨʦʙʽʚ / ɯ.ɻ. 

ɹʘʙʘʥʦʚ, ʉ.ɼ. ɹʝʩʝʜʘ, ʆ.ɯ. ɹʘʙʘʥʦʚʘ. - ˉ 106974; ʟʘʷʚʣ. 11.12.2015; ʦʧʫʙʣ. 10.05.2016, ɹʶʣ. ˉ 
9). 
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ʄʦʜʝʨʥʽʟʘʮʽʷ ʨʦʟʧʠʣʶʚʘʣʴʥʦʛʦ ʩʫʰʠʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʜʣʷ ʢʨʦʚʽ 

ɯʚʘʥ ɯʚʘʥʦʚ1, ʆʣʝʥʘ ɹʘʙʘʥʦʚʘ1, ɸʥʜʨʽʡ ʐʝʚʯʝʥʢʦ2 

1 ï ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

2 ï ɼʝʨʞʘʚʥʠʡ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺʩʪʫʧ. ʋ ʟʚ'ʷʟʢʫ ʟ ʨʽʟʢʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʨʦʙʥʠʮʪʚʘ ʤ'ʷʩʥʠʭ ʧʨʦʜʫʢʪʽʚ ʚ ʥʘʰʽʡ 
ʢʨʘʾʥʽ ʟʨʦʩʣʠ ʽ ʨʝʩʫʨʩʠ ʢʨʦʚʽ, ʷʢʘ ʷʚʣʷʶʪʴʩʷ ʙʘʛʘʪʠʤ ʜʞʝʨʝʣʦʤ ʧʦʚʥʦʮʽʥʥʠʭ ʪʚʘʨʠʥ 

ʙʽʣʢʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʾ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʢʦʚʙʘʩ, ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, 

ʢʦʨʤʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʣʽʢʫʚʘʣʴʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʬʘʙʨʠʢʘʪʽʚ. 

ʅʘ ʩʫʯʘʩʥʠʭ ʤ'ʷʩʦʢʦʤʙʽʥʘʪʘʭ ʦʩʥʦʚʥʠʤ ʧʨʦʮʝʩʦʤ ʧʝʨʝʨʦʙʣʝʥʥʷ ʢʨʦʚʽ, ʱʦ 

ʦʪʨʠʤʫʻʪʴʩʷ ʧʨʠ ʟʘʙʦʾ ʭʫʜʦʙʠ, ʻ ʟʥʝʚʦʜʥʝʥʥʷ ʾʾ. ɺʠʜʘʣʝʥʥʷ ʚʦʣʦʛʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦ 

ʦʜʥʦ- ʘʙʦ ʜʚʦʩʪʫʧʝʥʝʚʦʤʫ ʩʧʦʩʦʙʫ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʢʨʦʚ ʧʽʜʜʘʶʪʴ ʚʠʩʫʰʫʚʘʥʥʶ, 

ʚ ʜʨʫʛʦʤʫ - ʚʘʢʫʫʤ ʚʠʧʘʨʦʚʫʚʘʥʥʶ ʽ ʚʠʩʫʰʫʚʘʥʥʶ, ʘʙʦ ʢʦʘʛʫʣʷʮʽʾ ʽ ʧʦʜʘʣʴʰʦʤʫ 

ʚʠʩʫʰʫʚʘʥʥʶ. 

ʇʨʠ ʧʝʨʝʨʦʙʣʝʥʥʽ ʢʨʦʚʽ ʽʩʪʦʪʥʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʧʨʦʮʝʩ ʚʠʩʫʰʫʚʘʥʥʷ. ʉʪʨʦʛʝ 

ʜʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʨʝʞʠʤʫ ʽ ʧʦʩʪʽʡʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʫʰʘʨʦʢ ʚʧʣʠʚʘʻ ʥʘ 

ʩʦʙʽʚʘʨʪʽʩʪʴ ʽ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ. 
ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʤʦʜʝʨʥʽʟʘʮʽʷ ʩʫʰʠʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʜʣʷ ʢʨʦʚʽ.  

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʩʧʦʩʦʙʦʤ ʩʫʰʽʥʥʷ ʢʨʦʚʽ ʽ ʧʣʘʟʤʠ ʻ 

ʾʭ ʨʦʟʧʠʣʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʨʫʤʝʥʷ ʥʘʛʨʽʪʦʛʦ ʧʦʚʽʪʨʷ. ʉʫʰʽʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ 

ʪʨʠʚʘʻ ʧʨʦʪʷʛʦʤ ʢʽʣʴʢʦʭ ʩʝʢʫʥʜ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʙʝʟʧʝʨʝʨʚʥʠʡ ʧʨʦʮʝʩ 

ʩʫʰʽʥʥʷ ʽ ʧʦʚʥʽʩʪʶ ʤʝʭʘʥʽʟʫʚʘʪʠ ʽ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʨʦʙʦʪʫ ʩʫʰʠʣʴʥʠʭ ʢʦʤʧʣʝʢʩʘʭ. 

ʅʝʜʦʣʽʢʦʤ ʩʫʰʽʥʥʷ ʨʦʟʧʠʣʝʥʥʷʤ ʻ ʢʦʥʪʘʢʪ ʧʨʦʜʫʢʪʫ ʚ ʩʪʘʥʽ ʚʠʩʦʢʦʾ ʜʠʩʧʝʨʩʥʦʩʪʽ 

ʟ ʢʠʩʥʝʤ ʧʦʚʽʪʨʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʯʘʩʪʢʦʚʦʛʦ ʦʢʠʩʥʝʥʥʷ ʡʦʛʦ ʩʢʣʘʜʦʚʠʭ ʪʘ ʥʠʟʴʢʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʰʘʨʢʠ. 

 
ʈʠʩ. 1. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʩʫʰʠʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʜʣʷ ʢʨʦʚʽ 
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ɼʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʫ ʩʫʰʽʥʥʷ ʽ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʨʦʙʦʪʠ ʘʧʘʨʘʪʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʙʨʘʥʽ ʪʘʢʽ ʩʧʦʩʦʙʠ: 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʧʦʯʘʪʢʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨ ʪʝʧʣʦʥʦʩʽʷ ʚ ʫʤʦʚʘʭ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʢʦʥʪʨʦʣʶ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʣʠʢʠʭ ʣʦʢʘʣʴʥʠʭ ʰʚʠʜʢʦʩʪʝʡ, ʧʫʣʴʩʫʶʯʠʭ ʛʘʟʦʚʠʭ ʧʦʪʦʢʽʚ ʽ 

ʚʽʙʨʘʮʽʡ ʯʘʩʪʠʥʦʢ ʤʘʪʝʨʽʘʣʫ, ʟʘʢʨʫʯʝʥʠʭ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʭ ʧʦʪʦʢʽʚ; 

- ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʠʭ ʩʧʦʩʦʙʽʚ ʩʫʰʽʥʥʷ ʽ ʩʫʤʽʱʝʥʥʷ ʨʽʟʥʠʭ ʧʨʦʮʝʩʽʚ ʚ 

ʦʜʥʦʤʫ ʘʧʘʨʘʪʽ; 
- ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢ ʪʝʧʣʦʥʦʩʽʷ ʧʝʨʝʛʨʽʪʦʾ ʧʘʨʠ, ʦʜʝʨʞʘʥʦʾ ʧʨʠ ʩʫʰʽʥʥʽ ʤʘʪʝʨʽʘʣʫ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʪʦʨʠʥʥʠʭ ʪʝʧʣʦʚʠʭ ʨʝʩʫʨʩʽʚ. 

ɸʧʘʨʘʪ ʜʣʷ ʩʫʰʽʥʥʷ ʢʨʦʚʽ ʚʭʦʜʠʪʴ ʫ ʪʝʭʥʦʣʦʛʽʯʥʽ ʩʭʝʤʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʤʝʜʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʢʦʨʤʽʚ (ʢʨʦʚôʷʥʝ ʙʦʨʦʰʥʦ), ʪʝʭʥʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ (ʪʝʭʥʽʯʥʠʡ 

ʘʣʴʙʫʤʽʥ). 

ʈʦʟʧʠʣʶʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʚ ʩʫʰʘʨʮʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʧʠʣʶʚʘʣʴʥʦʛʦ 

ʜʠʩʢʘ. ɯʩʥʫʻ ʙʘʛʘʪʦ ʨʽʟʥʦʚʠʜʽʚ ʨʦʟʧʠʣʶʚʘʣʴʥʠʡ ʜʠʩʢʽʚ. 

ɺʽʜ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʜʠʩʢʘ ʟʘʣʝʞʠʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʘʤʦʾ ʩʫʰʘʨʢʠ. ʄʠ 

ʧʨʦʧʦʥʫʻʤʦ ʥʘ ʚʥʫʪʨʽʰʥʶ ʧʦʚʝʨʭʥʶ ʪʘʨʽʣʯʘʪʦʛʦ ʜʠʩʢʘ ʜʦʜʘʪʠ 4 ʧʣʘʩʪʠʥʠ ʧʝʚʥʦʾ 

ʚʠʩʦʪʠ. ʇʣʘʩʪʠʥʠ ʙʫʜʫʪʴ ʚʩʪʘʥʦʚʣʝʥʽ ʧʽʜ ʧʨʷʤʠʤ ʢʫʪʦʤ ʦʜʥʘ ʜʦ ʦʜʥʦʾ. ʄʠ ʧʨʦʧʦʥʫʻʤʦ 

ʟʨʦʙʠʪʠ ʮʽ ʧʣʘʩʪʠʥʠ ʥʝ ʧʨʷʤʠʤʠ ʘ ʟ ʟʘʦʢʨʫʛʣʝʥʷʤʠ. ɺʧʘʜʠʥʫ ʜʘʥʦʾ ʧʣʘʩʪʠʥʠ ʧʦʪʨʽʙʥʦ 

ʟʨʦʙʠʪʠ ʥʘʟʫʩʪʨʽʯ ʨʫʭʫ ʜʠʩʢʘ (ʪʦʙʪʦ ʚ ʧʨʦʪʠʣʝʞʥʫ ʩʪʦʨʦʥʫ ʜʦ ʥʘʧʨʷʤʢʫ ʢʦʣʦʚʦʾ 
ʰʚʠʜʢʦʩʪʽ ʜʠʩʢʘ). ʊʘʢʽ ʧʣʘʩʪʠʥʠ ʧʽʜ ʯʘʩ ʨʫʭʫ ʜʠʩʢʘ ʙʫʜʫʪʴ ʟʘʭʦʧʣʶʚʘʪʠ ʧʨʦʜʫʢʪ, ʷʢʠʡ 

ʧʦʜʘʻʪʴʩʷ ʥʘ ʜʠʩʢ ʪʘ ʢʨʘʱʝ ʨʦʟʧʠʣʷʪʠ ʡʦʛʦ ʧʦ ʩʫʰʠʣʴʥʽʡ ʢʘʤʝʨʽ. ɿʘ ʨʘʭʫʥʦʢ ʪʘʢʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʨʦʟʧʠʣʶʚʘʣʴʥʦʾ ʩʫʰʘʨʢʠ ʟʙʽʣʴʰʠʪʴʩʷ. 

 
 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʟʘʚʜʷʢʠ ʤʦʜʝʨʥʽʟʘʮʽʾ ʨʦʟʧʠʣʶʚʘʣʴʥʦʛʦ ʩʫʰʠʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʜʣʷ ʢʨʦʚʽ, ʘ ʩʘʤʝ ʤʦʜʝʨʥʽʟʘʮʽʾ ʢʦʥʩʪʨʫʢʮʽʾ ʨʦʟʧʠʣʶʚʘʣʴʥʦʛʦ ʜʠʩʢʫ 
ʟʙʽʣʴʰʫʻʪʴʩʷ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʨʦʟʧʠʣʶʚʘʣʴʥʦʾ ʩʫʰʘʨʢʠ. 

ʈʦʙʦʪʘ ʤʦʜʝʨʥʽʟʦʚʘʥʦʛʦ ʨʦʟʧʠʣʶʚʘʣʴʥʦʛʦ ʩʫʰʠʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʜʣʷ ʢʨʦʚʽ 

ʜʦʟʚʦʣʠʪʴ ʧʽʜʧʨʠʻʤʩʪʚʫ ʟʝʢʦʥʦʤʠʪʠ ʥʘ ʧʘʣʠʚʦ- ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʘʭ, ʟʤʝʥʰʠʪʠ 

ʧʣʦʱʫ, ʷʢʫ ʟʘʡʤʘʻ ʩʫʰʘʨʢʘ, ʪʘ ʧʦʣʝʛʰʠʪʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʩʫʰʘʨʢʠ, ʪʠʤ ʩʘʤʠʤ 

ʧʽʜʚʠʱʠʚʰʠ ʧʨʠʙʫʪʦʢ. 

  



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 

28 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʠʩʪʨʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʦʩʚʽʪʣʝʥʦʾ ʢʨʦʚʽ 

 

ʆʣʝʥʘ ɹʘʙʘʥʦʚʘ1, ʉʝʨʛʽʡ ɹʝʩʝʜʘ1, ɸʥʜʨʽʡ ʐʝʚʯʝʥʢʦ2 

1 ï ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

2 ï ɼʝʨʞʘʚʥʠʡ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺʩʪʫʧ. ʇʨʠʩʪʨʽʡ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʦʩʚʽʪʣʝʥʦʾ ʢʨʦʚʽ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʤ'ʷʩʦʧʝʨʝʨʦʙʥʦʾ 
ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʟʦʢʨʝʤʘ ʜʦ ʛʘʣʫʟʽ ʧʝʨʝʨʦʙʢʠ ʢʨʦʚʽ, ʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʧʨʠ 
ʚʠʨʦʙʥʠʮʪʚʽ ʧʦʚʥʦʮʽʥʥʠʭ ʙʽʣʢʦʚʠʭ ʟʘʤʽʥʥʠʢʽʚ ʤ'ʷʩʘ ʪʘ ʤʝʣʘʥʞʫ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʠʩʪʨʦʶ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʦʩʚʽʪʣʝʥʦʾ ʢʨʦʚʽ.  

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʽʜʦʤʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʦʩʚʽʪʣʝʥʦʾ ʢʨʦʚʽ, 

ʤʽʩʪʠʪʴ ʻʤʥʽʩʪʴ ʜʣʷ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʢʨʦʚʽ ʽ ʨʦʟʯʠʥʫ ʪʨʠʥʘʪʨʽʡʧʦʣʽʬʦʩʬʘʪʫ, ʤʽʨʥʠʢʠ ʟ 

ʝʣʝʢʪʨʦʢʦʥʪʘʢʪʥʠʤ ʥʘʛʨʽʚʦʤ, ʜʦʟʘʪʦʨ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ, ʧʽʥʦʛʘʩʥʠʢ ʪʘ ʟʘʧʽʨʥʽ ʧʨʠʩʪʨʦʾ, 

ʷʢʽ ʟ'ʻʜʥʘʥʽ ʤʽʞ ʩʦʙʦʶ ʟʘʤʢʥʫʪʦʶ ʩʠʩʪʝʤʦʶ ʮʠʨʢʫʣʷʮʽʾ ʟ ʚʽʜʮʝʥʪʨʦʚʠʤ ʥʘʩʦʩʦʤ.  

ɸʣʝ ʜʘʥʠʡ ʧʨʠʩʪʨʽʡ ʤʘʻ ʥʝʜʦʣʽʢʠ. ʅʝʜʦʣʽʢ ʚʽʜʦʤʦʛʦ ʧʨʠʩʪʨʦʶ ʧʦʣʷʛʘʻ ʚ ʥʝʟʥʘʯʥʽʡ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʦʙʨʦʙʣʝʥʥʷ ʢʨʦʚʽ, ʱʦ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʘʪʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʪʘ 

ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʥʘʛʨʽʚʘʥʥʷ ʚʩʴʦʛʦ ʦʙ'ʻʤʫ ʢʨʦʚʽ ʪʘ ʨʦʟʯʠʥʫ ʪʨʠʥʘʪʨʽʡʧʦʣʽʬʦʩʬʘʪʫ. 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʠʩʪʨʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʦʩʚʽʪʣʝʥʦʾ ʢʨʦʚʽ ʧʦʣʷʛʘʻ ʫ ʚʩʪʘʥʦʚʣʝʥʽ 

ʤʽʨʥʠʢʽʚ ʟ ʥʘʜʚʠʩʦʢʦʯʘʩʪʦʪʥʠʤ ʥʘʛʨʽʚʘʥʥʷʤ (ʅɺʏ-ʥʘʛʨʽʚʘʥʥʷ) ʜʣʷ ʨʦʟʜʽʣʴʥʦʛʦ 
ʥʘʛʨʽʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʠʩʪʨʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʦʩʚʽʪʣʝʥʦʾ ʢʨʦʚʽ 

ʜʦʟʚʦʣʠʪʴ ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ ʧʨʦʮʝʩ ʦʩʚʽʪʣʝʥʥʷ ʰʣʷʭʦʤ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʥʘʛʨʽʚʘʥʥʷ ʚʩʴʦʛʦ 

ʦʙ'ʻʤʫ ʢʨʦʚʽ ʪʘ ʨʦʟʯʠʥʫ ʪʨʠʥʘʪʨʽʡʧʦʣʽʬʦʩʬʘʪʫ. 

ɿʘ ʨʘʭʫʥʦʢ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʽʨʥʠʢʽʚ ʟ ʥʘʜʚʠʩʦʢʦʯʘʩʪʦʪʥʠʤ ʥʘʛʨʽʚʘʥʥʷʤ ʜʣʷ 

ʨʦʟʜʽʣʴʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʟʘ ʨʘʭʫʥʦʢ ʯʦʛʦ ʽʥʪʝʥʩʠʬʽʢʫʻʪʴʩʷ ʧʨʦʮʝʩ 

ʦʩʚʽʪʣʝʥʥʷ ʰʣʷʭʦʤ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʥʘʛʨʽʚʘʥʥʷ ʚʩʴʦʛʦ ʦʙ'ʻʤʫ ʢʨʦʚʽ ʪʘ ʨʦʟʯʠʥʫ 

ʪʨʠʥʘʪʨʽʡʧʦʣʽʬʦʩʬʘʪʫ. 

ʈʦʙʦʪʘ ʧʨʠʩʪʨʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʦʩʚʽʪʣʝʥʦʾ ʢʨʦʚʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ 

ʯʠʥʦʤ. ʂʨʦʚ ʥʘʜʭʦʜʠʪʴ ʫ ʤʽʨʥʠʢ ʽ ʧʨʦʪʷʛʦʤ 5ï10 ʭʚʠʣʠʥ ʥʘʛʨʽʚʘʻʪʴʩʷ ʜʦ 40 Áʉ. ʈʦʟʯʠʥ 

ʪʨʠʥʘʪʨʽʡʧʦʣʽʬʦʩʬʘʪʫ ʥʘʜʭʦʜʠʪʴ ʫ ʜʨʫʛʠʡ ʤʽʨʥʠʢ ʽ ʥʘʛʨʽʚʘʻʪʴʩʷ ʜʦ 80ï90 Áʉ ʧʨʦʪʷʛʦʤ 

5ï10 ʭʚʠʣʠʥ. ʇʦʪʽʤ ʢʦʤʧʦʥʝʥʪʠ ʩʘʤʦʧʣʠʚʦʤ ʥʘʜʭʦʜʷʪʴ ʫ ʻʤʥʽʩʪʴ ʟ ʚʦʜʷʥʦʶ ʩʦʨʦʯʢʦʶ 
ʜʣʷ ʧʽʜʽʛʨʽʚʫ ʜʦ 68ï70 Áʉ. ʅʘ ʚʭʦʜʽ ʫ ʥʘʩʦʩ ʧʦʜʘʻʪʴʩʷ ʨʦʟʯʠʥ ʧʝʨʝʢʠʩʫ ʚʦʜʥʶ ʪʘ ʩʫʤʽʰ 

ʢʦʤʧʦʥʝʥʪʽʚ. ʉʠʥʭʨʦʥʥʽʩʪʴ ʧʦʜʘʯʽ ʢʦʤʧʦʥʝʥʪʽʚ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʢʝʨʫʚʘʥʥʷʤ ʽʟ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʫʣʴʪʘ ʨʦʙʦʪʦʶ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʚʝʥʪʠʣʽʚ. ʇʽʩʣʷ 2 ʢʨʘʪʥʦʾ 

ʨʝʮʠʨʢʫʣʷʮʽʾ ʩʫʤʽʰʽ ʚʩʽʭ ʪʨʴʦʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʩʷʛʘʻʪʴʩʷ ʧʦʚʥʝ ʦʩʚʽʪʣʝʥʥʷ, ʥʘʩʦʩ 

ʚʠʤʠʢʘʻʪʴʩʷ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʘʢʫʫʤʫ ʦʩʚʽʪʣʝʥʘ ʩʧʽʥʝʥʘ ʢʨʦʚ ʧʦʜʘʻʪʴʩʷ ʚ ʧʽʥʦʛʘʩʥʠʢ, 

ʟʚʽʜʢʠ ʧʝʨʝʢʘʯʫʻʪʴʩʷ ʚ ʟʙʽʨʥʠʢʠ ʦʩʚʽʪʣʝʥʦʾ ʪʘ ʟʥʝʧʽʥʝʥʦʾ ʢʨʦʚʽ. 

ɿʘʜʘʥʽ ʧʘʨʘʤʝʪʨʠ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʝʞʠʤʠ ʨʝʛʫʣʶʶʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʠʩʪʨʦʾʚ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘ ʮʝʥʪʨʘʣʴʥʦʤʫ ʧʫʣʴʪʽ ʢʝʨʫʚʘʥʥʷ 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʠʩʪʨʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʦʩʚʽʪʣʝʥʦʾ 

ʢʨʦʚʽ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥʠ ʪʝʧʣʦʚʦʛʦ 

ʦʙʨʦʙʣʝʥʥʷ, ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʟʥʠʟʠʪʠ ʚʪʨʘʪʠ ʤʘʩʠ ʪʘ ʨʦʟʯʠʥʥʠʭ 
ʨʝʯʦʚʠʥ, ʚʠʢʣʶʯʠʪʠ ʟʛʦʨʪʘʥʥʷ ʪʘ ʯʘʩʪʢʦʚʝ ʦʩʚʽʪʣʝʥʥʷ ʧʨʦʜʫʢʪʫ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʠʪʠ 

ʡʦʛʦ ʷʢʽʩʪʴ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

ɯʥʥʦʚʘʮʽʡʥʝ ʦʙʣʘʜʥʘʥʥʷ ʭʘʨʯʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚ: ʥʘʚʯ. ʧʦʩʽʙ. [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ] / ʏʝʧʝʣʶʢ ʆ.ʄ., ɻʘʚʚʘ ʆ.ʄ., ʄʠʨʦʥʯʫʢ ɺ.ɻ., ʊʝʣʠʯʢʫʥ ɺ.ɯ., ʋʜʦʜʦʚ ʉ.ʆ., 

ɹʘʙʘʥʦʚʘ ʆ.ɯ. ɿʘ ʨʝʜ. ʧʨʦʬ. ʆ.ʄ. ɻʘʚʚʠ. ð ʂ.: ʅʋʍʊ, 2024. ð 584 ʩ. 
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ʇʨʘʢʪʠʯʥʽ ʘʩʧʝʢʪʠ ʦʯʠʱʝʥʥʷ ʚʘʣʽʚ ʛʦʬʨʦʢʘʨʪʦʥʘʞʥʠʭ ʤʘʰʠʥ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʜʘʧʪʠʚʥʦʛʦ ʰʘʙʝʨʘ 
 

ʊʘʨʘʩ ɹʫʪʠʢ, ʉʝʨʛʽʡ ɺʦʣʦʜʽʥ  
ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʅʘʜʽʡʥʝ ʦʯʠʱʝʥʥʷ ʚʘʣʽʚ ʫ ʛʦʬʨʦʢʘʨʪʦʥʘʞʥʠʭ ʤʘʰʠʥʘʭ ð ʦʜʥʘ ʟ ʦʩʥʦʚ 
ʩʪʘʙʽʣʴʥʦʾ ʪʘ ʷʢʽʩʥʦʾ ʨʦʙʦʪʠ ʚʩʴʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʐʘʙʝʨ ʚʠʢʦʥʫʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʮʴʦʤʫ 
ʧʨʦʮʝʩʽ, ʘʜʞʝ ʩʘʤʝ ʚʽʥ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʪʦʯʥʝ ʪʘ ʜʝʣʽʢʘʪʥʝ ʚʠʜʘʣʝʥʥʷ ʟʘʣʠʰʢʽʚ ʢʣʝʶ ʡ 
ʽʥhʠʭ ʟʘʙʨʫʜʥʝʥʴ. ʇʨʦʪʝ, ʟʚʠʯʘʡʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʯʘʩʪʦ ʥʝ ʩʧʨʘʚʣʷʶʪʴʩʷ ʟ ʮʠʤ ʟʘʚʜʘʥʥʷʤ 
ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ. ʉʘʤʝ ʪʦʤʫ, ʘʢʪʫʘʣʴʥʠʤʠ ʩʪʘʶʪʴ ʘʜʘʧʪʠʚʥʽ ʰʘʙʝʨʠ, ʷʢʽ ʧʦʻʜʥʫʶʪʴ 
ʦʩʮʠʣʷʮʽʡʥʠʡ ʧʨʠʚʽʜ, ʩʝʥʩʦʨʠ ʪʘ ʧʥʝʚʤʘʪʠʯʥʽ ʩʠʩʪʝʤʠ ʜʣʷ ʙʽʣʴʰ ʪʦʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ 
ʧʨʠʪʠʩʢʘʥʥʷ, ʟʥʠʞʝʥʥʷ ʟʥʦʰʝʥʥʷ ʜʝʪʘʣʝʡ ʽ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʯʠʱʝʥʥʷ. 
ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʚ ʰʘʙʝʨ ʟ ʦʩʮʠʣʷʮʽʡʥʠʤ 

ʧʥʝʚʤʦʧʨʠʚʦʜʦʤ, ʨʝʘʣʽʟʦʚʘʥʠʡ ʥʘ ʙʘʟʽ ʧʥʝʚʤʦʮʠʣʽʥʜʨʘ, ʟ ʚʙʫʜʦʚʘʥʦʶ ʩʝʥʩʦʨʥʦʶ 
ʧʽʜʩʠʩʪʝʤʦʶ ʢʦʥʪʨʦʣʶ ʪʠʩʢʫ ʪʘ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ.  ʇʨʦʻʢʪʫʚʘʥʥʷ ʰʘʙʝʨʘ ʙʘʟʫʚʘʣʦʩʷ 
ʥʘ ʘʥʘʣʽʟʽ ʜʠʥʘʤʽʢʠ ʚʟʘʻʤʦʜʽʾ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʘ ʟ ʧʦʚʝʨʭʥʝʶ ʮʠʣʽʥʜʨʽʚ.  
ʈʝʟʫʣʴʪʘʪʠ. ʌʽʟʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ (ʨʠʩ.1) ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ 

ʩʪʝʥʜʽ, ʦʩʥʘʱʝʥʦʤʫ ʧʨʦʧʦʨʮʽʡʥʠʤʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʪʠʩʢʫ ʩʝʨʽʾ ER200 ʪʘ ʩʝʥʩʦʨʘʤʠ 
ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ.  

 
ʈʠʩ.1. ɿʘʛʘʣʴʥʠʡ ʚʠʜ ʪʘ ʢʽʥʝʤʘʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʘʙʝʨʘ ʧʨʝʩʦʚʦʛʦ ʚʘʣʫ ʟ ʤʝʭʘʥʽʟʤʦʤ 

ʦʩʮʠʣʷʮʽʾ: 1- ʧʨʠʚʦʜ, 2- ʢʦʨʧʫʩ, 3 - ʣʝʟʦ 

 
ɿʽʙʨʘʥʽ ʜʘʥʽ ʜʦʟʚʦʣʠʣʠ ʧʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʤʽʞ ʪʝʦʨʝʪʠʯʥʠʤʠ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʘ ʪʘʢʦʞ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʢʣʶʯʦʚʽ ʬʘʢʪʦʨʠ, ʱʦ 
ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʦʯʥʽʩʪʴ ʽ ʩʪʘʙʽʣʴʥʽʩʪʴ ʦʯʠʱʝʥʥʷ. ʅʘ ʦʩʥʦʚʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 
ʤʦʜʝʣʶʚʘʥʥʷ ʜʠʥʘʤʽʢʠ ʧʥʝʚʤʘʪʠʯʥʦʛʦ ʧʨʠʚʦʜʫ ʰʘʙʝʨʘ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʦʧʪʠʤʘʣʴʥʽ 
ʧʘʨʘʤʝʪʨʠ ʧʨʠʪʠʩʢʘʥʥʷ ʣʝʟʘ ʜʦ ʧʦʚʝʨʭʥʽ ʚʘʣʫ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʝ ʦʯʠʱʝʥʥʷ 
ʙʝʟ ʧʝʨʝʚʠʱʝʥʥʷ ʜʦʧʫʩʪʠʤʠʭ ʥʘʚʘʥʪʘʞʝʥʴ.  
ɺʠʩʥʦʚʢʠ. ʉʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʟ ʨʝʘʛʫʚʘʥʥʷʤ ʫ ʤʝʞʘʭ 0,1ï0,65ʩ  ʽ ʪʠʩʢʦʤ ʜʦ 4 ʙʘʨ 

ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʢʘʨʝʪʢʠ ʰʘʙʝʨʘ ʜʦ 1 ʤ/ʩ, ʟ ʪʦʯʥʽʩʪʶ 
ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʜʦ 0,4 % ʚʽʜ ʜʦʚʞʠʥʠ ʭʦʜʫ. ʎʝ ʚʽʜʧʦʚʽʜʘʻ ʢʨʠʪʝʨʽʷʤ ʝʬʝʢʪʠʚʥʦʛʦ 
ʦʯʠʱʝʥʥʷ ʪʘ ʜʦʟʚʦʣʷʻ ʩʪʘʙʽʣʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʥʘʚʽʪʴ ʟʘ ʥʘʷʚʥʦʩʪʽ ʟʙʫʨʝʥʴ ʫ 
ʧʥʝʚʤʦʤʘʛʽʩʪʨʘʣʷʭ.  

 
ʃʽʪʝʨʘʪʫʨʘ 
Volodin S., Gavva O., Hnativ T., Kryvoplyas-Volodina L. Dynamics of mechatronic function 

modules drives of flow technological lines in food production // Ukrainian Journal of Food Science. ï 
Kyiv : Ukrainian Food Journal, 2018. ï Vol. 7, No. 4. ï P. 55ï67. ï URL: 
https://nuft.edu.ua/doi/doc/ufj/2018/4/16.pdf 
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ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʤʘʨʪ ʪʝʭʥʦʣʦʛʽʡ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

 

ɹʦʛʜʘʥ ɹʫʮʽʡ, ɺʽʢʪʦʨ ɺʦʨʦʱʫʢ 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʇʫʣʶʷ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʤʘʨʪ ʪʝʭʥʦʣʦʛʽʾ ʪʨʘʥʩʬʦʨʤʫʚʘʣʠ ʧʨʦʮʝʩʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚ ʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤʘʭ. ʊʨʘʜʠʮʽʡʥʽ ʧʽʜʭʦʜʠ 
ʟ ʧʣʘʥʦʚʦ-ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʠʤʠ ʨʝʤʦʥʪʘʤʠ ʧʦʩʪʫʧʘʶʪʴʩʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤ ʩʠʩʪʝʤʘʤ 

ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʧʨʝʜʠʢʪʠʚʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʄʝʭʘʥʽʯʥʽ ʚʫʟʣʠ, ʦʩʥʘʱʝʥʽ ʩʝʥʩʦʨʘʤʠ, 

ʙʝʟʧʝʨʝʨʚʥʦ ʧʝʨʝʜʘʶʪʴ ʜʘʥʽ ʧʨʦ ʩʚʽʡ ʩʪʘʥ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʟʥʦʩ ʧʽʜʰʠʧʥʠʢʽʚ, 

ʨʦʟʙʘʣʘʥʩʫʚʘʥʥʷ ʨʦʪʦʨʽʚ, ʥʝʩʧʽʚʚʽʩʥʽʩʪʴ ʚʘʣʽʚ ʪʘ ʽʥʰʽ ʜʝʬʝʢʪʠ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ. ʎʝ 

ʩʪʚʦʨʶʻ ʦʩʥʦʚʫ ʜʣʷ ʧʝʨʝʭʦʜʫ ʚʽʜ ʨʝʘʢʪʠʚʥʦʛʦ ʫʩʫʥʝʥʥʷ ʧʦʣʦʤʦʢ ʜʦ ʧʨʦʘʢʪʠʚʥʦʛʦ 

ʟʘʧʦʙʽʛʘʥʥʷ ʚʽʜʤʦʚʘʤ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʆʩʥʦʚʫ ʩʤʘʨʪ ʪʝʭʥʦʣʦʛʽʡ ʩʢʣʘʜʘʶʪʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʜʘʪʯʠʢʠ. 

ɺʽʙʨʘʮʽʡʥʽ ʩʝʥʩʦʨʠ ʥʘ ʧʽʜʰʠʧʥʠʢʦʚʠʭ ʚʫʟʣʘʭ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʥʪʨʦʣʴ ʜʠʥʘʤʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʩʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ʚʽʙʨʘʮʽʡ. ʊʝʧʣʦʚʽʟʽʡʥʽ ʢʘʤʝʨʠ ʟʜʽʡʩʥʶʶʪʴ 

ʤʦʥʽʪʦʨʠʥʛ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʽʚ ʬʨʠʢʮʽʡʥʠʭ ʧʘʨ. ʉʠʩʪʝʤʠ ʘʥʘʣʽʟʫ ʤʘʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʚʢʣʶʯʘʶʪʴ ʜʘʪʯʠʢʠ ʟʘʙʨʫʜʥʝʥʥʷ, ʚ'ʷʟʢʦʩʪʽ ʪʘ ʤʝʪʘʣʝʚʠʭ ʯʘʩʪʠʥʦʢ. 

ɼʘʥʽ ʘʢʫʤʫʣʶʶʪʴʩʷ ʚ ʻʜʠʥʽʡ ʘʥʘʣʽʪʠʯʥʽʡ ʩʠʩʪʝʤʽ ʟ ʘʣʛʦʨʠʪʤʘʤʠ ʤʘʰʠʥʥʦʛʦ 
ʥʘʚʯʘʥʥʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ. ʎʠʬʨʦʚʽ ʜʚʽʡʥʠʢʠ ʜʦʟʚʦʣʷʶʪʴ ʤʦʜʝʣʶʚʘʪʠ ʨʝʞʠʤʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʦʮʽʥʶʚʘʪʠ ʟʘʣʠʰʢʦʚʠʡ ʨʝʩʫʨʩ. ʄʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ ʥʘʜʘʶʪʴ ʧʝʨʩʦʥʘʣʫ 

ʜʦʩʪʫʧ ʜʦ ʜʘʥʠʭ ʧʽʜ ʯʘʩ ʦʙʭʦʜʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʤʘʨʪ ʪʝʭʥʦʣʦʛʽʡ ʜʝʤʦʥʩʪʨʫʻ ʚʘʛʦʤʽ ʨʝʟʫʣʴʪʘʪʠ. 

ɿʥʘʯʥʦ ʟʙʽʣʴʰʠʣʠʩʷ ʤʽʞʨʝʤʦʥʪʥʽ ʽʥʪʝʨʚʘʣʠ ʟʘʚʜʷʢʠ ʩʚʦʻʯʘʩʥʦʤʫ ʚʠʷʚʣʝʥʥʶ ʜʝʬʝʢʪʽʚ 

ʜʦ ʾʭ ʨʦʟʚʠʪʢʫ ʚ ʩʝʨʡʦʟʥʽ ʧʦʣʦʤʢʠ. ɿʤʝʥʰʠʚʩʷ ʯʘʩ ʧʨʦʩʪʦʾʚ ʯʝʨʝʟ ʰʚʠʜʢʫ ʜʽʘʛʥʦʩʪʠʢʫ 

ʪʘ ʣʦʢʘʣʽʟʘʮʽʶ ʧʨʦʙʣʝʤ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʣʷʪʠ 

ʧʦʯʘʪʢʦʚʽ ʦʟʥʘʢʠ ʟʥʦʩʫ ʧʽʜʰʠʧʥʠʢʽʚ, ʤʽʢʨʦʪʨʽʱʠʥʠ ʚ ʟʫʙʮʷʭ ʰʝʩʪʝʨʝʥʴ, ʧʨʦʙʣʝʤʠ ʟ 

ʙʘʣʘʥʩʫʚʘʥʥʷʤ ʪʘ ʮʝʥʪʨʫʚʘʥʥʷʤ ʟʘʜʦʚʛʦ ʜʦ ʪʦʛʦ, ʷʢ ʚʦʥʠ ʧʨʠʟʚʝʜʫʪʴ ʜʦ ʚʽʜʤʦʚʠ. 

ɿʥʘʯʥʦ ʟʤʝʥʰʠʚʩʷ ʯʘʩ ʧʨʦʩʪʦʾʚ ʦʙʣʘʜʥʘʥʥʷ ʯʝʨʝʟ ʰʚʠʜʢʫ ʜʽʘʛʥʦʩʪʠʢʫ ʪʘ ʣʦʢʘʣʽʟʘʮʽʶ 

ʧʨʦʙʣʝʤ. ʉʠʩʪʝʤʘ ʪʦʯʥʦ ʚʢʘʟʫʻ ʥʘ ʢʦʥʢʨʝʪʥʠʡ ʚʫʟʦʣ, ʱʦ ʧʦʪʨʝʙʫʻ ʫʚʘʛʠ, ʱʦ ʜʦʟʚʦʣʷʻ 
ʧʨʦʚʦʜʠʪʠ ʮʽʣʴʦʚʽ ʨʝʤʦʥʪʠ ʟʘʤʽʩʪʴ ʧʦʚʥʦʛʦ ʨʦʟʙʠʨʘʥʥʷ ʘʛʨʝʛʘʪʽʚ. ʏʘʩ ʨʝʘʛʫʚʘʥʥʷ ʥʘ 

ʧʦʪʝʥʮʽʡʥʽ ʥʝʩʧʨʘʚʥʦʩʪʽ ʩʢʦʨʦʪʠʚʩʷ ʟʘʚʜʷʢʠ ʩʠʩʪʝʤʘʤ ʨʘʥʥʴʦʛʦ ʩʧʦʚʽʱʝʥʥʷ ʪʘ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟʘʚʜʘʥʴ ʦʙʩʣʫʛʦʚʫʶʯʦʤʫ ʧʝʨʩʦʥʘʣʫ. 

ʆʧʪʠʤʽʟʘʮʽʷ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʤʝʭʘʥʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʧʨʠʟʚʝʣʘ 

ʜʦ ʟʤʝʥʰʝʥʥʷ ʟʥʦʩʫ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʝʢʦʥʦʤʽʾ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ. ʊʝʭʥʽʢʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʟʘ ʬʘʢʪʠʯʥʠʤ ʩʪʘʥʦʤ ʟʘʤʽʥʠʣʘ ʧʣʘʥʦʚʽ ʨʝʤʦʥʪʠ, ʱʦ ʦʧʪʠʤʽʟʫʚʘʣʦ ʚʠʪʨʘʪʠ ʥʘ 

ʟʘʧʯʘʩʪʠʥʠ. ʅʘʢʦʧʠʯʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ ʧʨʦ ʝʢʩʧʣʫʘʪʘʮʽʶ ʜʘʚ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʠʪʠ ʩʠʩʪʝʤʥʽ ʥʝʜʦʣʽʢʠ ʚ ʢʦʥʩʪʨʫʢʮʽʷʭ ʪʘ ʨʦʟʨʦʙʠʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʱʦʜʦ ʾʭ ʫʩʫʥʝʥʥʷ. ʎʝ ʮʠʢʣʽʯʥʦ ʩʧʨʠʷʻ ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʷʢ ʩʘʤʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʪʘʢ ʽ 

ʤʝʪʦʜʽʚ ʡʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ɺʠʩʥʦʚʢʠ. ʉʤʘʨʪ ʪʝʭʥʦʣʦʛʽʾ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ ʟʤʽʥʶʶʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 
ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʝʨʝʭʽʜ ʚʽʜ ʧʝʨʽʦʜʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʜʦ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. ʉʪʚʦʨʝʥʥʷ ʻʜʠʥʦʾ ʙʘʟʠ ʟʥʘʥʴ ʧʨʦ ʪʠʧʦʚʽ ʤʝʭʘʥʽʯʥʽ 

ʜʝʬʝʢʪʠ ʜʦʟʚʦʣʷʻ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʜʦʩʚʽʜ ʪʘ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʤʘʡʙʫʪʥʽ ʢʦʥʩʪʨʫʢʮʽʾ. 

ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʻ ʧʦʜʘʣʴʰʘ ʽʥʪʝʛʨʘʮʽʷ ʤʝʭʘʥʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟ 

ʝʣʝʢʪʨʦʥʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʘʤʦʜʽʘʛʥʦʩʪʠʢʠ ʦʙʣʘʜʥʘʥʥʷ. 
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ʇʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʘʨʽʟʘʥʥʷ ʨʽʟʴʙʠ ʜʣʷ ʩʪʘʣʽ  ʧʣʘʰʢʦʶ 

 

ʉʝʨʛʽʡ ʂʨʘʚʯʝʥʢʦ, ʖʨʽʡ ɹʦʡʢʦ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʘʥʘʣʽʟ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʥʘʨʽʟʘʥʥʷ ʨʽʟʴʙʠ, ʪʘ ʨʦʟʨʦʙʢʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʾʾ ʧʽʜʚʠʱʝʥʥʷ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʧʽʜʭʦʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ 
ʫ ʤʝʪʘʣʦʦʙʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʪʘ ʩʧʨʠʷʪʠ ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʪʝʭʥʦʣʦʛʽʾ 

ʨʽʟʴʙʦʥʘʨʽʟʘʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ.  ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʥʘʨʽʟʘʥʥʷ ʨʽʟʴʙʠ.  

ʈʝʟʫʣʴʪʘʪʠ. ʆʜʥʠʤ ʽʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʤʝʪʦʜʽʚ ʩʪʚʦʨʝʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʨʽʟʴʙʠ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʰʦʢ ï ʩʧʝʮʽʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʦʯʥʝ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʬʽʣʶ ʨʽʟʴʙʠ. ʇʣʘʰʢʦʶ ʤʦʞʥʘ ʥʘʨʽʟʘʪʠ ʟʦʚʥʽʰʥʽ ʨʽʟʴʙʠ ʨʽʟʥʦʛʦ ʪʠʧʫ (ʮʠʣʽʥʜʨʠʯʥʽ, 

ʢʦʥʽʯʥʽ, ʪʨʫʙʥʽ, ʤʝʪʨʠʯʥʽ ʽ ʪ.ʜ.) ʥʘ ʪʨʫʙʘʭ ʽ ʢʨʫʛʣʠʭ ʩʪʘʣʝʚʠʭ ʟʘʛʦʪʦʚʢʘʭ. ɺʦʥʠ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʩʢʣʘʜʘʥʥʽ ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʚʠʛʦʪʦʚʣʝʥʥʽ ʰʧʠʣʴʦʢ ʽ ʙʦʣʪʽʚ, ʧʨʦʛʦʥʫ 

ʨʽʟʴʙ ʽ ʚ ʽʥʰʠʭ ʮʽʣʷʭ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʘʰʠʥʥʦʾ ʧʣʘʰʢʠ ʥʘ ʚʝʨʩʪʘʪʽ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʢʨʽʧʣʝʥʥʷ (ʨʠʩ 1.). ʅʘʨʽʟʘʥʥʷ ʨʽʟʴʙʠ ʧʣʘʰʢʘʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʨʫʯʥʫ ʘʙʦ ʥʘ ʪʦʢʘʨʥʠʭ 

ʚʝʨʩʪʘʪʘʭ, ʙʘʛʘʪʦʰʧʠʥʜʝʣʴʥʠʭ ʪʦʢʘʨʥʠʭ ʘʚʪʦʤʘʪʘʭ ʽ ʥʘʧʽʚʘʚʪʦʤʘʪʘʭ, ʨʝʚʦʣʴʚʝʨʥʠʭ 

ʚʝʨʩʪʘʪʘʭ ʽ ʥʘ ʽʥʰʦʤʫ ʦʙʣʘʜʥʘʥʥʽ. 

 
ʈʠʩ. 1. ʇʘʪʨʦʥ ʜʣʷ ʢʨʽʧʣʝʥʥʷ ʧʣʘʰʢʠ ʥʘ ʪʦʢʘʨʥʦʤʫ ʚʝʨʩʪʘʪʽ 

ʆʜʥʠʤ ʟ ʧʝʨʝʚʘʛ ʧʣʘʰʢʠ ʻ ʾʾ ʢʦʤʧʘʢʪʥʽʩʪʴ, ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʧʦʣʴʦʚʠʭ 

ʫʤʦʚʘʭ, ʨʦʙʦʪʠ ʚ ʚʘʞʢʦʜʦʩʪʫʧʥʠʭ ʤʽʩʮʷʭ ʟ ʦʙʤʝʞʝʥʠʤ ʜʦʩʪʫʧʦʤ.  ʈʽʟʴʙʣʝʥʥʷ 

ʥʘʨʽʟʫʻʪʴʩʷ ʟʘ ʦʜʠʥ ʧʨʦʭʽʜ ʟ ʨʝʚʝʨʩʫʚʘʥʥʷʤ, ʷʢʝ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʟʛʚʠʥʯʫʚʘʥʥʷ ʧʣʘʰʢʠ ʟ 

ʟʘʛʦʪʦʚʢʠ. ʅʘʨʽʟʘʥʥʷ ʨʽʟʴʙʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʚʽʜ 2 ʜʦ 4 ʤ/ʭʚ, ʪʦʤʫ ʜʘʥʠʡ 

ʧʨʦʮʝʩ ʻ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʠʡ. 

ʇʽʜʙʽʨ ʦʧʪʠʤʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʪʘ ʧʦʜʘʯʽ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʟʥʦʰʝʥʥʷ 
ʧʣʘʰʢʠ ʪʘ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʥʘʨʽʟʘʥʦʾ ʨʽʟʴʙʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʜʣʷ ʩʪʘʣʽ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʤʽʨʥʽ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ (10-25 ʤ/ʭʚ) ʪʘ 

ʢʦʥʪʨʦʣʴʦʚʘʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɼʦʜʘʪʢʦʚʦ, ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʢʫʪ ʨʽʟʘʥʥʷ ʪʘ 

ʧʘʨʘʤʝʪʨʠ ʚʨʽʟʘʥʥʷ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʫʩʠʣʣʷ ʨʽʟʘʥʥʷ ʪʘ ʷʢʽʩʪʴ ʦʪʨʠʤʘʥʦʾ ʨʽʟʴʙʠ. 

ɺʠʩʥʦʚʦʢ. ʇʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʘʨʽʟʘʥʥʷ ʨʽʟʴʙʠ ʜʣʷ ʩʪʘʣʽ ʧʣʘʰʢʦʶ 

ʤʦʞʣʠʚʝ ʟʘʚʜʷʢʠ ʧʨʘʚʠʣʴʥʦʤʫ ʚʠʙʽʨʫ ʤʘʪʝʨʽʘʣʫ ʧʣʘʰʢʠ, ʚʠʢʦʨʠʩʪʘʥ ʁʤʘʩʪʠʣʴʥʦ-

ʦʭʦʣʦʜʞʫʚʘʣʴʥʠʭ ʨʽʜʠʥ, ʦʧʪʠʤʽʟʘʮʽ ʾ ʨʝʞʠʤʽʚ ʨʽʟʘʥʥʷ, ʧʦʢʨʠʪʪʷ ʽʥʩʪʨʫʤʝʥʪʫ 

ʟʥʦʩʦʩʪʽʡʢʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ, ʘ ʪʘʢʦʞ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʝʪʦʜʽʚ 

ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʘʩʪʠʣʴʥʦ-ʦʭʦʣʦʜʞʫʚʘʣʴʥʠʭ ʨʽʜʠʥ ʜʦʧʦʤʘʛʘʻ 

ʟʤʝʥʰʠʪʠ ʪʝʨʪʷ, ʟʘʧʦʙʽʛʪʠ ʧʝʨʝʛʨʽʚʫ ʪʘ ʟʥʦʩʫ ʧʣʘʰʢʠ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ. ʇʦʢʨʠʪʪʷ ʽʥʩʪʨʫʤʝʥʪʫ ʩʧʝʮʽʘʣʴʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ, ʪʘʢʠʤʠ ʷʢ 

ʥʽʪʨʠʜ ʪʠʪʘʥʫ (TiN) ʘʙʦ ʮʠʨʢʦʥʽʡ-ʥʽʪʨʠʜ (ZrN), ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʻ ʪʝʨʤʽʥ ʡʦʛʦ ʩʣʫʞʙʠ 
ʪʘ ʧʦʢʨʘʱʫʻ ʷʢʽʩʪʴ ʦʙʨʦʙʢʠ. 

  



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʩʠʩʪʝʤ ʤʘʩʦʚʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʜʣʷ ʫʤʦʚ ʩʝʨʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

 

ʆʣʝʢʩʽʡ ʂʣʝʙʘʥʦʚʠʯ, ɺʽʢʪʦʨ ɺʦʨʦʱʫʢ 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʇʫʣʶʷ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɯʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʩʠʩʪʝʤ ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ʉʄʆ) ʻ 

ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʦʧʪʠʤʽʟʘʮʽʾ ʩʝʨʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʠʭ 
ʨʝʩʫʨʩʽʚ. ʎʝʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ "ʚʫʟʴʢʽ ʤʽʩʮʷ" ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʥʘʩʣʽʜʢʠ ʟʤʽʥ ʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ. ʋ ʩʝʨʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ 

ʽʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʧʦʤʘʛʘʻ ʙʘʣʘʥʩʫʚʘʪʠ ʟʘʚʘʥʪʘʞʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʟʤʽʨ ʧʘʨʪʽʡ ʪʘ ʤʽʥʽʤʽʟʫʚʘʪʠ ʧʨʦʩʪʦʾ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɯʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʉʄʆ ʜʣʷ ʩʝʨʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʝʦʨʽʾ ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟ ʘʜʘʧʪʘʮʽʻʶ ʜʦ ʩʧʝʮʠʬʽʢʠ ʩʝʨʽʡʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ. ʄʝʪʦʜʦʣʦʛʽʷ ʚʢʣʶʯʘʻ ʬʦʨʤʘʣʽʟʘʮʽʶ ʚʠʨʦʙʥʠʯʦʾ ʩʠʩʪʝʤʠ ʷʢ ʤʝʨʝʞʽ 

ʩʠʩʪʝʤ ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; ʟʙʽʨ ʜʘʥʠʭ ʧʨʦ ʯʘʩʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʨʦʙʥʠʯʠʭ 

ʦʧʝʨʘʮʽʡ; ʨʦʟʨʦʙʢʫ ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʦʭʘʩʪʠʯʥʦʾ ʧʨʠʨʦʜʠ ʧʨʦʮʝʩʽʚ; 

ʚʝʨʠʬʽʢʘʮʽʶ ʤʦʜʝʣʽ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʘʢʝʪʠ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʩʪʚʦʨʶʚʘʪʠ ʜʠʩʢʨʝʪʥʦ-ʧʦʜʽʻʚʽ ʤʦʜʝʣʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʝʨʽʡʥʦʛʦ 
ʚʠʨʦʙʥʠʮʪʚʘ: ʟʤʽʥʥʠʭ ʨʦʟʤʽʨʽʚ ʧʘʨʪʽʡ, ʥʘʣʘʰʪʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʧʨʠ ʧʝʨʝʭʦʜʽ ʤʽʞ 

ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʧʨʦʜʫʢʮʽʾ ʪʘ ʧʨʘʚʠʣ ʧʨʽʦʨʠʪʝʟʘʮʽʾ ʟʘʤʦʚʣʝʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʉʄʆ ʜʣʷ ʫʤʦʚ 

ʩʝʨʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʩʫʪʪʻʚʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʦʧʝʨʘʮʽʡʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʥʠʞʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ 

ʚʠʨʦʙʥʠʯʦʛʦ ʮʠʢʣʫ ʟʘ ʨʘʭʫʥʦʢ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʟʤʽʨʽʚ ʧʘʨʪʽʡ ʪʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʾʭ ʟʘʧʫʩʢʫ 

ʫ ʚʠʨʦʙʥʠʮʪʚʦ. ɿʥʘʯʥʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ 

ʜʦʩʷʛʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʙʘʣʘʥʩʫʚʘʥʥʶ ʚʠʨʦʙʥʠʯʠʭ ʣʽʥʽʡ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʧʨʦʩʪʦʾʚ ʯʝʨʝʟ 

ʚʽʜʩʫʪʥʽʩʪʴ ʜʝʪʘʣʝʡ ʘʙʦ ʟʘʚʘʥʪʘʞʝʥʥʷ. ʆʧʪʠʤʽʟʘʮʽʷ ʤʽʞʦʧʝʨʘʮʽʡʥʠʭ ʟʘʧʘʩʽʚ ʜʦʟʚʦʣʷʻ 

ʩʢʦʨʦʪʠʪʠ ʦʙʩʷʛ ʥʝʟʘʚʝʨʰʝʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦ ʟʤʝʥʰʫʻ ʧʦʪʨʝʙʫ ʚ ʦʙʦʨʦʪʥʠʭ 

ʢʦʰʪʘʭ ʪʘ ʚʠʨʦʙʥʠʯʠʭ ʧʣʦʱʘʭ. ɯʤʽʪʘʮʽʡʥʽ ʤʦʜʝʣʽ ʜʦʧʦʤʘʛʘʶʪʴ ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʫ 
ʢʽʣʴʢʽʩʪʴ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʙʫʬʝʨʥʠʭ ʟʦʥ, ʱʦ ʧʽʜʚʠʱʫʻ ʩʪʽʡʢʽʩʪʴ ʚʠʨʦʙʥʠʯʦʾ ʩʠʩʪʝʤʠ 

ʜʦ ʚʠʧʘʜʢʦʚʠʭ ʟʙʫʨʝʥʴ. ɸʥʘʣʽʟ ʯʫʪʣʠʚʦʩʪʽ ʤʦʜʝʣʝʡ ʜʦʟʚʦʣʷʻ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʢʨʠʪʠʯʥʽ 

ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ ʪʘ ʨʦʟʨʦʙʠʪʠ ʩʪʨʘʪʝʛʽʾ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʚʠʨʦʙʥʠʯʦʾ ʩʠʩʪʝʤʠ. 

ʅʘ ʧʨʘʢʪʠʮʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʩʠʩʪʝʤ ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʩʝʨʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʫʪʪʻʚʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʝʬʝʢʪʫ. ʊʘʢ, ʥʘ ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʟ ʩʝʨʽʡʥʠʤ ʪʠʧʦʤ ʚʠʨʦʙʥʠʮʪʚʘ ʮʝ -  

ʩʢʦʨʦʯʝʥʥʷ ʪʝʨʤʽʥʽʚ ʚʠʢʦʥʘʥʥʷ ʟʘʤʦʚʣʝʥʴ ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ ʟʥʠʞʝʥʥʽ ʚʠʨʦʙʥʠʯʠʭ 

ʚʠʪʨʘʪ. 

ɺʠʩʥʦʚʢʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʉʄʆ ʜʣʷ ʫʤʦʚ 

ʩʝʨʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ʄʦʜʝʣʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʙʘʣʘʥʩʫ ʤʽʞ 
ʟʘʚʘʥʪʘʞʝʥʥʷʤ ʦʙʣʘʜʥʘʥʥʷ, ʨʦʟʤʽʨʦʤ ʚʠʨʦʙʥʠʯʠʭ ʧʘʨʪʽʡ ʪʘ ʨʽʚʥʝʤ ʟʘʧʘʩʽʚ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʮʠʢʣʫ ʪʘ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ. ɯʥʪʝʛʨʘʮʽʷ 

ʽʤʽʪʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ ʟ ʩʠʩʪʝʤʘʤʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʮʪʚʦʤ ʩʪʚʦʨʶʻ 

ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʧʝʨʝʭʦʜʫ ʜʦ ʢʦʥʮʝʧʮʽʾ "ʮʠʬʨʦʚʠʭ ʜʚʽʡʥʠʢʽʚ" ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʥʮʠʧʽʚ 

ɯʥʜʫʩʪʨʽʾ 4.0 ʚ ʫʤʦʚʘʭ ʩʝʨʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʜʠʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʘʭ ʛʘʣʫʟʝʚʦʛʦ 

ʤʘʠhʥʦʙʫʜʫʚʘʥʥʷ  

 

ʉʪʝʧʘʥ ʅʘʢʦʥʝʯʥʠʡ, ɺʽʢʪʦʨ ɺʦʨʦʱʫʢ 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʇʫʣʶʷ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɸʜʠʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʚʽʜʦʤʽ ʷʢ ʪʨʠʚʠʤʽʨʥʠʡ ʜʨʫʢ, ʩʪʘʣʠ ʨʝʚʦʣʶʮʽʡʥʠʤ 

ʢʨʦʢʦʤ ʫ ʩʫʯʘʩʥʦʤʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ. ʎʽ ʤʝʪʦʜʠ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʜʝʪʘʣʽ 
ʰʣʷʭʦʤ ʧʦʰʘʨʦʚʦʛʦ ʥʘʥʝʩʝʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʜʦʢʦʨʽʥʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ 

ʩʫʙʪʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ. ʆʩʦʙʣʠʚʫ ʮʽʥʥʽʩʪʴ ʚʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʧʨʠ ʩʪʚʦʨʝʥʥʽ 

ʩʢʣʘʜʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʬʦʨʤ, ʧʨʦʪʦʪʠʧʽʚ ʪʘ ʤʘʣʦʩʝʨʽʡʥʠʭ ʧʘʨʪʽʡ ʜʝʪʘʣʝʡ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʘʜʠʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʤʽʥʶʻ ʧʽʜʭʦʜʠ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ 

ʦʙʣʘʜʥʘʥʥʷ, ʚʽʜʢʨʠʚʘʶʯʠ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʽʥʥʦʚʘʮʽʡ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʋ ʩʫʯʘʩʥʦʤʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʢʽʣʴʢʘ 

ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ ʘʜʠʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʛʘʣʫʟʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. ʋ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ ʘʜʠʪʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ʉʝʣʝʢʪʠʚʥʝ ʣʘʟʝʨʥʝ ʩʧʽʢʘʥʥʷ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʜʝʪʘʣʽ ʟ ʤʝʪʘʣʝʚʠʭ 

ʧʦʨʦʰʢʽʚ ʪʘ ʧʦʣʽʤʝʨʽʚ. ʉʪʝʨʝʦʣʽʪʦʛʨʘʬʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʧʨʦʪʦʪʠʧʽʚ ʟ ʬʦʪʦʧʦʣʽʤʝʨʥʠʭ ʩʤʦʣ. ʄʝʪʦʜ ʝʢʩʪʨʫʟʽʾ ʤʘʪʝʨʽʘʣʫ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʧʦʰʘʨʦʚʦʤʫ ʥʘʥʝʩʝʥʥʽ ʨʦʟʧʣʘʚʣʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʯʝʨʝʟ ʝʢʩʪʨʫʜʝʨ. 
ʄʘʪʝʨʽʘʣʠ ʧʦʩʪʽʡʥʦ ʨʦʟʰʠʨʶʶʪʴʩʷ ʪʘ ʫʜʦʩʢʦʥʘʣʶʶʪʴʩʷ. ʉʴʦʛʦʜʥʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʘʣʠ ʪʘ ʩʧʣʘʚʠ, ʚʢʣʶʯʘʶʯʠ ʥʝʨʞʘʚʽʶʯʫ ʩʪʘʣʴ, ʪʠʪʘʥ, 

ʘʣʶʤʽʥʽʡ, ʘ ʪʘʢʦʞ ʧʦʣʽʤʝʨʠ ʪʘ ʢʦʤʧʦʟʠʪʠ. ʇʨʦʮʝʩ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʯʠʥʘʻʪʴʩʷ ʟ 

ʪʨʠʚʠʤʽʨʥʦʾ CAD-ʤʦʜʝʣʽ, ʷʢʘ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʬʦʨʤʘʪ ʜʘʥʠʭ ʪʘ 

ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ ʰʘʨʠ. 

ʈʝʟʫʣʴʪʘʪʠ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʘʜʠʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʠʟʚʝʣʦ ʜʦ ʟʥʘʯʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ. ʉʢʦʨʦʪʠʚʩʷ ʯʘʩ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʚʠʨʦʙʽʚ ʟʘʚʜʷʢʠ ʤʦʞʣʠʚʦʩʪʽ ʰʚʠʜʢʦʛʦ 

ʩʪʚʦʨʝʥʥʷ ʧʨʦʪʦʪʠʧʽʚ. ʉʪʘʣʦ ʤʦʞʣʠʚʠʤ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʟ ʚʥʫʪʨʽʰʥʽʤʠ 

ʧʦʨʦʞʥʠʥʘʤʠ, ʥʝʚʠʜʠʤʠʤʠ ʢʘʥʘʣʘʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ ʽʥʰʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ, ʷʢʽ 

ʥʝʤʦʞʣʠʚʦ ʨʝʘʣʽʟʫʚʘʪʠ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ. 

ʆʧʪʠʤʽʟʘʮʽʷ ʪʦʧʦʣʦʛʽʾ ʜʝʪʘʣʝʡ ʜʦʟʚʦʣʠʣʘ ʟʤʝʥʰʠʪʠ ʾʭ ʤʘʩʫ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ 
ʤʽʮʥʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʚ ʘʝʨʦʢʦʩʤʽʯʥʽʡ ʪʘ ʘʚʪʦʤʦʙʽʣʴʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɿ'ʷʚʠʣʘʩʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ ʟʘ ʧʦʪʨʝʙʠ, ʙʝʟ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʽʜʪʨʠʤʫʚʘʪʠ ʚʝʣʠʢʽ ʩʢʣʘʜʩʴʢʽ ʟʘʧʘʩʠ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʝʥʥʷ ʫʥʽʢʘʣʴʥʠʭ 

ʚʠʨʦʙʽʚ, ʘʜʘʧʪʦʚʘʥʠʭ ʧʽʜ ʩʧʝʮʠʬʽʯʥʽ ʧʦʪʨʝʙʠ ʟʘʤʦʚʥʠʢʽʚ. 

ɺʠʩʥʦʚʢʠ. ɸʜʠʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ ʟʤʽʥʶʶʪʴ ʛʘʣʫʟʝʚʝ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʥʘʜʘʶʯʠ ʥʦʚʠʡ ʨʽʚʝʥʴ ʩʚʦʙʦʜʠ ʧʨʠ ʨʦʟʨʦʙʮʽ ʚʠʨʦʙʽʚ. ʄʦʞʣʠʚʽʩʪʴ 

ʩʪʚʦʨʝʥʥʷ ʜʝʪʘʣʝʡ ʩʢʣʘʜʥʦʾ ʛʝʦʤʝʪʨʽʾ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʛʦʨʠʟʦʥʪʠ ʜʣʷ ʽʥʞʝʥʝʨʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʪʘ ʽʥʥʦʚʘʮʽʡ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʧʝʚʥʽ ʦʙʤʝʞʝʥʥʷ, ʧʦʚ'ʷʟʘʥʽ ʟ ʰʚʠʜʢʽʩʪʶ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʚʠʙʦʨʦʤ 

ʤʘʪʝʨʽʘʣʽʚ, ʘʜʠʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʩʪʨʽʤʢʦ ʨʦʟʚʠʚʘʶʪʴʩʷ. ʇʦʻʜʥʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʽ 

ʘʜʠʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʜʦʟʚʦʣʷʻ ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʝʨʝʚʘʛʠ ʦʙʦʭ 
ʧʽʜʭʦʜʽʚ. 

ɻʘʣʫʟʝʚʝ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʚʭʦʜʠʪʴ ʫ ʥʦʚʫ ʝʨʫ, ʢʦʣʠ ʜʠʟʘʡʥ ʚʠʨʦʙʽʚ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʚʠʤʦʛʘʤʠ, ʘ ʥʝ ʚʠʨʦʙʥʠʯʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ. ɸʜʠʪʠʚʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʩʧʨʠʷʶʪʴ ʟʤʝʥʰʝʥʥʶ ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ ʟʘʚʜʷʢʠ ʝʬʝʢʪʠʚʥʽʰʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʣʦʢʘʣʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ. ʇʦʜʘʣʴʰʘ ʽʥʪʝʛʨʘʮʽʷ 

ʟ ʽʥʰʠʤʠ ʧʝʨʝʜʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʦʙʽʮʷʻ ʱʝ ʙʽʣʴʰ ʨʝʚʦʣʶʮʽʡʥʽ ʟʤʽʥʠ ʫ ʛʘʣʫʟʽ. 

 



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 
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ʈʦʟʨʦʙʣʝʥʥʷ ʧʨʦʮʝʩʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʙʤʝʞʫʚʘʯʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ  ʧʽʜʙʦʨʦʤ ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʬʨʝʟʝʨʫʚʘʥʥʷ 
 

ɺʦʣʦʜʠʤʠʨ ʇʝʪʝʥʢʦ, ʖʨʽʡ ɹʦʡʢʦ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

 

ɺʩʪʫʧ. ʇʨʦʮʝʩ ʬʨʝʟʝʨʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʢʦʤʧʦʥʝʥʪʠ ʟ ʰʠʨʦʢʦʛʦ 

ʩʧʝʢʪʨʫ ʤʘʪʝʨʽʘʣʽʚ, ʚʽʜ ʣʝʛʢʠʭ ʩʧʣʘʚʽʚ ʜʦ ʚʠʩʦʢʦʤʽʮʥʠʭ ʩʪʘʣʝʡ, ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ ʪʘ 
ʩʢʣʘʜʥʽʩʪʶ. ɿ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ, ʬʨʝʟʝʨʫʚʘʥʥʷ ʟʘʟʥʘʣʦ ʟʥʘʯʥʠʭ ʟʤʽʥ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʯʠʩʣʦʚʠʭ ʧʨʦʛʨʘʤʥʠʭ ʢʝʨʫʚʘʥʴ (ʏʇʂ) ʜʦʟʚʦʣʠʣʦ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ 

ʧʨʦʮʝʩ ʦʙʨʦʙʢʠ, ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʪʘ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ. ʉʫʯʘʩʥʽ 

ʬʨʝʟʝʨʥʽ ʚʝʨʩʪʘʪʠ ʟ ʏʇʂ ʟʜʘʪʥʽ ʚʠʢʦʥʫʚʘʪʠ ʩʢʣʘʜʥʽ ʦʧʝʨʘʮʽʾ ʟ ʚʠʩʦʢʦʶ ʰʚʠʜʢʽʩʪʶ ʪʘ 

ʪʦʯʥʽʩʪʶ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʥʝʟʘʤʽʥʥʠʤʠ ʚ ʪʘʢʽʡ ʛʘʣʫʟʽ, ʷʢ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ. ɽʬʝʢʪʠʚʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʨʝʟʝʨʫʚʘʥʥʷ ʚʠʤʘʛʘʻ ʥʝ ʣʠʰʝ ʩʫʯʘʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʘʣʝ ʡ ʨʦʟʫʤʽʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɺʠʙʽʨ ʧʨʘʚʠʣʴʥʦʛʦ ʨʽʞʫʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ, ʨʝʞʠʤʽʚ ʨʽʟʘʥʥʷ, ʘ 

ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ ʦʙʨʦʙʢʠ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ.  ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʠʩʪʨʽʡ (ʢʦʥʜʫʢʪʦʨ) ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ 

ʽ ʚʠʚʽʨʢʘ ʟʘʛʦʪʦʚʢʠ ʚʽʜʥʦʩʥʦ ʽʥʩʪʨʫʤʝʥʪʘ ï ʩʚʝʨʜʣʘ. ʄʝʪʘ ʜʘʥʦʾ ʨʦʙʦʪʠ ʧʨʠʩʚʷʯʝʥʘ 

ʜʦʩʣʽʜʞʝʥʥʶ ʪʘ ʨʦʟʨʦʙʮʽ ʢʦʥʜʫʢʪʦʨʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʷʢʠʡ ʤʘʻ ʥʘ ʤʝʪʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʩʚʝʨʜʣʽʥʥʷ ʪʘ ʧʦʣʝʛʰʝʥʥʷ ʜʘʥʦʛʦ ʚʠʨʦʙʥʠʯʦʾ ʦʧʝʨʘʮʽʾ. 
ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʦʛʦ ʬʨʝʟʝʨʫʚʘʥʥʷ ʜʝʪʘʣʽ 

çʦʙʤʝʞʫʚʘʯè. ʄʝʪʦʶ ʜʘʥʦʾ ʩʪʘʪʪʽ ʻ ʨʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʤʘʨʰʨʫʪʫ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʚʠʨʦʙʫ (ʦʙʤʝʞʫʚʘʯ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ CAD/ CAM ʫ ʩʝʨʝʜʦʚʠʱʽ Autodesk ArtCAM, 

ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʧʽʜʙʽʨ ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʨʽʟʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʩʥʦʚʥʦʶ ʮʽʣʣʶ ʨʦʙʦʪʠ ʙʫʣʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʽ 

ñʆʙʤʝʞʫʚʘʯò ʽʟ ʟʘʛʦʪʦʚʢʠ ʫ ʬʦʨʤʽ ʜʠʩʢʘ. ʄʘʪʝʨʽʘʣ ʟʘʛʦʪʦʚʢʠ ʙʨʦʥʟʘ, ʜʠʩʢ Å91. ʋʤʦʚʠ 

ʨʽʟʘʥʥʷ: ɺʠʙʦʨʢʘ ʚ ʜʝʪʘʣʽ Å91 ʥʘ ʛʣʠʙʠʥʫ 13ʤʤ; ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʬʨʝʟʠ 30ʤʤ/ʭʚ; 

ʆʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ ʚʝʨʩʪʘʪʘ 10000 ʦʙ/ʭʚ; 

 
ʈʠʩ. 1. 3d ʚʠʛʣʷʜ ʜʝʪʘʣʽ ʚ ʧʨʦʛʨʘʤʽ ArtCAM ʘʽʩʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʚʩʽʭ ʦʧʝʨʘʮʽʡ 

ɺʽʟʫʘʣʽʟʘʮʽʷ ʧʨʦʮʝʩʫ 

ʦʙʨʦʙʣʝʥʥʷ ʜʝʪʘʣʽ ʚ 

ʩʝʨʝʜʦʚʠʱʽ ArtCAM. ʇʽʩʣʷ 

ʪʦʛʦ ʷʢ ʙʫʣʦ ʟʘʜʘʥʦ ʚʩʽ 

ʧʘʨʘʤʝʪʨʠ, ʱʦ ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʧʨʦʮʝʩʫ ʦʙʨʦʙʢʠ, ʧʨʦʛʨʘʤʘ 
ʨʦʟʧʦʯʘʣʘ ʨʦʟʨʘʭʫʥʦʢ 

ʪʨʘʻʢʪʦʨʽʾ ʽʥʩʪʨʫʤʝʥʪʫ. ʇʦ 

ʟʘʢʽʥʯʝʥʥʶ ʨʦʟʨʘʭʫʥʢʫ ʙʫʚ 

ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʪʨʘʻʢʪʦʨʽʾ 

ʨʫʭʫ ʽʥʩʪʨʫʤʝʥʪʫ, ʘ ʪʘʢʦʞ 

ʩʪʚʦʨʝʥʘ 3d ʩʠʤʫʮʽʷ ʚʠʛʣʷʜʫ 

ʜʝʪʘʣʽ ʧʦ ʟʘʢʽʥʯʝʥʥʶ ʚʩʽʭ 

ʦʧʝʨʘʮʽʡ (ʨʠʩ. 1). 

ɺʠʩʥʦʚʢʠ. ʈʦʟʛʣʷʥʫʪʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʩʠʩʪʝʤʽ ArtCAM ʽ ʡʦʛʦ ʧʝʨʝʚʘʛʠ, 

ʟʦʢʨʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʽʣʴʰ ʧʦʚʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʝʭʧʨʦʮʝʩʫ ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʤʦʞʣʠʚʦʩʪʽ. ɺʠʟʥʘʯʝʥʦ ʦʧʪʠʤʘʣʴʥʽ ʨʝʞʠʤʠ ʨʽʟʘʥʥʷ ʧʨʠ ʚʠʙʦʨʮʽ ʪʘ ʬʨʝʟʝʨʫʚʘʥʥʷ ʧʘʟʽʚ 
ʚ ʜʝʪʘʣʽ ʦʙʤʝʞʫʚʘʯ. 

 

 



91st International  scientific conference of young scientist and students  
"Youth scientific achievements to the 21st century nutrition problem solution",  

April , 7ï11, 2025. Book of abstract. Part 2. NUFT, Kyiv. 

35 

 
 

 
 
Machines and apparatus of 
biotechnological and pharmaceutical 
production  
 
 
 
ȲɆɞɎɓɎ ɫ ɆɕɆɖɆɘɎ ɇɫɔɘɋɛɓɔɑɔɉɫɝɓɎɛ ɘɆ 
ɚɆɖɒɆɜɋɈɘɎɝɓɎɛ ɈɎɖɔɇɓɎɜɘɈ  

 

 

  



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 

36 

Influence of structural and operational parameters of a bead mill on the productivity 

and quality of yeast cell disruption 

 

Maksym Kasyniuk, Artem Ponomarenko, Oleksii Gubenia 

National University of Food Technologies, Kyiv, Ukraine 

 

Introduction.  The purpose of this study is to determine the influence of structural and 

operational parameters of a bead mill on the productivity and quality of yeast cell disruption. 

Materials and Methods. The study focuses on the disruption of yeast cells. 

Experimental research was conducted using a laboratory bead mill operating at a rotor speed 

of 1350 rpm with beads of 0.6ï0.8 mm in diameter. Cell disruption was evaluated using a 

digital microscope. Simulation modeling of the interaction between the working organs, 

grinding media, and suspension was performed in the ANSYS software environment. 

Results. The degree of yeast cell disruption was determined using microscopy. Visual 

analysis showed that after 8 minutes of grinding, more than 85% of the cells were completely 

disrupted. Key signs of disruption included the loss of cell wall integrity, deformation of the 

morphological structure, and the release of intracellular components into the medium.   

The key characteristic of stabilization is the formation of a steady stream of beads and 

material (yeast) circulating around a rotating rotor. 60Á gaps on the discs direct the bead 

stream, ensuring maximum contact between the bead particles and the yeast cells. This avoids 

local stagnation zones where cell disruption could be less effective. 

Process stability is also maintained by an optimal balance between rotor speed, bead 

diameter and material, and other operating parameters. During this phase, yeast cells that 

remain intact after the initial disruption are gradually disrupted by repeated bead impacts. 

 

      
Fig. 1. Particle distribution in a bead mill during the stabilization period of cell destruction 

 

It was proposed to use working discs with angle 60Á. Maximum turbulence intensity 

was observed in the central zone of the working chamber near the surface of the discs. 

Maximum grinding efficiency was achieved using beads with a diameter of 0.6ï0.8 mm and 

a rotor speed of 1350 rpm. Further increases in grinding time beyond 8 minutes had minimal 

impact on the degree of cell disruption but led to higher energy consumption. 

Conclusion. It is recommended to use bead mill working organs in the form of discs 

with radial or spiral grooves. This design increases the contact area between the beads and 

the disc, thereby enhancing circulation intensity. 
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Assessment of  destruction of microorganism cells during processing in bead mill 

 
Kostiantyn Omelianenko1, Maksym Kasyniuk1, Oleksii Gubenia1, Ionut Avramia 2 

1 ï National University of Food Technologies, Kyiv, Ukraine 

2 ï University ñStefan cel Mareò, Suceava, Romania 

 
Introduction.  In studies of the processing of microorganisms cells in a bead mill, there 

is a need for a quick assessment of their destruction. Let us consider one of the methods of 

analyzing images under an optical digital microscope. 

Materials and methods. Yeast cells in an aqueous suspension were destroyed in a bead 

mill, images of stained samples were analyzed under a microscope. Original magnification ï 

400, while the built-in camera magnifies the image and displays it on the screen. Approximate 

total magnification ï 2000. 

Results and discussion. The size of the cells on the monitor screen was about 1 cm. 

The cells had clear outlines, the background of the internal and external environments was 

distinguishable. The following stages of destruction are observed: 

1. Cells of regular, slightly oval shape with a clearly visible wall and bud. The 
background of the medium and cells is light, slightly blue, uniform (Fig. 1). 

2. The color of individual cells was tinted and became uneven dark blue (Fig. 2). 

3. The cells became light again, the walls looked thinner, the shape of the cell structure 

became irregular, most often elongated, the cells accumulated and stuck together into 

agglomerates. The environment in the area of cell accumulations became unevenly blue. 

Probably, the cell disrupted, its contents under the action of centrifugal forces leaked out, 

adsorbing the dye and sticking together the cells (Fig. 3). 

4. Fragments of irregularly shaped cells and cellular debris are observed inside 

individual unevenly blue accumulations (Fig. 4). 

       
ʈʠʩ. 1                               ʈʠʩ. 2                           ʈʠʩ. 3                            ʈʠʩ. 4 

 

Let's pay attention to the second stage. It proceeds unevenly, usually only a few cells in 

the image turned blue. Probably, when the cell walls disrapted, the dye penetrates the cell 

and stains the internal environment. Then, very quickly, under the action of centrifugal 

forces, the stained contents of the cell are released to the outside, and the color of the cell 

becomes light again. Therefore, when the stained cells disappear from the images, and their 

shape becomes incorrect, it can be assumed that the membrane of all cells has collapsed, and 

the process should be completed. 

The assessment method has disadvantages: under the same conditions, there was a large 
spread in the duration of the stages. It is not clear at what point to complete the destruction 

process. For cells of some microorganisms, for example, chlorella algae, the method is not 

informative enough due to crumpling, accumulation and indistinctness of elements, the 

formation of an indistinct "mash". 

Conclusion. The method of assessing the destructiveness analysis based on images 

from an optical digital microscope is fast, but its accuracy is questionable. The method is 

relative and does not allow to obtain a specific destructiveness value. 
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Improvement of the process and equipment for boiling jelly masses for the 

vitaminized sweets manufacturing  

 

Tetiana Zuieva, Olena Kohan, Olena Chepeliuk 
National University of Food Technologies, Kyiv, Ukraine 

 

Introduction.  Improving the process of jelly masses evaporation and the corresponding 

equipment makes it possible to meet the demand for high-quality functional confectionery 

products, reduce energy consumption and loss of raw materials, which is in line with current 

trends in sustainable development. 

Materials and Methods. Simulation modeling of mass mixing in a cooking boiler with 

an anchor stirrer was used. The main parameters for evaluating the process efficiency are 

density, pressure, and flow rate in the system. The mixing options differed in the stirrer speed: 

1 ï 48, 2 ï 30 and 3 ï 60 rpm. 

Results and discussion. In all three variants, there is an 
initial uneven density distribution associated with the zonal 

nature of mixing. Variant 3 demonstrates the most stable 

density distribution at the end of the process, indicating a 

better uniformity of the distribution of the mixture 

components. 

In the three variants, the pressure changes gradually, 

but only in variant 3 there is a smooth drop without 

significant peaks or instabilities. The stabilization of the 

pressure at the end indicates a stable flow and no 

unnecessary energy loss. 

In variants 1 and 2, the velocity is characterized by sharp peaks, which may indicate 
local turbulence or uneven mixing. Option 3 has a more uniform velocity distribution, 

although peaks are also present. This may be caused by the optimal balance between 

turbulence and flow stability. 

Analysis of options. 1. Fluctuations in density and velocity are significant, indicating 

areas of uneven mixing. Energy consumption due to high velocity peaks may be higher than 

optimal. 2. There is an improved density distribution, but excessive pressure drop and some 

velocity fluctuations are observed, indicating an irrational flow pattern. 3. The best result in 

all parameters: rapid density stabilization, uniform pressure drop, optimal velocity 

distribution (intense, without excessive peaks) ï ensures efficient mixing with minimal 

energy loss. This option can be recommended for implementation as energy efficient and 

with high-quality mixing. 

Conclusion. Jelly vitamins made by the improved technology are enriched not only 
with traditional components (vitamins A, C, D, E) but also with natural additives, such as 

fruit juices, which increase the biological value and improve the taste. The results of the work 

demonstrate the prospects of the enhanced technology and equipment used for the production 

of functional jelly products. This makes it possible to create products with high added value. 
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Improvement of the separation device of the bead mill 

 

Kyrylo  Kozytskyi, Dmytro Osadchyi, Kostiantyn Omelianenko, Kateryna Hrininh  

National University of Food Technologies, Kyiv, Ukraine 

 

Introduction . Innovative continuous bead mills needs the device for separating of 

suspension from the beads. The centrifugal bead separator is the most effective compared 

with a gap or cartridge separator. 
Materials and methods. The design of a centrifugal separator for a bead mill and the 

justification of its operation were developed based on the analysis of samples of innovative 

equipment and the theory of sedimentation of suspension particles in a centrifugal field. 

Results and discussion. The separator is made in the form of a wheel mounted on a 

hollow rotor of a bead mill. Windows are cut out on the outer cylindrical surface of the wheel, 

into which the suspension with grinded product or disrupted microorganisms enters and is 

discharged through the hollow rotor. 

The rate of particle sedimentation in gravitational and centrifugal fields depends on the 

size ï smaller particles settle more slowly. The diameter of the beads is 0.3ï2 mm, and the 

suspension particles are less than 0.05 mm, so the beads under the action of centrifugal forces 

move to the walls of the bead mill at a speed much higher than the particles. 

The operating condition of the centrifugal separator: the flow rate of the suspension 
must be selected so that the speed of its movement into the separator is greater than the speed 

of movement of the particles outward under the action of centrifugal forces. The beads under 

the action of centrifugal forces move outward faster than the suspension particles and are 

thrown out of the separator, and the particles together with the liquid are discharged through 

a hollow rotor. The design in which the separator receives movement from own drive is more 

rational, because it allows you to set the optimal grinding modes and separation of the beads. 

 

 
a                                           b 

Fig. 1. Designs of working 

chambers of bead mills: 

a ï with a own drive of the 

centrifugal separator; 
b ï with a common drive of the 

rotor and centrifugal separator. 

1 ï cup; 

2 ï rotor; 

3 ï working elements (fingers or 

discs); 

4 ï cooling jacket; 

5 ï seal; 

6 ï drive; 

7 ï bearing assembly; 

8 ï centrifugal separator; 
9 ï suspension discharge device 

 

Conclusion. The centrifugal separator of the bead mill allows for high-quality 

separation of the suspension from the beads, provided that the rotation speed is rationally 

chosen. 

 



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 

40 

 Effect of tablet density on their strength 

 

Oleksandr Ziomenko, Serhii Samarchuk,  

Anatolii Zhebrovskyi, Mykola Danyuk  

National University of Food Technologies, Kyiv, Ukraine 

 

Introduction . Tablet strength is a critical quality attribute that determines their ability 

to withstand mechanical stresses during transportation and storage, as well as their proper 
disintegration and dissolution in the human body. Tablet density is a key factor that directly 

affects their strength. A proper understanding of this relationship allows for the optimization 

of the manufacturing process and a reduction in the rate of defective products. 

Materials and Methods. The study was conducted using tablets prepared from 

microcrystalline cellulose and lactose monohydrate by compressing granulated material 

under varying pressure levels. Tablet strength was determined using the standard 

pharmacopoeial method involving tablet fracture testing and force measurement. 

Results. Experimental results revealed that increasing tablet density leads to a 

significant rise in mechanical strength. Specifically, when density increased from 1 g/cmį to 

1.5 g/cmį, the tablet strength increased by 20ï30%. However, further densification (above 

3.6 g/cmį) resulted in a decline in strength due to reduced tablet disintegration capacity, 

which negatively affects the bioavailability of active ingredients. The relationship between 
density and strength also varied depending on the excipients used. Tablets composed of 

lactose monohydrate exhibited higher strength compared to those made from 

microcrystalline cellulose, even at the same density. Additionally, tablet porosity was found 

to significantly impact strength, as highly porous tablets with high density demonstrated 

reduced strength due to internal defects and microcracks. Figure 1 presents the test results for 

tablets with varying bulk densities. 

 
Figure 1. The Effect of Tablet Density on Their Strength 
1 ï lactose monohydrate   2 ï microcrystalline cellulose 

 

Conclusions. Bulk density is a critical parameter influencing tablet strength. The 

optimal density range is 2.4ï3.2 g/cmį, within which maximum mechanical stability is 

achieved. 
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ɺʠʟʥʘʯʝʥʥʷ ʟʨʫʡʥʦʚʘʥʦʩʪʽ ʢʣʽʪʠʥ ʜʨʽʞʜʞʽʚ ʟʘ ʚʠʭʦʜʦʤ ʙʽʣʢʘ 

ʋʣʴʷʥʘ ɹʘʥʜʫʨʘ, ʂʦʩʪʷʥʪʠʥ ʆʤʝʣʷʥʝʥʢʦ, ʆʣʝʢʩʽʡ ɻʫʙʝʥʷ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʋ ʧʨʦʮʝʩʽ ʨʫʡʥʫʚʘʥʥʷ ʢʣʽʪʠʥʥʦʾ ʦʙʦʣʦʥʢʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʙʽʩʝʨʥʦʤʫ 

ʤʣʠʥʽ ʚʠʥʠʢʘʶʪʴ ʧʠʪʘʥʥʷ: ʯʠ ʟʨʫʡʥʫʚʘʣʠʩʷ ʢʣʽʪʠʥʠ? ʂʦʣʠ ʟʘʢʽʥʯʠʪʠ ʧʨʦʮʝʩ? ʄʝʪʦʜ 

ʤʽʢʨʦʩʢʦʧʽʾ ʚʠʷʚʠʚʩʷ ʥʝʪʦʯʥʠʤ ʜʣʷ ʦʮʽʥʢʠ ʟʨʫʡʥʦʚʘʥʦʩʪʽ, ʪʦʤʫ ʙʫʣʦ ʚʠʧʨʦʙʫʚʘʥʦ ʽʥʰʽ 

ʤʝʪʦʜʠ, ʟʦʢʨʝʤʘ, ʟʘ ʢʽʣʴʢʽʩʪʶ ʚʠʚʽʣʴʥʝʥʠʭ ʙʽʣʢʽʚ.  

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʫʚʘʣʦʩʷ ʨʫʡʥʫʚʘʥʥʷ ʩʫʩʧʝʥʟʽʾ ʽʟ ʧʨʝʩʦʚʘʥʠʭ 

ʜʨʽʞʜʞʽʚ ʫ ʙʽʩʝʨʥʦʤʫ ʤʣʠʥʽ (ʢʦʥʮʝʥʪʨʘʮʽʷ ï 40 ʛ ʜʨʽʞʜʞʽʚ ʥʘ 100 ʛ ʚʦʜʠ). ɼʣʷ 
ʚʽʜʜʽʣʝʥʥʷ ʚʤʽʩʪʫ ʢʣʽʪʠʥ ʟ ʦʙʦʣʦʥʢʠ ʚʠʢʦʨʠʩʪʘʥʦ ʣʘʙʦʨʘʪʦʨʥʫ ʮʝʥʪʨʠʬʫʛʫ. ɺʠʟʥʘʯʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʙʽʣʢʘ ʚ ʦʙʨʦʙʣʝʥʽʡ ʩʫʩʧʝʥʟʽʾ ʚʠʟʥʘʯʘʣʠ ʨʝʬʨʘʢʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʠʧʫʱʝʥʥʷ: ʧʽʜ ʯʘʩ ʦʙʨʦʙʣʝʥʥʷ ʜʨʽʞʜʞʦʚʦʾ 

ʩʫʩʧʝʥʟʽʾ ʫ ʤʣʠʥʽ ʩʪʽʥʢʠ ʢʣʽʪʠʥ ʨʫʡʥʫʶʪʴʩʷ, ʽ ʚʤʽʩʪ ʢʣʽʪʠʥʠ ʧʽʜ ʜʽʻʶ ʚʽʜʮʝʥʪʨʦʚʠʭ ʩʠʣ 

ʚʠʚʽʣʴʥʷʻʪʴʩʷ ʥʘʟʦʚʥʽ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʫ ʦʙʨʦʙʣʝʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ 

ʚʠʚʽʣʴʥʝʥʦʛʦ ʚʤʽʩʪʫ ʢʣʽʪʠʥʠ, ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʚʤʽʩʪ ʙʽʣʢʘ ʫ ʩʫʩʧʝʥʟʽʾ. ʈʦʟʛʣʷʥʝʤʦ ʷʢ 

ʟʤʽʥʶʚʘʚʩʷ ʚʠʭʽʜ ʙʽʣʢʘ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʫ ʦʙʨʦʙʣʝʥʥʷ (ʈʠʩ. 1): 

 

 
 

ʈʠʩ. 1. ɺʧʣʠʚ ʯʘʩʫ ʦʙʨʦʙʣʝʥʥʷ ʜʨʽʞʜʞʦʚʦʾ ʩʫʩʧʝʥʟʽʾ 

ʫ ʙʽʩʝʨʥʦʤʫ ʤʣʠʥʽ ʥʘ ʚʤʽʩʪ ʚʠʚʽʣʴʥʝʥʦʛʦ ʙʽʣʢʘ 

 

 
ʈʠʩ. 2 

 

 
ʈʠʩ.3 

ʇʦʨʽʚʥʷʻʤʦ ʟʤʽʥʫ ʚʤʽʩʪʫ ʙʽʣʢʘ ʫ ʯʘʩʽ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤʠ ʩʫʩʧʝʥʟʽʾ ʧʽʜ ʦʧʪʠʯʥʠʤ 
ʮʠʬʨʦʚʠʤ ʤʽʢʨʦʩʢʦʧʦʤ. ɿʦʙʨʘʞʝʥʥʷ ʥʘ ʨʠʩ. 2 ʟʘʛʘʣʦʤ ʚʽʜʧʦʚʽʜʘʻ ʯʘʩʫ ʦʙʨʦʙʣʝʥʥʷ ʫ 

ʙʽʩʝʨʥʦʤʫ ʤʣʠʥʽ ʚʽʜ 0 ʜʦ 2 ʭʚ, ʥʘ ʥʴʦʤʫ ʢʣʽʪʠʥʠ ʥʝ ʟʨʫʡʥʦʚʘʥʽ; ʘ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʨʠʩ. 3 

ï ʚʽʜ 6 ʜʦ 10 ʭʚ, ʜʝ ʢʣʽʪʠʥʠ ʟʨʫʡʥʫʚʘʣʠʩʷ, ʮʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʥʝʧʨʘʚʠʣʴʥʦʶ ʬʦʨʤʦʶ 

ʽ ʩʢʫʧʯʝʥʥʷʤ ʫ ʘʛʣʦʤʝʨʘʪʠ. 

ʇʽʩʣʷ 10 ʭʚʠʣʠʥ ʦʙʨʦʙʣʝʥʥʷ ʜʨʽʞʜʞʦʚʦʾ ʩʫʩʧʝʥʟʽʾ ʚʤʽʩʪ ʙʽʣʢʫ ʥʝ ʟʙʽʣʴʰʫʻʪʴʩʷ, 

ʦʪʞʝ, ʧʨʦʮʝʩ ʚʘʨʪʦ ʟʫʧʠʥʠʪʠ ʽ ʥʝ ʚʠʪʨʘʯʘʪʠ ʟʘʡʚʽ ʯʘʩ ʪʘ ʨʝʩʫʨʩʠ. 

ɺʠʩʥʦʚʦʢ. ʆʮʽʥʢʫ ʟʨʫʡʥʦʚʘʥʦʩʪʽ ʢʣʽʪʠʥ ʜʨʽʞʜʞʽʚ ʧʽʜ ʯʘʩ ʦʙʨʦʙʣʝʥʥʷ ʫ ʙʽʩʝʨʥʦʤʫ 

ʤʣʠʥʽ ʤʦʞʥʘ ʨʦʙʠʪʠ ʟʘ ʚʤʽʩʪʦʤ ʚʠʚʽʣʴʥʝʥʦʛʦ ʙʽʣʢʫ. ʎʝʡ ʤʝʪʦʜ ʪʘʢʦʞ ʢʦʨʝʣʶʻ ʽʟ 

ʟʦʙʨʘʞʝʥʥʷʤʠ ʟ ʦʧʪʠʯʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʤʽʢʨʦʩʢʦʧʫʶ, ʧʨʦʪʝ ʮʽ ʟʦʙʨʘʞʝʥʥʷ ʥʝ ʻ 

ʜʦʩʪʘʪʥʴʦ ʽʥʬʦʨʤʘʪʠʚʥʠʤʠ. 

  

0

1

2

3

4

5

6

7

8

9

10

0 2 4 6 8 10

ɺ
ʤ
ʽ
ʩ
ʪ
 
ʙ
ʽ
ʣ
ʢ
ʽ
ʚ
,
 
%
 

ʏʘʩ ʦʙʨʦʙʣʝʥʥʷ ʩʫʩʧʝʥʟʽʾ, ʭʚ



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 
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ɯʥʥʦʚʘʮʽʡʥʽ ʥʘʧʨʷʤʢʠ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʽʚ  ̔ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʩʪʝʨʠʣʽʟʘʮʽʾ ʪʘ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʝʢʩʪʨʘʢʪʽʚ ʟ ʣʽʢʘʨʩʴʢʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ 

 

ɹʦʛʜʘʥ ɼʘʥʶʢ, ʄʠʢʦʣʘ ɼʝʩʠʢ, ʆʣʝʢʩʽʡ ɻʫʙʝʥʷ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʆʜʥʠʤ ʟ ʥʘʧʨʷʤʢʽʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ɸʌɯ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʤʝʪʦʜʽʚ ʧʝʨʝʨʦʙʢʠ. ɼʘʥʠʡ ʥʘʧʨʷʤʦʢ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʝʘʣʽʟʫʚʘʪʠ 
ʧʨʠ ʩʪʝʨʠʣʽʟʘʮʽʾ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʝʢʩʪʨʘʢʪʽʚ ʟ ʣʽʢʘʨʩʴʢʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʚ 

ʚʘʢʫʫʤʥʦʤʫ ʨʝʘʢʪʦʨʽ ʚʠʧʘʨʶʚʘʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩʠ ʽ ʦʙʣʘʜʥʘʥʥʷ ʩʪʝʨʠʣʽʟʘʮʽʾ 

ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʝʢʩʪʨʘʢʪʽʚ ʟ ʣʽʢʘʨʩʴʢʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. ɯʥʥʦʚʘʮʽʡʥʫ ʩʢʣʘʜʦʚʫ 

ʚʠʨʦʙʥʠʮʪʚʘ ʜʦʩʣʽʜʞʝʥʦ ʥʘ ʧʨʠʢʣʘʜʽ ʨʦʟʨʦʙʣʝʥʥʷ ʩʧʦʩʦʙʫ ʽ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʩʪʝʨʠʣʽʟʘʮʽʾ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʝʢʩʪʨʘʢʪʫ ʝʭʽʥʘʮʝʾ ʧʫʨʧʫʨʦʚʦʾ ʚ ʚʘʢʫʫʤʥʦʤʫ ʨʝʘʢʪʦʨʽ 

ʚʠʧʘʨʶʚʘʥʥʷ. ɸʥʘʣʽʟ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ 

ʚʠʟʥʘʯʘʣʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʩʧʦʩʦʙʦʤ ʩʪʝʨʠʣʽʟʘʮʽʾ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʝʢʩʪʨʘʢʪʽʚ ʟ ʣʽʢʘʨʩʴʢʦʾ 
ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʧʨʠ ʷʢʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʘʟʦʪʥʠʡ ʨʝʘʢʪʦʨ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʧʦʨʽʚʥʷʥʥʷ ʜʚʦʭ 

ʤʝʪʦʜʽʚ ʩʪʝʨʠʣʽʟʘʮʽʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʫ ʨʝʘʢʪʦʨʘʭ ʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʚʠʧʘʨʶʚʘʥʥʷ, 

ʘ ʩʘʤʝ: ʚʘʢʫʫʤʥʝ ʚʠʧʘʨʶʚʘʥʥʷ (ʈʠʩ.1.) ʪʘ ʘʟʦʪʥʠʡ ʨʝʘʢʪʦʨ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ (ʈʠʩ.2.), 
ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʧʝʨʝʚʘʛ ʪʘ ʥʝʜʦʣʽʢʽʚ.  

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʝʪʦʜ ʩʪʝʨʠʣʽʟʘʮʽʾ ʪʘ ʢʦʥʮʝʥʪʨʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʚʘʢʫʫʤʥʦʛʦ ʨʝʘʢʪʦʨʘ ʚʠʧʘʨʶʚʘʥʥʷ ʤʘʻ ʪʘʢʽ ʧʝʨʝʚʘʛʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʜʦ ʤʝʪʦʜʫ ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʟʦʪʥʦʛʦ ʨʝʘʢʪʦʨʫ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ: 1) ʚʝʩʴ ʧʨʦʮʝʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 
ʪʝʤʧʝʨʘʪʫʨʠ 40Áʉ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʙʝʨʝʛʪʠ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʪʘ ʦʩʥʦʚʥʽ ʚʽʪʘʤʽʥʥʽ 

ʢʦʤʧʣʝʢʩʠ; 2) ʤʘʻ ʤʝʥʰʽ ʧʠʪʦʤʽ ʚʠʪʨʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʥʘ ʦʜʠʥʠʮʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

(0,35 ʜʦ 1,02 (ʢɺʪ ʛʦʜ) / (ʢʛ/ʛʦʜ)); 3) ʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʩʫʭʦʛʦ ʟʘʣʠʰʢʫ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ 

(40 ʜʦ 25 %); 4) ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʫ ʩʬʝʨʫ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɼʦ ʥʝʜʦʣʽʢʽʚ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ ʤʝʥʰʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 
ɺʠʩʥʦʚʦʢ. ʄʝʪʦʜ ʩʪʝʨʠʣʽʟʘʮʽʾ ʪʘ ʢʦʥʮʝʥʪʨʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʘʢʫʫʤʥʦʛʦ 

ʨʝʘʢʪʦʨʘ ʚʠʧʘʨʶʚʘʥʥʷ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʪʘ  ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ.   

 

 
ʈʠʩ. 1. ʄʝʪʦʜ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʘʢʫʫʤʥʦʛʦ 

ʨʝʘʢʪʦʨʘ ʚʠʧʘʨʶʚʘʥʥʷ. 

ʈʠʩ. 2. ʄʝʪʦʜ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʟʦʪʥʦʛʦ 

ʨʝʘʢʪʦʨʫ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ. 



91st International  scientific conference of young scientist and students  
"Youth scientific achievements to the 21st century nutrition problem solution",  

April , 7ï11, 2025. Book of abstract. Part 2. NUFT, Kyiv. 

43 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʫ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʫʚʘʨʶʚʘʥʥʷ ʞʝʣʝʡʥʠʭ ʤʘʩ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʽʪʘʤʽʥʽʟʦʚʘʥʠʭ ʮʫʢʝʨʦʢ 

 

ʊʝʪʷʥʘ ɿʫʻʚʘ, ʆʣʝʥʘ ʂʦʭʘʥ, ʆʣʝʥʘ ʏʝʧʝʣʶʢ 
ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʫ ʫʚʘʨʶʚʘʥʥʷ ʞʝʣʝʡʥʠʭ ʤʘʩ ʽ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʜʦʚʦʣʴʥʠʪʠ ʧʦʧʠʪ ʥʘ ʷʢʽʩʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʢʦʥʜʠʪʝʨʩʴʢʽ 

ʚʠʨʦʙʠ, ʟʤʝʥʰʠʪʠ ʝʥʝʨʛʦʚʠʪʨʘʪʠ ʪʘ ʚʪʨʘʪʠ ʩʠʨʦʚʠʥʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ 

ʪʝʥʜʝʥʮʽʷʤ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɿʘʩʪʦʩʦʚʘʥʦ ʽʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʤʘʩʠ 

ʚ ʫʚʘʨʶʚʘʣʴʥʦʤʫ ʢʦʪʣʽ ʟ ʷʢʽʨʥʦʶ ʤʽʰʘʣʢʦʶ. ʆʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ï ʛʫʩʪʠʥʘ, ʪʠʩʢ ʽ ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ ʚ ʩʠʩʪʝʤʽ. ɺʘʨʽʘʥʪʠ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʚʽʜʨʽʟʥʷʣʠʩʷ ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ ʤʽʰʘʣʢʠ: 1 ï 48, 2 ï 30 ʽ 3 ï 60 ʦʙ/ʭʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʋ ʚʩʽʭ ʪʨʴʦʭ 
ʚʘʨʽʘʥʪʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʯʘʪʢʦʚʘ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ 

ʨʦʟʧʦʜʽʣʫ ʛʫʩʪʠʥʠ, ʧʦʚ'ʷʟʘʥʘ ʽʟ ʟʦʥʘʣʴʥʠʤ ʭʘʨʘʢʪʝʨʦʤ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ. ɺʘʨʽʘʥʪ 3 ʜʝʤʦʥʩʪʨʫʻ ʥʘʡʙʽʣʴʰ 

ʩʪʘʙʽʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʛʫʩʪʠʥʠ ʥʘʧʨʠʢʽʥʮʽ ʧʨʦʮʝʩʫ, ʱʦ 

ʚʢʘʟʫʻ ʥʘ ʢʨʘʱʫ ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʢʦʤʧʦʥʝʥʪʽʚ 

ʩʫʤʽʰʽ.  

ʋ ʪʨʴʦʭ ʚʘʨʽʘʥʪʘʭ ʪʠʩʢ ʧʦʩʪʫʧʦʚʦ ʟʤʽʥʶʻʪʴʩʷ, ʘʣʝ 

ʣʠʰʝ ʫ ʚʘʨʽʘʥʪʽ 3 ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʡʦʛʦ ʧʣʘʚʥʝ ʧʘʜʽʥʥʷ 

ʙʝʟ ʟʥʘʯʥʠʭ ʧʽʢʽʚ ʘʙʦ ʥʝʩʪʘʙʽʣʴʥʦʩʪʝʡ. ʉʪʘʙʽʣʽʟʘʮʽʷ 

ʪʠʩʢʫ ʚ ʢʽʥʮʽ ʛʦʚʦʨʠʪʴ ʧʨʦ ʩʪʘʙʽʣʴʥʠʡ ʧʦʪʽʢ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʡʚʠʭ ʚʪʨʘʪ ʝʥʝʨʛʽʾ.  

ʋ ʚʘʨʽʘʥʪʽ 1 ʽ 2 ʰʚʠʜʢʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʽʟʢʠʤʠ ʧʽʢʘʤʠ, ʱʦ ʤʦʞʝ ʩʚʽʜʯʠʪʠ 
ʧʨʦ ʣʦʢʘʣʴʥʽ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ ʘʙʦ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʧʝʨʝʤʽʰʫʚʘʥʥʷ. ɺʘʨʽʘʥʪ 3 ʤʘʻ ʙʽʣʴʰ 

ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʰʚʠʜʢʦʩʪʽ, ʭʦʯʘ ʧʽʢʠ ʪʘʢʦʞ ʧʨʠʩʫʪʥʽ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʥʘʩʣʽʜʢʦʤ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʙʘʣʘʥʩʫ ʤʽʞ ʪʫʨʙʫʣʝʥʪʥʽʩʪʶ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʶ ʧʦʪʦʢʫ.  

ɸʥʘʣʽʟ ʚʘʨʽʘʥʪʽʚ. 1. ʂʦʣʠʚʘʥʥʷ ʛʫʩʪʠʥʠ ʪʘ ʰʚʠʜʢʦʩʪʽ ʻ  ʟʥʘʯʥʠʤʠ, ʱʦ ʚʢʘʟʫʻ ʥʘ 

ʟʦʥʠ ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ. ɽʥʝʨʛʝʪʠʯʥʽ ʚʠʪʨʘʪʠ ʯʝʨʝʟ ʚʠʩʦʢʽ ʧʽʢʠ ʰʚʠʜʢʦʩʪʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʱʠʤʠ ʟʘ ʦʧʪʠʤʘʣʴʥʽ. 2. ʇʦʢʨʘʱʝʥʠʡ ʨʦʟʧʦʜʽʣ ʛʫʩʪʠʥʠ, ʘʣʝ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʜʤʽʨʥʠʡ ʩʧʘʜ ʪʠʩʢʫ ʡ ʜʝʷʢʽ ʢʦʣʠʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ, ʱʦ ʚʢʘʟʫʻ ʥʘ 

ʥʝʨʘʮʽʦʥʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʧʦʪʦʢʫ. 3. ʅʘʡʢʨʘʱʠʡ ʨʝʟʫʣʴʪʘʪ ʟʘ ʚʩʽʤʘ ʧʘʨʘʤʝʪʨʘʤʠ: 

ʰʚʠʜʢʝ ʩʪʘʙʽʣʽʟʫʚʘʥʥʷ ʛʫʩʪʠʥʠ, ʨʽʚʥʦʤʽʨʥʝ ʟʤʝʥʰʝʥʥʷ ʪʠʩʢʫ, ʦʧʪʠʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ 

ʰʚʠʜʢʦʩʪʽ (ʽʥʪʝʥʩʠʚʥʠʡ, ʙʝʟ ʥʘʜʣʠʰʢʦʚʠʭ ʧʽʢʽʚ). ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʝ ʟʤʽʰʫʚʘʥʥʷ 

ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʪʨʘʪʘʤʠ ʝʥʝʨʛʽʾ. ʎʝʡ ʚʘʨʽʘʥʪ ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʚ ʨʝʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʷʢ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʡ ʪʘ ʟ ʷʢʽʩʥʠʤ ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ.  
ɺʠʩʥʦʚʦʢ. ɾʝʣʝʡʥʽ ʚʽʪʘʤʽʥʠ, ʚʠʛʦʪʦʚʣʝʥʽ ʟʘ ʚʜʦʩʢʦʥʘʣʝʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, 

ʟʙʘʛʘʯʫʶʪʴʩʷ ʥʝ ʣʠʰʝ ʪʨʘʜʠʮʽʡʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ (ʚʽʪʘʤʽʥʠ A, C, D, E), ʘʣʝ ʡ 

ʥʘʪʫʨʘʣʴʥʠʤʠ ʜʦʙʘʚʢʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʬʨʫʢʪʦʚʽ ʩʦʢʠ, ʷʢʽ ʧʽʜʚʠʱʫʶʪʴ ʙʽʦʣʦʛʽʯʥʫ 

ʮʽʥʥʽʩʪʴ ʽ ʧʦʢʨʘʱʫʶʪʴ ʩʤʘʢʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʜʝʤʦʥʩʪʨʫʶʪʴ 

ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʫʜʦʩʢʦʥʘʣʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʞʝʣʝʡʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ 

ʧʨʦʜʫʢʮʽʶ ʟ ʚʠʩʦʢʦʶ ʜʦʜʘʥʦʶ ʚʘʨʪʽʩʪʶ. 

 

  

 
ʄʦʜʝʣʴ ʚʘʨʠʣʴʥʦʛʦ ʢʦʪʣʘ 



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 
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ɺʧʣʠʚ ʪʠʧʫ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʫʡʥʫʚʘʥʥʷ ʢʣʽʪʠʥ 
ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʙʽʩʝʨʥʦʤʫ ʤʣʠʥʽ 

 
ʂʦʩʪʷʥʪʠʥ ʆʤʝʣʷʥʝʥʢʦ, ɼʤʠʪʨʦ ʆʩʘʜʯʠʡ, ʂʘʪʝʨʠʥʘ ɻʨʽʥʽʥʛ, ʆʣʝʢʩʽʡ ɻʫʙʝʥʷ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 
 

ɺʩʪʫʧ. ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ ï ʚʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʚʠʜʫ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʙʽʩʝʨʥʦʛʦ 
ʤʣʠʥʘ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʫʡʥʫʚʘʥʥʷ ʢʣʽʪʠʥ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʫʻʤʦ ʨʫʡʥʫʚʘʥʥʷ ʢʣʽʪʠʥ ʜʨʽʞʜʞʽʚ ʫ ʚʦʜʷʥʽʡ 
ʩʫʩʧʝʥʟʽʾ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 40 ʛʨʘʤ ʜʨʽʞʜʞʽʚ ʧʨʝʩʦʚʘʥʠʭ ʥʘ 100 ʛʨʘʤ ʚʦʜʠ. ʈʫʡʥʫʚʘʥʥʷ 
ʧʨʦʚʦʜʠʤʦ ʫ ʙʽʩʝʨʥʦʤʫ ʤʣʠʥʽ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʪʠʧʫ ʧʝʨʽʦʜʠʯʥʦʾ ʜʽʾ. ʈʦʙʦʯʽ ʦʨʛʘʥʠ ï
ʢʣʘʩʠʯʥʽ ʜʠʩʢʦʚʽ ʪʘ ʧʘʣʴʮʝʚʽ. ɹʽʩʝʨ ʩʢʣʷʥʠʡ, ʜʽʘʤʝʪʨʦʤ 0,5ʤʤ. ʈʫʡʥʫʚʘʥʥʷ ʦʮʽʥʶʚʘʣʠ 
ʟʘ ʟʦʙʨʘʞʝʥʥʷʤʠ ʧʽʜʬʘʨʙʦʚʘʥʦʾ ʩʫʩʧʝʥʟʽʾ ʟʨʫʡʥʦʚʘʥʠʭ ʜʨʽʞʜʞʽʚ  ʥʘ  ʦʧʪʠʯʥʦʤʫ 
ʮʠʬʨʦʚʦʤʫ ʤʽʢʨʦʩʢʦʧʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʉʧʦʩʪʝʨʽʛʘʣʘʩʷ ʪʘʢʽ ʝʪʘʧʠ ʟʤʽʥʠ ʟʦʙʨʘʞʝʥʴ 
ʟʨʫʡʥʦʚʘʥʦʩʪʽ ʢʣʽʪʠʥ: 

1. ʂʣʽʪʠʥʠ ʧʨʘʚʠʣʴʥʦʾ, ʟʣʝʛʢʘ ʦʚʘʣʴʥʦʾ ʬʦʨʤʠ ʟ ʯʽʪʢʦ ʚʠʜʠʤʦʶ ʩʪʽʥʢʦʶ ʽ 
ʙʨʫʥʴʢʦʶ. ʌʦʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ï ʟʣʝʛʢʘ ʙʣʘʢʠʪʥʠʡ ʨʽʚʥʦʤʽʨʥʠʡ. 
ʌʦʥ ʢʣʽʪʠʥʠ ʤʦʣʦʯʥʦ-ʙʽʣʠʡ. 

2. ʂʦʣʽʨ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʨʫʡʥʦʚʘʥʠʭ ʢʣʽʪʠʥ ʧʽʜʬʘʨʙʫʚʘʚʩʷ ʽ ʩʪʘʚ 
ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʪʝʤʥʦ-ʩʠʥʽʤ. ɽʪʘʧ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʫʞʝ ʰʚʠʜʢʦ ʽ ʥʝʨʽʚʥʦʤʽʨʥʦ ʫ 
ʯʘʩʽ ʧʨʦʭʦʜʠʚ, ʡʤʦʚʽʨʥʦ, ʯʝʨʝʟ ʤʠʪʪʻʚʝ ʚʠʪʽʢʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 
ʟʨʫʡʥʦʚʘʥʦʾ ʢʣʽʪʠʥʠ ʜʨʽʞʜʞʽʚ ʧʽʜ ʜʽʻʶ ʚʽʜʮʝʥʪʨʦʚʠʭ ʩʠʣ. 

3. ʂʣʽʪʠʥʠ ʟʥʦʚʫ ʩʪʘʚʘʣʠ ʩʚʽʪʣʠʤʠ, ʩʪʽʥʢʠ ʚʠʛʣʷʜʘʣʠ ʙʽʣʴʰ ʪʦʥʢʠʤʠ, ʬʦʨʤʘ 
ʢʣʽʪʠʥʥʦʾ ʩʪʨʫʢʪʫʨʠ ʩʪʘʚʘʣʘ ʥʝʧʨʘʚʠʣʴʥʦʶ, ʥʘʡʯʘʩʪʽʰʝ ʚʠʜʦʚʞʝʥʦʶ, ʢʣʽʪʠʥʠ 
ʩʢʫʧʯʫʚʘʣʠʩʷ ʽ ʟʣʠʧʘʣʠʩʷ ʫ ʘʛʣʦʤʝʨʘʪʠ. ʅʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʚ ʟʦʥʽ 
ʩʢʫʧʯʝʥʴ ʢʣʽʪʠʥʠ ʽʟ ʨʽʚʥʦʤʽʨʥʦʛʦ ʣʝʛʢʦʙʣʘʢʠʪʥʦʛʦ ʩʪʘʚʘʣʦ ʥʝʨʽʚʥʦʤʽʨʥʦ 
ʪʝʤʥʦʩʠʥʽʤ. ʁʤʦʚʽʨʥʦ, ʢʣʽʪʠʥʘ ʟʨʫʡʥʫʚʘʣʘʩʷ, ʾʾ ʚʤʽʩʪ ʧʽʜ ʜʽʻʙ ʚʽʜʮʝʥʪʨʦʚʠʭ 
ʩʠʣ ʚʠʪʽʢ ʥʘʟʦʚʥʽ, ʩʦʨʙʫʻ ʫ ʩʝʙʝ ʙʘʨʚʥʠʢ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʣʠʧʘʥʴ ʢʣʽʪʠʥ. 

4. ʉʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʬʨʘʛʤʝʥʪʠ ʢʣʽʪʠʥ ʥʝʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ ʪʘ ʢʣʽʪʠʥʥʝ ʩʤʽʪʪʷ 
ʚʩʝʨʝʜʠʥʽ ʦʢʨʝʤʠʭ ʥʝʨʽʚʥʦʤʽʨʥʦ ʩʠʥʽʭ ʩʢʫʧʯʝʥʴ.  

ʈʦʟʛʣʷʥʝʤʦ, ʫ ʷʢʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʥʘʩʪʘʻ ʢʦʞʝʥ ʟ ʝʪʘʧʽʚ (ʊʘʙʣʠʮʷ 1). 
ʊʘʙʣʠʮʷ 1 

 

ɽʪʘʧ 
ʏʘʩ ʥʘʩʪʘʥʥʷ ʝʪʘʧʫ, ʭʚ 

ɼʠʩʢʦʚʽ ʨʦʙʦʯʽ ʦʨʛʘʥʠ ʇʘʣʴʮʝʚʽ ʨʦʙʦʯʽ ʦʨʛʘʥʠ 
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ʆʪʞʝ, ʨʫʡʥʫʚʘʥʥʷ ʢʣʽʪʠʥ ʧʘʣʴʮʝʚʠʤʠ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʚʠʜʰʝ 

ʧʦʨʽʚʥʷʥʦ ʟ ʜʠʩʢʦʚʠʤʠ. ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʜʦʜʘʪʢʦʚʠʤʠ ʥʘʧʨʫʞʝʥʥʷʤʠ ʩʪʠʩʢʘʥʥʷ 
ʚʥʘʩʣʽʜʦʢ ʚʜʘʚʣʶʚʘʥʥʷ ʙʽʩʝʨʫ ʧʘʣʴʮʷʤʠ. 

ɿʘʫʚʘʞʠʤʦ, ʪʦʯʥʽʩʪʴ ʘʥʘʣʽʟʫ ʟʦʙʨʘʞʝʥʴ ʥʠʟʴʢʘ, ʪʘʢ ʷʢ ʩʪʫʧʽʥʴ ʟʨʫʡʥʦʚʘʥʦʩʪʽ 
ʢʣʽʪʠʥ ʥʝ ʨʽʚʥʦʤʽʨʥʠʡ ʽ ʢʦʞʝʥ ʝʪʘʧ ʤʘʻ ʚʝʣʠʢʠʡ ʨʦʟʢʠʜ ʟʘ ʯʘʩʦʤ. ɿʘʟʥʘʯʠʤʦ, ʱʦ 
ʧʘʣʴʮʝʚʽ ʨʦʙʦʯʽ ʦʨʛʘʥʠ ʰʚʠʜʰʝ ʨʫʡʥʫʶʪʴ ʙʽʩʝʨ ʚ ʧʦʨʽʚʥʷʥʦ ʟ ʜʠʩʢʦʚʠʤʠ. ʎʝ ʧʦʪʨʝʙʫʻ 
ʜʦʜʘʪʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɺʠʩʥʦʚʦʢ. ʇʘʣʴʮʝʚʽ ʨʦʙʦʯʽ ʦʨʛʘʥʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʜʣʷ ʨʫʡʥʫʚʘʥʥʷ 
ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʙʽʩʝʨʥʦʤʫ ʤʣʠʥʽ.  
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ʆʮʽʥʢʘ ʟʨʫʡʥʦʚʘʥʦʩʪʽ ʢʣʽʪʠʥ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʽʜ ʯʘʩ ʦʙʨʦʙʣʝʥʥʷ ʫ ʙʽʩʝʨʥʦʤʫ 

ʤʣʠʥʽ 

 
ʂʦʩʪʷʥʪʠʥ ʆʤʝʣʷʥʝʥʢʦ1, ʄʘʢʩʠʤ ʂʘʩʠʥʶʢ1, ʁʦʥʫʮ ɸʚʨʘʤʽʘ2, ʆʣʝʢʩʽʡ ɻʫʙʝʥʷ1 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʋʥʽʚʝʨʩʠʪʝʪ çʐʪʝʬʘʥ ʯʝʣ ʄʘʨʝè, ʉʫʯʘʚʘ, ʈʫʤʫʥʽʷ 

 

ɺʩʪʫʧ. ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʦʙʨʦʙʣʝʥʥʷ ʢʣʽʪʠʥ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʥʘ ʙʽʩʝʨʥʦʤʫ ʤʣʠʥʽ 

ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʰʚʠʜʢʦʾ ʦʮʽʥʢʠ ʾʭ ʟʨʫʡʥʦʚʘʥʦʩʪʽ. ʈʦʟʛʣʷʥʝʤʦ ʦʜʠʥ ʽʟ ʤʝʪʦʜʽʚ 

ʘʥʘʣʽʟʫ ʟʦʙʨʘʞʝʥʴ ʧʽʜ ʦʧʪʠʯʥʠʤ ʮʠʬʨʦʚʠʤ ʤʽʢʨʦʩʢʦʧʦʤ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʂʣʽʪʠʥʠ ʜʨʽʞʜʞʽʚ ʫ ʚʦʜʥʽʡ ʩʫʩʧʝʥʟʽʾ ʨʫʡʥʫʚʘʣʠ ʥʘ 

ʙʽʩʝʨʥʦʤʫ ʤʣʠʥʽ, ʘʥʘʣʽʟʫʚʘʣʠʩʷ ʟʦʙʨʘʞʝʥʥʷ ʧʽʜʬʘʨʙʦʚʘʥʠʭ ʟʨʘʟʢʽʚ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ. 

ʆʨʠʛʽʥʘʣʴʥʝ ʟʙʽʣʴʰʝʥʥʷ ï 400, ʧʨʠ ʮʴʦʤʫ ʚʙʫʜʦʚʘʥʘ ʢʘʤʝʨʘ ʟʙʽʣʴʰʫʻ ʟʦʙʨʘʞʝʥʥʷ ʽ 

ʚʠʚʦʜʠʪʴ ʥʘ ʝʢʨʘʥ. ʆʨʽʻʥʪʦʚʥʝ ʩʫʤʘʨʥʝ ʟʙʽʣʴʰʝʥʥʷ ï  2000, 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʈʦʟʤʽʨ ʢʣʽʪʠʥ ʥʘ ʝʢʨʘʥʽ ʤʦʥʽʪʦʨʫ ʙʫʚ ʙʣʠʟʴʢʦ 1ʩʤ. 

ʂʣʽʪʠʥʠ ʤʘʣʠ ʯʽʪʢʽ ʦʙʨʠʩʠ, ʨʦʟʨʽʟʥʷʚʩʷ ʬʦʥ ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ ʩʝʨʝʜʦʚʠʱ. 

ʉʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʪʘʢʽ ʝʪʘʧʠ ʨʫʡʥʫʚʘʥʥʷ: 
1. ʂʣʽʪʠʥʠ ʧʨʘʚʠʣʴʥʦʾ, ʟʣʝʛʢʘ ʦʚʘʣʴʥʦʾ ʬʦʨʤʠ ʟ ʯʽʪʢʦ ʚʠʜʠʤʦʶ ʩʪʽʥʢʦʶ ʽ ʙʨʫʥʴʢʦʶ. 
ʌʦʥ ʩʝʨʝʜʦʚʠʱʘ ʽ ʢʣʽʪʠʥ ï ʩʚʽʪʣʠʡ, ʟʣʝʛʢʘ ʙʣʘʢʠʪʥʠʡ, ʨʽʚʥʦʤʽʨʥʠʡ (ʨʠʩ. 1).  

2. ʂʦʣʽʨ ʦʢʨʝʤʠʭ ʢʣʽʪʠʥ ʧʽʜʬʘʨʙʫʚʘʚʩʷ ʽ ʩʪʘʚ ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʪʝʤʥʦ-ʩʠʥʽʤ (ʨʠʩ. 2).  
3. ʂʣʽʪʠʥʠ ʟʥʦʚʫ ʩʪʘʚʘʣʠ ʩʚʽʪʣʠʤʠ, ʩʪʽʥʢʠ ʚʠʛʣʷʜʘʣʠ ʙʽʣʴʰ ʪʦʥʢʠʤʠ, ʬʦʨʤʘ 
ʢʣʽʪʠʥʥʦʾ ʩʪʨʫʢʪʫʨʠ ʩʪʘʚʘʣʘ ʥʝʧʨʘʚʠʣʴʥʦʶ, ʥʘʡʯʘʩʪʽʰʝ ʚʠʜʦʚʞʝʥʦʶ, ʢʣʽʪʠʥʠ 
ʩʢʫʧʯʫʚʘʣʠʩʷ ʽ ʟʣʠʧʘʣʠʩʷ ʫ ʘʛʣʦʤʝʨʘʪʠ. ʅʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʚ ʟʦʥʽ ʩʢʫʧʯʝʥʴ 
ʢʣʽʪʠʥʠ ʩʪʘʚʘʣʦ ʥʝʨʽʚʥʦʤʽʨʥʦ ʩʠʥʽʤ. ʁʤʦʚʽʨʥʦ, ʢʣʽʪʠʥʘ ʟʨʫʡʥʫʚʘʣʘʩʷ, ʾʾ ʚʤʽʩʪ ʧʽʜ 
ʜʽʻʶ ʚʽʜʮʝʥʪʨʦʚʠʭ ʩʠʣ ʚʠʪʽʢ ʥʘʟʦʚʥʽ, ʩʦʨʙʫʻ ʙʘʨʚʥʠʢ ʽ ʟʣʠʧʘ ̒ʢʣʽʪʠʥʠ (ʨʠʩ. 3). 

4. ʉʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʬʨʘʛʤʝʥʪʠ ʢʣʽʪʠʥ ʥʝʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ ʪʘ ʢʣʽʪʠʥʥʝ ʩʤʽʪʪʷ 
ʚʩʝʨʝʜʠʥʽ ʦʢʨʝʤʠʭ ʥʝʨʽʚʥʦʤʽʨʥʦ ʩʠʥʽʭ ʩʢʫʧʯʝʥʴ (ʨʠʩ. 4).  
 

       
ʈʠʩ. 1                               ʈʠʩ. 2                           ʈʠʩ. 3                            ʈʠʩ. 4 

 

ɿʚʝʨʥʝʤʦ ʫʚʘʛʫ ʥʘ ʜʨʫʛʠʡ ʝʪʘʧ. ɺʽʥ ʧʨʦʭʦʜʠʪʴ ʥʝʨʽʚʥʦʤʽʨʥʦ, ʟʘʟʚʠʯʘʡ ʣʠʰʝ 
ʜʝʢʽʣʴʢʘ ʢʣʽʪʠʥ ʥʘ ʟʦʙʨʘʞʝʥʥʽ ʩʪʘʣʠ ʩʠʥʽʤʠ. ʁʤʦʚʽʨʥʦ, ʢʦʣʠ ʦʧʦʣʦʥʢʘ ʢʣʽʪʠʥʠ 

ʟʨʫʡʥʫʚʘʣʘʩʷ, ʙʘʨʚʥʠʢ ʧʨʦʥʠʢʘʻ ʚ ʢʣʽʪʠʥʫ ʽ ʬʘʨʙʫʻ ʚʥʫʪʨʽʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ɼʘʣʽ, ʜʫʞʝ 

ʰʚʠʜʢʦ, ʧʽʜ ʜʽʻʶ ʚʽʜʮʝʥʪʨʦʚʠʭ ʩʠʣ, ʧʽʜʬʘʨʙʦʚʘʥʠʡ ʚʤʽʩʪ ʢʣʽʪʠʥʠ ʚʠʚʽʣʴʥʷʻʪʴʩʷ ʥʘ 

ʟʦʚʥʽ, ʽ ʢʦʣʽʨ ʢʣʽʪʠʥʠ ʟʥʦʚʫ ʩʪʘʻ ʩʚʽʪʣʠʤ. ʆʪʞʝ, ʢʦʣʠ ʥʘ ʟʦʙʨʘʞʝʥʥʷʭ ʟʥʠʢʘʶʪʴ 

ʧʽʜʬʘʨʙʦʚʘʥʽ ʢʣʽʪʠʥʠ, ʽ ʾʭ ʬʦʨʤʘ ʩʪʘʻ ʥʝʧʨʘʚʠʣʴʥʦ, ʪʦ ʤʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʦʙʦʣʦʥʢʘ 

ʚʩʽʭ ʢʣʽʪʠʥ ʟʨʫʡʥʫʚʘʣʘʩʷ, ʽ ʧʨʦʮʝʩ ʚʘʨʪʦ ʟʘʢʽʥʯʠʪʠ. 

ʄʝʪʦʜ ʦʮʽʥʢʠ ʤʘʻ ʥʝʜʦʣʽʢʠ: ʟʘ ʦʜʥʘʢʦʚʠʭ ʫʤʦʚ ʙʫʚ ʚʝʣʠʢʠʡ ʨʦʟʢʠʜ ʫ ʪʨʠʚʘʣʦʩʪʽ 

ʝʪʘʧʽʚ. ʅʝ ʟʨʦʟʫʤʽʣʦ, ʫ ʷʢʠʡ ʤʦʤʝʥʪ ʟʘʚʝʨʰʠʪʠ ʧʨʦʮʝʩ ʨʫʡʥʫʚʘʥʥʷ. ɼʣʷ ʢʣʽʪʠʥ ʜʝʷʢʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʥʘʧʨʠʢʣʘʜ, ʚʦʜʦʨʦʩʪʽ ʭʣʦʨʝʣʠ, ʤʝʪʦʜ ʻ ʥʝʜʦʩʪʘʪʥʴʦ ʽʥʬʦʨʤʘʪʠʚʥʠʤ 

ʯʝʨʝʟ ʟʤʠʥʘʥʥʷ, ʩʢʫʧʯʝʥʥʷ ʽ ʥʝʯʽʪʢʦʩʪʽ ʝʣʝʤʝʥʪʽʚ, ʫʪʚʦʨʝʥʥʷ ʥʝʯʽʪʢʦʾ çʂʘʰʽè.  

ɺʠʩʥʦʚʦʢ. ʄʝʪʦʜ ʦʮʽʥʢʠ ʘʥʘʣʽʟʫ ʟʨʫʡʥʦʚʘʥʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʟʦʙʨʘʞʝʥʴ ʚʽʜ 
ʦʧʪʠʯʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʤʽʢʨʦʩʢʦʧʘ ʻ ʰʚʠʜʢʠʤ, ʘʣʝ ʡʦʛʦ ʪʦʯʥʽʩʪʴ ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚʠ. 

ʄʝʪʦʜ ʻ ʚʽʜʥʦʩʥʠʤ ʽ ʥʝ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʢʦʥʢʨʝʪʥʝ ʟʥʘʯʝʥʥʷ ʟʨʫʡʥʦʚʘʥʦʩʪʽ. 



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 
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ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʚʠʨʦʙʽʚ ʫ ʨʦʪʦʨʥʽʡ ʤʘʰʠʥʽ 

ʧʨʝʩʫʚʘʥʥʷ ʪʘʙʣʝʪʦʢ 

 

ɼʤʠʪʨʦ ɼʫʜʢʦ, ʆʣʝʢʩʘʥʜʨ ʏʝʧʝʣʶʢ, ʆʣʝʥʘ ʏʝʧʝʣʶʢ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

 

ɺʩʪʫʧ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʤʝʪʦʜʦʤ ʧʝʨʝʪʚʦʨʝʥʥʷ ʘʢʪʠʚʥʠʭ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ 

ʽʥʛʨʝʜʽʻʥʪʽʚ ʫ ʟʨʫʯʥʫ ʜʣʷ ʩʧʦʞʠʚʘʯʘ ʬʦʨʤʫ ʻ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘʙʣʝʪʦʢ, ʷʢʽ ʬʦʨʤʫʶʪʴʩʷ 
ʥʘ ʩʧʝʮʽʘʣʴʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʪʦʨʥʦʛʦ ʪʘʙʣʝʪʢʦʚʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʥʝʦʙʭʽʜʥʝ ˇʨʫʥʪʦʚʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 

ʘʩʧʝʢʪʽʚ ʡʦʛʦ ʨʦʙʦʪʠ, ʟʦʢʨʝʤʘ ʘʥʘʣʽʟʫ ʤʝʭʘʥʽʟʤʫ ʧʨʝʩʫʚʘʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʪʘʙʣʝʪʦʢ ʥʘ 

ʨʦʪʦʨʥʦʤʫ ʪʘʙʣʝʪʢʦʚʦʤʫ ʧʨʝʩʽ. ɺ ʧʨʦʛʨʘʤʽ SolidWorks 2020 ʙʫʣʦ ʩʪʚʦʨʝʥʦ 3-D ʤʦʜʝʣ ̔

ʜʝʪʘʣʝʡ ʪʘ ʾʭ ʩʢʣʘʜʘʥʥʷ. ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʚʠʢʦʨʠʩʪʘʥʦ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ 

Altair EDEM, ʚ ʷʢʦʤʫ ʨʝʘʣʽʟʦʚʘʥʦ ʤʝʪʦʜ ʜʠʩʢʨʝʪʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʎʝʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ 

ʜʝʪʘʣʴʥʫ ʩʠʤʫʣʷʮʽʶ ʚʟʘʻʤʦʜʽʾ ʯʘʩʪʠʥʦʢ ʧʦʨʦʰʢʫ ʟ ʝʣʝʤʝʥʪʘʤʠ ʦʙʣʘʜʥʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɻʝʦʤʝʪʨʠʯʥʽ ʤʦʜʝʣʽ ʩʪʚʦʨʝʥʽ ʫ SolidWorks, ʘ ʧʨʦʮʝʩ 

ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʤʦʜʝʣʴʦʚʘʥʦ ʫ Altair EDEM (ʨʠʩ. 1). 

  
 

                ͊         ͋                                                   ͍
ʈʠʩ. 1. ʄʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʪʘʙʣʝʪʦʢ: 

ʘ ï 3D ʤʦʜʝʣʴ ʧʨʝʩʫʶʯʦʛʦ ʚʫʟʣʘ ʪʘʙʣʝʪʧʨʝʩʫ Fette 2200i ʫ ʧʨʦʛʨʘʤʽ SolidWorks;  
ʙ ï ʤʦʜʝʣʴ ʧʨʝʩʫʶʯʦʛʦ ʚʫʟʣʘ ʪʘʙʣʝʪʧʨʝʩʫ ʫ Altair EDEM; ʚ ï ʨʫʭ ʥʠʞʥʴʦʛʦ ʧʫʘʥʩʦʥʫ 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʪʦʯʥʦ ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ 

ʧʨʝʩʫʚʘʥʥʷ, ʪʘʢʽ ʷʢ: ʪʠʩʢ ʥʘ ʧʫʘʥʩʦʥʠ ï ʚʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʪʠʩʢʫ, ʷʢʠʡ ʥʝʦʙʭʽʜʥʦ 

ʟʘʩʪʦʩʫʚʘʪʠ ʜʦ ʧʦʨʦʰʢʦʚʦʾ ʩʫʤʽʰʽ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʱʽʣʴʥʦʩʪʽ ʪʘʙʣʝʪʢʠ, ʙʝʟ 
ʨʠʟʠʢʫ ʾʾ ʜʝʬʦʨʤʘʮʽʾ ʘʙʦ ʨʫʡʥʫʚʘʥʥʷ; ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʨʦʪʦʨʘ ï ʦʧʪʠʤʘʣʴʥʠʡ 

ʚʠʙʽʨ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʨʦʪʦʨʘ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʝ ʥʘʧʦʚʥʝʥʥʷ ʤʘʪʨʠʮʴ 

ʧʦʨʦʰʢʦʤ ʽ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʨʦʮʝʩʫ ʧʨʝʩʫʚʘʥʥʷ; ʯʘʩ ʧʨʝʩʫʚʘʥʥʷ ï ʪʦʯʥʠʡ 

ʨʦʟʨʘʭʫʥʦʢ ʯʘʩʫ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʘʙʣʝʪʢʠ, ʜʦʟʚʦʣʷʻ ʤʽʥʽʤʽʟʫʚʘʪʠ 

ʢʽʣʴʢʽʩʪʴ ʜʝʬʝʢʪʽʚ ʽ ʟʥʠʟʠʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʙʣʘʜʥʘʥʥʷ; ʯʘʩʪʦʪʘ ʚʟʘʻʤʦʜʽʡ ʧʫʘʥʩʦʥʽʚ 

ï ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʟʧʦʜʽʣʫ ʧʦʨʦʰʢʫ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦʛʦ ʪʠʩʢʫ. ʎʽ ʧʘʨʘʤʝʪʨʠ 

ʤʘʶʪʴ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʧʨʝʩʘ - ʜʦʩʷʛʥʝʥʥʷ 

ʩʪʘʙʽʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. 

ɺʠʩʥʦʚʦʢ. ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʦʙʤʝʞʫʶʪʴ ʩʪʘʙʽʣʴʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ 

ʪʘʙʣʝʪʦʢ, ʻ ʟʘʣʝʞʥʽʩʪʴ ʪʦʯʥʦʩʪʽ ʜʦʟʫʚʘʥʥʷ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʪʘʙʣʝʪʫʚʘʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ ʜʘʣʠ ʟʤʦʛʫ ʥʝ ʣʠʰʝ ʚʠʷʚʠʪʠ ʢʣʶʯʦʚʽ ʯʠʥʥʠʢʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʟʘʧʦʚʥʝʥʥʷ ʤʘʪʨʠʮʴ ʽ ʷʢʽʩʪʴ ʢʽʥʮʝʚʦʛʦ ʚʠʨʦʙʫ, ʘ ʡ ʟʘʧʨʦʧʦʥʫʚʘʪʠ 
ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʤʝʭʘʥʽʟʤʫ 

ʧʨʝʩʫʚʘʥʥʷ. 
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ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʩʝʧʘʨʘʮʽʡʥʦʛʦ ʧʨʠʩʪʨʦʶ ʙʽʩʝʨʥʦʛʦ ʤʣʠʥʘ 

 

ʂʠʨʠʣʦ ʂʦʟʠʮʴʢʠʡ, ʂʦʩʪʷʥʪʠʥ ʆʤʝʣʷʥʝʥʢʦ, ʂʘʪʝʨʠʥʘ ɻʨʽʥʽʥʛ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɯʥʥʦʚʘʮʽʡʥʽ ʙʽʩʝʨʥʽ ʤʣʠʥʠ ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ ʧʝʨʝʜʙʘʯʘʶʪʴ ʥʘʷʚʥʽʩʪʴ 

ʧʨʠʩʪʨʦʶ ʜʣʷ ʚʽʜʜʽʣʝʥʥʷ ʩʫʩʧʝʥʟʽʾ ʚʽʜ ʙʽʩʝʨʫ. ɺʽʜʮʝʥʪʨʦʚʠʡ ʩʝʧʘʨʘʪʦʨ ʙʽʩʝʨʫ ʻ 

ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʧʦʨʽʚʥʷʥʦ ʽʟ ʱʽʣʴʦʚʠʤ ʘʙʦ ʧʘʪʨʦʥʥʠʤ. 
ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʈʦʟʨʦʙʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʩʝʧʘʨʘʪʦʨʘ ʚʽʜʮʝʥʪʨʦʚʦʛʦ ʪʠʧʫ 

ʜʣʷ ʙʽʩʝʨʥʦʛʦ ʤʣʠʥʘ ʽ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʡʦʛʦ ʨʦʙʦʪʠ ʧʨʦʚʝʜʝʥʦ ʥʘ ʘʥʘʣʽʟʽ ʟʨʘʟʢʽʚ 

ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʪʝʦʨʽʾ ʦʩʘʜʞʝʥʥʷ ʯʘʩʪʠʥʦʢ ʩʫʩʧʝʥʟʽʾ ʫ ʚʽʜʮʝʥʪʨʦʚʦʤʫ ʧʦʣʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʉʝʧʘʨʘʪʦʨ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʢʦʣʝʩʘ, 

ʥʘʩʘʜʞʝʥʦʛʦ ʥʘ ʧʫʩʪʦʪʽʣʠʡ ʨʦʪʦʨ ʙʽʩʝʨʥʦʛʦ ʤʣʠʥʘ. ʅʘ ʟʦʚʥʽʰʥʽʡ ʮʠʣʽʥʜʨʠʯʥʽʡ 

ʧʦʚʝʨʭʥʽ ʢʦʣʝʩʘ ʚʠʨʽʟʘʥʽ ʚʽʢʥʘ, ʫ ʷʢʽ ʧʦʪʨʘʧʣʷʻ ʩʫʩʧʝʥʟʽʷ ʟ ʧʦʜʨʽʙʥʝʥʠʤ ʧʨʦʜʫʢʪʦʤ ʘʙʦ 

ʟʨʫʡʥʦʚʘʥʠʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ, ʽ ʚʽʜʚʦʜʠʪʴʩʷ ʯʝʨʝʟ ʧʫʩʪʦʪʽʣʠʡ ʨʦʪʦʨ. 

ʐʚʠʜʢʽʩʪʴ ʦʩʘʜʞʝʥʥʷ ʯʘʩʪʠʥʦʢ ʫ ʛʨʘʚʽʪʘʮʽʡʥʦʤʫ ʽ ʚʽʜʮʝʥʪʨʦʚʦʤʫ ʧʦʣʷʭ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʨʦʟʤʽʨʫ ï ʤʝʥʰʽ ʯʘʩʪʠʥʢʠ ʦʩʽʜʘʶʪʴ ʧʦʚʽʣʴʥʽʰʝ.  ɼʽʘʤʝʪʨ ʙʽʩʝʨʠʥʦʢ ï 0.3ï2 ʤʤ, ʘ 

ʯʘʩʪʠʥʦʢ ʩʫʩʧʝʥʟʽʾ - ʤʝʥʰʝ ʟʘ 0.05 ʤʤ, ʪʦʤʫ ʙʽʩʝʨ ʧʽʜ ʜʽʻʶ ʚʽʜʮʝʥʪʨʦʚʠʭ ʩʠʣ ʨʫʭʘʻʪʴʩʷ 

ʜʦ ʩʪʽʥʦʢ ʙʽʩʝʨʥʦʛʦ ʤʣʠʥʘ ʟʽ ʰʚʠʜʢʽʩʪʶ ʟʥʘʯʥʦ ʙʽʣʴʰʦʶ, ʥʽʞ ʯʘʩʪʠʥʢʠ.  

ʋʤʦʚʘ ʨʦʙʦʪʠ ʚʽʜʮʝʥʪʨʦʚʦʛʦ ʩʝʧʘʨʘʪʦʨʘ: ʚʠʪʨʘʪʫ ʩʫʩʧʝʥʟʽʾ ʧʦʪʨʽʙʥʦ ʧʽʜʽʙʨʘʪʠ 
ʪʘʢ, ʱʦʙ ʰʚʠʜʢʽʩʪʴ ʾʾ ʨʫʭʫ ʚʛʣʠʙ ʩʝʧʘʨʘʪʦʨʘ ʙʫʣʘ ʙʽʣʴʰʦʶ ʟʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʯʘʩʪʠʥʦʢ 

ʥʘʟʦʚʥʽ ʧʽʜ ʜʽʻʶ ʚʽʜʮʝʥʪʨʦʚʠʭ ʩʠʣ. ɹʽʩʝʨ ʧʽʜ ʜʽʻʶ ʚʽʜʮʝʥʪʨʦʚʠʭ ʩʠʣ ʨʫʭʘʻʪʴʩʷ ʥʘʟʦʚʥʽ 

ʰʚʠʜʰʝ ʟʘ ʯʘʩʪʠʥʢʠ ʩʫʩʧʝʥʟʽʾ ʽ ʚʠʢʠʜʘʪʠʩʷ ʽʟ ʩʝʧʘʨʘʪʦʨʘ, ʘ ʯʘʩʪʠʥʢʠ ʨʘʟʦʤ ʟ ʨʽʜʠʥʦʶ 

ʚʽʜʚʦʜʷʪʴʩʷ ʯʝʨʝʟ ʧʫʩʪʦʪʽʣʠʡ ʨʦʪʦʨ. ʂʦʥʩʪʨʫʢʮʽʷ, ʫ ʷʢʽʡ ʩʝʧʘʨʘʪʦʨ ʦʪʨʠʤʫʻ ʨʫʭ ʚʽʜ 

ʦʢʨʝʤʦʛʦ ʧʨʠʚʦʜʫ, ʻ ʨʘʮʽʦʥʘʣʴʥʽʰʦʶ, ʪʦʤʫ ʱʦ ʜʦʟʚʦʣʷʻ ʥʘʣʘʰʪʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʽ 

ʨʝʞʠʤʠ ʧʦʜʨʽʙʥʝʥʥʷ ʽ ʚʽʜʜʽʣʝʥʥʷ ʙʽʩʝʨʫ.  

 

 
ʘ                                             ʙ 

ʈʠʩ. 1. ʂʦʥʩʪʨʫʢʮʽʾ ʨʦʙʦʯʠʭ 
ʢʘʤʝʨ ʙʽʩʝʨʥʠʭ ʤʣʠʥʽʚ: 
ʘ ï ʽʟ ʦʢʨʝʤʠʤ ʧʨʠʚʦʜʦʤ 
ʚʽʜʮʝʥʪʨʦʚʦʛʦ ʩʝʧʘʨʘʪʦʨʘ; 
ʙ ï ʽʟ ʩʧʽʣʴʥʠʤ ʧʨʠʚʦʜʦʤ ʨʦʪʦʨʘ ʽ 
ʚʽʜʮʝʥʪʨʦʚʦʛʦ ʩʝʧʘʨʘʪʦʨʘ. 

1 ï ʩʪʘʢʘʥ; 
2 ï ʨʦʪʦʨ; 
3 ï ʨʦʙʦʯʽ ʦʨʛʘʥʠ (ʧʘʣʴʮʽ ʘʙʦ 
ʜʠʩʢʠ); 
4 ï ʦʭʦʣʦʜʞʫʚʘʣʴʥʘ ʩʦʨʦʯʢʘ; 
5 ï ʫʱʽʣʴʥʝʥʥʷ 
6 ï ʧʨʠʚʽʜ 
7 ï ʧʽʜʰʠʧʥʠʢʦʚʠʡ ʚʫʟʦʣ 

8 ï ʚʽʜʮʝʥʪʨʦʚʠʡ ʩʝʧʘʨʘʪʦʨ 
9 ï ʧʨʠʩʪʨʽʡ ʚʽʜʚʝʜʝʥʥʷ ʩʫʩʧʝʥʟʽʾ 

 

ɺʠʩʥʦʚʦʢ. ɺʽʜʮʝʥʪʨʦʚʠʡ ʩʝʧʘʨʘʪʦʨ ʙʽʩʝʨʥʦʛʦ ʤʣʠʥʘ ʜʦʟʚʦʣʷʻ ʷʢʽʩʥʦ ʨʦʟʜʽʣʠʪʠ 

ʩʫʩʧʝʥʟʽʶ ʚʽʜ ʙʽʩʝʨʫ ʟʘ ʫʤʦʚʠ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʙʦʨʫ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ.  

 



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 
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ɸʣʛʦʨʠʪʤ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʤʝʭʘʥʽʯʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ 

ʩʫʩʧʝʥʽʟʽʡ ʥʘ ʧʨʠʢʣʘʜʽ ʨʫʡʥʫʚʘʥʥʷ ʢʣʽʪʠʥ ʤʽʢʨʦʦʨʛʥʘʥʟʤʽʚ ʫ ʙʽʩʝʨʥʦʤʫ ʤʣʠʥʽ  
 

ɸʨʪʝʤ ʇʦʥʦʤʘʨʝʥʢʦ, ʄʘʢʩʠʤ ʂʘʩʠʥʶʢ, ʆʣʝʢʩʽʡ ɻʫʙʝʥʷ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 
 

ɺʩʪʫʧ. ʊʘʢʠʡ ʚʠʜ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʨʝʙʫʻ ʧʦʪʫʞʥʦʾ ʦʙʯʠʩʶʚʘʣʴʥʦʾ 
ʪʝʭʥʽʢʠ ʽ ʩʦʙʣʠʚʠʭ ʘʣʛʦʨʠʪʤʽʚ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʨʫʭ ʨʦʙʦʯʠʭ ʦʨʛʥʘʽʚ, ʥʘʬʷʚʥʽʩʪʴ ʨʽʜʠʥʠ ʪʘ 

ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʽʟ ʨʽʟʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 
ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɸʥʘʣʽʟ ʽʥʩʪʨʫʢʮʽʡ ʨʦʟʨʦʙʥʠʢʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ 

ʘʥʘʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ.  
ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɸʣʛʦʨʠʪʤ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʧʦʜʨʽʙʥʝʥʥʷ ʚ ʙʽʩʝʨʥʦʤʫ 

ʤʣʠʥʽ, ʱʦ ʚʢʣʶʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ANSYS Fluent ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʨʽʜʠʥʥʦʾ ʜʠʥʘʤʽʢʠ ʪʘ 
Rocky DEM ʜʣʷ ʘʥʘʣʽʟʫ ʯʘʩʪʠʥʦʢ. 

1. ʇʽʜʛʦʪʦʚʢʘ ʛʝʦʤʝʪʨʽʾ ʪʘ ʩʪʚʦʨʝʥʥʷ ʩʽʪʢʠ 
ɺʭʽʜʥʽ ʜʘʥʽ: ɺʠʙʽʨ ʧʘʨʘʤʝʪʨʽʚ ʙʽʩʝʨʥʦʛʦ ʤʣʠʥʘ (ʜʽʘʤʝʪʨ, ʜʦʚʞʠʥʘ, ʬʦʨʤʘ ʨʦʙʦʯʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʨʦʟʤʽʨ ʨʦʙʦʯʦʾ ʢʘʤʝʨʠ). ʂʨʦʢʠ: 
1. ʉʪʚʦʨʝʥʥʷ CAD-ʤʦʜʝʣʽ ʙʽʩʝʨʥʦʛʦ ʤʣʠʥʘ (ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʠʩʢʽʚ, ʧʘʣʴʮʽʚ, ʘʙʦ 

ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ). 
2. ɯʤʧʦʨʪ ʤʦʜʝʣʽ ʚ ANSYS SpaceClaim ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʛʝʦʤʝʪʨʽʾ. 

3. ʈʦʟʙʠʪʪʷ ʛʝʦʤʝʪʨʽʾ ʥʘ ʦʙʣʘʩʪʽ: ʆʙʣʘʩʪʴ ʨʽʜʠʥʠ (ʨʦʙʦʯʝ ʩʝʨʝʜʦʚʠʱʝ); ʆʙʣʘʩʪʴ 
ʨʫʭʦʤʠʭ ʯʘʩʪʠʥ (ʨʦʪʦʨ, ʜʠʩʢʠ, ʘʙʦ ʧʘʣʴʮʽ). 

4. ɻʝʥʝʨʘʮʽʷ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʩʽʪʢʠ ʫ Fluent Meshing ʟ ʜʦʩʪʘʪʥʴʦʶ ʜʝʪʘʣʽʟʘʮʽʻʶ ʜʣʷ 
ʤʦʜʝʣʶʚʘʥʥʷ ʜʨʽʙʥʠʭ ʧʦʪʦʢʽʚ. 

2. ʅʘʣʘʰʪʫʚʘʥʥʷ ANSYS Fluent ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʨʽʜʠʥʥʦʾ ʜʠʥʘʤʽʢʠ. ʄʝʪʘ: 
ʄʦʜʝʣʶʚʘʥʥʷ ʨʫʭʫ ʨʽʜʠʥʠ ʫ ʨʦʙʦʯʽʡ ʢʘʤʝʨʽ. ʂʨʦʢʠ: 

1. ɯʤʧʦʨʪ ʩʽʪʢʠ ʫ ANSYS Fluent. 
2. ɺʠʙʽʨ ʬʽʟʠʯʥʠʭ ʤʦʜʝʣʝʡ (ʊʫʨʙʫʣʝʥʪʥʽʩʪʴ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʽ k-Ů ʘʙʦ k-ɤ SST; 

ʚôʷʟʢʽʩʪʴ: ʚʠʟʥʘʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʽʜʠʥʠ) 
3. ɿʘʜʘʥʥʷ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ (ʚhʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʨʦʪʦʨʘ, ʚʭʽʜʥʠʡ ʪʘ ʚʠʭʽʜʥʠʡ 

ʧʦʪʦʢʠ) 

4. ʇʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ (ʟʘʧʫʩʢ ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʘʙʦ ʧʝʨʝʭʽʜʥʦʛʦ ʘʥʘʣʽʟʫ; ʟʙʽʨ 
ʜʘʥʠʭ ʧʨʦ ʨʦʟʧʦʜʽʣ ʰʚʠʜʢʦʩʪʽ, ʪʠʩʢʫ, ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ) 

3. ɽʢʩʧʦʨʪ ʜʘʥʠʭ ʫ Rocky DEM. ʄʝʪʘ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ Fluent ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ 
ʚʟʘʻʤʦʜʽʾ ʯʘʩʪʠʥʦʢ. ʂʨʦʢʠ: 

1. ɽʢʩʧʦʨʪ ʰʚʠʜʢʦʩʪʝʡ, ʪʠʩʢʽʚ ʪʘ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ ʟ Fluent. 
2. ɯʤʧʦʨʪ ʜʘʥʠʭ ʫ Rocky DEM ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

3. ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʯʘʩʪʠʥʦʢ (ʨʦʟʤʽʨ, ʱʽʣʴʥʽʩʪʴ, ʬʦʨʤʘ ʙʽʩʝʨʫ, ʚʣʘʩʪʠʚʦʩʪʽ 
ʧʦʜʨʽʙʥʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ). 

4. ɺʠʟʥʘʯʝʥʥʷ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ (ɺʧʣʠʚ ʧʦʪʦʢʽʚ ʟ Fluent ʥʘ ʨʫʭ ʯʘʩʪʠʥʦʢ, ɺʟʘʻʤʦʜʽʷ 
ʯʘʩʪʠʥʦʢ ʽʟ ʨʦʙʦʯʠʤʠ ʝʣʝʤʝʥʪʘʤʠ) 

4. ʄʦʜʝʣʶʚʘʥʥʷ ʚ Rocky DEM. ʄʝʪʘ: ɸʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʯʘʩʪʠʥʦʢ ʫ ʨʦʙʦʯʽʡ ʢʘʤʝʨʽ. ʂʨʦʢʠ: 
1. ɺʠʙʽʨ ʤʦʜʝʣʽ ʢʦʥʪʘʢʪʫ ʯʘʩʪʠʥʦʢ: ʬʨʠʢʮʽʡʥʘ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʯʘʩʪʠʥʢʘʤʠ. 

2. ʇʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ: ʘʥʘʣʽʟ ʨʦʟʧʦʜʽʣʫ ʯʘʩʪʠʥʦʢ, ʢʽʣʴʢʦʩʪʽ ʢʦʥʪʘʢʪʽʚ, ʪʘ ʝʥʝʨʛʽʾ; 
ɺʽʟʫʘʣʽʟʘʮʽʷ ʪʨʘʻʢʪʦʨʽʡ ʨʫʭʫ ʯʘʩʪʠʥʦʢ. 

3. ɿʙʽʨ ʢʣʶʯʦʚʠʭ ʤʝʪʨʠʢ: ʂʽʣʴʢʽʩʪʴ ʬʨʠʢʮʽʡʥʠʭ ʢʦʥʪʘʢʪʽʚ (Contacts Frictional); ʂʫʪʦʚʽ 
ʰʚʠʜʢʦʩʪʽ (Average Rotational Velocity); ɻʫʩʪʠʥʘ ʯʘʩʪʠʥʦʢ (Neighbor Count). 

5. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʚʠʩʥʦʚʢʠ. ʄʝʪʘ: ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʜʘʥʠʭ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 
ʢʦʥʩʪʨʫʢʮʽʾ ʙʽʩʝʨʥʦʛʦ ʤʣʠʥʘ. ʂʨʦʢʠ: 

1. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ Fluent (ʨʦʟʧʦʜʽʣ ʰʚʠʜʢʦʩʪʝʡ, ʟʦʥ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ ʪʘ ʪʠʩʢʽʚ; 
ʚʠʷʚʣʝʥʥʷ "ʤʝʨʪʚʠʭ ʟʦʥ" ʘʙʦ ʟʦʥ ʥʘʜʤʽʨʥʦʛʦ ʧʝʨʝʥʘʧʨʫʞʝʥʥʷ). 

2. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ Rocky DEM (ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʦʜʨʽʙʥʝʥʥʷ ʟʘ ʢʽʣʴʢʽʩʪʶ ʢʦʥʪʘʢʪʽʚ 
ʯʘʩʪʠʥʦʢ). 
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ɺʧʣʠʚ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʪʘ ʨʝʞʠʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʙʽʩʝʨʥʦʛʦ ʤʣʠʥʘ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʨʫʡʥʫʚʘʥʥʷ ʢʣʽʪʠʥ ʜʨʽʞʜʞʽʚ 

 

ʄʘʢʩʠʤ ʂʘʩʠʥʶʢ, ɸʨʪʝʤ ʇʦʥʦʤʘʨʝʥʢʦ, ʆʣʝʢʩʽʡ ɻʫʙʝʥʷ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʽ ʨʝʞʠʤʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʙʽʩʝʨʥʦʛʦ ʤʣʠʥʘ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʷʢʽʩʪʴ ʨʫʡʥʫʚʘʥʥʷ ʢʣʽʪʠʥ 
ʜʨʽʞʜʞʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʫʻʪʴʩʷ ʨʫʡʥʫʚʘʥʥʷ ʢʣʽʪʠʥ ʜʨʽʞʜʞʽʚ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʙʽʩʝʨʥʦʤʫ ʤʣʠʥʽ ʧʨʠ 

ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʨʦʪʦʨʘ 1350 ʦʙ/ʭʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʩʝʨʫ ʨʦʟʤʽʨʦʤ 0,6ï0,8 ʤʤ. 

ʆʮʽʥʶʚʘʥʥʷ ʨʫʡʥʫʚʘʥʥʷ ʢʣʽʪʠʥ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʦʛʦ ʤʽʢʨʦʩʢʦʧʫ. 

ɯʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚʟʘʻʤʦʜʽʾ ʨʦʙʦʯʠʭ ʦʨʛʥʘʽʚ ʟ ʨʦʙʦʯʠʤʠ ʪʽʣʘʤʠ ʪʘ ʩʫʩʧʝʥʟʽʻʶ 

ʚʠʢʦʥʘʥʦ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ANSYS. 

ʈʝʟʫʣʴʪʘʪʠ. ʉʪʫʧʽʥʴ ʟʨʫʡʥʦʚʘʥʦʩʪʽ ʢʣʽʪʠʥ ʜʨʽʞʜʞʽʚ ʚʠʟʥʘʯʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʽʢʨʦʩʢʦʧʽʾ. ɺʽʟʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʯʝʨʝʟ 8 ʭʚʠʣʠʥ ʨʫʡʥʫʚʘʥʥʷ ʧʦʥʘʜ 85% 

ʢʣʽʪʠʥ ʟʘʟʥʘʣʠ ʧʦʚʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ. ʆʩʥʦʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʨʫʡʥʦʚʘʥʦʩʪʽ ʙʫʣʠ ʚʪʨʘʪʘ 

ʮʽʣʽʩʥʦʩʪʽ ʢʣʽʪʠʥʥʦʾ ʩʪʽʥʢʠ, ʜʝʬʦʨʤʘʮʽʷ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʚʠʭʽʜ 

ʚʥʫʪʨʽʰʥʴʦʢʣʽʪʠʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʩʝʨʝʜʦʚʠʱʝ. 
ʂʣʶʯʦʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʩʪʘʙʽʣʽʟʘʮʽʾ ʻ ʬʦʨʤʫʚʘʥʥʷ ʩʪʘʣʠʭ ʧʦʪʦʢʽʚ ʙʽʩʝʨʫ ʪʘ 

ʤʘʪʝʨʽʘʣʫ (ʜʨʽʞʜʞʽʚ), ʷʢʽ ʮʠʨʢʫʣʶʶʪʴ ʥʘʚʢʦʣʦ ʦʙʝʨʪʦʚʦʛʦ ʨʦʪʦʨʘ. ɺʠʩʽʯʢʠ ʧʽʜ ʢʫʪʦʤ 

60Á ʥʘ ʜʠʩʢʘʭ ʩʧʨʷʤʦʚʫʶʪʴ ʧʦʪʦʢʠ ʙʽʩʝʨʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʤʘʢʩʠʤʘʣʴʥʠʡ ʢʦʥʪʘʢʪ ʤʽʞ 

ʯʘʩʪʠʥʢʘʤʠ ʙʽʩʝʨʫ ʡ ʢʣʽʪʠʥʘʤʠ ʜʨʽʞʜʞʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʫʥʠʢʘʪʠ ʣʦʢʘʣʴʥʠʭ ʟʦʥ ʟʘʩʪʦʶ, 

ʜʝ ʨʫʡʥʫʚʘʥʥʷ ʢʣʽʪʠʥ ʤʦʛʣʦ ʙ ʙʫʪʠ ʤʝʥʰ ʝʬʝʢʪʠʚʥʠʤ. 

ʉʪʘʙʽʣʴʥʽʩʪʴ ʧʨʦʮʝʩʫ ʪʘʢʦʞ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʠʤ ʙʘʣʘʥʩʦʤ ʤʽʞ 

ʰʚʠʜʢʽʩʪʶ ʦʙʝʨʪʘʥʥʷ ʨʦʪʦʨʘ, ʜʽʘʤʝʪʨʦʤ ʽ ʤʘʪʝʨʽʘʣʦʤ ʙʽʩʝʨʫ, ʘ ʪʘʢʦʞ ʽʥʰʠʤʠ 

ʨʝʞʠʤʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ɿʘ ʮʽʻʾ ʬʘʟʠ ʢʣʽʪʠʥʠ ʜʨʽʞʜʞʽʚ, ʱʦ ʟʘʣʠʰʠʣʠʩʷ ʮʽʣʠʤʠ ʧʽʩʣʷ 

ʧʦʯʘʪʢʦʚʦʛʦ ʨʫʡʥʫʚʘʥʥʷ, ʧʦʩʪʫʧʦʚʦ ʨʫʡʥʫʶʪʴʩʷ ʧʽʜ ʜʽʻʶ ʙʘʛʘʪʦʨʘʟʦʚʠʭ ʫʜʘʨʽʚ ʙʽʩʝʨʫ. 

 

      
ʈʠʩ. 1. ʈʦʟʧʦʜʽʣ ʯʘʩʪʠʥʦʢ ʫ ʙʽʩʝʨʥʦʤʫ ʤʣʠʥʽ ʫ ʧʝʨʽʦʜ ʩʪʘʙʽʣʽʟʘʮʽʾ ʨʫʡʥʫʚʘʥʥʷ ʢʣʽʪʠʥ 

 

ʄʘʢʩʠʤʘʣʴʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʫʡʥʫʚʘʥʥʷ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʙʽʩʝʨʫ 

ʜʽʘʤʝʪʨʦʤ 0.6ï0.8 ʤʤ ʪʘ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʨʦʪʦʨʘ 1350 ʦʙ/ʭʚ. ʇʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ 

ʯʘʩʫ ʨʫʡʥʫʚʘʥʥʷ ʧʦʥʘʜ 8 ʭʚʠʣʠʥ ʥʝʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʥʘ ʩʪʫʧʽʥʴ ʨʫʡʥʦʚʘʥʦʩʪʽ, ʘʣʝ 
ʟʙʽʣʴʰʫʻ ʝʥʝʨʛʦʚʠʪʨʘʪʠ. 

  ɺʠʩʥʦʚʦʢ. ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʦʙʦʯʽ ʦʨʛʥʘʥʠ ʙʽʩʝʨʥʦʛʦ ʤʣʠʥʘ ʫ 

ʚʠʛʣʷʜʽ ʜʠʩʢʽʚ ʽʟ ʚʠʪʦʯʝʥʠʤʠ ʧʨʦʤʝʥʝʧʦʜʽʙʥʠʤʠ ʘʙʦ ʩʧʽʨʘʣʝʧʦʜʽʙʥʠʤʠ ʧʘʟʘʤʠ. ɿʘ 

ʨʘʭʫʥʦʢ ʮʴʦʛʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʣʦʱʘ ʢʦʥʪʘʢʪʫ ʙʽʩʝʨʫ ʟ ʜʠʩʢʦʤ ʽ, ʚʽʜʧʦʚʽʜʥʦ, 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʮʠʨʢʫʣʷʮʽʾ. 



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 

50 

ɺʧʣʠʚ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʧʨʝʩʫʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʥʘ ʤʽʮʥʽʩʪʴ ʽ ʩʪʠʨʘʥʽʩʪʴ ʪʘʙʣʝʪʦʢ 

 

ʆʣʝʢʩʘʥʜʨ ɿʴʦʤʝʥʢʦ, ʉʝʨʛʽʡ ʉʘʤʘʨʯʫʢ, ɸʥʘʪʦʣʽʡ ɾʝʙʨʦʚʩʴʢʠʡ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʈʦʙʦʪʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʦʮʽʥʢʫ ʪʘ ʘʥʘʣʽʟ ʤʽʮʥʦʩʪʽ ʪʘ ʩʪʠʨʘʥʦʩʪʽ ʪʘʙʣʝʪʦʢ. ʎʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʤʽʩʪʠʪʴ ʤʝʜʠʯʥʠʭ ʟʘʷʚ ʽ ʩʧʨʷʤʦʚʘʥʝ ʚʠʢʣʶʯʥʦ ʥʘ ʦʮʽʥʢʫ ʚʧʣʠʚʫ 
ʧʨʦʮʝʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʧʨʝʩʫʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ 

ʧʨʝʩʫʚʘʥʥʷ ʪʘʙʣʝʪʢʠ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʇʨʘʢʪʠʯʥʘ ʯʘʩʪʠʥʘ ʨʦʙʦʪʠ ʙʫʣʘ ʚʠʢʦʥʘʥʘ ʥʘ ʧʦʪʫʞʥʦʩʪʷʭ 

çɸʊ ʌɸʈʄɸʂè ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘʙʣʝʪʧʨʝʩʫ KORSCH XL100. ɼʣʷ ʘʥʘʣʽʟʫ ʤʽʮʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 2 ʟʨʘʟʢʠ ʪʘʙʣʝʪʦʢ ʥʘ ʦʩʥʦʚʽ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʦʾ ʮʝʣʶʣʦʟʠ ʪʘ 

ʤʦʥʦʛʽʜʨʘʪʫ ʣʘʢʪʦʟʠ. ʊʝʩʪʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʪʝʩʪʝʨʽ ñErweka TAR 

IIò.  ɼʣʷ ʢʦʞʥʦʾ ʽʪʝʨʘʮʽʾ ʪʝʩʪʫʚʘʥʥʷ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʧʦ 45 ʪʘʙʣʝʪʦʢ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʢʽʣʴʢʦʩʪʽ ʧʘʨ ʧʫʘʥʩʦʥ-ʤʘʪʨʠʮʷ ʚ ʪʘʙʣʝʪʧʨʝʩʽ. ʊʠʩʢ ʧʨʝʩʫʚʘʥʥʷ ʬʽʢʩʫʚʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʝʥʟʦʜʘʪʯʠʢʽʚ ʚ ʪʘʙʣʝʪʧʨʝʩʽ. ɸʥʘʣʽʟ ʩʪʠʨʘʥʦʩʪʽ ʧʨʦʚʦʜʠʣʠ ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ 

ʬʘʨʤʘʢʦʧʝʡʥʦʶ ʤʝʪʦʜʠʢʦʶ, ʥʘ ʦʙʣʘʜʥʘʥʥʽ çERWEKAè, ʧʦ 10 ʨʘʟʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʟʽ 

ʟʨʘʟʢʽʚ ʪʘʙʣʝʪʦʢ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʄʽʮʥʽʩʪʴ ʪʘʙʣʝʪʢʠ ʟʨʦʩʪʘʻ ʟ 0,6 ʜʦ 4,5 ʤʇʘ ʧʨʠ ʟʤʽʥʽ 
ʥʘʩʠʧʥʦʾ ʱʽʣʴʥʦʩʪʽ ʚʽʜ 1 ʜʦ 3,5 ʛ/ʩʤ3. ʇʨʠ ʯʦʤʫ ʤʽʮʥʽʩʪʴ ʧʦʯʠʥʘʻ ʩʪʨʽʤʢʦ 

ʟʤʝʥʰʫʚʘʪʠʩʴ ʧʽʩʣʷ ʟʥʘʯʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʥʘ ʨʽʚʥʽ 3,5 ʛ/ʩʤ3, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʨʦʮʝʩʠ 

ʨʫʡʥʫʚʘʥʥʷ ʪʘʙʣʝʪʢʠ. 

ɿʙʽʣʴʰʝʥʥʷ ʪʠʩʢʫ ʧʨʝʩʫʚʘʥʥʷ ʚʧʣʠʚʘʻ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʤʽʮʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʟʨʘʟʢʽʚ ʟ ʟ 40 ʜʦ 100 ʅ, ʧʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʟʥʘʯʝʥʥʷ ʪʠʩʢʫ 200 ʤʇʘ, ʟʥʘʯʝʥʥʷ ʤʽʮʥʦʩʪʽ 

ʟʘʣʠʰʘʻʪʴʩʷ ʩʪʘʣʠʤ. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʚʧʣʠʚʫ ʛʫʩʪʠʥʠ ʪʘʙʣʝʪʦʢ ʥʘ ʟʫʩʠʣʣʷ ʦʩʥʦʚʥʦʛʦ ʧʨʝʩʫʚʘʥʥʷ, 

ʦʪʨʠʤʘʥʦ ʽ ʩʬʦʨʤʦʚʘʥʦ ʢʨʠʚʽ ʷʢʽ ʦʧʠʩʫʶʪʴ ʟʘʣʝʞʥʽʩʪʴ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟ ʧʝʨʝʚʽʨʢʦʶ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʘʧʨʦʢʩʠʤʘʮʽʾ. ʥʝ ʜʦʩʪʘʪʥʴʦ ʟʨʦʟʫʤʽʣʘ ʧʦʚʝʜʽʥʢʘ ï ʤʘʡʞʝ 

ʧʨʷʤʦʧʨʦʧʦʨʮʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʛʫʩʪʠʥʦʶ ʪʘʙʣʝʪʢʠ ʽ ʟʫʩʠʣʣʷʤ ʧʨʝʩʫʚʘʥʥʷ. ɯ, 

ʚʦʜʥʦʯʘʩ, ʦʪʨʠʤʫʻʤʦ ʪʘʙʣʝʪʢʠ ʽʟ ʧʨʠʥʮʠʧʦʚʦ ʨʽʟʥʦʶ ʟʘʣʝʞʥʽʩʪʶ ʤʽʮʥʦʩʪʽ ʪʘ 
ʩʪʠʨʘʥʥʦʩʪʽ ʚʽʜ ʛʫʩʪʠʥʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʛʫʩʪʠʥʠ ʥʘ ʩʧʠʨʘʥʽʩʪʴ ʘʥʘʣʽʟʫʚʘʣʠ ʟʘ 

ʨʝʢʦʤʝʥʜʦʚʘʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʝʚʨʦʧʝʡʩʴʢʦʾ ʬʘʨʤʘʢʦʧʝʾ. ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ 

ʛʨʫʧʫʚʘʣʠ, ʦʧʠʩʫʶʯʠ ʭʘʨʘʢʪʝʨ ʧʦʚʝʜʽʥʢʠ ʪʘ ʜʝʬʝʢʪʠ ʪʘʙʣʝʪʢʠ, ʪʘ ʧʨʦʚʝʣʠ ʾʭ 

ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ. 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʟʽ ʩʚʽʪʦʚʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʜʘʻ ʧʦʟʠʪʠʚʥʠʡ 

ʨʝʟʫʣʴʪʘʪ ʪʘ ʚʧʝʚʥʝʥʽʩʪʴ ʚ ʧʨʘʚʠʣʴʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. 

ɺʠʩʥʦʚʢʠ. ʅʘ ʦʩʪʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʨʫʟʫʣʴʪʘʪʽʚ ʙʫʣʦ ʩʬʦʨʦʚʘʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʧʦ 

ʜʦʛʣʷʜʫ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʶ ʦʙʣʘʜʥʘʥʥʷ ʚ ʤʽʞʧʨʦʮʝʩʽ, ʚʠʙʦʨʫ ʨʝʞʠʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʨʦʙʦʪʠ ʤʘʰʠʥʠ, ʪʘ ʣʽʤʽʪʽʚ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘʙʣʝʪʢʠ. ʉʬʦʨʤʦʚʘʥʽ ʛʨʘʬʽʢʠ ʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʚʝʜʽʥʢʠ ʪʘʙʣʝʪʢʠ, ʪʘ ʚʠʙʦʨʽ ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʜʣʷ 
ʤʽʥʽʤʘʟʽʮʽʾ ʙʨʘʢʫ. 
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ɺʧʣʠʚ ʛʫʩʪʠʥʠ ʪʘʙʣʝʪʦʢ ʥʘ ʾʭ ʤʽʮʥʽʩʪʴ 

 

ʆʣʝʢʩʘʥʜʨ ɿʴʦʤʝʥʢʦ, ʉʘʤʘʨʯʫʢ ʉʝʨʛʽʡ,  

ɸʥʘʪʦʣʽʡ ɾʝʙʨʦʚʩʴʢʠʡ, ʄʠʢʦʣʘ ɼʘʥʶʢ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʄʽʮʥʽʩʪʴ ʪʘʙʣʝʪʦʢ ʻ ʚʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʾʭ ʷʢʦʩʪʽ, ʱʦ ʚʠʟʥʘʯʘʻ 

ʟʜʘʪʥʽʩʪʴ ʚʠʪʨʠʤʫʚʘʪʠ ʤʝʭʘʥʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ, 
ʘ ʪʘʢʦʞ ʟʜʘʪʥʽʩʪʴ ʪʘʙʣʝʪʦʢ ʜʦ ʧʨʘʚʠʣʴʥʦʛʦ ʨʦʟʯʠʥʝʥʥʷ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ. ɻʫʩʪʠʥʘ 

ʪʘʙʣʝʪʦʢ ʻ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʧʨʷʤʦ ʚʧʣʠʚʘʻ ʥʘ ʾʭ ʤʽʮʥʽʩʪʴ. ʇʨʘʚʠʣʴʥʝ 

ʨʦʟʫʤʽʥʥʷ ʮʽʻʾ ʟʘʣʝʞʥʦʩʪʽ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʽ ʟʤʝʥʰʠʪʠ 

ʢʽʣʴʢʽʩʪʴ ʙʨʘʢʫ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʪʘʙʣʝʪʢʠ, ʚʠʛʦʪʦʚʣʝʥʽ  

ʥʘ ʦʩʥʦʚʽ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʦʾ ʮʝʣʶʣʦʟʠ ʪʘ ʤʦʥʦʛʽʜʨʘʪʫ ʣʘʢʪʦʟʠ, ʰʣʷʭʦʤ ʧʨʝʩʫʚʘʥʥʷ 

ʛʨʘʥʫʣʴʦʚʘʥʦʾ ʤʘʩʠ ʟ ʨʽʟʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ. ʄʽʮʥʽʩʪʴ ʪʘʙʣʝʪʦʢ ʚʠʟʥʘʯʘʣʘʩʷ ʟʘ 

ʩʪʘʥʜʘʨʪʥʦʶ ʬʘʨʤʘʢʦʧʝʡʥʦʶ ʧʨʦʮʝʜʫʨʦʶ, ʤʝʪʦʜʦʤ ʨʫʡʥʫʚʘʥʥʷ ʪʘʙʣʝʪʢʠ, ʟ 

ʚʠʟʥʘʯʝʥʥʷʤ ʟʫʩʠʣʣʷ. 

ʈʝʟʫʣʴʪʘʪʠ. ʇʽʜ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʛʫʩʪʠʥʠ 

ʪʘʙʣʝʪʦʢ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʾʭ ʤʽʮʥʦʩʪʽ. ɿʦʢʨʝʤʘ, ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 

ʛʫʩʪʠʥʠ ʟ 1 ʛ/ʩʤį ʜʦ 1,5 ʛ/ʩʤį ʤʽʮʥʽʩʪʴ ʪʘʙʣʝʪʦʢ ʟʨʦʩʣʘ ʥʘ 20-30%. ʆʜʥʘʢ, ʧʨʠ 
ʧʦʜʘʣʴʰʦʤʫ ʫʱʽʣʴʥʝʥʥʽ (ʚʠʱʝ 3,6 ʛ/ʩʤį) ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʤʝʥʰʝʥʥʷ 

ʤʽʮʥʦʩʪʽ ʯʝʨʝʟ ʟʥʠʞʝʥʥʷ ʟʜʘʪʥʦʩʪʽ ʪʘʙʣʝʪʢʠ ʜʦ ʨʦʟʧʘʜʫ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʙʽʦʜʦʩʪʫʧʥʽʩʪʴ ʘʢʪʠʚʥʠʭ ʽʥʛʨʝʜʽʻʥʪʽʚ. ɿʘʣʝʞʥʽʩʪʴ ʤʽʞ ʛʫʩʪʦʪʦʶ ʪʘ ʤʽʮʥʽʩʪʶ ʪʘʢʦʞ 

ʟʤʽʥʶʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʝʢʩʮʠʧʽʻʥʪʽʚ. ʊʘʙʣʝʪʢʠ, ʚʠʛʦʪʦʚʣʝʥʽ ʟ 

ʤʦʥʦʛʽʜʨʘʪʫ ʣʘʢʪʦʟʠ, ʤʘʣʠ ʚʠʱʫ ʤʽʮʥʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ ʪʠʤʠ, ʱʦ ʙʫʣʠ ʚʠʛʦʪʦʚʣʝʥʽ ʟ 

ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʦʾ ʮʝʣʶʣʦʟʠ, ʥʘʚʽʪʴ ʧʨʠ ʦʜʥʘʢʦʚʽʡ ʛʫʩʪʠʥʽ. ʂʨʽʤ ʪʦʛʦ, ʚʠʷʚʣʝʥʦ, ʱʦ 

ʧʦʨʠʩʪʽʩʪʴ ʪʘʙʣʝʪʦʢ ʤʘʻ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʤʽʮʥʽʩʪʴ, ʦʩʢʽʣʴʢʠ ʙʽʣʴʰ ʧʦʨʠʩʪʽ ʪʘʙʣʝʪʢʠ 

ʧʨʠ ʚʠʩʦʢʽʡ ʛʫʩʪʠʥʽ ʜʘʚʘʣʠ ʤʝʥʰʫ ʤʽʮʥʽʩʪʴ ʯʝʨʝʟ ʚʥʫʪʨʽʰʥʽ ʜʝʬʝʢʪʠ ʪʘ ʪʨʽʱʠʥʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫʚʘʥʥʷ ʪʘʙʣʝʪʦʢ ʟ ʨʽʟʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʥʘʩʠʧʥʦʾ ʱʽʣʴʥʦʩʪʽ ʥʘʚʝʜʝʥʦ ʥʘ 

ʨʠʩʫʥʢʫ 1. 

 
ʈʠʩ. 1 ɺʧʣʠʚ ʛʫʩʪʠʥʠ ʪʘʙʣʝʪʦʢ ʥʘ ʾʭ ʤʽʮʥʽʩʪʴ 

1-ʤʦʥʦʛʽʜʨʘʪ ʣʘʢʪʦʟʠ 2-ʮʝʣʶʣʦʟʘ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʘ 

 

ɺʠʩʥʦʚʢʠ. ʅʘʩʠʧʥʘ ʱʽʣʴʥʽʩʪʴ ʻ ʢʣʶʯʦʚʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʤʽʮʥʽʩʪʴ 
ʪʘʙʣʝʪʦʢ. ʆʧʪʠʤʘʣʴʥʠʤ ʻ ʜʽʘʧʘʟʦʥ 2,4ï3,2 ʛ/ʩʤį, ʧʨʠ ʷʢʦʤʫ ʜʦʩʷʛʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʘ 

ʤʝʭʘʥʽʯʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ. 
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Bibliometric Study on Biodegradable Active Food Packaging: Trends, Challenges, 

and Future Directions 

 

ἧuian Bianca, Sonia Amariei  

Faculty of Food Engineering, ķtefan cel Mare University, Suceava, Romania 

 

Introduction . Global concerns about the transfer of microplastics from packaging into 

food products have increased as evidence of the negative impact of these particles on human 
health and the environment continues to grow. In this context, biodegradable packaging made 

from natural polymers emerges as a promising solution due to its ability to reduce pollution 

caused by conventional plastic materials. Additionally, it can incorporate bioactive 

compounds with antimicrobial or antioxidant properties, thereby extending the shelf life of 

products and enhancing food safety. 

Materials and methods. The study involved a bibliometric analysis and a systematic 

review of the literature on active biodegradable packaging. Data were collected from the 

international academic database Dimensions.  

Results. The bibliometric analysis demonstrates the increasing concentration of 

publications in the field of active food packaging, suggesting the growing importance of this 

topic within the scientific community. This is also reflected in the steadily rising number of 

citations, as well as the presence of papers in high-impact journals , indicating the significant 
recognition of this field. 

Moreover, studies have increasingly started to address interdisciplinary topics, 

combining research from areas such as materials science, food technology, and 

environmental sustainability. These aspects open the way for international collaborations that 

may lead to industry-applicable inventions, addressing challenges related to microplastic 

pollution, food preservation efficiency, and reducing the carbon footprint of packaging. 

The thematic maps created highlight the main research directions, such as the use of natural 

polymers and the integration of bioactive compounds in packaging 

Conclusions. As a result of the bibliometric analysis, emerging themes and promising 

directions in biodegradable packaging research have been identified, such as the integration 

of bioactive compounds and the development of innovative solutions for extending shelf life 
and preventing the transfer of microplastics. Therefore, a shift towards sustainable sources, 

rather than traditional ones, is essential to address current challenges. This transition not only 

reduces environmental impact but also promotes the efficient use of resources, thus 

contributing to the development of innovative and sustainable solutions in the packaging 

sector. 
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ʇʦʜʘʨʫʥʢʦʚʘ ʢʘʨʪʦʥʥʘ ʫʧʘʢʦʚʢʘ ʜʣʷ ʰʦʢʦʣʘʜʥʠʭ ʮʫʢʝʨʦʢ 

 

ɭʚʛʝʥʽʷ ɹʘʙʝʥʢʦ, ʅʘʪʘʣʽʷ ʂʫʣʠʢ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ: ʎʫʢʝʨʢʠ ï ʮʝ ʯʫʜʦʚʠʡ ʧʦʜʘʨʫʥʦʢ ʷʢ ʚ ʙʫʜʥʽ ʜʥʽ ʪʘʢ ʽ ʥʘ ʩʚʷʪʘ. ɺ ʩʚʦʶ ʯʝʨʛʫ 

ʧʦʜʘʨʫʥʢʦʚʘ ʫʧʘʢʦʚʢʘ ʜʣʷ ʰʦʢʦʣʘʜʥʠʭ ʮʫʢʝʨʦʢ ʟʘʙʝʟʧʝʯʫʻ ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʜʫʢʪʫ ʪʘ ʩʪʚʦʨʶʻ 

ʧʝʨʰʝ ʚʨʘʞʝʥʥʷ ʧʨʦ ʧʨʦʜʫʢʪ. ʅʘ ʩʴʦʛʦʜʥʽ ʦʢʨʽʤ ʮʠʭ ʯʠʥʥʠʢʽʚ ʻ ʜʦʩʠʪʴ ʚʘʞʣʠʚʠʤ 

ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʫʧʘʢʦʚʢʠ, ʤʦʞʣʠʚʽʩʪʴ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʚʪʦʨʠʥʥʦʾ ʧʝʨʝʨʦʙʢʠ ʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʄʝʪʘ ʨʦʙʦʪʠ: ʈʦʟʨʦʙʠʪʠ ʢʘʨʪʦʥʥʫ ʫʧʘʢʦʚʢʫ ʜʣʷ ʮʫʢʝʨʦʢ ʱʦ ʥʝ ʣʠʰʝ ʟʘʙʝʟʧʝʯʠʪʴ 

ʥʘʜʽʡʥʠʡ ʟʘʭʠʩʪ ʧʨʦʜʫʢʪʫ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʯʠʥʥʠʢʽʚ, ʘ ʡ ʧʨʠʚʝʨʥʝ ʫʚʘʛʫ ʩʧʦʞʠʚʘʯʘ 

ʦʨʠʛʽʥʘʣʴʥʽʩʪʶ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʜʠʟʘʡʥʫ, ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʝʢʦʣʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʪʘ ʚʧʣʠʚʫ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ: ʋʧʘʢʦʚʢʘ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟ ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ ʢʘʨʪʦʥʫ ʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʣʘʢʫʚʘʥʥʷ, ʙʝʟ ʩʢʣʝʶʚʘʥʥʷ. ʂʦʥʩʪʨʫʢʪʠʚ ʚʠʨʽʟʘʻʪʴʩʷ, ʙʽʛʫʻʪʴʩʷ ʪʘ 

ʧʝʨʬʦʨʫʻʪʴʩʷ ʥʘ ʧʣʦʪʝʨʽ. ʋʧʘʢʦʚʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʩʥʦʚʠ ʪʘ ʢʨʠʰʢʠ, ʜʣʷ ʟôʻʜʥʘʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʢʨʠʰʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ñʟʘʤʦʯʢʠò. 

ʈʝʟʫʣʴʪʘʪʠ: ʑʦʙ ʟʘʮʽʢʘʚʠʪʠ ʩʧʦʞʠʚʘʯʘ ʧʦʜʘʨʫʥʢʦʚʘ ʫʧʘʢʦʚʢʘ ʤʘʻ ʙʫʪʠ ʦʩʦʙʣʠʚʦʶ. 

ʊʦʞ ʨʦʟʨʦʙʣʝʥʘ ʢʘʨʪʦʥʥʘ ʢʦʨʦʙʢʘ ʜʣʷ ʮʫʢʝʨʦʢ çʃʶʙʽʪʴ ʋʢʨʘʾʥʫè ʤʘʻ ʦʨʠʛʽʥʘʣʴʥʫ 

ʢʦʥʩʪʨʫʢʮʽʶ: ʧʽʩʣʷ ʚʽʜʢʨʠʪʪʷ ʚʦʥʘ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʚʠʪʦʥʯʝʥʫ ʮʫʢʝʨʥʠʮʶ, ʷʢʘ ʮʽʢʘʚʦ 

ʧʨʝʜʩʪʘʚʣʷʻ ʩʤʘʢʦʣʠʢʠ ʪʘ ʨʦʙʠʪʴ ʾʭ ʧʨʠʚʘʙʣʠʚʽʰʠʤʠ. ɼʠʟʘʡʥ ʢʦʨʦʙʢʠ ʩʧʦʚʥʝʥʠʡ 

ʫʢʨʘʾʥʩʴʢʠʤ ʜʫʭʦʤ: ʥʘʮʽʦʥʘʣʴʥʽ ʢʦʣʴʦʨʠ, ʦʨʥʘʤʝʥʪ ʫ ʩʪʠʣʽ ʧʝʪʨʠʢʽʚʩʴʢʦʛʦ ʨʦʟʧʠʩʫ ʪʘ ʥʘʟʚʘ 

çʃʶʙʽʪʴ ʋʢʨʘʾʥʫè ð ʨʷʜʦʢ ʟʽ ʟʥʘʤʝʥʠʪʦʛʦ ʚʽʨʰʘ ɺʦʣʦʜʠʤʠʨʘ ʉʦʩʶʨʠ, ʱʦ ʩʪʘʚ ʩʠʤʚʦʣʦʤ 

ʣʶʙʦʚʽ ʜʦ ʨʽʜʥʦʾ ʟʝʤʣʽ. ʆʩʦʙʣʠʚʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ð ʾʾ ʧʨʠʭʦʚʘʥʠʡ ʟʤʽʩʪ. ʇʽʩʣʷ ʚʽʜʢʨʠʪʪʷ 

ʢʦʨʦʙʢʘ ʨʦʟʢʨʠʚʘʻʪʴʩʷ, ʥʘʛʘʜʫʶʯʠ ʢʚʽʪʢʫ, ʷʢʘ ʧʨʦʤʦʚʣʷʻ: çʃʶʙʽʪʴ ʋʢʨʘʾʥʫ, ʽ ʚʦʥʘ 

ʨʦʟʢʚʽʪʥʝ!è.  

 
ʋʧʘʢʦʚʢʘ ʚʠʛʦʪʦʚʣʝʥʘ ʟ ʢʘʨʪʦʥʫ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʣʘʢʫʚʘʥʥʷ, ʾʾ ʤʦʞʥʘ ʚʪʦʨʠʥʥʦ 

ʧʝʨʝʨʦʙʠʪʠ ʪʘ ʚʠʛʦʪʦʚʠʪʠ ʽʥʰʽ ʚʠʨʦʙʠ.  ɸʣʝ ʦʩʦʙʣʠʚʽʩʪʶ ʨʦʟʨʦʙʣʝʥʦʾ ʫʧʘʢʦʚʢʠ ʻ 

ʤʦʞʣʠʚʽʩʪʴ ʾʾ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʂʦʨʦʙʦʯʢʘ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʩʧʦʞʠʚʘʯʝʤ ʷʢ 

ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʚ ʥʽʡ ʮʫʢʝʨʦʢ ʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ ʧʘʢʫʚʘʥʥʽ ʪʘʢ ʽ 

ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʶʚʝʣʽʨʥʠʭ ʯʠ ʜʨʽʙʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʘʜʞʝ ʟʽʙʨʘʥʘ ʫʧʘʢʦʚʢʘ ʤʘʻ ʬʦʨʤʫ 

ʰʝʩʪʠʛʨʘʥʥʦʾ ʩʢʨʠʥʴʢʠ. 

ɺʠʩʥʦʚʢʠ: ʈʦʟʨʦʙʣʝʥʘ ʢʦʨʦʙʢʘ ʜʣʷ ʰʦʢʦʣʘʜʥʠʭ ʮʫʢʝʨʦʢ ʤʘʻ ʦʨʠʛʽʥʘʣʴʥʫ ʢʦʥʩʪʨʫʢʮʽʶ 

ʪʘ ʜʠʟʘʡʥ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʫʧʘʢʦʚʢʘ ʚʠʨʽʟʥʷʻʪʴʩʷ ʟ ʧʦʤʽʞ ʽʥʰʠʭ ʪʘ ʟʜʘʪʥʘ ʟʘʮʽʢʘʚʠʪʠ 

ʩʧʦʞʠʚʘʯʘ. ɼʘʥʘ ʫʧʘʢʦʚʢʘ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʙʝʟ ʩʢʣʝʶʚʘʥʥʷ ʪʘ ʤʦʞʝ ʚʪʦʨʠʥʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʘʙʦ ʧʝʨʝʨʦʙʣʷʪʠʩʷ, ʘ ʮʝ ʟʤʝʥʰʫʻ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ. 
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ɹʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʘ ʫʧʘʢʦʚʢʘ ʜʣʷ ʙʣʽʩʪʝʨʽʚ ʽʟ ʬʘʨʤʘʮʝʚʪʠʯʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ 

 

ɸʥʜʨʽʡ ɻʨʠʱʫʢ, ʆʣʝʢʩʘʥʜʨ ɻʘʚʚʘ, ʃʝʩʷ ʄʘʨʮʠʥʢʝʚʠʯ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺʠʨʦʙʥʠʮʪʚʦ ʷʢ ʧʝʨʚʠʥʥʦʛʦ, ʪʘʢ ʽ ʚʪʦʨʠʥʥʦʛʦ ʧʘʢʦʚʘʥʥʷ ʜʣʷ 

ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʩʫʚʦʨʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʢʦʥʩʪʨʫʢʮʽʾ 

ʫʧʘʢʦʚʢʠ ʪʘ ʧʦʣʽʛʨʘʬʽʯʥʦʛʦ ʦʬʦʨʤʣʝʥʥʷ. ɿʜʝʙʽʣʴʰʦʛʦ ʪʚʝʨʜʽ ʣʽʢʘʨʩʴʢʽ ʬʦʨʤʠ 
ʧʘʢʫʶʪʴʩʷ ʚ ʙʣʽʩʪʝʨʠ, ʷʢʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʤʽʱʫʶʪʴʩʷ ʚ ʢʘʨʪʦʥʥʽʡ ʫʧʘʢʦʚʮʽ 

(ʚʢʣʘʜʘʶʪʴʩʷ ʫ ʢʘʨʪʦʥʥʫ ʫʧʘʢʦʚʢʫ). ɼʣʷ ʚʪʦʨʠʥʥʦʾ ʫʧʘʢʦʚʢʠ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ 

ʟʘʙʝʟʧʝʯʠʪʠ ʟʨʫʯʥʽʩʪʴ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ, ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʩʫʧʨʦʚʽʜ ʧʨʦʜʫʢʮʽʾ, ʤʘʨʢʫʚʘʥʥʷ 

ʪʘ ʜʦʜʘʪʢʦʚʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʝʣʝʤʝʥʪʠ. ʈʠʥʦʢ ʫʧʘʢʦʚʢʠ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʚ 

ʋʢʨʘʾʥʽ ʧʦʪʨʝʙʫʻ ʟʨʫʯʥʦʾ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʫʧʘʢʦʚʢʠ. 

ʄʝʪʦʜʠ ʪʘ ʤʝʪʦʜʠʢʠ. ʇʽʜˇʨʫʥʪʷʤ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʫʧʘʢʦʚʢʠ ʜʣʷ ʙʣʽʩʪʝʨʽʚ ʙʫʣʠ 

ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ ʧʘʪʝʥʪʥʠʭ ʜʞʝʨʝʣ ʪʘ ʦʧʠʪʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ 

ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʢʘʪʝʛʦʨʽʡ. ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʫʧʘʢʦʚʢʠ ʦʙʨʘʥʦ ʢʘʨʪʦʥ ʢʦʨʦʙʢʦʚʠʡ ʪʠʧʫ 

ʭʨʦʤ-ʝʨʟʘʮ, ʢʨʝʡʜʦʚʘʥʠʡ. ʎʝʡ ʤʘʪʝʨʽʘʣ ʽʜʝʘʣʴʥʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ 

ʛʘʣʫʟʽ ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʚʠʩʦʢʠʤ ʟʘʭʠʩʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ ʪʘ ʤʽʮʥʦʩʥʠʤ ʧʦʢʘʟʥʠʢʘʤ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʅʘ ʦʩʥʦʚʽ ʽʥʪʝʛʨʘʮʽʾ ʽʩʥʫʶʯʠʭ ʨʦʟʨʦʙʦʢ ʩʪʚʦʨʝʥʦ ʥʦʚʫ 

ʢʦʥʩʪʨʫʢʮʽʶ ʢʘʨʪʦʥʥʦʾ ʧʘʯʢʠ, ʛʦʣʦʚʥʦʶ ʽʥʥʦʚʘʮʽʻʶ ʷʢʦʾ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʯʥʦʾ 
ʟʘʩʪʽʙʢʠ ʜʣʷ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʚʽʜʢʨʠʚʘʥʥʷ ʪʘ ʟʘʢʨʠʚʘʥʥʷ, ʟʙʝʨʽʛʘʶʯʠ ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ 

ʽ ʚʤʽʩʪ (ʨʠʩ.1). 

 
ʈʠʩʫʥʦʢ 1 ï ʂʘʨʪʦʥʥʘ ʫʧʘʢʦʚʢʘ ʜʣʷ ʙʣʽʩʪʝʨʽʚ ʽʟ ʬʘʨʤʘʮʝʚʪʠʯʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ 

ɼʦʜʘʪʢʦʚʦ ʧʝʨʝʜʙʘʯʝʥʦ ʟʘʢʨʽʧʣʝʥʥʷ ʽʥʩʪʨʫʢʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ 

ʧʦʣʽʝʪʠʣʝʥʦʚʦʛʦ ʢʣʝʡʢʦʶ ʩʪʨʽʯʢʦʶ ʥʘ ʟʦʚʥʽʰʥʽʡ ʩʪʦʨʦʥʽ ʧʘʯʢʠ. ʊʘʢʝ ʨʽʰʝʥʥʷ 
ʧʦʣʝʛʰʫʻ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʚʽʣʴʥʷʻ ʤʽʩʮʝ ʚʩʝʨʝʜʠʥʽ ʫʧʘʢʦʚʢʠ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ 

ʙʣʽʩʪʝʨʽʚ. ʂʦʥʩʪʨʫʢʮʽʷ ʧʘʯʢʠ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ: ʟʨʫʯʥʝ ʪʘ ʱʽʣʴʥʝ ʨʦʟʤʽʱʝʥʥʷ ʙʣʽʩʪʝʨʽʚ 

ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʾʭ ʟʤʽʱʝʥʥʶ; ʟʨʫʯʥʝ ʚʠʡʤʘʥʥʷ ʪʘ ʚʢʣʘʜʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʙʣʽʩʪʝʨʘ; 

ʽʥʪʝʛʨʘʮʽʶ QR-ʢʦʜʫ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʜʦʜʘʪʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ; ʥʘʥʝʩʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʢʘʣʝʥʜʘʨʷ ʜʣʷ ʢʦʥʪʨʦʣʶ ʧʨʠʡʦʤʫ ʣʽʢʽʚ; ʚʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ ʪʘ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʝʢʦʣʦʛʽʯʥʠʤ ʥʦʨʤʘʤ; ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʘʤʦʢʣʝʶʯʦʾ ʝʪʠʢʝʪʢʠ ʜʣʷ ʟʘʭʠʩʪʫ 

ʚʽʜ ʬʘʣʴʩʠʬʽʢʘʮʽʾ.   

ɺʠʩʥʦʚʢʠ. ʇʨʦʻʢʪʦʚʘʥʘ ʢʘʨʪʦʥʥʘ ʫʧʘʢʦʚʢʘ ʚʠʨʽʟʥʷʻʪʴʩʷ ʽʥʪʝʛʨʦʚʘʥʦʶ ʙʽʯʥʦʶ 

ʟʘʩʪʽʙʢʦʶ ʜʣʷ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʚʽʜʢʨʠʚʘʥʥʷ, ʚʥʫʪʨʽʰʥʽʤ ʢʘʣʝʥʜʘʨʝʤ ʧʨʠʡʦʤʫ ʣʽʢʽʚ, 

ʧʨʠʢʣʝʻʥʦʶ ʽʥʩʪʨʫʢʮʽʻʶ ʥʘ ʟʦʚʥʽʰʥʽʡ ʩʪʽʥʮʽ ʪʘ QR-ʢʦʜʦʤ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʜʦʜʘʪʢʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. ʎʽ ʝʣʝʤʝʥʪʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʽʥʢʣʶʟʠʚʥʽʩʪʴ ʪʘ 

ʨʦʟʰʠʨʝʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, ʱʦ ʨʦʙʠʪʴ ʫʧʘʢʦʚʢʫ ʫʥʽʢʘʣʴʥʦʶ ʚ ʩʚʦʻʤʫ ʩʝʛʤʝʥʪʽ.     



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 
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ʈʦʟʨʦʙʢʘ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ʚ ʢʦʥʪʝʢʩʪʽ ʧʘʢʫʚʘʥʥʷ ʪʘ ʧʦʣʽʛʨʘʬʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ 

 

ɸʥʘʩʪʘʩʽʷ ʉʘʣʽʻʥʢʦ, ʆʣʴʛʘ ɭʞʦʚʘ  

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʜʠʟʘʡʥʫ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʌʽʨʤʦʚʠʡ ʩʪʠʣʴ ï ʮʝ ʢʦʤʧʣʝʢʩ ʛʨʘʬʽʯʥʠʭ ʪʘ ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʷʢʽ ʬʦʨʤʫʶʪʴ ʚʽʟʫʘʣʴʥʫ ʽʜʝʥʪʠʯʥʽʩʪʴ ʢʦʤʧʘʥʽʾ. ɺʽʥ ʻ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʫ 

ʚʧʽʟʥʘʚʘʥʦʩʪʽ ʙʨʝʥʜʫ ʪʘ ʩʪʚʦʨʝʥʥʽ ʡʦʛʦ ʫʥʽʢʘʣʴʥʦʛʦ ʦʙʨʘʟʫ. ʉʫʯʘʩʥʠʡ ʨʠʥʦʢ 
ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʢʦʥʢʫʨʝʥʮʽʾ, ʽ ʢʦʤʧʘʥʽʾ, ʷʢʽ ʧʨʘʛʥʫʪʴ ʟʘʢʨʽʧʠʪʠ ʩʚʦʾ 

ʧʦʟʠʮʽʾ, ʧʦʚʠʥʥʽ ʤʘʪʠ ʯʽʪʢʦ ʩʬʦʨʤʦʚʘʥʠʡ ʚʽʟʫʘʣʴʥʠʡ ʦʙʨʘʟ. ʌʽʨʤʦʚʠʡ ʩʪʠʣʴ ʜʦʧʦʤʘʛʘʻ 

ʥʝ ʣʠʰʝ ʚʠʜʽʣʠʪʠʩʷ ʩʝʨʝʜ ʢʦʥʢʫʨʝʥʪʽʚ, ʘ ʡ ʚʩʪʘʥʦʚʠʪʠ ʜʦʚʛʦʩʪʨʦʢʦʚʽ ʚʽʜʥʦʩʠʥʠ ʟʽ 

ʩʧʦʞʠʚʘʯʘʤʠ, ʬʦʨʤʫʶʯʠ ʾʭʥʶ ʜʦʚʽʨʫ ʪʘ ʣʦʷʣʴʥʽʩʪʴ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʽʚ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ʻ 

ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʧʘʢʫʚʘʥʥʽ ʪʘ ʧʦʣʽʛʨʘʬʽʯʥʽʡ ʧʨʦʜʫʢʮʽʾ. ʉʘʤʝ ʮʽ ʝʣʝʤʝʥʪʠ ʻ 

ʧʝʨʰʠʤʠ ʪʦʯʢʘʤʠ ʢʦʥʪʘʢʪʫ ʤʽʞ ʙʨʝʥʜʦʤ ʽ ʩʧʦʞʠʚʘʯʝʤ, ʚʽʜʽʛʨʘʶʯʠ ʚʠʟʥʘʯʘʣʴʥʫ ʨʦʣʴ 

ʫ ʩʪʚʦʨʝʥʥʽ ʧʝʨʰʦʛʦ ʚʨʘʞʝʥʥʷ. ɻʨʘʤʦʪʥʦ ʨʦʟʨʦʙʣʝʥʠʡ ʬʽʨʤʦʚʠʡ ʩʪʠʣʴ ʩʧʨʠʷʻ 

ʚʧʽʟʥʘʚʘʥʦʩʪʽ ʢʦʤʧʘʥʽʾ, ʘ ʷʢʽʩʥʽ ʧʦʣʽʛʨʘʬʽʯʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʧʨʠʚʘʙʣʠʚʝ ʧʘʢʫʚʘʥʥʷ 

ʧʽʜʩʠʣʶʶʪʴ ʾʾ ʨʠʥʢʦʚʽ ʧʦʟʠʮʽʾ. ʂʨʽʤ ʪʦʛʦ, ʬʽʨʤʦʚʠʡ ʩʪʠʣʴ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʻʜʠʥʫ 

ʢʦʥʮʝʧʮʽʶ ʙʨʝʥʜʫ, ʷʢʘ ʣʝʛʢʦ ʽʥʪʝʛʨʫʻʪʴʩʷ ʚ ʨʽʟʥʽ ʨʝʢʣʘʤʥʽ ʢʘʤʧʘʥʽʾ ʪʘ ʤʘʨʢʝʪʠʥʛʦʚʽ 

ʤʘʪʝʨʽʘʣʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʆʩʥʦʚʥʽ ʩʢʣʘʜʦʚʽ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ 

ʃʦʛʦʪʠʧ ï ʮʝʥʪʨʘʣʴʥʠʡ ʝʣʝʤʝʥʪ, ʷʢʠʡ ʽʜʝʥʪʠʬʽʢʫʻ ʢʦʤʧʘʥʽʶ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʾʾ 

ʚʧʽʟʥʘʚʘʥʽʩʪʴ. 

ʌʽʨʤʦʚʽ ʢʦʣʴʦʨʠ ʪʘ ʰʨʠʬʪʠ ï ʚʘʞʣʠʚʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʛʦ ʩʪʠʣʽʩʪʠʯʥʦʛʦ 

ʦʙʨʘʟʫ ʙʨʝʥʜʫ. 

ʉʣʦʛʘʥ ï ʢʦʨʦʪʢʝ ʛʘʩʣʦ, ʷʢʝ ʧʽʜʢʨʝʩʣʶʻ ʤʽʩʽʶ ʢʦʤʧʘʥʽʾ. 

ɽʣʝʤʝʥʪʠ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʧʦʣʽʛʨʘʬʽʾ ï ʚʽʟʠʪʢʠ, ʙʣʘʥʢʠ, ʫʧʘʢʦʚʢʘ, ʙʽʨʢʠ ʪʘ 

ʥʘʣʽʧʢʠ. 

ʇʘʢʫʚʘʥʥʷ ʷʢ ʯʘʩʪʠʥʘ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ 

ʇʘʢʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ ʻ ʥʝ ʣʠʰʝ ʟʘʩʦʙʦʤ ʟʘʭʠʩʪʫ ʪʦʚʘʨʫ, ʘ ʡ ʧʦʪʫʞʥʠʤ 
ʤʘʨʢʝʪʠʥʛʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ. 

ʇʦʣʽʛʨʘʬʽʯʥʘ ʧʨʦʜʫʢʮʽʷ ʫ ʧʽʜʪʨʠʤʮʽ ʙʨʝʥʜʫ 

ʇʦʣʽʛʨʘʬʽʯʥʽ ʤʘʪʝʨʽʘʣʠ, ʪʘʢʽ ʷʢ ʢʘʪʘʣʦʛʠ, ʙʫʢʣʝʪʠ, ʣʠʩʪʽʚʢʠ, ʻ ʝʬʝʢʪʠʚʥʠʤ 

ʟʘʩʦʙʦʤ ʢʦʤʫʥʽʢʘʮʽʾ ʟ ʢʣʽʻʥʪʘʤʠ. ɺʦʥʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʢʦʥʘʥʽ ʫ ʻʜʠʥʦʤʫ ʩʪʠʣʽ, ʱʦ 

ʧʽʜʢʨʝʩʣʶʻ ʽʥʜʠʚʽʜʫʘʣʴʥʽʩʪʴ ʙʨʝʥʜʫ. 

ɺʠʩʥʦʚʢʠ.  

ʌʽʨʤʦʚʠʡ ʩʪʠʣʴ ʻ ʦʩʥʦʚʦʶ ʚʧʽʟʥʘʚʘʥʦʩʪʽ ʙʨʝʥʜʫ ʪʘ ʡʦʛʦ ʢʦʤʫʥʽʢʘʮʽʡʥʦʾ 

ʩʪʨʘʪʝʛʽʾ. ʁʦʛʦ ʨʝʘʣʽʟʘʮʽʷ ʯʝʨʝʟ ʧʘʢʫʚʘʥʥʷ ʪʘ ʧʦʣʽʛʨʘʬʽʯʥʫ ʧʨʦʜʫʢʮʽʶ ʜʦʧʦʤʘʛʘʻ 

ʩʪʚʦʨʠʪʠ ʮʽʣʽʩʥʠʡ ʦʙʨʘʟ ʢʦʤʧʘʥʽʾ, ʟʤʽʮʥʠʪʠ ʾʾ ʧʦʟʠʮʽʾ ʥʘ ʨʠʥʢʫ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʚʽʨʫ 

ʩʧʦʞʠʚʘʯʽʚ. 

ʌʽʨʤʦʚʠʡ ʩʪʠʣʴ ʻ ʦʩʥʦʚʦʶ ʚʧʽʟʥʘʚʘʥʦʩʪʽ ʙʨʝʥʜʫ ʪʘ ʡʦʛʦ ʢʦʤʫʥʽʢʘʮʽʡʥʦʾ 
ʩʪʨʘʪʝʛʽʾ. ʁʦʛʦ ʨʝʘʣʽʟʘʮʽʷ ʯʝʨʝʟ ʧʘʢʫʚʘʥʥʷ ʪʘ ʧʦʣʽʛʨʘʬʽʯʥʫ ʧʨʦʜʫʢʮʽʶ ʜʦʧʦʤʘʛʘʻ 

ʩʪʚʦʨʠʪʠ ʮʽʣʽʩʥʠʡ ʦʙʨʘʟ ʢʦʤʧʘʥʽʾ, ʟʤʽʮʥʠʪʠ ʾʾ ʧʦʟʠʮʽʾ ʥʘ ʨʠʥʢʫ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʚʽʨʫ 

ʩʧʦʞʠʚʘʯʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫʩʧʽʰʥʘ ʨʦʟʨʦʙʢʘ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ʚ ʢʦʥʪʝʢʩʪʽ ʧʘʢʫʚʘʥʥʷ ʪʘ 

ʧʦʣʽʛʨʘʬʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʜʣʷ ʢʦʤʧʘʥʽʡ, ʱʦ ʧʨʘʛʥʫʪʴ ʟʤʽʮʥʠʪʠ ʩʚʦʾ 

ʧʦʟʠʮʽʾ ʥʘ ʨʠʥʢʫ, ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʜʦʚʽʨʠ ʩʝʨʝʜ ʢʣʽʻʥʪʽʚ ʽ ʩʪʚʦʨʠʪʠ ʢʦʥʢʫʨʝʥʪʥʽ 

ʧʝʨʝʚʘʛʠ. 
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ʆʩʦʙʣʠʚʦʩʪʽ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʢʘʨʪʦʥʥʦʾ ʫʧʘʢʦʚʢʠ ʜʣʷ ʰʦʢʦʣʘʜʥʠʭ ʮʫʢʝʨʦʢ 
 

ʂʘʪʝʨʠʥʘ ʇʝʢʘʨʯʫʢ, ʆʣʝʢʩʘʥʜʨ ɻʘʚʚʘ, ɺʽʢʪʦʨʽʷ ʄʦʨʬʣʶʢ-ʑʫʨ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʫʯʘʩʥʠʡ ʨʠʥʦʢ ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʚʠʨʦʙʽʚ ʚʠʩʫʚʘʻ ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʥʝ ʣʠʰʝ ʜʦ 

ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʘʣʝ ʡ ʜʦ ʾʾ ʚʽʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ. ɻʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʢʘʨʪʦʥʥʦʾ 

ʫʧʘʢʦʚʢʠ ʜʣʷ ʰʦʢʦʣʘʜʥʠʭ ʮʫʢʝʨʦʢ ʻ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʫ ʬʦʨʤʫʚʘʥʥʽ ʽʤʽʜʞʫ 

ʧʨʦʜʫʢʪʫ, ʡʦʛʦ ʧʦʟʠʮʽʦʥʫʚʘʥʥʽ ʥʘ ʨʠʥʢʫ ʪʘ ʟʘʣʫʯʝʥʥʽ ʩʧʦʞʠʚʘʯʽʚ. ɸʥʘʣʽʟ ʧʦʪʦʯʥʦʛʦ 

ʩʪʘʥʫ ʨʠʥʢʫ ʫʧʘʢʦʚʢʠ ʜʣʷ ʰʦʢʦʣʘʜʥʠʭ ʮʫʢʝʨʦʢ ʚʠʷʚʠʚ ʨʷʜ ʩʫʪʪʻʚʠʭ ʥʝʜʦʣʽʢʽʚ. 

ɿʦʢʨʝʤʘ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʽʡ ʟʘʭʠʩʪ ʧʨʦʜʫʢʪʫ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʡʦʛʦ ʷʢʦʩʪʽ. ʅʝ ʚʩʽ ʚʠʜʠ ʫʧʘʢʦʚʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʣʝʞʥʠʡ 

ʟʘʭʠʩʪ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʮʽʣʽʩʥʽʩʪʴ ʮʫʢʝʨʦʢ. 
ʊʘʢʦʞ, ʚʠʷʚʣʝʥʦ ʦʙʤʝʞʝʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʚʧʽʟʥʘʚʘʥʦʩʪʽ ʙʨʝʥʜʫ ʪʘ ʧʨʠʚʝʨʥʝʥʥʷ ʫʚʘʛʠ ʩʧʦʞʠʚʘʯʽʚ. ʂʨʽʤ ʪʦʛʦ, ʽʩʥʫʶʯʽ ʫʧʘʢʦʚʢʠ 

ʥʝ ʟʘʚʞʜʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʨʫʯʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʤʦʞʝ 

ʩʧʨʠʯʠʥʠʪʠ ʾʾ ʧʩʫʚʘʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʄʝʪʦʜʦʣʦʛʽʷ ʨʦʟʨʦʙʢʠ ʫʧʘʢʦʚʢʠ ʜʣʷ ʛʣʘʟʫʨʦʚʘʥʠʭ 

ʰʦʢʦʣʘʜʥʠʭ ʮʫʢʝʨʦʢ ʟ ʤʠʛʜʘʣʝʚʠʤ ʬʨʘʥʞʠʧʘʥʦʤ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ 

ʝʢʩʧʝʨʪʥʦʛʦ ʘʥʘʣʽʟʫ ʢʣʶʯʦʚʠʭ ʬʘʢʪʦʨʽʚ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʢʦʥʮʝʧʮʽʷʭ ʛʨʘʬʽʯʥʦʛʦ 

ʜʠʟʘʡʥʫ, ʧʨʘʚʠʣʘʭ ʪʝʦʨʽʾ ʢʦʣʴʦʨʫ ʪʘ ʣʦʛʽʩʪʠʯʥʠʭ ʘʩʧʝʢʪʘʭ ʧʘʢʫʚʘʥʥʷ. ʊʘʢʦʞ 

ʚʨʘʭʦʚʫʶʪʴʩʷ ʤʘʨʢʝʪʠʥʛʦʚʽ ʩʪʨʘʪʝʛʽʾ ʜʣʷ ʟʘʣʫʯʝʥʥʷ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ, ʝʨʛʦʥʦʤʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʘ ʪʘʢʦʞ ʝʢʦʣʦʛʽʯʥʽ ʚʠʤʦʛʠ 

ʜʦ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʝʬʝʢʪʠʚʥʝ, ʝʩʪʝʪʠʯʥʦ ʧʨʠʚʘʙʣʠʚʝ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʨʽʰʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʙôʻʢʪʦʤ ʧʘʢʫʚʘʥʥʷ ʻ ʛʣʘʟʫʨʦʚʘʥʽ ʰʦʢʦʣʘʜʥʽ 

ʮʫʢʝʨʢʠ ʟ ʤʠʛʜʘʣʝʚʠʤ ʬʨʘʥʞʠʧʘʥʦʤ. ʈʦʟʨʦʙʢʘ ʫʧʘʢʦʚʢʠ ʜʣʷ ʪʘʢʦʛʦ ʧʨʦʜʫʢʪʫ ʻ 

ʢʦʤʧʣʝʢʩʥʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʚʠʤʘʛʘʻ ʚʨʘʭʫʚʘʥʥʷ ʷʢ ʪʝʭʥʽʯʥʠʭ, ʪʘʢ ʽ ʤʘʨʢʝʪʠʥʛʦʚʠʭ 

ʘʩʧʝʢʪʽʚ. ʋʧʘʢʦʚʢʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʘʣʝʞʥʠʡ ʨʽʚʝʥʴ ʟʘʭʠʩʪʫ ʧʨʦʜʫʢʪʫ ʚʽʜ 

ʟʦʚʥʽʰʥʽʭ ʯʠʥʥʠʢʽʚ, ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʟʨʫʯʥʦʩʪʽ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ, ʙʫʪʠ ʧʨʠʚʘʙʣʠʚʦʶ 

ʜʣʷ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ ʪʘ ʤʽʩʪʠʪʠ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ.  

ɸʥʘʣʽʟ ʫʧʦʜʦʙʘʥʴ ʩʧʦʞʠʚʘʯʽʚ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʥʘʡʙʽʣʴʰ ʟʘʪʨʝʙʫʚʘʥʠʤ ʚʠʜʦʤ 

ʫʧʘʢʦʚʢʠ ʻ ʢʘʨʪʦʥʥʘ ʛʨʫʧʦʚʘ ʫʧʘʢʦʚʢʘ ʟ ʚʢʣʘʜʝʥʠʤ ʧʦʣʽʤʝʨʥʠʤ ʢʦʨʝʢʩʦʤ ʪʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʧʘʢʫʚʘʥʥʷʤ ʢʦʞʥʦʾ ʮʫʢʝʨʢʠ ʚ ʘʣʶʤʽʥʽʻʚʫ ʬʦʣʴʛʫ. ʊʘʢʘ ʢʦʥʩʪʨʫʢʮʽʷ 

ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʢʽʣʴʢʦʭ ʢʣʶʯʦʚʠʭ ʧʝʨʝʚʘʛ: ʢʘʨʪʦʥʥʘ ʫʧʘʢʦʚʢʘ ʟʘʙʝʟʧʝʯʫʻ ʝʩʪʝʪʠʯʥʠʡ 

ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ, ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʟʘʭʠʩʪ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ ʪʘ 
ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ; ʧʦʣʽʤʝʨʥʠʡ ʢʦʨʝʢʩ ʩʧʨʠʷʻ ʬʽʢʩʘʮʽʾ ʢʦʞʥʦʾ ʮʫʢʝʨʢʠ, 

ʟʘʧʦʙʽʛʘʶʯʠ ʾʭ ʟʤʽʱʝʥʥʶ ʪʘ ʜʝʬʦʨʤʘʮʽʾ ʧʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ; ʽʥʜʠʚʽʜʫʘʣʴʥʘ 

ʫʧʘʢʦʚʢʘ ʟ ʬʦʣʴʛʠ ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ ʛʽʛʽʻʥʽʯʥʦʩʪʽ ʧʨʦʜʫʢʪʫ, ʟʙʝʨʽʛʘʻ ʡʦʛʦ ʷʢʽʩʪʴ ʥʘʚʽʪʴ 

ʧʽʩʣʷ ʚʽʜʢʨʠʪʪʷ ʦʩʥʦʚʥʦʾ ʫʧʘʢʦʚʢʠ. 

ɼʦʜʘʪʢʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʻ POP-UP ʝʣʝʤʝʥʪʠ, ʱʦ ʩʪʚʦʨʶʶʪʴ 

ʝʬʝʢʪ ʦʙôʻʤʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, ʥʘʜʘʶʪʴ ʫʧʘʢʦʚʮʽ ʫʥʽʢʘʣʴʥʦʩʪʽ ʪʘ ʧʽʜʩʠʣʶʶʪʴ 

ʝʤʦʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʟʽ ʩʧʦʞʠʚʘʯʝʤ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʥʝ ʣʠʰʝ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʧʨʦʜʘʞʽʚ 

ʟʘ ʨʘʭʫʥʦʢ çʚʘʫ-ʝʬʝʢʪʫè, ʘ ʡ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫʧʘʢʦʚʢʫ ʷʢ ʩʫʚʝʥʽʨ, ʱʦ 

ʟʘʣʠʰʘʻ ʧʨʠʻʤʥʽ ʩʧʦʛʘʜʠ ʧʨʦ ʤʽʩʪʦ ʂʠʾʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʣʝʥʘ ʢʦʥʮʝʧʮʽʷ ʫʧʘʢʦʚʢʠ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʨʠʥʢʦʚʠʤ 

ʚʠʤʦʛʘʤ, ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʜʫʢʪʫ ʪʘ ʬʦʨʤʫʻ ʧʦʟʠʪʠʚʥʝ ʚʨʘʞʝʥʥʷ 

ʩʝʨʝʜ ʩʧʦʞʠʚʘʯʽʚ, ʧʽʜʚʠʱʫʶʯʠ ʡʦʛʦ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʥʘ ʨʠʥʢʫ ʰʦʢʦʣʘʜʥʠʭ 
ʚʠʨʦʙʽʚ. ʅʘ ʨʠʩ. 1 ʥʘʚʝʜʝʥʦ 3D ʤʦʜʝʣʽ ʢʘʨʪʦʥʥʦʾ ʛʨʫʧʦʚʦʾ ʫʧʘʢʦʚʢʠ, ʘ ʥʘ ʨʠʩ. 2 

ʧʦʢʘʟʘʥʦ ʫʧʘʢʦʚʢʫ ʟ ʝʣʝʤʝʥʪʦʤ  POP-UP ʚ ʩʝʨʝʜʠʥʽ. 



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 
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ɺʠʩʥʦʚʢʠ. ɻʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʢʘʨʪʦʥʥʦʾ ʫʧʘʢʦʚʢʠ ʜʣʷ ʰʦʢʦʣʘʜʥʠʭ ʮʫʢʝʨʦʢ ʻ 

ʚʘʞʣʠʚʠʤ ʩʢʣʘʜʥʠʢʦʤ ʫʩʧʽʰʥʦʛʦ ʧʨʦʩʫʚʘʥʥʷ ʧʨʦʜʫʢʪʫ ʥʘ ʨʠʥʢʫ. ʆʧʪʠʤʘʣʴʥʝ 

ʧʦʻʜʥʘʥʥʷ ʢʦʣʴʦʨʦʚʦʾ ʛʘʤʠ, ʰʨʠʬʪʦʚʠʭ ʨʽʰʝʥʴ, ʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ 

ʝʨʛʦʥʦʤʽʯʥʦʩʪʽ ʫʧʘʢʦʚʢʠ ʩʧʨʠʷʻ ʾʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ, ʧʽʜʚʠʱʫʻ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ 

ʪʦʚʘʨʫ ʪʘ ʬʦʨʤʫʻ ʧʦʟʠʪʠʚʥʝ ʩʧʨʠʡʥʷʪʪʷ ʙʨʝʥʜʫ ʩʧʦʞʠʚʘʯʘʤʠ.  

ʇʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʫʧʘʢʦʚʢʠ ï ʮʝ ʙʘʛʘʪʦʝʪʘʧʥʘ ʟʘʜʘʯʘ, ʱʦ ʚʠʤʘʛʘʻ ʟʥʘʥʴ ʫ 

ʛʘʣʫʟʽ ʜʠʟʘʡʥʫ, ʽʥʞʝʥʝʨʽʾ, ʤʘʨʢʝʪʠʥʛʫ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ. ɺʘʞʣʠʚʦ ʥʝ ʣʠʰʝ 
ʨʦʟʨʦʙʣʷʪʠ ʥʦʚʽ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʨʫʯʥʽʩʪʴ ʫʧʘʢʦʚʢʠ, ʘʣʝ ʡ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʷʢ ʝʬʝʢʪʠʚʥʠʡ ʟʘʩʽʙ ʤʘʨʢʝʪʠʥʛʦʚʦʾ ʢʦʤʫʥʽʢʘʮʽʾ. 

ɼʠʟʘʡʥ ʫʧʘʢʦʚʢʠ ï ʮʝ ʥʝ ʧʨʦʩʪʦ ʝʩʪʝʪʠʯʥʝ ʦʬʦʨʤʣʝʥʥʷ, ʘ ʩʪʨʘʪʝʛʽʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, 

ʷʢʠʡ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʧʨʦʜʘʞʽʚ, ʚʧʽʟʥʘʚʘʥʦʩʪʽ ʙʨʝʥʜʫ ʩʝʨʝʜ ʢʦʥʢʫʨʝʥʪʽʚ ʽ 

ʚʩʪʘʥʦʚʣʝʥʥʶ ʝʤʦʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʙʨʝʥʜʦʤ ʪʘ ʩʧʦʞʠʚʘʯʝʤ. 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʨʠʥʢʫ ʥʝʦʙʭʽʜʥʦ ʯʽʪʢʦ ʨʦʟʫʤʽʪʠ ʤʝʪʫ ʩʪʚʦʨʝʥʥʷ ʢʦʞʥʦʛʦ 

ʝʣʝʤʝʥʪʘ ʜʠʟʘʡʥʫ, ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʥʘ ʧʦʪʨʝʙʠ ʪʘ ʚʧʦʜʦʙʘʥʥʷ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ, 

ʧʽʜʣʘʰʪʦʚʫʶʯʠ ʚʽʟʫʘʣʴʥʽ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʢʦʤʧʦʥʝʥʪʠ ʫʧʘʢʦʚʢʠ ʧʽʜ ʾʾ ʦʯʽʢʫʚʘʥʥʷ. 

ʉʘʤʝ ʪʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ ʣʦʷʣʴʥʽʩʪʴ ʩʧʦʞʠʚʘʯʽʚ, ʧʽʜʚʠʱʫʚʘʪʠ ʜʦʚʽʨʫ ʜʦ 

ʙʨʝʥʜʫ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʡʦʛʦ ʫʩʧʽʰʥʫ ʧʨʠʩʫʪʥʽʩʪʴ ʥʘ ʨʠʥʢʫ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʨʦʟʨʦʙʢʠ 
ʝʬʝʢʪʠʚʥʠʭ ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ ʧʘʢʫʚʘʥʥʷ ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʚʠʨʦʙʽʚ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʪʠʤʫʪʴ ʩʫʯʘʩʥʠʤ ʪʝʥʜʝʥʮʽʷʤ, ʝʢʦʣʦʛʽʯʥʠʤ ʩʪʘʥʜʘʨʪʘʤ ʽ ʤʘʨʢʝʪʠʥʛʦʚʠʤ 

ʚʠʤʦʛʘʤ. 
ʃʽʪʝʨʘʪʫʨʘ. 
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ʂʘʨʪʦʥʥʘ ʫʧʘʢʦʚʢʘ ʜʣʷ ʟʘʢʚʘʩʢʠ ʜʣʷ ʡʦʛʫʨʪʫ 

 

ʆʣʴʛʘ ʈʦʤʘʥʶʢ, ʅʘʪʘʣʽʷ ʂʫʣʠʢ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 
ɺʩʪʫʧ. ʉʫʯʘʩʥʘ ʫʧʘʢʦʚʢʘ ʜʣʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʚʠʢʦʥʫʻ ʥʝ ʣʠʰʝ ʟʘʭʠʩʥʫ, ʘ ʡ 

ʽʥʬʦʨʤʘʮʽʡʥʫ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʫ ʬʫʥʢʮʽʾ. ʆʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦ ʮʝ ʜʣʷ ʜʠʪʷʯʠʭ ʧʨʦʜʫʢʪʽʚ, ʜʝ 
ʚʘʞʣʠʚʠʤ ʻ ʩʪʚʦʨʝʥʥʷ ʮʽʢʘʚʦʛʦ ʪʘ ʢʦʨʠʩʥʦʛʦ ʜʦʩʚʽʜʫ ʜʣʷ ʤʘʣʝʥʴʢʠʭ ʩʧʦʞʠʚʘʯʽʚ. ʋʧʘʢʦʚʢʘ 

ʜʣʷ ʟʘʢʚʘʩʢʠ ʜʣʷ ʡʦʛʫʨʪʫ, ʨʦʟʨʦʙʣʝʥʘ ʚ ʤʝʞʘʭ ʜʘʥʦʾ ʨʦʙʦʪʠ, ʧʦʻʜʥʫʻ ʫ ʩʦʙʽ 
ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʪʘ ʥʘʚʯʘʣʴʥʠʡ ʢʦʤʧʦʥʝʥʪ ʫ ʚʠʛʣʷʜʽ ʨʦʟʚʠʚʘʶʯʦʾ ʛʨʠ. ʄʝʪʘ 

ʨʦʙʦʪʠ ï ʨʦʟʨʦʙʠʪʠ ʢʘʨʪʦʥʥʫ ʫʧʘʢʦʚʢʫ ʜʣʷ ʟʘʢʚʘʩʢʠ ʜʣʷ ʡʦʛʫʨʪʫ ʜʣʷ ʜʽʪʝʡ, ʷʢʘ ʚʢʣʶʯʘʻ 
ʽʥʪʝʨʘʢʪʠʚʥʫ ʩʢʣʘʜʦʚʫ ï ʛʨʫ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʜʽʪʷʤ ʚʠʚʯʘʪʠ ʮʠʬʨʠ, ʬʨʫʢʪʠ ʪʘ ʦʩʥʦʚʠ 

ʘʨʠʬʤʝʪʠʢʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʟʨʫʯʥʝ ʪʘ ʙʝʟʧʝʯʥʝ ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʜʫʢʪʫ. 
ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʫʧʘʢʦʚʢʠ ʚʠʢʦʨʠʩʪʘʥʦ ʝʢʦʣʦʛʽʯʥʠʡ ʢʘʨʪʦʥ, 

ʷʢʠʡ ʧʽʜʣʷʛʘʻ ʚʪʦʨʠʥʥʽʡ ʧʝʨʝʨʦʙʮʽ ʪʘ ʜʣʷ ʩʘʰʝ-ʧʘʢʝʪʠʢʽʚ ʩʧʝʮʽʘʣʴʥʠʡ ʧʘʧʽʨ ʟ ʧʦʣʽʤʝʨʥʠʤ 
ʧʦʢʨʠʪʪʷʤ, ʱʦ ʨʦʟʯʠʥʷʻʪʴʩʷ ʫ ʚʦʜʽ. ʆʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ ʥʘʥʝʩʝʥʥʷ ʟʦʙʨʘʞʝʥʴ ʻ ʮʠʬʨʦʚʠʡ 

ʜʨʫʢ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʜʨʫʢ ʟʤʽʥʥʠʭ ʜʠʟʘʡʥʽʚ, ʚʠʩʦʢʫ ʯʽʪʢʽʩʪʴ ʢʦʣʴʦʨʽʚ ʽ ʜʝʪʘʣʝʡ. ɼʠʟʘʡʥ 

ʚʠʢʦʥʘʥʠʡ ʫ ʥʽʞʥʠʭ ʚʽʜʪʽʥʢʘʭ ï ʙʣʘʢʠʪʥʦʤʫ ʪʘ ʨʦʞʝʚʦʤʫ, ʱʦ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʜʠʪʷʯʦʶ 
ʧʨʦʜʫʢʮʽʻʶ. 

ʈʝʟʫʣʴʪʘʪʠ. ʉʪʚʦʨʝʥʘ ʫʧʘʢʦʚʢʘ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʪʘ 
ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ. ɺʦʥʘ ʚʠʢʦʥʘʥʘ ʟ ʝʢʦʣʦʛʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʢʘʨʪʦʥʥʫ 

ʢʦʨʦʙʢʫ, ʷʢʘ ʤʽʩʪʠʪʴ ʜʝʚôʷʪʴ ʦʢʨʝʤʠʭ ʢʫʙʠʢʽʚ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʻ ʝʣʝʤʝʥʪʦʤ ʛʨʠ ʪʘ ʚʦʜʥʦʯʘʩ 
ʢʦʥʪʝʡʥʝʨʦʤ ʜʣʷ ʩʘʰʝ-ʧʘʢʝʪʠʢʽʚ ʽʟ ʟʘʢʚʘʩʢʦʶ. ʎʝ ʨʽʰʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʜʫʢʪʫ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʜʠʪʠʥʠ. ʂʦʞʝʥ ʢʫʙʠʢ ʤʽʩʪʠʪʴ ʛʨʘʬʽʯʥʽ 
ʝʣʝʤʝʥʪʠ ʜʣʷ ʥʘʚʯʘʥʥʷ ï ʮʠʬʨʠ, ʬʨʫʢʪʠ ʪʘ ʙʘʟʦʚʽ ʘʨʠʬʤʝʪʠʯʥʽ ʦʧʝʨʘʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʜʠʪʠʥʘ ʥʝ ʣʠʰʝ ʦʪʨʠʤʫʻ ʷʢʽʩʥʠʡ ʥʘʪʫʨʘʣʴʥʠʡ ʧʨʦʜʫʢʪ, ʘʣʝ ʡ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫ ʟʘʭʦʧʣʠʚʽʡ 
ʬʦʨʤʽ ʟʥʘʡʦʤʠʪʠʩʷ ʟ ʯʠʩʣʘʤʠ, ʨʘʭʫʥʢʦʤ ʪʘ ʥʘʟʚʘʤʠ ʬʨʫʢʪʽʚ. ɼʠʟʘʡʥ ʫʧʘʢʦʚʢʠ ʚʠʢʦʥʘʥʦ ʫ 

ʥʽʞʥʠʭ ʚʽʜʪʽʥʢʘʭ ï ʙʣʘʢʠʪʥʦʤʫ ʪʘ ʨʦʞʝʚʦʤʫ, ʱʦ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʜʠʪʷʯʠʤʠ ʧʨʦʜʫʢʪʘʤʠ ʪʘ 
ʚʠʢʣʠʢʘʻ ʜʦʚʽʨʫ ʫ ʙʘʪʴʢʽʚ. ɺʽʟʫʘʣʴʥʝ ʦʬʦʨʤʣʝʥʥʷ ʪʘʢʦʞ ʤʽʩʪʠʪʴ ʟʦʙʨʘʞʝʥʥʷ ʜʠʪʠʥʠ, ʷʢʘ 

ʾʩʪʴ ʡʦʛʫʨʪ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʬʦʨʤʫʚʘʪʠ ʧʦʟʠʪʠʚʥʠʡ ʽʤʽʜʞ ʧʨʦʜʫʢʪʫ ʪʘ ʩʪʠʤʫʣʶʻ ʽʥʪʝʨʝʩ 
ʤʘʣʝʥʴʢʠʭ ʩʧʦʞʠʚʘʯʽʚ. ɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʮʠʬʨʦʚʦʛʦ ʜʨʫʢʫ ʚʜʘʣʦʩʷ ʜʦʩʷʛʪʠ ʚʠʩʦʢʦʾ 

ʯʽʪʢʦʩʪʽ ʟʦʙʨʘʞʝʥʴ, ʱʦ ʨʦʙʠʪʴ ʫʧʘʢʦʚʢʫ ʧʨʠʚʘʙʣʠʚʦʶ ʪʘ ʽʥʬʦʨʤʘʪʠʚʥʦʶ. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʦʙʢʠ 

ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʫʧʘʢʦʚʢʘ ʜʣʷ ʜʠʪʷʯʦʾ 
ʟʘʢʚʘʩʢʠ ʜʣʷ ʡʦʛʫʨʪʫ ʥʝ ʣʠʰʝ ʚʠʢʦʥʫʻ 

ʩʚʦʶ ʦʩʥʦʚʥʫ ʬʫʥʢʮʽʶ ï ʟʙʝʨʝʞʝʥʥʷ 
ʧʨʦʜʫʢʪʫ, ʘ ʡ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʜʠʪʠʥʠ, 

ʬʦʨʤʫʻ ʢʦʨʠʩʥʽ ʭʘʨʯʦʚʽ ʟʚʠʯʢʠ ʪʘ 
ʧʽʜʪʨʠʤʫʻ ʝʢʦʣʦʛʽʯʥʽ ʪʝʥʜʝʥʮʽʾ ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʧʘʢʫʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʆʢʨʽʤ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ ʝʩʪʝʪʠʯʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ, ʚʝʣʠʢʘ ʫʚʘʛʘ ʧʨʠʜʽʣʝʥʘ 
ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ. ɺʠʢʦʨʠʩʪʘʥʠʡ ʢʘʨʪʦʥ ʻ ʧʦʚʥʽʩʪʶ ʧʨʠʜʘʪʥʠʤ ʜʣʷ ʚʪʦʨʠʥʥʦʾ 

ʧʝʨʝʨʦʙʢʠ, ʘ ʧʘʧʽʨ ʟ ʧʦʣʽʤʝʨʥʠʤ ʧʦʢʨʠʪʪʷʤ, ʷʢʝ ʨʦʟʯʠʥʷʻʪʴʩʷ ʫ ʚʦʜʽ, ʟʤʝʥʰʫʻ ʥʝʛʘʪʠʚʥʠʡ 
ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʫʧʘʢʦʚʢʘ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. 
ɺʠʩʥʦʚʢʠ. ʈʦʟʨʦʙʣʝʥʘ ʫʧʘʢʦʚʢʘ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʝʢʦʣʦʛʽʯʥʽʩʪʴ, ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ, ʱʦ ʨʦʙʠʪʴ ʾʾ ʧʨʠʚʘʙʣʠʚʦʶ ʜʣʷ ʙʘʪʴʢʽʚ ʽ ʢʦʨʠʩʥʦʶ ʜʣʷ ʜʽʪʝʡ. 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʨʠ ʷʢ ʝʣʝʤʝʥʪʫ ʫʧʘʢʦʚʢʠ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʫ ʜʠʪʠʥʠ ʧʦʟʠʪʠʚʥʦʛʦ 

ʩʪʘʚʣʝʥʥʷ ʜʦ ʟʜʦʨʦʚʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʥʘʚʯʘʥʥʷ ʯʝʨʝʟ ʛʨʫ. 

 



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 
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ʇʨʦʝʢʪʫʚʘʥʥʷ ʫʧʘʢʦʚʢʠ ʜʣʷ ʧʣʠʪʢʠ ʰʦʢʦʣʘʜʫ 

 

ɺʣʘʜʠʩʣʘʚ ɹʫʪʝʥʢʦ, ʃʝʩʷ ʄʘʨʮʠʥʢʝʚʠʯ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺʘʞʣʠʚʽʩʪʴ ʫʧʘʢʦʚʢʠ ʜʣʷ ʰʦʢʦʣʘʜʥʦʾ ʧʣʠʪʢʠ ʧʦʣʷʛʘʻ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ: 

ʙʝʟʧʝʢʠ, ʟʙʝʨʽʛʘʥʥʷ, ʤʘʨʢʝʪʠʥʛʦʚʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʪʘ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʫʧʘʢʦʚʢʠ. ʄʝʪʘ ʨʦʙʦʪʠ ï ʨʦʟʨʦʙʣʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʾ, ʝʩʪʝʪʠʯʥʦʾ ʪʘ 
ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʫʧʘʢʦʚʢʠ, ʟ ʧʦʚʪʦʨʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ.  

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʇʨʦʚʝʜʝʥʽ ʤʘʨʢʝʪʠʥʛʦʚʠʡ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʫʧʘʢʦʚʦʢ ʜʣʷ 

ʰʦʢʦʣʘʜʥʠʭ ʧʣʠʪʦʢ, ʦʧʠʪʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ, ʪʝʭʥʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ 

ʨʦʟʨʦʙʣʝʥʦ ʢʦʥʩʪʨʫʢʮʽʶ ʪʘ ʜʠʟʘʡʥ ʫʧʘʢʦʚʢʠ ʜʣʷ ʧʣʠʪʢʠ ʰʦʢʦʣʘʜʫ. 

ʗʢ ʤʘʪʝʨʽʘʣ ʜʣʷ ʫʧʘʢʦʚʢʠ ʙʫʣʦ ʦʙʨʘʥʦ ʢʘʨʪʦʥ ʯʝʨʝʟ ʡʦʛʦ ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʪʘ 

ʜʠʟʘʡʥʝʨʩʴʢʽ ʤʦʞʣʠʚʦʩʪʽ. ʇʣʠʪʢʘ ʜʦʜʘʪʢʦʚʦ ʟʘʛʦʨʥʫʪʘ ʫ ʬʦʣʴʛʫ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʈʦʟʨʦʙʣʝʥʘ ʫʧʘʢʦʚʢʘ ʜʣʷ ʯʦʨʥʦ-ʙʽʣʦʾ ʧʣʠʪʢʠ ʰʦʢʦʣʘʜʫ 

ʚʨʘʭʦʚʫʻ ʚʧʦʜʦʙʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʽ ʧʝʨʝʜʙʘʯʘʻ ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʧʘʢʦʚʢʠ ʜʣʷ 

ʛʨʠ ʚ ʰʘʰʢʠ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʥʘʩʪʽʣʴʥʦʾ ʛʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʝʨʝʚʦ ʽ 

ʧʝʨʛʘʤʝʥʪ, ʘ ʧʦʻʜʥʘʥʥʷ ʪʝʤʥʠʭ ʽ ʩʚʽʪʣʠʭ ʢʦʣʴʦʨʽʚ ʥʘʛʘʜʫʻ ʛʨʘʣʴʥʫ ʜʦʰʢʫ. ʅʘ ʟʚʦʨʦʪʽ 

ʫʧʘʢʦʚʢʠ ʻ ʩʭʝʤʘ, ʷʢ ʧʨʘʚʠʣʴʥʦ ʾʾ ʨʦʟʢʨʠʪʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʽʛʨʦʚʦʛʦ ʧʦʣʷ, ʷʢ 

ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 1. ʌʦʣʴʛʘ ʟʘʭʠʱʘʻ ʰʦʢʦʣʘʜ ʚʽʜ ʚʦʣʦʛʠ, ʧʦʚʽʪʨʷ ʪʘ ʩʚʽʪʣʘ, ʘ 
ʢʘʨʪʦʥʥʠʡ ʯʦʭʦʣ ʜʦʜʘʻ ʤʽʮʥʽʩʪʴ ʽ ʚʠʢʦʥʫʻ ʤʘʨʢʝʪʠʥʛʦʚʫ ʬʫʥʢʮʽʶ. 

 

 

 
ʈʠʩ. 1. ʈʦʟʛʦʨʪʢʘ ʟ ʛʨʘʬʽʯʥʠʤ ʦʬʦʨʤʣʝʥʥʷʤ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʫʧʘʢʦʚʢʠ ʜʣʷ 

ʰʦʢʦʣʘʜʥʦʾ ʧʣʠʪʢʠ ʪʘ 3D ʤʦʜʝʣʴ ʟ ʥʘʥʝʩʝʥʠʤ ʜʠʟʘʡʥʦʤ. 

 

ɺʠʩʥʦʚʢʠ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʾ ʨʦʙʦʪʠ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʫʧʘʢʦʚʢʘ ʜʣʷ ʯʦʨʥʦ-
ʙʽʣʦʾ ʧʣʠʪʢʠ ʰʦʢʦʣʘʜʫ, ʷʢʘ ʧʦʻʜʥʫʻ ʝʩʪʝʪʠʯʥʽ, ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʪʘ ʝʢʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʘʨʪʦʥʫ ʪʘ ʬʦʣʴʛʠ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʟʘʭʠʱʘʪʠ ʰʦʢʦʣʘʜ ʚʽʜ ʚʦʣʦʛʠ, 

ʧʦʚʽʪʨʷ ʪʘ ʩʚʽʪʣʘ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʟʙʝʨʝʛʪʠ ʡʦʛʦ ʩʚʽʞʽʩʪʴ ʪʘ ʩʤʘʢ. ʂʨʽʤ ʪʦʛʦ, ʢʘʨʪʦʥʥʘ 

ʫʧʘʢʦʚʢʘ ʤʘʻ ʚʠʩʦʢʫ ʤʽʮʥʽʩʪʴ ʽ ʤʦʞʝ ʙʫʪʠ ʧʦʚʪʦʨʥʦ ʚʠʢʦʨʠʩʪʘʥʘ ʫ ʚʠʛʣʷʜʽ ʽʛʨʦʚʦʛʦ 

ʧʦʣʷ ʜʣʷ ʛʨʠ ʚ ʰʘʰʢʠ, ʱʦ ʧʽʜʚʠʱʫʻ ʮʽʥʥʽʩʪʴ ʧʨʦʜʫʢʪʫ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ ʽ ʟʙʽʣʴʰʫʻ ʡʦʛʦ 

ʧʨʠʚʘʙʣʠʚʽʩʪʴ. ɿʘʚʜʷʢʠ ʪʘʢʦʤʫ ʧʽʜʭʦʜʫ ʫʧʘʢʦʚʢʘ ʥʝ ʪʽʣʴʢʠ ʚʠʢʦʥʫʻ ʩʚʦʶ ʦʩʥʦʚʥʫ 

ʬʫʥʢʮʽʶ ʟʘʭʠʩʪʫ ʧʨʦʜʫʢʪʫ, ʘʣʝ ʡ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʜʦʚʞʠʪʠ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʱʦ 

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʪʘ ʩʧʨʠʷʻ ʟʙʽʣʴʰʝʥʥʶ ʧʨʦʜʘʞʽʚ. 

 
ʃʽʪʝʨʘʪʫʨʘ 
ʇʘʢʫʚʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ: ʧʽʜʨʫʯ. ʜʣʷ ʩʪʫʜ./ ʆ.ʄ. ɻʘʚʚʘ, ɸ.ʇ. ɹʝʩʧʘʣʴʢʦ, ɸ.ɯ.; ɺʦʣʯʢʦ, ʆ.ʆ. 

ʂʦʭʘʥ ï ʂ. ɯɸʎ çʋʧʘʢʦʚʢʘè 2010. ï 746 ʩ. 
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POP-ʜʠʩʧʣʝʡ ʜʣʷ ʧʨʦʜʫʢʪʽʚ ʩʧʦʨʪʠʚʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʬʽʨʤʠ çSport beastè 

 

ɯʣʣʷ ʏʝʨʥʠʰ, ʖʨʽʡ ɼʦʣʦʤʘʢʽʥ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. POP-ʜʠʩʧʣʝʡ (Point of Purchase Display) ï ʮʝ ʨʝʢʣʘʤʥʠʡ ʩʪʝʥʜ ʘʙʦ 

ʢʦʥʩʪʨʫʢʮʽʷ, ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʤʽʩʮʽ ʧʨʦʜʘʞʫ ʜʣʷ ʧʨʠʚʝʨʥʝʥʥʷ ʫʚʘʛʠ ʧʦʢʫʧʮʽʚ ʜʦ 

ʢʦʥʢʨʝʪʥʦʛʦ ʪʦʚʘʨʫ ʯʠ ʙʨʝʥʜʫ. ɺʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʫʧʝʨʤʘʨʢʝʪʘʭ, ʤʘʛʘʟʠʥʘʭ 
ʝʣʝʢʪʨʦʥʽʢʠ, ʘʧʪʝʢʘʭ ʪʘ ʽʥʰʠʭ ʪʦʨʛʦʚʠʭ ʪʦʯʢʘʭ ʜʣʷ ʩʪʠʤʫʣʶʚʘʥʥʷ ʽʤʧʫʣʴʩʠʚʥʠʭ 

ʧʦʢʫʧʦʢ. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʇʨʠ ʨʦʟʨʦʙʮʽ POP-ʜʠʩʧʣʝʶ ʧʦʩʪʘʚʣʝʥʦ ʟʘʜʘʯʫ ʨʦʟʨʦʙʠʪʠ ʜʠʟʘʡʥ ʪʘ 

ʢʦʥʩʪʨʫʢʪʠʚ POP-ʜʠʩʧʣʝʶ, ʷʢʠʡ ʙʠ ʧʨʠʚʝʨʪʘʚ ʫʚʘʛʫ ʩʧʦʞʠʚʘʯʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɻʦʬʨʦʢʘʨʪʦʥ ï ʮʝ ʦʜʠʥ ʽʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ POP-ʜʠʩʧʣʝʾʚ ʟʘʚʜʷʢʠ ʡʦʛʦ ʣʝʛʢʦʩʪʽ, ʤʽʮʥʦʩʪʽ ʪʘ ʝʢʦʣʦʛʽʯʥʦʩʪʽ. ɺʽʥ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʽʣʴʢʦʭ ʰʘʨʽʚ ʧʘʧʝʨʫ: ʟʦʚʥʽʰʥʽʭ ʛʣʘʜʢʠʭ ʰʘʨʽʚ (ʣʘʡʥʝʨʽʚ) ʽ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʭʚʠʣʷʩʪʦʛʦ ʰʘʨʫ (ʬʣʶʪʠʥʛʫ), ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʞʦʨʩʪʢʽʩʪʴ ʽ ʩʪʽʡʢʽʩʪʴ 

ʢʦʥʩʪʨʫʢʮʽʾ. ɼʣʷ  ʥʙʦʛʦ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʪʨʠʰʘʨʦʚʠʡ ʛʦʬʨʦʢʘʨʪʦʥ, ʱʦ ʜʦʜʘʻ ʤʽʮʥʦʩʪʽ 

ʢʦʥʩʪʨʫʢʮʽʾ. ʂʨʽʤ ʪʦʛʦ, ʛʦʬʨʦʢʘʨʪʦʥ ʝʢʦʣʦʛʽʯʥʠʡ ʽ ʧʨʠʜʘʪʥʠʡ ʜʣʷ ʧʝʨʝʨʦʙʢʠ, ʱʦ 

ʨʦʙʠʪʴ ʡʦʛʦ ʧʦʧʫʣʷʨʥʠʤ ʚʠʙʦʨʦʤ ʜʣʷ ʙʨʝʥʜʽʚ, ʷʢʽ ʧʨʘʛʥʫʪʴ ʟʤʝʥʰʠʪʠ ʩʚʽʡ 

ʝʢʦʣʦʛʽʯʥʠʡ ʩʣʽʜ. 

 

ʈʝʟʫʣʴʪʘʪʠ. ʄʘʪʝʨʽʘʣ: ʪʨʠʰʘ-

ʨʦʚʠʡ ʛʦʬʨʦʢʘʨʪʦʥ. 

ɻʘʙʘʨʠʪʠ:  622Ĭ721Ĭ1445 ʤʤ. 

ʅʘ ʟʦʙʨʘʞʝʥʥʷʭ ʚʽʜʦʙʨʘʞʝʥʽ 

ʥʘʩʪʫʧʥʽ ʝʣʝʤʝʥʪʠ POP-ʜʠʩʧʣʝʶ: 

Å ʇʽʜʩʪʘʚʢʘ, ʷʢʘ ʻ ʦʩʥʦʚʦʶ 

ʚʩʽʻʾ ʢʦʥʩʪʨʫʢʮʽʾ. 

Å ɺʝʨʪʠʢʘʣʴʥʘ ʩʪʽʥʢʘ: ʪʨʠʤʘʻ 

ʥʘ ʩʦʙʽ ʧʦʣʠʯʢʠ ʪʘ ʨʦʟʜʽʣʷʻ ʾʭ 

ʧʦʩʝʨʝʜʠʥʽ. 

Å ʇʦʣʠʯʢʠ: ʇʦʣʠʯʢʠ ʜʣʷ 
ʨʦʟʤʽʱʝʥʥʷ ʨʽʟʥʠʭ ʫʧʘʢʦʚʦʢ 

ʩʧʦʨʪʠʚʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. 

ɼʘʥʠʡ POP-ʜʠʩʧʣʝʡ ʤʘʻ ʚʠʩʦʢʫ 

ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʜʣʷ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦ- 

ʨʽʾ. ʆʙʨʘʥʠʡ ʤʘʪʝʨʽʘʣ ʜʦʟʚʦʣʷʻ POP-ʜʠʩʧʣʝʶ ʚʠʪʨʠʤʫʚʘʪʠ ʥʘ ʩʦʙʽ ʥʝʦʙʭʽʜʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɺʠʩʥʦʚʢʠ. POP-ʜʠʩʧʣʝʡ ï ʮʝ ʝʬʝʢʪʠʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʤʘʨʢʝʪʠʥʛʫ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʤʽʩʮʷʭ ʧʨʦʜʘʞʫ ʜʣʷ ʧʨʠʚʝʨʥʝʥʥʷ ʫʚʘʛʠ ʧʦʢʫʧʮʽʚ ʽ ʩʪʠʤʫʣʶʚʘʥʥʷ 

ʽʤʧʫʣʴʩʠʚʥʠʭ ʧʦʢʫʧʦʢ. ʆʜʥʠʤ ʽʟ ʥʘʡʢʨʘʱʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ ʻ 

ʛʦʬʨʦʢʘʨʪʦʥ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʣʝʛʢʠʡ, ʤʽʮʥʠʡ, ʟʨʫʯʥʠʡ ʫ ʜʨʫʮʽ ʪʘ ʝʢʦʣʦʛʽʯʥʠʡ. ɿʘʚʜʷʢʠ 

ʩʚʦʾʡ ʛʥʫʯʢʦʩʪʽ ʫ ʚʠʛʦʪʦʚʣʝʥʥʽ, ʛʦʬʨʦʢʘʨʪʦʥʥʽ POP-ʜʠʩʧʣʝʾ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʽ ʬʦʨʤʠ 

ʪʘ ʨʦʟʤʽʨʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʙʨʝʥʜʘʤ ʝʬʝʢʪʠʚʥʦ ʧʨʝʟʝʥʪʫʚʘʪʠ ʧʨʦʜʫʢʮʽʶ ʪʘ ʚʠʜʽʣʷʪʠʩʷ 

ʩʝʨʝʜ ʢʦʥʢʫʨʝʥʪʽʚ. 

 
ʃʽʪʝʨʘʪʫʨʘ 
Cameron N. Fundamentals Packaging Technology, Materials And Processes, Tritech Digital 

Media, 2018. ï 576 p. 
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ʂʦʥʩʪʨʫʢʮʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʘʨʪʦʥʥʦʾ ʫʧʘʢʦʚʢʠ ʜʣʷ ʜʝʩʝʨʪʫ 

çʤʘʢʘʨʦʥè 

 

ʊʘʤʽʣʘ ʉʠʣʝʥʢʦ, ʆʣʝʢʩʘʥʜʨ ɻʘʚʚʘ, ɺʽʢʪʦʨʽʷ ʄʦʨʬʣʶʢ-ʑʫʨ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʤ.ʂʠʾʚ 

 
ɺʩʪʫʧ. ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʧʝʯʠʚʘ ʥʝʦʙʭʽʜʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʡ 

ʝʩʪʝʪʠʯʥʦ ʧʨʠʚʘʙʣʠʚʘ ʫʧʘʢʦʚʢʘ. ʂʦʥʮʝʧʮʽʷ ʨʦʟʨʦʙʣʝʥʦʾ ʫʧʘʢʦʚʢʠ ʧʝʨʝʜʙʘʯʘʻ ʦʨʠʛʽʥʘʣʴʥʫ 
ʬʦʨʤʫ ʧʦʰʪʦʚʦʾ ʩʢʨʠʥʴʢʠ, ʱʦ ʧʽʜʢʨʝʩʣʶʻ ʩʪʠʣʴ ʽ ʧʨʝʤʽʘʣʴʥʽʩʪʴ ʧʨʦʜʫʢʪʫ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʶʻ 
ʘʩʦʮʽʘʮʽʾ ʟ ʧʦʜʘʨʫʥʢʦʚʠʤ ʬʦʨʤʘʪʦʤ. 
ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʇʨʦʻʢʪʫʚʘʥʥʷ ʫʧʘʢʦʚʢʠ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʚʝʜʝʥʥʷ SWOT-ʘʥʘʣʽʟʫ ʨʠʥʢʫ 

ʫʧʘʢʦʚʢʠ ʜʣʷ ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʚʠʨʦʙʽʚ, ʚʠʙʽʨ ʦʧʪʠʤʘʣʴʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʘʢʫʚʘʥʥʷ, ʨʦʟʨʦʙʢʫ 
ʢʦʥʩʪʨʫʢʮʽʾ ʫ ʬʦʨʤʽ ʧʦʰʪʦʚʦʾ ʩʢʨʠʥʴʢʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɸʥʘʣʽʟ ʨʠʥʢʫ ʫʧʘʢʦʚʢʠ ʜʣʷ ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʚʠʨʦʙʽʚ ʧʦʢʘʟʘʚ, ʱʦ 
ʩʧʦʞʠʚʘʯʽ ʥʘʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʝʩʪʝʪʠʯʥʦ ʧʨʠʚʘʙʣʠʚʠʤ, ʟʨʫʯʥʠʤ ʪʘ ʝʢʦʣʦʛʽʯʥʠʤ ʧʘʢʫʚʘʣʴʥʠʤ 
ʨʽʰʝʥʥʷʤ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ SWOT-ʘʥʘʣʽʟʫ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʦʩʥʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ 
ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʫʧʘʢʦʚʢʠ ʻ ʾʾ ʦʨʠʛʽʥʘʣʴʥʘ ʬʦʨʤʘ, ʷʢʘ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʚʧʽʟʥʘʚʘʥʦʩʪʽ 
ʧʨʦʜʫʢʪʫ, ʘ ʪʘʢʦʞ ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʚʪʦʨʠʥʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʂʦʤʧʣʝʢʩʥʝ 
ʨʽʰʝʥʥʷ ʪʘʢʦʾ ʫʧʘʢʦʚʢʠ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 1. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʂʦʤʧʣʝʢʩʥʘ ʫʧʘʢʦʚʢʘ ʜʣʷ ʧʝʯʠʚʘ çʤʘʢʘʨʦʥè 

 
ʈʦʟʨʦʙʣʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʫʧʘʢʦʚʢʠ ʫ ʬʦʨʤʽ ʧʦʰʪʦʚʦʾ ʩʢʨʠʥʴʢʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʦʩʥʦʚʥʠʭ 

ʝʣʝʤʝʥʪʽʚ: ʟʦʚʥʽʰʥʴʦʾ ʢʘʨʪʦʥʥʦʾ ʦʙʦʣʦʥʢʠ ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʣʦʪʢʘ. ɿʦʚʥʽʰʥʷ ʫʧʘʢʦʚʢʘ ʚʠʢʦʥʫʻ 
ʟʘʭʠʩʥʫ ʪʘ ʤʘʨʢʝʪʠʥʛʦʚʫ ʬʫʥʢʮʽʾ, ʦʩʢʽʣʴʢʠ ʥʝ ʪʽʣʴʢʠ ʟʘʙʝʟʧʝʯʫʻ ʬʽʟʠʯʥʠʡ ʟʘʭʠʩʪ ʧʨʦʜʫʢʮʽʾ ʧʽʜ 
ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ, ʘ ʡ ʧʨʠʚʘʙʣʶʻ ʫʚʘʛʫ ʩʧʦʞʠʚʘʯʽʚ ʟʘʚʜʷʢʠ ʫʥʽʢʘʣʴʥʦʤʫ 
ʜʠʟʘʡʥʫ. ɺʥʫʪʨʽʰʥʽʡ ʣʦʪʦʢ ʚʠʛʦʪʦʚʣʝʥʠʡ ʽʟ ʢʘʨʪʦʥʫ ʘʙʦ ʙʽʦʧʦʣʽʤʝʨʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʜʘʻ 
ʤʦʞʣʠʚʽʩʪʴ ʟʙʝʨʽʛʘʪʠ ʧʝʯʠʚʦ ʤʘʢʘʨʦʥ ʙʝʟ ʚʪʨʘʪʠ ʬʦʨʤʠ ʪʘ ʪʝʢʩʪʫʨʠ. 
ʆʬʦʨʤʣʝʥʥʷ ʫʧʘʢʦʚʢʠ ʨʦʟʨʦʙʣʝʥʝ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʡ ʫ ʛʨʘʬʽʯʥʦʤʫ ʜʠʟʘʡʥʽ 

ʪʘ ʙʨʝʥʜʠʥʛʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʽʥʽʤʘʣʽʩʪʠʯʥʦʛʦ ʩʪʠʣʶ ʟ ʘʢʮʝʥʪʦʤ ʥʘ ʝʣʝʛʘʥʪʥʽʩʪʴ ʧʽʜʢʨʝʩʣʶʻ 
ʧʨʝʤʽʘʣʴʥʽʩʪʴ ʧʨʦʜʫʢʪʫ ʪʘ ʩʪʚʦʨʶʻ ʝʬʝʢʪ çʧʦʜʘʨʫʥʢʦʚʦʾè ʫʧʘʢʦʚʢʠ.  
ɽʢʩʧʝʨʪʥʝ ʦʮʽʥʶʚʘʥʥʷ ʫʧʘʢʦʚʢʠ ʧʨʦʚʦʜʠʣʦʩʷ ʟʘ ʢʽʣʴʢʦʤʘ ʢʣʶʯʦʚʠʤʠ ʢʨʠʪʝʨʽʷʤʠ: ʟʘʭʠʩʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʤʘʨʢʝʪʠʥʛʦʚʘ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʪʘ ʟʨʫʯʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. ɿʘ 
ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʮʽʥʢʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʦʟʨʦʙʣʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʤʽʮʥʽʩʪʴ, ʱʦ 
ʟʘʧʦʙʽʛʘʻ ʤʝʭʘʥʽʯʥʠʤ ʧʦʰʢʦʜʞʝʥʥʷʤ ʧʨʦʜʫʢʪʫ. ɺʦʜʥʦʯʘʩ, ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʝʢʦʣʦʛʽʯʥʦ 
ʯʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʫʧʘʢʦʚʢʘ ʻ ʙʝʟʧʝʯʥʦʶ ʜʣʷ ʜʦʚʢʽʣʣʷ ʪʘ ʤʦʞʝ ʧʽʜʣʷʛʘʪʠ ʚʪʦʨʠʥʥʽʡ ʧʝʨʝʨʦʙʮʽ. 
ʄʘʨʢʝʪʠʥʛʦʚʠʡ ʘʥʘʣʽʟ ʧʽʜʪʚʝʨʜʠʚ, ʱʦ ʫʥʽʢʘʣʴʥʘ ʬʦʨʤʘ ʪʘ ʩʪʠʣʴʦʚʝ ʦʬʦʨʤʣʝʥʥʷ ʫʧʘʢʦʚʢʠ 
ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʧʨʠʡʥʷʪʪʷ ʧʨʦʜʫʢʪʫ ʩʧʦʞʠʚʘʯʘʤʠ, ʱʦ ʩʧʨʠʷʻ ʡʦʛʦ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘ ʨʠʥʢʫ. 
ɺʠʩʥʦʚʢʠ. ʈʦʟʨʦʙʣʝʥʘ ʢʘʨʪʦʥʥʘ ʫʧʘʢʦʚʢʘ ʜʣʷ ʧʝʯʠʚʘ ʤʘʢʘʨʦʥ ʫ ʬʦʨʤʽ ʧʦʰʪʦʚʦʾ ʩʢʨʠʥʴʢʠ 

ʧʦʻʜʥʫʻ ʝʩʪʝʪʠʢʫ, ʟʨʫʯʥʽʩʪʴ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ. ɺʦʥʘ ʧʽʜʚʠʱʫʻ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʧʨʦʜʫʢʪʫ ʜʣʷ 
ʧʦʢʫʧʮʽʚ ʪʘ ʩʪʚʦʨʶʻ ʘʩʦʮʽʘʮʽʾ ʟ ʝʢʩʢʣʶʟʠʚʥʠʤ ʧʦʜʘʨʫʥʢʦʚʠʤ ʚʘʨʽʘʥʪʦʤ. 
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ʇʨʦʻʢʪʫʚʘʥʥʷ ʫʧʘʢʦʚʢʠ ʜʣʷ ʢʦʥʜʠʪʝʨʩʴʢʦʾ ʧʘʩʪʠ 

 

ɼʘʨôʷ ɻʫʩʘʢʦʚʘ, ʆʣʝʢʩʘʥʜʨ ɻʘʚʚʘ, ɺʽʢʪʦʨʽʷ ʄʦʨʬʣʶʢ-ʑʫʨ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɿʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʟʨʫʯʥʫ, ʬʫʥʢʮʽʦʥʘʣʴʥʫ, ʝʢʦʣʦʛʽʯʥʫ ʡ ʝʩʪʝʪʠʯʥʦ 

ʧʨʠʚʘʙʣʠʚʫ ʫʧʘʢʦʚʢʫ ʜʣʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʟʦʢʨʝʤʘ ʢʦʥʜʠʪʝʨʩʴʢʠʭ ʚʠʨʦʙʽʚ, 

ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʾʾ ʢʦʥʩʪʨʫʢʮʽʾ. ʋʧʘʢʦʚʢʘ ʤʘʻ ʩʧʨʠʷʪʠ 

ʧʦʢʨʘʱʝʥʥʶ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʡ ʝʢʦʣʦʛʽʯʥʦʩʪʽ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʘʪʠ ʩʫʯʘʩʥʠʤ ʩʧʦʞʠʚʯʠʤ ʚʠʤʦʛʘʤ ʱʦʜʦ ʟʨʫʯʥʦʩʪʽ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʜʫʢʮʽʾ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʄʝʪʦʜʦʣʦʛʽʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʫʧʘʢʦʚʢʠ ʜʣʷ ʢʦʥʜʠʪʝʨʩʴʢʦʾ 
ʧʘʩʪʠ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʨʠʥʢʫ ʧʨʦʪʦʪʠʧʽʚ ʫʧʘʢʦʚʢʠ, ʚʠʙʽʨ ʪʝʭʥʦʣʦʛʽʾ 

ʧʘʢʫʚʘʥʥʷ, ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʪʘ ʦʬʦʨʤʣʝʥʥʷ ʫʧʘʢʦʚʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʨʠʥʢʫ ʧʨʦʪʦʪʠʧʽʚ ʫʧʘʢʦʚʢʠ ʜʣʷ 

ʢʦʥʜʠʪʝʨʩʴʢʦʾ ʧʘʩʪʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʝʬʝʢʪʠʚʥʦʶ ʫʧʘʢʦʚʢʦʶ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʚʠʤʦʛ 

ʩʧʦʞʠʚʘʯʽʚ ʙʫʜʝ ʪʘʢʘ ʫʧʘʢʦʚʢʘ, ʱʦ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʨʫʯʥʦʩʪʽ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʽ ʪʫʨʙʦʪʠ ʧʨʦ ʜʦʚʢʽʣʣʷ. ʇʨʦʪʦʪʠʧʦʤ ʨʽʰʝʥʥʷ ʪʘʢʦʾ ʫʧʘʢʦʚʢʠ ʤʦʞʝ 

ʙʫʪʠ ʫʧʘʢʦʚʢʘ-ʰʧʨʠʮ. 

 
ʈʠʩ. 1. ʇʨʦʪʦʪʠʧ ʫʧʘʢʦʚʢʠ-ʰʧʨʠʮʘ ʜʣʷ ʢʦʥʜʠʪʝʨʩʴʢʦʾ ʧʘʩʪʠ 

 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ ʫʧʘʢʦʚʢʘ ʚʠʛʦʪʦʚʣʝʥʘ ʟ ʥʘʧʽʚʧʨʦʟʦʨʦʛʦ 

ʧʦʣʽʝʪʠʣʝʥʫ ʚʠʩʦʢʦʾ ʱʽʣʴʥʦʩʪʽ (HDPE) ʽ ʧʦʣʽʧʨʦʧʽʣʝʥʫ (PP) ʜʣʷ ʧʦʨʰʥʷ ʟ ʨʫʯʢʦʶ. 

ʂʦʥʩʪʨʫʢʮʽʷ ʚʢʣʶʯʘʻ ʮʠʣʽʥʜʨʠʯʥʫ ʪʫʙʫ ʪʦʚʱʠʥʦʶ 1 ʤʤ. ɼʦʜʘʪʢʦʚʦ ʧʨʦʧʦʥʫʻʪʴʩʷ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ çʨʝʬʽʣʽʚè ʫ ʚʠʛʣʷʜʽ ʫʧʘʢʦʚʢʠ ʪʠʧʫ çʚʽʜʨʦè ʟ PP. ʊʘʢʝ ʨʽʰʝʥʥʷ 

ʧʝʨʝʜʙʘʯʘʻ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, ʧʦʚʥʝ ʚʠʚʘʥʪʘʞʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʪʘ ʙʘʛʘʪʦʨʘʟʦʚʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʱʦ ʻ ʚʽʜʧʦʚʽʜʥʠʤ ʚʥʝʩʢʦʤ ʫ ʮʠʨʢʫʣʷʨʥʫ ʝʢʦʥʦʤʽʢʫ. 

ɺʠʩʥʦʚʢʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʻ ʨʦʟʨʦʙʣʝʥʘ ʢʦʤʧʣʝʢʩʥʘ 

ʫʧʘʢʦʚʢʘ ʜʣʷ ʢʦʥʜʠʪʝʨʩʴʢʦʾ ʧʘʩʪʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʻʢʪʫʚʘʥʥʷ ʫʧʘʢʦʚʢʘ ʤʘʻ ʩʫʪʪʻʚʽ 

ʧʝʨʝʚʘʛʠ ʫ ʟʘʭʠʩʥʠʭ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ, ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʷʭ, 

ʧʦʨʽʚʥʶʶʯʠ ʟ ʥʘʷʚʥʠʤʠ ʥʘ ʨʠʥʢʫ ʋʢʨʘʾʥʠ. 

 
ʃʽʪʝʨʘʪʫʨʘ 
ʅʦʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʘʢʫʚʘʥʥʷ: ʤʘʪʝʨʽʘʣʠ ʜʦʧʦʚʽʜʝʡ ʍVɯI ʅʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ / ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ; ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ 
ʋʢʨʘʾʥʠ; ʂʣʫʙ ʧʘʢʫʚʘʣʴʥʠʢʽʚ ʋʢʨʘʾʥʠ; ɸʊ çʂʠʾʚʩʴʢʠʡ ʤʽʞʥʘʨʦʜʥʠʡ ʢʦʥʪʨʘʢʪʦʚʠʡ ʷʨʤʘʨʦʢè ð 
ʂʠʾʚ., 2018. ð 73 ʩ. 

 



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 
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ʈʦʟʨʦʙʢʘ ʢʦʥʩʪʨʫʢʮʽʾ POS ʜʠʩʧʣʝʶ ʜʣʷ ʚʽʪʘʤʽʥʽʚ 

 

ɸʥʜʨʽʡ ʃʠʩʪʦʧʘʜ, ʖʨʽʡ ɼʦʣʦʤʘʢʽʥ 
ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 
ɺʩʪʫʧ. POS ʜʠʩʧʣʝʾ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʩʪʨʘʪʝʛʽʷʭ, ʦʩʢʽʣʴʢʠ 

ʚʦʥʠ ʥʝ ʣʠʰʝ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʪʦʚʘʨ, ʘ ʡ ʩʧʨʠʷʶʪʴ ʧʽʜʚʠʱʝʥʥʶ ʡʦʛʦ ʧʨʦʜʘʞʫ. ʊʘʢʠʡ 
ʜʠʩʧʣʝʡ ʤʘʻ ʙʫʪʠ ʤʽʮʥʠʤ, ʜʦʩʪʫʧʥʠʤ ʟʘ ʚʘʨʪʽʩʪʶ, ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʤ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ, 

ʚʨʘʭʦʚʫʶʯʠ ʨʽʟʥʽ ʚʠʤʦʛʠ ʪʦʨʛʦʚʠʭ ʤʝʨʝʞ. 
ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʣʷ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʾ ʨʝʢʣʘʤʥʦʾ ʢʘʤʧʘʥʽʾ, ʤʦʞʥʘ ʨʦʟʛʣʷʥʫ-ʪʠ 

ʢʘʨʪʦʥ. ʎʝ ʙʶʜʞʝʪʥʠʡ ʚʘʨʽʘʥʪ ʜʣʷ ʪʠʤʯʘʩʦʚʠʭ POS-ʜʠʩʧʣʝʾʚ. ʂʘʨʪʦʥ ʣʝʛʢʦ ʧʽʜʜʘʻʪʴʩʷ 
ʜʨʫʢʫ ʪʘ ʦʙʨʦʙʮʽ, ʘʣʝ ʥʝ ʻ ʩʪʽʡʢʠʤ ʜʦ ʚʦʣʦʛʠ ʪʘ ʤʝʭʘʥʽʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ. 

ʈʝʟʫʣʴʪʘʪʠ. ʊʝʭʥʽʯʥʝ ʢʨʝʩʣʝʥʥʷ POS-ʜʠʩʧʣʝʶ ʻ ʚʘʞʣʠʚʠʤ ʜʦʢʫʤʝʥʪʦʤ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 
ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʡʦʛʦ ʢʦʥʩʪʨʫʢʮʽʶ, ʨʦʟʤʽʨʠ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ. ʂʨʝʩʣʝʥʥʷ ʥʝʦʙʭʽʜʥʝ 

ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʜʠʩʧʣʝʶ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʡʦʛʦ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʽʡ ʢʦʥʮʝʧʮʽʾ. 

 
ʈʠʩ. 1 ʂʦʥʩʪʨʫʢʮʽʷ 
POS ʜʠʩʧʣʝʶ 

ʈʦʟʤʽʨʠ POS-ʜʠʩʧʣʝʶ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʧʣʦʱʽ, ʚʠʜʽʣʝʥʽʡ 
ʧʽʜ ʥʴʦʛʦ ʚ ʘʧʪʝʮʽ. ʇʨʦʪʦʪʠʧ ʫʧʘʢʦʚʢʠ ʤʘʻ ʨʦʟʤʽʨʠ: ʰʠʨʠʥʘ 

638 ʤʤ., ʚʠʩʦʪʘ 1966 ʤʤ., ʛʣʠʙʠʥʘ 420 ʤʤ. ʎʽ ʨʦʟʤʽʨʠ ʻ 
ʦʨʽʻʥʪʦʚʥʠʤʠ ʪʘ ʤʦʞʫʪʴ ʙʫʪʠ ʟʤʽʥʝʥʽ ʟʘʣʝʞʥʦ ʚʽʜ 

ʢʦʥʢʨʝʪʥʠʭ ʧʦʪʨʝʙ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ. 
ʎʽ ʨʦʟʤʽʨʠ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʤʽʩʪʠʪʠ ʥʘ ʩʪʝʥʜʽ ʚʩʶ ʥʝʦʙʭʽʜʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʟʨʘʟʢʠ ʧʨʦʜʫʢʮʽʾ. 
ʅʘ ʪʝʭʥʽʯʥʦʤʫ ʢʨʝʩʣʝʥʥʽ ʚʽʜʦʙʨʘʞʝʥʽ ʥʘʩʪʫʧʥʽ ʝʣʝʤʝʥʪʠ 

POS-ʩʪʝʥʜʫ (ʨʠʩ. 1): 
Å ʆʩʥʦʚʘ: ɺʝʨʪʠʢʘʣʴʥʘ ʧʘʥʝʣʴ, ʷʢʘ ʻ ʦʩʥʦʚʦʶ ʚʩʽʻʾ 

ʢʦʥʩʪʨʫʢʮʽʾ. 
Å ɺʝʨʭʥʷ ʧʘʥʝʣʴ: ɻʦʨʠʟʦʥʪʘʣʴʥʘ ʧʘʥʝʣʴ, ʷʢʘ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʣʦʛʦʪʠʧʫ ʚʽʪʘʤʽʥʥʦʛʦ 
ʢʦʤʧʣʝʢʩʫ, ʩʣʦʛʘʥʫ ʘʙʦ ʜʦʜʘʪʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

Å ʇʦʣʠʯʢʠ: ʇʦʣʠʯʢʠ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʫʧʘʢʦʚʦʢ ʚʽʪʘʤʽʥʥʦʛʦ 
ʢʦʤʧʣʝʢʩʫ ʨʽʟʥʠʭ ʦʙʩʷʛʽʚ. ʂʨʝʩʣʝʥʥʷ ʧʦʚʠʥʥʦ ʚʢʘʟʫʚʘʪʠ 

ʢʽʣʴʢʽʩʪʴ ʧʦʣʠʯʦʢ, ʾʭ ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʨʦʟʤʽʨʠ. 

Å ʂʠʰʝʥʽ ʟ ʧʨʦʟʦʨʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʨʝʢʣʘʤʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʪʘʢʠʭ ʷʢ 
ʙʨʦʰʫʨʠ ʘʙʦ ʣʠʩʪʽʚʢʠ ʟ ʜʦʜʘʪʢʦʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʚʽʪʘʤʽʥʥʠʡ ʢʦʤʧʣʝʢʩ. 

Å ɼʠʩʧʝʥʩʝʨʠ ʜʣʷ ʨʦʟʜʘʯʽ ʙʝʟʢʦʰʪʦʚʥʠʭ ʧʨʦʙʥʠʢʽʚ ʚʽʪʘʤʽʥʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. 
ʅʘ ʢʨʝʩʣʝʥʥʽ ʘʙʦ ʚ ʩʫʧʨʦʚʽʜʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ ʤʘʪʝʨʽʘʣʠ, ʟ ʷʢʠʭ ʙʫʜʝ 

ʚʠʛʦʪʦʚʣʝʥʠʡ POS-ʩʪʝʥʜ. ʄʘʪʝʨʽʘʣʠ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʪʘʢʠʤ ʚʠʤʦʛʘʤ: ʤʽʮʥʽʩʪʴ ʪʘ 
ʩʪʽʡʢʽʩʪʴ, ʣʝʛʢʽʩʪʴ, ʩʪʽʡʢʽʩʪʴ ʜʦ ʚʠʛʦʨʷʥʥʷ ʪʘ ʚʧʣʠʚʫ ʚʦʣʦʛʠ, ʙʝʟʧʝʢʘ ʜʣʷ ʢʦʥʪʘʢʪʫ ʟ 

ʣʽʢʘʨʩʴʢʠʤʠ ʟʘʩʦʙʘʤʠ 
ɺʠʩʥʦʚʢʠ. ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʦʧʪʠʤʘʣʴʥʽ ʨʦʟʤʽʨʠ ʪʘ 

ʢʦʥʬʽʛʫʨʘʮʽʷ POS ʜʠʩʧʣʝʾʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʘʢʩʠʤʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠ ʤʽʥʽʤʘʣʴʥʠʭ 
ʚʠʪʨʘʪʘʭ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʶʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʽʰʝʥʥʷ, 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʠʩʧʣʝʾʚ ʫ ʢʽʣʴʢʦʩʪʽ 50 000 ʦʜʠʥʠʮʴ ʥʘ ʨʽʢ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ 
ʚʠʤʦʛ ʱʦʜʦ ʷʢʦʩʪʽ ʪʘ ʝʩʪʝʪʠʢʠ ʧʨʦʜʫʢʮʽʾ. 

 
ʃʽʪʝʨʘʪʫʨʘ 

1. Cameron N. Fundamentals Packaging Technology, Materials And Processes, Tritech Digital 
Media, 2018. ï 576 p. 

2. Forcinio H. Fundamentals of Packaging Technology, Institute of Packaging Professionals, 2022. 
ï 769 p. 
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ʈʦʟʨʦʙʣʝʥʥʷ ʩʧʦʞʠʚʯʦʾ ʫʧʘʢʦʚʢʠ ʜʣʷ ʧʘʢʫʚʘʥʥʷ ʰʦʢʦʣʘʜʥʠʭ ʮʫʢʝʨʦʢ 

 

ɼʤʠʪʨʦ ɼʦʙʨʦʩʴʢʦ, ʖʨʽʡ ɼʦʣʦʤʘʢʽʥ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʗʢʽʩʥʘ ʪʘ ʝʩʪʝʪʠʯʥʦ ʧʨʠʚʘʙʣʠʚʘ ʫʧʘʢʦʚʢʘ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ, 

ʧʦʜ̒ʥʫʶʯʠ ʟʘʭʠʩʪ ʧʨʦʜʫʢʮʽʾ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʾʾ ʽʤʽʜʞʫ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʢʦʥʜʠʪʝʨʩʴʢʠʭ 

ʚʠʨʦʙʽʚ, ʟʦʢʨʝʤʘ ʰʦʢʦʣʘʜʥʠʭ ʮʫʢʝʨʦʢ. ʈʦʟʨʦʙʢʘ ʪʘʢʦʾ ʫʧʘʢʦʚʢʠ ʚʨʘʭʦʚʫʻ ʜʠʟʘʡʥ, 
ʤʘʪʝʨʽʘʣʠ, ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʪʘ ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʱʦ ʧʽʜʚʠʱʫʻ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʪʦʚʘʨʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʂʘʨʪʦʥ ʷʢ ʦʩʥʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʟʘʚʜʷʢʠ ʡʦʛʦ ʝʢʦʣʦʛʽʯʥʦʩʪʽ, 

ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʚʠʩʦʢʠʤ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. ʂʘʨʪʦʥ ʟʘʙʝʟʧʝʯʫʻ 

ʥʘʜʽʡʥʠʡ ʟʘʭʠʩʪ ʧʨʦʜʫʢʮʽʾ, ʤʘʻ ʭʦʨʦʰʽ ʜʨʫʢʘʨʩʴʢʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʩʧʨʠʷʻ ʩʪʚʦʨʝʥʥʶ 

ʧʨʠʚʘʙʣʠʚʦʛʦ ʜʠʟʘʡʥʫ ʫʧʘʢʦʚʢʠ, ʘ ʪʘʢʦʞ ʻ ʧʝʨʝʨʦʙʣʶʚʘʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʩʫʯʘʩʥʠʤ ʝʢʦʣʦʛʽʯʥʠʤ ʚʠʤʦʛʘʤ. 

ʈʝʟʫʣʴʪʘʪʠ. ɼʘʥʘ ʢʘʨʪʦʥʥʘ ʫʧʘʢʦʚʢʘ ʤʘʻ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʟʙʝʨʝʞʝʥʥʽ ʷʢʦʩʪʽ 

ʧʨʦʜʫʢʮʽʾ, ʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ. ʆʧʪʠʤʘʣʴʥʦ 

ʧʽʜʽʙʨʘʥʽ ʨʦʟʤʽʨʠ ʪʘ ʢʦʥʩʪʨʫʢʮʽʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʜʽʡʥʠʡ ʟʘʭʠʩʪ ʰʦʢʦʣʘʜʥʠʭ ʮʫʢʝʨʦʢ 

ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ, ʚʦʣʦʛʠ ʪʘ ʩʚʽʪʣʘ, ʘ ʟʘʩʪʦʩʫʚʘʥʥʷ dieline ʜʦʟʚʦʣʷʻ ʪʦʯʥʦ 

ʚʽʜʪʚʦʨʠʪʠ ʜʠʟʘʡʥ ʽ ʩʪʨʫʢʪʫʨʫ ʫʧʘʢʦʚʢʠ. Dieline ï ʮʝ ʪʝʭʥʽʯʥʠʡ ʤʘʣʶʥʦʢ, ʷʢʠʡ ʧʦʢʘʟʫʻ, 
ʷʢ ʫʧʘʢʦʚʢʘ ʙʫʜʝ ʥʘʜʨʫʢʦʚʘʥʘ ʪʘ ʟʽʙʨʘʥʘ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʢʘʨʪʦʥʫ ʩʧʨʠʷʻ 

ʟʤʝʥʰʝʥʥʶ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ. 

 
ʈʠʩ. 1 3D ʤʦʜʝʣʴ ʢʘʨʪʦʥʥʦʾ ʫʧʘʢʦʚʢʠ ʜʣʷ 

ʰʦʢʦʣʘʜʥʠʭ ʮʫʢʝʨʦʢ 

ʇʨʦʪʦʪʠʧ ʬʣʽʧ-ʪʦʧ ʢʦʨʦʙʢʠ 

ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʜʣʷ ʧʘʢʫʚʘʥʥʷ 

ʰʦʢʦʣʘʜʥʠʭ ʮʫʢʝʨʦʢ ʟʘʚʜʷʢʠ 

ʩʚʦʾʡ ʟʨʫʯʥʦʩʪʽ ʪʘ ʝʩʪʝʪʠʯʥʦʤʫ 

ʚʠʛʣʷʜʫ. ɻʦʣʦʚʥʦʶ 

ʦʩʦʙʣʠʚʽʩʪʶ ʪʘʢʦʾ ʫʧʘʢʦʚʢʠ ʻ 

ʢʨʠʰʢʘ, ʷʢʘ ʚʽʜʢʨʠʚʘʻʪʴʩʷ 

ʟʚʝʨʭʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʣʝʛʢʠʡ 
ʜʦʩʪʫʧ ʜʦ ʧʨʦʜʫʢʮʽʾ. ʎʝ 

ʨʽʰʝʥʥʷ ʧʽʜʚʠʱʫʻ 

ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʧʨʦʜʫʢʪʫ, 

ʩʪʚʦʨʶʶʯʠ ʧʦʟʠʪʠʚʥʝ 

ʚʨʘʞʝʥʥʷ ʫ ʩʧʦʞʠʚʘʯʘ ʪʘ 

ʩʧʨʠʷʶʯʠ ʙʘʛʘʪʦʨʘʟʦʚʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʫʧʘʢʦʚʢʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʪʦʪʠʧ ʬʣʽʧ-ʪʦʧ ʢʦʨʦʙʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ dieline 

ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʪʘ ʧʨʠʚʘʙʣʠʚʫ ʫʧʘʢʦʚʢʫ ʜʣʷ ʰʦʢʦʣʘʜʥʠʭ ʮʫʢʝʨʦʢ.  

ɺʠʩʥʦʚʢʠ. ɺʠʛʦʪʦʚʣʝʥʥʷ ʢʘʨʪʦʥʥʦʾ ʫʧʘʢʦʚʢʠ ʻ ʝʬʝʢʪʠʚʥʠʤ ʨʽʰʝʥʥʷʤ, ʱʦ ʧʦʻʜʥʫʻ 

ʝʩʪʝʪʠʢʫ, ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʪʘ ʝʢʦʣʦʛʽʯʥʽʩʪʴ. ʂʘʨʪʦʥ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʠʡ ʟʘʭʠʩʪ 
ʧʨʦʜʫʢʮʽʾ, ʟʨʫʯʥʽʩʪʴ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʥʘʥʝʩʝʥʥʷ ʷʢʽʩʥʦʛʦ ʜʨʫʢʫ ʜʣʷ 

ʧʨʠʚʘʙʣʠʚʦʛʦ ʜʠʟʘʡʥʫ. ɿʘʚʜʷʢʠ ʩʚʦʾʡ ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʧʝʨʝʨʦʙʣʶʚʘʥʦʩʪʽ ʚʽʥ ʚʽʜʧʦʚʽʜʘʻ 

ʩʫʯʘʩʥʠʤ ʝʢʦʣʦʛʽʯʥʠʤ ʚʠʤʦʛʘʤ ʽ ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ. 

  



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 
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ʈʦʟʨʦʙʢʘ ʩʧʦʞʠʚʯʦʾ ʫʧʘʢʦʚʢʠ ʽʟ ʤʝʪʘʣʫ ʜʣʷ ʧʝʯʠʚʘ  

 

ɺʣʘʜʠʩʣʘʚ ʃʠʪʚʠʥ, ʆʣʝʥʘ ɹʘʙʘʥʦʚʘ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʫʯʘʩʥʠʡ ʨʠʥʦʢ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʟʦʢʨʝʤʘ ʧʝʯʠʚʘ, ʘʢʪʠʚʥʦ 

ʨʦʟʚʠʚʘʻʪʴʩʷ, ʩʪʘʚʣʷʯʠ ʧʝʨʝʜ ʚʠʨʦʙʥʠʢʘʤʠ ʥʦʚʽ ʚʠʢʣʠʢʠ ʱʦʜʦ ʟʙʝʨʝʞʝʥʥʷ ʷʢʦʩʪʽ 

ʧʨʦʜʫʢʮʽʾ, ʟʨʫʯʥʦʩʪʽ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ. ʇʝʯʠʚʦ, ʷʢ 
ʧʨʦʜʫʢʪ ʟ ʚʠʩʦʢʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʟʙʝʨʝʞʝʥʥʷ ʭʨʫʩʪʢʦʩʪʽ ʪʘ ʘʨʦʤʘʪʫ, ʧʦʪʨʝʙʫʻ ʥʘʜʽʡʥʦʾ 

ʫʧʘʢʦʚʢʠ, ʟʜʘʪʥʦʾ ʟʘʙʝʟʧʝʯʠʪʠ ʟʘʭʠʩʪ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʯʠʥʥʠʢʽʚ. ʆʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʨʽʰʝʥʴ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʘʣʝʚʦʾ ʫʧʘʢʦʚʢʠ. 

ʄʝʪʘʣʝʚʘ ʫʧʘʢʦʚʢʘ ʥʝ ʣʠʰʝ ʝʬʝʢʪʠʚʥʦ ʟʘʭʠʱʘʻ ʧʨʦʜʫʢʪ ʚʽʜ ʚʦʣʦʛʠ, ʧʦʚʽʪʨʷ ʪʘ 

ʤʝʭʘʥʽʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ, ʘʣʝ ʡ ʤʦʞʝ ʩʪʘʪʠ ʜʦʜʘʪʢʦʚʠʤ ʤʘʨʢʝʪʠʥʛʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʟʘʚʜʷʢʠ ʩʚʦʻʤʫ ʧʨʠʚʘʙʣʠʚʦʤʫ ʟʦʚʥʽʰʥʴʦʤʫ ʚʠʛʣʷʜʫ ʪʘ ʜʦʚʛʦʚʽʯʥʦʩʪʽ. ʆʩʪʘʥʥʽ 

ʪʝʥʜʝʥʮʽʾ ʚ ʛʘʣʫʟʽ ʧʘʢʫʚʘʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʙʽʣʴʰʝʥʥʷ ʧʦʧʠʪʫ ʥʘ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʽ 

ʪʘ ʩʪʠʣʴʥʽ ʨʽʰʝʥʥʷ, ʱʦ ʨʦʙʠʪʴ ʤʝʪʘʣʝʚʫ ʫʧʘʢʦʚʢʫ ʘʢʪʫʘʣʴʥʦʶ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ 

ʨʠʥʢʫ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʤʝʪʘʣʝʚʦʾ ʫʧʘʢʦʚʢʠ ʜʣʷ ʧʝʯʠʚʘ 

ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʧʨʦʜʫʢʪʫ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʻ ʩʫʯʘʩʥʽ ʧʦʪʨʝʙʠ ʩʧʦʞʠʚʘʯʽʚ, ʟʘʙʝʟʧʝʯʫʻ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʭʠʩʪʫ ʧʨʦʜʫʢʮʽʾ ʪʘ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. 
ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʝʯʠʚʦ ï ʮʝ ʢʦʥʜʠʪʝʨʩʴʢʠʡ ʚʠʨʽʙ, ʷʢʠʡ ʚʞʝ ʜʘʚʥʦ 

ʟʘʚʦʶʚʘʚ ʩʝʨʮʷ ʣʘʩʫʥʽʚ ʧʦ ʚʩʴʦʤʫ ʩʚʽʪʫ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʧʨʦʩʪʦʪʽ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʦʤʫ 

ʘʩʦʨʪʠʤʝʥʪʫ ʩʤʘʢʽʚ. ɺ ʷʢʦʩʪʽ ʥʘʯʠʥʢʠ ʤʦʞʫʪʴ ʜʦʜʘʚʘʪʠ ʤʘʡʞʝ ʙʫʜʴ-ʷʢʽ ʽʥʛʨʝʜʽʻʥʪʠ: 

ʛʦʨ̔ʭʠ, ʰʦʢʦʣʘʜ, ʜʞʝʤ, ʩʫʭʦʬʨʫʢʪʠ ʪʦʱʦ. ɯʩʥʫʻ ʪʘʢʦʞ ʽ ʚʝʣʠʢʠʡ ʚʠʙʽʨ ʩʦʣʦʥʦʛʦ 

ʧʝʯʠʚʘ. ʇʝʯʠʚʦ ʻ ʜʫʞʝ ʧʦʧʫʣʷʨʥʠʤ ʧʨʦʜʫʢʪʦʤ ʩʝʨʝʜ ʫʢʨʘʾʥʮʽʚ. 

ʋʧʘʢʦʚʢʫ ʜʣʷ ʧʝʯʠʚʘ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʤʘʻ ʩʚʦʾ 

ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ.  

ʈʦʟʛʣʷʥʫʚʰʠ ʚʩʽ ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ, ʚ ʷʢʦʩʪʽ ʧʨʦʪʦʪʠʧʫ ʤʘʡʙʫʪʥʴʦʾ ʫʧʘʢʦʚʢʠ ʙʫʣʦ 

ʚʠʨʽʰʝʥʦ ʦʙʨʘʪʠ ʤʝʪʘʣʝʚʫ ʫʧʘʢʦʚʢʫ. ʆʮʽʥʠʤʦ ʾʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʜʣʷ ʢʨʘʱʦʛʦ 

ʨʦʟʫʤʽʥʥʷ ʥʘ ʱʦ ʚʘʨʪʦ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʧʨʠ ʨʦʟʨʦʙʮʽ ʪʘʢʦʛʦ ʚʠʜʫ ʧʘʢʦʚʘʥʥʷ. 

 
ʈʠʩ. 1. ʇʨʦʪʦʪʠʧ ʤʝʪʘʣʝʚʦʾ ʫʧʘʢʦʚʢʠ 

ʇʝʨʝʚʘʛʠ: 

ʅʘʜʽʡʥʠʡ ʟʘʭʠʩʪ. ʄʝʪʘʣ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʚʠʪʨʠʚʘʣʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʧʘʢʦʚʘʥʥʷ, 

ʪʘʢʘ ʫʧʘʢʦʚʢʘ ʥʝ ʧʨʦʧʫʩʢʘʪʠʤʝ ʟʘʧʘʭʠ, ʩʚʽʪʣʦ, ʚʦʣʦʛʫ, ʨʠʟʠʢ ʬʽʟʠʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ 
ʤʽʥʽʤʘʣʴʥʠʡ. ʎʝ ʪʘʢʦʞ ʻ ʧʣʶʩʦʤ, ʷʢʱʦ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘʢʦʾ 

ʫʧʘʢʦʚʢʠ, ʘʜʞʝ ʤʦʞʥʘ ʫʥʠʢʥʫʪʠ ʚʠʪʨʘʪ ʥʘ ʜʦʜʘʪʢʦʚʠʡ ʟʘʭʠʩʪ. ʂʨʽʤ ʪʦʛʦ, ʥʘʚʽʪʴ 

ʚʽʜʢʨʠʪʠʡ ʧʨʦʜʫʢʪ ʤʦʞʝ ʟʙʝʨʽʛʘʪʠʩʴ ʜʦʚʛʠʡ ʯʘʩ ʟʘʚʜʷʢʠ ʱʽʣʴʥʽʡ ʢʨʠʰʮʽ. 

ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ. ʄʝʪʘʣʝʚʽ ʫʧʘʢʦʚʢʠ ʘʩʦʮʽʶʶʪʴʩʷ ʟ ʪʦʚʘʨʘʤʠ ʧʨʝʤʽʫʤ-ʩʝʛʤʝʥʪʫ ʽ 

ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʪʦʚʘʨʽʚ. ɿʘ ʨʘʭʫʥʦʢ ʩʚʦʻʾ ʤʽʮʥʦʩʪʽ, 

ʫʧʘʢʦʚʢʘ ʟʙʝʨʽʛʘʪʠʤʝ ʩʚʽʡ ʪʦʚʘʨʥʠʡ ʚʠʛʣʷʜ ʟʘ ʙʫʜʴ-ʷʢʠʭ ʦʙʩʪʘʚʠʥ. ɺʦʜʥʦʯʘʩ, ʦʢʨʽʤ 
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ʧʨʘʢʪʠʯʥʠʭ ʧʝʨʝʚʘʛ ʤʝʪʘʣ ʤʦʞʥʘ ʝʩʪʝʪʠʯʥʦ ʪʘ ʦʨʠʛʽʥʘʣʴʥʦ ʦʬʦʨʤʠʪʠ, ʥʘʧʨʠʢʣʘʜ 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʝʭʥʽʢʫ ʪʠʩʥʝʥʥʷ. 

ʇʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʧʨʦʜʫʢʪʫ, ʪʘʢʫ ʫʧʘʢʦʚʢʫ ʟ 

ʣʝʛʢʽʩʪʶ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʱʝ ʙʘʛʘʪʦ ʨʦʢʽʚ. ʎʝ ʭʦʨʦʰʠʡ ʤʘʨʢʝʪʠʥʛʦʚʠʡ ʭʽʜ, ʙʦ 

ʣʶʜʷʤ ʧʽʜʩʚʽʜʦʤʦ ʧʨʠʻʤʥʦ ʢʫʧʫʚʘʪʠ ʜʚʘ ʪʦʚʘʨʠ ʧʦ ʮʽʥʽ ʦʜʥʦʛʦ (ʧʝʯʠʚʦ + ʢʦʨʦʙʢʘ ʜʣʷ 

ʟʙʝʨʽʛʘʥʥʷ). 

ɽʢʦʣʦʛʽʯʥʽʩʪʴ. ʄʝʪʘʣ ʤʦʞʥʘ ʧʦʚʪʦʨʥʦ ʧʝʨʝʨʦʙʣʷʪʠ ʤʘʡʞʝ ʙʝʟ ʚʪʨʘʪʠ ʷʢʦʩʪʽ. ʎʝ 

ʜʦʙʨʝ ʜʣʷ ʧʣʘʥʝʪʠ, ʚʘʨʪʦʩʪʽ ʫʧʘʢʦʚʢʠ ʪʘ ʧʦʢʫʧʮʽʚ, ʱʦ ʭʚʠʣʶʶʪʴʩʷ ʟʘ ʥʘʚʢʦʣʠʰʥʻ 
ʩʝʨʝʜʦʚʠʱʝ. 

ʅʝʜʦʣʽʢʠ: 

ʎʽʥʘ. ʄʝʪʘʣʝʚʘ ʫʧʘʢʦʚʢʘ ʢʦʰʪʫʚʘʪʠʤʝ ʙʽʣʴʰʝ ʥʽʞ ʧʘʧʽʨ ʯʠ ʧʦʣʽʤʝʨʥʽ ʤʘʪʝʨʽʘʣʠ, 

ʧʦʪʝʥʮʽʡʥʦ ʟʙʽʣʴʰʫʶʯʠ ʮʽʥʫ ʪʦʚʘʨʫ ʥʘ ʧʦʣʠʮʷʭ. 

ɺʘʛʘ. ʄʝʪʘʣ ʚʘʞʠʪʴ ʙʽʣʴʰʝ ʟʘ ʽʥʰʽ ʤʘʪʝʨʽʘʣʠ ʟ ʷʢʠʭ ʚʠʛʦʪʦʚʣʷʶʪʴ ʫʧʘʢʦʚʢʫ ʜʣʷ 

ʧʝʯʠʚʘ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʤʦʞʣʠʚʦʩʪʽ ʧʦʜʠʚʠʪʠʩʴ ʥʘ ʪʦʚʘʨ. ʄʝʪʘʣʝʚʽ ʢʦʨʦʙʢʠ ʧʦʚʥʽʩʪʶ ʟʘʢʨʠʪʽ, 

ʱʦ ʤʦʞʝ ʥʝ ʩʧʦʜʦʙʘʪʠʩʴ ʧʦʢʫʧʮʷʤ, ʷʢʽ ʟʚʠʢʣʠ ʩʧʦʯʘʪʢʫ ʜʠʚʠʪʠʩʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ 

ʩʘʤ ʪʦʚʘʨ, ʽ ʣʠʰʝ ʧʦʪʽʤ ʢʫʧʫʚʘʪʠ. 

ʆʪʞʝ, ʤʝʪʘʣʝʚʘ ʫʧʘʢʦʚʢʘ ʭʦʯ ʽ ʤʘʻ ʩʚʦʾ ʥʝʜʦʣʽʢʠ, ʘʣʝ ʚʩʝ ʞ ʪʘʢʠ ʷʢʥʘʡʢʨʘʱʝ 

ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʧʝʯʠʚʘ ʧʨʝʤʽʫʤ-ʩʝʛʤʝʥʪʫ ʟʘ ʨʘʭʫʥʦʢ ʩʚʦʛʦ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ ʪʘ 

ʥʘʜʽʡʥʦʛʦ ʟʘʭʠʩʪʫ. 

 
ʄʝʪʘʣʝʚʘ ʫʧʘʢʦʚʢʘ ʻ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʽʰʦʶ ʟʘ ʽʥʰʽ ʤʘʪʝʨʽʘʣʠ, ʘʜʞʝ ʾʾ ʤʦʞʥʘ 

ʧʝʨʝʧʣʘʚʣʷʪʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʚʪʦʨʥʦ. ʋ ʚʠʧʘʜʢʫ ʟ ʘʣʶʤʽʥʽʻʤ, ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʫʧʘʢʦʚʢʠ ʟ ʚʪʦʨʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʽʜʝ ʘʞ ʥʘ 95 % ʤʝʥʰʝ ʝʥʝʨʛʽʾ. ʆʢʨʽʤ ʮʴʦʛʦ, ʘʣʶʤʽʥʽʡ 

ʥʝ ʚʪʨʘʯʘʻ ʩʚʦʻʾ ʷʢʦʩʪʽ ʧʽʩʣʷ ʧʝʨʝʨʦʙʢʠ ʽ ʤʦʞʝ ʧʨʦʭʦʜʠʪʠ ʾʾ ʙʝʟʣʽʯ ʨʘʟʽʚ. 

ɺʘʨʪʦ ʪʘʢʦʞ ʟʘʫʚʘʞʠʪʠ ʱʦ ʥʘʰʘ ʫʧʘʢʦʚʢʘ ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʷʢ ʯʘʩʪʦ ʨʦʙʣʷʪʴ ʟ ʤʝʪʘʣʝʚʠʤʠ ʢʦʨʦʙʢʘʤʠ. ʇʦ-ʧʝʨʰʝ, ʚʦʥʘ ʤʘʻ ʟʨʫʯʥʫ 

ʢʚʘʜʨʘʪʥʫ ʬʦʨʤʫ ʽ ʻ ʚʤʽʩʪʢʦʶ. ʇʦ-ʜʨʫʛʝ, ʛʘʨʥʠʡ ʜʠʟʘʡʥ ʙʫʜʝ ʨʘʜʫʚʘʪʠ ʦʢʦ ʢʦʞʥʦʛʦ 

ʨʘʟʫ, ʢʦʣʠ ʣʶʜʠʥʘ ʚʽʜʢʨʠʚʘʪʠʤʝ ʫʧʘʢʦʚʢʫ, ʥʘʛʘʜʫʶʯʠ ʧʨʦ ʧʨʦʜʫʢʪ ʥʘʚʽʪʴ ʯʝʨʝʟ ʨʦʢʠ 
ʧʽʩʣʷ ʪʦʛʦ ʷʢ ʡʦʛʦ ʙʫʣʦ ʩʧʦʞʠʪʦ. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʨʦʟʨʦʙʣʝʥʘ ʩʧʦʞʠʚʯʘ ʫʧʘʢʦʚʢʘ ʽʟ ʤʝʪʘʣʫ ʜʣʷ ʧʝʯʠʚʘ 

ʚʠʡʰʣʘ ʩʫʯʘʩʥʦʶ ʪʘ ʘʢʪʫʘʣʴʥʦʶ, ʚʦʥʘ ʝʬʝʢʪʠʚʥʦ ʟʘʙʝʟʧʝʯʫʻ ʧʦʪʨʝʙʠ ʩʧʦʞʠʚʘʯʽʚ. 

ʅʦʚʘ ʫʧʘʢʦʚʢʘ ʟ ʤʝʪʘʣʫ ʜʣʷ ʧʝʯʠʚʘ ʻ ʥʘʜʽʡʥʦʶ ʪʘ ʣʝʛʢʦʶ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ. ɺʦʥʘ 

ʟʘʙʝʟʧʝʯʫʻ ʟʘʭʠʩʪ ʧʝʯʠʚʘ ʚʽʜ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʚʧʣʠʚʫ. ʍʫʜʦʞʥʽʡ ʜʠʟʘʡʥ ʚʠʡʰʦʚ 

ʦʭʘʡʥʠʤ, ʝʩʪʝʪʠʯʥʦ ʧʨʠʚʘʙʣʠʚʠʤ, ʚʽʥ ʚʽʜʧʦʚʽʜʘʻ ʩʪʘʥʜʘʨʪʘʤ ʪʦʚʘʨʽʚ ʧʨʝʤʽʫʤ-

ʩʝʛʤʝʥʪʫ. ʋʧʘʢʦʚʢʘ ʻ ʧʦʚʥʽʩʪʶ ʧʝʨʝʨʦʙʥʦʶ, ʘ ʪʘʢʦʞ ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. 



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 
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ɸʜʘʧʪʘʮʽʷ ʰʢʽʣʴʥʦʛʦ ʜʨʫʢʦʚʘʥʦʛʦ ʚʠʜʘʥʥʷ ʜʣʷ ʜʽʪʝʡ ʟ ʜʠʩʣʝʢʩʽʻʶ 

 

ɸʥʥʘ ʂʘʪʝʣʴʥʠʮʴʢʘ, ʄʠʢʦʣʘ ɼʝʩʠʢ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 
ɺʩʪʫʧ. ɼʨʫʢʦʚʘʥʽ ʚʠʜʘʥʥʷ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʰʢʽʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʟʘʟʚʠʯʘʡ ʥʝ ʚʨʘʭʦʚʫʶʪʴ 

ʦʩʦʙʣʠʚʦʩʪʽ ʩʧʨʠʡʥʷʪʪʷ ʪʝʢʩʪʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʽʪʴʤʠ ʟ ʜʠʩʣʝʢʩʽʻʶ. ɼʠʩʣʝʢʩʽʷ ʻ 
ʩʧʝʮʠʬʽʯʥʠʤ ʧʦʨʫʰʝʥʥʷʤ ʟʜʘʪʥʦʩʪʽ ʜʦ ʯʠʪʘʥʥʷ ʪʘ ʩʧʨʠʡʥʷʪʪʷ ʪʝʢʩʪʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɿʘ 

ʦʮʽʥʢʘʤʠ, ʜʦ 10% ʥʘʩʝʣʝʥʥʷ ʤʘʶʪʴ ʧʝʚʥʫ ʬʦʨʤʫ ʜʠʩʣʝʢʩʽʾ, ʱʦ ʩʪʚʦʨʶʻ ʙʘʨôʻʨʠ ʜʣʷ ʜʦʩʪʫʧʫ 
ʜʦ ʪʝʢʩʪʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʦʩʦʙʣʠʚʦ ʫ ʥʘʚʯʘʣʴʥʽʡ ʣʽʪʝʨʘʪʫʨʽ. ʊʦʤʫ ʤʝʪʦʶ ʮʽʻʾ ʨʦʙʦʪʠ ʙʫʣʦ 

ʩʪʚʦʨʝʥʥʷ ʘʜʘʧʪʦʚʘʥʦʾ ʚʝʨʩʽʾ ʢʣʘʩʠʯʥʦʛʦ ʰʢʽʣʴʥʦʛʦ ʜʨʫʢʦʚʘʥʦʛʦ ʚʠʜʘʥʥʷ, ʷʢʘ ʚʨʘʭʦʚʫʻ 
ʦʩʦʙʣʠʚʦʩʪʽ ʩʧʨʠʡʥʷʪʪʷ ʪʝʢʩʪʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʽʪʴʤʠ ʟ ʜʠʩʣʝʢʩʽʻʶ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. 
ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɺʠʚʯʝʥʥʷ ʧʨʠʥʮʠʧʽʚ ʽʥʢʣʶʟʠʚʥʦʛʦ ʜʠʟʘʡʥʫ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʪʝʢʩʪʦʚʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʜʣʷ ʣʶʜʝʡ ʽʟ ʜʠʩʣʝʢʩʽʻʶ. ʇʨʘʢʪʠʯʥʘ ʘʜʘʧʪʘʮʽʷ ʪʝʢʩʪʫ: ʚʠʙʽʨ 
ʰʨʠʬʪʫ Inclusion Ukr, ʱʦ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʠʡ ʜʣʷ ʟʨʫʯʥʦʩʪʽ ʯʠʪʘʥʥʷ. ʆʬʦʨʤʣʝʥʥʷ 

ʪʝʢʩʪʫ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʝʛʣʷ 10, ʤʽʞʨʷʜʢʦʚʦʛʦ ʽʥʪʝʨʚʘʣʫ 1,5, ʘ ʪʘʢʦʞ ʚʠʨʽʚʥʶʚʘʥʥʷ ʪʝʢʩʪʫ 

ʧʦ ʣʽʚʦʤʫ ʢʨʘʶ. 
ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɸʜʘʧʪʘʮʽʶ ʚʠʢʦʥʘʥʦ ʥʘ ʧʨʠʢʣʘʜʽ ʢʥʠʛʠ ʆʩʪʘʧʘ ɺʠʰʥʽ 

çʄʠʩʣʠʚʩʴʢʽ ʫʩʤʽʰʢʠè, ʷʢʘ ʚʭʦʜʠʪʴ ʜʦ ʰʢʽʣʴʥʦʾ ʧʨʦʛʨʘʤʠ. ʂʣʘʩʠʯʥʽ ʛʘʨʥʽʪʫʨʠ ʰʨʠʬʪʽʚ, 
ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʦʬʦʨʤʣʝʥʥʽ ʢʥʠʛʠ ʤʦʞʫʪʴ ʙʫʪʠ ʩʢʣʘʜʥʠʤʠ ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ 

ʪʝʢʩʪʫ ʜʽʪʴʤʠ ʽʟ ʜʠʩʣʝʢʩʽʻʶ, ʘ ʩʘʤʝ: ʜʨʽʙʥʠʡ ʢʝʛʣʴ, ʱʽʣʴʥʠʡ ʪʝʢʩʪ, ʥʝʨʽʚʥʦʤʽʨʥʽ ʽʥʪʝʨʚʘʣʠ 
ʤʽʞ ʩʣʦʚʘʤʠ ʩʪʚʦʨʶʶʪʴ çʝʬʝʢʪ ʨʽʯʦʢè; ʤʦʥʦʪʦʥʥʠʡ ʰʨʠʬʪ ʽ ʚʠʨʽʚʥʶʚʘʥʥʷ ʧʦ ʰʠʨʠʥʽ 

ʫʩʢʣʘʜʥʶʶʪʴ ʧʦʰʫʢ ʥʘʩʪʫʧʥʦʛʦ ʨʷʜʢʘ, ʘ ʜʦʚʛʽ ʘʙʟʘʮʠ ʙʝʟ ʚʽʟʫʘʣʴʥʠʭ ʧʘʫʟ ʧʽʜʚʠʱʫʶʪʴ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʯʠʪʘʯʘ. 

ɼʣʷ ʧʦʣʝʛʰʝʥʥʷ ʯʠʪʘʥʥʷ ʰʢʽʣʴʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʩʧʝʮʽʘʣʴʥʦ 
ʨʦʟʨʦʙʣʝʥʠʡ ʖʅɯʉɽʌ ʋʢʨʘʾʥʘ ʪʘ ɻʆ çʉʦʮʽʘʣʴʥʘ ʝʥʝʨʛʽʷè ʰʨʠʬʪ Inclusion Ukr. ʎʝ ʧʝʨʰʠʡ 

ʫʢʨʘʾʥʦʤʦʚʥʠʡ ʰʨʠʬʪ, ʩʪʚʦʨʝʥʠʡ ʟ ʥʫʣʷ ʫʢʨʘʾʥʩʴʢʠʤ ʭʫʜʦʞʥʠʢʦʤ, ʽʣʶʩʪʨʘʪʦʨʦʤ ʽ 
ʨʦʟʨʦʙʥʠʢʦʤ ʰʨʠʬʪʽʚ ʆʣʝʛʦʤ ʇʝʪʨʝʥʢʦ-ɿʘʥʝʚʩʴʢʠʤ ʫ ʩʧʽʚʧʨʘʮʽ ʟ ʥʘʫʢʦʚʮʷʤʠ ʜʣʷ 

ʚʨʘʭʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʠʨʠʣʠʯʥʦʛʦ ʧʠʩʴʤʘ. ʇʽʣʦʪʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʰʢʦʣʘʭ ʜʦʟʚʦʣʠʣʦ 
ʦʪʨʠʤʘʪʠ ʚʽʜʛʫʢʠ ʚʽʜ ʫʯʥʽʚ ʪʘ ʚʯʠʪʝʣʽʚ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʰʨʠʬʪ ʫʜʦʩʢʦʥʘʣʶʶʪʴ. ʐʨʠʬʪ 

Inclusion Ukr ʤʘʻ ʯʽʪʢʽ, ʚʽʜʢʨʠʪʽ ʣʽʪʝʨʠ, ʱʦ ʟʘʧʦʙʽʛʘʶʪʴ ʧʣʫʪʘʥʥʶ ʩʠʤʚʦʣʽʚ, ʘ ʦʧʪʠʤʽʟʦʚʘʥʽ 
ʚʽʜʩʪʘʥʽ ʤʽʞ ʥʠʤʠ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʟʣʠʪʪʶ ʪʝʢʩʪʫ. ɺʽʥ ʧʽʜʭʦʜʠʪʴ ʥʝ ʣʠʰʝ ʜʣʷ ʣʶʜʝʡ ʽʟ 

ʜʠʩʣʝʢʩʽʻʶ, ʘ ʡ ʜʣʷ ʰʠʨʦʢʦʾ ʘʫʜʠʪʦʨʽʾ. ʈʦʟʤʽʨ 10 ʧʫʥʢʪʽʚ ʦʙʨʘʥʦ ʷʢ ʦʧʪʠʤʘʣʴʥʠʡ ʙʘʣʘʥʩ 
ʤʽʞ ʢʦʤʧʘʢʪʥʽʩʪʶ ʪʘ ʜʦʩʪʫʧʥʽʩʪʶ, ʦʩʢʽʣʴʢʠ ʣʶʜʠ 

ʟ ʜʠʩʣʝʢʩʽʻʶ ʥʘʡʢʨʘʱʝ ʩʧʨʠʡʤʘʶʪʴ ʪʝʢʩʪ ʫ 
ʤʝʞʘʭ 10ï14 ʧʫʥʢʪʽʚ. ɺʠʨʽʚʥʶʚʘʥʥʷ ʧʦ ʣʽʚʽʡ 

ʩʪʦʨʦʥʽ ʟʤʝʥʰʫʻ ʨʠʟʠʢ çʨʽʯʦʢè ʫ ʪʝʢʩʪʽ ʪʘ 
ʧʦʣʝʛʰʫʻ ʧʦʰʫʢ ʧʦʯʘʪʢʫ ʨʷʜʢʘ. ʄʽʞʨʷʜʢʦʚʠʡ 

ʽʥʪʝʨʚʘʣ 1,5 ʽ ʰʠʨʦʢʽ ʧʦʣʷ ʧʦʢʨʘʱʫʶʪʴ 
ʯʠʪʘʙʝʣʴʥʽʩʪʴ, ʘ ʜʦʚʞʠʥʘ ʨʷʜʢʘ 60ï70 ʩʠʤʚʦʣʽʚ 

ʜʦʧʦʤʘʛʘʻ ʟʦʩʝʨʝʜʞʝʥʥʶ. ʄʘʢʝʪ ʨʦʟʚʦʨʦʪʫ 
ʚʠʜʘʥʥʷ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 1.  

ɺʠʩʥʦʚʦʢ. ɸʜʘʧʪʘʮʽʷ ʪʘʢʦʛʦ ʪʚʦʨʫ ʨʦʙʠʪʴ 
ʡʦʛʦ ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʜʽʪʝʡ ʽʟ ʜʠʩʣʝʢʩʽʻʶ, ʱʦ 

ʩʧʨʠʷʻ ʾʭʥʴʦʤʫ ʫʩʧʽʰʥʦʤʫ ʟʘʣʫʯʝʥʥʶ ʜʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʡ ʦʪʨʠʤʘʥʥʶ ʷʢʽʩʥʦʾ ʦʩʚʽʪʠ. 
ʊʘʢʦʞ ʟʤʽʥʝʥʠʡ ʚʽʟʫʘʣʴʥʠʡ ʩʪʠʣʴ ʦʬʦʨʤʣʝʥʥʷ 

ʜʣʷ ʟʘʦʭʦʯʝʥʥʷ ʯʠʪʘʪʠ ʰʢʽʣʴʥʫ ʣʽʪʝʨʘʪʫʨʫ. 
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 ʆʩʦʙʣʠʚʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʢʝʪʽʚ ʢʥʠʞʢʦʚʠʭ ʚʠʜʘʥʴ ʜʣʷ ʾʭ ʧʝʨʝʚʠʜʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʢʨʠʪʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

 

ʖʣʽʷ ʉʣʦʙʦʜʷʥʶʢ, ʄʠʢʦʣʘ ɼʝʩʠʢ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʇʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʜʨʫʢʦʚʘʥʠʭ ʢʥʠʛ ʥʝʤʦʞʣʠʚʝ ʙʝʟ ʘʥʘʣʽʟʫ ʥʝʜʦʣʽʢʽʚ 

ʢʥʠʛʠ ʜʣʷ ʾʭ ʚʠʧʨʘʚʣʝʥʥʷ ʧʨʠ ʧʝʨʝʚʠʜʘʥʥʽ. ʆʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʜʣʷ ʧʝʨʝʚʠʜʘʥʥʷ 
ʢʥʠʛʠ ʻ ʘʜʘʧʪʘʮʽʷ ʪʝʢʩʪʫ ʜʣʷ ʩʫʯʘʩʥʦʛʦ ʯʠʪʘʯʘ, ʚʠʧʨʘʚʣʝʥʥʷ ʨʝʜʘʢʮʽʡʥʠʭ ʪʘ 

ʩʪʠʣʽʩʪʠʯʥʠʭ ʧʦʤʠʣʦʢ, ʪʝʭʥʽʯʥʠʭ ʥʝʜʦʣʽʢʽʚ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʟ ʚʽʜʢʨʠʪʠʤ ʧʨʦʛʨʘʤʥʠʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʘʪʠ ʚʠʱʝ ʚʢʘʟʘʥʽ ʨʦʙʦʪʠ ʥʘ ʜʦʩʠʪʴ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʣʷ ʘʥʘʣʽʟʫ ʪʘ ʨʝʜʘʛʫʚʘʥʥʷ ʦʙʨʘʥʦ ʢʥʠʛʫ ʉʤʠʢ ɻ.ʂ. 

ɿʥʘʡʜʝʰ ʚ ʨʦʩʣʠʥʽ ʧʦʨʷʪʫʥʦʢ. ï 2-ʝ ʚʠʜʘʥʥʷ. ʂ.: ʊ-ʚʦ çɿʥʘʥʥʷè ʋʢʨʘʾʥʠ, 1992, ï ʉ.62. 

ɼʣʷ ʨʝʜʘʛʫʚʘʥʥʷ ʽ ʚʝʨʩʪʢʠ ʚʠʜʘʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʚʽʜʢʨʠʪʝ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ Scribus ʪʘ IbisPaitX. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɸʥʘʣʽʟ ʚʠʜʘʥʥʷ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʨʷʜ ʥʝʜʦʣʽʢʽʚ ʜʣʷ 

ʫʩʫʥʝʥʥʷ ʷʢʠʭ ʙʫʣʦ ʚʠʢʦʥʘʥʦ ʚʠʧʨʘʚʣʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʽ ʟʤʽʩʪʦʚʠʭ ʧʦʤʠʣʦʢ, 

ʧʝʨʝʬʦʨʤʘʪʫʚʘʥʥʷ, ʚʝʨʩʪʢʘ ʪʘ ʦʥʦʚʣʝʥʥʷ ʚʽʟʫʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ ʚʠʜʘʥʥʷ. 

ʉʪʚʦʨʝʥʽ ʤʘʢʝʪ ʪʘ ʩʪʨʫʢʪʫʨʘ ʢʥʠʞʢʦʚʦʛʦ ʚʠʜʘʥʥʷ, ʨʦʟʨʦʙʣʝʥʘ ʢʦʤʧʦʟʠʮʽʷ, 
ʚʠʢʦʥʘʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʘʨʢʫʰʽʚ ʪʘ ʦʙôʻʤʫ ʪʝʢʩʪʫ ʟ ʽʣʶʩʪʨʘʮʽʷʤʠ ʜʣʷ ʬʦʨʤʘʪʫ 

(84ʭ108/32) ʟ ʤôʷʢʦʶ ʧʘʣʽʪʫʨʢʦʶ.  

ɺʘʞʣʠʚʠʤ ʨʽʰʝʥʥʷʤ ʩʪʘʣʦ ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʚʠʜʘʥʥʷ ï ʽʣʶʩʪʨʘʮʽʾ, ʱʦ 

ʟʫʤʦʚʠʣʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘ ʧʦʪʨʝʙʫʚʘʣʦ ʾʭʥʴʦʛʦ ʧʝʨʝʨʘʭʫʥʢʫ. ʆʩʢʽʣʴʢʠ 

ʦʨʠʛʽʥʘʣʴʥʝ ʚʠʜʘʥʥʷ - ʮʝ ʢʥʠʞʢʘ, ʱʦ ʦʧʠʩʫʻ ʣʽʢʘʨʩʴʢʽ ʨʦʩʣʠʥʠ ʪʘ ʾʭ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʚʽʟʫʘʣʴʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʻ ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʩʢʣʘʜʦʚʠʭ. (ʈʠʩ. 1) 

ʆʙʢʣʘʜʠʥʢʘ ï ʮʝ ʛʦʣʦʚʥʘ ʜʝʪʘʣʴ ʢʥʠʛʠ, ʷʢʘ ʧʨʠʚʝʨʪʘʻ ʧʦʛʣʷʜ ʯʠʪʘʯʘ. ʊʦʤʫ ʧʨʠ 

ʦʬʦʨʤʣʝʥʥʽ ʦʙʢʣʘʜʠʥʢʠ ʧʨʠʜʽʣʝʥʘ ʫʚʘʛʘ ʩʠʤʚʦʣʽʮʽ, ʪʦʤʫ ʥʘ ʦʙʢʣʘʜʠʥʮʽ ʟʦʙʨʘʞʝʥʦ 

ʧʦʜʦʨʦʞʥʠʢ ʪʘ ʯʠʩʪʦʪʽʣ, ʷʢ ̔ʚʽʜʦʤʽ ʩʚʦʾʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʦʙʢʣʘʜʠʥʢʘ 

ʩʪʘʣʘ ʙʽʣʴʰʝ ʚʽʜʧʦʚʽʜʘʪʠ ʩʚʦʾʡ ʪʝʤʘʪʠʮʽ. (ʈʠʩ. 2).  

  
˾͙ͫΦ мΦ ˸͔͙͊ͭ͟ ͍ͪͦͦͪͦͭͯ͘ ͍͙͒͊ͤͤΎ ˾͙ͫΦ 2. ˸ ͔͊ͭ͟ ͙͙ͦ͋͊͒ͤ͟͟͡ 

 

ʈʝʜʘʛʫʚʘʥʥʷ ʪʝʢʩʪʫ, ʡʦʛʦ ʜʠʟʘʡʥ ʪʘ ʟʘʛʘʣʴʥʘ ʚʝʨʩʪʢʘ ʚʠʜʘʥʥʷ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʚ 

ʧʨʦʛʨʘʤʽ Scribus, ʘ ʜʠʟʘʡʥ ʦʙʢʣʘʜʠʥʢʠ ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʚ ʧʨʦʛʨʘʤʽ IbisPaintX ʥʘ ʦʩʥʦʚʽ 
ʽʜʝʡ ʪʘ ʧʦʰʫʢʫ ʟ ʙʝʟʢʦʰʪʦʚʥʦʾ ʧʣʘʪʬʦʨʤʠ Pinterest. 

ɺʠʩʥʦʚʦʢ. ʋ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʙʫʣʦ ʚʜʦʩʢʦʥʘʣʝʥʦ ʟʤʽʩʪ ʽ ʦʬʦʨʤʣʝʥʥʷ 

ʧʝʨʰʦʚʠʜʘʥʥʷ, ʩʪʚʦʨʝʥʦ ʥʦʚʠʡ ʜʠʟʘʡʥ ʦʙʢʣʘʜʠʥʢʠ, ʜʦʜʘʥʦ ʽʣʶʩʪʨʘʮʽʾ ʪʘ ʚʠʢʦʥʘʥʦ 

ʚʝʨʩʪʢʫ, ʱʦ ʟʨʦʙʠʣʦ ʢʥʠʛʫ ʙʽʣʴʰ ʷʢʽʩʥʦʶ ʪʘ ʧʨʠʚʘʙʣʠʚʦʶ ʜʣʷ ʯʠʪʘʯʘ. 



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 
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ɻʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʫ ʤʦʾʡ ʜʽʷʣʴʥʦʩʪʽ 
 

ɺʣʘʜʠʩʣʘʚ ʆʣʝʢʩʝʥʢʦ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 
 

ɺʩʪʫʧ. ɻʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʚ ʤʦʾʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ɺʽʥ 

ʜʦʧʦʤʘʛʘʻ ʤʝʥʽ ʝʬʝʢʪʠʚʥʦ ʧʝʨʝʜʘʚʘʪʠ ̔ ʜʝʾ, ʩʪʚʦʨʶʚʘʪʠ ʧʨʠʚʘʙʣʠʚʽ ʚʽʟʫʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ 
ʪʘ ʟʘʣʫʯʘʪʠ ʘʫʜʠʪʦʨʽʶ. 

ɻʨʘʬʽʯʥʽ ʜʠʟʘʡʥʝʨʠ, ʷʢ ʽ ʣʶʜʠ ʽʥʰʠʭ ʚʽʟʫʘʣʴʥʠʭ ʪʚʦʨʯʠʭ ʧʨʦʬʝʩʽʡ - ʬʦʪʦʛʨʘʬʠ ʽ 

ʭʫʜʦʞʥʠʢʠ, ʦʬʦʨʤʣʶʚʘʯʽ ʢʥʠʞʦʢ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʨʦʙʦʪʽ ʦʜʥʘʢʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ, 

ʧʨʠʥʮʠʧʠ, ʟʘʢʦʥʠ ʽ ʪʝʭʥʽʯʥʽ ʧʨʠʡʦʤʠ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʚʠʨʽʰʫʚʘʪʠ ʧʦʩʪʘʚʣʝʥʽ 

ʟʘʚʜʘʥʥʷ. [1, 2, 3] 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʽ ʜʦʩʚʽʜ ʨʦʙʦʪʠ ʟ ʢʦʤʧôʶʪʝʨʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ 

ʚ ʛʘʣʫʟʽ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʦ ʛʦʣʦʚʥʠʭ ʯʠʥʥʠʢʽʚ ʣʶʜʩʴʢʦʛʦ ʩʧʨʠʡʥʷʪʪʷ 

ʚʽʜʥʦʩʷʪʴ: ʫʚʘʛʫ, ʧʘʤ'ʷʪʴ, ʝʤʦʮʽʾ. ʃʶʜʠ ʤʠʤʦʚʦʣʽ ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʥʘ ʷʩʢʨʘʚʽ, 

ʢʦʥʪʨʘʩʪʥʽ ʪʘ ʜʠʥʘʤʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ.  

ɺʽʟʫʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʢʨʘʱʝ ʟʘʧʘʤ'ʷʪʦʚʫʻʪʴʩʷ, ʥʽʞ ʪʝʢʩʪʦʚʘ, ʪʦʤʫ ʚʽʟʫʘʣʴʥʽ 

ʧʽʜʭʦʜʠ ʤʘʶʪʴ ʙʽʣʴʰʠʡ ʚʧʣʠʚ ʩʚʽʜʦʤʽʩʪʴ.  
ɺʜʘʣʠʡ ʜʠʟʘʡʥ ʟʜʘʪʥʠʡ ʚʠʢʣʠʢʘʪʠ ʧʦʟʠʪʠʚʥʽ ʝʤʦʮʽʾ ʪʘ ʘʢʪʠʚʫʚʘʪʠ ʘʩʦʮʽʘʮʽʾ ʚ 

ʩʚʽʜʦʤʦʩʪʽ ʣʶʜʝʡ.  

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʘʡʢʨʘʱʦʛʦ ʝʬʝʢʪʫ ʫ ʩʧʨʠʡʤʘʥʥʽ ʩʚʦʾʭ ʨʦʙʽʪ ʷ ʚʠʢʦʨʠʩʪʦʚʫʶ 

ʥʘʩʪʫʧʥʽ ʽʥʩʪʨʫʤʝʥʪʠ: ʢʦʣʽʨ, ʧʨʦʩʪʽ ʬʦʨʤʠ, ʰʨʠʬʪʠ ʪʘ ʪʠʧʦʛʨʘʬʽʯʥʽ ʨʽʰʝʥʥʷ, ʪʝʭʥʽʢʠ 

ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʙʘʣʘʥʩʫʚʘʥʥʷ.  

ʇʨʠ ʯʦʤʫ ʦʙʦʚôʷʟʢʦʚʦ ʜʦʪʨʠʤʫʶʩʴ ʧʨʠʥʮʠʧʫ ʤʽʥʽʤʘʣʽʟʤʫ ʪʘ ʧʨʦʩʪʦʪʠ. 

ʂʦʣʽʨ ʥʝʩʝ ʚʘʞʣʠʚʝ ʩʠʤʚʦʣʽʯʥʝ ʪʘ ʝʤʦʮʽʡʥʝ ʟʥʘʯʝʥʥʷ, ʚʧʣʠʚʘʶʯʠ ʥʘ ʩʧʨʠʡʥʷʪʪʷ 

ʪʘ ʥʘʩʪʨʽʡ. ʌʦʨʤʘ ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ, ʩʪʚʦʨʶʻ ʨʠʪʤ ʽ ʜʦʧʦʤʘʛʘʻ ʦʨʛʘʥʽʟʫʚʘʪʠ ʚʽʟʫʘʣʴʥʽ 

ʝʣʝʤʝʥʪʠ. ɺʜʘʣʝ ʧʦʻʜʥʘʥʥʷ ʢʦʣʴʦʨʫ ʪʘ ʬʦʨʤʠ ʩʪʚʦʨʶʻ ʚʽʟʫʘʣʴʥʫ ʛʘʨʤʦʥʽʶ ʽ ʮʽʣʽʩʥʽʩʪʴ 

ʜʠʟʘʡʥʫ. ɹʘʣʘʥʩ ʽ ʛʘʨʤʦʥʽʷ ʚ ʜʠʟʘʡʥʽ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʩʠʤʝʪʨʽʾ, 

ʧʨʦʧʦʨʮʽʡ, ʧʨʦʩʪʦʨʫ, ʪʘ ʨʠʪʤʫ.    ʈʠʩ. 1. ʄʠʩʪʝʮʴʢʘ ʘʙʩʨʘʢʮʽʷ.  

ɺʠʩʥʦʚʢʠ. 

ɺʽʟʫʘʣʴʥʝ ʩʧʨʠʡʥʷʪʪʷ ʻ ʛʦʣʦʚʥʠʤ ʯʠʥʥʠʢʦʤ ʽ ʟʘʣʫʯʝʥʥʽ ʫʚʘʛʠ ʪʘ 

ʜʦʥʝʩʝʥʥʽ ʽʜʝʡ. ʂʦʣʽʨ ʪʘ ʬʦʨʤʘ ï ʻ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʽ ʛʘʨʤʦʥʽʾ.  ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʛʨʘʬʽʯʥʦʾ ʢʦʤʧʦʟʠʮʽʾ ï 

ʚʠʢʦʨʠʩʪʦʚʫʶ ʪʝʭʥʽʢʠ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʙʘʣʘʥʩʫ. 

ʄʽʥʽʤʘʣʽʟʤ ï ʧʨʠʜʘʻ ʜʠʟʘʡʥʫ ʯʽʪʢʦʩʪʽ, ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʚʠʟʥʘʯʝʥʦʩʪʽ, ʪʘ ʬʦʢʫʩʫ. 

ʄʘʡʙʫʪʥʻ ʩʚʽʪʫ, ʘ ʥʝ ʪʽʣʴʢʠ ʜʠʟʘʡʥʫ, ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʷʢ ʤʠ ʚʟʘʻʤʦʜʽʻʤʦ ʟ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʷʢʽ ʚʩʝ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʜʦʩʪʫʧʥʠʤʠ ʥʘʤ, ʷʢʽ ʚʝʩʴ ʯʘʩ ʨʦʟʚʠʚʘʶʪʴʩʷ ʽ 

ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʰʚʠʜʢʠʤʠ (ʜʠʥʘʤʽʯʥʠʤʠ) ʽ ʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ. ʭʦʨʦʰʠʡ ʜʠʟʘʡʥ 

ʥʝ ʧʨʦʩʪʦ ʨʦʙʠʪʴ ʩʚʽʪ ʢʨʘʱʠʤ. ɺʽʥ ʨʦʙʠʪʴ ʩʚʽʪ ʢʨʘʱʠʤ ʤʽʩʮʝʤ ʜʣʷ ʞʠʪʪʷ. ʈʦʣʴ 

ʜʠʟʘʡʥʝʨʘ-ʛʨʘʬʽʢʘ ʥʝ ʦʬʦʨʤʣʷʪʠ, ʥʝ ʧʽʜʙʠʨʘʪʠ ʢʘʨʪʠʥʢʠ ʟʽ ʩʪʦʢʽʚ ʽ ʥʝ ʛʨʘʪʠ ʰʨʠʬʪʘʤʠ. 

ɻʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥʝʨ ʮʝ ʢʦʤʫʥʽʢʘʪʦʨ ʤʽʞ ʟʘʤʦʚʥʠʢʦʤ ʽ ʩʫʩʧʽʣʴʩʪʚʦʤ, ʷʢʠʡ ʧʦʚʠʥʝʥ 
ʜʦʥʦʩʠʪʠ ʚʽʟʫʘʣʴʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ ʜʦ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ.  
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ʈʦʣʴ ʢʦʤʧʦʟʠʮʽʾ ʚ ʛʨʘʬʽʯʥʦʤʫ ʜʠʟʘʡʥʽ 

 

ɺʘʣʝʨʽʡ ʇʦʣʽʱʫʢ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʂʦʤʧʦʟʠʮʽʷ ʚ ʚʽʟʫʘʣʴʥʦʤʫ ʜʠʟʘʡʥʽ ï ʮʝ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʦʙôʻʢʪʽʚ, ʪʦʙʪʦ 

ʧʦʻʜʥʘʥʥʷ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ ʚ ʻʜʠʥʝ ʮʽʣʝ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʧʨʦʩʪʦʨʽ ʘʙʦ ʥʘ ʧʣʦʱʠʥʽ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʜʨʫʢʫ ʽ ʪʝʥʜʝʥʮʽʾ ʾʭ ʜʠʟʘʡʥʫ ʟ ʪʦʯʢʠ 
ʟʦʨʫ ʧʩʠʭʦʣʦʛʽʾ ʩʧʨʠʡʥʷʪʪʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʗʢʠʤ ʞʝ ʯʠʥʦʤ ʭʫʜʦʞʥʠʢ-ʜʠʟʘʡʥʝʨ ʜʦʩʷʛʘʻ ʛʘʨʤʦʥʽʾ, 

ʢʦʥʪʨʘʩʪʫ ʪʘ ʝʤʦʮʽʡʥʦʾ ʚʠʨʘʟʥʦʩʪʽ ʫ ʩʚʦʾʭ ʪʚʦʨʘʭ? 

ɻʘʨʤʦʥʽʷ ï ʮʝ ʫʟʛʦʜʞʝʥʽʩʪʴ ʽ ʚʧʦʨʷʜʢʦʚʘʥʽʩʪʴ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʻʜʠʥʝ 

ʮʽʣʝ. ɼʦʩʷʛʥʝʥʥʷ ʛʘʨʤʦʥʽʾ ï ʦʩʥʦʚʥʝ ʢʦʤʧʦʟʠʮʽʡʥʝ ʟʘʚʜʘʥʥʷ ʭʫʜʦʞʥʠʢʘ-ʜʠʟʘʡʥʝʨʘ. 

ɹʫʜʴ-ʷʢʝ ʟʦʙʨʘʞʝʥʥʷ, ʱʦ ʟôʷʚʣʷʻʪʴʩʷ ʥʘ ʘʨʢʫʰʽ ʧʘʧʝʨʫ (ʧʨʷʤʦʢʫʪʥʠʢ, ʧʣʷʤʘ, ʣʽʥʽʷ 

ʘʙʦ ʢʨʘʧʢʘ) ï ʩʪʚʦʨʶʻ ʢʘʨʪʠʥʢʫ, ʢʦʥʪʨʘʩʪʥʫ ʜʦ ʢʦʣʴʦʨʫ ʧʣʦʱʠʥʠ ʟʦʙʨʘʞʝʥʥʷ. 

ɿʦʙʨʘʞʫʶʯʠ ʙʫʜʴ-ʱʦ, ʤʘʡʩʪʝʨ ʟʘʚʞʜʠ ʧʨʘʛʥʝ ʜʦʩʷʛʪʠ ʛʘʨʤʦʥʽʡʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʚʽʜʥʦʩʥʦ ʦʜʠʥ ʦʜʥʦʛʦ, ʪʦʙʪʦ ʩʪʚʦʨʠʪʠ ʢʦʤʧʦʟʠʮʽʶ. ɸʜʞʝ ʢʦʤʧʦʟʠʮʽʷ ʻ 

ʧʝʨʰʦʦʩʥʦʚʦʶ ʭʫʜʦʞʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɼʦʩʪʘʪʥʴʦ ʟʦʙʨʘʟʠʪʠ ʥʘ ʧʨʷʤʦʢʫʪʥʦʤʫ ʘʨʢʫʰʽ ʙʽʣʦʛʦ ʧʘʧʝʨʫ ʟʚʠʯʘʡʥʠʡ 

ʧʨʷʤʦʢʫʪʥʠʢ ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ ï ʽ ʤʠ ʩʪʠʢʘʻʤʦʩʷ ʟ ʧʨʦʙʣʝʤʦʶ ʢʦʤʧʦʥʫʚʘʥʥʷ: ʜʝ, ʷʢʦʛʦ 
ʨʦʟʤʽʨʫ ʪʘ ʚ ʷʢʦʤʫ ʧʦʣʦʞʝʥʥʽ ʤʘʻʤʦ ʱʦʩʴ ʨʦʟʤʽʩʪʠʪʠ. ʋʨʽʚʥʦʚʘʞʠʪʠ ʤʘʩʠ ʙʽʣʦʛʦ ʪʘ 

ʯʦʨʥʦʛʦ ï ʟʥʘʯʠʪʴ ʚʠʢʦʥʘʪʠ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʝ ʢʦʤʧʦʟʠʮʽʡʥʝ ʟʘʚʜʘʥʥʷ. ʅʘʚʽʪʴ ʷʢʱʦ 

ʥʘ ʙʽʣʦʤʫ ʪʣʽ ʣʠʰʝ ʦʜʠʥ ʧʨʷʤʦʢʫʪʥʠʢ, ʪʦ ʣʶʜʠʥʘ, ʧʨʘʛʥʫʯʽ ʜʦ ʨʽʚʥʦʚʘʛʠ ʯʦʨʥʦʛʦ ʪʘ 

ʙʽʣʦʛʦ, ʽʥʪʫʾʪʠʚʥʦ ʨʦʟʤʽʱʫʻ ʡʦʛʦ ʚ ʮʝʥʪʨʽ ʘʨʢʫʰʘ. ʊʘʢʝ ʨʦʟʤʽʱʝʥʥʷ ʻ ʦʜʥʠʤ ʽʟ ʪʠʧʽʚ 

ʩʠʤʝʪʨʠʯʥʦʾ ʢʦʤʧʦʟʠʮʽʡʥʦʾ ʧʦʙʫʜʦʚʠ ʟʦʙʨʘʞʝʥʥʷ. 

ɼʣʷ ʧʦʜʘʥʠʭ ʟʦʙʨʘʞʝʥʴ ʩʧʽʣʴʥʠʤ ʻ ʪʝ, ʱʦ ʨʽʚʥʦʚʘʛʘ ʚ ʥʠʭ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʜʟʝʨʢʘʣʴʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʜʥʽʻʾ ʯʘʩʪʠʥʠ ʜʨʫʛʦʶ. ʊʘʢʠʡ ʟʘʩʽʙ ʩʪʚʦʨʝʥʥʷ ʛʘʨʤʦʥʽʾ, 

ʢʦʣʠ ʟʦʙʨʘʞʝʥʥʷ ʣʽʚʦʨʫʯ ʧʦʜʽʙʥʝ ʜʦ ʟʦʙʨʘʞʝʥʥʷ ʧʨʘʚʦʨʫʯ ʽ ʥʘʯʝ ʨʦʟʜʽʣʝʥʝ ʧʦ 

ʚʝʨʪʠʢʘʣʽ, ʛʦʨʠʟʦʥʪʘʣʽ ʯʠ ʧʦ ʷʢʽʡʩʴ ʽʥʰʽʡ ʦʩʽ, ʥʘʟʠʚʘʻʪʴʩʷ ʩʠʤʝʪʨʽʻʶ. ɸ ʦʪʞʝ, ʪʘʢʘ 

ʢʦʤʧʦʟʠʮʽʷ ʥʘʟʠʚʘʻʪʴʩʷ ʩʠʤʝʪʨʠʯʥʦʶ. ʉʠʤʝʪʨʽʷ ʻ ʦʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 

ʩʚʽʪʦʫʪʚʦʨʝʥʥʷ. ʎʝ ʧʦʥʷʪʪʷ ʻ ʦʩʥʦʚʦʶ ʣʶʜʩʴʢʦʾ ʪʚʦʨʯʦʩʪʽ ʡ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 
ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʯʫʪʪʽ ʤʘʡʩʪʨʘ. ʆʜʥʘʢ ʧʦʥʷʪʪʷ ʭʫʜʦʞʥʴʦʛʦ ʚ ʛʘʨʤʦʥʽʾ ʥʘʙʘʛʘʪʦ ʰʠʨʰʝ 

ʚʽʜ ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʦʥʷʪʴ. ɯʥʪʫʾʪʠʚʥʦ-ʯʫʪʪʻʚʝ ʨʦʟʫʤʽʥʥʷ ʛʘʨʤʦʥʽʾ ʟʘʢʣʘʜʝʥʝ ʫ ʧʨʠʨʦʜʽ 

ʣʶʜʠʥʠ ʪʘ ʚʝʜʝ ʾʾ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʚʽʜʯʫʪʪʷ ʧʨʝʢʨʘʩʥʦʛʦ. 

ɼʦʩʪʘʪʥʴʦ ʯʘʩʪʦ ʛʘʨʤʦʥʽʷ ʚ ʟʦʙʨʘʞʝʥʥʽ ʜʦʩʷʛʘʻʪʴʩʷ ʽ ʟʘ ʨʘʭʫʥʦʢ ʘʩʠʤʝʪʨʽʾ. ʋ 

ʩʠʤʝʪʨʠʯʥʽʡ ʢʦʤʧʦʟʠʮʽʾ ʛʘʨʤʦʥʽʷ ʘʙʩʦʣʶʪʥʘ, ʘ ʚ ʘʩʠʤʝʪʨʠʯʥʽʡ ï ʚʽʜʥʦʩʥʘ. ɺ ʘʩʠʤʝʪʨʽʾ 

ʛʘʨʤʦʥʽʷ ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʫʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʝʣʝʤʝʥʪʘ, ʪʦʙʪʦ ʚʟʘʻʤʥʝ 

ʨʦʟʤʽʱʝʥʥʷ ʦʙôʻʢʪʽʚ ʫʪʚʦʨʶʻ ʜʠʥʘʤʽʯʥʫ ʢʦʤʧʦʟʠʮʽʶ. 

ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʘʻ ʙʽʣʴʰʝ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʛʘʨʤʦʥʽʾ ʡ ʚʠʨʘʟʥʦʩʪʽ. ʇʨʦʪʝ ʛʦʣʦʚʥʠʤ ʫ ʤʠʩʪʝʮʪʚʽ ʢʦʤʧʦʟʠʮʽʾ ʻ 

ʜʦʩʷʛʥʝʥʥʷ ʻʜʥʦʩʪʽ ʪʘ ʮʽʣʽʩʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʾʾ ʩʢʣʘʜʘʶʪʴ ʚ ʦʜʠʥ ʮʽʣʽʩʥʠʡ ʦʙʨʘʟ. 

ʈʠʪʤ ʤʦʞʝ ʙʫʪʠ ʩʧʦʢʽʡʥʠʤ ʽ ʥʝʩʧʦʢʽʡʥʠʤ, ʩʧʨʷʤʦʚʘʥʠʤ ʚ ʦʜʠʥ ʙʽʢ ʯʠ ʽʥʰʠʡ ʘʙʦ 
ʜʦ ʮʝʥʪʨʘ, ʷʢ ʧʦ ʛʦʨʠʟʦʥʪʘʣʽ, ʪʘʢ ʽ ʧʦ ʚʝʨʪʠʢʘʣʽ. ʏʝʨʛʫʚʘʪʠ ʤʦʞʥʘ ʝʣʝʤʝʥʪʠ, ʦʙʩʷʛʠ, 

ʢʦʣʴʦʨʦʚʽ ʧʣʷʤʠ, ʜʝʪʘʣʽ ʪʦʱʦ. 
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ɺʠʨʘʟʥʽʩʪʴ ʛʨʘʬʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʽ ʨʦʣʴ ʢʦʥʪʨʘʩʪʫ ʚ ʛʨʘʬʽʯʥʦʤʫ ʜʠʟʘʡʥʽ 
 

ɯʣʣʷ ʐʝʣʝʩʪ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 
 

ɺʩʪʫʧ. ɺʠʨʘʟʥʽʩʪʴ ʛʨʘʬʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ ʻ ʚʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʚʽʟʫʘʣʴʥʦʛʦ 

ʜʠʟʘʡʥʫ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʥʘʩʢʽʣʴʢʠ ʛʨʘʬʽʯʥʠʡ ʝʣʝʤʝʥʪ ʥʘʤʘʛʘʻʪʴʩʷ ʧʨʠʚʝʨʥʫʪʠ ʫʚʘʛʫ, 

ʚʠʛʣʷʜʘʻ ʽʥʘʢʰʝ, ʥʽʞ ʽʥʰʽ, ʽ ʧʝʨʝʜʘʻ ʧʦʧʝʨʝʜʥʴʦ ʚʠʟʥʘʯʝʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ ʯʠ ʚʽʜʯʫʪʪʷ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʇʨʠ ʧʦʩʪʘʥʦʚʮʽ ʤʝʪʠ ʪʘ ʚʠʟʥʘʯʝʥʥʽ ʟʘʚʜʘʥʴ ʜʦʩʣʽʜʞʝʥʥʷ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ. ɺʽʥ ʟʘʙʝʟʧʝʯʠʚ ʨʦʟʛʣʷʜ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʷʢ 

ʻʜʠʥʦʛʦ ʮʽʣʦʛʦ ʟ ʫʟʛʦʜʞʝʥʠʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ ʫʩʽʭ ʝʣʝʤʝʥʪʽʚ ʫ ʢʦʤʧʦʟʠʮʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʂʦʥʪʨʘʩʪ - ʮʝ ʦʜʠʥ ʟ ʥʘʡʙʽʣʴʰ ʮʽʢʘʚʠʭ ʟʘʩʦʙʽʚ, ʷʢʠʤʠ 

ʚʦʣʦʜʽʻ ʩʫʯʘʩʥʠʡ ʜʠʟʘʡʥʝʨ. ɺʠʨʘʟʥʽʩʪʴ ʧʦʣʝʛʰʫʻ ʨʦʙʦʪʫ, ʜʦʟʚʦʣʷʶʯʠ ʩʧʦʞʠʚʘʯʫ 

ʰʚʠʜʢʦ ʟʨʦʟʫʤʽʪʠ ʨʝʣʝʚʘʥʪʥʽ ʤʦʤʝʥʪʠ ʪʘ ʟʥʘʪʠ, ʱʦ ʻ ʧʝʨʚʠʥʥʠʤ, ʘ ʱʦ ʚʪʦʨʠʥʥʠʤ. 

ʆʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʨʘʟʥʽʩʪʴ, ʚʢʣʶʯʘʶʪʴ ʢʦʣʽʨ, ʬʦʨʤʫ, ʨʦʟʤʽʨ, 

ʪʝʢʩʪʫʨʫ, ʢʦʥʪʨʘʩʪ ʪʘ ʢʦʤʧʦʟʠʮʽʶ. ʈʦʟʤʽʨ ʽ ʢʦʣʽʨ ʚʝʣʠʢʦʛʦ ʯʝʨʚʦʥʦʛʦ ʢʦʣʘ ʥʘ ʙʽʣʦʤʫ 

ʬʦʥʽ ʙʝʟʫʤʦʚʥʦ ʧʨʠʚʝʨʥʝ ʫʚʘʛʫ ʽ ʟʦʩʝʨʝʜʠʪʴ ʫʚʘʛʫ ʛʣʷʜʘʯʘ, ʪʦʜʽ ʷʢ ʤʘʣʝʥʴʢʠʡ ʩʚʽʪʣʦ-

ʩʽʨʠʡ ʢʚʘʜʨʘʪ ʪʘ ʡʦʛʦ ʢʦʣʽʨ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʘʢʪʠʯʥʦ ʥʝʧʦʤʽʪʥʠʤʠ.  

ʅʘʡʛʦʣʦʚʥʽʰʦʶ ʩʢʣʘʜʦʚʦʶ ʜʠʟʘʡʥʝʨʩʴʢʦʾ ʢʦʤʧʦʟʠʮʽʾ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʾʾ ʚʠʨʘʟʥʽʩʪʴ 

ʻ ʢʦʥʪʨʘʩʪ. ʂʦʥʪʨʘʩʪ ʻ ʙʘʟʦʚʦʶ ʦʩʥʦʚʦʶ ʤʠʩʣʝʥʥʷ ʽ ʩʧʨʠʡʤʘʥʥʷ ʦʩʢʽʣʴʢʠ ʚʽʥ ʙʘʟʫʻʪʴʩʷ 

ʥʘ ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʠʭ ʧʨʦʪʠʣʝʞʥʦʩʪʷʭ (ʜʦʚʛʠʡ ï ʢʦʨʦʪʢʠʡ, ʪʦʚʩʪʠʡ ï ʪʦʥʢʠʡ, ʚʝʣʠʢʠʡ 
ï ʤʘʣʠʡ) ʙʫʜʴ-ʷʢʠʭ ʷʢʦʩʪʝʡ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʂʦʥʪʨʘʩʪʥʽ ʟʽʩʪʘʚʣʝʥʥʷ ʩʧʨʠʷʶʪʴ 

ʟʘʛʦʩʪʨʝʥʥʶ ʩʧʨʠʡʥʷʪʪʷ ʮʽʣʦʛʦ. ɿʛʘʜʘʡʤʦ ʜʝʨʝʚʦ ʜʦʙʨʘ ʽ ʟʣʘ ʷʢʝ ʧʝʨʰʠʤ ʟʽʙʨʘʣʦ ʙʘʟʦʚʽ 

ʦʧʦʟʠʮʽʾ ʫʩʚʽʜʦʤʣʝʥʥʷ ʦʪʦʯʝʥʥʷ ʽ ʩʪʘʣʦ ʩʪʘʥʜʘʨʪʦʤ, ʚʠʤʽʨʶʚʘʣʴʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʩʚʽʜʦʤʦʩʪʽ ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʦʧʠʩʫ ʩʤʠʩʣʽʚ ʽ ʩʪʚʦʨʝʥʥʷ ʧʦʥʷʪʴ. 

ʋ ʚʽʟʫʘʣʴʥʦʤʫ ʜʠʟʘʡʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʥʪʨʘʩʪʠ ʚʝʣʠʯʠʥ, ʦʙôʻʤʫ ʽ ʧʣʦʱʠʥʠ, 

ʩʚʽʪʣʘ ʽ ʪʽʥʽ (ʪʦʥʘʣʴʥʽ ʢʦʥʪʨʘʩʪʠ), ʪʝʧʣʠʭ ʽ ʭʦʣʦʜʥʠʭ ʢʦʣʴʦʨʽʚ, ʨʽʟʥʠʭ ʬʘʢʪʫʨ. ʂʦʥʪʨʘʩʪ 

ʟʘ ʬʦʨʤʦʶ ʧʽʜʩʠʣʶʻ, ʧʽʜʢʨʝʩʣʶʻ ʚʽʜʤʽʥʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʨʦʙʠʪʴ ʾʭ ʢʦʤʧʦʟʠʮʽʶ 

ʙʽʣʴʰ ʥʘʧʨʫʞʝʥʦʶ ʪʘ ʚʨʘʞʘʶʯʦʶ. ɻʦʩʪʨʽ ʢʫʪʠ ʽ ʧʣʘʚʥʽ ʣʽʥʽʾ ʢʦʥʪʨʘʩʪʫʶʪʴ ʦʜʥʘ ʟ 

ʦʜʥʦʶ. ʅʘʧʨʠʢʣʘʜ, ʚ ʣʦʛʦʪʠʧʘʭ ʢʚʘʜʨʘʪ ʘʙʦ ʢʦʣʦ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʘʟʦʤ. 

ʂʦʥʪʨʘʩʪ ʟʘ ʢʦʣʴʦʨʦʤ ʩʪʚʦʨʶʻ ʚʨʘʞʝʥʥʷ ʚʨʽʚʥʦʚʘʞʝʥʦʩʪʽ, ʚʠʪʦʥʯʝʥʦʩʪʽ ʡ ʪʦʯʥʦʩʪʽ 

ʪʚʦʨʫ. ɻʘʨʤʦʥʽʡʥʝ ʧʦʻʜʥʘʥʥʷ ʢʦʣʴʦʨʽʚ ʩʪʚʦʨʶʻ ʧʝʚʥʽ ʦʙʨʘʟʥʽ ʘʩʦʮʽʘʮʽʾ. ʗʩʢʨʘʚʽ 
ʢʦʣʴʦʨʠ, ʪʘʢʽ ʷʢ ʯʝʨʚʦʥʠʡ, ʩʠʥʽʡ ʘʙʦ ʞʦʚʪʠʡ, ʜʦʙʨʝ ʢʦʥʪʨʘʩʪʫʶʪʴ ʤʽʞ ʩʦʙʦʶ ʽ ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʨʝʢʣʘʤʽ ʜʣʷ ʧʨʠʚʝʨʪʘʥʥʷ ʫʚʘʛʠ. ʗʩʢʨʘʚʠʡ ʢʦʣʽʨ ʘʚʪʦʤʦʙʽʣʷ, 

ʩʪʠʣʴʥʠʡ ʽ ʚʠʪʦʥʯʝʥʠʡ ʢʦʣʽʨ ʽʥʪʝʨôʻʨʫ, ʥʝʦʯʽʢʫʚʘʥʘ ʪʘ ʷʩʢʨʘʚʘ ʨʝʢʣʘʤʘ ʘʙʦ ʣʦʛʦʪʠʧ 

ʧʨʠʚʝʨʪʘʶʪʴ ʥʘʰʫ ʫʚʘʛʫ ʪʘ ʟʘʛʦʩʪʨʶʶʪʴ ʩʧʨʠʡʥʷʪʪʷ. ʉʪʫʧʽʥʴ ʟʘʩʪʦʩʦʚʫʚʘʥʦʛʦ 

ʢʦʥʪʨʘʩʪʫ ʦʙʤʝʞʫʻʪʴʩʷ ʚʠʤʦʛʦʶ ʟʙʝʨʝʞʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʚʨʘʞʝʥʥʷ. 

ʉʝʨʝʜ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʫ ʜʠʟʘʡʥʽ ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʟʘʩʦʙʠ ʚʠʨʘʟʥʦʩʪʽ, 

ʱʦ ʦʙôʻʜʥʘʥʽ ʧʦʥʷʪʪʷʤ çʨʠʪʤè, ʷʢʠʡ ʩʧʨʠʷʻ ʩʪʚʦʨʝʥʥʶ ʩʪʠʣʷ ʪʘ ʧʦʣʝʛʰʫʻ 

ʫʩʚʽʜʦʤʣʝʥʥʷ ʚʽʟʫʘʣʴʥʦʛʦ ʦʙʨʘʟʫ. ɺ ʪʠʧʦʛʨʘʬʽʮʽ ʥʝʢʦʥʪʨʘʩʪʥʠʡ ʰʨʠʬʪ ʣʝʛʰʝ 

ʩʧʨʠʡʤʘʻʪʴʩʷ ʦʢʦʤ, ʥʝ ʚʠʢʣʠʢʘʻ ʜʠʩʢʦʤʬʦʨʪʫ ʧʨʠ ʪʨʠʚʘʣʽʡ ʨʦʙʦʪʽ. ɺʠʩʦʢʠʡ ʢʦʥʪʨʘʩʪ 

ï ʥʘʚʧʘʢʠ. ʊʦʤʫ ʚʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʽʣʴʢʠ ʜʣʷ ʟʘʛʦʣʦʚʢʽʚ ʪʘ ʫ ʷʢʦʩʪʽ ʘʢʮʠʜʝʥʪʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʩʪʦʨʽʥʢʠ. . ʊʝʢʩʪʠ ʟ ʥʠʟʴʢʠʤ ʢʦʥʪʨʘʩʪʦʤ ʚʘʞʯʝ ʯʠʪʘʪʠ ʽ ʩʧʨʠʡʤʘʪʠ. ɸʣʝ ʾʭ 
ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʟʦʩʝʨʝʜʞʝʥʥʷ ʽ ʟʘʣʫʯʝʥʥʷ ʫʚʘʛʠ. 

ɺʠʩʥʦʚʦʢ. ʇʨʦʩʪʦʪʘ ʪʘ ʰʚʠʜʢʽʩʪʴ ʩʧʨʠʡʤʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʚʠʨʘʟʥʦʩʪʽ ʛʨʘʬʽʯʥʠʭ 

ʦʙ'ʻʢʪʽʚ ʨʦʙʠʪʴ ʜʠʟʘʡʥ ʥʝ ʪʽʣʴʢʠ ʝʩʪʝʪʠʯʥʠʤ, ʘʣʝ ʡ ʧʨʘʢʪʠʯʥʠʤ. 
ʃʽʪʝʨʘʪʫʨʘ 
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ɻɼ ʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʽʟʫʘʣʴʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʣʶʜʠʥʠ 

 

ɺʘʣʝʨʽʡ ʇʦʣʽʱʫʢ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʉʊʋʇ ɻʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʛʨʘʻ ʛʦʣʦʚʥʫ ʨʦʣʴ ʫ ʚʽʟʫʘʣʴʥʦʤʫ ʩʧʨʠʡʥʷʪʪʽ. ʃʦʛʦʪʠʧ, 

ʧʘʣʽʪʨʘ ʢʦʣʴʦʨʽʚ, ʰʨʠʬʪʠ ï ʚʩʝ ʮʝ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʚʽʟʫʘʣʴʥʫ ʽʜʝʥʪʠʯʥʽʩʪʴ ʢʦʤʧʘʥʽʾ. 

ʇʨʘʚʠʣʴʥʦ ʧʽʜʽʙʨʘʥʠʡ ʜʠʟʘʡʥ ʩʪʚʦʨʶʻ ʘʩʦʮʽʘʮʽʾ, ʱʦ ʟʘʣʠʰʘʶʪʴʩʷ ʫ ʧʘʤôʷʪʽ ʢʣʽʻʥʪʽʚ [1, 2]. 
ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʽ ʪʝʥʜʝʥʮʽʾ ʾʭ ʜʠʟʘʡʥʫ ʟ 

ʪʦʯʢʠ ʟʦʨʫ ʧʩʠʭʦʣʦʛʽʾ ʚʽʟʫʘʣʴʥʦʛʦ ʤʠʩʣʝʥʥʷ ʽ 

ʚʽʟʫʘʣʴʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ.ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, 

ʱʦ ʣʶʜʠʥʽ ʧʦʪʨʽʙʥʦ ʚʩʴʦʛʦ ʢʽʣʴʢʘ ʩʝʢʫʥʜ, ʱʦʙ 

ʩʬʦʨʤʫʚʘʪʠ ʧʝʨʰʝ ʚʨʘʞʝʥʥʷ ʧʨʦ ʧʨʦʜʫʢʪ ʯʠ ʙʨʝʥʜ. 

ɻʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʻ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ, ʱʦ ʚʠʟʥʘʯʘʻ 

ʚʽʟʫʘʣʴʥʝ ʩʧʨʠʡʥʷʪʪʷ. ɽʩʪʝʪʠʯʥʦ ʧʨʠʻʤʥʠʡ ʪʘ ʧʨʦʬʝʩʽʡʥʦ ʚʠʢʦʥʘʥʠʡ ʜʠʟʘʡʥ ʟʜʘʪʥʠʡ 

ʚʠʢʣʠʢʘʪʠ ʧʦʟʠʪʠʚʥʽ ʝʤʦʮʽʾ ʫ ʢʣʽʻʥʪʽʚ, ʧʽʜʚʠʱʫʶʯʠ ʡʤʦʚʽʨʥʽʩʪʴ ʧʨʠʚʝʨʥʝʥʥʷ ʫʚʘʛʠ ʪʘ 

ʽʥʪʝʨʝʩʫ ʜʦ ʨʝʢʣʘʤʦʚʘʥʦʛʦ ʧʨʦʜʫʢʪʫ [3, 4]. 

ɺʧʽʟʥʘʚʘʥʽʩʪʴ ʪʘ ʽʜʝʥʪʠʯʥʽʩʪʴ. ɻʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʩʧʨʠʷʻ ʩʪʚʦʨʝʥʥʶ ʚʧʽʟʥʘʚʘʥʦʩʪʽ 
ʙʨʝʥʜʫ. ʃʦʛʦʪʠʧ ʩʪʘʻ ʩʚʦʻʨʽʜʥʠʤ ʟʥʘʢʦʤ, ʷʢʠʡ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʧʝʚʥʦʶ ʢʦʤʧʘʥʽʻʶ ʯʠ ʪʦʚʘʨʦʤ. 

ʎʝʡ ʝʬʝʢʪ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʡ ʟʘ ʫʤʦʚ ʢʦʥʢʫʨʝʥʪʥʦʾ ʙʦʨʦʪʴʙʠ, ʜʝ ʙʨʝʥʜʠ ʙʦʨʶʪʴʩʷ ʟʘ ʫʚʘʛʫ 

ʪʘ ʣʦʷʣʴʥʽʩʪʴ ʢʣʽʻʥʪʽʚ. 

ʂʦʣʽʨʥʘ ʧʩʠʭʦʣʦʛʽʷ ʪʘ ʝʤʦʮʽʡʥʠʡ ʚʧʣʠʚ. ɺʠʙʽʨ ʧʘʣʽʪʨʠ ʢʦʣʴʦʨʽʚ ʫ ʛʨʘʬʽʯʥʦʤʫ 

ʜʠʟʘʡʥʽ ʤʘʻ ʚʝʣʠʯʝʟʥʝ ʟʥʘʯʝʥʥʷ. ʈʽʟʥʽ ʢʦʣʴʦʨʠ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʨʽʟʥʽ ʝʤʦʮʽʾ ʚ ʘʫʜʠʪʦʨʽʾ. 

ʅʘʧʨʠʢʣʘʜ, ʯʝʨʚʦʥʠʡ ʤʦʞʝ ʘʩʦʮʽʶʚʘʪʠʩʷ ʟ ʝʥʝʨʛʽʻʶ ʪʘ ʧʨʠʩʪʨʘʩʪʶ, ʘ ʩʠʥʽʡ ï ʟ ʥʘʜʽʡʥʽʩʪʶ ʪʘ 

ʩʧʦʢʦʻʤ. ʇʨʘʚʠʣʴʥʠʡ ʚʠʙʽʨ ʢʦʣʴʦʨʽʚ ʤʦʞʝ ʧʽʜʢʨʝʩʣʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʜʫʢʪʫ ʪʘ ʧʽʜʪʨʠʤʘʪʠ 

ʡʦʛʦ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ. 

ʌʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʽʻʨʘʨʭʽʾ. ɻʘʨʥʠʡ ʛʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʜʦʧʦʤʘʛʘʻ 

ʦʨʛʘʥʽʟʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʥʘ ʨʝʢʣʘʤʥʦʤʫ ʤʘʪʝʨʽʘʣʽ. ɽʬʝʢʪʠʚʥʠʡ ʨʦʟʧʦʜʽʣ ʪʝʢʩʪʫ, ʟʦʙʨʘʞʝʥʴ 

ʪʘ ʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʦʟʚʦʣʷʻ ʢʣʽʻʥʪʘʤ ʰʚʠʜʢʦ ʪʘ ʣʝʛʢʦ ʟʘʩʚʦʾʪʠ ʢʣʶʯʦʚʫ ʽʥʬʦʨʤʘʮʽʶ. 
ʏʽʪʢʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʽʻʨʘʨʭʽʷ ʧʦʣʝʛʰʫʻ ʥʘʚʽʛʘʮʽʶ ʪʘ ʧʽʜʚʠʱʫʻ ʡʤʦʚʽʨʥʽʩʪʴ, ʱʦ ʢʣʽʻʥʪ 

ʟʘʣʠʰʠʪʴʩʷ ʟʘʮʽʢʘʚʣʝʥʠʤ. 

ɸʜʘʧʪʘʮʽʷ ʜʦ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ. ɻʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʜʦʟʚʦʣʷʻ ʘʜʘʧʪʫʚʘʪʠ ʨʝʢʣʘʤʫ ʜʦ 

ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ. ʈʽʟʥʽ ʛʨʫʧʠ ʢʣʽʻʥʪʽʚ ʤʘʶʪʴ ʨʽʟʥʽ ʩʤʘʢʠ ʪʘ ʫʧʦʜʦʙʘʥʥʷ, ʪʦʤʫ ʜʠʟʘʡʥ ʤʘʻ 

ʙʫʪʠ ʥʘʮʽʣʝʥʠʡ ʥʘ ʚʽʜʧʦʚʽʜʥʽ ʽʥʪʝʨʝʩʠ. ʉʢʣʘʜʥʽ ʪʘ ʷʩʢʨʘʚʽ ʝʣʝʤʝʥʪʠ ʤʦʞʫʪʴ ʟʘʣʫʯʠʪʠ ʤʦʣʦʜʴ, 

ʪʦʜʽ ʷʢ ʙʽʣʴʰ ʩʪʠʣʴʥʠʡ ʪʘ ʚʠʪʦʥʯʝʥʠʡ ʜʠʟʘʡʥ ʙʫʜʝ ʮʽʢʘʚʠʡ ʜʦʨʦʩʣʽʰʽʡ ʘʫʜʠʪʦʨʽʾ. 

ɺʠʩʥʦʚʦʢ. ɻʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʨʝʢʣʘʤʽ, ʚʠʟʥʘʯʘʶʯʠ ʧʝʨʰʝ 

ʚʨʘʞʝʥʥʷ, ʚʧʽʟʥʘʚʘʥʽʩʪʴ ʪʘ ʝʤʦʮʽʡʥʠʡ ʚʧʣʠʚ ʙʨʝʥʜʫ. ʇʨʘʚʠʣʴʥʦ ʧʽʜʽʙʨʘʥʠʡ ʜʠʟʘʡʥ ʟʜʘʪʥʠʡ 

ʧʨʠʚʝʨʥʫʪʠ ʫʚʘʛʫ ʢʣʽʻʥʪʽʚ, ʧʽʜʪʨʠʤʘʪʠ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʧʨʦʜʫʢʪʫ ʪʘ ʧʽʜʚʠʱʠʪʠ ʡʦʛʦ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʥʘ ʨʠʥʢʫ. 
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ʈʦʣʴ ʦʙʨʘʟʫ ʚ ʤʠʩʪʝʮʪʚʽ. ʗʢ ʭʫʜʦʞʥʽʡ ʦʙʨʘʟ ʧʦʜʘʻʪʴʩʷ ʫ ɻɼ. 

 

ʆʣʝʢʩʘʥʜʨʘ ʅʘʜʘʰʢʝʚʠʯ, ʉʝʨʛʽʡ ʂʘʜʦʤʩʴʢʠʡ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 
ɺʩʪʫʧ. ʆʙʨʘʟ ï ʮʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘ ʦʜʠʥʠʮʷ ʙʫʜʴ-ʷʢʦʛʦ ʤʠʩʪʝʮʪʚʘ. ɺʽʥ  ̒

ʟʘʩʦʙʦʤ ʧʝʨʝʜʘʯʽ ʝʤʦʮʽʡ, ʽʜʝʡ, ʜʦʩʚʽʜʫ, ʽ ʜʦʟʚʦʣʷʻ ʤʠʪʮʶ ʩʪʚʦʨʠʪʠ 
ʫʥʽʢʘʣʴʥʠʡ ʩʚʽʪ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʷʢ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʨʝʘʣʴʥʦʩʪʽ, ʪʘʢ ʽ ʯʠʩʪʠʤ 
ʚʠʪʚʦʨʦʤ ʫʷʚʠ. 
ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʪʝʦʨʝʪʠʯʥʽ: ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ; ʢʦʤʧʘʨʘʪʠʚʥʠʡ 

(ʧʦʨʽʚʥʷʣʴʥʠʡ) ʘʥʘʣʽʟ; ʫʟʘʛʘʣʴʥʝʥʥʷ ʽ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ; ʩʠʩʪʝʤʥʠʡ; 

ʢʦʤʧʣʝʢʩʥʠʡ. ï ʝʤʧʽʨʠʯʥʽ (ʧʨʘʢʪʠʯʥʽ) ʤʝʪʦʜʠ: ʟʙʠʨʘʣʴʥʠʡ; ʦʧʠʩʦʚʠʡ; 
ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʟʽʩʪʘʚʣʝʥʥʷ. 
ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʃʶʜʩʴʢʘ ʩʚʽʜʦʤʽʩʪʴ ʜʫʞʝ ʫʥʽʢʘʣʴʥʘ, ʚʦʥʘ ʚʽʜʦʙʨʘʞʘʻ ʦʪʨʠʤʘʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʥʝ ʪʽʣʴʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʦʨʦʚʦʛʦ ʦʙʨʘʟʫ ʧʨʝʜʤʝʪʘ ʯʠ ʷʚʠʱʘ, ʘ ʡ ʩʧʨʠʡʤʘʻ ʡʦʛʦ 
ʝʤʦʮʽʡʥʫ ʩʢʣʘʜʦʚʫ. ʊʘʢʠʤ ʯʠʥʦʤ ʭʫʜʦʞʥʽʡ ʦʙʨʘʟ ʤʦʞʝ ʚʤʽʱʘʪʠ ʚ ʩʦʙʽ ʥʝ ʪʽʣʴʢʠ ʨʝʘʣʴʥʽ ʷʢʦʩʪʽ 
ʟʦʙʨʘʞʫʚʘʥʦʛʦ ʦʙôʻʢʪʘ, ʘ ʡ ʡʦʛʦ ʯʫʪʪʻʚʦ ï ʝʤʦʮʽʡʥʫ ʩʫʪʥʽʩʪʴ. ʋʩʷʢʠʡ ʭʫʜʦʞʥʽʡ ʦʙʨʘʟ ʮʝ 
ʚʦʜʥʦʯʘʩ ʧʨʘʚʜʠʚʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʽʡʩʥʦʩʪʽ ʪʘ ʚʠʨʘʞʝʥʥʷ ʝʩʪʝʪʠʯʥʠʭ ʧʦʯʫʪʪʽʚ ʭʫʜʦʞʥʠʢʘ, 
ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ, ʝʤʦʮʽʡʥʦʛʦ ʡʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʟʦʙʨʘʞʫʚʘʥʦʛʦ, ʡʦʛʦ ʩʤʘʢʫ ʪʘ ʩʪʠʣʶ*. ɺ 

ʦʙʨʘʟʦʪʚʦʨʯʦʤʫ ʤʠʩʪʝʮʪʚʽ (ʞʠʚʦʧʠʩ, ʩʢʫʣʴʧʪʫʨʘ, ʛʨʘʬʽʢʘ) ʦʙʨʘʟ ʩʪʚʦʨʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʣʽʥʽʡ, ʢʦʣʴʦʨʫ, ʩʚʽʪʣʘ  ̔ʪʽʥʽ, ʬʘʢʪʫʨʠ. ɺʽʥ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʩʪʠʯʥʠʤ, ʘʙʩʪʨʘʢʪʥʠʤ, ʩʠʤʚʦʣʽʯʥʠʤ. 
ʆʙʨʘʟ ʦʙʦʚôʷʟʢʦʚʦ ʥʘʜʽʣʷʻʪʴʩʷ ʩʪʝʨʝʦʪʠʧʥʠʤ ʧʦʥʷʪʪʷʤ ï ʟʥʘʯʝʥʥʷʤ. ʩʪʚʦʨʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʣʦʚʘ. ʎʝ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙʨʘʟʠ ʣʶʜʝʡ, ʧʨʝʜʤʝʪʽʚ, ̫ ʚʠʱ, ʧʦʜʽʡ. ʆʙʨʘʟ ʟʘʚʞʜʠ ʤʘʻ ʙʘʛʘʪʦ 
ʨʠʩ, ʚʽʥ ʙʘʛʘʪʦʛʨʘʥʥʠʡ, ʚʽʥ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʨʽʟʥʽ ʝʤʦʮʽʾ ʽ ʘʩʦʮʽʘʮʽʾ ʜʦ ʨʝʘʣʴʥʠʭ ʧʦʜʽʡ, ʽʩʪʦʨʠʯʥʠʭ 
ʪʘ ʨʝʣʽʛʽʡʥʠʭ ʷʚʠʱ. ʆʙʨʘʟ ʮʝ ʤʠʩʣʝʥʥʻʚʠʡ ʟʚ'ʷʟʦʢ ʟ ʮʽʣʠʤ ʧʣʘʩʪʦʤ ʤʽʪʦʣʦʛʽʯʥʠʭ ʘʙʦ ʨʝʘʣʴʥʠʭ 
ʧʝʨʩʦʥʘʞʽʚ ʪʘ ʧʨʝʜʤʝʪʽʚ. ɿʫʙ ʤʝʛʘʣʦʜʦʥʘ, ʤʦʣʦʪ ʊʦʨʘ, ʢʦʩʘ, ʜʝʨʝʚʦ ʧʽʟʥʘʥʥʷ, ʚʫʣ. ʃ.ʃʫʢʷʥʝʥʢʦ. 
ɺʪʨʘʪʘ ʦʙʨʘʟʦʤ ʤʠʩʣʝʥʥʻʚʦʛʦ ʟʚôʷʟʢʫ ʟ ʨʝʘʣʴʥʠʤ ʩʚʽʪʦʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʡʦʛʦ ʥʘ 
ʟʥʘʢ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʽʥ ʧʨʦʩʪʦ ʚʙʫʜʦʚʫʻʪʴʩʷ ʚ ʢʫʣʴʪʫʨʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʘʙʩʪʨʘʢʪʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʟ ʧʦʷʚʦʶ ʥʦʚʠʭ ʧʦʥʷʪʴ. 
ʆʙʨʘʟʠ ʙʫʚʘʶʪʴ ʨʝʘʣʽʩʪʠʯʥʽ. ʇʨʘʛʥʝ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦ ʚʽʜʪʚʦʨʠʪʠ ʜʽʡʩʥʽʩʪʴ ï ʧʦʨʪʨʝʪʠ, 

ʧʝʡʟʘʞʠ. ɸʙʩʪʨʘʢʪʥʽ - ʥʝ ʤʘʶʪʴ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙôʻʢʪʘ ʜʣʷ ʟʦʙʨʘʞʝʥʥʷ, ʬʦʢʫʩʫʻʪʴʩʷ ʥʘ ʬʦʨʤʽ, 
ʢʦʣʴʦʨʽ, ʢʦʤʧʦʟʠʮʽʾ ï ʢʘʨʪʠʥʠ ʂʘʥʜʠʥʩʴʢʦʛʦ. 
ʉʠʤʚʦʣʽʯʥʽ ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʪʝʨʝʦʪʠʧʘʭ ʪʘ ʫʩʪʘʥʦʚʢʘʭ ʤʠʩʣʝʥʥʷ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʧʝʨʝʜʘʚʘʪʠ ʚ ʜʫʞʝ ʩʢʦʨʦʯʝʥʽʡ ʩʪʠʩʥʫʪʽʡ ʬʦʨʤʽ ʛʣʠʙʰʠʡ ʟʤʽʩʪ, ̔ ʜʝʶ 
ï ʨʝʣʽʛʽʡʥʽ ʩʠʤʚʦʣʠ, ʤʽʬʦʣʦʛʽʯʥʽ ʦʙʨʘʟʠ. 
ɻʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʽʟʫʘʣʴʥʽ ʦʙʨʘʟʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʟʘʚʜʘʥʴ. ʆʙʨʘʟ ʚ ʜʠʟʘʡʥʽ ʤʦʞʝ ʙʫʪʠ ʣʦʛʦʪʠʧʦʤ ïʩʠʤʚʦʣʽʯʥʝ 
ʟʦʙʨʘʞʝʥʥʷ ʢʦʤʧʘʥʽʾ ʘʙʦ ʙʨʝʥʜʫ. ɯʣʶʩʪʨʘʮʽʻʶ ï ʱʦ ʜʦʧʦʚʥʶʻ ʪʝʢʩʪ ʘʙʦ 
ʨʦʟʧʦʚʽʜʘʻ ʽʩʪʦʨʽʶ, ʨʝʘʣʽʩʪʠʯʥʠʤ ʟʦʙʨʘʞʝʥʥʷʤ, ʷʢʝ ʩʪʚʦʨʶʻ ʘʪʤʦʩʬʝʨʫ. 
ɯʢʦʥʢʦʶ ï ʩʧʨʦʱʝʥʝ ʟʦʙʨʘʞʝʥʥʷ, ʷʢʝ ʧʝʨʝʜʘʻ ʧʝʚʥʫ ʽʜʝʶ. 
ɺʠʩʥʦʚʦʢ. ɺ ʛʨʘʬʽʯʥʦʤʫ ʜʠʟʘʡʥʽ ʦʙʨʘʟ ʩʪʚʦʨʶʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʟʫʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ: 

ʣ̔ ʥʽʡ, ʬʦʨʤ, ʢʦʣʴʦʨʫ, ʪʝʢʩʪʫʨʠ, ʬʦʥʫ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʧʦʪʨʽʙʥʦʛʦ ʦʙʨʘʟʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʘʚʠʣʘ 
ʢʦʤʧʦʟʠʮʽʾ. ɼʣʷ ʪʝʢʩʪʦʚʠʭ ʧʦʚʽʜʦʤʣʝʥʴ ʚʠʢʦʨʠʪʩʦʚʫʶʪʴ ʧʨʘʚʠʣʘ ʪʠʧʛʦʨʘʬʽʢʠ ï ʧʽʜʙʽʨ h ʨʠʬʪʫ, 
ʨʦʟʤʽʨʫ ̔  ʢʦʣʴʦʨʫ h ʨʠʬʪʫ ʜʣʷ ʧʝʨʝʜʘʯʽ ʧʝʚʥʦʛʦ ʟʥʘʯʝʥʥʷ. 

ʃʽʪʝʨʘʪʫʨʘ 
1. ʇʘʨʪʠʢʦ ɿ. ʆʙʨʘʟʥʘ ʢʦʥʮʝʧʮʽʷ ʪʝʦʨʽʾ ʽʥʬʦʨʤʘʮʽʾ. ʃ.: ʃʅʋ ʽʤ. ɯ. ʌʨʘʥʢʘ, 2001, 133 ʩ. 
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ɺʽʟʫʘʣʴʥʝ ʤʠʩʣʝʥʥʷ ʫ ʛʨʘʬʽʯʥʦʤʫ ʜʠʟʘʡʥʽ 

 

ɯʣʣʷ ʐʝʣʝʩʪ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʉʊʋʇ ɺʽʟʫʘʣʴʥʝ ʤʠʩʣʝʥʥʷ ï ʮʝ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʪʘ ʧʝʨʝʜʘʯʽ ʽʜʝʡ, ʢʦʥʮʝʧʮʽʡ ʽ 

ʩʝʥʩʽʚ ʯʝʨʝʟ ʦʙʨʘʟʠ, ʬʦʨʤʠ, ʢʦʣʴʦʨʠ ʡ ʢʦʤʧʦʟʠʮʽʾ. ʎʝ ʷʢ ʽ ʦʩʥʦʚʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʝʩʪʝʪʠʯʥʦ ʧʨʠʚʘʙʣʠʚʠʭ ʧʨʦʝʢʪʽʚ, ʪʘʢ ʽ ʩʧʦʩʽʙ ʢʦʤʫʥʽʢʘʮʽʾ ʟ ʘʫʜʠʪʦʨʽʻʶ ʥʘ ʨʽʚʥʽ 
ʽʥʪʫʾʪʠʚʥʦʛʦ ʨʦʟʫʤʽʥʥʷ. [1, 2, 3] 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʽ 

ʪʝʥʜʝʥʮʽʾ ʾʭ ʜʠʟʘʡʥʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʩʠʭʦʣʦʛʽʾ ʤʠʩʣʝʥʥʷ ʽ ʚʽʟʫʘʣʴʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʽʟʫʘʣʴʥʝ ʤʠʩʣʝʥʥʷ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʪʘ 

ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʫ ʚʽʟʫʘʣʴʥʽʡ ʬʦʨʤʽ. ʋ ʢʦʥʪʝʢʩʪʽ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʚʦʥʦ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʩʪʚʦʨʝʥʥʽ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ ʜʠʟʘʡʥʫ, ʷʢ: ʃʦʛʦʪʠʧʠ; ɯʥʬʦʛʨʘʬʽʢʘ; 

ʇʦʩʪʝʨʠ; ɯʣʶʩʪʨʘʮʽʾ; ʇʨʝʟʝʥʪʘʮʽʾ. 

ɺʽʟʫʘʣʴʥʝ ʤʠʩʣʝʥʥʷ ʫ ʛʨʘʬʽʯʥʦʤʫ ʜʠʟʘʡʥʽ ʜʦʧʦʤʘʛʘʻ ʰʚʠʜʢʦ ʚʪʽʣʶʚʘʪʠ ʘʙʩʪʨʘʢʪʥʽ 

ʽʜʝʾ ʫ ʟʨʦʟʫʤʽʣʠʭ ʦʙʨʘʟʘʭ. ʅʘʧʨʠʢʣʘʜ, ʩʪʚʦʨʝʥʥʷ ʤʫʜʙʦʨʜʫ ʘʙʦ ʩʢʝʪʯʫ ʜʣʷ ʧʦʜʘʣʴʰʦʾ 

ʜʝʪʘʣʽʟʘʮʽʾ ʢʦʥʮʝʧʪʫ. 

 
ʂʦʤʫʥʽʢʘʮʽʷ ʟ ʘʫʜʠʪʦʨʽʻʶ ɻʨʘʬʽʯʥʽ ʝʣʝʤʝʥʪʠ ʩʧʨʦʱʫʶʪʴ ʜʦʥʝʩʝʥʥʷ ʩʢʣʘʜʥʠʭ 

ʽʜʝʡ. ʅʘʧʨʠʢʣʘʜ, ʽʥʬʦʛʨʘʬʽʢʘ ʨʦʙʠʪʴ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ ʜʦʩʪʫʧʥʠʤʠ ʡ ʟʨʦʟʫʤʽʣʠʤʠ. 
ʏʝʨʝʟ ʢʦʣʴʦʨʠ, ʰʨʠʬʪʠ, ʪʝʢʩʪʫʨʠ ʪʘ ʢʦʤʧʦʟʠʮʽʾ ʜʠʟʘʡʥʝʨʠ ʚʠʢʣʠʢʘʶʪʴ ʝʤʦʮʽʡʥʽ 

ʨʝʘʢʮʽʾ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʶ ʙʨʝʥʜʫ ʯʠ ʧʦʚʽʜʦʤʣʝʥʥʷ. 

ʂʨʝʘʪʠʚʥʽʩʪʴ ʽ ʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ɺʽʟʫʘʣʴʥʝ ʤʠʩʣʝʥʥʷ ʩʪʠʤʫʣʶʻ ʟʥʘʭʦʜʞʝʥʥʷ 

ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʟʘʜʘʯ. ʎʝ ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʦ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʫʥʽʢʘʣʴʥʠʭ ʣʦʛʦʪʠʧʽʚ ʘʙʦ ʙʨʝʥʜʠʥʛʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʇʨʠʢʣʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʟʫʘʣʴʥʦʛʦ ʤʠʩʣʝʥʥʷ 
ʋ ʙʨʝʥʜʠʥʛʫ: ʩʪʚʦʨʝʥʥʷ ʣʦʛʦʪʠʧʫ, ʷʢʠʡ ʨʦʟʧʦʚʽʜʘʻ ʧʨʦ ʮʽʥʥʦʩʪʽ ʙʨʝʥʜʫ ʯʝʨʝʟ 

ʤʽʥʽʤʘʣʽʩʪʠʯʥʫ ʬʦʨʤʫ. 

ɺ UX/UI-ʜʠʟʘʡʥʽ: ʨʦʟʨʦʙʢʘ ʽʥʪʫʾʪʠʚʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ, ʷʢʽ ʧʦʣʝʛʰʫʶʪʴ ʚʟʘʻʤʦʜʽʶ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ ʧʨʦʜʫʢʪʘʤʠ. 

ɺ ʨʝʢʣʘʤʽ: ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʴʥʦ ʩʠʣʴʥʠʭ ʤʝʩʝʜʞʽʚ, ʷʢʽ ʧʨʠʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʪʘ 
ʚʠʢʣʠʢʘʶʪʴ ʽʥʪʝʨʝʩ. 

ɺʠʩʥʦʚʦʢ. ɺʽʟʫʘʣʴʥʝ ʤʠʩʣʝʥʥʷ ï ʮʝ ʬʫʥʜʘʤʝʥʪ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ, ʷʢʠʡ ʧʦʻʜʥʫʻ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʽʟ ʢʨʘʩʦʶ. 
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ʇʨʠʢʣʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʬʦʨʤ ʫ ʛʨʘʬʽʯʥʦʤʫ ʜʠʟʘʡʥʽ 

 

ʄʘʨʠʥʘ ʂʦʟʠʨ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 
ɺʩʪʫʧ. ʋʧʘʢʦʚʢʘ ʻ ʛʦʣʦʚʥʠʤ ʧʦʩʝʨʝʜʥʠʢʦʤ ʤʽʞ ʪʦʚʘʨʦʤ ʪʘ ʧʦʢʫʧʮʝʤ, ʘ ʫʩʧʽʭ ʚʠʨʦʙʥʠʢʽʚ ʥʘ 

ʨʠʥʢʫ ʪʦʚʘʨʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʦʬʝʩʽʡʥʠʤ ʜʠʟʘʡʥʦʤ ʽ ʬʦʨʤʦʶ /1,2/. 
ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʊʠʧʦʣʦʛʽʯʥʠʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʧʨʠ ʘʥʘʣʽʟʽ ʟʨʘʟʢʽʚ ʩʪʘʥʜʘʨʪʥʦʾ 

ʪʘ ʝʢʩʢʣʶʟʠʚʥʦʾ ʫʧʘʢʦʚʢʠ, ʟ ʡʦʛʦ ʜʦʧʦʤʦʛʦʶ ʚʠʷʚʣʝʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʝʩʪʝʪʠʯʥʽ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʧʘʢʦʚʢʠ. 
ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʜʝʷʢʽ ʛʝʦʤʝʪʨʠʯʥʽ ʬʦʨʤʠ. 

ʈʠʩ.1. ɻʝʦʤʝʪʨʠʯʥʽ ʬʽʛʫʨʠ ʫ ʜʠʟʘʡʥʽ Pepsi 

ʂʚʘʜʨʘʪ ʽ ʧʨʷʤʦʢʫʪʥʠʢ ʚʠʢʣʠʢʘʶʪʴ ʘʩʦʮʽʘʮʽʾ ʟ ʫʧʦʨʷʜʢʦʚʘʥʽʩʪʶ, 
ʩʪʘʙʽʣʴʥʽʩʪʶ, ʩʠʣʦʶ. ʋ ʜʠʟʘʡʥʽ ʧʨʷʤʦʢʫʪʥʠʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 
ʩʪʚʦʨʝʥʥʷ ʤʦʜʫʣʴʥʦʾ ʩʽʪʢʠ (ʽʥʪʝʨʬʝʡʩ ʩʘʡʪʫ Apple), ʱʦ ʜʦʜʘʻ ʚʽʜʯʫʪʪʷ ʚʧʦʨʷʜʢʦʚʘʥʦʩʪʽ ʪʘ 
ʟʨʦʟʫʤʽʣʦʩʪʽ. ʂʚʘʜʨʘʪʥʽ ʙʣʦʢʠ ʪʝʢʩʪʫ ʽ ʟʦʙʨʘʞʝʥʴ ʩʪʚʦʨʶʶʪʴ ʩʪʨʫʢʪʫʨʫ ʪʘ ʣʦʛʽʯʥʠʡ ʧʦʨʷʜʦʢ. 
ʂʦʣʦ: ʉʠʤʚʦʣʽʟʫʻ ʛʘʨʤʦʥʽʶ, ʮʽʣʽʩʥʽʩʪʴ, ʥʝʩʢʽʥʯʝʥʥʽʩʪʴ. ʃʦʛʦʪʠʧʠ Pepsi ʪʘ Olympic Games. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʽʣ ʩʪʚʦʨʶʻ ʚʨʘʞʝʥʥʷ ʛʘʨʤʦʥʽʾ ʪʘ ʛʣʦʙʘʣʴʥʦʩʪʽ. 
ʊʨʠʢʫʪʥʠʢ ʚʽʜʦʙʨʘʞʘʻ ʜʠʥʘʤʽʢʫ, ʨʫʭ, ʥʘʧʨʫʛʫ. ɺʢʘʟʽʚʥʠʢʠ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ 

ʬʦʨʤʽ ʪʨʠʢʫʪʥʠʢʽʚ, ʱʦ ʩʧʨʷʤʦʚʫʶʪʴ ʧʦʛʣʷʜ. ʃʦʛʦʪʠʧ Adidas ʧʦʙʫʜʦʚʘʥʠʡ ʥʘ ʪʨʠʢʫʪʥʠʢʘʭ, ʷʢʽ 
ʩʠʤʚʦʣʽʟʫʶʪʴ ʮʽʣʝʩʧʨʷʤʦʚʘʥʽʩʪʴ ʽ ʧʨʦʛʨʝʩ. 
ʅʝʨʽʚʥʽ, ʧʣʘʚʥʽ, ʧʨʠʨʦʜʥʽ ʢʦʥʪʫʨʠ ʚʠʢʣʠʢʘʶʪʴ ʚʽʜʯʫʪʪʷ ʧʨʠʨʦʜʥʦʩʪʽ, ʢʨʝʘʪʠʚʥʦʩʪʽ, 

ʜʨʫʞʝʣʶʙʥʦʩʪʽ ɰʭ ʚʽʜʥʦʩʷʪʴ ʜʦ ʦʨʛʘʥʽʯʥʠʭ ʬʦʨʤ. ʎʝʥʪʨʘʣʴʥʠʡ ʝʣʝʤʝʥʪʦʤ ʣʦʛʦʪʠʧʫ Starbucks ʻ 
ʦʨʛʘʥʽʯʥʘ ʬʦʨʤʘ, ʷʢʘ ʜʦʜʘʻ ʘʚʪʝʥʪʠʯʥʦʩʪʽ ʙʨʝʥʜʫ ʽ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʥʘʪʫʨʘʣʴʥʽʩʪʶ. ʆʨʛʘʥʽʯʥʽ 
ʬʦʨʤʠ ʜʦʜʘʶʪʴ ʣʝʛʢʦʩʪʽ ʪʘ ʩʫʯʘʩʥʦʩʪʽ. 
ɸʙʩʪʨʘʢʪʥʽ ʬʦʨʤʠ - ʚʽʜʦʙʨʘʞʘʶʪʴ ʽʥʥʦʚʘʮʽʾ, ʩʫʯʘʩʥʽʩʪʴ, ʩʚʦʙʦʜʫ ʽʥʪʝʨʧʨʝʪʘʮʽʾ. ʃʦʛʦʪʠʧ 

Nike ï ʘʙʩʪʨʘʢʪʥʘ ʬʦʨʤʘ, ʷʢʘ ʩʠʤʚʦʣʽʟʫʻ ʨʫʭ, ʰʚʠʜʢʽʩʪʴ, ʥʘʪʭʥʝʥʥʷ. 
ʉʠʤʚʦʣʽʯʥʽ ʬʦʨʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʝʨʝʜʘʯʽ ʧʝʚʥʦʛʦ ʩʝʥʩʫ ʘʙʦ ʽʜʝʾ, ʯʘʩʪʦ 

ʚʽʟʫʘʣʽʟʫʶʯʠ ʧʦʥʷʪʪʷ, ʷʢʽ ʩʢʣʘʜʥʦ ʧʝʨʝʜʘʪʠ ʩʣʦʚʘʤʠ. ʉʝʨʮʝ ʫ ʛʨʘʬʽʯʥʦʤʫ ʜʠʟʘʡʥʽ ʯʘʩʪʦ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʠʤʚʦʣʽʟʘʮʽʾ ʣʶʙʦʚʽ, ʘ ʢʨʘʧʣʷ ï ʜʣʷ ʚʢʘʟʽʚʢʠ ʥʘ ʚʦʜʫ ʯʠ ʨʽʜʠʥʫ (ʥʘʧʨʠʢʣʘʜ, 
ʫ ʣʦʛʦʪʠʧʘʭ ʝʢʦʣʦʛʽʯʥʠʭ ʢʦʤʧʘʥʽʡ). 
ʅʝʛʘʪʠʚʥʠʡ ʧʨʦʩʪʽʨ - ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʦʜʚʽʡʥʠʭ ʟʦʙʨʘʞʝʥʴ ʘʙʦ ʘʢʮʝʥʪʽʚ. 

ʃʦʛʦʪʠʧ FedEx, ʜʝ ʤʽʞ ʣʽʪʝʨʘʤʠ "E" ʽ "X" ʧʨʠʭʦʚʘʥʘ ʩʪʨʽʣʢʘ, ʩʪʚʦʨʝʥʘ ʯʝʨʝʟ ʥʝʛʘʪʠʚʥʠʡ ʧʨʦʩʪʽʨ, 
ʱʦ ʩʠʤʚʦʣʽʟʫʻ ʰʚʠʜʢʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ. 
ɺʘʞʣʠʚʽ ʬʦʨʤʠ ʯʘʩʪʦ ʚʠʜʽʣʷʶʪʴʩʷ ʢʦʣʴʦʨʦʤ ʘʙʦ ʨʦʟʤʽʨʦʤ, ʱʦʙ ʧʨʠʚʝʨʥʫʪʠ ʫʚʘʛʫ.; 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʬʦʨʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʥʪʨʘʩʪʫ ʘʙʦ ʘʢʮʝʥʪʽʚ, ʥʘʧʨʠʢʣʘʜ, ʢʨʫʛʣʽ ʢʥʦʧʢʠ "ʂʫʧʠʪʠ 

ʟʘʨʘʟ" ʥʘ ʧʨʷʤʦʢʫʪʥʦʤʫ ʬʦʥʽ. ʋʥʽʚʝʨʩʘʣʴʥʽ ʬʦʨʤʠ (ʢʦʣʘ, ʢʚʘʜʨʘʪʠ) ʟʘʙʝʟʧʝʯʫʶʪʴ ʫʧʽʟʥʘʚʘʥʽʩʪʴ 
ʽ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʜʠʟʘʡʥʫ. ɻʝʦʤʝʪʨʽʷ ʜʦʜʘʻ ʩʪʨʦʛʽʩʪʴ, ʘ ʦʨʛʘʥʽʯʥʽʩʪʴ ï ʝʤʦʮʽʡʥʽʩʪʴ. ʂʥʦʧʢʠ, ʽʢʦʥʢʠ 
ʽ ʤʝʥʶ ʫ ʬʦʨʤʽ ʧʨʷʤʦʢʫʪʥʠʢʘ ʟ ʟʘʦʢʨʫʛʣʝʥʠʤʠ ʢʨʘʷʤʠ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʬʦʨʤʠ ʜʣʷ 
ʧʦʢʨʘʱʝʥʥʷ ʶʟʘʙʽʣʽʪʽ. 
ɺʠʩʥʦʚʦʢ. ʋ ʩʚʽʪʽ ʜʠʟʘʡʥʫ ʬʦʨʤʘ ʚʠʩʪʫʧʘʻ ʷʢ ʢʣʶʯʦʚʠʡ ʝʣʝʤʝʥʪ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʷʢʽʩʪʴ, 

ʝʩʪʝʪʠʢʫ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʦʙ'ʻʢʪʘ ʯʠ ʢʦʤʧʦʟʠʮʽʾ. ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʚʽʜʦʤʦʩʪʝʡ ʜʠʟʘʡʥʝʨʠ 
ʨʦʟʨʦʙʣʷʶʪʴ ʧʨʦʜʫʢʪʠ, ʷʢʽ ʥʝ ʣʠʰʝ ʚʨʘʞʘʶʪʴ ʟʦʚʥʽʰʥʽʤ ʚʠʛʣʷʜʦʤ, ʘʣʝ ʡ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʥʫʶʪʴ 
ʩʚʦʶ ʬʫʥʢʮʽʶ. ɺʧʣʠʚ ʬʦʨʤʠ ʜʫʞʝ ʯʽʪʢʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʘʩʧʝʢʪʘʭ ʚʽʟʫʘʣʴʥʦʛʦ ʜʠʟʘʡʥʫ ʚ 

ʨʝʢʣʘʤʽ, ʬʽʨʤʦʚʦʤʫ ʩʪʠʣʽ ʪʘ ɺʝʙ-ʜʠʟʘʡʥʽ. 
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ɽʩʪʝʪʠʯʥʘ ʪʘ ʨʝʢʣʘʤʥʘ ʬʫʥʢʮʽʾ ʬʽʨʤʦʚʦʛʦ ʟʥʘʢʘ 

 

ɯʚʘʥ ɿʘʧʦʨʦʞʝʮʴ, ʖʨʽʡ ɼʦʣʦʤʘʢʽʥ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 
ɺʩʪʫʧ. ʌʽʨʤʦʚʠʡ ʟʥʘʢ ʻ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʨʦʩʫʚʘʥʥʷ ʙʨʝʥʜʫ. ɼʦʧʦʤʘʛʘʻ ʚʠʜʽʣʠʪʠ ʧʨʦʜʫʢʪ 

ʘʙʦ ʧʦʩʣʫʛʫ ʩʝʨʝʜ ʢʦʥʢʫʨʝʥʪʽʚ. ʌʽʨʤʦʚʠʡ ʟʥʘʢ ʚʠʢʦʥʫʻ ʝʩʪʝʪʠʯʥʫ ʬʫʥʢʮʽʶ, ʦʩʢʽʣʴʢʠ ʻ 
ʚʽʟʫʘʣʴʥʠʤ ʚʠʨʘʞʝʥʥʷʤ ʮʽʥʥʦʩʪʝʡ ʢʦʤʧʘʥʽʾ. ɺʽʥ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʙʨʝʥʜʫ ʽ ʙʫʪʠ 
ʛʘʨʤʦʥʽʡʥʠʤ ʥʘ ʨʽʟʥʠʭ ʧʣʘʪʬʦʨʤʘʭ ï ʚʽʜ ʚʽʟʠʪʢʠ ʜʦ ʩʘʡʪʫ [1]. 
ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ: ɺʠʚʯʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʤʘʪʝʨʽʘʣʽʚ ʽʩʪʦʨʽʾ ʪʘ ʜʠʟʘʡʥʫ ʣʦʛʦʪʠʧʽʚ. 
ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʣʦʛʦʪʠʧʠ ʧʨʦʚʽʜʥʠʭ ʬʽʨʤ ʪʘ ʢʦʤʧʘʥʽʡ, ʾʭ ʨʝʢʣʘʤʥʫ 

ʪʘ ʝʩʪʝʪʠʯʥʫ ʬʫʥʢʮʽʶ. ʃʦʛʦʪʠʧ ï ʮʝ ʥʝ ʧʨʦʩʪʦ ʩʠʤʚʦʣ, ʮʝ ʨʝʢʣʘʤʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʷʢʠʡ ʤʘʻ 
ʧʨʠʚʝʨʥʫʪʠ ʫʚʘʛʫ, ʙʫʪʠ ʚʠʨʘʟʥʠʤ ʪʘ ʧʝʨʝʜʘʚʘʪʠ ʢʣʶʯʦʚʽ ʽʜʝʾ. 

Coca-Cola ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ, ʷʢʠʡ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʝʥʝʨʛʽʻʶ ʪʘ ʟʘʭʦʧʣʝʥʥʷʤ, 
ʘ ʢʘʣʽʛʨʘʬʽʯʥʠʡ ʰʨʠʬʪ ʧʽʜʢʨʝʩʣʶʻ ʪʨʘʜʠʮʽʾ, ʩʪʚʦʨʶʻ ʚʽʟʫʘʣʴʥʫ ʽʜʝʥʪʠʯʥʽʩʪʴ ʙʨʝʥʜʫ. ʃʦʛʦʪʠʧ 
ʧʨʠʚʘʙʣʠʚʠʡ, ʛʘʨʤʦʥʽʡʥʠʡ ʽ ʚʠʢʣʠʢʘʻ ʧʦʟʠʪʠʚʥʽ ʝʤʦʮʽʾ. ʄʽʥʽʤʘʣʽʟʤ ʫ ʜʠʟʘʡʥʽ ʟʘʙʝʟʧʝʯʫʻ 
ʧʽʟʥʘʚʘʥʽʩʪʴ ʙʨʝʥʜʫ ʽ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʚʩʽʭ ʨʝʢʣʘʤʥʠʭ ʢʦʤʧʘʥʽʡ ʦʩʪʘʥʥʽ 100 ʨʦʢʽʚ. ɿʥʘʢ 
ʚʽʜʦʙʨʘʞʘʻ ʮʽʥʥʦʩʪʽ ʪʘ ʩʪʠʣʴ ʙʨʝʥʜʫ. 

McDonald's ʦʜʠʥ ʟʘ ʥʘʡʚʽʜʦʤʽʰʠʭ ʣʦʛʦʪʠʧ McDonald's ("Golden Arches") ʧʦʻʜʥʫʻ ʧʨʦʩʪʦʪʫ 

ʚʠʨʘʟʥʦʩʪʽ ʤʽʥʽʤʘʣʽʟʤʫ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ, ʻ ʩʠʤʚʦʣʦʤ ʰʚʠʜʢʦʛʦ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ. 
ɿʘʚʜʷʢʠ ʩʚʦʻʤʫ ʤʽʥʽʤʘʣʽʟʤʫ, ʚʽʥ ʧʝʨʝʜʘʻ ʽʜʝʶ ʰʚʠʜʢʦʩʪʽ, ʟʨʫʯʥʦʩʪʽ ʽ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ, ʱʦ 
ʚʽʜʧʦʚʽʜʘʻ ʧʦʟʠʮʽʦʥʫʚʘʥʥʶ ʙʨʝʥʜʫ ʥʘ ʨʠʥʢʫ. ʃʦʛʦʪʠʧ McDonald's ʣʝʛʢʦ ʟʘʧʘʤ'ʷʪʦʚʫʻʪʴʩʷ, ʱʦ ʻ 
ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʨʝʢʣʘʤʥʦʾ ʩʪʨʘʪʝʛʽʾ. ɾʦʚʪʠʡ ʢʦʣʽʨ ʩʠʤʚʦʣʽʟʫʻ ʝʥʝʨʛʽʶ ʽ ʪʝʧʣʦʪʫ, ʘ 
ʯʝʨʚʦʥʠʡ ï ʜʠʥʘʤʽʯʥʽʩʪʴ ʽ ʘʧʝʪʠʪ.  

Apple. ʃʦʛʦʪʠʧ Apple - ʷʙʣʫʢʦ ʟ ʚʢʫʰʝʥʦʶ ʯʘʩʪʠʥʦʶ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʢʦʰʪʦʚʥʠʤ ʧʨʝʤʽʫʤ-
ʙʨʝʥʜʦʤ, ʱʦ ʣʽʜʠʨʫʻ ʫ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʽʥʜʫʩʪʨʽʾ. ʎʝ ʩʠʤʚʦʣ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʩʧʨʠʷʻ 
ʬʦʨʤʫʚʘʥʥʶ ʽʤʽʜʞʫ ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʩʫʯʘʩʥʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ, ʱʦ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ 
ʝʣʝʛʘʥʪʥʽʩʪʴ ʪʘ ʤʽʥʽʤʘʣʽʟʤ. ʎʝ ʧʦʪʫʞʥʠʡ ʨʝʢʣʘʤʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʷʢʠʡ ʘʩʦʮʽʶʻʪʴʩʷ ʟ 

ʽʥʥʦʚʘʮʽʷʤʠ, ʷʢʽʩʪʶ ʪʘ ʧʨʦʩʪʦʪʦʶ. ʏʦʨʥʠʡ ʘʙʦ ʙʽʣʠʡ ʣʦʛʦ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʬʦʥʫ ʽ ʢʦʥʪʝʢʩʪʫ 
ʚʠʛʣʷʜʘʻ ʧʨʦʩʪʦ ʽ ʝʬʝʢʪʠʚʥʦ. ʇʨʦʩʪʘ ʽ ʯʽʪʢʘ ʬʦʨʤʘ, ʣʝʛʢʦ ʩʧʨʠʡʤʘʻʪʴʩʷ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʤʘʩʰʪʘʙʽ 
ï ʥʘ ʝʢʨʘʥʘʭ, ʫʧʘʢʦʚʢʘʭ, ʨʝʢʣʘʤʽ.  

BMW  ʃʦʛʦʪʠʧ BMW ʻ ʩʠʤʚʦʣʦʤ ʷʢʦʩʪʽ, ʪʝʭʥʽʯʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʪʘ ʝʣʽʪʥʦʛʦ ʢʣʘʩʫ. ʃʦʛʦʪʠʧ 
BMW ʚʠʨʽʟʥʷʻʪʴʩʷ ʩʚʦʻʶ ʩʪʨʦʛʽʩʪʶ ʪʘ ʢʣʘʩʠʯʥʠʤʠ ʢʦʣʴʦʨʘʤʠ, ʱʦ (ʩʠʥʽʡ, ʯʦʨʥʠʡ, ʙʽʣʠʡ) ʱʦ 
ʘʩʦʮʽʶʶʪʴʩʷ ʟ ʧʨʝʤʽʫʤ-ʢʣʘʩʦʤ, ʝʣʝʛʘʥʪʥʽʩʪʶ ʽ ʪʨʘʜʠʮʽʷʤʠ. ʇʨʦʩʪʦʪʘ ʢʨʫʛʣʦʾ ʬʦʨʤʠ ʧʽʜʢʨʝʩʣʶʻ 
ʪʝʭʥʽʯʥʠʡ ʘʩʧʝʢʪ ʙʨʝʥʜʫ, ʻʜʥʽʩʪʴ ʪʘ ʮʽʣʽʩʥʽʩʪʴ. ɺ ʨʝʢʣʘʤʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʚʽʥ ʧʝʨʝʜʘʻ ʽʜʝʶ ʨʫʭʫ, 
ʜʠʥʘʤʽʯʥʦʩʪʽ ʽ ʥʘʜʽʡʥʦʩʪʽ, ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʱʦ ʻ ʦʩʥʦʚʥʠʤʠ ʘʪʨʠʙʫʪʘʤʠ ʘʚʪʦʤʦʙʽʣʽʚ ʮʽʻʾ ʤʘʨʢʠ.  

Instagram ʃʦʛʦʪʠʧ ʚʠʛʣʷʜʘʻ ʩʫʯʘʩʥʦ ʽ ʷʩʢʨʘʚʦ ʪʘ ʝʤʦʮʽʡʥʦ ʧʨʠʚʘʙʣʠʚʠʡ. ɺʠʢʦʨʠʩʪʘʥʥʷ 
ʢʦʣʴʦʨʦʚʠʭ ʛʨʘʜʽʻʥʪʽʚ ʨʦʞʝʚʦʛʦ, ʬʽʦʣʝʪʦʚʦʛʦ, ʞʦʚʪʦʛʦ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʝʥʝʨʛʽʻʶ, ʢʨʝʘʪʠʚʥʽʩʪʶ ʽ 
ʩʦʮʽʘʣʴʥʦʶ ʚʟʘʻʤʦʜʽʻʶ. ʎʝ ʩʪʚʦʨʶʻ ʪʝʧʣʠʡ ʪʘ ʧʨʠʚʘʙʣʠʚʠʡ ʚʽʟʫʘʣʴʥʠʡ ʩʪʠʣʴ. ʆʢʨʫʛʣʘ ʬʦʨʤʘ ʽ 
ʢʦʣʴʦʨʠ ʩʧʨʠʷʶʪʴ ʚʽʜʯʫʪʪʶ ʙʣʠʟʴʢʦʩʪʽ ʪʘ ʜʨʫʞʝʣʶʙʥʦʩʪʽ. ʇʨʦʩʪʠʡ ʣʦʛʦʪʠʧ ʧʽʜʢʨʝʩʣʶʻ ʽʜʝʶ 
ʚʽʟʫʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ.  

Starbucks ʻ ʩʠʤʚʦʣʦʤ ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʢʘʚʠ ʽ ʻ ʫʥʽʢʘʣʴʥʠʤ ʥʘ ʨʠʥʢʫ ʢʘʚʦʚʠʭ ʙʨʝʥʜʽʚ. ʃʦʛʦ 
ʘʩʦʮʽʶʻʪʴʩʷ ʟʽ ʟʥʘʤʝʥʠʪʦʶ ʩʠʨʝʥʦʶ, ʷʢʘ ʻ ʩʠʤʚʦʣʦʤ ʛʦʩʪʠʥʥʦʩʪʽ ʪʘ ʘʪʤʦʩʬʝʨʠ ʩʧʦʢʦʶ ʽ ʥʘʜʘʻ 
ʦʙʨʘʟʫ ʤʽʬʦʣʦʛʽʯʥʦʾ ʛʣʠʙʠʥʠ ʽ ʟʘʛʘʜʢʦʚʦʩʪʽ. ɺʽʜʦʤʘ ʟʝʣʝʥʘ ʢʦʣʴʦʨʦʚʘ ʧʘʣʽʪʨʘ ʧʝʨʝʜʘʻ ʚʽʜʯʫʪʪʷ 

ʝʢʦʣʦʛʽʯʥʦʩʪʽ, ʥʘʪʫʨʘʣʴʥʦʩʪʽ ʽ ʩʚʽʞʦʩʪʽ.  
ɺʠʩʥʦʚʦʢ. ʌʽʨʤʦʚʠʡ ʟʥʘʢ ʤʘʻ ʚʠʢʦʥʫʚʘʪʠ ʚʦʜʥʦʯʘʩ ʢʽʣʴʢʘ ʬʫʥʢʮʽʡ, ʧʦʻʜʥʫʶʯʠ 

ʚʧʽʟʥʘʚʘʥʽʩʪʴ, ʝʩʪʝʪʠʯʥʽʩʪʴ ʪʘ ʙʫʪʠ ʝʬʝʢʪʠʚʥʠʤ ʚ ʨʝʢʣʘʤʽ.  
ʃʽʪʝʨʘʪʫʨʘ: 1. ʌʫʨʩʘ, ʆ. ʄʝʪʦʜʠʢʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʬʽʨʤʦʚʦʛʦ ʩʪʠʣʶ ʫ ʧʨʦʬʝʩʽʡʥʦʤʫ ʨʦʟʚʠʪʢʫ 

ʤʘʡʙʫʪʥʽʭ ʜʠʟʘʡʥʝʨʽʚ-ʛʨʘʬʽʢʽʚ [ʊʝʢʩʪ]: ʥʘʚʯ. ʧʦʩʽʙ. ɺʅɿ / ʆ. ʌʫʨʩʘ - ʃ., 2014. - 267 ʩ. 



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 
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ʇʦʟʠʪʠʚʥʘ, ʥʝʛʘʪʠʚʥʘ ʽ ʜʝʩʪʨʫʢʪʠʚʥʘ ʨʦʣʴ ɻɼ ʚ ʦʪʦʯʫʶʯʦʤʫ ʩʚʽʪʽ 

 

ʄʝʯʠʩʣʘʚ ʂʦʟʣʦʚʩʴʢʠʡ, ɯʚʘʥ ɿʘʧʦʨʦʞʝʮʴ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 
ɺʩʪʫʧ. ʄʠ ʞʠʚʝʤʦ ʚ ʰʚʠʜʢʦʧʣʠʥʥʦʤʫ ʩʚʽʪʽ ʚ ʷʢʦʤʫ ʛʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ (ɻɼ) ʦʪʦʯʫʻ ʥʘʩ 

ʩʢʨʽʟʴ: ʚʽʜ ʨʝʢʣʘʤʥʠʭ ʙʘʥʝʨʽʚ, ʜʦʨʦʞʥʽʭ ʟʥʘʢʽʚ ʜʦ ʦʬʦʨʤʣʝʥʥʷ ʽʥʪʝʨôʻʨʫ. ɺʽʥ ʤʦʞʝ ʷʢ ʧʦʣʝʛʰʠʪʠ 
(ʩʧʨʦʩʪʠʪʠ) ʥʘʰʝ ʞʠʪʪʷ ʧʨʠ ʨʘʮʽʦʥʘʣʴʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʡʦʛʦ ʟʘʢʦʥʽʚ ʪʘ ʧʨʠʥʮʠʧʽʚ, ʪʘʢ ʽ 
ʫʩʢʣʘʜʥʠʪʠ. ɺʽʥ ʤʦʞʝ ʷʢ ʽʥʬʦʨʤʫʚʘʪʠ ʽ ʥʘʜʠʭʘʪʠ, ʪʘʢ ʽ ʤʘʥʽʧʫʣʶʚʘʪʠ ʽ ʚʚʦʜʠʪʠ ʚ ʦʤʘʥʫ.  
ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʡ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʽ 

ʪʝʥʜʝʥʮʽʡ ʜʠʟʘʡʥʫ ʦʪʦʯʫʶʯʦʛʦ ʧʨʦʩʪʦʨʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʈʦʣʴ ɻɼ ʚ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʻ ʦʜʥʽʻʶ ʟ 
ʥʘʡʚʠʟʥʘʯʥʽʰʠʭ, ʘʣʝ ʨʦʣʴ ʮʷ ʥʝ ʦʜʥʦʟʥʘʯʥʘ. ʄʠʩʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʚʽʟʫʘʣʴʥʠʭ ʦʙʨʘʟʽʚ ʻ ʦʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʦʧʝʨʘʮʽʡʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 
ʩʚʽʜʦʤʦʩʪʽ ʽ ʩʫʯʘʩʥʦʾ ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ/1/. ʉʘʤʝ ʮʝ ʚʠʟʥʘʯʘʻ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ɻɼ ʚ ʩʫʯʘʩʥʦʤʫ 
ʩʚʽʪʽ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʚʽʟʫʘʣʴʥʠʭ ʬʦʨʤ ɻɼ ʤʠ ʦʧʘʥʦʚʫʻʤʦ, ʫʩʚʽʜʦʤʣʶʻʤʦ ʽ ʧʝʨʝʬʦʨʤʘʪʦʚʫʻʤʦ 
ʦʪʦʯʫʶʯʠʡ ʩʚʽʪ. ɸʣʝ ʷʢ ʽ ʙʫʜʴ ʷʢʠʡ ʽʥʩʪʨʫʤʝʥʪ ʡʦʛʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦ ʨʽʟʥʦʤʫ.  
ɺʽʟʫʘʣʴʥʠʡ ʜʠʟʘʡʥ ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʚʧʣʠʚʫ ʥʘ ʩʚʽʜʦʤʽʩʪʴ, ʘ ʚʨʘʭʦʚʫʶʯʠ ʡʦʛʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʴ ʽ ʩʫʯʘʩʥʽ ʤʦʞʣʠʚʦʩʪʽ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʻ ʙʫʪʠ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ. ɻʨʘʬʽʯʥʠʡ 

ʜʠʟʘʡʥ ï ʮʝ ʜʚʦʩʽʯʥʠʡ ʤʝʯ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʚʽʥ ʜʦʧʦʤʘʛʘʻ ʥʘʤ ʢʨʘʱʝ ʨʦʟʫʤʽʪʠ ʩʚʽʪ, ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʚʽʟʫʘʣʴʥʠʭ ʤʝʪʘʬʦʨ, ʬʦʨʤʫʻ ʚʽʟʫʘʣʴʥʽ ʩʪʝʨʝʦʪʠʧʠ (ʙʨʝʥʜʠ), ʩʧʨʠʷʻ ʝʢʦʥʦʤʽʯʥʦʤʫ ʨʦʟʚʠʪʢʫ. ɿ 
ʽʥʰʦʛʦ ʙʦʢʫ, ʤʦʞʝ ʟʘʥʘʜʪʦ ʫʩʢʣʘʜʥʶʚʘʪʠ ʚʽʟʫʘʣʴʥʝ ʩʧʨʠʡʥʷʪʪʷ, ʤʘʥʽʧʫʣʶʚʘʪʠ ʩʚʽʜʦʤʽʩʪʶ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʚʽʟʫʘʣʴʥʠʭ ʽʜʦʣʽʚ, ʥʘʚôʷʟʫʚʘʪʠ ʽ ʧʨʦʧʘʛʫʚʘʪʠ ʚʩʝʧʨʦʥʠʢʥʫ ʪʘʨʛʝʪʦʚʘʥʫ ʨʝʢʣʘʤʫ, 
ʚʽʜʚʦʣʽʢʘʪʠ ʚʽʜ ʨʝʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʦʨʦʜʞʫʶʯʠ ʚʽʟʫʘʣʴʥʫ ʧʨʦʢʨʘʩʪʠʥʘʮʽʶ. ɺʩʝ ʟʘʣʝʞʠʪʴ ʚʽʜ 
ʪʦʛʦ, ʷʢ ʡʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ. ɼʠʟʘʡʥʝʨʠ ʥʝʩʫʪʴ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʪʝ, ʷʢ ʾʭʥʽ ʨʦʙʦʪʠ 
ʚʧʣʠʚʘʶʪʴ ʥʘ ʣʶʜʝʡ ʽ ʩʫʩʧʽʣʴʩʪʚʦ ʚ ʮʽʣʦʤʫ. ʅʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ ʧʦʟʠʪʠʚʥʽ 
ʨʠʩʠ ɻɼ: ʧʨʠʰʚʠʜʰʝʥʥʷ ʫʩʚʽʜʦʤʣʝʥʥʷ, ʧʦʢʨʘʱʝʥʥʷ ʢʦʤʫʥʽʢʘʮʽʾ, ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ 
ʚʠʜʘʪʥʠʭ ʚʽʟʫʘʣʴʥʠʭ ʦʙʨʘʟʽʚ ʷʢʽ ʣʝʛʢʦ ʟʘʧʘʤôʷʪʦʚʫʶʪʴʩʷ, ʩʧʨʠʷʥʥʷ ʛʘʨʥʦʤʫ ʝʤʦʮʽʡʥʦʤʫ ʩʪʘʥʫ. 

ɼʦ ʥʝʛʘʪʠʚʥʠʭ ʩʣʽʜ ʚʽʜʥʝʩʪʠ: ʪʝʤʥʽ ʪʦʥʠ ʩʧʨʠʷʶʪʴ ʩʪʘʥʫ ʜʝʧʨʝʩʽʾ, ʚʽʜʭʽʜ ʚʽʜ ʨʝʘʣʴʥʦʩʪʽ. 
ʇʝʨʝʨʘʭʫʻʤʦ ʾʭ: 

ʩʧʨʠʷʻ ʧʦʣʝʛʰʝʥʥʶ ʧʝʨʝʜʘʯʽ ʪʘ ʟʘʩʚʦʶʚʘʥʥʶ ʩʢʣʘʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ +ʧʽʟʥʘʥʥʷ* 

ʤʦʞʣʠʚʦ ʩʪʚʦʨʶʚʘʪʠ ʧʦʪʨʽʙʥʠʡ ʝʤʦʮʽʡʥʠʡ ʥʘʩʪʨʽʡ ʜʦ ʧʨʦʜʫʢʪʫ + ʧʨʦʜʘʞ 

ʩʧʨʠʷʻ ʧʦʰʠʨʝʥʥʶ ʪʚʦʨʽʚ ʤʠʩʪʝʮʪʚʘ ʪʘ ʨʦʟʚʠʪʢʫ ʢʨʝʘʪʠʚʥʦʩʪʽ + ʢʫʣʴʪʫʨʘ 

ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ ʥʝʜʦʩʷʞʥʽ ʩʪʘʥʜʘʨʪʠ (ʥʘʧʨʠʢʣʘʜ, ʫ ʩʬʝʨʽ ʢʨʘʩʠ) ï ʢʫʣʴʪʫʨʘ 

ʚʧʣʠʚ ʥʘ ʚʠʙʽʨ ʩʧʦʞʠʚʘʯʘ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʛʨʝʩʠʚʥʦʾ ʽ ʦʤʘʥʣʠʚʦʾ ʨʝʢʣʘʤʠ  ï 

ʂʦʧʽʶʚʘʥʥʷ ʪʨʝʥʜʽʚ ʤʘʩʦʚʦʾ ʢʫʣʴʪʫʨʠ ʚʠʪʽʩʥʷʻ ʣʦʢʘʣʴʥʽ ʪʨʘʜʠʮʽʾ  ï**  

ʅʘʜʤʽʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʚʽʟʫʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘʩʤʽʯʫʻ ʤʦʟʦʢ ï***  

*  ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʛʨʘʬʽʢʠ, ʢʥʠʛ, ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ.  
** ɯʜʝʘʣʽʟʦʚʘʥʽ ʦʙʨʘʟʠ, ʩʪʚʦʨʝʥʽ ʟʘʚʜʷʢʠ ʜʠʟʘʡʥʫ ʚ ʨʝʢʣʘʤʽ, ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʢʦʤʧʣʝʢʩʠ ʫ 

ʣʶʜʝʡ, ʧʨʠʤʫʰʫʶʯʠ ʾʭ ʧʦʨʽʚʥʶʚʘʪʠ ʩʝʙʝ ʟ "ʽʜʝʘʣʴʥʠʤʠ" ʧʝʨʩʦʥʘʞʘʤʠ.  
***ɼʝʩʪʨʫʢʪʠʚʥʘ ʨʦʣʴ, ʝʢʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚ, ʢʫʣʴʪʫʨʥʘ ʝʨʦʟʽʷ.  
ɺʠʩʥʦʚʦʢ. ɻʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ï ʮʝ ʥʝ ʢʘʨʪʠʥʢʘ, ʘ ʽʥʩʪʨʫʤʝʥʪ, ʷʢʠʡ ʤʦʞʝ ʷʢ ʜʦʧʦʤʘʛʘʪʠ, ʪʘʢ 

ʽ ʰʢʦʜʠʪʠ. ɺʽʥ ʤʘʻ ʚʝʣʠʯʝʟʥʠʡ ʚʧʣʠʚ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʪʨʝʙʘ ʦʙʝʨʝʞʥʦ. ɺʽʜʧʦʚʽʜʘʣʴʥʝ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʟʘʡʥʫ ï ʮʝ ʢʣʶʯ ʜʦ ʧʦʟʠʪʠʚʥʠʭ ʟʤʽʥ ʫ ʩʫʩʧʽʣʴʩʪʚʽ. 

ʃʽʪʝʨʘʪʫʨʘ 
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ʄʝʪʦʜʠ ʢʝʨʫʚʘʥʥʷ ʩʧʨʠʡʥʷʪʪʷʤ ʫ ʛʨʘʬʽʯʥʦʤʫ ʜʠʟʘʡʥʽ 

 

ɸʥʥʘ ʈʫʱʘʢ, ʉʝʨʛʽʡ ʂʘʜʦʤʩʴʢʠʡ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 
ɺʩʪʫʧ. ɻʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʢʝʨʫʻ ʧʦʛʣʷʜʦʤ ʯʝʨʝʟ ʢʦʤʧʦʟʠʮʽʡʥʽ ʝʣʝʤʝʥʪʠ: ʥʘʧʨʷʤʦʢ ʣʽʥʽʡ, 

ʧʨʽʦʨʠʪʝʪ ʢʦʣʴʦʨʽʚ, ʨʦʟʤʽʱʝʥʥʷ ʢʣʶʯʦʚʠʭ ʦʙ'ʻʢʪʽʚ. 
ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʩʠʭʦʣʦʛʽʾ ʟʦʨʦʚʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʣʶʜʠʥʠ 
ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʙʣʘʩʪʴ, ʷʢʘ ʚʠʜʽʣʷʻʪʴʩʷ ʥʘ ʟʘʛʘʣʴʥʦʤʫ ʪʣʽ ʽ ʧʨʠʚʝʨʪʘʻ ʜʦ ʩʝʙʝ 

ʫʚʘʛʫ, ʥʘʟʠʚʘʻʪʴʩʷ ʬʦʢʫʩʦʤ, ʘʙʦ ʮʝʥʪʨʦʤ ʫʚʘʛʠ. ʌʦʢʫʩ ʫʚʘʛʠ ʤʦʞʝ ʙʫʪʠ ʦʜʥʠʤ ʝʣʝʤʝʥʪʦʤ, ʘ 
ʤʦʞʝ ʷʚʣʷʪʠ ʩʦʙʦʶ ʩʫʢʫʧʥʽʩʪʴ ʢʽʣʴʢʦʭ ʝʣʝʤʝʥʪʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʜʦʩʠʪʴ ʙʣʠʟʴʢʦ, ʱʦʙ 

ʩʧʨʠʡʤʘʪʠʩʷ ʷʢ ʻʜʠʥʝ ʮʽʣʝ. ʗʢʱʦ ʚ ʢʦʤʧʦʟʠʮʽʾ ʧʨʠʩʫʪʥʽ ʢʽʣʴʢʘ ʬʦʢʫʩʽʚ ʫʚʘʛʠ, ʾʭ ʩʣʽʜ 
ʚʠʙʫʜʦʚʫʚʘʪʠ ʚ ʽʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ, ʱʦʙ ʥʘ ʢʦʞʥʦʤʫ ʨʽʚʥʽ ʚʦʥʠ ʩʧʨʠʡʤʘʣʠʩʷ ʛʣʷʜʘʯʝʤ 
ʧʦʩʣʽʜʦʚʥʦ, ʘ ʥʝ ʦʜʥʦʯʘʩʥʦ. ɽʣʝʤʝʥʪʠ ʟʦʙʨʘʞʝʥʥʷ, ʟʘ ʷʢʠʤʠ ʣʶʜʠʥʘ ʥʘʡʯʘʩʪʽʰʝ ʢʦʚʟʘʻ 
ʧʦʛʣʷʜʦʤ, ʻ ʩʤʠʩʣʦʚʠʤʠ (ʟʤʽʩʪʦʚʥʠʤʠ) ʮʝʥʪʨʘʤʠ. 
ɹʫʜʴ-ʷʢʝ ʟʦʙʨʘʞʝʥʥʷ ʘʙʦ ʦʙ'ʻʢʪ ï (ʚ ʟʘʛʘʣʴʥʦʤʫ, ʪʝ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʥʘʩ ʧʝʨʝʜ ʦʯʠʤʘ) 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʪʘʣʝʡ. ɿʘ ʜʘʥʠʤʠ ʬʽʟʽʦʣʦʛʽʚ, ʧʨʠ ʨʦʟʛʣʷʜʘʥʥʽ ʦʙ'ʻʢʪʽʚ ʟʽʥʠʮʷ ʚʝʩʴ ʯʘʩ ʨʫʭʘʻʪʴʩʷ 
ʧʦ ʩʢʣʘʜʥʠʭ ʪʨʘʻʢʪʦʨʽʷʭ. ʆʢʦ ʚʣʘʰʪʦʚʘʥʦ ʪʘʢ, ʱʦ ʟʘ ʦʜʠʥ ʨʘʟ ʜʦʟʚʦʣʷʻ ʨʦʟʧʽʟʥʘʪʠ ʪʽʣʴʢʠ ʦʜʠʥ 
ʦʙʨʘʟ, ʧʦʪʽʤ ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʥʘʩʪʫʧʥʦʛʦ. ʇʨʠ ʟʥʘʡʦʤʩʪʚʽ ʟ ʦʙ'ʻʢʪʦʤ ʚʦʥʦ ʷʢ ʙʠ ʦʙʤʘʮʫʻ ʡʦʛʦ 

ʧʦʛʣʷʜʦʤ. ʆʯʽ ʥʝ ʦʙʚʦʜʷʪʴ ʢʦʥʪʫʨʠ ʧʨʝʜʤʝʪʽʚ, ʘ ʧʝʨʝʩʢʘʢʫʶʪʴ ʚʽʜ ʦʜʥʽʻʾ ʯʘʩʪʠʥʠ ʟʦʙʨʘʞʝʥʥʷ ʜʦ 
ʽʥʰʦʛʦ, ʽʥʦʜʽ ʢʽʣʴʢʘ ʨʘʟʽʚ ʧʦʚʪʦʨʶʶʯʠ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʰʣʷʭ.  

ʅʘ ʙʫʜʴ-ʷʢʠʡ ʢʘʨʪʠʥʽ ʩʝʨʝʜ ʙʝʟʣʽʯʽ ʧʨʝʜʤʝʪʽʚ ʛʣʷʜʘʯ ʰʫʢʘʻ ʽ ʧʨʠʜʽʣʷʻ ʦʩʥʦʚʥʫ ʫʚʘʛʫ 
ʟʦʙʨʘʞʝʥʥʶ ʣʶʜʠʥʠ ʘʙʦ ʪʚʘʨʠʥʠ. ʆʩʦʙʠ ʣʶʜʝʡ ʥʘ ʢʘʨʪʠʥʽ ʟʥʘʯʘʪʴ ʜʣʷ ʛʣʷʜʘʯʘ ʙʽʣʴʰʝ, ʥʽʞ 
ʬʽʛʫʨʠ, ʘ ʛʦʣʦʚʥʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʬʽʢʩʫʶʪʴʩʷ ʥʘ ʦʙʣʠʯʯʽ ï ʦʯʽ, ʥʽʩ, ʛʫʙʠ. ʊʦʯʢʠ, ʚ ʷʢʠʭ ʧʨʠ 
ʨʦʟʛʣʷʜʘʥʥʽ ʟʦʙʨʘʞʝʥʥʷ ʟʽʥʠʮʷ ʟʫʧʠʥʷʻʪʴʩʷ ʽ ʟʤʽʥʶʻ ʥʘʧʨʷʤʦʢ, ʻ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʮʽʡʥʦ 
ʚʘʞʣʠʚʠʤʠ. ɼʣʷ ʚʧʽʟʥʘʥʥʷ ʬʽʛʫʨʠ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʪʦʯʢʠ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʨʠʚʠʟʥʠ ʾʾ 
ʢʦʥʪʫʨʫ. ʈʽʟʢʽ ʟʣʘʤʠ ʣʽʥʽʡ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʭʫʜʦʞʥʠʢʘʤʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʙʽʣʴʰʦʾ 
ʚʠʨʘʟʥʦʩʪʽ, ʜʣʷ ʩʪʠʣʽʟʘʮʽʾ ʟʦʙʨʘʞʝʥʴ. ʎʝʡ ʧʨʠʡʦʤ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʚ ʥʘʨʦʜʥʽʡ ʪʚʦʨʯʦʩʪʽ ʧʨʠ 

ʚʠʰʠʚʮʽ ʭʨʝʩʪʦʤ ʽ ʚ ʢʠʣʠʤʦʚʠʭ ʤʘʣʶʥʢʘʭ, ʥʘ ʥʴʦʤʫ ʙʫʜʫʚʘʣʠ ʩʚʦʾ ʨʦʙʦʪʠ ʢʫʙʽʩʪʠ, ʟʘ ʪʘʢʠʤ ʞʝ 
ʧʨʠʥʮʠʧʦʤ ʤʘʣʶʶʪʴʩʷ ʧʽʢʪʦʛʨʘʤʠ.  

ɺʽʟʫʘʣʴʥʘ ʽʻʨʘʨʭʽʷ ï ʮʝ ʤʝʪʦʜ ʫʧʦʨʷʜʢʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʜʠʟʘʡʥʽ ʟʘ ʨʽʚʥʝʤ 
ʚʘʞʣʠʚʦʩʪʽ. ʇʨʠʥʮʠʧ ʧʨʘʚʠʣʴʥʦʾ ʽʻʨʘʨʭʽʾ ʜʦʧʦʤʘʛʘʻ ʜʠʟʘʡʥʝʨʘʤ ʽ ʨʦʟʨʦʙʥʠʢʘʤ ʩʪʨʫʢʪʫʨʫʚʘʪʠ 
ʚʽʟʫʘʣʴʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʱʦʙ ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʛʣʠ ʣʝʛʢʦ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʥʘ ʩʘʡʪʽ, ʰʚʠʜʢʦ ʟʥʘʡʪʠ 
ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʟʨʦʟʫʤʽʪʠ ʚʤʽʩʪ. ʃʦʛʽʯʥʦ ʨʦʟʪʘʰʦʚʘʥʽ ʝʣʝʤʝʥʪʠ, ʘ ʪʘʢʦʞ ʾʭ ʢʦʣʽʨ, ʨʦʟʤʽʨ 
ʘʙʦ ʢʦʥʪʨʘʩʪ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʟʠʪʠʚʥʝ ʩʧʨʠʡʥʷʪʪʷ ʽ ʥʘʧʨʘʚʣʷʶʪʴ ʢʦʨʠʩʪʫʚʘʯʘ ʜʦ ʙʘʞʘʥʠʭ ʜʽʡ. 
ɯʻʨʘʨʭʽʷ ʧʝʨʝʜʙʘʯʘʻ ʦʨʛʘʥʽʟʘʮʽʶ ʚʤʽʩʪʫ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʩʧʨʷʤʦʚʫʚʘʪʠ ʫʚʘʛʫ ʛʣʷʜʘʯʘ ʥʘ 

ʥʘʡʚʘʞʣʠʚʽʰʫ ʽʥʬʦʨʤʘʮʽʶ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʨʘʩʪʫ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʢʦʣʴʦʨʽ, ʨʦʟʤʽʨʽ, ʬʦʨʤʽ, 
ʪʝʢʩʪʫʨʽ ʯʠ ʟʥʘʯʝʥʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʴʥʦʛʦ ʽʥʪʝʨʝʩʫ ʪʘ ʧʽʜʢʨʝʩʣʝʥʥʷ ʧʝʚʥʠʭ ʝʣʝʤʝʥʪʽʚ. 
ɼʦʜʘʚʰʠ ʢʦʥʪʨʘʩʪ ʫ ʩʚʽʡ ʜʠʟʘʡʥ, ʚʠ ʤʦʞʝʪʝ ʚʠʜʽʣʠʪʠ ʚʘʞʣʠʚʫ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʩʪʚʦʨʠʪʠ ʚʽʜʯʫʪʪʷ 
ʽʻʨʘʨʭʽʾ.  
ɺʠʩʥʦʚʦʢ. ʈʦʟʫʤʽʥʥʷ ʧʩʠʭʦʣʦʛʽʾ ʟʦʨʦʚʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʢʨʘʱʦʛʦ ʛʨʘʬʽʯʥʦʛʦ 

ʜʠʟʘʡʥʫ. 

 

ʃʽʪʝʨʘʪʫʨʘ 
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ʂʝʨʫʚʘʥʥʷ ʧʦʛʣʷʜʦʤ ʫ ʚʽʟʫʘʣʴʥʦʤʫ ʜʠʟʘʡʥʽ 

 

ɼʘʨʠʥʘ ʇʦʣʽʱʫʢ, ʉʝʨʛʽʡ ʂʘʜʦʤʩʴʢʠʡ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 
ɺʩʪʫʧ. ʋ ʛʨʘʬʽʯʥʦʤʫ ʜʠʟʘʡʥʽ ʤʝʪʦʜʠ ʢʝʨʫʚʘʥʥʷ ʧʦʛʣʷʜʦʤ ʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʪʦʛʦ, ʱʦʙ ʟʜʽʡʩʥʶʚʘʪʠ ʚʧʣʠʚ ʥʘ ʩʧʨʠʡʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ. ʎʽ ʤʝʪʦʜʠ ʜʦʧʦʤʘʛʘʶʪʴ ʥʘʧʨʘʚʠʪʠ 
ʫʚʘʛʫ ʥʘ ʢʣʶʯʦʚʽ ʝʣʝʤʝʥʪʠ, ʩʪʚʦʨʶʶʯʠ ʣʦʛʽʯʥʫ ʽ ʝʤʦʮʽʡʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʧʨʠʡʥʷʪʪʷ [1].  
ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʩʠʭʦʣʦʛʽʾ ʟʦʨʦʚʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʣʶʜʠʥʠ. 
ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʢʝʨʫʚʘʥʥʷ 

ʧʦʛʣʷʜʦʤ ʫ ʛʨʘʬʽʯʥʦʤʫ ʜʠʟʘʡʥʽ:ʎʝ ʦʜʠʥ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʤʝʪʦʜʽʚ, ʷʢʠʡ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʜʽʣʽ ʧʣʦʱʠʥʠ ʥʘ ʜʝʚ'ʷʪʴ ʨʽʚʥʠʭ ʯʘʩʪʠʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ 
ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʽ ʜʚʦʭ ʚʝʨʪʠʢʘʣʴʥʠʭ ʣʽʥʽʡ. ʆʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʢʦʤʧʦʟʠʮʽʾ, ʪʘʢʽ ʷʢ 
ʪʝʢʩʪ, ʟʦʙʨʘʞʝʥʥʷ ʯʠ ʛʨʘʬʽʯʥʽ ʝʣʝʤʝʥʪʠ, ʨʦʟʤʽʱʫʶʪʴʩʷ ʚʟʜʦʚʞ ʮʠʭ ʣʽʥʽʡ ʘʙʦ ʥʘ 
ʧʝʨʝʭʨʝʩʪʷʭ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʩʪʚʦʨʠʪʠ ʧʨʠʨʦʜʥʠʡ ʥʘʧʨʷʤʦʢ ʧʦʛʣʷʜʫ. 

ʃʽʥʽʾ, ʱʦ ʧʨʦʩʪʷʛʘʶʪʴʩʷ ʚ ʧʝʚʥʦʤʫ ʥʘʧʨʷʤʢʫ (ʛʦʨʠʟʦʥʪʘʣʴʥʽ, 
ʚʝʨʪʠʢʘʣʴʥʽ, ʜʽʘʛʦʥʘʣʴʥʽ), ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʩʧʨʷʤʦʚʫʚʘʪʠ 
ʧʦʛʣʷʜ ʛʣʷʜʘʯʘ. ʎʝ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʷʚʥʽ ʣʽʥʽʾ (ʥʘʧʨʠʢʣʘʜ, ʜʦʨʦʞʥʽ ʯʠ ʘʨʭʽʪʝʢʪʫʨʥʽ 
ʝʣʝʤʝʥʪʠ), ʪʘʢ ʽ ʫʤʦʚʥʽ (ʥʘʧʨʠʢʣʘʜ, ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʦʙ'ʻʢʪʽʚ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʧʦ 

ʯʝʨʟʽ). 
ʂʦʥʪʨʘʩʪ ʢʦʣʴʦʨʽʚ ʘʙʦ ʷʩʢʨʘʚʽʩʪʴ ʩʪʚʦʨʶʻ ʬʦʢʫʩ ʥʘ ʧʝʚʥʠʭ ʝʣʝʤʝʥʪʘʭ 

ʢʦʤʧʦʟʠʮʽʾ. ʗʩʢʨʘʚʽ ʢʦʣʴʦʨʠ ʯʠ ʪʝʤʥʽ ʚʽʜʪʽʥʢʠ ʥʘ ʢʦʥʪʨʘʩʪʽ ʟ ʙʽʣʴʰ ʥʝʡʪʨʘʣʴʥʠʤʠ ʢʦʣʴʦʨʘʤʠ 
ʧʨʠʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʽ ʥʘʧʨʘʚʣʷʶʪʴ ʧʦʛʣʷʜ ʥʘ ʚʘʞʣʠʚʽ ʜʝʪʘʣʽ. 
ɻʘʨʤʦʥʽʡʥʠʡ ʙʘʣʘʥʩ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʢʦʤʧʦʟʠʮʽʾ, ʷʢ ʩʠʤʝʪʨʠʯʥʠʡ, ʪʘʢ ʽ ʘʩʠʤʝʪʨʠʯʥʠʡ, 

ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʩʪʨʫʢʪʫʨʫ, ʷʢʘ ʥʝ ʚʽʜʚʦʣʽʢʘʻ, ʘ ʦʨʛʘʥʽʯʥʦ ʚʝʜʝ ʧʦʛʣʷʜ ʧʦ ʚʩʽʡ ʧʣʦʱʠʥʽ. 
ʇʨʠʨʦʜʥʘ ʩʠʤʝʪʨʽʷ ʯʘʩʪʦ ʤʘʻ ʟʘʩʧʦʢʽʡʣʠʚʠʡ ʝʬʝʢʪ, ʪʦʜʽ ʷʢ ʘʩʠʤʝʪʨʽʷ ʤʦʞʝ ʩʪʚʦʨʠʪʠ 
ʜʠʥʘʤʽʯʥʽʩʪʴ, ʥʘʧʨʘʚʣʷʶʯʠ ʫʚʘʛʫ ʜʦ ʧʝʚʥʠʭ ʯʘʩʪʠʥ ʜʠʟʘʡʥʫ. ɹʽʣʴʰʽ ʦʙ'ʻʢʪʠ ʧʨʠʚʝʨʪʘʶʪʴ ʙʽʣʴʰʝ 
ʫʚʘʛʠ, ʪʦʤʫ ʾʭ ʨʦʟʤʽʨ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʧʦʛʣʷʜʦʤ. ɺʝʣʠʢʽ ʝʣʝʤʝʥʪʠ ʥʘ 

ʧʦʯʘʪʢʫ ʩʧʨʠʡʤʘʶʪʴʩʷ ʷʢ ʥʘʡʚʘʞʣʠʚʽʰʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʢʣʶʯʦʚʽ ʯʘʩʪʠʥʠ ʢʦʤʧʦʟʠʮʽʾ. 
ʅʝʛʘʪʠʚʥʠʡ ʧʨʦʩʪʽʨ ï ʮʝ ʧʨʦʩʪʽʨ ʤʽʞ ʦʙ'ʻʢʪʘʤʠ. ʇʨʘʚʠʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʮʴʦʛʦ ʧʨʦʩʪʦʨʫ ʜʦʧʦʤʘʛʘʻ ʫʥʠʢʥʫʪʠ ʧʝʨʝʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʜʦʟʚʦʣʷʻ ʦʯʘʤ 
"ʚʽʜʧʦʯʠʚʘʪʠ", ʘ ʪʘʢʦʞ ʧʽʜʢʨʝʩʣʶʻ ʚʘʞʣʠʚʽ ʝʣʝʤʝʥʪʠ ʢʦʤʧʦʟʠʮʽʾ, ʥʘʧʨʘʚʣʷʶʯʠ ʥʘ 
ʥʠʭ ʫʚʘʛʫ. 
ʇʦʚʪʦʨʶʚʘʥʽ ʝʣʝʤʝʥʪʠ ʯʠ ʧʘʪʝʨʥʠ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ʰʣʷʭʦʤ ʜʣʷ ʥʘʧʨʘʚʣʝʥʥʷ 

ʧʦʛʣʷʜʫ ʯʝʨʝʟ ʜʠʟʘʡʥ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʟʦʙʨʘʞʝʥʥʷ ʘʙʦ ʪʝʢʩʪ ʨʦʟʪʘʰʦʚʘʥʽ ʚ 
ʨʝʛʫʣʷʨʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʧʦʛʣʷʜ ʛʣʷʜʘʯʘ ʙʫʜʝ ʩʣʽʜʫʚʘʪʠ ʟʘ ʥʠʤʠ, ʱʦ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ 

ʦʨʛʘʥʽʟʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʩʪʚʦʨʠʪʠ ʚʽʜʯʫʪʪʷ ʧʦʨʷʜʢʫ. 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʣʠʙʠʥʠ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʤʦʞʝ ʩʪʚʦʨʠʪʠ ʽʣʶʟʽʶ ʧʨʦʩʪʦʨʫ, ʱʦ ʚʝʜʝ ʧʦʛʣʷʜ 

ʛʣʷʜʘʯʘ ʚʽʜ ʧʝʨʝʜʥʴʦʛʦ ʧʣʘʥʫ ʜʦ ʟʘʜʥʴʦʛʦ. ʎʝ ʜʦʟʚʦʣʷʻ ʨʦʟʧʦʚʽʜʘʪʠ ʽʩʪʦʨʽʶ ʪʘ ʘʢʮʝʥʪʫʚʘʪʠ ʫʚʘʛʫ 
ʥʘ ʚʘʞʣʠʚʠʭ ʜʝʪʘʣʷʭ, ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʜʝ ʚ ʢʦʤʧʦʟʠʮʽʾ ʨʦʟʪʘʰʦʚʘʥʽ ʮʽ ʝʣʝʤʝʥʪʠ.  
ɺʠʩʥʦʚʦʢ. ʂʣʶʯʦʚʽ ʤʦʤʝʥʪʠ, ʷʢʽ ʛʣʷʜʘʯ ʧʦʚʠʥʝʥ ʧʦʤʽʪʠʪʠ ʧʝʨʰʠʤʠ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʜʽʣʝʥʽ. 

ʎʝ ʤʦʞʝ ʙʫʪʠ ʟʨʦʙʣʝʥʦ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʨʘʩʪʥʠʭ ʢʦʣʴʦʨʽʚ, ʽʻʨʘʨʭʽʾ ʚʘʞʣʠʚʠʭ ʛʨʘʬʽʯʥʠʭ 
ʝʣʝʤʝʥʪʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʛʦʣʦʚʥʠʡ ʤʝʩʝʜʞ. 
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ʈʦʣʴ ʚʽʟʫʘʣʴʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫ ʞʠʪʪʽ ʣʶʜʠʥʠ 

 

ʄʝʯʠʩʣʘʚ ʂʦʟʣʦʚʩʴʢʠʡ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʈʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʠʟʚʽʚ ʜʦ ʰʚʠʜʢʦʛʦ ʟʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ 

ʽʥʬʦʨʤʘʮʽʾ. ʎʝ ʷʚʠʱʝ ʩʧʨʠʯʠʥʠʣʦ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʢʦʛʥʽʪʠʚʥʠʭ ʤʦʜʝʣʝʡ ʩʧʨʠʡʥʷʪʪʷ, 

ʱʦ ʜʝʪʝʨʤʽʥʫʚʘʣʦ ʟʤʽʥʠ ʚ ʛʨʘʬʽʯʥʦʤʫ ʜʠʟʘʡʥʽ. 
ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʚʽʟʫʘʣʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ 

ʘʥʘʣʽʟ ʪʝʥʜʝʥʮʽʡ ʜʠʟʘʡʥʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʧʨʠʥʮʠʧʽʚ ʧʩʠʭʦʣʦʛʽʾ 

ʚʽʟʫʘʣʴʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʩʧʨʠʡʥʷʪʪʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʚʠʷʚʣʝʥʥʷ 

ʝʬʝʢʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʦʧʪʠʤʘʣʴʥʦʤʫ ʟʘʩʚʦʻʥʥʶ ʪʘ ʨʦʟʫʤʽʥʥʶ 

ʽʥʬʦʨʤʘʮʽʾ. ʄʝʪʦʜʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʝʪʝʣʴʥʠʡ ʘʥʘʣʽʟ ʡ ʦʧʪʠʤʽʟʘʮʽʷ ʚʽʜʦʤʦʩʪʝʡ 

ʟʽʙʨʘʥʠʭ ʟ ʚʽʜʢʨʠʪʠʭ ʜʞʝʨʝʣ. 

ʈʝʟʫʣʴʪʘʪ. ɼʦʩʣʽʜʞʝʥʦ ʟʘʛʘʣʴʥʦʚʽʜʦʤʽ ʧʨʠʥʮʠʧʠ ʪʘ ʩʬʦʨʤʦʚʘʥʦ ʥʘʩʪʫʧʥʽ ʧʦʨʘʜʠ: 

ʇʨʠʥʮʠʧʠ ɻʝʰʪʘʣʴʪ-ʧʩʠʭʦʣʦʛʽʾ 

 1) ʎʽʣʽʩʥʽʩʪʴ: ʣʶʜʠ ʩʧʨʠʡʤʘʶʪʴ ʚʽʟʫʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʷʢ ʻʜʠʥʝ ʮʽʣʝ, ʘ ʥʝ ʷʢ ʥʘʙʽʨ 

ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʙʣʠʟʴʢʽʩʪʴ, ʩʭʦʞʽʩʪʴ, ʟʘʤʢʥʫʪʽʩʪʴ ʪʘ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ, 

ʱʦʙ ʦʙ'ʻʜʥʘʪʠ ʝʣʝʤʝʥʪʠ ʚ ʛʨʫʧʠ. 

 2) ʌʽʛʫʨʘ ʽ ʬʦʥ: ʣʶʜʠ ʨʦʟʜʽʣʷʶʪʴ ʚʽʟʫʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʥʘ ʬʽʛʫʨʫ (ʦʙ'ʻʢʪ ʫʚʘʛʠ) ʽ ʬʦʥ 
(ʦʪʦʯʝʥʥʷ). ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʢʦʥʪʨʘʩʪ ʽ ʯʽʪʢʽ ʤʝʞʽ, ʱʦʙ ʚʠʜʽʣʠʪʠ ʬʽʛʫʨʫ. 

 3) ɿʘʢʦʥ ʙʣʠʟʴʢʦʩʪʽ: ʝʣʝʤʝʥʪʠ, ʨʦʟʪʘʰʦʚʘʥʽ ʧʦʨʫʯ, ʩʧʨʠʡʤʘʶʪʴʩʷ ʷʢ ʛʨʫʧʘ. 

ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʙʣʠʟʴʢʽʩʪʴ, ʱʦʙ ʦʨʛʘʥʽʟʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʚ ʣʦʛʽʯʥʽ ʙʣʦʢʠ. 

 4) ɿʘʢʦʥ ʧʦʜʽʙʥʦʩʪʽ: ʩʭʦʞʽ ʝʣʝʤʝʥʪʠ ʩʧʨʠʡʤʘʶʪʴʩʷ ʷʢ ʛʨʫʧʘ. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ 

ʢʦʣʽʨ, ʬʦʨʤʫ ʪʘ ʨʦʟʤʽʨ, ʱʦʙ ʩʪʚʦʨʠʪʠ ʚʽʟʫʘʣʴʥʽ ʟʚ'ʷʟʢʠ. 

 5) ɿʘʢʦʥ ʟʘʤʢʥʫʪʦʩʪʽ: ʣʶʜʠ ʩʧʨʠʡʤʘʶʪʴ ʥʝʟʘʚʝʨʰʝʥʽ ʬʦʨʤʠ ʷʢ ʟʘʚʝʨʰʝʥʽ. 

ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʮʝʡ ʧʨʠʥʮʠʧ, ʱʦʙ ʩʪʚʦʨʠʪʠ ʮʽʢʘʚʽ ʚʽʟʫʘʣʴʥʽ ʝʬʝʢʪʠ. 

ʇʨʠʥʮʠʧʠ ʢʦʛʥʽʪʠʚʥʦʾ ʧʩʠʭʦʣʦʛʽʾ: 

 1) ɺʽʟʫʘʣʴʥʘ ʽʻʨʘʨʭʽʷ: ʦʨʛʘʥʽʟʫʡʪʝ ʽʥʬʦʨʤʘʮʽʶ ʟʘ ʚʘʞʣʠʚʽʩʪʶ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʨʦʟʤʽʨ, ʢʦʣʽʨ ʽ ʨʦʟʪʘʰʫʚʘʥʥʷ. ɺʠʜʽʣʽʪʴ ʢʣʶʯʦʚʽ ʝʣʝʤʝʥʪʠ, ʱʦʙ ʧʨʠʚʝʨʥʫʪʠ ʫʚʘʛʫ. 

ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʪʠʧʦʛʨʘʬʽʢʫ, ʱʦʙ ʩʪʚʦʨʠʪʠ ʽʻʨʘʨʭʽʶ ʪʘ ʧʦʢʨʘʱʠʪʠ ʯʠʪʘʙʝʣʴʥʽʩʪʴ. 
ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʧʦʻʜʥʘʥʥʷ ʪʝʢʩʪʫ ʪʘ ʟʦʙʨʘʞʝʥʴ. 

 2) ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʘʬʦʨ: ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʚʽʟʫʘʣʴʥʽ ʤʝʪʘʬʦʨʠ, ʱʦʙ ʩʧʨʦʩʪʠʪʠ 

ʩʢʣʘʜʥʫ ʽʥʬʦʨʤʘʮʽʶ. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʟʥʘʡʦʤʽ ʦʙʨʘʟʠ, ʱʦʙ ʩʪʚʦʨʠʪʠ ʟʚ'ʷʟʦʢ ʟ 

ʘʫʜʠʪʦʨʽʻʶ. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʩʠʤʚʦʣʠ ʪʘ ʦʙʨʘʟʠ, ʱʦʙ ʧʨʝʜʩʪʘʚʠʪʠ ʘʙʩʪʨʘʢʪʥʽ ʧʦʥʷʪʪʷ. 

 3) ʄʽʥʽʤʘʣʽʟʤ: ʚʠʜʘʣʽʪʴ ʟʘʡʚʽ ʝʣʝʤʝʥʪʠ, ʱʦʙ ʟʤʝʥʰʠʪʠ ʢʦʛʥʽʪʠʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɿʦʩʝʨʝʜʴʪʝʩʷ ʥʘ ʢʣʶʯʦʚʠʭ ʧʦʚʽʜʦʤʣʝʥʥʷʭ. ʋʥʠʢʘʡʪʝ ʩʢʣʘʜʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʟʘʡʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. ɿʨʦʙʽʪʴ ʜʠʟʘʡʥ ʧʨʦʩʪʠʤ ʽ ʟʨʦʟʫʤʽʣʠʤ. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʽʥʬʦʛʨʘʬʽʢʫ, ʱʦʙ 

ʧʨʝʜʩʪʘʚʠʪʠ ʩʢʣʘʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʚ ʧʨʦʩʪʦʤʫ ʪʘ ʟʨʦʟʫʤʽʣʦʤʫ ʚʠʛʣʷʜʽ. 

 4) ɯʩʪʦʨʽʷ: ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ ʚʽʟʫʘʣʴʥʽ ʽʩʪʦʨʽʾ, ʱʦʙ ʟʘʣʫʯʠʪʠ ʘʫʜʠʪʦʨʽʶ ʪʘ ʟʨʦʙʠʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʙʽʣʴʰ ʣʝʛʢʦʶ ʜʣʷ ʟʘʧʘʤ'ʷʪʦʚʫʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʦʙʨʘʟʽʚ, ʱʦʙ ʨʦʟʧʦʚʽʩʪʠ ʽʩʪʦʨʽʶ. 
ɺʠʩʥʦʚʢʠ. ʉʪʚʦʨʝʥʦ ʽʥʬʦʨʤʘʪʠʚʥʫ ʪʘ ʩʪʠʩʣʫ ʜʦʚʽʜʢʫ ʧʨʦ ʧʨʠʡʦʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʨʠʥʮʠʧʽʚ ʚʽʟʫʘʣʴʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʱʦ ʤʘʻ ʥʘ ʤʝʪʽ ʜʦʩʪʫʧʥʦ ʜʦʥʝʩʪʠ ʥʘʡʢʦʨʠʩʥʽʰʽ ʜʣʷ 

ʜʠʟʘʡʥʝʨʽʚ ʟʥʘʥʥʷ ʧʨʦ ʧʩʠʭʦʣʦʛʽʶ ʪʘ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʥʘ ʧʦʰʫʢ ʡ ʦʙʨʦʙʢʫ ʽʥʬʦʨʤʘʮʽʾ. 

  



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 
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ʈʦʣʽ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʫ ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ 

 

ɼʘʨʠʥʘ ʇʦʣʽʱʫʢ, ʉʦʬʽʷ ʎʝʭʘʥʦʚʩʴʢʘ, ʆʣʝʢʩʘʥʜʨʘ ʅʝʜʘʰʢʽʚʩʴʢʘ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 
ɺʩʪʫʧ. ɻʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʧʽʟʥʘʚʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ɺʽʥ ʟʥʘʯʥʦʶ 

ʤʽʨʦʶ ʚʧʣʠʚʘʻ ʥʘ ʩʧʨʠʡʥʷʪʪʷ, ʨʦʟʫʤʽʥʥʷ ʽ ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʜʦʧʦʤʘʛʘʻ ʝʬʝʢʪʠʚʥʦ 
ʧʝʨʝʜʘʚʘʪʠ ʩʢʣʘʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʯʝʨʝʟ ʚʽʟʫʘʣʴʥʽ ʦʙʨʘʟʠ, ʧʽʜʩʠʣʶʶʯʠ ʩʧʨʠʡʥʷʪʪʷ, ʨʦʟʫʤʽʥʥʷ ʪʘ 
ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ. ʁʦʛʦ ʚʧʣʠʚ ʦʩʦʙʣʠʚʦ ʧʦʤʽʪʥʠʡ ʫ ʩʬʝʨʽ ʦʩʚʽʪʠ, ʥʘʫʢʠ, ʤʝʜʽʘ ʜʝ ʚʘʞʣʠʚʦ ʥʝ 
ʣʠʰʝ ʜʦʥʝʩʪʠ ʬʘʢʪʠ, ʘʣʝ ʡ ʟʨʦʙʠʪʠ ʾʭ ʜʦʩʪʫʧʥʠʤʠ ʪʘ ʟʨʦʟʫʤʽʣʠʤʠ. 
ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʫʯʘʩʥʦʤʫ 

ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ. 
ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʜʠʥ ʽʟ ʛʦʣʦʚʥʠʭ ʘʩʧʝʢʪʽʚ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ 

ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ. ʏʝʨʝʟ ʽʥʬʦʛʨʘʬʽʢʫ, ʜʽʘʛʨʘʤʠ, ʢʘʨʪʠ ʪʘ ʩʭʝʤʠ ʤʦʞʥʘ ʧʦʜʘʪʠ ʚʝʣʠʢʽ 
ʦʙʩʷʛʠ ʜʘʥʠʭ ʫ ʟʨʫʯʥʦʤʫ ʪʘ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ. ʅʘʧʨʠʢʣʘʜ, ʽʩʪʦʨʠʯʥʽ ʧʦʜʽʾ ʯʠ ʥʘʫʢʦʚʽ 
ʚʽʜʢʨʠʪʪʷ ʣʝʛʰʝ ʩʧʨʠʡʤʘʪʠ ʫ ʚʠʛʣʷʜʽ ʚʽʟʫʘʣʴʥʠʭ ʭʨʦʥʦʣʦʛʽʡ ʯʠ ʩʭʝʤ, ʷʢʽ ʩʢʦʨʦʯʫʶʪʴ ʢʦʛʥʽʪʠʚʥʝ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʩʧʨʠʷʶʪʴ ʢʨʘʱʦʤʫ ʨʦʟʫʤʽʥʥʶ. ɺʠʜʽʣʠʤʦ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʫ ɻɼ ʥʘ 
ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ. ɻʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʩʪʨʫʢʪʫʨʫʻ ʽʥʬʦʨʤʘʮʽʶ, ʨʦʙʣʷʯʠ ʾʾ ʙʽʣʴʰ 
ʜʦʩʪʫʧʥʦʶ ʜʣʷ ʨʦʟʫʤʽʥʥʷ. ɼʽʘʛʨʘʤʠ, ʽʥʬʦʛʨʘʬʽʢʘ, ʽʣʶʩʪʨʘʮʽʾ ï ʚʩʝ ʮʝ ʜʦʧʦʤʘʛʘʻ ʧʨʠʰʚʠʜʰʠʪʠ 

ʩʧʨʠʡʥʷʪʪʷ ʩʢʣʘʜʥʠʭ ʥʘʫʢʦʚʠʭ ʢʦʥʮʝʧʮʽʡ. ɺʽʟʫʘʣʴʥʽ ʦʙʨʘʟʠ ʟʘʧʘʤôʷʪʦʚʫʶʪʴʩʷ ʢʨʘʱʝ, ʥʽʞ 
ʪʝʢʩʪʦʚʘ ʽʥʬʦʨʤʘʮʽʷ. ʗʩʢʨʘʚʽ ʽʣʶʩʪʨʘʮʽʾ, ʦʨʠʛʽʥʘʣʴʥʽ ʰʨʠʬʪʠ ʜʦʧʦʤʘʛʘʶʪʴ ʟʘʢʨʽʧʠʪʠ ʟʥʘʥʥʷ ʚ 
ʧʘʤôʷʪʽ. 
ʂʦʣʴʦʨʦʚʘ ʛʘʤʘ ʡ ʪʠʧʦʛʨʘʬʽʢʘ ʻ ʚʘʞʣʠʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʧʽʜʩʠʣʝʥʥʷ ʩʧʨʠʡʥʷʪʪʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʨʘʩʪʽʚ, ʚʠʜʽʣʝʥʥʷ ʢʣʶʯʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʧʨʘʚʠʣʴʥʦ ʧʽʜʽʙʨʘʥʠʭ ʰʨʠʬʪʽʚ 
ʜʦʟʚʦʣʷʻ ʥʘʧʨʘʚʣʷʪʠ ʫʚʘʛʫ ʛʣʷʜʘʯʘ ʪʘ ʩʪʚʦʨʶʚʘʪʠ ʽʻʨʘʨʭʽʶ ʽʥʬʦʨʤʘʮʽʾ. ʋ ʥʘʚʯʘʣʴʥʠʭ ʧʦʩʽʙʥʠʢʘʭ 
ʯʠ ʧʨʝʟʝʥʪʘʮʽʷʭ ʛʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʜʦʧʦʤʘʛʘʻ ʚʽʜʦʢʨʝʤʣʶʚʘʪʠ ʛʦʣʦʚʥʝ ʚʽʜ ʜʨʫʛʦʨʷʜʥʦʛʦ, 
ʧʦʣʝʛʰʫʶʯʠ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ. ʆʩʚʽʪʥʽ ʧʣʘʢʘʪʠ ʘʙʦ ʽʥʪʝʨʘʢʪʠʚʥʽ ʜʦʜʘʪʢʠ ʜʣʷ ʜʽʪʝʡ ʯʘʩʪʦ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʩʢʨʘʚʽ ʢʦʣʴʦʨʠ, ʜʠʥʘʤʽʯʥʽ ʦʙʨʘʟʠ ʪʘ ʧʝʨʩʦʥʘʞʽʚ, ʱʦʙ ʟʘʮʽʢʘʚʠʪʠ ʘʫʜʠʪʦʨʽʶ. 

ɼʠʟʘʡʥ ʤʦʞʝ ʬʦʨʤʫʚʘʪʠ ʥʘʰʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʫ, ̔ ʜʝʾ. ɺʽʥ ʩʪʚʦʨʶʻ ʧʝʚʥʠʡ ʽʤʽʜʞ 
ʽ ʘʩʦʮʽʘʮʽʾ. ɺʽʥ ʻ ʥʝ ʣʠʰʝ ʽʥʩʪʨʫʤʝʥʪʦʤ ʝʩʪʝʪʠʯʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ, ʘ ʡ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ 
ʢʦʛʥʽʪʠʚʥʦʛʦ ʧʨʦʮʝʩʫ. ʈʦʟʛʣʷʥʝʤʦ ʨʦʣʴ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ. 
ɼʠʜʘʢʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ, ʧʨʝʟʝʥʪʘʮʽʾ, ʧʽʜʨʫʯʥʠʢʠ ʟ ʷʩʢʨʘʚʠʤʠ ʽʣʶʩʪʨʘʮʽʷʤʠ ʪʘ ʽʥʬʦʛʨʘʬʽʢʦʶ 

ʟʥʘʯʥʦ ʧʦʢʨʘʱʫʶʪʴ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ. ɻʨʘʬʽʢʠ, ʜʽʘʛʨʘʤʠ, ʪʘʙʣʠʮʽ ʜʦʧʦʤʘʛʘʶʪʴ ʚʽʟʫʘʣʽʟʫʚʘʪʠ 
ʩʢʣʘʜʥʽ ʥʘʫʢʦʚʽ ʜʘʥʽ, ʨʦʙʣʷʯʠ ʾʭ ʙʽʣʴʰ ʟʨʦʟʫʤʽʣʠʤʠ ï ʚ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʽ ʧʫʙʣʽʢʘʮʽʷʭ. 
ɯʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʡ ʜʠʟʘʡʥ ʽʥʪʝʨʬʝʡʩʽʚ ʩʧʨʦʱʫʻ ʚʟʘʻʤʦʜʽʶ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʧʨʦʛʨʘʤʘʤʠ ʪʘ 
ʧʨʠʩʪʨʦʷʤʠ. ɻʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʪʘʢʦʞ ʩʪʠʤʫʣʶʻ ʝʤʦʮʽʡʥʫ ʩʢʣʘʜʦʚʫ ʧʽʟʥʘʥʥʷ. ɺʽʟʫʘʣʴʥʽ 

ʤʝʪʘʬʦʨʠ, ʽʣʶʩʪʨʘʮʽʾ ʪʘ ʢʨʝʘʪʠʚʥʽ ʢʦʤʧʦʟʠʮʽʾ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʮʽʢʘʚʽʩʪʴ ʽ ʧʽʜʚʠʱʫʚʘʪʠ 
ʤʦʪʠʚʘʮʽʶ ʜʦ ʚʠʚʯʝʥʥʷ ʥʦʚʦʛʦ. ʎʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʰʠʨʶʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʫ 
ʧʽʟʥʘʚʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʜʦʟʚʦʣʷʶʯʠ ʩʪʚʦʨʶʚʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʽ ʧʣʘʪʬʦʨʤʠ, ʘʥʽʤʘʮʽʶ ʪʘ 
ʤʫʣʴʪʠʤʝʜʽʘ. ɯʥʪʝʨʘʢʪʠʚʥʽ ʢʘʨʪʠ ʯʠ ʩʠʤʫʣʷʮʽʾ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʜʘʶʪʴ ʟʤʦʛʫ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ 
ʷʚʠʱʘ, ʷʢʽ ʚʘʞʢʦ ʧʦʷʩʥʠʪʠ ʣʠʰʝ ʪʝʢʩʪʦʤ. 
ɺʠʩʥʦʚʦʢ. ɻʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʩʧʨʠʷʻ ʢʨʘʱʦʤʫ ʩʧʨʠʡʥʷʪʪʶ, ʟʘʩʚʦʻʥʥʶ ʽ ʟʙʝʨʝʞʝʥʥʶ 

ʽʥʬʦʨʤʘʮʽʾ. ʁʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʟʚʦʣʷʻ ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʩʢʣʘʜʥʠʡ ʤʘʪʝʨʽʘʣ, ʩʧʨʷʤʦʚʫʚʘʪʠ ʫʚʘʛʫ 
ʪʘ ʤʦʪʠʚʫʚʘʪʠ ʜʦ ʥʘʚʯʘʥʥʷ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʧʦʪʫʞʥʠʤ ʟʘʩʦʙʦʤ ʢʦʤʫʥʽʢʘʮʽʾ ʚ ʦʩʚʽʪʥʴʦʤʫ ʪʘ 

ʥʘʫʢʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʋʩʧʽʰʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʟʜʘʪʥʝ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ 
ʷʢʽʩʪʴ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ, ʨʦʙʣʷʯʠ ʧʨʦʮʝʩ ʧʽʟʥʘʥʥʷ ʙʽʣʴʰ ʽʥʪʝʨʘʢʪʠʚʥʠʤ ʽ ʮʽʢʘʚʠʤ. 
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ʈʦʣʴ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʫ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ 

 

ɸʥʥʘ ʈʫʱʘʢ, ʉʝʨʛʽʡ ʂʘʜʦʤʩʴʢʠʡ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 
ɺʩʪʫʧ. ɻʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʜʦʧʦʤʘʛʘʻ ʫʧʦʨʷʜʢʦʚʫʚʘʪʠ ʪʘ ʩʧʨʦʱʫʚʘʪʠ ʩʢʣʘʜʥʽ ʤʘʪʝʨʽʘʣʠ.  
ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʫ ʧʽʟʥʘʚʘʣʴʥʽʡ 

ʜʽʷʣʴʥʦʩʪʽ.  
ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʣʶʩʪʨʘʮʽʡ, ʩʭʝʤ, ʜʽʘʛʨʘʤ ʘʙʦ ʪʘʙʣʠʮʴ ʜʦʟʚʦʣʷʻ 

ʩʧʨʦʩʪʠʪʠ ʩʧʨʠʡʥʷʪʪʷ ʩʢʣʘʜʥʠʭ ʪʝʢʩʪʽʚ ʽ ʢʦʥʮʝʧʮʽʡ. ɺʽʟʫʘʣʽʟʘʮʽʷ ʽʥʬʦʨʤʘʮʽʾ ï ʮʝ ʽʥʪʝʨʘʢʪʠʚʥʝ 
ʚʠʚʯʝʥʥʷ ʚʽʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʘʙʩʪʨʘʢʪʥʠʭ ʜʘʥʠʭ ʜʣʷ ʧʦʩʠʣʝʥʥʷ ʣʶʜʩʴʢʦʛʦ ʧʽʟʥʘʥʥʷ.  

ɸʙʩʪʨʘʢʪʥʽ ʜʘʥʽ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʷʢ ʯʠʩʣʦʚʽ ʪʘʢ ʽ ʥʝʯʠʩʣʦʚʽ, ʪʘʢʽ ʷʢ ʪʝʢʩʪ ʽ ʛʝʦʛʨʘʬʽʯʥʘ 
ʽʥʬʦʨʤʘʮʽʷ. ʊʠʤ ʥʝ ʤʝʥʰ, ʚʽʟʫʘʣʽʟʘʮʽʷ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʥʘʫʢʦʚʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ: çʽʩʥʫʻ 
infovis (ʚʽʟʫʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ), ʢʦʣʠ ʧʨʦʩʪʦʨʦʚʝ ʫʷʚʣʝʥʥʷ ʦʙʨʘʥʝ, ʽ ʮʝ scivis, ʢʦʣʠ ʧʨʦʩʪʦʨʦʚʝ 
ʫʷʚʣʝʥʥʷ ʜʘʻʪʴʩʷè  
ɻʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʧʦʢʣʠʢʘʥʠʡ ʧʝʨʝʜʘʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʯʝʨʝʟ ʚʽʟʫʘʣʴʥʽ ʝʣʝʤʝʥʪʠ: ʢʦʣʴʦʨʠ, 

ʰʨʠʬʪʠ, ʬʦʨʤʠ, ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʢʦʤʧʦʟʠʮʽʶ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ, ʩʢʣʘʜʥʽ ʘʙʦ ʘʙʩʪʨʘʢʪʥʽ ʽʜʝʾ ʤʦʞʥʘ 
ʧʦʜʘʪʠ ʚ ʣʝʛʢʦʤʫ ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ ʚʠʛʣʷʜʽ, ʱʦ ʩʧʨʠʷʻ ʢʨʘʱʦʤʫ ʨʦʟʫʤʽʥʥʶ ʽ ʟʘʩʚʦʻʥʥʶ ʤʘʪʝʨʽʘʣʫ. 
ɺʽʟʫʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʣʝʛʰʝ 

ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʫ ʚʝʣʠʢʦʤʫ ʦʙʩʷʟʽ ʜʘʥʠʭ. ɺ ʟʚʷʟʢʫ ʟ ʮʠʤ ʛʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʻ ʧʦʪʫʞʥʠʤ 
ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʧʽʟʥʘʚʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʘʜʞʝ ʚʽʥ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʻ ʥʘ ʩʧʨʠʡʥʷʪʪʷ, 
ʨʦʟʫʤʽʥʥʷ ʽ ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ.  
ɺʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʥʘ ʢʦʛʥʽʪʠʚʥʽ ʧʨʦʮʝʩʠ ʜʦʚʦʜʠʪʴ, ʱʦ ʜʦʙʨʝ 

ʧʨʦʜʫʤʘʥʠʡ ʜʠʟʘʡʥ ʤʦʞʝ ʘʢʪʠʚʽʟʫʚʘʪʠ ʧʘʤ'ʷʪʴ, ʜʦʧʦʤʘʛʘʪʠ ʘʩʦʮʽʘʪʠʚʥʦʤʫ ʤʠʩʣʝʥʥʶ ʽ 
ʟʥʠʞʫʚʘʪʠ ʢʦʛʥʽʪʠʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʬʦʛʨʘʬʽʢʠ ʩʢʣʘʜʥʫ 
ʽʥʬʦʨʤʘʮʽʶ ʤʦʞʥʘ ʦʨʛʘʥʽʟʫʚʘʪʠ ʚ ʣʝʛʢʦʟʘʩʚʦʶʚʘʥʫ ʬʦʨʤʫ, ʱʦ ʧʦʣʝʛʰʫʻ ʘʥʘʣʽʟ ʽ ʧʦʨʽʚʥʷʥʥʷ 
ʜʘʥʠʭ. 

ɻʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʤʦʞʝ ʪʘʢʦʞ ʚʧʣʠʚʘʪʠ ʥʘ ʝʤʦʮʽʡʥʠʡ ʩʪʘʥ ʣʶʜʠʥʠ. ʂʦʣʽʨ, ʬʦʨʤʘ ʪʘ 

ʢʦʤʧʦʟʠʮʽʷ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʧʝʚʥʽ ʝʤʦʮʽʾ, ʱʦ ʚʘʞʣʠʚʦ ʚ ʧʨʦʮʝʩʘʭ ʥʘʚʯʘʥʥʷ ʪʘ ʧʽʟʥʘʥʥʷ. 
ʅʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʧʣʦʛʦ ʢʦʣʴʦʨʫ ʤʦʞʝ ʩʪʚʦʨʠʪʠ ʘʪʤʦʩʬʝʨʫ ʜʨʫʞʝʣʶʙʥʦʩʪʽ ʪʘ 
ʚʽʜʢʨʠʪʦʩʪʽ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʩʧʨʠʡʥʷʪʪʷ ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 
ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʠʟʘʡʥʫ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʤʘʪʝʨʽʘʣ ʮʽʢʘʚʠʤ, ʱʦ ʩʧʦʥʫʢʘʻ ʜʦ ʧʦʜʘʣʴʰʦʛʦ 

ʚʠʚʯʝʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ, ʨʦʙʠʪʴ ʧʨʦʮʝʩ ʧʽʟʥʘʥʥʷ ʙʽʣʴʰ ʧʨʠʚʘʙʣʠʚʠʤ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʠʤ, ʪʠʤ 
ʩʘʤʠʤ ʟʙʽʣʴʰʫʶʯʠ ʤʦʪʠʚʘʮʽʶ ʜʦ ʥʘʚʯʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʫ ʥʘʚʯʘʣʴʥʠʭ 
ʧʣʘʪʬʦʨʤʘʭ ʘʙʦ ʽʥʬʦʛʨʘʬʽʢʘ ʚ ʩʪʘʪʪʷʭ ʧʦʢʨʘʱʫʶʪʴ ʧʨʦʮʝʩ ʩʧʨʠʡʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ.  
ʋ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʘʭ (ʧʽʜʨʫʯʥʠʢʘʭ, ʧʨʝʟʝʥʪʘʮʽʷʭ, ʚʽʜʝʦ-ʫʨʦʢʘʭ) ʛʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ 

ʟʘʙʝʟʧʝʯʫʻ ʟʨʦʟʫʤʽʣʝ ʧʦʜʘʥʥʷ ʤʘʪʝʨʽʘʣʫ. ɼʠʟʘʡʥʝʨʠ, ʧʨʘʮʶʶʯʠ ʥʘʜ ʪʘʢʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ, 
ʤʦʞʫʪʴ ʟʨʦʙʠʪʠ ʩʢʣʘʜʥʽ ʢʦʥʮʝʧʪʠ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ. 
ɺʠʩʥʦʚʦʢ. ɻʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʽʟʥʘʚʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ 

ʩʧʨʠʷʻ ʢʨʘʱʦʤʫ ʩʧʨʠʡʥʷʪʪʶ, ʟʘʩʚʦʻʥʥʶ ʽ ʟʙʝʨʝʞʝʥʥʶ ʽʥʬʦʨʤʘʮʽʾ. ɺʽʥ ʻ ʥʝ ʣʠʰʝ ʽʥʩʪʨʫʤʝʥʪʦʤ 
ʝʩʪʝʪʠʯʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ, ʘ ʡ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʢʦʛʥʽʪʠʚʥʦʛʦ ʧʨʦʮʝʩʫ. ɻʨʘʤʦʪʥʝ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʤʦʞʝ ʟʥʘʯʥʦ ʧʦʣʝʛʰʠʪʠ ʥʘʚʯʘʥʥʷ ʪʘ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 
ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʃʽʪʝʨʘʪʫʨʘ 

1. Edward R. Tufte. Visual Explanations: Images and Quantities, Evidence and Narrative Graphics 
Press, 1997 - 156 ʨ. 



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
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ɯʥʬʦʨʤʘʮʽʷ ʥʘ ʧʘʢʦʚʘʥʥʽ. ʁʦʛʦ ʨʦʣʴ ʽ ʥʦʨʤʘʪʠʚʥʽʩʪʴ 

 

ɺʝʨʦʥʽʢʘ ʗʥʠʮʴʢʘ, ʆʣʝʥʘ ɹʘʙʘʥʦʚʘ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɯʥʬʦʨʤʘʮʽʷ ʥʘ ʧʘʢʫʚʘʥʥʽ ʻ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ, ʷʢʠʡ ʚʠʢʦʥʫʻ ʚʘʞʣʠʚʽ 

ʬʫʥʢʮʽʾ ʜʣʷ ʩʧʦʞʠʚʘʯʘ ʪʘ ʚʠʨʦʙʥʠʢʘ.  

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɸʥʘʣʽʟ ʥʦʨʤʘʪʠʚʥʠʭ ʥʦʨʤ ʽ ʩʪʘʥʜʘʨʪʽʚ ʚ ʛʘʣʫʟʽ ʧʘʢʫʚʘʥʥʷ. 
ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɯʥʬʦʨʤʘʮʽʷ ʥʘ ʧʘʢʦʚʘʥʥʽ ʜʦʧʦʤʘʛʘʻ ʧʦʢʫʧʮʶ ʟʨʦʙʠʪʠ 

ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʚʠʙʽʨ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʨʦʜʫʢʪʫ ʟʘʢʦʥʦʜʘʚʯʠʤ ʥʦʨʤʘʤ. 

ʊʦʯʥʘ ʽ ʟʨʦʟʫʤʽʣʘ ʽʥʬʦʨʤʘʮʽʷ ʚʠʢʣʠʢʘʻ ʜʦʚʽʨʫ ʜʦ ʙʨʝʥʜʫ. ʊʝʢʩʪ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʥʘʜʨʫʢʦʚʘʥʠʡ ʟʨʦʟʫʤʽʣʦʶ ʤʦʚʦʶ, ʰʨʠʬʪʠ ʙʫʪʠ ʯʽʪʢʠʤʠ ʽ ʣʝʛʢʠʤ ʜʣʷ ʯʠʪʘʥʥʷ. 

ʇʨʘʚʠʣʴʥʦ ʩʪʨʫʢʪʫʨʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʜʦʧʦʤʘʛʘʻ ʰʚʠʜʢʦ ʦʮʽʥʠʪʠ ʧʨʦʜʫʢʪ. ʇʘʢʦʚʘʥʥʷ 

ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʥʦʨʤʘʪʠʚʥʠʤ ʚʠʤʦʛʘʤ, ʧʽʜʪʨʠʤʫʶʯʠ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʪʘ ʝʪʠʯʥʽʩʪʴ ʙʨʝʥʜʫ. 

ɯʥʬʦʨʤʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʘ ï ʧʦʚʽʜʦʤʣʷʻ ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʚʘʨʫ: ʩʢʣʘʜ, 

ʚʘʛʫ, ʪʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ, ʫʤʦʚʠ ʟʙʝʨʽʛʘʥʥʷ. ɼʦʧʦʤʘʛʘʻ ʧʦʢʫʧʮʷʤ ʦʮʽʥʠʪʠ ʧʨʦʜʫʢʪ ʽ 

ʟʨʦʙʠʪʠ ʚʠʙʽʨ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭʥʽʭ ʧʦʪʨʝʙ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ï ʇʘʢʦʚʘʥʥʷ ʤʘʻ ʽʥʩʪʨʫʢʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʟʘʩʪʝʨʝʞʝʥʥʷ 

ʱʦʜʦ ʤʦʞʣʠʚʠʭ ʨʠʟʠʢʽʚ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʭʽʤʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ), ʚʢʘʟʽʚʢʠ ʱʦʜʦ ʘʣʝʨʛʝʥʽʚ 

ʫ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʘʭ. 
ʈʝʢʣʘʤʘ ʪʘ ʤʘʨʢʝʪʠʥʛ ï ʜʠʟʘʡʥ ʽ ʪʝʢʩʪ ʥʘ ʧʘʢʫʚʘʥʥʽ ʩʪʚʦʨʶʶʪʴ ʽʤʽʜʞ ʙʨʝʥʜʫ ʪʘ 

ʧʽʜʚʠʱʫʶʪʴ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʧʨʦʜʫʢʪʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʣʦʛʦʪʠʧʽʚ, ʩʣʦʛʘʥʽʚ, 

ʩʝʨʪʠʬʽʢʘʮʽʡʥʠʭ ʟʥʘʢʽʚ ʜʣʷ ʟʘʣʫʯʝʥʥʷ ʧʦʢʫʧʮʽʚ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʶʨʠʜʠʯʥʦʾ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ï ʧʘʢʫʚʘʥʥʷ ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʩʪʘʥʜʘʨʪʘʤ ʽ 

ʨʝʛʫʣʶʚʘʥʥʷʤ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʪʠʧʫ ʧʨʦʜʫʢʮʽʾ. ɼʦʪʨʠʤʘʥʥʷ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʧʨʦ 

ʤʘʨʢʫʚʘʥʥʷ, ʟʘʭʠʩʪ ʧʨʘʚ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʝʢʦʣʦʛʽʯʥʽʩʪʴ. 

ʆʩʥʦʚʥʘ ʽʥʬʦʨʤʘʮʽʷ ʥʘ ʧʘʢʦʚʘʥʥʽ ʤʽʩʪʠʪʴ ʦʙʦʚôʷʟʢʦʚʽ ʜʘʥʽ (ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ): ï ʅʘʟʚʘ ʧʨʦʜʫʢʪʫ; ʩʢʣʘʜ: ʇʦʚʥʠʡ ʩʧʠʩʦʢ ʽʥʛʨʝʜʽʻʥʪʽʚ ʫ ʧʦʨʷʜʢʫ 

ʟʤʝʥʰʝʥʥʷ ʾʭ ʢʽʣʴʢʦʩʪʽ; ʪʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ: ɼʘʪʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʢʽʥʮʝʚʘ ʜʘʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. ʋʤʦʚʠ ʟʙʝʨʽʛʘʥʥʷ: ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ, ʚʠʤʦʛʠ ʜʦ ʚʦʣʦʛʦʩʪʽ. 

ɺʠʨʦʙʥʠʢ: ʅʘʟʚʘ, ʘʜʨʝʩʘ ʪʘ ʢʦʥʪʘʢʪʥʘ ʽʥʬʦʨʤʘʮʽʷ. ʐʪʨʠʭ-ʢʦʜ: ʋʥʽʢʘʣʴʥʠʡ ʢʦʜ ʜʣʷ 
ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʦʚʘʨʫ. ʇʦʧʝʨʝʜʞʝʥʥʷ: ʇʦʟʥʘʯʝʥʥʷ ʘʣʝʨʛʝʥʽʚ, ʭʽʤʽʯʥʠʭ ʨʠʟʠʢʽʚ, ʚʽʢʦʚʠʭ 

ʦʙʤʝʞʝʥʴ. 

ɼʦʜʘʪʢʦʚʽ ʜʘʥʽ ï ʢʘʣʦʨʽʡʥʽʩʪʴ ʽ ʭʘʨʯʦʚʘ ʮʽʥʥʽʩʪʴ (ʜʣʷ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ). 

ʉʧʝʮʽʘʣʴʥʽ ʧʦʟʥʘʯʢʠ,  ï  "ʦʨʛʘʥʽʯʥʠʡ ʧʨʦʜʫʢʪ", "ʙʝʟ ʛʣʶʪʝʥʫ". ɽʢʦʣʦʛʽʯʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ʚʢʘʟʫʻ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʨʦʙʢʠ ʧʘʢʫʚʘʥʥʷ. 

ʅʦʨʤʘʪʠʚʥʽʩʪʴ ʧʘʢʫʚʘʥʥʷ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʤʽʞʥʘʨʦʜʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ: ISO 

9001: ʋʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ.; ISO 14001: ɽʢʦʣʦʛʽʯʥʝ ʫʧʨʘʚʣʽʥʥʷ.; HACCP: ɹʝʟʧʝʢʘ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ; ʅʘʮʽʦʥʘʣʴʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ. ʈʝʛʫʣʶʚʘʥʥʷ ʤʘʨʢʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻ 

ʟʘʙʦʨʦʥʫ ʥʘʜʘʥʥʷ ʭʠʙʥʦʾ ʘʙʦ ʥʝʜʦʩʪʦʚʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ɺʢʘʟʫʚʘʥʥʷ ʘʣʝʨʛʝʥʽʚ ʪʘ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʜʦʧʦʤʘʛʘʶʪʴ ʫʥʠʢʥʫʪʠ ʨʠʟʠʢʽʚ ʜʣʷ 

ʟʜʦʨʦʚôʷ. 
ɺʠʩʥʦʚʦʢ. ɯʥʬʦʨʤʘʮʽʷ ʥʘ ʧʘʢʦʚʘʥʥʽ ʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʢʦʤʫʥʽʢʘʮʽʾ ʤʽʞ 

ʚʠʨʦʙʥʠʢʦʤ ʽ ʩʧʦʞʠʚʘʯʝʤ. ɰʾ ʨʦʣʴ ʧʦʣʷʛʘʻ ʫ ʥʘʜʘʥʥʽ ʢʦʨʠʩʥʦʾ, ʜʦʩʪʦʚʽʨʥʦʾ ʪʘ 

ʟʨʦʟʫʤʽʣʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʢʫ, ʢʦʤʬʦʨʪ ʽ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ 

ʩʧʦʞʠʚʘʯʘ.  

ʃʽʪʝʨʘʪʫʨʘ:  

1 ɾʫʙʨ, ɺ. ʆʩʥʦʚʠ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʫʧʘʢʦʚʢʠ ʟ ʧʘʧʝʨʫ ʪʘ ʢʘʨʪʦʥʫ [ʊʝʢʩʪ]: ʥʘʚʯ. 
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ʈʝʜʠʟʘʡʥ ʫʧʘʢʦʚʢʠ: ʧʨʠʯʠʥʠ ʪʘ ʧʝʨʝʜʫʤʦʚʠ 

 

ʈʫʱʘʢ ɸʥʥʘ, ɹʘʙʘʥʦʚʘ ʆʣʝʥʘ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʋʧʘʢʦʚʢʘ ʻ ʚʽʜʜʟʝʨʢʘʣʝʥʥʷʤ ʪʨʘʜʠʮʽʡ, ʤʝʥʪʘʣʽʪʝʪʫ ʪʘ ʩʤʘʢʽʚ ʩʫʩʧʽʣʴʩʪʚʘ ʫ 

ʢʦʥʢʨʝʪʥʠʡ ʧʝʨʽʦʜ. ʍʘʨʘʢʪʝʨ ʪʘ ʬʫʥʢʮʽʾ ʫʧʘʢʦʚʢʠ ʟʤʽʥʶʚʘʣʠʩʷ ʫ ʨʽʟʥʽ ʝʧʦʭʠ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʝʚʦʣʶʮʽʾ ʧʘʢʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ 
ʭʨʦʥʦʣʦʛʽʯʥʠʡ ʤʝʪʦʜ, ʷʢʠʡ ʜʘʚ ʟʤʦʛʫ ʨʦʟʛʣʷʥʫʪʠ ʜʠʟʘʡʥ ʫʧʘʢʦʚʢʠ ʚ ʜʠʥʘʤʽʮʽ, ʟʤʽʥʘʭ ʽ 

ʯʘʩʦʚʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʠʟʘʡʥ ʫʧʘʢʦʚʢʠ ʰʚʠʜʢʦ ʟʘʩʪʘʨʽʚʘʻ, ʘʜʞʝ ʪʨʝʥʜʠ 

ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʶʪʴʩʷ. ʑʦʙ ʟʘʣʠʰʘʪʠʩʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤʠ, ʫʩʧʽʰʥʽ ʢʦʤʧʘʥʽʾ 

ʦʥʦʚʣʶʶʪʴ ʜʠʟʘʡʥ ʟʘʟʜʘʣʝʛʽʜʴ. ɾʠʪʪʻʚʠʡ ʮʠʢʣ ʫʧʘʢʦʚʢʠ ʤʦʞʝ ʚʘʨʽʶʚʘʪʠʩʷ, ʘʣʝ ʨʘʥʦ 

ʯʠ ʧʽʟʥʦ ʨʝʜʠʟʘʡʥ ʩʪʘʻ ʥʝʦʙʭʽʜʥʠʤ. 

ɺʠʭʽʜ ʥʘ ʨʠʥʦʢ ʥʦʚʦʛʦ ʛʨʘʚʮʷ ʟ ʽʥʥʦʚʘʮʽʡʥʦʶ ʫʧʘʢʦʚʢʦʶ ʤʦʞʝ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʪʠ 

ʥʘ ʨʠʥʢʦʚʽ ʧʦʟʠʮʽʾ. ʋ ʪʘʢʦʤʫ ʨʘʟʽ ʨʝʜʠʟʘʡʥ ʩʪʘʻ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ. ɹʫʜʴ-ʷʢʽ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʜʫʢʪʫ ʧʦʚʠʥʥʽ ʚʽʜʦʙʨʘʞʘʪʠʩʷ ʥʘ 

ʫʧʘʢʦʚʮʽ. ʇʦʚʥʝ ʦʥʦʚʣʝʥʥʷ ʫʧʘʢʦʚʢʠ, ʘ ʥʝ ʧʨʦʩʪʦ ʜʦʜʘʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ, ʟʘʙʝʟʧʝʯʫʻ 

ʢʨʘʱʠʡ ʝʬʝʢʪ. 

ɿʤʽʥʘ ʬʦʨʤʘʪʫ ʫʧʘʢʦʚʢʠ. ʋ ʚʩʴʦʤʫ ʩʚʽʪʽ, ʽ ʚ ʪʦʤʫ ʯʠʩʣʽ ʚ ʋʢʨʘʾʥʽ ʧʽʜʚʠʱʫʶʪʴʩʷ 
ʚʠʤʦʛʠ ʜʦ ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ ʫʧʘʢʦʚʢʠ. ɿôʷʚʣʷʻʪʴʩʷ ʾʩʪʽʚʥʘ, ʙʽʦʨʦʟʢʣʘʜʥʘ ʪʘ ʽʥ. ʚʠʜʠ 

ʫʧʘʢʦʚʦʢ. ʇʝʨʝʭʽʜ ʥʘ ʥʦʚʠʡ ʬʦʨʤʘʪ ʦʙʦʚôʷʟʢʦʚʦ ʧʦʪʨʝʙʫʻ ʽ ʟʤʽʥʠ ʜʠʟʘʡʥʫ. 

ɿʤʽʥʠ ʨʠʥʢʦʚʠʭ ʫʤʦʚ. ɯʥʦʜʽ ʩʘʤ ʨʠʥʦʢ ʧʽʜʰʪʦʚʭʫʻ ʚʠʨʦʙʥʠʢʽʚ ʦʥʦʚʣʶʚʘʪʠ ʡ 

ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ ʜʠʟʘʡʥ ʫʧʘʢʦʚʢʠ. ʅʘʧʨʠʢʣʘʜ, ʢʽʣʴʢʘ ʨʦʢʽʚ ʪʦʤʫ ʟôʷʚʠʣʘʩʷ ʤʦʜʘ 

ʘʢʮʝʥʪʫʚʘʪʠ ʫʚʘʛʫ ʥʘ ʪʦʤʫ, ʱʦ ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ ʥʝ ʤʽʩʪʷʪʴ ɻʄʆ. ɹʘʛʘʪʦ 

ʚʠʨʦʙʥʠʢʽʚ ʜʦʜʘʚʘʣʠ ʮʝʡ ʝʣʝʤʝʥʪ ʥʘ ʩʚʦʶ ʫʧʘʢʦʚʢʫ ʘʙʦ ʟʤʽʥʶʚʘʣʠ ʾʾ ʧʦʚʥʽʩʪʶ. 

ʇʨʦʚʝʩʪʠ ʨʝʙʨʝʥʜʠʥʛ ʫʧʘʢʦʚʢʠ: ʚʠʤʦʛʠ ʜʦ ʥʦʚʦʛʦ ʜʠʟʘʡʥʫ: 

ʆʨʠʛʽʥʘʣʴʥʽʩʪʴ. ɿʘ ʩʪʘʪʠʩʪʠʢʦʶ ʚʽʜ 30 ʜʦ 60% ʧʦʢʫʧʦʢ ʟʜʽʡʩʥʶʶʪʴʩʷ ʩʧʦʥʪʘʥʥʦ. 

ʊʘʢʽ ʨʽʰʝʥʥʷ ʫʭʚʘʣʶʶʪʴʩʷ ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘ ʨʘʭʫʥʦʢ ʪʦʛʦ, ʱʦ ʧʦʢʫʧʝʮʴ ʧʦʙʘʯʠʚ 

ʦʨʠʛʽʥʘʣʴʥʫ ʫʧʘʢʦʚʢʫ, ʱʦ ʚʠʨʽʟʥʷʻʪʴʩʷ ʩʝʨʝʜ ʘʥʘʣʦʛʽʯʥʠʭ. 

ɽʬʝʢʪʠʚʥʘ ʢʦʤʫʥʽʢʘʮʽʷ ʽʟ ʮʽʣʴʦʚʦʶ ʘʫʜʠʪʦʨʽʻʶ. ʈʽʟʥʽ ʩʝʛʤʝʥʪʠ ʩʧʦʞʠʚʘʯʽʚ ʧʦ-
ʨʽʟʥʦʤʫ ʦʙʠʨʘʶʪʴ ʧʨʦʜʫʢʪ. ʅʘʧʨʠʢʣʘʜ, ʤʦʣʦʜʫ ʘʫʜʠʪʦʨʽʶ ʧʨʠʚʘʙʣʶʶʪʴ ʜʠʥʘʤʽʯʥʽ 

ʝʣʝʤʝʥʪʠ ʪʘ ʷʩʢʨʘʚʽ ʢʦʣʴʦʨʠ, ʤʦʣʦʜʽ ʤʘʤʠ ʭʦʯʫʪʴ ʙʫʪʠ ʚʧʝʚʥʝʥʠʤʠ ʫ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ 

ʪʘ ʰʫʢʘʶʪʴ ʾʾ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʥʘ ʫʧʘʢʦʚʮʽ. 

ʇʨʦʩʪʦʪʘ. ɿʘʭʦʧʠʚʰʠʩʴ ʩʪʚʦʨʝʥʥʷʤ ʷʩʢʨʘʚʦʛʦ ʪʘ ʥʝʟʚʠʯʘʡʥʦʛʦ ʜʠʟʘʡʥʫ, ʥʝ ʚʘʨʪʦ 

ʟʘʙʫʚʘʪʠ, ʱʦ ʫʧʘʢʦʚʢʘ ʤʘʻ ʙʫʪʠ ʥʝ ʧʝʨʝʚʘʥʪʘʞʝʥʦʶ ʟʘʡʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. ɺʘʞʣʠʚʦ 

ʟʦʩʝʨʝʜʠʪʠ ʫʚʘʛʫ ʩʧʦʞʠʚʘʯʘ ʥʘ ʛʦʣʦʚʥʦʤʫ, ʛʘʨʤʦʥʽʡʥʦ ʧʽʜʢʨʝʩʣʠʚʰʠ ʧʝʨʝʚʘʛʠ 

ʧʨʦʜʫʢʪʫ. 

ʇʣʶʩʠ: ʦʩʫʯʘʩʥʝʥʥʷ, ʩʧʨʦʱʝʥʥʷ, ʨʦʟʛʦʣʦʩ. 

ʄʽʥʫʩʠ: ʚʠʪʨʘʪʠ, ʤʦʞʣʠʚʘ ʚʪʨʘʪʘ ʧʽʟʥʘʚʘʥʦʩʪʽ. 

ɺʠʩʥʦʚʦʢ. ʈʝʜʠʟʘʡʥ ʫʧʘʢʦʚʢʠ ï ʵʪʦ ʚʘʞʣʠʚʠʡ ʽʥʩʪʨʫʤʝʥʪ ʤʘʨʢʝʪʠʥʛʘ, ʷʢʠʡ  ʤʦʞʝ 

ʜʦʧʦʤʦʛʪʠ  ʙʨʝʥʜʫ ʜʦʩʷʛʪʠ ʩʚʦʻʾ ʤʝʪʠ.  
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ɿʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʭʫʜʦʞʥʴʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʧʘʢʦʚʘʥ ɹ
 

ɯʣʣʷ ʐʝʣʝʩʪ, ʄʠʢʦʣʘ ɼʝʩʠʢ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʋʧʘʢʦʚʢʘ ʻ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʤʘʨʢʝʪʠʥʛʫ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʥʝ ʪʽʣʴʢʠ 

ʟʘʭʠʱʘʻ ʧʨʦʜʫʢʪ, ʘʣʝ ʡ ʚʠʢʦʥʫʻ ʝʩʪʝʪʠʯʥʫ ʪʘ ʢʦʤʫʥʽʢʘʮʽʡʥʫ ʬʫʥʢʮʽʾ [1]. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɸʥʘʣʽʟ ʫʧʘʢʦʚʢʠ ʢʨʽʟʴ ʧʨʠʟʤʫ ʧʨʠʥʮʠʧʽʚ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʍʫʜʦʞʥʽʡ ʜʠʟʘʡʥ ʫʧʘʢʦʚʢʠ ʧʦʚʠʥʝʥ ʧʨʠʚʝʨʥʫʪʠ ʫʚʘʛʫ, 

ʩʪʚʦʨʠʪʠ ʧʦʟʠʪʠʚʥʠʡ ʝʤʦʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʽʟ ʧʨʦʜʫʢʪʦʤ ʪʘ ʜʦʧʦʤʦʛʪʠ ʩʧʦʞʠʚʘʯʘʤ 

ʟʨʦʙʠʪʠ ʚʠʙʽʨ. 

ʆʩʥʦʚʥʠʤ ʧʨʠʥʮʠʧʦʤ ʜʠʟʘʡʥʫ ʫʧʘʢʦʚʢʠ ʻ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ. ɼʠʟʘʡʥ ʫʧʘʢʦʚʢʠ 

ʧʦʚʠʥʝʥ ʚʨʘʭʦʚʫʚʘʪʠ ʾʾ ʦʩʥʦʚʥʫ ʬʫʥʢʮʽʶ - ʟʘʭʠʩʪ ʧʨʦʜʫʢʪʫ. ʆʬʦʨʤʣʝʥʥʷ ʧʦʚʠʥʥʦ 
ʚʽʜʧʦʚʽʜʘʪʠ ʬʦʨʤʽ, ʨʦʟʤʽʨʫ ʽ ʤʘʪʝʨʽʘʣʫ ʫʧʘʢʦʚʢʠ, ʱʦʙ ʥʝʶ ʙʫʣʦ ʟʨʫʯʥʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ. 

ʅʘʧʨʠʢʣʘʜ, ʫ ʣʝʛʢʽʡ ʽ ʧʨʦʟʦʨʽʡ ʫʧʘʢʦʚʮʽ ʜʣʷ ʭʣʽʙʘ ʚʠ ʤʦʞʝʪʝ ʙʘʯʠʪʠ ʧʨʦʜʫʢʪ, ʘ ʤʽʮʥʘ 

ʢʘʨʪʦʥʥʘ ʢʦʨʦʙʢʘ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʯʥʝ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

                
ʋʧʘʢʦʚʢʘ ʧʦʚʠʥʥʘ ʚʽʜʦʙʨʘʞʘʪʠ ʬʽʨʤʦʚʠʡ ʩʪʠʣʴ ʙʨʝʥʜʫ, ʪʘʢʠʡ ʷʢ ʣʦʛʦʪʠʧ, ʢʦʣʽʨ, 

ʰʨʠʬʪ ʪʘ ʽʥʰʽ ʝʣʝʤʝʥʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ. ʎʝ ʩʪʚʦʨʶʻ ʟʚ'ʷʟʦʢ ʤʽʞ ʧʨʦʜʫʢʪʦʤ ʽ 

ʚʠʨʦʙʥʠʢʦʤ, ʚʠʜʽʣʷʶʯʠ ʡʦʛʦ ʥʘ ʪʣʽ ʢʦʥʢʫʨʝʥʪʽʚ. ʅʘʧʨʠʢʣʘʜ: ʯʝʨʚʦʥʦ-ʙʽʣʘ ʫʧʘʢʦʚʢʘ 
Coca-Cola ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʙʨʝʥʜʦʤ ʥʘʚʽʪʴ ʙʝʟ ʪʝʢʩʪʫ. 

ɯʥʬʦʨʤʘʮʽʷ ʥʘ ʫʧʘʢʦʚʮʽ ʧʦʚʠʥʥʘ ʙʫʪʠ ʯʽʪʢʦʶ, ʟʨʦʟʫʤʽʣʦʶ ʽ ʯʠʪʘʙʝʣʴʥʦʶ. ɺʘʞʣʠʚʦ 

ʫʥʠʢʥʫʪʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʪʝʢʩʪʦʤ ʽ ʥʝʧʦʪʨʽʙʥʠʤʠ ʜʝʢʦʨʘʪʠʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʱʦʙ 

ʧʦʢʫʧʝʮʴ ʰʚʠʜʢʦ ʦʪʨʠʤʘʚ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ. 

ʅʘʧʨʠʢʣʘʜ, ʥʘʟʚʘ, ʩʢʣʘʜ, ʚʘʛʘ, ʪʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ ʪʘ ʽʥʰʽ ʚʘʞʣʠʚʽ ʜʘʥʽ ʟʘʟʚʠʯʘʡ 

ʚʢʘʟʫʶʪʴʩʷ ʥʘ ʫʧʘʢʦʚʮʽ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. 

ʂʦʣʴʦʨʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʩʪʚʦʨʝʥʥʽ ʧʝʨʰʦʛʦ ʚʨʘʞʝʥʥʷ ʧʨʦ ʧʨʦʜʫʢʪ. 

ɺʦʥʠ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʧʝʚʥʽ ʝʤʦʮʽʾ ʪʘ ʘʩʦʮʽʘʮʽʾ. 

ʅʘ ʫʧʘʢʦʚʮʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʯʽʪʢʦ ʚʢʘʟʘʥʽ ʚʘʞʣʠʚʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʧʨʦʜʫʢʪ: 

ʧʨʠʟʥʘʯʝʥʥʷ, ʽʥʛʨʝʜʽʻʥʪʠ, ʽʥʩʪʨʫʢʮʽʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʤʽʩʮʝ ʚʠʨʦʙʥʠʮʪʚʘ.  

ɽʣʝʤʝʥʪʠ ʜʠʟʘʡʥʫ, ʪʘʢʽ ʷʢ ʽʣʶʩʪʨʘʮʽʾ, ʬʦʪʦʛʨʘʬʽʾ ʪʘ ʜʝʢʦʨʘʪʠʚʥʽ ʝʣʝʤʝʥʪʠ, 

ʜʦʧʦʤʦʞʫʪʴ ʧʽʜʢʨʝʩʣʠʪʠ ʪʦʚʘʨ ʥʘ ʧʦʣʠʮʷʭ ʤʘʛʘʟʠʥʽʚ ʟʘ ʨʘʭʫʥʦʢ ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʴʥʠʭ 
ʘʢʮʝʥʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʟʦʙʨʘʞʝʥʥʷ ʩʦʢʦʚʠʪʠʭ ʬʨʫʢʪʽʚ ʥʘ ʫʧʘʢʦʚʮʽ ʩʦʢʫ ʩʪʚʦʨʶʻ ʫ 

ʩʧʦʞʠʚʘʯʽʚ ʚʽʜʯʫʪʪʷ ʩʚʽʞʦʩʪʽ ʽ ʥʘʪʫʨʘʣʴʥʦʩʪʽ. 

ʋʧʘʢʦʚʢʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʛʘʨʤʦʥʽʡʥʦʶ ʽ ʚʽʜʧʦʚʽʜʘʪʠ ʦʯʽʢʫʚʘʥʥʷʤ 

ʎɸ. ɼʣʷ ʪʦʚʘʨʽʚ ʧʨʝʤʽʫʤ-ʢʣʘʩʫ ʚʘʞʣʠʚʠʡ ʝʣʝʛʘʥʪʥʠʡ ʽ 

ʤʽʥʽʤʘʣʽʩʪʠʯʥʠʡ ʜʠʟʘʡʥ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʜʠʪʷʯʽ ʪʦʚʘʨʠ ʤʦʞʫʪʴ ʤʘʪʠ 

ʷʩʢʨʘʚʠʡ ʽ ʞʠʪʪʻʨʘʜʽʩʥʠʡ ʜʠʟʘʡʥ. ʇʨʠʢʣʘʜ: ʢʦʨʦʙʢʠ ʜʣʷ ʜʦʨʦʛʠʭ 

ʛʦʜʠʥʥʠʢʽʚ ʯʘʩʪʦ ʜʝʢʦʨʫʶʪʴ ʫ ʩʪʨʠʤʘʥʠʭ ʪʦʥʘʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʠʩʥʝʥʥʷ ʘʙʦ 

ʣʘʢʫʚʘʥʥʷ. 

ɺʠʩʥʦʚʦʢ. ʍʫʜʦʞʥʻ ʦʬʦʨʤʣʝʥʥʷ ʧʘʢʦʚʘʥʥʷ- ʮʝ ʩʢʣʘʜʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʧʦʻʜʥʫʻ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ, ʝʩʪʝʪʠʢʫ ʪʘ ʤʘʨʢʝʪʠʥʛʦʚʽ ʩʪʨʘʪʝʛʽʾ. 
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ʉʪʚʦʨʝʥʥʷ ʦʙôʻʤʥʦ-ʧʨʦʩʪʦʨʦʚʦʾ ʢʦʤʧʦʟʠʮʽʾ ʥʘ ʧʦʚʝʨʭʥʽ ʧʘʢʦʚʘʥʥʷ ʤʝʪʦʜʘʤʠ 

ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ 

 

ʉʪʘʥʽʩʣʘʚ ʐʝʨʩʪʶʢ, ʖʨʽʡ ɼʦʣʦʤʘʢʽʥ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 
 

ɺʩʪʫʧ. ʋʧʘʢʦʚʢʘ ʧʦʚʠʥʥʘ ʚʽʜʦʙʨʘʞʘʪʠ ʬʽʨʤʦʚʠʡ ʩʪʠʣʴ ʙʨʝʥʜʫ ʪʘ ʤʘʪʠ ʝʣʝʤʝʥʪʠ 
ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʢʦʤʧʦʟʠʮʽʷ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʫʧʘʢʦʚʮʽ ʧʦʚʠʥʥʘ ʩʪʚʦʨʶʚʘʪʠ ʟʚ'ʷʟʦʢ 
ʚʽʜ ʧʨʦʜʫʢʪʫ ʜʦ ʩʧʦʞʠʚʘʯʘ, ʚʠʜʽʣʷʶʯʠ ʡʦʛʦ ʥʘ ʪʣʽ ʢʦʥʢʫʨʝʥʪʽʚ. 
ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ: ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʡ ʜʠʟʘʡʥʫ ʧʘʢʫʚʘʥʴ. 
ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʩʦʙʣʠʚʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʦʙôʻʤʥʦ-ʧʨʦʩʪʦʨʦʚʦʾ ʢʦʤʧʦʟʠʮʽʾ ʥʘ 

ʧʘʢʦʚʘʥʥʽ ʚʢʣʶʯʘʶʪʴ:  
1. ʋʨʘʭʫʚʘʥʥʷ ʬʦʨʤʠ ʧʘʢʦʚʘʥʥʷ (ʢʦʨʦʙʢʘ, ʧʣʷʰʢʘ, ʧʘʢʝʪ) ʽ ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ.  
2. ɺʽʟʫʘʣʴʥʘ ʽʻʨʘʨʭʽʷ: ʂʣʶʯʦʚʽ ʝʣʝʤʝʥʪʠ (ʣʦʛʦʪʠʧ, ʥʘʟʚʘ, ʽʥʬʦʨʤʘʮʽʷ) ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʪʘʢ, ʱʦʙ 
ʰʚʠʜʢʦ ʧʨʠʚʝʨʥʫʪʠ ʫʚʘʛʫ.  
3. ɻʨʘ ʽʟ ʧʨʦʩʪʦʨʦʤ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʣʴʦʨʽʚ, ʪʝʢʩʪʫʨ ʽ ʪʽʥʝʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʣʶʟʽʾ ʛʣʠʙʠʥʠ ʯʠ 
ʦʙôʻʤʫ.  
4. ʊʠʧʦʛʨʘʬʽʢʘ: ʐʨʠʬʪʠ ʤʘʶʪʴ ʙʫʪʠ ʯʠʪʘʙʝʣʴʥʠʤʠ ʡ ʛʘʨʤʦʥʽʡʥʦ ʚʧʠʩʫʚʘʪʠʩʷ ʚ ʟʘʛʘʣʴʥʫ 
ʢʦʤʧʦʟʠʮʽʶ.  

5. ɯʥʪʝʨʘʢʪʠʚʥʽʩʪʴ: ɯʥʦʜʽ ʜʠʟʘʡʥ ʚʢʣʶʯʘʻ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʟʤʽʥʶʶʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʢʫʪʘ ʦʛʣʷʜʫ ʘʙʦ 
ʜʦʪʠʢʽʚ.  
6. ʇʘʢʦʚʘʥʥʷ ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʙʨʝʥʜʦʚʽʡ ʘʡʜʝʥʪʠʮʽ. ʎʝʡ ʧʽʜʭʽʜ ʨʦʙʠʪʴ ʧʘʢʫʚʘʥʥʷ ʝʩʪʝʪʠʯʥʦ 
ʧʨʠʚʘʙʣʠʚʠʤ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʽ ʪʘʢʠʤ, ʱʦ ʣʝʛʢʦ ʟʘʧʘʤôʷʪʦʚʫʻʪʴʩʷ.  
7. ɯʥʬʦʨʤʘʮʽʷ ʥʘ ʧʘʢʫʚʘʥʥʽ. ʁʦʛʦ ʨʦʣʴ ʽ ʥʦʨʤʘʪʠʚʥʽʩʪʴ. ɯʥʬʦʨʤʘʮʽʷ ʥʘ ʧʘʢʫʚʘʥʥʽ ʚʠʢʦʥʫʻ 
ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʩʧʦʞʠʚʘʥʥʽ ʧʨʦʜʫʢʪʫ, ʜʦʧʦʤʘʛʘʶʯʠ ʧʦʢʫʧʮʶ ʟʨʦʙʠʪʠ ʩʚʽʜʦʤʠʡ ʚʠʙʽʨ ʽ 
ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʥʦʨʤʘʪʠʚʥʠʤ ʚʠʤʦʛʘʤ.  
ʈʦʣʴ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʧʘʢʫʚʘʥʥʽ:  

1. ɯʥʬʦʨʤʘʪʠʚʥʘ: ʇʘʢʫʚʘʥʥʷ ʧʦʚʽʜʦʤʣʷʻ ʩʧʦʞʠʚʘʯʝʚʽ ʧʨʦ ʥʘʟʚʫ ʧʨʦʜʫʢʪʫ, ʩʢʣʘʜ, ʪʝʨʤʽʥ 

ʧʨʠʜʘʪʥʦʩʪʽ, ʚʘʛʫ ʘʙʦ ʦʙôʻʤ, ʫʤʦʚʠ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ.  
2. ʄʘʨʢʝʪʠʥʛʦʚʘ: ɽʪʠʢʝʪʢʘ ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʧʦʢʫʧʮʽʚ ʯʝʨʝʟ ʜʠʟʘʡʥ, ʙʨʝʥʜʠʥʛ ʽ ʨʝʢʣʘʤʥʽ ʧʦʩʠʣʠ.  
3. ʖʨʠʜʠʯʥʘ ʯʘʩʪʠʥʘ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʩʪʘʥʜʘʨʪʘʤ ʟʘʢʦʥʦʜʘʚʩʪʚʘ (ʭʘʨʯʦʚʽ, ʢʦʩʤʝʪʠʯʥʽ ʯʠ 
ʬʘʨʤʘʮʝʚʪʠʯʥʽ ʧʨʦʜʫʢʪʠ ʤʘʶʪʴ ʢʦʥʢʨʝʪʥʽ ʚʠʤʦʛʠ ʜʦ ʤʘʨʢʫʚʘʥʥʷ).  
4. ɽʢʦʣʦʛʽʯʥʘ: ɼʦʜʘʪʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʝʨʝʨʦʙʢʫ ʧʘʢʦʚʘʥʥʷ ʘʙʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ 
ʤʘʪʝʨʽʘʣʽʚ. ʅʦʨʤʘʪʠʚʥʽ ʚʠʤʦʛʠ: ɿʘʣʝʞʥʦ ʚʽʜ ʢʨʘʾʥʠ, ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʨʝʛʫʣʶʻ, ʷʢʘ ʽʥʬʦʨʤʘʮʽʷ 
ʦʙʦʚôʷʟʢʦʚʘ ʥʘ ʧʘʢʫʚʘʥʥʽ. ɺ ʋʢʨʘʾʥʽ ʮʝ ʨʝʛʫʣʶʻʪʴʩʷ ʟʘʢʦʥʘʤʠ ʧʨʦ ʟʘʭʠʩʪ ʧʨʘʚ ʩʧʦʞʠʚʘʯʽʚ ʪʘ 
ʪʝʭʥʽʯʥʠʤʠ ʨʝʛʣʘʤʝʥʪʘʤʠ. ʆʩʥʦʚʥʽ ʚʠʤʦʛʠ: Å ʅʘʟʚʘ ʧʨʦʜʫʢʪʫ. Å ʉʢʣʘʜ (ʽʥʛʨʝʜʽʻʥʪʠ ʟʘ ʩʧʘʜʘʥʥʷʤ 

ʚʘʛʠ, ʘʣʝʨʛʝʥʠ). Å ɽʥʝʨʛʝʪʠʯʥʘ ʮʽʥʥʽʩʪʴ ʪʘ ʭʘʨʯʦʚʘ ʽʥʬʦʨʤʘʮʽʷ. Å ʊʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ (ʜʘʪʠ 
çʚʠʢʦʨʠʩʪʘʪʠ ʜʦè ʘʙʦ çʢʨʘʱʝ ʩʧʦʞʠʪʠ ʜʦè). Å ʋʤʦʚʠ ʟʙʝʨʽʛʘʥʥʷ. Å ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʠʨʦʙʥʠʢʘ 
(ʥʘʟʚʘ, ʘʜʨʝʩʘ, ʢʦʥʪʘʢʪ). Å ʐʪʨʠʭ-ʢʦʜ ʽ ʟʥʘʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʪʘʥʜʘʨʪʘʤ (ʥʘʧʨʠʢʣʘʜ, CE ʚ ɭʉ). 
ʇʨʠʢʣʘʜʠ: 1.ʄʦʣʦʢʦ (ʊʄ ñʗʛʦʪʠʥʩʴʢʝò): Å ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʞʠʨʥʽʩʪʴ (%). Å ʊʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ. 
Å ʋʤʦʚʠ ʟʙʝʨʽʛʘʥʥʷ: ç+2Áʉ ʜʦ +6Áʉè. 4 2. ʐʦʢʦʣʘʜ (Milka): Å ʉʢʣʘʜ: ʮʫʢʦʨ, ʢʘʢʘʦ-ʤʘʩʣʦ, ʩʫʭʝ 
ʤʦʣʦʢʦ. Å ʂʘʣʦʨʽʡʥʽʩʪʴ: 532 ʢʢʘʣ ʥʘ 100 ʛ. Å ɸʣʝʨʛʝʥʠ: ʤʽʩʪʠʪʴ ʤʦʣʦʢʦ, ʛʦʨʽʭʠ. Å ɼʘʪʘ 
ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ çʢʨʘʱʝ ʩʧʦʞʠʪʠ ʜʦè. ʏʽʪʢʝ ʪʘ ʟʨʦʟʫʤʽʣʝ ʤʘʨʢʫʚʘʥʥʷ ʥʝ ʣʠʰʝ ʜʦʧʦʤʘʛʘʻ 
ʩʧʦʞʠʚʘʯʘʤ, ʘʣʝ ʡ ʟʘʭʠʱʘʻ ʧʨʘʚʘ ʚʠʨʦʙʥʠʢʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʨʦʟʦʨʽʩʪʴ ʽ ʜʦʚʽʨʫ ʜʦ ʧʨʦʜʫʢʪʫ. 

 

ʃʽʪʝʨʘʪʫʨʘ.  
1. ʉʠʥʻʧʫʧʦʚʘ ʅ. ʂʦʤʧʦʟʠʮʽʷ: ʊʦʪʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ. ʂʠʾʚ: ArtHuss, 2019. ï 240 ʩ. 
2. ʋʨʩʫ, ʅ. ʊʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʢʦʤʧʦʟʠʮʽʾ: ʥʘʚʯ. ïʤʝʪʦʜ. ʧʦʩʽʙ. ʜʣʷ ʩʪʫʜ. ɺʅɿ / ʅ. ʋʨʩʫ, ɯ. ɻʫʮʫʣ; 
ï ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ: ɸʢʩʽʦʤʘ, 2018. ï 165 ʩ 



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 
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ɺʠʤʦʛʠ ʜʦ ʛʨʘʬʽʯʥʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʧʘʢʫʚʘʥʥʷ 

 

ɺʘʣʝʨʽʡ ʇʦʣʽʱʫʢ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 
ɺʩʪʫʧ. ʈʦʟʨʦʙʢʘ ʫʧʘʢʦʚʢʠ ï ʩʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʦʚʦʾ ʢʦʥʢʫʨʝʥʪʥʦʾ ʧʝʨʝʚʘʛʠ ʪʦʚʘʨʫ ʽ ʷʩʢʨʘʚʦʾ 

ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʘʥʘʣʦʛʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. ʎʝ ʚʠʙʽʨ ʢʦʣʴʦʨʦʚʦʾ ʛʘʤʠ, ʤʘʪʝʨʽʘʣʫ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʬʦʨʤʠ 
ʪʘʨʠ, ʨʦʟʨʦʙʢʘ ʢʦʥʮʝʧʮʽʾ ʾʾ ʦʬʦʨʤʣʝʥʥʷ, ʚʠʙʽʨ ʬʽʨʤʦʚʦʛʦ ʰʨʠʬʪʫ, ʟʘʢʣʘʜʢʘ ʚ ʜʠʟʘʡʥ ʧʝʚʥʦʾ 
ʝʤʦʮʽʾ ʘʙʦ ʚʨʘʞʝʥʥʷ, ʷʢʽ ʪʦʚʘʨ ʧʦʚʠʥʝʥ ʧʝʨʝʜʘʪʠ ʩʧʦʞʠʚʘʯʝʚʽ [1]. 
ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ: ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʡ ʜʠʟʘʡʥʫ ʧʘʢʫʚʘʥʴ. 
ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʈʦʟʨʦʙʢʘ ʜʠʟʘʡʥʫ ʫʧʘʢʦʚʢʠ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ 

ʧʨʠʟʥʘʯʝʥʥʶ ʽ ʥʘʩʪʫʧʥʠʤ ʚʠʤʦʛʘʤ: 
Å ʇʨʠʚʘʙʣʠʚʽʩʪʴ. ʂʨʘʩʠʚʘ ʽ ʷʢʽʩʥʘ ʫʧʘʢʦʚʢʘ ʫ ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ, ʩʧʨʠʷʻ ʢʫʧʽʚʣʽ 

ʪʦʚʘʨʫ. 
Å ʊʘʢʪʠʣʴʥʠʡ ʚʽʜʛʫʢ. ʄʘʪʝʨʽʘʣ ʜʣʷ ʪʘʨʠ, ʾʾ ʛʘʙʘʨʠʪʠ, ʷʢʽʩʪʴ ʜʨʫʢʫ. 
Å ɽʤʦʮʽʡʥʠʡ ʚʽʜʛʫʢ. ʋʧʘʢʦʚʢʘ ʧʦʚʠʥʥʘ ʜʘʨʫʚʘʪʠ ʩʧʦʞʠʚʘʯʝʚʽ ʧʦʟʠʪʠʚʥʽ ʝʤʦʮʽʾ ʪʘ ʚʠʢʣʠʢʘʪʠ 

ʪʽʣʴʢʠ ʧʦʟʠʪʠʚʥʽ ʘʩʦʮʽʘʮʽʾ, ʪʘʢʘ çʪʘʨʘè ʩʪʚʦʨʶʻ ʤʽʮʥʠʡ ʝʤʦʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʩʧʦʞʠʚʘʯʘ ʟ ʙʨʝʥʜʦʤ. 
Å ʌʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ. ʋʧʘʢʦʚʢʘ ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʾ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ï ʟʙʝʨʽʛʘʪʠ ʪʦʚʘʨ ʽ 

ʧʝʨʝʰʢʦʜʞʘʪʠ ʤʝʭʘʥʽʯʥʦʤʫ ʚʧʣʠʚʫ. 

Å ʌʽʨʤʦʚʠʡ ʩʪʠʣʴ. ɼʠʟʘʡʥ ʧʦʚʠʥʝʥ ʙʫʪʠ ʫʟʛʦʜʞʝʥʠʡ ʽʟ ʟʘʛʘʣʴʥʦʶ ʽʜʝʻʶ ʙʨʝʥʜʫ ʽ ʬʽʨʤʦʚʠʤ 
ʩʪʠʣʝʤ ʢʦʤʧʘʥʽʾ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʽʜʚʠʱʫʻ ʚʧʽʟʥʘʚʘʥʽʩʪʴ ʙʨʝʥʜʫ. 
ɿʘʛʘʣʴʥʽ ʚʠʤʦʛʠ ʫ ʩʚʦʶ ʯʝʨʛʫ ʤʦʞʥʘ ʫʤʦʚʥʦ ʨʦʟʜʽʣʠʪʠ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ, ʪʝʭʥʦʣʦʛʽʯʥʽ ʽ 

ʩʧʦʞʠʚʯʽ. 
ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʤʦʛʠ ʦʙʫʤʦʚʣʶʶʪʴ ʟʙʝʨʝʞʝʥʽʩʪʴ ʫʧʘʢʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ. ɺʦʥʠ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʾʾ ʟʘʭʠʩʪ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ ʚʧʣʠʚʽʚ (ʤʽʮʥʽʩʪʴ, ʝʣʘʩʪʠʯʥʽʩʪʴ ʪʘ ʽʥ.) ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ 
(ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ, ʩʚʽʪʣʦ, ʢʠʩʝʥʴ ʪʘ ʽʥ.). 
ʊʝʭʥʦʣʦʛʽʯʥʽ ʚʠʤʦʛʠ ʦʙʫʤʦʚʣʶʶʪʴ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ ʽ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ, ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʬʘʩʫʚʘʥʥʷ 

ʽ ʟʘʢʫʧʦʨʶʚʘʥʥʷ; ʤʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʨʦʟʤʽʨʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ 
ʢʦʤʧʘʢʪʥʽʩʪʴ ʪʘ ʽʥ. 
ʉʧʦʞʠʚʯʽ ʚʠʤʦʛʠ ʦʙʫʤʦʚʣʶʶʪʴ ʟʙʫʪ ʧʨʦʜʫʢʮʽʾ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʋʧʘʢʦʚʢʘ ʧʦʚʠʥʥʘ ʣʝʛʢʦ ʚʽʜʢʨʠʚʘʪʠʩʴ ʽ ʟʘʢʨʠʚʘʪʠʩʴ, ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʪʷʛʥʝʥʥʷ 
ʚʤʽʩʪʫ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʡʦʛʦ ʘʛʨʝʛʘʪʥʦʛʦ ʩʪʘʥʫ, ʧʦ ʤʦʞʣʠʚʦʩʪʽ, ʚʦʣʦʜʽʪʠ ʢʦʥʪʨʦʣʝʤ ʧʝʨʰʦʛʦ 
ʚʽʜʢʨʠʚʘʥʥʷ, ʙʫʪʠ ʧʨʠʚʘʙʣʠʚʦʶ ʪʘ ʽʥʬʦʨʤʘʪʠʚʥʦʶ. 
ʉʧʝʮʽʘʣʴʥʽ ʚʠʤʦʛʠ ʦʙʫʤʦʚʣʶʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʪʘʨʽ, ʟʘʢʫʧʦʨʶʚʘʣʴʥʠʤ 

ʟʘʩʦʙʘʤ ʪʘ ʧʘʢʫʚʘʣʴʥʠʤ ʤʘʪʝʨʽʘʣʘʤ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʚʠʜʽʚ ʧʘʢʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ. ɺʦʥʠ ʧʦʚʠʥʥʽ 

ʚʦʣʦʜʽʪʠ ʭʽʤʽʯʥʦʶ ʩʪʽʡʢʽʩʪʶ, ʭʽʤʽʯʥʦʶ ʽ ʪʦʢʩʠʯʥʦʶ ʽʥʜʠʬʝʨʝʥʪʥʽʩʪʶ, ʥʝʧʨʦʥʠʢʥʽʩʪʶ ʜʣʷ 
ʤ̔ ʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʛʘʟʽʚ ʽ ʧʘʨʽʚ; ʥʝ ʧʦʚʠʥʥʽ ʥʘʜʘʚʘʪʠ ʣʽʢʘʨʩʴʢʠʤ ʟʘʩʦʙʘʤ ʩʪʦʨʦʥʥʴʦʛʦ ʩʤʘʢʫ ʽ 
ʟʘʧʘʭʫ; ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʧʨʠ ʟʘʢʫʧʦʨʶʚʘʥʥʽ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʪʷʛʥʝʥʥʷ ʦʢʨʝʤʠʭ 
ʧʦʨʮʽʡ ʚʤʽʩʪʫ ʙʝʟ ʟʘʙʨʫʜʥʝʥʥʷ ʟʘʣʠʰʢʽʚ; ʤʘʪʠ ʩʧʨʦʤʦʞʥʽʩʪʴ ʜʦ ʩʪʝʨʠʣʽʟʘʮʽʾ; ʙʫʪʠ ʩʪʽʡʢʠʤʠ ʜʦ 
ʤʠʶʯʠʭ ʟʘʩʦʙʽʚ, ʜʦʟʚʦʣʝʥʠʭ ʄʆɿ ʋʢʨʘʾʥʠ ʪʘ ʽʥ. 
ʉʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʽ ʚʠʤʦʛʠ. ɻʽʛʽʻʥʽʯʥʘ ʦʮʽʥʢʘ ʧʦʣʽʤʝʨʥʠʭ ʪʘ ʽʥʰʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʭ ʽ ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɼʦʪʨʠʤʘʥʥʷ 
ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʚʠʤʦʛ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ, ʷʢʱʦ ʤʘʪʝʨʽʘʣ ʫʧʘʢʦʚʢʠ ʥʝ ʟʤʽʥʶʻ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, 

ʧʨʦʪʠʩʪʦʾʪʴ ʩʪʘʨʽʥʥʶ, ʥʝ ʩʪʫʧʘʻ ʚ ʭʽʤʽʯʥʽ ʨʝʘʢʮʽʾ ʟ ʧʨʦʜʫʢʮʽʻʶ ʽ ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʾʾ ʚʧʣʠʚʫ. 
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ʄʝʪʦʜʠ ʢʝʨʫʚʘʥʥʷ ʧʦʛʣʷʜʦʤ ʫ ʚʽʟʫʘʣʴʥʦʤʫ ʜʠʟʘʡʥʽ. 

 

ɸʥʥʘ ʈʫʱʘʢ, ʉʝʨʛʽʡ ʂʘʜʦʤʩʴʢʠʡ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 
ɺʩʪʫʧ. ɻʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʢʝʨʫʻ ʧʦʛʣʷʜʦʤ ʯʝʨʝʟ ʢʦʤʧʦʟʠʮʽʡʥʽ ʝʣʝʤʝʥʪʠ: ʥʘʧʨʷʤʦʢ ʣʽʥʽʡ, 

ʧʨʽʦʨʠʪʝʪ ʢʦʣʴʦʨʽʚ, ʨʦʟʤʽʱʝʥʥʷ ʢʣʶʯʦʚʠʭ ʦʙ'ʻʢʪʽʚ. 
ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʩʠʭʦʣʦʛʽʾ ʟʦʨʦʚʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʣʶʜʠʥʠ. 
ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʙʣʘʩʪʴ, ʷʢʘ ʚʠʜʽʣʷʻʪʴʩʷ ʥʘ ʟʘʛʘʣʴʥʦʤʫ ʪʣʽ ʽ ʧʨʠʚʝʨʪʘʻ ʜʦ ʩʝʙʝ 

ʫʚʘʛʫ, ʥʘʟʠʚʘʻʪʴʩʷ ʬʦʢʫʩʦʤ, ʘʙʦ ʮʝʥʪʨʦʤ ʫʚʘʛʠ. ʌʦʢʫʩ ʫʚʘʛʠ ʤʦʞʝ ʙʫʪʠ ʦʜʥʠʤ ʝʣʝʤʝʥʪʦʤ, ʘ 
ʤʦʞʝ ʷʚʣʷʪʠ ʩʦʙʦʶ ʩʫʢʫʧʥʽʩʪʴ ʢʽʣʴʢʦʭ ʝʣʝʤʝʥʪʽʚ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʜʦʩʠʪʴ ʙʣʠʟʴʢʦ, ʱʦʙ 

ʩʧʨʠʡʤʘʪʠʩʷ ʷʢ ʻʜʠʥʝ ʮʽʣʝ. ʗʢʱʦ ʚ ʢʦʤʧʦʟʠʮʽʾ ʧʨʠʩʫʪʥʽ ʢʽʣʴʢʘ ʬʦʢʫʩʽʚ ʫʚʘʛʠ, ʾʭ ʩʣʽʜ 
ʚʠʙʫʜʦʚʫʚʘʪʠ ʚ ʽʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ, ʱʦʙ ʥʘ ʢʦʞʥʦʤʫ ʨʽʚʥʽ ʚʦʥʠ ʩʧʨʠʡʤʘʣʠʩʷ ʛʣʷʜʘʯʝʤ 
ʧʦʩʣʽʜʦʚʥʦ, ʘ ʥʝ ʦʜʥʦʯʘʩʥʦ. ɽʣʝʤʝʥʪʠ ʟʦʙʨʘʞʝʥʥʷ, ʟʘ ʷʢʠʤʠ ʣʶʜʠʥʘ ʥʘʡʯʘʩʪʽʰʝ ʢʦʚʟʘʻ 
ʧʦʛʣʷʜʦʤ, ʻ ʩʤʠʩʣʦʚʠʤʠ (ʟʤʽʩʪʦʚʥʠʤʠ) ʮʝʥʪʨʘʤʠ. 
ɹʫʜʴ-ʷʢʝ ʟʦʙʨʘʞʝʥʥʷ ʘʙʦ ʦʙ'ʻʢʪ ï (ʚ ʟʘʛʘʣʴʥʦʤʫ, ʪʝ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʥʘʩ ʧʝʨʝʜ ʦʯʠʤʘ) 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʪʘʣʝʡ. ɿʘ ʜʘʥʠʤʠ ʬʽʟʽʦʣʦʛʽʚ, ʧʨʠ ʨʦʟʛʣʷʜʘʥʥʽ ʦʙ'ʻʢʪʽʚ ʟʽʥʠʮʷ ʚʝʩʴ ʯʘʩ ʨʫʭʘʻʪʴʩʷ 
ʧʦ ʩʢʣʘʜʥʠʭ ʪʨʘʻʢʪʦʨʽʷʭ. ʆʢʦ ʚʣʘʰʪʦʚʘʥʦ ʪʘʢ, ʱʦ ʟʘ ʦʜʠʥ ʨʘʟ ʜʦʟʚʦʣʷʻ ʨʦʟʧʽʟʥʘʪʠ ʪʽʣʴʢʠ ʦʜʠʥ 
ʦʙʨʘʟ, ʧʦʪʽʤ ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʥʘʩʪʫʧʥʦʛʦ. ʇʨʠ ʟʥʘʡʦʤʩʪʚʽ ʟ ʦʙ'ʻʢʪʦʤ ʚʦʥʦ ʷʢ ʙʠ ʦʙʤʘʮʫʻ ʡʦʛʦ 

ʧʦʛʣʷʜʦʤ. ʆʯʽ ʥʝ ʦʙʚʦʜʷʪʴ ʢʦʥʪʫʨʠ ʧʨʝʜʤʝʪʽʚ, ʘ ʧʝʨʝʩʢʘʢʫʶʪʴ ʚʽʜ ʦʜʥʽʻʾ ʯʘʩʪʠʥʠ ʟʦʙʨʘʞʝʥʥʷ ʜʦ 
ʽʥʰʦʛʦ, ʽʥʦʜʽ ʢʽʣʴʢʘ ʨʘʟʽʚ ʧʦʚʪʦʨʶʶʯʠ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʰʣʷʭ.  

ʅʘ ʙʫʜʴ-ʷʢʠʡ ʢʘʨʪʠʥʽ ʩʝʨʝʜ ʙʝʟʣʽʯʽ ʧʨʝʜʤʝʪʽʚ ʛʣʷʜʘʯ ʰʫʢʘʻ ʽ ʧʨʠʜʽʣʷʻ ʦʩʥʦʚʥʫ ʫʚʘʛʫ 
ʟʦʙʨʘʞʝʥʥʶ ʣʶʜʠʥʠ ʘʙʦ ʪʚʘʨʠʥʠ. ʆʩʦʙʠ ʣʶʜʝʡ ʥʘ ʢʘʨʪʠʥʽ ʟʥʘʯʘʪʴ ʜʣʷ ʛʣʷʜʘʯʘ ʙʽʣʴʰʝ, ʥʽʞ 
ʬʽʛʫʨʠ, ʘ ʛʦʣʦʚʥʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʬʽʢʩʫʶʪʴʩʷ ʥʘ ʦʙʣʠʯʯʽ ï ʦʯʽ, ʥʽʩ, ʛʫʙʠ. ʊʦʯʢʠ, ʚ ʷʢʠʭ ʧʨʠ 
ʨʦʟʛʣʷʜʘʥʥʽ ʟʦʙʨʘʞʝʥʥʷ ʟʽʥʠʮʷ ʟʫʧʠʥʷʻʪʴʩʷ ʽ ʟʤʽʥʶʻ ʥʘʧʨʷʤʦʢ, ʻ ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʮʽʡʥʦ 
ʚʘʞʣʠʚʠʤʠ. ɼʣʷ ʚʧʽʟʥʘʥʥʷ ʬʽʛʫʨʠ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʪʦʯʢʠ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʨʠʚʠʟʥʠ ʾʾ 
ʢʦʥʪʫʨʫ. ʈʽʟʢʽ ʟʣʘʤʠ ʣʽʥʽʡ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʭʫʜʦʞʥʠʢʘʤʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʙʽʣʴʰʦʾ 
ʚʠʨʘʟʥʦʩʪʽ, ʜʣʷ ʩʪʠʣʽʟʘʮʽʾ ʟʦʙʨʘʞʝʥʴ. ʎʝʡ ʧʨʠʡʦʤ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʚ ʥʘʨʦʜʥʽʡ ʪʚʦʨʯʦʩʪʽ ʧʨʠ 

ʚʠʰʠʚʮʽ ʭʨʝʩʪʦʤ ʽ ʚ ʢʠʣʠʤʦʚʠʭ ʤʘʣʶʥʢʘʭ, ʥʘ ʥʴʦʤʫ ʙʫʜʫʚʘʣʠ ʩʚʦʾ ʨʦʙʦʪʠ ʢʫʙʽʩʪʠ, ʟʘ ʪʘʢʠʤ ʞʝ 
ʧʨʠʥʮʠʧʦʤ ʤʘʣʶʶʪʴʩʷ ʧʽʢʪʦʛʨʘʤʠ.  

ɺʽʟʫʘʣʴʥʘ ʽʻʨʘʨʭʽʷ ï ʮʝ ʤʝʪʦʜ ʫʧʦʨʷʜʢʫʚʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʜʠʟʘʡʥʽ ʟʘ ʨʽʚʥʝʤ 
ʚʘʞʣʠʚʦʩʪʽ. ʇʨʠʥʮʠʧ ʧʨʘʚʠʣʴʥʦʾ ʽʻʨʘʨʭʽʾ ʜʦʧʦʤʘʛʘʻ ʜʠʟʘʡʥʝʨʘʤ ʽ ʨʦʟʨʦʙʥʠʢʘʤ ʩʪʨʫʢʪʫʨʫʚʘʪʠ 
ʚʽʟʫʘʣʴʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʱʦʙ ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʛʣʠ ʣʝʛʢʦ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʥʘ ʩʘʡʪʽ, ʰʚʠʜʢʦ ʟʥʘʡʪʠ 
ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʟʨʦʟʫʤʽʪʠ ʚʤʽʩʪ. ʃʦʛʽʯʥʦ ʨʦʟʪʘʰʦʚʘʥʽ ʝʣʝʤʝʥʪʠ, ʘ ʪʘʢʦʞ ʾʭ ʢʦʣʽʨ, ʨʦʟʤʽʨ 
ʘʙʦ ʢʦʥʪʨʘʩʪ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʟʠʪʠʚʥʝ ʩʧʨʠʡʥʷʪʪʷ ʽ ʥʘʧʨʘʚʣʷʶʪʴ ʢʦʨʠʩʪʫʚʘʯʘ ʜʦ ʙʘʞʘʥʠʭ ʜʽʡ. 
ɯʻʨʘʨʭʽʷ ʧʝʨʝʜʙʘʯʘʻ ʦʨʛʘʥʽʟʘʮʽʶ ʚʤʽʩʪʫ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʩʧʨʷʤʦʚʫʚʘʪʠ ʫʚʘʛʫ ʛʣʷʜʘʯʘ ʥʘ 

ʥʘʡʚʘʞʣʠʚʽʰʫ ʽʥʬʦʨʤʘʮʽʶ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʨʘʩʪʫ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʢʦʣʴʦʨʽ, ʨʦʟʤʽʨʽ, ʬʦʨʤʽ, 
ʪʝʢʩʪʫʨʽ ʯʠ ʟʥʘʯʝʥʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʴʥʦʛʦ ʽʥʪʝʨʝʩʫ ʪʘ ʧʽʜʢʨʝʩʣʝʥʥʷ ʧʝʚʥʠʭ ʝʣʝʤʝʥʪʽʚ. 
ɼʦʜʘʚʰʠ ʢʦʥʪʨʘʩʪ ʫ ʩʚʽʡ ʜʠʟʘʡʥ, ʚʠ ʤʦʞʝʪʝ ʚʠʜʽʣʠʪʠ ʚʘʞʣʠʚʫ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʩʪʚʦʨʠʪʠ ʚʽʜʯʫʪʪʷ 
ʽʻʨʘʨʭʽʾ.  
ɺʠʩʥʦʚʦʢ. ʈʦʟʫʤʽʥʥʷ ʧʩʠʭʦʣʦʛʽʾ ʟʦʨʦʚʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʢʨʘʱʦʛʦ ʚʽʟʫʘʣʴʥʦʛʦ 

ʜʠʟʘʡʥʫ. 
 

ʃʽʪʝʨʘʪʫʨʘ 
1. R.L. Gregory Eye and Brain: the psychology of seeing Paperback World university library 

McGraw-Hill Book Company NEW YORK TORONTO 1978 ï 260p. 
2. Hubel David Y. Eye, brain and vision. Scientific American Library, 1988 - 240 ʨ.  
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ʈʦʣʴ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʫ ʦʬʦʨʤʣʝʥʥʽ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

 

ʐʝʣʝʩʪ ɯʣʣʷ, ʂʘʜʦʤʩʴʢʠʡ ʉʝʨʛʽʡ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 
ɺʩʪʫʧ. ɻʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʣʠʰʝ ʜʨʫʢʦʚʘʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʘʙʦ ʮʠʬʨʦʚʠʤʠ 

ʧʣʘʪʬʦʨʤʘʤʠ, ʜʣʷ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʽʥ ʛʨʘʻ ʥʝ ʤʝʥʰʫ ʨʦʣʴ. ɻɼ ʩʪʚʦʨʶʻ ʝʩʪʝʪʠʯʥʫ 
ʘʪʤʦʩʬʝʨʫ, ʧʽʜʚʠʱʫʻ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʧʨʦʩʪʦʨʫ ʽ ʬʦʨʤʫʻ ʧʝʚʥʽ ʝʤʦʮʽʡʥʽ ʚʨʘʞʝʥʥʷ ʫ 
ʢʦʨʠʩʪʫʚʘʯʽʚ. 
ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɸʥʘʣʽʟ ʦʪʦʯʫʶʯʦʛʦ ʩʚʽʪʫ ʢʨʽʟʴ ʧʨʠʟʤʫ ʩʦʮʽʘʣʴʥʦʾ ʧʩʠʭʦʣʦʛʽʾ. 
ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʠ ʦʬʦʨʤʣʝʥʽ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘʢʦʛʦ ʷʢ ʙʽʣʙʦʨʜʠ, 

ʤʫʨʘʣʠ, ʘʙʦ ʨʝʢʣʘʤʘ ʩʪʚʦʨʶʻʪʴʩʷ ʽʤʽʜʞ ʤʽʩʪʘ. ɺ ʛʨʦʤʘʜʩʴʢʠʭ ʤʽʩʮʷʭ, ʘʝʨʦʧʦʨʪʠ, ʚʦʢʟʘʣʠ, ʩʪʘʥʮʽʾ 
ʤʝʪʨʦ, ɻɼ ʜʦʧʦʤʘʛʘʻ ʣʶʜʷʤ ʦʨʽʻʥʪʫʚʘʪʠʩʷ. ʎʝ ʚʢʘʟʽʚʥʠʢʠ, ʟʥʘʢʠ, ʢʘʨʪʠ. ɺʩʝ ʤʘʻ ʙʫʪʠ 
ʟʨʦʟʫʤʽʣʠʤ, ʱʦʙ ʣʶʜʠ ʰʚʠʜʢʦ ʟʥʘʭʦʜʠʣʠ ʧʦʪʨʽʙʥʽ ʤʽʩʮʷ. 
ɺ ʤʘʛʘʟʠʥʘʭ ʯʠ ʨʝʩʪʦʨʘʥʘʭ ʛʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʜʦʧʦʤʘʛʘʻ ʩʪʚʦʨʠʪʠ ʧʨʠʚʘʙʣʠʚʠʡ ʚʠʛʣʷʜ, ʷʢʠʡ 

ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʧʦʢʫʧʮʽʚ ʽ ʨʦʙʠʪʴ ʧʦʢʫʧʢʠ ʜʣʷ ʥʠʭ ʣʝʛʰʠʤʠ.  
ɿ ʮʴʦʛʦ ʚʩʴʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʱʦ ɻɼ ʮʝ ʢʦʨʦʣʴ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʧʨʦʜʘʞʽʚ ʽ ʚʩʴʦʛʦ ʫ 

ʮʽʡ ʩʬʝʨʽ, ʘ ʪʘʢʦʞ ʜʣʷ ʧʨʠʚʝʨʥʝʥʥʷ ʫʚʘʛʠ. ɿʘʚʜʷʢʠ ɻɼ ʤʠ ʰʚʠʜʰʝ ʦʨʽʻʥʪʫʻʤʦʩʴ ʫ ʧʨʦʩʪʦʨʽ, 
ʣʝʛʰʝ ʧʨʠʡʤʘʻʤʦ ʨʽʰʝʥʥʷ ʽ ʧʦʯʫʚʘʻʤʦʩʷ ʢʦʤʬʦʨʪʥʦ. 

      
ʈʠʩ.1 ʉʫʯʘʩʥʽ ʬʦʨʤʠ ʛʨʘʬʽʯʥʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʤʽʩʪʘ. 

ʉʴʦʛʦʜʥʽ ʟʘ ʯʘʩʽʚ ʚʽʡʥʠ ʽʩʥʫʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʛʨʘʬʽʯʥʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʚ ʥʝʦʙʭʽʜʥʦʩʪʽ 
ʟʙʝʨʽʛʘʪʠ ʪʘ ʨʦʟʧʦʚʩʶʜʞʫʚʘʪʠ ʫʢʨʘʾʥʩʴʢʫ ʢʫʣʴʪʫʨʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʟʫʘʣʽʟʘʮʽʾ 
ʟʥʘʢʽʚ ʽ ʩʠʤʚʦʣʽʚ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ. ɼʠʟʘʡʥʝʨʩʴʢʽ ʨʦʟʨʦʙʢʠ ʘʡʜʝʥʪʠʢʠ ʤʦʞʫʪʴ ʩʪʘʪʠ ʚʽʟʫʘʣʴʥʠʤʠ 
ʽʜʝʥʪʠʬʽʢʘʪʦʨʘʤʠ ʤʽʩʪʘ. ɺ ʋʢʨʘʾʥʽ ʙʨʝʥʜʠʥʛ ʤʽʩʪ ʨʦʟʚʠʚʘʻʪʴʩʷ ʜʦʚʦʣʽ ʧʦʚʽʣʴʥʦ ʡ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʙʝʟʩʠʩʪʝʤʥʽʩʪʶ, ʪʦʤʫ ʥʦʚʘ ʢʦʥʮʝʧʮʽʷ ʨʦʟʚʠʪʢʫ ʙʨʝʥʜʠʥʛʫ ʤʽʩʪʘ ʤʦʞʝ ʙʫʪʠ 
ʢʦʨʠʩʥʦʶ ʟʘʜʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ. ɺʘʞʣʠʚʦʶ ʟʘʜʘʯʝʶ ʻ ʟʘʣʫʯʝʥʥʷ ʧʨʦʚʽʜʥʠʭ 
ʩʧʝʮʽʘʣʽʩʪʽʚ ʜʦ ʦʬʦʨʤʣʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʜʦʧʦʤʘʛʘʪʠ ʨʦʟʚʠʚʘʪʠ ʧʨʦʝʢʪʠ, ʷʢʽ 
ʧʽʜʚʠʱʫʶʪʴ ʨʽʚʝʥʴ ʦʙʽʟʥʘʥʦʩʪʽ ʪʘ ʚʽʟʫʘʣʴʥʦʛʦ ʜʦʩʚʽʜʫ ʩʫʩʧʽʣʴʩʪʚʘ. ɺʽʟʫʘʣʴʥʝ ʦʬʦʨʤʣʝʥʥʷ ʤʽʩʪʘ 
ï ʮʝ ʩʫʯʘʩʥʠʡ ʩʧʦʩʽʙ ʡʦʛʦ ʧʨʝʟʝʥʪʘʮʽʾ ʷʢ ʚʩʝʨʝʜʠʥʽ ʢʨʘʾʥʠ, ʪʘʢ ʽ ʟʘ ʢʦʨʜʦʥʦʤ, ʩʧʨʠʷʻ ʡʦʛʦ 
ʨʦʟʚʠʪʢʫ, ʚʽʜʦʙʨʘʞʘʻ ʤʽʩʮʝʚʠʡ ʢʦʣʦʨʠʪ, ʩʫʪʥʽʩʪʴ ʪʘ ʧʽʜʢʨʝʩʣʶʻ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ.  

ɺʠʩʥʦʚʦʢ. ʄʠʩʪʝʮʪʚʦ ʚʽʟʫʘʣʴʥʦʛʦ ʜʠʟʘʡʥʫ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʪʘ ʚʽʟʫʘʣʴʥʦʤʫ ʧʨʦʩʪʦʨʽ 
ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʽʥʩʪʨʫʤʝʥʪ ʤʘʩʦʚʦʾ ʢʫʣʴʪʫʨʠ, ʷʢʝ ʚ ʪʦʡ ʞʝ ʯʘʩ ʻ ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ ʪʚʦʨʯʦʶ 

ʬʦʨʤʦʶ, ʷʢʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚ ʛʘʨʤʦʥʽʡʥʦʤʫ ʧʦʻʜʥʘʥʥʽ ʟ ʦʪʦʯʫʶʯʠʤ ʧʨʦʩʪʦʨʦʤ. ɿʘʛʘʣʴʥʽ ʧʨʘʚʠʣʘ 
ʦʬʦʨʤʣʝʥʥʷ ʤʽʩʪʘ, ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʧʦʤʽʪʥʠʤʠ, ʘʣʝ ʚʦʜʥʦʯʘʩ ʨʦʙʣʷʪʴ ʧʨʦʩʪʽʨ ʟʨʦʟʫʤʽʣʠʤ, 
ʧʨʦʩʪʠʤ ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ ʪʘ ʧʝʨʝʩʫʚʘʥʥʷ ʥʠʤ, ʽ ʥʘʡʛʦʣʦʚʥʽʰʝ ð ʙʝʟʧʝʯʥʠʤ, ʟʽ ʟʨʫʯʥʦʶ 
ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ. 
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ɺʠʤʦʛʠ ʪʠʧʦʛʨʘʬʽʢʠ ʜʣʷ ʢʥʠʞʢʦʚʦʾ ʦʙʢʣʘʜʠʥʢʠ 
 

ʆʣʝʢʩʘʥʜʨʘ ʅʘʜʘʰʢʝʚʠʯ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 
 

ɺʩʪʫʧ. ʆʙʢʣʘʜʠʥʢʘ ʞʫʨʥʘʣʫ ʯʠ ʢʥʠʛʠ ʤʘʻ ʧʦʜʚʽʡʥʝ ʧʨʠʟʥʘʯʝʥʥʷ. ʇʦ-ʧʝʨʰʝ, ʚʦʥʘ ʩʢʨʽʧʣʶʻ 
ʘʨʢʫʰʽ, ʟʘʭʠʱʘʻ ʾʭ ʚʽʜ ʫʰʢʦʜʞʝʥʥʷ ʪʘ ʙʨʫʜʫ, ʯʠʤ ʨʦʙʠʪʴ ʚʠʜʘʥʥʷ ʤʽʮʥʽʰʠʤ. ʇʦ-
ʜʨʫʛʝ, ʚʦʥʘ ʜʘʻ ʯʠʪʘʯʝʚʽ ʧʦʯʘʪʢʦʚʫ ʟʘʛʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʠʜʘʥʥʷ. ʃʶʜʠʥʘ 
ʙʘʯʠʪʴ ʦʙʢʣʘʜʠʥʢʫ ʪʦʜʽ, ʢʦʣʠ ʨʦʟʛʣʷʜʘʻ ʜʨʫʢʦʚʘʥʫ ʧʨʦʜʫʢʮʽʶ ʚ ʤʘʛʘʟʠʥʽ, ʙʽʙʣʽʦʪʝʮʽ, 
ʥʘ ʨʦʟʢʣʘʜʮʽ. ɺʽʜ ʧʝʨʰʦʛʦ ʚʨʘʞʝʥʥʷ ʯʘʩʪʦ ʟʘʣʝʞʠʪʴ, ʯʠ ʟʘʭʦʯʝ ʯʠʪʘʯ ʜʦʢʣʘʜʥʽʰʝ 
ʧʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʚʠʜʘʥʥʷʤ [1, 2]. 
ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʉʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ʜʨʫʢʦʚʘʥʦʾ ʢʥʠʞʢʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʠ ʚʝʨʩʪʮʽ ʚʠʜʘʥʥʷ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʜʠʟʘʡʥʝʨ 
ʧʨʠʜʽʣʷʻ ʦʬʦʨʤʣʝʥʥʶ ʦʙʢʣʘʜʠʥʢʠ. ʊʫʪ ʢʦʞʥʘ ʜʝʪʘʣʴ ʤʘʻ ʟʥʘʯʝʥʥʷ. ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʻ, ʚʠʙʽʨ 
ʰʨʠʬʪʽʚ, ʩʪʠʣʶ ʦʬʦʨʤʣʶʚʘʥʥʷ, ʧʽʜʙʽʨ ʢʦʣʴʦʨʦʚʦʛʦ ʢʦʥʪʨʘʩʪʫ.  

ʆʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ ʪʠʧʦʛʨʘʬʽʢʠ ʦʙʢʣʘʜʠʥʢʠ:  
ʐʨʠʬʪ ʤʘʻ ʙʫʪʠ ʯʽʪʢʠʤ ̔  ʣʝʛʢʦ ʯʠʪʘʙʝʣʴʥʠʤ, ʥʘʚʽʪʴ ʟ ʚʽʜʩʪʘʥʽ. ɺʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʨʦʟʤʽʨ 

ʰʨʠʬʪʫ, ʚʽʜʩʪʘʥʴ ʤʽʞ ʨʷʜʢʘʤʠ, ʢʦʥʪʨʘʩʪ ʤʽʞ ʬʦʥʦʤ ʽ ʪʝʢʩʪʦʤ. 
ʐʨʠʬʪ ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ ʞʘʥʨʫ ʢʥʠʛʠ, ʾʾ ʥʘʩʪʨʦʶ ʪʘ ʮʽʣʴʦʚʽʡ ʘʫʜʠʪʦʨʽʾ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ 

ʜʠʪʷʯʦʾ ʢʥʠʛʠ ʧʽʜʽʡʜʫʪʴ ʷʩʢʨʘʚʽ, ʦʢʨʫʛʣʽ ʰʨʠʬʪʠ, ʘ ʜʣʷ ʥʘʫʢʦʚʦʾ ʧʨʘʮʽ ï ʙʽʣʴʰ ʩʪʨʠʤʘʥʽ ʽ 

ʢʣʘʩʠʯʥʽ. 
ɿʘʛʦʣʦʚʦʢ ʢʥʠʛʠ, ʽʤôʷ ʘʚʪʦʨʘ ʪʘ ʽʥʰʽ ʚʘʞʣʠʚʽ ʝʣʝʤʝʥʪʠ ʤʘʶʪʴ ʙʫʪʠ ʚʠʜʽʣʝʥʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʰʨʠʬʪʫ. ʎʝ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʠ ʨʦʟʤʽʨʫ, ʢʦʣʴʦʨʫ, 
ʞʠʨʥʦʩʪʽ ʘʙʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʢʦʨʘʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ. 
ʐʨʠʬʪ ʧʦʚʠʥʝʥ ʛʘʨʤʦʥʽʟʫʚʘʪʠ ʟ ʽʥʰʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʜʠʟʘʡʥʫ ʦʙʢʣʘʜʠʥʢʠ, 

ʪʘʢʠʤʠ ʷʢ ʽʣʶʩʪʨʘʮʽʾ, ʢʦʣʴʦʨʠ ʪʘ ʢʦʤʧʦʟʠʮʽʷ. 
ʐʨʠʬʪ ʤʦʞʝ ʩʪʘʪʠ ʚʽʜʤʽʥʥʦʶ ʨʠʩʦʶ ʦʙʢʣʘʜʠʥʢʠ  ̔ʜʦʧʦʤʦʛʪʠ ʚʠʜʽʣʠʪʠ ʢʥʠʛʫ 

ʩʝʨʝʜ ʽʥʰʠʭ. ʆʜʥʘʢ, ʚʘʞʣʠʚʦ ʟʥʘʡʪʠ ʙʘʣʘʥʩ ʤʽʞ ʦʨʠʛʽʥʘʣʴʥʽʩʪʶ ʽ ʯʠʪʘʙʝʣʴʥʽʩʪʶ. 
ɼʝʢʦʨʘʪʠʚʥʽ ʰʨʠʬʪʠ ʤʦʞʫʪʴ ʚʠʛʣʷʜʘʪʠ ʢʨʘʩʠʚʦ, ʘʣʝ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʘʞʢʦ 

ʯʠʪʘʙʝʣʴʥʠʤʠ. ʇʨʠ ʦʬʦʨʤʣʝʥʥʽ ʦʙʢʣʘʜʠʥʢʠ ʥʝʦʙʭʽʜʥʦ ʦʙʤʝʞʠʪʠʩʴ2-3 ʰʨʠʬʪʘʤʠ, ʱʦʙ ʥʝ 
ʧʝʨʝʚʘʥʪʘʞʠʪʠ ʜʠʟʘʡʥ. ɿʘʥʘʜʪʦ ʤʘʣʝʥʴʢʠʡ ʘʙʦ ʟʘʥʘʜʪʦ ʚʝʣʠʢʠʡ ʰʨʠʬʪ ʤʦʞʝ ʫʩʢʣʘʜʥʠʪʠ 
ʯʠʪʘʥʥʷ. ʅʝʜʦʩʪʘʪʥʽʡ ʢʦʥʪʨʘʩʪ ʤʽʞ ʰʨʠʬʪʦʤ ʽ ʬʦʥʦʤ ʤʦʞʝ ʥʝ ʟʘʮʽʢʘʚʠʪʠ ʩʧʦʞʠʚʘʯʘ. ʊʝʢʩʪ 
ʧʦʚʠʥʝʥ ʯʽʪʢʦ ʚʠʜʽʣʷʪʠʩʷ ʥʘ ʬʦʥʽ. 
ɺʠʩʥʦʚʦʢ. ʟʦʚʥʽʰʥʽ ʝʣʝʤʝʥʪʠ ʚʠʢʦʥʫʶʪʴ ʥʝ ʪʽʣʴʢʠ ʽʥʬʦʨʤʘʮʽʡʥʫ, ʘʣʝ ʽ ʨʝʢʣʘʤʥʫ ʬʫʥʢʮʽʶ. 

ɯʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʟʦʚʥʽʰʥʴʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʟʥʘʡʦʤʩʪʚʘ, ʧʦʰʫʢʫ ʥʘ 
ʧʦʣʠʮʽ, ʧʠʩʴʤʦʚʦʤʫ ʩʪʦʣʽ. ʇʝʨʚʽʩʥʝ ʜʞʝʨʝʣʦ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʯʠʪʘʯʘ - ʪʠʪʫʣʴʥʽ ʜʘʥʽ, ʘʥʦʪʘʮʽʷ ʡ 
ʽʥʰʽ ʪʝʢʩʪʠ, ʘ ʪʘʢʦʞ ɯʣʶʩʪʨʘʮʽʾ ʪʘ ʜʝʢʦʨʘʪʠʚʥʽ ʝʣʝʤʝʥʪʠ, ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʧʝʨʰʽʡ ʪʘ ʯʝʪʚʝʨʪʽʡ 

ʙʦʢʦʚʠʥʽ (ʦʙʢʣʘʜʠʥʢʠ), ʢʦʨʽʥʮʽ ʪʘ ʩʫʧʝʨʦʙʢʣʘʜʠʥʮʽ. ʊʦʤʫ ʾʭʥʻ ʦʬʦʨʤʣʝʥʥʷ ʤʘʻ ʥʝ ʣʠʰʝ 
ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʜʫ ʡ ʮʽʣʴʦʚʦʤʫ ʧʨʠʟʥʘʯʝʥʥʶ ʚʠʜʘʥʥʷ, ʘʣʝ ʽ ʧʨʠʚʝʨʪʘʪʠ ʫʚʘʛʫ ʯʠʪʘʯʘ, ʚʠʢʣʠʢʘʪʠ ʚ 
ʥʴʦʛʦ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʚʠʜʘʥʥʷʤ, ʙʘʞʘʥʥʷ ʧʨʦʯʠʪʘʪʠ ʘʙʦ ʢʫʧʠʪʠ ʡʦʛʦ. ʍʘʨʘʢʪʝʨ ʨʝʢʣʘʤʥʦʩʪʽ ʘʙʦ 
ʜʝʢʦʨʘʪʠʚʥʦʩʪʽ ʟʦʚʥʽʰʥʴʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʫ ʚʠʜʘʥʥʷʭ ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ ʪʠʧʫ ʥʝʦʜʥʘʢʦʚʠʡ. ɸʣʝ ʚ 
ʙʫʜʴ-ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʜʝʢʦʨʘʪʠʚʥʽʩʪʴ ʟʦʚʥʽʰʥʴʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʧʦʚôʷʟʘʥʘ ʟʽ ʟʤʽʩʪʦʤ ʽ 
ʧʨʠʟʥʘʯʝʥʥʷʤ ʚʠʜʘʥʥʷ, ʚʽʟʫʘʣʴʥʦ ʜʝʤʦʥʩʪʨʫʻ ʥʘʡʮʽʢʘʚʽʰʽ ʡʦʛʦ ʬʨʘʛʤʝʥʪʠ. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʦʬʦʨʤʣʝʥʥʷ ʨʽʟʥʠʭ ʞʘʥʨʽʚ ʪʠʧʦʛʨʘʬʩʴʢʠʭ ʚʠʜʘʥʴ 

 

ʆʣʝʢʩʘʥʜʨʘ ʅʘʜʘʰʢʝʚʠʯ, ɺʘʣʝʥʪʠʥʘ ʉʪʝʧʘʥʝʮʴ, ʈʦʟʘʣʽʷ ʍʦʭʣʦʚʘ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 
ɺʩʪʫʧ. ʆʬʦʨʤʣʝʥʥʷ ʪʠʧʦʛʨʘʬʩʴʢʠʭ ʚʠʜʘʥʴ ï ʮʝ ʤʠʩʪʝʮʪʚʦ, ʷʢʝ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʝʩʪʝʪʠʢʫ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ. 
ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʉʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ʚʠʜʘʚʥʠʯʦʾ ʧʨʦʜʫʢʮʽʾ. 
ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʠʙʽʨ ʰʨʠʬʪʽʚ, ʢʦʣʴʦʨʽʚ, ʤʘʢʝʪʫʚʘʥʥʷ ʪʘ 

ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʜʠʟʘʡʥʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʩʧʨʠʡʥʷʪʪʷ ʯʠʪʘʯʝʤ 
ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʘʛʘʣʴʥʝ ʚʨʘʞʝʥʥʷ ʚʽʜ ʚʠʜʘʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʘʩʧʝʢʪʠ 

ʦʬʦʨʤʣʝʥʥʷ ʨʽʟʥʠʭ ʞʘʥʨʽʚ ʪʠʧʦʛʨʘʬʩʴʢʠʭ ʚʠʜʘʥʴ. 
ʌʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʬʦʨʤʣʝʥʥʷ: 
ɾʘʥʨ ʚʠʜʘʥʥʷ: ʂʦʞʝʥ ʞʘʥʨ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʚʠʤʘʛʘʻ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʬʦʨʤʣʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʥʘʫʢʦʚʘ ʢʥʠʛʘ ʧʦʪʨʝʙʫʻ ʯʽʪʢʦʛʦ 
ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʪʘ ʩʪʨʠʤʘʥʠʭ ʰʨʠʬʪʽʚ, ʘ ʜʠʪʷʯʘ ʢʥʠʞʢʘ ï ʷʩʢʨʘʚʠʭ 
ʽʣʶʩʪʨʘʮʽʡ ʪʘ ʚʝʣʠʢʠʭ ʣʽʪʝʨ. 
ʎʽʣʴʦʚʘ ʘʫʜʠʪʦʨʽʷ: ɺʽʢ, ʨʽʚʝʥʴ ʦʩʚʽʪʠ, ̔ ʥʪʝʨʝʩʠ ʯʠʪʘʯʽʚ ʚʠʟʥʘʯʘʶʪʴ ʚʠʙʽʨ 

ʰʨʠʬʪʽʚ, ʢʦʣʴʦʨʽʚ ʪʘ ʩʪʠʣʶ ʽʣʶʩʪʨʘʮʽʡ. 

ɿʤʽʩʪ ʚʠʜʘʥʥʷ: ʊʝʢʩʪʦʚʘ ʽʥʬʦʨʤʘʮʽʷ, ʪʘʙʣʠʮʽ, ʜʽʘʛʨʘʤʠ, ̔ ʣʶʩʪʨʘʮʽʾ ï ʚʩʝ ʮʝ 
ʚʠʤʘʛʘʻ ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʬʦʨʤʣʝʥʥʷ. 
ʌʦʨʤʘʪ ʚʠʜʘʥʥʷ: ʈʦʟʤʽʨ, ʪʠʧ ʧʘʧʝʨʫ, ʦʙʢʣʘʜʠʥʢʘ ʪʘʢʦʞ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʚʠʙʽʨ ʰʨʠʬʪʽʚ ʪʘ ʤʘʢʝʪʫʚʘʥʥʷ. 
ɼʦ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʦʬʦʨʤʣʝʥʥʷ ʚʽʜʥʦʩʷʪʴ: 
ʏʠʪʘʙʝʣʴʥʽʩʪʴ: ʊʝʢʩʪ ʤʘʻ ʙʫʪʠ ʣʝʛʢʦ ʯʠʪʘʙʝʣʴʥʠʤ, ʪʦʤʫ ʚʘʞʣʠʚʦ ʚʠʙʠʨʘʪʠ 

ʰʨʠʬʪʠ ʟ ʦʧʪʠʤʘʣʴʥʠʤ ʨʦʟʤʽʨʦʤ ʪʘ ʤʽʞʨʷʜʢʦʚʠʤ ʽʥʪʝʨʚʘʣʦʤ. 
ɭʜʥʽʩʪʴ ʩʪʠʣʶ: ɺʩʽ ʝʣʝʤʝʥʪʠ ʦʬʦʨʤʣʝʥʥʷ ʤʘʶʪʴ ʙʫʪʠ ʛʘʨʤʦʥʽʡʥʦ ʧʦʻʜʥʘʥʽ ʤʽʞ ʩʦʙʦʶ  ̔

ʚʽʜʧʦʚʽʜʘʪʠ ʟʘʛʘʣʴʥʦʤʫ ʩʪʠʣʶ ʚʠʜʘʥʥʷ. 

ɸʢʮʝʥʪʠ: ɺʘʞʣʠʚʽ ʝʣʝʤʝʥʪʠ ʪʝʢʩʪʫ (ʟʘʛʦʣʦʚʢʠ, ʧʽʜ- ʟʘʛʦʣʦʚʢʠ, ʢʣʶʯʦʚʽ ʩʣʦʚʘ) ʧʦʚʠʥʥʽ ʙʫʪʠ 
ʚʠʜʽʣʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʨʠʬʪʽʚ, ʢʦʣʴʦʨʫ ʘʙʦ ʨʦʟʤʽʨʫ. 
ɽʩʪʝʪʠʢʘ: ʆʬʦʨʤʣʝʥʥʷ ʤʘʻ ʙʫʪʠ ʧʨʠʻʤʥʠʤ ʜʣʷ ʦʢʘ ʽ ʚʽʜʧʦʚʽʜʘʪʠ ʟʘʛʘʣʴʥʦʤʫ ʥʘʩʪʨʦʶ 

ʚʠʜʘʥʥʷ. 
ɺʠʩʥʦʚʦʢ. ɸʥʘʣʽʟ ʨʽʟʥʠʭ ʪʠʧʽʚ ʚʠʜʘʥʥʷ ʜʦʟʚʦʣʠʚ ʚʠʷʚʠʪʠ ʦʩʥʦʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʠʧʦʛʨʘʬʽʢʠ 

ʨʽʟʥʠʭ ʞʘʥʨʽʚ:  
ʅʘʫʢʦʚʽ ʚʠʜʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʪʨʦʛʽ ʰʨʠʬʪʠ ʟ ʟʘʨʫʙʢʘʤʠ (Times New Roman, Georgia), 

ʯʽʪʢʘ ʩʪʨʫʢʪʫʨʘ, ʤʽʥʽʤʫʤ ʜʝʢʦʨʘʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʍʫʜʦʞʥʷ ʣʽʪʝʨʘʪʫʨʘ ï  ʨ̔ ʟʥʦʤʘʥʽʪʥʽ ʰʨʠʬʪʽ, 

ʰʠʨʦʢʝʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʢʦʨʘʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʚʝʣʠʢʽ ʽʣʶʩʪʨʘʮʽʾ. ɼʠʪʷʯʽ ʢʥʠʛʠ ï ̫ ʩʢʨʘʚʽ ʢʦʣʴʦʨʠ, 
ʚʝʣʠʢʽ ʣʽʪʝʨʠ, ʧʨʦʩʪʽ ʰʨʠʬʪʠ, ʙʘʛʘʪʦ ʽʣʶʩʪʨʘʮʽʡ. ɾʫʨʥʘʣʠ ï ʩʫʯʘʩʥʽ ʰʨʠʬʪʠ ʙʝʟ ʟʘʨʫʙʦʢ, ʙʘʛʘʪʦ 
ʬʦʪʦʛʨʘʬʽʡ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʣʴʦʨʫ. ʈʝʢʣʘʤʥʽ ʤʘʪʝʨʽʘʣʠ ï ʷʩʢʨʘʚʽ ʢʦʣʴʦʨʠ, ʚʝʣʠʢʽ ʟʘʛʦʣʦʚʢʠ, 
ʘʢʮʝʥʪ ʥʘ ʢʣʶʯʦʚʠʭ ʩʣʦʚʘʭ. 
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ɸʥʘʣʽʟ ʦʬʦʨʤʣʝʥʥʷ ʨʽʟʥʠʭ ʞʘʥʨʽʚ ʪʠʧʦʛʨʘʬʩʴʢʠʭ ʚʠʜʘʥʴ 

 

ɺʘʣʝʨʽʡ ʇʦʣʽʱʫʢ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 
ɺʩʪʫʧ. ʇʨʠ ʨʦʙʦʪʽ ʥʘʜ ʦʬʦʨʤʣʝʥʥʷʤ ʜʨʫʢʦʚʘʥʦʛʦ ʚʠʜʘʥʥʷ ʥʘʡʽʩʪʦʪʥʽʰʠʤʠ ʦʟʥʘʢʘʤʠ ʻ 

ʟʤʽʩʪ, ʮʽʣʴʦʚʝ ʽ ʯʠʪʘʮʴʢʝ ʧʨʠʟʥʘʯʝʥʥʷ. ɺ ʦʩʥʦʚʽ ʦʬʦʨʤʣʝʥʥʷ ʣʝʞʠʪʴ ʚʠʜ ʜʨʫʢʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 
ɺʤʽʥʥʷ ʚʽʜʨʽʟʥʷʪʠ ʪʦʡ ʯʠ ʽʥʰʠʡ ʪʠʧ ʚʠʜʘʚʥʠʯʦʾ ʧʨʦʜʫʢʮʽʾ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ 
ʜʨʫʢʦʚʘʥʦʛʦ ʚʠʜʘʥʥʷ ʫ ʩʫʩʧʽʣʴʥʦʤʫ ʞʠʪʪʽ.  
ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʽ ʘʥʘʣʽʟ ʪʠʧʦʛʨʘʬʽʢʠ ʚʠʜʘʚʥʠʯʦʾ ʧʨʦʜʫʢʮʽʾ. 
ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʉʫʯʘʩʥʝ ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʚʠʛʦʪʦʚʣʷʪʠ ʙʘʛʘʪʦʢʦʣʽʨʥʽ 

ʙʣʘʥʢʠ, ʚʽʟʠʪʢʠ, ʢʦʥʚʝʨʪʠ, ʣʠʩʪʽʚʢʠ, ʙʫʢʣʝʪʠ ʪʘ ʽʥʰʽ ʜʨʫʢʦʚʘʥʽ ʚʠʜʘʥʥʷ ʟ ʥʘʥʝʩʝʥʥʷʤ ʬʽʨʤʦʚʦʾ 
ʩʠʤʚʦʣʽʢʠ, ʘ ʪʘʢʦʞ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʧʦʢʨʘʱʫʻ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʚʠʜʘʥʥʷ. ʆʜʥʠʤ ʽʟ 
ʚʘʞʣʠʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʦʬʦʨʤʣʝʥʥʷ ʜʨʫʢʦʚʘʥʠʭ ʚʠʜʘʥʴ ʨʽʟʥʦʛʦ ʪʠʧʫ ʻ ʽʣʶʩʪʨʘʮʽʾ. 
ɯʣʶʩʪʨʘʮʽʷ ʚ ʰʠʨʦʢʦʤʫ ʩʝʥʩʽ ï ʧʦʷʩʥʝʥʥʷ ʩʣʦʚʝʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘʦʯʥʠʤʠ ʧʨʠʢʣʘʜʘʤʠ, 

ʢʨʝʩʣʝʥʥʷʤʠ ʽ ʟʦʙʨʘʞʝʥʥʷʤʠ, ʘ ʚ ʙʽʣʴʰ ʚʫʟʴʢʦʤʫ ï ʦʙʣʘʩʪʴ ʤʠʩʪʝʮʪʚʘ, ʧʦʚôʷʟʘʥʘ ʟ 
ʦʙʨʘʟʦʪʚʦʨʯʠʤ ʪʣʫʤʘʯʝʥʥʷʤ ʣʽʪʝʨʘʪʫʨʥʠʭ ʽ ʥʘʫʢʦʚʠʭ ʪʚʦʨʽʚ. ʄʠʩʪʝʮʪʚʦ ʽʣʶʩʪʨʘʮʽʾ 
ʢʥʠʛ ʻ ʩʘʤʦʩʪʽʡʥʠʤ ʚʠʜʦʤ ʦʙʨʘʟʦʪʚʦʨʯʦʛʦ ʤʠʩʪʝʮʪʚʘ, ʚʦʥʦ ʜʫʞʝ ʩʚʦʻʨʽʜʥʦ ʽ 
ʩʧʝʮʠʬʽʯʥʦ ʽ ʚʠʤʘʛʘʻ ʧʨʦʬʝʩʽʡʥʦʛʦ ʧʽʜʭʦʜʫ, ʟ  ʫʨʘʭʫʚʘʥʥʷʤ ʥʦʨʤ ʽʣʶʩʪʨʫʚʘʥʥʷ. 

ɯʣʶʩʪʨʘʮʽʷ ʜʦ ʭʫʜʦʞʥʴʦʛʦ ʣʽʪʝʨʘʪʫʨʥʦʛʦ ʪʚʦʨʫ ʚʠʢʦʥʫʻ ʪʘʢʽ ʟʘʚʜʘʥʥʷ, ʷʢ 
ʜʦʧʦʚʥʝʥʥʷ ʩʶʞʝʪʫ ʘʚʪʦʨʘ ʨʽʟʥʠʤʠ ʧʦʙʫʪʦʚʠʤʠ ʘʙʦ ʽʩʪʦʨʠʯʥʠʤʠ ʜʝʪʘʣʷʤʠ, 
ʜʦʧʦʤʦʛʘ ʯʠʪʘʯʝʚʽ ʚ ʦʨʽʻʥʪʫʚʘʥʥʽ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʝʧʦʩʽ, ʩʪʚʦʨʝʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ ʚʨʘʞʝʥʥʷ ʧʨʦ ʪʚʽʨ. 
ɯʣʶʩʪʨʫʚʘʥʥʷ ʭʫʜʦʞʥʴʦʾ ʣʽʪʝʨʘʪʫʨʠ ʚ ʦʙʦʚôʷʟʢʦʚʦʤʫ ʧʦʨʷʜʢʫ ʤʘʻ ʚʨʘʭʦʚʫʚʘʪʠ ʚʽʢ ʯʠʪʘʯʘ. ʋ 
ʢʦʞʥʦʾ ʢʥʠʛʠ ʻ ʩʚʽʡ ʘʜʨʝʩʘʪ ʽ ʟʘʚʜʘʥʥʷ ʽʣʶʩʪʨʘʮʽʾ - ʟʘʪʷʛʪʠ ʯʠʪʘʯʘ, ʧʨʠʚʝʨʥʫʪʠ ʡʦʛʦ ʫʚʘʛʫ, ʜʘʪʠ 
ʡʦʤʫ ʧʦʯʘʪʢʦʚʽ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʥʠʛʫ. ɯʣʶʩʪʨʘʮʽʷ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʟʤʽʩʪʫ ʪʚʦʨʫ ʽ 
ʧʨʠʧʫʩʢʘʪʠ ʧʨʘʚʠʣʴʥʝ ʩʧʨʠʡʥʷʪʪʷ ʾʾ ʯʠʪʘʯʝʤ. 
ɼʠʪʷʯʘ ʽʣʶʩʪʨʘʮʽʷ ʦʭʦʧʣʶʻ ʚʝʣʠʢʠʡ ʩʧʝʢʪʨ ʪʝʤʘʪʠʢʠ. ʂʣʶʯʦʚʠʤ ʪʫʪ ʻ ʚʤʽʥʥʷ ʧʨʘʚʠʣʴʥʦ 

ʟʦʨʽʻʥʪʫʚʘʪʠʩʷ ʥʘ ʚʽʢ ʯʠʪʘʯʘ. ɯʣʶʩʪʨʘʮʽʾ ʜʣʷ ʜʽʪʝʡ ʧʦʚʠʥʥʽ ʧʨʦʧʦʥʫʚʘʪʠ ʯʽʪʢʫ ʽ ʣʝʛʢʦ ʨʦʟʫʤʽʶʯʫ 

ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʪʝʤʠ. ɺʦʥʠ ʪʘʢʦʞ ʧʦʚʠʥʥʽ ʚʠʢʣʠʢʘʪʠ ʫ ʜʽʪʝʡ ʽʥʪʝʨʝʩ, ʘʣʝ ʥʝ ʚʠʛʣʷʜʘʪʠ ʪʘʢ, ʥʽʙʠ ʚ 
ʥʠʭ ʨʦʙʠʪʴʩʷ ʧʦʙʣʘʞʣʠʚʽʩʪʴ ʜʦ ʤʘʣʶʢʽʚ. ʅʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ ʩʧʦʩʦʙʠ ʟʘʣʫʯʝʥʥʷ ʫʚʘʛʠ ʯʠʪʘʯʘ. 
ɼʠʪʷʯʽ ʽʣʶʩʪʨʘʮʽʾ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʠʚʘʙʣʠʚʽ ʽ ʜʣʷ ʜʦʨʦʩʣʠʭ, ʷʢʽ ʜʠʚʣʷʪʴʩʷ ʜʠʪʷʯʽ ʢʥʠʛʠ ʽ ʨʝʘʣʴʥʦ 
ʧʨʠʡʤʘʶʪʴ ʨʽʰʝʥʥʷ ʧʨʦ ʾʭ ʢʫʧʽʚʣʶ.   
ɺ ʽʣʶʩʪʨʫʚʘʥʥʽ ʧʦʜʘʨʫʥʢʦʚʠʭ ʚʠʜʘʥʴ ʟʦʙʨʘʞʝʥʥʷ ʛʨʘʶʪʴ ʥʘʡʚʘʞʣʠʚʽʰʫ ʨʦʣʴ, 

ʧʽʜʢʨʝʩʣʶʶʯʠ ʨʦʟʢʽʰ ʽ ʚʠʩʦʢʫ ʮʽʥʥʽʩʪʴ. ʇʨʠ ʦʬʦʨʤʣʝʥʥʽ ʪʘʢʦʛʦ ʚʠʜʘʥʥʷ ʽʣʶʩʪʨʘʮʽʾ 
ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʪʝʢʩʪʫ, ʙʫʪʠ ʚʠʢʦʥʘʥʠʤʠ ʚ ʦʜʥʽʡ ʪʝʭʥʽʮʽ, ʤʘʪʠ ʩʚʽʡ ʩʪʠʣʴ. 
ʂʦʤʽʢʩ - ʦʩʦʙʣʠʚʠʡ ʩʪʠʣʴ ʽʣʶʩʪʨʫʚʘʥʥʷ. ʍʫʜʦʞʥʠʢ ʧʦʚʠʥʝʥ ʫʤʽʪʠ ʩʮʝʥʘʨʽʡ 

ʢʦʤʽʢʩʫ ʚʠʷʚʠʪʠ ʩʧʦʩʦʙʦʤ, ʩʭʦʞʠʤ ʟ ʤʝʪʦʜʘʤʠ ʢʽʥʝʤʘʪʦʛʨʘʬʽʾ. ʍʫʜʦʞʥʠʢ ʥʝ ʧʨʦʩʪʦ 
ʽʣʶʩʪʨʫʻ ʢʥʠʛʫ, ʘ ʬʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ ʩʪʚʦʨʶʻ ʾʾ.  
ɻʘʟʝʪʥʘ ʽʣʶʩʪʨʘʮʽʷ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʥʘʦʯʥʦʩʪʽ ʪʘʢʘ ʽʣʶʩʪʨʘʮʽʷ ʚʦʣʦʜʽʻ ʦʩʦʙʣʠʚʦʶ 

ʩʠʣʦʶ ʚʧʣʠʚʫ ʥʘ ʯʠʪʘʯʽʚ. ʈʘʟʦʤ ʟ ʪʠʤ ʽʣʶʩʪʨʘʮʽʷ ʧʨʠʢʨʘʰʘʻ ʛʘʟʝʪʥʫ ʩʪʦʨʽʥʢʫ. 
ʊʝʢʩʪʦʚʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ ʥʝʩʫʪʴ ʛʦʣʦʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʻ ʦʩʥʦʚʦʶ ʙʫʜʴ-ʷʢʦʾ ʛʘʟʝʪʠ, 
ʢʦʞʥʦʛʦ ʾʾ ʥʦʤʝʨʘ ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʘʪʠ ʦʧʪʠʤʘʣʴʥʫ ʧʣʦʱʫ, ʟʘʡʤʘʥʫ 
ʽʣʶʩʪʨʘʮʽʷʤʠ ʚ ʛʘʟʝʪʥʦʤʫ ʥʦʤʝʨʽ. 
ɺʠʩʥʦʚʦʢ. ʈʦʙʦʪʘ ʥʘʜ ʽʣʶʩʪʨʘʮʽʡʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ï ʦʜʠʥ ʟ ʥʘʡʙʽʣʴʰ 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʽ ʩʢʣʘʜʥʠʭ ʜʽʣʷʥʦʢ ʦʬʦʨʤʣʝʥʥʷ. ʗʢʽʩʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʭʫʜʦʞʥʻ ʦʬʦʨʤʣʝʥʥʷ 
ʢʥʠʞʢʦʚʦʛʦ ʚʠʜʘʥʥʷ ʛʦʣʦʚʥʦʶ ʟʘʧʦʨʫʢʦʶ ʢʦʤʝʨʮʽʡʥʦʛʦ ʫʩʧʽʭʫ ʜʨʫʢʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ.  



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 
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ɸʥʘʣʽʟ ʪʠʧʦʛʨʘʬʩʴʢʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʥʘ ʧʘʢʦʚʘʥʥʷʭ 

 

ɺʘʣʝʨʽʡ ʇʦʣʽʱʫʢ, ɼʘʨʠʥʘ ʇʦʣʽʱʫʢ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 
ɺʩʪʫʧ. ʊʠʧʦʛʨʘʬʽʢʘ ʥʘ ʧʘʢʦʚʘʥʥʽ ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʢʦʥʮʝʧʮʽʾ ʧʨʦʜʫʢʪʫ, ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʥʘ 

ʮʽʣʴʦʚʫ ʘʫʜʠʪʦʨʽʶ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʨʫʯʥʽʩʪʴ ʩʧʨʠʡʥʷʪʪʷ. 
ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʦʮʽʦʢʫʣʴʪʫʨʥʦʤʫ ʪʘ ʽʩʪʦʨʠʢʦ-ʤʠʩʪʝʮʴʢʦʤʫ 

ʤʝʪʦʜʘʭ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʠʪʠ ʨʦʣʴ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʚ ʜʠʟʘʡʥʽ ʧʘʢʦʚʘʥʥʷ. 
ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʊʠʧʦʛʨʘʬʽʷ ʥʘ ʫʧʘʢʦʚʮʽ ï ʮʝ ʚʘʞʣʠʚʠʡ ʝʣʝʤʝʥʪ ʜʠʟʘʡʥʫ, ʷʢʠʡ 

ʜʦʧʦʤʘʛʘʻ ʩʪʚʦʨʠʪʠ ʧʨʘʚʠʣʴʥʝ ʚʨʘʞʝʥʥʷ ʧʨʦ ʧʨʦʜʫʢʪ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʫ ʢʦʤʫʥʽʢʘʮʽʶ ʟ 

ʧʦʢʫʧʮʝʤ. ʊʠʧʦʛʨʘʬʽʷ ʥʘ ʫʧʘʢʦʚʮʽ ʚʘʞʣʠʚʘ ʜʣʷ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ, ʧʨʠʚʝʨʥʝʥʥʷ ʫʚʘʛʠ ʪʘ 
ʩʪʚʦʨʝʥʥʷ ʽʤʽʜʞʫ ʙʨʝʥʜʫ. ɸʥʘʣʽʟ ʩʫʯʘʩʥʦʾ ʧʘʢʫʚʘʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ ʜʦʟʚʦʣʷʻ ʟʨʦʟʫʤʽʪʠ, ʷʢ 
ʛʨʘʬʽʯʥʠʡ ʜʠʟʘʡʥ ʚʧʣʠʚʘʻ ʥʘ ʩʧʨʠʡʥʷʪʪʷ ʧʨʦʜʫʢʪʫ ʩʧʦʞʠʚʘʯʘʤʠ. ʅʠʞʯʝ ʥʘʚʝʜʝʥʦ ʦʩʥʦʚʥʽ 
ʘʩʧʝʢʪʠ, ʷʢʽ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʦʮʽʥʮʽ ʪʠʧʦʛʨʘʬʽʢʠ ʧʘʢʫʚʘʥʴ: 
ʉʫʯʘʩʥʽ ʧʨʦʜʫʢʪʠ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʽʥʽʤʘʣʽʩʪʠʯʥʽ ʰʨʠʬʪʠ ʙʝʟ ʟʘʨʫʙʦʢ (Sans 

Serif), ʱʦ ʘʩʦʮʽʶʶʪʴʩʷ ʟ ʯʠʩʪʦʪʦʶ, ʩʫʯʘʩʥʽʩʪʶ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽʩʪʶ. 
ʊʨʘʜʠʮʽʡʥʽ ʪʦʚʘʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ h ʨʠʬʪʠ ʽʟ ʟʘʨʫʙʢʘʤʠ (Serif) ʧʽʜʢʨʝʩʣʶʶʪʴ ʽʩʪʦʨʠʯʥʽʩʪʴ, 

ʘʚʪʝʥʪʠʯʥʽʩʪʴ ʪʘ ʜʦʚʽʨʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʫʢʦʧʠʩʥʠʭ ʘʙʦ ʜʝʢʦʨʘʪʠʚʥʠʭ ʰʨʠʬʪʽʚ ʧʝʨʝʜʘʻ ʚʽʜʯʫʪʪʷ ʨʦʟʢʦʰʽ ʪʘ 
ʫʥʽʢʘʣʴʥʦʩʪʽ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʝʢʩʢʣʶʟʠʚʥʠʭ ʚʠʨʦʙʽʚ. 

ɿʘʟʚʠʯʘʡ ʥʘʡʙʽʣʴʰʠʡ ʝʣʝʤʝʥʪ, ʱʦ ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʪʘ ʩʪʚʦʨʶʻ ʚʧʽʟʥʘʚʘʥʽʩʪʴ ʙʨʝʥʜʫ. ɺ 
ʟʚôʷʟʢʫ ʟ ʯʠʤ ʥʘʟʚʘ ʧʨʦʜʫʢʪʫ: ʚʠʜʽʣʷʻʪʴʩʷ ʯʽʪʢʠʤ, ʯʠʪʘʙʝʣʴʥʠʤ ʰʨʠʬʪʦʤ. ʐʨʠʬʪ ʩʝʨʝʜʥʴʦʛʦ 
ʨʦʟʤʽʨʫ ʜʦʧʦʤʘʛʘʻ ʘʢʮʝʥʪʫʚʘʪʠ ʫʚʘʛʫ ʥʘ ʧʨʦʜʫʢʪʽ. 
ɼʨʽʙʥʽ ʰʨʠʬʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʪʝʢʩʪʫ ʽʟ ʤʝʥʰʠʤ ʧʨʽʦʨʠʪʝʪʦʤ, ʷʢ-ʦʪ ʽʥʛʨʝʜʽʻʥʪʠ, 

ʪʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ. 
ʇʦʻʜʥʘʥʥʷ ʢʦʣʴʦʨʫ ʰʨʠʬʪʫ ʪʘ ʬʦʥʫ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʣʝʛʢʽʩʪʴ ʩʧʨʠʡʥʷʪʪʷ. ʅʘʧʨʠʢʣʘʜ, 

ʯʦʨʥʠʡ ʪʝʢʩʪ ʥʘ ʙʽʣʦʤʫ ʬʦʥʽ ʚʚʘʞʘʻʪʴʩʷ ʢʣʘʩʠʯʥʠʤ ʽ ʯʠʪʘʙʝʣʴʥʠʤ. 

ʊʝʧʣʽ ʢʦʣʴʦʨʠ (ʯʝʨʚʦʥʠʡ, ʧʦʤʘʨʘʥʯʝʚʠʡ) ʧʨʠʚʝʨʪʘʶʪʴ ʫʚʘʛʫ, ʭʦʣʦʜʥʽ (ʩʠʥʽʡ, ʟʝʣʝʥʠʡ) 
ʘʩʦʮʽʶʶʪʴʩʷ ʽʟ ʩʧʦʢʦʻʤ ʽ ʥʘʜʽʡʥʽʩʪʶ. 
ʋʩʧʽʰʥʝ ʧʘʢʦʚʘʥʥʷ ʨʦʟʩʪʘʚʣʷʻ ʘʢʮʝʥʪʠ ʯʝʨʝʟ 

ʽʻʨʘʨʭʽʯʥʫ ʪʠʧʦʛʨʘʬʽʢʫ: ʥʘʟʚʫ ʙʨʝʥʜʫ ʯʠ ʧʨʦʜʫʢʪʫ ʥʘ 
ʧʝʨʰʦʤʫ ʧʣʘʥʽ; ʢʣʶʯʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʥʘʪʫʨʘʣʴʥʽʩʪʴ, 
ʚʽʜʩʫʪʥʽʩʪʴ ʮʫʢʨʫ) ʚʠʜʽʣʷʶʪʴʩʷ ʚʽʟʫʘʣʴʥʦ. ɺʪʦʨʠʥʥʘ 
ʽʥʬʦʨʤʘʮʽʷ (ʚʘʛʘ, ʩʢʣʘʜ) ʤʝʥʰ ʧʦʤʽʪʥʘ, ʘʣʝ ʣʝʛʢʦ 
ʟʥʘʭʦʜʠʪʴʩʷ. 

ɺʽʜʧʦʚʽʜʥʦ ʝʢʦ-ʩʪʠʣʶ ʧʘʢʦʚʘʥʥʷ ʰʨʠʬʪʠ ʙʝʟ ʟʘʡʚʠʭ ʧʨʠʢʨʘʩ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʨʦʜʥʠʭ 
ʢʦʣʴʦʨʽʚ (ʟʝʣʝʥʠʡ, ʢʦʨʠʯʥʝʚʠʡ) ʛʘʨʤʦʥʽʡʥʦ ʚʧʠʩʫʶʪʴʩʷ ʚ ʩʪʠʣʴ ʝʢʦʣʦʛʽʯʥʦʩʪʽ. ɯʤʽʪʘʮʽʷ 
ʩʪʘʨʦʚʠʥʥʠʭ ʰʨʠʬʪʽʚ ʽ ʝʣʝʤʝʥʪʽʚ ʥʘʛʘʜʫʻ ʪʨʘʜʠʮʽʾ, ʚʠʢʣʠʢʘʶʯʠ ʥʦʩʪʘʣʴʛʽʶ. ɻʝʦʤʝʪʨʠʯʥʽ 
ʰʨʠʬʪʠ ʚ ʪʝʤʥʽʡ ʧʘʣʽʪʨʽ ʧʽʜʢʨʝʩʣʶʶʪʴ ʽʥʥʦʚʘʮʽʡʥʽʩʪʴ. ɻʦʣʦʚʥʝ, ʮʝ ʯʠʪʘʙʝʣʴʥʽʩʪʴ ʽ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 
ʥʦʨʤʘʤ ʜʠʟʘʡʥʫ ʙʨʝʥʜʫ. 
ɺʠʩʥʦʚʦʢ ʋʩʧʽʰʥʝ ʦʬʦʨʤʣʝʥʥʷ ʧʽʜʢʨʝʩʣʶʻ ʫʥʽʢʘʣʴʥʽʩʪʴ ʙʨʝʥʜʫ, ʚʠʢʣʠʢʘʻ ʜʦʚʽʨʫ ʪʘ 

ʩʪʠʤʫʣʶʻ ʧʨʦʜʘʞʽ. ɼʣʷ ʛʣʠʙʰʦʛʦ ʘʥʘʣʽʟʫ ʚʘʨʪʦ ʦʮʽʥʠʪʠ ʢʽʣʴʢʘ ʧʨʠʢʣʘʜʽʚ ʧʘʢʫʚʘʥʴ ʪʘ ʧʦʨʽʚʥʷʪʠ 
ʾʭʥʽ ʪʠʧʦʛʨʘʬʽʯʥʽ ʨʽʰʝʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʝʛʤʝʥʪʘ ʨʠʥʢʫ. ʊʠʧʦʛʨʘʬʽʷ ʥʘ ʫʧʘʢʦʚʮʽ ʧʦʚʠʥʥʘ 

ʙʫʪʠ ʥʝ ʪʽʣʴʢʠ ʧʨʠʚʘʙʣʠʚʦʶ, ʘʣʝ ʡ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʣʝʛʢʽʩʪʴ ʩʧʨʠʡʥʷʪʪʷ ʪʘ 
ʰʚʠʜʢʠʡ ʜʦʩʪʫʧ ʜʦ ʚʘʞʣʠʚʦʾ ʽʥʬʦʨʤʘʮʽʾ.  

ʃʽʪʝʨʘʪʫʨʘ 
1. ʂʨʠʚʦʰʝʡ, ɺ. ʋʧʘʢʦʚʢʘ ʚ ʥʘʰʦʤʫ ʞʠʪʪʽ [ʊʝʢʩʪ] / ɺ. ʂʨʠʚʦʰʝʡ. - ʂ.: ɯɸʎ "ʋʧʘʢʦʚʢʘ", 

2001. - 159ʩ. 
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ʌʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʠʧʦʛʨʘʬʩʴʢʝ ʦʬʦʨʤʣʝʥʥʷ ʫʧʘʢʦʚʢʠ 

 

ʆʣʝʢʩʘʥʜʨʘ ʅʘʜʘʰʢʝʚʠʯ, ʉʝʨʛʽʡ ʂʘʜʦʤʩʴʢʠʡ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 
ɺʩʪʫʧ. ɼʠʟʘʡʥ ʫʧʘʢʦʚʢʠ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʩʫʚʘʥʥʷ ʪʦʚʘʨʫ ʚ ʟʥʘʯʫʱʠʡ ʩʧʦʩʽʙ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʻ 

ʧʝʨʰʠʤ, ʱʦ ʩʧʨʠʡʤʘʻʪʴʩʷ ʩʧʦʞʠʚʘʯʝʤ ʥʘ ʧʦʣʠʮʽ ʤʘʛʘʟʠʥʫ. 
ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɸʥʘʣʽʟ ʪʘ ʚʠʩʥʦʚʢʠ ʧʦ ʪʠʧʦʛʨʘʬʩʴʢʦʤʫ ʦʬʦʨʤʣʝʥʥʶ ʨʽʟʥʠʭ ʧʘʢʫʚʘʥʴ. 
ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʌʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʠʧʦʛʨʘʬʩʴʢʝ 

ʦʬʦʨʤʣʝʥʥʷ ʫʧʘʢʦʚʢʠ:  
ʇʨʦʜʫʢʪ: ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʪʫ (ʨʦʟʤʽʨ, ʬʦʨʤʘ, ʤʘʪʝ- ʨʽʘʣ) ʚʠʟʥʘʯʘʶʪʴ, 

ʷʢʽ ʰʨʠʬʪʠ ʪʘ ʝʣʝʤʝʥʪʠ ʜʠʟʘʡʥʫ ʙʫʜʫʪʴ ʜʦʨʝʯʥʠʤʠ. 
ɹʨʝʥʜ: ʂʦʨʧʦʨʘʪʠʚʥʠʡ ʩʪʠʣʴ, ʮʽʥʥʦʩʪʽ ʪʘ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʙʨʝʥʜʫ 

ʚʠʟʥʘʯʘʶʪʴ ʟʘʛʘʣʴʥʠʡ ʪʦʥ ʦʬʦʨʤʣʝʥʥʷ. 
ʎʽʣʴʦʚʘ ʘʫʜʠʪʦʨʽʷ: ɺʽʢ, ʩʪʘʪʴ, ʽʥʪʝʨʝʩʠ ʩʧʦʞʠʚʘʯʽʚ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʙʽʨ 

ʰʨʠʬʪʽʚ, ʢʦʣʴʦʨʽʚ ʪʘ ʩʪʠʣʶ ʧʦʚʽʜʦʤʣʝʥʥʷ. 
ʌʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ: ʊʝʢʩʪ ʥʘ ʫʧʘʢʦʚʮʽ ʧʦʚʠʥʝʥ ʙʫʪʠ ʯʽʪʢʠʤ ʪʘ ʣʝʛʢʦ ʯʠʪʘʙʝʣʴʥʠʤ, ʤʽʩʪʠʪʠ 

ʚʩʶ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʦʜʫʢʪ (ʩʢʣʘʜ, ʩʧʦʩʽʙ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʜʘʪʘ ʚʠʨʦʙʥʠʮʪʚʘ ʪʦʱʦ). 
ʂʦʥʢʫʨʝʥʪʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ: ɸʥʘʣʽʟ ʦʬʦʨʤʣʝʥʥʷ ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ 

ʩʠʣʴʥʽ ʪʘ ʩʣʘʙʢʽ ʩʪʦʨʦʥʠ ʾ ʭ ʜʠʟʘʡʥʫ ʪʘ ʩʪʚʦʨʠʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʫ ʫʧʘʢʦʚʢʫ. 
ʆʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʪʠʧʦʛʨʘʬʩʴʢʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʫʧʘʢʦʚʢʠ: 
ʏʠʪʘʙʝʣʴʥʽʩʪʴ: ʊʝʢʩʪ ʤʘʻ ʙʫʪʠ ʣʝʛʢʦ ʯʠʪʘʙʝʣʴʥʠʤ ʟ ʙʫʜʴ-ʷʢʦʾ ʚʽʜʩʪʘʥʽ. 

ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʥʪʨʘʩʪʥʽ ʰʨʠʬʪʠ, ʜʦʩʪʘʪʥʽʡ ʨʦʟʤʽʨ ʣʽʪʝʨ ʪʘ 
ʤʽʞʨʷʜʢʦʚʠʡ ʽʥʪʝʨʚʘʣ.  
ʃʘʢʦʥʽʯʥʽʩʪʴ: ɯʥʬʦʨʤʘʮʽʾ ʥʘ ʫʧʘʢʦʚʮʽ ʤʘʻ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦ, ʘʣʝ ʥʝ ʥʘʜʪʦ 

ʙʘʛʘʪʦ. ʂʦʞʥʝ ʩʣʦʚʦ ʤʘʻ ʧʨʘʮʶʚʘʪʠ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ. 
ɭʜʥʽʩʪʴ ʩʪʠʣʶ: ɺʩʽ ʝʣʝʤʝʥʪʠ ʜʠʟʘʡʥʫ ʫʧʘʢʦʚʢʠ (ʰʨʠʬʪʠ, ʢʦʣʴʦʨʠ, 

ʽʣʶʩʪʨʘʮʽʾ) ʤʘʶʪʴ ʙʫʪʠ ʛʘʨʤʦʥʽʡʥʦ ʧʦʻʜʥʘʥʽ ʤʽʞ ʩʦʙʦʶ ʽ ʚʽʜʧʦʚʽʜʘʪʠ 

ʟʘʛʘʣʴʥʦʤʫ ʩʪʠʣʶ ʙʨʝʥʜʫ. 
ɽʤʦʮʽʡʥʽʩʪʴ: ʐʨʠʬʪʠ ʪʘ ʪʝʢʩʪ ʤʦʞʫʪʴ ʧʝʨʝʜʘʚʘʪʠ ʝʤʦʮʽʾ, ʩʪʚʦʨʶʚʘʪʠ ʧʝʚʥʠʡ ʥʘʩʪʨʽʡ ʽ 

ʘʩʦʮʽʘʮʽʾ. 
ʌʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ: ʊʝʢʩʪ ʥʘ ʫʧʘʢʦʚʮʽ ʧʦʚʠʥʝʥ ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʶ ʽʥʬʦʨʤʘʪʠʚʥʫ ʬʫʥʢʮʽʶ, ʘʣʝ 

ʧʨʠ ʮʴʦʤʫ ʥʝ ʟʘʭʘʨʘʱʫʚʘʪʠ ʜʠʟʘʡʥ. 
ʊʠʧʠ ʰʨʠʬʪʽʚ ʪʘ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʫʧʘʢʦʚʮʽ: ʐʨʠʬʪʠ ʟ ʟʘʨʫʙʢʘʤʠ (serif): ʊʨʘʜʠʮʽʡʥʽ, 

ʩʪʚʦʨʶʶʪʴ ʚʽʜʯʫʪʪʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʢʣʘʩʠʢʠ. ɼʦʨʝʯʥʽ ʜʣʷ ʧʨʦʜʫʢʪʽʚ ʧʨʝʤʽʫʤ-ʩʝʛʤʝʥʪʘ. 
ʐʨʠʬʪʠ ʙʝʟ ʟʘʨʫʙʦʢ (sans-serif) ï ʩʫʯʘʩʥʽ, ʤʽʥʽʤʘʣʽʩʪʠʯʥʽ, ʣʝʛʢʦ ʯʠʪʘʶʪʴʩʷ. ʇʽʜʭʦʜʷʪʴ ʜʣʷ 

ʙʽʣʴʰʦʩʪʽ ʧʨʦʜʫʢʪʽʚ. 
ɼʝʢʦʨʘʪʠʚʥʽ ʰʨʠʬʪʠ ï  ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʘʢʮʝʥʪʽʚ, ʧʽʜʢʨʝʩʣʝʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʜʫʢʪʫ. 
ʈʫʯʥʽ ʰʨʠʬʪʠ ï ʜʦʜʘʶʪʴ ʪʝʧʣʦʪʠ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʩʪʽ. ʏʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʧʨʦʜʫʢʪʽʚ handmade ʘʙʦ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʜʠʪʷʯʦʛʦ ʜʠʟʘʡʥʫ. 
ɺʠʩʥʦʚʦʢ. ɼʠʟʘʡʥ ʫʧʘʢʦʚʢʠ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʩʫʚʘʥʥʷ ʪʦʚʘʨʫ ʚ ʟʥʘʯʫʱʠʡ ʩʧʦʩʽʙ, ʦʩʢʽʣʴʢʠ 

ʚʽʥ ʻ ʧʝʨʰʠʤ, ʱʦ ʩʧʨʠʡʤʘʻʪʴʩʷ ʩʧʦʞʠʚʘʯʝʤ ʥʘ ʧʦʣʠʮʽ ʤʘʛʘʟʠʥʫ. 

ʃʽʪʝʨʘʪʫʨʘ 
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ɸʥʘʣʽʟ ʪʠʧʦʛʨʘʬʩʴʢʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʨʽʟʥʠʭ ʧʘʢʫʚʘʥʴ 

 

ɸʥʥʘ ʈʫʱʘʢ, ʆʣʝʥʘ ɹʘʙʘʥʦʚʘ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʆʩʪʘʥʥʽ ʜʝʩʷʪʠʨʽʯʯʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʠʦʢʨʝʤʣʝʥʥʷ ʧʘʢʫʚʘʣʴʥʦʛʦ ʜʠʟʘʡʥʫ 

ʋʢʨʘʾʥʠ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʫ ʛʘʣʫʟʴ ʜʠʟʘʡʥʫ, ʜʝʤʦʥʩʪʨʫʶʪʴ ʩʪʘʥʦʚʣʝʥʥʷ ʦʢʨʝʤʠʭ ʩʬʝʨ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʨʦʙʥʠʮʪʚʦ ʧʘʢʫʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚʠʛʦʪʦʚʣʝʥʥʷ 
ʩʧʝʮʽʘʣʴʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʨʦʟʨʦʙʢʫ ʜʠʟʘʡʥʫ ʫʧʘʢʦʚʢʠ, ʪʠʨʘʞʫʚʘʥʥʷ ʫʧʘʢʦʚʢʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʦʣʽʛʨʘʬʽʾ ʪʦʱʦ.  

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʈʦʟʛʣʷʜ ʜʠʟʘʡʥʫ ʩʧʦʞʠʚʯʦʾ ʫʧʘʢʦʚʢʠ, ʟʜʽʡʩʥʶʚʘʚʩʷ ʟ ʧʦʟʠʮʽʾ 

ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʷʢ ʻʜʠʥʦʛʦ ʮʽʣʦʛʦ ʟ ʫʟʛʦʜʞʝʥʠʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ ʫʩʽʭ ʝʣʝʤʝʥʪʽʚ 

ʫ ʢʦʥʪʝʢʩʪʽ ʽʩʪʦʨʠʯʥʠʭ, ʩʦʮʽʦʢʫʣʴʪʫʨʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʬʘʢʪʦʨʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʍʘʨʯʦʚʽ ʧʨʦʜʫʢʪʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʝʣʠʢʠʡ ʪʝʢʩʪ ʜʣʷ ʯʠʪʘʙʝʣʴʥʦʩʪʽ, ʽʥʬʦʨʤʘʮʽʷ ʥʘ 

ʟʚʦʨʦʪʽ ʤʘʣʝʥʴʢʠʤ ʰʨʠʬʪʦʤ, ʘʣʝ ʚʦʥʘ ʪʝʞ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʯʠʪʘʙʝʣʴʥʦʶ. ʉʦʣʦʜʦʱʽ ʟʜʝʙʽʣʴʰʦʛʦ ʤʘʶʪʴ ʷʩʢʨʘʚʫ ʯʠ 

ʧʘʩʪʝʣʴʥʫ ʢʦʣʴʦʨʦʚʫ ʛʘʤʫ. 

ʇʨʠʢʣʘʜ: ʮʫʢʝʨʢʠ ʈʦʰʝʥ çʏʝʨʚʦʥʠʡ ʤʘʢ è. ʎʷ ʫʧʘʢʦʚʢʘ ʤʘʻ 

ʨʦʟʙʽʨʣʠʚʠʡ ʪʝʢʩʪ ʜʣʷ ʥʘʟʚʠ ʙʨʝʥʜʫ, ʜʝʢʦʨʘʪʠʚʥʠʡ ʰʨʠʬʪ ʜʣʷ 
ʥʘʟʚʠ ʧʨʦʜʫʢʪʫ ʪʘ ʯʦʨʥʠʡ ʥʘ ʙʽʣʦʤʫ ʪʝʢʩʪ ʩʢʣʘʜʫ ʨʦʟʙʽʨʣʠʚʠʤ 

ʰʨʠʬʪʦʤ. ʇʨʦʜʫʢʪ ʟ ʜʦʩʪʘʪʥʴʦ ʚʧʽʟʥʘʚʘʥʠʤ ʜʠʟʘʡʥʦʤ. 

ʌʘʨʤʘʮʝʚʪʠʢʘ ʧʦʚʠʥʥʘ ʚʠʢʣʠʢʘʪʠ ʪʘʢʦʞ ʜʦʚʽʨʫ, ʤʘʪʠ ʤʽʥʽʤʘʣʽʩʪʠʯʥʽ ʰʨʠʬʪʠ ʪʘ 

ʩʪʨʫʢʪʫʨʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ. ʅʘ ʮʴʦʤʫ ʧʘʢʫʚʘʥʥʽ ʙʘʯʠʤʦ ʙʘʛʘʪʦ ʰʨʠʬʪʽʚ, ʯʠʤ ʚʦʥʠ 

ʤʝʥʰʽ ʪʠʤ ʙʽʣʴʰ ʤʽʥʽʤʘʣʽʩʪʠʯʥʽ. ʊʝʢʩʪ ʤʘʻ ʥʘʩʠʯʝʥʽ ʢʦʣʴʦʨʠ, ʘ ʩʚʽʪʣʝ ʪʣʦ ʟʙʽʣʴʰʫʻ 

ʯʠʪʘʙʝʣʴʥʽʩʪʴ. ɺʩʝ ʥʘʡʦʩʥʦʚʥʽʰʝ (ʢʽʣʴʢʽʩʪʴ, ʥʘʟʚʘ, ʙʨʝʥʜ, 

ʛʨʘʤʦʚʢʘ, ʪʠʧ ʪʘʙʣʝʪʦʢ) ʨʦʟʪʘʰʦʚʘʥʦ ʥʘ ʣʠʮʝʚʽʡ ʩʪʦʨʦʥʽ. ʇʨʠʢʣʘʜ: 

ʪʘʙʣʝʪʢʠ ʌʘʨʤʘʢ çɸʜʘʞʠʦè. ʎʷ ʫʧʘʢʦʚʢʘ ʻ ʪʠʧʦʚʠʤ 

ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʩʚʦʛʦ ʥʘʧʨʘʚʣʝʥʥʷ ʪʘ ʚʠʢʦʥʫʻ ʫʩʽ ʬʫʥʢʮʽʾ.   

ʇʘʢʫʚʘʥʥʷ ʜʣʷ ʢʦʩʤʝʪʠʢʠ ʤʦʞʝ ʙʫʪʠ ʥʝʡʤʦʚʽʨʥʦ ʨʽʟʥʽʤ  

ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʞʠʚʘʯʘ), ʘʣʝ ʟʜʝʙʽʣʴʰʦʛʦ ʥʝ ʻ ʤʘʢʩʠʤʘʣʽʩʪʠʯʥʠʤ. 
ʊʝʢʩʪ ʤʘʻ ʙʫʪʠ ʚʠʩʦʢʦʾ ʯʠʪʘʻʤʦʩʪʽ (ʷʢ ʚʠʥʷʪʦʢ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʟʚʘ ʙʨʝʥʜʫ ʪʘ 

ʧʨʦʜʫʢʪʫ,ʘʣʝ ʚʦʥʠ ʤʘʶʪʴ ʜʫʙʣʶʚʘʪʠʩʷ ʥʘ ʟʚʦʨʦʪʽ ʦʩʥʦʚʥʠʤ ʰʨʠʬʪʦʤ) 

ʅʘ ʮʴʦʤʫ ʧʘʢʫʚʘʥʥʽ ʰʨʠʬʪ ʙʽʣʠʡ ʥʘ ʟʦʣʦʪʦʤʫ ʪʣʽ, ʱʦ ʧʽʜʭʦʜʠʪʴ ʧʨʦʩʫʥʫʪʦʤʫ ʪʘ 

ʣʶʢʩʦʚʦʤʫ ʙʨʝʥʜʫ, ʘʣʝ ʞʘʭʣʠʚʦ ʯʠʪʘʻʪʴʩʷ. 

ʇʨʠʢʣʘʜ: ʭʘʡʣʘʡʪʝʨ ʚʽʜ Fenty Beauty ʍʦʯ ʰʨʠʬʪ ʽ 

ʤʽʥʽʤʘʣʽʩʪʠʯʥʠʡ, ʘʣʝ ʥʘ ʢʦʨʦʙʮʽ ʮʝʡ ʬʘʢʪ ʩʠʪʫʘʮʽʶ ʥʝ 

ʨʷʪʫʻ. 

ʊʦʤʫ ʥʘ ʮʴʦʤʫ ʧʨʠʢʣʘʜʽ ʥʝ ʚʜʘʣʦ ʧʽʜʽʙʨʘʥʽ 

ʩʧʦʣʫʯʝʥʥʷ ʢʦʣʴʦʨʽʚ. 

ɺʠʩʥʦʚʦʢ. ʇʨʘʮʶʶʯʠ ʥʘʜ ʫʧʘʢʦʚʢʦʶ, ʜʠʟʘʡʥʝʨʦʚʽ 

ʥʝʦʙʭʽʜʥʦ ʧʦʩʪʽʡʥʦ ʚʽʜʩʪʝʞʫʚʘʪʠ ʟʤʽʥʠ ʚ ʝʩʪʝʪʠʯʥʠʭ, ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 
ʚʠʤʦʛʘʭ, ʷʢʽ ʩʴʦʛʦʜʥʽ ʚʠʩʫʚʘʶʪʴʩʷ ʩʫʩʧʽʣʴʩʪʚʦʤ, ʨʠʥʢʦʤ ʪʘ ʚʠʨʦʙʥʠʮʪʚʦʤ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

1. ʂʨʠʚʦʰʝʡ, ɺ. ʋʧʘʢʦʚʢʘ ʚ ʥʘʰʦʤʫ ʞʠʪʪʽ [ʊʝʢʩʪ] / ɺ. ʂʨʠʚʦʰʝʡ. - ʂ.: ɯɸʎ 

"ʋʧʘʢʦʚʢʘ", 2001. - 159ʩ. 

2. Bringhurst, Robert. The Elements of Typographic Style. - 2nd ed. p. cm. / Robert 

Bringhurst. Vancouver, Edited by Hartley & Marks Publishers. 1992 ï 351 p. 



91st International  scientific conference of young scientist and students  
"Youth scientific achievements to the 21st century nutrition problem solution",  

April , 7ï11, 2025. Book of abstract. Part 2. NUFT, Kyiv. 

97 

ɽʢʩʢʣʶʟʠʚʥʝ ʧʘʢʦʚʘʥʥʷ 

 

ɺʝʨʦʥʽʢʘ ʗʥʠʮʴʢʘ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɽʢʩʢʣʶʟʠʚʥʝ ʧʘʢʦʚʘʥʥʷ ï ʮʝ ʦʩʦʙʣʠʚʠʡ ʚʠʜ ʧʘʢʦʚʘʥʥʷ, ʷʢʠʡ ʧʽʜʢʨʝʩʣʶʻ 

ʫʥʽʢʘʣʴʥʽʩʪʴ, ʧʨʝʤʽʘʣʴʥʽʩʪʴ ʪʘ ʩʪʘʪʫʩ ʧʨʦʜʫʢʪʫ. ɺʦʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʝʤʦʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʟ ʧʦʢʫʧʮʝʤ, ʚʠʜʽʣʝʥʥʷ ʙʨʝʥʜʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʩʪʘʪʫʩʫ ʪʦʚʘʨʫ. 
ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʇʘʢʦʚʘʥʥʷ ʷʢ ʩʢʣʘʜʦʚʘ ʯʘʩʪʠʥʘ ʜʠʟʘʡʥʝʨʩʴʢʦʛʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʦʟʛʣʷʜʘʣʘʩʷ ʫ ʢʦʥʪʝʢʩʪʽ ʩʦʮʽʦʢʫʣʴʪʫʨʥʠʭ ʧʦʪʨʝʙ ʩʫʩʧʽʣʴʩʪʚʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʫʧʘʢʦʚʢʠ 

ʧʦʷʩʥʶʻʪʴʩʷ, ʟʦʢʨʝʤʘ, ʟʨʦʩʪʘʶʯʠʤ ʘʩʦʨʪʠʤʝʥʪʦʤ ʧʨʦʜʫʢʮʽʾ, ʧʦʷʚʦʶ ʩʫʯʘʩʥʠʭ 

ʧʘʢʫʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʥʦʚʠʭ ʚʠʜʽʚ ʫʧʘʢʦʚʦʢ ʪʘ ʩʪʨʽʤʢʠʤ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ, ʘ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ ʮʝ ʪʘʢʦʞ ʧʦʚ'ʷʟʘʥʦ ʟ ʨʦʟʰʠʨʝʥʥʷʤ ʤʝʨʝʞʽ 

ʩʫʧʝʨʤʘʨʢʝʪʽʚ. ʇʦʪʨʽʙʥʦ ʟʨʦʙʠʪʠ ʘʢʮʝʥʪ ʥʘ ʪʦʤʫ, ʱʦ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ 

ʘʩʦʨʪʠʤʝʥʪʫ ʪʦʚʘʨʽʚ ʫʪʚʦʨʶʻʪʴʩʷ ʥʦʚʘ ʛʨʫʧʘ ʧʨʦʜʫʢʮʽʾ ʚʠʩʦʢʦʾ ʮʽʥʦʚʦʾ ʢʘʪʝʛʦʨʽʾ, ʷʢʘ 

ʧʦʪʨʝʙʫʻ ʚʞʝ ʥʝ ʩʪʘʥʜʘʨʪʥʦʾ, ʘ ʝʢʩʢʣʶʟʠʚʥʦʾ ʫʧʘʢʦʚʢʠ. 

ɺʠʷʚʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʜʦʮʽʣʴʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʘʙʦ 

ʝʢʩʢʣʶʟʠʚʥʦʛʦ ʧʽʜʭʦʜʫ, ʩʣʽʜ ʜʦʩʣʽʜʠʪʠ ʧʦʭʦʜʞʝʥʥʷ, ʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ 

ʩʧʦʞʠʚʯʦʾ ʫʧʘʢʦʚʢʠ. ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʻ ʧʠʪʘʥʥʷ: ʷʢ ʜʠʟʘʡʥ ʩʧʦʞʠʚʯʦʾ ʫʧʘʢʦʚʢʠ 
ʩʧʨʠʷʻ ʚʠʷʚʣʝʥʥʶ ʧʝʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʦʚʘʨʫ, ʩʪʚʦʨʝʥʥʷ ʦʙʨʘʟʫ ʧʨʦʜʫʢʪʫ. 

ʇʘʢʦʚʘʥʥʷ ʤʦʞʝ ʚʠʨʽʟʥʷʪʠʩʷ ʩʝʨʝʜ ʢʦʥʢʫʨʝʥʪʽʚ ʟʘʚʜʷʢʠ ʽʥʥʦʚʘʮʽʡʥʽʡ ʬʦʨʤʽ, 

ʢʦʣʴʦʨʫ ʯʠ ʪʝʢʩʪʫʨʽ. ɼʣʷ ʮʴʦʛʦ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʝʩʪʘʥʜʘʨʪʥʽ ʤʘʪʝʨʽʘʣʠ, 

ʥʘʧʨʠʢʣʘʜ, ʜʝʨʝʚʦ, ʤʝʪʘʣ, ʩʢʣʦ. ʄʘʪʝʨʽʘʣʠ ʧʨʝʤʽʫʤ-ʢʣʘʩʫ ʧʽʜʢʨʝʩʣʶʶʪʴ ʩʪʘʪʫʩ 

ʧʨʦʜʫʢʪʫ. ɼʝʪʘʣʽ ʧʘʢʦʚʘʥʥʷ ʤʘʶʪʴ ʙʫʪʠ ʜʦʚʝʨʰʝʥʠʤʠ: ʚʽʜ ʜʨʫʢʫ ʜʦ ʪʦʯʥʦʛʦ 

ʩʢʣʘʜʘʥʥʷ. ʅʝ ʪʽʣʴʢʠ ʟʦʚʥʽʰʥʷ ʧʨʠʚʘʙʣʠʚʽʩʪʴ, ʘʣʝ ʡ ʟʨʫʯʥʽʩʪʴ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ: ʣʝʛʢʽʩʪʴ 

ʚʽʜʢʨʠʚʘʥʥʷ, ʤʦʞʣʠʚʽʩʪʴ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʟʘʭʠʩʪ ʧʨʦʜʫʢʪʫ. 

ʄʝʪʦʶ ʝʢʩʢʣʶʟʠʚʥʦʛʦ ʧʘʢʦʚʘʥʥʷ ʻ ʧ̔ ʜʚʠʱʝʥʥʷ ʝʤʦʮʽʡʥʦʛʦ ʟʚ'ʷʟʢʫ ʟ ʢʣʽʻʥʪʦʤ. 

ʇʦʢʫʧʮʽ ʘʩʦʮʽʶʶʪʴ ʪʘʢʠʡ ʚʠʜ ʧʘʢʦʚʘʥʥʷ ʟ ʦʩʦʙʣʠʚʠʤʠ ʝʤʦʮʽʷʤʠ. ɻʘʨʥʝ ʧʘʢʦʚʘʥʥʷ 

ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʨʽʰʝʥʥʷ ʢʫʧʠʪʠ ʧʨʦʜʫʢʪ ʥʘʚʽʪʴ ʟʘ ʚʠʩʦʢʦʶ ʮʽʥʦʶ. ɼʠʟʘʡʥ ʤʘʻ 

ʚʽʜʦʙʨʘʞʘʪʠ ʮʽʥʥʦʩʪʽ ʙʨʝʥʜʫ ʘʙʦ ʩʪʘʪʫʩ ʧʨʦʜʫʢʪʫ (ʥʘʧʨʠʢʣʘʜ, ʟʦʣʦʪʽ ʯʠ ʩʨʽʙʣʷʩʪʽ 
ʝʣʝʤʝʥʪʠ ʜʣʷ ʝʣʽʪʥʦʩʪʽ). ɽʢʩʢʣʶʟʠʚʥʝ ʧʘʢʦʚʘʥʥʷ ʩʪʚʦʨʶʻ ʢʦʥʢʫʨʝʥʪʥʫ ʧʝʨʝʚʘʛʫ ʽ 

ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʣʶʢʩʦʚʠʭ ʪʦʚʘʨʽʚ (ʧʘʨʬʫʤʠ, ʘʣʢʦʛʦʣʴ, ʧʨʠʢʨʘʩʠ). 

           
ʈʠʩ. 1. ʇʨʠʢʣʘʜʠ ʝʢʩʢʣʶʟʠʚʥʦʛʦ ʧʘʢʦʚʘʥʥʷ 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʝʢʩʢʣʶʟʠʚʥʦʛʦ ʧʘʢʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʰʪʦʚʥʽ ʘʙʦ ʨʽʜʢʽʩʥʽ 

ʤʘʪʝʨʽʘʣʠ (ʰʢʽʨʘ, ʩʢʣʦ, ʦʢʩʘʤʠʪ), ʦʩʦʙʣʠʚʠʡ ʜʨʫʢ (ʛʣʠʙʦʢʝ ʪʠʩʥʝʥʥʷ, ʟʦʣʦʪʝ 

ʬʦʣʴʛʫʚʘʥʥʷ, UV-ʣʘʢ), ʢʦʥʪʨʘʩʪʥʽ ʜʝʪʘʣʽ: ʤʘʛʥʽʪʥʽ ʟʘʩʪʽʙʢʠ, ʩʪʨʽʯʢʠ, ʨʫʯʥʦʾ ʨʦʙʦʪʠ. 

ɺʠʩʥʦʚʦʢ. ɽʢʩʢʣʶʟʠʚʥʝ ʧʘʢʦʚʘʥʥʷ ʚʠʢʦʥʫʻ ʦʜʥʦʯʘʩʥʦ ʢʽʣʴʢʘ ʬʫʥʢʮʽʡ: ʧʨʠʚʝʨʪʘʻ 

ʫʚʘʛʫ, ʚʠʢʣʠʢʘʻ ʝʤʦʮʽʾ, ʧʦʟʠʮʽʦʥʫʻ ʧʨʦʜʫʢʪ ʷʢ ʧʨʝʤʽʘʣʴʥʠʡ ʽ ʟʙʽʣʴʰʫʻ ʡʦʛʦ ʚʘʨʪʽʩʪʴ ʚ 

ʦʯʘʭ ʧʦʢʫʧʮʷ. ʁʦʛʦ ʫʩʧʽʰʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʘʨʤʦʥʽʡʥʦʛʦ ʧʦʻʜʥʘʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, ʝʩʪʝʪʠʢʠ ʪʘ ʝʤʦʮʽʡʥʦʾ ʩʢʣʘʜʦʚʦʾ. 



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 
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ʉʫʯʘʩʥʽ ʚʠʤʦʛʠ ʜʦ ʧʘʢʦʚʘʥʥʷ 
 

ɼʘʨʠʥʘ ʇʦʣʽʱʫʢ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 
 

ɺʉʊʋʇ ɺʠʷʚʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʚʠʤʦʛ ʜʦ ʩʫʯʘʩʥʦʛʦ ʧʘʢʦʚʘʥʥʷ ʻ ʜʦʚʦʣʽ 
ʚʘʞʣʠʚʠʤ ʚ ʫʤʦʚʘʭ ʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʩʧʦʞʠʚʯʦʾ ʫʧʘʢʦʚʢʠ. ɼʫʞʝ ʚʘʞʣʠʚʠʤ ʻ ʧʠʪʘʥʥʷ: 
ʷʢʽ ʚʠʤʦʛʠ ʩʧʨʠʷʶʪʴ ʨʦʟʨʦʙʮʽ ʷʢʽʩʥʦʾ ʽ ʩʫʯʘʩʥʦʾ ʫʧʘʢʦʚʢʠ. 
ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʫʧʘʢʦʚʢʠ ʟʜʽʡʩʥʶʚʘʣʦʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʩʪʦʨʠʯʥʦʛʦ, 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʢʦʰʪʦʚʥʦʛʦ ʘʥʘʣʽʟʫ. 
ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɸʥʘʣʽʟ ʚʠʤʦʛ ʜʦ ʧʘʢʦʚʘʥʥʷ ʟʚʝʜʝʥʠʡ ʜʦ ʪʘʙʣʠʮʽ: 

ʂʘʪʝʛʦʨʽʷ ɺʠʤʦʛʠ ʜʦ ʧʘʢʦʚʘʥʥʷ ʇʨʠʤʽʪʢʠ 

ʄʘʪʝʨʽʘʣʠ 
ʇʘʢʫʚʘʥʥʷ ʧʦʚʠʥʥʦ ʙʫʪʠ ʚʠʛʦʪʦʚʣʝʥʝ ʟ ʝʢʦʣʦʛʽʯʥʦ 
ʯʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʧʝʨʝʨʦʙʮʽ (ʢʘʨʪʦʥ, 
ʧʣʘʩʪʠʢ, ʙʽʦʨʦʟʢʣʘʜʥʽ ʤʘʪʝʨʽʘʣʠ). 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʩʪʽ 
ʨʝʩʫʨʩʽʚ ʪʘ ʟʤʝʥʰʝʥʥʷ 
ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʣʽʜʫ. 

ʈʦʟʤʽʨ ʽ 
ʬʦʨʤʘ 

ʇʘʢʫʚʘʥʥʷ ʧʦʚʠʥʥʦ ʙʫʪʠ ʢʦʤʧʘʢʪʥʠʤ ʽ ʟʨʫʯʥʠʤ ʜʣʷ 
ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʧʪʠʤʘʣʴʥʦʛʦ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʩʪʦʨʫ ʥʘ ʩʢʣʘʜʽ. 

ɿʨʫʯʥʽʩʪʴ ʜʣʷ 
ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʣʦʛʽʩʪʠʢʠ. 

ʄʽʮʥʽʩʪʴ ʽ 
ʟʘʭʠʩʪ 

ʇʘʢʫʚʘʥʥʷ ʤʘʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʘʭʠʩʪ ʚʽʜ ʧʦʰʢʦʜʞʝʥʴ 
ʧʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ (ʧʽʜʚʠʱʝʥʘ ʤʽʮʥʽʩʪʴ ʩʪʽʥʦʢ, 
ʚʦʣʦʛʘ- ʪʘ ʧʠʣʦʥʝʧʨʦʥʠʢʥʽʩʪʴ). 

ɺʘʞʣʠʚʽʩʪʴ ʜʣʷ 
ʟʙʝʨʝʞʝʥʥʷ ʷʢʦʩʪʽ 
ʪʦʚʘʨʫ. 

ɹʝʟʧʝʢʘ 

ʇʘʢʫʚʘʥʥʷ ʥʝ ʧʦʚʠʥʥʦ ʤʽʩʪʠʪʠ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ 
(ʥʘʧʨʠʢʣʘʜ, ʪʦʢʩʠʯʥʠʭ ʙʘʨʚʥʠʢʽʚ). ɺʦʥʦ ʪʘʢʦʞ ʤʘʻ 
ʙʫʪʠ ʙʝʟʧʝʯʥʠʤ ʜʣʷ ʜʽʪʝʡ, ʷʢʱʦ ʮʝ ʥʝʦʙʭʽʜʥʦ 
(ʚʽʜʩʫʪʥʽʩʪʴ ʜʨʽʙʥʠʭ ʜʝʪʘʣʝʡ, ʷʢʽ ʤʦʞʥʘ ʧʨʦʢʦʚʪʥʫʪʠ). 

ʉʪʘʥʜʘʨʪʠ ʙʝʟʧʝʢʠ ʜʣʷ 
ʩʧʦʞʠʚʘʯʽʚ. 

ɯʥʬʦʨʤʘʮʽʷ 
ʇʘʢʫʚʘʥʥʷ ʧʦʚʠʥʥʦ ʤʽʩʪʠʪʠ ʚʩʶ ʥʝʦʙʭʽʜʥʫ 
ʽʥʬʦʨʤʘʮʽʶ: ʩʢʣʘʜ ʪʦʚʘʨʫ, ʪʝʨʤʽʥ ʧʨʠʜʘʪʥʦʩʪʽ, 
ʽʥʩʪʨʫʢʮʽʶ, ʧʦʧʝʨʝʜʞʝʥʥʷ, ʢʦʥʪʘʢʪʥʽ ʜʘʥʽ ʚʠʨʦʙʥʠʢʘ. 

ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ 
ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʪʘ 
ʩʪʘʥʜʘʨʪʘʤ. 

ʃʝʛʢʽʩʪʴ 
ʚʽʜʢʨʠʪʪʷ 

ʇʘʢʫʚʘʥʥʷ ʧʦʚʠʥʥʦ ʙʫʪʠ ʣʝʛʢʠʤ ʜʣʷ ʚʽʜʢʨʠʪʪʷ, ʟ 
ʤʦʞʣʠʚʽʩʪʶ ʧʦʚʪʦʨʥʦʛʦ ʟʘʢʨʠʪʪʷ (ʷʢʱʦ ʮʝ ʧʦʪʨʽʙʥʦ 
ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʪʦʚʘʨʫ). 

ʇʦʢʨʘʱʝʥʥʷ ʟʨʫʯʥʦʩʪʽ 
ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɽʩʪʝʪʠʢʘ ʪʘ 
ʜʠʟʘʡʥ 

ɼʠʟʘʡʥ ʧʘʢʫʚʘʥʥʷ ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʙʨʝʥʜʫ, ʙʫʪʠ 
ʧʨʠʚʘʙʣʠʚʠʤ ʽ ʚʽʜʦʙʨʘʞʘʪʠ ʢʦʥʮʝʧʮʽʶ ʪʦʚʘʨʫ. 

ɺʘʞʣʠʚʽʩʪʴ ʜʣʷ 
ʤʘʨʢʝʪʠʥʛʫ ʪʘ 
ʧʨʠʚʝʨʥʝʥʥʷ ʫʚʘʛʠ. 

ɺʘʨʪʽʩʪʴ 
ɺʘʨʪʽʩʪʴ ʧʘʢʫʚʘʥʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʦʧʪʠʤʽʟʦʚʘʥʦʶ, ʱʦʙ 
ʥʝ ʧʝʨʝʚʠʱʫʚʘʪʠ ʮʽʥʦʚʠʡ ʧʦʨʽʛ ʜʣʷ ʩʧʦʞʠʚʘʯʘ, ʘʣʝ ʡ 
ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʠʡ ʨʽʚʝʥʴ ʷʢʦʩʪʽ. 

ɹʘʣʘʥʩ ʤʽʞ ʝʢʦʥʦʤʽʻʶ 
ʪʘ ʷʢʽʩʪʶ. 

ʊʨʘʥʩʧʦʨʪʫʚʘ
ʥʥʷ ʽ 
ʟʙʝʨʽʛʘʥʥʷ 

ʇʘʢʫʚʘʥʥʷ ʧʦʚʠʥʥʦ ʙʫʪʠ ʟʨʫʯʥʠʤ ʜʣʷ 
ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ: ʣʝʛʢʝ, ʘʣʝ ʤʽʮʥʝ, ʟ ʤʦʞʣʠʚʽʩʪʶ 
ʩʪʦʩʫʚʘʪʠʩʷ ʚ ʰʪʘʙʝʣʷʭ ʙʝʟ ʧʦʰʢʦʜʞʝʥʥʷ ʪʦʚʘʨʫ. 

ɺʨʘʭʫʚʘʥʥʷ 
ʦʩʦʙʣʠʚʦʩʪʝʡ ʣʦʛʽʩʪʠʢʠ 
ʪʘ ʩʢʣʘʜʩʴʢʠʭ ʫʤʦʚ. 

ʄʘʨʢʫʚʘʥʥʷ ʽ 
ʰʪʨʠʭ-ʢʦʜʠ 

ʇʘʢʫʚʘʥʥʷ ʧʦʚʠʥʥʦ ʙʫʪʠ ʦʩʥʘʱʝʥʝ ʯʽʪʢʠʤ ʽ ʣʝʛʢʦ 
ʟʯʠʪʫʚʘʥʠʤ ʰʪʨʠʭ-ʢʦʜʦʤ, ʘ ʪʘʢʦʞ ʤʘʨʢʫʚʘʥʥʷʤ, ʱʦ 
ʚʽʜʧʦʚʽʜʘʻ ʩʪʘʥʜʘʨʪʘʤ ʜʣʷ ʪʦʚʘʨʽʚ ʚʽʜʧʦʚʽʜʥʦʛʦ ʚʠʜʫ. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 
ʧʨʦʮʝʩʫ ʧʨʦʜʘʞʫ ʪʘ 
ʦʙʣʽʢʫ. 

ʊʝʨʤʽʥ 
ʧʨʠʜʘʪʥʦʩʪʽ/ 
ɿʙʝʨʽʛʘʥʥʷ 

ʇʘʢʫʚʘʥʥʷ ʧʦʚʠʥʥʦ ʤʘʪʠ ʯʽʪʢʦ ʚʢʘʟʘʥʠʡ ʪʝʨʤʽʥ 
ʧʨʠʜʘʪʥʦʩʪʽ, ʫʤʦʚʠ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʱʦʙ ʥʝ 
ʙʫʣʦ ʨʠʟʠʢʫ ʩʧʦʞʠʚʘʥʥʷ ʪʦʚʘʨʫ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʮʴʦʛʦ 
ʪʝʨʤʽʥʫ. 

ʂʣʶʯʦʚʠʡ ʘʩʧʝʢʪ ʜʣʷ 
ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ 
ʘʙʦ ʤʝʜʠʢʘʤʝʥʪʽʚ. 

ɺʠʩʥʦʚʦʢ. ɿʨʦʙʣʝʥʠʡ ʘʥʘʣʽʟ ʜʝʤʦʥʩʪʨʫʻ ʚʘʞʣʠʚʽ ʘʩʧʝʢʪʠ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ 
ʨʦʟʨʦʙʮʽ ʧʘʢʦʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɺʩʽ ʬʘʢʪʦʨʠ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʽ ʡ ʜʦʧʦʤʘʛʘʶʪʴ 
ʩʪʚʦʨʠʪʠ ʝʬʝʢʪʠʚʥʝ, ʙʝʟʧʝʯʥʝ ʪʘ ʟʨʫʯʥʝ ʧʘʢʫʚʘʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʨʠʥʢʫ ʪʘ 
ʟʘʢʦʥʦʜʘʚʩʪʚʘ. 

 
ʃʽʪʝʨʘʪʫʨʘ 
Thomas Hine. The Total Package The Secret History and Hidden Meanings of Boxes, Bottles, 

Cans, and Other Persuasive Containers / Thomas Hine.  Boston, NY, Toronto, London Little, Brown 
and Company 1995 ï 270ʨ.  
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Development of the knife mechanism design for PET bottle shredding 

 

Ivan Tymchenko, Mykola Iakymchuk 

National University of Food Technologies, Kyiv, Ukraine 

 

Introduction. Separating the bottle into the neck, bottom, and middle for separate 

processing ensures a homogeneous polymer, which increases the quality of the recycled 

material, since the polymer is amorphous in the neck and bottom, and oriented in the middle. 
Materials and methods. Theoretical research was carried out using complex methods 

of analysis and scientific generalization of data from literary sources. 3D modeling done in 

Autodesk Inventor. 

Results. According to the results of a literature analysis, it was found that the main 

problem of bottle recycling is the lack of equipment for preliminary separation of the bottle 

into parts with different polymer properties. 

For such separation, sickle-shaped knives with a piercing part were designed, which 

reduces the required force during cutting (Fig. 1). A mathematical model of the cutting 

process using such knives was developed for their study. 

A prototype of a PET bottle shredder was also designed (Fig. 2). It includes a receiving 

chamber 1, a body 2 in which knives 3 and counter knives 4 are installed, and an output 

chamber 5. The installation works as follows. A PET bottle is placed in the receiving chamber 
1 and rolls along an inclined plane into the body 2. In the body, knives 3 are installed on the 

shaft, which capture the bottle and, resting it on the counter knives 4, divide it in two stages: 

piercing and cutting. The piercing stage allows to reduce the force of further cutting. The 

separated parts exit the shredder through the output chamber 5 and proceed to the next 

technological process. 

 

               
    Fig. 1. Knife design:             Fig. 2. Model of the shredder prototype: 

     1 ï piercing part,           1 ï receiving chamber, 2 ï body, 3 ï knife, 

                 2 ï cutting part.                4 ï counter knife, 5 ï output chamber. 

 

Conclusions. Conducted analytical studies of the proposed design of knives allowed us 

to conclude that due to the presence of a piercing element, the cutting force is reduced; which 

in turn leads to energy savings of up to 15%. The obtained data will be used in the 

manufacture of a prototype shredder.  
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processing of polyethylene terephthalate (PET) for beverage production: a review. 

Polymers 2022, 14, 2366. 



91st International  scientific conference of young scientist and students  
"Youth scientific achievements to the 21st century nutrition problem solution",  

April , 7ï11, 2025. Book of abstract. Part 2. NUFT, Kyiv. 

101 

Development of a specialized robotic module for group packaging 

 

Ivan Hlushchenko, Mykola Iakymchuk 

National University of Food Technologies, Kyiv, Ukraine 

 

Introduction. Extensive development of food industry and packaging industry forces 

packaging equipment manufacturers to develop solutions that allow packaging products of 

various shapes and types faster and more efficiently. That is why leading manufacturers of 
group packaging equipment use specialized robotic complexes (SRC), which enable quick 

reconfiguration for different types of packaged products. The development of new SRC 

designs is therefore a relevant task for increasing the competitiveness of such equipment in 

the packaging machinery market.   

Materials and methods. The study involved analyzing existing designs of modern SRCs 

for group packaging, designing a robotic module using CAD software Autodesk Inventor and 

modeling the working area of SRC using MatLab.   

Results and discussion. The research on SRC usage in modern group packaging 

equipment and their structural analysis revealed that the most common SRCs are of the 

articulated type with 2ï4 degrees of freedom. One of the key characteristics of SRCs is their 

modular design and the ability to be quickly reconfigured.   

 
 

Fig. 1: a) Structure of the robotic module for group packaging: 

1 ï servo motor, 2 ï reducer, 3 ï mounting bracket, 4 ï pneumatic cylinder module, 5 ï 

timing belt, 6 ï link, 7 ï vacuum gripper 

b) Technological scheme for using the robotic module for product pushing operations. 

As a result, a robotic module with two degrees of freedom was developed (Fig. 1a). It is 
powered by a servo motor and a pneumatic cylinder module (Fig. 1a, pos. 1,4). A 

distinguishing feature of this module is the toothed belt transmission system (Fig. 1a, pos. 5) 

positioned along the links (Fig. 1a, pos. 6), which allows mechanical adjustment of the 

gripper's orientation (Fig. 1a, pos. 7). This function finds application in operations such as 

product transfer, pushing packaged products (Fig. 1b), forming group packaging arrays and 
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structuring packaging elements where the gripper does not change orientation during 

operation. The robotic module is mounted in the packaging system via a bracket (Fig. 1a, 

pos. 3) which enables ceiling mounting and reduces the overall dimensions of the packaging 

equipment. 

The operability of this module was verified by modeling its working area in MatLab. 

The link dimensions were set as L1 = 390mm and L2 = 340mm, along with their rotation 

angles. The simulation result produced a graph    (Fig. 2) with a hemispherical shape, 

illustrating the form and size of the robotic module's working area. The results of the 
mathematical modeling were validated using CAD software Autodesk Inventor, where the 

calculated working area of the developed robotic module was found to be 0.186 mĮ.   

 

 
Fig. 2: Working area of the developed SRC. 

Conclusions. Conducted analytical studies of existing SRCs facilitated the development 

of a new robotic module design, which allows rapid reconfiguration for different shapes and 

sizes of packaged food products. The modularity of the developed robotic module enables its 

use in various group packaging operations, including product transfer, pushing packaged 

products, forming group packaging arrays and forming packaging elements. Mathematical 

modeling of the working area in MatLab and validation of the simulation results in Autodesk 

Inventor (Fig. 2) confirm the feasibility of integrating this module into packaging complexes. 
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Modern methods and ways of purification of sunflower oil 

 

Vitalii Okolita, Evhen Babko 

National University of Food Technologies, Kyiv 

 

Introduction. In modern conditions, the issue of food quality is becoming increasingly 

important. Sunflower oil is one of the main sources of fats, but its production is accompanied 

by the formation of undesirable impurities that negatively affect the quality and safety of the 
product. Oil purification is an important stage of the production process. 

Materials and methods of research. An analysis of traditional and modern methods of 

purification of sunflower oil was carried out, including alkaline refining, neutralization, 

freezing, adsorption, enzymatic methods, membrane technologies, ultrasonic and 

electrophysical effects. The effectiveness of innovative purification methods was assessed in 

comparison with traditional ones according to the following criteria: the degree of removal 

of impurities, preservation of useful components, economic feasibility and environmental 

safety. 

Results and discussion. Traditional purification methods, in particular refining, 

although effective, often lead to losses of biologically active components and have a 

significant impact on the environment. Therefore, the development of new technologies that 

ensure high product quality with minimal environmental impact is an urgent task. Promising 
directions are enzymatic methods, membrane technologies and modern adsorbents. 

Traditional methods of purification of sunflower oil remain the basis of industrial production, 

but their shortcomings stimulate the development of innovative approaches. Innovative 

technologies, such as membrane methods, enzymatic methods, ultrasonic processes and 

combined methods, demonstrate significant potential for improving product quality and 

optimizing production processes. Membrane technologies effectively remove impurities at 

the molecular level, enzymatic methods provide high purification efficiency with minimal 

impact on useful components, and ultrasonic methods intensify physicochemical purification 

processes. Combined methods allow to achieve maximum purification efficiency by 

combining the advantages of different technologies. Centrifugal separators and decanters are 

effective equipment for oil purification, especially at the stages of liquid and solid phase 
separation, due to the use of centrifugal force to separate mixtures into components with 

different densities. 

Conclusion. Modern methods of sunflower oil purification, especially innovative 

approaches, play a key role in ensuring its quality, safety and nutritional value. Innovative 

technologies allow for more effective removal of impurities, preservation of the organoleptic 

properties of the product, minimizing the loss of useful components and reducing the negative 

impact on the environment. The introduction of modern purification methods into the 

industrial production of sunflower oil contributes to increasing its competitiveness and meets 

the growing requirements of the modern food industry. 
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ʈʦʟʨʦʙʢʘ ʘʜʘʧʪʠʚʥʦʛʦ ʙʽʦʥʽʯʥʦʛʦ ʧʨʠʩʪʨʦʶ ʟʘʭʦʧʣʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʢʦʘʢʩʽʘʣʴʥʠʭ 

ʦʙʦʣʦʥʦʢ 

ʆʣʝʛ ʏʝʥʮʦʚ, ʄʠʢʦʣʘ ʗʢʠʤʯʫʢ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɺʩʪʫʧ. ɸʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʦʶ ʩʴʦʛʦʜʝʥʥʷ ʻ ʩʪʚʦʨʝʥʥʷ ʧʨʠʩʪʨʦʾʚ ʟʘʭʦʧʣʝʥʥʷ, ʱʦ 

ʜʦʣʘʶʪʴ ʦʙʤʝʞʝʥʥʷ ʢʣʘʩʠʯʥʠʭ ʞʦʨʩʪʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʫ ʨʦʙʦʪʽ ʟ ʧʨʦʜʫʢʪʘʤʠ ʧʨʠ ʟʤʽʥʽ 

ʾʭ ʬʦʨʤ, ʨʦʟʤʽʨʽʚ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʜʘʧʪʠʚʥʦʩʪʽ ʪʘ ʛʥʫʯʢʦʩʪʽ 

ʜʦʩʷʛʘʻʪʴʩʷ ʟʘʧʦʟʠʯʝʥʥʷʤ ʧʨʠʥʮʠʧʽʚ ʨʦʙʦʪʠ ʧʨʠʨʦʜʥʠʭ ʘʥʘʣʦʛʽʚ. ʉʧʠʨʘʶʯʠʩʴ ʥʘ 
ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ[1-3], ʙʫʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʥʦʚʠʡ ʧʨʠʩʪʨʽʡ ʟʘʭʦʧʣʝʥʥʷ. 

ɺʽʜʤʽʥʥʘ ʨʠʩʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʫ ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʷʢʦʩʪʽ ʛʦʣʦʚʥʦʛʦ 

ʧʨʠʚʦʜʫ ʪʘ ʦʜʥʦʯʘʩʥʦ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʝʣʘʩʪʠʯʥʦʾ ʩʠʣʴʬʦʥʦʧʦʜʽʙʥʦʾ ʦʙʦʣʦʥʢʠ, ʱʦ 

ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʨʦʟʛʦʨʪʘʪʠʩʴ ʪʘ ʧʦʜʦʚʞʫʚʘʪʠʩʴ ʧʽʜ ʜʽʻʶ ʪʠʩʢʫ, ʘ ʪʘʢʦʞ ʧʦʚʝʨʪʘʪʠʩʴ ʜʦ 

ʧʦʯʘʪʢʦʚʦʛʦ ʩʪʘʥʫ ʟʘʚʜʷʢʠ ʜʽʾ ʩʠʣ ʧʨʫʞʥʦʩʪʽ.   

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʽ ʛʨʘʥʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʛʝʦʤʝʪʨʠʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʧʨʠʩʪʨʦʶ. ɼʣʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʶ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʧʨʦʛʨʘʤʥʠʡ ʧʘʢʝʪ Autodesk Inventor, ʪʘ Autodesk 

Inventor Nastran. ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʘʜʝʢʚʘʪʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʙʫʜʦʚʘʥʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʨʘʟʢʠ ʧʨʠʩʪʨʦʾʚ ʟʘʭʦʧʣʝʥʥʷ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʛʝʦʤʝʪʨʽʻʶ ʪʘ 

ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʫʪʚʦʨʶʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʧʨʦʪʝʩʪʦʚʘʥʦ ʾʭ ʫ 

ʚʟʘʻʤʦʜʽʾ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʦʙôʻʢʪʘʤʠ. 
ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʠʩʪʨʽʡ ʽʤʽʪʫʻ ʨʫʭʠ ʞʠʚʦʛʦ ʦʨʛʘʥʽʟʤʫ Glycera 

Phyllodocida (ʨʠʩ.1).  

  
ʈʠʩ.1 ʂʦʥʩʪʨʫʢʮʽʷ ʧʨʠʩʪʨʦʶ ʟʘʭʦʧʣʝʥʥʷ; 1- ʞʦʨʩʪʢʠʡ ʢʦʨʧʫʩ; 2 ï 

ʩʠʣʴʬʦʥʦʧʦʜʽʙʥʘ ʢʦʘʢʩʽʘʣʴʥʘ ʤʝʤʙʨʘʥʘ; 3- ʞʦʨʩʪʢʘ ʚʥʫʪʨʽʰʥʷ ʥʘʧʨʷʤʥʘ; 4 ï 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʟʘʭʦʧʣʝʥʥʷ. 
ʊʠʩʢ, ʧʨʠʢʣʘʜʝʥʠʡ ʜʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʙôʻʤʫ, ʱʦ ʫʪʚʦʨʝʥʠʡ ʞʦʨʩʪʢʠʤ ʢʦʨʧʫʩʦʤ 1 ʪʘ 

ʤʝʤʙʨʘʥʦʶ 2, ʟʩʝʨʝʜʠʥʠ ʚʠʚʝʨʪʘʻ ʪʘ ʚʠʜʦʚʞʫʻ ʤʝʤʙʨʘʥʫ, ʧʨʠʚʦʜʷʯʠ ʫ ʛʦʪʦʚʠʡ ʜʦ 

ʟʘʭʦʧʣʝʥʥʷ ʩʪʘʥ, ʘ ʞʦʨʩʪʢʘ ʥʘʧʨʷʤʥʘ 3 ʟʘʙʝʟʧʝʯʫʻ ʨʽʚʥʦʤʽʨʝ ʾʾ ʨʦʟʛʦʨʪʘʥʥʷ. ʇʨʠ ʚʠʤʢʥʝʥʥʽ 

ʪʠʩʢʫ ʤʝʤʙʨʘʥʘ ʧʨʘʛʥʝ ʧʦʚʝʨʥʫʪʠʩʴ ʜʦ ʧʦʯʘʪʢʦʚʦʛʦ ʩʪʘʥʫ ʦʭʦʧʣʶʶʯʠ ʦʙôʻʢʪ ʪʘ ʟʘʥʫʨʶʻ 

ʡʦʛʦ ʫ ʚʥʫʪʨʽʰʥʶ ʧʦʨʦʞʥʠʥʫ. ɺʠʩʦʢʘ ʘʜʘʧʪʠʚʥʽʩʪʴ ʜʦ ʧʦʚʝʨʭʥʽ ʦʙôʻʢʪʫ ʟʘʭʦʧʣʝʥʥʷ 

ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʝʣʘʩʪʠʯʥʦʩʪʽ ʤʝʤʙʨʘʥʠ. ɸʥʘʣʽʟ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʝʤʙʨʘʥʠ ʧʦʢʘʟʘʚ, 

ʱʦ ʟʤʝʥʰʝʥʥʷ ʪʦʚʱʠʥʠ ʩʪʽʥʢʠ ʤʝʤʙʨʘʥʽ ʚʽʜ ʮʝʥʪʨʫ ʜʦ ʧʝʨʠʬʝʨʽʾ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ 

ʚʪʨʘʪʠ ʩʪʽʡʢʦʩʪʽ  ʦʙʦʣʦʥʢʠ ʧʨʠ ʨʦʟʛʦʨʪʘʥʥʽ ʧʽʜ ʜʽʻʶ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʠʩʢʫ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ 
ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟʛʦʨʪʘʥʥʷ ʥʘ ʝʪʘʧʽ ʟʘʭʦʧʣʝʥʥʷ.  

ʈʝʟʫʣʴʪʘʪʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʥʘʪʫʨʘʣʴʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʧʨʦʪʦʪʠʧʽʚ, 

ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʫʪʚʦʨʶʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʛʝʦʤʝʪʨʽʻʶ, ʜʦʟʚʦʣʠʣʠ 

ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʤʝʤʙʨʘʥʠ: ʢʫʪ ʥʘʭʠʣʫ ʩʪʽʥʦʢ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʛʤʝʥʪʫ 

ʚʽʜʥʦʩʥʦ ʜʦ ʚʝʨʪʠʢʘʣʴʥʦʾ ʦʩʽ Ŭ=4ʐ , ʪʦʚʱʠʥʘ ʩʪʽʥʦʢ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʛʤʝʥʪʫ ʤʝʤʙʨʘʥʠ 

ʟʤʝʥʰʫʻʪʴʩʷ ʚʽʜ ʮʝʥʪʨʫ ʜʦ ʧʝʨʠʬʝʨʽʾ, ʟʤʝʥʰʝʥʥʷ ʪʦʚʱʠʥʠ ʟ ʢʫʪʦʤ ɓ=2ᶼ ʚʽʜʥʦʩʥʦ 
ʟʦʚʥʽʰʥʴʦʾ ʩʪʽʥʢʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʛʤʝʥʪʫ ʤʝʤʙʨʘʥʠ, ʮʝʥʪʨʘʣʴʥʠʡ ʩʝʛʤʝʥʪ ʤʝʤʙʨʘʥʠ 

ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʫʩʽʯʝʥʠʡ ʩʬʝʨʠʯʥʠʡ ʩʝʛʤʝʥʪ ʟ ʚʠʩʦʪʦʶ ʤʝʥʰʦʶ ʥʘ 10% ʟʘ ʨʘʜʽʫʩ 



91st International  scientific conference of young scientist and students  
"Youth scientific achievements to the 21st century nutrition problem solution",  

April , 7ï11, 2025. Book of abstract. Part 2. NUFT, Kyiv. 

105 

ʜʫʛʠ, ʱʦ ʡʦʛʦ ʫʪʚʦʨʶʻ, ʱʦ ʫʥʝʤʦʞʣʠʚʣʶʻ ʥʘʙʫʪʪʷ ʤʝʤʙʨʘʥʦʶ ʩʪʘʙʽʣʴʥʦʛʦ 

ʽʥʚʝʨʪʦʚʘʥʦʛʦ ʩʪʘʥʫ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʟʚʦʨʦʪʥʝ ʟʛʦʨʪʘʥʥʷ ʤʝʤʙʨʘʥʠ ʧʨʠ ʚʠʤʢʥʝʥʥʽ ʪʠʩʢʫ. 

ʂʽʣʴʮʝʚʽ ʨʝʙʨʘ ʞʦʨʩʪʢʦʩʪʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʽʣʴʰʫ ʢʦʥʪʨʦʣʴʦʚʘʥʽʩʪʴ ʪʘ ʜʠʩʢʨʝʪʠʟʘʮʽʶ 

ʧʨʦʮʝʩʫ ʨʦʟʛʦʨʪʘʥʥʷ.   

 
ʈʠʩ.2 ɻʝʦʤʝʪʨʠʯʥʽ ʨʦʟʤʽʨʠ ʤʝʤʙʨʘʥʠ ʜʣʷ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʢʦʥʩʪʨʫʢʮʽʾ  

ʙʽʦʥʽʯʥʦʛʦ ʧʨʠʩʪʨʦʶ ʟʘʭʦʧʣʝʥʥʷ ʪʘ ʚʟʘʻʤʦʜʽʷ ʟ ʦʙôʻʢʪʘʤʠ, ʚʽʜʤʽʥʥʠʤʠ ʟʘ 

ʬʦʨʤʦʶ, ʨʦʟʤʽʨʘʤʠ ʪʘ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʦʚʝʨʭʥʽ. 

ɹʫʣʘ ʧʦʙʫʜʦʚʘʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ 

ʧʨʠʩʪʨʦʶ ʟʘʭʦʧʣʝʥʥʷ ʪʘ ʚʠʛʦʪʦʚʣʝʥʦ ʜʝʢʽʣʴʢʘ ʧʨʦʪʦʪʠʧʽʚ, ʱʦ ʚʽʜʨʽʟʘʶʪʴʩʷ ʟʘ 

ʛʝʦʤʝʪʨʽʻʶ ʪʘ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʠʢʦʨʠʩʪʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. . ɼʣʷ ʦʮʽʥʢʠ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʧʨʦʪʦʪʠʧʽʚ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʩʠʣʽʢʦʥʠ ʥʘ ʧʣʘʪʠʥʦʚʦʤʫ ʢʘʪʘʣʽʟʘʪʦʨʽ ʪʚʝʨʜʽʩʪʶ ʚʽʜ 10 
ʜʦ 40HSA. ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʧʨʦʣʠʚʘʻʤʦʩʪʽ ʪʘ ʚʠʚʽʜʥʦʩʪʽ ʬʦʨʤʠ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ 

ʰʚʠʜʢʦʟʘʩʪʠʛʘʶʯʘ ʢʦʤʧʦʟʠʮʽʷ ʞʝʣʘʪʠʥ/ʛʣʽʮʝʨʠʥ ʫ ʧʨʦʧʦʨʮʽʷʭ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʚʣʘʩʪʠʚʦʩʪʷʤ ʪʦʛʦ ʘʙʦ ʽʥʰʦʛʦ ʩʠʣʽʢʦʥʫ.  

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʦʧʪʠʤʘʣʴʥʽ ʜʣʷ 

ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʧʦʢʘʟʥʠʢʠ ʞʦʨʩʪʢʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʤʝʤʙʨʘʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 

15 ʜʦ 20HSA (ʟʛʽʜʥʦ ʟ ʥʘʜʘʥʠʤʠ ʚʠʨʦʙʥʠʢʦʤ ʩʠʣʽʢʦʥʦʚʠʭ ʢʦʤʧʦʟʠʮʽʡ ʧʘʨʘʤʝʪʨʘʤʠ), 

ʧʨʠ ʷʢʠʭ ʜʦʩʷʛʘʻʪʴʩʷ ʩʪʘʙʽʣʴʥʝ ʪʘ ʢʝʨʦʚʘʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʤʝʤʙʨʘʥʠ ʙʝʟ ʚʪʨʘʪʠ 

ʩʪʽʡʢʦʩʪʽ ʫ ʦʙʦʭ ʥʘʧʨʷʤʢʘʭ. ʇʨʠʢʣʘʜʘʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʪʠʩʢʫ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ 

ʟʘʭʦʧʣʝʥʥʷ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ ʦʙôʻʢʪʦʤ ʜʦʟʚʦʣʷʻ ʨʦʟʰʠʨʠʪʠ ʜʽʘʧʘʟʦʥ ʨʦʟʤʽʨʽʚ ʦʙôʻʢʪʽʚ , 

ʧʨʠʜʘʪʥʠʭ ʜʦ ʚʟʘʻʤʦʜʽʾ, ʫ ʙʽʣʴʰʫ ʩʪʦʨʦʥʫ.  

ɺʠʩʥʦʚʦʢ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʢʦʥʩʪʨʫʢʮʽʷ  
ʙʽʦʥʽʯʥʦʛʦ ʧʨʠʩʪʨʦʶ ʟʘʭʦʧʣʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʝ ʟʘʭʦʧʣʝʥʥʷ ʪʘ ʫʪʨʠʤʘʥʥʷ ʦʙôʻʢʪʽʚ 

ʨʽʟʥʠʭ ʬʦʨʤ ʪʘ ʤʘʪʝʨʽʘʣʽʚ ʾʭ ʧʦʚʝʨʭʦʥʴ ʟʘ ʨʘʭʫʥʦʢ ʘʜʘʧʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʝʣʘʩʪʠʯʥʦʾ ʤʝʤʙʨʘʥʠ ʪʘ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʪʽʥʢʠ ʦʙôʻʢʪʫ. 

ʉʝʨʝʜʥʽʡ ʢʦʝʬʽʮʽʻʥʪ ʥʘʜʽʡʥʦʩʪʽ ʫʪʨʠʤʘʥʥʷ ʩʢʣʘʜʘʻ 92,6% ʈʦʟʤʽʨʠ ʦʙôʻʢʪʫ  ʟʘʭʦʧʣʝʥʥʷ 

ʘʙʦ ʧʝʨʝʨʽʟ ʯʘʩʪʠʥʠ ʡʦʛʦ ʧʦʚʝʨʭʥʽ, ʱʦ ʚʟʘʻʤʦʜʽʻ ʟ ʙʽʦʥʽʯʥʠʤ ʧʨʠʩʪʨʦʻʤ ʟʘʭʦʧʣʝʥʥʷ  

ʧʦʚʠʥʥʽ ʙʫʪʠ ʤʝʞʘʭ ʚʽʜ 92% ʜʦ 116% ʩʝʨʝʜʥʴʦʛʦ ʜʽʘʤʝʪʨʫ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ 

ʤʝʤʙʨʘʥʠ 

1. A Bioinspired Soft Swallowing Gripper for Universal Adaptable Grasping / D. Sui et al.Soft 

Robotics. 2020. URL: https://doi.org/10.1089/soro.2019.0106 (date of acc.: 04.12.2024).  

2. Bio-inspired design of soft mechanisms using a toroidal hydrostat / S. E. Root et al. Cell 

Reports Physical Science. 2021. P. 100572. 

URL: https://doi.org/10.1016/j.xcrp.2021.100572 (date of access: 04.12.2024). 
3. A soft robot that navigates its environment through growth / E. W. Hawkes et al. Science 

Robotics. 2017. Vol. 2, no. 8. P. eaan3028. 

URL: https://doi.org/10.1126/scirobotics.aan3028 (date of access: 04.12.2024). 
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ɼʦʩʣʽʜʞʝʥʥʷ ʪʦʯʥʦʩʪʽ ʜʦʟʫʚʘʥʥʷ ʚʠʢʦʥʘʚʯʠʭ ʤʝʭʘʥʽʟʤʽʚ ʧʦʨʰʥʝʚʦʛʦ ʪʠʧʫ 

ʂʦʩʪʷʥʪʠʥ ɿʣʝʥʢʦ, ʄʠʢʦʣʘ ʗʢʠʤʯʫʢ, ɯʚʘʥ ʄʠʢʦʣʽʚ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʫʯʘʩʥʽ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʧʦʭʠʙʦʢ ʫ ʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤʘʭ ʜʦʟʫʚʘʥʥʷ 

ʚʨʘʭʦʚʫʶʪʴ ʾʭʥʽʡ ʚʧʣʠʚ ʥʘ ʢʽʥʝʤʘʪʠʢʫ ʪʘ ʜʠʥʘʤʽʢʫ, ʘ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʽʜʭʦʜʠ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʪʘ ʢʦʤʧʝʥʩʘʮʽʾ ʚʽʜʭʠʣʝʥʴ. ɸʥʘʣʽʟ ʽ ʩʠʥʪʝʟ ʪʦʯʥʦʩʪʽ ʤʝʭʘʥʽʟʤʽʚ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʪʝʦʨʽʾ ʪʦʯʥʦʩʪʽ, ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʽ ʪʘ ʤʘʪʝʤʘʪʠʯʥʽʡ ʩʪʘʪʠʩʪʠʮʽ. ʋ ʚʠʧʘʜʢʫ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʨʰʥʝʚʠʭ ʜʦʟʘʪʦʨʽʚ, ʟʦʢʨʝʤʘ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʧʦʨʽʚʥʷʣʴʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, 

ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʧʦʭʠʙʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʨʰʥʷ. ʎʷ ʧʦʭʠʙʢʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʽʟʥʠʮʝʶ ʤʽʞ ʬʘʢʪʠʯʥʠʤ ʧʝʨʝʤʽʱʝʥʥʷʤ ʚʝʜʝʥʠʭ ʣʘʥʦʢ ʨʝʘʣʴʥʦʛʦ 

ʧʦʨʰʥʷ ʪʘ ʾʭʥʽʤ ʽʜʝʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ ʟʘ ʦʜʥʘʢʦʚʠʭ ʧʝʨʝʤʽʱʝʥʴ ʚʝʜʫʯʠʭ ʣʘʥʦʢ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʧʦʭʠʙʦʢ 

ʚʠʢʦʨʠʩʪʘʥʦ ʘʥʘʣʽʪʠʯʥʠʡ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʪʦʯʥʦʩʪʽ ʤʝʭʘʥʽʟʤʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ. ʈʦʟʛʣʷʥʝʤʦ ʢʦʥʩʪʨʫʢʪʠʚʥʫ ʩʭʝʤʫ ʧʦʨʰʥʝʚʦʛʦ ʜʦʟʘʪʦʨʘ ʜʣʷ 

ʚôʷʟʢʠʭ ʪʘ ʧʣʘʩʪʠʯʥʠʭ ʧʨʦʜʫʢʪʽʚ (ʨʠʩ.1) ʽ ʚʠʟʥʘʯʠʤʦ ʚʝʣʠʯʠʥʫ ʩʠʩʪʝʤʘʪʠʯʥʦʾ ʧʦʭʠʙʢʠ 

ʧʽʜ ʯʘʩ ʜʦʟʫʚʘʥʥʷ. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʧʝʨʚʠʥʥʽ ʧʦʭʠʙʢʠ ʻ ʥʝʟʘʣʝʞʥʠʤʠ, ʪʦʙʪʦ ʟʘʛʘʣʴʥʘ 

ʩʠʩʪʝʤʘʪʠʯʥʘ ʧʦʭʠʙʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʩʫʤʘ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʧʦʭʠʙʦʢ, ʩʧʨʠʯʠʥʝʥʠʭ 

ʨʽʟʥʠʤʠ ʥʝʟʘʣʝʞʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʇʦʟʥʘʯʠʤʦ: a, b ï ʜʦʚʞʠʥʠ ʚʽʜʧʦʚʽʜʥʠʭ ʣʘʥʦʢ; Ŭ, 
ɓ ï ʢʫʪʠ ʧʨʠ ʚʝʨʰʠʥʘʭ ʚʽʜʧʦʚʽʜʥʠʭ ʣʘʥʦʢ. ʎʽ ʧʘʨʘʤʝʪʨʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʦʯʥʽʩʪʴ 

ʜʦʟʫʚʘʥʥʷ, ʪʦʤʫ ʾʭʥʽʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʜʞʝʨʝʣʘ ʚʽʜʭʠʣʝʥʴ ʪʘ ʨʦʟʨʦʙʠʪʠ 

ʤʝʪʦʜʠ ʾʭʥʴʦʾ ʢʦʤʧʝʥʩʘʮʽʾ. 

   

 
ʈʠʩ.1 ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʩʭʝʤʘ ʧʦʨʰʥʝʚʦʛʦ ʜʦʟʘʪʦʨʘ ʜʣʷ ʚôʷʟʢʠʭ ʪʘ ʧʣʘʩʪʠʯʥʠʭ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ: d ï ʜʽʘʤʝʪʨ ʧʦʨʰʥʷ; a, b ï ʜʦʚʞʠʥʠ ʚʽʜʧʦʚʽʜʥʠʭ ʣʘʥʦʢ; Ŭ, ɓ ï ʢʫʪʠ 
ʧʨʠ ʚʝʨʰʠʥʘʭ ʚʽʜʧʦʚʽʜʥʠʭ ʣʘʥʦʢ; ʍʉ ï ʧʝʨʝʤʽʱʝʥʥʷ ʚʝʜʝʥʦʾ ʣʘʥʢʠ ʤʝʭʘʥʽʟʤʫ; Lo ï 

ʚʽʜʩʪʘʥʽ ʚʽʜ ʩʪʦʷʢʘ ʜʦ ʣʽʥʽʾ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʨʰʥʷ 

ʈʦʟʛʣʷʥʝʤʦ ʩʢʣʘʜʦʚʽ ʧʦʭʠʙʦʢ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʦʯʥʽʩʪʴ ʨʦʙʦʪʠ ʤʝʭʘʥʽʟʤʫ 

ʜʦʟʫʚʘʥʥʷ:  

1.ʇʦʭʠʙʢʘ ʧʝʨʝʤʽʱʝʥʥʷ, ʩʧʨʠʯʠʥʝʥʘ ʥʝʪʦʯʥʽʩʪʶ ʜʦʚʞʠʥʠ ʢʦʨʦʤʠʩʣʘ (a):    
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                                  , 

ʜʝ,  ï ʧʦʭʠʙʢʘ ʜʦʚʞʠʥʠ ʢʦʨʦʤʠʩʣʘ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʜʦʧʫʩʢ ʥʘ ʣʽʥʽʡʥʽ ʨʦʟʤʽʨʠ ʪʘ 

ʛʨʘʥʠʯʥʽ ʚʽʜʭʠʣʝʥʥʷ ʫ ʧʦʩʘʜʢʘʭ ʢʽʥʝʤʘʪʠʯʥʠʭ ʧʘʨ. 

2.ʇʦʭʠʙʢʘ, ʟʫʤʦʚʣʝʥʘ ʥʝʪʦʯʥʽʩʪʶ ʜʦʚʞʠʥʠ ʰʘʪʫʥʘ (b): 

 

ɼʝ,  ï ʧʦʭʠʙʢʘ ʜʦʚʞʠʥʠ ʰʘʪʫʥʘ, ʷʢʘ ʪʘʢʦʞ ʚʨʘʭʦʚʫʻ ʜʦʧʫʩʢ ʥʘ ʣʽʥʽʡʥʽ ʨʦʟʤʽʨʠ ʪʘ 

ʛʨʘʥʠʯʥʽ ʚʽʜʭʠʣʝʥʥʷ ʫ ʧʦʩʘʜʢʘʭ ʢʽʥʝʤʘʪʠʯʥʠʭ ʧʘʨ. 

3..ʇʦʭʠʙʢʘ, ʧʦʚôʷʟʘʥʘ ʟ ʚʽʜʭʠʣʝʥʥʷʤ ʢʫʪʘ Ŭ ʢʦʨʦʤʠʩʣʘ: 

 

4..ʇʦʭʠʙʢʘ, ʚʠʢʣʠʢʘʥʘ ʚʽʜʭʠʣʝʥʥʷʤ ʢʫʪʘ ɓ ʰʘʪʫʥʘ: 

 

ɼʣʷ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʢʦʨʠʩʪʘʻʤʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ: 

.                                             

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʩʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʟʘʛʘʣʴʥʘ ʧʦʭʠʙʢʘ ʧʦʣʦʞʝʥʥʷ 

ʚʝʜʝʥʦʛʦ ʝʣʝʤʝʥʪʘ ʤʝʭʘʥʽʟʤʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʩʫʤʘ ʚʧʣʠʚʫ ʚʩʽʭ ʟʘʟʥʘʯʝʥʠʭ ʬʘʢʪʦʨʽʚ: 

 

 

ɸʥʘʣʽʟ ʮʽʻʾ ʬʦʨʤʫʣʠ ʧʦʢʘʟʫʻ, ʱʦ ʥʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʧʦʭʠʙʢʠ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ ʧʝʨʰʽʡ ʯʚʝʨʪʽ ʢʦʦʨʜʠʥʘʪʥʦʾ ʩʠʩʪʝʤʠ X-Y. 

ɺʠʩʥʦʚʢʠ:ʊʦʯʥʽʩʪʴ ʨʦʙʦʪʠ ʜʦʟʘʪʦʨʘ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʦʧʫʩʢʽʚ ʥʘ 

ʨʦʟʤʽʨʠ ʡʦʛʦ ʩʢʣʘʜʦʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʦʩʦʙʣʠʚʦ ʢʦʨʦʤʠʩʣʘ ʪʘ ʰʘʪʫʥʘ. ɺʽʜʭʠʣʝʥʥʷ ʢʫʪʽʚ Ŭ 
ʪʘ ɓ ʪʘʢʦʞ ʚʥʦʩʷʪʴ ʩʫʪʪʻʚʠʡ ʚʢʣʘʜ ʫ ʟʘʛʘʣʴʥʫ ʧʦʭʠʙʢʫ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ 

ʧʨʦʝʢʪʫʚʘʥʥʽ ʪʘ ʨʝʛʫʣʶʚʘʥʥʽ ʤʝʭʘʥʽʟʤʫ.ʅʘʡʙʽʣʴʰʽ ʧʦʭʠʙʢʠ ʚʠʥʠʢʘʶʪʴ ʫ ʧʝʨʰʽʡ 

ʯʚʝʨʪʽ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ X-Y, ʱʦ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʥʘʣʘʰʪʫʚʘʥʥʽ ʜʦʟʘʪʦʨʘ ʪʘ 

ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʽʚ ʢʦʤʧʝʥʩʘʮʽʾ ʧʦʭʠʙʦʢ.ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʩʠʩʪʝʤʘʪʠʯʥʦʾ ʧʦʭʠʙʢʠ 

ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʽʥʝʤʘʪʠʯʥʠʭ ʧʘʨ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʢʦʤʧʝʥʩʘʮʽʾ ʧʦʭʠʙʦʢ ʫ ʢʦʥʩʪʨʫʢʮʽʾ ʜʦʟʘʪʦʨʘ. 
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ʇʨʦʝʢʪʫʚʘʥʥʷ ʤʝʭʘʥʽʟʤʫ ʩʦʨʪʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʧʘʨʠ 

ʧʥʝʚʤʦʤʫʩʢʫʣʽʚ ʫ ʤʝʭʘʪʨʦʥʥʠʭ ʤʦʜʫʣʷʭ ʧʘʢʫʚʘʥʥʷ 

ʗʨʦʩʣʘʚ ɺʦʡʪʶʢ, ʄʠʢʦʣʘ ʗʢʠʤʯʫʢ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɺʩʪʫʧ. ʇʥʝʚʤʦʤʫʩʢʫʣʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟʘʚʜʷʢʠ 

ʚʠʩʦʢʽʡ ʪʦʯʥʦʩʪʽ, ʧʣʘʚʥʦʩʪʽ ʨʫʭʽʚ ʽ ʝʬʝʢʪʠʚʥʦʩʪʽ. ɺʦʥʠ ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ 

ʜʣʷ ʧʘʢʫʚʘʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʨʝʮʠʟʽʡʥʠʡ ʢʦʥʪʨʦʣʴ, ʘʣʝ ʧʨʦʙʣʝʤʦʶ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʝʩʪʘʯʘ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ ʪʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʉʧʨʦʝʢʪʦʚʘʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ ʩʠʩʪʝʤʫ ʟ 

ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʶ ʧʘʨʦʶ ʧʥʝʚʤʦʤʫʩʢʫʣʽʚ ʷʢ ʚʠʢʦʥʘʚʯʠʤ ʤʝʭʘʥʽʟʤʦʤ ʩʦʨʪʫʚʘʣʴʥʦʛʦ 

ʧʨʠʩʪʨʦʶ. ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʧʨʦʪʦʪʠʧʽ, ʱʦ ʤʦʜʝʣʶʻ ʨʦʙʦʯʽ ʫʤʦʚʠ. 

ɸʥʘʣʽʟʫʚʘʣʠʩʷ ʜʠʥʘʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʰʚʠʜʢʽʩʪʴ ʨʝʘʢʮʽʾ ʥʘ ʟʤʽʥʫ ʪʠʩʢʫ (0.5ï3.0 

ʙʘʨ), ʪʦʯʥʽʩʪʴ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ, ʟʫʩʠʣʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ. ʆʪʨʠʤʘʥʽ 

ʜʘʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʫʪʦʯʥʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʪʘ ʨʦʟʨʦʙʢʠ ʘʣʛʦʨʠʪʤʫ 

ʢʝʨʫʚʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ. ʇʽʜ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ 

ʨʦʙʦʪʠ ʩʦʨʪʫʚʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ, ʢʝʨʦʚʘʥʦʛʦ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʶ ʧʘʨʦʶ 

ʧʥʝʚʤʦʤʫʩʢʫʣʽʚ. ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʪʦʯʥʦʩʪʽ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ 

ʟʘʩʣʽʥʢʠ ʪʘ ʟʘʣʝʞʥʦʩʪʽ ʩʪʚʦʨʶʚʘʥʦʛʦ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʚʽʜ ʟʤʽʥʠ ʧʦʜʘʥʦʛʦ ʪʠʩʢʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʧʽʜʪʚʝʨʜʠʣʠ, ʱʦ ʢʫʪʦʚʝ ʧʝʨʝʤʽʱʝʥʥʷ ʟʘʩʣʽʥʢʠ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʪʠʩʢʫ ʚ ʧʥʝʚʤʦʤʫʩʢʫʣʴʥʽʡ ʧʘʨʽ ʪʘ ʤʦʞʝ ʙʫʪʠ ʦʧʠʩʘʥʝ ʨʽʚʥʷʥʥʷʤ ʨʫʭʫ: Ὅẗ— Ὂ

Ὂ ẗὶ (1) , ʜʝ Ὅ ï ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ ʟʘʩʣʽʥʢʠ, Ὂρ ʪʘ Ὂς ï ʩʠʣʠ ʥʘʪʷʛʫ ʧʥʝʚʤʦʤʫʩʢʫʣʽʚ, ὶ ï 
ʨʘʜʽʫʩ ʧʦʚʦʨʦʪʫ ʟʘʩʣʽʥʢʠ. ʅʘ ʨʠʩʫʥʢʫ 2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ ʤʝʭʘʥʽʟʤʫ 

ʩʦʨʪʫʚʘʥʥʷ. ɺʽʥ ʚʢʣʶʯʘʻ ʩʦʨʪʫʚʘʣʴʥʫ ʟʘʩʣʽʥʢʫ ʽ ʧʥʝʚʤʦʤʫʩʢʫʣʠ ʚ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʤʫ 

ʟᾷʻʜʥʘʥʥʽ. 
  
 

 

 

 

ʈʠʩ. 1. ʉʭʝʤʘ ʤʝʭʘʥʽʟʤʫ ʩʦʨʪʫʚʘʥʥʷ 

ʥʘ ʦʩʥʦʚʽ ʘʥʪʘʛʦʥʽʩʪʠʯʥʦʾ ʧʘʨʠ 

ʧʥʝʚʤʦʤʫʩʢʫʣʽʚ. 1 - ʢʦʥʚʝʻʨ; 2 - 

ʩʦʨʪʫʚʘʣʴʥʘ ʟʘʩʣʽʥʢʘ; 3 - ʧʥʝʚʤʦʤʫʩʢʫʣʠ ; 4 - 

ʦʙ'ʻʢʪʠ ʜʣʷ ʩʦʨʪʫʚʘʥʥʷ 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʠʡ ʢʫʪ ʚʽʜʭʠʣʝʥʥʷ ʟʘʩʣʽʥʢʠ ʚʽʜ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ. 

ʧʨʠ ʪʠʩʢʫ 3.0 ʙʘʨ ʩʪʘʥʦʚʠʪʴ τπᶼ, ʘ ʯʘʩ ʜʦʩʷʛʥʝʥʥʷ ʛʨʘʥʠʯʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʥʝ 
ʧʝʨʝʚʠʱʫʻ 0.3 ʩ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʜʦ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʦʛʦ ʩʦʨʪʫʚʘʥʥʷ.ɸʥʘʣʽʟ 

ʩʪʚʦʨʶʚʘʥʦʛʦ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʧʦʢʘʟʘʚ, ʱʦ ʤʦʤʝʥʪ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ 

ʟʘʩʣʽʥʢʠ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: Ὕ ὑẗῳὴ (2) , ʜʝ ὑρ ï ʢʦʝʬʽʮʽʻʥʪ 
ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʥʝʚʤʦʤʫʩʢʫʣʘ, ʘ ȹp ï 

ʧʨʠʨʽʩʪ ʪʠʩʢʫ ʤʽʞ ʜʚʦʤʘ ʧʥʝʚʤʦʤʫʩʢʫʣʘʤʠ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʚʠʤʽʨʶʚʘʥʥʷ 

ʧʽʜʪʚʝʨʜʠʣʠ ʣʽʥʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʧʨʠʨʦʩʪʦʤ ʪʠʩʢʫ ʪʘ ʩʪʚʦʨʶʚʘʥʠʤ ʤʦʤʝʥʪʦʤ, ʱʦ 

ʚʽʜʦʙʨʘʞʝʥʦ ʥʘ ʛʨʘʬʽʢʫ (ʈʠʩ. 2). ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʫ ʨʝʘʢʮʽʾ ʪʘ ʪʦʯʥʦʩʪʽ 

ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʘʪʯʠʢʠ ʪʠʩʢʫ ʪʘ ʢʫʪʦʚʽ ʝʥʢʦʜʝʨʠ, ʱʦ ʜʦʟʚʦʣʠʣʠ 

ʬʽʢʩʫʚʘʪʠ ʤʦʤʝʥʪ ʧʦʯʘʪʢʫ ʧʦʜʘʯʽ ʢʝʨʫʶʯʦʛʦ ʩʠʛʥʘʣʫ ʪʘ ʤʦʤʝʥʪ ʜʦʩʷʛʥʝʥʥʷ ʟʘʩʣʽʥʢʦʶ 

ʟʘʜʘʥʦʛʦ ʧʦʣʦʞʝʥʥʷ. ʏʘʩ ʨʝʘʢʮʽʾ ʚʠʟʥʘʯʘʚʩʷ ʷʢ ʽʥʪʝʨʚʘʣ ʤʽʞ ʧʦʜʘʯʝʶ ʢʝʨʫʶʯʦʛʦ 
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ʩʠʛʥʘʣʫ ʪʘ ʤʦʤʝʥʪʦʤ ʟʫʧʠʥʢʠ ʟʘʩʣʽʥʢʠ ʚ ʢʽʥʮʝʚʦʤʫ ʧʦʣʦʞʝʥʥʽ †άẗ
Ὠῳὴ

Ὠὸ
ῳὴ ὑάẗ

ό, ʜʝ  †ά - ʯʘʩʦʚʘ ʩʪʘʣʘ ʨʝʘʢʮʽʾ ʩʠʩʪʝʤʠ, d - ʚʽʜʩʪʘʥʴ ʤʽʞ ʪʦʯʢʘʤʠ ʢʨʽʧʣʝʥʥʷ 

ʧʥʝʚʤʦʤʫʩʢʫʣʽʚ, ȹp - ʧʨʠʨʽʩʪ ʪʠʩʢʫ ʤʽʞ ʜʚʦʤʘ ʧʥʝʚʤʦʤʫʩʢʫʣʘʤʠ, ὑά - ʧʝʨʝʜʘʚʘʣʴʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ, u - ʢʝʨʫʶʯʠʡ ʩʠʛʥʘʣ ʥʘ ʢʣʘʧʘʥ. ʊʦʯʥʽʩʪʴ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʦʮʽʥʶʚʘʣʘʩʷ 
ʰʣʷʭʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʭʠʣʝʥʥʷ ʢʽʥʮʝʚʦʛʦ ʧʦʣʦʞʝʥʥʷ ʟʘʩʣʽʥʢʠ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ 

ʟʥʘʯʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 1. 

ʊʘʙʣʠʮʷ 1. ʇʦʨʽʚʥʷʣʴʥʘ ʪʘʙʣʠʮʷ ʩʦʨʪʫʚʘʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ  

ʇʘʨʘʤʝʪʨ ʇʥʝʚʤʦʤʫʩʢʫʣʴʥʠʡ 

ʧʨʠʚʽʜ 
ʊʨʘʜʠʮʽʡʥʠʡ 

ʧʥʝʚʤʘʪʠʯʥʠʡ ʧʨʠʚʽʜ 

ʏʘʩ ʨʝʘʢʮʽʾ, ʩ 0.3 0.5 

ʉʪʘʙʽʣʴʥʽʩʪʴ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ, % Ñ2 Ñ5 

 
 

 

 

 

 

 

 

 

ʈʠʩ. 2. ɿʘʣʝʞʥʽʩʪʴ ʨʫʪʦʛʦ ʤʦʤʝʥʪʫ ʚʽʜ 

ʧʨʠʨʦʩʪʫ ʪʠʩʢʫ 

ɺʠʩʥʦʚʢʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ 
ʩʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ 

ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʟʘʩʣʽʥʢʠ ʪʘ ʰʚʠʜʢʦʜʽʶ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʤʘʢʩʠʤʘʣʴʥʠʡ ʢʫʪ ʚʽʜʭʠʣʝʥʥʷ ʧʨʠ ʪʠʩʢʫ 3.0 ʙʘʨ ʩʪʘʥʦʚʠʪʴ 40Á, ʘ ʯʘʩ ʨʝʘʢʮʽʾ ï ʜʦ 0.3 ʩ. 

ʂʨʫʪʥʠʡ ʤʦʤʝʥʪ ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʠʡ ʧʨʠʨʦʩʪʫ ʪʠʩʢʫ ʤʽʞ ʧʥʝʚʤʦʤʫʩʢʫʣʘʤʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʝ ʢʝʨʫʚʘʥʥʷ. ʇʦʨʽʚʥʷʥʥʷ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʧʨʠʚʦʜʘʤʠ ʧʽʜʪʚʝʨʜʠʣʦ 

ʧʝʨʝʚʘʛʠ ʧʥʝʚʤʦʤʫʩʢʫʣʽʚ: ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʨʝʘʢʮʽʾ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʜʦ Ñ2%. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʽʜʪʚʝʨʜʠʣʠ ʥʘʜʽʡʥʽʩʪʴ ʤʝʭʘʥʽʟʤʫ. ʊʝʭʥʦʣʦʛʽʷ ʧʝʨʩʧʝʢʪʠʚʥʘ ʜʣʷ 

ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʧʽʜʚʠʱʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʟʤʝʥʰʫʻ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʦʧʪʠʤʽʟʘʮʽʾ ʢʝʨʫʚʘʥʥʷ ʪʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ. 

ʃʽʪʝʨʘʪʫʨʘ 
1. Tinsley, L. J., Harris, R. A. A novel computer-controlled maskless fabrication 

process for pneumatic soft actuators. Actuators, 2024, 9(4), 136. DOI: 10.3390/act9040136. 

2. 7. Hildebrandt, A., Sawodny, O., Neumann, R., Hartmann, A., A Flatness Based Design 

for Tracking Control of Pneumatic Muscle Actuators, 7th Int. Conf. on Control, 

Automation, Robotics and Visions, ICARCV 2023, Vol. 3, pp. 1156-1161. 
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ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʭʘʪʨʦʥʥʦʛʦ ʤʦʜʫʣʷ ʨʽʚʥʷ ʨʽʜʢʦʾ ʭʘʨʯʦʚʦʾ 

ʧʨʦʜʫʢʮʽʾ ʚ ʚʠʪʨʘʪʥʦʤʫ ʨʝʟʝʨʚʫʘʨʽ 

ʖʨʽʡ ʗʢʠʤʯʫʢ, ʊʘʨʘʩ ʇʦʛʦʨʽʣʠʡ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɺʩʪʫʧ. ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʭʘʨʯʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʚʠʤʘʛʘʶʪʴ ʚʠʩʦʢʦʾ 

ʪʦʯʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʶ ʨʽʚʥʷ ʨʽʜʢʠʭ ʩʝʨʝʜʦʚʠʱ. ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ 

ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʴ ʫ ʚʠʪʨʘʪʥʠʭ ʨʝʟʝʨʚʫʘʨʘʭ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʜʦʟʫʚʘʥʥʷ ʪʘ ʬʘʩʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ.  
ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʟʨʦʙʣʝʥʦʾ 

ʤʝʭʘʪʨʦʥʥʦʾ ʩʠʩʪʝʤʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʚʥʷ ʨʽʜʢʦʾ ʭʘʨʯʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʚʠʪʨʘʪʥʦʤʫ 

ʨʝʟʝʨʚʫʘʨʽ. ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʙʫʣʘ ʤʦʜʝʨʥʽʟʦʚʘʥʘ ʥʘʚʯʘʣʴʥʘ ʩʠʩʪʝʤʘ  

EduKit PA Advanced ʢʦʤʧʘʥʽʾ Festo ʜʦ ʨʽʚʥʷ ʤʝʭʘʪʨʦʥʥʦʛʦ ʤʦʜʫʣʷ (ʨʠʩ.1). ʈʦʟʨʦʙʣʝʥʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʫʩʪʘʥʦʚʢʘ ʜʦʟʚʦʣʠʣʘ ʟʘʙʝʟʧʝʯʠʪʠ ʪʘ ʜʦʩʣʽʜʠʪʠ ʟʤʽʥʫ ʨʽʚʥʷ ʨʽʜʢʦʾ 

ʭʘʨʯʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʚʠʪʨʘʪʥʦʤʫ ʨʝʟʝʨʚʫʘʨʽ.  

       
  ʈʠʩ. 1. ʈʠʩ.2. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ 
ʦʪʨʠʤʘʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʟʘʣʝʞʥʦʩʪʽ ʩʧʦʞʠʚʘʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʥʘʩʦʩʥʦʶ ʩʪʘʥʮʽʻʶ 

ʪʘ ʢʦʣʠʚʘʥʥʷ ʨʽʚʥʷ ʨʽʜʠʥʠ ʫ ʚʠʪʨʘʪʥʦʤʫ ʨʝʟʝʨʚʫʘʨʽ ʚ ʧʨʦʮʝʩʽ ʜʦʟʫʚʘʥʥʷ ʨʽʜʢʦʾ ʭʘʨʯʦʚʦʾ 

ʧʨʦʜʫʢʮʽʾ ʚʽʜ ʟʤʽʥʠ ʚʝʣʠʯʠʥʠ ʤʽʩʮʝʚʦʛʦ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʦʧʦʨʫ, ʩʪʚʦʨʝʥʦʛʦ ʢʫʪʦʤ 

ʧʦʚʦʨʦʪʫ ʟʘʧʽʨʥʦʾ ʘʨʤʘʪʫʨʠ (ʨʠʩ.2). 

ɺʠʩʥʦʚʢʠ. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʤʝʭʘʪʨʦʥʥʦʛʦ ʤʦʜʫʣʷ ʜʦʟʫʚʘʥʥʷ ʪʘ ʬʘʩʫʚʘʥʥʷ ʨʽʜʢʦʾ ʭʘʨʯʦʚʦʾ ʧʨʦʜʫʢʮʽʾ: 

¶ ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʚʝʜʝʥʦ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ 

ʤʝʭʘʪʨʦʥʥʠʤ ʤʦʜʫʣʝʤ ʥʘ ʦʩʥʦʚʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʥʽʚʝʣʶʻ ʚʧʣʠʚ ʤʽʩʮʝʚʦʛʦ 

ʦʧʦʨʫ ʚ ʛʽʜʨʘʚʣʽʯʥʽʡ ʩʠʩʪʝʤʽ ʥʘ ʢʦʣʠʚʘʥʥʷ ʨʽʚʥʷ ʨʽʜʠʥʠ ʟ ʧʦʭʠʙʢʦʶ ʚ ʤʝʞʘʭ ʚ  ȹH = 

0,25 ï 0,32ʣ. 

¶ ɺʩʪʘʥʦʚʣʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʟʤʽʥʠ ʩʫʤʘʨʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʠʪʨʘʪ ×P ʥʘʩʦʩʥʦʾ 
ʩʪʘʥʮʽʾ ʚ ʧʨʦʮʝʩʽ ʜʦʟʫʚʘʥʥʷ ʨʽʜʢʦʾ ʭʘʨʯʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʚʽʜ ʟʤʽʥʠ ʚʝʣʠʯʠʥʠ ʤʽʩʮʝʚʦʛʦ 

ʦʧʦʨʫ ʚ ʛʽʜʨʘʚʣʽʯʥʽʡ ʩʠʩʪʝʤʽ. 

ʃʽʪʝʨʘʪʫʨʘ. 
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ʆʩʦʙʣʠʚʦʩʪʽ ʧʦʣʽʪʝʨʤʽʯʥʦʾ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʩʘʭʘʨʦʟʠ ʟ ʥʝʯʠʩʪʠʭ ʮʫʢʨʦʚʠʭ ʨʦʟʯʠʥʽʚ 

ʚ ʧʝʨʝʤʽʰʫʚʘʯʘʭ-ʢʨʠʩʪʘʣʽʟʘʪʦʨʘʭ. 
 

ɺʣʘʜʠʩʣʘʚ ʊʠʱʝʥʢʦ, ɺʘʣʝʨʽʡ ʄʠʨʦʥʯʫʢ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʉʢʣʘʜʥʽʩʪʴ ʧʦʣʽʪʝʨʤʽʯʥʦʾ ʢʨʠʩʪʘʣʽʟʘʡʮʽʾ ʩʘʭʘʨʦʟʠ ʽʟ ʥʝʯʠʩʪʠʭ ʮʫʢʨʦʚʠʭ 

ʨʦʟʯʠʥʽʚ ʧʦʚôʷʟʘʥʘ ʟ ʪʠʤ, ʱʦ ʧʨʦʮʝʩ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʫʤʦʚ ʟʤʽʥʠ ʬʽʟʠʯʥʠʭ ʪʘ 
ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʪʬʝʣʶ. ʇʦʣʽʪʝʨʤʽʯʥʘ ʢʨʠʩʪʘʣʽʟʘʮʽʷ ʩʘʭʘʨʦʟʠ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʮʫʢʨʫ ʟʘʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʝʮʫʢʨʝʥʥʷ 

ʤʝʣʷʩʠ ʟʘ ʫʤʦʚ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʫʪʬʝʣʶ ʚʽʜ 7π 2ÁCʜʦ 382Áʉ. ɺ ʨʝʟʫʣʴʪʘʪʽ 
ʪʘʢʦʛʦ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʫʪʬʝʣʶ ʨʦʟʯʠʥʥʽʩʪʴ ʩʘʭʘʨʦʟʠ ʫ ʚʦʜʽ ʟʤʝʥʰʫʻʪʴʩʷ, 

ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʥʘʩʠʯʝʥʥʷ ʟʨʦʩʪʘʻ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʥʝʩʝʥʥʷ ʤʦʣʝʢʫʣ 

ʩʘʭʘʨʦʟʠ ʽʟ ʤʽʞʢʨʠʩʪʘʣʝʚʦʛʦ ʨʦʟʯʠʥʫ ʜʦ ʧʦʚʝʨʭʥʽ ʢʨʠʩʪʘʣʽʚ ʪʘ ʾʭ ʚʙʫʜʦʚʘ ʚ ʢʨʠʩʪʘʣʽʯʥʫ 

ʨʝʰʽʪʢʫ.  

ɼʣʷ ʚʝʜʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʮʝʩʫ ʧʦʣʽʪʝʨʤʽʯʥʦʾ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʩʘʭʘʨʦʟʠ ʥʝʦʙʭʽʜʥʦ 

ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ ʫʤʦʚʠ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ: 

ï ʰʚʠʜʢʽʩʪʴ ʦʭʦʣʦʜʞʝʥʥʷ ʫʪʬʝʣʶ ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʰʚʠʜʢʦʩʪʽ ʢʨʠʩʪʘʣʽʟʘʮʽʾ 

ʩʘʭʘʨʦʟʠ ʚ ʫʪʬʝʣʽ ʜʘʥʦʾ ʯʘʩʪʦʪʠ; 
ï ʨʽʟʥʠʮʷ ʤʽʞ ʪʝʤʧʝʨʘʪʫʨʦʶ ʫʪʬʝʣʶ ʽ ʭʣʘʜʦʘʛʝʥʪʦʤ (ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʶ ʚʦʜʦʶ) ʥʝ 

ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 10Áʉ; 

ï ʚʠʢʣʶʯʠʪʠ ʨʦʟʙʘʚʣʝʥʥʷ (çʨʦʟʢʘʯʫʚʘʥʥʷè) ʫʪʬʝʣʷ ʚʦʜʦʶ ʯʠ ʨʦʟʙʘʚʣʝʥʠʤ 

ʚʽʜʜʦʪʦʢʦʤ, ʤʝʣʷʩʦʶ; 

ï ʧʨʦʚʦʜʠʪʠ ʧʨʦʮʝʩ ʚ ʽʟʦʛʽʜʨʠʯʥʠʭ ʫʤʦʚʘʭ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʄʝʪʘ ʜʘʥʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʣʘ ʚ ʧʽʜʪʚʝʨʜʞʝʥʥʽ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʧʨʦʮʝʩʫ ʧʦʣʽʪʝʨʤʽʯʥʦʾ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʦʤʽʞʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʫʪʬʝʣʶ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʘʣʠ ʰʪʫʯʥʠʡ ʫʪʬʝʣʴ ʦʩʪʘʥʥʥʴʦʛʦ ʩʪʫʧʝʥʶ 

ʢʨʠʩʪʘʣʽʟʘʮʽʾ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ  ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʜʦʩʣʽʜʥʦʾ 

ʫʩʪʘʥʦʚʢʠ, ʱʦ ʚʢʣʶʯʘʣʘ ʧʝʨʝʤʽʰʫʚʘʯ-ʢʨʠʩʪʘʣʽʟʘʪʦʨ, ʪʝʨʤʦʩʪʘʪ, ʜʚʘ ʤʫʣʴʪʠʤʝʪʨʠ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʫʪʬʝʣʶ ʚ ʩʝʨʝʜʠʥʽ ʧʝʨʝʤʽʰʫʚʘʯʘ-ʢʨʠʩʪʘʣʽʟʘʪʦʨʘ ʪʘ 
ʪʝʤʧʝʨʘʪʫʨʠ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʚʦʜʠ ʚ ʢʦʞʫʭʫ ʢʨʠʩʪʘʣʽʟʘʪʦʨʘ. ɼʣʷ ʚʽʜʮʝʥʪʨʦʚʦʛʦ 

ʨʦʟʜʽʣʝʥʥʷ ʫʪʬʝʣʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʣʘʙʦʨʘʪʦʨʥʫ ʮʝʥʪʨʠʬʫʛʫ ʟ ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ 

ʨʦʪʦʨʘ 8000 ʦʙ/ʭʚ. ʊʝʭʥʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʫʪʬʝʣʶ ʪʘ ʤʽʞʢʨʠʩʪʘʣʝʚʦʛʦ ʨʦʟʯʠʥʫ 

ʚʠʟʥʘʯʘʣʠ ʟʘ ʩʪʘʥʜʘʨʪʥʠʤʠ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʤʝʪʦʜʠʢʘʤʠ. ɻʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ 

ʩʢʣʘʜ ʢʨʠʩʪʘʣʽʚ ʮʫʢʨʫ ʚʠʟʥʘʯʘʣʠ ʤʝʪʦʜʦʤ ʩʠʪʦʚʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʬʦʪʦʛʨʘʬʫʚʘʥʥʷʤ. 

ɼʠʥʘʤʽʯʥʫ ʚôʷʟʢʽʩʪʴ ʤʽʞʢʨʠʩʪʘʣʝʚʦʛʦ ʨʦʟʯʠʥʫ ʚʠʤʽʨʶʚʘʣʠ ʨʦʪʘʮʽʡʥʠʤ ʚʽʩʢʦʟʽʤʝʪʨʦʤ 

çReotest-2è, ʧʦʚʝʨʭʥʝʚʠʡ ʥʘʪʷʛ ʚʠʤʽʨʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʣʘʛʤʦʤʝʪʨʘ ʪʘ ʟʘ 

ʬʦʨʤʫʣʦʶ ɸ.ɺ.ɺʝʣʠʯʢʦʚʩʴʢʦʛʦ. ʐʚʠʜʢʽʩʪʴ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʚʠʟʥʘʯʘʣʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʟʤʽʥʠ ʤʘʩʦʚʦʛʦ ʚʤʽʩʪʫ ʢʨʠʩʪʘʣʽʚ ʮʫʢʨʫ ʚ ʫʪʬʝʣʽ, ʱʦ ʢʨʠʩʪʘʣʽʟʫʻʪʴʩʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʽʪʝʨʤʽʯʥʦʾ ʢʨʠʩʪʘʣʽʟʘʮʽʾ 

ʩʘʭʘʨʦʟʠ ʫʪʬʝʣʶ ʦʩʪʘʥʥʴʦʛʦ ʩʪʫʧʝʥʷ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʧʦʣʷʛʘʣʠ ʚ ʥʘʩʪʫʧʥʦʤʫ: 

ï ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʟʦʛʽʜʨʠʯʥʠʭ ʫʤʦʚ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʧʦʢʘʟʘʥʘ ʜʦʮʽʣʴʥʽʩʪʴ 
ʟʘʤʽʥʠ ʨʦʟʙʘʚʣʝʥʥʷ ʫʪʬʝʣʶ ʦʩʪʘʥʥʴʦʛʦ ʩʪʫʧʝʥʷ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʩʘʭʘʨʦʟʠ ʚʦʜʦʶ ʯʠ 

ʮʫʢʨʦʚʠʤ ʨʦʟʯʠʥʦʤ ʧʨʦʤʽʞʥʠʤ ʥʘʛʨʽʚʘʥʥʷʤ ʥʘ 8 ï 10Áʉ ʧʽʩʣʷ ʦʭʦʣʦʜʞʝʥʥʷ ʫʪʬʝʣʷ ʜʦ 

50 ï 52 Áʉ. ʊʘʢʠʡ ʦʙʨʦʙʽʪʦʢ ʫʪʬʝʣʶ ʚʠʢʣʶʯʘʻ ʚʪʦʨʠʥʥʝ ʢʨʠʩʪʘʣʝʫʪʚʦʨʝʥʥʷ, 

ʫʥʝʤʦʞʣʠʚʣʶʻ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʩʘʭʘʨʦʟʠ ʚ ʤʽʞʢʨʠʩʪʘʣʝʚʦʤʫ ʨʦʟʯʠʥʽ ʟ ʦʛʣʷʜʫ ʥʘ 

ʚʠʩʦʢʫ ʤʝʣʷʩʦʫʪʚʦʨʶʚʘʣʴʥʫ ʨʦʣʴ ʚʦʜʠ.  

ï ʧʨʠ ʟʥʝʮʫʢʨʝʥʥʽ ʤʝʣʷʩʠ, ʚôʷʟʢʽʩʪʴ ʻ ʦʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʯʠʥʥʠʢʽʚ ʚʧʣʠʚʫ ʥʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʢʨʠʩʪʘʣʽʟʘʮʽʾ. ʅʘ ʚʝʣʠʯʠʥʫ ʜʠʥʘʤʽʯʥʦʾ ʚôʷʟʢʦʩʪʽ ʤʽʞʢʨʠʩʪʘʣʝʚʦʛʦ 



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 
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ʨʦʟʯʠʥʫ ʚʧʣʠʚʘʻ ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʘ ʽ ʯʘʩʪʦʪʘ. ʇʨʦʤʽʞʥʝ ʥʘʛʨʽʚʘʥʥʷ ʫʪʬʝʣʶ ʦʩʪʘʥʥʴʦʛʦ 

ʩʪʫʧʝʥʶ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʟʤʝʥʰʫʻ ʚôʷʟʢʽʩʪʴ ʤʽʞʢʨʠʩʪʘʣʝʚʦʛʦ ʨʦʟʯʠʥʫ ʥʘ ʪʨʠʪʠʥʫ, ʱʦ 

ʧʨʠʩʢʦʨʶʻ ʰʚʠʜʢʽʩʪʴ ʢʨʠʩʪʘʣʽʟʘʮʽʾ; 

 ï ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʩʘʭʘʨʦʟʠ ʻ ʥʘʙʫʪʪʷ 

ʫʪʬʝʣʝʤ ʟ ʚʤʽʩʪʦʤ ʢʨʠʩʪʘʣʽʚ 10 ï 12% ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ,  ʢʦʣʠ 

ʤʽʞʢʨʠʩʪʘʣʝʚʠʡ ʨʦʟʯʠʥ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʢʦʞʥʦʛʦ ʽʟ 

ʢʨʠʩʪʘʣʽʚ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʮʝʩ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʤʘʻ ʥʘʡʙʽʣʴʰʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘ 

ʨʘʭʫʥʦʢ ʫʯʘʩʪʽ ʚʩʽʻʾ ʧʦʚʝʨʭʥʽ ʢʨʠʩʪʘʣʽʚ ʚ ʧʨʦʮʝʩʽ ʧʝʨʝʥʝʩʝʥʥʷ ʤʦʣʝʢʫʣ ʩʘʭʘʨʦʟʠ ʽʟ 
ʤʽʞʢʨʠʩʪʘʣʝʚʦʛʦ ʨʦʟʯʠʥʫ ʜʦ ʧʦʚʝʨʭʥʽ ʢʨʠʩʪʘʣʽʚ ʟ ʥʘʩʪʫʧʥʦʶ ʚʙʫʜʦʚʦʶ ʮʠʭ ʤʦʣʝʢʫʣ ʚ 

ʢʨʠʩʪʘʣʽʯʥʫ ʨʝʰʽʪʢʫ ʢʦʞʥʦʛʦ ʢʨʠʩʪʘʣʫ. ɺʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʚʧʣʠʚʫ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʧʦʣʽʪʝʨʤʽʯʥʦʾ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʻ ʧʦʚʝʨʭʥʝʚʠʡ ʥʘʪʷʛ, ʱʦ ʭʘʨʘʢʪʝʨʽʟʫʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷʤ 

ʧʦʚʝʨʭʥʝʚʦʾ ʝʥʝʨʛʽʾ ʜʦ ʧʣʦʱʽ ʧʦʚʝʨʭʥʽ ʨʽʜʠʥʠ. ɿ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʨʽʜʠʥʠ ʾʾ 

ʧʦʚʝʨʭʥʝʚʠʡ ʥʘʪʷʛ ʟʤʝʥʰʫʻʪʴʩʷ, ʱʦ ʟʘ ʫʤʦʚ ʧʨʦʤʽʞʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʫʪʬʝʣʶ 

ʧʨʠʩʢʦʨʶʻ ʢʨʠʩʪʘʣʦʭʽʤʽʯʥʫ ʨʝʘʢʮʽʶ ʥʘ ʤʝʞʽ ʨʦʟʜʽʣʫ ʬʘʟ çʨʦʟʯʠʥ-ʢʨʠʩʪʘʣè ʧʦ ʚʙʫʜʦʚʽ 

ʤʦʣʝʢʫʣ ʩʘʭʘʨʦʟʠ ʚ ʢʨʠʩʪʘʣʽʯʥʫ ʨʝʰʽʪʢʫ. 

ɿ ʤʝʪʦʶ ʨʝʘʣʽʟʘʮʽʾ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʤʽʞʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʟʘ ʫʤʦʚ 

ʧʦʣʽʪʝʨʤʽʯʥʦʾ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʫʪʬʝʣʶ ʦʩʪʘʥʥʴʦʛʦ ʩʪʫʧʝʥʶ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʚ 

ʧʝʨʝʤʽʰʫʚʘʯʘʭ-ʢʨʠʩʪʘʣʽʟʘʪʦʨʘʭ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʤʘʰʠʥʦ-ʘʧʘʨʘʪʫʨʥʫ ʩʭʝʤʫ 

ʥʘʜʘʥʫ ʥʘ ʨʠʩ.1. 

 
ɺʠʩʥʦʚʢʠ. ɿ ʤʝʪʦʶ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʝʬʝʢʪʫ ʧʦʣʽʪʝʨʤʽʯʥʦʾ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʩʘʭʘʨʦʟʠ 

ʥʝʦʙʭʽʜʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʦʮʝʩ ʚ ʽʟʦʛʽʜʨʠʯʥʠʭ ʫʤʦʚʘʭ ʟʘʤʽʥʠʚʰʠ ʧʨʦʤʽʞʥʠʤ 

ʥʘʛʨʽʚʘʥʥʷʤ ʨʦʟʙʘʚʣʝʥʥʷ ʫʪʬʝʣʷ ʚʦʜʦʶ ʯʠ ʮʫʢʨʦʚʠʤ ʨʦʟʯʠʥʦʤ ʧʽʩʣʷ ʡʦʛʦ 
ʦʭʦʣʦʜʞʝʥʥʷ ʜʦ 50 ï 52Áʉ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʤʝʥʰʠʪʠ ʜʠʥʘʤʽʯʥʫ ʚôʷʟʢʽʩʪʴ 

ʤʽʞʢʨʠʩʪʘʣʝʚʦʛʦ ʨʦʟʯʠʥʫ ʥʘ ʤʝʞʽ ʨʦʟʜʽʣʝʥʥʷ ʬʘʟ çʨʦʟʯʠʥ-ʢʨʠʩʪʘʣè. ɼʣʷ ʥʘʡʙʽʣʴʰ 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʧʨʦʮʝʩʫ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʩʘʭʘʨʦʟʠ ʫʪʬʝʣʴ ʤʘʻ ʥʘʙʫʪʠ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ʃʽʪʝʨʘʪʫʨʘ. 

1. ʄʠʨʦʥʯʫʢ ɺ.ɻ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʤʽʞʥʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʫʪʬʝʣʶ ʦʩʪʘʥʥʴʦʛʦ 

ʧʨʦʜʫʢʪʫ ʚ ʧʝʨʝʤʽʰʫʚʘʯʘʭ-ʢʨʠʩʪʘʣʽʟʘʪʦʨʘʭ. / ɺ.ɻ.ʄʠʨʦʥʯʫʢ, ʆ.ɸ.ɭʱʝʥʢʦ, 

ʄ.ʄ.ʂʘʨʪʘʚʘ // Ukrainian Food Journal, ˉ2, 2012. ï ʩ.73-77 
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ʉʫʯʘʩʥʽ ʤʝʪʦʜʠ ʪʘ ʩʧʦʩʦʙʠ ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ ʟʙʘʛʘʯʝʥʥʷ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ 

ʄʠʭʘʡʣʦ ʎʶʨʧʠʪʘ, ɺʘʣʝʥʪʠʥ ʆʣʽʰʝʚʩʴʢʠʡ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɺʩʪʫʧ. ɿʙʘʛʘʯʝʥʥʷ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʫ 

ʧʨʦʬʽʣʘʢʪʠʮʽ ʜʝʬʽʮʠʪʫ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʫ ʥʘʩʝʣʝʥʥʷ ʪʘ ʧʦʢʨʘʱʝʥʥʽ ʟʘʛʘʣʴʥʦʛʦ 

ʩʪʘʥʫ ʟʜʦʨʦʚ'ʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʧʽʜʚʠʱʠʪʠ 

ʭʘʨʯʦʚʫ ʮʽʥʥʽʩʪʴ ʧʨʦʜʫʢʪʽʚ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʠʪʠ ʾʭʥʶ ʜʦʩʪʫʧʥʽʩʪʴ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʦʣʘ 

ʩʧʦʞʠʚʘʯʽʚ. 
ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ ʟʙʘʛʘʯʝʥʥʷ 

ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ, ʚʢʣʶʯʘʶʯʠ ʧʨʠʨʦʜʥʽ ʜʞʝʨʝʣʘ (ʬʝʡʭʦʘ, 

ʙʨʘʟʠʣʴʩʴʢʽ ʛʦʨʽʭʠ, ʧʨʦʨʦʱʝʥʝ ʟʝʨʥʦ), ʭʽʤʽʯʥʽ ʜʦʙʘʚʢʠ (ʮʠʪʨʘʪ ʟʘʣʽʟʘ, 

ʬʦʩʬʦʨʥʦʚʘʪʠʩʪʦʢʠʩʣʠʡ ʢʘʣʴʮʽʡ, ʩʦʣʦʜ ʟ ʩʝʣʝʥʦʤ), ʢʦʣʦʾʜʥʽ ʩʫʩʧʝʥʟʽʾ (ʤʘʛʥʽʡ, 

ʤʘʨʛʘʥʝʮʴ) ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ (ʥʘʥʦʯʘʩʪʠʥʢʠ, ʥʘʥʦʨʽʜʠʥʠ).  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʟʙʘʛʘʯʝʥʥʷ 

ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ ʻ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʧʽʜʚʠʱʝʥʥʷ ʾʭʥʴʦʾ 

ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ.  

ʍʽʤʽʯʥʽ ʜʦʙʘʚʢʠ, ʪʘʢʽ ʷʢ ʮʠʪʨʘʪ ʟʘʣʽʟʘ, ʬʦʩʬʦʨʥʦʚʘʪʠʩʪʦʢʠʩʣʠʡ ʢʘʣʴʮʽʡ ʪʘ ʩʦʣʦʜ ʟ 

ʩʝʣʝʥʦʤ, ʪʘʢʦʞ ʜʦʚʝʣʠ ʩʚʦʶ ʝʬʝʢʪʠʚʥʽʩʪʴ. ɺʦʥʠ ʥʝ ʣʠʰʝ ʟʙʽʣʴʰʠʣʠ ʚʤʽʩʪ 

ʤ̔ ʢʨʦʝʣʝʤʝʥʪʽʚ, ʘʣʝ ʡ ʧʦʢʨʘʱʠʣʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʽʩʪʘ, ʪʘʢʽ ʷʢ 

ʛʘʟʦʫʪʚʦʨʶʶʯʘ ʟʜʘʪʥʽʩʪʴ ʪʘ ʝʣʘʩʪʠʯʥʽʩʪʴ.  
ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʟʦʢʨʝʤʘ ʥʘʥʦʯʘʩʪʠʥʢʠ ʪʘ ʥʘʥʦʨʽʜʠʥʠ, ʜʦʚʝʣʠ ʩʚʦʶ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʧʽʜʚʠʱʝʥʥʽ ʙʽʦʜʦʩʪʫʧʥʦʩʪʽ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʪʘ ʧʦʢʨʘʱʝʥʥʽ ʷʢʦʩʪʽ 

ʧʨʦʜʫʢʮʽʾ. ʆʚʦʯʝʚʦ-ʬʨʫʢʪʦʚʽ ʧʦʨʦʰʢʠ (ʤʦʨʢʚʘ, ʛʘʨʙʫʟ, ʷʙʣʫʢʘ) ʪʘ ʥʘʩʽʥʥʷ ʣʴʦʥʫ 

ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʣʠ ʭʘʨʯʦʚʫ ʮʽʥʥʽʩʪʴ ʭʣʽʙʘ, ʟʙʘʛʘʪʠʚʰʠ ʡʦʛʦ ʚʽʪʘʤʽʥʘʤʠ, ʤʽʥʝʨʘʣʘʤʠ ʪʘ 

ʭʘʨʯʦʚʠʤʠ ʚʦʣʦʢʥʘʤʠ. ʇʨʦʨʦʱʝʥʝ ʟʝʨʥʦ ʧʰʝʥʠʮʽ ʪʘ ʭʤʝʣʴʦʚʘ ʟʘʢʚʘʩʢʘ ʪʘʢʦʞ ʜʦʚʝʣʠ 

ʩʚʦʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʟʙʽʣʴʰʝʥʥʽ ʚʤʽʩʪʫ ʢʘʣʴʮʽʶ, ʤʘʛʥʽʶ, ʬʦʩʬʦʨʫ ʪʘ ʟʘʣʽʟʘ ʫ ʭʣʽʙʽ. 

ʇʦʨʦʰʦʢ ʩʧʽʨʫʣʽʥʠ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʙʽʣʢʽʚ, ʚʽʪʘʤʽʥʽʚ ʪʘ ʤʽʥʝʨʘʣʽʚ, 

ʧʦʢʨʘʱʠʚ ʧʦʞʠʚʥʫ ʮʽʥʥʽʩʪʴ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ, ʟʙʝʨʽʛʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʾʭʥʽ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʌʽʪʦʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʪʘʢʽ ʷʢ ʢʘʪʝʭʠʥʠ, ʘʥʪʦʮʽʘʥʠ, 

ʬʫʢʦʾʜʘʥ ʪʘ ʢʚʝʨʮʝʪʠʥ, ʜʦʜʘʣʠ ʭʣʽʙʫ ʘʥʪʠʦʢʩʠʜʘʥʪʥʽ ʪʘ ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ 

ʨʦʙʠʪʴ ʡʦʛʦ ʢʦʨʠʩʥʠʤ ʜʣʷ ʧʨʦʬʽʣʘʢʪʠʢʠ ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 
ʆʜʥʘʢ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʭ ʤʝʪʦʜʽʚ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʥʝʦʙʭʽʜʥʦ 

ʧʨʦʚʝʩʪʠ ʜʦʜʘʪʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʾʭʥʴʦʾ ʙʝʟʧʝʢʠ, ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʚʧʣʠʚʫ ʥʘ 

ʟʜʦʨʦʚôʷ ʩʧʦʞʠʚʘʯʽʚ. ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʪʘʢʦʞ ʨʦʟʨʦʙʢʘ ʩʪʘʥʜʘʨʪʽʚ ʽ ʥʦʨʤʘʪʠʚʥʠʭ 

ʚʠʤʦʛ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ɺʠʩʥʦʚʢʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʠʣʠ, ʱʦ ʟʙʘʛʘʯʝʥʥʷ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ 

ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ ʻ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʧʽʜʚʠʱʝʥʥʷ ʾʭʥʴʦʾ ʭʘʨʯʦʚʦʾ ʮʽʥʥʦʩʪʽ ʪʘ 

ʧʦʢʨʘʱʝʥʥʷ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ. ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʟʦʢʨʝʤʘ ʥʘʥʦʯʘʩʪʠʥʢʠ ʪʘ 

ʥʘʥʦʨʽʜʠʥʠ, ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʣʠ ʙʽʦʜʦʩʪʫʧʥʽʩʪʴ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʽ ʦʧʪʠʤʽʟʫʚʘʣʠ ʧʨʦʮʝʩʠ 

ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʪʘ ʟʥʠʟʠʪʠ 

ʝʥʝʨʛʦʚʠʪʨʘʪʠ.  
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ɺʧʣʠʚ ʤʘʛʥʽʶ ʪʘ ʮʠʥʢʫ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʪʘ ʷʢʽʩʪʴ ʭʣʽʙʦʙʫʣʦʯʥʠʭ 

ʚʠʨʦʙʽʚ: ʧʦʨʽʚʥʷʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʄʠʭʘʡʣʦ ʎʶʨʧʠʪʘ, ɼʤʠʪʨʦ ʎʶʨʧʠʪʘ, ɺʘʣʝʥʪʠʥ ʆʣʽʰʝʚʩʴʢʠʡ, ɭʚʛʝʥ ɹʘʙʢʦ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʍʣʽʙʦʙʫʣʦʯʥʽ ʚʠʨʦʙʠ ʻ ʦʩʥʦʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʨʘʮʽʦʥʫ ʙʘʛʘʪʴʦʭ ʣʶʜʝʡ, ʦʜʥʘʢ 

ʾʭ ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ ʯʘʩʪʦ ʻ ʥʝʜʦʩʪʘʪʥʽʤ. ʊʦʤʫ ʧʦʰʫʢ ʝʬʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ 
ʟʙʘʛʘʯʝʥʥʷ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ ʻ ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʦʤ ʜʦʩʣʽʜʞʝʥʴ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʚʦʜʥʠʭ ʢʦʣʦʾʜʥʠʭ ʨʦʟʯʠʥʽʚ ʤʝʪʘʣʽʚ Mg ʪʘ 

Zn ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʝʣʝʢʪʨʦʽʩʢʨʦʚʠʡ ʤʝʪʦʜ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʙʽʦʜʦʩʪʫʧʥʽʩʪʴ 

ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ. ʆʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ ʜʦʙʘʚʦʢ ʧʨʦʚʦʜʠʣʦʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʪʝʩʪʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʙʨʦʜʽʥʥʷ ʪʽʩʪʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʜʦʜʘʚʘʥʥʷ 

Mg ʪʘ Zn ʜʦ ʪʽʩʪʘ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʭʣʽʙʦʙʫʣʦʯʥʠʭ ʚʠʨʦʙʽʚ 

(ʨʠʩ.1).  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʪʽʩʪʦ ʽʟ ʚʤʽʩʪʦʤ Mg ʩʧʨʠʷʣʦ ʧʦʢʨʘʱʝʥʥʶ ʧʨʦʮʝʩʽʚ ʡʦʛʦ ʙʨʦʜʽʥʥʷ, 

ʜʝʤʦʥʩʪʨʫʻ ʚʠʱʫ ʘʢʪʠʚʥʽʩʪʴ ʜʨʽʞʜʞʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ 

ʚʠʩʪʦʶʚʘʥʥʷ. ɿʙʽʣʴʰʝʥʥʷ ʛʘʟʦʫʪʚʦʨʝʥʥʷ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʧʠʪʦʤʦʛʦ ʦʙôʻʤʫ ʭʣʽʙʘ 
ʥʘ 11,1% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʟʨʘʟʢʦʤ. ɼʦʜʘʚʘʥʥʷ ʮʠʥʢʫ ʩʧʨʠʷʣʦ ʤʝʥʰ 

ʚʠʨʘʞʝʥʦʤʫ ʟʙʽʣʴʰʝʥʥʶ ʦʙôʻʤʫ ʭʣʽʙʘ (ʥʘ 5,6%), ʧʨʦʪʝ ʟʘʙʝʟʧʝʯʫʚʘʣʦ ʧʦʢʨʘʱʝʥʥʷ 

ʡʦʛʦ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɿʦʢʨʝʤʘ, ʮʠʥʢ ʚʟʘʻʤʦʜʽʷʚ ʽʟ ʙʽʣʢʘʤʠ ʪʽʩʪʘ, 

ʱʦ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʫʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʱʽʣʴʥʦʾ ʪʝʢʩʪʫʨʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʥʝʩʝʥʥʷ Zn 

ʩʧʨʠʷʣʦ ʟʙʝʨʝʞʝʥʥʶ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʚʠʨʦʙʽʚ, ʱʦ ʪʘʢʦʞ ʚʧʣʠʚʘʣʦ ʥʘ 

ʧʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʫ ʾʭ ʟʙʝʨʽʛʘʥʥʷ.  

 
                                      ʘ)                                 ʙ)                                ʚ) 

ʈʠʩ. 1. ɿʨʘʟʢʠ ʭʣʽʙʘ: ʘ ïʙʝʟ ʜʦʜʘʚʘʥʥʷ; ʙ ʽ ʚ ï ʚʽʜʧʦʚʽʜʥʦ ʟ ʜʦʜʘʚʘʥʥʷʤ Zn ʽ Mg 

ɺʠʩʥʦʚʢʠ. ɼʦʜʘʚʘʥʥʷ Mg ʪʘ Zn ʫ ʭʣʽʙʦʙʫʣʦʯʥʽ ʚʠʨʦʙʠ ʤʦʞʝ ʤʘʪʠ ʟʥʘʯʥʠʡ 

ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʨʘʮʽʦʥʫ ʭʘʨʯʫʚʘʥʥʷ ʨʽʟʥʠʭ ʛʨʫʧ ʥʘʩʝʣʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʪʠʭ, 

ʭʪʦ ʧʦʪʨʝʙʫʻ ʧʽʜʚʠʱʝʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʤʽʥʝʨʘʣʽʚ (ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽ, ʩʧʦʨʪʩʤʝʥʠ 

ʘʙʦ ʧʨʘʮʽʚʥʠʢʠ ʚʘʞʢʦʾ ʬʽʟʠʯʥʦʾ ʧʨʘʮʽ). 
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ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʨʽʜʠʥ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ CFD ʪʝʭʥʦʣʦʛʽʡ 

ʉʝʨʛʽʡ ʃʝʚʠʢ, ʉʝʨʛʽʡ ɹʣʘʞʝʥʢʦ, ʆʣʝʢʩʽʡ ʆʩʴʤʘʢ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɺʩʪʫʧ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʨʽʜʠʥ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʢʦʥʩʪʨʫʢʮʽʾ ʧʝʨʝʤʽʰʫʶʯʦʛʦ ʝʣʝʤʝʥʪʫ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ 

ʤʽʰʘʣʢʠ ʚʘʞʣʠʚʦ ʧʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʨʽʟʥʠʭ ʪʠʧʽʚ ʧʝʨʝʤʽʰʫʶʯʠʭ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʰʣʷʭʦʤ ʽʤʽʪʘʮʽʡʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʧʨʦʛʨʘʤʽ Autodesk CFD. ʇʦʨʽʚʥʶʚʘʣʠʩʴ ʪʨʠ ʪʠʧʠ ʧʝʨʝʤʽʰʫʶʯʠʭ 
ʝʣʝʤʝʥʪʽʚ: ʣʦʧʘʪʝʚʠʡ, ʜʠʩʢʦʚʠʡ ʪʘ ʪʫʨʙʽʥʥʠʡ.  

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ɸʥʘʣʽʟ ʙʘʟʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʝʨʝʤʽʰʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ 

ʧʦʢʘʟʘʚ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʃʦʧʘʪʝʚʘ ʢʦʥʩʪʨʫʢʮʽʷ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ 

ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ: ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ - 38,2 ʩʤ/ʩ, ʤʘʢʩʠʤʘʣʴʥʘ - 

249,2 ʩʤ/ʩ, ʧʦʨʽʚʥʷʥʦ ʟ ʜʠʩʢʦʚʦʶ (22,1 ʩʤ/ʩ ʽ 70,8 ʩʤ/ʩ) ʪʘ ʪʫʨʙʽʥʥʦʶ (22,7 ʩʤ/ʩ ʽ 100,3 

ʩʤ/ʩ) ʢʦʥʩʪʨʫʢʮʽʷʤʠ.  

ʂʦʝʬʽʮʽʻʥʪ ʜʠʩʧʝʨʩʽʾ ʜʣʷ ʣʦʧʘʪʝʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʩʢʣʘʚ 0,4, ʱʦ ʥʘ 50% ʤʝʥʰʝ 

ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʪʠʧʘʤʠ (ʨʠʩ.1). ʆʙ'ʻʤ ʨʝʯʦʚʠʥʠ ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʙʣʠʟʴʢʦʶ ʜʦ 

ʥʝʦʙʭʽʜʥʦʾ (0,4-0,5) ʩʪʘʥʦʚʠʚ 26,1%. ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʩʪʘʣʠ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʤʦʜʝʨʥʽʟʦʚʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʥʘʧʨʘʚʣʷʶʯʠʤ ʜʠʩʢʦʤ. 

  

ʈʠʩ.1. ʂʦʝʬʽʮʽʻʥʪ ʜʠʩʠʧʘʮʽʾ ʜʣʷ 

ʨʽʟʥʠʭ ʪʠʧʽʚ ʧʝʨʝʤʽʰʫʶʯʠʭ 

ʝʣʝʤʝʥʪʽʚ: ʣʦʧʘʪʝʚʦʾ, ʜʠʩʢʦʚʦʾ, 

ʪʫʨʙʽʥʥʦʾ 

ʈʠʩ.2. ɻʽʩʪʦʛʨʘʤʘ ʨʦʟʧʦʜʽʣʫ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʚ ʩʢʘʣʷʨʥʦʤʫ ʚʠʛʣʷʜʽ 

ʜʣʷ ʤʦʜʝʨʥʽʟʦʚʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ 

 

ʄʦʜʝʨʥʽʟʦʚʘʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʟʥʘʯʥʝ ʧʦʢʨʘʱʝʥʥʷ ʚʩʽʭ 

ʧʦʢʘʟʥʠʢʽʚ: ʢʦʝʬʽʮʽʻʥʪ ʜʠʩʧʝʨʩʽʾ ʟʥʠʟʠʚʩʷ ʜʦ 0,227, ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ - ʜʦ 0,11, ʘ 

ʦʙ'ʻʤ ʨʽʜʠʥʠ ʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʥʘʙʣʠʞʝʥʦʶ ʜʦ ʥʦʤʽʥʘʣʴʥʦʾ ʜʦʩʷʛ 67,3% (ʨʠʩ.2).  

ɺʠʩʥʦʚʢʠ. ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʦ ʚʠʟʥʘʯʠʪʠ ʨʘʮʽʦʥʘʣʴʥʠʡ ʪʠʧ 

ʧʝʨʝʤʽʰʫʶʯʦʛʦ ʝʣʝʤʝʥʪʫ ʪʘ ʨʦʟʨʦʙʠʪʠ ʡʦʛʦ ʤʦʜʝʨʥʽʟʦʚʘʥʫ ʢʦʥʩʪʨʫʢʮʽʶ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʣʦʧʘʪʝʚʦʛʦ ʪʠʧʫ ʟ ʥʘʧʨʘʚʣʷʶʯʠʤ ʜʠʩʢʦʤ ʟʘʙʝʟʧʝʯʫʻ 

ʧʦʢʨʘʱʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʮʝʩʫ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʙʘʟʦʚʠʤʠ 

ʢʦʥʩʪʨʫʢʮʽʷʤʠ.  
ʃʽʪʝʨʘʪʫʨʘ. 
ʉʣʶʩʝʥʢʦ ɸ. ʄ., ʇʦʥʦʤʘʨʝʥʢʦ ɺ. ɺ., ɹʣʘʞʝʥʢʦ ʉ. ɯ., ʍʠʪʨʠʡ ʗ. ʉ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ 

ʨʦʟʧʠʣʝʥʥʷ ʨʽʜʠʥʠ ʟʘ ʜʦʧʦʤʦʛʦʶ CFD-ʪʝʭʥʦʣʦʛʽʡ. ʅʘʫʢʦʚʽ ʧʨʘʮʽ ʅʋʍʊ.  2022.  ʊ. 28, ˉ 2. ʩ. 
90ï107. 
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7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 
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ɼʠʩʢʦʚʽ ʧʨʠʩʪʨʦʾ ʨʦʟʧʠʣʝʥʥʷ ʜʣʷ ʩʫʰʽʥʥʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ: ʧʝʨʝʚʘʛʠ, 

ʥʝʜʦʣʽʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ  

ɼʤʠʪʨʽʡ ɹʦʥʜʘʨʯʫʢ, ʈʦʤʘʥ ʗʢʦʙʯʫʢ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 
ɺʩʪʫʧ. ʉʫʰʽʥʥʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʻ ʦʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʧʨʦʮʝʩʽʚ ʫ ʭʘʨʯʦʚʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʪʝʨʤʽʥ ʾʭ ʟʙʝʨʽʛʘʥʥʷ, ʟʥʠʟʠʪʠ ʚʘʛʫ ʪʘ ʦʙ'ʻʤ, ʘ 
ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʟʨʫʯʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. ʆʜʥʠʤ ʟ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʩʫʰʽʥʥʷ 
ʻ ʨʦʟʧʠʣʶʚʘʣʴʥʝ ʩʫʰʽʥʥʷ, ʱʦ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʪʽʚ ʫ 
ʚʠʛʣʷʜʽ ʧʦʨʦʰʢʫ. ʆʩʥʦʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʢʦʥʩʪʨʫʢʮʽʾ ʩʫʰʠʣʴʥʦʛʦ ʘʧʘʨʘʪʫ ʻ ʜʠʩʢʦʚʽ 
ʨʦʟʧʠʣʶʚʘʯʽ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʷʪʠ ʨʽʜʠʥʫ ʚ ʩʫʰʠʣʴʥʽʡ ʢʘʤʝʨʽ, ʱʦ 
ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʝ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʣʦʛʠ. 
ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʱʦʜʦ ʜʠʩʢʦʚʠʭ 

ʧʨʠʩʪʨʦʾʚ ʨʦʟʧʠʣʝʥʥʷ ʪʘ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠ ʩʫʰʽʥʥʽ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ. 
ʈʝʟʫʣʴʪʘʪʠ. ʉʫʰʽʥʥʷ ʤʝʪʦʜʦʤ ʨʦʟʧʠʣʝʥʥʷ ʚʽʜʦʤʝ ʟ ʢʽʥʮʷ XIX ʩʪʦʣʽʪʪʷ, ʢʦʣʠ ʙʫʣʦ 

ʟʘʧʘʪʝʥʪʦʚʘʥʦ ʧʝʨʰʽ ʧʨʠʩʪʨʦʾ ʜʣʷ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ. ɿʛʦʜʦʤ ʮʝʡ ʤʝʪʦʜ ʥʘʙʫʚ ʰʠʨʦʢʦʛʦ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʭʘʨʯʦʚʽʡ ʪʘ ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɼʠʩʢʦʚʽ ʨʦʟʧʠʣʶʚʘʯʽ, ʷʢʽ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʽʜʮʝʥʪʨʦʚʫ ʩʠʣʫ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʜʨʽʙʥʠʭ ʢʨʘʧʝʣʴ ʨʽʜʠʥʠ, ʩʪʘʣʠ 
ʢʣʶʯʦʚʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʚ ʮʴʦʤʫ ʧʨʦʮʝʩʽ.  
ʆʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʘʨʘʤʝʪʨʽʚ ʫ ʨʦʙʦʪʽ ʜʠʩʢʦʚʠʭ ʨʦʟʧʠʣʶʚʘʯʽʚ ʻ ʰʚʠʜʢʽʩʪʴ 

ʦʙʝʨʪʘʥʥʷ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʠʣʝʥʥʷ ʪʘ ʨʦʟʤʽʨ ʢʨʘʧʣʠʥ. ʂʨʽʤ ʪʦʛʦ, 
ʚʥʫʪʨʽʰʥʷ ʪʝʯʽʷ ʫ ʚʩʪʘʚʢʘʭ ʜʠʩʢʦʚʠʭ ʨʦʟʧʠʣʶʚʘʯʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʦʥʢʦʰʘʨʦʚʦʾ 
ʧʣʽʚʢʦʚʦʾ ʪʝʯʽʾ ʪʘ ʩʪʨʫʤʠʥʥʦʾ ʪʝʯʽʾ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʤʽʨ ʯʘʩʪʠʥʦʢ ʽ ʾʭ ʨʦʟʧʦʜʽʣ ʫ 
ʚʠʩʫʰʝʥʦʤʫ ʧʨʦʜʫʢʪʽ. ʈʦʟʨʦʙʢʠ ʚ ʪʝʭʥʦʣʦʛʽʾ ʜʠʩʢʦʚʠʭ ʨʦʟʧʠʣʶʚʘʯʽʚ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 
ʦʧʪʠʤʽʟʘʮʽʶ ʾʭ ʢʦʥʩʪʨʫʢʮʽʾ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʫʪʚʦʨʝʥʥʷ ʥʘʣʴʦʪʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 
ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʨʦʟʧʠʣʝʥʥʷ.  
ʆʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʜʠʩʢʦʚʠʭ ʨʦʟʧʠʣʶʚʘʯʽʚ: ʛʥʫʯʢʽʩʪʴ ʫ ʨʦʙʦʪʽ; ʢʦʥʪʨʦʣʴ ʨʦʟʤʽʨʫ 

ʯʘʩʪʠʥʦʢ; ʩʪʽʡʢʽʩʪʴ ʜʦ ʟʘʩʤʽʯʝʥʥʷ; ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ. ʅʝʜʦʣʽʢʠ: ʥʝʦʙʭʽʜʥʽʩʪʴ 
ʚʝʣʠʢʠʭ ʩʫʰʠʣʴʥʠʭ ʢʘʤʝʨ; ʚʠʩʦʢʽ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ; ʚʠʩʦʢʘ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʟʤʽʥʠ ʬʽʟʠʢʦ-
ʭʽʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʽʜʠʥʠ; ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʥʘʣʴʦʪʫ ʥʘ ʩʪʽʥʢʘʭ 
ʩʫʰʠʣʴʥʠʭ ʢʘʤʝʨ. 
ʇʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʩʢʦʚʠʭ ʧʨʠʩʪʨʦʾʚ ʨʦʟʧʠʣʝʥʥʷ ʧʦʚôʷʟʘʥʽ ʟ 

ʧʦʜʘʣʴʰʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʱʦ ʤʘʶʪʴ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʾʭ 
ʝʬʝʢʪʠʚʥʦʩʪʽ: ʦʧʪʠʤʽʟʘʮʽʾ ʢʦʥʩʪʨʫʢʮʽʾ ʜʠʩʢʽʚ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʫʪʚʦʨʝʥʥʷ ʥʘʣʴʦʪʫ; 
ʨʦʟʨʦʙʢʠ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʧʨʠʚʦʜʥʠʭ ʤʝʭʘʥʽʟʤʽʚ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ 
ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʜʠʩʢʽʚ; ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ 
ʢʦʥʪʨʦʣʶ ʨʦʟʤʽʨʫ ʯʘʩʪʠʥʦʢ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 
ɺʠʩʥʦʚʢʠ. ɼʠʩʢʦʚʽ ʧʨʠʩʪʨʦʾ ʨʦʟʧʠʣʝʥʥʷ ʻ ʝʬʝʢʪʠʚʥʦʶ ʩʢʣʘʜʦʚʦʶ ʩʫʰʠʣʴʥʦʛʦ 

ʘʧʘʨʘʪʫ. ɺʦʥʠ ʤʘʶʪʴ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ ʧʝʨʝʜ ʽʥʰʠʤʠ ʪʠʧʘʤʠ ʨʦʟʧʠʣʶʚʘʯʽʚ, ʭʦʯʘ ʽ 
ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 
ʟʤʝʥʰʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʜʫʪʴ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ 
ʦʧʪʠʤʽʟʘʮʽʾ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ ʨʦʟʧʠʣʝʥʥʷ. 

ʃʽʪʝʨʘʪʫʨʘ.  
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ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʧʦʨʰʥʽʚ ʚ ʘʚʪʦʤʘʪʽ Zanasi ʥʘʧʦʚʥʝʥʥʷ 

ʞʝʣʘʪʠʥʦʚʠʭ ʢʘʧʩʫʣ 

ʉʪʘʥʽʩʣʘʚ ʄʦʨʦʟ, ʈʦʤʘʥ ʗʢʦʙʯʫʢ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɺʩʪʫʧ. ʉʫʯʘʩʥʝ ʬʘʨʤʘʮʝʚʪʠʯʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʚʠʤʘʛʘʻ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʜʦʟʫʚʘʥʥʷ 

ʪʘ ʧʽʜʚʠʱʝʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ. ʄʦʜʝʨʥʽʟʘʮʽʷ ʘʚʪʦʤʘʪʫ Zanasi ʚʢʣʶʯʘʻ 

ʚʜʦʩʢʦʥʘʣʝʥʫ ʢʦʥʩʪʨʫʢʮʽʶ ʜʦʟʫʚʘʣʴʥʦʛʦ ʙʣʦʢʫ, ʚʘʢʫʫʤʥʫ ʧʽʜʪʨʠʤʢʫ ʪʘ ʘʚʪʦʥʦʤʥʠʡ 

ʚʘʢʫʫʤʥʠʡ ʥʘʩʦʩ. ʎʝ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ ʷʢʦʩʪʽ ʥʘʧʦʚʥʝʥʥʷ ʢʘʧʩʫʣ, ʤʽʥʽʤʽʟʫʻ ʚʪʨʘʪʠ 
ʩʠʨʦʚʠʥʠ ʪʘ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʱʦʜʦ ʢʦʥʩʪʨʫʢʮʽʡ 

ʘʚʪʦʤʘʪʽʚ ʥʘʧʦʚʥʝʥʥʷ ʞʝʣʘʪʠʥʦʚʠʭ ʢʘʧʩʫʣ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʧʦʚʥʝʥʥʷ ʞʝʣʘʪʠʥʦʚʠʭ 

ʢʘʧʩʫʣ  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʽ ʩʪʨʽʤʢʠʤ ʨʦʟʚʠʪʢʦʤ ʤʝʜʠʮʠʥʠ ʪʘ ʟʨʦʩʪʘʥʥʷʤ 

ʧʦʧʠʪʫ ʥʘ ʢʘʧʩʫʣʴʥʽ ʧʨʝʧʘʨʘʪʠ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʧʨʠʩʢʦʨʝʥʥʽ ʾʭ ʚʠʨʦʙʥʠʮʪʚʘ. ʇʨʦʪʝ, 

ʘʥʘʣʽʟ ʘʚʪʦʤʘʪʫ ʚʠʷʚʠʚ ʩʝʨʡʦʟʥʠʡ ʥʝʜʦʣʽʢ ï ʚʠʩʦʢʫ ʧʦʭʠʙʢʫ ʜʦʟʫʚʘʥʥʷ ʧʦʨʦʰʢʫ. 

ʑʦʙ ʚʠʨʽʰʠʪʠ ʮʶ ʧʨʦʙʣʝʤʫ, ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʜʦʩʢʦʥʘʣʠʪʠ ʢʦʥʩʪʨʫʢʮʽʶ 

ʜʦʟʘʪʦʨʘ, ʚʠʢʦʨʠʩʪʘʚʰʠ ʚʘʢʫʫʤʥʫ ʧʽʜʪʨʠʤʢʫ ʩʪʦʚʧʯʠʢʘ ʧʦʨʦʰʢʫ. ɹʫʣʦ ʦʥʦʚʣʝʥʦ 

ʢʦʨʧʫʩ ʜʦʟʘʪʦʨʘ, ʜʦʜʘʥʦ ʧʨʦʨʽʟʠ ʜʣʷ ʚʘʢʫʫʤʫ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ ʧʘʪʨʫʙʦʢ ʧʦʜʘʯʽ ʚʘʢʫʫʤʫ. 

ɺʘʢʫʫʤ ʜʽʻ ʧʦʩʪʽʡʥʦ, ʘʣʝ ʚ ʥʠʞʥʴʦʤʫ ʧʦʣʦʞʝʥʥʽ ʜʦʟʘʪʦʨʘ ʚʽʥ ʘʚʪʦʤʘʪʠʯʥʦ 

ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ ʧʨʦʙʢʦʶ. 
ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʧʦʨʽʚʥʶʚʘʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʚʦʭ ʪʠʧʽʚ ʜʦʟʘʪʦʨʽʚ: ʦʥʦʚʣʝʥʦʛʦ ʪʘ 

ʩʪʘʥʜʘʨʪʥʦʛʦ. ʆʜʥʘʢ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʟôʷʚʠʣʘʩʷ ʧʨʦʙʣʝʤʘ ï ʯʘʩʪʠʥʘ ʛʨʘʥʫʣ 

ʨʫʡʥʫʚʘʣʘʩʷ, ʟʘʩʤʽʯʫʶʯʠ ʧʨʦʩʪʽʨ ʤʽʞ ʧʦʨʰʥʝʤ ʽ ʮʠʣʽʥʜʨʦʤ, ʱʦ ʟʤʝʥʰʫʚʘʣʦ ʚʘʢʫʫʤ. 

ɼʣʷ ʾʾ ʫʩʫʥʝʥʥʷ ʙʫʣʠ ʧʨʦʪʝʩʪʦʚʘʥʽ ʪʨʠ ʪʠʧʠ ʧʦʨʰʥʽʚ (ʨʠʩ. 1): ʘ) ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ 

ʚʘʢʫʫʤʫ ʟʘʚʜʷʢʠ ʱʽʣʴʥʦʤʫ ʧʨʠʣʷʛʘʥʥʶ ʧʦʨʰʥʷ ʜʦ ʮʠʣʽʥʜʨʘ; ʙ) ʟ ʧʨʦʨʽʟʘʤʠ 0,5 ʤʤ ʫ 

ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʧʦʨʰʥʷ; ʚ) ʧʦʨʦʞʥʠʩʪʠʡ ʧʦʨʰʝʥʴ ʟ ʦʪʚʦʨʘʤʠ 0,5 ʤʤ ʥʘ ʢʽʥʮʽ. 

 
ʈʠʩ. 1. ʂʦʥʩʪʨʫʢʮʽʾ ʧʦʨʰʥʽʚ  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʦʨʰʝʥʴ ʪʠʧʫ çʚè ʚʠʷʚʠʚʩʷ ʥʘʡʤʝʥʰ ʝʬʝʢʪʠʚʥʠʤ: 

ʜʨʽʙʥʽ ʯʘʩʪʠʥʢʠ ʧʦʨʦʰʢʫ ʧʨʦʭʦʜʠʣʠ ʯʝʨʝʟ ʡʦʛʦ ʦʪʚʦʨʠ, ʱʦ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʟʥʠʞʝʥʥʷ 

ʘʙʦ ʧʦʚʥʦʛʦ ʙʣʦʢʫʚʘʥʥʷ ʚʘʢʫʫʤʫ. ʅʘʡʢʨʘʱʝ ʩʝʙʝ ʟʘʨʝʢʦʤʝʥʜʫʚʘʚ ʧʦʨʰʝʥʴ ʪʠʧʫ çʙè. 

ɺʠʩʥʦʚʢʠ. ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʨʝʟʫʣʴʪʘʪʠ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʘʢʫʫʤʥʦʾ ʧʽʜʪʨʠʤʢʠ ʩʪʦʚʧʯʠʢʘ ʧʦʨʦʰʢʫ ʜʦʟʚʦʣʷʻ ʤʘʡʞʝ ʚʜʚʽʯʽ 

ʟʤʝʥʰʠʪʠ ʧʦʭʠʙʢʫ ʜʦʟʫʚʘʥʥʷ. ʎʝ ʥʝ ʣʠʰʝ ʧʽʜʚʠʱʫʻ ʨʝʘʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʘʰʠʥʠ, 

ʘ ʡ ʟʘʧʦʙʽʛʘʻ ʨʦʟʧʠʣʝʥʥʶ ʧʦʨʦʰʢʫ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʜʦʟʘʪʦʨʘ, ʱʦ ʟʥʘʯʥʦ ʟʥʠʞʫʻ 

ʟʘʧʠʣʝʥʽʩʪʴ ʨʦʙʦʯʦʾ ʟʦʥʠ. 



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 
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ʉʠʩʪʝʤʘ ʚʘʢʫʫʤʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʩʫʭʠʭ ʩʥʽʜʘʥʢʽʚ 

ʗʨʦʩʣʘʚ ʇʦʛʦʨʻʣʦʚ, ʈʦʤʘʥ ʗʢʦʙʯʫʢ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɺʩʪʫʧ. ʉʫʯʘʩʥʘ ʽʥʜʫʩʪʨʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʫʭʠʭ ʩʥʽʜʘʥʢʽʚ, ʪʘʢʠʭ ʷʢ ʢʫʢʫʨʫʜʟʷʥʽ 

ʧʣʘʩʪʽʚʮʽ, ʤʶʩʣʽ ʘʙʦ ʛʨʘʥʦʣʘ, ʩʪʠʢʘʻʪʴʩʷ ʟ ʚʠʢʣʠʢʘʤʠ ʱʦʜʦ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʦʜʫʢʮʽʾ 

ʧʽʩʣʷ ʧʨʦʮʝʩʽʚ ʝʢʩʪʨʫʟʽʾ ʯʠ ʚʠʧʽʢʘʥʥʷ. ʊʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ, ʟʦʢʨʝʤʘ ʢʦʥʚʝʢʮʽʡʥʝ 

ʦʭʦʣʦʜʞʝʥʥʷ ʘʙʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʛʦ ʧʦʚʽʪʨʷ, ʯʘʩʪʦ ʻ ʥʝʝʬʝʢʪʠʚʥʠʤʠ 

ʯʝʨʝʟ ʚʠʩʦʢʫ ʝʥʝʨʛʦʚʠʪʨʘʪʥʽʩʪʴ ʪʘ ʥʝʜʦʣʽʢʠ ʫ ʟʙʝʨʝʞʝʥʥʽ ʩʪʨʫʢʪʫʨʠ ʧʨʦʜʫʢʪʫ. 
ʅʘʧʨʠʢʣʘʜ, ʥʝʨʽʚʥʦʤʽʨʥʝ ʚʠʩʠʭʘʥʥʷ ʘʙʦ ʟʥʠʞʝʥʥʷ ʭʨʫʤʢʦʩʪʽ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ 

ʷʢʽʩʪʴ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʾʾ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʜʣʷ ʩʧʦʞʠʚʘʯʘ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʱʦʜʦ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʩʫʭʠʭ ʩʥʽʜʘʥʢʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʮʝʩʫ ʦʭʦʣʦʜʞʝʥʥʷ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʨʦʙʢʘ ʚʘʢʫʫʤʥʦʾ ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʢʘʤʝʨʠ, ʦʩʥʘʱʝʥʦʾ ʘʜʘʧʪʠʚʥʠʤ 

ʢʦʥʪʨʦʣʝʤ ʚʦʣʦʛʦʩʪʽ. ʎʷ ʢʘʤʝʨʘ ʤʘʻ ʪʘʢʽ ʧʝʨʝʚʘʛʠ: ʰʚʠʜʢʝ ʦʭʦʣʦʜʞʝʥʥʷ ʛʦʪʦʚʦʾ 

ʧʨʦʜʫʢʮʽʾ ʙʝʟ ʟʤʽʥ ʪʝʢʩʪʫʨʠ, ʷʢʘ ʪʘʢ ʚʘʞʣʠʚʘ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ; ʨʝʛʫʣʶʚʘʥʥʷ ʟʘʣʠʰʢʦʚʦʾ 

ʚʦʣʦʛʦʩʪʽ ʟ ʤʝʪʦʶ ʫʥʠʢʥʝʥʥʷ ʟʣʠʧʘʥʥʷ ʩʫʭʠʭ ʩʥʽʜʘʥʢʽʚ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ; ʩʢʦʨʦʯʝʥʥʷ 

ʟʘʛʘʣʴʥʦʛʦ ʯʘʩʫ ʚʠʨʦʙʥʠʯʦʛʦ ʮʠʢʣʫ, ʱʦ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ; 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, ʷʢʝ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʫʩʫʥʝʥʥʶ ʧʦʪʨʝʙʠ ʫ ʪʨʠʚʘʣʦʤʫ 

ʢʦʥʚʝʢʮʽʡʥʦʤʫ ʦʭʦʣʦʜʞʝʥʥʽ. 
ʆʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ ʚʘʢʫʫʤʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʚʢʣʶʯʘʶʪʴ: ʚʘʢʫʫʤʥʫ ʢʘʤʝʨʫ 

ʟʽ ʟʤʽʥʥʠʤ ʪʠʩʢʦʤ ʜʣʷ ʜʝʣʽʢʘʪʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ, ʷʢʝ ʟʘʧʦʙʽʛʘʻ ʨʫʡʥʫʚʘʥʥʶ ʪʝʥʜʽʪʥʠʭ 

ʩʪʨʫʢʪʫʨ ʧʨʦʜʫʢʪʽʚ; ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʘ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ 

ʢʦʥʪʨʦʣʶʻ ʦʧʪʠʤʘʣʴʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʪʘ ʚʦʣʦʛʽʩʪʴ; ʧʫʣʴʩʫʶʯʠʡ ʧʦʪʽʢ ʦʭʦʣʦʜʞʝʥʦʛʦ 

ʧʦʚʽʪʨʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʨʽʚʥʦʤʽʨʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʙʝʟ ʫʪʚʦʨʝʥʥʷ ʢʦʥʜʝʥʩʘʪʫ; ʜʘʪʯʠʢʠ 

ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ, ʱʦ ʚʽʜʩʣʽʜʢʦʚʫʶʪʴ ʨʽʚʝʥʴ ʚʦʣʦʛʠ, ʩʪʫʧʽʥʴ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ ʽʥʰʽ 

ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʜʝʬʝʢʪʘʤ. 

ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʮʽʻʾ ʩʠʩʪʝʤʠ ʤʘʪʠʤʝ ʥʠʟʢʫ ʧʦʟʠʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ: ʩʢʦʨʦʯʝʥʥʷ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʥʘ 20ï30%, ʱʦ ʩʫʪʪʻʚʦ ʚʧʣʠʥʝ ʥʘ ʝʢʦʥʦʤʽʶ ʨʝʩʫʨʩʽʚ; ʟʙʝʨʝʞʝʥʥʷ 

ʪʝʢʩʪʫʨʠ ʪʘ ʭʨʫʤʢʦʩʪʽ ʧʨʦʜʫʢʪʽʚ ʟʘʚʜʷʢʠ ʪʦʯʥʦʤʫ ʨʝʛʫʣʶʚʘʥʥʶ ʚʦʣʦʛʦʩʪʽ; 

ʧʨʠʩʢʦʨʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʝ ʜʦʟʚʦʣʠʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʧʽʜʚʠʱʠʪʠ 
ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ; ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʙʨʘʢʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʦʩʢʽʣʴʢʠ 

ʫʩʫʚʘʻʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʝ ʚʠʩʠʭʘʥʥʷ. 

ɺʠʩʥʦʚʢʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʠʩʪʝʤʘ ʦʭʦʣʦʜʞʝʥʥʷ ʤʦʞʝ ʟʥʘʡʪʠ ʰʠʨʦʢʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʷʢʽ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʩʫʭʠʭ ʩʥʽʜʘʥʢʽʚ, 

ʟʦʢʨʝʤʘ ʝʢʩʪʨʫʜʦʚʘʥʠʭ ʧʨʦʜʫʢʪʽʚ. ɿʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽ ʧʨʦʩʪʦʪʽ ʽʥʪʝʛʨʘʮʽʾ 

ʜʦ ʽʩʥʫʶʯʠʭ ʣʽʥʽʡ ʦʙʣʘʜʥʘʥʥʷ, ʮʷ ʩʠʩʪʝʤʘ ʩʪʘʥʝ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʜʦ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʛʦ ʤʘʡʙʫʪʥʴʦʛʦ ʫ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʃʽʪʝʨʘʪʫʨʘ. 
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ʛʨʘʥʦʣʠ. ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʚʠʪʢʫ ʭʘʨʯʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚ ʪʘ ʨʝʩʪʦʨʘʥʥʦʾ 

ʽʥʜʫʩʪʨʽʾ: ʥʘʫʢʦʚʽ ʧʦʰʫʢʠ ʤʦʣʦʜʽ: ʪʝʟʠ ʜʦʧʦʚʽʜʝʡ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ 
ʢʦʥʬʝʨʝʥʮʽʾ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ, 26 ʞʦʚʪʥʷ 2023 ʨ.; ʥʘʫʢ. ʢʝʨ. 

ɺ. ʇ. ʂʦʚʘʣʴʦʚʘ, ʄ. ʆ. ʂʦʚʘʣʴʦʚ. ʍʘʨʢʽʚ: ɼɹʊʋ, 2023. ʉ. 80. 

2. ʂʦʙʝʮʴ ʆ. ʉ., ɼʝʩʠʢ ʄ. ɻ., ɸʨʧʫʣʴ ʆ. ɺ., ɼʦʮʝʥʢʦ ɺ. ʌ., ʊʝʣʠʯʢʫʥ ɺ. ɯ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʘʢʫʫʤʥʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷ ʫ ʪʝʭʥʦʣʦʛʽʾ ʙʽʩʢʚʽʪʥʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ // 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. ï 2016. ï ̄ 22(1). ï ʉ. 

123ï130. 



91st International  scientific conference of young scientist and students  
"Youth scientific achievements to the 21st century nutrition problem solution",  

April , 7ï11, 2025. Book of abstract. Part 2. NUFT, Kyiv. 

119 

ʄʦʜʝʨʥʽʟʘʮʽʷ ʜʝʢʘʥʪʝʨʘ 

ɺʽʪʘʣʽʡ ʆʢʦʣʽʪʘ, ɭʚʛʝʥ ɹʘʙʢʦ, ɺʘʣʝʥʪʠʥ ʆʣʽʰʝʚʩʴʢʠʡ, ɸʥʜʨʽʡ ʉʣʶʩʝʥʢʦ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʤ. ʂʠʾʚ 

ɺʩʪʫʧ. ɼʘʥʠʡ ʚʠʥʘʭʽʜ ʩʪʦʩʫʻʪʴʩʷ ʮʝʥʪʨʠʬʫʛʠ ʜʝʢʘʥʪʝʨʥʦʛʦ ʪʠʧʫ, ʷʢʘ ʤʘʻ ʩʫʮʽʣʴʥʠʡ 

ʙʘʨʘʙʘʥ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ ʽ ʰʥʝʢʦʚʠʡ ʢʦʥʚʝʻʨ. ʎʝʥʪʨʠʬʫʛʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʨʦʟʜʽʣʝʥʥʷ 

ʚʠʭʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚʢʣʶʯʘʶʯʠ ʩʫʤʽʰ ʨʽʜʠʥʠ ʽ ʪʚʝʨʜʠʭ ʨʝʯʦʚʠʥ ʪʘ ʜʣʷ ʦʢʨʝʤʦʛʦ 

ʚʠʚʘʥʪʘʞʝʥʥʷ ʦʩʚʽʪʣʝʥʦʾ ʨʽʜʠʥʠ ʽ ʢʦʥʮʝʥʪʨʦʚʘʥʦʾ ʩʫʤʽʰʽ ʪʚʝʨʜʠʭ ʨʝʯʦʚʠʥ ʽ ʨʽʜʠʥʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʧʨʠʥʮʠʧʫ ʜʽʾ 
ʜʝʢʘʥʪʝʨʥʦʾ ʮʝʥʪʨʠʬʫʛʠ, ʚʢʣʶʯʘʶʯʠ ʾʾ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ (ʙʘʨʘʙʘʥ, ʰʥʝʢʦʚʠʡ 

ʢʦʥʚʝʻʨ, ʙʘʟʦʚʫ ʧʣʘʩʪʠʥʫ, ʚʠʭʽʜʥʽ ʦʪʚʦʨʠ ʜʣʷ ʨʽʜʢʦʾ ʪʘ ʪʚʝʨʜʦʾ ʬʘʟ). ɼʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ 

ʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʧʝʨʝʛʦʨʦʜʢʠ, ʢʦʨʧʫʩʫ, ʚʠʧʫʩʢʥʦʛʦ ʢʘʥʘʣʫ) ʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʟʜʽʣʝʥʥʷ ʪʘ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ. ʆʮʽʥʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʨʽʰʝʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʚʽʜʦʤʠʤʠ ʘʥʘʣʦʛʘʤʠ ʟʘ ʢʨʠʪʝʨʽʷʤʠ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʷʢʦʩʪʽ ʨʦʟʜʽʣʝʥʥʷ ʪʘ ʟʨʫʯʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʨʦʙʣʝʤʘ, ʧʦʚ'ʷʟʘʥʘ ʟ ʮʝʥʪʨʠʬʫʛʘʤʠ ʜʝʢʘʥʪʝʨʥʦʛʦ 

ʪʠʧʫ ʪʘʢʦʛʦ ʬʦʨʤʘʪʫ, ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʨʽʜʢʘ ʬʘʟʘ, ʷʢʘ ʧʨʦʪʽʢʘʻ ʧʦʚʝʨʭ ʧʝʨʝʣʠʚʥʦʾ 

ʢʨʦʤʢʠ ʧʣʘʩʪʠʥʠ ʧʝʨʝʛʦʨʦʜʢʠ, ʤʘʻ ʪʝʥʜʝʥʮʽʶ ʧʨʠʣʠʧʘʪʠ ʜʦ ʟʦʚʥʽʰʥʴʦʾ ʩʪʦʨʦʥʠ 

ʙʘʟʦʚʦʾ ʧʣʘʩʪʠʥʠ ʧʽʜ ʜʽʻʶ ʧʨʠʩʢʦʨʝʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪ ʝʥʝʨʛʽʾ ʽ, ʦʪʞʝ, 

ʩʪʚʦʨʶʻ ʜʦʜʘʪʢʦʚʝ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ, ʱʦ ʜʦʩʷʛʘʻ 15%. ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʚʭʦʜʽ ʚ ʙʘʨʘʙʘʥ 

ʰʚʠʜʢʽʩʪʴ ʧʦʜʘʯʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʽ ʩʧʦʞʠʚʘʥʘ ʧʨʠ ʮʴʦʤʫ ʝʥʝʨʛʽʷ 
ʚʪʨʘʯʘʻʪʴʩʷ, ʢʦʣʠ ʨʽʜʢʘ ʬʘʟʘ ʚʠʭʦʜʠʪʴ ʧʦʚʝʨʭ ʧʝʨʝʛʦʨʦʜʢʠ, ʨʦʟʪʘʰʦʚʘʥʦʾ ʚ ʦʙʣʘʩʪʽ 

ʚʠʭʽʜʥʠʭ ʦʪʚʦʨʽʚ ʚ ʙʘʟʦʚʽʡ ʧʣʘʩʪʠʥʽ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʥʩʪʨʫʢʮʽʶ ʜʝʢʘʥʪʝʨʥʦʾ ʮʝʥʪʨʠʬʫʛʠ, ʚ ʷʢʦʤʫ ʚʠʧʫʩʢʥʠʡ ʢʘʥʘʣ 

ʦʙʤʝʞʫʻʪʴʩʷ ʟʦʚʥʽ ʚ ʨʘʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʧʝʨʝʛʦʨʦʜʢʦʶ ʟ ʧʝʨʝʣʠʚʥʦʶ ʢʨʦʤʢʦʶ, ʜʝ 

ʚʠʧʫʩʢʥʠʡ ʢʘʥʘʣ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʨʘʜʽʘʣʴʥʦ ʚʩʝʨʝʜʠʥʫ, ʚʠʱʝ ʥʘʡʚʠʱʦʛʦ ʟʘʜʘʥʦʛʦ ʨʽʚʥʷ 

ʨʽʜʠʥʠ ʚ ʙʘʨʘʙʘʥʽ. ʊʘʢʝ ʨʦʟʤʽʱʝʥʥʷ ʧʝʨʝʛʦʨʦʜʢʠ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʽʚʥʷ ʨʽʜʠʥʠ 

ʚ ʙʘʨʘʙʘʥʽ ʧʨʠ ʨʽʟʥʠʭ ʰʚʠʜʢʦʩʪʷʭ ʧʦʜʘʯʽ, ʘ ʚʠʭʽʜ ʨʽʜʠʥʠ ʪʘʢʠʤ ʯʠʥʦʤ ʟʤʝʥʰʫʻ ʚʪʨʘʪʠ 

ʝʥʝʨʛʽʾ, ʧʦʚ'ʷʟʘʥʽ ʟ ʧʨʠʣʠʧʘʥʥʷʤ ʨʽʜʢʦʾ ʬʘʟʠ ʜʦ ʟʦʚʥʽʰʥʴʦʾ ʩʪʦʨʦʥʠ ʙʘʟʦʚʦʾ ʧʣʘʩʪʠʥʠ.  

 
ʈʠʩ.1. ʏʘʰʘ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʦʙʝʨʪʘʥʥʷ ʙʘʨʘʙʘʥʫ 

ʂʦʥʩʪʨʫʢʮʽʷ ʯʘʰʠ ʟ ʧʦʭʠʣʦʶ ʙʦʢʦʚʦʶ ʩʪʽʥʢʦʶ (ʥʦʨʤʘʣʴ ʜʦ ʷʢʦʾ ʨʦʟʪʘʰʦʚʘʥʘ ʧʽʜ 

ʛʦʩʪʨʠʤ ʢʫʪʦʤ ʜʦ ʧʝʨʠʬʝʨʽʡʥʦʛʦ ʥʘʧʨʷʤʢʫ ʙʘʨʘʙʘʥʫ) ʩʧʨʠʷʻ ʝʬʝʢʪʠʚʥʦʤʫ ʚʽʜʚʝʜʝʥʥʶ 

ʨʽʜʠʥʠ ʪʘ ʟʤʝʥʰʝʥʥʶ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ ʧʦʪʦʢʫ. 

ɺʠʩʥʦʚʦʢ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʜʝʢʘʥʪʝʨʥʦʾ ʮʝʥʪʨʠʬʫʛʠ ʜʦʟʚʦʣʷʻ 

ʧʽʜʚʠʱʠʪʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʨʦʟʜʽʣʝʥʥʷ, ʟʤʝʥʰʠʪʠ ʚʪʨʘʪʠ ʧʨʦʜʫʢʪʫ ʪʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʠʡ ʨʽʚʝʥʴ ʨʽʜʠʥʠ ʚ ʙʘʨʘʙʘʥʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʤʽʥʥʦʾ ʧʣʘʩʪʠʥʠ-

ʧʝʨʝʛʦʨʦʜʢʠ ʩʧʨʦʱʫʻ ʥʘʣʘʰʪʫʚʘʥʥʷ ʜʝʢʘʥʪʝʨʘ ʜʣʷ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɿʘʚʜʷʢʠ ʝʬʝʢʪʠʚʥʦʤʫ ʨʦʟʜʽʣʝʥʥʶ ʟʤʝʥʰʫʻʪʴʩʷ ʟʘʣʠʰʢʦʚʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʪʚʝʨʜʠʭ 
ʯʘʩʪʠʥʦʢ ʫ ʨʽʜʠʥʽ, ʱʦ ʚʘʞʣʠʚʦ ʜʣʷ ʚʠʩʦʢʦʪʦʯʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ. 



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 

120 

ʋʜʦʩʢʦʥʘʣʝʥʠʡ ʨʽʜʠʥʥʦ-ʛʘʟʦʚʠʡ ʝʞʝʢʪʦʨ ʟ ʢʦʥʽʯʥʦʶ ʧʨʠʡʤʘʣʴʥʦʶ ʢʘʤʝʨʦʶ 

 

ʉʪʘʥʽʩʣʘʚ ʄʦʨʦʟ, ɺʽʪʘʣʽʡ ʇʦʥʦʤʘʨʝʥʢʦ, ɼʤʠʪʨʦ ʃʶʣʴʢʘ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺʽʜʦʤʠʡ ʨʽʜʠʥʥʦ-ʛʘʟʦʚʠʡ ʝʞʝʢʪʦʨ ʟ ʢʦʤʙʽʥʦʚʘʥʦʶ ʢʘʤʝʨʦʶ ʟʤʽʰʫʚʘʥʥʷ 

(ʧʦʯʘʪʢʦʚʘ ï ʢʦʥʽʯʥʘ ʯʘʩʪʠʥʘ) ʭʦʯʘ ʽ ʤʘʻ ʚʠʱʠʡ ʢʦʝʬʽʮʽʻʥʪ ʝʞʝʢʮʽʾ, ʥʽʞ ʝʞʝʢʪʦʨ 

ʢʣʘʩʠʯʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʮʠʣʽʥʜʨʠʯʥʦʶ ʢʘʤʝʨʦʶ, ʦʜʥʘʢ ʢʦʥʩʪʨʫʢʮʽʷ ʤʽʩʪʠʪʴ ʨʝʟʝʨʚ ʜʣʷ 
ʤʦʞʣʠʚʦʩʪʽ ʡʦʛʦ ʟʙʽʣʴʰʝʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʢʦʨʠʩʪʘʥʦ ʘʥʘʣʽʪʠʯʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʨʝʩʫʨʩʠ, ʧʘʪʝʥʪʥʠʡ ʧʦʰʫʢ, ʩʧʝʮʽʘʣʴʥʫ ʣʽʪʝʨʘʪʫʨʫ. ʆʩʢʽʣʴʢʠ ʦʩʥʦʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 

ʩʪʨʫʤʠʥʥʦʛʦ ʘʧʘʨʘʪʘ ʻ ʧʨʠʡʤʘʣʴʥʘ ʢʘʤʝʨʘ, ʢʘʤʝʨʘ ʟʤʽʰʫʚʘʥʥʷ (ʂɿ), ʨʦʙʦʯʝ ʩʦʧʣʦ 

(ʬʦʨʩʫʥʢʘ) ʪʘ ʜʠʬʫʟʦʨ, ʪʦ ʾʭ ʢʦʥʩʪʨʫʢʪʠʚʥʝ ʚʠʢʦʥʘʥʥʷ, ʧʦʣʦʞʝʥʥʷ ʚʽʜʥʦʩʥʦ ʽʥʰʠʭ 

ʝʣʝʤʝʥʪʽʚ ʪʘ ʛʝʦʤʝʪʨʠʯʥʽ ʨʦʟʤʽʨʠ ʤʘʶʪʴ ʚʘʛʦʤʠʡ ʚʧʣʠʚ ʥʘ ʝʬʝʢʪʠʚʥʫ ʨʦʙʦʪʫ 

ʝʞʝʢʪʦʨʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʜʣʷ ʨʦʙʦʪʠ ʝʞʝʢʪʦʨʘ ʚʽʜʽʛʨʘʻ 

ʢʦʥʩʪʨʫʢʮʽʷ ʧʨʠʡʤʘʣʴʥʦʾ ʢʘʤʝʨʠ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʚ ʥʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʝʞʝʢʮʽʷ ʛʘʟʫ. 

ɻʽʜʨʘʚʣʽʯʥʠʡ ʦʧʽʨ ʚʭʦʜʫ ʘʢʪʠʚʥʦʛʦ ʪʘ ʧʘʩʠʚʥʦʛʦ ʧʦʪʦʢʽʚ ʚ ʧʨʠʡʤʘʣʴʥʫ ʢʘʤʝʨʫ 

ʜʦʩʪʘʪʥʴʦ ʚʘʛʦʤʠʡ ʚ ʟʘʛʘʣʴʥʽʡ ʩʫʤʽ ʚʪʨʘʪ. ʊʦʤʫ ʢʦʥʩʪʨʫʢʪʠʚʥʝ ʚʠʢʦʥʘʥʥʷ ʧʨʠʡʤʘʣʴʥʦʾ 

ʢʘʤʝʨʠ ʟ ʥʘʡʤʝʥʰʠʤ ʛʽʜʨʘʚʣʽʯʥʠʤ ʦʧʦʨʦʤ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ. ʅʘ ʨʠʩ. 1 
ʧʦʢʘʟʘʥʦ ʫʜʦʩʢʦʥʘʣʝʥʫ ʢʦʥʩʪʨʫʢʮʽʶ ʢʦʥʽʯʥʦʾ ʧʨʠʡʤʘʣʴʥʦʾ ʢʘʤʝʨʠ, ʱʦ ʷʚʣʷʻ ʩʦʙʦʶ 

ʢʦʥʽʯʥʠʡ ʥʘʩʘʜʦʢ ʟ ʢʫʪʦʤ ʨʦʟʰʠʨʝʥʥʷ 

ʥʘ 3ï8Á ʤʝʥʰʝ ʢʫʪʘ ʬʘʢʝʣʘ ʨʦʟʧʠʣʝʥʥʷ 

ʨʽʜʠʥʠ ʟ ʩʦʧʣʘ ʬʦʨʩʫʥʢʠ. ʎʠʤ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʣʘʚʥʽʩʪʴ ʚʭʦʜʫ, ʘ ʦʪʞʝ 

ʽ ʤʽʥʽʤʘʣʴʥʽ ʛʽʜʨʘʚʣʽʯʥʽ ʚʪʨʘʪʠ. ʂʨʽʤ 

ʪʦʛʦ ʪʘʢʝ ʚʠʢʦʥʘʥʥʷ ʢʦʥʽʯʥʦʛʦ ʥʘʩʘʜʢʘ 

ʩʪʚʦʨʶʻ ʱʽʣʠʥʥʠʡ ʟʘʟʦʨ ʤʽʞ ʥʘʩʘʜʢʦʤ 

ʪʘ ʬʘʢʝʣʦʤ ʨʦʟʧʠʣʝʥʥʷ ʨʽʜʠʥʠ, ʚ 

ʷʢʦʤʫ ʟʥʘʭʦʜʠʪʴʩʷ ʛʘʟʦʚʘ ʬʘʟʘ, ʱʦ 

ʝʞʝʢʪʫʻʪʴʩʷ ʨʽʜʠʥʦʶ (ʧʝʨʰʘ ʩʪʫʧʝʥʴ 
ʝʞʝʢʮʽʾ). ɿʛʽʜʥʦ ʧʦʜʘʥʦʾ ʧʨʦʧʦʟʠʮʽʾ 

ʤʽʞ ʢʦʥʽʯʥʠʤ ʥʘʩʘʜʢʦʤ ʪʘ 

ʮʠʣʽʥʜʨʠʯʥʦʶ ʢʘʤʝʨʦʶ ʟʤʽʰʫʚʘʥʥʷ 

ʚʠʢʦʥʘʥʦ ʟʘʟʦʨ, ʯʝʨʝʟ ʷʢʠʡ ʜʦʜʘʪʢʦʚʦ 

ʝʞʝʢʪʫʻʪʴʩʷ ʛʘʟʦʚʘ ʬʘʟʘ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ 

ʝʞʝʢʮʽʾ (ʜʨʫʛʘ ʩʪʫʧʝʥʴ ʝʞʝʢʮʽʾ). ʎʝ 

ʤʦʞʣʠʚʦ ʟʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʧʨʠ ʚʠʭʦʜʽ 

ʟ ʥʘʩʘʜʢʘ ʚʦʜʦ-ʛʘʟʦʚʘ ʩʫʤʽʰ ʤʘʻ 

ʜʦʩʪʘʪʥʶ ʰʚʠʜʢʽʩʪʴ, ʱʦʙ ʜʦʜʘʪʢʦʚʦ ʝʞʝʢʪʫʚʘʪʠ ʛʘʟ ʯʝʨʝʟ ʱʽʣʠʥʥʠʡ ʟʘʟʦʨ, ʱʦ ʧʦʜʽʙʥʦ 

ʨʦʙʦʪʽ ʜʚʦʩʪʫʧʝʥʝʚʦʛʦ ʝʞʝʢʪʦʨʘ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʷʢ ʨʦʙʦʯʝ ʩʦʧʣʦ ʝʞʝʢʪʦʨʘ ʤʦʞʝ 
ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʘ ʬʦʨʩʫʥʢʘ ʚʽʜʮʝʥʪʨʦʚʦ-ʩʪʨʫʤʠʥʥʦʛʦ ʪʠʧʫ ʟ ʤʘʣʠʤ ʢʫʪʦʤ ʨʦʟʧʠʣʝʥʥʷ 

(ʜʦ 300), ʱʦ ʜʦʟʚʦʣʷʻ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʪʨʘʪʠ ʦʧʦʨʫ ʥʘ ʫʜʘʨʠ ʢʨʘʧʝʣʴ ʨʽʜʠʥʠ ʥʘ ʩʪʽʥʢʠ 

ʢʘʤʝʨʠ ʟʤʽʰʫʚʘʥʥʷ. 

ɺʠʩʥʦʚʢʠ. ɽʞʝʢʪʦʨ ʟ ʫʜʦʩʢʦʥʘʣʝʥʦʶ ʢʘʤʝʨʦʶ ʟʤʽʰʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ 

ʟʘʩʪʦʩʦʚʘʥʠʡ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʭʘʨʯʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚʘʭ, ʚ ʷʢʠʭ 

ʥʝʦʙʭʽʜʥʽ ʟʥʘʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʝʞʝʢʮʽʾ. 

ʈʠʩ. 1 ɿʘʧʘʪʝʥʪʦʚʘʥʘ ʢʦʥʩʪʨʫʢʮʽʷ  

ʧʨʠʡʤʘʣʴʥʦʾ ʢʘʤʝʨʠ: 1 ï ʧʨʠʡʤʘʣʴʥʘ 

ʢʘʤʝʨʘ, 2- ʧʘʪʨʫʙʢʠ ʧʦʜʘʯʽ ʛʘʟʫ, 3- ʢʘʤʝʨʘ 

ʟʤʽʰʫʚʘʥʥʷ, 4 ï ʩʦʧʣʦ ʝʞʝʢʪʦʨʘ, 5 ï 
ʢʦʥʽʯʥʠʡ ʥʘʩʘʜʦʢ, 6 ï ʱʽʣʠʥʥʠʡ ʟʘʟʦʨ 
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ʄʦʜʝʨʥʽʟʘʮʽʷ ʢʦʣʦʥʥʦʛʦ ʜʠʬʫʟʽʡʥʦʛʦ ʘʧʘʨʘʪʫ 

 

ɼʤʠʪʨʦ ʃʶʣʴʢʘ, ɺʽʪʘʣʽʡ ʇʦʥʦʤʘʨʝʥʢʦ, ʂʘʨʢʘʩʦʚ ɼʤʠʪʨʦ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺʽʜʦʤʠʡ ʢʦʣʦʥʥʠʡ ʜʠʬʫʟʽʡʥʠʡ ʘʧʘʨʘʪ ʙʫʨʷʢʦʮʫʢʨʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʧʨʘʮʶʻ ʟʽ ʟʥʠʞʝʥʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʯʝʨʝʟ ʥʝ ʦʧʪʠʤʘʣʴʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʪʘ 

ʤʘʻ ʧʽʜʚʠʱʝʥʽ ʚʪʨʘʪʠ ʩʘʭʘʨʦʟʠ ʟ ʞʦʤʦʤ. 
ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʇʨʠ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʚʠʢʦʨʠʩʪʘʥʦ ʘʥʘʣʽʪʠʯʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʨʝʩʫʨʩʠ, ʧʘʪʝʥʪʥʠʡ ʧʦʰʫʢ, ʩʧʝʮʽʘʣʴʥʫ ʣʽʪʝʨʘʪʫʨʫ. ʄʦʜʝʨʥʽʟʘʮʽʻʶ ʧʝʨʝʜʙʘʯʝʥʦ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʣʦʥʥʦʛʦ ʝʢʩʪʨʘʢʪʦʨʘ ʪʘ ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ ʩʘʭʘʨʦʟʠ ʟ 

ʞʦʤʦʤ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʙôʻʤʫ ʪʨʫʙʦʚʘʣʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɿʘʟʚʠʯʘʡ ʚ ʢʦʣʦʥʥʠʭ ʜʠʬʫʟʽʡʥʠʭ ʘʧʘʨʘʪʘʭ ʜʣʷ 

ʧʽʜʪʨʠʤʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ, ʧʨʠ ʟʤʽʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʩʪʨʫʞʢʠ 

ʘʙʦ ʩʦʢʦʩʪʨʫʞʢʦʚʦʾ ʩʫʤʽʰʽ, ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʶʪʴ ʢʽʣʴʢʽʩʪʴ ʨʝʮʠʨʢʫʣʶʶʯʦʛʦ ʩʦʢʫ, ʷʢʠʡ 

ʥʘʛʨʽʚʘʶʪʴ ʚ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘʭ ʽ ʧʦʜʘʶʪʴ ʚ ʦʰʧʘʨʶʚʘʯ ʙʫʨʷʢʦʚʦʾ ʩʪʨʫʞʢʠ, ʯʠʤ ʽ 

ʜʦʩʷʛʘʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʢʦʣʦʥʽ ʜʠʬʫʟʽʡʥʦʛʦ ʘʧʘʨʘʪʫ, ʘʣʝ ʮʝ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʬʽʣʴʪʨʫʶʯʠʭ ʩʠʪ ʘʧʘʨʘʪʘ, ʽ ʚʽʜʬʽʣʴʪʨʫʚʘʪʠ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ 

ʙʘʰʪʦʚʦʛʦ ʩʦʢʫ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ. ʊʦʤʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʩʦʢʦʩʪʨʫʞʢʦʚʦʾ ʩʫʤʽʰʽ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʚ ʢʦʣʦʥʥʠʡ ʜʠʬʫʟʽʡʥʠʡ ʘʧʘʨʘʪ, ʜʦ ʦʧʪʠʤʘʣʴʥʦʾ 
ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʦʜʘʚʘʪʠ ʛʨʽʶʯʫ ʧʘʨʫ ʚ ʩʪʽʡʢʫ, ʷʢʫ ʚʠʛʦʪʦʚʣʝʥʦ ʫ ʚʠʛʣʷʜʽ ʧʦʨʦʞʥʠʩʪʦʛʦ 

ʮʠʣʽʥʜʨʘ ʟ ʢʨʠʰʢʘʤʠ ʪʘ ʦʩʥʘʱʝʥʦʛʦ ʧʘʪʨʫʙʢʘʤʠ ʧʽʜʚʦʜʫ ʛʨʽʶʯʦʛʦ ʧʘʨʫ, ʚʽʜʚʦʜʫ 

ʢʦʥʜʝʥʩʘʪʫ ʪʘ ʥʝʩʢʦʥʜʝʥʩʦʚʘʥʠʭ ʛʘʟʽʚ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʽʜʽʛʨʽʪʠ ʩʦʢʦʩʪʨʫʞʢʦʚʫ ʩʫʤʽʰ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʜʠʬʫʟʽʡʥʦʤʫ ʘʧʘʨʘʪʽ ʜʦ ʦʧʪʠʤʘʣʴʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʙʝʟ ʨʦʟʚʘʨʶʚʘʥʥʷ 

ʩʪʨʫʞʢʠ ʽ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʝʢʩʪʨʘʢʪʦʨʘ. ʆʩʦʙʣʠʚʦ ʮʝ ʘʢʪʫʘʣʴʥʦ ʚ ʭʦʣʦʜʥʫ 

ʧʦʨʫ ʨʦʢʫ, ʢʦʣʠ ʩʢʦʩʪʨʫʞʢʦʚʘ ʩʫʤʽʰ ʽʟ ʦʰʧʘʨʶʚʘʯʘ ʧʦʜʘʻʪʴʩʷ ʟ ʥʠʟʴʢʦʶ 

ʪʝʤʧʝʨʘʪʫʨʦʶ. 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʚ ʚʝʨʭʥʶ ʢʨʠʰʢʫ ʩʪʽʡʢʠ ʧʘʪʨʫʙʢʽʚ ʧʦʜʘʯʽ ʛʨʽʶʯʦʾ ʧʘʨʠ ʪʘ 

ʚʽʜʚʝʜʝʥʥʷ ʥʝʩʢʦʥʜʝʩʦʚʘʥʠʭ ʛʘʟʽʚ ʟ ʨʝʛʫʣʶʚʘʣʴʥʦʶ ʘʨʤʘʪʫʨʦʶ, ʪʘ ʚʠʢʦʥʘʥʥʷ ʚ ʥʠʞʥʽʡ 

ʢʨʠʰʮʽ ʩʪʽʡʢʠ ʧʘʪʨʫʙʢʘ ʚʽʜʚʝʜʝʥʥʷ ʢʦʥʜʝʥʩʘʪʫ ʜʦʟʚʦʣʠʪʴ ʚʠʢʦʨʠʩʪʘʪʠ ʚʥʫʪʨʽʰʥʽʡ 

ʦʙôʻʤ ʩʪʽʡʢʠ ʚ ʷʢʦʩʪʽ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ ʪʘ ʧʽʜʚʠʱʠʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʩʦʢʦʩʪʨʫʞʢʦʚʦʾ 
ʩʫʤʽʰʽ ʚ ʘʧʘʨʘʪʽ ʜʦ ʦʧʪʠʤʘʣʴʥʦʾ. ʈʝʛʫʣʶʶʯʠ ʩʪʫʧʽʥʴ ʚʽʜʢʨʠʪʪʷ ʟʘʩʫʚʢʠ ʦʧʪʠʤʽʟʫʻʪʴʩʷ 

ʘʢʪʠʚʥʠʡ ʚʥʫʪʨʽʰʥʽʡ ʦʙ`ʻʤ ʩʪʽʡʢʠ, ʷʢʠʡ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʫ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʽ 

ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ. ʇʨʠ ʧʦʜʘʯʽ ʭʦʣʦʜʥʦʾ 

ʩʦʢʦʩʪʨʫʞʢʦʚʦʾ ʩʫʤʽʰʽ, ʩʪʫʧʽʥʴ ʚʽʜʢʨʠʪʪʷ ʟʘʩʫʚʢʠ ʻ ʤʘʢʩʠʤʘʣʴʥʦʶ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʦʧʝʨʘʪʠʚʥʦ ʥʘʛʨʽʚʘʪʠ ʩʦʢʦʩʪʨʫʞʢʦʚʫ ʩʫʤʽʰ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʘʧʘʨʘʪʫ. ɯ ʥʘʚʧʘʢʠ, ʢʦʣʠ 

ʟ ʦʰʧʘʨʶʚʘʯʘ ʧʦʜʘʻʪʴʩʷ ʩʫʤʽʰ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ, ʙʣʠʟʴʢʽʡ ʜʦ ʦʧʪʠʤʘʣʴʥʦʾ, ʪʦ ʟʘʩʫʚʢʫ 

ʥʝʦʙʭʽʜʥʦ ʟʘʢʨʠʪʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʧʦʜʘʯʽ ʧʘʨʠ ʽ ʥʘʛʨʽʚʘʥʥʷ 

ʩʦʢʦʩʪʨʫʞʢʦʚʦʾ ʩʫʤʽʰʽ ʚ ʘʧʘʨʘʪʽ. 

ʆʧʝʨʘʪʠʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʩʦʢʦʩʪʨʫʞʢʦʚʦʾ ʩʫʤʽʰʽ, ʱʦ 

ʧʦʪʨʘʧʣʷʻ ʚ ʢʦʣʦʥʥʠʡ ʜʠʬʫʟʽʡʥʠʡ ʘʧʘʨʘʪ, ʜʦʟʚʦʣʠʪʴ ʧʨʦʚʦʜʠʪʠ ʧʨʦʮʝʩ ʝʢʩʪʨʘʛʫʚʘʥʥʷ 

ʚ ʦʧʪʠʤʘʣʴʥʦʤʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʙʫʜʝ ʜʦʩʷʛʥʫʪʦ ʟʤʝʥʰʝʥʥʷ 
ʚʪʨʘʪ ʩʘʭʘʨʦʟʠ ʟ ʞʦʤʦʤ, ʘ ʦʪʞʝ ʽ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʣʦʥʥʦʛʦ ʜʠʬʫʟʽʡʥʦʛʦ 

ʘʧʘʨʘʪʘ ʚ ʮʽʣʦʤʫ. 

ɺʠʩʥʦʚʢʠ. ʈʝʟʫʣʴʪʘʪ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ ʧʦʣʷʛʘʻ ʚ ʟʤʝʥʰʝʥʥʽ ʚʪʨʘʪ 

ʩʘʭʘʨʦʟʠ ʟ ʞʦʤʦʤ, ʟʙʽʣʴʰʝʥʥʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʦʣʦʥʥʦʛʦ ʜʠʬʫʟʽʡʥʦʛʦ ʘʧʘʨʘʪʫ 

ʚʥʘʩʣʽʜʦʢ ʨʦʙʦʪʠ ʘʧʘʨʘʪʫ ʚ ʦʧʪʠʤʘʣʴʥʦʤʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʽ. 



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 

122 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʩʠʨʦʨʦʙʥʦʾ ʚʘʥʥʠ 

 

ʆʣʝʢʩʘʥʜʨ ʆʧʝʥʴʢʦ, ɼʤʠʪʨʦ ʃʶʣʴʢʘ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʃʦʧʘʪʽ ʩʠʨʦʨʦʙʥʠʭ ʚʘʥʥ ʯʘʩʪʦ ʚʠʢʣʠʢʘʶʪʴ ʥʝʨʽʚʥʦʤʽʨʥʝ ʧʝʨʝʤʽʰʫʚʘʥʥʷ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʣʦʧʘʪʴ ʟ ʢʨʠʚʦʣʽʥʽʡʥʠʤ ʧʨʦʬʽʣʝʤ ʧʦʢʨʘʱʫʻ ʧʝʨʝʤʽʰʫʚʘʥʥʷ, ʥʝ 

ʟʙʽʣʴʰʫʶʯʠ ʝʥʝʨʛʝʪʠʯʥʽ ʚʠʪʨʘʪʠ ʪʘ ʟʙʝʨʽʛʘʶʯʠ ʣʘʤʽʥʘʨʥʠʡ ʨʝʞʠʤ ʧʦʪʦʢʫ. 
ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʩʠʨʦʨʦʙʥʫ ʚʘʥʥʫ ɼ7-

ʆʉɸ-1 ʟ ʦʙʝʨʪʦʚʠʤʠ ʣʦʧʘʪʷʤʠ. ɺ ʷʢʦʩʪʽ ʦʙ'ʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʦʙʨʘʥʦ ʣʦʧʘʪʴ ʟ 

ʢʨʠʚʦʣʽʥʽʡʥʠʤ ʧʨʦʬʽʣʝʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʨʽʚʥʦʤʽʨʥʽʰʝ ʧʝʨʝʤʽʰʫʚʘʥʥʷ 

ʩʠʨʥʦʛʦ ʟʝʨʥʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʧʨʷʤʦʣʽʥʽʡʥʠʤʠ ʣʦʧʘʪʷʤʠ. ʇʨʠ 

ʨʦʟʨʘʭʫʥʢʘʭ ʚʠʟʥʘʯʘʣʠʩʴ ʯʠʩʣʦ ʈʝʡʥʦʣʴʜʩʘ ʪʘ ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥ.̫ ʈʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʟʘ ʫʤʦʚ ʩʝʨʝʜʥʴʦʾ 

ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ 0,18 ʤ/ʩ ʪʘ ʭʘʨʘʢʪʝʨʥʦʾ ʰʠʨʠʥʠ ʣʦʧʘʪʽ 0,015 ʤ, ʛʫʩʪʠʥʠ ʮʽʣʴʥʦʛʦ 

ʤʦʣʦʢʘ 1024 ʢʛ/ʤ3 ʪʘ ʜʠʥʘʤʽʯʥʽʡ ʛʫʩʪʠʥʽ ʤʦʣʦʢʘ 0,0015 ʇʘ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ 20ï30Áʉ 

ʯʠʩʣʦ ʈʝʡʥʦʣʴʜʩʘ ʚ ʨʦʙʦʯʦʤʫ ʜʽʘʧʘʟʦʥʽ ʚʘʨʽʶʻʪʴʩʷ ʚ ʤʝʞʘʭ 1843,2ï1980. ʎʽ ʟʥʘʯʝʥʥʷ 

ʻ ʦʧʪʠʤʘʣʴʥʠʤ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʣʘʤʽʥʘʨʥʦʛʦ ʨʝʞʠʤʫ ʧʝʨʝʤʽʰʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʫʥʠʢʥʫʪʠ ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʪʘ ʨʫʡʥʫʚʘʥʥʷ ʩʠʨʥʦʛʦ ʟʝʨʥʘ. 

ɿʛʽʜʥʦ ʟ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ, ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ ʜʣʷ ʣʦʧʘʪʽ ʟ ʢʨʠʚʦʣʽʥʽʡʥʠʤ 
ʧʨʦʬʽʣʝʤ ʩʢʣʘʜʘʻ 0,0347, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʤʝʥʰʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʠʪʨʘʪ ʥʘ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ, ʧʨʠ ʮʴʦʤʫ ʧʦʢʨʘʱʫʶʯʠ ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʩʠʨʥʦʛʦ ʟʝʨʥʘ. 

 

 
ʈʠʩ. 1. ʉʠʨʦʨʦʙʥʘ ʚʘʥʥʘ ɼ7-ʆʉɸ-1: 1 ï ʜʦʤʢʨʘʪ; 2 ï ʧʝʨʝʤʽʰʫʚʘʣʴʥʠʡ 

ʧʨʠʩʪʨʽʡ; 3 ï ʢʦʨʧʫʩ; 4, 8 ï ʢʦʣʦʥʘ; 5 ï ʤʽʨʥʘ ʣʽʥʽʡʢʘ; 6 ï ʧʨʠʚʦʜ; 7 ï ʤʦʩʪʦʚʘ 

ʢʦʥʩʪʨʫʢʮʽʷ; 9 ï ʟʘʧʽʨʥʠʡ ʢʣʘʧʘʥ. 

 

ʂʨʠʚʦʣʽʥʽʡʥʘ ʬʦʨʤʘ ʣʦʧʘʪʽ ʜʦʟʚʦʣʷʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʧʝʨʝʤʽʰʫʚʘʪʠ ʟʝʨʥʦ ʧʦ 

ʚʩʴʦʤʫ ʦʙôʻʤʫ ʚʘʥʥʠ, ʟʤʝʥʰʫʶʯʠ ʟʦʥʫ ʟʘʩʪʦʶ ʪʘ ʧʦʢʨʘʱʫʶʯʠ ʷʢʽʩʪʴ ʛʦʪʦʚʦʛʦ 

ʧʨʦʜʫʢʪʫ. 

ɺʠʩʥʦʚʢʠ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʩʠʨʦʨʦʙʥʦʾ ʚʘʥʥʠ ʟʤʝʥʰʫʻ 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʡ ʦʧʽʨ, ʟʙʝʨʽʛʘʶʯʠ ʣʘʤʽʥʘʨʥʠʡ ʨʝʞʠʤ ʧʦʪʦʢʫ ʽ ʦʧʪʠʤʽʟʫʻ ʝʥʝʨʛʝʪʠʯʥʽ 

ʚʠʪʨʘʪʠ ʧʽʜ ʯʘʩ ʧʝʨʝʤʽʰʫʚʘʥʥʷ, ʱʦ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ 

ʩʠʨʫ. 
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ɺʠʙʽʨ ʢʦʥʩʪʨʫʢʮʽʾ ʦʙôʻʤʥʠʭ ʜʦʟʘʪʦʨʽʚ ʜʣʷ ʨʽʜʢʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ 

 

ʗʨʦʩʣʘʚ ʃʘʟʘʨʯʫʢ, ɯʚʘʥ ʄʠʢʦʣʽʚ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ,ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʅʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʝʡ ʧʝʨʝʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʦʟʫʶʪʴ 

ʤʘʪʝʨʽʘʣʠ ʽ ʧʨʦʜʫʢʪʠ ʨʽʟʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʨʽʟʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ: ʩʠʧʫʯʽ, ʨʽʜʢʽ ʤʘʣʦ ʚôʷʟʢʽ, 

ʨʽʜʢʽ, ʛʫʩʪʽ, ʧʣʘʩʪʠʯʥʽ ʧʘʩʪʦ - ʽ ʪʽʩʪʦʧʦʜʽʙʥʽ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʦʩʦʙʣʠʚʽ 
ʚʠʤʦʛʠ ʜʦ ʪʦʯʥʦʩʪʽ ʜʦʟʫʚʘʥʥʷ, ʡʦʛʦ ʟʜʽʡʩʥʶʶʪʴ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ ʽ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ 

ʜʦʟʫʶʯʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʧʨʠʥʮʠʧʦʤ ʜʽʾ, ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʨʦʙʦʯʠʭ 

ʦʨʛʘʥʽʚ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʇʦ ʩʪʨʫʢʪʫʨʽ ʨʦʙʦʯʦʛʦ ʮʠʢʣʫ ʜʦʟʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ 
ʙʝʟʧʝʨʝʨʚʥʠʤ ʘʙʦ ʧʦʨʮʽʡʥʠʤ, ʘ ʧʦ ʧʨʠʥʮʠʧʫ ʜʽʾ ï ʦʙôʻʤʥʠʤ ʘʙʦ ʚʘʛʦʚʠʤ. ʄʝʪʦʜ 

ʦʙ'ʻʤʥʦʛʦ ʜʦʟʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʦʙ'ʻʤʫ ʩʫʮʽʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ:  

ʨʽʜʢʠʭ ʧʨʦʜʫʢʪʽʚ. ʇʝʨʝʚʘʛʘʤʠ ʦʙ'ʻʤʥʠʭ ʜʦʟʫʚʘʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ ʻ ʚʽʜʥʦʩʥʘ ʧʨʦʩʪʦʪʘ 

ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʚʠʩʦʢʘ ʥʘʜʽʡʥʽʩʪʴ. ʆʩʥʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʾʭ ʻ 

ʥʝʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ.  

ʈʝʟʫʣʴʪʘʪʠ. ʇʨʦʮʝʩ ʜʦʟʫʚʘʥʥʷ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʘʚʠʣʴʥʝ ʚʝʜʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʟʘʜʘʥʫ ʨʝʮʝʧʪʫʨʫ, ʧʨʘʚʠʣʴʥʫ ʽ ʪʦʯʥʫ ʨʦʟʬʘʩʦʚʢʫ ʛʦʪʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʜʦ ʩʧʦʞʠʚʘʯʘ. ʆʙôʻʤʥʠʡ ʩʧʦʩʽʙ ʜʦʟʫʚʘʥʥʷ ʜʦʨʝʯʥʦ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʜʦʟʫʚʘʥʥʷ ʥʝʜʦʨʦʛʠʭ ʤʘʪʝʨʽʘʣʽʚ ʤʘʣʠʤʠ ʜʦʟʘʤʠ, ʜʝ ʘʙʩʦʣʶʪʥʘ 

ʧʦʭʠʙʢʘ ʜʦʟʫʚʘʥʥʷ ʻ ʤʘʣʦʶ. ʈʘʟʦʤ ʽʟ ʮʠʤ ʚʘʞʣʠʚʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ  ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʜʦʟʘʪʦʨʽʚ ʦʙôʻʤʥʦʛʦ ʪʠʧʫ ʥʘ ʧʦʨʷʜʦʢ ʚʠʱʘ, ʥʽʞ ʫ ʚʘʛʦʚʠʭ. ʇʝʨʝʚʘʛʠ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ï ʮʝ ʾʭ ʧʨʦʩʪʦʪʘ ʪʘ ʥʘʜʽʡʥʽʩʪʴ. ʅʝʜʦʣʽʢʘʤʠ ʷʚʣʷʶʪʴʩʷ ʟʘʣʝʞʥʽʩʪʴ ʦʙ'ʻʤʫ ʜʦʟʠ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʪʠʩʢʫ (ʦʩʦʙʣʠʚʦ ʜʣʷ ʛʘʟʽʚ), ʟʥʘʯʥʘ ʧʦʭʠʙʢʘ ʧʨʠ ʜʦʟʫʚʘʥʥʽ ʧʽʥʥʠʭ 

ʩʝʨʝʜʦʚʠʱ. ʈʦʟʚʠʪʦʢ ʥʝʚʝʣʠʢʠʭ ʚʠʨʦʙʥʠʮʪʚ ʚ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʛʘʣʫʟʷʭ, ʢʦʪʨʽ 
ʧʝʨʝʨʦʙʣʷʶʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʫ ʩʠʨʦʚʠʥʫ, ʩʫʪʪʻʚʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʷʚʥʦʩʪʽ, 

ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʘʩʦʨʪʠʤʝʥʪʫ ʦʙʣʘʜʥʘʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʬʘʩʫʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʟʘʢʽʥʯʝʥʠʡ, ʧʨʠʜʘʪʥʠʡ ʜʦ ʧʨʦʜʘʞʽ ʧʨʦʜʫʢʪ. ɺ ʫʤʦʚʘʭ ʥʘʩʠʯʝʥʦʛʦ 

ʨʠʥʢʫ ʧʨʦʜʦʚʦʣʴʯʠʭ ʪʦʚʘʨʽʚ ʩʣʽʜ ʤʘʪʠ ʦʢʨʽʤ ʜʦʩʪʘʪʥʴʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ ʚʠʨʦʙʽʚ ʱʝ ʡ 

ʚʘʛʦʤʠʡ ʥʘʙʽʨ ʪʘʨʠ, ʚʠʜʽʚ ʫʧʘʢʦʚʢʠ, ʾʾ ʟʦʚʥʽʰʥʴʦʛʦ ʦʬʦʨʤʣʝʥʥʷ, ʨʽʟʥʽ ʤʘʩʠ 
ʨʦʟʬʘʩʦʚʘʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʟ ʨʽʟʥʠʤ ʪʝʨʤʽʥʦʤ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ. ʊʘʢʽ ʫʤʦʚʠ ʚʠʟʥʘʯʘʶʪʴ 

ʩʧʝʮʠʬʽʢʫ ʤʘʣʠʭ ʚʠʨʦʙʥʠʮʪʚ, ʱʦ ʚʠʧʫʩʢʘʶʪʴ ʛʦʪʦʚʽ ʧʨʦʜʫʢʪʠ ʽ ʚʠʩʫʚʘʶʪʴ ʜʦʜʘʪʢʦʚʽ 

ʚʠʤʦʛʠ ʜʦ ʜʦʟʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʘ ʩʘʤʝ: ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʜʦ ʚʠʜʫ ʧʨʦʜʫʢʪʫ, ʪʦʙʪʦ 

ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʜʦʟʘʪʦʨ ʧʦʚʠʥʝʥ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʬʘʩʫʚʘʥʥʷ ʚʦʜʠ, ʪʠʭʠʭ ʥʘʧʦʾʚ, ʩʦʢʽʚ, 

ʤʦʣʦʢʘ ʽ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʽʥʰʠʭ  ʤʘʣʦ ʚôʷʟʢʠʭ ʨʽʜʠʥ; ʧʝʨʝʥʘʣʘʛʦʜʞʫʚʘʪʠʩʷ ʥʘ ʨʽʟʥʽ 

ʨʦʟʤʽʨʠ ʽ ʬʦʨʤʠ ʪʘʨʠ; ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʥʘʣʘʛʦʜʞʝʥʥʷ ʥʘ ʨʽʟʥʽ ʜʦʟʠ ʨʽʜʢʦʛʦ 

ʧʨʦʜʫʢʪʫ; ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʜʦʟʫʚʘʥʥʷ, ʷʢ ʟʘ ʦʙʩʷʛʦʤ, ʪʘʢ ʽ ʟʘ ʨʽʚʥʝʤ; ʦʙʣʘʜʥʘʥʥʷ 

ʧʦʚʠʥʥʦ ʙʫʪʠ ʜʦʚʛʦʚʽʯʥʠʤ ʽ ʨʝʤʦʥʪʦʧʨʠʜʘʪʥʠʤ. 

ɺʠʩʥʦʚʢʠ. ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʤʘʣʽ ʚʠʨʦʙʥʠʮʪʚʘ ʯʘʩʪʦ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʩʽʣʴʩʴʢʽʡ 

ʤʽʩʮʝʚʦʩʪʽ, ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʝ ʤʘʶʪʴ ʫ ʩʚʦʻʤʫ ʨʦʟʧʦʨʷʜʞʝʥʥʽ ʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ 

ʧʝʨʩʦʥʘʣʫ, ʪʦʤʫ ʦʙʣʘʜʥʘʥʥʷ ʧʦʚʠʥʥʦ ʙʫʪʠ ʧʨʦʩʪʠʤ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ, ʤʘʪʠ ʚʽʪʯʠʟʥʷʥʽ 
ʢʦʤʧʣʝʢʪʫʶʯʽ ʪʘ ʟʘʧʘʩʥʽ ʯʘʩʪʠʥʠ.. ʆʢʨʝʤʽ ʚʠʜʠ ʜʦʟʘʪʦʨʽʚ ʦʢʨʽʤ ʧʝʨʝʨʘʭʦʚʘʥʠʭ 

ʧʦʚʠʥʥʽ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʘʪʠ ʩʧʝʮʽʘʣʴʥʠʤ ʚʠʤʦʛʘʤ ʪʘ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʨʝʛʫʣʶʚʘʥʥʷ ʷʢ 

ʚʝʣʠʯʠʥʠ ʜʦʟʠ, ʪʘʢ ʽ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʜʦʟʫʚʘʥʥʷ ʘʙʦ ʫʧʨʘʚʣʷʪʠʩʷ ʜʠʩʪʘʥʮʽʡʥʦ ʚʽʜ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʠʛʥʘʣʫ, ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʪʘʙʽʣʴʥʫ ʧʦʜʘʯʫ ʧʨʦʜʫʢʪʫ ʟʘ ʧʝʚʥʠʭ ʟʦʚʥʽʰʥʽʭ 

ʟʙʫʨʝʥʴ ʪʘ ʽʥ. ʇʝʨʝʨʘʭʦʚʘʥʽ ʷʢʦʩʪʽ ʧʦʚʠʥʥʽ ʪʘʢʦʞ ʧʦʻʜʥʫʚʘʪʠʩʷ ʟ ʜʦʩʪʫʧʥʽʩʪʶ ʪʘ 

ʚʘʨʪʽʩʪʶ ʦʙʣʘʜʥʘʥʥʷ. 



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 
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ɺʠʟʥʘʯʝʥʥʷ ʧʦʣʦʞʝʥʥʷ ʪʦʯʢʠ ʧʨʦʩʪʦʨʫ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʦʜʥʘʢʦʚʽʡ ʚʽʜʩʪʘʥʽ 

ʚʽʜ ʜʚʦʭ ʧʨʷʤʠʭ ʪʘ ʱʝ ʦʜʥʽʻʾ ʪʦʯʢʠ 

ɯʣʣʷ ʗʥʶʢ, ɺʘʜʠʤ ʉʝʨʧʫʯʝʥʢʦ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɺʩʪʫʧ. ɯʩʥʫʻ ʪʘʢʘ ʛʨʫʧʘ ʟʘʜʘʯ, ʜʝ ʰʫʢʘʥʽ ʝʣʝʤʝʥʪʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʣʘ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʟʘʜʘʥʫ ʪʦʯʢʫ ʽ ʻ ʜʦʪʠʯʥʠʤ ʜʦ ʜʚʦʭ ʧʨʷʤʠʭ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʇʨʠ ʨʦʟʚôʷʟʘʥʥʽ ʧʦʜʽʙʥʠʭ ʟʘʜʘʯ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʤʝʪʦʜ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʦʻʢʮʽʡ, ʘ ʩʘʤʝ ï ʟʘʤʽʥʘ ʧʣʦʱʠʥ ʧʨʦʻʢʮʽʡ.  
ʈʝʟʫʣʴʪʘʪʠ. ʋʷʚʣʷʻʤʦ (ʨʠʩ. 1), ʱʦ ʟʘʜʘʥʘ ʪʦʯʢʘ A ʽ ʧʨʷʤʽ k ʽ l ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʦʜʥʽʡ 

ʧʣʦʱʠʥʽ. ʇʨʷʤʽ k ʽ l ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʫ ʪʦʯʮʽ N. ʋ ʪʘʢʦʤʫ ʨʘʟʽ ʤʥʦʞʠʥʘ ʪʦʯʦʢ 

ʮʝʥʪʨʽʚ ʢʽʣ, ʧʨʦʚʝʜʝʥʠʭ ʜʦʪʠʯʥʦ ʜʦ ʟʘʜʘʥʠʭ ʧʨʷʤʠʭ ʫʪʚʦʨʶʚʘʪʠʤʫʪʴ ʧʨʷʤʫ ʣʽʥʽʶ m, 

ʱʦ ʻ ʙʽʩʝʢʪʨʠʩʦʶ ʢʫʪʘ ʤʽʞ ʟʘʜʘʥʠʤʠ ʧʨʷʤʠʤʠ k ʽ l. ʇʦʙʫʜʫʻʤʦ ʢʦʣʦ ʜʦʚʽʣʴʥʦʛʦ 

ʨʘʜʽʫʩʫ, ʜʦʪʠʯʥʦ ʜʦ ʟʘʜʘʥʠʭ ʧʨʷʤʠʭ. ʎʝʥʪʨ ʮʴʦʛʦ ʢʦʣʘ O1 ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʨʷʤʽʡ m, ʘ 

ʢʦʣʦ ʪʦʨʢʘʻʪʴʩʷ ʧʨʷʤʠʭ k ʽ l ʫ ʪʦʯʢʘʭ 1 ʽ 2, ʷʢʽ ʚʽʜ  ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ ʟʘʜʘʥʠʭ ʧʨʷʤʠʭ 

ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʦʜʥʘʢʦʚʽʡ ʚʽʜʩʪʘʥʽ. ɺʝʣʠʯʠʥʘ ʨʘʜʽʫʩʫ ʮʴʦʛʦ ʢʦʣʘ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʜʦʚʞʠʥʦʶ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ, ʧʨʦʚʝʜʝʥʦʛʦ ʚʽʜ ʪʦʯʦʢ ʜʦʪʠʢʫ ʜʦ ʧʨʷʤʦʾ m. ɼʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʮʝʥʪʨʫ ʰʫʢʘʥʦʛʦ ʢʦʣʘ O ʩʧʦʯʘʪʢʫ ʧʨʦʚʝʜʝʤʦ ʧʨʷʤʫ AN ʽ ʚʠʟʥʘʯʠʤʦ ʪʦʯʢʫ 

B ï ʾʾ ʧʝʨʝʪʠʥ ʟ ʢʦʣʦʤ ʟ ʮʝʥʪʨʦʤ O1. ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʪʦʯʢʠ O ʩʢʦʨʠʩʪʫʻʤʦʩʷ 

ʧʦʜʽʙʥʽʩʪʶ ʪʨʠʢʫʪʥʠʢʽʚ NBO1 ʪʘ NAO ï ʜʣʷ ʧʦʙʫʜʦʚʠ ʪʦʯʢʠ O ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ 

ʧʨʷʤʫ AO ʟ ʪʦʯʢʠ A ʧʘʨʘʣʝʣʴʥʦ ʚʽʜʨʽʟʢʫ BO1 ʜʦ ʧʝʨʝʪʠʥʫ ʟ ʧʨʷʤʦʶ m. 

 
ʈʠʩ.1. ɺʠʟʥʘʯʝʥʥʷ ʮʝʥʪʨʘ ʢʦʣʘ ʥʘ ʧʣʦʱʠʥʽ 

 
ʈʠʩ.2. ʋʤʦʚʘ ʟʘʜʘʯʽ 

ɺʠʩʥʦʚʢʠ. ʗʢʱʦ ʜʚʽ ʧʨʷʤʽ ʟʘʜʘʥʽ ʷʢ ʩʣʽʜʠ ʧʣʦʱʠʥʠ ʟʘʛʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʽ ʪʦʯʢʘ 

ɸ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʟʘʜʘʥʽʡ ʧʣʦʱʠʥʽ (ʨʠʩ. 2), ʪʦ ʟʘʜʘʯʫ ʤʦʞʥʘ ʨʦʟʚôʷʟʘʪʠ ʟʘʩʪʦʩʦʚʫʶʯʠ 

ʧʦʜʚʽʡʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʨʦʻʢʮʽʡ ʜʣʷ ʧʝʨʝʚʝʜʝʥʥʷ ʧʣʦʱʠʥʠ ʟʘʛʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʫ 

ʧʣʦʱʠʥʫ ʨʽʚʥʷ ʽ ʥʘ ʦʪʨʠʤʘʥʦʤʫ ʟʦʙʨʘʞʝʥʥʽ ʷʢ ʥʘ ʨʠʩ.1 ʚʠʟʥʘʯʘʻʤʦ ʧʦʣʦʞʝʥʥʷ ʪʦʯʢʠ 

ʧʨʦʩʪʦʨʫ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʦʜʥʘʢʦʚʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʜʚʦʭ ʧʨʷʤʠʭ ʪʘ ʱʝ ʦʜʥʽʻʾ ʪʦʯʢʠ. 
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ɯʥʥʦʚʘʮʽʡʥʠʡ ʢʘʚʽʪʘʮʽʡʥʠʡ ʝʞʝʢʪʦʨ 

 

ɸʥʜʨʽʡ ʉʣʶʩʝʥʢʦ, ɺʽʪʘʣʽʡ ʇʦʥʦʤʘʨʝʥʢʦ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʝʞʝʢʮʽʾ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ ʝʬʝʢʪʠ, ʪʘʢʽ ʷʢ ʢʘʚʽʪʘʮʽʷ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʦʪʨʠʤʘʥʥʶ ʜʦʜʘʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ 

ʢʦʥʪʘʢʪʫ, ʱʦ ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʽʥʪʝʥʩʠʚʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 
ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʃʽʪʝʨʘʪʫʨʥʠʡ ʪʘ ʧʘʪʝʥʪʥʠʡ ʧʦʰʫʢ ʢʦʥʩʪʨʫʢʮʽʡ ʝʞʝʢʪʦʨʽʚ, 

ʘʥʘʣʽʟ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʤʝʪʦʜʽʚ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʧʨʦʮʝʩʽʚ. ɺʠʢʦʨʠʩʪʘʥʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚ 

ʉɸʇʈ Autodesk Inventor Professional. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʝʞʝʢʮʽʾ ʪʘ 

ʧʝʨʝʙʽʛʫ ʧʨʦʮʝʩʽʚ ʪʝʧʣʦʤʘʩʦʦʙʤʽʥʫ ʚ ʽʥʪʝʥʩʠʚʥʦʤʫ ʨʝʞʠʤʽ ʨʦʟʨʦʙʣʝʥʦ ʽ 

ʟʘʧʘʪʝʥʪʦʚʘʥʦ ʢʘʚʽʪʘʮʽʡʥʠʡ ʝʞʝʢʪʦʨ [1], ʷʢʠʡ (ʨʠʩ. 1) ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʦʙʦʯʦʛʦ ʩʦʧʣʘ 1, 

ʧʨʠʡʤʘʣʴʥʦʾ ʢʘʤʝʨʠ 2, ʢʦʥʽʯʥʦʾ 3 ʪʘ ʮʠʣʽʥʜʨʠʯʥʦʾ 4 ʯʘʩʪʠʥʠ ʢʘʤʝʨʠ ʟʤʽʰʫʚʘʥʥʷ, 

ʧʫʩʪʦʪʽʣʦʛʦ ʢʦʥʫʩʥʦʛʦ ʢʘʚʽʪʘʪʦʨʘ 5 ʟ ʛʚʠʥʪʦʚʠʤʠ ʢʘʥʘʚʢʘʤʠ ʥʘ ʡʦʛʦ ʟʦʚʥʽʰʥʽʡ 

ʧʦʚʝʨʭʥʽ, ʧʘʪʨʫʙʢʽʚ 6 ʪʘ 7 ʜʣʷ ʧʽʜʚʝʜʝʥʥʷ ʧʘʩʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

 
ʈʠʩ. 1. ʂʦʥʩʪʨʫʢʮʽʷ ʢʘʚʽʪʘʮʽʡʥʦʛʦ ʝʞʝʢʪʦʨʘ 

ʂʦʥʩʪʨʫʢʪʠʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʜʘʥʦʛʦ ʝʞʝʢʪʦʨʘ ʻ ʪʝ, ʱʦ ʚʩʝʨʝʜʠʥʽ ʢʦʥʽʯʥʦʾ 

ʯʘʩʪʠʥʠ ʢʘʤʝʨʠ ʟʤʽʰʫʚʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʠʡ ʧʫʩʪʦʪʽʣʠʡ ʢʦʥʫʩʥʠʡ ʢʘʚʽʪʘʪʦʨ. ʇʨʠʯʦʤʫ 

ʢʫʪ ʨʦʟʰʠʨʝʥʥʷ ʢʦʥʫʩʫ ʢʘʚʽʪʘʪʦʨʘ ʨʽʚʥʠʡ, ʘʙʦ ʙʽʣʴʰʠʡ ʟʘ ʢʫʪ ʨʦʟʰʠʨʝʥʥʷ ʢʦʥʽʯʥʦʾ 

ʯʘʩʪʠʥʠ ʢʘʤʝʨʠ ʟʤʽʰʫʚʘʥʥʷ, ʢʘʚʽʪʘʪʦʨ ʧʦʚʠʥʝʥ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʠʤ ʪʘʢ, ʱʦʙ ʡʦʛʦ 
ʪʦʨʝʮʴ ʙʫʚ ʥʘ ʨʽʚʥʽ ʧʝʨʝʭʦʜʫ ʢʦʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ʢʘʤʝʨʠ ʟʤʽʰʫʚʘʥʥʷ ʚ ʮʠʣʽʥʜʨʠʯʥʫ. 

ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʫʪʚʦʨʶʻʪʴʩʷ ʟʚʫʞʝʥʠʡ ʢʘʥʘʣ (ʢʽʣʴʮʝʚʠʡ ʟʘʟʦʨ) ʜʣʷ ʧʨʦʭʦʜʫ ʩʫʤʽʰʽ 

ʘʢʪʠʚʥʦʛʦ ʪʘ ʧʘʩʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱ. ʎʝ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʢʨʠʪʠʯʥʫ ʰʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ ʚ 

ʟʘʟʦʨʽ, ʟʘ ʷʢʦʾ ʨʽʟʢʦ ʟʥʠʞʫʻʪʴʩʷ ʪʠʩʢ ʽ ʟôʷʚʣʷʶʪʴʩʷ ʢʘʚʽʪʘʮʽʡʥʽ ʙʫʣʴʙʘʰʢʠ. 

ʈʦʟʤʽʱʝʥʥʷ ʢʘʚʽʪʘʪʦʨʘ ʪʘʢ, ʱʦʙ ʡʦʛʦ ʪʦʨʝʮʴ ʟʥʘʭʦʜʠʚʩʷ ʥʘ ʨʽʚʥʽ ʧʝʨʝʭʦʜʫ ʢʦʥʽʯʥʦʾ  

ʯʘʩʪʠʥʠ ʚ ʮʠʣʽʥʜʨʠʯʥʫ ʯʘʩʪʠʥʫ ʢʘʤʝʨʠ ʟʤʽʰʫʚʘʥʥʷ ʦʙʫʤʦʚʣʝʥʦ ʪʽʻʶ ʦʙʩʪʘʚʠʥʦʶ, ʱʦ 

ʧʦʪʽʢ ʩʫʤʽʰʽ ʙʫʜʝ ʤʘʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʰʚʠʜʢʽʩʪʴ, ʦʩʢʽʣʴʢʠ ʛʽʜʨʘʚʣʽʯʥʽ ʚʪʨʘʪʠ ʧʦ 

ʜʦʚʞʠʥʽ ʪʘ ʧʨʠ ʟʤʽʥʽ ʬʦʨʤʠ (ʟ ʢʦʥʽʯʥʦʾ ʥʘ ʮʠʣʽʥʜʨʠʯʥʫ) ʻ ʥʝʟʥʘʯʥʠʤʠ. ʇʨʠ ʮʴʦʤʫ ʙʫʜʝ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʴ ʤʘʢʩʠʤʘʣʴʥʠʡ ʢʘʚʽʪʘʮʽʡʥʠʡ ʝʬʝʢʪ, ʘ ʦʪʞʝ, ʽ ʡʦʛʦ ʚʧʣʠʚ ʥʘ 

ʦʙʨʦʙʣʶʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ. 

ɺʠʩʥʦʚʢʠ. ɺ ʝʞʝʢʪʦʨʽ ʜʦʩʷʛʘʻʪʴʩʷ ʚʠʩʦʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʝʞʝʢʮʽʾ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʩʫʤʠ ʚʠʪʨʘʪ ʧʘʩʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʯʝʨʝʟ ʧʘʪʨʫʙʢʠ ʚ ʧʨʠʡʤʘʣʴʥʽʡ ʢʘʤʝʨʽ ʪʘ ʧʘʪʨʫʙʦʢ, 
ʚʠʢʦʥʘʥʠʡ ʚ ʢʘʚʽʪʘʪʦʨʽ. ʇʝʨʝʙʽʛ ʪʝʧʣʦʤʘʩʦʦʙʤʽʥʥʠʭ ʧʨʦʮʝʩʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ 

ʽʥʪʝʥʩʠʚʥʦʤʫ ʨʝʞʠʤʽ ʟʘ ʨʘʭʫʥʦʢ ʢʘʚʽʪʘʮʽʡʥʠʭ ʝʬʝʢʪʽʚ. 

ʃʽʪʝʨʘʪʫʨʘ 

1. ʂʘʚʽʪʘʮʽʡʥʠʡ ʝʞʝʢʪʦʨ: ʧʘʪ. 152366 ʋʢʨʘʾʥʘ: ʄʇʂ F04F 5/04. ˉ 202106025; ʟʘʷʚʣ. 
27.10.2021; ʦʧʫʙʣ. 18.01.2023, ɹʶʣ. ˉ 3. 3 ʩ.  
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CFD-ʤʦʜʝʣʶʚʘʥʥʷ ʛʽʜʨʦʜʠʥʘʤʽʢʠ ʧʦʪʦʢʽʚ ʫ ʽʥʥʦʚʘʮʽʡʥʦʤʫ ʢʘʚʽʪʘʮʽʡʥʦʤʫ 

ʝʞʝʢʪʦʨʽ 

 

ɸʥʜʨʽʡ ʉʣʶʩʝʥʢʦ, ɺʽʪʘʣʽʡ ʇʦʥʦʤʘʨʝʥʢʦ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʟʥʘʯʝʥʥʷ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʦʪʦʢʽʚ ʫ 

ʽʥʥʦʚʘʮʽʡʥʦʤʫ ʢʘʚʽʪʘʮʽʡʥʦʤʫ ʝʞʝʢʪʦʨʽ. 
ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɺʠʢʦʨʠʩʪʘʥʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ANSYS CFX. ʋ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ 3D-ʤʦʜʝʣʴ ʢʘʚʽʪʘʮʽʡʥʦʛʦ ʝʞʝʢʪʦʨʘ. ʗʢ ʩʝʨʝʜʦʚʠʱʘ 

ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʣʠ ʦʙʨʘʥʽ ʧʦʚʽʪʨʷ ʪʘ ʚʦʜʘ. ʄʦʜʝʣʶʚʘʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʜʝʣʽ ʪʫʨʙʫʣʝʥʪʥʦʩʪʽ k-Ů, ʚʠʢʦʨʠʩʪʘʥʦ ʤʦʜʝʣʴ ʙʘʛʘʪʦʬʘʟʥʠʭ ʧʦʪʦʢʽʚ 

Homogeneous Model. ɺʭʽʜ ʚʦʜʠ ʪʘ ʧʦʚʽʪʨʷ ʚ ʝʞʝʢʪʦʨ ʟʘʜʘʥʦ ʯʝʨʝʟ ʤʘʩʦʚʫ ʚʠʪʨʘʪʫ ʪʘ 

ʪʠʩʢ ʚʽʜʧʦʚʽʜʥʦ. ɺʠʭʽʜ ʚʦʜʦ-ʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ ʟ ʝʞʝʢʪʦʨʘ ʙʫʚ ʙʝʟ ʧʨʦʪʠʪʠʩʢʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ CFD-ʤʦʜʝʣʶʚʘʥʥʷ 

ʦʪʨʠʤʘʥʦ ʷʢʽʩʥʽ ʪʘ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʦʪʦʢʽʚ ʫ 

ʢʘʚʽʪʘʮʽʡʥʦʤʫ ʝʞʝʢʪʦʨʽ. ɺ ʨʦʙʦʪʽ ʥʘʚʦʜʷʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʠ ʤʘʩʦʚʽʡ 

ʚʠʪʨʘʪʽ ʚʦʜʠ 0,2 ʢʛ/ʩ ʪʘ ʘʪʤʦʩʬʝʨʥʦʤʫ ʪʠʩʢʫ ʧʦʚʽʪʨʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 25Áʉ. 

ʅʘ ʨʠʩ. 1 ʟʦʙʨʘʞʝʥʦ ʨʦʟʧʦʜʽʣʝʥʥʷ ʦʙôʻʤʥʦʾ ʯʘʩʪʢʠ ʚʦʜʠ ʚ ʝʞʝʢʪʦʨʽ. ɸʥʘʣʽʟ ʮʠʭ 

ʜʘʥʠʭ ʟʘʩʚʽʜʯʫʻ, ʱʦ ʥʘʷʚʥʽʩʪʴ ʟʘʟʦʨʫ ʤʽʞ ʢʦʥʽʯʥʦʶ ʯʘʩʪʠʥʦʶ ʢʘʤʝʨʠ ʟʤʽʰʫʚʘʥʥʷ ʪʘ 
ʧʦʪʦʢʦʤ ʨʦʟʧʠʣʝʥʦʾ ʚʦʜʠ ʛʘʨʘʥʪʦʚʘʥʦ ʟʘʙʝʟʧʝʯʫʻ ʝʞʝʢʪʫʚʘʥʥʷ ʧʦʚʽʪʨʷ ʟ ʧʨʠʡʤʘʣʴʥʦʾ 

ʢʘʤʝʨʠ. 

 
ʈʠʩ. 1. ʈʦʟʧʦʜʽʣʝʥʥʷ ʦʙôʻʤʥʦʾ ʯʘʩʪʢʠ ʚʦʜʠ ʚ ʝʞʝʢʪʦʨʽ 

ʅʘ ʨʠʩ. 2 ʟʦʙʨʘʞʝʥʽ ʣʽʥʽʾ ʨʫʭʫ ʧʦʚʽʪʨʷ. ɸʥʘʣʽʟ ʣʽʥʽʡ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʧʦʢʘʟʫʻ, ʱʦ 

ʝʞʝʢʪʫʚʘʥʥʷ ʧʦʚʽʪʨʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʷʢ ʟ ʧʨʠʡʤʘʣʴʥʦʾ ʢʘʤʝʨʠ (ʧʝʨʰʘ ʩʪʫʧʽʥʴ 

ʝʞʝʢʪʫʚʘʥʥʷ) ʪʘʢ ʽ ʟ ʧʦʨʦʞʥʠʩʪʦʛʦ ʢʦʥʫʩʥʦʛʦ ʢʘʚʽʪʘʪʦʨʘ (ʜʨʫʛʘ ʩʪʫʧʽʥʴ ʝʞʝʢʪʫʚʘʥʥʷ). 

 
ʈʠʩ. 2. ʃʽʥʽʾ ʨʫʭʫ ʧʦʚʽʪʨʷ 

ɺʠʩʥʦʚʢʠ. CFD-ʤʦʜʝʣʶʚʘʥʥʷ ʝʞʝʢʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʟʘʧʘʪʝʥʪʦʚʘʥʦʤʫ 

ʢʘʚʽʪʘʮʽʡʥʦʤʫ ʝʞʝʢʪʦʨʽ ʜʦʟʚʦʣʠʣʦ ʚʠʟʥʘʯʠʪʠ ʢʽʣʴʢʽʩʥʽ ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ 

ʦʪʨʠʤʘʪʠ ʷʢʽʩʥʫ ʢʘʨʪʠʥʫ ʪʝʯʽʾ ʧʦʪʦʢʽʚ. 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʜʠʟʘʡʥʫ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʢʦʥʩʪʨʫʢʮʽʾ 

ʚʠʨʦʙʽʚ 

ɺʘʜʠʤ ɹʫʪʝʥʢʦ, ɸʥʜʨʽʡ ʉʣʶʩʝʥʢʦ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɺʩʪʫʧ. ʎʽʣʣʶ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʣʝʥʥʷ ʦʧʪʠʤʽʟʦʚʘʥʦʾ ʧʦ ʤʘʩʽ 3D-ʤʦʜʝʣʽ ʧʣʘʪʬʦʨʤʠ 

ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʦʧʦʣʦʛʽʯʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ, ʷʢ ʦʜʥʽʻʾ ʽʟ ʪʝʭʥʦʣʦʛʽʡ ʛʝʥʝʨʘʪʠʚʥʦʛʦ 

ʜʠʟʘʡʥʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʾ ʢʦʤʧôʶʪʝʨʥʦʛʦ 
ʧʨʦʝʢʪʫʚʘʥʥʷ ʚ ʉɸʇʈ Autodesk Inventor Professional. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ 

ʚʠʢʦʨʠʩʪʘʥʦ ʤʦʜʫʣʴ Stress Analysis, ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʦ ʤʦʜʫʣʴ 

Shape Generator. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʉʪʚʦʨʝʥʦ ʧʦʯʘʪʢʦʚʫ 3D-ʤʦʜʝʣʴ ʧʣʘʪʬʦʨʤʠ (ʨʠʩ. 1, 

ʘ) ʪʘ ʟʜʽʡʩʥʝʥʦ ʨʦʟʨʘʭʫʥʦʢ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʾʾ ʤʽʮʥʦʩʪʽ. ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʩʚʽʜʯʫʻ, ʱʦ ʧʨʠ ʩʠʣʽ 1000 H, ʷʢʘ ʜʽʻ ʥʘ ʥʝʾ, ʤʘʢʩʠʤʘʣʴʥʝ ʥʘʧʨʫʞʝʥʥʷ ʧʦ 

ʄʽʟʝʩʫ ʩʪʘʥʦʚʠʪʴ 20,96 ʄʇʘ (ʨʠʩ. 1, ʙ), ʘ ʤʽʥʽʤʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ ʤʽʮʥʦʩʪʽ 

ʩʢʣʘʜʘʻ 9,87 (ʨʠʩ. 1, ʚ). ʆʪʞʝ, ʜʘʥʠʡ ʚʠʨʽʙ ʤʘʻ ʟʥʘʯʥʫ ʤʽʮʥʽʩʪʴ ʽ ʡʦʛʦ ʤʦʞʥʘ 

ʦʧʪʠʤʽʟʫʚʘʪʠ. 

   
ʘ)   ʙ)   ʚ) 

ʈʠʩ. 1. ʇʦʯʘʪʢʦʚʘ ʤʦʜʝʣʴ ʧʣʘʪʬʦʨʤʠ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ: ʘ) ï ʧʦʯʘʪʢʦʚʘ 3D-

ʤʦʜʝʣʴ ʧʣʘʪʬʦʨʤʠ; ʙ) ï ʥʘʧʨʫʞʝʥʥʷ ʧʦ ʄʽʟʝʩʫ; ʚ) ï ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ ʤʽʮʥʦʩʪʽ 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʦʜʫʣʷ Shape Generator ʩʪʚʦʨʝʥʦ ʩʽʪʢʦʚʫ ʤʦʜʝʣʴ 

ʧʣʘʪʬʦʨʤʠ, ʱʦ ʤʘʻ ʥʘ 55% ʤʝʥʰʫ ʤʘʩʫ. ʇʦʜʘʣʴʰʝ ʦʙʨʦʙʣʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʟʚʦʣʠʣʦ ʩʪʚʦʨʠʪʠ ʦʧʪʠʤʽʟʦʚʘʥʫ ʤʦʜʝʣʴ ʧʣʘʪʬʦʨʤʠ (ʨʠʩ. 2, ʘ). 

   
ʘ)   ʙ)   ʚ) 

ʈʠʩ. 2. ʆʧʪʠʤʽʟʦʚʘʥʘ ʤʦʜʝʣʴ ʧʣʘʪʬʦʨʤʠ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ: ʘ) ï ʦʧʪʠʤʽʟʦʚʘʥʘ 

3D-ʤʦʜʝʣʴ ʧʣʘʪʬʦʨʤʠ; ʙ) ï ʥʘʧʨʫʞʝʥʥʷ ʧʦ ʄʽʟʝʩʫ; ʚ) ï ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ ʤʽʮʥʦʩʪʽ 

ʈʦʟʨʘʭʫʥʦʢ ʥʘ ʤʽʮʥʽʩʪʴ ʦʧʪʠʤʽʟʦʚʘʥʦʾ ʧʣʘʪʬʦʨʤʠ ʜʦʟʚʦʣʠʚ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʚʦʥʘ 

ʟʘʣʠʰʘʻʪʴʩʷ ʤʽʮʥʦʶ, ʙʦ ʥʘʧʨʫʞʝʥʥʷ ʧʦ ʄʽʟʝʩʫ (ʨʠʩ. 2, ʙ) ʥʘ ʧʝʨʝʚʠʱʫʶʪʴ ʜʦʧʫʩʪʠʤʠʭ 

ʟʥʘʯʝʥʴ, ʘ ʤʽʥʽʤʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ ʤʽʮʥʦʩʪʽ ʩʢʣʘʜʘʻ 3,37 (ʨʠʩ. 2, ʚ). 

ɺʠʩʥʦʚʢʠ. ɯʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʜʠʟʘʡʥʫ ʩʪʚʦʨʝʥʦ 

ʦʧʪʠʤʽʟʦʚʘʥʫ ʧʦ ʤʘʩʽ ʥʘ 55% ʤʦʜʝʣʴ ʧʣʘʪʬʦʨʤʠ ʟʽ ʟʙʝʨʝʞʝʥʥʷʤ ʾʾ ʤʽʮʥʦʩʪʽ. 



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʉɸʇʈ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʨʘʤʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ɺʘʜʠʤ ɹʫʪʝʥʢʦ, ɸʥʜʨʽʡ ʉʣʶʩʝʥʢʦ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɺʩʪʫʧ. ʋ ʩʫʯʘʩʥʦʤʫ ʽʥʞʝʥʝʨʥʦʤʫ ʧʨʦʝʢʪʫʚʘʥʥʽ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʩʠʩʪʝʤʠ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ (ʉɸʇʈ), ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ, 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʰʚʠʜʢʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʦʝʢʪʽʚ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ 

ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʨʘʤʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʜʣʷ ʢʦʥʚʝʻʨʘ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʨʘʤʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 
ʉɸʇʈ Autodesk Inventor Professional. ʄʦʜʝʣʶʚʘʥʥʷ ʨʘʤʠ ʚʢʣʶʯʘʻ ʪʘʢʽ ʝʪʘʧʠ: 

ʩʪʚʦʨʝʥʥʷ ʝʩʢʽʟʫ, ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʧʽʜʨʽʟʘʥʥʷ ʧʨʦʬʽʣʽʚ, ʨʦʟʨʘʭʫʥʦʢ ʥʘ ʤʽʮʥʽʩʪʴ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʉʪʚʦʨʝʥʦ 3D-ʝʩʢʽʟ ʨʘʤʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ (ʨʠʩ. 1, ʘ), 

ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʨʦʟʤʽʨʠ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʾʾ ʝʣʝʤʝʥʪʽʚ (ʧʨʦʬʽʣʽʚ). ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʛʝʥʝʨʘʪʦʨʘ ʨʘʤʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ (Frame Generator) ʥʘ ʙʘʟʽ ʝʩʢʽʟʫ ʩʪʚʦʨʝʥʦ 

3D-ʤʦʜʝʣʴ ʨʘʤʠ (ʨʠʩ. 1, ʙ), ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʰʚʝʣʝʨʽʚ ʪʘ ʧʨʦʬʽʣʴʥʠʭ ʢʚʘʜʨʘʪʥʠʭ ʪʨʫʙ. 

   
ʘ)      ʙ) 

ʈʠʩ. 1. ʈʘʤʥʘ ʢʦʥʩʪʨʫʢʮʽʷ: ʘ) ï  ʝʩʢʽʟ; ʙ) ï 3D-ʤʦʜʝʣʴ 

ɺ ʩʝʨʝʜʦʚʠʱʽ ʤʦʜʫʣʷ Stress Analysis ʧʨʦʚʝʜʝʥʦ ʨʦʟʨʘʭʫʥʢʠ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ 
ʤʽʮʥʦʩʪʽ ʩʧʨʦʝʢʪʦʚʘʥʦʾ ʨʘʤʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʨʦʟʧʦʜʽʣʝʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ 10 

ʅ/ʤʤ, ʷʢʝ ʧʨʠʢʣʘʜʝʥʝ ʜʦ ʧʦʚʟʜʦʚʞʥʽʭ ʰʚʝʣʝʨʽʚ, ʚ ʢʦʥʩʪʨʫʢʮʽʾ ʨʘʤʠ ʚʠʥʠʢʘʻ 

ʤʘʢʩʠʤʘʣʴʥʝ ʟʤʽʱʝʥʥʷ ʙʣʠʟʴʢʦ 1,2 ʤʤ (ʨʠʩ. 2, ʘ), ʤʘʢʩʠʤʘʣʴʥʝ ʥʘʧʨʫʞʝʥʥʷ ʩʢʣʘʜʘʻ 

ʙʣʠʟʴʢʦ 78,2 ʄʇʘ (ʨʠʩ. 2, ʙ). 

   
ʘ)     ʙ)  

ʈʠʩ. 2. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ: ʘ) ï ʟʤʽʱʝʥʥʷ; ʙ) ï ʥʘʧʨʫʞʝʥʥʷ  

ɺʠʩʥʦʚʢʠ. ɯʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʉɸʇʈ Autodesk Inventor Professional ʩʪʚʦʨʝʥʦ 3D-ʤʦʜʝʣʴ 

ʨʘʤʠ ʜʣʷ ʢʦʥʚʝʻʨʘ, ʧʨʦʚʝʜʝʥʽ ʽʥʞʝʥʝʨʥʽ ʨʦʟʨʘʭʫʥʢʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʾʾ ʤʽʮʥʽʩʪʴ. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʛʽʜʨʦʜʠʥʘʤʽʢʠ ʤʦʜʝʨʥʽʟʦʚʘʥʦʾ ʛʨʽʶʯʦʾ ʢʘʤʝʨʠ ʚʘʢʫʫʤ-

ʘʧʘʨʘʪʘ 

ɸʨʪʝʤ ʉʘʷʧʽʥ, ʊʘʨʘʩ ʇʦʛʦʨʽʣʠʡ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɺʩʪʫʧ. ɿ ʦʛʣʷʜʫ ʥʘ ʜʦʩʠʪʴ ʥʝʧʨʦʩʪʠʡ ʯʘʩ ʪʘ ʚʘʞʢʝ ʝʢʦʥʦʤʽʯʥʝ ʩʪʘʥʦʚʠʱʝ ʚ 

ʝʥʝʨʛʝʪʠʯʥʽʡ ʩʬʝʨʽ ʋʢʨʘʾʥʠ, ʜʫʞʝ ʛʦʩʪʨʦ ʩʪʦʾʪʴ ʧʨʦʙʣʝʤʘ ʧʦ ʟʤʝʥʰʝʥʥʶ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ. ɺ ʥʘʰʽʡ ʜʝʨʞʘʚʽ ʚ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ 

ʝʥʝʨʛʦʟʘʪʨʘʪʥʠʭ ʻ ʮʫʢʨʦʚʘ ʛʘʣʫʟʴ, ʚ ʷʢʽʡ ʩʘʤʠʤ ʝʥʝʨʛʦʟʘʪʨʘʪʥʠʤ ʻ ʧʨʦʜʫʢʪʦʚʝ 
ʚʽʜʜʽʣʝʥʥʷ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʅʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʰʦʛʦ ʝʪʘʧʫ ʧʨʦʚʝʜʝʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʛʽʜʨʦʜʠʥʘʤʽʢʠ ʪʘ ʧʨʦʮʝʩʫ ʪʝʧʣʦʦʙʤʽʥʫ ʚ ʤʦʜʝʨʥʽʟʦʚʘʥʽʡ 

ʛʨʽʶʯʽʡ ʢʘʤʝʨʽ ʚʘʢʫʫʤ-ʘʧʘʨʘʪʘ ʧʽʜ ʯʘʩ ʤʘʩʦʚʦʛʦ ʫʚʘʨʶʚʘʥʥʷ ʮʫʢʨʦʚʦʛʦ ʫʪʬʝʣʷ. 

ʄʦʜʝʨʥʽʟʘʮʽʷ ʛʨʽʶʯʦʾ ʢʘʤʝʨʠ ʙʘʟʫʚʘʣʘʩʴ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʽ ʤʦʜʝʨʥʽʟʦʚʘʥʦʾ ʛʨʽʶʯʦʾ 

ʪʨʫʙʢʠ ʚ ʥʘʛʨʽʚʥʽʡ ʢʘʤʝʨʽ. ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʧʨʦʚʦʜʠʣʦʩʴ ʜʦʩʣʽʜʞʝʥʥʷ ʣʠʰʝ ʧʨʦʮʝʩʫ 

ʛʽʜʨʦʜʠʥʘʤʽʢʠ ʫʪʬʝʣʶ ʫ ʥʘʛʨʽʚʥʽʡ ʪʨʫʙʮʽ ʛʨʽʶʯʦʾ ʢʘʤʝʨʠ ʚʘʢʫʫʤ-ʘʧʘʨʘʪʘ (ʨʠʩ. 1, 2).  

ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʛʽʜʨʦʜʠʥʘʤʽʢʠ ʤʦʜʝʨʥʽʟʦʚʘʥʦʾ ʛʨʽʶʯʦʾ ʢʘʤʝʨʠ ʚʘʢʫʫʤ-

ʘʧʘʨʘʪʘ ʥʘ ʧʝʨʰʦʤʫ ʢʨʦʮʽ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʧʦʙʫʜʦʚʫ 3-D ʤʦʜʝʣʽ ʪʘʢʦʾ ʢʘʤʝʨʠ. ʆʩʢʽʣʴʢʠ 

ʧʦʜʘʣʴʰʠʡ ʨʦʟʨʘʭʫʥʦʢ ʪʘʢʦʾ 3-D ʤʦʜʝʣʽ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʩʧʨʷʞʝʥʫ ʟʘʜʘʯʫ ʨʦʟʨʘʭʫʥʢʫ 

ʧʨʦʮʝʩʫ ʛʽʜʨʦʜʠʥʘʤʽʢʠ ʪʘ ʧʨʦʮʝʩʫ ʪʝʧʣʦʦʙʤʽʥʫ, ʱʦ ʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʦʶ ʜʣʷ ʯʠʩʝʣʴʥʦʛʦ 

ʨʽʰʝʥʥʷ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʚʩʽʭ ʥʘʛʨʽʚʥʠʭ ʪʨʫʙʦʢ, ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʷʜ 
ʩʧʨʦʱʝʥʴ ʪʘ ʧʨʦʚʝʜʝʥʦ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʛʽʜʨʦʜʠʥʘʤʽʢʠ ʫʪʬʝʣʶ ʜʣʷ 

ʢʘʤʝʨʠ ʥʘʛʨʽʚʘʥʥʷ, ʷʢʘ ʤʽʩʪʠʪʴ ʚ ʩʦʙʽ ʣʠʰʝ ʦʜʥʫ ʤʦʜʝʨʥʽʟʦʚʘʥʫ ʛʨʽʶʯʫ ʪʨʫʙʢʫ (ʨʠʩ. 1), 

ʜʝ ʛʨʽʶʯʘ ʪʨʫʙʢʘ ʥʘ ʢʽʥʮʷʭ ʤʘʻ ʰʝʩʪʠʛʨʘʥʥʠʡ ʚʠʛʣʷʜ, ʘ ʚʟʜʦʚʞ ʩʘʤʦʾ ʪʨʫʙʢʠ ʟʨʦʙʣʝʥʘ 

ʥʘʢʘʪʢʘ (ʨʠʩ. 2). 

ʈʝʟʫʣʴʪʘʪʠ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʮʝʩʫ ʛʽʜʨʦʜʠʥʘʤʽʢʠ 

ʦʪʨʠʤʘʥʦʛʦ ʫ ʚʠʛʣʷʜʽ ʨʦʟʧʦʜʽʣʫ ʧʦʣʷ ʰʚʠʜʢʦʩʪʝʡ ʚ ʤʦʜʝʨʥʽʟʦʚʘʥʽʡ ʛʨʽʶʯʽʡ ʪʨʫʙʮʽ 

ʥʘʛʨʽʚʥʦʾ ʢʘʤʝʨʠ ʚʘʢʫʫʤ-ʘʧʘʨʘʪʘ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 3. 

   
  ʈʠʩ. 1 ʈʠʩ. 2 ʈʠʩ. 3 

ʗʢ ʚʠʜʥʦ ʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ (ʨʠʩ. 3), ʚʟʜʦʚʞ ʚʩʽʻʾ ʥʘʛʨʽʚʥʦʾ ʪʨʫʙʢʠ ʚ ʦʙʣʘʩʪʽ 

ʥʘʢʘʪʢʠ ʚ ʧʨʠʩʪʽʥʥʦʤʫ ʰʘʨʽ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽ ʟʦʥʠ çʧʨʠʣʠʧʘʥʥʷè ʫʪʬʝʣʶ ʜʦ ʩʪʽʥʦʢ 

ʪʨʫʙʢʠ, ʘ ʦʪʞʝ, ʮʝ ʧʦʚʠʥʥʦ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʘʢʪʠʯʥʦ 

ʚʽʜʩʫʪʥʽ ʟʦʥʠ ʧʝʨʝʛʨʽʚʫ ʚ ʧʨʠʩʪʽʥʥʦʤʫ ʰʘʨʽ. ʆʜʥʘʢ ʮʝ ʧʠʪʘʥʥʷ ʧʦʪʨʝʙʫʻ ʙʽʣʴʰ 

ʜʝʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʛʽʜʨʦʜʠʥʘʤʽʢʠ ʟ ʦʜʥʦʯʘʩʥʠʤ ʚʨʘʭʫʚʘʥʥʷʤ ʧʨʦʮʝʩʫ 

ʪʝʧʣʦʦʙʤʽʥʫ ʚ ʤʦʜʝʨʥʽʟʦʚʘʥʽʡ ʥʘʛʨʽʚʥʽʡ ʪʨʫʙʮʽ. 

ɺʠʩʥʦʚʢʠ. ɿ ʤʝʪʦʶ ʜʦʩʷʛʥʝʥʥʷ ʟʤʝʥʰʝʥʥʷ ʝʥʝʨʛʦʟʘʪʨʘʪ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ 

ʪʦʚʘʨʥʦʛʦ ʮʫʢʨʫ ʟʜʽʡʩʥʝʥʦ ʧʝʨʰʠʡ ʝʪʘʧ ʧʨʦʚʝʜʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʛʽʜʨʦʜʠʥʘʤʽʢʠ ʮʫʢʨʦʚʦʛʦ ʫʪʬʝʣʶ ʚ ʤʦʜʝʨʥʽʟʦʚʘʥʽʡ ʛʨʽʶʯʽʡ ʢʘʤʝʨʽ ʚʘʢʫʫʤ-ʘʧʘʨʘʪʘ. 

 



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 

130 

 
 

Mechatronics  and  packaging   

techniq ue  
 
Chairperson  ï professor  Liudmyla  Kryvoplias -Volodina  

Secretary  ï assoc . prof . Kostiantyn  Vasylkivskyi  

 
 
 

 

 

ȲɋɛɆɘɖɔɓɫɐɆ ɫ ɕɆɐəɈɆɑɢɓɆ ɘɋɛɓɫɐɆ 
 
ȩɔɑɔɈɆ ï ɕɖɔɚɋɗɔɖ ȱɤɊɒɎɑɆ ȰɖɎɈɔɕɑɥɗ-ȨɔɑɔɊɫɓɆ 

ȷɋɐɖɋɘɆɖ ï Ɋɔɜɋɓɘ ȰɔɗɘɥɓɘɎɓ ȨɆɗɎɑɢɐɫɈɗɢɐɎɏ 
 

 

 

 

 

 

 

 

 

 

 

  



91st International  scientific conference of young scientist and students  
"Youth scientific achievements to the 21st century nutrition problem solution",  

April , 7ï11, 2025. Book of abstract. Part 2. NUFT, Kyiv. 

131 

Study of a 3D additive mechatronic module for processing fragile food products 

 

Dmytro Yemelianov, Sofiia Semeniuk, Liudmyla Kryvoplias-Volodina, Nikolay Maslo 

National University of Food Technologies, Kyiv, Ukraine 

Introduction. The study developed a control system for a manipulation robot with a 

soft pneumatic gripper for transporting fragile products using 3D printing and PLC. The 

algorithmic support of the electric pneumatic drive ensures the optimisation of the movement 

process. Dynamic modelling helps reduce trajectory errors by up to 2.3% and ensure the 
energy efficiency of the mechatronic gripper module. 

Materials and methods. The study uses a quantitative assessment of the dynamics of 

an electropneumatic positioning actuator with a soft grip based on mathematical modelling, 

solving differential equations, and correlation analysis. The modelling of the cylinder piston 

motion is carried out taking into account the change in the starting pressure. Two gripper 

designs with different bearing surfaces were investigated. The results were obtained by 

means of experiments with PLC control, which allowed for smooth adjustment of the 

manipulator's operation parameters. 

Results. As part of the study, 3D drawings of soft mechatronic grippers for a robotic 

manipulator were created based on the author's solutions and the library of CAD system 

components, taking into account the selection of drive elements for bench tests. An approach 

to the selection of the initial x-coordinate is described, taking into account the impact on the 
drive dynamics. 

 
   Fig. 2. The author's experimental stand for the study of a robot manipulator with soft 

grippers: a) general view of the experimental stand; b) general view of the control and 

measurement dynamic system of the soft gripper; c) general view of the soft grippers during 

overloading of the research object at an angle of 90 degrees: 1 - Power supply module; 2 - 

Control area consisting of a island, PLC module, sensor control and measuring unit; 3 - drive 

of mechatronic reloading module 2 with Soft gripper; 4 - drive of the mechatronic reloading 

module 1 with soft grip; 5 - linear reloading module with an anti-rotation platform; 6 - 

electropneumatic scraper; 7 - photo sensor  

Conclusions. The experiments with positional and cyclic schemes of electropneumatic 

control were carried out. The results obtained are aimed at improving the efficiency of food 

equipment.  
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Modelling of flow modes in membrane dispensers 

of automatic packaging machines 

Ivan Diachenko, Serhii Tokarchuk 

National University of Food Technologies, Kyiv, Ukraine 

Introduction. The efficiency of bulk food packaging depends on the design and flow 

characteristics of the dosing device. Diaphragm dosing devices that do not have traditional 

moving parts reduce energy consumption, reduce wear and tear, and increase reliability. To 

ensure dosing accuracy, it is important to model flow dynamics taking into account the 
properties of different products. 

Materials and methods. To calculate and compare the flow characteristics of a 

membrane dosing device, a mathematical model of the flow of a bulk product through a 

measuring chamber was used. The calculations are based on the adapted Torricelli 

differential equation, taking into account friction losses between the particles of the bulk 

medium and the walls of the metering device. The area of the outlet, gravitational 

acceleration, friction coefficient and current product height were taken into account. Three 

types of bulk food materials with different physical and mechanical properties were 

considered as objects of study: buckwheat, rice, and millet.  
Results. To evaluate the efficiency 

of the membrane dispenser for bulk food 

products, we performed numerical 
modelling of the leakage of three types 

of bulk materials: buckwheat, rice, and 

millet. The initial equation for the 

dynamics of leakage was the modified 

Torricelli equation with a correction for 

the coefficient of friction of the bulk 

material: ὗὸ ὃϽςὫρ ‘Ὤὸ,  

where   is the instantaneous flow rate, ὃ   

- is the area of the leakage hole, g is the 

acceleration of free fall, ɛ is the friction 

coefficient of the product, h(t) is the 

height of the product in the chamber at 

time t. By integrating this function, the 

volumetric characteristic of the leakage 

is obtained:  ὠὸ ᷿ὗὸὨὸ
ὸ

π
. The 

modelling results are shown in Fig. 1. 

Fig. 1. Comparative characteristics of the flow process in a membrane dosing unit for 

three types of products: a) instantaneous flow rate ὗ(ὸ); b) volume of product flowing out 

during time ὸ, ὠ(ὸ).  
The graphs show that buckwheat has the highest flow rate due to its low friction 

coefficient (0.28), rice has a slightly lower flow rate and millet flows out the slowest due to 

its high coefficient (0.36). Within 10 seconds, the volume of the buckwheat dose exceeds that 

of millet by 12-15%, which is important for accurate packaging.  
Conclusions. The simulation showed the effectiveness of the membrane dosing unit for 

packing bulk products with different properties. For stable feeding, the effect of friction 

should be taken into account. When working with products such as millet, it is advisable to 

adjust the air supply or change the geometry of the chamber. The results are useful for 

creating versatile packaging systems.  
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Digital approaches in mechanical engineering: creating control cabinets based on 3D 

models as an example of transformation 

Polyushchenko Iryna, Oliynyk Vasyl 

Separate structural subdivision óKyiv Professional College of Computer Technologies and 

Economics of the National Aviation University", Kyiv, Ukraine 

Introduction.  Using Inventor and AutoCAD for 3D modelling of control cabinets 

enhances design efficiency by enabling early detection of errors and optimising internal 

layout. Accurate visualisation improves communication with clients and supports better 

engineering decisions, reducing production issues and improving product quality. 

The aim. The goal of this study is to design and optimise a control cabinet for a gate-

type dosing machine through 3D modelling. The task involved using specialised software 

and a 3D component library to create a model that ensures precise weight control of bulk 

food doses while improving the cabinetôs structure and functionality.. 

Discussion of the research results. Visualising three-dimensional scenes is a complex 

task that involves advanced algorithms and significant computational resources. Although 
computer graphics technologies have advanced considerably, achieving real-time, physically 

accurate light propagation remains challenging due to the exponential increase in 

computational demands as scene complexity grows. To address this, modern rendering 

engines typically use hybrid methods, each with specific strengths and limitations. 

Rasterisation is among the most widely used and efficient techniques. It projects 3D geometry 

onto a 2D screen using mathematical transformations and is popular in real-time applications 

like video games due to its speed. However, it offers limited realism when simulating effects 

such as reflections, shadows, or translucency  Ray tracing provides a more physically 

accurate rendering by simulating light rays' paths from a source to the viewer. This method 

generates highly realistic images (see Fig. 1), but its performance drops with scene 

complexity, especially when accounting for multiple reflections and refractions. 

 
Figure 1.  General 3D view of the control cabinet for the mechatronic dosing module 

For example, ray tracing is used to create high-quality pre-rendered images, while a 

hybrid approach combining rasterisation with ray tracing-based methods is used for 

interactive applications. 

Conclusions. The resulting model provides an opportunity to analyse the machine's 

operation in detail, identify potential problems in the design and optimise the packaging 
process. The use of Inventor Studio for model visualisation allowed us to create a realistic 

image of the machine, which makes it easier for both developers and customers to understand 

its functioning. The developed model can be used for further calculations, simulations and 

optimisation of the packaging machine design.  
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ɸʜʘʧʪʠʚʥʝ ʢʝʨʫʚʘʥʥʷ ʫ ʤʝʭʘʪʨʦʥʥʠʭ ʩʠʩʪʝʤʘʭ ʝʨʣʽʬʪʥʦʛʦ ʜʦʟʫʚʘʥʥʷ 

ʆʣʝʢʩʘʥʜʨ ʉʘʚʯʫʢ, ʄʠʭʘʡʣʦ ɺʦʣʦʜʽʥ, ɺʦʣʦʜʠʤʠʨ ʂʦʩʪʽʥ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 
 
ɺʩʪʫʧ. ʉʪʘʙʽʣʴʥʝ ʜʦʟʫʚʘʥʥʷ ʚ ʝʨʣʽʬʪʥʠʭ ʤʦʜʫʣʷʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʩʢʫ, ʛʝʦʤʝʪʨʽʾ 

ʪʨʫʙʦʧʨʦʚʦʜʫ ʪʘ ʙʝʟʢʣʘʧʘʥʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʋ ʧʨʘʢʪʠʮʽ ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʢʦʣʠʚʘʥʥʷ 
ʧʘʨʘʤʝʪʨʽʚ ʽ ʦʙʠʨʘʪʠ ʚʽʜʧʦʚʽʜʥʫ ʘʜʘʧʪʠʚʥʫ ʩʭʝʤʫ ʢʝʨʫʚʘʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʝʨʣʽʬʪʥʦʛʦ ʜʦʟʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʩʪʝʥʜʫ, ʟʤʦʜʝʣʴʦʚʘʥʦʛʦ ʜʣʷ ʘʥʘʣʽʟʫ ʚʠʪʽʩʥʝʥʥʷ ʨʽʜʠʥ ʟʘ 
ʟʤʽʥʥʠʭ ʫʤʦʚ ʧʦʜʘʯʽ ʪʠʩʢʫ. ɼʦʩʣʽʜʥʘ ʩʠʩʪʝʤʘ ʤʦʜʫʣʷ ʢʦʥʪʨʦʣʶ ʟʤʽʥʠ ʪʠʩʢʫ,  (ʨʠʩ1) ʩʢʣʘʜʘʻʪʴʩʷ 
ʟ  ʢʦʨʧʫʩʫ ʩʠʣʦʚʦʾ ʯʘʩʪʠʥʠ 1, ʢʦʨʧʫʩʫ ʢʝʨʫʶʯʦʾ ʯʘʩʪʠʥʠ 2, ʚʽʜʧʦʚʽʜʥʦ ʟʘʭʠʱʝʥʠʭ  ʢʨʠʰʢʦʶ 3 
ʩʠʣʦʚʦʾ ʯʘʩʪʠʥʠ ʽ  ʢʨʠʰʢʦʶ 4 ʢʝʨʫʶʯʦʾ ʯʘʩʪʠʥʠ. ɺʥʫʪʨʽʰʥʷ ʩʪʨʫʢʪʫʨʘ ʚʢʣʶʯʘʻ  ʛʚʠʥʪʠ 5, 
ʧʨʫʞʠʥʠ 6, ʚʩʪʘʚʢʫ 7, ʤʝʤʙʨʘʥʫ 8, ʫʱʽʣʴʥʝʥʥʷ 9, ʟôʻʜʥʫʚʘʣʴʥʠʡ ʰʪʠʬʪ 10. ɼʣʷ ʧʦʙʫʜʦʚʠ 
ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʙʫʣʠ ʚʨʘʭʦʚʘʥʽ ʨʽʚʥʷʥʥʷ ʨʫʭʫ ʥʴʶʪʦʥʽʚʩʴʢʦʾ ʨʽʜʠʥʠ ʚ ʥʝʩʪʘʮʽʦʥʘʨʥʦʤʫ 
ʨʝʞʠʤʽ. ʆʮʽʥʢʫ ʜʠʥʘʤʽʢʠ ʜʦʟʫʚʘʥʥʷ ʦʧʨʘʮʴʦʚʘʥʦ ʥʘ ʦʩʥʦʚʽ ʯʠʩʝʣʴʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ 
ʘʥʘʣʽʪʠʯʥʦʛʦ ʦʧʠʩʫ ʦʢʨʝʤʠʭ ʬʘʟ ʧʨʦʮʝʩʫ - ʚʽʜ ʤʦʤʝʥʪʫ ʧʦʜʘʯʽ ʪʠʩʢʫ ʜʦ ʟʘʚʝʨʰʝʥʥʷ ʚʠʪʠʩʢʘʥʥʷ 

ʟʘʜʘʥʦʛʦ ʦʙôʻʤʫ ʧʨʦʜʫʢʪʫ. 
ʈʝʟʫʣʴʪʘʪʠ. ɺʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ 
ʩʪʘʙʽʣʴʥʦʛʦ ʜʦʟʫʚʘʥʥʷ ʻ ʢʝʨʦʚʘʥʘ 
ʜʠʥʘʤʽʢʘ ʟʤʽʥʠ ʪʠʩʢʫ ʚ 
ʜʦʟʫʚʘʣʴʥʦʤʫ ʨʝʩʠʚʝʨʽ, ʷʢʘ 
ʚʧʣʠʚʘʻ ʥʘ ʰʚʠʜʢʽʩʪʴ ʚʠʪʽʩʥʝʥʥʷ 
ʨʽʜʠʥʠ ʢʨʽʟʴ ʥʘʩʘʜʢʫ (ʨʠʩ.1). 

ʄʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʙʫʣʦ 
ʩʬʦʨʤʦʚʘʥʦ ʥʘ ʙʘʟʽ 
ʜʠʬʝʨʝʥʮʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

                    ,  

ʜʝ    - ʦʙôʻʤ ʜʦʟʠ,  ὗ ( ὸ ) - 
ʚʠʪʨʘʪʘ ʨʽʜʠʥʠ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʪʠʩʢʫ ʚ ʩʠʩʪʝʤʽ,  ”  - ʛʫʩʪʠʥʘ 
ʧʨʦʜʫʢʪʫ.  

ɺʠʪʨʘʪʘ   (ὸ) ʫ ʩʚʦʶ ʯʝʨʛʫ   
ʟʘʢʦʥʦʤ ɹʝʨʥʫʣʣʽ: 

ὗὸ ὅὃ ,  

ʜʝ  ὅὨ - ʢʦʝʬʽʮʽʻʥʪ ʚʠʪʨʘʪ.           
ʈʠʩ.1. ɿʘʭʘʣʴʥʘ ʩʭʝʤʘ ʜʦʩʣʽʜʥʦʛʦ ʩʪʝʥʜʫ 

 
 ɺʠʩʥʦʚʢʠ. ʇʽʜ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʩʪʝʥʜʽ 

ʘʧʨʦʙʦʚʘʥʦ ʪʦʯʥʝ ʢʝʨʫʚʘʥʥʷ ʧʥʝʚʤʘʪʠʯʥʦʶ ʩʠʩʪʝʤʦʶ ʝʨʣʽʬʪʥʦʛʦ ʜʦʟʘʪʦʨʘ ʩʠʩʪʝʤʦʶ 
ʧʨʦʧʦʨʮʽʡʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʨʝʛʫʣʷʪʦʨʦʤ ʪʠʩʢʫ ʩʝʨʽʾ ʈRE ʽʟ ʮʠʬʨʦʚʠʤʠ ʽʥʪʝʨʬʝʡʩʘʤʠ ʪʘ 
ʘʥʘʣʦʛʦʚʠʤ ʢʝʨʫʚʘʥʥʷʤ (4ï20 ʤɸ). ɼʦʩʣʽʜʞʫʚʘʥʘ ʪʝʭʥʽʯʥʘ ʩʠʩʪʝʤʘ  ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ 

ʩʪʘʙʽʣʴʥʫ ʨʦʙʦʪʫ ʚ ʜʽʘʧʘʟʦʥʽ 0,3ï5 ʙʘʨ, ʘ ʨʽʚʝʥʴ ʧʦʭʠʙʢʠ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ Ñ0,3%, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ 
ʥʘʜʽʡʥʽʩʪʴ ʽ ʚʠʩʦʢʫ ʘʜʘʧʪʠʚʥʽʩʪʴ ʢʝʨʫʚʘʥʥʷ.  

ʃ̔ʪʝʨʘʪʫʨʘ: Kryvoplias-Volodina L., Gavva O., Blazhenko S., Marunin A., Volodin, O. (2023) 
Architecture of hybrid mechatronic dosing and packing module of packaging machine based on 
qualitative analysis. Eastern-European Journal of Enterprise Technologies, 4(2-124), pp. 70-79. doi: 
https://doi.org/10.15587/1729-4061.2023.286615    
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ɺʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʰʪʫʯʥʠʭ ʚʠʨʦʙʽʚ ʫ  

ʤʘʛʘʟʠʥʘʭ-ʥʘʢʦʧʠʯʫʚʘʯʘʭ ʧʘʢʫʚʘʣʴʥʠʭ ʤʘʰʠʥ 

ɸʥʪʦʥ ʂʦʭʘʥ, ʃʶʜʤʠʣʘ ʂʨʠʚʦʧʣʷʩ-ɺʦʣʦʜʽʥʘ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɺʩʪʫʧ. ʄʽʩʪʢʽʩʪʴ ʥʘʢʦʧʠʯʫʚʘʯʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʟ ʫʤʦʚʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʾ 

ʧʦʜʘʯʽ ʰʪʫʯʥʠʭ ʚʠʨʦʙʽʚ ʫ ʧʘʢʫʚʘʣʴʥʫ ʤʘʰʠʥʫ. ʇʨʠ ʮʴʦʤʫ ʤʘʶʪʴ ʙʫʪʠ ʚʠʢʦʥʘʥʽ ʫʤʦʚʠ 

ʥʘʜʽʡʥʦʩʪʽ ʙʝʟʧʝʨʝʨʚʥʦʾ ʧʦʜʘʯʽ ʚʠʨʦʙʽʚ ʪʘ ʨʘʮʽʦʥʘʣʴʥʽ ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ 

ʥʘʢʦʧʠʯʫʚʘʯʘ. ɺ ʽʜʝʘʣʴʥʠʭ ʫʤʦʚʘʭ, ʢʦʣʠ ʡʤʦʚʽʨʥʽʩʪʴ ʙʝʟʚʽʜʤʦʚʥʦʩʪʽ ʨʦʙʦʪʠ ʜʦʨʽʚʥʶʻ 
ʦʜʠʥʠʮʽ, ʛʘʙʘʨʠʪʠ ʥʘʢʦʧʠʯʫʚʘʯʘ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʜʦʧʫʩʪʠʤʦ ʚʝʣʠʢʠʤʠ. ɿʘʣʝʞʥʦ ʚʽʜ 

ʢʦʤʧʦʥʫʚʘʥʥʷ ʧʦʪʦʢʦʚʦʾ ʣʽʥʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ, ʥʘʢʦʧʠʯʫʚʘʯʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ, ʚʝʨʪʠʢʘʣʴʥʠʤʠ, ʢʨʠʚʦʣʽʥʽʡʥʠʤʠ, ʢʦʤʙʽʥʦʚʘʥʠʤʠ, ʘ ʪʘʢʦʞ ʦʜʥʦ ʽ 

ʙʘʛʘʪʦʧʦʪʦʢʦʚʠʤʠ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʩʭʝʤ 

ʥʘʢʦʧʠʯʫʚʘʯʽʚ ʧʦʪʨʽʙʥʦ ʟʥʘʪʠ ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʽʚ, ʱʦ ʤʘʻ ʙʫʪʠ ʚ ʥʘʢʦʧʠʯʫʚʘʯʽ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʾ ʨʦʙʦʪʠ ʧʘʢʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʚʠʜʘʣʝʥʥʷ 

ʦʜʠʥʠʯʥʦʛʦ ʚʠʨʦʙʫ ʯʠ ʛʨʫʧʠ ʚʠʨʦʙʽʚ ʟ ʤʘʛʘʟʠʥʫ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʚʠʨʦʙʽʚ ʫ ʥʘʢʦʧʠʯʫʚʘʯʽ ʨʝʢʦʤʝʥʜʫʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʦʨʽʶ ʚʠʧʘʜʢʦʚʠʭ ʧʨʦʮʝʩʽʚ. 

ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʟʤʽʥʘ ʢʽʣʴʢʦʩʪʽ ʚʠʨʦʙʽʚ ʫ ʥʘʢʦʧʠʯʫʚʘʯʽ ʻ ʚʠʧʘʜʢʦʚʠʤ 

ʧʨʦʮʝʩʦʤ ʽ ʡʦʛʦ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʢʦʣʠʚʘʥʥʷ ʨʽʚʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʚʽʜʥʦʩʥʦ ʟʘʜʘʥʠʭ 

ʤʝʞ. 
ʈʝʟʫʣʴʪʘʪʠ. ɺʽʜʧʦʚʽʜʥʦ ʪʝʦʨʽʾ ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʡʤʦʚʽʨʥʽʩʪʴ ʈ0 ʪʦʛʦ, ʱʦ 

ʚ ʥʘʢʦʧʠʯʫʚʘʯʽ ʽʟ n ʚʠʨʦʙʘʤʠ ʥʝ ʙʫʜʝ ʞʦʜʥʦʛʦ ʚʠʨʦʙʫ ʧʨʠ ʟʘʜʘʥʽʡ ʪʨʠʚʘʣʦʩʪʽ ʨʦʙʦʪʠ 

ʤʘʰʠʥʠ-ʘʚʪʦʤʘʪʫ ʪʘ ʚʽʜʦʤʠʭ ʟʘʢʦʥʘʭ ʥʘʜʭʦʜʞʝʥʥʷ ʚʠʨʦʙʽʚ ʥʘ ʧʘʢʫʚʘʥʥʷ, ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʜʝ ʨ-1 - ʡʤʦʚʽʨʥʽʩʪʴ ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʥʘʢʦʧʠʯʫʚʘʯ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ k-1 ʚʠʨʦʙʽʚ; 

    ʨ+1 - ʡʤʦʚʽʨʥʽʩʪʴ ʥʘʜʭʦʜʞʝʥʥʷ ʚ ʥʘʢʦʧʠʯʫʚʘʯ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ k+1 ʚʠʨʦʙʽʚ; 

    k ï ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʜʥʦʛʦ ʧʦʪʦʢʫ ʧʘʢʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ. 

ʗʢʱʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʡʤʦʚʽʨʥʽʩʪʴ ʥʘʷʚʥʦʩʪʽ  ʢʽʣʴʢʦʩʪʽ ʚʠʨʦʙʽʚ n ʚ ʥʘʢʦʧʠʯʫʚʘʯʽ  
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̑
ȟ  

ʪʦ ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʽʚ ʫ ʥʘʢʦʧʠʯʫʚʘʯʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʘʜʘʥʫ ʡʤʦʚʽʨʥʽʩʪʴ ʡʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ: 
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ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʾ ʨʦʙʦʪʠ ʧʘʢʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ-ʘʚʪʦʤʘʪʘ ʙʘʞʘʥʦ 

ʤʘʪʠ n>nmin. ʆʜʥʘʢ ʜʣʷ ʤʘʣʦʤʽʮʥʠʭ ʯʠ ʢʨʠʭʢʠʭ ʚʠʨʦʙʽʚ (ʢʦʥʜʠʪʝʨʩʴʢʽ, ʭʣʽʙʦʙʫʣʦʯʥʽ) 

ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʽʚ ʦʙʤʝʞʫʻʪʴʩʷ ʫʤʦʚʦʶ ʾʭ ʤʽʮʥʦʩʪʽ. ɼʦʧʫʩʪʠʤʘ ʢʽʣʴʢʽʩʪʴ ʚʠʨʦʙʽʚ ʚ 

ʥʘʢʦʧʠʯʫʚʘʯʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʡʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʩʭʝʤʠ. 

ɺʠʩʥʦʚʢʠ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚ ʙʝʟʧʝʨʝʨʚʥʦʾ ʨʦʙʦʪʠ ʧʘʢʫʚʘʣʴʥʦʾ 

ʤʘʰʠʥʠ-ʘʚʪʦʤʘʪʘ ʪʘ ʤʽʮʥʦʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʠʨʦʙʽʚ ʽʥʦʜʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʦʜʘʪʢʦʚʽ 
ʧʨʠʩʪʨʦʾ, ʱʦ ʟʤʝʥʰʫʶʪʴ ʨʫʰʽʡʥʫ ʩʠʣʫ ʧʝʨʝʤʽʱʝʥʥʷ ʚʠʨʦʙʽʚ ʟ ʥʘʢʦʧʠʯʫʚʘʯʘ ʚ 

ʧʘʢʫʚʘʣʴʥʫ ʤʘʰʠʥʫ ʘʙʦ ʢʨʠʚʦʣʽʥʽʡʥʽ ʨʦʟʚʘʥʪʘʞʫʚʘʯʽ ʥʘʢʦʧʠʯʫʚʘʯʘ. 

  



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 
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ʇʘʨʘʤʝʪʨʠʯʥʠʡ ʩʠʥʪʝʟ ʜʦʟʫʚʘʣʴʥʦ-ʬʘʩʫʚʘʣʴʥʠʭ ʘʜʘʧʪʨʦʥʥʠʭ ʤʦʜʫʣʽʚ ʜʣʷ 

ʩʠʧʢʦʾ ʧʨʦʜʫʢʮʽʾ 

 

ʆʣʝʢʩʘʥʜʨ ɻʘʚʚʘ, ʃʶʜʤʠʣʘ ʂʨʠʚʦʧʣʷʩ-ɺʦʣʦʜʽʥʘ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʤ.ʂʠʾʚ 

ɺʩʪʫʧ. ʉʠʧʢʘ ʭʘʨʯʦʚʘ ʧʨʦʜʫʢʮʽʷ, ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʜʦʟʫʻʪʴʩʷ ʚʘʛʦʚʠʤ ʘʙʦ ʦʙ'ʻʤʥʠʤ ʩʧʦʩʦʙʘʤʠ. ɼʣʷ ʣʝʛʢʦʧʣʠʥʥʦʾ ʽ 

ʜʠʩʧʝʨʩʥʦʾ ʩʠʧʢʦʾ ʧʨʦʜʫʢʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ, ʟ ʪʦʯʢʠ ʟʦʨʫ ʪʝʭʥʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, 
ʦʙ'ʻʤʥʽ ʜʦʟʘʪʦʨʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʚʘʥʪʦʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʟʫʚʘʥʥʷ ʽ ʬʘʩʫʚʘʥʥʷ, ʥʘʡʝʬʝʢʪʠʚʥʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʦʟʘʪʦʨʠ ʩʪʘʢʘʥʯʠʢʦʚʦʛʦ ʪʠʧʫ ʽʟ ʨʦʪʦʨʥʦʶ ʩʪʨʫʢʪʫʨʦʶ 

ʢʦʤʧʦʥʫʚʘʥʥʷ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʪʝʭʥʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ (ʬʫʥʢʮʽʦʥʘʣʴʥʘ 

ʪʦʯʥʽʩʪʴ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ) ʧʦʪʨʽʙʥʦ ʧʨʦʚʝʩʪʠ ʧʘʨʘʤʝʪʨʠʯʥʠʡ ʩʠʥʪʝʟ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ 

ʚʠʢʦʥʘʥʴ ʪʘʢʠʭ ʤʦʜʫʣʽʚ.  

ʄʝʪʦʜʠ ʪʘ ʤʝʪʦʜʠʢʠ. ʆʮʽʥʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʜʦʟʫʚʘʣʴʥʦ-ʬʘʩʫʚʘʣʴʥʠʭ 

ʘʜʘʧʪʨʦʥʥʠʭ ʤʦʜʫʣʽʚ ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʢʦʤʙʽʥʦʚʘʥʠʤʠ ʤʝʪʦʜʘʤʠ ʜʦʩʣʽʜʞʝʥʴ: 

ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʫʣʶʚʘʥʥʷ ʨʫʭʫ ʩʠʧʢʦʾ ʧʨʦʜʫʢʮʽʾ ʚ ʧʨʦʜʫʢʪʦʧʨʦʚʦʜʘʭ ʤʦʜʫʣʷ ʪʘ 

ʬʽʟʠʯʥʝ ʤʦʜʫʣʶʚʘʥʥʷ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ. ɿʘ ʦʙ'ʻʢʪ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʡʥʷʪʦ ʩʠʧʢʫ ʧʨʦʜʫʢʮʽʶ, ʷʢʘ ʧʽʜ ʜʽʻʶ ʩʠʣ ʛʨʘʚʽʪʘʮʽʾ ʪʘ ʜʽʾ ʟʦʚʥʽʰʥʽʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʷʢ ʥʴʶʪʦʥʽʚʩʴʢʘ ʨʽʜʠʥʘ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʩʠʣ 
ʦʧʦʨʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʈʝʟʫʣʴʪʘʪʘʤʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ ʨʦʪʘʮʽʡʥʠʭ 

ʩʪʘʢʘʥʯʠʢʦʚʠʭ ʜʦʟʘʪʦʨʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʦʥʠ ʤʦʞʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʷʢ ʧʝʨʽʦʜʠʯʥʠʡ, 

ʪʘʢ ʽ ʙʝʟʧʝʨʝʨʚʥʠʡ ʨʫʭ. ʄʦʜʫʣʽ ʟ ʙʝʟʧʝʨʝʨʚʥʠʤ ʨʫʭʦʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʥʘʯʥʦ 

ʙʽʣʴʰʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʪʦʤʫ ʱʦ ʚʽʜʩʫʪʥʽʡ ʮʠʢʣ ʧʨʦʩʪʦʶʚʘʥʥʷ ʥʘ ʜʦʟʫʚʘʥʥʷ ʽ 

ʬʘʩʫʚʘʥʥʷ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʨʝʞʠʤʫ ʧʦʪʨʽʙʥʦ ʱʦʙ ʬʦʨʤʫʚʘʥʥʷ ʜʦʟʠ ʽ 

ʬʘʩʫʚʘʥʥʷ ʚʠʢʦʥʫʚʘʣʠʩʷ ʧʽʜ ʯʘʩ ʨʫʭʫ ʨʦʪʦʨʘ. ɺ ʪʘʢʠʭ ʤʦʜʫʣʷʭ ʙʫʥʢʝʨ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʥʘʥʠʡ ʟ ʧʦʜʽʣʦʤ ʥʘ ʜʚʽ ʢʘʤʝʨʠ ï ʜʦʟʫʚʘʥʥʷ ʽ ʬʘʩʫʚʘʥʥʷ ʪʘ ʦʜʥʽʻʶ ʢʘʤʝʨʦʶ ʽʟ 

ʥʧʞʥʽʤ ʟʦʣʦʪʥʠʢʦʤ. ʊʘʢʽ ʚʠʢʦʥʘʥʥʷ ʤʘʶʪʴ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ. ɺʘʞʣʠʚʦ 

ʚʩʪʘʥʦʚʠʪʠ ʾʭ ʚʧʣʠʚ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʪʦʯʥʽʩʪʴ ʜʦʟʫʚʘʥʥʷ, ʪʦʤʫ ʱʦ ʧʨʠ ʙʝʟʧʝʨʝʨʚʥʦʤʫ 

ʨʫʩʽ ʙʫʜʝ ʟʩʦʚʫʚʘʥʥʷ ʯʘʩʪʠʥʠ ʧʨʦʜʫʢʮʽʾ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʩʪʘʢʘʥʯʠʢʘ. ɼʣʷ 
ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʧʣʠʚʫ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʙʫʥʢʝʨʘ ʪʘ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʜʫʢʮʽʾ ʥʘ ʝʬʝʢʪ ʟʩʦʚʫʚʘʥʥʷ ʧʨʦʚʝʜʝʥʦ ʚʽʜʧʦʚʽʜʥʝ ʽʤʽʪʘʮʽʡʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʨʷʜ ʥʝʜʦʣʽʢʽʚ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʪʦʯʥʦʩʪʽ ʜʦʟʫʚʘʥʥʷ ʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʫʥʢʝʨ ʽʟ ʦʜʥʽʻʶ ʢʘʤʝʨʦʶ.  

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʠʭ ʟʥʘʯʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʦʜʫʢʪʦʧʨʦʚʽʜ ʜʣʷ ʬʘʩʫʚʘʥʥʷ 

ʤʘʻ ʙʫʪʠ ʚʠʢʦʥʘʥʠʤ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʯʘʩʪʠʥʢʠ ʧʨʦʜʫʢʮʽʾ, ʷʢʽ ʧʝʨʝʤʽʱʘʶʪʴʩʷ ʚ 

ʫʧʘʢʦʚʢʫ ʤʘʣʠ ʟʜʝʙʽʣʴʰʦʛʦ ʚʝʨʪʠʢʘʣʴʥʠʡ ʥʘʧʨʷʤ ʙʝʟ ʚʟʘʻʤʦʫʜʘʨʥʠʭ ʧʨʦʮʝʩʽʚ. ɼʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʜʫʢʪʦʧʨʦʚʦʜʫ ʪʘʢʦʞ 

ʧʨʦʚʝʜʝʥʦ ʚʽʜʧʦʚʽʜʥʝ ʽʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ. ʂʦʥʩʪʨʫʢʮʽʷ ʪʘʢʦʛʦ ʧʨʦʜʫʢʪʦʧʨʦʚʦʜʫ 

ʘʧʨʦʙʦʚʘʥʘ ʚ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʘʢʫʚʘʣʴʥʠʭ ʤʘʰʠʥ. 

ɺʠʩʥʦʚʢʠ. 1. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʪʦʯʥʽʩʪʴ ʜʦʟʫʚʘʣʴʥʦ-ʬʘʩʫʚʘʣʴʥʦʛʦ ʘʜʘʧʪʨʦʥʥʦʛʦ 
ʤʦʜʫʣʷ ʜʣʷ ʩʠʧʢʦʾ ʧʨʦʜʫʢʮʽʾ ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʾ ʽ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʙʫʥʢʝʨʘ-ʥʘʢʦʧʠʯʫʚʘʯʘ. ɿʩʦʚʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ ʟ ʧʦʚʝʨʭʽ 

ʩʪʘʢʘʥʯʠʢʘ ʤʘʻ ʙʫʪʠ ʤʽʥʽʤʘʣʴʥʠʤ. 2. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦʟʫʚʘʣʴʥʦ-ʬʘʩʫʚʘʣʴʥʦʛʦ ʤʦʜʫʣʷ 

ʯʘʩʪʢʦʚʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʜʫʢʪʦʧʨʦʚʦʜʫ ʚʽʜʚʝʜʝʥʥʷ ʩʠʧʢʦʾ 

ʧʨʦʜʫʢʮʽʾ ʽʟ ʜʦʟʘʪʦʨʘ. ʂʦʥʩʪʨʫʢʮʽʷ ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʫʜʘʨʥʠʡ ʧʨʦʮʝʩ ʧʝʨʝʤʽʱʝʥʥʷ 

ʯʘʩʪʠʥʦʢ ʩʠʧʢʦʾ ʧʨʦʜʫʢʮʽʾ. 
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ʆʧʪʠʤʽʟʘʮʽʷ ʤʫʣʴʪʠ-ʨʦʙʦʪʥʦʾ ʢʦʦʨʜʠʥʘʮʽʾ ʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʧʘʢʫʚʘʣʴʥʠʭ 

ʧʨʦʮʝʩʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʤʫʣʷʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 
ʆʣʝʢʩʘʥʜʨ ɿʘʧʦʨʦʞʝʮʴ, ɺʘʣʝʥʪʠʥ ʊʫʬʝʢʯʽ 

ʅʘʮʽʦʥʘʣʴʥʠʡ  ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɯʟ ʟʨʦʩʪʘʥʥʷʤ ʚʠʤʦʛ ʜʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʛʥʫʯʢʦʩʪʽ ʧʘʢʫʚʘʣʴʥʠʭ ʣʽʥʽʡ 

ʟʨʦʩʪʘʻ ʧʦʪʨʝʙʘ ʫ ʤʫʣʴʪʠ-ʨʦʙʦʪʥʠʭ ʩʠʩʪʝʤʘʭ. ɽʬʝʢʪʠʚʥʘ ʢʦʦʨʜʠʥʘʮʽʷ ʢʽʣʴʢʦʭ ʨʦʙʦʪʽʚ-

ʤʘʥʽʧʫʣʷʪʦʨʽʚ ʜʦʟʚʦʣʷʻ ʧʨʠʩʢʦʨʠʪʠ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʩʦʨʪʫʚʘʥʥʷ, ʧʘʢʫʚʘʥʥʷ ʪʘ 
ʧʘʣʝʪʠʟʘʮʽʾ. ʇʨʦʪʝ ʪʘʢʘ ʚʟʘʻʤʦʜʽʷ ʧʦʪʨʝʙʫʻ ʪʦʯʥʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ 

ʢʝʨʫʚʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʠ ʣʽʥʽʾ. ʄʝʪʦʶ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʥʘʣʽʟ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʽʜʭʦʜʽʚ ʜʦ ʤʫʣʴʪʠ-ʨʦʙʦʪʥʦʾ ʢʦʦʨʜʠʥʘʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʤʫʣʷʪʦʨʘ 

CoppeliaSim. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʄʦʜʝʣʶʚʘʥʥʷ ʤʫʣʴʪʠ-ʨʦʙʦʪʥʦʾ ʧʘʢʫʚʘʣʴʥʦʾ ʣʽʥʽʾ 

ʚʠʢʦʥʫʚʘʣʦʩʴ ʫ ʩʝʨʝʜʦʚʠʱʽ CoppeliaSim. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʛʣʷʥʫʪʦ ʪʨʠ ʦʩʥʦʚʥʽ 

ʧʽʜʭʦʜʠ ʜʦ ʢʦʦʨʜʠʥʘʮʽʾ: ʮʝʥʪʨʘʣʽʟʦʚʘʥʝ ʢʝʨʫʚʘʥʥʷ, ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʠʡ ʢʦʥʩʝʥʩʫʩ ʽ 

ʙʘʛʘʪʦʘʛʝʥʪʥʝ ʧʽʜʩʠʣʶʚʘʣʴʥʝ ʥʘʚʯʘʥʥʷ (MARL). ʉʪʚʦʨʝʥʦ ʮʠʬʨʦʚʠʡ ʜʚʽʡʥʠʢ 

ʧʘʢʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ñpick-and-placeò ʽʟ ʜʚʦʤʘ ʨʦʙʦʪʘʤʠ-ʤʘʥʽʧʫʣʷʪʦʨʘʤʠ, ʩʝʥʩʦʨʘʤʠ 

ʪʘ ʢʦʥʚʝʻʨʥʦʶ ʩʠʩʪʝʤʦʶ. ɼʣʷ ʢʦʞʥʦʛʦ ʧʽʜʭʦʜʫ ʤʦʜʝʣʶʚʘʣʠʩʷ ʪʠʧʦʚʽ ʩʮʝʥʘʨʽʾ: 

ʩʠʥʭʨʦʥʥʘ ʧʘʣʝʪʠʟʘʮʽʷ, ʘʜʘʧʪʘʮʽʷ ʜʦ ʟʙʦʾʚ ʽ ʨʦʟʧʦʜʽʣ ʟʘʜʘʯ ʚ ʫʤʦʚʘʭ ʜʠʥʘʤʽʯʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʆʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʚʦʜʠʣʘʩʷ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ: ʯʘʩ ʮʠʢʣʫ, ʧʨʦʩʪʦʾ 
ʨʦʙʦʪʽʚ, ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʮʝʥʪʨʘʣʽʟʦʚʘʥʽ ʘʣʛʦʨʠʪʤʠ ʟ ʧʨʘʚʠʣʘʤʠ 

ʜʠʩʧʝʪʯʝʨʠʟʘʮʽʾ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʦʩʪʫ ʨʝʘʣʽʟʘʮʽʶ, ʘʣʝ ʤʘʶʪʴ ʥʠʞʯʫ ʘʜʘʧʪʠʚʥʽʩʪʴ. 

ɼʝʮʝʥʪʨʘʣʽʟʦʚʘʥʽ ʩʭʝʤʠ ʥʘ ʦʩʥʦʚʽ ʢʦʥʩʝʥʩʫʩʫ ʧʽʜʚʠʱʫʶʪʴ ʥʘʜʽʡʥʽʩʪʴ ʽ ʜʦʟʚʦʣʷʶʪʴ 

ʨʦʙʦʪʘʤ ʩʘʤʦʩʪʽʡʥʦ ʧʝʨʝʨʦʟʧʦʜʽʣʷʪʠ ʟʘʚʜʘʥʥʷ ʧʨʠ ʟʙʦʾ. ʅʘʡʚʠʱʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʚʠʷʚʣʝʥʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ MARL: ʥʘʚʯʝʥʽ ʘʛʝʥʪʠ ʩʘʤʦʩʪʽʡʥʦ ʢʦʦʨʜʠʥʫʚʘʣʠ ʜʽʾ ʟ 

ʤʽʥʽʤʘʣʴʥʠʤʠ ʢʦʥʬʣʽʢʪʘʤʠ. ʋʩʽ ʤʝʪʦʜʠ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚ ʨʝʘʣʴʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʦʜʥʘʢ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʢʣʘʜʥʦʩʪʽ ʟʘʜʘʯʽ ʪʘ 

ʨʝʩʫʨʩʥʠʭ ʦʙʤʝʞʝʥʴ. CoppeliaSim ʧʽʜʪʚʝʨʜʠʚ ʩʚʦʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʷʢ ʧʣʘʪʬʦʨʤʘ ʜʣʷ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʣʘʛʦʜʞʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʢʦʦʨʜʠʥʘʮʽʾ. 

ɺʠʩʥʦʚʢʠ. ʉʠʤʫʣʷʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʤʫʣʴʪʠ-ʨʦʙʦʪʥʠʭ ʧʘʢʫʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ 
ʜʦʟʚʦʣʷʻ ʧʦʨʽʚʥʶʚʘʪʠ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ ʢʦʦʨʜʠʥʘʮʽʾ ʽ ʦʙʠʨʘʪʠ ʦʧʪʠʤʘʣʴʥʫ ʩʪʨʘʪʝʛʽʶ 

ʢʝʨʫʚʘʥʥʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʠʬʨʦʚʦʛʦ ʜʚʽʡʥʠʢʘ ʫ ʩʝʨʝʜʦʚʠʱʽ CoppeliaSim ʩʧʨʠʷʻ 

ʟʤʝʥʰʝʥʥʶ ʯʘʩʫ ʨʦʟʨʦʙʢʠ, ʟʥʠʞʝʥʥʶ ʨʠʟʠʢʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʶ 

ʥʘʜʽʡʥʦʩʪʽ ʩʠʩʪʝʤ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʽʥʪʝʛʨʘʮʽʶ 

ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ ʽ ʩʝʥʩʦʨʠʢʠ ʜʣʷ ʱʝ ʛʣʠʙʰʦʾ ʘʜʘʧʪʘʮʽʾ ʜʦ ʨʝʘʣʴʥʠʭ ʫʤʦʚ. 
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ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʪʦʢʦʣʫ MQTT ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʘʥʘʣʽʪʠʯʥʠʭ ʩʠʩʪʝʤ Industry 

4.0 
 

ɼʝʥʠʩ ɻʘʡʜʫʯʝʢ, ɺʦʣʦʜʠʤʠʨ ʂʦʩʪʽʥ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʚ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʫ ʭʘʨʯʦʚʽʡ 

ʽʥʜʫʩʪʨʽʾ, ʩʪʨʽʤʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʝʢʪʽʚ ʧʨʦʤʠʩʣʦʚʦʛʦ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ 
(Industrial Internet of Things), ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʢʦʤʧʣʝʢʩʥʝ ʚʽʜʜʘʣʝʥʝ ʢʝʨʫʚʘʥʥʷ 

ʧʨʦʤʠʩʣʦʚʠʤʠ ʦʙôʻʢʪʘʤʠ ʪʘ ʦʧʪʠʤʽʟʘʮʽʶ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ. ʋʩʧʽʭ ʧʨʦʝʢʪʽʚ IIoT 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʨʽʰʝʥʥʷ ʩʢʣʘʜʥʠʭ ʟʘʚʜʘʥʴ ʧʝʨʝʜʘʯʽ ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ 

ʜʘʥʠʭ ʟ ʩʝʥʩʦʨʽʚ, ʇʃʂ, SCADA ʪʘ ʽʥʰʠʭ ʩʠʩʪʝʤ, ʾʭ ʜʦʩʪʫʧʥʦʩʪʽ ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ 

ʢʦʨʧʦʨʘʪʠʚʥʠʤʠ ɯʊ-ʩʠʩʪʝʤʘʤʠ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ɯʥʜʫʩʪʨʽʾ 4.0 ʽ ʩʮʝʥʘʨʽʾʚ ʚʝʜʝʥʥʷ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. MQTT (Message Queuing Telemetry Transport)  ʮʝ 

ʪʨʘʥʩʧʦʨʪʥʠʡ ʧʨʦʪʦʢʦʣ ʜʣʷ ʧʫʙʣʽʢʘʮʽʾ/ʧʽʜʧʠʩʢʠ, ʧʦʙʫʜʦʚʘʥʠʡ ʥʘ ʘʨʭʽʪʝʢʪʫʨʽ ʢʣʽʻʥʪ-

ʩʝʨʚʝʨ. ɺʽʜʢʨʠʪʽʩʪʴ ʪʘ ʧʨʦʩʪʦʪʘ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʪʦʢʦʣʫ ʚʽʜʢʨʠʚʘʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʙʘʛʘʪʴʦʭ ʢʦʥʬʽʛʫʨʘʮʽʷʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʜʣʷ 

ʟʚôʷʟʢʫ ʚ ʢʦʥʪʝʢʩʪʘʭ çʤʘʰʠʥʘ-ʤʘʰʠʥʘè (M2M) ʪʘ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʩʠʩʪʝʤ 

ʇʨʦʤʠʩʣʦʚʠʭ ɯʥʪʝʨʥʝʪ-ʨʝʯʝʡ (IIoT), ʜʝ ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ʻ ʢʣʶʯʦʚʦʶ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʧʨʠ ʾʭ ʧʨʦʝʢʪʫʚʘʥʥʽ. ʎʝʡ ʧʨʦʪʦʢʦʣ ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʩʪʘʥʜʘʨʪʘʤʠ 

OASIS ʪʘ ISO (ISO/IEC 20922). 

ʈʝʟʫʣʴʪʘʪʠ. MQTT-ʧʨʦʪʦʢʦʣ ʨʦʟʨʦʙʣʝʥʠʡ ʷʢ çʣʝʛʢʠʡè ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʽʜʝʘʣʴʥʠʤ ʜʣʷ ʩʝʨʝʜʦʚʠʱ ʽʟ ʥʠʟʴʢʦʶ ʧʨʦʧʫʩʢʥʦʶ ʟʜʘʪʥʽʩʪʶ. 

ɺʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻ ʥʝʚʝʣʠʢʽ ʨʦʟʤʽʨʠ ʧʦʚʽʜʦʤʣʝʥʴ, ʱʦ ʟʤʝʥʰʫʻ ʩʧʦʞʠʚʘʥʥʷ ʜʘʥʠʭ ʫ 

ʤʝʨʝʞʽ. ʆʧʪʠʤʽʟʦʚʘʥʠʡ ʬʦʨʤʘʪ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʨʦʙʠʪʴ ʡʦʛʦ ʧʨʠʜʘʪʥʠʤ ʜʣʷ ʧʨʠʩʪʨʦʾʚ 

ʟ ʦʙʤʝʞʝʥʦʶ ʦʙʯʠʩʣʶʚʘʣʴʥʦʶ ʧʦʪʫʞʥʽʩʪʶ. MQTT ʤʦʞʝ ʙʫʪʠ ʤʘʩʰʪʘʙʦʚʘʥʠʤ ʜʣʷ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʠʩʪʨʦʾʚ ʽʟ ʤʦʜʝʣʣʶ ʧʫʙʣʽʢʘʮʽʾ-ʧʽʜʧʠʩʢʠ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʾʤ 

ʧʽʜʢʣʶʯʘʪʠʩʷ ʜʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʩʝʨʚʝʨʘ (ʙʨʦʢʝʨʘ). ʎʝ ʨʦʙʠʪʴ ʡʦʛʦ ʧʨʠʜʘʪʥʠʤ ʜʣʷ 

ʚʝʣʠʢʠʭ ʨʦʟʛʦʨʪʘʥʴ IIoT ʪʘ ʦʧʨʘʮʶʚʘʥʥʷ ʤʽʣʴʡʦʥʽʚ ʧʦʚʽʜʦʤʣʝʥʴ ʟʘ ʩʝʢʫʥʜʫ. 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʘʥʘʣʽʪʠʯʥʠʭ ʩʠʩʪʝʤ ʧʘʢʫʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʜʝ ʦʙʤʽʥ ʜʘʥʠʤʠ 
ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ ʪʘ ʭʤʘʨʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʤʝʨʝʞʽ Internet, ʚʠʤʦʛʠ ʜʦ 

ʙʝʟʧʝʢʠ ʪʘ ʮʽʣʽʩʥʦʩʪʽ ʜʘʥʠʭ ʻ ʧʨʠʥʮʠʧʦʚʦ ʚʠʩʦʢʠʤʠ. ʍʦʯʘ MQTT ʩʘʤ ʧʦ ʩʦʙʽ ʥʝ ʻ 

ʙʝʟʧʝʯʥʠʤ, ʡʦʛʦ ʤʦʞʥʘ ʟʘʭʠʩʪʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʙʝʟʧʝʢʠ, 

ʪʘʢʠʭ ʷʢ ʰʠʬʨʫʚʘʥʥʷ SSL/TLS, ʘ ʪʘʢʦʞ ʤʝʭʘʥʽʟʤʽʚ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʜʣʷ 

ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʯʥʠʡ ʟʚôʷʟʦʢ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʦʧʠʪʫʚʘʥʥʷ, ʷʢʽ ʽʥʩʪʨʫʤʝʥʪʠ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʩʚʦʻʾ 

ʩʪʨʘʪʝʛʽʾ IIoT ʥʘʨʘʟʽ ʚʚʘʞʘʶʪʴʩʷ ʥʝʦʙʭʽʜʥʠʤʠ, MQTT ʙʫʚ ʚʠʟʥʘʥʠʡ ʥʘʡʚʘʞʣʠʚʽʰʠʤ 

ʝʣʝʤʝʥʪʦʤ  55,47% ʨʝʩʧʦʥʜʝʥʪʽʚ ʚʽʜʧʦʚʽʣʠ, ʱʦ ʢʦʤʧʘʥʽʾ ʨʦʟʛʣʷʜʘʶʪʴ MQTT ʷʢ 

ʩʫʪʪʻʚʫ ʩʢʣʘʜʦʚʫ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʽ ʨʦʟʛʦʨʪʘʥʥʷ ʧʨʦʝʢʪʽʚ IIoT. 

ɺʠʩʥʦʚʢʠ. ʇʨʦʪʦʢʦʣ MQTT ʻ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʧʘʢʫʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʭʘʨʯʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚ ʟʘʚʜʷʢʠ ʛʥʫʯʢʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʚ ʘʨʭʽʪʝʢʪʫʨʽ 
ʩʠʩʪʝʤ IIoT. ʆʧʪʠʤʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʧʨʦʪʦʢʦʣʫ MQTT ʚ ʫʤʦʚʘʭ 

ʦʙʤʝʞʝʥʠʭ ʨʝʩʫʨʩʽʚ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʧʨʘʮʶʚʘʪʠ ʧʨʠ ʚʠʩʦʢʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ, ʱʦ ʻ 

ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʚʝʣʠʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. 

ɿʜʘʪʥʽʩʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ ʩʪʘʙʽʣʴʥʠʡ ʟʚôʷʟʦʢ ʟ ʤʦʞʣʠʚʽʩʪʶ ʰʠʬʨʫʚʘʥʥʷ ʜʘʻ ʟʤʦʛʫ 

ʽʥʪʝʛʨʫʚʘʪʠ ʚʽʜʜʘʣʝʥʽ ʪʘ ʨʦʟʧʦʜʽʣʝʥʽ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʜʦʟʚʦʣʷʻ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʨʦʙʥʠʯʽ ʧʨʦʮʝʩʠ ʪʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʩʪʘʙʽʣʴʥʦ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʧʘʢʫʚʘʥʥʷ 

ʭʘʨʯʦʚʦʾ ʧʨʦʜʫʢʮʽʾ.  
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ʆʧʪʠʤʽʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʚʘʢʫʫʤʫʚʘʥʥʷ ʚ ʘʜʘʧʪʠʚʥʠʭ  ʤʝʭʘʪʨʦʥʥʠʭ ʤʦʜʫʣʷʭ 

ʟʘʭʚʘʪʽʚ 

ɭʚʛʝʥ ʂʠʨʠʣʴʯʫʢ, ʊʘʨʘʩ ɹʫʪʠʢ, ʃʶʜʤʠʣʘ ʂʨʠʚʦʧʣʷʩ-ɺʦʣʦʜʽʥʘ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɺʩʪʫʧ. ʇʨʦʮʝʩʠ ʨʦʟʨʽʜʞʝʥʥʷ ʩʪʠʪʥʝʥʦʛʦ ʧʦʚʽʪʨʷ - ʻ ʢʣʶʯʦʚʠʤʠ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ 

ʨʦʙʦʪʠ ʘʜʘʧʪʠʚʥʠʭ ʤʝʭʘʪʨʦʥʥʠʭ ʤʦʜʫʣʽʚ ʟʘʭʚʘʪʫ. ʊʦʤʫ, ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʨʦʙʦʪʠ ʘʜʘʧʪʠʚʥʦʛʦ ʤʝʭʘʪʨʦʥʥʦʛʦ ʤʦʜʫʣʷ ʟʘʭʚʘʪʫ ʻ ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ ʜʣʷ  

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʘʢʫʫʤʥʦʾ ʩʠʩʪʝʤʠ. 
ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʆʧʪʠʤʽʟʘʮʽʶ ʚʘʢʫʫʤʫʚʘʥʥʷ ʫ ʤʝʭʘʪʨʦʥʥʠʭ ʤʦʜʫʣʷʭ ʟʘʭʚʘʪʽʚ 

ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʥʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʽʟ ʝʞʝʢʪʦʨʘʤʠ VES ʽʟ ʚʘʨʽʘʪʠʚʥʦʶ 

ʢʽʣʴʢʽʩʪʶ ʧʨʠʩʦʩʦʢ. ɼʠʥʘʤʽʢʘ ʚʘʢʫʫʤʫʚʘʥʥʷ ʙʘʟʫʚʘʣʘʩʴ ʥʘ ʜʠʬʝʨʝʥʮʽʡʥʦʤʫ ʨʽʚʥʷʥʥʽ, 

ʷʢʝ ʚʨʘʭʦʚʫʻ ʟʤʽʥʫ ʪʠʩʢʫ ʫ ʟʘʤʢʥʝʥʦʤʫ ʦʙôʻʤʽ. ɺʠʪʨʘʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʟʥʘʯʘʣʠʩʷ 

ʽʥʪʝʨʧʦʣʷʮʽʻʶ, ʘ ʽʥʪʝʛʨʘʣʴʥʝ ʧʦʚʽʪʨʦʩʧʦʞʠʚʘʥʥʷ ï ʯʠʩʝʣʴʥʠʤ ʽʥʪʝʛʨʫʚʘʥʥʷʤ.  

ʈʝʟʫʣʴʪʘʪʠ. ʅʘ ʦʩʥʦʚʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʦʪʨʠʤʘʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʠʥʘʤʽʢʫ ʚʘʢʫʫʤʫʚʘʥʥʷ ʽ ʚʠʪʨʘʪʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ ʫ ʘʜʘʧʪʠʚʥʦʤʫ ʤʝʭʘʪʨʦʥʥʦʤʫ ʤʦʜʫʣʽ ʟʘʭʚʘʪʘ. ʇʽʜ 

ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʚʨʘʭʦʚʫʚʘʣʠʩʴ ʨʽʟʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʠʩʦʩʦʢ (5 ʽ 10 ʰʪʫʢ) ʪʘ ʨʽʟʥʽ ʚʠʜʠ 

ʝʞʝʢʪʦʨʘ ʪʠʧʫ VES-10N. ɼʠʥʘʤʽʢʘ ʩʪʚʦʨʝʥʥʷ ʚʘʢʫʫʤʫ ʦʧʠʩʘʥʘ ʬʫʥʢʮʽʻʶ: 

 ὖὸ ὖ ὖ ρ  Ὡ , ʜʝ P(t)ð ʪʠʩʢ ʫ ʩʠʩʪʝʤʽ ʚ ʤʦʤʝʥʪ ʯʘʩʫ t,   V ð 

ʝʬʝʢʪʠʚʥʠʡ ʦʙôʻʤ ʚʘʢʫʫʤʥʦʾ ʧʦʨʦʞʥʠʥʠ, Qmax  ð ʤʘʢʩʠʤʘʣʴʥʘ ʚʠʪʨʘʪʘ ʧʦʚʽʪʨʷ, Ŭ  ð 

ʢʦʝʬʽʮʽʻʥʪ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ. ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʠʩʦʩʦʢ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʨʦʩʪʘʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʦʙôʻʤʫ ὠ. ʱʦ, 
ʟʛʽʜʥʦ ʟ ʨʽʚʥʷʥʥʷʤ, ʚʠʢʣʠʢʘʻ 
ʟʨʦʩʪʘʥʥʷ ʯʘʩʫ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʴʦʚʦʛʦ 

ʚʘʢʫʫʤʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʰʚʠʜʰʝ 

ʚʘʢʫʫʤʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʤʦʜʝʣʴ VES-

15N-B, ʘ ʥʘʡʧʦʚʽʣʴʥʽʰʝ ð VES-10N 

ʯʝʨʝʟ ʥʠʞʯʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ɿʘʣʝʞʥʦʩʪʽ ʘʧʨʦʢʩʠʤʫʶʪʴʩʷ 

ʢʚʘʜʨʘʪʠʯʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʟ Ὑ2>0,98, 

ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʥʘʜʽʡʥʽʩʪʴ 

ʨʝʟʫʣʴʪʘʪʽʚ. ʆʧʪʠʤʽʟʘʮʽʷ ʩʠʩʪʝʤʠ 

ʧʦʪʨʝʙʫʻ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʙʦʨʫ ʪʠʧʫ 
ʝʞʝʢʪʦʨʘ ʽ ʢʽʣʴʢʦʩʪʽ ʧʨʠʩʦʩʦʢ. 

ʈʠʩ.1. ɿʘʣʝʞʥʽʩʪʴ ʯʘʩʫ 

ʜʦʩʷʛʥʝʥʥʷ ʚʘʢʫʫʤʫ ʚʽʜ ʛʣʠʙʠʥʠ 

ʨʦʟʨʽʜʞʝʥʥʷ ʜʣʷ ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ ʝʞʝʢʪʦʨʽʚ ʫ ʤʝʭʘʪʨʦʥʥʦʤʫ ʤʦʜʫʣʽ ʟʘʭʚʘʪʘ 

ɺʠʩʥʦʚʢʠ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʜʘʧʪʠʚʥʠʭ ʤʝʭʘʪʨʦʥʥʠʭ ʤʦʜʫʣʽʚ 

ʟʘʭʚʘʪʫ ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚʘʢʫʫʤʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʰʚʠʜʢʝ ʜʦʩʷʛʥʝʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ ʨʦʟʨʽʜʞʝʥʥʷ ʧʨʠ ʤʽʥʽʤʘʣʴʥʦʤʫ 

ʩʧʦʞʠʚʘʥʥʽ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ. ɿʘʣʝʞʥʦ ʚʽʜ ʚʠʤʦʛ ʜʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʜʦʮʽʣʴʥʠʤ 

ʤʦʞʝ ʙʫʪʠ ʚʠʙʽʨ ʙʽʣʴʰ ʧʦʪʫʞʥʠʭ ʝʞʝʢʪʦʨʽʚ ʘʙʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ʨʽʰʝʥʴ, ʱʦ 

ʨʝʛʫʣʶʶʪʴ ʧʘʨʘʤʝʪʨʠ ʚʘʢʫʫʤʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ.  
ʃ̔ʪʝʨʘʪʫʨʘ: Kryvoplias-Volodina L., Tokarchuk S., Maslo M., Volodin O. (2022) 

Synthese eines adaptiven mechatronischen systems zum pneumatischen transport von 
sch¿ttgutprodukten. Scientific foundations in research in Engineering. ï Collective 

monograph. - Group. ï Boston: PrimediaeLaunch, ï pp.709-792. 
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ɼʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʠʩʪʝʤ ʧʦʜʘʚʘʥʥʷ ʧʣʽʚʢʦʚʠʭ ʧʘʢʫʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

 

ɭʣʠʟʘʚʝʪʘ ʐʚʘʡʯʝʥʢʦ, ʗʨʦʩʣʘʚ ʉʪʝʧʘʥʶʢ,  

ʖʣʽʷ ʉʪʫʧʘʢ, ʂʦʩʪʷʥʪʠʥ ɺʘʩʠʣʴʢʽʚʩʴʢʠʡ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʇʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʦʙʣʘʜʥʘʥʥʷ, ʜʝ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʛʥʫʯʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʣʽʥʽʷʭ ʧʘʢʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ ʭʘʨʯʦʚʠʭ 
ʚʠʨʦʙʥʠʮʪʚ ʥʝʦʙʭʽʜʥʠʤ ʻ ˇʨʫʥʪʦʚʥʠʡ ʘʥʘʣʽʟ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ. ʂʽʥʝʤʘʪʠʢʘ ʽ 

ʜʠʥʘʤʽʢʘ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ ʻ ʚʘʞʣʠʚʠʤʠ ʩʢʣʘʜʦʚʠʤʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʝʥʝʨʛʝʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʠʩʪʝʤ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʊʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤ ʧʝʨʝʤʽʱʝʥʥʷ ʧʣʽʚʢʦʚʠʭ 

ʧʘʢʫʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚ ʣʽʥʽʷʭ ʧʘʢʫʚʘʥʥʷ ʭʘʨʯʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ. ɺʠʢʦʥʘʥʠʡ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʧʨʠʚʦʜʠʪʴ ʜʦ ʚʠʩʥʦʚʢʫ ʧʨʦ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʣʶʯʝʥʥʷ ʘʙʦ ʦʙʤʝʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʫʜʘʨʥʦʾ ʚʟʘʻʤʦʜʽʾ ʚ ʩʠʩʪʝʤʘʭ 

ʧʦʜʘʚʘʥʥʷ ʧʣʽʚʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚ ʦʙʣʘʜʥʘʥʥʽ ʣʽʥʽʡ ʧʘʢʫʚʘʥʥʷ. ɺ ʧʝʨʰʫ ʯʝʨʛʫ ʩʣʽʜ 

ʦʮʽʥʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʦʙʤʝʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʚʝʜʫʯʦʾ ʤʘʩʠ, ʷʢʱʦ ʮʝ ʜʦʟʚʦʣʷʻʪʴʩʷ 

ʮʠʢʣʦʛʨʘʤʦʶ ʩʠʩʪʝʤʠ. ɿʥʘʯʝʥʥʷʤ ʤʘʩʠ ʨʫʣʦʥʫ ʟ ʧʣʽʚʢʦʚʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʧʨʠʧʫʩʪʠʤʦ 

ʚʘʨʽʶʚʘʪʠ. ɾʦʨʩʪʢʦʩʪʽ ʛʥʫʯʢʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʚʝʜʫʯʦʶ ʽ ʚʝʜʝʥʦʶ ʤʘʩʘʤʠ ʤʦʞʝ 

ʦʙʤʝʞʫʚʘʪʠʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʾʭ ʜʦʚʞʠʥ. ʂʦʤʧʣʝʢʩʥʠʤ ʚʠʨʽʰʝʥʥʷʤ ʮʽʻʾ ʟʘʜʘʯʽ 
ʚʚʘʞʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʝʥʩʘʪʦʨʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʟʤʝʥʰʠʪʠ ʞʦʨʩʪʢʽʩʪʴ 

ʧʣʽʚʢʦʚʦʛʦ ʧʦʣʦʪʥʘ ʽ, ʦʜʥʦʯʘʩʥʦ, ʚʧʣʠʥʫʪʠ ʥʘ ʨʝʞʠʤ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ ʨʦʟʛʦʥʫ 

ʨʫʣʦʥʫ ʚ ʦʙʝʨʪʘʣʴʥʦʤʫ ʨʫʩʽ. ʇʨʠʩʫʪʥʽʩʪʴ ʢʦʤʧʝʥʩʘʪʦʨʘ ʜʦʟʚʦʣʷʻ: 

Å ʦʙʤʝʞʠʪʠ ʪʘ ʩʪʘʙʽʣʽʟʫʚʘʪʠ ʥʘʪʷʛ ʧʣʽʚʢʦʚʦʛʦ ʧʦʣʦʪʥʘ; 

Å ʧʦʢʣʘʩʪʠ ʨʦʣʴ ʚʝʜʝʥʦʾ ʤʘʩʠ ʨʫʣʦʥʫ ʥʘ ʤʘʩʫ ʥʘʪʷʞʥʦʛʦ ʧʨʠʩʪʨʦʶ-

ʢʦʤʧʝʥʩʘʪʦʨʘ; 

Å ʟʘʙʝʟʧʝʯʠʪʠ ʤôʷʢʽ ʨʝʞʠʤʠ ʦʙʝʨʪʘʥʥʷ ʨʫʣʦʥʫ ʽ ʦʙʤʝʞʠʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʜʽʣʷʥʮʽ ʤʽʞ ʢʦʤʧʝʥʩʘʪʦʨʦʤ ʽ ʚʝʜʝʥʦʶ ʤʘʩʦʶ ʨʫʣʦʥʫ; 

Å ʟʘʙʝʟʧʝʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʣʘʚʥʦʛʦ ʭʦʜʫ ʧʨʠʩʪʨʦʶ ʨʦʟʤʦʪʫʚʘʥʥʷ ʨʫʣʦʥʽʚ. 

ʇʨʠʩʫʪʥʽʩʪʴ ʢʦʤʧʝʥʩʘʪʦʨʘ ʚ ʩʠʩʪʝʤʽ ʧʨʘʢʪʠʯʥʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʦʜʽʣʫ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʟʥʠʢʘʻ ʙʝʟʧʦʩʝʨʝʜʥʷ ʚʟʘʻʤʦʜʽʷ ʤʽʞ 
ʚʝʜʫʯʦʶ ʽ ʚʝʜʝʥʦʶ ʤʘʩʘʤʠ ʽ ʜʦʩʷʛʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʪʦʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʚʝʣʠʯʠʥʦʶ 

ʥʘʪʷʛʫ ʧʣʽʚʢʦʚʦʛʦ ʧʦʣʦʪʥʘ ʚ ʮʽʡ ʯʘʩʪʠʥʽ. ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʢʦʤʧʝʥʩʘʪʦʨʘ ʨʝʛʫʣʶʚʘʥʥʷ 

ʥʘʪʷʛʫ ʫʩʢʣʘʜʥʝʥʝ ʨʝʞʠʤʘʤʠ ʚʠʙʽʛʫ ʚʝʜʝʥʦʾ ʤʘʩʠ ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʫ ʟʚôʷʟʢʫ ʟʽ ʟʤʽʥʥʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʤʦʤʝʥʪʽʚ ʽʥʝʨʮʽʾ ʨʫʣʦʥʽʚ ʥʘ ʧʦʯʘʪʢʫ ʧʨʦʮʝʩʫ ʽ ʥʘ ʝʪʘʧʽ ʡʦʛʦ ʧʦʚʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʇʨʦʚʝʜʝʥʝ ʘʥʘʣʽʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʻ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ 

ʢʦʤʧʝʥʩʘʮʽʡʥʦʛʦ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʨʠʩʪʨʦʶ ʜʣʷ ʩʪʘʙʽʣʽʟʘʮʽʾ ʽʥʝʨʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʚʝʜʝʥʦʾ ʤʘʩʠ ʽ ʧʦʣʽʧʰʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɺʠʩʥʦʚʢʠ. 1. ɺʠʢʦʥʘʥʘ ʦʮʽʥʢʘ ʨʦʣʽ ʽ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧʝʥʩʘʮʽʡʥʠʭ 

ʧʨʠʩʪʨʦʾʚ, ʟʘʚʜʘʥʥʷʤ ʷʢʠʭ ʻ ʩʪʘʙʽʣʽʟʘʮʽʷ ʥʘʪʷʛʽʚ ʛʥʫʯʢʠʭ ʧʘʢʫʚʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚ 

ʨʝʞʠʤʘʭ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ ʣʽʥʽʡ ʧʘʢʫʚʘʥʥʷ.  
2. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʥʘʯʥʠʡ ʜʝʩʪʘʙʽʣʽʟʫʶʯʠʡ ʚʧʣʠʚ ʤʘʻ ʟʤʽʥʥʠʡ ʭʘʨʘʢʪʝʨ 

ʤʦʤʝʥʪʫ ʽʥʝʨʮʽʾ ʨʫʣʦʥʫ ʟ ʧʣʽʚʢʦʶ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʜʦʮʽʣʴʥʠʤ ʻ ʩʪʚʦʨʝʥʥʷ 

ʢʦʤʧʝʥʩʘʪʦʨʽʚ-ʨʝʛʫʣʷʪʦʨʽʚ ʤʦʤʝʥʪʫ ʽʥʝʨʮʽʾ ʨʫʣʦʥʫ ʽ ʨʫʣʦʥʦʪʨʠʤʫʚʘʯʘ. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʤʝʭʘʪʨʦʥʥʠʭ ʤʦʜʫʣʽʚ ʚʘʛʦʚʠʭ ʜʦʟʘʪʦʨʽʚ ʜʣʷ ʨʽʜʢʦʾ ʧʨʦʜʫʢʮʽʾ 

 

ʊʝʪʷʥʘ ʗʢʠʤʯʫʢ, ʂʦʩʪʷʥʪʠʥ ɺʘʩʠʣʴʢʽʚʩʴʢʠʡ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 
ɺʩʪʫʧ. ʈʦʟhʠʨʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʾʞʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʦʚ'ʷʟʘʥʝ ʟ ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʚʠʨʦʙʥʠʮʪʚʘ, ʚʠʩʦʢʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʪʦʯʥʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ 

ʪʘ ʰʚʠʜʢʦʩʪʽ ʜʦʟʫʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ. ʆʩʥʦʚʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʥʦʚʠʭ ʟʨʘʟʢʽʚ ʜʦʟʘʪʦʨʽʚ ʻ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢ ʪʨʘʜʠʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ: ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʝʢʦʥʦʤʽʯʥʦʩʪʽ (ʤʽʥʽʤʘʣʴʥʦʾ 

ʚʘʨʪʦʩʪʽ), ʥʘʜʽʡʥʦʩʪʽ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʊʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤ ʜʦʟʫʚʘʥʥʷ ʚ ʣʽʥʽʷʭ 

ʧʘʢʫʚʘʥʥʷ ʭʘʨʯʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ. ʇʨʠ ʜʦʟʫʚʘʥʥʽ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʘʣʴʥʦʶ 

ʣʘʥʢʦʶ ʩʠʩʪʝʤʠ ʚʘʛʦʚʦʛʦ ʜʦʟʫʚʘʥʥʷ ʻ ʨʦʙʦʯʠʡ ʦʨʛʘʥ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ ʢʦʥʪʘʢʪʽ ʟ ʜʦʟʫʶʯʦʶ ʨʽʜʠʥʦʶ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʦʙʦʯʽ ʦʨʛʘʥʠ ʟ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤ ʧʨʠʚʦʜʦʤ, ʤʘʶʪʴ ʙʽʣʴʰʫ ʰʚʠʜʢʦʜʽʶ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʥʝʚʤʘʪʠʯʥʠʤ 

ʧʨʠʚʦʜʦʤ ʽ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʧʨʠ ʧʽʜʚʠʱʝʥʠʭ ʪʠʩʢʘʭ. 
ʊʦʯʥʽʩʪʴ ʜʦʟʫʚʘʥʥʷ ʚ ʪʘʢʽʡ ʩʠʩʪʝʤʽ ʢʝʨʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, 

ʥʘʷʚʥʽʩʪʶ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʧʦ ʤʘʩʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ ʨʽʜʠʥʠ ʪʘ ʾʾ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʟʨʽʚʥʶʚʘʥʥʷ ʦʪʨʠʤʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʟ ʝʪʘʣʦʥʥʠʤ 

ʟʥʘʯʝʥʥʷʤ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʚʠʤʽʨʶʚʘʥʥʷ. ɸʚʪʦʤʘʪʠʯʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʘʢʠʭ 

ʧʨʠʩʪʨʦʾʚ ʻ ʘʜʘʧʪʠʚʥʠʤʠ ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʦʙʭʽʜʥʠʡ ʨʽʚʝʥʴ ʥʘʜʽʡʥʦʾ ʨʦʙʦʪʠ 

ʧʨʝʮʠʟʽʡʥʦʛʦ ʜʦʟʘʪʦʨʘ ʚ ʫʤʦʚʘʭ ʰʚʠʜʢʦʾ ʟʤʽʥʠ ʥʘʚʢʦʣʠʰʥʽʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʰʣʷʭʦʤ 

ʨʦʟʨʘʭʫʥʢʫ ʪʘ ʧʦʜʘʯʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʠʛʥʘʣʫ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʣʦʞʝʥʥʷ ʨʦʙʦʯʦʛʦ 

ʦʨʛʘʥʫ ʩʠʩʪʝʤʠ.  

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʤʝʪʦʶ ʨʦʙʦʪʠ ʻ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʧʨʝʮʠʟʽʡʥʠʭ ʚʘʛʦʚʠʭ 

ʜʦʟʘʪʦʨʽʚ ʷʢ ʝʣʝʢʪʨʦ- ʧʥʝʚʤʦʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʷʚʣʝʥʥʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽ ʩʪʚʦʨʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʨʦʟʨʘʭʫʥʢʫ 
ʢʝʨʦʚʘʥʠʭ ʥʝʩʪʘʮʽʦʥʘʨʥʠʭ ʨʝʞʠʤʽʚ ʨʫʭʫ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʘ. 

ʋ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʠʥʘʤʽʢʠ ʨʫʭʫ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʘ  ʟ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤ ʧʨʠʚʦʜʦʤ ʟ ʧʨʦʛʨʘʤʥʠʤ ʢʝʨʫʚʘʥʥʷʤ. ʉʠʩʪʝʤʘ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ 

ʨʽʚʥʷʥʴ, ʱʦ ʦʧʠʩʫʶʪʴ ʨʫʭ ʚʠʢʦʥʘʚʯʦʛʦ ʧʨʠʩʪʨʦʶ ʧʨʝʮʠʟʽʡʥʦʛʦ ʜʦʟʘʪʦʨʘ, ʦʪʨʠʤʘʥʘ ʥʘ  

ʦʩʥʦʚʽ ʨʽʚʥʷʥʥʷ ʃʘʛʨʘʥʞʘ-ʄʘʢʩʚʝʣʣʘ. 
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ʜʝ x , x", x"" - ʫʟʘʛʘʣʴʥʝʥʽ ʢʦʦʨʜʠʥʘʪʘ, ʰʚʠʜʢʽʩʪʴ, ʧʨʠʩʢʦʨʝʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ 

ʢʣʘʧʘʥʘ; ɛ -ʢʦʝʬʽʮʽʻʥʪ ʚ'ʷʟʢʦʛʦ ʪʝʨʪʷ; m - ʤʘʩʘ ʛʦʣʢʠ ʢʣʘʧʘʥʘ; ʈ(ʭ) - ʣʽʥʽʡʥʘ ʩʠʣʘ 

ʧʨʫʞʥʦʩʪʽ; F(ʝ) - ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʘ ʩʠʣʘ, R1, Rʩ - ʦʧʦʨʠ ʢʦʪʫʰʢʠ ʽ ʤʘʛʥʽʪʦʧʨʦʚʦʜʘ, z, S - 

ʯʠʩʣʦ ʚʠʪʢʽʚ ʽ ʧʣʦʱʘ ʢʦʪʫʰʢʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʫ, ʌ - ʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢ, U ï ʢʝʨʫʶʯʘ 

ʥʘʧʨʫʛʘ. 

ɺʠʩʥʦʚʢʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʨʫʭʫ ʢʣʘʧʘʥʘ ʜʦʟʘʪʦʨʘ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʟʘʢʦʥ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ ʜʦʟʘʪʦʨʘ ʧʨʠ 

ʬʦʨʤʫʚʘʥʥʽ ʜʦʟʠ ʚʘʛʦʚʠʤ ʩʧʦʩʦʙʦʤ. ɼʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 
ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʫʩʪʘʥʦʚʢʘ.  



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 
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ʄʝʪʦʜʠ ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʡ ʟʛʣʘʜʞʫʚʘʥʥʷ 

ʽ ʬʽʣʴʪʨʘʮʽʾ  ʚ Mathʉad 

 

ɼʤʠʪʨʦ ʉʢʫʣʘ, ɹʦʛʜʘʥ ʉʝʤʝʥʘ, ɸʥʘʩʪʘʩʽʷ ɼʝʨʝʥʽʚʩʴʢʘ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ʆʙʨʦʙʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ï ʚʘʞʣʠʚʠʡ ʝʪʘʧ ʙʫʜʴ-ʷʢʦʛʦ ʥʘʫʢʦʚʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ. ɺʦʥʘ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʜʦʩʪʦʚʽʨʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʚʠʷʚʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 
ʪʘ ʟʨʦʙʠʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʚʠʩʥʦʚʢʠ.  

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ.  ʄʝʪʦʜ ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʫʥʢʮʽʡ ʟʛʣʘʜʞʫʚʘʥʥʷ ʪʘ ʬʽʣʴʪʨʘʮʽʾ ʚ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʤʫ ʤʘʪʝʤʘʪʠʯʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʤʫ 

ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʩʦʙʽ ʜʣʷ ʥʘʫʢʦʚʠʭ ʪʘ ʽʥʞʝʥʝʨʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ Mathʉad  ʧʦʚôʷʟʘʥʠʡ ʟ 

ʧʦʙʫʜʦʚʦʶ ʘʣʛʦʨʠʪʤʽʚ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʘʥʜ: medsmooth(y,b) - ʟʛʣʘʜʞʫʚʘʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʝʜʽʘʥʥʦʛʦ ʬʽʣʴʪʨʘ; ksmooth(x,y,b) - ʟʛʣʘʜʞʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʬʫʥʢʮʽʾ ɻʘʫʩʘ; 

supsmooth(x,y) - ʣʦʢʘʣʴʥʝ ʟʛʣʘʜʞʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʜʘʧʪʠʚʥʦʛʦ ʘʣʛʦʨʠʪʤʫ, ʷʢʠʡ 

ʘʧʨʦʢʩʠʤʫʻ ʜʘʥʽ ʣʽʥʽʡʥʦʶ ʬʫʥʢʮʽʻʶ. 

ʈʝʟʫʣʴʪʘʪʠ. ɺʠʢʦ-

ʨʠʩʪʘʥʥʷ ʬʫʥʢʮʽʡ ʟʛʣʘʜ-

ʞʫʚʘʥʥʷ ʪʘ ʬʽʣʴʪʨʘʮʽʾ 

ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʚʽʟʫʘʣ-̔
ʟʘʮʽʾ ʜʘʥʠʭ, ʟʤʝʥʰʝʥʥʷ 

ʚʧʣʠʚʫ ʚʠʧʘʜʢʦʚʠʭ ʢʦ-

ʣʠʚʘʥʴ, ʬʽʣʴʪʨʘʮʽʾ ʥʝʙʘ-

ʞʘʥʠʭ ʯʘʩʪʦʪʥʠʭ ʩʢʣʘ-

ʜʦʚʠʭ, ʧʦʧʝʨʝʜʥʴʦʾ ʦʙ-

ʨʦʙʢʠ ʜʘʥʠʭ ʟ ʚʠʷʚʣʝʥ-

ʥʷʤ ʪʝʥʜʝʥʮʽʡ ʪʘ ʟʘʢʦ-

ʥʦʤʽʨʥʦʩʪʝʡ,  ʧʽʜʛʦʪʦʚ-

ʢʠ ʜʘʥʠʭ ʜʦ ʧʦʜʘʣʴʰʦʾ 

ʦʙʨʦʙʢʠ, ʧʦʣʽʧʰʝʥʥʷ 

ʪʦʯʥʦʩʪʽ ʩʪʘʪʠʩʪʠʯʥʦʛʦ 
ʘʥʘʣʽʟʫ ʪʘ ʘʧʨʦʢʩʠʤʘʮʽʾ 

ʨʝʟʫʣʴʪʘʪʽʚ. 

ɺʠʩʥʦʚʦʢ. ɿʘʩʪʦ-

ʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʟʛʣʘʜ- 

 
 
ʈʠʩ. ɸʣʛʦʨʠʪʤ ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʡ ʟʛʣʘʜʞʫʚʘʥʥʷ ʽ ʬʽʣʴʪʨʘʮʽʾ  ʚ Mathʉad 

ʞʫʚʘʥʥʷ ʪʘ ʬʽʣʴʪʨʘʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʟʘʙʝʟʧʝʯʫʻ ʦʙˇʨʫʥʪʦʚʘʥʫ 

ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʧʦʜʘʣʴʰʦʛʦ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʘʧʨʦʢʩʠʤʘʮʽʾ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. 

ʃʽʪʝʨʘʪʫʨʘ. ʆʩʥʦʚʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯʘʭ [ʊʝʢʩʪ] : ʥʘʚʯ. 
ʧʦʩʽʙ. ʜʣʷ ʩʪʫʜʝʥʪʽʚ ɺʅɿ / ʃ. ʆ. ʂʨʠʚʦʧʣʷʩ-ɺʦʣʦʜʽʥʘ [ʪʘ ʽʥ.] ; ʅʘʮ. ʫʥ-ʪ ʭʘʨʯ. 

ʪʝʭʥʦʣʦʛʽʡ.  ʂʠʾʚ : ʉʪʘʣʴ, 2016.  272 ʩ. 
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ʇʥʝʚʤʦ-
ʪʨʘʥʩʧʦʨʪʥʽ 
ʩʠʩʪʝʤʠ 

ʅʘʛʥʽʪʘʶʯʽ ʩʠʩʪʝʤʠ ïʩʠʧʢʠʡ ʚʘʥʪʘʞ 
ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʧʽʜ ʪʠʩʢʦʤ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ 

(ʚʽʜ ʢʦʤʧʨʝʩʦʨʘ). 

ɺʘʢʫʫʤʥʽ (ʚʩʤʦʢʪʫʶʯʽ) ʩʠʩʪʝʤʠ ïʩʠʧʢʠʡ ʚʘʥʪʘʞ 
ʟʘʩʤʦʢʪʫʻʪʴʩʷ ʫ ʧʦʚʽʪʨʷʥʠʡ ʧʦʪʽʢ ʟʘ ʨʘʭʫʥʦʢ 

ʨʦʟʨʽʜʞʝʥʥʷ (ʚʘʢʫʫʤʥʠʡ ʥʘʩʦʩ) ʽ 
ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʜʦ ʧʨʠʡʤʘʣʴʥʦʾ ʻʤʥʦʩʪʽ 

ʟʤʽʰʘʥʘ

ʂʘʧʩʫʣʴʥʽ ʧʥʝʚʤʦʪʨʘʥʩʧʦʨʪʥʽ ʫʩʪʘʥʦʚʢʠ -
ʚʘʥʪʘʞ ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʫ ʢʘʧʩʫʣʘʭ, ʱʦ 

ʧʝʨʝʩʫʚʘʶʪʴʩʷ ʫ ʪʨʫʙʽ ʜʝ ʩʪʚʦʨʶʻʪʴʩʷ ʧʝʨʝʧʘʜ 
ʪʠʩʢʫ.

ʉʪʨʫʤʝʥʝʚʠʡ 
ʟʘʭʚʘʪ 

ʚʠʢʦʨʠʩʪʦʚʫʻ 
ʧʦʚʽʪʨʷʥʠʡ 
ʧʦʪʽʢ ʜʣʷ 
ʫʪʨʠʤʘʥʥʷ 
ʧʨʝʜʤʝʪʘ ʙʝʟ 
ʬʽʟʠʯʥʦʛʦ 
ʢʦʥʪʘʢʪʫ

ɸʥʘʣʽʟ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ  ʚʘʥʪʘʞʽʚ ʫ ʢʝʨʦʚʘʥʦʤʫ 

ʧʦʪʦʮʽ ʧʦʚʽʪʨʷ 

ʆʣʝʢʩʽʡ ʉʦʢʦʣ, ɸʥʘʩʪʘʩʽʷ ɼʝʨʝʥʽʚʩʴʢʘ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɺʩʪʫʧ. ʅʘ ʩʫʯʘʩʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʩʠʩʪʝʤʠ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ 

ʜʣʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʎʝ ʚʢʣʶʯʘʻ ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʩʦʨʪʫʚʘʥʥʷ, 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʧʘʢʫʚʘʥʥʷ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ.  

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɿʘ ʦʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʧʨʦʮʝʩ ʧʝʨʝʤʽʱʝʥʥʷ 
ʚʘʥʪʘʞʽʚ ʚ ʢʝʨʦʚʘʥʦʤʫ ʧʦʪʦʮʽ ʧʦʚʽʪʨʷ. ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʢʦʥʩʪʨʫʢʮʽʷ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʭʘʨʘʢʪʝʨʥʽ ʧʘʨʘʤʝʪʨʠ ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʩʫ. ʄʝʪʦʜʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʻ 

ʘʥʘʣʽʟ ʪʘ ʩʠʥʪʝʟ.  

ʈʝʟʫʣʴʪʘʪʠ. ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰʠʭ ʩʢʣʘʜʥʦʩʪʝʡ ʫ ʨʦʙʦʪʽ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʧʝʨʝʤʽʱʝʥʥʷ  ʚʘʥʪʘʞʽʚ ʫ ʢʝʨʦʚʘʥʦʤʫ ʧʦʪʦʮʽ ʧʦʚʽʪʨʷ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ ʜʣʷ ʨʽʟʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ (ʨʠʩ.1). ʈʫʰʽʡʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʚʘʥʪʘʞʽʚ ʻ: ʚʘʢʫʫʤ ï ʩʪʚʦʨʝʥʥʷ ʨʦʟʨʽʜʞʝʥʥʷ ʜʣʷ 

ʫʪʨʠʤʘʥʥʷ ʘʙʦ ʧʝʨʝʤʽʱʝʥʥʷ ʚʘʥʪʘʞʫ; ʥʘʜʣʠʰʢʦʚʠʡ ʪʠʩʢ ï ʧʝʨʝʤʽʱʝʥʥʷ ʚʘʥʪʘʞʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ; ʧʝʨʝʧʘʜ ʪʠʩʢʫ ï ʧʝʨʝʤʽʱʝʥʥʷ ʩʠʧʫʯʠʭ ʘʙʦ ʰʪʫʯʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʫ ʧʦʚʽʪʨʷʥʦʤʫ ʧʦʪʦʮʽ; ʝʬʝʢʪ ʂʦʘʥʜʘ ï ʙʝʟʢʦʥʪʘʢʪʥʝ ʫʪʨʠʤʘʥʥʷ ʦʙ'ʻʢʪʽʚ 

ʟʘʚʜʷʢʠ ʚʽʜʭʠʣʝʥʥʷ  ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ ʜʦ ʩʪʽʥʦʢ; ʟʤʽʥʥʠʡ ʧʦʪʽʢ ï ʢʝʨʫʚʘʥʥʷ ʥʘʧʨʷʤʢʦʤ ʽ 

ʰʚʠʜʢʽʩʪʶ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. ɿʘ ʥʘʷʚʥʽʩʪʶ ʢʦʥʪʘʢʪʫ ʟ ʚʘʥʪʘʞʝʤ ʦʙʣʘʜʥʘʥʥʷ 
ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʢʦʥʪʘʢʪʥʝ ʪʘ ʙʝʟʢʦʥʪʘʢʪʥʝ. 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

ʈʠʩ.1. ʂʣʘʩʠʬʽʢʘʮʽʷ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ  ʚʘʥʪʘʞʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʢʝʨʦʚʘʥʦʛʦ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ 

ɺʠʩʥʦʚʦʢ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʪʨʫʤʝʥʝʚʠʭ ʙʝʟʢʦʥʪʘʢʪʥʠʭ ʟʘʭʚʘʪʽʚ ʫ ʧʘʢʫʚʘʣʴʥʠʭ 

ʧʨʦʮʝʩʘʭ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʨʦʟʚʠʪʢʫ, ʱʦ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʘʢʫʚʘʣʴʥʠʭ 

ʦʧʝʨʘʮʽʡ, ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʘʥʽʪʘʨʥʠʤ ʚʠʤʦʛʘʤ ʪʘ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʥʘ 

ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ.  

ʃʽʪʝʨʘʪʫʨʘ 

How Compressed Air Is Used in the Food Industry [Electronic resource] / Nex Flow. ï 
Mode of access: https://nexflow.com/blog/how-is-compressed-air-used-in-the-food/ 

  



ʄʘʪʝʨʽʘʣʠ 91-ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ, ʘʩʧʽʨʘʥʪʽʚ  ̔ʩʪʫʜʝʥʪʽʚ 
"ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʤʦʣʦʜʽ ï ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʭʘʨʯʫʚʘʥʥʷ ʣʶʜʩʪʚʘ ʫ XXI  ʩʪʦʣʽʪʪʽ", 

7ï11 ʢʚʽʪʥʷ 2025 ʨ. ï ʂʠʾʚ: ʅʋʍʊ,  ï ʏ.2. 
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ɻʝʥʝʨʘʪʠʚʥʠʡ ʜʠʟʘʡʥ ʪʘ ʘʜʠʪʠʚʥʠʡ ʩʠʥʪʝʟ: ʽʥʥʦʚʘʮʽʡʥʽ ʧʽʜʭʦʜʠ ʜʦ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ 

ʈʦʤʘʥ ʗʮʶʯʝʥʢʦ, ɸʥʘʩʪʘʩʽʷ ɼʝʨʝʥʽʚʩʴʢʘ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʜʠʟʘʡʥʫ ʪʘ ʘʜʠʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʷʻ 

ʚʪʽʣʠʪʠ ʚ ʞʠʪʪʷ ʥʘʡʚʠʙʘʛʣʠʚʽʰʽ ʽʜʝʾ ʢʦʥʩʪʨʫʢʪʦʨʘ, ʩʪʚʦʨʠʪʠ ʷʢʽʩʥʦ ʥʦʚʽ ʤʘʰʠʥʠ ʪʘ 

ʜʦʩʷʛʥʫʪʠ ʧʨʦʛʨʝʩʫ ʚ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ [1,2]. 
ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʴ ï ʢʦʥʩʪʨʫʢʮʽʷ ʟʘʭʚʘʪʫ ʜʣʷ ʨʦʙʦʪʘ 

ʤʘʥʽʧʫʣʷʪʦʨʘ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʽʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʽʟʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʛʝʥʝʨʘʪʠʚʥʠʡ 

ʜʠʟʘʡʥ ʷʢ ʤʝʪʦʜ ʘʚʪʦʤʘʪʠʟʘʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ. ʆʪʨʠʤʘʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʜʝʪʘʣʽ 

ʦʧʪʠʤʽʟʫʻʪʴʩʷ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʜʠʪʠʚʥʦʛʦ ʩʠʥʪʝʟʫ. 

ʈʝʟʫʣʴʪʘʪʠ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʦ ʽʥʞʝʥʝʨʥʠʡ ʢʦʤʧʣʝʢʩ 

Autodesk, ʜʝ ʻ ʜʦʩʪʫʧʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʽʜ 3D-ʜʨʫʢ, ʘʥʘʣʽʟʫ ʤʽʮʥʦʩʪʽ ʪʘ 

ʦʧʪʠʤʽʟʘʮʽʾ ʬʦʨʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʽʥʪʝʛʨʫʚʘʪʠ ʘʜʠʪʠʚʥʠʡ ʩʠʥʪʝʟ ʫ ʧʨʦʮʝʩ ʨʦʟʨʦʙʢʠ 

ʚʠʨʦʙʽʚ (ʨʠʩ.) 

 

  
ʈʠʩ. ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʟʘʭʚʘʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʝʥʝʨʘʪʠʚʥʦʛʦ 

ʜʠʟʘʡʥʫ 
 

ɺʠʩʥʦʚʦʢ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʜʠʟʘʡʥʫ ʪʘ ʘʜʠʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ; ʚʠʛʦʪʦʚʠʪʠ  ʚʠʨʽʙ 

ʩʢʣʘʜʥʦʾ ʛʝʦʤʝʪʨʽʾ ʪʘ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ (ʽʥʦʜʽ ʟ ʜʦʜʘʪʢʦʚʦʶ ʦʙʨʦʙʢʦʶ ʧʦʚʝʨʭʥʽ); 

ʟʨʦʙʠʪʠ ʰʚʠʜʢʝ ʧʨʦʪʦʪʠʧʫʚʘʥʥʷ; ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʤʘʪʝʨʽʘʣʠ - ʤʝʪʘʣʠ, ʧʦʣʽʤʝʨʠ, ʢʝʨʘʤʽʢʘ ʪʘ ʢʦʤʧʦʟʠʪʠ; ʘʣʝ ʧʦʪʨʝʙʫʻ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʤʘʻ ʥʠʞʯʫ ʰʚʠʜʢʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ. 

ʃʽʪʝʨʘʪʫʨʘ 

1. ɸʜʠʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ: Wikipedia, The Free Encyclopedia [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://uk.wikipedia.org/wiki /%D0%90%D0%B4%D0%B8%D1% 
82%D0%B8%D0%B2%D0%BD%D1%96_%D1%82%D0%B5%D1%85%D0%BD%D0%

BE%D0%BB%D0%BE%D0%B3%D1%96%D1%97 

2. Generative Design 101 [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://formlabs.com/asia/blog/generative-design/ 
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ɼʦʩʣʽʜʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʧʝʨʝʤʽʱʝʥʥʷ ʚʘʥʪʘʞʫ ʩʪʫʤʝʥʝʚʠʤʠ ʟʘʭʚʘʪʘʤʠ 

 

ʆʣʝʢʩʽʡ ʉʦʢʦʣ, ɸʥʘʩʪʘʩʽʷ ɼʝʨʝʥʽʚʩʴʢʘ  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɺʩʪʫʧ. ʉʪʨʫʤʝʥʝʚʽ ʟʘʭʚʘʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʭʦʧʣʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʩʢʣʘʜʥʦʾ 

ʬʦʨʤʠ, ʧʦʨʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʪʘʢʦʞ ʜʣʷ ʜʝʣʽʢʘʪʥʠʭ ʦʙ'ʻʢʪʽʚ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ 

ʦʙʝʨʝʞʥʦʛʦ ʧʦʚʦʜʞʝʥʥʷ.  

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɿʘ ʦʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʧʨʦʮʝʩ ʧʝʨʝʤʽʱʝʥʥʷ 
ʚʘʥʪʘʞʫ (ʩʬʝʨʠ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʫʤʝʥʝʚʦʾ ʟʘʭʚʘʪʥʦʾ ʛʦʣʦʚʢʠ ʨʦʙʦʪʘ-ʤʘʥʽʧʫʣʷʪʦʨʘ 

ʚʠʢʦʥʘʥʦʾ ʫ ʚʠʛʣʷʜʽ ʣʽʡʢʠ. ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʘʨʘʤʝʪʨʠ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʪʦʢʫ 

ʧʦʚʽʪʨʷ  ʪʘ ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʩʪʨʫʤʝʥʝʚʦʛʦ ʟʘʭʚʘʪʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ 

ʧʝʨʝʤʽʱʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʪʘ ʩʠʥʪʝʟʫ, ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʪʘ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ɹʘʟʫʚʘʣʦʩʴ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʝʦʨʽʾ ʛʽʜʨʦʛʘʟʦʜʠʥʘʤʽʢʠ - 

ʟʘʢʦʥʫ ɹʝʨʥʫʣʣʽ ʪʘ ʝʬʝʢʪʫ ʂʦʘʥʜʘ, ʤʝʭʘʥʽʮʽ ʩʫʮʽʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ ï ʟʘʢʦʥʫ 

ʥʝʧʝʨʝʨʚʥʦʩʪʽ ʧʦʪʦʢʫ. 

ʈʝʟʫʣʴʪʘʪʠ. ɼʣʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʧʝʨʝʤʽʱʝʥʥʷ 

ʚʘʥʪʘʞʫ ʩʪʫʤʝʥʝʚʠʤ ʟʘʭʚʘʪʦʤ ʧʨʠʡʥʷʪʽ ʥʘʩʪʫʧʥʽ ʫʤʦʚʠ: ʚʘʥʪʘʞ ʥʝ ʢʦʥʪʘʢʪʫʻ ʟʽ 

ʩʪʽʥʢʘʤʠ ʚʦʨʦʥʢʠ, ʚʽʥ ʟʘʚʠʩʘʻ ʚ ʧʦʚʽʪʨʷʥʦʤʫ ʧʦʪʦʮʽ ʟʘ ʫʤʦʚʠ ʙʘʣʘʥʩʫ ʩʠʣ - ʧʽʜʡʦʤʥʦʾ 

ʩʠʣʠ ʚʽʜ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ (ʟʥʠʞʝʥʥʷ ʪʠʩʢʫ), ʩʠʣʠ ʪʷʞʽʥʥʷ ʪʘ ʝʬʝʢʪʫ ʂʦʘʥʜʘ, ʷʢʠʡ 

ʥʝ ʜʘʻ ʡʦʤʫ ʚʠʣʝʪʽʪʠ ʟʘ ʤʝʞʽ ʚʦʨʦʥʢʠ. ɼʣʷ ʨʽʚʥʦʚʘʛʠ ʚʘʥʪʘʞʫ  ʧʦʪʨʽʙʥʦ, ʱʦʙ ʩʫʤʘʨʥʘ 
ʧʽʜʡʦʤʥʘ ʩʠʣʘ ʙʫʣʘ ʙʽʣʴʰʦʶ ʟʘ ʩʠʣʫ ʪʷʞʽʥʥʷ, ʪʦʙʪʦ: 

   ᷿ ὖ̃ ᾀς“Ὑ Ὠᾀ̃ ᷿ ὖ̎ ᾀς“Ὑ Ὠᾀȟ
̎

   (1) 

ʜʝ ὖ̃ ᾀȟὖ̎ ᾀ - ʪʠʩʢ ʥʘ ʚʝʨʭʥʶ ʪʘ ʥʠʞʥʶ ʧʽʚʢʫʣʽ ʚʘʥʪʘʞʫ, ᾀ̃ȟᾀ̎  - 

̨̝̃̅̒̓́̎ ̅  ̙̏̃̆̑̉̎  ̖̝̃̆̑̎̏ ̩ ̓  ̝̩́̎̉̇̎̏ ̨̨̐̃̋̔̌ ̃́̎̓́̇̔, R ï ʨʘʜʽʫʩ ʚʘʥʪʘʞʫ 

ʩʬʝʨʠʯʥʦʾ ʬʦʨʤʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ ʚʽʜʙʫʚʘʣʦʩʴ 

ʰʣʷʭʦʤ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʩʠʩʪʝʤʽ ʽʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʨʠʩ.1, ʨʠʩ. 2) 

 
ɺʠʩʥʦʚʦʢ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʫʪʨʠʤʘʥʥʷ ʚʘʥʪʘʞʫ ʚ ʩʪʫʤʝʥʝʚʠʭ ʟʘʭʚʘʪʘʭ 

ʻ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʙʝʟʢʦʥʪʘʢʪʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʛʦ ʫʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʪʦʯʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʰʚʠʜʢʽʩʥʽ ʪʘ 

ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ ʚ ʟʘʭʚʘʪʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʙʽʣʴʰʝʥʥʷ 

ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ, ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʦʩʪʽ ʪʘ ,ʚʽʜʧʦʚʽʜʥʦ, ʥʘʜʽʡʥʦʩʪʽ ʫʪʨʠʤʘʥʥʷ ʚʘʥʪʘʞʫ. 

ʃʽʪʝʨʘʪʫʨʘ 

Bernoulli grip: Wikipedia, The Free Encyclopedia [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: https://en.wikipedia.org/wiki/Bernoulli_grip  
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ɺʧʣʠʚ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʛʘʟʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʢʦʨʦʪʢʦʪʝʨʤʽʥʦʚʫ 

ʧʦʚʟʫʯʽʩʪʴ ʤʦʣʽʙʜʝʥʫ 

ʄʘʢʩʠʤ ɺʣʘʩʦʚ,  ɸʥʘʪʦʣʽʡ  ɹʘʰʪʘ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɺʩʪʫʧ.  ʋ ʥʘʚʝʜʝʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʜʦʩʣʽʜʞʝʥʦ ʟʘʣʝʞʥʽʩʪʴ  ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʾ 

ʧʦʚʟʫʯʦʩʪʽ ʤʦʣʽʙʜʝʥʫ ʧʨʠ ʨʽʟʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʽ ʩʢʣʘʜʘʭ ʛʘʟʫ ʚ ʷʢʦʩʪʽ ʢʦʨʦʟʽʡʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʚ ʫʤʦʚʘʭ ʣʽʥʽʡʥʦʛʦ ʩʪʘʪʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɺʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʛʘʟʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ ʩʘʤʝ: ʘʤʽʘʢʫ, 
ʘʟʦʪ-ʚʦʜʥʝʚʦʾ ʽ ʘʟʦʪ-ʚʦʜʥʝʚʦ-ʘʤʽʘʯʥʦʾ ʩʫʤʽʰʝʡ ʥʘ ʧʦʚʟʫʯʽʩʪʴ ʤʦʣʽʙʜʝʥʫ ʧʨʠ ʚʠʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʪʘ ʩʪʘʪʠʯʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ. 

ʈʝʟʫʣʴʪʘʪʠ. ʇʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʢʣʶʯʘʣʠ ʚ ʩʝʙʝ 

ʚʠʟʥʘʯʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʟʨʘʟʢʽʚ, ʱʦ ʟʥʘʭʦʜʠʣʠʩʷ ʚ ʟʦʥʽ ʜʽʾ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʘʛʨʝʩʠʚʥʦʛʦ ʛʘʟʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʽʜ ʦʜʥʦʦʩʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʽʮʥʦʩʪʽ ʤʦʣʽʙʜʝʥʫ, ʱʦ ʧʽʜʜʘʚʘʚʩʷ ʚʧʣʠʚʫ ʪʘʢʠʭ ʬʽʟʠʯʥʠʭ 

ʧʦʣʽʚ, ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʤʦʜʝʨʥʽʟʦʚʘʥʽʡ ʫʩʪʘʥʦʚʮʽ, ʷʢʫ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʚ ɯʥʩʪʠʪʫʪʽ 

ʧʨʦʙʣʝʤ ʤʽʮʥʦʩʪʽ ʅɸʅ ʋʢʨʘʾʥʠ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʙʨʘʥʦ ʧʣʦʩʢʽ 

ʟʨʘʟʢʠ ʟ ʭʽʤʽʯʥʦ ʯʠʩʪʦʛʦ ʤʦʣʽʙʜʝʥʫ ʜʦʚʞʠʥʦʶ 110ʤʤ. ʰʠʨʠʥʦʶ ʽ ʪʦʚʱʠʥʦʶ ʚ ʨʦʙʦʯʽʡ 

ʡʦʛʦ ʟʦʥʽ 5,7ʤʤ ʪʘ 0,5ʤʤ, ʚʽʜʧʦʚʽʜʥʦ. ɻʘʟʦʚʫ ʩʫʤʽʰ ʚʠʩʦʢʦʛʦ ʦʯʠʱʝʥʥ ̫ʧʦʜʘʚʘʣʠ ʚ 

ʦʧʪʠʯʥʦ ʧʨʦʟʦʨʠʡ ʢʚʘʨʮʝʚʠʡ ʨʝʘʢʪʦʨ, ʰʦ ʟʥʘʭʦʜʠʚʩʷ ʚ ʦʜʥʦʤʫ ʟ ʬʦʢʫʩʽʚ 

ʝʣʽʧʩʦʧʦʜʽʙʥʦʾ ʜʟʝʨʢʘʣʴʥʦʾ ʢʘʤʝʨʠ ʥʘʛʨʽʚʘʥʥʷ ʽ ʚ ʷʢʦʤʫ ʨʦʟʤʽʰʫʚʘʚʩʷ ʟʨʘʟʦʢ. ɺ 
ʽʥʰʦʤʫ ʬʦʢʫʩʽ ʜʘʥʦʾ ʢʘʤʝʨʠ ʨʦʟʤʽʱʫʚʘʚʩʷ ʛʨʘʬʽʪʦʚʠʡ ʥʘʛʨʽʚʘʣʴʥʠʡ ʝʣʝʤʝʥʪ. 

ʅʘʛʨʽʚʘʣʠ ʟʨʘʟʦʢ ʨʘʜʽʘʮʽʡʥʦ-ʬʦʢʫʩʦʚʘʥʠʤ ʧʨʦʤʝʥʝʚʠʤ ʩʧʦʩʦʙʦʤ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 

500Áʉ ʪʘ ʧʽʜʚʘʥʪʘʞʫʚʘʣʠ ʜʦ 10% ʚʽʜ ʚʠʙʨʘʥʦʛʦ ʨʦʙʦʯʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʏʝʨʝʟ 30 ʭʚ. 

ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʟʨʘʟʢʘ ʜʦʚʦʜʠʣʠ ʜʦ 1000Áʉ ʽ  ʦʜʥʦʯʘʩʥʦ ʟʜʽʡʩʥʶʚʘʣʠ 

ʩʪʫʧʝʥʝʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʘʚʪʦʤʘʪʠʯʥʠʤ ʟʘʧʠʩʦʤ ʜʽʘʛʨʘʤʠ ʧʦʚʟʫʯʦʩʪʽ. 

ʋ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʧʘʨʪʽʷ ʟʨʘʟʢʽʚ ʜʽʣʠʣʘʩʷ ʥʘ ʜʝʢʽʣʴʢʘ ʨʽʚʥʠʭ ʯʘʩʪʠʥ, ʷʢʽ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʧʽʜʣʷʛʘʣʠ ʜʽʾ ʨʽʟʥʠʭ ʟʘ ʩʚʦʾʤ ʩʢʣʘʜʦʤ ʛʘʟʦʚʠʭ ʧʦʪʦʢʽʚ. ʊʨʠʚʘʣʽʩʪʴ ʜʽʾ, 

ʨʽʚʝʥʴ ʚʧʣʠʚʫ ʪʘ ʡʦʛʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘ ʢʦʞʥʫ ʦʢʨʝʤʫ ʧʘʨʪʽʶ ʟʨʘʟʢʽʚ ʚʠʟʥʘʯʘʣʘʩʷ 

ʜʦʩʣʽʜʥʠʤ ʰʣʷʭʦʤ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʟʨʘʟʢʽʚ ʧʽʜʜʘʥʠʭ ʜʽʾ ʚʠʙʨʘʥʦʛʦ ʦʜʥʦʛʦ 

ʬʘʢʪʦʨʘ ʯʠ ʾʭ ʢʦʤʙʽʥʘʮʽʾ ʧʦʨʽʚʥʶʚʘʣʠʩʷ ʽ ʘʥʘʣʽʟʫʚʘʣʠʩʷ ʟ ʜʘʥʠʤʠ ʝʪʘʣʦʥʥʦʾ ʧʘʨʪʽʾ, ʷʢʘ 

ʜʦʩʣʽʜʞʫʚʘʣʘʩʷ ʚ ʽʥʝʨʪʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ (ʘʨʛʦʥ) ʧʨʠ ʮʠʭ ʞʝ ʫʤʦʚʘʭ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ 
ʪʝʤʧʝʨʘʪʫʨʘʭ. ɿ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʴ, ʧʨʠ ʩʪʘʪʠʩʪʠʯʥʦʤʫ 

ʦʙʨʦʙʣʝʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʦʜʠʣʠʩʷ ʚʠʟʥʘʯʘʥʥʷ ʦʩʥʦʚʥʦʾ ʚʽʜʥʦʩʥʦʾ 

ʧʦʭʠʙʢʠ ʽ ʧʦʨʽʚʥʶʚʘʣʠʩʷ ʟ ʾʾ ʥʦʨʤʘʪʠʚʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ. 

ɺʠʩʥʦʚʢʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʭ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʥʘʡʙʽʣʴʰʝ ʟʤʽʮʥʝʥʥʷ ʤʦʣʽʙʜʝʥʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʜʽʾ ʘʟʦʪ-ʚʦʜʥʝʚʦʾ ʛʘʟʦʚʦʾ ʩʫʤʽʰʽ, ʘ 

ʥʘʡʙʽʣʴʰʝ ʡʦʛʦ ʧʦʩʣʘʙʣʝʥʥʷ (ʚʪʨʘʪʘ ʤʽʮʥʦʩʪʽ) ʧʨʠ ʜʽʾ ʛʘʟʦʧʦʜʽʙʥʦʛʦ ʘʤʽʘʢʫ. ʉʣʽʜ 

ʚʽʜʤʽʪʠʪʠ, ʱʦ ʚʧʣʠʚ ʘʟʦʪ-ʚʦʜʥʝʚʦʾ ʩʫʤʽʰʽ ʥʘ ʧʦʚʝʨʭʥʝʚʽ ʰʘʨʠ ʟʨʘʟʢʽʚ ʽʟ ʤʦʣʽʙʜʝʥʫ 

ʪʘʢʦʞ ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʚ ʾʭ ʧʨʦʪʠʜʽʶ ʥʘʚʘʥʪʘʞʝʥʥʶ ʧʨʠ ʚʠʩʦʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ. ɯʥʰʠʤʠ 

ʩʣʦʚʘʤʠ, ʰʚʠʜʢʽʩʪʴ ʧʦʚʟʫʯʦʩʪʽ ʤʦʣʽʙʜʝʥʫ ʟʤʝʥʰʠʣʘʩʷ ʤʘʡʞʝ ʚ ʜʚʘ ʨʘʟʠ.  ʊʦʜʽ, ʷʢ ʜʽʷ 

ʛʘʟʦʧʦʜʽʙʥʦʛʦ ʘʤʽʘʢʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʚʦʨʦʪʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʅʘʷʚʥʽʩʪʴ ʥʘʚʽʪʴ ʥʝʟʥʘʯʥʦʾ 

(5%) ʡʦʛʦ ʢʽʣʴʢʦʩʪʽ ʚ ʘʟʦʪ-ʚʦʜʥʝʚʽʡ ʩʫʤʽʰʽ ʨʽʟʢʦ ʟʙʽʣʴʰʫʻ ʩʝʨʝʜʥʶ ʰʚʠʜʢʽʩʪʴ 
ʧʦʚʟʫʯʦʩʪʽ ʟʨʘʟʢʽʚ, ʘ ʧʨʠ ʦʙʩʷʟʽ ʥʘ ʨʽʚʥʽ 33 %, ʾʾ  ʚʧʣʠʚ ʪʘʢʠʡ ʞʝ ʷʢ ʽ ʯʠʩʪʦʛʦ ʘʤʽʘʢʫ. 

ɼʦʩʠʪʴ ʩʫʪʪʻʚʫ ʟʤʽʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʽʮʥʦʩʪʽ ʤʦʣʽʙʜʝʥʫ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʘʢʠʤ ʯʠʥʦʤ. 

ʇʨʠ ʘʟʦʪʫʚʘʥʥʽ ʚʦʛʥʝʪʨʠʚʢʠʭ ʩʧʣʘʚʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʚʘ ʧʨʦʮʝʩʠ ï ʬʦʨʤʫʚʘʥʥʷ 

ʥʽʪʨʠʜʥʠʭ ʧʨʠʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʽʚ ʽ ʚʥʫʪʨʽʰʥʻ ʘʟʦʪʫʚʘʥʥʷ, ʧʦ ʭʽʤʽʯʥʦʤʫ ʤʝʭʘʥʽʟʤʫ 

ʘʥʘʣʦʛʽʯʥʝ ʚʥʫʪʨʽʰʥʴʦʤʫ ʦʢʠʩʣʝʥʥʶ. ɺʚʘʞʘʻʤʦ, ʱʦ ʦʙʠʜʚʘ ʧʨʦʮʝʩʠ ʚ ʧʝʚʥʽʡ ʤʽʨʽ 

ʥʝʛʘʪʠʚʥʦ ʤʦʞʫʪʴ ʚʽʜʦʙʨʘʞʘʪʠʩʷ ʥʘ ʤʽʮʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ. 
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ɺʠʟʥʘʯʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʛʨʘʥʠʮʽ ʚʪʦʤʠ  ʤʘʪʝʨʽʘʣʫ 65ɻ ʢʦʤʧʦʟʠʪʥʦʾ ʩʪʨʫʢʪʫʨʠ, 

ʧʽʩʣʷ ʣʘʟʝʨʥʦʾ ʦʙʨʦʙʢʠ ʡʦʛʦ ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʽʚ 

ʄʘʢʩʠʤ ɺʣʘʩʦʚ,  ɸʥʘʪʦʣʽʡ  ɹʘʰʪʘ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʩʪʫʧ. ɿʘʜʘʯʘ ʧʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʫ ʨʦʙʦʪʠ ʜʝʪʘʣʝʡ  ʤʘʰʠʥ ʽ ʘʧʘʨʘʪʽʚ ʧʝʨʝʨʦʙʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʟ ʤʘʣʠʤ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤ ʨʝʩʫʨʩʦʤ  ʻ ʚʘʞʣʠʚʦʶ ʥʘʫʢʦʚʦ-ʧʨʠʢʣʘʜʥʦʶ  

ʧʨʦʙʣʝʤʦʶ. ɺ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʣʘʟʝʨʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʥʘ 
ʤʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʩʪʨʫʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʚʠʟʥʘʯʝʥʥʶ ʤʽʮʥʦʩʪʽ 

ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʚʪʦʤʫ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʟʨʘʟʢʘʭ,  ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʧʨʫʞʠʥʥʦʾ ʩʪʘʣʽ 65ɻ ʽ 

ʨʦʙʦʯʘ ʧʦʚʝʨʭʥʷ ʷʢʠʭ ʙʫʣʘ ʦʧʨʦʤʽʥʝʥʘ ʣʘʟʝʨʦʤ.  

ʈʝʟʫʣʴʪʘʪʠ. ɺʠʟʥʘʯʝʥʥʷ ʛʨʘʥʠʮʽ ʚʪʦʤʠ ʤʘʪʝʨʽʘʣʫ ʧʨʦʚʦʜʠʣʠ ʧʽʜ ʯʘʩ ʯʠʩʪʦʛʦ 

ʢʨʫʛʦʚʦʛʦ ʟʛʠʥʫ ʚ ʫʤʦʚʘʭ ʥʦʨʤʘʣʴʥʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʆʩʦʙʣʠʚʽʩʪʶ ʚʫʟʣʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʻ 

ʥʝ ʣʠʰʝ ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʘʤʧʣʽʪʫʜ ʧʦʚʪʦʨʥʦ-ʟʤʽʥʥʠʭ ʤʝʭʘʥʽʯʥʠʭ ʥʘʧʨʫʞʝʥʴ (ʚʽʜ 

100ʇʘ ʜʦ 880ʄʇʘ), ʘʣʝ ʽ ʜʦʩʠʪʴ ʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʧʽʜʪʨʠʤʘʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʜʽʻ ʥʘ ʟʨʘʟʦʢ.  

ɼʣʷ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʝʥʝʨʛʽʾ ʤʽʣʽʩʝʢʫʥʜʥʠʭ ʽʤʧʫʣʴʩʽʚ ʦʧʨʦʤʽʥʝʥʥʷ 

ʣʘʟʝʨʦʤ ʧʦ ʧʦʚʝʨʭʥʽ ʟʨʘʟʢʘ ʽ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʣʘʚʣʝʥʥʶ ʤʝʪʘʣʫ ʫ ʣʦʢʘʣʴʥʠʭ ʤʽʩʮʷʭ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʝʧʦʢʩʠʜʦ-ʧʦʣʽʤʝʨʥʝ ʟ ʘʣʶʤʽʥʽʻʚʠʤ ʧʦʨʦʰʢʦʚʠʤ ʥʘʧʦʚʥʶʚʘʯʝʤ 
ʧʦʢʨʠʪʪʷ ʡʦʛʦ ʨʦʙʦʯʦʾ ʟʦʥʠ. 

ɸʥʘʣʽʟʫʶʯʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ, ʘ ʪʘʢʦʞ ʢʨʠʚʽ ʚʪʦʤʠ ʟʨʘʟʢʽʚ ʽʟ 65ɻ (ʨʠʩ. 1) 

ʤʦʞʝʤʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʧʽʩʣʷ ʣʘʟʝʨʥʦʾ ʦʙʨʦʙʢʠ (ʢʨʠʚʘ 2) ʫ ʧʨʠʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʘʭ 

ʤʘʪʝʨʽʘʣʫ ʚʽʜʙʫʚʘʣʦʩʷ ʢʨʠʭʢʝ ʨʫʡʥʫʚʘʥʥʷ, ʷʢʝ ʧʨʠʟʚʦʜʠʣʦ ʜʦ ʚʽʜʯʫʪʥʦʛʦ ʟʤʝʥʰʝʥʥʷ 

ʡʦʛʦ ʤʽʮʥʦʩʪʽ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʪʝʨʤʦʧʘʨ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʧʽʩʣʷ ʣʘʟʝʨʥʦʾ ʦʙʨʦʙʢʠ, 

ʟʨʘʟʢʠ ʧʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘʛʨʽʚʘʣʠʩʷ ʥʘʙʘʛʘʪʦ ʽʥʪʝʥʩʠʚʥʽʰʝ ʧʦʨʽʚʥʷʥʦ ʟ 

ʝʪʘʣʦʥʥʠʤʠ. 

 
ʈʠʩ. 1. ʂʨʠʚʽ ʚʪʦʤʠ ʩʪʘʣʽ 65ɻ. 1 ï ʝʪʘʣʦʥʥʘ; 2 ï ʣʘʟʝʨʥʝ ʦʧʨʦʤʽʥʝʥʥʷ 

ɺʠʩʥʦʚʢʠ. ɿʤʝʥʰʝʥʥʷ ʤʽʮʥʦʩʪʽ ʥʘ ʚʪʦʤʫ ʟʨʘʟʢʽʚ ʽʟ 65ɻ, ʱʦ ʧʽʜʜʘʚʘʣʠʩʷ 
ʣʘʟʝʨʥʦʤʫ ʦʧʨʦʤʽʥʝʥʥʶ, ʚʽʜʙʫʚʘʣʦʩʷ ʯʝʨʝʟ ʧʦʷʚʫ ʟʘʣʠʰʢʦʚʠʭ ʥʘʧʨʫʞʝʥʴ ʚ ʧʨʠ 

ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʘʭ ʤʘʪʝʨʽʘʣʫ ʚʥʘʩʣʽʜʦʢ ʟʤʽʥʠ ʡʦʛʦ ʩʪʨʫʢʪʫʨʠ. ɸʥʘʣʽʟ ʜʘʥʠʭ ʧʦʢʘʟʘʚ, 

ʱʦ ʜʣʷ ʟʘʛʘʨʪʦʚʘʥʠʭ ʽ ʦʙʨʦʙʣʝʥʠʭ ʣʘʟʝʨʦʤ ʟʨʘʟʢʽʚ ʽʟ ʮʴʦʛʦ ʤʝʪʘʣʫ ʭʘʨʘʢʪʝʨʥʠʤ ʻ 

ʟʥʠʞʝʥʥʷ ʚʠʪʨʠʚʘʣʦʩʪʽ ʧʨʘʢʪʠʯʥʦ ʥʘ ʚʩʴʦʤʫ ʜʽʘʧʘʟʦʥʽ ʚʠʩʦʢʠʭ ʥʘʧʨʫʞʝʥʴ. ʋ ʪʦʡ ʞʝ 

ʯʘʩ, ʜʣʷ  ʥʘʧʨʫʞʝʥ ɹʙʣʠʟʴʢʠʭ ʜʦ ʛʨʘʥʠʮʽ ʚʠʪʨʠʚʘʣʦʩʪʽ ʾʾ ʚʝʣʠʯʠʥʘ ʟʨʦʩʪʘʻ ʥʘ 10-15% 

ʟʘ ʨʘʭʫʥʦʢ ʤʝʥʦhʛʦ ʚʧʣʠʚʫ ʧʦʚʝʨʭʥʝʚʠʭ ʟʘʣʠʰʢʦʚʠʭ ʥʘʧʨʫʞʝʥʴ. ɼʦʩʣʽʜʞʝʥʥʷ ʟʨʘʟʢʽʚ 

ʧʽʩʣʷ ʚʠʧʨʦʙʫʚʘʥʴ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʚʩʪʘʥʦʚʠʪʠ ʜʚʽ ʭʘʨʘʢʪʝʨʥʽ ʟʦʥʠ ʾʭ ʨʫʡʥʫʚʘʥʥʷ: 

ʢʨʠʭʢʘ ï ʚ ʧʨʠ ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʘʭ ʽ ʚ'ʷʟʢʘ ï ʚ ʦʩʥʦʚʥʦʤʫ ʪʽʣʽ ʟʨʘʟʢʘ. ɺʽʜʤʽʯʝʥʝ 

ʥʝʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ ʟʨʘʟʢʽʚ ʟʫʤʦʚʣʝʥʝ ʚʠʥʠʢʥʝʥʥʷʤ ʫ 

ʧʝʨʠʬʝʨʽʡʥʠʭ ʰʘʨʘʭ ʧʝʚʥʠʭ ʟʦʥ ʟʘʣʠʰʢʦʚʠʭ ʥʘʧʨʫʞʝʥʴ, ʚʠʢʣʠʢʘʥʠʭ ʣʘʟʝʨʥʠʤ 

ʦʧʨʦʤʽʥʶʚʘʥʥʷʤ. 




