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ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʟʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ XʍVɯ ʄʽʞʥʘʨʦʜʥʦʾ 
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ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʥʘʫʢʦʚʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʪʘ ʘʩʧʽʨʘʥʪʽʚ ʅʋɹʽʇ; 
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ʇʨʠʨʦʜʥʠʯʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚ ʃʶʙʣʽʥʽ (ʇʦʣʴʱʘ). 
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ʫʥʽʚʝʨʩʠʪʝʪʫ ʧʨʠʢʣʘʜʥʠʭ ʥʘʫʢ (ʃʘʪʚʽʷ). 
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ɺɼʗʏʅɸ ʇɸʄ'ʗʊʔ ʂʆʈʀʌɽʖ ɿɽʄʃɽʈʆɹʉʔʂʆɰ ʄɽʍɸʅɯʂʀ  

ɺ ʋʂʈɸɰʅɯ 

 

ɺʦʡʪʶʢ ɼ.ɻ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

17 ʞʦʚʪʥʷ 2015 ʨʦʢʫ ï ʟʥʘʢʦʚʘ ʧʦʜʽʷ: ʚʯʝʥʽ ʚ ʛʘʣʫʟʽ ʘʛʨʦʽʥʞʝʥʝʨʽʾ ʪʘ 

ʽʥʰʠʭ ʛʘʣʫʟʝʡ ʥʘʫʢʠ, ʧʝʜʘʛʦʛʠ, ʢʦʥʩʪʨʫʢʪʦʨʠ, ʽʥʞʝʥʝʨʠ ʟ ʤʝʭʘʥʽʟʘʮʽʾ ʽ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʝʢʦʥʦʤʽʢʠ ʢʨʘʾʥʠ, ʙʘʛʘʪʦʯʠʩʝʣʴʥʘ 

ʩʪʫʜʝʥʪʩʴʢʘ ʤʦʣʦʜʴ ʚʽʜʟʥʘʯʘʶʪʴ 125-ʨʽʯʯʷ ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʇʝʪʨʘ 

ʄʝʬʦʜʽʡʦʚʠʯʘ ɺʘʩʠʣʝʥʢʘ ï ʢʦʨʠʬʝʷ ʟʝʤʣʝʨʦʙʩʴʢʦʾ ʤʝʭʘʥʽʢʠ ʚ ʋʢʨʘʾʥʽ, 

ʘʢʘʜʝʤʽʢʘ ɺɸʉɻʅɯʃ, ʘʢʘʜʝʤʽʢʘ ʋɸɸʅ, ʘʢʘʜʝʤʽʢʘ ʈɸʉɻʅ, ʯʣʝʥʘ-

ʢʦʨʝʩʧʦʥʜʝʥʪʘ ʅɸʅ ʋʢʨʘʾʥʠ, ʜʦʢʪʦʨʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨʘ ʢʘʬʝʜʨʠ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

ʅʝ ʜʦʞʠʚʰʠ ʜʦ ʩʚʦʛʦ ʩʪʦʨʽʯʯʷ ʧʽʚʪʦʨʘ ʨʦʢʫ (ʧʦʤʝʨ 21.04.1999 ʨ.) 

ʘʢʘʜʝʤʽʢ ʇ.ʄ. ɺʘʩʠʣʝʥʢʦ ʚʽʜʯʫʚ ʥʘ ʚʣʘʩʥʽʡ ʜʦʣʽ ʙʫʨʝʤʥʽ ʧʦʜʽʾ ʍʍ ʩʪʦʣʽʪʪʷ; 

ʜʚʽ ʩʚʽʪʦʚʠʭ ʚʽʡʥʠ, ʛʨʦʤʘʜʷʥʩʴʢʫ ʚʽʡʥʫ, ʛʦʣʦʜʦʤʦʨ, ʪʦʪʘʣʽʪʘʨʥʠʡ ʨʝʞʠʤ ʫ 

ʩʚʦʾʡ ʢʨʘʾʥʽ. 

ʆʩʦʙʠʩʪʽʩʪʴ ʇ.ʄ. ɺʘʩʠʣʝʥʢʘ ʷʚʣʷʻ ʩʦʙʦʶ ʫʥʽʢʘʣʴʥʠʡ ʬʝʥʦʤʝʥ: ʷʢ ʽʟ 

ʟʚʠʯʘʡʥʦʛʦ ʭʣʦʧʮʷ ʟ ʙʽʜʥʦʾ ʩʝʣʷʥʩʴʢʦʾ ʨʦʜʠʥʠ ʤʦʞʝ ʩʬʦʨʤʫʚʘʪʠʩʴ ʚʠʜʘʪʥʠʡ 

ʚʯʝʥʠʡ. 

ɼʣʷ ʮʴʦʛʦ, ʷʢ ʚʽʜʦʤʦ, ʪʨʝʙʘ ʤʘʪʠ ʚ ʥʘʷʚʥʦʩʪʽ ʯʦʪʠʨʠ ʧʝʨʝʜʫʤʦʚʠ: 

ʧʨʠʨʦʜʥʽ ʟʜʽʙʥʦʩʪʽ, ʚʽʜʧʦʚʽʜʥʝ ʚʠʭʦʚʘʥʥʷ, ʧʨʘʮʴʦʚʠʪʽʩʪʴ ʽ ʤʦʞʣʠʚʽʩʪʴ 

ʦʜʝʨʞʘʪʠ ʚʽʜʧʦʚʽʜʥʫ ʧʦʯʘʪʢʦʚʫ, ʩʝʨʝʜʥʶ ʪʘ ʚʠʱʫ ʦʩʚʽʪʫ. ʇʝʨʰʽ ʪʨʠ 

ʧʝʨʝʜʫʤʦʚʠ ʟʘʣʝʞʘʣʠ ʚʽʜ ʧʨʠʨʦʜʥʦʾ ʦʙʜʘʨʦʚʘʥʦʩʪʽ ʩʘʤʦʛʦ ɺʘʩʠʣʝʥʢʘ ʽ ʫʤʦʚ 

ʞʠʪʪʷ ʪʘ ʧʨʘʮʽ ʚ ʩʽʤ'ʾ ʙʘʪʴʢʘ. ʆʯʝʚʠʜʥʦ, ʮʽ ʫʤʦʚʠ ʙʫʣʠ ʩʧʨʠʷʪʣʠʚʽ ʜʣʷ 

ʧʦʯʘʪʢʦʚʦʛʦ ʥʘʚʯʘʥʥʷ, ʱʦ ʞ ʜʦ ʯʝʪʚʝʨʪʦʾ ʧʝʨʝʜʫʤʦʚʠ, ʪʦ ʚʦʥʘ ʥʦʩʠʣʘ 

ʡʤʦʚʽʨʥʠʡ ʭʘʨʘʢʪʝʨ, ʦʩʢʽʣʴʢʠ ʥʘ ʥʝʾ ʚʧʣʠʚʘʣʠ ʙʫʨʝʤʥʽ ʧʦʜʽʾ ʪʦʛʦ ʯʘʩʫ 

(ʇʝʨʰʘ ʩʚʽʪʦʚʘ ʚʽʡʥʘ, ʨʝʚʦʣʶʮʽʷ ʽ ʛʨʦʤʘʜʷʥʩʴʢʘ ʚʽʡʥʘ). 

ʆʜʥʘʢ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʚʩʽ ʩʢʣʘʜʥʦʩʪʽ ʪʦʛʦ ʯʘʩʫ, ʞʘʜʦʙʘ ʜʦ ʟʥʘʥʴ ʽ 

ʪʚʦʨʯʦʛʦ ʧʦʰʫʢʫ, ʚʤʽʥʥʷ ʚʠʜʽʣʠʪʠ ʛʦʣʦʚʥʝ ʚ ʜʦʩʷʛʥʝʥʥʽ ʤʝʪʠ ʜʘʣʠ ʟʤʦʛʫ 

ʡʦʤʫ ʚ 1924 ʨ. ʟʘʢʽʥʯʠʪʠ ʃʫʛʘʥʩʴʢʠʡ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʡ ʽʥʩʪʠʪʫʪ, ʘ ʚ 

1929 ʨ. ʧʝʜʘʛʦʛʽʯʥʝ ʚʽʜʜʽʣʝʥʥʷ ʂʠʾʚʩʴʢʦʛʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʽʥʩʪʠʪʫʪʫ. ʇʨʠ ʮʴʦʤʫ ʚʯʝʥʘ ʨʘʜʘ ʽʥʩʪʠʪʫʪʫ ʨʝʢʦʤʝʥʜʫʚʘʣʘ ʡʦʛʦ ʥʘ ʧʦʩʘʜʫ 

ʚʠʢʣʘʜʘʯʘ ʩʝʨʝʜʥʴʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʰʢʦʣʠ (ʥʠʥʽ ʪʝʭʥʽʢʫʤ), 

ʜʠʨʝʢʪʦʨʘ ʘʙʦ ʟʘʚʽʜʫʚʘʯʘ ʥʘʚʯʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʪʘʢʦʾ ʰʢʦʣʠ. ʂʨʽʤ ʪʦʛʦ, ʚʯʝʥʘ 

ʨʘʜʘ ʽʥʩʪʠʪʫʪʫ ʨʝʢʦʤʝʥʜʫʚʘʣʘ ʇ.ʄ. ɺʘʩʠʣʝʥʢʘ ʪʘʢʦʞ ʥʘ ʟʘʨʘʭʫʚʘʥʥʷ ʚ 

ʘʩʧʽʨʘʥʪʫʨʫ ʽʟ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ ʤʘʰʠʥʦʟʥʘʚʩʪʚʦ. ʉʘʤʝ 

ʮʷ ʨʝʢʦʤʝʥʜʘʮʽʷ  ʽ ʙʫʣʘ ʨʝʘʣʽʟʦʚʘʥʘ.  
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ʋ 1929 ʨ. ʟʘʧʘʣʶʻʪʴʩʷ ʥʘʫʢʦʚʘ ʟʽʨʢʘ ʇ.ʄ. ɺʘʩʠʣʝʥʢʘ, ʢʦʣʠ ʚʽʥ ʚʩʪʫʧʠʚ 

ʜʦ ʘʩʧʽʨʘʥʪʫʨʠ ʢʘʬʝʜʨʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʝʭʘʥʽʢʠ ʧʨʠ ʋʢʨʅʘʫʮʽ 

ʅʘʨʢʦʤʘʪʫ ʋʈʉʈ, ʷʢʫ ʦʯʦʣʶʚʘʚ ʘʢʘʜʝʤʽʢ ʂ.ʂ. ʉʠʤʽʥʩʴʢʠʡ. ʏʣʝʥʘʤʠ ʮʽʻʾ 

ʩʘʤʦʾ ʢʘʬʝʜʨʠ ʙʫʣʠ ʘʢʘʜʝʤʽʢ  ʃ.ʇ. ʂʨʘʤʘʨʝʥʢʦ ʽ ʇ.ʌ. ɺʦʚʢ. 

ʅʝʦʙʭʽʜʥʫ ʪʝʦʨʝʪʠʯʥʫ ʧʽʜʛʦʪʦʚʢʫ ʇ.ʄ. ɺʘʩʠʣʝʥʢʦ ʟʜʦʙʫʚ ʩʘʤʦʩʪʽʡʥʦ, 

ʘ ʪʘʢʦʞ ʙʝʨʫʯʠ ʰʠʨʦʢʫ  ʫʯʘʩʪʴ ʫ ʨʽʟʥʠʭ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʭ ʩʝʤʽʥʘʨʘʭ, 

ʣʝʢʮʽʷʭ, ʪʘ ʜʦʧʦʚʽʜʷʭ, ʷʢʽ ʧʨʦʚʦʜʠʣʠʩʴ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʚʠʜʘʪʥʠʭ ʚʯʝʥʠʭ: 

ʘʢʘʜʝʤʽʢʽʚ  ʄ.ʄ. ʂʨʠʣʦʚʘ, ʂ.ʂ. ʉʠʤʽʥʩʴʢʦʛʦ, ɼ.ʆ. ɻʨʘʚʝ, ʄ.ʇ. ʂʨʘʚʯʫʢʘ, 

ʧʨʦʬʝʩʦʨʽʚ ɺ.ɯ. ʄʦʞʘʨʘ, ɸ.ʄ. ʉʤʦʛʦʨʞʝʚʩʴʢʦʛʦ ʪʘ ʽʥ. ʅʘ   ʮʠʭ ʩʝʤʽʥʘʨʘʭ ʟ 

ʜʦʧʦʚʽʜʷʤʠ ʚʠʩʪʫʧʘʚ ʽ ʤʦʣʦʜʠʡ ʇ.ʄ. ɺʘʩʠʣʝʥʢʦ ʷʢʦʛʦ ʟʘʤʽʪʠʚ ʘʢʘʜʝʤʽʢ 

ɻʨʘʚʝ, ʟʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ ʷʢʦʛʦ ʇ.ʄ. ɺʘʩʠʣʝʥʢʦ ʙʫʚ ʦʙʨʘʥʠʡ ʯʣʝʥʦʤ ʢʦʤʽʩʽʾ 

ʧʨʠʢʣʘʜʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʧʨʠʨʦʜʥʠʯʦ-ʪʝʭʥʽʯʥʦʛʦ ʚʽʜʜʽʣʫ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ 

ʘʢʘʜʝʤʽʾ ʥʘʫʢ.  

ʉʘʤʝ ʰʠʨʦʢʘ ʝʨʫʜʠʮʽʷ, ʥʘʙʫʪʘ ʇ.ʄ. ɺʘʩʠʣʝʥʢʦʤ ʫ ʛʘʣʫʟʽ ʪʝʦʨʝʪʠʯʥʠʭ 

ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʦʟʨʦʙʦʢ ʧʨʦʮʝʩʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ, 

ʩʧʨʠʷʣʘ ʪʦʤʫ, ʱʦ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʘʩʧʽʨʘʥʪʫʨʠ ʚʽʥ  ʦʜʝʨʞʘʚ ʟʘʧʨʦʰʝʥʥʷ ʥʘ 

ʨʦʙʦʪʫ ʚ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽ ʽʥʩʪʠʪʫʪʠ ʪʘ ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ. ʉʧʦʯʘʪʢʫ ʚʽʥ ʙʫʚ 

ʟʘʨʘʭʦʚʘʥʠʡ ʥʘ ʧʦʩʘʜʫ ʟʘʚʽʜʫʚʘʯʘ ʢʘʬʝʜʨʠ ʚ ɾʠʪʦʤʠʨʩʴʢʠʡ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʡ ʽʥʩʪʠʪʫʪ. ʂʝʨʽʚʥʠʮʪʚʦ ʚʫʟʫ ʥʝ ʟʤʦʛʣʦ ʟʘʙʝʟʧʝʯʠʪʠ 

ʢʚʘʨʪʠʨʦʶ, ʽ ʪʦʜʽ ʚʽʥ ʧʦʚʝʨʥʫʚʩʷ ʚ ʂʠʾʚ ʽ ʧʦʯʘʚ ʧʨʘʮʶʚʘʪʠ ʥʘ ʧʦʩʘʜʽ 

ʘʩʠʩʪʝʥʪʘ ʢʘʬʝʜʨʠ ʩʽʣʴʛʦʩʧʤʘʰʠʥ ʽ ʪʝʭʥʽʯʥʦʾ ʤʝʭʘʥʽʢʠ ʚ ʽʥʞʝʥʝʨʥʦ-

ʝʢʦʥʦʤʽʯʥʦʤʫ ʽʥʩʪʠʪʫʪʽ.  

ɿ ʦʩʝʥʽ 1935 ʨ. ʇ.ʄ. ɺʘʩʠʣʝʥʢʦ ʙʫʚ ʟʘʧʨʦʰʝʥʠʡ ʥʘ ʧʦʩʘʜʫ ʟʘʚʽʜʫʚʘʯʘ 

ʢʘʬʝʜʨʠ ʩʽʣʴʛʦʩʧʤʘʰʠʥ ʂɯʄɽʉɻ. ʗʢʱʦ ʥʝ ʟʚʘʞʘʪʠ ʥʘ ʪʽ ʨʝʦʨʛʘʥʽʟʘʮʽʾ, ʷʢʽ 

ʤʘʣʠ ʤʽʩʮʝ, ʪʘ ʟʤʽʥʫ ʥʘʟʚ ʽʥʩʪʠʪʫʪʽʚ , ʪʦ ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʇ.ʄ. ɺʘʩʠʣʝʥʢʦ 

ʙʝʟ ʧʝʨʝʨʚʠ  (ʢʨʽʤ 1942_1943 ʨʨ.) ʧʨʘʮʶʚʘʚ ʥʘ ʢʘʬʝʜʨʽ ʩʽʣʴʛʦʩʧʤʘʰʠʥ ʜʦ 

ʦʩʪʘʥʥʽʭ ʜʥʽʚ ʩʚʦʛʦ ʞʠʪʪʷ (ʜʦ 1962 ʨ ʷʢ ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ, ʧʦʪʽʤ ʧʨʦʬʝʩʦʨ 

ʢʘʬʝʜʨʠ). 

ɺ 1937 ʨʦʮʽ ʇ.ʄ. ɺʘʩʠʣʝʥʢʫ ʙʫʣʦ ʧʨʠʩʚʦʻʥʦ ʥʘʫʢʦʚʠʡ ʩʪʫʧʽʥʴ 

ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʘ ʫ 1939 ʨʦʮʽ ʚʽʥ ʙʫʚ ʦʙʨʘʥʠʡ ʯʣʝʥʦʤ-

ʢʦʨʝʩʧʦʥʜʝʥʪʦʤ ɸʅ ʋʈʉʈ. ɺ 1947 ʨʦʮʽ ʫ ʄʦʩʢʚʽ ɺʘʩʠʣʝʥʢʦ ʇ.ʄ. ʟʘʭʠʩʪʠʚ 

ʜʦʢʪʦʨʩʴʢʫ ʜʠʩʝʨʪʘʮʽʶ ʽ ʚʯʝʥʝ ʟʚʘʥʥʷ ʧʨʦʬʝʩʦʨʘ ʡʦʤʫ ʙʫʣʦ ʧʨʠʩʚʦʻʥʦ ʽ 

1949 ʨʦʮʽ. ʅʘ ʟʘʛʘʣʴʥʠʭ ʟʙʦʨʘʭ ɺɸʉɻʅɯʃ ʫ 1956 ʨʦʮʽ ɺʘʩʠʣʝʥʢʘ ʇ.ʄ. 

ʦʙʨʘʥʦ ʘʢʘʜʝʤʽʢʦʤ ɺʽʜʜʽʣʝʥʥʷ ʤʝʭʘʥʽʟʘʮʽʾ ʪʘ ʝʣʝʢʪʨʠʬʽʢʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ɿʘ 70 ʨʦʢʽʚ ʧʣʽʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʇ.ʄ. ɺʘʩʠʣʝʥʢʦ 

ʟʨʦʙʠʚ ʚʠʜʘʪʥʠʡ ʚʥʝʩʦʢ ʫ ʨʦʟʨʦʙʢʫ ʥʘʫʢʦʚʠʭ ʦʩʥʦʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʪʝʭʥʽʢʠ, ʧʽʜʛʦʪʦʚʢʫ ʽ ʚʠʭʦʚʘʥʥʷ ʽʥʞʝʥʝʨʥʠʭ ʽ ʥʘʫʢʦʚʠʭ ʢʘʜʨʽʚ. 

ʅʠʤ ʧʽʜʛʦʪʦʚʣʝʥʦ ʙʽʣʴʰʝ 60 ʢʘʥʜʠʜʘʪʽʚ ʽ 7 ʜʦʢʪʦʨʽʚ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, 

ʦʧʫʙʣʽʢʦʚʘʥʦ ʙʽʣʴʰʝ 200 ʥʘʫʢʦʚʠʭ ʩʪʘʪʝʡ, ʥʠʟʢʫ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ 

ʤʦʥʦʛʨʘʬʽʡ ʟ ʪʝʦʨʽʾ, ʨʦʟʨʘʭʫʥʢʫ ʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 
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ʤʘʰʠʥ. ʁʦʛʦ ʥʘʫʢʦʚʽ ʧʨʘʮʽ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ɹʦʣʛʘʨʽʾ, ʉʣʦʚʘʯʯʠʥʽ, ʈʫʤʫʥʽʾ, 

ʌʨʘʥʮʽʾ, ʂʠʪʘʾ, ʮʠʪʫʶʪʴʩʷ ʚ ʉʐɸ. 

ʇʨʦ ʥʘʫʢʦʚʫ ʪʘ ʧʨʘʢʪʠʯʥʫ ʮʽʥʥʽʩʪʴ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʧʨʘʮʴ  

ʇ.ʄ. ɺʘʩʠʣʝʥʢʘ ʩʚʽʜʯʘʪʴ ʙʘʛʘʪʦʯʠʩʣʝʥʥʽ ʧʦʩʠʣʘʥʥʷ ʥʘ ʥʠʭ ʫ ʚʽʪʯʠʟʥʷʥʽʡ ʪʘ 

ʟʘʨʫʙʽʞʥʽʡ ʧʨʝʩʽ, ʘ ʪʘʢʦʞ ʚʽʜʛʫʢʠ ʪʘ ʨʝʮʝʥʟʽʾ ʥʘ ʥʠʭ ʚʠʜʘʪʥʠʭ ʫʯʝʥʠʭ. 

ʅʘʫʢʦʚʠʤ ʪʨʽʫʤʬʦʤ ʚʪʽʣʝʥʥʷ ʚ ʧʨʘʢʪʠʢʫ ʥʘʫʢʦʚʠʭ ʽʜʝʡ  

ʇ.ʄ. ɺʘʩʠʣʝʥʢʘ ʩʪʘʣʦ ʫʩʧʽʰʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ 

ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʢʝʨʦʚʘʥʠʭ ʢʦʩʤʽʯʥʠʭ ʘʧʘʨʘʪʽʚ ʜʣʷ ʨʫʭʫ ʧʦ ʧʦʚʝʨʭʥʽ ʤʽʩʷʮʷ 

ʧʨʘʮʽ ʇ.ʄ. ɺʘʩʠʣʝʥʢʘ çʂ ʪʝʦʨʠʠ ʢʘʯʝʥʠʷ ʢʦʣʝʩʘ ʩʦ ʩʣʝʜʦʤè. 

ɺ ʮʽʣʦʤʫ ʦʮʽʥʶʶʯʠ ʚʩʶ ʙʘʛʘʪʦʨʽʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʘʢʘʜʝʤʽʢʘ  

ʇ.ʄ. ɺʘʩʠʣʝʥʢʘ, ʪʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʡ ʚʥʝʩʦʢ, ʷʢʠʡ ʚʽʥ ʜʦʜʘʚ ʫ ʨʦʟʚʠʪʦʢ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʽ ʟʦʢʨʝʤʘ, ʚ ʨʦʟʚʠʪʦʢ ʪʘʢʠʭ ʥʘʫʢʦʚʠʭ 

ʜʦʩʷʛʥʝʥʴ, ʷʢ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ ʤʘʰʠʥʦʟʥʘʚʩʪʚʦ ʪʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʤʝʭʘʥʽʢʘ, ʜʘʻ ʧʽʜʩʪʘʚʫ ʚʚʘʞʘʪʠ ʡʦʛʦ ʦʜʥʠʤ ʭ 

ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʽʚ ʪʘʢʦʾ ʥʘʫʢʦʚʦʾ ʜʠʩʮʠʧʣʽʥʠ, ʷʢ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ 

ʤʝʭʘʥʽʢʘ ʚ ʋʢʨʘʾʥʽ. 

ɿʘ ʚʠʜʘʪʥʠʡ ʥʘʫʢʦʚʠʡ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʟʝʤʣʝʨʦʙʥʦʾ ʤʝʭʘʥʽʢʠ 

ʨʽʰʝʥʥʷʤ ʇʨʝʟʠʜʽʾ ɺɸʉɻʅɯʃ ɺʘʩʠʣʝʥʢʫ ʇ.ʄ. 7 ʛʨʫʜʥʷ 1977 ʨʦʢʫ ʙʫʣʦ 

ʧʨʠʩʫʜʞʝʥʦ ɿʦʣʦʪʫ ʤʝʜʘʣʴ ʽʤʝʥʽ ɺ.ʇ. ɻʦʨʷʯʢʽʥʘ ï ʥʘʡʚʠʱʫ ʥʘʛʦʨʦʜʫ ʮʽʻʾ 

ʘʢʘʜʝʤʽʾ ʚ ʛʘʣʫʟʽ ʤʝʭʘʥʽʟʘʮʽʾ ʽ ʝʣʝʢʪʨʠʬʽʢʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ʅʘʧʨʠʢʽʥʮʽ ʍʍ ʩʪʦʣʽʪʪʷ ɸʤʝʨʠʢʘʥʩʴʢʠʡ ɹʽʦʛʨʘʬʽʯʥʠʡ ɯʥʩʪʠʪʫʪ (ɸɺɯ) 

ʧʽʜʛʦʪʫʚʘʚ ʢʥʠʛʫ ç700 ʙʽʦʛʨʘʬʽʡ ʥʘʡʚʠʜʘʪʥʽʰʠʭ ʣʶʜʝʡ ʧʣʘʥʝʪʠ ʮʴʦʛʦ 

ʩʪʦʣʽʪʪʷè, ʯʠʾ ʧʝʨʩʦʥʘʣʴʥʽ ʥʘʫʢʦʚʽ ʨʦʟʨʦʙʢʠ, ʛʫʤʘʥʽʪʘʨʥʽ ʽʜʝʾ, ʘʙʦ ʧʦʣʽʪʠʯʥʘ 

ʜʽʷʣʴʥʽʩʪʴ ʟʥʘʯʥʦ ʚʧʣʠʥʫʣʠ ʥʘ ʨʦʟʚʠʪʦʢ ʩʚʽʪʦʚʦʾ ʮʠʚʽʣʽʟʘʮʽʾ. ʋ ʮʽʡ ʢʥʠʟʽ ʽʤ'ʷ 

ʘʢʘʜʝʤʽʢʘ ɺʘʩʠʣʝʥʢʘ ʇʝʪʨʘ ʄʝʬʦʜʽʡʦʚʠʯʘ ʩʪʦʾʪʴ ʧʦʨʷʜ ʟ ʽʤʝʥʘʤʠ ʚʠʜʘʪʥʠʭ 

ʚʯʝʥʠʭ. ʗʢ ʦʜʥʦʛʦ ʟ ʥʝʙʘʛʘʪʴʦʭ çalive legendsè (ʞʠʚʠʭ ʣʝʛʝʥʜ) ʥʘʧʝʨʝʜʦʜʥʽ 

ʥʦʚʦʛʦ ʩʪʦʣʽʪʪʷ ʚʯʝʥʦʛʦ ʟʘ ʨʽʰʝʥʥʷʤ (ɸɺɯ) ʚʰʘʥʫʚʘʣʠ ʧʝʨʩʦʥʘʣʴʥʦʶ 

ɿʦʣʦʪʦʶ ʇʦʰʘʥʠ 2-ʛʦ ʪʠʩʷʯʦʣʽʪʪʷ. ʅʘ ʧʦʰʘʥʫ ʘʢʘʜʝʤʽʢʘ ʇʝʪʨʘ 

ʄʝʬʦʜʽʡʦʚʠʯʘ ɺʘʩʠʣʝʥʢʘ ʚʠʜʘʥʦ ʥʠʟʢʫ ʢʥʠʛ ʧʨʦ ʡʦʛʦ ʞʠʪʪʷ ʪʘ ʥʘʫʢʦʚʫ 

ʜʽʷʣʴʥʽʩʪʴ,  ʟʘʭʠʱʝʥʦ ʜʠʩʝʨʪʘʮʽʶ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ 

ʽʩʪʦʨʠʯʥʠʭ ʥʘʫʢ ʩʧʽʚʨʦʙʽʪʥʠʢʦʤ ʢʘʬʝʜʨʠ ɼʝʨʢʘʯʝʤ ʆʣʝʢʩʽʻʤ ʇʘʚʣʦʚʠʯʝʤ. 

ʇʦʨʷʜ ʟ ʮʠʤ ʜʝʭʪʦ ʟ ʪʘʢ ʟʚʘʥʠʭ çʥʘʡʙʣʠʞʯʠʭ ʫʯʥʽʚè ʜʦʟʚʦʣʷʻ ʩʦʙʽ 

ʧʝʨʝʜʨʫʢʫʚʘʪʠ ʪʘ ʚʩʪʘʚʣʷʪʠ ʧʨʘʚʢʠ ʚ ʥʘʫʢʦʚʽ ʩʪʘʪʪʽ ʘʢʘʜʝʤʽʢʘ, 

ʬʘʣʴʩʠʬʽʢʫʚʘʪʠ ʩʚʦʾ ʥʘʫʢʦʚʽ ʩʪʦʩʫʥʢʠ ʟ ʥʠʤ ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʪʘʢ ʟʚʘʥʦʾ 

ʜʦʢʪʦʨʩʴʢʦʾ ʜʠʩʝʨʪʘʮʽʾ, ʷʢʫ ʚ ʋʢʨʘʾʥʽ ʥʽʭʪʦ ʥʝ ʙʘʯʠʚ (ʟʘʭʠʰʘʣʘʩʴ ʚ 

ɸʢʮʽʦʥʝʨʥʦʤʫ ʪʦʚʘʨʠʩʪʚʽ ɺɯʉɻʆʄ ʚ 1993 ʨʦʮʽ, ʢʦʣʠ ʋʢʨʘʾʥʘ ʚʞʝ ʙʫʣʘ 

ʥʝʟʘʣʝʞʥʦʶ), ʚʪʨʫʯʘʪʠʩʴ ʚ ʩʽʤʝʡʥʽ ʩʧʨʘʚʠ, ʜʘʶʯʠ ʜʨʫʞʠʥʽ ʧʨʽʟʚʠʱʝ 

ʎʚʽʪʝʥʢʦ, ʘ ʥʘʩʧʨʘʚʜʽ ʂʫʢ, ʧʨʦ ʱʦ ʧʦʚʽʜʦʤʠʚ ʥʘʡʩʪʘʨʰʠʡ ʚʥʫʢ ɺʘʩʠʣʝʥʢʦ 

ʆʣʝʢʩʘʥʜʨ ɺʦʣʦʜʠʤʠʨʦʚʠʯ, ʷʢʠʡ ʟʘ ʚʣʘʩʥʦʶ ʽʥʽʮʽʘʪʠʚʦʶ ʚʽʜʚʽʜʘʚ ʢʘʬʝʜʨʫ ʽ 

ʧʝʨʝʜʘʚ ʮʽʥʥʠʡ ʜʘʨʫʥʦʢ ï ʟʦʣʦʪʫ ʤʝʜʘʣʴ ʽʤʝʥʽ ɺ.ʅ. ɻʦʨʷʯʢʽʥʘ ʪʘ ʽʥʰʽ 

ʦʩʦʙʠʩʪʽ ʨʝʯʽ. 

ʂʦʣʝʢʪʠʚ ʢʘʬʝʜʨʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ ʩʚʷʪʦ ʰʘʥʫʻ ʧʘʤ'ʷʪʴ 

ʧʨʦ ʚʠʜʘʪʥʫ ʧʦʩʪʘʪʴ ʚ ʩʚʽʪʦʚʽʡ ʥʘʫʮʽ ʽ ʧʨʦʜʦʚʞʫʻ ʡʦʛʦ ʥʘʫʢʦʚʽ ʽʜʝʾ. 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁVȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 
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ʋ 1999 ʨʦʮʽ ʚʧʝʨʰʝ ʚ ʋʢʨʘʾʥʽ ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʥʦʚʠʡ ʥʘʫʢʦʚʠʡ ʥʘʧʨʷʤ  

ʟ ʨʦʟʨʦʙʢʠ ʤʝʭʘʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʩʥʦʚ ʩʠʩʪʝʤʠ ʪʦʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ 

ʩʬʘʣʴʥʦ ʩʧʨʠʡʥʷʪʠʡ ʘʢʘʜʝʤʽʢʦʤ ɺʘʩʠʣʝʥʢʦʤ ʇ.ʄ. ʋ 1998 ʨʦʮʽ ʥʘ ʢʘʬʝʜʨʽ 

ʙʫʣʘ ʟʘʩʥʦʚʘʥʘ ʧʨʦʙʣʝʤʥʘ ʣʘʙʦʨʘʪʦʨʽʷ çʉʠʩʪʝʤʘ ʪʦʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘè 

ʚʠʩʦʢʫ ʦʮʽʥʢʫ ʨʦʙʦʪʠ ʷʢʦʾ ʜʘʚ ʇʨʝʟʠʜʝʥʪ ʋʢʨʘʾʥʠ ʃ.ɼ. ʂʫʯʤʘ ʧʽʜ ʯʘʩ 

ʚʽʜʚʽʜʘʥʥʷ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʫ ʞʦʚʪʥʷ 1999 ʨʦʢʫ. 

ɿʘʩʣʫʛʦʚʫʶʪʴ ʥʘ ʫʚʘʛʫ ʧʝʨʩʧʝʢʪʠʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʤʽʩʮʝʚʠʟʥʘʯʝʥʦʾ ʩʽʚʙʠ ʜʚʦʬʘʟʥʠʤ ʩʧʦʩʦʙʦʤ ʟʘʨʦʙʢʠ ʥʘʩʽʥʥʷ, ʷʢʠʡ 

ʟʘʙʝʟʧʝʯʫʻ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʨʦʩʣʠʥ, ʱʦ ʜʫʞʝ ʚʘʞʣʠʚʦ ʜʣʷ 

ʧʨʦʩʘʧʥʠʭ ʢʫʣʴʪʫʨ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʡ ʪʦʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʧʦʚ'ʷʟʘʥʘ ʟ ʧʦʰʫʢʦʤ 

ʥʦʚʽʪʥʽʭ ʩʧʦʩʦʙʽʚ ʚʥʝʩʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚ ʷʢʦʩʪʽ ʷʢʦʛʦ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʙʘʣʽʩʪʠʯʥʠʡ ʩʧʦʩʽʙ ʚʥʝʩʝʥʥʷ ʭʽʤʽʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʩʚʽʪʦʚʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ 

ʘʛʨʘʨʥʽʡ ʛʘʣʫʟʽ, ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʪʝʦʨʝʪʠʯʥʦʛʦ ʽ ʧʨʘʢʪʠʯʥʦʛʦ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʟʘʢʦʥʽʚ ʥʦʚʽʪʥʴʦʛʦ ʥʘʧʨʷʤʫ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʧʨʠʨʦʜʥʠʭ, ʘʥʪʨʦʧʦ-ʧʨʠʨʦʜʥʠʭ ʪʘ ʢʫʣʴʪʫʨʥʠʭ ʝʢʦʩʠʩʪʝʤ ʪʘ ʾʭ ʙʽʦʮʝʥʦʟʽʚ ʥʘ 

ʦʩʥʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʝʢʦʣʦʛʽʾ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʙʽʦʛʝʦʮʝʥʦʣʦʛʽʾ. 

ʊʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʢʘʬʝʜʨʠ ʩʧʽʣʴʥʦ ʟ ʥʘʫʢʦʚʮʷʤʠ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʪʘ ʥʘʚʽʛʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʫʟʘʛʘʣʴʥʝʥʽ ʚ ʤʦʥʦʛʨʘʬʽʾ 

çʇʨʠʮʝʟʽʡʥʽ ʬʽʪʦʪʝʭʥʦʣʦʛʽʾ ʚ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ ʋʢʨʘʾʥʠè. 

ɺʘʞʣʠʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʥʘ ʢʘʬʝʜʨʽ ʧʦ ʚʠʚʯʝʥʥʶ ʚʧʣʠʚʫ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʢʨʘʡʥʴʦ ʚʠʩʦʢʦʪʦʯʥʦʛʦ ʂɺʏ-ʜʽʘʧʘʟʦʥʫ 

ʥʘ ʙʽʦʙ'ʻʢʪʠ, ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʟʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʷʢʽ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ 

ʨʝʟʦʥʘʥʩʥʦʛʦ ʧʦʛʣʠʥʘʥʥʷ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʤʽʢʨʦʭʚʠʣʴ ʥʘ ʥʘʩʽʥʥʷ 

ʽ ʨʦʩʣʠʥʠ. 

ʆʜʥʠʤ ʟ ʘʢʪʫʘʣʴʥʠʭ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʫʢʦʚʠʭ ʥʘʧʨʷʤʽʚ ʜʦʩʣʽʜʞʝʥʴ 

ʻ ʪʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʦʨʛʘʥʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ. ɿ 

ʮʽʻʶ ʤʝʪʦʶ ʥʘ ʢʘʬʝʜʨʽ ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʣʘʙʦʨʘʪʦʨʽʶ çʊʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʽʢʨʦʙʽʦʧʨʝʧʘʨʘʪʽʚè.  

ɺʠʟʥʘʯʝʥʦ ʽ ʦʙʛʨʫʥʪʦʚʘʥʦ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ, ʨʦʟʨʘʭʦʚʘʥʦ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʝʞʠʤʠ, ʝʥʝʨʛʝʪʠʯʥʽ ʽ ʪʷʛʦʚʦ-ʟʯʽʧʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʜʣʝʛʢʦʛʦ 

ʤʦʙʽʣʴʥʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʟʘʩʦʙʫ, ʜʦʩʣʽʜʞʝʥʦ ʜʠʥʘʤʽʢʫ ʡʦʛʦ ʨʫʭʫ, 

ʦʙʛʨʫʥʪʦʚʘʥʦ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʦʜʫʣʽʚ ʜʦ ʥʴʦʛʦ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʽʚ ʩʪʘʪʠʩʪʠʯʥʦʾ ʜʠʥʘʤʽʢʠ. 

ʐʠʨʦʢʠʡ ʩʧʝʢʪʨ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʥʘʥʦ ʧʦ ʦʙʛʨʫʥʪʫʚʘʥʥʶ ʧʘʨʘʤʝʪʨʽʚ 

ʽ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʤʘʰʠʥ ʜʣʷ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ. ʈʦʟʨʦʙʣʝʥʦ ʦʙʧʨʠʩʢʫʚʘʯ 

ʧʦʣʴʦʚʠʭ ʢʫʣʴʪʫʨ ʽʟ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʜʠʩʧʝʨʩʥʽʩʪʶ ʢʨʘʧʝʣʴ ʪʘ ʧʥʝʚʤʘʪʠʯʥʦʶ 

ʩʠʩʪʝʤʦʶ ʦʩʘʜʞʝʥʥʷ ʢʨʘʧʝʣʴ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ, ʘ ʪʘʢʦʞ ʦʙʧʨʠʩʢʫʚʘʯ 

ʧʦʣʴʦʚʠʭ ʢʫʣʴʪʫʨ ʟ ʘʚʪʦʤʘʪʠʯʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ ʥʦʨʤʠ ʚʥʝʩʝʥʥʷ, ʷʢʽ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 
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ʧʨʦʡʰʣʠ ʜʝʨʞʘʚʥʽ ʧʨʠʡʤʘʣʴʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʚ ʋʢʨʅɼɯʇɺʊ ʽʤʝʥʽ ʃʝʦʥʽʜʘ 

ʇʦʛʦʨʽʣʦʛʦ. 

ʈʦʟʨʦʙʣʝʥʦ ʽ ʚʠʛʦʪʦʚʣʝʥʦ ʥʦʚʽ ʩʪʘʮʽʦʥʘʨʥʽ ʫʥʽʚʝʨʩʘʣʴʥʽ ʧʨʦʪʨʫʶʚʘʯʽ 

ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ ʽʥʝʨʮʽʡʥʦ-ʬʨʘʢʮʽʡʥʦʛʦ ʪʠʧʫ: ʇʋʅ-4 ʽ ʇʅʋ-10 ʫ ʩʧʽʚʧʨʘʮʽ 

ʟ ʥʘʫʢʦʚʮʷʤʠ ɯʄɸ ʅɸɸʅ ʋʢʨʘʾʥʠ.  

ɺ ʟʚ'ʷʟʢʫ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʚʣʘʩʥʦʛʦ ʢʦʤʙʘʡʥʦʙʫʜʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ 

ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʢʘʬʝʜʨʠ ʫ 2010 ʨʦʮʽ ʚʠʩʪʫʧʠʣʠ ʟ ʽʥʽʮʽʘʪʠʚʦʶ ʩʪʚʦʨʝʥʥʷ 

ʩʧʽʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʬʽʥʩʴʢʦʶ ʬʽʨʤʦʶ çʉʘʤʧʦè ʟʝʨʥʦʟʙʠʨʘʣʴʥʦʛʦ 

ʢʦʤʙʘʡʥʘ ʥʘ ʟʘʚʦʜʽ çʊʦʯʤʘʰè ʫ ʤ. ʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʴʢʦʤʫ. ɹʫʣʘ 

ʩʪʚʦʨʝʥʘ ʘʜʘʧʪʦʚʘʥʘ ʜʦ ʫʢʨʘʾʥʩʴʢʠʭ ʫʤʦʚ ʟ ʜʦʧʫʩʪʠʤʠʤ ʨʽʚʥʝʤ ʣʦʢʘʣʽʟʘʮʽʾ 

ʤʦʜʝʣʴ ʢʦʤʙʘʡʥʘ ʟʝʨʥʦʟʙʠʨʘʣʴʥʦʛʦ ʩʘʤʦʭʽʜʥʦʛʦ çʉʘʤʧʦ-ʋʢʨʘʾʥʘ 300è, 

ʷʢʠʡ ʫ 2012 ʨʦʮʽ ʧʨʦʡʰʦʚ ʜʝʨʞʘʚʥʽ ʧʨʠʡʤʘʣʴʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʽ ʙʫʚ 

ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʜʦ ʩʝʨʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɺʘʞʣʠʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥʽ ʧʦ ʚʧʣʠʚʫ ʛʨʫʥʪʦʦʙʨʦʙʥʠʭ ʦʧʝʨʘʮʽʡ ʥʘ 

ʧʨʦʮʝʩ ʝʤʽʩʽʾ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ (ʉʆ2), ʘ ʪʘʢʦʞ ʥʘ ʧʦʰʫʢ ʫʤʦʚ ʡʦʛʦ 

ʩʝʢʚʝʩʪʨʘʮʽʾ ʚ ʛʨʫʥʪʽ, ʱʦ ʩʧʨʠʷʻ ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʧʘʨʥʠʢʦʚʦʛʦ ʝʬʝʢʪʫ. 

ʅʘ ʢʘʬʝʜʨʽ ʙʘʛʘʪʦ ʫʚʘʛʠ ʧʨʠʜʽʣʷʻʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʶ ʽʩʪʦʨʽʾ ʨʦʟʚʠʪʢʫ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, 

ʬʽʣʦʩʦʬʽʾ ʪʝʭʥʽʢʠ ʷʢ ʥʘʫʢʦʚʦʾ ʩʧʘʜʱʠʥʠ ʚʠʜʘʪʥʠʭ ʫʢʨʘʾʥʩʴʢʠʭ ʚʯʝʥʠʭ, ʙʦ 

ʯʝʨʝʟ ʪʝʨʥʠʩʪʫ ʽʩʪʦʨʠʯʥʫ ʜʦʣʶ ʥʘʰʦʾ ɹʘʪʴʢʽʚʱʠʥʠ ʚʽʢʘʤʠ ʧʦʟʙʘʚʣʝʥʦʾ 

ʚʣʘʩʥʦʾ ʜʝʨʞʘʚʥʦʩʪʽ, ʽʤʝʥʘ ʙʘʛʘʪʴʦʭ ʾʾ ʩʠʥʽʚ ʽ ʜʦʯʦʢ ʟʘʤʦʚʯʫʚʘʥʥʷ ʘʙʦ ʥʝ 

ʘʩʦʮʽʶʚʘʣʠʩʷ ʟ ʫʢʨʘʾʥʩʴʢʦʶ ʥʘʮʽʻʶ. 

ʂʦʣʝʢʪʠʚ ʢʘʬʝʜʨʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ ʫʩʚʽʜʦʤʣʶʻ ʩʚʦʶ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʥʦʩʠʪʠ ʽʤ'ʷ ʚʩʝʩʚʽʪʥʴʦ ʚʽʜʦʤʦʛʦ ʚʯʝʥʦʛʦ ʇʝʪʨʘ 

ʄʝʬʦʜʽʡʦʚʠʯʘ ɺʘʩʠʣʝʥʢʘ, ʷʢʠʡ ʚʧʨʦʜʦʚʞ ʫʩʽʻʾ ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʩʧʽʚʧʨʘʮʶʚʘʚ ʟ ʢʦʣʝʢʪʠʚʦʤ, ʧʽʟʥʘʚ ʨʘʜʽʩʪʴ ʽ ʥʘʪʭʥʝʥʥʷ ʫ ʥʘʧʠʩʘʥʥʽ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ. ʄʠ ʯʽʪʢʦ ʫʩʚʽʜʦʤʣʶʻʤʦ ʩʚʦʶ 

ʚ̔ ʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʩʚʷʪʦ ʰʘʥʫʚʘʪʠ ʧʨʦʜʦʚʞʫʚʘʪʠ ʡʦʛʦ ʥʘʫʢʦʚʽ ʽʜʝʾ ʽ 

ʨʦʟʫʤʽʻʤʦ, ʱʦ ʋʢʨʘʾʥʘ, ʷʢ ʽ ʫʚʝʩʴ ʩʚʽʪ, ʩʪʦʾʪʴ ʥʘ ʧʦʨʦʟʽ ʯʝʪʚʝʨʪʦʾ  

ʧʨʦʤʠʩʣʦʚʦʾ ʨʝʚʦʣʶʮʽʾ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʣʠʪʪʷʤ ʪʝʭʥʦʣʦʛʽʡ ʽ 

ʩʪʠʨʘʥʥʷʤ ʛʨʘʥʝʡ ʤʽʞ ʬʽʟʠʯʥʠʤʠ, ʮʠʬʨʦʚʠʤʠ ʽ ʙʽʦʣʦʛʽʯʥʠʤʠ ʩʬʝʨʘʤʠ. ɺʦʥʘ 

ʟʤʫʩʠʪʴ ʥʘʩ ʧʦ-ʥʦʚʦʤʫ ʧʦʛʣʷʥʫʪʠ ʥʘ ʫʧʨʘʚʣʽʥʥʷ ʷʢ ʜʝʨʞʘʚʦʶ, ʪʘʢ ʽ 

ʦʩʚʽʪʥʴʦʶ ʪʘ ʥʘʫʢʦʚʦʶ ʛʘʣʫʟʷʤʠ, ʥʘʚʯʘʣʴʥʠʤʠ ʟʘʢʣʘʜʘʤʠ, ʘ ʪʘʢʦʞ 

ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʜʣʷ çʨʦʟʫʤʥʦʛʦè ʚʠʨʦʙʥʠʮʪʚʘ, ʫ ʷʢʦʤʫ ʜʦʤʽʥʫʚʘʪʠʤʫʪʴ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʨʦʙʦʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ. 
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ɽʅɽʈɻɯʗ, ʂʃɯʄɸʊ, ɸɺʊʆʄɸʊʀɿɸʎɯʗ ʊɸ ʈʆɹʆʊʀɿɸʎɯʗ (ɽʂɸʈ) - 

ʇʈɯʆʈʀʊɽʊʀ ɿɸ ʉʊɺʆʈɽʅʅʗ ʅʆɺʀʍ ʊɽʍʅɯʏʅʀʍ ɿɸʉʆɹɯɺ 

ɼʃʗ ɸʇɺ 

 

ɸʜʘʤʯʫʢ ɺ.ɺ. 

ɯʥʩʪʠʪʫʪ ʤʝʭʘʥʽʢʠ ʪʘ ʘʚʪʦʤʘʪʠʢʠ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʅɸɸʅ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ɸʇɺ ʧʦʪʨʝʙʫʻ ʩʪʚʦʨʝʥʥʷ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʽʩʣʷʟʙʠʨʘʣʴʥʦʾ ʦʙʨʦʙʢʠ ʪʘ 

ʟʙʝʨʽʛʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ, ʷʢʽ ʨʝʘʣʽʟʦʚʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʥʦʚʽʪʥʽʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ. ɿʘ ʨʦʟʨʦʙʣʝʥʥʷ ʷʢ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ 

ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʪʘʢ ʽ ʟʘ ʩʪʚʦʨʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʭʥʽʯʥʠʭ 

ʟʘʩʦʙʽʚ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʠʢʣʠʢʠ ʩʴʦʛʦʜʝʥʥʷ, ʟʦʢʨʝʤʘ: ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʚʠʨʽʰʫʚʘʪʠ ʧʠʪʘʥʥʷ ʤʽʥʽʤʽʟʘʮʽʾ ʧʠʪʦʤʠʭ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ, ʾʾ ʧʽʩʣʷʟʙʠʨʘʣʴʥʦʾ ʦʙʨʦʙʢʠ ʪʘ ʟʙʝʨʽʛʘʥʥʷ, 

ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʢʦʧʥʠʭ ʧʘʣʠʚ, ʘʜʘʧʪʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʜʦ 

ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʟʤʝʥʰʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʟʙʝʨʝʞʝʥʥʷ 

ʜʦʚʢʽʣʣʷ ʪʘ ʚʠʚʝʜʝʥʥʷ ʦʧʝʨʘʪʦʨʽʚ ʽʟ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʟ ʧʽʜʚʠʱʝʥʠʤ 

ʟʘʙʨʫʜʥʝʥʥʷʤ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ. ʆʙʛʨʫʥʪʫʚʘʪʠ ʧʨʽʦʨʠʪʝʪʠ ʟʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ 

ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ɸʇɺ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʫʤʦʚ ʩʴʦʛʦʜʝʥʥʷ ʽ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʦʙʣʝʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ ʪʘ ʾʾ 

ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ (ɽ), ʩʪʚʦʨʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʪʝʭʥʦʣʦʛʽʷʭ, ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ (ʂ), ʟʤʝʥʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʟʤʝʥʰʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ ʰʣʷʭʦʤ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ (ɸ), ʚʠʚʝʜʝʥʥʷ ʦʧʝʨʘʪʦʨʽʚ ʽʟ ʨʦʙʦʯʠʭ ʤʽʩʮʴ 

ʟ ʧʽʜʚʠʱʝʥʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ ʧʦʚʽʪʨʷ, ʟʘʚʜʷʢʠ ʨʦʙʦʪʠʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʦʧʝʨʘʮʽʡ (ʈ), ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʧʦʪʨʝʙʫʶʪʴ ʥʝʛʘʡʥʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ. ʊʦʙʪʦ 

ɽʂɸʈ ʩʴʦʛʦʜʥʽ ʧʦʚʠʥʥʦ ʙʫʪʠ ʦʩʥʦʚʥʠʤ ʥʘʧʨʷʤʦʤ ʜʽʷʣʴʥʦʩʪʽ ʽʥʞʝʥʝʨʥʦʾ 

ʥʘʫʢʠ ʪʘ ʛʘʣʫʟʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ. ʆʯʝʚʠʜʥʠʤ ʻ ʪʝ, 

ʱʦ, ʷʢʱʦ ʤʠ ʥʝ ʩʪʚʦʨʠʤʦ ʪʘʢʫ ʪʝʭʥʽʢʫ, ʪʦ ʘʛʨʘʨʽʾ ʙʫʜʫʪʴ ʽʤʧʦʨʪʫʚʘʪʠ ʾʾ ʽʟ 

ʟʘʢʦʨʜʦʥʫ. 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 
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ɯʄɸ ɸʇɺ, ʷʢ ʛʦʣʦʚʥʠʡ ɯʥʩʪʠʪʫʪ, ʢʦʦʨʜʠʥʫʻ ʥʝ ʪʽʣʴʢʠ ʥʘʫʢʦʚʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʥʘʟʚʘʥʠʭ ʧʨʦʙʣʝʤ, ʘʣʝ ʡ ʚʝʜʝ ʚʣʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʥʘʫʢʦʚʠʤʠ ʥʘʧʨʷʤʘʤʠ.  

ɽ: ɺ ʧʦʧʝʨʝʜʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʚʯʝʥʠʤʠ ɯʥʩʪʠʪʫʪʫ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ 

ʧʨʦʬʝʩʦʨʘ ʄʘʩʣʘ ɯ.ʇ. ʙʫʚ ʚʠʢʦʥʘʥʠʡ ʟʥʘʯʥʠʡ ʦʙʩʷʛ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘ 

ʥʘʧʨʷʤʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʥʝʨʛʽʾ ʚʽʪʨʫ, ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʜʠʟʝʣʷ ʪʘ 

ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʥʦʩʽʾʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ, ʙʽʦʝʪʘʥʦʣʫ. 

ʄʘʩʰʪʘʙʥʘ ʨʝʘʣʽʟʘʮʽʷ ʮʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʝ ʚʽʜʙʫʣʘʩʷ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ 

ʧʦʪʨʝʙʫʚʘʣʘ ʚʽʜʧʦʚʽʜʥʦʾ ʜʝʨʞʘʚʥʦʾ ʧʽʜʪʨʠʤʢʠ, ʷʢʘ ʚ ʩʠʣʫ ʝʢʦʥʦʤʽʯʥʠʭ 

ʦʙʩʪʘʚʠʥ ʙʫʣʘ ʚʽʜʩʫʪʥʷ. 

ɿʘʨʘʟ ʚ ʋʢʨʘʾʥʽ ʟʘ ʥʘʧʨʷʤʦʤ ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ ʟ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ 

ʜʞʝʨʝʣ ʥʘʡʙʽʣʴʰ ʧʦʪʫʞʥʠʤʠ ʻ ʧʨʦʻʢʪʠ ʙʫʜʽʚʥʠʮʪʚʘ ʟʘʚʦʜʽʚ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʤʝʪʘʥʫ. ʅʘʞʘʣʴ ʚʦʥʠ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʟʜʦʙʫʪʢʘʭ ʚʠʢʣʶʯʥʦ 

ʟʘʨʫʙʽʞʥʦʾ ʥʘʫʢʠ ʪʘ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ɹʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʥʘʰʠʭ ʚʯʝʥʠʭ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʨʽʰʝʥʥʷ 

ʧʨʦʙʣʝʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʤʘʩʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʯʠʩʪʦʾ ʝʥʝʨʛʽʾ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʧʠʪʦʤʠʭ ʝʥʝʨʛʦʚʠʪʨʘʪ ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ, ʾʾ ʧʽʩʣʷʟʙʠʨʘʣʴʥʦʾ ʦʙʨʦʙʢʠ 

ʪʘ ʟʙʝʨʽʛʘʥʥʷ. 

ɿʘ ʮʠʤ ʥʘʧʨʷʤʦʤ ʩʪʚʦʨʝʥʦ ʤʘʰʠʥʫ ʄʉ-4 çɺʝʨʙʘè ʜʣʷ ʧʦʩʘʜʢʠ 

ʜʝʨʝʚʥʠʭ ʢʫʣʴʪʫʨ ʽʟ ʧʨʫʪʽʚ, ʘ ʪʘʢʦʞ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʜʣʷ ʩʘʜʽʥʥʷ ʪʘ ʟʙʠʨʘʥʥʷ 

ʨʠʟʦʤ ʤʽʩʢʘʥʪʫʩʘ ʥʘ ʜʽʣʷʥʢʘʭ ʨʦʟʤʥʦʞʝʥʥʷ. 

ɺʯʝʥʠʤʠ ʅɸɸʅ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦ ʧʦʛʦʜʞʝʥʘ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦ 30% ʥʝʟʝʨʥʦʚʦʾ ʯʘʩʪʠʥʠ ʫʨʦʞʘʶ ʧʦʣʴʦʚʠʭ ʢʫʣʴʪʫʨ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ. ʋʢʨʘʾʥʘ ʤʘʻ ʚʝʣʠʢʽ ʚʨʦʞʘʾ ʥʝʟʝʨʥʦʚʦʾ ʯʘʩʪʠʥʠ 

ʩʦʥʷʰʥʠʢʘ ʪʘ ʢʫʢʫʨʫʜʟʠ, ʷʢʽ ʷʢ ʙʽʦʤʘʩʘ ʤʘʶʪʴ ʚʘʛʦʤʫ ʝʥʝʨʛʝʪʠʯʥʫ ʮʽʥʥʽʩʪʴ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʽʦʧʘʣʠʚʘ ʥʘ ʪʝʧʣʦʚʽ ʮʽʣʽ. ɺ ɯʥʩʪʠʪʫʪʽ ʚʝʜʫʪʴʩʷ ʥʘʫʢʦʚʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ  ʟʙʠʨʘʥʥʷ ʥʝʟʝʨʥʦʚʦʾ ʯʘʩʪʠʥʠ 

ʩʦʥʷʰʥʠʢʘ ʪʘ ʢʫʢʫʨʫʜʟʠ. 

ʂ: ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʦʧʝʨʘʮʽʡ ʚ ʪʝʭʥʦʣʦʛʽʷʭ ʚʠʨʦʱʫʚʘʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʻ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ, ʟʘʚʜʷʢʠ ʯʦʤʫ 

ʜʦʩʷʛʘʻʪʴʩʷ ʥʝʦʙʭʽʜʥʘ ʱʽʣʴʥʽʩʪʴ, ʘʛʨʝʛʘʪʥʠʡ ʩʪʘʥ ˇʨʫʥʪʫ, ʚʦʜʥʦ-ʧʦʚʽʪʨʷʥʠʡ 

ʨʝʞʠʤ ʪʦʱʦ. ʆʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ, ʷʢ ʪʝʭʥʦʣʦʛʽʯʥʘ ʦʧʝʨʘʮʽʷ, ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ 

ʡʦʛʦ ʱʽʣʴʥʽʩʪʴ ʚ ʧʦʩʽʚʥʦʤʫ ʰʘʨʽ ʫ ʤʝʞʘʭ 1,0-1,2 ʛ/ʩʤ3, ʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʘʛʨʝʛʘʪʽʚ ʨʦʟʤʽʨʦʤ ʫ ʤʝʞʘʭ: 20-5 ʤʤ ï ʜʦ 25%, 5,0-0,25 ʤʤ ï ʜʦ 60%, ʤʝʥʰʝ 

0,25 ï ʥʝ ʙʽʣʴʰʝ 15%. ʊʘʢʠʤ ʯʠʥʦʤ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ 

ʫʤʦʚ ʜʣʷ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ. ɿʙʽʣʴʰʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʜʦ 

1,4-1,5 ʛ/ʩʤ3 ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʘʛʨʝʛʘʪʥʦʛʦ ʩʪʘʥʫ ˇʨʫʥʪʫ, ʱʦ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʡʦʛʦ ʚʦʜʦʧʨʦʥʠʢʥʦʩʪʽ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʤʝʞʘ ʟʦʥʠ ʥʝʩʪʽʡʢʦʛʦ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷ 

ʽʩʪʦʪʥʦ ʟʤʽʩʪʠʣʘʩʴ ʥʘ ʧʽʚʥʽʯ, ʦʩʦʙʣʠʚʦ ʚʘʛʦʤʠʤʠ ʩʪʘʶʪʴ ʧʠʪʘʥʥʷ 

ʚʦʣʦʛʦʥʘʢʦʧʠʯʝʥʥʷ, ʚʦʣʦʛʦʟʙʝʨʝʞʝʥʥʷ, ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ ʉʆ2 ʪʘ 

ʟʙʝʨʝʞʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ ʚ ʮʽʣʦʤʫ. 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁVȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 
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ʅʘ ʟʘʧʘʩʠ ʧʨʦʜʫʢʪʠʚʥʦʾ ʚʦʣʦʛʠ ʫ ˇʨʫʥʪʽ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʝ ʣʠʰʝ 

ʩʧʦʩʽʙ ʡʦʛʦ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ, ʘ ʡ ʧʦʟʠʮʽʡʥʝ ʨʦʟʤʽʱʝʥʥʷ ʚ 

ʦʙʨʦʙʣʶʚʘʥʦʤʫ ʰʘʨʽ ʦʨʛʘʥʽʯʥʦʾ ʤʘʩʠ ʧʦʙʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʧʦʧʝʨʝʜʥʠʢʘ, 

ʟʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʟʘʨʦʙʣʝʥʥʷ ʧʦʙʽʯʥʦʾ ʧʨʦʜʫʢʮʽʾ ʢʫʣʴʪʫʨ ʩʽʚʦʟʤʽʥʠ ʧʨʦʷʚʣʷʻ 

ʚʦʣʦʛʦʥʘʢʦʧʠʯʫʚʘʣʴʥʠʡ ʝʬʝʢʪ.  

ɺʯʝʥʠʤʠ ʅɸɸʅ ʨʦʟʚʠʥʫʪʦ ʪʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʪʘ ʨʦʟʨʦʙʣʝʥʦ 

ʝʬʝʢʪʠʚʥʽ ʩʠʩʪʝʤʠ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʪʘ ʾʭ ʤʦʜʠʬʽʢʘʮʽʡ ʽʟ ʰʠʨʦʢʠʤ 

ʟʘʣʫʯʝʥʥʷʤ ʩʫʯʘʩʥʠʭ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʟʥʘʨʷʜʴ, ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʨʽʟʥʠʭ 

ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʋʢʨʘʾʥʠ. ʈʦʟʨʦʙʣʝʥʦ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʚ ʟʦʥʘʣʴʥʠʭ 

ʘʛʨʦʬʦʨʤʫʚʘʥʥʷʭ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭʥʴʦʾ ʩʧʝʮʽʘʣʽʟʘʮʽʾ, ʪʝʭʥʽʯʥʦʛʦ ʪʘ 

ʨʝʩʫʨʩʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʨʽʚʥʷ ʬʽʥʘʥʩʦʚʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ.  

ɺ ʋʢʨʘʾʥʽ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʘʢʽ ʩʠʩʪʝʤʠ  ʦʙʨʦʙʽʪʢʫ 

ˇʨʫʥʪʫ: ʪʨʘʜʠʮʽʡʥʘ, ʤʽʥʽʤʘʣʴʥʘ, ʢʦʥʩʝʨʚʫʶʯʘ, ʩʤʫʛʦʚʘ ʪʘ ʥʫʣʴʦʚʘ, ʘ ʪʘʢʦʞ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʘ, ʷʢʘ ʻ ʧʦʻʜʥʘʥʥʷʤ ʦʢʨʝʤʠʭ ʩʢʣʘʜʦʚʠʭ ʥʘʟʚʘʥʠʭ ʩʠʩʪʝʤ.  

ʉʝʨʝʜʥʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʽʚʦʟʤʽʥʠ ʢʦʤʙʽʥʦʚʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʦʩʥʦʚʥʦʛʦ 

ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʻ ʜʝʱʦ ʚʠʱʦʶ ʥʽʞ ʟʘ ʪʨʘʜʠʮʽʡʥʦʾ ʧʦʣʠʮʝʚʦʾ. ɺʦʜʥʦʯʘʩ, 

ʜʦʚʛʦʪʨʠʚʘʣʘ ʤʽʥʽʤʽʟʘʮʽʷ: ʨʽʟʥʦʛʣʠʙʠʥʥʠʡ ʧʣʦʩʢʦʨʽʟʥʠʡ, ʤʽʣʢʠʡ, ʘ ʦʩʦʙʣʠʚʦ 

ʧʦʚʝʨʭʥʝʚʠʡ ʜʠʩʢʦʚʠʡ ʦʙʨʦʙʽʪʢʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʽʩʪʦʪʥʦʛʦ ʟʤʝʥʰʝʥʥʷ 

ʚʽʜʜʘʯʽ ʛʝʢʪʘʨʘ ʩʽʚʦʟʤʽʥʥʦʾ ʧʣʦʱʽ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʦʛʣʠʙʠʥʥʦʛʦ ʯʠʟʝʣʴʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ʩʧʨʠʷʻ 

ʧʦʣʽʧʰʝʥʥʶ ʧʘʨʘʤʝʪʨʽʚ ʚʦʜʥʦ-ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ ʥʘ ʬʦʥʽ 

ʦʨʛʘʥʦ-ʤʽʥʝʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʫʜʦʙʨʝʥʥʷ: ʟʙʽʣʴʰʝʥʥʷ ʟʘʧʘʩʽʚ ʧʨʦʜʫʢʪʠʚʥʦʾ 

ʚʦʣʦʛʠ ʚ ʤʝʪʨʦʚʦʤʫ ʰʘʨʽ ʧʨʦʜʦʚʞ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʜʦ 27% ʪʘ 

ʝʢʦʥʦʤʥʦʛʦ ʾʾ ʚʠʪʨʘʯʘʥʥʷ ʨʦʩʣʠʥʘʤʠ, ʟʤʝʥʰʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʦʨʥʦʛʦ ʰʘʨʫ 

ˇʨʫʥʪʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʪʨʘʜʠʮʽʡʥʠʤ ʧʦʣʠʮʝʚʠʤ ʦʙʨʦʙʽʪʢʦʤ. ɿʫʤʦʚʣʶʻ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʪʠʝʨʦʟʽʡʥʦʾ ʩʪʽʡʢʦʩʪʽ ˇʨʫʥʪʫ ʟʘʚʜʷʢʠ ʬʦʨʤʫʚʘʥʥʶ 

ʟʘʭʠʩʥʦʛʦ ˇʨʫʥʪʦʚʦ-ʨʦʩʣʠʥʥʦʛʦ ʧʨʦʰʘʨʢʫ ʥʘ ʡʦʛʦ ʧʦʚʝʨʭʥʽ. 

ɺ ʮʽʣʦʤʫ ʚʽʪʯʠʟʥʷʥʽ ʤʘʰʠʥʦʙʫʜʽʚʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʘʜʦʚʦʣʴʥʷʶʪʴ 

ʧʦʪʨʝʙʠ ʘʛʨʘʨʽʾʚ ʚ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʘʭ ʜʣʷ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ. ɼʦʨʝʯʥʦ 

ʚʽʜʤʽʪʠʪʠ, ʱʦ  ʚʠʛʦʪʦʚʣʝʥʦ ʪʘ ʨʝʘʣʽʟʦʚʘʥʦ ɸʇɺ ʙʽʣʴʰʝ 15,2 ʪʠʩ. ʦʜʠʥʠʮʴ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ, ʷʢʘ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʟʘ ʫʯʘʩʪʶ ɯʥʩʪʠʪʫʪʫ ʪʘ 

ʟʘʙʝʟʧʝʯʫʻ ʟʤʝʥʰʝʥʥʷ ʧʠʪʦʤʠʭ ʝʥʝʨʛʦʚʠʪʨʘʪ ʜʦ 15 %. 

ʅʘ ʚʠʙʽʨ ʩʠʩʪʝʤʠ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʧʣʠʚʘʶʪʴ 

ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ, ʚʽʜ ʥʠʭ ʟʘʣʝʞʠʪʴ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʩʪʘʣʦ 

ʥʘʡʚʘʛʦʤʽʰʠʤ ʬʘʢʪʦʨʦʤ ʦʪʨʠʤʘʥʥʷ ʟʘʧʣʘʥʦʚʘʥʦʾ ʫʨʦʞʘʡʥʦʩʪʽ 

ʩʽʣɹʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ.  

ɿ ʦʛʣʷʜʫ ʥʘ ʥʘʷʚʥʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʦʩʥʦʚʥʠʤʠ ʪʨʝʥʜʘʤʠ, ʟʘ ʷʢʠʤʠ 

ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ, ʙʫʜʝ ʡʦʛʦ 

ʤʽʥʽʤʽʟʘʮʽʷ, ʫ ʪʦʤʫ ʯʠʩʣʽ, ʚʽʜʤʦʚʘ ʚʽʜ ʧʝʨʝʤʽʱʝʥʥʷ ʰʘʨʽʚ ˇʨʫʥʪʫ ʫ 

ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʚ ʧʨʦʮʝʩʽ ʡʦʛʦ ʦʙʨʦʙʽʪʢʫ, ʘ ʪʘʢʦʞ ʧʦʢʨʠʪʪʷ ʧʦʚʝʨʭʥʽ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 
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ˇʨʫʥʪʫ ʨʦʩʣʠʥʥʠʤʠ ʟʘʣʠʰʢʘʤʠ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʧʦʜʦʣʘʥʥʶ ʧʨʦʙʣʝʤ ʝʨʦʟʽʾ ʪʘ 

ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ ʚʦʣʦʛʠ.  

ɺ ʟʚôʷʟʢʫ ʟ ʮʠʤ ɯʥʩʪʠʪʫʪʦʤ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʪʠʧʦʨʦʟʤʽʨʥʽ ʨʷʜʠ ʪʝʭʥʽʯʥʠʭ 

ʟʘʩʦʙʽʚ ʜʣʷ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʥʘ ʨʽʟʥʫ ʛʣʠʙʠʥʫ ʚʝʨʪʠʢʘʣʴʥʠʤ ʩʧʦʩʦʙʦʤ ʪʘ 

ʜʣʷ ʩʤʫʛʦʚʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ.  

ʂʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ ʢʘʨʜʠʥʘʣʴʥʦ ʚʧʣʠʚʘʶʪʴ ʪʘʢʦʞ ʥʘ ʩʪʨʦʢʠ ʡ 

ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʚʝʜʝʥʥʷ ʩʽʚʙʠ, ʱʦ ʤʘʶʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʫ ʱʽʣʴʥʽʩʪʴ 

ʨʦʩʣʠʥ ʪʘ ʤʽʢʨʦʢʣʽʤʘʪ ʚ ʘʛʨʦʮʝʥʦʟʽ. ɹʘʛʘʪʦʨʽʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ 

ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ ʤʝʨʝʞʽ ʅɸɸʅ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʨʦʢʠ ʩʽʚʙʠ ʦʟʠʤʠʭ 

ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʚ ʋʢʨʘʾʥʽ ʚʞʝ ʟʤʽʩʪʠʣʠʩʷ ʥʘ 10-15 ʜʥʽʚ ʧʽʟʥʽʰʝ ʽ ʮʝʡ 

ʧʨʦʮʝʩ ʪʨʠʚʘʻ ʡ ʥʠʥʽ. ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʩʪʘʥʦʚʣʝʥʥʶ 

ʦʧʪʠʤʘʣʴʥʠʭ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʨʘʥʥʽʭ ʪʘ ʧʽʟʥʽʭ ʷʨʠʭ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ, ʷʢʽ 

ʟʤʽʱʫʶʪʴʩʷ ʥʘ ʙʽʣʴʰ ʨʘʥʥʽ ʧʝʨʽʦʜʠ. 

ʋ ʮʽʣʦʤʫ ʩʪʨʦʢʠ ʧʦʩʽʚʥʦʾ ʢʘʤʧʘʥʽʾ ʟʚʫʞʫʶʪʴʩʷ, ʱʦ ʚʠʤʘʛʘʻ 

ʥʝʦʙʭʽʜʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʽʚʙʠ ʫ 

ʷʢʥʘʡʢʦʨʦʪʰʠʡ ʪʝʨʤʽʥ. ɿʙʽʣʴʰʝʥʥʷ ʯʘʩʪʦʪʠ ʚʠʥʠʢʥʝʥʥʷ ʥʝʪʠʧʦʚʠʭ ʪʘ 

ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʛʥʫʯʢʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ 

ʩʧʦʩʦʙʽʚ ʩʽʚʙʠ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ. ɭ 

ʥʘʛʘʣʴʥʘ ʧʦʪʨʝʙʘ ʫ ʩʪʚʦʨʝʥʥʽ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ ʟʘ ʢʦʥʩʪʨʫʢʮʽʻʶ 

ʟʘʛʦʨʪʘʶʯʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʷʢ ʜʣʷ ʥʘʩʽʥʥʷ, ʪʘʢ ʽ ʪʫʢʽʚ, ʷʢʽ ʙ ʟʘʙʝʟʧʝʯʫʚʘʣʠ 

ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʝ ʨʦʟʤʽʱʝʥʥʷ ʾʭ ʫ ʛʨʫʥʪʽ. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʟʤʽʥʘ ʢʣʽʤʘʪʫ ʧʨʠʟʚʝʜʝ ʜʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʽʚʦʟʤʽʥ ʽʟ 

ʚʚʝʜʝʥʥʷʤ ʚ ʥʠʭ ʥʦʚʠʭ ʧʦʩʫʭʦʩʪʽʡʢʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʟ 

ʧʽʚʜʝʥʥʠʭ ʢʨʘʾʥ, ʨʦʟʨʦʙʥʠʢʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʧʦʚʠʥʥʽ 

ʚʨʘʭʦʚʫʚʘʪʠ ʮʶ ʦʙʩʪʘʚʠʥʫ ʚ ʩʚʦʾʭ ʧʣʘʥʘʭ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ɸʇɺ. 

ɸ: ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʽʢʠ ʷʢ 

ʚʽʪʯʠʟʥʷʥʦʛʦ, ʪʘʢ ʽ ʽʥʦʟʝʤʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʰʠʨʦʢʦ ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʚʽʪʯʠʟʥʷʥʠʤ ɸʇɺ. ʅʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʮʴʦʛʦ ʥʘʧʨʷʤʫ ʚ ʋʢʨʘʾʥʽ 

ʧʦʪʨʝʙʫʶʪʴ ʨʦʟʰʠʨʝʥʥʷ ʩʝʛʤʝʥʪʫ ʨʦʙʽʪ ʪʘ ʧʦʛʣʠʙʣʝʥʥʷ ʾʭ ʟʘ ʩʫʪʪʶ. ʇʽʩʣʷ 

ʫʪʚʦʨʝʥʥʷ ɯʄɸ ɸʇɺ ʨʦʟʨʦʙʣʝʥʥʷ ʥʘʫʢʦʚʠʭ ʟʘʩʘʜ ʩʪʚʦʨʝʥʥʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʩʪʘʣʦ ʧʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʦʤ ʨʦʙʦʪʠ 

ʥʘʰʠʭ ʚʯʝʥʠʭ. ʅʘ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʚʞʝ ʧʨʦʚʝʜʝʥʽ ʚʽʜʧʦʚʽʜʥʽ ʥʘʫʢʦʚʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʟʘ ʾʭ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʪʚʦʨʝʥʽ ʜʦʩʣʽʜʥʽ ʟʨʘʟʢʠ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, 

ʘ ʟʘ ʦʢʨʝʤʠʤʠ ʥʘʧʨʷʤʠ ʚʠʛʦʪʦʚʣʝʥʽ ʾʭ ʜʦʩʣʽʜʥʽ ʧʘʨʪʽʾ, ʥʘʧʨʠʢʣʘʜ: ʩʠʩʪʝʤʘ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʚʦʜʽʥʥʷ ʄʊɸ çʘʚʪʦʧʽʣʦʪè, ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʜʣʷ ʘʜʨʝʩʥʦʛʦ 

ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫ ˇʨʫʥʪ ʟ ʦʩʝʥʽ ʧʽʜ ʷʨʽ ʢʫʣʴʪʫʨʠ, 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʚʠʩʽʚʥʠʭ ʘʧʘʨʘʪʽʚ ʟʝʨʥʦʚʦʾ ʩʽʚʘʣʢʠ, 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʯʘʪʢʫ ʞʥʠʚ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ 

ʩʠʩʪʝʤʘ ʟʝʨʥʦʚʦʾ ʩʫʰʘʨʢʠ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʟʥʝʟʘʨʘʞʝʥʥʷ ʪʘ 

ʦʯʠʱʝʥʥʷ ʧʦʚʽʪʨʷ ʪʚʘʨʠʥʥʠʮʴʢʠʭ ʧʨʠʤʽʱʝʥʴ.  

ɸʥʘʣʽʟʫʶʯʠ ʥʘʧʨʷʤʠ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ, ʟ ʚʧʝʚʥʝʥʽʩʪʶ ʤʦʞʥʘ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʚ ʥʘʡʙʣʠʞʯʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʧʦʚʠʥʥʦ ʚʽʜʙʫʪʠʩʴ ʩʫʪʪʻʚʝ 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁVȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 
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ʟʤʝʥʰʝʥʥʷ ʥʦʤʝʥʢʣʘʪʫʨʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʧʠʪʘʥʴ ʤʝʭʘʥʽʢʠ ʜʣʷ ɸʇɺ, 

ʦʩʦʙʣʠʚʦ ʟ ʤʝʭʘʥʽʟʘʮʽʾ, ʘ ʜʦʮʽʣʴʥʦ ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʠʪʠ ʩʝʛʤʝʥʪ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʥʘʧʨʷʤʦʤ ʩʪʚʦʨʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʟ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤʠ 

ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ. 

ʈ: ʉʪʚʦʨʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʙʦʪʽʚ ʫ ʚʽʪʯʠʟʥʷʥʦʤʫ  

ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʥʘʙʫʚʘʻ ʚʩʝ ʰʠʨʰʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɺ 

ʙʽʣʴʰʦʩʪʽ ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ 

ʽʤʧʦʨʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʥʘʧʨʠʢʣʘʜ: ʜʦʾʣʴʥʠʭ ʨʦʙʦʪʽʚ, ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ 

ʜʣʷ ʟʙʠʨʘʥʥʷ ʪʘ ʩʦʨʪʫʚʘʥʥʷ ʬʨʫʢʪʽʚ, ʦʚʦʯʽʚ ʪʦʱʦ. 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʧʨʽʦʨʠʪʝʪ ʟʽ ʩʪʚʦʨʝʥʥʷ ʨʦʙʦʪʽʚ ʧʦʚʠʥʝʥ ʥʘʜʘʚʘʪʠʩʴ 

ʪʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʦʧʝʨʘʮʽʷʤ, ʜʝ ʤʘʶʪʴ ʤʽʩʮʝ ʩʢʣʘʜʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʙʦʪʠ 

ʦʧʝʨʘʪʦʨʘ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʪʘʤ, ʜʝ ʻ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ. 

ʊʦʤʫ ʚ ɯʄɸ ɸʇɺ ʚʝʜʫʪʴʩʷ ʥʘ ʟʘʚʝʨʰʘʣʴʥʦʤʫ ʝʪʘʧʽ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʽ 

ʩʪʚʦʨʝʥʥʷ ʥʘʟʝʤʥʦʛʦ ʨʦʙʦʪʘ ʦʙʧʨʠʩʢʫʚʘʯʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. 

ɺʠʩʥʦʚʢʠ. 

1. ʇʨʽʦʨʠʪʝʪʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʟʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ 
ʜʣʷ ɸʇɺ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʫʤʦʚ ʩʴʦʛʦʜʝʥʥʷ ʪʘ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ ʻ ʚʠʨʦʙʥʠʮʪʚʦ 

ʝʥʝʨʛʽʾ ʪʘ ʾʾ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʩʪʚʦʨʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, 

ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʪʝʭʥʦʣʦʛʽʷʭ, ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, 

ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʟʤʝʥʰʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʦʚʢʽʣʣʷ 

ʰʣʷʭʦʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ, ʚʠʚʝʜʝʥʥʷ ʦʧʝʨʘʪʦʨʽʚ ʽʟ ʨʦʙʦʯʠʭ 

ʤʽʩʮʴ ʟ ʧʽʜʚʠʱʝʥʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ ʧʦʚʽʪʨʷ ʟʘʚʜʷʢʠ ʨʦʙʦʪʠʟʘʮʽʾ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ. 

2. ɿʘʟʥʘʯʝʥʽ ʧʨʽʦʨʠʪʝʪʥʽ ʥʘʧʨʷʤʠ ʜʦʮʽʣʴʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ 

ʬʦʨʤʫʚʘʥʥʽ ʧʣʘʥʫ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ, ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʟʘ ʢʦʰʪʠ 

ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ, ʥʝʟʘʣʝʞʥʦʛʦ ʚʽʜ ʚʽʜʦʤʯʦʛʦ ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷ ʫʩʪʘʥʦʚ, 

ʦʨʛʘʥʽʟʘʮʽʡ ʪʘ ʧʽʜʧʨʠʻʤʩʪʚ ʚʠʢʦʥʘʚʮʽʚ. 
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ʂʨʘʚʯʫʢ ɺ.ɯ. 

ɯʥʩʪʠʪʫʪ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ ʽ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʅɸɸʅ 

ɻʫʤʝʥʶʢ ʖ.ʆ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʅʦʚʘ ʝʚʦʣʶʮʽʡʥʘ ʬʘʟʘ ʨʦʟʚʠʪʢʫ ʩʚʽʪʦʚʦʛʦ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚʠʟʥʘʯʘʻ ʩʫʪʪʻʚʽ ʧʨʠʥʮʠʧʠ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʜʣʷ ʨʽʟʥʠʭ ʪʝʭʥʦʛʝʥʥʦ-ʧʨʠʨʦʜʥʠʯʠʭ ʢʦʤʧʣʝʢʩʽʚ. ɿʦʢʨʝʤʘ, ʫ ʨʝʟʦʣʶʮʽʾ ʆʆʅ 

ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʚ 2050 ʨʦʮʽ, ʫ ʨʠʥʢʦʚʠʭ ʛʣʦʙʘʣʽʟʦʚʘʥʠʭ ʫʤʦʚʘʭ ʤʦʞʣʠʚʘ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 
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ʢʽʣʴʢʽʩʪʴ ʩʧʦʞʠʚʘʯʽʚ ʧʨʽʩʥʦʾ, ʧʠʪʥʦʾ ʚʦʜʠ ʽ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ 

ʧʝʨʝʚʠʱʠʪʴ 9,6 ʤʣʨʜ. ʊʦʤʫ, ʢʨʠʪʝʨʽʾ ʆʆʅ ʦʨʽʻʥʪʫʶʪʴ ʥʘ ʟʙʽʣʴʰʝʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʦʜʦʚʦʣʴʯʦʾ ʧʨʦʜʫʢʮʽʾ, ʷʢʫ 

ʚʠʨʦʙʣʷʪʠʤʫʪʴ 28% ʥʦʦʩʬʝʨʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ ʙʫʜʫʪʴ ʚʦʣʦʜʽʪʠ 

ʮʠʬʨʦʚʠʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ. 

ʉʴʦʛʦʜʥʽ, ʟʚʘʞʘʶʯʠ ʥʘ ʚʽʡʥʫ, ʚʘʞʢʦ ʧʨʠʚʦʜʠʪʠ ʮʠʬʨʠ ʩʪʘʥʫ ʽ 

ʧʨʦʛʥʦʟʫ ʨʦʟʚʠʪʢʫ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ɸʇʂ ʋʢʨʘʾʥʠ. ɸʣʝ ʤʠ ʟʦʙʦʚ'ʷʟʘʥʽ 

ʚʠʚʯʠʪʠ ʜʦʩʚʽʜ ʽʥʰʠʭ ʢʨʘʾʥ, ʱʦʙ ʚʠʢʦʨʠʩʪʘʪʠ ʡʦʛʦ ʚ ʧʝʨʽʦʜ ʧʽʩʣʷʚʦʻʥʥʦʛʦ 

ʚ̔ ʜʨʦʜʞʝʥʥʷ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʆʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʙʽʣʴʰʦʩʪʽ 

ʧʨʦʙʣʝʤ ʥʘ ʰʣʷʭʫ ʮʠʬʨʦʚʽʟʘʮʽʾ ʪʘ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʘʛʨʦʪʝʭʥʦʣʦʛʽʡ 

[1, 2] ʻ: 

1. ʚʽʜʩʫʪʥʻ ʛʣʦʙʘʣʴʥʝ ʨʦʟʫʤʽʥʥʷ ʩʫʪʽ ʪʘ ʤʝʪʠ ʪʝʭʥʦʣʦʛʽʡ ʮʠʬʨʦʚʽʟʘʮʽʾ 
(ʊʎ) ʪʘ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ (ʎʊ). 

ʎʦɹʤʫ ʩʧʨʠʷʶʪʴ:  

- ʥʝʧʨʘʚʠʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʠ, ʥʝʦʙˇʨʫʥʪʦʚʘʥʝ ʦʯʽʢʫʚʘʥʥʷ; 

- ʥʝʢʦʨʝʢʪʥʦ ʩʬʦʨʤʦʚʘʥʘ ʢʦʤʘʥʜʘ; 

- ʥʝʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ çʜʦʨʦʛʠʭè ʪʝʭʥʦʣʦʛʽʡ; 

- ʥʝʜʦʩʪʘʪʥʷ ʥʘʷʚʥʽʩʪʴ ʥʝʦʙʭʽʜʥʠʭ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʷʢʦʩʪʝʡ ʪʘ 

ʧʨʦʬʝʩʽʡʥʠʭ ʥʘʚʠʯʦʢ ʜʣʷ ʨʦʙʦʪʠ ʟ ʣʶʜʴʤʠ çsoftè ʪʘ ʨʦʙʦʪʠ ʟ ʤʘʰʠʥʘʤʠ 

çhardè. 

2. ʅʝʩʪʘʯʘ ʥʝʦʙʭʽʜʥʠʭ soft ʽ hard ʢʦʤʧʣʝʢʪʘʮʽʾ ʫ ɯʊ.  

3. ʅʠʟʴʢʘ ʢʫʣʴʪʫʨʘ ʨʦʙʦʪʠ ʟ ʙʘʟʦʶ ʜʘʥʠʭ (ʥʝ ʧʨʦʨʦʙʣʷʻʪʴʩʷ ʧʦʣʽʪʠʢʘ 
ʟʙʠʨʘʥʥʷ, ʥʘʢʦʧʠʯʝʥʥʷ, ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʙʘʟʠ ʜʘʥʠʭ ʪʘ ʾʭ ʜʞʝʨʝʣ, ʱʦ 

ʫʥʝʤʦʞʣʠʚʣʶʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʩʢʨʽʟʥʦʾ ʘʥʘʣʽʪʠʢʫ ʪʘ ʨʦʟʚʠʪʢʫ ʨʽʰʝʥʴ ʥʘ 

ʦʩʥʦʚʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ).  

4. ʅʝʟʨʫʯʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ ʯʝʨʝʟ ʚʠʩʦʢʽ 

ʪʨʫʜʦʟʘʪʨʘʪʠ ʥʘ ʽʥʪʝʛʨʘʮʽʶ ʚ ʻʜʠʥʫ ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʠʩʪʝʤʫ (ʘʜʘʧʪʘʮʽʷ 

ʧʝʨʩʦʥʘʣʫ, ʩʫʧʨʦʚʦʜʞʝʥʥʷ, ʚʟʘʻʤʦʜʽʾ ʩʠʩʪʝʤ). 

5. ʅʝʭʚʘʪʢʘ ʢʦʤʧʝʪʝʥʮʽʾ ʚ ʫʧʨʘʚʣʽʥʥʽ ʧʨʦʻʢʪʘʤʠ, ʧʨʦʜʫʢʪʘʤʠ, 

ʟʤʽʥʘʤʠ, ʨʦʙʦʪʽ ʟ ʧʨʦʪʠʜʽʻʶ (ʦʧʦʨʦʤ) ʧʝʨʩʦʥʘʣʫ ʩʝʨʝʜʥʴʦʛʦ ʽ ʪʝʭʥʽʯʥʦʛʦ 

ʨʽʚʥʷ. 

6. ɺʽʜʩʫʪʥʽʩʪʴ ʙʘʟʦʚʦʾ ʮʠʬʨʦʚʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʫ ʧʝʨʩʦʥʘʣʫ ʪʘ 

ʚʽʨʪʫʘʣʽʟʘʮʽʾ (ʰʪʫʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ) ʮʠʬʨʦʚʠʭ ʟʚʠʯʦʢ (ʥʘʚʠʢʽʚ). 

7. ʂʫʣʴʪʫʨʘ ʢʦʤʧʘʥʽʾ. ʇʝʨʩʦʥʘʣ ʧʦʚʠʥʝʥ ʧʨʦʷʚʣʷʪʠ ʙʘʞʘʥʥʷ 

(ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ) ʧʨʘʮʶʚʘʪʠ ʩʧʽʣʴʥʦ, ʘ ʥʝ ʚʽʜʪʦʨʛʥʝʥʥʷ ʘʙʦ ʦʯʽʢʫʚʘʥʥʷ ʪʦʛʦ 

ʱʦ çʤʝʥʽ ʧʦʚʠʥʥʽè [1 - 3]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ ʧʦʣʷʛʘʻ ʫ ʨʦʟʨʦʙʣʝʥʥʽ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʟʘʩʘʜ 

ʮʠʬʨʦʚʽʟʘʮʽʾ ʘʛʨʦʪʝʭʥʦʣʦʛʽʡ ʰʣʷʭʦʤ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʯʠʥʥʠʢʽʚ, ʷʢʽ 

ʤʘʶʪʴ ʚʧʣʠʚ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʽʞʥʘʨʦʜʥʦʛʦ ʜʦʩʚʽʜʫ, 

ʚʠʢʣʠʢʽʚ ʧʽʩʣʷʚʦʻʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʧʦʪʨʝʙʠ ʫ ʬʦʨʤʫʚʘʥʥʽ ʥʦʚʦʾ 

ʫʧʨʘʚʣʽʥʩʴʢʦʾ, ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʪʘ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʢʫʣʴʪʫʨʠ. 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁVȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 
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ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɸʥʘʣʽʟ ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ ʙʽʣʴʰʦʩʪʽ ʧʨʦʙʣʝʤ 

ʥʘ ʰʣʷʭʫ ʮʠʬʨʦʚʽʟʘʮʽʾ ʪʘ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʮʠʬʨʦʚʘ 

ʪʨʘʥʩʬʦʨʤʘʮʽʷ (ʚ ɸʇʂ ʽ ʥʝ ʪʽʣʴʢʠ) ï ʮʝ ʩʢʣʘʜʥʘ ʢʦʤʧʣʝʢʩʥʘ ʟʘʜʘʯʘ, ʷʢʘ 

ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʾʾ ʚʠʨʽʰʝʥʥʷ. 

ʆʢʨʽʤ ʟʥʘʥʥʷ ʮʠʬʨʠ (ʮʝ ʧʝʨʰʝ) ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʘʚʠʢʠ ʫ: 

1. ʛʘʣʫʟʝʚʦʤʫ (ʧʨʦʻʢʪʥʦʤʫ) ʤʝʥʝʜʞʤʝʥʪʽ (ʧʨʦʻʢʪʠ ʤʘʡʙʫʪʥʴʦʛʦ 

ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʫ ʟʤʽʥʥʠʭ ʪʝʭʥʦʛʝʥʥʦ-ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ); 

2. ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʤʝʥʝʜʞʤʝʥʪʽ (ʪʦʯʥʝ ʟʝʤʣʝʨʦʙʩʪʚʦ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ, 
ʨʦʙʦʪʠʟʘʮʽʷ); 

3. ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʮʝʩʽʚ ʨʝʽʥʞʠʥʽʨʠʥʛʫ ʢʦʤʧʘʥʽʾ, ʚʠʨʦʙʥʠʮʪʚʘ 

(ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʧʨʦʧʦʟʠʮʽʡ ʰʣʷʭʦʤ ʨʘʜʠʢʘʣʴʥʦʛʦ ʧʝʨʝʧʨʦʻʢʪʫʚʘʥʥʷ 

ʽʩʥʫʶʯʠʭ ʧʨʦʮʝʩʽʚ); 

4. ʥʘʧʨʘʮʶʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʢʫʣʴʪʫʨʠ ʨʦʙʦʪʠ ʟ ʤʦʪʠʚʘʮʽʻʶ ʪʘ 
ʩʫʧʨʦʪʠʚʦʤ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʚʝʜʝʥʦʛʦ, ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʦʩʥʦʚʠ ʪʘ ʧʨʠʥʮʠʧʠ 

ʮʠʬʨʦʚʽʟʘʮʽʾ ʘʛʨʘʨʥʦʾ ʩʬʝʨʠ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʽ ʨʦʟʚʠʚʘʪʠ ʚ ʩʪʨʫʢʪʫʨʥʦʤʫ 

ʢʦʤʧʣʝʢʩʽ: 

1. ʄʝʥʝʜʞʤʝʥʪ. 

2. ʎʠʬʨʦʚʽʟʘʮʽʷ. 

3. ʂʫʣʴʪʫʨʘ. 

ʋ ʤʝʞʘʭ ʛʣʦʙʘʣʴʥʦʾ ʽʻʨʘʨʭʽʾ ʜʽʻʚʦʛʦ ʽ ʤʘʩʰʪʘʙʥʦʛʦ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ɸʇʂ ʽʩʥʫʻ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ 

ʯʠʥʥʠʭ ʟʘʢʦʥʽʚ, ʨʝʛʣʘʤʝʥʪʽʚ, ʩʪʘʥʜʘʨʪʽʚ, ʷʢʽ ʩʧʨʷʤʦʚʫʶʪʴ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ 

ʩʬʝʨʠ ʩʝʢʪʦʨʘʣʴʥʦʾ, ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʴʦʾ, ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʨʝʩʫʨʩʥʦʾ ʪʘ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʧʦʣʽʪʠʢʠ. 

ʇʨʦʪʝ, ʙʘʟʦʚʠʤ ʧʨʠʥʮʠʧʦʤ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʫʩʽʭ ʛʘʣʫʟʷʭ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ 

ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʷ ʢʦʞʥʦʛʦ ʫʯʘʩʥʠʢʘ, ʦʩʦʙʠ ʱʦ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ, ʷʢʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʣʘʩʥʦʛʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ (ɸʈʄ) ʚʟʘʻʤʦʜʽʻ ʟ 

ʽʥʰʠʤʠ ʝʢʩʧʝʨʪʘʤʠ ʧʦʪʦʯʥʠʭ ʟʘʚʜʘʥʴ ʥʘ ʦʩʥʦʚʽ ʤʦʚʠ ʜʽʘʣʦʛʽʚ, ʟʘ ʷʢʦʶ 

ʧʨʘʮʶʶʪʴ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʰʪʫʯʥʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʨʦʙʦʪʠ. 

ɺʠʩʥʦʚʦʢ. ʎʠʬʨʦʚʽʟʘʮʽʷ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʻ ʩʢʣʘʜʥʠʤ 

ʙʘʛʘʪʦʨʽʚʥʝʚʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʧʦʪʨʝʙʫʻ ʥʝ ʣʠʰʝ ʪʝʭʥʽʯʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʘ ʡ ʛʣʠʙʦʢʦʛʦ 

ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʧʽʜʭʦʜʽʚ, ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʢʫʣʴʪʫʨʠ ʪʘ 

ʦʩʚʽʪʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʫ. ʋʩʧʽʰʥʘ ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʤʦʞʣʠʚʘ 

ʣʠʰʝ ʟʘ ʫʤʦʚʠ ʩʠʩʪʝʤʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʪʨʴʦʭ ʢʣʶʯʦʚʠʭ ʩʢʣʘʜʦʚʠʭ: 

ʤʝʥʝʜʞʤʝʥʪʫ, ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʤʦʜʝʨʥʽʟʘʮʽʾ ʪʘ ʚʥʫʪʨʽʰʥʴʦʾ ʢʫʣʴʪʫʨʠ 

ʚʟʘʻʤʦʜʽʾ. ɺ ʫʤʦʚʘʭ ʧʽʩʣʷʚʦʻʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʋʢʨʘʾʥʠ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʤʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ, ʘʜʘʧʪʫʚʘʪʠ ʡʦʛʦ ʜʦ ʥʘʮʽʦʥʘʣʴʥʠʭ ʨʝʘʣʽʡ ʽ 

ʬʦʨʤʫʚʘʪʠ ʥʦʚʫ ʤʦʜʝʣʴ ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʜʘʪʥʫ ʝʬʝʢʪʠʚʥʦ 

ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʚ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 
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ɺʀʉʆʂʆɽʌɽʂʊʀɺʅʀʁ ʄɽʊʆɼ ʊʈɸʅʉʌʆʈʄɸʎɯɰ ɹɯʆʄɸʉʀ ʋ 

ʎɯʅʅɽ ʊɺɽʈɼɽ ʇɸʃʀɺʆ 

 

ɹʦʣʪʷʥʩʴʢʠʡ ɹ.ɺ., ɹʦʣʪʷʥʩʴʢʠʡ ʆ.ɹ. 

ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 

ɹʨʘʪʽʰʢʦ ɺ.ɺ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɼʣʷ ʋʢʨʘʾʥʠ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʻ ʧʨʽʦʨʠʪʝʪʦʤ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʡ ʟʘʛʘʣʴʥʦʥʘʮʽʦʥʘʣʴʥʦʾ ʧʦʣʽʪʠʢʠ, ʷʢʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʟʥʠʞʝʥʥʷ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʢʦʧʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʟʤʝʥʰʝʥʥʷ ʝʤʽʩʽʾ ʚʠʢʠʜʥʠʭ ʛʘʟʽʚ, 

ʩʪʠʤʫʣʶʻ ʘʢʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʟʦʢʨʝʤʘ 

ʙʽʦʧʘʣʠʚʘ. 

ʋ ʪʦʡ ʯʘʩ ʷʢ ʨʠʥʦʢ ʪʚʝʨʜʦʛʦ ʙʽʦʧʘʣʠʚʘ ʜʝʤʦʥʩʪʨʫʻ ʩʪʘʙʽʣʴʥʝ 

ʟʨʦʩʪʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʷ ʡʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʱʝ ʥʝ ʜʦʩʷʛʣʘ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ. ɯʩʥʫʶʯʽ ʤʝʪʦʜʠ ʯʘʩʪʦ ʩʪʠʢʘʶʪʴʩʷ ʟ ʥʠʟʢʦʶ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽ 

ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʙʣʝʤ. ʅʘʡʙʽʣʴʰ ʢʨʠʪʠʯʥʠʤʠ ʟ ʥʠʭ ʻ ʥʝʜʦʩʪʘʪʥʷ ʱʽʣʴʥʽʩʪʴ 

ʛʦʪʦʚʠʭ ʙʨʠʢʝʪʽʚ, ʘ ʪʘʢʦʞ ʚʠʩʦʢʘ ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʩʘʤʦʛʦ ʧʨʦʮʝʩʫ ʧʨʝʩʫʚʘʥʥʷ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʯʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʝ ʜʦ ʢʽʥʮʷ ʚʠʚʯʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʚʧʣʠʚʫ ʢʣʶʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʢʽʥʮʝʚʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʪʘ 

ʪʝʧʣʦʪʚʦʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʨʠʢʝʪʽʚ [1]. 

ʊʦʞ, ʘʢʪʫʘʣʴʥʠʤʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʙʨʠʢʝʪʫʚʘʥʥʷ ʟ ʤʝʪʦʶ 

ʨʦʟʨʦʙʢʠ ʥʘʫʢʦʚʦ-ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ 

ʨʘʮʽʦʥʘʣʽʟʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʝʞʠʤʠ, ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁVȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 
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ʚʠʨʦʙʥʠʮʪʚʘ, ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ ʪʘ ʨʦʟʰʠʨʠʪʠ ʩʠʨʦʚʠʥʥʫ 

ʙʘʟʫ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʨʦʩʣʠʥʥʠʭ ʚʽʜʭʦʜʽʚ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ, ʤʝʪʦʜʽʚ ʽ 

ʪʝʭʥʦʣʦʛʽʡ ʧʦ ʚʠʨʦʙʥʠʮʪʚʫ ʪʚʝʨʜʦʛʦ ʧʘʣʠʚʘ ʟ ʧʦʜʨʽʙʥʝʥʦʾ ʨʦʩʣʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ (ʙʽʦʤʘʩʠ) ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʛʘʣʴʥʫ ʧʦʪʨʝʙʫ ʚ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʦʚʠʪʨʘʪ ʽ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ 

ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ. ʅʘʫʢʦʚʽ ʨʦʙʦʪʠ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʜʝʤʦʥʩʪʨʫʶʪʴ ʘʢʪʠʚʥʠʡ 

ʧʦʰʫʢ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʩʠʨʦʚʠʥʠ ʜʣʷ ʙʨʠʢʝʪʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʜʠʚʝʨʩʠʬʽʢʫʚʘʪʠ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʫʪʠʣʽʟʫʚʘʪʠ ʥʦʚʽ ʚʠʜʠ ʚʽʜʭʦʜʽʚ [1, 2]. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ ʪʘ ʧʘʪʝʥʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʤʦʞʥʘ 

ʚʠʜʽʣʠʪʠ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʬʦʢʫʩʽ ʫʚʘʛʠ ʩʚʽʪʦʚʦʾ 

ʥʘʫʢʦʚʦʾ ʩʧʽʣʴʥʦʪʠ. ʇʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʢʦʤ ʻ ʚʠʚʯʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ 

ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʝʩʫʚʘʥʥʷ ʪʘ ʷʢʽʩʪʶ ʙʨʠʢʝʪʽʚ. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ 

ʚʧʣʠʚʫ ʚʦʣʦʛʦʩʪʽ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʢʽʥʮʝʚʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ ʧʦʣʷʛʘʻ ʫ ʧʦʰʫʢʫ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʫ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʙʽʦʤʘʩʠ ʫ ʮʽʥʥʝ ʪʚʝʨʜʝ ʧʘʣʠʚʦ. ɿʘʚʜʘʥʥʷ ʚʢʣʶʯʘʶʪʴ: ʘʥʘʣʽʟ 

ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʧʨʦʮʝʩʫ, ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʢʣʶʯʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ 

(ʚʦʣʦʛʦʩʪʽ, ʪʠʩʢʫ, ʪʝʤʧʝʨʘʪʫʨʠ) ʥʘ ʷʢʽʩʪʴ ʙʨʠʢʝʪʽʚ, ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ, ʦʮʽʥʢʫ ʤʦʞʣʠʚʦʩʪʝʡ ʨʦʟʰʠʨʝʥʥʷ ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ 

ʪʘ ʥʘʜʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʚʝʨʜʦʛʦ ʙʽʦʧʘʣʠʚʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɹʨʠʢʝʪʫʚʘʥʥʷ ʙʽʦʤʘʩʠ ʻ ʩʢʣʘʜʥʠʤ ʬʽʟʠʢʦ-

ʭʽʤʽʯʥʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʣʘʩʪʠʯʥʽʡ ʜʝʬʦʨʤʘʮʽʾ ʪʘ 

ʪʝʨʤʦʧʣʘʩʪʠʯʥʽʡ ʘʢʪʠʚʘʮʽʾ ʣʽʛʥʦʮʝʣʶʣʦʟʥʦʾ ʩʠʨʦʚʠʥʠ ʧʽʜ ʚʧʣʠʚʦʤ ʚʠʩʦʢʦʛʦ 

ʪʠʩʢʫ ʽ ʪʝʤʧʝʨʘʪʫʨʠ. ɺ ʦʩʥʦʚʽ ʧʨʦʮʝʩʫ ʣʝʞʠʪʴ ʟʜʘʪʥʽʩʪʴ ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʣʽʤʝʨʫ ʣʽʛʥʽʥʫ ʧʝʨʝʭʦʜʠʪʠ ʚ ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʡ ʩʪʘʥ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ [1-3].  

ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʧʦʥʘʜ 80ÁC ʣʽʛʥʽʥ ʨʦʟʤ'ʷʢʰʫʻʪʴʩʷ, ʘ ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ 

ʧʽʜʚʠʱʝʥʥʽ ʪʠʩʢʫ ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʥ ʥʘʙʫʚʘʻ ʚʠʩʦʢʦʾ ʧʣʘʩʪʠʯʥʦʩʪʽ, 

ʦʙʚʦʣʽʢʘʶʯʠ ʯʘʩʪʠʥʢʠ ʮʝʣʶʣʦʟʠ ʽ ʛʝʤʽʮʝʣʶʣʦʟʠ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʬʦʨʤʫʚʘʥʥʷ ʤʽʞʤʦʣʝʢʫʣʷʨʥʠʭ ʟʘʚôʷʟʢʽʚ ʽ ʩʪʚʦʨʝʥʥʷ ʤʦʥʦʣʽʪʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʙʨʠʢʝʪʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʡʦʛʦ ʚʠʩʦʢʫ ʱʽʣʴʥʽʩʪʴ ʪʘ ʤʝʭʘʥʽʯʥʫ ʤʽʮʥʽʩʪʴ ʙʝʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʥʪʝʪʠʯʥʠʭ ʢʣʝʾʚ [1]. ʆʧʪʠʤʽʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʚʠʤʘʛʘʻ ʪʦʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʢʣʶʯʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ. ɺʘʞʣʠʚʠʤ ʻ ʧʦʢʘʟʥʠʢ 

ʚʦʣʦʛʦʩʪʽ ʩʠʨʦʚʠʥʠ, ʦʩʢʽʣʴʢʠ ʡʦʛʦ ʥʘʜʣʠʰʦʢ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʧʘʨʠ, 

ʱʦ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʜʝʬʦʨʤʘʮʽʶ ʘʙʦ ʨʫʡʥʫʚʘʥʥʷ ʙʨʠʢʝʪʫ, ʪʦʜʽ ʷʢ 

ʥʝʜʦʩʪʘʪʥʷ ʚʦʣʦʛʽʩʪʴ ʫʩʢʣʘʜʥʶʻ ʨʦʟʤôʷʢʰʝʥʥʷ ʣʽʛʥʽʥʫ. ʈʘʮʽʦʥʘʣʴʥʽʡ 

ʜʽʘʧʘʟʦʥ ʚʦʣʦʛʦʩʪʽ, ʷʢ ʧʦʢʘʟʫʶʪʴ ʯʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʪʘʥʦʚʠʪʴ 6-10% 

[1-3].  

ʄʝʪʦʜʦʣʦʛʽʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʜʙʘʯʘʣʘ ʧʽʜʛʦʪʦʚʢʫ ʩʠʨʦʚʠʥʠ, ʱʦ 

ʚʢʣʶʯʘʣʘ ʾʾ ʧʦʜʨʽʙʥʝʥʥʷ ʪʘ ʩʫʰʽʥʥʷ ʜʦ ʥʝʦʙʭʽʜʥʦʾ ʚʦʣʦʛʦʩʪʽ. ʇʦʜʨʽʙʥʝʥʥʷ 

ʧʨʦʚʦʜʠʣʦʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʣʦʪʢʦʚʦʛʦ ʤʣʠʥʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʬʨʘʢʮʽʡ ʽʟ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 
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ʩʝʨʝʜʥʽʤ ʨʦʟʤʽʨʦʤ ʯʘʩʪʠʥʦʢ ʚʽʜ 3 ʜʦ 8 ʤʤ. ʊʘʢʘ ʬʨʘʢʮʽʷ ʚʚʘʞʘʻʪʴʩʷ 

ʨʘʮʽʦʥʘʣʴʥʦʶ ʜʣʷ ʧʨʝʩʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʝ ʟʘʧʦʚʥʝʥʥʷ 

ʦʙ'ʻʤʫ ʧʨʝʩ-ʬʦʨʤʠ ʽ ʜʦʟʚʦʣʷʻ ʯʘʩʪʠʥʢʘʤ ʱʽʣʴʥʦ ʢʦʥʪʘʢʪʫʚʘʪʠ. ɺʠʩʫʰʝʥʘ 

ʩʠʨʦʚʠʥʘ ʧʦʜʘʚʘʣʘʩʷ ʜʦ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʧʨʝʩʘ, ʦʩʥʘʱʝʥʦʛʦ 

ʩʠʩʪʝʤʦʶ ʢʦʥʪʨʦʣʶ ʪʠʩʢʫ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʜʦʟʚʦʣʷʣʦ ʪʦʯʥʦ ʬʽʢʩʫʚʘʪʠ 

ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ. ɽʢʩʧʝʨʠʤʝʥʪʠ ʧʨʦʚʦʜʠʣʠʩʷ ʟʘ ʦʜʥʘʢʦʚʦʛʦ ʪʠʩʢʫ ʚ 

ʜʽʘʧʘʟʦʥʽ ʚʽʜ 145 ʜʦ 150 ʄʇʘ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʤʘʪʨʠʮʽ ʚʽʜ 100 ʜʦ 110ÁC. ʎʝʡ 

ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʠʚ ʩʪʘʥʜʘʨʪʠʟʘʮʽʶ ʫʤʦʚ ʧʨʝʩʫʚʘʥʥʷ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʚʧʣʠʚʫ 

ʩʘʤʝ ʚʦʣʦʛʦʩʪʽ [3].  

ʇʽʩʣʷ ʧʨʝʩʫʚʘʥʥʷ ʛʦʪʦʚʽ ʙʨʠʢʝʪʠ ʚʠʤʽʨʶʚʘʣʠ ʟʘ ʦʩʥʦʚʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ. ɿʦʢʨʝʤʘ, ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʝʣʠ, ʱʦ ʟʘʣʝʞʥʽʩʪʴ ʱʽʣʴʥʦʩʪʽ 

ʙʨʠʢʝʪʽʚ ʟʘ ʨʽʟʥʦʾ ʚʦʣʦʛʦʩʪʽ ʤʘʻ ʥʝʣʽʥʽʡʥʠʡ ʭʘʨʘʢʪʝʨ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, 

ʱʦ ʧʦʤʽʨʥʘ ʢʽʣʴʢʽʩʪʴ ʚʦʣʦʛʠ ʜʽʻ ʷʢ ʤʘʩʪʠʣʦ, ʧʦʣʝʛʰʫʶʯʠ ʧʝʨʝʤʽʱʝʥʥʷ 

ʯʘʩʪʠʥʦʢ ʽ ʟʘʙʝʟʧʝʯʫʶʯʠ ʾʭ ʱʽʣʴʥʝ ʧʨʠʣʷʛʘʥʥʷ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʻ 

ʨʽʚʥʦʤʽʨʥʦʤʫ ʨʦʟʧʦʜʽʣʫ ʪʝʧʣʘ ʜʣʷ ʘʢʪʠʚʘʮʽʾ ʣʽʛʥʽʥʫ.  ʆʪʞʝ, ʚʠʟʥʘʯʝʥʥʷ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʚʦʣʦʛʦʩʪʽ ʻ ʢʨʠʪʠʯʥʠʤ ʝʪʘʧʦʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʛʦ ʧʘʣʠʚʘ. 

ɺʠʩʥʦʚʦʢ. ˆʨʫʥʪʫʶʯʠʩʴ ʥʘ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʮʝʩʫ 

ʙʨʠʢʝʪʫʚʘʥʥʷ ʧʦʜʨʽʙʥʝʥʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, 

ʱʦ ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʻ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʙʽʦʤʘʩʠ ʫ 

ʮʽʥʥʝ ʪʚʝʨʜʝ ʧʘʣʠʚʦ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʣʶʯʦʚʠʤ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʾ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʻ ʪʦʯʥʠʡ ʢʦʥʪʨʦʣʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, 

ʪʘʢʠʭ ʷʢ ʚʦʣʦʛʽʩʪʴ ʩʠʨʦʚʠʥʠ, ʪʠʩʢ ʧʨʝʩʫʚʘʥʥʷ ʪʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʦʩʢʽʣʴʢʠ ʾʭ 

ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʘʻ ʥʝʣʽʥʽʡʥʠʡ ʭʘʨʘʢʪʝʨ.  

ɼʦʚʝʜʝʥʦ, ʱʦ ʧʨʠʨʦʜʥʠʡ ʧʦʣʽʤʝʨ ʣʽʛʥʽʥ ʚʽʜʽʛʨʘʻ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʤʽʮʥʦʾ ʩʪʨʫʢʪʫʨʠ ʙʨʠʢʝʪʽʚ, ʜʽʶʯʠ ʷʢ ʪʝʨʤʦʧʣʘʩʪʠʯʥʠʡ 

ʟʚôʷʟʫʶʯʠʡ ʝʣʝʤʝʥʪ. ʂʨʽʤ ʪʦʛʦ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ, 

ʟʦʢʨʝʤʘ ʪʦʨʨʝʬʽʢʘʮʽʾ, ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʧʘʣʠʚʘ, 

ʧʽʜʚʠʱʫʶʯʠ ʡʦʛʦ ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʪʘ ʚʦʜʦʩʪʽʡʢʽʩʪʴ.  

ʆʪʞʝ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʥʘʫʢʦʚʦ-

ʦʙˇʨʫʥʪʦʚʘʥʦʶ ʙʘʟʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʨʘʮʽʦʥʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ, 

ʱʦ ʩʧʨʠʷʪʠʤʝ ʥʝ ʣʠʰʝ ʝʬʝʢʪʠʚʥʽʡ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ, ʘ ʡ ʟʤʽʮʥʝʥʥʶ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʨʦʟʚʠʪʢʫ ʧʨʠʥʮʠʧʽʚ ʮʠʨʢʫʣʷʨʥʦʾ ʝʢʦʥʦʤʽʢʠ 

ʜʝʨʞʘʚʠ. 
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ɼʝʨʞʘʚʥʠʡ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʉʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʧʦʩʪʽʡʥʦ ʟʽʰʪʦʚʭʫʻʪʴʩʷ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ 

ʚʠʢʣʠʢʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʝʢʦʣʦʛʽʯʥʫ ʩʪʽʡʢʽʩʪʴ 

ʚʠʨʦʙʥʠʮʪʚʘ. ʊʘʢʦʞ ʽʩʥʫʻ ʧʦʩʪʽʡʥʝ ʧʠʪʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʪʨʘʪ ʪʘ 

ʟʙʝʨʝʞʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ. ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʙʽʣʴʰʽʩʪʴ 

ʪʝʭʥʽʢʠ, ʷʢʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʽ ʋʢʨʘʾʥʠ ï ʻ ʟʘʩʪʘʨʽʣʦʶ ʘʙʦ 

ʽʤʧʦʨʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʎʝ ʪʷʛʥʝ ʟʘ ʩʦʙʦʶ ʚʠʩʦʢʫ ʚʘʨʪʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ, 

ʩʢʣʘʜʥʦʩʪ ̔ʟ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ ʽ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʽʤʧʦʨʪʫ ʥʝʦʙʭʽʜʥʠʭ ʟʘʧʘʩʥʠʭ 

ʯʘʩʪʠʥ. 

ɺʽʪʯʠʟʥʷʥʽ ʪʘ ʟʘʨʫʙʽʞʥʽ ʬʘʭʽʚʮʽ ʘʢʪʠʚʥʦ ʜʦʩʣʽʜʞʫʶʪʴ ʧʠʪʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʛʨʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʦʜʥʘʢ ʮʷ ʧʨʦʙʣʝʤʘ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝ ʧʦʚʥʽʩʪʶ ʚʠʚʯʝʥʦʶ, ʽ ʧʦʪʨʝʙʫʻ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʫ ʟʚôʷʟʢʫ ʟʽ 

ʟʨʦʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʠʤʦʛ ʜʦ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ. 

ɹʽʣʴʰʽʩʪ ɹʜʦʩʣʽʜʞʝʥʴ ʧʽʜʢʨʝʩʣʶʶʪʴ ʧʝʨʝʚʘʛʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ 

ʪʝʭʥʽʢʠ ʜʣʷ ʪʦʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ, ʪʦʤʫ ʱʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʽʻʾ ʪʝʭʥʽʢʠ 

ʝʬʝʢʪʠʚʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪ ɹʨʝʩʫʨʩʠ, ʟʥʠʞʫʶʪ ɹʚʠʪʨʘʪʠ ʡ ʟʤʝʥʰʫʶʪ ɹ

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʩʝʨʝʜʦʚʠʱʝ. ʉʘʨʞʘʥʦʚ ʆ. ɸ., ʊʘʮʝʥʢʦ ʆ. ɺ. [1], 

ʇʠʚʦʚʘʨ ʇ. ɺ., ʐʣʘʧʘʢ ʄ. ɸ. [2], ʇʝʪʨʶʢ ʖ.ɯ. ɸʨʪʶʭ ʆ.ʄ. [3] 
ʦʙˇʨʫʥʪʦʚʫʶʪʴ, ʱʦ ʽʥʥʦʚʘʮʽʾ ʚ ʘʛʨʘʨʥʽʡ ʪʝʭʥʽʮʽ ʩʧʨʠʷʶʪʴ ʥʝ ʣʠʰʝ 

ʟʙʽʣʴʰʝʥʥʶ ʚʨʦʞʘʡʥʦʩʪʽ, ʘʣʝ ʡ ʟʘʛʘʣʴʥʦʤʫ ʟʨʦʩʪʘʥʥʶ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʘʛʨʦʩʝʢʪʦʨʫ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʚʞʝ ʽʩʥʫʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʨʦʟʨʦʙʢʠ ʩʪʨʘʪʝʛʽʯʥʠʭ ʥʘʧʨʷʤʽʚ, ʷʢʽ ʩʧʨʠʷʪʠʤʫʪ ɹʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʟʝʤʣʝʨʦʙʩʪʚʘ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʨʦʙʦʪʠʟʘʮʽʾ ʚ ʘʛʨʘʨʥʠʡ ʩʝʢʪʦʨ ʩʫʪʪʻʚʦ 

ʚʧʣʠʥʫʣʦ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ. ʉʚʽʪʦʚʠʡ ʜʦʩʚʽʜ 

ʧʦʢʘʟʫʻ, ʱʦ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʤʦʞʣʠʚʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʛʨʝʩʫ, ʘ ʩʘʤʝ: ʥʦʚʽ ʤʝʪʦʜʠ ʨʦʙʦʪʠ ʜʘʶʪʴ ʟʤʦʛʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʝʩʫʨʩʠ ʦʱʘʜʣʠʚʽʰʝ ʪʘ ʦʪʨʠʤʫʚʘʪʠ ʢʨʘʱʽ ʚʨʦʞʘʾ ʥʘʚʽʪʴ ʥʘ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 
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ʤʝʥʰʽʡ ʢʽʣʴʢʦʩʪʽ ʟʝʤʣʽ [1]. ʋʢʨʘʾʥʘ ʟʘʚʞʜʠ ʤʘʣʘ ʧʦʪʫʞʥʠʡ ʘʛʨʘʨʥʠʡ ʩʝʢʪʦʨ. 

ɸʣʝ ʟ 2022 ʨʦʢʫ ʯʝʨʝʟ ʧʦʚʥʦʤʘʰʪʘʙʥʝ ʚʪʦʨʛʥʝʥʥʷ ʫʢʨʘʾʥʩʴʢʠʡ ʨʠʥʦʢ 

ʘʛʨʦʪʝʭʥʽʢʠ ʩʢʦʨʦʪʠʚʩʷ ʥʘ 21% [4].  

ʊʝʭʥʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʝʥʝʨʛʦʦʱʘʜʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʦʻʜʥʘʪʠ 

ʦʧʝʨʘʮʽʾ ʚ ʦʜʥʦʤʫ ʮʠʢʣʽ, ʟʤʝʥʰʠʪʠ ʧʽʜʛʦʪʦʚʯʠʡ ʧʝʨʽʦʜ ʽ ʚʧʨʦʚʘʜʠʪʠ 

ʤʦʜʫʣʴʥʽ ʘʛʨʝʛʘʪʠ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʨʽʟʥʽ ʬʫʥʢʮʽʾ. ɿʨʦʩʪʘʥʥʷ ʪʦʯʥʦʩʪʽ 

ʚʠʢʦʥʘʥʥʷ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʟʘʚʜʷʢʠ ʥʦʚʠʤ 

ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʠʤ ʽ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʠʤ ʧʽʜʭʦʜʘʤ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ 

ʛʣʠʙʠʥʫ ʦʙʨʦʙʢʠ ˇʨʫʥʪʫ, ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʽ ʪʦʯʥʽʩʪʴ ʧʦʩʽʚʫ [5]. ʇʽʩʣʷ 

ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʽ ʨʦʙʦʪʠʟʘʮʽʾ ʥʘ ʘʛʨʘʨʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʟʥʠʞʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʚʠʪʨʘʪ ʽ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ.  

ɺʠʜʽʣʷʶʪʴ ʨʽʟʥʽ ʧʨʠʯʠʥ ʚʽʜʩʪʘʚʘʥʥʷ ʚ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʨʽʚʥʽ, ʦʩʴ ʜʝʷʢʽ 

ʟ ʥʠʭ:  

- ʟʘʩʪʘʨʽʣʠʡ ʤʘʰʠʥʦ-ʪʨʘʢʪʦʨʥʠʡ ʧʘʨʢ (ʯʝʨʝʟ ʱʦ ʟʥʠʞʫʻʪʴʩʷ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʟʨʦʩʪʘʶʪʴ ʚʠʪʨʘʪʠ ʥʘ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʝʭʥʽʢʠ ʽ ʩʧʘʜʘʶʪʴ ʧʦʟʠʮʽʾ ʥʘʰʦʾ ʢʨʘʾʥʠ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ 

[6]); 

- ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʦʥʦʚʣʶʻʪʴʩʷ ʟʘ 
ʨʘʭʫʥʦʢ ʽʤʧʦʨʪʥʠʭ ʘʛʨʝʛʘʪʽʚ (ʽʥʦʟʝʤʥʝ ʦʙʣʘʜʥʘʥʥʷ ʧʦʪʨʝʙʫʻ 

ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʜʦʨʦʛʠʭ ʟʘʧʘʩʥʠʭ 

ʯʘʩʪʠʥ, ʱʦ ʯʘʩʪʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʜʦʨʦʞʯʘʥʥʷ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ; 

- ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʪʝʭʥʽʢʠ ʤʽʞ ʨʽʟʥʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ 

ʛʦʩʧʦʜʘʨʩʪʚ (ʚʝʣʠʢʽ ʘʛʨʦʧʽʜʧʨʠʻʤʩʪʚʘ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʟʷʪʠ ʢʨʝʜʠʪ ʚ 

ʙʘʥʢʘʭ ʽ ʧʨʠʜʙʘʪʠ ʥʦʚʫ (ʯʘʩʪʽʰʝ ʽʤʧʦʨʪʥʫ) ʪʝʭʥʽʢʫ, ʚ ʪʦʡ ʯʘʩ ʷʢ, ʤʘʣʽ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʯʘʩʪʽʰʝ ʢʦʨʠʩʪʫʶʪʴʩʷ ʩʪʘʨʠʤʠ ʘʛʨʝʛʘʪʘʤʠ, ʷʢʽ ʥʝ ʤʦʞʫʪʴ 

ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ); 

- ʟʤʝʥʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚʣʘʩʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ (ʟ 
2020 ʨʦʢʫ ʚʠʧʫʩʢ ʪʨʘʢʪʦʨʽʚ ʧʦʯʘʚ ʩʢʦʨʦʯʫʚʘʪʠʩʷ, ʘ ʟ ʧʦʯʘʪʢʦʤ ʚʽʡʥʠ ʜʝʷʢʽ 

ʪʝʭʥʽʯʥʽ ʛʽʛʘʥʪʠ ʚʟʘʛʘʣʽ ʤʘʡʞʝ ʧʝʨʝʩʪʘʣʠ ʧʨʘʮʶʚʘʪʠ, ʱʦ ʪʘʢʦʞ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʥʫʣʦ ʥʘ ʩʠʪʫʘʮʽʶ). 

ʆʪʞʝ, ʋʢʨʘʾʥʽ ʥʝʦʙʭʽʜʥʝ ʦʥʦʚʣʝʥʥʷ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʫ, 

ʚ̔ ʜʨʦʜʞʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʽʣʴʛʦʩʧʪʝʭʥʽʢʠ, ʨʦʟʨʦʙʢʘ ʤʘʰʠʥ, ʘʜʘʧʪʦʚʘʥʠʭ 

ʜʦ ʫʢʨʘʾʥʩʴʢʠʭ ʫʤʦʚ, ʘ ʪʘʢʦʞ ʧʽʜʪʨʠʤʢʘ ʤʘʣʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʻ ʪʠʤʠ ʢʨʦʢʘʤʠ, 

ʷʢʽ ʤʦʞʫʪʴ ʚʠʚʝʩʪʠ ʛʘʣʫʟʴ ʥʘ ʥʦʚʠʡ ʨʽʚʝʥʴ. ʎʽ ʟʤʽʥʠ ʥʝ ʣʠʰʝ ʟʥʠʟʷʪʴ 

ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʽʤʧʦʨʪʥʦʾ ʪʝʭʥʽʢʠ, ʘʣʝ ʡ ʜʘʜʫʪʴ ʧʦʰʪʦʚʭ ʜʣʷ ʧʦʩʪʽʡʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ, ʚʽʜʢʨʠʚʰʠ ʥʦʚʽ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ 

ʬʝʨʤʝʨʽʚ ʪʘ ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʨʦʜʦʚʦʣʴʯʫ ʙʝʟʧʝʢʫ ʢʨʘʾʥʠ [7]. 

ɿʘʚʜʷʢʠ ʽʥʥʦʚʘʮʽʡʥʠʤ ʧʽʜʭʦʜʘʤ ʛʦʩʧʦʜʘʨʩʪʚʘ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʚʦʻʾ ʨʦʙʦʪʠ. ɼʦ ʥʠʭ ʚʭʦʜʷʪʴ:  



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁVȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 
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- ʜʨʦʥʠ (ʟʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʤʦʙʽʣʴʥʦʩʪʽ ʪʘ ʦʩʥʘʱʝʥʥʶ ʩʫʯʘʩʥʠʤʠ 

ʢʘʤʝʨʘʤʠ, ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʝʪʘʣʴʥʠʡ ʤʦʥʽʪʦʨʠʥʛ, ʷʢʠʡ ʜʘʻ ʟʤʦʛʫ ʰʚʠʜʢʦ 

ʨʝʘʛʫʚʘʪʠ ʥʘ ʙʫʜʴ-ʷʢʽ ʟʤʽʥʠ); 

- GPS (ʟʘʙʝʟʧʝʯʫ ̒ʥʘʜʟʚʠʯʘʡʥʦ ʪʦʯʥʝ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʬʝʨʤʝʨʘʤ ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʞʝʥ ʢʚʘʜʨʘʪʥʠʡ ʤʝʪʨ 

ʧʦʣʷ); 

- ʘʚʪʦʤʘʪʠʟʘʮʽʷ (ʟʥʠʞʫʻ ʚʠʪʨʘʪʠ ʧʨʘʮʽ ʪʘ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ); 

- ʤʦʥʽʪʦʨʠʥʛ (ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʫʚʘʪʠ ʚʩʶ ʥʝʦʙʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ 

ʧʨʦ ʩʪʘʥ ʧʦʣʽʚ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ï ʮʝ ʜʘʻ ʟʤʦʛʫ ʰʚʠʜʢʦ ʘʜʘʧʪʫʚʘʪʠʩʷ 

ʜʦ ʟʤʽʥ ʽ ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ); 

- ʩʫʧʫʪʥʠʢʦʚʽ ʟʥʽʤʢʠ (ʜʦʟʚʦʣʷʶʯʠ ʬʝʨʤʝʨʘʤ ʦʪʨʠʤʫʚʘʪʠ ʪʦʯʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʾʭʥʽʭ ʧʦʣʽʚ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʬʽʟʠʯʥʦʾ ʧʨʠʩʫʪʥʦʩʪʽ) [8]. 

ʆʪʞʝ, ʩʫʯʘʩʥʝ ʪʝʭʥʽʯʥʝ ʦʩʥʘʱʝʥʥʷ ʘʛʨʘʨʥʠʭ ʚʠʨʦʙʥʠʮʪʚ ʤʘʻ ʚʠʩʦʢʠʡ 

ʧʦʪʝʥʮʽʘʣ. ɸʣʝ ʥʘ ʨʽʚʥʽ ʟ ʮʠʤ ʽʩʥʫʶʪʴ ʽ ʧʨʦʙʣʝʤʠ, ʪʘʢʽ ʷʢ: ʽʤʧʦʨʪʥʘ ʪʝʭʥʽʢʘ 

(ʧʦʪʨʝʙʫʻ ʧʦʩʪʽʡʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʪʝʭʥʽʯʥʦʛʦ ʩʝʨʚʽʩʫ ʽ ʜʦʨʦʛʦʚʘʨʪʽʩʥʽ ʟʘʧʘʩʥʽ 

ʯʘʩʪʠʥʠ), ʟʘʩʪʘʨʽʣʝ ʦʙʣʘʜʥʘʥʥʷ, ʟʤʝʥʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚʣʘʩʥʦʾ ʪʝʭʥʽʢʠ ʪʘ 

ʽʥʰʝ. ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʧʦʢʨʘʱʝʥʥʷ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ï ʻ ʨʦʟʨʦʙʢʘ ʚʣʘʩʥʠʭ 

ʚʽʪʯʠʟʥʷʥʠʭ ʘʥʘʣʦʛʽʚ ʪʝʭʥʽʢʠ, ʷʢʽ ʙʫʜʫʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʰʠʤ ʫʤʦʚʘʤ 

(ʢʣʽʤʘʪʫ, ʩʪʨʫʢʪʫʨʽ ˇʨʫʥʪʽʚ ʪʘ ʽʥʰʝ).  
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The PMĮ methodology, developed by the European Commission, represents 

a contemporary project management framework that integrates the structured 

approach of traditional methodologies, such as PMBOK, with the flexibility of 

Agile principles (European Commission, 2023). PMĮ emphasizes transparency, 

stakeholder collaboration, and adaptability, making it particularly suitable for 

complex initiatives. In the context of environmental projects, such as ecosystem 

restoration, waste management, or green energy implementation, PMĮ provides a 

systematic approach to achieving sustainable development goals (United Nations, 

2015). It encompasses four key phasesðinitiation, planning, execution, and 

closure with a focus on artifacts like the Project Charter, Risk Log, and 

Stakeholder Matrix (European Commission, 2023). 

The relevance of PMĮ for environmental projects is driven by global 

challenges, including climate change and biodiversity loss. According to the 

European Environment Agency, over 65% of environmental initiatives in Europe 

face delays due to unstructured planning and insufficient stakeholder engagement 

(European Environment Agency, 2024). Within the European Union, projects 

must comply with stringent regulations, such as Directive 2014/52/EU on 
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environmental impact assessment (European Union, 2019). In Ukraine, where 

environmental projects are often funded through EU programs like 

EU4Environment, PMĮ facilitates the integration of national legislation, such as 

the 2017 Law on Environmental Impact Assessment (Ministry of Environmental 

Protection, 2022). The objective of this paper is to demonstrate how PMĮ enhances 

the efficiency of environmental projects by minimizing risks and optimizing 

resources. The tasks include analyzing the theoretical foundations of PMĮ, 

reviewing practical case studies, identifying challenges, and formulating 

recommendations for Ukraine. The paper is structured to provide a logical 

progression from theory to practice, concluding with insights and future 

prospects. PMĮ is not merely a tool but a philosophy that fosters the transition to 

sustainable development, enabling projects to adapt to dynamic conditions such 

as climate change or regulatory updates. 

Theoretical Foundations of PMĮ for Environmental Projects. 

PMĮ is grounded in best practices of project management tailored to the 

European context (European Commission, 2023). Its core components include 

phases, roles, and artifacts. The initiation phase involves creating the Project 

Charter, a document that defines objectives, scope, and stakeholders. In 

environmental projects, this enables clear delineation of environmental impacts, 

for instance, in land reclamation projects where the Charter includes biodiversity 

metrics (Krajewska & Nowak, 2022). The planning phase employs the Work 

Breakdown Structure (WBS) to decompose tasks, the Risk Log to identify risks 

such as soil contamination, and the Stakeholder Matrix to analyze stakeholders 

ranging from local communities to regulators (European Commission, 2023). 

The execution phase focuses on Monitoring & Control, utilizing tools like 

the Issue Log to track progress. The closure phase includes the Lessons Learned 

report, which enhances future projects. PMĮ defines clear roles: the Project 

Manager Coordinates activities, the Steering Committee oversees progress, and 

stakeholders are actively engaged through regular meetings (European 

Commission, 2023). This distinguishes PMĮ from PRINCE2, which is more 

bureaucratic, or pure Agile, which lacks structure for regulatory projects 

(PRINCE2 Foundation, 2017; Agile Alliance, 2022). 

Integration with environmental standards is a key strength of PMĮ. It aligns 

with ISO 14001, which governs environmental management, enabling the 

application of PDCA (Plan-Do-Check-Act) cycles in projects (International 

Organization for Standardization, 2015). Within the EU Green Deal, PMĮ 

supports circular economy objectives, such as waste management, where WBS 

facilitates recycling supply chain planning (European Union, 2019; Van der Meer, 

2024). Technologies enhance PMĮ: IoT for real-time monitoring (e.g., CO2 

sensors in green energy projects), GIS for spatial planning and AI for risk 

forecasting through machine learning models (Mart²nez & L·pez, 2023). 
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The advantages of PMĮ are evident: according to the European 

Commission, projects using PMĮ are completed 30% faster with fewer budget 

deviations (European Commission, 2023). In environmental contexts, this 

translates to reduced environmental impact, with optimized resource use lowering 

emissions by 20ï25% (Deloitte, 2023). PMĮôs risk management employs the Risk 

Response Plan; classifying risks by likelihood and impact, with mitigation 

strategies (avoid, mitigate, and accept). For environmental projects, this is critical, 

as risks encompass not only financial but also socio-ecological factors, such as 

community conflicts (Project Management Institute, 2021). 

Table 1 

Comparison of PMĮ with Other Methodologies in Environmental Projects 

Methodology Structure Flexibility 
Stakeholder 

Focus 

Benefits for 

Environmental 

Projects 

PMĮ High Moderate High Alignment with EU 

standards, 

transparency 

PMBOK High Low Moderate Detailed risk 

management, less 

adaptive 

Agile Low High High Fast iterations, lacks 

structure for 

regulatory projects 

PRINCE2 High Low Moderate Strict control, 

bureaucratic for 

dynamic ecosystems 

 

Practical Application of PMĮ in Environmental Projects. 

Practical experience demonstrates PMĮôs effectiveness in real-world 

projects. Three case studies are presented below. 

Case Study 1: Land Reclamation in Poland. 

A reclamation project for post-mining areas in Silesia (2018ï2022) utilized 

PMĮ to restore 500 hectares of land (Krajewska & Nowak, 2022). During the 

initiation phase, the Project Charter outlined objectives: reducing heavy metal 

contamination by 70% and implementing reforestation. The Stakeholder Matrix 

identified key playersðlocal communities, the Ministry of Ecology, and NGOs. 

Planning involved WBS for stages (soil analysis, bioremediation, monitoring) and 

a Risk Log addressing risks like weather delays, with mitigation plans 

(contingency budgets) (European Commission, 2023). Execution used IoT 

sensors for real-time monitoring. The project was completed 15% under budget, 

with a 40% increase in floral species diversity (Krajewska & Nowak, 2022). This 
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is relevant for Ukraineôs Donbas region, where PMĮ could coordinate post-

conflict reclamation. 

Case Study 2: Green Energy in Spain. 

A solar farm project in Andalusia (2020ï2023) applied PMĮ to install 100 

MW of capacity (Mart²nez & L·pez, 2023). Initiation involved a Charter targeting 

an 80,000-tonne annual CO2 reduction. The Stakeholder Matrix ensured 

collaboration with local farmers and regulators. Planning used WBS for 

infrastructure (panels, grids) and a Change Management Plan to adapt to updates 

in the EU Renewable Energy Directive (European Union, 2019). Risks (supply 

chain, weather) were managed via the Risk Log. Execution included weekly 

reports and AI for energy output forecasting. The project launched six months 

ahead of schedule, achieving a 150% ROI (Mart²nez & L·pez, 2023). In Ukraine, 

PMĮ is applicable to solar farms in the Chernobyl Exclusion Zone, where 

regulatory risks are significant. 

Case Study 3: Waste Management in the Netherlands. 

A circular economy project in Rotterdam (2019ï2024) used PMĮ for plastic 

waste recycling (Van der Meer, 2024). Initiation involved a Charter aiming to 

reduce waste by 70%. The Stakeholder Matrix engaged businesses and 

municipalities. Planning included WBS for logistics and a Decision Log for rapid 

decisions (e.g., supplier changes). Monitoring & Control utilized IoT for waste 

tracking (European Commission, 2023). The project reduced plastic waste by 

60% and saved ú1.5 million (Van der Meer, 2024). In Ukraine, PMĮ could 

optimize waste sorting pilots in Kyiv or Lviv. 

Challenges: Lack of PMĮ expertise, stakeholder resistance, and 

technological barriers. Solutions: Training programs, EU partnerships (e.g., 

Horizon Europe, 2024). 

Recommendations for Implementing PMĮ in Ukraine and Global 

Perspectives. 

Adapting PMĮ in Ukraine requires alignment with national regulations. The 

2017 Law on Environmental Impact Assessment can be enhanced with PMĮ 

artifacts like the Risk Log for EIA processes (Ministry of Environmental 

Protection, 2022). Recommendations include developing a national guideline 

through the Ministry of Environmental Protection using EC PMĮ templates 

(European Commission, 2023). Training programs, in collaboration with 

EU4Environment, should certify project managers. Budget allocation of 5ï10% 

of project costs for PMĮ implementation is expected to yield returns within one 

year (Deloitte, 2023). 

Stakeholder engagement via the Stakeholder Matrix can coordinate 

government, NGOs (e.g., Environment-People-Law), and businesses. In the 

Carpathians, PMĮ could manage forest restoration projects. 

Globally, PMĮ is becoming a standard for Horizon Europe, targeting 

climate-neutral cities by 2030 (Horizon Europe, 2024). McKinsey predicts that 
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PMĮ-like methodologies will attract $2 trillion in green project investments by 

2030 (McKinsey & Company, 2025). Ukraineôs potential includes reducing 

project delays by 25% and attracting ú500 million in EU funding for green energy 

and waste management (Ministry of Environmental Protection, 2022). 

Conclusion. 

PMĮ transforms environmental projects by ensuring structure, transparency, 

and sustainability. It minimizes risks, optimizes resources, and engages 

stakeholders, contributing to the Sustainable Development Goals (United Nations, 

2015). Its benefits include compliance with regulations, economic efficiency, and 

reduced environmental impact (European Union, 2019). Future prospects involve 

integrating PMĮ into Ukraineôs national strategies and exploring AI synergies 

(McKinsey & Company, 2025). 
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ȻɜɚɍɗɑɘəɌ ɝɑɖɢɱɫ çȺɜɌəɖɌè 
 
ʋɼʂ 631.372 

 

ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɯ ɼʆʉʃɯɼɾɽʅʅʗ ʄʆɹɯʃʔʅʆɻʆ 

ɽʅɽʈɻɽʊʀʏʅʆɻʆ ɿɸʉʆɹʋ ʄɽɿ-330 çɸɺʊʆʊʈɸʂʊʆʈè  

ʅɸ ʆʈɸʅʎɯ 

 

ʇʦʛʦʨʽʣʠʡ ʉ.ʇ. 

ɯʥʩʪʠʪʫʪ ʤʝʭʘʥʽʢʠ ʪʘ ʘʚʪʦʤʘʪʠʢʠ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʅɸɸʅ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ ʪʘ ʘʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʽʜʚʠʱʝʥʥʷ 

ʨʽʯʥʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʩʦʙʽʚʘʨʪʽʩʪʴ 

ʚʠʢʦʥʫʚʘʥʠʭ ʨʦʙʽʪ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ ʢʽʥʮʝʚʫ ʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ. ʊʨʘʜʠʮʽʡʥʦ 

ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʦʣʴʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʨʘʢʪʦʨʠ, ʜʣʷ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ð ʢʦʤʙʘʡʥʠ, ʘ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ð ʘʚʪʦʤʦʙʽʣʽ. ʆʜʥʠʤ ʟʽ ʰʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʽʢʠ ʻ ʧʦʻʜʥʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʽ ʪʷʛʦʚʠʭ ʦʧʝʨʘʮʽʡ ʚ 

ʦʜʥʦʤʫ ʤʦʙʽʣʴʥʦʤʫ ʝʥʝʨʛʝʪʠʯʥʦʤʫ ʟʘʩʦʙʽ (ʄɽɿ). 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʢʪʦʨʽʚ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʦʧʝʨʘʮʽʷʭ ʚʠʤʘʛʘʻ ʩʫʪʪʻʚʦʛʦ 

ʫʩʢʣʘʜʥʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ð ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʽʜʚʽʩʢʠ, ʪʨʘʥʩʤʽʩʽʾ, ʛʘʣʴʤʽʚʥʦʾ 

ʩʠʩʪʝʤʠ ʪʦʱʦ, ʱʦ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʾʭ ʚʘʨʪʽʩʪʴ. ʅʘʪʦʤʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʰʘʩʽ ʧʽʜʚʠʱʝʥʦʾ ʧʨʦʭʽʜʥʦʩʪʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʦʣʴʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʽʰʠʪʠ ʮʝ ʟʘʚʜʘʥʥʷ ʟ ʤʝʥʰʠʤʠ 

ʚʠʪʨʘʪʘʤʠ. 

ʅʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤ ʜʣʷ ʧʦʣʴʦʚʠʭ ʫʤʦʚ  ̒ ʰʘʩʽ ʂʨɸɿ-6322, ʱʦ 

ʩʝʨʽʡʥʦ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʚ ʋʢʨʘʾʥʽ. ʅʘ ʡʦʛʦ ʦʩʥʦʚʽ ʫ ʨʝʟʫʣʴʪʘʪʽ ʩʧʽʣʴʥʠʭ ʨʦʙʽʪ 

ʇʨɸʊ çɸʚʪʦʂʨɸɿè ʪʘ ɯʄɸ ɸʇɺ ʅɸɸʅ ʩʪʚʦʨʝʥʦ ʄɽɿ-330 çɸʚʪʦʪʨʘʢʪʦʨè 

[1]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʄɽɿ-330 çɸʚʪʦʪʨʘʢʪʦʨè ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ ʦʨʘʥʢʠ ʧʣʫʛʦʤ Hektor-1000. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʄɽɿ-330 ʤʘʻ ʤʘʩʫ 11,7 ʪ, ʧʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ 

243 ʢɺʪ (330 ʢ.ʩ.), ʢʦʣʽʩʥʫ ʬʦʨʤʫʣʫ 6Ĭ6, ʤʘʢʩʠʤʘʣʴʥʫ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ 80 

ʢʤ/ʛʦʜ. ʅʘ ʨʘʤʫ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʻʤʥʦʩʪʽ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ 

ʤʘʩʦʶ 8ï10 ʪ, ʫ ʟʘʜʥʽʡ ʯʘʩʪʠʥʽ ð ʥʘʚʽʩʥʠʡ ʧʨʠʩʪʨʽʡ ʪʠʧʫ ʅʋ-3, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʘʛʨʝʛʘʪʫʚʘʥʥʷ ʟ ʥʘʚʽʩʥʠʤʠ ʘʙʦ ʧʨʠʯʽʧʥʠʤʠ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʤʘʰʠʥʘʤʠ. ɺʘʣ ʚʽʜʙʦʨʫ ʧʦʪʫʞʥʦʩʪʽ ʤʘʻ ʜʚʽ 

ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ð 540 ʽ 1000 ʭʚ ĭ [1, 2] (ʨʠʩ.1.). 

ʄɽɿ ʦʩʥʘʱʝʥʠʡ ʩʠʩʪʝʤʦʶ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʪʠʩʢʫ ʚ 

ʰʠʥʘʭ (0,08ï0,15 ʄʇʘ ʫ ʧʦʣʽ ʪʘ 0,35ï0,5 ʄʇʘ ʥʘ ʜʦʨʦʛʘʭ), 
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ʚʦʩʴʤʠʩʪʫʧʝʥʝʚʦʶ ʤʝʭʘʥʽʯʥʦʶ ʢʦʨʦʙʢʦʶ ʧʝʨʝʜʘʯ, ʤʽʞʤʦʩʪʦʚʠʤʠ ʪʘ 

ʤʽʞʢʦʣʽʩʥʠʤʠ ʙʣʦʢʦʚʘʥʠʤʠ ʜʠʬʝʨʝʥʮʽʘʣʘʤʠ. 

ʇʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʽʟ ʩʝʤʠʢʦʨʧʫʩʥʠʤ ʦʙʦʨʦʪʥʠʤ 

ʧʣʫʛʦʤ Hektor-1000 ʥʘ ʩʪʝʨʥʽ ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ ʟʝʨʥʦʚʠʭ. ɻʣʠʙʠʥʘ ʦʙʨʦʙʽʪʢʫ 

ʩʪʘʥʦʚʠʣʘ 32 ʩʤ, ʰʠʨʠʥʘ ʟʘʭʚʘʪʫ ð 2,8 ʤ [3, 4]. 

 

 
ʈʠʩ. 1. ʆʨʥʠʡ ʘʛʨʝʛʘʪ ʄɽɿ-330 + ʧʣʫʛ Hektor-1000ʤ 

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʽʜ ʯʘʩ ʨʫʭʫ ʘʛʨʝʛʘʪʫ ʟʽ 

ʰʚʠʜʢʽʩʪʶ 7,5 ʢʤ/ʛʦʜ ʙʫʢʩʫʚʘʥʥʷ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʦ 15%, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʩʪʘʥʦʚʠʣʘ 1,29 ʛʘ/ʛʦʜ, ʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ð 25 ʣ/ʛʘ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʦʭʦʣʦʜʞʫʚʘʣʴʥʦʾ ʨʽʜʠʥʠ ʜʚʠʛʫʥʘ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 90 Áʉ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʡʦʛʦ ʩʪʘʙʽʣʴʥʠʡ ʪʝʧʣʦʚʠʡ ʨʝʞʠʤ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ 

ʄɽɿ-330 + Hektor-1000 ʧʨʝʜʩʪʘʚʣʝʥ ̔ʫ ʪʘʙʣʠʮʽ 1 [5]. 

ʊʘʙʣʠʮʷ 1 

ʈʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ ʄɽɿ-330 + Hektor-1000 

ˉ, 

ʧʝʨʝʜʘʯ 

ʐʚʠʜʢʽʩʪʴ 

ʨʫʭʫ, 

ʢʤ/ʛʦʜ 

ɹʫʢʩʫʚʘʥʥʷ, 

% 

ɺʠʪʨʘʪʘ 

ʧʘʣʠʚʘ, 

ʣ/ʛʘ 

ʆʙʝʨʪʠ 

ʜʚʠʛʫʥʘ, 

ʭʚ-1 

ʐʠʨʠʥʘ 

ʟʘʭʚʘʪʫ, 

ʤ 

ɻʣʠʙʠʥʘ 

ʦʙʨʦʙʽʪʢʫ, 

ʩʤ 

1 ʥ 5,9 9,5 23,2 2000 

2,8 32 2 ʥ 7,3 18 23,5 2000 

1ʚ 7,5 13,1 22,7 2000 

 

ɿʙʽʣʴʰʝʥʥʷ ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʯʠʩʣʘ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ ʧʨʠʟʚʦʜʠʣʦ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʬʘʢʪʠʯʥʦʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʪʘ ʟʨʦʩʪʘʥʥʷ ʙʫʢʩʫʚʘʥʥʷ ʘʛʨʝʛʘʪʫ, ʱʦ 

ʚʢʘʟʫʻ ʥʘ ʥʝʜʦʩʪʘʪʥʶ ʟʯʽʧʥʫ ʤʘʩʫ ʜʦʩʣʽʜʥʦʛʦ ʟʨʘʟʢʘ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʜʦʮʽʣʴʥʽʩʪʴ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʝʥʝʨʛʦʻʤʥʠʭ ʦʧʝʨʘʮʽʡ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ. 
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ɺʠʩʥʦʚʢʠ. 

1. ɺʠʢʦʨʠʩʪʘʥʥʷ ʄɽɿ-330 çɸʚʪʦʪʨʘʢʪʦʨè ʫ ʧʦʣʴʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʨʽʯʥʝ ʟʘʚʘʥʪʘʞʝʥʥʷ ʤʘʰʠʥ ʽ 

ʟʤʝʥʰʠʪʠ ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʢʦʥʫʚʘʥʠʭ ʨʦʙʽʪ. 

2. ʆʨʥʠʡ ʘʛʨʝʛʘʪ ʄɽɿ-330 + Hektor-1000 ʟʘ ʛʣʠʙʠʥʠ ʦʙʨʦʙʽʪʢʫ 32 

ʩʤ, ʰʠʨʠʥʠ ʟʘʭʚʘʪʫ 2,8 ʤ ʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 7,5 ʢʤ/ʛʦʜ ʟʘʙʝʟʧʝʯʫʻ ʙʫʢʩʫʚʘʥʥʷ 

ʥʝ ʙʽʣʴʰʝ 15%, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 1,29 ʛʘ/ʛʦʜ ʽ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ 25 ʣ/ʛʘ. 

3. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ çɸʚʪʦʪʨʘʢʪʦʨʘè ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʦʧʣʘʥʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. 
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ʇʆʃʀʎɽɺʀʁ ʆɹʈʆɹɯʊʆʂ ɻʈʋʅʊʋ - ɿʅɸʏɽʅʅʗ ʊɸ 

ʇɽʈʉʇɽʂʊʀɺʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ɺ ʉʊɽʇʋ ʋʂʈɸɰʅʀ 

 

ʎʠʣʶʨʠʢ ʆ.ɯ. 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʦʣʠʮʝʚʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʚ ʫʤʦʚʘʭ ʉʪʝʧʫ 

ʋʢʨʘʾʥʠ ʤʘʻ ʽʩʪʦʨʠʯʥʦ ʩʬʦʨʤʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʷʢ ʨʘʜʠʢʘʣʴʥʠʡ ʧʨʠʡʦʤ 

ʽʥʚʝʨʩʽʾ ʦʨʥʦʛʦ ʰʘʨʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʝʭʘʥʽʯʥʝ ʟʥʠʱʝʥʥʷ ʙʫʨôʷʥʽʚ, ʛʣʠʙʦʢʝ 

ʟʘʛʦʨʪʘʥʥʷ ʧʽʩʣʷʞʥʠʚʥʠʭ ʨʝʰʪʦʢ, ʣʦʢʘʣʽʟʘʮʽʶ ʫ ʨʦʜʶʯʦʤʫ ʛʦʨʠʟʦʥʪʽ 

ʦʨʛʘʥʽʯʥʠʭ ʽ ʚʘʧʥʷʢʦʚʦ-ʛʽʧʩʦʚʠʭ ʤʝʣʽʦʨʘʥʪʽʚ, ʘ ʪʘʢʦʞ ʪʠʤʯʘʩʦʚʝ 

ʨʦʟʫʱʽʣʴʥʝʥʥʷ ʦʨʥʦʛʦ ʧʨʦʬʽʣʶ. ʅʘ ʯʦʨʥʦʟʝʤʥʠʭ ʚʘʞʢʦʩʫʛʣʠʥʢʦʚʠʭ 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁVȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 
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ˇʨʫʥʪʘʭ ʽʟ ʧʝʨʽʦʜʠʯʥʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʧʣʫʞʥʦʾ ʧʽʜʦʰʚʠ ʮʝʡ ʧʨʠʡʦʤ ʟʜʘʪʥʠʡ 

ʚʽʜʥʦʚʠʪʠ ʚʦʜʦʧʨʦʥʠʢʥʽʩʪʴ ʽ ʧʦʚʽʪʨʷʥʠʡ ʨʝʞʠʤ, ʟʥʠʟʠʪʠ ʽʥʬʝʢʮʽʡʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʭʚʦʨʦʙʘʤʠ, ʱʦ ʟʦʩʝʨʝʜʞʫʶʪʴʩʷ ʫ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ, ʪʘ 

ʨʦʟʽʨʚʘʪʠ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʙʘʛʘʪʦʨʽʯʥʠʭ ʢʦʨʝʥʝʧʘʨʦʩʪʢʦʚʠʭ ʙʫʨôʷʥʽʚ, ʜʝ 

ʤʽʥʽʤʘʣʴʥʠʡ ʯʠ ʥʫʣʴʦʚʠʡ ʦʙʨʦʙʽʪʦʢ ʚʪʨʘʯʘʻ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ɺʦʜʥʦʯʘʩ ʜʣʷ ʧʦʩʫʰʣʠʚʦʛʦ ʢʣʽʤʘʪʫ ʉʪʝʧʫ ʽʥʚʝʨʩʽʷ ʦʨʥʦʛʦ ʰʘʨʫ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʠʤ ʚʠʧʘʨʦʚʫʚʘʥʥʷʤ ʫ ʙʝʟʩʥʽʞʥʽ ʪʘ ʚʽʪʨʷʥʽ 

ʧʝʨʽʦʜʠ, ʟʤʝʥʰʝʥʥʷʤ ʤʫʣʴʯʫʶʯʦʛʦ ʧʦʢʨʠʚʫ ʪʘ ʟʨʦʩʪʘʥʥʷʤ ʨʠʟʠʢʽʚ ʜʝʬʣʷʮʽʾ 

ʥʘ ʣʝʛʢʠʭ ʽ ʚʠʨʽʚʥʷʥʠʭ ʜʽʣʷʥʢʘʭ, ʘ ʪʘʢʦʞ ʙʽʣʴʰʠʤʠ ʝʥʝʨʛʦʚʠʪʨʘʪʘʤʠ ʽ 

ʚʠʢʠʜʘʤʠ ʉʆ  ʧʦʨʽʚʥʷʥʦ ʟ ʙʝʟʧʦʣʠʮʝʚʠʤʠ ʧʨʠʡʦʤʘʤʠ. ʊʦʤʫ ʚ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʷʭ ʡʦʛʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʷʢ ʙʘʟʦʚʘ, ʘ ʷʢ ʩʝʣʝʢʪʠʚʥʘ: 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘ ʧʦʢʘʟʘʥʥʷʤʠ, ʫ ʧʝʚʥʽ ʨʦʢʠ, ʧʦʣʷʭ ʽ ʣʘʥʢʘʭ ʩʽʚʦʟʤʽʥʠ, ʜʝ 

ʦʯʽʢʫʚʘʥʠʡ ʘʛʨʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʧʝʨʝʚʘʞʘʻ ʚʦʣʦʛʦʟʙʝʨʽʛʘʶʯʽ ʪʘ ʝʥʝʨʛʝʪʠʯʥʽ 

ʚʪʨʘʪʠ. 

ʅʘʡʙʽʣʴʰ ʦʙˇʨʫʥʪʦʚʘʥʠʤʠ ʻ ʩʮʝʥʘʨʽʾ ʧʝʨʽʦʜʠʯʥʦʛʦ (ʨʘʟ ʥʘ 4ï6 ʨʦʢʽʚ) 

ʧʦʣʠʮʝʚʦʛʦ ʦʙʨʦʙʽʪʢʫ ʫ ʣʘʥʢʘʭ ʟ ʢʫʣʴʪʫʨʦʶ-ʧʦʧʝʨʝʜʥʠʢʦʤ, ʱʦ ʟʘʣʠʰʘʻ 

ʤʘʩʠʚʥʫ, ʚʘʞʢʦʟʤʽʰʫʚʘʥʫ ʧʦʞʥʠʚʥʫ ʤʘʩʫ (ʢʫʢʫʨʫʜʟʘ ʥʘ ʟʝʨʥʦ, ʩʦʥʷʰʥʠʢ) 

ʘʙʦ ʥʘʢʦʧʠʯʫʻ ʦʩʝʨʝʜʢʠ ʭʚʦʨʦʙ ʽ ʰʢʽʜʥʠʢʽʚ; ʥʘ ʧʦʣʷʭ ʽʟ ʧʣʫʞʥʦʶ ʧʽʜʦʰʚʦʶ 

ʪʘ ʚʪʦʨʠʥʥʠʤ ʫʱʽʣʴʥʝʥʥʷʤ ʧʽʩʣʷ ʽʥʪʝʥʩʠʚʥʦʛʦ ʢʦʣʽʩʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ; ʥʘ 

ʩʦʣʦʥʮʶʚʘʪʠʭ ʽ ʦʛʣʝʻʥʠʭ ʧʣʷʤʘʭ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʭʽʤʽʯʥʦʶ ʤʝʣʽʦʨʘʮʽʻʶ; ʧʨʠ 

ʩʧʘʣʘʭʘʭ ʢʦʨʝʥʝʧʘʨʦʩʪʢʦʚʠʭ ʙʫʨôʷʥʽʚ, ʩʪʽʡʢʠʭ ʜʦ ʛʝʨʙʽʮʠʜʽʚ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ 

ʽʥʚʝʨʩʽʷ ʧʨʘʮʶʻ ʷʢ çʩʘʥʽʪʘʨʥʠʡè ʪʘ çʨʝʩʪʘʚʨʘʮʽʡʥʠʡè ʧʨʠʡʦʤ ʩʠʩʪʝʤʠ 

ʦʙʨʦʙʽʪʢʫ. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʣʠʮʝʚʦʾ ʦʨʘʥʢʠ ʚ ʫʤʦʚʘʭ 

ʉʪʝʧʫ ʋʢʨʘʾʥʠ ʟʫʤʦʚʣʝʥʘ ʩʫʧʝʨʝʯʣʠʚʠʤ ʧʦʻʜʥʘʥʥʷʤ ʾʾ ʘʛʨʦʪʝʭʥʽʯʥʠʭ 

ʧʝʨʝʚʘʛ ʽ ʝʢʦʣʦʛʽʯʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʨʠʟʠʢʽʚ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʽʥʚʝʨʩʽʷ ˇʨʫʥʪʫ 

ʩʧʨʠʷʻ ʟʥʠʱʝʥʥʶ ʙʫʨôʷʥʽʚ, ʟʥʠʞʝʥʥʶ ʽʥʬʝʢʮʽʡʥʦʛʦ ʬʦʥʫ, ʟʘʛʦʨʪʘʥʥʶ 

ʧʽʩʣʷʞʥʠʚʥʠʭ ʨʝʰʪʦʢ ʪʘ ʧʦʣʽʧʰʝʥʥʶ ʚʦʜʦʧʨʦʥʠʢʥʦʩʪʽ ʫʱʽʣʴʥʝʥʠʭ 

ʯʦʨʥʦʟʝʤʽʚ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʾʭʥʴʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɿ ʽʥʰʦʛʦ 

ʙʦʢʫ, ʫ ʧʦʩʫʰʣʠʚʦʤʫ ʢʣʽʤʘʪʽ ʉʪʝʧʫ ʦʨʘʥʢʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʠʤʠ 

ʚʪʨʘʪʘʤʠ ʚʦʣʦʛʠ, ʽʥʪʝʥʩʠʚʥʦʶ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ ʛʫʤʫʩʫ ʪʘ ʟʨʦʩʪʘʥʥʷʤ ʚʠʪʨʘʪ 

ʝʥʝʨʛʽʾ. ʉʘʤʝ ʪʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ 

ʯʘʩʪʦʪʠ, ʛʣʠʙʠʥʠ ʡ ʫʤʦʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʣʠʮʝʚʦʛʦ ʦʙʨʦʙʽʪʢʫ, ʤʘʶʪʴ 

ʢʣʶʯʦʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ʩʠʩʪʝʤ ʟʝʤʣʝʨʦʙʩʪʚʘ, ʷʢʽ 

ʦʜʥʦʯʘʩʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʫʪʴ ʚʠʩʦʢʫ ʚʨʦʞʘʡʥʽʩʪʴ, ʟʙʝʨʝʞʝʥʥʷ ʨʦʜʶʯʦʩʪʽ 

ˇʨʫʥʪʫ ʪʘ ʝʢʦʥʦʤʽʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʠʮʝʚʦʛʦ 

ʦʙʨʦʙʽʪʢʫ ʫ ʉʪʝʧʫ ʧʦʣʷʛʘʶʪʴ ʫ ʡʦʛʦ ʽʥʪʝʛʨʘʮʽʾ ʟ ʚʦʣʦʛʦʟʙʝʨʽʛʘʶʯʠʤʠ ʪʘ 

ˇʨʫʥʪʦʟʘʭʠʩʥʠʤʠ ʨʽʰʝʥʥʷʤʠ. ʇʝʨʰʦʯʝʨʛʦʚʦ ʡʜʝʪʴʩʷ ʧʨʦ ʟʘʣʠʰʝʥʥʷ 

ʯʘʩʪʠʥʠ ʧʦʜʨʽʙʥʝʥʠʭ ʨʝʰʪʦʢ ʫ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ (çʤʫʣʴʯʫʚʘʣʴʥʠʡ 

ʦʙʨʦʙʽʪʦʢè ʟ ʧʦʣʠʮʷʤʠ ʟʽ ʱʠʪʢʘʤʠ ʯʠ ʢʦʤʙʽʥʦʚʘʥʠʤʠ ʢʦʨʧʫʩʘʤʠ), 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʽʣʴʯʘʩʪʦ-ʰʧʦʨʦʚʠʭ ʢʦʪʢʽʚ ʜʣʷ ʤʽʢʨʦʤʫʣʴʯʽ, ʧʦʧʝʨʝʜʥʻ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 
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ʧʽʜʨʽʟʘʥʥʷ ʩʪʝʨʥʽ ʧʣʦʩʢʦʨʽʟʘʤʠ, ʘ ʪʘʢʦʞ ʧʨʦ ʥʝʛʘʡʥʝ ʟʘʢʨʠʪʪʷ ʚʦʣʦʛʠ ʧʽʩʣʷ 

ʧʨʦʭʦʜʫ ʧʣʫʛʘ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʚʪʨʘʪ. ɺʘʞʣʠʚʦʶ ʻ ʧʽʩʣʷʧʦʩʽʚʥʘ ʨʦʙʦʪʘ ʟ 

ʧʦʢʨʠʚʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʫ ʤʽʞʨʷʜʜʷʭ ʧʨʦʩʘʧʥʠʭ ʢʫʣʴʪʫʨ, ʱʦ ʢʦʤʧʝʥʩʫʶʪʴ 

ʟʤʝʥʰʝʥʥʷ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ ʥʘ ʧʦʚʝʨʭʥʽ ʪʘ ʟʥʠʞʫʶʪʴ ʜʝʬʣʷʮʽʡʥʽ 

ʨʠʟʠʢʠ [1]. 

ʊʝʭʥʦʣʦʛʽʯʥʦ ʜʦʮʽʣʴʥʠʤʠ ʩʪʘʶʪʴ ʢʦʤʙʽʥʦʚʘʥʽ ʘʛʨʝʛʘʪʠ çʧʣʫʛ-ʯʠʟʝʣʴè 

ʘʙʦ çʧʣʫʛ-ʱʽʣʶʚʘʯè, ʷʢʽ ʧʨʠ ʦʜʥʽʡ ʟʘʧʨʘʚʮʽ ʩʪʚʦʨʶʶʪʴ ʚʝʨʪʠʢʘʣʴʥʦ-

ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʜʨʝʥʘʞʥʫ ʩʠʩʪʝʤʫ ʙʝʟ ʧʦʚʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʛʨʫʜʢʫʚʘʪʦʾ 

ʩʪʨʫʢʪʫʨʠ; ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʝ ʢʝʨʫʚʘʥʥʷ ʛʣʠʙʠʥʦʶ ʟʘ ʢʘʨʪʘʤʠ ʫʱʽʣʴʥʝʥʥʷ; 

ʪʦʯʥʝ ʚʥʝʩʝʥʥʷ ʦʨʛʘʥʽʢʠ ʪʘ ʤʝʣʽʦʨʘʥʪʽʚ ʫ ʢʦʨʧʫʩʥʫ ʙʦʨʦʟʥʫ ʟ ʧʦʜʘʣʴʰʠʤ 

ʨʽʚʥʦʤʽʨʥʠʤ ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ. ʊʘʢʽ ʨʽʰʝʥʥʷ ʧʽʜʚʠʱʫʶʪʴ ʘʛʨʦʥʦʤʽʯʥʫ 

ʚʽʜʜʘʯʫ ʽʥʚʝʨʩʽʾ ʽ ʟʥʠʞʫʶʪʴ ʾʾ ʝʥʝʨʛʦʻʤʥʽʩʪʴ [2ï4]. 

ʉʠʩʪʝʤʥʦ ʧʦʣʠʮʝʚʠʡ ʦʙʨʦʙʽʪʦʢ ʜʦʮʽʣʴʥʦ ʧʨʠʚôʷʟʫʚʘʪʠ ʜʦ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʽʜʭʦʜʫ. ʅʘ ʩʭʠʣʘʭ ʽʟ ʧʦʪʝʥʮʽʘʣʦʤ ʚʦʜʥʦʾ ʝʨʦʟʽʾ ʡʦʛʦ ʩʣʽʜ 

ʧʨʦʚʦʜʠʪʠ ʢʦʥʪʫʨʥʦ, ʟ ʧʦʧʝʨʝʯʥʦʶ ʜʦ ʩʭʠʣʫ ʦʨʽʻʥʪʘʮʽʻʶ ʢʦʨʧʫʩʽʚ ʽ 

ʦʙʦʚôʷʟʢʦʚʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʤʽʢʨʦʨʝʣʴʻʬʫ ʜʣʷ ʘʢʫʤʫʣʷʮʽʾ ʪʘʣʠʭ ʽ ʜʦʱʦʚʠʭ 

ʚʦʜ. ʅʘ ʨʽʚʥʠʥʘʭ ʽʟ ʨʠʟʠʢʦʤ ʜʝʬʣʷʮʽʾ ʧʝʨʝʚʘʛʫ ʚʽʜʜʘʶʪʴ ʤʽʣʢʽʡ ʽʥʚʝʨʩʽʾ ʟ 

ʤʘʢʩʠʤʘʣʴʥʠʤ ʟʙʝʨʝʞʝʥʥʷʤ ʩʪʝʨʥʽ ʥʘ ʧʦʚʝʨʭʥʽ ʪʘ ʤʽʥʽʤʘʣʴʥʦ ʤʦʞʣʠʚʦʶ 

ʢʽʣʴʢʽʩʪʶ ʧʝʨʝʜ- ʽ ʧʽʩʣʷʧʨʦʭʽʜʥʠʭ ʦʧʝʨʘʮʽʡ [5]. 

ɽʢʦʥʦʤʽʯʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʫ ʉʪʝʧʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʧʝʨʽʦʜʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʣʫʛʘ ʧʽʜ ʢʫʣʴʪʫʨʠ, ʱʦ ʢʨʘʱʝ ʨʝʘʛʫʶʪʴ ʥʘ 

ʛʣʠʙʦʢʝ ʨʦʟʧʫʰʝʥʥʷ ʡ ʯʠʩʪʝ ʚʽʜ ʙʫʨôʷʥʽʚ ʧʦʣʝ (ʦʟʠʤʘ ʧʰʝʥʠʮʷ ʧʽʩʣʷ 

ʢʫʢʫʨʫʜʟʠ, ʷʨʽ ʟʝʨʥʦʚʽ ʧʽʩʣʷ ʩʦʥʷʰʥʠʢʫ), ʪʘ ʯʝʨʝʟ ʧʦʻʜʥʘʥʥʷ ʟ ʦʨʛʘʥʽʯʥʠʤʠ 

ʜʦʙʨʠʚʘʤʠ, ʩʠʜʝʨʘʣʴʥʠʤʠ ʧʘʨʘʤʠ ʽ ʚʘʧʥʫʚʘʥʥʷʤ/ʛʽʧʩʫʚʘʥʥʷʤ ʧʨʦʙʣʝʤʥʠʭ 

ʜʽʣʷʥʦʢ ʧʦʣʷ. ɿʘ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʽʥʚʝʨʩʽʷ ʧʨʘʮʶʻ ʷʢ ʤʫʣʴʪʠʧʣʽʢʘʪʦʨ ʝʬʝʢʪʫ 

ʜʦʙʨʠʚ ʪʘ ʤʝʣʽʦʨʘʮʽʾ, ʘ ʥʝ ʷʢ ʩʘʤʦʜʦʩʪʘʪʥʷ ʦʧʝʨʘʮʽʷ [6]. 

ɽʢʦʣʦʛʽʯʥʽ ʚʠʤʦʛʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʩʫʚʦʨʝ ʜʦʪʨʠʤʘʥʥʷ ʯʘʩʦʚʠʭ 

ʧʨʦʤʽʞʢʽʚ ʦʨʘʥʢʠ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʧʠʣʦʫʪʚʦʨʝʥʥʷ ʪʘ ʨʫʡʥʫʚʘʥʥʷ 

ʩʪʨʫʢʪʫʨʥʠʭ ʘʛʨʝʛʘʪʽʚ; ʧʽʜʪʨʠʤʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʯʘʩʪʢʠ ʦʨʛʘʥʽʯʥʠʭ ʨʝʰʪʦʢ 

ʫ ˇʨʫʥʪʽ ʟʘ ʨʘʭʫʥʦʢ ʧʦʚʝʨʥʝʥʥʷ ʩʦʣʦʤʠ ʟ ʘʟʦʪʥʠʤ ʜʦʧʦʚʥʝʥʥʷʤ ʜʣʷ 

ʢʦʤʧʝʥʩʘʮʽʾ ʽʤʤʦʙʽʣʽʟʘʮʽʾ; ʘ ʪʘʢʦʞ ʤʦʥʽʪʦʨʠʥʛ ʉʆ-ʬʣʶʢʩʽʚ ʽ ʟʘʧʘʩʽʚ 

ˇʨʫʥʪʦʚʦʾ ʦʨʛʘʥʽʢʠ ʫ ˇʨʫʥʪʘʭ, ʘʙʠ ʩʚʦʻʯʘʩʥʦ ʢʦʨʠʛʫʚʘʪʠ ʯʘʩʪʦʪʫ ʽʥʚʝʨʩʽʾ [7]. 

ʋ ʩʝʨʝʜʥʴʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʨʦʣʴ ʧʦʣʠʮʝʚʦʛʦ ʦʙʨʦʙʽʪʢʫ ʫ ʉʪʝʧʫ 

ʙʫʜʝ ʟʚʦʜʠʪʠʩʷ ʜʦ ʬʫʥʢʮʽʾ ʽʥʩʪʨʫʤʝʥʪʘ çʮʽʣʴʦʚʦʛʦ ʚʪʨʫʯʘʥʥʷè ʫ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʩʠʩʪʝʤʘʭ ʦʙʨʦʙʽʪʢʫ: ʧʝʨʝʚʘʞʘʥʥʷ ʤʽʣʢʦʛʦ ʙʝʟʧʦʣʠʮʝʚʦʛʦ 

ʪʘ ʥʫʣʴʦʚʦʛʦ ʦʙʨʦʙʽʪʢʽʚ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʚʦʣʦʛʠ ʽ ʩʪʨʫʢʪʫʨʠ ʟ ʧʝʨʽʦʜʠʯʥʦʶ 

ʽʥʚʝʨʩʽʻʶ ʟʘ ʧʦʢʘʟʘʥʥʷʤʠ. ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʪʦʯʥʠʤ 

ʟʝʤʣʝʨʦʙʩʪʚʦʤ, ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʠʤ ʧʣʘʥʫʚʘʥʥʷʤ, ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʢʦʤʙʽʥʦʚʘʥʠʭ ʢʦʨʧʫʩʽʚ, ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʪʨʘʥʩʤʽʩʽʡ ʽ ʩʝʥʩʦʨʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʫʱʽʣʴʥʝʥʥʷ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʛʣʠʙʠʥʦʶ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ [2, 5]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʟʥʘʯʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʧʦʣʠʮʝʚʦʛʦ 

ʦʙʨʦʙʽʪʢʫ (ʦʨʘʥʢʠ) ʧʦʨʷʜ ʽʟ ʩʠʩʪʝʤʘʤʠ ʤʽʣʢʦʛʦ, ˇʨʫʥʪʦʟʘʭʠʩʥʦʛʦ, 
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ʤʫʣʴʯʫʚʘʣʴʥʦʛʦ ʦʙʨʦʙʽʪʢʽʚ ˇʨʫʥʪʫ ʽ ʫʜʦʙʨʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʽʩʣʷʞʥʠʚʥʠʭ ʨʝʰʪʦʢ ʧʦʧʝʨʝʜʥʠʢʽʚ ʚ ʫʤʦʚʘʭ ʧʽʚʥʽʯʥʦʛʦ ʉʪʝʧʫ ʋʢʨʘʾʥʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʘʥ ̔ʚ ɯʥʩʪʠʪʫʪ ̔ʟʝʨʥʦʚʠʭ 

ʢʫʣʴʪʫʨ ʅɸɸʅ ʋʢʨʘʾʥʠ ʧʨʦʪʷʛʦʤ 2006ï2016 ʨʨ. ʚ ʩʪʘʮʽʦʥʘʨʥʦʤʫ ʜʦʩʣʽʜʽ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʣʠʮʝʚʠʡ ʦʙʨʦʙʽʪʦʢ ʩʧʨʠʷʚ ʚʽʜʥʦʚʣʝʥʥʶ 

ʚʦʜʦʧʨʦʥʠʢʥʦʩʪʽ ʯʦʨʥʦʟʝʤʫ, ʧʦʢʨʘʱʫʚʘʚ ʘʛʨʦʬʽʟʠʯʥʠʡ ʩʪʘʥ ʽ ʟʤʝʥʰʫʚʘʚ 

ʽʥʬʝʢʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʚʝʨʭʥʴʦʤʫ ʰʘʨʽ. ɺʤʽʩʪ ʨʫʭʦʤʦʛʦ ʬʦʩʬʦʨʫ ʫ 

ʰʘʨʽ 0ï30 ʩʤ ʟʘ ʦʨʘʥʢʠ ʙʫʚ ʥʘ 13ï16 % ʚʠʱʠʤ ʧʦʨʽʚʥʷʥʦ ʟ ʙʝʟʧʦʣʠʮʝʚʠʤʠ 

ʩʠʩʪʝʤʘʤʠ, ʘ ʢʘʣʽʶ ï ʥʘ 6ï9 %. ʈʘʟʦʤ ʟ ʪʠʤ ʫ ʚʝʨʭʥʴʦʤʫ 0ï10-

ʩʘʥʪʠʤʝʪʨʦʚʦʤʫ ʰʘʨʽ ʧʨʠ ʤʽʥʽʤʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʙʽʣʴʰʝ 

ʟʦʩʝʨʝʜʞʝʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʥʽʪʨʘʪʥʦʛʦ ʘʟʦʪʫ, ʱʦ ʧʦʢʨʘʱʫʚʘʣʦ 

ʩʪʘʨʪʦʚʝ ʞʠʚʣʝʥʥʷ ʢʫʣʴʪʫʨ. 

ɼʣʷ ʷʯʤʝʥʶ ʷʨʦʛʦ ʩʝʨʝʜʥʷ ʚʨʦʞʘʡʥʽʩʪʴ ʩʪʘʥʦʚʠʣʘ 3,85 ʪ/ʛʘ, ʱʦ 

ʧʝʨʝʚʠʱʫʚʘʣʦ ʙʝʟʧʦʣʠʮʝʚʠʡ ʦʙʨʦʙʽʪʦʢ ʥʘ 0,42 ʪ/ʛʘ, ʘʙʦ ʥʘ 12,2 %. 

ʋʨʦʞʘʡʥʽʩʪʴ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʟʘ ʧʦʣʠʮʝʚʦʾ ʩʠʩʪʝʤʠ ʫ ʩʧʨʠʷʪʣʠʚʽ ʟʘ 

ʟʚʦʣʦʞʝʥʥʷʤ ʨʦʢʠ ʙʫʣʘ ʚʠʱʦʶ ʥʘ 0,3ï0,5 ʪ/ʛʘ (8ï12 %), ʪʦʜʽ ʷʢ ʫ ʧʦʩʫʰʣʠʚʽ 

ʨʦʢʠ ʽʩʪʦʪʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʽʟ ʤʫʣʴʯʫʚʘʣʴʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʥʝ ʚʠʷʚʣʝʥʦ. ʇʨʠ 

ʚʠʨʦʱʫʚʘʥʥʽ ʢʫʢʫʨʫʜʟʠ ʥʘ ʟʝʨʥʦ ʚʨʦʞʘʡʥʽʩʪʴ ʩʪʘʥʦʚʠʣʘ 5,01ï5,73 ʪ/ʛʘ, ʱʦ 

ʥʘ 0,25ï0,37 ʪ/ʛʘ ʧʝʨʝʚʠʱʫʚʘʣʦ ʙʝʟʧʦʣʠʮʝʚʽ ʩʠʩʪʝʤʠ. ʇʨʦʪʝ ʯʝʨʝʟ ʙʽʣʴʰʽ 

ʝʥʝʨʛʦʚʠʪʨʘʪʠ ʨʽʚʝʥʴ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʙʫʚ ʥʠʞʯʠʤ (67ï94 %) ʧʨʦʪʠ 

ʤʫʣʴʯʫʚʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (69ï100 %). 

ʋ ʪʨʠʧʽʣʴʥʠʭ ʩʽʚʦʟʤʽʥʘʭ ʫʨʦʞʘʡʥʽʩʪʴ ʟʘ ʧʦʣʠʮʝʚʦʾ ʩʠʩʪʝʤʠ ʜʦʩʷʛʘʣʘ 

3,63 ʪ/ʛʘ ʧʨʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ 74 %, ʪʦʜʽ ʷʢ ʤʽʣʢʠʡ ʤʫʣʴʯʫʚʘʣʴʥʠʡ ʦʙʨʦʙʽʪʦʢ 

ʟʘʙʝʟʧʝʯʫʚʘʚ 3,58 ʪ/ʛʘ ʪʘ 84 % ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʧʦʣʠʮʝʚʠʡ ʦʙʨʦʙʽʪʦʢ ʧʽʜʚʠʱʫʚʘʚ ʘʙʩʦʣʶʪʥʠʡ ʨʽʚʝʥʴ ʚʨʦʞʘʡʥʦʩʪʽ, ʧʨʦʪʝ ʟʘ 

ʨʘʭʫʥʦʢ ʙʽʣʴʰʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʽ ʬʽʥʘʥʩʦʚʠʭ ʚʠʪʨʘʪ ʝʢʦʥʦʤʽʯʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʫʣʘ ʥʠʞʯʦʶ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʯʦʨʥʦʟʝʤʫ ʧʦʢʘʟʘʣʠ, ʱʦ ʚ ʫʤʦʚʘʭ 

ʧʦʣʠʮʝʚʦʾ ʩʠʩʪʝʤʠ ʘʢʪʠʚʥʽʩʪʴ ʮʝʣʶʣʦʟʦʨʫʡʥʽʚʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʙʫʣʘ 

ʤʝʥʰʦʶ ʥʘ 10ï12 %, ʥʽʞ ʫ ʙʝʟʧʦʣʠʮʝʚʠʭ ʚʘʨʽʘʥʪʘʭ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ 

ʰʚʠʜʰʠʤ ʚʠʩʠʭʘʥʥʷʤ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʧʽʩʣʷ ʦʨʘʥʢʠ ʪʘ ʤʝʥʰʦʶ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʦʨʛʘʥʽʢʠ ʥʘ ʧʦʚʝʨʭʥʽ. 

ʊʦʙʪʦ, ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʧʦʣʠʮʝʚʠʡ ʦʙʨʦʙʽʪʦʢ ʜʦʮʽʣʴʥʠʡ 

ʫ ʩʽʚʦʟʤʽʥʽ ʷʢ ʧʝʨʽʦʜʠʯʥʠʡ ʧʨʠʡʦʤ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʬʽʟʠʯʥʦʛʦ ʩʪʘʥʫ ˇʨʫʥʪʫ, 

ʙʦʨʦʪʴʙʠ ʟ ʙʫʨôʷʥʘʤʠ ʪʘ ʭʚʦʨʦʙʘʤʠ, ʪʦʜʽ ʷʢ ʫ ʜʦʚʛʦʪʨʠʚʘʣʦʤʫ ʘʩʧʝʢʪʽ 

ʤʫʣʴʯʫʚʘʣʴʥʽ ʡ ʤʽʣʢʽ ʩʠʩʪʝʤʠ ʢʨʘʱʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʢʦʥʦʤʽʯʥʫ ʚʽʜʜʘʯʫ ʪʘ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʛʫʤʫʩʥʦʛʦ ʩʪʘʥʫ. 

ɺʠʩʥʦʚʦʢ. ʇʦʣʠʮʝʚʠʡ ʦʙʨʦʙʽʪʦʢ ʫ ʉʪʝʧʫ ʋʢʨʘʾʥʠ ʟʙʝʨʽʛʘʻ ʚʠʩʦʢʝ 

ʘʛʨʦʪʝʭʥʽʯʥʝ ʟʥʘʯʝʥʥʷ, ʘʣʝ ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʝ ʷʢ 

ʫʥʽʚʝʨʩʘʣʴʥʝ ʨʽʰʝʥʥʷ, ʘ ʷʢ ʯʘʩʪʠʥʘ ʘʜʘʧʪʠʚʥʦʾ, ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʦʾ ʪʘ 

ʝʢʦʣʦʛʽʯʥʦ ʚʠʚʘʞʝʥʦʾ ʩʠʩʪʝʤʠ, ʜʝ ʽʥʚʝʨʩʽʷ ˇʨʫʥʪʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʽʜʰʝ, 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 
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ʧʨʦʪʝ ʙʽʣʴʰ ʚʣʫʯʥʦ, ʩʠʥʭʨʦʥʽʟʦʚʘʥʦ ʟ ʧʦʪʨʝʙʘʤʠ ʢʫʣʴʪʫʨʠ, ʩʪʘʥʦʤ ʧʦʣʷ ʪʘ 

ʮʽʣʷʤʠ ʜʦʚʛʦʪʨʠʚʘʣʦʾ ʨʦʜʶʯʦʩʪʽ. 
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ʆʇɽʈɸʊʀɺʅʀʁ ʂʆʅʊʈʆʃʔ ʊɸ ʆʎʀʌʈʋɺɸʅʅʗ ɼɸʅʀʍ, ʗʂ 

ʌɸʂʊʆʈʀ ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ʆʉʅʆɺʅʆɻʆ 

ʆɹʈʆɹɯʊʂʋ ɻʈʋʅʊʋ 

 

ʄʠʨʦʥʝʥʢʦ ɺ.ɻ. 

ɯʥʩʪʠʪʫʪ ʤʝʭʘʥʽʢʠ ʪʘ ʘʚʪʦʤʘʪʠʢʠ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʅɸɸʅ 

 

ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʜʣʷ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʋʢʨʘʾʥʠ ʻ ʚʠʩʦʢʘ 

ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ - ʚʠʪʨʘʪʘ ʧʘʣʴʥʦʛʦ ʥʘ ʦʜʠʥʠʮʶ 

ʧʨʦʜʫʢʮʽʾ ʥʘ 60% ʙʽʣʴʰʘ ʥʽʞ ʫ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ.  ʆʜʥʠʤ ʽʟ 

ʚʘʞʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʧʽʜʚʠʱʝʥʠʭ ʝʥʝʨʛʦʟʘʪʨʘʪ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʙʨʦʙʽʪʢʫ 

ʛʨʫʥʪʫ ʟʽ ʟʤʽʥʥʦʶ ʛʣʠʙʠʥʦʶ.  

ʂʽʣʴʢʽʩʪʴ ʤʘʰʠʥ ʟʽ ʟʤʽʥʥʦʶ ʛʣʠʙʠʥʦʶ ʦʙʨʦʙʽʪʢʫ ʥʘ ʨʠʥʢʫ ʧʦʩʪʽʡʥʦ 

ʟʨʦʩʪʘʻ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʬʽʨʤʘʤʠ Lemken (ʅʽʤʝʯʯʠʥʘ), Soyl (ɸʥʛʣʽʷ) 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁVȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 
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ʪʘ ʽʥʰʠʤʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʦʙʨʦʙʢʘ ʟʽ ʟʤʽʥʥʦʶ ʛʣʠʙʠʥʦʶ ʜʘʻ ʟʤʦʛʫ 

ʝʢʦʥʦʤʠʪʠ ʜʦ 20% ʧʘʣʠʚʘ [1]. 

ɿʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ʛʨʫʥʪʫ ʤʦʞʝ 

ʙʫʪʠ ʜʦʩʷʛʥʫʪʦ ʟʘ ʨʘʭʫʥʦʢ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʟʘʩʦʙʽʚ ʚʠʟʥʘʯʝʥʥʷ 

ʨʝʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʛʨʫʥʪʫ ʥʘ ʢʦʥʢʨʝʪʥʽʡ ʜʽʣʷʥʮʽ ʧʦʣʷ, ʬʦʨʤʫʚʘʥʥʷ 

ʥʝʦʙʭʽʜʥʠʭ ʙʘʟ ʜʘʥʠʭ ʽ ʙʘʟ ʟʥʘʥʴ ʟ ʽʩʪʦʨʽʾ ʜʘʥʦʛʦ ʧʦʣʷ, ʚʠʙʦʨʫ ʥʝʦʙʭʽʜʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʨʦʙʦʯʠʭ ʟʥʘʨʷʜʴ.  ɼʣʷ ʮʴʦʛʦ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʫʧʫʪʥʠʢʦʚʽ ʜʘʥʽ, ʛʨʫʥʪʦʚʽ ʢʘʨʪʠ ʧʦʣʷ, ʜʘʥʽ ʧʨʦ ʚʠʪʨʘʪʫ 

ʧʘʣʴʥʦʛʦ ʪʨʘʢʪʦʨʘ, ʪʷʛʦʚʝ ʟʫʩʠʣʣʷ ʪʘ ˇʨʫʥʪʦʚʽ ʜʘʪʯʠʢʠ. 

ɺʽʜʦʤʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʚʝʨʜʦʩʪʽ ʛʨʫʥʪʫ, ʷʢʠʡ ʤʽʩʪʠʪʴ 

ʽʥʜʝʢʪʦʨ, ʤʝʭʘʥʽʟʤ ʧʝʨʝʤʽʱʝʥʥʷ ʽʥʜʝʢʪʦʨʘ, ʜʘʪʯʠʢʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ 

ʧʦʣʦʞʝʥʥʷ ʽʥʜʝʢʪʦʨʘ (ʜʠʚ. ʧʘʪʝʥʪ UA ̄  49932 ʄʇʂ G01N 3|42, 2002 ʨ.) [2].  

ʅʘ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʟʘʩʣʫʛʦʚʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʘʜʽʦʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ, 

ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʫʣʴʪʨʘʟʚʫʢʦʚʦʤʫ ʚʠʧʨʦʤʽʥʶʚʘʥʥʽ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠʥʮʠʧ 

ʨʦʙʦʪʠ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʘʪʯʠʢʘ-ʧʝʨʝʪʚʦʨʶʚʘʯʘ [3] ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʤʽʨʽ 

ʧʨʦʤʽʞʢʫ ʯʘʩʫ ʟ ʤʦʤʝʥʪʫ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʽʤʧʫʣʴʩʫ ʜʦ 

ʤʦʤʝʥʪʫ ʡʦʛʦ ʧʨʠʡʦʤʫ ʧʽʩʣʷ ʚʽʜʙʠʪʪʷ ʚʽʜ ʫʱʽʣʴʥʝʥʦʛʦ ʰʘʨʫ ʛʨʫʥʪʫ. 

 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ ʟ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʶ 

ʩʠʩʪʝʤʦʶ ˇʨʫʥʪʦʨʦʟʧʫʰʫʚʘʥʥʷ: 1 ï ʧʝʨʚʠʥʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ʛʣʠʙʠʥʠ 

ʟʘʣʷʛʘʥʥʷ ʧʣʫʞʥʦʾ ʧʽʜʦʰʚʠ; 2 ï ʨʘʜʽʦʧʨʠʡʤʘʣʴʥʦ - ʧʝʨʝʜʘʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ; 

3 ï ʨʘʤʘ ʧʨʠʩʪʨʦʶ; 4 ï ʜʘʪʯʠʢ ʚʠʟʥʘʯʝʥʥʷ ʪʚʝʨʜʦʩʪʽ ʛʨʫʥʪʫ; 5 ï ʩʠʩʪʝʤʘ 

ʢʘʙʝʣʽʚ ʞʠʚʣʝʥʥʷ ʪʘ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʙʣʦʢ ʽʥʜʠʢʘʮʽʾ ʪʘ ʢʝʨʫʚʘʥʥʷ;  

6 ï ʙʣʦʢ ʦʙʯʠʩʣʝʥʴ, ʽʥʜʠʢʘʮʽʾ ʪʘ ʢʝʨʫʚʘʥʥʷ 

 

ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʱʽʣʴʥʦʩʪʽ ʛʨʫʥʪʫ ʟʨʦʩʪʘʻ ʡʦʛʦ ʜʽʝʣʝʢʪʨʠʯʥʘ 

ʧʨʦʥʠʢʥʽʩʪʴ, ʱʦ ʚʠʟʥʘʯʘʻ ʰʚʠʜʢʝ ʚʽʜʙʠʪʪʷ ʨʘʜʽʦʭʚʠʣʽ. ɯʥʬʦʨʤʘʮʽʷ ʟ ʜʘʪʯʠʢʘ 

ʧʦʜʘʻʪʴʩʷ ʥʘ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨ, ʷʢʠʡ ʦʙʨʦʙʣʷʻ ʾʾ ʟʘ ʚʠʟʥʘʯʝʥʠʤ ʘʣʛʦʨʠʪʤʦʤ 

ʪʘ ʚʠʜʘʻ ʩʠʛʥʘʣ ʥʘ ʙʣʦʢ ʽʥʜʠʢʘʮʽʾ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʛʦ ʪʨʘʢʪʦʨʠʩʪ ʟʙʽʣʴʰʫʻ 

ʘʙʦ ʟʤʝʥʰʫʻ ʛʣʠʙʠʥʫ ʭʦʜʫ ʛʨʫʥʪʦʨʦʟʧʫʰʫʚʘʯʘ. 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 
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ʆʮʠʬʨʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ 

ʙʘʟʠ ʜʘʥʠʭ ʽ ʟʥʘʥʴ, ʧʨʦʚʦʜʠʪʠ ʥʝʦʙʭʽʜʥʽ ʨʦʟʨʘʭʫʥʢʠ, ʚʠʟʥʘʯʘʪʠ ʧʨʦʛʥʦʟʥʽ 

ʜʘʪʠ ʽ ʧʘʨʘʤʝʪʨʠ ʦʙôʻʢʪʽʚ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʦʙʨʦʙʽʪʢʫ. 

ʆʜʥʠʤ ʽʟ ʧʨʠʢʣʘʜʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ 

ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʨʫʭʦʤʠʤʠ ʦʙôʻʢʪʘʤʠ (GPS-ʢʘʥʘʣ) ʚ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʤʦʞʝ ʙʫʪʠ  ʪʨʝʢʝʨ B1 820 TREK, ʷʢʠʡ 

ʟʘʙʝʟʧʝʯʫʻ: 

- ʚʠʟʥʘʯʝʥʥʷ ʛʝʦʛʨʘʬʽʯʥʠʭ ʢʦʦʨʜʠʥʘʪ, ʰʚʠʜʢʦʩʪʽ ʪʘ ʥʘʧʨʷʤʫ ʨʫʭʫ; 

- ʟʙ̔ʨ ʜʘʥʠʭ, ʱʦ ʧʦʩʪʫʧʘʶʪʴ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʧʨʠʩʪʨʦʾʚ; 

- ʫʧʨʘʚʣʽʥʥʷ ʚʠʢʦʥʘʚʯʠʤʠ ʧʨʠʩʪʨʦʷʤʠ; 

- ʧʝʨʝʜʘʯʽ ʜʘʥʥʠʭ ʚ ʜʠʩʧʝʪʯʝʨʩʴʢʠʡ ʮʝʥʪʨ. 

    ɯʥʰʠʤ ʽʥʬʦʨʤʘʮʽʡʥʦ ʥʘʩʠʯʝʥʠʤ ʥʘʧʨʷʤʢʦʤ ʨʦʟʚʠʪʢʫ 

ʨʦʩʣʠʥʥʠʮʪʚʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʛʨʫʥʪ ʪʘ 

ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚʠʨʦʱʫʚʘʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʩʣʽʜ ʚʚʘʞʘʪʠ ʢʦʣʽʡʥʽ ʪʘ ʤʦʩʪʦʚʽ ʩʭʝʤʠ 

ʟʝʤʣʝʨʦʙʩʪʚʘ [4]. ʇʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʮʴʦʛʦ ʥʘʧʨʷʤʫ ʧʦʚôʷʟʫʻʪʴʩʷ ʟ 

ʤʦʞʣʠʚʽʩʪʶ ʧʝʨʝʭʦʜʫ ʥʘ ʘʚʪʦʥʦʤʥʝ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ï ʝʣʝʢʪʨʦʤʦʩʪʦʚʝ 

ʟʝʤʣʝʨʦʙʩʪʚʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʥʘ ʦʩʥʦʚʽ ʚʣʘʩʥʠʭ ʧʨʠʨʦʜʥʠʭ ʽ ʚʠʨʦʙʥʠʯʠʭ 

ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ [5].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʧʝʨʘʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ʨʝʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʛʨʫʥʪʫ ʥʘ 

ʢʦʥʢʨʝʪʥʽʡ ʜʽʣʷʥʮʽ ʧʦʣʷ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʾʭ ʛʝʦʛʨʘʬʽʯʥʠʭ ʢʦʦʨʜʠʥʘʪ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʦʮʠʬʨʦʚʘʥʠʭ ʙʘʟ ʜʘʥʥʠʭ ʽ ʟʥʘʥʴ ʩʪʚʦʨʶʶʪʴ 

ʧʝʨʝʜʫʤʦʚʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʽʩʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ʛʨʫʥʪʫ ʟʽ ʟʤʝʥʰʝʥʥʷʤ 

ʥʝʧʨʦʜʫʢʪʠʚʥʠʭ ʟʘʪʨʘʪ ʝʥʝʨʛʽʾ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. https://ifarming.ua ü obrobitok-zi-zminnoyu-glybynoyu. 

2. ʇʘʪ. ˉ 49932 ʋʢʨʘʾʥʘ. ʇʨʠʩʪʨʽʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʚʝʨʜʦʩʪʽ ʛʨʫʥʪʫ.  
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ʋɼʂ 631.51(31) 

 

ʊɽʍʅʆʃʆɻɯʏʅɯ ʆʇɽʈɸʎɯɰ ʆɹʈʆɹɯʊʂʋ ɻʈʋʅʊʋ, 

ʆʉʆɹʃʀɺʆʉʊɯ ʊɸ ʄʆɾʃʀɺʆʉʊɯ ʈɯɿʅʀʍ ʄɽʊʆɼɯɺ 

 

ɸʨʪʴʦʤʦʚ ʄ.ʇ., ʇʫʰʢʘʨʝʥʢʦ ʆ.ʖ. 

ɼʝʨʞʘʚʥʠʡ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʨʠʡʦʤʠ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʽʞ 

ʩʦʙʦʶ ʩʪʫʧʝʥʝʤ ʚʧʣʠʚʫ ʥʘ ˇʨʫʥʪ, ʛʣʠʙʠʥʦʶ, ʨʽʚʥʝʤ ʧʦʜʨʽʙʥʝʥʥʷ ʪʘ ʪʠʧʦʤ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʪʝʭʥʽʢʠ. ʂʣʘʩʠʯʥʠʤ ʤʝʪʦʜʦʤ ʻ ʚʽʜʚʘʣʴʥʘ ʦʨʘʥʢʘ, ʧʨʦʪʝ 

ʟʘʨʘʟ ʚʩʝ ʯʘʩʪʽʰʝ ʘʛʨʘʨʽʾ ʚʽʜʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʙʽʣʴʰ ʱʘʜʥʠʤ ʩʧʦʩʦʙʘʤ, ʪʘʢʠʤ 

ʷʢ mini-till, no-till ʽ strip-till.[1]  

ʇʝʨʝʜ ʪʠʤ, ʷʢ ʦʨʘʪʠ ʧʣʫʛʦʤ, ʥʝʦʙʭʽʜʥʦ ʨʦʟʽʙʨʘʪʠʩʷ ʚ ʪʦʤʫ, ʜʣʷ ʯʦʛʦ 

ʮʝ ʚʟʘʛʘʣʽ ʪʨʝʙʘ ʨʦʙʠʪʠ. ʊʘʢʦʞ ʥʝ ʚʘʨʪʦ ʟʘʙʫʚʘʪʠ, ʱʦ ʢʣʘʩʠʯʥʘ ʦʙʨʦʙʢʘ 

ʧʣʫʛʦʤ, ʦʩʦʙʣʠʚʦ ʛʣʠʙʦʢʘ, ʟʥʘʯʥʦ ʧʦʰʢʦʜʞʫʻ ʩʪʨʫʢʪʫʨʫ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ 

ˇʨʫʥʪʫ. ʊʦʤʫ, ʷʢʱʦ ʧʦʣʷʤ ʚʣʘʩʪʠʚʽ ʩʢʫʧʯʝʥʥʷ ʪʘʣʠʭ ʚʦʜ ʽ ʝʨʦʟʽʡʥʽ ʧʨʦʮʝʩʠ, 

ʤʦʞʣʠʚʦ ʚʘʨʪʦ ʚʠʙʨʘʪʠ ʽʥʰʠʡ ʪʠʧ ʦʙʨʦʙʽʪʢʫ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʆʛʣʷʜ ʘʢʪʫʘʣʴʥʦʾ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʘ 

ʧʨʘʢʪʠʯʥʠʭ ʚʽʜʛʫʢʽʚ ʩʽʣʴʛʦʩʧʪʦʚʘʨʦʚʠʨʦʙʥʠʢʽʚ ʩʚʽʜʯʠʪʴ, ʱʦ ʦʨʘʥʢʘ ʷʢ ʦʜʠʥ 

ʽʟ ʥʘʡʩʪʘʨʽʰʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝ 

ʜʦ ʢʽʥʮʷ ʚʠʚʯʝʥʠʤ ʘʛʨʦʪʝʭʥʽʯʥʠʤ ʧʨʠʡʦʤʦʤ[2]. 

ʆʨʘʪʠ ʧʣʫʛʦʤ ʟʝʤʣʶ ʤʦʞʥʘ ʨʘʟ ʯʠ ʜʚʘ ʥʘ ʨʽʢ ï ʟʘʟʚʠʯʘʡ ʥʘʚʝʩʥʽ ʪʘ 

ʚʦʩʝʥʠ. ɺʽʜʤʽʥʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʫʻ ʦʙʨʦʙʢʘ ʧʦʣʷ ʧʝʨʝʜ ʟʠʤʦʚʠʤ ʩʝʟʦʥʦʤ, 

ʘʜʞʝ ʟʝʤʣʷ ʟʤʦʞʝ ʧʨʘʚʠʣʴʥʦ ʥʘʩʠʪʠʪʠʩʷ ʚʦʣʦʛʦʶ, ʷʢʘ ʥʘʜʭʦʜʠʪʠʤʝ ʜʦ ʥʝʾ 

ʚʥʘʩʣʽʜʦʢ ʪʘʥʝʥʥʷ ʩʥʽʛʫ ʪʘ ʥʘʜʭʦʜʞʝʥʥʷ ʽʥʰʠʭ ʦʧʘʜʽʚ[3]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʫ ʩʬʝʨʽ ʤʝʭʘʥʽʟʘʮʽʾ ʟʝʤʣʝʨʦʙʩʪʚʘ ʩʚʽʜʯʘʪʴ, ʱʦ ʷʢʽʩʪʴ 

ʦʨʘʥʢʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʩʪʨʦʢʽʚ ʾʾ ʧʨʦʚʝʜʝʥʥʷ, ʢʦʥʩʪʨʫʢʪʠʚʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ. ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ 

ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʪʨʘʢʪʦʨʦʤ ʽ ʧʣʫʛʦʤ ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʪʘ ʚʝʨʪʠʢʘʣʴʥʽʡ 

ʧʣʦʱʠʥʘʭ ʧʨʦʝʢʮʽʡ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʦʙʨʦʙʽʪʢʫ, 

ʚʠʪʨʘʪʠ ʧʘʣʴʥʦʛʦ ʪʘ ʟʥʦʩ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ. [2, 4]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ ʻ ʧʦʨʽʚʥʷʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʽʪʢʫ ʛʨʫʥʪʫ, 

ʝʥʝʨʛʦʚʠʪʨʘʪ, ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʷʢʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ ʛʨʫʥʪʫ. ʅʝʦʙʭʽʜʥʦ 

ʧʨʦʚʝʩʪʠ ʷʢʽʩʥʠʡ ʘʥʘʣʽʟ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʦʤʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʽʪʢʫ 

ʛʨʫʥʪʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʇʦʧʨʠ ʢʣʶʯʦʚʫ ʨʦʣʴ ʦʨʘʥʢʠ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʨʽʟʥʠʭ ʽʩʪʦʨʠʯʥʠʭ ʧʝʨʽʦʜʽʚ, ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʚʠʚʯʝʥʥʷ 

ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʬʨʘʛʤʝʥʪʘʨʥʽʩʪʶ ʪʘ ʚʽʜʩʫʪʥʽʩʪʶ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ. ʅʝ ʜʦ ʢʽʥʮʷ ʟôʷʩʦʚʘʥʠʤʠ ʟʘʣʠʰʘʶʪʴʩʷ ʧʠʪʘʥʥʷ 

ʚʧʣʠʚʫ ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʽ ʛʣʠʙʠʥ ʦʨʘʥʢʠ ʥʘ ʨʦʜʶʯʽʩʪʴ ˇʨʫʥʪʫ, ʩʪʨʫʢʪʫʨʫ ʡʦʛʦ 

ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ, ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʙʽʦʣʦʛʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ. ʎʝ ʟʫʤʦʚʣʶʻ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 

 

 
39 

 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʫʪʦʯʥʝʥʥʷ ʾʾ 

ʘʛʨʦʝʢʦʣʦʛʽʯʥʦʾ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʥʘ ʨʦʟʨʦʙʢʫ ʥʘʫʢʦʚʦ 

ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʧʨʠʡʦʤʫ ʚ ʫʤʦʚʘʭ 

ʩʫʯʘʩʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ. 

ʆʨʘʥʢʘ ʟʝʤʣʽ ʥʝʦʙʭʽʜʥʘ ʟ ʢʽʣʴʢʦʭ ʧʨʠʯʠʥ. ɺʦʥʘ ʜʦʧʦʤʘʛʘʻ ʙʦʨʦʪʠʩʷ ʟ 

ʙʫʨ'ʷʥʘʤʠ, ʟʘʧʦʙʽʛʘʻ ʫʱʽʣʴʥʝʥʥʶ ʪʘ ʟʘʩʦʣʝʥʥʶ ˇʨʫʥʪʫ. ʇʨʘʚʠʣʴʥʦ ʦʙʨʘʥʘ 

ʪʝʭʥʽʢʘ ʪʘ ʯʘʩ ʜʦʧʦʤʦʞʝ ʟʨʦʙʠʪʠ ʮʶ ʧʨʦʮʝʜʫʨʫ ʝʬʝʢʪʠʚʥʦʶ. 

ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʟʘʭʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ʦʨʥʠʭ ʟʝʤʝʣʴ ʻ 

ʧʨʦʚʝʜʝʥʥʷ ʟʷʙʣʝʚʦʾ ʦʨʘʥʢʠ, ʱʦ ʪʨʘʜʠʮʽʡʥʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʙʘʟʦʚʠʡ 

ʝʣʝʤʝʥʪ ʘʛʨʦʪʝʭʥʽʯʥʦʾ ʩʠʩʪʝʤʠ ʟʝʤʣʝʨʦʙʩʪʚʘ. ɼʣʷ ʾʾ ʚʠʢʦʥʘʥʥʷ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʣʫʛʠ, ʢʦʥʩʪʨʫʢʮʽʷ ʷʢʠʭ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʝʨʝʜʧʣʫʞʥʠʢʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ ʷʢʽʩʥʝ ʧʝʨʝʚʝʨʪʘʥʥʷ ʪʘ ʟʘʛʦʨʪʘʥʥʷ 

ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ[4]. ʇʨʦʪʝ ʨʝʟʫʣʴʪʘʪʠ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʞʝʥʴ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʣʠʰʝ ʧʨʦʚʝʜʝʥʥʷ ʦʨʘʥʢʠ ʥʝ ʛʘʨʘʥʪʫʻ ʧʦʚʥʦʮʽʥʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ˇʨʫʥʪʫ ʜʦ ʩʽʚʙʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ.  

ʊʷʛʦʚʠʡ ʦʧʽʨ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʤʘʰʠʥ ʤʦʞʥʘ ʫʷʚʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ 

ʟʘʣʝʞʥʽʩʪʶ: 

),,,,,( gHVBafP
T
=                                              (1) 

ʜʝ ʘ ï ʛʣʠʙʠʥʘ ʦʙʨʦʙʽʪʢʫ, ʤ; ɺ ï ʰʠʨʠʥʘ ʟʘʭʚʘʪʫ ʤʘʰʠʥʠ, ʤ; V ï ʰʚʠʜʢʽʩʪʴ 

ʘʛʨʝʛʘʪʫ, ʤ/ʩ; H ï ʪʚʝʨʜʽʩʪʴ ˇʨʫʥʪʫ, ʇʘ; g ï ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ 

(ʟʝʤʥʦʛʦ ʪʷʞʽʥʥʷ), ʤ/ʩ2. ʇʘʨʘʤʝʪʨʠ ʬʦʨʤʫʣʠ (1) ʙʫʜʫʪʴ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴ ʧʨʦʮʝʩ ʨʫʡʥʫʚʘʥʥʷ ʧʣʘʩʪʘ ˇʨʫʥʪʫ. ʊʚʝʨʜʽʩʪʴ ʰʘʨʫ, ʱʦ 

ʦʙʨʦʙʣʷʻʪʴʩʷ, ʻ ʧʘʨʘʤʝʪʨʦʤ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʨʫʥʪʫ. ʇʨʠ 

ʦʙʨʦʙʮʽ ˇʨʫʥʪʫ ʚʠʥʠʢʘʻ ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʩ (ʤʘʰʠʥʠ ʪʘ ˇʨʫʥʪʫ), ʪʦʤʫ 

ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠʩʢʦʨʝʥʥʷ ʟʝʤʥʦʛʦ ʪʷʞʽʥʥʷ. 

ʋ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʦʢʨʝʤʦ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ 

ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʰʠʥʠ ʪʘ ʚʠʪʨʘʪʠ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ, ʜʦʮʽʣʴʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʨʘʮʽʦʥʘʣʴʥʫ ʬʦʨʤʫʣʫ ʨʦʟʨʘʭʫʥʢʫ ʦʧʦʨʫ ʟʥʘʨʷʜʜʷ[5].  
2bVabkGfR

aC
e++=

PLPLPL
                                         (2) 

ʜʝ fʇʃ ï ʩʫʤʘʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʧʣʫʛʘ ʫ ʙʦʨʦʟʥʽ; Gʇʃ ï ʚʘʛʘ ʧʣʫʛʘ, ʅ; 

k ï ʧʠʪʦʤʠʡ ʦʧʽʨ ˇʨʫʥʪʫ, ʅ/ʤ2; Ů ï ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ, ʅʩ2/ʤ4, Ů å 

0,1kʇʃ; V ï ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʣʫʛʘ, ʤ/ʩ. 

ɺʠʙʽʨ ʢʦʥʢʨʝʪʥʠʭ ʩʧʦʩʦʙʽʚ ʽ ʛʣʠʙʠʥʠ ʦʙʨʦʙʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʢʦʤʧʣʝʢʩʦʤ ʯʠʥʥʠʢʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʢʣʽʤʘʪʠʯʥʽ 

ʫʤʦʚʠ, ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʫ, ʙʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʚʠʨʦʱʫʚʘʥʠʭ ʢʫʣʴʪʫʨ ʪʘ ʨʽʚʝʥʴ ʟʘʩʤʽʯʝʥʦʩʪʽ ʘʛʨʦʬʽʪʦʮʝʥʦʟʫ[3]. 

ɻʣʠʙʦʢʝ ʨʦʟʧʫʰʫʚʘʥʥʷ ï ʮʝ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʙʝʟ ʦʙʦʨʦʪʫ ʧʣʘʩʪʘ ʟʽ 

ʟʙʝʨʝʞʝʥʥʷʤ ʥʘ ʧʦʚʝʨʭʥʽ ʧʦʣʷ ʤʫʣʴʯʽ: ʯʘʩʪʠʥ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʪʘ 

ʨʦʩʣʠʥʥʠʭ ʟʘʣʠʰʢʽʚ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʟʥʠʞʫʻʪʴʩʷ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʝʨʦʟʽʾ, ʘ 

ʪʘʢʦʞ ʧʽʜʚʠʱʫʻʪʴʩʷ ʘʢʪʠʚʥʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʽ ʷʢ ʥʘʩʣʽʜʦʢ ï ʟʨʦʩʪʘʻ 

ʨʦʜʶʯʽʩʪʴ ʜʽʣʷʥʢʠ ʪʘ ʚʨʦʞʘʡʥʽʩʪʴ ʢʫʣʴʪʫʨʠ. 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁVȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 
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ʅʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʛʣʠʙʦʢʦʛʦ ʨʦʟʧʫʰʫʚʘʥʥʷ ʛʨʫʥʪʫ ʜʣʷ 

ʧʦʢʨʘʰʝʥʥʷ ʘʛʨʝʛʘʪʥʦʛʦ ʩʪʘʥʫ, ʽʥʬʽʣʴʪʨʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʨʫʡʥʫʚʘʥʥʷ 

ʫʱʽʣʴʥʝʥʦʾ ʧʽʜʦʨʥʦʾ ʧʽʜʦʰʚʠ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʦʩʥʦʚ ʛʨʫʪʦʟʘʭʠʩʥʠʭ ʪʘ 

ʝʥʝʨʛʦʦʱʘʜʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

ɸʣʝ ʡ ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ-ʷʢʝ ʧʦʣʝ ʤʘʻ ʧʽʜʜʘʚʘʪʠʩʷ ʛʣʠʙʦʢʦʤʫ 

ʨʦʟʧʫʰʫʚʘʥʥʶ ʨʘʟ ʥʘ 3ï4 ʨʦʢʠ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʚʦʜʥʦʛʦ ʪʘ ʧʦʚʽʪʨʷʥʦʛʦ 

ʨʝʞʠʤʽʚ ˇʨʫʥʪʫ [6]. 

ɺʽʜʦʤʦ, ʱʦ ʧʦʚʝʨʭʥʷ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʛʣʠʙʦʢʦʨʦʟʧʫʰʫʚʘʯʘ ʻ 

ʧʦʻʜʥʘʥʥʷʤ ʜʚʦʛʨʘʥʥʦʛʦ ʪʘ ʪʨʠʛʨʘʥʥʦʛʦ ʢʣʠʥʽʚ, ʪʷʛʦʚʠʡ ʦʧʽʨ ʷʢʠʭ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʮʠʭ ʢʣʠʥʽʚ, ʚʽʜ ʣʦʙʦʚʦʛʦ ʧʨʦʬʽʣʶ ʩʪʽʡʢʠ ʪʘ ʚʽʜ 

ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ. ʆʧʽʨ ʨʫʭʫ ʛʣʠʙʦʢʦʨʦʟʧʫʰʫʚʘʯʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ 

ʉʊʃdʆ
RRRR ++= 2 ,                                              (3) 

ʜʝ 
d

R  - ʪʷʛʦʚʠʡ ʦʧʽʨ ʜʦʣʦʪʘ ʛʣʠʙʦʢʦʨʦʟʧʫʰʫʚʘʯʘ; 
ʃ

R  - ʪʷʛʦʚʠʡ ʦʧʽʨ ʣʝʤʝʰʘ 

ʛʣʠʙʦʢʦʨʦʟʧʫʰʫʚʘʯʘ; 
ʉʊ

R  - ʪʷʛʦʚʠʡ ʦʧʽʨ ʩʪʦʷʢʘ ʛʣʠʙʦʢʦʨʦʟʧʫʰʫʚʘʯʘ. 

ʅʘ ʧʨʘʢʪʠʮʽ ʦʨʘʥʢʘ ʽ ʛʣʠʙʦʢʝ ʨʠʭʣʝʥʥʷ ʥʝ ʻ ʚʟʘʻʤʦʚʠʢʣʶʯʥʠʤʠ 

ʤʝʪʦʜʘʤʠ. ʅʘʚʧʘʢʠ, ʾʭ ʨʘʮʽʦʥʘʣʴʥʝ ʯʝʨʛʫʚʘʥʥʷ ʪʘ ʧʦʻʜʥʘʥʥʷ ʧʽʜʚʠʱʫʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʝʤʣʝʨʦʙʩʪʚʘ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʩʧʨʠʷʻ ʫʩʫʥʝʥʥʶ ʫʱʽʣʴʥʝʥʠʭ 

ʛʦʨʠʟʦʥʪʽʚ, ʧʦʣʽʧʰʝʥʥʶ ʽʥʬʽʣʴʪʨʘʮʽʾ ʚʦʣʦʛʠ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʨʦʜʶʯʦʩʪʽ ʥʘ 

10ï20%.  

ʇʦʨʽʚʥʷʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʦʨʘʥʢʠ ʪʘ ʛʣʠʙʦʢʦʛʦ ʨʠʭʣʝʥʥʷ ʥʘʚʝʜʝʥʘ ʚ 

ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʷ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʝʭʥʦʣʦʛʽʡ ʦʙʨʦʙʽʪʢʫ ʛʨʫʥʪʫ 

ʂʨʠʪʝʨʽʡ ʆʨʘʥʢʘ ɻʣʠʙʦʢʝ ʨʠʭʣʝʥʥʷ 

ɻʣʠʙʠʥʘ 20ï30 ʩʤ 35ï60 ʩʤ 

ʆʙʦʨʦʪ ʧʣʘʩʪʘ ʊʘʢ ʅ ̔

ɺʧʣʠʚ ʥʘ ʙʫʨôʷʥʠ ɺʠʩʦʢʠʡ ʉʝʨʝʜʥʽʡ 

ɺʧʣʠʚ ʥʘ ʚʦʣʦʛʫ 
ʏʘʩʪʢʦʚʝ 

ʚʠʩʫʰʫʚʘʥʥʷ 

ʅʘʢʦʧʠʯʝʥʥʷ ʽ 

ʟʙʝʨʝʞʝʥʥʷ 

ɿʙʝʨʝʞʝʥʥʷ ʛʫʤʫʩʫ ʄʝʥʰʝ ɹʽʣʴʰʝ 

ʉʪʨʫʢʪʫʨʘ ˇʨʫʥʪʫ ʈʫʡʥʫʻʪʴʩʷ ʯʘʩʪʢʦʚʦ ɿʙʝʨʽʛʘʻʪʴʩʷ 

ʇʨʠʜʘʪʥʽʩʪʴ ʋʥʽʚʝʨʩʘʣʴʥʘ 

ɹʽʣʴʰ ʝʬʝʢʪʠʚʥʘ ʥʘ 

ʚʘʞʢʠʭ ʽ ʧʝʨʝʩʫʰʝʥʠʭ 

ˇʨʫʥʪʘʭ 

 

ʆʨʘʥʢʘ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʘ ʫ ʙʦʨʦʪʴʙʽ ʟ ʙʫʨôʷʥʘʤʠ, ʧʨʦʪʝ ʩʧʨʠʯʠʥʷʻ 

ʚʪʨʘʪʠ ʚʦʣʦʛʠ ʪʘ ʨʫʡʥʫʻ ʩʪʨʫʢʪʫʨʫ ˇʨʫʥʪʫ. ɻʣʠʙʦʢʝ ʨʠʭʣʝʥʥʷ ʩʧʨʠʷʻ 

ʥʘʢʦʧʠʯʝʥʥʶ ʚʦʣʦʛʠ, ʟʙʝʨʝʞʝʥʥʶ ʛʫʤʫʩʫ ʪʘ ʧʦʣʽʧʰʝʥʥʶ ʚʦʜʥʦ-

ʧʦʚʽʪʨʷʥʦʛʦ ʨʝʞʠʤʫ, ʦʜʥʘʢ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʟʘʪʨʘʪ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʢʦʞʝʥ ʤʝʪʦʜ ʤʘʻ ʷʢ ʧʝʨʝʚʘʛʠ, ʪʘʢ ʽ ʥʝʜʦʣʽʢʠ, ʘ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʥʢʨʝʪʥʠʤʠ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ. 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 
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ɺʠʩʥʦʚʦʢ. 

ʇʦʧʨʠ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ, ʦʨʘʥʢʘ 

ʟʘʣʠʰʘʻʪʴʩʷ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦ ʜʦʩʪʫʧʥʠʤ ʩʧʦʩʦʙʦʤ ʦʩʥʦʚʥʦʛʦ 

ʦʙʨʦʙʽʪʢʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʪʨʠʤʫʚʘʪʠ ʥʘʣʝʞʥʠʡ ʨʽʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʘʛʨʦʮʝʥʦʟʽʚ. ɻʣʠʙʦʢʝ ʨʠʭʣʝʥʥʷ ʚʠʷʚʣʷʻ ʩʚʦʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʩʧʝʮʠʬʽʯʥʠʭ 

ʘʛʨʦʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ, ʟʦʢʨʝʤʘ ʚ ʫʤʦʚʘʭ ʧʦʩʫʭʠ, ʥʘ ʫʱʽʣʴʥʝʥʠʭ ʚʘʞʢʠʭ 

ˇʨʫʥʪʘʭ ʪʘ ʟʘ ʧʦʪʨʝʙʠ ʟʙʝʨʝʞʝʥʥʷ ʚʦʣʦʛʠ. 

ʈʝʘʣʽʟʘʮʽʷ ʩʠʩʪʝʤ ˇʨʫʥʪʦʟʘʭʠʩʥʠʭ ʪʘ ʝʥʝʨʛʦʦʱʘʜʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʩʫʯʘʩʥʦʤʫ ʨʦʩʣʠʥʥʠʮʪʚʽ ʧʝʨʝʜʙʘʯʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ 

ʦʧʝʨʘʮʽʡ ʛʣʠʙʦʢʦʛʦ ʨʦʟʧʫʰʫʚʘʥʥʷ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʠ ʪʨʘʜʠʮʽʡʥʠʤ ʤʝʪʦʜʘʤ 

ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ.  

ʆʧʪʠʤʘʣʴʥʠʤ ʻ ʽʥʪʝʛʨʦʚʘʥʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ ʧʦʻʜʥʫʻ ʝʣʝʤʝʥʪʠ 

ʪʨʘʜʠʮʽʡʥʦʾ ʦʨʘʥʢʠ ʪʘ ʛʣʠʙʦʢʦʛʦ ʨʦʟʧʫʰʫʚʘʥʥʷ. ʊʘʢʘ ʢʦʤʙʽʥʘʮʽʷ ʟʘʙʝʟʧʝʯʫʻ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʫʨʦʞʘʡʥʦʩʪʽ, ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʽ 

ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʻ ʜʦʚʛʦʪʨʠʚʘʣʦʤʫ ʟʙʝʨʝʞʝʥʥʶ 

ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ. 
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ˇʨʫʥʪʦʤ. ʉʢʣʘʜʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʨʽʟʘʥʥʷ, ʜʝʬʦʨʤʘʮʽʾ, ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ 

ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʦʙʫʤʦʚʣʝʥʘ ʡʦʛʦ ʥʝʣʽʥʽʡʥʠʤʠ 

ʨʝʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʘ ʪʘʢʦʞ ʟʥʘʯʥʦʶ ʚʘʨʽʘʪʠʚʥʽʩʪʶ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʚʦʣʦʛʦʩʪʽ, ʩʪʨʫʢʪʫʨʠ, ʱʽʣʴʥʦʩʪʽ ʪʘ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ. ʊʨʘʜʠʮʽʡʥʽ ʘʥʘʣʽʪʠʯʥʽ ʘʙʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʽʟ ˇʨʫʥʪʦʤ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʜʦʩʪʘʪʥʴʦʾ ʪʦʯʥʦʩʪʽ ʡ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʨʝʘʣʴʥʠʭ ʫʤʦʚ 

ʨʦʙʦʪʠ ʤʘʰʠʥ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʩʪʚʦʨʝʥʥʽ ʯʠʩʝʣʴʥʦʾ ʤʦʜʝʣʽ, ʷʢʘ 

ʜʦʟʚʦʣʠʪʴ ʚʽʜʪʚʦʨʠʪʠ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʫ ʢʘʨʪʠʥʫ ʧʨʦʮʝʩʽʚ ʚʟʘʻʤʦʜʽʾ 

ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʽʟ ˇʨʫʥʪʦʤ, ʦʮʽʥʠʪʠ ʨʦʟʧʦʜʽʣ ʥʘʧʨʫʞʝʥʴ, ʜʝʬʦʨʤʘʮʽʡ, 

ʰʚʠʜʢʦʩʪʝʡ ʧʝʨʝʤʽʱʝʥʥʷ ʯʘʩʪʠʥʦʢ ʪʘ ʝʥʝʨʛʝʪʠʯʥʽ ʚʠʪʨʘʪʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʤʝʪʦʜʫ ʜʠʩʢʨʝʪʥʠʭ 

ʝʣʝʤʝʥʪʽʚ (DEM), ʤʝʪʦʜʫ ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ (FEM) ʘʙʦ ʾʭ ʧʦʻʜʥʘʥʥʷ, 

ʚʽʜʢʨʠʚʘʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ ʨʦʙʦʪʠ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ 

ʤʘʰʠʥ ʙʝʟ ʟʥʘʯʥʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʚʠʪʨʘʪ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʠ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ɺ ʨʦʙʦʪ ̔ [1] ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʜʣʷ 

ʟʜʽʡʩʥʝʥʥʷ ʧʦʰʫʢʦʚʠʭ ʨʦʙʽʪ ʫ ʨʽʟʥʠʭ ʟʦʥʘʭ ʥʝ ʧʦʪʨʽʙʥʦ ʚʠʪʨʘʯʘʪʠ ʢʦʰʪʠ ʥʘ 

ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ. ɿʘʤʽʩʪʴ ʮʴʦʛʦ, 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʠʧʦʚʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ-

ʘʥʘʣʽʟʘʪʦʨʽʚ. ʄʝʪʦʜʠʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʤʫ ʜʦʙʦʨʽ ʧʘʨʘʤʝʪʨʽʚ 

ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʩʧʨʘʚʜʽ ʜʘʻ ʟʤʦʛʫ ʟʘʛʘʣʦʤ ʚʠʢʦʥʫʚʘʪʠ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʟʘ ʢʣʘʩʠʯʥʠʤʠ ʧʽʜʭʦʜʘʤʠ, 

ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʱʝ ʟ ʧʦʯʘʪʢʫ ʍʍ ʩʪʦʣʽʪʪʷ (ʟʦʢʨʝʤʘ ʟ ʯʘʩʽʚ 

ɻʦʨʷʯʢʽʥʘ ɺ.ɺ. ʪʘ ɺʘʩʠʣʝʥʢʘ ʇ.ʄ.) [1]. ʇʨʦʪʝ ʚ ʥʽʡ ʚʽʜʩʫʪʥʽ ʩʫʯʘʩʥʽ 

ʽʥʞʝʥʝʨʥʽ ʧʽʜʭʦʜʠ, ʟʦʢʨʝʤʘ ʤʝʪʦʜʠ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘ ʙʘʟʽ 

CAD/CAE-ʩʠʩʪʝʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʘʥʘʣʽʟʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʙʽʦʥʽʯʥʠʭ ʧʨʠʥʮʠʧʽʚ ʧʨʦʻʢʪʫʚʘʥʥʷ. 

ʊʦʤʫ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʚʣʘʩʥʦʤʫ ʜʦʩʚʽʜʫ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʽ 

ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʧʦʚʥʝʥʦ ʤʝʪʦʜʠʢʫ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʟʥʘʨʷʜʴ, ʷʢʫ ʙʫʜʝʤʦ ʥʘʟʠʚʘʪʠ çɯʥʞʠʥʽʨʠʥʛ 

ʙʽʦʥʽʯʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫè 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ ʻ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʠʢʠ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʟʥʘʨʷʜʴ ʥʘ ʦʩʥʦʚʽ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʨʦʮʝʩʫ ʚʟʘʻʤʦʜʽʾ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʽʟ ˇʨʫʥʪʦʤ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ 

ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʤʝʪʦʜʠʢʘ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʟʥʘʨʷʜʴ ʤʽʩʪʠʪʴ 5 ʙʣʦʢʽʚ: ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʠʤʦʛʠ, ʙʽʦʥʽʯʥʽ 

ʧʨʠʥʮʠʧʠ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʯʠʩʝʣʴʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʨʦʙʥʠʯʽ ʚʠʧʨʦʙʫʚʘʥʥʷ. ɹʣʦʢ çʊʝʭʥʦʣʦʛʽʯʥʽ ʚʠʤʦʛʠè 
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ʚʠʟʥʘʯʘʻ ʚʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʘ ʩʘʤʝ ʘʛʨʦʬʽʟʠʯʥʽ ʽ 

ʨʝʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʛʨʫʥʪʫ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʡʦʛʦ ʪʠʧʫ, ʩʢʣʘʜʫ ʽ ʚʦʣʦʛʦʩʪʽ, 

ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ. 

 

 
ʈʠʩ. 1. ʄʝʪʦʜʠʢʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʟʥʘʨʷʜʴ 

 

ɹʣʦʢ çʏʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷè ʤʽʩʪʠʪʠʩʴ: 3D-ʤʦʜʝʣʴ ʙʽʦʥʽʯʥʠʭ 

ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʤʘʰʠʥ (CAD), ʯʠʩʝʣʴʥʘ ʤʦʜʝʣʴ ʾʭ 

ʚʟʘʻʤʦʜʽʾ ʽʟ ˇʨʫʥʪʦʤ (CAE), ʦʪʨʠʤʘʥʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʨʦʮʝʩʫ ʮʽʻʾ 

ʚʟʘʻʤʦʜʽʾ, ʚʠʟʥʘʯʝʥʥʽ ʜʽʘʧʘʟʦʥʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ.  

ɺʦʜʥʦʯʘʩ ʧʦʙʫʜʦʚʘ ʤʝʭʘʥʽʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʚʟʘʻʤʦʜʽʾ 

ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʽʟ ˇʨʫʥʪʦʤ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʟʜʽʡʩʥʶʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʽʥʞʝʥʝʨʥʠʭ ʧʨʦʛʨʘʤ, 

ʟʦʢʨʝʤʘ Wolfram Cloud. çɺʠʨʦʙʥʠʯʽ ʚʠʧʨʦʙʫʚʘʥʥʷè ʪʘʢʦʞ ʤʘʻ ʪʨʘʜʠʮʽʡʥʫ 

ʩʪʨʫʢʪʫʨʫ, ʧʨʦʪʝ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʫʯʘʩʥʽ ʚʠʤʽʨʶʚʘʣʴʥʽ 

ʩʠʩʪʝʤʠ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ GPS-ʪʨʝʢʽʥʛʫ, ʪʝʥʟʦʤʝʪʨʠʯʥʠʭ ʤʝʪʦʜʘʭ ʪʘ ʽʥʰʠʭ 

ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ. 

ʇʨʦʚʝʜʝʥʦ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʦʛʣʷʜ ʧʨʦʮʝʩʫ ʚʟʘʻʤʦʜʽʾ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ 

ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ (ʩʪʨʽʣʯʘʪʘ ʣʘʧʘ ʢʫʣʴʪʠʚʘʪʦʨʘ, ʜʠʩʢʦʚʘ 

ʙʦʨʦʥʘ ʥʘ ʧʨʫʞʥʽʡ ʩʪʽʡʮʽ,  ʛʣʠʙʦʢʦʨʦʟʧʫʰʫʚʘʯ (ʯʠʟʝʣʴʥʠʡ ʧʣʫʛ), ʚʽʜʚʘʣʴʥʠʡ 

ʧʣʫʛ ʽ ʛʣʘʜʢʠʡ ʢʦʪʦʢ) ʽʟ ˇʨʫʥʪʦʤ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʦʞʣʠʚʦʩʪʽ Simcenter 

STAR-CCM+ ʤʝʪʦʜʘʤʠ ʦʙôʻʤʥʦʾ ʨʽʜʠʥʠ (VOF) ʽ ʜʠʩʢʨʝʪʥʠʭ ʝʣʝʤʝʥʪʽʚ 

(DEM). ʋ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʘʥʽ ʦʩʥʦʚʥʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʫ (ʱʽʣʴʥʽʩʪʴ, ʢʦʝʬʽʮʽʻʥʪ ʇʫʘʩʩʦʥʘ, ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ 
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ʖʥʛʘ, ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʩʧʦʢʦʶ ʤʽʞ ʯʘʩʪʠʥʢʘʤʠ ˇʨʫʥʪʫ, ʥʦʨʤʘʣʴʥʠʡ ʽ 

ʜʦʪʠʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪʠ ʚʽʜʥʦʚʣʝʥʥʷ, ʤʥʦʞʥʠʢ ʣʽʥʽʡʥʦʛʦ ʟʯʝʧʣʝʥʥʷ, ʨʦʙʦʪʘ 

ʢʦʛʝʟʽʾ, ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʩʧʦʢʦʶ ʯʘʩʪʠʥʦʢ ˇʨʫʥʪʫ ʦ ʧʦʚʝʨʭʥʶ ʨʦʙʦʯʦʛʦ 

ʦʨʛʘʥʫ, ʬʨʘʢʮʽʡʥʠʡ ʩʢʣʘʜ ˇʨʫʥʪʫ). ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʤʦʜʝʣʽ ˇʨʫʥʪʫ 

ʨʽʟʥʠʭ ʪʠʧʽʚ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʜʦʜʘʪʢʦʚʽ ʣʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ 

ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʟʽʩʪʘʚʠʪʠ ʾʭ ʽʟ ʧʘʨʘʤʝʪʨʘʤʠ, ʷʢʽ ʚʢʘʟʫʶʪʴʩʷ ʚ 

Simcenter STAR-CCM+. 

ɺʠʩʥʦʚʢʠ. ʄʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʚʟʘʻʤʦʜʽʾ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʨʦʙʦʯʠʭ 

ʦʨʛʘʥʽʚ ʽʟ ˇʨʫʥʪʦʤ ʚ Simcenter STAR-CCM+ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʥʘʦʯʥʦ 

ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʡʦʛʦ, ʚʠʟʥʘʯʠʪʠ ʨʦʟʧʦʜʽʣʠ ʰʚʠʜʢʦʩʪʝʡ ʯʘʩʪʠʥʦʢ ˇʨʫʥʪʫ ʧʨʠ 

ʤʦʜʝʣʶʚʘʥʥʽ ʤʝʪʦʜʦʤ DEM ʽ ʥʝʧʝʨʚʠʥʥʦʛʦ ʧʦʪʦʢʫ ˇʨʫʥʪʫ ʚʽʜʥʦʩʥʦ 

ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʤʝʪʦʜʦʤ VOF. ʆʢʨʽʤ ʮʴʦʛʦ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʟʥʘʯʘʪʠ ʨʦʟʧʦʜʽʣʠ ʩʠʣʠ ʚʟʘʻʤʦʜʽʾ ʯʘʩʪʠʥʦʢ ˇʨʫʥʪʫ ʟʘ ʤʝʪʦʜʦʤ DEM, ʪʠʩʢʫ 

ʥʘ ʧʦʚʝʨʭʥʽ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʟʘ ʤʝʪʦʜʦʤ VOF, ʚʠʩʦʪʠ ʩʬʦʨʤʦʚʘʥʠʭ ʛʨʝʙʥʽʚ 

ʽ ʛʣʠʙʠʥʠ ʙʦʨʦʟʥ ʪʘ ʾʭ ʨʦʟʪʘʰʫʚʘʥʥʷ ʫ ʧʨʦʩʪʦʨʽ. ɿʘʛʘʣʦʤ, ʦʙʠʜʚʘ ʤʝʪʦʜʠ 

DEM ʽ VOF ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʚʟʘʻʤʦʜʽʾ 

ˇʨʫʥʪʦʦʙʨʦʙʥʦʛʦ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʟ ˇʨʫʥʪʦʤ ʚ Simcenter STAR-CCM+, 

ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʢʨʝʪʥʦʾ ʩʠʪʫʘʮʽʾ ʪʘ ʟʘʜʘʯʽ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ. ɺʦʥʠ 

ʜʦʧʦʚʥʶʶʪʴ ʦʜʠʥ ʦʜʥʦʛʦ ʽ ʩʪʚʦʨʶʶʪʴ ʟʘʛʘʣʴʥʫ ʢʘʨʪʠʥʫ ʬʽʟʠʢʠ ʧʨʦʮʝʩʫ 

ʚʟʘʻʤʦʜʽʾ ˇʨʫʥʪʦʦʙʨʦʙʥʦʛʦ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʽʟ ˇʨʫʥʪʦʤ. ʄʝʪʦʶ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʻ ʜʦʩʷʛʥʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʘ ʱʽʣʴʥʽʩʪʶ ʩʪʘʥʫ ˇʨʫʥʪʫ, 

ʟʘʙʝʟʧʝʯʠʚʰʠ ʚ ʥʴʦʤʫ ʤʽʥʽʤʘʣʴʥʽ ʥʦʨʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ ʪʘ ʨʽʚʥʦʤʽʨʥʽ 

ʜʝʬʦʨʤʘʮʽʾ ʚ ʫʩʽʭ ʥʘʧʨʷʤʢʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ 

ˇʨʫʥʪʦʦʙʨʦʙʥʦʛʦ ʟʥʘʨʷʜʜʷ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ɺʦʡʪʶʢ ɼ. ɻ., ɺʝʨʛʫʥʦʚ ɺ. ɸ., ʄʫʜʨʫʢ ʆ. ʉ., ɼʝʨʢʘʯ ʆ. ʇ. (2005). 

ʅʘʫʢʦʚʘ ʰʢʦʣʘ ʘʢʘʜʝʤʽʢʘ ɺʘʩʠʣʝʥʢʘ ʇʝʪʨʘ ʄʝʬʦʜʽʡʦʚʠʯʘ: ʄʦʥʦʛʨʘʬʽʷ. ʂ.: 

ɸʛʨʘʨ. ʦʩʚʽʪʘ. 72 ʩ. 
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ɯʥʩʪʠʪʫʪ ʤʝʭʘʥʽʢʠ ʪʘ ʘʚʪʦʤʘʪʠʢʠ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʅɸɸʅ 

 

ʉʝʨʝʜ ʚʽʜʦʤʠʭ ʤʝʭʘʥʽʟʦʚʘʥʠʭ ʩʧʦʩʦʙʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʧʽʩʣʷʞʥʠʚʥʦʛʦ 

ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ, ʦʩʦʙʣʠʚʦ ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ ʛʨʫʙʦʩʪʝʙʣʦʚʠʭ ʢʫʣʴʪʫʨ 

(ʢʫʢʫʨʫʜʟʠ, ʩʦʥʷʰʥʠʢʫ) ʪʘ ʢʘʧʫʩʪʠ, ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʷʢʦʾ ʜʦʚʦʣʽ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 

 

 
45 

 

ʨʦʟʚʠʥʝʥʘ, ʘ ʩʘʤ ʩʪʨʠʞʝʥʴ ʤʽʩʪʠʪʴ ʙʘʛʘʪʦ ʭʚʦʨʦʙ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʤ ʻ 

ʧʦʚʝʨʭʥʝʚʠʡ ʦʙʨʦʙʽʪʦʢ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʧʦʜʨʽʙʥʝʥʥʷ ʧʽʩʣʷʞʥʠʚʥʠʭ ʨʝʰʪʦʢ 

ʟ ʯʘʩʪʢʦʚʠʤ ʾʭ ʟʘʨʦʙʣʷʥʥʷʤ ʫ ʚʝʨʭʥʽ ʰʘʨʠ. ɼʣʷ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʝʨʝʚʘʞʥʦ ʚʘʞʢʽ ʜʠʩʢʦʚʽ ʙʦʨʦʥʠ ʘʙʦ ʣʫʱʠʣʴʥʠʢʠ. ʏʝʨʝʟ 

ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʫ ʛʣʠʙʠʥʫ ʟʘʨʦʙʣʷʥʥʷ ʧʽʩʣʷʞʥʠʚʥʠʭ ʨʝʰʪʦʢ ʨʦʙʦʯʠʤʠ 

ʦʨʛʘʥʘʤʠ ʚʢʘʟʘʥʠʭ ʟʥʘʨʷʜʴ ʫ ʚʝʨʭʥʴʦʤʫ ʰʘʨʽ ʛʨʫʥʪʫ ʤʦʞʫʪʴ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ 

ʥʝʛʘʪʠʚʥʽ ʧʨʦʷʚʠ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ ʯʝʨʝʟ ʟʥʠʞʝʥʥʷ ʨʦʜʶʯʦʩʪʽ, ʧʦʷʚʫ 

ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʡ ʜʝʛʨʘʜʘʮʽʶ ʛʨʫʥʪʽʚ.ʇʽʩʣʷʞʥʠʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ʧʦʣʽʚ ʽʟ 

ʟʘʣʠʰʢʘʤʠ ʛʨʫʙʦʩʪʝʙʣʦʚʠʭ ʢʫʣʴʪʫʨ ʜʠʩʢʦʚʠʤʠ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʩʣʽʜ 

ʧʨʦʚʦʜʠʪʠ ʚ ʜʚʘ ʩʣʽʜʠ, ʟʜʽʡʩʥʶʶʯʠ ʧʦʚʪʦʨʥʝ ʜʠʩʢʫʚʘʥʥʷ ʯʠ ʣʫʱʝʥʥʷ 

ʧʦʧʝʨʝʢ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʣʽʜʫ. ʇʨʠ ʮʴʦʤʫ ʟʥʘʯʥʦ ʟʨʦʩʪʘʶʪʴ ʝʥʝʨʛʝʪʠʯʥʽ ʪʘ 

ʤʘʪʝʨʽʘʣʴʥʦ-ʛʨʦʰʦʚʽ ʟʘʪʨʘʪʠ, ʘ ʭʦʜʦʚʽ ʩʠʩʪʝʤʠ ʝʥʝʨʛʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ 

ʩʧʨʠʯʠʥʷʶʪʴ ʥʘʜʤʽʨʥʫ ʜʽʶ ʥʘ ˇʨʫʥʪ, ʫʱʽʣʴʥʶʶʯʠ ʡʦʛʦ [1, 2]. 

ɺʽʜʦʤʽ ʪʝʭʥʦʣʦʛʽʾ ʥʫʣʴʦʚʦʛʦ ʯʠ ʤʽʥʽʤʘʣʴʥʦʛʦ ʦʙʨʦʙʽʪʢʽʚ ʛʨʫʥʪʫ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʯʘʩʪʢʦʚʝ ʧʦʜʨʽʙʥʝʥʥʷ ʥʝʟʝʨʥʦʚʦʾ ʯʘʩʪʠʥʠ ʚʨʦʞʘʶ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʟʙʠʨʘʣʴʥʠʭ ʤʘʰʠʥ (ʢʦʤʙʘʡʥʽʚ) ʟ 

ʦʜʥʦʯʘʩʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʾʭ ʥʘ ʧʦʚʝʨʭʥʽ ʧʦʣʷ. ʎʝ ʯʘʩʪʢʦʚʦ ʦʙʣʝʛʰʫʻ ʥʘʩʪʫʧʥʝ 

ʾʭ ʟʘʨʦʙʣʷʥʥʷ ʧʽʜ ʯʘʩ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʚʘʞʢʠʤʠ ʜʠʩʢʦʚʠʤʠ ʙʦʨʦʥʘʤʠ, 

ʣʫʱʠʣʴʥʠʢʘʤʠ ʯʠ ʜʠʩʢʦʚʠʤʠ ʧʣʫʛʘʤʠ. ʅʘ ʪʘʢʠʭ ʧʦʣʷʭ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ 

ʢʫʣʴʪʠʚʘʮʽʶ ʟ ʦʜʥʦʯʘʩʥʠʤ ʙʦʨʦʥʫʚʘʥʥʷʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʘʣʝʞʥʦʾ 

ʩʪʨʫʢʪʫʨʠ ʛʨʫʥʪʫ ʡ ʟʥʠʱʝʥʥʷ ʙʫʨ'ʷʥʽʚ ʘʙʦ ʦʜʨʘʟʫ ʩʽʷʪʠ ʦʟʠʤʽ ʢʫʣʴʪʫʨʠ 

ʩʧʝʮʽʘʣʴʥʠʤʠ ʩʽʚʘʣʢʘʤʠ [3]. 

ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʧʽʩʣʷʞʥʠʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ʧʦʣʽʚ, ʟʘʩʤʽʯʝʥʠʭ 

ʨʝʰʪʢʘʤʠ ʛʨʫʙʦʩʪʝʙʣʦʚʠʭ ʢʫʣʴʪʫʨ ʧʨʦʚʦʜʷʪʴ ʤʘʰʠʥʘʤʠ ʟ ʘʢʪʠʚʥʠʤʠ 

ʥʦʞʝʧʦʜʽʙʥʠʤʠ ʨʦʪʦʨʘʤʠ, ʱʦ ʤʘʶʪʴ ʚʝʨʪʠʢʘʣʴʥʫ ʚʽʩʴ ʦʙʝʨʪʘʥʥʷ. ɺʦʥʠ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʧʦʜʨʽʙʥʝʥʥʷ ʪʘ ʟʘʨʦʙʣʷʥʥʷ ʨʝʰʪʦʢ ʫ 

ʚʝʨʭʥʴʦʤʫ ʰʘʨʽ ʥʘ ʛʣʠʙʠʥʫ ʜʦ 6 ʩʤ. ʇʦʜʘʣʴʰʠʡ ʦʙʨʦʙʽʪʦʢ ʧʝʨʝʜʙʘʯʘʻ 

ʜʠʩʢʫʚʘʥʥʷ ʘʙʦ ʦʨʘʥʢʫ ʥʘ ʛʣʠʙʠʥʫ ʜʦ 25 ʩʤ. ʗʢʱʦ ʦʨʘʥʢʫ ʥʝ ʧʨʦʚʦʜʷʪʴ, ʪʦ 

ʨʘʟ ʥʘ ʪʨʠ-ʧʷʪʴ ʨʦʢʽʚ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʛʣʠʙʦʢʠʡ ʦʙʨʦʙʽʪʦʢ ʛʨʫʥʪʫ 

ʯʠʟʝʣʴʥʠʤʠ ʧʣʫʛʘʤʠ, ʯʠʟʝʣʴʥʠʤʠ ʢʫʣʴʪʠʚʘʪʦʨʘʤʠ ʘʙʦ ʢʫʣʴʪʠʚʘʪʦʨʘʤʠ-

ʧʣʦʩʢʦʨʽʟʘʤʠ [1]. 

ʋ ʚʽʜʦʤʦʤʫ ʩʧʦʩʦʙʽ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ ʛʨʫʙʦʩʪʝʙʣʦʚʠʭ 

ʢʫʣʴʪʫʨ ʧʦʩʣʽʜʦʚʥʦ ʚʠʢʦʥʫʶʪʴʩʷ ʪʘʢʽ ʦʢʨʝʤʽ ʧʨʦʮʝʩʠ ʜʽʾ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ 

ʢʦʤʙʽʥʦʚʘʥʦʾ ʤʘʰʠʥʠ ʥʘ ʨʦʩʣʠʥʥʽ ʨʝʰʪʢʠ ʪʘ ˇʨʫʥʪ: ʧʝʨʝʨʽʟʘʥʥʷ ʜʦʚʛʠʭ ʽ 

ʛʨʫʙʠʭ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ ʟ ʥʘʩʪʫʧʥʠʤ ʾʭ ʨʦʟʧʦʜʽʣʦʤ ʧʦ ʨʷʜʢʘʭ ʟ 

ʧʨʠʢʦʨʝʥʝʚʠʤʠ ʨʝʰʪʢʘʤʠ ʟʽʙʨʘʥʠʭ ʨʦʩʣʠʥ, ʫʱʽʣʴʥʝʥʥʷ, ʧʨʠʪʠʩʢʘʥʥʷ ʜʦ 

ˇʨʫʥʪʫ, ʦʨʽʻʥʪʫʚʘʥʥʷ ʪʘ ʧʦʜʨʽʙʥʝʥʥʷ ʟ ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ ʽʟ ˇʨʫʥʪʦʤ ʪʘ 

ʦʩʪʘʪʦʯʥʝ ʚʠʨʽʚʥʶʚʘʥʥʷ ʽ ʰʣʝʡʬʫʚʘʥʥʷ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ ʘʛʨʦʬʦʥʫ[4]. 

ʁʦʛʦ ʥʝʜʦʣʽʢʘʤʠ ʻ ʥʝʟʥʘʯʥʘ ʛʣʠʙʠʥʘ ʦʙʨʦʙʽʪʢʫ, ʯʝʨʝʟ ʱʦ ʧʦʚʽʪʨʷʥʦ-

ʚʦʜʥʠʡ ʨʝʞʠʤ ʥʠʞʥʽʭ ʰʘʨʽʚ ʛʨʫʥʪʫ ʥʝ ʚʽʜʨʝʛʫʣʴʦʚʘʥʦ; ʧʝʨʝʚʘʞʥʠʡ 

ʦʙʨʦʙʽʪʦʢ ʟ ʧʦʜʨʽʙʥʝʥʥʷʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʟʦʥʽ ʨʷʜʢʽʚ, ʘ ʪʦʤʫ ʤʽʞʨʷʜʜʷ 

ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʦʙʨʦʙʣʝʥʠʤʠ ʽ ʫʱʽʣʴʥʝʥʠʤʠ ʭʦʜʦʚʠʤʠ ʩʠʩʪʝʤʘʤʠ 

ʟʙʠʨʘʣʴʥʠʭ ʤʘʰʠʥ, ʱʦ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʠʭ ʦʧʝʨʘʮʽʡ ʜʣʷ ʾʭ ʦʙʨʦʙʽʪʢʫ; 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁVȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 
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ʷʢʽʩʪʴ ʧʦʜʨʽʙʥʝʥʥʷ ʢʦʨʝʥʝʚʠʱ ʟʽʙʨʘʥʠʭ ʨʦʩʣʠʥ ʻ ʧʦʨʽʚʥʷʥʦ ʥʠʟʴʢʦʶ ʯʝʨʝʟ 

ʥʘʢʦʧʠʯʝʥʥʷ ʧʦʚʝʨʭ ʥʠʭ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ, ʟʛʦʨʥʝʥʠʭ ʟ ʤʽʞʨʷʜʴ; ʛʣʠʙʠʥʘ 

ʦʙʨʦʙʽʪʢʫ ʥʝʨʽʚʥʦʤʽʨʥʘ ʟʘ ʰʠʨʠʥʦʶ ʟʘʭʚʘʪʫ ʤʘʰʠʥʠ; ʧʽʩʣʷʞʥʠʚʥʽ ʨʦʩʣʠʥʥʽ 

ʨʝʰʪʢʠ ʟʘʨʦʙʣʷʶʪʴʩʷ ʚ ˇʨʫʥʪ ʩʤʫʛʘʤʠ, ʱʦ ʨʦʙʠʪʴ ʦʙʨʦʙʣʝʥʠʡ ʘʛʨʦʬʦʥ 

ʥʝʦʜʥʦʨʽʜʥʠʤ. 

ɺʽʜʦʤʠʡ ʪʘʢʦʞ ʩʧʦʩʽʙ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ 

ʛʨʫʙʦʩʪʝʙʣʦʚʠʭ ʢʫʣʴʪʫʨ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʧʦʧʝʨʝʜʥʴʦʤʫ ʧʦʜʨʽʙʥʝʥʥʽ 

ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ-ʩʪʝʙʝʣ, ʷʢʽ ʤʘʶʪʴ ʜʦʚʞʠʥʫ ʧʦʥʘʜ 5 ʩʤ, ʧʽʩʣʷ ʯʦʛʦ ʾʭ 

ʟʘʨʦʙʣʷʶʪʴ, ʨʦʟʧʦʜʽʣʷʶʯʠ ʧʦʰʘʨʦʚʦ ʫ ˇʨʫʥʪʽ ʥʘ ʛʣʠʙʠʥʫ ʧʦʥʘʜ 10 ʩʤ, 

ʢʦʪʢʫʶʪʴ ʦʙʨʦʙʣʝʥʠʡ ˇʨʫʥʪ ʪʘ ʚʠʨʽʚʥʶʶʪʴ ʧʦʚʝʨʭʥʶ ʧʦʣʷ [5]. 

ʁʦʤʫ ʧʨʠʪʘʤʘʥʥʽ ʪʘʢʽ ʞ ʥʝʜʦʣʽʢʠ, ʱʦ ʡ ʫ ʚʠʱʝʥʘʚʝʜʝʥʦʤʫ ʩʧʦʩʦʙʽ.  

ʆʯʝʚʠʜʥʦ, ʱʦ ʚʠʨʽʰʝʥʥʷ ʘʢʪʫʘʣʴʥʦʾ ʧʨʦʙʣʝʤʠ ʧʽʩʣʷʞʥʠʚʥʦʛʦ 

ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ,ʦʩʦʙʣʠʚʦ ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ ʛʨʫʙʦʩʪʝʙʣʦʚʠʭ ʢʫʣʴʪʫʨ, 

ʤʦʞʣʠʚʝ ʟʘʚʜʷʢʠ ʚʠʢʦʥʘʥʥʶ ʢʦʤʙʽʥʦʚʘʥʠʤ ʘʛʨʝʛʘʪʦʤ ʪʘʢʠʭ ʧʦʩʣʽʜʦʚʥʠʭ 

ʧʨʦʮʝʩʽʚ (ʨʠʩ. 1): ʛʣʠʙʦʢʝ ʨʦʟʧʫʰʫʚʘʥʥʷ ʪʘ ʨʫʡʥʫʚʘʥʥʷ ʛʨʫʥʪʫ;ʧʝʨʝʨʽʟʘʥʥʷ, 

ʨʦʟʨʠʚʘʥʥʷ ʧʽʩʣʷʞʥʠʚʥʠʭ ʨʝʰʪʦʢ ʪʘ ʢʦʨʝʥʝʚʠʱ ʛʨʫʙʦʩʪʝʙʣʦʚʠʭ ʢʫʣʴʪʫʨ ʽ 

ʾʭ ʟʘʨʦʙʣʷʥʥʷ ʚ ˇʨʫʥʪ; ʨʦʟʙʠʚʘʥʥʷ ʚʝʣʠʢʠʭ ʛʨʫʜʦʢ ʟʝʤʣʽ ʡ ʦʩʪʘʪʦʯʥʦʛʦ 

ʨʫʡʥʫʚʘʥʥʷ ʾʭ ʟʚôʷʟʢʽʚ ʟ ʢʦʨʝʥʝʚʠʱʘʤʠ ʟʽʙʨʘʥʠʭ ʨʦʩʣʠʥ; ʩʪʚʦʨʝʥʥʷ 

ʜʨʽʙʥʦʛʨʫʜʢʫʚʘʪʦʾ ʩʪʨʫʢʪʫʨʠ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ ʟ ʦʜʥʦʯʘʩʥʠʤ 

ʚʠʨʽʚʥʶʚʘʥʥʷʤ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ ʧʦʣʷ. 

 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʨʝʘʣʽʟʘʮʽʾ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʩʧʦʩʦʙʫ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ. 

 

ʇʝʨʰʠʡ ʧʨʦʮʝʩ ʟʘʙʝʟʧʝʯʫʻ ʛʣʠʙʦʢʝ (200-350 ʤʤ) ʨʦʟʧʫʰʫʚʘʥʥʷ ʡ 

ʢʨʠʰʽʥʥʷ ˇʨʫʥʪʫ, ʫʩʫʥʝʥʥʷ ʥʘʜʤʽʨʥʠʭ ʡʦʛʦ ʫʱʽʣʴʥʝʥʴ ʚʽʜ ʜʽʾ ʭʦʜʦʚʠʭ 

ʩʠʩʪʝʤ ʟʙʠʨʘʣʴʥʠʭ ʤʘʰʠʥ, ʧʨʦʥʠʢʥʝʥʥʷ ʚʦʣʦʛʠ ʫ ʥʠʞʥʽ ʰʘʨʠ ˇʨʫʥʪʫ ʽ ʾʾ 

ʚʠʨʽʚʥʶʚʘʥʥʷ ʚ ʦʙʨʦʙʣʝʥʦʤʫ ʛʦʨʠʟʦʥʪʽ, ʯʘʩʪʢʦʚʝ ʨʫʡʥʫʚʘʥʥʷ ʟʚôʷʟʢʽʚ 

ʢʦʨʝʥʝʚʠʱ ʟʽʙʨʘʥʠʭ ʨʦʩʣʠʥ ʽʟ ˇʨʫʥʪʦʚʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. 

ɼʨʫʛʠʡ ʧʨʦʮʝʩ ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʨʽʟʘʥʥʷ, ʨʦʟʨʠʚʘʥʥʷ ʧʽʩʣʷʞʥʠʚʥʠʭ 

ʨʝʰʪʦʢ ʪʘ ʢʦʨʝʥʝʚʠʱ ʛʨʫʙʦʩʪʝʙʣʦʚʠʭ ʢʫʣʴʪʫʨ, ʧʦʜʨʽʙʥʝʥʥʷ ˇʨʫʥʪʫ ʟ ʾʭ 

ʚʟʘʻʤʥʠʤ ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ ʽ ʯʘʩʪʢʦʚʠʤ ʟʘʨʦʙʣʷʥʥʷʤ ʚ ˇʨʫʥʪ ʥʘ ʛʣʠʙʠʥʫ 120-

200 ʤʤ. 

ʊʨʝʪʽʡ ʧʨʦʮʝʩ ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʙʠʚʘʥʥʷ ʚʝʣʠʢʠʭ ʛʨʫʜʦʢ ʟʝʤʣʽ ʡ 

ʦʩʪʘʪʦʯʥʝ ʨʫʡʥʫʚʘʥʥʷ ʾʭ ʟʚôʷʟʢʽʚ ʟ ʢʦʨʝʥʝʚʠʱʘʤʠ ʥʘʧʝʨʝʜ ʟʽʙʨʘʥʠʭ ʨʦʩʣʠʥ, 
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ʚʟʘʻʤʥʠʡ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʧʦʜʨʽʙʥʝʥʠʭ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ ʽ ʜʨʽʙʥʠʭ 

ʛʨʫʜʦʯʦʢ ʫ ʚʝʨʭʥʴʦʤʫ ʰʘʨʽ ʦʙʨʦʙʣʝʥʦʛʦ ʧʦʣʷ.  

ʏʝʪʚʝʨʪʠʡ ʧʨʦʮʝʩ ʩʪʚʦʨʶʻ ʜʨʽʙʥʦʛʨʫʜʢʫʚʘʪʫ ʩʪʨʫʢʪʫʨʫ ʚʝʨʭʥʴʦʛʦ 

ʰʘʨʫ ˇʨʫʥʪʫ ʟ ʦʜʥʦʯʘʩʥʠʤ ʚʠʨʽʚʥʶʚʘʥʥʷʤ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ ʧʦʣʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʽʩʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʩʧʦʩʦʙʫ ʦʙʨʦʙʽʪʢʫ 

ʛʨʫʥʪʫ ʧʽʜʚʠʱʠʪʴʩʷ ʽʤʦʚʽʨʥʽʩʪʴ ʚʟʘʻʤʥʦʛʦ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ 

ʧʦʜʨʽʙʥʝʥʠʭ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ ʽ ʜʨʽʙʥʠʭ ʛʨʫʜʦʯʦʢ ʫ ʚʝʨʭʥʴʦʤʫ ʰʘʨʽ 

ʦʙʨʦʙʣʝʥʦʛʦ ʧʦʣʷ, ʩʪʚʦʨʷʪʴʩʷ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʤʽʥʝʨʘʣʽʟʘʮʽʾ 

ʦʨʛʘʥʽʯʥʦʾ ʤʘʩʠ ʪʘ ʫʪʚʦʨʝʥʥʷ ʷʢʽʩʥʦʛʦ ʤʫʣʴʯʫʶʯʦʛʦ ʰʘʨʫ ʥʘ ʧʦʚʝʨʭʥʽ 

ˇʨʫʥʪʫ ʟ ʦʜʥʦʯʘʩʥʠʤ ʡʦʛʦ ʚʠʨʽʚʥʶʚʘʥʥʷʤ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ʉʄʋɻʆɺʆɻʆ ʆɹʈʆɹɯʊʂʋ ˆʈʋʅʊʋ ɺ ʉʀʉʊɽʄɯ 

ɿɽʄʃɽʈʆɹʉʊɺɸ 

 

ɻʦʨʽʩʣʘʚʩʴʢʠʡ ɹ.ɺ., ʄʘʨʪʠʰʢʦ ɺ.ʄ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ɺʩʪʫʧ. ʉʫʯʘʩʥʝ ʟʝʤʣʝʨʦʙʩʪʚʦ ʮʝ ʜʦʚʦʣʽ ʩʢʣʘʜʥʠʡ ʽ ʪʨʫʜʦʤʽʩʪʢʠʡ 

ʧʨʦʮʝʩ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʠʩʪʝʤ ʦʙʨʦʙʽʪʢʫ 

ˇʨʫʥʪʫ, ʦʩʥʦʚʥʠʤʠ ʟ ʷʢʠʭ ʻ ʪʨʘʜʠʮʽʡʥʘ, ʤʽʥʽʤʘʣʴʥʘ, ʥʫʣʴʦʚʘ (No-till) ʪʘ 

ʩʤʫʛʦʚʘ (Strip-till) ʩʠʩʪʝʤʠ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ (ʨʠʩ. 1) 
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ʈʠʩ. 1. ʉʠʩʪʝʤʠ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ. 

 

ʊʨʘʜʠʮʽʡʥʘ ʩʠʩʪʝʤʘ ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ ʢʽʣʴʢʘ ʝʪʘʧʽʚ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ: 

ʚʽʜʚʘʣʴʥʫ ʦʨʘʥʢʫ ʧʣʫʛʦʤ ʟ ʦʙʦʨʦʪʦʤ ʧʣʘʩʪʘ, ʙʦʨʦʥʫʚʘʥʥʷ, ʧʝʨʝʜʧʦʩʽʚʥʫ 

ʢʫʣʴʪʠʚʘʮʽʶ ʪʘ ʩʽʚʙʫ. ʊʨʘʜʠʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ 

ʝʥʝʨʛʦʚʠʪʨʘʪʥʠʭ, ʧʦʪʨʝʙʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʥʘʨʷʜʴ, ʪʘʢʠʭ-ʷʢ: ʣʝʤʽʰʥʠʭ, ʚʽʜʚʘʣʴʥʠʭ, ʜʠʩʢʦʚʠʭ 

ʧʣʫʛʽʚ; ʟʫʙʦʚʠʭ ʽ ʧʨʫʞʠʥʥʠʭ ʙʦʨʽʥ; ʧʘʨʦʚʦʛʦ ʢʫʣʴʪʠʚʘʪʦʨʘ; ʩʽʚʘʣʦʢ ʽʟ 

ʜʠʩʢʦʚʠʤʠ ʩʦʰʥʠʢʘʤʠ. 

ʄʽʥʽʤʘʣʴʥʘ ʩʠʩʪʝʤʘ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʚʝʜʝʥʥʷ ʪʘʢʠʭ ʦʧʝʨʘʮʽʡ, ʷʢ 

ʛʣʠʙʦʢʝ ʨʦʟʧʫʰʫʚʘʥʥʷ ʙʝʟ ʦʙʝʨʪʘʥʥʷ ʧʣʘʩʪʘ, ʢʫʣʴʪʠʚʘʮʽʶ ʪʘ ʧʦʩʽʚ. ʎʝ 

ʟʥʘʯʥʦ ʤʝʥʰ ʝʥʝʨʛʦʚʠʪʨʘʪʥʘ ʪʝʭʥʦʣʦʛʽʷ ʽ ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʥʰʦʾ 

ʢʽʣʴʢʦʩʪʽ ʟʥʘʨʷʜʴ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʪʘʢʠʭ-ʷʢ: 

ʯʠʟʝʣʴʥʠʡ ʧʣʫʛ, ʯʠʟʝʣʴʥʠʡ ʢʫʣʴʪʠʚʘʪʦʨ, ʛʣʠʙʦʢʦʨʦʟʧʫʰʫʚʘʯ, ʧʣʦʩʢʦʨʽʟ, 

ʱʽʣʠʥʦʫʪʚʦʨʶʚʘʯ; ʚʘʞʢʠʡ ʢʫʣʴʪʠʚʘʪʦʨ ʜʠʩʢʘʪʦʨ; ʩʽʚʘʣʢʠ ʟ ʣʘʧʦʚʠʤʠ 

ʩʦʰʥʠʢʘʤʠ. 

ʅʫʣʴʦʚʘ (No-till) ʪʝʭʥʦʣʦʛʽʷ ʷʚʣʷʻ ʩʦʙʦʶ ʧʨʦʚʝʜʝʥʥʷ ʧʨʷʤʦʛʦ ʧʦʩʽʚʫ 

ʟʘ ʦʜʠʥ ʧʨʦʭʽʜ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʝʨʥʴʦʚʦʾ ʩʽʚʘʣʢʠ ʟ ʘʥʢʝʨʥʠʤʠ ʩʦʰʥʠʢʘʤʠ, 

ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʰʠʭ ʟʥʘʨʷʜʴ, ʤʦʞʣʠʚʠʡ ʚʘʨʽʘʥʪ ʦʜʥʦʯʘʩʥʦʛʦ ʚʥʝʩʝʥʥʷ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ.  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʊʝʭʥʦʣʦʛʽʷ ʩʤʫʛʦʚʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ, 

ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʫʣʴʦʚʦʛʦ, ʧʝʨʝʜʙʘʯʘʻ ʬʦʨʤʫʚʘʥʥʷ ʩʤʫʛ, ʥʘ ʷʢʠʭ 

ʟʜʽʡʩʥʶʚʘʪʠʤʫʪʴ ʧʦʜʘʣʴʰʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʧʽʜ ʩʽʚʙʫ. ɿ ʧʦʛʣʷʜʫ 

ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ, ʪʝʭʥʦʣʦʛʽʷ Strip-till ʝʬʝʢʪʠʚʥʽʰʘ ʧʦʨʽʚʥʷʥʦ ʟ 

ʪʝʭʥʦʣʦʛʽʻʶ No-till ʟʘ ʨʘʭʫʥʦʢ ʜʦʜʘʪʢʦʚʠʭ ʦʧʝʨʘʮʽʡ, ʷʢʽ ʧʨʦʚʦʜʷʪʴ ʚ 

ʦʙʨʦʙʣʶʚʘʥʠʭ ʩʤʫʛʘʭ, ʱʦ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʚʨʦʞʘʡʥʦʩʪʽ ʥʘ 25% ʽ 

ʝʢʦʥʦʤʽʾ ʢʦʰʪʽʚ ʪʘ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʜʦ 50% [2]. ɼʣʷ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ 
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ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʧʨʠʯʽʧʥʽ ʘʙʦ ʥʘʯʽʧʥʽ ʢʫʣʴʪʠʚʘʪʦʨʠ [3]. ʅʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʪʝʭʥʦʣʦʛʽʷ ʩʤʫʛʦʚʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ Strip-Till ʤʽʩʪʠʪʴ 

ʫ ʩʦʙʽ ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ, ʽ ʚʞʝ ʘʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʧʝʨʝʜʦʚʠʭ 

ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʉʐɸ, ʂʘʥʘʜʠ, ɸʨʛʝʥʪʠʥʠ, ʅʽʤʝʯʯʠʥʠ ʪʘ ʽʥʰʠʭ ʢʨʘʾʥ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʷ Strip-Till ʤʦʞʥʘ ʨʦʟʚ'ʷʟʘʪʠ ʧʨʦʙʣʝʤ, ʪʘʢʽ ʧʨʦʙʣʝʤʠ, 

ʷʢ ʥʘʷʚʥʽʩʪʴ ʢʦʨʦʪʢʦʛʦ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʙʫʨ'ʷʥʽʚ, ʘ 

ʪʘʢʦʞ ʥʠʟʴʢʫ ʚʨʦʞʘʡʥʽʩʪʴ. ʏʘʩʪʽʰʝ ʪʝʭʥʦʣʦʛʽʷ ʩʤʫʛʦʚʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʮʠʭ ʢʨʘʾʥʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥ ̔ʢʫʢʫʨʫʜʟʠ. 

 
ʈʠʩ. 2. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ Strip-till . 

 

ʉʫʪʴ ʪʝʭʥʦʣʦʛʽʾ Strip-till ʧʦʣʷʛʘʻ ʫ ʦʙʨʦʙʽʪʢʫ ̌ ʨʫʥʪʫ, ʫʜʦʙʨʝʥʥʷ ʽ ʩʽʚʙʠ 

ʦʩʥʦʚʥʦʾ ʢʫʣʴʪʫʨʘ ʫ ʩʤʫʛʠ, ʘ ʧʨʦʩʪʽʨ ʤʽʞ ʩʤʫʛʘʤʠ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʝʦʙʨʦʙʣʝʥʠʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʙʝʨʝʛʪʠ ʚʦʣʦʛʫ, ʟʤʝʥʰʠʪʠ ʝʨʦʟʽʶ, ʚʠʪʨʘʪʠ ʥʘ 

ʧʘʣʠʚʦ ʡ ʟʘʪʨʘʪʠ ʥʘ ʪʝʭʥʽʢʫ. ʆʩʦʙʣʠʚʫ ʨʦʣʴ ʚ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʣʘʥʮʶʛʫ Strip-

till ʚʽʜʽʛʨʘʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʤʘʰʠʥʠ  ̔ ʧʨʠʩʪʨʦʾ. 

ʅʘʷʚʥʽʩʪʴ ʥʘ ʤʘʰʠʥʦ-ʪʨʘʢʪʦʨʥʠʭ ʘʛʨʝʛʘʪʘʭ ʥʘʚʽʛʘʮʽʡʥʠʭ ʽ ʜʦʧʦʤʽʞʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʜʦʟʚʦʣʷʻ ʪʦʯʥʦ ʧʨʦʚʦʜʠʪʠ ʚʠʩʽʚ ʽ ʧʦʜʘʣʴʰʠʡ ʜʦʛʣʷʜ ʟʘ 

ʢʫʣʴʪʫʨʘʤʠ. 

ʇʽʜ ʯʘʩ ʩʪʨʽʯʢʦʚʦʛʦ ʨʦʟʧʫʰʫʚʘʥʥʷ ʧʨʠʙʣʠʟʥʦ ʜʚʽ ʪʨʝʪʠʥʠ ʚʩʴʦʛʦ ʧʦʣʷ 

ʟʘʣʠʰʘʻʪʴʩʷ ʙʝʟ ʟʤʽʥ. ʊʘʢʘ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʥʘ 

ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʫ 2ï3 ʨʘʟʠ [4]. ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʧʽʜ ʧʨʦʩʘʧʥʽ 

ʢʫʣʴʪʫʨʠ (ʢʫʢʫʨʫʜʟʫ, ʩʦʥʷʰʥʠʢ, ʙʫʨʷʢ), ʘ ʪʘʢʦʞ ʧʽʜ ʨʽʧʘʢ ʽ ʩʦʶ. ɺʘʞʣʠʚʦʶ 

ʧʝʨʝʚʘʛʦʶ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʻ ʪʝ, ʱʦ ʨʘʟʦʤ ʟ ʨʦʟʧʫʰʫʚʘʥʥʷʤ, ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ 

ʦʜʥʦʯʘʩʥʦʛʦ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʨʽʟʥʠʭ) ʥʘ ʛʣʠʙʠʥʫ 12ï30 ʩʤ ʥʘ 

ʜʚʦʭ ʨʽʚʥʷʭ: ʧʝʨʰʠʡ ʨʽʚʝʥʴ ʜʦʩʷʛʥʝʥʥʷ ʨʦʩʣʠʥʦʶ ʯʝʨʝʟ 15, ʘ ʜʨʫʛʠʡ ï ʯʝʨʝʟ 

45 ʜʥʽʚ ʨʦʩʪʫ . ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʨʦʩʣʠʥʘ ʦʪʨʠʤʫʻ ʧʽʜʞʠʚʣʝʥʥʷ ʚ ʦʩʦʙʣʠʚʦ 

ʥʝʦʙʭʽʜʥʽ ʝʪʘʧʠ: ʧʝʨʽʦʜ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʫ ʽ ʬʦʨʤʫʚʘʥʥʷ ʫʨʦʞʘʶ. ʗʢ ʨʝʟʫʣʴʪʘʪ 

ï ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʦʪʫʞʥʘ ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʪʘ ʟʜʘʪʥʽʩʪʴ ʜʦ ʢʨʘʱʦʛʦ 

ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʦ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʧʝʨʝʚʘʛʠ. ʉʤʫʛʦʚʠʡ ʦʙʨʦʙʽʪʦʢ ʜʦʟʚʦʣʷʻ ʞʠʚʠʣʴʥʠʤ 

ʨʝʯʦʚʠʥʘʤ ˇʨʫʥʪʫ ʢʨʘʱʝ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʧʦʪʨʝʙ ʨʦʩʣʠʥ, ʥʝ ʢʦʥʪʘʢʪʫʶʯʽ ʟ 

ˇʨʫʥʪʦʤ ʤʽʞ ʨʷʜʘʤʠ. ʂʨʽʤ ʪʦʛʦ, ʢʦʣʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʜʢ ̔ʜʦʙʨʠʚʘ, ʚʦʥʠ 
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ʙʫʜʫʪʴ ʚʥʝʩʝʥ ̔ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʨʷʜʢʠ, ʟʤʝʥʰʫʶʯʠ ʚʠʪʨʘʪʫ ʜʦʙʨʠʚ. 

ɺʘʞʣʠʚʦʶ ʧʝʨʝʚʘʛʦʶ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʻ ʪʝ, ʱʦ ʽʟ ʜʦʛʣʷʜʦʤ ʟʘ ʨʦʩʣʠʥʘʤʠ 

ʦʜʥʦʯʘʩʥʦ ʤʦʞʥʘ ʚʥʦʩʠʪʠ ʜʦʙʨʠʚʘ ʥʘ ʛʣʠʙʠʥʫ 20ï30 ʩʤ. ɿʘʚʜʷʢʠ ʪʘʢʽʡ 

ʘʛʨʦʥʦʤʽʯʥʽʡ ʦʧʝʨʘʮʽʾ ʨʦʩʣʠʥʘ ʤʦʞʝ ʦʜʝʨʞʫʚʘʪʠ ʧʽʜʞʠʚʣʝʥʥʷ ʫ ʧʝʨʽʦʜ 

ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʫ.  

ʆʜʥʽʻʶ ʟ ʧʝʨʝʚʘʛ ʪʝʭʥʦʣʦʛʽʾ Strip-till  ʻ ʝʬʝʢʪ ʰʚʠʜʢʦʛʦ ʧʨʦʛʨʽʚʘʥʥʷ 

ˇʨʫʥʪʫ. ʁʦʛʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʦʙʨʦʙʣʝʥʽʡ ʩʤʫʞʮʽ ʟʘʚʞʜʠ ʚʠʱʘ ʥʘ 1-3 ÁC 

ʧʦʨʽʚʥʷʥʦ ʟ ˇʨʫʥʪʦʤ, ʚʢʨʠʪʠʤ ʧʦʞʥʠʚʥʠʤʠ ʨʝʰʪʢʘʤʠ - ʱʦ ʻ ʚʘʞʣʠʚʠʤ 

ʬʘʢʪʦʨʦʤ ʜʣʷ ʰʚʠʜʰʦʛʦ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ. ʇʦʨʽʚʥʷʥʦ ʟ ʪʝʭʥʦʣʦʛʽʻʶ No-

till ʪʘʢʝ ʧʨʦʛʨʽʚʘʥʥʷ ʩʪʚʦʨʶʻ ʚʝʣʠʢʫ ʧʝʨʝʚʘʛʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʚʠʪʢʫ 

ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʥʘ ʨʘʥʥʽʡ ʩʪʘʜʽʾ ʚʝʛʝʪʘʮʽʾ.  

Strip-till  ʧʽʜʚʠʱʫʻ ʚʤʽʩʪ ʚʦʣʦʛʠ ʚ ˇʨʫʥʪʽ ʰʣʷʭʦʤ ʦʙʤʝʞʝʥʥʷ ʾʾ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʽʥʬʽʣʴʪʨʘʮʽʾ ʧʽʜ ʯʘʩ ʦʧʘʜʽʚ. ɼʣʷ ʫʢʨʘʾʥʩʴʢʠʭ 

ʬʝʨʤʝʨʽʚ ʟʙʽʣʴʰʝʥʥʷ ʚʦʣʦʛʠ ʚ ˇʨʫʥʪʽ ʧʨʠʨʽʚʥʶʻʪʴʩʷ ʜʦ ʧʽʜʚʠʱʝʥʥʷ, ʘ 

ʽʥʢʦʣʠ ʡ ʜʦ ʚʠʞʠʚʘʥʥʷ ʚʨʦʞʘʶ. 

ɽʢʦʥʦʤʽʯʥʽ ʧʝʨʝʚʘʛʠ.  ʉʢʦʨʦʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʝʨʝʜʧʦʩʽʚʥʠʭ ʧʨʦʭʦʜʽʚ 

ʜʦ 1 ʘʙʦ 2. ɿʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʝʥʝʨʛʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ. ɿʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪʠ 

ʧʘʣʴʥʦʛʦ ʜʦ 70% ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʦʩʢʽʣʴʢʠ 

ʨʦʟʧʫʰʫʻʪʴʩʷ ʥʝ ʙʽʣʴʰʝ ʷʢ 30% ʧʣʦʱʽ [5]. (ʚʠʨʦʱʫʚʘʥʥʷ ʧʨʦʩʘʧʥʠʭ 

ʢʫʣʴʪʫʨ). ɿʤʝʥʰʝʥʥʷ ʜʦ 30% ʢʽʣʴʢʦʩʪʽ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʟʘ ʨʘʭʫʥʦʢ ʙʽʣʴʰ 

ʪʦʯʥʦʛʦ ʽ ʙʣʠʞʯʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʜʦ ʢʦʨʝʥʷ. ʉʢʦʨʦʯʝʥʥʷ ʪʨʫʜʦʚʠʭ ʟʘʪʨʘʪ ʪʘ 

ʧʦʜʦʚʞʝʥʥʷ ʩʪʨʦʢʫ ʩʣʫʞʙʠ ʪʝʭʥʽʢʠ. 

ɺʠʩʥʦʚʢʠ. ɺ ʋʢʨʘʾʥʽ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʽ ʩʠʩʪʝʤʠ ʦʙʨʦʙʽʪʢʫ 

ˇʨʫʥʪʫ, ʽ ʢʦʞʥʘ ʟ ʥʠʭ ʤʘʻ ʩʚʦʾ ʩʠʣʴʥʽ ʽ ʩʣʘʙʢʽ ʩʪʦʨʦʥʠ. ʊʝʭʥʦʣʦʛʽʷ Strip-till  

ʧʦʻʜʥʫʻ ʧʝʨʝʚʘʛʠ ʢʦʞʥʦʾ ʟ ʩʠʩʪʝʤ ʽ ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʜʣʷ 

ʚʠʨʦʱʫʚʘʥʥʷ ʧʨʦʩʘʧʥʠʭ ʢʫʣʴʪʫʨ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʇʈʆʎɽʉʋ ʌʆʈʄʋɺɸʅʅʗ ʅɸʉɯʅʅɭɺʆɰ 

ɹʆʈʆɿʅʀ ʂʃʀʅʆʇʆɼɯɹʅʀʄ ɼʀʉʂʆʄ 

 

ɺʦʣʦʭʘ ʄ.ʇ., ɺʦʨʦʙʡʦʚ ʆ.ʄ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

"ʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ" 
 
ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʗʢʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʩʽʚʙʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʧʨʠʜʽʣʷʻʪʴʩʷ ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ, 

ʦʩʢʽʣʴʢʠ ʚʽʜ ʥʝʾ ʟʘʣʝʞʠʪʴ ʩʭʦʞʽʩʪʴ ʚʠʩʽʷʥʦʛʦ ʥʘʩʽʥʥʷ, ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ 

ʜʦʛʣʷʜʫ ʟʘ ʧʦʩʽʚʘʤʠ, ʘ ʛʦʣʦʚʥʝ, ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ - ʫʨʦʞʘʡʥʽʩʪʴ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ 

ʧʨʦʨʦʩʪʘʥʥʷ, ʥʘʩʽʥʥʷ ʩʣʽʜ ʫʢʣʘʜʘʪʠ ʚ ʙʦʨʦʟʥʫ ʟ ʫʱʽʣʴʥʝʥʠʤ ʜʥʦʤ ʽ ʟʘʩʠʧʘʪʠ 

ʧʫʭʢʠʤ ˇʨʫʥʪʦʤ. ʋʱʽʣʴʥʝʥʥʷ ʜʥʘ ʙʦʨʦʟʥʠ ʟʫʤʦʚʣʶʻ ʧʨʠʧʣʠʚ ʚʦʣʦʛʠ ʪʘ 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʜʦ ʥʘʩʽʥʥʷ ʟʥʠʟʫ, ʱʦ ʧʽʜʚʠʱʫʻ ʡʦʛʦ ʧʨʦʨʦʩʪʘʥʥʷ ʪʘ 

ʩʭʦʞʽʩʪʴ, ʘ ʧʫʭʢʠʡ ʚʝʨʭʥʽʡ ʰʘʨ ʥʘʜ ʥʘʩʽʥʥʷʤ ʫ ʙʦʨʦʟʥʽ ʟʘʧʦʙʽʛʘʻ 

ʚʠʧʘʨʦʚʫʚʘʥʥʶ ʽ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʫʧ ʧʦʚʽʪʨʷ ʜʦ ʧʘʨʦʩʪʢʽʚ, ʱʦ ʪʘʢʦʞ 

ʩʧʨʠʷʪʣʠʚʦ ʚʧʣʠʚʘʻ ʥʘ ʾʭʥʽʡ ʨʽʩʪ ʪʘ ʨʦʟʚʠʪʦʢ [1, 2]. 

ʅʘʪʦʤʽʩʪʴ ʟʘ ʫʤʦʚʠ ʧʨʷʤʦʾ ʩʽʚʙʠ ʧʨʠ ʥʫʣʴʦʚʦʤʫ ʦʙʨʦʙʽʪʢʫ ʛʨʫʥʪʫ, 

ʢʦʣʠ ʧʦʞʥʠʚʥʽ ʨʝʰʪʢʠ ʟʘʣʠʰʘʶʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ, ʷʢ ʜʠʩʢʦʚʽ, ʪʘʢ ʽ ʘʥʢʝʨʥʽ 

ʩʦʰʥʠʢʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʚʠʨʽʟʘʶʯʠ ʛʨʫʥʪ, ʥʝ ʟʜʘʪʥʽ ʬʦʨʤʫʚʘʪʠ ʧʦʩʽʚʥʫ 

ʙʦʨʦʟʥʫ ʥʘʣʝʞʥʦʾ ʷʢʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ, ʩʪʚʦʨʝʥʝ ʥʠʤʠ ʥʘʩʽʥʥʻʚʝ ʣʦʞʝ ʥʝ ʤʘʻ 

ʜʦʩʪʘʪʥʴʦʾ ʱʽʣʴʥʦʩʪʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʯʝʨʝʟ ʦʩʠʧʘʥʥʷ ˇʨʫʥʪʫ. ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ 

ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʥʘʩʽʥʥʻʚʦʾ ʙʦʨʦʟʥʠ ʰʣʷʭʦʤ ʫʱʽʣʴʥʝʥʥʷ 

ˇʨʫʥʪʫ ʢʣʠʥʦʧʦʜʽʙʥʠʤ ʜʠʩʢʦʤ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʗʢʽʩʪʴ ʧʨʦʮʝʩʫ ʩʽʚʙʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʭʥʽʯʥʦʾ ʜʦʩʢʦʥʘʣʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʟʥʘʨʷʜʜʷ. ɿʘʟʚʠʯʘʡ 

ʮʝʡ ʧʨʦʮʝʩ ʚʠʢʦʥʫʶʪʴ ʨʦʙʦʯʽ ʦʨʛʘʥʠ ʩʽʚʘʣʦʢ-ʩʦʰʥʠʢʽʚ. ɺʽʪʯʠʟʥʷʥʠʤʠ ʪʘ 

ʟʘʨʫʙʽʞʥʠʤʠ ʚʯʝʥʠʤʠ ʜʦʚʝʜʝʥʦ, ʱʦ ʧʨʦʮʝʩ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʚʢʣʶʯʘʻ 

ʜʝʢʽʣʴʢʘ ʦʧʝʨʘʮʽʡ [3, 4]:  

- ʬʦʨʤʫʚʘʥʥʷ ʙʦʨʦʟʥʠ ʥʝʦʙʭʽʜʥʦʾ ʛʣʠʙʠʥʠ ʽ ʰʠʨʠʥʠ ʟ ʫʱʽʣʴʥʝʥʠʤ 

ʜʥʦʤ; 

- ʩʧʨʷʤʫʚʘʥʥʷ ʥʘʩʽʥʥʷ ʥʘ ʫʱʽʣʴʥʝʥʝ ʜʥʦ ʙʦʨʦʟʥʠ;  

- ʙʝʟʣʘʜʥʝ ʦʩʠʧʘʥʥʷ ˇʨʫʥʪʫ ʟʽ ʩʪʽʥʦʢ ʙʦʨʦʟʥʠ ʽ ʯʘʩʪʢʦʚʝ ʟʘʢʨʠʪʪʷ 

ʥʘʩʽʥʥʷ; 
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- ʜʦʜʘʪʢʦʚʝ ʧʨʠʢʦʯʫʚʘʥʥʷ ˇʨʫʥʪʫ ʚ ʟʦʥʽ ʦʩʽ ʨʷʜʢʘ ʽ ʡʦʛʦ ʫʱʽʣʴʥʝʥʥʷ.  

ɿʘ ʜʘʥʠʤʠ ʉʘʣʦ ʪʘ ʽʥ. (2024), ʥʘʩʽʥʥʷ, ʷʢʝ ʧʘʜʘʻ ʥʘ ʜʥʦ ʥʘʩʽʥʥʻʚʦʾ 

ʙʦʨʦʟʥʠ ʟ ʧʝʚʥʦʶ ʰʚʠʜʢʽʩʪʶ ʧʽʩʣʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʦʣʴʦʪʫ, ʥʝ ʟʘʣʠʰʘʻʪʴʩʷ 

ʥʝʨʫʭʦʤʠʤ ʫ ʪʦʯʮʽ ʢʦʥʪʘʢʪʫ ʟ ʜʥʦʤ ʙʦʨʦʟʥʠ, ʘ ʚʽʜʩʢʘʢʫʻ ʢʽʣʴʢʘ ʨʘʟʽʚ ʥʘ 

ʨʽʟʥʫ ʚʠʩʦʪʫ, ʧʝʨʰ ʥʽʞ ʟʘʣʠʰʠʪʠʩʷ ʥʝʨʫʭʦʤʠʤ, ʟʘʬʽʢʩʦʚʘʥʠʤ ˇʨʫʥʪʦʤ. ʇʽʜ 

ʯʘʩ ʥʘʩʪʫʧʥʦʛʦ ʧʘʜʽʥʥʷ ʚʥʠʟ, ʧʽʩʣʷ ʚʽʜʩʢʦʢʫ ʚʽʜ ʜʥʘ ʙʦʨʦʟʥʠ, ʥʘʩʽʥʥʷ ʚ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʦʪʨʘʧʣʷʻ ʥʘ ʰʘʨ ˇʨʫʥʪʫ ʧʝʚʥʦʾ ʪʦʚʱʠʥʠ, ʱʦ ʚʢʨʠʚ ʜʥʦ 

ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʩʠʧʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ ʥʘʩʽʥʥʷ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʫ ʩʪʚʦʨʝʥʽʡ 

ʩʦʰʥʠʢʦʤ ʙʦʨʦʟʥʽ ʥʘ ʨʽʟʥʽʡ ʛʣʠʙʠʥʽ [4]. ʂʨʽʤ ʪʦʛʦ, "ʛʘʣʦʧʫʚʘʥʥʷ" ʥʘʩʽʥʥʷ 

ʧʦʛʽʨʰʫʻ ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʡʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʚʟʜʦʚʞ ʨʷʜʢʘ [5]. 

ʌʦʨʤʫʣʶʚʘʥʥʷ ʮʽʣʝʡ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʭʽʜʥʠʭ 

ʜʘʥʠʭ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʟʘ ʫʤʦʚʠ 

ʬʦʨʤʫʚʘʥʥʷ ʥʘʩʽʥʥʻʚʦʾ ʙʦʨʦʟʥʠ ʢʣʠʥʦʧʦʜʽʙʥʠʤ ʜʠʩʢʦʤ.  

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ. ɺʨʘʭʦʚʫʶʯʠ ʥʝʜʦʣʽʢʠ ʜʠʩʢʦʚʠʭ ʪʘ ʘʥʢʝʨʥʠʭ 

ʩʦʰʥʠʢʽʚ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʫʜʦʩʢʦʥʘʣʝʥʘ ʪʝʭʥʦʣʦʛʽʶ ʧʦʩʽʚʫ, ʟʘ ʷʢʦʾ 

ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʛʣʠʙʠʥʠ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ ʧʽʜʚʠʱʫʻʪʴʩʷ ʰʣʷʭʦʤ 

ʚʠʢʣʶʯʝʥʥʷ ʦʩʠʧʘʥʥʷ ˇʨʫʥʪʫ ʟʽ ʩʪʽʥʦʢ ʥʘ ʜʥʦ ʙʦʨʦʟʥʠ, ʪʦʙʪʦ ʥʘ ʧʦʩʽʚʥʝ 

ʣʦʞʝ. ʇʨʠ ʮʴʦʤʫ ʚ ʷʢʦʩʪʽ ʙʦʨʦʟʥʦʫʪʚʦʨʶʶʯʦʛʦ ʟʥʘʨʷʜʜʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʢʣʠʥʦʧʦʜʽʙʥʠʡ ʜʠʩʢ. 

ɼʠʩʢ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʮʠʣʽʥʜʨʠʯʥʦʾ ʯʘʩʪʠʥʠ ʨʘʜʽʫʩʦʤ r1 ̔  ʰʠʨʠʥʦʶ b1 ʪʘ 

ʢʦʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ʟ ʢʫʪʦʤ ʢʦʥʫʩʥʦʩʪʽ Ŭ, ʚʠʩʦʪʦʶ hk ʽ ʰʠʨʠʥʦʶ b0, ʪʦʙʪʦ ʚ 

ʨʘʜʽʘʣʴʥʦʤʫ ʧʝʨʝʨʽʟʽ ʜʠʩʢ ʤʘʻ ʬʦʨʤʫ ʨʽʚʥʦʙʽʯʥʦʾ ʪʨʘʧʝʮʽʾ ʥʘ ʧʝʨʠʬʝʨʽʾ 

(ʨʠʩ. 1). 

  
ʈʠʩ. 1. ʉʭʝʤʘ ʚʟʘʻʤʦʜʽʾ ʜʠʩʢʘ ʟ ˇʨʫʥʪʦʤ 

 

ʇʝʨʝʢʦʯʫʶʯʠʩʴ ʥʘ ʧʝʚʥʽʡ ʛʣʠʙʠʥʽ h0 å hk ʧʽʜ ʜʽʻʶ ʪʷʛʦʚʦʾ ʩʠʣʠ P ʽ 

ʟʘʛʣʠʙʣʶʶʯʠʩʴ ʧʽʜ ʜʽʻʶ ʚʝʨʪʠʢʘʣʴʥʦʾ ʩʠʣʠ G, ʜʠʩʢ ʫʱʽʣʴʥʶʻ ˇʨʫʥʪ, ʷʢ 

ʢʦʪʦʢ, ʽ ʬʦʨʤʫʻ ʙʦʨʦʟʥʫ ʜʣʷ ʥʘʩʽʥʥʷ ʛʣʠʙʠʥʦʶ h0. ʋ ʧʨʠʡʥʷʪʽʡ ʩʠʩʪʝʤʽ 

ʢʦʦʨʜʠʥʘʪ xOy ʥʘ ʜʠʩʢ ʜʽʻ ʨʝʘʢʮʽʷ R ʟ ʙʦʢʫ ˇʨʫʥʪʫ (ʨʠʩ. 2). 
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ʈʠʩ. 2. ʉʭʝʤʘ ʩʠʣ, ʱʦ ʜʽʶʪʴ ʥʘ ʮʠʣʽʥʜʨʠʯʥʫ ʯʘʩʪʠʥʫ ʜʠʩʢʘ. 

 

ʇʨʦʝʢʮʽʾ R ʥʘ ʢʦʦʨʜʠʥʘʪʥʽ ʦʩʽ Ox, Oy: 

 

Rx = R1x + 2R2x        (1) 

Ry = R1y + 2R2y,       (2) 

ʜʝ: R1x, R1y ï ʩʢʣʘʜʦʚʽ ʨʝʘʢʮʽʾ ʮʠʣʽʥʜʨʠʯʥʦʾ ʯʘʩʪʠʥʠ; 

R2x, R2y ï ʢʦʥʽʯʥʦʾ ʯʘʩʪʠʥʠ. 

ɺʠʨʘʟʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʝʘʢʮʽʡ R1x, R1y ʚʽʜʦʤʽ ʟ ʢʣʘʩʠʯʥʦʾ ʪʝʦʨʽʾ 

ʨʦʟʨʘʭʫʥʢʫ ʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʢʦʪʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʤʘʰʠʥ: 

R1x  = qh0
2b1/2       (3) 

R1y  = 2qb1(2r1)
1/2 h0

3/2/3,       (4) 

ʜʝ q ï ʢʦʝʬʽʮʽʻʥʪ ʦʙ'ʻʤʥʦʛʦ ʩʪʠʩʥʝʥʥʷ ˇʨʫʥʪʫ, ʅ/ʤ3. 

ɺʝʨʪʠʢʘʣʴʥʘ ʩʢʣʘʜʦʚʘ ʚʽʜʛʫʢʫ ˇʨʫʥʪʫ R1y ʥʘʙʣʠʞʝʥʦ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʨʦʟʚ'ʷʟʫʚʘʥʥʤ̫ ʽʥʪʝʛʨʘʣʘ: 

Ὑ  ήὬὦὨὼȟ                                                  υ 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʢʫʪ ʤʽʞ ʚʝʢʪʦʨʘʤʠ ʩʠʣʠ R1y ̔  R1 ʜʦʩʠʪʴ ʤʘʣʠʡ, ʜʣʷ 

ʧʨʘʢʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʤʦʞʥʘ ʟ ʜʦʩʪʘʪʥʴʦʶ ʪʦʯʥʽʩʪʶ ʧʨʠʡʥʷʪʠ R1y å R1, 

ʘʥʘʣʦʛʽʯʥʦ ʜʦ R2y å R2. 

ʂʨʽʤ ʥʦʨʤʘʣʴʥʦʾ ʨʝʘʢʮʽʾ N, ʥʘ ʢʦʥʽʯʥʫ ʯʘʩʪʠʥʫ ʜʠʩʢʘ ʪʘʢʦʞ ʜʽʻ ʩʠʣʘ 

ʪʝʨʪʷ Fʊ (ʨʠʩ. 3), ʪʦʤʫ ʩʫʤʘʨʥʘ ʨʝʘʢʮʽʷ R2 ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ 

R2 = NtgűcosŬ+NsinŬ = Nsin(Ŭ+ ű)/cosű     (6) 

ʜʝ ű ï ʢʫʪ ʪʝʨʪʷ ˇʨʫʥʪʫ ʧʦ ʜʠʩʢʫ. 
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ʈʠʩ. 3. ʉʭʝʤʘ ʩʠʣ, ʜʽʶʯʠʭ ʥʘ ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʫ ʯʘʩʪʠʥʫ ʜʠʩʢʘ. 

 

ʇʨʝʜʩʪʘʚʠʤʦ ʢʦʥʽʯʥʫ ʯʘʩʪʠʥʫ ʜʠʩʢʘ ʥʝʩʢʽʥʯʝʥʥʦ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʜʠʩʢʽʚ ʰʠʨʠʥʦʶ db, ʢʦʞʝʥ ʟ ʷʢʠʭ ʧʽʜʜʘʻʪʴʩʷ ʝʣʝʤʝʥʪʘʨʥʽʡ 

ʥʦʨʤʘʣʴʥʽʡ ʨʝʘʢʮʽʾ, ʥʘʚʝʜʝʥʽʡ ʚʠʱʝ ʫ ʚʠʨʘʟʽ (4). ʊʦʜʽ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ (4) ʽ (5), 

ʝʣʝʤʝʥʪʘʨʥʘ ʨʝʘʢʮʽʷ dR2 ʜʽʻ ʥʘ ʝʣʝʤʝʥʪ db h ʠʨʠʥʠ ʢʦʥʽʯʥʦʾ ʯʘʩʪʠʥʠ: 

dR2 = 2qb(2r)
1/2 h 3/2sin(Ŭ + ű)/3cosű,     (7) 

ʜʝ      h = b/tgŬ; r = r1 - h0 + b/tgŬ          (8) 

ɯʥʪʝʛʨʫʶʯʠ ʚʠʨʘʟ (7) ʪʘ ʚʠʨʘʟ (8), ʷʢʠʡ ʦʜʝʨʞʘʥʦ ʟ (3): 

dR2x = qh
2 dbsin(Ŭ + ű)/2cosű,    (9) 

ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ R2 ʡ R2x. 

ɺʠʩʥʦʚʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʪʨʠʤʘʥʦ ʚʠʭʽʜʥʽ ʜʘʥʽ 

ʜʣʷ ʨʦʟʨʦʙʢʠ ʤʦʜʝʣʽ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʥʘʩʽʥʥʻʚʦʾ ʙʦʨʦʟʥʠ 

ʢʣʠʥʦʧʦʜʽʙʥʠʤ ʜʠʩʢʦʤ ʫ ʚʠʛʣʷʜʽ ʨʝʘʢʮʽʾ ˇʨʫʥʪʫ ʥʘ ʨʦʙʦʯʽ ʧʦʚʝʨʭʥʽ. 

ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚ'ʷʟʘʥʽ ʟ ʢʦʥʢʨʝʪʥʠʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ ʧʘʨʘʤʝʪʨʽʚ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʩʽʚʙʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ˇʨʫʥʪʦʚʠʭ ʫʤʦʚ ʪʘ ʨʦʟʤʽʨʥʦ-

ʚʘʛʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʩʽʥʥʷ. 
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OF CULTIVATOR WORKING BODIES ON AN SPRING SUSPENSION  
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Statement of the problem. The process of cultivation at the present stage of 

development of agricultural production machinery has a wide range of soil 

cultivation tools. A special place is occupied by cultivators with working bodies 

on an elastic suspension, which provides a number of advantages, such as 

efficiency and quality of soil cultivation (reduction of ridging, improvement of 

loosening indicators, etc.) [1]. The presentation of the process of dynamic soil 

loosening on the example of a cultivator with an S-shaped elastic stand as an 

oscillatory process made it possible to identify a number of dynamic 

characteristics of the loosening process that provide an opportunity for 

optimisation. 

Analysis of recent studies. The literature often considers the deformation of 

an S-shaped elastic strut as consisting of four stages: the first, when the initial 

position of the machine is characterised by zero velocity and no deformation in 

the post; the second is characterised by the beginning of the machine's movement 

with the paw deepening into the soil, which deforms the post and deflects it as 

much as possible in the direction opposite to the direction of the machine's 

movement; at the third stage, the tine returns to its original position (soil 

destruction occurs under the influence of dynamic loads and this stage is the 

beginning of the soil loosening process); final soil loosening occurs at the fourth 

stage, when the tine deviates in the direction of the machine movement [1-3].  

The following dynamic characteristics of the elastic suspension 

corresponding to the loosening process were determined [3]: 

Relative displacement of the tine attachment point to the post:  
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P
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cos11sin)( 2 --+-= j

                                    (1) 

relative velocity of the tine attachment point to the rack: 
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where, V ï speed of the machine; 
m

ck=  ï natural vibration frequency of a 

single-mass system; ʩ ï bending stiffness of the rack; m ï the combined weight of 

the tine and soil involved in the oscillations; 
2

1

P

P
=j  ; ʈ1 ï loosening resistance 

force before the start of the tine movement; ʈ2 ï resistance force at the stage of 

relative movement of the tine during loosening. 

The purpose of the study. The aim of the study is to determine a 

generalising indicator that summarises the main dynamic characteristics of soil 

loosening.  

Research results. It is known that the soil resistance during cultivation can 

be up to 800N per 1 metre of cultivator working width. Given that there are 4 

racks per metre of working width, we can see that each of them is subjected to a 

force of ʈ2 = 267 HȢ At, with ű = 1,2  force value ʈ1 = 320 H. Machine travel 

speed V = 2 m/ s, the stiffness of the rack is assumed to be equal to c = 3,7Ŀ103 

ʅ/m, natural vibration frequency of a single-mass system k =  27 rad/s. 

Given the main dynamic characteristics of soil loosening, it is advisable to 

introduce a generalised indicator - the coefficient of soil loosening dynamics, 

which acts as a criterion of similarity.  

Let's introduce some auxiliary parameters: 
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;  mgQ
g
= , g ï acceleration of free fall. 

Then the expression for the coefficient of loosening dynamics will be: 
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Using the above theory, it is easy to determine the maximum elastic 

displacement: 
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frequency of oscillations  
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Under the initial conditions given above, at the machine speed V = 2 m/s, 

we have the value of the coefficient of loosening dynamics ʂd = 2,01, maximum 

elastic movement of the paw ʭd = 29 mm, and frequency of self-oscillations 
ʊ

1

=34,5 Hz. 

Conclusions. In accordance with the theory presented, it is possible to 

distinguish the main dynamic characteristics of loosening, such as the dynamic 

elastic movement of the tine during one period of self-oscillations, the maximum 

elastic deviation of the tine from the initial position, and the frequency of 

oscillations - these indicators are significant in terms of increasing the mechanical 

reliability of the units by ensuring the strength characteristics of the working 

members at the design stage. The coefficient of loosening dynamics, acting as a 

criterion of similarity, should be related to the traction resistance forces of the 

unit, which makes it possible to further develop the theory of calculating the main 

parameters of working bodies and the operating mode of tillage machines and 

implements. The combination of these dynamic characteristics should be used in 

the formation of the theory of ensuring the technological reliability of soil 

cultivation. 
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ʄɸʊɽʄɸʊʀʏʅɽ ʄʆɼɽʃʖɺɸʅʅʗ ʇʈʆʎɽʉʋ ɯʅʌʈɸʏɽʈɺʆʅʆɰ 

ʄɯʂʈʆʅɯɿɸʎɯɰ ɿɽʈʅʆɹʆɹʆɺʀʍ ʂʋʃʔʊʋʈ 

 

ɺʦʣʠʥʝʮʴ ɭ.ʆ. 

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʪʚʘʨʠʥʥʠʮʪʚʽ ʪʘ ʢʦʨʤʦʚʠʨʦʙʥʠʮʪʚʽ ʚʠʤʘʛʘʶʪʴ ʥʝ 

ʣʠʰʝ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʢʦʨʤʽʚ, ʘ ʡ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʾʭ ʧʽʜʛʦʪʦʚʢʠ. 

ɿʝʨʥʦʙʦʙʦʚʽ ʢʫʣʴʪʫʨʠ (ʩʦʷ, ʛʦʨʦʭ, ʢʚʘʩʦʣʷ) ʻ ʚʘʞʣʠʚʠʤ ʜʞʝʨʝʣʦʤ 

ʨʦʩʣʠʥʥʦʛʦ ʙʽʣʢʘ, ʧʨʦʪʝ ʤʽʩʪʷʪʴ ʘʥʪʠʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʟʦʢʨʝʤʘ ʽʥʛʽʙʽʪʦʨʠ 

ʪʨʠʧʩʠʥʫ, ʫʨʝʘʟʫ, ʣʝʢʪʠʥʠ, ʷʢʽ ʟʥʠʞʫʶʪʴ ʟʘʩʚʦʶʚʘʥʽʩʪʴ ʙʽʣʢʘ ʪʘ ʧʦʛʽʨʰʫʶʪʴ 
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ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʚʘʨʠʥ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʘ ʧʦʧʝʨʝʜʥʷ ʪʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ, ʷʢʘ 

ʟʘʙʝʟʧʝʯʫʻ ʽʥʘʢʪʠʚʘʮʽʶ ʮʠʭ ʩʧʦʣʫʢ ʽ ʚʦʜʥʦʯʘʩ ʟʙʝʨʽʛʘʻ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ. 

ʉʫʰʘʨʢʠ ʧʝʨʽʦʜʠʯʥʦʾ ʜʽʾ ʟ ʽʥʬʨʘʯʝʨʚʦʥʠʤʠ ʚʠʧʨʦʤʽʥʶʚʘʯʘʤʠ ʻ 

ʦʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʘʧʘʨʘʪʽʚ ʜʣʷ ʪʘʢʦʾ ʦʙʨʦʙʢʠ. ɰʭ ʧʝʨʝʚʘʛʦʶ 

ʻ ʢʦʤʧʘʢʪʥʽʩʪʴ, ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦʛʦ ʥʘʛʨʽʚʫ ʟʝʨʥʘ ʜʦ ʥʝʦʙʭʽʜʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʣʦʢʘʣʽʟʦʚʘʥʝ ʪʝʧʣʦʧʽʜʚʝʜʝʥʥʷ ʪʘ ʥʠʞʯʽ ʧʠʪʦʤʽ ʝʥʝʨʛʦʚʠʪʨʘʪʠ 

ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʚʝʢʪʠʚʥʠʤʠ ʩʫʰʘʨʢʘʤʠ. ʆʜʥʘʢ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʥʝʦʙʭʽʜʥʦ ʯʽʪʢʦ ʚʠʟʥʘʯʠʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʨʝʞʠʤʥʽ 

ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ: ʧʦʪʫʞʥʽʩʪʴ ʚʠʧʨʦʤʽʥʶʚʘʯʽʚ, ʚʽʜʩʪʘʥʴ ʤʽʞ 

ʜʞʝʨʝʣʦʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʽ ʰʘʨʦʤ ʟʝʨʥʘ, ʪʦʚʱʠʥʫ ʰʘʨʫ, ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ 

ʩʠʨʦʚʠʥʠ ʚ ʢʘʤʝʨʽ [1]. 

ʄʘʪʝʤʘʪʠʯʥʝ ʪʘ ʽʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʘʻ ʟʤʦʛʫ ʧʨʦʛʥʦʟʫʚʘʪʠ 

ʟʤʽʥʫ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʚʦʣʦʛʦʩʪʽ ʟʝʨʥʘ ʫ ʧʨʦʮʝʩʽ ʩʫʰʽʥʥʷ ʙʝʟ ʧʨʦʚʝʜʝʥʥʷ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʱʦ ʟʥʘʯʥʦ ʝʢʦʥʦʤʠʪʴ ʯʘʩ ʽ ʨʝʩʫʨʩʠ. 

ɿʘʚʜʷʢʠ ʤʦʜʝʣʽ ʤʦʞʥʘ ʦʮʽʥʠʪʠ: 

¶ ʜʠʥʘʤʽʢʫ ʨʦʟʧʦʜʽʣʫ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʟʝʨʥʽ ʪʘ ʧʦ ʚʩʽʡ ʪʦʚʱʠʥʽ ʰʘʨʫ; 

¶ ʰʚʠʜʢʽʩʪʴ ʚʠʜʘʣʝʥʥʷ ʚʦʣʦʛʠ ʪʘ ʚʠʭʽʜʥʽ ʟʥʘʯʝʥʥʷ ʨʽʚʥʦʚʘʞʥʦʾ 

ʚʦʣʦʛʦʩʪʽ; 

¶ ʚʧʣʠʚ ʨʽʟʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʧʦʪʫʞʥʽʩʪʴ, ʯʘʩ, ʪʦʚʱʠʥʘ ʰʘʨʫ) ʥʘ 

ʢʽʥʮʝʚʫ ʷʢʽʩʪʴ ʧʨʦʜʫʢʪʫ; 

¶ ʤʦʞʣʠʚʽ ʟʦʥʠ ʧʝʨʝʛʨʽʚʫ ʯʠ ʥʝʜʦʩʫʰʫʚʘʥʥʷ. 

ʄʝʪʦʶ ʻ ʜʦʩʷʛʥʝʥʥʷ ʨʽʚʥʷ ʟʘʣʠʰʢʦʚʦʾ ʚʦʣʦʛʦʩʪʽ ʟʝʨʥʘ, ʷʢʠʡ 

ʚʽʜʧʦʚʽʜʘʻ ʥʦʨʤʘʪʠʚʘʤ ʜʣʷ ʙʝʟʧʝʯʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ (10ï12 %), ʪʘ ʽʥʘʢʪʠʚʘʮʽʷ 

ʘʥʪʠʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʜʦ ʨʽʚʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʧʨʠ ʤʽʥʽʤʘʣʴʥʠʭ 

ʧʠʪʦʤʠʭ ʝʥʝʨʛʦʚʠʪʨʘʪʘʭ. 

ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʩʫʰʽʥʥʷ ʫ ʩʫʰʘʨʮʽ ʧʝʨʽʦʜʠʯʥʦʾ 

ʜʽʾ ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʧʠʩʽ ʪʝʧʣʦʧʝʨʝʥʦʩʫ ʪʘ ʤʘʩʦʦʙʤʽʥʫ ʫ ʰʘʨʽ ʟʝʨʥʦʙʦʙʦʚʠʭ 

ʢʫʣʴʪʫʨ, ʱʦ ʧʽʜʜʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʦʤʫ ʽʥʬʨʘʯʝʨʚʦʥʦʤʫ ʦʧʨʦʤʽʥʝʥʥʶ. 

ʋʤʦʚʥʦ ʧʨʦʮʝʩ ʤʦʞʥʘ ʧʦʜʘʪʠ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʜʚʦʭ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʷʚʠʱ ï 

ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʟʝʨʥʘ ʪʘ ʟʥʠʞʝʥʥʷ ʡʦʛʦ ʚʦʣʦʛʦʩʪʽ. 

ʊʝʧʣʦʚʽ ʧʨʦʮʝʩʠ ʦʧʠʩʫʶʪʴʩʷ ʨʽʚʥʷʥʥʷʤ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʟ 

ʚʥʫʪʨʽʰʥʽʤ ʜʞʝʨʝʣʦʤ ʪʝʧʣʘ, ʷʢʝ ʚʨʘʭʦʚʫʻ ʧʦʛʣʠʥʘʥʥʷ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʤʘʪʝʨʽʘʣʦʤ [2]: 

”ὧ ‗Ὕ ὗ ȟ                                             (1) 

ʜʝ T ï ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ;  

t ï ʯʘʩ, ɟ ï ʛʫʩʪʠʥʘ;  

c ï ʪʝʧʣʦʻʤʥʽʩʪʴ;  

ɚ ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ;  

QIR ï ʦʙôʻʤʥʘ ʛʫʩʪʠʥʘ ʧʦʪʦʢʫ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ.  

ʎʝ ʨʽʚʥʷʥʥʷ ʜʘʻ ʟʤʦʛʫ ʧʨʦʩʪʝʞʠʪʠ, ʷʢ ʟʤʽʥʘ ʧʦʪʫʞʥʦʩʪʽ 

ʚʠʧʨʦʤʽʥʶʚʘʯʽʚ ʽ ʪʦʚʱʠʥʠ ʰʘʨʫ ʚʧʣʠʚʘʻ ʥʘ ʰʚʠʜʢʽʩʪʴ ʥʘʛʨʽʚʫ ʟʝʨʥʘ ʫ 

ʮʝʥʪʨʽ ʪʘ ʥʘ ʡʦʛʦ ʧʦʚʝʨʭʥʽ. 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 
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ɺʠʜʘʣʝʥʥʷ ʚʦʣʦʛʠ ʟ ʤʘʪʝʨʽʘʣʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʟʘʢʦʥʦʤ ʜʠʬʫʟʽʾ, ʱʦ 

ʚʨʘʭʦʚʫʻ ʛʨʘʜʽʻʥʪʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʦʣʦʛʠ ʪʘ ʾʾ ʧʝʨʝʭʽʜ ʫ ʛʘʟʦʧʦʜʽʙʥʠʡ ʩʪʘʥ. 

ɼʣʷ ʦʧʠʩʫ ʤʘʩʦʧʝʨʝʥʦʩʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʽʚʥʷʥʥʷ: 

Ὀὡ Ὧὡ ὡ ȟ                                           (2) 

ʜʝ W ï ʧʦʪʦʯʥʘ ʚʦʣʦʛʽʩʪʴ ʟʝʨʥʘ; 

D ï ʢʦʝʬʽʮʽʻʥʪ ʜʠʬʫʟʽʾ; 

k ï ʢʦʝʬʽʮʽʻʥʪ ʤʘʩʦʧʝʨʝʥʦʩʫ;  

Weq ï ʨʽʚʥʦʚʘʞʥʘ ʚʦʣʦʛʽʩʪʴ. 

ʎʝ ʨʽʚʥʷʥʥʷ ʧʦʢʘʟʫʻ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʩʫʰʽʥʥʷ ʟʘʣʝʞʠʪʴ ʷʢ ʚʽʜ ʬʽʟʠʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʨʦʜʫʢʪʫ, ʪʘʢ ʽ ʚʽʜ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʩʫʰʘʨʢʠ. 

ʆʩʢʽʣʴʢʠ ʪʝʤʧʝʨʘʪʫʨʘ ʟʝʨʥʘ ʧʨʷʤʦ ʚʧʣʠʚʘʻ ʥʘ ʰʚʠʜʢʽʩʪʴ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʣʦʛʠ, ʦʙʠʜʚʽ ʟʘʣʝʞʥʦʩʪʽ ʫʪʚʦʨʶʶʪʴ ʩʠʩʪʝʤʫ 

ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʨʽʚʥʷʥʴ. ʈʦʟʚôʷʟʘʥʥʷ ʮʽʻʾ ʩʠʩʪʝʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʯʠʩʝʣʴʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʥʘʡʯʘʩʪʽʰʝ ʤʝʪʦʜʦʤ ʩʢʽʥʯʝʥʥʠʭ ʨʽʟʥʠʮʴ ʘʙʦ 

ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʇʨʠ ʮʴʦʤʫ ʚʨʘʭʦʚʫʶʪʴʩʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʝʨʥʘ, ʛʝʦʤʝʪʨʽʷ ʰʘʨʫ, ʧʦʪʫʞʥʽʩʪʴ ʽʥʬʨʘʯʝʨʚʦʥʠʭ 

ʚʠʧʨʦʤʽʥʶʚʘʯʽʚ ʪʘ ʫʤʦʚʠ ʦʭʦʣʦʜʞʝʥʥʷ. 

ʇʦʙʫʜʦʚʘʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʧʨʦʮʝʩʽʚ ʪʝʧʣʦʤʘʩʦʦʙʤʽʥʫ ʫ ʩʫʰʘʨʮʽ 

ʧʝʨʽʦʜʠʯʥʦʾ ʜʽʾ ʧʦʪʨʝʙʫʻ ʟʘʜʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʽ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ, ʷʢʽ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʝʘʣʴʥʽ ʚʠʨʦʙʥʠʯʽ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ. ʉʘʤʝ ʚʦʥʠ 

ʚʠʟʥʘʯʘʶʪʴ ʢʦʨʝʢʪʥʽʩʪʴ ʯʠʩʝʣʴʥʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʽ 

ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʧʨʘʢʪʠʯʥʠʭ 

ʨʦʟʨʘʭʫʥʢʘʭ. 

ʅʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚʩʴʦʛʦ ʰʘʨʫ ʟʝʨʥʘ 

ʻ ʩʪʘʣʦʶ ʽ ʜʦʨʽʚʥʶʻ ʪʝʤʧʝʨʘʪʫʨʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [3]: 

,20)0,,(
0

CTyxT O==                                               (3) 

ʜʝ T0 ï ʧʦʯʘʪʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʪʝʨʽʘʣʫ.  

ɸʥʘʣʦʛʽʯʥʦ ʟʘʜʘʻʪʴʩʷ ʧʦʯʘʪʢʦʚʘ ʚʦʣʦʛʽʩʪʴ: 

ʨʝʯʦʚʠʥʠ, ʩʫʭʦʾʢʛ/ʢʛ  18,0)0,,(
0
==WyxW                                 (4) 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ 18 % ʚʦʣʦʛʦʩʪʽ ʟʝʨʥʘ ʩʦʾ ʧʝʨʝʜ ʦʙʨʦʙʢʦʶ. 

ʅʘ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʰʘʨʫ ʜʽʻ ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ ʚʽʜ ʽʥʬʨʘʯʝʨʚʦʥʠʭ 

ʚʠʧʨʦʤʽʥʶʚʘʯʽʚ, ʷʢʠʡ ʫ ʤʦʜʝʣʽ ʚʨʘʭʦʚʫʻʪʴʩʷ ʯʝʨʝʟ ʛʨʘʥʠʯʥʫ ʫʤʦʚʫ ʪʨʝʪʴʦʛʦ 

ʨʦʜʫ [4]: 

( ),
a

al TTQ
n

T
IR

--=
µ

µ
-                                               (5) 

ʜʝ TŬ ï ʪʝʤʧʝʨʘʪʫʨʘ ʩʝʨʝʜʦʚʠʱʘ. 

ɼʣʷ ʨʽʚʥʷʥʥʷ ʤʘʩʦʧʝʨʝʥʦʩʫ ʧʦʯʘʪʢʦʚʘ ʫʤʦʚʘ ʟʘʜʘʻʪʴʩʷ ʷʢ ʨʽʚʥʦʤʽʨʥʠʡ 

ʨʦʟʧʦʜʽʣ ʚʦʣʦʛʠ ʧʦ ʚʩʽʡ ʪʦʚʱʠʥʽ ʰʘʨʫ, ʪʦʜʽ ʷʢ ʥʘ ʧʦʚʝʨʭʥʽ ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʫʤʦʚʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ: 

ʜʝ D ï ʢʦʝʬʽʮʽʻʥʪ ʜʠʬʫʟʽʾ ʚʦʣʦʛʠ;  

ɓ ï ʢʦʝʬʽʮʽʻʥʪ ʤʘʩʦʦʙʤʽʥʫ ʥʘ ʤʝʞʽ çʟʝʨʥʦ ï ʧʦʚʽʪʨʷè;  
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Weq ï ʨʽʚʥʦʚʘʞʥʘ ʚʦʣʦʛʽʩʪʴ. 

ʆʪʨʠʤʘʥʘ ʤʦʜʝʣʴ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʪʝʦʨʝʪʠʯʥʦʛʦ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʨʝʞʠʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʙʣʘʜʥʘʥʥʷ, ʜʦʟʚʦʣʷʻ 

ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʪʦʚʱʠʥʠ ʰʘʨʫ ʪʘ ʪʨʠʚʘʣʦʩʪʽ 

ʧʨʦʮʝʩʫ ʥʘ ʢʽʥʮʝʚʫ ʷʢʽʩʪʴ ʧʨʦʜʫʢʪʫ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʥʘʫʢʦʚʝ ʧʽʜˇʨʫʥʪʷ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʽʥʬʨʘʯʝʨʚʦʥʦʾ ʤʽʢʨʦʥʽʟʘʮʽʾ. 
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ɸʃʔʊɽʈʅɸʊʀɺʅʀʁ ʇʈʀʉʊʈɯʁ ʄʆʃʆʊɸʈʂʀ ɼʃʗ ʆɹʄʆʃʆʊʋ 

ʂɸʏɸʅɯɺ ʂʋʂʋʈʋɼɿʀ ʈʆʊʆʈʅʆɻʆ ʊʀʇʋ 

 

ʆʚʯʘʨʫʢ ʆ.ɺ., ɻʨʫʰʝʮʴʢʠʡ ʉ.ʄ., ʆʚʯʘʨʫʢ ɺ.ɯ., ɹʘʨʜʘʨ ɼ.ɸ.,  

ɿʘʛʦʨʦʜʥʠʡ ɺ.ɺ.,  

ɿʘʢʣʘʜ ʚʠʱʦʾ ʦʩʚʽʪʠ çʇʦʜʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʋʢʨʘʾʥʘ ʟʘ ʩʚʦʾʤʠ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʤʠ 

ʫʤʦʚʘʤʠ ʤʘʻ ʚʩʽ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʽʥʪʝʥʩʠʚʥʦʛʦ ʚʝʜʝʥʥʷ ʨʦʩʣʠʥʥʠʮʪʚʘ ʽ 

ʪʚʘʨʠʥʥʠʮʪʚʘ. ɺ ʨʦʩʣʠʥʥʠʮʪʚʽ ʦʜʥʝ ʟ ʧʨʦʚʽʜʥʠʭ ʤʽʩʮʴ ʩʝʨʝʜ ʟʝʨʥʦʚʠʭ ʪʘ 

ʢʦʨʤʦʚʠʭ ʢʫʣʴʪʫʨ ʟʘʡʤʘʻ ʢʫʢʫʨʫʜʟʘ. ʆʩʥʦʚʥʦʶ ʟʦʥʦʶ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ 

ʢʫʢʫʨʫʜʟʠ ʻ ʃʽʩʦʩʪʝʧ, ʜʝ ʩʝʨʝʜʥʷ ʚʨʦʞʘʡʥʽʩʪʴ ʩʷʛʘʻ ʙʣʠʟʴʢʦ 10-12 ʪ/ʛʘ [3]. 

ɺʠʩʦʢʠʡ ʚʠʨʦʙʥʠʯʠʡ ʨʽʚʝʥʴ, ʥʠʟʴʢʽ ʚʠʪʨʘʪʠ ʥʘ ʧʽʩʣʷʟʙʠʨʘʣʴʥʫ ʦʙʨʦʙʢʫ 

ʟʝʨʥʘ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʙʽʨ ʥʘʩʽʥʥʷ ʟʘ ʨʽʟʥʠʤʠ ʛʨʫʧʘʤʠ ʩʪʠʛʣʦʩʪʽ. ɰʭ ʯʘʩʪʢʫ ʚ 

ʩʪʨʫʢʪʫʨʽ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʪʨʽʙʥʦ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʟʘʣʝʞʥʦ ʚʽʜ ʤʦʞʣʠʚʦʩʪʝʡ 

ʪʘ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʆʩʥʦʚʥʠʤ ʩʧʦʩʦʙʦʤ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 

 

 
61 

 

ʪʦʚʘʨʥʦʾ ʢʫʢʫʨʫʜʟʠ ʻ ʢʦʤʙʘʡʥʦʚʠʡ ʦʙʤʦʣʦʪ ʢʘʯʘʥʽʚ, ʷʢʠʡ ʤʦʞʥʘ 

ʨʦʟʧʦʯʠʥʘʪʠ ʟʘ ʚʦʣʦʛʦʩʪʽ 30-32%. ʊʘʢʠʡ ʩʧʦʩʽʙ ʻ ʜʦʮʽʣʴʥʽʰʠʤ, ʥʽʞ ʟʙʠʨʘʥʥʷ 

ʫ ʢʘʯʘʥʘʭ, ʦʩʢʽʣʴʢʠ ʧʨʠʙʣʠʟʥʦ ʚʜʚʽʯʽ ʟʤʝʥʰʫʶʪʴʩʷ ʟʘʪʨʘʪʠ ʧʨʘʮʽ ʪʘ ʥʘ 20-

25%  ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ. ʅʘʩʽʥʥʻʚʫ ʢʫʢʫʨʫʜʟʫ ʟʙʠʨʘʶʪʴ ʪʽʣʴʢʠ ʚ ʢʘʯʘʥʘʭ ʟ 

ʧʦʜʘʣʴʰʠʤ ʾʭ ʦʙʦʚ'ʷʟʢʦʚʠʤ ʪʝʨʤʽʯʥʠʤ ʩʫʰʽʥʥʷʤ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʩʫʰʘʨʢʘʭ. 

ɿʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ ʢʫʢʫʨʫʜʟʠ ʻ ʦʜʥʠʤ ʽʟ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʟʘʚʜʘʥʴ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ [4]. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ 

ʟʘʚʜʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʽʜʚʠʱʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʦʙʨʦʙʢʠ ʟʝʨʥʘ ʢʫʢʫʨʫʜʟʠ ʰʣʷʭʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʽʩʥʫʶʯʦʾ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ, ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʾ ʪʝʭʥʽʢʠ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʋ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ ʢʫʢʫʨʫʜʟʠ 

ʥʘʡʙʽʣʴʰ ʪʨʫʜʦʤʽʩʪʢʠʤ ʻ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ 60...80% ʚʽʜ ʟʘʛʘʣʴʥʠʭ ʟʘʪʨʘʪ 

ʧʨʘʮʽ [1]. ʆʩʪʘʥʥʽʤ ʝʪʘʧʦʤ ʟʙʠʨʘʥʥʷ ʢʫʢʫʨʫʜʟʠ ʻ ʦʙʤʦʣʦʪ ʢʘʯʘʥʽʚ, ʷʢʽʩʪʴ 

ʷʢʦʛʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʚʦʤʘ ʦʩʥʦʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ï ʪʨʘʚʤʫʚʘʥʥʷ ʟʝʨʥʘ 

ʪʘ ʥʝʜʦʤʦʣʦʪ ʢʘʯʘʥʽʚ. 

ɿ ʧʨʦʙʣʝʤʦʶ ʤʝʭʘʥʽʟʘʮʽʾ ʦʙʤʦʣʦʪʫ ʢʘʯʘʥʽʚ ʟʽʰʪʦʚʭʫʶʪʴʩʷ ʷʢ ʥʝʚʝʣʠʢʽ 

ʬʝʨʤʝʨʩʴʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʪʘʢ ʡ ʥʘʩʝʣʝʥʥʷ,  ʯʝʨʝʟ ʥʝʩʪʘʯʫ ʢʦʰʪʽʚ ʜʣʷ 

ʟʘʢʫʧʽʚʣʽ ʥʦʚʦʾ ʪʝʭʥʽʢʠ. ɺʽʜʧʦʚʽʜʥʦ ʥʘʟʨʽʣʘ ʧʦʪʨʝʙʘ ʨʦʟʚʠʪʢʫ ʥʝʚʝʣʠʢʠʭ ʟʘ 

ʧʦʪʫʞʥʽʩʪʶ ʧʫʥʢʪʽʚ ʦʙʤʦʣʦʪʫ ʢʘʯʘʥʽʚ ʢʫʢʫʨʫʜʟʠ.  

ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʩʪʨʫʢʪʫʨʥʠʡ ʛʨʘʬʽʢ 

ʘʢʩʽʘʣʴʥʦ-ʨʦʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʦʙʤʦʣʦʪʫ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʠʩʫʥʫʪʠ ʛʽʧʦʪʝʟʫ ʱʦʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʦʙʤʦʣʦʪʫ ʢʘʯʘʥʽʚ ʢʫʢʫʨʫʜʟʠ 

ʰʣʷʭʦʤ ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʙʤʦʣʦʪʫ ʟʘ ʨʘʭʫʥʦʢ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʜʝʢʠ ʟ ʨʘʮʽʦʥʘʣʴʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʩʠʣ ʫʜʘʨʫ ʽ ʪʝʨʪʷ ʚ 

ʤʦʣʦʪʠʣʴʥʽʡ ʢʘʤʝʨʽ [2]. 

ʅʘ ʧʽʜʩʪʘʚʽ ʮʴʦʛʦ ʨʦʟʨʦʙʣʝʥʦ ʢʦʥʩʪʨʫʢʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʭʝʤʫ 

ʤʦʣʦʪʘʨʢʠ ʢʘʯʘʥʽʚ ʢʫʢʫʨʫʜʟʠ ʟ ʨʘʮʽʦʥʘʣʴʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʩʠʣ ʫʜʘʨʫ ʽ ʪʝʨʪʷ ʚ 

ʤʦʣʦʪʠʣʴʥʽʡ ʢʘʤʝʨʽ, ʧʦʙʫʜʦʚʘʥʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʤʦʜʝʣʴ ʾʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ 

ʚʠʚʯʝʥʦ ʬʽʟʠʯʥʫ ʩʫʪʴ ʧʨʦʮʝʩʫ ʦʙʤʦʣʦʪʫ ʢʘʯʘʥʽʚ ʢʫʢʫʨʫʜʟʠ (ʨʠʩ. 1) [2].  

ʈʦʪʦʨʥʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʦʙʤʦʣʦʪʫ ʢʘʯʘʥʽʚ ʢʫʢʫʨʫʜʟʠ ʚʢʣʶʯʘʻ ʨʘʤʫ, ʷʢʘ  

ʢʨʽʧʠʪʴʩʷ ʜʦ ʬʫʥʜʘʤʝʥʪʫ, ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʣʦʪʦʢ, ʤʦʣʦʪʠʣʴʥʫ ʢʘʤʝʨʫ, 

ʧʨʠʚʦʜ ʪʘ ʚʠʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʣʦʪʦʢ. ɿʛʽʜʥʦ ʢʦʨʠʩʥʦʾ ʤʦʜʝʣʽ, ʙʘʞʘʥʠʡ ʝʬʝʢʪ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʥʘʧʨʷʤ ʛʚʠʥʪʦʚʦʾ ʣʽʥʽʾ ʢʦʨʧʫʩʘ ʪʘ ʨʦʪʦʨʘ, ʥʘʧʨʷʤ 

ʦʙʝʨʪʘʥʥʷ ʦʩʪʘʥʥʴʦʛʦ ʩʧʨʠʷʶʪʴ ʨʫʭʫ ʢʘʯʘʥʽʚ ʚʚʝʨʭ ʧʦ ʢʦʥʫʩʫ ʟ ʦʙʤʦʣʦʪʦʤ 

ʟʝʨʥʘ. ʋ ʟʚôʷʟʢʫ ʟ ʨʽʟʥʦʶ ʰʚʠʜʢʽʩʪʶ ʜʽʾ ʙʠʯʽʚ ʥʘ ʢʘʯʘʥʠ ʧʦ ʚʠʩʦʪʽ ʨʦʪʦʨʘ, 

ʦʯʽʢʫʻʪʴʩʷ ʨʽʟʥʘ ʩʪʫʧʽʥʴ ʧʦʰʢʦʜʞʝʥʥʷ ʟʝʨʥʘ. ʋʩʪʘʥʦʚʢʘ ʚʠʚʘʥʪʘʞʫʚʘʣʴʥʠʭ 

ʣʦʪʢʽʚ ʥʘ ʨʽʟʥʽʡ ʚʠʩʦʪʽ ʢʦʨʧʫʩʫ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʟʝʨʥʦ ʥʘ ʥʘʩʽʥʥʷ, 

ʧʨʦʜʦʚʦʣʴʯʝ, ʪʘ ʬʫʨʘʞʥʝ. ɺʽʜʮʝʥʪʨʦʚʦʤʫ ʧʝʨʝʤʽʱʝʥʥʶ ʟʝʨʥʘ ʩʧʨʠʷʻ ʧʦʪʽʢ 

ʧʦʚʽʪʨʷ ʚʽʜ ʣʦʧʘʪʝʡ ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘ ʚʘʣʫ ʨʦʪʦʨʘ. ɺʠʤʦʣʦʯʝʥʽ ʢʘʯʘʥʠ 

ʚʣʦʚʣʷʶʪʴʩʷ ʚʠʚʘʥʪʘʞʫʚʘʣʴʥʠʤʠ ʣʦʧʘʪʷʤʠ ʽ ʧʦʜʘʶʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʠʡ 

ʙʫʥʢʝʨ. 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁVȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 
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ʅʘ ʨʠʩ. 1 ʟʦʙʨʘʞʝʥʦ ʨʦʪʦʨʥʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʦʙʤʦʣʦʪʫ ʢʘʯʘʥʽʚ ʢʫʢʫʨʫʜʟʠ, 

ʚʠʛʣʷʜ ʟʙʦʢʫ. 

 

 
ʈʠʩ. 1. ʂʦʥʩʪʨʫʢʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʤʦʣʦʪʘʨʢʠ ʢʘʯʘʥʽʚ 

ʢʫʢʫʨʫʜʟʠ 

 

ʈʦʪʦʨʥʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʦʙʤʦʣʦʪʫ ʢʘʯʘʥʽʚ ʢʫʢʫʨʫʜʟʠ ʚʢʣʶʯʘʻ ʨʘʤʫ 1, ʷʢʘ 

ʤʘʻ ʯʦʪʠʨʠ ʦʪʚʦʨʠ 2 ʜʣʷ ʢʨʽʧʣʝʥʥʷ ʜʦ ʬʫʥʜʘʤʝʥʪʫ. ɼʦ ʨʘʤʠ ʧʨʠʚʘʨʶʶʪʴʩʷ 

ʰʚʝʣʝʨʘ 3 ʥʘ ʦʜʥʦʤʫ ʟ ʷʢʠʭ ʢʨʽʧʠʪʴʩʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥ 4, ʜʝ ʯʝʨʝʟ ʧʨʠʚʽʜ 5 ʽ 

ʢʣʠʥʦ-ʧʘʩʦʚʘ ʧʝʨʝʜʘʯʘ 6 ʧʨʠʚʦʜʠʪʴʩʷ ʫ ʦʙʝʨʪʘʣʴʥʠʡ ʨʫʭ ʚʘʣ 7 ʢʦʥʫʩʥʦʛʦ 

ʨʦʪʦʨʘ 8. ʂʦʥʫʩʥʠʡ ʨʦʪʦʨ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʟʘʛʨʫʟʦʯʥʦʛʦ ʣʦʪʢʘ 9 ʷʢʠʡ 

ʨʝʛʫʣʶʻʪʴʩʷ ʟʘʩʣʽʥʢʦʶ 10 ʽ ʪʨʴʦʤʘ ʦʙʝʨʪʘʶʯʠʤʠ ʥʘʚʢʦʣʦ ʩʚʦʻʾ ʦʩʽ, ʨʽʟʥʦʛʦ 

ʜʽʘʤʝʪʨʘ ʣʦʧʘʪʽ 11 ʷʢʽ ʧʦʜʘʶʪʴ ʧʦʪʽʢ ʧʦʚʽʪʨʷ 12 ʥʘ ʨʝʰʝʪʦ 13. ʅʘ ʢʦʨʧʫʩʽ 

ʨʦʪʦʨʘ ʨʦʟʤʽʱʝʥʽ ʫʜʘʨʥʽ ʝʣʝʤʝʥʪʠ 14 ʽ ʧʨʦʪʠʫʜʘʨʥʽ 15 ʤʽʞ ʷʢʠʤʠ ʧʨʦʭʦʜʠʪʴ 

ʦʙʤʦʣʦʯʫʚʘʥʠʡ ʢʘʯʘʥ ʢʫʢʫʨʫʜʟʠ. ʆʙʤʦʣʦʯʝʥʠʡ ʢʘʯʘʥ ʚʠʢʠʜʘʻʪʴʩʷ 

ʚʠʚʘʥʪʘʞʫʚʘʣʴʥʠʤʠ ʣʦʧʘʪʷʤʠ 16 ʫ ʚʠʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʣʦʪʦʢ 17 ʪʘʨʠ 

ʦʙʤʦʣʦʯʝʥʠʭ ʢʘʯʘʥʽʚ 18, ʘ ʟʝʨʥʦ ʯʝʨʝʟ ʣʦʪʦʢ ʩʭʦʜʫ 19 ʫ ʣʦʪʦʢ ʜʣʷ ʟʝʨʥʘ 20 (1 

ï ʥʘ ʥʘʩʽʥʥʷ, 2 ï ʧʨʦʜʦʚʦʣʴʯʝ, 3 ï ʥʘ ʬʫʨʘʞ) ʽ ʙʫʥʢʝʨ ʜʣʷ ʟʘʣʠʰʢʽʚ 21.  

ʇʨʘʮʶʻ ʧʨʠʩʪʨʽʡ ʜʣʷ ʦʙʤʦʣʦʪʫ ʢʘʯʘʥʽʚ ʢʫʢʫʨʫʜʟʠ ʪʘʢʠʤ ʯʠʥʦʤ. ʂʘʯʘʥʠ, 

ʯʝʨʝʟ ʟʘʛʨʫʟʦʯʥʠʡ ʣʦʪʦʢ 9 ʧʦʧʘʜʘʶʪʴ ʤʽʞ ʛʚʠʥʪʦʚʽ ʧʨʦʪʠʫʜʘʨʥʽ ʝʣʝʤʝʥʪʠ 

15, ʪʘ ʢʦʥʫʩʥʦʛʦ ʨʦʪʦʨʘ 8, ʷʢʠʡ ʦʪʨʠʤʫʻ ʧʨʠʚʽʜ ʚʽʜ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ 4, ʯʝʨʝʟ 

ʨʝʤʽʥʥʫ ʧʝʨʝʜʘʯʫ 6. ʅʘʧʨʷʤ ʛʚʠʥʪʦʚʦʾ ʣʽʥʽʾ ʢʦʨʧʫʩʫ ʪʘ ʨʦʪʦʨʘ, ʥʘʧʨʷʤ 

ʦʙʝʨʪʘʥʥʷ ʦʩʪʘʥʥʴʦʛʦ ʩʧʨʠʷʶʪʴ ʨʫʭʫ ʢʘʯʘʥʽʚ ʚʚʝʨʭ ʧʦ ʢʦʥʫʩʫ ʟ ʦʙʤʦʣʦʪʦʤ 

ʟʝʨʥʘ. 

ʋ ʟʚôʷʟʢʫ ʟ ʨʽʟʥʦʶ ʰʚʠʜʢʽʩʪʶ ʜʽʾ ʫʜʘʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʢʘʯʘʥʠ ʧʦ 

ʚʠʩʦʪʽ ʨʦʪʦʨʘ, ʦʯʽʢʫʻʪʴʩʷ ʨʽʟʥʘ ʩʪʫʧʽʥʴ ʧʦʰʢʦʜʞʝʥʥʷ ʟʝʨʥʘ. 

ʋʩʪʘʥʦʚʢʘ ʚʠʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʣʦʪʢʽʚ ʥʘ ʨʽʟʥʽʡ ʚʠʩʦʪʽ ʢʦʨʧʫʩʫ ʜʦʟʚʦʣʷʻ 

ʦʪʨʠʤʫʚʘʪʠ ʟʝʨʥʦ ʥʘ ʥʘʩʽʥʥʷ (ʣʦʪʦʢ 1), ʧʨʦʜʦʚʦʣʴʯʝ (ʣʦʪʦʢ 2), ʪʘ ʥʘ ʬʫʨʘʞ 
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(ʣʦʪʦʢ 3). ɺʽʜʮʝʥʪʨʦʚʦʤʫ ʧʝʨʝʤʽʱʝʥʥʶ ʟʝʨʥʘ ʩʧʨʠʷʻ ʧʦʪʽʢ ʧʦʚʽʪʨʷ 12 ʚʽʜ 

ʣʦʧʘʪʝʡ ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘ ʚʘʣʫ ʨʦʪʦʨʘ 11. 

ɺʠʤʦʣʦʯʝʥʽ ʢʘʯʘʥʠ ʚʣʦʚʣʶʶʪʴʩʷ ʚʠʚʘʥʪʘʞʫʚʘʣʴʥʠʤʠ ʣʦʧʘʪʷʤʠ 16 ʽ 

ʧʦʜʘʶʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʠʡ ʙʫʥʢʝʨ. 

ɺʠʩʥʦʚʦʢ. ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ 

ʩʪʨʫʢʪʫʨʥʠʡ ʛʨʘʬ ʘʢʩʽʘʣʴʥʦ-ʨʦʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʦʙʤʦʣʦʪʫ, ʱʦ ʜʦʟʚʦʣʠʣʦ 

ʚʠʩʫʥʫʪʠ ʛʽʧʦʪʝʟʫ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʦʙʤʦʣʦʪʫ ʢʘʯʘʥʽʚ ʢʫʢʫʨʫʜʟʠ ʰʣʷʭʦʤ ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʷʢʦʩʪʽ ʦʙʤʦʣʦʪʫ ʟʘ ʨʘʭʫʥʦʢ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʜʝʢʠ ʟ ʨʘʮʽʦʥʘʣʴʥʠʤ 

ʨʦʟʧʦʜʽʣʦʤ ʩʠʣ ʫʜʘʨʫ ʽ ʪʝʨʪʷ ʚ ʤʦʣʦʪʠʣʴʥʽʡ ʢʘʤʝʨʽ. 
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ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʇʫʣʶʷ 

 
ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʫʯʘʩʥʝ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ ʚʠʨʦʙʥʠʮʪʚʦ 

ʯʘʩʪʦ ʚʠʤʘʛʘʻ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʟʦʢʨʝʤʘ ʽ ʛʚʠʥʪʦʚʠʭ 
ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʦʩʥʘʱʝʥʠʭ ʥʦʞʘʤʠ-ʧʦʜʨʽʙʥʶʚʘʯʘʤʠ, ʣʦʧʘʪʷʤʠ ʯʠ ʽʥʰʠʤʠ 
ʝʣʝʤʝʥʪʘʤʠ ʥʘ ʛʚʠʥʪʦʚʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʘʭ. ʎʝ ʚʠʤʘʛʘʻ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʫ 
ʧʦʰʫʢʫ ʪʘ ʜʦʩʣʽʜʞʝʥʥʶ ʪʘʢʠʭ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ, ʘ 
ʪʘʢʦʞ ʪʝʭʥʦʣʦʛʽʡ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ. ʊʦʞ ʧʨʦʙʣʝʤʘ ʨʦʟʨʦʙʣʝʥʥʷ ʽ 
ʜʦʩʣʽʜʞʝʥʥʷ ʰʥʝʢʽʚ ʦʩʥʘʱʝʥʠʭ ʥʦʞʘʤʠ-ʧʦʜʨʽʙʥʶʚʘʯʘʤʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 
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ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʦʨʤʽʚ ʜʣʷ ʚʽʜʛʦʜʦʚʫʚʘʥʥʷ ʪʚʘʨʠʥ ʽ ʧʪʠʮʽ ʻ ʜʦʩʠʪʴ 
ʘʢʪʫʘʣʴʥʦʶ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʈʦʟʨʦʙʣʝʥʥʶ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 
ʰʥʝʢʽʚ ʪʘ ʩʧʦʩʦʙʽʚ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʠʩʚʷʪʠʣʠ ʙʘʛʘʪʦ ʧʨʘʮʴ ɻʝʚʢʦ ɹ.ʄ. [1], 
ʈʦʛʘʪʠʥʩʴʢʠʡ ʈ.ʄ. [2, 3], ʃʷʰʫʢ ʆ.ʃ. [1, 2, 4, 5] ʪʘ ʽʥʰʽ [6, 7]. ɰʭʥʽ ʟʫʩʠʣʣʷ 
ʙʫʣʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʰʫʢ ʽ ʜʦʩʣʽʜʞʫʚʘʣʠ ʢʣʘʩʠʯʥʠʭ ʪʘ ʦʨʠʛʽʥʘʣʴʥʠʭ 
ʩʧʦʩʦʙʽʚ ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʽʟʥʦʪʠʧʥʠʭ ʛʚʠʥʪʦʚʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʘʭ, ʡ ʦʩʦʙʣʠʚʦ 
ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ. ɼʦʩʣʽʜʠʪʠ ʧʘʨʘʤʝʪʨʠ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʥʦʞʽʚ-
ʧʦʜʨʽʙʥʶʚʘʯʽʚ ʥʘ ʛʚʠʥʪʦʚʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʘʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʋ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ 
ʰʥʝʢʠ ʦʩʥʘʱʝʥʽ ʥʦʞʘʤʠ-ʧʦʜʨʽʙʥʶʚʘʯʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ 
ʚʠʨʦʙʥʠʮʪʚʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʦʨʤʽʚ ʜʣʷ ʚʽʜʛʦʜʦʚʫʚʘʥʥʷ ʪʚʘʨʠʥ ʽ ʧʪʠʮʽ [7]. 
ʆʜʥʽʻʶ ʽʟ ʦʧʝʨʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʛʚʠʥʪʦʚʠʭ 
ʝʣʝʤʝʥʪʽʚ ʤʘʰʠʥ ʻ ʬʦʨʤʫʚʘʥʥʷ ʥʦʞʽʚ-ʧʦʜʨʽʙʥʶʚʘʯʽʚ, ʤʝʪʦʜʦʤ ʟʘʛʠʥʘʥʥʷ 
ʨʦʣʠʢʦʤ ʥʘ ʪʦʢʘʨʥʦʤʫ ʚʝʨʩʪʘʪʽ ʧʦʧʝʨʝʜʥʴʦ ʩʬʦʨʤʦʚʘʥʠʭ ʬʨʝʟʝʨʫʚʘʥʥʷʤ 
ʩʝʢʪʦʨʽʚ ʥʘ ʛʚʠʥʪʦʚʦʤʫ ʝʣʝʤʝʥʪʽ [7]. ʉʭʝʤʘ ʮʽʻʾ ʦʧʝʨʘʮʽʾ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 
1. ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʾ (ʨʠʩ. 1) ʛʥʫʪʪʷ ʥʦʞʽʚ-ʧʦʜʨʽʙʥʶʚʘʯʽʚ ʥʘ ʢʫʪ ɓb 
ʚʝʨʰʠʥʘ ʨʦʣʠʢʘ 1 ʧʦʧʝʨʝʯʥʦʶ ʧʦʜʘʯʝʶ Sp1 ʚʝʨʩʪʘʪʘ ʟʤʽʱʫʻʪʴʩʷ ʚʽʜʥʦʩʥʦ 
ʟʦʚʥʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʘ D ʛʚʠʥʪʦʚʦʛʦ ʝʣʝʤʝʥʪʘ 4 ʥʘ ʚʝʣʠʯʠʥʫ ʧʝʨʝʢʨʠʪʪʷ lb.  

 
ʈʠʩ. 1. ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʜʣʷ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʥʦʞʽʚ-

ʧʦʜʨʽʙʥʶʚʘʯʽʚ ʥʘ ʛʚʠʥʪʦʚʦʤʫ ʝʣʝʤʝʥʪʽ: 1 ï ʨʦʣʠʢ; 2 ï ʜʝʨʞʘʚʢʘ; 3 ï 
ʟʦʚʥʽʰʥʷ ʟʘʪʠʩʢʥʘ ʪʨʫʙʘ ʟ ʛʚʠʥʪʦʚʠʤ ʧʘʟʦʤ; 4 ï ʛʚʠʥʪʦʚʠʡ ʝʣʝʤʝʥʪ; 5 ï ʥʽʞ-
ʧʦʜʨʽʙʥʶʚʘʯ; 6 ï ʚʥʫʪʨʽʰʥʷ ʟʘʪʠʩʢʥʘ ʪʨʫʙʘ ʟ ʛʚʠʥʪʦʚʠʤ ʧʘʟʦʤ 

 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʻ ʚʠʢʦʥʘʥʥʷ ʧʦʟʜʦʚʞʥʴʦʾ ʧʦʜʘʯʽ ʨʦʣʠʢʘ Sp, ʚ 
ʥʘʩʣʽʜʦʢ ʯʦʛʦ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʨʦʣʠʢʘ ʽʟ ʩʝʢʪʦʨʦʤ ʛʚʠʥʪʦʚʦʛʦ ʝʣʝʤʝʥʪʘ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʛʥʫʪʪʷ ʦʩʪʘʥʥʴʦʛʦ ʚ ʥʘʧʨʷʤʢʫ ʧʦʜʘʯʽ ʨʦʣʠʢʘ. ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʪʘ 
ʥʘʣʘʛʦʜʞʝʥʥʷ ʜʘʥʦʾ ʦʧʝʨʘʮʽʾ ʚʘʞʣʠʚʠʤ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʢʫʪʘ 
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ɓb ʛʥʫʪʪʷ ʥʦʞʽʚ-ʧʦʜʨʽʙʥʶʚʘʯʽʚ ʚʝʣʠʯʠʥʠ ʽʟ ʧʝʨʝʢʨʠʪʪʷʤ lb ʟʦʚʥʽʰʥʴʦʛʦ 
ʨʘʜʽʫʩʘ Rr ʨʦʣʠʢʘ ʚʽʜʥʦʩʥʦ ʟʦʚʥʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʘ D ʛʚʠʥʪʦʚʦʛʦ ʝʣʝʤʝʥʪʘ. 
ɼʣʷ ʮʴʦʛʦ ʽʟ ʪʨʠʢʫʪʥʠʢʽʚ ɸʆB ʪʘ BCɽ (ʨʠʩ. 1) ʟʥʘʭʦʜʠʤʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ: 

( )1 cos sin= - b - bb b b b bl L H ,    (1) 

ʜʝ Lb ï ʚʠʩʦʪʘ ʩʝʢʪʦʨʘ ʧʽʜ ʥʦʞʽ-ʧʦʜʨʽʙʥʶʚʘʯʽ; Hb ï ʪʦʚʱʠʥʘ ʤʘʪʝʨʽʘʣʫ 
ʩʝʢʪʦʨʘ. 

ʅʘ ʦʩʥʦʚʽ ʨʽʚʥʷʥʥʷ (1) ʙʫʜʦʚʘʥʦ ʛʨʘʬʽʢʠ (ʨʠʩ. 2) ʟʘʣʝʞʥʦʩʪʽ ʚʝʣʠʯʠʥʠ 
ʧʝʨʝʢʨʠʪʪʷ lb ʟʦʚʥʽʰʥʴʦʛʦ ʨʘʜʽʫʩʘ Rr ʨʦʣʠʢʘ ʚʽʜʥʦʩʥʦ ʟʦʚʥʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʘ 
D ʛʚʠʥʪʦʚʦʛʦ ʝʣʝʤʝʥʪʘ ʚʽʜ ʢʫʪʘ ɓb ʛʥʫʪʪʷ ʥʦʞʽʚ-ʧʦʜʨʽʙʥʶʚʘʯʽʚ 

 
ʈʠʩ. 2. ɻʨʘʬʽʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʚʝʣʠʯʠʥʠ ʧʝʨʝʢʨʠʪʪʷ lb ʟʦʚʥʽʰʥʴʦʛʦ 

ʨʘʜʽʫʩʘ Rr ʨʦʣʠʢʘ ʚʽʜʥʦʩʥʦ ʟʦʚʥʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʘ D ʛʚʠʥʪʦʚʦʛʦ ʝʣʝʤʝʥʪʘ ʚʽʜ 

ʢʫʪʘ ɓb ʛʥʫʪʪʷ ʥʦʞʽʚ-ʧʦʜʨʽʙʥʶʚʘʯʽʚ, Hb =1,8 ʤʤ: 1) Lb =10 ʤʤ; 2) Lb =15 ʤʤ; 

3) Lb =20 ʤʤ 

 

ɼʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʘʞʣʠʚʠʤ ʻ ʚʠʟʥʘʯʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦʛʦ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʢʫʪʘ ɓbminT ʛʥʫʪʪʷ ʥʦʞʽʚ-ʧʦʜʨʽʙʥʶʚʘʯʽʚ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʤʽʥʽʤʘʣʴʥʦʾ ʚʝʣʠʯʠʥʠ ʧʝʨʝʢʨʠʪʪʷ lbmin ʟʦʚʥʽʰʥʴʦʛʦ ʨʘʜʽʫʩʘ Rr ʨʦʣʠʢʘ 

ʚʽʜʥʦʩʥʦ ʟʦʚʥʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʘ D, ʷʢʫ ʤʦʞʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘ ʚʝʨʩʪʘʪʽ, ʱʦ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 0,5 ʤʤ ʜʦ 1 ʤʤ. ʎʶ ʚʝʣʠʯʠʥʫ ʟʥʘʭʦʜʠʤʦ ʽʟ 

ʨʽʚʥʷʥʥʷ (1): 

( )2 2 2

min min min

min 2 2

1 2
arccos

å õ- + - - +
æ öb = -Db
æ ö+æ ö
ç ÷

b b b b b b b b

b T

b b

L l L H H l L l

L H
, (2) 

ʜʝ ȹɓ ï ʚʝʣʠʯʠʥʘ ʚʽʜʧʨʫʞʠʥʝʥʥʷ ʢʫʪʘ ɓb ʛʥʫʪʪʷ ʥʦʞʽʚ-ʧʦʜʨʽʙʥʶʚʘʯʽʚ. 

ɺʠʩʥʦʚʦʢ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʙʽʣʴʰʠʭ ʟʥʘʯʝʥʴ ʚʝʣʠʯʠʥ ʢʫʪʘ ɓb 

ʛʥʫʪʪʷ ʥʦʞʽʚ-ʧʦʜʨʽʙʥʶʚʘʯʽʚ ʪʘ ʚʠʩʦʪʠ Lb ʩʝʢʪʦʨʘ ʧʽʜ ʥʦʞʽ-ʧʦʜʨʽʙʥʶʚʘʯʽ 

ʧʦʪʨʽʙʥʦ ʧʦʧʝʨʝʜʥʴʦ ʥʘʣʘʛʦʜʞʫʚʘʪʠ ʙʽʣʴʰʫ ʚʝʣʠʯʠʥʫ ʧʝʨʝʢʨʠʪʪʷ lb 

ʟʦʚʥʽʰʥʴʦʛʦ ʨʘʜʽʫʩʘ Rr ʨʦʣʠʢʘ ʚʽʜʥʦʩʥʦ ʟʦʚʥʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʘ D. ʊʘʢʦʞ ʽʟ 

ʛʨʘʬʽʢʽʚ ʨʠʩ. 2 ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʤʽʥʫʩʦʚʽ ʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ lb, ʱʦ ʚʢʘʟʫʻ ʥʘ 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁVȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 

 

 
66 

 

ʪʝ, ʱʦ ʧʨʠ ʮʠʭ ʟʥʘʯʝʥʥʷʭ ʽʩʥʫʻ ʦʙʤʝʞʝʥʥʷ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʢʫʪʘ ɓb, ʷʢʝ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 0 ʜʦ ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ ʛʨʘʬʽʢʘ ʽʟ ʚʽʩʩʶ ʘʙʩʮʠʩ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʤʽʥʽʤʘʣʴʥʦʤʫ ʪʝʦʨʝʪʠʯʥʦʤʫ ʢʫʪʫ ɓbmin ʛʥʫʪʪʷ ʥʦʞʽʚ-

ʧʦʜʨʽʙʥʶʚʘʯʽʚ. ɿʦʢʨʝʤʘ,  ʜʣʷ Lb =10 ʤʤ ɓbmin=20,41 ʛʨʘʜ, ʜʣʷ Lb =15 ʤʤ 

ɓbmin=13,69 ʛʨʘʜ, ʜʣʷ Lb =20 ʤʤ ɓbmin=10,29 ʛʨʘʜ. 
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ʊɸ ʐɺʀɼʂʆʉʊɯ ʇʆʊʆʂʋ ʇʆɺɯʊʈʗ ʅɸ ʇʈʆʎɽʉ ʉʋʐɯʅʅʗ  

ɺʆʃʆʉʔʂʀʍ ɻʆʈɯʍɯɺ 

 

ʃʘʚʨʝʥʶʢ ʇ.ʇ. 

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɺʩʪʫʧ. ɺʦʣʦʩʴʢʠʡ ʛʦʨʽʭ ʻ ʚʘʞʣʠʚʠʤ ʭʘʨʯʦʚʠʤ ʧʨʦʜʫʢʪʦʤ ʪʘ ʮʽʥʥʦʶ 

ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʋʢʨʘʾʥʠ. ʁʦʛʦ ʷʜʨʘ ʚʽʜʟʥʘʯʘʶʪʴʩʷ 

ʚʠʩʦʢʦʶ ʧʦʞʠʚʥʦʶ ʮʽʥʥʽʩʪʶ ʪʘ ʤʽʩʪʷʪʴ ʞʠʨʠ, ʙʽʣʢʠ, ʚʫʛʣʝʚʦʜʠ, ʚʽʪʘʤʽʥʠ ʡ 
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ʘʨʦʤʘʪʠʯʥʽ ʩʧʦʣʫʢʠ. ʂʨʠʪʠʯʥʦʶ ʧʨʦʙʣʝʤʦʶ ʛʘʣʫʟʽ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʾ 

ʷʢʦʩʪʽ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ: ʚʠʩʦʢʘ ʚʦʣʦʛʽʩʪʴ ʧʣʦʜʽʚ ʽ ʘʢʪʠʚʥʽʩʪʴ ʬʝʨʤʝʥʪʽʚ 

ʩʧʨʠʯʠʥʷʶʪʴ ʧʩʫʚʘʥʥʷ, ʨʦʟʚʠʪʦʢ ʛʨʠʙʢʦʚʦʾ ʤʽʢʨʦʬʣʦʨʠ ʪʘ ʟʥʠʞʝʥʥʷ 

ʪʦʚʘʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ɽʬʝʢʪʠʚʥʝ ʩʫʰʽʥʥʷ ʧʽʩʣʷ ʟʙʦʨʫ ʚʨʦʞʘʶ ʻ ʝʪʘʧʦʤ, 

ʱʦ ʚʠʟʥʘʯʘʻ ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʦʜʫʢʮʽʾ [1]. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʉʝʨʝʜ ʤʝʪʦʜʽʚ ʩʫʰʽʥʥʷ 

ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʻ ʢʦʥʚʝʢʪʠʚʥʝ ʩʫʰʽʥʥʷ ʛʘʨʷʯʠʤ 

ʧʦʚʽʪʨʷʤ ʟʘʚʜʷʢʠ ʧʨʦʩʪʦʪʽ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʠʤ ʚʠʪʨʘʪʘʤ. 

ʇʘʨʘʣʝʣʴʥʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʨʘʜʽʦʯʘʩʪʦʪʥʝ, ʽʥʬʨʘʯʝʨʚʦʥʝ ʪʘ ʚʘʢʫʫʤʥʝ 

ʩʫʰʽʥʥʷ, ʟʜʘʪʥʽ ʩʢʦʨʦʯʫʚʘʪʠ ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ ʡ ʧʽʜʚʠʱʫʚʘʪʠ ʷʢʽʩʪʴ. 

ʆʜʥʘʢ ʫ ʧʨʦʤʠʩʣʦʚʠʭ ʤʘʩʰʪʘʙʘʭ ʪʨʘʜʠʮʽʡʥʝ ʩʫʰʽʥʥʷ ʪʝʧʣʠʤ ʧʦʚʽʪʨʷʤ 

ʟʘʣʠʰʘʻʪʴʩʷ ʙʘʟʦʚʠʤ ʤʝʪʦʜʦʤ ʜʣʷ ʚʦʣʦʩʴʢʠʭ ʛʦʨʽʭʽʚ. ʉʢʣʘʜʥʽʩʪʴ ʧʨʦʮʝʩʫ 

ʟʫʤʦʚʣʝʥʘ ʚʽʜʤʽʥʥʦʩʪʷʤʠ ʚʦʣʦʛʦʩʪʽ ʰʢʘʨʘʣʫʧʠ ʪʘ ʷʜʨʘ: ʧʽʜ ʯʘʩ ʩʫʰʽʥʥʷ 

ʬʦʨʤʫʻʪʴʩʷ ʛʨʘʜʽʻʥʪ ʚʦʣʦʛʠ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʜʠʬʫʟʽʶ ʟ ʷʜʨʘ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʰʚʠʜʢʝ ʚʠʜʘʣʝʥʥʷ ʚʦʣʦʛʠ ʟʽ ʰʢʘʨʘʣʫʧʠ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ 

ʝʪʘʧʽ ʩʧʨʠʷʻ ʝʬʝʢʪʠʚʥʽʰʦʤʫ ʟʥʝʚʦʜʥʝʥʥʶ ʷʜʨʘ ʪʘ ʟʤʝʥʰʝʥʥʶ ʝʥʝʨʛʦʚʠʪʨʘʪ 

[1, 2]. 

ʄʝʪʘ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ ï ʚʠʚʯʝʥʥʷ ʢʽʥʝʪʠʢʠ 

ʩʫʰʽʥʥʷ ʚʦʣʦʩʴʢʠʭ ʛʦʨʽʭʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʪʝʧʣʦʛʦ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ ʚ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʦʩʥʦʚʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ (ʧʦʯʘʪʢʦʚʦʾ ʚʦʣʦʛʦʩʪʽ, ʪʝʤʧʝʨʘʪʫʨʠ, ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ, 

ʯʘʩʫ) ʥʘ ʰʚʠʜʢʽʩʪʴ ʩʫʰʽʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ. 

ʄʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ. ɽʢʩʧʝʨʠʤʝʥʪʠ ʚʠʢʦʥʘʥʦ ʥʘ ʟʨʘʟʢʘʭ ʩʦʨʪʫ 

Chandler (ʫʨʦʞʘʡ 2024 ʨ., ɺʽʥʥʠʮʴʢʘ ʦʙʣʘʩʪʴ). ʃʘʙʦʨʘʪʦʨʥʘ ʫʩʪʘʥʦʚʢʘ 

ʙʘʟʫʚʘʣʘʩʷ ʥʘ ʩʫʰʠʣʴʥʽʡ ʰʘʬʽ SENCOR SFD6601BK ʟ ʨʝʛʫʣʷʪʦʨʦʤ 

ʰʚʠʜʢʦʩʪʽ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ, ʜʘʪʯʠʢʘʤʠ DS18B20 ʽ ʨʝʻʩʪʨʘʪʦʨʦʤ 

ʪʝʤʧʝʨʘʪʫʨʠ ʊʄ-32/H-5ʊ. ɺʦʣʦʛʽʩʪʴ ʚʠʟʥʘʯʘʣʠ ʟʘ ʩʪʘʥʜʘʨʪʦʤ ʚʠʩʫʰʫʚʘʥʥʷ 

ʧʨʠ 105 ÁC ʪʘ ʚʦʣʦʛʦʤʽʨʦʤ He Lite (ʢʘʣʽʙʨʦʚʘʥʠʤ ʧʽʜ ʷʜʨʘ ʛʦʨʽʭʽʚ) [3]. 

ɼʽʘʧʘʟʦʥʠ ʬʘʢʪʦʨʽʚ ʜʦʩʣʽʜʞʝʥʥʷ: 

ï ʧʦʯʘʪʢʦʚʘ ʚʦʣʦʛʽʩʪʴ w = 34ï46 %; 

ï ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ T = 50, 65, 80 ÁC; 

ï ʰʚʠʜʢʽʩʪʴ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ v = 1, 2, 3 ʤ/ʩ; 

ï ʪʨʠʚʘʣʽʩʪʴ ʩʫʰʽʥʥʷ t ʜʦ 24 ʛʦʜʠʥ. 

ʂʨʠʪʝʨʽʷʤʠ ʦʮʽʥʢʠ ʦʙʨʘʥʦ: ʟʤʽʥʫ ʚʦʣʦʛʦʩʪʽ wt, ʰʚʠʜʢʽʩʪʴ ʩʫʰʽʥʥʷ Vt 

ʪʘ ʢʦʝʬʽʮʽʻʥʪ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ kʪ. ʄʘʪʝʤʘʪʠʯʥʫ ʦʙʨʦʙʢʫ ʚʠʢʦʥʘʥʦ ʫ 

Wolfram Cloud ʟ ʧʦʙʫʜʦʚʦʶ ʝʢʩʧʦʥʝʥʮʽʡʥʦʾ ʤʦʜʝʣʽ ʢʽʥʝʪʠʢʠ ʩʫʰʽʥʥʷ [3]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʧʽʜʪʚʝʨʜʠʣʠ ʽʩʪʦʪʥʠʡ 

ʚʧʣʠʚ ʫʩʽʭ ʜʦʩʣʽʜʞʝʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʜʠʥʘʤʽʢʫ ʩʫʰʽʥʥʷ: 

ï ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʟ 50 ʜʦ 80 ÁC ʧʨʠʩʢʦʨʶʻ ʟʥʠʞʝʥʥʷ 

ʚʦʣʦʛʦʩʪʽ ʤʘʡʞʝ ʚ 1,5 ʨʘʟʘ; 

ï ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ ʽʥʪʝʥʩʠʬʽʢʫʻ ʤʘʩʦʦʙʤʽʥ, 

ʦʜʥʘʢ ʧʨʠ v = 3 ʤ/ʩ ʬʽʢʩʫʻʪʴʩʷ ʨʠʟʠʢ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ ʩʫʰʽʥʥʷ; 
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ï ʚʠʱʘ ʧʦʯʘʪʢʦʚʘ ʚʦʣʦʛʽʩʪʴ ʟʙʽʣʴʰʫʻ ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ ʜʦ 

ʜʦʩʷʛʥʝʥʥʷ ʥʦʨʤʘʪʠʚʫ 8 %; 

ï ʥʘʡʚʠʱʘ ʰʚʠʜʢʽʩʪʴ ʩʫʰʽʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʧʦʯʘʪʢʦʚʽʡ ʩʪʘʜʽʾ (0ï

5 ʛʦʜ), ʜʘʣʽ ʧʨʦʮʝʩ ʫʧʦʚʽʣʴʥʶʻʪʴʩʷ ʯʝʨʝʟ ʜʠʬʫʟʽʡʥʽ ʦʙʤʝʞʝʥʥʷ. 

 

 
ʈʠʩ. 1. ɿʘʣʝʞʥʦʩʪʽ ʟʤʽʥʠ ʚʦʣʦʛʦʩʪʽ ʛʦʨʽʭʽʚ ʧʽʜ ʯʘʩ ʩʫʰʽʥʥʷ  ʧʨʠ ʨʽʟʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʘʭ 

  

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʥʘ ʦʩʥʦʚʽ ʝʢʩʧʦʥʝʥʮʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʚʠʷʚʠʣʘʩʷ 

ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʶ (ʚʠʩʦʢʽ ʟʥʘʯʝʥʥʷ F-ʢʨʠʪʝʨʽʶ), ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʾʾ 

ʘʜʝʢʚʘʪʥʽʩʪʴ ʜʣʷ ʦʧʠʩʫ ʧʨʦʮʝʩʫ ʫ ʜʦʩʣʽʜʞʝʥʠʭ ʤʝʞʘʭ. 

ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʦ ʟʤʽʥʽ ʚʦʣʦʛʦʩʪʽ ʛʦʨʽʭʽʚ ʧʽʜ ʯʘʩ ʩʫʰʽʥʥʷ 

ʧʨʦʚʝʜʝʥʦ ʨʦʟʨʘʭʫʥʦʢ ʢʦʝʬʽʮʽʻʥʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʫʰʽʥʥʷ ʜʣʷ ʢʦʞʥʦʛʦ 

ʚʘʨʽʘʥʪʫ ʜʦʩʣʽʜʫ. ɼʣʷ ʥʘʦʯʥʦʩʪʽ ʧʦʙʫʜʦʚʘʥʦ ʚʽʜʧʦʚʽʜʥʽ ʛʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʝʡ 

(ʨʠʩ. 1). ʈʦʟʨʘʭʦʚʘʥʠʡ ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ F å 2640,6 ʻ ʜʫʞʝ ʚʝʣʠʢʠʤ, ʱʦ ʤʦʞʝ 

ʩʚʽʜʯʠʪʠ ʧʨʦ ʟʥʘʯʫʱʽʩʪʴ ʤʦʜʝʣʽ (6) (F > Ft (0,05; 10; 341) å 1,859). 

ʇʦʯʘʪʢʦʚʘ ʚʦʣʦʛʽʩʪʴ w0 ʤʘʡʞʝ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʢʦʝʬʽʮʽʻʥʪ ʝʬʝʢʪʠʚʥʦʩʪʽ 

kt, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʡʦʛʦ ʫʟʘʛʘʣʴʥʶʶʯʽ ʚʣʘʩʪʠʚʦʩʪʽ. ɿʘʛʘʣʦʤ, ʦʧʪʠʤʽʟʘʮʽʷ 

ʧʨʦʮʝʩʫ ʩʫʰʽʥʥʷ ʚʠʤʘʛʘʻ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʰʚʠʜʢʦʩʪʽ 

ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʙʘʞʘʥʦʛʦ ʯʘʩʫ ʩʫʰʽʥʥʷ. ɿʤʝʥʰʝʥʥʷ kt 

ʽʟ ʯʘʩʦʤ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʨʦʮʝʩ ʩʫʰʽʥʥʷ ʻ ʙʘʛʘʪʦʬʘʟʥʠʤ, ʽ ʡʦʛʦ 
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ʧʘʨʘʤʝʪʨʠ ʩʣʽʜ ʢʦʨʠʛʫʚʘʪʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʘʜʽʾ ʩʫʰʽʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʯʘʩ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʛʦʨʽʭʽʚ ʟʤʝʥʰʫʻʪʴʩʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʪʝʤʧʝʨʘʪʫʨʠ ʩʫʰʽʥʥʷ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʚʠʱʽ ʪʝʤʧʝʨʘʪʫʨʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ, ʪʠʤ ʩʘʤʠʤ ʩʢʦʨʦʯʫʶʯʠ ʯʘʩ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʛʨʽʚʘʥʥʷ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʦʩʢʽʣʴʢʠ ʪʝʧʣʦʚʫ ʝʥʝʨʛʽʶ 

ʩʫʰʠʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʝʨʝʜʘʶʪʴ ʚʽʜ ʧʦʚʝʨʭʥʽ ʜʦ ʚʥʫʪʨʽʰʥʴʦʾ ʯʘʩʪʠʥʠ, 

ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʩʧʨʠʯʠʥʷʻ ʟʥʘʯʥʽ ʪʝʤʧʝʨʘʪʫʨʥʽ ʛʨʘʜʽʻʥʪʠ, ʱʦ 

ʧʨʠʩʢʦʨʶʻ ʧʝʨʝʜʘʯʫ ʪʝʧʣʦʪʠ. 

ʆʧʪʠʤʘʣʴʥʠʤ ʨʝʞʠʤʦʤ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʫ ʦʙʨʦʙʢʫ 

80 ÁC ʫʧʨʦʜʦʚʞ ʧʝʨʰʠʭ 5 ʛʦʜʠʥ ʽʟ ʧʦʜʘʣʴʰʠʤ ʟʥʠʞʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ 

50 ÁC. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ ʩʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʩʫʰʽʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ 

ʷʢʦʩʪʽ ʷʜʝʨ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. 

ɺʠʩʥʦʚʢʠ: 

1. ʂʽʥʝʪʠʢʘ ʩʫʰʽʥʥʷ ʚʦʣʦʩʴʢʠʭ ʛʦʨʽʭʽʚ ʻ ʬʘʟʦʚʦʶ: ʽʥʪʝʥʩʠʚʥʘ 

ʧʦʯʘʪʢʦʚʘ ʩʪʘʜʽʷ ʟʤʽʥʶʻʪʴʩʷ ʜʠʬʫʟʽʡʥʦ ʦʙʤʝʞʝʥʦʶ. 

2. ɺʠʨʽʰʘʣʴʥʠʤʠ ʢʝʨʦʚʘʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʻ ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ 

ʰʚʠʜʢʽʩʪʴ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ; ʧʦʯʘʪʢʦʚʘ ʚʦʣʦʛʽʩʪʴ ʚʠʟʥʘʯʘʻ ʪʨʠʚʘʣʽʩʪʴ. 

3. ʈʝʢʦʤʝʥʜʦʚʘʥʠʡ ʨʝʞʠʤ: 80 ÁC ʥʘ ʩʪʘʨʪʽ (å5 ʛʦʜ) ʟ ʧʦʜʘʣʴʰʠʤ 

ʟʥʠʞʝʥʥʷʤ ʜʦ 50 ÁC ʜʣʷ ʙʘʣʘʥʩʫ ʰʚʠʜʢʦʩʪʽ ʩʫʰʽʥʥʷ ʪʘ ʷʢʦʩʪʽ. 

4. ʆʪʨʠʤʘʥʘ ʤʦʜʝʣʴ ʻ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʶ ʪʘ ʧʨʠʜʘʪʥʦʶ ʜʣʷ 

ʽʥʞʝʥʝʨʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʤʠʩʣʦʚʠʭ ʨʝʞʠʤʽʚ ʩʫʰʽʥʥʷ. 
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https://doi.org/10.15199/48.2023.12.17. 

2. Yaropud V., Lavreniuk P. Research on the influence of warm air flow on 

the drying kinetics of walnuts. ʊʝʭʥʽʢʘ, ʝʥʝʨʛʝʪʠʢʘ, ʪʨʘʥʩʧʦʨʪ ɸʇʂ. 2025. ˉ 

1 (128). ʉ. 27-36. DOI: 10.37128/2520-6168-2025-1-3 

 

 

ʋɼʂ 631.365 

 

ɿɸʉʆɹʀ ɼʃʗ ɿɹɽʈɯɻɸʅʅʗ ʊɸ ʇɽʈɽɺɸʅʊɸɾɽʅʅʗ 

ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʀʍ ʄɸʊɽʈɯɸʃɯɺ ɯɿ ʉʀʉʊɽʄʆʖ 

ʆɹʈʆɹʂʀ ɺɯɼ ʐʂɯɼʅʀʂɯɺ ɯ ɻʈʀɹʂɯɺ ʅɺʏ 

ɺʀʇʈʆʄɯʅʖɺɸʅʅʗʄ 

 

ɻʝʚʢʦ ɯ.ɹ., ɼʦʚʙʫʰ ʊ.ɸ., ɹʫʯʠʥʩʴʢʠʡ ɺ.ʄ. 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʇʫʣʶʷ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʋ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʜʦʩʠʪʴ 

ʯʘʩʪʦ ʽʩʥʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʜʦʜʘʪʢʦʚʠʭ ʦʧʝʨʘʮʽʷʭ ʧʦʚôʷʟʘʥʠʭ ʽʟ ʟʙʝʨʝʞʝʥʥʽ 

https://doi.org/10.15199/48.2023.12.17
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ʚʨʦʞʘʶ, ʱʦ, ʟʦʢʨʝʤʘ, ʧʦʪʨʝʙʫʻ ʡʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʚʽʜ ʰʢʽʜʥʠʢʽʚ ʪʘ ʛʨʠʙʢʽʚ. 

ʇʨʦʪʝ ʽʩʥʫʶʯʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʢʦʥʘʥʥʷ ʪʘʢʠʭ ʦʧʝʨʘʮʽʡ ʥʝ ʟʘʚʞʜʠ ʫ ʧʦʚʥʽʡ ʤʽʨʽ 

ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʝʦʙʭʽʜʥʠʡ ʷʢʽʩʥʠʡ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʪʘ ʻ ʜʦʩʠʪʴ 

ʝʥʝʨʛʦʚʠʪʨʘʪʥʠʤʠ. ʊʦʤʫ, ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʟʜʝʰʝʚʣʝʥʥʷ 

ʪʘʢʠʭ ʦʧʝʨʘʮʽʡ ʥʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʾʭ ʧʨʦʚʝʜʝʥʥʷ ʷʢ ʜʦʜʘʪʢʦʚʠʭ ʧʨʠ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʊʘʢʽ ʦʧʝʨʘʮʽʾ ʤʦʞʥʘ 

ʧʨʦʚʦʜʠʪʠ ʧʨʠ ʟʘʚʘʥʪʘʞʝʥʥʽ ʯʠ ʚʠʚʘʥʪʘʞʝʥʥʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʟ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʦʛʦ ʨʦʜʫ ʪʨʘʥʩʧʦʨʪʝʨʽʚ, ʙʫʥʢʝʨʽʚ 

ʟʘʚʘʥʪʘʞʫʚʘʯʽʚ ʪʦʱʦ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʧʣʠʚ ʥʘʜʚʠʩʦʢʦʯʘʩʪʦʪʥʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ (ʅɺʏ) ʥʘ ʙʽʦʣʦʛʽʯʥʽ ʦʙôʻʢʪʠ ʜʘʣʝʢʦ ʥʝ ʚʧʦʚʥʽʡ ʤʽʨʽ 

ʜʦʩʣʽʜʞʝʥʦ. ʇʨʦʪʝ ʽʩʥʫʶʪʴ ʜʝʷʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʡʦʛʦ ʚʠʚʯʝʥʥʶ [1] ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʘʭ [2, 3]. ʎʽ ʟʫʩʠʣʣʷ ʧʦʚôʷʟʘʥʽ 

ʟ̔ ʧʦʰʫʢʦʤ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʝʬʝʢʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʙʽʦʦʙôʻʢʪʽʚ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʣʝʥʥʷ ʟʘʩʦʙʽʚ ʜʣʷ 

ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʦʩʥʘʱʝʥʠʭ 

ʩʠʩʪʝʤʦʶ ʦʙʨʦʙʢʠ ʚʽʜ ʰʢʽʜʥʠʢʽʚ ʽ ʛʨʠʙʢʽʚ ʅɺʏ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ. 

 
ʈʠʩ. 1. ʊʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʜʣʷ ʦʙʨʦʙʢʠ ʚʽʜ ʰʢʽʜʥʠʢʽʚ ʽ ʛʨʠʙʢʽʚ ʅɺʏ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ ʩ/ʛ ʤʘʪʝʨʽʘʣʽʚ: ʘ) ʙʫʥʢʝʨ-ʥʘʢʦʧʠʯʫʚʘʯ; ʙ) ʪʨʘʥʩʧʦʨʪʝʨ; ʚ) 

ʧʝʨʝʨʽʟ ʧʦ ɸ-ɸ; 1 ï ʜʝ̔ʣʝʢ-ʪʨʠʯʥʠʡ ʚʠʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʧʘʪʨʫʙʦʢ; 2 - ʩʣʶʜʷʥʘ 

ʧʨʦʢʣʘʜʢʘ; 3 - ʦʧʨʦʤʽʥʶʚʘʯ 

 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɺʧʣʠʚ ʥʘʜʚʠʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʥʘ ʙʽʦʣʦʦʙôʻʢʪʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʟʦʢʨʝʤʘ: ʧʦʪʫʞʥʽʩʪʴ ʧʦʣʷ; 

ʯʘʩʪʦʪʘ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ; ʜʦʚʞʠʥʘ ʭʚʠʣʽ; ʙʝʟʧʝʨʝʨʚʥʝ ʘʙʦ 
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ʧʝʨʝʨʚʥʝ ʨʝʞʠʤʫ ʦʧʨʦʤʽʥʶʚʘʥʥʷ; ʪʨʠʚʘʣʽʩʪʴ ʜʽʾ ʨʝʞʠʤʫ ʦʧʨʦʤʽʥʶʚʘʥʥʷ; 

ʢʦʤʙʽʥʫʚʘʥʥʷ ʜʽʾ ʟ ʪʘʢʠʤʠ ʯʠʥʥʠʢʘʤʠ ʩʝʨʝʜʦʚʠʱʘ, ʷʢ ʥʘʷʚʥʽʩʪʴ ʰʫʤʫ, 

ʽʥʦhʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʦʱʦ. ʎʽ ʬʘʢʪʦʨʠ ʚ ʟʥʘʯʥʽʡ 

ʤʽʨʽ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠ ʦʧʽʨʥʽʩʪʴ ʥʘ ʜʽʶ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʧʦʣʽʚ [2]. 

ʊʦʞ ʜʣʷ ʦʙʨʦʙʢʠ ʚʽʜ ʰʢʽʜʥʠʢʽʚ ʽ ʛʨʠʙʢʽʚ ʅɺʏ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘʤʠ ʨʦʟʨʦʙʣʝʥʦ ʙʫʥʢʝʨ ʽʟ ʩʠʩʪʝʤʦʶ 

ʦʙʨʦʙʢʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʚʽʜ ʰʢʽʜʥʠʢʽʚ ʽ ʛʨʠʙʢʽʚ ʅɺʏ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ, ʢʦʥʩʪʨʫʢʪʠʚʥʫ ʩʭʝʤʫ ʷʢʦʛʦ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 1.ʘ, ʪʘ 

ʪʨʘʥʩʧʦʨʪʝʨ ʟ ʙʣʦʢʦʤ ʥʘʜʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ʜʣʷ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ, ʩʫʰʽʥʥʷ ʪʘ 

ʦʙʨʦʙʣʝʥʥʷ ʚʽʜ ʰʢʽʜʥʠʢʽʚ ʽ ʛʨʠʙʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʘ ʽʥʰʠʭ 

ʤʘʪʝʨʽʘʣʽʚ [3], ʢʦʥʩʪʨʫʢʪʠʚʥʫ ʩʭʝʤʫ ʷʢʦʛʦ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 1.ʙ. ʅʘ ʨʠʩ. 1.ʚ 

ʟʦʙʨʘʞʝʥʦ ʧʝʨʝʨʽʟ ʧʦ ɸ-ɸ ʥʘ ʧʦʧʝʨʝʜʥʽʭ ʨʠʩʫʥʢʘʭ. 

ɺʠʩʥʦʚʦʢ. ɼʦ ʧʝʨʝʚʘʛ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʚʽʜʥʦʩʠʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ 

ʦʙʨʦʙʣʝʥʥʷ ʚʽʜ ʰʢʽʜʥʠʢʽʚ ʽ ʛʨʠʙʢʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʇʨʠ 

ʮʴʦʤʫ ʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʘʭ ʯʘʩʪʦʪʫ ʚʧʣʠʚʫ ʥʘ ʙʽʦʦʙô̒ ʢʪʠ 

ʜʦʮʽʣʴʥʦ ʚʠʙʨʘʪʠ ʚ ʤʝʞʘʭ 3 ɻɻʮ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʫ ʜʽʶ 

ʥʘ ʥʠʭ ʪʘ ʥʘʡʚʠʱʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ, ʧʦʟʘʷʢ ʤʘʛʥʝʪʨʦʥʠ ʟ ʯʘʩʪʦʪʦʶ 

ʛʝʥʝʨʘʮʽʾ 3 ɻɻʮ ʻ ʥʘʡʙʽʣʴʰ ʜʦʩʪʫʧʥʠʤʠ ʽ ʜʝʰʝʚʠʤʠ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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2. ɻʝʚʢʦ ɯ.ɹ., ʄʘʨʮʝʥʶʢ ɸ.ʉ., ɼʫʥʝʮʴ ɺ.ʃ., ʇʘʣʷʥʠʮʷ ʖ.ɹ., 

ɹʫʯʠʥʩʴʢʠʡ ɺ.ʄ., ɹʨʠʢʩʘ ɸ.ʆ. ʊʨʘʥʩʧʦʨʪʝʨ ʟ ʙʣʦʢʦʤ ʥʘʜʚʠʩʦʢʠʭ ʯʘʩʪʦʪ ʜʣʷ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ, ʩʫʰʽʥʥʷ ʪʘ ʦʙʨʦʙʣʝʥʥʷ ʚʽʜ ʰʢʽʜʥʠʢʽʚ ʽ ʛʨʠʙʢʽʚ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʘ ʽʥʰʠʭ ʤʘʪʝʨʽʘʣʽʚ / ʇʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʽ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʘʰʠʥ, ʧʨʦʮʝʩʽʚ ʽ ʩʠʩʪʝʤ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ, 2023. C. 33-34. 
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ʄɽʍɸʅɯʂʆ-ʊɽʍʅʆʃʆɻɯʏʅɯ ʇʈʆʎɽʉʀ ʆɹʈʆɹɯʊʂʋ ʆɹʏɯʉɸʅʆɰ 

ʉʆʃʆʄʀ 

 

ʇʘʭʫʯʠʡ ɸ.ʄ. 

ɼʝʨʞʘʚʥʠʡ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʯʠʥʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʩʫʯʘʩʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʻ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʧʽʩʣʷʞʥʠʚʥʠʭ ʨʦʩʣʠʥʥʠʭ 
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ʨʝʰʪʦʢ ʥʘ ʧʦʚʝʨʭʥʽ ʧʦʣʷ. ʋ ʪʨʘʜʠʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ 

ʧʦʜʨʽʙʥʝʥʘ ʩʦʣʦʤʘ ʯʘʩʪʦ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʦ, ʫʪʚʦʨʶʶʯʠ 

ʩʢʫʧʯʝʥʥʷ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʥʘʩʪʫʧʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʦʧʝʨʘʮʽʡ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʢʦʤʙʘʡʥʦʚʠʭ ʩʠʩʪʝʤ ʧʦʜʨʽʙʥʝʥʥʷ ʪʘ 

ʨʦʟʢʠʜʘʥʥʷ ʣʠʰʝ ʯʘʩʪʢʦʚʦ ʨʦʟʚôʷʟʫʻ ʧʨʦʙʣʝʤʫ, ʦʩʢʽʣʴʢʠ ʥʘʚʽʪʴ ʧʨʠ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʥʝʨʽʜʢʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʩʦʣʦʤʠ ʫ ʚʠʛʣʷʜʽ 

ʚʫʟɹʢʠʭ ʩʤʫʛ ʧʦʟʘʜʫ ʤʘʰʠʥʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʦʙʯʽʩʫʶʯʠʭ ʞʥʠʚʘʨʦʢ ʜʦʟʚʦʣʷʻ ʟʥʷʪʠ ʧʨʦʙʣʝʤʫ 

ʨʦʟʧʦʜʽʣʫ ʩʦʣʦʤʠ, ʘʜʞʝ ʦʩʥʦʚʥʘ ʤʘʩʘ ʩʪʝʙʝʣ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ ʢʦʨʝʥʽ, 

ʩʪʚʦʨʶʶʯʠ ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʡ ʘʛʨʦʬʦʥ ʜʣʷ ʥʘʩʪʫʧʥʠʭ ʢʫʣʴʪʫʨ ʪʘ 

ʟʤʝʥʰʫʶʯʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʢʦʤʙʘʡʥ. ɺʦʜʥʦʯʘʩ ʚʠʥʠʢʘʻ ʽʥʰʘ ʧʨʦʙʣʝʤʘ ī 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʤʝʭʘʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʦʙʨʦʙʽʪʢʫ ʦʙʯʽʩʘʥʦʾ ʩʦʣʦʤʠ, ʷʢʘ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ ʧʦʣʽ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʫʥʽʬʽʢʦʚʘʥʠʭ ʨʽʰʝʥʴ ʱʦʜʦ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʫʤʦʚʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʫʟʘʛʘʣʴʥʝʥʦʾ ʩʭʝʤʠ ʧʨʠʡʥʷʪʪʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ 

ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʢʽʣʴʢʽʩʥʠʭ ʪʘ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʣʦʤʠ, ˇʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʤʦʨʬʦʣʦʛʽʾ ʢʫʣʴʪʫʨ ʽ ʩʪʨʫʢʪʫʨʠ ʩʽʚʦʟʤʽʥʠ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʉʫʯʘʩʥʽ ʨʦʙʦʪʠ [1] ʩʚʽʜʯʘʪʴ, ʱʦ 

ʧʦʜʨʽʙʥʝʥʥʷ ʡ ʽʥʢʦʨʧʦʨʘʮʽʷ ʩʦʣʦʤʠ ʫ ˇʨʫʥʪ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʡʦʛʦ 

ʩʪʨʫʢʪʫʨʥʠʡ ʩʪʘʥ, ʚʦʜʦʫʪʨʠʤʫʚʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʽ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʫ 

ʘʢʪʠʚʥʽʩʪʴ. ɯʥʰʽ ʜʦʩʣʽʜʞʝʥʥʷ [2] ʚʽʜʟʥʘʯʘʶʪʴ ʧʝʨʝʚʘʛʠ ʦʙʯʽʩʫʶʯʠʭ 

ʞʥʠʚʘʨʦʢ ʫ ʟʤʝʥʰʝʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʢʦʤʙʘʡʥ ʪʘ ʟʙʝʨʝʞʝʥʥʽ ʚʦʣʦʛʠ, 

ʧʨʦʪʝ ʥʘʛʦʣʦʰʫʶʪʴ ʥʘ ʩʢʣʘʜʥʦʩʪʽ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʣʠʢʠʭ 

ʦʙʩʷʛʽʚ ʩʪʦʷʯʦʾ ʩʦʣʦʤʠ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ. ʆʙˇʨʫʥʪʫʚʘʪʠ ʪʘ ʨʦʟʨʦʙʠʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ 

ʤʝʭʘʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʦʚʦʜʞʝʥʥʷ ʟ ʦʙʯʽʩʘʥʦʶ ʩʦʣʦʤʦʶ ʧʽʩʣʷ 

ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʾʾ ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ ʧʦʜʘʣʴʰʠʭ 

ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʦʧʝʨʘʮʽʡ (ʧʦʩʽʚ, ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ), ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʠʪʠ 

ʦʧʪʠʤʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʽʰʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʘʛʨʦʝʢʦʣʦʛʽʯʥʠʭ ʪʘ 

ʝʢʦʥʦʤʽʯʥʠʭ ʢʨʠʪʝʨʽʾʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɼʣʷ ʦʧʠʩʫ ʧʨʦʮʝʩʽʚ ʧʦʚʦʜʞʝʥʥʷ ʟ ʦʙʯʽʩʘʥʦʶ 

ʩʦʣʦʤʦʶ ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʧʦʙʫʜʦʚʘʥʦ ʫʟʘʛʘʣʴʥʝʥʫ ʤʦʜʝʣʴ, ʷʢʘ 

ʚʨʘʭʦʚʫʻ: ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʡ ʨʦʟʧʦʜʽʣ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ; ʜʠʥʘʤʽʢʫ ʾʭ 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ; ʚʧʣʠʚ ʟʘʣʠʰʢʽʚ ʥʘ ʷʢʽʩʪʴ ʧʦʩʽʚʫ; ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ 

ʦʙʤʝʞʝʥʥʷ ʤʘʰʠʥʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ. 

ɼʣʷ ʦʧʠʩʫ ʧʨʦʮʝʩʽʚ ʧʦʚʦʜʞʝʥʥʷ ʟ ʦʙʯʽʩʘʥʦʶ ʩʦʣʦʤʦʶ ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ 

ʚʨʦʞʘʶ ʧʦʙʫʜʦʚʘʥʦ ʫʟʘʛʘʣʴʥʝʥʫ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ, ʷʢʘ ʚʨʘʭʦʚʫʻ 

ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʡ ʨʦʟʧʦʜʽʣ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ.  

ɼʣʷ ʢʦʞʥʦʾ ʜʽʣʷʥʢʠ ʧʦʣʷ Ὥ=1..ὔ ʪʘ ʤʦʤʝʥʪʫ ʯʘʩʫ ὸ=0..Ὕ: 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 
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Ὓὸ ρ Ὓὸ Ὑ ὸ Ὀ ὸ В ὝOᶰ ὸȟ                          (1) 

ʜʝ Si(t) ï ʤʘʩʘ ʩʦʣʦʤʠ ʥʘ ʜʽʣʷʥʮʽ ʽ ʫ ʤʦʤʝʥʪ t (ʢʛĿʤ-2). 

 Ὑ ὸ  В ό ὶ ὺ ï ʤʘʩʘ ʩʦʣʦʤʠ, ʦʙʨʦʙʣʝʥʘ ʪʝʭʥʦʣʦʛʽʻʶ k, 

ʟʘʣʝʞʥʦ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʽʢʠ u, 

Di(t) ï ʤʘʩʘ, ʱʦ ʤʽʥʝʨʘʣʟ̔ʫʚʘʣʘʩʷ, 

ʊjŸi (t) ï ʤʘʩʘ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ, ʱʦ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʚʽʜ ʩʫʩʽʜʥʽʭ 

ʜʽʣʷʥʦʢ N(i) ʤʝʭʘʥʽʯʥʝ ʨʦʟʢʠʜʘʥʥʷ. 

ʈʽʚʥʷʥʥʷ ʨʦʟʢʣʘʜʘʥʥʷ ʨʝʰʪʦʢ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ: 

Ὀ ὸ Ὓὸρ ὩὼὴὯ ὝȟὡȟὪЎὸ ,                      (2) 

ʜʝ kmin ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ˇʨʫʥʪʫ ʊi, ʚʦʣʦʛʦʩʪʽ Wi  ʪʘ 

ʬʨʘʢʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʨʝʰʪʦʢ fi. 

ʈʽʚʥʷʥʥʷ ʚʧʣʠʚʫ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ ʥʘ ʷʢʽʩʪʴ ʧʦʩʽʚʫ, ʱʦ ʦʧʠʩʫʻ 

ʡʤʦʚʽʨʥʽʩʪʴ ʫʩʧʽʰʥʦʛʦ ʟʘʛʣʠʙʣʝʥʥʷ ʥʘʩʽʥʥʷ ʥʘ ʜʽʣʷʥʮʽ :̔ 

ὖ  ,                        (3) 

ʜʝ ɓj ï ʢʦʝʬʽʮʽʻʥʪʠ, v ï ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʯʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʽʚʘʣʢʠ. 

ɹʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʘ ʦʧʪʠʤʽʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʾ ʟʘ ʤʝʪʫ ʩʪʘʚʠʪʴʩʷ ʟʥʘʡʪʠ 

ʦʧʪʠʤʘʣʴʥʠʡ ʚʠʙʽʨ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ὺ  ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʽʢʠ v, ʱʦ 
ʤʘʢʩʠʤʽʟʫʻ ʚʨʦʞʘʡʥʽʩʪʴ, ʤʽʥʽʤʽʟʫʻ ʚʠʪʨʘʪʠ ʪʘ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ 

ʩʦʣʦʤʠ: 

ÍÁØὊ Вὣὃ,   ÍÉÎὊ В ὧ Вό ὃ, ÍÉÎὊ ὠὥὶὛὝ , 

ʜʝ ɸ̔ ï ʧʣʦʱʘ ʜʽʣʷʥʢʠ, ʩ(k) ï ʚʘʨʪʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ, ὠὥὶὛὝ ï 

ʜʠʩʧʝʨʩʽʷ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ.  

ʎʷ ʤʦʜʝʣʴ ʜʦʟʚʦʣʷʻ ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʶʚʘʪʠ ʚʧʣʠʚ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʨʽʰʝʥʴ ʥʘ ʨʦʟʧʦʜʽʣ ʩʦʣʦʤʠ, ʷʢʽʩʪʴ ʧʦʩʽʚʫ ʪʘ ʚʨʦʞʘʡʥʽʩʪʴ, ʘ ʪʘʢʦʞ 

ʽʥʪʝʛʨʫʚʘʪʠ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʦʙʤʝʞʝʥʥʷ ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ ʤʘʰʠʥʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ. 

ɺʠʩʥʦʚʦʢ: ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʶʚʘʪʠ 

ʥʘʩʣʽʜʢʠ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʧʦʚʦʜʞʝʥʥʷ ʟ ʩʦʣʦʤʦʶ ʜʣʷ ʘʛʨʦʝʢʦʣʦʛʽʯʥʠʭ ʽ 

ʝʢʦʥʦʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜˇʨʫʥʪʷ ʜʣʷ 

ʦʧʪʠʤʽʟʘʮʽʾ ʤʘʰʠʥʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ. ʈʝʘʣʽʟʘʮʽʷ ʤʦʜʝʣʽ ʥʘ ʧʨʘʢʪʠʮʽ 

ʩʧʨʠʷʪʠʤʝ ʨʘʮʽʦʥʘʣʴʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʧʽʩʣʷʞʥʠʚʥʠʭ ʨʝʰʪʦʢ, 

ʧʽʜʚʠʱʝʥʥʶ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ, ʩʪʘʙʽʣʴʥʦʩʪʽ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʟʘʛʘʣʴʥʽʡ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʛʨʦʩʠʩʪʝʤ. 
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ʆɹˆʈʋʅʊʋɺɸʅʅʗ ʇɸʈɸʄɽʊʈɯɺ ʈʆɹʆʏʆɻʆ ʆʈɻɸʅʋ ɼʃʗ 

ʋʑɯʃʔʅɽʅʅʗ ʈʆʉʃʀʅʅʀʍ  ʈɽʐʊʆʂ  

 

ʂʦʨʯʘʢ ʄ.ʄ., ʈʫʜʴ ɸ.ɺ., ɻʨʫʰʝʮʴʢʠʡ ʉ.ʄ. 

ɿʘʢʣʘʜ ʚʠʱʦʾ ʦʩʚʽʪʠ çʇʦʜʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 
 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʨʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦʤʫ ʩʧʦʩʦʙʽ ʦʙʨʦʙʽʪʢʫ ʧʦʣʷ, 

ʟʘʩʤʽʯʝʥʦʛʦ ʨʦʩʣʠʥʥʠʤʠ ʟʘʣʠʰʢʘʤʠ ʢʫʢʫʨʫʜʟʠ, ʧʦʩʣʽʜʦʚʥʦ ʟʜʽʡʩʥʶʶʪʴʩʷ 

ʧʨʦʮʝʩʠ ʧʝʨʝʨʽʟʫ ʜʦʚʛʠʭ ʪʘ ʛʨʫʙʠʭ ʨʦʩʣʠʥʥʠʭ ʟʘʣʠʰʢʽʚ, ʧʨʦʮʝʩʠ ʨʦʟʧʦʜʽʣʫ 

ʧʦ ʨʷʜʢʘʭ, ʫʱʽʣʴʥʝʥʥʷ, ʧʨʠʪʠʩʢʘʥʥʷ ʜʦ ˇʨʫʥʪʫ ʪʘ ʦʨʽʻʥʪʫʚʘʥʥʷ, ʧʦʜʨʽʙʥʝʥʥʷ 

ʟʛʦʨʥʝʥʦʾ ʨʦʩʣʠʥʥʦ-ʟʝʤʣʷʥʦʾ ʤʘʩʠ, ʧʨʦʮʝʩ  ʚʠʨʽʚʥʶʚʘʥʥʷ ʦʙʨʦʙʣʝʥʦʾ 

ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʟ ʦʜʥʦʯʘʩʥʠʤ ʰʣʝʡʬʫʚʘʥʥʷʤ [1].  

ʇʨʦʮʝʩ ʧʝʨʝʨʽʟʫ ʟʜʽʡʩʥʶʻ ʧʝʨʝʨʽʟʘʥʥʷ ʜʦʚʛʠʭ ʪʘ ʛʨʫʙʠʭ ʩʪʝʙʝʣ ʚ 

ʤʽʞʨʷʜʜʷʭ ʟ ʦʜʥʦʯʘʩʥʠʤ ʦʯʠʱʝʥʥʷʤ ʾʭ ʚʽʜ ʟʘʙʠʚʘʥʥʷ. ʇʨʦʮʝʩ ʨʦʟʧʦʜʽʣʫ 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʩʧʨʷʤʫʚʘʥʥʷ ʨʦʩʣʠʥʥʠʭ ʟʘʣʠʰʢʽʚ ʟ ʤʽʞʨʷʜʴ ʥʘ ʨʷʜʢʠ. 

ʇʨʦʮʝʩ ʫʱʽʣʴʥʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʚʪʨʘʤʙʦʚʫʚʘʥʥʷ ʟʛʦʨʥʝʥʠʭ ʨʦʩʣʠʥʥʠʭ 

ʟʘʣʠʰʢʽʚ ʪʘ ʩʧʨʠʷʻ ʢʨʘʱʦʤʫ ʧʽʜʛʦʪʦʚʣʝʥʥʶ ʜʦ ʧʨʦʮʝʩʫ ʧʦʜʨʽʙʥʝʥʥʷ. 

ʇʨʦʮʝʩ ʧʨʠʪʠʩʢʘʥʥʷ ʪʘ ʦʨʽʻʥʪʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʩʪʠʩʢʘʥʥʷ ʪʘ ʩʧʨʷʤʫʚʘʥʥʷ 

ʟʛʦʨʥʝʥʦʾ ʣʠʩʪʦʩʪʝʙʣʦʚʦʾ ʤʘʩʠ ʚ ʟʦʥʠ ʧʦʜʨʽʙʥʝʥʥʷ. ʇʨʦʮʝʩ ʧʦʜʨʽʙʥʝʥʥʷ 

ʟʜʽʡʩʥʶʻ ʦʙʨʦʙʽʪʦʢ ʟʛʦʨʥʝʥʠʭ ʨʦʩʣʠʥʥʠʭ ʟʘʣʠʰʢʽʚ ʪʘ ˇʨʫʥʪʫ ʰʣʷʭʦʤ 

ʬʨʝʟʝʨʫʚʘʥʥʷ. ʇʨʦʮʝʩ ʚʠʨʽʚʥʶʚʘʥʥʷ ʟ ʦʜʥʦʯʘʩʥʠʤ ʰʣʝʡʬʫʚʘʥʥʷʤ 

ʟʘʙʝʟʧʝʯʫʻ ʢʨʘʱʝ ʨʦʟʧʫʰʝʥʥʷ ʪʘ ʚʠʨʽʚʥʶʚʘʥʥʷ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ ʧʦʣʷ.  

ʂʦʞʝʥ ʧʨʦʮʝʩ ʩʧʨʠʷʻ ʢʨʘʱʦʤʫ ʧʨʦʪʽʢʘʥʥʶ ʥʘʩʪʫʧʥʦʛʦ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʚʧʣʠʚʫ ʢʦʪʢʘ ʥʘ ʫʱʽʣʴʥʝʥʥʷ ʨʦʩʣʠʥʥʠʭ ʟʘʣʠʰʢʽʚ ʧʦʪʨʽʙʥʽ ʜʣʷ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʡʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ.  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʘʩʠʚʥʽ ʨʦʙʦʯʽ ʦʨʛʘʥʠ ʚ ʢʦʤʙʽʥʦʚʘʥʠʭ 

ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʤʘʰʠʥʘʭ ʫʜʦʩʢʦʥʘʣʶʶʪʴ ʬʽʨʤʠ ʟʘʨʫʙʽʞʥʠʭ ʢʨʘʾʥ: 

Kongskilde, Kvernelend, Dal ï Bo, Franquet ʪʘ ʽʥ. ɺʦʥʠ ʚʧʨʦʚʘʜʞʫʶʪʴ ʨʽʟʥʽ 
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ʪʠʧʠ ʢʦʪʢʽʚ ʪʘ ʚʠʨʽʚʥʶʚʘʣʴʥʽ ʨʦʙʦʯʽ ʦʨʛʘʥʠ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʩʪʘʙʽʣʴʥʦʾ ʜʽʾ 

ʥʘ ˇʨʫʥʪ. 

ɺ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʦʙʨ̌ʫʥʪʦʚʫʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʪʘ 

ʫʱʽʣʴʥʶʶʯʠʡ ʚʧʣʠʚ ʨʽʟʥʠʭ ʪʠʧʽʚ ʢʦʪʢʽʚ. ʊʘʢʽ ʢʦʪʢʠ ʟʘʜʦʚʽʣʴʥʦ ʧʨʘʮʶʶʪʴ, 

ʦʜʥʘʢ ʻ ʤʘʩʠʚʥʠʤʠ ʪʘ ʤʘʶʪʴ ʚʝʣʠʢʠʡ ʪʷʛʦʚʠʡ ʦʧʽʨ [2]. 

ɿʘʣʠʰʘʻʪʴʩʷ ʥʝ ʜʦʩʣʽʜʞʝʥʦʶ ʚʟʘʻʤʦʜʽʷ ʢʦʪʢʽʚ ʟ ʽʥʰʠʤʠ ʪʠʧʘʤʠ 

ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ, ʥʝ ʚʠʚʯʝʥʦ ʧʨʦʮʝʩ ʫʱʽʣʴʥʝʥʥʷ ʨʦʩʣʠʥʥʠʭ ʟʘʣʠʰʢʽʚ 

ʢʦʪʢʘʤʠ ʧʦ ʨʷʜʢʘʭ ʧʦʩʽʚʫ ʛʨʫʙʦʩʪʝʙʣʦʚʠʭ ʢʫʣʴʪʫʨ ʪʘ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ ʫʤʦʚʠ 

ʥʘʜʽʡʥʦʛʦ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ, ʚʽʜʩʫʪʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʩʪʦʩʦʚʥʦ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʪʢʽʚ ʚ ʢʦʤʙʽʥʦʚʘʥʠʭ ʘʛʨʝʛʘʪʘʭ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ. ʆʙ̌ʨʫʥʪʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʯʦʛʦ 

ʦʨʛʘʥʫ ʜʣʷ ʫʱʽʣʴʥʝʥʥʷ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ ʢʫʢʫʨʫʜʟʠ ʧʦ ʩʤʫʛʘʭ ʦʙʨʦʙʽʪʢʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʦʮʝʩ ʫʱʽʣʴʥʝʥʥʷ ʟʛʦʨʥʝʥʠʭ 

ʛʨʫʙʦʩʪʝʙʣʦʚʠʭ ʟʘʣʠʰʢʽʚ ʧʨʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʽʪʢʫ ʧʦʣʷ 

ʚʠʢʦʥʫʶʪʴ ʢʦʪʢʠ. ʈʦʙʦʯʠʤ ʦʨʛʘʥʦʤ ʢʦʪʢʘ ʻ ʮʠʣʽʥʜʨʠʯʥʘ ʧʦʚʝʨʭʥʷ, ʘ 

ʦʩʥʦʚʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʘʤʠ ï ʜʽʘʤʝʪʨ ʽ ʰʠʨʠʥʘ. ʂʦʪʦʢ ʫʱʽʣʴʥʶʻ 

ʟʛʦʨʥʝʥʫ ʨʦʩʣʠʥʥʫ ʤʘʩʫ ʧʦ ʨʷʜʢʘʭ ʧʦʩʽʚʫ ʛʨʫʙʦʩʪʝʙʣʦʚʠʭ ʢʫʣʴʪʫʨ. ʑʦʙ 

ʜʦʩʣʽʜʠʪʠ (ʚʠʷʚʠʪʠ) ʜʽʶ ʢʦʪʢʘ ʥʘ ʨʦʩʣʠʥʥʽ ʟʘʣʠʰʢʠ, ʨʦʟʛʣʷʥʝʤʦ ʡʦʛʦ 

ʚʟʘʻʤʦʜʽʶ ʽʟ ʩʬʦʨʤʦʚʘʥʠʤ ʩʪʝʙʣʦʚʠʤ ʚʘʣʢʦʤ. 

ɺʽʜ ʜʽʾ ʩʠʣʠ N ʥʘ ʩʪʝʙʣʘ ʚʠʥʠʢʘʶʪʴ ʩʠʣʠ ʪʝʨʪʷ F2 (ʨʠʩ. 1) ʤʽʞ ʦʙʦʜʦʤ 

ʢʦʪʢʘ ʽ ʩʪʝʙʣʘʤʠ, ʷʢʽ ʥʘʧʨʘʚʣʝʥʽ ʚ ʩʪʦʨʦʥʫ, ʟʚʦʨʦʪʥʶ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʢʦʪʢʘ.  

 
ʈʠʩ. 1. ʉʭʝʤʘ ʜʽʾ ʢʦʪʢʘ ʥʘ ʩʪʝʙʣʘ: h ï ʚʠʩʦʪʘ ʚʘʣʢʘ; D ï ʜʽʘʤʝʪʨ ʢʦʪʢʘ; 

Ŭ ï ʢʫʪ ʤʽʞ ʛʦʨʠʟʦʥʪʘʣʣʶ ʽ ʜʦʪʠʯʥʦʶ ʜʦ ʢʦʣʘ ʢʦʪʢʘ, ʧʨʦʚʝʜʝʥʠʡ ʚ ʪʦʯʮʽ 

ʜʦʪʠʢʫ ʡʦʛʦ ʽʟ ʩʪʝʙʣʘʤʠ; N ï ʩʠʣʘ, ʥʦʨʤʘʣʴʥʘ ʜʦ ʧʦʚʝʨʭʥʽ ʢʦʪʢʘ ʚ ʪʦʯʮʽ 

ʜʦʪʠʢʫ ʽʟ ʩʪʝʙʣʘʤʠ 

 

ɿʘʱʝʤʣʝʥʥʷ ʩʪʝʙʝʣ ʤʽʞ ʢʦʪʢʦʤ ʽ ʧʦʚʝʨʭʥʝʶ ʧʦʣʷ ʧʨʦʭʦʜʠʪʴ ʫ ʪʦʤʫ 

ʚʠʧʘʜʢʫ, ʢʦʣʠ [3]: 
/

21 cos NFF >Ö+ a ,                                             (1) 
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ʘʣʝ                                                    asin/ Ö=NN .                                  (2) 

1122 , jj tgQFtgNF Ö=Ö= .                                        (3) 

ajaa sincossin 22

// ÖÖ+Ö=+= tgNNFNQ .                        (4) 

ʇʨʦʚʽʚʰʠ ʩʢʦʨʦʯʝʥʥʷ ʥʘ N, ʽ ʨʦʟʜʽʣʠʚʰʠ ʥʘ cos Ŭ, ʦʜʝʨʞʠʤʦ: 

21

21

1 jj

jj
a

tgtg

tgtg

Ö-

+
¢ , ʘʙʦ ( )21 jja +¢tgtg .                           (5) 

ʉʪʝʙʣʘ ʥʝ ʙʫʜʫʪʴ ʧʝʨʝʤʽʱʫʚʘʪʠʩʴ ʧʝʨʝʜ ʢʦʪʢʦʤ ʧʨʠ ʫʤʦʚʽ: 

21 jja +¢ .                                                   (6) 

ʂʫʪ Ŭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʩʦʪʠ ʩʪʝʙʝʣ hʟʘʛ.ʩʪ ʽ ʜʽʘʤʝʪʨʘ ʢʦʪʢʘ Dʢ. 

hD

hhD
tg

ʢ

ʢ

2

2

cos

cos1
22

-

-
=

-
=

a

a
a .                                     (7) 

ɺʽʜʧʦʚʽʜʥʦ 

( )
hD

hhD
tg

ʢ

ʢ

2

2 2

21
-

-
²+jj .                                           (8) 

ɿʥʘʶʯʠ ʢʫʪʠ ʪʝʨʪʷ ű1 ̔  ű2 ʪʘ ʜʽʘʤʝʪʨ ʢʦʪʢʘ D, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʚʠʩʦʪʫ 

ʩʪʝʙʝʣ, ʷʢʽ ʫʱʽʣʴʥʶʻ ʢʦʪʦʢ, ʥʝ ʧʝʨʝʤʽʱʫʶʯʠ ʾʭ ʚʧʝʨʝʜ. 

ʂʫʪ ʦʙʭʚʘʪʫ ʦʙʦʜʘ ʢʦʪʢʘ: 

( ) ( )
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ʢ
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-
=

-
=a ,                                  (9) 

ʜʝ Dʢ ï ʜʽʘʤʝʪʨ ʢʦʪʢʘ; h ï ʛʣʠʙʠʥʘ ʢʦʣʽʾ ʢʦʪʢʘ. 

ɿʘʜʘʚʰʠ ʛʣʠʙʠʥʫ ʢʦʣʽʾ ʢʦʪʢʘ ʽ ʢʫʪ ʦʙʭʚʘʪʫ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ 

ʜʦʧʫʩʪʠʤʠʡ ʤʽʥʽʤʘʣʴʥʠʡ ʜʽʘʤʝʪʨ ʢʦʪʢʘ. 

( )acos1

2 .

-
² ʩʪʟʘʛ

ʢ

h
D .                                              (10) 

ʆʪʞʝ, ʜʣʷ ʫʱʽʣʴʥʝʥʥʷ ʟʛʦʨʥʝʥʠʭ ʩʪʝʙʝʣ ʚʠʩʦʪʦʶ hʟʘʛ.ʩʪ ʜʽʘʤʝʪʨ ʢʦʪʢʘ 

ʧʦʚʠʥʝʥ ʟʘʜʦʚʦʣʴʥʷʪʠ ʥʘʩʪʫʧʥʽʡ ʫʤʦʚʽ: 

2

21
.

jj+
Ö² ctghD ʩʪʟʘʛʢ

,                                        (11) 

ʜʝ hʟʘʛ.ʩʪ ï ʟʘʛʘʣʴʥʘ ʚʠʩʦʪʘ ʟʛʦʨʥʝʥʠʭ ʩʪʝʙʝʣ; 

ű1, ű2 ï ʚʽʜʧʦʚʽʜʥʦ ʢʫʪʠ ʪʝʨʪʷ ʩʪʝʙʝʣ ʜʦ ʢʦʪʢʘ ʪʘ ˇʨʫʥʪʫ; 

ʋʱʽʣʴʥʶʶʯʫ ʜʽʶ ʢʦʪʢʘ ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʬʦʨʤʫʣʦʶ [3]: 

b

m
P Ö= 8,9 ,                                                  (12) 

ʜʝ m ï ʤʘʩʘ ʢʦʪʢʘ, ʢʛ; b ï ʰʠʨʠʥʘ ʢʦʪʢʘ, ʩʤ; 

P ï ʧʠʪʦʤʠʡ ʪʠʩʢ, ʱʦ ʧʨʠʧʘʜʘʻ ʥʘ 1ʩʤ ʰʠʨʠʥʠ ʢʦʪʢʘ, ʅ/ʩʤ. 

ʄʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʽʘʤʝʪʨʘ ʢʦʪʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʝ ʧʦ ʫʤʦʚʽ 

ʥʝʜʦʧʫʱʝʥʥʷ ʥʘʤʦʪʫʚʘʥʥʷ ʩʪʝʙʝʣ ʥʘ ʢʦʪʦʢ ʽʟ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ [3]: 

p
maxʩ

ʢ

l
D ² ,                                              (13) 
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ʜʝ Dʢ ï ʜʽʘʤʝʪʨ ʙʘʨʘʙʘʥʘ ʢʦʪʢʘ, ʩʤ;  

lʩ max ï ʤʘʢʩʠʤʘʣʴʥʘ ʜʦʚʞʠʥʘ ʩʪʝʙʝʣ [4], ʩʤ. 

ʐʠʨʠʥʘ ʢʦʪʢʘ ʨʽʚʥʘ: 

ɺʢ = ɺʬʨ = dʢ,                                              (14) 

ʜʝ dʢ ï ʜʽʘʤʝʪʨ ʢʦʨʝʥʝʚʠʱʘ [4], ʩʤ. 

ʊʷʛʦʚʠʡ ʦʧʽʨ ʢʦʪʢʘ: 

3
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G
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ÖÖ= ,                                    (15) 

ʜʝ G ï ʩʠʣʘ ʪʠʩʢʫ ʢʦʪʢʘ ʥʘ ʨʦʩʣʠʥʥʽ ʟʘʣʠʰʢʠ ʪʘ ˇʨʫʥʪ; 

go ï ʢʦʝʬʽʮʽʻʥʪ ʦʙôʻʤʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ˇʨʫʥʪʫ. 

ɿʘʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ: 

Nʢ = Pʢ Ā Vʧ,                                                  (16) 

ʜʝ ʈʢ ï ʪʷʛʦʚʠʡ ʦʧʽʨ ʢʦʪʢʘ; Vʧ ï ʧʦʩʪʫʧʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ. 

ɺʠʩʥʦʚʦʢ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʠʢʦʯʫʚʘʣʴʥʦʛʦ ʢʦʪʢʘ ʜʘʣʠ ʟʤʦʛʫ 

ʦʙˇʨʫʥʪʫʚʘʪʠ ʦʩʥʦʚʥʽ ʡʦʛʦ ʧʘʨʘʤʝʪʨʠ: ʜʽʘʤʝʪʨ Dʢ = 0,20é0,24 ʤ, ʰʠʨʠʥʘ 

bʢ=0,20é0,25 ʤ. ʆʙˇʨʫʥʪʦʚʘʥʠʡ ʧʨʠʢʦʯʫʚʘʣʴʥʠʡ ʢʦʪʦʢ ʨʝʘʣʽʟʦʚʘʥʠʡ ʫ 

ʨʦʟʨʦʙʮʽ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʧʦʜʨʽʙʥʶʚʘʯʘ ʨʦʩʣʠʥʥʠʭ ʟʘʣʠʰʢʽʚ ʛʨʫʙʦʩʪʝʙʣʦʚʠʭ 

ʢʫʣʴʪʫʨ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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ʣʠʩʪʦʩʪʝʙʝʣʴʥʠʤʠ ʪʘ ʢʦʨʝʥʝʚʠʤʠ ʟʘʣʠʰʢʘʤʠ ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ ʢʫʢʫʨʫʜʟʠ / 

ʄ.ʄ. ʂʦʨʯʘʢ, ʉ.ɺ. ɭʨʤʘʢʦʚ // ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʇʦʜʽʣʴʩʴʢʦʛʦ 
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ʆɹɻʈʋʅʊʋɺɸʅʅʗ ɺʀɹʆʈʋ ʐʀʈʀʅʀ ʄɯɾʈʗɼʔ 

ɯ ʉʍɽʄ ʇʆʉɯɺʋ ʎʀʂʆʈɯʖ ʂʆʈɽʅɽʇʃɯɼʅʆɻʆ 

 

ʊʢʘʯ ʆ.ɺ., ɸʤʦʨʮʠʪʫ ʆ.ɺ. 

ɿʘʢʣʘʜ ʚʠʱʦʾ ʦʩʚʽʪʠ çʇʦʜʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʎʠʢʦʨʽʡ ʢʦʨʝʥʝʧʣʽʜʥʠʡ (Cichorium intybus) - 

ʮʽʥʥʘ ʧʨʦʜʦʚʦʣʴʯʘ ʽ ʪʝʭʥʽʯʥʘ ʢʫʣʴʪʫʨʘ, ʱʦ ʜʘʻ ʮʽʣʠʡ ʨʷʜ ʭʘʨʯʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʜʣʷ ʜʽʻʪʠʯʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ. ʂʦʨʝʥʝʧʣʦʜʠ ʮʠʢʦʨʽʶ, 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁVȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 
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ʱʦ ʤʽʩʪʷʪʴ ʽʥʫʣʽʥ ʽ ʮʽʣʠʡ ʢʦʤʧʣʝʢʩ ʢʦʨʠʩʥʠʭ ʨʝʯʦʚʠʥ, ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ 

ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʢʦʥʜʠʪʝʨʩʴʢʦʛʦ, ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʽ ʩʧʠʨʪʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʜʦʜʘʚʘʥʥʷ ʚ ʢʘʚʫ ʽ ʚʠʨʦʙʥʠʮʪʚʦ ʾʾ ʟʘʤʽʥʥʠʢʽʚ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʟʘʚʜʘʥʥʷʤ ʟ ʨʦʟʚʠʪʢʫ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ ʮʠʢʦʨʽʶ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʝʩʠʚʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʽʪʢʫ 

ʮʽʻʾ ʮʽʥʥʦʾ ʢʫʣʴʪʫʨʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɺʽʜʦʤʦ, ʱʦ ʰʠʨʠʥʘ ʤʽʞʨʷʜʜʷ ʽ ʥʦʨʤʘ ʧʦʩʽʚʫ 

ʚʠʟʥʘʯʘʶʪʴ ʛʫʩʪʦʪʫ ʽ ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʨʦʩʣʠʥ ʮʠʢʦʨʽʶ 

ʢʦʨʝʥʝʧʣʽʜʥʦʛʦ ʧʦ ʧʣʦʱʽ ʞʠʚʣʝʥʥʷ. 

ɼʦʩʚʽʜ ʚʠʨʦʙʥʠʮʪʚʘ ʮʠʢʦʨʽʶ ʢʦʨʝʥʝʧʣʽʜʥʦʛʦ ʧʦʢʘʟʫʻ, ʱʦ 

ʤʘʢʩʠʤʘʣʴʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʛʫʩʪʦʪʽ ʥʘʩʘʜʞʝʥʥʷ ʜʦ 

ʧʦʯʘʪʢʫ ʟʙʠʨʘʥʥʷ ʚ ʨʦʟʤʽʨʽ 150-180 ʪʠʩ/ʛʘ. ʆʜʥʘʢ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ 

ʚ ʤʽʨʫ ʟʙʽʣʴʰʝʥʥʷ ʛʫʩʪʦʪʠ ʥʘʩʘʜʞʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝ ʣʽʥʽʡʥʦ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʜʦʩʣʽʜʞʝʥʴ ɯɹʂʽʎɹ ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʟʨʦʩʪʘʥʥʷ ʚʨʦʞʘʶ 

ʢʦʨʝʥʝʧʣʦʜʽʚ (ʋʢ) ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʛʫʩʪʦʪʠ ʥʘʩʘʜʞʝʥʥʷ, ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ ʟʘʣʝʞʥʽʩʪʶ ʟ ʨʽʚʥʝʤ ʜʦʚʽʨʯʦʾ ʡʤʦʚʽʨʥʦʩʪʽ ʥʝ ʤʝʥʰʝ 80 

% [1,2,5]: 

ʋʢ = f (ɻ) = sin (ɸʭɻ), 

ʜʝ ɻ ï ʚʝʣʠʯʠʥʘ ʛʫʩʪʦʪʠ ʥʘʩʘʞʜʝʥʠʷ. 

ʊʘʢʘ ʟʘʣʝʞʥʽʩʪʴ ʜʦʪʨʠʤʫʻʪʴʩʷ ʟʘ ʫʤʦʚʠ, ʱʦ ɸʭɻ< 90Á, ʘ ɻ ï ʥʝ 

ʧʝʨʝʚʠʱʫʻ 150ï180 ʪʠʩ/ʛʘ. 

ʆʯʝʚʠʜʥʦ, ʱʦ ʧʨʠ ʮʴʦʤʫ ʦʧʪʠʤʘʣʴʥʘ ʚʝʣʠʯʠʥʘ ʧʣʦʱʽ ʞʠʚʣʝʥʥʷ ʦʜʥʽʻʾ 

ʨʦʩʣʠʥʠ ʙʣʠʟʴʢʘ ʜʦ 650 ʩʤ2. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʮʠʢʦʨʽʶ, ʧʦʨʷʜ ʟ ʚʝʣʠʯʠʥʦʶ ʧʣʦʱʽ ʞʠʚʣʝʥʥʷ, 

ʟʘʣʝʞʠʪʴ ʪʘʢʦʞ ʚʽʜ ʬʦʨʤʠ ʮʽʻʾ ʧʣʦʱʽ, ʥʘʡʦʧʪʠʤʘʣʴʥʽʰʦʶ ʟ ʷʢʠʭ ʻ ʢʚʘʜʨʘʪ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʟ'ʷʚʠʣʘʩʷ ʜʫʤʢʘ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʩʭʝʤ ʧʦʩʽʚʫ 

ʟ ʙʽʣʴʰ ʚʫʟʴʢʠʤʠ (ʥʘʧʨʠʢʣʘʜ, 30 ʩʤ) ʤʽʞʨʷʜʜʷʤʠ. ʆʜʥʘʢ ʯʝʨʝʟ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʝʨʝʙʫʜʦʚʠ ʚʩʽʻʾ ʩʠʩʪʝʤʠ ʦʙʨʦʙʽʪʢʫ ʮʠʢʦʨʽʶ ʢʦʨʝʥʝʧʣʽʜʥʦʛʦ ʪʘʢʽ ʩʭʝʤʠ ʥʘ 

ʧʨʘʢʪʠʮʽ ʥʝ ʟʘʩʪʦʩʦʚʫʶʪʴ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝ 

ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ, ʘ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʰʠʨʠʥʠ ʤʽʞʨʷʜʜʷ. ɺ ɭʚʨʦʧʽ 

ʪʘ ʉʐɸ ʚʩʝ ʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʤʽʞʨʷʜʜʷ ʰʠʨʠʥʦʶ ʧʦʥʘʜ 45 

ʩʤ. ɼʦ ʮʴʦʛʦ ʧʨʠʚ'ʷʟʘʥʠʡ ʚʠʧʫʩʢ ʪʝʭʥʽʢʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʙʨʦʙʣʷʪʠ ʽ ʟʙʠʨʘʪʠ 

ʟ ʤʽʞʨʷʜʜʷʤʠ 50-56 ʩʤ ʽ ʙʽʣʴʰʝ. ʆʜʥʘʢ ʫʤʦʚʦʶ ʫʩʧʽʰʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʙʽʣʴʰ ʰʠʨʦʢʠʭ ʤʽʞʨʷʜʜʷ ʻ ʟʙʝʨʝʞʝʥʥʷ ʛʫʩʪʦʪʠ ʥʘʩʘʜʞʝʥʥʷ ʥʝ ʤʝʥʰʝ  

100 ʪʠʩ. ʨʦʩʣʠʥ ʥʘ ʛʝʢʪʘʨ ʜʦ ʧʦʯʘʪʢʫ ʟʙʠʨʘʥʥʷ. ʇʨʦʪʝ, ʚ ʨʷʜʽ ʚʠʧʘʜʢʽʚ 

ʜʦʮʽʣʴʥʦ ʧʦʻʜʥʫʚʘʪʠ ʚʽʜʥʦʩʥʦ ʚʫʟʴʢʽ (45 ʩʤ) ʟ ʙʽʣʴʰ ʰʠʨʦʢʠʤʠ (90 ʩʤ) 

ʤʽʞʨʷʜʜʷʤʠ ʚ ʤʝʞʘʭ ʰʠʨʠʥʠ ʟʘʭʚʘʪʫ ʩʽʚʘʣʢʠ [3, 4, 5]. 

ʇʝʨʰ ʟʘ ʚʩʝ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ ʚʠʨʦʙʥʠʯʽʡ ʧʨʘʢʪʠʮʽ ɭʚʨʦʧʠ 

ʧʦʰʠʨʝʥʽ ʧʦʩʽʚʠ ʟ ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʢʦʣʽʻʶ. ɼʣʷ ʮʴʦʛʦ ʧʽʜ ʯʘʩ ʩʽʚʙʠ ʧʦ ʦʙʠʜʚʘ 

ʙʦʢʠ ʚʽʜ ʜʚʦʭ ʮʝʥʪʨʘʣʴʥʠʭ ʨʷʜʢʽʚ ʟ ʤʽʞʨʷʜʜʷʤ 45 ʩʤ ʫʪʚʦʨʶʶʪʴʩʷ ʜʚʘ 

ʤʽʞʨʷʜʜʷ ʰʠʨʠʥʦʶ ʧʦ 90 ʩʤ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʨʘʢʪʦʨʠ ʟ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 
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ʙʽʣʴʰ ʰʠʨʦʢʠʤʠ ʢʦʣʝʩʘʤʠ (ʛʫʩʝʥʠʮʷʤʠ), ʱʦ ʟʥʘʯʥʦ ʟʤʝʥʰʫʻ ʫʱʽʣʴʥʝʥʥʷ 

ˇʨʫʥʪʫ ʚ ʨʷʜʢʘʭ, ʧʨʠʣʝʛʣʠʭ ʜʦ ʢʦʣʽʾ. ɺ ʨʝʟʫʣʴʪʘʪʽ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʪʨʘʪʫ 

ʜʚʦʭ ʨʷʜʢʽʚ, ʫʨʦʞʘʡ ʢʦʨʝʥʝʧʣʦʜʽʚ ʽʩʪʦʪʥʦ ʟʨʦʩʪʘʻ. ʊʘʢʦʞ ʟ'ʷʚʣʷʻʪʴʩʷ 

ʤʦʞʣʠʚʽʩʪʴ ʫʩʧʽʰʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʪʨʘʢʪʦʨʠ. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ 

ʧʦʩʪʽʡʥʘ ʢʦʣʽʷ ʜʫʞʝ ʝʬʝʢʪʠʚʥʘ ʧʨʠ ʦʙʨʦʙʮʽ ʧʦʩʽʚʽʚ ʛʝʨʙʽʮʠʜʘʤʠ. 

ʂʨʽʤ ʪʦʛʦ, ʫʩʧʽʰʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʽʪʢʫ ʮʠʢʦʨʽʶ 

ʢʦʨʝʥʝʧʣʽʜʥʦʛʦ ʟ ʧʦʩʪʽʡʥʠʤ ʯʝʨʛʫʚʘʥʥʷʤ ʤʽʞʨʷʜʴ ʰʠʨʠʥʦʶ 45 ʽ 90 ʩʤ. 

ɺʯʝʥʠʤʠ ʽ ʧʨʘʢʪʠʢʘʤʠ ʜʦʚʝʜʝʥʦ, ʱʦ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʚʠʯʘʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ 

(ʚʩʽ ʤʽʞʨʷʜʜʷ ʨʽʚʥʽ 45 ʩʤ), ʚʦʥʘ ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʧʦʩʽʚʽʚ. 

ɺʠʚʯʘʶʯʠ ʪʝʭʥʦʣʦʛʽʶ ʩʽʚʙʠ ʟʘ ʩʭʝʤʦʶ 90+45 ʩʤ, ʚʯʝʥʽ ɯɹʂʽʎɹ 

ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʬʦʨʤʫʚʘʥʥʷ 4,5ï5 ʨʦʩʣʠʥ ʥʘ 1 ʤ ʨʷʜʢʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʛʫʩʪʦʪʠ ʥʘʩʘʜʞʝʥʥʷ ʥʘ 30 %, ʘ ʦʪʞʝ ʜʦ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʶ ʥʘ 10ï

11 %. ʋʨʦʞʘʡ ʥʝ ʟʥʠʞʫʻʪʴʩʷ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʧʨʠ ʪʘʢʽʡ ʢʦʤʙʽʥʦʚʘʥʽʡ 

ʩʭʝʤʽ ʟʘʙʝʟʧʝʯʠʪʠ ʛʫʩʪʦʪʫ ʥʘʩʘʜʞʝʥʥʷ ʥʝ ʤʝʥʰʝ 100 ʪʠʩ. ʨʦʩʣʠʥ ʥʘ 1 ʛʘ, 

ʪʦʙʪʦ ʩʽʷʪʠ ʥʝʦʙʭʽʜʥʦ ʥʝ ʟ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʪʨʠʤʘʥʥʷ 4,5ï5,0, ʘ 6ï6,5 ʨʦʩʣʠʥ 

ʥʘ 1 ʤ. ɻʣʠʙʦʢʝ (ʜʦ 15ï20 ʩʤ) ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ ʧʦ ʦʩʴʦʚʠʭ ʣʽʥʽʷʭ 

ʰʠʨʦʢʠʭ ʤʽʞʨʷʜʴ ʚ ʧʽʩʣʷʩʭʦʜʦʚʠʡ ʧʝʨʽʦʜ ʜʦʟʚʦʣʠʪʴ ʟʙʽʣʴʰʠʪʠ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʮʠʢʦʨʽʶ ʢʦʨʝʥʝʧʣʽʜʥʦʛʦ ʥʘ 8ï10 % ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ ʚʨʦʞʘʡʥʦʩʪʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʚʠʯʘʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ. 

ʊʝʭʥʦʣʦʛʽʾ ʟ ʯʝʨʛʫʚʘʥʥʷʤ ʤʽʞʨʷʜʜʷ ʰʠʨʠʥʦʶ 45 ʽ 90 ʩʤ ʦʩʦʙʣʠʚʦ 

ʝʬʝʢʪʠʚʥʽ, ʷʢʱʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʚʦʨʷʜʥʽ ʧʨʠʯʽʧʥʽ ʢʦʤʙʘʡʥʠ ʬʽʨʤʠ Stoll 

(ʤʦʜʝʣʴ V202) ʽ F.Kleine (ʤʦʜʝʣʴ KR-2), ʱʦ ʘʛʨʝʛʘʪʫʶʪʴʩʷ ʟ ʪʨʘʢʪʦʨʘʤʠ 

ʧʦʪʫʞʥʽʩʪʶ ʥʝ ʤʝʥʰʝ 75 ʢ.ʩ. (ʥʘʧʨʠʢʣʘʜ ɹʝʣʘʨʫʩ-892). 

ɺʦʥʠ ʤʘʶʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʥʘ ʨʽʚʥʽ 0,3ï0,5 ʛʘ/ʛʦʜ ʧʨʠ  ʟʙʠʨʘʥʥʽ 

ʧʦʩʽʚʽʚ ʟ ʤʽʞʨʷʜʜʷʤʠ 45 ʩʤ. ʆʯʝʚʠʜʥʦ, ʱʦ ʧʨʠ ʯʝʨʛʫʚʘʥʥʽ ʤʽʞʨʷʜʜʷ 45 ʽ 90 

ʩʤ, ʰʠʨʠʥʘ ʟʘʭʚʘʪʫ ʜʚʦʨʷʜʥʦʛʦ ʟʙʠʨʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʫ ʟʨʦʩʪʘʻ ʟ 0,9 ʜʦ 1,35 ʤ, 

ʪʦʙʪʦ ʚ 1,5 ʨʘʟʠ. 

ɺʠʩʥʦʚʦʢ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʙʠʨʘʣʴʥʦʛʦ ʘʛʨʝʛʘʪʫ 

ʧʽʜʚʠʱʠʪʴʩʷ ʜʦ 0,45ï0,75 ʛʘ/ʛʦʜ. ʇʨʠ ʟʚʠʯʘʡʥʽʡ ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʽʦʜʫ 

ʟʙʠʨʘʥʥʷ ʮʠʢʦʨʽʶ ʢʦʨʝʥʝʧʣʽʜʥʦʛʦ ʚ ʤʝʞʘʭ 300 ʛʦʜʠʥ ʽ ʙʽʣʴʰʝ ʪʘʢʠʡ 

ʢʦʤʙʘʡʥ ʟʜʘʪʥʠʡ ʟʽʙʨʘʪʠ ʟʘ ʩʝʟʦʥ 135 ʛʘ, ʽ ʮʝ ï ʥʝ ʤʝʞʘ. ʇʨʠ ʮʴʦʤʫ ʚʽʥ ʤʦʞʝ 

ʚʽʜʚʝʟʪʠ ʢʦʨʝʥʝʧʣʦʜʠ ʥʘ ʩʧʝʮʽʘʣʴʥʦ ʧʽʜʛʦʪʦʚʣʝʥʽ ʤʘʡʜʘʥʯʠʢʠ ʥʘ ʢʨʘʶ ʧʦʣʷ 

ʽ ʩʬʦʨʤʫʚʘʪʠ ʪʠʤʯʘʩʦʚʽ ʧʦʣʴʦʚʽ ʢʘʛʘʪʠ, ʥʝ ʧʦʪʨʝʙʫʶʯʠ ʜʦʜʘʪʢʦʚʦʛʦ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ʊʘʢʠʡ ʟʙʠʨʘʣʴʥʠʡ ʘʛʨʝʛʘʪ ʤʦʞʝ ʦʙʩʣʫʛʦʚʫʚʘʪʠ 

ʦʜʠʥ ʪʨʘʢʪʦʨʠʩʪ. ʅʘ ʟʙʠʨʘʥʥʷ ʛʝʢʪʘʨʘ ʙʫʜʝ ʚʠʪʨʘʯʘʪʠʩʷ ʜʦ 2,5 ʣʶʜʠʥʦ-

ʛʦʜʠʥ ʽ ʜʦ 20-25 ʣ. ʧʘʣʴʥʦʛʦ. ɺʠʪʨʘʪʠ ʥʘ ʧʨʠʜʙʘʥʥʷ ʪʘʢʦʛʦ ʧʨʠʯʽʧʥʦʛʦ 

ʢʦʤʙʘʡʥʘ ʥʘ ʧʦʨʷʜʦʢ ʥʠʞʯʽ, ʥʽʞ ʥʘ ʧʨʠʜʙʘʥʥʷ 6-ʨʷʜʥʠʭ ʩʘʤʦʭʽʜʥʠʭ 

ʢʦʤʙʘʡʥʽʚ, ʱʦ ʽʩʪʦʪʥʦ ʟʜʝʰʝʚʠʪʴ ʧʨʦʮʝʩ ʟʙʠʨʘʥʥʷ ʮʠʢʦʨʽʶ. 
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ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɻʨʫʥʪ  ʦʩʥʦʚʥʠʡ ʟʘʩʽʙ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʷʢʦʛʦ ʻ 

ʡʦʛʦ ʨʦʜʶʯʽʩʪʴ, ʘ ʚʦʥʘ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ  ʟʘʣʝʞʠʪʴ ʚʽʜ ʡʦʛʦ ʪʚʝʨʜʦʩʪʽ. 

 ʆʜʥʽʻʶ ʟ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʨʫʥʪʫ ʻ ʡʦʛʦ ʪʚʝʨʜʽʩʪʴ, ʪʦʙʪʦ ʟʜʘʪʥʽʩʪʴ 

ʩʪʚʦʨʶʚʘʪʠ ʦʧʽʨ ʧʨʦʥʠʢʥʝʥʥʶ ʚ ʥʴʦʛʦ  ʪʚʝʨʜʦʛʦ ʪʽʣʘ. ɺʦʥʘ ʻ ʚʝʣʠʯʠʥʦʶ 

ʚʽʜʥʦʩʥʦʶ, ʪʘʢ ʷʢ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʝʪʦʜʽʚ ʾʾ ʚʠʤʽʨʶʚʘʥʥʷ. ɹʽʣʴʰʽʩʪʴ ʨʦʙʦʯʠʭ 

ʦʨʛʘʥʽʚ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʤʘʰʠʥ ʪʘ ʾʭ ʦʧʦʨʥʽ ʧʦʚʝʨʭʥʽ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ 

ˇʨʫʥʪʦʤ ʟʤʠʥʘʶʪʴ ʡʦʛʦ. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʧʦʢʘʟʥʠʢʽʚ  ʦʧʦʨʫ ʛʨʫʥʪʫ 

ʟʤʠʥʘʥʥʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʟʘ ʢʦʥʩʪʨʫʢʮʽʻʶ ʪʚʝʨʜʦʤʽʨʠ: ʫʜʘʨʥʦʾ ʜʽʾ, 

ʩʪʘʪʠʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʽʩʪʦʣʝʪʥʦʛʦ ʪʠʧʫ ʪʘ ʜʠʥʘʤʦʤʝʪʨʠʯʥʽ (ʨʠʩ. 1). 

ʅʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʥʷ ʤʘʶʪʴ ʜʠʥʘʤʦʤʝʪʨʠʯʥʽ ʪʚʝʨʜʦʤʽʨʠ, ʽʟ ʟʘʧʠʩʦʤ 

ʜʽʘʛʨʘʤ ʪʚʝʨʜʦʩʪʽ ʥʘ ʧʘʧʽʨ ʥʘ ʧʣʦʩʢʽʡ ʤʝʪʘʣʝʚʽʡ ʧʣʘʩʪʠʥʽ (ʨʠʩ. 1, ʘ) [1]  ʽ ʥʘ 

ʮʠʣʽʥʜʨʠʯʥʦʤʫ ʙʘʨʘʙʘʥʽ.  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʅʝʜʦʣʽʢʦʤ ʜʠʥʘʤʦʤʝʪʨʠʯʥʠʭ 

ʪʚʝʨʜʦʤʽʨʽʚ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʧʠʩʫʚʘʪʠ ʜʽʘʛʨʘʤʫ ʪʚʝʨʜʦʩʪʽ ʛʨʫʥʪʫ ʟ 
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ʧʦʜʘʣʴʰʠʤ ʨʦʟʰʠʬʨʦʚʫʚʘʥʥʷʤ ʟʘʧʠʩʘʥʠʭ ʜʘʥʠʭ ʽ ʟʥʘʭʦʜʞʝʥʥʷʤ ʪʚʝʨʜʦʩʪʽ 

ʛʨʫʥʪʫ, ʱʦ ʟʥʠʞʫʻ ʦʧʝʨʘʪʠʚʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʛʣʠʙʠʥʘ ʭʦʜʫ 

ʧʣʫʥʞʝʨʘ ʪʚʝʨʜʦʤʽʨʽʚ ʥʝ ʧʝʨʝʚʠʱʫʻ ʛʣʠʙʠʥʠ ʦʨʥʦʛʦ ʰʘʨʫ, ʱʦ ʥʝ ʜʘʻ ʟʤʦʛʠ 

ʜʦʩʣʽʜʞʫʚʘʪʠ ʧʝʨʝʫʱʽʣʴʥʝʥʥʷ ʧʽʜʦʨʥʦʛʦ ʰʘʨʫ ʛʨʫʥʪʫ, ʘ ʮʽ ʟʥʘʥʥʷ ʥʝʦʙʭʽʜʥʽ 

ʧʨʠ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. 

 
ʈʠʩ. 1. ɼʠʥʘʤʦʤʝʪʨʠʯʥʽ ʪʚʝʨʜʦʤʽʨʠ: ʘ) ʽʟ ʟʘʧʠʩʦʤ ʜʽʘʛʨʘʤʠ ʪʚʝʨʜʦʩʪʽ 

ʥʘ ʧʘʧʽʨ ʥʘ ʧʣʦʩʢʽʡ ʤʝʪʘʣʝʚʽʡ ʧʣʘʩʪʠʥʽ: 1 ï ʰʪʘʥʛʘ; 2 ï ʧʨʫʞʠʥʘ;  

3 ï ʨʫʢʦʷʪʢʘ; 4 ï ʧʣʫʥʞʝʨ; 5 ï ʫʧʦʨ; ʙ) ʽʟ ʟʘʧʠʩʦʤ ʜʽʘʛʨʘʤ ʪʚʝʨʜʦʩʪʽ ʥʘ ʧʘʧʽʨ 

ʥʘ ʮʠʣʽʥʜʨʽ: 1 ï h ʪʘʥʛʘ; 2 ï ʧʨʫʞʠʥʘ; 3 ï ʨʫʢʦʷʪʢʘ; 4 ï ʥʘʢʦʥʝʯʥʠʢ; 5 ï ʫʧʦʨ; 

6 ï ʙʘʨʘʙʘʥ; 7 ï ʧʨʫʞʠʥʘ ʢʨʫʯʝʥʥʷ; 8 ï ʨʦʣʠʢ; 9 ï ʪʨʦʩ; 10 ï ʦʣʽʚʝʮʴ 
 

ʎʠʭ ʥʝʜʦʣʽʢʽʚ ʧʦʟʙʘʚʣʝʥʽ ʨʫʯʥʽ ʧʝʥʝʪʨʦʤʝʪʨʠ ʬʽʨʤ DICKEJ-john 

(ʉʐɸ) (ʨʠʩ. 2) ʽ DATAFIELD ʟ GPS ʪʘ GSM. 

 

 
ʈʠʩ. 2. ʇʝʥʝʪʨʦʤʝʪʨ ʬʽʨʤʠ DICKEJ-john ʧʽʜ ʯʘʩ ʧʝʥʝʪʨʘʮʽʾ ˇʨʫʥʪʫ 
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ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ. ʆʙʛʨʫʥʪʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʧʝʥʝʪʨʦʤʝʪʨʽʚ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʫʱʽʣʴʥʝʥʥʷ ʛʨʫʥʪʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɺ ʢʦʤʧʣʝʢʪ ʦʙʣʘʜʥʘʥʥʷ ʧʝʥʝʪʨʦʤʝʪʨʘ ʬʽʨʤʠ 

DICKEJ-john ʚʭʦʜʷʪʴ: ʦʩʥʦʚʥʠʡ ʝʣʝʤʝʥʪ, ʤʘʥʦʤʝʪʨ, ʜʚʽ ʤʝʪʘʣʝʚʽ ʜʝʪʘʣʽ ï 

ʥʘʢʦʥʝʯʥʠʢʠ ï ̫ ʢ ʜʣʷ ʪʚʝʨʜʠʭ, ʪʘʢ ʽ ʜʣʷ ʙʽʣʴʰ ʣʝʛʢʠʭ ˇʨʫʥʪʽʚ. ʅʘ ʮʠʬʝʨʙʣʘʪʽ 

ʤʘʥʦʤʝʪʨʘ ʥʘʥʝʩʝʥʽ ʜʚʽ ʰʢʘʣʠ (ʜʣʷ ʜʚʦʭ ʨʽʟʥʠʭ ʥʘʢʦʥʝʯʥʠʢʽʚ), ʷʢʽ ʨʦʟʤʽʯʝʥʽ 

ʫ ʬʫʥʪʘʭ ʥʘ ʢʚʘʜʨʘʪʥʠʡ ʜʶʡʤ (PSI). ʂʦʣʴʦʨʘʤʠ ʥʘ ʽʥʜʠʢʘʪʦʨʽ ʫʤʦʚʥʦ 

ʧʦʟʥʘʯʝʥʽ ʟʦʥʠ ʢʦʤʧʘʢʪʥʦʩʪʽ: ʟʝʣʝʥʠʡ, ʞʦʚʪʠʡ ʪʘ ʯʝʨʚʦʥʠʡ ʩʝʢʪʦʨʠ. ʊʘʢ, ʚ 

ʟʝʣʝʥʦʤʫ ʩʝʢʪʦʨʽ ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʨʦʩʣʠʥ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʜʦʙʨʝ, ʫ ʞʦʚʪʦʤʫ  ʩʝʨʝʜʥʴʦ, ʘ ʚ ʯʝʨʚʦʥʦʤʫ  ʧʦʛʘʥʦ. 

ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʧʝʨʝʚʝʜʝʥʥʷ ʧʦʢʘʟʽʚ ʤʘʥʦʤʝʪʨʘ ʧʝʥʝʪʨʦʤʝʪʨʘ ʚ 

ʦʜʠʥʠʮʷʭ PSI (ʬʫʥʪ ʥʘ ʢʚʘʜʨʘʪʥʠʡ ʜʶʡʤ) ʚ ʦʜʠʥʠʮʽ ʤʝʪʨʠʯʥʦʾ ʤʽʨʠ 

ʧʨʦʧʦʥʫʻʤʦ ʥʦʤʦʛʨʘʤʫ (ʨʠʩ. 3).  

 
ʈʠʩ. 3. ʅʦʤʦʛʨʘʤʘ ʧʝʨʝʚʝʜʝʥʥʷ ʧʦʢʘʟʽʚ ʤʘʥʦʤʝʪʨʘ ʧʝʥʝʪʨʦʤʝʪʨʘ ʟ 

ʦʜʠʥʠʮʴ PSI (ʬʫʥʪ ʥʘ ʢʚʘʜʨʘʪʥʠʡ ʜʶʡʤ) ʚ ʦʜʠʥʠʮʽ ʤʝʪʨʠʯʥʦʾ ʤʽʨʠ 

 

ʊʨʘʜʠʮʽʡʥʦ, ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʽʚ ʥʘ ʾʭ ʫʱʽʣʴʥʝʥʥʷ, ʢʨʽʤ ʦʧʦʨʫ 

ʧʝʥʝʪʨʘʮʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʨʤʽʥ çʪʚʝʨʜʽʩʪʴ ˇʨʫʥʪʫè. ʎʝ ʪʝʨʤʽʥʠ-ʘʥʘʣʦʛʠ, 

ʘʣʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʤʽʥʫ çʦʧʽʨ ʧʝʥʝʪʨʘʮʾè ʙʽʣʴʰ ʬʽʟʠʯʥʦ ʨʝʘʣʴʥʦ, ʪʘʢ ʷʢ 

çʪʚʝʨʜʽʩʪʴ ˇʨʫʥʪʫè ï ʦʧʽʨ ʤʘʪʝʨʽʘʣʫ ʚʪʠʩʢʘʥʥʶ ï ʥʝ ʻ ʧʦʩʪʽʡʥʦʶ ʬʽʟʠʯʥʦʶ 

ʚʝʣʠʯʠʥʦʶ, ʘ ʻ ʩʢʣʘʜʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ, ʱʦ ʟʘʣʝʞʠʪʴ, ʷʢ ʚʽʜ ʤʽʮʥʦʩʪʽ ʪʘ 

ʧʣʘʩʪʠʯʥʦʩʪʽ ˇʨʫʥʪʫ ʪʘʢ ʽ ʚʽʜ ʤʝʪʦʜʫ ʚʠʤʽʨʶʚʘʥʥʷ.  

ʂʨʠʪʠʯʥʠʤ ʟʥʘʯʝʥʥʷʤ ʦʧʦʨʫ ʧʝʥʝʪʨʘʮʽʾ, ʧʨʠ ʷʢʦʤʫ ʟʘʪʨʫʜʥʝʥʦ 

ʧʨʦʥʠʢʘʥʥʷ ʢʦʨʝʥʽʚ ʨʦʩʣʠʥ ʚ ˇʨʫʥʪ ʽ ʨʦʩʣʠʥʠ ʧʦʯʠʥʘʶʪʴ ʟʘʤʽʪʥʦ ʨʝʘʛʫʚʘʪʠ, 

ʚʚʘʞʘʻʪʴʩʷ ʚʝʣʠʯʠʥʘ ʙʽʣʷ 3 ʄʇʘ (å30 ʢʛ/ʩʤ2).  

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʪʦʧʦʽʟʦʧʣʝʪ ʟʥʘʯʝʥʴ ʦʧʦʨʫ ʧʝʥʝʪʨʘʮʽʾ ˇʨʫʥʪʫ ʥʘ 

ʨʽʟʥʠʭ ʛʣʠʙʠʥʘʭ, ʷʢʠʡ ʙʫʚ ʚʠʟʥʘʯʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʫʯʥʦʛʦ ʧʝʥʝʪʨʦʤʝʪʨʘ 

ʬʽʨʤʠ DICKEJ-john ʥʘ ʧʦʣʷʭ ʬʝʨʤʝʨʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ çʈʦʤʘʥʽʚ ɸʛʨʦè ʪʘ 

ʧʨʠʚʘʪʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ çɸʛʨʘʨʥʘ ʢʦʤʧʘʥʽʷ 2004è, ʧʦʢʘʟʘʚ, ʱʦ ʟʥʘʯʥʠʤ 

ʚʘʨʽʶʚʘʥʥʷʤ ʟʥʘʯʝʥʴ ʪʚʝʨʜʦʩʪʽ ˇʨʫʥʪʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʦʚʝʨʭʥʝʚʽ 

ʛʦʨʠʟʦʥʪʠ ˇʨʫʥʪʫ. 
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ɺʠʷʚʣʝʥʦ ʯʽʪʢʠʡ ʚʧʣʠʚ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʥʘ ʛʣʠʙʠʥʽ 20-25 ʩʤ, ʜʝ 

ʯʝʨʛʫʚʘʥʥʷ ʨʦʟʧʫʰʝʥʠʭ ʽ ʫʱʽʣʴʥʝʥʠʭ ʟʦʥ ʚʽʜʧʦʚʽʜʘʻ ʥʘʧʨʷʤʢʫ ʨʫʭʫ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ. ɹʽʣʴʰ ʛʣʠʙʦʢʽ ʰʘʨʠ ˇʨʫʥʪʫ, ʛʣʠʙʰʝ 30 ʩʤ, 

ʚʞʝ ʥʝ ʚʟʘʻʤʦʜʽʷʣʠ ʟ ʢʦʨʧʫʩʘʤʠ ʧʣʫʛʘ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʧʽʜʚʠʱʝʥʘ ʦʜʥʦʨʽʜʥʽʩʪʴ ʦʧʦʨʫ ʧʝʥʝʪʨʘʮʾ ˇʨʫʥʪʫ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʽʣʷʥʢʠ. 

ɺʠʩʥʦʚʦʢ. ɸʥʘʣʽʟ ʢʦʥʩʪʨʫʢʮʽʡ ʧʝʥʝʪʨʦʤʝʪʨʽʚ ʨʽʟʥʠʭ ʪʠʧʽʚ ʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʣʽʜʥʠʢʘʤ ʪʚʝʨʜʦʩʪʽ ʛʨʫʥʪʽʚ ʧʽʜʽʙʨʘʪʠ ʥʘʡʙʽʣʴʰ ʟʨʫʯʥʠʡ ʪʘ 

ʧʽʜʭʦʜʷʱʠʡ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʨʦʙʦʪʽ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʥʦʤʦʛʨʘʤʘ 

ʧʝʨʝʚʝʜʝʥʥʷ ʧʦʢʘʟʽʚ ʤʘʥʦʤʝʪʨʘ ʧʝʥʝʪʨʦʤʝʪʨʘ DICKEJ-john ʟ ʦʜʠʥʠʮʴ PSI 

(ʬʫʥʪ ʥʘ ʢʚʘʜʨʘʪʥʠʡ ʜʶʡʤ) ʚ ʦʜʠʥʠʮʽ ʤʝʪʨʠʯʥʦʾ ʤʽʨʠ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʇʝʥʝʪʨʦʤʝʪʨ DICKEY-john ï ʤʝʭʘʥʠʯʝʩʢʠʡ ʪʝʩʪʝʨ ʧʨʦʚʝʨʢʠ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦʯʚʳ. ɿʘʧʦʨʦʞʴʝ, ʇʦʣʝʪʝʭʥʠʢʘ, 2011. 4 ʩ. 

2. ɯʚʘʥʠʰʠʥ ɺ.ɺ., ʈʫʜʴ ɸ.ɺ., ʄʦʰʝʥʢʦ ɯ.ʆ. ʪʘ ʽʥ. ʈʝʢʦʤʝʥʜʘʮʽʾ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʩʪʝʨʘ (ʧʝʥʝʪʨʦʤʝʪʨʘ) ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʤʧʘʢʪʥʦʩʪʽ ˇʨʫʥʪʫ 

/ ɿʘ ʨʝʜ. ɸ.ɺ. ʈʫʜʷ. ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʠʡ, ʇɼɸʊʋ, 2016. 15 ʩ. 

3. ʈʫʜʴ ɸ.ɺ. ʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʨʦʟʫʱʽʣʴʥʝʥʥʷ ˇʨʫʥʪʽʚ ʽ 

ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʠʭ ʘʛʨʝʛʘʪʽʚ ʜʣʷ 

ʨʦʟʫʱʽʣʴʥʝʥʥʷ / ʈʫʜʴ ɸ.ɺ., ʂʦʨʯʘʢ ʄ.ʄ., ɻʨʫʰʝʮʴʢʠʡ ʉ.ʄ. ʂʘʤ∕̫ʥʝʮʴ-

ʇʦʜʽʣʴʩʴʢʠʡ: ɿɺʆ çʇɼʋè, 2024. 16 ʩ. 

4. ʄʝʭʘʥʽʟʘʮʽʷ, ʝʣʝʢʪʨʠʬʽʢʘʮʽʷ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ:  ʧʽʜʨʫʯ. ʋ 2 ʪ: ʊ. 1 / ɸ.ɺ. ʈʫʜʴ, ɯ.ʄ. 

ɹʝʥʜʝʨʘ, ɼ.ɻ. ɺʦʡʪʶʢ ʪʘ ʽʥ.; ʟʘ ʨʝʜ. ɸ.ɺ. ʈʫʜʷ. ʂʠʾʚ: ɸʛʨʦʦʩʚʽʪʘ, 2012. 584 ʩ 

5. ʄʝʭʘʥʽʟʘʮʽʷ, ʝʣʝʢʪʨʠʬʽʢʘʮʽʷ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ:  ʧʽʜʨʫʯ. ʋ 2 ʪ: ʊ. 2 / ɸ.ɺ. ʈʫʜʴ, ɯ.ʄ. 

ɹʝʥʜʝʨʘ, ɼ.ɻ. ɺʦʡʪʶʢ ʪʘ ʽʥ.; ʟʘ ʨʝʜ. ɸ.ɺ. ʈʫʜʷ. ʂʠʾʚ: ɸʛʨʦʦʩʚʽʪʘ, 2012. 434 ʩ.  

6. ɯʥʩʪʨʫʢʮʽʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʫʯʥʦʛʦ ʧʝʥʝʪʨʦʤʝʪʨʘ DATAFIELD. 

info@datafild.com.ua. 

 

 

ʋɼʂ 531.4:539.3:004.942 

 

ʌɯɿʀʂʆ-ʄɸʊɽʄɸʊʀʏʅʀʁ ɸʇɸʈɸʊ ʏʀʉɽʃʔʅʆɻʆ 

ʄʆɼɽʃʖɺɸʅʅʗ ɼɽʌʆʈʄɸʎɯɰ ɺʆʃʆʂʅɸ ʑɯʊʂʀ ʊɸ ʁʆɻʆ 

ɺɿɸɭʄʆɼɯɰ ɿ ʏɸʉʊʀʅʂɸʄʀ ʄɸʊɽʈɯɸʃʋ 

 

ʃʠʪʚʠʥʦʚ ɯ.ɺ., ɸʣʽʻʚ ɽ.ɹ., ʇʦʥʦʤʘʨʝʥʢʦ ʅ.ʆ. 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʨʦʙʣʝʤʘ ʝʬʝʢʪʠʚʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚʟʘʻʤʦʜʽʾ 

ʚʦʣʦʢʦʥ ʱʽʪʢʦʚʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʽʟ ʯʘʩʪʠʥʢʘʤʠ ʤʘʪʝʨʽʘʣʫ ʧʦʣʷʛʘʻ ʫ 

ʩʢʣʘʜʥʦʩʪʽ ʦʧʠʩʫ ʾʭʥʴʦʾ ʧʨʫʞʥʦ-ʜʝʬʦʨʤʽʚʥʦʾ ʧʦʚʝʜʽʥʢʠ ʪʘ ʢʦʥʪʘʢʪʥʦʾ 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁVȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 

 

 
84 

 

ʜʠʥʘʤʽʢʠ, ʱʦ ʤʘʻ ʥʝʣʽʥʽʡʥʠʡ ʽ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʡ ʭʘʨʘʢʪʝʨ. ɿ ʤʝʪʦʶ 

ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʦʯʠʱʝʥʥʷ, ʧʝʨʝʤʽʱʝʥʥʷ ʯʠ 

ʩʝʧʘʨʘʮʽʾ ʩʠʧʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʡ 

ʘʧʘʨʘʪ, ʷʢʠʡ ʦʧʠʩʫʻ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʦʢʨʝʤʦʛʦ ʚʦʣʦʢʥʘ ʧʽʜ 

ʜʽʻʶ ʟʦʚʥʽʰʥʽʭ ʩʠʣ ʽ ʢʦʥʪʘʢʪʽʚ ʟ ʯʘʩʪʠʥʢʘʤʠ, ʘ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʯʠʩʝʣʴʥʦ 

ʤʦʜʝʣʶʚʘʪʠ ʮʝʡ ʧʨʦʮʝʩ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʩʢʽʥʯʝʥʥʠʭ ʽ ʜʠʩʢʨʝʪʥʠʭ 

ʝʣʝʤʝʥʪʽʚ [1]. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʆʩʪʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ [2ï3] ʫ ʩʬʝʨʽ 

ʤʝʭʘʥʽʢʠ ʚʦʣʦʢʥʠʩʪʠʭ ʽ ʱʽʪʢʦʚʠʭ ʩʠʩʪʝʤ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʚʠʚʯʝʥʥʽ 

ʜʝʬʦʨʤʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʥʫʯʢʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʾʭʥʴʦʾ ʚʟʘʻʤʦʜʽʾ ʟ 

ʩʠʧʢʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ɿʥʘʯʥʘ 

ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʶ ʤʝʪʦʜʽʚ ʩʢʽʥʯʝʥʥʠʭ (FEM) ʽ ʜʠʩʢʨʝʪʥʠʭ 

ʝʣʝʤʝʥʪʽʚ (DEM) ʜʣʷ ʘʥʘʣʽʟʫ ʢʦʥʪʘʢʪʥʠʭ ʧʨʦʮʝʩʽʚ ʤʽʞ ʚʦʣʦʢʥʘʤʠ ʪʘ 

ʯʘʩʪʠʥʢʘʤʠ ʤʘʪʝʨʽʘʣʫ. ʋ ʨʦʙʦʪʘʭ ʟʘʨʫʙʽʞʥʠʭ ʘʚʪʦʨʽʚ ʨʦʟʨʦʙʣʝʥʦ ʤʦʜʝʣʽ 

ʧʦʚʝʜʽʥʢʠ ʦʢʨʝʤʦʛʦ ʚʦʣʦʢʥʘ ʧʽʜ ʜʽʻʶ ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʽ 

ʙʘʛʘʪʦʝʣʝʤʝʥʪʥʠʭ ʢʦʥʪʘʢʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʘʪʠ ʥʘʧʨʫʞʝʥʥʷ, ʚʠʛʠʥʠ 

ʪʘ ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ. ʊʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʚʘʞʥʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʚʦʣʦʢʦʥ, ʦʮʽʥʢʫ ʾʭʥʴʦʛʦ ʚʧʣʠʚʫ 

ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʯʠʱʝʥʥʷ ʘʙʦ ʩʝʧʘʨʘʮʽʾ ʤʘʪʝʨʽʘʣʫ. ɺʦʜʥʦʯʘʩ ʢʦʤʧʣʝʢʩʥʽ 

ʤʦʜʝʣʽ, ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʤʝʭʘʥʽʢʫ ʜʝʬʦʨʤʘʮʽʾ ʚʦʣʦʢʥʘ ʟ ʜʠʥʘʤʽʢʦʶ ʯʘʩʪʠʥʦʢ, 

ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʨʦʟʚʠʥʝʥʠʤʠ. ʎʝ ʟʫʤʦʚʣʶʻ ʧʦʪʨʝʙʫ ʫ ʩʪʚʦʨʝʥʥʽ 

ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʜʦʩʪʦʚʽʨʥʦ ʚʽʜʪʚʦʨʶʚʘʪʠ ʨʝʘʣʴʥʽ ʧʨʦʮʝʩʠ ʚʟʘʻʤʦʜʽʾ ʚʦʣʦʢʦʥ ʽ 

ʯʘʩʪʠʥʦʢ ʫ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤʘʭ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ ʻ ʨʦʟʨʦʙʣʝʥʥʷ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ 

ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʝʬʦʨʤʘʮʽʾ ʚʦʣʦʢʥʘ ʱʽʪʢʠ ʪʘ ʡʦʛʦ ʚʟʘʻʤʦʜʽʾ ʟ 

ʯʘʩʪʠʥʢʘʤʠ ʤʘʪʝʨʽʘʣʫ ʧʽʜ ʯʘʩ ʦʯʠʱʝʥʥʷ ʩʠʪ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʇʦʜʘʣʴʰʠʡ ʚʠʢʣʘʜ ʟʦʩʝʨʝʜʞʝʥʦ ʥʘ ʘʥʘʣʽʟʽ 

ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʝʬʦʨʤʘʮʽʾ ʚʦʣʦʢʥʘ 

ʱʽʪʢʠ ʪʘ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʽ ʜʦ ʟʘʜʘʯʽ ʦʯʠʱʝʥʥʷ ʩʠʪ. ʉʬʝʨʦ-ʮʠʣʽʥʜʨ ʚʦʣʦʢʥʘ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʮʠʣʽʥʜʨʘ, ʥʘ ʢʽʥʮʷʭ ʷʢʦʛʦ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘʧʽʚʩʬʝʨʠ (ʨʠʩ. 1). ʉʬʝʨʦ-

ʮʠʣʽʥʜʨʠ ʟôʻʜʥʫʶʪʴʩʷ ʚ ʮʝʥʪʨʘʭ ʧʽʚʩʬʝʨ, ʽ ʮʽ ʪʦʯʢʠ ʟôʻʜʥʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴʩʷ ʷʢ 

ʚʫʟʣʠ. ʋ ʤʦʜʝʣʶʚʘʥʥʽ ʚʠʢʦʨʠʩʪʘʥʦ ʤʦʜʠʬʽʢʦʚʘʥʫ ʤʦʜʝʣʴ ʥʦʨʤʘʣʴʥʦʾ 

ʢʦʥʪʘʢʪʥʦʾ ʩʠʣʠ ʩʬʝʨʦ-ʮʠʣʽʥʜʨʽʚ. ɼʣʷ ʢʦʥʪʘʢʪʫ ʜʚʦʭ ʩʬʝʨʦ-ʮʠʣʽʥʜʨʽʚ ʤʦʞʣʠʚʽ 

ʪʨʠ ʪʠʧʠ ʜʦʪʠʢʫ: çʩʬʝʨʘïʩʬʝʨʘè, çʩʬʝʨʘïʮʠʣʽʥʜʨè ʪʘ çʮʠʣʽʥʜʨïʮʠʣʽʥʜʨè 

(ʨʠʩ. 1). ʏʝʨʝʟ ʨʽʟʥʠʮʶ ʫ ʨʦʟʤʽʨʽ ʪʘ ʬʦʨʤʽ ʧʣʦʱʽ ʢʦʥʪʘʢʪʫ ʤʦʜʝʣʽ ʢʦʥʪʘʢʪʥʠʭ 

ʩʠʣ ʜʣʷ ʮʠʭ ʚʠʧʘʜʢʽʚ ʚʽʜʨʽʟʥʷʶʪʴʩʷ. 

ɼʣʷ ʢʦʥʪʘʢʪʫ çʩʬʝʨʘïʩʬʝʨʘè ʥʦʨʤʘʣʴʥʘ ʢʦʥʪʘʢʪʥʘ ʩʠʣʘ ʟʘ ʤʦʜʝʣʣʶ 

ɻʝʨʮʘ: 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 
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ʜʝ Ec ï ʤʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʚʦʣʦʢʥʘ ʚ ʪʦʯʢʘʭ ʢʦʥʪʘʢʪʫ, ɜ ï ʢʦʝʬʽʮʽʻʥʪ 

ʇʫʘʩʩʦʥʘ. 

 

 

 
ʈʠʩ. 1 ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʚʟʘʻʤʦʜʽʾ ʩʬʝʨʦ-ʮʠʣʽʥʜʨʦʚʦʛʦ ʚʦʣʦʢʥʘ ʽʟ 

ʯʘʩʪʠʥʢʘʤʠ 

 

ɼʣʷ ʢʦʥʪʘʢʪʫ çʩʬʝʨʘïʮʠʣʽʥʜʨè: 
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ʜʝ ʧʘʨʘʤʝʪʨ Ŭ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʦʨʤʠ ʧʣʦʱʽ ʢʦʥʪʘʢʪʫ. 

ʋ ʚʠʧʘʜʢʫ ʧʘʨʘʣʝʣʴʥʦʛʦ ʢʦʥʪʘʢʪʫ çʮʠʣʽʥʜʨïʮʠʣʽʥʜʨè ʥʦʨʤʘʣʴʥʘ ʩʠʣʘ 

ʧʨʦʧʦʨʮʽʡʥʘ ʧʝʨʝʢʨʠʪʪʶ: 
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(3) 

ʜʝ Lc ï ʜʦʚʞʠʥʘ ʧʣʦʱʽ ʢʦʥʪʘʢʪʫ ʚʟʜʦʚʞ ʛʦʣʦʚʥʦʾ ʦʩʽ, nb 2r= d ï ʰʠʨʠʥʘ 

ʧʣʦʱʽ ʢʦʥʪʘʢʪʫ, ə ï ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʠʟʥʘʯʝʥʘ ʢʦʥʩʪʘʥʪʘ. 

ɼʣʷ ʢʦʩʦʛʦ ʢʦʥʪʘʢʪʫ çʮʠʣʽʥʜʨïʮʠʣʽʥʜʨè ʩʠʣʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʫʪʘ ɗ ʤʽʞ 

ʛʦʣʦʚʥʠʤʠ ʦʩʷʤʠ. ʉʧʨʦʱʝʥʘ ʙʽ-ʣʽʥʽʡʥʘ ʤʦʜʝʣʴ ʤʘʻ ʚʠʛʣʷʜ: ʤʽʥʽʤʘʣʴʥʘ ʩʠʣʘ 

ʧʨʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤʫ ʨʦʟʪʘʰʫʚʘʥʥʽ ɗ = ˊ/2: 
3 3

min c2 2
n n2

2 E
F r ,

3 1

-
= k a d

-n  
(4) 

ʤʘʢʩʠʤʘʣʴʥʘ ʩʠʣʘ ʧʨʠ ʧʘʨʘʣʝʣʴʥʦʤʫ ʢʦʥʪʘʢʪʽ ɗ = 0: 

max c c
n n2

c

L E
F .

L 1
2 1.8864 ln

2b

kp
= d

-nå õ
+æ ö

ç ÷  

(5) 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʥʦʨʤʘʣʴʥʘ ʢʦʥʪʘʢʪʥʘ ʩʠʣʘ ʜʣʷ ʢʦʩʦʛʦ ʢʦʥʪʘʢʪʫ 

çʮʠʣʽʥʜʨïʮʠʣʽʥʜʨè ʦʧʠʩʫʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ: 

( )

( )

max min

n nmax

n

n
min

min n
n

10 F 2F
F , 0 0,1 ,

F
5F

2F 0,1 , 0,1 0,5 .
2

ë -
- q ¢q¢ pî

pî
=ì
î

- q- p p¢q¢ pî pí  

(6) 

ɼʣʷ ʢʦʥʪʘʢʪʫ çʩʬʝʨʦ-ʮʠʣʽʥʜʨ ï ʩʪʽʥʢʘè ʽʩʥʫʶʪʴ ʜʚʘ ʚʘʨʽʘʥʪʠ: 

ʧʘʨʘʣʝʣʴʥʠʡ ʽ ʧʦʭʠʣʠʡ. ɼʣʷ ʧʘʨʘʣʝʣʴʥʦʛʦ ʢʦʥʪʘʢʪʫ: 

( ) ( )
c c w

n n2 2
c w c w

L E E
F ,

L 1 E 1 E
1.8864 ln

2b

kp
= d
å õ-n + -n

+æ ö
ç ÷  

(7) 

ʜʝ nb 2 r ,= d, Lc ï ʜʦʚʞʠʥʘ ʮʠʣʽʥʜʨʠʯʥʦʾ ʯʘʩʪʠʥʠ ʝʣʝʤʝʥʪʘ, Ew, ɜw ï ʤʦʜʫʣʴ 

ʧʨʫʞʥʦʩʪʽ ʪʘ ʢʦʝʬʽʮʽʻʥʪ ʇʫʘʩʩʦʥʘ ʩʪʽʥʢʠ. 

ʂʦʥʪʘʢʪ ʤʽʞ ʩʬʝʨʠʯʥʦʶ ʯʘʩʪʠʥʦʶ ʪʘ ʩʪʽʥʢʦʶ: 

( ) ( )
3

c w 2
n n2 2

w c w

4 r E E
F ,

3 1 E 1 E
= d

-n + -n
 

(8) 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʭʦʯʘ ʧʝʨʝʢʨʠʪʪʷ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʘʢʦʚʠʤ ʧʨʠ 

ʧʝʨʝʭʦʜʽ ʚʽʜ ʦʜʥʦʛʦ ʪʠʧʫ ʢʦʥʪʘʢʪʫ ʜʦ ʽʥʰʦʛʦ (ʥʘʧʨʠʢʣʘʜ, çʩʬʝʨʘïʩʬʝʨʘè Ÿ 

çʩʬʝʨʘïʮʠʣʽʥʜʨè), ʚʝʣʠʯʠʥʘ ʥʦʨʤʘʣʴʥʦʾ ʩʠʣʠ ʟʤʽʥʶʻʪʴʩʷ ʩʪʨʠʙʢʦʧʦʜʽʙʥʦ 

ʯʝʨʝʟ ʟʤʽʥʫ ʛʝʦʤʝʪʨʽʾ ʢʦʥʪʘʢʪʫ.  

ɺʠʩʥʦʚʦʢ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʧʘʨʘʪ ʟʘʙʝʟʧʝʯʫʻ 

ʤʦʞʣʠʚʽʩʪʴ ʘʜʝʢʚʘʪʥʦʛʦ ʦʧʠʩʫ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʚʦʣʦʢʦʥ 

ʱʽʪʢʠ ʧʽʜ ʯʘʩ ʢʦʥʪʘʢʪʫ ʟ ʯʘʩʪʠʥʢʘʤʠ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʻ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ 

ʜʦʩʪʦʚʽʨʥʦʛʦ ʯʠʩʝʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ ʦʯʠʱʝʥʥʷ ʩʠʪ. ʆʪʨʠʤʘʥʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʪʚʦʨʶʶʪʴ ʦʩʥʦʚʫ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʟʨʦʙʢʠ ʜʠʥʘʤʽʯʥʦʾ 

ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ çʚʦʣʦʢʥʦïʯʘʩʪʠʥʢʘïʩʪʽʥʢʘè ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 

ʽ ʨʝʞʠʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʱʽʪʢʦʚʠʭ ʧʨʠʩʪʨʦʾʚ. 
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An analysis of grain-separating machines that rely on pneumatic vibro-

fluidization, as detailed in a series of fundamental studies [1, 2], suggests that the 

potential of pneumatic sorting tables has been nearly exhausted. Consequently, 

further increases in the productivity of seed material separation processes can only 

be achieved by using vibro-centrifugal machines. 

The effectiveness of cylindrical vibro-sieves as working components was 

demonstrated in earlier works [3, 4]. However, subsequent research [5, 6] revealed 

their drawbacks, leading to a justification for the use of cascading conical sieves. 

Their efficiency was confirmed both theoretically and experimentally in work [5]. 

The existing mathematical models for vibro-centrifugal separation [2-5] 

have certain limitations: they only describe the movement of grains on a conical 

surface that rotates around a vertical axis and oscillates in a vertical plane. These 

models, however, do not account for intra-layer processes or changes in the radial 

coordinate of the grain along the height of the cone. Although the movement of a 

grain within a vibro-centrifugally fluidized layer has been theoretically 

considered in works [4, 6], changes in its radial coordinate, both inside the layer 

and on its surface, were not included in the mathematical descriptions. 

Thus, there is a need to refine the current models of seed material 

separation processes using conical rotational-vibrational surfaces. 

The technology for sorting seeds by density, which is the most important 

quality indicator, involves pre-cleaning and sizing on sieves and trieurs, followed 

by a final separation in a conical vibro-centrifugal centrifuge. In general terms, 

the vibro-pneumatic separation of seeds on the surface of a conical centrifuge can 

be viewed as the stratification of seeds in a moving fluidized bed. This process is 

a redistribution of seeds throughout the layer's thickness under the influence of 

vibration, airflow, and centrifugal force. As a result, "light" seeds (with a density 

below average) "float" to the open surface, while "heavy" ones sink deep into the 

layer, toward the rotor's supporting surface. The hydrodynamic interaction 

between the fluidized bed, formed by air jets, and the grain medium is a rather 

complex process. Therefore, an analytical justification is a key condition for 

improving the efficiency of this method of grain separation. 
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Hydrodynamic drag, which a body experiences when moving within a 

granular medium, is comprised of two distinct forces: pressure drag (ὖ) and 

frictional drag (ὖ). 

ὖ ὖ ὖ 

The pressure resistance force (ὖ) can be calculated using the formula: 

ὖ πȟυὧὛ”ὠ  

where ὧ is the pressure resistance coefficient (or drag coefficient); Ὓ is the 

characteristic cross-sectional area of the body being streamlined by air; ” is the 

density of the grain medium; ὠ is the body's velocity (or speed of the body's 

movement). 

The frictional resistance force (ὖ) is determined by the formula: 

ὖ πȟυὧὊ”ὠ  

where ὧ is the frictional resistance coefficient; Ὂ is the surface area of the grain 

that is in contact with other grains and moving within the grain medium. 

Based on these dependencies, the total resistance (ὖ) can be expressed as: 

ὖ πȟυὛ”ὠ ὧ ὧ
Ὂ

Ὓ
 

The total resistance coefficient (ὅ) for the body's movement is therefore 

calculated as: 

ὅ ὧ ὧ
Ὂ

Ὓ
 

To estimate the pressure drag coefficient for bodies with poor 

streamlining, let's consider the axisymmetric potential flow around a spherical 

particle. It is positioned perpendicular to the flow of an incompressible fluid. The 

non-viscous flow in a cylindrical coordinate system (ὶȟ•ȟᾀ) is described by the 

equations of motion: 

‮
‬‮

‬ὶ
ύ
‬‮

‬ᾀ
”
‬ὖ

‬ὶ
 

‮
‬ύ

‬ὶ
ύ
‬ύ

‬ᾀ
”
‬ὖ

‬ᾀ
 

continuity equation: 
‬‮

‬ὶ
ὶ‮

‬ύ

‬ᾀ
 

Based on the Bernoulli equation, the pressure for our case can be 

determined as: 

ὴ ὴ πȟυ”ὥ ὶ τᾀ  

where ὴ represents the pressure at the stagnation point.  

The pressure force on a spherical particle is determined by the following 

formula: 

ὖ ς”ὠ ὶ Ὠὶ Ὠ•  
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Let's consider the pressure drag coefficient for the potential flow around a 

flat plate, which is also placed perpendicular to the flow. In a Cartesian coordinate 

system (ὼȟώ), the flow is described by the equations of motion and continuity. 

In a general form, the frictional resistance coefficient (ὅ) can be 

represented as the sum of three components [3]: 

ὅ ὧ ὧ ὧ 

where ὧ is the frictional resistance coefficient for a body with a 

hydrodynamically smooth surface; ὧ is the frictional resistance coefficient due 

to the overall roughness of the body's surface; and ὧ is the frictional resistance 

coefficient caused by local surface roughness. 

The first two coefficients are calculated based on equations derived from 

boundary layer theory for low-viscosity fluids. The third component, however, is 

determined experimentally. 

The frictional drag coefficient for a smooth particle streamlined by air in 

the longitudinal direction can be found using the formulas presented in literary 

sources [1, 3]: 

ὧ πȟυÌÏÇὙȟ  

The frictional drag coefficient due to overall roughness exhibits a different 

dependency on the Reynolds number than the coefficient for a smooth surface. As 

the Reynolds number increases, the value of the frictional drag coefficient also 

rises. 

The Reynolds number surpasses a certain threshold, the sum of these two 

coefficients becomes constant and no longer depends on Re. This phenomenon is 

known as the self-similar region with respect to the Reynolds number. In this 

region, frictional resistance becomes proportional to the square of the body's 

velocity. 
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The separation of cereal crops in a vibro-pneumofluidized medium is a 

crucial stage in post-harvest processing, as it improves the quality of the final 

product. This technological approach relies on differences in the physical 

properties of individual particles, such as density, size, shape, and surface 

roughness [1-4]. Unlike conventional methods, which are often based solely on 

size classification, this method enables the production of fractions differentiated 

by density, which is particularly important for separating viable seeds from 

lightweight impurities, as well as from damaged or immature grains. 

In modern practice, computational modeling has become a key tool for 

optimizing and understanding these complex processes. Instead of lengthy and 

resource-intensive experiments, it allows us to investigate particle dynamics, their 

interaction with the airflow, and the influence of vibration. This not only 

accelerates research but also makes it possible to develop virtual prototypes of 

equipment, enabling the testing of various configurations and operating modes 

without physical intervention [5-7]. 

Modeling Methodology and Extended Analysis. To investigate the 

interaction between the airflow and granular material in detail, the DDPM 
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(Discrete Droplet Particle Model) was applied. This model treats the system as a 

two-phase medium: a continuous gas phase (air) and a discrete solid phase 

(particles). 

Gas phase modeling: The airflow is described by the Navier - Stokes 

equations [3, 4]. To account for gasïparticle interactions, an additional term is 

introduced into the equations, representing the drag force exerted on the gas by 

the particles. 

Discrete phase modeling: Each particle is considered as an individual 

entity, whose motion is governed by Newtonôs second law. The equation of 

motion for a given particle i can be expressed as follows [7-9]: 

ά
Ὠ‮

Ὠὸ
Ὂ ȟ Ὂ ȟ Ὂ ȟ Ὂ ȟ 

where ά  is the particle mass; Ὂ ;yticolev elcitrap eht si ‮ ȟ is the 

aerodynamic drag force; Ὂ ȟ is the lift force; Ὂ ȟ is the pressure force; 

and Ὂ ȟ is the gravitational force. 

Interaction force dependencies: The aerodynamic drag force (Ὂ ȟ) plays 

a central role in describing fluidization. It depends on the relative velocity 

between the particle and the gas. The Syamlal - OôBrien model, applied in this 

study, calculates this force while accounting for the influence of surrounding 

particles. 

Ὂ ȟ πȢχυ˞
”ȿȿ‮

‭Ὠ
‮ ‮  

where ˞  is the drag coefficient; ” is the gas density; yticolev evitaler eht si ‮ 

between the gas and the particle; ‭ is the particle sphericity coefficient; and Ὠ 

is the particle diameter. 

The drag coefficient ˞  depends on the particle Reynolds number ὙὩ and 

the solid phase volume fraction ‐. According to the Syamlal - OôBrien model, it 

can be expressed as [1]: 

˞ ‐
Ȣ ςτ

ὙὩ
ρ πȢρυὙὩȢ  

Here, ‐ is the volumetric gas concentration (porosity) (ρ ‭); 

while  signifies the Reynolds number specific to the particle. 

The conducted modeling provided a visual and quantitative understanding 

of the dynamics of the material's transition to a fluidized state. The graph showing 

the change in the solid-phase volume fraction over time, as presented in Figure 1, 

serves as clear confirmation of the chosen model's accuracy and its ability to 

reflect the key stages of the process. The next step in our research will be the 

implementation of models for vibration and pulsating airflow. These factors have 

a significant impact on the efficiency of separation and the stability of the 

fluidized bed.  
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Fig. 1. Drag coefficient ˞  Reynolds number ὙὩ 

 

Incorporating them will enable the creation of a more accurate and 

practically useful model. This opens the way for developing a new generation of 

separation equipment for the agricultural industry that operates with higher 

efficiency and precision. 
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RESEARCH INTO THE USE OF SPIRAL VIBRATORY FEEDERS  

FOR SEED DOSING IN AUTOMATIC PHENOTYPING SYSTEMS  

 

Elchyn Aliiev, Olexandr Chernii 

Dnipro State Agrarian and Economic University 

 

Problem Statement. Modern trends in the development of the agricultural 

sector require the introduction of high-precision, automated technologies for 

quality control of crop seeds at the stage of their breeding [1]. One of the key 

directions in this context is the automatic phenotyping of seeds using machine 

vision systems [2, 3]. The efficiency of such systems largely depends on accurate 

and stable seed transportation and dosing, which are ensured by appropriate 

technical means ð in particular, vibratory feeders.  

Analysis of Recent Research. According to previous studies [3, 4], a 

structural and technological scheme of an automatic phenotyping system for 

agricultural seeds has been developed. To improve the efficiency of such a 

system, it is necessary to study the interaction between moving bulk particles and 

the vibrating working element in order to determine the optimal structural and 

technological parameters of the vibratory conveyor. A large number of scientific 

works are devoted to finding optimal parameters for the process of vibratory 
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https://doi.org/10.35633/inmateh67-34
http://dx.doi.org/10.31489/2022PH1/43-57


ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁVȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 

 

 
94 

 

transportation of various types of bulk materials. In [5], a numerical analysis of 

the parameters of vertical spiral vibratory conveyors was carried out. By 

introducing a nonlinear proportional-derivative controller into theoretical 

dependencies, optimized vibration parameters of the conveyor were obtained. 

Numerical modeling of particle motion along a vibrating surface with lining was 

studied in [6]. Models of load particles were created in the form of spheres with 

an average radius of 0.5 mm. Simulation results showed that the main factors 

influencing the conveying speed are the static coefficient of friction and the 

rolling friction coefficient of particles on the conveyor lining. Due to their 

advantages, vertical vibratory conveyors are widely used not only as conveying 

machines but also as machines for additional processing of the moving load. 

Another application of vertical vibratory conveyors for disinfection and 

pasteurization of barley seeds and wheat flour is presented in [7,8]. The influence 

of vibrator drive parameters (the tilt angle of the vibromotor axis relative to the 

horizontal, rotor rotation frequency) on the residence time of transported material 

in the conveyor trough was investigated. The effect of vibration trajectory type on 

conveying speed in vertical vibratory conveyors was analyzed in [9]. 

Experimental results confirmed that for transporting loads with a low friction 

coefficient, elliptical oscillations of the working body are required. In [10], 

numerical modeling using the STAR-CCM+ platform was presented to study 

sunflower seed motion along a vibrating surface with compressed air blowing. 

Research Objective. The aim of the study is to analyze the structural 

features and operating principles of spiral vibratory feeders used for transporting 

and dosing seeds, in order to determine optimal technical solutions for ensuring 

uniform and controlled seed feeding in automatic phenotyping systems based on 

machine vision technologies. 

Research Results. Transportation and dosing of agricultural seeds using 

vibration-based equipment have specific features and subtleties. Each type of seed 

is characterized by diverse geometric, mechanical-technological, and rheological 

properties, which significantly affect the performance and dosing accuracy of 

vibratory conveyors. Therefore, for each seed type, the structural and 

technological parameters of vibratory feeders must be optimized. Structurally, 

vibratory conveyors and feeders are classified by: 

¶ Operating mode: resonant and non-resonant; 

¶ Number of vibrating masses: single-mass and multi-mass; 

¶ Drive type: eccentric, inertial, electromagnetic, electromechanical, 

pneumatic; 

¶ Direction of transport: horizontal, inclined downward, inclined upward, 

vertical, curvilinear; 
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¶ Type of elastic suspension: flat metal or polymer springs, round rods, 

lattice hyperboloid torsions, rubber vibration isolators; 

¶ Method of tuning vibration resonance: changing the number of elastic 

elements, stiffness of suspension, working mass, or vibration frequency; 

¶ Shape of working elements: trough-type, bowl-type (cylindrical and 

conical). 

The main advantages of vertical spiral bowl vibratory conveyors compared 

to horizontal ones are: 

1. Small footprint in production facilities; 

2. Due to longer conveying times, simultaneous processes such as drying, 

cooling, and orientation of loads for the next technological stage can be 

performed; 

3. Smooth transportation of materials difficult to move by other conveyor 

types (e.g., irregularly shaped or spherical loads); 

4. Constant conveying speed, which positively affects the quality of 

subsequent processing stages; 

5. Easy adjustment of productivity by changing vibrator drive parameters 

(unbalance mass, rotor rotation frequency, input current frequency, etc.); 

6. Can be used as vibratory feeders for uniform supply of artificial materials 

for further processing on technological machines; 

7. Minimal dust formation during transportation; 

8. Simple design ensures low labor intensity during maintenance. 

Promising solutions include two-mass and multi-mass vibratory conveyors, 

which, due to their design, can create elliptical trajectories of working body 

oscillations. Such oscillations increase conveying speeds of particles along the 

vibrating surface. However, elliptical vibrations complicate the design of 

vibration machines, suspensions, and vibrator drives. Therefore, the main task for 

designers is to achieve high-quality, productive, and reliable vibratory machines. 

An analysis of modern advances in vibratory conveying machinery shows 

that there are several main technical approaches to generating elliptical oscillation 

trajectories in vertical vibratory feeders: decoupling the rigid connection between 

the conveyorôs working body and its drive by introducing damping and elastic 

elements; special placement of drive elements in vibrator mechanisms. 

The review also revealed that elastic elements of vibratory feeders for 

dosing bulk and small-piece materials are often polymer or metal springs in the 

form of rods or plates inclined to the horizontal. Another widely used solution is 

hyperboloid torsion suspension of the feeder hopper. The main types of drives for 

spiral conveyors are electromagnetic and inertial (unbalanced). 

Conclusions. Based on the scientific review results, it can be stated that 

vertical spiral vibratory feeders have several advantages over horizontal feeders. 

The most optimal type of drive for spiral vibratory feeders used in automatic seed 
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phenotyping systems is the unbalanced centrifugal vibrator. The study made it 

possible to systematize advances in the development of designs and methods for 

improving the efficiency of vibratory feeders for transporting and dosing crop 

seeds in automatic phenotyping systems. 
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ʋɼʂ 631.362.7 

 

ʄʆɼɽʃʖɺɸʅʅʗ ʊɸ ʈʆɿʈʆɹʂɸ ʉʀʉʊɽʄʀ ʂɽʈʋɺɸʅʅʗ 

ʇʈʆʎɽʉʆʄ ʅɸɻʈɯɺʋ ɿɽʈʅɸ ɺ ɯʏ-ʉʋʐɸʈʎɯ 

 

ʂʦʪʦʚ ɹ.ɯ.1, ʉʪʝʧʘʥʝʥʢʦ ʉ.ʇ.2, ʂʘʣʽʥʽʯʝʥʢʦ ʈ.ɸ.3 

1 ɿʘʢʣʘʜ ʚʠʱʦʾ ʦʩʚʽʪʠ çʇʦʜʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè; 
2ɯʥʩʪʠʪʫʪ ʤʝʭʘʥʽʢʠ ʪʘ ʘʚʪʦʤʘʪʠʢʠ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʅɸɸʅ ʋʢʨʘʾʥʠ 
3ɺʇ ʅʋɹʽʇ ʋʢʨʘʾʥʠ çʅʽʞʠʥʩʴʢʠʡ ʘʛʨʦʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè, 

 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʽʩʣʷʟʙʠʨʘʣʴʥʦʾ ʦʙʨʦʙʢʠ ʟʝʨʥʘ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ 

ʬʘʢʪʦʨʦʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ [1-3]. ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʝʪʘʧʽʚ 

ʻ ʩʫʰʽʥʥʷ, ʷʢʝ ʜʦʟʚʦʣʷʻ ʟʙʝʨʝʛʪʠ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʪʘ ʟʘʧʦʙʽʛʪʠ ʾʾ ʧʩʫʚʘʥʥʶ. 

ʊʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʩʫʰʽʥʥʷ ʯʘʩʪʦ ʻ ʝʥʝʨʛʦʟʘʪʨʘʪʥʠʤʠ ʪʘ ʤʦʞʫʪʴ ʧʦʰʢʦʜʠʪʠ 

ʟʝʨʥʦ ʯʝʨʝʟ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʪʝʧʣʘ [4-6]. ɯʥʬʨʘʯʝʨʚʦʥʠʡ (ɯʏ) ʥʘʛʨʽʚ 

ʻ ʽʥʥʦʚʘʮʽʡʥʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʠʡ, ʛʣʠʙʦʢʠʡ ʪʘ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʡ ʧʨʦʛʨʽʚ [2]. ɿʘʚʜʷʢʠ ʩʧʝʮʠʬʽʮʽ ʧʦʛʣʠʥʘʥʥʷ ɯʏ-

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʪʝʧʣʦ ʧʝʨʝʜʘʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʦʙ'ʻʤ ʟʝʨʥʘ, ʘ ʥʝ ʯʝʨʝʟ 

ʧʨʦʤʽʞʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʱʦ ʟʥʘʯʥʦ ʩʢʦʨʦʯʫʻ ʯʘʩ ʦʙʨʦʙʢʠ. 

ʆʜʥʘʢ, ʜʣʷ ʧʦʚʥʦʛʦ ʨʦʟʢʨʠʪʪʷ ʧʦʪʝʥʮʽʘʣʫ ɯʏ-ʩʫʰʽʥʥʷ ʥʝʦʙʭʽʜʥʘ 

ʨʦʟʨʦʙʢʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ. ʊʘʢʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʟʘʧʦʙʽʛʘʪʠ ʧʝʨʝʛʨʽʚʫ 

ʟʝʨʥʘ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ. ʂʣʶʯʦʚʠʤ ʝʪʘʧʦʤ ʫ ʩʪʚʦʨʝʥʥʽ 

ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʻ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʩʘʤʦʛʦ ʧʨʦʮʝʩʫ ʥʘʛʨʽʚʫ. ʄʝʪʦʶ 

ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʨʦʟʨʦʙʢʘ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʨʦʮʝʩʫ ɯʏ-ʥʘʛʨʽʚʫ ʟʝʨʥʘ ʪʘ ʥʘ 

ʾʾ ʦʩʥʦʚʽ - ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ, ʱʦ 

ʧʽʜʚʠʱʠʪʴ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʪʘ ʟʥʠʟʠʪʴ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ. 

ʆʙôʻʢʪʦʤ ʢʝʨʫʚʘʥʥʷ ʻ ʧʨʦʮʝʩ ʥʘʛʨʽʚʫ ʰʘʨʫ ʟʝʨʥʘ ɯʏ-

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ. ʎʝʡ ʧʨʦʮʝʩ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʚʥʦʶ ʽʥʝʨʮʽʡʥʽʩʪʶ ʪʘ 

ʟʘʧʽʟʥʝʥʥʷʤ, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʧʝʨʝʜʘʯʝʶ ʪʝʧʣʘ ʚʽʜ ʧʦʚʝʨʭʥʽ ʟʝʨʥʘ ʜʦ ʡʦʛʦ 

ʚʥʫʪʨʽʰʥʽʭ ʰʘʨʽʚ. ɼʣʷ ʦʧʠʩʫ ʮʽʻʾ ʜʠʥʘʤʽʢʠ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʤʘʪʝʤʘʪʠʯʥʘ 

ʤʦʜʝʣʴ ʫ ʬʦʨʤʽ ʧʝʨʝʜʘʪʦʯʥʦʾ ʬʫʥʢʮʽʾ, ʷʢʘ ʧʦʚ'ʷʟʫʻ ʚʭʽʜʥʠʡ ʩʠʛʥʘʣ 

(ʧʦʪʫʞʥʽʩʪʴ ɯʏ-ʚʠʧʨʦʤʽʥʶʚʘʯʘ) ʟ ʚʠʭʽʜʥʠʤ (ʪʝʤʧʝʨʘʪʫʨʦʶ ʟʝʨʥʘ). 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʩʧʝʮʽʘʣʴʥʦ 

ʨʦʟʨʦʙʣʝʥʦʤʫ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʩʪʝʥʜʽ. ɺʽʥ ʚʢʣʶʯʘʚ: ʉʠʩʪʝʤʫ ɯʏ-

ʚʠʧʨʦʤʽʥʶʚʘʯʽʚ ʟ ʨʝʛʫʣʴʦʚʘʥʦʶ ʧʦʪʫʞʥʽʩʪʶ; ʂʘʥʘʣ ʜʣʷ ʧʦʜʘʯʽ ʪʘ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʟʝʨʥʘ; ɼʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʨʦʟʤʽʱʝʥʽ ʥʘ ʨʽʟʥʠʭ ʛʣʠʙʠʥʘʭ 

ʰʘʨʫ ʟʝʨʥʘ ʜʣʷ ʬʽʢʩʘʮʽʾ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʨʦʬʽʣʶ; ʊʝʨʤʦʛʽʛʨʦʤʝʪʨ ʜʣʷ 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁVȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 
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ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʣʦʛʦʩʪʽ ʟʝʨʥʘ; ʇʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʟʙʦʨʫ ʪʘ 

ʘʥʘʣʽʟʫ ʜʘʥʠʭ. 

ɼʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʝʨʝʜʘʪʦʯʥʦʾ ʬʫʥʢʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʤʝʪʦʜ 

ʧʝʨʝʭʽʜʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʚʠʟʥʘʯʠʪʠ ʢʣʶʯʦʚʽ ʧʘʨʘʤʝʪʨʠ 

ʤʦʜʝʣʽ - ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ (K), ʧʦʩʪʽʡʥʫ ʯʘʩʫ (T) ʪʘ ʯʘʩ ʟʘʧʽʟʥʝʥʥʷ (Ű). 

ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʩʪʘ ʤʦʜʝʣʴ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ ʥʝ 

ʟʘʚʞʜʠ ʪʦʯʥʦ ʚʽʜʦʙʨʘʞʘʻ ʩʢʣʘʜʥʫ ʜʠʥʘʤʽʢʫ ʧʨʦʮʝʩʫ, ʦʩʦʙʣʠʚʦ ʟʘ ʚʠʩʦʢʦʾ 

ʰʚʠʜʢʦʩʪʽ ʥʘʛʨʽʚʫ ʪʘ ʚʝʣʠʢʦʾ ʪʦʚʱʠʥʠ ʰʘʨʫ. ʎʝ ʩʪʘʣʦ ʧʽʜʩʪʘʚʦʶ ʜʣʷ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʦʜʝʣʽ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʧʨʦʮʝʩ ʥʘʛʨʽʚʫ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ, ʱʦ ʤʘʶʪʴ ʨʽʟʥʫ ʽʥʝʨʮʽʡʥʽʩʪʴ: ʰʚʠʜʢʠʡ 

ʧʨʦʛʨʽʚ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʪʘ ʧʦʚʽʣʴʥʽʰʠʡ ʧʨʦʛʨʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʙôʻʤʫ 

ʟʝʨʥʘ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʮʴʦʛʦ ʬʘʢʪʫ, ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʦʜʠʬʽʢʦʚʘʥʫ 

ʧʝʨʝʜʘʪʦʯʥʫ ʬʫʥʢʮʽʶ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ ʟ ʟʘʧʽʟʥʝʥʥʷʤ: 

ὡ ί
ὑ

Ὕί ρὝί ρ
Ὡ  

ʜʝ ὑ - ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ, ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʧʣʦʬʽʟʠʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʝʨʥʘ, ʡʦʛʦ ʚʦʣʦʛʦʩʪʽ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

Ὕ, Ὕ - ʧʦʩʪʽʡʥʽ ʯʘʩʫ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʽʥʝʨʮʽʡʥʽʩʪʴ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʥʘʛʨʽʚʫ ʰʘʨʫ ʟʝʨʥʘ. 

† - ʯʘʩ ʟʘʧʽʟʥʝʥʥʷ, ʱʦ ʢʦʨʝʣʶʻ ʟ ʪʦʚʱʠʥʦʶ ʰʘʨʫ ʽ ʰʚʠʜʢʽʩʪʶ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʘʨʘʤʝʪʨʠ ὑ, Ὕ, Ὕ ʪʘ † ʻ ʟʤʽʥʥʠʤʠ ʽ 
ʟʘʣʝʞʘʪʴ ʚʽʜ ʫʤʦʚ ʩʫʰʽʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʟʙʽʣʴʰʝʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʚʦʣʦʛʦʩʪʽ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ὑ, ʦʩʢʽʣʴʢʠ ʯʘʩʪʠʥʘ ʝʥʝʨʛʽʾ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʜʠ. ɿʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʰʘʨʫ ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʥʘ Ὕ ̔  †, ʱʦ 
ʧʽʜʪʚʝʨʜʞʫʻ ʥʘʰʫ ʛʽʧʦʪʝʟʫ ʧʨʦ ʙʘʛʘʪʦʩʪʫʧʽʥʯʘʩʪʽʩʪʴ ʧʨʦʮʝʩʫ 

ʪʝʧʣʦʧʝʨʝʜʘʯʽ. 

ʅʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʙʫʣʦ ʩʧʨʦʝʢʪʦʚʘʥʦ 

ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʦʤ ʥʘʛʨʽʚʫ. ɺʦʥʘ ʚʢʣʶʯʘʻ: ɼʘʪʯʠʢ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦ ʧʝʨʝʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʩʠʩʪʝʤʠ; 

ʂʦʥʪʨʦʣʝʨ, ʷʢʠʡ ʚʠʢʦʥʫʻ ʦʙʯʠʩʣʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʇɯɼ-ʨʝʛʫʣʷʪʦʨ); 

ɺʠʢʦʥʘʚʯʠʡ ʤʝʭʘʥʽʟʤ (ʪʠʨʠʩʪʦʨʥʠʡ ʨʝʛʫʣʷʪʦʨ ʧʦʪʫʞʥʦʩʪʽ ɯʏ-

ʚʠʧʨʦʤʽʥʶʚʘʯʽʚ). 

ɼʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʘʜʘʧʪʠʚʥʠʡ 

ʘʣʛʦʨʠʪʤ ʢʝʨʫʚʘʥʥʷ. ɿʘʤʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʢʩʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʚʽʥ 

ʜʠʥʘʤʽʯʥʦ ʢʦʨʠʛʫʻ ʢʦʝʬʽʮʽʻʥʪʠ ʨʝʛʫʣʷʪʦʨʘ (ὑ , ὑ, ὑ) ʥʘ ʦʩʥʦʚʽ ʚʭʽʜʥʠʭ 

ʜʘʥʠʭ ʧʨʦ ʪʝʤʧʝʨʘʪʫʨʫ ʪʘ ʰʚʠʜʢʽʩʪʴ ʾʾ ʟʤʽʥʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʩʠʩʪʝʤʽ 

ʝʬʝʢʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʦʚʥʽʰʥʽ ʟʙʫʨʝʥʥʷ, ʪʘʢʽ ʷʢ ʟʤʽʥʠ ʚʭʽʜʥʦʾ ʚʦʣʦʛʦʩʪʽ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 
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ʟʝʨʥʘ ʘʙʦ ʬʨʘʢʮʽʡʥʦʛʦ ʩʢʣʘʜʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʩʪʘʙʽʣʴʥʫ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘ 

ʚʠʭʦʜʽ. 

ɺʠʩʥʦʚʢʠ: 

1. ʈʦʟʨʦʙʣʝʥʘ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʘ ʤʘʪʝʤʘʪʠʯʥʘ 
ʤʦʜʝʣʴ ʧʨʦʮʝʩʫ ɯʏ-ʥʘʛʨʽʚʫ ʟʝʨʥʘ ʫ ʬʦʨʤʽ ʧʝʨʝʜʘʪʦʯʥʦʾ ʬʫʥʢʮʽʾ ʜʨʫʛʦʛʦ 

ʧʦʨʷʜʢʫ ʟ ʟʘʧʽʟʥʝʥʥʷʤ. 

2. ɺʠʟʥʘʯʝʥʦ ʢʣʶʯʦʚʽ ʧʘʨʘʤʝʪʨʠ ʤʦʜʝʣʽ (ὑ, Ὕ, Ὕ, †) ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʦ ʾʭ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ. 

3. ʅʘ ʦʩʥʦʚʽ ʤʦʜʝʣʽ ʨʦʟʨʦʙʣʝʥʦ ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ, 
ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʘʜʘʧʪʠʚʥʠʡ ʇɯɼ-ʨʝʛʫʣʷʪʦʨ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ 

ʧʽʜʪʨʠʤʢʠ ʟʘʜʘʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ. 

4. ʇʨʘʢʪʠʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʠʪʴ ʟʥʘʯʥʦ 

ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʩʫʰʽʥʥʷ ʟʝʨʥʘ, ʟʘʧʦʙʽʛʪʠ ʡʦʛʦ ʧʝʨʝʛʨʽʚʫ ʪʘ ʟʤʝʥʰʠʪʠ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ, ʱʦ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʫ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʂʦʪʦʚ ɹ.ɯ. ʄʦʜʝʣʶʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʪʠʧʦʚʠʭ 
ʦʙ'ʻʢʪʘʭ ʧʽʩʣʷʟʙʠʨʘʣʴʥʦʾ ʦʙʨʦʙʢʠ ʽ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ (ʦʯʠʱʝʥʥʷ, ʩʝʧʘʨʘʮʽʷ, 
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ʊɽʍʅʆʃʆɻɯʏʅɯ ɯʅʅʆɺɸʎɯɰ ʋ ɿɹɽʈɯɻɸʅʅɯ ʊɸ ʇɽʈɽʈʆɹʎɯ 

ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʆɰ ʇʈʆɼʋʂʎɯɰ 

 

ʃʠʧʥʠʮʴʢʠʡ ʈ.ʄ. 

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

 

ɺ ʫʤʦʚʘʭ ʟʤʽʥ ʢʣʽʤʘʪʫ, ʟʨʦʩʪʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʠʭ ʚʠʤʦʛ ʜʦ 

ʷʢʦʩʪʽ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʯʥʽ ʽʥʥʦʚʘʮʽʾ ʫ ʟʙʝʨʽʛʘʥʥʽ ʪʘ 

ʧʝʨʝʨʦʙʮʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘʙʫʚʘʶʪʴ ʦʩʦʙʣʠʚʦʾ 

ʘʢʪʫʘʣʴʥʦʩʪʽ. ʋʢʨʘʾʥʘ, ʷʢ ʣʽʜʝʨ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ , ʩʪʠʢʘʻʪʴʩʷ ʟ ʩʝʨʡʦʟʥʠʤʠ 

ʚʠʢʣʠʢʘʤʠ: ʟʘʩʪʘʨʽʣʽ ʩʠʩʪʝʤʠ ʟʙʝʨʽʛʘʥʥʷ ʩʧʨʠʯʠʥʷʶʪʴ ʚʪʨʘʪʠ ʜʦ 30-40% 

ʚʨʦʞʘʶ ʯʝʨʝʟ ʧʣʽʩʥʷʚʫ, ʰʢʽʜʥʠʢʽʚ ʽ ʥʝʜʦʩʢʦʥʘʣʽ ʫʤʦʚʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ , ʘ 

ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʨʫʯʥʦʾ ʧʨʘʮʽ ʟʥʠʞʫʶʪʴ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ. ʅʝʜʦʩʪʘʪʥʻ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ ʷʢ IoT ʪʘ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʽ ʟʘʩʪʘʨʽʣʽ ʤʝʪʦʜʠ 

ʧʝʨʝʨʦʙʢʠ ʧʦʩʠʣʶʶʪʴ ʥʝʛʘʪʠʚʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚ ʽ ʥʝ ʜʦʟʚʦʣʷʶʪʴ 

ʟʙʝʨʝʛʪʠ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ. ʎʝ ʟʫʤʦʚʣʶʻ ʥʘʛʘʣʴʥʫ ʧʦʪʨʝʙʫ ʚ 

ʤʘʩʰʪʘʙʥʽʡ ʤʦʜʝʨʥʽʟʘʮʽʾ, ʩʧʨʷʤʦʚʘʥʽʡ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ, 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʪʘ ʮʠʬʨʦʚʠʭ ʨʽʰʝʥʴ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 

ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʋʢʨʘʾʥʠ. 

ɸʛʨʦʧʨʦʜʦʚʦʣʴʯʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʧʝʨʝʞʠʚʘʻ ʮʠʬʨʦʚʫ ʨʝʚʦʣʶʮʽʶ. 

ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʤʦʞʣʠʚʝ ʣʠʰʝ ʟʘʚʜʷʢʠ ʽʥʥʦʚʘʮʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʚʢʣʶʯʘʻ ʤʦʜʝʨʥʽʟʘʮʽʶ 

ʦʙʣʘʜʥʘʥʥʷ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʦʧʪʠʤʽʟʘʮʽʶ ʚʩʽʭ ʝʪʘʧʽʚ 

ʚʠʨʦʙʥʠʮʪʚʘ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʛʨʦʚʘʥʠʭ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʧʝʨʝʜʦʚʠʤʠ ʤʝʨʝʞʘʤʠ (IoT, ʜʨʦʥʠ, ʜʘʪʯʠʢʠ, ʰʪʫʯʥʠʡ 

ʽʥʪʝʣʝʢʪ ʪʘ ʙʣʦʢʯʝʡʥ) ʤʘʻ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʨʘʜʠʢʘʣʴʥʠʭ ʧʦʢʨʘʱʝʥʴ ʟ 

ʪʦʯʢʠ ʟʦʨʫ ʽʥʪʝʣʝʢʪʫ, ʝʬʝʢʪʠʚʥʦʩʪʽ, ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʘʛʨʦʧʨʦʜʦʚʦʣʴʯʦʛʦ ʩʝʢʪʦʨʫ. ɿʦʢʨʝʤʘ, ʧʨʠʩʪʨʦʾ ʜʣʷ ʟʙʦʨʫ ʜʘʥʠʭ, ʪʘʢʽ ʷʢ 

ʜʨʦʥʠ ʪʘ ʜʘʪʯʠʢʠ, ʦʙ'ʻʜʥʫʶʪʴʩʷ ʟ ʪʝʭʥʦʣʦʛʽʷʤʠ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (IoT), 

ʜʦʟʚʦʣʷʶʯʠ ʝʬʝʢʪʠʚʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʦʣʷ ʪʘ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʽʥʬʦʨʤʘʮʽʾ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʆʜʥʘʢ, ʰʠʨʦʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ 

ʨʽhʝʥʴ ʦʙʤʝʞʫʻʪʴʩʷ ʚʠʩʦʢʠʤʠ ʧʦʯʘʪʢʦʚʠʤʠ ʽʥʚʝʩʪʠʮʽʷʤʠ, ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʧʦʢʨʘʱʝʥʥʷ ʮʠʬʨʦʚʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʬʝʨʤʝʨʽʚ ʪʘ ʘʜʘʧʪʘʮʽʻʶ ʟʘʢʦʥʦʜʘʚʯʠʭ 

ʥʦʨʤ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʘʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʢʣʶʯʦʚʠʭ 

ʥʘʧʨʷʤʢʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽʥʥʦʚʘʮʽʡ ʫ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʧʝʨʝʨʦʙʢʫ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʟʤʝʥʰʝʥʥʷ 
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ʚʪʨʘʪ ʽ ʚʠʪʨʘʪ, ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʪʘ ʟʥʠʞʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʠʣʠ, ʱʦ ʮʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʻ ʢʨʠʪʠʯʥʦ 

ʚʘʞʣʠʚʦʶ, ʦʩʢʽʣʴʢʠ ʨʦʟʫʤʥʝ ʟʝʤʣʝʨʦʙʩʪʚʦ ʪʘ ʪʦʯʥʝ ʟʝʤʣʝʨʦʙʩʪʚʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ IoT, Big Data, ʐɯ ʪʘ ʢʦʤʧ'ʶʪʝʨʥʠʡ ʟʽʨ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʧʨʦʮʝʩʽʚ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʪʨʦʣʶ ʧʦʣʽʚ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʪʘ ʥʘʜʘʥʥʷ 

ʧʨʦʛʥʦʟʽʚ ʫʨʦʞʘʶ, ʱʦ ʦʧʪʠʤʽʟʫʻ ʨʝʩʫʨʩʠ. ʋ ʩʬʝʨʽ ʟʙʝʨʽʛʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʚʪʨʘʪʠ, ʷʢʽ ʙʝʟ ʪʝʭʥʦʣʦʛʽʡ ʩʷʛʘʶʪʴ 30-40%, ʤʦʞʫʪʴ ʙʫʪʠ ʟʥʠʞʝʥʽ ʜʦ 5-

7% ʟʘʚʜʷʢʠ ʚʧʨʦʚʘʜʞʝʥʥʶ ʽʥʥʦʚʘʮʽʡʥʠʭ ʨʽʰʝʥʴ, ʪʘʢʠʭ ʷʢ ʩʠʩʪʝʤʠ 

ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (CAS), ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʫ 

ʧʘʢʫʚʘʥʥʽ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ çʨʦʟʫʤʥʠʭè ʩʭʦʚʠʱ. ʂʨʽʤ ʪʦʛʦ, 

ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʤʝʪʦʜʘʤʠ ʻ ʰʚʠʜʢʝ/ʩʫʙʣʽʤʘʮʽʡʥʝ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʪʘ 

ʙʽʦʣʦʛʽʯʥʽ ʢʦʥʩʝʨʚʘʥʪʠ. ʋ ʧʝʨʝʨʦʙʮʽ ʽʥʥʦʚʘʮʽʾ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʡ (ʬʝʨʤʝʥʪʠ, ʧʨʦʙʽʦʪʠʢʠ) 

ʽ ʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ (ʫʣʴʪʨʘʟʚʫʢʦʚʘ ʦʙʨʦʙʢʘ), ʷʢʽ, ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ, 

ʚʠʷʚʠʣʠʩʷ ʥʘ 25-35% ʝʬʝʢʪʠʚʥʽʰʠʤʠ ʪʘ ʜʦʟʚʦʣʷʶʪʴ ʟʤʝʥʰʠʪʠ ʩʧʦʞʠʚʘʥʥʷ 

ʝʥʝʨʛʽʾ ʥʘ 40%, ʩʢʦʨʦʯʫʶʯʠ ʪʝʨʤʽʥ ʦʢʫʧʥʦʩʪʽ ʟ 5 ʜʦ 3 ʨʦʢʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʐɯ-ʩʠʩʪʝʤ ʪʘ ʙʣʦʢʯʝʡʥʫ ʜʦʜʘʪʢʦʚʦ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʟʦʨʽʩʪʴ ʣʦʛʽʩʪʠʢʠ ʪʘ 

ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ. 

ɯʥʪʝʛʨʘʮʽʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ (IoT, Big Data, ʐɯ, ʙʣʦʢʯʝʡʥ) ʪʘ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʤʝʪʦʜʽʚ (ʢʦʥʪʨʦʣʴʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ, 

ʥʘʥʦʪʝʭʥʦʣʦʛʽʾ, ʫʣʴʪʨʘʟʚʫʢ, ʙʽʦʪʝʭʥʦʣʦʛʽʾ) ʚ ʘʛʨʦʧʨʦʜʦʚʦʣʴʯʠʡ ʩʝʢʪʦʨ ʻ 

ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʠʤ ʧʽʜʭʦʜʦʤ. ʎʽ ʽʥʥʦʚʘʮʽʾ ʜʦʟʚʦʣʷʶʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ, ʟʤʝʥʰʠʪʠ ʚʪʨʘʪʠ (ʜʦ 5-15% ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ), 

ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ (ʜʦ 30% ʧʨʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʝʨʝʨʦʙʢʠ) ʪʘ ʟʥʠʟʠʪʠ 

ʝʢʦʣʦʛʽʯʥʠʡ ʚʧʣʠʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʧʨʠʷʻ ʢʨʘʱʦʤʫ 

ʧʨʠʡʥʷʪʪʶ ʨʽʰʝʥʴ, ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʟʥʠʞʝʥʥʶ ʦʧʝʨʘʮʽʡʥʠʭ 

ʚʠʪʨʘʪ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʠʢʣʠʢʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʚʠʩʦʢʠʤʠ ʧʦʯʘʪʢʦʚʠʤʠ 

ʽʥʚʝʩʪʠʮʽʷʤʠ ʪʘ ʧʦʪʨʝʙʦʶ ʚ ʪʝʭʥʽʯʥʽʡ ʝʢʩʧʝʨʪʠʟʽ, ʧʦʪʝʥʮʽʡʥʽ ʜʦʚʛʦʩʪʨʦʢʦʚʽ 

ʚʠʛʦʜʠ ð ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʣʦʙʘʣʴʥʦʾ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ ʪʘ ʩʪʽʡʢʦʛʦ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ð ʧʽʜʢʨʝʩʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʜʦʩʷʛʥʝʥʴ. 
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ʋɼʂ 631.311(075) 

 

ɼʀʅɸʄɯʏʅɸ 3D-ʄʆɼɽʃʔ ɻʈʋʅʊʆʆɹʈʆɹʅʆɻʆ ɿʅɸʈʗɼɼʗ ʅɸ 

ʆʉʅʆɺɯ ʊɽʆʈɯɰ ɺʅʋʊʈɯʐʅʔʆɰ ʅɸʇʈʋɻʀ 

 

ɺʦʣʠʢ ɹ.ɸ., ʃʝʧʝʪʴ ɭ.ɯ. 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɼʠʥʘʤʽʯʥʽ 3D-ʤʦʜʝʣʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʷʢ ʽʣʶʩʪʨʘʪʠʚʥʠʡ ʜʦʜʘʪʦʢ ʜʦ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʤʘʰʠʥ.  ʇʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʤʦʜʝʣʶʻʪʴʩʷ ʪʽʣʴʢʠ ʛʝʦʤʝʪʨʽʷ ʽ 

ʢʽʥʝʤʘʪʠʢʘ ʤʝʭʘʥʽʟʤʽʚ, ʪʦʜʽ ʷʢ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʷ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʤʘʰʠʥ 

ʚʘʞʣʠʚʦʶ ʻ ʧʦʚʝʜʽʥʢʘ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ 

ʢʨʠʰʝʥʥʷ ʽ ʨʦʟʧʫʰʝʥʥʷ ˇʨʫʥʪʫ ʟʥʘʨʷʜʜʷʤ ʜʦʚʽʣʴʥʦʾ ʛʝʦʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ 

ʽʩʥʫʻ ʽ ʜʦʙʨʝ ʚʽʜʧʨʘʮʴʦʚʘʥʘ [1]. ɸʣʝ ʚʽʟʫʘʣʽʟʘʮʽʷ ʧʨʦʮʝʩʫ ʫʩʢʣʘʜʥʝʥʘ 

ʥʝʧʨʦʟʦʨʽʩʪʶ ʩʝʨʝʜʦʚʠʱʘ.  

ʆʛʣʷʜ ʜʦʩʣʽʜʞʝʥʴ. ʊʝʦʨʽʷ ʚʥʫʪʨʽʰʥʴʦʾ ʥʘʧʨʫʛʠ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ 

ʟʘʛʘʣʴʥʦʾ ʪʝʦʨʽʾ ʧʦʜʨʽʙʥʝʥʥʷ ˇʨʫʥʪʫ ˇʨʫʥʪʦʦʙʨʦʙʥʠʤ ʨʦʙʦʯʠʤ ʦʨʛʘʥʦʤ [1] ʽ 

ʷʚʣʷʻ ʩʦʙʦʶ ʩʠʥʪʝʟ ʘʥʘʣʦʛʦʚʦʛʦ, ʽʤʽʪʘʮʽʡʥʦʛʦ ʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ. ʊʝʦʨʽʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʛʽʧʦʪʝʟʽ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʷʢʦʾ  ʧʨʦʮʝʩ 

ʢʨʠʰʝʥʥʷ ʽ ʨʦʟʧʫʰʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʜʦʚʝʜʝʥʠʭ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʩʠʣ ʽ ʚʠʭʽʜʥʠʤ ʟʥʘʯʝʥʥʷʤ 

ʚʥʫʪʨʽʰʥʴʦʾ ʥʘʧʨʫʛʠ. 

ʇʨʦʮʝʩ ʢʨʠʰʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʦʤ ʢʨʠʰʝʥʥʷ [1]. 
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ʜʝ ʂP ï ʧʠʪʦʤʠʡ ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ; 

G ï ʚʥʫʪʨʽʰʥʷ ʥʘʧʨʫʛʘ ʚ ʦʙʨʦʙʣʶʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 
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ʜʝ V ï ʦʙô̒ ʤ ʩʢʦʣʦʪʦʾ ʧʨʠʟʤʠ. 

ɼʽʘʤʝʪʨ D50 ʻ ʫʤʦʚʥʦ ʚʚʝʜʝʥʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ 

ʡʤʦʚʽʨʥʽʩʥʽ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʠʰʝʥʥʷ ʽ ʨʦʟʧʫʰʝʥʥʷ  

ɼʣʷ ʜʝʪʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʟʘ ʬʨʘʢʮʽʡʥʠʤ ʩʢʣʘʜʦʤ ʟʘʧʨʦʧʦʥʦʚʘʥʘ 

ʤʝʪʦʜʠʢʘ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ çʄʦʥʪʝ-ʂʘʨʣʦè [2]. 

ɼʣʷ ʫʢʣʘʜʢʠ ˇʨʫʥʪʦʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ pʟʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ [4]. 

ɺʥʫʪʨʽʰʥʷ ʥʘʧʨʫʛʘ ʻ ʧʘʨʘʤʝʪʨʦʤ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʝʨʝʜʦʚʠʱʝ ʽ 

ʤʝʪʦʜʠʢʘ ʘʥʘʣʽʪʠʯʥʦʛʦ ʽ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʧʨʘʮʴʦʚʘʥʘ [1, 2]. 
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ʄʝʪʦʜʠʢʘ ʘʥʘʣʽʪʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʥʘʧʨʫʛʠ 

ʘʨʛʫʤʝʥʪʦʚʘʥʘ ʚ [1]. ʊʘʤ ʞʝ ʥʘʚʝʜʝʥʽ  ʧʨʠʚʘʪʥʽ ʤʦʜʝʣʽ ʚʠʟʥʘʯʝʥʥʷ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʢʨʠʰʝʥʥʷ ʜʣʷ ʦʩʥʦʚʥʦʾ ʛʨʫʧʠ 

ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʟʥʘʨʷʜʴ. ʆʩʦʙʣʠʚʽʩʪʴ  ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚ ʧʨʠʚʘʪʥʠʭ 

ʤʦʜʝʣʷʭ  ʢʦʥʢʨʝʪʥʽ ʟʥʘʨʷʜʜʷ ʟʘʤʽʥʝʥʽ ʥʘ ʛʝʦʤʝʪʨʠʯʥʦ ʧʦʜʽʙʥʽ ʬʽʛʫʨʠ [1,ʉ. 

65]. 

ʄʝʪʘ ʨʦʙʦʪʠ. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʤʝʪʦʜʠʢʠ ʚ̔ ʟʫʘʣʽʟʘʮʽʾ ʢʨʠʰʝʥʥʷ ʽ 

ʨʦʟʧʫʰʝʥʥʷ ˇʨʫʥʪʫ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʨʦʮʝʩʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʆʩʦʙʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ ʟʥʘʨʷʜʴ, 

ʷʢ ʽ ʚʟʘʛʘʣʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ  ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʜʦʧʦʤʽʞʥʽ 

ʨʦʙʦʯʽ ʦʨʛʘʥʠ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʚ 

ʟʘʛʘʣʴʥʽʡ ʤʦʜʝʣʽ ʮʝ ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ (ʨʠʩ. 1). 

 
ʈʠʩ. 1. ɽʪʘʧʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, 

ʱʦ ʚʠʢʦʥʫʻ ˇʨʫʥʪʦʦʙʨʦʙʥʝ ʟʥʘʨʷʜʜʷ. 
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ɸʥʘʣʽʟ ʧʨʠʢʣʘʜʥʠʭ ʤʦʜʝʣʝʡ ʟʝʤʣʝʨʦʙʩʴʢʦʾ ʤʝʭʘʥʽʢʠ [5] ʧʦʢʘʟʫʻ, ʱʦ 

ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʨʦʟʛʣʷʜʘʶʪʴ ʯʠʩʪʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ 

ʧʨʦʮʝʩ, ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʚʧʣʠʚʫ ʜʦʧʦʤʽʞʥʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʥʘ ʤʽʜʝʣʝʚʠʡ 

ʧʝʨʝʪʠʥ ʽ ʢʽʥʝʤʘʪʠʯʥʠʡ ʨʝʞʠʤ. ʗʢʱʦ ʫ ʩʪʘʪʠʯʥʦʤʫ ʘʙʦ ʧʩʝʚʜʦʩʪʘʪʠʯʥʦʤʫ 

ʚʘʨʽʘʥʪʘʭ ʮʝ ʧʨʠʧʫʩʪʠʤʦ, ʪʦ ʚ ʜʠʥʘʤʽʯʥʽʡ ʤʦʜʝʣʽ ʪʨʝʙʘ ʚʥʝʩʪʠ ʚʽʜʧʦʚʽʜʥʽ 

ʢʦʨʝʛʫʚʘʥʥʷ ʫ ʚʠʭʽʜʥʫ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ. 

ʑʝ ʦʜʥʝ ʢʦʨʝʛʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʩʬʝʨʘ ʜʽʾ ʪʝʦʨʽʾ ʚʥʫʪʨʽʰʥʴʦʾ 

ʥʘʧʨʫʛʠ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʪʽʣʴʢʠ ʚ ʤʝʞʘʭ ʩʢʦʣʦʪʦʾ ʨʽʞʫʯʠʤ ʧʝʨʠʤʝʪʨʦʤ 

ʧʨʠʟʤʠ ˇʨʫʥʪʫ. ʊʦʤʫ ʚ ʤʦʜʝʣʽ ʪʨʝʙʘ ʚʽʜʦʢʨʝʤʠʪʠ ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʤʘʩʠʚʫ 

ʧʝʨʚʠʥʥʫ ʧʨʠʟʤʫ ʩʢʦʣʫ [3] ʚʽʜʥʦʩʥʦ ʷʢʦʾ ʤʦʞʣʠʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʦʨʽʾ. 

ɺ ʧʨʦʮʝʩʽ ʚʽʟʫʘʣʽʟʘʮʽʾ ʦʢʨʝʤʽ ˇʨʫʥʪʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʪʨʝʙʘ ʬʘʨʙʫʚʘʪʠ ʚ 

ʨʽʟʥʽ ʢʦʣʴʦʨʠ, ʘʣʝ ʚʨʘʭʦʚʫʶʯʠ ʥʝʧʨʦʟʦʨʽʩʪʴ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʝʢʨʘʥ ʤʦʥʽʪʦʨʘ 

ʚʠʜʘʻʪʴʩʷ ʩʠʩʪʝʤʘ ʧʝʨʝʪʠʥʽʚ ʧʣʦʱʠʥʘʤʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤʠ ʥʘʧʨʷʤʢʫ 

ʨʫʭʫ. 

ɺʠʩʥʦʚʢʠ. ʇʝʨʝʚʘʛʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʦʨʽʾ ʚʥʫʪʨʽʰʥʴʦʾ ʥʘʧʨʫʛʠ ʧʦʣʷʛʘʶʪʴ ʚ 

ʤʦʞʣʠʚʦʩʪʽ ʚʽʟʫʘʣʴʥʦʾ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʢʨʠʰʝʥʥʷ, ʱʦ ʻ ʤʦʞʣʠʚʠʤ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʢʣʘʜʥʠʭ ʤʦʜʝʣʝʡ ʟʝʤʣʝʨʦʙʩʴʢʦʾ ʤʝʭʘʥʽʢʠ.  

3D-ʤʦʜʝʣʴ ʥʝ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʻʜʠʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, 

ʘ ʪʽʣʴʢʠ ʰʣʷʭʦʤ ʩʠʩʪʝʤʠ ʧʝʨʝʪʠʥʽʚ ʧʣʦʱʠʥʘʤʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤʠ 

ʥʘʧʨʷʤʢʫ ʨʫʭʫ. 
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ɸʅɸʃɯɿ ʅɸʉɯʅʅɭʇʈʆɺʆɼɯɺ ɺʀʉɯɺʅʀʍ ɸʇɸʈɸʊɯɺ 

ʇʅɽɺʄɸʊʀʏʅʀʍ ʉɯɺɸʃʆʂ 

 

ʂʫʣʠʢʽʚʩʴʢʠʡ ɺ.ʃ., ɹʦʨʦʚʩʴʢʠʡ ɺ.ʄ., ɸʥʜʨʽʡʯʫʢ ɸ.ɺ., ɻʨʫʥʠʮʴʢʠʡ ʄ.ʈ. 

ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʇʨʠ ʚʩʴʦʤʫ ʨʽʟʥʦʤʘʥʽʪʪʽ ʢʦʥʩʪʨʫʢʮʽʡ ʚʠʩʽʚʥʠʭ ʘʧʘʨʘʪʽʚ ʧʥʝʚʤʘʪʠʯʥʠʭ 

ʩʽʚʘʣʦʢ ʫʩʽ ʚʦʥʠ ʤʘʶʪʴ ʻʜʠʥʠʡ ʤʝʭʘʥʽʟʤ ʨʦʙʦʪʠ, ʘ ʩʘʤʝ ʚʽʥ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʙʽʨ 

ʪʘ ʜʦʟʫʚʘʥʥʷ ʥʘʩʽʥʥʷ ʟ ʙʫʥʢʝʨʘ-ʥʘʢʦʧʠʯʫʚʘʯʘ, ʘ ʪʘʢʦʞ ʨʦʟʧʦʜʽʣ ʾʭ ʧʦ 

ʥʘʩʽʥʥʻʧʨʦʚʦʜʘʤ (ʥʘʩʽʥʥʷ-ʥʘʧʨʘʚʥʠʢʘʤ). ʅʘʜʘʣʽ ʥʘʩʽʥʥʻʧʨʦʚʦʜʠ 

ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʧʦʨʮʽʾ ʥʘʩʽʥʥʷ ʜʦ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ (ʩʦʰʥʠʢʘʤ) ʜʣʷ 

ʚʥʫʪʨʽʰʥʴʦ-ʧʽʜˇʨʫʥʪʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ. ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ 

ʢʦʥʩʪʨʫʢʮʽʷ ʥʘʩʽʥʥʻʧʨʦʚʦʜʫ, ʷʢʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʘʚʽʪʘʮʽʾ ʩʠʣ ʘʙʦ 

ʜʦʜʘʪʢʦʚʠʤ ʧʦʚʽʪʨʷʥʠʤ ʧʦʪʦʢʦʤ ʜʦʩʪʘʚʣʷʻ ʧʦʩʽʚʥʠʡ ʤʘʪʝʨʽʘʣ ʚʽʜ ʚʠʩʽʚʥʦʛʦ 

ʘʧʘʨʘʪʫ ʜʦ ʨʦʟʧʦʜʽʣʴʥʦʛʦ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ. 

ʅʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʚʽʜʦʤʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʥʘʩʽʥʥʻʧʨʦʚʦʜʽʚ. 

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʥʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ 

ʥʘʩʽʥʥʻʧʨʦʚʦʜʫ, ʧʥʝʚʤʘʪʠʯʥʦʾ ʩʽʚʘʣʢʠ, ʱʦ ʧʨʘʮʶʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ.  

 
ʈʠʩ. 1. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʥʘʩʽʥʥʻʧʨʦʚʦʜʫ, ʧʥʝʚʤʘʪʠʯʥʦʾ ʩʽʚʘʣʢʠ. 

 

ʏʝʨʝʟ ʧʘʪʨʫʙʦʢ 4 ʚ ʪʨʫʙʦʧʨʦʚʽʜ 1 ʧʦʜʘʻʪʴʩʷ ʩʪʠʩʥʝʥʝ ʧʦʚʽʪʨʷ. ʐʘʡʙʠ 

5 ʽ 6 ʟʘʧʦʙʽʛʘʶʪʴ ʥʝʛʘʡʥʦʤʫ ʚʠʪʽʢʘʥʥʶ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ ʟ ʪʨʫʙʦʧʨʦʚʦʜʫ 

1 ʽ ʩʧʨʠʷʶʪʴ ʩʪʚʦʨʝʥʥʶ ʨʽʚʥʦʤʽʨʥʦʛʦ ʪʠʩʢʫ ʧʦʚʽʪʨʷ ʧʦ ʚʩʽʡ ʡʦʛʦ ʜʦʚʞʠʥʽ ʚ 

ʟʦʥʽ, ʱʦ ʦʭʦʧʣʶʻ ʜʠʬʫʟʦʨʠ 2. ʇʽʜ ʜʽʻʶ ʪʠʩʢʫ ʧʦʚʽʪʨʷ ʧʨʦʥʠʢʘʻ ʯʝʨʝʟ 

ʢʽʣʴʮʝʚʽ ʱʽʣʠʥʠ, ʫʪʚʦʨʝʥʽ ʤʽʞ ʩʫʤʽʞʥʠʤʠ ʜʠʬʫʟʦʨʘʤʠ 2, ʚ ʮʝʥʪʨʘʣʴʥʫ 

ʧʦʨʦʞʥʠʥʫ ʥʘʩʽʥʥʻʧʨʦʚʦʜʫ ʧʥʝʚʤʘʪʠʯʥʦʾ ʩʽʚʘʣʢʠ. ʇʨʠ ʮʴʦʤʫ ʮʝʥʪʨʘʣʴʥʘ 

ʧʦʨʦʞʥʠʥʘ ʥʘʩʽʥʥʻʧʨʦʚʦʜʫ ʦʙʤʝʞʫʻʪʴʩʷ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʤʠ ʩʪʨʫʤʝʥʷʤʠ 

ʧʦʚʽʪʨʷ, ʷʢʽ ʟʘ ʩʧʨʷʤʦʚʘʥʽʩʪʶ ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ ʦʩʽ ʥʘʩʽʥʥʻʧʨʦʚʦʜʫ ʽ 

ʧʨʦʭʦʜʷʪʴ ʥʘ ʦʜʥʘʢʦʚʽʡ ʚʽʜʩʪʘʥʽ ʚʽʜ ʦʩʽ ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ ʥʘʩʽʥʥʻʧʨʦʚʦʜʫ. 

ɼʠʬʫʟʦʨʠ 2 ʚʠʢʦʥʘʥʽ ʦʜʥʘʢʦʚʠʤʠ ʟʘ ʨʦʟʤʽʨʘʤʠ ʽ ʤʘʶʪʴ ʫʚʽʛʥʫʪʫ 

ʢʨʠʚʦʣʽʥʽʡʥʫ ʧʦʚʝʨʭʥʶ, ʪʦʙʪʦ ʥʘʩʽʥʥʷ ʚ ʧʨʦʮʝʩʽ ʨʫʭʫ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʧʦ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 

 

 
107 

 

ʩʠʥʫʩʦʾʜʽ, ʱʦ ʤʘʻ ʧʦʩʪʽʡʥʫ ʘʤʧʣʽʪʫʜʫ, ʷʢʘ ʥʝʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʥʘʡʙʽʣʴʰʠʡ 

ʨʦʟʤʽʨ ʥʘʩʽʥʥʷ. ʇʽʩʣʷ ʚʠʭʦʜʫ ʟ ʪʨʫʙʦʧʨʦʚʦʜʫ 1 ʥʘʩʽʥʥʷ ʧʦʪʨʘʧʣʷʻ ʥʘ ʜʥʦ 

ʙʦʨʦʟʥʠ ʽ ʟʘʢʣʘʜʘʻʪʴʩʷ ˇʨʫʥʪʦʤ. 

ɺʩʝ ʮʝ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʧʦʜʘʯʽ ʥʘʩʽʥʥʷ ʚʽʜ ʚʠʩʽʚʥʦʛʦ 

ʘʧʘʨʘʪʫ ʪʦʯʥʦʛʦ ʚʠʩʽʚʫ ʚ ʙʦʨʦʟʥʫ. 

ʊʘʢʦʞ ʮʽʢʘʚʠʤ ʻ ʥʘʩʽʥʥʻʧʨʦʚʽʜ ʧʥʝʚʤʘʪʠʯʥʦʾ ʩʽʚʘʣʢʠ (ʨʠʩ. 2), ʷʢʠʡ 

ʧʨʘʮʶʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ʅʘʩʽʥʥʷ ʟ ʜʦʟʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ ʧʥʝʚʤʘʪʠʯʥʦʾ 

ʩʽʚʘʣʢʠ ʧʦʰʪʫʯʥʦ, ʟ ʧʦʪʦʢʦʤ ʧʦʚʽʪʨʷ ʧʦʜʘʻʪʴʩʷ ʚ ʪʨʫʙʦʧʨʦʚʽʜ 1. ʇʦʚʽʪʨʷ ʧʨʠ 

ʚʠʭʦʜʽ ʯʝʨʝʟ ʧʦʟʜʦʚʞʥʶ ʱʽʣʠʥʫ 2 ʪʨʫʙʦʧʨʦʚʦʜʫ 1 ʧʨʠʪʠʩʢʘʻ ʥʘʩʽʥʥʷ ʜʦ ʥʝʾ. 

ʇʨʫʞʠʥʥʠʡ ʰʥʝʢ 3, ʨʦʟʤʽʱʝʥʠʡ ʚʩʝʨʝʜʠʥʽ ʪʨʫʙʦʧʨʦʚʦʜʫ 1, ʧʨʠʚʦʜʠʪʴʩʷ ʚ 

ʦʙʝʨʪʘʥʥʷ ʚʽʜ ʦʧʦʨʥʠʭ ʧʨʠʚʦʜʥʠʭ ʢʦʣʽʩ ʧʥʝʚʤʘʪʠʯʥʦʾ ʩʽʚʘʣʢʠ ʯʝʨʝʟ 

ʤʝʭʘʥʽʟʤ ʧʝʨʝʜʘʯ (ʥʝ ʧʦʢʘʟʘʥʽ), ʽ ʚʠʪʢʘʤʠ ʟ ʧʦʩʪʽʡʥʦʶ ʰʚʠʜʢʽʩʪʶ ʧʝʨʝʤʽʱʫʻ 

ʥʘʩʽʥʥʷ ʚʟʜʦʚʞ ʱʽʣʠʥʠ 2 ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʫ 1 ʜʦ ʩʢʠʜʥʦʛʦ ʦʪʚʦʨʫ. ʇʨʠʯʦʤʫ 

ʥʠʟʴʢʽ ʬʨʠʢʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʨʫʙʦʧʨʦʚʦʜʫ 1 ʽ ʚʠʪʢʽʚ ʰʥʝʢʘ 3 ʟʤʝʥʰʫʶʪʴ 

ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʰʢʦʜʞʝʥʥʷ ʥʘʩʽʥʥʷ ʽ ʩʧʨʠʷʶʪʴ ʚʽʣʴʥʦʤʫ ʢʦʚʟʘʥʥʶ ʥʘʩʽʥʥʷ 

ʚʟʜʦʚʞ ʥʘʩʢʨʽʟʥʦʾ ʱʽʣʠʥʠ 2, ʯʠʤ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʨʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘʩʽʥʥʷ ʚ 

ʥʘʩʽʥʥʻʧʨʦʚʦʜʽ. 

 
ʈʠʩ. 2. ʅʘʩʽʥʥʻʧʨʦʚʽʜ ʧʥʝʚʤʘʪʠʯʥʦʾ ʩʽʚʘʣʢʠ 

 

ʆʨʠʛʽʥʘʣʴʥʝ ʪʝʭʥʽʯʥʝ ʨʽʰʝʥʥʷ ʥʘʩʽʥʥʻʧʨʦʚʦʜʫ, ʷʢʠʡ ʧʨʠʚʦʜʠʪʴʩʷ ʚ 

ʦʙʝʨʪʘʥʥʷ ʚʽʜ ʦʧʦʨʥʠʭ ʧʨʠʚʦʜʥʠʭ ʢʦʣʽʩ ʯʝʨʝʟ ʤʝʭʘʥʽʟʤ ʧʝʨʝʜʘʯ, 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ.3. 

ʋ ʪʨʫʙʽ ʧʘʨʘʣʝʣʴʥʦ ʾʾ ʦʩʽ ʚʠʢʦʥʘʥʘ ʥʘʩʢʨʽʟʥʘ ʱʽʣʠʥʘ 4, ʰʠʨʠʥʘ ʷʢʦʾ 

ʤʝʥʰʝ ʪʦʚʱʠʥʠ ʚʠʩʽʚʘʻʤʦʛʦ ʥʘʩʽʥʥʷ b, ʧʨʠʯʦʤʫ ʚʥʫʪʨʽʰʥʷ ʚʩʪʘʚʢʘ 2, ʱʦ 

ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʪʨʫʙʫ, ʚʠʛʦʪʦʚʣʝʥʘ ʟ ʤʘʪʝʨʽʘʣʫ ʟ ʥʠʟʴʢʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʪʝʨʪʷ ʽ ʥʝʨʫʭʦʤʘ, ʘ ʟʦʚʥʽʰʥʷ ʧʨʠʚʦʜʠʪʴʩʷ ʚ ʦʙʝʨʪʘʥʥʷ ʚʽʜ ʦʧʦʨʥʠʭ 

ʧʨʠʚʦʜʥʠʭ ʢʦʣʽʩ ʯʝʨʝʟ ʤʝʭʘʥʽʟʤ ʧʝʨʝʜʘʯ (ʥʘ ʨʠʩ.ʥʝ ʧʦʢʘʟʘʥʽ), ʧʨʠ ʮʴʦʤʫ 

ʥʠʞʥʽʡ ʪʦʨʝʮʴ ʚʥʫʪʨʽʰʥʴʦʾ ʪʨʫʙʠ ʟʘʢʨʠʪʠʡ, ʘ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʚʩʪʘʚʢʠ ʽ 

ʪʨʫʙʦʧʨʦʚʦʜʫ ʥʘ ʟʘʚʝʨʰʝʥʥʽ ʚʽʜʧʦʚʽʜʥʦ ʧʦʟʜʦʚʞʥʴʦʾ ʽ ʩʧʽʨʘʣʴʥʦʾ ʱʽʣʠʥ ʻ 
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ʦʪʚʦʨʠ 5 ʽ 6, ʜʽʘʤʝʪʨ ʷʢʠʭ ʙʽʣʴʰʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ ʚʠʩʽʚʘʻʤʦʛʦ 

ʥʘʩʽʥʥʷ, ʘ ʮʝʥʪʨʠ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʦʜʥʽʡ ʧʣʦʱʠʥʽ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽʡ ʦʩʽ 

ʥʘʩʽʥʥʻʧʨʦʚʦʜʫ. 

 
ʈʠʩ. 3. ʅʘʩʽʥʥʻʧʨʦʚʽʜ 

 

ʅʘʩʽʥʥʻʧʨʦʚʽʜ ʧʥʝʚʤʘʪʠʯʥʦʾ ʩʽʚʘʣʢʠ ʧʨʘʮʶʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. 

ʅʘʩʽʥʥʷ ʟ ʜʦʟʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ ʧʥʝʚʤʘʪʠʯʥʦʾ ʩʽʚʘʣʢʠ ʧʦʰʪʫʯʥʦ ʟ ʧʦʪʦʢʦʤ 

ʧʦʚʽʪʨʷ ʧʦʜʘʻʪʴʩʷ ʚ ʪʨʫʙʦʧʨʦʚʽʜ 1. ʇʦʚʽʪʨʷ ʧʨʠ ʚʠʭʦʜʽ ʯʝʨʝʟ ʱʽʣʠʥʠ, 

ʫʪʚʦʨʝʥʽ ʟʙʽʛʦʤ ʧʦʟʜʦʚʞʥʴʦʾ 4 ʽ ʩʧʽʨʘʣʴʥʦʾ ʱʽʣʠʥ 3, ʧʨʠʪʠʩʢʘʻ ʥʘʩʽʥʥʷ ʜʦ 

ʧʦʟʜʦʚʞʥʴʦʾ ʱʽʣʠʥʠ 4. ɿʦʚʥʽʰʥʽʡ ʪʨʫʙʦʧʨʦʚʽʜ 1, ʱʦ ʧʨʠʚʦʜʠʪʴʩʷ ʚ 

ʦʙʝʨʪʘʥʥʷ ʚʽʜ ʦʧʦʨʥʠʭ ʧʨʠʚʦʜʥʠʭ ʢʦʣʽʩ ʯʝʨʝʟ ʤʝʭʘʥʽʟʤ ʧʝʨʝʜʘʯ, ʧʝʨʝʤʽʱʫʻ 

ʟ ʧʦʩʪʽʡʥʦʶ ʰʚʠʜʢʽʩʪʶ ʤʽʩʮʷ ʟʙʽʛʫ ʧʦʟʜʦʚʞʥʴʦʾ 4 ʽ ʩʧʽʨʘʣʴʥʦʾ 3 ʱʽʣʠʥ ʜʦ 

ʚʠʭʽʜʥʦʛʦ ʢʽʥʮʷ ʧʥʝʚʤʦʥʘʩʽʥʥʻʧʨʦʚʦʜʫ, ʪʠʤ ʩʘʤʠʤ ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʥʘʩʽʥʥʷ ʚʽʜ ʚʠʩʽʚʥʦʛʦ ʘʧʘʨʘʪʫ ʜʦ ʦʪʚʦʨʽʚ 5 ʽ 6, ʟʦʚʥʽʰʥʴʦʛʦ 

ʪʨʫʙʦʧʨʦʚʦʜʫ ʽ ʚʥʫʪʨʽʰʥʴʦʾ ʚʩʪʘʚʢʠ ʚʽʜʧʦʚʽʜʥʦ. ɼʦ ʤʦʤʝʥʪʫ ʜʦʩʷʛʥʝʥʥʷ 

ʥʘʩʽʥʥʷʤ ʚʠʭʽʜʥʦʛʦ ʢʽʥʮʷ ʧʥʝʚʤʦʥʘʩʽʥʥʻʧʨʦʚʦʜʫ ʮʝʥʪʨʠ ʦʪʚʦʨʽʚ 5 ʽ 6 

ʟʙʽʛʘʶʪʴʩʷ ʽ ʥʘʩʽʥʥʷ ʧʦʪʦʢʦʤ ʧʦʚʽʪʨʷ ʚʠʢʠʜʘʻʪʴʩʷ ʚ ʙʦʨʦʟʥʫ.  

ʊʘʢʝ ʪʝʭʥʽʯʥʝ ʨʽʰʝʥʥʷ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʧʦʜʘʯʽ 

ʥʘʩʽʥʥʷ ʚʽʜ ʚʠʩʽʚʥʦʛʦ ʘʧʘʨʘʪʫ ʚ ʙʦʨʦʟʥʫ.  

ɺʽʜʦʤʠʡ ʩʦʰʥʠʢ ʧʥʝʚʤʘʪʠʯʥʦʾ ʩʽʚʘʣʢʠ, ʱʦ ʤʽʩʪʠʪʴ ʢʦʥʽʯʥʠʡ ʨʦʟʪʨʫʙ, 

ʷʢʠʡ ʤʘʻ ʮʠʣʽʥʜʨʠʯʥʫ ʜʽʣʷʥʢʫ ʟ ʢʨʠʚʦʣʽʥʽʡʥʠʤ ʩʽʪʯʘʩʪʠʤ ʞʦʣʦʙʢʦʤ ʽ 

ʨʦʟʪʘʰʦʚʘʥʫ ʧʽʜ ʥʠʤ ʧʦʚʽʪʨʦʚʽʜʚʽʜʥʫ ʧʣʘʩʪʠʥʫ (SU 1743419).  

ʅʝʜʦʣʽʢʦʤ ʜʘʥʦʛʦ ʧʨʠʩʪʨʦʶ ʻ ʩʢʣʘʜʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʙʣʠʟʴʢʽʩʪʴ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʦ ˇʨʫʥʪʫ, ʱʦ ʟʤʝʥʰʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʽʜʚʝʜʝʥʥʷ ʧʦʚʽʪʨʷ.  

ʅʘʡʙʽʣʴʰ ʙʣʠʟʴʢʠʤ ʜʦ ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʚʠʥʘʭʦʜʫ ʪʝʭʥʽʯʥʠʤ ʨʽʰʝʥʥʷʤ 

ʻ ʥʘʧʨʘʚʣʷʯ ʥʘʩʽʥʥʷ ʧʥʝʚʤʘʪʠʯʥʦʾ ʩʽʚʘʣʢʠ, ʱʦ ʤʽʩʪʠʪʴ ʪʨʫʙʦʧʨʦʚʽʜ, 
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ʩʧʦʣʫʯʝʥʠʡ ʟ ʜʞʝʨʝʣʦʤ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ, ʽ ʛʘʩʥʠʢ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ ʫ 

ʚʠʛʣʷʜʽ ʝʣʘʩʪʠʯʥʦʾ ʢʦʥʫʩʥʦʾ ʛʦʬʨʠ ʟ ʥʘʩʢʨʽʟʥʠʤʠ ʧʦʭʠʣʠʤʠ ʢʘʥʘʣʘʤʠ (SU 

1630642).  

ʅʝʜʦʣʽʢʘʤʠ ʜʘʥʦʛʦ ʥʘʧʨʘʚʣʷʯʘ ʥʘʩʽʥʥʷ ʧʥʝʚʤʘʪʠʯʥʦʾ ʩʽʚʘʣʢʠ ʻ ʪʝ, ʱʦ 

ʚʽʥ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʥʝʦʙʭʽʜʥʦʛʦ ʟʥʠʞʝʥʥʷ ʪʠʩʢʫ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ ʽ 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʙʣʠʟʴʢʦ ʜʦ ˇʨʫʥʪʫ.  

ɿʘʚʜʘʥʥʷʤ ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʚʠʥʘʭʦʜʫ ʻ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦʩʪʽ 

ʨʦʟʧʦʜʽʣʫ ʥʘʩʽʥʥʷ ʚʟʜʦʚʞ ʨʷʜʢʘ ʫ ʚʽʜʢʨʠʪʽʡ ʙʦʨʦʟʥʽ ʰʣʷʭʦʤ ʫʩʫʥʝʥʥʷ 

ʚʧʣʠʚʫ ʧʦʚʽʪʨʷʥʦʛʦ ʩʪʨʫʤʝʥʷ ʚ ʟʦʥʽ ʾʭ ʚʠʩʽʚʫ.  

ʇʦʩʪʘʚʣʝʥʝ ʟʘʚʜʘʥʥʷ ʜʦʩʷʛʘʻʪʴʩʷ ʪʠʤ, ʱʦ ʚ ʥʘʩʽʥʥʻʧʨʦʚʦʜʽ 

ʧʥʝʚʤʘʪʠʯʥʦʾ ʩʽʚʘʣʢʠ, ʱʦ ʤʽʩʪʠʪʴ ʪʨʫʙʦʧʨʦʚʽʜ, ʟôʻʜʥʘʥʠʡ ʟ ʜʞʝʨʝʣʦʤ 

ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ, ʽ ʛʘʩʥʠʢ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ, ʛʘʩʥʠʢ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ 

ʚʠʢʦʥʘʥʠʡ ʫ ʚʠʛʣʷʜʽ ʥʘʩʢʨʽʟʥʠʭ ʧʨʦʨʽʟʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʫ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥʢʘʭ 

ʢʨʠʚʦʣʽʥʽʡʥʠʭ ʜʽʣʷʥʦʢ ʪʨʫʙʦʧʨʦʚʦʜʫ, ʧʨʠʯʦʤʫ ʰʠʨʠʥʘ ʢʦʞʥʦʛʦ ʧʨʦʨʽʟʫ 

ʤʝʥʰʝ ʧʦʣʦʚʠʥʠ ʤʽʥʽʤʘʣʴʥʦʾ ʪʦʚʱʠʥʠ ʚʠʩʽʚʘʻʤʦʛʦ ʥʘʩʽʥʥʷ, ʘ ʜʦʚʞʠʥʘ 

ʜʦʨʽʚʥʶʻ ʜʦʚʞʠʥʽ ʚʽʜʧʦʚʽʜʥʦʾ ʢʨʠʚʦʣʽʥʽʡʥʦʾ ʜʽʣʷʥʢʠ (ʨʠʩ. 4). 

 
ʈʠʩ. 4. ʅʘʩʽʥʥʻʧʨʦʚʽʜ ʧʥʝʚʤʘʪʠʯʥʦʾ ʩʽʚʘʣʢʠ 

 

ʅʘʩʽʥʥʻʧʨʦʚʽʜ ʧʥʝʚʤʘʪʠʯʥʦʾ ʩʽʚʘʣʢʠ ʧʨʘʮʶʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. 

ʅʘʩʽʥʥʷ ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʚ ʪʨʫʙʦʧʨʦʚʦʜʽ 1 ʧʦʚʽʪʨʷʥʠʤ ʧʦʪʦʢʦʤ, ʱʦ 

ʧʦʜʘʻʪʴʩʷ ʚʽʜ ʜʞʝʨʝʣʘ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ 2. ʇʨʠ ʜʦʩʷʛʥʝʥʥʽ ʢʨʠʚʦʣʽʥʽʡʥʦʾ 

ʜʽʣʷʥʢʠ ʚʝʣʠʢʘ ʯʘʩʪʠʥʘ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ, ʱʦ ʤʘʻ ʧʝʚʥʫ ʽʥʝʨʮʽʶ, 

ʚʠʢʠʜʘʻʪʴʩʷ ʯʝʨʝʟ ʧʨʦʨʽʟ 3 ʚ ʘʪʤʦʩʬʝʨʫ, ʘ ʥʘʩʽʥʥʷ, ʚʽʜʙʠʚʰʠʩʴ ʚʽʜ ʩʪʽʥʦʢ 

ʧʨʦʨʽʟʫ 3, ʧʽʜ ʚʧʣʠʚʦʤ ʟʘʣʠʰʢʦʚʦʛʦ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ ʧʨʦʜʦʚʞʫʶʪʴ ʨʫʭ ʚ 

ʪʨʫʙʦʧʨʦʚʦʜʽ 1. ʈʦʟʪʘʰʫʚʘʥʥʷ ʧʨʦʨʽʟʽʚ 3 ʧʦʟʘ ʧʨʦʩʪʦʨʦʤ ʩʦʰʥʠʢʘ ʜʦʟʚʦʣʷʻ 

ʧʦʟʙʫʪʠʩʷ ʤʦʞʣʠʚʦʛʦ ʚʧʣʠʚʫ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ ʥʘ ˇʨʫʥʪ ʽ ʥʘʩʽʥʥʷ. ʇʨʠ 

ʮʴʦʤʫ ʟʘʜʘʥʘ ʰʠʨʠʥʘ b ʧʨʦʨʽʟʽʚ 3 ʛʘʨʘʥʪʦʚʘʥʦ ʟʘʧʦʙʽʛʘʻ ʟʘʢʣʠʥʶʚʘʥʥʶ ʚ 

ʥʠʭ ʥʘʩʽʥʥʷ, ʘ ʜʦʚʞʠʥʘ - ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʽʥʝʨʮʽʶ 

ʧʦʚʽʪʨʷ ʜʣʷ ʡʦʛʦ ʚʠʚʝʜʝʥʥʷ ʚ ʘʪʤʦʩʬʝʨʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʦʜʽʙʥʦʛʦ ʛʘʩʥʠʢʘ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ ʜʦʟʚʦʣʷʻ 

ʟʥʠʟʠʪʠ ʰʚʠʜʢʽʩʪʴ ʧʦʚʽʪʨʷ ʚ ʜʚʘ-ʪʨʠ ʨʘʟʠ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʘʩʽʥʥʻʧʨʦʚʦʜʦʤ 
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ʧʥʝʚʤʘʪʠʯʥʦʾ ʩʽʚʘʣʢʠ ʙʝʟ ʛʘʩʥʠʢʘ. ɸʥʘʣʦʛʽʯʥʽ ʧʨʦʨʽʟʠ, ʘʣʝ ʚʠʢʦʥʘʥʽ ʥʘ 

ʧʨʷʤʦʣʽʥʽʡʥʠʭ ʜʽʣʷʥʢʘʭ ʪʨʫʙʦʧʨʦʚʦʜʫ, ʟʥʠʞʫʶʪʴ ʰʚʠʜʢʽʩʪʴ ʧʦʚʽʪʨʷ ʣʠʰʝ 

ʥʘ 10é20%.  

ɸʥʘʣʽʟ ʢʦʥʩʪʨʫʢʮʽʡ ʥʘʩʽʥʥʻʧʨʦʚʦʜʽʚ ʧʥʝʚʤʘʪʠʯʥʠʭ ʩʽʚʘʣʦʢ ʧʦʢʘʟʫʻ, 

ʱʦ ʚʩʽ ʚʦʥʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ.  

ʅʘ ʨʠʩ. 5 ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʥʝʚʤʘʪʠʯʥʠʡ ʚʠʩʽʚʥʠʡ ʘʧʘʨʘʪ ʩʽʚʘʣʢʠ 

ʪʦʯʥʦʛʦ ʚʠʩʽʚʫ SFOGGIA Calibra (ɯʪʘʣʽʷ) ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

 
ʈʠʩ. 5. ʇʥʝʚʤʘʪʠʯʥʠʡ ʚʠʩʽʚʥʠʡ ʘʧʘʨʘʪ ʩʽʚʘʣʢʠ ʪʦʯʥʦʛʦ ʚʠʩʽʚʫ 

SFOGGIA Calibra (ɯʪʘʣʽʷ): 1 ï ʢʦʨʧʫʩ ʚʠʩʽʚʥʦʛʦ ʘʧʘʨʘʪʫ; 2 ï ʚʠʩʽʚʥʠʡ ʜʠʩʢ; 

3 ï ʦʪʚʽʨ ʚʠʩʽʚʥʦʛʦ ʜʠʩʢʘ; 4 ï ʝʢʩʮʝʥʪʨʠʢ; 5 ï ʥʘʩʽʥʥʻʧʨʦʚʽʜ; 6 ï ʢʨʠʰʢʘ 

ʚʠʩʽʚʥʦʛʦ ʘʧʘʨʘʪʫ; 7 ï ʟʘʙʽʨʥʘ ʢʘʤʝʨʘ; 8 ï ʧʨʠʚʽʜ ʚʦʨʦʰʠʣʢʠ ʥʘʩʽʥʥʷ; 9 ï 

ʚʽʜʩʽʢʘʯ ʜʚʽʡʥʠʢʽʚ; 10 ï ʟʦʥʘ ʨʦʟʨʽʜʞʝʥʥʷ; 11 ï ʟʦʥʘ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ; 12 

ï ʧʦʩʘʜʢʦʚʝ ʤʽʩʮʝ ʚʠʩʽʚʥʦʛʦ ʜʠʩʢʘ 
 

ɸʥʘʣʽʟ ʨʦʙʦʪʠ ʚʠʩʽʚʥʦʛʦ ʘʧʘʨʘʪʫ (ʨʠʩ. 5) ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, 

ʱʦ ʟʤʽʥʘ ʰʚʠʜʢʦʩʪʽ ʢʦʯʝʥʥʷ ʥʘʩʽʥʥʷ ʚ ʥʘʩʽʥʥʻʧʨʦʚʦʜʽ ʥʝ ʟʘʙʝʟʧʝʯʫʻ 

çʧʣʘʚʥʠʡè ʧʝʨʝʭʽʜ ʟ ʧʨʷʤʦʣʽʥʽʡʥʦʾ ʜʽʣʷʥʢʠ ʥʘ ʜʫʛʫ ʢʦʣʘ ʢʨʠʚʦʣʽʥʽʡʥʦʾ 

ʜʽʣʷʥʢʠ ʽ ʧʦʪʽʤ ʥʘ ʧʨʷʤʦʣʽʥʽʡʥʫ ʧʨʠʩʢʦʨʶʚʘʣʴʥʫ ʜʽʣʷʥʢʫ, ʱʦ ʚʥʦʩʠʪʴ ʟʤʽʥʫ 

ʚ ʭʘʨʘʢʪʝʨ ʨʫʭʫ ʥʘʩʽʥʥʷ ʧʦ ʚʩʴʦʤʫ ʥʘʩʽʥʥʻʧʨʦʚʦʜʫ. ʊʘʢʦʞ ʧʨʠ ʨʫʩʽ ʥʘʩʽʥʥʷ 

ʽ ʡʦʛʦ ʧʝʨʝʭʦʜʽ ʟ ʧʨʷʤʦʣʽʥʽʡʥʦʾ ʜʽʣʷʥʢʠ ʥʘ ʢʨʠʚʦʣʽʥʽʡʥʫ ʚʠʥʠʢʘʻ ʧʽʜʚʠʱʝʥʘ 

ʩʠʣʘ ʪʝʨʪʷ ʟʘ ʨʘʭʫʥʦʢ ʚʠʥʠʢʥʝʥʥʷ ʚʽʜʮʝʥʪʨʦʚʦʾ ʩʠʣʠ, ʱʦ ʧʨʠʪʠʩʢʘʻ ʥʘʩʽʥʥʷ 

ʜʦ ʥʘʩʽʥʥʻʧʨʦʚʦʜʫ, ʱʦ ʟʥʠʞʫʻ ʡʦʛʦ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʽ ʧʨʦʚʦʢʫʻ 

ʤʦʞʣʠʚʽ ʟʘʪʦʨʠ. 
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ʋɼʂ 631.331 

 

ɸʅɸʃɯɿ ʂʆʅʉʊʈʋʂʊʀɺʅʀʍ ʆʉʆɹʃʀɺʆʉʊɽʁ 

ˆʈʋʅʊʆʆɹʈʆɹʅʀʍ-ʇʆʉɯɺʅʀʍ ʂʆʄʇʃɽʂʉɯɺ 

ʊɸ ʉʇʆʉʆɹɯɺ ɰʍ ɸɻʈɽɻɸʊʋɺɸʅʅʗ 

 

ɼʝʨʝʚôʷʥʢʦ ɼ.ɸ., ɹʽʣʦʫʩʦʚ ʆ.ɺ. 

ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʉʫʯʘʩʥʝ ʨʦʩʣʠʥʥʠʮʪʚʦ ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʽ ʟʙʽʣʴʰʝʥʥʷ 

ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ, ʮʝ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʧʨʦʛʨʝʩʠʚʥʠʭ ʽ 

ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʽ ʦʙʨʦʙʽʪʢʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʦʻʜʥʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʦʧʝʨʘʮʽʡ, ʪʘʢʠʭ ʷʢ 

ʧʦʩʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʟ ʦʜʥʦʯʘʩʥʦʶ ʧʝʨʝʜʧʦʩʽʚʥʦʶ 

ʦʙʨʦʙʢʦʶ ˇʨʫʥʪʫ, ʟʥʘʭʦʜʠʪʴ ʥʘʡʙʽʣʴʰʝ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʋ ʧʨʠʡʥʷʪʠʭ 

ʩʽʚʦʟʤʽʥʘʭ ʜʣʷ ʧʦʩʽʚʫ ʪʘ ʦʙʨʦʙʢʠ ˇʨʫʥʪʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ, ʢʦʤʙʽʥʦʚʘʥʽ ʪʘ ʫʥʽʚʝʨʩʘʣʴʥʽ ʤʘʰʠʥʥʦ-ʪʨʘʢʪʦʨʥʽ 

ʘʛʨʝʛʘʪʠ (ʄʊɸ), ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʰʠʨʠʥʘ ʟʘʭʚʘʪʫ ʷʢʠʭ ʦʙˇʨʫʥʪʦʚʘʥʽ ʜʣʷ 

ʪʨʘʢʪʦʨʽʚ ʨʽʟʥʦʛʦ ʢʣʘʩʫ ʪʷʛʠ. 

ɺʽʜ ʧʨʘʚʠʣʴʥʦʛʦ ʢʦʤʧʣʝʢʪʫʚʘʥʥʷ ʘʛʨʝʛʘʪʽʚ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʠʪʴ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʄʊɸ ï ʮʝ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʧʦʚ'ʷʟʘʥʦ ʟ ʥʘʡʙʽʣʴʰ ʧʦʚʥʠʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʪʫʞʥʦʩʪʽ ʜʚʠʛʫʥʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʟʥʘʯʝʥʥʷ ʤʘʰʠʥ ʽ 

ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʐʣʷʭʦʤ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʷʢ ʜʣʷ 

ʪʨʘʢʪʦʨʘ, ʪʘʢ ʽ ʜʣʷ ʘʛʨʝʛʘʪʦʚʘʥʠʭ ʤʦʜʫʣʽʚ, ʘ ʪʘʢʦʞ ʚ ʮʽʣʦʤʫ ʜʣʷ ʤʘʰʠʥʥʦ-

ʪʨʘʢʪʦʨʥʦʛʦ ʘʛʨʝʛʘʪʫ, ʜʦʩʷʛʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʢʣʘʜʝʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʄʊɸ.  

ʋ ʥʘʰʽʡ ʢʨʘʾʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʪʠʧʠ ʘʛʨʝʛʘʪʽʚ ʜʣʷ ʧʦʩʽʚʫ, ʷʢʽ 

ʟ'ʻʜʥʫʶʪʴʩʷ ʟ ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʟʘʩʦʙʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʪʠʧʽʚ ʟʯʽʧʥʠʭ 

ʧʨʠʩʪʨʦʾʚ. ʂʦʞʥʘ ʟ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʩʭʝʤ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ, ʷʢʽ 

ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʚʠʙʦʨʽ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ. 

ʇʨʦʙʣʝʤʘʤʠ ʪʝʭʥʽʯʥʦʾ ʦʩʥʘʱʝʥʦʩʪʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʘʰʠʥʥʦ-

ʪʨʘʢʪʦʨʥʠʭ ʘʛʨʝʛʘʪʽʚ, ʨʦʟʨʦʙʢʦʶ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʦʟʨʦʙʣʶʚʘʥʦʾ ʪʘ ʝʢʩʧʣʫʘʪʦʚʘʥʦʾ ʪʝʭʥʽʢʠ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʟʘʡʤʘʣʠʩʷ ʽ ʚ 

ʜʘʥʠʡ ʯʘʩ ʧʨʦʚʦʜʷʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʧʨʦʚʽʜʥʠʭ ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚʘʭ ʢʨʘʾʥʠ. 

ʇʨʠ ʘʥʘʣʽʟʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʽʟʥʠʭ ʩʭʝʤ ʄʊɸ ʚʨʘʭʦʚʫʶʪʴ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʪʘʢʠʭ ʷʢ: ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʙʫʢʩʫʚʘʥʥʷ, ʪʠʩʢ 

ʰʠʥ ʥʘ ˇʨʫʥʪ ʽ ʧʠʪʦʤʽ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ.  

ʋ ʩʫʯʘʩʥʦʤʫ ʨʦʩʣʠʥʥʠʮʪʚʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ˇʨʫʥʪʦʦʙʨʦʙʥʽ-

ʧʦʩʽʚʥʽ ʢʦʤʧʣʝʢʩʠ (ʇ̂ʂ). ɺʦʥʠ ʙʫʜʫʶʪʴʩʷ ʟʘ ʤʦʜʫʣʴʥʠʤ ʧʨʠʥʮʠʧʦʤ ʽ 

ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʧʨʠʯʽʧ-ʙʫʥʢʝʨ ʜʣʷ ʥʘʩʽʥʥʷ ʽ ʜʦʙʨʠʚ, ˇʨʫʥʪʦʦʙʨʦʙʥʝ 

ʟʥʘʨʷʜʜʷ, ʩʽʚʘʣʢʫ, ʧʨʠʢʦʯʫʚʘʣʴʥʠʡ ʦʨʛʘʥ ʪʘ ʽʥʰʽ ʝʣʝʤʝʥʪʠ. ʈʦʟʪʘʰʫʚʘʥʥʷ 

ʤʦʜʫʣʽʚ ʚ ʘʛʨʝʛʘʪʽ ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʠʤ.  
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ʉʭʦʞʫ ʪʝʭʥʦʣʦʛʽʶ ʨʦʙʦʪʠ ʤʘʶʪʴ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʩʫʯʘʩʥʽ ʧʦʩʽʚʥʽ 

ʢʦʤʧʣʝʢʩʠ ʟʘʨʫʙʽʞʥʦʛʦ ʽ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɺʦʥʠ ʦʩʥʘʱʝʥʽ 

ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʜʣʷ ʦʙʨʦʙʢʠ ˇʨʫʥʪʫ, ʙʫʥʢʝʨʘʤʠ ʜʣʷ ʜʦʙʨʠʚ ʽ ʥʘʩʽʥʥʷ, 

ʚʠʩʽʚʥʠʤʠ ʘʧʘʨʘʪʘʤʠ. ʄʽʞ ʥʠʤʠ, ʦʜʥʘʢ, ʻ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʧʨʠʚʦʜʽ ʚʠʩʽʚʥʦʛʦ 

ʘʧʘʨʘʪʫ ʽ ʚʝʥʪʠʣʷʪʦʨʘ, ʢʦʥʩʪʨʫʢʮʽʾ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ, ʦʙʩʷʟʽ ʙʫʥʢʝʨʽʚ ʽ ʩʭʝʤʽ 

ʾʭ ʨʦʟʤʽʱʝʥʥʷ. ʎʽ ʚʽʜʤʽʥʥʦʩʪʽ ʦʙʫʤʦʚʣʝʥʽ ʨʦʙʦʪʦʶ ʚ ʨʽʟʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ 

ʟʦʥʘʭ, ʥʘ ʨʽʟʥʠʭ ʘʛʨʦʬʦʥʘʭ ʽ ʥʘ ʨʽʟʥʠʭ ʪʠʧʘʭ ˇʨʫʥʪʽʚ, ʘ ʪʘʢʦʞ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʧʦʪʨʝʙ ʽ ʨʦʟʤʽʨʫ ʢʦʥʢʨʝʪʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʨʦʟʪʘʰʫʚʘʥʥʷ ʙʫʥʢʝʨʘ, ʧʦʩʽʚʥʽ ʢʦʤʧʣʝʢʩʠ ʤʦʞʥʘ 

ʨʦʟʜʽʣʠʪʠ ʥʘ ʬʨʦʥʪʘʣʴʥʦ ʥʘʚʽʩʥʽ, ʚʩʪʘʥʦʚʣʝʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʨʘʤʫ, 

ʧʨʠʯʽʧʥʽ ʪʘ ˇʨʫʥʪʦʦʙʨʦʙʥʽ ʟʥʘʨʷʜʜʷ (ʨʠʩ. 1). ʋ ʩʚʦʶ ʯʝʨʛʫ ʧʨʠʯʽʧʥʽ ʙʫʥʢʝʨʠ 

ʤʦʞʫʪʴ ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʷ ʧʽʩʣʷ ʽ ʧʝʨʝʜ ˇʨʫʥʪʦʦʙʨʦʙʥʠʤ ʟʥʘʨʷʜʜʷʤ. ɺʠʩʦʢʠʤ 

ʩʪʫʧʝʥʝʤ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʨʦʪʷʛʦʤ ʨʦʢʫ, ʘ ʪʘʢʦʞ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʶ ʚʦʣʦʜʽʶʪʴ 

ʧʦʩʽʚʥʽ ʢʦʤʧʣʝʢʩʠ ʟ ʥʘʚʽʩʥʠʤ, ʬʨʦʥʪʘʣʴʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʙʫʥʢʝʨʘ. 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʽʞ ʦʩʷʤʠ ʪʨʘʢʪʦʨʘ ʟʘʙʝʟʧʝʯʫʻ 

ʬʨʦʥʪʘʣʴʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʙʫʥʢʝʨʽʚ. ʂʦʤʧʘʥʽʷʤʠ Maschio Gaspardo (ɯʪʘʣʽʷ), 

Sulky (ʌʨʘʥʮʽʷ), Amazone (ʅʽʤʝʯʯʠʥʘ), Lemken (ʅʽʤʝʯʯʠʥʘ), Vaderstad 

(ʐʚʝʮʽʷ), Agrisem (ʌʨʘʥʮʽʷ) ʪʘ ʽʥ. ʚʠʧʫʩʢʘʶʪʴʩʷ ʪʘʢʽ ʤʘʰʠʥʠ. ʍʦʨʦʰʦʶ 

ʤʘʥʝʚʨʝʥʽʩʪʶ ʽ ʢʦʤʧʘʢʪʥʽʩʪʶ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʧʦʩʽʚʥʽ ʘʛʨʝʛʘʪʠ, ʫ ʷʢʠʭ 

ʙʫʥʢʝʨʠ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʨʘʤʽ ˇʨʫʥʪʦʦʙʨʦʙʥʦʛʦ ʟʥʘʨʷʜʜʷ. ʆʜʥʘʢ ʫ ʤʽʨʫ 

ʟʤʝʥʰʝʥʥʷ ʥʘʩʽʥʥʷ ʽ ʜʦʙʨʠʚ ʟʤʽʥʶʻʪʴʩʷ ʪʠʩʢ ʥʘ ʨʦʙʦʯʽ ʦʨʛʘʥʠ, ʮʝʡ ʬʘʢʪʦʨ 

ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʥʝʜʦʣʽʢʽʚ ʪʘʢʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʙʫʥʢʝʨʘ. 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʙʫʥʢʝʨʘ ʜʣʷ ʥʘʩʽʥʥʷ ʪʘ (ʘʙʦ) ʜʦʙʨʠʚ 

ʧʦʩʽʚʥʠʭ ʢʦʤʧʣʝʢʩʽʚ: 1 ï ʪʨʘʢʪʦʨ; 2 ï ˇʨʫʥʪʦʦʙʨʦʙʥʝ ʟʥʘʨʷʜʜʷ; 3 ï ʙʫʥʢʝʨ 

ʜʣʷ ʥʘʩʽʥʥʷ ʪʘ (ʘʙʦ) ʜʦʙʨʠʚ; ʘ ï ʬʨʦʥʪʘʣʴʥʝ (ʥʘʚʽʩʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ); ʙ ï 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʙʫʥʢʝʨʘ ʥʘ ʨʘʤʽ ˇʨʫʥʪʦʦʙʨʦʙʥʦʛʦ ʟʥʘʨʷʜʜʷ; ʚ ï ʧʨʠʯʽʧʥʠʡ 

ʙʫʥʢʝʨ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʧʽʩʣʷ ˇʨʫʥʪʦʦʙʨʦʙʥʦʛʦ ʟʥʘʨʷʜʜʷ; ʛ ï ʧʨʠʯʽʧʥʠʡ 

ʙʫʥʢʝʨ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʧʝʨʝʜ ˇʨʫʥʪʦʦʙʨʦʙʥʠʤ ʟʥʘʨʷʜʜʷʤ. 

ʋ ʧʨʠʯʽʧʥʠʭ ʙʫʥʢʝʨʘʭ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʧʽʩʣʷ ʩʦʰʥʠʢʽʚ, ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʧʨʦʭʦʜʞʝʥʥʷ ʢʦʣʽʩ ʟʘʨʦʙʣʝʥʝ ʥʘʩʽʥʥʷ ʚʜʘʚʣʶʻʪʴʩʷ ʚ ˇʨʫʥʪ, ʮʝ ʧʨʠʟʚʦʜʠʪʴ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 
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ʜʦ ʧʦʨʫʰʝʥʥʷ ʛʣʠʙʠʥʠ ʧʦʩʽʚʫ, ʨʝʟʫʣʴʪʘʪʦʤ ʯʦʛʦ ʻ ʥʝʨʽʚʥʦʤʽʨʥʘ ʩʭʦʞʽʩʪʴ 

ʥʘʩʽʥʥʷ.  

ʊʘʢ ʩʘʤʦ ʩʠʣʴʥʦ ʫʱʽʣʴʥʶʶʪʴ ˇʨʫʥʪ ʙʫʥʢʝʨʠ, ʨʦʟʪʘʰʦʚʘʥʽ ʧʝʨʝʜ 

ˇʨʫʥʪʦʦʙʨʦʙʥʠʤʠ ʟʥʘʨʷʜʜʷʤʠ. ɺʠʨʦʙʥʠʢʠ ʧʦʩʽʚʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʯʘʩʪʦ 

ʚʠʨʽʰʫʶʪʴ ʮʶ ʧʨʦʙʣʝʤʫ ʧʦʛʣʠʙʣʝʥʥʷʤ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ, ʱʦ ʡʜʫʪʴ ʧʦ ʩʣʽʜʫ 

ʢʦʣʽʩ ʙʫʥʢʝʨʘ. ɼʦ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ ʧʨʠʯʽʧʥʠʭ ʙʫʥʢʝʨʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ 

ʚʝʣʠʢʠʡ ʦʙ'ʻʤ ʙʫʥʢʝʨʽʚ ʜʦ 13000 ʣ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʽʣʫ ʙʫʥʢʝʨʽʚ ʜʣʷ 

ʜʦʙʨʠʚ ʽ ʥʘʩʽʥʥʷ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʧʦʩʽʚʥʦʾ ʪʝʭʥʽʢʠ ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. ʅʘ ʨʠʥʢʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʙʝʟʣʽʯ ʤʦʜʝʣʝʡ 

ʧʦʩʽʚʥʠʭ ʤʘʰʠʥ, ʦʩʥʘʱʝʥʠʭ ʚ ʷʢʦʩʪʽ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʩʪʨʽʣʯʘʩʪʠʤʠ ʣʘʧʘʤʠ.  

ɼʣʷ ʧʦʩʽʚʫ ʨʽʟʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʚʢʣʶʯʘʶʯʠ 

ʟʝʨʥʦʚʽ, ʜʨʽʙʥʦʥʘʩʽʥʥʽ ʪʘ ʙʦʙʦʚʽ, ʧʽʜʭʦʜʷʪʴ ʧʦʩʽʚʥʽ ʘʛʨʝʛʘʪʠ 

ʢʫʣʴʪʠʚʘʪʦʨʥʦʛʦ ʪʠʧʫ, ʚʦʥʠ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʫʥʽʚʝʨʩʘʣʴʥʽ, ʜʦʟʚʦʣʷʶʪʴ 

ʧʦʻʜʥʫʚʘʪʠ ʟʘ ʦʜʠʥ ʧʨʦʭʽʜ ʢʽʣʴʢʘ ʦʧʝʨʘʮʽʡ. ɺʦʥʠ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʪʘʢʽ 

ʦʧʝʨʘʮʽʾ, ʷʢ ʧʦʩʽʚ ʥʘʩʽʥʥʷ ʟ ʦʜʥʦʯʘʩʥʠʤ ʚʥʝʩʝʥʥʷʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, 

ʧʝʨʝʜʧʦʩʽʚʥʫ ʦʙʨʦʙʢʫ ˇʨʫʥʪʫ (ʢʫʣʴʪʠʚʘʮʽʶ, ʜʠʩʢʫʚʘʥʥʷ) ʽ ʧʨʠʢʦʯʫʚʘʥʥʷ 

ʧʦʩʽʚʽʚ. ʋ ʩʚʦʶ ʯʝʨʛʫ ʪʘʢʘ ʢʦʤʙʽʥʘʮʽʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʦʧʝʨʘʮʽʡ, ʧʦ-

ʧʝʨʰʝ, ʟʥʠʞʫʻ ʫʱʽʣʴʥʝʥʥʷ ˇʨʫʥʪʫ, ʧʦ-ʜʨʫʛʝ, ʧʽʜ ʯʘʩ ʧʦʩʽʚʫ ʩʢʦʨʦʯʫʻʪʴʩʷ 

ʧʦʪʨʝʙʘ ʚ ʪʝʭʥʽʮʽ ʽ, ʧʦ-ʪʨʝʪʻ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʝʢʦʥʦʤʽʾ ʧʘʣʠʚʘ. 

ʂʫʣʴʪʠʚʘʪʦʨʥʦʛʦ ʪʠʧʫ ʧʦʩʽʚʥʽ ʘʛʨʝʛʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ 

ʜʣʷ ʢʫʣʴʪʠʚʘʮʽʾ ˇʨʫʥʪʫ, ʪʘʢ ʽ ʜʣʷ ʧʦʩʽʚʫ. ɼʣʷ ʦʜʥʦʯʘʩʥʦʛʦ ʟʥʠʱʝʥʥʷ ʙʫʨ'ʷʥʽʚ 

ʽ ʩʤʫʛʦʚʦʛʦ ʧʦʩʽʚʫ ʥʘʩʽʥʥʷ ʚ ʷʢʦʩʪʽ ʩʦʰʥʠʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʪʨʽʣʯʘʩʪʽ 

ʣʘʧʠ. ɼʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʩʽʚʥʦʛʦ ʘʛʨʝʛʘʪʫ ʪʽʣʴʢʠ ʜʣʷ ʢʫʣʴʪʠʚʘʮʽʾ 

ʥʝʦʙʭʽʜʥʦ ʚʽʜ'ʻʜʥʘʪʠ ʙʫʥʢʝʨʥʠʡ ʤʦʜʫʣʴ. ɿʘʟʚʠʯʘʡ ʜʣʷ ʧʦʩʽʚʫ ʥʘ ʤʽʥʽʤʘʣʴʥʽʡ 

ʦʙʨʦʙʮʽ ˇʨʫʥʪʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʛʨʝʛʘʪʠ ʟ ʢʫʣʴʪʠʚʘʪʦʨʥʠʤʠ ʣʘʧʘʤʠ, ʚʦʥʠ 

ʜʦʟʚʦʣʷʶʪʴ ʦʜʥʦʯʘʩʥʦ ʚʠʩʽʚʘʪʠ ʜʦʙʨʠʚʘ ʽ ʥʘʩʽʥʥʷ. ʊʘʢʦʞ ʜʝʷʢʽ ʤʦʜʝʣʽ 

ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʦʧʝʨʘʮʽʾ ʧʨʷʤʦʛʦ ʧʦʩʽʚʫ. 

ʋ ʥʘʰʽʡ ʢʨʘʾʥʽ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʧʥʝʚʤʘʪʠʯʥʽ ʘʛʨʝʛʘʪʠ 

ʢʫʣʴʪʠʚʘʪʦʨʥʦʛʦ ʪʠʧʫ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ (ʨʠʩ. 1 ï 3). 

ɹʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʩʽʚʥʽ ʘʛʨʝʛʘʪʠ ʟʘ ʦʜʠʥ ʧʨʦʭʽʜ ʚʠʢʦʥʫʶʪʴ 

ʯʦʪʠʨʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ, ʦʜʥʦʯʘʩʥʦ ʧʨʦʚʦʜʷʪʴ ʧʝʨʝʜʧʦʩʽʚʥʠʡ 

ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ, ʧʦʩʽʚ ʟ ʚʥʝʩʝʥʥʷʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʽ ʫʱʽʣʴʥʝʥʥʷ 

ʧʦʩʽʚʽʚ, ʥʝʦʙʭʽʜʥʽ ʪʽʣʴʢʠ ʜʦʜʘʪʢʦʚʽ ʦʧʝʨʘʮʽʾ ʜʠʩʢʫʚʘʥʥʷ.  

ɼʝʷʢʽ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʦʩʽʚʥʽ ʘʛʨʝʛʘʪʠ, ʪʘʢʽ ʷʢ Bourgault 8810- 35 

ʽ John Deere 1830, ʟʘ ʦʜʠʥ ʧʨʦʭʽʜ ʟʜʽʡʩʥʶʶʪʴ ʧ'ʷʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ.  

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʽʥʽʤʘʣʴʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚ ʧʨʦʮʝʩʽ ʦʙʨʦʙʽʪʢʫ ʦʟʠʤʦʾ 

ʧʰʝʥʠʮʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʧʦʩʽʚʥʠʭ ʘʛʨʝʛʘʪʽʚ ʪʠʧʫ  

TUME NOVA COMBI 3000,  Rapid RD300C ʽ ʂʦʤʧʘʢʪʦʨ ʂ/500ɸ+ʉʦʣʽʪʝʨ 

9/500ʂɸ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʚ ʦʜʥʦʤʫ ʧʨʦʭʦʜʽ ʜʦ ʰʝʩʪʠ ʦʧʝʨʘʮʽʡ, ʜʦʟʚʦʣʷʶʪʴ 

ʩʢʦʨʦʪʠʪʠ ʢʽʣʴʢʽʩʪʴ ʧʨʦʭʦʜʽʚ ʧʦ ʧʦʣʶ ʜʦ ʦʜʥʦʛʦ, ʚʠʢʦʥʫʶʯʠ ʚʽʜʨʘʟʫ ʢʽʣʴʢʘ 

ʦʧʝʨʘʮʽʡ ʦʜʥʦʯʘʩʥʦ: ʜʠʩʢʫʚʘʥʥʷ ʩʪʝʨʥʽ, ʧʝʨʝʜʧʦʩʽʚʥʘ ʧʽʜʛʦʪʦʚʢʘ ˇʨʫʥʪʫ, 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁVȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 

 

 
114 

 

ʧʦʩʽʚ ʟ ʚʥʝʩʝʥʥʷʤ ʜʦʙʨʠʚ, ʧʨʠʢʦʯʫʚʘʥʥʷ ʧʦʩʽʚʽʚ ʽ ʨʦʟʧʫʰʫʚʘʥʥʷ ʚʝʨʭʥʴʦʛʦ 

ʰʘʨʫ ˇʨʫʥʪʫ. 

 
ʈʠʩ. 1. ʇʦʩʽʚʥʠʡ ʢʦʤʧʣʝʢʩ  John Deere 1830 

 
ʈʠʩ. 2. ʇʦʩʽʚʥʠʡ ʢʦʤʧʣʝʢʩ FLEXI-COIL ST-820 

 
ʈʠʩ. 3. ʇʦʩʽʚʥʠʡ ʢʦʤʧʣʝʢʩ KUHN ESPRO 6000 RC 

 

ʇʨʠʥʮʠʧ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ ʨʝʘʣʽʟʦʚʘʥʠʡ ʫ ʢʦʥʩʪʨʫʢʮʽʷʭ ʙʘʛʘʪʴʦʭ 

ʩʫʯʘʩʥʠʭ ʧʦʩʽʚʥʠʭ ʘʛʨʝʛʘʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ ʩʽʷʪʠ, ʷʢ ʜʨʽʙʥʽ 

(ʣʶʮʝʨʥʘ, ʨʽʧʘʢ, ʢʦʥʶʰʠʥʘ ʪʦʱʦ), ʪʘʢ ʽ ʟʝʨʥʦʚʽ ʢʫʣʴʪʫʨʠ, ʜʦʟʚʦʣʷʶʪʴ 

ʜʦʟʘʪʦʨʠ, ʚʩʪʘʥʦʚʣʝʥʽ ʚ  ʧʥʝʚʤʘʪʠʯʥʠʭ ʟʝʨʥʦʚʠʭ ʩʽʚʘʣʢʘʭ. ʗʢ ʧʨʘʚʠʣʦ, 

ʧʨʘʢʪʠʯʥʦ ʫ ʚʩʽʭ ʟʘʨʫʙʽʞʥʠʭ ʧʦʩʽʚʥʠʭ ʤʘʰʠʥʘʭ ʧʝʨʝʜʙʘʯʝʥʦ ʦʙʣʘʜʥʘʥʥʷ 

ʜʣʷ ʦʜʥʦʯʘʩʥʦʛʦ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʽ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ.  



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 
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ɿ ʧʦʷʚʦʶ ʧʦʩʽʚʥʠʭ ʤʘʰʠʥ ʟ ʙʽʣʴʰʦʶ ʨʦʙʦʯʦʶ ʰʚʠʜʢʽʩʪʶ ʽ ʰʠʨʠʥʦʶ 

ʟʘʭʚʘʪʫ ʟ'ʷʚʠʣʘʩʷ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʠʪʠ ʾʭ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ɿʘʚʦʜʠ-

ʚʠʨʦʙʥʠʢʠ ʚʩʝ ʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʧʽʚʥʘʚʽʩʥʽ ʩʽʚʘʣʢʠ (ʥʘʧʨʠʢʣʘʜ, 

ʪʘʢʽ ʢʦʤʧʘʥʽʾ ʷʢ çJohn Deereè). ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʤʽʱʝʥʥʷ ʚʝʣʠʢʦʛʦ ʙʫʥʢʝʨʘ (ʧʦʥʘʜ 2000 ʣʽʪʨʽʚ). ʆʜʥʘʢ ʮʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ, ʘʣʝ ʚʝʣʠʢʘ ʤʘʩʘ ʪʫʪ ʰʚʠʜʰʝ ʻ ʧʝʨʝʚʘʛʦʶ, 

ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʪʠʩʢ ʥʘ ʩʦʰʥʠʢʠ ʜʦ 80 ʢʛ ʘʙʦ ʙʽʣʴʰʝ. 

ʇʨʠʥʮʠʧ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ ʨʝʘʣʽʟʦʚʘʥʠʡ ʫ ʢʦʥʩʪʨʫʢʮʽʷʭ ʙʘʛʘʪʴʦʭ 

ʩʫʯʘʩʥʠʭ ʧʦʩʽʚʥʠʭ ʘʛʨʝʛʘʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʟ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ ʩʽʷʪʠ, ʷʢ ʜʨʽʙʥʽ 

(ʣʶʮʝʨʥʘ, ʨʽʧʘʢ, ʢʦʥʶʰʠʥʘ ʪʦʱʦ), ʪʘʢ ʽ ʟʝʨʥʦʚʽ ʢʫʣʴʪʫʨʠ, ʜʦʟʚʦʣʷʶʪʴ 

ʜʦʟʘʪʦʨʠ, ʚʩʪʘʥʦʚʣʝʥʽ ʚ  ʧʥʝʚʤʘʪʠʯʥʠʭ ʟʝʨʥʦʚʠʭ ʩʽʚʘʣʢʘʭ. ʗʢ ʧʨʘʚʠʣʦ, 

ʧʨʘʢʪʠʯʥʦ ʫ ʚʩʽʭ ʟʘʨʫʙʽʞʥʠʭ ʧʦʩʽʚʥʠʭ ʤʘʰʠʥʘʭ ʧʝʨʝʜʙʘʯʝʥʦ ʦʙʣʘʜʥʘʥʥʷ 

ʜʣʷ ʦʜʥʦʯʘʩʥʦʛʦ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʽ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ.  

ɿ ʧʦʷʚʦʶ ʧʦʩʽʚʥʠʭ ʤʘʰʠʥ ʟ ʙʽʣʴʰʦʶ ʨʦʙʦʯʦʶ ʰʚʠʜʢʽʩʪʶ ʽ ʰʠʨʠʥʦʶ 

ʟʘʭʚʘʪʫ ʟ'ʷʚʠʣʘʩʷ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʠʪʠ ʾʭ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ɿʘʚʦʜʠ-

ʚʠʨʦʙʥʠʢʠ ʚʩʝ ʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʧʽʚʥʘʚʽʩʥʽ ʩʽʚʘʣʢʠ (ʥʘʧʨʠʢʣʘʜ, 

ʪʘʢʽ ʢʦʤʧʘʥʽʾ ʷʢ çJohn Deereè). ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʤʽʱʝʥʥʷ ʚʝʣʠʢʦʛʦ ʙʫʥʢʝʨʘ (ʧʦʥʘʜ 2000 ʣʽʪʨʽʚ). ʆʜʥʘʢ ʮʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ, ʘʣʝ ʚʝʣʠʢʘ ʤʘʩʘ ʪʫʪ ʰʚʠʜʰʝ ʻ ʧʝʨʝʚʘʛʦʶ, 

ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʪʠʩʢ ʥʘ ʩʦʰʥʠʢʠ ʜʦ 80 ʢʛ ʘʙʦ ʙʽʣʴʰʝ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʻʜʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʧʝʨʝʜʧʦʩʽʚʥʦʾ ʦʙʨʦʙʢʠ ˇʨʫʥʪʫ ʪʘ 

ʧʦʩʘʜʢʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʟʘʨʘʟ ʟʥʘʭʦʜʠʪʴ ʥʘʡʰʠʨʰʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. ɼʣʷ ʦʙʨʦʙʢʠ ˇʨʫʥʪʫ ʽ ʧʦʩʘʜʦʢ ʚ ʧʨʠʡʥʷʪʠʭ ʩʠʩʪʝʤʘʭ 

ʟʝʤʣʝʨʦʙʩʪʚʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʫʯʘʩʥʽ, ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʽ, ʢʦʤʙʽʥʦʚʘʥʽ ʽ 

ʫʥʽʚʝʨʩʘʣʴʥʽ ʧʨʠʩʪʨʦʾ, ʰʠʨʠʥʘ ʟʘʭʚʘʪʫ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʷʢʠʭ ʘʜʘʧʪʦʚʘʥʽ ʜʣʷ 

ʪʨʘʢʪʦʨʽʚ ʨʽʟʥʠʭ ʢʣʘʩʽʚ ʪʷʛʠ. ʇʨʠʩʪʨʦʾ ʜʣʷ ʦʙʨʦʙʢʠ ˇʨʫʥʪʫ ʽ ʧʦʩʽʚʽʚ, ʷʢ 

ʧʨʘʚʠʣʦ, ʙʫʜʫʶʪʴʩʷ ʟʘ ʤʦʜʫʣʴʥʠʤ ʧʨʠʥʮʠʧʦʤ ʽ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʧʨʠʯʽʧ-

ʙʫʥʢʝʨ ʜʣʷ ʥʘʩʽʥʥʷ ʽ ʜʦʙʨʠʚ, ʟʥʘʨʷʜʜʷ ʜʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʧʣʠʚʫ ʥʘ ˇʨʫʥʪ, 

ʩʽʚʘʣʢʠ, ʫʱʽʣʴʥʶʚʘʣʴʥʽ ʦʨʛʘʥʠ ʪʘ ʽʥʰʽ. ʇʦʨʷʜʦʢ ʨʦʟʪʘʰʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʘʛʨʝʛʘʪʫ ʤʦʞʝ ʚʘʨʽʶʚʘʪʠʩʷ. 

ʉʫʯʘʩʥʽ ʢʦʤʧʣʝʢʩʠ ʜʣʷ ʧʦʩʽʚʫ ʟʘʢʦʨʜʦʥʥʦʛʦ ʪʘ ʚʽʪʯʠʟʥʷʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʩʭʦʞʽ ʟʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ ʽ ʦʩʥʘʱʝʥʽ ʙʫʥʢʝʨʘʤʠ ʜʣʷ 

ʜʦʙʨʠʚ ʽ ʥʘʩʽʥʥʷ, ʮʝʥʪʨʘʣʴʥʠʤʠ ʚʠʩʽʚʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ 

ʧʦʧʝʨʝʜʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ ˇʨʫʥʪʫ ʽ ʩʦʰʥʠʢʘʤʠ, ʱʦ ʧʦʢʘʟʫʻ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ 

ʾʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʘʩʦʨʪʠʤʝʥʪ ʧʨʦʧʦʥʦʚʘʥʠʭ ʧʦʩʽʚʥʠʭ ʤʘʰʠʥ 

ʟʥʘʯʥʦ ʨʦʟʰʠʨʠʚʩʷ, ʦʩʦʙʣʠʚʦ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʤʦʜʝʣʝʡ 

ʢʦʤʙʽʥʦʚʘʥʠʭ ʟʝʨʥʦʚʠʭ ʘʛʨʝʛʘʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʥʝʚʤʘʪʠʯʥʠʡ 

ʨʦʟʧʦʜʽʣ ʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʥʘʩʽʥʥʷ ʚ ʩʦʰʥʠʢʘʭ, ʘ ʪʘʢʦʞ ʤʘʰʠʥ ʜʣʷ ʧʦʩʽʚʫ 

ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʦʙʨʦʙʽʪʢʦʤ ˇʨʫʥʪʫ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʇ̂ʂ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʚʨʘʭʦʚʫʶʪʴ ʟʤʽʥʫ ʤʘʩʠ ʙʫʥʢʝʨʥʦʛʦ ʤʦʜʫʣʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʦʧʝʨʘʮʽʡ ʽ ʡʦʛʦ ʚʧʣʠʚ ʥʘ ʨʦʟʧʦʜʽʣ ʚʝʨʪʠʢʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʧʦ ʦʧʦʨʥʠʭ 

ʢʦʣʝʩʘʭ ʤʘʰʠʥʠ ʽ ʪʨʘʢʪʦʨʘ, ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʥʘ ʟʤʽʥʫ ʩʠʣ ʦʧʦʨʫ ʢʦʯʝʥʥʶ ʢʦʣʽʩ 
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ʄʊɸ. ɿʥʘʯʥʘ ʟʤʽʥʘ ʚʘʛʠ ʙʫʥʢʝʨʥʦʛʦ ʤʦʜʫʣʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʝʨʝʨʦʟʧʦʜʽʣʫ 

ʤʘʩ, ʱʦ ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʦʧʦʨʥʽ ʢʦʣʝʩʘ ʽ ʧʨʠʯʽʧʥʠʡ ʧʨʠʩʪʨʽʡ ʪʨʘʢʪʦʨʘ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʄʊɸ, ʱʦ ʚ ʧʽʜʩʫʤʢʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʨʫʰʝʥʥʷ 

ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ. ʋ ʟʚ'ʷʟʢʫ ʟ 

ʮʠʤ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʤʦʜʝʨʥʽʟʘʮʽʾ ʢʦʥʩʪʨʫʢʮʽʡ ʇ̂ʂ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʪʘʙʽʣʴʥʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʡʦʛʦ ʤʦʜʫʣʽʚ. 

 

 

ʋɼʂ 631.31 

 

ɸʅɸʃɯɿ ʋʄʆɺ ʈʆɹʆʊʀ ʊɸ ɿʅʆʐʋɺɸʅʅʗ ʉʊʈɯʃʏɸʉʊʀʍ ʃɸʇ 

ʂʋʃʔʊʀɺɸʊʆʈɯɺ 

 

ɼʝʨʝʚʷʥʢʦ ɼ.ɸ., ɹʘʡʙʫʣʘ ɸ.ʌ., ʂʦʚʘʣʴʯʫʢ ɼ.ʉ. ʂʫʰʠʤ ʈ.ɺ. 

ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʈʫʭʘʶʯʠʩʴ ʫ ˇʨʫʥʪʽ, ʨʦʙʦʯʠʡ ʦʨʛʘʥ ʚʧʣʠʚʘʻ ʥʘ ʥʴʦʛʦ ʟʫʩʠʣʣʷʤʠ, 

ʩʧʨʷʤʦʚʘʥʠʤʠ ʥʦʨʤʘʣʴʥʦ ʽ ʪʘʥʛʝʥʮʽʘʣʴʥʦ. ʇʽʜ ʾʭ ʜʽʻʶ ʩʧʦʯʘʪʢʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʱʽʣʴʥʝʥʥʷ ˇʨʫʥʪʫ ʟ ʧʦʜʘʣʴʰʠʤ ʡʦʛʦ ʩʢʦʣʶʚʘʥʥʷʤ, ʘ ʧʦʪʽʤ 

ʫʪʚʦʨʝʥʽ ʛʨʫʜʢʠ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʧʦ ʨʦʙʦʯʽʡ ʧʦʚʝʨʭʥʽ ʣʘʧʠ. ʈʝʘʢʮʽʾ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʮʴʦʤʫ ʟ ʙʦʢʫ ˇʨʫʥʪʫ, ʚʠʢʣʠʢʘʶʪʴ ʪʠʩʢ, ʱʦ ʯʠʥʠʪʴʩʷ ʥʘ 

ʨʦʙʦʯʠʡ ʦʨʛʘʥ.  

ɺʝʣʠʯʠʥʘ ʮʠʭ ʪʠʩʢʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ 

ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʤʽʱʝʥʥʷ ʣʘʧʠ, ʘ ʪʘʢʦʞ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʩʢʣʘʜʫ 

ˇʨʫʥʪʫ. 

ʇʨʠ ʮʴʦʤʫ ʪʠʩʢ ʥʘ ʦʙʠʜʚʘ ʢʨʠʣʘ ʩʪʨʽʣʯʘʩʪʦʾ ʣʘʧʠ ʚ ʩʠʤʝʪʨʠʯʥʦ 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʪʦʯʢʘʭ ʦʜʥʘʢʦʚʠʡ.  ʊʠʩʢ ˇʨʫʥʪʫ ʥʘ ʥʦʩʦʢ ʣʘʧʠ ʧʨʠ ʦʙʨʦʙʮʽ 

ʩʫʛʣʠʥʥʠʭ ʽ ʛʣʠʥʠʩʪʠʭ ˇʨʫʥʪʽʚ ʧʨʠʙʣʠʟʥʦ ʚ 3ï5 ʨʘʟʽʚ ʙʽʣʴʰʠʡ, ʥʽʞ ʥʘ 

ʩʝʨʝʜʥʶ ʯʘʩʪʠʥʫ ʢʨʠʣʘ, ʽ ʚ 2ï3 ʨʘʟʠ ʙʽʣʴʰʠʡ, ʥʽʞ ʥʘ ʢʽʥʮʽ ʢʨʠʣʘ. ʋ ʥʦʩʢʘ 

ʣʘʧʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʜʽʣʝʥʥʷ ʧʽʜʨʽʟʘʥʦʛʦ ʧʣʘʩʪʘ, ʘ ʫ ʧ'ʷʪʠ ï ʚʽʜʨʠʚ ʡʦʛʦ ʚʽʜ 

ʦʩʥʦʚʥʦʾ ʤʘʩʠ ˇʨʫʥʪʫ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ. ʊʠʩʢ ˇʨʫʥʪʫ, ʱʦ ʜʽʻ ʥʘ ʥʦʩʦʢ 

ʣʘʧʠ, ʚʠʱʠʡ ʟʘ ʪʠʩʢ ʥʘ ʩʝʨʝʜʠʥʫ ʢʨʠʣʘ, ʪʦʤʫ ʚʝʣʠʯʠʥʘ ʡʦʛʦ ʟʥʦʩʫ ʚ 2,5 ʨʘʟʠ 

ʙʽʣʴʰʘ.  ɺʪʨʘʪʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʩʣʷ ʥʘʧʨʘʮʶʚʘʥʥʷ 26 ʛʘ. 

ʈʦʙʦʯʽ ʦʨʛʘʥʠ ʢʫʣʴʪʠʚʘʪʦʨʽʚ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʝʨʝʤʽʱʘʶʪʴʩʷ ʚ 

ˇʨʫʥʪʽ ʧʦ ʩʣʽʜʘʭ ʨʫʰʽʾʚ ʪʨʘʢʪʦʨʽʚ ʽ ʦʧʦʨʥʠʭ ʢʦʣʽʩ ʢʫʣʴʪʠʚʘʪʦʨʘ, ʘ ʪʘʢʦʞ ʚ 

ʧʝʨʰʦʤʫ ʘʙʦ ʜʨʫʛʦʤʫ ʨʷʜʫ ʧʦʟʘ ʩʣʽʜʘʤʠ. ʌʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ˇʨʫʥʪʫ ʟʤʽʥʶʶʪʴʩʷ ʧʦ ʩʣʽʜʘʭ ʧʨʦʭʦʜʞʝʥʥʷ ʨʫʰʽʾʚ ʪʨʘʢʪʦʨʘ ʽ ʦʧʦʨʥʠʭ ʢʦʣʽʩ 

ˇʨʫʥʪʦʦʙʨʦʙʥʦʾ ʪʝʭʥʽʢʠ, ʱʦ ʚʠʢʦʥʫʻ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ. ʈʫʰʽʾ 

ʪʨʘʢʪʦʨʽʚ ʽ ʦʧʦʨʥʽ ʢʦʣʝʩʘ ˇʨʫʥʪʦʦʙʨʦʙʥʦʾ ʪʝʭʥʽʢʠ ʟʘʣʠʰʘʶʪʴ ʥʘ ʩʫʛʣʠʥʥʦʤʫ 

ˇʨʫʥʪʽ ʩʣʽʜʠ ʛʣʠʙʠʥʦʶ 5...10 ʩʤ, ʢʦʣʽʩʥʽ ʨʫʰʽʾ ï 8...10 ʩʤ, ʛʫʩʝʥʠʯʥʽ ï 5...6 

ʩʤ, ʦʧʦʨʥʽ ʢʦʣʝʩʘ ï 6...9 ʩʤ. ʊʚʝʨʜʽʩʪʴ ˇʨʫʥʪʫ ʥʘ ʮʽʡ ʜʽʣʷʥʮʽ (ʟʘ ʩʣʽʜʘʤʠ) 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 
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ʧʦʨʽʚʥʷʥʦ ʟ ʩʫʩʽʜʥʽʤʠ ʜʽʣʷʥʢʘʤʠ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʚ 5,0; 4,0 ʽ 2,5 

ʨʘʟʠ. ʇʦʷʩʥʶʻʪʴʩʷ ʪʘʢʘ ʟʤʽʥʘ ʧʽʜʚʠʱʝʥʠʤʠ ʤʝʭʘʥʽʯʥʠʤʠ ʥʘʧʨʫʞʝʥʥʷʤʠ, ʱʦ 

ʟʤʽʮʥʶʶʪʴ ʰʘʨ ˇʨʫʥʪʫ ʧʦ ʩʣʽʜʘʭ ʨʫʰʽʾʚ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʥʘ ˇʨʫʥʪʽ 

ʧʽʩʣʷ ʧʨʦʭʦʜʫ ʨʫʰʽʾʚ ʪʨʘʢʪʦʨʘ ʂ-701 ʱʽʣʴʥʽʩʪʴ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 49 %, ʘ 

ʪʚʝʨʜʽʩʪʴ ï ʫ 2,6 ʨʘʟʠ. ʇʨʠ ʮʴʦʤʫ ʙʽʣʴʰʝ ʜʝʬʦʨʤʫʶʪʴʩʷ ʚʝʨʭʥʽ ʛʦʨʠʟʦʥʪʠ 

(ʛʣʠʙʠʥʦʶ ʜʦ 20 ʩʤ), ʽ ʥʝ ʪʽʣʴʢʠ ʚʝʨʪʠʢʘʣʴʥʦ ʚʥʠʟ, ʘʣʝ ʽ ʚ ʩʪʦʨʦʥʠ. ɿʦʥʘ 

ʜʝʬʦʨʤʘʮʽʾ ʦʙʤʝʞʫʻʪʴʩʷ ʧʦʭʠʣʠʤʠ ʧʣʦʱʠʥʘʤʠ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʢʫʪ 45Á ʟ 

ʛʦʨʠʟʦʥʪʦʤ. ɿ ʮʠʭ ʟʦʥ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʚ ʟʦʥʠ ʤʝʥʰʦʛʦ ʪʠʩʢʫ ʚʠʯʘʚʣʶʻʪʴʩʷ 

ʚʦʜʘ, ʪʦʙʪʦ ˇʨʫʥʪ ʩʪʘʻ ʙʽʣʴʰ ʩʫʭʠʤ. 

ʅʘʡʙʽʣʴʰ ʽʤʦʚʽʨʥʦʶ ʧʨʠʯʠʥʦʶ ʟʥʦʰʫʚʘʥʥʷ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʚ 

ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ ˇʨʫʥʪʫ ʻ ʙʘʛʘʪʦʨʘʟʦʚʘ ʜʝʬʦʨʤʘʮʽʷ ʤʽʢʨʦʦʙ'ʻʤʽʚ ʤʝʪʘʣʫ ʧʽʜ 

ʜʽʻʶ ʘʙʨʘʟʠʚʥʠʭ ʯʘʩʪʠʥʦʢ ˇʨʫʥʪʫ (ʨʦʟʤʽʨʦʤ ʙʽʣʴʰʝ 0,001 ʤʤ). ʇʨʠ ʮʴʦʤʫ 

ʫʪʚʦʨʶʶʪʴʩʷ ʧʦʜʨʷʧʠʥʠ ʥʘ ʨʦʙʦʯʽʡ ʧʦʚʝʨʭʥʽ, ʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʮʴʦʛʦ ʧʨʦʮʝʩʫ 

ʟʨʦʩʪʘʻ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ  ʢʦʥʪʘʢʪʽʚ ʟ ʘʙʨʘʟʠʚʥʠʤʠ ʯʘʩʪʠʥʢʘʤʠ 

ˇʨʫʥʪʫ ʚ ʦʜʠʥʠʮʶ ʯʘʩʫ ʽ ʩʪʫʧʝʥʷ ʾʭ ʟʘʢʨʽʧʣʝʥʦʩʪʽ. 

ʗʢʱʦ ʞ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʨʽʞʫʯʘ ʯʘʩʪʠʥʘ ʣʘʧʠ ʩʪʠʢʘʻʪʴʩʷ ʟ ʢʘʤ'ʷʥʠʩʪʠʤʠ 

ʚʢʣʶʯʝʥʥʷʤʠ, ʪʦ ʥʝʤʠʥʫʯʝ ʚʽʜʙʫʚʘʻʪʴʩʷ  ʧʣʘʩʪʠʯʥʘ ʜʝʬʦʨʤʘʮʽʷ ʽ ʥʘʚʽʪʴ 

ʨʫʡʥʫʚʘʥʥʷ ʤʽʢʨʦʦʙ'ʻʤʽʚ ʤʝʪʘʣʫ ʯʝʨʝʟ ʤʠʪʪʻʚʝ ʟʨʦʩʪʘʥʥʷ ʤʝʭʘʥʽʯʥʦʾ 

ʥʘʧʨʫʛʠ (ʙʽʣʴʰʝ ʤʝʞʽ ʤʽʮʥʦʩʪʽ) ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʟʦʥʽ ʢʦʥʪʘʢʪʫ. ʎʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʠʩʢʦʨʝʥʦʛʦ (ʟʘ 2ï3 ʛʦʜʠʥʠ) ʥʘʩʪʘʥʥʷ ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ. 

ɺʽʜʦʤʦ, ʱʦ ʚʝʣʠʯʠʥʘ ʘʙʨʘʟʠʚʥʦʛʦ ʟʥʦʩʫ ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ 

ʧʨʦʧʦʨʮʽʡʥʘ ʥʦʨʤʘʣʴʥʦʤʫ ʪʠʩʢʫ ʥʘ ʥʝʾ. ʇʽʜʚʠʱʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʽ ʪʚʝʨʜʦʩʪʽ 

ˇʨʫʥʪʫ  ʽʥʪʝʥʩʠʬʽʢʫʻ ʧʨʦʮʝʩ ʘʙʨʘʟʠʚʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ 

ˇʨʫʥʪʦʦʙʨʦʙʥʦʾ ʪʝʭʥʽʢʠ, ʦʩʢʽʣʴʢʠ ʮʝ ʚʠʟʥʘʯʘʻ ʟʨʦʩʪʘʥʥʷ ʟʥʘʯʝʥʥʷ 

ʤʝʭʘʥʽʯʥʦʛʦ ʪʠʩʢʫ ˇʨʫʥʪʦʚʦʾ ʤʘʩʠ. 

ʈʝʩʫʨʩ ʣʘʧʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʥʦʩʦʩʪʽʡʢʽʩʪʶ ʾʾ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʽ 

ʫʤʦʚʘʤʠ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʂʫʣʴʪʠʚʘʮʽʷ ʩʫʭʦʛʦ ʩʫʛʣʠʥʥʦʛʦ ˇʨʫʥʪʫ ʚ 3ï6 ʨʘʟʽʚ 

ʩʢʦʨʦʯʫʻ ʨʝʩʫʨʩ ʣʘʧʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʙʨʦʙʢʦʶ ʪʦʛʦ ʞ ˇʨʫʥʪʫ, ʘʣʝ 

ʦʧʪʠʤʘʣʴʥʦʾ (ʚ ʘʛʨʦʪʝʭʥʽʯʥʦʤʫ ʩʝʥʩʽ) ʚʦʣʦʛʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʪʚʝʨʜʽʩʪʴ ʙʽʣʴʰ 

ʩʫʭʦʛʦ ˇʨʫʥʪʫ ʙʽʣʴʰʘ, ʚʽʜʧʦʚʽʜʥʦ ʩʪʫʧʽʥʴ ʟʘʢʨʽʧʣʝʥʦʩʪʽ ʘʙʨʘʟʠʚʥʠʭ 

ʯʘʩʪʠʥʦʢ ʚ ʥʴʦʤʫ ʥʘ ʤʦʤʝʥʪ ʾʭ ʚʟʘʻʤʦʜʽʾ ʟ ʧʦʚʝʨʭʥʝʶ ʜʝʪʘʣʽ ʚʠʱʠʡ. 

ʊʚʝʨʜʽʩʪʴ ʛʣʠʥʠʩʪʠʭ ʽ ʩʫʛʣʠʥʥʠʭ ˇʨʫʥʪʽʚ ʧʨʠ ʚʦʣʦʛʦʩʪʽ 4,5 % 

ʩʪʘʥʦʚʠʪʴ 4...5 ʄʇʘ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʥʘ ʧʦʚʝʨʭʥʽ ʫʪʚʦʨʶʻʪʴʩʷ ʜʦʩʠʪʴ ʤʽʮʥʘ 

ʢʽʨʢʘ, ʨʫʡʥʫʚʘʥʥʷ ʷʢʦʾ ʚʠʤʘʛʘʻ ʜʦʜʘʪʢʦʚʠʭ ʟʫʩʠʣʴ, ʱʦ ʽʥʪʝʥʩʠʬʽʢʫʻ 

ʟʥʦʰʫʚʘʥʥʷ ʧʦ ʰʠʨʠʥʽ ʣʝʟʘ.  ʇʨʠ ʦʙʨʦʙʮʽ ʪʘʢʠʭ ˇʨʫʥʪʽʚ ʨʝʩʫʨʩ ʣʘʧ 

ʢʫʣʴʪʠʚʘʪʦʨʽʚ ʟ ʝʬʝʢʪʦʤ ʩʘʤʦʟʘʪʦʯʫʚʘʥʥʷ ʚ 3ï5 ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʻ ʨʝʩʫʨʩ ʣʘʧ 

ʙʝʟ ʮʴʦʛʦ ʝʬʝʢʪʫ.  

ʍʘʨʘʢʪʝʨ ʽ ʚʝʣʠʯʠʥʘ ʟʥʦʩʫ ʣʘʧʠ ʧʨʠ ʦʜʥʘʢʦʚʦʤʫ ʥʘʧʨʘʮʶʚʘʥʥʽ (26 ʛʘ) 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʾ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘ ʨʘʤʽ ʢʫʣʴʪʠʚʘʪʦʨʘ (ʨʠʩ. 1). 

ʄʝʥʰ ʽʥʪʝʥʩʠʚʥʦ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʣʘʧ ʧʝʨʰʦʛʦ ʨʷʜʫ (ʥʘ 12ï15 %) 

ʟʥʦʰʫʶʪʴʩʷ ʣʘʧʠ, ʚʩʪʘʥʦʚʣʝʥʽ ʚ ʜʨʫʛʦʤʫ ʨʷʜʫ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟʽ ʟʤʝʥʰʝʥʥʷʤ 

ʱʽʣʴʥʦʩʪʽ ʽ ʪʚʝʨʜʦʩʪʽ ˇʨʫʥʪʫ ʯʝʨʝʟ ʡʦʛʦ ʯʘʩʪʢʦʚʝ ʨʦʟʧʫʰʫʚʘʥʥʷ ʣʘʧʘʤʠ 

ʧʝʨʰʦʛʦ ʨʷʜʫ. ʊʘʢ, ʣʘʧʠ, ʱʦ ʧʝʨʝʤʽʱʘʶʪʴʩʷ ʧʦ ʩʣʽʜʘʭ, ʟʘʣʠʰʝʥʠʭ ʢʦʣʝʩʘʤʠ 
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ʢʫʣʴʪʠʚʘʪʦʨʘ ʽ ʨʫʰʽʷ ʪʨʘʢʪʦʨʘ, ʟʥʦʰʫʶʪʴʩʷ ʚ 1,4ï1,8 ʨʘʟʠ ʽʥʪʝʥʩʠʚʥʽʰʝ, ʥʽʞ 

ʩʫʩʽʜʥʽ, ʽ ʧʦʪʠʣʠʯʥʘ ʬʘʩʢʘ ʫ ʥʠʭ ʚʠʷʚʣʷʻʪʴʩʷ ʚʠʨʘʟʥʽʰʝ (ʨʠʩ. 2). ʅʘ 

ʤʘʡʜʘʥʯʠʢ, ʫʪʚʦʨʝʥʠʡ ʮʽʻʶ ʬʘʩʢʦʶ, ʜʽʻ ʨʦʟʧʦʜʽʣʝʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʨʝʘʢʮʽʷ 

ˇʨʫʥʪʫ), ʱʦ ʧʨʘʛʥʝ ʚʠʰʪʦʚʭʥʫʪʠ ʣʘʧʫ ʥʘ ʧʦʚʝʨʭʥʶ.  

ɺʝʨʪʠʢʘʣʴʥʘ ʩʢʣʘʜʦʚʘ ʮʴʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʚʠʰʪʦʚʭʫʶʯʘ ʩʠʣʘ) 

ʟʨʦʩʪʘʻ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʰʠʨʠʥʠ ʧʦʪʠʣʠʯʥʦʾ ʬʘʩʢʠ. 

 
ʈʠʩ. 1. ɿʥʦʩ ʩʪʨʽʣʯʘʩʪʠʭ ʢʫʣʴʪʠʚʘʪʦʨʥʠʭ ʣʘʧ ʧʽʩʣʷ ʦʙʨʦʙʢʠ 26 ʛʘ 

ʩʫʛʣʠʥʥʦʛʦ ˇʨʫʥʪʫ: ʘ ï ʣʘʧʘ ʙʫʣʘ ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʧʝʨʰʦʤʫ ʨʷʜʫ ʧʦʟʘ ʩʣʽʜʘʤʠ 

ʨʫʰʽʷ ʪʨʘʢʪʦʨʘ; ʙ ï ʚ ʧʝʨʰʦʤʫ ʨʷʜʫ ʧʦ ʩʣʽʜʫ ʨʫʰʽʷ ʪʨʘʢʪʦʨʘ; ʚ ï ʫ ʜʨʫʛʦʤʫ 

ʨʷʜʫ ʧʦ ʩʣʽʜʫ ʦʧʦʨʥʦʛʦ ʢʦʣʝʩʘ ʢʫʣʴʪʠʚʘʪʦʨʘ; ʛ ï ʫ ʜʨʫʛʦʤʫ ʨʷʜʫ ʧʦʟʘ 

ʩʣʽʜʘʤʠ ʨʫʰʽʷ ʪʨʘʢʪʦʨʘ ʽ ʦʧʦʨʥʦʛʦ ʢʦʣʝʩʘ ʢʫʣʴʪʠʚʘʪʦʨʘ. 

 

 
ʈʠʩ. 2. ɿʤʽʥʘ ʬʦʨʤʠ ʣʝʟʘ ʤʦʥʦʤʝʪʘʣʝʚʦʾ ʢʫʣʴʪʠʚʘʪʦʨʥʦʾ ʣʘʧʠ ʧʽʜ ʯʘʩ 

ʝʢʩʧʣʫʘʪʘʮʽʾ: sʬ ï ʧʦʪʠʣʠʯʥʘ ʬʘʩʢʘ, ʤʤ; rʢʨ ï ʨʘʜʽʫʩ ʨʽʞʫʯʦʾ ʢʨʦʤʢʠ, ʤʤ; Ůʟ ï 

ʢʫʪ ʥʘʭʠʣʫ ʧʦʪʠʣʠʯʥʦʾ ʬʘʩʢʠ, ʛʨʘʜ.  

 

ʇʨʠ ʟʤʽʥʽ ʙʘʣʘʥʩʫ ʜʽʶʯʠʭ ʟʫʩʠʣʴ ʥʘ ʢʦʨʠʩʪʴ ʚʠʰʪʦʚʭʫʶʯʦʾ ʩʠʣʠ 

ʛʣʠʙʠʥʘ ʦʙʨʦʙʢʠ ʙʫʜʝ ʟʤʝʥʰʫʚʘʪʠʩʷ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʫʪʘ ʥʘʭʠʣʫ 

ʧʦʪʠʣʠʯʥʦʾ ʬʘʩʢʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʪʷʛʦʚʦʛʦ ʦʧʦʨʫ 

ˇʨʫʥʪʦʦʙʨʦʙʥʦʾ ʪʝʭʥʽʢʠ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʦʷʩʥʝʥʦ ʜʽʻʶ ʫʱʽʣʴʥʝʥʦʛʦ ʷʜʨʘ 

ˇʨʫʥʪʫ ʥʘ ʣʘʧʫ. ʊʘʢʦʞ ʟʨʦʩʪʘʥʥʶ ʮʴʦʛʦ ʦʧʦʨʫ ʩʧʨʠʷʻ ʟʙʽʣʴʰʝʥʥʷ ʨʘʜʽʫʩʘ 

ʨʽʞʫʯʦʾ ʢʨʦʤʢʠ ʽ ʪʚʝʨʜʦʩʪʽ ˇʨʫʥʪʫ. 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 
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ɿʤʽʥʘ ʬʦʨʤʠ ʜʚʦʰʘʨʦʚʦʾ ʨʽʞʫʯʦʾ ʯʘʩʪʠʥʠ ʩʪʨʽʣʯʘʩʪʦʾ ʣʘʧʠ ʚ ʧʨʦʮʝʩʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʦʞʣʠʚʘ ʟʘ ʪʨʴʦʤʘ ʚʘʨʽʘʥʪʘʤʠ (ʨʠʩ. 3). 

 

 
ʈʠʩ. 3. ʌʦʨʤʦʫʪʚʦʨʝʥʥʷ ʜʚʦʰʘʨʦʚʦʛʦ ʣʝʟʘ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ 

ˇʨʫʥʪʦʦʙʨʦʙʥʦʾ ʪʝʭʥʽʢʠ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ: ʘ ï ʦʧʪʠʤʘʣʴʥʠʡ ʢʦʥʪʫʨ 

ʨʽʞʫʯʦʾ ʢʨʦʤʢʠ (ʥʦʨʤʘʣʴʥʝ ʩʘʤʦʟʘʛʦʩʪʨʶʚʘʥʥʷ); ʙ ï ʢʦʥʩʦʣʴʥʠʡ ʚʠʩʪʫʧ 

(ʧʽʜʚʠʱʝʥʝ ʩʘʤʦʟʘʛʦʩʪʨʶʚʘʥʥʷ); ʚ ï ʫʪʚʦʨʝʥʥʷ ʧʦʪʠʣʠʯʥʦʾ ʬʘʩʢʠ 

(ʚʽʜʩʫʪʥʽʩʪʴ ʩʘʤʦʟʘʛʦʩʪʨʶʚʘʥʥʷ) 

 

ʌʦʨʤʘ ʧʨʦʬʽʣʶ ʜʚʦʰʘʨʦʚʦʛʦ ʣʝʟʘ a1b1c1 (ʜʠʚ. ʨʠʩ. 3, ʘ) ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʡʦʛʦ ʥʦʨʤʘʣʴʥʝ ʩʘʤʦʟʘʪʦʯʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʪʦʙʪʦ ʢʦʥʪʫʨ, ʱʦ 

ʫʪʚʦʨʶʻʪʴʩʷ, ʻ ʦʧʪʠʤʘʣʴʥʠʤ ʫ ʩʝʥʩʽ ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʥʠʭ ʬʫʥʢʮʽʡ 

(ʢʫʣʴʪʠʚʘʮʽʾ). ʉʬʦʨʤʦʚʘʥʘ ʧʨʠ ʮʴʦʤʫ ʜʽʣʷʥʢʘ ʣʝʟʘ ʰʠʨʠʥʦʶ a1b1 

(ʧʦʪʠʣʠʯʥʘ ʬʘʩʢʘ) ʷʚʣʷʻ ʩʦʙʦʶ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʫ ʧʣʦʱʘʜʢʫ. ʆʪʞʝ, 

ʚʠʰʪʦʚʭʫʶʯʝ ʟʫʩʠʣʣʷ ʟ ʙʦʢʫ ˇʨʫʥʪʫ ʙʫʜʝ ʥʝʚʝʣʠʢʠʤ ʽ ʨʫʭ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ 

ʥʘ ʟʘʜʘʥʽʡ ʛʣʠʙʠʥʽ ʩʪʘʙʽʣʴʥʠʤ.  

ʗʢʱʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʰʫʚʘʥʥʷ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ʣʝʟʘ b2c2 ʟʥʘʯʥʦ 

ʙʽʣʴʰʘ ʟʘ ʥʠʞʥʽʡ, ʪʦ ʫʪʚʦʨʶʻʪʴʩʷ ʢʦʥʩʦʣʴʥʠʡ ʚʠʩʪʫʧ (ʜʠʚ. ʨʠʩ. 3, ʙ). ʎʝʡ 

ʧʦʨʽʚʥʷʥʦ ʪʦʥʢʠʡ ʢʦʥʩʦʣʴʥʠʡ ʚʠʩʪʫʧ (ʟʤʽʮʥʶʶʯʠʡ ʰʘʨ) ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʪʚʝʨʜʦʛʦ ʽ ʜʦʩʠʪʴ ʢʨʠʭʢʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʡʦʛʦ ʯʘʩʪʢʦʚʠʭ 

ʚʽʜʢʦʣʽʚ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʎʝ ʦʟʥʘʯʘʻ ʟʨʦʩʪʘʥʥʷ ʚʝʣʠʯʠʥʠ ʟʥʦʩʫ ʽ 

ʫʪʚʦʨʝʥʥʷ ʨʽʞʫʯʦʾ ʢʨʦʤʢʠ ʧʠʣʢʦʧʦʜʽʙʥʦʾ ʬʦʨʤʠ. 

ʋ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʰʫʚʘʥʥʷ ʥʠʞʥʴʦʛʦ ʰʘʨʫ ʣʝʟʘ 

a2b2 ʧʝʨʝʚʠʱʫʻ ʘʥʘʣʦʛʽʯʥʠʡ ʧʘʨʘʤʝʪʨ ʜʣʷ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ʣʝʟʘ b2c2, ʪʦ 

ʰʠʨʠʥʘ ʧʦʪʠʣʠʯʥʦʾ ʬʘʩʢʠ ʧʦʤʽʪʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ (ʜʠʚ. ʨʠʩ. 3, ʚ). ʎʝ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʩʪʽʡʢʽʩʪʴ ʭʦʜʫ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʧʦ ʛʣʠʙʠʥʽ ʽ ʩʧʨʠʷʻ 

ʟʨʦʩʪʘʥʥʶ ʪʷʛʦʚʦʛʦ ʦʧʦʨʫ.  

ɯʥʪʝʥʩʠʚʥʝ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʧʦʪʠʣʠʯʥʦʾ ʬʘʩʢʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʚʠʛʣʠʙʣʝʥʥʷ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʩʣʷ ʢʨʠʪʠʯʥʦʛʦ ʧʝʨʝʚʠʱʝʥʥʷ 

ʚʝʣʠʯʠʥʠ ʟʥʦʩʫ ʨʽʞʫʯʦʾ ʯʘʩʪʠʥʠ ʣʘʧʠ (ʪʦʙʪʦ ʰʠʨʠʥʠ ʟʤʽʮʥʝʥʦʛʦ ʰʘʨʫ). 

ʊʦʤʫ ʚʠʟʥʘʯʝʥʘ ʛʨʘʥʠʯʥʘ ʚʝʣʠʯʠʥʘ ʟʥʦʩʫ ʨʽʞʫʯʦʾ ʯʘʩʪʠʥʠ ʣʘʧʠ, ʧʽʩʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʷʢʦʾ ʥʘʩʪʘʻ ʚʽʜʤʦʚʘ (ʊʘʙʣʠʮʷ 1).  
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ʊʘʙʣʠʮʷ 1 

ʂʨʠʪʝʨʽʾ ʛʨʘʥʠʯʥʠʭ ʩʪʘʥʽʚ ʣʘʧ ʢʫʣʴʪʠʚʘʪʦʨʽʚ 

ʂʨʠʪʝʨʽʾ ʛʨʘʥʠʯʥʠʭ ʩʪʘʥʽʚ ɿʥʘʯʠʤʽʩʪʴ 

ʦʟʥʘʢʠ 

ʛʨʘʥʠʯʥʦʛʦ 

ʩʪʘʥʫ, % 

ɺʧʣʠʚ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʷʢʦʩʪʽ 

ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʤʘʰʠʥ ʰʠʬʨ ɿʦʚʥʽʰʥʽ ʧʨʠʟʥʘʢʠ 

ʇʉ 1 ɼʝʬʦʨʤʘʮʽʷ ʘʙʦ ʨʫʡʥʫʚʘʥʥʷ 5 
ɺʽʜʤʦʚʘ, ʧʦʚʥʘ ʚʪʨʘʪʘ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʇʉ2 

ʇʉɿ 

ɿʘʪʫʧʣʝʥʥʷ ʣʝʟʘ ʚʥʘʩʣʽʜʦʢ 

ʟʙʽʣʴʰʝʥʥʷ:  

- ʨʘʜʽʫʩʘ ʟʘʦʢʨʫʛʣʝʥʥʷ ʢʨʦʤʢʠ  

- ʢʫʪʘ ʟʘʛʦʩʪʨʝʥʥʷ 

15 

ʇʦʛʽʨʰʝʥʥʷ ʧʽʜʨʽʟʘʥʥʷ 

ʙʫʨ'ʷʥʽʚ ʽ ʧʽʜʚʠʱʝʥʥʷ ʪʷʛʦʚʦʛʦ 

ʦʧʦʨʫ 

ʇʉ4 

ʇʉ5 

ʋʪʚʦʨʝʥʥʷ ʧʦʪʠʣʠʯʥʦʾ ʬʘʩʢʠ:: 

- ʧʦ ʚʝʣʠʯʠʥʽ ʰʠʨʠʥʠ 

- ʧʦ ʢʫʪʫ ʥʘʭʠʣʫ ʜʦ ʜʥʘ 

ʙʦʨʦʟʥʠ 

3 
ɿʥʠʞʝʥʥʷ ʛʣʠʙʠʥʠ ʦʙʨʦʙʽʪʢʫ, 

ʧʽʜʚʠʱʝʥʥʷ ʪʷʛʦʚʦʛʦ ʦʧʦʨʫ 

ʇʉ6 ɿʥʦʩ ʥʦʩʢʘ ʧʦ ʜʦʚʞʠʥʽ 36 

ɿʥʠʞʝʥʥʷ ʛʣʠʙʠʥʠ ʦʙʨʦʙʢʠ, 

ʧʦʰʢʦʜʞʝʥʥʷ ʩʪʽʡʢʠ, 

ʟʙʽʣʴʰʝʥʥʷ ʪʷʛʦʚʦʛʦ ʦʧʦʨʫ, 

ʧʽʜʚʠʱʝʥʥʷ ʟʥʦʩʫ ʭʚʦʩʪʦʚʦʾ 

ʯʘʩʪʠʥʠ ʣʘʧʠ ʽ ʛʦʣʦʚʦʢ ʙʦʣʪʽʚ 

ʇʉ7 

ʇʉ8 

ɿʥʦʩ ʣʘʧʠ ʧʦ ʰʠʨʠʥ:̔ 

- ʟʘʭʚʘʪʫ ʢʨʠʣʘ 

- ʣʝʟʘ 

5 

25 

ɿʥʠʞʝʥʥʷ ʤʽʮʥʦʩʪʽ ʜʝʪʘʣʽ ʪʘ 

ʩʪʫʧʝʥʷ ʧʽʜʨʽʟʘʥʥʷ ʙʫʨ'ʷʥʽʚ 

ɿʥʠʞʝʥʥʷ ʤʽʮʥʦʩʪʽ ʜʝʪʘʣʽ. 

ʆʩʣʘʙʣʝʥʥʷ ʢʨʽʧʣʝʥʥʷ ʜʝʪʘʣʽ, 

ʧʨʠʩʢʦʨʝʥʠʡ ʟʥʦʩ ʥʦʩʢʘ 

ʇʉ9 ɿʥʦʩ ʣʘʧʠ ʧʦ ʪʦʚʱʠʥʽ 5 

ɿʥʠʞʝʥʥʷ ʤʽʮʥʦʩʪʽ ʜʝʪʘʣʽ. 

ʆʩʣʘʙʣʝʥʥʷ ʢʨʽʧʣʝʥʥʷ ʜʝʪʘʣʽ, 

ʧʨʠʩʢʦʨʝʥʠʡ ʟʥʦʩ ʥʦʩʢʘ. 

ʇʉ 10 ɿʥʦʩ ʛʦʣʦʚʦʢ ʢʨʽʧʠʣʴʥʠʭ ʙʦʣʪʽʚ 6 
ɺʽʜʤʦʚʘ ʯʝʨʝʟ ʜʝʬʦʨʤʘʮʽʶ, 

ʨʫʡʥʫʚʘʥʥʷ ʘʙʦ ʚʪʨʘʪʫ ʜʝʪʘʣʽ 

 

ɿʥʠʞʝʥʥʷ ʚʝʣʠʯʠʥʠ ʧʝʨʝʢʨʠʪʪʷ ʨʫʭʫ ʣʘʧ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʨʷʜʽʚ ʜʦ 

10...15 ʤʤ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʷʢʽʩʥʦʛʦ ʧʽʜʨʽʟʘʥʥʷ ʙʫʨ'ʷʥʽʚ, ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʥʘʩʪʘʥʥʷ ʾʭ ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ ʯʝʨʝʟ ʟʥʦʰʝʥʽʩʪʴ ʣʘʧ ʧʦ ʰʠʨʠʥʽ (ʪʘʙʣʠʮʷ 1). 

ɻʦʩʪʨʦʪʘ ʨʽʞʫʯʦʾ ʢʨʦʤʢʠ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʾʾ ʨʘʜʽʫʩʦʤ.  

ʇʨʠ ʥʦʨʤʘʣʴʥʦʤʫ ʽ ʟʙʽʣʴʰʝʥʦʤʫ ʝʬʝʢʪʽ ʩʘʤʦʟʘʪʦʯʫʚʘʥʥʷ ʚʽʥ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʪʦʚʱʠʥʠ ʟʤʽʮʥʝʥʦʛʦ ʰʘʨʫ ʽ ʜʦʨʽʚʥʶʻ ʧʦʣʦʚʠʥʽ ʡʦʛʦ ʪʦʚʱʠʥʠ. ʋ ʨʘʟʽ 

ʚʽʜʩʫʪʥʦʩʪʽ ʝʬʝʢʪʫ ʩʘʤʦʟʘʪʦʯʫʚʘʥʥʷ ʛʨʘʥʠʯʥʠʤ ʧʨʠʡʤʘʶʪʴ ʨʘʜʽʫʩ ʨʽʞʫʯʦʾ 

ʢʨʦʤʢʠ ʣʝʟʘ 0,5 ʤʤ. 

ʅʝʧʨʘʮʝʟʜʘʪʥʠʡ ʩʪʘʥ ʢʫʣʴʪʠʚʘʪʦʨʥʦʾ ʣʘʧʠ ʥʘʩʪʘʻ ʧʨʠ ʚʠʭʦʜʽ ʥʘʚʽʪʴ 

ʦʜʥʦʛʦ ʟ ʾʾ ʦʩʥʦʚʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʘ ʤʝʞʽ ʚʝʣʠʯʠʥ, 

ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʭ ʪʝʭʥʽʯʥʠʤʠ ʫʤʦʚʘʤʠ. ɼʦʤʽʥʫʶʯʠʤ ʬʘʢʪʦʨʦʤ (ʙʽʣʴʰʝ 60 

% ʚʠʧʘʜʢʽʚ) ʧʨʠ ʮʴʦʤʫ ʻ ʛʨʘʥʠʯʥʠʡ ʟʥʦʩ ʥʦʩʢʘ ʽ ʢʨʠʣ ʧʦ ʰʠʨʠʥʽ (ʨʠʩ. 1), ʘ 

ʥʘ ʚʩʽ ʽʥʰʽ ʤʦʞʣʠʚʽ ʚʽʜʤʦʚʠ ʧʨʠʧʘʜʘʻ ʙʣʠʟʴʢʦ 40 % (ʪʘʙʣʠʮʷ 1) . ʇʨʠ ʮʴʦʤʫ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 

 

 
121 

 

ʬʦʨʤʘ ʽ ʨʦʟʤʽʨʠ ʯʘʩʪʠʥʠ, ʱʦ ʟʘʣʠʰʠʣʘʩʷ, ʩʪʨʽʣʯʘʩʪʦʾ ʢʫʣʴʪʠʚʘʪʦʨʥʦʾ ʣʘʧʠ 

(ʙʝʟ ʨʽʞʫʯʦʾ ʯʘʩʪʠʥʠ), ʘ ʪʘʢʦʞ ʟʘʧʘʩ ʾʾ ʤʽʮʥʦʩʪʽ ʽ ʞʦʨʩʪʢʽʩʪʴ ʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʩʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʾʾ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ.  

ʅʘʚʝʜʝʥʠʡ ʚʠʱʝ ʘʥʘʣʽʟ ʨʦʙʦʪʠ ʽ ʟʥʦʩʫ ʩʪʨʽʣʯʘʩʪʠʭ ʣʘʧ ʢʫʣʴʪʠʚʘʪʦʨʽʚ 

ʧʦʢʘʟʫʻ, ʱʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʰʫʚʘʥʥʷ ʮʠʭ ʜʝʪʘʣʝʡ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʚ ʨʽʟʥʠʭ 

ʨʷʜʘʭ (ʧʝʨʰʠʡ ʘʙʦ ʜʨʫʛʠʡ ʨʷʜ, ʧʦ ʩʣʽʜʘʭ ʨʫʰʽʾʚ ʽ ʦʧʦʨʥʠʭ ʢʦʣʽʩ) ʟʥʘʯʥʦ 

ʨʽʟʥʠʪʴʩʷ. ʆʪʞʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʨʘʮʝʟʜʘʪʥʠʡ ʩʪʘʥ ʯʘʩʪʠʥʠ ʨʦʙʦʯʠʭ 

ʦʨʛʘʥʽʚ, ʥʝʦʙʭʽʜʥʦ ʟʫʧʠʥʠʪʠ ʝʢʩʧʣʫʘʪʘʮʽʶ ʜʣʷ ʟʘʤʽʥʠ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ, ʱʦ 

ʜʦʩʷʛʣʠ ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ. ʇʦʪʽʤ ʙʫʜʫʪʴ ʧʦʪʨʽʙʥʽ ʟʫʧʠʥʢʠ ʜʣʷ ʟʘʤʽʥʠ ʽʥʰʠʭ 

ʣʘʧ, ʱʦ ʜʦʩʷʛʣʠ ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ. ɼʦʚʛʦʚʽʯʥʽʩʪʴ ʢʫʣʴʪʠʚʘʪʦʨʘ ʧʨʠ ʮʴʦʤʫ 

ʟʥʠʞʫʻʪʴʩʷ, ʘ ʚʠʪʨʘʪʠ ʥʘ ʡʦʛʦ ʨʝʤʦʥʪ ʟʨʦʩʪʘʶʪʴ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʨʦʙʦʪʠ ʢʫʣʴʪʠʚʘʪʦʨʘ ʧʨʠʡʥʷʪʘ 

ʥʘʩʪʫʧʥʘ ʛʽʧʦʪʝʟʘ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʙʽʣʴʰʝʥʥʷ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʢʦʞʥʦʛʦ 

ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʾʭ ʚʝʣʠʯʠʥ ʜʦʟʚʦʣʷʣʦ 

ʜʦʩʷʛʘʪʠ ʾʭ ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ ʦʜʥʦʯʘʩʥʦ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʤʽʩʮʷ ʫʩʪʘʥʦʚʢʠ ʥʘ 

ʨʘʤʽ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʨʦʙʦʯʽ ʧʦʚʝʨʭʥʽ ʣʘʧ ʧʦʚʠʥʥʽ ʤʘʪʠ ʨʽʟʥʫ 

ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ, ʷʢʫ ʟʘʙʝʟʧʝʯʘʪʴ ʨʦʟʨʦʙʣʝʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ 

ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʟʤʽʮʥʝʥʥʷ. 

 

 

ʋɼʂ 621.926 

 

ɸʅɸʃɯɿ ʉʇʆʉʆɹɯɺ ɯ ʊɽʍʅɯʏʅʀʍ ɿɸʉʆɹɯɺ, ʑʆ 

ɿɸʉʊʆʉʆɺʋʖʊʔʉʗ ɼʃʗ ʇʆɼʈɯɹʅɽʅʅʗ ɺ ʉɯʃʔʉʔʂʆʄʋ 

ɻʆʉʇʆɼɸʈʉʊɺɯ 

 

ɯʣʴʯʝʥʢʦ ɸ.ɺ., ɹʦʯʢʦʚʩʴʢʠʡ ɺ.ɺ. 

ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʇʽʜ ʧʦʜʨʽʙʥʝʥʥʷʤ ʨʦʟʫʤʽʻʪʴʩʷ ʧʦʩʪʽʡʥʝ ʟʤʝʥʰʝʥʥʷ ʚʠʭʽʜʥʠʭ ʨʦʟʤʽʨʽʚ 

ʯʘʩʪʠʥʦʢ ʰʣʷʭʦʤ ʬʽʟʠʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʠʭ ʟʦʚʥʽʰʥʽʭ ʩʠʣ, ʱʦ ʧʝʨʝʚʝʨʰʫʶʪʴ 

ʟʘ ʚʝʣʠʯʠʥʦʶ ʩʠʣʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʟʯʝʧʣʝʥʥʷ ʮʠʭ ʯʘʩʪʠʥʦʢ.  

ɿʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʜʝʬʦʨʤʘʮʽʾ, ʱʦ ʚʠʢʣʠʢʘʻʪʴʩʷ ʚ ʯʘʩʪʮʽ 

ʧʦʜʨʽʙʥʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʽ ʩʧʦʩʦʙʫ ʚʧʣʠʚʫ ʥʘ ʥʝʾ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ 

ʧʦʜʨʽʙʥʶʚʘʣʴʥʠʭ ʤʘʰʠʥ, ʚʽʜʦʤʽ ʪʘʢʽ ʦʩʥʦʚʥʽ ʩʧʦʩʦʙʠ ʧʦʜʨʽʙʥʝʥʥʷ 

ʤʘʪʝʨʽʘʣʽʚ: ʫʜʘʨʦʤ, ʩʪʠʨʘʥʥʷʤ, ʩʢʦʣʶʚʘʥʥʷʤ, ʨʽʟʘʥʥʷʤ ʽ ʩʪʠʩʢʘʥʥʷʤ 

(ʨʠʩ. 1).  

ʉʧʦʩʽʙ ʧʦʜʨʽʙʥʝʥʥʷ ʚʠʙʠʨʘʻʪʴʩʷ, ʢʝʨʫʶʯʠʩʴ ʚ ʦʩʥʦʚʥʦʤʫ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʤʘʪʝʨʽʘʣʫ. 
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ʈʠʩ. 1. ʉʧʦʩʦʙʠ ʧʦʜʨʽʙʥʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ: ʘ ï ʚʽʣʴʥʠʤ ʫʜʘʨʦʤ; ʙ ï 

ʦʙʤʝʞʝʥʠʤ ʫʜʘʨʦʤ; ʚ ï ʩʪʠʨʘʥʥʷʤ; ʛ ï ʩʢʦʣʶʚʘʥʥʷʤ; ʜ ï ʨʽʟʘʥʥʷʤ; ʝ ï 

ʩʪʠʩʢʘʥʥʷʤ. 

 

ʅʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʩʝʨʝʜ ʩʧʦʩʦʙʽʚ ʧʨʦʮʝʩʫ ʧʦʜʨʽʙʥʝʥʥʷ ʥʘʙʫʚ 

ʫʜʘʨ. ʈʦʟʨʽʟʥʷʶʪʴ ʧʦʜʨʽʙʥʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʣʴʥʦʛʦ (ʨʠʩ. 1, ʘ) ʽ 

ʦʙʤʝʞʝʥʦʛʦ (ʨʠʩ. 1, ʙ) ʫʜʘʨʽʚ. ʇʽʜ ʯʘʩ ʚʽʣʴʥʦʛʦ ʫʜʘʨʫ ʧʦʜʨʽʙʥʝʥʥʷ ʯʘʩʪʠʥʢʠ 

ʤʘʪʝʨʽʘʣʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʽʪʢʥʝʥʥʷ ʾʾ ʟ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ 

ʤʦʣʦʪʢʦʚʦʾ ʜʨʦʙʘʨʢʠ ʘʙʦ ʽʥʰʠʤʠ ʪʽʣʘʤʠ ʚ ʧʦʣʴʦʪʽ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʜʘʥʦʛʦ 

ʧʨʦʮʝʩʫ ʧʦʜʨʽʙʥʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʰʚʠʜʢʽʩʪʶ ʟʽʪʢʥʝʥʥʷ ʯʘʩʪʠʥʦʢ ʤʘʪʝʨʽʘʣʫ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʨʫʭʘʻʪʴʩʷ ʨʫʡʥʦʚʘʥʝ ʪʽʣʦ ʘʙʦ ʨʦʙʦʯʠʡ ʦʨʛʘʥ ʜʨʦʙʘʨʢʠ. 

ʇʨʠ ʦʙʤʝʞʝʥʦʤʫ ʫʜʘʨʽ ʯʘʩʪʠʥʢʘ ʤʘʪʝʨʽʘʣʫ ʨʫʡʥʫʻʪʴʩʷ, ʧʦʪʨʘʧʣʷʶʯʠ ʤʽʞ 

ʜʚʦʤʘ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʜʨʦʙʘʨʢʠ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ 

ʧʦʜʨʽʙʥʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʪʽʣʘ, ʱʦ ʫʜʘʨʷʻ.  

ʇʨʠ ʩʪʠʨʘʥʥʽ (ʨʠʩ. 1, ʚ) ʤʘʪʝʨʽʘʣ ʨʫʡʥʫʻʪʴʩʷ ʧʽʜ ʜʽʻʶ ʩʠʣ ʩʪʠʩʥʝʥʥʷ ʽ 

ʪʘʥʛʝʥʮʽʘʣʴʥʠʭ ʩʠʣ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʠʭʦʜʠʪʴ ʧʦʨʦʰʢʦʧʦʜʽʙʥʠʡ ʧʨʦʜʫʢʪ. 

ʇʨʠ ʩʪʠʨʘʥʥʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʧʨʦʮʝʩʫ ʽ ʟʥʦʩ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ 

ʜʨʦʙʘʨʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʧʨʦʜʫʢʪʠ ʟʥʦʩʫ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʜʨʦʙʘʨʢʠ 

ʤʦʞʫʪʴ ʧʦʪʨʘʧʣʷʪʠ ʚ ʧʦʜʨʽʙʥʶʚʘʥʫ ʤʘʩʫ, ʱʦ ʥʝ ʻ ʙʘʞʘʥʠʤ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʚʝʜʝʥʥʷ ʧʨʦʮʝʩʫ. 

ʇʨʠ ʩʢʦʣʶʚʘʥʥʽ (ʨʠʩ. 1, ʛ) ʤʘʪʝʨʽʘʣ ʨʫʡʥʫʻʪʴʩʷ ʥʘ ʯʘʩʪʠʥʠ ʚ ʤʽʩʮʷʭ 

ʥʘʡʙʽʣʴʰʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʥʘʧʨʫʞʝʥʴ, ʱʦ ʚʠʢʣʠʢʘʶʪʴʩʷ ʢʣʠʥʦʧʦʜʽʙʥʠʤ 

ʨʦʟʢʦʣʶʶʯʠʤ ʦʨʛʘʥʦʤ ʜʨʦʙʘʨʢʠ. ʏʘʩʪʠʥʢʠ ʙʽʣʴʰ ʦʜʥʦʨʽʜʥʽ ʟʘ ʨʦʟʤʽʨʘʤʠ ʽ 

ʬʦʨʤʦʶ. ʎʝʡ ʩʧʦʩʽʙ ʜʦʟʚʦʣʷʻ ʨʝʛʫʣʶʚʘʪʠ ʨʦʟʤʽʨʠ ʦʜʝʨʞʫʚʘʥʠʭ ʯʘʩʪʠʥʦʢ.  

ʇʨʠ ʨʽʟʘʥʥʽ (ʨʠʩ. 1, ʜ) ʤʘʪʝʨʽʘʣ ʨʫʡʥʫʻʪʴʩʷ ʥʘ ʟʘʟʜʘʣʝʛʽʜʴ ʟʘʜʘʥʽ ʟʘ 

ʨʦʟʤʽʨʦʤ ʽ ʬʦʨʤʦʶ ʯʘʩʪʠʥʠ. ʇʨʦʮʝʩ ʧʦʚʥʽʩʪʶ ʢʝʨʦʚʘʥʠʡ.  

ʈʫʡʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʩʪʠʩʢʘʥʥʽ (ʨʠʩ. 1, ʝ) ʚʽʜʙʫʚʘʻʪʴʩʷ, ʢʦʣʠ 

ʚʥʫʪʨʽʰʥʽ ʥʘʧʨʫʞʝʥʥʷ ʚ ʥʴʦʤʫ ʧʝʨʝʚʠʱʫʶʪʴ ʤʝʞʫ ʤʽʮʥʦʩʪʽ ʧʨʠ ʩʪʠʩʢʘʥʥʽ.  

ʅʘ ʧʽʜʩʪʘʚʽ ʦʧʠʩʘʥʠʭ ʩʧʦʩʦʙʽʚ ʧʦʜʨʽʙʥʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʤʦʞʥʘ 

ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʧʦʜʨʽʙʥʶʚʘʣʴʥʽ ʤʘʰʠʥʠ, ʘ ʪʘʢʦʞ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʾ ʤʘʰʠʥʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʜʨʽʙʥʶʚʘʪʠ 
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ʣʫʰʧʠʥʥʷ ʢʨʫʧ'ʷʥʠʭ ʽ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʜʦ ʥʝʦʙʭʽʜʥʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ 

ʩʢʣʘʜʫ 

ɼʣʷ ʧʨʦʮʝʩʫ ʧʦʜʨʽʙʥʝʥʥʷ ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʽ ʧʦʜʨʽʙʥʶʚʘʣʴʥʽ ʤʘʰʠʥʠ, ʱʦ ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʟʘ 

ʢʦʥʩʪʨʫʢʮʽʻʶ ʽ ʪʠʧʦʤ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ: ʭʨʝʩʪʦʚʽ, ʰʪʠʬʪʦʚʽ, ʙʘʨʘʙʘʥʥʽ, 

ʪʘʨʽʣʯʘʩʪʽ, ʨʦʪʦʨʥʽ ʽ ʤʦʣʦʪʢʦʚʽ (ʨʠʩ. 2). 

 
ʈʠʩ. 2. ʉʭʝʤʠ ʧʦʜʨʽʙʥʶʚʘʣʴʥʠʭ ʤʘʰʠʥ: ʘ ï ʭʨʝʩʪʦʚʽ; ʙ ï h ʪʠʬʪʦʚʽ; ʚ ï 

ʙʘʨʘʙʘʥʥʽ; ʛ ï ʪʘʨʽʣʯʘʩʪʽ; ʜ ï ʨʦʪʦʨʥʽ; ʝ ï ʤʦʣʦʪʢʦʚʽ. 

 

ʍʨʝʩʪʦʚʽ ʜʨʦʙʘʨʢʠ (ʨʠʩ. 2, ʘ) ʫ ʩʚʦʾʡ ʢʦʥʩʪʨʫʢʮʽʾ ʤʘʶʪʴ ʙʠʣʘ, ʞʦʨʩʪʢʦ 

ʟʘʢʨʽʧʣʝʥʽ ʥʘ ʨʦʪʦʨʽ, ʦʢʨʫʞʥʘ ʰʚʠʜʢʽʩʪʴ ʙʠʣ ʤʦʞʝ ʜʦʩʷʛʘʪʠ ʜʦ 100 ʤ/ʩ. ɼʘʥʽ 

ʜʨʦʙʘʨʢʠ ʟʥʘʡʰʣʠ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʤ'ʷʢʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʋ ʰʪʠʬʪʦʚʠʭ ʜʨʦʙʘʨʢʘʭ (ʨʠʩ 2, ʙ) ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ 

ʻ ʜʚʘ ʮʠʣʽʥʜʨʠ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʰʪʠʬʪʠ, ʞʦʨʩʪʢʦ ʟʘʢʨʽʧʣʝʥʽ ʚ ʦʩʥʦʚʽ. ʇʨʦʮʝʩ 

ʧʦʜʨʽʙʥʝʥʥʷ ʚ ʜʘʥʠʭ ʜʨʦʙʘʨʢʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʦʙʝʨʪʘʥʥʷ ʜʚʦʭ 

ʮʠʣʽʥʜʨʽʚ ʟʽ ʰʪʠʬʪʘʤʠ, ʱʦ ʦʙʝʨʪʘʶʪʴʩʷ ʥʘʟʫʩʪʨʽʯ ʦʜʠʥ ʦʜʥʦʤʫ. ʐʚʠʜʢʽʩʪʴ 

ʨʫʭʫ ʰʪʠʬʪʽʚ ʤʦʞʝ ʜʦʩʷʛʘʪʠ ʜʦ 150 ʤ/ʩ ʽ ʚʠʱʝ.  

ɻʦʪʦʚʠʡ ʧʨʦʜʫʢʪ ʧʨʠ ʧʦʜʨʽʙʥʝʥʥʽ ʰʪʠʬʪʦʚʠʤʠ ʜʨʦʙʘʨʢʘʤʠ ʤʘʻ 

ʢʨʫʧʥʽʩʪʴ ʜʦ 5 ʤʤ. ɼʘʥʽ ʜʨʦʙʘʨʢʠ ʟʥʘʡʰʣʠ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ 

ʧʦʜʨʽʙʥʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʟʥʠʞʝʥʦʾ ʤʽʮʥʦʩʪʽ. 

ɹʘʨʘʙʘʥʥʽ ʜʨʦʙʘʨʢʠ (ʨʠʩ. 2, ʚ) ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʧʦʨʦʞʥʠʩʪʠʡ 

ʙʘʨʘʙʘʥ, ʱʦ ʤʘʻ ʪʦʨʮʝʚʽ ʢʨʠʰʢʠ ʟ ʧʦʨʦʞʥʠʩʪʠʤʠ ʮʘʧʬʘʤʠ, ʚʩʪʘʥʦʚʣʝʥʠʤʠ 

ʚ ʧʽʜʰʠʧʥʠʢʘʭ. ɼʨʦʙʠʣʴʥʘ ʢʘʤʝʨʘ ʟʘʧʦʚʥʝʥʘ ʧʦʜʨʽʙʥʶʶʯʠʤʠ ʪʽʣʘʤʠ ʥʘ 25 

ï 40% ʽ ʧʦʜʨʽʙʥʶʚʘʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. ʋ ʜʨʦʙʠʣʴʥʽʡ ʢʘʤʝʨʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʽʜʮʝʥʪʨʦʚʦʾ ʩʠʣʠ ʽʥʝʨʮʽʾ ʧʦʜʨʽʙʥʶʚʘʥʠʡ ʤʘʪʝʨʽʘʣ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʜʦ ʩʪʽʥʦʢ 

ʙʘʨʘʙʘʥʘ ʜʨʦʙʘʨʢʠ, ʜʝ ʩʪʠʢʘʻʪʴʩʷ ʚ ʟʦʥʽ ʟ ʧʦʜʨʽʙʥʶʚʘʣʴʥʠʤʠ ʪʽʣʘʤʠ. ɼʘʥʽ 

ʜʨʦʙʘʨʢʠ ʟʥʘʡʰʣʠ ʩʚʦʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʦʩʥʦʚʥʦʤʫ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ 

ʤʘʣʦʤʽʮʥʠʭ ʧʨʦʜʫʢʪʽʚ.  ʅʝʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʘʨʘʙʘʥʥʠʭ ʜʨʦʙʘʨʦʢ 
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ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʣʫʟʛʠ ʢʨʫʧ'ʷʥʠʭ ʽ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʧʦʚ'ʷʟʘʥʘ ʟ ʪʠʤ, ʱʦ ʜʘʥʽ 

ʜʨʦʙʘʨʢʠ ʻ ʧʝʨʽʦʜʠʯʥʦʾ ʜʽʾ ʽ ʤʘʶʪʴ ʚʝʣʠʢʽ ʛʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ. 

ʋ ʪʘʨʽʣʯʘʩʪʠʭ ʜʨʦʙʘʨʢʘʭ (ʨʠʩ. 2, ʛ) ʧʦʜʨʽʙʥʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʫʜʘʨʫ ʤʘʩʠ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʨʦʟʛʘʥʷʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙʝʨʪʘʥʥʷ 

ʜʠʩʢʘ (ʪʘʨʽʣʢʠ) ʦʙ ʜʝʢʫ. ɼʘʥʽ ʥʘʡʙʽʣʴʰ ʟʘʩʪʦʩʦʚʥʽ ʧʨʠ ʧʦʜʨʽʙʥʝʥʥʽ ʪʘʢʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʷʢ ʛʣʠʥʘ, ʚʘʧʥʷʢ ʪʘ ʽʥ. ʊʘʨʽʣʯʘʩʪʽ ʜʨʦʙʘʨʢʠ ʤʘʣʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʯʝʨʝʟ ʾʭ ʥʝʜʦʩʪʘʪʥʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ 

ʧʦʜʨʽʙʥʝʥʥʷ. 

ʋ ʨʦʪʦʨʥʽʡ ʜʨʦʙʘʨʮʽ (ʨʠʩ. 2 ʜ) ʨʫʡʥʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʫʜʘʨʥʦʛʦ ʚʧʣʠʚʫ ʙʠʣ ʧʦ ʤʘʪʝʨʽʘʣʫ, ʘ ʪʘʢʦʞ ʟʽʪʢʥʝʥʴ ʯʘʩʪʠʥʦʢ 

ʧʦʜʨʽʙʥʶʚʘʥʦʾ ʤʘʩʠ ʤʽʞ ʩʦʙʦʶ. ɼʣʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ 

ʧʦʜʨʽʙʥʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʦʢʨʫʞʥʘ ʰʚʠʜʢʽʩʪʴ ʨʦʪʦʨʘ ʤʦʞʝ ʜʦʩʷʛʘʪʠ ʜʦ 80 

ʤ/ʩ. ɼʘʥʽ ʜʨʦʙʘʨʢʠ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʙʫʜʽʚʝʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. 

ʋ ʤʦʣʦʪʢʦʚʠʭ ʜʨʦʙʘʨʢʘʭ (ʨʠʩ. 2, ʝ) ʧʨʦʮʝʩ ʧʦʜʨʽʙʥʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʟʘ ʨʘʭʫʥʦʢ ʚʧʣʠʚʫ ʥʘ ʧʦʜʨʽʙʥʶʚʘʥʠʡ ʤʘʪʝʨʽʘʣ ʰʘʨʥʽʨʥʦ-ʧʽʜʚʽʰʝʥʠʤʠ ʥʘ 

ʨʦʪʦʨʽ ʤʦʣʦʪʢʘʤʠ. ʄʦʣʦʪʢʦʚʽ ʜʨʦʙʘʨʢʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʜʦʩʠʪʴ ʚʠʩʦʢʠʤ 

ʩʪʫʧʝʥʝʤ ʧʦʜʨʽʙʥʝʥʥʷ. ʇʝʨʝʚʘʛʘʤʠ ʤʦʣʦʪʢʦʚʠʭ ʜʨʦʙʘʨʦʢ ʻ ʰʚʠʜʢʝ 

ʚʠʣʫʯʝʥʥʷ ʧʦʜʨʽʙʥʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʜʨʦʙʠʣʴʥʦʾ ʢʘʤʝʨʠ, ʤʦʞʣʠʚʽʩʪʴ 

ʨʝʛʫʣʶʚʘʪʠ ʩʪʫʧʽʥʴ ʧʦʜʨʽʙʥʝʥʥʷ, ʣʝʛʢʘ ʟʘʤʽʥʘ ʟʥʦʰʝʥʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ, 

ʤʝʭʘʥʽʟʦʚʘʥʝ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʦʜʨʽʙʥʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʂʨʽʤ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʚʠʜʽʚ ʧʦʜʨʽʙʥʶʚʘʣʴʥʠʭ ʤʘʰʠʥ, ʫ ʩʽʣʴʩʴʢʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʞʦʨʥʦʚʽ ʤʣʠʥʠ ʪʘ ʚʘʣʴʮʴʦʚʽ 

ʚʝʨʩʪʘʪʠ. 

ɾʦʨʥʦʚʽ ʤʣʠʥʠ, ʚ ʦʩʥʦʚʥʦʤʫ ʧʨʘʮʶʶʪʴ ʟʘ ʧʨʠʥʮʠʧʦʤ ʩʪʠʨʘʥʥʷ. ɼʘʥʽ 

ʤʣʠʥʠ ʟʥʘʡʰʣʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʦʩʥʦʚʥʦʤʫ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʟʝʨʥʦʚʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʚ ʙʦʨʦʰʥʦ ʘʙʦ ʜʝʨʪʴ. ʈʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʞʦʨʥʦʚʠʭ ʤʣʠʥʽʚ ʻ ʜʚʘ 

ʧʣʦʩʢʠʭ ʜʠʩʢʘ (ʞʦʨʥʘ), ʷʢʽ ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʤʘʪʝʨʽʘʣʽʚ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. ʈʦʙʦʯʘ 

ʧʦʚʝʨʭʥʷ ʞʦʨʝʥ ʷʚʣʷʻ ʩʦʙʦʶ ʙʦʨʦʟʝʥʢʠ, ʱʦ ʚʽʜʭʦʜʷʪʴ ʚʽʜ ʮʝʥʪʨʫ ʜʠʩʢʘ ʜʦ 

ʡʦʛʦ ʧʝʨʠʬʝʨʽʾ. ɼʘʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʞʦʨʝʥ ʩʧʨʠʷʻ ʥʘʡʙʽʣʴʰ ʰʚʠʜʢʦʤʫ ʚʠʭʦʜʫ 

ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʙʦʨʦʟʝʥʢʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʭʦʣʦʜʞʝʥʥʷ 

ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʞʦʨʝʥ. ʊʘʢʦʞ ʙʦʨʦʟʝʥʢʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʯʘʩʪʢʦʚʦ ʚ 

ʧʦʜʨʽʙʥʝʥʥʽ ʤʘʪʝʨʽʘʣʫ ʰʣʷʭʦʤ ʡʦʛʦ ʩʢʦʣʶʚʘʥʥʷ ʦʙ ʾʭ ʛʦʩʪʨʽ ʢʨʦʤʢʠ. 

ʇʨʠ ʧʦʜʨʽʙʥʝʥʥʽ ʣʫʟʛʠ ʥʘ ʞʦʨʥʦʚʠʭ ʤʣʠʥʘʭ ʟʥʠʞʫʻʪʴʩʷ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʜʦʩʠʪʴ ʚʠʩʦʢʘ ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʧʨʦʮʝʩʫ ʧʦʜʨʽʙʥʝʥʥʷ.  

ɺʘʣʴʮʴʦʚʠʤʠ ʚʝʨʩʪʘʪʘʤʠ ʥʘʟʠʚʘʻʪʴʩʷ ʛʨʫʧʘ ʧʦʜʨʽʙʥʶʚʘʣʴʥʠʭ ʤʘʰʠʥ, 

ʚ ʷʢʠʭ ʩʪʠʢʘʶʪʴʩʷ ʦʜʥʘ ʟ ʦʜʥʦʶ ʨʫʭʦʤʽ ʽ ʥʝʨʫʭʦʤʽ ʧʦʚʝʨʭʥʽ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ, 

ʫʪʚʦʨʶʶʯʠ ʞʦʨʩʪʢʠʡ ʢʦʥʪʘʢʪ ʯʝʨʝʟ ʧʦʜʨʽʙʥʶʚʘʥʠʡ ʤʘʪʝʨʽʘʣ. ɺʘʣʴʮʴʦʚʽ 

ʚʝʨʩʪʘʪʠ ʦʪʨʠʤʘʣʠ ʥʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʥʷ ʚ ʙʦʨʦʰʥʦʤʝʣʴʥʦʤʫ, ʘ ʪʘʢʦʞ 

ʢʦʤʙʽʢʦʨʤʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ. 

ɺʘʣʴʮʴʦʚʽ ʚʝʨʩʪʘʪʠ ʤʘʣʦ ʧʨʠʜʘʪʥʽ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʣʫʟʛʠ, ʦʩʢʽʣʴʢʠ 

ʚʦʥʠ ʪʽʣʴʢʠ ʩʪʠʩʢʘʶʪʴ ʾʾ, ʘ ʥʝ ʧʦʜʨʽʙʥʶʶʪʴ. 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 
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ʄʘʰʠʥʠ ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʣʫʟʛʠ ʢʨʫʧ'ʷʥʠʭ ʽ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʧʦʚʠʥʥʽ 

ʚʽʜʧʦʚʽʜʘʪʠ ʪʘʢʠʤ ʦʩʥʦʚʥʠʤ ʚʠʤʦʛʘʤ:  

- ʤʦʞʣʠʚʽʩʪʴ ʨʝʛʫʣʶʚʘʪʠ ʩʪʫʧʽʥʴ ʧʦʜʨʽʙʥʝʥʥʷ ʜʣʷ ʚʩʽʭ ʚʠʜʽʚ ʣʫʟʛʠ.  

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʫʟʛʠ ʚ ʷʢʦʩʪʽ ʢʦʨʤʦʚʦʾ ʜʦʙʘʚʢʠ ʩʝʨʝʜʥʽʡ 

ʨʦʟʤʽʨ ʯʘʩʪʠʥʦʢ (ʤʦʜʫʣʴ ʧʦʤʝʣʫ) ʜʣʷ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʜʦ 3 ʤʤ, ʩʚʠʥʝʡ ʽ ʧʪʘʭʽʚ ï ʜʦ 1 ʤʤ;  

- ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʚʠʜʢʦʛʦ ʧʝʨʝʥʘʣʘʛʦʜʞʝʥʥʷ ʟ ʦʜʥʦʛʦ ʚʠʜʫ ʣʫʟʛʠ ʥʘ 

ʽʥʰʠʡ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʢʣʘʜʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ; 

- ʚʠʩʦʢʘ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʽ ʨʝʤʦʥʪʦʧʨʠʜʘʪʥʽʩʪʴ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ; 

- ʧʦʨʽʚʥʷʥʦ ʤʘʣʘ ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʧʨʠ ʧʦʜʨʽʙʥʝʥʥʽ ʣʫʟʛʠ; 

- ʤʦʞʣʠʚʽʩʪʴ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʜʘʯʽ ʧʦʜʨʽʙʥʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦ 

ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʜʨʦʙʘʨʢʠ; 

- ʫ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʤʘʰʠʥʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʨʦʩʪʦʶ ʚ 

ʧʨʠʩʪʨʦʾ, ʤʘʪʠ ʚʠʩʦʢʫ ʥʘʜʽʡʥʽʩʪʴ ʫ ʨʦʙʦʪʽ, ʙʫʪʠ ʟʨʫʯʥʦʶ ʜʣʷ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ.  

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʧʦʜʨʽʙʥʶʚʘʣʴʥʠʭ ʤʘʰʠʥ ʧʦʢʘʟʫʻ, 

ʱʦ ʤʦʣʦʪʢʦʚʽ ʜʨʦʙʘʨʢʠ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ, ʱʦ 

ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʜʦ ʧʦʜʨʽʙʥʝʥʥʷ ʣʫʟʛʠ ʢʨʫʧ'ʷʥʠʭ ʽ ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ. ʆʜʥʘʢ 

ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʘʤ ʧʨʦʮʝʩ ʧʦʜʨʽʙʥʝʥʥʷ ʤʦʣʦʪʢʦʚʠʤʠ ʜʨʦʙʘʨʢʘʤʠ 

ʣʫʰʧʠʥʥʷ ʜʦʪʝʧʝʨ ʤʘʣʦ ʚʠʚʯʝʥʠʡ, ʪʦʤʫ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʧʨʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʷʢ ʩʘʤʦʛʦ ʧʨʦʮʝʩʫ ʧʦʜʨʽʙʥʝʥʥʷ, ʪʘʢ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʨʝʞʠʤʥʠʭ, ʘ ʪʘʢʦʞ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʨʦʙʘʨʢʠ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʇʈʆʎɽʉɯɺ ʌʆʊʆʉɽʇɸʈɸʎɯɰ ɿɽʈʅɸ 

 

ʉʪʝʧʘʥʝʥʢʦ ʉ.ʇ., ʐʚʠʜʷ ɺ.ʆ. 

ɯʥʩʪʠʪʫʪ ʤʝʭʘʥʽʢʠ ʪʘ ʘʚʪʦʤʘʪʠʢʠ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʘʛʨʘʨʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ 

 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʥʷ ʚʠʤʦʛ ʜʦ ʷʢʦʩʪʽ ʟʝʨʥʘ ʪʘ ʧʨʦʜʫʢʪʽʚ 

ʡʦʛʦ ʧʝʨʝʨʦʙʢʠ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʝʧʘʨʘʮʽʾ [1, 2]. ʊʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʦʯʠʱʝʥʥʷ 

ʥʝ ʟʘʚʞʜʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʘʪʥʻ ʚʠʜʘʣʝʥʥʷ ʚʘʞʢʦʚʽʜʦʢʨʝʤʣʶʚʘʥʠʭ 

ʜʦʤʽʰʦʢ, ʪʘʢʠʭ ʷʢ ʥʘʩʽʥʥʷ ʙʫʨôʷʥʽʚ ʪʘ ʧʦʰʢʦʜʞʝʥʽ ʟʝʨʥʠʥʠ. ʊʦʤʫ ʥʘ ʨʠʥʢʫ 

ʋʢʨʘʾʥʠ ʚʩʝ ʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʬʦʪʦʩʝʧʘʨʘʪʦʨʠ, ʱʦ ʧʨʘʮʶʶʪʴ 

ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʦʧʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ [3, 4]. ɰʭ 

ʧʝʨʝʚʘʛʘʤʠ ʻ ʚʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʽʜʙʦʨʫ (ʧʦʥʘʜ 99,0%), ʟʜʘʪʥʽʩʪʴ ʚʠʜʽʣʷʪʠ 

ʤʘʣʽ ʜʦʤʽʰʢʠ ʪʘ ʧʨʘʮʶʚʘʪʠ ʟ ʨʽʟʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʱʦ ʨʦʙʠʪʴ ʾʭ 

ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʛʘʣʫʟʽ ʧʽʩʣʷʟʙʠʨʘʣʴʥʦʾ ʦʙʨʦʙʢʠ ʟʝʨʥʘ. 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁVȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 

 

 
126 

 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʯʠʱʝʥʥʷ ʟʝʨʥʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʬʦʪʦʩʝʧʘʨʘʮʽʾ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʷʢʽ 

ʦʧʠʩʫʶʪʴ ʚʟʘʻʤʦʜʽʶ ʩʚʽʪʣʘ ʟ ʧʦʚʝʨʭʥʝʶ ʟʝʨʥʠʥ, ʘ ʪʘʢʦʞ ʧʝʨʝʚʽʨʢʘ ʪʦʯʥʦʩʪʽ 

ʮʠʭ ʤʦʜʝʣʝʡ ʥʘ ʨʦʟʨʦʙʣʝʥʽʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʫʩʪʘʥʦʚʮʽ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʜʘʥʦʾ ʤʝʪʠ: ʦʪʨʠʤʘʥʦ ʬʦʨʤʫʣʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʜʘʣʝʥʥʷ 

ʥʝʢʦʥʜʠʮʽʡʥʦʛʦ ʟʝʨʥʘ; ʨʦʟʨʦʙʣʝʥʘ ʤʦʜʝʣʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʩʝʧʘʨʘʮʽʾ; ʧʝʨʝʚʽʨʝʥʦ ʧʨʘʚʠʣʴʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. 

ɺ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʚʟʘʻʤʦʜʽʾ ʩʚʽʪʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟ ʧʦʚʝʨʭʥʝʶ 

ʟʝʨʥʘ ʪʘ ʧʥʝʚʤʦʝʢʩʪʨʘʢʮʽʾ ʥʝʢʦʥʜʠʮʽʡʥʠʭ ʯʘʩʪʠʥʦʢ. ʌʦʪʦʩʝʧʘʨʘʪʦʨ 

ʬʫʥʢʮʽʦʥʫʻ ʟʘ ʧʨʠʥʮʠʧʦʤ: ʟʝʨʥʦ ʧʦʜʘʻʪʴʩʷ ʚ ʟʦʥʫ ʩʢʘʥʫʚʘʥʥʷ, ʜʝ ʢʦʞʥʘ 

ʟʝʨʥʠʥʘ ʦʩʚʽʪʣʶʻʪʴʩʷ ʜʞʝʨʝʣʘʤʠ ʩʚʽʪʣʘ, ʚʽʜʙʠʪʠʡ ʩʠʛʥʘʣ ʘʥʘʣʽʟʫʻʪʴʩʷ 

ʩʝʥʩʦʨʘʤʠ, ʧʽʩʣʷ ʯʦʛʦ ʬʦʨʤʫʻʪʴʩʷ ʨʽʰʝʥʥʷ ʱʦʜʦ ʧʨʠʜʘʪʥʦʩʪʽ ʟʝʨʥʠʥʠ. ʋ 

ʚʠʧʘʜʢʫ ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʫ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ ʢʣʘʧʘʥ ʘʢʪʠʚʫʻ 

ʧʥʝʚʤʦʩʪʨʫʤʽʥʴ, ʷʢʠʡ ʚʠʜʘʣʷʻ ʥʝʙʘʞʘʥʫ ʯʘʩʪʠʥʢʫ ʚ ʦʢʨʝʤʫ ʬʨʘʢʮʽʶ. ɼʣʷ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʚʠʢʦʨʠʩʪʘʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫ 

ʫʩʪʘʥʦʚʢʫ ʽʟ ʤʦʞʣʠʚʽʩʪʶ ʨʝʛʫʣʶʚʘʥʥʷ ʩʚʽʪʣʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʪʠʩʢʫ 

ʧʦʚʽʪʨʷʥʦʛʦ ʩʪʨʫʤʝʥʷ. 

ʁʤʦʚʽʨʥʽʩʪʴ ʚʠʣʫʯʝʥʥʷ ʦʢʨʝʤʦʾ ʥʝʢʦʥʜʠʮʽʡʥʦʾ ʟʝʨʥʠʥʠ ʤʦʞʥʘ 

ʦʧʠʩʘʪʠ ʟʘʣʝʞʥʽʩʪʶ: 

ὖ ρ Ὡ ϽϽ 

ʜʝ ὖ ï ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʣʫʯʝʥʥʷ; Ὧ ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʪʨʘʩʪʥʦʩʪʽ ʦʧʪʠʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ; Ὅ ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʚʽʪʣʦʚʦʛʦ ʧʦʪʦʢʫ; † ï ʯʘʩ ʝʢʩʧʦʟʠʮʽʾ. 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʩʝʧʘʨʘʮʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟʦʤ: 

Ὁ
ὔ

ὔ
ρππϷ 

ʜʝ Ὁ ï ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʝʧʘʨʘʮʽʾ; ὔ  ï ʢʽʣʴʢʽʩʪʴ ʚʠʣʫʯʝʥʠʭ ʜʦʤʽʰʦʢ; ὔ  ï 

ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʦʤʽʰʦʢ ʫ ʚʠʭʽʜʥʦʤʫ ʤʘʪʝʨʽʘʣʽ. 

ʆʢʨʝʤʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʤʦʜʝʣʶʚʘʥʥʶ ʦʧʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʟʝʨʥʘ. ɼʣʷ ʙʽʣʴʰ ʪʦʯʥʦʛʦ ʦʧʠʩʫ ʧʨʦʮʝʩʫ ʚʠʢʦʨʠʩʪʘʥʦ ʟʘʣʝʞʥʦʩʪʽ, ʱʦ 

ʚʨʘʭʦʚʫʶʪʴ ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʙʠʪʪʷ ʪʘ ʢʦʝʬʽʮʽʻʥʪ ʟʘʣʦʤʣʝʥʥʷ ʧʦʚʝʨʭʥʽ ʟʝʨʥʠʥ. 

ʋʟʘʛʘʣʴʥʝʥʝ ʨʽʚʥʷʥʥʷ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʦʛʦ ʩʠʛʥʘʣʫ ʤʘʻ ʚʠʛʣʷʜ: 

Ὅ ὍὙÃÏÓ‌ 

ʜʝ Ὅ ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʙʠʪʦʛʦ ʩʠʛʥʘʣʫ; Ὅ ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʘʜʘʶʯʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ; Ὑ ï ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʙʠʪʪʷ; ‌ ï ʢʫʪ ʧʘʜʽʥʥʷ ʩʚʽʪʣʦʚʦʛʦ 

ʧʨʦʤʝʥʷ. 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 
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ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʦʮʽʥʢʠ ʽʥʪʝʛʨʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʙʫʣʦ 

ʨʦʟʨʦʙʣʝʥʦ ʧʦʢʘʟʥʠʢ ʂʪʝʭ, ʱʦ ʚʨʘʭʦʚʫʻ ʥʝ ʣʠʰʝ ʚʽʜʩʦʪʦʢ ʚʠʣʫʯʝʥʠʭ 

ʜʦʤʽʰʦʢ, ʘ ʡ ʨʽʚʝʥʴ ʟʙʝʨʝʞʝʥʥʷ ʢʦʥʜʠʮʽʡʥʦʛʦ ʟʝʨʥʘ: 

ὑ
ὔ

ὔ
Ͻ
ὔ

ὔȢ
 

ʜʝ ὔ  ï ʢʽʣʴʢʽʩʪʴ ʚʠʣʫʯʝʥʠʭ ʜʦʤʽʰʦʢ; ὔ  ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʦʤʽʰʦʢ; ὔ  

ï ʢʽʣʴʢʽʩʪʴ ʟʙʝʨʝʞʝʥʦʛʦ ʢʦʥʜʠʮʽʡʥʦʛʦ ʟʝʨʥʘ; ὔȢ  ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʢʦʥʜʠʮʽʡʥʠʭ ʟʝʨʥʠʥ ʫ ʚʠʭʽʜʥʦʤʫ ʤʘʪʝʨʽʘʣʽ. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʚʝʣʠ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ 

ʬʦʪʦʩʝʧʘʨʘʪʦʨʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʤʧʣʝʢʩʫ ʧʘʨʘʤʝʪʨʽʚ: ʩʧʝʢʪʨʘʣʴʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʞʝʨʝʣʘ ʩʚʽʪʣʘ, ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʩʪʨʽʯʢʠ ʧʦʜʘʯʽ, 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʝʥʩʦʨʽʚ ʪʘ ʯʫʪʣʠʚʦʩʪʽ ʦʧʪʠʯʥʦʾ ʩʠʩʪʝʤʠ. ʅʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ 

ʥʘ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʤʘʻ ʧʦʻʜʥʘʥʥʷ ʩʧʝʢʪʨʘ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʽʟ 

ʚʽʜʙʠʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʢʦʥʢʨʝʪʥʦʾ ʟʝʨʥʦʚʦʾ ʢʫʣʴʪʫʨʠ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ 

ʧʰʝʥʠʮʽ ʦʧʪʠʤʘʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʣʝʥʦʛʦ ʪʘ ʯʝʨʚʦʥʦʛʦ ʜʽʘʧʘʟʦʥʽʚ, 

ʪʦʜʽ ʷʢ ʜʣʷ ʢʫʢʫʨʫʜʟʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʚʠʷʚʣʷʻʪʴʩʷ ʽʥʬʨʘʯʝʨʚʦʥʝ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

ʇʨʘʢʪʠʯʥʘ ʟʥʘʯʫʱʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʤʦʞʣʠʚʦʩʪʽ ʩʪʚʦʨʝʥʥʷ 

ʘʜʘʧʪʠʚʥʠʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʬʦʪʦʩʝʧʘʨʘʪʦʨʘʤʠ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦ 

ʧʽʜʙʠʨʘʪʠʤʫʪʴ ʧʘʨʘʤʝʪʨʠ ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʧʥʝʚʤʦʚʠʜʘʣʝʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ 

ʢʫʣʴʪʫʨʠ ʪʘ ʾʾ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʟʥʠʟʠʪʠ 

ʝʥʝʨʛʦʚʠʪʨʘʪʠ, ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʢʦʚʠʭ ʚʽʜʙʦʨʽʚ ʽ ʧʽʜʚʠʱʠʪʠ 

ʟʘʛʘʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ʆʪʨʠʤʘʥʽ ʘʥʘʣʽʪʠʯʥʽ ʤʦʜʝʣʽ ʜʦʟʚʦʣʠʣʠ ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʩʚʽʪʣʘ ʪʘ ʯʘʩʫ ʝʢʩʧʦʟʠʮʽʾ ʥʘ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʣʫʯʝʥʥʷ ʜʝʬʝʢʪʥʠʭ ʟʝʨʥʠʥ. 

ɿʙʽʣʴʰʝʥʥʷ ʦʩʚʽʪʣʝʥʦʩʪʽ ʧʽʜʚʠʱʫʻ ʢʦʥʪʨʘʩʪʥʽʩʪʴ ʟʦʙʨʘʞʝʥʥʷ, ʱʦ ʩʧʨʠʷʻ 

ʙʽʣʴʰ ʪʦʯʥʽʡ ʢʣʘʩʠʬʽʢʘʮʽʾ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʠʣʠ 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʪʝʦʨʝʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ: ʚʽʜʭʠʣʝʥʥʷ ʤʽʞ ʤʦʜʝʣʣʶ ʪʘ 

ʨʝʘʣʴʥʠʤʠ ʜʘʥʠʤʠ ʥʝ ʧʝʨʝʚʠʱʫʻ 5%. ʅʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʷʛʥʫʪʽ ʧʨʠ 

ʧʦʻʜʥʘʥʥʽ ʚʠʩʦʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʦʩʚʽʪʣʝʥʥʷ ʟ ʦʧʪʠʤʘʣʴʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʧʥʝʚʤʦʩʪʨʫʤʝʥʷ. 

ɼʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʬʦʪʦʩʝʧʘʨʘʪʦʨʽʚ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʩʣʽʜ 

ʨʝʢʦʤʝʥʜʫʚʘʪʠ: ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʘʛʘʪʦʩʧʝʢʪʨʘʣʴʥʽ ʜʞʝʨʝʣʘ ʦʩʚʽʪʣʝʥʥʷ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʪʨʘʩʪʥʦʩʪʽ; ʦʧʪʠʤʽʟʫʚʘʪʠ ʪʠʩʢ ʽ ʥʘʧʨʷʤʦʢ ʧʥʝʚʤʦʩʪʨʫʤʝʥʷ 

ʟʘʣʝʞʥʦ ʚʽʜ ʢʫʣʴʪʫʨʠ; ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʘʣʛʦʨʠʪʤʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ 

ʘʜʘʧʪʠʚʥʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʘʥʘʣʽʟʫ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʜʦʮʽʣʴʥʦ ʩʧʨʷʤʫʚʘʪʠ ʥʘ ʽʥʪʝʛʨʘʮʽʶ ʬʦʪʦʩʝʧʘʨʘʪʦʨʽʚ ʽʟ ʩʠʩʪʝʤʘʤʠ 

ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ. ɼʦʜʘʪʢʦʚʦ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʬʦʪʦʩʝʧʘʨʘʮʽʷ ʻ ʥʝ ʣʠʰʝ 
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ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ, ʘ ʡ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʫ ʩʠʩʪʝʤʽ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʭʘʨʯʦʚʦʾ ʙʝʟʧʝʢʠ. ɺʠʜʘʣʝʥʥʷ ʥʝʢʦʥʜʠʮʽʡʥʠʭ ʟʝʨʥʠʥ ʪʘ ʩʪʦʨʦʥʥʽʭ ʜʦʤʽʰʦʢ 

ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ ʢʽʥʮʝʚʦʾ ʧʨʦʜʫʢʮʽʾ, ʟʤʝʥʰʫʻ ʨʠʟʠʢʠ ʧʦʪʨʘʧʣʷʥʥʷ 

ʪʦʢʩʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʟʘʙʨʫʜʥʝʥʴ. ʋ ʧʦʻʜʥʘʥʥʽ ʟ 

ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ ʧʽʩʣʷʟʙʠʨʘʣʴʥʦʾ ʦʙʨʦʙʢʠ (ʩʫʰʽʥʥʷ, ʦʯʠʱʝʥʥʷ, 

ʢʘʣʽʙʨʫʚʘʥʥʷ) ʬʦʪʦʩʝʧʘʨʘʮʽʷ ʬʦʨʤʫʻ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʮʠʢʣʫ. 

ɺʠʩʥʦʚʢʠ. ɼʦʚʝʜʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʦʪʦʩʝʧʘʨʘʪʦʨʽʚ ʜʣʷ 

ʚʠʜʘʣʝʥʥʷ ʚʘʞʢʦʚʽʜʦʢʨʝʤʣʶʚʘʥʠʭ ʜʦʤʽʰʦʢ ʽʟ ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʘʥʘʣʽʪʠʯʥʽ ʚʠʨʘʟʠ ʜʣʷ ʦʧʠʩʫ ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʣʫʯʝʥʥʷ ʟʝʨʥʠʥ 

ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ, ʷʢʽ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʪʦʯʥʽʩʪʴ ʩʝʧʘʨʘʮʽʾ ʤʘʶʪʴ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʚʽʪʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʘ ʧʘʨʘʤʝʪʨʠ ʧʥʝʚʤʦʩʪʨʫʤʝʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʬʦʪʦʩʝʧʘʨʘʮʽʷ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʨʦʟʚʠʪʢʫ 

ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ. ɰʾ ʧʦʜʘʣʴʰʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʦʞʣʠʚʝ ʟʘ 

ʨʘʭʫʥʦʢ ʽʥʪʝʛʨʘʮʽʾ ʟ ʪʝʭʥʦʣʦʛʽʷʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ 

ʪʘ ʨʦʙʦʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʛʣʠʙʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʚʽʜʢʨʠʚʘʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʧʨʠʭʦʚʘʥʠʭ ʜʝʬʝʢʪʽʚ ʟʝʨʥʘ, ʷʢʽ ʥʝ 

ʟʘʚʞʜʠ ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʢʣʘʩʠʯʥʠʤʠ ʦʧʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ɿɹʀʈɸʅʅʗ ʎʀʂʆʈɯʖ ʂʆʈɽʅɽʇʃɯɼʅʆɻʆ 

 

ʊʢʘʯ ʆ.ɺ., ʆʚʯʘʨʫʢ ʆ.ɺ., ʆʚʯʘʨʫʢ ɺ.ɯ. 

ɿʘʢʣʘʜ ʚʠʱʦʾ ʦʩʚʽʪʠ çʇʦʜʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʎʠʢʦʨʽʡ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʥʝʚʠʙʘʛʣʠʚʠʭ ʨʦʩʣʠʥ, 

ʷʢʘ ʤʦʞʝ ʧʨʠ ʜʦʪʨʠʤʘʥʥʽ ʧʝʚʥʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ ʧʨʠʥʦʩʠʪʠ ʟʥʘʯʥʽ 

ʧʨʠʙʫʪʢʠ. ɿʘʚʜʷʢʠ ʩʪʽʡʢʦʩʪʽ ʨʦʩʣʠʥʠ ʜʦ ʭʚʦʨʦʙ ʽ ʰʢʽʜʥʠʢʽʚ ʟʘʭʠʩʥʽ ʟʘʭʦʜʠ 

ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʷʜʦʭʽʤʽʢʘʪʽʚ ʥʝ ʧʦʪʨʝʙʫʶʪʴʩʷ. ʅʝʜʦʩʢʦʥʘʣʽʩʪʴ 

ʽʩʥʫʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʜʘʥʦʾ ʢʫʣʴʪʫʨʠ ʚ ʋʢʨʘʾʥʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʥʘʯʥʠʭ ʟʘʪʨʘʪ ʢʦʰʪʽʚ ʽ ʚʝʣʠʢʠʭ ʚʪʨʘʪ ʢʦʨʝʥʝʧʣʦʜʽʚ ʮʠʢʦʨʽʶ ʧʨʠ ʟʙʠʨʘʥʥʽ. 

ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʥʠʟʴʢʦʶ ʤʝʭʘʥʽʟʘʮʽʻʶ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʚʠʨʦʱʫʚʘʥʥʷ ʘ ʥʘʩʘʤʧʝʨʝʜ ʟʙʠʨʘʥʥʷ ʪʘ ʧʨʦʮʝʩʫ ʚʠʢʦʧʫʚʘʥʥʷ ʢʦʨʝʥʽʚ, ʱʦ 

ʦʙʫʤʦʚʣʝʥʦ ʩʧʝʮʠʬʽʯʥʠʤʠ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʢʦʨʝʥʝʧʣʦʜʽʚ ʮʠʢʦʨʽʶ.  

ɻʦʣʦʚʥʦʶ ʧʨʠʯʠʥʦʶ, ʱʦ ʩʪʨʠʤʫʻ ʰʠʨʦʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ 

ʚʠʨʦʙʥʠʮʪʚʦ ʮʠʢʦʨʽʶ ʢʦʨʝʥʝʧʣʽʜʥʦʛʦ - ʻ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʤʝʭʘʥʽʟʘʮʽʾ 

ʚʠʨʦʱʫʚʘʥʥʷ, ʘ ʦʩʦʙʣʠʚʦ ʟʙʠʨʘʥʥʷ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʡʦʛʦ 

ʟʙʝʨʽʛʘʥʥʷ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʧʨʦʙʣʝʤ ʩʣʽʜ ʨʦʟʨʦʙʠʪʠ ʩʫʯʘʩʥʫ 

ʢʦʤʧʣʝʢʩʥʫ ʪʝʭʥʦʣʦʛʽʶ ʚʠʨʦʱʫʚʘʥʥʷ ʽ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʜʣʷ ʟʙʠʨʘʥʥʷ 

ʮʠʢʦʨʽʶ ʢʦʨʝʥʝʧʣʽʜʥʦʛʦ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʮʠʢʦʨʽʶ 

ʢʦʨʝʥʝʧʣʽʜʥʦʛʦ ʦʩʥʦʚʥʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʽʩʪ 

ʢʦʨʝʥʽʚ ʻ ʩʽʚʙʘ, ʜʦʛʣʷʜ ʟʘ ʧʦʩʽʚʘʤʠ ʪʘ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ. ʊʝʭʥʦʣʦʛʽʯʥʽ 

ʧʨʦʮʝʩʠ ʟ ʩʽʚʙʠ ʪʘ ʜʦʛʣʷʜʫ ʟʘ ʧʦʩʽʚʘʤʠ ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʽ, ʪʦʤʫ ʙʽʣʴʰ 

ʜʝʪʘʣʴʥʦ ʥʝʦʙʭʽʜʥʦ ʟʫʧʠʥʠʤʦʩʴ ʥʘ ʟʙʠʨʘʥʥʽ ʚʨʦʞʘʶ. 

ʎʠʢʦʨʽʻʤ, ʪʝʭʥʦʣʦʛʽʻʶ ʚʠʨʦʱʫʚʘʥʥʷʤ ʽ ʩʝʣʝʢʮʽʻʶ, ʟʘʡʤʘʶʪʴʩʷ 

ʥʘʫʢʦʚʮʽ ɯʥʩʪʠʪʫʪʫ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ ʽ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʅɸɸʅʋ, 

ʍʤʝʣʴʥʠʮʴʢʦʾ ʜʝʨʞʘʚʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʦʩʣʽʜʥʦʾ ʩʪʘʥʮʽʾ ɯʂʉɻʇ 

ʅɸɸʅʋ ʽ ɿɺʆ çʇʦʜʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè. ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʥʠʤʠ 

ʜʦʩʷʛʥʫʪʦ ʟʥʘʯʥʠʭ ʫʩʧʽʭʽʚ ʫ ʩʝʣʝʢʮʽʾ ʮʠʢʦʨʽʶ. ʇʨʦʚʝʜʝʥʦ ʨʝʻʩʪʨʘʮʽʶ ʡ 

ʨʘʡʦʥʦʚʘʥʦ ʚ ʮʠʢʦʨʽʻʩʽʶʯʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʋʢʨʘʾʥʠ ʥʦʚʽ ʩʦʨʪʠ ʮʠʢʦʨʽʶ ʟ 

ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʽʥʫʣʽʥʫ - çʋʤʘʥʩʴʢʠʡ-95, ʋʤʘʥʩʴʢʠʡ-96, ʋʤʘʥʩʴʢʠʡ-

99è. ʏʘʩʪʢʦʚʦ ʚʢʘʟʘʥʠʤʠ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʤʠ ʫʩʪʘʥʦʚʘʤʠ ʙʫʣʦ ʚʠʨʽʰʝʥʦ 

ʧʨʦʙʣʝʤʫ ʧʦʩʽʚʫ, ʜʦʛʣʷʜʫ ʟʘ ʨʦʩʣʠʥʘʤʠ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʮʠʢʦʨʽʶ 

ʢʦʨʝʥʝʧʣʽʜʥʦʛʦ [1,5], ʘʣʝ ʧʦʚʥʽʩʪʶ ʟʘʣʠʰʝʥʦ ʧʦʟʘ ʫʚʘʛʦʶ ʦʩʥʦʚʥʝ ʧʠʪʘʥʥʷ 

- ʨʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʟʙʠʨʘʥʥʷ 

ʮʠʢʦʨʽʶ ʢʦʨʝʥʝʧʣʽʜʥʦʛʦ [3].  

ɼʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʙʠʨʘʥʥʷ ʮʠʢʦʨʽʶ 

ʢʦʨʝʥʝʧʣʽʜʥʦʛʦ, ʨʦʟʨʦʙʢʠ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʾʭ ʧʘʨʘʤʝʪʨʽʚ ʽ 
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ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʚʣʘʩʪʠʚʦʩʪʽ 

ʢʦʨʝʥʝʧʣʦʜʽʚ ʦʩʥʦʚʥʠʭ ʨʘʡʦʥʦʚʘʥʠʭ ʩʦʨʪʽʚ ʮʠʢʦʨʽʶ ʪʘ ʚʠʟʥʘʯʠʪʠ 

ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʾʭ ʟʙʝʨʽʛʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʇʝʨʝʜ ʟʙʠʨʘʥʥʷʤ ʚʨʦʞʘʶ ʥʘ ʧʦʣʷʭ ʟ 

ʫʱʽʣʴʥʝʥʠʤ ˇʨʫʥʪʦʤ ʤʽʞʨʷʜʜʷ ʨʠʭʣʷʪʴ ʢʫʣʴʪʠʚʘʪʦʨʘʤʠ ʥʘ ʛʣʠʙʠʥʫ 8-12 ʩʤ 

ʚ 1-2 ʧʨʠʡʦʤʠ, ʱʦ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ ʟʙʠʨʘʥʥʷ. ʅʝʦʙʭʽʜʥʦ 

ʧʘʤ'ʷʪʘʪʠ, ʱʦ ʮʠʢʦʨʽʡ ʧʦʚʠʥʝʥ ʙʫʪʠ ʟʽʙʨʘʥʠʡ ʜʦ ʤʦʨʦʟʽʚ ʽ ʥʘʡʢʨʘʱʝ - ʫ ʩʫʭʫ 

ʧʦʛʦʜʫ. ɺ ʋʢʨʘʾʥʽ ʢʨʘʱʽ ʪʝʨʤʽʥʠ ʟʙʠʨʘʥʥʷ ʮʠʢʦʨʽʶ ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʜʨʫʛʫ 

ʧʦʣʦʚʠʥʫ ʚʝʨʝʩʥʷ - ʧʦʯʘʪʦʢ ʞʦʚʪʥʷ, ʘ ʧʨʠ ʪʝʧʣʽʡ ʦʩʝʥʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʨʦʜʦʚʞʝʥʽ ʜʦ ʢʽʥʮʷ ʞʦʚʪʥʷ [4]. 

ʊʘʙʣʠʮʷ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʥʦʚʥʠʭ ʦʟʥʘʢ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʦʨʪʽʚ ʮʠʢʦʨʽʶ 

 ʟ ʨʽʟʥʦʶ ʬʦʨʤʦʶ ʢʦʨʝʥʝʧʣʦʜʫ 

ʇʦʢʘʟʥʠʢʠ 

ʉʦʨʪ ʽ ʬʦʨʤʘ ʢʦʨʝʥʝʧʣʦʜʫ 

ʋʤʘʥʴʩʴʢʠʡ 90, 

ʚʠʜʦʚʞʝʥʘ 

ʋʤʘʥʴʩʴʢʠʡ 96, 

ʮʠʣʽʥʜʨʠʯʥʘ 

ʋʤʘʥʴʩʴʢʠʡ 99, 

ʢʦʥʽʯʥʘ 

ɼʦʚʞʠʥʘ ʢʦʨʝʥʝʧʣʦʜʫ, ʩʤ 27,7-29 24,9-27,5 23,0-24,2 

ɼʽʘʤʝʪʨ ʢʦʨʝʥʝʧʣʦʜʫ, ʩʤ 4,9-9,0 5,8-8,3 5,9-8,7 

ɺʠʩʦʪʘ ʛʦʣʽʚʢʠ, ʩʤ 1,248 1-3 0,8-2,5 

ɺʨʦʞʘʡ ʪ/ʛʘ 20,6-29,1 20,0-33,6 21,9-33,0 

ʄʘʩʘ ʢʦʨʝʥʝʧʣʦʜʫ, ʛ 416-456 352-464 470-482 

ɺʤʽʩʪ ʽʥʫʣʽʥʫ, % 15,9-17,2 15,7-18,0 16,2-18,1 

ɿʙʽʨ ʽʥʫʣʽʥʫ, ʪ/ʛʘ 3,3-5,0 3,1-6,0 3,8-6,0 

ɺʪʨʘʪʠ ʧʨʠ ʟʙʠʨʘʥʥʽ, % 17-35 8-20 5-12 

 

ʇʨʠ ʚʠʙʦʨʽ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʟʙʠʨʘʣʴʥʦʾ 

ʪʝʭʥʽʢʠ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʝʣʠʯʠʥʫ ʟʘʭʠʩʥʦʾ ʟʦʥʠ ʢʦʨʝʥʝʧʣʦʜʽʚ. ɼʣʷ 

ʢʦʧʘʣʴʥʦʛʦ ʦʨʛʘʥʫ ʦʜʥʦʙʽʯʥʦʾ ʜʽʾ ʚʦʥʘ ʩʢʣʘʜʘʻ 78,8 ʤʤ, ʘ ʜʚʦʙʽʯʥʦʾ 33,8 ʤʤ, 

ʪʦʙʪʦ ʚ 2,3 ʨʘʟʠ ʤʝʥʰʝ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʧʝʨʝʜ ʟʙʠʨʘʥʥʷʤ ʥʝʦʙʭʽʜʥʦ 

ʚʠʟʥʘʯʠʪʠ ʧʘʨʘʤʝʪʨʠ ʟʦʥʠ ʚʽʜʭʠʣʝʥʥʷ ʢʦʨʝʥʝʧʣʦʜʽʚ ʚʽʜ ʫʤʦʚʥʦʾ ʣʽʥʽʾ ʨʷʜʢʽʚ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʰʠʨʠʥʫ ʤʽʞʨʷʜʴ, ʜʽʘʤʝʪʨ, ʜʦʚʞʠʥʫ 

ʢʦʨʝʥʝʧʣʦʜʽʚ,  ʬʘʢʪʦʨʠ  ʧʨʠ ʚʨʘʭʫʚʘʥʥʽ ʷʢʠʭ ʫʰʢʦʜʞʝʥʥʷ ʢʦʨʝʥʝʧʣʦʜʽʚ 

ʮʠʢʦʨʽʶ ʙʫʜʝ ʤʽʥʽʤʘʣʴʥʠʤ. ʋʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʷʢʽʩʪʴ ʟʙʠʨʘʥʥʷ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʦʨʤʠ ʢʦʨʝʥʝʧʣʦʜʫ. ɼʣʷ ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʟʙʠʨʘʥʥʷ ʥʘʡʙʽʣʴʰ 

ʧʨʠʜʘʪʥʠʤʠ  ʚʠʷʚʠʣʠʩʷ ʩʦʨʪʠ ʮʠʢʦʨʽʶ ʟ ʢʦʥʽʯʥʦʶ ʬʦʨʤʦʶ ʢʦʨʝʥʝʧʣʦʜʫ. 

ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʫ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ ʚʨʦʞʘʡ ʢʦʨʝʥʝʧʣʦʜʽʚ ʜʦ 33,0 ʪ/ʛʘ, 

ʟʙʽʨ ʽʥʫʣʽʥ - ʜʦ 6,0 ʪ/ʛʘ ʽ ʤʘʣʠ ʥʘʡʤʝʥʰʽ ʚʪʨʘʪʠ ʧʨʠ ʟʙʠʨʘʥʥʽ ʚ ʤʝʞʘʭ 5-12 

%. ɼʘʥʠʤ ʢʨʠʪʝʨʽʷʤ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʦʨʪʠ ʋʤʘʥʩʴʢʠʡ-95, 

ʋʤʘʥʩʴʢʠʡ-97 ʽ ʋʤʘʥʩʴʢʠʡ-99 [1,5]. 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 
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ʇʨʠ ʟʙʠʨʘʥʥʽ ʩʪʘʥʜʘʨʪʥʠʤʠ ʚʚʘʞʘʶʪʴ ʢʦʨʝʥʝʧʣʦʜʠ ʮʠʢʦʨʽʶ 

ʜʽʘʤʝʪʨʦʤ ʧʦʥʘʜ 2 ʩʤ. ɰʭʥʽʡ ʧʦʜʽʣ ʥʘ ʩʪʘʥʜʘʨʪʥʫ ʽ ʥʝʩʪʘʥʜʘʨʪʥʫ ʬʨʘʢʮʽʾ 

ʥʘʡʢʨʘʱʝ ʨʦʙʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʦʨʪʫʚʘʣʴʥʦʛʦ ʧʫʥʢʪʫ ʇʉʂ-6 ʚʽʥ ʥʝ ʪʽʣʴʢʠ 

ʨʦʟʜʽʣʷʻ ʢʦʨʝʥʝʧʣʦʜʠ ʟʘ ʨʦʟʤʽʨʘʤʠ, ʘʣʝ ʦʯʠʱʘʻ ʾʭ ʚʽʜ ʜʦʤʽʰʦʢ ʽ 

ʫʰʢʦʜʞʝʥʠʭ ʢʦʨʝʥʝʧʣʦʜʽʚ. ʄʽʞ ʟʙʠʨʘʥʥʷʤ ʢʦʨʝʥʝʧʣʦʜʽʚ ʮʠʢʦʨʽʶ, ʾʭʥʽʤ 

ʩʦʨʪʫʚʘʥʥʷʤ ʽ ʟʜʘʯʝʶ ʥʘ ʟʘʚʦʜ ʥʝ ʧʦʚʠʥʥʦ ʙʫʪʠ ʚʝʣʠʢʦʛʦ ʨʦʟʨʠʚʫ ʚ ʯʘʩʽ [1]. 

ʃʠʩʪʷ ʡ ʦʙʨʽʟʘʥʽ ʛʦʣʽʚʢʠ ʮʠʢʦʨʽʶ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘ ʢʦʨʤ 

ʭʫʜʦʙʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚʨʦʞʘʡ ʣʠʩʪʷ ʟ ʦʙʨʽʟʘʥʠʤʠ ʛʦʣʽʚʢʘʤʠ 

(12 ʪ/ʛʘ) ʟʥʘʭʦʜʠʪʴʩʷ 0,78 ʪ/ʛʘ ʟʘʩʚʦʶʚʘʥʦʛʦ ʙʽʣʢʘ, ʩʪʽʣʴʢʠ ʞ, ʷʢ ʽ ʚ 22,8 ʪ/ʛʘ 

ʢʘʨʪʦʧʣʽ ʯʠ 6,5 ʪ ʞʠʪʥʽʭ ʚʠʩʽʚʦʢ. ɿʝʣʝʥʘ ʤʘʩʘ ʣʠʩʪʷ ʮʠʢʦʨʽʶ ʢʦʨʝʥʝʧʣʽʜʥʦʛʦ 

ʰʚʠʜʢʦ ʚ'ʷʥʝ, ʪʦʤʫ ʧʨʠ ʚʝʣʠʢʠʭ ʦʙʩʷʛʘʭ ʟʙʠʨʘʥʥʷ ʾʾ ʜʦʮʽʣʴʥʦ ʩʠʣʦʩʫʚʘʪʠ ʟ 

ʩʦʣʦʤʦʶ ʽ ʢʦʨʤʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ. ʂʦʨʤʦʚʘ ʮʽʥʥʽʩʪʴ ʢʦʨʝʥʝʧʣʦʜʽʚ ʮʠʢʦʨʽʶ 

ʘʥʘʣʦʛʽʯʥʘ ʮʽʥʥʦʩʪʽ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ. ɻʦʜʽʚʣʷ ʣʠʩʪʷʤ ʡ ʦʙʨʽʟʘʥʠʤʠ 

ʛʦʣʽʚʢʘʤʠ ʮʠʢʦʨʽʶ ʪʚʘʨʠʥ ʥʝ ʪʽʣʴʢʠ ʧʽʜʚʠʱʫʻ ʾʭʥʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʘʣʝ ʽ 

ʨʦʙʠʪʴ ʾʭ ʩʪʽʡʢʠʤʠ ʜʦ ʙʘʛʘʪʴʦʤ ʟʘʭʚʦʨʶʚʘʥʴ [5]. 

ɺʠʩʥʦʚʦʢ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʩʝʨʽʡʥʽ 

ʢʦʨʝʥʝʟʙʠʨʘʣʴʥʽ ʤʘʰʠʥʠ ʥʝ ʤʦʞʫʪʴ ʝʬʝʢʪʠʚʥʦ ʽ ʙʝʟ ʚʠʪʨʘʪ ʧʨʦʚʝʩʪʠ 

ʟʙʠʨʘʥʥʷ, ʯʝʨʝʟ ʟʥʘʯʥʫ ʜʦʚʞʠʥʫ ʧʨʦʜʫʢʪʠʚʥʦʾ ʯʘʩʪʠʥʠ ʢʦʨʝʥʽʚ 18-27 ʩʤ ʽ 

ʥʘʷʚʥʦʩʪʽ ʫ ʚʠʢʦʧʫʶʯʠʭ ʦʨʛʘʥʘʭ ʤʘʰʠʥ ʟʥʘʯʥʠʭ ʟʫʩʠʣʴ, ʷʢʽ ʟʛʠʥʘʶʪʴ ʽ 

ʩʢʨʫʯʫʶʪʴ ʢʦʨʝʥʝʧʣʦʜ. 

ʇʨʦʙʣʝʤʘ ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʟʙʠʨʘʥʥʷ ʢʦʨʝʥʽʚ ʮʠʢʦʨʽʶ ʻ ʘʢʪʫʘʣʴʥʦʶ ʥʝ 

ʪʽʣʴʢʠ ʚ ʋʢʨʘʾʥʽ. ʇʨʠ ʚʠʨʽʰʝʥʥʽ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʚʯʝʥʽ ʧʽʰʣʠ ʰʣʷʭʦʤ 

ʚʠʚʝʜʝʥʥʷ ʥʦʚʠʭ ʩʦʨʪʽʚ ʮʠʢʦʨʽʶ, ʬʦʨʤʘ ʢʦʨʝʥʝʧʣʦʜʽʚ ʫ ʷʢʠʭ ʢʦʥʽʯʥʘ ʽ 

ʧʦʜʽʙʥʘ ʧʦ ʬʦʨʤʽ ʜʦ ʮʫʢʨʦʚʦʛʦ ʙʫʨʷʢʘ. ɼʣʷ ʚʠʢʦʧʫʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʙʫʨʷʢʦʟʙʠʨʘʣʴʥʽ ʤʘʰʠʥʠ ʧʽʩʣʷ ʥʝʟʥʘʯʥʦʛʦ ʾʭ ʧʝʨʝʦʙʣʘʜʥʘʥʥʷ. 
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ʆɹˆʈʋʅʊʋɺɸʅʅʗ ʈɽɾʀʄɯɺ ɺɸʂʋʋʄʅʆɻʆ ʉʋʐɯʅʅʗ 

ʅɸʉɯʅʅʗ 

 

ʉʪʝʧʘʥʝʥʢʦ ʉ.ʇ., ʐʚʠʜʷ ɺ.ʆ., ɸʥʝʣʷʢ ʄ.ʄ. 

ɯʥʩʪʠʪʫʪ ʤʝʭʘʥʽʢʠ ʪʘ ʘʚʪʦʤʘʪʠʢʠ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʘʛʨʘʨʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ 

 

ʗʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʥʘʩʽʥʥʷ ʟʝʨʥʦʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ, ʦʩʦʙʣʠʚʦ 

ʧʨʠʟʥʘʯʝʥʦʛʦ ʜʣʷ ʩʝʣʝʢʮʽʡʥʠʭ ʮʽʣʝʡ, ʢʨʠʪʠʯʥʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʨʝʞʠʤʫ 

ʩʫʰʽʥʥʷ [1, 3, 4, 6]. ʆʩʥʦʚʥʠʤʠ ʢʝʨʫʶʯʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʻ ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘʩʽʥʥʷ (ɗ) ʪʘ ʪʠʩʢ (P) ʫ ʚʘʢʫʫʤʥʽʡ ʩʫʰʠʣʴʥʽʡ ʢʘʤʝʨʽ. ɻʦʣʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʩʫʰʽʥʥʷ ʻ ʚʠʥʠʢʥʝʥʥʷ ʥʘʧʨʫʞʝʥʴ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʪʨʽʱʠʥ ʪʘ 

ʧʦʛʽʨʰʝʥʥʷ ʧʦʩʽʚʥʠʭ ʷʢʦʩʪʝʡ [1, 5, 7, 8]. ʅʝʨʽʚʥʦʤʽʨʥʝ ʚʩʠʭʘʥʥʷ ʪʘ ʧʦʷʚʘ 

ʪʨʽʱʠʥ ʦʙʫʤʦʚʣʝʥʽ ʥʝʦʜʥʦʨʽʜʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʥʘʩʽʥʠʥʠ (ʦʙʦʣʦʥʢʘ, ʟʘʨʦʜʦʢ, 

ʝʥʜʦʩʧʝʨʤ) ʪʘ ʨʽʟʥʠʮʝʶ ʫ ʰʚʠʜʢʦʩʪʽ ʚʠʜʘʣʝʥʥʷ ʚʦʣʦʛʠ: ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟ 

ʧʦʚʝʨʭʥʽ ʪʘ ʜʠʬʫʟʽʷ ʟ ʚʥʫʪʨʽʰʥʽʭ ʰʘʨʽʚ. 

ʇʨʦʮʝʩ ʚʠʜʘʣʝʥʥʷ ʚʦʣʦʛʠ ʟ ʥʘʩʽʥʠʥʠ ʫ ʚʘʢʫʫʤʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʜʚʘ 

ʢʣʶʯʦʚʽ ʧʝʨʽʦʜʠ: ʇʝʨʽʦʜ ʧʦʩʪʽʡʥʦʾ ʰʚʠʜʢʦʩʪʽ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʽʥʪʝʥʩʠʚʥʠʤ ʚʠʧʘʨʦʚʫʚʘʥʥʷʤ ʚʦʣʦʛʠ ʟ̔ ʟʦʥʠ, ʨʦʟʪʘʰʦʚʘʥʦʾ ʙʣʠʟʴʢʦ ʜʦ 

ʧʦʚʝʨʭʥʽ. ʐʚʠʜʢʽʩʪʴ ʩʫʰʽʥʥʷ ʟʘʣʝʞʠʪʴ ʧʝʨʝʚʘʞʥʦ ʚʽʜ ʟʦʚʥʽʰʥʽʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ; ʇʝʨʽʦʜ ʩʧʘʜʘʶʯʦʾ ʰʚʠʜʢʦʩʪʽ: ɺʽʜʙʫʚʘʻʪʴʩʷ 

ʩʧʦʚʽʣʴʥʝʥʥʷ, ʧʦʚ'ʷʟʘʥʝ ʟ ʚʠʜʘʣʝʥʥʷʤ ʤʽʮʥʦ ʟʚôʷʟʘʥʦʾ ʚʦʣʦʛʠ, ʷʢʘ ʥʘʜʭʦʜʠʪʴ 

ʽʟ ʚʥʫʪʨʽʰʥʽʭ ʯʘʩʪʠʥ (ʟʘʨʦʜʢʘ) ʟʘʚʜʷʢʠ ʜʠʬʫʟʽʾ. ʐʚʠʜʢʽʩʪʴ ʩʫʰʽʥʥʷ ʚ ʮʝʡ 

ʧʝʨʽʦʜ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʢʦʥʘʤʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʦʣʦʛʦʧʝʨʝʥʦʩʫ. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʚʦʣʦʛʠ ʚʠʜʘʣʷʻʪʴʩʷ ʚ ʧʝʨʰʠʡ 

ʧʝʨʽʦʜ, ʽ ʩʘʤʝ ʰʚʠʜʢʽ ʟʤʽʥʠ ʚʦʣʦʛʦʩʪʽ ʩʧʨʠʯʠʥʷʶʪʴ ʥʘʧʨʫʞʝʥʥʷ, ʦʩʥʦʚʥʠʡ 

ʘʢʮʝʥʪ ʜʦʩʣʽʜʞʝʥʥʷ ʟʦʩʝʨʝʜʞʝʥʦ ʥʘ ʜʠʥʘʤʽʮʽ ʚʦʣʦʛʦʧʝʨʝʥʦʩʫ ʚ 

ʥʝʦʜʥʦʨʽʜʥʦʤʫ ʤʘʪʝʨʽʘʣʽ. 

ʅʝʨʽʚʥʦʤʽʨʥʝ ʚʩʠʭʘʥʥʷ ʟʦʚʥʽʰʥʴʦʾ (ʚʠʧʘʨʦʚʫʚʘʥʥʷ) ʪʘ ʚʥʫʪʨʽʰʥʴʦʾ 

(ʜʠʬʫʟʽʷ) ʟʦʥ ʥʘʩʽʥʠʥʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʥʘʧʨʫʞʝʥʴ („). ʎʽ 
ʥʘʧʨʫʞʝʥʥʷ ʚʠʥʠʢʘʶʪʴ, ʢʦʣʠ ʨʽʟʥʠʮʷ ʜʝʬʦʨʤʘʮʽʡ ʧʝʨʝʚʠʱʫʻ ʢʨʠʪʠʯʥʝ 
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ʟʥʘʯʝʥʥʷ. ɿʛʽʜʥʦ ʟ ʘʥʘʣʽʟʦʤ ʜʝʬʦʨʤʘʮʽʡ ʩʬʝʨʠʯʥʠʭ ʦʙʦʣʦʥʦʢ, ʥʘʧʨʫʞʝʥʥʷ 

ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʽ ʟʘ ʬʦʨʤʫʣʦʶ [3, 4, 9]: 

„  
ὨϽ‍ϽὉ

ὶϽρ ‘
Ͻό ό  

ʜʝ Ὁ ï ʤʦʜʫʣʴ ʣʽʥʽʡʥʦʾ ʜʝʬʦʨʤʘʮʽʾ, ʅ/ʤ2; ɛ ï ʢʦʝʬʽʮʽʻʥʪ ʇʫʘʩʩʦʥʘ; Ὠ ï 

ʝʢʚʽʚʘʣʝʥʪʥʠʡ ʜʽʘʤʝʪʨ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʾ ʥʘʩʽʥʠʥʠ, ʤ; ‍ ï ʢʦʝʬʽʮʽʻʥʪ 

ʣʽʥʽʡʥʦʛʦ ʚʩʠʭʘʥʥʷ; ό, ό ï ʚʦʣʦʛʽʩʪʴ ʫ ʟʦʚʥʽʰʥʽʡ ʪʘ ʫ ʚʥʫʪʨʽʰʥʽʡ ʟʦʥʽ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʥʘʩʽʥʠʥʠ [4, 9], ʚʽʜʧʦʚʽʜʥʦ, %. 

ʆʩʥʦʚʥʠʡ ʬʘʢʪʦʨ, ʱʦ ʧʨʦʚʦʢʫʻ ʧʦʷʚʫ ʪʨʽʱʠʥ - ʮʝ ʛʨʘʜʽʻʥʪ ʚʦʣʦʛʦʩʪʽ 

ό ό . ɼʣʷ ʡʦʛʦ ʦʮʽʥʢʠ ʚʠʢʦʨʠʩʪʘʥʦ ʢʨʠʪʝʨʽʡ ʂʽʨʧʽʯʝʚʘ, ʷʢʠʡ ʟʘʣʝʞʠʪʴ 
ʚʽʜ ʛʨʘʜʽʻʥʪʘ ʚʦʣʦʛʦʩʪʽ [3]: 

ὑὭ  
ς“

ό
Ͻό ό  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʠʥʘʤʽʢʠ ʟʤʽʥʠ ʚʦʣʦʛʦʩʪʽ ʚʩʝʨʝʜʠʥʽ ʥʘʩʽʥʠʥʠ 

ʨʦʟʚôʷʟʘʥʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʜʠʬʫʟʽʾ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ ʧʘʨʘʙʦʣʽʯʥʦʛʦ 

ʪʠʧʫ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʬʝʨʠʯʥʦʾ ʬʦʨʤʠ ʥʘʩʽʥʠʥʠ. ʐʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʽʜʩʪʘʥʦʚʢʠ ʪʘ ʤʝʪʦʜʫ ʨʷʜʽʚ ʌʫʨôʻ, ʦʪʨʠʤʘʥʦ ʘʥʘʣʽʪʠʯʥʝ ʨʽʰʝʥʥʷ, ʱʦ 

ʦʧʠʩʫʻ ʨʦʟʧʦʜʽʣ ʚʦʣʦʛʦʩʪʽ ʚ ʯʘʩʽ ʪʘ ʧʨʦʩʪʦʨʽ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʱʘʜʥʦʛʦ ʩʫʰʽʥʥʷ (ʙʝʟ ʪʨʽʱʠʥ) ʥʝʦʙʭʽʜʥʦ, ʱʦʙ 

ʰʚʠʜʢʽʩʪʴ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟ ʧʦʚʝʨʭʥʽ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ ʰʚʠʜʢʽʩʪʴ ʜʠʬʫʟʽʾ 

ʚʦʣʦʛʠ ʟʩʝʨʝʜʠʥʠ. ʎʝ ʫʤʦʚʘ ʝʢʚʽʚʘʣʝʥʪʥʘ ʚʠʤʦʟʽ, ʱʦʙ ʛʨʘʜʽʻʥʪ ʚʦʣʦʛʦʩʪʽ ʥʝ 

ʧʝʨʝʚʠʱʫʚʘʚ ʢʨʠʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ. 

ʅʘ ʨʠʩʫʥʢʫ 1 ʧʨʦʽʣʶʩʪʨʦʚʘʥʦ ʜʠʥʘʤʽʢʫ ʟʤʽʥʠ ʚʦʣʦʛʽʩʪʥʦʛʦ ʧʦʣʷ 

ʚʩʝʨʝʜʠʥʽ ʥʘʩʽʥʠʥʠ ʧʨʠ ʪʠʩʢʫ ʚʩʝʨʝʜʠʥʽ ʚʘʢʫʫʤʥʦʾ ʩʫʰʠʣʴʥʦʾ ʢʘʤʝʨʠ 

50 ʢʇʘ. 

 
ʈʠʩ. 1. ɼʠʥʘʤʽʢʘ ʟʤʽʥʠ ʚʦʣʦʛʽʩʪʥʦʛʦ ʧʦʣʷ ʚʩʝʨʝʜʠʥʽ ʥʘʩʽʥʠʥʠ 

 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦʛʦ ʩʫʰʽʥʥʷ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʛʨʘʜʽʻʥʪʘʤ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʩʝʨʝʜʠʥʽ ʰʘʨʫ ʥʘʩʽʥʥʷ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʡʦʛʦ ʧʦʩʪʽʡʥʝ 
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ʧʝʨʝʤʽʰʫʚʘʥʥʷ. ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʣʦʧʘʪʢʠ ʚ ʩʫʰʠʣʴʥʦʤʫ ʙʘʨʘʙʘʥʽ 

ʧʦʚʠʥʥʽ ʤʘʪʠ ʧʨʷʤʦʢʫʪʥʠʡ ʧʝʨʝʨʽʟ ʽ ʙʫʪʠ ʧʨʠʻʜʥʘʥʽ ʨʘʜʽʘʣʴʥʦ ʚʟʜʦʚʞ 

ʪʚʽʨʥʠʭ, ʱʦʙ ʤʘʢʩʠʤʽʟʫʚʘʪʠ ʦʙʩʷʛ ʥʘʩʽʥʥʷ, ʱʦ ʧʽʜʥʽʤʘʻʪʴʩʷ, ʽ ʫʥʠʢʥʫʪʠ 

ʧʦʟʜʦʚʞʥʴʦʛʦ ʟʤʽʱʝʥʥʷ. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʠ ʚʩʪʘʥʦʚʠʪʠ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʚʥʫʪʨʽʰʥʽʤ ʚʦʣʦʛʦʧʝʨʝʥʦʩʦʤ ʪʘ ʨʠʟʠʢʦʤ 

ʧʦʰʢʦʜʞʝʥʥʷ ʥʘʩʽʥʥʷ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʨʘʮʽʦʥʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʱʘʜʥʦʛʦ 

ʚʘʢʫʫʤʥʦʛʦ ʩʫʰʽʥʥʷ ʥʘʩʽʥʥʷ ʟʝʨʥʦʙʦʙʦʚʠʭ (Tå33,5 - 340C, På52 - 60ʢʇʘ) ʪʘ 

ʥʘʜʘʥʦ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

(ʨʘʜʽʫʩ, ʜʦʚʞʠʥʘ, ʢʽʣʴʢʽʩʪʴ ʣʦʧʘʪʦʢ) ʩʫʰʠʣʴʥʦʛʦ ʙʘʨʘʙʘʥʘ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ 

ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʚʘʢʫʫʤʥʠʭ ʩʫʰʘʨʦʢ, ʱʦ 

ʟʙʝʨʽʛʘʶʪʴ ʧʦʩʽʚʥʽ ʷʢʦʩʪʽ ʩʝʣʝʢʮʽʡʥʦʛʦ ʥʘʩʽʥʥʷ [2]. 
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ʇɽʈʉʇɽʂʊʀɺʅɯ ʅɸʇʈʗʄʂʀ ʈʆɿɺʀʊʂʋ ʄɸʐʀʅ  

ɼʃʗ ʇʆʉɸɼʂʀ ʂɸʈʊʆʇʃɯ 

 

ɹʦʨʘʢ ʂ.ɺ., ɺʘʢʫʣʽʥ ɺ.ɺ. 

ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 
ʂʘʨʪʦʧʣʷ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʢʫʣʴʪʫʨ ʫ ʩʚʽʪʽ; ʾʾ ʚʠʨʦʱʫʚʘʥʥʷ 

ʟʘʙʝʟʧʝʯʫʻ ʤʽʣʴʡʦʥʠ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʽ ʻ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ 
ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ. ʇʦʩʘʜʢʘ ʙʫʣʴʙ ʚʠʤʘʛʘʻ ʟʥʘʯʥʠʭ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ ʽ 
ʪʦʯʥʦʩʪʽ ʨʦʟʤʽʱʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʥʝʧʨʘʚʠʣʴʥʘ ʚʽʜʩʪʘʥʴ ʤʽʞ ʨʦʩʣʠʥʘʤʠ ʽ 
ʥʝʨʽʚʥʦʤʽʨʥʘ ʛʣʠʙʠʥʘ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʪʨʘʪ ʫʨʦʞʘʶ ʽ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ. 
ʄʝʭʘʥʽʟʦʚʘʥʽ ʩʽʚʘʣʢʠ ʜʦʟʚʦʣʷʶʪʴ ʟʤʝʥʰʠʪʠ ʪʨʫʜʦʚʽ ʟʘʪʨʘʪʠ, ʧʽʜʚʠʱʠʪʠ 
ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʨʽʚʥʦʤʽʨʥʫ ʛʫʩʪʦʪʫ ʧʦʩʘʜʢʠ. ɽʢʦʥʦʤʽʯʥʠʡ 
ʘʥʘʣʽʟ ʤʝʭʘʥʽʟʦʚʘʥʦʾ ʧʦʩʘʜʢʠ ʧʦʢʘʟʫʻ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʚʦʨʷʜʥʦʾ ʩʘʜʞʘʣʢʠ 
ʟ ʨʝʛʫʣʴʦʚʘʥʦʶ ʰʠʨʠʥʦʶ ʤʽʞʨʷʜʴ ʪʘ ʦʜʥʦʯʘʩʥʠʤ ʚʥʝʩʝʥʥʷʤ ʜʦʙʨʠʚ 
ʟʤʝʥʰʫʻ ʚʠʪʨʘʪʠ ʥʘ 37,5 % ʧʦʨʽʚʥʷʥʦ ʟ ʨʫʯʥʦʶ ʧʨʘʮʝʶ ʽ ʟʘʙʝʟʧʝʯʫʻ 
ʨʽʚʥʦʤʽʨʥʫ ʛʫʩʪʦʪʫ ʨʦʩʣʠʥ. 

ʋ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʧʦʩʘʜʢʠ 
ʢʘʨʪʦʧʣʽ, ʾʭ ʦʩʥʦʚʥʽ ʪʠʧʠ ʪʘ ʥʝʜʦʣʽʢʠ. ʆʢʨʝʤʦ ʘʥʘʣʽʟʫʶʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʥʽ 
ʥʘʧʨʷʤʢʠ ʨʦʟʚʠʪʢʫ: ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ ʧʦʜʘʯʽ, 
ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʪʘ ʝʣʝʢʪʨʦʥʥʠʭ ʜʦʟʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʥʩʦʨʽʚ ʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʦʩʽʚʫ, 
ʧʝʨʝʭʽʜ ʜʦ ʝʣʝʢʪʨʠʬʽʢʦʚʘʥʠʭ ʤʘʰʠʥ ʪʘ ʨʦʙʦʪʠʟʦʚʘʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. 
ɸʢʮʝʥʪʦʚʘʥʦ ʫʚʘʛʫ ʥʘ ʝʢʦʥʦʤʽʯʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʘʩʧʝʢʪʘʭ 
ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

https://doi.org/10.37204/0131-2189-2022-15-17
https://doi.org/10.35633/inmateh71-06
https://doi:10.15199/48.2023.01.19
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ɿʘʨʘʟ ʫ ʩʚʽʪʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʝʨʝʚʘʞʥʦ ʜʚʽ ʩʭʝʤʠ ʧʦʜʘʯʽ ʙʫʣʴʙ: 
ʣʘʥʮʶʛʦʚʦ-ʣʦʞʢʦʚʽ ʪʘ ʚʘʢʫʫʤʥʽ (ʧʨʠʩʤʦʢʪʫʚʘʣʴʥʽ) ʘʧʘʨʘʪʠ. ʃʘʥʮʶʛʦʚʦ-
ʣʦʞʢʦʚʽ ʩʘʜʞʘʣʢʠ ʚʽʜʥʦʩʥʦ ʧʨʦʩʪʽ ʪʘ ʜʝʰʝʚʽ, ʘʣʝ ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʚʽʜʩʦʪʦʢ 
ʧʦʜʚʽʡʥʦʾ ʧʦʩʘʜʢʠ ʽ ʧʨʦʧʫʩʢʽʚ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʚʠʩʘʜʞʫʚʘʥʥʽ ʥʘʨʽʟʘʥʠʭ ʙʫʣʴʙ. 
ɺʘʢʫʫʤʥʽ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʨʘʱʫ ʩʠʥʛʫʣʷʮʽʶ, ʘʣʝ ʟʘʣʝʞʘʪʴ ʚʽʜ 
ʩʪʘʙʽʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚʝʥʪʠʣʷʪʦʨʘ ʽ ʟʘʩʤʽʯʫʶʪʴʩʷ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʚʝʣʠʢʦʾ 
ʢʽʣʴʢʦʩʪʽ ʙʫʣʴʙ ʨʽʟʥʦʾ ʬʦʨʤʠ. ʈʽʚʝʥʴ ʧʨʦʧʫʩʢʽʚ ʽ ʥʘʜʣʠʰʢʦʚʠʭ ʚʠʩʘʜʦʢ 
ʩʠʣʴʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʤʘʰʠʥʠ, ʢʦʣʠʚʘʥʴ ˇʨʫʥʪʫ ʽ ʨʦʟʤʽʨʽʚ 
ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʪʦʯʥʝ 
ʜʦʪʨʠʤʘʥʥʷ ʚʽʜʩʪʘʥʽ ʤʽʞ ʨʦʩʣʠʥʘʤʠ (ʟʘʟʚʠʯʘʡ 25ï40 ʩʤ), ʨʽʚʥʦʤʽʨʥʫ 
ʛʣʠʙʠʥʫ ʟʘʢʣʘʜʘʥʥʷ (6ï10 ʩʤ) ʪʘ ʤʽʥʽʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʧʨʦʧʫʩʢʽʚ ʽ ʧʦʜʚʽʡʥʠʭ 
ʧʦʩʘʜʦʢ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʤʝʭʘʥʽʟʦʚʘʥʘ ʧʦʩʘʜʢʘ ʟʘʙʝʟʧʝʯʫʻ 
ʨʽʚʥʦʤʽʨʥʫ ʧʦʧʫʣʷʮʽʶ ʨʦʩʣʠʥ ʽ ʧʽʜʚʠʱʫʻ ʚʨʦʞʘʡʥʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ ʨʫʯʥʦʶ 
ʧʨʘʮʝʶ. ʊʦʤʫ ʚʠʨʦʙʥʠʢʠ ʰʫʢʘʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʽʰʝʥʥʷ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ 
ʦʜʥʦʯʘʩʥʦ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʜʦʟʫʚʘʥʥʷ, ʢʦʥʪʨʦʣʶʚʘʪʠ ʛʣʠʙʠʥʫ ʪʘ 
ʚʽʜʩʪʘʥʴ, ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʨʦʙʦʯʫ ʩʠʣʫ ʽ ʘʜʘʧʪʫʚʘʪʠ ʤʘʰʠʥʫ ʜʦ ʨʽʟʥʠʭ 
ʫʤʦʚ ʧʦʣʷ. 

ʅʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʢʘʨʪʦʧʣʝʩʘʜʞʘʣʦʢ ʻ ʧʨʦʧʫʩʢʠ 
ʧʦʩʘʜʢʠ (ʚʽʜʩʫʪʥʽʩʪʴ ʙʫʣʴʙʠ ʫ ʣʫʥʮʽ) ʪʘ ʧʦʜʚʽʡʥʽ ʚʠʩʘʜʢʠ. ʋ 2025 ʨ. ʛʨʫʧʘ 
ʜʦʩʣʽʜʥʠʢʽʚ [1] ʨʦʟʨʦʙʠʣʘ ʚʠʩʦʢʦʪʦʯʥʫ ʝʣʝʢʪʨʦʥʥʫ ʩʠʩʪʝʤʫ ʜʦʟʫʚʘʥʥʷ ʟ 
ʘʚʪʦʤʘʪʠʯʥʠʤ ʚʠʷʚʣʝʥʥʷʤ ʧʨʦʧʫʩʢʽʚ ʽ ʧʝʨʝʩʘʜʞʫʚʘʥʥʷʤ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 
ʧôʷʪʠ ʤʦʜʫʣʽʚ: ʙʣʦʢ ʧʝʨʚʠʥʥʦʾ ʧʦʩʘʜʢʠ, ʤʝʭʘʥʽʟʤ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 
ʧʝʨʝʩʘʜʞʫʚʘʥʥʷ, ʢʦʥʪʨʦʣʝʨ ʫʧʨʘʚʣʽʥʥʷ, ʜʞʝʨʝʣʦ ʞʠʚʣʝʥʥʷ ʽ 
ʧʨʦʛʨʘʤʥʦ ʘʧʘʨʘʪʥʠʡ ʽʥʪʝʨʬʝʡʩ. ʅʘ ʦʧʪʠʤʘʣʴʥʽʡ ʚʽʜʩʪʘʥʽ ʤʽʞ ʙʫʣʴʙʘʤʠ 
41,24 ʩʤ ʽ ʰʚʠʜʢʦʩʪʽ 2,13 ʢʤ/ʛʦʜ ʩʠʩʪʝʤʘ ʜʦʩʷʛʘʣʘ 98,7 % ʢʦʝʬʽʮʽʻʥʪʘ ʷʢʦʩʪʽ 
ʧʦʩʘʜʢʠ ʪʘ 100 % ʢʦʝʬʽʮʽʻʥʪʘ ʧʝʨʝʩʘʜʞʫʚʘʥʥʷ; ʾʾ ʚʘʨʪʽʩʪʴ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 
130 USD [1]. 

ʋ ʨʦʙʦʪʽ ʚʽʜʟʥʘʯʝʥʦ, ʱʦ ʧʦʤʠʣʢʠ ʜʦʟʫʚʘʥʥʷ ʚʠʥʠʢʘʶʪʴ ʯʝʨʝʟ 
ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʥʝʜʦʣʽʢʠ ʘʧʘʨʘʪʫ ʪʘ ʟʤʽʥʫ ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ; ʜʣʷ 
ʾʭ ʢʦʤʧʝʥʩʘʮʽʾ ʧʨʦʧʦʥʫʶʪʴʩʷ ʩʝʥʩʦʨʥʽ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʟ 
ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʤʠ ʘʙʦ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʠʤʠ ʜʘʪʯʠʢʘʤʠ, ʷʢʽ ʚʽʜʩʪʝʞʫʶʪʴ 
ʧʨʦʧʫʩʢʠ ʽ ʚʯʘʩʥʦ ʘʢʪʠʚʫʶʪʴ ʤʝʭʘʥʽʟʤ ʧʦʚʪʦʨʥʦʾ ʚʠʩʘʜʢʠ [1]. ʊʘʢʠʡ ʧʽʜʭʽʜ 
ʤʦʞʝ ʩʪʘʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʦʜʫʣʴʥʠʭ ʝʣʝʢʪʨʦʥʥʦ-ʢʝʨʦʚʘʥʠʭ 
ʩʘʜʞʘʣʦʢ ʟ ʤʦʞʣʠʚʽʩʪʶ ʘʜʘʧʪʘʮʽʾ ʚʽʜʩʪʘʥʽ ʤʽʞ ʙʫʣʴʙʘʤʠ, ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ 
ʪʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʩʘʤʦʢʘʣʽʙʨʫʚʘʥʥʷ. 

ɿ ʨʦʟʚʠʪʢʦʤ ʛʣʠʙʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟôʷʚʠʣʠʩʷ ʩʠʩʪʝʤʠ, ʱʦ ʦʮʽʥʶʶʪʴ 
ʨʦʙʦʪʫ ʩʘʜʞʘʣʢʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʇʦʣʽʧʰʝʥʠʡ ʘʣʛʦʨʠʪʤ YOLOv5n ʨʘʟʦʤ 
ʽʟ ʪʨʝʢʝʨʦʤ ByteTrack ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ ʢʦʞʝʥ ʥʘʩʽʥʥʻʚʠʡ ʰʤʘʪʦʢ ʪʘ 
ʚʽʜʧʦʚʽʜʥʫ ʣʦʞʢʫ ʫ ʧʦʣʽ ʟʦʨʫ ʢʘʤʝʨʠ ʽ ʟ ʪʦʯʥʽʩʪʶ 96,6 % ʧʽʜʨʘʭʦʚʫʚʘʪʠ 
ʧʨʦʧʫʩʢʠ, ʧʦʜʚʽʡʥʽ ʚʠʩʘʜʢʠ ʪʘ ʧʨʘʚʠʣʴʥʝ ʚʠʩʘʜʞʫʚʘʥʥʷ [2]. ʉʠʩʪʝʤʘ 
ʩʢʦʨʦʯʫʻ ʧʘʨʘʤʝʪʨʠ ʙʘʟʦʚʦʾ ʥʝʡʨʦʤʝʨʝʞʽ ʙʽʣʴʰ ʥʽʞ ʥʘ ʧʦʣʦʚʠʥʫ, 
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ʟʙʝʨʽʛʘʶʯʠ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ (mAPå98 %), ʽ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʥʘ ʤʦʙʽʣʴʥʠʭ 
ʧʨʠʩʪʨʦʷʭ. 

ɿʘʚʜʷʢʠ ʦʙôʻʜʥʘʥʥʶ ʜʝʪʝʢʪʦʨʘ YOLO ʟ ʘʣʛʦʨʠʪʤʦʤ ʚʽʜʩʪʝʞʝʥʥʷ 
ByteTrack ʤʘʰʠʥʘ ʦʪʨʠʤʫʻ ʨʝʘʣʴʥʠʡ ʧʽʜʨʘʭʫʥʦʢ ʙʫʣʴʙ, ʱʦ ʜʦʟʚʦʣʷʻ 
ʦʧʝʨʘʪʦʨʫ ʦʧʝʨʘʪʠʚʥʦ ʢʦʨʠʛʫʚʘʪʠ ʧʦʜʘʯʫ ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ [2]. 
ʇʝʨʝʚʘʛʘ ʪʘʢʠʭ ʩʠʩʪʝʤ ʧʦʣʷʛʘʻ ʚ ʤʦʞʣʠʚʦʩʪʽ ʽʥʪʝʛʨʘʮʽʾ ʟ GPS ʥʘʚʽʛʘʮʽʻʶ ʪʘ 
ʢʦʥʪʨʦʣʝʤ ʛʣʠʙʠʥʠ, ʱʦ ʚʽʜʢʨʠʚʘʻ ʰʣʷʭ ʜʦ ʘʚʪʦʥʦʤʥʠʭ ʩʘʤʦʥʘʚʽʛʘʮʽʡʥʠʭ 
ʩʘʜʞʘʣʦʢ. 

ʇʽʩʣʷʩʦʨʪʦʚʘʥʽ ʘʙʦ ʥʘʨʽʟʘʥʽ ʙʫʣʴʙʠ ʤʘʶʪʴ ʨʽʟʥʫ ʬʦʨʤʫ ʽ ʨʦʟʤʽʨ, ʱʦ 
ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʜʚʽʡʥʠʭ ʽ ʧʨʦʧʫʱʝʥʠʭ ʧʦʩʘʜʦʢ. ʂʠʪʘʡʩʴʢʽ ʜʦʩʣʽʜʥʠʢʠ 
ʩʪʚʦʨʠʣʠ ʥʦʚʠʡ ʣʦʞʢʦʚʠʡ ʘʧʘʨʘʪ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʚʽʜʦʢʨʝʤʣʶʚʘʯ 
ʥʘʜʣʠʰʢʦʚʠʭ ʙʫʣʴʙ ʽ ʩʠʩʪʝʤʫ ʛʘʩʽʥʥʷ ʽʥʝʨʮʽʾ ʣʦʞʢʠ. ʇʽʜ ʯʘʩ 
bench ʚʠʧʨʦʙʫʚʘʥʴ ʦʧʪʠʤʘʣʴʥʦʶ ʙʫʣʘ ʰʚʠʜʢʽʩʪʴ ʟʽʨʦʯʢʠ ʙʣʠʟʴʢʦ 35 ʦʙ/ʭʚ; 
ʫ ʧʦʣʽ ʜʦʩʷʛʥʫʪʦ 91,5 % ʢʚʘʣʽʬʽʢʦʚʘʥʦʾ ʧʦʩʘʜʢʠ, 3,1 % ʧʨʦʧʫʩʢʽʚ ʽ ʣʠʰʝ 5,4 
% ʧʦʜʚʽʡʥʠʭ ʚʠʩʘʜʦʢ [3]. ɼʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʜʝʤʦʥʩʪʨʫʻ ʧʦʪʝʥʮʽʘʣ 
ʘʜʘʧʪʠʚʥʠʭ ʣʦʞʢʦʚʠʭ ʘʧʘʨʘʪʽʚ ʜʣʷ ʨʦʙʽʪ ʟ ʥʘʨʽʟʘʥʠʤʠ ʙʫʣʴʙʘʤʠ ʪʘ ʚʘʞʢʠʤʠ 
ˇʨʫʥʪʦʚʠʤʠ ʫʤʦʚʘʤʠ. 

ʋ ʨʘʡʦʥʘʭ ʟ ʥʝʩʪʘʯʝʶ ʚʦʣʦʛʠ ʪʘ ʚʠʩʦʢʠʤ ʚʠʧʘʨʦʚʫʚʘʥʥʷʤ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʣʽʚʢʦʚʝ ʤʫʣʴʯʫʚʘʥʥʷ. ʂʠʪʘʡʩʴʢʠʡ ʢʦʣʝʢʪʠʚ ʨʦʟʨʦʙʠʚ 
ʤʘʰʠʥʫ, ʷʢʘ ʦʜʥʦʯʘʩʥʦ ʬʦʨʤʫʻ ʛʨʝʙʽʥʴ, ʧʨʦʙʠʚʘʻ ʦʪʚʦʨʠ ʫ ʧʣʘʩʪʠʢʦʚʽʡ 
ʧʣʽʚʮʽ, ʚʠʩʘʜʞʫʻ ʙʫʣʴʙʠ ʪʘ ʟʘʩʠʧʘʻ ʾʭ. ʇʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʴ ʪʦʯʥʽʩʪʴ 
ʜʦʪʨʠʤʘʥʥʷ ʛʣʠʙʠʥʠ ʧʦʩʘʜʢʠ ʧʽʜ ʧʣʽʚʢʦʶ ʩʪʘʥʦʚʠʣʘ 95,6 % [4]. ɸʚʪʦʨʠ 
ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʶʪʴ ʟʦʩʝʨʝʜʠʪʠʩʴ ʥʘ ʧʨʠʩʪʨʦʷʭ 
ʜʣʷ ʩʪʘʙʽʣʽʟʘʮʽʾ ʚʽʜʩʪʘʥʽ ʤʽʞ ʨʦʩʣʠʥʘʤʠ, ʷʢʽ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 
ʤʘʰʠʥʠ; ʜʣʷ ʮʴʦʛʦ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʪʠ ʙʝʟʩʪʫʧʽʥʯʘʩʪʽ ʧʨʠʚʦʜʠ ʪʘ 
ʮʠʬʨʦʚʝ ʢʝʨʫʚʘʥʥʷ. 

ʅʦʚʘ ʩʠʩʪʝʤʘ Seed Sensing ʚʽʜ ʢʦʤʧʘʥʽʾ Bluefield Seeding Solutions 
ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʦʤʫ, ʱʦ ʧʦʩʘʜʢʦʚʽ ʢʘʪʢʠ ʦʩʥʘʱʫʶʪʴʩʷ ʜʘʪʯʠʢʘʤʠ, ʷʢʽ 
ʬʽʢʩʫʶʪʴ ʢʦʥʪʘʢʪ ʟ ʢʦʞʥʦʶ ʙʫʣʴʙʦʶ ʧʨʠ ʾʾ ʫʢʣʘʜʘʥʥʽ ʚ ˇʨʫʥʪ. ʎʷ ʪʝʭʥʦʣʦʛʽʷ 
ʥʘʜʘʻ ʪʦʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʢʦʞʥʦʛʦ ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚʠʟʥʘʯʘʻ ʢʽʣʴʢʽʩʪʴ 
ʽʜʝʘʣʴʥʠʭ, ʥʝʚʜʘʣʠʭ, ʧʦʜʚʽʡʥʠʭ ʚʠʩʘʜʦʢ ʪʘ ʧʨʦʧʫʩʢʽʚ ʽ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʦʨʘʤ 
ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʘʜʞʘʣʢʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʙʝʟ ʚʠʭʦʜʫ ʟ 
ʪʨʘʢʪʦʨʘ. ɼʘʥʽ ʧʝʨʝʜʘʶʪʴʩʷ ʥʘ ʤʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ, ʜʝ ʬʝʨʤʝʨ ʤʦʞʝ 
ʧʝʨʝʛʣʷʜʘʪʠ ʩʝʨʝʜʥʶ ʚʽʜʩʪʘʥʴ ʤʽʞ ʙʫʣʴʙʘʤʠ, ʥʦʨʤʫ ʚʠʩʽʚʫ ʪʘ ʽʥʰʽ 
ʧʦʢʘʟʥʠʢʠ, ʘ ʪʘʢʦʞ ʚʽʜʜʘʣʝʥʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ ʨʦʙʦʪʦʶ ʤʘʰʠʥʠ. 
ʅʘʢʦʧʠʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʢʦʞʥʝ ʧʦʣʝ ʜʦʧʦʤʘʛʘʻ ʘʥʘʣʽʟʫʚʘʪʠ 
ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʥʦʨʤʫ ʚʠʩʽʚʫ ʪʘ ʟʤʝʥʰʫʚʘʪʠ ʚʠʪʨʘʪʠ. 

ʅʦʚʘ ʩʠʩʪʝʤʘ Seed Sensing ʚʽʜ ʢʦʤʧʘʥʽʾ Bluefield Seeding Solutions 
ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʦʤʫ, ʱʦ ʧʦʩʘʜʢʦʚʽ ʢʘʪʢʠ ʦʩʥʘʱʫʶʪʴʩʷ ʜʘʪʯʠʢʘʤʠ, ʷʢʽ 
ʬʽʢʩʫʶʪʴ ʢʦʥʪʘʢʪ ʟ ʢʦʞʥʦʶ ʙʫʣʴʙʦʶ ʧʨʠ ʾʾ ʫʢʣʘʜʘʥʥʽ ʚ ˇʨʫʥʪ. ʎʷ ʪʝʭʥʦʣʦʛʽʷ 
ʥʘʜʘʻ ʪʦʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʢʦʞʥʦʛʦ ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚʠʟʥʘʯʘʻ ʢʽʣʴʢʽʩʪʴ 
ʽʜʝʘʣʴʥʠʭ, ʥʝʚʜʘʣʠʭ, ʧʦʜʚʽʡʥʠʭ ʚʠʩʘʜʦʢ ʪʘ ʧʨʦʧʫʩʢʽʚ ʽ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʦʨʘʤ 
ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʘʜʞʘʣʢʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʙʝʟ ʚʠʭʦʜʫ ʟ 
ʪʨʘʢʪʦʨʘ. ɼʘʥʽ ʧʝʨʝʜʘʶʪʴʩʷ ʥʘ ʤʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ, ʜʝ ʬʝʨʤʝʨ ʤʦʞʝ 
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ʧʝʨʝʛʣʷʜʘʪʠ ʩʝʨʝʜʥʶ ʚʽʜʩʪʘʥʴ ʤʽʞ ʙʫʣʴʙʘʤʠ, ʥʦʨʤʫ ʚʠʩʽʚʫ ʪʘ ʽʥʰʽ 
ʧʦʢʘʟʥʠʢʠ, ʘ ʪʘʢʦʞ ʚʽʜʜʘʣʝʥʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ ʨʦʙʦʪʦʶ ʤʘʰʠʥʠ. 
ʅʘʢʦʧʠʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʢʦʞʥʝ ʧʦʣʝ ʜʦʧʦʤʘʛʘʻ ʘʥʘʣʽʟʫʚʘʪʠ 
ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʥʦʨʤʫ ʚʠʩʽʚʫ ʪʘ ʟʤʝʥʰʫʚʘʪʠ ʚʠʪʨʘʪʠ. 

ʋ ʤʘʡʙʫʪʥʴʦʤʫ ʨʦʙʦʪʠ ʜʦʧʦʚʥʶʚʘʪʠʤʫʪʴ ʪʨʘʜʠʮʽʡʥʽ ʩʘʜʞʘʣʢʠ ʪʘ 
ʚʠʢʦʥʫʚʘʪʠʤʫʪʴ ʢʽʣʴʢʘ ʬʫʥʢʮʽʡ: ʧʦʩʘʜʢʘ, ʧʽʜʛʦʨʪʘʥʥʷ, ʜʦʛʣʷʜ, ʦʙʨʦʙʽʪʦʢ 
ʙʫʨôʷʥʽʚ ʽ ʟʙʽʨ ʜʘʥʠʭ. ɿʘ ʜʘʥʠʤʠ PotatoPro, ʨʦʙʦʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ 
ʜʦʧʦʤʘʛʘʶʪʴ ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʫ ʥʝʩʪʘʯʽ ʨʦʙʦʯʦʾ ʩʠʣʠ; ʘʚʪʦʤʘʪʠʟʘʮʽʷ 
ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʧʦʚʪʦʨʶʚʘʥʽ ʦʧʝʨʘʮʽʾ, ʪʘʢʽ ʷʢ ʧʦʩʘʜʢʘ, ʽʟ ʪʦʯʥʽʩʪʶ, ʱʦ 
ʟʤʝʥʰʫʻ ʧʝʨʝʚʠʪʨʘʪʠ ʚʦʜʠ, ʜʦʙʨʠʚ ʽ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ. ʆʮʽʥʶʻʪʴʩʷ, ʱʦ 
ʨʦʙʦʪʠʟʘʮʽʷ ʤʦʞʝ ʧʽʜʚʠʱʠʪʠ ʫʨʦʞʘʡʥʽʩʪʴ ʢʘʨʪʦʧʣʽ ʥʘ 20 % ʽ ʟʤʝʥʰʠʪʠ 
ʚʠʪʨʘʪʠ ʨʝʩʫʨʩʽʚ ʜʦ 85 %, ʘ ʪʘʢʦʞ ʩʢʦʨʦʪʠʪʠ ʧʦʪʨʝʙʫ ʚ ʨʫʯʥʽʡ ʧʨʘʮʽ ʜʦ 60 
%. 

ʆʩʥʦʚʥʠʤʠ ʚʠʜʘʤʠ ʨʦʙʽʪ ʻ: 
ʈʦʙʦʪʠ-ʩʘʜʞʘʣʢʠ ï ʘʚʪʦʥʦʤʥʽ ʤʘʰʠʥʠ, ʷʢʽ ʟ GPS ʪʘ ʩʝʥʩʦʨʘʤʠ 

ʚʠʩʘʜʞʫʶʪʴ ʙʫʣʴʙʠ ʥʘ ʟʘʜʘʥʫ ʛʣʠʙʠʥʫ ʽ ʟ ʪʦʯʥʠʤ ʢʨʦʢʦʤ. 
ʈʦʙʦʪʠ ʜʣʷ ʧʨʦʧʦʣʶʚʘʥʥʷ ï ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʤʝʨ ʪʘ ʘʣʛʦʨʠʪʤʽʚ 

ʢʦʤʧôʶʪʝʨʥʦʛʦ ʙʘʯʝʥʥʷ ʚʽʜʨʽʟʥʷʶʪʴ ʨʦʩʣʠʥʠ ʢʘʨʪʦʧʣʽ ʚʽʜ ʙʫʨôʷʥʽʚ, 
ʚʠʜʘʣʷʶʯʠ ʦʩʪʘʥʥʽ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʨʙʽʮʠʜʽʚ. 

ʈʦʙʦʪʠ ʟʙʠʨʘʯʽ ï ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤôʷʢʽ ʨʦʙʦʯʽ ʦʨʛʘʥʠ ʜʣʷ ʘʢʫʨʘʪʥʦʛʦ 
ʚʠʢʦʧʫʚʘʥʥʷ ʽ ʟʙʦʨʫ ʙʫʣʴʙ, ʱʦ ʟʤʝʥʰʫʻ ʾʭ ʪʨʘʚʤʫʚʘʥʥʷ. 

ʈʦʙʦʪʠ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ï ʾ ʟʜʷʪʴ ʘʙʦ ʣʽʪʘʶʪʴ ʥʘʜ ʧʦʣʝʤ, ʟʙʠʨʘʶʯʠ ʜʘʥʽ 
ʧʨʦ ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ, ʩʪʘʥ ʨʦʩʣʠʥ ʪʘ ʰʢʽʜʥʠʢʽʚ; ʮʝ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʠʚʥʦ 
ʨʝʘʛʫʚʘʪʠ ʥʘ ʧʨʦʙʣʝʤʠ. 

ʈʘʟʦʤ ʽʟ ʪʠʤ ʨʦʙʦʪʠʟʘʮʽʷ ʩʪʠʢʘʻʪʴʩʷ ʟ ʙʘʨôʻʨʘʤʠ: ʚʠʩʦʢʦʶ ʚʘʨʪʽʩʪʶ, 
ʩʢʣʘʜʥʠʤ ʨʝʣʴʻʬʦʤ ʪʘ ˇʨʫʥʪʦʚʠʤʠ ʫʤʦʚʘʤʠ, ʧʦʪʨʝʙʦʶ ʚ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 
ʦʧʝʨʘʪʦʨʘʭ, ʟʘʣʝʞʥʽʩʪʶ ʚʽʜ ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʚʫʟʴʢʦʶ ʩʧʝʮʽʘʣʽʟʘʮʽʻʶ ʤʘʰʠʥ 
ʽ ʧʨʦʙʣʝʤʘʤʠ ʟʽ ʟʚôʷʟʢʦʤ ʪʘ ʝʣʝʢʪʨʦʞʠʚʣʝʥʥʷʤ. ʊʦʤʫ ʧʝʨʩʧʝʢʪʠʚʥʠʤ 
ʥʘʧʨʷʤʢʦʤ ʻ ʩʪʚʦʨʝʥʥʷ ʤʦʜʫʣʴʥʠʭ ʨʦʙʦʪʽʚ, ʟʜʘʪʥʠʭ ʚʠʢʦʥʫʚʘʪʠ ʢʽʣʴʢʘ 
ʦʧʝʨʘʮʽʡ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʚʠʨʦʙʥʠʮʪʚʘ, ʘ ʪʘʢʦʞ ʨʦʟʚʠʪʦʢ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 
ʜʣʷ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ɹʝʟʧʽʣʦʪʥʠʢʠ, ʩʫʧʫʪʥʠʢʠ ʪʘ ˇʨʫʥʪʦʚʽ ʩʝʥʩʦʨʠ ʬʦʨʤʫʶʪʴ ʮʠʬʨʦʚʽ 
ʢʘʨʪʠ ʧʦʣʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʦʩʘʜʢʫ ʪʘ ʜʦʛʣʷʜ ʟʘ ʢʘʨʪʦʧʣʝʶ. ɿʘ 
ʩʣʦʚʘʤʠ ʝʢʩʧʝʨʪʽʚ Spud Smart, ʬʝʨʤʝʨʠ ʚʞʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʧʝʢʪʨʘʣʴʥʽ 
ʟʥʽʤʢʠ, ʘʥʘʣʽʟ ʚʦʣʦʛʦʩʪʽ ʪʘ ʨʽʚʥʷ ʞʠʚʣʝʥʥʷ ˇʨʫʥʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʪʯʠʢʽʚ, ʘ 
ʘʚʪʦʥʦʤʥʽ ʤʘʰʠʥʠ, ʦʩʥʘʱʝʥʽ ʢʦʤʧôʶʪʝʨʥʠʤ ʟʦʨʦʤ, ʟʜʘʪʥʽ ʪʦʯʢʦʚʦ ʚʥʦʩʠʪʠ 
ʜʦʙʨʠʚʘ ʪʘ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ. ɺʝʣʠʯʝʟʥʽ ʦʙʩʷʛʠ ʜʘʥʠʭ, ʱʦ ʟʙʠʨʘʶʪʴʩʷ ʯʝʨʝʟ 
ʪʝʣʝʤʘʪʠʢʫ, ʜʦʟʚʦʣʷʶʪʴ ʧʣʘʥʪʘʨʘʤ ʥʘʚʯʘʪʠʩʷ ʥʘ ʚʣʘʩʥʠʭ ʧʦʤʠʣʢʘʭ, ʘ ʪʘʢʦʞ 
ʦʪʨʠʤʫʚʘʪʠ ʚʽʜʜʘʣʝʥʽ ʦʥʦʚʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɸʥʘʣʽʟ ʮʠʭ 
ʜʘʥʠʭ ʯʝʨʝʟ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʜʦʧʦʤʘʛʘʻ ʬʝʨʤʝʨʫ 
ʚʠʙʠʨʘʪʠ ʦʧʪʠʤʘʣʴʥʫ ʛʫʩʪʦʪʫ ʧʦʩʘʜʢʠ, ʜʘʪʫ ʚʠʩʘʜʞʝʥʥʷ ʪʘ ʥʦʨʤʠ ʚʥʝʩʝʥʥʷ 
ʜʦʙʨʠʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʦʛʥʦʟʫ ʧʦʛʦʜʠ ʽ ʩʪʘʥʫ ˇʨʫʥʪʫ. 
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139 

 

ʇʝʨʝʚʘʛʠ ʤʝʭʘʥʽʟʘʮʽʾ ʜʣʷ ʬʝʨʤʝʨʽʚ ʚʠʭʦʜʷʪʴ ʟʘ ʤʝʞʽ ʟʤʝʥʰʝʥʥʷ 
ʨʦʙʦʯʠʭ ʚʠʪʨʘʪ. ɺ ɯʥʜʦʥʝʟʽʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʭʘʥʽʯʥʦʾ ʩʘʜʞʘʣʢʠ ʟ 
ʜʦʙʨʠʚʦʨʦʟʢʠʜʘʯʝʤ ʟʙʽʣʴʰʠʣʦ ʜʦʭʦʜʠ ʥʘ 22,8 ʤʣʥ ʽʥʜʦʥʝʟʽʡʩʴʢʠʭ ʨʫʧʽʡ ʥʘ 
ʛʝʢʪʘʨ ʽ ʟʘʙʝʟʧʝʯʠʣʦ ʢʦʝʬʽʮʽʻʥʪ ʚʠʛʦʜʠ ï ʚʠʪʨʘʪ 1,55 (ʚʠʱʘ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ, 
ʥʽʞ ʨʫʯʥʘ ʧʦʩʘʜʢʘ) [5].  

ɸʚʪʦʤʘʪʠʯʥʽ, ʝʣʝʢʪʨʦʥʥʦ-ʢʝʨʦʚʘʥʽ ʧʣʘʥʪʘʨʽ ʜʦʟʚʦʣʷʶʪʴ ʩʢʦʨʦʪʠʪʠ 
ʩʧʦʞʠʚʘʥʥʷ ʥʘʩʽʥʥʻʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʜʦʙʨʠʚ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 
ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʟʤʝʥʰʫʻ ʚʠʢʠʜʠ CO2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʦʙʦʪʽʚ ʽ 
ʝʣʝʢʪʨʠʬʽʢʘʮʽʾ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʪʘ ʰʫʤʦʚʦʛʦ 
ʟʘʙʨʫʜʥʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʟʤʝʥʰʝʥʥʷ ʧʦʪʨʝʙʠ ʚ ʨʫʯʥʽʡ ʧʨʘʮʽ ʜʦʟʚʦʣʷʻ 
ʦʧʝʨʘʪʦʨʘʤ ʚʠʢʦʥʫʚʘʪʠ ʩʢʣʘʜʥʽʰʽ ʟʘʚʜʘʥʥʷ (ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʘʥʘʣʽʪʠʢʘ), ʱʦ 
ʟʤʽʥʶʻ ʩʪʨʫʢʪʫʨʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʟʘʡʥʷʪʦʩʪʽ. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ, ʧʦʪʨʝʙʘ ʚ ʥʘʚʯʘʥʥʽ 
ʧʝʨʩʦʥʘʣʫ ʽ ʘʜʘʧʪʘʮʽʷ ʜʦ ʨʽʟʥʠʭ ˇʨʫʥʪʦʚʠʭ ʫʤʦʚ ʟʘʣʠʰʘʶʪʴʩʷ ʢʣʶʯʦʚʠʤʠ 
ʙʘʨôʻʨʘʤʠ. ɿʘ ʜʘʥʠʤʠ ʨʠʥʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʘʨʪʽʩʪʴ ʘʚʪʦʤʘʪʠʯʥʠʭ 
ʢʘʨʪʦʧʣʝʩʘʜʞʘʣʦʢ ʽ ʚʠʤʦʛʠ ʜʦ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʩʪʨʠʤʫʶʪʴ ʜʨʽʙʥʠʭ 
ʬʝʨʤʝʨʽʚ; ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʦʙʭʽʜʥʽ ʬʽʥʘʥʩʦʚʽ ʧʨʦʛʨʘʤʠ, 
ʦʨʝʥʜʘ ʪʝʭʥʽʢʠ, ʤʦʜʫʣʴʥʠʡ ʜʠʟʘʡʥ ʪʘ ʣʦʢʘʣʴʥʝ ʩʝʨʚʽʩʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʨʘʢʪʠʯʥʽ ʨʦʟʨʦʙʢʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʤʘʡʙʫʪʥʻ 
ʤʘʰʠʥ ʜʣʷ ʧʦʩʘʜʢʠ ʢʘʨʪʦʧʣʽ ʣʝʞʠʪʴ ʥʘ ʧʝʨʝʪʠʥʽ ʤʝʭʘʥʽʢʠ, ʝʣʝʢʪʨʦʥʽʢʠ, 
ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʨʦʙʦʪʦʪʝʭʥʽʢʠ. ʆʩʥʦʚʥʠʤʠ ʪʝʥʜʝʥʮʽʷʤʠ ʻ: 

ʇʝʨʝʭʽʜ ʜʦ ʚʠʩʦʢʦʪʦʯʥʠʭ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʜʦʟʫʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ï 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʽʚ, ʙʝʟʩʪʫʧʽʥʯʘʩʪʠʭ ʨʝʜʫʢʪʦʨʽʚ ʽ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 
ʧʝʨʝʩʘʜʞʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʯʘʩʪʦʪʫ ʧʨʦʧʫʩʢʽʚ ʽ ʧʦʜʚʽʡʥʠʭ 
ʚʠʩʘʜʦʢ. 

ɯʥʪʝʛʨʘʮʽʷ ʩʝʥʩʦʨʽʚ ʪʘ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ ï ʢʘʤʝʨʠ ʪʘ ʘʣʛʦʨʠʪʤʠ 
ʛʣʠʙʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʝʘʣʴʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʚʠʩʘʜʢʠ, 
ʜʦʟʚʦʣʷʶʪʴ ʚʯʘʩʥʦ ʚʠʷʚʣʷʪʠ ʧʦʤʠʣʢʠ ʡ ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʙʝʟ ʟʫʧʠʥʢʠ 
ʤʘʰʠʥʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʠʬʽʢʦʚʘʥʠʭ ʪʘ ʛʽʙʨʠʜʥʠʭ ʧʨʠʚʦʜʽʚ ï ʝʣʝʢʪʨʠʯʥʽ 
ʤʘʰʠʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʦʯʥʽʰʠʡ ʢʦʥʪʨʦʣʴ ʽ ʥʠʞʯʝ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ; 
ʧʝʨʝʭʽʜ ʜʦ ʝʣʝʢʪʨʦʪʨʘʥʩʤʽʩʽʡ ʫ ʪʨʘʢʪʦʨʘʭ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 
ʞʠʚʣʝʥʥʷ ʩʘʜʞʘʣʦʢ. 

ʈʦʟʚʠʪʦʢ ʨʦʙʦʪʠʟʦʚʘʥʠʭ ʽ ʘʚʪʦʥʦʤʥʠʭ ʩʠʩʪʝʤ ï ʨʦʙʦʪʠ-ʩʘʜʞʘʣʢʠ, 
ʙʫʨôʷʥʦʫʙʦʨʦʯʥʽ ʽ ʟʙʠʨʘʣʴʥʽ ʨʦʙʦʪʠ ʜʦʧʦʚʥʶʚʘʪʠʤʫʪʴ ʢʣʘʩʠʯʥʽ ʘʛʨʝʛʘʪʠ, 
ʜʦʟʚʦʣʷʶʯʠ ʩʫʪʪʻʚʦ ʩʢʦʨʦʪʠʪʠ ʧʦʪʨʝʙʫ ʚ ʨʦʙʦʯʽʡ ʩʠʣʽ ʪʘ ʧʽʜʚʠʱʠʪʠ 
ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ʎʠʬʨʦʚʘ ʘʥʘʣʽʪʠʢʘ ʽ çʨʦʟʫʤʥʽè ʬʝʨʤʠ ï ʧʦʻʜʥʘʥʥʷ ʨʦʙʦʪʠʟʦʚʘʥʠʭ 
ʤʘʰʠʥ, ʜʘʪʯʠʢʽʚ, ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ 
ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʜʦʟʚʦʣʠʪʴ ʪʦʯʥʦ ʧʣʘʥʫʚʘʪʠ ʩʪʨʦʢʠ ʧʦʩʘʜʢʠ, ʦʧʪʠʤʽʟʫʚʘʪʠ 
ʥʦʨʤʠ ʜʦʙʨʠʚ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʚʨʦʞʘʡʥʽʩʪʴ ʪʘ ʟʥʠʞʫʚʘʪʠ ʚʠʪʨʘʪʠ. 

ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ 
ʜʦʩʪʫʧʥʽʩʪʴ ʥʦʚʠʭ ʤʘʰʠʥ ʜʣʷ ʜʨʽʙʥʠʭ ʽ ʩʝʨʝʜʥʽʭ ʬʝʨʤʝʨʽʚ, ʫʜʦʩʢʦʥʘʣʠʪʠ 
ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ, ʨʦʟʚʠʥʫʪʠ ʩʝʨʚʽʩʥʽ ʤʝʨʝʞʽ ʪʘ ʧʽʜʪʨʠʤʘʪʠ ʤʽʞʥʘʨʦʜʥʫ 
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ʢʦʦʧʝʨʘʮʽʶ ʚ ʛʘʣʫʟʽ ʪʦʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ. ʆʢʨʽʤ ʪʦʛʦ, ʚʘʞʣʠʚʠʤ ʻ 
ʘʜʘʧʪʘʮʽʷ ʪʝʭʥʽʢʠ ʜʦ ʣʦʢʘʣʴʥʠʭ ʫʤʦʚ: ʨʽʟʥʠʭ ʪʠʧʽʚ ˇʨʫʥʪʫ, ʢʣʽʤʘʪʫ ʽ ʩʦʨʪʫ 
ʢʘʨʪʦʧʣʽ. ʇʨʠ ʜʦʪʨʠʤʘʥʥʽ ʮʠʭ ʫʤʦʚ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʛʨʝʩ ʟʨʦʙʠʪʴ 
ʚʠʨʦʙʥʠʮʪʚʦ ʢʘʨʪʦʧʣʽ ʙʽʣʴʰ ʩʪʽʡʢʠʤ, ʝʢʦʣʦʛʽʯʥʠʤ ʪʘ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤ. 
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ɿɸʇʈʆʇʆʅʆɺɸʅɸ ʂʆʅʉʊʈʋʂʎɯʗ ʋʉʊɸʅʆɺʂʀ ɼʃʗ ʇʆʃʀɺʋ 

ɻʈʀɹɯɺ ɿ ɺɯʗʃʆɺʆʖ ɼʆʑʋɺɸʃʔʅʆʖ ʅɸʉɸɼʂʆʖ 

 

ɹʽʣʝʮʴʢʠʡ ɺ.ʈ., ɹʫʣʠʯ ʈ.ʇ. 

ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʘʢʪʫʘʣʴʥʦʛʦ ʟʘʚʜʘʥʥʷ ʨʦʟʨʦʙʢʠ ʧʨʠʩʪʨʦʶ ʜʣʷ ʧʦʣʠʚʫ 

ʧʝʯʝʨʠʮʴ ʙʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʢʦʥʩʪʨʫʢʮʽʷ, ʪʝʭʥʽʯʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʷʢʦʾ ʻ 

ʤʝʭʘʥʽʟʘʮʽʷ ʧʨʦʮʝʩʫ ʧʦʣʠʚʫ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʝʢʦʥʦʤʠʪʠ ʚʦʜʫ, ʩʢʦʨʦʪʠʪʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʙʦʯʦʾ ʩʠʣʠ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʠʪʠ ʚʨʦʞʘʡʥʽʩʪʴ. ɺʥʝʩʝʥʥʷ 

ʧʦʣʠʚʥʦʾ ʥʦʨʤʠ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʜʦʟʨʽʚʘʥʥʷ ʛʨʠʙʽʚ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʚʤʽʩʪ ʚʦʣʦʛʠ ʚ ʩʫʙʩʪʨʘʪʽ ʥʘ ʦʧʪʠʤʘʣʴʥʦʤʫ ʨʽʚʥʽ.  



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 
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ʋʩʪʘʥʦʚʢʘ ʧʦʣʠʚʫ (ʨʠʩ. 1 ʽ 2) ʷʚʣʷʻ ʩʦʙʦʶ ʟʚʘʨʝʥʫ ʢʦʥʩʪʨʫʢʮʽʶ 

ʩʪʝʣʘʞʥʦʛʦ ʪʠʧʫ 1 (ʨʠʩ. 2), ʟ ʦʜʥʦʛʦ ʙʽʯʥʦʛʦ ʙʦʢʫ ʷʢʦʾ ʚʩʪʘʥʦʚʣʝʥʽ ʤʝʪʘʣʝʚʽ 

ʨʝʡʢʦʚʽ ʥʘʧʨʷʤʥʽ 2 ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʙʽʯʥʦʾ ʢʘʨʝʪʢʠ 3 ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʦʣʠʢʦʚʠʭ ʦʧʦʨ 4. 

 
ʈʠʩ. 1. ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʧʦʣʠʚʫ ʟ ʚʽʷʣʦʚʦʶ ʜʦʱʫʚʘʣʴʥʦʶ ʥʘʩʘʜʢʦʶ: ʘ ï 

ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ; ʙ ï ʚ ʨʦʙʦʪʽ 

 

ɺ ʨʫʭ ʢʘʨʝʪʢʫ 3 ʧʨʠʚʦʜʠʪʴ ʢʨʦʢʦʚʠʡ ʜʚʠʛʫʥ 5 ʰʣʷʭʦʤ ʥʘʤʦʪʫʚʘʥʥʷ ʽ 

ʟʤʦʪʫʚʘʥʥʷ ʢʘʥʘʪʘ 6, ʚʽʣʴʥʽ ʢʽʥʮʽ ʷʢʦʛʦ ʞʦʨʩʪʢʦ ʟʘʢʨʽʧʣʝʥʽ ʥʘ ʜʚʦʭ 

ʧʨʦʪʠʣʝʞʥʠʭ ʢʽʥʮʷʭ ʟʚʘʨʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ.  

 
ʈʠʩ. 2. ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʧʦʣʠʚʫ: 1 ï ʟʚʘʨʥʘ ʢʦʥʩʪʨʫʢʮʽʷ 

ʩʪʝʣʘʞʥʦʛʦ ʪʠʧʫ; 2 ï ʤʝʪʘʣʝʚʽ ʨʝʡʢʦʚʽ ʥʘʧʨʷʤʥʽ; 3 ï ʙʽʯʥʘ ʢʘʨʝʪʢʘ; 4 ï 

ʨʦʣʠʢʦʚʽ ʦʧʦʨʠ; 5 ï ʢʨʦʢʦʚʠʡ ʜʚʠʛʫʥ; 6 ï ʢʘʥʘʪ; 7 ï ʛʽʜʨʘʚʣʽʯʥʽ ʢʣʘʧʘʥʠ ʟ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤ ʢʣʘʧʘʥʦʤ; 8 ï ʨʝʟʝʨʚʫʘʨ; 9 ï ʛʽʜʨʘʚʣʽʯʥʠʡ ʥʘʩʦʩ; 10 ï 

ʛʥʫʯʢʠʡ ʪʨʫʙʦʧʨʦʚʽʜ; 11 ï ʜʦʱʫʚʘʣʴʥʘ ʥʘʩʘʜʢʘ; 12 ï ʙʣʦʢ ʫʧʨʘʚʣʽʥʥʷ; 13, 14 

ï ʚʽʜʧʦʚʽʜʥʦ ʜʘʪʯʠʢʠ ʪʠʩʢʫ ʽ ʚʠʪʨʘʪʠ ʚʦʜʠ 
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ɻʽʜʨʘʚʣʽʯʥʠʡ ʢʣʘʧʘʥ ʟ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤ ʧʨʠʚʦʜʦʤ 7 ʨʝʛʫʣʶʻ ʧʦʜʘʯʫ 

ʥʦʨʤʠ ʧʦʣʠʚʠ ʜʦ ʜʦʱʫʚʘʣʴʥʦʾ ʥʘʩʘʜʢʠ 11, ʱʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʛʽʜʨʘʚʣʽʯʥʠʤ 

ʥʘʩʦʩʦʤ 9 ʧʦ ʛʥʫʯʢʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʫ 10 ʟ ʨʝʟʝʨʚʫʘʨʘ 8.  

ʋʧʨʘʚʣʽʥʥʷ ʚʠʢʦʥʘʚʯʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʙʣʦʢ 

ʫʧʨʘʚʣʽʥʥʷ 12, ʚ ʷʢʠʡ ʟʘʢʣʘʜʝʥʦ ʘʣʛʦʨʠʪʤ ʜʽʡ. ʇʨʦʛʨʘʤʘ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ, 

ʚʠʭʦʜʷʯʠ ʟ ʧʦʢʘʟʘʥʴ ʜʘʪʯʠʢʽʚ ʪʠʩʢʫ 13 ʽ ʚʠʪʨʘʪʠ ʚʦʜʠ 14. 

ʅʘ ʨʠʩ. 3 ʧʦʢʘʟʘʥʦ ʤʝʭʘʥʽʟʤ ʧʨʠʚʦʜʫ ʨʫʭʫ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʧʦʣʠʚʫ. 

 

 
ʈʠʩ. 3. ʄʝʭʘʥʽʟʤ ʧʨʠʚʦʜʫ ʨʫʭʫ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʧʦʣʠʚʫ 

 

ʇʨʠʩʪʨʽʡ ʧʨʘʮʶʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ʅʘ ʩʪʝʣʘʞʽ 1 (ʨʠʩ. 2) ʟʘʢʣʘʜʘʶʪʴ 

ʩʫʙʩʪʨʘʪ ʟ ʤʽʮʝʣʽʻʤ, ʜʘʣʽ ʦʧʝʨʘʪʦʨ ʧʨʦʚʦʜʠʪʴ ʧʝʨʝʚʽʨʢʫ ʦʙʣʘʜʥʘʥʥʷ ʽ 

ʧʨʦʛʨʘʤʫʻ ʘʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ɽʆʄ. ɻʦʪʦʚʫ ʧʨʦʛʨʘʤʫ 

ʨʦʙʦʪʠ ʟʘʚʘʥʪʘʞʫʶʪʴ ʚ ʙʣʦʢ ʫʧʨʘʚʣʽʥʥʷ 12, ʷʢʠʡ, ʢʝʨʫʶʯʠ ʚʠʢʦʥʘʚʯʠʤʠ 

ʤʝʭʘʥʽʟʤʘʤʠ, ʟʜʽʡʩʥʶʻ ʧʨʦʮʝʩ ʚʥʝʩʝʥʥʷ ʧʦʣʠʚʥʦʾ ʥʦʨʤʠ. ɺʤʠʢʘʻʪʴʩʷ 

ʛʽʜʨʘʚʣʽʯʥʠʡ ʥʘʩʦʩ 9, ʽ ʚʦʜʘ ʧʝʨʝʢʘʯʫʻʪʴʩʷ ʧʦ ʛʥʫʯʢʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʫ 10 ʟ 

ʨʝʟʝʨʚʫʘʨʘ 8 ʜʦ ʛʽʜʨʘʚʣʽʯʥʠʭ ʢʣʘʧʘʥʽʚ 7, ʨʦʟʤʽʱʝʥʠʭ ʥʘ ʢʘʨʝʪʮʽ 3. 

ʆʪʨʠʤʘʚʰʠ ʜʘʥʽ ʚʽʜ ʜʘʪʯʠʢʘ ʪʠʩʢʫ 13 ʧʨʦ ʜʦʩʷʛʥʝʥʥʷ ʨʦʙʦʯʠʭ ʧʦʢʘʟʥʠʢʽʚ, 

ʙʣʦʢ ʫʧʨʘʚʣʽʥʥʷ 12 ʧʝʨʝʜʘʻ ʢʦʤʘʥʜʠ ʥʘ ʚʢʣʶʯʝʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ 

ʧʨʠʚʦʜʫ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʢʣʘʧʘʥʘ 7, ʧʽʩʣʷ ʯʦʛʦ ʚʦʜʘ ʥʘʜʭʦʜʠʪʴ ʚ ʜʦʱʫʚʘʣʴʥʫ 

ʥʘʩʘʜʢʫ 11, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʰʣʷʭʦʤ ʜʦʱʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʥʝʩʝʥʥʷ 

ʧʦʣʠʚʥʦʾ ʥʦʨʤʠ ʥʘ ʧʦʚʝʨʭʥʶ ʩʫʙʩʪʨʘʪʫ. ɿʛʽʜʥʦ ʟ ʘʣʛʦʨʠʪʤʦʤ ʨʦʙʦʪʠ, ʙʣʦʢ 

ʫʧʨʘʚʣʽʥʥʷ 12 ʟʘʜʘʻ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʢʘʨʝʪʢʠ 3 ʚʽʜʥʦʩʥʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʣʦʱʠʥʠ ʚʟʜʦʚʞ ʩʪʝʣʘʞʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʦʢʦʚʦʛʦ ʜʚʠʛʫʥʘ 

5. ʆʩʪʘʥʥʽʡ, ʥʘʤʦʪʫʶʯʠ ʘʙʦ ʟʤʦʪʫʶʯʠ ʢʘʥʘʪ 6, ʧʨʠʚʦʜʠʪʴ ʢʘʨʝʪʢʫ ʚ ʨʫʭ. 

ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʨʦʙʦʯʦʛʦ ʮʠʢʣʫ ʙʣʦʢ ʫʧʨʘʚʣʽʥʥʷ 12 ʧʦʜʘʻ ʢʦʤʘʥʜʫ ʥʘ 

ʚʠʤʢʥʝʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʢʣʘʧʘʥʽʚ 7 ʽ ʧʦʚʝʨʥʝʥʥʷ ʢʘʨʝʪʢʠ 3 ʥʘ ʩʪʘʨʪʦʚʫ 

ʧʦʟʠʮʽʶ. 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 

 

 
143 

 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʨʠʩʪʨʽʡ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʠʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʚʽʜʦʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʧʦʣʠʚʫ. 

ʈʦʟʨʦʙʣʝʥʘ ʫʩʪʘʥʦʚʢʘ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʜʦ ʤʽʥʽʤʫʤʫ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʶʜʩʴʢʠʭ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ 

ʤʦʥʽʪʦʨʠʥʛʫ ʽ ʧʽʜʪʨʠʤʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʢʣʽʤʘʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʩʝʨʝʜʦʚʠʱʘ 

ʚ ʢʘʤʝʨʽ ʚʠʨʦʱʫʚʘʥʥʷ. ɿʘʬʽʢʩʦʚʘʥʽ ʧʽʜʩʫʤʢʦʚʽ ʟʚʽʪʠ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʢʽʚ ʟʘ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʤʠ ʢʣʽʤʘʪʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʚ ʭʦʜʽ 

ʚʠʨʦʱʫʚʘʥʥʷ ʛʨʠʙʽʚ, ʜʦʟʚʦʣʷʪʴ ʦʙˇʨʫʥʪʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʨʝʞʠʤʠ, ʥʝʦʙʭʽʜʥʽ 

ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʧʝʯʝʨʠʮʴ.  

 

 

ʋɼʂ 631 

 

ʊɽʍʅɯʏʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʊɽʍʅʆʃʆɻɯʏʅʆɰ ʆʇɽʈɸʎɯɰ 

ɿɹʀʈɸʅʅʗ ɻʈɽʏʂʀ 

 

ɹʘʨʘʙʘʰ ɻ.ɯ., ɹʘʪʶʢ ʃ.ʄ. 

ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɻʨʝʯʢʘ - ʚʘʞʣʠʚʘ ʢʨʫʧôʷʥʘ ʢʫʣʴʪʫʨʘ, ʱʦ ʤʘʻ ʧʦʧʠʪ ʷʢ ʭʘʨʯʦʚʘ 

ʩʠʨʦʚʠʥʘ, ʢʦʨʤʦʚʘ, ʘ ʪʘʢʦʞ ʤʝʜʦʥʦʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʋʩʧʽʰʥʝ ʟʙʠʨʘʥʥʷ 

ʚʨʦʞʘʶ ʟʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ ʚʽʜ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʫʤʦʚ, ʘʣʝ ʡ ʚʽʜ ʧʨʘʚʠʣʴʥʦ 

ʧʽʜʽʙʨʘʥʦʾ ʪʝʭʥʽʢʠ, ʩʚʦʻʯʘʩʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʽ ʜʦʪʨʠʤʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʥʦʨʤ. ʊʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʟʥʘʯʘʻ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ 

ʤʘʰʠʥʥʦ-ʪʝʭʥʽʯʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʘʪʠ ʦʧʝʨʘʮʽʶ 

ʟʙʠʨʘʥʥʷ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʪʨʘʪʘʤʠ, ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʷʢʦʩʪʽ ʟʝʨʥʘ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʦʣʦʛʦʩʪʽ ʽ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʦʩʣʠʥ. ɿʙʠʨʘʥʥʷ ʛʨʝʯʢʠ ï 

ʚ̔ ʜʧʦʚʽʜʘʣʴʥʠʡ ʝʪʘʧ, ʱʦ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻ ʷʢʽʩʪʴ ʽ ʢʽʣʴʢʽʩʪʴ 

ʫʨʦʞʘʶ. ʆʩʢʽʣʴʢʠ ʮʷ ʢʫʣʴʪʫʨʘ ʜʦʩʪʠʛʘʻ ʥʝʨʽʚʥʦʤʽʨʥʦ, ʚʘʞʣʠʚʦ ʧʨʘʚʠʣʴʥʦ 

ʚʠʙʨʘʪʠ ʯʘʩ ʜʣʷ ʟʙʠʨʘʥʥʷ, ʱʦʙ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʪʨʘʪʠ ʟʝʨʥʘ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ 

ʡʦʛʦ ʚʠʩʦʢʫ ʷʢʽʩʪʴ.  

ʆʩʥʦʚʥʽ ʤʝʪʦʜʠ ʟʙʠʨʘʥʥʷ ʛʨʝʯʢʠ: 

1. ʈʦʟʜʽʣʴʥʝ ʟʙʠʨʘʥʥʷ (ʜʚʦʬʘʟʥʠʡ ʤʝʪʦʜ) - ʩʧʦʯʘʪʢʫ ʩʢʦʰʫʶʪʴ 

ʨʦʩʣʠʥʠ ʽ ʫʢʣʘʜʘʶʪʴ ʾʭ ʫ ʚʘʣʢʠ, ʜʦʧʫʩʪʠʤʠʡ ʯʘʩ ʧʽʜʩʫʰʢʠ, ʧʦʪʽʤ ʧʽʜʙʽʨ 

ʚʘʣʢʘ ʡ ʦʙʤʦʣʦʪ [1].ʎʝʡ ʤʝʪʦʜ ʻ ʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʽ ʝʬʝʢʪʠʚʥʠʤ, ʦʩʢʽʣʴʢʠ 

ʜʘʻ ʟʤʦʛʫ ʟʽʙʨʘʪʠ ʟʝʨʥʦ ʟ ʚʠʩʦʢʠʤʠ ʧʦʩʽʚʥʠʤʠ ʷʢʦʩʪʷʤʠ. ɿʙʠʨʘʥʥʷ 

ʧʦʯʠʥʘʶʪʴ ʥʘ 8ï10 ʜʥʽʚ ʨʘʥʽʰʝ, ʥʽʞ ʧʨʠ ʧʨʷʤʦʤʫ ʢʦʤʙʘʡʥʫʚʘʥʥʽ. ʉʢʦʰʝʥʫ 

ʛʨʝʯʢʫ ʟʘʣʠʰʘʶʪʴ ʫ ʚʘʣʢʘʭ ʥʘ 3ï5 ʜʥʽʚ, ʧʦʢʠ ʚʦʣʦʛʽʩʪʴ ʟʝʨʥʘ ʥʝ ʟʥʠʟʠʪʴʩʷ 

ʜʦ 15ï17%, ʘ ʩʪʝʙʝʣ ʽ ʣʠʩʪʢʽʚ ï ʜʦ 30ï36%. ʇʽʩʣʷ ʮʴʦʛʦ ʧʨʦʚʦʜʷʪʴ ʦʙʤʦʣʦʪ. 

2. ʇʨʷʤʝ ʢʦʤʙʘʡʥʫʚʘʥʥʷ - ʢʦʣʠ ʟʝʨʥʦ ʽ ʩʪʝʙʣʘ ʟʙʠʨʘʶʪʴʩʷ ʙʝʟ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʢʦʰʫʚʘʥʥʷ ʚ ʚʘʣʢʠ. ʎʝ ʤʦʞʣʠʚʦ ʜʣʷ ʜʝʪʝʨʤʽʥʘʥʪʥʠʭ ʯʠ 

ʚʠʨʽʚʥʷʥʠʭ ʧʦʩʽʚʽʚ, ʟʘ ʫʤʦʚ, ʱʦ ʚʦʣʦʛʦʩʪʽ ʽ ʩʪʫʧʽʥʴ ʜʦʩʪʠʛʘʥʥʷ ʙʽʣʴʰ-ʤʝʥʰ 

ʦʜʥʘʢʦʚʽ [1]. ʎʝʡ ʤʝʪʦʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʩʢʦʨʦʩʪʠʛʣʠʭ ʩʦʨʪʽʚ, ʷʢʽ 
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ʜʦʩʪʠʛʘʶʪʴ ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʦ. ʇʨʦʪʝ ʟʝʨʥʦ ʧʽʩʣʷ ʪʘʢʦʛʦ ʟʙʠʨʘʥʥʷ ʟʘʟʚʠʯʘʡ 

ʤʘʻ ʧʽʜʚʠʱʝʥʫ ʚʦʣʦʛʽʩʪʴ, ʪʦʤʫ ʡʦʛʦ ʦʙʦʚôʷʟʢʦʚʦ ʧʨʦʩʫʰʫʶʪʴ ʽ ʦʯʠʱʫʶʪʴ 

ʜʦ ʚʩʪʘʥʦʚʣʝʥʠʭ ʩʪʘʥʜʘʨʪʽʚ. 

ʂʦʞʝʥ ʽʟ ʤʝʪʦʜʽʚ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ, ʽ ʚʠʤʦʛʠ ʜʦ ʪʝʭʥʽʢʠ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ. 

ʂʣʶʯʦʚʽ ʧʘʨʘʤʝʪʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ [2] 

¶ ʉʪʘʜʽʷ ʜʦʩʪʠʛʘʥʥʷ ʟʝʨʥʘ ʽ ʯʘʩʪʢʦʚʘ ʜʦʩʪʠʛʘʥʥʷ (ʧʦʙʫʨʽʥʥʷ) - 

ʦʧʪʠʤʘʣʴʥʦ, ʢʦʣʠ 65-75 % ʟʝʨʝʥ ʥʘ ʨʦʩʣʠʥʘʭ ʧʦʙʫʨʽʣʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʽʙʨʘʪʠ 

ʟʝʨʥʦ ʽʟ ʚʠʩʦʢʠʤ ʚʠʭʦʜʦʤ ʽ ʷʢʽʩʪʶ. 

¶ ɺʦʣʦʛʽʩʪʴ ʟʝʨʥʘ ʪʘ ʟʝʣʝʥʦʾ ʤʘʩʠ (ʩʪʝʙʣʘ, ʣʠʩʪʷ): ʧʽʜ ʯʘʩ 

ʟʙʠʨʘʥʥʷ ʟʝʨʥʦ ʤʘʻ ʙʫʪʠ ʟʚʦʣʦʞʝʥʠʤ, ʘʣʝ ʧʽʩʣʷ ʧʽʜʩʠʭʘʥʥʷ ʚ ʚʘʣʢʘʭ 

ʚʦʣʦʛʽʩʪʴ ʟʝʨʥʘ ʧʦʚʠʥʥʘ ʟʥʠʞʫʚʘʪʠʩʴ ʜʦ ʨʽʚʥʷ, ʧʨʠʜʘʪʥʦʛʦ ʜʦ ʟʙʝʨʽʛʘʥʥʷ 

(ʧʨʠʙʣʠʟʥʦ 13-16 %) ʽ ʟʝʣʝʥʦʾ ʤʘʩʠ - 30-35 %.  

¶ ʏʘʩ ʜʦʙʠ ʽ ʧʦʛʦʜʥʽ ʫʤʦʚʠ: ʥʘʡʢʨʘʱʽ ʫʤʦʚʠ - ʨʘʥʦʢ ʘʙʦ ʚʝʯʽʨ, 

ʢʦʣʠ ʨʦʩʘ ʽ ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʜʦʧʦʤʘʛʘʶʪʴ ʟʤʝʥʰʠʪʠ ʚʪʨʘʪʠ ʧʨʠ ʦʩʠʧʘʥʥʽ. 

ɾʘʨʠ ʘʙʦ ʩʫʭʘ ʩʧʝʢʘ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʝʨʝʩʠʭʘʥʥʷ ʨʦʩʣʠʥ, ʢʨʠʭʢʦʩʪʽ 

ʩʪʝʙʝʣ, ʧʽʜʚʠʱʝʥʥʷ ʚʪʨʘʪ.  

ʄʘʰʠʥʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ [1] 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʟʙʠʨʘʥʥʷ ʛʨʝʯʢʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʝʭʥʽʢʘ ʪʘ 

ʦʙʣʘʜʥʘʥʥʷ, ʷʢʽ ʤʘʶʪʴ ʧʝʚʥʽ ʧʘʨʘʤʝʪʨʠ, ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 1 ʪʘ ʚ ʪʘʙʣ. 1: 

 

 
ʈʠʩ. 1. ʊʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ ʟʙʠʨʘʥʥʷ ʛʨʝʯʢʠ ʪʘ ʚʪʨʘʪʠ ʚʨʦʞʘʶ 

 

ʅʘ ʨʠʩ.1 ʚ ʪʘʙʣʠʮʽ ʚʪʨʘʪ ʧʦʢʘʟʘʥʦ ʚʪʨʘʪʠ ʚʨʦʞʘʶ (ʟʝʨʥʘ) ʧʽʜ ʯʘʩ 

ʦʧʝʨʘʮʽʾ ʟʙʠʨʘʥʥʷ - ʪʦʙʪʦ ʚʽʜʩʦʪʦʢ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ 

ʟʽʙʨʘʥʦʛʦ/ʦʯʽʢʫʚʘʥʦʛʦ ʟʝʨʥʘ, ʷʢʠʡ ʥʝ ʧʦʪʨʘʧʣʷʻ ʚ ʦʙʣʽʢ ʯʝʨʝʟ ʨʽʟʥʽ 

ʧʨʠʯʠʥʠ. 
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ʊʘʙʣʠʮʷ 1 

ɺʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʤʘʰʠʥʘʤʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷʤ 

ʆʧʝʨʘʮʽʷ 
ʅʝʦʙʭʽʜʥʘ ʪʝʭʥʽʢʘ / 

ʧʨʠʩʪʦʩʫʚʘʥʥʷ 
ʆʩʦʙʣʠʚʦʩʪʽ ʪʝʭʥʽʢʠ 

ʉʢʦʰʫʚʘʥʥʷ 

ɾʥʠʚʘʨʢʠ ʘʙʦ 

ʞʘʪʢʠ, ʥʘʚʽʩʥʽ ʯʠ 

ʧʨʠʯʽʧʥʽ ʚʘʣʢʦʚʽ 

ʞʘʪʢʠ 

ɺʠʩʦʪʘ ʟʨʽʟʫ å 12-15 ʩʤ (ʜʣʷ 

ʨʦʟʜʽʣʴʥʦʛʦ ʩʧʦʩʦʙʫ), ʞʘʪʢʘ ʤʘʻ 

ʙʫʪʠ ʜʦʙʨʝ ʚʽʜʨʝʛʫʣʴʦʚʘʥʘ, ʱʦʙ 

ʨʽʟʘʣʴʥʠʡ ʘʧʘʨʘʪ ʧʨʘʮʶʚʘʚ ʙʝʟ 

ʟʘʪʦʨʽʚ; ʤʦʪʦʚʠʣʦ ʤʘʻ ʟʘʭʦʧʣʶʚʘʪʠ 

ʩʪʝʙʣʘ, ʘʣʝ ʥʝ ʧʦʰʢʦʜʞʫʚʘʪʠ ʟʝʨʥʦ.  

ʌʦʨʤʫʚʘʥʥʷ 

ʚʘʣʢʽʚ 

ɺʘʣʢʦʚʽ ʞʘʪʢʠ ʘʙʦ 

ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʣʷ 

ʚʘʣʢʫʚʘʥʥ ̫

ɺʘʣʢʠ ʤʘʶʪʴ ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʽ ʪʘʢ, 

ʱʦʙ ʙʫʣʘ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʽʙʨʘʪʠ ʾʭ 

ʙʝʟ ʚʝʣʠʢʠʭ ʚʪʨʘʪ ʦʩʠʧʘʥʥʷ; ʧʽʩʣʷ 

ʩʢʦʰʫʚʘʥʥʷ ʨʦʩʣʠʥ ʫ ʚʘʣʢʘʭ ʩʣʽʜ 

ʜʘʪʠ ʯʘʩ ʥʘ ʧʽʜʩʫʰʫʚʘʥʥʷ.  

ʇʽʜʙʽʨ 

ʚʘʣʢʽʚ 

ʇʣʘʪʬʦʨʤʠ-

ʧʽʜʙʠʨʘʯʽ ʚʘʣʢʽʚ 

ʘʙʦ ʩʧʝʮʽʘʣʴʥʽ 

ʧʨʠʻʜʥʘʥʥʷ ʜʦ 

ʢʦʤʙʘʡʥʽʚ 

ʊʝʭʥʽʢʘ ʤʘʻ ʧʽʜʽʡʤʘʪʠ ʚʘʣʢʠ ʟ 

ʤʽʥʽʤʘʣʴʥʠʤ ʫʰʢʦʜʞʝʥʥʷʤ; 

ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʜʚʦʬʘʟʥʦʛʦ ʩʧʦʩʦʙʫ.  

ʆʙʤʦʣʦʪ 

ɿʝʨʥʦʟʙʠʨʘʣʴʥʽ 

ʢʦʤʙʘʡʥʠ ʟʽ 

ʟʤʽʥʥʠʤʠ 

ʧʣʘʪʬʦʨʤʘʤʠ ʪʘ 

ʤʦʣʦʪʦʯʢʦʚʠʤ (ʘʙʦ 

ʨʦʪʦʨʥʠʤ) 

ʧʨʠʩʪʨʦʻʤ 

ʊʨʝʙʘ ʥʘʣʘʰʪʫʚʘʪʠ ʢʦʤʙʘʡʥ ʥʘ 

ʦʙʝʨʝʞʥʠʡ ʨʝʞʠʤ: ʟʤʝʥʰʝʥʥʷ 

ʦʙʦʨʦʪʽʚ ʤʦʣʦʪʠʣʴʥʦʛʦ ʘʧʘʨʘʪʫ, 

ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʜʘʯʽ ʤʘʪʝʨʽʘʣʫ, ʱʦʙ 

ʫʥʠʢʥʫʪʠ ʧʦʰʢʦʜʞʝʥʥʷ ʟʝʨʝʥ.  

 

ʑʦ ʢʦʥʢʨʝʪʥʦ ʚʭʦʜʠʪʴ ʫ ʮʽ ʚʪʨʘʪʠ: 

¶ ʦʩʠʧʘʥʥʷ ʥʘ ʧʦʣʽ ʧʽʜ ʯʘʩ ʩʢʦʰʫʚʘʥʥʷ ʽ ʧʽʜʙʠʨʘʥʷ ʚʘʣʢʽʚ; 

¶ ʟʘʣʠʰʢʠ ʚ ʩʪʝʙʣʽ/ʚʘʣʢʫ, ̫ ʢʽ ʥʝ ʙʫʣʠ ʧʽʜʽʙʨʘʥʽ ʯʠ ʦʙʤʦʣʦʪʝʥʽ; 

¶ ʚʪʨʘʪʠ ʧʨʠ ʤʦʣʦʪʴʙʽ (ʚʠʢʣʴʦʚʫʚʘʥʥʷ, ʧʨʦʧʫʩʢ ʯʝʨʝʟ ʤʦʣʦʪʠʣʴʥʠʡ 

ʘʧʘʨʘʪ); 

¶ ʤʝʭʘʥʽʯʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʽ ʧʘʜʽʥʥʷ ʷʢʦʩʪʽ (ʯʘʩʪʠʥʘ ʟʝʨʥʘ 

ʥʝʧʨʠʜʘʪʥʘ ʜʦ ʨʝʘʣʽʟʘʮʽʾ); 

¶ ʪʨʘʥʩʧʦʨʪʥʽ/ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʽ ʚʪʨʘʪʠ ʧʽʜ ʯʘʩ ʧʝʨʝʚʝʟʝʥʥʷ ʟ ʧʦʣʷ. 

ʇʨʦʝʢʪʥʠʡ ʩʢʣʘʜ ʢʦʤʧʣʝʢʩʫ ʤʘʰʠʥ ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ ʜʣʷ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʝʚʥʦʾ ʧʣʦʱʽ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʢʦʤʧʣʝʢʩʫ ʥʘ 1000 ʛʘ ʛʨʝʯʢʠ 

ʫ ʚʘʨʽʘʥʪʘʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ: ʪʨʘʢʪʦʨʠ ʨʽʟʥʦʾ ʧʦʪʫʞʥʦʩʪʽ 

(ʥʘʧʨʠʢʣʘʜ ʍʊɿ-17022), ʟʝʨʥʦʟʙʠʨʘʣʴʥʽ ʢʦʤʙʘʡʥʠ, ʧʣʘʪʬʦʨʤʠ ʧʽʜʙʠʨʘʯʽ 

ʚʘʣʢʽʚ, ʧʨʠʯʝʧʠ, ʥʘʚʘʥʪʘʞʫʚʘʯʽ, ʙʦʨʦʥʠ, ʢʫʣʴʪʠʚʘʪʦʨʠ, ʧʣʫʛʠ ʪʦʱʦ [3].  



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁVȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 
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ʎʝ ʽʣʶʩʪʨʫʻ, ʱʦ ʪʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʻ ʙʫʪʠ ʢʦʤʧʣʝʢʩʥʠʤ - ʥʝ 

ʣʠʰʝ ʢʦʤʙʘʡʥ, ʘʣʝ  ̔ʟʘʩʦʙʠ ʦʙʨʦʙʽʪʢʫ, ʧʽʜʛʦʪʦʚʢʠ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. 

ʊʨʫʜʥʦʱʽ ʽ ʰʣʷʭʠ ʾʭ ʧʦʜʦʣʘʥʥʷ: 

¶ ʅʝʨʽʚʥʦʤʽʨʥʝ ʜʦʩʪʠʛʘʥʥʷ ʟʝʨʥʘ - ʯʝʨʝʟ ʮʝ ʩʢʣʘʜʥʦ ʚʠʙʨʘʪʠ ʻʜʠʥʠʡ 

ʦʧʪʠʤʘʣʴʥʠʡ ʯʘʩ ʟʙʠʨʘʥʥʷ; ʮʝ ʯʘʩʪʦ ʟʤʫʰʫʻ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʨʦʟʜʽʣʴʥʠʡ 

ʩʧʦʩʽʙ.  

¶ ɺʠʩʦʢʽ ʚʪʨʘʪʠ ʯʝʨʝʟ ʦʩʠʧʘʥʥʷ - ʧʽʜ ʯʘʩ ʩʢʦʰʫʚʘʥʥʷ ʘʙʦ ʧʽʜʙʽʨ 

ʚʘʣʢʘ, ʦʩʦʙʣʠʚʦ ʢʦʣʠ ʩʪʝʙʣʘ ʩʫʭʽ ʘʙʦ ʚʽʪʝʨ; ʧʨʘʚʠʣʴʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʚʠʩʦʪʠ 

ʩʢʦʰʫʚʘʥʥʷ ʽ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʚʘʣʢʘ ʤʦʞʝ ʟʥʠʟʠʪʠ ʮʽ ʚʪʨʘʪʠ.  

¶ ʇʦʪʨʝʙʘ ʚ ʧʽʜʩʫʰʫʚʘʥʥʽ - ʷʢʱʦ ʟʝʨʥʦ ʟʘʥʘʜʪʦ ʚʦʣʦʛʝ, ʡʦʛʦ 

ʜʦʚʦʜʠʪʴʩʷ ʩʫʰʠʪʠ ʘʙʦ ʯʝʢʘʪʠ ʧʽʜʩʫʰʫʚʘʥʥʷ ʫ ʚʘʣʢʘʭ; ʮʝ ʧʦʚôʷʟʘʥʦ ʟ 

ʨʠʟʠʢʦʚʘʥʽʩʪʶ ʯʝʨʝʟ ʜʦʱ ʯʠ ʨʷʩʥʽ ʦʧʘʜʠ.  

¶ ʇʨʘʚʠʣʴʥʝ ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʝʭʥʽʢʠ - ʥʝʚʽʨʥʦ ʚʽʜʨʝʛʫʣʴʦʚʘʥʽ ʨʝʞʠʤʠ 

ʤʦʣʦʪʠʣʴʥʦʛʦ ʘʧʘʨʘʪʫ, ʥʝʜʦʩʪʘʪʥʻ ʥʘʣʘʰʪʫʚʘʥʥʷ ʞʘʪʢʠ ʘʙʦ ʧʽʜʙʠʨʘʯʘ 

ʤʦʞʫʪʴ ʟʙʽʣʴʰʠʪʠ ʚʪʨʘʪʠ ʪʘ ʟʥʠʟʠʪʠ ʷʢʽʩʪʴ ʟʝʨʥʘ.  

ɺʠʩʥʦʚʢʠ: 

¶ ʆʧʪʠʤʘʣʴʥʠʤ ʻ ʢʦʤʧʣʝʢʩʥʝ ʪʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʚʨʘʭʦʚʫʻ 

ʤʝʪʦʜ ʟʙʠʨʘʥʥʷ, ʩʦʨʪ ʛʨʝʯʢʠ ʽ ʨʽʚʝʥʴ ʜʦʩʪʠʛʘʥʥʷ. 

¶ ʈʦʟʜʽʣʴʥʠʡ ʩʧʦʩʽʙ (ʩʢʦʰʫʚʘʥʥʷ + ʚʘʣʢʠ + ʦʙʤʦʣʦʪ) ʟʘʟʚʠʯʘʡ ʜʘʻ 

ʢʨʘʱʫ ʷʢʽʩʪʴ ʽ ʤʝʥʰʽ ʚʪʨʘʪʠ, ʘʣʝ ʚʠʤʘʛʘʻ ʜʦʜʘʪʢʦʚʦʛʦ ʯʘʩʫ ʪʘ ʦʙʣʘʜʥʘʥʥʷ. 

¶ ʇʨʷʤʝ ʢʦʤʙʘʡʥʫʚʘʥʥʷ ð ʙʽʣʴʰ ʧʨʦʩʪʠʡ ʚ ʦʨʛʘʥʽʟʘʮʽʾ, ʤʝʥʰ 

ʟʘʪʨʘʪʥʠʡ ʟʘ ʦʧʝʨʘʮʽʷʤʠ, ʘʣʝ ʚʠʤʘʛʘʻ ʚʠʩʦʢʦʾ ʚʠʨʽʚʥʷʥʦʩʪʽ ʧʦʩʽʚʫ ʪʘ 

ʢʦʥʪʨʦʣʶ ʚʦʣʦʛʦʩʪʽ. 

¶ ɯʥʚʝʩʪʠʮʽʾ ʚ ʷʢʽʩʥʫ ʞʘʪʢʫ, ʧʣʘʪʬʦʨʤʠ-ʧʽʜʙʠʨʘʯʽ, ʢʦʤʙʘʡʥʠ ʟ 

ʛʥʫʯʢʠʤ ʥʘʣʘʰʪʫʚʘʥʥʷʤ, ʘ ʪʘʢʦʞ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʽ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʧʝʨʚʠʥʥʦʾ ʦʙʨʦʙʢʠ ʽ ʧʽʜʩʫʰʫʚʘʥʥʷ ð ʢʣʶʯʦʚʽ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʙʠʨʘʥʥʷ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʊʝʭʥʦʣʦʛʽʷ ʚʠʨʦʱʫʚʘʥʥʷ ʛʨʝʯʢʠ ʚ ʋʢʨʘʾʥʽ - ʩʪʨʦʢʠ, ʚʦʣʦʛʦʩʪʽ, 

ʚʽʜʤʽʥʥʦʩʪʽ ʤʝʪʦʜʽʚ. https://glendeal.com/ua/blog/tehnologiya-

vyroshhuvannya-grechky-v-ukrayini/?utm_source=chatgpt.com 

2. Garry Organic. ʆʨʛʘʥʽʯʥʘ ʛʨʝʯʢʘ. ʊʝʭʥʦʣʦʛʽʷ ʚʠʨʦʱʫʚʘʥʥʷè. 

https://organni.com/organic-buckwheat/?utm_source=chatgpt.com 

3. ʊʝʭʥʦʣʦʛʽʷ ʚʠʨʦʱʫʚʘʥʥʷ ʛʨʝʯʢʠ ʚ ʋʢʨʘʾʥʽ ʥʘ 2025 - ʘʛʨʦʢʘʨʪʢʘ, 

ʩʪʨʦʢʠ ʟʙʠʨʘʥʥʷ, ʨʝʢʦʤʝʥʜʘʮʽʾ. https://agroexp.com.ua/uk/tehnologiya-

vyiraschivaniya-grechihi-grechki-v-ukraine?utm_source=chatgpt.com 

  

https://glendeal.com/ua/blog/tehnologiya-vyroshhuvannya-grechky-v-ukrayini/?utm_source=chatgpt.com
https://glendeal.com/ua/blog/tehnologiya-vyroshhuvannya-grechky-v-ukrayini/?utm_source=chatgpt.com
https://organni.com/author/garry/
https://organni.com/organic-buckwheat/?utm_source=chatgpt.com
https://agroexp.com.ua/uk/tehnologiya-vyiraschivaniya-grechihi-grechki-v-ukraine?utm_source=chatgpt.com
https://agroexp.com.ua/uk/tehnologiya-vyiraschivaniya-grechihi-grechki-v-ukraine?utm_source=chatgpt.com
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ʆɹɻʈʋʅʊʋɺɸʅʅʗ ʊɽʍʅʆʃʆɻɯʏʅʆɻʆ ʇʈʆʎɽʉʋ 

ɿɹʀʈɸʅʅʗ ʈʀʎʀʅʀ 

 

ɾʫʨʘʚʝʣʴ ɼ. ʇ.1, ɼʽʜʫʨ ɺ. ɺ.2 
1ʊʘʚʨʽʡʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɼʤʠʪʨʘ ʄʦʪʦʨʥʦʛʦ 
2ʋʤʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʋʥʽʢʘʣʴʥʽ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʋʢʨʘʾʥʠ ʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʢʫʣʴʪʠʚʫʚʘʪʠ ʨʠʮʠʥʫ ʡ ʧʝʨʝʨʦʙʣʷʪʠ ʾʾ ʥʘ ʢʘʩʪʦʨʦʚʝ ʤʘʩʣʦ [1]. 

ʎʝ ʥʝ ʪʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʟʘʦʱʘʜʞʫʚʘʪʠ ʚʘʣʶʪʫ, ʘʣʝ ʡ ʙʫʪʠ ʾʾ ʜʞʝʨʝʣʦʤ. ʂʨʽʤ 

ʮʴʦʛʦ ʨʠʮʠʥʘ ʻ ʛʘʨʥʠʤ ʧʦʧʝʨʝʜʥʠʢʦʤ ʜʣʷ ʟʣʘʢʦʚʠʭ, ʢʫʢʫʨʫʜʟʠ ʡ ʽʥ. 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. ʈʝʥʪʘʙʝʣʴʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʡ ʧʝʨʝʨʦʙʢʠ 

ʨʠʮʠʥʠ ʧʝʨʝʚʠʱʫʻ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʡ ʧʝʨʝʨʦʙʢʠ ʩʦʥʷʰʥʠʢʘ. 

ʊʘʢ ʥʘʧʨʠʢʣʘʜ ʧʨʠ ʟʘʢʫʧʽʚʝʣʴʥʽʡ ʮʽʥʽ ʨʠʮʠʥʠ 1400 ʛʨʥ./ʪ ʟʘʛʘʣʴʥʘ 

ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʜʣʷ ʩʫʯʘʩʥʠʭ ʩʦʨʪʽʚ ʪʘʢʠʭ ʷʢ "ʍʦʨʪʠʮʢʘʷ 3", "ʍʦʨʪʠʯʘʥʢʘ", 

"ʂʫʙʘʥʩʴʢʘ 15" ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 300%. ʇʨʠ ʚʩʽʡ ʝʢʦʥʦʤʽʯʥʽʡ 

ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʨʠʮʠʥʠ ʚ ʮʝʡ ʯʘʩ ʾʾ ʚʠʨʦʙʥʠʮʪʚʦ ʚ ʋʢʨʘʾʥʽ ʧʨʘʢʪʠʯʥʦ 

ʧʨʠʧʠʥʠʣʦʩʷ. ʋ ʩʪʘʜʽʾ ʘʥʘʙʽʦʟʫ ʧʝʨʝʙʫʚʘʻ ʩʝʣʝʢʮʽʡʥʘ ʨʦʙʦʪʘ. ʆʩʥʦʚʥʠʤʠ 

ʧʨʠʯʠʥʘʤʠ ʧʘʜʽʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʨʠʮʠʥʠ ʚ ʋʢʨʘʾʥʽ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʤʝʭʘʥʽʟʘʮʽʾ 

ʾʾ ʚʠʨʦʙʥʠʮʪʚʘ ʡ ʧʝʨʝʨʦʙʢʠ [2]. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʚ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ ʽ ʨʦʟʨʦʙʢʫ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʟʙʠʨʘʥʥʷ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʤʝʪʦʜʦʤ 

ʦʙʯʽʩʫʚʘʥʥʷ ʥʘ ʢʦʨʝʥʶ ʚʥʝʩʣʠ ʚʯʝʥʽ ʣʘʙʦʨʘʪʦʨʽʾ ʟʙʠʨʘʣʴʥʠʭ ʤʘʰʠʥ ʄɯʄʉɻ 

(ʥʠʥʽ ʊɼɸʊʋ), ʜ.ʪ.ʥ., ʧʨʦʬ.  ʐʘʙʘʥʦʚ ʇ.ɸ., ʢ.ʪ.ʥ., ʜʦʮ. ɼʘʥʯʝʥʢʦ ʄ.ʄ., 

ʢ.ʪ.ʥ., ʜʦʮ. ɸʙʣʦʛʥ̔ ʄ.ʄ., ʢ.ʪ.ʥ.  ɻʦʣʫʙʚ̒ ɯ.ʂ., ʢ.ʪ.ʥ., ʜʦʮ. ɻʦʥʯʘʨʦʚ ɹ.ɯ., ʢ.ʪ.ʥ., 

ʜʦʮ. ʐʦʢʘʨʝʚ ʆ.ʄ., ʢ.ʪ.ʥ., ʜʦʮ. ʐʢʥ̔ʜʝʨ ɺ.ʄ., ʢ.ʪ.ʥ., ʜʦʮ. ʎʠʙʫʣʴʥʢ̔ʦʚ ɺ.ʄ., 

ʢ.ʪ.ʥ., ʜʦʮ. ʇʦʚʽʣʷʡ ɺ.ʄ. [3]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʟʙʠʨʘʥʥʷ 

ʨʠʮʠʥʠ ʤʝʪʦʜʦʤ ʦʙʯʽʩʫʚʘʥʥʷ ʥʘ ʢʦʨʝʥʶ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ ʧʦʥʦʚʣʝʥʥʷ ʪʝʭʥʽʢʠ 

ʜʣʷ ʟʙʠʨʘʥʥʷ ʨʠʮʠʥʠ ʚʯʝʥʠʤʠ ʽ ʽʥʞʝʥʝʨʘʤʠ ʊɼɸʊʋ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ 

ʜʦʩʣʽʜʥʠʡ ʟʨʘʟʦʢ ʦʯʽʩʫʶʯʦʛʦ ʤʦʜʫʣʶ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʦʯʦʩʫ 

ʨʦʩʣʠʥ ʨʠʮʠʥʠ ʥʘ ʢʦʨʝʥʽ (ʧʘʪʝʥʪ ˉ200808162 ʚʽʜ 17.06.08) [4]. ʊʘʢʦʞ ʙʫʣʘ 

ʧʨʠʡʥʷʪʘ ʩʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʙʠʨʘʥʥʷ ʥʘʩʽʥʥʷ 

ʨʠʮʠʥʠ ʤʝʪʦʜʦʤ ʦʯʦʩʫ ʥʘ ʢʦʨʝʥʽ (ʨʠʩ. 1). ʄʊɸ ʚʠʢʦʥʫʻ ʧʝʨʰʫ ʦʧʝʨʘʮʽʶ ʚ 

ʟʘʛʘʣʴʥʦʤʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʣʘʥʮʶʟʽ ʟʙʠʨʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʁʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ï ʦʙʯʽʩʫʚʘʥʥʷ ʨʦʩʣʠʥ ʥʘ ʢʦʨʝʥʶ, ʟʙʽʨ ʦʯʽʩʘʥʦʛʦ ʚʦʨʦʭʫ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʧʨʠʯʽʧ. ɿʽʙʨʘʥʠʡ ʚ ʧʨʠʯʽʧ ʦʯʦʩʘʥʠʡ ʚʦʨʦʭ, ʜʦʩʪʘʚʣʷʻʪʴʩʷ ʥʘ 

ʪʽʢ ʜʣʷ ʡʦʛʦ ʜʦʦʧʨʘʮʶʚʘʥʥʷ. ʅʘ ʪʦʢʫ ʧʨʦʚʦʜʷʪʴ ʜʦʩʫʰʫʚʘʥʥʷ  ʦʯʽʩʘʥʦʛʦ 

ʚʦʨʦʭʫ, ʟ ʧʦʜʘʣʴʰʦʶ ʡʦʛʦ ʩʝʧʘʨʘʮʽʻʶ, ʚʠʪʠʨʘʥʥʷʤ ʢʦʨʦʙʦʯʦʢ ʽ ʩʝʧʘʨʘʮʽʻʶ 
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ʟʝʨʥʘ ʥʘ ʩʪʘʮʽʦʥʘʨʥʠʭ ʫʩʪʘʥʦʚʢʘʭ. 

 

 

ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʦʯʽʩʫʚʘʥʥʷ ʨʠʮʠʥʠ. 

 

ʅʘ ʨʠʩ. 2 ʥʘʚʝʜʝʥʦ ʪʝʭʥʦʣʦʛʽʯʥʫ ʩʭʝʤʫ ʥʘʚʽʩʥʦʾ ʟʙʠʨʘʣʴʥʦʾ ʤʘʰʠʥʠ. 

 
ʈʠʩ. 2. ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʥʘʚʽʩʥʦʾ ʟʙʠʨʘʣʴʥʦʾ ʤʘʰʠʥʠ: 1 ï ʄʊɸ,  

2 ï ʦʯʽʩʫʶʯʠʡ ʤʦʜʫʣʴ, 3 ï ʧʨʠʯʽʧ ʜʣʷ ʟʙʦʨʫ ʦʯʽʩʘʥʦʛʦ ʚʦʨʦʭʫ. 

 

ʆʩʥʦʚʥʠʤ ʨʦʙʦʯʠʤ ʦʨʛʘʥʦʤ ʟʙʠʨʘʣʴʥʦʾ ʤʘʰʠʥʠ ʻ ʦʜʥʦʙʘʨʘʙʘʥʥʠʡ 

ʦʯʽʩʫʶʯʠʡ ʧʨʠʩʪʨʽʡ (ʨʠʩ. 3), ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʦʯʽʩʫʶʯʦʛʦ ʙʘʨʘʙʘʥʫ 1, 

ʢʦʞʫʭʘ 2 ʽ ʧʨʠʡʦʤʥʦʾ ʢʘʤʝʨʠ 3, ʤʝʭʘʥʽʟʤʫ ʧʨʠʚʦʜʫ 4 ʪʘ ʥʘʚʽʩʥʦʛʦ 

ʤʝʭʘʥʽʟʤʫ 5. 

 
  

ʈʠʩ. 3. ʆʜʥʦʙʘʨʘʙʘʥʥʠʡ ʦʯʽʩʫʶʯʠʡ ʧʨʠʩʪʨʽʡ: 1 - ʦʯʽʩʫʶʯʠʡ ʙʘʨʘʙʘʥ, 2 ï 

ʢʦʞʫʭ, 3 ï ʧʨʠʡʦʤʥʘ ʢʘʤʝʨʘ, 4 - ʤʝʭʘʥʽʟʤ ʧʨʠʚʦʜʫ, 5 ï ʥʘʚʽʩʥʠʡ ʤʝʭʘʥʽʟʤ. 

 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 
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ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʦʨʦʭʫ, ʚʽʜ ʦʯʽʩʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ ʚ ʧʨʠʯʽʧ 

ʟʜʽʡʩʥʶʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʥʝʢʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ ʪʘ ʧʥʝʚʤʘʪʠʯʥʦʾ 

ʢʠʜʘʣʢʠ ʟ ʥʘʧʨʘʚʣʷʶʯʠʤ ʢʦʨʧʫʩʦʤ. ɼʣʷ ʘʛʨʝʛʘʪʫʚʘʥʥʷ ʟʙʠʨʘʣʴʥʦʾ ʤʘʰʠʥʠ 

ʚʠʢʦʨʠʩʪʘʻʪʴʩʷ ʪʨʘʢʪʦʨ, ʘ ʜʣʷ ʟʙʦʨʫ ʚʦʨʦʭʫ - ʧʨʠʯʽʧ 2ʇʊʉ-40. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʙʠʨʘʣʴʥʠʡ ʘʛʨʝʛʘʪ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʪʨʘʢʪʦʨʘ, ʥʘʚʽʩʥʦʾ 

ʟʙʠʨʘʣʴʥʦʾ ʤʘʰʠʥʠ ʡ ʧʨʠʯʝʧʘ 2ʇʊʉ-40. ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʟʙʠʨʘʣʴʥʦʛʦ 

ʘʛʨʝʛʘʪʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. 

ʇʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʟʙʠʨʘʣʴʥʦʾ ʤʘʰʠʥʠ ʧʦ ʧʦʣʶ, ʩʪʝʙʣʘ ʨʦʩʣʠʥ ʧʽʜ ʜʽʻʶ 

ʩʠʣʠ ʧʨʫʞʥʦʩʪʽ ʡ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ ʧʦʜʘʶʪʴʩʷ ʚ ʟʦʥʫ ʦʯʽʩʫʚʘʥʥʷ. 

ʇʦʚʽʪʨʷʥʠʡ ʧʦʪʽʢ ʩʪʚʦʨʶʻʪʴʩʷ ʦʯʽʩʫʶʯʠʤ ʙʘʨʘʙʘʥʦʤ, ʷʢʠʡ ʦʙʝʨʪʘʶʪʴʩʷ 

ʥʘʟʫʩʪʨʽʯ ʨʫʭʫ ʩʪʝʙʣʠʥ ʨʠʮʠʥʠ ʦʙʝʨʪʘʻʪʴʩʷ  ʽʟ ʯʘʩʪʦʪʦʶ 50 ʩ-1. 

ʆʯʽʩʫʶʯʽ ʛʨʝʙʽʥʢʠ ʨʦʟʪʘʰʦʚʘʥʽ ʧʦ ʫʪʚʦʨʶʶʯʠʤ ʙʘʨʘʙʘʥʫ ʽ ʢʦʥʽʯʥʠʭ 

ʟʘʢʽʥʯʝʥʴ ʚʠʢʦʥʫʶʪʴ ʧʦʜʚʽʡʥʫ ʬʫʥʢʮʽʶ. ɿ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ ʚʦʥʠ ʩʪʚʦʨʶʶʪʴ 

ʧʦʚʽʪʨʷʥʠʡ ʧʦʪʽʢ, ʘ ʟ ʽʥʰʦʾ ʩʪʦʨʦʥʠ ʚʦʥʠ ʦʯʽʩʫʶʪʴ ʩʪʝʙʣʘ ʨʦʩʣʠʥ, ʧʨʠʯʦʤʫ 

ʦʯʽʩʫʻ ʮʝʥʪʨʘʣʴʥʫ ʢʠʩʪʴ ʨʠʮʠʥʠ ʽ ʜʦʜʘʪʢʦʚʽ ʙʦʢʦʚʽ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʧʣʠʚʫ 

ʛʨʝʙʽʥʦʢ ʥʘ ʨʦʩʣʠʥʠ ʚʠʭʦʜʠʪʴ ʦʯʽʩʘʥʠʡ ʚʦʨʦʭ, ʱʦ ʟʘ ʨʘʭʫʥʦʢ ʢʽʥʝʪʠʯʥʦʾ 

ʝʥʝʨʛʽʾ ʛʨʝʙʽʥʦʢ, ʘ ʪʘʢʦʞ ʩʧʨʷʤʦʚʘʥʦʛʦ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʚ 

ʧʨʠʡʦʤʥʫ ʢʘʤʝʨʫ. ʇʨʠʡʦʤʥʘ ʢʘʤʝʨʘ ʚʠʢʦʥʘʥʘ ʫ ʚʠʛʣʷʜʽ ʧʨʷʤʦʢʫʪʥʦʾ ʣʽʡʢʠ, 

ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʷʢʦʾ ʨʦʟʪʘʰʦʚʘʥʠʡ ʰʥʝʢʦʚʠʡ ʪʨʘʥʩʧʦʨʪʝʨ ʟ ʧʥʝʚʤʘʪʠʯʥʦʶ 

ʢʠʜʘʣʢʦʶ ʥʘ ʢʽʥʮʽ. 

ʆʯʽʩʘʥʠʡ ʚʦʨʦʭ ʧʽʜ ʜʽʻʶ ʩʠʣʠ ʚʘʛʠ ʧʝʨʝʤʽʱʘʻʪʴʩʷ ʧʦ ʩʪʽʥʢʘʭ ʧʨʠʡʦʤʥʦʾ 

ʢʘʤʝʨʠ ʚ ʥʠʞʥʶ ʾʾ ʯʘʩʪʠʥʫ, ʜʝ ʡʦʛʦ ʟʘʭʦʧʣʶʻ ʰʥʝʢ ʪʨʘʥʩʧʦʨʪʝʨʘ. ʐʥʝʢ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ ʧʝʨʝʤʽʱʫʻ ʚʦʨʦʭ ʜʦ ʢʠʜʘʣʢʠ, ʜʝ ʦʩʪʘʥʥʷ 

ʪʨʘʥʩʧʦʨʪʫʻ ʚʞʝ ʚʦʨʦʭ ʚ ʧʨʠʯʽʧʥʠʡ ʚʽʟʦʢ. ʂʦʣʠ ʚʽʟʦʢ ʥʘʧʦʚʥʶʻʪʴʩʷ 

ʦʯʽʩʘʥʠʤ ʚʦʨʦʭʦʤ ʡʦʛʦ ʪʨʘʢʪʦʨʦʤ ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʥʘ ʩʪʘʮʽʦʥʘʨʥʠʡ ʧʫʥʢʪ, 

ʜʣʷ ʜʦʨʦʙʢʠ.  

ɺʠʩʥʦʚʦʢ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥɹ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʤʝʭʘʥʽʢʦ-

ʪʝʭʥʦʣʦʛʽʯʥʽ ʟʘʩʦʙʠ ʟʙʠʨʘʥʥʷ ʨʠʮʠʥʠ ʤʝʪʦʜʦʤ ʦʙʯʽʩʫʚʘʥʥʷ ʨʦʩʣʠʥ ʥʘ 

ʢʦʨʝʥʶ, ʘ ʪʘʢʦʞ ʦʙˇʨʫʥʪʦʚʘʥʽ ʧʘʨʘʤʝʪʨʠ ʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʜʚʦʭʙʘʨʘʙʘʥʥʦʛʦ 

ʦʙʯʽʩʫʶʯʦʛʦ ʧʨʠʩʪʨʦʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʚʪʨʘʪʠ ʟʝʨʥʘ ʧʨʠ ʟʙʠʨʘʥʥʽ ʽ 

ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʄʊɸ. 
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ʆɹˆʈʋʅʊʋɺɸʅʅʗ ʇɸʈɸʄɽʊʈɯɺ ɸɽʈʆɾʆʃʆɹɸ  

ɼʃʗ ʉʋʐɯʅʅʗ ɿɽʈʅɸ 

 

ʈʫʜʴ ɸ.ɺ., ʂʨʘʩʥʦʣʫʮʴʢʠʡ ʇ.ʇ., ɻʨʫʰʝʮʴʢʠʡ ʉ.ʄ., 

ʂʦʨʯʘʢ ʄ.ʄ., ɿʘʤʦʡʩʴʢʠʡ ʉ.ʄ. 

ɿʘʢʣʘʜ ʚʠʱʦʾ ʦʩʚʽʪʠ çʇʦʜʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

 
ɹʽʣʴʰʽʩʪʴ ʥʝʚʝʣʠʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʩʦʙʽʚ ʜʣʷ 

ʩʫʰʽʥʥʷ ʽ ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʟʤʫʰʝʥʽ ʧʨʦʜʘʚʘʪʠ ʡʦʛʦ ʟʝʨʥʦʪʨʝʡʜʝʨʘʤ ʟʘ 
ʥʠʟʴʢʠʤʠ ʮʽʥʘʤʠ ʫ ʢʦʤʝʨʮʽʡʥʦ ʥʝʚʠʛʽʜʥʠʡ ʧʝʨʽʦʜ. ɿʙʝʨʽʛʘʥʥʷ ʞ ʟʝʨʥʘ ʥʘ 
ʝʣʝʚʘʪʦʨʘʭ ʦʙʭʦʜʠʪʴʩʷ ʛʦʩʧʦʜʘʨʩʪʚʘʤ ʜʦ 30% ʚʘʨʪʦʩʪʽ ʟʘʢʣʘʜʝʥʦʾ ʥʘ 
ʝʣʝʚʘʪʦʨ ʧʘʨʪʽʾ. ʊʦʤʫ ʩʝʣʷʥʠ ʚʪʨʘʯʘʶʪʴ ʟʥʘʯʥʽ ʢʦʰʪʠ, ʧʨʦʜʘʶʯʠ ʟʝʨʥʦ 
ʚʦʩʝʥʠ ʟʘ ʥʠʟʴʢʠʤʠ ʮʽʥʘʤʠ. ʆʩʦʙʣʠʚʦ ʚʝʣʠʢʽ ʮʽ ʚʪʨʘʪʠ ʜʣʷ ʪʚʘʨʠʥʥʠʮʪʚʘ, 
ʦʩʢʽʣʴʢʠ ʟʝʨʥʦʬʫʨʘʞ ʧʨʦʜʘʶʪʴ ʟʘ ʮʽʥʘʤʠ ʫ 2é3 ʨʘʟʠ ʥʠʞʯʠʤʠ, ʥʽʞ ʮʽʥʠ ʥʘ 
ʢʦʤʙʽʢʦʨʤ [1]. ʊʦʤʫ ʘʢʪʫʘʣʴʥʦʶ ʻ ʨʦʟʨʦʙʢʘ ʢʦʤʧʣʝʢʪʫ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 
ʟʙʝʨʽʛʘʥʥʷ ʟʝʨʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʽ 
ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ. 

ʄʘʡʞʝ ʚʩʽ ʩʫʰʘʨʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ  ʩʫʰʠʣʴʥʠʡ ʘʛʝʥʪ ʥʘʛʨʽʪʝ 
ʧʦʚʽʪʨʷ ʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʜʘʥʠʡ ʯʘʩ, ʻ ʩʫʰʘʨʢʘʤʠ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʪʠʧʫ. 
ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʧʨʦʤʠʩʣʦʚʽ ʟʝʨʥʦʩʫʰʘʨʢʠ ʰʘʭʪʥʦʛʦ ʪʠʧʫ, ʘʣʝ ʚʦʥʠ 
ʜʫʞʝ ʜʦʨʦʛʽ ʽ ʧʦʪʨʝʙʫʶʪʴ ʩʧʝʮʽʘʣʴʥʦʾ ʘʚʪʦʤʘʪʠʢʠ, ʦʩʢʽʣʴʢʠ ʫ ʙʘʛʘʪʴʦʭ 
ʚʠʧʘʜʢʘʭ ʧʝʨʝʧʘʣʶʶʪʴ ʟʝʨʥʦ, ʷʢʝ ʫ ʥʠʭ ʧʨʦʛʨʽʚʘʻʪʴʩʷ ʜʦ 70é750ʉ [2]. 

ʅʘʰʫ ʫʚʘʛʫ ʧʨʠʚʝʨʥʫʣʘ ʤʦʞʣʠʚʽʩʪʴ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʾ ʩʫʰʢʠ 
ʟʝʨʥʘ. ɼʣʷ ʮʴʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʙʫʥʢʝʨʘ ʘʢʪʠʚʥʦʾ ʚʝʥʪʠʣʷʮʽʾ, ʘ ʤʦʞʥʘ, ʥʘ 
ʥʘʰʫ ʜʫʤʢʫ, ʟʘʩʪʦʩʫʚʘʪʠ ʽ ʘʝʨʦʞʦʣʦʙ, ʱʦ ʧʦʪʨʝʙʫʻ ʥʘʙʘʛʘʪʦ ʤʝʥʰʠʭ 
ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ ʽ ʜʦʟʚʦʣʠʪʴ ʟʙʝʨʽʛʘʪʠ ʟʝʨʥʦ ʫ ʥʘʷʚʥʠʭ ʩʢʣʘʜʩʴʢʠʭ 
ʧʨʠʤʽʱʝʥʥʷʭ. ʇʝʨʝʚʘʛʠ ʪʘʢʦʛʦ ʢʦʤʧʣʝʢʪʫ:  

1) ʤʦʞʥʘ ʩʫʰʠʪʠ ʟʝʨʥʦ ʩʣʘʙʦ ʧʽʜʽʛʨʽʪʠʤ ʧʦʚʽʪʨʷʤ, ʱʦ ʫʩʫʚʘʻ ʟʘʛʨʦʟʫ 
ʧʝʨʝʧʘʣʫ ʟʝʨʥʘ; 

2) ʤʦʞʥʘ ʧʝʨʽʦʜʠʯʥʦ ʧʨʦʚʽʶʚʘʪʠ ʟʝʨʥʦ ʭʦʣʦʜʥʠʤ ʧʦʚʽʪʨʷʤ; 
3) ʤʦʞʥʘ ʧʦʻʜʥʘʪʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʽ ʧʽʜʩʫʰʫʚʘʥʥʷ ʟʝʨʥʘ; 
4) ʧʨʦʩʪʘ ʙʫʜʦʚʘ ʦʙʫʤʦʚʣʶʻ ʥʠʟʴʢʫ ʚʘʨʪʽʩʪʴ ʽ ʚʠʩʦʢʫ ʥʘʜʽʡʥʽʩʪʴ; 
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5) ʤʦʞʥʘ ʘʝʨʦʞʦʣʦʙ ʚʠʛʦʪʦʚʠʪʠ ʙʘʛʘʪʦʩʝʢʮʽʡʥʠʤ, ʱʦ ʜʦʟʚʦʣʠʪʴ 
ʩʢʦʨʦʪʠʪʠ ʡʦʛʦ ʜʦʚʞʠʥʫ ʘʙʦ ʢʽʣʴʢʽʩʪʴ ʮʠʢʣʽʚ ʩʫʰʽʥʥʷ ʟʝʨʥʘ ʜʣʷ ʜʦʚʝʜʝʥʥʷ 
ʡʦʛʦ ʜʦ ʢʦʥʜʠʮʽʾ. 

ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʬʦʨʤʫʣʶʚʘʥʥʷ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ 
ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʘʝʨʦʞʦʣʦʙʘ ʟ ʪʝʧʣʦʚʝʥʪʠʣʷʪʦʨʦʤ ʽ ʧʦʧʝʨʝʜʥʽ 
ʝʢʩʧʝʨʠʤʥʝʪʠ ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʡʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ. ʂʦʨʠʩʪʫʶʯʠʩʴ 
ʚʽʜʦʤʠʤʠ ʤʝʪʦʜʠʢʘʤʠ ʪʝʧʣʦʪʝʭʥʽʯʥʠʭ  ʪʘ ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ [3;4], 
ʤʠ ʩʢʣʘʣʠ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ ʪʘ ʘʣʛʦʨʠʪʤ ʨʦʟʨʘʭʫʥʢʫ (ʨʠʩ. 1) ʽ ʚʠʟʥʘʯʠʣʠ, 
ʱʦ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʢʦʤʧʣʝʢʪʫ ʥʘ 100 ʪ ʧʦʜʘʯʘ ʚʝʥʪʠʣʷʪʦʨʘ ʤʘʻ ʩʪʘʥʦʚʠʪʠ 
24 ʪʠʩ. ʤ3/ʛʦʜ ʫ ʨʝʞʠʤʽ ʩʫʰʽʥʥʷ. ʇʨʠ ʢʦʥʜʠʮʽʶʚʘʥʥʽ ʤʘʩʠ, ʢʦʣʠ ʩʪʘʚʠʪʴʩʷ 
ʟʘʜʘʯʘ ʟʥʠʟʠʪʠ ʚʦʣʦʛʽʩʪʴ ʟʝʨʥʘ ʟ 16% ʜʦ 14%, ʧʦʜʘʯʘ ʚʝʥʪʠʣʷʪʦʨʘ ʤʘʻ ʙʫʪʠ 
ʥʝ ʤʝʥʰʝ 25 ʪʠʩ. ʤ3/ʩʝʢ ʧʨʠ ʪʝʧʣʦʚʽʡ ʧʦʪʫʞʥʦʩʪʽ ʥʘʛʨʽʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ 
QK = 60 ʢɺʪ.  

 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʘʝʨʦʞʦʣʦʙʘ ʪʘ ʘʣʛʦʨʠʪʤ ʨʦʟʨʘʭʫʥʢʫ ʨʝʞʠʤʽʚ ʡʦʛʦ 

ʨʦʙʦʪʠ [ʘʚʪʦʨʩʴʢʘ ʨʦʟʨʦʙʢʘ] 
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ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʠ ʧʽʜʩʫʰʫʚʘʥʥʽ ʟʝʨʥʘ 

5 ʪ/ʛʦʜ ʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʟ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʜʦ 10 ʪ/ʛʦʜ ʜʦʚʞʠʥʘ ʘʝʨʦʞʦʣʦʙʘ 

ʧʦʚʠʥʥʘ ʙʫʪʠ L=3,6, ʘ ʰʠʨʠʥʘ 1,8 ʤ. ɼʣʷ ʧʨʠʚʝʜʝʥʥʷ ʟʝʨʥʦʚʦʾ ʤʘʩʠ ʫ ʧʩʝʚʜʦ 

ʩʢʨʘʧʣʝʥʠʡ ʩʪʘʥ ʘʝʨʦʞʦʣʦʙ ʩʣʽʜ ʫʢʦʤʧʣʝʢʪʫʚʘʪʠ  ʚʝʥʪʠʣʷʪʦʨʦʤ ʚʠʩʦʢʦʛʦ  

ʪʠʩʢʫ  ʆʊʀ ˉ 5.  

ʅʘ ʧʽʜʩʪʘʚʽ ʨʦʟʨʘʭʫʥʢʽʚ, ʧʨʦʚʝʜʝʥʠʭ ʟʘ ʥʘʚʝʜʝʥʠʤ ʘʣʛʦʨʠʪʤʦʤ, 

ʧʦʙʫʜʦʚʘʥʘ ʥʦʤʦʛʨʘʤʘ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʠʙʦʨʫ ʧʘʨʘʤʝʪʨʽʚ ʽ ʨʝʞʠʤʽʚ 

ʨʦʙʦʪʠ ʘʝʨʦʞʦʣʦʙʘ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʙʫʣʘ ʚʠʛʦʪʦʚʣʝʥʘ 

ʣʘʙʦʨʘʪʦʨʥʘ ʫʩʪʘʥʦʚʢʘ ʽ ʜʦʩʣʽʜʞʫʚʘʚʩʷ ʧʨʦʮʝʩ ʧʨʦʭʦʜʞʝʥʥʷ ʟʝʨʥʘ ʧʰʝʥʠʮʽ 

ʽ ʟʘ ʦʪʨʠʤʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ  ʧʦʙʫʜʦʚʘʥʠʡ ʛʨʘʬʽʢ ʢʨʠʚʦʾ ʩʫʰʽʥʥʷ (ʨʠʩ.2).  

 
ʈʠʩ. 2. ɿʥʠʞʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʟʝʨʥʘ ʧʨʠ ʪʨʠʚʘʣʦʩʪʽ ʩʫʰʽʥʥʷ. 

 

ɿ ʥʘʚʝʜʝʥʦʛʦ ʛʨʘʬʽʢʫ ʚʠʜʥʦ, ʱʦ  ʧʽʜʽʛʨʽʚ ʧʦʚʽʪʨʷ ʧʨʠʩʢʦʨʶʻ ʧʨʦʮʝʩ 

ʩʫʰʽʥʥʷ ʚ 1,5...2 ʨʘʟʠ, ʘʣʝ ʪʽʣʴʢʠ ʜʦ ʨʽʚʥʷ ʚʦʣʦʛʦʩʪʽ 15%, ʘ  ʜʘʣʽ  ʰʚʠʜʢʽʩʪʴ  

ʩʫʰʽʥʥʷ  ʚʽʜʨʽʟʥʷʻʪʴʩʷ  ʚʽʜ  ʚʝʥʪʠʣʶʚʘʥʥʷ  ʭʦʣʦʜʥʠʤ ʧʦʚʽʪʨʷʤ ʥʝʩʫʪʪʻʚʦ. 

ʆʪʞʝ,  ʩʫʰʽʥʥʷ ʧʽʜʽʛʨʽʪʠʤ ʧʦʚʽʪʨʷʤ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʣʠʰʝ ʥʘ ʧʦʯʘʪʢʦʚʽ 

ʩʪʘʜʽʾ ʩʫʰʽʥʥʷ, ʘ ʧʦʪʽʤ ʥʘʛʨʽʚʘʣʴʥʽ ʧʨʠʣʘʜʠ ʚʽʜʢʣʶʯʘʪʠ.  

ɺʠʩʥʦʚʢʠ. ɸʝʨʦʞʦʣʦʙ ʟ ʪʝʧʣʦʚʝʥʪʠʣʷʪʦʨʦʤ ʮʽʣʢʦʤ ʧʨʠʜʘʪʥʠʡ ʜʣʷ 

ʩʫʰʽʥʥʷ ʘʙʦ ʧʨʦʚʽʶʚʘʥʥʷ ʥʝʚʝʣʠʢʠʭ ʧʘʨʪʽʡ ʟʝʨʥʘ. ʇʨʠ ʮʴʦʤʫ ʡʦʛʦ ʨʦʟʤʽʨʠ 

ʽ ʧʘʨʘʤʝʪʨʠ ʚʝʥʪʠʣʷʪʦʨʘ ʪʘ ʥʘʛʨʽʚʘʯʘ ʥʝ ʩʧʨʠʯʠʥʶʶʪʴ ʪʨʫʜʥʦʱʽʚ ʜʣʷ 

ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽ ʤʦʥʪʘʞʫ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʧʝʨʝʜʥʽʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ  

ʧʽʜʪʚʝʨʜʞʫʶʪʴ  ʜʦʮʽʣʴʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ 

ʫʩʪʘʥʦʚʢʠ. 

                                         ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʉʧʽʨʽʥ ɸ., ɻʨʠʮʫʥ ɸ., ʌʣʝʰ ʈ. ʉʫʰʘʨʢʘ ʜʣʷ ʟʝʨʥʘ. ʊʝʭʥʽʢʘ ɸʇʂ. 

2015. ˉ2. ʉ. 19-26. 

2. ʇʨʦʻʢʪʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ. ʅʘʚʯʘʣʴʥʠʡ 

ʧʦʩʽʙʥʠʢ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʢʫʨʩʦʚʠʭ ʧʨʦʻʢʪʽʚ ʟ ʨʦʟʨʦʙʢʠ 
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ʂʆʅʉʊʈʋʂʎɯʗ ʊɸ ʌʋʅʂʎɯʆʅʋɺɸʅʅʗ ɿɸʇʈʆʇʆʅʆɺɸʅʆɻʆ 

ɺʀʉɯɺʅʆɻʆ ɸʇɸʈɸʊʋ 

 

ʂʫʣʠʢʽʚʩʴʢʠʡ ɺ.ʃ., ɼʘʨʤʦʛʨʘʡ ʄ.ʄ., ɿʽʥʯʝʥʢʦ ʈ.ʆ. 

ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʅʘ ʦʩʥʦʚʽ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʦʪʦʪʠʧʫ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʥʝʦʙʭʽʜʥʘ ʜʣʷ 

ʷʢʽʩʥʦʛʦ ʜʦʟʫʚʘʥʥʷ ʥʘʩʽʥʥʷ ʩʦʾ ʢʦʥʩʪʨʫʢʮʽʷ ʚʠʩʽʚʥʦʛʦ ʘʧʘʨʘʪʫ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʥʘʛʥʽʪʘʶʯʠʡ ʧʦʚʽʪʨʷʥʠʡ ʧʦʪʽʢ (ʨʠʩ. 1). ʆʩʦʙʣʠʚʦʩʪʽ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʘʧʘʨʘʪʫ ʪʘʢʽ: ʘʧʘʨʘʪ ʟʜʽʡʩʥʶʻ ʜʦʟʫʚʘʥʥʷ 

ʥʘʩʽʥʥʷ ʚ ʜʚʘ ʨʷʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʨʤʝʪʠʯʥʦʛʦ ʙʫʥʢʝʨʘ; ʜʦʟʫʶʯʠʤ 

ʝʣʝʤʝʥʪʦʤ ʻ ʧʦʛʣʠʙʣʝʥʥʷ ʟ ʦʪʚʦʨʦʤ ʜʣʷ ʧʨʦʭʦʜʫ ʧʦʚʽʪʨʷ ʟ ʝʣʝʤʝʥʪʘ ʫ 

ʚʠʩʽʚʥʦʤʫ ʜʠʩʢʫ. 

ɸʧʘʨʘʪ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʩʪʘʣʝʚʦʛʦ ʟʚʘʨʥʦʛʦ ʢʦʨʧʫʩʫ 1 ʮʠʣʽʥʜʨʠʯʥʦʾ 

ʬʦʨʤʠ ʟ ʢʨʫʛʣʠʤ ʦʪʚʦʨʦʤ ʽ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʚ ʥʴʦʤʫ ʧʘʪʨʫʙʢʘ 2 ʧʦʜʘʯʽ 

ʧʦʚʽʪʨʷ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ ʢʦʨʧʫʩʫ ʨʦʟʪʘʰʦʚʘʥʠʡ ʧʨʷʤʦʢʫʪʥʠʡ ʦʪʚʽʨ ʟʽ ʟʚʘʨʥʦʶ 

ʛʦʨʣʦʚʠʥʦʶ 10, ʱʦ ʩʣʫʞʠʪʴ ʜʣʷ ʢʨʽʧʣʝʥʥʷ ʙʫʥʢʝʨʘ ʽ ʧʦʜʘʯʽ ʚ ʘʧʘʨʘʪ ʥʘʩʽʥʥʷ. 

ɿ ʦʙʦʭ ʩʪʦʨʽʥ ʢʦʨʧʫʩʫ ʘʧʘʨʘʪʫ 1 ʚʩʪʘʥʦʚʣʝʥʽ ʟʘʙʽʨʥʽ ʧʨʠʩʪʨʦʾ 4. ɺʠʩʽʚʥʽ 

ʜʠʩʢʠ 5 ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʧʨʠʚʦʜʥʠʡ ʚʘʣ 3 ʽ ʛʝʨʤʝʪʠʟʫʶʪʴʩʷ ʧʨʦʢʣʘʜʢʘʤʠ 

6, ʘ ʬʽʢʩʫʶʪʴʩʷ ʢʨʠʰʢʘʤʠ 7. ʅʘ ʚʠʩʽʚʥʠʭ ʜʠʩʢʘʭ 5 ʧʦ ʧʝʨʠʬʝʨʽʾ ʚʠʛʦʪʦʚʣʝʥʽ 

ʜʦʟʫʶʯʽ ʝʣʝʤʝʥʪʠ 8. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʪʨʘʧʣʷʥʥʷ ʟʘʡʚʦʛʦ ʥʘʩʽʥʥʷ ʚ ʟʘʙʽʨʥʽ 

ʧʨʠʩʪʨʦʾ ʚʩʪʘʥʦʚʣʝʥʠʡ ʟʘʭʠʩʥʠʡ ʝʢʨʘʥ 19. ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʘʧʘʨʘʪʫ ʟʚʝʨʭʫ 

ʽ ʟʥʠʟʫ ʚʽʜ ʣʽʥʽʾ ʨʫʭʫ ʜʦʟʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʨʦʟʪʘʰʦʚʘʥʽ ʚʝʨʭʥʽʡ 12 ʽ ʥʠʞʥʽʡ 

13 ʩʢʠʜʘʯʽ ʟʘʡʚʦʛʦ ʥʘʩʽʥʥʷ. ʆʙ'ʻʤ, ʫʢʣʘʜʝʥʠʡ ʚ ʢʦʨʧʫʩʽ ʤʽʞ ʚʠʩʽʚʥʠʤʠ 

ʜʠʩʢʘʤʠ, ʫʪʚʦʨʶʻ ʥʘʛʥʽʪʘʣʴʥʫ ʢʘʤʝʨʫ 9. ʇʨʠʚʦʜʥʠʡ ʚʘʣ 3 ʚ ʢʦʨʧʫʩʽ 

ʧʽʜʰʠʧʥʠʢʽʚ 11 ʧʝʨʝʜʘʻ ʦʙʝʨʪʘʣʴʥʠʡ ʨʫʭ ʚʠʩʽʚʥʠʤ ʜʠʩʢʘʤ 5. ɼʣʷ ʚʠʜʘʣʝʥʥʷ 

ʥʘʩʽʥʥʷ ʟ ʘʧʘʨʘʪʫ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʢʦʨʧʫʩʫ ʻ ʚʠʚʘʥʪʘʞʥʠʡ ʣʶʢ 15. ʄʦʥʪʘʞ 

ʘʧʘʨʘʪʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʫʩʪʘʥʦʚʢʠ ʥʘ ʨʘʤʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʦʥʰʪʝʡʥʘ 

14, ʭʦʤʫʪʽʚ 17 ʽ ʧʣʘʥʢʠ 18. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʩʭʝʤ ʧʥʝʚʤʘʪʠʯʥʠʭ ʚʠʩʽʚʥʠʭ ʘʧʘʨʘʪʽʚ, ʘ ʪʘʢʦʞ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ 

ʘʩʧʝʢʪʽʚ ʫ ʛʘʣʫʟʽ ʪʦʯʥʦʛʦ ʜʦʟʫʚʘʥʥʷ ʥʘʩʽʥʥʷ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʫ 

ʩʭʝʤʫ ʚʠʩʽʚʥʦʛʦ ʘʧʘʨʘʪʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʥʘʛʥʽʪʘʶʯʠʡ ʧʦʚʽʪʨʷʥʠʡ ʧʦʪʽʢ.  
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ʈʠʩ. 1. ʉʭʝʤʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʚʠʩʽʚʥʦʛʦ ʘʧʘʨʘʪʫ: 1 ï ʢʦʨʧʫʩ; 2 ï 

ʧʘʪʨʫʙʦʢ; 3 ï ʚʘʣ; 4 ï ʟʘʙʽʨʥʠʡ ʧʨʠʩʪʨʽʡ; 5 ï ʚʠʩʽʚʥʠʡ ʜʠʩʢ; 6 ï ʧʨʦʢʣʘʜʢʘ; 7 

ï ʢʨʠʰʢʘ; 8 ï ʜʦʟʫʶʯʠʡ ʝʣʝʤʝʥʪ; 9 ï ʥʘʛʥʽʪʘʣʴʥʘ ʢʘʤʝʨʘ; 10 ï ʛʦʨʣʦʚʠʥʘ; 11 

ï ʢʦʨʧʫʩ ʧʽʜʰʠʧʥʠʢʘ; 12 ʽ 13 ï ʩʢʠʜʘʯʽ; 14 ï ʢʨʦʥʰʪʝʡʥ; 15 ï ʣʶʢ 

ʚʠʚʘʥʪʘʞʥʠʡ; 16 ï ʛʘʡʢʘ; 17 ï ʭʦʤʫʪ; 18 ï ʧʣʘʥʢʘ; 19 ï ʟʘʭʠʩʥʠʡ ʝʢʨʘʥ 

 

ɼʘʣʽ ʚʠʢʣʘʜʝʤʦ ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʚʠʩʽʚʥʦʛʦ ʘʧʘʨʘʪʫ 

(ʨʠʩ. 2). ʏʝʨʝʟ ʛʦʨʣʦʚʠʥʫ 10 ʟ ʙʫʥʢʝʨʘ ʩʦʷ (ʨʠʩ. 1) ʨʫʭʘʻʪʴʩʷ ʚ ʥʘʛʥʽʪʘʣʴʥʫ 

ʢʘʤʝʨʫ 9 ʢʦʨʧʫʩʫ 1. ʎʝ ʤʽʩʮʝ ʟʘʧʦʚʥʝʥʥʷ ʜʦʟʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ 8 ʚʠʩʽʚʥʠʭ 

ʜʠʩʢʽʚ 5. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʚ ʥʘʛʥʽʪʘʣʴʥʫ ʢʘʤʝʨʫ 9 ʢʦʨʧʫʩʫ 1 ʘʧʘʨʘʪʫ ʧʦ ʧʘʪʨʫʙʢʫ 

2 ʧʦʜʘʻʪʴʩʷ ʩʪʠʩʥʝʥʝ ʧʦʚʽʪʨʷ ʚʽʜ ʚʝʥʪʠʣʷʪʦʨʘ. ʇʨʠ ʮʴʦʤʫ ʧʦʯʠʥʘʻ 

ʦʙʝʨʪʘʪʠʩʷ ʚʠʩʽʚʥʠʡ ʜʠʩʢ 5 (ʨʠʩ. 1), ʽ ʩʦʷ ʧʽʜ ʪʠʩʢʦʤ ʧʦʚʽʪʨʷ ʽ ʥʘʩʽʥʥʷ 

ʟʘʧʦʚʥʶʻ ʜʦʟʫʶʯʽ ʝʣʝʤʝʥʪʠ 8. ʅʘʩʽʥʥʷ ʚ ʜʦʟʫʶʯʠʭ ʝʣʝʤʝʥʪʘʭ ʨʫʭʘʻʪʴʩʷ 

(ʨʠʩ. 2) ʥʘʟʫʩʪʨʽʯ ʧʦʪʦʢʫ ɹ ʥʘʩʽʥʥʷ ʟ ʙʫʥʢʝʨʘ (ʥʝ ʧʦʢʘʟʘʥʦ). ʋ ʮʝʡ ʯʘʩ ʚʦʥʠ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʩʽʥʥʷ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʝ ʧʦʨʫʯ. ʎʝ ʥʘʜʘʻ ʾʤ ʰʚʠʜʢʽʩʪʴ, ʷʢʘ 

ʙʣʠʟʴʢʘ ʜʦ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʜʦʟʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʽ ʚʧʦʨʷʜʢʦʚʫʻ ʾʭ ʜʣʷ 

ʛʘʨʘʥʪʦʚʘʥʦʛʦ ʟʘʭʦʧʣʝʥʥʷ ʥʘʩʪʫʧʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. 
ɿʘʧʦʚʥʝʥʽ ʜʦʟʫʶʯʽ ʝʣʝʤʝʥʪʠ 8 (ʨʠʩ. 1) ʜʦʩʪʘʚʣʷʶʪʴ ʥʘʩʽʥʥʷ ʜʦ 

ʟʘʙʽʨʥʦʛʦ ʧʨʠʩʪʨʦʶ 4 (ʨʠʩ. 1). ʋ ʮʝʡ ʯʘʩ ʱʽʪʢʠ ʚʝʨʭʥʴʦʛʦ 12 ʽ ʥʠʞʥʴʦʛʦ 
ʩʢʠʜʘʯʽʚ 13 (ʨʠʩ. 1) ʧʨʠʙʠʨʘʶʪʴ ʟʘʡʚʝ ʥʘʩʽʥʥʷ (ʱʽʪʢʠ 2 ʽ 3 ʥʘ ʨʠʩ. 2). 

ʅʘʩʽʥʥʷ ʟ ʝʣʝʤʝʥʪʽʚ ʚʠʭʦʜʠʪʴ ʙʽʣʷ ʚʭʦʜʫ ʚ ʧʨʠʩʪʨʽʡ 4. ʎʝʡ ʧʨʦʮʝʩ 
ʧʦʢʘʟʘʥʠʡ ʥʘ ʨʠʩ. 3. ɼʣʷ ʮʴʦʛʦ ʫʱʽʣʴʥʶʚʘʣʴʥʘ ʧʨʦʢʣʘʜʢʘ 6 ʧʦʚʠʥʥʘ 
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ʟʘʢʨʠʚʘʪʠ ʢʦʞʝʥ ʨʘʟ ʦʪʚʽʨ ʜʣʷ ʚʠʭʦʜʫ ʧʦʚʽʪʨʷ 3 ʟ ʝʣʝʤʝʥʪʘ ʚʠʩʽʚʥʦʛʦ ʜʠʩʢʘ. 
ʎʝ ʜʦʧʦʤʘʛʘʻ ʫʩʫʥʫʪʠ ʚʠʪʽʢ ʧʦʚʽʪʨʷʥʦʾ ʤʘʩʠ ʽ ʧʨʠʧʠʥʷʻ ʜʽʶ ʘʝʨʦʜʠʥʘʤʽʯʥʦʾ 
ʩʠʣʠ. ʇʽʩʣʷ ʮʴʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ 4 ʥʘʩʽʥʥʷ ʧʦʪʨʘʧʣʷʻ ʚ 
ʪʨʫʙʢʫ 5 ʟʘʙʽʨʥʦʛʦ ʧʨʠʩʪʨʦʶ. ʑʦʙ ʟʘʡʚʘ ʢʽʣʴʢʽʩʪʴ ʥʘʩʽʥʥʷ ʥʝ ʧʦʪʨʘʧʠʣʘ ʚ 
ʧʨʠʩʪʨʽʡ 5, ʚʩʪʘʥʦʚʣʝʥʠʡ ʟʘʭʠʩʥʠʡ ʝʢʨʘʥ 1 (ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2). 

 
ʈʠʩ. 2. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʘʧʘʨʘʪʫ: ɸ ï ʥʘʧʨʷʤʦʢ ʨʫʭʫ ʧʦʚʽʪʨʷ; ɹ ï 

ʥʘʧʨʷʤʦʢ ʨʫʭʫ ʥʘʩʽʥʥʷ; ɺ ï ʥʘʧʨʷʤʦʢ ʨʫʭʫ ʥʘʩʽʥʥʷ ʚʽʜ ʟʘʙʽʨʥʦʛʦ ʧʨʠʩʪʨʦʶ 
ʜʦ ʩʦʰʥʠʢʘ; 1 ï ʢʦʨʧʫʩ; 2 ï ʟʦʥʘ ʟʘʧʦʚʥʝʥʥʷ ʜʦʟʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ; 3 ï 
ʚʠʩʽʚʥʠʡ ʜʠʩʢ; 4 ï ʧʘʪʨʫʙʦʢ ʧʦʜʘʯʽ ʧʦʚʽʪʨʷ; 5 ï ʪʨʫʙʢʘ ʟʘʙʽʨʥʦʛʦ ʧʨʠʩʪʨʦʶ; 
6 ï ʦʯʠʩʥʠʢ; 7 ï ʝʢʨʘʥ; 8 ï ʜʦʟʫʶʯʠʡ ʝʣʝʤʝʥʪ; 9 ï ʦʪʚʽʨ ʜʣʷ ʚʠʭʦʜʫ ʧʦʚʽʪʨʷ 
ʟ ʜʦʟʫʶʯʦʛʦ ʝʣʝʤʝʥʪʘ; 10 ï ʢʨʠʰʢʘ ʩʢʠʜʥʦʛʦ ʣʶʢʘ; 11 ï ʛʦʨʣʦʚʠʥʘ ʧʦʜʘʯʽ 
ʥʘʩʽʥʥʷ 

 
ʈʠʩ. 3. ʉʭʝʤʘ ʟʘʙʽʨʥʦʛʦ ʧʨʠʩʪʨʦʶ. 1 ï ʚʠʩʽʚʥʠʡ ʜʠʩʢ; 2 ï ʢʦʨʧʫʩ; 3 ï 

ʦʪʚʽʨ ʜʦʟʫʶʯʦʛʦ ʝʣʝʤʝʥʪʘ; 4 ï ʥʘʩʽʥʥʷ; 5 ï ʪʨʫʙʢʘ ʟʘʙʽʨʥʦʛʦ ʧʨʠʩʪʨʦʶ; 6 ï 
ʧʨʦʢʣʘʜʢʘ 

 

ɼʘʥʠʡ ʧʨʠʩʪʨʽʡ ʨʦʟʚʘʥʪʘʞʫʻ ʥʘʩʽʥʥʷ ʟ ʝʣʝʤʝʥʪʽʚ ʜʠʩʢʘ ʧʨʠ ʰʚʠʜʢʽʡ 

ʨʦʙʦʪʽ. ʊʘʢʠʡ ʘʧʘʨʘʪ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ ʥʦʨʤʫ ʧʦʩʽʚʫ ʽ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʠ ʧʽʜʚʠʱʝʥʽʡ ʰʚʠʜʢʦʩʪʽ ʨʦʙʦʪʠ. ʅʘʡʚʘʞʣʠʚʽʰʠʤ ʝʪʘʧʦʤ 

ʨʦʙʦʪʠ ʘʧʘʨʘʪʫ ʻ ʬʽʢʩʘʮʽʷ ʦʜʥʦʛʦ ʥʘʩʽʥʥʷ ʚ ʜʦʟʫʶʯʦʤʫ ʝʣʝʤʝʥʪʽ. ɼʣʷ 
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ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʛʦ ʟʘʚʜʘʥʥʷ ʪʨʝʙʘ ʚʠʷʚʠʪʠ ʜʽʘʧʘʟʦʥ ʥʝʦʙʭʽʜʥʠʭ 

ʪʠʩʢʽʚ ʧʦʚʽʪʨʷ ʚ ʢʦʨʧʫʩʽ ʘʧʘʨʘʪʫ, ʘ ʪʘʢʦʞ ʚʩʪʘʥʦʚʠʪʠ ʚʽʜ ʷʢʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ 

ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʮʝʡ ʜʽʘʧʘʟʦʥ ʟʘʣʝʞʠʪʴ. 

 

 

ʋɼʂ 635.8 

 

ɸʅɸʃɯɿ ɯʉʅʋʖʏʀʍ ʊɽʍʅɯʏʅʀʍ ɿɸʉʆɹɯɺ, ʑʆ 

ɿɸʉʊʆʉʆɺʋʖʊʔʉʗ ɼʃʗ ʌʆʈʄʋɺɸʅʅʗ ʉʋɹʉʊʈɸʊʅʀʍ 

ɹʃʆʂɯɺ 

 

ɯʣʴʯʝʥʢʦ ɸ.ɺ., ɭʩʠʧʝʥʢʦ ʇ.ɹ. 

ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʐʝʚʯʫʢ ʆ.ɸ. 

ɾʠʪʦʤʠʨʩʴʢʠʡ ʘʛʨʦʪʝʭʥʽʯʥʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ 

 

ʊʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʫʙʩʪʨʘʪʥʠʭ ʙʣʦʢʽʚ ʚʽʜʽʛʨʘʶʪʴ 

ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʧʨʦʤʠʩʣʦʚʦʤʫ ʢʫʣʴʪʠʚʫʚʘʥʥʽ ʛʨʠʙʽʚ, ʚʨʘʭʦʚʫʶʯʠ ʚʠʩʦʢʽ 

ʚʠʤʦʛʠ ʜʦ ʾʭ ʪʦʯʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʧʨʘʢʪʠʯʥʦ ʥʝ 

ʚʠʨʦʙʣʷʶʪʴʩʷ ʩʝʨʽʡʥʽ ʤʘʰʠʥʠ ʜʣʷ ʮʽʻʾ ʤʝʪʠ, ʪʦʤʫ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʚʣʘʩʥʽ ʨʦʟʨʦʙʢʠ, ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ ʧʨʦʮʝʩʫ. 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʜʚʽ ʦʩʥʦʚʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʩʭʝʤʠ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʩʫʙʩʪʨʘʪʥʠʭ ʙʣʦʢʽʚ. ʇʝʨʰʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʩʪʠʩʥʝʥʥʷ ʩʫʙʩʪʨʘʪʫ ʚ 

ʩʧʝʮʽʘʣʴʥʦʤʫ ʢʦʨʧʫʩʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ ʟ ʧʦʨʰʥʝʤ (ʨʠʩ. 1). 

ʉʫʙʩʪʨʘʪ ʜʦʟʫʻʪʴʩʷ, ʚ ʥʴʦʛʦ ʚʥʦʩʠʪʴʩʷ ʥʝʦʙʭʽʜʥʘ ʢʽʣʴʢʽʩʪʴ ʧʦʩʽʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ, ʧʽʩʣʷ ʯʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʚ ʢʘʤʝʨʫ ʩʪʠʩʥʝʥʥʷ. 

ʉʫʙʩʪʨʘʪ ʩʪʠʩʢʘʻʪʴʩʷ ʽ ʫʢʣʘʜʘʻʪʴʩʷ ʚ ʧʦʣʽʝʪʠʣʝʥʦʚʠʡ ʧʘʢʝʪ ʯʝʨʝʟ ʬʽʣʴʻʨʫ, ʘ 

ʚʽʜʢʨʠʪʠʡ ʢʽʥʝʮʴ ʧʘʢʝʪʘ ʟʘʢʣʝʶʻʪʴʩʷ ʩʢʦʪʯʝʤ.  

 
ʈʠʩ. 1. ʉʭʝʤʘ ʽʩʥʫʶʯʦʾ ʪʝʭʥʦʣʦʛʽʾ ʩʪʚʦʨʝʥʥʷ ʩʫʙʩʪʨʘʪʥʦʛʦ ʙʣʦʢʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʬʦʨʤʫʚʘʯʘ ʙʣʦʢʽʚ. 

 

ɼʨʫʛʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʰʥʝʢʦʚʦʛʦ 

ʥʘʧʦʚʥʶʚʘʯʘ ʧʝʨʽʦʜʠʯʥʦʾ ʜʽʾ (ʨʠʩ. 2). ʉʫʙʩʪʨʘʪ ʟ ʤʽʮʝʣʽʻʤ ʧʝʨʝʜ 

ʥʘʧʦʚʥʝʥʥʷʤ ʧʨʠʡʤʘʣʴʥʦʛʦ ʙʫʥʢʝʨʘ ʜʦʟʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʘʥʩʧʦʨʪʝʨʘ 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 

 

 
157 

 

ʘʙʦ ʚʨʫʯʥʫ. ʇʦʪʽʤ ʩʫʙʩʪʨʘʪʥʠʡ ʙʣʦʢ ʫʢʣʘʜʘʻʪʴʩʷ ʚ ʧʦʣʽʝʪʠʣʝʥʦʚʠʡ ʧʘʢʝʪ ʽ 

ʟʘʢʨʠʚʘʻʪʴʩʷ ʩʢʦʙʦʶ ʚ ʦʙʣʘʩʪʽ ʨʦʙʦʪʠ ʢʣʽʧʩʘʪʦʨʘ.  

 
ʈʠʩ. 2. ʉʭʝʤʘ ʽʩʥʫʶʯʦʾ ʪʝʭʥʦʣʦʛʽʾ ʩʪʚʦʨʝʥʥʷ ʩʫʙʩʪʨʘʪʥʦʛʦ ʙʣʦʢʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʛʚʠʥʪʦʚʦʛʦ (ʰʥʝʢʦʚʦʛʦ) ʬʦʨʤʫʚʘʯʘ ʙʣʦʢʽʚ. 

 

ʆʙʠʜʚʽ ʩʭʝʤʠ ʤʘʶʪʴ ʧʝʚʥʽ ʥʝʜʦʣʽʢʠ. ʇʝʨʰʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʩʢʣʘʜʥʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ ʟ ʜʚʦʭ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ, ʥʝʤʦʞʣʠʚʽʩʪʶ ʪʦʯʥʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʱʽʣʴʥʦʩʪʽ ʽ ʨʦʟʤʽʨʫ ʙʣʦʢʫ, ʘ ʪʘʢʦʞ ʥʠʟʴʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʽ 

ʥʘʜʽʡʥʽʩʪʶ. ɼʨʫʛʘ ʩʭʝʤʘ ʚʠʤʘʛʘʻ ʟʥʘʯʥʠʭ ʪʨʫʜʦʚʠʭ ʚʠʪʨʘʪ ʯʝʨʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʥʝʢʦʚʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʪʚʦʨʝʥʥʷ ʙʣʦʢʽʚ 

ʟ ʥʝʨʽʚʥʦʤʽʨʥʦʶ ʱʽʣʴʥʽʩʪʶ.  

ɺ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʢʣʶʯʦʚʠʤʠ ʤʦʤʝʥʪʘʤʠ ʻ ʪʦʯʥʽʩʪʴ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʨʦʮʝʩʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʫʙʩʪʨʘʪʥʠʭ ʙʣʦʢʽʚ, ʱʦ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʥʘ ʛʨʠʙʥʠʭ ʬʝʨʤʘ. 

ɼʣʷ ʤʝʭʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʩʫʙʩʪʨʘʪʥʦʛʦ ʙʣʦʢʫ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʨʷʜ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʽ ʤʘʰʠʥ. ʗʢ ʫʞʝ ʟʘʟʥʘʯʘʣʦʩʷ, 

ʧʦʰʠʨʝʥʠʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʜʨʘʚʣʽʯʥʠʭ ʽ ʰʥʝʢʦʚʠʭ ʬʦʨʤʫʚʘʯʽʚ 

ʩʫʙʩʪʨʘʪʥʠʭ ʙʣʦʢʽʚ.  

ʌʦʨʤʫʚʘʯ ʩʫʙʩʪʨʘʪʥʠʭ ʙʣʦʢʽʚ ʇʄʉɹ-1ɽ (ʨʠʩ. 3) ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʥʘʧʦʚʥʝʥʥʷ ʧʦʣʽʝʪʠʣʝʥʦʚʦʛʦ ʨʫʢʘʚʘ ʩʫʙʩʪʨʘʪʦʤ. ʇʨʠ ʮʴʦʤʫ ʩʫʙʩʪʨʘʪ 

ʧʦʧʝʨʝʜʥʴʦ ʧʽʜʛʦʪʦʚʣʝʥʠʡ ʽ ʽʥʦʢʫʣʴʦʚʘʥʠʡ ʤʽʮʝʣʽʻʤ, ʚʦʣʦʛʽʩʪʴ ʩʫʙʩʪʨʘʪʫ 

60ï73 %. 

ʋ ʢʦʤʧʣʝʢʪ ʚʭʦʜʷʪʴ ʱʠʪ ʫʧʨʘʚʣʽʥʥʷ, ʝʣʝʢʪʨʦʜʚʠʛʫʥ, ʚʙʫʜʦʚʘʥʽ ʚʘʛʠ, 

ʤʘʩʣʷʥʘ ʩʪʘʥʮʽʷ. 

ʇʝʨʝʚʘʛʠ ʜʘʥʦʛʦ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʧʨʝʩʘ ʩʫʙʩʪʨʘʪʥʠʭ ʙʣʦʢʽʚ: ʧʽʜʭʦʜʠʪʴ 

ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ; ʦʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʧʨʠʩʪʨʦʶ ʚʠʢʦʥʘʥʽ ʟ 

ʥʝʨʞʘʚʽʶʯʦʾ ʩʪʘʣʽ; ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ï ʜʦ 120 ʙʣʦʢʽʚ ʟʘ 1 ʛʦʜ 

(1800 ʢʛ/ʛʦʜ). 

ɼʦ ʡʦʛʦ ʥʝʜʦʣʽʢʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʥʘʩʪʫʧʥʝ: ʚʝʣʠʢʽ ʛʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ: 

ʜʦʚʞʠʥʘ ï 2400 ʤʤ, ʚʠʩʦʪʘ ï 2730 ʤʤ, ʰʠʨʠʥʘ ï 2200 ʤʤ; ʩʢʣʘʜʥʽʩʪʴ 

ʢʦʥʩʪʨʫʢʮʽʾ;  ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ; ʤʘʪʝʨʽʘʣʦʤʽʩʪʢʽʩʪʴ. 

ʇʨʠʩʪʨʽʡ ʥʝ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʨʽʚʥʦʤʽʨʥʦʾ ʱʽʣʴʥʦʩʪʽ ʧʦ ʧʝʨʝʪʠʥʫ 

ʙʣʦʢʫ, ʦʩʢʽʣʴʢʠ ʩʪʠʩʥʝʥʥʷ ʩʫʙʩʪʨʘʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʨʽʚʥʦʤʽʨʥʦ 

ʜʣʷ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʛʨʠʙʽʚ, ʫʪʚʦʨʶʶʯʠ ʨʽʟʥʫ ʱʽʣʴʥʽʩʪʴ ʙʽʣʷ 

ʧʦʚʝʨʭʥʽ ʽ ʚ ʮʝʥʪʨʽ ʩʫʙʩʪʨʘʪʥʦʛʦ ʙʣʦʢʫ.  
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ʈʠʩ. 3. ɻʽʜʨʘʚʣʽʯʥʠʡ ʧʨʝʩ ʩʫʙʩʪʨʘʪʥʠʭ ʙʣʦʢʽʚ ʇʄʉɹ-1ɽ 

 

ʊʘʢʦʞ ʚʽʜʦʤʠʡ ʛʽʜʨʘʚʣʽʯʥʠʡ ʙʨʠʢʝʪʫʚʘʣʴʥʠʢ ʩʦʣʦʤʠ ʋɾʀʄ 576 

(ʨʠʩ. 4), ʷʢʠʡ ʩʣʫʞʠʪʴ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʩʦʣʦʤ'ʷʥʠʭ ʪʶʢʽʚ. 

 
ʈʠʩ. 4. ɻʽʜʨʘʚʣʽʯʥʠʡ ʙʨʠʢʝʪʫʚʘʣʴʥʠʢ ʩʦʣʦʤʠ ʋɾʀʄ 576 

 

ʊʝʦʨʝʪʠʯʥʦ ʜʘʥʠʡ ʧʨʠʩʪʨʽʡ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʚʠʨʦʱʫʚʘʥʥʷ ʛʨʠʙʽʚ, ʘʣʝ ʦʩʢʽʣʴʢʠ ʧʨʠʩʪʨʽʡ ʨʦʟʨʦʙʣʝʥʠʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʪʶʢʽʚ ʽʟ ʩʫʭʦʾ ʩʦʣʦʤʠ, ʚʽʥ ʥʝ ʟʤʦʞʝ ʚʠʪʨʠʤʘʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ 

ʬʦʨʤʫʚʘʥʥʽ ʩʫʙʩʪʨʘʪʥʦʛʦ ʙʣʦʢʫ. 

ʊʘʢʦʞ ʥʝ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʱʽʣʴʥʦʩʪʽ ʪʘ 

ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʱʽʣʴʥʦʩʪʽ ʧʦ ʧʝʨʝʪʠʥʫ ʙʣʦʢʫ. ʄʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʽʣʴʢʠ 

ʩʦʣʦʤʫ, ʷʢ ʤʘʪʝʨʽʘʣ ʩʫʙʩʪʨʘʪʥʦʛʦ ʙʣʦʢʫ. ʉʪʘʮʽʦʥʘʨʥʠʡ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ 

ʧʨʠʩʪʨʽʡ ʮʠʢʣʽʯʥʦʾ ʜʽʾ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʪʠʧʫ (ʨʠʩ. 5) ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 
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ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ ʩʝʨʝʜʥʽʭ ʘʙʦ ʚʝʣʠʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʱʦ ʩʧʝʮʽʘʣʽʟʫʶʪʴʩʷ ʥʘ 

ʧʨʠʩʢʦʨʝʥʦʤʫ ʰʪʫʯʥʦʤʫ ʚʠʨʦʱʫʚʘʥʥʽ ʛʨʠʙʽʚ. ɹʝʟʧʦʩʝʨʝʜʥʷ ʬʫʥʢʮʽʷ 

ʤʘʰʠʥʠ ʧʦʣʷʛʘʻ ʚ ʜʦʟʦʚʘʥʦʤʫ ʟʘʧʦʚʥʝʥʥʽ ʧʘʢʝʪʘ ʩʫʙʩʪʨʘʪʦʤ ʟ ʤʽʮʝʣʽʻʤ. 

 
ʈʠʩ. 5. ʐʥʝʢʦʚʠʡ ʬʦʨʤʫʚʘʣʴʥʠʢ IE-JM-J-D 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʙʩʪʨʘʪʥʦʛʦ ʙʣʦʢʫ: ʤʘʩʘ ʩʫʙʩʪʨʘʪʥʦʛʦ ʙʣʦʢʫ ï 2,5ï

4,0 ʢʛ; ʨʦʟʤʽʨ ʬʨʘʢʮʽʾ ʩʠʨʦʚʠʥʠ ï ʥʝ ʙʽʣʴʰʝ 30 ʤʤ; ʱʽʣʴʥʽʩʪʴ ʩʫʙʩʪʨʘʪʫ ʚ 

ʙʣʦʮʽ ï 400 ʛ/ʜʤ3; ʦʙ'ʻʤ ʙʣʦʢʫ ï ʜʦ 15 ʣ. 

ʇʝʨʝʚʘʛʠ ʧʨʠʩʪʨʦʶ: ʥʘʧʦʚʥʝʥʥʷ ʪʘ ʧʘʢʫʚʘʥʥʷ ʧʘʢʝʪʽʚ ʩʫʙʩʪʨʘʪʫ; 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ; ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ï ʜʦ 

600 ʙʣʦʢʽʚ ʟʘ 1 ʛʦʜ (1920 ʢʛ/ʛʦʜ). 

ʅʝʜʦʣʽʢʠ ʢʦʥʩʪʨʫʢʮʽʾ: ʩʢʣʘʜʥʝ ʦʙʣʘʜʥʘʥʥʷ; ʧʦʪʨʽʙʥʝ ʨʝʛʫʣʷʨʥʝ 

ʥʘʣʘʛʦʜʞʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ; ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʩʫʙʩʪʨʘʪʥʦʛʦ ʙʣʦʢʫ. 

ɼʣʷ ʥʘʧʦʚʥʝʥʥʷ ʧʘʢʝʪʽʚ ʩʫʙʩʪʨʘʪʦʤ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʰʥʝʢʦʚʽ 

ʥʘʧʦʚʥʶʚʘʯʽ ʩʫʙʩʪʨʘʪʥʠʭ ʙʣʦʢʽʚ. 

ɼʘʥʘ ʫʩʪʘʥʦʚʢʘ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ ʙʣʦʢʽʚ ʟ ʨʽʚʥʦʤʽʨʥʦʶ 

ʱʽʣʴʥʽʩʪʶ ʧʦ ʧʝʨʝʪʠʥʫ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʚʨʦʞʘʡʥʦʩʪʽ. ɺʦʥʘ 

ʨʦʟʨʘʭʦʚʘʥʘ ʚʠʢʣʶʯʥʦ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʪʘʢʠʭ ʷʢ ʩʦʣʦʤʘ ʽ ʣʫʟʛʘ. 

ʅʘʧʽʚʘʚʪʦʤʘʪʠʯʥʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʧʘʢʫʚʘʥʥʷ ʩʫʙʩʪʨʘʪʥʠʭ ʧʘʢʝʪʽʚ SY-

JZD1 (ʨʠʩ. 6) ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʬʘʩʫʚʘʥʥʷ ʟʚʦʣʦʞʝʥʦʾ ʪʘ ʧʦʜʨʽʙʥʝʥʦʾ 

ʩʠʨʦʚʠʥʠ ʚ ʧʦʣʽʝʪʠʣʝʥʦʚʽ ʧʘʢʝʪʠ ʟ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ ʚ ʘʚʪʦʢʣʘʚʽ. 

ʇʽʩʣʷ ʦʙʨʦʙʢʠ ʧʘʢʝʪʠ ʽʥʦʢʫʣʶʶʪʴ ʨʽʜʢʠʤ ʤʽʮʝʣʽʻʤ. 

ʇʝʨʝʚʘʛʠ ʧʨʠʩʪʨʦʶ: ʧʨʦʩʪʘ ʢʦʥʩʪʨʫʢʮʽʷ; ʦʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʧʨʠʩʪʨʦʶ 

ʚʠʢʦʥʘʥʽ ʟ ʥʝʨʞʘʚʽʶʯʦʾ ʩʪʘʣʽ; ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ï ʜʦ 600 ʙʣʦʢʽʚ ʟʘ 1 ʛʦʜ 

(2100 ʢʛ/ʛʦʜ); ʥʝʚʝʣʠʢʽ ʛʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ: ʜʦʚʞʠʥʘ ï 1260 ʤʤ, ʚʠʩʦʪʘ ï 

950 ʤʤ, ʰʠʨʠʥʘ ï 550 ʤʤ; ʥʠʟʴʢʘ ʚʘʨʪʽʩʪʴ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʫʙʩʪʨʘʪʥʦʛʦ ʙʣʦʢʫ: ʤʘʩʘ ʩʫʙʩʪʨʘʪʥʦʛʦ ʙʣʦʢʫ ï  

3ï5 ʢʛ;  ʨʦʟʤʽʨ ʬʨʘʢʮʽʾ ʩʠʨʦʚʠʥʠ ï ʥʝ ʙʽʣʴʰʝ 30 ʤʤ;  ʱʽʣʴʥʽʩʪʴ ʩʫʙʩʪʨʘʪʫ ʚ 

ʙʣʦʮʽ ï 400ï450 ʛ/ʜʤ3; ʦʙ'ʻʤ ʙʣʦʢʫ ï 12 ʣ. 

ʅʝʜʦʣʽʢʠ ʢʦʥʩʪʨʫʢʮʽʾ: ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʟʘʷʚʣʝʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʧʦʪʨʽʙʥʦ ʤʽʥʽʤʫʤ 3 ʣʶʜʠʥʠ; ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʩʫʙʩʪʨʘʪʥʦʛʦ ʙʣʦʢʫ; 

ʝʥʝʨʛʦʻʤʥʘ ʪʝʭʥʦʣʦʛʽʷ. 
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ʈʠʩ. 6. ʐʥʝʢʦʚʠʡ ʧʘʢʫʚʘʣʴʥʠʢ ʩʫʙʩʪʨʘʪʥʠʭ ʙʣʦʢʽʚ (ʂʠʪʘʡ, JZSY) 

 

ɼʘʥʘ ʫʩʪʘʥʦʚʢʘ ʥʝ ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ ʙʣʦʢʠ ʟ ʨʽʚʥʦʤʽʨʥʦʶ 

ʱʽʣʴʥʽʩʪʶ ʧʦ ʧʝʨʝʪʠʥʫ, ʱʦ ʟʥʠʞʫʻ ʚʨʦʞʘʡʥʽʩʪʴ. ʇʨʠʟʥʘʯʝʥʘ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʽʣʴʢʠ ʩʦʣʦʤʠ ʽ ʣʫʟʛʠ.  

ʊʘʢʦʞ ʤʦʞʣʠʚʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦʾ ʤʘʰʠʥʠ ʧʘʢʫʚʘʥʥʷ 

ʛʨʠʙʥʠʭ ʙʣʦʢʽʚ (ʨʠʩ. 7), ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ 

ʽ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʨʫʯʥʫ ʧʨʘʮʶ. ɺʝʩʴ ʧʨʦʮʝʩ ʧʘʢʫʚʘʥʥʷ ʛʨʠʙʥʦʛʦ 

ʩʫʙʩʪʨʘʪʫ ʚ ʧʘʢʝʪʠ ʤʦʞʝ ʙʫʪʠ ʟʘʚʝʨʰʝʥʠʡ ʤʘʰʠʥʦʶ ʘʚʪʦʤʘʪʠʯʥʦ, 

ʚʢʣʶʯʘʶʯʠ ʟʘʚʘʥʪʘʞʝʥʥʷ ʩʫʙʩʪʨʘʪʫ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʫʣʴʪʠʚʘʮʽʡʥʠʭ ʧʘʢʝʪʽʚ, 

ʧʨʝʩʫʚʘʥʥʷ ʩʫʙʩʪʨʘʪʫ, ʟʘʧʝʯʘʪʫʚʘʥʥʷ ʢʫʣʴʪʠʚʘʮʽʡʥʠʭ ʧʘʢʝʪʽʚ ʽ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʫʣʴʪʠʚʘʮʽʡʥʠʭ ʧʘʢʝʪʽʚ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 

800 ʧʘʢʝʪʽʚ ʟʘ 1 ʛʦʜ. 

 
ʈʠʩ. 7. ʐʥʝʢʦʚʠʡ ʧʘʢʫʚʘʣʴʥʠʢ ʩʫʙʩʪʨʘʪʥʠʭ ʙʣʦʢʽʚ (ʂʠʪʘʡ, JZSY)  

 

ɿʘʧʫʩʢ ʚʩʴʦʛʦ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʪʠʩʢʘʥʥʷʤ ʦʜʥʽʻʾ 

ʢʥʦʧʢʠ. ɺʝʩʴ ʚʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ, ʚʢʣʶʯʘʶʯʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʘʢʝʪʽʚ, 

ʧʘʢʫʚʘʥʥʷ, ʟʘʚ'ʷʟʫʚʘʥʥʷ, ʧʨʦʙʠʚʘʥʥʷ ʧʝʨʬʦʨʘʮʽʡ, ʟʘʧʘʶʚʘʥʥʷ ʧʘʢʝʪʽʚ ʽ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʘʢʝʪʽʚ, ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʠʡ ʚ ʦʜʠʥ ʮʠʢʣ, ʽ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʦʜʥʦʛʦ ʧʘʢʝʪʘ ʧʦʪʨʽʙʥʦ ʚʩʴʦʛʦ 3 ʩ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʫʙʩʪʨʘʪʥʦʛʦ ʙʣʦʢʫ: ʤʘʩʘ ʩʫʙʩʪʨʘʪʥʦʛʦ ʙʣʦʢʫ ï 2,5ï3,0 ʢʛ; ʨʦʟʤʽʨ ʬʨʘʢʮʽʾ 
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ʩʠʨʦʚʠʥʠ ï ʥʝ ʙʽʣʴʰʝ 30 ʤʤ; ʱʽʣʴʥʽʩʪʴ ʩʫʙʩʪʨʘʪʫ ʚ ʙʣʦʮʽ ï 400ï450 ʛ/ʜʤ3; 

ʦʙ'ʻʤ ʙʣʦʢʫ ï 7,5 ʣ.  

ʇʝʨʝʚʘʛʠ ʧʨʠʩʪʨʦʶ: ʧʦʚʥʠʡ ʮʠʢʣ; ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ; ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ï ʜʦ 800 ʙʣʦʢʽʚ ʟʘ 1 ʛʦʜ (2000 ʢʛ/ʛʦʜ).  

ʅʝʜʦʣʽʢʠ ʢʦʥʩʪʨʫʢʮʽʾ: ʩʢʣʘʜʥʝ ʦʙʣʘʜʥʘʥʥʷ; ʧʦʪʨʽʙʥʝ ʨʝʛʫʣʷʨʥʝ 

ʥʘʣʘʛʦʜʞʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ; ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʩʫʙʩʪʨʘʪʥʦʛʦ ʙʣʦʢʫ; ʚʝʣʠʢʽ 

ʨʦʟʤʽʨʠ ʦʙʣʘʜʥʘʥʥʷ. 

ɼʘʥʘ ʤʘʰʠʥʘ ʤʘʻ ʟʥʘʯʥʽ ʛʘʙʘʨʠʪʠ, ʪʦʤʫ ʾʾ ʩʢʣʘʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ 

ʦʙʤʝʞʝʥʦʤʫ ʧʨʦʩʪʦʨʽ. ʅʝʚʝʣʠʢʽ ʨʦʟʤʽʨʠ ʩʫʙʩʪʨʘʪʥʦʛʦ ʙʣʦʢʫ ʟʙʽʣʴʰʫʶʪʴ 

ʯʘʩ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ. ʅʝʦʜʥʦʨʽʜʥʘ ʱʽʣʴʥʽʩʪʴ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʚʨʦʞʘʡʥʽʩʪʴ ʩʫʙʩʪʨʘʪʥʦʛʦ ʙʣʦʢʫ.  

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʤʘʰʠʥ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʜʣʷ ʤʝʭʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʩʫʙʩʪʨʘʪʥʠʭ ʙʣʦʢʽʚ, ʧʦʢʘʟʘʚ 

ʥʝʜʦʩʪʘʪʥʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʨʷʜ ʥʝʜʦʣʽʢʽʚ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʩʫʙʩʪʨʘʪʥʠʭ 

ʙʣʦʢʽʚ. ɰʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʤʘʛʘʻ 

ʧʽʜʚʠʱʝʥʠʭ ʪʨʫʜʦʚʠʪʨʘʪ, ʘ ʪʘʢʦʞ ʚʽʜʩʫʪʥʷ ʟʜʘʪʥʽʩʪʴ ʨʝʛʫʣʶʚʘʪʠ ʱʽʣʴʥʽʩʪʴ 

ʩʫʙʩʪʨʘʪʥʠʭ ʙʣʦʢʽʚ. ʊʘʢʦʞ ʘʥʘʣʽʟ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʽʩʥʫʶʯʽ 

ʢʦʥʩʪʨʫʢʮʽʾ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʫʙʩʪʨʘʪʥʠʭ ʙʣʦʢʽʚ, ʥʝ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʷʛʥʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʠʤʦʛ ʱʽʣʴʥʦʩʪʽ ʩʫʙʩʪʨʘʪʥʠʭ 

ʙʣʦʢʽʚ ʽ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʱʽʣʴʥʦʩʪʽ ʩʫʙʩʪʨʘʪʫ ʧʦ ʚʩʴʦʤʫ ʦʙ'ʻʤʫ 

ʙʣʦʢʫ.  

ɹʘʛʘʪʦ ʢʦʥʩʪʨʫʢʮʽʡ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʦʙʭʽʜʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ 

ʬʦʨʤʫʚʘʥʥʽ ʩʫʙʩʪʨʘʪʥʠʭ ʙʣʦʢʽʚ. 

 

 

ʋɼʂ 633.314.5 

 

ʈɽɿʋʃʔʊɸʊʀ ɼʆʉʃɯɼɾɽʅʅʗ ʇʆɼʈɯɹʅʖɺɸʃʔʅʆɻʆ ɸʇɸʈɸʊɸ 

ʂʆʈʄʆɿɹʀʈɸʃʔʅʆɻʆ ʂʆʄɹɸʁʅɸ 

 

ɿʘʻʮʴ ʄ.ʃ., ɻʦʣʝʥʽʮʴʢʠʡ ʆ.ɺ. 

ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɸʥʘʣʽʟʫʶʯʠ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ 

ʧʦʜʨʽʙʥʝʥʥʷ ʩʪʝʙʣʦʚʠʭ ʢʦʨʤʽʚ ʢʦʨʤʦʟʙʠʨʘʣʴʥʠʤʠ ʤʘʰʠʥʘʤʠ, ʥʘʤʠ 

ʚʩʪʘʥʦʚʣʝʥʦ ʦʜʥʫ ʟ ʥʘʡʚʘʣʠʚʽʰʠʭ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ, ʮʝ ʷʢʽʩʪʴ ʧʦʜʨʽʙʥʝʥʥʷ 

ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʚʠʢʣʠʢʘʣʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʩʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʚʩʪʘʥʦʚʠʪʠ ʰʣʷʭʠ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʟʘʜʘʯʽ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʜʨʽʙʥʶʚʘʣʴʥʠʭ 

ʘʧʘʨʘʪʽʚ ʢʦʨʤʦʟʙʠʨʘʣʴʥʠʭ ʢʦʤʙʘʡʥʽʚ ʦʪʨʠʤʫʚʘʣʠ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʜʦʚʦʜʷʪʴ 

ʟʙʽʣʴʰʝʥʥʷ ʩʪʫʧʝʥʷ ʧʦʜʨʽʙʥʝʥʥʷ ʚʽʜ ʙʘʞʘʥʦʛʦ [1,2,3]. ɼʦʩʣʽʜʞʫʶʯʠ 

ʢʦʥʩʪʨʫʢʮʽʡʥʦ-ʪʝʭʥʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʚʘʣʴʮʝʚʦʛʦ ʧʦʜʨʽʙʥʶʚʘʣʴʥʦʛʦ 

ʘʧʘʨʘʪʫ, ʥʝʦʙʭʽʜʥʦ ʟʘʫʚʘʞʠʪʠ, ʧʦʜʨʽʙʥʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʽ  
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ʧʣʦʱʠʥʽ ʚ ʧʦʟʜʦʚʞʥʴʦ-ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʧʦʜʨʽʙʥʝʥʠʭ 

ʩʪʝʙʝʣ. ʊʦʤʫ ʡʤʦʚʽʨʥʠʡ ʩʪʫʧʽʥʴ ʧʦʜʨʽʙʥʝʥʥʷ ʥʘʣʝʞʘʪʠʤʝ ʚʽʜ ʜʦʚʞʠʥʠ 

ʨʽʟʘʥʥʷ ʙʘʨʘʙʘʥʘ ʪʘ ʨʦʙʦʯʦʛʦ ʟʘʟʦʨʫ ʤʽʞ ʜʠʩʢʘʤʠ ʚʘʣʴʮʽʚ ʽ ʧʦʣʦʞʝʥʥʷʤ 

ʤʘʪʝʨʽʘʣʫ ʚ ʧʦʪʦʮʽ ʤʘʩʠ. ʁʤʦʚʽʨʥʽʩʥʘ-ʭʘʦʪʠʯʥʘ ʧʦʜʘʯʘ ʧʦʪʦʢʫ ʧʦʜʨʽʙʥʝʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʚʽʜ ʨʽʟʘʣʴʥʦʛʦ ʙʘʨʘʙʘʥʫ, ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʥʝʦʜʥʦʨʽʜʥʽʩʪʶ 

ʦʙôʻʤʥʦʾ ʤʘʩʠ ʨʦʩʣʠʥ, ʨʽʟʥʠʤʠ ʢʽʥʝʤʘʪʠʯʥʠʤʠ ʨʝʞʠʤʘʤʠ ʨʽʟʘʥʥʷ, ʚʦʣʦʛʽʩʪʶ 

ʩʪʝʙʣʦ-ʣʠʩʪʦʚʦʾ ʤʘʩʠ, ʢʫʣʴʪʫʨʦʶ, ʱʦ ʟʙʠʨʘʻʪʴʩʷ ʪʦʱʦ. ɿʚʽʜʢʠ ʩʣʽʜʫʻ, ʱʦ ʧʽʜ 

ʯʘʩ ʧʦʜʨʽʙʥʝʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʨʫʭʘʪʴʩʷ ʚ ʧʘʨʘʣʝʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʜʦ 

ʧʣʦʱʠʥʠ ʧʦʜʨʽʙʥʝʥʥʷ (ʦʙʝʨʪʘʥʥʷ ʚʘʣʴʮʽʚ ʘʧʘʨʘʪʫ), ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ 

ʦʪʨʠʤʘʻʤʦ  ʧʦʜʨʽʙʥʝʥʠʡ ʤʘʪʝʨʽʘʣ ʨʽʟʥʦʛʦ ʨʦʟʤʽʨʫ (ʨʠʩ. 1.). 

 
ʈʠʩ. 1. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʧʦʜʨʽʙʥʝʥʦʾ ʯʘʩʪʠʥʢʠ ʧʨʠ ʨʽʟʥʽ ʜʦʚʞʠʥʽ 

ʨʽʟʘʥʥʷ 

 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ. ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʝʢʪʫʚʘʥʥʷ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ 

ʨʦʟʨʘʭʫʥʦʢ ʢʦʥʩʪʨʫʢʮʽʡʥʦ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʣʶʱʠʣʴʥʦ-

ʧʦʜʨʽʙʥʶʚʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ ʩʠʩʪʝʤʠ ʨʽʟʘʥʥʷ ʢʦʨʤʦʟʙʠʨʘʣʴʥʠʭ ʢʦʤʙʘʡʥʽʚ. 

ɺʠʢʣʘʜ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʨʦʟʨʘʭʫʥʢʦʚʦ-

ʪʝʭʥʦʣʦʛʽʯʥʫ  ʩʭʝʤʫ ʧʦʜʨʽʙʥʝʥʥʷ ʯʘʩʪʠʥʦʢ ʤʘʩʠ ʚʘʣʴʮʝʚʠʤ 

ʧʦʜʨʽʙʥʶʚʘʣʴʥʠʤ ʘʧʘʨʘʪʦʤ (ʨʠʩ. 2.). ɿʘʫʚʘʞʠʤʦ, ʱʦ ʯʘʩʪʠʥʢʠ ʤʘʪʝʨʽʘʣʫ 

ʨʫʭʘʶʪʴʩʷ ʜʦ ʚʘʣʴʮʽʚ ʭʘʦʪʠʯʥʦ.  

ʇʨʦʮʝʩ ʧʦʜʨʽʙʥʝʥʥʷ  ʯʘʩʪʠʥʦʢ ʩʪʝʙʝʣ ʤʘʩʠ ʚ ʧʣʦʱʠʥʘʭ, I - ɯ, ɯɯ - ɯɯ, ɯɯɯ 

- ɯɯɯ, IV-IV, V -V , VI -VI, VII ï VII, VIII - VIII ʩʧʨʷʤʦʚʘʥʠʭ ʧʽʜ ʢʫʪʦʤ 

ʚʭʦʜʞʝʥʥʷ Ŭʦ; Ŭ1; Ŭ2; Ŭ3; Ŭ4; Ŭ5; Ŭ6, ʜʦʚʞʠʥʘ ʧʦʜʨʽʙʥʝʥʥʷ ʯʘʩʪʠʥʦʢ ʤʘʩʠ 

ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦʾ lʬ=tp, (tp - ʢʨʦʢ ʜʠʩʢʽʚ ʥʘ ʚʘʣʴʮʷʭ) ʜʦ ʨʦʙʦʯʦʾ 

ʜʦʚʞʠʥʠ Lʨ ʧʨʠ ʧʦʟʜʦʚʞʥʽʡ ʧʦʜʘʯʽ ʥʘ ʜʠʩʢʠ ʚʘʣʴʮʽʚ. ʎʝ ʜʦʚʦʜʠʪʴ ʪʝ, ʱʦ 

ʜʽʡʩʥʘ, ʬʘʢʪʠʯʥʘ ʜʦʚʞʠʥʘ ʧʦʜʨʽʙʥʝʥʥʷ ʬʨʘʢʮʽʾ ʯʘʩʪʠʥʦʢ ʧʽʩʣʷ ʧʦʜʨʽʙʥʝʥʥʷ, 

ʫ ʜʦʩʪʘʥʴʦʤʫ ʟʥʘʯʝʥʥʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ ʚʩʪʘʥʦʚʣʝʥʦʾ, ʪʦʤʫ 

ʩʪʫʧʽʥʴ ʧʦʜʨʽʙʥʝʥʥʷ ʩʪʘʻ ʜʦʩʠʪʴ ʢʝʨʦʚʘʥʠʤ ʧʘʨʘʤʝʪʨʦʤ. ʧʨʠ ʨʦʟʪʘʰʫʚʘʥʥʽ 

ʩʪʝʙʣʘ ʽʟ ʢʫʪʦʤ Ŭ=180ʦ ʬʘʢʪʠʯʥʘ ʜʦʚʞʠʥʘ ʯʘʩʪʠʥʦʢ ʥʝ ʧʝʨʝʚʠʱʫʚʘʪʠʤʝ 

ʪʝʦʨʝʪʠʯʥʫ, ʦʩʢʽʣʴʢʠ lʬ = l p. 
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ʈʠʩ. 2. ʈʦʟʨʘʭʫʥʢʦʚʦ-ʪʝʭʥʦʣʦʛʽʯʥʘ  ʩʭʝʤʘ ʧʦʜʨʽʙʥʝʥʥʷ ʯʘʩʪʠʥʦʢ ʤʘʩʠ 

ʚʘʣʴʮʝʚʠʤ ʧʦʜʨʽʙʥʶʚʘʣʴʥʠʤ ʘʧʘʨʘʪʦʤ: 1 ï ʨʽʟʘʣʴʥʠʡ ʙʘʨʘʙʘʥ; 2  

ʧʦʜʨʽʙʥʶʚʘʣʴʥʠʡ ʚʘʣʴʮʝʚʠʡ ʘʧʘʨʘʪ; 3 ï ʯʘʩʪʠʥʢʘ ʤʘʪʝʨʽʘʣʫ. 

 

ɼʦʚʞʠʥʫ ʧʦʜʨʽʙʥʝʥʷʷ ʩʪʝʙʣʦʚʦʾ ʤʘʩʠ ʜʣʷ ʚʘʣʴʮʝʚʦʛʦ ʧʦʜʨʽʙʥʶʚʘʯʘ 

ʤʦʞʥʘ ʧʦʨʘʭʫʚʘʪʠ ʟʘ ʬʦʨʤʫʣʦʶ [2, ʩ. 55.]: 

( )( )pd 5.01sin
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ʜʝ Vʧ ï ʰʚʠʜʢʽʩʪʴ ʧʦʜʘʯʽ ʤʘʩʠ ʙʘʨʘʙʘʥʦʤ, ʤ/ʩ;  

nʚʘʣ ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʚʘʣʴʮʽʚ, ʭʚ
-1;  

z ï ʢʽʣʴʢʽʩʪʴ ʜʠʩʢʽʚ ʥʘ ʚʘʣʴʮʷʭ;  

ŭʯʘʩ ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʢʫʪ ʧʦʜʘʯʽ ʪʘ ʧʦʣʦʞʝʥʥʷ ʯʘʩʪʠʥʢʠ ʜʦ 

ʧʣʦʱʠʥʠ ʟʘʭʚʘʪʫ ʚʘʣʴʮʽʚ.  

ʇʨʦʚʽʚʰʠ ʘʥʘʣʽʟ  ʤʦʜʝʣʽ (1) ʧʦʪʨʽʙʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ 

ʜʦʚʞʠʥʠ ʧʦʜʨʽʙʥʝʥʥʷ ʤʘʩʠ ʯʘʩʪʠʥ ʩʧʦʩʪʝʨʽʛʘʻʪʴ ʧʦ ʣʽʥʽʡʥʦʤʫ ʟʘʢʦʥʫ, ʪʦʤʫ 

ʤʦʞʥʘ ʚʚʝʩʪʠ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ 

ʜʦʚʞʠʥʠ ʯʘʩʪʠʥʢʠ ʧʽʩʣʷ ʧʦʜʨʽʙʥʝʥʥʷ: 

pʟʨʧ lkL Ö= .       (2) 

ʜʝ kʟʨ ï ʢʦʝʬʽʮʽʻʥʪ ʟʨʦʩʪʘʥʥʷ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʜʦʚʞʠʥʠ 

ʯʘʩʪʠʥʢʠ ʧʽʩʣʷ ʧʦʜʨʽʙʥʝʥʥʷ;  

lʨ ï ʪʝʦʨʝʪʠʯʥʘ ʜʦʚʞʠʥʘ ʯʘʩʪʠʥʢʠ ʧʽʩʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʚʘʣʴʮʝʚʠʤ ʘʧʘʨʘʪʦʤ. 
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ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭʭ ʟʘʣʝʞʥʦʩʪʽ (1), (3) ʧʦʙʫʜʦʚʘʥʦ ʛʨʘʬʽʢ ʟʤʽʥʠ 

ʩʪʫʧʝʥʷ ʧʦʜʨʽʙʥʝʥʥʷ ʤʘʩʠ ʚʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʨʦʢʫ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʦʥʫʩʥʠʭ 

ʜʠʩʢʽʚ ʥʘ ʚʘʣʴʮʷʭ ʧʦʜʨʽʙʥʶʚʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ (ʨʠʩ. 3.). ɺʩʪʘʥʦʚʣʝʥʦ, 

ʨʘʮʦʥʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʠ, ʷʢʠʭ ʦʪʨʠʤʘʣʠ ʦʧʪʠʤʘʣʴʥʠʡ ʩʪʫʧʽʥʴ 

ʧʦʜʨʽʙʥʝʥʥʷ ʩʪʝʙʣʦʚʦʾ ʤʘʩʠ. ʇʨʠ ʢʨʦʮʽ  ʚʩʪʘʥʦʚʣʝʥʥʷ tp = 30...45 ʤʤ 

ʦʪʨʠʤʫʻʤʦ ʥʘʡʢʨʘʫ ʷʢʽʩʪʴ ʧʦʜʨʽʙʥʝʥʥʷ ʟ ʜʦʚʞʠʥʦʶ ʯʘʩʪʠʥʢʠ ʚʽʜ 4...5 ʤʤ, 

ʱʦ ʮʽʣʢʦʤ ʟʘʙʝʟʧʝʯʫʻ ʟʦʦʪʝʭʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʜʦ ʩʦʢʦʚʠʪʠʭ ʢʦʨʤʽʚ ʪʠʧʫ 

ʩʠʣʦʩ. 

 
ʈʠʩ. 3. ɻʨʘʬʽʯʥʘ ʟʘʣʝʞʥʽʩʪʴ ʟʤʽʥʠ ʩʪʫʧʝʥʷ ʧʦʜʨʽʙʥʝʥʥʷ ʤʘʩʠ 

ʚʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʨʦʢʫ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʦʥʫʩʥʠʭ ʜʠʩʢʽʚ ʥʘ ʚʘʣʴʮʷʭ 

ʧʦʜʨʽʙʥʶʚʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ 

 
ʈʠʩ. 4. ɻʨʘʬʽʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʟʘʣʝʞʥʦʩʪʽ ʚʧʣʠʚʫ ʬʘʢʪʠʯʥʦʾ ʜʦʚʞʠʥʠ 

ʧʦʜʨʽʙʥʝʥʥʷ ʤʘʩʠ lʬ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦ ʜʦʚʞʠʥʠ  ʨʽʟʘʥʥʷ lp  ʧʨʠ ʨʽʟʥʠʭ ʢʫʪʘʭ 

ʚʭʦʜʞʝʥʥʷ ʯʘʩʪʠʥʢʠ: 1- Ŭʚ = 15ʦ; 2 - Ŭʚ = 20ʦ; 3 - Ŭʚ = 25ʦ; 4 - Ŭʚ = 30ʦ 

ɺʠʩʥʦʚʢʠ. ʇʦʜʨʽʙʥʝʥʥʷ ʤʘʩʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʽ  ʧʣʦʱʠʥʽ ʚ 

ʧʦʟʜʦʚʞʥʴʦ-ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʨʫʭʫ ʧʦʜʨʽʙʥʝʥʠʭ ʩʪʝʙʝʣ. ʊʦʤʫ 

ʡʤʦʚʽʨʥʠʡ ʩʪʫʧʽʥʴ ʧʦʜʨʽʙʥʝʥʥʷ ʥʘʣʝʞʘʪʠʤʝ ʚʽʜ ʜʦʚʞʠʥʠ ʨʽʟʘʥʥʷ ʙʘʨʘʙʘʥʘ 

ʪʘ ʨʦʙʦʯʦʛʦ ʟʘʟʦʨʫ ʤʽʞ ʜʠʩʢʘʤʠ ʚʘʣʴʮʽʚ ʽ ʧʦʣʦʞʝʥʥʷʤ ʤʘʪʝʨʽʘʣʫ ʚ ʧʦʪʦʮʽ 

ʤʘʩʠ. 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 

 

 
165 

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʨʘʮʦʥʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʠ, ʷʢʠʭ ʦʪʨʠʤʘʣʠ ʦʧʪʠʤʘʣʴʥʠʡ 

ʩʪʫʧʽʥʴ ʧʦʜʨʽʙʥʝʥʥʷ ʩʪʝʙʣʦʚʦʾ ʤʘʩʠ. ʇʨʠ ʢʨʦʮʽ  ʚʩʪʘʥʦʚʣʝʥʥʷ tp = 30...45 ʤʤ 

ʦʪʨʠʤʫʻʤʦ ʥʘʡʢʨʘʫ ʷʢʽʩʪʴ ʧʦʜʨʽʙʥʝʥʥʷ ʟ ʜʦʚʞʠʥʦʶ ʯʘʩʪʠʥʢʠ ʚʽʜ 4...5 ʤʤ, 

ʱʦ ʮʽʣʢʦʤ ʟʘʙʝʟʧʝʯʫʻ ʟʦʦʪʝʭʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʜʦ ʩʦʢʦʚʠʪʠʭ ʢʦʨʤʽʚ ʪʠʧʫ 

ʩʠʣʦʩ. ʄʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʚʝʣʠʯʠʥʘ ʢʫʪʘ ʚʭʦʜʞʝʥʥʷ ʯʘʩʪʠʥʢʠ, 

ʜʦʚʞʠʥʘ ʨʽʟʘʥʥʷ ʤʘʩʠ ʩʪʝʙʝʣ ʙʘʨʘʙʘʥʦʤ ʪʘ ʢʨʦʢ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʠʩʢʽʚ ʥʘ 

ʚʘʣʴʮʝʚʦʤʫ ʧʦʜʨʽʙʥʶʚʘʯʽ ʧʨʷʤʦʧʨʦʧʦʨʮʽʡʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʘʢʪʠʯʥʫ 

ʜʦʚʞʠʥʫ ʧʦʜʨʽʙʥʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʢʦʨʤʽʚ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʂʦʤʙʘʡʥʠ John Deere ʩʝʨʽʷ 8000 ʝʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ 

:https://agroprof.com/uploads/2017/06/8100-8200-8400-8500.pdf. 

2. ʉʠʩʦʣʽʥ ʇ.ɺ., ʈʠʙʘʢ ʊ.ɯ., ʉʘʣʦ ɺ.ʄ. ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʤʘʰʠʥʠ: 
ʪʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ, ʢʦʥʩʪʨʫʢʮʽʷ, ʧʨʦʝʢʪʫʚʘʥʥʷ. ʂʥʠʛʘ 2. ʂ.: ʋʨʦʞʘʡ, 2002. 

364 ʩ. 

3. ɿʘʾʢʘ ʇ.ʄ. ʊʝʦʨʽʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ. ʊʦʤ. 2 

(ʯ. 1).ʄʘʰʠʥʠ ʜʣʷ ʟʘʛʦʪʽʚʣʽ ʢʦʨʤʽʚ. / ʇ.ʄ. ɿʘʾʢʘ. ʍ.: ʆʢʦ, 2003. 360 ʩ. 
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ʈɽɿʋʃʔʊɸʊʀ ɼʆʉʃɯɼɾɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ʈʆɹʆʊʀ 

ʆɹʇʈʀʉʂʋɺɸʏɸ ɿ ʈɽɻʋʃʗʊʆʈʆʄ ʅʆʈʄʀ ɺʅɽʉɽʅʅʗ 

 

ɹʽʣʝʮʴʢʠʡ ɺ.ʈ., ɼʚʦʨʩʴʢʠʡ ɼ.ʇ.  

ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʆʜʥʘʢ, ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ ʟʙʽʣʴʰʝʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʻ ʟʥʠʞʝʥʥʷ ʥʦʨʤʠ ʚʥʝʩʝʥʥʷ, ʩʧʨʠʯʠʥʝʥʝ ʟʤʝʥʰʝʥʥʷʤ 

ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʢʨʘʧʝʣʴ, ʱʦ ʜʦʩʷʛʘʶʪʴ ʮʽʣʴʦʚʦʾ ʧʦʚʝʨʭʥʽ. ʂʨʽʤ ʪʦʛʦ, 

ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʙʦʪʫ ʬʦʨʩʫʥʦʢ ʪʘ ʨʦʟʧʦʜʽʣ ʨʦʟʤʽʨʽʚ 

ʢʨʘʧʝʣʴ, ʘ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʫʪʚʦʨʝʥʥʷ ʙʽʣʴʰʦʾ 

ʢʽʣʴʢʦʩʪʽ ʜʨʽʙʥʠʭ ʢʨʘʧʝʣʴ, ʱʦ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ ʜʨʝʡʬʫ ʧʝʩʪʠʮʠʜʽʚ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʚʢʣʶʯʘʶʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʧʨʠʩʢʫʚʘʯʽʚ ʽʟ ʰʠʨʰʠʤʠ ʰʪʘʥʛʘʤʠ (ʨʦʙʦʯʘ ʰʠʨʠʥʘ ʟʘʭʚʘʪʫ 

Ó 27,4 ʤ) ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʰʚʠʜʢʦʩʪʷʭ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ ʥʦʤʽʥʘʣʴʥʽ 

(Ó 19,3 ʢʤ/ʛʦʜ), ʟ ʤʝʪʦʶ ʦʭʦʧʣʝʥʥʷ ʙʽʣʴʰʦʾ ʧʣʦʱʽ ʟʘ ʤʽʥʽʤʘʣʴʥʠʡ ʯʘʩ. [1,2]  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ 

ʨʦʟʧʠʣʝʥʥʷ ʪʘ ʷʢʽʩʪʴ ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʧʨʠ ʨʽʟʥʠʭ ʰʚʠʜʢʦʩʪʷʭ ʨʫʭʫ ʜʣʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʦʙʧʨʠʩʢʫʚʘʯʘ, ʦʙʣʘʜʥʘʥʦʛʦ ʨʝʛʫʣʷʪʦʨʦʤ ʥʦʨʤʠ 

ʚʥʝʩʝʥʥʷ ʪʘ ʙʝʟ ʥʴʦʛʦ. 

ɺʠʢʣʘʜ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʚʥʝʩʝʥʥʷ ʛʝʨʙʽʮʠʜʽʚ ʫʧʨʦʜʦʚʞ 

ʦʙʦʭ ʨʦʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʰʪʘʥʛʦʚʠʡ ʦʙʧʨʠʩʢʫʚʘʯ John Deer M700, ʚ 

ʘʛʨʝʛʘʪʽ ʟ ʪʨʘʢʪʦʨʦʤ John Deer 6125  (ʈʠʩ. 1a). ʆʙʧʨʠʩʢʫʚʘʯ ʤʘʚ ʜʦʚʞʠʥʫ 
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ʰʪʘʥʛʠ 18,3 ʤ ʽʟ ʬʦʨʩʫʥʢʘʤʠ, ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʨʽʚʥʦʤʽʨʥʦ ʥʘ ʚʽʜʩʪʘʥʽ 0,46 ʤ 

ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ. 

 
ʈʠʩ. 1. ʐʪʘʥʛʦʚʠʡ ʦʙʧʨʠʩʢʫʚʘʯ ʄ700, ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʟʧʠʣʝʥʥʷ(a); ʈʝʛʫʣʷʪʦʨ ʥʦʨʤʠ ʚʥʝʩʝʥʥʷ Micro-Trak MT-

2405F II, ʚʩʪʘʥʦʚʣʝʥʠʡ ʫ 2024 ʨʦʮʽ (b); ʈʝʛʫʣʶʶʯʠʡ ʢʣʘʧʘʥ TeeJetÈ 

346BPR-2F-03, ʚʠʢʦʨʠʩʪʘʥʠʡ ʫ 2024 ʨʦʮʽ(c). 

 

ʋ 2024 ʨʦʮʽ ʥʘ ʪʦʡ ʩʘʤʠʡ ʦʙʧʨʠʩʢʫʚʘʯ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʨʝʛʫʣʷʪʦʨ 

ʥʦʨʤʠ ʚʥʝʩʝʥʥʷ Micro-Trak MT-2405F II (Micro-Trak, ʚʠʨʦʙʥʠʮʪʚʘ ʉʐɸ) ʫ 

ʧʦʻʜʥʘʥʥʽ ʟ ʨʝʛʫʣʶʶʯʠʤ ʢʣʘʧʘʥʦʤ TeeJetÈ 346BPR-2F-03 (TeeJet 

Technologies, ʨʠʩ. 1b ʪʘ 1c ʚʽʜʧʦʚʽʜʥʦ). ʇʨʦʪʷʛʦʤ ʦʙʦʭ ʨʦʢʽʚ ʫʩʽ ʽʥʰʽ 

ʧʘʨʘʤʝʪʨʠ ʦʙʧʨʠʩʢʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʚʠʩʦʪʘ ʰʪʘʥʛʠ ʪʘ ʪʠʧ ʬʦʨʩʫʥʦʢ, 

ʟʘʣʠʰʘʣʠʩʷ ʥʝʟʤʽʥʥʠʤʠ. ɭʜʠʥʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʤʽʞ ʜʚʦʤʘ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ 

ʨʦʢʘʤʠ ʙʫʣʘ ʥʘʷʚʥʽʩʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʨʝʛʫʣʷʪʦʨʘ ʥʦʨʤʠ ʚʥʝʩʝʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʥʬʽʛʫʨʘʮʽʷ ʦʙʧʨʠʩʢʫʚʘʯʘ ʙʝʟ ʨʝʛʫʣʷʪʦʨʘ 

(ʚʠʢʦʨʠʩʪʘʥʘ ʫ 2023 ʨʦʮʽ) ʙʫʜʝ ʧʦʟʥʘʯʝʥʘ ʷʢ CNS, ʘ ʦʙʧʨʠʩʢʫʚʘʯ ʽʟ 

ʨʝʛʫʣʷʪʦʨʦʤ (ʚʠʢʦʨʠʩʪʘʥʠʡ ʫ 2024 ʨʦʮʽ) ï ʷʢ SRC. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʢʨʘʧʝʣʴ ʩʝʨʝʜʥʴʦʛʦ, ʜʫʞʝ ʚʝʣʠʢʦʛʦ ʪʘ ʥʘʜʚʝʣʠʢʦʛʦ  

ʨʦʟʤʽʨʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ ASABE S572.1 [3] ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ 

ʬʦʨʩʫʥʢʠ XRC, AIXR ʪʘ TTI (ʨʠʩ. 2a, 2b, 2c ʚʽʜʧʦʚʽʜʥʦ). 

 

 
ʈʠʩ. 2. ʊʨʠ ʨʽʟʥʽ ʪʠʧʠ ʬʦʨʩʫʥʦʢ TeeJetÈ(a): XRC 11004 ï ʩʪʚʦʨʶʻ 

ʩʝʨʝʜʥʽ  ʢʨʘʧʣʽ, AIXR 11004 ï ʩʪʚʦʨʶʻ ʜʫʞʝ ʚʝʣʠʢʽ  ʢʨʘʧʣʽ (b), TTI 11004 ï 

ʩʪʚʦʨʶʻ ʥʘʜʚʝʣʠʢʽ  ʢʨʘʧʣʽ (c). 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 
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ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʦʨʩʫʥʦʢ: ʢʫʪ ʨʦʟʧʠʣʝʥʥʷ ï 110Á; ʨʦʟʤʽʨ 

ʦʪʚʦʨʫ ï 0,4 ʤʤ. ʌʦʨʩʫʥʢʠ ʙʫʣʠ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʽ ʧʦ ʰʪʘʥʟʽ 

ʦʙʧʨʠʩʢʫʚʘʯʘ (18,3 ʤ) ʫ ʪʘʢʦʤʫ ʧʦʨʷʜʢʫ ʟʣʽʚʘ ʥʘʧʨʘʚʦ (ʨʠʩ. 1a): XRC Ÿ 

AIXR Ÿ TTI. ʇʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʴ ʢʦʞʥʘ ʬʦʨʩʫʥʢʘ ʧʦʢʨʠʚʘʣʘ ʰʽʩʪʴ ʨʷʜʢʽʚ 

(ʚʽʜʩʪʘʥʴ ʤʽʞ ʨʷʜʘʤʠ ï 0,91 ʤ), ʱʦ ʬʦʨʤʫʚʘʣʦ ʜʽʣʷʥʢʫ ʰʠʨʠʥʦʶ 5,5 ʤ ʪʘ 

ʜʦʚʞʠʥʦʶ 182ï200 ʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʣʦ ʜʦʚʞʠʥʽ ʧʦʣʷ. 

ʂʘʣʽʙʨʫʚʘʥʥʷ ʦʙʧʨʠʩʢʫʚʘʯʘ ʧʝʨʝʜ ʚʠʧʨʦʙʫʚʘʥʥʷʤʠ ʩʪʘʥʦʚʠʣʦ: ʥʦʨʤʘ 

ʚʥʝʩʝʥʥʷ - 187 ʣ/ʛʘ; ʪʠʩʢ ʨʦʟʧʠʣʝʥʥʷ - 0,207 ʄʇʘ; ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ - 9,7 

ʢʤ/ʛʦʜ; ʨʦʟʤʽʨ ʬʦʨʩʫʥʢʠ ï 0,4 ʤʤ. 

ʇʽʜ ʯʘʩ ʪʝʩʪʫʚʘʥʥʷ ʟʤʽʥʶʚʘʣʠ ʣʠʰʝ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ, ʪʦʜʽ ʷʢ ʪʠʧ ʪʘ 

ʨʦʟʤʽʨ ʬʦʨʩʫʥʦʢ ʟʘʣʠʰʘʣʠʩʷ ʥʝʟʤʽʥʥʠʤʠ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ 

ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʞʥʦʛʦ ʨʦʢʫ. ʇʨʦʪʷʛʦʤ ʦʙʦʭ ʨʦʢʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʧʦʣʽ, ʥʘ 

ʧʦʩʽʚʘʭ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ, ʧʨʦʚʦʜʠʣʠʩʴ ʜʚʽ ʦʙʨʦʙʢʠ, ʜʦ ʩʭʦʜʽʚ, ʚʽʜʨʘʟʫ ʧʽʩʣʷ 

ʩʽʚʙʠ, ʪʘ ʧʨʠ ʧʦʷʚʽ ʩʭʦʜʽʚ. ʇʽʩʣʷ ʩʭʦʜʽʚ, ʧʨʠʙʣʠʟʥʦ ʯʝʨʝʟ 3é4 ʪʠʞʥʽ ʧʽʩʣʷ 

ʧʝʨʰʦʾ ʦʙʨʦʙʢʠ. ɼʘʪʠ ʚʥʝʩʝʥʥʷ ʛʝʨʙʽʮʠʜʽʚ 2023 ʨʽʢ ʜʦ ʩʭʦʜʽʚ - 17 ʪʨʘʚʥʷ, 

ʧʽʩʣʷ ʩʭʦʜʽʚ - 06 ʯʝʨʚʥʷ, 2024 ʨʽʢ, ʜʦ ʩʭʦʜʽʚ - 13 ʪʨʘʚʥʷ, ʧʽʩʣʷ ʩʭʦʜʽʚ - 1 

ʯʝʨʚʥʷ. 

 ʌʦʨʩʫʥʢʠ, ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʜʦʩʣʽʜʞʝʥʥʽ (ʨʠʩ. 2): 

(a) TeeJetÈ XRC 11004 ï ʩʪʚʦʨʶʻ ʩʝʨʝʜʥʽ (medium) ʢʨʘʧʣʽ. 

(b) TeeJetÈ AIXR 11004 ï ʩʪʚʦʨʶʻ ʜʫʞʝ ʚʝʣʠʢʽ (very coarse) ʢʨʘʧʣʽ. 

(c) TeeJetÈ TTI 11004 ï ʩʪʚʦʨʶʻ ʥʘʜʚʝʣʠʢʽ (ultra-coarse) ʢʨʘʧʣʽ. 

ʎʽ ʬʦʨʩʫʥʢʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʟʥʦʛʦ ʨʦʟʤʽʨʫ 

ʢʨʘʧʝʣʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ ASABE S572.1 [4, 5]. 

ɼʣʷ ʟʙʦʨʫ ʜʘʥʠʭ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʥʘ ʧʦʣʽ 

ʨʦʟʤʽʱʫʚʘʣʠʩʷ ʜʝʨʝʚ'ʷʥʽ ʙʣʦʢʠ (ʧʦ ʜʝʚôʷʪʴ ʫ ʢʦʞʥʽʡ ʩʽʪʮʽ), ʜʦ ʷʢʠʭ 

ʢʘʥʮʝʣʷʨʩʴʢʠʤʠ ʩʢʨʽʧʢʘʤʠ ʢʨʽʧʠʚʩʷ ʚʦʣʦʛʦʯʫʪʣʠʚʠʡ ʧʘʧʽʨ (WSP) (ʨʠʩ. 3a). 

ʈʦʟʤʽʨ ʩʽʪʢʠ ʩʪʘʥʦʚʠʣʠ 5,5Ĭ15,2 ʤ. ɺʽʜʩʪʘʥʴ ʤʽʞ ʙʣʦʢʘʤʠ ʫʟʜʦʚʞ ʪʨʘʻʢʪʦʨʽʾ 

ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʩʢʣʘʜʘʣʘ 15,2 ʤ. ɺʽʜʩʪʘʥʴ ʤʽʞ ʙʣʦʢʘʤʠ ʫʟʜʦʚʞ ʰʪʘʥʛʠ 

ʦʙʧʨʠʩʢʫʚʘʯʘ - 1,8 ʤ. ʂʦʞʥʘ 3Ĭ3 ʩʽʪʢʘ ʦʭʦʧʣʶʚʘʣʘ ʰʽʩʪʴ ʨʷʜʢʽʚ ʢʫʣʴʪʫʨʠ ʡ 

ʚʽʜʧʦʚʽʜʘʣʘ ʦʜʥʦʤʫ ʪʠʧʫ ʬʦʨʩʫʥʢʠ. ʈʦʟʤʽʨ ʘʨʢʫʰʘ ʧʘʧʝʨʫ WSP ʩʪʘʥʦʚʠʚ  

26Ĭ76 ʤʤ. 

ʇʝʨʝʜ ʦʙʧʨʠʩʢʫʚʘʥʥʷʤ ʚʦʣʦʛʦʯʫʪʣʠʚʠʡ ʧʘʧʽʨ (WSP) ʟʘʢʨʽʧʣʶʚʘʣʠ ʥʘ 

ʚʩʽʭ ʙʣʦʢʘʭ. ɻʝʨʙʽʮʠʜʠ ʟʤʽʰʫʚʘʣʠ ʟ ʚʦʜʦʶ ʚ ʟʘʟʥʘʯʝʥʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʧʽʩʣʷ 

ʯʦʛʦ ʧʨʦʚʦʜʠʣʦʩʷ ʨʦʟʧʠʣʝʥʥʷ ʟʘ ʨʽʟʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ ʦʙʧʨʠʩʢʫʚʘʯʘ. 

ʇʽʩʣʷ ʢʦʞʥʦʛʦ ʧʨʦʭʦʜʫ ʦʙʧʨʠʩʢʫʚʘʯʘ WSP ʚʠʩʫʰʫʚʘʣʠ ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ 

ʭʚʠʣʠʥ. ʇʦʪʽʤ ʟʨʘʟʢʠ ʟʙʠʨʘʣʠʩʷ ʚ ʤʘʨʢʦʚʘʥʽ ʢʦʥʚʝʨʪʠ, ʱʦʙ ʫʥʠʢʥʫʪʠ 

ʧʦʜʘʣʴʰʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʯʝʨʝʟ ʚʦʣʦʛʽʩʪʴ. 

ʇʨʦʪʷʛʦʤ ʢʦʞʥʦʛʦ ʨʦʢʫ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʦʜʠʚʩʷ ʢʦʥʪʨʦʣʴ 

ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʚʢʣʶʯʘʶʯʠ: ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ (ʤ/ʩ); ʥʘʧʨʷʤʦʢ 

ʚʽʪʨʫ; ʪʝʤʧʝʨʘʪʫʨʫ (ÁC); ʚʽʜʥʦʩʥʫ ʚʦʣʦʛʽʩʪʴ (%); ʪʦʯʢʫ ʨʦʩʠ (ÁC). ɼʣʷ ʟʙʦʨʫ 

ʜʘʥʠʭ ʙʫʣʘ ʚʩʪʘʥʦʚʣʝʥʘ ʤʝʪʝʦʩʪʘʥʮʽʷ (Model 6357 Vantage VueÊ, Davis 

Instruments), ʷʢʘ ʬʽʢʩʫʚʘʣʘ ʧʦʢʘʟʥʠʢʠ ʱʦʭʚʠʣʠʥʠ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ 

ʚʥʝʩʝʥʥʷ ʧʝʩʪʠʮʠʜʽʚ. 
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ʈʠʩ. 3. ʉʭʝʤʘ ʟʙʦʨʫ ʜʘʥʠʭ ʽʟ ʟʘʢʨʽʧʣʝʥʠʤ ʚʦʣʦʛʦʯʫʪʣʠʚʠʤ ʧʘʧʝʨʦʤ 

(WSP), ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʚ ʧʦʣʽ (a). ʇʨʠʣʘʜ DropScope, ʱʦ 

ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʚʦʣʦʛʦʯʫʪʣʠʚʦʛʦ ʧʘʧʝʨʫ (b) 

 

ʉʝʨʝʜʥʽ ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ ʚʠʧʨʦʙʫʚʘʥʴ ʫ 2023 ʪʘ  

2024 ʨʦʢʘʭ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 2. ʋʤʦʚʠ ʟʘʣʠʰʘʣʠʩʷ ʩʪʘʙʽʣʴʥʠʤʠ ʧʨʦʪʷʛʦʤ 

ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʚʠʧʨʦʙʫʚʘʥʥʷ. ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʙʫʣʘ ʥʠʟʴʢʦʶ (<1 

ʤ/ʩ) ʚ ʦʙʠʜʚʘ ʨʦʢʠ, ʱʦ ʥʝ ʩʧʨʠʯʠʥʠʣʦ ʟʥʘʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʦʩʽʜʘʥʥʷ ʢʨʘʧʝʣʴ 

ʧʽʜ ʯʘʩ ʚʥʝʩʝʥʥʷ ʧʝʩʪʠʮʠʜʽʚ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʫ 2023 ʨʦʮʽ ʙʫʣʘ ʚʠʱʦʶ (20,8ÁC), ʥʽʞ ʫ 2024 ʨʦʮʽ 

(18,8ÁC). ɺʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʫ 2023 ʨʦʮʽ (75,0%) ʙʫʣʘ ʟʥʘʯʥʦ ʚʠʱʦʶ, ʥʽʞ ʫ 

2024 ʨʦʮʽ (56,4%). 

ʊʦʯʢʘ ʨʦʩʠ ʫ 2023 ʨʦʮʽ ʪʘʢʦʞ ʙʫʣʘ ʚʠʱʦʶ (13,9ÁC) ʧʦʨʽʚʥʷʥʦ ʟ 2023 

ʨʦʢʦʤ (10,9ÁC). 

ɼʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʠʩʧʝʨʩʽʡʥʠʡ 

ʘʥʘʣʽʟ (ANOVA), ʜʝ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʙʫʣʘ ʦʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʢʦʞʥʦʛʦ 

ʪʠʧʫ ʬʦʨʩʫʥʢʠ. 

ʋ ʨʘʟʽ ʟʥʘʯʫʱʠʭ ʝʬʝʢʪʽʚ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʦʨʽʚʥʶʚʘʣʠʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ t-ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ ʟ ʨʽʚʥʝʤ ʟʥʘʯʫʱʦʩʪʽ Ŭ = 0.05. 

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ (ANOVA) ʜʣʷ CNS (ʙʝʟ ʨʝʛʫʣʷʪʦʨʘ 

ʥʦʨʤʠ ʚʥʝʩʝʥʥʷ) ʧʦʢʘʟʘʣʠ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʧʨʠʟʚʦʜʠʣʦ ʜʦ 

ʟʥʘʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʧʦʢʨʠʪʪʷ ʨʦʟʧʠʣʝʥʥʷ (ʊʘʙʣ. 3). ɿʤʝʥʰʝʥʥʷ ʧʦʢʨʠʪʪʷ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʜʣʷ ʚʩʽʭ ʪʠʧʽʚ ʬʦʨʩʫʥʦʢ (XRC, AIXR, TTI) ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 

ʰʚʠʜʢʦʩʪʽ ʟ 9,7 ʢʤ/ʛʦʜ ʜʦ 22,5 ʢʤ/ʛʦʜ. ʅʘʡʚʠʱʝ ʧʦʢʨʠʪʪʷ ʧʨʠ ʥʘʡʥʠʞʯʽʡ 

ʰʚʠʜʢʦʩʪʽ (9,7 ʢʤ/ʛʦʜ): XRC ï 40,1%; AIXR ï 35,9%; TTI ï 26,3%. ʅʘʡʥʠʞʯʝ 

ʧʦʢʨʠʪʪʷ ʧʨʠ ʥʘʡʚʠʱʽʡ ʰʚʠʜʢʦʩʪʽ (22,5 ʢʤ/ʛʦʜ): XRC ï 11,3%; AIXR ï 

18,0%; TTI ï 9,4%. 

ɺʠʩʥʦʚʢʠ. ʋ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʦʮʽʥʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʨʦʟʧʠʣʝʥʥʷ ʜʣʷ ʜʚʦʭ ʨʽʟʥʠʭ ʥʘʣʘʰʪʫʚʘʥʴ ʦʙʧʨʠʩʢʫʚʘʯʘ (CNS ï ʙʝʟ 

ʢʦʥʪʨʦʣʝʨʘ ʥʦʨʤʠ ʚʥʝʩʝʥʥʷ ʪʘ SRC ï ʟ ʢʦʥʪʨʦʣʝʨʦʤ ʥʦʨʤʠ ʚʥʝʩʝʥʥʷ) ʧʨʠ 

ʨʽʟʥʠʭ ʰʚʠʜʢʦʩʪʷʭ ʨʫʭʫ. ɸʥʘʣʽʟ ʧʨʦʚʦʜʠʚʩʷ ʟʘ ʪʨʴʦʤʘ ʪʠʧʘʤʠ ʬʦʨʩʫʥʦʢ 

(XRC, AIXR, TTI). ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʪʘʢʽ 

ʚʠʩʥʦʚʢʠ: 

ɼʣʷ CNS ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʟʤʝʥʰʫʚʘʣʦ ʢʽʣʴʢʽʩʪʴ ʢʨʘʧʝʣʴ, 

ʱʦ ʧʦʪʨʘʧʣʷʣʠ ʥʘ ʦʜʠʥʠʮʶ ʧʣʦʱʽ, ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʟʥʠʞʫʚʘʣʦ ʨʽʚʝʥʴ 

ʦʩʽʜʘʥʥʷ ʨʦʟʧʠʣʶʚʘʥʦʾ ʨʽʜʠʥʠ. 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 
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ɼʣʷ SRC ʷʢʽʩʪʴ ʢʨʘʧʝʣʴ ʽ ʨʽʚʝʥʴ ʦʩʽʜʘʥʥʷ ʙʫʣʠ ʩʪʘʙʽʣʴʥʽʰʠʤʠ ʧʨʠ 

ʟʤʽʥʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʟʘʚʜʷʢʠ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʛʫʣʶʚʘʥʥʶ ʚʠʪʨʘʪʠ ʨʽʜʠʥʠ 

(ʘ ʦʪʞʝ, ʽ ʪʠʩʢʫ ʨʦʟʧʠʣʝʥʥʷ) ʢʦʥʪʨʦʣʝʨʦʤ. 

ɺʘʨʽʘʮʽʾ ʷʢʦʩʪʽ ʨʦʟʧʠʣʝʥʥʷ (ʟʤʽʥʠ ʫ ʨʦʟʧʦʜʽʣʽ ʨʦʟʤʽʨʽʚ ʢʨʘʧʝʣʴ) ʧʨʠ 

ʧʽʜʚʠʱʝʥʥʽ ʰʚʠʜʢʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʷʢ ʜʣʷ CNS, ʪʘʢ ʽ ʜʣʷ SRC. ʆʜʥʘʢ ʮʽ 

ʟʤʽʥʠ ʙʫʣʠ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʤʠ ʜʣʷ SRC, ʦʩʢʽʣʴʢʠ ʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʪʠʩʢ 

ʟʤʽʥʶʚʘʚʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʰʚʠʜʢʦʩʪʽ. 

ʉʝʨʝʜ ʬʦʨʩʫʥʦʢ ʪʝʥʜʝʥʮʽʾ ʫ ʨʦʟʧʠʣʝʥʥʽ ʪʘ ʷʢʦʩʪʽ ʨʦʟʧʠʣʝʥʥʷ ʙʫʣʠ 

ʧʦʜʽʙʥʠʤʠ ʜʣʷ XRC ʽ TTI ʷʢ ʫ CNS, ʪʘʢ ʽ ʧʨʠ SRC. ɺʦʜʥʦʯʘʩ ʬʦʨʩʫʥʢʘ AIXR 

ʧʦʢʘʟʘʣʘ ʥʝʩʪʘʙʽʣʴʥʠʡ ʨʽʚʝʥʴ ʦʩʽʜʘʥʥʷ ʽ ʷʢʦʩʪʽ ʨʦʟʧʠʣʝʥʥʷ ʧʨʠ ʟʤʽʥʽ 

ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʅʆɾɽɺʀʍ ʈʆʃʃɽʈɯɺ ɼʃʗ ʇʆɼʈɯɹʅɽʅʅʗ 

ʇʆɾʅʀɺʅʀʍ ʈɽʐʊʆʂ 

 

ɿʘʻʮʴ ʄ.ʃ., ʂʫʮʝʨʫʙʘ ɺ.ʗ. 

ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʰʠʨʦʢʫ ʧʨʘʢʪʠʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʥʦʞʦʚʠʭ ʨʦʣʝʨʽʚ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʽʩʥʫʻ ʥʠʟʢʘ ʥʝʜʦʩʪʘʪʥʴʦ 

ʚʠʨʽʰʝʥʠʭ ʽʥʞʝʥʝʨʥʠʭ ʪʘ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʷʢʽ ʟʥʠʞʫʶʪʴ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ. ʉʝʨʝʜ 

ʦʩʥʦʚʥʠʭ ʥʝʜʦʩʪʘʪʥʽʡ ʩʪʫʧʽʥʴ ʧʦʜʨʽʙʥʝʥʥʷ ʧʦʞʥʠʚʥʠʭ ʨʝʰʪʦʢ, ʱʦ ʚʧʣʠʚʘʻ 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁVȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 
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ʥʘ ʰʚʠʜʢʽʩʪʴ ʾʭ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʪʘ ʧʦʜʘʣʴʰʝ ʬʦʨʤʫʚʘʥʥʷ ʛʫʤʫʩʫ; 

ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʥʽ ʧʦʣʷ, ʧʦʚôʷʟʘʥʘ ʟ ʛʝʦʤʝʪʨʽʻʶ ʨʦʣʝʨʘ ʪʘ 

ʨʦʟʤʽʱʝʥʥʷʤ ʥʦʞʽʚ. ʆʧʪʠʤʽʟʘʮʽʷ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ: ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʟʥʠʞʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʧʨʠʚʦʜʫ ʙʝʟ ʚʪʨʘʪʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʦʜʨʽʙʥʝʥʥʷ, 

ʥʝʜʦʩʪʘʪʥʻ ʚʨʘʭʫʚʘʥʥʷ ʪʠʧʫ ʽ ʩʪʘʥʫ ʧʦʞʥʠʚʥʠʭ ʨʝʰʪʦʢ (ʚʦʣʦʛʽʩʪʴ, 

ʱʽʣʴʥʽʩʪʴ, ʚʠʜ ʢʫʣʴʪʫʨʠ) ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ. ɺʽʜʩʫʪʥʽʩʪʴ 

ʫʥʽʬʽʢʦʚʘʥʠʭ ʤʝʪʦʜʠʢ ʨʦʟʨʘʭʫʥʢʫ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʣʝʨʘ ʪʦʱʦ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʪʘ 

ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʟʘʩʦʙʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʘʛʨʘʨʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ. ɺʠʤʦʛʠ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʬʦʨʤʫʶʪʴʩʷ ʜʦʩʠʪʴ ʞʦʨʩʪʢʠʤʠ 

ʚʠʤʦʛʘʤʠ ʜʦ ʘʛʨʦʪʝʭʥʽʢʠ, ʪʦʤʫ ʚʠʨʦʙʥʠʢʠ ʥʘʤʘʛʘʶʪʴʩʷ ʟʘʜʦʚʽʣʴʥʠʪʠ 

ʚʠʥʠʢʘʶʯʽ ʧʦʪʨʝʙʠ ʚ ʩʧʝʮʽʘʣʴʥʠʭ ʤʘʰʠʥʘʭ ʪʘ ʟʘʩʦʙʘʭ ʚʠʨʦʙʥʠʮʪʚʘ. ɿʦʢʨʝʤʘ 

ʛʦʩʪʨʦ ʩʪʘʣʘ ʧʨʦʙʣʝʤʘʪʠʢʘ ʦʙʨʦʙʽʪʢʫ ʧʦʣʽʚ ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʪʘ 

ʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ, ʪʘʢʠʭ ʷʢ ʢʫʢʫʨʫʜʟʘ ʪʘ ʩʦʥʷʰʥʠʢ, ʱʦ ʤʘʶʪʴ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʧʦʞʥʠʚʥʠʭ ʨʝʰʪʦʢ. ʊʘʢʠʤʠ ʤʘʰʠʥʘʤʠ ʻ ʥʦʞʦʚʽ ʨʦʣʝʨʠ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʧʦʜʨʽʙʥʶʚʘʪʠ ʨʝʰʪʢʠ ʟ ʜʦʩʪʘʪʥʽʤ ʩʪʫʧʝʥʝʤ ʪʘ ʽʥʪʝʥʩʠʬʽʢʫʶʪʴ 

ʧʨʦʮʝʩ ʦʙʨʦʙʽʪʢʫ.[1] 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʘʤʝ ʪʦʤʫ ʤʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ˇʨʫʥʪʦʦʙʨʦʙʥʦʛʦ ʘʛʨʝʛʘʪʫ ʰʣʷʭʦʤ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʦʚʝʨʭʥʝʚʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʟ ʦʜʥʦʯʘʩʥʠʤ 

ʧʦʜʨʽʙʥʝʥʥʷʤ ʨʦʩʣʠʥʥʠʭ ʪʘ ʧʦʞʥʠʚʥʠʭ ʨʝʰʪʦʢ. 

ɺʠʢʣʘʜ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʦʞʦʚʠʡ ʨʦʣʝʨ Dal-Bo MaxiCut ï 

ʥʦʚʝ ʙʘʯʝʥʥʷ ʚ ʦʙʨʦʙʮʽ ʧʦʞʥʠʚʥʠʭ ʪʘ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ ʨʽʟʥʦʛʦ ʚʠʜʫ. ʈʦʣʝʨ 

Maxiʉut ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʦʾ ʥʠʟʴʢʦʚʠʪʨʘʪʥʦʾ 

ʦʙʨʦʙʢʠ ʧʦʣʽʚ, ʜʝ ʚʠʨʦʱʫʚʘʚʩʷ ʩʦʥʷʰʥʠʢ, ʢʫʢʫʨʫʜʟʘ, ʨʽʧʘʢ, ʟʝʨʥʦʚʽ 

ʢʫʣʴʪʫʨʠ, ʦʚʦʯʝʚʽ ʢʫʣʴʪʫʨʠ, ʧʦʜʨʽʙʥʝʥʥʷ ʩʠʜʝʨʘʪʥʠʭ ʪʨʘʚ ʪʦʱʦ. ʈʦʩʣʠʥʥʽ 

ʟʘʣʠʰʢʠ ʨʽʞʫʪʴʩʷ, ʧʦʜʨʽʙʥʶʶʪʴʩʷ, ʧʣʶʱʘʪʴʩʷ ʽ ʟʘʣʠʰʘʶʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ 

ˇʨʫʥʪʫ. ʂʦʥʪʘʢʪ ʟʘʣʠʰʢʽʚ ʽʟ ˇʨʫʥʪʦʤ ʟʘʧʫʩʪʠʪʴ ʨʦʙʦʪʫ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

(ʨʠʩ. 1). ʆʙʨʦʙʢʘ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ ʻ ʩʝʨʽʻʶ ʩʝʨʡʦʟʥʠʭ ʟʘʚʜʘʥʴ. ɺʦʥʠ 

ʦʙʤʝʞʫʶʪʴ ʥʘʰʫ ʤʦʞʣʠʚʽʩʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʬʘʢʪʦʨʠ, ʱʦ ʣʽʤʽʪʫʶʪʴ ʩʭʦʞʽʩʪʴ, 

ʪʘʢʽ ʷʢ ʪʝʧʣʦ, ʩʚʽʪʣʦ ʪʘ ʚʦʣʦʛʘ. ʈʦʩʣʠʥʥʽ ʟʘʣʠʰʢʠ ʪʘʢʦʞ ʤʦʞʫʪʴ 

ʧʝʨʝʰʢʦʜʞʘʪʠ ʙʦʨʦʪʴʙʽ ʟ ʙʫʨ'ʷʥʘʤʠ, ʢʦʤʘʭʘʤʠ ʪʘ ʭʚʦʨʦʙʘʤʠ. ʆʜʥʘʢ, ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʨʘʚʠʣʴʥʦ ʧʽʜʽʙʨʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʢʦʨʠʩʪʴ ʚʽʜ ʥʠʭ ʧʝʨʝʚʠʱʫʻ 

ʚʠʪʨʘʪʠ ʥʘ ʾʭʥʶ ʦʙʨʦʙʢʫ. 

ɿʘʚʜʘʥʥʷ, ʷʢʽ ʚʠʨʽʰʫʻ Dal-Bo MaxiCut: ʧʦʜʨʽʙʥʝʥʥʷ ʨʦʩʣʠʥʥʠʭ 

ʟʘʣʠʰʢʽʚ ʪʘ ʯʘʩʪʢʦʚʝ ʟʘʛʦʨʪʘʥʥʷ ʾʭ ʫ ʚʝʨʭʥʽʡ ʰʘʨ ˇʨʫʥʪʫ; ʨʽʟʘʥʥʷ ʪʘ ʦʙʨʦʙʢʘ 

ʟʘʣʠʰʢʽʚ ʟ ʤʝʪʦʶ ʙʦʨʦʪʴʙʠ ʟ ʢʦʤʘʭʘʤʠ (ʦʩʦʙʣʠʚʦ ʢʫʢʫʨʫʜʟʷʥʠʡ ʤʝʪʝʣʠʢ) ʪʘ 

ʭʚʦʨʦʙʘʤʠ; ʚʠʨʽʚʥʶʚʘʥʥʷ ʪʘ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʨʦʩʣʠʥʥʠʭ ʟʘʣʠʰʢʽʚ; 

ʣʦʢʘʣʽʟʘʮʽʾ ʚʦʜʥʦʾ ʪʘ ʚʽʪʨʦʚʦʾ ʝʨʦʟʽʾ, ʣʽʢʚʽʜʘʮʽʷ ʚʪʨʘʪ ʛʫʤʫʩʫ; ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʨʦʜʶʯʦʛʦ ʰʘʨʫ;  ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʟʙʽʣʴʰʝʥʥʷ ʥʘʢʦʧʠʯʝʥʥʷ 
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ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ;  ʟʘʢʣʘʜʝʥʥʷ ʨʦʟʢʠʜʘʥʠʭ ʥʘ ʧʦʣʽ ʦʨʛʘʥʽʯʥʠʭ ʘʙʦ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ; ʧʨʘʮʶʻ ʟʘ ʨʦʩʣʠʥʥʠʤʠ ʟʘʣʠʰʢʘʤʠ ʙʫʜʴ-ʷʢʦʛʦ ʨʦʟʤʽʨʫ, 

ʥʝ ʟʘʙʠʚʘʻʪʴʩʷ; ʟʙʽʣʴʰʝʥʥʷ ʤʽʢʨʦʙʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʫ 

ʨʦʟʢʣʘʜʘʥʥʷ ʟʘʣʠʰʢʽʚ; ʜʦʧʦʤʦʛʘ ʫ ʟʙʘʣʘʥʩʫʚʘʥʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʘʟʦʪʫ/ʚʫʛʣʝʮʶ ʫ ˇʨʫʥʪʽ; ʧʦʣʽʧʰʝʥʥʷ ʝʬʝʢʪʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʝʨʙʽʮʠʜʽʚ ʪʘ 

ʤʘʢʩʠʤʽʟʘʮʽʷ ʚʠʤʝʨʟʘʥʥʷ ʙʫʨ'ʷʥʽʚ ʰʣʷʭʦʤ ʾʭ ʧʨʦʚʦʢʫʚʘʥʥʷ; ʝʢʦʥʦʤʽʷ ʯʘʩʫ 

ʪʘ ʨʝʩʫʨʩʽʚ. 

 

 
ʈʠʩ. 1. ʈʦʙʦʪʘ ʘʛʨʝʛʘʪʫ ʥʘ ʨʽʟʥʠʭ ʘʛʨʦʬʦʥʘʭ ʪʘ ʚʠʜ ʧʦʚʝʨʭʥʽ ʧʽʩʣʷ 

ʦʙʨʦʙʽʪʢʫ. 

 

ɺʥʘʩʣʽʜʦʢ ʚʠʩʦʢʦʾ ʨʦʙʦʯʦʾ ʰʚʠʜʢʦʩʪʽ ʪʘ ʩʧʦʞʠʚʘʥʦʾ ʧʦʪʫʞʥʦʩʪʽ 

ʙʘʨʘʙʘʥ ʦʩʥʘʱʝʥʠʡ ʚʠʩʦʢʦʤʽʮʥʠʤʠ ʩʪʘʣʝʚʠʤʠ ʦʩʷʤʠ Ï 70 ʤʤ ʽ ʚʝʣʠʢʠʤʠ 

ʢʦʥʽʯʥʠʤʠ ʨʦʣʠʢʦʚʠʤʠ ʧʽʜʰʠʧʥʠʢʘʤʠ ʟʽ ʟʜʚʦʻʥʠʤʠ ʤʘʥʞʝʪʥʠʤʠ 

ʫʱʽʣʴʥʝʥʥʷʤʠ ʟ'ʻʜʥʘʥʠʤʠ ʯʝʨʝʟ ʟʘʧʘʪʝʥʪʦʚʘʥʫ Dal-Bo ʩʠʩʪʝʤʫ ʟʘʧʦʙʽʛʘʥʥʷ 

ʚʽʙʨʘʮʽʾ (ʨʠʩ. 2.). ɿʘʚʜʷʢʠ ʚʠʩʦʢʦʤʽʮʥʽʡ ʜʝʤʧʬʫʶʯʽʡ ʧʦʜʫʰʮʽ, ʚʩʪʘʥʦʚʣʝʥʽʡ 

ʤʽʞ ʩʪʘʣʝʚʠʤʠ ʩʪʽʥʢʘʤʠ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʘʤʦʨʪʠʟʘʮʽʷ, ʱʦ ʟʚʦʜʠʪʴ ʧʨʘʢʪʠʯʥʦ 

ʥʘʥʽʚʝʮʴ ʙʫʜʴ-ʷʢʫ ʚʽʙʨʘʮʽʶ. 

ʈʦʣʝʨ Dal-Bo MaxiCut ʻ ʩʪʘʣʝʚʠʤ ʙʘʨʘʙʘʥʦʤ 610ʭ7ʤʤ, ʷʢʠʡ ʥʝʦʙʭʽʜʥʦ 

ʟʘʧʦʚʥʠʪʠ ʚʦʜʦʶ, ʱʦʙ ʥʘʜʘʪʠ ʜʦʜʘʪʢʦʚʫ ʚʘʛʫ. ʅʘ ʨʦʣʝʨ ʚʩʪʘʥʦʚʣʝʥʦ ʥʦʞʽ 

100 ʤʤ, ʪ.ʯ. ʟʘʛʘʣʴʥʠʡ ʜʽʘʤʝʪʨ ʩʢʣʘʜʘʻ 810 ʤʤ. Maxiʉut ʦʩʥʘʱʝʥʠʡ 

ʩʧʝʮʽʘʣʴʥʠʤʠ ʟʘʛʘʨʪʦʚʘʥʠʤʠ ʥʦʞʘʤʠ, ʷʢʽ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟ ʨʦʙʦʯʦʶ 

ʰʚʠʜʢʽʩʪʶ 18-25 ʢʤ/ʛʦʜ ʛʘʨʘʥʪʫʶʪʴ ʥʝʦʙʭʽʜʥʠʡ ʨʝʟʫʣʴʪʘʪ (ʽ ʧʦʜʨʽʙʥʝʥʥʷ 

ʧʦʞʥʠʚʥʠʭ ʟʘʣʠʰʢʽʚ). ʇʦʜʨʽʙʥʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 15 ʥʘʙʦʨʽʚ 

ʥʦʞʽʚ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʧʦ ʚʩʽʡ ʧʦʚʝʨʭʥʽ ʙʘʨʘʙʘʥʘ. ɹʘʨʘʙʘʥ ʤʘʻ 
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ʥʘʚʘʥʪʘʞʝʥʥʷ ʙʣʠʟʴʢʦ 1000 ʢʛ ʚʘʛʠ ʥʘ ʤʝʪʨ ʧʦ ʚʩʽʡ ʨʦʙʦʯʽʡ ʰʠʨʠʥʽ. ʂʦʨʽʥʥʷ 

ʧʦʞʥʠʚʥʠʭ ʟʘʣʠʰʢʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʫ ʟʝʤʣʽ ʤʽʥʽʤʽʟʫʶʯʠ ʚʠʭʽʜ ʘʟʦʪʫ. 

 

 
ʈʠʩ. 2. ʉʠʩʪʝʤʘ ʟʘʧʦʙʽʛʘʥʥʷ ʚʽʙʨʘʮʽʾ ʟ ʜʝʤʧʬʝʨʥʦʶ ʧʦʜʫʰʢʦʶ, ʷʢʘ 

ʚʩʪʘʥʦʚʣʝʥʘ ʤʽʞ ʩʪʘʣʝʚʠʤʠ ʩʪʽʥʢʘʤʠ. 

 

ɺʠʩʥʦʚʢʠ. ʌʦʨʤʫʚʘʥʥʷ ʪʘ ʧʽʜʪʨʠʤʘʥʥʷ ʟʜʦʨʦʚʦʛʦ ˇʨʫʥʪʫ ʪʘ ʟʘʣʠʰʝʥʽ 

ʥʘ ʧʦʚʝʨʭʥʽ ʧʦʞʥʠʚʥʽ ʟʘʣʠʰʢʠ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ ʟʥʠʟʠʪʠ ʝʨʦʟʽʶ ˇʨʫʥʪʫ, 

ʚʠʢʣʠʢʘʥʫ ʚʽʪʨʘʤʠ ʪʘ ʚʦʜʦʶ. ɿʘʣʠʰʠʚʰʠʩʴ ʥʘ ʧʦʚʝʨʭʥʽ, ʚʦʥʠ ʜʦʧʦʤʘʛʘʶʪʴ 

ʫʪʨʠʤʫʚʘʪʠ ˇʨʫʥʪʦʚʫ ʚʦʣʦʛʫ, ʥʝ ʜʘʶʯʠ ʚʦʜʽ ʚʠʧʘʨʦʚʫʚʘʪʠʩʷ. ʇʨʠ 

ʧʦʜʨʽʙʥʝʥʥʽ, ʟʘʣʠʰʢʠ ʜʦʜʘʶʪʴʩʷ ʜʦ ʦʨʛʘʥʽʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʛʨʫʥʪʫ, ʽ ʮʝ 

ʪʘʢʦʞ ʧʽʜʚʠʱʫʻ ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ ʫʪʨʠʤʫʚʘʪʠ ʚʦʣʦʛʫ. ʈʦʩʣʠʥʥʽ ʟʘʣʠʰʢʠ 

ʜʦʜʘʶʪʴ ʦʨʛʘʥʽʯʥʠʡ ʚʫʛʣʝʮʴ, ʚʢʨʘʡ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʙʘʣʘʥʩʫ ʚʫʛʣʝʮʶ/ʘʟʦʪʫ ʽ 

ʟʜʦʨʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ. ʇʽʩʣʷ ʦʜʥʦʛʦ ʧʨʦʭʦʜʫ ʥʦʞʦʚʦʛʦ ʨʦʣʝʨʘ MaxiCut 

90% ˇʨʫʥʪʫ ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʢʨʠʪʦʶ ʨʦʩʣʠʥʥʠʤʠ ʟʘʣʠʰʢʘʤʠ, ʷʢʽ 

ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʨʦʟʤʠʚʘʥʥʶ ˇʨʫʥʪʫ ʜʦʱʦʚʦʶ ʚʦʜʦʶ ʪʘ ʚʪʨʘʪʽ ʚʦʣʦʛʠ ʚʽʜ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʚ ʪʦʡ ʞʝ ʯʘʩ ʫ ʧʨʦʤʽʞʢʘʭ ʤʽʞ ʨʷʜʘʤʠ ʟʘʣʠʰʘʶʪʴʩʷ ʢʦʨʝʥʽ, 

ʷʢʽ ʚʽʣʴʥʦ ʪʨʠʤʘʶʪʴʩʷ ʫ ˇʨʫʥʪʽ ʪʘ ʟʘʧʦʙʽʛʘʶʪʴ ʝʨʦʟʽʾ. ʄʝʭʘʥʽʯʥʦ ʧʦʜʨʽʙʥʝʥʽ 

ʪʘ ʨʦʟʧʣʶʱʝʥʽ ʟʘʣʠʰʢʠ ʟʤʽʰʫʶʪʴʩʷ ʽʟ ʛʨʫʥʪʦʤ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʨʦʣʝʨʘ. ʋ 

ʪʘʢʦʤʫ ʩʪʘʥʽ ʟʘʣʠʰʢʠ ʧʦʯʠʥʘʶʪʴ ʨʦʟʢʣʘʜʘʪʠʩʷ ʰʚʠʜʰʝ, ʜʦʟʚʦʣʷʶʯʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤ ʨʘʥʽʰʝ ʨʦʟʧʦʯʘʪʠ ʧʨʦʮʝʩ ʾʭ ʤʽʥʝʨʘʣʽʟʘʮʽʾ. 

ʋ ʰʘʨʘʭ ˇʨʫʥʪʫ ʽʩʥʫʻ ʩʚʦʷ ʩʢʣʘʜʥʘ ʝʢʦʩʠʩʪʝʤʘ. ʇʦʯʠʥʘʶʪʴ ʧʨʦʮʝʩ 

ʨʦʟʧʘʜʫ ʨʦʩʣʠʥʥʠʭ ʟʘʣʠʰʢʽʚ ʯʝʨʚ'ʷʢʠ ʪʘ ʞʫʢʠ, ʧʦʜʨʽʙʥʶʶʯʠ ʩʪʝʙʣʘ ʪʘ 

ʟʘʣʠʰʘʶʯʠ ʾʭ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ. ɹʘʢʪʝʨʽʾ ʪʘ ʛʨʠʙʢʠ, ʫ 

ʩʚʦʶ ʯʝʨʛʫ, ʟʘʧʫʩʢʘʶʪʴ ʧʨʦʮʝʩ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ 
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ʤʽʩʪʷʪʴʩʷ ʚ ʟʘʣʠʰʢʘʭ. ʇʽʩʣʷ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʛʦʪʦʚʽ ʜʦ 

ʚʞʠʚʘʥʥʷ. ʑʦʡʥʦ ʩʪʝʙʣʘ ʟʘʣʠʰʢʽʚ ʧʦʜʨʽʙʥʝʥʽ, ʤʽʢʨʦʙʠ, ʱʦ ʫ ʛʨʫʥʪʽ, 

ʧʦʯʠʥʘʶʪʴ ʧʦʪʨʘʧʣʷʪʠ ʫ ʨʦʩʣʠʥʥʫ ʤʘʩʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʯʠʥʘʻʪʴʩʷ 

ʧʨʠʨʦʜʥʠʡ ʧʨʦʮʝʩ ʨʦʟʢʣʘʜʘʥʥʷ ʟʘʣʠʰʢʽʚ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʝʨʥʝʥʥʷ ʚ 

ˇʨʫʥʪ ʧʦʞʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʧʦʣʽʧʰʝʥʥʷ ʨʦʜʶʯʦʛʦ ʰʘʨʫ, ʬʦʨʤʫʚʘʥʥʷ ʛʫʤʫʩʫ 

(ʨʠʩ. 3). 

 
ʈʠʩ. 3. ʉʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʣʝʨʘ ʚ ʛʨʫʥʪʦʦʙʨʦʙʮʽ. 
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ʈɽɿʋʃʔʊɸʊʀ ɼʆʉʃɯɼɾɽʅʔ ʈʆɹʆʏʀʍ ʆʈɻɸʅɯɺ ʄɸʐʀʅ 

ɼʃʗ ɺɽʈʊʀʂɸʃʔʅʆɻʆ ʆɹʈʆɹɯʊʂʋ ɻʈʋʅʊʋ 

 

ɿʘʻʮʴ ʄ.ʃ., ʇʘʨʬʝʥʶʢ ɹ.ʄ. 

ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʋ ʩʫʯʘʩʥʦʤʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʩʪʽʡʥʝ ʟʨʦʩʪʘʥʥʷ ʚʠʤʦʛ ʜʦ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ ʪʘ 

ʝʥʝʨʛʦʦʱʘʜʥʦʩʪʽ ʤʘʰʠʥ. ʈʦʙʦʯʽ ʦʨʛʘʥʠ ʤʘʰʠʥ ð ʷʢ ʦʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ, ʱʦ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʟʘʻʤʦʜʽʶʪʴ ʽʟ ʦʙôʻʢʪʦʤ ʧʨʘʮʽ (ˇʨʫʥʪʦʤ, ʤʘʪʝʨʽʘʣʦʤ, 

https://www.farm-equipment.com/authors/121-dave-kanicki
https://www.farm-equipment.com/authors/333-tom-evans
https://www.farm-equipment.com/articles/21806-farm-equipments-best-of-the-web-oct-6-2023
https://www.farm-equipment.com/topics/391-best-practices
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ʟʘʛʦʪʽʚʣʝʶ ʪʦʱʦ), ð ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʶʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʷʢʽʩʪʴ 

ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʘ ʪʘʢʦʞ ʝʥʝʨʛʦʚʠʪʨʘʪʠ. ʅʘ ʧʨʘʢʪʠʮʽ 

ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʯʘʩʪʦ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʝʤʧʽʨʠʯʥʠʭ ʜʘʥʠʭ ʘʙʦ ʟʘʩʪʘʨʽʣʠʭ ʤʝʪʦʜʠʢ, ʱʦ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʟʤʽʥʥʽ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʫʤʦʚʠ, ʚʣʘʩʪʠʚʦʩʪʽ ʦʙʨʦʙʣʶʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʯʠ ʥʦʚʽʪʥʽ 

ʤʘʪʝʨʽʘʣʠ ʡ ʪʝʭʥʦʣʦʛʽʾ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʩʫʨʩʽʚ, ʥʘʜʤʽʨʥʦʛʦ ʟʥʦʩʫ ʜʝʪʘʣʝʡ, ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʦʚʠʪʨʘʪ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ.  ɸʥʘʣ̔ʟʫʶʯʠ ʦʩʪʘʥʥʽ ʥʘʧʨʘʮʶʚʘʥʥʷ 

ʚʯʝʥʠʭ ʪʘ ʜʦʩʣʽʜʥʠʢʽʚ, ʚʠʜʥʦ, ʱʦ ʧʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʦʰʫʢ 

ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʻ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʷʢʝ ʧʦʪʨʝʙʫʻ ʚʨʘʭʫʚʘʥʥʷ 

ʩʢʣʘʜʥʦʾ ʚʟʘʻʤʦʜʽʾ ʛʝʦʤʝʪʨʠʯʥʠʭ, ʢʽʥʝʤʘʪʠʯʥʠʭ, ʜʠʥʘʤʽʯʥʠʭ ʪʘ 

ʤʘʪʝʨʽʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʽʟ ʟʦʚʥʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ. 

ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ 

ʪʝʦʨʝʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʯʠʩʝʣʴʥʽ ʨʦʟʨʘʭʫʥʢʠ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʧʝʨʝʚʽʨʢʠ [1, 2, 3]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʥʘʫʢʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʤʘʰʠʥ ʜʣʷ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ʛʨʫʥʪʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ, 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭ ʨʦʙʦʪʠ, ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʦʚʠʪʨʘʪ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʚ 

ʫʤʦʚʘʭ ʢʦʥʢʨʝʪʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɺʠʢʣʘʜ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʴ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʧʣʠʚ ʢʦʥʩʪʨʫʢʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘ 

ʧʦʢʘʟʥʠʢʠ ʜʠʥʘʤʽʯʥʦʾ ʾʭ ʚʟʘʻʤʦʜʽʾ ʟ ʛʨʫʥʪʦʚʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. ɯʟ ʟʘʣʝʞʥʦʩʪʝʡ 

(ʨʠʩ. 1.ʘ ʽ 1.ʙ) ʚʠʜʥʦ, ʱʦ ʧʨʠ ʨʦʙʦʪʽ ʜʠʩʢʘ ʚ ˇʨʫʥʪʽ ʦʧʽʨ ʤʦʞʥʘ 

ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ, ʷʢ ʟʨʦʩʪʘʶʯʠʡ ʟʘ ʛʝʦʤʝʪʨʠʯʥʦʶ ʧʨʦʛʨʝʩʽʻʶ ʽ ʤʘʻ ʚʫʟʴʢʦ 

ʩʤʫʛʦʚʠʡ ʭʘʨʘʢʪʝʨ [1,2,]. ɿ ʪʦʯʢʠ ʟʦʨʫ ʨʝʩʫʨʩʦʦʱʘʜʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʤ ʧʠʪʦʤʠʤ ʪʷʛʦʚʠʤ ʦʧʦʨʦʤ ˇʨʫʥʪʦʦʙʨʦʙʥʠʭ 

ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʻ ʰʠʨʦʢʦʩʤʫʛʦʚʠʡ ʨʦʟʧʦʜʽʣ. ʅʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʚʩʽ 

ʟʥʘʯʝʥʥʷ ʦʧʦʨʫ ʦʜʥʘʢʦʚʦ ʘʜʝʢʚʘʪʥʽ. 

ɸʥʘʣʽʟʫʶʯʠ ʟʘʣʝʞʥʽʩʪʴ ʧʠʪʦʤʦʛʦ ʪʷʛʦʚʦʛʦ ʦʧʦʨʫ ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʨʘʜʽʫʩʫ ʩʬʝʨʠ ʜʦ ʜʽʘʤʝʪʨʫ ʜʠʩʢʘ ʂʤ (R/D ) ʚʠʧʣʠʚʘʻ, ʱʦ ʧʠʪʦʤʠʡ ʦʧʽʨ 

ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ (ʨʠʩ. 1.ʘ) ʟʨʦʩʪʘʻ ʧʨʠ ʟʥʘʯʝʥʥʷʭ ʚʽʜʥʦʰʝʥʥʷ R/D = 

0,6é1,0. ʇʨʠ R/D = 1,0-1,6 ʧʨʦʮʝʩ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʷʢ ʩʪʘʙʽʣʴʥʠʡ, ʽ ʚʠʪʨʘʪʠ 

ʪʷʛʦʚʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʨʘʢʪʦʨʘ ʦʧʪʠʤʘʣʴʥʽ. ʇʨʠ ʟʙʽʣʴʰʰʝʥʥʽ R/D = 1,6-1,7 

ʧʨʦʮʝʩ ʧʨʦʪʽʢʘʻ ʚ ʩʪʦʨʦʥʫ ʟʙʽʣʴʰʝʥʥʷ ʦʧʦʨʫ, ʱʦ ʧʽʜʪʚʝʨʜʞʫ ʛʽʧʦʪʝʟʫ. 

ɿʤʽʥʠʚʰʠ ʧʘʨʘʤʝʪʨʠ ʜʠʩʢʘ D = 700 ʤʤ R=630 ʤʤ  ʽ ʢʫʪ ʘʪʘʢʠ a = 220 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʽʣʴʰ ʨʽʟʢʝ ʟʨʦʩʪʘʥʥʷ ʧʠʪʦʤʦʛʦ ʦʧʦʨʫ, ʭʦʯ ʽ ʟʤʝʥʰʠʚʩʷ 

ʨʘʜʽʫʩ ʢʨʠʚʠʟʥʠ ʩʬʝʨʠ (ʨʠʩ. 1.ʙ). ʉʪʽʡʢʽʩʪʴ ʧʨʦʮʝʩʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʨʠ 

ʩʧʚ̔ʚʽʜʥʦʰʝʥʥʽ R/D = 0,6-1,0. ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʜʠʩʢʘ ʪʠʧʫ ñʨʦʤʘʰʢʘò ʟ 

ʚʠʨʽʟʘʤʠ ʟ n > 6 (ʨʠʩ. 2ʘ ʽ 2ʙ) ʪʝʥʜʝʥʮʽʷ ʥʝ ʧʦʚʪʦʨʶʻʪʴʩʷ. ʇʨʠ D = 650 ʤʤ ʽ 
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R/D = 1,4 ʧʠʪʦʤʠʡ ʦʧʽʨ ʜʠʩʢʽʚ ʽ ʫʤʦʚʘ ʩʪʽʡʢʦʩʪʽ ʙʫʜʝ ʪʘʢʘ ʞ, ʷʢ ʽ ʧʨʠ D = 500 

ʤʤ ʽ R/D = 1,6. ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ R/D ʜʦ 1,00 ʟʘʣʝʞʥʽʩʪʴ 

ʧʦʚʪʦʨʶʻʪʴʩʷ, ʭʦʯʘ ʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʚ ʩʪʦʨʦʥʫ ʟʤʝʥʰʝʥʥʷ. ɿʨʦʩʪʘʥʥʷ 

ʚʽʜʥʦʰʝʥʥʷ R/D ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʟʥʘʯʝʥʥʷ D = 650 ʤʤ, R = 730 

ʤʤ, R/D = 1,25, n = >8 ʦʪʨʠʤʘʥʦ ʥʘʡʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʩʪʽʡʢʦʩʪʽ ʨʫʭʫ ʚ 

ˇʨʫʥʪʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ.  

 

 
ʈʠʩ. 1. ɿʘʣʝʞʥʽʩʪʴ ʧʠʪʦʤʦʛʦ ʪʷʛʦʚʦʛʦ ʦʧʦʨʫ ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʨʘʜʽʫʩʫ ʩʬʝʨʠ ʜʦ ʜʽʘʤʝʪʨʫ ʛʣʘʜʝʥʴʢʦʛʦ ʜʠʩʢʘ ʂʤ ʘ - (R/D), D = 600 ʤʤ R=800 

ʤʤ  ʽ ʢʫʪ ʘʪʘʢʠ a = 220; ʙ - (R/D), D = 700 ʤʤ R=630 ʤʤ  ʽ ʢʫʪ ʘʪʘʢʠ a = 220 

 

 

 
ʈʠʩ. 2. ɿʘʣʝʞʥʽʩʪʴ ʧʠʪʦʤʦʛʦ ʪʷʛʦʚʦʛʦ ʦʧʦʨʫ ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʨʘʜʽʫʩʫ ʩʬʝʨʠ ʜʦ ʜʽʘʤʝʪʨʫ ʚʠʨʽʟʥʦʛʦ ʜʠʩʢʘ ʂʤ ʘ - (R/D), D = 650 ʤʤ R=800 

ʤʤ  ʽ ʢʫʪ ʘʪʘʢʠ a = 200; ʙ - (R/D), D = 500 ʤʤ R=630 ʤʤ  ʽ ʢʫʪ ʘʪʘʢʠ a = 200. 
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ɸʥʘʣʽʟʫʶʯʠ ʦʪʨʠʤʘʥʽ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘ (ʨʠʩ. 2.), 

ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʠʢʦʥʘʥʥʷ n - ʢʽʣʴʢʦʩʪʽ ʚʠʨʽʟʽʚ ʥʘ ʜʠʩʢʫ, ʘ 

ʟʥʘʯʠʪʴ ï ʟʤʝʥʰʝʥʥʷ ʧʣʦʱʽ ʢʦʥʪʘʢʪʫ, ʜʦʟʚʦʣʠʣʦ ʟʘʙʝʟʧʝʯʠʪʠ ʟʤʝʥʰʝʥʥʷ 

ʪʷʛʦʚʦʛʦ ʦʧʦʨʫ ʥʘ 8 %, ʘ ʪʘʢʦʞ ʩʪʽʡʢʽʩʪʴ ʨʫʭʫ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʘ,  

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʧʨʦʪʽʢʘʻ ʩʪʽʡʢʦ.  

ʇʨʠ R/D = 1,66 ʷʢʽʩʪʴ  ʧʨʦʮʝʩʫ ʦʙʨʦʙʽʪʢʫ  ʧʦʛʽʨʰʫʻʪʴʩʷ (ʨʠʩ. 2. ʘ,ʙ). 

ʆʪʞʝ, ʧʨʠ n = >6, ɓ = 200 ʨʘʮʽʦʥʘʣʴʥʽ ʟʥʘʯʝʥʥʷ R/D ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ 

R/D = 1,0 é 1,5. 

ɺʭʽʜʥʠʤʠ ʢʦʥʩʪʨʫʢʮʽʡʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʦʙʦʯʠʭ 

ʦʨʛʘʥʽʚ [1,3,4]: ʘ) ʢʦʥʩʪʨʫʢʮʽʡʥʘ ʰʠʨʠʥʘ ʟʘʭʚʘʪʫ ʣʘʧʠ ʘ)(ʚ = 0,2 ʤ); ʙ) 

ʛʣʠʙʠʥʘ ʧʽʜʡʦʤʫ ʛʦʨʠʟʦʥʪʫ ˇʨʫʥʪʫ (h = 0,4 ʤ); ʚ) ʰʠʨʠʥʘ ʨʦʙʦʯʘ (ʚʨ = 0,58 

ʤ); ʛ) ʢʫʪ ʨʦʟʢʨʠʪʪʷ ˇʨʫʥʪʫ (2ɔ = 60Á). 

 

 

 
ʈʠʩ. 3. ɿʘʣʝʞʥʽʩʪʴ ʟʥʘʯʝʥʥʷ ʩʫʤʘʨʥʦʛʦ ʪʷʛʦʚʦʛʦ ʦʧʦʨʫ ʚʽʜ ʨʷʜʥʦʩʪʽ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʦʟʧʫʰʫʚʘʣʴʥʠʭ ʣʘʧ ʪʘ ʢʫʪʘ ʨʦʟʢʨʠʪʪʷ ˇʨʫʥʪʫ ×Rx = f (L, 2ɔ) 

 

ʊʷʛʦʚʠʡ ʦʧʽʨ ˇʨʫʥʪʦʦʙʨʦʙʥʦʾ ʤʘʰʠʥʠ ʚʠʟʥʘʯʘʻʤʦ ʷʢ ʩʫʤʫ ʪʷʛʦʚʠʭ 

ʦʧʦʨʽʚ ʚʩʽʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ: ʨʦʟʧʫʰʫʚʘʣʴʥʠʭ ʣʘʧ ʈʣ =1800ʅ, ʜʠʩʢʦʚʠʭ 

ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʈʜ =500 ʅ ʪʘ ʢʦʪʢʽʚ ʧʦʜʨʽʙʥʶʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ  

Pʂ =4450 ʅ: P = 7Pʣ + 32Pʜ +  2 ẗ Pʂ = =37,5 ʢʅ. ʊʷʛʦʚʠʡ ʦʧʽʨ ʟʘʜʥʴʦʛʦ ʨʷʜʫ 

ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʚʽʜʩʪʘʥʽ L ʤʽ ʨʷʜʘʤʠ ʟʥʠʞʫʻʪʴʩʷ ʧʨʠ ʜʚʦʭ ʟʥʘʯʝʥʥʷʭ ʢʫʪʘ 2ɔ 

ʽ ʜʦʩʷʛʘʻ ʩʚʦʛʦ ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʧʨʠ L =600 ʤʤ. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʢʫʪʘ 

2ɔ ʟʨʦʩʪʘʻ, ʪʦ ʙʽʣʴʰʠʤ ʧʦʚʠʥʥʦ ʙʫʪʠ ʟʥʘʯʝʥʥʷ L, ʷʢʝ ʥʝʦʙʭʽʜʥʝ ʜʣʷ 

ʤʽʥʽʤʽʟʘʮʽ ʧʘʨʘʤʝʪʨʘ Rʭ. ɿʥʠʞʝʥʥʷ ʪʷʛʦʚʦʛʦ ʦʧʦʨʫ ʧʝʨʰʦʛʦ ʽ ʧʦʩʣʽʜʫʶʯʠʭ 

ʨʷʜʽʚ ʣʘʧ ×Rx ʜʦʩʷʛʘʻʪʴʩʷ, ʷʢ ʟʘ ʧʨʘʚʠʣʦ, ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʪʷʛʦʚʦʛʦ 
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ʦʧʦʨʫ ʦʩʪʘʥʥʴʦʛʦ ʨʷʜʫ, ʱʦ ʜʘ ʟʤʦʛʫ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʣʘʧʠ ʙʽʣʴʰʦʾ ʰʠʨʠʥʠ 

ʟʘʭʚʘʪʫ. ʄʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ×Rx ʦʪʨʠʤʫʻʤʦ ʟʘ ʫʤʦʚʠ 2ɔ = 60 é 90Á,ʧʨʠ 

ʪʦʤʫ, ʱʦ ʟʤʽʥʘ ʢʫʪʘ ʚ ʜʘʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʥʝ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʪʷʛʦʚʠʡ ʦʧʽʨ. 

ɺʠʩʥʦʚʢʠ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʧʣʠʚ ʢʦʥʩʪʨʫʢʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʧʦʢʘʟʥʠʢʠ ʜʠʥʘʤʽʯʥʦʾ ʾʭ ʚʟʘʻʤʦʜʽʾ ʟ ˇʨʫʥʪʦʚʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. 

ʇʠʪʦʤʠʡ ʦʧʽʨ ʤʦʞʥʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ, ʷʢ ʟʨʦʩʪʘʶʯʠʡ ʟʘ ʛʝʦʤʝʪʨʠʯʥʦʶ 

ʧʨʦʛʨʝʩʽʻʶ ʽ ʤʘʻ ʚʫʟʴʢʦ ʩʤʫʛʦʚʠʡ ʭʘʨʘʢʪʝʨ. 

ʇʠʪʦʤʠʡ ʦʧʽʨ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʟʨʦʩʪʘʻ ʧʨʠ ʟʥʘʯʝʥʥʷʭ ʚʽʜʥʦʰʝʥʥʷ R/D 

= 0,6é1,0. ʇʨʠ R/D = 1,0-1,6 ʧʨʦʮʝʩ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʷʢ ʩʪʘʙʽʣʴʥʠʡ, ʽ 

ʚʠʪʨʘʪʠ ʪʷʛʦʚʦʾ ʧʦʪʫʞʥʦʩʪʽ ʪʨʘʢʪʦʨʘ ʦʧʪʠʤʘʣʴʥʽ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ R/D = 1,6-

1,7 ʧʨʦʮʝʩ ʧʨʦʪʽʢʘʻ ʚ ʩʪʦʨʦʥʫ ʟʙʽʣʴʰʝʥʥʷ ʦʧʦʨʫ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʛʽʧʦʪʝʟʫ. 

ɿʤʽʥʠʚʰʠ ʧʘʨʘʤʝʪʨʠ ʜʠʩʢʘ D = 700 ʤʤ R=630 ʤʤ  ʽ ʢʫʪ ʘʪʘʢʠ a = 220 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʽʣʴʰ ʨʽʟʢʝ ʟʨʦʩʪʘʥʥʷ ʧʠʪʦʤʦʛʦ ʦʧʦʨʫ, ʭʦʯ ʽ ʟʤʝʥʰʠʚʩʷ 

ʨʘʜʽʫʩ ʢʨʠʚʠʟʥʠ ʩʬʝʨʠ.  

ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ R/D ʜʦ 1,00 ʟʘʣʝʞʥʽʩʪʴ ʧʦʚʪʦʨʶʻʪʴʩʷ, 

ʭʦʯʘ ʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʚ ʩʪʦʨʦʥʫ ʟʤʝʥʰʝʥʥʷ. ʇʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ R/D 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʪʘʙʽʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ, ʽ ʧʨʠ D = 550 ʤʤ, R = 630ʤʤ, R/D = 1,15, 

n = >6 ʦʪʨʠʤʘʥʦ ʥʘʡʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ ʩʪʽʡʢʦʩʪʽ ʨʫʭʫ ʚ ˇʨʫʥʪʦʚʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʊʝʭʥʦʣʦʛʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʤʫʣʴʯʫʶʯʦʾ ʩʠʩʪʝʤʠ ʟʝʤʣʝʨʦʙʩʪʚʘ, 
ʢʘʪʘʣʦʛ ʪʝʭʥʽʢʠ / ʌɽʄ - ʊʝʭʥʦʣʦʜʞʽ, 2008, - 52 ʩ. 

2. ʊʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʽʰʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʤʝʭʘʥʽʟʘʮʽʾ ʚ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʱʫʚʘʥʥʷ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʚ ʫʤʦʚʘʭ ɿʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ 

(ʧʨʘʢʪʠʯʥʽ ʧʦʨʘʜʠ). /ʃʴʚʽʚʩʴʢʘ ʬʽʣʽʷ ʋʢʨ ʅɼɯʇɺʊ ʽʤ. ʃ. ʇʦʛʦʨʽʣʦʛʦ. 

ʄʘʛʝʨʽʚ, 2008.- 42 ʩ. 

3. ɻʨʝʯʢʦʩʽʡ ɺ. ɼ. ʉʫʯʘʩʥʘ ʟʘʨʫʙʽʞʥʘ ʪʝʭʥʽʢʘ ʜʣʷ ˇʨʫʥʪʦʟʘʭʠʩʥʦʛʦ 
ʟʝʤʣʝʨʦʙʩʪʚʘ / ɾʫʨʥʘʣ ɸʛʨʘʨʥʘ ʪʝʭʥʽʢʘ ï 2008 ï ˉ 1. 

 

 

ʋɼʂ 631.331 

 

METHODS OF MECHANIZED DISTRIBUTION OF SOWN SEEDS 

ACROSS THE SOWING AREA 
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Razmakhin D.V. 
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The uniform distribution of seeds in a field is a key requirement for high 

crop yields. When seeds are sown too densely or too sparsely, plants compete 

unevenly for light, water and nutrients, leading to lower yield and poor stand 

uniformity. Mechanized seeding tools have been developed to control the number 
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of seeds distributed per unit area and their spatial arrangement. Modern seeders 

not only meter seeds at a specified rate but also regulate depth, row spacing and 

seed to seed spacing to create optimal conditions for germination. 

Mechanized broadcast seeding scatters seed across the soil surface rather 

than placing it in rows. According to the Wisconsin Department of Natural 

Resourcesô silviculture handbook, mechanical broadcast seeders are mounted on 

prime movers (crawler tractors, skidders, ATVs, snowmobiles or other vehicles) 

and use electric motors or power take off shafts to spin discs or fans that fling 

seed over the soil surface. These machines are a powered version of hand 

broadcasting; the operator drives across the field while the spinning mechanism 

distributes the seed behind the machine. Aerial broadcast seeders mount the same 

mechanism on helicopters or fixed wing aircraft and are used for large or 

inaccessible areas. 

Advantages and Limitations: 

High field capacity. Mechanical broadcast seeders can quickly cover large 

areas; aerial seeders are especially useful for rough or steep terrain. Mechanical 

seeders can be attached to tractors performing other site preparation tasks. 

Simplicity and low cost. Compared with precision planters, broadcast 

seeders have simple designs and are inexpensive to operate. 

Poor uniformity. Broadcast seeding is difficult to control; seed distribution 

depends on wind, machine speed and seed characteristics. The Wisconsin 

handbook notes that mechanical broadcast seeders require large quantities of seed 

and leave seed exposed to insects, animals and weather. Seed is not covered 

uniformly, reducing germination. 

Variable depth. Because seeds remain on the surface, moisture stress and 

predation reduce establishment. To improve soil contact, broadcast seeding is 

often followed by light harrowing or rolling (incorporation). Iowa State 

Universityôs Integrated Crop Management article describes ñbroadcast seeding 

with incorporationò as a 1  or 2 pass system where seeds are broadcast and then 

incorporated using vertical or other tillage tools. 

Broadcasting is suited for pastures, cover crops and restoration plantings 

where uniform rows are not required. Aerial broadcasting is used to seed large or 

inaccessible areas, such as post fire re seeding of rangelands. Mechanical 

broadcast seeders can also be used for overseeding cover crops into standing 

crops; however, distribution may be uneven. 

Drill seeding places seeds in shallow furrows at a preset row spacing and 

depth. The MDPI review of intelligent seeding machinery explains that drill 

seeding requires forming ditches (furrows) at uniform intervals and depositing 

seeds into them. A typical grain drill consists of: 

Ground driven metering mechanism: a fluted feed or cup feed regulates 

seed flow from the hopper. 

Furrow openers: discs or hoes cut furrows in the soil. 
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Seed tubes: deliver metered seeds into the furrow. 

Press wheels: close and firm the soil over the seed, improving seedïsoil 

contact. 

Advantages and limitations: 

Uniform distribution and depth. Drill seeding provides more consistent 

seed placement than broadcasting. Iowa State University notes that drilling gives 

the most uniform seed distribution and excellent seed to soil contact, resulting in 

better stands. 

Lower seed rate. Because seeds are placed in rows at a specified spacing, 

drill seeding requires less seed than broadcasting. 

Delayed timing. On farms where drill seeding follows harvest, the 

operation may be delayed beyond the optimal planting window. Delayed seeding 

can reduce biomass of cover crops or yields of grain crops. 

Limited flexibility in rough terrain. Drills require relatively even fields and 

cannot easily operate on steep or highly irregular ground. 

Mechanized seeding has evolved from simple broadcast spreaders to 

sophisticated, sensor equipped precision planters. Mechanical broadcast seeders 

remain useful for cover crops and extensive reseeding but suffer from poor 

uniformity and high seed consumption. Drill seeders improved uniformity by 

opening furrows and metering seed into rows. Further progress led to pneumatic 

seed drills and precision planters, which use vacuum or air pressure to singulate 

seeds and place them at prescribed spacing. Yet, pneumatic drills may exhibit 

lateral unevenness when the distributor head is tilted. Emerging intelligent 

seeding systems integrate sensors, variable rate controls and GPS guidance to 

optimize seeding according to soil properties and yield goals. 

Understanding the operating principles, advantages and limitations of each 

mechanized seeding method helps farmers choose appropriate equipment for their 

crops, fields and management goals. As technologies continue to advance, future 

seeding machinery will likely combine precision placement with real time 

adaptability to further enhance yield potential and resource use efficiency. 
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ʄɽʍɸʊʈʆʅʅɸ ʉʀʉʊɽʄɸ ɸɻʈʆʄʆʉʊʆɺʆɰ ʄɸʐʀʅʀ 

 

ɹʦʡʢʦ ɺ.ɹ., ɼʝʥʠʩʝʥʢʦʚ ʆ.ɺ., ɹʦʡʢʦ ɹ.ɺ. 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʫʯʘʩʥʽ ʤʦʙʽʣʴʥʽ ʝʥʝʨʛʝʪʠʯʥʽ ʟʘʩʦʙʠ ʟʘʜʽʷʥʽ ʚ 

ʚʠʨʦʱʫʚʘʥʥʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʢʣʘʜʥʽ 

ʝʥʝʨʛʦʥʘʩʠʯʝʥʽ ʤʘʰʠʥʠ, ʷʢʽ ʜʦʩʷʛʣʠ ʧʽʢʫ ʩʚʦʛʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ. ʈʝʘʣʽʟʘʮʽʾ 

ʤʘʢʩʠʤʘʣʴʥʠʭ ʪʷʛʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʫ ʥʠʭ ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʟʙʽʣʴʰʝʥʥʷ 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁVȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 
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ʟʯʽʧʥʦʾ ʚʘʛʠ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʚʘʥʪʘʞʽʚ (ʙʘʣʘʩʪʫ), ʱʦ   

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʝʥʝʨʛʽʾ, ʥʘʜʤʽʨʥʠʤ ʫʱʽʣʴʥʝʥʥʷʤ 

ˇʨʫʥʪʫ ʪʘ ʦʙʤʝʞʝʥʠʤ ʨʽʚʥʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. ɺʠʨʽʰʠʪʠ ʜʘʥʽ ʧʨʦʙʣʝʤʠ 

ʤʦʞʣʠʚʦ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʤʦʩʪʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ  ʟʝʤʣʝʨʦʙʩʪʚʘ, ʱʦ  ʧʝʨʝʜʙʘʯʘʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʰʠʥ, ʷʢʽ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʧʦ ʩʪʘʣʠʭ ʢʦʣʽʷʭ (ʜʦʨʽʞʢʘʭ),  ʥʝ 

ʩʪʚʦʨʶʶʯʠ  ʤʝʭʘʥʽʯʥʠʡ ʚʧʣʠʚ ʭʦʜʦʚʠʭ ʩʠʩʪʝʤ (ʨʫʰʽʾʚ) ʥʘ ʦʩʥʦʚʥʫ ʧʣʦʱʫ 

ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. ɾʦʨʩʪʢʘ ʧʨʠʚ'ʷʟʢʘ 

ʤʦʩʪʦʚʠʭ ʤʘʰʠʥ ʜʦ ʜʽʣʷʥʢʠ ʧʦʣʷ ʜʦʟʚʦʣʷʻ ʩʧʨʦʩʪʠʪʠ ʾʭ ʢʦʦʨʜʠʥʘʮʽʶ ʪʘ  

ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʚʠʢʦʥʘʥʥʷ ʦʩʥʦʚʥʠʭ  ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ. ɼʣʷ  ʨʝʘʣʽʟʘʮʽʾ 

ʪʦʯʥʦʾ ʢʦʦʨʜʠʥʘʮʽʾ ʪʘ ʢʝʨʫʚʘʥʥʷ ʪʘʢʠʤʠ ʤʘʰʠʥʘʤʠ ʥʝʦʙʭʽʜʥʽ  ʽʥʪʝʛʨʦʚʘʥʽ 

ʤʝʭʘʪʨʦʥʥʽ ʩʠʩʪʝʤʠ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʋ ʧʨʘʮʷʭ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʢʦʨʜʦʥʥʠʭ 

ʥʘʫʢʦʚʮʽʚ ʧʦʢʘʟʘʥʦ ʧʝʨʝʚʘʛʠ ʤʦʩʪʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʟʙʝʨʝʞʝʥʥʽ ʩʪʨʫʢʪʫʨʠ 

ˇʨʫʥʪʫ ʪʘ ʩʢʦʨʦʯʝʥʥʽ ʚʠʪʨʘʪ ʧʘʣʴʥʦʛʦ. ʊʘʢ ʚ ʨʦʙʦʪʘʭ  Chamen T. [1], 

ʋʣʝʢʩʽʥʘ ɺ.ʆ. [2], ʅʘʜʠʢʪʦ ɺ.ʊ. [3] ʚʽʜʟʥʘʯʝʥʦ  ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʧʦʻʜʥʘʥʥʷ 

ʩʝʥʩʦʨʥʠʭ ʩʠʩʪʝʤ, ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʥʪʨʦʣʝʨʽʚ ʽ ʨʦʙʦʪʠʟʦʚʘʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. 

ʇʨʦʪʝ ʧʠʪʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʮʠʭ ʨʽʰʝʥʴ ʚ ʻʜʠʥʫ ʤʝʭʘʪʨʦʥʥʫ 

ʩʠʩʪʝʤʫ ʘʛʨʦʤʦʩʪʦʚʠʭ ʤʘʰʠʥ ʜʦʩʣʽʜʞʝʥʽ ʥʝʜʦʩʪʘʪʥʴʦ ʧʦʚʥʦ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ. ʉʪʚʦʨʝʥʥʷ ʢʦʥʮʝʧʮʽʾ ʤʝʭʘʪʨʦʥʥʦʾ ʩʠʩʪʝʤʠ 

ʘʛʨʦʤʦʩʪʦʚʦʾ ʤʘʰʠʥʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʪʦʯʥʝ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʨʦʙʦʯʠʭ 

ʦʨʛʘʥʽʚ, ʘʚʪʦʤʘʪʠʯʥʠʡ ʢʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʽ 

ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʢʦʥʮʝʧʪʫʘʣʴʥʫ ʤʦʜʝʣʴ ʤʝʭʘʪʨʦʥʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʘʛʨʦʤʦʩʪʦʚʦʾ ʤʘʰʠʥʠ 

(ʨʠʩ. 1), ʷʢʘ ʧʦʻʜʥʫʻ ʫ ʩʦʙʽ ʘʧʘʨʘʪʥʽ ʪʘ ʧʨʦʛʨʘʤʥʽ ʤʦʜʫʣʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ, ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ.  

ʆʩʥʦʚʥʠʤ ʧʨʠʥʮʠʧʦʤ ʧʦʙʫʜʦʚʠ ʩʠʩʪʝʤʠ ʻ ʤʦʜʫʣʴʥʽʩʪʴ ʪʘ ʤʦʞʣʠʚʽʩʪʴ 

ʘʜʘʧʪʘʮʽʾ ʜʦ ʨʽʟʥʠʭ ʫʤʦʚ ʨʦʙʦʪʠ. ʉʠʩʪʝʤʘ ʚʢʣʶʯʘʻ ʢʽʣʴʢʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʙʣʦʢʽʚ (ʨʠʩ. 2). ɽʥʝʨʛʝʪʠʯʥʠʡ ʙʣʦʢ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʨʝʙʽʡʥʝ ʞʠʚʣʝʥʥʷ 

ʩʢʣʘʜʦʚʠʭ ʤʘʰʠʥʠ ʟʘ ʨʘʭʫʥʦʢ ʛʝʥʝʨʘʮʽʾ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʩʦʥʷʯʥʠʤʠ 

ʧʘʥʝʣʷʤʠ. 

ʅʘʚʽʛʘʮʽʡʥʠʡ ʙʣʦʢ ʚʢʣʶʯʘʻ GNSS-ʧʨʠʡʤʘʯ ʽʟ ʧʽʜʪʨʠʤʢʦʶ RTK-

ʢʦʨʝʢʮʽʾ (ʪʦʯʥʽʩʪʴ 2ï3 ʩʤ), ʽʥʝʨʮʽʡʥʠʡ ʤʦʜʫʣʴ, ʜʘʪʯʠʢʠ ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ 

ʧʦʣʦʞʝʥʥʷ ʤʘʰʠʥʠ ʽ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʚʽʜʩʪʝʞʫʚʘʪʠ 

ʪʨʘʻʢʪʦʨʽʶ ʨʫʭʫ, ʘ ʡ ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ, ʧʦʩʽʚʫ ʪʘ 

ʽʥʰʽ ʦʧʝʨʘʮʽʾ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

ɺʠʢʦʥʘʚʯʠʡ ʙʣʦʢ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʤʠ ʧʨʠʚʦʜʘʤʠ, ʱʦ 

ʢʝʨʫʶʪʴ ʧʦʣʦʞʝʥʥʷʤ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ, ʛʽʜʨʘʚʣʽʯʥʠʤʠ ʘʢʪʫʘʪʦʨʘʤʠ ʜʣʷ 

ʨʝʛʫʣʶʚʘʥʥʷ ʛʣʠʙʠʥʠ ʦʙʨʦʙʽʪʢʫ ʪʘ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘʤʠ ʜʦʧʦʤʽʞʥʠʭ ʩʠʩʪʝʤ. 

ʊʘʢʘ ʢʦʥʬʽʛʫʨʘʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʧʣʘʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʽ 

ʤʽʥʽʤʽʟʫʻ ʽʥʝʨʮʽʡʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. 



"ȽɟɣɌɝəɱ ɛɜɚɍɗɑɘɔ ɓɑɘɗɑɜɚɍɝɨɖɚɲ ɘɑɡɌəɱɖɔ" (17ð18 ɒɚɎɞəɫ 2025 ɜɚɖɟ) 
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ʈʠʩ. 1. ɽʥʝʨʛʝʪʠʯʥʘ ʤʘʰʠʥʘ ʤʦʩʪʦʚʦʛʦ ʪʠʧʫ: 1, 12 ï ʥʘʧʨʷʤʥʽ ʨʝʡʢʠ;  

2, 11 ï ʤʦʪʦʨ-ʢʦʣʝʩʘ; 3 ï ʬʝʨʤʘ;  4 ï ʩʦʥʷʯʥʽ ʧʘʥʝʣʽ;  5 ï ʢʘʨʝʪʢʘ; 6 ï 

ʣʘʥʮʶʛʦʚʘ ʧʝʨʝʜʘʯʘ;  7 ï ʤʝʭʘʥʽʟʤ ʘʛʨʝʛʘʪʫʚʘʥʥʷ; 8 ï ʰʘʬʘ ʢʝʨʫʚʘʥʥʷ; 9 ï 

ʝʣʝʢʪʨʦʜʚʠʛʫʥ;   10 ï ʟʥʘʨʷʜʜʷ; 13 ï ʘʢʫʤʫʣʷʪʦʨʥʘ ʙʘʪʘʨʝʷ; 14 ï ʢʨʦʢʦʚʠʡ 

ʜʚʠʛʫʥ; 15 ï ʨʦʟôʻʤ ʟʘʨʷʜʢʠ ʙʘʪʘʨʝʾ 

 

 
ʈʠʩ. 2. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʤʝʭʘʪʨʦʥʥʦʾ ʩʠʩʪʝʤʠ ʘʛʨʦʤʦʩʪʘ 

 

ʆʙʯʠʩʣʶʚʘʣʴʥʦ-ʢʝʨʫʶʯʠʡ ʙʣʦʢ ʧʦʙʫʜʦʚʘʥʠʡ ʥʘ ʢʦʥʪʨʦʣʝʨʽ ESP-

WROOM-32 ʟʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ. ɸʣʛʦʨʠʪʤ 

ʢʝʨʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʩʠʥʭʨʦʥʽʟʘʮʽʶ ʨʫʭʫ ʤʦʩʪʦʚʦʾ ʤʘʰʠʥʠ ʟ ʨʦʙʦʯʠʤʠ 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁVȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 

 

 
182 

 

ʦʨʛʘʥʘʤʠ ʪʘ ʘʜʘʧʪʠʚʥʝ ʢʦʨʠʛʫʚʘʥʥʷ ʪʨʘʻʢʪʦʨʽʾ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʜʘʚʘʯʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʝʜʠʢʪʠʚʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʜʦʟʚʦʣʷʻ ʟʘʚʯʘʩʥʦ ʢʦʤʧʝʥʩʫʚʘʪʠ 

ʚʽʜʭʠʣʝʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɺʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʠ ʻ ʙʣʦʢ  ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ, 

ʨʦʙʦʪʘ ʷʢʦʛʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʩʧʝʢʪʨʘʣʴʥʠʭ ʢʘʤʝʨ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ  

ʚʠʢʦʥʫʚʘʪʠ ʘʥʘʣʽʟ  ʩʪʘʥʫ ʨʦʩʣʠʥ ʪʘ ʛʨʫʥʪʽʚ.  ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʯʝʨʝʟ ʙʣʦʢ 

ʦʙʤʽʥʫ ʟ ʭʤʘʨʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ (IoT-ʰʣʶʟ, GSM/4G/5G) ʧʝʨʝʜʘʶʪʴʩʷ ʜʦ 

ʩʠʩʪʝʤ Big Data ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ, ʘʥʘʣʽʟʫ ʪʘ ʧʦʙʫʜʦʚʠ ʘʧʣʽʢʘʮʽʡʥʠʭ ʢʘʨʪ 

(ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʚʥʝʩʝʥʥʷ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʯʠ ʜʦʙʨʠʚ). 

ʊʘʢʦʞ ʧʝʨʝʜʙʘʯʝʥʦ ʟʚʦʨʦʪʥʠʡ ʦʙʤʽʥ ʜʘʥʠʤʠ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ 

ʤʘʰʠʥʠ ʪʘ ʦʥʦʚʣʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ. 

ɼʣʷ ʥʘʜʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʫʩʽʤʘ ʙʣʦʢʘʤʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ CAN-ʰʠʥʘ, 

ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʩʪʽʡʢʫ ʪʘ ʰʚʠʜʢʫ ʢʦʤʫʥʽʢʘʮʽʶ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʦʧʝʨʝʜʥʽʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʩʝʨʝʜʥʻ ʚʽʜʭʠʣʝʥʥʷ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʚʽʜ 

ʟʘʜʘʥʦʾ ʪʨʘʻʢʪʦʨʽʾ  ʟ Ñ50 ʤʤ ʜʦ Ñ10 ʤʤ, ʱʦ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ 

ʚʠʢʦʥʘʥʥʷ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʦʧʝʨʘʮʽʡ. ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʧʽʜʚʠʱʫʻʪʴʩʷ ʥʘ 

15ï20 % ʟʘʚʜʷʢʠ ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʧʨʠʚʦʜʽʚ ʽ ʟʤʝʥʰʝʥʥʶ 

ʧʝʨʝʢʨʠʪʪʽʚ ʤʽʞ ʩʫʤʽʞʥʠʤʠ ʧʨʦʭʦʜʘʤʠ. ʏʘʩ ʧʝʨʝʥʘʣʘʰʪʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ 

ʥʘ ʨʽʟʥʽ ʦʧʝʨʘʮʽʾ ʩʢʦʨʦʯʫʻʪʴʩʷ ʙʽʣʴʰ ʥʽʞ ʫʜʚʽʯʽ. ʎʝ ʚʽʜʢʨʠʚʘʻ ʧʝʨʩʧʝʢʪʠʚʫ 

ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʦʩʪʦʚʠʭ ʤʘʰʠʥ ʽʟ ʤʝʭʘʪʨʦʥʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʫ 

ʪʝʭʥʦʣʦʛʽʾ ʪʦʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ. 

ɺʠʩʥʦʚʢʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʭʘʪʨʦʥʥʘ ʩʠʩʪʝʤʘ ʘʛʨʦʤʦʩʪʦʚʦʾ ʤʘʰʠʥʠ 

ʟʘʙʝʟʧʝʯʫʻ ʽʥʪʝʛʨʘʮʽʶ ʩʝʥʩʦʨʥʠʭ, ʚʠʢʦʥʘʚʯʠʭ ʪʘ ʦʙʯʠʩʣʶʚʘʣʴʥʦ-ʢʝʨʫʶʯʠʭ 

ʤʦʜʫʣʽʚ ʫ ʻʜʠʥʫ ʩʪʨʫʢʪʫʨʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ. ɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʩʫʯʘʩʥʠʭ ʩʝʥʩʦʨʽʚ, 

ʧʨʝʜʠʢʪʠʚʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʪʘ CAN-ʰʠʥʠ ʜʦʩʷʛʘʻʪʴʩʷ ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ. ʉʠʩʪʝʤʘ ʧʽʜʪʨʠʤʫʻ ʦʙʤʽʥ ʜʘʥʠʤʠ ʟ ʭʤʘʨʥʠʤ 

ʩʝʨʝʜʦʚʠʱʝʤ, ʱʦ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʪʝʭʥʦʣʦʛʽʾ 

ʪʦʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ. 
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ɻʅʋʏʂɯʉʊʔ ʊɽʍʅʆʃʆɻɯʏʅʀʍ ʇʈʆʎɽʉɯɺ  

ʇɯɼ ʏɸʉ ɿɸɻʆʊɯɺʃɯ ʉʊɽɹʃʆɺʀʍ ʂʆʈʄɯɺ 

 

ʂʫʟʴʤʝʥʢʦ ɺ.ʌ. 

ɯʥʩʪʠʪʫʪ ʤʝʭʘʥʽʢʠ ʪʘ ʘʚʪʦʤʘʪʠʢʠ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʅɸɸʅ ʋʢʨʘʾʥʠ  

ʆʥʠʱʝʥʢʦ ɺ.ɹ., ʆʥʠʱʝʥʢʦ ɹ.ɺ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

ʍʦʣʦʜʶʢ ʆ.ɺ. 

ɺʽʥʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʦʨʷʜ ʟ ʧʦʟʠʪʠʚʥʠʤʠ ʷʚʠʱʘʤʠ (ʥʘʧʨʠʢʣʘʜ, 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʦʱʫʚʘʪʠ ʚʠʩʦʢʽ ʚʨʦʞʘʾ ʢʫʢʫʨʫʜʟʠ ʚ ʟʦʥʽ ʇʦʣʽʩʩʷ) ʟʤʽʥʠ 

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʧʨʠʥʦʩʷʪʴ ʧʦʩʫʭʠ, ʛʨʦʟʦʚʽ ʟʣʠʚʠ, ʙʫʨʽ ʷʢ ʧʽʜ ʯʘʩ ʟʙʠʨʘʥʥʷ 

ʢʦʨʤʽʚ ʪʘʢ ʽ ʧʽʜ ʯʘʩ ʾʭ ʚʠʨʦʱʫʚʘʥʥʷ. ʊʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʟʙʠʨʘʥʥʷ ʢʦʨʤʽʚ 

ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʽ, ʚʠʤʦʛʠ ʜʦ ʩʪʘʥʫ ʩʠʨʦʚʠʥʠ ʜʦʩʪʘʪʥʴʦ ʞʦʨʩʪʢʽ, ʪʦʤʫ 

ʧʨʦʮʝʩʠ ʧʦʚʠʥʥʽ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠʩʷ (ʟʤʽʥʶʚʘʪʠʩʷ) ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʚʠʜʫ 

ʢʦʨʤʫ, ʥʘʷʚʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʧʨʦʛʥʦʟʥʠʭ ʫʤʦʚ ʚ ʧʝʨʽʦʜ ʟʙʠʨʘʥʥʷ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʠʭ ʢʦʨʤʽʚ, ʪʦʙʪʦ ʚʦʥʠ ʤʘʶʪʴ ʙʫʪʠ ʛʥʫʯʢʠʤʠ.  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ɻʥʫʯʢʽʩʪʴ ʧʨʦʮʝʩʽʚ ʚ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ 

[1] ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʽʣʴʢʽʩʪʶ ʩʪʘʥʽʚ ʚ ʷʢʠʭ ʤʦʞʝ ʧʝʨʝʙʫʚʘʪʠ ʧʨʦʮʝʩ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʽ, ʯʘʩʦʤ ʥʘʣʘʰʪʫʚʘʥʥʷ ʥʘ ʥʦʚʫ ʧʨʦʜʫʢʮʽʶ, ʪʦʱʦ.  

ʌʘʭʽʚʮʽ ʘʛʨʦʥʦʤʽʯʥʦʛʦ ʥʘʧʨʷʤʫ ʧʽʜ ʛʥʫʯʢʽʩʪʶ [2] ʨʦʟʫʤʽʶʪʴ ʤʝʞʽ 

ʘʜʘʧʪʘʮʽʾ ʨʦʩʣʠʥ, ʱʦ ʚʠʨʦʱʫʶʪʴʩʷ ʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʝʢʦʥʦʤʽʯʥʦ ʜʦʮʽʣʴʥʠʭ 

ʫʨʦʞʘʾʚ.  

ɺ ʛʘʣʫʟʽ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʽʜʩʫʪʥʻ ʯʽʪʢʝ ʚʠʟʥʘʯʝʥʥʷ 

ʛʥʫʯʢʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʟʘʛʦʪʽʚʣʽ ʢʦʨʤʽʚ ʪʘ ʩʧʨʷʤʫʚʘʥʥʷ ʨʦʟʨʦʙʦʢ 

ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ. ʆʜʥʘʢ ʽ ʨʦʟʨʦʙʢʠ ʧʨʦʚʽʜʥʠʭ ʚʯʝʥʠʭ, ʧʝʨʝʜʦʚʠʭ 

ʚʠʨʦʙʥʠʯʥʠʢʽʚ, ʚʝʜʫʯʠʭ ʬʽʨʤ ï ʚʠʨʦʙʥʠʢʽʚ ʢʦʨʤʦʟʙʠʨʘʣʴʥʦʾ ʪʝʭʥʽʢʠ 

ʩʧʨʷʤʦʚʘʥʽ ʚ ʥʘʧʨʷʤʢʫ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʢʦʨʤʽʚ ʰʣʷʭʦʤ 

ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʽʚ. ʉʘʤʝ ʜʦʜʘʪʢʦʚʽ ʦʧʝʨʘʮʽʾ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʧʨʠ 

ʥʝʪʠʧʦʚʠʭ ʫʤʦʚʘʭ ʟʘʛʦʪʽʚʣʽ ʢʦʨʤʽʚ, ʜʦʟʚʦʣʷʶʪʴ ʚʠʪʨʠʤʘʪʠ ʚʠʤʦʛʠ ʱʦʜʦ 

ʩʠʨʦʚʠʥʠ ʜʣʷ ʢʦʨʤʽʚ ʽ ʥʘʜʘʶʪʴ ʚ ʾʭ ʨʦʟʨʦʙʢʘʭ ʛʥʫʯʢʦʩʪʽ ʧʨʦʮʝʩʘʤ ʟʘʛʦʪʽʚʣʽ 

[3,4]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ ʧʦʣʷʛʘʻ ʫ ʨʦʟʨʦʙʣʝʥʥʽ ʤʝʪʦʜʠʢʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʘ ʛʥʫʯʢʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘʛʦʪʽʚʣʽ ʩʪʝʙʣʦʚʠʭ ʢʦʨʤʽʚ ʪʘ 

ʤʝʪʦʜʠʢʫ ʡʦʛʦ ʨʦʟʨʘʭʫʥʢʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɸʥʘʣʽʟʫʶʯʠ ʪʝʭʥʦʣʦʛʽʾ ʟʙʠʨʘʥʥʷ ʩʪʝʙʣʦʚʠʭ 

ʢʦʨʤʽʚ ʪʘ ʚʦʣʦʛʦʛʦ ʟʝʨʥʦʬʫʨʘʞʫ ʤʦʞʣʠʚʦ ʚʠʜʽʣʠʪʠ ʝʣʝʤʝʥʪʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʨʝʘʣʽʟʘʮʽʷ ʷʢʠʭ ʦʙʦʚôʷʟʢʦʚʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʢʦʨʤʫ. ʆʜʥʘʢ 
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ʦʪʨʠʤʘʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʚʠʜʫ ʢʦʨʤʫ ʤʦʞʣʠʚʦ ʣʠʰʝ ʟʘ ʩʧʨʠʷʪʣʠʚʠʭ 

ʧʦʛʦʜʥʠʭ ʫʤʦʚ. 

ʅʘ ʧʨʠʢʣʘʜʽ ʟʘʛʦʪʽʚʣʽ ʩʽʥʘ ʦʮʽʥʠʤʦ ʛʥʫʯʢʽʩʪʴ (ɻʅ) ʦʢʨʝʤʠʭ ʧʨʦʮʝʩʽʚ. 

ɻʘʤʫ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʬʦʨʤʫʶʪʴ ʷʢ ʚʠʜʠ ʦʪʨʠʤʫʚʘʥʦʛʦ ʢʦʨʤʫ , ʪʘʢ ʽ 

ʟʘʩʦʙʠ ʤʝʭʘʥʽʟʘʮʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʮʴʦʤʫ (ʨʦʟʩʠʧʥʝ, ʨʽʟʘʥʦʛʦ ʪʘ 

ʩʽʥʦ ʟʘʧʘʢʦʚʘʥʝ ʫ ʪʶʢʠ ʯʠ ʨʫʣʦʥʠ). 

ɸʥʘʣʽʟʫʶʯʠ ʦʙʦʚ'ʷʟʢʦʚʽ ʩʢʣʘʜʦʚʽ ʧʨʦʮʝʩʽʚ ʟʘʛʦʪʽʚʣʽ ʩʽʥʘ ʚʽʜʟʥʘʯʘʻʤʦ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʢʦʞʥʦʾ ʟ ʩʢʣʘʜʦʚʠʭ ʧʨʦʮʝʩʽʚ ʟʙʠʨʘʥʥʷ (ʩʢʦʰʫʚʘʥʥʷ, 

ʩʫʰʽʥʥʷ, ʧʽʜʙʠʨʘʥʥʷ -ʚʘʥʪʘʞʝʥʥʷ, ʧʝʨʝʚʝʟʝʥʥʷ, ʩʢʣʘʜʫʚʘʥʥʷ ʟ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʫʥʠʢʥʝʥʥʷ ʥʘʤʦʢʘʥʥʷ). ʆʜʥʘʢ ʚʠʟʥʘʯʘʣʴʥʠʤ ʚ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʙʫʜʝ ʩʫʰʽʥʥʷ ʩʢʦʰʝʥʦʾ ʪʨʘʚʠ. ʉʪʝʙʣʘ ʜʣʷ ʛʘʨʘʥʪʦʚʘʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ 

ʤʘʶʪʴ ʙʫʪʠ ʜʦʩʫʰʝʥʽ ʜʦ ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ 18 - 20 %. ʉʘʤʝ ʟʘʚʝʨʰʝʥʥʷ 

ʩʫʰʽʥʥʷ ʩʪʝʙʝʣ ʩʪʚʦʨʶʻ ʬʽʟʽʦʣʦʛʽʯʥʫ ʦʩʥʦʚʫ ʢʦʥʩʝʨʚʫʚʘʥʥʷ ʢʦʨʤʫ, ʛʘʨʘʥʪʫʻ 

ʡʦʛʦ ʷʢʽʩʪʴ, ʤʽʥʽʤʽʟʫʻ ʚʪʨʘʪʠ. ɺʩʽ ʚʘʨʽʘʮʽʾ ʪʘ ʽʥʥʦʚʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʯʠ ʦʧʝʨʘʮʽʡ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʫ ʩʫʰʽʥʥʷ, 

ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʧʝʨʝʙʫʚʘʥʥʷ ʩʠʨʦʚʠʥʠ ʚ ʧʦʣʽ, ʰʚʠʜʢʦʛʦ ʧʽʜʙʠʨʘʥʥʷ 

ʜʦʚʝʜʝʥʦʾ ʜʦ ʢʦʥʜʠʮʽʡʥʦʾ ʚʦʣʦʛʦʩʪʽ ʩʠʨʦʚʠʥʠ. ʇʽʩʣʷ ʮʽʻʾ ʦʧʝʨʘʮʽʾ ʪʘ 

ʧʽʜʙʠʨʘʥʥʷ ʩʽʥʘ ʽ ʬʦʨʤʫʚʘʥʥʷ ʟ ʥʴʦʛʦ ʦʙôʻʤʽʚ ʟʘ ʩʧʨʠʷʪʣʠʚʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ 

ʧʨʦʮʝʩ ʤʦʞʝ ʧʝʨʝʨʠʚʘʪʠʩʷ, ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʥʝ ʣʽʤʽʪʦʚʘʥʦ ʚ ʯʘʩʽ. ʊʦʤʫ 

ʛʥʫʯʢʽʩʪʴ ʟʘʛʦʪʽʚʣʽ ʩʽʥʘ ʙʫʜʝ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʷ ʚʽʜʥʦʰʝʥʥʷʤ ʤʝʞ ʚʦʣʦʛʦʩʪʽ 

ʩʠʨʦʚʠʥʠ ʟʘ ʷʢʠʭ ʤʦʞʣʠʚʝ ʧʽʜʙʠʨʘʥʥʷ (ʧʦʜʘʣʴʰʝ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ) ʜʦ 

ʟʘʛʘʣʴʥʠʭ ʤʝʞ ʟʤʽʥ ʚʦʣʦʛʦʩʪʽ ʪʨʘʚʠ ʪʘ ʯʘʩʦʤ ʧʝʨʝʙʫʚʘʥʥʷ ʩʠʨʦʚʠʥʠ ʧʽʜ 

ʩʦʥʮʝʤ (ʰʚʠʜʢʽʩʪʶ ʩʫʰʽʥʥʷ). 

ɻʥʫʯʢʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘʛʦʪʽʚʣʽ ʩʪʝʙʣʦʚʠʭ ʢʦʨʤʽʚ(ɻʅ) ʻ 

ʡʦʛʦ ʩʧʨʦʤʦʞʥʽʩʪʴ (ʚʣʘʩʪʠʚʽʩʪʴ) ʪʨʘʥʩʬʦʨʤʫʚʘʪʠʩʷ ʚ ʨʘʟʽ ʥʝʤʦʞʣʠʚʦʩʪʽ 

ʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ ʥʘ ʣʽʤʽʪʫʶʯʠʭ ʩʢʣʘʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʾ ʟʙʠʨʘʥʥʷ 

(ʥʝʢʦʥʜʠʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʦʣʦʛʦʩʪʽ, ʪʝʤʧʽʚ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ, ʪʦʱʦ) ʟʘ 

ʨʘʭʫʥʦʢ ʧʝʨʝʦʨʽʻʥʪʘʮʽʾ ʥʘ ʽʥʰʠʡ ʚʠʜ ʢʦʨʤʫ, ʧʦʚʪʦʨʝʥʥʷ ʘʙʦ ʜʦʜʘʚʘʥʥʷ 

çʥʝʦʙʦʚ'ʷʟʢʦʚʠʭè ʦʧʝʨʘʮʽʡ, ʧʝʨʝʥʘʣʘʰʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʙʝʟ ʾʭ 

ʟʘʤʽʥʠ. ʈʝʘʣʽʟʘʮʽʷ ʝʣʝʤʝʥʪʽʚ ʛʥʫʯʢʦʩʪʽ ʪʝʭʥʦʣʦʛʽʾ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʦʪʨʠʤʘʥʥʷ 

ʢʦʨʤʫ ʟʘʜʦʚʽʣʴʥʦʾ ʷʢʦʩʪʽ (ʚʽʜʧʦʚʽʜʥʦ ɼʉʊʋ) ʽ ʤʦʞʣʠʚʘ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʦʜʘʪʢʦʚʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʘ ʩʧʨʠʷʪʣʠʚʠʭ 

ʫʤʦʚ ʟʘʛʦʪʽʚʣʽ ʢʦʨʤʫ. 

ʌʦʨʤʫʻʤʦ ʧʦʢʘʟʥʠʢ ʛʥʫʯʢʦʩʪʽ (ɻʅ) ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘʛʦʪʽʚʣʽ 

ʩʽʥʘ ʚ ʜʚʦʭ ʙʝʟʨʦʟʤʽʨʥʠʭ ʢʦʦʨʜʠʥʘʪʘʭ: 

ʂʦʦʨʜʠʥʘʪʘ ʦʨʜʠʥʘʪ ( ɣ˴) ï ʚʽʜʥʦʰʝʥʥʷ ʨʽʟʥʠʮʽ ʤʽʞ ʧʦʯʘʪʢʦʚʦʶ 

ʚʦʣʦʛʽʩʪʶ ʪʨʘʚʠ ὡ˟  ̋ ʪʘ ʚʦʣʦʛʽʩʪʶ ʟʘ ʷʢʦʾ ʧʽʜʙʠʨʘʶʪʴ ʪʨʘʚʫ ʟ ʧʦʣʷ (ὡ˞  ̋

ʟʘ ʨʝʘʣʽʟʘʮʽʾ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʦʮʝʩʫ ʜʦ ʨʽʟʥʠʮʽ ʤʽʞ ʧʦʯʘʪʢʦʚʦʶ ʚʦʣʦʛʽʩʪʶ 

ʪʨʘʚʠ ὡ˟  ̋ ʽ ʚʦʣʦʛʽʩʪʶ ʩʽʥʘ ὡ˞  , ʱʦ ʫʢʣʘʜʘʻʪʴʩʷ ʥʘ ʟʙʝʨʽʛʘʥʥʷ. ʄʦʞʝʤʦ 

ʟʘʧʠʩʘʪʠ: 

 ɣ˴ ὡ˟  ̋  ὡ˞ ˝ ὡ˟  ̋  ὡ˞  ϳ ;      (1) 

ʜʝ: ὡ˟  ̋ - ʚʦʣʦʛʽʩʪʴ ʪʨʘʚʠ ʧʦʯʘʪʢʦʚʘ , 
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ὡ˞  ̋- ʚʦʣʦʛʽʩʪʴ ʩʠʨʦʚʠʥʠ; 

ὡ˞   - ʚʦʣʦʛʽʩʪʴ ʩʽʥʘ ʟʘ ʘʛʨʦʚʠʤʦʛʘʤʠ ʧʨʠ ʫʢʣʘʜʘʥʥʽ ʥʘ ʟʙʝʨʽʛʘʥʥʷ. 

ʆʪʨʠʤʫʚʘʥʠʡ ʧʦʢʘʟʥʠʢ - ʙʝʟʨʦʟʤʽʨʥʘ ʚʝʣʠʯʠʥʘ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʧʣʠʚ 

ʚʦʣʦʛʦʩʪʽ ʥʘ ʛʥʫʯʢʽʩʪʴ ʧʨʦʮʝʩʫ. 

ʂʦʦʨʜʠʥʘʪʘ ʘʙʩʮʠʩ (ʍ1) ï ʚʽʜʥʦʰʝʥʥʷ ʯʘʩʫ ʧʝʨʝʙʫʚʘʥʥʷ ʩʠʨʦʚʠʥʠ ʚ 

ʧʦʣʽ ʜʦ ʯʘʩʫ ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʚʠʩʫʰʫʚʘʥʥʷ ʪʨʘʚʠ ʜʦ ʢʦʥʜʠʮʽʡʥʦʾ ʚʦʣʦʛʦʩʪʽ. 

ɿʘʧʠʩʫʻʤʦ: 

  s˴  = ˟ ˔ /ˎ ˟ ;          s˴ ˟̝ ˎ˟̑ϳ ;        (2) 

ʜʝ: ˟̝ ïˎ ʯʘʩ ʚʽʜ ʩʢʦʰʫʚʘʥʥʷ ʜʦ ʟʙʠʨʘʥʥʷ ʩʠʨʦʚʠʥʠ ʚ ʧʦʣʽ; 

ʊʨ ï ʯʘʩ ʥʘ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʟʛʽʜʥʦ ʨʝʛʣʘʤʝʥʪʫ, ʜʣʷ ʩʽʥʘ ˟̑ ˟  ʯʘʩ 

ʚʠʩʫʰʫʚʘʥʥʷ ʩʠʨʦʚʠʥʠ ʜʦ ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ 18 %, ʦʩʢʽʣʴʢʠ ʚʢʣʶʯʘʻ 

ʚʠʪʨʘʪʠ ʯʘʩʫ ʥʝ ʣʠʰʝ ʥʘ ʩʫʰʽʥʥʷ, ʘ ʽ ʥʘ ʧʽʜʙʠʨʘʥʥʷ ʡʦʛʦ ʟ ʧʦʣʷ. ʆʩʪʘʥʥʻ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʜʦʤ ʪʘ ʢʽʣʴʢʽʩʪʶ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ. 

ɺʝʣʠʯʠʥʘ ʧʦʢʘʟʥʠʢʘ ʛʥʫʯʢʦʩʪʽ ɻʅ ʟʦʙʨʘʞʫʚʘʪʠʤʝʪʴʩʷ ʧʣʦʱʝʶ 

ʧʨʷʤʦʢʫʪʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ, ʦʙʤʝʞʝʥʦʶ ʚʽʜʨʽʟʢʘʤʠ ʢʦʦʨʜʠʥʘʪ   ̨ ˢ˴ȟ  ̨˴ɣ  ʪʘ 

ʛʽʧʦʪʝʥʫʟʦʶ   s˴ ɣ˴. ɿʘʧʠʩʫʻʤʦ: 

ɻʅ = 0,5 Ĭ s˴Ĭ ɣ˴ ;       (3) 

 

ʈʠʩ. 1. ʇʦʢʘʟʥʠʢʠ ʛʥʫʯʢʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʟʘʛʦʪʽʚʣʽ ʩʽʥʘ: 1 ï 

ʩʽʥʦ ʟʘʛʦʪʦʚʣʝʥʝ ʧʦ ʪʨʘʜʠʮʽʡʥʦʤʫ ʧʨʦʮʝʩʫ, 2 ï ʩʽʥʦ ʟʘʛʦʪʦʚʣʝʥʝ ʘʢʪʠʚʥʠʤ 

ʚʝʥʪʠʣʶʚʘʥʥʷʤ, 3 ï ʩʽʥʦ ʟʘʛʦʪʦʚʣʝʥʝ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʦʨʫʰʽʥʥʷʤ 

ʩʠʨʦʚʠʥʠ 

 

ɼʣʷ ʩʽʥʘ ʟʘʛʦʪʦʚʣʝʥʦʛʦ ʧʦ ʢʣʘʩʠʯʥʦʤʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʫ 

(ʚʘʨʽʘʥʪ 1: ʩʢʦʰʫʚʘʥʥʷ ʚ ʧʦʢʦʩʠ, ʜʦʩʫʰʫʚʘʥʥʷ ʜʦ ʚʦʣʦʛʦʩʪʽ 18%, ʟʛʨʽʙʘʥʥʷ 

ʪʘ ʧʽʜʙʠʨʘʥʥʷ ʟ ʚʘʥʪʘʞʝʥʥʷʤ, ʧʝʨʝʚʝʟʝʥʥʷ ʪʘ ʩʢʣʘʜʫʚʘʥʥʷ) ʧʦʢʘʟʥʠʢʠ 

  s˴  ɣ˴= 1,0 ʚʝʣʠʯʠʥʘ ʧʦʢʘʟʥʠʢʘ ʙʫʜʝ 0,5 (ʩʠʥʽʡ ʢʦʣʽʨ). ɼʣʷ ʩʽʥʘ 
ʟʘʛʦʪʦʚʣʝʥʦʛʦ ʟ ʧʣʶʱʝʥʥʷʤ ʪʘ ʟʛʨʽʙʘʥʥʷʤ ʫ ʚʘʣʢʠ (ʚʘʨʽʘʥʪ 3, ʟʝʣʝʥʠʡ ʢʦʣʽʨ) 

ʧʽʜʙʠʨʘʥʥʷ ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ ʟʘ ʪʽʻʾ ʞ ʚʦʣʦʛʦʩʪʽ, ʱʦ ʽ ʚ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ. 

ʇʦʢʘʟʥʠʢ  ɣ˴=1,0. ʆʜʥʘʢ ʟʘʚʜʷʢʠ ʧʣʶʱʝʥʥʶ ʪʘ ʚʦʨʫʰʽʥʥʶ ʟʽ ʟʛʨʽʙʘʥʥʷʤ ʫ 
ʚʘʣʢʠ ʟʘ ʚʦʣʦʛʦʩʪʽ ʩʠʨʦʚʠʥʠ 50% ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʧʦʣʽ ʩʢʦʨʦʪʠʪʴʩʷ ʽ 

ʚʝʣʠʯʠʥʘ  s˴  0,75. ʇʦʢʘʟʥʠʢ ʛʥʫʯʢʦʩʪʽ ʟʤʝʥʰʠʪʴʩʷ ʜʦ ɻʅ  0,375. 

ʄʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʙʫʜʝ ʟʘ ʟʘʛʦʪʽʚʣʽ ʩʽʥʘ ʘʢʪʠʚʥʠʤ 
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ʚʝʥʪʠʣʶʚʘʥʥʷʤ (ʚʘʨʽʘʥʪ 2, ʧʦʤʘʨʘʥʯʝʚʠʡ ʢʦʣʽʨ). ʉʠʨʦʚʠʥʘ ʚ ʧʦʣʽ 

ʧʽʜʙʠʨʘʪʠʤʝʪʴʩʷ ʟʘ ʚʦʣʦʛʦʩʪʽ 30%, ʚʝʣʠʯʠʥʘ ʩʢʣʘʜʝ  ɣ˴= 0,75. ʏʘʩ 

ʧʝʨʝʙʫʚʘʥʥʷ ʚ ʧʦʣʽ ʟʘʚʜʷʢʠ ʧʣʶʱʝʥʥʶ ʪʘ ʚʦʨʫʰʽʥʥʶ ʪʘʢʦʞ ʩʢʦʨʦʪʠʪʴʩʷ. 

ʇʦʢʘʟʥʠʢ  s˴  0,75. ɺʝʣʠʯʠʥʘ ʛʥʫʯʢʦʩʪʽ ʩʢʣʘʜʝ ɻʅ  0,281.  

ɺʠʩʥʦʚʢʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʛʥʫʯʢʦʩʪʽ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘʛʦʪʽʚʣʽ ʩʪʝʙʣʦʚʠʭ ʢʦʨʤʽʚ ʪʘ ʤʝʪʦʜʠʢʘ ʡʦʛʦ 

ʨʦʟʨʘʭʫʥʢʫ. ʄʘʢʩʠʤʘʣʴʥʝ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʚʠʟʥʘʯʘʪʠʤʝ ʤʽʥʽʤʘʣʴʥʫ ʛʥʫʯʢʽʩʪʴ 

ʧʨʦʮʝʩʫ. ʅʘ ʧʨʠʢʣʘʜʽ ʟʘʛʦʪʽʚʣʽ ʩʽʥʘ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʧʨʦʩʪʽʰʠʡ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʟʘʛʦʪʽʚʣʽ ʩʽʥʘ ʤʘʪʠʤʝ ʥʘʡʙʽʣʴʰʠʡ ʧʦʢʘʟʥʠʢ ʛʥʫʯʢʦʩʪʽ 

(ɻʅ  0,50), ʘ ʟʘʛʦʪʽʚʣʷ ʩʽʥʘ ʘʢʪʠʚʥʠʤ ʚʝʥʪʠʣʶʚʘʥʥʷʤ ʟ ʧʣʶʱʝʥʥʷʤ ʪʘ 

ʚʦʨʫʰʽʥʥʷʤ ʟʽ ʟʛʨʽʙʘʥʥʷʤ ʩʠʨʦʚʠʥʠ ʟʘ 50% ʚʦʣʦʛʦʩʪʽ ï ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ 

(ɻʅ  0,28). 
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ʈʫʜʴ ɸ.ɺ., ʉʦʣʦʚʝʡ ɺ.ɯ. 

ɿʘʢʣʘʜ ʚʠʱʦʾ ʦʩʚʽʪʠ çʇʦʜʽʣʴʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺʠʩʽʚ ʥʘʩʽʥʥʷ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʝʪʘʧʽʚ 

ʫ ʧʨʦʮʝʩʽ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʚʢʣʶʯʘʶʯʠ ʩʦʶ, 

ʷʢʘ ʻ ʢʣʶʯʦʚʦʶ ʢʫʣʴʪʫʨʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʦʣʽʾ, ʢʦʨʤʽʚ ʪʘ ʽʥʰʠʭ ʧʨʦʜʫʢʪʽʚ. 

http://agro-business.com.ua/agro/ahronomiia-sohodni/item%20/480-adaptatyvni-tekhnolohii-dlia-vyroshchuvannia.html
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ʊʦʯʥʽʩʪʴ ʚʠʩʽʚʫ ʚʽʜʽʛʨʘʻ ʢʨʠʪʠʯʥʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʩʪʫ 

ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ. ʅʝʧʨʘʚʠʣʴʥʠʡ ʘʙʦ ʥʝʨʝʛʫʣʷʨʥʠʡ ʚʠʩʽʚ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ 

ʜʦ ʥʠʟʴʢʦʾ ʚʨʦʞʘʡʥʦʩʪʽ, ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʪʘ ʟʙʽʣʴʰʝʥʥʷ 

ʚʠʪʨʘʪ ʥʘ ʦʙʨʦʙʽʪʦʢ ʧʦʣʷ.  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʆʩʪʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʪʦʯʥʦʛʦ 

ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʥʘʩʽʥʥʷ ʩʦʾ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʧʽʜʚʠʱʝʥʥʽ ʪʦʯʥʦʩʪʽ ʚʠʩʽʚʫ 

(ʩʠʥʛʫʣʶʚʘʥʥʷ) ʪʘ ʟʤʝʥʰʝʥʥʽ ʧʨʦʧʫʩʢʽʚ ʽ ʜʫʙʣʶʚʘʥʴ, ʘʜʞʝ ʨʽʚʥʦʤʽʨʥʽʩʪʴ 

ʨʦʟʤʽʱʝʥʥʷ ʨʦʩʣʠʥ ʧʨʷʤʦ ʚʧʣʠʚʘʻ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ. ʅʘʡʝʬʝʢʪʠʚʥʽʰʠʤʠ 

ʚʠʷʚʠʣʠʩʴ ʩʫʯʘʩʥʽ ʧʥʝʚʤʘʪʠʯʥʽ ʡ ʚʘʢʫʫʤʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʩʪʘʙʽʣʴʥʽʰʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤʠ ʜʠʩʢʦʚʠʤʠ ʜʦʟʘʪʦʨʘʤʠ, 

ʦʩʦʙʣʠʚʦ ʧʨʠ ʟʤʽʥʽ ʨʦʟʤʽʨʫ, ʬʦʨʤʠ ʪʘ ʚʦʣʦʛʦʩʪʽ ʥʘʩʽʥʥʷ.  

ɿʘʛʘʣʦʤ ʩʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʢʨʝʩʣʶʶʪʴ: ʜʣʷ ʩʪʘʙʽʣʴʥʦʾ ʨʦʙʦʪʠ 

ʜʦʟʘʪʦʨʘ ʩʦʾ ʧʦʪʨʽʙʥʦ ʧʦʻʜʥʫʚʘʪʠ ʪʝʭʥʽʯʥʽ ʽʥʥʦʚʘʮʽʾ ʟ ʛʨʘʤʦʪʥʠʤʠ 

ʘʛʨʦʪʝʭʥʽʯʥʠʤʠ ʧʨʠʡʦʤʘʤʠ ð ʢʘʣʽʙʨʫʚʘʥʥʷʤ, ʩʦʨʪʫʚʘʥʥʷʤ ʥʘʩʽʥʥʷ ʪʘ 

ʧʝʨʝʚʽʨʢʦʶ ʨʦʙʦʪʠ ʥʘ ʧʦʣʽ ʧʝʨʝʜ ʩʽʚʙʦʶ. ʎʝ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ 

ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ ʽ ʦʪʨʠʤʘʪʠ ʙʽʣʴʰ ʧʨʦʛʥʦʟʦʚʘʥʫ ʚʨʦʞʘʡʥʽʩʪʴ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʪʦʯʥʦʛʦ 

ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʩʦʾ ʻ ʘʥʘʣʽʟ ʽ ʤʦʜʝʣʶʚʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʜʦʟʫʚʘʥʥʷ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʚʠʩʽʚʫ.  

ʈʝʟʫʣʴʪʘʪ ʜʦʩʣʽʜʞʝʥʴ. ʋ ʢʦʥʩʪʨʫʢʮʽʷʭ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ 

ʦʜʥʦʟʝʨʥʦʚʠʭ ʚʠʩʽʚʥʠʭ ʘʧʘʨʘʪʽʚ ʧʨʦʮʝʩ ʟʘʧʘʜʘʥʥʷ ʥʘʩʽʥʥʷ ʚ ʢʦʤʽʨʢʠ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʽʜ ʜʽʻʶ ʩʠʣʠ ʪʷʞʽʥʥʷ, ʱʦ ʟʫʤʦʚʣʶʻ ʧʦʨʽʚʥʷʥʦ ʥʠʟʴʢʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʘʧʘʨʘʪʽʚ. ʇʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʢʦʤʽʨʦʢ ʧʽʜ ʰʘʨʦʤ 

ʥʘʩʽʥʥʷ ʦʙʤʝʞʫʻʪʴʩʷ ʧʦʛʽʨʰʝʥʥʷʤ ʟʘʧʦʚʥʶʚʘʥʦʩʪʽ ʢʦʤʽʨʦʢ ʫ ʟʚôʷʟʢʫ ʽʟ 

ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʢʦʥʪʘʢʪʫ ʤʽʞ ʥʘʩʽʥʥʷʤ ʪʘ ʢʦʤʽʨʢʦʶ [1, 2]. 

ɺ ʜʦʟʘʪʦʨʘʭ ʜʣʷ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʧʨʦʩʘʧʥʠʭ ʢʫʣʴʪʫʨ ʽ ʟʦʢʨʝʤʘ ʩʦʾ, ʫ 

ʷʢʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʚʽʩʴ ʦʙʝʨʪʘʥʥʷ ʜʠʩʢʘ, ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ 

ʜʠʩʢʘ ʨʽʟʢʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʽʜʮʝʥʪʨʦʚʘ ʩʠʣʘ, ʷʢʘ ʧʨʦʪʠʜʽʾ ʨʫʭʫ ʥʘʩʽʥʥʷ ʚ 

ʢʦʤʽʨʢʫ. ʊʦʤʫ ʚ ʮʠʭ ʜʦʟʘʪʦʨʘʭ ʢʦʤʽʨʢʠ ʚʠʩʽʚʥʦʛʦ ʜʠʩʢʘ ʟʘʧʦʚʥʶʻʪʴʩʷ 

ʥʘʩʽʥʥʷʤ ʣʠʰʝ ʥʘ ʰʚʠʜʢʦʩʪʷʭ ʦʙʝʨʪʘʥʥʷ ʜʠʩʢʘ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 0,2-

0,3 ʤ/ʩ [2].  

ʋ ʪʘʢʠʭ ʜʦʟʘʪʦʨʘʭ ʚʠʩʽʚʥʠʡ ʜʠʩʢ ʻ ʽ ʚʠʙʠʨʘʶʯʠʤ ʽ ʚʠʩʽʚʥʠʤ ʦʨʛʘʥʦʤ, 

ʱʦ ʧʝʨʝʰʢʦʜʞʘʻ ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʥʘʩʽʥʥʷ ʚ ʙʦʨʦʟʥʽ, ʦʩʢʽʣʴʢʠ 

ʰʚʠʜʢʽʩʪʴ Vʥ ʚʠʭʦʜʫ ʥʘʩʽʥʥʷ ʟ ʢʦʤʽʨʦʢ ʤʘʻ ʙʫʪʠ ʙʣʠʟʴʢʦʶ ʜʦ ʰʚʠʜʢʦʩʪʽ Va 

ʧʦʩʽʚʥʦʛʦ ʘʛʨʝʛʘʪʫ, ʪʦʙʪʦ ʥʘʩʽʥʥʷ ʜʦ ʪʦʯʢʠ ʚʠʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʥʦ ʙʦʨʦʟʥʠ 

ʤʘʻ ʧʽʜʚʦʜʠʪʠʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ, ʱʦ ʨʽʚʥʘ ʟʘ ʤʦʜʫʣʝʤ ʽ ʧʨʦʪʠʣʝʞʥʘ ʟʘ 

ʥʘʧʨʷʤʢʦʤ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʛʨʝʛʘʪʫ. 

ʋ ʜʦʟʘʪʦʨʘʭ ʪʘʢʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʟʘʧʦʚʥʝʥʥʷ ʢʦʤʽʨʢʽʚ ʜʠʩʢʘ ʥʘʩʽʥʥʷʤ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʽʜ ʜʽʻʶ ʚʽʜʮʝʥʪʨʦʚʦʾ ʩʠʣʠ Fʚ ʽ ʩʠʣʠ ʪʷʞʢʦʩʪʽ G. ʅʘʩʽʥʥʷ ʚ 

ʧʦʨʦʞʥʠʥʽ ʜʠʩʢʘ, ʱʦ ʚʠʩʽʚʘʻ, ʨʫʭʘʶʪʴʩʷ ʜʦ ʚʥʫʪʨʽʰʥʴʦʾ ʢʦʤʽʨʯʘʩʪʦʾ 

ʧʦʚʝʨʭʥʽ ʜʠʩʢʘ ʧʦ ʣʦʧʘʪʷʭ ʢʨʠʣʴʯʘʪʢʠ. ʇʨʠ ʮʴʦʤʫ ʢʦʣʦʚʘ ʰʚʠʜʢʽʩʪʴ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʝʟʘʣʝʞʥʠʤ ʧʨʠʚʦʜʦʤ ʜʠʩʢʘ ʽ ʢʨʠʣʴʯʘʪʢʠ [3, 4, 5]. 



ȳɍɱɜəɔɖ ɞɑɓ ɐɚɛɚɎɱɐɑɕ XɁVȣ ȸɱɒəɌɜɚɐəɚɲ əɌɟɖɚɎɚɲ ɖɚəɠɑɜɑəɢɱɲ 
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ʅʘʩʽʥʥʷ ʧʽʩʣʷ ʟʘʧʘʜʘʥʥʷ ʚ ʢʦʤʽʨʢʫ ʚʠʩʽʚʥʦʛʦ ʜʠʩʢʘ ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ 

ʦʩʪʘʥʥʽʤ ʜʦ ʚʠʩʽʚʥʦʛʦ ʚʽʢʥʘ, ʧʨʠʪʠʩʢʘʻʪʴʩʷ ʧʨʠ ʮʴʦʤʫ ʚʽʜʮʝʥʪʨʦʚʦʶ ʩʠʣʦʶ 

Fʚ ʜʦ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʢʦʨʧʫʩʘ ʜʦʟʘʪʦʨʘ. 

ʇʽʩʣʷ ʚʠʭʦʜʫ ʟ ʢʦʤʽʨʢʠ ʜʠʩʢʘ, ʱʦ ʚʠʩʽʚʘʻ, ʥʘʩʽʥʥʷ ʧʨʦʭʦʜʠʪʴ ʫ ʚʠʩʽʚʥʝ 

ʚʽʢʥʦ (ʨʠʩ. 1) ʢʦʨʧʫʩʘ ʜʦʟʘʪʦʨʘ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ L ʚʠʩʽʚʥʦʛʦ ʚʽʢʥʘ 

ʩʢʣʘʜʘʻʤʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʨʫʭʫ ʥʘʩʽʥʥʷ ʚ ʢʦʤʽʨʮʽ, ʩʧʨʦʝʢʪʫʚʘʚʰʠ 

ʜʽʶʯʽ ʩʠʣʠ ʥʘ ʚʽʩʴ y1 (ʨʠʩ. 1). 

άώ άὫ ‫Ὑ Ȣ                                             (1) 

ʉʢʦʨʦʪʠʚʰʠ ʣʽʚʫ ʽ ʧʨʘʚʫ 

ʯʘʩʪʠʥʫ ʨʽʚʥʷʥʥʷ (1) ʥʘ m, 

ʦʪʨʠʤʘʥʦ 

ώ Ὣ ‫ὙȢ                (2) 

ɯʥʪʝʛʨʫʻʤʦ ʨʽʚʥʷʥʥʷ (2) 

ʜʚʽʯʽ ʧʦ t: 

ώ Ὧὸ ὅȟ                  (3) 

ώ πȟυὯὸ ὅὸ ὅȢ       (4) 

ʜʝ Ὧ Ὣ .‫Ὑ 

ʇʦʩʪʽʡʥʽ ʉ3 ʪʘ ʉ4 

ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʧʦʯʘʪʢʦʚʠʤʠ 

ʫʤʦʚʘʤʠ: ʧʨʠ t1 = 0, y1 = 0 ʪʘ 

ώ π. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʯʘʪ-

ʢʦʚʠʭ ʫʤʦʚ ʚʝʣʠʯʠʥʠ ʉ3 ʪʘ ʉ4 

ʜʦʨʽʚʥʶʚʘʪʠʤʫʪʴ ʉ3 = 0, ʉ4 = 0. 

ʊʦʜʽ (3) ʽ (4) ʟʘʧʠʰʫʪʴʩʷ: 

ώ Ὧὸȟ                     (5) 

ώ πȟυὯὸȢ                  (6) 

ɿʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʯʠʥʫ 

ʆ1ɸ, ʥʝʭʪʫʻʤʦ ʟʤʽʥʦʶ ʚʽʜʮʝʥʪʨʦʚʦʾ ʩʠʣʠ, ʦʙʯʠʩʣʶʶʯʠ ʾʾ ʟʘ ʚʠʨʘʟʦʤ 

Ὂ̗ ά‫Ὑȟ                                                          (7) 

ʜʝ Ὑ ὕὕ πȟυὕὃ ρπςȟρψπȟυ ςȟψς ρπσȟυω ̍  ̍ (ʪʦʯʢʘ ʆ1 ï 

ʧʦʯʘʪʦʢ ʢʦʦʨʜʠʥʘʪ ï ʨʦʟʪʘʰʦʚʘʥʘ ʧʦʩʝʨʝʜʠʥʽ ʛʣʠʙʠʥʠ ʢʦʤʽʨʢʠ). 

ʅʘʩʽʥʥʷ ʚʠʡʜʝ ʟ ʢʦʤʽʨʢʠ,  ʟʘ ʫʤʦʚʠ,  ʱʦ  ʦʧʫʩʪʠʪʴʩʷ ʚʥʠʟ ʥʘ ʧʦʣʦʚʠʥʫ 

ʾʾ ʛʣʠʙʠʥʠ, ʪʦʙʪʦ 

ώ ˛ˍ πȟυȟ˞                                                       (8) 

ʜʝ ʉ ï ʨʦʟʤʽʨ ʥʘʩʽʥʥʷ (ʪʦʚʱʠʥʘ ʥʘʩʽʥʥʷ). ʉ = 4,65 ʤʤ. 

ɺʠʟʥʘʯʘʻʤʦ ʰʚʠʜʢʽʩʪʴ ώ ʪʘ ʯʘʩ t ʚʠʭʦʜʫ ʥʘʩʽʥʥʷ ʟ ʢʦʤʽʨʢʠ (5) ʽ (6). 

ɻʦʨʠʟʦʥʪʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʧʦ ʤʦʜʫʣʶ ʜʦʨʽʚʥʶʚʘʪʠʤʝ 

ὼ ‫Ὑȟ                                                           (9) 

ʜʝ Ὑ ὕᴂὃ ï ʨʘʜʽʫʩ ʚʠʩʽʚʥʦʛʦ ʜʠʩʢʘ. 

ʐʚʠʜʢʽʩʪʴ  ̖ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʆ'ɸ; ʢʫʪ Ўὰ ‫ὸ 

ɼʦʧʫʩʢʘʻʤʦ, ʱʦ ʫ1 = ʉ, ʪʦʜʽ ʦʪʨʠʤʫʻʤʦ  

ʈʠʩ. 1. ʉʭʝʤʠ ʩʠʣ, ʱʦ ʜʽʶʪʴ ʥʘ 

ʥʘʩʽʥʥʷ ʧʽʜ ʯʘʩ ʨʫʭʫ ʪʘ ʚʠʭʦʜʫ ʡʦʛʦ ʟ 

ʢʦʤʽʨʢʠ ʚʠʩʽʚʥʦʛʦ ʜʠʩʢʘ: 1 ï ʢʦʨʧʫʩ;  

2 ï ʚʠʩʽʚʥʠʡ ʜʠʩʢ; 3 ï ʚʽʜʙʠʚʥʠʡ 

ʨʦʣʠʢ; 4 ï ʢʦʤʽʨʢʘ 
 


