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ɿʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ LɯV ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ online ʢʦʥʬʝʨʝʥʮʽʾ çʅʘʫʢʘ ʚ ʎʅʊʋ: ʦʩʥʦʚʥʽ 
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ʃ. ɺʽʭʨʦʚʘ ï ʜʝʢʘʥ ʌɸɽ; 
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ɯ. ʎʘʨʝʥʢʦ ï ʛʦʣʦʚʘ ʥʘʫʢʦʚʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ. 

 

 

 

 

 

 

 
 

ɺʽʜʧʦʚʽʜʘʣʴʥʘ ʟʘ ʚʠʧʫʩʢ: ʃ. ʈʝʟʥʽʢ 

 

 

 

 

ɿʙʽʨʥʠʢ ʤʽʩʪʠʪʴ ʪʝʟʠ ʜʦʧʦʚʽʜʝʡ ʟʘ LɯV ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ online ʢʦʥʬʝʨʝʥʮʽʾ çʅʘʫʢʘ ʚ ʎʅʊʋ: 
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ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 4 

 

 

24. ˞˒˗ˣ˴ˬ ˞˴˘˩˞˩˗˛ː˛˞˜˛ˑˍ˝˞˩˗˛ː˛ ˙ˍ˥˕˚˛ˎˠˑˠˏˍ˚˚ˬ 

ʋɼʂ 631 

ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ɿɸʉʊʆʉʋɺɸʅʅʗ ʄɯʅɽʈɸʃʔʅʀʍ ɼʆɹʈʀɺ 

ʆ. ɹʘʞʘʥ, ʩʪ. ʛʨ. ɻʄ(ʉʄ)-19ʄ (1,9), 

ʗ. ɻʣʘʜʠʰʢʦ, ʩʪ. ʛʨ. ɻʄ(ʉʄ)-19ʄ (1,9), 

ɺ. ɼʝʡʢʫʥ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡʫʥʽʚʝʨʩʠʪʝʪ 

ʆʪʨʠʤʘʥʥʷ ʚʠʩʦʢʠʭ ʚʨʦʞʘʾʚ ʫ ʨʦʩʣʠʥʥʠʮʪʚʽ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ ʙʝʟ ʚʽʜʥʦʚʣʝʥʥʷ ʚʤʽʩʪʫ 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʛʨʫʥʪʘʭ. ʅʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʠʤ ʽ ʜʦʩʪʫʧʥʠʤ ʰʣʷʭʦʤ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʟʘʜʘʯʽ 

ʟʘʣʠʰʘʻʪʴʩʷ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʽ, ʦʩʦʙʣʠʚʦ, ʚʥʫʪʨʽʰʥʴʦʛʨʫʥʪʦʚʝ.  

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚ ʥʘʰʽʡ ʜʝʨʞʘʚʽ ʪʘ ʟʘ ʢʦʨʜʦʥʦʤ ʙʽʣʴʰʝ ʫʚʘʛʠ ʧʨʠʜʽʣʷʻʪʴʩʷ ʟʨʦʩʪʘʥʥʶ 

ʰʢʽʜʣʠʚʦʾ ʜʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʘʛʨʝʛʘʪʽʚ ʥʘ ˇʨʫʥʪ, ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʟʥʘʨʷʜʜʷ 

ʜʣʷ ʜʦʟʚʦʣʷʪʴ ʤʽʥʽʤʽʟʫʚʘʪʠ ʜʘʥʥʽ ʷʚʠʱʘ. ɿʘʩʥʦʚʘʥʽ ʮʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʽʥʽʤʘʣʴʥʦʛʦ ʯʠ 

ʙʝʟʧʦʣʠʮʝʚʦʛʦ ʦʙʨʦʙʽʪʢʫ ʛʨʫʥʪʫ, ʟʘʩʪʦʩʫʚʘʥʥʽ ʢʦʤʙʽʥʦʚʘʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʘʛʨʝʛʘʪʽʚ ʷʢʽ 

ʟʜʘʪʥʽ ʟʜʽʡʩʥʠʪʠ ʟʘ ʦʜʠʥ ʧʨʦʭʽʜ ʜʝʢʽʣʴʢʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʧʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ, ʩʽʚʙʽ, ʘ ʪʘʢʦʞ 

ʚʥʝʩʝʥʥʶ ʜʦʙʨʠʚ ʯʠ ʭʽʤʽʯʥʠʭ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ. 

ɺʽʪʯʠʟʥʷʥʠʡ ʪʘ ʟʘʢʦʨʜʦʥʥʠʡ ʜʦʩʚʽʜ ˇʨʫʥʪʦʟʥʘʚʮʽʚ [1, 2] ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʟʝʤʣʝʨʦʙʩʪʚʽ ʙʝʟʧʦʣʠʮʝʚʠʭ ʟʥʘʨʷʜʴ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʟʘʭʠʩʪʠʪʠ ˇʨʫʥʪ ʚʽʜ ʝʨʦʟʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʟʤʝʥʰʠʪʠ ʰʢʽʜʣʠʚʫ ʜʽʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʘʛʨʝʛʘʪʽʚ ʥʘ ˇʨʫʥʪ, ʟʥʠʟʠʪʠ ʟʘʪʨʘʪʠ ʧʨʘʮʽ ʪʘ 

ʚʠʪʨʘʪʠ ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʦʪʨʠʤʘʥʥʷ ʚʨʦʞʘʶ. ɹʝʟʧʦʣʠʮʝʚʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʻ 

ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ,ʢʦʣʠ ʡʦʛʦ ʢʦʤʙʽʥʫʶʪʴ ʟ ʚʥʫʪʨʽʰʥʴʦˇʨʫʥʪʦʚʠʤ ʚʥʝʩʝʥʥʷʤ ʜʦʙʨʠʚ, ʟʘʩʦʙʽʚ 

ʭʽʤʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ, ʯʠ ʩʽʚʙʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʙʽʥʦʚʘʥʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ, ʘʙʦ ʜʦʜʘʪʢʦʚʠʭ 

ʧʨʠʩʪʨʦʾʚ, ʷʢʽ ʤʦʥʪʫʶʪʴʩʷ ʥʘ ʧʣʦʩʢʦʨʽʟʘʭ ʪʘ ʢʫʣʴʪʠʚʘʪʦʨʘʭ ʜʣʷ ʩʫʮʽʣʴʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ. 

ɸʢʪʫʘʣʴʥʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʧʦ ʧʣʦʱʽ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ. 

ɼʘʥʠʡ ʧʦʢʘʟʥʠʢ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʷʜʫ ʬʘʢʪʦʨʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʪʫʢʦʧʨʦʚʦʜʫ ʪʘ 

ʨʦʟʧʦʜʽʣʴʥʠʢʘ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʘ ʟʘʩʣʫʛʦʚʫʶʪʴ ʥʘ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ [2, 3]. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, 

ʾʭ ʬʦʨʤʘ ʤʘʻ ʙʫʪʠ ʪʘʢʦʶ, ʱʦʙ ʤʽʥʽʤʘʣʴʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʧʦʪʽʢ ʜʦʙʨʠʚ ʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʾʭ ʧʦʜʘʯʫ ʪʘ 

ʨʦʟʧʦʜʽʣ ʧʦ ʧʣʦʱʽ, ʘ ʟ ʽʥʰʦʛʦ ï ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ 

ʤʦʞʣʠʚʽʩʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʟ ʨʝʰʪʦʶ ʝʣʝʤʝʥʪʽʚ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʘ [2]. 

ʄʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ, ʷʢʽ ʚʥʦʩʷʪʴʩʷ ʪʘʢʠʤʠ ʟʥʘʨʷʜʜʷʤʠ, ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʚ ˇʨʫʥʪʽ ʥʘ ʯʽʪʢʦ 

ʚʩʪʘʥʦʚʣʝʥʽʡ ʛʣʠʙʠʥʽ, ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʚʦʥʠ ʤʽʩʪʷʪʴ, ʻ ʙʽʣʴʰ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʢʦʨʝʥʝʚʦʾ 

ʩʠʩʪʝʤʠ ʨʦʩʣʠʥ ʽ ʟʘʩʚʦʶʶʪʴʩʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ. ʎʝ ʦʩʦʙʣʠʚʦ ʮʽʥʥʦ ʜʣʷ ʟʦʥ ʽʟ ʥʝʜʦʩʪʘʪʥʴʦʶ 

ʢʽʣʴʢʽʩʪʶ ʚʦʣʦʛʠ, ʷʢʠʤʠ ʻ ʮʝʥʪʨʘʣʴʥʽ ʪʘ ʧʽʚʜʝʥʥʽ ʦʙʣʘʩʪʽ ʋʢʨʘʾʥʠ. 

ʇʨʠ ʚʥʝʩʝʥʥʽ ʦʜʥʘʢʦʚʦʾ ʢʽʣʴʢʦʩʪʽ ʜʦʙʨʠʚ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʢʽʣʴʢʽʩʪʴ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʥʝ ʻ 

ʙʽʣʴʰʦʶ ʯʠ ʤʝʥʰʦʶ, ʘʣʝ ʧʨʠ ʢʦʥʮʝʥʪʨʦʚʘʥʦʤʫ ʨʦʟʪʘʰʫʚʘʥʥʽ ʜʦʙʨʠʚ ʫ ˇʨʫʥʪʽ ʨʦʩʣʠʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʾʭ ʟʥʘʯʥʦ ʝʬʝʢʪʠʚʥʽʰʝ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʜʟʥʘʯʠʤʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦˇʨʫʥʪʦʚʦʛʦ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ 

ʜʦʟʚʦʣʠʪʴ ʙʽʣʴʰ ʪʦʯʥʦ ʨʦʟʪʘʰʫʚʘʪʠ ʦʩʥʦʚʥʫ ʜʦʟʫ ʜʦʙʨʠʚ ʥʘ ʯʽʪʢʦ ʟʘʜʘʥʽʡ ʛʣʠʙʠʥʽ, ʜʝ ʚʦʥʠ ʙʫʜʫʪʴ 

ʜʦʩʪʫʧʥʽ ʢʦʨʝʥʝʚʽʡ ʩʠʩʪʝʤʽ ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ ʚ ʧʝʚʥʠʡ ʧʝʨʽʦʜ ʾʭ ʚʝʛʝʪʘʮʽʾ. ʇʨʠ ʮʴʦʤʫ, ʥʦʨʤʫ 

ʚʥʝʩʝʥʥʷ ʤʦʞʥʘ ʟʥʠʟʠʪʠ ʥʘ 30-40% [2] ʙʝʟ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʣʘʩʠʯʥʦʶ 

ʪʝʭʥʦʣʦʛʽʻʶ.  

ʆʪʞʝ, ʚʠʱʝʥʘʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʠʡ ʚʠʩʥʦʚʦʢ: ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ ʚʥʫʪʨʽʰʥʴʦʛʨʫʥʪʦʚʠʤ ʩʧʦʩʦʙʦʤ ʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤ ʩʧʦʩʦʙʦʤ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʾʭ ʨʦʟʩʽʶʚʘʥʥʷ ʪʘ ʟʜʘʪʥʝ ʟʘʙʝʟʧʝʯʠʪʠ ʟʥʘʯʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʫ ʚʠʨʦʙʥʠʢʘ 

ʧʨʦʜʫʢʮʽʾ ʨʦʩʣʠʥʥʠʮʪʚʘ. 
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ʇʆʈɯɺʅʗʃʔʅɯ ɼʆʉʃɯɼɾɽʅʅʗ ɸɽʈʆɼʀʅɸʄɯʏʅʆɻʆ ʆʇʆʈʋ 

ʎʀʃɯʅɼʈʀʏʅʆɻʆ ɹɸʈɸɹɸʅɸ ɺɯɼʎɽʅʊʈʆɺʆ-ʇʅɽɺʄɸʊʀʏʅʆɻʆ 

ʉɽʇɸʈɸʊʆʈɸ 

ɻ. ɹʘʭʪʽʡ, ʩʪ. ʛʨ. ɻʄ(ʉʄ)-18ʄ-1,9 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʉʫʯʘʩʥʘ ʋʢʨʘʾʥʘ ʚʩʝ ʙʽʣʴʰʝ ʟʘʚʦʡʦʚʫʻ ʣʽʜʠʨʫʶʯʽ ʧʦʟʠʮʽʾ ʚ ʩʚʽʪʽ ʷʢ ʢʨʘʾʥʘ, ʱʦ ʤʘʻ ʚʠʩʦʢʠʡ 

ʧʦʪʝʥʮʽʘʣ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʚ ʩʬʝʨʽ ʚʠʨʦʱʫʚʘʥʥʷ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ. ʎʝ ʧʦʪʨʝʙʫʻ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʨʦʙʥʠʢʽʚ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʶ ʩʫʯʘʩʥʦʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʶ 

ʪʝʭʥʽʢʦʶ. ɿʘʢʣʶʯʥʠʤ ʝʪʘʧʦʤ ʙʫʜʴ-ʷʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ ʻ ʡʦʛʦ ʧʝʨʚʠʥʥʘ ʦʙʨʦʙʢʘ, 

ʪʦʙʪʦ ʦʯʠʱʝʥʥʷ ʚʽʜ ʜʦʤʽʰʦʢ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʢʦʥʜʠʮʽʡ, ʚʠʟʥʘʯʝʥʠʭ ʘʛʨʦʚʠʤʦʛʘʤʠ ʽ ʩʪʘʥʜʘʨʪʘʤʠ. ʇʨʠ 

ʮʴʦʤʫ, ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʩʧʦʩʦʙʽʚ ʨʦʟʜʽʣʝʥʥʷ ʟʝʨʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ ʧʦʚʽʪʨʷʥʘ ʩʝʧʘʨʘʮʽʷ. 

ɸʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ [1-5] ʜʦʟʚʦʣʷʻ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʨʦʟʜʽʣʝʥʥʷ 

ʟʝʨʥʦʩʫʤʽʰʽ ʤʦʞʣʠʚʦ ʜʦʩʷʛʪʠ ʰʣʷʭʦʤ ʪʦʥʢʦʰʘʨʦʚʦʾ ʦʙʨʦʙʢʠ ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʊʫʪ ʚʠʥʠʢʘʻ 

ʟʘʛʘʣʴʥʦʚʽʜʦʤʘ ʜʠʣʝʤʘ ï ʚ ʧʨʦʩʪʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʧʥʝʚʤʦʢʘʥʘʣʽʚ (ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʘʩʠʚʥʠʭ ʩʠʣ 

ʽʥʝʨʮʽʾ) ʜʦʩʷʛʪʠ ʪʦʥʢʦʰʘʨʦʚʦʾ ʧʦʜʘʯʽ ʤʘʪʝʨʽʘʣʫ ʤʦʞʥʘ ʣʠʰʝ ʟʤʝʥʰʠʚʰʠ ʧʦʜʘʯʫ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ 

ʥʝʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʟʝʨʥʦʦʯʠʩʥʦʾ ʤʘʰʠʥʠ. ʊʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʽ ʽʥʝʨʮʽʡʥʽ ʩʠʣʠ ʚ 

ʧʦʻʜʥʘʥʥʽ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʘʜʢʨʠʪʠʯʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ [3, 5]. 

ʆʜʥʘʢ ʚʽʜʦʤʽ ʚʽʜʮʝʥʪʨʦʚʦ-ʧʥʝʚʤʘʪʠʯʥʽ ʩʝʧʘʨʘʪʦʨʠ, ʩʪʚʦʨʝʥʽ ʟʘ ʚʢʘʟʘʥʦʶ ʢʦʥʮʝʧʮʽʻʶ, ʤʘʶʪʴ 

ʨʷʜ ʥʝʜʦʣʽʢʽʚ, ʘ ʩʘʤʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʢʦʥʩʪʨʫʢʮʽʾ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʨʝʰʽʪʯʘʩʪʦʛʦ ʙʘʨʘʙʘʥʘ, ʷʢʠʡ ʤʘʻ 

ʟʥʘʯʥʠʡ ʘʝʨʦʜʠʥʘʤʽʯʥʠʡ ʦʧʽʨ ʪʘ ʩʪʚʦʨʶʻ, ʧʨʠ ʧʝʚʥʠʭ ʢʨʠʪʠʯʥʠʭ ʢʫʪʦʚʠʭ ʰʚʠʜʢʦʩʪʷʭ, ʚʣʘʩʥʠʡ 

ʧʦʚʽʪʨʷʥʠʡ ʧʦʪʽʢ, ʱʦ ʫʥʝʤʦʞʣʠʚʣʶʻ ʷʢʽʩʥʝ ʧʨʦʪʽʢʘʥʥʷ ʧʨʦʮʝʩʫ ʧʥʝʚʤʦʩʝʧʘʨʘʮʽʾ.  

ʋʩʫʥʫʪʠ ʚʢʘʟʘʥʽ ʥʝʜʦʣʽʢʠ ʤʦʞʣʠʚʦ ʰʣʷʭʦʤ ʚʠʛʦʪʦʚʣʝʥʥʷ ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʙʘʨʘʙʘʥʘ ʟ 

ʧʦʚʝʨʭʥʝʶ, ʫʪʚʦʨʝʥʦʶ ʧʨʫʪʢʦʚʦʶ ʥʘʚʠʚʢʦʶ (ʨʠʩ. 1). 
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1 ï ʚʘʣ; 2 ï ʤʘʪʦʯʠʥʘ; 3 ï ʧʨʫʪʢʦʚʘ ʥʘʚʠʚʢʘ; 4 ï ʙʦʢʦʚʠʥʘ; 5 ï ʥʘʧʨʷʤʣʷʶʯʘ 

ʈʠʩʫʥʦʢ 1 ï ʎʠʣʽʥʜʨʠʯʥʠʡ ʙʘʨʘʙʘʥ ʟ ʧʦʚʝʨʭʥʝʶ, ʫʪʚʦʨʝʥʦʶ ʧʨʫʪʢʦʚʦʶ ʥʘʚʠʚʢʦʶ 

ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʟʘʤʽʥʠ ʨʝʰʽʪʥʦʾ ʧʦʚʝʨʭʥʽ ʙʘʨʘʙʘʥʘ ʥʘ ʧʨʫʪʢʦʚʫ ʥʘʚʠʚʢʫ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʩʝʨʽʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʟʥʘʯʝʥʥʷ ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʚʽʜʮʝʥʪʨʦʚʦ-ʧʥʝʚʤʘʪʠʯʥʦʛʦ ʩʝʧʘʨʘʪʦʨʘ, ʜʣʷ ʯʦʛʦ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʜʽʶʯʘ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʢʘʬʝʜʨʠ ʉɻʄ 

ʎʅʊʋ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʫʩʪʘʥʦʚʢʘ. ɼʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠʩʴ ʷʢ ʚ ʭʦʣʦʩʪʦʤʫ ʨʝʞʠʤʽ (ʙʝʟ ʟʝʨʥʦʚʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ), ʪʘʢ ʽ ʚ ʨʦʙʦʯʦʤʫ. 

ʗʢ ʧʦʢʘʟʘʣʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʦʧʽʨ ʧʥʝʚʤʦʢʘʥʘʣʫ ʧʽʜʚʠʱʫʻʪʴʩʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʡʦʛʦ 

ʧʠʪʦʤʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʦʙʝʨʪʽʚ ʙʘʨʘʙʘʥʘ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʩʪʚʦʨʝʥʥʷ ʝʣʝʤʝʥʪʘʤʠ 

ʙʘʨʘʙʘʥʘ ʪʘ ʯʘʩʪʢʘʤʠ ʟʝʨʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʣʘʩʥʦʛʦ ʚʝʥʪʠʣʶʶʯʦʛʦ ʧʦʪʦʢʫ.  

ʇʨʠ ʮʴʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʫʪʢʦʚʦʛʦ ʧʨʦʬʽʣʶ ʧʦʚʝʨʭʥʽ ʙʘʨʘʙʘʥʘ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʡʦʛʦ ʦʧʽʨ 

ʧʦʚʽʪʨʷʥʦʤʫ ʧʦʪʦʢʫ ʥʘ 15-20%, ʧʦʨʽʚʥʷʥʦ ʟ ʨʝʰʽʪʥʦʶ ʧʦʚʝʨʭʥʝʶ. 

ʆʪʞʝ, ʦʩʢʽʣʴʢʠ ʟʘʤʽʥʘ ʫ ʚʽʜʮʝʥʪʨʦʚʦ-ʧʥʝʚʤʘʪʠʯʥʦʤʫ ʩʝʧʘʨʘʪʦʨʽ ʨʝʰʽʪʥʦʛʦ ʙʘʨʘʙʘʥʘ ʥʘ 

ʮʠʣʽʥʜʨʠʯʥʠʡ ʙʘʨʘʙʘʥ ʟ ʧʨʫʪʢʦʚʦʶ ʥʘʚʠʚʢʦʶ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʘʝʨʦʜʠʥʘʤʽʯʥʠʡ ʦʧʽʨ 

ʧʥʝʚʤʦʢʘʥʘʣʫ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʠʡ ʧʦʚʽʪʨʷʥʠʡ ʧʦʪʽʢ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʟʘʙʝʟʧʝʯʫʻ 

ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚ 1,2-1,4 ʨʘʟʠ, ʪʘʢʘ ʢʦʥʩʪʨʫʢʮʽʷ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ ʤʦʞʝ ʙʫʪʠ 

ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ. 
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ɺʇʃʀɺ ɼɽʗʂʀʍ ʇɸʈɸʄɽʊʈɯɺ ʂʆʄɹɯʅʆɺɸʅʀʍ ʏʀɿɽʃʔʅʀʍ 

ɻʃʀɹʆʂʆʈʆɿʇʋʐʋɺɸʏɯɺ ʅɸ ʗʂɯʉʊʔ ʆʉʅʆɺʅʆɻʆ ʆɹʈʆɹɯʊʂʋ ˆʈʋʅʊʋ 

ɹ. ɺʦʣʦʜʴʢʦ, ʩʪ. ʛʨ. ɸɯ-16, 

ʉ. ʃʝʱʝʥʢʦ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ɺ. ʉʘʣʦ, ʜ-ʨ. ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʋ ʩʠʩʪʝʤʽ ʨʝʩʫʨʩʦʟʙʝʨʽʛʘʶʯʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʪʘ ʫʤʦʚ ˇʨʫʥʪʦʟʘʭʠʩʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʜʦʚʝʜʝʥʦ, 

ʱʦ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʦʶ ʦʧʝʨʘʮʽʻʶ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʻ ʛʣʠʙʦʢʝ ʨʠʭʣʝʥʥʷ ʙʝʟ ʦʙʝʨʪʘʥʥʷ 

ʩʢʠʙʠ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ, ʩʪʘʥʫ ʧʦʚʝʨʭʥʽ ʧʦʣʷ ʪʘ ʥʘʷʚʥʠʭ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʪʘʢʽ ʦʧʝʨʘʮʽʾ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʦʚʦʜʠʪʠ ʨʽʟʥʠʤʠ ʟʘ ʢʦʥʩʪʨʫʢʮʽʷʤʠ 

ʛʣʠʙʦʢʦʨʦʟʧʫʰʫʚʘʯʘʤʠ. 

ɼʦʩʣʽʜʞʫʚʘʣʠ ʧʨʦʮʝʩʠ ʪʘ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʜʣʷ ʛʣʠʙʦʢʦʛʦ ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʽʚ ʙʝʟ ʦʙʝʨʪʘʥʥʷ 

ʩʢʠʙʠ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʚʯʝʥʠʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚʽʪʯʠʟʥʷʥʠʭ. ʉʝʨʝʜ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʣʽʜ 
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LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 7 

 

 

ʚʠʜʽʣʠʪʠ ʨʦʙʦʪʠ ʗ. ʉ. ɻʫʢʦʚʘ, ɸ. ʉ. ʂʫʰʥʘʨʴʦʚʘ, ʇ. ɺ. ʉʠʩʦʣʽʥʘ, ɺ. ʆ. ɼʫʙʨʦʚʽʥʘ, ʃ. ɺ. ʇʦʛʦʨʽʣʦʛʦ, 

ɺ. ɯ. ɺʝʪʦʭʽʥʘ, ɺ. ɯ. ʂʦʨʘʙʝʣʴʩʢʦʛʦ, ɸ. ʌ. ɹʘʙʠʮʴʢʦʛʦ, ɯ. ɸ. ʐʝʚʯʝʥʢʘ, ɺ. ʌ. ʇʘʱʝʥʢʘ ʪʘ ʙʘʛʘʪʴʦʭ 

ʽʥʰʠʭ [1é7]. ɺʯʝʥʠʤʠ ʟʨʦʙʣʝʥʦ ʟʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʢʦʥʩʪʨʫʢʮʽʡ ʛʣʠʙʦʢʦʨʦʟʧʫʰʫʚʘʯʽʚ, 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʢʽʣʴʢʘ ʦʨʠʛʽʥʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʪʘ ʩʭʝʤ ʤʘʰʠʥ, ʧʨʦʚʝʜʝʥʽ ʛʣʠʙʦʢʽ 

ʘʥʘʣʽʪʠʯʥʽ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʥʘʧʨʷʤʢʫ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʨʦʙʦʪʠ ʪʘʢʠʭ ʤʘʰʠʥ. ʉʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʤʽʥʘ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʝʥʝʨʛʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ 

ʢʫʣʴʪʫʨ ʚʠʤʘʛʘʶʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʩʪʚʦʨʝʥʥʷ ʢʦʤʙʽʥʘʮʽʡ ʨʦʙʦʯʠʭ ʦʨʘʛʽʚ ʽ 

ʝʣʝʤʝʥʪʽʚ ʚ ʤʝʞʘʭ ʦʜʥʽʻʾ ʤʘʰʠʥʠ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʜʣʷ ʛʣʠʙʦʢʦʛʦ 

ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ. 

ɺ ʋʢʨʘʾʥʽ ʧʨʦʩʣʽʜʢʦʚʫʶʪʴʩʷ ʨʷʜ ʩʫʪʪʻʚʠʭ ʦʙʤʝʞʫʶʯʠʭ ʬʘʢʪʦʨʠ, ʷʢʽ ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʶʶʪʴ 

ʧʨʘʢʪʠʯʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʙʝʟʧʦʣʠʮʝʚʦʛʦ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʚ ʜʽʡʩʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʧʨʦʮʝʩʠ ʨʦʩʣʠʥʥʠʮʪʚʘ. ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʚʠʜʽʣʷʻʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʴ ʥʘ ʨʠʥʢʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʪʝʭʥʽʢʠ ʛʣʠʙʦʢʦʨʦʟʧʫʰʫʚʘʯʽʚ, ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʩʢʣʘʜʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʥʘʧʨʠʢʣʘʜ 

ʎʝʥʪʨʘʣʴʥʦʾ ʋʢʨʘʾʥʠ. ʊʽ ʞ ʤʘʰʠʥʠ, ʱʦ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʥʢʫ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʬʝʨʤʝʨʘʤʠ (ʥʘʡʧʦʰʠʨʝʥʽʰʽ ʚʠʨʦʙʥʠʢʠ Gaspardoè, çAmazoneè, çJohn Deereè, çLemkenè, çGreat 

Plainsè ʪʘ ʽʥ.), ʻ ʥʘʜʪʦ ʜʦʨʦʛʠʤʠ ʜʣʷ ʜʨʽʙʥʠʭ ʪʘ ʩʝʨʝʜʥʽʭ ʬʝʨʤʝʨʽʚ, ʘ ʚʘʨʪʽʩʪʴ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʧʯʘʩʪʠʥ 

ʱʝ ʙʽʣʴʰ ʫʩʢʣʘʜʥʶʶʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʑʦ ʜʦ ʤʘʰʠʥ ʚʽʪʯʠʟʥʷʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʚʘʨʪʦ 

ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʽʟ ʥʠʭ ʻ ʘʥʘʣʦʛʘʤʠ ʟʘʢʦʨʜʦʥʥʠʭ ʤʘʰʠʥ, ʽʟ ʟʥʘʯʥʠʤʠ ʥʘʤʘʛʘʥʥʷʤʠ 

ʩʢʦʨʦʯʝʥʥʷ ʚʘʨʪʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʜʝʰʝʚʰʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʡ, ʘ ʷʢʽʩʪʴ ʾʭ ʨʦʙʦʪʠ ʥʝ 

ʟʘʚʞʜʠ ʚʽʜʧʦʚʽʜʘʻ ʚʩʪʘʥʦʚʣʝʥʠʤ ʘʛʨʦʪʝʭʥʽʯʥʠʤ ʚʠʤʦʛʘʤ. ʊʦʤʫ ʧʠʪʘʥʥʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʢʦʤʙʽʥʦʚʘʥʠʭ ʯʠʟʝʣʴʥʠʭ 

ʛʣʠʙʦʢʦʨʦʟʧʫʰʫʚʘʯʽʚ ʻ ʘʢʪʫʘʣʴʥʠʤ ʽ ʪʘʢʠʤ, ʱʦ ʚʠʤʘʛʘʻ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʨʽʰʝʥʥʷ. 

ʇʽʩʣʷ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʢʦʥʩʪʨʫʢʮʽʡ, ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʛʣʠʙʦʢʦʨʦʟʧʫʰʫʚʘʯʽʚ ʥʘ ʢʘʬʝʜʨʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʎʅʊʋ ʨʦʟʨʦʙʣʝʥʦ 

ʧʨʠʥʮʠʧʦʚʫ ʩʭʝʤʫ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʢʦʤʙʽʥʦʚʘʥʠʭ ʯʠʟʝʣʴʥʠʭ ʛʣʠʙʦʢʦʨʦʟʧʫʰʫʚʘʯʽʚ ʪʠʧʫ ʏʅ, ʷʢʽ 

ʤʦʞʫʪʴ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʫ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʨʝʛʽʦʥʫ. ɿ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʪʦʯʢʠ 

ʟʦʨʫ [1-3], ʚʽʜʤʽʥʥʽʩʪʶ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʘʰʠʥ ʻ ʪʝ, ʱʦ ʥʘ ʩʪʦʷʢʘʭ ʯʠʟʝʣʴʥʠʭ ʣʘʧ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ 

ʜʦʜʘʪʢʦʚʽ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʜʝʬʦʨʤʘʪʦʨʠ ʫ ʚʠʛʣʷʜʫ ʢʨʠʣ, ʷʢʽ ʤʦʞʫʪʴ ʤʘʪʠ ʧʣʦʩʢʫ ʯʠ ʦʧʫʢʣʫ ʬʦʨʤʫ, ʪʘ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʪʨʝʙ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʙʦ ʞ ʜʣʷ ʢʨʘʱʦʛʦ ʧʽʜʨʽʟʘʥʥʷ ʢʦʨʽʥʥʷ ʨʦʩʣʠʥ 

ʘʙʦ ʞ ʜʣʷ ʨʫʡʥʫʚʘʥʥʷ ʛʨʝʙʝʥʽʚ ʽ ʯʘʩʪʢʦʚʦʛʦ ʚʠʨʽʚʥʶʚʘʥʥʷ ʜʥʘ ʙʦʨʦʟʥʠ. ʇʦʧʝʨʝʜʫ ʥʘ ʬʨʦʥʪʘʣʴʥʽʡ 

ʧʣʦʱʠʥʽ ʩʪʦʷʢʘ ʟʘʢʨʽʧʣʷʻʪʴʩʷ ʟʫʙ, ʷʢʠʡ ʨʦʟʙʠʚʘʻ ʢʨʫʧʥʽ ʙʨʠʣʠ ʽ ʚʽʜʚʦʜʠʪʴ ʨʦʩʣʠʥʥʽ ʨʝʰʪʢʠ ʚʽʜ 

ʩʪʦʷʢʘ, ʪʠʤ ʩʘʤʠʤ ʧʦʜʦʚʞʫʶʯʠ ʪʝʨʤʽʥ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʋ ʷʢʦʩʪʽ ʜʦʧʦʤʽʞʥʦʛʦ ʨʦʙʦʯʦʛʦ ʦʨʛʘʥʫ 

ʧʦʟʘʜʫ ʯʠʟʝʣʷ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʧʘʨʝʥʠʡ ʟʫʙʯʘʩʪʠʡ ʢʦʪʦʢ, ʷʢʠʡ ʢʨʽʤ ʬʫʥʢʮʽʾ 

ʦʧʦʨʥʦʛʦ ʨʦʟʙʠʚʘʻ ʢʨʫʧʥʽ ʯʘʩʪʢʠ ʽ ʧʝʨʝʤʽʰʫʻ ʦʙʨʦʙʣʝʥʠʡ ˇʨʫʥʪ ʽʟ ʟʘʨʦʙʢʦʶ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ ʥʘ 

ʛʣʠʙʠʥʫ ʜʦ 10é15 ʩʤ. 

 
1 ï ʨʘʤʘ; 2 ï ʣʘʧʘ ʯʠʟʝʣʴʥʘ; 3 ï ʨʝʛʫʣʶʚʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ; 4 ï ʩʧʘʨʝʥʠʡ ʟʫʙʯʘʩʪʠʡ ʢʦʪʦʢ; 5 ï ʛʚʠʥʪ; 6 ï ʤʝʭʘʥʽʟʤ 
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ʢʨʽʧʣʝʥʥʷ ʢʦʪʢʘ 

ʈʠʩʫʥʦʢ 1 ï ʂʦʤʙʽʥʦʚʘʥʠʡ ʯʠʟʝʣʴʥʠʡ ʛʣʠʙʦʢʦʨʦʟʧʫʰʫʚʘʯ 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʴ ʧʦ ʚʠʚʯʝʥʥʶ ʚʧʣʠʚʫ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʯʠʟʝʣʴʥʦʛʦ ʘʛʨʝʛʘʪʫ ʥʘ ʷʢʽʩʪʴ ʦʙʨʦʙʢʠ, ʢʝʨʫʶʯʠʩʴ ʤʝʪʦʜʠʢʦʶ ʧʣʘʥʫʚʘʥʥʷ 

ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʦʮʽʥʶʚʘʣʠ ʚʧʣʠʚ ʛʣʠʙʠʥʠ ʦʙʨʦʙʢʠ 
()1h x
, ʰʚʠʜʢʦʩʪʽ ʪʨʘʢʪʦʨʘ 

( )2V x
, ʚʽʜʩʪʘʥʽ ʤʽʞ ʨʷʜʘʤʠ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ 

( )3l x
, ʚʽʜʩʪʘʥʽ ʤʽʞ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʚ ʦʜʥʦʤʫ ʨʷʜʫ 

( )4b x
 ʪʘ ʛʣʠʙʠʥʠ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʨʠʣ 

( )5ʢh x
. ʆʪʨʠʤʘʥʦ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ, ʚ ʷʢʦʤʫ ʢʨʠʪʝʨʽʻʤ 

ʦʧʪʠʤʽʟʘʮʽʾ ʻ ʢʦʝʬʽʮʽʻʥʪ ʢʨʠʰʝʥʥʷ ˇʨʫʥʪʫ: 
2 2

1 1 2 3 4 5 1 2

2 2 2

3 4 5 1 2 1 3 1 4 1 5

2 3 2 4 2 5 3 4 3 5 4 5

62,622 4,152 2,692 0,042 0,356 0,497 4,333 1,339

0,759 0,083 2,305 0,875 0,5 3,125 3,25

1,125 1,75 2,125 0,875 1,5 1,125

Y x x x x x x x

x x x x x x x x x x x

x x x x x x x x x x x x

= + + + - + - - -

- - - + - + + -

- + + + - +
 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʚʠʛʣʷʜʽ ʨʽʚʥʷʥʥʷ ʪʘ ʛʨʘʬʽʯʥʠʭ ʚʽʜʦʙʨʘʞʝʥʴ ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ, 

ʱʦ ʥʘʡʙʽʣʴʰʝ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʮʝʩ ʢʨʠʰʝʥʥʷ ˇʨʫʥʪʫ ʣʽʥʽʡʥʘ ʪʘ ʢʚʘʜʨʘʪʠʯʥʘ ʚʟʘʻʤʦʜʽʷ ʛʣʠʙʠʥʠ ʦʙʨʦʙʢʠ 

h, ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʘʛʨʝʛʘʪʫ V, ʢʚʘʜʨʘʪʠʯʥʘ ʚʟʘʻʤʦʜʽʷ ʛʣʠʙʠʥ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʨʠʣ ʢh  ʪʘ ʧʦʧʘʨʥʘ 

ʚʟʘʻʤʦʜʽʷ ʛʣʠʙʠʥʠ ʦʙʨʦʙʢʠ h  ʽ ʚʽʜʩʪʘʥʴ ʤʽʞ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʚ ʨʷʜʫ b, ʨʘʟʦʤ ʽʟ ʧʦʧʘʨʥʦʶ 

ʚʟʘʻʤʦʜʽʻʶ ʛʣʠʙʠʥʠ ʦʙʨʦʙʢʠ h  ʽ ʛʣʠʙʠʥʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʨʠʣ ʢh . ʋ ʮʠʬʨʦʚʠʭ ʟʥʘʯʝʥʥʷʭ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʰʚʠʜʢʦʩʪʽ 8é9 ʢʤ/ʛʦʜ, ʛʣʠʙʠʥʽ ʦʙʨʦʙʢʠ 35é40 ʩʤ, ʛʣʠʙʠʥʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʨʠʣ 

25 ʩʤ ʪʘ ʚʽʜʩʪʘʥʽ ʤʽʞ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʚ ʨʷʜʫ 100 ʩʤ ï ʷʢʽʩʥʠʡ ʧʦʢʘʟʥʠʢ ʢʨʠʰʝʥʥʷ ˇʨʫʥʪʫ ʩʢʣʘʜʘʻ 

70é75%, ʱʦ ʻ ʚʠʱʠʤ, ʥʽʞ ʦʪʨʠʤʘʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʠʰʝʥʥʷ ˇʨʫʥʪʫ ʩʝʨʽʡʥʠʭ ʤʘʰʠʥ ʥʘ 15é30%. 
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ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʚʠʥʠʢʘʻ ʩʢʣʘʜʥʽʩʪʴ ʽʟ ʚʠʟʥʘʯʝʥʥʷʤ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʾʭ ʨʦʟʧʦʜʽʣʫ ʧʦ ʧʣʦʱʠʥʽ. ʊʘʢ ʷʢ 

ʯʘʩʪʢʠ ʷʢʽ ʧʦʪʨʘʧʠʣʠ ʥʘ ʜʥʦ ʙʦʨʦʟʥʠ, ʟʘʨʦʙʣʷʶʪʴʩʷ ʰʘʨʦʤ ʛʨʫʥʪʫ ʽ ʧʨʠ ʨʦʟʢʨʠʚʘʥʥʽ ʙʦʨʦʟʥʠ 

ʧʝʨʝʤʽʰʫʶʪʴʩʷ ʟ ʛʨʫʥʪʦʤ ʪʘ ʟʤʽʱʫʶʪʴʩʷ ʟʽ ʩʚʦʛʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʦʣʦʞʝʥʥʷ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʟʘʜʘʯʽ ʥʘʤʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʦʨʠʛʽʥʘʣʴʥʘ ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʨʦʟʤʽʱʝʥʥʷ ʥʝʩʭʦʞʠʭ ʯʘʩʪʦʢ ʚ ʛʨʫʥʪʽ. 

ʉʧʦʩʦʙʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʨʦʟʤʽʱʝʥʥʷ ʨʽʟʥʦʛʦ ʪʠʧʫ ʯʘʩʪʦʢ ʚ ʛʨʫʥʪʽ ʚʽʜʦʤʽ. 

ʇʝʨʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʨʦʟʤʽʱʝʥʥʷ ʯʘʩʪʦʢ ʚ ʙʦʨʦʟʥʽ ʧʨʦʚʦʜʠʚ ʘʢʘʜʝʤʽʢ ɻʦʨʷʯʢʽʥ 

ɺ.ʇ. [1], ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʣʠʧʢʫ ʩʪʨʽʯʢʫ, ʥʘʜ ʷʢʦʶ ʧʨʦʢʦʯʫʚʘʣʠ ʚʠʩʽʚʥʠʡ ʘʧʘʨʘʪ. ʎʝʡ ʩʧʦʩʽʙ 

ʥʝʪʦʯʥʠʡ, ʚʽʥ ʥʝ ʚʨʘʭʦʚʫʻ ʤʦʞʣʠʚʝ ʧʝʨʝʤʽʱʝʥʥʷ ʯʘʩʪʦʢ ʧʽʩʣʷ ʾʭ ʧʦʧʘʜʘʥʥʷ ʚ ʙʦʨʦʟʥʫ. 

ʄ.ʇ. ʅʘʙʘʪʷʥ ʪʘ ɼ.ɺ. ʇʦʣʦʛʠʭ [2] ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʪʦʜ ʬʽʢʩʫʚʘʥʥʷ ʧʘʨʘʬʽʥʦʤ ʛʨʫʥʪʦʚʠʭ 

ʢʦʣʴʦʨʦʚʠʭ ʧʘʩʪʝʣʝʡ ʧʽʩʣʷ ʧʨʦʭʦʜʫ ʩʽʚʘʣʢʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ. ʅʝʜʦʣʽʢʦʤ 

ʤʝʪʦʜʫ ʻ ʟʥʘʯʥʘ ʪʨʫʜʦʻʤʢʽʩʪʴ ʽ ʜʣʷ ʤʘʩʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʜʦʮʽʣʴʥʝ. 

ɸʣʝʢʩʘʥʜʨʦʚ ɺ.ɯ. [3] ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʨʦʟʤʽʱʝʥʥʷ ʥʘʩʽʥʥʷ ʥʘ ʜʥʽ ʙʦʨʦʟʝʥʢʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ ʩʧʦʩʽʙ çʤʽʯʝʥʦʛʦè ʥʘʩʽʥʥʷ, ʧʨʠ ʮʴʦʤʫ ʥʘʩʽʥʥʷ çʤʽʪʠʣʠè, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʰʪʫʯʥʝ 

ʡʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʢʦʥʪʨʘʩʪʥʠʤʠ ʬʘʨʙʘʤʠ. ʉʧʦʩʽʙ ʩʢʣʘʜʥʠʡ ʽ ʥʝʪʦʯʥʠʡ, ʘʜʞʝ ʧʨʠ ʨʦʟʛʨʽʙʘʥʥʽ 

ʙʦʨʦʟʝʥʢʠ ʧʦʨʫʰʫʻʪʴʩʷ ʩʘʤʝ ʨʦʟʤʽʱʝʥʥʷ ʥʘʩʽʥʥʷ. 

ʇʫʱʠʥʩʴʢʘ ʆ.ɺ. [4] ʧʨʠ ʘʥʘʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘ ʤʝʪʦʜ ʢʨʫʧʥʦʬʦʨʤʘʪʥʦʾ 

ʨʝʥʪʛʝʥʦʛʨʘʬʽʯʥʦʾ ʟʡʦʤʢʠ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʦʜʝʨʞʘʥʥʷ ʨʝʥʪʛʝʥʽʚʩʴʢʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʟ ʨʝʻʩʪʨʘʮʽʻʶ ʥʘ 

ʧʣʽʚʢʫ. ʊʫʪ ʛʦʣʦʚʥʦʶ ʫʤʦʚʦʶ ʨʝʻʩʪʨʘʮʽʾ ʯʘʩʪʦʢ (ʥʘʩʽʥʥʷ) ʚ ʛʨʫʥʪʽ ʻ ʾʭ ʢʦʥʪʨʘʩʪʫʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, 

ʨʦʟʯʠʥʦʤ ʘʟʦʪʥʦ-ʢʠʩʣʦʛʦ ʩʚʠʥʮʶ. ʉʧʦʩʽʙ ʜʫʞʝ ʩʢʣʘʜʥʠʡ, ʧʦʪʨʝʙʫʻ ʢʦʰʪʦʚʥʦʾ ʨʝʥʪʛʝʥʽʚʩʴʢʦʾ 

ʘʧʘʨʘʪʫʨʠ, ʥʝʜʦʩʢʦʥʘʣʠʡ, ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʦʛʦ ʯʘʩʫ ʜʣʷ ʡʦʛʦ ʧʨʦʚʝʜʝʥʥʷ. 

ɺ ʨʦʙʦʪʽ [5] ʈ.ʁ. ɻʨʦʩʩʤʘʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘʛʦʨʪʘʥʥʷ 

ʥʘʩʽʥʥʷ ʨʝʥʪʛʝʥʦʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ. ʅʘʩʽʥʥʷ ʜʦ ʚʠʩʽʚʫ ʦʙʨʦʙʣʷʣʠʩʴ ʨʦʟʯʠʥʦʤ ʘʟʦʪʥʦ-ʢʠʩʣʦʛʦ ʩʚʠʥʮʶ 

ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʟʥʽʤʢʽʚ ʥʘ ʨʝʥʪʛʝʥʦʢʦʥʪʨʘʩʪʥʽʡ ʧʣʽʚʮʽ. ʇʽʩʣʷ ʧʨʦʭʦʜʫ ʩʦʰʥʠʢʘ ʩʢʨʠʥʴʢʠ ʟ ʥʘʩʽʥʥʷʤ 

ʚʠʪʷʛʘʣʠ ʽʟ ʛʨʫʥʪʫ ʽ ʧʨʦʩʚʽʯʫʚʘʣʠ ʨʝʥʪʛʝʥʽʚʩʴʢʠʤʠ ʧʨʦʤʝʥʷʤʠ ʟʚʝʨʭʫ ʽ ʟʙʦʢʫ. ʄʝʪʦʜ ʥʝ ʦʜʝʨʞʘʚ 

ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʯʝʨʝʟ ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʤʝʪʦʜʠʢʠ ʢʦʥʪʨʘʩʪʫʚʘʥʥʷ ʥʘʩʽʥʥʷ. 

ɺ ʨʦʙʦʪʽ [6] ʧʨʠʚʝʜʝʥʠʡ ʦʧʠʩ ʜʦʩʣʽʜʞʝʥʴ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʨʦʟʤʽʱʝʥʥʷ ʥʘʩʽʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʦʪʦʝʣʝʢʪʨʠʯʥʦʾ ʘʧʘʨʘʪʫʨʠ, ʘʣʝ ʮʝʡ ʤʝʪʦʜ ʜʦʩʣʽʜʞʝʥʴ ʪʘʢʦʞ ʥʝ ʟʥʘʡʰʦʚ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ɺʩʽ ʚʠʱʝ ʦʧʠʩʘʥʽ ʩʧʦʩʦʙʠ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʚʠʩʽʚʫ ʪʦʨʢʘʶʪʴʩʷ ʦʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ï 

ʥʘʩʽʥʥʷ. ɺʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʨʦʟʤʽʱʝʥʥʷ ʥʝʩʭʦʞʠʭ ʯʘʩʪʦʢ ʚ ʨʷʜʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʢʘʟʘʥʠʭ ʩʧʦʩʦʙʽʚ ʻ 

ʥʝʤʦʞʣʠʚʠʤ. 

ɺ ʷʢʦʩʪʽ ʧʨʦʪʦʪʠʧʫ ʥʘʤʠ ʚʠʙʨʘʥʠʡ ʤʝʪʦʜ [7], ʧʨʠ ʷʢʦʤʫ ʛʣʠʙʠʥʫ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ 

ʚʠʟʥʘʯʘʶʪʴ ʧʦ ʝʪʠʣʴʦʚʘʥʽʡ ʯʘʩʪʠʥʽ ʨʦʩʣʠʥ ʧʽʩʣʷ ʧʦʷʚʠ ʩʭʦʜʽʚ. ɿʨʽʟʘʚʰʠ ʫ ʜʝʢʽʣʴʢʦʭ ʨʦʩʣʠʥ ʥʘʜʟʝʤʥʫ 

ʯʘʩʪʠʥʫ, ʟʘʣʠʰʝʥʫ ʯʘʩʪʠʥʫ ʚʠʢʦʧʫʶʪʴ ʽ ʚʠʤʽʨʶʶʪʴ ʜʦʚʞʠʥʫ. ɺʽʜʩʪʘʥʴ ʚʽʜ ʟʝʨʥʽʚʢʠ ʜʦ ʤʽʩʮʷ 

ʟʨʽʟʫʚʘʥʥʷ ʻ ʧʦʢʘʟʥʠʢʦʤ ʛʣʠʙʠʥʠ ʟʘʛʦʨʪʘʥʥʷ. ʅʝʜʦʣʽʢʦʤ ʪʫʪ ʻ ʪʝ, ʱʦ ʪʦʯʥʽʩʪʴ ʜʦʩʣʽʜʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʛʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʻ ʚʠʙʽʨ ʩʧʦʩʦʙʫ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʨʦʟʤʽʱʝʥʥʷ ʥʝʩʭʦʞʠʭ ʯʘʩʪʦʢ 

(ʥʘʧʨʠʢʣʘʜ, ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ) ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʦʨʽʚʥʷʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʦʙʦʪʠ ʪʫʢʦʚʠʭ ʘʧʘʨʘʪʽʚ.  

ʄʝʪʘ ʜʦʩʷʛʘʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʝʨʝʜ ʧʦʩʽʚʦʤ ʧʨʦʚʦʜʷʪʴ ʧʽʜʙʽʨ ʘʥʘʣʦʛʽʯʥʠʭ ʟʘ ʬʽʟʠʢʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ (ʨʦʟʤʽʨʘʤʠ, ʤʘʩʦʶ, ʬʦʨʤʦʶ, ʰʦʨʩʪʢʽʩʪʶ ʪʦʱʦ), ʘ ʧʽʩʣʷ ʧʦʩʽʚʫ ʥʘ 10-
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LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 10 

 

 

12 ʜʝʥʴ ʚʠʟʥʘʯʘʶʪʴ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʦʟʤʽʱʝʥʥʷ ʯʘʩʪʦʢ ʟʘ ʚʠʜʠʤʠʤʠ ʩʭʦʜʘʤʠ ʨʦʩʣʠʥ. 

ɿʛʽʜʥʦ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʩʧʦʩʦʙʦʤ ʧʽʜʽʙʨʘʥʝ ʥʘʩʽʥʥʷ ʚʠʩʽʚʘʶʪʴ ʘʧʘʨʘʪʘʤʠ, ʷʢʽ ʧʦʨʽʚʥʶʶʪʴʩʷ 

ʤʽʞ ʩʦʙʦʶ ʽ ʯʝʨʝʟ ʜʝʷʢʠʡ ʯʘʩ (10-12 ʜʥʽʚ) ʚʠʚʯʘʶʪʴ ʩʭʦʜʠ ʮʴʦʛʦ ʥʘʩʽʥʥʷ, ʾʭ ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʤʽʱʝʥʥʷ 

ʧʦ ʜʦʚʞʠʥʽ ʽ ʛʣʠʙʠʥʽ ʨʷʜʢʘ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʜʦʩʣʽʜʞʝʥʴ ʚʠʙʠʨʘʶʪʴ ʚʠʩʦʢʦʩʭʦʞʝ ʥʘʩʽʥʥʷ, 

ʛʨʫʥʪ ʧʝʨʝʜ ʧʦʩʽʚʦʤ ʨʝʪʝʣʴʥʦ ʦʙʨʦʙʣʷʶʪʴ, ʩʪʚʦʨʶʶʪʴ ʥʝʦʙʭʽʜʥʫ ʱʽʣʴʥʽʩʪʴ, ʧʦʜʨʽʙʥʶʶʪʴ ʡʦʛʦ ʜʦ 

ʚʽʜʧʦʚʽʜʥʦʾ ʩʪʨʫʢʪʫʨʠ ʟ ʨʦʟʤʽʨʦʤ ʛʨʫʜʦʯʦʢ 1é10 ʤʤ, ʚʠʨʽʚʥʶʶʪʴ ʧʦʚʝʨʭʥʶ. ɿʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ 

ʧʨʦʚʦʜʷʪʴ ʥʘ ʛʣʠʙʠʥʫ 5é6 ʩʤ, ʧʽʩʣʷ ʯʦʛʦ ʟʚʦʣʦʞʫʶʪʴ ʨʷʜʦʢ ʜʦ ʧʦʪʨʽʙʥʦʾ ʚʦʣʦʛʦʩʪʽ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʩʧʦʩʽʙ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʨʦʟʤʽʱʝʥʥʷ ʥʝʩʭʦʞʠʭ ʯʘʩʪʦʢ, ʥʘʧʨʠʢʣʘʜ, 

ʛʨʘʥʫʣʴʦʚʘʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʤʘʻ ʪʘʢʽ ʧʝʨʝʚʘʛʠ: 

ɿʘʤʽʥʘ ʥʝʩʭʦʞʠʭ ʯʘʩʪʦʢ ʘʥʘʣʦʛʽʯʥʠʤʠ ʟʘ ʬʽʟʠʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʩʭʦʞʠʤʠ 

ʟʝʨʥʽʚʢʘʤʠ ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ ʽ ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ. 

ʇʨʦʚʝʜʝʥʽ ʣʘʙʦʨʘʪʦʨʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʩʧʦʩʦʙʫ ʧʦʢʘʟʘʣʠ ʚʠʩʦʢʫ ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʽʩʥʫʶʯʠʤʠ ʩʧʦʩʦʙʘʤʠ. 
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ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʏʀɿɽʃʔʅʆɻʆ ɻʃʀɹʆʂʆʈʆɿʇʋʐʋɺɸʏɸ ɿ 

ɼʆʉʃɯɼɾɽʅʅʗʄ ɼʆɼɸʊʂʆɺʀʍ ʈʆɹʆʏʀʍ ʆʈɻɸʅɯɺ 

ɺ. ʃʝʣʝʢʘ, ʩʪ. ʛʨ. ɻʄ(ʉʄ)-18ʄ(1,9), 

ʉ. ʃʝʱʝʥʢʦ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʅʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʧʠʪʘʥʥʷʤ ʩʴʦʛʦʜʝʥʥʷ ʫ ʘʛʨʦʚʠʨʦʙʥʠʮʪʚʽ ʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʨʦʩʣʠʥʥʠʮʪʚʘ, ʱʦ ʜʦʟʚʦʣʷʪʴ, ʟ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ ï ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʥʘ 

ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʘ ʟ ʽʥʰʦʾ ï ʟʙʝʨʝʛʪʠ ʨʦʜʶʯʽʩʪʴ ˇʨʫʥʪʽʚ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ 

ʩʪʘʣʽ ʚʨʦʞʘʾ. ʅʘʡʙʽʣʴʰ ʛʦʩʪʨʦʶ ʧʨʦʙʣʝʤʘ ʨʝʩʫʨʩʦʟʙʝʨʝʞʝʥʥʷ, ʚ ʨʦʟʨʽʟʽ ˇʨʫʥʪʦʟʘʭʠʩʥʦʛʦ 

ʟʝʤʣʝʨʦʙʩʪʚʘ, ʧʦʚôʷʟʘʥʘ ʽʟ ʦʩʥʦʚʥʠʤ ʦʙʨʦʙʽʪʢʦʤ ˇʨʫʥʪʫ, ʘʜʞʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʩʚʽʪʦʚʠʡ ʜʦʩʚʽʜ 

ʨʝʘʣʽʟʘʮʽʾ ʦʧʝʨʘʮʽʡ ʧʝʨʰʦʛʦ ʛʣʠʙʦʢʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ, ʚ ʥʘʰʽʡ ʜʝʨʞʘʚʽ ʦʩʥʦʚʥʦʶ ʦʧʝʨʘʮʽʻʶ 

ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ʟʘʣʠʰʘʻʪʴʩʷ ʢʣʘʩʠʯʥʘ ʧʦʣʠʮʝʚʘ ʦʨʘʥʢʘ. ʉʚʽʪʦʚʽ ʪʝʥʜʝʥʮʽʾ ʚ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ 

ʧʦʢʘʟʫʶʪʴ, ʱʦ ʧʦʩʪʫʧʦʚʘ ʚʽʜʤʦʚʘ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʾ ʦʨʘʥʢʠ ʪʘ ʧʝʨʝʭʽʜ ʜʦ ʛʣʠʙʦʢʦʛʦ ʨʦʟʧʫʰʫʚʘʥʥʷ 

ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʟʘʙʝʟʧʝʯʠʪʠ ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ ʥʘ ʧʝʨʰʠʡ ʛʣʠʙʦʢʠʡ ʦʙʨʦʙʽʪʦʢ, ʘ ʡ ʩʫʪʪʻʚʦ 

ʟʥʠʟʠʪʠ ʧʨʦʷʚʠ ʚʽʪʨʦʚʦʾ ʪʘ ʚʦʜʥʦʾ ʝʨʦʟʽʡ, ʟʨʫʡʥʫʚʘʪʠ ʫʱʽʣʴʥʝʥʫ ʧʽʜʦʨʥʫ ʧʽʜʦʰʚʫ, ʧʦʢʨʘʱʠʪʠ 

ʽʥʬʽʣʴʪʨʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʽʚ ʽ ʟʨʝʰʪʦʶ ʟʘʧʦʯʘʪʢʫʚʘʪʠ ʦʩʥʦʚʫ ˇʨʫʥʪʦʟʘʭʠʩʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ. 

ʇʨʦʙʣʝʤʥʠʤ ʤʦʤʝʥʪʦʤ, ʷʢʠʡ ʥʝ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʧʝʨʝʡʪʠ ʥʘ ʩʠʩʪʝʤʫ ʙʝʟʧʦʣʠʮʝʚʦʛʦ 

ʦʙʨʦʙʽʪʢʫ ʻ ʥʘʩʘʤʧʝʨʝʜ ʥʠʟʴʢʘ ʢʫʣʴʪʫʨʘ ʟʝʤʣʝʨʦʙʩʪʚʘ ʪʘ ʩʫʪʪʻʚʘ ʟʘʙʫʨôʷʥʝʥʽʩʪʴ ʧʦʩʽʚʽʚ, ʚʽʜʩʫʪʥʽʩʪʴ 
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ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʤʘʰʠʥ ʽ ʟʥʘʨʷʜʴ, ʷʢʽ ʙ ʤʦʛʣʠ ʰʚʠʜʢʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠʩʴ ʚ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ 

ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʟʘʩʠʣʣʷ 

ʜʦʩʠʪʴ ʜʦʨʦʛʦʾ ʟʘʨʫʙʽʞʥʦʾ ʪʝʭʥʽʢʠ ʯʠ ʚʽʪʯʠʟʥʷʥʠʭ ʘʥʘʣʦʛʽʚ, ʷʢʽ ʥʝ ʘʜʘʧʪʦʚʘʥʦ ʜʦ ʜʽʡʩʥʠʭ ʫʤʦʚ ʨʦʙʦʪʠ 

ʚ ʛʦʩʧʦʜʘʨʩʪʚʘʭ, ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ, ʘ ʯʘʩʪʦ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ ʛʣʠʙʦʢʦʨʦʟʧʫʰʫʚʘʯʽʚ, ʱʦ 

ʰʚʠʜʢʦ ʟʥʦʰʫʶʪʴʩʷ ʪʦʱʦ. 

ɺʠʭʦʜʷʯʠ ʟ ʦʢʨʝʩʣʝʥʦʛʦ ʢʦʣʘ ʧʨʦʙʣʝʤ, ʥʘ ʢʘʬʝʜʨʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ 

ʎʅʊʋ ʨʦʙʠʪʴʩʷ ʩʧʨʦʙʘ ʧʨʦʚʝʩʪʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʯʠʟʝʣʴʥʦʛʦ ʧʣʫʛʘ ʛʣʠʙʦʢʦʨʦʟʧʫʰʫʚʘʯʘ ʇʏ-4,5 ʟ 

ʘʜʘʧʪʘʮʽʻʶ ʡʦʛʦ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʜʦ ʩʢʣʘʜʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʨʦʙʦʪʠ ʪʘ ʚʚʝʜʝʥʥʷ ʚ ʡʦʛʦ 

ʢʦʥʩʪʨʫʢʮʽʶ ʜʦʜʘʪʢʦʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ ʧʨʦʮʝʩ. 

ɿʘ ʜʘʥʠʤʠ ʛʦʩʧʦʜʘʨʩʪʚ ʂʽʨʦʚʦʛʨʘʜʱʠʥʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʝʨʽʡʥʫ ʢʦʥʩʪʨʫʢʮʽʶ ʯʠʟʝʣʴʥʦʛʦ 

ʧʣʫʛʘ ʇʏ-4,5, ʧʽʜ ʯʘʩ ʡʦʛʦ ʨʦʙʦʪʠ ʥʘ ʛʣʠʙʠʥʽ ʜʦ 45 ʩʤ, ʡʦʛʦ ʘʛʨʝʛʘʪʫʚʘʥʥʷ ʽʟ ʪʨʘʢʪʦʨʦʤ ʂ-701, ʜʣʷ 

ʷʢʦʛʦ ʮʝʡ ʧʣʫʛ ʽ ʨʦʟʨʦʙʣʝʥʦ, ʻ ʟʘ ʪʷʛʦʚʠʤ ʟʫʩʠʣʣʷʤ ʥʝʜʦʩʪʘʪʥʽʤ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʟʥʘʯʥʦʶ 

ʫʱʽʣʴʥʝʥʽʩʪʶ ʦʨʥʦʛʦ ʛʦʨʠʟʦʥʪʫ, ʥʘʷʚʥʦʩʪʽ ʧʦʪʫʞʥʦʾ ʧʽʜʦʨʥʦʾ ʧʽʜʦʰʚʠ ʟ ʛʣʠʙʠʥʦʶ ʟʘʣʷʛʘʥʥʷ 22é25 

ʩʤ. ɿ ʚʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʱʦ ʤʽʞʩʣʽʜʜʷ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʜʘʥʦʛʦ ʨʦʟʧʫʰʫʚʘʯʘ ʩʢʣʘʜʘʻ 50 ʩʤ, ʟʘ ʫʤʦʚʠ 

ʙʽʣʴʰ ʤʽʣʢʦʛʦ ʨʦʟʧʫʰʫʚʘʥʥʷ 30é35 ʩʤ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʚʠʢʦʥʘʥʥʷ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ ʜʣʷ ʪʘʢʠʭ 

ʤʘʰʠʥ, ʯʝʨʝʟ ʟʥʘʯʥʫ ʚʠʩʦʪʫ ʥʝʨʦʟʧʫʰʝʥʠʭ ʛʨʝʙʝʥʽʚ ʥʘ ʜʥʽ ʙʦʨʦʟʥʠ, ʘ ʽʥʦʜʽ ʽ ʧʦʚʥʦʾ ʚʽʜʩʫʪʥʦʩʪʽ 

ʩʫʮʽʣʴʥʦʛʦ ʨʦʟʧʫʰʝʥʥʷ. ʑʝ ʦʜʥʽʻʶ ʧʨʦʙʣʝʤʦʶ ʻ ʟʥʘʯʥʽ ʚʠʪʨʘʪʠ ʧʘʣʴʥʦʛʦ, ʟʦʢʨʝʤʘ ʧʨʠ 

ˇʨʫʥʪʦʧʦʛʣʠʙʣʝʥʥʽ ʚʦʥʠ ʜʦʭʦʜʷʪʴ ʜʦ 30 ʢʛ/ʛʘ. 

ʆʪʞʝ, ʟ ʤʝʪʦʶ ʫʩʫʥʝʥʥʷ ʚʢʘʟʘʥʠʭ ʥʝʜʦʣʽʢʽʚ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʥʦʚʽ ʯʠ ʚʜʦʩʢʦʥʘʣʠʪʠ 

ʽʩʥʫʶʯʽ ʨʦʙʦʯʽ ʦʨʛʘʥʠ ʛʣʠʙʦʢʦʨʦʟʧʫʰʫʚʘʯʽʚ, ʯʠʟʝʣʴʥʠʭ ʧʣʫʛʽʚ, ʷʢʽ ʙ ʙʫʣʠ ʟʨʫʯʥʽ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ, 

ʤʘʣʠ ʙ ʧʨʦʩʪʫ ʢʦʥʩʪʨʫʢʮʽʶ ʪʘ ʚʽʜʧʦʚʽʜʘʣʠ ʫʤʦʚʘʤ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪʝʥʝʨʛʽʾ. 

ʆʩʥʦʚʥʠʤʠ ʥʝʜʦʣʽʢʘʤʠ ʛʣʠʙʦʢʦʨʦʟʧʫʰʫʚʘʯʘ ʇʏ-4,5, ʷʢʽ ʚʠʷʚʣʝʥʽ ʧʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʴ, ʻ 

ʚʠʩʦʢʠʡ ʪʷʛʦʚʠʡ ʦʧʽʨ, ʥʝʜʦʩʪʘʪʥʷ ʷʢʽʩʪʴ ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ, ʟʦʢʨʝʤʘ ʥʘ ʜʥʽ ʙʦʨʦʟʥʠ ʪʘ ʟʘ ʧʦʪʨʝʙʠ 

ʧʨʦʚʦʜʠʪʠ ʦʙʨʦʙʽʪʦʢ ʥʘ ʤʝʥʰʫ ʛʣʠʙʠʥʫ ʥʽʞ 45 ʩʤ. ɿ ʤʝʪʦʶ ʫʩʫʥʝʥʥʷ ʮʠʭ ʥʝʜʦʣʽʢʽʚ ʥʘʤʠ 

ʚʠʢʦʨʠʩʪʘʥʦ ʨʦʙʦʯʠʡ ʦʨʛʘʥ ʥʦʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ (ʨʠʩ. 1). ʋ ʜʦʣʦʪʽ ʟʘʤʽʩʪʴ ʧʣʦʩʢʦʾ ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ 

ʚʠʢʦʨʠʩʪʘʥʦ ʢʨʠʚʦʣʽʥʽʡʥʫ. ɺʦʥʘ ʤʘʻ ʫʚʽʛʥʫʪʠʡ ʧʝʨʝʨʽʟ ʚ ʧʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ, ʷʢʠʡ ʧʣʘʚʥʦ ʧʝʨʝʭʦʜʠʪʴ 

ʜʦ ʚʠʧʫʢʣʦʛʦ ʧʝʨʝʨʽʟʫ ʚ ʟʘʜʥʽʡ ʯʘʩʪʠʥʽ. ɸʥʘʣʦʛʽʯʥʦ ʟʤʽʥʶʻʪʴʩʷ ʢʨʠʚʠʟʥʘ ʧʦʚʝʨʭʥʽ ʜʦʣʦʪʘ ʫ 

ʧʦʟʜʦʚʞʥʽʡ ʧʣʦʱʠʥʽ. ʊʘʢʘ ʬʦʨʤʘ ʧʦʚʝʨʭʥʽ ʜʦʣʦʪʘ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʠʪʠ ʧʝʨʝʭʽʜ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʩʪʠʩʢʘʶʯʠʭ ʥʘʧʨʫʞʝʥʴ ʙʽʣʷ ʣʝʟʘ ʜʦʣʦʪʘ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʨʦʟʪʷʛʫʶʯʠʭ ʩʢʣʘʜʦʚʠʭ ʥʘʧʨʫʞʝʥʴ, ʱʦ ʜʽʶʪʴ 

ʥʘ ˇʨʫʥʪ ʫ ʟʘʜʥʽʡ ʯʘʩʪʠʥʽ ʽ ʨʦʟʢʦʣʶʶʪʴ ʡʦʛʦ ʥʘ ʛʨʫʜʢʠ [2]. ʂʨʽʤ ʪʦʛʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ 

ʥʘ ʩʪʦʷʢʫ ʢʨʠʣʘ ʥʝ ʟʚʠʯʘʡʥʦʾ ʧʣʦʩʢʦʾ ʬʦʨʤʠ, ʘ ʦʙʪʽʢʘʻʤʦʾ ʬʦʨʤʠ ʪʠʧʫ ʜʝʣʴʬʽʥʷʯʠʡ ʭʚʽʩʪ, ʱʦ ʪʝʞ 

ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʯʘʪʢʦʚʝ ʚʠʨʽʚʥʶʚʘʥʥʷ ʜʥʘ ʙʦʨʦʟʥʠ ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʥʘʧʨʫʞʝʥʴ [4]. 

ʏʠʟʝʣʴʥʠʡ ʛʣʠʙʦʢʨʦʟʧʫʰʫʚʘʯ ʇʏ-4,5 ʽʟ ʚʜʦʩʢʦʥʘʣʝʥʠʤʠ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʜʦʟʚʦʣʷʻ 

ʧʨʦʚʦʜʠʪʠ ʛʣʠʙʦʢʝ ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ ʥʘ ʛʣʠʙʠʥʫ ʜʦ 45-50 ʩʤ ʧʨʠ ʨʦʙʦʯʽʡ ʰʚʠʜʢʦʩʪʽ 

10é12 ʢʤ/ʛʦʜ ʚ ʫʤʦʚʘʭ ʚʘʞʢʠʭ ʽ ʩʝʨʝʜʥʽʭ ʩʫʛʣʠʥʢʽʚ, ʛʣʠʥʠʩʪʠʭ ˇʨʫʥʪʘʭ, ʥʘ ˇʨʫʥʪʘʭ ʽʟ ʥʘʜʣʠʰʢʦʤ ʯʠ 

ʥʝʜʦʩʪʘʯʝʶ ʚʦʣʦʛʠ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ ʤʘʰʠʥ ʜʣʷ ʧʦʜʽʙʥʠʭ ʦʧʝʨʘʮʽʡ, ʥʘ ʩʪʦʷʢʫ ʣʘʧʠ 

ʚʩʪʘʥʦʚʣʝʥʦ ʥʝ ʪʽʣʴʢʠ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʜʝʬʦʨʤʘʪʦʨʠ (ʢʨʠʣʘ) ʜʣʷ ʧʽʜʨʽʟʘʥʥʷ ʙʫʨôʷʥʽʚ, ʘ ʡ ʬʨʦʥʪʘʣʴʥʠʡ 

ʟʫʙ ï ʜʣʷ ʜʦʜʘʪʢʦʚʦʛʦ ʧʦʜʨʽʙʥʝʥʥʷ ˇʨʫʥʪʫ ʽ ʨʦʟʙʠʚʘʥʥʷ ʙʨʠʣ. ʅʘ V-ʧʦʜʽʙʥʽʡ ʨʘʤʽ ʣʘʧʠ ʨʦʟʤʽʱʫʶʪʴʩʷ 

ʚ ʜʚʘ ʨʷʜʠ, ʚ ʪʨʝʪʴʦʤʫ ʞ ʨʷʜʽ ï ʨʦʟʤʽʱʫʻʪʴʩʷ ʧʦ ʦʜʥʽʡ ʣʘʧʽ ʟ ʢʦʞʥʦʾ ʩʪʦʨʦʥʠ, ʜʣʷ ʦʙʨʦʙʽʪʢʫ ʩʣʽʜʘ 

ʢʦʣʽʩ, ʘ ʢʨʠʣʘ ʦʙʪʽʢʘʻʤʦʾ ʬʦʨʤʠ ʤʦʞʫʪʴ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʩʪʦʷʢʘʭ ʽʟ ʨʝʛʫʣʶʚʘʥʥʷʤ ʚʠʩʦʪʠ 

ʨʦʟʤʽʱʝʥʥʷ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʛʨʝʙʝʥʷ ʥʘ ʜʥʽ ʙʦʨʦʟʥʠ. 
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1 ï ʨʘʤʘ; 2 ï ʯʠʟʝʣʴʥʘ ʣʘʧʘ ʚ ʟʙʦʨʽ; 3 ï ʤʝʭʘʥʽʟʤ ʥʘʚʽʩʢʠ; 4 ï ʢʦʣʝʩʦ ʟ ʤʝʭʘʥʽʟʤʦʤ ʨʝʛʫʣʶʚʘʥʥʷ ʛʣʠʙʠʥʠ; 5 ï 

ʟʘʜʥʽʡ ʥʘʚʽʩ ʜʣʷ ʜʦʜʘʪʢʦʚʠʭ ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ; 6 ï ʢʨʦʥʰʪʝʡʥ ʢʨʽʧʣʝʥʥʷ ʣʘʧʠ ʧʨʷʤʠʡ; 7 ï ʢʨʦʥʰʪʝʡʥ ʢʨʽʧʣʝʥʥʷ ʣʘʧʠ 

ʢʦʩʠʡ; 8 ï ʢʨʦʥʰʪʝʡʥ ʢʨʽʧʣʝʥʥʷ ʣʘʧʠ ʢʽʥʮʝʚʠʡ 

ʈʠʩʫʥʦʢ 1 ï ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʯʠʟʝʣʴʥʦʛʦ ʧʣʫʛʘ-ʛʣʠʙʦʢʦʨʦʟʧʫʰʫʚʘʯʘ ʇʏ-4,5 ʟ ʚʜʦʩʢʦʥʘʣʝʥʠʤʠ ʨʦʙʦʯʠʤʠ 

ʦʨʛʘʥʘʤʠ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʨʦʙʽʪ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʝʨʽʡʥʦʤʫ 

ʛʣʠʙʦʢʦʨʦʟʧʫʰʫʚʘʯʽ ʇʏ-4,5 ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʯʠʟʝʣʴʥʦʾ ʣʘʧʠ ʽʟ ʧʨʷʤʠʤ ʩʪʦʷʢʦʤ, ʟ ʜʦʣʦʪʦʤ ʚʽʛʥʫʪʦ-

ʦʧʫʢʣʦʾ ʬʦʨʤʠ, ʦʙʪʽʢʘʻʤʠʭ ʢʨʠʣ ʪʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʟʫʙʘ. ʇʦʧʝʨʝʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ 

ʨʦʙʦʯʠʭ ʦʨʛʘʥʽʚ ʜʦʟʚʦʣʷʶʪʴ ʚʽʜʤʽʪʠʪʠ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ ʜʦ 20% ʟʘ ʫʤʦʚ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ 

ʦʙʨʦʙʢʠ. 
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ʋɼʂ 665.1.09; 631.362 

ɺɼʆʉʂʆʅɸʃɽʅʅʗ ʊɽʍʅʆʃʆɻɯɰ ɺʀʈʆɹʅʀʎʊɺɸ ʉʆʅʗʐʅʀʂʆɺʆɰ ʆʃɯɰ 

ɯ. ʇʰʝʥʠʮʴʢʠʡ, ʩʪ. ʛʨ. ɸɯ-19ʄ(1,4), 

ʉ. ʃʝʱʝʥʢʦ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʋʢʨʘʾʥʘ ʧʦʟʠʮʽʦʥʫʻ ʩʝʙʝ ʚ ʩʚʽʪʽ ʥʘ ʤʽʞʥʘʨʦʜʥʽʡ ʘʨʝʥʽ ʷʢ ʘʛʨʘʨʥʘ ʜʝʨʞʘʚʘ ʽʟ ʟʥʘʯʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʥʘʨʦʱʫʚʘʥʥʷ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ 

ʪʦʡ ʬʘʢʪ, ʱʦ ʟʥʘʯʥʠʡ ʦʙôʻʤ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ, ʷʢ ʨʦʩʣʠʥʥʠʮʪʚʘ ʪʘʢ ʽ ʪʚʘʨʠʥʥʠʮʪʚʘ, ʜʦ ʮʠʭ ʧʽʨ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʢʦʨʜʦʥ ʫ ʚʠʛʣʷʜʽ ʩʠʨʦʚʠʥʠ, ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʛʦ ʜʝʩʷʪʠʣʽʪʪʷ ʩʫʪʪʻʚʦ ʟʨʦʩʣʘ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʪʘ ʥʘʨʦʱʫʚʘʥʥʷ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʧʽʜʧʨʠʻʤʩʪʚ ʟ ʧʝʨʝʨʦʙʢʠ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ. ʆʩʪʘʥʥʷ ʪʝʥʜʝʥʮʽʷ ʜʦʟʚʦʣʠʣʘ ʩʴʦʛʦʜʥʽ ʚʠʚʝʩʪʠ ʥʘʰʫ ʜʝʨʞʘʚʫ ʚ 

ʩʚʽʪʦʚʽ ʣʽʜʝʨʠ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʟʙʫʪʫ ʨʦʩʣʠʥʥʦʾ ʦʣʽʾ, ʧʨʦʜʫʢʮʽʾ ʙʦʨʦʰʥʦʤʝʣʴʥʦʾ ʪʘ ʢʨʫʧʦʚʠʨʦʙʣʷʶʯʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʤôʷʩʦʧʝʨʝʨʦʙʢʠ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ ʩʠʨʦʚʘʨʽʥʥʷ ʪʦʱʦ. ʊʘʢʽ ʧʝʨʝʨʦʙʥʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʦʩʪʫʧʦʚʦ ʟʘʚʦʡʦʚʫʶʪʴ ʥʦʚʽ ʨʠʥʢʠ ʟʙʫʪʫ, ʧʽʜʚʠʱʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʩʧʨʠʷʶʪʴ ʟʨʦʩʪʘʥʥʶ ʬʽʥʘʥʩʦʚʦʛʦ ʜʦʙʨʦʙʫʪʫ ʋʢʨʘʾʥʠ 

ʚʮʽʣʦʤʫ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʩʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʧʽʜʧʨʠʻʤʩʪʚ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʨʦʩʣʠʥʥʦʾ ʦʣʽʾ ʜʝʷʢʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʪʘ ʦʢʨʝʤʽ ʝʪʘʧʠ ʦʧʝʨʘʮʽʡ ʧʦ ʦʪʨʠʤʘʥʥʶ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʥʝ ʚ ʧʦʚʥʽʡ ʤʽʨʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ. ʊʘʢ, ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ ʽʟ ʚʠʨʦʙʥʠʮʪʚʘ ʩʦʥʷʰʥʠʢʦʚʦʾ 

ʦʣʽʾ, ʥʘʤʘʛʘʶʯʠʩʴ ʟʙʽʣʴʰʠʪʠ ʟʘʛʘʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʤʘʣʦ ʫʚʘʛʠ ʧʨʠʜʽʣʷʶʪʴ ʝʪʘʧʫ ʦʯʠʱʝʥʥʷ 

ʥʘʩʽʥʥʷ ʚʽʜ ʩʪʦʨʦʥʥʽʭ ʜʦʤʽʰʦʢ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʥʝ ʣʠʰʝ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʷʢʦʩʪʽ ʛʦʪʦʚʦʛʦ 

ʧʨʦʜʫʢʪʫ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʫʻ ʚʠʭʽʜ ʽʟ ʣʘʜʫ ʦʢʨʝʤʠʭ ʤʘʰʠʥ ʪʘ ʘʛʨʝʛʘʪʽʚ. ʑʝ ʦʜʥʽʻʶ ʧʨʦʙʣʝʤʥʦʶ 

ʣʘʥʢʦʶ ʚʠʨʦʙʥʠʮʪʚʘ ʨʦʩʣʠʥʥʦʾ ʦʣʽʾ ʻ ʾʾ ʝʢʩʪʨʘʢʮʽʷ, ʦʩʢʽʣʴʢʠ ʟʥʦʚʫ ʞ, ʥʘʤʘʛʘʥʥʷ ʟʙʽʣʴʰʠʪʠ 

ʚʠʨʦʙʥʠʢʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʮʴʦʛʦ ʝʪʘʧʫ ʧʨʠʟʚʝʣʦ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʩʪʨʘʢʪʦʨʽʚ ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ, 

ʨʦʙʦʪʘ ʷʢʠʭ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʝʨʝʚʠʪʨʘʪʘʤʠ ʨʦʟʯʠʥʥʠʢʘ ʪʘ ʟʥʘʯʥʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ ʛʦʪʦʚʦʾ ʦʣʽʾ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʨʦʟʯʠʥʥʠʢʘ, ʱʦ ʚʠʤʘʛʘʻ ʜʦʜʘʪʢʦʚʠʭ ʽ ʜʦʨʦʛʠʭ ʦʧʝʨʘʮʽʡ ʧʦ ʦʯʠʱʝʥʥʶ ʛʦʪʦʚʦʛʦ 

ʧʨʦʜʫʢʪʫ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʜʦʩʠʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʚʠʨʦʙʥʠʮʪʚʘ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʽʡʥʝ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʝ ʣʠʰʝ ʦʙʣʘʜʥʘʥʥʷ ʘ ʡ ʨʝʮʝʧʪʫʨ ʪʘ ʦʢʨʝʤʠʭ ʣʘʥʦʢ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʛʦʪʦʚʦʾ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʾʾ ʝʢʦʣʦʛʽʯʥʦʾ ʯʠʩʪʦʪʠ, 

ʧʨʦʭʦʜʞʝʥʥʷ ʥʝʶ ʩʝʨʪʠʬʽʢʘʮʽʾ ʪʘ ʟʘʚʦʶʚʘʥʥʷ ʥʦʚʠʭ ʨʠʥʢʽʚ ʟʙʫʪʫ, ʨʽʚʝʥʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ 

ʨʝʮʝʧʪʫʨ ʻ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ, ʷʢʝ ʧʦʪʨʝʙʫʻ ʨʝʪʝʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʪʘ ʧʦʩʪʽʡʥʦʛʦ ʧʦʣʽʧʰʝʥʥʷ. ʊʦʤʫ 

ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ ʚ ʥʘʧʨʷʤʢʫ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʩʦʥʷʰʥʠʢʦʚʦʾ ʦʣʽʾ ʻ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʝʪʘʧʫ ʝʢʩʪʨʘʢʮʽʾ ʨʦʩʣʠʥʥʦʾ ʦʣʽʾ. 

ʇʝʨʝʨʦʙʢʘ ʥʘʩʽʥʥʷ ʩʦʥʷʰʥʠʢʫ ʚ ʨʦʩʣʠʥʥʫ ʦʣʽʶ ʧʝʨʝʜʙʘʯʘʻ ʨʝʘʣʽʟʘʮʽʶ ʧʨʦʮʝʩʽʚ ʦʙʨʫʰʝʥʥʷ ʽ 

ʧʦʜʨʽʙʥʝʥʥʷ ʥʘʩʽʥʥʷ, ʛʽʜʨʦʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʤʷʪʢʠ, ʚʽʜʞʠʤʘʥʥʷ ʪʘ ʨʘʬʽʥʘʮʽʾ ʦʣʽʾ. 

ʅʘ ʧʨʘʢʪʠʮʽ ʚʠʨʦʙʥʠʮʪʚʘ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ ʽʩʥʫʶʪʴ ʜʚʘ ʧʨʠʥʮʠʧʦʚʦ ʨʽʟʥʠʭ ʩʧʦʩʦʙʠ ʦʪʨʠʤʘʥʥʷ 

ʦʣʽʾ ʟ ʨʦʩʣʠʥʥʦʾ ʦʣʽʻʚʤʽʩʥʦʾ ʩʠʨʦʚʠʥʠ: ʤʝʭʘʥʽʯʥʝ ʚʽʜʞʠʤʘʥʥʷ ʦʣʽʾ ʪʘ ʧʨʝʩʫʚʘʥʥʷ ʽ ʨʦʟʯʠʥʝʥʥʷ ʦʣʽʾ ʚ 

ʣʝʛʢʦʣʝʪʫʯʠʭ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʘʭ ï ʝʢʩʪʨʘʢʮʽʷ. ʎʽ ʜʚʘ ʩʧʦʩʦʙʠ ʚʠʨʦʙʥʠʮʪʚʘ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ, ʘʙʦ ʚ ʧʦʻʜʥʘʥʥʽ ʦʜʥʦʛʦ ʟ ʽʥʰʠʤ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʦʣʽʾ ʩʧʦʯʘʪʢʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʝʪʦʜ ʧʨʝʩʫʚʘʥʥʷ, ʧʨʠ ʷʢʦʤʫ 

ʦʪʨʠʤʫʶʪʴ 3/4 ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ, ʘ ʧʦʪʽʤ ï ʝʢʩʪʨʘʢʮʽʡʥʠʡ ʩʧʦʩʽʙ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʚʠʪʷʛʫʶʪʴ 

ʨʝʰʪʫ ʦʣʽʾ. 

ʈʦʩʣʠʥʥʘ ʦʣʽʷ ʚʽʜʞʠʤʘʻʪʴʩʷ ʚ ʰʥʝʢʦʚʠʭ ʧʨʝʩʘʭ ʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʊʠʩʢ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʰʥʝʢʦʚʠʤ ʧʨʝʩʦʤ, ʜʦʩʷʛʘʻ 30 ʄʇʘ, ʩʪʫʧʽʥʴ ʫʱʽʣʴʥʝʥʥʷ (ʩʪʠʩʥʝʥʥʷ) ʤʝʟʛʠ 2,8...4,4 ʨʘʟʠ. ʇʨʠ ʮʴʦʤʫ 

ʯʘʩʪʠʥʢʠ ʤʝʟʛʠ ʟʙʣʠʞʫʶʪʴʩʷ, ʦʣʽʷ ʚʽʜʞʠʤʘʻʪʴʩʷ, ʘ ʩʧʨʝʩʦʚʘʥʠʡ ʤʘʪʝʨʽʘʣ ʫʱʽʣʴʥʶʻʪʴʩʷ ʚ ʤʦʥʦʣʽʪʥʫ 

ʤʘʩʫ ï ʤʘʢʫʭʫ. 

ʇʨʝʩʦʚʠʤ ʩʧʦʩʦʙʦʤ ʥʝʤʦʞʣʠʚʦ ʜʦʤʦʛʪʠʩʷ ʧʦʚʥʦʛʦ ʟʥʝʞʠʨʝʥʥʷ ʤʝʟʛʠ, ʪʘʢ ʷʢ ʥʘ ʧʦʚʝʨʭʥʽ 



ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 14 

 

 

ʯʘʩʪʠʥʦʢ ʤʘʢʫʭʠ, ʱʦ ʚʠʭʦʜʠʪʴ ʟ ʧʨʝʩʘ, ʟʘʚʞʜʠ ʟʘʣʠʰʘʶʪʴʩʷ ʪʦʥʢʽ ʰʘʨʠ ʦʣʽʾ, ʷʢʽ ʫʪʨʠʤʫʶʪʴʩʷ 

ʧʦʚʝʨʭʥʝʚʠʤʠ ʰʘʨʘʤʠ, ʩʠʣʘ ʫʪʨʠʤʘʥʥʷ ʷʢʠʭ ʫ ʢʽʣʴʢʘ ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʶʪʴ ʪʠʩʢ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʩʫʯʘʩʥʠʤʠ ʧʨʝʩʘʤʠ. ʅʘʚʽʪʴ ʥʘ ʧʨʝʩʘʭ, ʱʦ ʧʨʘʮʶʶʪʴ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʚʠʜʘʚʣʶʚʘʥʥʷʤ ʦʣʽʾ ʽ 

ʨʦʟʚʠʚʘʶʯʠʭ ʥʘʡʚʠʱʠʡ ʪʠʩʢ, ʦʪʨʠʤʫʶʪʴ ʤʘʢʫʭʫ ʦʣʽʡʥʽʩʪʶ 4...7%. 

ɽʢʩʪʨʘʢʮʽʷ ï ʦʪʨʠʤʘʥʥʷ ʦʣʽʾ ʟ ʤʘʢʫʭʠ, ʨʝʘʣʽʟʦʚʘʥʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʯʠʥʥʠʢʽʚ. ʗʢ ʨʦʟʯʠʥʥʠʢʠ 

ʜʣʷ ʝʢʩʪʨʘʢʮʽʾ ʨʦʩʣʠʥʥʠʭ ʦʣʽʡ ʟʘʩʪʦʩʦʚʫʶʪʴ ʝʢʩʪʨʘʢʮʽʡʥʠʡ ʙʝʥʟʠʥ ʽ ʥʝʬʨʘʩ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʢʠʧʽʥʥʷ 

ʚ ʤʝʞʘʭ 63...75Áʉ. ʆʣʽʷ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʨʦʟʢʨʠʪʠʭ ʢʣʽʪʠʥ, ʧʨʠ ʦʤʠʚʘʥʥʽ ʙʝʥʟʠʥʦʤ ʣʝʛʢʦ 

ʨʦʟʯʠʥʷʻʪʴʩʷ ʚ ʥʴʦʤʫ. ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʣʽʾ ʟʥʘʭʦʜʠʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʥʝʨʦʟʽʪʥʫʪʠʭ ʢʣʽʪʠʥ ʘʙʦ ʚʩʝʨʝʜʠʥʽ 

ʟʘʤʢʥʫʪʠʭ ʧʦʨʦʞʥʠʥ (ʢʘʧʩʫʣʴ). ɺʽʜʜʽʣʝʥʥʷ ʮʽʻʾ ʦʣʽʾ ʚʠʤʘʛʘʻ ʧʨʦʥʠʢʥʝʥʥʷ ʨʦʟʯʠʥʥʠʢʘ ʚʩʝʨʝʜʠʥʫ 

ʢʣʽʪʠʥʠ ʽ ʢʘʧʩʫʣʴ ʽ ʚʠʭʦʜʫ ʨʦʟʯʠʥʥʠʢʘ ʚ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʇʨʦʮʝʩ ʮʝʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʤʦʣʝʢʫʣʷʨʥʦʾ ʽ ʢʦʥʚʝʢʪʠʚʥʦʾ ʜʠʬʫʟʽʾ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʪʨʘʢʮʽʾ ʦʪʨʠʤʫʶʪʴ ʨʦʟʯʠʥ ʦʣʽʾ ʚ ʨʦʟʯʠʥʥʠʢʫ, ʱʦ ʥʘʟʠʚʘʻʪʴʩʷ ʤʽʩʮʝʣʣʦʶ, ʽ 

ʟʥʝʞʠʨʝʥʠʡ ʤʘʪʝʨʽʘʣ ï ʰʨʦʪ. 

ɼʣʷ ʚʠʜʘʣʝʥʥʷ ʟ ʤʽʩʮʝʣʣʠ ʤʝʭʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ʾʾ ʬʽʣʴʪʨʫʶʪʴ. ʇʽʩʣʷ ʮʴʦʛʦ ʚʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʣʝʛʢʦʟʘʢʠʧʘʶʯʦʛʦ ʨʦʟʯʠʥʥʠʢʘ ʽ ʧʨʘʢʪʠʯʥʦ ʥʝʣʝʪʫʯʦʾ ʦʣʽʾ. ʋ ʦʣʽʻʞʠʨʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʦʧʝʨʘʮʽʶ 

ʚʠʜʽʣʝʥʥʷ ʨʦʟʯʠʥʥʠʢʘ ʥʘʟʠʚʘʶʪʴ ʜʠʩʪʠʣʷʮʽʻʶ. ʇʨʠ ʚʽʜʥʦʩʥʦ ʥʝʚʠʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʦʣʽʾ ʚ ʤʽʩʮʝʣʣʽ 

ʧʨʦʮʝʩ ʚʠʜʘʣʝʥʥʷ ʨʦʟʯʠʥʥʠʢʘ ʩʧʦʯʘʪʢʫ ʟʚʦʜʠʪʴʩʷ ʜʦ ʧʨʦʩʪʦʛʦ ʧʨʦʮʝʩʫ ʚʠʧʘʨʶʚʘʥʥʷ. ʇʦ ʤʽʨʽ 

ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʣʽʾ ʪʝʤʧʝʨʘʪʫʨʘ ʢʠʧʽʥʥʷ ʤʽʩʮʝʣʣʠ ʜʫʞʝ ʰʚʠʜʢʦ ʟʨʦʩʪʘʻ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ 

ʜʣʷ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʛʦʥʫ ʽ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʽʜʛʽʥ ʨʦʟʯʠʥʥʠʢʘ ʧʽʜ 

ʚʘʢʫʫʤʦʤ, ʘ ʪʘʢʦʞ ʟ ʚʦʜʷʥʦʶ ʧʘʨʦʶ. 

ʇʨʦʮʝʩ ʚʠʣʫʯʝʥʥʷ ʨʝʯʦʚʠʥ ʟ ʪʚʝʨʜʠʭ ʪʽʣ ʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʤ. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʢʦʨʠʩʥʽ 

ʨʝʯʦʚʠʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʥʝ ʚ ʨʦʟʯʠʥʝʥʦʤʫ ʩʪʘʥʽ, ʽ ʨʦʟʯʠʥʥʠʢ ʧʨʦʥʠʢʘʶʯʠ ʚ ʧʦʨʠ ʪʚʝʨʜʠʭ ʪʽʣ, ʨʦʟʯʠʥʷʻ 

ʚʠʜʦʙʫʚʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʱʦ ʧʝʨʝʭʦʜʷʪʴ ʧʦʪʽʤ ʚ ʦʩʥʦʚʥʫ ʤʘʩʫ ʝʢʩʪʨʘʛʫʶʯʦʾ ʨʽʜʠʥʠ. 

ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʩʪʘʥʫ ʚʠʜʦʙʫʪʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚ ʪʢʘʥʠʥʠ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʧʨʦʮʝʩ ʝʢʩʪʨʘʢʮʽʾ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʤʦʣʝʢʫʣʷʨʥʦʶ ʜʠʬʫʟʽʻʶ ʚʩʝʨʝʜʠʥʽ ʪʚʝʨʜʦʾ ʯʘʩʪʠʥʢʠ ʽ 

ʤʘʩʦʦʙʤʽʥʦʤ ʥʘ ʾʾ ʧʦʚʝʨʭʥʽ, ʢʦʞʥʫ ʟʽ ʩʢʣʘʜʦʚʠʭ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʢʽʣʴʢʽʩʥʦ. 

ʅʘ ʢʦʝʬʽʮʽʻʥʪ ʤʘʩʦʦʙʤʽʥʫ ʚ ʝʢʩʪʨʘʢʮʽʡʥʠʭ ʘʧʘʨʘʪʘʭ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʤʘʶʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʮʠʭ ʘʧʘʨʘʪʽʚ ʧʨʠ ʧʝʚʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʩʫ. 

ʋ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʣʷ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟ ʪʚʝʨʜʠʭ ʪʽʣ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʝʢʩʪʨʘʢʪʦʨʠ ʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʽ ʧʝʨʽʦʜʠʯʥʦʾ ʜʽʾ. ʗʚʥʦʶ ʧʝʨʝʚʘʛʦʶ 

ʝʢʩʪʨʘʢʪʦʨʽʚ ʧʝʨʽʦʜʠʯʥʦʾ ʜʽʾ ʻ ʩʫʪʪʻʚʘ ʝʢʦʥʦʤʽʷ ʪʘ ʙʘʛʘʪʦʨʘʟʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʯʠʥʥʠʢʘ. ʊʦʤʫ 

ʟʘʤʽʥʘ ʝʢʩʪʨʘʢʪʦʨʘ ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ ʥʘ ʝʢʩʪʨʘʢʪʦʨ ʧʝʨʽʦʜʠʯʥʦʾ ʟ ʦʙˇʨʫʥʪʫʚʘʥʥʷʤʠ ʡʦʛʦ ʦʩʥʦʚʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʻ ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ. 

ɿʘʚʘʥʪʘʞʝʥʥʷ ʝʢʩʪʨʘʢʪʦʨʘ ʧʝʨʽʦʜʠʯʥʦʾ ʜʽʾ ʚʽʜʚʘʨʦʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʚʝʨʭʥʶ ʢʨʠʰʢʫ, ʚʽʜʙʽʨ 

ʧʨʦʜʫʢʪʫ ï ʯʝʨʝʟ ʥʠʞʥʽʡ ʰʪʫʮʝʨ. ʋ ʧʘʨʦʚʫ ʩʦʨʦʯʢʫ ʧʦʜʘʶʪʴ ʛʘʨʷʯʫ ʚʦʜʫ, ʱʦʙ ʪʝʤʧʝʨʘʪʫʨʫ ʚʽʜʚʘʨʫ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʥʘ ʨʽʚʥʽ 90é95Áʉ. ʂʦʥʪʨʦʣʴ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʠʩʪʘʥʮʽʡʥʠʤ 

ʪʝʨʤʦʤʝʪʨʦʤ, ʚʤʦʥʪʦʚʘʥʠʤ ʚ ʧʨʦʜʫʢʪʦʧʨʦʚʽʜ, ʱʦ ʧʦʜʘʻ ʚʽʜʚʘʨ ʥʘ ʩʫʰʢʫ. 

ʇʨʦʮʝʩ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʝʢʩʪʨʘʢʮʽʡʥʽʡ ʢʘʤʝʨʽ ʘʧʘʨʘʪʫ, ʢʫʜʠ ʟʘʚʘʥʪʘʞʫʻʪʴʩʷ 

ʩʠʨʦʚʠʥʘ. ʇʘʨʠ ʝʢʩʪʨʘʛʝʥʪʘ ʟ ʚʠʧʘʨʥʦʾ ʢʘʤʝʨʠ, ʱʦ ʦʙʽʛʨʽʚʘʻʪʴʩʷ ʧʘʨʦʚʦʶ ʨʫʙʘʰʢʦʶ, ʥʘʜʭʦʜʷʪʴ ʚ 

ʢʦʣʦʥʫ ʨʝʢʪʠʬʽʢʘʮʽʾ, ʟʚʽʜʢʠ ʣʝʪʶʯʽ ʬʨʘʢʮʽʾ ʥʘʜʭʦʜʷʪʴ ʚ ʜʝʬʣʝʛʤʘʪʦʨ ʽ ʢʦʥʜʝʥʩʫʶʪʴʩʷ. 

ʊʘʢʠʡ ʝʢʩʪʨʘʢʪʦʨ ʟ ʨʝʢʪʠʬʽʢʘʮʽʡʥʦʶ ʢʦʣʦʥʦʶ ʪʘ ʜʝʬʣʝʛʤʘʪʦʨʦʤ ʻ ʥʘʡʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʤ ʽ 

ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʧʦʪʦʢʦʚʠʭ ʣʽʥʽʡ ʧʦ ʚʠʨʦʙʥʠʮʪʚʫ ʩʦʥʷʰʥʠʢʦʚʦʾ ʦʣʽʾ. 

ɼʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʜʘʥʦʛʦ ʝʢʩʪʨʘʢʪʦʨʘ ʽ ʡʦʛʦ ʚʫʟʣʽʚ ʜʦʮʽʣʴʥʦ ʚʠʙʠʨʘʪʠ ʞʘʨʦʤʽʮʥʫ, ʞʘʨʦʩʪʽʡʢʫ 

ʽ ʢʦʨʦʟʽʡʥʦʩʪʽʡʢʫ ʉʪʘʣʴ 08ʍ18ʅ10ʊ. ɺʫʟʣʠ ʢʦʥʩʪʨʫʢʮʽʾ ʟ ʪʘʢʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʜʘʪʥʽ ʚʠʪʨʠʤʘʪʠ ʚʝʣʠʢʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʥʘʜʽʡʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʘʛʨʝʩʠʚʥʠʭ ʭʽʤʽʯʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. 

ʆʪʞʝ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʩʦʥʷʰʥʠʢʦʚʦʾ ʦʣʽʾ ʚ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʝʪʘʧ ʝʢʩʪʨʘʢʮʽʾ ʧʨʦʜʫʢʪʫ ʧʦʪʨʝʙʫʻ ʨʝʪʝʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʽ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ. ɼʦʚʝʜʝʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʩʪʨʘʢʪʦʨʽʚ ʧʝʨʽʦʜʠʯʥʦʾ ʜʽʾ ʟ ʨʝʢʪʠʬʽʢʘʮʽʡʥʦʶ 

ʢʦʣʦʥʦʶ ʪʘ ʜʝʬʣʝʛʤʘʪʦʨʦʤ. ʊʘʢ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʝʢʩʪʨʘʢʪʦʨʘ ʚʠʨʦʙʥʠʮʪʚʘ 

ɸʛʨʦʛʽʜʨʦʤʘʰ ʚ ʧʦʪʦʢʦʚʽʡ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʣʽʥʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʨʦʩʣʠʥʥʦʾ ʦʣʽʾ ʫ ʢʽʣʴʢʦʩʪʽ 3-ʭ ʰʪʫʢ ʧʨʠ 

ʟʘʛʘʣʴʥʽʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʣʽʥʽʾ 100 ʪ/ʜʦʙʫ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʨʦʟʯʠʥʥʠʢʘ ʥʘ ʧʨʦʮʝʩ ʝʢʩʪʨʘʢʮʽʾ 

ʫ 2 ʨʘʟʠ. 
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7. ʈʦʩʪʦʚʩʴʢʠʡ ɺ.ʉ. ʉʠʩʪʝʤʠ ʪʝʭʥʦʣʦʛʽʡ ʭʘʨʯʦʚʠʭ ʚʠʨʦʙʥʠʮʪʚ: ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ / ʈʦʩʪʦʚʩʴʢʠʡ ɺ.ʉ., 
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ɺʀɿʅɸʏɽʅʅʗ ʈɸʎɯʆʅɸʃʔʅʀʍ ʇɸʈɸʄɽʊʈɯɺ ʇʆɺɯʊʈʗʅʆɻʆ ʂɸʅɸʃʋ ɿ 

ʇʆʍʀʃʀʄ ʇʆʊʆʂʆʄ 

ɼ. ʉʤʽʷʥ, ʩʪ. ʛʨ. ʍʇ-18ʄ-1,9 

ʉ. ʃʝʱʝʥʢʦ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ɼ. ʇʝʪʨʝʥʢʦ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʆʩʥʦʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʥʝʚʤʦʢʘʥʘʣʫ (ʇʉʂ) ʟ ʧʦʭʠʣʠʤ ʧʦʪʦʢʦʤ ʧʦʚʽʪʨʷ ʻ ʢʫʪ ʪʘ ʰʚʠʜʢʽʩʪʴ 

ʚʚʝʜʝʥʥʷ ʟʝʨʥʦʩʫʤʽʰʽ ʚ ʇʉʂ, ʥʘʧʨʷʤ ʪʘ ʰʚʠʜʢʽʩʪʴ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ, ʛʣʠʙʠʥʘ ʪʘ ʰʠʨʠʥʘ ʇʉʂ.  

ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʥʝʚʤʦʩʝʧʘʨʘʮʽʾ ʚ ʧʦʭʠʣʦʤʫ ʧʦʚʽʪʨʷʥʦʤʫ ʧʦʪʦʮʽ 

ʨʦʟʛʣʷʥʝʤʦ ʩʭʝʤʫ ʨʦʙʦʪʠ ʇʉʂ ʟ ʧʦʭʠʣʠʤ ʧʦʚʽʪʨʷʥʠʤ ʧʦʪʦʢʦʤ, ʷʢʠʡ ʜʽʻ ʥʘ ʦʙʨʦʙʣʶʚʘʥʠʡ ʤʘʪʝʨʽʘʣ ʟʽ 

ʰʚʠʜʢʽʩʪʶ  ʧʽʜ ʢʫʪʦʤ ʜʦ ʛʦʨʠʟʦʥʪʫ  (ʨʠʩ. 1), ʘ ʟʝʨʥʦʚʠʡ ʤʘʪʝʨʽʘʣ ʚʚʦʜʠʪʴʩʷ ʚ ʢʘʥʘʣ ʟ 

ʧʦʯʘʪʢʦʚʦʶ ʰʚʠʜʢʽʩʪʶ  ʧʽʜ ʢʫʪʦʤ  [1-3]. 

ʅʘ ʯʘʩʪʠʥʢʫ ʤʘʩʦʶ  ʜ̔ ʻ ʩʠʣʘ ʪʷʞʽʥʥʷ , ʩʠʣʘ ʦʧʦʨʫ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ , ʷʢʫ ʧʨʠ 

ʪʫʨʙʫʣʝʥʪʥʦʤʫ ʨʝʞʠʤʽ ʨʫʭʫ ʧʦʚʽʪʨʷ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʬʦʨʤʫʣʦʶ [1-3]: 

, (1) 

ʜʝ  ï ʢʦʝʬʽʮʽʻʥʪ ʘʝʨʦʜʠʥʘʤʽʯʥʦʛʦ ʦʧʦʨʫ;  ï ʤʽʜʝʣʝʚʠʡ ʧʝʨʝʨʽʟ ʯʘʩʪʠʥʢʠ, ʤ2;  ï ʛʫʩʪʠʥʘ 

ʩʝʨʝʜʦʚʠʱʘ, ʢʛ/ʤ3;  ï ʚʽʜʥʦʩʥʘ ʰʚʠʜʢʽʩʪʴ ʯʘʩʪʠʥʢʠ, ʤ/ʩ;  ï ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ ʪʷʞʽʥʥʷ, ʤ/ʩ2. 

ɺ ʩʚʦʶ ʯʝʨʛʫ ʚʽʜʦʤʦ, ʱʦ ʢʦʝʬʽʮʽʻʥʪ ʧʘʨʫʩʥʦʩʪʽ [2]: 

. (2) 

ʇʽʜʩʪʘʚʠʚʰʠ (2) ʚ (1) ʟʘʧʠʰʝʤʦ: 

. (3) 
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ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʚʟʘʻʤʦʜʽʾ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ ʟ ʯʘʩʪʠʥʢʦʶ ʟʝʨʥʦʚʦʾ ʩʫʤʽʰʽ ʚ ʧʦʭʠʣʦʤʫ ʧʥʝʚʤʦʢʘʥʘʣʽ 

ɺ ʧʨʦʝʢʮʽʷʭ ʥʘ ʦʙʨʘʥʽ ʦʩʽ ʆʍ ʽ ʆY (ʨʠʩ. 1) ʦʜʝʨʞʠʤʦ ʩʠʩʪʝʤʫ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ: 

(4) 

ʜʝ  ï ʢʫʪ ʤʽʞ ʚʽʩʩʶ OY ʽ ʥʘʧʨʷʤʢʦʤ ʩʠʣʠ ʦʧʦʨʫ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ, ʛʨʘʜ. 

ʇʽʜʩʪʘʚʠʚʰʠ ʚʠʨʘʟ (3), ʨʦʟʧʠʩʘʚʰʠ ʩʠʣʫ ʪʷʞʽʥʥʷ  ʚ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ (4), ʩʢʦʨʦʪʠʚʰʠ 

ʦʩʪʘʥʥʶ ʥʘ , ʤʘʻʤʦ: 

(5) 

ɺʨʘʭʦʚʫʶʯʠ ʟʘʣʝʞʥʽʩʪʴ ʜʣʷ ʘʙʩʦʣʶʪʥʦʾ ʰʚʠʜʢʦʩʪʽ ʯʘʩʪʠʥʢʠ 

. (6), 

ʧʨʝʜʩʪʘʚʠʤʦ ʘʙʩʦʣʶʪʥʫ ʰʚʠʜʢʽʩʪʴ ʯʘʩʪʠʥʢʠ ʚ ʧʨʦʝʢʮʽʷʭ ʥʘ ʦʩʽ ʢʦʦʨʜʠʥʘʪ: 

(7) 

ʜʝ  ï ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʧʦʭʠʣʦʛʦ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ, ʤ/ʩ;  ï ʢʫʪ ʥʘʭʠʣʫ ʧʦʚʽʪʨʷʥʦʛʦ 

ʧʦʪʦʢʫ ʜʦ ʛʦʨʠʟʦʥʪʫ, ʛʨʘʜ. 

ʇʨʦʚʽʚʰʠ ʚʽʜʧʦʚʽʜʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʘ ʽʥʪʝʛʨʫʚʘʥʥʷ, ʨʦʟʚôʷʟʦʢ ʩʠʩʪʝʤʠ (5) ʤʘʻ ʚʠʛʣʷʜ: 

(8) 

ɿʥʘʡʰʦʚʰʠ ʩʪʘʣʽ ʽʥʪʝʛʨʫʚʘʥʥʷ ʦʪʨʠʤʘʻʤʦ ʟʘʢʦʥ ʨʫʭʫ ʟʝʨʥʘ ʚ ʧʘʨʘʤʝʪʨʠʯʥʦʤʫ ʚʠʛʣʷʜʽ: 

(9) 

ʜʝ  ï ʘʙʩʦʣʶʪʥʘ ʰʚʠʜʢʽʩʪʴ ʧʦʪʨʘʧʣʷʥʥʷ ʯʘʩʪʠʥʢʠ ʚ ʧʦʭʠʣʠʡ ʧʦʚʽʪʨʷʥʠʡ ʧʦʪʽʢ ʚ 
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ʧʦʯʘʪʢʦʚʠʡ ʤʦʤʝʥʪ ʯʘʩʫ, ʤ/ʩ;   ï ʚʽʜʥʦʩʥʘ ʰʚʠʜʢʽʩʪʴ ʯʘʩʪʠʥʢʠ ʚ ʤʦʤʝʥʪ ʧʦʪʨʘʧʣʷʥʥʷ ʾʾ ʚ 

ʧʦʭʠʣʠʡ ʧʦʚʽʪʨʷʥʠʡ ʧʦʪʽʢ, ʤ/ʩ. 

ɺʽʜʥʦʩʥʘ ʰʚʠʜʢʽʩʪʴ ʯʘʩʪʠʥʢʠ ʚ ʤʦʤʝʥʪ ʧʦʪʨʘʧʣʷʥʥʷ ʾʾ ʚ ʧʦʭʠʣʠʡ ʧʦʚʽʪʨʷʥʠʡ ʧʦʪʽʢ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʪʝʦʨʝʤʦʶ ʢʦʩʠʥʫʩʽʚ  

(10) 

ʊʦʜʽ ʚ ʧʨʦʝʢʮʽʷʭ ʥʘ ʦʩʽ ʢʦʦʨʜʠʥʘʪ ʘʙʩʦʣʶʪʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʯʘʩʪʠʥʢʠ ʚ ʧʦʪʦʮʽ ʚʠʨʘʞʘʻʪʴʩʷ 

ʨʽʚʥʷʥʥʷʤ: 

(11) 

ɺʽʜʤʽʪʠʤʦ, ʱʦ ʩʠʩʪʝʤʘ ʨʽʚʥʷʥʴ (11) ʷʚʣʷʻ ʩʦʙʦʶ ʧʘʨʘʤʝʪʨʠʯʥʝ ʨʽʚʥʷʥʥʷ ʪʨʘʻʢʪʦʨʽʾ ʨʫʭʫ 

ʯʘʩʪʠʥʢʠ ʟʝʨʥʦʚʦʾ ʩʫʤʽʰʽ ʚ ʧʦʭʠʣʦʤʫ ʧʦʚʽʪʨʷʥʦʤʫ ʧʦʪʦʮʽ ʽ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ ʧʦʙʫʜʦʚʠ 

ʪʨʘʻʢʪʦʨʽʾ ʾʾ ʨʫʭʫ ʧʨʠ ʨʽʟʥʠʭ ʰʚʠʜʢʦʩʪʷʭ ʚʠʪʘʥʥʷ (ʢʦʝʬʽʮʽʻʥʪʘʭ ʧʘʨʫʩʥʦʩʪʽ), ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʧʦʯʘʪʢʦʚʠʭ ʫʤʦʚ . 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʩʝʧʘʨʘʮʽʾ ʟʝʨʥʘ ʚ ʧʦʭʠʣʦʤʫ ʧʦʚʽʪʨʷʥʦʤʫ ʧʦʪʦʮʽ / ʃʝʱʝʥʢʦ ʉ.ʄ., 

ɺʘʩʠʣʴʢʦʚʩʴʢʠʡ ʄ.ɯ., ɻʦʥʯʘʨʦʚʘ ʉ.ʗ. // ʂʦʥʩʪʨʫʶʚʘʥʥʷ, ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ. 

ɿʘʛʘʣʴʥʦʜʝʨʞʘʚʥʠʡ ʤʽʞʚʽʜʦʤʯʠʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʟʙʽʨʥʠʢ. ɺʠʧ. 37. ï ʂʽʨʦʚʦʛʨʘʜ: ʂʅʊʋ, 2007. ï ʉ. 132-137. 

2. ɼʦʩʣʽʜʞʝʥʥʷ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʥʝʚʤʦʩʝʧʘʨʘʮʽʾ ʧʨʠ ʙʘʛʘʪʦʨʽʚʥʝʚʦʤʫ ʚʚʝʜʝʥʥʽ ʟʝʨʥʘ / ʆ.ɺ. ʅʝʩʪʝʨʝʥʢʦ, 

ʉ.ʄ. ʃʝʱʝʥʢʦ, ɼ.ɯ. ʇʝʪʨʝʥʢʦ //  ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʤʘʰʠʥʠ. ɺʠʧ. 32. 2015. ʉ. 143-151. 

3. ʊʝʦʨʝʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʦʩʪʽ ʧʥʝʚʤʦʩʝʧʘʨʘʮʽʾ ʟʝʨʥʦʚʠʭ ʩʫʤʽʰʝʡ ʚ ʧʦʭʠʣʦʤʫ ʧʦʚʽʪʨʷʥʦʤʫ ʧʦʪʦʮʽ / 

ʃʝʱʝʥʢʦ ʉ.ʄ. ɺʘʩʠʣʴʢʦʚʩʴʢʠʡ ʆ.ʄ., ʉʘʣʦ ɺ.ʄ. ʪʘ ʽʥ. // ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʤʘʰʠʥʠ: ɿʙ. ʥʘʫʢ. ʩʪ. ï ɺʠʧ. 21. ï ʊʦʤ 1. ï 

ʃʫʮʴʢ: ʈʝʜ.-ʚʠʜ. ʚʽʜʜʽʣ ʃʅʊʋ, 2011. ï ʉ. 249ï254. 

ʋɼʂ 621.775.8 

ʆʉʆɹʃʀɺʆʉʊɯ ʈʆɹʆʊʀ ʊɸ ʋʅɯɺɽʈʉɸʃʔʅɯʉʊʔ ʇʈʋɾʀʅʅʆɰ ɹʆʈʆʅʀ 

ɼ. ʊʨʠʢʽʥ, ʩʪ. ʛʨ. ɻʄ(ʉʄ)-19ʄ 

ʉ. ʄʦʨʦʟ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɹʦʨʦʥʘ ʧʨʠʟʥʘʯʝʥʘ ʜʥʷ ʙʦʨʦʥʫʚʘʥʥʷ ˇʨʫʥʪʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʧʦʩʽʚʦʤ, ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ 

ʩʭʦʜʘʤʠ ʙʫʨ'ʷʥʽʚ. ɼʫʞʝ ʚʘʞʣʠʚʦ ʧʨʦʚʦʜʠʪʠ ʙʦʨʦʥʫʚʘʥʥʷ ʧʦʩʽʚʽʚ ʜʣʷ ʨʫʡʥʫʚʘʥʥʷ ˇʨʫʥʪʦʚʦʾ ʢʽʨʢʠ, 

ʦʩʦʙʣʠʚʦ ʥʘ ʚʘʞʢʠʭ ʟʘʧʣʠʚʘʶʯʠʭ ˇʨʫʥʪʘʭ. ʗʢ ʧʨʘʚʠʣʦ, ʨʷʩʥʽ ʜʦʱʽ, ʱʦ ʚʠʧʘʜʘʶʪʴ ʚ ʧʝʨʽʦʜ ʚʽʜ ʧʦʩʽʚʫ 

ʜʦ ʧʦʷʚʠ ʩʭʦʜʽʚ ʽ ʩʧʝʢʦʪʥʘ ʩʫʭʘ ʧʦʛʦʜʘ, ʱʦ ʥʘʩʪʫʧʘʻ ʟʘ ʥʠʤʠ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ˇʨʫʥʪʦʚʦʾ 
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LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 18 

 

 

ʢʽʨʢʠ. ɺʦʥʘ ʧʝʨʝʰʢʦʜʞʘʻ ʜʦʩʪʫʧʫ ʧʦʚʽʪʨʷ ʜʦ ʥʘʩʽʥʥʷ, ʫʩʢʣʘʜʥʶʻ ʧʨʦʨʦʩʪʘʥʥʷ ʨʦʩʣʠʥ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʩʭʦʜʠ ʩʠʣʴʥʦ ʟʨʽʜʞʫʶʪʴʩʷ, ʯʘʩʪʢʦʚʦ ʛʠʥʫʪʴ ʽ, ʷʢ ʨʝʟʫʣʴʪʘʪ, ʥʝ ʨʽʚʥʦʤʽʨʥʽ ʩʭʦʜʠ. ɺʩʝ ʮʝ ʚ ʢʽʥʮʝʚʦʤʫ 

ʧʽʜʩʫʤʢʫ ʩʠʣʴʥʦ ʟʥʠʞʫʻ ʚʨʦʞʘʡʥʽʩʪʴ ʽ ʷʢʽʩʪʴ ʩʽʣʴʛʦʩʧʧʨʦʜʫʢʮʽʾ. 

 

ʈʠʩ. 1. ɿʘʛʘʣʴʥʠʡ ʚʠʜ ʧʨʫʞʠʥʥʦʾ ʙʦʨʦʥʠ ʚ ʨʦʙʦʯʦʤʫ ʧʦʣʦʞʝʥʥʽ 

 

ʈʠʩ. 2. ɺʠʜ ʟʚʝʨʭʫ ʧʨʫʞʠʥʥʦʾ ʙʦʨʦʥʠ ʚ ʨʦʙʦʯʦʤʫ ʧʦʣʦʞʝʥʥʽ 

ɹʦʨʦʥʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʙʫʜʴ-ʷʢʠʭ ʢʫʣʴʪʫʨ, ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʨʠʷʻ 

ʟʙʝʨʝʞʝʥʥʶ ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ ʚ ˇʨʫʥʪʽ ʪʘ ʡʦʛʦ ʘʝʨʘʮʽʾ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʥʘʨʷʜʜʷ ʜʦʟʚʦʣʷʻ ʟʙʝʨʝʛʪʠ ʚʦʜʥʠʡ 

ʙʘʣʘʥʩ ʚʥʘʩʣʽʜʦʢ ʧʝʨʝʨʠʚʘʥʥʷ ʢʘʧʽʣʷʨʥʦʩʪʽ ʜʦ ʧʦʚʝʨʭʥʽ - ʟʘʢʣʘʜʝʥʥʷ ʚʦʣʦʛʠ (ʩʫʭʠʡ ʧʦʣʠʚ). ʊʦʙʪʦ ʫ 

ʚʝʨʭʥʴʦʤʫ ʰʘʨʫ ˇʨʫʥʪʫ ʧʦʨʫʰʫʻʪʴʩʷ ʩʠʩʪʝʤʘ ʢʘʧʽʣʷʨʥʠʭ ʟʚ'ʷʟʢʽʚ, ʩʪʚʦʨʶʻʪʴʩʷ ʧʫʭʢʠʡ ʤʫʣʴʯʫʶʯʠʡ 

ʰʘʨ, ʱʦ ʟʘʭʠʱʘʻ ˇʨʫʥʪ ʚʽʜ ʚʠʩʠʭʘʥʥʷ. 

ʈʘʥʥʴʦʚʝʩʥʷʥʝ ʙʦʨʦʥʫʚʘʥʥʷ ʧʦʩʽʚʽʚ ʦʟʠʤʠʭ ʟʘʙʝʟʧʝʯʫʻ ʥʝ ʪʽʣʴʢʠ ʟʙʝʨʝʞʝʥʥʷ ʚʦʣʦʛʠ, ʘ ʡ 

ʟʘʢʣʘʜʝʥʥʷ ʜʦʙʨʠʚ, ʚʥʝʩʝʥʠʭ ʧʨʠ ʧʽʜʛʦʜʽʚʣʽ, ʩʧʨʠʷʻ ʨʫʡʥʫʚʘʥʥʶ ʢʽʨʢʠ ʽ ʢʨʘʱʦʾ ʘʝʨʘʮʽʾ ˇʨʫʥʪʫ, 

ʚʠʜʘʣʝʥʥʷ ʟʘʛʠʙʣʦʾ ʤʘʩʠ ʨʦʩʣʠʥ, ʟʥʠʞʝʥʥʷ ʟʘʩʤʽʯʝʥʦʩʪʽ ʧʦʩʽʚʽʚ ʦʜʥʦʨʽʯʥʠʤʠ ʽ ʟʠʤʫʶʯʠʤʠ ʙʫʨ'ʷʥʘʤʠ. 

ʉʚʦʻʯʘʩʥʝ ʽ ʷʢʽʩʥʝ ʧʨʦʚʝʜʝʥʥʷ ʡʦʛʦ ʧʽʜʚʠʱʫʻ ʚʨʦʞʘʡʥʽʩʪʴ ʥʘ 1,2-3,0 ʮ/ʛʘ. ʁʦʛʦ ʪʨʝʙʘ ʧʨʦʚʦʜʠʪʠ ʚ 

ʤʦʞʣʠʚʦ ʨʘʥʥʽ ʪʘ ʩʪʠʩʣʽ ʪʝʨʤʽʥʠ, ʢʦʣʠ ˇʨʫʥʪ ʱʝ ʚʦʣʦʛʠʡ, ʘʣʝ ʥʝ ʙʦʣʦʪʠʩʪʠʡ ʪʘ ʢʨʠʰʠʪʴʩʷ ʚʽʜ ʟʫʙʽʚ 

ʙʦʨʦʥʠ. 

ʇʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʨʽʟʥʠʭ ʢʫʣʴʪʫʨ ʟʥʘʨʷʜʜʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʝʨʝʜ ʩʭʦʜʘʤʠ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ ʫʞʝ 

ʧʨʦʨʦʩʣʠʤʠ ʙʫʨ'ʷʥʘʤʠ ʷʢ ʜʦ ʧʦʷʚʠ ʧʘʨʦʩʪʢʽʚ ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ (ʩʣʽʧʝ ʙʦʨʦʥʫʚʘʥʥʷ ʩʽʪʯʘʩʪʦʾ 

ʙʦʨʦʥʦʶ), ʪʘʢ ʽ ʧʦ ʜʦʩʷʛʥʝʥʥʶ ʧʘʨʦʩʪʢʘʤʠ 25 ʩʤ. ʇʨʦʚʝʜʝʥʥʷ ʜʦʩʭʦʜʦʚʦʛʦ ʽ ʧʽʩʣʷʩʭʦʜʦʚʦʛʦ 

ʙʦʨʦʥʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʟʘʙʫʨ'ʷʥʝʥʽʩʪʴ ʧʦʩʽʚʽʚ ʦʜʥʦʨʽʯʥʠʤʠ ʟʣʘʢʦʚʠʤʠ ʽ ʜʚʦʜʦʣʴʥʠʤʠ 

ʙʫʨ'ʷʥʘʤʠ ʥʘ 85-95%, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʙʝʟʛʝʨʙʽʮʠʜʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ 

ʢʫʣʴʪʫʨ. ɿʘʚʜʷʢʠ ʨʦʙʦʯʽʡ ʰʠʨʠʥʽ ʟʥʘʨʷʜʜʷ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘ ʧʦʩʽʚʘʭ ʟʝʨʥʦʚʠʭ ʪʘ ʨʽʧʘʢʦʚʦʛʦ 

ʢʫʣʴʪʫʨ, ʧʨʠ ʜʦʛʣʷʜʽ ʟʘ ʧʘʨʘʤʠ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʙʦʨʦʥʠ ʧʦ ʧʨʦʩʘʧʥʠʭ ʢʫʣʴʪʫʨʘʭ ʟʜʘʪʥʝ ʟʘʤʽʥʠʪʠ ʢʽʣʴʢʘ ʤʽʞʨʷʜʥʠʭ ʦʙʨʦʙʦʢ ʽ 

ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʭʽʤʽʯʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. ʊʨʝʙʘ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʙʦʨʦʥʫʚʘʥʥʷ ʟʥʘʯʥʦ ʧʨʦʜʫʢʪʠʚʥʽʰʝ ʽ 

ʜʝʰʝʚʰʝ, ʥʽʞ ʤʽʞʨʷʜʥʽ ʦʙʨʦʙʢʠ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʧʨʦʩʘʧʥʠʭ ʢʫʣʴʪʫʨʘʭ. ɹʦʨʦʥʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ 

ʚʠʯʽʩʫʚʘʥʥʷ ʨʝʧ'ʷʭʦʚʠʭ ʙʫʨ'ʷʥʽʚ. ʇʨʠ ʮʽʣʴʦʚʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʮʴʦʛʦ ʟʥʘʨʷʜʜʷ ʜʦʩʷʛʘʻʪʴʩʷ ʟʥʘʯʥʘ 

ʝʢʦʥʦʤʽʷ ʥʘ ʭʽʤʽʯʥʠʭ ʟʘʩʦʙʘʭ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ ʙʫʨ'ʷʥʘʤʠ. ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʽʪʯʘʩʪʠʭ 

ʙʦʨʽʥ ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʩʪʠʛʣʽʩʪʴ ˇʨʫʥʪʫ, ʚʠʜ ʽ ʬʘʟʫ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʽ ʙʫʨ'ʷʥʽʚ, ʰʚʠʜʢʽʩʪʴ ʨʦʙʦʪʠ 

ʟʥʘʨʷʜʜʷ ʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʢʫʪʘ ʘʪʘʢʠ ʟʫʙʽʚ [1]. 

ɹʦʨʦʥʘ (ʨʠʩ. 2) ʤʘʻ ʚʝʣʠʢʫ ʧʣʦʱʫ ʟʘʭʚʘʪʫ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʧʝʨʝʢʨʠʪʪʷʤ ʜʣʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʾ 
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ʦʙʨʦʙʢʠ ʧʦʣʷ. ʃʘʥʢʠ ʚ ʩʝʢʮʽʷʭ ʙʦʨʦʥʠ ʤʘʶʪʴ ʰʘʨʥʽʨʥʝ ʟôʻʜʥʘʥʥʷ ʤʽʞ ʩʦʙʦʶ.  ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʽʜʝʘʣʴʥʝ 

ʢʦʧʽʶʚʘʥʥʷ ʨʝʣʴʻʬʫ. ʐʽʩʪʴ ʣʘʥʦʢ ʩʝʢʮʽʾ ʙʦʨʦʥʠ ʟ ʧʨʫʞʥʠʤʠ ʟʫʙʘʤʠ ʧʝʨʝʚʦʜʷʪʴʩʷ ʚ ʨʦʙʦʯʝ ʧʦʭʠʣʝ 

ʧʦʣʦʞʝʥʥʷ ʚ ʨʫʯʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʛʫʣʶʶʯʦʛʦ ʚʘʞʝʣʷ ʘʙʦ ʛʽʜʨʘʚʣʽʯʥʦʶ ʩʠʩʪʝʤʦʶ ʟ ʢʘʙʽʥʠ ʪʨʘʢʪʦʨʘ. 

ʂʫʪ ʘʪʘʢʠ ʘʙʦ ʪʠʩʢ ʟʫʙʮʽʚ ʥʘ ʢʦʞʥʽʡ ʣʘʥʮʽ ʩʽʪʯʘʩʪʦʾ ʙʦʨʦʥʠ (ʨʠʩ. 3) ʨʝʛʫʣʶʻʪʴʩʷ ʮʝʥʪʨʘʣʴʥʦ (8 

ʧʦʣʦʞʝʥʴ), ʱʦ ʜʦʟʚʦʣʷʻ ʨʝʛʫʣʶʚʘʪʠ ʡʦʛʦ ʚ ʜʦʩʠʪʴ ʚʝʣʠʢʦʤʫ ʜʽʘʧʘʟʦʥʽ. ʐʣʷʭʦʤ ʧʨʦʩʪʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʘʞʝʣʷ ʤʦʞʥʘ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʧʽʜʨʝʩʦʨʝʥʽ ʟʫʙʮʽ ʥʘ ʱʘʜʥʫ ʯʠ ʘʛʨʝʩʠʚʥʫ 

ʦʙʨʦʙʢʫ. 

 

ʈʠʩ. 3. ʉʝʢʮʽʷ ʟʽ ʟʫʙʮʷʤʠ 

ʐʠʨʠʥʘ ʟʘʭʚʘʪʫ ʙʦʨʦʥʠ ʢʨʘʪʥʘ 3 ʤ. 

ɹʦʨʦʥʘ ʟ ʰʠʨʠʥʦʶ ʟʘʭʚʘʪʫ 12 ʤ ʘʛʨʝʛʘʪʫʻʪʴʩʷ ʟ ʪʨʘʢʪʦʨʦʤ ʄʊɿ 80. 

ʉʪʘʥʜʘʨʪʥʘ ʜʦʚʞʠʥʘ ʟʫʙʮʷ: 450 ʤʤ. ʊʦʚʱʠʥʘ ʟʫʙʮʽʚ: 6 ʤʤ, 7 ʤʤ, 8 ʤʤ. ɺʽʜʩʪʘʥʴ ʤʽʞ ʟʫʙʮʷʤʠ: 

2,5 ʩʤ. ʇʨʫʞʠʥʥʽ ʟʫʙʠ, ʟʘʚʜʷʢʠ ʙʽʯʥʽʡ ʚʽʙʨʘʮʽʾ ʚ ʧʦʻʜʥʘʥʥʽ ʟʽ ʰʚʠʜʢʽʩʪʶ, ʚʠʢʦʥʫʶʪʴ ʦʙʨʦʙʢʫ 

ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ. 

ʇʝʨʝʚʘʛʠ ʙʦʨʦʥʠ: 

- ʢʦʥʩʪʨʫʢʮʽʷ ʟʫʙʘ ʪʘ ʪʝʭʥʦʣʦʛʽʷ ʡʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʝʣʠʢʠʡ ʨʝʩʫʨʩ ʨʦʙʦʪʠ; 

- ʧʨʫʞʠʥʥʠʡ ʟʫʙ ʙʦʨʦʥʠ (ʨʠʩ. 4) ʤʘʻ ʪʨʠ ʚʠʪʢʠ ʥʘʚʠʚʢʠ, ʚʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʦʙʨʦʙʢʘ ʡʜʝ ʧʦ ʚʩʽʡ 

ʧʦʚʝʨʭʥʽ, ʙʝʟ ʨʠʟʠʢʫ ʟʘʩʤʽʯʝʥʥʷ ʨʦʩʣʠʥʥʠʤʠ ʟʘʣʠʰʢʘʤʠ; 

 

ʈʠʩ. 4. ɿʫʙ ʙʦʨʦʥʠ 

- ʰʘʨʥʽʨʥʽ ʨʫʭʦʤʽ ʟôʻʜʥʘʥʥʷ ʣʘʥʦʢ ʚ ʩʝʢʮʽʷʭ ʢʨʘʱʝ ʘʜʘʧʪʫʶʪʴʩʷ ʜʦ ʨʝʣʴʻʬʫ, ʧʣʘʚʥʽʩʪʴ ʭʦʜʫ, 

ʨʽʚʥʦʤʽʨʥʘ ʦʙʨʦʙʢʘ ʟʘ ʥʝʨʽʚʥʦʩʪʽ ˇʨʫʥʪʫ ʟʘʚʜʷʢʠ ʘʜʘʧʪʘʮʽʾ ʟʫʙʦʚʠʭ ʩʝʛʤʝʥʪʽʚ ʽ ʧʽʜʨʝʩʦʨʝʥʠʭ ʟʫʙʮʽʚ. 

ɺʠʩʦʪʘ ʩʝʢʮʽʾ ʥʘʜ ʧʦʚʝʨʭʥʝʶ ˇʨʫʥʪʫ ʩʢʣʘʜʘʻ 25 ʩʤ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʥʝ ʪʨʘʚʤʫʚʘʪʠ ʨʦʩʣʠʥʠ. ɺʥʘʩʣʽʜʦʢ 

ʛʽʨʦʩʢʦʧʽʯʥʦʤʫ ʨʫʭʫ ʦʢʨʝʤʠʭ ʧʨʫʞʠʥʥʠʭ ʟʫʙʮʽʚ (ʢʦʧʽʶʚʘʥʥʷ ʨʝʣʴʻʬʫ ʢʦʞʥʦʶ ʧʨʫʞʠʥʦʶ ʦʢʨʝʤʦ) ʽ 

ʥʝʚʝʣʠʢʦʛʦ ʢʨʦʢʫ ʩʣʽʜʫ ʟʫʙʮʽʚ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʪʦʯʥʘ ʽ ʱʘʜʥʘ ʦʙʨʦʙʢʘ ʨʦʩʣʠʥ; 

- ʘʢʪʠʚʥʘ ʧʽʜʚʽʩʢʘ ʩʝʢʮʽʾ ʩʽʪʯʘʩʪʦʾ ʙʦʨʦʥʠ ʥʘ ʨʘʤʽ ʟʥʘʨʷʜʜʷ; 

- ʢʦʥʩʪʨʫʢʮʽʷ ʨʘʤʠ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʘʪʥʶ ʤʽʮʥʽʩʪʴ ʽ ʦʧʪʠʤʘʣʴʥʫ ʚʘʛʫ ʟʥʘʨʷʜʜʷ; 

- ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʣʦʞʝʥʥʷ ʟʫʙʽʚ [2]. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ ʉʧʠʩʦʢ ʟʘʧʯʘʩʪʝʡ ñʇʨʦʧʦʣʦʯʥʘʷ ʙʦʨʦʥʘ ñʐʪʨʠʛʝʣʴò ʩ ʧʨʫʞʠʥʥʳʤʠ 

ʟʫʙʴʷʤʠ, ʜʦ 15,00 ʤ ʨʘʙʦʯʝʡ ʰʠʨʠʥʳò ʧʨʦʠʟʚʦʜʠʪʝʣʴ Hatzanbichler, 2013. ï 27 ʩ. 

2. ʂʝʨʽʚʥʠʮʪʚʦ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ ñɹʦʨʦʥʠ ʧʨʫʞʠʥʥʦʾ ñKlepperò ʚʠʨʦʙʥʠʢ ʊʆɺ ñɸʂ òʌʘʚʦʨʠʪò, 2019. ï 11 ʩ. 
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LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 20 
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ʗʏʄɽʅʖ 

ʄ. ʌʝʣʶʢ, ʩʪ. ʛʨ. ɸɯ-19ʄ 

ɯ. ʉʠʩʦʣʽʥʘ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʋʢʨʘʾʥʘ ʚʭʦʜʠʪʴ ʚ ʜʝʩʷʪʢʫ ʥʘʡʙʽʣʴʰʠʭ ʽʤʧʦʨʪʝʨʽʚ ʟʝʨʥʦʚʠʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʷʯʤʝʥʶ. ʆʜʥʘʢ ʚ 

ʋʢʨʘʾʥʽ ʥʘ 2020 ʨ. ʦʯʽʢʫʻʪʴʩʷ ʩʢʦʨʦʯʝʥʥʷ ʚʨʦʞʘʶ ʷʯʤʝʥʶ ʥʘ 10-15% ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤ 

ʨʦʢʦʤ, ʦʩʢʽʣʴʢʠ ʟʘʤʦʨʦʟʢʠ ʚ ʧʦʚʽʪʨʽ ʽ ʥʘ ʧʦʚʝʨʭʥʽ ʛʨʫʥʪʫ ʚ ʢʚʽʪʥʽ 2020 ʨʦʢʫ ʧʨʠʟʚʝʣʠ ʜʦ ʯʘʩʪʢʦʚʦʛʦ 

ʧʦʰʢʦʜʞʝʥʥʷ ʧʦʩʽʚʽʚ ʷʨʦʛʦ ʷʯʤʝʥʶ, ʛʦʨʦʭʫ ʽ ʙʫʨʷʢʘ. ʄʽʞʥʘʨʦʜʥʘ ʨʘʜʘ ʧʦ ʟʝʨʥʫ (IGC) ʯʝʨʝʟ 

ʥʝʩʧʨʠʷʪʣʠʚʽ ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʟʤʝʥʰʠʚ ʧʨʦʛʥʦʟ ʚʨʦʞʘʶ ʟʝʨʥʘ ʚ ʋʢʨʘʾʥʽ ʥʘ 1,2 ʤʣʥ ʪ ï ʜʦ 70,2 ʤʣʥ ʪ. 

ʇʨʦʧʦʟʠʮʽʷ ʟʝʨʥʦʚʠʭ ʚ ʩʚʽʪʽ ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʘ ʜʦʩʪʘʪʥʴʦʤʫ ʨʽʚʥʽ, ʥʘ ʜʦʩʪʘʪʥʴʦʤʫ ʨʽʚʥʽ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ 

ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ COVID-19 [1]. ʊʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʦ ʚʠʨʦʱʫʚʘʥʥʶ 

ʷʯʤʝʥʶ ʻ ʘʢʪʫʘʣʴʥʠʤ.  

ʗʯʤʽʥʴ ï ʚʘʞʣʠʚʘ ʢʦʨʤʦʚʘ (ʬʫʨʘʞ), ʪʝʭʥʽʯʥʘ (ʧʠʚʦ), ʧʨʦʜʦʚʦʣʴʯʘ (ʢʨʫʧ'ʷʥʘ) ʢʫʣʴʪʫʨʘ. ʉʝʨʝʜ 

ʭʣʽʙʥʠʭ ʟʣʘʢʽʚ ʷʯʤʽʥʴ ʚʚʘʞʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʧʦʩʫʭʦʩʪʽʡʢʦʶ ʢʫʣʴʪʫʨʦʶ. ɸʣʝ ʨʘʟʦʤ ʟ ʪʠʤ ʚʽʥ ʜʫʞʝ 

ʚʠʤʦʛʣʠʚʠʡ ʜʦ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʫ ʚ ʧʝʨʽʦʜʠ ʬʦʨʤʫʚʘʥʥʷ ʚʪʦʨʠʥʥʦʾ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʽ 

ʨʝʧʨʦʜʫʢʪʠʚʥʠʭ ʦʨʛʘʥʽʚ. ʅʝʜʦʣʽʢ ʚʦʣʦʛʠ, ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʥʠʟʴʢʘ ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʥʘ 

ʧʦʯʘʪʢʫ ʚʝʛʝʪʘʮʽʾ ʚʝʜʫʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʛʫʩʪʠʥʠ, ʩʣʘʙʢʦʛʦ ʟʨʦʩʪʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ, ʟʘʢʣʘʜʮʽ 

ʜʨʽʙʥʦʛʦ ʢʦʣʦʩʘ, ʱʦ ʚ ʮʽʣʦʤʫ ʟʥʠʞʫʻ ʚʨʦʞʘʡʥʽʩʪʴ. ɺʽʜ ʪʦʛʦ, ʷʢʠʡ ʟʘʧʘʩ ʚʦʣʦʛʠ ʙʫʜʝ ʚ ʛʨʫʥʪʽ ʜʦ 

ʤʦʤʝʥʪʫ ʧʦʩʽʚʫ, ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʠʪʴ ʽ ʚʝʣʠʯʠʥʘ ʚʨʦʞʘʶ. 

ʅʘ ʧʦʯʘʪʢʫ ʨʦʟʚʠʪʢʫ ʷʯʤʽʥʴ ʚʠʢʦʨʠʩʪʦʚʫʻ ʟʘʧʘʩʠ ʦʩʽʥʥʴʦ-ʟʠʤʦʚʦʾ ʚʦʣʦʛʠ ʽ ʥʘʚʽʪʴ ʧʨʠ 

ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʥʘʚʝʩʥʽ ʜʦʙʨʝ ʧʨʦʨʦʩʪʘʻ, ʜʘʻ ʜʨʫʞʥʽ ʩʭʦʜʠ. ɼʝʬʽʮʠʪ ʚʦʣʦʛʠ ʚ ʧʝʨʽʦʜ 

ʜʦʟʨʽʚʘʥʥʷ ʟʝʨʥʘ ʚʠʢʣʠʢʘʻ ʨʘʥʥʻ ʚʩʠʭʘʥʥʷ ʚʝʛʝʪʘʪʠʚʥʠʭ ʦʨʛʘʥʽʚ ʽ ʧʦʨʫʰʫʻ ʚʽʜʪʽʢ ʧʣʘʩʪʠʯʥʠʭ ʨʝʯʦʚʠʥ 

ʚ ʟʝʨʥʽʚʢʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʧʦʚʥʦʮʽʥʥʦʛʦ ʥʘʣʠʚʫ ʽ ʫʪʚʦʨʝʥʥʷ ʱʫʧʣʦʛʦ ʟʝʨʥʘ. ɺʠʤʫʰʝʥʝ ʰʚʠʜʢʝ 

ʜʦʟʨʽʚʘʥʥʷ, ʚʩʠʭʘʥʥʷ ʟʝʨʥʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʠʟʴʢʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʢʨʦʭʤʘʣʶ, ʟʥʠʞʝʥʥʷ ʡʦʛʦ ʮʽʥʥʠʭ 

ʬʨʘʢʮʽʡ ʽ ʧʽʜʚʠʱʝʥʥʷ ʘʟʦʪʠʩʪʠʭ ʩʧʦʣʫʢ. ʅʘʜʤʽʨʥʝ ʟʚʦʣʦʞʝʥʥʷ ʷʯʤʽʥʴ ʧʝʨʝʥʦʩʠʪʴ ʧʦʛʘʥʦ. 

ʗʯʤʽʥʴ ʯʘʩʪʦ ʦʙʨʦʙʣʷʶʪʴ ʟʘ ʦʜʥʽʻʶ ʪʝʭʥʦʣʦʛʽʻʶ ʥʘ ʨʽʟʥʽ ʮʽʣʽ, ʭʦʯʘ ʚʠʤʦʛʠ ʜʦ ʧʦʢʘʟʥʠʢʽʚ 

ʷʢʦʩʪʽ ʟʝʨʥʘ ʟʥʘʯʥʦ ʨʽʟʥʷʪʴʩʷ. ɿʝʨʥʦ ʷʯʤʝʥʶ, ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʧʠʚʦʚʘʨʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʦʚʠʥʥʦ 

ʤʘʪʠ ʥʠʟʴʢʠʡ ʚʤʽʩʪ ʙʽʣʢʘ, ʘ ʥʘ ʢʦʨʤʦʚʽ ʪʘ ʢʨʫʧ'ʷʥʽ ʮʽʣʽ ï ʚʠʩʦʢʘ. ʂʽʣʴʢʽʩʪʴ ʙʽʣʢʘ ʚ ʟʝʨʥʽ ʥʝʩʪʘʙʽʣʴʥʦ 

ʧʦ ʨʦʢʘʭ ʽ ʚ ʩʠʣʴʥʦʤʫ ʩʪʫʧʝʥʽ ʧʦʚ'ʷʟʘʥʦ ʟ ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ ʽ ʧʨʠʡʦʤʘʤʠ ʘʛʨʦʪʝʭʥʽʢʠ [2]. 

ʅʘʚʝʩʥʽ, ʧʨʠ ʩʪʠʛʣʦʤʫ ʛʨʫʥʪʽ, ʧʨʦʚʦʜʷʪʴ ʙʦʨʦʥʫʚʘʥʥʷ ʽ ʧʝʨʝʜʧʦʩʽʚʥʫ ʢʫʣʴʪʠʚʘʮʽʶ ʛʨʫʥʪʫ ʥʘ 

ʛʣʠʙʠʥʫ ʧʦʩʽʚʫ ï 3-5 ʜʦ 6 ʩʤ, ʙʘʞʘʥʦ ʛʫʩʝʥʠʯʥʠʤʠ ʪʨʘʢʪʦʨʘʤʠ. ʆʩʥʦʚʥʠʡ ʦʙʨʦʙʽʪʢʦʤ ˇʨʫʥʪʫ ʤʦʞʝ 

ʙʫʪʠ ʦʨʘʥʢʘ ʥʘ 20-22 ʩʤ ʟ ʧʝʨʝʜʦʨʘʥʢʦʚʠʤ ʜʠʩʢʦʚʠʤ ʣʫʱʝʥʥʷʤ (ʘ ʤʦʞʣʠʚʦ ʽ ʙʝʟ ʥʴʦʛʦ ï ʧʽʩʣʷ ʙʫʨʷʢʘ 

ʽ ʢʘʨʪʦʧʣʽ), ʘʙʦ ʧʣʦʩʢʦʨʽʟʘʣʴʥʠʡ ʦʙʨʦʙʽʪʦʢ. 

ʋ ʧʦʩʫʰʣʠʚʽ ʨʦʢʠ ʢʨʘʱʘ ʙʝʟʦʪʚʘʣʴʥʘʷ ʦʩʥʦʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ʛʨʫʥʪʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʤʘʢʩʠʤʘʣʴʥʝ ʟʙʝʨʝʞʝʥʥʷ ʩʪʝʨʥʽ ʪʘ ʽʥʰʠʭ ʨʦʩʣʠʥʥʠʭ ʟʘʣʠʰʢʽʚ. ʎʝ ʩʧʨʠʷʻ ʙʽʣʴʰʦʤʫ ʥʘʢʦʧʠʯʝʥʥʶ ʽ 

ʟʙʝʨʝʞʝʥʥʶ ʛʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ. ɿʥʘʨʷʜʜʷ ʙʝʟʧʦʣʠʮʝʚʦʛʦ ʪʠʧʫ ʤʝʥʰʝ ʫʪʚʦʨʶʶʪʴ ʙʨʠʣʠ, ʨʦʙʣʷʪʴ ʙʽʣʴʰ 

ʚʠʨʽʚʥʷʥʫ ʧʦʚʝʨʭʥʶ, ʘ ʛʦʣʦʚʥʝ, ʥʝ ʚʠʚʝʨʪʘʶʪʴ ʽ ʥʝ ʚʠʩʫʰʫʶʪʴ ʚʦʣʦʛʽ ʰʘʨʠ ʛʨʫʥʪʫ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʜʝʷʢʽ ʛʦʩʧʦʜʘʨʩʪʚʘ ʦʙʣʘʩʪʽ, ʦʩʦʙʣʠʚʦ ʚʝʣʠʢʽ ʘʛʨʦʭʦʣʜʠʥʛʠ, ʟ ʤʝʪʦʶ ʟʥʠʞʝʥʥʷ 

ʚʠʪʨʘʪ ʥʘ ʦʙʨʦʙʽʪʦʢ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʥʘʤʘʛʘʶʪʴʩʷ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʥʫʣʴʦʚʫ ʦʙʨʦʙʢʫ 

ʛʨʫʥʪʫ, ʪ. ʟ. çNo-tillè. ʆʜʥʘʢ ʧʨʠ ʫʷʚʥʽʡ ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ ʧʨʦʩʪʦʪʽ, ʜʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʚʠʤʘʛʘʻ 

ʦʩʦʙʣʠʚʠʭ ʟʥʘʥʴ, ʥʘʷʚʥʦʩʪʽ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ ʽ ʩʧʝʮʽʘʣʴʥʦʾ ʪʝʭʥʽʢʠ. 

ɺʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʜʘʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʚʠʤʘʛʘʻ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ, ʷʢ ʘʛʨʦʥʦʤʽʚ, ʪʘʢ ʽ 

ʤʝʭʘʥʽʟʘʪʦʨʽʚ. ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʧʨʠ ʧʨʷʤʦʤʫ ʧʦʩʽʚʽ (ʥʫʣʴʦʚʠʡ ʦʙʨʦʙʽʪʦʢ ʛʨʫʥʪʫ) ʚʢʣʶʯʘʻ 

ʥʘʩʪʫʧʥʽ ʦʧʝʨʘʮʽʾ: - ʟʙʠʨʘʥʥʷ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʩʦʢʦʤʫ ʟʨʽʟʽ ʽ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ 

ʚʪʨʘʪʘʤʠ; - ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʽʜʚʠʱʝʥʠʭ ʜʦʟ ʘʟʦʪʥʠʭ ʜʦʙʨʠʚ ʽ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʩʧʝʮʽʘʣʴʥʦʶ ʪʝʭʥʽʢʦʶ; - 

ʧʦʩʽʚ ʩʦʨʪʘʤʠ ʽ ʛʽʙʨʠʜʘʤʠ, ʘʜʘʧʪʦʚʘʥʠʤʠ ʧʽʜ ʪʝʭʥʦʣʦʛʽʶ No-Till; - ʢʦʥʪʨʦʣʴ ʙʫʨ'ʷʥʽʚ ʛʝʨʙʽʮʠʜʘʤʠ ʜʦ 



ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 21 

 

 

ʩʭʦʜʽʚ ʪʘ ʧʦ ʚʝʛʝʪʘʮʽʾ ʢʫʣʴʪʫʨʥʠʭ ʨʦʩʣʠʥ ʜʦʟʚʦʣʝʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʅɯɯʉɻ ʎʏʇ ʽʤ. ɺ.ɺ. ɼʦʢʫʯʘʻʚʘ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʚʝʩʥʷʥʘ ʦʨʘʥʢʘ, ʧʨʦʚʝʜʝʥʘ ʚ 

ʦʧʪʠʤʘʣʴʥʠʡ ʪʝʨʤʽʥ, ʧʨʦʪʷʛʦʤ ʪʠʞʥʷ, ʟʘ ʩʚʦʻʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʧʨʘʢʪʠʯʥʦ ʥʝ ʧʦʩʪʫʧʘʻʪʴʩʷ ʟʷʙʣʝʚʦʾ 

ʦʨʘʥʢʠ [2]. 

ʊʨʘʜʠʮʽʡʥʦ ʧʝʨʝʜʧʦʩʽʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ʛʨʫʥʪʫ ʧʨʦʚʦʜʷʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧʣʝʢʩʫ 

ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʨʦʟʧʫʰʫʚʘʥʥʷ, ʚʠʨʽʚʥʶʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ʽ ʫʱʽʣʴʥʝʥʥʷ: ʙʦʨʦʥʫʚʘʥʥʷʤ, 

ʰʣʝʡʬʫʚʘʥʥʷʤ, ʢʫʣʴʪʠʚʘʮʽʻʶ, ʧʨʠʢʦʯʫʚʘʥʥʷʤ ʽ ʽʥ. ʇʨʠʡʦʤʠ ʧʝʨʝʜʧʦʩʽʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ 

ʜʠʬʝʨʝʥʮʽʶʶʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʛʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʨʝʣʴʻʬʫ ʤʽʩʮʝʚʦʩʪʽ, ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʱʦ 

ʩʢʣʘʜʘʶʪʴʩʷ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʠʨʦʱʫʚʘʥʦʛʦ ʷʯʤʽʥʶ, ʩʠʩʪʝʤʠ ʜʦʙʨʠʚ, ʭʘʨʘʢʪʝʨʫ ʟʘʩʤʽʯʝʥʦʩʪʽ ʧʦʣʽʚ, 

ʥʘʷʚʥʦʩʪʽ ʰʢʽʜʥʠʢʽʚ ʪʘ ʭʚʦʨʽʙ ʽ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʫʤʦʚ. ʇʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʷʯʤʝʥʶ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦʛʦ 

ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ ʙʦʨʦʥʫʚʘʥʥʷ, ʢʫʣʴʪʠʚʘʮʽʷ ʽ ʢʦʪʢʫʚʘʥʥʷ. ɺʦʥʠ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʦʢʨʝʤʦ, ʘʣʝ 

ʥʘʡʢʨʘʱʠʤ ʚʘʨʽʘʥʪʦʤ ʚʚʘʞʘʻʪʴʩʷ ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʜʧʦʩʽʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ʛʨʫʥʪʫ ʟʘ ʦʜʠʥ ʧʨʦʭʽʜ. 

ʗʯʤʽʥʴ ʜʦʙʨʝ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʽʩʣʷʜʽʶ ʛʥʦʶ ʽ ʤʽʥʝʨʘʣʴʥʠʭ ʪʫʢʽʚ. ʈʘʟʦʤ ʟ ʪʠʤ ʚʽʥ ʯʫʪʣʠʚʠʡ ʥʘ 

ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ. ɿʨʦʩʪʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʥʦʨʤʠ ʚʥʝʩʝʥʥʷ ʘʟʦʪʫ ʜʦ 60-90 

ʢʛ / ʛʘ ʜ.ʨ. 

ʅʘ 1 ʮ ʟʝʨʥʘ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʢʽʣʴʢʽʩʪʶ ʩʦʣʦʤʠ ʷʯʤʽʥʴ ʚʠʪʨʘʯʘʻ ʜʦ 3 ʢʛ ʘʟʦʪʫ, 1,2 ʢʛ ʬʦʩʬʦʨʫ ʽ 

2,4 ʢʛ ʢʘʣʽʶ. ʅʦʨʤʠ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʨʦʟʨʘʭʦʚʫʶʪʴ ʙʘʣʘʥʩʦʚʠʤ ʘʙʦ ʽʥʰʠʤ ʤʝʪʦʜʦʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʚʝʣʠʯʠʥʠ ʧʣʘʥʦʚʘʥʦʾ ʚʨʦʞʘʡʥʦʩʪʽ, ʨʦʜʶʯʦʩʪʽ ʛʨʫʥʪʫ ʪʘ ʽʥ. 

ʇʦʩʽʚ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʧʦ ʚʝʩʥʷʥʽʡ ʦʨʘʥʮʽ ʯʝʨʝʟ ʜʚʘ ʪʠʞʥʽ ʧʽʩʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʪʨʦʢʫ ʽʩʪʦʪʥʦ 

ʟʥʠʞʫʻ ʾʭ ʚʨʦʞʘʡʥʽʩʪʴ [2]. 

ʅʦʨʤʘ ʚʠʩʽʚʫ ʧʠʚʦʚʘʨʥʦʛʦ ʷʯʤʝʥʶ ï 5-6 ʤʣʥ ʥʘʩʽʥʥʷ ʥʘ 1 ʛʘ, ʬʫʨʘʞʥʦʛʦ ï 4-5 ʤʣʥ / ʛʘ. ʋ 

ʨʘʡʦʥʘʭ ʟ ʜʦʩʪʘʪʥʽʤ ʟʚʦʣʦʞʝʥʥʷʤ, ʥʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʙʽʣʴʰʽ (5,5-6 ʤʣʥ / ʛʘ), ʚ ʧʦʩʫʰʣʠʚʠʭ ï 

ʤʝʥʰʽ (4-4,5 ʤʣʥ / ʛʘ). 

ɻʣʠʙʠʥʘ ʧʦʩʽʚʫ ʥʘ ʚʦʣʦʛʠʭ ʛʣʠʥʠʩʪʠʭ ˇʨʫʥʪʘʭ ʚ ʧʝʨʰʽ ʜʥʽ ʩʽʚʙʠ 3-4 ʩʤ, ʥʘ ʩʫʧʽʱʘʥʠʭ ʛʨʫʥʪʘʭ 

ʧʨʠ ʩʫʭʽʡ ʚʝʩʥʠ ï 5-6 ʩʤ (ʤʦʞʣʠʚʦ ʜʦ 8 ʩʤ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʩʠʣʴʥʦ ʟʥʠʞʫʻʪʴʩʷ ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ, 

ʟʘʪʨʠʤʫʻʪʴʩʷ ʧʦʷʚʘ ʩʭʦʜʽʚ, ʧʦʛʽʨʰʫʻʪʴʩʷ ʢʫʱʽʥʥʷ ʽ ʫʢʦʨʽʥʝʥʥʷ ʨʦʩʣʠʥ). ʂʨʘʱʫ ʷʢʽʩʪʴ ʧʦʩʽʚʫ (ʥʘ 3-4 

ʩʤ ʚ ʨʘʥʥʽ ʪʝʨʤʽʥʠ) ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʽʚʘʣʢʠ ʟ ʘʥʢʝʨʥʠʤʠ ʩʦʰʥʠʢʘʤʠ (ʉɿɸ-3,6). 

ʉʧʦʩʽʙ ʧʦʩʽʚʫ ï ʚʫʟʴʢʦʨʷʜʥʠʡ (ʟ ʤʽʞʨʷʜʜʷʤʠ 7,5 ʩʤ) ʽ ʟʚʠʯʘʡʥʠʡ ʨʷʜʦʚʠʡ (ʤʽʞʨʷʜʜʷ 15 ʩʤ) ʟ 

ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʢʦʣʽʻʶ ʘʙʦ ʙʝʟ ʥʝʾ. ɺʫʟʴʢʦʨʷʜʥʠʡ ʧʦʩʽʚ ʢʨʘʱʠʡ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʽʜʚʠʱʝʥʠʭ (5,5-6 

ʤʣʥ ʰʪ / ʛʘ) ʥʦʨʤ ʚʠʩʽʚʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʟʘʛʫʱʝʥʽʩʪʴ ʨʦʟʤʽʱʝʥʥʷ ʥʘʩʽʥʥʷ ʚ ʨʷʜʢʘʭ ʟ 80-90 ʜʦ 

40-45 ʰʪ. ʥʘ 1 ʤ. ʇʝʨʝʭʨʝʩʥʠʡ ʩʧʦʩʽʙ ʧʦʩʽʚʫ ʥʘ ʨʘʥʥʽʡ ʩʽʚʙʽ ʪʝʧʝʨ ʤʘʣʦ ʟʘʩʪʦʩʦʚʫʶʪʴ, ʱʦʙ ʥʝ 

ʟʘʪʷʛʫʚʘʪʠ ʪʝʨʤʽʥʠ, ʥʘʜʤʽʨʥʦ ʥʝ ʫʱʽʣʴʥʶʚʘʪʠ ʛʨʫʥʪ ʽ ʥʝ ʚʠʪʨʘʯʘʪʠ ʧʘʣʴʥʝ. 

ʇʽʩʣʷʧʦʩʽʚʥʝ (ʘʙʦ ʦʜʥʦʯʘʩʥʦ ʟ ʧʦʩʽʚʦʤ) ʢʦʪʢʫʚʘʥʥʷ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʢʦʥʪʘʢʪʫ ʥʘʩʽʥʥʷ ʟ 

ʛʨʫʥʪʦʤ ï ʚʘʞʣʠʚʠʡ ʧʨʠʡʦʤ ʧʽʜʚʠʱʝʥʥʷ ʜʨʫʞʥʦʩʪʽ ʽ ʛʫʩʪʦʪʠ ʩʭʦʜʽʚ. ɺʦʥʦ ʥʝʦʙʭʽʜʥʝ ʚ ʧʦʩʫʰʣʠʚʫ 

ʧʦʛʦʜʫ. ʇʨʠ ʥʘʜʣʠʰʢʫ ʞ ʚʦʣʦʛʠ ʚ ʛʨʫʥʪʽ ʧʨʠʢʦʯʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʰʢʽʜʣʠʚʠʤ (ʧʦʛʽʨʰʫʻʪʴʩʷ ʘʝʨʘʮʽʷ, 

ʫʪʚʦʨʶʻʪʴʩʷ ˇʨʫʥʪʦʚʘ ʢʽʨʢʘ, ʨʘʥʽʰʝ ʟ'ʷʚʣʷʶʪʴʩʷ ʪʨʽʱʠʥʠ ʥʘ ʛʨʫʥʪʽ). 

ʗʢ ʧʨʘʚʠʣʦ, ʚ ʨʘʟʽ ʧʨʠʢʦʯʫʚʘʥʥʷ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʚʩʭʦʜʦʚʦʛʦ ʙʦʨʦʥʫʚʘʥʥʷ ʜʣʷ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ˇʨʫʥʪʦʚʦʾ ʢʽʨʢʠ ʽ ʟʥʠʱʝʥʥʷ ʥʠʪʢʦʧʦʜʽʙʥʠʭ ʙʫʨ'ʷʥʠʩʪʠʭ ʧʨʦʨʦʩʪʢʽʚ. 

ɼʦʩʭʦʜʦʚʝ ʙʦʨʦʥʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴ ʯʝʨʝʟ 3-5 ʜʥʽʚ ʧʽʩʣʷ ʧʦʩʽʚʫ. ɺʦʥʦ ʥʝ ʧʦʚʠʥʥʦ ʟʘʰʢʦʜʠʪʠ 

ʧʨʦʨʦʩʣʽ ʟʝʨʥʘ. ʊʦʤʫ ʧʨʦʚʦʜʠʪʠ ʡʦʛʦ ʪʨʝʙʘ ʚ ʧʝʨʽʦʜ, ʢʦʣʠ ʧʨʦʨʦʩʪʢʠ ʷʯʤʝʥʶ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 

ʜʦʚʞʠʥʠ ʥʘʩʽʥʥʷ, ʽ ʛʣʠʙʠʥʘ ʨʦʟʧʫʰʫʚʘʥʥʷ ʛʨʫʥʪʫ ʙʦʨʦʥʦʶ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʝʥʰʝ ʛʣʠʙʠʥʠ ʧʦʩʽʚʫ. ɼʣʷ 

ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʩʽʚʥʽ ʣʝʛʢʽ ʘʙʦ ʩʝʨʝʜʥʽ ʙʦʨʦʥʠ ʚ ʘʛʨʝʛʘʪʽ ʟʽ ʰʣʝʡʬʦʤ ʟ ʣʘʥʮʶʛʽʚ, ʙʨʫʩʢʽʚ ʽ 

ʪ.ʧ. ʜʣʷ ʢʨʘʱʦʛʦ ʚʠʨʽʚʥʶʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ʧʦʣʷ. ɸʣʝ ʙʦʨʦʥʫʚʘʥʥʷ ʩʭʦʜʽʚ ʷʨʦʛʦ ʷʯʤʝʥʶ ʩʝʨʝʜʥʽʤʠ ʽ 

ʩʽʪʯʘʩʪʠʤʠ ʙʦʨʦʥʘʤʠ ʤʦʞʝ ʩʠʣʴʥʦ (ʥʘ 15-20%) ʽʟʨʽʜʠʪʠ ʧʦʩʽʚʠ ʽ ʥʝ ʪʽʣʴʢʠ ʥʝ ʧʽʜʚʠʱʠʪʠ, ʘ ʥʘʚʽʪʴ 

ʟʥʠʟʠʪʠ ʚʨʦʞʘʡʥʽʩʪʴ, ʭʦʯʘ ʧʨʠ ʮʴʦʤʫ ʟʥʠʱʫʻʪʴʩʷ ʜʦ 60-75% ʧʨʦʨʦʩʪʢʽʚ ʙʫʨ'ʷʥʽʚ. 

ɼʦʟʨʽʚʘʻ ʷʨʠʡ ʷʯʤʽʥʴ ʜʨʫʞʥʦ, ʘʣʝ ʧʨʠ ʧʝʨʝʩʪʦʾ ʩʪʘʻ ʧʦʣʝʛʣʠʡ. ʈʦʟʜʽʣʴʥʝ ʟʙʠʨʘʥʥʷ ʡʦʛʦ 

ʧʦʯʠʥʘʶʪʴ ʚ ʩʝʨʝʜʠʥʽ ʚʦʩʢʦʚʦʾ ʩʪʠʛʣʦʩʪʽ, ʘ ʧʨʠ ʧʦʚʥʽʡ ï ʧʝʨʝʭʦʜʷʪʴ ʥʘ ʧʨʷʤʝ ʢʦʤʙʘʡʥʫʚʘʥʥʷ. 

ʇʠʚʦʚʘʨʥʠʡ ʷʯʤʽʥʴ ʟʙʠʨʘʶʪʴ ʚ ʧʦʚʥʫ ʩʪʠʛʣʽʩʪʴ, ʥʝ ʜʦʧʫʩʢʘʶʯʠ ʧʝʨʝʩʪʦʶ ʽ ʧʩʫʚʘʥʥʷ ʟʝʨʥʘ.  

ʗʯʤʽʥʴ ʢʨʘʱʝ ʟʙʠʨʘʪʠ ʧʨʷʤʠʤ ʢʦʤʙʘʡʥʫʚʘʥʥʷʤ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʚʦʣʦʛʦʩʪʽ ʟʝʨʥʘ 14-16%, ʱʦʙ 

ʤʝʥʰʝ ʪʨʘʚʤʫʚʘʪʠ ʟʝʨʥʦ ʧʨʠ ʦʙʤʦʣʦʪʽ. ʇʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʚʥʦʾ ʟʨʽʣʦʩʪʽ ʙʽʦʣʦʛʽʯʥʠʡ ʫʨʦʞʘʡ ʽ ʷʢʽʩʪʴ 

ʟʝʨʥʘ ʟʘʣʠʰʘʶʪʴʩʷ ʙʝʟ ʽʩʪʦʪʥʠʭ ʟʤʽʥ ʧʨʦʪʷʛʦʤ 5-6 ʜʥʽʚ. ʇʽʩʣʷ ʮʴʦʛʦ ʪʝʨʤʽʥʫ ʥʘʩʪʘʻ ʧʝʨʝʟʨʽʣʽʩʪʴ 

ʧʦʩʽʚʫ (ʧʝʨʝʩʪʽʡ). ɿ ʢʦʞʥʠʤ ʜʥʝʤ ʧʝʨʝʩʪʦʶ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʚʪʨʘʯʘʻʪʴʩʷ ʙʣʠʟʴʢʦ 1% 
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LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 22 

 

 

ʽ ʙʽʣʴʰʝ ʚʨʦʞʘʶ ʟʝʨʥʘ, ʟʥʠʞʫʶʪʴʩʷ ʧʦʩʽʚʥʽ ʷʢʦʩʪʽ ʥʘʩʽʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʽʩʪʦʪʥʽ ʢʦʣʠʚʘʥʥʷ ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʷʢʽ ʧʨʷʤʦ ʘʙʦ ʧʦʙʽʯʥʦ 

(ʝʧʽʬʽʪʦʪʽʾ, ʝʧʽʟʦʦʪʽʾ, ʚʠʣʷʛʘʥʥʷ ʧʦʩʽʚʫ ʽ ʪ. ʜ.) ɺʠʢʣʠʢʘʶʪʴ ʚʘʨʽʶʚʘʥʥʷ ʨʽʚʥʷ ʚʨʦʞʘʡʥʦʩʪʽ, ʥʘ ʞʥʠʚʥʽ 

ʧʦʢʘʟʥʠʢʠ ʷʯʤʝʥʶ ʷʨʦʛʦ ʚʩʝ ʞ ʤʦʞʥʘ ʚʧʣʠʚʘʪʠ. ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʧʽʜʙʦʨʫ ʝʢʦʣʦʛʽʯʥʦ 

ʧʨʠʩʪʦʩʦʚʘʥʠʭ ʩʦʨʪʽʚ ʽ ʜʦʪʨʠʤʘʥʥʷ ʙʘʟʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ [3]: - ʧʦʩʽʚ ʢʦʥʜʠʮʽʡʥʠʤ ʥʘʩʽʥʥʷʤ; - 

ʩʚʦʻʯʘʩʥʠʡ ʪʘ ʷʢʽʩʥʠʡ ʦʩʥʦʚʥʠʡ ʽ ʧʝʨʝʜʧʦʩʽʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ʛʨʫʥʪʫ; - ʷʢʽʩʥʠʡ ʧʦʩʽʚ ʦʧʪʠʤʘʣʴʥʠʤʠ 

ʥʦʨʤʘʤʠ ʚʠʩʽʚʫ ʧʨʠ ʥʘʩʪʘʥʥʽ ʬʽʟʠʯʥʦʾ ʩʪʠʛʣʦʩʪʽ ʛʨʫʥʪʫ; - ʟʙʘʣʘʥʩʦʚʘʥʠʡ ʨʽʚʝʥʴ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʞʠʚʣʝʥʥʷ; - ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʜʦʛʣʷʜʫ ʟʘ ʧʦʩʽʚʘʤʠ; - ʩʚʦʻʯʘʩʥʝ ʪʘ ʷʢʽʩʥʝ ʟʙʠʨʘʥʥʷ 

ʚʨʦʞʘʶ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 
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2. ʊʝʭʥʦʣʦʛʠʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʷʯʤʝʥʷ ʚ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ / ɸʚʪ. ʢʦʣ-ʚ: ʊʫʨʫʩʦʚ ɺ.ʀ, ʅʦʚʠʯʠʭʠʥ ɸ.ʄ., 
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3. ʗʯʤʝʥʴ ʷʨʦʚʦʡ: ʨʝʘʣʠʟʘʮʠʷ ʧʦʪʝʥʮʠʘʣʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ / ʆ. ɼʝʤʠʜʦʚ, ɺ.ɻʫʜʟʝʥʢʦ // ʇʨʦʧʦʟʠʮʠʷ. ï 2017. 
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25. ˞˒˗ˣ˴ˬ ˔ˍːˍ˘˩˚˛ː˛ ˔˒˙˘˒˝˛ˎ˞˟ˏˍ 

ʋɼʂ: 631.11: 631.27 

ɽʌɽʂʊʀɺʅɯʉʊʔ ɿɸʉʊʆʉʋɺɸʅʅʗ ʈɽɻʋʃʗʊʆʈɯɺ ʈʆʉʊʋ ʅɸ ʇʆʉɯɺɸʍ ʉʆɰ ɺ 

ʎɽʅʊʈɸʃʔʅɯʁ ʋʂʈɸɰʅɯ 

ʗ. ɸʜʘʜʽʤʦʚʘ-ʂʦʰʝʚʘ, ʩʪ. ʛʨ. ɸɻ-18ʄ-1,9 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʉʦʷ ʥʘʣʝʞʠʪʴ ʜʦ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʢʫʣʴʪʫʨ ʩʚʽʪʦʚʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ ʽ ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʨʦʩʣʠʥʥʦʛʦ ʙʽʣʢʘ ʽ ʦʣʽʾ. ʋ ʾʾ ʥʘʩʽʥʥʽ ʤʽʩʪʠʪʴʩʷ 24-55% ʙʽʣʢʘ, ʷʢʠʡ ʻ ʜʦʩʠʪʴ 

ʟʙʘʣʘʥʩʦʚʘʥʠʤ ʟʘ ʘʤʽʥʦʢʠʩʣʦʪʘʤʠ, ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʞʠʪʪʷ ʣʶʜʝʡ ʽ ʪʚʘʨʠʥ, ʡʦʛʦ ʧʝʨʝʪʨʘʚʥʽʩʪʴ 

ʧʝʨʝʚʠʱʫʻ 90%. ʅʘʩʽʥʥʷ ʩʦʾ ʤʽʩʪʠʪʴ ʜʦ 14-27% ʦʣʽʾ, 19-36% ʚʫʛʣʝʚʦʜʽʚ, ʨʷʜ ʬʝʨʤʝʥʪʽʚ, ʚʽʪʘʤʽʥʽʚ, 

ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʽʥ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʛʦʪʦʚʣʷʪʠ ʧʦʥʘʜ 400 ʮʽʥʥʠʭ ʦʨʠʛʽʥʘʣʴʥʠʭ ʧʨʦʜʫʢʪʽʚ, 

ʙʽʣʴʰʝ 1000 ʭʘʨʯʦʚʠʭ, ʢʦʨʤʦʚʠʭ, ʤʝʜʠʯʥʠʭ ʽ ʧʨʦʤʠʩʣʦʚʠʭ ʚʠʨʦʙʽʚ [1-3].  

ʋʢʨʘʾʥʘ ʟʘ ʦʙʩʷʛʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʩʦʾ ʟʘʡʤʘʻ ʧʝʨʰʝ ʤʽʩʮʝ ʚ ɭʚʨʦʧʽ,  ʚʦʩʴʤʝ ī ʫ ʩʚʽʪʽ. ɿʘ 2002ï

2018 ʨʨ. ʾʾ ʧʦʩʽʚʠ ʟʙʽʣʴʰʠʣʠʩʷ ʟ 98 ʪʠʩ. ʛʘ ʜʦ 1,7 ʤʣʥ. ʛʘ [4]. ʎʝ ʩʪʘʣʦʩʷ ʟʘʚʜʷʢʠ ʩʪʚʦʨʝʥʥʶ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʶ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʩʦʨʪʽʚ ʩʦʾ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʨʦʟʨʦʙʮʽ ʩʦʨʪʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ʾʭ 

ʚʠʨʦʱʫʚʘʥʥʷ, ʧʽʜʚʠʱʝʥʥʶ ʧʦʧʠʪʫ ʥʘ ʩʦʶ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ. ʇʨʦʛʥʦʟʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ 

ʚʠʨʦʙʥʠʮʪʚʦ ʩʦʾ ʟʨʦʩʪʘʪʠʤʝ ʽ ʥʘ ʜʘʣʽ. ʆʩʥʦʚʥʠʤʠ ʨʝʛʽʦʥʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʩʦʾ ʚ ʋʢʨʘʾʥʽ ʩʪʘʣʠ 

ʇʦʣʪʘʚʩʴʢʘ, ʍʤʝʣʴʥʠʮʴʢʘ, ʂʠʾʚʩʴʢʘ, ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ, ɾʠʪʦʤʠʨʩʴʢʘ, ʉʫʤʩʴʢʘ ʦʙʣʘʩʪʽ. 

ɸʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷʤ ʜʣʷ ʋʢʨʘʾʥʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʰʣʷʭʽʚ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʩʦʾ 

ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʩʦʨʪʽʚ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʱʫʚʘʥʥʷ. ɺʽʜʦʤʦ, ʱʦ ʥʦʚʽ, ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʽ ʨʝʛʫʣʷʪʦʨʠ ʨʦʩʪʫ ʨʦʩʣʠʥ ʟʜʘʪʥʽ ʧʽʜʚʠʱʫʚʘʪʠ 

ʚʨʦʞʘʡʥʽʩʪʴ ʩʦʾ ʥʘ 10-20% ʽ ʙʽʣʴʰʝ ʪʘ ʩʧʨʠʷʶʪʴ ʟʙʽʣʴʰʝʥʥʶ ʚʤʽʩʪʫ ʙʽʣʢʘ ʪʘ ʞʠʨʫ ʚ ʟʝʨʥʽ. 

ʆʙʨʦʙʢʘ ʥʘʩʽʥʥʷ ʤʽʢʨʦʙʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʻ ʝʢʦʣʦʛʽʯʥʦ ʽ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʠʤ ʟʘʭʦʜʦʤ. ʎʝ 

ʜʦʩʠʪʴ ʜʝʰʝʚʠʡ ʽ ʝʬʝʢʪʠʚʥʠʡ ʧʨʠʡʦʤ ʫ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʩʦʾ, ʱʦ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʦʩʣʠʥ ʪʘ ʧʦʣʽʧʰʝʥʥʶ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʙʘʢʪʝʨʠʟʘʮʽʾ ʩʦʾ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʩʦʨʪʫ, ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʭʦʜʽʚ ʪʦʱʦ [2, 4].  

ɿʘ ʜʘʥʠʤʠ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʥʠʢʽʚ ʟ ʨʽʟʥʠʭ ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ, ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʻ ʧʦʻʜʥʘʥʥʷ 

ʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʟ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʫ ʨʦʩʣʠʥ ʜʣʷ ʦʙʨʦʙʢʠ ʥʘʩʽʥʥʷ ʪʘ ʚʝʛʝʪʘʮʽʡʥʠʭ 
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LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 23 

 

 

ʦʙʧʨʠʩʢʫʚʘʥʴ ʧʦʩʽʚʽʚ ʩʦʾ [1, 3]. 

ʆʪʞʝ, ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʦʾ ʚ ʢʦʥʢʨʝʪʥʠʭ ʛʨʫʥʪʦʚʦ-

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʻ ʘʢʪʫʘʣʴʥʠʤ ʽ ʚʘʞʣʠʚʠʤ ʧʠʪʘʥʥʷʤ. 

ʇʦʣʴʦʚʽ ʜʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠʩʷ ʧʨʦʪʷʛʦʤ 2018-2019 ʨʨ. ʥʘ ʜʦʩʣʽʜʥʦʤʫ ʧʦʣʽ ʎʅʊʋ. ˆʨʫʥʪ  

ʜʦʩʣʽʜʥʦʾ  ʜʽʣʷʥʢʠ - ʯʦʨʥʦʟʝʤ ʟʚʠʯʘʡʥʠʡ ʩʝʨʝʜʥʴʦʛʫʤʫʩʥʠʡ ʛʣʠʙʦʢʠʡ ʚʘʞʢʦʩʫʛʣʠʥʢʦʚʠʡ. ɺʤʽʩʪ 

ʛʫʤʫʩʫ ʩʪʘʥʦʚʠʪʴ 4,4 %, ʨʽʚʝʥʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʩʥʦʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʞʠʚʣʝʥʥʷ ï ʩʝʨʝʜʥʽʡ: ʘʟʦʪʫ, ʱʦ 

ʣʝʛʢʦ ʛʽʜʨʦʣʽʟʫʻʪʴʩʷ ï 10,9 ʤʛ/100 ʛ ˇʨʫʥʪʫ, ʨʫʭʦʤʦʛʦ ʬʦʩʬʦʨʫ ï 5,1 ʤʛ/100 ʛ  ˇʨʫʥʪʫ, ʦʙʤʽʥʥʦʛʦ ʢʘʣʽʶ 

ï 13,3 ʤʛ/100 ʛ  ˇʨʫʥʪʫ. 

ɼʦʩʣʽʜ ʟʘʢʣʘʜʘʣʠ ʤʝʪʦʜʦʤ ʙʣʦʢʽʚ. ɼʽʣʷʥʢʠ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ ï ʽʥʦʢʫʣʷʮʽʷ ʥʘʩʽʥʥʷ: 1. ʂʦʥʪʨʦʣʴ 

ʙʝʟ ʦʙʨʦʙʢʠ; 2. ʈʠʟʦʛʫʤʽʥ (200 ʛ ʥʘ 100 ʢʛ ʥʘʩʽʥʥʷ). ɼʽʣʷʥʢʠ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ ï ʨʝʛʫʣʷʪʦʨʠ ʨʦʩʪʫ: 1. 

ʂʦʥʪʨʦʣʴ ʙʝʟ ʦʙʨʦʙʢʠ; 2. ɽʢʦʩʪʠʤ (ʦʙʨʦʙʢʘ ʧʦʩʽʚʽʚ 25 ʤʣ/ʛʘ); 3. ɺʝʛʝʩʪʠʤ (ʦʙʨʦʙʢʘ ʧʦʩʽʚʽʚ 75 ʤʣ/ʛʘ). 

ʇʦʚʪʦʨʥʽʩʪʴ ʫ ʜʦʩʣʽʜʽ  ʪʨʠʨʘʟʦʚʘ. ʇʣʦʱʘ ʜʽʣʷʥʦʢ 9 ʤĮ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟ ʨʘʥʥʴʦʩʪʠʛʣʠʤ ʩʦʨʪʦʤ ʩʦʾ ɿʦʣʫʰʢʘ. ʆʨʠʛʽʥʘʪʦʨ ʩʦʨʪʫ ɯʥʩʪʠʪʫʪ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʉʪʝʧʫ ʅɸɸʅ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʘʛʨʦʪʝʭʥʽʢʫ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʫ ʜʣʷ ʟʦʥʠ ʚʠʨʦʱʫʚʘʥʥʷ. ʉʽʚʙʫ ʧʨʦʚʦʜʠʣʠ ʢʦʣʠ ʪʝʤʧʝʨʘʪʫʨʘ  ʛʨʫʥʪʫ ʥʘ ʛʣʠʙʠʥʽ 10 

ʩʤ ʩʪʘʥʦʚʠʣʘ 10-12 ÁC. ʉʽʷʣʠ ʟ ʰʠʨʠʥʦʶ ʤʽʞʨʷʜʴ 45 ʩʤ ʽ ʥʦʨʤʦʶ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ 800 ʪʠʩ./ʛʘ. ʆʙʨʦʙʢʫ 

ʧʦʩʽʚʽʚ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʫ ʧʨʦʚʦʜʠʣʠ ʫ ʬʘʟʽ ʙʫʪʦʥʽʟʘʮʽʾ ʨʫʯʥʠʤ ʦʙʧʨʠʩʢʫʚʘʯʝʤ ñʄʘʪʘʙʽ 9ò ʟ 

ʚʠʪʨʘʪʦʶ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ 250 ʣ/ʛʘ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʧʦʚʽʪʨʷ ʥʝ ʚʠʱʝ 18 Áʉ ʪʘ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ 1-1,5 

ʤ/ʩʝʢ ʚʨʘʥʮʽ. 

ʈʝʛʫʣʷʪʦʨ ʨʦʩʪʫ ɽʢʦʩʪʠʤ ʚʠʨʦʙʥʠʢ ʅɺʇʇ ʈʽʉʊ (ʋʢʨʘʾʥʘ). ʉʢʣʘʜ ʧʨʝʧʘʨʘʪʫ: ʚʦʜʥʦ-ʩʧʠʨʪʦʚʠʡ 

ʨʦʟʯʠʥ ʤʝʪʘʙʦʣʽʪʽʚ ʰʪʘʤʫ ʩʠʤʙʽʦʪʠʯʥʦʛʦ ʛʨʠʙʘ-ʝʥʜʦʬʽʪʘ Panax Ginseng M., ʚʠʜʽʣʝʥʦʛʦ ʽʟ ʢʦʨʝʥʽʚ 

ʞʝʥʴʰʝʥʶ (650 ʤʣ/ʣ). 

ʈʝʛʫʣʷʪʦʨ ʨʦʩʪʫ ɺʝʛʝʩʪʠʤ ʊʆɺ çɺʠʩʦʢʠʡ ʚʨʦʞʘʡè (ʋʢʨʘʾʥʘ). ɼʦ ʩʢʣʘʜʫ ɺʝʛʝʩʪʠʤʫ ʢʨʽʤ 

ʢʦʤʧʣʝʢʩʫ ʧʨʠʨʦʜʥʠʭ ʪʘ ʩʠʥʪʝʪʠʯʥʠʭ (2,6-ʜʠʤʝʪʠʣʧʽʨʠʜʠʥ-1-ʦʢʩʠʜ, 2 ʛ/ʣ) ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʚʭʦʜʷʪʴ 

ʪʘʢʦʞ ʤʽʢʨʦʝʣʝʤʝʥʪʠ ʫ ʭʝʣʘʪʥʽʡ ʬʦʨʤʽ (ɹʦʨ - 0,3 ʛ/ʣ; ʂʦʙʘʣʴʪ - 0,024 ʛ/ʣ; ʄʽʜʴ - 0,9 ʛ/ʣ; ʎʠʥʢ - 0,9 ʛ/ʣ; 

ɿʘʣʽʟʦ - 2,4 ʛ/ʣ; ʄʘʨʛʘʥʝʮʴ - 2,4 ʛ/ʣ; ʄʦʣʽʙʜʝʥ - 0,06 ʛ/ʣ; ʄʘʛʥʽʡ - 3,2 ʛ/ʣ) ʪʘ ʧʦʣʽʝʪʠʣʝʥʛʣʽʢʦʣʽ ʇɽɻ-

200; ʇɽɻ-400; ʇɽɻ-600 ʧʦ 60 ʛ/ʣ. ʆʩʪʘʥʥʽ ʚʠʢʦʥʫʶʪʴ ʨʦʣʴ ʧʨʠʣʠʧʘʯʽʚ ʽ ʢʨʽʦʧʨʦʪʝʢʪʦʨʘ. ɺʝʛʝʩʪʠʤ 

ʟʙʽʣʴʰʫʻ ʝʥʝʨʛʽʶ ʧʨʦʨʦʩʪʘʥʥʷ ʽ ʧʦʣʴʦʚʫ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ, ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ, 

ʧʽʜʚʠʱʫʻ ʩʪʽʡʢʽʩʪʴ ʨʦʩʣʠʥ ʜʦ ʭʚʦʨʦʙ ʪʘ ʩʪʨʝʩʦʚʠʭ ʬʘʢʪʦʨʽʚ, ʟʥʽʤʘʻ ʬʽʪʦʪʦʢʩʠʯʥʠʡ ʝʬʝʢʪ, ʤʘʻ 

ʘʥʪʠʤʫʪʘʛʝʥʥʫ ʜʽʶ, ʟʘʙʝʟʧʝʯʫʻ ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʩʪʘʜʽʷʭ ʨʦʩʪʫ ʡ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ, 

ʧʽʜʚʠʱʫʻ ʚʨʦʞʘʡ ʪʘ ʷʢʽʩʪʴ ʚʠʨʦʱʝʥʦʾ ʧʨʦʜʫʢʮʽʾ. 

ɹʽʦʧʨʝʧʘʨʘʪ ʈʠʟʦʛʫʤʽʥ, ʪʦʨʬôʷʥʘ ʬʦʨʤʘ (ɯʥʩʪʠʪʫʪ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʋɸɸʅ). ɼʽʶʯʘ ʨʝʯʦʚʠʥʘ: 

ʰʪʘʤʠ ʙʘʢʪʝʨʽʾ bradyrhizobium japonicum 46 ʽ ʤ-8 ʪʠʪʨ - ʥʝ ʤʝʥʰʝ 1ʭ109 ʥʘ 1 ʛ ʧʨʝʧʘʨʘʪʫ. 

ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʙʘʢʪʝʨʠʟʘʮʽʾ ʥʘʩʽʥʥʷ ʩʦʾ ʟ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʘʟʦʪʥʦʛʦ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ, 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʫʣʴʪʫʨʠ. ɼʦ ʩʢʣʘʜʫ ʧʨʝʧʘʨʘʪʫ ʚʭʦʜʠʪʴ ʩʧʝʮʽʘʣʴʥʦ ʧʽʜʛʦʪʦʚʣʝʥʠʡ ʪʦʨʬ 

ʽʟ ʨʦʟʤʥʦʞʝʥʠʤʠ ʚ ʥʴʦʤʫ ʙʘʢʪʝʨʽʘʣʴʥʠʤʠ ʢʣʽʪʠʥʘʤʠ Bradyrhizobium japonicum ʄ-8 ʘʙʦ 46, 

ʬʽʟʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʘʫʢʩʠʥʠ, ʮʠʪʦʢʽʥʽʥʠ, ʘʤʽʥʦʢʠʩʣʦʪʠ, 

ʛʫʤʽʥʦʚʽ ʢʠʩʣʦʪʠ), ʤʽʢʨʦʝʣʝʤʝʥʪʠ ʚ ʭʝʣʘʪʦʚʘʥʽʡ ʬʦʨʤʽ ʪʘ ʩʧʦʣʫʢʠ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʫ ʩʪʘʨʪʦʚʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʷʭ. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʪʘ ʽʥʦʢʫʣʷʮʽʾ ʥʘʩʽʥʥʷ ʩʧʨʠʷʣʦ 

ʟʙʽʣʴʰʝʥʥʶ ʚʨʦʞʘʡʥʦʩʪʽ. ʊʘʢ, ʫ 2018 ʨ. ʚʦʥʘ ʙʫʣʘ ʚ ʤʝʞʘʭ 1,81-2,03 ʪ/ʛʘ (ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʷ 1. ʋʨʦʞʘʡʥʽʩʪʴ ʩʦʾ ʟʘʣʝʞʥʦ ʚʽʜ ʨʝʛʫʣʷʪʦʨʽʚ ʨʦʩʪʫ ʪʘ ʽʥʦʢʫʣʷʮʽʾ ʥʘʩʽʥʥʷ, ʪ/ʛʘ 

ɹʽʦʧʨʝʧʘʨʘʪ 

(ʬʘʢʪʦʨ ɸ) 

ʈʝʛʫʣʷʪʦʨʠ ʨʦʩʪʫ 

(ʬʘʢʪʦʨ ɺ) 
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ʂʦʥʪʨʦʣʴ (ʙʝʟ 

ʽʥʦʢʫʣʷʮʽʾ) 

ʂʦʥʪʨʦʣʴ  

(ʙʝʟ ʦʙʨʦʙʢʠ) 
1,81 ˈ 1,68 ˈ 1,75 ˈ 

ɽʢʦʩʪʠʤ 1,89 +0,08 1,72 +0,04 1,81 +0,06 



ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 24 

 

 

ɺʝʛʝʩʪʠʤ 1,91 +0,10 1,77 +0,09 1,84 +0,09 

ʈʠʟʦʛʫʤʽʥ 

ʂʦʥʪʨʦʣʴ  

(ʙʝʟ ʦʙʨʦʙʢʠ) 
1,94 ˈ 1,80 ˈ 1,87 ˈ 

ɽʢʦʩʪʠʤ 2,01 +0,07 1,83 +0,03 1,92 +0,05 

ɺʝʛʝʩʪʠʤ 2,03 +0,09 1,87 +0,07 1,95 +0,08 

ʅɯʈ05 ʧʦ ʬʘʢʪʦʨʫ ɸ   0,06  0,05   

ʅɯʈ05 ʧʦ ʬʘʢʪʦʨʫ ɺ  0,07  0,06   

ʅɯʈ05 ʧʦ ʬʘʢʪʦʨʫ ɸɺ  0,10  0,08   

ʆʙʨʦʙʢʘ ʧʦʩʽʚʽʚ ʨʝʛʫʣʷʪʦʨʦʤ ʨʦʩʪʫ ɽʢʦʩʪʠʤ ʩʧʨʠʷʣʘ ʽʩʪʦʪʥʦʤʫ ʟʙʽʣʴʰʝʥʥʶ ʚʨʦʞʘʡʥʦʩʪʽ ʥʘ  

0,08 ʪ/ʛʘ (ʅɯʈ05 ʧʦ ʬʘʢʪʦʨʫ ɺ = 0,07 ʪ/ʛʘ). ɹʽʣʴʰʫ ʧʨʠʙʘʚʢʫ ʚʨʦʞʘʶ ʟʘʙʝʟʧʝʯʠʣʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʝʧʘʨʘʪʫ ɺʝʛʝʩʪʠʤ ï 0,10 ʪ/ʛʘ, ʥʘ ʬʦʥʽ ʽʥʦʢʫʣʷʮʽʾ ï 0,09 ʪ/ʛʘ. 

ɯʥʦʢʫʣʷʮʽʷ ʥʘʩʽʥʥʷ ʈʠʟʦʛʫʤʽʥʦʤ ʩʧʨʠʷʣʘ ʽʩʪʦʪʥʦʤʫ ʟʙʽʣʴʰʝʥʥʶ ʚʨʦʞʘʡʥʦʩʪʽ ʥʘ 0,13 ʪ/ʛʘ 

(ʅɯʈ05 ʧʦ ʬʘʢʪʦʨʫ ɸ = 0,06 ʪ/ʛʘ). 

ʋ 2019 ʨ. ʚʨʦʞʘʡʥʽʩʪʴ ʩʦʾ ʩʪʘʥʦʚʠʣʘ 1,68-1,87 ʪ/ʛʘ. ʈʝʛʫʣʷʪʦʨ ʨʦʩʪʫ ɽʢʦʩʪʠʤ ʧʦʢʘʟʘʚ ʥʠʟʴʢʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ. ʊʦʜʽ ʷʢ, ʚʠʢʦʨʠʩʪʘʥʥʷ ɺʝʛʝʩʪʠʤʫ ʩʧʨʠʷʣʦ ʽʩʪʦʪʥʦʤʫ ʟʙʽʣʴʰʝʥʥʶ ʚʨʦʞʘʶ ʥʘ 0,09 ʪ/ʛʘ, 

ʥʘ ʬʦʥʽ ʽʥʦʢʫʣʷʮʽʾ ï ʥʘ 0,07 ʪ/ʛʘ (ʅɯʈ05 ʧʦ ʬʘʢʪʦʨʫ ɺ = 0,06 ʪ/ʛʘ). ɿʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʧʨʝʧʘʨʘʪʫ 

ʈʠʟʦʛʫʤʽʥ ʜʘʣʦ ʽʩʪʦʪʥʫ ʧʨʠʙʘʚʢʫ ʚʨʦʞʘʶ ï      0,12 ʪ/ʛʘ, ʱʦ ʩʪʘʥʦʚʠʪʴ 7,1%. 

ɿʘ ʜʚʦʨʽʯʥʠʤʠ ʜʘʥʠʤʠ ʚʨʦʞʘʡʥʽʩʪʴ ʩʦʾ ʩʢʣʘʜʘʣʘ 1,75-1,95 ʪ/ʛʘ. ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʝʛʫʣʷʪʦʨʘ 

ʨʦʩʪʫ ɽʢʦʩʪʠʤ ʚʨʦʞʘʡʥʽʩʪʴ ʟʙʽʣʴʰʫʚʘʣʘʩʴ ʥʘ 0,05-0,06 ʪ/ʛʘ, ʘʙʦ 2,7-3,4%. ɺʠʱʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʽʜʤʽʯʝʥʘ ʫ ʧʨʝʧʘʨʘʪʫ ɺʝʛʝʩʪʠʤ, ʜʝ ʧʨʠʙʘʚʢʘ ʜʦ ʢʦʥʪʨʦʣʶ ʩʪʘʥʦʚʠʣʘ 0,09 ʪ/ʛʘ (5,1%); ʥʘ ʬʦʥʽ 

ʽʥʦʢʫʣʷʮʽʾ ʥʘʩʽʥʥʷ ï 0,08 ʪ/ʛʘ (4,3%).  

ɯʥʦʢʫʣʷʮʽʷ ʥʘʩʽʥʥʷ ʈʠʟʦʛʫʤʽʥʦʤ ʟʘʙʝʟʧʝʯʠʣʘ ʧʨʠʨʽʩʪ ʚʨʦʞʘʶ 0,12 ʪ/ʛʘ, ʱʦ ʩʪʘʥʦʚʠʪʴ 6,8%. 

ɺʠʩʥʦʚʦʢ. ʆʙʨʦʙʢʘ ʧʦʩʽʚʽʚ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʫ ɽʢʦʩʪʠʤ ʽ ɺʝʛʝʩʪʠʤ ʟʘʙʝʟʧʝʯʫʻ ʧʨʠʙʘʚʢʫ 

ʚʨʦʞʘʶ 0,06-0,09 ʪ/ʛʘ, ʪʦʜʽ ʷʢ ʩʫʤʽʩʥʦ ʟ ʽʥʦʢʫʣʷʮʽʻʶ ʥʘʩʽʥʥʷ ʈʠʟʦʛʫʤʽʥʦʤ ʚʦʥʘ ʩʪʘʥʦʚʠʪʴ 0,17-0,20 

ʪ/ʛʘ (9,7-11,4%). ʅʘʡʙʽʣʴʰʘ ʚʨʦʞʘʡʥʽʩʪʴ ʩʦʾ ʩʦʨʪʫ ɿʦʣʫʰʢʘ ʩʬʦʨʤʫʚʘʣʘʩʴ ʫ ʚʘʨʽʘʥʪʽ, ʜʝ ʚʠʢʦʨʠʩʪʘʣʠ 

ʦʙʨʦʙʢʫ ʧʦʩʽʚʽʚ ʨʝʛʫʣʷʪʦʨʦʤ ʨʦʩʪʫ ɺʝʛʝʩʪʠʤ ʥʘ ʬʦʥʽ ʽʥʦʢʫʣʷʮʽʾ ʥʘʩʽʥʥʷ ï 1,95 ʪ/ʛʘ. 
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ʍɯʄɯʏʅʀʁ ʉʂʃɸɼ, ʇʈʀɿʅɸʏɽʅʅʗ ʇʀʊʅʆɰ ɹʋʊʀʃʔʆɺɸʅʆɰ ɺʆɼʀ ʊɸ 

ʌɸʂʊʆʈʀ ʌʆʈʄʋɺɸʅʅʗ ɯ ɿɹɽʈɽɾɽʅʅʗ ɰɰ ʉʇʆɾʀɺʏʀʍ ɺʃɸʉʊʀɺʆʉʊɽʁ 

ɼ. ʄʠʨʦʥʯʫʢ, ʩʪ. ʛʨ. ɽʆ-19 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʇʨʦʙʣʝʤʘ ʯʠʩʪʦʾ ʚʦʜʠ ï ʧʨʦʙʣʝʤʘ ʞʠʪʪʷ ʽ ʩʤʝʨʪʽ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ. ɿʘʙʨʫʜʥʝʥʘ ʚʦʜʘ ʥʝ 

ʪʽʣʴʢʠ ʥʘʥʦʩʠʪʴ ʰʢʦʜʫ ʥʠʥʽʰʥʴʦʤʫ ʧʦʢʦʣʽʥʥʶ, ʘʣʝ  ʡʦʛʦ ʛʝʥʦʬʦʥʜʫ.  

ʇʠʪʥʘ ʧʨʠʨʦʜʥʘ ʧʨʽʩʥʘ ʚʦʜʘ ï ʮʝ ʚʦʜʥʦ-ʛʘʟʦ-ʩʦʣʴʦʚʠʡ ʨʦʟʯʠʥ ʩʢʣʘʜʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ. ɺ 



ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 25 

 

 

ʥʽʡ ʤʽʩʪʷʪʴʩʷ ʽʦʥʠ ʥʝʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ: Na+; K+; Ca2+; ʄg2+; Fe 3+; Fe 2+; Al3+; NH4+; Cl -; HCO 

3-; SO42-; NO3-; NO2-; F-; SiO 32-; HS -; CO32- ; ʨʦʟʯʠʥʝʥʽ ʛʘʟʠ O2; CO2; N2; H2S; ʩʫʩʧʝʥʜʦʚʘʥʽ 

ʯʘʩʪʠʥʢʠ; ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʽ ʧʨʦʜʫʢʪʠ  ʾʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʪʝʭʥʦʛʝʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʧʨʘʢʪʠʯʥʦ ʚʩʷ ʧʨʽʩʥʘ ʚʦʜʘ ʧʦʚʝʨʭʥʝʚʠʭ ʽ ʧʽʜʟʝʤʥʠʭ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʘ ʨʝʯʦʚʠʥʘʤʠ ï ʢʩʝʥʦʙʽʦʪʠʢʘʤʠ 

(ʛʝʨʙʽʮʠʜʘʤʠ, ʜʽʦʢʩʘʥʘʤʠ, ʧʝʩʪʠʮʠʜʘʤʠ, ʧʨʦʜʫʢʪʘʤʠ ʧʝʨʝʨʦʙʢʠ ʥʘʬʪʠ), ʟʙʽʣʴʰʠʚʩʷ ʚʤʽʩʪ ʪʦʢʩʠʯʥʠʭ 

ʽʦʥʽʚ, ʪʘʢʠʭ ʷʢ Hg2+; Pb 2+; Cd 2+; AsOʟ 3-; CrO42-; SeO42-. ɺʦʥʠ ʽ ʽʦʥʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʥʘʚʽʪʴ ʚ 

ʥʘʡʤʝʥʰʠʭ ʢʦʥʮʝʥʪʨʘʮʽʷʭ, ʧʨʠʛʥʽʯʫʶʪʴ ʽʤʫʥʥʫ ʩʠʩʪʝʤʫ ʽ ʧʨʠʚʦʜʷʪʴ ʜʦ ʨʽʟʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʧʦʨʫʰʝʥʴ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ. ʊʦʢʩʠʯʥʽ ʝʬʝʢʪʠ ʟʫʤʦʚʣʶʶʪʴ: ʤʠʰʷʢ ï ʥʠʨʢʦʚʫ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʽ 

ʨʦʟʫʤʦʚʽ ʨʦʟʣʘʜʠ; ʩʝʣʝʥ ï ʧʦʨʫʰʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʧʝʯʽʥʢʠ; ʢʘʜʤʽʡ ï ʛʽʧʝʨʪʦʥʽʶ, ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʠʨʦʢ, 

ʟʥʠʞʝʥʥʷ ʛʝʤʦʛʣʦʙʽʥʫ ʚ ʢʨʦʚʽ; ʩʚʠʥʝʮʴ ï ʘʥʝʤʽʶ, ʥʠʨʢʦʚʫ ʥʝʜʦʩʪʘʪʥʽʩʪʴ, ʨʦʟʫʤʦʚʫ ʚʽʜʩʪʘʣʽʩʪʴ ʫ 

ʜʽʪʝʡ; ʨʪʫʪʴ ï ʥʝʨʚʦʚʽ ʨʦʟʣʘʜʠ, ʧʘʨʘʣʽʯ, ʩʣʽʧʦʪʫ, ʚʨʦʜʞʝʥʽ ʜʝʬʝʢʪʠ; ʤʽʜʴ ï ʧʦʨʫʰʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ 

ʧʝʯʽʥʢʠ. ʅʘʚʽʪʴ ʷʢʱʦ ʛʨʘʥʠʯʥʦ ï ʜʦʧʫʩʪʠʤʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʦ ʦʢʨʝʤʠʤ ʢʦʤʧʦʥʝʥʪʘʤ ʥʝ ʙʫʜʫʪʴ 

ʧʝʨʝʚʠʱʝʥʽ, ʢʦʞʥʠʡ ʧʦʢʘʟʥʠʢ ʽʟ ʥʠʭ ʚʠʟʥʘʯʘʻ ʙʝʟʧʝʯʥʠʡ ʜʣʷ ʣʶʜʠʥʠ ʨʽʚʝʥʴ ʨʝʯʦʚʠʥ ʦʢʨʝʤʦ ʦʜʥʘ ʚʽʜ 

ʦʜʥʦʾ. ɿʽʙʨʘʥʽ ʨʘʟʦʤ, ʥʘʚʽʪʴ ʚ ʤʽʢʨʦ ʢʽʣʴʢʦʩʪʷʭ, ʚʦʥʠ ʙʘʛʘʪʦʨʘʟʦʚʦ ʧʦʩʠʣʶʶʪʴ ʨʫʡʥʫʶʯʫ ʜʽʶ ʦʜʥʘ ʥʘ 

ʦʜʥʫ. 

ʌʘʩʦʚʘʥʘ ʚʦʜʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ ʚ ʩʠʨʦʤʫ ʚʠʛʣʷʜʽ. ʊʦʤʫ ʚʠʤʦʛʠ ʜʦ ʥʝʾ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʙʽʣʴʰ ʞʦʨʩʪʢʠʤʠ, ʥʽʞ ʜʦ ʚʦʜʦʧʨʦʚʽʜʥʦʾ. ʊʘʢʘ ʚʦʜʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʛʘʨʘʥʪʦʚʘʥʦʾ ʷʢʦʩʪʽ. ɼʦʩʣʽʜʞʝʥʽ 39 

ʥʘʡʤʝʥʫʚʘʥʴ ʬʘʩʦʚʘʥʦʾ ʥʝʛʘʟʦʚʘʥʦʾ ʚʦʜʠ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ ʚ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʢʨʘʾʥʠ. 50 %  ʥʝ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʪʘʥʜʘʨʪʫ.   

ʆʩʥʦʚʥʘ ʥʝʚʠʜʠʤʘ ʥʝʙʝʟʧʝʢʘ ʬʘʩʦʚʘʥʦʾ ʚʦʜʠ ï ʤʽʢʨʦʙʠ. ʍʦʯʘ ʾʾ ʧʝʨʝʜ ʬʘʩʫʚʘʥʥʷʤ 

ʟʥʝʟʘʨʘʞʫʶʪʴ, ʮʝ ʥʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʦʥʘ ʩʪʘʻ ʙʝʟʧʝʯʥʦʶ. ɹʘʛʘʪʦ ʯʦʛʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʦʪʨʠʤʘʥʥʷ ʫʤʦʚ ʾʾ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʽ ʟʙʝʨʽʛʘʥʥʷ. ɸʣʝ ʟʜʝʙʽʣʴʰʦʛʦ ʚʦʥʠ ʧʦʨʫʰʫʶʪʴʩʷ. ɺ ʟʘʤʢʥʫʪʦʤʫ ʧʨʦʩʪʦʨʽ 

ʩʪʚʦʨʶʶʪʴʩʷ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʨʦʟʤʥʦʞʝʥʥʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʦʩʦʙʣʠʚʦ ʚʣʽʪʢʫ ʾʭ ʢʽʣʴʢʽʩʪʴ ʜʦ 

300 ʪʠʩʷʯ ʥʘ 1 ʤʣ ʬʘʩʦʚʘʥʦʾ ʚʦʜʠ. ʅʘʚʽʪʴ, ʷʢʱʦ ʥʝ ʟ'ʷʚʣʷʶʪʴʩʷ ʛʦʩʪʨʽ ʢʠʰʢʦʚʦ-ʰʣʫʥʢʦʚʽ ʽʥʬʝʢʮʽʡ, 

ʚʩʷ ʤʽʢʨʦʙʥʘ ʤʘʩʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʚʠʜʽʣʷʻ ʧʨʦʜʫʢʪʠ ʤʝʪʘʙʦʣʽʟʤʫ, ʷʢʽ ʥʘʜʟʚʠʯʘʡʥʦ 

ʪʦʢʩʠʯʥʽ. ɺʦʥʠ ʚʠʢʣʠʢʘʶʪʴ ʭʨʦʥʽʯʥʫ ʽʥʪʦʢʩʠʢʘʮʽʶ ʧʘʨʝʥʭʽʤʘʪʦʟʥʠʭ ʦʨʛʘʥʽʚ, ʱʦ ʤʦʞʝ ʚʽʜʦʙʨʘʟʠʪʠʩʷ 

ʥʘ ʩʪʘʥʽ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ ʟ ʥʠʟʴʢʠʤ ʽʤʫʥʥʠʤ ʩʪʘʪʫʩʦʤ.  

ʈʠʥʦʢ ʬʘʩʦʚʘʥʦʾ ʚʦʜʠ ʟʘʧʦʣʦʥʠʚ ʬʘʣʴʩʠʬʽʢʘʪ. ʑʦʙ ʚʦʜʘ ʜʦʚʰʝ ʟʙʝʨʽʛʘʣʘʩʴ ʧʽʜʧʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʥʩʝʨʚʘʥʪʠ, ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʷʢʽ ʥʘ ʝʪʠʢʝʪʮʽ ʚʽʜʩʫʪʥʷ. 

ʗʢʽʩʪʴ ʬʘʩʦʚʘʥʦʾ ʚʦʜʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʘʪʝʨʽʘʣʫ, ʟ ʷʢʦʛʦ ʟʨʦʙʣʝʥʦ ʧʣʷʰʢʫ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʙʫʪʣʽ ʟ ʧʦʣʽʢʘʨʙʦʥʘʪʫ ʽ ʧʦʣʽʝʪʠʣʝʥʫ. ɺ ʇɽʊ ʩʪʽʥʢʠ ʙʫʪʣʷ ʧʦʯʠʥʘʶʪʴ ʢʦʥʪʘʢʪʫʚʘʪʠ ʟ ʚʦʜʦʶ ʯʝʨʝʟ 3 

ʤʽʩʷʮʽ, ʱʦ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʾʾ ʦʪʨʫʻʥʥʷ. ʇɽʊ ʻ ʛʘʟʦʧʨʦʥʠʢʥʠʤ ʽ ʤʘʻ ʟʜʘʪʥʽʩʪʴ ʘʙʩʦʨʙʫʚʘʪʠ ʨʽʟʥʽ 

ʭʽʤʽʯʥʽ ʜʦʤʽʰʢʠ. ʇʦʣʽʢʘʨʙʦʥʘʪ ʙʽʣʴʰ ʤʽʮʥʠʡ ʤʘʪʝʨʽʘʣ ʽ ʚʦʜʘ ʥʝ ʟʤʽʥʶʻ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʚʧʨʦʜʦʚʞ 12 ʤʽʩʷʮʽʚ.  

ʅʝ ʚʩʽ ʬʘʩʦʚʘʥʽ ʚʦʜʠ ʧʨʠʜʘʪʥʽ ʜʣʷ ʱʦʜʝʥʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʫ ʛʨʘʜʘʮʽʶ: 

ʥʘʪʫʨʘʣʴʥʘ ʧʠʪʥʘ ʚʦʜʘ, ʤʽʥʝʨʘʣʴʥʘ ʩʪʦʣʦʚʘ, ʤʽʥʝʨʘʣʴʥʘ ʣʽʢʫʚʘʣʴʥʦ ï ʩʪʦʣʦʚʘ ʽ ʤʽʥʝʨʘʣʴʥʘ ʣʽʢʫʚʘʣʴʥʘ. 

ʈʘʥʽʰʝ ʦʩʪʘʥʥʽ ʜʚʽ ʨʝʘʣʽʟʫʚʘʣʠ ʪʽʣʴʢʠ ʯʝʨʝʟ ʘʧʪʝʢʠ. ʈʽʟʥʠʮʷ ʤʽʞ ʥʠʤʠ ʩʫʪʪʻʚʘ ï ʽ ʟʘ ʟʘʛʘʣʴʥʠʤ 

ʩʦʣʝʚʤʽʩʪʦʤ, ʽ ʟʘ ʩʢʣʘʜʦʤ ʤʽʢʨʦʢʦʤʧʦʥʝʥʪʽʚ. ɿʛʽʜʥʦ ʜʽʶʯʠʭ ʥʦʨʤʘʪʠʚʽʚ, ʚ ʩʪʦʣʦʚʽʡ ʚʦʜʽ ʜʦʧʫʩʢʘʶʪʴʩʷ 

ʙʽʣʴʰ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʥʘʷʚʥʦʩʪʽ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʥʽʞ ʚ ʣʽʢʫʚʘʣʴʥʦ ï 

ʩʪʦʣʦʚʽʡ, ʦʩʢʽʣʴʢʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʧʝʨʰʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʪʠʤʯʘʩʦʚʦʛʦ ʩʧʦʞʠʚʘʥʥʷ. ʄʽʥʝʨʘʣʴʥʽ ʚʦʜʠ 

ʧʠʪʠ ʧʦʩʪʽʡʥʦ ʥʝ ʤʦʞʥʘ, ʪʘʢ ʷʢ ʚʟʘʤʽʥ ʣʽʢʫʚʘʣʴʥʦʛʦ ʝʬʝʢʪʫ ʦʪʨʠʤʫʻʤʦ ʧʨʦʪʠʣʝʞʥʠʡ. ʃʽʢʘʨʽ ʢʘʞʫʪʴ, 

ʱʦ ʥʘʚʽʪʴ ʷʢʱʦ ʫ ʚʦʜʽ ʚʽʜʩʫʪʥʽ ʥʝʙʝʟʧʝʯʥʽ ʟʘʙʨʫʜʥʝʥʥʷ, ʘ ʪʽʣʴʢʠ ʧʽʜʚʠʱʝʥʘ ʟʘʛʘʣʴʥʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ, ʪʦ 

ʧʦʩʪʽʡʥʝ ʩʧʦʞʠʚʘʥʥʷ ʪʘʢʦʾ ʚʦʜʠ ï ʧʨʷʤʠʡ ʰʣʷʭ ʜʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʠʨʦʢ ʽ ʧʝʯʽʥʢʠ.  

ɺ ʤʘʛʘʟʠʥʘʭ ʧʨʦʜʘʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʤʽʥʝʨʘʣʴʥʽ ʚʦʜʠ ʽ ʟʦʚʩʽʤ ʚʽʜʩʫʪʥʷ ʟʥʝʩʦʣʝʥʘ. ɺʦʜʘ ʟ 

ʟʘʛʘʣʴʥʦʶ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ ʙʽʣʴʰʝ 2 ʛ/ʣ ʧʨʠʩʢʦʨʶʻ ʧʨʦʮʝʩ ʩʪʘʨʽʥʥʷ. ʊʦʤʫ ʤʽʥʝʨʘʣʴʥʽ ʚʦʜʠ ʤʦʞʥʘ 

ʧʠʪʠ ʪʽʣʴʢʠ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʣʽʢʘʨʷ ʽ ʦʙʤʝʞʝʥʠʡ ʯʘʩ. ʏʠʤ ʤʝʥʰʝ ʩʦʣʝʡ ʫ ʚʦʜʽ, ʪʠʤ ʚʦʥʘ ʢʨʘʱʘ. ʈʘʟʦʤ 

ʟ ʪʠʤ, ʞʦʜʥʘ ʰʪʫʯʥʘ ʽ ʜʠʩʪʠʣʴʦʚʘʥʘ ʚʦʜʘ ʘʙʦ ʧʽʩʣʷ ʟʚʦʨʦʪʥʦʛʦ ʦʩʤʦʩʫ ʥʝ ʤʦʞʝ ʟʘʤʽʥʠʪʠ ʧʨʠʨʦʜʥʫ, 

ʷʢʘ ʤʽʩʪʠʪʴ ʦʧʪʠʤʘʣʴʥʠʡ ʥʘʙʽʨ ʞʠʪʪʻʚʦ ʥʝʦʙʭʽʜʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ʑʦʨʽʯʥʦ 14 % ʩʧʦʞʠʚʘʯʽʚ ʚʽʜʤʦʚʣʷʶʪʴʩʷ ʚʽʜ ʬʘʩʦʚʘʥʦʾ ʚʦʜʠ ʥʘ ʢʦʨʠʩʪʴ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ 

ʝʬʝʢʪʠʚʥʦ ʜʦʦʯʠʱʫʻ ʤʫʥʽʮʠʧʘʣʴʥʫ ʚʦʜʦʧʨʦʚʽʜʥʫ ʚʦʜʫ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʚʦʨʦʪʥʦʛʦ ʦʩʤʦʩʫ, ʪʦʙʪʦ 

ʟʘʣʠʰʘʶʯʠ ʾʾ çʞʠʚʦʶè ʟ ʧʨʠʨʦʜʥʠʤ ʥʘʙʦʨʦʤ ʢʦʨʠʩʥʠʭ ʤʽʥʝʨʘʣʽʚ. 

ʈʦʟʨʦʙʣʝʥʘ ʥʦʚʘ ʪʝʭʥʦʣʦʛʽʷ ʽ ʩʪʚʦʨʝʥʽ ʫʩʪʘʥʦʚʢʠ ʩʝʨʽʾ çʂʨʠʥʠʯʢʘè ʽ çʅʘʜʽʷè ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

http://uk.wikipedia.org/wiki/%D0%90%D0%B1%D1%81%D0%BE%D1%80%D0%B1%D1%86%D1%96%D1%8F
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LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 26 

 

 

ʯʠʩʪʦʾ ʣʽʢʫʚʘʣʴʥʦʾ ʚʦʜʠ ʽʟ ʚʦʜʦʧʨʦʚʽʜʥʦʾ. ʋʩʪʘʥʦʚʢʠ ʩʝʨʽʾ çʂʨʠʥʠʯʢʘè ʜʦʟʚʦʣʷʶʪʴ ʥʝ ʪʽʣʴʢʠ 

ʦʯʠʱʫʚʘʪʠ ʚʦʜʫ ʚʽʜ ʨʘʜʽʦʥʫʢʣʽʜʽʚ, ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʭʣʦʨʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ, ʘʣʝ ʨʫʡʥʫʚʘʪʠ ʘʩʦʮʽʘʪʠ 

ʤʦʣʝʢʫʣ ʚʦʜʠ, ʷʢʽ ʻ ʦʩʥʦʚʦʶ ʚʦʜʥʦ-ʩʪʨʫʢʪʫʨʥʦʾ ʧʘʤ'ʷʪʽ ʧʨʦ ʪʦʢʩʠʯʥʽ ʭʽʤʽʯʥʽ ʩʧʦʣʫʢʠ, ʚʠʜʘʣʝʥʽ ʟ 

ʚʦʜʠ; ʚʦʜʘ ʥʘʩʠʯʫʻʪʴʩʷ ʩʪʘʙʽʣʴʥʠʤʠ ʤʽʢʨʦʝʣʝʤʝʥʪʘʤʠ, ʱʦ ʚʠʜʘʣʷʶʪʴ ʯʦʨʥʦʙʠʣʴʩʴʢʽ ʨʘʜʽʦʥʫʢʣʽʜʠ ʽʟ 

ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ, ʥʘʙʫʚʘʻ ʩʪʨʫʢʪʫʨʠ ʪʘʣʦʾ ʚʦʜʠ. ʋʩʪʘʥʦʚʢʠ ʩʝʨʽʾ çʅʘʜʽʷè ʜʘʶʪʴ ʣʽʢʫʚʘʣʴʥʫ ʚʦʜʫ ʟʽ 

ʟʥʠʞʝʥʠʤ ʥʘ 40 % ʚʤʽʩʪʦʤ ʜʝʡʪʝʨʽʶ ʽ ʪʨʠʪʽʶ. 

ʄʽʥʝʨʘʣʴʥʘ ʚʦʜʘ ʷʢ ʧʨʦʜʫʢʪ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʙʨʦʙʢʠ ʧʦʚʠʥʥʘ ʪʨʠʚʘʣʠʡ ʩʪʨʦʢ ʟʙʝʨʽʛʘʪʠ ʩʚʦʾ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʙʫʪʠ ʜʦʙʨʦʶ ʚ ʩʘʥʽʪʘʨʥʦʤʫ ʧʣʘʥʽ ʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʷ ʢʦʤʧʣʝʢʩʦʤ  ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

5. ʅ. ʄ. ʆʙʽʶʭ ʇʨʘʚʦʚʽ ʘʩʧʝʢʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʚʦʜ ʚ ʋʢʨʘʾʥʽ [ʥʝʜʦʩʪʫʧʥʝ 

ʧʦʩʠʣʘʥʥʷ ʟ ʯʝʨʚʝʥʴ 2019]/ ʅʘʫʢʦʚʠʡ ʚʽʩʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ. 
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6. ʂʨʫʛʣʦʚʘ ʆ. ʉʚʽʪʦʚʘ ʧʨʘʢʪʠʢʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʙʫʪʠʣʴʦʚʘʥʠʭ ʚʦʜ // ɺʠʤʽʨʶʚʘʣʴʥʘ ʪʝʭʥʽʢʘ ʪʘ 

ʤʝʪʨʦʣʦʛʽʷ, ˉ 67, 2007 ʨ. ɽʣʝʢʪʨʦʥʥʠʡ ʘʨʭʽʚ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

7. ɼʠʨʝʢʪʠʚʘ ʈʘʜʠ 98/83/ɭʉ çʇʨʦ ʷʢʽʩʪʴ ʚʦʜʠ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ ʣʶʜʠʥʦʶè ʚʽʜ 3 ʣʠʩʪʦʧʘʜʘ 

1998 ʨʦʢʫ (ʆʬʽʮʽʡʥʠʡ ʧʝʨʝʢʣʘʜ) 

 

ʋɼʂ 556.18 

ɻɯɻɯɭʅɯʏʅɯ ɺʀʄʆɻʀ ɼʆ ʗʂʆʉʊɯ ʇʀʊʅʆɰ ɹʋʊʀʃʔʆɺɸʅʆɰ ɺʆɼʀ 

ʉ. ʄʠʭʘʡʣʦʚ, ʩʪ. ʛʨ. ɽʆ-16 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʂʦʞʥʘ ʚʦʩʴʤʘ ʟ ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʙ ʙʫʪʠʣʴʦʚʘʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʛʽʛʽʻʥʽʯʥʠʤ 

ʚʠʤʦʛʘʤ ʟʘ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʟ ʥʠʭ 45% ʩʪʘʥʦʚʣʷʪʴ ʥʝʙʝʟʧʝʢʫ ʚ ʝʧʽʜʝʤʽʯʥʦʤʫ 

ʚʽʜʥʦʰʝʥʥʽ. ʂʦʞʥʘ ʧ'ʷʪʘ ʧʨʦʙʘ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʟʘ ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ.  

ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʦʜʦʧʨʦʚʽʜʥʦʶ, ʙʫʪʠʣʴʦʚʘʥʘ ʚʦʜʘ ʤʘʻ ʢʨʘʱʫ ʷʢʽʩʪʴ ʽ ʥʝ ʰʢʽʜʣʠʚʘ,  ʘʣʝ ʢʦʨʠʩʪʴ 

ʚʽʜ ʥʝʾ ʩʫʤʥʽʚʥʘ. ɸʜʞʝ ʦʩʥʦʚʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʥʦʨʤʘʪʠʚʘʤ ʙʝʟʧʝʢʠ, ʘ ʬʽʟʽʦʣʦʛʽʯʥʘ ʧʦʚʥʦʮʽʥʥʽʩʪʴ 

(ʚʤʽʩʪ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʢʘʣʴʮʽʶ, ʤʘʛʥʽʶ, ʢʘʣʽʶ, ʙʦʨʘʪʽʚ, ʡʦʜʠʜʽʚ, ʬʪʦʨʠʜʽʚ)  ʚʠʨʦʙʥʠʢʽʚ ʮʽʢʘʚʠʪʴ 

ʤʝʥʰʝ. ʅʘ ʝʪʠʢʝʪʢʘʭ ʪʘʢʦʾ ʚʦʜʠ ʧʨʠ ʟʘʟʥʘʯʝʥʥʽ ʚʤʽʩʪʫ ʤʘʢʨʦʢʦʤʧʦʥʝʥʪʽʚ ʧʨʦʩʪʦ ʩʪʘʚʠʪʴʩʷ ʟʥʘʯʦʢ 

ʤʝʥʰʝ. ʄʦʚʫ ʤʦʞʥʘ ʚʝʩʪʠ ʧʨʦ ʙʝʟʧʝʯʥʽʩʪʴ 80 % ʚʦʜʠ, ʱʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʪʦʨʛʽʚʝʣʴʥʽʡ ʤʝʨʝʞʽ, ʦʜʥʘʢ 

ʟʠʩʢʫ ʚʽʜ ʥʝʾ ʥʽʷʢʦʾ ï ʢʨʽʤ ʪʘʤʫʚʘʥʥʷ ʩʧʨʘʛʠ. 

ɿʘ ʟʦʚʥʽʰʥʽʤ ʚʠʛʣʷʜʦʤ ʙʫʪʠʣʴʦʚʘʥʘ ʚʦʜʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʨʦʟʦʨʦʶ, ʙʝʟʙʘʨʚʥʦʶ, ʥʝ ʤʘʪʠ ʨʽʟʢʦʛʦ 

ʟʘʧʘʭʫ ʽ ʩʪʦʨʦʥʥʽʭ ʜʦʤʽʰʦʢ, ʥʝ ʧʦʚʠʥʥʦ ʙʫʪʠ ʧʣʽʚʢʠ ʽ ʦʩʘʜʫ. ʍʦʯʘ ʚ ʜʝʷʢʠʭ ʣʽʢʫʚʘʣʴʥʠʭ ʚʦʜʘʭ 

ʥʝʟʥʘʯʥʠʡ ʩʚʽʪʣʠʡ ʦʩʘʜ ʜʦʧʫʩʢʘʻʪʴʩʷ. ʇʦʪʨʽʙʥʦ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʥʘ ʜʘʪʫ ʚʠʧʫʩʢʫ ʚʦʜʠ: ʟʘ ʥʦʨʤʘʪʠʚʘʤʠ 

ʚʦʜʘ ʤʦʞʝ ʟʙʝʨʽʛʘʪʠʩʷ ʥʝ ʙʽʣʴʰʝ ʨʦʢʫ. ɺʽʜʩʫʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʜʘʪʫ ʚʠʧʫʩʢʫ ï ʦʟʥʘʢʘ ʪʦʛʦ, ʱʦ 

ʚʦʜʘ ʧʽʜʨʦʙʣʝʥʘ.  

ʅʘ ʝʪʠʢʝʪʮʽ ʤʽʥʝʨʘʣʴʥʦʾ ʙʫʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʢʘʟʘʥʽ: ʧʽʜʧʨʠʻʤʩʪʚʦ ï ʚʠʨʦʙʥʠʢ; 

ʥʘʟʚʘ ʚʦʜʠ; ʦʙôʻʤ; ʥʘʟʚʘ ʜʞʝʨʝʣʘ ʽ ʥʦʤʝʨ ʩʚʝʨʜʣʦʚʠʥʠ; ʰʪʨʠʭʦʚʠʡ ʢʦʜ; ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʽ ʭʽʤʽʯʥʠʡ 

ʩʢʣʘʜ; ʧʨʠʟʥʘʯʝʥʥʷ ʚʦʜʠ; ʨʝʢʦʤʝʥʜʘʮʽʾ ʧʦ ʾʾ ʩʧʦʞʠʚʘʥʥʶ ʽ ʟʙʝʨʽʛʘʥʥʶ, ʜʘʪʘ ʨʦʟʣʠʚʫ ʽ ʩʪʨʦʢ 

ʟʙʝʨʽʛʘʥʥʷ. ʗʢʱʦ ʥʘ ʝʪʠʢʝʪʮʽ ʚʤʽʩʪ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʽʘʧʘʟʦʥʦʤ ʧʦʢʘʟʥʠʢʽʚ (250-350 

ʤʛ) ï ʮʝ ʜʦʙʨʠʡ ʟʥʘʢ ï ʚʦʜʘ ʜʦʙʫʪʘ ʽʟ ʧʨʠʨʦʜʥʦʛʦ ʜʞʝʨʝʣʘ, ʘʜʞʝ ʚʨʘʥʽʰʥʷ ʚʦʜʘ ʤʦʞʝ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ 

ʚʝʯʽʨʥʴʦʾ. ʊʦʯʥʠʡ ʚʤʽʩʪ ʢʦʞʥʦʛʦ ʤʽʢʨʦʝʣʝʤʝʥʪʫ ʧʦʚʠʥʝʥ ʥʘʚʝʩʪʠ ʥʘ ʜʫʤʢʫ ʧʨʦ ʰʪʫʯʥʫ ʤʽʥʝʨʘʣʽʟʘʮʽʶ 

ʚʦʜʠ, ʜʝ ʜʦʟʫʚʘʥʥʷ ʨʦʟʨʘʭʦʚʘʥʽ.  

ʗʢʱʦ ʥʘ ʝʪʠʢʝʪʮʽ ʚʢʘʟʘʥʦ, ʱʦ ʚʦʜʘ ʢʘʚʢʘʟʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʨʦʟʣʠʪʘ ʧʽʜ 

ʂʠʻʚʦʤ ï ʜʣʷ ʧʦʢʫʧʮʷ ʧʨʠʚʽʜ ʟʘʜʫʤʘʪʠʩʷ. ʉʧʨʘʚʞʥʶ ʤʽʥʝʨʘʣʴʥʫ ʚʦʜʫ ʨʦʟʣʠʚʘʶʪʴ ʥʘ ʤʽʩʮʽ ʾʾ 

ʚʠʜʦʙʫʪʢʫ. ɼʦʜʘʪʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʤʽʩʪ ʫ ʚʦʜʽ ʙʽʣʢʽʚ, ʞʠʨʽʚ, ʚʫʛʣʝʚʦʜʽʚ, ʘ ʪʘʢʦʞ ʧʦʢʘʟʥʠʢ ʾʾ 

http://archive.nbuv.gov.ua/portal/soc_gum/nvnau_pravo/2011_165_1/11onm.pdf
http://www.nbuv.gov.ua/portal/soc_gum/nvnau_pravo/
http://www.nbuv.gov.ua/portal/soc_gum/nvnau_pravo/
https://uk.wikipedia.org/wiki/ISSN
https://www.worldcat.org/search?fq=x0:jrnl&q=n2:2222-5226
http://ena.lp.edu.ua:8080/bitstream/ntb/6481/1/23.pdf
http://ena.lp.edu.ua:8080/
http://zakon1.rada.gov.ua/laws/show/994_963
http://zakon1.rada.gov.ua/laws/show/994_963
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LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 27 

 

 

ʢʘʣʦʨʽʡʥʦʩʪʽ ï ʟʚʠʯʘʡʥʠʡ ʤʘʨʢʝʪʠʥʛʦʚʠʡ ʭʽʜ. ɼʦ ʷʢʦʩʪʽ ʚʦʜʠ ʮʝ ʥʝ ʤʘʻ ʥʽʷʢʦʛʦ ʚʽʜʥʦʰʝʥʥʷ.  

ʉʣʽʜ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʥʘ ʦʬʦʨʤʣʝʥʥʷ ʧʨʦʜʫʢʪʫ. ʗʢʱʦ ʝʪʠʢʝʪʢʘ ʙʣʽʜʘ, ʧʦʛʘʥʦ ʘʙʦ ʥʝʜʙʘʣʦ 

ʥʘʜʨʫʢʦʚʘʥʘ, ʪʦ ʾʾ ʷʢʽʩʪʴ ʚʽʜʧʦʚʽʜʘʻ ʷʢʦʩʪʽ ʚʤʽʩʪʫ ʧʣʷʰʢʠ. ʁʤʦʚʽʨʥʽʩʪʴ ʧʨʠʜʙʘʪʠ ʷʢʽʩʥʫ ʙʫʪʠʣʴʦʚʘʥʫ 

ʚʦʜʫ ʚʠʱʘ ʚ ʚʝʣʠʢʠʭ ʪʦʨʛʽʚʝʣʴʥʠʭ ʤʝʨʝʞʘʭ ʽ ʙʨʝʥʜʦʚʠʭ ʤʘʛʘʟʠʥʘʭ. 

ʆʩʥʦʚʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʙʫʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ ʚʠʱʦʾ ʢʘʪʝʛʦʨʽʾ ʚʽʜ ʽʥʰʠʭ ʘʥʘʣʦʛʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʚ 

ʪʦʤʫ, ʱʦ ʮʝ ʻʜʠʥʠʡ ʚʠʜ ʧʠʪʥʦʾ ʚʦʜʠ, ʜʦ ʷʢʦʛʦ, ʢʨʽʤ ʚʠʤʦʛ ʚʽʜʩʫʪʥʦʩʪʽ ʰʢʽʜʣʠʚʦʩʪʽ ʜʣʷ ʦʨʛʘʥʽʟʤʫ, 

ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʚʠʤʦʛʠ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʢʦʨʠʩʥʦʩʪʽ, ʪʦʙʪʦ ʥʦʨʤʫʚʘʥʥʷ ʚʤʽʩʪʫ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ: 

ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ, ʥʘʪʨʽʶ, ʢʘʣʽʶ, ʭʣʦʨʠʜʽʚ, ʢʘʣʴʮʽʶ, ʬʪʦʨʫ.  

ɼʝʨʞʘʚʥʽ ʛʽʛʽʻʥʽʯʥʽ ʚʠʩʥʦʚʢʠ ʧʨʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʘʥʜʘʨʪʘʤ ʥʘ ʙʫʪʠʣʴʦʚʘʥʫ ʧʠʪʥʫ ʚʦʜʫ 

ʩʢʣʘʜʘʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʴ ʚʠʙʽʨʢʦʚʦʾ ʧʘʨʪʽʾ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʾʾ ʥʘʜʘʻ ʚʠʨʦʙʥʠʢ, ʘ ʦʪʞʝ ʥʝ 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʥʝʩʝʥʽ ʥʘ ʫʩʽ ʦʙôʻʤʠ, ʱʦ ʧʦʩʪʫʧʘʶʪʴ ʜʦ ʩʧʦʞʠʚʘʯʽʚ.  

ʆʜʥʽʻʶ ʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʘʩʦʚʘʥʦʾ ʚ ʧʣʷʰʢʠ ʚʦʜʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ 

ʧʠʪʥʠʭ ʧʦʪʨʝʙ, ʻ ʟʘʢʫʧʽʚʣʷ ʦʧʪʦʚʠʤʠ ʧʘʨʪʽʷʤʠ.  

ɿʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʠʡ ʧʦʧʠʪ ʚʣʽʪʢʫ, ʧʘʨʪʽʾ ʙʫʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ ʚʽʜʥʦʩʥʦ ʰʚʠʜʢʦ ʟʤʽʥʶʶʪʴ ʦʜʥʘ 

ʦʜʥʫ, ʘʣʝ ʚʟʠʤʢʫ ʜʝʷʢʽ ʟ ʥʠʭ ʧʽʜʜʘʶʪʴʩʷ ʪʨʠʚʘʣʦʤʫ ʟʙʝʨʽʛʘʥʥʶ. ʏʘʩʪʦ ʤʽʩʮʷ ʟʙʝʨʽʛʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦ 

ʜʣʷ ʮʴʦʛʦ ʥʝ ʧʨʠʩʪʦʩʦʚʘʥʽ. ɻʘʨʘʥʪʫʚʘʪʠ ʟʙʝʨʝʞʝʥʥʷ ʩʧʦʞʠʚʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘ ʪʘʢʠʭ ʫʤʦʚ ʥʝ 

ʤʦʞʣʠʚʦ. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʧʨʠʢʣʘʜʽ ʪʦʨʛʦʚʦʾ ʤʘʨʢʠ çʄʦʨʰʠʥʩʴʢʘè. ɺʦʜʘ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ 

ʜʞʝʨʝʣʘ (ʟʛʽʜʥʦ ʩʫʧʨʦʚʦʜʞʫʚʘʣʴʥʠʭ ʜʦʢʫʤʝʥʪʽʚ) ʨʦʟʣʠʚʫ ʩʝʨʧʥʷ ʪʘ ʛʨʫʜʥʷ  ʘʥʘʣʽʟʫʚʘʣʘʩʴ ʦʜʥʦʯʘʩʥʦ, 

ʪʦʙʪʦ ʯʝʨʝʟ ʦʜʠʥ ʪʘ 10 ʤʽʩʷʮʽʚ ʟ ʜʥʷ ʨʦʟʣʠʚʫ. ɺʠʙʽʨ ʤʽʩʷʯʥʦʛʦ ʪʝʨʤʽʥʫ ʟ ʜʥʷ ʨʦʟʣʠʚʫ ʙʫʚ 

ʦʙʫʤʦʚʣʝʥʠʡ ʯʘʩʦʤ, ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʧʦʪʨʘʧʣʷʥʥʷ ʙʫʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ ʚʽʜ ʚʠʨʦʙʥʠʢʘ ʜʦ ʩʧʦʞʠʚʘʯʘ. 

ɼʚʽ ʧʘʨʪʽʾ ʧʦ 6 ʰʪ. ʬʘʩʦʚʘʥʦʾ ʦʙôʻʤʦʤ 18,9 ʜʤ3 ʙʫʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ ʜʦ ʘʥʘʣʽʟʫ ʟʙʝʨʽʛʘʣʠʩʴ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʪʝʭʥʽʯʥʠʤʠ ʫʤʦʚʘʤʠ ʚ ʩʫʭʠʭ ʩʢʣʘʜʩʴʢʠʭ ʧʨʠʤʽʱʝʥʥʷʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʚʽʜ +5 ʜʦ 

+20ęʉ ʙʝʟ ʨʠʟʠʢʫ ʧʦʪʨʘʧʣʷʥʥʷ ʧʨʷʤʦʛʦ ʩʦʥʷʯʥʦʛʦ ʧʨʦʤʽʥʥʷ. ʇʦ ʟʘʢʽʥʯʝʥʥʶ ʚʢʘʟʘʥʦʛʦ ʚʠʱʝ ʪʝʨʤʽʥʫ 

ʟʙʝʨʽʛʘʥʥʷ ʚʦʜʫ ʫʩʽʭ ʻʤʥʦʩʪʝʡ ʘʥʘʣʽʟʫʚʘʣʠ.  

ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʞʦʜʥʘ ʟ ʻʤʥʦʩʪʝʡ ʥʝ ʤʽʩʪʠʣʘ ʫ ʩʦʙʽ ʧʠʪʥʫ ʚʦʜʫ, ʷʢʘ ʙ ʫ ʧʦʚʥʽʡ ʤʽʨʽ 

ʚʽʜʧʦʚʽʜʘʣʘ ʙ ʩʘʥʽʪʘʨʥʠʤ ʧʨʘʚʠʣʘʤ ʽ ʥʦʨʤʘʤ. ɺ ʪʘʙʣ. 1 ʧʨʝʜʩʪʘʚʣʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʠʭ ʟʨʘʟʢʽʚ, ʱʦ 

ʤʘʣʠ ʥʘʡʙʽʣʴʰʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ. 

ʊʘʙʣʠʮʷ 1. - ʂʨʠʪʝʨʽʾ ʝʩʪʝʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ  ʬʘʩʦʚʘʥʦʾ ʚʦʜʠ 

 

ʇʦʢʘʟʥʠʢʠ 

ʅʦʨʤʘʪʠʚʠ   

ʷʢʦʩʪʽ, ʥʝ 

ʙʽʣʴʰʝ 

ʌʘʢʪʠʯʥʘ ʷʢʽʩʪʴ ʧʽʩʣʷ ʟʙʝʨʽʛʘʥʥʷ ʪʝʨʤʽʥʦʤ 

10 ʤʽʩʷʮʽʚ 1 ʤʽʩʷʮʴ 

ɿʨʘʟʦʢ   ˉ 1 ɿʨʘʟʦʢ   ˉ 2 ɿʨʘʟʦʢ  ˉ 3 ɿʨʘʟʦʢ   ˉ 4 

ɿʘʧʘʭ ʧʨʠ 20 Áʉ, ʙʘʣʠ 0 1 1 0 0 

ʇʨʠʩʤʘʢ, ʙʘʣʠ 0 1 1 1 0 

ɺʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ,  

ʦʜʠʥʠʮʽ 
6,5-8,5 7,5 7,65 5,6 6,1 

ʍʣʦʨʠʜʠ (Cl
-
), ʤʛ/ʜʤ

3
 150 7,5 8,0 7,5 9,5 

ʉʫʣʴʬʘʪʠ (SO4
2-

), 

ʤʛ/ʜʤ
3
 

150 8,6 6,9 3,9 6,0 

ʌʦʩʬʘʪʠ (ʈʆ4
3-
), ʤʛ/ʜʤ

3
 3,5 0,22 0,19 0,21 0,24 

ʊʘʢʽ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢ ʟʘʧʘʭ, ʧʨʠʩʤʘʢ ʪʘ ʚʦʜʥʝʚʠʡ ʧʦʢʘʟʥʠʢ ʨʦʟʣʠʪʦʾ ʤʽʩʷʮʴ 

ʥʘʟʘʜ ʚʦʜʠ (ʟʨʘʟʢʠ ˉ 3 ʪʘ 4), ʥʝ ʚʽʜʧʦʚʽʜʘʣʠ ʥʦʨʤʘʪʠʚʥʠʤ ʟʥʘʯʝʥʥʷʤ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʟʚʝʨʪʘʶʪʴ ʥʘ 

ʩʝʙʝ ʟʥʘʯʥʽ ʚʽʜʭʠʣʝʥʥʷ ʚʦʜʥʝʚʦʛʦ ʧʦʢʘʟʥʠʢʘ ʨʅ ʥʘ 0,4 ʪʘ 0,9 ʦʜʠʥʠʮʴ ʜʣʷ ʧʣʷʰʦʢ ʦʜʥʽʻʾ ʧʘʨʪʽʡ ʪʘ 

ʜʘʪʠ ʨʦʟʣʠʚʫ (ˉ3 ʪʘ ˉ4). ʊʘʢʫ ʚʦʜʫ ʩʣʽʜ ʚʚʘʞʘʪʠ ʥʝʧʨʠʜʘʪʥʦʶ ʜʣʷ ʚʞʠʚʘʥʥʷ ʫ ʷʢʦʩʪʽ ʧʠʪʥʦʾ. 

ʍʣʦʨʠʜʠ ʪʘ ʩʫʣʴʬʘʪʠ (ʧʦʢʘʟʥʠʢʠ ʩʦʣʴʦʚʦʛʦ ʩʢʣʘʜ) ʨʽʟʥʷʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʫ 1,3 ʽ 1,5 ʨʘʟʠ. ʉʪʫʧʽʥʴ 

ʨʦʟʭʦʜʞʝʥʥʷ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʩʦʣʴʦʚʦʛʦ ʩʢʣʘʜʫ ʚʦʜʠ ʬʘʩʫʚʘʥʥʷ 10 ʤʽʩʷʯʥʦʾ ʜʘʚʥʦʩʪʽ (ˉ1 ʪʘ ˉ2) ʥʝ 

ʪʘʢʠʡ ʟʥʘʯʥʠʡ. ɺʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴʥʽ ʚ ʫʩʽʭ ʯʦʪʠʨʴʦʭ ʧʨʦʙʘʭ ʬʦʩʬʘʪʠ. ɿʘ ʪʦʢʩʠʢʦʣʦʛʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʥʽ ʦʜʠʥ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʙʫʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ ʥʝ ʻ ʙʝʟʧʝʯʥʠʤ. ʗʢʱʦ ʟʘ ʚʤʽʩʪʦʤ 

ʥʽʪʨʘʪʽʚ (ʦʩʥʦʚʥʦʛʦ ʩʦʣʴʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʫ), ʛʘʣʦʛʝʥʽʚ, ʪʦʢʩʠʯʥʠʭ ʤʝʪʘʣʽʚ ʽ ʥʝʤʝʪʘʣʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʝʨʝʚʠʱʝʥʴ ɻɼʂ, ʪʦ ʥʽʪʨʠʪʠ, ʷʢ ʧʦʢʘʟʥʠʢʠ ʦʨʛʘʥʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʪʘ 

http://ua-referat.com/%D0%A4%D1%96%D0%B7%D1%96%D0%BE%D0%BB%D0%BE%D0%B3%D1%96%D1%8F
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LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 28 

 

 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʦʨʤʘʪʠʚʥʠʤ ʟʥʘʯʝʥʥʷʤ. ɺʠʷʚʣʝʥʦ ʾʭ ʧʝʨʝʚʠʱʝʥʥʷ ʫ 

2,4 ï 3,6 ʨʘʟʠ. ɺ ʦʜʥʽʡ ʟ ʧʨʦʙ (ˉ4) ʢʦʥʮʝʥʪʨʘʮʽʷ ʘʤʦʥʽʡ-ʽʦʥʽʚ ʟʥʘʭʦʜʠʣʘʩʴ ʥʘ ʤʝʞʽ ɻɼʂ, ʚʽʜʧʦʚʽʜʥʦ, 

ʜʝʱʦ ʚʠʱʦʶ ʙʫʣʘ ʽ ʧʝʨʤʘʥʛʘʥʘʪʥʘ ʦʢʠʩʣʶʚʘʥʽʩʪʴ (ʪʘʙʣ. 2). 

ʅʝʧʦʩʪʽʡʥʽʩʪʴ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʟʨʘʟʢʽʚ ʚʦʜʠ ʙʫʪʠʣʴʦʚʘʥʦʾ ʥʝ ʪʽʣʴʢʠ ʨʽʟʥʦʾ ʜʘʪʠ ʨʦʟʣʠʚʫ, ʘ ʡ 

ʥʘʚʽʪʴ ʫ ʤʝʞʘʭ ʦʜʥʽʻʾ ʧʘʨʪʽʾ, ʥʝ ʜʦʟʚʦʣʠʣʘ ʥʘʤ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʽʚ ʧʨʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥʠ ʩʢʣʘʜʫ ʫ 

ʯʘʩʽ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʚʝʣʠ ʥʘ ʜʫʤʢʫ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʬʘʣʴʩʠʬʽʢʘʮʽʾ 

ʙʫʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ. 

ʊʘʙʣʠʮʷ 2 - ʂʨʠʪʝʨʽʾ ʥʝʰʢʽʜʣʠʚʦʩʪʽ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ 

ʇʦʢʘʟʥʠʢʠ 

ʅʦʨʤʘʪʠʚʠ   

ʷʢʦʩʪʽ,   ʥʝ 

ʙʽʣʴʰʝ 

ʌʘʢʪʠʯʥʘ ʷʢʽʩʪʴ ʧʽʩʣʷ ʟʙʝʨʽʛʘʥʥʷ ʪʝʨʤʽʥʦʤ 

10 ʤʽʩʷʮʽʚ 1 ʤʽʩʷʮʴ 

ɿʨʘʟʦʢ  ˉ 1 ɿʨʘʟʦʢ  ˉ 2 ɿʨʘʟʦʢ  ˉ 3 ɿʨʘʟʦʢ  ˉ 4 

ʇʦʢʘʟʥʠʢʠ ʩʦʣʴʦʚʦʛʦ ʩʢʣʘʜʫ: 

ʅʽʪʨʘʪʠ (ʧʦ NO3
-
), ʤʛ/ʜʤ

3
 20 4,4 5,5 4,6 4,4 

ʊʦʢʩʠʯʥʽ ʤʝʪʘʣʠ: 

ɿʘʣʽʟʦ(Fe), ʤʛ/ʜʤ
3
 0,3 0,12 0,12 0,14 0,11 

ʄʽʜʴ (Cu
2+
), ʤʛ/ʜʤ

3
 1 0,07 0,03 0,02 0,08 

ʅʽʢʝʣʴ (Ni
2+
), ʤʛ/ʜʤ

3
 0,02 <0,02 <0,02 <0,02 <0,02 

ʉʚʠʥʝʮʴ(ʈb) , ʤʛ/ʜʤ
3
 0,01 <0,005 <0,0005 <0,0005 <0,0005 

ʎʠʥʢ (Zn
2+
), ʤʛ/ʜʤ

3
 5 0,49 0,54 0,51 0,59 

ʊʦʢʩʠʯʥʽ ʥʝʤʝʪʘʣʽʯʥʽ ʝʣʝʤʝʥʪʠ: 

ʄʠʰ'ʷʢ (As), ʤʛ/ʜʤ
3
 0,006 < 0,002 < 0,002 < 0,002 < 0,002 

ɻʘʣʦʛʝʥʠ: 

ʍʣʦʨ ʟʘʣʠʰʢʦʚʠʡ 

ʚʽʣʴʥʠʡ, ʤʛ/ʜʤ
3
 

0,05    ʥ/ʚ ʥ/ʚ ʥ/ʚ ʥ/ʚ 

ʇʦʢʘʟʥʠʢʠ ʦʨʛʘʥʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ: 

ʆʢʠʩʣʶʚʘʥʽʩʪʴ, ʤʛ O2/ʜʤ
3
 2 1,2 1,2 1,2 1,6 

ɸʤʽʘʢ ʽ ʘʤʦʥʽʡ-ʽʦʥ, ʤʛ/ʜʤ
3
 0,05 0,03 0,03 0,03 0,05 

ʅʽʪʨʠʪ (ʧʦ NO2
-
), ʤʛ/ʜʤ

3
 0,005 0,016 0,018 0,013 0,012 

ɼʦʩʣʽʜʞʝʥʦ ʬʽʟʽʦʣʦʛʽʯʥʫ ʧʦʚʥʦʮʽʥʥʽʩʪʴ ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʬʘʩʦʚʘʥʦʾ ʚʦʜʠ ʪʘ 

ʧʦʨʽʚʥʷʥʦ ʾʾ ʟ ʥʦʨʤʘʪʠʚʘʤʠ ʷʢʦʩʪʽ ʚʠʱʦʾ ʢʘʪʝʛʦʨʽʾ (ʪʘʙʣ. 3). 

ʊʘʙʣʠʮʷ 3 - ʇʦʢʘʟʥʠʢʠ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʧʦʚʥʦʮʽʥʥʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ 

ʇʦʢʘʟʥʠʢʠ 
ʅʦʨʤʘʪʠʚʠ 

ʷʢʦʩʪʽ 

ʌʘʢʪʠʯʥʘ ʷʢʽʩʪʴ ʧʽʩʣʷ ʟʙʝʨʽʛʘʥʥʷ ʪʝʨʤʽʥʦʤ 

10 ʤʽʩʷʮʽʚ 1 ʤʽʩʷʮʴ 

ɿʨʘʟʦʢ  ˉ 1 ɿʨʘʟʦʢ  ˉ 2 ɿʨʘʟʦʢ  ˉ 3 ɿʨʘʟʦʢ  ˉ 4 

ɿʘʛʘʣʴʥʘ ʤʽʥʝʨʘʣʽʟʘʮʽʷ, ʤʛ/ʜʤ
3
 200-500 118 246 260 272 

ɾʦʨʩʪʢʽʩʪʴ, ʛ-ʝʢʚ/ʜʤ
3
 1,5-7 1,55 1,6 1,6 1,75 

ʂʘʣʴʮʽʡ (Ca), ʤʛ/ʜʤ
3
 25 - 80 30,1 30,1 30,1 30,1 

ʄʘʛʥʽʡ (Mg), ʤʛ/ʜʤ
3
 5 - 50 9,1 9,1 9,1 9,1 

ɹʽʢʘʨʙʦʥʘʪʠ  (HCO3
-
), ʤʛ/ʜʤ

3
 30 -400 109,8 85,4 85,4 109,8 

ʌʪʦʨʠʜ-ʽʦʥʠ (F
-
), ʤʛ/ʜʤ

3
 0,6 -1,2 ʥ/ʚ ʥ/ʚ 0,02 ʥ/ʚ 

ɿʘ ʜʘʥʦʶ ʛʨʫʧʦʶ ʧʦʢʘʟʥʠʢʽʚ ʞʦʜʝʥ ʟʨʘʟʦʢ ʥʝ ʚʽʜʧʦʚʽʜʘʚ ʚʠʤʦʛʘʤ ʜʝʨʞʘʚʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ʯʝʨʝʟ 

ʥʝʜʦʩʪʘʪʥʶ ʥʘʩʠʯʝʥʽʩʪʴ ʬʪʦʨʠʜ-ʽʦʥʘʤʠ. ʆʜʠʥ ʽʟ ʟʨʘʟʢʽʚ 10-ʪʠ ʤʽʩʷʯʥʦʾ ʜʘʚʥʦʩʪʽ ʤʘʚ ʟʘʥʠʞʝʥʠʡ, 

ʧʨʦʪʠ ʨʝʢʦʤʝʥʜʦʚʘʥʦʛʦ, ʥʘ 82 ʤʛ/ʜʤ3 ʨʽʚʝʥʴ ʤʽʥʝʨʘʣʽʟʘʮʽʾ. 

ʍʘʨʘʢʪʝʨʥʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʙʫʪʠʣʴʦʚʘʥʦʾ ʚʦʜʠ ʚʠʱʦʾ ʷʢʦʩʪʽ ʻ ʪʘʢʦʞ ʪʝ, ʱʦ ʜʞʝʨʝʣʦʤ ʩʠʨʦʚʠʥʠ 

ʜʣʷ ʥʝʾ ʤʦʞʫʪʴ ʙʫʪʠ ʣʠʰʝ ʜʦʩʠʪʴ ʛʣʠʙʦʢʽ (ʛʘʨʘʥʪʦʚʘʥʦ ʟʘʭʠʱʝʥʽ ʚʽʜ ʚʧʣʠʚʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ) 

ʘʨʪʝʟʽʘʥʩʴʢʽ ʩʚʝʨʜʣʦʚʠʥʠ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʪʽʣʴʢʠ 1% ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʥʠʭ ʜʞʝʨʝʣ ʚʽʜʧʦʚʽʜʘʻ 

ʚʠʤʦʛʘʤ, ʥʘ ʷʢʽ ʨʦʟʨʘʭʦʚʘʥʽ ʪʨʘʜʠʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʦʜʦʧʽʜʛʦʪʦʚʢʠ. 

ɹʘʛʘʪʦʨʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʜʽʾ ʚʦʜʠ, ʛʣʠʙʦʢʦ ʟʥʝʩʦʣʝʥʦʾ ʟʚʦʨʦʪʥʠʤ ʦʩʤʦʩʦʤ, ʘ 

ʧʦʪʽʤ ʟʙʘʛʘʯʝʥʦʾ ʥʝʦʙʭʽʜʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʚ ʧʨʦʮʝʩʽ ʧʨʝʮʠʟʽʡʥʦʛʦ ʜʦʟʫʚʘʥʥʷ, ʧʦʢʘʟʘʣʠ, ʱʦ ʚʦʥʘ - 

http://ua-referat.com/%D0%A5%D0%B0%D1%80%D0%B0%D0%BA%D1%82%D0%B5%D1%80
http://ua-referat.com/%D0%9F%D1%80%D0%BE%D1%86%D0%B5%D1%81


ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 29 

 

 

ʢʨʘʱʠʡ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʟʘʤʽʥʥʠʢ ʥʘʡʢʦʨʠʩʥʽʰʠʭ ʧʨʠʨʦʜʥʠʭ ʩʢʣʘʜʽʚ ʽ ʧʨʠʜʘʪʥʘ ʥʘʚʽʪʴ ʜʣʷ 

ʭʘʨʯʫʚʘʥʥʷ ʜʽʪʝʡ ʟ ʧʝʨʰʦʛʦ ʜʥʷ ʞʠʪʪʷ.  

ʅʝ ʪʨʝʙʘ ʟʘʙʫʚʘʪʠ, ʱʦ ʟʘʧʘʩʠ ʧʦʚʥʦʮʽʥʥʦʾ ʧʨʠʨʦʜʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ʥʘ ɿʝʤʣʽ ʩʢʦʨʦʯʫʶʪʴʩʷ, ʘ 

ʯʠʩʝʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʟʨʦʩʪʘʻ, ʦʪʞʝ, ʙʫʪʠʣʴʦʚʘʥʘ ʚʦʜʘ ʚʠʱʦʾ ʢʘʪʝʛʦʨʽʾ ʩʪʘʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʭʘʨʯʦʚʠʤ 

ʩʪʘʥʜʘʨʪʦʤ ʥʘ ʙʫʜʴ-ʷʢʠʡ ʜʦʩʪʫʧʥʠʡ ʜʣʷ ʦʛʣʷʜʫ ʧʝʨʽʦʜ ʽʩʪʦʨʽʾ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. ɼʦʩʪʫʧʥʽʩʪʴ ʚʦʜʠ ʪʘʢʦʾ 

ʷʢʦʩʪʽ ʙʫʢʚʘʣʴʥʦ ʜʣʷ ʢʦʞʥʦʛʦ ʩʪʘʻ ʯʠ ʥʝ ʦʩʥʦʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʟʜʘʪʥʦʩʪʽ ʜʦ ʚʠʞʠʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ 

ʯʘʩʪʠʥʠ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʜʦʚʛʦʩʪʨʦʢʦʚʦʤʫ ʧʝʨʽʦʜʽ.  

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. 1. ʅ. ʄ. ʆʙʽʶʭ ʇʨʘʚʦʚʽ ʘʩʧʝʢʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʚʦʜ ʚ ʋʢʨʘʾʥʽ [ʥʝʜʦʩʪʫʧʥʝ 

ʧʦʩʠʣʘʥʥʷ ʟ ʯʝʨʚʝʥʴ 2019] / ʅʘʫʢʦʚʠʡ ʚʽʩʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ. 

ʉʝʨʽʷ: ʇʨʘʚʦ ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ. ð 2011, ɺʠʧ. 165, ʯ.1. ISSN 2222-5226 

2. 2. ʂʨʫʛʣʦʚʘ ʆ. ʉʚʽʪʦʚʘ ʧʨʘʢʪʠʢʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʙʫʪʠʣʴʦʚʘʥʠʭ ʚʦʜ // ɺʠʤʽʨʶʚʘʣʴʥʘ ʪʝʭʥʽʢʘ ʪʘ 

ʤʝʪʨʦʣʦʛʽʷ, ˉ 67, 2007 ʨ. ɽʣʝʢʪʨʦʥʥʠʡ ʘʨʭʽʚ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çʃʴʚʽʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè 

3. 3. ɼʠʨʝʢʪʠʚʘ ʈʘʜʠ 98/83/ɭʉ çʇʨʦ ʷʢʽʩʪʴ ʚʦʜʠ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ ʣʶʜʠʥʦʶè ʚʽʜ 3 ʣʠʩʪʦʧʘʜʘ 

1998 ʨʦʢʫ (ʆʬʽʮʽʡʥʠʡ ʧʝʨʝʢʣʘʜ) 

 

ʋɼʂ 551.508.5 

ʇʈʀʃɸɼ ɼʃʗ ɺʀʄɯʈʋ ʄɸʃʀʍ ʐɺʀɼʂʆʉʊɽʁ ʇʆɺɯʊʈʗ 

ɸ. ʈʠʞʦʥʦʢ, ʩʪ. ʛʨ. ɽʆ-17 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʢʦʥʪʨʦʣʶʚʘʪʠ ʰʚʠʜʢʽʩʪʴ ʽ ʥʘʧʨʷʤʦʢ ʨʫʭʫ ʧʦʪʦʢʽʚ (ʛʘʟʽʚ, ʨʽʜʠʥ, ʧʦʚʽʪʨʷ) ʚʠʥʠʢʘʻ 

ʫ ʞʠʪʣʦʚʠʭ ʽ ʚʠʨʦʙʥʠʯʠʭ ʧʨʠʤʽʱʝʥʥʷʭ, ʫ ʩʠʩʪʝʤʘʭ ʢʦʥʜʠʮʽʶʚʘʥʥʷ, ʦʧʘʣʝʥʥʷ ʪʘ ʚʝʥʪʠʣʷʮʽʾ, ʫ 

ʚʠʪʷʞʥʠʭ ʰʘʬʘʭ, ʧʽʜ ʯʘʩ ʘʪʝʩʪʘʮʽʾ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʫ ʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʷʭ, ʫ ʛʽʨʥʠʯʽʡ ʩʧʨʘʚʽ 

ʜʣʷ ʢʦʥʪʨʦʣʶ ʧʦʚʽʪʨʷʥʦʛʦ ʨʝʞʠʤʫ ʰʘʭʪʠ ʘʙʦ ʢʘʨôʻʨʫ, ʫ ʤʝʪʝʦʨʦʣʦʛʽʾ, ʥʘ ʙʫʜʽʚʥʠʮʪʚʽ, ʧʽʜ ʯʘʩ 

ʨʦʟʨʦʙʢʠ ʧʨʦʪʠʧʦʞʝʞʥʠʭ ʩʠʩʪʝʤ. 

ɼʦʩʠʪʴ ʚʘʞʣʠʚʠʤ ʜʣʷ ʩʘʤʦʧʦʯʫʪʪʷ ʣʶʜʠʥʠ ʻʙʨʫʭ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ. ɺ ʧʨʠʤʽʱʝʥʥʽ ʡʦʛʦ 

ʱʝ ʥʘʟʠʚʘʶʪʴ ʧʨʦʪʷʛʘʤʠ. ʈʫʭʦʤʽʩʪʴ ʧʦʚʽʪʨʷ ʚʠʟʥʘʯʘʻ ʨʽʚʝʥʴ ʪʝʧʣʦʚʽʜʜʘʯʽ ʟ ʧʦʚʝʨʭʥʽ ʰʢʽʨʠ 

ʢʦʥʚʝʢʮʽʻʶ ʽ ʚʠʧʘʨʦʚʫʚʘʥʥʷʤ. ʈʫʭʦʤʝ ʧʦʚʽʪʨʷ ʧʨʠ ʥʠʟʴʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʚʠʢʣʠʢʘʻ ʧʝʨʝʦʭʦʣʦʜʞʝʥʥʷ 

ʦʨʛʘʥʽʟʤʫ. ʈʽʟʢʽ ʢʦʣʠʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʧʨʠʤʽʱʝʥʥʽ, ʷʢʝ ʧʨʦʜʫʚʘʻʪʴʩʷ ʭʦʣʦʜʥʠʤ ʧʦʚʽʪʨʷʤ 

(ʧʨʦʪʷʛʦʤ), ʟʥʘʯʥʦ ʧʦʨʫʰʫʶʪʴ ʪʝʨʤʦʨʝʛʫʣʷʮʽʶ ʦʨʛʘʥʽʟʤʫ ʽ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʧʨʦʩʪʫʜʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʆʧʪʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʦʚʽʪʨʷ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0,1 ʜʦ 0,5 ʤ/ʩ. ɿʛʽʜʥʦ ʟ çʉʘʥʽʪʘʨʥʠʤʠ 

ʥʦʨʤʘʤʠ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚʠʨʦʙʥʠʯʠʭ ʧʨʠʤʽʱʝʥʴè ʚʩʪʘʥʦʚʣʝʥʦ ʪʘʢʽ ʥʦʨʤʠ ʜʦʧʫʩʪʠʤʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʤʽʢʨʦʢʣʽʤʘʪʫ ʜʣʷ ʨʦʙʽʪ ʚ ʦʬʽʩʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ (ʢʘʪʝʛʦʨʽʷ ʨʦʙʽʪ ï ʣʝʛʢʘ 1ʘ):  

ʜʣʷ ʭʦʣʦʜʥʦʛʦ ʧʝʨʽʦʜʫ ʨʦʢʫ: ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʦʚʽʪʨʷ ʜʦ 0,1 ʤ/ʩ; 

ʜʣʷ ʪʝʧʣʦʛʦ ʧʝʨʽʦʜʫ ʨʦʢʫ: ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʦʚʽʪʨʷ 0,2-0,1 ʤ/ʩ. 

ʋ ʥʘʚʯʘʣʴʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ ʻ ʦʧʪʠʤʘʣʴʥʦʶ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʦʚʽʪʨʷ ï 0,1 ʤ/ʩ. 

ʐʚʠʜʢʽʩʪʴ ʧʦʚʽʪʨʷ ʫ ʧʨʠʤʽʱʝʥʥʷʭ ʚʠʤʽʨʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʪʘʪʝʨʤʦʤʝʪʨʘ. ʂʘʪʘʪʝʨʤʦʤʝʪʨ 

ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ ʜʫʞʝ ʩʣʘʙʢʠʡ ʨʫʭ ʧʦʚʽʪʨʷ ʚ ʤʝʞʘʭ ʚʽʜ 0,1 ʜʦ 1,5 ʤ/ʩ. 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʻ ʩʧʠʨʪʦʚʠʡ ʢʘʪʘʪʝʨʤʦʤʝʪʨ. ʎʝ ʩʧʠʨʪʦʚʠʡ ʪʝʨʤʦʤʝʪʨ ʟ ʮʠʣʽʥʜʨʦʚʠʤ 

ʘʙʦ ʢʫʣʴʦʚʠʤ ʨʝʟʝʨʚʫʘʨʦʤ. ʐʢʘʣʘ ʮʠʣʽʥʜʨʦʚʦʛʦ ʢʘʪʘʪʝʨʤʦʤʝʪʨʘ ʛʨʘʜʫʡʦʚʘʥʘ ʚ ʤʝʞʘʭ ʚʽʜ 35 ʜʦ 38ʉ, 

ʢʫʣʴʦʚʦʛʦ - ʚʽʜ 33 ʜʦ 40ʉ. ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʢʘʪʘʪʝʨʤʦʤʝʪʨʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʟʘʟʜʘʣʝʛʽʜʴ ʥʘʛʨʽʪʠʡ, 

ʚʽʥ ʚʪʨʘʯʘʻ ʪʝʧʣʦ ʥʝ ʣʠʰʝ ʧʽʜ ʜʽʻʶ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʽ ʨʘʜʽʘʮʽʡʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʘʣʝ ʽ ʧʽʜ ʜʽʻʶ 

ʨʫʭʫ ʧʦʚʽʪʨʷ, ʧʨʦʧʦʨʮʽʡʥʦ ʡʦʛʦ ʰʚʠʜʢʦʩʪʽ.  

ʅʝʜʦʣʽʢʦʤ ʚʢʘʟʘʥʦʛʦ ʧʨʠʩʪʨʦʶ ʻ ʥʠʟʴʢʘ ʪʦʯʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʧʦʚʽʪʨʷ, ʧʦʚ'ʷʟʘʥʘ ʟ 

ʧʦʤʠʣʢʦʶ ʚʽʟʫʘʣʴʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʪʝʨʤʦʤʝʪʨʠʯʥʦʾ ʨʽʜʠʥʠ (ʩʧʠʨʪʫ) ʚ ʢʘʧʽʣʷʨʽ, ʩʢʣʘʜʥʽʩʪʶ 

http://ua-referat.com/%D0%A1%D1%82%D0%B0%D0%BD%D0%B4%D0%B0%D1%80%D1%82
http://ua-referat.com/%D0%92%D1%96%D0%B4%D0%BF%D0%BE%D0%B2%D1%96%D0%B4%D1%8C
http://archive.nbuv.gov.ua/portal/soc_gum/nvnau_pravo/2011_165_1/11onm.pdf
http://www.nbuv.gov.ua/portal/soc_gum/nvnau_pravo/
http://www.nbuv.gov.ua/portal/soc_gum/nvnau_pravo/
https://uk.wikipedia.org/wiki/ISSN
https://www.worldcat.org/search?fq=x0:jrnl&q=n2:2222-5226
http://ena.lp.edu.ua:8080/bitstream/ntb/6481/1/23.pdf
http://ena.lp.edu.ua:8080/
http://zakon1.rada.gov.ua/laws/show/994_963
http://zakon1.rada.gov.ua/laws/show/994_963
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LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 30 

 

 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʥʭʨʦʥʥʦʛʦ ʚʢʣʶʯʝʥʥʷ ʽ ʚʠʢʣʶʯʝʥʥʷ ʩʝʢʫʥʜʦʤʽʨʘ ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʤʝʥʽʩʢʦʤ ʨʽʜʠʥʠ ʚ 

ʢʘʧʽʣʷʨʽ ʪʦʯʦʢ ʚʽʜʣʽʢʫ ʥʘ ʰʢʘʣʽ. 

ɺʽʜʦʤʠʡ ʪʘʢʦʞ ʝʣʝʢʪʨʠʯʥʠʡ ʢʘʪʘʪʝʨʤʦʤʝʪʨ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʦʥʢʦʾ ʧʣʘʪʠʥʦʚʦʾ ʥʠʪʢʠ, 

ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ ʜʣʷ ʾʾ ʨʦʟʽʛʨʽʚʘʥʥʷ, ʘʤʧʝʨʤʝʪʨʘ ʽ ʚʦʣʴʪʤʝʪʨʘ. ɺ ʧʨʦʮʝʩʽ ʚʠʤʽʨʶʚʘʥʥʷ ʨʦʟʽʛʨʽʪʘ 

ʧʣʘʪʠʥʦʚʘ ʥʠʪʢʘ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʧʦʪʦʢʦʤ ʧʦʚʽʪʨʷ ʪʘ ʟʤʽʥʶʻ ʩʚʽʡ ʦʧʽʨ ʱʦ ʬʽʢʩʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ  

ʘʤʧʝʨʤʝʪʨʘ ʽ ʚʦʣʴʪʤʝʪʨʘ. ʅʝʜʦʣʽʢʦʤ ʮʴʦʛʦ ʧʨʠʩʪʨʦʶ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʱʦʨʘʟʦʚʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʷ 

ʧʨʠʣʘʜʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ, ʰʚʠʜʢʽʩʪʴ ʷʢʦʛʦ ʚʠʤʽʨʶʻʪʴʩʷ. 

ʅʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ çɽʣʝʢʪʨʠʯʥʠʡ ʢʘʪʘʪʝʨʤʦʤʝʪʨè ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʠʤʽʨʶʚʘʪʠ ʰʚʠʜʢʽʩʪʴ 

ʧʦʚʽʪʨʷ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʩʢʦʨʦʯʫʻ ʯʘʩ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ.  

ɽʣʝʢʪʨʠʯʥʠʡ ʢʘʪʘʪʝʨʤʦʤʝʪʨ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʪʦʥʢʠʭ ʧʣʘʪʠʥʦʚʠʭ ʥʠʪʦʢ ʦʜʥʘ ʟ ʷʢʠʭ 

ʨʦʟʪʘʰʦʚʘʥʘ ʫ ʮʠʣʽʥʜʨʫ ʟ ʦʪʚʦʨʘʤʠ ʥʘ ʡʦʛʦ ʙʽʯʥʽʡ ʩʪʽʥʮʽ ʽ ʧʽʜʢʣʶʯʝʥʘ ʜʦ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ ʯʝʨʝʟ 

ʘʤʧʝʨʤʝʪʨ, ʪʘ ʜʨʫʛʘ - ʚʜ̔ʢʨʠʪʘ ʪʘ ʧʘʨʘʣʝʣʴʥʦ ʧʽʜʢʣʶʯʝʥʘ ʯʝʨʝʟ ʜʨʫʛʠʡ ʘʤʧʝʨʤʝʪʨ ʜʦ ʜʞʝʨʝʣʘ 

ʞʠʚʣʝʥʥʷ. 

ɽʣʝʢʪʨʠʯʥʠʡ ʢʘʪʘʪʝʨʤʦʤʝʪʨ ʧʨʘʮʶʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. 

ʇʨʠ ʚʤʠʢʘʥʥʽ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ, ʪʦʥʢʘ ʧʣʘʪʠʥʦʚʘ ʥʠʪʢʘ, ʷʢʘ ʨʦʟʪʘʰʦʚʘʥʘ ʫ ʮʠʣʽʥʜʨʫ ʟ 

ʦʪʚʦʨʘʤʠ ʥʘ ʡʦʛʦ ʙʽʯʥʽʡ ʩʪʽʥʮʽ , ʧʨʠ ʦʙʜʫʚʘʥʥʽ ʧʦʚʽʪʨʷʤ, ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʤʝʥʰʝ, ʥʽʞ ʚʽʜʢʨʠʪʘ ʪʦʥʢʘ 

ʧʣʘʪʠʥʦʚʘ ʥʠʪʢʘ. ʇʨʠ ʮʴʦʤʫ ʦʧʽʨ ʪʦʥʢʦʾ ʧʣʘʪʠʥʦʚʦʾ ʥʠʪʢʠ ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʩʪʽʡʥʠʤ, ʘ ʦʧʽʨ ʚʽʜʢʨʠʪʦʾ 

ʪʦʥʢʦʾ ʧʣʘʪʠʥʦʚʦʾ ʥʠʪʢʠ ʧʨʠ ʦʙʜʫʚʘʥʥʽ ʧʦʚʽʪʨʷʤ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʦʭʦʣʦʜʞʝʥʥʶ. ʎʝ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʨʽʟʥʠʮʽ ʧʦʢʘʟʽʚ ʘʤʧʝʨʤʝʪʨʽʚ ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʩʣʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʷ ʪʘ 

ʩʢʣʘʜʘʥʥʷ ʪʘʙʣʠʮʽ ʚʠʟʥʘʯʠʪʠ ʰʚʠʜʢʽʩʪʴ  ʧʦʚʽʪʨʷ. 

ʅʘ ʥʘʰ ʧʦʛʣʷʜ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʧʨʠʣʘʜʫ ʧʨʠʩʢʦʨʶʻ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʽʚ ʪʘ 

ʩʧʨʦʱʫʻ ʧʨʦʮʝʩ ʚʠʤʽʨʶʚʘʥʥʷ. 

ʅʦʚʠʟʥʘ ʨʽʰʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʧʘʪʝʥʪʦʤ ʋʢʨʘʾʥʠ ˉ 116077. 
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ɽʃɽʂʊʈʀʏʅʀʁ ɺʀʄɯʈʖɺɸʏ ɺʆʃʆɻʆʉʊɯ ʇʆɺɯʊʈʗ 

ʄ. ʉʠʥʻʦʢ, ʩʪ. ʛʨ. ɽʆ-17 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʽʢʨʦʢʣʽʤʘʪ ʩʝʨʝʜʦʚʠʱʘ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʩʪʘʥ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ, ʾʾ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ 

ʧʨʦʪʷʛʦʤ ʨʦʙʦʯʦʛʦ ʜʥʷ. ʇʦʢʘʟʥʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ, ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʧʦʚʽʪʨʷ, 

ʪʝʧʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʥʘʛʨʽʪʠʭ ʧʦʚʝʨʭʦʥʴ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʢʣʽʤʘʪ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʠʤʽʱʝʥʥʷ. ɺ ʧʨʦʮʝʩʽ ʪʨʫʜʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʘ ʧʝʨʝʙʫʚʘʻ ʫ ʪʝʧʣʦʚʽʡ ʚʟʘʻʤʦʜʽʾ ʟ 

ʚʠʨʦʙʥʠʯʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. 

ɺʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʩʘʤʦʧʦʯʫʪʪʷ ʪʘ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ. ʏʝʨʝʟ ʚʠʩʦʢʫ ʚʦʣʦʛʽʩʪʴ 

ʟʤʝʥʰʫʻʪʴʩʷ ʚʽʜʜʘʯʘ ʪʝʧʣʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʧʘʨʦʚʫʚʘʥʥʷ. ɿʥʠʞʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʧʦʢʨʘʱʫʻ ʧʨʦʮʝʩ 

ʪʝʧʣʦʚʽʜʜʘʯʽ. ʆʜʥʘʢ, ʽ ʥʘʜʪʦ ʥʠʟʴʢʘ ʚʦʣʦʛʽʩʪʴ ʚʠʢʣʠʢʘʻ ʚʠʩʠʭʘʥʥʷ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ ʜʠʭʘʣʴʥʠʭ 

ʰʣʷʭʽʚ. ʌʽʟʽʦʣʦʛʽʯʥʦ ʦʧʪʠʤʘʣʴʥʘ ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ ʩʪʘʥʦʚʠʪʴ 40-60%, ʜʦʧʫʩʪʠʤʝ ʟʥʘʯʝʥʥʷ ʥʝ 

ʙʽʣʴʰʝ 75%. 

ʇʨʠʣʘʜʠ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʥʦʩʥʦʾ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ ʜʦʩʪʘʪʥʴʦ ʨʽʟʥʦʤʘʥʽʪʥʽ. ʅʘʡʧʨʦʩʪʽʰʠʤ 

ʟ ʥʠʭ ʻ ʚʦʣʦʩʷʥʠʡ ʛʽʛʨʦʤʝʪʨ. ʁʦʛʦ ʜʽʷ ʟʘʩʥʦʚʘʥʘ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ ʟʥʝʞʠʨʝʥʦʛʦ ʚʦʣʦʩʩʷ ʟʤʽʥʶʚʘʪʠ ʩʚʦʶ 

ʜʦʚʞʠʥʫ ʧʨʠ ʟʤʽʥʽ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ. ɼʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʴ ʩʢʣʘʜʘʻ ʚʽʜ 30% ʜʦ 100% ʚʽʜʥʦʩʥʦʾ 

ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ. ɸʥʘʣʦʛʽʯʥʦ ʜʽʻ ʽ ʧʣʽʚʢʦʚʠʡ ʛʽʛʨʦʤʝʪʨ, ʚ ʷʢʦʤʫ ʯʫʪʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʻ ʦʨʛʘʥʽʯʥʘ 

ʧʣʽʚʢʘ ʱʦ ʨʦʟʪʷʛʫʻʪʴʩʷ ʘʙʦ ʩʪʠʩʢʘʻʪʴʩʷ ʧʨʠ ʟʤʽʥʽ ʚʦʣʦʛʦʩʪʽ. ʊʦʯʥʽʩʪʴ ʮʠʭ ʧʨʠʣʘʜʽʚ ʥʝʚʠʩʦʢʘ. 

ɹʽʣʴʰ ʪʦʯʥʠʤ ʧʨʠʣʘʜʦʤ ʻ ʧʩʠʭʨʦʤʝʪʨ ʧʨʠʥʮʠʧ ʜʽʾ ʷʢʦʛʦ ʧʦʣʷʛʘʻ ʚ ʧʦʨʽʚʥʷʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʜʚʦʭ 

ʪʝʨʤʦʤʝʪʨʽʚ ʩʫʭʦʛʦ ʽ ʚʦʣʦʛʦʛʦ. ʏʝʨʝʟ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʜʠ ʚʦʣʦʛʠʡ ʪʝʨʤʦʤʝʪʨ ʟʘʟʚʠʯʘʡ ʧʦʢʘʟʫʻ 

ʥʠʞʯʫ ʪʝʤʧʝʨʘʪʫʨʫ ʥʽʞ ʩʫʭʠʡ: ʯʠʤ ʥʠʞʯʝ ʚʽʜʥʦʩʥʘ ʚʦʣʦʛʽʩʪʴ, ʪʠʤ ʙʽʣʴʰʘ ʨʽʟʥʠʮʷ ʧʦʢʘʟʥʠʢʽʚ. ɿʘ ʮʽʻʶ 

ʨʽʟʥʠʮʝʶ ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʟʜʘʣʝʛʽʜʴ ʩʢʣʘʜʝʥʠʭ ʪʘʙʣʠʮʴ ʚʠʟʥʘʯʘʶʪʴ ʚʽʜʥʦʩʥʫ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ. 



ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 31 

 

 

ʅʘʡʙʽʣʴʰ ʚʽʜʦʤʠʤʠ ʧʩʠʭʨʦʤʝʪʨʘʤʠ ʪʘʢʦʾ ʜʽʾ ʻ ʧʩʠʭʨʦʤʝʪʨ ɸʚʛʫʩʪʘ ʪʘ ʧʩʠʭʨʦʤʝʪʨ ɸʩʩʤʘʥʘ. 

ʅʝʜʦʣʽʢʦʤ ʮʠʭ ʧʨʠʣʘʜʽʚ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʦʯʥʦʩʪʽ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʩʠʭʨʦʤʝʪʨʠʯʥʦʾ 

ʪʘʙʣʠʮʽ, ʽʥʝʨʮʽʡʥʽʩʪʴ. 

ɹʽʣʴʰ ʩʫʯʘʩʥʽ ʧʨʠʩʪʨʦʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠʥʮʠʧ ʚʠʟʥʘʯʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ ʰʣʷʭʦʤ 

ʧʽʜʨʘʭʫʥʢʫ ʢʽʣʴʢʦʩʪʽ ʧʨʦʙʦʾʚ ʧʦʚʽʪʨʷ ʨʝʛʽʩʪʨʘʪʦʨʦʤ. ɸʣʝ ʮʝ ʜʦʩʪʘʪʥʴʦ ʩʢʣʘʜʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʪʘ 

ʧʦʪʨʝʙʫʻ ʙʽʣʴʰʝ ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ ʚʠʤʽʨʽʚ. 

ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʟʘʣʝʞʥʦʩʪʽ ʚʝʣʠʯʠʥʠ ʝʣʝʢʪʨʠʯʥʦʾ ʥʘʧʨʫʛʠ ʧʨʦʙʦʶ ʧʦʚʽʪʨʷ ʚʽʜ 

ʡʦʛʦ ʚʦʣʦʛʦʩʪʽ ʥʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ çɽʣʝʢʪʨʠʯʥʠʡ ʚʠʤʽʨʶʚʘʯ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷè ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʜʚʦʭ ʩʪʨʠʞʥʴʦʚʠʭ ʝʣʝʢʪʨʦʜʽʚ, ʚʦʣʴʪʤʝʪʨʘ , ʨʝʟʠʩʪʦʨʘ ʟʤʽʥʥʦʛʦ ʦʧʦʨʫ  ʪʘ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʚʠʤʽʨʫ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʟʠʩʪʦʨʘ ʟʤʽʥʥʦʛʦ ʦʧʦʨʫ ʥʘʧʨʫʛʘ ʟ 

ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ ʥʘ ʜʚʦʭ ʩʪʨʠʞʥʴʦʚʠʭ ʝʣʝʢʪʨʦʜʘʭ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʙʦʶ ʧʦʚʽʪʨʷ. 

ɺʝʣʠʯʠʥʘ ʥʘʧʨʫʛʠ ʱʦ ʚʠʢʣʠʢʘʻ ʧʨʦʙʽʡ ʧʦʚʽʪʨʷ ʚʢʘʟʫʻʪʴʩʷ ʥʘ ʚʦʣʴʪʤʝʪʨ,̔ ʰʢʘʣʘ ʷʢʦʛʦ 

ʧʨʦʛʨʘʜʫʡʦʚʘʥʘ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʦʜʠʥʠʮʷʭ ʚʝʣʠʯʠʥʠ ʚʦʣʦʛʦʩʪʽ. ʊʘʢʠʤ ʯʠʥʦʤ ʜʦʩʷʛʘʻʪʴʩʷ ʰʚʠʜʢʽʩʪʴ 

ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ. ɸ ʩʘʤ ʧʨʠʣʘʜ ʥʝʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ ʪʘ ʜʫʞʝ ʧʨʦʩʪʠʡ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ. 

ʅʦʚʠʟʥʘ ʨʽʰʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʧʘʪʝʥʪʦʤ ʋʢʨʘʾʥʠ ˉ 923346. 

 

ʋɼʂ 628.161 

ʆʎɯʅʂɸ ʉʇʆɾʀɺʏʀʍ ʗʂʆʉʊɽʁ ɺʆɼʀ ɿ ɼɽʎɽʅʊʈɸʃɯɿʆɺɸʅʀʍ ɼɾɽʈɽʃ 

ʂɯʈʆɺʆɻʈɸɼʑʀʅʀ 

ʂ. ʊʨʦʮʶʢ, ʩʪ. ʛʨ. ɽʆ-19ʄ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʇʨʦʪʷʛʦʤ ʞʠʪʪʷ ʣʶʜʠʥʘ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚʠʧʠʚʘʻ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʚʠʜʽʣʷʻ ʧʨʠʙʣʠʟʥʦ 75 ʪ ʚʦʜʠ. ʋ 

ʨʽʜʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʦʮʝʩʠ ʪʨʘʚʣʝʥʥʷ ʽ ʟʘʩʚʦʻʥʥʷ ʦʨʛʘʥʽʟʤʦʤ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ. 

ɿʘʚʜʷʢʠ ʚʦʜʽ ʟ ʦʨʛʘʥʽʟʤʫ ʚʠʚʦʜʷʪʴʩʷ ʰʢʽʜʣʠʚʽ ʧʨʦʜʫʢʪʠ ʦʙʤʽʥʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʠ ʙʘʯʠʤʦ, ʱʦ ʚʦʜʘ ï 

ʮʝ ʥʘʡʚʘʞʣʠʚʽʰʘ ʜʣʷ ʣʶʜʠʥʠ ʨʽʜʠʥʘ, ʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʤʽʩʪ - ʮʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʘ ʩʪʨʫʢʪʫʨʘ 

ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʚʠʟʥʘʯʘʣʴʥʘ ʩʢʣʘʜʦʚʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ. 

[1]. 

ɺ ʂʨʦʧʠʚʥʠʮʴʢʦʤʫ, ʷʢ ʽ ʚ ʙʘʛʘʪʴʦʭ ʤʽʩʪʘʭ ʋʢʨʘʾʥʠ ʻ ʨʘʡʦʥʠ ʚ ʷʢʠʭ ʥʝ ʧʨʦʚʝʜʝʥʦ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʚʦʜʦʧʦʩʪʦʯʘʥʥʷ ʽ ʣʶʜʠ ʟʤʫʰʝʥʽ ʩʧʦʞʠʚʘʪʠ  ʚʦʜʫ ʟ ʢʦʣʦʜʷʟʽʚ. ɸ ʜʝʭʪʦ,  

ʤʘʁʯʠ ʮʝʥʪʨʘʣʽʟʦʚʘʥʫ ʧʦʜʘʯʫ ʚʦʜʠ, ʧʨʦʩʪʦ ʣʶʙʠʪʴ ʚʞʠʚʘʪʠ ʢʦʣʦʜʷʟʥʫ ʚʦʜʫ. ɯ ʪʫʪ ʩʪʘʻ ʧʠʪʘʥʥʷ ï ʯʠ 

ʷʢʽʩʥʘ ʮʷ ʚʦʜʘ. 

ɿʘ ʜʘʥʠʤʠ ɺʆʆɿ ʟʘʙʨʫʜʥʝʥʘ ʧʠʪʥʘ ʚʦʜʘ ʚʠʢʣʠʢʘʻ 70-80% ʚʩʽʭ ʥʘʷʚʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢʽ ʥʘ 

30% ʩʢʦʨʦʯʫʶʪʴ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ ʣʶʜʠʥʠ, ʘ ʟ ʮʽʻʾ ʧʨʠʯʠʥʠ ʟʘʭʚʦʨʶʻ ʙʽʣʴʰ 2 ʤʣʨʜ. ʣʶʜʝʡ ʥʘ ɿʝʤʣʽ, 

ʟ ʷʢʠʭ 3,5 ʤʣʥ. ʚʤʠʨʘʻ (90% ʟ ʥʠʭ ʩʪʘʥʦʚʣʷʪʴ ʜʽʪʠ ʤʦʣʦʜʰʝ 5 ʨʦʢʽʚ). 

ɺʘʞʣʠʚʠʤ ʻ ʪʝ, ʱʦ ʜʝʷʢʽ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ (ʟʦʢʨʝʤʘ, ʥʽʪʨʘʪʠ) ʥʘʚʽʪʴ ʧʨʠ ʚʠʩʦʢʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʷʭ ʥʽʷʢʠʤ ʯʠʥʦʤ ʥʝ ʟʤʽʥʶʶʪʴ ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʦʜʠ (ʩʤʘʢ, ʟʘʧʘʭ, ʤʫʪʥʽʩʪʴ, 

ʧʨʦʟʦʨʽʩʪʴ). ɭʜʠʥʠʤ ʜʽʻʚʠʤ ʩʧʦʩʦʙʦʤ ʜʽʟʥʘʪʠʩʴ ʧʨʦ ʷʢʽʩʪʴ ʪʘ ʙʝʟʧʝʯʥʽʩʪʴ ʚʦʜʠ ʻ ʧʨʦʚʝʜʝʥʥʷ 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. [2]. 

ʅʘ ʢʘʬʝʜʨʽ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʎʅʊʋ ʙʫʣʠ ʟʨʦʙʣʝʥʽ ʘʥʘʣʽʟʠ ʬʽʟʠʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʢʠʩʣʦʪʥʦʩʪʽ ʧʨʦʙ ʚʦʜʠ, ʷʢʽ ʚʽʜʙʠʨʘʣʠʩʴ ʟ ʢʦʣʦʜʷʟʽʚ ʟʘʛʘʣʴʥʦʛʦ ʪʘ ʧʨʠʚʘʪʥʦʛʦ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʤ. ʂʨʦʧʠʚʥʠʮʴʢʦʛʦ. ɿʘ ʨʝʰʪʦʶ ʧʦʢʘʟʥʠʢʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʭʽʤʽʯʥʠʤʠ ʪʘ 

ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʠʤʠ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʥʘ ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ ʜʝʨʞʘʚʥʦʾ ʫʩʪʘʥʦʚʠ 

çʂʽʨʦʚʦʛʨʘʜʩʴʢʠʡ ʦʙʣʘʩʥʠʡ ʣʘʙʦʨʘʪʦʨʥʠʡ ʮʝʥʪʨ ʄʆɿ ʋʢʨʘʾʥʠè. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʦʤʦ, ʱʦ ʜʚʽ ʪʨʝʪʠʥʠ ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʙ ʚʦʜʠ ʟ 

ʛʨʦʤʘʜʩʴʢʠʭ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʢʦʣʦʜʷʟʽʚ ʦʙʣʘʩʪʽ ʥʝ ʚʽʜʧʦʚʽʜʘʣʠ ʚʠʤʦʛʘʤ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ, ʘ ʩʘʤʝ 1213 ʽʟ 1915 ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʙ (63%), ʚ ʪ.ʯ. 61% ʟʘ ʚʤʽʩʪʦʤ ʥʽʪʨʘʪʽʚ (1173 ʧʨʦʙʠ 



ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 32 

 

 

ʟ ʚʽʜʭʠʣʝʥʥʷʤ). ɺ ʪ.ʯ. ʟ ʛʨʦʤʘʜʩʴʢʠʭ ʢʦʣʦʜʷʟʽʚ ʟʘ ʩʘʥʽʪʘʨʥʦ-ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʜʦʩʣʽʜʞʝʥʦ 762 

ʧʨʦʙʠ ʧʠʪʥʦʾ ʚʦʜʠ, ʽʟ ʥʠʭ ʢʦʞʥʘ ʜʨʫʛʘ ʧʨʦʙʘ ʟ ʧʝʨʝʚʠʱʝʥʥʷʤ ï 404 ʧʨʦʙʠ, ʘʙʦ 53%, ʧʨʠ ʩʝʨʝʜʥʴʦʤʫ 

ʧʦʢʘʟʥʠʢʫ ʧʦ ʋʢʨʘʾʥʽ 20%. 

ʂʨʽʤ ʪʦʛʦ, ʧʦʣʦʚʠʥʘ (49,5%) ʜʦʩʣʽʜʞʝʥʠʭ ʧʨʦʙ ʚʦʜʠ ʟ ʛʨʦʤʘʜʩʴʢʠʭ ʢʦʣʦʜʷʟʽʚ ʥʝ ʚʽʜʧʦʚʽʜʘʻ 

ʚʠʤʦʛʘʤ ʟʘ ʚʤʽʩʪʦʤ ʬʪʦʨʫ, ʟʘʛʘʣʴʥʽʡ ʞʦʨʩʪʢʦʩʪʽ ʪʘ ʥʘʷʚʥʽʩʪʶ ʢʦʣʽʬʦʨʤ . 

ʂʦʣʽʬʦʨʤʠ ï ʟʙʽʨʥʘ ʥʘʟʚʘ, ʷʢʘ ʦʙôʻʜʥʫʻ ʚ ʩʦʙʽ ʜʝʢʽʣʴʢʘ ʙʘʢʪʝʨʽʾ. ɺ ʪʦʤʫ ʯʠʩʣʽ ʽ ʢʠʰʢʦʚʫ 

ʧʘʣʦʯʢʫ. ʂʠʰʢʦʚʘ ʧʘʣʠʯʢʘ ʧʨʠʩʫʪʥʷ ʫ ʢʦʞʥʦʤʫ ʦʨʛʘʥʽʟʤʽ, ʽ ʥʽʷʢʠʭ ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʮʝ 

ʥʝ ʧʨʠʥʦʩʠʪʴ, ʧʦʢʠ ʧʦʢʘʟʥʠʢ ʥʝ ʧʝʨʝʚʠʱʫʻ ʧʨʠʨʦʜʥʝ ʯʠʩʣʦ. ɸʣʝ ʧʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʥʦʨʤʠ ʥʘʡʤʝʥʰʦʶ 

ʧʨʦʙʣʝʤʦʶ ʩʪʘʶʪʴ ʩʠʤʧʪʦʤʠ ʜʠʩʙʘʢʪʝʨʽʦʟʫ. 

ʇʨʠ ʚʞʠʚʘʥʥʽ ʚʠʩʦʢʠʭ ʜʦʟ ʥʽʪʨʘʪʽʚ ʟ ʧʠʪʥʦʶ ʚʦʜʦʶ ʯʝʨʝʟ 4-6 ʛʦʜʠʥ ʧʨʦʷʚʣʷʶʪʴʩʷ ʭʘʨʘʢʪʝʨʥʽ 

ʩʠʤʧʪʦʤʠ ʥʽʪʨʘʪʥʦʛʦ ʦʪʨʫʻʥʥʷ: ʥʫʜʦʪʘ, ʟʘʜʫʭʘ, ʧʦʩʠʥʽʥʥʷ ʰʢʽʨʥʠʭ ʧʦʢʨʠʚʽʚ ʽ ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ, 

ʜʽʘʨʝʷ. ʎʝ ʯʘʩʪʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʘʛʘʣʴʥʦʶ ʩʣʘʙʢʽʩʪʶ, ʛʦʣʦʚʦʢʨʫʞʽʥʥʷʤ, ʟʘʧʘʤʦʨʦʯʝʥʥʷʤ, ʙʦʣʷʤʠ ʫ 

ʧʦʪʠʣʠʯʥʽʡ ʯʘʩʪʠʥʽ, ʪʘʭʽʢʘʨʜʽʻʶ. 

ʇʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʬʪʦʨʫ ʫ ʚʦʜʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ  ʫʨʘʞʝʥʥʷ ʟʫʙʽʚ. ʗʢʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʬʪʦʨʫ 

ʧʝʨʝʚʠʱʫʻ ʫ ʚʦʜʽ 6 ʤʛ/ʣ, ʟôʷʚʣʷʶʪʴʩʷ ʟʤʽʥʠ ʚ ʢʽʩʪʢʘʭ, ʩʪʽʡʢʽ ʫʨʘʞʝʥʥʷ ʧʝʯʽʥʢʠ, ʪʨʘʚʥʦʛʦ ʢʘʥʘʣʫ. 

ʅʘʜʤʽʨʥʘ ʞʦʨʩʪʢʽʩʪʴ ʚʦʜʠ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ. ʇʨʠ ʾʾ 

ʧʦʩʪʽʡʥʦʤʫ ʚʞʠʚʘʥʥʽ ʤʦʞʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʚʽʜʢʣʘʜʝʥʥʷ ʢʘʤʽʥʥʷ ʽ ʩʦʣʝʡ ʫ ʥʠʨʢʘʭ. ʋ ʙʫʜʴ-ʷʢʦʤʫ 

ʚʠʧʘʜʢʫ ʩʦʣʽ ʢʘʣʴʮʽʶ ʧʦʚʠʥʥʽ ʧʝʨʝʙʫʚʘʪʠ ʫ ʚʦʜʽ, ʪʘʢ ʷʢ ʚʦʥʠ ʧʦʪʨʽʙʥʽ ʣʶʜʩʴʢʦʤʫ ʦʨʛʘʥʽʟʤʫ, ʘʣʝ ʚ 

ʧʦʤʽʨʥʠʭ ʢʽʣʴʢʦʩʪʷʭ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʤʘʛʥʽʶ, ʪʦ ʡʦʛʦ ʥʝʩʪʘʯʘ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʥʘʚʽʪʴ ʜʦ ʽʥʬʘʨʢʪʫ. 

ʆʜʥʘʢ ʥʘʜʣʠʰʦʢ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʩʦʣʝʡ ʤʦʞʝ ʪʘʢʦʞ ʙʫʪʠ ʧʨʠʯʠʥʦʶ ʨʽʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ [3]. 

ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʶ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʢʦʣʦʜʷʟʥʦʾ ʚʦʜʠ, ɼʝʨʞʘʚʥʘ 

ʩʘʥʽʪʘʨʥʦ-ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʘ ʩʣʫʞʙʘ ʋʢʨʘʾʥʠ ʨʝʢʦʤʝʥʜʫʻ ʥʘʩʝʣʝʥʥʶ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʥʘʩʪʫʧʥʠʭ 

ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ: 

- ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʦʜʫ ʟ ʢʦʣʦʜʷʟʽʚ ʪʘ ʢʘʧʪʘʞʽʚ ʜʞʝʨʝʣ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʜʠʪʷʯʦʛʦ 

ʭʘʨʯʫʚʘʥʥʷ; 

- ʤʽʩʮʷ ʚʣʘʰʪʫʚʘʥʥʷ ʙʶʚʝʪʽʚ, ʢʦʣʦʜʷʟʽʚ ʪʘ ʢʘʧʪʘʞʽʚ ʜʞʝʨʝʣ ʩʣʽʜ ʨʦʟʪʘʰʦʚʫʚʘʪʠ ʥʘ 

ʥʝʟʘʙʨʫʜʥʝʥʽʡ ʪʘ ʟʘʭʠʱʝʥʽʡ ʪʝʨʠʪʦʨʽʾ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚʠʱʝ ʟʘ ʪʝʯʽʻʶ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʥʘ ʚʽʜʩʪʘʥʽ ʥʝ 

ʤʝʥʰʝ ʥʽʞ 30 ʤ ʚʽʜ ʤʘʛʽʩʪʨʘʣʝʡ ʟ ʽʥʪʝʥʩʠʚʥʠʤ ʨʫʭʦʤ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʥʝ ʤʝʥʰʝ ʥʽʞ 50 ʤ (ʜʣʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʢʦʣʦʜʷʟʽʚ ï ʥʝ ʤʝʥʰʝ ʥʽʞ 20 ʤ) ʚʽʜ ʚʙʠʨʘʣʝʥʴ, ʚʠʛʨʽʙʥʠʭ ʷʤ, ʩʧʦʨʫʜ ʪʘ ʤʝʨʝʞ 

ʢʘʥʘʣʽʟʘʮʽʾ, ʩʢʣʘʜʽʚ ʜʦʙʨʠʚ ʪʘ ʦʪʨʫʪʦʭʽʤʽʢʘʪʽʚ, ʤʽʩʮʴ ʫʪʨʠʤʘʥʥʷ ʭʫʜʦʙʠ ʪʘ ʽʥʰʠʭ ʤʽʩʮʴ ʟʘʙʨʫʜʥʝʥʥʷ 

ˇʨʫʥʪʫ ʪʘ ʧʽʜʟʝʤʥʠʭ ʚʦʜ; 

- ʪʝʨʠʪʦʨʽʶ ʧʦʙʣʠʟʫ ʢʦʣʦʜʷʟʷ, ʢʘʧʪʘʞʫ ʜʞʝʨʝʣʘ ʯʠ ʙʶʚʝʪʫ ʪʨʝʙʘ ʫʪʨʠʤʫʚʘʪʠ ʚ ʯʠʩʪʦʪʽ ʪʘ 

ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʚʽʜʚʝʜʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ; 

- ʫ ʨʘʜʽʫʩʽ 50 ʤ ʚʽʜ ʙʶʚʝʪʽʚ, ʢʦʣʦʜʷʟʽʚ ʪʘ ʢʘʧʪʘʞʽʚ ʜʞʝʨʝʣ ʥʝ ʜʦʟʚʦʣʷʻʪʴʩʷ ʟʜʽʡʩʥʶʚʘʪʠ 

ʤʠʪʪʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʚʦʜʦʧʽʡ ʪʚʘʨʠʥ, ʚʣʘʰʪʦʚʫʚʘʪʠ ʚʦʜʦʡʤʠʱʘ ʜʣʷ ʚʦʜʦʧʣʘʚʥʦʾ ʧʪʠʮʽ, 

ʨʦʟʤʽʱʫʚʘʪʠ ʧʨʠʩʪʨʦʾ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʦʪʨʫʪʦʭʽʤʽʢʘʪʽʚ ʪʘ ʽʥʰʫ ʜʽʷʣʴʥʽʩʪʴ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʫ ʪʘ ʚʦʜʠ; 

- ʪʝʨʠʪʦʨʽʷ ʜʦʚʢʦʣʘ ʢʦʣʦʜʷʟʷ ʥʝ ʧʦʚʠʥʥʘ ʟʘʪʦʧʣʶʚʘʪʠʩʷ ʧʘʚʦʜʢʦʚʠʤʠ ʚʦʜʘʤʠ. 

ʂʨʽʤ, ʥʘʩʝʣʝʥʥʶ ʥʝʦʙʭʽʜʥʦ ʯʠʩʪʠʪʠ ʢʦʣʦʜʷʟʽ ʽ ʜʝʟʽʥʬʽʢʫʚʘʪʠ ʚʦʜʫ, - ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʠʭ 

ʩʣʫʞʙ. [4]. 

ʗʢʽʩʪʴ ʚʦʜʠ ʚ ʢʦʣʦʜʷʟʽ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʠʟʥʘʯʘʻ ʷʢʽʩʪʴ ʫʤʦʚ ʧʨʦʞʠʚʘʥʥʷ ʚ ʧʨʠʚʘʪʥʦʤʫ ʙʫʜʠʥʢʫ, 

ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʚʦʥʘ ʻ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʧʠʪʥʦʾ ʚʦʜʠ. ʊʦʤʫ ʥʝ ʚʘʨʪʦ ʟʥʝʚʘʞʘʪʠ ʧʨʘʚʠʣʘʤʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʡ ʧʝʨʽʦʜʠʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʦʣʦʜʷʟʷ, ʘ ʪʘʢʦʞ ʨʝʛʫʣʷʨʥʠʤʠ ʧʝʨʝʚʽʨʢʘʤʠ ʩʢʣʘʜʫ 

ʚʦʜʠ. ʅʘʚʽʪʴ ʷʢʱʦ ʩʴʦʛʦʜʥʽ ʚʦʜʘ ʚʽʜʧʦʚʽʜʘʻ ʥʦʨʤʘʤ, ʯʝʨʝʟ ʷʢʠʡʩʴ ʯʘʩ ʾʾ ʩʢʣʘʜ ʤʦʞʝ ʧʦʤʽʥʷʪʠʩʷ 

ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʛʦʜʥʠʭ ʽ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʪʠʧʫ ˇʨʫʥʪʫ, ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʦʜʦʥʦʩʥʦʛʦ ʰʘʨʫ, 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʥʩʪʨʫʢʮʽʾ ʢʦʣʦʜʷʟʷ ʽ ʪ.ʧ. ʅʝʦʙʭʽʜʥʦ ʧʝʨʽʦʜʠʯʥʦ ʧʝʨʝʚʽʨʷʪʠ ʷʢʽʩʪʴ ʚʦʜʠ, - ʤʦʞʣʠʚʦ, ʮʝ 

ʜʦʧʦʤʦʞʝ ʫʥʠʢʥʫʪʠ ʚʝʣʠʢʠʭ ʥʝʧʨʠʻʤʥʦʩʪʝʡ ʟʛʦʜʦʤ. 
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ʆʎɯʅʂɸ ʉɸʅɯʊɸʈʅʆɻʆ ʉʊɸʅʋ ʃɯʉʆɺʀʍ ʅɸʉɸɼɾɽʅʔ ʅɸ ʊɽʈʀʊʆʈɯɰ ɼʇ 

çʆʃɽʂʉɸʅɼʈɯɺʉʔʂɽ ʃɯʉʆɺɽ ɻʆʉʇʆɼɸʈʉʊɺʆè 

ʂ. ʎʘʣʢʦ, ʩʪ. ʛʨ. ɽʆ-19ʄ, 

ʃ. ʂʦʣʦʤʽʻʮʴ, ʢʘʥʜ. ʩ.-ʛ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

ʃʽʩ ʩʪʚʦʨʶʻ ʦʨʛʘʥʽʯʥʫ ʤʘʩʫ, ʚʠʨʦʙʣʷʻ ʢʠʩʝʥʴ, ʥʘʢʦʧʠʯʫʻ ʩʦʥʷʯʥʫ ʝʥʝʨʛʽʶ. ɺʦʜʥʦʯʘʩ ʚʽʥ 

ʟʘʙʝʟʧʝʯʫʻ ʮʽʥʥʦʶ ʩʠʨʦʚʠʥʦʶ ʨʽʟʥʽ ʛʘʣʫʟʽ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʪʦʤʫ ʧʨʘʚʠʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʦʭʦʨʦʥʘ  

ʣʽʩʫ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ. ʇʦʨʫʰʝʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʣʽʩʦʚʠʭ 

ʥʘʩʘʜʞʝʥʴ ʤʦʞʝ ʙʫʪʠ ʚʠʢʣʠʢʘʥʝ ʬʘʢʪʦʨʘʤʠ ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʧʨʠʨʦʜʠ, ʜʽʷ ʷʢʠʭ ʤʦʞʝ ʤʘʪʠ ʨʽʟʥʫ 

ʪʨʠʚʘʣʽʩʪʴ, ʭʘʨʘʢʪʝʨ, ʩʪʫʧʽʥʴ ʽ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʟʚʦʨʦʪʥʠʤʠ ʽ ʥʝʟʚʦʨʦʪʥʠʤʠ ʟʤʽʥʘʤʠ. ʆʜʥʽ ʡ ʪʽ ʞ 

ʬʘʢʪʦʨʠ ʚʧʣʠʚʫ ʜʦʧʫʩʪʠʤʽ ʜʣʷ ʦʜʥʠʭ ʽ ʻ ʢʨʠʪʠʯʥʠʤʠ ʜʣʷ ʽʥʰʠʭ ʣʽʩʦʚʠʭ ʙʽʦʮʝʥʦʟʽʚ. ʎʝ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʾʭʥʴʦʾ ʧʨʠʨʦʜʥʦʾ ʩʪʽʡʢʦʩʪʽ, ʱʦ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʫʤʦʚʘʤʠ ʧʨʦʨʦʩʪʘʥʥʷ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ. 

ʅʘ ʣʽʩʠ ʧʦʩʪʽʡʥʦ ʚʧʣʠʚʘʻ ʥʠʟʢʘ ʘʙʽʦʪʠʯʥʠʭ, ʙʽʦʪʠʯʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ. 

ʊʦʤʫ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʪʘ ʰʣʷʭʠ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʩʪʘʥʫ ʥʘʩʘʜʞʝʥʴ ʣʽʩʛʦʩʧʫ ɼʇ "ʆʣʝʢʩʘʥʜʨʽʚʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ". 

ʆʩʥʦʚʥʠʤʠ  ʟʘʚʜʘʥʥʷʤʠ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ ʻ ʟôʷʩʫʚʘʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʪʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʣʽʩʽʚ; ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʰʢʽʜʣʠʚʠʡ ʚʧʣʠʚ ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʦʙʣʠʟʫ ʧʨʦʤʠʩʣʦʚʠʭ ʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ; ʚʠʟʥʘʯʠʪʠ ʰʣʷʭʠ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ 

ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ɼʇ çʆʣʝʢʩʘʥʜʨʽʚʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè. 

ʅʘ ʥʝʧʨʠʜʘʪʥʠʭ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʝʤʣʷʭ ʘʛʨʦʧʽʜʧʨʠʻʤʩʪʚ ʩʪʚʦʨʝʥʽ ʣʽʩʦʚʽ ʢʫʣʴʪʫʨʠ  

ʽ ʧʦʣʝʟʘʭʠʩʥʽ ʣʽʩʦʚʽ ʩʤʫʛʠ. ʃʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʚʝʜʝʪʴʩʷ, ʚ ʦʩʥʦʚʥʦʤʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʽʜʙʦʨʫ ʛʦʣʦʚʥʠʭ 

ʧʦʨʽʜ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʤʠʥʫʣʦʛʦ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ ʪʝ, ʱʦ ʧʝʨʝʚʝʜʝʥʽ ʚ ʧʦʢʨʠʪʽ 

ʣʽʩʦʤ ʟʝʤʣʽ ʢʫʣʴʪʫʨʠ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʩʪʚʦʨʝʥʽ ʥʘ ʟʨʫʙʘʭ ʤʘʶʪʴ ʚ ʩʚʦʻʤʫ ʩʢʣʘʜʽ 25 ʦʜʠʥʠʮʴ ʜʫʙʘ. 

ʇʨʠʯʠʥʦʶ ʮʴʦʛʦ ʻ ʚʠʩʦʢʘ ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʴ ʜʨʫʛʦʨʷʜʥʠʭ ʧʦʨʽʜ ʥʘ ʟʨʫʙʘʭ ʙʽʣʴʰʝ 100 ʪʠʩ.ʤ3 ʥʘ 1ʛʘ, ʪʘ 

ʰʠʨʠʥʘ ʤʽʞ ʨʷʜʘʤʠ ʢʫʣʴʪʫʨ 4 ʤ, ʘ ʪʘʢʦʞ ʟʘʧʽʟʥʝʥʥʷ ʟ ʧʨʦʚʝʜʝʥʥʷʤ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʚ ʥʝʟʽʤʢʥʫʪʠʭ 

ʢʫʣʴʪʫʨʘʭ, ʱʦ ʧʨʠʚʦʜʠʪʴʩʷ ʜʦ ʟʘʛʣʫʰʝʥʥʷ ʜʫʙʘ ʜʨʫʛʦʨʷʜʥʠʤʠ ʧʦʨʦʜʘʤʠ. 

ɺʠʭʦʜʷʯʠ ʟ ʧʨʠʚʝʜʝʥʦʛʦ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʦ ʇʦʨʷʜʢʫ ʧʦʜʽʣʫ ʣʽʩʽʚ ʥʘ ʢʘʪʝʛʦʨʽʾ ʪʘ ʚʠʜʽʣʝʥʥʷ 

ʦʩʦʙʣʠʚʦ ʟʘʭʠʩʥʠʭ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ ʧʦʜʽʣʫ ʣʽʩʽʚ ʜʝʨʞʘʚʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʢʘʪʝʛʦʨʽʾ, ʾʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʚ ʥʠʭ ʨʝʞʠʤʫ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽ 

ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘ ʥʘʩʪʫʧʥʠʡ ʨʝʚʽʟʽʡʥʠʡ ʧʝʨʽʦʜ, ʫʪʚʦʨʝʥʽ ʪʘʢʽ ʛʦʩʧʦʜʘʨʩʴʢʽ ʯʘʩʪʠʥʠ: 

ʃʽʩʠ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ, ʥʘʫʢʦʚʦʛʦ, ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ:  

- ʣʽʩʠ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟ ʦʩʦʙʣʠʚʠʤ ʨʝʞʠʤʦʤ ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘ ʨʽʚʥʠʥʽ; 

- ʣʽʩʠ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟ ʦʙʤʝʞʝʥʠʤ ʨʝʞʠʤʦʤ ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘ ʨʽʚʥʠʥʽ. 

ʈʝʢʨʝʘʮʽʡʥʦ-ʦʟʜʦʨʦʚʯʽ ʣʽʩʠ:  

- ʨʝʢʨʝʘʮʽʡʥʦ-ʦʟʜʦʨʦʚʯʽ ʣʽʩʠ ʟ ʦʩʦʙʣʠʚʠʤ  ʨʝʞʠʤʦʤ ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘ ʨʽʚʥʠʥʽ; 

- ʨʝʢʨʝʘʮʽʡʥʦ-ʦʟʜʦʨʦʚʯʽ ʣʽʩʠ ʟ ʦʙʤʝʞʝʥʠʤ  ʨʝʞʠʤʦʤ ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘ ʨʽʚʥʠʥʽ. 

ɼʦ ʣʽʩʽʚ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ, ʥʘʫʢʦʚʦʛʦ, ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟ ʦʩʦʙʣʠʚʠʤ 

ʨʝʞʠʤʦʤ ʢʦʨʠʩʪʫʚʘʥʥʷ ʚʽʜʥʝʩʝʥʽ ʧʘʤôʷʪʢʠ ʧʨʠʨʦʜʠ; ʟʘʧʦʚʽʜʥʽ ʣʽʩʦʚʽ ʫʨʦʯʠʱʘ; ʣʽʩʠ, ʱʦ ʤʘʶʪʴ 

ʥʘʫʢʦʚʝ ʘʙʦ ʽʩʪʦʨʠʯʥʝ ʟʥʘʯʝʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʛʝʥʝʪʠʯʥʽ ʨʝʟʝʨʚʘʪʠ. 

ɼʦ ʣʽʩʽʚ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ, ʥʘʫʢʦʚʦʛʦ, ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟ ʦʙʤʝʞʝʥʠʤ 

ʨʝʞʠʤʦʤ ʢʦʨʠʩʪʫʚʘʥʥʷ ʚʽʜʥʝʩʝʥʽ ʟʘʢʘʟʥʠʢʠ. 

ɼʦ ʨʝʢʨʝʘʮʽʡʥʦ-ʦʟʜʦʨʦʚʯʠʭ ʣʽʩʽʚ ʟ ʦʩʦʙʣʠʚʠʤ ʨʝʞʠʤʦʤ ʢʦʨʠʩʪʫʚʘʥʥʷ ʚʽʜʥʝʩʝʥʽ: ʣʽʩʦʧʘʨʢʦʚʘ 

ʯʘʩʪʠʥʘ ʣʽʩʽʚ ʟʝʣʝʥʦʾ ʟʦʥʠ, ʨʝʢʨʝʘʮʽʡʥʦ-ʦʟʜʦʨʦʚʯʽ ʣʽʩʠ ʧʦʟʘ ʤʝʞʘʤʠ ʣʽʩʽʚ ʟʝʣʝʥʠʭ ʟʦʥ. 

ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷʤ ʚʠʟʥʘʯʝʥʠʡ ʟʘ 

ʫʢʨʫʧʥʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʩʪʫʧʽʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥʮʽʡʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ 

ʨʦʩʣʠʥʥʽʩʪʶ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʽ ʨʦʟʧʦʜʽʣ ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʣʽʩʦʚʠʭ 

ʜʽʣʷʥʦʢ ʟʘ ʦʩʥʦʚʥʠʤʠ ʮʽʣʴʦʚʠʤʠ ʣʽʩʦʫʪʚʦʨʶʚʘʣʴʥʠʤʠ ʧʦʨʦʜʘʤʠ. ʄʦʜʝʣʽ ʨʦʩʪʫ ʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 



ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 34 

 

 

ʦʧʪʠʤʘʣʴʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ, ʱʦ ʨʝʛʫʣʷʨʥʦ ʨʦʟʨʽʜʞʫʶʪʴʩʷ, ʧʽʜʛʦʪʦʚʣʝʥʽ ʢʘʬʝʜʨʦʶ ʣʽʩʦʚʦʾ ʪʘʢʩʘʮʽʾ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (Ăʄʦʜʝʣʠ ʨʦʩʪʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʧʪʠʤʘ-ʣʴʥʳʭ ʜʨʝʚʦʩʪʦʝʚò, 

ʂ., ʋʉʍɸ, 1992; Ăʅʦʨʤʘʪʠʚʥʦ-ʩʧʨʘʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʪʘʢʩʘʮʠʠ ʣʝʩʦʚ ʋʢʨʘʠʥʳ ʠ ʄʦʣʜʘʚʠʠò, 

Ăʋʨʦʞʘʡò, 1987). ʇʦʨʽʚʥʶʶʯʠ ʦʧʪʠʤʘʣʴʥʠʡ ʩʝʨʝʜʥʽʡ ʟʘʧʘʩ ʥʘ 1 ʛʘ ʜʝʨʝʚʠʥʠ ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ 

ʨʦʩʣʠʥʥʽʩʪʶ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ ʟ ʡʦʛʦ ʬʘʢʪʠʯʥʠʤ ʟʘʧʘʩʦʤ ʥʘ ʨʽʢ ʧʨʦʚʝʜʝʥʥʷ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ, 

ʚʠʟʥʘʯʘʶʪʴ ʩʪʫʧʽʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥʮʽʡʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʣʽʩʦʚʠʭ 

ʜʽʣʷʥʦʢ. 

ʃʽʩʦʚʽ ʜʽʣʷʥʢʠ ʚ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʝʬʝʢʪʠʚʥʦ. ʇʨʦ ʮʝ ʩʚʽʜʯʠʪʴ 

ʧʦʣʽʧʰʝʥʥʷ ʩʝʨʝʜʥʽʭ ʪʘʢʩʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʟʤʝʥʰʝʥʥʷ (ʟʙʽʣʴʰʝʥʥʷ) ʧʠʪʦʤʦʾ ʚʘʛʠ ʥʝʚʢʨʠʪʠʭ 

ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ. 

ʋ ʙʽʦʩʬʝʨʽ ʣʽʩ ʚʠʢʦʥʫʻ ʫʥʽʢʘʣʴʥʽ ʬʫʥʢʮʽʾ: ʚʽʥ ʧʦʛʣʠʥʘʻ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ, ʧʦʩʪʘʚʣʷʶʯʠ  ʧʦʥʘʜ 

50 % ʢʠʩʥʶ. ʃʽʩ ʩʧʨʠʷʻ ʟʙʽʣʴʰʝʥʥʶ ʟʘʧʘʩʽʚ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʟʙʝʨʽʛʘʶʯʠ ʚʦʣʦʛʫ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ; 

ʟʘʚʜʷʢʠ ʣʽʩʦʚʽ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ ʦʪʨʠʤʫʶʪʴ ʨʽʚʥʦʤʽʨʥʝ ʞʠʚʣʝʥʥʷ ʧʽʜʟʝʤʥʠʤʠ  ʚʦʜʘʤʠ. ɿʤʝʥʰʫʶʯʠ 

ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ, ʣʽʩʠ ʫʧʦʚʽʣʴʥʶʶʪʴ ʚʦʜʥʫ ʽ ʚʽʪʨʦʚʫ ʝʨʦʟʽʶ ˇʨʫʥʪʽʚ. ʂʨʽʤ ʪʦʛʦ, ʚ ʣʽʩʦʚʠʭ ʨʘʡʦʥʘʭ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʤʫʣʶʚʘʥʥʷ ʨʽʯʦʢ, ʩʪʘʚʢʽʚ, ʚʦʜʦʩʭʦʚʠʱ. 

ʉʪʘʥ ʽ ʜʠʥʘʤʽʢʘ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʣʽʩʽʚ ʣʽʩʛʦʩʧʫ. 

ʋʩʽ ʚʠʜʠ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʝʜʫʪʴʩʷ ʟʛʽʜʥʦ ʯʠʥʥʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʘʢʪʽʚ. ɺʦʥʠ ʥʘʧʨʘʚʣʝʥʽ ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʽʩʥʦʛʦ ʩʪʘʥʫ ʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʣʽʩʽʚ, ʟʙʝʨʝʞʝʥʥʷ ʽ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʟʘʭʠʩʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ. ʅʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʛʦʩʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʥʝ ʩʧʨʠʯʠʥʷʻ. 

ʐʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʦʙʣʠʟʫ ʧʨʦʤʠʩʣʦʚʠʭ ʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʘ ʪʘʢʦʞ ʥʘʜʤʽʨʥʠʭ ʨʝʢʨʝʘʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʥʘʜʤʽʨʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʠʢʠʭ ʪʚʘʨʠʥ,ʚ 

ʥʘʩʣʽʜʦʢ ʯʦʛʦ ʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʚʥʝ ʘʙʦ ʯʘʩʪʢʦʚʝ ʚʩʠʭʘʥʥʷ, ʩʧʦʚʽʣʴʥʝʥʠʡ ʨʽʩʪ ʽ ʦʩʣʘʙʣʝʥʥʷ 

ʜʝʨʝʚʦʩʪʘʥʽʚ, ʩʠʣʴʥʝ ʧʦʰʢʦʜʞʝʥʥʷ ʦʢʨʝʤʠʭ ʜʝʨʝʚ, ʧʦʛʽʨʰʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʣʽʩʦʚʦʛʦ 

ʬʦʥʜʫ ʜʽʣʷʥʢʠ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʥʝ ʟʘʟʥʘʶʪʴ.   

ʈʘʜʽʘʮʽʡʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʣʽʩʛʦʩʧʫ ʥʝ ʟʘʬʽʢʩʦʚʘʥʦ. 

ʃʽʩ ʻ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜ ʪʝʭʥʦʛʝʥʥʦʛʦ, ʟʦʢʨʝʤʘ 

ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. ʊʫʪ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʟʥʘʯʥʦ ʥʠʞʯʘ, ʥʽʞ ʫ ʤʽʩʪʽ. ʇʨʦʪʝ ʚʦʣʦʛʽʩʪʴ 

ʙʽʣʴʰʘ ʥʘ 15-30 %. ʊʘʢʝ ʧʦʚʽʪʨʷ ʦʧʪʠʤʘʣʴʥʝ ʜʣʷ ʜʠʭʘʥʥʷ. ɿʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʧʦʛʣʠʥʘʣʴʥʽʡ 

ʟʜʘʪʥʦʩʪʽ ʣʽʩʦʚʽ ʥʘʩʘʜʞʝʥʥʷ ʘʢʫʤʫʣʶʚʘʣʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʽ ʪʠʤ ʩʘʤʠʤ ʧʝʨʝʰʢʦʜʠʣʠ ʾʭ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʶ ʥʘ ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ ʽ ʟʝʤʣʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʊʦʤʫ ʚʚʘʞʘʻʪʴʩʷ, 

ʱʦ ʣʽʩ ʻ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʫ ʟʘʛʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʟʘʭʠʩʪʫ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜ ʧʨʦʥʠʢʘʶʯʦʾ ʨʘʜʽʘʮʽʾ 

[2]. 

ɿʘʭʠʩʥʽ ʥʘʩʘʜʞʝʥʥʷ ʟʘʡʤʘʶʪʴ ʟʥʘʯʥʝ ʤʽʩʮʝ ʫ ʩʠʩʪʝʤʽ ʧʨʦʪʠʝʨʦʟʽʡʥʠʭ ʟʘʭʦʜʽʚ. 

ʃʽʩ, ʦʩʦʙʣʠʚʦ ʭʚʦʡʥʠʡ, ʚʠʜʽʣʷʻ ʬʽʪʦʥʮʠʜʠ, ʷʢʽ ʚʙʠʚʘʶʪʴ ʙʘʛʘʪʴʦʭ ʭʚʦʨʦʙʦʪʚʦʨʥʠʭ ʤʽʢʨʦʙʽʚ, 

ʦʟʜʦʨʦʚʣʶʶʯʠ ʧʦʚʽʪʨʷ. ʌʽʪʦʥʮʠʜʠ ï ʮʝ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʛʘʟʦʧʦʜʽʙʥʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʟʛʫʙʥʦ ʜʽʶʪʴ 

ʘʙʦ ʧʨʠʛʥʽʯʫʶʪʴ ʽʥʰʽ ʞʠʚʽ ʦʨʛʘʥʽʟʤʠ (ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʰʢʽʜʣʠʚʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ). ʆʜʠʥ ʛʝʢʪʘʨ 

ʣʠʩʪʷʥʦʛʦ ʣʽʩʫ ʚ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ ʟʘ ʜʝʥʴ ʚʠʜʽʣʷʻ ʙʽʣʷ 2 ʢʛ ʣʝʪʶʯʠʭ ʬʽʪʦʥʮʠʜʽʚ, ʭʚʦʡʥʦʛʦ ʣʽʩʫ ï 5, ʘ 

ʷʣʽʚʮʝʚʦʛʦ ï ʜʦ 30 ʢʛ. ʊʦʤʫ ʤʘʢʩʠʤʘʣʴʥʝ ʟʙʘʛʘʯʝʥʥʷ ʩʝʣʽʪʝʙʥʠʭ ʪʝʨʠʪʦʨʽʡ ʤʽʩʪ ʽ ʩʝʣʠʱ ʨʦʩʣʠʥʥʽʩʪʶ 

ʤʘʻ ʚʠʥʷʪʢʦʚʦ ʚʘʞʣʠʚʝ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʝ ʽ ʣʽʢʫʚʘʣʴʥʝ ʟʥʘʯʝʥʥʷ [2]. 

ʉʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʣʽʩʽʚ ʚ ʜʘʥʠʡ ʯʘʩ ʩʣʽʜ ʚʚʘʞʘʪʠ ʟʘʜʦʚʽʣʴʥʠʤ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʪʠʤ, ʱʦ 

ʟʘʛʘʣʴʥʠʡ ʟʘʧʘʩ ʩʫʭʦʩʪʽʡʥʦʛʦ ʽ ʧʦʰʢʦʜʞʝʥʦʛʦ ʣʽʩʫ ʟʤʝʥʰʠʚʩʷ ʥʘ  1,36 ʪʠʩ. ʤ3 ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʘʥʠʤʠ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ, ʦʩʝʨʝʜʢʽʚ ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙ ʣʽʩʫ.  

ɯʟ ʰʢʽʜʥʠʢʽʚ ʣʽʩʫ ʚʠʷʚʣʝʥʦ ʦʩʥʦʚʽ, ʷʢ: ʰʦʚʢʦʧʨʷʜ ʪʘ ʨʫʜʠʡ ʩʦʩʥʦʚʠʡ ʧʠʣʴʱʠʢ. ɯʟ ʭʚʦʨʦʙ ʣʽʩʫ 

ʥʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʥʷ ʤʘʣʠ ʩʪʦʚʙʫʨʥʽ ʛʥʠʣʽ, ʨʘʢ ʜʫʙʘ, ʥʝʩʧʨʘʚʞʥʽʡ ʪʨʫʪʦʚʠʢ. 

ʇʨʦʚʝʜʝʥʽ ʩʘʥʽʪʘʨʥʽ ʨʫʙʢʠ ʩʧʨʠʷʣʠ ʧʦʢʨʘʱʝʥʥʶ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʥʘʩʘʜʞʝʥʴ, ʟʤʝʥʰʝʥʥʶ 

ʧʣʦʱʽ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟ ʦʩʝʨʝʜʢʘʤʠ ʭʚʦʨʦʙ, ʰʢʽʜʥʠʢʽʚ ʣʽʩʫ. 

ʏʠʤʘʣʦ ʨʝʩʫʨʩʽʚ ʩʧʨʷʤʦʚʫʻʪʴʩʷ ʥʘ ʟʘʭʠʩʪ ʣʽʩʫ ʚʽʜ ʨʽʟʥʠʭ ʰʢʽʜʥʠʢʽʚ, ʱʦ ʟʜʘʪʥʽ ʟʘʚʜʘʪʠ ʡʦʤʫ 

ʥʝʧʦʧʨʘʚʥʦʾ ʰʢʦʜʠ. ʈʦʙʦʪʠ ʽʟ ʟʘʭʠʩʪʫ ʣʽʩʫ ʚ ʋʢʨʘʾʥʽ ʚʠʢʦʥʫʻ ʩʧʝʮʽʘʣʽʟʦʚʘʥʘ ʩʣʫʞʙʘ  

ɼʝʨʞʢʦʤʣʽʩʛʦʩʧʫ. ʊʦʨʽʢ ʾʾ ʨʝʦʨʛʘʥʽʟʦʚʘʥʦ ʫ ʪʨʠ ʜʝʨʞʘʚʥʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʦʙôʻʜʥʘʥʥʷ: 

Ăʉʭʽʜʣʽʩʦʟʘʭʠʩʪò, "ʎʝʥʪʨʣʽʩʦʟʘʭʠʩʪò ʪʘ Ăɿʘʭʽʜʣʽʩʦʟʘʭʠʩʪò, ʟʘʚʜʘʥʥʷʤ ʷʢʠʭ ʻ ʧʨʦʚʝʜʝʥʥʷ 

ʣʽʩʦʧʘʪʦʣʦʛʽʯʥʠʭ ʦʙʩʪʝʞʝʥʴ, ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʚʠʢʦʥʘʥʥʷ ʣʽʩʦʟʘʭʠʩʥʠʭ ʟʘʭʦʜʽʚ, ʥʘʜʘʥʥʷ ʤʝʪʦʜʠʯʥʦʾ 

ʜʦʧʦʤʦʛʠ ʧʨʘʮʽʚʥʠʢʘʤ ʣʽʩʦʚʦʾ ʦʭʦʨʦʥʠ ʥʘ ʤʽʩʮʷʭ [1]. 



ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 35 

 

 

ʇʽʜ ʯʘʩ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ ʥʘʩʘʤʧʝʨʝʜ ʚʠʷʚʣʷʻʪʴʩʷ ʩʫʭʦʩʪʽʡ, ʟʘʭʘʨʘʱʝʥʽʩʪʴ ʽ ʧʦʰʢʦʜʞʝʥʥʷ 

ʣʽʩʫ. ʇʨʠʯʠʥʘʤʠ ʫʪʚʦʨʝʥʥʷ ʩʫʭʦʩʪʽʡʥʦʾ ʜʝʨʝʚʠʥʠ  ʮʝ ʧʦʰʢʦʜʞʝʥʥʷ ʥʘʩʘʜʞʝʥʴ ʭʚʦʨʦʙʘʤʠ ʣʽʩʫ ʪʘ 

ʰʢʽʜʥʠʢʘʤʠ ʪʘ ʥʝʚʯʘʩʥʠʤ ʧʨʦʚʝʜʝʥʥʷʤ ʩʘʥʽʪʘʨʥʠʭ ʨʫʙʦʢ. 

ʅʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʦʭʦʨʦʥʘ ʣʽʩʽʚ ʚʽʜ ʧʦʞʝʞ. ʄʘʩʰʪʘʙʥʽʩʪʴ ʮʴʦʛʦ 

ʥʝʙʝʟʧʝʯʥʦʛʦ ʷʚʠʱʘ, ʧʝʨʰ ʟʘ ʚʩʝ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʠʨʦʜʥʠʭ ʽ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ. ɸʣʝ ʟʜʝʙʽʣʴʰʦʛʦ 

ʧʦʞʝʞʽ ʚ ʣʽʩʽ ʩʧʘʣʘʭʫʶʪʴ ʟ ʚʠʥʠ ʣʶʜʝʡ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʝʜʙʘʣʦʛʦ, ʘ ʽʥʦʜʽ ʡ ʟʣʦʯʠʥʥʦʛʦ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʚʦʛʥʝʤ. ʁʦʛʦ ʚʠʷʚʣʝʥʥʷʤ ʪʘ ʛʘʩʽʥʥʷʤ ʦʧʽʢʫʻʪʴʩʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʘ ʥʘʟʝʤʥʘ ʩʣʫʞʙʘ, ʜʦ ʷʢʦʾ ʚʭʦʜʠʪʴ 257 

ʣʽʩʦʚʠʭ ʧʦʞʝʞʥʠʭ ʩʪʘʥʮʽʡ, ʦʩʥʘʱʝʥʠʭ ʧʦʞʝʞʥʠʤʠ ʘʚʪʦʤʦʙʽʣʷʤʠ, ʤʦʪʦʧʦʤʧʘʤʠ, ʨʘʥʮʝʚʠʤʠ 

ʣʽʩʦʚʠʤʠ ʚʦʛʥʝʛʘʩʥʠʢʘʤʠ, ʨʘʜʽʦʩʪʘʥʮʽʷʤʠ [1,4]. 

ʉʪʫʧʽʥʴ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ Ăʐʢʘʣʦʶ ʦʮʽʥʢʠ ʧʨʠʨʦʜʥʦʾ  ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ 

ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫò ʨʦʟʨʦʙʣʝʥʦ ʁʽʥʩʪʠʪʫʪʦʤ Ăʋʢʨʜʽʧʨʦʣʽʩò ʽ ʟʘʪʚʝʨʜʞʝʥʦʶ ʥʘʢʘʟʦʤ 

ʄʽʥʽʩʪʝʨʩʪʚʘ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ ʚʽʜ 2 ʯʝʨʚʥʷ 1997 ʨʦʢʫ ˉ 52[3]. 

ɾʠʪʪʷ ʚʠʤʘʛʘʻ ʟʘʭʦʜʽʚ ʟʘʧʦʙʽʛʘʥʥʷ ʱʦʜʦ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʣʽʩʠ. ɸʣʝ ʮʽ ʟʘʭʦʜʠ ʚʠʤʘʛʘʶʪʴ 

ʟʥʘʯʥʠʭ ʟʘʪʨʘʪ ʥʘ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʣʽʩʦʟʘʛʦʪʽʚʝʣʴ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʫ, ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʨʝʚʠʥʠ ʪʘ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ. 

ʃʠʰʝ ʚʠʢʦʥʘʥʥʷ ʟʘʧʨʦʝʢʪʦʚʘʥʠʭ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷʤ ʟʘʭʦʜʽʚ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʙʫʜʝ ʩʧʨʠʷʪʠ 

ʧʽʜʚʠʱʝʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʣʽʩʽʚ, ʧʦʢʨʘʱʝʥʥʶ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚʦʩʪʘʥʽʚ, ʧʦʩʠʣʝʥʥʶ ʟʘʭʠʩʥʠʭ 

ʢʣʽʤʘʪʦʨʝʛʫʣʶʶʯʠʭ ʬʫʥʢʮʽʡ ʣʽʩʫ.  

ʆʪʞʝ, ʩʚʦʻʯʘʩʥʝ ʧʨʦʚʝʜʝʥʥʷ ʨʫʙʦʢ ʬʦʨʤʫʚʘʥʥʷ ʽ ʦʟʜʦʨʦʚʣʝʥʥʷ ʣʽʩʽʚ ʪʘ ʦʯʠʱʝʥʥʷ ʚʽʜ 

ʟʘʭʘʨʘʱʝʥʦʩʪʽ ʧʽʜʚʠʱʠʪʴ ʩʪʽʡʢʽʩʪʴ ʥʘʩʘʜʞʝʥʴ, ʧʦʢʨʘʱʠʪʴ ʾʭʥʽʡ ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ, ʟʙʽʣʴʰʠʪʴ ʟʘʛʘʣʴʥʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ʉʧʠʩʦʢʣʽʪʝʨʘʪʫʨʠ 

5. https://works.doklad.ru/view/EnIpwlJEhCU/5.html - [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. 

6. https://buklib.net/books/24108/ - [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. 

7. ʃʽʩʦʚʠʡ ʢʦʜʝʢʩ ʋʢʨʘʾʥʠ. ï ʂʠʾʚ, 21 ʩʽʯʥʷ 1994 ʨʦʢʫ. N 3852-XII.  

8. http://dpolg.com.ua 

48. ˞˒˗ˣ˴ˬ ˴˚˛˔˒˙˚˕ˢ ˙˛ˏ 

ʋɼʂ: 336.7 

ʈʆɿɺʀʊʆʂ ɺɸʃʖʊʅʆɻʆ ʈʀʅʂʋ ʋʂʈɸɰʅʀ 

ʖ. ɸʨʩʽʨʽʡ, ʩʪ. ʛʨ. ʌʉ-19, 

ʅ. ɻʨʝʯʠʭʽʥʘ, ʚʠʢʣʘʜʘʯ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʩʪʝʪ 

ɺʘʣʶʪʥʠʡ ʨʠʥʦʢ - ʮʝ ʩʬʝʨʘ ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʠʭ ʚʽʜʥʦʩʠʥ, ʷʢʽ ʧʨʦʷʚʣʷʶʪʴʩʷ ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ 

ʦʧʝʨʘʮʽʡ ʢʫʧʽʚʣʽ-ʧʨʦʜʘʞʫ ʽʥʦʟʝʤʥʦʾ ʚʘʣʶʪʠ ʪʘ ʮʽʥʥʠʭ ʧʘʧʝʨʽʚ ʚ ʽʥʦʟʝʤʥʽʡ ʚʘʣʶʪʽ, ʝʢʩʧʦʨʪʥʦ-

ʽʤʧʦʨʪʥʠʭ ʦʧʝʨʘʮʽʡ ʤʽʞ ʨʝʟʠʜʝʥʪʘʤʠ ʪʘ ʥʝʨʝʟʠʜʝʥʪʘʤʠ, ʘ ʪʘʢʦʞ ʦʧʝʨʘʮʽʡ ʟ ʽʥʚʝʩʪʫʚʘʥʥʷ ʚʘʣʶʪʥʦʛʦ 

ʢʘʧʽʪʘʣʫ ʪʘ ʟʘʣʫʯʝʥʥʷ ʽ ʨʦʟʤʽʱʝʥʥʷ ʚʽʣʴʥʠʭ ʚʘʣʶʪʥʠʭ ʢʦʰʪʽʚ. 

ɺʘʣʶʪʥʠʡ ʨʠʥʦʢ ʤʘʻ ʚʩʽ ʘʪʨʠʙʫʪʠ ʟʚʠʯʘʡʥʦʛʦ ʨʠʥʢʫ: ʦʙ'ʻʢʪʠ ʽ ʩʫʙ'ʻʢʪʠ, ʧʦʧʠʪ ʽ ʧʨʦʧʦʟʠʮʽʶ, 

ʮʽʥʫ, ʦʩʦʙʣʠʚʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʪʘ ʢʦʤʫʥʽʢʘʮʽʾ ʪʦʱʦ. 

ʆʙ'ʻʢʪʦʤ ʢʫʧʽʚʣʽ-ʧʨʦʜʘʞʫ ʥʘ ʮʴʦʤʫ ʨʠʥʢʫ ʻ ʚʘʣʶʪʥʽ ʮʽʥʥʦʩʪʽ. ɼʦ ʦʩʥʦʚʥʠʭ ʩʫʙ'ʻʢʪʽʚ, ʱʦ 

ʬʫʥʢʮʽʦʥʫʶʪʴ ʥʘ ʚʘʣʶʪʥʦʤʫ ʨʠʥʢʫ, ʥʘʣʝʞʘʪʴ:ʮʝʥʪʨʘʣʴʥʠʡ ʪʘ ʢʦʤʝʨʮʽʡʥʽ ʙʘʥʢʠ, ʬʽʨʤʠ, ʱʦ 

ʟʜʽʡʩʥʶʶʪʴ ʟʦʚʥʽʰʥʶ ʪʦʨʛʽʚʣʶ ʘʙʦ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʥʷ ʟʘ ʢʦʨʜʦʥʦʤ, ʧʨʠʚʘʪʥʽ ʦʩʦʙʠ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ 

ʧʝʨʝʢʘʟʠ ʚʘʣʶʪ, ʢʫʧʫʶʪʴ ʚʘʣʶʪʫ ʪʘ ʟʜʽʡʩʥʶʶʪʴ ʽʥʰʽ ʥʝ ʪʦʨʛʦʚʝʣʴʥʽ ʫʛʦʜʠ, ʚʘʣʶʪʥʽ ʙʽʨʞʽ, ʱʦ 

ʬʦʨʤʫʶʪʴ ʨʠʥʢʦʚʠʡ ʚʘʣʶʪʥʠʡ ʢʫʨʩ, ʟʜʽʡʩʥʶʶʪʴ ʦʙʤʽʥ ʚʘʣʶʪ ʜʣʷ ʶʨʠʜʠʯʥʠʭ ʪʘ ʬʽʟʠʯʥʠʭ ʦʩʽʙ, 

ʚʘʣʶʪʥʽ ʙʨʦʢʝʨʩʴʢʽ ʬʽʨʤʠ,ʩʧʝʢʫʣʷʥʪʠ, ʭʝʜʞʝʨʠ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʦʧʝʨʘʮʽʾ ʥʘ ʚʘʣʶʪʥʦʤʫ ʨʠʥʢʫ ʜʣʷ 

ʟʘʭʠʩʪʫ ʚʽʜ ʥʝʩʧʨʠʷʪʣʠʚʦʾ ʟʤʽʥʠ ʚʘʣʶʪʥʦʛʦ ʢʫʨʩʫ. 



ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 36 

 

 

ɼʦ ʚʘʣʶʪʥʦʛʦ ʨʠʥʢʫ ʷʢ ʩʠʩʪʝʤʠ ʚʭʦʜʠʪʴ ʜʚʽ ʦʩʥʦʚʥʽ ʧʽʜʩʠʩʪʝʤʠ: ʚʘʣʶʪʥʠʡ ʤʝʭʘʥʽʟʤ - 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʨʘʚʦʚʠʤʠ ʥʦʨʤʘʤʠ ʡ ʽʥʩʪʠʪʫʪʘʤʠ, ʱʦ ʨʝʧʨʝʟʝʥʪʫʶʪʴ ʮʽ ʥʦʨʤʠ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʪʘ 

ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʠʥʢʘʭ;ʚʘʣʶʪʥʽ ʚʽʜʥʦʩʠʥʠ - ʱʦʜʝʥʥʽ ʟʚ'ʷʟʢʠ, ʚ ʷʢʽ ʚʩʪʫʧʘʶʪʴ ʬʽʟʠʯʥʽ ʪʘ ʶʨʠʜʠʯʥʽ 

ʦʩʦʙʠ ʟ ʤʝʪʦʶ ʟʜʽʡʩʥʝʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʢʨʝʜʠʪʥʠʭ ʪʘ ʽʥʰʠʭ ʛʨʦʰʦʚʠʭ ʦʧʝʨʘʮʽʡ, ʱʦ 

ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʨʠʜʙʘʥʥʷ ʘʙʦ ʧʨʦʜʘʞ ʽʥʦʟʝʤʥʦʾ ʚʘʣʶʪʠ 

ɺʘʣʶʪʥʠʡ ʢʫʨʩ ʫʯʘʩʥʠʢʠ ʦʙʤʽʥʫ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʨʘʭʫʥʢʫ ʦʜʥʽʻʾ ʚʘʣʶʪʠ ʚ ʽʥʰʫ, 

ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʧʦʧʠʪʫ ʪʘ ʧʨʦʧʦʟʠʮʽʾ ʥʘ ʚʘʣʶʪʥʦʤʫ ʨʠʥʢʫ. ʆʜʥʘʢ ʚʘʨʪʽʩʥʦʶ 

ʦʩʥʦʚʦʶ ʚʘʣʶʪʥʦʛʦ ʢʫʨʩʫ ʻ ʧʘʨʠʪʝʪ ʢʫʧʽʚʝʣʴʥʠʭ ʩʧʨʦʤʦʞʥʦʩʪʝʡ ʚʘʣʶʪ, ʷʢʠʡ ʚʠʨʘʞʘʻ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʩʝʨʝʜʥʽʭ ʨʽʚʥʽʚ ʥʘʮʽʦʥʘʣʴʥʠʭ ʮʽʥ ʥʘ ʪʦʚʘʨʠ, ʧʦʩʣʫʛʠ, ʽʥʚʝʩʪʠʮʽʾ. 

ʅʘ ʦʙʤʽʥʥʽ ʢʫʨʩʠ ʚʧʣʠʚʘʶʪʴ ʯʠʥʥʠʢʠ, ʷʢʽ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʝʢʦʥʦʤʽʯʥʽ, ʧʦʣʽʪʠʯʥʽ ʪʘ ʩʦʮʽʘʣʴʥʽ. 

ʆʩʥʦʚʥʘ ʬʫʥʢʮʽʷ ʚʘʣʶʪʥʦʛʦ ʢʫʨʩʫ - ʮʝ ʦʮʽʥʶʚʘʥʥʷ ʧʦʨʽʚʥʷʣʴʥʦʾ ʚʘʨʪʦʩʪʽ ʚʘʣʶʪʠ. ɼʦʜʘʪʢʦʚʘ 

ʬʫʥʢʮʽʷ ʚʘʣʶʪʥʦʛʦ ʢʫʨʩʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʬʦʨʤʫʚʘʥʥʷ ʥʘ ʧʦʩʪʽʡʥʽʡ ʦʩʥʦʚʽ ʟʚʽʪʥʠʭ ʜʘʥʠʭ ʱʦʜʦ 

ʚʘʣʶʪʥʦʛʦ ʢʫʨʩʫ ʜʘʻ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʧʠʪʫ ʪʘ ʧʨʦʧʦʟʠʮʽʾ ʥʘ ʚʘʣʶʪʫ (ʷʢʱʦ ʢʫʨʩ 

ʬʦʨʤʫʻʪʴʩʷ ʥʘ ʨʠʥʢʦʚʠʭ ʟʘʩʘʜʘʭ) ʥʘ ʚʘʣʶʪʥʦʤʫ ʨʠʥʢʫ. 

ʋ ʤʽʞʥʘʨʦʜʥʽʡ ʧʨʘʢʪʠʮʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʽ ʦʩʥʦʚʥʽ ʨʝʞʠʤʠ ʚʘʣʶʪʥʠʭ ʢʫʨʩʽʚ: ʬʽʢʩʦʚʘʥʽ, 

ʧʣʘʚʘʶʯʽ (ʛʥʫʯʢʽ), ʢʦʤʧʨʦʤʽʩʥʽ. 

ʂʦʥʚʝʨʪʦʚʘʥʽʩʪʴ - ʛʘʨʘʥʪʦʚʘʥʘ ʟʜʘʪʥʽʩʪʴ ʥʘʮʽʦʥʘʣʴʥʦʾ ʛʨʦʰʦʚʦʾ ʦʜʠʥʠʮʽ ʦʙʝʨʪʘʪʠʩʷ. ɿʜʘʪʥʽʩʪʴ 

ʪʽʻʾ ʘʙʦ ʽʥʰʦʾ ʥʘʮʽʦʥʘʣʴʥʦʾ ʛʨʦʰʦʚʦʾ ʦʜʠʥʠʮʽ ʚʽʣʴʥʦ ʦʙʝʨʪʘʪʠʩʷ ʥʘ ʽʥʰʽ ʚʘʣʶʪʠ ʦʮʽʥʶʻʪʴʩʷ ʚʠʩʣʦʚʦʤ 

"ʚʽʣʴʥʘ ʢʦʥʚʝʨʪʦʚʘʥʽʩʪʴ". 

ɺʠʟʥʘʯʝʥʥʷ ʢʫʨʩʫ ʚʘʣʶʪ ʥʘʟʠʚʘʻʪʴʩʷ ʢʦʪʠʨʫʚʘʥʥʷʤ. ɯʩʥʫʻ ʜʚʘ ʤʝʪʦʜʠ ʢʦʪʠʨʫʚʘʥʥʷ ʽʥʦʟʝʤʥʦʾ 

ʚʘʣʶʪʠ ʜʦ ʥʘʮʽʦʥʘʣʴʥʦʾ: ʧʨʷʤʝ ʽ ʥʝʧʨʷʤʝ (ʟʚʦʨʦʪʥʝ). ʇʨʠ ʧʨʷʤʦʤʫ ʢʦʪʠʨʫʚʘʥʥʽ ʢʫʨʩ ʦʜʠʥʠʮʽ 

ʽʥʦʟʝʤʥʦʾ ʚʘʣʶʪʠ ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʥʘʮʽʦʥʘʣʴʥʽʡ ʚʘʣʶʪʽ. ʇʨʠ ʥʝʧʨʷʤʦʤʫ ʢʦʪʠʨʫʚʘʥʥʽ ʢʫʨʩ ʦʜʠʥʠʮʽ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʚʘʣʶʪʠ ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʽʥʦʟʝʤʥʽʡ ʚʘʣʶʪʽ. 

ʅʘ ʩʪʘʥ ʽ ʜʠʥʘʤʽʢʫ ʧʦʧʠʪʫ ʽ ʧʨʦʧʦʥʫʚʘʥʥʷ ʥʘ ʚʘʣʶʪʥʦʤʫ ʨʠʥʢʫ ʚʧʣʠʚʘʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʯʠʥʥʠʢʽʚ ʝʢʦʥʦʤʽʯʥʦʛʦ, ʧʦʣʽʪʠʯʥʦʛʦ, ʧʨʘʚʦʚʦʛʦ ʽ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʋ ʚʩʽʡ ʮʽʡ ʩʫʢʫʧʥʦʩʪʽ 

ʯʠʥʥʠʢʽʚ ʢʣʶʯʦʚʝ ʤʽʩʮʝ ʟʘʡʤʘʻ ʧʣʘʪʽʞʥʠʡ ʙʘʣʘʥʩ, ʡʦʛʦ ʩʪʘʥ ʪʘ ʜʠʥʘʤʽʢʘ. ɺʽʥ ʤʘʻ ʢʦʤʧʣʝʢʩʥʠʡ 

ʭʘʨʘʢʪʝʨ ʽ ʘʢʫʤʫʣʶʻ ʚ ʩʦʙʽ ʧʝʚʥʦʶ ʤʽʨʦʶ ʜʽʶ ʚʩʽʭ ʽʥʰʠʭ ʯʠʥʥʠʢʽʚ. 

ʋ ʣʶʪʦʤʫ 2015 ʨʦʢʫ ʜʝʬʽʮʠʪ ʟʚʝʜʝʥʦʛʦ ʧʣʘʪʽʞʥʦʛʦ ʙʘʣʘʥʩʫ ʩʪʘʥʦʚʠʚ 743 ʤʣʥ. ʜʦʣ. ʉʐɸ, ʱʦ 

ʥʘ 1.4 ʤʣʨʜ. ʜʦʣ. ʉʐɸ ʤʝʥʰʝ, ʥʽʞ ʫ ʣʶʪʦʤʫ ʤʠʥʫʣʦʛʦ ʨʦʢʫ (2.1 ʤʣʨʜ. ʜʦʣ. ʉʐɸ), ʟʘ ʨʘʭʫʥʦʢ 

ʩʢʦʨʦʯʝʥʥʷ ʚʽʜʧʣʠʚʫ ʢʦʰʪʽʚ ʟʘ ʬʽʥʘʥʩʦʚʠʤ ʨʘʭʫʥʢʦʤ. 

ʆʩʪʘʥʥʽʡ ʨʽʢ ʝʢʦʥʦʤʽʢʘ ʋʢʨʘʾʥʠ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʩʠʣʴʥʠʤ ʪʠʩʢʦʤ, ʩʧʨʠʯʠʥʝʥʠʤ ʧʦʣʽʪʠʯʥʦʶ 

ʢʨʠʟʦʶ, ʱʦ ʚʠʙʫʭʥʫʣʘ ʚ ʢʨʘʾʥʽ. ʉʠʪʫʘʮʽʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʩʪʽʡʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ ʢʫʨʩʫ ʜʦʣʘʨʘ. 

ʎʝ ʟʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ ʨʽʚʝʥʴ ʟʦʣʦʪʦʚʘʣʶʪʥʠʭ ʨʝʟʝʨʚʽʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʙʘʥʢʫ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʽʤ 

ʜʣʷ ʟʛʣʘʜʞʫʚʘʥʥʷ ʨʽʟʢʠʭ ʩʪʨʠʙʢʽʚ ʢʫʨʩʫ ʜʦʣʘʨʘ. 

ʁʤʦʚʽʨʥʽʩʪʴ ʧʨʦʜʦʚʞʝʥʥʷ ʩʧʘʜʥʦʛʦ ʨʫʭʫ ʛʨʠʚʥʽ ʱʦʜʦ ʜʦʣʘʨʘ ʟʙʝʨʽʛʘʻʪʴʩʷ. ʇʽʜʪʨʠʤʫʻ ʪʘʢʫ 

ʡʤʦʚʽʨʥʽʩʪʴ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʱʦʜʦ ʣʦʢʘʣʽʟʘʮʽʾ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʢʦʥʬʣʽʢʪʫ ʥʘ ɼʦʥʙʘʩʽ. 

ʇʽʜʚʠʱʝʥʽ ʽʥʬʣʷʮʽʡʥʽ ʨʠʟʠʢʠ ʧʽʜʪʨʠʤʫʶʪʴ ʧʦʧʠʪ ʥʘ ʚʘʣʶʪʫ, ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʟʙʝʨʝʞʝʥʥʷ ʟʘʦʱʘʜʞʝʥʴ. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʽʤʧʦʨʪʫ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʬʦʨʤʫʻ ʜʦʜʘʪʢʦʚʠʡ ʪʠʩʢ ʥʘ ʪʦʨʛʦʚʝʣʴʥʠʡ ʽ ʧʣʘʪʽʞʥʠʡ ʙʘʣʘʥʩʠ. 

ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʪʣʽ ʥʠʟʴʢʠʭ ʨʽʚʥʽʚ ʟʦʣʦʪʦʚʘʣʶʪʥʠʭ ʨʝʟʝʨʚʽʚ ʱʦ ʧʦʢʨʠʚʘʻ ʯʠʩʪʠʡ ʽʤʧʦʨʪ ʣʠʰʝ ʥʘ 

ʧʽʚʪʦʨʘ ʤʽʩʷʮʷ. ʊʨʠʚʘʣʽ ʧʝʨʝʛʦʚʦʨʠ ʟ ʄɺʌ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʟʫʩʪʨʽʯʥʠʭ ʚʠʤʦʛ ʽ ʧʨʦʧʦʟʠʮʽʡ. 

ɻʦʪʦʚʥʽʩʪʴ ʚʠʜʽʣʝʥʥʷ ʢʦʰʪʽʚ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʦʙʩʷʛʫ ʢʨʝʜʠʪʫʚʘʥʥʷ ʧʦʢʠ ʪʽʣʴʢʠ ʚʝʨʙʘʣʴʥʘ, ʘ ʢʣʶʯʦʚʦʶ 

ʫʤʦʚʦʶ ʟʘʣʠʰʘʻʪʴʩʷ ʩʪʘʙʽʣʽʟʘʮʽʷ ʩʠʪʫʘʮʽʾ ʥʘ ʉʭʦʜʽ. 

ɺʠʭʦʜʷʯʠ ʟ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʩʪʘʙʽʣʽʟʘʮʽʾ ʤʝʭʘʥʽʟʤʫ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʘʣʶʪʥʦʛʦ ʨʠʥʢʫ ʋʢʨʘʾʥʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʪʘʢʽ: ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʜʦʣʘʨʠʟʘʮʽʾ 

ʫʢʨʘʾʥʩʴʢʦʾ ʝʢʦʥʦʤʽʢʠ ʯʝʨʝʟ ʧʽʜʚʠʱʝʥʥʷ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʛʨʠʚʥʝʚʠʭ ʘʢʪʠʚʽʚ;ʧʦʩʠʣʝʥʥʷ ʜʦʚʽʨʠ ʜʦ 

ʙʘʥʢʽʚʩʴʢʦʾ ʩʠʩʪʝʤʠ; ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʘʚʠʣ ʨʦʙʦʪʠ ʫʯʘʩʥʠʢʽʚ ʨʠʥʢʫ ʪʘ ʜʦʪʨʠʤʘʥʥʷ ʯʽʪʢʠʭ ʧʨʠʥʮʠʧʽʚ 

ʽ ʧʨʦʮʝʜʫʨ; ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʠʥʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʽʞʥʘʨʦʜʥʦʾ ʧʨʘʢʪʠʢʠ ʪʘ 

ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ ʤʽʞʥʘʨʦʜʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ;- ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ 

ʅɹʋ; ʧʦʩʠʣʝʥʥʷ ʨʦʙʦʪʠ ʟ ʤʦʥʽʪʦʨʠʥʛʫ ʚʘʣʶʪʥʠʭ ʨʠʟʠʢʽʚ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʢʦʥʪʨʦʣʶ ʪʘ 

ʧʨʦʪʠʜʽʾ ʩʧʝʢʫʣʷʮʽʷʤ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʮʝʜʫʨ ʜʣʷ ʫʧʝʨʝʜʞʝʥʥʷ ʚʘʣʶʪʥʠʭ ʨʠʟʠʢʽʚ ʪʘ ʥʝʜʦʧʫʱʝʥʥʷ 

ʬʦʨʤʫʚʘʥʥʷ ʽʥʰʠʭ ʜʠʩʙʘʣʘʥʩʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ ʟʜʽʡʩʥʝʥʥʷʤ ʦʧʝʨʘʮʽʡ ʢʘʧʽʪʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʚ 

ʽʥʦʟʝʤʥʽʡ ʚʘʣʶʪʽ;- ʩʪʠʤʫʣʶʚʘʥʥʷ ʝʢʩʧʦʨʪʫ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʧʣʘʪʽʞʥʦʛʦ ʙʘʣʘʥʩʫ; 
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ʦʧʪʠʤʽʟʘʮʽʷ ʤʝʭʘʥʽʟʤʽʚ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ ʧʦʧʠʪʦʤ ʥʘ ʥʘʮʽʦʥʘʣʴʥʫ ʪʘ ʽʥʦʟʝʤʥʫ ʚʘʣʶʪʫ, ʷʢʘ ʤʘʻ 

ʧʝʨʝʜʙʘʯʘʪʠ ʩʧʨʷʤʫʚʘʥʥʷ ʛʨʠʚʥʝʚʠʭ ʧʦʪʦʢʽʚ ʥʘʩʘʤʧʝʨʝʜ ʫ ʨʝʘʣʴʥʠʡ ʩʝʢʪʦʨ ʝʢʦʥʦʤʽʢʠ, ʚʘʛʦʤʠʤʠ 

ʚʘʞʝʣʷʤʠ ʯʦʛʦ ʤʘʶʪʴ ʙʫʪʠ ʽʥʩʪʨʫʤʝʥʪʠ ʬʽʥʘʥʩʦʚʦʾ ʧʦʣʽʪʠʢʠ. 
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Agriculture is one of the main fields in the economy of Ukraine due to its climate and demographic 

reasons (the density of population in the rural areas in Ukraine is quite high).  Ukraine occupies the third 

place in the world in the corn export, fifth place in the wheat export. 

Black soil and arable lands 

The total land area of Ukraine is 60 million hectares and about 42 million hectares belong to the 

agricultural land with the gardens, cultivated land, vineyards and pastures. 

Ukraine owned 32 million hectares of black soil before the beginning of the war actions in 2014. 32 

million hectares made the third part of the Europeôs arable lands. 

Experts say that, nowadays, only about 45-50% of the arable lands are used for crops cultivation. 

Ukrainian agricultural products 

The climate of Ukraine suits for both spring and winter crops. The leading role in the agriculture 

belongs to the grain production on the territory of Ukraine. The main Ukrainian grain crops are spring 

barley, winter wheat and corn. The main industrial or technical crops of Ukraine are sugar beet and 

sunflowers. 

Letôs have a look at the crops, grown in Ukraine. 

Wheat 

Ukrainians grow wheat in different parts of the country, but the main areas are South-central and the 

central part. Winter wheat is planted in autumn and harvested in such months as July and August of the next 

year.  It is the main kind of wheat that is grown on the territory of Ukraine. The annual Ukrainian wheat 

production varies from 15 to 22 million tons. 

Barley 

Barley is the main feed grain on the territory of Ukraine. The main region, where barley is grown is 

the Eastern part. The main kind of barley is the spring barley. It is planted in spring, in April and is harvested 

in August. 

Corn 

One more important feed grain in Ukraine is corn. The Southern and Eastern parts of Ukraine are the 

main areas, where corn is grown. It is usually planted in April or in May and is harvested from the end of 

September till the beginning of November. Corn is mainly used for the swine feed and for the poultry feed. 

Sunflowers 

Sunflowers are grown in the Eastern and Southern parts of the country. Usually they are planted in 

April and are harvested starting from September till October. Sunflower seeds are considered to be one of 

the most profitable crops because of the low cost of production, high price of the product and a really high 

level of demand. 
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Sugar beets 

Ukrainians grow sugar beets in the Western and central parts of Ukraine. They are planted in April 

and harvested from September to November. Sugar beets production started to decline from the 1990 

because sunflowers are more profitable crops for Ukraine. 

Agriculture statistics of Ukraine 

Sunflower is traditionally the most profitable crop in plant cultivation, the mean value of its 

profitability during the last ten years is about 40%. 

Vegetables of the open ground occupy the second place. The production profitability of the open 

ground vegetables is about 47%, due to the results of 2015. The most profitable vegetables are tomatoes, 

onion, carrots and cabbage. 

Rape is losing its popularity, not looking on its growing profitability that was 44% in 2015. Winter 

rape is a very risky culture that can die due to the severe winter and autumn droughts. The growing costs are 

high and the risks to lose the crop are even higher. 

Grain crops are on the fourth place in their profitability. The profitability rose up to 43%. 

Soya is on the fifth place and its profitability rate is 38,4%. 

The profitability of the sugar beet is 26,9%. The land, occupied by sugar beet growing is decreasing 

with every next year and specialists prognosticate sugar deficit in 2017. 
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ʂʆʈʇʆʈɸʊʀɺʅɸ ʂʋʃʔʊʋʈɸ ʋ ɹɯɿʅɽʉ-ʉɽʈɽɼʆɺʀʑɯ 

ʆ. ɻʣʫʰʢʦ, ʩʪ. ʛʨ. ʄɽ-17, 

ɯ. ɻʦʣʦʚʢʦ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʚʠʢʣʘʜʘʯ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɺ ʫʤʦʚʘʭ ʨʠʥʢʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʧʝʨʝʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʙʫʜʴ ʷʢʦʾ ʢʦʤʧʘʥʽʾ ʧʦʩʪʽʡʥʦ ʚʠʥʠʢʘʻ 

ʧʨʦʙʣʝʤʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʾ ʜʽʷʣʴʥʦʩʪʽ. ʎʷ ʧʨʦʙʣʝʤʘ ʻ ʢʣʶʯʦʚʦʶ ʷʢ ʜʣʷ ʟʘʢʦʨʜʦʥʥʠʭ, ʪʘʢ ʽ 

ʚʽʪʯʠʟʥʷʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ʃʠʰʝ ʚʠʩʦʢʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʽʩʪʴ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʘ ʚ ʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʽ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʪʘ ʢʦʤʝʨʮʽʡʥʠʡ ʫʩʧʽʭ. 

ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ ʥʘ ʜʽʷʣʴʥʽʩʪʴ ʩʫʙôʻʢʪʘ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʨʘʟʦʤ ʟ 

ʪʠʤ, ʽ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʻ ʢʦʨʧʦʨʘʪʠʚʥʘ ʢʫʣʴʪʫʨʘ, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʦʩʷʛʥʝʥʥʷʭ 

ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ [3]. 

ʏʽʪʢʝ ʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʢʫʣʴʪʫʨʠ, ʧʝʨʝʪʚʦʨʶʻ ʾʾ ʚ ʧʦʪʫʞʥʝ ʜʞʝʨʝʣʦ, ʷʢʝ 

ʩʧʦʥʫʢʘʻ ʪʘ ʦʙôʻʜʥʫʻ, ʽ ʤʦʞʝ ʩʪʘʪʠ ʦʜʥʽʻʶ ʟ ʨʫʰʽʡʥʠʭ ʩʠʣ ʜʽʻʚʦʛʦ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʉʘʤʝ ʪʦʤʫ ʙʘʛʘʪʦ ʢʝʨʽʚʥʠʢʽʚ ʪʘ ʤʝʥʝʜʞʝʨʽʚ ʚʠʟʥʘʶʪʴ ʚʝʣʠʢʫ ʨʦʣʴ 

ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʢʫʣʴʪʫʨʠ ʽ ʨʦʟʛʣʷʜʘʶʪʴ ʾʾ ʷʢ ʩʪʨʘʪʝʛʽʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʦʨʽʻʥʪʫʚʘʪʠ ʚʩʽ 

ʧʽʜʨʦʟʜʽʣʠ ʪʘ ʦʢʨʝʤʠʭ ʦʩʽʙ ʥʘ ʩʧʽʣʴʥʽ ʮʽʣʽ, ʤʦʙʽʣʽʟʫʚʘʪʠ ʽʥʽʮʽʘʪʠʚʫ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ 

ʧʨʦʜʫʢʪʠʚʥʫ ʚʟʘʻʤʦʜʽʶ ʪʘ ʧʨʘʮʶ [1]. 

ʋ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʢʦʨʜʦʥʥʠʭ ʜʞʝʨʝʣʘʭ ʽʩʥʫʻ ʜʦʩʠʪʴ ʙʘʛʘʪʦ ʚʠʟʥʘʯʝʥʴ ʧʦʥʷʪʪʷ çʢʦʨʧʦʨʘʪʠʚʥʘ 

ʢʫʣʴʪʫʨʘè. ʗʢ ʽ ʙʘʛʘʪʦ ʽʥʰʠʭ ʪʝʨʤʽʥʽʚ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʨʘʚʦʚʠʭ ʜʠʩʮʠʧʣʽʥ, ʚʽʥ ʥʝʤʘʻ ʻʜʠʥʦʛʦ 

ʪʣʫʤʘʯʝʥʥʷ. ɺ ʩʫʯʘʩʥʽʡ ʥʘʚʯʘʣʴʥʽʡ ʪʘ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʥʘʨʘʭʦʚʫʻʪʴʩʷ ʙʣʠʟʴʢʦ 50 ʧʦʥʷʪʴ ʜʝʬʽʥʽʮʽʾ 

çʢʦʨʧʦʨʘʪʠʚʥʘ ʢʫʣʴʪʫʨʘè. ɸʥʘʣʽʟ ʥʘʷʚʥʠʭ ʚʠʟʥʘʯʝʥʴ ʧʦʢʘʟʫʻ, ʱʦ ʧʦʥʷʪʪʷ çʢʦʨʧʦʨʘʪʠʚʥʘ ʢʫʣʴʪʫʨʘè 

ʪʨʘʢʪʫʻʪʴʩʷ ʨʽʟʥʠʤʠ ʘʚʪʦʨʘʤʠ ʥʝʦʜʥʦʟʥʘʯʥʦ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʩʢʣʘʜʘʻʪʴʩʷ ʨʦʟʤʠʪʘ ʪʘ ʥʝʚʠʟʥʘʯʝʥʘ 

ʢʘʨʪʠʥʘ, ʷʢʘ ʧʝʨʝʰʢʦʜʞʘʻ ʯʽʪʢʦʤʫ ʨʦʟʫʤʽʥʥʶ ʜʘʥʦʛʦ ʧʦʥʷʪʪʷ. ʇʦʧʨʠ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʚʝʨʩʽʡ, 

ʟʘʛʘʣʴʥʠʤ ʚʠʩʪʫʧʘʻ ʪʝ, ʱʦ ʢʦʨʧʦʨʘʪʠʚʥʘ ʢʫʣʴʪʫʨʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʬʘʢʪʦʨ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ 
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LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 39 

 

 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʤʘʢʩʠʤʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ, ʟʤʽʮʥʝʥʥʷ ʾʾ ʮʽʣʽʩʥʦʩʪʽ, 

ʧʦʢʨʘʱʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʩʦʮʽʘʣʴʥʦʾ ʟʛʫʨʪʦʚʘʥʦʩʪʽ ʨʦʙʽʪʥʠʢʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 

ʤʦʪʠʚʘʮʽʾ ʧʨʘʮʽ [1]. 

ʅʘ ʦʩʥʦʚʽ ʜʝʬʽʥʽʮʽʡ ʪʘʢʦʞ ʚʠʜʽʣʷʶʪʴ ʛʦʣʦʚʥʽ ʬʫʥʢʮʽʾ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʢʫʣʴʪʫʨʠ: 

1. ʌʦʨʤʫʚʘʥʥʷ ʧʦʟʠʪʠʚʥʦʛʦ ʽʤʽʜʞʫ ʦʨʛʘʥʽʟʘʮʽʾ: ʢʦʨʧʦʨʘʪʠʚʥʘ ʢʫʣʴʪʫʨʘ ʧʨʦʩʪʫʧʘʻ ʢʨʽʟʴ 

ʮʽʥʥʦʩʪʽ, ʷʢʽ ʦʨʛʘʥʽʟʘʮʽʷ ʧʽʜʪʨʠʤʫʻ ʥʝ ʣʠʰʝ ʚʩʝʨʝʜʠʥʽ ʩʝʙʝ, ʘʣʝ ʡ ʟʟʦʚʥʽ. 

2. ɼʦʪʨʠʤʘʥʥʷ ʮʽʥʥʦʩʪʝʡ, ʷʢʽ ʚʣʘʩʪʠʚʽ ʣʠʰʝ ʜʘʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ: ʢʦʨʧʦʨʘʪʠʚʥʘ ʢʫʣʴʪʫʨʘ ʰʣʷʭʦʤ 

ʥʘʩʣʽʜʫʚʘʥʥʷ ʤʽʩʽʾ, ʽʩʪʦʨʽʾ, ʪʨʘʜʠʮʽʡ ʧʽʜʪʨʠʤʫʻ ʩʚʦʾ ʮʽʥʥʦʩʪʽ. 

3. ʉʪʚʦʨʝʥʥʷ ʪʘ ʟʘʪʚʝʨʜʞʝʥʥʷ ʫ ʧʨʘʮʽʚʥʠʢʽʚ ʚʽʜʯʫʪʪʷ ʧʨʠʯʝʪʥʦʩʪʽ ʜʦ ʟʘʛʘʣʴʥʦʾ ʩʧʨʘʚʠ 

(çʩʧʽʚʧʨʠʯʝʪʥʽʩʪʴè), ʱʦ ʥʘʜʘʻ ʧʝʚʥʠʡ ʟʤʽʩʪ ʾʭ ʧʨʘʮʽ ʚ ʦʨʛʘʥʽʟʘʮʽʾ. 

4. ɺʠʭʦʚʘʥʥʷ ʨʦʙʽʪʥʠʢʽʚ ʚ ʜʫʩʽ ʚʽʜʜʘʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ (ʮʝ ʦʭʦʨʦʥʥʘ ʬʫʥʢʮʽʷ). 

5. ʉʧʨʠʷʥʥʷ ʩʦʮʽʘʣʽʟʘʮʽʾ ʥʦʚʠʭ ʨʦʙʽʪʥʠʢʽʚ (ʘʜʘʧʪʘʮʽʡʥʘ ʬʫʥʢʮʽʷ), ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʜʘʪʥʽʩʪʶ 

ʨʦʙʽʪʥʠʢʘ çʚʣʠʪʠʩʷè ʚ ʽʩʥʫʶʯʫ ʢʫʣʴʪʫʨʫ ʪʘ ʧʨʠʡʥʷʪʠ ʚʞʝ ʽʩʥʫʶʯʽ ʮʽʥʥʦʩʪʽ. 

6. ʌʦʨʤʫʚʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʴ ʬʦʨʤ ʧʦʚʝʜʽʥʢʠ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʜʘʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ (ʨʝʛʫʣʶʶʯʘ 

ʬʫʥʢʮʽʷ) ï ʤʝʭʘʥʽʟʤʠ ʚʧʣʠʚʫ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʢʫʣʴʪʫʨʠ çʙʨʘʢʫʶʪʴè ʪʘ ʚʽʜʢʠʜʘʶʪʴ ʩʪʠʣʽ ʧʦʚʝʜʽʥʢʠ, ʷʢʽ 

ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʾʾ ʟʤʽʩʪʫ. 

ʂʫʣʴʪʫʨʘ ʢʦʨʧʦʨʘʮʽʾ ʷʚʣʷʻ ʩʦʙʦʶ ʧʝʚʥʽ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʨʽʚʥʽ. ɺʝʨʭʥʽʡ ʨʽʚʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʪʘʢʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʷʢ ʦʜʷʛ, ʩʠʤʚʦʣʠ, ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʮʝʨʝʤʦʥʽʾ, ʨʦʙʦʯʘ ʦʙʩʪʘʥʦʚʢʘ ʪʘ ʫʤʦʚʠ ʧʨʘʮʽ, 

ʪʦʙʪʦ ʝʣʝʤʝʥʪʘʤʠ ʢʫʣʴʪʫʨʠ, ʱʦ ʤʘʶʪʴ ʟʦʚʥʽʰʥʻ ʚʠʜʠʤʝ ʫʷʚʣʝʥʥʷ. ʅʘ ʙʽʣʴʰ ʛʣʠʙʠʥʥʦʤʫ ʨʽʚʥʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʮʽʥʥʦʩʪʽ ʪʘ ʥʦʨʤʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʽ ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʧʦʚʝʜʽʥʢʫ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʚ ʢʦʣʝʢʪʠʚʽ. 

ʎʽʥʥʦʩʪʽ ʜʨʫʛʦʛʦ ʨʽʚʥʷ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʽ ʟ ʚʽʟʫʘʣʴʥʠʤʠ ʟʨʘʟʢʘʤʠ (ʩʣʦʛʘʥʘʤʠ, ʮʝʨʝʤʦʥʽʷʤʠ, ʩʪʠʣʝʤ 

ʜʽʣʦʚʦʛʦ ʦʜʷʛʫ ʪʦʱʦ). ɺʦʥʠ ʷʢ ʙʠ ʚʠʪʽʢʘʶʪʴ ʟ ʥʠʭ ʽ ʧʦʟʥʘʯʘʶʪʴ ʾʭ ʚʥʫʪʨʽʰʥʶ ʬʽʣʦʩʦʬʽʶ. ʎʽ ʮʽʥʥʦʩʪʽ 

ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʽ ʚʠʨʦʙʣʷʶʪʴʩʷ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʦʨʛʘʥʽʟʘʮʽʾ, ʢʦʞʝʥ ʧʨʘʮʽʚʥʠʢ ʢʦʤʧʘʥʽʾ ʧʦʚʠʥʝʥ 

ʨʦʟʜʽʣʷʪʠ ʾʭ ʘʙʦ ʭʦʯʘ ʙ ʧʦʢʘʟʫʚʘʪʠ ʩʚʦʶ ʣʦʷʣʴʥʽʩʪʴ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʨʠʡʥʷʪʠʭ ʪʘ ʩʢʣʘʜʝʥʠʭ 

ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʮʽʥʥʦʩʪʝʡ. 

 ʚʣʘʩʪʠʚʘ ʪʽʣʴʢʠ ʜʣʷ ʥʝʾ ʢʦʨʧʦʨʘʪʠʚʥʘ ʢʫʣʴʪʫʨʘ (ʮʽʥʥʦʩʪʽ, ʩʪʠʣʴ ʚʝʜʝʥʥʷ ʙʽʟʥʝʩʫ, ʙʘʯʝʥʥʷ, 

ʧʨʠʥʮʠʧʠ, ʧʨʘʚʠʣʘ ʽ ʥʦʨʤʠ ʧʦʚʝʜʽʥʢʠ), ʷʢʘ ʟʜʽʡʩʥʶʻ ʚʧʣʠʚ ʥʘ ʡʦʛʦ ʜʽʷʣʴʥʽʩʪʴ ʪʘ ʦʢʨʝʩʣʶʻʪʴʩʷ 

ʚʥʫʪʨʽʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʚʠʜʽʣʷʶʪʴ ʧ'ʷʪʴ ʬʘʢʪʦʨʽʚ ʩʪʨʫʢʪʫʨʠ ʫʩʧʽʰʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʟ ʤʽʮʥʦʶ 

ʢʦʨʧʦʨʘʪʠʚʥʦʶ ʢʫʣʴʪʫʨʦʶ:  

1. ʋʩʚʽʜʦʤʣʝʥʥʷ ʤʽʮʥʦʩʪʽ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʦʨʛʘʥʽʟʘʮʽʾ ʟ ʯʽʪʢʠʤ ʙʘʯʝʥʥʷʤ ʥʘʧʨʷʤʽʚ ʽ ʰʣʷʭʽʚ ʾʾ 

ʨʦʟʚʠʪʢʫ.  

2. ʅʘʷʚʥʽʩʪʴ ʤʝʭʘʥʽʟʤʫ ʩʪʠʤʫʣʶʚʘʥʥʷ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʬʝʩʽʦʥʘʣʽʟʤʫ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ.  

3. ɿʘʦʭʦʯʝʥʥʷ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʧʨʘʮʽ.  

4. ʈʦʟʚʠʥʫʪʘ ʩʠʩʪʝʤʘ ʩʦʮʽʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ.  

5. ɻʥʫʯʢʽ ʬʦʨʤʠ ʝʬʝʢʪʠʚʥʦʾ, ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʽ ʢʦʣʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ. 

ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʦʞʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʠʪʘʤʘʥʥʽ ʦʩʦʙʣʠʚʽ, ʚʣʘʩʪʠʚʽ ʪʽʣʴʢʠ 

ʜʣʷ ʥʝʾ ʮʽʥʥʦʩʪʽ, ʩʪʠʣʴ ʚʝʜʝʥʥʷ ʙʽʟʥʝʩʫ, ʙʘʯʝʥʥʷ,ʧʨʠʥʮʠʧʠ, ʧʨʘʚʠʣʘ ʽ ʥʦʨʤʠ ʧʦʚʝʜʽʥʢʠ. 

ʉʴʦʛʦʜʥʽ ʫʢʨʘʾʥʩʴʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʶʪʴ ʩʚʦʶ ʢʦʨʧʦʨʘʪʠʚʥʫ ʢʫʣʴʪʫʨʫ. ʊʘʢ, 

ʥʘʧʨʠʢʣʘʜ, ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘʤʘʛʘʶʪʴʩʷ ʬʦʨʤʫʚʘʪʠ ʢʦʨʧʦʨʘʪʠʚʥʫ ʢʫʣʴʪʫʨʫ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʦʚʽʜʥʦʛʦ ʩʚʽʪʦʚʦʛʦ ʜʦʩʚʽʜʫ: ʧʨʦʚʦʜʷʪʴ ʨʽʟʥʽ ʪʨʝʥʽʥʛʠ ʧʝʨʩʦʥʘʣʫ ʪʘ ʫʯʘʩʪʽ ʚ ʢʦʥʬʝʨʝʥʮʽʷʭ, 

ʩʪʚʦʨʶʶʪʴ ʢʦʨʧʦʨʘʪʠʚʥʽ ʩʘʡʪʠ, ʜʦʰʢʠ ʦʛʦʣʦʰʝʥʴ ʟ ʧʨʦʧʦʟʠʮʽʷʤʠ ʪʘ ʥʘʡʮʽʢʘʚʽʰʠʤʠ ʣʠʩʪʘʤʠ ʚʽʜ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʚʣʘʰʪʦʚʫʶʪʴ ʢʦʨʧʦʨʘʪʠʚʥʽ ʚʝʯʦʨʠ [1]. ʎʝ ʚʞʝ ʻ ʧʝʨʰʠʤ ʢʨʦʢʦʤ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʬʦʨʤʘʣʽʟʦʚʘʥʦʾ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʢʫʣʴʪʫʨʠ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʢʦʨʧʦʨʘʪʠʚʥʘ ʢʫʣʴʪʫʨʘ ʦʨʛʘʥʽʟʘʮʽʾ ʤʦʛʣʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʡʦʛʦ ʩʪʨʘʪʝʛʽʶ ʨʦʟʚʠʪʢʫ 

ʪʘ ʧʽʜʚʠʱʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ, ʢʝʨʽʚʥʠʮʪʚʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʝʦʙʭʽʜʥʦ ʩʠʩʪʝʤʘʪʠʯʥʦ 

ʟʘʧʨʦʚʘʜʞʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʧʨʦʮʝʜʫʨʠ: 

ʘ) ʧʨʦʚʦʜʠʪʠ ʟʙʽʨ ʜʘʥʠʭ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʩʪʘʥ ʦʙ'ʻʢʪʘ ʚʠʚʯʝʥʥʷ, ʧʝʨʝʣʽʢ ʮʽʥʥʦʩʪʝʡ, ʮʽʣʝʡ, ʟʘʜʘʯ, 

ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʦʩʥʦʚʫ ʚʥʫʪʨʽʰʥʴʦ ʪʘ ʟʦʚʥʽʰʥʴʦ ʬʽʨʤʦʚʠʭ ʚʽʜʥʦʩʠʥ (ʥʘ ʜʫʤʢʫ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ); ʦʙʣʽʢ 

ʜʘʥʠʭ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʽʜʥʦʩʠʥʠ ʢʦʨʧʦʨʘʮʽʾ ʟ ʢʣʽʻʥʪʘʤʠ, ʢʦʥʢʫʨʝʥʪʘʤʠ, ʧʘʨʪʥʝʨʘʤʠ, 

ʧʦʩʪʘʚʥʠʢʘʤʠ, ʤʽʩʮʝʚʠʤ ʥʘʩʝʣʝʥʥʷʤ, ʩʫʩʧʽʣʴʩʪʚʦʤ ʚ ʮʽʣʦʤʫ ʪʘ ʧʨʦʚʦʜʠʪʠ ʷʢʽʩʥʠʡ ʘʥʘʣʽʟ ʚʽʜʥʦʩʠʥ, 

ʷʢʽ ʩʢʣʘʣʠʩʷ; 

ʙ) ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʽʟ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʮʽʥʥʦʩʪʝʡ, ʮʽʣʝʡ ʪʘ ʟʘʜʘʯ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ ʜʝʢʣʘʨʫʚʘʣʠʩʷ; 
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LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 40 

 

 

ʚ) ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʽʟ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʬʘʢʪʠʯʥʦ ʨʝʘʣʽʟʦʚʘʥʠʭ ʮʽʥʥʦʩʪʝʡ, ʮʽʣʝʡ ʪʘ ʟʘʜʘʯ ʪʠʤ, ʱʦ 

ʙʫʣʠ ʟʘʜʝʢʣʘʨʦʚʘʥʽ; 

ʛ) ʨʦʟʨʦʙʠʪʠ ʟʘʭʦʜʠ ʧʦ ʧʦʢʨʘʱʝʥʥʶ ʪʠʭ ʝʣʝʤʝʥʪʽʚ ʢʫʣʴʪʫʨʠ, ʷʢʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ 

ʘʥʘʣʽʟʫ ʚʠʷʚʠʣʠʩʷ ʥʝ ʧʨʦʛʨʝʩʠʚʥʠʤʠ ʪʘ ʥʝʜʽʻʚʠʤʠ [3]. 

ʅʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʩʚʦʻʯʘʩʥʦ ʧʨʦʚʦʜʠʪʠ ʟʘʭʦʜʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʛʨʝʩʠʚʥʦʾ ʢʫʣʴʪʫʨʠ: 

- ʨʦʟʨʦʙʠʪʠ ʩʠʩʪʝʤʠ ʮʽʥʥʦʩʪʝʡ, ʮʽʣʝʡ ʪʘ ʟʘʚʜʘʥʴ ʜʣʷ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ;  

- ʨʦʟʨʦʙʠʪʠ ʩʠʩʪʝʤʠ ʧʦʰʫʢʫ, ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ çʫʪʨʠʤʘʥʥʷè ʢʣʽʻʥʪʽʚ ʦʨʛʘʥʽʟʘʮʽʾ;  

- ʨʦʟʨʦʙʠʪʠ ʧʨʦʛʨʘʤʠ ʚʟʘʻʤʦʜʽʾ ʟ ʤʽʩʮʝʚʠʤ ʥʘʩʝʣʝʥʥʷʤ, ʩʫʩʧʽʣʴʩʪʚʦʤ, ʜʝʨʞʘʚʦʶ;  

- ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʨʝʢʪʫʚʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʚ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 

ʨʝʢʦʤʝʥʜʘʮʽʡ, ʱʦ ʚʪʽʣʶʶʪʴʩʷ;  

- ʚʧʨʦʚʘʜʠʪʠ ʽʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʥʘʚʯʘʥʥʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʶ ʚʠʢʦʥʘʥʥʷ ʧʨʠʡʥʷʪʠʭ 

ʟʘʭʦʜʽʚ. 

ʉʣʽʜ ʩʧʨʘʚʝʜʣʠʚʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʟ ʤʝʭʘʥʽʟʤʽʚ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʢʫʣʴʪʫʨʠ ʚ ʜʽʷʣʴʥʦʩʪʽ 

ʚʽʪʯʠʟʥʷʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʜʝʨʞʘʚʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ. ʅʘʧʨʠʢʣʘʜ, ʩʫʯʘʩʥʝ ʜʝʨʞʘʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ "ɼʦʢʫʤʝʥʪ" ð ʰʠʨʦʢʦ ʚʽʜʦʤʘ ʤʝʨʝʞʘ 

ʮʝʥʪʨʽʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʛʨʦʤʘʜʷʥ "ʇʘʩʧʦʨʪʥʠʡ ʩʝʨʚʽʩ", ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʜʝʢʣʘʨʦʚʘʥʫ ʩʫʯʘʩʥʽʩʪʴ ʫ 

ʩʚʦʾʡ ʜʽʷʣʴʥʦʩʪʽ, ʢʦʨʠʩʪʫʻʪʴʩʷ ʦʙʤʝʞʝʥʠʤʠ ʘʪʨʠʙʫʪʘʤʠ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʢʫʣʴʪʫʨʠ, ʯʠʤ ʥʝʜʦʩʢʦʥʘʣʦ 

ʨʝʘʣʽʟʫʻ ʩʚʽʡ ʧʦʪʝʥʮʽʘʣ [5]. 

ɻʦʣʦʚʥʠʤ ʜʦʢʫʤʝʥʪʦʤ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʦʩʥʦʚʠ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʢʫʣʴʪʫʨʠ ʜʝʨʞʘʚʥʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ "ɼʦʢʫʤʝʥʪ", ʻ ʂʦʣʝʢʪʠʚʥʠʡ ʜʦʛʦʚʽʨ, ʧʨʦʪʝ ʷʢʱʦ ʦʮʽʥʶʚʘʪʠ ʽʩʥʫʶʯʫ ʢʦʨʧʦʨʘʪʠʚʥʫ 

ʢʫʣʴʪʫʨʫ ʟʘ ʾʾ ʪʨʠʨʽʚʥʝʚʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʪʦ ʚʦʥʘ ʨʝʘʣʽʟʦʚʘʥʘ ʟʜʝʙʽʣʴʰʦʛʦ ʥʘ "ʧʦʚʝʨʭʥʝʚʦʤʫ" ʘʙʦ 

"ʩʠʤʚʦʣʽʯʥʦʤʫ" ʨʽʚʥʽ ʽ ʤʘʡʞʝ ʥʝ ʨʦʟʚʠʥʫʪʘ ʥʘ ʜʨʫʛʦʤʫ ("ʛʣʠʙʰʦʤʫ") ʪʘ ʪʨʝʪʴʦʤʫ ("ʛʣʠʙʠʥʥʦʤʫ") 

ʨʽʚʥʷʭ. ɼʣʷ ʜʝʨʞʘʚʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ "ɼʦʢʫʤʝʥʪ" ʥʘ ʧʝʨʰʠʡ ʧʣʘʥ ʧʦʚʠʥʥʦ ʚʠʭʦʜʠʪʠ ʚʥʫʪʨʽʰʥʴʦ 

ʦʨʛʘʥʽʟʘʮʽʡʥʽ, ʚʥʫʪʨʽʰʥʴʦ ʢʫʣʴʪʫʨʥʽ ʪʘ ʬʽʣʽʘʣʴʥʽ ʯʠʥʥʠʢʠ ʧʦʪʨʝʙʠ ʚ ʟʤʽʥʽ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʢʫʣʴʪʫʨʠ. 

ʇʽʜʚʦʜʷʯʠ ʚʠʩʥʦʚʦʢ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʧʨʠ ʚʤʽʣʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʢʫʣʴʪʫʨʠ 

ʤʦʞʥʘ ʧʨʠʚʝʩʪʠ ʧʽʜʧʨʠʻʤʩʪʚʦ ʜʦ ʫʩʧʽʭʫ, ʧʨʦʮʚʽʪʘʥʥʷ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ, ʘ ʧʨʠ ʥʝʚʜʘʣʦʤʫ ʤʦʞʥʘ 

ʧʦʞʠʥʘʪʠ ʧʨʷʤʦ ʧʨʦʪʠʣʝʞʥʽ ʨʝʟʫʣʴʪʘʪʠ. ɺʽʜʧʦʚʽʜʥʦ, ʢʦʨʧʦʨʘʪʠʚʥʫ ʢʫʣʴʪʫʨʫ ʥʝʦʙʭʽʜʥʦ ʚʠʚʯʘʪʠ, 

ʩʣʽʜʢʫʚʘʪʠ ʟʘ ʾʾ ʬʦʨʤʫʚʘʥʥʷʤ, ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʪʘ ʨʝʛʫʣʶʚʘʪʠ ʾʾ ʟʤʽʥʠ. ɺʦʥʘ ʤʘʻ ʩʪʘʪʠ ʦʨʛʘʥʽʯʥʦʶ 

ʯʘʩʪʠʥʦʶ ʚʩʴʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʯʠ ʦʨʛʘʥʽʟʘʮʽʾ, ʙʫʪʠ ʘʜʝʢʚʘʪʥʦʶ ʜʦ ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ, ʧʨʦʜʠʢʪʦʚʘʥʠʭ 

ʝʢʦʥʦʤʽʯʥʠʤ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʨʦʟʚʠʪʢʦʤ, ʩʧʝʮʠʬʽʢʦʶ ʜʝʨʞʘʚʥʦʛʦ ʫʢʨʘʾʥʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʪʘ 

ʤʝʥʪʘʣʽʪʝʪʫ, ʘ ʪʘʢʦʞ ʩʧʝʮʠʬʽʢʦʶ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʢʣʘʜʫ. ɺʦʥʘ ʧʦʚʠʥʥʘ ʩʧʨʠʷʪʠ ʜʦʩʷʛʥʝʥʥʶ 

ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ, ʘ ʚʽʜʧʦʚʽʜʥʦ, ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʉʴʦʛʦʜʥʽ 

ʥʝʜʦʩʪʘʪʥʴʦ ʧʝʨʝʡʤʘʪʠ ʜʦʩʚʽʜ ʫʩʧʽʰʥʠʭ ʟʘʨʫʙʽʞʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʩʣʽʜ ʚʠʨʦʙʣʷʪʠ ʪʘ ʚʧʨʦʚʘʜʞʫʚʘʪʠ 

ʚʣʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʢʫʣʴʪʫʨʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʪʯʠʟʥʷʥʦʾ ʩʧʝʮʠʬʽʢʠ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʟʘʩʘʜ. 
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ɻʈɸʄɸʊʀʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ʇɽʈɽʂʃɸɼʋ ɻɽʈʋʅɼɯʗ ʅɸ ʋʂʈɸɰʅʉʔʂʋ 

ʄʆɺʋ 

ʄ. ɻʦʨʙʦʚ, ʩʪ. ʛʨ. ɽɽ-19 

ɯ. ɻʦʣʦʚʢʦ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʚʠʢʣʘʜʘʯ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʆʩʢʽʣʴʢʠ ʛʝʨʫʥʜʽʡ ʜʫʞʝ ʰʠʨʦʢʦ ʚʞʠʚʘʻʪʴʩʷ ʚ ʘʥʛʣʦʤʦʚʥʠʭ ʪʝʢʩʪʘʭ ʪʝʭʥʽʯʥʦʾ ʪʝʤʘʪʠʢʠ, ʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʪʝʭʥʽʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʙʫʪʠ ʨʝʪʝʣʴʥʦ ʦʟʥʘʡʦʤʣʝʥʠʤʠ ʟ ʧʨʘʚʠʣʘʤʠ 

ʡʦʛʦ ʧʝʨʝʢʣʘʜʫ ʫʢʨʘʾʥʩʴʢʦʶ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʛʨʘʤʘʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʡʦʛʦ 

ʩʠʥʪʘʢʩʠʯʥʦʾ ʬʫʥʢʮʽʾ ʚ ʨʝʯʝʥʥʽ. ʎʶ ʤʝʪʫ ʧʝʨʝʩʣʽʜʫʶʪʴ ʥʘʰʽ ʪʝʟʠ. 

ɻʝʨʫʥʜʽʡ ï ʮʝ ʻʜʠʥʘ ʬʦʨʤʘ ʜʽʻʩʣʦʚʘ ʚ ʘʥʛʣʽʡʩʴʢʽʡ ʤʦʚʽ, ʷʢʘ ʥʝ ʤʘʻ ʘʥʘʣʦʛʘ ʚ ʫʢʨʘʾʥʩʴʢʽʡ 

ʤʦʚʽ.ʗʢ ʟʘʟʥʘʯʘʶʪʴ ʥʘʫʢʦʚʮʽ, ʫʩʧʦʩʦʙʘʭ ʧʝʨʝʢʣʘʜʫ ʛʝʨʫʥʜʽʷ ʪʘ ʛʝʨʫʥʜʽʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʡʦʛʦ ʧʦʜʚʽʡʥʘ ʧʨʠʨʦʜʘ: ʩʫʤʽʱʝʥʥʷ ʚ ʥʴʦʤʫ ʜʽʻʩʣʽʚʥʠʭ ʪʘ ʽʤʝʥʥʠʢʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʇʨʠ ʧʝʨʝʢʣʘʜʽ ʩʣʽʜ ʨʦʟʨʽʟʥʷʪʠ ʚʞʠʚʘʥʥʷ ʛʝʨʫʥʜʽʷ ʽʟ ʧʨʠʡʤʝʥʥʠʢʦʤ ʪʘ ʙʝʟ ʥʴʦʛʦ. ɿʘʟʥʘʯʠʤʦ, 

ʱʦ ʛʝʨʫʥʜʽʡ ʟ ʧʨʠʡʤʝʥʥʠʢʦʤ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʪʘʢʽ ʬʫʥʢʮʽʾ: ʦʟʥʘʯʝʥʥʷ, ʜʦʜʘʪʢʘ ʪʘ ʦʙʩʪʘʚʠʥʠ (ʯʘʩʫ, 

ʩʧʦʩʦʙʫ ʜʽʾ, ʤʝʪʠ). ɻʝʨʫʥʜʽʡ ʙʝʟ ʧʨʠʡʤʝʥʥʠʢʘ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʧʽʜʤʝʪʘ, ʽʤʝʥʥʦʾ ʯʘʩʪʠʥʠ ʩʢʣʘʜʝʥʦʛʦ 

ʽʤʝʥʥʦʛʦ ʧʨʠʩʫʜʢʘ ʪʘ ʧʨʷʤʦʛʦ ʜʦʜʘʪʢʘ. 

ʋ ʬʫʥʢʮʽʾ ʧʽʜʤʝʪʘ ʛʝʨʫʥʜʽʡ ʤʽʩʪʠʪʴʩʷ ʟʚʠʯʘʡʥʦ ʥʘ ʧʦʯʘʪʢʫ ʨʝʯʝʥʥʷ ʽ ʜʦʩʠʪʴ ʯʘʩʪʦ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʘʣʝʞʥʠʤʠ ʚʽʜ ʥʴʦʛʦ ʩʣʦʚʘʤʠ, ʫʪʚʦʨʶʶʯʠ ʛʝʨʫʥʜʽʘʣʴʥʫ ʧʽʜʤʝʪʦʚʫ ʛʨʫʧʫ. ɻʝʨʫʥʜʽʡ 

ʫ ʪʘʢʠʭ ʛʨʫʧʘʭ  ʟʘʟʚʠʯʘʡ ʧʝʨʝʢʣʘʜʘʻʪʴʩʷ ʽʤʝʥʥʠʢʦʤ (Putting oil on both surfaces reduces friction. ï 

ʅʘʥʝʩʝʥʥʷ ʤʘʩʪʠʣʘ ʥʘ ʦʙʠʜʚʽ ʧʦʚʝʨʭʥʽ ʟʤʝʥʰʫʻ ʪʝʨʪʷ) ʘʙʦ ʥʝʦʟʥʘʯʝʥʦʶ ʬʦʨʤʦʶ ʜʽʻʩʣʦʚʘ ʫ ʬʫʥʢʮʽʾ 

ʧʽʜʤʝʪʘ (Analyzing means to examine the results of the tests critically. ï ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ï ʦʟʥʘʯʘʻ 

ʜʦʩʣʽʜʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫʚʘʥʴ ʥʝʫʧʝʨʝʜʞʝʥʦ). 

ɺʘʞʣʠʚʦ ʟʥʘʪʠ, ʱʦ ʩʧʦʣʫʯʝʥʥʷ there ʽs no ʟ ʛʝʨʫʥʜʽʻʤ ʫ ʬʫʥʢʮʽʾ ʧʽʜʤʝʪʘ ʧʝʨʝʢʣʘʜʘʻʪʴʩʷ ʥʘ 

ʫʢʨʘʾʥʩʴʢʫ ʤʦʚʫ ʥʝʦʟʥʘʯʝʥʦ-ʦʩʦʙʦʚʠʤ ʨʝʯʝʥʥʷʤ: There is no denyʽng that danger may be averted by thʽs 

move. ï ʅʝ ʤʦʞʥʘ ʟʘʧʝʨʝʯʫʚʘʪʠ, ʱʦ ʮʠʤ ʢʨʦʢʦʤ ʤʦʞʥʘ ʫʥʠʢʥʫʪʠ ʥʝʙʝʟʧʝʢʠ. 

ʋ ʬʫʥʢʮʽʾ ʽʤʝʥʥʦʾ ʯʘʩʪʠʥʠ ʩʢʣʘʜʝʥʦʛʦ ʽʤʝʥʥʦʛʦ ʧʨʠʩʫʜʢʘ ʘʙʦ ʯʘʩʪʠʥʠ ʩʢʣʘʜʝʥʦʛʦ ʜʽʻʩʣʽʚʥʦʛʦ 

ʧʨʠʩʫʜʢʘ ʛʝʨʫʥʜʽʡ ʟʚʠʯʘʡʥʦ ʧʝʨʝʢʣʘʜʘʻʪʴʩʷ ʥʘ ʫʢʨʘʾʥʩʴʢʫ ʤʦʚʫ ʽʤʝʥʥʠʢʦʤ (Lead acid does not lend 

itself to fast charging. ï ʉʚʠʥʮʝʚʘ ʢʠʩʣʦʪʘ ʥʝ ʧʽʜʜʘʻʪʴʩʷ ʰʚʠʜʢʽʡ ʟʘʨʷʜʮʽ) ʘʙʦ ʥʝʦʟʥʘʯʝʥʦʶ ʬʦʨʤʦʶ 

ʜʽʻʩʣʦʚʘ (I began charging a lead acid battery in the morning. ï ʗ ʧʦʯʘʚ ʟʘʨʷʜʞʘʪʠ ʩʚʠʥʮʝʚʦ-ʢʠʩʣʦʪʥʠʡ 

ʘʢʫʤʫʣʷʪʦʨ ʟʨʘʥʢʫ.) 

ɺ ʘʥʛʣʦʤʦʚʥʠʭ ʪʝʭʥʽʯʥʠʭ ʪʝʢʩʪʘʭ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʪʘʢʝ ʷʚʠʱʝ, ʷʢ ʩʢʣʘʜʥʠʡ ʛʝʨʫʥʜʽʘʣʴʥʠʡ 

ʟʚʦʨʦʪ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʠʡʤʝʥʥʠʢʘ, ʩʢʣʘʜʥʠʡ ʛʝʨʫʥʜʽʘʣʴʥʠʡ ʟʚʦʨʦʪ ʤʦʞʝ ʧʝʨʝʢʣʘʜʘʪʠʩʷ 

ʜʽʻʧʨʠʩʣʽʚʥʠʢʦʚʠʤ ʟʚʦʨʦʪʦʤ, ʧʽʜʨʷʜʥʠʤ ʨʝʯʝʥʥʷʤ ʪʘ ʦʩʦʙʦʚʦʶ ʬʦʨʤʦʶ, ʚʽʜʧʦʚʽʜʥʦʶ ʜʦ ʯʘʩʦʚʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʥʪʝʢʩʪʫ: he insists on the manufacturing plant being financed immediately - ʚʽʥ 

ʥʘʧʦʣʷʛʘʻ ʥʘ ʪʦʤʫ, ʱʦʙ ʟʘʚʦʜ-ʚʠʨʦʙʥʠʢ ʙʫʚ ʧʨʦʬʽʥʘʥʩʦʚʘʥʠʡ ʥʝʛʘʡʥʦ. ʇʨʦʪʝ ʽʥʦʜʽʛʝʨʫʥʜʽʘʣʴʥʠʡ 

ʟʚʦʨʦʪ ʧʝʨʝʢʣʘʜʘʻʪʴʩʷ ʽʤʝʥʥʠʢʦʤ:  

thepossibilityofethylenebeingconvertedintoaromatichydrocarbonsisslight - ʤʦʞʣʠʚʽʩʪʴ ʪʦʛʦ, ʱʦ 

ʝʪʠʣʝʥ ʧʝʨʝʪʚʦʨʠʪʴʩʷ ʚ ʘʨʦʤʘʪʠʯʥʽ ʧʦʻʜʥʘʥʥʷ, ʥʝʟʥʘʯʥʘ; ʘʙʦ: ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʪʚʦʨʝʥʥʷ ʝʪʠʣʝʥʘ ʚ 

ʘʨʦʤʘʪʠʯʥʽ ʧʦʻʜʥʘʥʥʷ ʥʝʟʥʘʯʥʘ. 

ɻʝʨʫʥʜʽʡ ʫ ʬʫʥʢʮʽʾ ʦʙʩʪʘʚʠʥʠ ʟʘʚʞʜʠ ʚʞʠʚʘʻʪʴʩʷ ʚ ʩʧʦʣʫʯʝʥʥʽ ʟ ʧʨʠʡʤʝʥʥʠʢʦʤ ʽ ʟʘʟʚʠʯʘʡ 

ʧʝʨʝʢʣʘʜʘʻʪʴʩʷ ʽʤʝʥʥʠʢʦʤ ʽʟ ʧʨʠʡʤʝʥʥʠʢʦʤ, ʜʽʻʧʨʠʩʣʽʚʥʠʢʦʤ ʥʝʜʦʢʦʥʘʥʦʛʦ ʘʙʦ ʜʦʢʦʥʘʥʦʛʦ ʚʠʜʫ ʘʙʦ 

ʜʽʻʩʣʦʚʦʤ ʚ ʦʩʦʙʠʩʪʽʡ ʬʦʨʤʽ ʫ ʩʢʣʘʜʽ ʧʽʜʨʷʜʥʦʛʦ ʨʝʯʝʥʥʷ. ʗʢʱʦ ʛʝʨʫʥʜʽʡ ʚʠʩʪʫʧʘʻ ʬʫʥʢʮʽʻʶ ʘ) 

ʦʙʩʪʘʚʠʥʠ ʯʘʩʫ, ʚʽʥ ʧʝʨʝʢʣʘʜʘʻʪʴʩʷ ʷʢ ʜʽʻʧʨʠʩʣʽʚʥʠʢ ʤʠʥʫʣʦʛʦ ʯʘʩʫ (ʧʽʩʣʷ ʧʨʠʡʤʝʥʥʠʢʽʚ on (upon), 

after); ʘʙʦ ʧʽʜʨʷʜʥʠʤ ʨʝʯʝʥʥʷʤ (ʧʽʩʣʷ ʧʨʠʡʤʝʥʥʠʢʽʚ before, ʽn). ʅʘʧʨʠʢʣʘʜ, On beʽng heated these salts 

decompose. ï ʇʨʠ ʥʘʛʨʽʚʘʥʥʽ (ʪʦʙʪʦ: ʥʘʛʨʽʚʰʠʩʴ) ʮʽ ʩʦʣʽ ʨʦʟʢʣʘʜʘʶʪʴʩʷ. Upon swʽtchʽng off the current 

the pressure dropped". ʇʽʩʣʷ ʚʽʜʢʣʶʯʝʥʥʷ ʩʪʨʫʤʫ (ʪʦʙʪʦ ʚʽʜʢʣʶʯʠʚʰʠʩʴ), ʪʠʩʢ ʟʥʠʟʠʚʩʷ. 

ɯʩʥʫʶʪʴ ʡ ʽʥʰʽ ʚʘʨʽʘʥʪʠ ʧʝʨʝʢʣʘʜʫ ʛʝʨʫʥʜʽʷ ʫ ʬʫʥʢʮʽʾ ʦʙʩʪʘʚʠʥʠ ʯʘʩʫ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʩʧʦʣʫʯʫʚʘʥʦʩʪʽ ʩʣʽʚ ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʤʦʚʽ, ʥʘʧʨʠʢʣʘʜ ʩʧʦʣʫʯʝʥʥʷʤ ʧʨʠʡʤʝʥʥʠʢʘ ʟ ʽʤʝʥʥʠʢʦʤ: after (on) 

arrʽvʽng- ʧʦ ʧʨʠʙʫʪʪʽ, after checkʽng- ʧʽʩʣʷ ʧʝʨʝʚʽʨʢʠ. After checking, they started testing. ï ʇʽʩʣʷ 
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ʧʝʨʝʚʽʨʢʠ ʚʦʥʠ ʧʦʯʘʣʠ ʪʝʩʪʫʚʘʥʥʷ. 

ʙ) ʦʙʩʪʘʚʠʥʠ ʩʧʦʩʦʙʫ ʜʽʾ ʛʝʨʫʥʜʽʡ ʧʝʨʝʢʣʘʜʘʻʪʴʩʷ ʜʽʻʧʨʠʩʣʽʚʥʠʢʦʤ ʥʝʜʦʢʦʥʘʥʦʛʦ ʘʙʦ 

ʜʦʢʦʥʘʥʦʛʦ ʚʠʜʫ (ʯʘʩʪʦ ʟ ʧʨʠʡʤʝʥʥʠʢʘʤʠ without, in, by): By charging a lead acid battery we observed 

the correct voltage limits. ï ʟʘʨʷʜʞʘʶʯʠ ʩʚʠʥʮʝʚʦ-ʢʠʩʣʦʪʥʠʡ ʘʢʫʤʫʣʷʪʦʨ, ʤʠ ʢʦʥʪʨʦʣʶʚʘʣʠ ʧʨʘʚʠʣʴʥʽ 

ʤʝʞʽ ʥʘʧʨʫʛʠ. 

ʚ) ʦʙʩʪʘʚʠʥʠ ʤʝʪʠ ʛʝʨʫʥʜʽʡ ʧʝʨʝʢʣʘʜʘʻʪʴʩʷ ʽʤʝʥʥʠʢʦʤ ʽʟ ʧʨʠʡʤʝʥʥʠʢʦʤ, ʜʽʻʧʨʠʩʣʽʚʥʠʢʦʤ 

ʥʝʜʦʢʦʥʘʥʦʛʦ ʚʠʜʫ: With the aim of charging a lead acid battery correctly we observed the voltage limits. ï 

ɿ ʤʝʪʦʶ ʟʘʨʷʜʠʪʠ ʩʚʠʥʮʝʚʦ-ʢʠʩʣʦʪʥʠʡ ʘʢʫʤʫʣʷʪʦʨ ʧʨʘʚʠʣʴʥʦ, ʤʠ ʢʦʥʪʨʦʣʶʚʘʣʠ ʤʝʞʽ ʥʘʧʨʫʛʠ. 

ʋ ʬʫʥʢʮʽʾ ʦʟʥʘʯʝʥʥʷ ʛʝʨʫʥʜʽʡ ʟʜʝʙʽʣʴʰʦʛʦ ʧʝʨʝʢʣʘʜʘʻʪʴʩʷ ʦʜʥʠʤ ʟ ʪʨʴʦʭ ʚʘʨʽʘʥʪʽʚ: ʽʤʝʥʥʠʢʦʤ 

ʫ ʨʦʜʦʚʦʤʫ ʚʽʜʤʽʥʢʫ (We observed the correct voltage limits of charging lead acid battery. ï 

ʄʠʢʦʥʪʨʦʣʶʚʘʣʠ ʧʨʘʚʠʣʴʥʽ ʤʝʞʽ ʥʘʧʨʫʛʠ ʟʘʨʷʜʢʠ ʩʚʠʥʮʝʚʦ-ʢʠʩʣʦʪʥʦʛʦ ʘʢʫʤʫʣʷʪʦʨʘ); ʥʝʦʟʥʘʯʝʥʦʶ 

ʬʦʨʤʦʶ ʜʽʻʩʣʦʚʘ (They objected to the necessity of starting immediately. ï ɺʦʥʠ ʟʘʧʝʨʝʯʠʣʠ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʧʦʯʘʪʠ ʥʝʛʘʡʥʦ); ʽ ʟʥʘʯʥʦ ʨʽʜʰʝ ï ʦʩʦʙʦʚʠʤ ʜʽʻʩʣʦʚʦʤ ʫ ʩʢʣʘʜʽ ʧʽʜʨʷʜʥʦʛʦ ʨʝʯʝʥʥʷ 

(The system has the disadvantage of being relatively expensive. ï ʎʷ ʩʠʩʪʝʤʘ ʤʘʻ ʪʦʡ ʥʝʜʦʣʽʢ, ʱʦ ʚʦʥʘ ʻ 

ʧʦʨʽʚʥʷʥʦ ʜʦʨʦʛʘ). 

ʋ ʬʫʥʢʮʽʾ ʣʽʚʦʛʦ ʦʟʥʘʯʝʥʥʷ ʛʝʨʫʥʜʽʡ ʚʢʘʟʫʻ ʥʘ ʧʨʠʟʥʘʯʝʥʥʷ ʧʝʚʥʦʛʦ ʧʨʝʜʤʝʪʫ ʽ ʤʦʞʝ 

ʧʝʨʝʢʣʘʜʘʪʠʩʷ ʧʨʠʢʤʝʪʥʠʢʦʤ (computing machine ï ʦʙʯʠʩʣʶʚʘʣʴʥʘ ʤʘʰʠʥʘ) ʘʙʦ ʽʤʝʥʥʠʢʦʤ, 

ʫʪʚʦʨʶʶʯʽ ʩʪʘʣʽ ʩʣʦʚʦʩʧʦʣʫʯʝʥʥʷ (answering machine ï ʘʚʪʦʚʽʜʧʦʚʽʜʘʯ, light-emitting diodesï 

ʩʚʽʪʣʦʜʽʦʜʠ). 

ɻʝʨʫʥʜʽʡ ʫ ʬʫʥʢʮʽʾ ʜʦʜʘʪʢʘ ʧʝʨʝʢʣʘʜʘʻʪʴʩʷ ʥʝʦʟʥʘʯʝʥʦʶ ʬʦʨʤʦʶ ʜʽʻʩʣʦʚʘ, ʽʤʝʥʥʠʢʦʤ ʘʙʦ 

ʜʽʻʩʣʦʚʦʤ ʚ ʦʩʦʙʦʚʽʡ ʬʦʨʤʽ (ʫ ʬʫʥʢʮʽʾ ʧʨʠʩʫʜʢʘ) ʫ ʩʢʣʘʜʽ ʧʽʜʨʷʜʥʦʛʦ ʨʝʯʝʥʥʷ: We succeeded ʽn 

repaʽrʽng these parts ahead of tʽme - ʥʘʤ ʚʜʘʣʦʩʷ ʚʽʜʨʝʤʦʥʪʫʚʘʪʠ ʮʽ ʯʘʩʪʠʥʠ ʜʦ ʩʪʨʦʢʫ; ). The static 

electricity events can only be explained by understanding of the physics of electrostatics. ʇʨʠʢʣʘʜʠ 

ʩʪʘʪʠʯʥʦʾ ʝʣʝʢʪʨʠʢʠ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʰʣʷʭʦʤ ʨʦʟʫʤʽʥʥʷ ʬʽʟʠʢʠ ʝʣʝʢʪʨʦʩʪʘʪʠʢʠ. We greatly appreciate 

their contribution in conducting our tests.ï ʄʠ ʛʣʠʙʦʢʦ ʮʽʥʫʻʤʦ ʾʭ ʚʥʝʩʦʢ ʫ ʧʨʦʚʝʜʝʥʥʷ ʥʘʰʠʭ ʪʝʩʪʽʚ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʟʘʟʥʘʯʝʥʝ ʚʠʱʝ, ʚʽʜʟʥʘʯʠʤʦ, ʱʦ ʧʨʠ ʧʝʨʝʢʣʘʜʽ ʛʝʨʫʥʜʽʷ ʪʘ ʛʝʨʫʥʜʽʘʣʴʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʚ ʪʝʭʥʽʯʥʠʭ ʪʝʢʩʪʘʭ, ʥʝʦʙʭʽʜʥʦ ʢʝʨʫʚʘʪʠʩʷ ʧʨʘʚʠʣʘʤʠ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʡʦʛʦ ʛʨʘʤʘʪʠʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʬʫʥʢʮʽʡ, ʷʢʽ ʚʠʢʦʥʫʻ ʛʝʨʫʥʜʽʡ ʚ ʨʝʯʝʥʥʽ, ʧʨʦʩʪʽ ʬʦʨʤʠ ʤʦʞʫʪʴ 

ʧʝʨʝʢʣʘʜʘʪʠʩʷ ʫʢʨʘʾʥʩʴʢʦʶ ʽʤʝʥʥʠʢʦʤ ʽʟ ʧʨʠʡʤʝʥʥʠʢʦʤ, ʽʥʬʽʥʽʪʠʚʦʤ, ʜʽʻʧʨʠʩʣʽʚʥʠʢʦʤ ʘʙʦ 

ʜʨʫʛʦʨʷʜʥʠʤ ʨʝʯʝʥʥʷʤ. ʆʪʞʝ, ʚʠʢʦʥʫʶʯʠ ʬʫʥʢʮʽʶ ʧʽʜʤʝʪʘ ʛʝʨʫʥʜʽʡ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ ʫʢʨʘʾʥʩʴʢʫ ʤʦʚʫ 

ʽʤʝʥʥʠʢʦʤ ʘʙʦ ʽʥʬʽʥʽʪʠʚʥʦʶ ʬʦʨʤʦʶ ʜʽʻʩʣʦʚʘ. ɺʠʢʦʥʫʶʯʠ ʬʫʥʢʮʽʶ ʦʙʩʪʘʚʠʥʠ, ʛʝʨʫʥʜʽʡ 

ʧʝʨʝʢʣʘʜʘʻʪʴʩʷ ʧʽʜʨʷʜʥʠʤ ʨʝʯʝʥʥʷʤ, ʘ ʫ ʬʫʥʢʮʽʾ ʩʫʧʫʪʥʴʦʾ ʦʙʩʪʘʚʠʥʠ ʽʩʥʫʻ ʜʚʘ ʚʘʨʽʘʥʪʠ ʧʝʨʝʢʣʘʜʫ - 

ʘʙʦ ʽʥʬʽʥʽʪʠʚʦʤ ʘʙʦ ʧʽʜʨʷʜʥʠʤ ʨʝʯʝʥʥʷʤ. ʋ ʬʫʥʢʮʽʾ ʩʧʦʩʦʙʫ ʜʽʾ ʛʝʨʫʥʜʽʡ ʧʝʨʝʜʘʻʪʴʩʷ ʫʢʨʘʾʥʩʴʢʦʶ 

ʜʽʻʧʨʠʩʣʽʚʥʠʢʦʤ, ʘ ʛʝʨʫʥʜʽʡ ʟ ʧʨʠʡʤʝʥʥʠʢʦʤ without ʧʝʨʝʢʣʘʜʘʻʪʴʩʷ ʥʝʛʘʪʠʚʥʦʶ ʬʦʨʤʦʶ 

ʜʽʻʧʨʠʩʣʽʚʥʠʢʘ. ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʬʫʥʢʮʽʾ ʦʙʩʪʘʚʠʥʠ ʫʤʦʚʠ ʛʝʨʫʥʜʽʡ ʧʝʨʝʢʣʘʜʘʻʪʴʩʷ ʦʩʦʙʦʚʦʶ ʬʦʨʤʦʶ 

ʜʽʻʩʣʦʚʘ ʯʠ ʽʤʝʥʥʠʢʦʤ, ʘ ʧʨʠ ʬʫʥʢʮʽʾ ʜʦʜʘʪʢʫ - ʽʤʝʥʥʠʢʦʤ, ʽʥʬʽʥʽʪʠʚʦʤ ʯʠ ʧʽʜʨʷʜʥʠʤ ʨʝʯʝʥʥʷʤ. 

ʆʜʥʘʢ ʩʧʦʩʽʙ ʧʝʨʝʢʣʘʜʫ ʟʘʣʝʞʠʪʴ ʷʢ ʚʽʜ ʪʽʻʾ ʘʙʦ ʽʥʰʦʾ ʬʫʥʢʮʽʾ ʛʝʨʫʥʜʽʷ, ʪʘʢ ʽ ʚʽʜ ʡʦʛʦ ʣʝʢʩʠʯʥʦʛʦ 

ʟʥʘʯʝʥʥʷ ʽ ʩʧʦʣʫʯʫʚʘʥʦʩʪʽ ʩʣʽʚ ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʤʦʚʽ. 
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Friendships 

The social aspect of the U.S. university student life is arguably the most important. Many students 

form some of their lifelong friendships during college. These friendships are often much deeper than the 

friendships formed during high school because during college, not only are you attending class with the 

other students, but you are also living with them as well. Residence halls are a very common type of housing 

at universities and college, but some students may choose to live in apartment-style housing as well. Either 

way, you are constantly surrounded by other students and that creates an atmosphere of intense social 

interaction. 

Clubs 

 Extracurricular activities are a huge part of student life at U.S. colleges and universities, and most 

institutions will have a wide variety of faculty and student led clubs. Depending on your interests and 

hobbies, you are sure to find a club with others who share those same interests. If not, it is common at many 

U.S. universities to allow students to start their own group on campus. At any given university or college, 

one can find academic, awareness, multicultural, political, religious, special interest and volunteer groups. 

One of the biggest student organizations on any campus is most likely the student government association, 

which plans events on campus for the student body including dances, concerts and speakers, and it also 

represents the student body at school-wide meetings and functions. 

Sports 

At many colleges and universities in the U.S., the sports culture plays a big role in student life. Sports 

can range from Division 1 teams at Big Ten universities to intramural teams at liberal arts colleges. While 

the competition and intensity vary depending on school and sports team, the unifying factor is sports brings 

students together, on and off the field. For students who did not play a sport in high school or wish to try a 

new sport in college, intramural or club sports are great outlets for new experiences. For students who do not 

wish to participate in sports, the sports culture can still be enjoyed as a spectator. Tailgating is a unique 

aspect of college sports culture and refers to when people gather before big games and eat and hang out. 

Check out USA Today's 10 best tailgates in college football. 

How Students Spend Free time 

As noted above, while there are many ways to get involved in activities at a college or university, a 

large part of student life is also the unstructured hang time. On nice days, you will find many students 

outside, on blankets, talking or reading, or throwing a frisbee. Lawn games like cornhole, hacky 

sack and KanJam are also common games to be played on campus quads. A quad refers to a central green 

space on a college campus, usually surrounded by residence halls and classrooms. Check out this list of the 

14 most beautiful and iconic American campus quads. U.S. college students have plenty of opportunities to 

meet new people and enjoy themselves in college, the challenge is finding time to study! 

Pray 

North America is home to people of all religions. Most of our universities have religious groups that 

share your faith and will guide you to where you can pray or worship. Some campuses have chapels or 

interfaith facilities that welcome people of all religious and spiritual backgrounds. More places of worship 

can be found in the local towns and cities. 

Student Accommodation 

On-campus:  

At universities have on-campus residence halls for students. They provide a safe and convenient 
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environment for living, studying and socializing.  

Off-campus:  

Some students prefer off-campus housing for more independence. Our universities have nearby 

apartment buildings, many of which will provide transportation to and from campus throughout each day. 

With a family:   

At Royal Roads University, Homestay accommodation lets you live with a carefully selected 

Canadian family in their home near the university. This experience will help you to adjust to North 

American life and build your English-speaking confidence. 
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ɯ. ɻʦʣʦʚʢʦ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʚʠʢʣʘʜʘʯ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʇʨʠʡʤʝʥʥʠʢʠ ʷʢ ʟʘʩʽʙ ʚʠʨʘʞʝʥʥʷ ʛʨʘʤʘʪʠʯʥʠʭ ʽ ʩʝʤʘʥʪʠʯʥʠʭ ʚʽʜʥʦʩʠʥ ʤʽʞ ʯʣʝʥʘʤʠ ʨʝʯʝʥʴ 

ʟʘʡʤʘʶʪʴ ʚ ʛʨʘʤʘʪʠʯʥʽʡ ʙʫʜʦʚʽ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʦʜʥʝ ʟ ʧʨʦʚʽʜʥʠʭ ʤʽʩʮʴ, ʩʢʣʘʜʘʶʯʠ ʟʥʘʯʥʫ ʩʪʦʨʦʥʫ 

ʡʦʛʦ ʩʠʥʪʘʢʩʠʯʥʦʛʦ ʨʷʜʫ. ʇʨʠʡʤʝʥʥʠʢʠ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʩʣʫʞʙʦʚʘ ʯʘʩʪʠʥʘ ʤʦʚʠ, ʱʦ ʚʠʨʘʞʘʻ 

ʩʠʥʪʘʢʩʠʯʥʫ ʟʘʣʝʞʥʽʩʪʴ ʽʤʝʥʥʠʢʽʚ, ʟʘʡʤʝʥʥʠʢʽʚ, ʯʠʩʣʽʚʥʠʢʽʚ ʚʽʜ ʽʥʰʠʭ ʩʣʽʚ ʫ ʩʣʦʚʦʩʧʦʣʫʯʝʥʥʷʭ ʽ 

ʨʝʯʝʥʥʷʭ, ʦʨʛʘʥʽʟʦʚʫʶʪʴ ʪʝʢʩʪ ʽ ʨʦʙʣʷʪʴ ʡʦʛʦ ʟʚôʷʟʥʠʤ. 

ʅʘ ʩʝʤʘʥʪʠʯʥʦʤʫ ʨʽʚʥʽ ʧʨʠʡʤʝʥʥʠʢ ʟʘʚʞʜʠ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʝʚʥʦʛʦ ʯʣʝʥʘ ʨʝʯʝʥʥʷ, 

ʚʩʪʘʥʦʚʣʶʶʯʠ ʟʚ'ʷʟʢʠ ʤʽʞ ʩʘʤʦʩʪʽʡʥʠʤʠ ʯʣʝʥʘʤʠ. ɺʩʝʨʝʜʠʥʽ ʛʨʫʧʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʣʽʚ 

ʧʨʠʡʤʝʥʥʠʢʠ ʧʦʚ'ʷʟʫʶʪʴ ʩʣʦʚʘ ʘʙʦ ʩʣʦʚʦʩʧʦʣʫʯʝʥʥʷ ʦʜʠʥ ʟ ʦʜʥʠʤ ʪʘ ʚʩʪʘʥʦʚʣʶʶʪʴ ʤʽʞ ʥʠʤʠ ʧʝʚʥʽ 

ʚʽʜʥʦʩʠʥʠ (ʦʙʩʪʘʚʠʥʥʽ, ʦʙ'ʻʢʪʥʽ ʘʙʦ ʘʪʨʠʙʫʪʠʚʥʽ). ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʠʡʤʝʥʥʠʢʽʚ ʚ ʘʥʛʣʽʡʩʴʢʽʡ ʤʦʚʽ 

ʥʘʣʽʯʫʻ ʧʨʠʙʣʠʟʥʦ 155 ʦʜʠʥʠʮʴ. ɿʘ ʘʥʘʣʽʟʦʤ ʥʘʫʢʦʚʮʽʚ, ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʩʪʠʤʠ 

ʧʨʠʡʤʝʥʥʠʢʘʤʠ, ʾʭ ʙʣʠʟʴʢʦ 83; ʩʢʣʘʜʝʥʠʭ ʧʨʠʡʤʝʥʥʠʢʽʚ ʧʨʠʙʣʠʟʥʦ 49, ʧʦʭʽʜʥʠʭ - 14, ʘ ʩʢʣʘʜʥʠʭ ï 7. 

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʤʠ ʭʦʪʽʣʠ ʙ ʨʦʟʛʣʷʥʫʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʠʡʤʝʥʥʠʢʘ ʚ ʪʝʢʩʪʘʭ ʪʝʭʥʽʯʥʦʾ ʪʘ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʪʝʤʘʪʠʢʠ. ʊʝʭʥʽʯʥʠʡ ʪʝʢʩʪ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʦʜʠʥʠʮʷ ʪʝʭʥʽʯʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ, ʚ ʷʢʽʡ 

ʚʠʜʽʣʷʶʪʴʩʷ ʦʩʥʦʚʥʽ ʪʝʢʩʪʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʟʚ'ʷʟʥʽʩʪʴ, ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ, ʧʨʘʛʤʘʪʠʯʥʘ ʫʩʪʘʥʦʚʢʘ, ʘ 

ʪʘʢʦʞ ʚʠʜʽʣʷʻʪʴʩʷ ʩʧʝʮʠʬʽʯʥʘ ʢʘʪʝʛʦʨʽʷ - ʪʝʭʥʽʯʥʘ ʜʝʪʘʣʽʟʘʮʽʷ. ʆʩʥʦʚʥʘ ʤʝʪʘ ʪʝʢʩʪʫ ʪʘʢʦʛʦ ʞʘʥʨʫ 

ʽʥʬʦʨʤʫʚʘʪʠ ʯʠʪʘʯʘ, ʚʽʜʧʦʚʽʜʥʦ, ʟʥʘʯʠʤʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʙʫʜʫʪʴ ʪʦʯʥʽʩʪʴ, ʩʪʠʩʣʽʩʪʴ, ʮʽʣʽʩʥʽʩʪʴ ʽ 

ʦʙ'ʻʢʪʠʚʥʽʩʪʴ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʠʡʤʝʥʥʠʢʠ ʩʪʘʥʦʚʣʷʪʴ ʧʝʚʥʽ ʪʨʫʜʥʦʱʽ ʧʨʠ ʧʝʨʝʢʣʘʜʽ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ 

ʽ ʪʝʭʥʽʯʥʠʭ ʪʝʢʩʪʽʚ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʢʽʣʴʢʦʤʘ ʧʨʠʯʠʥʘʤʠ. ʇʝʨʰ ʟʘ ʚʩʝ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʘʥʛʣʽʡʩʴʢʽ 

ʧʨʠʡʤʝʥʥʠʢʠ ʚʞʠʚʘʶʪʴʩʷ ʥʘʙʘʛʘʪʦ ʯʘʩʪʽʰʝ, ʥʽʞ ʫʢʨʘʾʥʩʴʢʽ, ʽ ʩʚʦʾʤʠ ʟʥʘʯʝʥʥʷʤʠ ʟʘʟʚʠʯʘʡ ʟʥʘʯʥʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʥʠʭ. ɸʥʛʣʽʡʩʴʢʠʡ ʽʤʝʥʥʠʢ ʟ ʧʨʠʡʤʝʥʥʠʢʦʤ ʥʝ ʧʨʠʡʤʘʻ ʟʘʢʽʥʯʝʥʴ ʚʽʜʤʽʥʢʘ; ʪʦʯʥʽʰʝ 

ʢʘʞʫʯʠ, ʘʥʛʣʽʡʩʴʢʽ ʧʨʠʡʤʝʥʥʠʢʠ ʥʝ ʚʟʘʻʤʦʜʽʶʪʴ ʟ ʟʘʢʽʥʯʝʥʥʷʤʠ, ʚʦʥʠ ʟʘʤʽʥʶʶʪʴ ʾʭ. ɿʚʽʜʩʠ ʯʠʤʘʣʽ 

ʪʨʫʜʥʦʱʽ ʽʟ ʟʘʩʚʦʻʥʥʷʤ ʙʘʛʘʪʴʦʭ ʘʥʛʣʽʡʩʴʢʠʭ ʧʨʠʡʤʝʥʥʠʢʽʚ, ʟʥʘʡʪʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʾʤ ʩʝʨʝʜ 

ʫʢʨʘʾʥʩʴʢʠʭ ʘʥʘʣʦʛʽʚ ʜʘʣʝʢʦ ʥʝ ʧʨʦʩʪʦ. 

ʈʦʟʛʣʷʥʝʤʦ ʨʽʟʥʠʮʶ ʤʽʞ ʫʢʨʘʾʥʩʴʢʠʤʠ ʪʘ ʘʥʛʣʽʡʩʴʢʠʤʠ ʧʨʠʡʤʝʥʥʠʢʘʤʠ. ɺ ʫʢʨʘʾʥʩʴʢʽʡ ʤʦʚʽ 

ʧʨʠʡʤʝʥʥʠʢʽʚ ʟʥʘʯʥʦ ʤʝʥʰʝ, ʧʨʦʪʝ ʪʘʤ ʻ ʜʝʩʷʪʢʠ ʟʘʢʽʥʯʝʥʴ ʚʽʜʤʽʥʢʽʚ. ʅʘʧʨʠʢʣʘʜ: She read the text in 

English, crossed the mistakes out with a red pen and worked at the corrections for about an hour. ɺ ʜʘʥʦʤʫ 

https://www.interexchange.org/articles/career-training-usa/2015/01/05/u-s-university-student-life/
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LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 45 

 

 

ʨʝʯʝʥʥʽ ʥʘʨʘʭʦʚʫʻʪʴʩʷ ʰʽʩʪʴ ʧʨʠʡʤʝʥʥʠʢʽʚ. ʈʦʟʙʝʨʝʤʦ ʧʝʨʝʢʣʘʜ ʣʽʪʝʨʘʪʫʨʥʠʡ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʧʦʩʣʽʚʥʠʤ. çɺʦʥʘ ʧʨʦʯʠʪʘʣʘ ʪʝʢʩʪ ʘʥʛʣʽʡʩʴʢʦʶ (ʚ ʘʥʛʣʽʡʩʴʢʽʡ), ʟʘʢʨʝʩʣʠʣʘ ʧʦʤʠʣʢʠ ʯʝʨʚʦʥʦʶ 

ʨʫʯʢʦʶ (ʟ ʯʝʨʚʦʥʦʶ ʨʫʯʢʦʶ) ʪʘ ʧʨʘʮʶʚʘʣʘ ʥʘʜ ʾʭ ʚʠʧʨʘʚʣʝʥʥʷʤ (ʜʣʷ ʾʭ ʚʠʧʨʘʚʣʝʥʥʷ)ʧʨʠʙʣʠʟʥʦ 

ʛʦʜʠʥʫ (ʟʘ ʙʣʠʟʴʢʦ ʛʦʜʠʥʫ). ʗʢ ʚʠʜʥʦ ʟ ʧʨʠʢʣʘʜʫ, ʚ ʫʢʨʘʾʥʩʴʢʦʤʫ ʣʽʪʝʨʘʪʫʨʥʦʤʫ ʧʝʨʝʢʣʘʜʽ ʻ ʣʠʰʝ ʜʚʘ 

ʧʨʠʡʤʝʥʥʠʢʠ ʧʨʦʪʠ ʰʝʩʪʠ ʚ ʘʥʛʣʽʡʩʴʢʦʤʫ ʨʝʯʝʥʥʽ, ʪʦʞ ʚ ʫʢʨʘʾʥʩʴʢʦʤʫ ʚʘʨʽʘʥʪʽ ʚʦʥʠ ʟʘʤʽʱʫʶʪʴʩʷ 

ʚʽʜʤʽʥʢʘʤʠ.  

ʅʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʞʠʚʘʥʥʷ ʜʝʷʢʠʭ ʧʨʠʡʤʝʥʥʠʢʽʚ ʚ ʤʦʚʘʭ ʧʨʠʭʦʚʘʥʘ ʚ ʥʘʰʦʤʫ ʩʧʨʠʡʥʷʪʪʽ 

ʩʚʽʪʫ. ʇʨʠʯʠʥʘ ʧʦʜʽʙʥʦʛʦ ʨʦʜʫ ʧʦʤʠʣʦʢ ʢʨʠʻʪʴʩʷ, ʷʢ ʚʠʷʚʣʷʻʪʴʩʷ, ʚ ʪʦʤʫ, ʱʦ ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʽʟʥʠʭ 

ʣʽʥʛʚʦʢʫʣʴʪʫʨ ʤʦʞʫʪʴ ʧʦ-ʨʽʟʥʦʤʫ ʢʦʥʮʝʧʪʫʘʣʽʟʫʚʘʪʠ ʦʙ'ʻʢʪʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ: ʥʘʧʨʠʢʣʘʜ, 

ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʬʦʨʤʘ ʦʙ'ʻʢʪʘ ʤʘʻ ʪʨʠ ʚʠʤʽʨʠ (ʚ ʤʦʚʽ ʧʦʜʽʙʥʦʛʦ ʨʦʜʫ ʚʽʜʥʦʩʠʥʠ ʧʝʨʝʜʘʶʪʴʩʷ 

ʫʢʨʘʾʥʩʴʢʠʤ ʧʨʠʡʤʝʥʥʠʢʦʤ çʚè ʽ ʚʽʜʧʦʚʽʜʥʠʤ ʘʥʛʣʽʡʩʴʢʠʤ ʧʨʠʡʤʝʥʥʠʢʦʤ), ʘʙʦ ʢʦʥʮʝʥʪʨʫʚʘʪʠʩʷ 

ʪʽʣʴʢʠ ʥʘ ʧʦʚʝʨʭʥʽ ʦʙ'ʻʢʪʘ, ʱʦ ʟʘʟʚʠʯʘʡ ʚʠʨʘʞʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʢʨʘʾʥʩʴʢʦʛʦ ʧʨʠʡʤʝʥʥʠʢʘ çʥʘè ʽ 

ʡʦʛʦ ʘʥʛʣʽʡʩʴʢʦʛʦ ʝʢʚʽʚʘʣʝʥʪʫ. ɿʚʝʨʥʽʤʦ ʫʚʘʛʫ ʥʘ ʧʨʠʢʣʘʜʠ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʞʠʚʘʥʥʷ ʧʨʠʡʤʝʥʥʠʢʽʚ: 

çʥʘ ʘʥʛʣʽʡʩʴʢʽʡ ʤʦʚʽè - in English, çʟ ʪʦʯʢʠ ʟʦʨʫè - in terms of; çʨʦʙʠʪʠ ʧʦʧʨʘʚʢʫ ʥʘè -to make 

allowance for;çʥʘ ʢʦʥʮʝʨʥʽè -at a concern; çʧʨʠ ʧʦʚʪʦʨʥʽʡ ʦʙʨʦʙʮʽè - in reprocessing; çʫ ʩʧʨʘʚʘʭè -on 

business; ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʪʘʢʦʛʦ ʚ ʫʢʨʘʾʥʩʴʢʽʡ: çʩʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷè ï range of application., ʂʨʽʤ 

ʬʽʟʠʯʥʦʛʦ ʩʚʽʪʫ, ʟʥʘʯʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʧʨʠʡʤʝʥʥʠʢʽʚ ʩʫʧʨʦʚʦʜʞʫʻ ʘʙʩʪʨʘʢʪʥʽ ʧʦʥʷʪʪʷ ʪʘ ʜʽʾ. ɯʥʦʜʽ ʾʭ 

ʣʝʢʩʠʯʥʝ ʟʥʘʯʝʥʥʷ ʟʙʽʛʘʻʪʴʩʷ (rely on - ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʥʘ), ʘ ʽʥʦʜʽ ʥʽ (depend on - ʟʘʣʝʞʘʪʠ ʚʽʜ; prepare 

for- ʛʦʪʫʚʘʪʠʩʷ ʜʦ). 

ɻʦʣʦʚʥʠʤ ʧʦʷʩʥʝʥʥʷʤ ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ ʧʦʤʠʣʦʢ ʧʨʠ ʧʝʨʝʢʣʘʜʽ ʧʨʠʡʤʝʥʥʠʢʽʚ ʥʘ 

ʘʥʛʣʽʡʩʴʢʫ, ʷʢ ʚ ʪʝʭʥʽʯʥʠʭ ʪʝʢʩʪʘʭ, ʪʘʢ ʽ ʚ ʨʦʟʤʦʚʥʽʡ ʤʦʚʽ, ʥʘʫʢʦʚʮʽ ʚʽʜʟʥʘʯʘʶʪʴ ʪʘʢʝ ʷʚʠʱʝ, ʷʢ 

çʽʥʪʝʨʬʝʨʝʥʮʽʷè, ʷʢʝ ʚ ʜʘʥʦʤʫ ʧʽʜʭʦʜʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʥʝʛʘʪʠʚʥʠʡ ʧʝʨʝʥʦʩ ʥʦʨʤ ʽ ʧʨʘʚʠʣ ʨʽʜʥʦʾ 

ʤʦʚʠ ʧʨʠ ʧʝʨʝʢʣʘʜʽ ʥʘ ʘʥʛʣʽʡʩʴʢʫ ʤʦʚʫ. ʇʦʤʠʣʢʠ, ʚʠʢʣʠʢʘʥʽ ʽʥʪʝʨʬʝʨʝʥʮʽʻʶ, ʤʦʞʥʘ ʦʙ'ʻʜʥʘʪʠ ʚ ʪʨʠ 

ʛʨʫʧʠ: ʧʦʤʠʣʢʠ ʟʘʤʽʥʠ, ʧʽʜʩʪʘʥʦʚʢʠ ʽ ʫʧʫʱʝʥʥʷ. ɼʘʥʽ ʧʦʤʠʣʢʠ ʧʦʚ'ʷʟʘʥʽ c ʨʦʟʙʽʞʥʽʩʪʶ ʫʷʚʣʝʥʴ ʪʦʛʦ 

ʭʪʦ ʨʦʟʤʦʚʣʷʻ ʨʽʜʥʦʶ ʤʦʚʦʶ ʟ ʫʷʚʣʝʥʥʷʤʠ ʥʦʩʽʷ ʤʦʚʠ, ʱʦ ʚʠʚʯʘʻʪʴʩʷ. ʎʷ ʩʫʪʪʻʚʘ ʦʩʦʙʣʠʚʽʩʪʴ 

ʧʦʚ'ʷʟʘʥʘ ʟ ʜʨʫʛʦʶ ʧʨʠʯʠʥʦʶ, ʦʙʫʤʦʚʣʝʥʦʶ ʛʨʘʤʘʪʠʯʥʦʶ ʙʫʜʦʚʦʶ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ, ʷʢʘ ʚ ʪʝʭʥʽʯʥʠʭ 

ʪʝʢʩʪʘʭ ʤʘʻ ʜʫʞʝ ʯʽʪʢʠʡ ʧʦʨʷʜʦʢ. ʇʨʠʡʤʝʥʥʠʢ ʟ'ʻʜʥʫʻ ʜʚʘ ʢʦʤʧʦʥʝʥʪʘ ʨʝʯʝʥʥʷ, ʟ ʷʢʠʭ ʦʜʠʥ - 

ʽʤʝʥʥʠʢ, ʘ ʽʥʰʠʡ ï ʥʘʡʯʘʩʪʽʰʝ ʜʽʻʩʣʦʚʦ ʘʙʦ ʧʨʠʢʤʝʪʥʠʢ, ʽ ʡʦʛʦ ʟʚ'ʷʟʦʢ ʟ ʮʠʤʠ ʜʚʦʤʘ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʠʤʠ ʧʦ ʩʠʣʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠʡʤʝʥʥʠʢ, ʷʢ ʧʨʘʚʠʣʦ, ʤʘʻ ʜʚʦʩʪʦʨʦʥʥʶ ʚʽʜʧʦʚʽʜʥʽʩʪʴ, 

ʪʘʢ ʷʢ ʚʽʥ ʦʬʦʨʤʣʷʻ ʟʚ'ʷʟʦʢ ʤʽʞ ʜʚʦʤʘ ʩʣʦʚʘʤʠ: ʥʘʧʨʠʢʣʘʜ, ʜʚʦʤʘ ʽʤʝʥʥʠʢʘʤʠ ʘʙʦ ʜʽʻʩʣʦʚʦʤ ʽ 

ʽʤʝʥʥʠʢʦʤ, ʜʚʦʤʘ ʯʠʩʣʽʚʥʠʢʘʤʠ ʯʠ ʟʘʡʤʝʥʥʠʢʘʤʠ. ʆʜʥʘʢ ʧʨʠʡʤʝʥʥʠʢ ʟʘʚʞʜʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʦʚ'ʷʟʘʥʠʡ ʟ ʧʦʜʘʣʴʰʠʤ ʩʣʦʚʦʤ (to replace with an alternative battery; the results of the tests; in all 

accounts; around the corner). ɺʽʜʧʦʚʽʜʥʦ, ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʨʽʜʥʦʾ ʤʦʚʠ ʧʨʠ ʧʝʨʝʢʣʘʜʽ 

ʘʥʛʣʽʡʩʴʢʠʭ ʧʨʠʡʤʝʥʥʠʢʽʚ ʩʣʽʜ ʩʧʠʨʘʪʠʩʷ ʥʘ ʪʘʢʽ ʧʨʠʥʮʠʧʠ: ʧʨʠʥʮʠʧ ʦʧʦʨʠ ʥʘ ʨʽʜʥʫ ʤʦʚʫ, ʧʨʠʥʮʠʧ 

ʩʚʽʜʦʤʦʩʪʽ, ʧʨʠʥʮʠʧ ʥʘʦʯʥʦʩʪʽ, ʧʨʠʥʮʠʧ ʢʦʤʧʣʝʢʩʥʦʩʪʽ ʦʚʦʣʦʜʽʥʥʷ ʚʠʜʘʤʠ ʤʦʚʣʝʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʊʘʢ, ʧʨʠʥʮʠʧ ʦʧʦʨʠ ʥʘ ʨʽʜʥʫ ʤʦʚʫ ʜʦʧʦʤʦʞʝ ʪʦʤʫ ʭʪʦ ʥʘʚʯʘʻʪʴʩʷ ʫʩʚʽʜʦʤʣʝʥʦ ʧʽʜʽʡʪʠ ʜʦ 

ʚʠʙʦʨʫ ʥʝʦʙʭʽʜʥʦʛʦ ʧʨʠʡʤʝʥʥʠʢʘ ʚ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʽʥʦʟʝʤʥʽʡ ʤʦʚʽ. ʆʜʥʘ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ 

ʧʦʤʠʣʦʢ ï ʧʦʰʫʢ ʝʢʚʽʚʘʣʝʥʪʘ ʚ ʽʥʦʟʝʤʥʽʡ ʤʦʚʽ, ʢʦʣʠ ʧʨʠ ʧʝʨʝʢʣʘʜʽ ʜʫʤʘʶʪʴ, ʱʦ ʧʨʠʡʤʝʥʥʠʢ ʘʙʦ 

ʧʨʠʡʤʝʥʥʠʢʦʚʘ ʢʦʥʩʪʨʫʢʮʽʷ ʧʦʚʠʥʥʽ ʧʦʚʥʽʩʪʶ ʟʙʽʛʘʪʠʩʷ ʥʘ ʜʚʦʭ ʤʦʚʘʭ. ʅʘʧʨʠʢʣʘʜ, ʫʢʨʘʾʥʩʴʢʠʡ 

ʚʠʩʣʽʚ çʛʨʘʪʠ ʥʘ ʯʦʤʫ-ʥʝʙʫʜʴ ʘʙʦ ʚ ʱʦ-ʥʝʙʫʜʴè ʧʨʠ ʧʝʨʝʢʣʘʜʽ ʘʥʛʣʽʡʩʴʢʦʶ ʯʘʩʪʦ ʧʦʤʠʣʢʦʚʦ 

ʚʞʠʚʘʻʪʴʩʷ ʟ ʧʨʠʡʤʝʥʥʠʢʦʤ, ʷʢʠʡ, ʥʘ ʧʦʛʣʷʜ ʥʦʩʽʷ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ, ʧʦʚʠʥʝʥ ʚʽʜʧʦʚʽʜʘʪʠ 

ʫʢʨʘʾʥʩʴʢʠʤ ʧʨʠʡʤʝʥʥʠʢʘʤ çʥʘè ʘʙʦ çʚè. ɺʽʜʩʫʪʥʽʩʪʴ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʟʽʩʪʘʚʣʝʥʥʷ ʽʥʦʟʝʤʥʠʭ ʤʦʚ ʟ 

ʨʽʜʥʦʶ ʥʝ ʜʦʟʚʦʣʷʻ ʩʚʽʜʦʤʦ ʧʝʨʝʢʣʶʯʠʪʠʩʷ ʥʘ çʽʥʰʫ ʩʠʩʪʝʤʫè ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʘʚʠʣʴʥʠʡ 

ʧʝʨʝʢʣʘʜ, ʚ ʷʢʦʤʫ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠʡʤʝʥʥʠʢ ʚʽʜʩʫʪʥʽʡ ʚ ʘʥʛʣʽʡʩʴʢʽʡ ʤʦʚʽ. ɹʽʣʴʰ ʪʦʛʦ, ʩʣʽʜ ʧʘʤôʷʪʘʪʠ, 

ʱʦ ʘʥʛʣʽʡʩʴʢʘ ʤʦʚʘ ʥʘʣʝʞʠʪʴ ʜʦ ʛʨʫʧʠ ʛʝʨʤʘʥʩʴʢʠʭ ʤʦʚ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʫʢʨʘʾʥʩʴʢʘ ʤʦʚʘ ʥʘʣʝʞʠʪʴ ʜʦ 

ʛʨʫʧʠ ʩʣʦʚ'ʷʥʩʴʢʠʭ ʤʦʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʷʚʥʽʩʪʴ ʩʧʽʣʴʥʠʭ ʨʠʩ ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʤʦʚʽ ʟ ʘʥʛʣʽʡʩʴʢʦʶ 

ʤʘʣʦʡʤʦʚʽʨʥʦ. ʇʦʜʽʙʥʝ ʟʥʘʥʥʷ ʜʦʟʚʦʣʠʪʴ ʫʥʠʢʥʫʪʠ ʧʝʨʝʜʙʘʯʫʚʘʥʽ ʣʝʢʩʠʯʥʽ ʽ ʛʨʘʤʘʪʠʯʥʽ ʧʦʤʠʣʢʠ ʧʨʠ 

ʧʝʨʝʢʣʘʜʽ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʧʨʠʥʮʠʧʫ ʩʚʽʜʦʤʦʩʪʽ, ʪʦ ʩʪʦʩʦʚʥʦ ʧʨʠʡʤʝʥʥʠʢʽʚ ʜʘʥʠʡ ʧʨʠʥʮʠʧ ʤʦʞʝ ʟʥʘʯʥʦ 

ʜʦʧʦʤʦʛʪʠ ʚ ʫʩʫʥʝʥʥʽ ʚʠʥʠʢʘʶʯʠʭ ʪʨʫʜʥʦʱʽʚ. ʄʝʪʦʜʠʢʘ ʤʝʭʘʥʽʯʥʦʛʦ ʟʘʫʯʫʚʘʥʥʷ ʧʨʠʡʤʝʥʥʠʢʽʚ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʣʶʜʠʥʘ ʥʝʩʚʽʜʦʤʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʨʠʡʤʝʥʥʠʢʠ, ʯʘʩʪʦ ʥʝʧʨʘʚʠʣʴʥʦ, ʟʘʚʯʠʚʰʠ 

ʧʝʚʥʠʡ ʥʘʙʽʨ ʢʣʽʰʝ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʥʮʠʧʫ ʩʚʽʜʦʤʦʩʪʽ ʚʘʨʪʦ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʪʘʢʦʛʦ 
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LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 46 

 

 

ʧʦʥʷʪʪʷ, ʷʢ çʚʤʦʪʠʚʦʚʘʥʽʩʪʴè. ɺʤʦʪʠʚʦʚʘʥʽʩʪʴ ʧʦʢʘʟʫʻ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʦʟʥʘʯʫʚʘʥʠʤ ʽ ʱʦ ʦʟʥʘʯʘʻ ʚ 

ʤʦʚʥʦʤʫ ʟʥʘʢʫ. ʗʢ ʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʧʨʠʚʝʩʪʠ ʝʪʠʤʦʣʦʛʽʯʥʽ ʜʦʚʽʜʢʠ ʧʨʦ ʪʘʢʽ ʘʥʛʣʽʡʩʴʢʽ ʧʨʠʡʤʝʥʥʠʢʠ, 

ʷʢ among ʽ between, ʷʢʽ ʯʘʩʪʦ ʧʝʨʝʢʣʘʜʘʶʪʴʩʷ ʥʘ ʫʢʨʘʾʥʩʴʢʫ ʤʦʚʫ ʷʢ çʤʽʞè. 

ʊʘʢ, ʧʨʦʚʝʜʝʥʠʡ ʝʪʠʤʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʧʨʠʡʤʝʥʥʠʢ among ʜʦ XII ʚ. ʤʘʚ ʬʦʨʤʫ 

onmang, ʷʢʘ ʩʪʘʣʘʩʷ ʚʽʜ ʬʨʘʟʠ ongemang, ʱʦ ʦʟʥʘʯʘʣʦ in a crowd çʚ ʥʘʪʦʚʧʽè. ʇʨʠʡʤʝʥʥʠʢ between 

ʤʘʚ ʚ ʘʥʛʣʦʩʘʢʩʦʥʩʴʢʠʡ ʧʝʨʽʦʜ ʬʦʨʤʫ betweonum, ʷʢʘ ʙʫʣʘ ʫʪʚʦʨʝʥʘ ʚʽʜ ʩʢʣʘʜʘʥʥʷ bi- + tweonum, ʜʝ 

çtweè ʻ ʩʢʦʨʦʯʝʥʦʾ ʬʦʨʤʦʶ ʚʽʜ ʜʨʝʚʥʴʦʘʥʛʣʠʡʩʢʦʡ ʬʦʨʤʠ ʩʣʦʚʘ ʜʚʘ - çtwaè. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʚʽʜʦʤʝ ʨʦʟʫʤʽʥʥʷ ʧʨʘʚʠʣʘ, ʟʛʽʜʥʦ ʟ ʷʢʠʤ ʘʥʛʣʽʡʩʴʢʠʡ ʧʨʠʡʤʝʥʥʠʢ between 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʢʦʣʠ ʧʨʝʜʤʝʪ ʟʥʘʭʦʜʠʪʴʩʷ ʤʽʞ ʜʚʦʤʘ ʦʙ'ʻʢʪʘʤʠ, ʘ ʧʨʠʡʤʝʥʥʠʢ among - ʢʦʣʠ ʤʦʚʘ 

ʡʜʝ ʧʨʦ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʦʙ'ʻʢʪʽʚ. 

ʇʨʠʥʮʠʧ ʩʚʽʜʦʤʦʩʪʽ ʧʽʜ ʯʘʩ ʧʝʨʝʢʣʘʜʫ ʥʝʦʙʭʽʜʥʠʡ ʽ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʧʨʠʡʤʝʥʥʠʢ ʯʠ 

ʧʨʠʩʣʽʚʥʠʢʠ ʚ ʘʥʛʣʽʡʩʴʢʽʡ ʤʦʚʽ, ʦʩʢʽʣʴʢʠ ʜʝʷʢʽ ʧʨʠʡʤʝʥʥʠʢʠ  ʟʙʽʛʘʶʪʴʩʷ ʟ ʧʨʠʩʣʽʚʥʠʢʘʤʠ ʚ 

ʥʘʧʠʩʘʥʥʽ. ʊʫʪ ʥʝʦʙʭʽʜʥʦ ʧʘʤ'ʷʪʘʪʠ, ʱʦ ʨʦʣʴ ʚ ʨʝʯʝʥʥʽ ʫ ʥʠʭ ʚʩʝ ʦʜʥʦ ʙʫʜʝ ʨʽʟʥʦʶ. ʇʨʠʡʤʝʥʥʠʢ 

ʚʽʜʦʙʨʘʞʘʻ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʟʥʘʯʫʱʠʤʠ ʯʘʩʪʠʥʘʤʠ, ʘ ʧʨʠʩʣʽʚʥʠʢ ʥʝʩʝ ʚʣʘʩʥʝ ʟʥʘʯʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ: 

Among the other experiments the first one is above the rest. ï ʉʝʨʝʜ ʫʩʽʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʧʝʨʰʠʡ ʻ ʧʦʥʘʜ 

ʟʘ ʨʝʰʪʫ. (çaboveè ʚʠʩʣʦʚʣʶʻ ʧʨʦʩʪʦʨʦʚʽ ʚʽʜʥʦʩʠʥʠ ʤʽʞ ʩʣʦʚʘʤʠ - ʟʘʡʤʝʥʥʠʢʦʤ çfirstè ʽ ʙʝʟʦʩʦʙʦʚʠʤ 

ʽʤʝʥʥʠʢʦʤ çthe restè).After checking in at the conference, the participants were led above. ïʇʽʩʣʷ 

ʨʝʻʩʪʨʘʮʽʾ ʥʘ ʢʦʥʬʝʨʝʥʮʽʶ, ʫʯʘʩʥʠʢʽʚ ʚʽʜʚʝʣʠ ʥʘʚʝʨʭ (ʧʨʠʩʣʽʚʥʠʢ çaboveè ʤʘʻ ʚʣʘʩʥʝ ʟʥʘʯʝʥʥʷ 

ʥʘʧʨʷʤʫ - çʢʫʜʠ?è) 

ʇʨʠʥʮʠʧ ʥʘʦʯʥʦʩʪʽ ʻ ʜʽʻʚʠʤ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘʦʯʥʠʭ ʪʘʙʣʠʮʴ, ʷʢʽ ʩʠʩʪʝʤʘʪʠʟʫʶʪʴ ʧʝʚʥʠʡ ʪʠʧ 

ʧʨʦʩʪʦʨʦʚʠʭ ʚʽʜʥʦʩʠʥ, ʟʘʢʨʽʧʣʝʥʠʡ ʟʘ ʪʠʤ ʘʙʦ ʽʥʰʠʤ ʧʨʠʡʤʝʥʥʠʢʦʤ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ. ɺʽʟʫʘʣʴʥʝ 

ʩʧʨʠʡʥʷʪʪʷ, ʘʙʦ ʪʘʢ ʟʚʘʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ, ʢʦʥʢʨʝʪʥʦʾ ʧʨʦʩʪʦʨʦʚʦʾ ʩʮʝʥʠ ʜʦʟʚʦʣʠʪʴ ʫʧʦʨʷʜʢʫʚʘʪʠ ʟʥʘʥʥʷ 

ʽ ʜʦʧʦʤʦʞʝ ʟʦʨʽʻʥʪʫʚʘʪʠʩʷ ʧʨʠ ʧʝʨʝʢʣʘʜʽ. ʊʘʙʣʠʮʽ ʤʦʞʥʘ ʩʢʣʘʩʪʠ ʥʘ ʦʩʥʦʚʽ ʪʦʛʦ, ʷʢ ʧʨʠʡʤʝʥʥʠʢʠ 

ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ: ʟʘ ʩʚʦʾʤ ʟʥʘʯʝʥʥʷʤ ʽ ʬʫʥʢʮʽʷʤʠ ʚʦʥʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʦʩʥʦʚʥʽ ʛʨʫʧʠ: ʧʨʠʡʤʝʥʥʠʢʠ 

ʤ̔ ʩʮʷ, ʯʘʩʫ, ʥʘʧʨʷʤʫ (ʨʫʭʫ), ʜʽʷʯʘ, ʽʥʩʪʨʫʤʝʥʪʫ;ʟʘ ʬʦʨʤʦʶ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʧʨʦʩʪʽ (at; in; about; 

against; before), ʧʦʭʽʜʥʽ (ʧʦʭʦʜʷʪʴ ʚʽʜ ʩʣʽʚ ʟ ʽʥʰʠʭ ʯʘʩʪʠʥ ʤʦʚʠ: concerning, including, depending, 

granted), ʩʢʣʘʜʥʽ (alongside, outside, within, where with), ʩʢʣʘʜʝʥʽ (ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ 

ʩʣʦʚʦʩʧʦʣʫʯʝʥʥʷ - ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʩʣʦʚʦ ʟ ʽʥʰʦʾ ʯʘʩʪʠʥʠ ʤʦʚʠ + 1 ʘʙʦ 2 ʧʨʠʡʤʝʥʥʠʢʘ: because of, 

instead of, by virtue of, for the sake of, with regard to).ʊʘʢʦʞ ʫ ʜʦʧʦʤʦʟʽ ʤʦʞʝ ʩʪʘʪʠ ʪʘʙʣʠʮʷ ʟʘʛʘʣʴʥʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʞʠʚʘʥʥʷ ʧʨʠʡʤʝʥʥʠʢʽʚ ʚ ʘʥʛʣʽʡʩʴʢʽʡ ʤʦʚʽ ʜʦ ʚʽʜʤʽʥʢʽʚ ʚ ʫʢʨʘʾʥʩʴʢʽʡ: 

ʇʨʠ ʧʝʨʝʢʣʘʜʽ ʥʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʘʚʠʣʘ ʧʨʦ ʤʽʩʮʝ ʧʨʠʡʤʝʥʥʠʢʘ ʚ ʨʝʯʝʥʥʽ. ʉʣʽʜ 

ʧʘʤ'ʷʪʘʪʠ, ʱʦ ʧʨʠʡʤʝʥʥʠʢ ʩʪʘʚʠʪʴʩʷ ʧʝʨʝʜ ʽʤʝʥʥʠʢʦʤ ʘʙʦ ʟʘʡʤʝʥʥʠʢʦʤ. ʗʢʱʦ ʽʤʝʥʥʠʢ ʚʞʠʪʦ ʟ 

ʘʨʪʠʢʣʝʤ ʘʙʦ ʚʠʟʥʘʯʝʥʥʷʤ, ʪʦ ʩʪʘʚʠʪʴʩʷ ʧʝʨʝʜ ʥʠʤʠ. ʋ ʧʠʪʘʣʴʥʠʭ ʧʦʟʠʮʽʷʭ (ʷʢʽ ʧʦʯʠʥʘʶʪʴʩʷ ʟ 

ʧʠʪʘʣʴʥʠʭ ʩʣʽʚ) ʧʨʠʡʤʝʥʥʠʢ ʚʠʥʦʩʠʪʴʩʷ ʚ ʢʽʥʝʮʴ. What research are you working at? ïʅʘʜ ʷʢʠʤ 

ʜʦʩʣʽʜʞʝʥʥʷʤ ʪʠ ʧʨʘʮʶʻʰ? Who are you working with? ïɿ ʢʠʤ ʪʠ ʧʨʘʮʶʻʰ? 

ɿʘ ʘʥʘʣʦʛʽʻʶ ʜʦ ʧʠʪʘʣʴʥʠʭ ʨʝʯʝʥʴ, ʧʨʠʡʤʝʥʥʠʢ ʚ ʧʽʜʨʷʜʥʦʤʫ ʨʝʯʝʥʥʽ ʘʙʦ ʧʘʩʠʚʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ 

ʩʪʦʾʪʴ ʚ ʢʽʥʮʽ (ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʤʦʚʽ ʧʨʠʡʤʝʥʥʠʢ ʩʪʘʚʠʪʴʩʷ ʥʘ ʧʦʯʘʪʢʫ ʧʽʜʨʷʜʥʦʛʦ ʨʝʯʝʥʥʷ): That is what 

they wanted to begin with. - ʎʝ ʪʝ, ʟ ʯʦʛʦ ʚʦʥʠ ʭʦʪʽʣʠ ʧʦʯʘʪʠ. Her reseach was very much talked about. - 

ɰʾ ʜʦʩʣʽʜʞʝʥʥʷ ʜʫʞʝ ʙʘʛʘʪʦ ʦʙʛʦʚʦʨʶʚʘʣʦʩʷ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ ʥʘʩʪʫʧʥʝ. ɸʥʛʣʽʡʩʴʢʽ ʧʨʠʡʤʝʥʥʠʢʠ (of, to, with, by, about) 

ʟʘʤʽʥʶʶʪʴ ʚʽʜʤʽʥʢʠ ʚ ʫʢʨʘʾʥʩʴʢʠʡ ʤʦʚʽ. ʇʨʠʡʤʝʥʥʠʢʠ ʤʦʞʫʪʴ ʚʢʘʟʫʚʘʪʠ ʥʘ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʯʘʩ, 

ʥʘʧʨʷʤʦʢ ʪʘ ʽʥʩʪʨʫʤʝʥʪ. ʋ ʨʝʯʝʥʥʽ ʤʠ ʩʪʘʚʠʤʦ ʾʭ ʧʝʨʝʜ ʽʤʝʥʥʠʢʦʤ ʽ ʡʦʛʦ ʘʨʪʠʢʣʝʤ (ʘʙʦ 

ʚʠʟʥʘʯʝʥʥʷʤ).ɺ ʧʠʪʘʣʴʥʠʭ ʨʝʯʝʥʥʷʭ ʧʨʠʡʤʝʥʥʠʢʠ ʚʠʥʦʩʷʪʴʩʷ ʚ ʢʽʥʝʮʴ ʨʝʯʝʥʥʷ. ɭ ʧʦʻʜʥʘʥʥʷ ʩʣʽʚ ʟ 

ʧʨʠʡʤʝʥʥʠʢʘʤʠ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʟʘʚʯʠʪʠ (depend on, wait for ʪʦʱʦ). 
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ɯʉʊʆʈɯʗ ʇʆʗɺʀ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ 

ɺ. ʂʨʠʚʦʢʦʥʻʚ, ʩʪ. ʛʨ. ʂɯ-19, 

ʅ. ɻʨʝʯʠʭʽʥʘ, ʚʠʢʣʘʜʘʯ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʩʪʝʪ 

ʉʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʮʠʬʨʦʚʦʾ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ (ʆʊ) ʪʘ ʩʪʘʥʦʚʣʝʥʥʷ ʥʘʫʢʠ ʧʨʦ 

ʧʨʠʥʮʠʧʠ ʾʾ ʧʦʙʫʜʦʚʠ ʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʦʟʧʦʯʘʣʦʩʷ ʚ 40-ʭ ʨʦʢʘʭ ʍʍ-ʛʦ ʩʪʦʨʽʯʯʷ, ʢʦʣʠ ʪʝʭʥʽʯʥʦʶ 

ʙʘʟʦʶ ʆʊ ʩʪʘʣʘ ʝʣʝʢʪʨʦʥʽʢʘ, ʧʦʪʽʤ ʤʽʢʨʦʝʣʝʢʪʨʦʥʽʢʘ, ʘ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʚʠʪʢʫ ʘʨʭʽʪʝʢʪʫʨʠ 

ʢʦʤʧ'ʶʪʝʨʽʚ (ʝʣʝʢʪʨʦʥʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʘʰʠʥ ɽʆʄ) - ʜʦʩʷʛʥʝʥʥʷ ʚ ʛʘʣʫʟʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. 

ɼʦ ʮʴʦʛʦ ʯʘʩʫ ʧʨʦʪʷʛʦʤ ʤʘʡʞʝ 500 ʨʦʢʽʚ ʮʠʬʨʦʚʘ ʦʙʯʠʩʣʶʚʘʣʴʥʘ ʪʝʭʥʽʢʘ ʟʚʦʜʠʣʘʩʷ ʜʦ 

ʥʘʡʧʨʦʩʪʽʰʠʭ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʘʨʠʬʤʝʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ ʥʘʜ ʯʠʩʣʘʤʠ. ʆʩʥʦʚʦʶ ʧʨʘʢʪʠʯʥʦ 

ʫʩʽʭ ʚʠʥʘʡʜʝʥʠʭ ʟʘ 5 ʩʪʦʣʽʪʴ ʧʨʠʩʪʨʦʾʚ ʙʫʣʦ ʟʫʙʯʘʪʝ ʢʦʣʝʩʦ, ʨʦʟʨʘʭʦʚʘʥʝ ʥʘ ʬʽʢʩʘʮʽʶ 10 ʮʠʬʨ 

ʜʝʩʷʪʢʦʚʦʾ ʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ. 

ʇʝʨʰʠʡ ʫ ʩʚʽʪʽ ʝʩʢʽʟʥʠʡ ʤʘʣʶʥʦʢ ʪʨʠʥʘʜʮʷʪʠʨʦʟʨʷʜʥʦʛʦ ʜʝʩʷʪʢʦʚʦʛʦ ʧʽʜʩʫʤʦʚʫʶʯʦʛʦ 

ʧʨʠʩʪʨʦʶ ʥʘ ʦʩʥʦʚʽ ʢʦʣʽʩ ʽʟ ʜʝʩʷʪʴʤʘ ʟʫʙʮʷʤʠ ʥʘʣʝʞʠʪʴ ʃʝʦʥʘʨʜʦ ʜʘ ɺʽʥʯʽ (Leonardo de Vince, 1452-

1519). ɺʽʥ ʙʫʚ ʟʨʦʙʣʝʥʠʡ ʚ ʦʜʥʦʤʫ ʽʟ ʡʦʛʦ ʱʦʜʝʥʥʠʢʽʚ (ʫʯʝʥʠʡ ʧʦʯʘʚ ʚʝʩʪʠ ʱʦʜʝʥʥʠʢ ʱʝ ʜʦ 

ʚʽʜʢʨʠʪʪʷ ɸʤʝʨʠʢʠ ʚ 1492 ʨ.). 

ʋ 1623 ʨ. ʯʝʨʝʟ ʧʦʥʘʜ 100 ʨʦʢʽʚ ʧʽʩʣʷ ʩʤʝʨʪʽ ʃʝʦʥʘʨʜʦ ʜʘ ɺʽʥʯʽ ʥʽʤʝʮʴʢʠʡ ʚʯʝʥʠʡ ɺʽʣʴʛʝʣʴʤ 

ʐʠʢʢʘʨʜ (Wilhelm Schikkard, 1592-1636) ʟʘʧʨʦʧʦʥʫʚʘʚ ʩʚʦʻ ʨʽʰʝʥʥʷ ʪʽʻʾ ʞ ʟʘʜʘʯʽ ʥʘ ʙʘʟʽ 

ʰʝʩʪʠʨʦʟʨʷʜʥʦʛʦ ʜʝʩʷʪʢʦʚʦʛʦ ʦʙʯʠʩʣʶʚʘʯʘ, ʱʦ ʩʢʣʘʜʘʚʩʷ ʪʘʢʦʞ ʽʟ ʟʫʙʯʘʪʠʭ ʢʦʣʽʩ, ʨʦʟʨʘʭʦʚʘʥʦʛʦ ʥʘ 

ʚʠʢʦʥʘʥʥʷ ʜʦʜʘʚʘʥʥʷ, ʚʽʜʥʽʤʘʥʥʷ, ʘ ʪʘʢʦʞ ʪʘʙʣʠʯʥʦʛʦ ʤʥʦʞʝʥʥʷ ʪʘ ʜʽʣʝʥʥʷ. ʆʙʠʜʚʘ ʚʠʥʘʭʦʜʠ ʙʫʣʠ 

ʚʠʷʚʣʝʥʽ ʪʽʣʴʢʠ ʚ ʥʘʰ ʯʘʩ ʽ ʦʙʠʜʚʘ ʟʘʣʠʰʠʣʠʩʷ ʪʽʣʴʢʠ ʥʘ ʧʘʧʝʨʽ. 

ʇʝʨʰʠʤ ʨʝʘʣʴʥʦ ʟʜʽʡʩʥʝʥʠʤ ʽ ʩʪʘʚʰʠʤ ʚʽʜʦʤʠʤ ʤʝʭʘʥʽʯʥʠʤ ʮʠʬʨʦʚʠʤ ʦʙʯʠʩʣʶʚʘʣʴʥʠʤ 

ʧʨʠʩʪʨʦʻʤ ʩʪʘʣʘ "ʧʘʩʢʘʣʽʥʘ" ʚʝʣʠʢʦʛʦ ʬʨʘʥʮʫʟʴʢʦʛʦ ʚʯʝʥʦʛʦ ɹʣʝʟʘ ʇʘʩʢʘʣʷ (Blaʽse Pascal, 1623-1662) 

- 6-ʪʠ (ʘʙʦ 8-ʤʠ) ʨʦʟʨʷʜʥʠʡ ʧʨʠʩʪʨʽʡ ʥʘ ʟʫʙʯʘʪʠʭ ʢʦʣʝʩʘʭ, ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʘ ʧʽʜʩʫʤʦʚʫʚʘʥʥʷ ʪʘ 

ʚʽʜʥʽʤʘʥʥʷ ʜʝʩʷʪʢʦʚʠʭ ʯʠʩʝʣ (1642 ʨ.). 

ʏʝʨʝʟ 30 ʨʦʢʽʚ ʧʽʩʣʷ "ʧʘʩʢʘʣʽʥʠ" ʫ 1673 ʨ. ʟ'ʷʚʠʚʩʷ "ʘʨʠʬʤʝʪʠʯʥʠʡ ʧʨʠʣʘʜ" ɻʦʪʬʨʽʜʘ 

ɺʽʣʴʛʝʣʴʤʘ ʃʝʡʙʥʽʮʘ (Gottfried Wʽlhelm Leibniz, 1646-1716) - ʜʚʘʥʘʜʮʷʪʠʨʦʟʨʷʜʥʠʡ ʜʝʩʷʪʢʦʚʠʡ 

ʧʨʠʩʪʨʽʡ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʘʨʠʬʤʝʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʚʢʣʶʯʘʶʯʠ ʤʥʦʞʝʥʥʷ ʽ ʜʽʣʝʥʥʷ, ʜʣʷ ʯʦʛʦ, ʥʘ 

ʜʦʜʘʪʦʢ ʜʦ ʟʫʙʯʘʪʠʭ ʢʦʣʽʩ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʩʭʽʜʯʘʩʪʠʡ ʚʘʣʠʢ. "ʄʦʷ ʤʘʰʠʥʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʥʫʚʘʪʠ ʤʥʦʞʝʥʥʷ ʽ ʜʽʣʝʥʥʷ ʥʘʜ ʚʝʣʠʯʝʟʥʠʤʠ ʯʠʩʣʘʤʠ ʤʠʪʪʻʚʦ" - ʽʟ ʛʦʨʜʽʩʪʶ ʧʠʩʘʚ ʃʝʡʙʥʽʮ 

ʩʚʦʻʤʫ ʜʨʫʛʫ. 

ʇʨʦ ʤʘʰʠʥʫ ʃʝʡʙʥʽʮʘ ʙʫʣʦ ʚʽʜʦʤʦ ʚ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ ɭʚʨʦʧʠ. ʋ ʮʠʬʨʦʚʠʭ ʝʣʝʢʪʨʦʥʥʠʭ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʘʰʠʥʘʭ, ʷʢʽ ʟ'ʷʚʠʣʠʩʷ ʧʦʥʘʜ ʜʚʘ ʩʪʦʣʽʪʪʷ ʧʦʪʦʤʫ, ʧʨʠʩʪʨʽʡ, ʱʦ ʚʠʢʦʥʫʻ 

ʘʨʠʬʤʝʪʠʯʥʽ ʦʧʝʨʘʮʽʾ (ʪʦʡ ʞʝ ʩʘʤʠʡ, ʱʦ ʽ "ʘʨʠʬʤʝʪʠʯʥʠʡ ʧʨʠʣʘʜ" ʃʝʡʙʥʽʮʘ), ʦʜʝʨʞʘʚ ʥʘʟʚʫ 

ʘʨʠʬʤʝʪʠʯʥʦʛʦ. ʇʽʟʥʽʰʝ, ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʣʦʛʽʯʥʠʭ ʜʽʡ, ʡʦʛʦ ʩʪʘʣʠ ʥʘʟʠʚʘʪʠ ʘʨʠʬʤʝʪʠʢʦ-ʣʦʛʽʯʥʠʤ. 

ɺʽʥ ʩʪʘʚ ʦʩʥʦʚʥʠʤ ʧʨʠʩʪʨʦʻʤ ʩʫʯʘʩʥʠʭ ʢʦʤʧ'ʶʪʝʨʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʚʘ ʛʝʥʽʾ XVɯɯ ʩʪʦʣʽʪʪʷ, 

ʫʩʪʘʥʦʚʠʣʠ ʧʝʨʰʽ ʚʽʭʠ ʚ ʽʩʪʦʨʽʾ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʦʾ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ. ɿʘʩʣʫʛʠ ɺ.ʃʝʡʙʥʽʮʘ, 

ʦʜʥʘʢ, ʥʝ ʦʙʤʝʞʫʶʪʴʩʷ ʩʪʚʦʨʝʥʥʷʤ "ʘʨʠʬʤʝʪʠʯʥʦʛʦ ʧʨʠʣʘʜʫ".  

ʇʦʯʠʥʘʶʯʠ ʟʽ ʩʪʫʜʝʥʪʩʴʢʠʭ ʨʦʢʽʚ ʽ ʜʦ ʢʽʥʮʷ ʞʠʪʪʷ ʚʽʥ ʟʘʡʤʘʚʩʷ ʜʦʩʣʽʜʞʝʥʥʷʤ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʜʚʽʡʢʦʚʦʾ ʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ, ʱʦ ʩʪʘʣʘ ʥʘʜʘʣʽ, ʦʩʥʦʚʥʦʶ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʢʦʤʧ'ʶʪʝʨʽʚ. ɺʽʥ ʥʘʜʘʚʘʚ ʾʡ 

ʜʝʷʢʝ ʤʽʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʽ ʚʚʘʞʘʚ, ʱʦ ʥʘ ʾʾ ʙʘʟʽ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʫʥʽʚʝʨʩʘʣʴʥʫ ʤʦʚʫ ʜʣʷ ʧʦʷʩʥʝʥʷ ʷʚʠʱ 

ʩʚʽʪʫ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʩʽʭ ʥʘʫʢʘʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʫ ʬʽʣʦʩʦʬʽʾ. ɿʙʝʨʝʛʣʦʩʷ ʟʦʙʨʘʞʝʥʥʷ ʤʝʜʘʣʽ, 



ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 48 

 

 

ʥʘʤʘʣʴʦʚʘʥʝ ɺ.ʃʝʡʙʥʽʮʝʤ ʫ 1697 ʨ., ʱʦ ʧʦʷʩʥʶʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʜʚʽʡʢʦʚʦʶ ʽ ʜʝʩʷʪʢʦʚʦʶ 

ʩʠʩʪʝʤʘʤʠ ʯʠʩʣʝʥʥʷ. 

ʇʨʦʡʰʣʦ ʱʝ ʧʦʥʘʜ ʩʪʦ ʨʦʢʽʚ ʽ ʣʠʰʝ ʥʘʧʨʠʢʽʥʮʽ XYɯɯɯ ʩʪʦʨʽʯʯʷ ʫ ʌʨʘʥʮʽʾ ʙʫʣʠ ʟʜʽʡʩʥʝʥʽ 

ʥʘʩʪʫʧʥʽ ʢʨʦʢʠ, ʱʦ ʤʘʶʪʴ ʧʨʠʥʮʠʧʦʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʦʾ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ 

ʪʝʭʥʽʢʠ - "ʧʨʦʛʨʘʤʥʝ" ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʬʦʢʘʨʪ ʢʝʨʫʚʘʥʥʷ ʪʢʘʮʴʢʠʤ ʚʝʨʩʪʘʪʦʤ, ʩʪʚʦʨʝʥʠʤ ɾʦʟʝʬʦʤ 

ɾʘʢʘʨʜʦʤ (Joseph Jacquard, 1752-1834) ʽ ʪʝʭʥʦʣʦʛʽʷ ʦʙʯʠʩʣʝʥʴ ʧʨʠ ʨʫʯʥʦʤʫ ʨʘʭʫʥʢʫ, ʟʘʧʨʦʧʦʥʦʚʘʥʘ 

ɻʘʩʧʘʨʦʤ ʜʝ ʇʨʦʥʽ (Gaspar de Prony, 1755-1838), ʢʦʪʨʠʡ ʨʦʟʧʦʜʽʣʠʚ ʯʠʩʣʦʚʽ ʦʙʯʠʩʣʝʥʥʷ ʥʘ ʪʨʠ ʝʪʘʧʠ: 

ʨʦʟʨʦʙʢʘ ʯʠʩʝʣʴʥʦʛʦ ʤʝʪʦʜʫ ʦʙʯʠʩʣʝʥʴ, ʷʢʠʡ ʟʚʦʜʠʚ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʜʦ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʘʨʠʬʤʝʪʠʯʥʠʭ 

ʦʧʝʨʘʮʽʡ, ʩʢʣʘʜʘʥʥʷ ʧʨʦʛʨʘʤʠ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʘʨʠʬʤʝʪʠʯʥʠʭ ʜʽʡ, ʧʨʦʚʝʜʝʥʥʷ ʚʣʘʩʥʝ ʦʙʯʠʩʣʝʥʴ 

ʰʣʷʭʦʤ ʘʨʠʬʤʝʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ ʥʘʜ ʯʠʩʣʘʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʢʣʘʜʝʥʦʾ ʧʨʦʛʨʘʤʠ. ʎʽ ʜʚʘ ʥʦʚʦʚʚʝʜʝʥʥʷ 

ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʘʥʛʣʽʡʮʝʤ ʏʘʨʣʴʟʦʤ ɹʝʙʙʽʜʞʝʤ (Charles Babbege, 1791-1881), ʢʦʪʨʠʡ ʟʜʽʡʩʥʠʚ 

ʷʢʽʩʥʦ ʥʦʚʠʡ ʢʨʦʢ ʫ ʨʦʟʚʠʪʢʫ ʟʘʩʦʙʽʚ ʮʠʬʨʦʚʦʾ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ - ʧʝʨʝʭʽʜ ʚʽʜ ʨʫʯʥʦʛʦ ʜʦ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʦʙʯʠʩʣʝʥʴ ʧʦ ʩʢʣʘʜʝʥʽʡ ʧʨʦʛʨʘʤʽ. ʅʠʤ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʧʨʦʝʢʪ 

ɸʥʘʣʽʪʠʯʥʦʾ ʤʘʰʠʥʠ - ʤʝʭʘʥʽʯʥʦʾ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʮʠʬʨʦʚʦʾ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʤʘʰʠʥʠ ʟ ʧʨʦʛʨʘʤʥʠʤ 

ʢʝʨʫʚʘʥʥʷʤ (1830-1846 ʨʨ.). ʄʘʰʠʥʘ ʚʢʣʶʯʘʣʘ ʧ'ʷʪʴ ʧʨʠʩʪʨʦʾʚ (ʷʢ ʽ ʧʝʨʰʽ ɽʆʄ, ʱʦ ʟ'ʷʚʠʣʠʩʷ 

100 ʨʦʢʽʚ ʧʦ ʪʦʤʫ): ʘʨʠʬʤʝʪʠʯʥʠʡ (ɸʇ), ʟʘʧʘʤ'ʷʪʦʚʫʶʯʠʡ (ɿʇ), ʢʝʨʫʚʘʥʥʷ, ʚʚʦʜʫ, ʚʠʚʦʜʫ. ɸʇ 

ʙʫʜʫʚʘʚʩʷ ʥʘ ʦʩʥʦʚʽ ʟʫʙʯʘʪʠʭ ʢʦʣʽʩ, ʥʘ ʥʠʭ ʞʝ ʧʨʦʧʦʥʫʚʘʣʦʩʷ ʨʝʘʣʽʟʫʚʘʪʠ ɿʇ (ʥʘ 1000 50-ʨʦʟʨʷʜʥʠʭ 

ʯʠʩʝʣ!). ɼʣʷ ʚʚʦʜʫ ʜʘʥʠʭ ʽ ʧʨʦʛʨʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʧʝʨʬʦʢʘʨʪʠ. ʇʝʨʝʜʙʘʯʫʚʘʥʘ ʰʚʠʜʢʽʩʪʴ 

ʦʙʯʠʩʣʝʥʴ - ʜʦʜʘʚʘʥʥʷ ʽ ʚʽʜʥʽʤʘʥʥʷ ʟʘ 1 ʩʝʢ, ʤʥʦʞʝʥʥʷ ʽ ʜʽʣʝʥʥʷ - ʟʘ 1 ʭʚ. ʂʨʽʤ ʘʨʠʬʤʝʪʠʯʥʠʭ 

ʦʧʝʨʘʮʽʡ ʙʫʣʘ ʢʦʤʘʥʜʘ ʫʤʦʚʥʦʛʦ ʧʝʨʝʭʦʜʫ. 

ʎʽʢʘʚʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ 1870 ʨ. (ʟʘ ʨʽʢ ʜʦ ʩʤʝʨʪʽ ɹʝʙʙʽʜʞʘ) ʘʥʛʣʽʡʩʴʢʠʡ ʤʘʪʝʤʘʪʠʢ ɼʞʝʚʦʥʩ 

ʩʢʦʥʩʪʨʫʶʚʘʚ (ʤʘʙʫʪʴ, ʧʝʨʰʫ ʫ ʩʚʽʪʽ) "ʣʦʛʽʯʥʫ ʤʘʰʠʥʫ", ʱʦ ʜʦʟʚʦʣʷʣʘ ʤʝʭʘʥʽʟʫʚʘʪʠ ʥʘʡʧʨʦʩʪʽʰʽ 

ʣʦʛʽʯʥʽ ʚʠʩʥʦʚʢʠ. 

ɺ ʈʦʩʽʾ ʧʨʦ ʨʦʙʦʪʫ ɼʞʝʚʦʥʩʘ ʩʪʘʣʦ ʚʽʜʦʤʦ ʚ 1893 ʨ., ʢʦʣʠ ʧʨʦʬʝʩʦʨ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚ ʆʜʝʩʽ 

ɯ.ʉʣʝʰʠʥʩʴʢʠʡ ʦʧʫʙʣʽʢʫʚʘʚ ʩʪʘʪʪʶ "ʃʦʛʽʯʥʘ ʤʘʰʠʥʘ ɼʞʝʚʦʥʩʘ" ("ɺʽʩʥʠʢ ʜʦʩʣʽʜʥʦʾ ʬʽʟʠʢʠ ʪʘ 

ʝʣʝʤʝʥʪʘʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ", 1893 , ʨ.7). 

"ɹʫʜʽʚʝʣʴʥʠʢʘʤʠ" ʣʦʛʽʯʥʠʭ ʤʘʰʠʥ ʫ ʜʦʨʝʚʦʣʶʮʽʡʥʽʡ ʈʦʩʽʾ ʩʪʘʣʠ ʇʘʚʣʦ ɼʤʠʪʨʦʚʠʯ ʍʨʫʱʦʚ 

(1849-1909) ʽ ʆʣʝʢʩʘʥʜʨ ʄʠʢʦʣʘʡʦʚʠʯ ʑʫʢʘʨʻʚ (1884-1936), ʷʢʽ ʧʨʘʮʶʚʘʣʠ ʚ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ 

ʋʢʨʘʾʥʠ. 

ʇʝʨʰʠʤ ʚʽʜʪʚʦʨʠʚ ʤʘʰʠʥʫ ɼʞʝʚʦʥʩʘ ʧʨʦʬʝʩʦʨ ʇ.ɼ.ʍʨʫʱʦʚ. ʇʨʠʤʽʨʥʠʢ ʤʘʰʠʥʠ, ʩʪʚʦʨʝʥʠʡ 

ʥʠʤ ʚ ʆʜʝʩʽ, ʦʜʝʨʞʘʚ "ʫ ʩʧʘʜʱʠʥʫ" ʧʨʦʬʝʩʦʨ ʍʘʨʢʽʚʩʴʢʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʑʫʢʘʨʴʦʚ, ʜʝ 

ʚʽʥ ʧʨʘʮʶʚʘʚ ʧʦʯʠʥʘʶʯʠ ʟ 1911 ʨ. ɺʽʥ ʩʢʦʥʩʪʨʫʶʚʘʚ ʤʘʰʠʥʫ ʥʘʥʦʚʦ, ʧʨʠʚʥʝʩʰʠ ʚ ʥʝʾ ʮʽʣʠʡ ʨʷʜ 

ʫʜʦʩʢʦʥʘʣʝʥʴ ʽ ʥʝʦʜʥʦʨʘʟʦʚʦ ʚʠʩʪʫʧʘʚ ʽʟ ʣʝʢʮʽʷʤʠ ʧʨʦ ʤʘʰʠʥʫ ʽ ʧʨʦ ʾʾ ʤʦʞʣʠʚʽ ʧʨʘʢʪʠʯʥʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. ʆʜʥʫ ʟ ʣʝʢʮʽʡ ʙʫʣʦ ʧʨʦʯʠʪʘʥʦ ʚ 1914 ʨ. ʫ ʇʦʣʽʪʝʭʥʽʯʥʦʤʫ ʤʫʟʝʾ ʚ ʄʦʩʢʚʽ. ʇʨʠʩʫʪʥʽʡ ʥʘ 

ʣʝʢʮʽʾ ʧʨʦʬ. ɸ.ʅ.ʉʦʢʦʚ ʧʠʩʘʚ: 

"ʗʢʱʦ ʤʠ ʤʘʻʤʦ ʘʨʠʬʤʦʤʝʪʨʠ, ʱʦ ʩʢʣʘʜʘʶʪʴ, ʱʦ ʚʽʜʥʽʤʘʶʪʴ, ʱʦ ʤʥʦʞʘʪʴ ʤʽʣʴʡʦʥʥʽ ʮʠʬʨʠ 

ʧʦʚʦʨʦʪʦʤ ʚʘʞʝʣʷ, ʪʦ, ʦʯʝʚʠʜʥʦ, ʯʘʩ ʧʦʪʨʝʙʫʻ ʤʘʪʠ ʣʦʛʽʯʥʫ ʤʘʰʠʥʫ, ʩʧʨʦʤʦʞʥʫ ʨʦʙʠʪʠ 

ʙʝʟʧʦʤʠʣʢʦʚʽ ʚʠʩʥʦʚʢʠ ʡ ʫʤʦʚʠʚʦʜʠ ʦʜʥʠʤ ʥʘʪʠʩʢʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʢʣʘʚʽʰ. ʎʝ ʟʙʝʨʝʞʝ ʤʘʩʫ ʯʘʩʫ, 

ʟʘʣʠʰʠʚʰʠ ʣʶʜʠʥʽ ʛʘʣʫʟʴ ʪʚʦʨʯʦʩʪʽ, ʛʽʧʦʪʝʟ, ʬʘʥʪʘʟʽʾ, ʥʘʪʭʥʝʥʥʷ - ʜʫʰʫ ʞʠʪʪʷ". ʎʽ ʧʨʦʨʦʯʽ ʩʣʦʚʘ 

ʙʫʣʠ ʩʢʘʟʘʥʽ ʚ 1914 ʨ.! (ɾʫʨʥʘʣ "ɺʦʢʨʫʛ ʩʚʝʪʘ", ˉ 18, ʩʪʘʪʴʷ ɸ.ʅ.ʉʦʢʦʚʘ "ʄʳʩʣʠʪʝʣʴʥʘʷ ʤʘʰʠʥʘ"). 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʘʤʠʡ ɼʞʝʚʦʥʩ, ʧʝʨʰʦʩʪʚʦʨʶʚʘʯ ʣʦʛʽʯʥʦʾ ʤʘʰʠʥʠ, ʥʝ ʙʘʯʠʚ ʜʣʷ ʥʝʾ ʷʢʠʭ-

ʥʝʙʫʜʴ ʧʨʘʢʪʠʯʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ. 

ʅʘ ʞʘʣʴ, ʤʘʰʠʥʠ ʍʨʫʱʦʚʘ ʽ ʑʫʢʘʨʴʦʚʘ ʥʝ ʟʙʝʨʝʛʣʠʩʷ. ʇʨʦʪʝ, ʫ ʩʪʘʪʪʽ "ʄʝʭʘʥʽʟʘʮʽʷ ʤʠʩʣʝʥʥʷ 

(ʣʦʛʽʯʥʘ ʤʘʰʠʥʘ ɼʞʝʚʦʥʩʘ)", ʦʧʫʙʣʽʢʦʚʘʥʽʡ ʧʨʦʬʝʩʦʨʦʤ ʆ.ʄ.ʑʫʢʘʨʴʦʚʠʤ ʫ 1925 ʨ. ("ɺʽʩʥʠʢ 

ʟʥʘʥʥʷ", ˉ 12), ʜʘʻʪʴʩʷ ʬʦʪʦʛʨʘʬʽʷ ʤʘʰʠʥʠ ʩʢʦʥʩʪʨʫʡʦʚʘʥʦʾ ʑʫʢʘʨʴʦʚʠʤ ʽ ʾʾ ʜʦʩʪʘʪʥʴʦ ʜʦʢʣʘʜʥʠʡ 

ʦʧʠʩ, ʘ ʪʘʢʦʞ, ʱʦ ʜʫʞʝ ʚʘʞʣʠʚʦ - ʨʝʢʦʤʝʥʜʘʮʽʾ ʧʦ ʾʾ ʧʨʘʢʪʠʯʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʶ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ɸʣʘʥʘ ʊʴʶʨʠʥʛʘ, ʷʢʠʡ ʦʧʫʙʣʽʢʫʚʘʚ ʚ 1950 ʨ. ʩʪʘʪʪʶ "ʏʠ ʤʦʞʝ ʤʘʰʠʥʘ 

ʤʠʩʣʠʪʠ?" ʙʫʣʠ ʧʦʧʝʨʝʜʥʠʢʠ ʚ ʋʢʨʘʾʥʽ, ʱʦ ʮʽʢʘʚʠʣʠʩʷ ʮʠʤ ʧʠʪʘʥʥʷʤ. 

ɻʝʥʽʘʣʴʥʫ ʽʜʝʶ ɹʝʙʙʽʜʞʘ ʟʜʽʡʩʥʠʚ ɻʦʚʘʨʜ ɸʡʢʝʥ (Howard Aiken, 1900-1973), ʘʤʝʨʠʢʘʥʩʴʢʠʡ 

ʫʯʝʥʠʡ, ʱʦ ʩʪʚʦʨʠʚ ʫ 1944 ʨ. ʧʝʨʰʠʡ ʚ ʉʐɸ ʨʝʣʝʡʥʦ-ʤʝʭʘʥʽʯʥʠʡ ʢʦʤʧ'ʶʪʝʨ. ʁʦʛʦ ʦʩʥʦʚʥʽ ʙʣʦʢʠ - 

ʘʨʠʬʤʝʪʠʢʠ ʽ ʧʘʤ'ʷʪʽ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʥʘ ʟʫʙʯʘʪʠʭ ʢʦʣʝʩʘʭ! 

ʗʢʱʦ ɹʝʙʙʽʜʞ ʥʘʙʘʛʘʪʦ ʚʠʧʝʨʝʜʠʚ ʩʚʽʡ ʯʘʩ, ʪʦ ɸʡʢʝʥ, ʚʠʢʦʨʠʩʪʘʚʰʠ ʪʽ ʞ ʟʫʙʯʘʪʽ ʢʦʣʝʩʘ, ʫ 
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ʪʝʭʥʽʯʥʦʤʫ ʧʣʘʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ ʟʘʩʪʘʨʽʣʽ ʨʽʰʝʥʥʷ. ʑʝ ʥʘ ʜʝʩʷʪʴ ʨʦʢʽʚ ʨʘʥʽʰʝ, ʫ 1934 ʨ. ʥʽʤʝʮʴʢʠʡ 

ʩʪʫʜʝʥʪ ʂʦʥʨʘʜ ʎʫʟʝ (Konrad Zuse, 1910-1995), ʱʦ ʧʨʘʮʶʚʘʚ ʥʘʜ ʜʠʧʣʦʤʥʠʤ ʧʨʦʝʢʪʦʤ, ʚʠʨʽʰʠʚ 

ʟʨʦʙʠʪʠ (ʫ ʩʝʙʝ ʚʜʦʤʘ) ʮʠʬʨʦʚʫ ʦʙʯʠʩʣʶʚʘʣʴʥʫ ʤʘʰʠʥʫ ʟ ʧʨʦʛʨʘʤʥʠʤ ʢʝʨʫʚʘʥʥʷʤ ʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

- ʚʧʝʨʰʝ ʫ ʩʚʽʪʽ! - ʜʚʽʡʢʦʚʦʾ ʩʠʩʪʝʤʠ ʯʠʩʣʝʥʥʷ. ʋ 1937 ʨ. ʤʘʰʠʥʘ Z1 (ʎʫʟʝ 1) ʟʘʧʨʘʮʶʚʘʣʘ! ɺʦʥʘ ʙʫʣʘ 

ʜʚʽʡʢʦʚʦʶ, 22-ʭ ʨʦʟʨʷʜʥʦʶ, ʽʟ ʧʣʘʚʘʶʯʦʶ ʢʦʤʦʶ, ʽʟ ʧʘʤ'ʷʪʪʶ ʥʘ 64 ʯʠʩʣʘ ʽ ʯʠʩʪʦ ʤʝʭʘʥʽʯʥʦʶ 

(ʨʠʯʘʞʥʦʶ)! 

ʋ ʪʦʤʫ ʞ 1937 ʨ., ʢʦʣʠ ʟʘʧʨʘʮʶʚʘʣʘ ʧʝʨʰʘ ʫ ʩʚʽʪʽ ʜʚʽʡʢʦʚʘ ʤʘʰʠʥʘ Z1, ɼʞʦʥ ɸʪʘʥʘʩʦʚ (John 

Atanasoff, 1903-1963) ʙʦʣʛʘʨʠʥ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ, ʱʦ ʞʠʚ ʫ ʉʐɸ, ʧʦʯʘʚ ʨʦʟʨʦʙʢʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ 

ʢʦʤʧ'ʶʪʝʨʘ, ʚʧʝʨʰʝ ʫ ʩʚʽʪʽ ʟʘʩʪʦʩʫʚʘʚʰʠ ʝʣʝʢʪʨʦʥʥʽ ʣʘʤʧʠ (300 ʣʘʤʧ). 

ʇʽʦʥʝʨʘʤʠ ʝʣʝʢʪʨʦʥʽʢʠ ʚʠʷʚʠʣʠʩʷ ʡ ʘʥʛʣʽʡʮʽ - ʫ 1942-43 ʨʦʢʘʭ ʚ ɸʥʛʣʽʾ ʟʘ ʫʯʘʩʪʶ ɸʣʘʥʘ 

ʊʴʶʨʠʥʛʘ (Alan Turing, 1912-1954) ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʦʙʯʠʩʣʶʚʘʣʴʥʘ ʤʘʰʠʥʘ "ʂʦʣʦʩʩʫʩ". ʋ ʥʽʡ ʙʫʣʦ 

2000 ʝʣʝʢʪʨʦʥʥʠʭ ʣʘʤʧ! ʄʘʰʠʥʘ ʧʨʠʟʥʘʯʘʣʘʩʷ ʜʣʷ ʨʦʟʰʠʬʨʦʚʫʚʘʥʥʷ ʨʘʜʽʦʛʨʘʤ ʥʽʤʝʮʴʢʦʛʦ 

ʚʝʨʤʘʭʪʫ. ʈʦʙʦʪʠ ʎʫʟʝ ʽ ʊʴʶʨʠʥʛʘ ʙʫʣʠ ʩʝʢʨʝʪʥʠʤʠ. ʇʨʦ ʥʠʭ ʚ ʪʦʡ ʯʘʩ ʟʥʘʣʠ ʥʝʙʘʛʘʪʦ. ɺʦʥʠ ʥʝ 

ʚʠʢʣʠʢʘʣʠ ʙʫʜʴ-ʷʢʦʛʦ ʨʝʟʦʥʘʥʩʫ ʫ ʩʚʽʪʽ. ɯ ʣʠʰʝ ʚ 1946 ʨ. ʢʦʣʠ ʟ'ʷʚʠʣʘʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʝʣʝʢʪʨʦʥʥʫ 

ʦʙʯʠʩʣʶʚʘʣʴʥʫ ʤʘʰʠʥʫ (ɽʆʄ) "ɽʅɯɸʂ" (Electronic Numerical  

Integrator and Computer - ʝʣʝʢʪʨʦʥʥʠʡ ʮʠʬʨʦʚʠʡ ʽʥʪʝʛʨʘʪʦʨ ʽ ʢʦʤʧ'ʶʪʝʨ), ʩʪʚʦʨʝʥʫ ʚ ʉʐɸ 

ɼ.ʄʦʯʣʽ (John Mauchly, 1907-1986) ʪʘ ʇ.ɽʢʢʝʨʪʦʤ (Presper Echert, 1919-1995), ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ 

ʝʣʝʢʪʨʦʥʥʦʾ ʪʝʭʥʽʢʠ ʩʪʘʣʘ ʦʯʝʚʠʜʥʦʶ (ʚ ʤʘʰʠʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʦʩʷ 18 ʪʠʩ.ʝʣʝʢʪʨʦʥʥʠʭ ʣʘʤʧ ʽ ʚʦʥʘ 

ʚʠʢʦʥʫʚʘʣʘ ʤʘʡʞʝ 3 ʪʠʩ. ʦʧʝʨʘʮʽʡ ʟʘ ʩʝʢ). ʇʨʦʪʝ ʤʘʰʠʥʘ ʟʘʣʠʰʘʣʘʩʷ ʜʝʩʷʪʢʦʚʦʶ, ʘ ʾʾ ʧʘʤ'ʷʪʴ 

ʩʢʣʘʜʘʣʘ ʣʠʰʝ 20 ʩʣʽʚ. ʇʨʦʛʨʘʤʠ ʟʙʝʨʽʛʘʣʠʩʷ ʧʦʟʘ ʤʝʞʘʤʠ ʦʧʝʨʘʪʠʚʥʦʾ ʧʘʤ'ʷʪʽ. 

ɿʘʚʝʨʰʘʣʴʥʫ ʢʨʘʧʢʫ ʚ ʩʪʚʦʨʝʥʥʽ ʧʝʨʰʠʭ ɽʆʄ ʧʦʩʪʘʚʠʣʠ, ʤʘʡʞʝ ʦʜʥʦʯʘʩʥʦ, ʫ 1949-52 ʨʨ. 

ʚʯʝʥʽ ɸʥʛʣʽʾ, ʈʘʜʷʥʩʴʢʦʛʦ ʉʦʶʟʫ ʽ ʉʐɸ, ʷʢʽ ʩʪʚʦʨʠʣʠ ɽʆʄ ʽʟ ʧʨʦʛʨʘʤʦʶ, ʱʦ ʟʙʝʨʽʛʘʣʘʩʷ ʫ ʧʘʤ'ʷʪʽ: 

ʄʦʨʽʩ ʋʽʣʢʩ - ɽɼʉɸʂ (Maurʽce Wʽlkes, 1913, Electronʽc Delay Storage Automate Computer EDSAC) - 

ʝʣʝʢʪʨʦʥʥʠʡ ʘʚʪʦʤʘʪʠʯʥʠʡ ʢʦʤʧ'ʶʪʝʨ ʥʘ ʣʽʥʽʷʭ ʟʘʪʨʠʤʢʠ, 1949 ʨ.; ʉʝʨʛʽʡ ʃʝʙʝʜʻʚ (1902-1974) - ʄʘʣʘ 

ʝʣʝʢʪʨʦʥʥʘ ʣʽʯʠʣʴʥʘ ʤʘʰʠʥʘ "ʄʕʉʄ", 1951 ʨ.; ɯʩʘʘʢ ɹʨʫʢ - ʄ1, 1952 ʨ.; ɼʞʦʥ ʄʦʯʣʽ ʽ ʇʨʝʩʧʝʨ 

ɽʢʢʝʨʪ, ɼʞʦʥ ʬʦʥ ʅʝʡʤʘʥ - ɽɼɺɸʂ (John von Neumann, 1903-1957, Electronic Discrete Variable 

Computer EDVAC) 1952 ʨ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚ ʯʠʩʪʦ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʣʘʥʽ ʢʽʙʝʨʥʝʪʠʯʥʽ 

ʤʘʰʠʥʠ ʥʝ ʪʽʣʴʢʠ ʤʦʞʫʪʴ, ʘʣʝ ʡ ʦʙʦʚ'ʷʟʢʦʚʦ ʧʦʚʠʥʥʽ ʧʝʨʝʚʝʨʰʠʪʠ ʣʶʜʠʥʫ, ʘ ʚ ʨʷʜʽ, ʧʦʢʠ ʱʝ 

ʚʽʜʥʦʩʥʦ ʚʫʟʴʢʠʭ ʛʘʣʫʟʝʡ, ʚʦʥʠ ʨʦʙʣʷʪʴ ʮʝ ʚʞʝ ʩʴʦʛʦʜʥʽ. ɸʣʝ ʚ ʧʣʘʥʽ ʩʦʮʽʘʣʴʥʦ-ʽʩʪʦʨʠʯʥʦʤʫ ʮʽ 

ʤʘʰʠʥʠ ʻ ʽ ʟʘʚʞʜʠ ʟʘʣʠʰʘʪʴʩʷ ʥʝ ʙʽʣʴʰ ʥʽʞ ʧʦʤʽʯʥʠʢʘʤʠ ʽ ʟʥʘʨʷʜʜʷʤʠ ʣʶʜʠʥʠ". (ɺ.ʄ.ɻʣʫʰʢʦʚ. 

ʄʳʰʣʝʥʠʝ ʠ ʢʠʙʝʨʥʝʪʠʢʘ//ɺʦʧʨ.ʬʠʣʦʩʦʬʠʠ. 1963. ˉ 1). 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʪʝʨʤʽʥ "ʽʥʬʦʨʤʘʪʠʢʘ" ʫʩʝ ʯʘʩʪʽʰʝ ʟʘʤʽʥʷʻʪʴʩʷ ʙʽʣʴʰ ʟʤʽʩʪʦʚʥʠʤ ʪʝʨʤʽʥʦʤ 

"ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ" (ɯʊ), ʱʦ ʧʦʟʥʘʯʘʻ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʨʦʟʨʦʙʢʫ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʚʠʨʦʙʥʠʮʪʚʦ 

ʢʦʤʧ'ʶʪʝʨʽʚ, ʧʝʨʠʬʝʨʽʾ ʡ ʝʣʝʤʝʥʪʥʦʾ ʙʘʟʠ ʜʣʷ ʥʠʭ, ʤʝʨʝʞʝʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʽ 

ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʟ ʽʥʰʦʛʦ ʙʦʢʫ - ʾʭʥʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʩʠʩʪʝʤʘʭ ʨʽʟʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ. 
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The oldest University in the English-speaking world, the University of Oxford has been providing the 

highest levels of teaching since 1096. It is rich with history, seen on every corner. In fact, the blackboard that 

Albert Einstein used when lecturing at the university is still in place at The History of Science Museum 

(including the equations he wrote on it!). 

The University of Oxford is world renowned as a center of educational excellence. It is famous for its 

exceptional teaching, the standard of research available, and the learning opportunities and advantages that it 

has offered students over its long and important history. Students at the University of Oxford enjoy 

personalized, tutorial teaching with experts in specific subject fields, and live and work within college 

communities (there are 39 colleges within the University) that provide a truly safe and supportive learning 

environment. 

As you would expect from such a high quality learning establishment students have access to some of 

the finest library and study spaces anywhere. There are over 100 libraries in total, which places it firmly at 

the top, as the largest library system in the UK. The Bodleian Library is a legal deposit library, which means 

that it can request a copy (both print and digital) of any item that has been published in the UK or Ireland. As 

a student in Oxford you might never actually need to purchase a book in your entire time there. Radcliffe 

Camera (the Rad Cam), is known for being somewhere you can meet new people, whilst The Upper 

Gladstone Link is the relaxed library in town, with large, comfortable sofas and study areas that allow for 

some relaxation between hard work sessions. Codrington Library at All Souls College on the other hand is a 

membersô club, and your tutor must endorse your application. 

The Studentsô Union has a wide range of student-led work available, including in-house student 

media positions and an extensive volunteering network. The SU is a place you can come to study, for 

meetings, find free advice on a wide range of issues, and even get your bike fixed (Oxford is a town that is 

well-known as being cycle friendly). 

Oxford student accommodation is also well placed for one of the highest ranked modern universities 

in the UK, in Oxford Brookes. It has a reputation as a university with plenty of exciting student 

opportunities, international students, excellent teaching provisions, and strong links with industry on a local, 

national, and international level. The emphasis at Oxford Brookes is for students to gain direct learning 

opportunities through innovative course provision and industry links. 

Oxford Brookes was initially Oxford School of Art when it was founded in 1865, before later joining 

with the School of Science and eventually renamed Oxford City Technical College in 1891. After various 

iterations Oxford Brookes became a university in 1992. 

Combined, there are over 400,000 physical books and journals at the universityôs libraries, alongside 

25,000 online resources. As such emphasis is placed on hands on experience it is no surprise that there is a 

stellar careers advice at Oxford Brookes. This includes one-to-one career consultations, help searching for 

part-time and graduate jobs, employability training, and interview advice. There is also an extensive industry 

network to take advantage of and to sign up for work placements. 

The studentsô union provides over 100 societies for students to explore, hosting a wide range of 

events throughout the year, and it runs a Safety Bus to help students travel safely around the city at night 

when they are stuck without transport. 

Student accommodation Oxford 

Oxford is one of the most cherished places of higher education in the entire world. If you are moving 
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to our Oxford student accommodation youôll be living in a beautiful city that is world renowned as one of 

the best places you could possibly be to learn, to research, and to have an exquisite experience as a young 

adult living away from home at university. The University of Oxford is home to many pioneering creations 

and discoveries, and youôll be surrounded by history, art, and culture at every corner in this magnificent, and 

charming city. 

Youôll be located in the heart of this amazing city. Youôll be living within easy walking distance of 

all areas of the University of Oxford, Oxford Brookes University, and Oxford Business College. Our Oxford 

student accommodation is just a short 15-minute walk away from the Railway Station, which provides 

fantastic transport links to London within an hour, and to the North of England. It is also close to a wide 

range of cultural and historical sites of interest, independent shops and boutiques, old-fashioned pubs and 

wonderful caf®s and restaurants. 

Cambridge Terrace is a stylishly modern building which has been refurbished to the highest 

standards, and offers a range of studios and two-bedroom apartments. The dedicated hospitality teams are 

available to assist you with any queries you may have. 

The student accommodation in Oxford that youôll be arriving at has been refurbished to a high 

standard, including a wide range of choices. These include two-bedroom apartments and spacious studios. 

Youôll have plenty of storage space, a study area, comfortable bedrooms, and lovely en suite bathrooms. 

Students also benefit from fast Wi-Fi, round the clock security and CCTV, as well as plentiful communal 

areas to spend time with new friends. 
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ʈɯɿʅʆɺʀɼʀ ʂʆʄʇ'ʖʊɽʈʅʀʍ ɺɯʈʋʉɯɺ ʊɸ ʄɽʊʆɼʀ ɿɸʍʀʉʊʋ ɺɯɼ ʅʀʍ. 

ʆʉʅʆɺʅɯ ɸʅʊʀɺɯʈʋʉʅɯ ʇʈʆɻʈɸʄʀ 

ɸ. ʄʦʨʦʟ, ʩʪ. ʛʨ. ʂɹ-19, 

ʅ. ɻʨʝʯʠʭʽʥʘ, ʚʠʢʣʘʜʘʯ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʩʪʝʪ 

ʂʦʤʧ'ʶʪʝʨʥʽ ʚʽʨʫʩʠ ï ʥʘʜʟʚʠʯʘʡʥʘ ʟʘʛʨʦʟʘ ʙʝʟʧʝʮʽ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, ʧʨʠʚʘʪʥʽʡ ʽʥʬʦʨʤʘʮʽʾ. 

ʉʘʤʝ ʪʦʤʫ ʪʘʢ ʚʘʞʣʠʚʦ ʟʥʘʪʠ ʪʠʧʠ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʚʽʨʫʩʽʚ, ʷʢ ʚʦʥʠ ʚʨʘʞʘʶʪʴ ʢʦʤʧ'ʶʪʝʨ ʪʘ ʩʧʦʩʦʙʠ 

ʟʘʭʠʩʪʫ ʚʽʜ ʥʠʭ. 

ʊʠʧʠ ʚʽʨʫʩʽʚ: 

ɿʘʚʘʥʪʘʞʫʚʘʣʴʥʽ ï ʚʨʘʞʘʶʪʴ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʽ ʩʝʢʪʦʨʠ ʜʠʩʢʽʚ ʪʘ ʩʘʤʽ ʜʠʩʢʠ. ɺʽʜ ʥʠʭ 

ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʢʦ ʧʦʟʙʫʪʠʩʷ. ɿʘʟʚʠʯʘʡ, ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʯʝʨʝʟ ʟʥʽʤʥʽ ʤʝʜʽʘ. 

ʌʘʡʣʦʚʽ ï ʚʨʘʞʘʶʪʴ ʬʘʡʣʠ. ʅʝ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʩʘʤʦʩʪʽʡʥʦ ʽ ʥʝ ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʚʠʜʠʤʠʤʠ ʫ 

ʢʦʤʧôʶʪʝʨʥʽʡ ʧʘʤôʷʪʽ. ʈʦʙʣʷʪʴ ʬʘʡʣʠ ʥʝʜʦʩʪʫʧʥʠʤʠ, ʣʝʛʢʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʜʘʣʝʥʽ ʘʥʪʠʚʽʨʫʩʥʦʶ 

ʧʨʦʛʨʘʤʦʶ. 

ʈʝʟʠʜʝʥʪʥʽ ï ʚʨʘʞʘʶʪʴ ʬʘʡʣʠ. ɺʩʪʘʥʦʚʣʶʪʴʩʷ ʥʘ ʢʦʤʧôʶʪʝʨʽ ʩʘʤʦʩʪʽʡʥʦ. ɰʭ ʤʦʞʝ ʙʫʪʠ ʚʘʞʢʦ 

ʚʠʷʚʠʪʠ ʽ ʱʝ ʚʘʞʯʝ ʚʠʜʘʣʠʪʠ, ʞʠʚʫʪʴ ʚ ʦʧʝʨʘʪʠʚʥʽʡ ʧʘʤôʷʪʽ. ɺʦʥʠ ʜʽʣʷʪʴʩʷ ʥʘ ʰʚʠʜʢʽ ʪʘ ʧʦʚʽʣʴʥʽ. 

ʐʚʠʜʢʽ ʚʽʨʫʩʠ ʟʘʚʜʘʶʪʴ ʷʢʦʤʦʛʘ ʙʽʣʴʰʝ ʰʢʦʜʠ ʟʘ ʥʘʡʰʚʠʜʰʠʡ ʧʝʨʽʦʜ ʯʘʩʫ, ʘʣʝ ʾʭ ʣʝʛʰʝ ʚʠʷʚʠʪʠ. 

ʇʦʚʽʣʴʥʽ ʚʽʨʫʩʠ ʚʘʞʯʝ ʚʠʷʚʠʪʠ, ʙʦ ʾʭʥʽʡ ʚʧʣʠʚ ʧʦʰʠʨʶʻʪʴʩʷ ʧʦʚʽʣʴʥʦ. 

ɺʽʨʫʩʠ-ʨʝʧʣʽʢʘʪʦʨʠ ï ʚʨʘʞʘʶʪʴ ʽ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʠʡ ʩʝʢʪʦʨ ʽ ʚʠʢʦʥʫʚʘʥʽ ʬʘʡʣʠ ʚʦʜʥʦʯʘʩ. ɺʦʥʠ 

ʧʦʰʠʨʶʶʪʴʩʷ ʜʝʢʽʣʴʢʦʤʘ ʰʣʷʭʘʤʠ. ʅʘʜʟʚʠʯʘʡʥʦ ʟʘʨʘʟʥʽ, ʚʠʢʦʥʫʶʪʴ ʥʝʘʚʪʦʨʠʟʦʚʘʥʽ ʜʽʾ ʚ 

ʦʧʝʨʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ, ʧʘʧʢʘʭ ʪʘ ʽʥʰʠʭ ʧʨʦʛʨʘʤʘʭ ʥʘ ʢʦʤʧôʶʪʝʨʘʭ. ʄʦʞʫʪʴ ʟ ʣʝʛʢʽʩʪʶ ʚʽʜʪʚʦʨʶʚʘʪʠ 

https://wearehomesforstudents.com/student-accommodation/oxford
https://englandlife.ru/oksfordskij-universitet/
https://s-english.ru/topics/oxford-university
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ʩʝʙʝ. 

ɺʽʨʫʩʠ-ʧʦʣʽʤʦʨʬʠ ï ʾʭ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʢʦ ʚʠʷʚʠʪʠ ʪʨʘʜʠʮʽʡʥʠʤ ʘʥʪʠʚʽʨʫʩʘʤ. ɸʥʪʠʚʽʨʫʩʥʽ 

ʧʨʦʛʨʘʤʠ ʤʦʞʫʪʴ ʣʠʰʝ ʟʘʙʣʦʢʫʚʘʪʠ ʦʜʠʥ ʚʘʨʽʘʥʪ ʚʽʨʫʩʫ, ʘʣʝ ʚʽʨʫʩʠ-ʧʦʣʽʤʦʨʬʠ ʟʤʽʥʶʶʪʴ ʩʚʦʾ 

ʧʘʪʪʝʨʥʠ ʢʦʞʥʦʛʦ ʨʘʟʫ, ʢʦʣʠ ʚʽʜʪʚʦʨʶʶʪʴʩʷ. 

ʇʝʨʝʟʘʧʠʩʫʶʯʽ ï ʚʠʜʘʣʷʶʪʴ ʚʩʽ ʬʘʡʣʠ, ʷʢʽ ʚʨʘʞʘʻ. ɭʜʠʥʠʡ ʩʧʦʩʽʙ ʧʦʟʙʫʪʠʩʷ ʚʽʜ ʥʠʭ ï ʮʝ 

ʚʠʜʘʣʠʪʠ ʧʦʰʢʦʜʞʝʥʽ ʬʘʡʣʠ. ɺʠʷʚʠʪʠ ʚʽʨʫʩ ʜʫʞʝ ʚʘʞʢʦ. ʇʦʰʠʨʶʶʪʴʩʷ ʯʝʨʝʟ ʝʣʝʢʪʨʦʥʥʽ ʣʠʩʪʠ. 

ɺʽʨʫʩ-ʤʽʩʮʝʟʘʧʦʚʥʶʚʘʯ ï ʟʘʧʦʚʥʶʻ ʧʫʩʪʝ ʤʽʮʝ ʤʽʞ ʢʦʜʦʤ ʽ ʥʝ ʟʘʚʜʘʶʪʴ ʞʦʜʥʦʾ ʰʢʦʜʠ ʬʘʡʣʘʤ. 

ʊʘʢʦʞ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʪʝʣʩ-ʪʝʭʥʦʣʦʛʽʾ, ʦʪʞʝ ʢʦʨʠʩʪʫʚʘʯʽ ʥʝ ʤʦʞʫʪʴ ʧʦʙʘʯʠʪʠ, ʱʦ ʢʦʜ ʬʘʡʣʽʚ 

ʟʙʽʣʴʰʫʻʪʴʩʷ. 

ʗʢ ʟʘʭʠʩʪʠʪʠʩʷ ʚʽʜ ʚʽʨʫʩʽʚ? 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʽʮʝʥʟʽʡʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʅʝ ʚʽʜʢʨʠʚʘʪʠ ʧʦʩʠʣʘʥʥʷ ʘʙʦ ʚʤʽʩʪ ʣʠʩʪʽʚ, ʷʢʽ ʥʘʜʽʩʣʘʣʠ ʟ ʥʝʚʽʜʦʤʦʾ ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʡʪʝ ʘʚʪʦʨʠʪʝʪʥʽ ʘʥʪʠʚʽʨʫʩʥʽ ʧʨʦʛʨʘʤʠ ʽ ʟʘʚʞʜʠ ʦʥʦʚʣʶʡʪʝ ʾʭ. 

ɺʯʘʩʥʦ ʦʥʦʚʣʶʡʪʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʅʝ ʚʽʜʢʨʠʚʘʪʠ ʥʝʚʽʜʦʤʽ ʧʦʩʠʣʘʥʥʷ ʘʙʦ ʧʠʪʘʪʠ ʯʠ ʚʽʜʧʨʘʚʥʠʢ ʩʧʨʘʚʜʽ ʚʽʜʧʨʘʚʣʷʚ ʮʝ ʧʦʩʠʣʘʥʥʷ. 

ʈʦʙʠʪʠ ʨʝʟʝʨʚʥʽ ʢʦʧʽʾ ʢʦʤʧôʶʪʝʨʘ. 

ʄʽʥʽʤʽʟʫʚʘʪʠ ʟʘʚʘʥʪʘʞʝʥʥʷ. 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʘʡʨʚʦʣ. 

ʆʩʥʦʚʥʽ ʘʥʪʠʚʽʨʫʩʥʽ ʧʨʦʛʨʘʤʠ: 

Norton 360 ï ʟʘʭʠʩʪ ʚʽʜ ʰʧʠʛʫʥʩʴʢʠʭ, ʚʽʨʫʩʥʠʭ ʧʨʦʛʨʘʤ, ʟʣʦʚʤʠʩʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚʽʨʫʩʽʚ, ʱʦ ʙʣʦʢʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʢʦʤʧôʶʪʝʨʘ, ʚʠʤʘʛʘʶʯʠ ʚʠʢʫʧ. 

McAfee Total Protection ï ʘʥʪʠʚʽʨʫʩ, ʟʘʭʠʩʪ ʦʩʦʙʠʩʪʦʩʪʽ ʪʘ ʧʨʠʚʘʪʥʦʩʪʽ. 

Avira Prime ï ʚʠʷʚʣʷʻ ʟʣʦʚʤʠʩʥʝ ʇɿ ʪʘ ʦʥʣʘʡʥ ʟʘʛʨʦʟʠ, ʰʠʬʨʫʻ ʜʘʥʽ ʚʝʙ-ʧʝʨʝʛʣʷʜʫ. 

Bitdefender Total Security ï ʬʘʻʨʚʦʣ ʪʘ ʟʘʭʠʩʪ ʚʝʙ-ʢʘʤʝʨʠ, ʧʦʚʥʠʡ ʟʘʭʠʩʪ ʜʝʚʘʡʩʫ. 

TotalAV ïʙʣʦʢʫʻ ʟʣʦʚʤʠʩʥʝ ʇɿ, ʬʽʰʠʥʛ-ʩʘʡʪʠ, ʟʘʭʠʩʪ ʚʽʜ ʰʧʠʛʫʥʩʴʢʠʭ ʧʨʦʛʨʘʤ ʪʘ ʚʽʨʫʩʽʚ, ʱʦ 

ʙʣʦʢʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʢʦʤʧôʶʪʝʨʘ, ʚʠʤʘʛʘʶʯʠ ʚʠʢʫʧ. 

Panda Dome ï ʟʘʭʠʩʪ ʚʽʜ ʚʽʨʫʩʽʚ, Wi-Fi ʟʘʭʠʩʪ ʚʽʜ ʭʘʢʝʨʽʚ. 

Trend Micro ï ʟʘʭʠʩʪ ʚʽʜ ʟʘʛʨʦʟ, ʟʘʭʠʩʪ ʜʦʤʘʰʥʴʦʾ ʤʝʨʝʞʽ, ʤʝʥʝʜʞʝʨ ʧʘʨʦʣʽʚ. 

ʆʪʞʝ, ʢʦʤʧ'ʶʪʝʨʥʽ ʚʽʨʫʩʠ ï ʩʝʨʡʦʟʥʘ ʥʝʙʝʟʧʝʢʘ, ʷʢʘ ʯʘʪʫʻ ʚʩʶʜʠ, ʽ ʷʢʱʦ ʥʝ ʙʫʪʠ ʦʙʝʨʝʞʥʠʤ ï 

ʜʫʞʝ ʣʝʛʢʦ ʟʘʨʘʟʠʪʠ ʩʚʽʡ ʢʦʤʧ'ʶʪʝʨ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 
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ʋɼʂ 712.03 

ʉʇʆʉʆɹʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ɸʅɻʃɯʁʉʔʂʆɻʆ ʉʊʀʃʖ ʃɸʅɼʐɸʌʊʅʆɻʆ 

ɼʀɿɸʁʅʋ ɺ ʆʌʆʈʄʃɽʅʅɯ ʄɯʉʎɽɺʀʍ ʇɸʈʂɯɺ 

ʖ. ʇʽʩʢʘʨʴʦʚʘ, ʩʪ. ʛʨ. ɸɻ-19 

ʆ. ɻʘʚʨʠʣʝʥʢʦ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʩʪʝʪ 

ʆʙʩʪʘʥʦʚʢʘ ʽ ʜʠʟʘʡʥ ʘʥʛʣʽʡʩʴʢʦʛʦ ʩʘʜʫ ʻ ʥʘʡʙʽʣʴʰ ʚʣʘʩʪʠʚʠʤʠ ʥʘʪʫʨʘʣʴʥʦʤʫ ʙʘʯʝʥʥʶ 

ʧʨʠʨʦʜʠ. ʊʦʤʫ ʡʦʛʦ ʱʝ ʥʘʟʠʚʘʶʪʴ ʷʢ ʧʝʡʟʘʞʥʠʡ ʘʥʛʣʽʡʩʴʢʠʡ ʩʪʠʣʴ, ʽ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʽʥ ʥʘʛʘʜʫʻ ʥʝ 

ʪʽʣʴʢʠ ʧʨʠʨʦʜʥʠʡ ʣʘʥʜʰʘʬʪ. 

ɹʽʣʴʰʦʶ ʤʽʨʦʶ ʘʥʛʣʽʡʩʴʢʠʡ ʩʘʜ ʥʘʛʘʜʫʻ ʣʽʩ, ʘʣʝ ʻ ʚʽʜʤʽʥʥʽʩʪʴ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʜʦʛʣʷʥʫʪʦʩʪʽ 

ʽ ʚʽʜʩʫʪʥʦʩʪʽ ʟʘʨʦʩʣʠʭ ʚʦʜʦʡʤ, ʙʦʣʽʪ, ʟʘʩʦʭʣʠʭ ʜʝʨʝʚ ʽ ʪ. ʜ. 

ʊʦʙʪʦ, ʚ ʘʥʛʣʽʡʩʴʢʦʤʫ ʩʘʜʫ ʚʽʜʩʽʯʝʥʽ ʥʘʡʤʝʥʰ ʝʩʪʝʪʠʯʥʽ ʝʣʝʤʝʥʪʠ ʥʘʪʫʨʘʣʴʥʦʾ ʧʨʠʨʦʜʠ, ʘ 

ʪʘʢʦʞ ʻ ʧʦʨʷʜʦʢ ʽ ʧʝʚʥʘ ʚʧʦʨʷʜʢʦʚʘʥʽʩʪʴ. 

ʆʜʥʘʢ, ʘʩʠʤʝʪʨʽʷ ʽ ʣʘʢʦʥʽʯʥʽʩʪʴ ï ʮʝ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʜʘʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʩʪʠʣʶ ʽ 

ʚʽʜʧʦʚʽʜʥʦ, ʩʘʜ ʚ ʘʥʛʣʽʡʩʴʢʦʤʫ ʩʪʠʣʽ ʧʨʦʝʢʪʫʻʪʴʩʷ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʾʭ. 

ɿ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʧʨʠʡʦʤʽʚ ʜʝʢʦʨʫʚʘʥʥʷ ʪʘ ʙʣʘʛʦʫʩʪʨʦʶ ʮʴʦʛʦ ʩʘʜʦʚʦʛʦ ʩʪʠʣʶ ʤʘʻ ʤʽʩʮʝ 

ʧʦʢʨʠʪʪʷ ʩʪʽʥ ʙʫʜʠʥʢʽʚ ʽ ʦʛʦʨʦʞ ʚʠʥʦʛʨʘʜʦʤ. 

ʇʘʨʢ ʚ ʧʝʡʟʘʞʥʦʤʫ ʩʪʠʣʽ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʽʥʰʠʭ ʚʽʜʩʫʪʥʽʩʪʴ ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʦʾ ʮʝʥʪʨʘʣʴʥʦʾ 

ʦʩʴʦʚʦʾ ʪʦʯʢʠ, ʘʩʠʤʝʪʨʽʻʶ ʬʦʨʤ ʩʪʨʠʞʢʠ ʨʦʩʣʠʥ, ʚʽʜʩʫʪʥʽʩʪʶ ʧʦʨʷʜʢʫ ʨʦʟʤʽʱʝʥʥʷ ʝʣʝʤʝʥʪʽʚ, ʧʨʷʤʠʭ 

ʣʽʥʽʡ, ʚʽʩʽ ʩʠʤʝʪʨʽʾ. ʇʝʨʰʦʨʷʜʥʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʢʦʤʧʦʟʠʮʽʾ ʟ ʜʝʨʝʚ ʪʘ ʢʫʱʽʚ ʽ ʪʝ, ʷʢ ʩʧʽʚʚʽʜʥʦʩʷʪʴʩʷ 

ʩʚʽʪʣʦ ʽ ʪʽʥʴ. 

ʇʨʠʚʘʙʣʠʚʽʩʪʴ ʘʥʛʣʽʡʩʴʢʦʛʦ (ʧʝʡʟʘʞʥʦʛʦ) ʣʘʥʜʰʘʬʪʥʦʛʦ ʩʪʠʣʶ ʩʘʜʫ ʧʦʣʷʛʘʻ ʚ ʤ'ʷʢʦʩʪʽ ʣʽʥʽʡ ʽ 

ʧʣʘʚʥʦʩʪʽ ʢʦʥʪʫʨʽʚ ʩʘʜʫ, ʘ ʪʘʢʦʞ ʚ ʧʨʠʨʦʜʥʦʩʪʽ. ɸʥʛʣʽʡʩʴʢʽ ʩʘʜʠ ʯʠ ʧʘʨʢʠ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʝʤʦʮʽʡʥʠʡ ʩʪʘʥ ʣʶʜʠʥʠ, ʚʦʥʠ ʨʦʟʩʣʘʙʣʷʶʪʴ, ʚʽʜʚʦʣʽʢʘʶʪʴ ʚʽʜ ʙʝʟʣʽʯʽ ʩʪʨʝʩʽʚ ʚ ʩʫʯʘʩʥʦʤʫ ʞʠʪʪʽ. 

ʆʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʘʥʛʣʽʡʩʴʢʦʛʦ ʩʘʜʫ: 

ʚʝʨʪʠʢʘʣʴʥʝ ʦʟʝʣʝʥʝʥʥʷ; 

ʟʚʠʚʠʩʪʽ ʜʦʨʽʞʢʠ ʟ ʥʘʪʫʨʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; 

ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʙʘʛʘʪʦʨʽʯʥʠʢʽʚ, ʧʦʩʘʜʞʝʥʠʭ ʷʨʫʩʘʤʠ; 

ʥʘʷʚʥʽʩʪʴ ʘʢʫʨʘʪʥʠʭ ʟʝʣʝʥʠʭ ʛʘʟʦʥʽʚ, ʷʢʽ ʻ ʥʝ ʪʽʣʴʢʠ ʦʙôʻʢʪʦʤ ʝʩʪʝʪʠʯʥʦʾ ʥʘʩʦʣʦʜʠ, ʘ ʡ ʟʦʥʦʶ 

ʨʝʣʘʢʩʘʮʽʾ; 

ʚʦʜʦʡʤʠ ʚ ʧʝʡʟʘʞʥʦʤʫ ʩʪʠʣʽ (ʥʝʨʽʚʥʦʾ ʬʦʨʤʠ); 

ʚʭʽʜ ʚ ʙʫʜʠʥʦʢ ʧʨʠʢʨʘʰʘʻ ʢʫʯʝʨʷʚʘ ʨʦʩʣʠʥʘ, ʦʙʧʣʽʪʘʻ ʬʘʩʘʜ ʙʫʜʠʥʢʫ; 

ʚʽʜʩʫʪʥʽʩʪʴ ʚʧʦʨʷʜʢʦʚʘʥʦʩʪʽ ʽ ʩʫʚʦʨʦʾ ʛʝʦʤʝʪʨʽʾ; 

ʧʨʠʨʦʜʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʣʘʥʜʰʘʬʪʫ; 

ʥʝʨʽʚʥʠʡ ʨʝʣʴʻʬ ʟ ʷʨʘʤʠ, ʰʪʫʯʥʠʤʠ ʽ ʧʨʠʨʦʜʥʠʤʠ ʚʠʩʦʪʘʤʠ; 

ʰʪʫʯʥʽ ʩʧʦʨʫʜʠ(ʩʭʦʜʠ, ʪʝʨʘʩʠ, ʣʘʚʢʠé), ʷʢʽ ʚʧʠʩʫʶʪʴʩʷ ʫ ʧʨʠʨʦʜʥʽʡ ʧʝʡʟʘʞ. 

ɸʢʩʝʩʫʘʨʠ ʘʥʛʣʽʡʩʴʢʦʛʦ ʩʘʜʫ: 

ʣʘʚʠ ʟ ʥʘʪʫʨʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʨʦʟʪʘʰʦʚʘʥʽ ʧʽʜ ʜʝʨʝʚʘʤʠ ʘʙʦ ʥʘ ʧʽʜʧʽʨʥʠʭ ʩʪʽʥʢʘʭ; 

ʩʪʘʨʦʚʠʥʥʽ ʧʨʝʜʤʝʪʠ, ʚʠʨʦʙʠ ʨʫʯʥʦʾ ʨʦʙʦʪʠ; 

ʢʝʨʘʤʽʯʥʘ ʧʣʠʪʢʘ, ʜʦʨʽʞʢʠ ʟ ʯʝʨʚʦʥʦʾ ʮʝʛʣʠ; 

ʢʦʥʪʝʡʥʝʨʠ ʘʙʦ ʚʘʟʦʥʠ ʜʣʷ ʢʚʽʪʽʚ; 

ʨʦʩʣʠʥʠ ï ʧʨʠʨʦʜʥʽ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʣʽʤʘʪʠʯʥʦʾ ʟʦʥʠ 

ʉʢʫʣʴʧʪʫʨʠʚ ʘʥʛʣʽʡʩʴʢʦʤʫ ʩʘʜʫ ʤʘʶʪʴ ʧʨʠʨʦʜʥʽ ʤʦʪʠʚʠ, ʪʦʙʪʦ, ʟʦʙʨʘʞʘʶʪʴ ʣʶʜʝʡ ʽ ʪʚʘʨʠʥ 

(ʢʣʘʩʠʯʥʘ ʩʢʫʣʴʧʪʫʨʘ). ʉʢʫʣʴʧʪʫʨʘ ʚ ʮʴʦʤʫ ʩʪʠʣʽ ʧʦʚʠʥʥʘ ʙʫʪʠ ʘʢʫʨʘʪʥʦ ʚʙʫʜʦʚʘʥʘ ʚ ʣʘʥʜʰʘʬʪ ʽ 

ʛʘʨʤʦʥʽʶʚʘʪʠ ʪʘʢ, ʱʦʙ ʥʝ ʧʦʨʫʰʫʚʘʪʠ ʤʦʪʠʚʠ ʧʨʠʨʦʜʥʦʩʪʽ. ʈʦʟʪʘʰʦʚʫʚʘʪʠʩʷ ʚʦʥʘ ʤʦʞʝ ʥʘ ʙʝʨʝʛʘʭ 

ʚʦʜʦʡʤ, ʥʘʚʢʦʣʦ ʛʘʟʦʥʫ, ʙʽʣʷ ʩʘʜʦʚʠʭ ʤʝʙʣʽʚ. ʄʘʪʝʨʽʘʣ, ʷʢ ʧʨʘʚʠʣʦ ï ʧʨʠʨʦʜʥʠʡ ʘʙʦ ʰʪʫʯʥʠʡ ʢʘʤʽʥʴ. 

ɼʦʨʽʞʢʠʚ ʘʥʛʣʽʡʩʴʢʦʤʫ ʩʘʜʫ ʥʝ ʤʘʶʪʴ ʦʩʦʙʣʠʚʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ, ʚʦʥʠ ʚʫʟʴʢʽ ʽ 

ʟʚʠʚʠʩʪʽ; ʤʘʨʰʨʫʪ ʟ ʧʝʨʰʦʛʦ ʧʦʛʣʷʜʫ ʥʝ ʧʝʨʝʜʙʘʯʫʚʘʥʠʡ: ʟʘ ʧʦʚʦʨʦʪʦʤ ʜʦʨʽʞʢʠ ʤʦʞʝ ʧʝʨʝʙʫʚʘʪʠ 



ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 54 

 

 

ʤʘʣʴʦʚʥʠʯʘ ʢʘʨʪʠʥʘ ʟ ʚʦʜʦʡʤʦʶ ʽ ʚʩʝ ʚ ʪʘʢʦʤʫ ʜʫʩʽ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʟ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʙʦʨʜʶʨʽʚ ʽ ʥʘʷʚʥʽʩʪʴ ʤʦʱʝʥʥʷ ʟ 

ʩʧʠʣʦʚ ʜʝʨʝʚ ʘʙʦ ʥʘʪʫʨʘʣʴʥʠʭ ʧʣʠʪʥʠʭ ʢʘʤʝʥʽʚ, ʫʢʣʘʜʝʥʠʭ ʽʟ ʟʘʟʦʨʘʤʠ (ʯʝʨʝʟ ʷʢʽ ʟʨʦʩʪʘʻ ʪʨʘʚʘ) ʥʘ 

ʟʝʤʣʶ ʙʝʟ ʧʦʜʫʰʢʠ. 

ʈʦʩʣʠʥʠʚ ʘʥʛʣʽʡʩʴʢʦʤʫ ʩʘʜʫ ʨʦʟʪʘʰʦʚʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʩʪʚʦʨʶʚʘʪʠ ʨʽʟʥʽ ʧʘʥʦʨʘʤʥʽ ʪʦʯʢʠ 

ʧʨʠ ʚʠʛʣʷʜʽ ʥʘ ʨʽʟʥʽ ʜʽʣʷʥʢʠ ʩʘʜʫ. ʊʘʢ, ʤʘʶʪʴ ʤʽʩʮʷ ʽ ʦʩʚʽʪʣʝʥʽ ʛʘʣʷʚʠʥʠ ʽ ʣʽʩʦʚʽ ʟʘʨʦʩʪʽ, ʘʣʝʾ ʥʝʧʨʷʤʦʾ 

ʬʦʨʤʠ. ɼʝʨʝʚʘ ʽ ʯʘʛʘʨʥʠʢʠ ʚʠʙʠʨʘʶʪʴ ʟ ʭʘʨʘʢʪʝʨʥʠʭ ʨʝʛʽʦʥʫ ʧʦʨʽʜ, ʚʠʩʘʜʞʫʶʪʴ ʾʭ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ 

ʩʪʚʦʨʶʚʘʣʠʩʷ ʷʨʫʩʠ: ʚʠʩʦʢʽ ʜʝʨʝʚʘ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʧʽʜʣʽʩʢʦʤ, ʜʘʣʽ ʽ ʪʨʦʭʠ ʥʠʞʯʝ ʚʠʩʘʜʞʫʶʪʴ ʢʫʱʽ 

ʨʽʟʥʦʾ ʚʠʩʦʪʠ. ʇʨʠ ʮʴʦʤʫ ʟʘʫʚʘʞʠʤʦ ï ʢʣʫʤʙ ʚ ʮʴʦʤʫ ʩʪʠʣʽ ʥʝ ʽʩʥʫʻ. 

ʄʝʙʣʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʻ ʘʥʛʣʽʡʩʴʢʠʡ ʩʪʠʣʴ ʚ ʣʘʥʜʰʘʬʪʥʦʤʫ ʜʠʟʘʡʥʽ, ʚ ʙʽʣʴʰʦʩʪʽ ʩʚʦʾʡ 

ʚʠʢʦʥʫʻʪʴʩʷ ʟ ʢʘʤôʷʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʭʫʜʦʞʥʴʦʾ ʢʦʚʢʠ, ʤʦʞʣʠʚʦ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʙʣʘʛʦʨʦʜʥʦ ʦʙʨʦʙʣʝʥʦʶ 

ʜʝʨʝʚʠʥʦʶ. 

ʎʝ ʤʦʞʫʪʴ ʙʫʪʠ ʽ ʘʣʴʪʘʥʢʠ, ʧʘʚʽʣʴʡʦʥʠ, ʽ ʦʢʨʝʤʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʚʠʢʦʥʘʥʽ ʚ ʧʨʠʨʦʜʥʠʭ ʤʦʪʠʚʠ ʟ 

ʧʨʠʪʘʤʘʥʥʦʶ ʯʘʩʪʢʦʶ ʘʥʪʠʯʥʦʩʪʽ, ʱʦ ʚʽʜʤʽʥʥʦ ʛʘʨʤʦʥʫʻ ʟʽ ʩʢʫʣʴʧʪʫʨʘʤʠ, ʘʥʪʠʯʥʠʤʠ ʘʨʢʘʤʠ, ʧʽʜʣʦʟʽ 

ʨʦʟʚʘʣʝʥʠʤʠ ʢʘʤôʷʥʠʤʠ ʩʭʦʜʘʤʠ ʪʘ ʘʥʪʠʯʥʠʤʠ ʨʫʾʥʘʤʠ, ʷʢʠʭ ʥʝ ʨʽʜʢʦ ʚʠʨʦʙʣʷʶʪʴ ʜʦʜʘʪʢʦʚʝ 

ʜʝʢʦʨʫʚʘʥʥʷ ʩʘʜʫ ʚ ʘʥʛʣʽʡʩʴʢʦʤʫ ʩʪʠʣʽ. 

ɸʥʛʣʽʡʩʴʢʠʡ ʜʠʟʘʡʥ ʚ ʋʢʨʘʾʥʽ 

ʗʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʧʦʻʜʥʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʫ ʻ ʉʦʬʽʾʚʩʴʢʠʡ ʧʘʨʢ. ʁʦʛʦ 

ʧʣʦʱʘʜʴ ʩʢʣʘʜʘʻ 1,79 ʢʤĮ  , ʱʦ ʩʧʨʠʷʻ ʧʦʰʠʨʝʥʥʶ ʚʝʣʠʢʦʾ ʢʽʣʴʢʽʩʪʽ ʨʦʩʣʠʥʥʦʩʪʽ, ʘʨʭʽʪʝʢʪʫʨʥʠʭ 

ʧʘʤôʷʪʦʢ ʪʘ ʤʽʩʮʴ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ. 

ʊʘʢ, ʦʜʥʫ ʟ ʚʘʛʦʤʠʭ ʯʘʩʪʠʥ ʧʘʨʢʫ ʟʘʡʤʘʻ ʪʝʨʠʪʦʨʽʷ ʘʥʛʣʽʡʩʴʢʦʛʦ ʧʘʨʢʫ, ʘʙʦ ʘʨʙʦʨʝʪʫʤ ʽʤʝʥʽ ɺ. 

ɺ. ʇʘʰʢʝʚʠʯʘ. 

ʈʦʟʪʘʰʦʚʘʥʠʡ ʚ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʧʘʨʢʫ. ɺʽʥ ʟʘʡʤʘʻ ʥʝʚʝʣʠʢʫ ʪʝʨʠʪʦʨʽʶ ʫ ʬʦʨʤʽ ʪʨʠʢʫʪʥʠʢʘ, 

ʧʣʦʱʝʶ ʙʣʠʟʴʢʦ 2 ʛʘ. ʁʦʛʦ ʚʝʨʰʠʥʘ ʧʨʠʣʷʛʘʻ ʜʦ ʚʦʨʽʪ ʋʤʘʥʩʴʢʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʘʢʘʜʝʤʽʾ. 

ʆʜʥʫ ʩʪʦʨʦʥʫ ʪʨʠʢʫʪʥʠʢʘ ʦʙʤʝʞʫʻ ʰʠʨʦʢʝ ʘʩʬʘʣʴʪʦʚʘʥʝ ʰʦʩʝ, ʦʙʩʘʜʞʝʥʝ ʩʪʦʣʽʪʥʽʤʠ ʣʠʧʘʤʠ. ɯʥʰʘ 

ʩʪʦʨʦʥʘ ʤʝʞʫʻ ʟ ʧʘʨʪʝʨʥʠʤ ʘʤʬʽʪʝʘʪʨʦʤ, ʘ ʥʘ ʣʽʥʽʾ ʦʩʥʦʚʠ ʟʥʘʭʦʜʠʪʴʩʷ ʧʦʣʷʥʘ ʟ ʙʶʩʪʦʤ ʉʦʢʨʘʪʘ.  

ʊʝʨʠʪʦʨʽʷ ʘʨʙʦʨʝʪʫʤʘ ʛʫʩʪʦ ʧʦʨʽʟʘʥʘ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʤ ʣʘʙʽʨʠʥʪʦʤ ʜʦʨʽʞʦʢ. ʊʫʪ ʻ ʙʘʩʝʡʥ, ʜʝ 

ʢʦʣʠʩʴ ʨʦʟʪʘʰʦʚʫʚʘʣʘʩʷ ʢʦʣʝʢʮʽʷ ʚʦʜʥʠʭ ʨʦʩʣʠʥ, ʘ ʪʘʢʦʞ ʢʘʤ'ʷʥʠʩʪʘ ʛʽʨʢʘ, ʧʦʢʨʠʪʘ ʢʦʣʠʩʴ 

ʨʦʩʣʠʥʘʤʠ-ʩʫʢʢʫʣʝʥʪʘʤʠ - ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʨʦʩʣʠʥʘʤʠ, ʚʝʛʝʪʘʪʠʚʥʽ ʦʨʛʘʥʠ ʷʢʠʭ ʟʜʘʪʥʽ ʥʘʢʦʧʠʯʫʚʘʪʠ 

ʚʦʣʦʛʫ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʚʦʥʠ ʤʦʞʫʪʴ ʨʦʩʪʠ ʚ ʧʫʩʪʝʣʷʭ, ʥʘ ʢʘʤʝʥʷʭ ʽ ʚ ʧʽʩʢʘʭ. 

ʅʘ ʜʽʣʷʥʢʘʭ ʘʨʙʦʨʝʪʫʤʘ, ʨʦʩʪʝ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʝʢʟʦʪʠʯʥʠʭ ʜʝʨʝʚʥʠʭ ʽ ʢʫʱʦʚʠʭ ʨʦʩʣʠʥ, 

ʮʽʥʥʠʭ ʽ ʚ ʜʝʢʦʨʘʪʠʚʥʦʤʫ, ʽ ʚ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʚʽʜʥʦʰʝʥʥʽ, ʾʭ ʢʽʣʴʢʽʩʪʴ ʚ 1987 ʨʦʮʽ ʩʪʘʥʦʚʠʣʦ 

ʧʦʥʘʜ 100 ʚʠʜʽʚ ʽ ʬʦʨʤ. 

ʊʘʢʦʞ, ʥʘ ʮʽʡ ʪʝʨʠʪʦʨʽʾ ʧʦʙʫʜʦʚʘʥʠʡ, ʚ ʧʝʨʰʠʡ ʧʝʨʽʦʜ ʙʫʜʽʚʥʠʮʪʚʘ ʧʘʨʢʫ, ʌʦʥʪʘʥ ʉʝʤʠʩʪʨʫʡ.  

ʌʦʥʪʘʥ - ʥʝʚʝʣʠʢʠʡ ʢʨʫʛʣʠʡ ʙʘʩʝʡʥ ʟ ʘʞʫʨʥʦʶ ʙʨʦʥʟʦʚʦʶ ʚʘʟʦʶ ʚ ʩʝʨʝʜʠʥʽ. ɿ ʮʝʥʪʨʫ ʚʘʟʠ 

ʚʠʨʠʚʘʶʪʴʩʷ ʚʛʦʨʫ ʩʽʤ ʧʦʪʫʞʥʠʭ ʩʪʨʫʤʝʥʽʚ ʚʦʜʠ. ɺʦʜʘ ʚ ʬʦʥʪʘʥ ʧʦʜʘʻʪʴʩʷ ʧʽʜʟʝʤʥʠʤ ʩʘʤʦʧʣʠʚʥʠʤ 

ʚʦʜʦʧʨʦʚʦʜʦʤ ʟ ɸʭʝʨʦʥʪʽʡʩʴʢʦʛʦ ʦʟʝʨʘ. ɿʘ ʨʘʭʫʥʦʢ ʧʝʨʝʧʘʜʫ ʤʽʩʮʝʚʦʩʪʽ ʚʠʩʦʪʘ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʩʪʨʫʤʝʥʷ ʬʦʥʪʘʥʫ ʜʦʩʷʛʘʻ 5 ʤ.  

ʑʦʜʦ ʤʽʩʮʝʚʠʭ ʧʘʨʢʽʚ, ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ ʧʘʨʢ çʂʦʚʘʣʽʚʩʴʢʠʡè, ʷʢʠʡ ʟʙʝʨʽʛ ʜʝʷʢʽ ʧʨʠʨʦʜʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ,  ʧʨʠʪʘʤʘʥʥʽ ʘʥʛʣʽʡʩʴʢʦʤʫ ʩʪʠʣʶ, ʘʣʝ ʥʘʨʘʟʽ ʟʥʘʡʪʠ ʷʩʢʨʘʚʽ ʧʨʠʢʣʘʜʠ ʣʘʥʜʰʘʬʪʫ ʚ 

ʜʘʥʦʤʫ ʩʪʠʣʽ ʚʢʨʘʡ ʚʘʞʢʦ. 

ʆʪʞʝ, ʤʠ ʙʘʯʠʤʦ, ʱʦ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʘʥʛʣʽʡʩʴʢʦʛʦ ʜʠʟʘʡʥʫ ʻ ʧʨʠʨʦʜʥʽʩʪʴ, ʣʝʛʢʽʩʪʴ, ʧʣʘʚʥʽʩʪʴ 

ʪʘ ʣʘʢʦʥʽʯʥʽʩʪʴ. ɼʣʷ ʥʴʦʛʦ ʪʘʢʦʞ ʭʘʨʘʢʪʝʨʥʘ ʩʝʨʝʜʥʷ ʚʧʦʨʷʜʢʦʚʘʥʽʩʪʴ ʪʘ ʧʣʘʥʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʧʨʠʨʦʜʽ ʟʘʣʠʰʘʪʠʩʷ ʚ ʾʾ ʧʝʨʚʽʩʥʦʤʫ ʚʠʛʣʷʜʽ. 

ɼʦ ʚʩʴʦʛʦ ʚʠʱʝʩʢʘʟʘʥʦʛʦ, ʘʥʛʣʽʡʩʴʢʽ ʩʘʜʠ ʽ ʧʘʨʢʠ ʤʘʶʪʴ ʟʘʛʘʣʴʥʠʡ ʧʨʠʥʮʠʧ ʨʦʟʩʪʘʥʦʚʢʠ 

ʝʣʝʤʝʥʪʽʚ ʽ ʧʣʘʥʫʚʘʥʥʷ ʟʦʥ: ʮʝʥʪʨʦʤ ʩʘʜʫ ʻ ʛʘʟʦʥ, ʥʘʚʢʦʣʦ ʷʢʦʛʦ ʽ ʟʥʘʭʦʜʷʪʴʩʷ ʢʦʤʧʦʟʠʮʽʡʥʽ ʩʢʣʘʜʦʚʽ 

ï ʜʝʨʝʚʘ, ʯʘʛʘʨʥʠʢʠ, ʝʣʝʤʝʥʪʠ ʜʝʢʦʨʫʚʘʥʥʷ. ʊʦʞ,  ʜʘʥʠʡ ʪʠʧ ʣʘʥʜʰʘʬʪʥʦʛʦ ʜʠʟʘʡʥʫ ʻ ʦʜʥʠʤ 

ʥʘʡʢʨʘʱʠʭ ʪʘ ʣʝʛʢʦ ʚʠʢʦʥʫʚʘʥʠʭ ʩʧʦʩʦʙʽʚ ʧʨʠʢʨʘʰʘʥʥʷ ʤʽʩʪʘ ʘʪʤʦʩʬʝʨʦʶ ʯʠʩʪʦʾ ʧʨʠʨʦʜʠ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. https://naurok.com.ua/urok-landshaftniy-dizayn-yak-zasib-organizaci-seredovischa-sad-moe-mri-107195.html 

2. https://history.vn.ua/pidruchniki/bilenko-technology-10(11)-class-2018/6.php 
3. https://ru.m.wikipedia.org/wiki/%D0%A1%D0%BE%D1%84%D0%B8%D0%B5%D0%B2%D0%BA%D0%B0_(%D0%B

F%D0%B0%D1%80%D0%BA) 
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ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 55 

 

 

ʋɼʂ:812 

ʆʉʆɹʃʀɺʆʉʊɯ ɼɯʃʆɺʆɰ ɸʅɻʃɯʁʉʔʂʆɰ: ʉʇɯʃʂʋɺɸʅʅʗ, ɹɯɿʅɽʉ-ʃɽʂʉʀʂɸ, 

ʇʈʀʅʎʀʇʀ ʇɽʈɽʂʃɸɼʋ 

ʖ. ʇʨʠʪʠʢʦʚʩʴʢʘ, ʩʪ. ʛʨ. ʄɽ-17 

ɯ. ɻʦʣʦʚʢʦ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʚʠʢʣʘʜʘʯ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɺʤʽʥʥʷ ʩʧʽʣʢʫʚʘʪʠʩʷ ʽ ʚʝʩʪʠ ʜʽʣʦʚʫ ʧʝʨʝʧʠʩʢʫ ʥʘ ʘʥʛʣʽʡʩʴʢʽʡ ʤʦʚʽ ʯʘʩʪʦ ʚʠʟʥʘʯʘʻ ʨʽʚʝʥʴ 

ʧʨʦʬʝʩʽʦʥʘʣʽʟʤʫ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʧʨʘʮʽʚʥʠʢʘ. 

ɺ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʜʽʣʦʚʘ ʽʥʦʟʝʤʥʘ ʤʦʚʘ ʧʨʦʜʦʚʞʫʻ ʚʠʢʣʠʢʘʪʠ ʧʠʣʴʥʠʡ ʽʥʪʝʨʝʩ ʟ ʙʦʢʫ 

ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʭʦʯʫʪʴ ʦʧʘʥʫʚʘʪʠ, ʽ ʚʠʢʣʘʜʘʯʽʚ, ʱʦ ʧʨʘʛʥʫʪʴ ʟʥʘʡʪʠ ʝʬʝʢʪʠʚʥʽ ʩʧʦʩʦʙʠ ʥʘʚʯʘʥʥʷ ʤʦʚʠ. 

ɼʽʣʦʚʫ ʽʥʦʟʝʤʥʘ ʤʦʚʫ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʚ ʟʘʛʘʣʴʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʥʘʚʯʘʥʥʷ ʽʥʦʟʝʤʥʦʾ ʤʦʚʠ ʜʣʷ 

ʩʧʝʮʽʘʣʴʥʠʭ ʮʽʣʝʡ, ʪʘʢ ʷʢ ʾʾ ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʻ ʘʥʘʣʽʟ ʧʦʪʨʝʙ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʫʨʩʫ, 

ʚʽʜʙʽʨ ʽ ʨʦʟʨʦʙʢʘ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚʣʘʩʪʠʚʠʭ ʽʥʰʠʤ ʨʽʟʥʦʚʠʜʘʤ ʽʥʦʟʝʤʥʦʾ ʤʦʚʠ ʜʣʷ 

ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʮʽʣʝʡ. ɼʽʣʦʚʘ ʽʥʦʟʝʤʥʘ ʤʦʚʘ ʪʘʢʦʞ ʧʝʨʝʜʙʘʯʘʻ ʚʠʜʽʣʝʥʥʷ ʩʧʝʮʠʬʽʯʥʦʛʦ 

ʤʦʚʥʦʛʦ ʢʦʨʧʫʩʫ ʽ ʘʢʮʝʥʪʫʻ ʫʚʘʛʫ ʥʘ ʢʦʥʢʨʝʪʥʠʭ ʚʠʜʘʭ ʢʦʤʫʥʽʢʘʮʽʾ ʚ ʧʨʦʬʝʩʽʡʥʦʤʫ ʢʦʥʪʝʢʩʪʽ. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʨʽʟʥʦʚʠʜʽʚ ʽʥʦʟʝʤʥʦʾ ʤʦʚʠ ʜʣʷ ʩʧʝʮʽʘʣʴʥʠʭ ʮʽʣʝʡ, ʜʽʣʦʚʘ 

ʽʥʦʟʝʤʥʘ ʤʦʚʘ ʷʚʣʷʻ ʩʦʙʦʶ ʽʥʪʝʛʨʘʮʽʶ ʩʧʝʮʠʬʽʯʥʦʛʦ (ʩʧʽʚʚʽʜʥʦʩʠʪʴʩʷ ʟ ʢʦʥʢʨʝʪʥʦʶ ʧʨʦʬʝʩʽʡʥʦʶ 

ʜʽʷʣʴʥʽʩʪʶ) ʽ ʟʘʛʘʣʴʥʦʛʦ (ʧʦʚ'ʷʟʘʥʦʛʦ ʟ ʟʘʛʘʣʴʥʠʤʠ ʚʤʽʥʥʷʤʠ ʝʬʝʢʪʠʚʥʦ ʩʧʽʣʢʫʚʘʪʠʩʷ ʚ ʜʽʣʦʚʠʭ 

ʩʠʪʫʘʮʽʷʭ) ʟʤʽʩʪʫ. 

ʆʩʦʙʣʠʚʽʩʪʴ ʜʽʣʦʚʦʾ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʪʘ ʘʥʛʣʽʡʩʴʢʦʾ ʜʽʣʦʚʦʾ ʣʝʢʩʠʢʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʜʣʷ 

ʢʦʞʥʦʾ ʛʘʣʫʟʽ ʚʦʥʘ ʤʘʶʪʴ ʩʚʦʶ ʩʧʝʮʠʬʽʢʫ. ɸʥʛʣʽʡʩʴʢʘ ʜʽʣʦʚʘ ʣʝʢʩʠʢʘ, ʷʢʘ ʧʦʪʨʽʙʥʘ, ʥʘʧʨʠʢʣʘʜ, 

ʬʽʥʘʥʩʦʚʦʤʫ ʤʝʥʝʜʞʝʨʫ, ʤʦʞʝ ʩʠʣʴʥʦ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ ʪʽʻʾ, ʷʢʘ ʥʝʦʙʭʽʜʥʘ ʤʘʨʢʝʪʦʣʦʛʫ ʘʙʦ ʤʝʜʠʢʫ. 

ʂʨʽʤ ʮʴʦʛʦ, ʜʝʷʢʽ ʪʝʨʤʽʥʠ ʽ ʚʠʨʘʟʠ, ʱʦ ʤʘʶʪʴ ʚ ʦʜʥʽʡ ʛʘʣʫʟʽ ʦʜʥʝ ʟʥʘʯʝʥʥʷ, ʚ ʽʥʰʽʡ ʛʘʣʫʟʽ ʤʦʞʫʪʴ 

ʤʘʪʠ ʟʦʚʩʽʤ ʽʥʰʝ ʟʥʘʯʝʥʥʷ. ʊʦʤʫ ʥʘʚʯʘʥʥʷ ʜʽʣʦʚʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ ʜʣʷ ʢʦʞʥʦʾ 

ʛʘʣʫʟʽ ʤʘʻ ʚʽʜʨʽʟʥʷʪʠʩʷ, ʽ ʩʪʚʦʨʠʪʠ ʦʜʠʥ ʻʜʠʥʠʡ ʢʫʨʩ ʜʽʣʦʚʦʾ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ, ʷʢʠʡ ʙʠ ʟʘʜʦʚʦʣʴʥʷʚ 

ʧʦʪʨʝʙʘʤ ʬʘʭʽʚʮʽʚ ʫʩʽʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ, ʧʨʦʩʪʦ ʥʝʤʦʞʣʠʚʦ. 

ɯʥʰʘ ʦʩʦʙʣʠʚʽʩʪʴ ʜʽʣʦʚʦʾ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʟʘ ʙʘʛʘʪʴʤʘ ʪʝʨʤʽʥʘʤʠ ʽ 

ʚʠʨʘʟʘʤʠ ʘʥʛʣʽʡʩʴʢʦʾ ʜʽʣʦʚʦʾ ʣʝʢʩʠʢʠ ʩʪʦʷʪʴ ʧʨʦʬʝʩʽʡʥʽ ʟʥʘʥʥʷ, ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʨʘʚʠʣʴʥʦʾ ʾʭ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ. ʊʦʤʫ ʷʢʽʩʥʝ ʦʩʚʦʻʥʥʷ ʪʝʨʤʽʥʽʚ ʽ ʚʠʨʘʟʽʚ ʜʽʣʦʚʦʾ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʚ 

ʦʩʥʦʚʥʦʤʫ, ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʘʙʦ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ ʟʘ ʬʘʭʦʤ. 

ʑʦʜʝʥʥʽ ʟʫʩʪʨʽʯʽ ʟ ʢʦʣʝʛʘʤʠ, ʧʝʨʝʛʦʚʦʨʠ ʟ ʜʽʣʦʚʠʤʠ ʧʘʨʪʥʝʨʘʤʠ, ʩʧʽʣʢʫʚʘʥʥʷ ʧʦ ʪʝʣʝʬʦʥʫ ʪʘ 

ʝʣʝʢʪʨʦʥʥʦʶ ʧʦʰʪʦʶ ï ʚʩʝ ʮʝ ʚʠʤʘʛʘʻ ʦʩʦʙʣʠʚʠʭ ʥʘʚʠʯʦʢ ʽ ʩʚʦʻʨʽʜʥʦʛʦ ʩʣʦʚʥʠʢʦʚʦʛʦ ʟʘʧʘʩʫ. 

ɼʽʣʦʚʘ ʘʥʛʣʽʡʩʴʢʘ ʚʠʤʘʛʘʻ: 

ʙʘʟʦʚʦʾ ʛʨʘʤʘʪʠʢʠ; 

ʟʥʘʥʥʷ ʧʨʦʩʪʠʭ ʙʽʟʥʝʩ-ʪʝʨʤʽʥʽʚ; 

ʪʝʨʤʽʥʽʚ ʽ ʬʨʘʟ, ʧʦʚ'ʷʟʘʥʠʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʤʘʡʙʫʪʥʴʦʶ ʧʨʦʬʝʩʽʡʥʦʶ ʜʽʷʣʴʥʽʩʪʶ. 

ʑʝ ʦʜʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʜʽʣʦʚʦʾ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ ʚ ʷʢʽʡ 

ʩʬʝʨʽ ʙʽʟʥʝʩʫ ʚʠ ʧʨʘʮʶʻʪʝ, ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʦʩʚʦʻʥʥʷ ʘʥʛʣʽʡʩʴʢʦʾ ʜʽʣʦʚʦʾ ʣʝʢʩʠʢʠ ʫ ʚʘʩ ʚ ʧʝʨʰʫ ʯʝʨʛʫ 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʟʘʢʣʘʜʝʥʠʡ ʩʣʦʚʥʠʢʦʚʠʡ ʟʘʧʘʩ ʽ ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʥʘʚʠʯʢʠ ʟʘʛʘʣʴʥʦʤʦʚʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

ɼʽʣʦʚʘ ʘʥʛʣʽʡʩʴʢʘ ʤʦʚʘ ʘʙʦ ʙʽʟʥʝʩ-ʘʥʛʣʽʡʩʴʢʘ (Business English) - ʮʝ ʚʩʴʦʛʦ ʣʠʰʝ ʧʝʚʥʠʡ ʥʘʙʽʨ ʬʨʘʟ ʽ 

ʧʦʥʷʪʴ, ʷʢʽ ʻ ʥʘʜʙʫʜʦʚʦʶ ʥʘʜ ʟʘʛʘʣʴʥʦʤʦʚʥʦʶ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ. ʑʦʙ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽ ʨʦʟʫʤʽʪʠ 

ʘʥʛʣʽʡʩʴʢʫ ʜʽʣʦʚʫ ʣʝʢʩʠʢʫ, ʥʝʦʙʭʽʜʥʦ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʚʤʽʪʠ ʩʧʨʠʡʤʘʪʠ ʘʥʛʣʽʡʩʴʢʫ ʤʦʚʫ ʥʘ ʩʣʫʭ ʽ ʚʤʽʪʠ 

ʙʫʜʫʚʘʪʠ ʧʨʘʚʠʣʴʥʦ ʨʝʯʝʥʥʷ. 

ɿʘʟʚʠʯʘʡ ʜʽʣʦʚʘ ʘʥʛʣʽʡʩʴʢʘ ʤʦʚʘ ʧʝʨʝʜʙʘʯʘʻ ʟʥʘʥʥʷ ʦʩʥʦʚʥʠʭ ʬʨʘʟ ʽ ʨʦʟʫʤʽʥʥʷ ʥʘʩʪʫʧʥʠʭ 

ʩʧʝʮʠʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ: 

ʜʽʣʦʚʝ ʣʠʩʪʫʚʘʥʥʷ ʽ ʜʽʣʦʚʘ ʜʦʢʫʤʝʥʪʘʮʽʷ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ (ʣʠʩʪʠ, ʢʦʥʪʨʘʢʪʠ, ʟʚʽʪʠ); 

ʩʢʣʘʜʘʥʥʷ ʨʝʟʶʤʝ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ (CV); 

ʪʝʣʝʬʦʥʥʝ ʩʧʽʣʢʫʚʘʥʥʷ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ; 
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ʚʝʜʝʥʥʷ ʧʝʨʝʛʦʚʦʨʽʚ ʪʘ ʧʨʝʟʝʥʪʘʮʽʡ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ. 

ʆʜʥʘ ʟ ʛʦʣʦʚʥʠʭ ʚʽʜʤʽʥʥʠʭ ʨʠʩ ʜʽʣʦʚʦʛʦ ʩʪʠʣʶ - ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʣʽʚ ʚ ʾʭ ʧʨʷʤʦʤʫ 

ʩʣʦʚʥʠʢʦʚʦʤʫ ʟʥʘʯʝʥʥʽ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ ʧʝʨʝʢʣʘʜʽ ʜʽʣʦʚʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʢʦʥʪʝʢʩʪʥʽ ʟʥʘʯʝʥʥʷ 

ʘʙʦ ʦʜʥʦʯʘʩʥʘ ʨʝʘʣʽʟʘʮʽʷ ʢʽʣʴʢʦʭ ʟʥʘʯʝʥʴ ʩʣʦʚʘ ʥʝ ʤʘʻ ʤʽʩʮʷ ʙʫʪʠ, ʪʘʢ ʩʘʤʦ ʷʢ ʽ ʝʤʦʮʽʡʥʽ ʟʥʘʯʝʥʥʷ. 

ʌʨʘʟʠ ʽ ʢʣʽʰʝ, ʱʦ ʟʜʘʶʪʴʩʷ ʜʠʚʥʠʤʠ ʧʨʠ ʾʭ ʚʞʠʚʘʥʥʽ ʚ ʨʦʟʤʦʚʥʽʡ ʘʥʛʣʽʡʩʴʢʽʡ ʤʦʚʽ, ʘʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʜʽʣʦʚʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʥʘʧʨʠʢʣʘʜ, 'representative' (çʧʨʝʜʩʪʘʚʥʠʢè), 'adherence' ( 

çʜʦʪʨʠʤʘʥʥʷè), 'suspend' ( çʧʨʠʟʫʧʠʥʠʪʠè), ' evaluation '( çʦʮʽʥʢʘè). 

ʇʨʠ ʧʝʨʝʢʣʘʜʽ ʜʽʣʦʚʦʛʦ ʤʦʚʣʝʥʥʷ ʪʨʘʜʠʮʽʡʥʦ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʩʫʚʦʨʠʭ ʧʨʘʚʠʣ ʽ 

ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʩʪʘʥʜʘʨʪʥʠʤʠ ʤʦʚʥʠʤʠ ʰʘʙʣʦʥʘʤʠ. ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʧʝʨʝʢʣʘʜʘʯ ʧʦʚʠʥʝʥ ʟʥʘʪʠ 

ʦʩʦʙʣʠʚʦʩʪʽ ʜʽʣʦʚʦʛʦ ʣʠʩʪʫʚʘʥʥʷ, ʤʘʪʠ ʥʘʚʠʯʢʠ ʜʽʣʦʚʦʛʦ ʝʪʠʢʝʪʫ. 

ʌʨʘʟʝʦʣʦʛʽʯʥʽ ʩʧʦʣʫʯʝʥʥʷ ʽ ʦʢʨʝʤʽ ʩʣʦʚʘ-ʪʝʨʤʽʥʠ ʤʦʞʥʘ ʟʫʩʪʨʽʪʠ ʚ ʟʚʽʪʘʭ, ʩʪʘʪʫʪʘʭ, ʟʘʢʦʥʘʭ, 

ʧʨʠʯʦʤʫ ʢʦʞʥʘ ʦʙʣʘʩʪʴ ʤʘʻ ʩʚʦʶ ʩʧʝʮʠʬʽʯʥʫ ʪʝʨʤʽʥʦʣʦʛʽʶ: 

Å ʥʘʧʨʠʢʣʘʜ, ʚ ʜʽʣʦʚʠʭ ʜʦʢʫʤʝʥʪʘʭ ʬʽʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʪʘʢʽ 

ʪʝʨʤʽʥʠ, ʷʢ extra revenue (ʜʦʜʘʪʢʦʚʠʡ ʜʦʭʽʜ); taxable capacities (ʧʦʜʘʪʢʦʩʧʨʦʤʦʞʥʦʩʪʽ); liability to 

profit tax (ʦʙʦʚ'ʷʟʦʢ ʧʣʘʪʠʪʠ ʧʦʜʘʪʦʢ ʥʘ ʧʨʠʙʫʪʦʢ); 

Å ʚ ʜʠʧʣʦʤʘʪʠʯʥʽʡ ʪʝʨʤʽʥʦʣʦʛʽʾ: high contracting parties (ʚʠʩʦʢʽ ʜʦʛʦʚʽʨʥʽ ʩʪʦʨʦʥʠ); to ratify an 

agreement (ʨʘʪʠʬʽʢʫʚʘʪʠ ʫʛʦʜʫ); memorandum (ʜʠʧʣʦʤʘʪʠʯʥʘ ʥʦʪʘ, ʤʝʤʦʨʘʥʜʫʤ); pact (ʜʦʛʦʚʽʨ, ʧʘʢʪ); 

protectorate (ʧʨʦʪʝʢʪʦʨʘʪ); extra territorial status (ʝʢʩʪʝʨʠʪʦʨʽʘʣʴʥʠʡ ʩʪʘʪʫʩ); plenipotentiary 

(ʧʦʚʥʦʚʘʞʥʠʡ ʧʨʝʜʩʪʘʚʥʠʢ); 

Å ʚ ʶʨʠʜʠʯʥʠʭ ʜʦʢʫʤʝʥʪʘʭ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʪʘʢʽ ʪʝʨʤʽʥʠ ʽ ʧʦʻʜʥʘʥʥʷ, ʷʢ: the international 

court of justice (ʄʽʞʥʘʨʦʜʥʠʡ ʩʫʜ); casting vote (ʚʠʨʽʰʘʣʴʥʠʡ ʛʦʣʦʩ); judicial organ (ʩʫʜʦʚʠʡ ʦʨʛʘʥ); to 

deal with a case (ʚʝʩʪʠ ʧʨʦʮʝʩ, ʩʧʨʘʚʘ); summary procedure (ʩʫʤʘʨʥʝ ʩʫʜʦʯʠʥʩʪʚʦ); committal for trial 

(ʧʝʨʝʜʘʯʘ ʩʧʨʘʚʠ ʜʦ ʩʫʜʫ); to hear a case (ʩʣʫʭʘʪʠ ʩʧʨʘʚʫ); as laid down in (ʷʢ ʚʩʪʘʥʦʚʣʝʥʦ); on the 

proposal of the court (ʟʘ ʧʦʜʘʥʥʷʤ ʩʫʜʫ); right of appeal (ʧʨʘʚʦ ʘʧʝʣʷʮʽʾ). 

ʆʪʞʝ, ʚʨʘʭʦʚʫʶʯʠ ʚʩʝ ʚʠʱʝʩʢʘʟʘʥʝ, ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʠʚʯʝʥʥʷ ʜʽʣʦʚʦʾ 

ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ. ʍʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʘʥʛʣʽʡʩʴʢʦʾ ʜʽʣʦʚʦʾ ʤʦʚʠ ʻ ʪʝ, ʱʦ ʫ ʢʦʞʥʦʾ 

ʦʢʨʝʤʦʾ ʦʙʣʘʩʪʽ ʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ ʤʦʚʠ ʽ ʩʚʦʷ ʩʧʝʮʠʬʽʢʘ. ɼʽʣʦʚʘ ʣʝʢʩʠʢʘ ʤʝʜʠʢʘ, ʫ ʚʠʧʘʜʢʫ ʟ 

ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ, ʤʦʞʝ ʤʘʪʠ ʚʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʜʽʣʦʚʦʾ ʘʥʛʣʽʡʩʴʢʦʾ ʣʝʢʩʠʢʠ ʤʝʥʝʜʞʝʨʽʚ, ʘ ʜʝʷʢʽ 

ʪʝʨʤʽʥʠ ʽ ʚʠʨʘʟʠ, ʷʢʽ ʚ ʦʜʥʽʡ ʦʙʣʘʩʪʽ ʧʦʟʥʘʯʘʶʪʴ ʦʜʠʥ ʧʨʝʜʤʝʪ ʘʙʦ ʜʽʶ, ʚ ʽʥʰʽʡ ʛʘʣʫʟʽ ʤʦʞʝ ʤʘʪʠ 

ʽʥʰʝ ʟʥʘʯʝʥʥʷ. ɼʨʫʛʦʶ ʭʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʴ ʚʠʚʯʝʥʥʷ ʩʫʯʘʩʥʦʾ ʜʽʣʦʚʦʾ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʤʦʞʥʘ 

ʥʘʟʚʘʪʠ ʧʦʛʣʠʙʣʝʥʽ ʟʥʘʥʥʷ ʟ ʩʚʦʻʾ ʛʘʣʫʟʽ. ʇʨʦʬʝʩʽʡʥʽ ʟʥʘʥʥʷ ʩʪʦʷʪʴ ʟʘ ʧʨʘʢʪʠʯʥʦ ʚʩʽʤʘ ʪʝʨʤʽʥʘʤʠ ʽ 

ʚʠʨʘʟʘʤʠ. ʑʦʙ ʷʢʽʩʥʦ ʚʠʚʯʠʪʠ ʚʩʽ ʪʝʨʤʽʥʠ, ʩʣʽʜ ʚʠʚʯʘʪʠ ʜʽʣʦʚʫ ʘʥʛʣʽʡʩʴʢʫ ʤʦʚʫ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ. 

ʋ ʙʫʜʴ-ʷʢʦʤʫ ʚʠʧʘʜʢʫ, ʜʣʷ ʚʠʚʯʝʥʥʷ ʘʥʛʣʽʡʩʴʢʦʾ ʜʽʣʦʚʦʾ ʤʦʚʠ ʽ ʦʪʨʠʤʘʥʥʷ ʚ ʮʴʦʤʫ 

ʝʬʝʢʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʧʦʪʨʽʙʥʦ ʤʘʪʠ ʜʦʩʪʘʪʥʽʡ ʩʣʦʚʥʠʢʦʚʠʡ ʟʘʧʘʩ. ʆʪʨʠʤʘʥʥʷ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ 

ʥʘʚʠʯʦʢ ʫ ʧʨʦʮʝʩʽ ʧʦʧʦʚʥʝʥʥʷ ʩʣʦʚʥʠʢʦʚʦʛʦ ʟʘʧʘʩʫ ʜʦʧʦʤʦʞʝ ʥʘʚʯʘʥʥʷ ʘʥʛʣʽʡʩʴʢʦʾ. ɺ ʷʢʽʡ ʙʠ ʩʬʝʨʽ 

ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʦʪʨʠʤʘʥʽ ʟʥʘʥʥʷ, ʟʘʧʘʩ ʟʚʠʯʘʡʥʠʭ ʩʣʽʚ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ ʧʦʚʠʥʝʥ ʨʝʛʫʣʷʨʥʦ 

ʦʥʦʚʣʶʚʘʪʠʩʷ. ɿʘʛʘʣʴʥʦʤʦʚʥʽ ʥʘʚʠʯʢʠ ʻ ʥʘʡʢʨʘʱʦʶ ʦʩʥʦʚʦʶ ʜʣʷ ʚʠʚʯʝʥʥʷ ʩʫʯʘʩʥʦʾ ʘʥʛʣʽʡʩʴʢʦʾ 

ʜʽʣʦʚʦʾ ʤʦʚʠ. 
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ɺ ʋʂʈɸɰʅɯ ʊɸ ʉʐɸ 

ɼ. ʉʢʨʠʧʥʠʢ, ʩʪ. ʛʨ. ɸɻ-19 

ʆ. ɻʘʚʨʠʣʝʥʢʦ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʈʽʚʥʠʥʥʽ ʜʽʣʷʥʢʠ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ, ʙʘʛʘʪʠʡ, ʨʦʜʶʯʠʡ ˇʨʫʥʪ, ʧʦʤʽʨʥʠʡ ʢʣʽʤʘʪ, ʚʩʽ ʮʽ ʯʠʥʥʠʢʠ 

ʩʧʨʠʷʣʠ ʬʦʨʤʫʚʘʥʥʶ ʽ ʧʨʦʮʚʽʪʘʥʥʶ ʨʦʩʣʠʥʥʠʮʪʚʘ ʚ ʋʢʨʘʾʥʽ. ɿʘʨʘʟ ʥʘ ʮʝʡ ʩʝʢʪʦʨ ʧʨʠʧʘʜʘʻ ʧʦʥʘʜ 

30% ʝʢʩʧʦʨʪʫ ʋʢʨʘʾʥʠ, ʪʘ 12% ʚʘʣʦʚʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʜʫʢʪʫ, ʷʢʠʡ ʧʨʠʙʣʠʟʥʦ ʜʦʨʽʚʥʶʻ ʩʪʘ 

ʤʽʣʴʷʨʜʘʤ ʜʦʣʘʨʽʚ ʱʦʨʽʯʥʦ, ʘʣʝ ʷʢ ʥʝ ʧʨʠʢʨʦ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʋʢʨʘʾʥʠ ʟʘʣʠʰʠʣʘʩʷ ʥʝʚʠʢʦʨʠʩʪʘʥʦʶ. ʆʜʠʥ ʽʟ ʩʧʦʩʦʙʽʚ ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ ʨʦʩʣʠʥʥʠʮʪʚʘ, ʮʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚ ʋʢʨʘʾʥʽ ʜʦʩʷʛʣʠ ʥʘʡʙʽʣʴʰʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ʜʚʘ ʰʣʷʭʠ ʨʦʟʚʠʪʢʫ ʘʛʨʦ- 

ʪʝʭʥʦʣʦʛʽʡ: ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʪʘ ʙʽʦʣʦʛʽʟʘʮʽʷ. 

ʆʩʥʦʚʥʦʶ ʫʤʦʚʦʶ ʮʠʭ ʥʘʧʨʷʤʢʽʚ ʻ ʟʤʝʥʰʝʥʥʷ ʟʘʪʨʘʪ ʽ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. ʊʦʤʫ, ʥʘʧʝʚʥʦ, 

ʥʝʦʙʭʽʜʥʦ ʚ ʩʫʯʘʩʥʠʭ ʘʛʨʦʬʦʨʤʫʚʘʥʥʷʭ ʧʦʻʜʥʫʚʘʪʠ ʮʽ ʜʚʘ ʥʘʧʨʷʤʢʠ ʽ ʩʪʚʦʨʶʚʘʪʠ ʽʥʪʝʥʩʠʚʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʦʩʥʦʚʽ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʦʨʪʽʚ ʪʘ ʛʽʙʨʠʜʽʚ ʧʨʠ 

ʚʨʘʭʫʚʘʥʥʽ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʄʝʪʦʜʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʋʢʨʘʾʥʽ: 

ʉʪʚʦʨʶʻʪʴʩʷ ʱʦʨʽʯʥʠʡ ʩʪʘʪʠʩʪʠʯʥʠʡ ʟʙʽʨʥʠʢ ʜʝ ʚʢʘʟʫʶʪʴʩʷ: ʧʣʦʱʘ, ʚʨʦʞʘʡʥʽʩʪʴ ʽ 

ʚʠʨʦʙʥʠʮʪʚʦ ʢʫʣʴʪʫʨ ʚ ʮʽʣʦʤʫ, ʪʘʢ ʽ ʦʢʨʝʤʠʭ ʩʦʨʪʽʚ. 

ʋʢʨʘʾʥʘ ʤʘʻ ʟʥʘʯʥʠʡ ʬʦʥʜ ʟʝʤʝʣʴ, ʷʢʠʡ ʧʝʨʝʙʫʚʘʻ ʫ ʨʦʟʧʦʨʷʜʞʝʥʥʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʛʦʩʧʦʜʘʨʩʪʚ. 

ɺʽʜʢʨʠʚʘʻʪʴʩʷ ʨʠʥʦʢ ʟʝʤʣʽ. 

ʏʽʪʢʦ ʨʦʟʜʽʣʷʶʪʴʩʷ ʨʝʛʽʦʥʠ ʟʘ ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ. ɯ ʥʘ ʥʠʭ ʚʠʩʽʚʘʻʪʴʩʷ ʧʝʚʥʘ 

ʢʫʣʴʪʫʨʘ ʷʢʘ ʙʫʜʝ ʜʘʚʘʪʠ ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʨʦʞʘʡ. ʅʘʧʨʠʢʣʘʜ: ʦʩʥʦʚʥʠʤʠ ʚʠʨʦʙʥʠʢʘʤʠ ʟʝʨʥʘ ʚ ʋʢʨʘʾʥʽ 

ʻ ʦʙʣʘʩʪʽ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʉʪʝʧʦʚʦʛʦ ʨʝʛʽʦʥʫ ï ʦʩʦʙʣʠʚʦ ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ, 

ʆʜʝʩʴʢʘ, ʄʠʢʦʣʘʾʚʩʴʢʘ ʦʙʣʘʩʪʽ, ʜʝ ʟʦʩʝʨʝʜʞʝʥʦ ʚʠʨʦʙʥʠʮʪʚʦ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ, ʷʯʤʝʥʶ ʪʘ ʟʝʨʥʘ 

ʢʫʢʫʨʫʜʟʠ. 

ʉʝʣʝʢʮʽʦʥʫʶʪʴʩʷ ʥʦʚʽ ʩʦʨʪʠ, ʷʢʽ ʚ ʩʚʦʶ ʯʝʨʛʫ ʨʝʛʽʩʪʨʫʶʪʴʩʷ ʽ ʚʠʨʦʱʫʶʪʴʩʷ ʚ ʧʨʦʤʠʩʣʦʚʠʭ 

ʦʙ'ʻʤʘʭ. 

ʉʬʦʨʤʫʚʘʚʩʷ ʮʠʚʽʣʽʟʦʚʘʥʠʡ ʨʠʥʦʢ ʟʝʨʥʘ, ʧʨʠʪʘʤʘʥʥʦʛʦ ʨʠʥʢʦʚʽʡ ʝʢʦʥʦʤʽʮʽ. ʋʤʦʚʠ 

ʬʦʨʤʫʚʘʥʥʷ ʨʠʥʢʫ ʟʝʨʥʘ ʚʠʟʥʘʯʝʥʽ ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ "ʇʨʦ ʟʝʨʥʦ ʪʘ ʨʠʥʦʢ ʟʝʨʥʘ ʚ ʋʢʨʘʾʥʽ" (2002 ʨ.).  

ʋʢʨʘʾʥʘ ʤʘʻ 39,4 ʤʣʥ. ʛʘ ʟʝʤʝʣʴʥʠʭ ʫʛʽʜʴ, ʽʟ ʥʠʭ ʦʨʥʽ ʟʝʤʣʽ ï 32 ʤʣʥ. ʛʘ. ʈʦʟʦʨʘʥʽʩʪʴ ʟʝʤʝʣʴʥʠʭ 

ʫʛʽʜʴ ʚ ʋʢʨʘʾʥʽ ï ʥʘʡʚʠʱʘ ʚ ʩʚʽʪʽ ʽ ʩʪʘʥʦʚʠʪʴ 82%, ʪʦʜʽ ʷʢ ʫ ʉʐɸ ï 20%. ɺ ʦʢʨʝʤʠʭ ʦʙʣʘʩʪʷʭ ʟʝʤʣʽ 

ʨʦʟʦʨʘʥʦ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ. ʊʘʢ, ʫ ɺʽʥʥʠʮʴʢʽʡ, ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ, ʂʽʨʦʚʦʛʨʘʜʩʴʢʽʡ ʦʙʣʘʩʪʷʭ ʨʦʟʦʨʘʥʦ 

ʧʦʥʘʜ 90% ʫʛʽʜʴ, ʘ ʚ ʙʘʛʘʪʴʦʭ ʨʘʡʦʥʘʭ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʷʛʘʻ 96%. ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʨʦʟʦʨʘʥʦʩʪʽ ʧʨʠʟʚʽʚ 

ʜʦ ʥʝʙʫʚʘʣʠʭ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʚʝʣʠʯʝʟʥʠʭ ʚʪʨʘʪ ʛʫʤʫʩʫ. ʅʘ ʧʦʯʘʪʢʫ 90-ʭ ʨʦʢʽʚ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ 

ʧʨʦʝʢʪ ʱʦʜʦ ʚʠʚʝʜʝʥʥʷ ʟ ʦʙʦʨʦʪʫ 10 ʤʣʥ. ʛʘ ʨʽʣʣʽ ʽ ʧʝʨʝʚʝʜʝʥʥʷ ʾʾ ʚ ʣʫʢʠ ʽ ʧʘʩʦʚʠʱʘ (8 ʤʣʥ. ʛʘ) ʪʘ 

ʣʽʩʠ (2 ʤʣʥ. ʛʘ). ʇʨʦʪʝ ʥʠʥʽ ʮʽ ʨʦʙʦʪʠ ʧʨʦʙʣʝʤʥʽ ʯʝʨʝʟ ʨʦʟʧʘʶʚʘʥʥʷ ʟʝʤʣʽ ʽ ʙʨʘʢ ʢʦʰʪʽʚ. ʏʝʨʝʟ ʮʝ ʚ 

ʋʢʨʘʾʥʽ ʚʝʣʠʢʫ ʨʦʣʴ ʥʘʙʫʚʘʶʪʴ ˇʨʫʥʪʦʟʘʭʠʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ. 

ʆʩʪʘʥʥʽ ʨʦʢʠ ʦʙʩʷʛʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʉʐɸ ʥʘʙʘʛʘʪʦ ʧʝʨʝʚʝʨʰʫʶʪʴ 

ʦʙʩʷʛʠ ʥʘʰʦʾ ʢʨʘʾʥʠ. ʆʩʦʙʣʠʚʦ ʚʝʣʠʢʘ ʯʘʩʪʢʘ ʚ ʩʚʽʪʦʚʽʡ ʪʦʨʛʽʚʣʽ ʟʘʡʥʷʪʘ ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ 

ʧʨʦʜʦʚʦʣʴʯʠʤʠ ʪʘ ʢʦʨʤʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ - ʧʰʝʥʠʮʝʶ, ʢʫʢʫʨʫʜʟʦʶ, ʩʦʻʶ, ʘ ʪʘʢʦʞ ʬʨʫʢʪʘʤʠ. 

ɺʠʚʝʟʝʥʥʷ ʩ/ʛ ʧʨʦʜʫʢʪʽʚ ʽʟ ʉʐɸ ʚ ʢʽʣʴʢʘ ʨʘʟʽʚ ʧʝʨʝʚʝʨʰʫʻ ʾʭ ʚʚʝʟʝʥʥʷ. ʋ ʪʦʡ ʩʘʤʠʡ ʯʘʩ, ʷʢ ʫ 

ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʢʨʘʾʥʠ ʟʘʡʥʷʪʦ ʤʝʥʰʝ 4% ʝʢʦʥʦʤʽʯʥʦ ʘʢʪʠʚʥʦʛʦ ʥʘʩʝʣʝʥʥʷ. ʊʦʤʫ ʷʢ ʟʘ 

ʧʨʠʢʣʘʜ ʤʠ ʤʦʞʝʤʦ ʚʟʷʪʠ ʤʦʜʝʣʴ ʨʦʟʚʠʪʢʫ ʘʛʨʦʩʝʢʪʦʨʫ ʉʐɸ ʽ ʘʜʘʧʪʫʚʘʪʠ ʾʾ ʧʽʜ ʥʘʰʽ ʫʤʦʚʠ. 



ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 58 

 

 

ʇʨʦʮʚʽʪʘʥʥʶ ʨʦʩʣʠʥʥʠʮʪʚʘ ʚ ʉʐɸ ʩʧʨʠʷʻ ʯʽʪʢʘ ʧʨʦʛʨʘʤʘ ʨʦʟʨʦʙʣʝʥʘ ʫʨʷʜʦʤ. ʎʷ ʧʨʦʛʨʘʤʘ 

ʚʢʣʶʯʘʻ: ʨʦʟʚʠʪʦʢ, ʚʚʝʜʝʥʥʷ ʥʦʚʠʭ, ʽ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʟʘʩʪʘʨʽʣʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʨʦʞʘʶ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʫʣʴʪʫʨ, ʪʘ ʾʭ ʩʤʘʢʦʚʦʾ ʷʢʦʩʪʽ, ʟʘʭʠʩʪʫ ʦʜʥʦʨʽʯʥʠʭ, ʙʘʛʘʪʦʨʽʯʥʠʭ, 

ʧʘʨʥʠʢʦʚʠʭ ʪʘ ʨʦʟʩʘʜʥʠʭ ʢʫʣʴʪʫʨ ʚʽʜ ʭʚʦʨʦʙ ʪʘ ʰʢʽʜʥʠʢʽʚ. 

ʄʝʪʦʜʠ ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʻ ʉʐɸ: 

ʉʪʚʦʨʶʻʪʴʩʷ ʱʦʨʽʯʥʠʡ ʟʚʽʪ, ʜʝ ʦʢʨʝʩʣʶʻ ʧʣʦʱʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʫʨʦʞʘʡʥʽʩʪʴ, 

ʟʽʙʨʘʥʽ ʧʣʦʱʽ ʪʘ ʽʥʰʘ ʚʠʨʦʙʥʠʯʘ ʽʥʬʦʨʤʘʮʽʷ. 

ʅʘʜʘʻʪʴʩʷ ʧʦʪʦʯʥʘ, ʥʝʫʧʝʨʝʜʞʝʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʮʽʥʠ, ʦʙʩʷʛ, ʷʢʽʩʪʴ, ʩʪʘʥ ʪʘ ʽʥʰʽ ʜʘʥʽ ʨʠʥʦʢ 

ʟʙʫʪʫ ʧʨʦʜʫʢʮʽʾ. 

ɿʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʝʦʨʝʪʠʯʥʽ ʜʘʥʥʽ, ʷʢʽ ʚʠʨʘʭʦʚʫʶʪʴʩʷ ʢʦʤʧôʶʪʝʨʥʦʶ ʧʨʦʛʨʘʤʦʶ  ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʩʢʣʘʜʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʨʦʙʣʝʤ. 

ʅʘʜʘʻʪʴʩʷ ʜʝʪʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʢʫʣʴʪʫʨʠ ʪʘ ʾʭ ʩʦʨʪʠ, ʚʢʣʶʯʘʶʯʠ ʟʝʨʥʦʚʽ, ʦʣʽʡʥʽ ʢʫʣʴʪʫʨʠ, 

ʬʨʫʢʪʠ, ʦʚʦʯʽ, ʙʘʚʦʚʥʷʥʽ ʪʘ ʪʶʪʶʥʦʚʽ ʢʫʣʴʪʫʨʠ. 

ʅʘʜʘʻʪʴʩʷ ʜʦʧʦʤʦʛʘ ʬʝʨʤʝʨʘʤ, ʷʢʘ ʚʢʣʶʯʘʻ ʜʝʨʞʘʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʝʨʤʽʥʠ ʧʦʩʘʜʢʠ ʪʘ 

ʟʙʠʨʘʥʥʷ ʦʩʥʦʚʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. 

ʇʽʜʪʨʠʤʫʻ ʜʝʢʽʣʴʢʘ ʩʪʨʘʪʝʛʽʯʥʠʭ ʥʘʫʢʦʚʠʭ ʧʨʦʛʨʘʤ, ʧʦ ʨʦʟʨʦʙʮʽ ʟʘʭʠʩʪʫ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʪʘ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ 

ʅʘʜʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʦʜʘʞʽ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʤʘʨʢʝʪʠʥʛʫ ʪʘ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʦʚʘʨʽʚ. 

ɸʥʘʣʽʟʫʶʪʴʩʷ ʜʘʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʟʚʽʪʽʚ ʷʢʽ ʧʨʦʛʥʦʟʫʶʪʴ ʟʙʫʪ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʩ/ʛ ʪʦʚʘʨʽʚ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʢʦʥʦʧʨʦʝʢʪʫ ʧʨʦ ʬʝʨʤʝʨʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ 1990 ʨʦʢʫ, ʚʩʽ ʧʨʠʚʘʪʥʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʦʙʦʚ'ʷʟʘʥʽ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʚʝʩʪʠ ʦʙʣʽʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʠʤʠ ʧʝʩʪʠʮʠʜʽʚ, ʥʦʨʤʠ ʷʢʠʭ 

ʦʙʤʝʞʝʥʽ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ. ɺʽʜʜʽʣ ʦʙʣʽʢʫ ʧʝʩʪʠʮʠʜʽʚ (PRB) ʟʘʙʝʟʧʝʯʫʻ ʜʦʪʨʠʤʘʥʥʷ ʮʴʦʛʦ ʟʘʢʦʥʫ. 

ʉʪʚʦʨʶʻʪʴʩʷ ʱʦʪʠʞʥʝʚʠʡ ʟʚʽʪ ʧʽʜ ʯʘʩ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʨʦʩʣʠʥʠ, ʚ ʷʢʦʤʫ ʦʧʠʩʫʶʪʴʩʷ 

ʧʝʨʽʦʜʠ ʧʦʩʘʜʢʠ, ʧʣʦʜʦʥʦʰʝʥʥʷ ʪʘ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʪʘ ʟʘʛʘʣʴʥʽ ʫʤʦʚʠ ʽ ʯʘʩ ʚʠʨʦʱʫʚʘʥʥʷ ʧʦʩʽʚʽʚ. 

ʑʦʨʦʢʫ ʚʠʭʦʜʠʪʴ ʢʥʠʛʘ ʟʽ ʩʪʘʪʠʩʪʠʢʦʶ ʩʪʘʥʫ ʩ/ʛ ʢʨʘʾʥʠ. 

ʇʦʚʥʠʡ ʧʝʨʝʧʠʩ ʩ/ʛ ʛʦʩʧʦʜʘʨʩʪʚʘ ʧʨʦʚʦʜʠʪʴʩʷ ʢʦʞʥʽ 5 ʨʦʢʽʚ. 

ʅʝʩʪʘʙʽʣʴʥʽʩʪʴ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʧʦʯʘʣʘʩʴ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʧʨʠʚʘʪʠʟʘʮʽʾ ʫ ʩʽʣʴʩʴʢʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ, ʧʦʩʣʘʙʣʝʥʥʷʤ ʨʦʣʽ ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʨʫʡʥʫʚʘʥʥʷʤ ʚʝʣʠʢʠʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʚʠʨʦʙʥʠʯʠʭ ʦʙ'ʻʜʥʘʥʴ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʧʨʘʚʦʚʠʭ ʬʦʨʤ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʚʽʜʩʫʪʥʦʩʪʽ ʜʦʩʚʽʜʫ ʨʦʙʦʪʠ ʚ ʨʠʥʢʦʚʠʭ ʫʤʦʚʘʭ. ʂʨʽʤ ʪʦʛʦ, ʥʘ ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʽʚ 

ʚʠʨʦʙʥʠʮʪʚʘ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʬʘʢʪʦʨʠ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʪʘ ʘʛʨʦʪʝʭʥʽʯʥʦʛʦ ʟʤʽʩʪʫ 

ʪʘʢʽ, ʷʢ ʟʥʘʯʥʽ ʚʪʨʘʪʠ ʥʘ ʧʦʣʷʭ ʧʨʠ ʟʙʠʨʘʥʥʽ, ʥʝʜʦʙʦʨʫ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʥʠʞʝʥʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʽʟ-ʟʘ 

ʥʝʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʜʦʙʨʠʚ, ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ, ʚʪʨʘʪʠ ʧʨʠ ʧʝʨʝʚʝʟʝʥʥʽ ʪʘ ʟʙʝʨʽʛʘʥʥʽ ʟʝʨʥʘ 

ʪʦʱʦ. 

ʊʦʤʫ ʩʫʯʘʩʥʘ ʩʪʨʘʪʝʛʽʷ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥʥʠʮʪʚʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʥʘʫʢʦʻʤʥʽʩʪʶ. 

ɼʫʞʝ ʚʘʞʣʠʚʦ, ʷʢʠʤ ʰʣʷʭʦʤ ʨʦʟʚʠʚʘʪʠʤʝʪʴʩʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ ʚʠʨʦʙʥʠʮʪʚʦ ʥʘ ʧʦʯʘʪʢʫ XXI 

ʩʪʦʣʽʪʪʷ, ʷʢʽ ʪʝʭʥʦʣʦʛʽʾ ʟʘʩʪʦʩʦʚʫʚʘʪʠʤʫʪʴʩʷ ʥʘ ʧʦʣʷʭ ʋʢʨʘʾʥʠ: ʽʥʪʝʥʩʠʚʥʽ, ʨʝʩʫʨʩʦʦʱʘʜʥʽ, ʙʽʦʣʦʛʽʯʥʽ, 

ʪʝʭʥʦʣʦʛʽʾ No-till ʯʠ ʽʥʰʽ. ɸʜʞʝ ʤʦʜʝʣʴ ʪʝʭʥʦʣʦʛʽʾ ʚʧʣʠʚʘʻ ʥʘ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʝʢʦʣʦʛʽʯʥʫ 

ʩʠʪʫʘʮʽʶ, ʩʪʘʥ ˇʨʫʥʪʽʚ ï ʩʧʨʠʷʶʯʠ ʧʽʜʚʠʱʝʥʥʶ ʨʦʜʶʯʦʩʪʽ ʯʠ, ʥʘʚʧʘʢʠ, ʾʭ ʜʝʛʨʘʜʘʮʽʾ ʪʦʱʦ. ʄʦʜʝʣʴ 

ʪʝʭʥʦʣʦʛʽʾ ʚʠʟʥʘʯʘʪʠʤʝ ʥʘʧʨʷʤʦʢ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʦʪʨʝʙʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ, ʾʭ ʘʢʪʫʘʣʴʥʽʩʪʴ. 

ʋʩʽ ʝʢʩʧʝʨʪʠ ʟ ʘʛʨʘʨʥʦʾ ʛʘʣʫʟʽ ʧʦʛʦʜʞʫʶʪʴʩʷ, ʱʦ ʋʢʨʘʾʥʘ ʤʦʞʝ ʙʫʪʠ ʩʝʨʝʜ ʩʚʽʪʦʚʠʭ ʣʽʜʝʨʽʚ ʫ 

ʛʘʣʫʟʽ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʷʢʱʦ: 

ʇʦʯʘʪʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ɯʊ ʪʝʭʥʦʣʦʛʽʾ ʫ ʚʝʣʠʢʠʭ ʤʘʩʰʪʘʙʘʭ 

ɿʘʢʨʽʧʠʪʴ ʤʝʞʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʩʪʠʮʠʜʽʚ, ʬʫʥʛʽʮʠʜʽʚ ʽ ʛʝʨʙʽʮʠʜʽʚ ʥʘ ʟʘʢʦʥʦʜʘʚʯʦʤʫ ʨʽʚʥʽ  

ɿ ʯʘʩʦʤ ʚʽʜʤʦʚʠʪʴʩʷ ʚʽʜ ʭʽʤʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʽ ʧʦʯʥʝ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʙʽʦʣʦʛʽʯʥʠʡ ʟʘʭʠʩʪ ʨʦʩʣʠʥ 

ɺʽʜʤʽʥʠʪʴ ʨʠʥʦʢ ʟʝʤʣʽ 

ɹʨʘʪʠ ʟʘ ʦʩʥʦʚʫ ʪʝʭʥʦʣʦʛʽʾ No-till ʽ ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ, ʧʽʜʣʘʰʪʦʚʫʚʘʪʠ ʾʭ ʧʽʜ ʥʘʰʽ ʢʫʣʴʪʫʨʠ ʽ 

ʫʤʦʚʠ. 

ʆʙʤʽʥʶʚʘʪʠʩʷ ʜʦʩʚʽʜʦʤ ʟ ʉʐɸ ʽ ʽʥʰʠʤʠ ʢʨʘʾʥʘʤʠ. 
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WORLD STUDENT DAY 

D. Smirnov, student of the group AG-18-1 

S. Shcherbyna, Candidate of Pedagogical Sciences, Associate Professor of the Foreign Languages 

Department 

Central Ukrainian National Technical University 

World Student Day: Birthday of Dr. APJ Abdul Kalam 

October 15th, Dr. Abdul Kalam's birthday, is announced as World Student Day by UNO. In India he 

is highly respected as a scientist and as an engineer. The proud and happiest moment for any Indian was 

when UNO announced 15th October, Dr.A.P.J. Abdul Kalam's birthday, as a remarkable day in the world 

history. 

An overview 

Avul Pakir Jainul-abdeen Abdul Kalam was born on 15 October 1931 in Rameshwaram, Madras 

Presidency, British India, usually referred to as Dr. A. P. J. Abdul Kalam. He is a wonderful leader, a 

mentor, a scientist, a teacher and great philosopher. He was the 11th President of India. During his term as 

President, he was popularly known as the Peopleôs President. This is a great prestige and privilege point for 

Kalam and to Indians. Before he became Indiaôs president, he worked as an aeronautical engineer. He is 

popularly known as the Missile Man of India for his work on development of ballistic missile and space 

rocket technology. 

Essential to become an ideal student 

Dr. Kalam is not only perspective to knowledge but also in encouraging students which made him 

gain the stature of studentsô day by UNO. Agreeing to him, in todayôs world, the modern ideology of being 

well-learned person is to sharpen the merit of the student.A student has to develop from average to 

extraordinary. In this way of merit development, only study book can never make a student ideal. In order to 

be ideal he must walk through all branches of sharpening merit such as theory reading, understanding and its 

practical application.He should give topmost priority in moulding his character.He should lead a strictly 

disciplined life and never indulges in evil thoughts.To be an ideal student, one should spend highest amount 

of time in the acquisition of knowledge because he should know that knowledge is the gateway of success.In 

a word, an ideal student reflects all the good qualities and presents him as a model for other student 

Role of students in development of society 

Good students not only mean those who get an "A" in all of their learning in school or college exams. 

Of course, education is a very important part for the betterment of development process in case of a student. 

But it is not everything. Students who get good grades, thatôs not the quality of a good student. One has to be 

good in every aspect if to fulfill the expectations of the societyôs people. They can 

be good leaders 

help society 

be future icons 

http://www.tsatu.edu.ua/rosl/wp-content/uploads/sites/20/lekcija-1.novitni-tehnolohiyi-v-roslynnyctvi.-istorija-stanovlennja-ta-umovy-yih-realizaciyi.pdf
http://www.tsatu.edu.ua/rosl/wp-content/uploads/sites/20/lekcija-1.novitni-tehnolohiyi-v-roslynnyctvi.-istorija-stanovlennja-ta-umovy-yih-realizaciyi.pdf
http://www.pte.pl/pliki/2/1/OECD%20Transition.pdf
https://www.kyivpost.com/technology/how-technology-is-changing-ukrainian-agriculture-for-better.html
https://www.agroberichtenbuitenland.nl/actueel/nieuws/2019/05/27/how-technology-is-changing-ukrainian-agriculture-for-better
https://www.agroberichtenbuitenland.nl/actueel/nieuws/2019/05/27/how-technology-is-changing-ukrainian-agriculture-for-better
https://www.usda.gov/topics/farming/crop-production
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be the best citizens 

Student activities 

Students display and celebrate their acts of social responsibility. They have gatherings on campus to 

showcase the causes they volunteer for. The youth take part in gleeful competitions, indulge in gossip about 

the student unions. Although not as relevant to mankind, these gatherings attract a good deal of involvement, 

donations and attention for organizations and charities.The students enjoy the day meaningfully with the 

thoughts and works of Mr. Kalam. 

Celebrations 

World Student Day is a celebration of multiculturalism, diversity and cooperation among students 

across the globe. World Student Day has become an occasion for universities over the world to boast their 

masses of international students, and the good they do for the local community.According to DR.APJ Abdul 

Kalam, students should have an aim in life, acquire knowledge through all possible sources, work hard and 

never accept defeat by the problem, always defeat the problem and succeed. 
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ɺɸʈɯɸʊʀɺʅɯʉʊʔ ʇɽʈɽʂʃɸɼʋ ɻɽʈʋʅɼɯʗ ʊɸ ɻɽʈʋʅɼɯɸʃʔʅʀʍ ɿɺʆʈʆʊɯɺ 

ʇɯʉʃʗ ʇʈʀʁʄɽʅʅʀʂɯɺ 

ɼ. ʊʫʟʦʚʘ, ʩʪ. ʛʨ.ɸʂ-19 

ɯ. ɻʦʣʦʚʢʦ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʚʠʢʣʘʜʘʯ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʋ ʢʦʥʪʝʢʩʪʽ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʪʝʭʥʽʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʷʢ ʤʘʡʙʫʪʥʽʭ 

ʩʧʝʮʽʘʣʽʩʪʽʚ, ʟʜʘʪʥʠʭ ʥʘʣʘʛʦʜʞʫʚʘʪʠ ʤʽʞʥʘʨʦʜʥʫ ʧʨʦʬʝʩʽʡʥʫ ʜʽʶ, ʚʝʩʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʝ ʧʨʦʬʝʩʽʡʥʝ 

ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʽʥʦʟʝʤʥʠʤʠ ʢʦʣʝʛʘʤʠ ʪʘ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʘʥʛʣʦʤʦʚʥʦʶ ʣʽʪʝʨʘʪʫʨʦʶ ʟʘ ʬʘʭʦʤ ʦʩʦʙʣʠʚʦʛʦ 

ʪʝʦʨʝʪʠʯʥʦʛʦ ʽ ʧʨʘʢʪʠʯʥʦʛʦ ʽʥʪʝʨʝʩʫ ʥʘʙʫʚʘʻ ʧʨʦʙʣʝʤʘ ʧʝʨʝʢʣʘʜʫ ʜʝʷʢʠʭ ʩʢʣʘʜʥʠʭ ʜʣʷ 

ʫʢʨʘʾʥʦʤʦʚʥʠʭ ʩʪʫʜʝʥʪʽʚ ʛʨʘʤʘʪʠʯʥʠʭ ʷʚʠʱ ʚ ʪʝʢʩʪʘʭ ʪʝʭʥʽʯʥʦʾ ʪʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʪʝʤʘʪʠʢʠ, 

ʟʦʢʨʝʤʘ ʛʝʨʫʥʜʽʷ ʪʘ ʛʝʨʫʥʜʽʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɻʝʨʫʥʜʽʡ ʥʘʣʝʞʠʪʴ ʜʦ ʧʦʰʠʨʝʥʠʭ ʛʨʘʤʘʪʠʯʥʠʭ ʷʚʠʱ 

ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ, ʽ ʟʘʚʞʜʠ ʫ ʧʨʦʮʝʩʽ ʧʝʨʝʢʣʘʜʫ ʨʝʧʨʝʟʝʥʪʫʻ ʦʩʦʙʣʠʚʫ ʩʢʣʘʜʥʽʩʪʴ.  ʋ ʥʘʰʽʡ ʨʦʙʦʪʽ ʤʠ, 

ʧʦ-ʧʝʨʰʝ, ʟôʷʩʫʻʤʦ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʛʝʨʫʥʜʽʡ ʟ ʥʘʫʢʦʚʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʚʠʜʽʣʠʤʦ ʡʦʛʦ ʟʥʘʯʝʥʥʷ 

ʪʘ ʬʫʥʢʮʽʾ ʚ ʨʝʯʝʥʥʽ; ʧʦ-ʜʨʫʛʝ, ʨʦʟʛʣʷʥʝʤʦ ʧʦʪʝʥʮʽʡʥʽ ʪʨʫʜʥʦʱʽ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʫ ʩʪʫʜʝʥʪʘ 

ʧʽʜ ʯʘʩ ʧʝʨʝʢʣʘʜʫ ʛʝʨʫʥʜʽʷ; ʧʦ-ʪʨʝʪʻ, ʥʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʩʠʩʪʝʤʘʪʠʟʫʻʤʦ ʩʧʦʩʦʙʠ 

ʧʝʨʝʢʣʘʜʫ ʛʝʨʫʥʜʽʷ ʽ ʛʝʨʫʥʜʽʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ. 

ɻʝʨʫʥʜʽʡ (Gerund) ï ʮʝ ʙʝʟʦʩʦʙʦʚʘ ʬʦʨʤʘ ʜʽʻʩʣʦʚʘ, ʷʢʘ ʧʦʻʜʥʫʻ ʫ ʩʦʙʽ ʚʣʘʩʪʠʚʦʩʪʽ ʷʢ ʜʽʻʩʣʦʚʘ, 

ʪʘʢ ʽ ʽʤʝʥʥʠʢʘ. ɻʝʨʫʥʜʽʡ ʫʪʚʦʨʶʻʪʴʩʷ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʜʦ ʥʝʦʟʥʘʯʝʥʦʾ (ʽʥʬʽʥʽʪʠʚʥʦʾ) ʬʦʨʤʠ 

ʜʽʻʩʣʦʚʘ ʟʘʢʽʥʯʝʥʥʷ óï ingô (to absorb - absorbing; to get- getting) ʽ ʧʨʝʜʩʪʘʚʣʷʻ ʚ ʘʥʛʣʽʡʩʴʢʽʡ ʤʦʚʽ IV 

ʬʦʨʤʫ ʜʽʻʩʣʦʚʘ. ɻʝʨʫʥʜʽʡ ʥʝ ʚʠʨʘʞʘʻ ʯʠʩʣʦ, ʦʩʦʙʫ, ʩʧʦʩʦʙʠ ʪʘ ʥʝ ʚʞʠʚʘʻʪʴʩʷ ʟ ʘʨʪʠʢʣʷʤʠ. ɺ 

ʫʢʨʘʾʥʩʴʢʽʡ ʤʦʚʽ ʬʦʨʤʽ ʛʝʨʫʥʜʽʷ ʚʽʜʧʦʚʽʜʘʶʪʴ ʽʤʝʥʥʠʢʠ, ʱʦ ʫʪʚʦʨʠʣʠʩʷ ʚʽʜ ʜʽʻʩʣʽʚ (reading- ʯʠʪʘʥʥʷ), 

ʬʦʨʤʘ ʽʥʬʽʥʽʪʠʚʫ (began testing ï ʧʦʯʘʚ ʪʝʩʪʫʚʘʪʠ), ʘ ʪʘʢʦʞ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʜʽʻʧʨʠʢʤʝʪʥʠʢʠ ʪʘ 

ʜʽʻʧʨʠʩʣʽʚʥʠʢʠ (being shown - ʧʦʢʘʟʘʥʠʡ, analyzing - ʘʥʘʣʽʟʫʶʯʠ). ʗʢ ʽ ʜʽʻʩʣʦʚʦ, ʛʝʨʫʥʜʽʡ ʥʘʟʠʚʘʻ ʜʽʶ 

ʽ ʤʘʻ ʩʢʣʘʜʥʽ (ʘʥʘʣʽʪʠʯʥʽ) ʬʦʨʤʠ, ʱʦ ʚʢʘʟʫʶʪʴ ʥʘ ʧʨʦʩʪʠʡ ʪʘ ʧʝʨʬʝʢʪʥʠʡ ʯʘʩ, ʘʢʪʠʚʥʠʡ ʪʘ ʧʘʩʠʚʥʠʡ 

ʩʪʘʥ. 

ɺ ʨʝʯʝʥʥʽ ʛʝʨʫʥʜʽʡ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʜʝʢʽʣʴʢʘ ʬʫʥʢʮʽʡ, ʦʩʢʽʣʴʢʠ ʚʞʠʚʘʻʪʴʩʷ ʚ ʷʢʦʩʪʽ ʧʽʜʤʝʪʘ 

(Testing of the new model will be held next month), ʽʤʝʥʥʦʾ ʯʘʩʪʠʥʠ ʩʢʣʘʜʥʦʛʦ ʧʨʠʩʫʜʢʘ, ʦʩʢʽʣʴʢʠ ʮʷ 

ʬʦʨʤʘ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʪʽ ʞ ʩʘʤʽ ʬʫʥʢʮʽʾ, ʱʦ ʡ ʽʤʝʥʥʠʢ (He was seen observing the correct voltage 
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limits when charging a lead acid battery), ʯʘʩʪʠʥʠ ʩʢʣʘʜʝʥʦʛʦ ʜʽʻʩʣʽʚʥʦʛʦ ʧʨʠʩʫʜʢʘ (They started 

financing of a new project), ʧʨʷʤʦʛʦ ʜʦʜʘʪʢʫ (We experimented charging a lead acid battery), ʦʟʥʘʯʝʥʥʷ 

(We continued the experiment of charging a lead acid battery) ʪʘ ʦʙʩʪʘʚʠʥʠ (We have a lead acid battery 

charging long.)  

ʆʩʢʽʣʴʢʠ ʚ ʘʥʛʣʽʡʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʛʝʨʫʥʜʽʡ ʥʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʧʽʩʣʷ 

ʧʨʠʡʤʝʥʥʠʢʽʚ ʫ ʬʫʥʢʮʽʾ ʦʟʥʘʯʝʥʥʷ ʪʘ ʦʙʩʪʘʚʠʥʠ, ʧʨʦʧʦʥʫʻʤʦ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʚʘʨʽʘʪʠʚʥʽʩʪʴ 

ʧʝʨʝʢʣʘʜʫ ʪʘʢʠʭ ʛʨʘʤʘʪʠʯʥʠʭ ʷʚʠʱ. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʧʝʨʝʢʣʘʜ ʛʝʨʫʥʜʽʷ, ʷʢʠʡ ʚ ʨʝʯʝʥʥʽ ʩʪʦʾʪʴ ʧʽʩʣʷ ʧʨʠʡʤʝʥʥʠʢʘ ʟʘʣʝʞʠʪʴ ʷʢ ʚʽʜ 

ʡʦʛʦ ʣʝʢʩʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʪʘʢ ʽ ʚʽʜ ʩʧʦʣʫʯʫʚʘʥʦʩʪʽ ʟ ʧʨʠʡʤʝʥʥʠʢʦʤ, ʷʢʠʡ ʥʝʩʝ ʧʝʚʥʝ ʩʤʠʩʣʦʚʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʫʪʴ ʨʝʯʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ: "On finding" ï ʚʠʷʚʠʚʰʠ;"After gassing off chlorine ï 

"ʇʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʛʘʟʦʧʦʜʽʙʥʦʛʦ ʭʣʦʨʫ (ʘʙʦ: ʧʽʩʣʷ ʪʦʛʦ ʷʢ ʙʫʚ ʚʠʣʫʯʝʥʠʡ... ʘʙʦ: ʚʠʜʘʣʠʚʰʠ); "Before 

proceeding to deal with" ï ʇʝʨʰ ʥʽʞ ʧʨʠʩʪʫʧʠʪʠ ʜʦ... 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʧʽʩʣʷ ʧʨʠʡʤʝʥʥʠʢʽʚ on (upon) ʪʘ after ʟʘʟʚʠʯʘʡ ʧʝʨʬʝʢʪʥʠʡ ʛʝʨʫʥʜʽʡ ʥʝ 

ʚʞʠʚʘʻʪʴʩʷ. ʇʨʠʡʤʝʥʥʠʢ after ʟ ʛʝʨʫʥʜʽʻʤ, ʷʢ ʧʨʘʚʠʣʦ, ʚʞʠʚʘʻʪʴʩʷ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʭʦʯʫʪʴ 

ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʜʽʷ, ʚʠʨʘʞʝʥʘ ʛʝʨʫʥʜʽʻʤ, ʧʝʨʝʜʫʻ ʜʽʾ, ʷʢʘ ʚʠʨʘʞʝʥʘ ʜʽʻʩʣʦʚʦʤ ʚ ʦʩʦʙʦʚʽʡ ʬʦʨʤʽ. ɼʣʷ 

ʚʠʨʘʞʝʥʥʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʽʡ ʚʞʠʚʘʻʪʴʩʷ ʛʝʨʫʥʜʽʡ ʽʟ ʧʨʠʡʤʝʥʥʠʢʦʤ on. 

ɿʫʧʠʥʠʤʦʩʷ ʥʘ ʩʧʦʩʦʙʘʭ ʧʝʨʝʢʣʘʜʫ ʛʝʨʫʥʜʽʷ ʧʽʩʣʷ ʧʨʠʡʤʝʥʥʠʢʽʚ by ʪʘ by means of. 

ʉʧʦʣʫʯʝʥʥʷ ʮʠʭ ʧʨʠʡʤʝʥʥʠʢʽʚ ʟ ʛʝʨʫʥʜʽʻʤ ʚʽʜʧʦʚʽʜʘʻ ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʤʦʚʽ: 1) ʩʧʦʣʫʯʝʥʥʷʤ: "ʟʘ 

ʜʦʧʦʤʦʛʦʶ", "ʰʣʷʭʦʤ", "ʟʘ ʜʦʧʦʤʦʛʦʶ" + ʽʤʝʥʥʠʢ; 2) ʽʤʝʥʥʠʢʫ ʚ ʦʨʫʜʥʦʤʫ ʚʽʜʤʽʥʢʫ; 3) ʦʩʦʙʦʚʽʡ 

ʬʦʨʤʽ ʜʽʻʩʣʦʚʘ, ʱʦ ʚʚʦʜʠʪʴʩʷ ʩʣʦʚʘʤʠ "ʪʠʤ, ʱʦ"; 4) ʜʽʻʧʨʠʩʣʽʚʥʠʢʫ. ʅʘʧʨʠʢʣʘʜ: "You may help us by 

financing this project". ɺʠ ʤʦʞʝʪʝ ʜʦʧʦʤʦʛʪʠ ʥʘʤ ʬʽʥʘʥʩʫʚʘʥʥʷʤ ʮʴʦʛʦ ʧʨʦʝʢʪʫ (ʘʙʦ: ʪʠʤ, ʱʦ 

ʧʨʦʬʽʥʘʥʩʫʻʪʝ ʮʝʡ ʧʨʦʝʢʪ; ʘʙʦ: ʧʨʦʬʽʥʘʥʩʫʚʘʚʰʠ ʮʝʡ ʧʨʦʝʢʪ)."They succeeded in raising the accuracy 

of their measurements by means of ʽntroducʽng another variable". ɰʤ ʫʜʘʣʦʩʷ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʽʚ 

ʪʠʤ, ʱʦ ʚʦʥʠ ʚʚʝʣʠ ʱʝ ʦʜʥʫ ʟʤʽʥʥʫ ʚʝʣʠʯʠʥʫ (ʘʙʦ: ʯʝʨʝʟ (ʰʣʷʭʦʤ) ʫʚʝʜʝʥʥʷ (ʘʙʦ ʚʚʽʚʰʠ). 

ɿʘʟʥʘʯʠʤʦ ʚʘʨʽʘʥʪʠ ʧʝʨʝʢʣʘʜʫ ʛʝʨʫʥʜʽʷ ʧʽʩʣʷ ʧʨʠʡʤʝʥʥʠʢʽʚ ʪʘ ʧʨʠʡʤʝʥʥʠʢʦʚʠʭ ʩʧʦʣʫʯʝʥʴ 

ʪʠʧʫ: besʽdes, ʽnstead of, ʽn preference to, apart (asʽde) from, except, save, ʽn addʽtʽon to, together wʽth, 

beyond.ɻʝʨʫʥʜʽʡ ʪʘ ʛʝʨʫʥʜʽʘʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʧʝʨʝʢʣʘʜʘʶʪʴʩʷ: 1) ʽʤʝʥʥʠʢʦʤ ʟ ʧʨʠʡʤʝʥʥʠʢʦʤ; 2) 

ʦʩʦʙʦʚʦʶ ʬʦʨʤʦʶ ʜʽʻʩʣʦʚʘ, ʱʦ ʚʚʦʜʠʪʴʩʷ ʩʧʦʣʫʯʥʠʤʠ ʩʣʦʚʘʤʠ "ʢʨʽʤ ʪʦʛʦ, ʱʦ", "ʙʝʟ ʪʦʛʦ, ʱʦʙ", 

"ʧʦʨʷʜ ʟ ʪʠʤ, ʱʦ", "ʟʘʤʽʩʪʴ ʪʦʛʦ, ʱʦʙ" ʽ ʪ.ʜ. ʅʘʧʨʠʢʣʘʜ: "Besʽdes beʽng very ʽnvolved thʽs procedure ʽs 

very costly" ʂʨʽʤ ʪʦʛʦ, ʱʦ ʮʷ ʤʝʪʦʜʠʢʘ ʜʫʞʝ ʩʢʣʘʜʥʘ, ʚʦʥʘ ʚʠʤʘʛʘʻ ʚʝʣʠʢʠʭ ʚʠʪʨʘʪ". "ɯnstead of usʽng 

chlorʽne, they took bromʽne". ʅʘʪʦʤʽʩʪʴ  ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʣʦʨʫ (ʘʙʦ: ʟʘʤʽʩʪʴ ʪʦʛʦ ʱʦʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʭʣʦʨ) ʚʦʥʠ ʚʟʷʣʠ ʙʨʦʤ.  

ɺʘʨʪʦ ʘʢʮʝʥʪʫʚʘʪʠ ʫʚʘʛʫ, ʱʦ ʧʨʠ ʧʝʨʝʢʣʘʜʽ ʛʝʨʫʥʜʽʷ ʧʽʩʣʷ ʧʨʠʡʤʝʥʥʠʢʽʚ ʪʘ ʧʨʠʡʤʝʥʥʠʢʦʚʠʭ 

ʩʧʦʣʫʯʝʥʴ ʪʠʧʫ: for, on account of, because of, due to, through, owʽng to, thanks to, wʽth the object to (of), 

with aview to, with the aim of, for the purpose (sake) of, ʫʢʨʘʾʥʩʴʢʠʡ ʝʢʚʽʚʘʣʝʥʪ ʙʫʜʝ ʚʠʨʘʞʝʥʦ: 1) 

ʩʧʦʣʫʯʝʥʥʷʤ: "ʜʣʷ", "ʯʝʨʝʟ", "ʟ ʤʝʪʦʶ + ʽʤʝʥʥʠʢ"; 2) ʦʩʦʙʦʚʦʶ ʬʦʨʤʦʶ ʜʽʻʩʣʦʚʘ ʚ ʜʨʫʛʦʨʷʜʥʦʤʫ 

ʨʝʯʝʥʥʽ, ʱʦ ʚʚʦʜʠʪʴʩʷ ʩʧʦʣʫʯʥʠʤʠ ʩʣʦʚʘʤʠ "ʟʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ", "ʚʥʘʩʣʽʜʦʢ ʪʦʛʦ, ʱʦ", "ʜʣʷ ʪʦʛʦ, 

ʱʦʙ" ʽ ʪ.ʧ. ʅʘʧʨʠʢʣʘʜ: "This apparatus is used for charging a lead acid battery". ʎʝʡ ʧʨʠʣʘʜ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʟʘʨʷʜʞʝʥʥʷʩʚʠʥʮʝʚʦ-ʢʠʩʣʦʪʥʦʛʦ ʘʢʫʤʫʣʷʪʦʨʘ (ʘʙʦ: ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ʟʘʨʷʜʠʪʠʩʚʠʥʮʝʚʦ-ʢʠʩʣʦʪʥʠʡ ʘʢʫʤʫʣʷʪʦʨ)."Catalyst poisons normally act through being very strongly 

adsorbed and covering the main part of the surface". ɿʚʠʯʘʡʥʦ ʢʘʪʘʣʽʪʠʯʥʽ ʦʪʨʫʪʠ ʜʽʶʪʴ ʫʥʘʩʣʽʜʦʢ ʪʦʛʦ, 

ʱʦ ʚʦʥʠ ʜʫʞʝ ʩʠʣʴʥʦ ʘʙʩʦʨʙʫʶʪʴʩʷ ʽ ʧʦʢʨʠʚʘʶʪʴ ʦʩʥʦʚʥʫ ʯʘʩʪʠʥʫ ʧʦʚʝʨʭʥʽ. 

ɼʫʞʝ ʧʦʰʠʨʝʥʠʤ ʻ ʚʞʠʚʘʥʥʷ ʛʝʨʫʥʜʽʷ ʧʽʩʣʷ ʧʨʠʡʤʝʥʥʠʢʘ wʽthout, ʷʢʠʡ ʙʫʜʝ ʧʝʨʝʢʣʘʜʘʪʠʩʷ ʥʘ 

ʫʢʨʘʾʥʩʴʢʫ ʤʦʚʫ: 1) ʽʤʝʥʥʠʢʦʤ ʟ ʧʨʠʡʤʝʥʥʠʢʦʤ "ʙʝʟ"; 2) ʦʩʦʙʦʚʦʶ ʬʦʨʤʦʶ ʜʽʻʩʣʦʚʘ, ʱʦ ʚʚʦʜʠʪʴʩʷ 

ʩʧʦʣʫʯʥʠʢʘʤʠ "ʷʢʱʦ", "ʷʢʱʦ ʥʝ" ʽ ʩʧʦʣʫʯʥʠʤʠ ʩʣʦʚʘʤʠ "ʙʝʟ ʪʦʛʦ, ʱʦʙ"; "ʟʘ ʫʤʦʚʠ, ʷʢʱʦ"; "ʘʣʝ"; 3) 

ʜʽʻʧʨʠʩʣʽʚʥʠʢʦʤ ʟ ʟʘʧʝʨʝʯʝʥʥʷʤ "ʥʝ". ʅʘʚʝʜʝʤʦ ʜʝʢʽʣʴʢʘ ʧʨʠʢʣʘʜʠ. Wʽthout beʽng subjected to specʽal 

treatment rubber cannot be extensʽvely used. ï ɹʝʟ ʩʧʝʮʽʘʣʴʥʦʾ ʦʙʨʦʙʢʠ (ʘʙʦ: ʷʢʱʦ ʢʘʫʯʫʢ ʥʝ ʙʫʜʝ 

ʩʧʝʮʽʘʣʴʥʦ ʦʙʨʦʙʣʝʥʠʡ, ʘʙʦ: ʥʝ ʙʫʜʫʯʠ ʩʧʝʮʽʘʣʴʥʦ ʦʙʨʦʙʣʝʥʠʤ, ʘʙʦ: ʷʢʱʦ ʥʝ ʙʫʜʝ ʩʧʝʮʽʘʣʴʥʦʾ 

ʦʙʨʦʙʢʠ), ʩʠʨʠʡ ʢʘʫʯʫʢ ʥʝ ʤʦʞʥʘ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ. 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ ʧʝʨʝʢʣʘʜ ʛʝʨʫʥʜʽʷ ʧʽʩʣʷ ʧʨʠʡʤʝʥʥʠʢʘ ʽn spʽte of, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʚ ʫʢʨʘʾʥʩʴʢʽʡ 

ʤʦʚʽ: 1) ʽʤʝʥʥʠʢʫ ʟ ʧʨʠʡʤʝʥʥʠʢʦʤ "ʥʝʟʚʘʞʘʶʯʠ ʥʘ"; 2) ʦʩʦʙʦʚʽʡ ʬʦʨʤʽ ʜʽʻʩʣʦʚʘ, ʱʦ ʚʚʦʜʠʪʴʩʷ 

ʩʧʦʣʫʯʥʠʤʠ ʩʣʦʚʘʤʠ "ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ". ʅʘʧʨʠʢʣʘʜ: ɯn spʽte of havʽng met wʽth faʽlure they 
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contʽnued experʽmentʽng. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚʦʥʠ ʟʘʟʥʘʣʠ ʥʝʚʜʘʯʽ (ʘʙʦ: ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʝʚʜʘʯʫ), 

ʚʦʥʠ ʧʨʦʜʦʚʞʫʚʘʣʠ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ. 

ɭ ʯʠʤʘʣʦ ʚʘʨʽʘʥʪʽʚ ʧʝʨʝʢʣʘʜʫ ʛʝʨʫʥʜʽʷ ʧʽʩʣʷ ʩʢʣʘʜʝʥʠʭ ʧʨʠʡʤʝʥʥʠʢʽʚ ʽn case of, ʽn the event of, 

subject to. ʉʧʦʣʫʯʝʥʥʷ ʮʠʭ ʚʠʧʘʜʢʽʚ ʟ ʛʝʨʫʥʜʽʻʤ ʚʽʜʧʦʚʽʜʘʻ ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʤʦʚʽ: 1) ʩʧʦʣʫʯʥʠʢʘʤ: "ʫ 

ʚʠʧʘʜʢʫ", "ʟʘ ʫʤʦʚʠ + ʽʤʝʥʥʠʢ"; 2) ʦʩʦʙʦʚʽʡ ʬʦʨʤʽ ʜʽʻʩʣʦʚʘ, ʱʦ ʚʚʦʜʠʪʴʩʷ ʩʧʦʣʫʯʥʠʤʠ ʩʣʦʚʘʤʠ "ʫ 

ʚʠʧʘʜʢʫ, ʷʢʱʦ", "ʟʘ ʫʤʦʚʠ, ʱʦ". ʅʘʧʨʠʢʣʘʜ: ɯn case of the reactʽon proceedʽng wʽthout explosʽon ʽt would 

be consʽdered useful". ʗʢʱʦ ʨʝʘʢʮʽʷ ʙʫʜʝ ʧʨʦʪʽʢʘʪʠ ʙʝʟ ʚʠʙʫʭʫ, ʤʦʞʥʘ ʙʫʜʝ ʚʚʘʞʘʪʠ, ʱʦ ʚʦʥʘ ʢʦʨʠʩʥʘ. 

ʇʽʩʣʷ ʜʽʻʩʣʦʚʘ to be ʧʨʠʡʤʝʥʥʠʢʠ agaʽnst, for ʪʘ ʧʨʠʡʤʝʥʥʠʢʦʚʽ ʩʧʦʣʫʯʝʥʥʷ ʪʠʧʫ: on the poʽnt 

of, far from ʧʝʨʝʢʣʘʜʘʶʪʴʩʷ ʥʘ ʫʢʨʘʾʥʩʴʢʫ ʤʦʚʫ ʦʩʦʙʦʚʦʶ ʬʦʨʤʦʶ ʜʽʻʩʣʦʚʘ ʥʘʩʪʫʧʥʠʤʠ ʩʣʦʚʘʤʠ: 

ʙʫʪʠ ʧʨʦʪʠ ʪʦʛʦ, ʱʦʙ (to be agaʽnst); ʙʫʪʠ ʟʘ ʪʝ, ʱʦʙ (to be for); ʟʙʠʨʘʪʠʩʷ (to be on the poʽnt of); ʙʫʪʠ 

ʜʘʣʝʢʦ ʥʝ (to be far from). ʅʘʧʨʠʢʣʘʜ: They were agaʽnst postponʽng the dʽscussʽon of thʽs problem.ï 

ɺʦʥʠ ʙʫʣʠ ʧʨʦʪʠ ʪʦʛʦ, ʱʦʙ ʚʽʜʢʣʘʩʪʠ ʦʙʛʦʚʦʨʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ.We were all for startʽng the 

experʽments at once. ï ʄʠ ʙʫʣʠ ʫʩʽ ʟʘ ʪʝ ʱʦʙ ʥʝʛʘʡʥʦ ʧʦʯʘʪʠ ʜʦʩʣʽʜʠ. 

ʆʪʞʝ, ʷʢ ʚʠʩʥʦʚʦʢ, ʤʦʞʥʘ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʽʩʥʫʻ ʯʠʤʘʣʦ ʚʘʨʽʘʥʪʽʚ ʧʝʨʝʢʣʘʜʫ ʛʝʨʫʥʜʽʷ ʧʽʩʣʷ 

ʧʨʠʡʤʝʥʥʠʢʽʚ. ʆʩʢʽʣʴʢʠ ʽʩʥʫʻ ʯʠʤʘʣʦ ʧʨʠʡʤʝʥʥʠʢʽʚ ʚ ʘʥʛʣʽʡʩʴʢʽʡ ʤʦʚʽ, ʪʦ ʾʭ ʤʦʞʥʘ ʧʝʨʝʢʣʘʩʪʠ 

ʙʘʛʘʪʴʤʘ ʩʧʦʩʦʙʘʤʠ ʥʘ ʫʢʨʘʾʥʩʴʢʫ ʤʦʚʫ. ʗʢ ʧʨʘʚʠʣʦ, ʛʝʨʫʥʜʽʡ ʧʽʩʣʷ ʧʨʠʡʤʝʥʥʠʢʘ ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ 

ʫʢʨʘʾʥʩʴʢʫ ʤʦʚʫ ʽʤʝʥʥʠʢʦʤ, ʱʦ ʚʚʦʜʠʪʴʩʷ ʩʧʦʣʫʯʥʠʤ ʩʣʦʚʦʤ, ʜʽʻʧʨʠʩʣʽʚʥʠʢʦʤ, ʦʩʦʙʦʚʦʶ ʬʦʨʤʦʶ 

ʜʽʻʩʣʦʚʘ, ʱʦ ʚʚʦʜʠʪʴʩʷ ʩʧʦʣʫʯʥʠʤʠ ʩʣʦʚʘʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʨʝʢʣʘʜʫ ʧʨʠʡʤʝʥʥʠʢʽʚ. 
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ɻʆʉʇʆɼɸʈʉʊɺɯ ʋʂʈɸɰʅʀ ʊɸ ʉʐɸ 

ɺ. ʋʤʘʥʝʮʴ, ʩʪ. ʛʨ. ɸɻ-19 

ʆ. ɻʘʚʨʠʣʝʥʢʦ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʙʫʜʴ-ʷʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʛʘʣʫʟʽ, ʢʨʘʾʥʠ ʥʝʤʦʞʣʠʚʠʡ ʙʝʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡ ʪʘ ʪʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ, ʦʩʢʽʣʴʢʠ ʨʽʚʝʥʴ ʘʢʪʠʚʽʟʘʮʽʾ ʦʩʪʘʥʥʽʭ 

ʚʠʟʥʘʯʘʶʪʴ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʷʢ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ, ʪʘʢ ʽ ʟʦʚʥʽʰʥʴʦʤʫ 

ʨʠʥʢʘʭ. ʅʠʥʽ ʦʩʥʦʚʥʠʤ ʚʠʢʣʠʢʦʤ ʩʚʽʪʦʚʠʭ ʽʥʥʦʚʘʮʽʡʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʻ ʨʦʟʚʠʪʦʢ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʷʢʠʡ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʜʠʥʘʤʽʯʥʽʩʪʴ ʘʛʨʦʚʠʨʦʙʥʠʮʪʚʘ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʈʦʟʛʣʷʥʝʤʦ ʨʦʟʚʠʪʦʢ ʽʥʥʦʚʘʮʽʡ ʚ ɸʇʂ ʋʢʨʘʾʥʠ ʪʘ ʉʐɸ. 

ʑʦ ʚ ʋʢʨʘʾʥʽ, ʱʦ ʚ ʉʐɸ ʻ ʦʩʥʦʚʥʽ ʚʠʨʦʱʫʚʘʥʽ ʢʫʣʴʪʫʨʠ, ʚ ʥʘʩ ʮʝ ʩʦʥʷʰʥʠʢ, ʮʫʢʨʦʚʽ ʙʫʨʷʢʠ 

ʪʘ ʟʝʨʥʦʚʽ (ʧʰʝʥʠʮʷ, ʞʠʪʦ, ʦʚʝʩ), ʘ ʚ ʉʐɸ ʮʝ ʢʫʢʫʨʫʜʟʘ, ʩʦʨʛʦ, ʪʘ ʷʯʤʽʥʴ. ɸʣʝ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʧʝʨʰʦʾ ʯʠ ʜʨʫʛʦʾ ʢʨʘʾʥʠ, ʪʨʝʙʘ ʨʦʟʫʤʽʪʠ, ʱʦ ʛʦʣʦʚʥʝ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʙʫʜʴ-

ʷʢʦʾ ʢʨʘʾʥʠ ʚʘʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ.  

ʇʦʯʥʝʤʦ ʟ ʋʢʨʘʾʥʠ, ʘʜʞʝ ʪʫʪ ʽʥʥʦʚʘʮʽʾ ʥʝ ʪʘʢʽ ʤʘʩʰʪʘʙʥʽ. ɿʛʽʜʥʦ ʜʝʢʽʣʴʢʦʭ ʩʪʘʪʝʡ ʚ ʤʝʨʝʞʽ 

ɯʥʪʝʨʥʝʪ ʩʪʘʣʦ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʚ ʥʘʩ ʜʫʞʝ ʧʽʢʣʫʶʪʴʩʷ ʧʨʦ ʚʨʦʞʘʡʥʽʩʪʴ, ʩʪʚʦʨʶʶʯʽ ʧʨʝʧʘʨʘʪʠ, ʷʢʽ ʾʾ 

ʧʽʜʚʠʱʫʶʪʴ. ʃʠʰʝ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʧʦʯʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʝʚʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʘ  ʥʝ ʣʠʰʝ ʧʨʝʧʘʨʘʪʠ.  

ɼʣʷ ʧʨʠʢʣʘʜʫ, ʮʴʦʛʦ ʨʦʢʫ ʫʢʨʘʾʥʩʴʢʽ ʬʽʟʠʢʠ ʩʪʚʦʨʠʣʠ ʫʥʽʢʘʣʴʥʫ ʪʝʭʥʦʣʦʛʽʶ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ 

ʣʘʥʮʶʞʦʢ ʟ ʛʽʜʨʦʫʜʘʨʽʚ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʨʝʟʦʥʘʥʩʥʦʛʦ ʧʦʣʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʚʦʥʠ 
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ʧʝʨʝʨʦʙʣʷʶʪʴ ʚʦʜʥʫ ʝʤʫʣʴʩʽʶ ʟ ʣʝʦʥʘʨʜʽʪʫ ʚ ʨʝʛʫʣʷʪʦʨ ʨʦʩʪʫ ʚʠʱʦʾ ʢʘʪʝʛʦʨʽʾ ʜʣʷ ʨʦʩʣʠʥ. ʎʝʡ 

ʽʥʥʦʚʘʮʽʡʥʠʡ ʨʝʛʫʣʷʪʦʨ ʨʦʩʪʫ ʝʬʝʢʪʠʚʥʦ ʜʽʻ ʥʘ ʨʦʩʣʠʥʠ, ʧʽʜʚʠʱʫʻ ʽʤʫʥʽʪʝʪ ʪʘ ʟʙʽʣʴʰʫʻ ʚʨʦʞʘʡʥʽʩʪʴ.  

ʅʫ ʘ ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʦʙʨʦʙʽʪʢʠ ˇʨʫʥʪʫ. ʊʦ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ ʻ ʪʨʠ ʦʩʥʦʚʥʽ ʪʝʭʥʦʣʦʛʽʾ. ʇʝʨʰʘ - 

"Mʽnʽ-tʽll", ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʤʽʥʽʤʽʟʘʮʽʶ ʪʝʭʥʽʢʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ˇʨʫʥʪ ʧʽʜ ʯʘʩ ʡʦʛʦ ʦʙʨʦʙʽʪʢʫ, 

ʱʦ ʧʽʜʚʠʱʫʻ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʡ ʝʢʦʣʦʛʽʯʥʽʩʪʴ ʧʨʦʮʝʩʫ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣɹʪʫʨ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʦʛʦ ʚʧʣʠʚʫ, ʩʫʪʪʻʚʦʛʦ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ ʚʠʪʨʘʪ 

ʧʘʣʠʚʘ, ʜʦʙʨʠʚ, ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ, ʩʢʦʨʦʯʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ, 

ʟʨʦʩʪʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ, ʦʧʪʠʤʽʟʘʮʽʾ ʩʽʚʦʟʤʽʥ, ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʦʱʦ. ɼʨʫʛʘ 

- "Nʦ-tʽll" ʘʙʦ "Zero-tʽll" (ʪʝʭʥʦʣʦʛʽʷ ʥʫʣʴʦʚʦʛʦ ʦʙʨʦʙʽʪʢʫ) ʷʢ ʩʧʦʩʽʙ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ, ʱʦ ʥʝ 

ʧʨʦʧʦʥʫʻ ʤʝʭʘʥʽʯʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʫʩʫʥʝʥʥʷ ʫʱʽʣʴʥʝʥʴ ʥʘ ʛʣʠʙʠʥʽ 30ï35 ʩʤ. ɺʦʥʘ ʻ ʽʜʝʘʣʴʥʦʶ 

ʩʠʩʪʝʤʦʶ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʜʣʷ ʟʘʭʠʩʪʫ ʧʦʚʝʨʭʥʽ ʚʽʜ ʝʨʦʟʽʾ. ɼʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʚʠʥʘʡʜʝʥʘ ʽ ʨʦʟʚʠʥʫʪʘ ʚ 

ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʪʘ ʉʐɸ ʱʝ ʚ ʤʠʥʫʣʦʤʫ ʩʪʦʣʽʪʪʽ. ʊʨʝʪʷ - "Strʽp-tʽll" (ʩʤʫʛʦʚʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ) ï ʮʝ 

ʩʠʩʪʝʤʘ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʟʘ ʷʢʦʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʽʥʽʤʘʣʴʥʘ ʦʙʨʦʙʢʘ ˇʨʫʥʪʫ. ɺʦʥʘ 

ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʧʝʨʝʚʘʛʠ ʟʚʠʯʘʡʥʦʾ ʦʙʨʦʙʢʠ ˇʨʫʥʪʫ, ʪʘʢʽ ʷʢ ʧʨʦʩʫʰʢʫ ˇʨʫʥʪʫ ʽ ʧʨʦʛʨʽʚ, ʽʟ ʤʦʞʣʠʚʽʩʪʶ 

ʾʭ ʟʘʭʠʩʪʫ ʧʨʠ ʨʽʣʣʽ ʟʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʟʘʯʽʧʘʻʪʴʩʷ ʣʠʰʝ ʪʘ ʜʽʣʷʥʢʘ ˇʨʫʥʪʫ, ʚ ʷʢʫ ʟʘʢʣʘʜʘʻʪʴʩʷ ʨʷʜʦʢ 

ʥʘʩʽʥʥʷ.  

ʇʨʦʜʦʚʞʠʤʦ ʉʐɸ. ʎʷ ʢʨʘʾʥʘ ʟʘʚʞʜʠ ʩʣʘʚʠʣʘʩʴ ʧʦʩʪʽʡʥʠʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷʤʠ ʽʥʥʦʚʘʮʽʡ. ʅʝ 

ʟʘʙʫʣʠ ʚ ʮʽʡ ʢʨʘʾʥʽ ʽ ʧʨʦ ʘʛʨʦʧʨʦʤʠʩʣʦʚʠʡ ʢʦʤʧʣʝʢʩ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʪʫʪ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʮʽʣʽ 

ʢʦʤʧôʶʪʝʨʥʽ ʩʠʩʪʝʤʠ ʟ ʧʨʠʩʪʨʦʾʚ. ʆʧʠʰʝʤʦ ʢʦʨʦʪʢʦ ʢʦʞʥʠʡ.  

ɼʨʦʥ ï ʦʜʠʥ ʽʟ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʭ ʽ ʰʠʨʦʢʦ ʜʦʩʪʫʧʥʠʭ ʨʦʟʫʤʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʨʦʙʣʷʪʴ 

ʚʝʣʠʢʽ ʫʩʧʽʭʠ ʥʘ ʘʛʨʦʘʨʝʥʽ. ʊʘʢʽ ʬʫʥʢʮʽʾ, ʷʢ ʥʘʜʘʥʥʷ ʥʦʚʠʭ ʩʧʦʩʦʙʽʚ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʛʣʠʙʣʝʥʦʛʦ ʧʦʚʩʶʜʥʦʛʦ ʘʥʘʣʽʟʫ, ʨʝʛʫʣʷʨʥʦʛʦ ʽ 

ʩʠʩʪʝʤʥʦʛʦ ʦʧʨʠʩʢʫʚʘʥʥʷ ʚʨʦʞʘʶ ʽ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʡʦʛʦ ʩʪʘʥʫ ï ʩʪʘʣʠ ʙʝʟʮʽʥʥʠʤʠ 

ʜʣʷ ʙʘʛʘʪʴʦʭ ʬʝʨʤʝʨʽʚ.  

ʈʦʟʫʤʥʘ ʨʦʙʦʪʦʪʝʭʥʽʢʘ ʜʣʷ ʟʙʦʨʫ ʚʨʦʞʘʶ. ʊʝʭʥʦʣʦʛʽʯʥʽ ʢʦʤʧʘʥʽʾ ʚʞʝ ʜʘʚʥʦ ʧʨʘʮʶʶʪʴ ʥʘʜ 

ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ ʙʝʟ ʚʦʜʽʷ ʚ ʨʽʟʥʽ ʛʘʣʫʟʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʽ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʩʪʘʣʦ 

ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʥʘʧʨʷʤʢʽʚ, ʜʝ ʧʦʜʽʙʥʘ ʪʝʭʥʽʢʘ ʚʠʷʚʠʣʘʩʷ ʚʢʨʘʡ ʥʝʦʙʭʽʜʥʘ ʽ ʢʦʨʠʩʥʘ. ʈʦʟʫʤʥʽ 

ʪʨʘʢʪʦʨʠ, ʦʩʥʘʱʝʥʽ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʽʟ çʛʦʪʦʚʠʤʠè ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ï 

ʜʘʚʘʯʘʤʠ, ʨʘʜʘʨʘʤʠ, ʩʠʩʪʝʤʘʤʠ GPS, ï ʾʟʜʷʪʴ ʧʦ ʧʦʣʷʭ, ʦʙʨʦʙʣʷʶʯʠ ʟʝʤʣʶ ʽ ʟʙʠʨʘʶʯʠ ʚʨʦʞʘʡ, ʥʝ 

ʧʦʪʨʝʙʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʫʯʘʩʪʽ ʚʦʜʽʷ.  

ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ ʽʨʠʛʘʮʽʡʥʽ ʩʠʩʪʝʤʠ. ɸʙʦ ʩʠʩʪʝʤʠ ʟʨʦʰʝʥʥʷ ï ʥʝʧʨʦʩʪʝ ʟʘʚʜʘʥʥʷ ʧʨʠ ʨʦʙʦʪʽ ʟ 

ʚʝʣʠʢʠʤʠ ʚʽʜʢʨʠʪʠʤʠ ʧʣʦʱʘʤʠ, ʧʨʦʪʝ, ʩʴʦʛʦʜʥʽ ʥʘ ʙʘʛʘʪʴʦʭ ʬʝʨʤʘʭ ʚʞʝ ʜʦʩʠʪʴ ʫʩʧʽʰʥʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ. ʆʩʥʦʚʥʘ ʧʨʦʙʣʝʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʪʘʢʠʭ ʩʠʩʪʝʤ ï ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʧʦʛʦʜʥʠʭ ʫʤʦʚ 

ʧʨʠ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʧʦʣʠʚʫ ʨʝʩʫʨʩʽʚ. ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ ʽʨʠʛʘʮʽʡʥʽ ʩʠʩʪʝʤʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʦʩʪʽʡʥʦʛʦ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʫʤʦʚ ˇʨʫʥʪʫ ʟ ʤʝʪʦʶ ʟʙʽʣʴʰʝʥʥʷ 

ʩʝʨʝʜʥʴʦʾ ʚʨʦʞʘʡʥʦʩʪʽ. ʎʝ ʥʝ ʣʠʰʝ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʦ ʤʝʥʰʦʾ ʣʶʜʩʴʢʦʾ ʧʨʘʮʽ, ʘ ʡ ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʜʣʷ 

ʟʥʠʞʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʚʠʪʨʘʪ. ʂʨʽʤ ʪʦʛʦ, ʩʠʩʪʝʤʠ ʟʨʦʰʝʥʥʷ ʚʢʨʘʡ ʚʘʞʣʠʚʽ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʡ ʦʙʣʽʢʫ 

ʩʪʘʪʠʩʪʠʢʠ ʩʧʦʞʠʚʘʥʥʷ ʧʨʽʩʥʦʾ ʚʦʜʠ.  

ʉʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʟʜʦʨʦʚôʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. ɿʚʠʯʘʡʥʽ ʤʝʪʦʜʠ ʤʦʥʽʪʦʨʠʥʛʫ 

ʟʜʦʨʦʚôʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʥʝʡʤʦʚʽʨʥʦ ʪʨʫʜʦʤʽʩʪʢʽ. ɹʘʛʘʪʦ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʦʤʧʘʥʽʡ 

ʧʨʘʮʶʶʪʴ ʥʘʜ ʨʦʟʨʦʙʢʦʶ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʟʤʦʞʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʤʦʥʽʪʦʨʠʥʛ, ʚʠʷʚʣʝʥʥʷ ʽ 

ʘʥʘʣʽʟ ʟʽʙʨʘʥʠʭ ʥʘ ʧʦʣʷʭ ʜʘʥʠʭ ʟ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʩʪʘʥʫ ʪʘ ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʨʦʱʫʚʘʥʥʷ ʧʝʚʥʠʭ ʚʠʜʽʚ 

ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ. ʈʦʙʦʪʘ ʪʘʢʠʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ  ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʦʙʨʦʙʮʽ ʛʽʧʝʨʩʧʝʢʪʨʘʣʴʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʽ 3D-ʣʘʟʝʨʥʦʤʫ ʩʢʘʥʫʚʘʥʥʽ, ʱʦ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʴ ʪʦʯʥʽʩʪʴ ʽ ʦʙʩʷʛ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ. ɺʘʨʪʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʦʜʽʙʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʧʦʤʦʛʣʠ ʙ ʙʘʛʘʪʴʦʤ ʬʝʨʤʝʨʘʤ ʟʜʽʡʩʥʶʚʘʪʠ ʪʦʯʥʫ ʜʽʘʛʥʦʩʪʠʢʫ 

ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ ʘʙʦ ʥʘʚʽʪʴ ʦʢʨʝʤʠʭ ʨʦʩʣʠʥ, ʱʦ ʨʦʩʪʫʪʴ ʥʘ ʧʦʣʽ, ʢʦʥʪʨʦʣʶʶʯʠ ʪʘʢʠʤ ʯʠʥʦʤ ʩʚʽʡ 

ʚʨʦʞʘʡ ʽ ʡʦʛʦ ʧʦʪʝʥʮʽʘʣ. 

ʊʝʭʥʦʣʦʛʽʾ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʚʘʨʠʥ ʽ ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ ʾʭ ʟʜʦʨʦʚôʷ. ʈʦʟʧʽʟʥʘʚʘʥʥʷ ʦʩʽʙ, 

ʙʝʟʫʤʦʚʥʦ, ʥʝ ʻ ʯʠʤʦʩʴ ʥʦʚʠʤ, ʦʜʥʘʢ ʥʠʥʽ ʚʞʝ ʩʪʚʦʨʶʶʪʴʩʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʥʝ ʪʽʣʴʢʠ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʪʚʘʨʠʥ, ʟʦʢʨʝʤʘ, ʨʦʛʘʪʫ ʭʫʜʦʙʫ, ʘ ʡ ʘʥʘʣʽʟʫʚʘʪʠ ʩʪʘʥ ʾʭʥʴʦʛʦ ʟʜʦʨʦʚôʷ ʧʦ 

ʧʦʚʝʜʽʥʮʽ. ʈʦʟʫʤʥʽ ʩʠʩʪʝʤʠ ʟʜʽʡʩʥʶʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ ʜʽʡ ʢʦʥʢʨʝʪʥʦʾ ʪʚʘʨʠʥʠ ʘʙʦ ʛʨʫʧʠ 

ʪʚʘʨʠʥ, ʬʽʢʩʫʶʯʠ ʾʭʥʽ ʦʩʥʦʚʥʽ ʟʚʠʯʢʠ, ʧʽʩʣʷ ʯʦʛʦ ʬʦʨʤʫʶʪʴ ʙʘʟʫ ʜʘʥʠʭ ʧʨʦ ʩʪʘʥ ʬʘʢʪʠʯʥʦʛʦ ʟʜʦʨʦʚôʷ 
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ʢʦʞʥʦʾ ʟ ʥʠʭ.  

ʂʦʞʥʘ ʟ ʜʘʥʠʭ ʩʠʩʪʝʤ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʘ ʽ ʚ ʋʢʨʘʾʥʽ. ɿʘʛʘʣʴʥʠʡ ʾʭ ʥʝʜʦʣʽʢ ï ʚʝʣʠʢʘ 

ʚʘʨʪʽʩʪʴ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʦʜʨʘʟʫ ʚʽʜʚʝʨʪʘʻ ʫʚʘʛʫ ʙʘʛʘʪʦ ʛʦʩʧʦʜʘʨʩʪʚ ʋʢʨʘʾʥʠ. ɸʜʞʝ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ 

ʟʘʤʘʣʦ ʽʥʚʝʩʪʠʮʽʡ ʚ ʘʛʨʦʧʨʦʤʠʩʣʦʚʠʡ ʢʦʤʧʣʝʢʩ, ʪʘ ʽ ʚ ʩʝʣʘʭ ʚ ʦʩʥʦʚʥʦʤʫ ʣʶʜʠ ʧʦʭʠʣʦʛʦ ʚʽʢʫ. ʊʘʢʦʞ 

ʚ ʋʢʨʘʾʥʽ ʩʢʦʨʦʯʫʻʪʴʩʷ ʧʦʛʦʣʽʚôʷ ɺʈʍ, ʪʘ ʽʥʰʠʭ ʪʚʘʨʠʥ, ʱʦ ʪʘʢʦʞ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʽʥʥʦʚʘʮʽʾ ʚ 

ʪʚʘʨʠʥʥʠʮʪʚʽ. 
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ʋɼʂ: 331.5 

ɹɽɿʈʆɹɯʊʊʗ ʊɸ ʁʆɻʆ ʌʆʈʄʀ. ʇʈʀʏʀʅʀ ʊɸ ʅɸʉʃɯɼʂʀ ɹɽɿʈʆɹɯʊʊʗ 

ɸ. ʐʝʚʯʝʥʢʦ, ʩʪ. ʛʨ. ʌʉ-19, 

ʅ. ɻʨʝʯʠʭʽʥʘ, ʚʠʢʣʘʜʘʯ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʩʪʝʪ 

ɹʝʟʨʦʙʽʪʪʷʤ ʥʘʟʠʚʘʻʪʴʩʷ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʘ ʩʠʪʫʘʮʽʷ ʚ ʩʫʩʧʽʣʴʩʪʚʽ, ʟʘ ʷʢʦʶ ʯʘʩʪʠʥʘ 

ʘʢʪʠʚʥʠʭ ʧʨʘʮʝʟʜʘʪʥʠʭ ʛʨʦʤʘʜʷʥ ʥʝ ʤʦʞʝ ʟʥʘʡʪʠ ʨʦʙʦʪʫ ʷʢʫ ʚʦʥʠ ʟʜʘʪʥʽ ʚʠʢʦʥʫʚʘʪʠ, ʱʦ ʦʙʫʤʦʚʣʝʥʘ 

ʧʝʨʝʚʘʞʘʥʥʷʤ ʧʨʦʧʦʟʠʮʽʾ ʨʦʙʦʯʦʾ ʩʠʣʠ ʥʘʜ ʾʾ ʧʦʧʠʪʦʤ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ.  

ɺʝʣʠʯʠʥʘ ʙʝʟʨʦʙʽʪʪʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʨʽʟʥʠʮʷ ʤʽʞ ʨʦʙʦʯʦʶ ʩʠʣʦʶ ʽ ʟʘʡʥʷʪʠʤʠ. ɹʝʟʨʦʙʽʪʪʷ 

ʚʚʘʞʘʻʪʴʩʷ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʚʘʞʣʠʚʠʤ ʩʪʠʤʫʣʷʪʦʨʦʤ ʧʨʘʮʶʶʯʦʶ ʥʘʩʝʣʝʥʥʷ, ʘ ʟ ʽʥʰʦʛʦ - ʚʝʣʠʢʠʤ 

ʩʫʩʧʽʣʴʥʠʤ ʟʣʦʤ. ɺʩʽ ʝʢʦʥʦʤʽʯʥʦ ʨʦʟʚʠʥʫʪʽ ʢʨʘʾʥʠ ʧʨʠʢʣʘʜʘʶʪʴ ʙʘʛʘʪʦ ʟʫʩʠʣʴ ʜʣʷ ʧʦʜʦʣʘʥʥʷ 

ʙʝʟʨʦʙʽʪʪʷ, ʘʣʝ ʞʦʜʥʽʡ ʟ ʥʠʭ ʱʝ ʥʝ ʚʜʘʚʘʣʦʩʷ ʣʽʢʚʽʜʫʚʘʪʠ ʡʦʛʦ ʧʦʚʥʽʩʪʶ. ʅʘʚʽʪʴ ʚ ʪʘʢʠʭ ʢʨʘʾʥʘʭ ʟ 

ʨʦʟʚʠʥʫʪʦʶ ʩʦʮʽʘʣʴʥʦʶ ʝʢʦʥʦʤʽʢʦʶ, ʷʢ ʗʧʦʥʽʷ, ʌʈʅ, ʉʐɸ, ʢʽʣʴʢʽʩʪʴ ʙʝʟʨʦʙʽʪʥʠʭ ʥʝ ʙʫʣʘ ʤʝʥʰʦʶ 

1,5% ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʘʮʝʟʜʘʪʥʠʭ. ʋ ʤʘʡʙʫʪʥʴʦʤʫ ʚ ʩʚʽʪʽ ʙʝʟʨʦʙʽʪʪʷ ʙʫʜʝ ʩʢʣʘʜʘʪʠ ʙʣʠʟʴʢʦ 10%, 

ʧʦʚʥʽʩʪʶ ʡʦʛʦ ʣʽʢʚʽʜʫʚʘʪʠ ʥʝ ʟʤʦʞʝ ʞʦʜʥʘ ʢʨʘʾʥʘ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʚʠʜʠ ʙʝʟʨʦʙʽʪʪʷ: 

ʬʨʠʢʮʽʡʥʝ - ʚʠʥʠʢʘʻ ʪʦʜʽ, ʢʦʣʠ ʯʘʩʪʠʥʘ ʣʶʜʝʡ ʜʦʙʨʦʚʽʣʴʥʦ ʤʽʥʷʻ ʤʽʩʮʝ ʨʦʙʦʪʠ, ʯʘʩʪʠʥʘ ʰʫʢʘʻ 

ʥʦʚʫ ʨʦʙʦʪʫ ʧʽʩʣʷ ʟʚʽʣʴʥʝʥʥʷ, ʯʘʩʪʠʥʘ ʪʠʤʯʘʩʦʚʦ ʚʪʨʘʪʠʣʘ ʩʝʟʦʥʥʫ ʨʦʙʦʪʫ. ʊʝʨʤʽʥ ñʬʨʠʢʮʽʡʥʝ 

ʙʝʟʨʦʙʽʪʪʷò ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʪʽʻʾ ʢʘʪʝʛʦʨʽʾ ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ ʰʫʢʘʶʪʴ ʨʦʙʦʪʫ ʘʙʦ ʯʝʢʘʶʪʴ ʾʾ 

ʦʪʨʠʤʘʥʥʷ ʚ ʥʝʜʘʣʝʢʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ. ʌʨʠʢʮʽʡʥʝ ʙʝʟʨʦʙʽʪʪʷ ʚʚʘʞʘʻʪʴʩʷ ʥʝʤʠʥʫʯʠʤ ʽ ʧʝʚʥʦʶ ʤʽʨʦʶ 

ʥʘʚʽʪʴ ʙʘʞʘʥʠʤ, ʦʩʢʽʣʴʢʠ ʯʘʩʪʠʥʘ ʧʨʘʮʽʚʥʠʢʽʚ ʧʝʨʝʭʦʜʠʪʴ ʟ ʥʠʟʴʢʦʧʨʦʜʫʢʪʠʚʥʦʾ ʽ ʤʘʣʦ ʦʧʣʘʯʫʚʘʥʦʾ 

ʨʦʙʦʪʠ ʥʘ ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʫ ʽ ʚʠʱʝ ʦʧʣʘʯʫʚʘʥʫ ʨʦʙʦʪʫ; 

ʩʪʨʫʢʪʫʨʥʝ ʙʝʟʨʦʙʽʪʪʷ ʻ ʧʨʦʜʦʚʞʝʥʥʷʤ ʬʨʠʢʮʽʡʥʦʛʦ. ɺʦʥʦ ʚʠʥʠʢʘʻ ʪʦʜʽ, ʢʦʣʠ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʅʊʇ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚʘʞʣʠʚʽ ʟʤʽʥʠ ʚ ʪʝʭʥʽʮʽ, ʪʝʭʥʦʣʦʛʽʾ ʽ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʽ ʟʤʽʥʶʶʪʴ 

ʩʪʨʫʢʪʫʨʫ ʧʦʧʠʪʫ ʥʘ ʨʦʙʦʯʫ ʩʠʣʫ. ʇʨʠ ʮʴʦʤʫ ʧʦʧʠʪ ʥʘ ʨʦʙʦʯʫ ʩʠʣʫ ʧʝʚʥʠʭ ʧʨʦʬʝʩʽʡ ʟʤʝʥʰʫʻʪʴʩʷ 

ʘʙʦ ʟʦʚʩʽʤ ʟʥʠʢʘʻ, ʘ ʥʘ .ʽʥʰʽ ʧʨʦʬʝʩʽʾ, ʷʢʠʭ ʨʘʥʽʰʝ ʥʝ ʙʫʣʦ, - ʟʨʦʩʪʘʻ; 

ʮʠʢʣʽʯʥʝ ʙʝʟʨʦʙʽʪʪʷ ʦʙʫʤʦʚʣʝʥʝ ʩʧʘʜʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʝʢʦʥʦʤʽʯʥʦʾ 

ʢʨʠʟʠ, ʢʦʣʠ ʩʫʢʫʧʥʠʡ ʧʦʧʠʪ ʥʘ ʪʦʚʘʨʠ ʽ ʧʦʩʣʫʛʠ ʟʤʝʥʰʫʻʪʴʩʷ, ʟʘʡʥʷʪʽʩʪʴ ʩʢʦʨʦʯʫʻʪʴʩʷ, ʘ ʙʝʟʨʦʙʽʪʪʷ 

ʟʨʦʩʪʘʻ; 

ʜʦʙʨʦʚʽʣʴʥʝ ʙʝʟʨʦʙʽʪʪʷ ʚʠʥʠʢʘʻ ʪʦʜʽ, ʢʦʣʠ ʧʨʘʮʽʚʥʠʢ ʟʚʽʣʴʥʶʻʪʴʩʷ ʟ ʨʦʙʦʪʠ ʟʘ ʚʣʘʩʥʠʤ 

ʙʘʞʘʥʥʷʤ ʫ ʟʚ'ʷʟʢʫ ʟ ʥʝʟʘʜʦʚʦʣʝʥʽʩʪʶ ʨʽʚʥʝʤ ʦʧʣʘʪʠ ʧʨʘʮʽ, ʫʤʦʚʘʤʠ ʨʦʙʦʪʠ, ʪʦʱʦ; 

http://zno.academia.in.ua/mod/book/tool/print/index.php?%20id=2629&chapterid=552
https://studfile.net/preview/5082322/page:5/
https://cyberleninka.ru/article/n/suchasni-innovatsiyni-tehnologiyi-v-silskomu-gospodarstvi-osnovna-harakteristika-ta-perspektivi-vprovadzhennya/viewer
https://cyberleninka.ru/article/n/suchasni-innovatsiyni-tehnologiyi-v-silskomu-gospodarstvi-osnovna-harakteristika-ta-perspektivi-vprovadzhennya/viewer
https://www.everest.ua/ai-platform/ai-business/tehnologiyi-ai-v-agro-kompleksi-yak-rozum/
https://www.everest.ua/ai-platform/ai-business/tehnologiyi-ai-v-agro-kompleksi-yak-rozum/
http://www.economy.nayka.com.ua/?op=1&z=5338
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ʚʠʤʫʰʝʥʝ ʙʝʟʨʦʙʽʪʪʷ - ʪʦʜʽ, ʢʦʣʠ ʧʨʘʮʽʚʥʠʢ ʥʝ ʙʘʞʘʻ ʟʚʽʣʴʥʷʪʠʩʷ, ʘ ʘʜʤʽʥʽʩʪʨʘʮʽʷ ʬʽʨʤʠ 

ʩʢʦʨʦʯʫʻ ʧʝʨʩʦʥʘʣ; 

ʧʨʠʭʦʚʘʥʝ ʙʝʟʨʦʙʽʪʪʷ ʢʦʨʝʥʠʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚ ʤʘʣʦʤʫ ʙʽʟʥʝʩʽ, ʬʝʨʤʝʨʩʪʚʽ, ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ ʽ 

ʨʝʤʽʩʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʘ ʪʘʢʦʞ ʚ ʥʝʧʦʚʥʽʡ ʟʘʡʥʷʪʦʩʪʽ (ʪʘʤ, ʜʝ ʧʨʘʮʽʚʥʠʢʽʚ ʙʽʣʴʰʝ, ʥʽʞ ʪʦʛʦ ʚʠʤʘʛʘʻ 

ʚʠʢʦʥʘʥʥʷ ʚʠʨʦʙʥʠʯʦʾ ʧʨʦʛʨʘʤʠ). 

ʂʨʽʤ ʚʠʱʝ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʚʠʜʽʚ ʙʝʟʨʦʙʽʪʪʷ ʽ ʚ ʾʭ ʨʘʤʢʘʭ (ʬʨʠʢʮʽʡʥʦʛʦ, ʩʪʨʫʢʪʫʨʥʦʛʦ, 

ʮʠʢʣʽʯʥʦʛʦ) ʨʦʟʨʽʟʥʷʶʪʴ ʾʭ ʤʦʜʠʬʽʢʘʮʽʾ: 

ʂʦʥʚʝʨʩʽʡʥʝ ʙʝʟʨʦʙʽʪʪʷ - ʘʥʘʣʦʛʽʯʥʝ ʩʪʨʫʢʪʫʨʥʦʤʫ ʽ ʚʠʢʣʠʢʘʥʝ ʩʢʦʨʦʯʝʥʥʷʤ ʯʠʩʝʣʴʥʦʩʪʽ ʘʨʤʽʾ 

ʽ ʟʘʡʥʷʪʠʭ ʫ ʚʽʡʩʴʢʦʚʦ-ʧʨʦʤʠʩʣʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ. 

ɽʢʦʥʦʤʽʯʥʝ ʙʝʟʨʦʙʽʪʪʷ - ʤʘʻ ʧʦʨʽʚʥʷʥʦ ʩʪʽʡʢʠʡ ʭʘʨʘʢʪʝʨ, ʦʙʫʤʦʚʣʝʥʝ ʢʦʣʠʚʘʥʥʷʤʠ ʨʠʥʢʦʚʦʾ 

ʢʦʥ'ʶʥʢʪʫʨʠ, ʙʘʥʢʨʫʪʩʪʚʦʤ  ʯʘʩʪʠʥʠ ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʽʚ ʫ ʧʨʦʮʝʩʽ ʢʦʥʢʫʨʝʥʪʥʦʾ ʙʦʨʦʪʴʙʠ. 

ʄʦʣʦʜʽʞʥʝ ʙʝʟʨʦʙʽʪʪʷ - ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝʧʨʦʧʦʨʮʽʡʥʦ ʚʠʩʦʢʦʶ ʧʠʪʦʤʦʶ ʚʘʛʦʶ ʤʦʣʦʜʽ 

(ʚʽʢʦʤ 16ï24 ʨʦʢʠ) ʫ ʩʢʣʘʜʽ ʙʝʟʨʦʙʽʪʥʠʭ, ʤʘʻ ʭʘʨʘʢʪʝʨ ʧʝʨʝʚʘʞʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʙʝʟʨʦʙʽʪʪʷ. 

ɿʘʩʪʽʡʥʝ ʙʝʟʨʦʙʽʪʪʷ - ʦʭʦʧʣʶʻ ʣʶʜʝʡ, ʷʢʽ ʥʝ ʭʦʯʫʪʴ ʘ ʟ ʯʘʩʦʤ ʽ ʥʝ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ. 

ɯʩʥʫʻ ʙʘʛʘʪʦ ʨʽʟʥʠʭ ʪʝʦʨʽʡ ʱʦʜʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʠʥʢʫ ʧʨʘʮʽ ʽ ʚʠʥʠʢʥʝʥʥʷ ʙʝʟʨʦʙʽʪʪʷ. 

ɿʘʛʘʣʦʤ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʨʠ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʫ ʧʦʷʩʥʝʥʥʽ ʬʝʥʦʤʝʥʘ ʙʝʟʨʦʙʽʪʪʷ: ʦʜʥʽ ʪʝʦʨʽʾ, ʟʛʽʜʥʦ ʟ 

ʷʢʠʤʠ ʙʝʟʨʦʙʽʪʪʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʜʪʦ ʚʠʩʦʢʦʾ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ; ʜʨʫʛʽ ï ʱʦ ʚʦʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘʜʪʦ 

ʥʠʟʴʢʦʛʦ ʧʦʧʠʪʫ; ʪʨʝʪʽ ʥʘʤʘʛʘʶʪʴʩʷ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʨʠʥʦʢ ʧʨʘʮʽ ʥʝʛʥʫʯʢʠʡ ʽ ʫʩʢʣʘʜʥʶʻ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʤʽʞ ʧʦʧʠʪʦʤ ʽ ʧʨʦʧʦʟʠʮʽʻʶ. 

ʂʦʣʠ ʝʢʦʥʦʤʽʢʘ ʥʝ ʚ ʟʤʦʟʽ ʩʪʚʦʨʶʚʘʪʠ ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʜʣʷ ʚʩʽʭ, ʭʪʦ ʭʦʯʝ ʽ 

ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ, ʧʦʪʝʥʮʽʡʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʪʦʚʘʨʽʚ ʽ ʧʦʩʣʫʛ ʚʪʨʘʯʘʻʪʴʩʷ. ʊʦʙʪʦ ʙʝʟʨʦʙʽʪʪʷ ʟʘʚʘʞʘʻ 

ʩʫʩʧʽʣʴʩʪʚʫ ʧʦʩʪʽʡʥʦ ʨʫʭʘʪʠʩʷ ʚʛʦʨʫ ʧʦ ʢʨʠʚʽʡ ʩʚʦʾʭ ʧʦʪʝʥʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ. ɽʢʦʥʦʤʽʩʪʠ 

ʚʚʘʞʘʶʪʴ ʮʶ ʚʪʨʘʯʝʥʫ ʧʨʦʜʫʢʮʽʶ ʚʽʜʩʪʘʚʘʥʥʷʤ ɺɺʇ, ʘʙʦ ʨʦʟʨʠʚʦʤ ɺɺʇ, ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʤʫ ʤʠ ʚʞʝ 

ʟʥʘʻʤʦ. ʊʫʪ ʪʽʣʴʢʠ ʧʨʠʛʘʜʘʻʤʦ, ʱʦ ʮʝʡ ʨʦʟʨʠʚ ʻ ʨʽʟʥʠʮʝʶ ʤʽʞ ʧʦʪʝʥʮʽʡʥʠʤ ɺɺʇ ʽ ʬʘʢʪʠʯʥʠʤ ɺɺʇ. 

ʆʩʪʘʥʥʽʡ ʚʠʟʥʘʯʘʻʪʴʩʷ, ʚʠʭʦʜʷʯʠ ʽʟ ʧʨʠʧʫʱʝʥʴ ʧʨʦ ʪʝ, ʱʦ ʽʩʥʫʻ ʧʨʠʨʦʜʥʠʡ ʨʽʚʝʥʴ ʙʝʟʨʦʙʽʪʪʷ ʟʘ 

ʥʦʨʤʘʣʴʥʠʭ ʪʝʤʧʽʚ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ. 

ɺʽʜʥʦʰʝʥʥʷ ʤʽʞ ʨʽʚʥʝʤ ʙʝʟʨʦʙʽʪʪʷ ʽ ʚʽʜʩʪʘʚʘʥʥʷʤ ʦʙʩʷʛʫ ɺɺʇ ʚʠʨʘʞʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʟʘʢʦʥʫ ʆʫʢʝʥʘ, ʷʢʠʡ ʧʦʢʘʟʫʻ, ʱʦ ʢʦʣʠ ʬʘʢʪʠʯʥʠʡ ʨʽʚʝʥʴ ʙʝʟʨʦʙʽʪʪʷ ʧʝʨʝʚʠʱʫʻ ʧʨʠʨʦʜʥʠʡ ʨʽʚʝʥʴ ʥʘ 

1 %, ʪʦ ʚʽʜʩʪʘʚʘʥʥʷ ʦʙʩʷʛʫ ɺɺʇ ʘʙʦ ɺɺʇ-ʨʦʟʨʠʚ ʩʢʣʘʜʘʻ 2,5 %. ʎʝ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʨʽʚʥʝʤ ʙʝʟʨʦʙʽʪʪʷ 

ʽ ʚʽʜʩʪʘʚʘʥʥʷʤ ʦʙʩʷʛʫ ɺɺʇ ʜʦʟʚʦʣʷʻ ʦʙʯʠʩʣʠʪʠ ʘʙʩʦʣʶʪʥʽ ʚʪʨʘʪʠ ʧʨʦʜʫʢʮʽʾ, ʧʦʚ'ʷʟʘʥʽ ʟ ʙʫʜʴ-ʷʢʠʤ 

ʨʽʚʥʝʤ ʙʝʟʨʦʙʽʪʪʷ. 

ɺʘʞʣʠʚʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʬʘʢʪʠʯʥʠʡ ʦʙʩʷʛ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʫ ʽʥʦʜʽ ʤʦʞʝ ʧʝʨʝʚʠʱʠʪʠ 

ʧʦʪʝʥʮʽʡʥʠʡ ʦʙʩʷʛ. ʋ ʚʠʨʦʙʥʠʮʪʚʦ ʪʦʜʽ ʟʘʣʫʯʘʶʪʴʩʷ ʜʦʜʘʪʢʦʚʽ ʟʤʽʥʠ ʨʦʙʽʪʥʠʢʽʚ, ʢʘʧʽʪʘʣʴʥʝ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʥʘʜ ʚʩʪʘʥʦʚʣʝʥʽ ʥʦʨʤʘʪʠʚʠ, ʧʦʥʘʜʥʦʨʤʦʚʘ ʨʦʙʦʪʘ ʽ ʩʫʤʽʩʥʠʮʪʚʦ 

ʩʪʘʶʪʴ ʙʫʜʝʥʥʠʤ ʷʚʠʱʝʤ ʪʦʱʦ. 

ɹʝʟʨʦʙʽʪʪʷ ʤʘʻ ʥʝʦʜʥʘʢʦʚʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʧʨʘʮʽʚʥʠʢʽʚ. ʊʘʢ, ʨʽʚʝʥʴ ʙʝʟʨʦʙʽʪʪʷ 

ʩʝʨʝʜ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʢʘʜʨʽʚ ʥʠʞʯʠʡ, ʥʽʞ ʫ ʨʦʙʽʪʥʠʢʽʚ. ʇʝʨʰʠʭ ʪʘʢʦʞ ʨʽʜʰʝ ʟʚʽʣʴʥʷʶʪʴ ʧʽʜ ʯʘʩ ʩʧʘʜʫ, 

ʥʽʞ ʦʩʪʘʥʥʽʭ. ʇʽʜʧʨʠʻʤʩʪʚʘ ʤʝʥʰʝ ʩʭʠʣʴʥʽ ʟʚʽʣʴʥʷʪʠ ʢʚʘʣʽʬʽʢʦʚʘʥʽ ʢʘʜʨʠ, ʥʘ ʥʘʚʯʘʥʥʷ ʷʢʠʭ ʚʦʥʠ 

ʚʠʪʨʘʪʠʣʠ ʧʝʚʥʽ ʢʦʰʪʠ. 

ɿʥʘʯʥʦ ʚʠʱʠʡ ʨʽʚʝʥʴ ʙʝʟʨʦʙʽʪʪʷ ʩʝʨʝʜ ʤʦʣʦʜʽ ʧʦʨʽʚʥʷʥʦ ʟ ʜʦʨʦʩʣʠʤʠ. ɺ ʦʢʨʝʤʠʭ ʢʨʘʾʥʘʭ 

ʜʠʩʢʨʠʤʽʥʘʮʽʷ ʤʘʻ ʤʽʩʮʝ ʽ ʱʦʜʦ ʞʽʥʦʢ, ʦʢʨʝʤʠʭ ʥʘʮʽʦʥʘʣʴʥʦʩʪʝʡ ʽ ʨʘʩ. 

ʎʠʢʣʽʯʥʝ ʙʝʟʨʦʙʽʪʪʷ ʤʘʻ ʪʘʢʦʞ ʛʣʠʙʦʢʽ ʩʦʮʽʘʣʴʥʽ ʥʘʩʣʽʜʢʠ. ɼʝʧʨʝʩʽʷ ʧʨʠʨʽʢʘʻ ʙʘʛʘʪʴʦʭ ʣʶʜʝʡ 

ʥʘ ʙʝʟʜʽʷʣʴʥʽʩʪʴ, ʷʢʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪʠ ʢʚʘʣʽʬʽʢʘʮʽʾ, ʚʪʨʘʪʠ ʩʘʤʦʧʦʚʘʛʠ, ʟʘʥʝʧʘʜʫ ʤʦʨʘʣʴʥʠʭ 

ʟʘʩʘʜ, ʨʦʟʧʘʜʫ ʩʽʤ'ʾ, ʘ ʪʘʢʦʞ ʜʦ ʩʫʩʧʽʣʴʥʠʭ ʽ ʧʦʣʽʪʠʯʥʠʭ ʟʘʚʦʨʫʰʝʥʴ. 

ʄʘʩʦʚʝ ʙʝʟʨʦʙʽʪʪʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʰʚʠʜʢʠʭ, ʽʥʦʜʽ ʜʫʞʝ ʙʫʨʭʣʠʚʠʭ ʩʦʮʽʘʣʴʥʠʭ ʽ ʧʦʣʽʪʠʯʥʠʭ 

ʧʝʨʝʤʽʥ. ʇʨʠʢʣʘʜʦʤ ʪʘʢʠʭ ʧʝʨʝʤʽʥ ʻ ʧʨʠʭʽʜ ɻʽʪʣʝʨʘ ʜʦ ʚʣʘʜʠ ʚ ʫʤʦʚʘʭ ʙʝʟʨʦʙʽʪʪʷ. ɹʝʟʨʦʙʽʪʪʷ, 

ʥʘʨʝʰʪʽ, ʤʘʻ ʧʨʷʤʠʡ ʟʚ'ʷʟʦʢ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʩʘʤʦʛʫʙʩʪʚ, ʚʙʠʚʩʪʚ, ʩʤʝʨʪʥʦʩʪʽ ʚʽʜ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʧʩʠʭʽʯʥʠʭ ʭʚʦʨʦʙ ʪʦʱʦ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ  

1. ɹʣʠʟʥʶʢ ɺ. ʇʨʦʙʣʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʨʠʥʢʦʤ ʧʨʘʮʽ ʽ ʟʘʡʥʷʪʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʚ ʢʦʥʪʝʢʩʪʽ ʩʦʮʽʘʣʴʥʦʾ ʧʦʣʽʪʠʢʠ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ / ɺ. ɹʣʠʟʥʶʢ, ɺ. ʇʦʢʨʠʱʫʢ // ʋʢʨʘʾʥʘ: ʘʩʧʝʢʪʠ ʧʨʘʮʽ. ð 2002. ð ˉ 7.  

2. ɺʦʣʢʦʚʘ ʆ.ɺ. ʈʠʥʦʢ ʧʨʘʮʽ: ʥʘʚʯ. ʧʦʩʽʙʥʠʢ / ʆ.ɺ. ɺʦʣʢʦʚʘ. ð ʂ.: ʎʝʥʪʨ ʫʯʙʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ, 2007.  



ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 66 

 

 

3. ɻʨʽʰʥʦʚʘ ʆ.ɸ. ɽʢʦʥʦʤʽʢʘ ʧʨʘʮʽ ʪʘ ʩʦʮʽʘʣʴʥʦ-ʪʨʫʜʦʚʽ ʚʽʜʥʦʩʠʥʠ: ʧʽʜʨʫʯʥʠʢ / ʆ.ɸ. ɻʨʽʰʥʦʚʘ. ð 5-ʪʝ ʚʠʜ., 

ʦʥʦʚʣ. ð ʂ.: ɿʥʘʥʥʷ, 2011.  

4. ɻʫʮʴ ʄ.ɯ. ʆʨʛʘʥʽʟʘʮʽʡʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʤʝʭʘʥʽʟʤ ʨʝʛʫʣʶʚʘʥʥʷ ʙʝʟʨʦʙʽʪʪʷ ʚ ʋʢʨʘʾʥʽ: ʘʚʪʦʨʝʬ. ʜʠʩ. ʥʘ 

ʟʜʦʙʫʪʪʷ ʥʘʫʢ. ʩʪʫʧʝʥʷ ʢʘʥʜ. ʝʢʦʥʦʤ. ʥʘʫʢ: 08.02.03 / ʄ.ɯ. ɻʫʮʴ; ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʄʽʥʽʩʪʝʨʩʪʚʘ 

ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ. ð ʂ., 2006. 

 

31. ˞˒˗ˣ˴ˬ ˒˗˞˜˘ˠˍ˟ˍˣ˴˵ ˟ˍ ˝˒˙˛˚˟ˠ ˙ˍ˥˕˚ 

ʋɼʂ 621.891 

ʇɯɼɺʀʑɽʅʅʗ ɽʂʉʇʃʋɸʊɸʎɯʁʅʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ɺɯɼʅʆɺʃɽʅʀʍ 

ɼɽʊɸʃɽʁ ɸɺʊʆʄʆɹɯʃɯɺ ʂʆʄɹɯʅʆɺɸʅʀʄ ɼʀʉʂʈɽʊʅʀʄ ɿʄɯʎʅɽʅʅʗʄ  

ɯ. ɹʘʞʘʥ, ʩʪ. ʛʨ. ɸʊ-18ʄɿ, 

ɭ. ʉʦʣʦʚʠʭ, ʜ-ʨ. ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, 

ʉ. ʂʘʪʝʨʠʥʠʯ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, 

ɸ. ʉʦʣʦʚʠʭ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʇʦʰʫʢ ʝʬʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʘʚʪʦʤʦʙʽʣʽʚ ʤʦʞʣʠʚʦ ʚʚʘʞʘʪʠ ʦʜʥʽʻʶ ʽʟ 

ʦʩʥʦʚʥʠʭ ʟʘʧʦʨʫʢ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʧʨʠ ʨʝʤʦʥʪʽ [1]. 

ʆʩʥʦʚʥʽ ʜʝʬʝʢʪʠ ʧʦʚʝʨʭʦʥʴ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟʽ ʟʤʽʥʦʶ ʾʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʚʽʜʥʦʚʣʶʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʥʘʥʝʩʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʢʨʠʪʪʽʚ, ʱʦ ʜʘʣʝʢʦ ʥʝ ʟʘʚʞʜʠ ʟʘʙʝʟʧʝʯʫʻ 

ʚʠʩʦʢʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʽʚ [2]. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʧʦʯʘʣʠ 

ʘʢʪʠʚʥʦ ʨʦʟʨʦʙʣʷʪʠʩʷ, ʪʘʢ ʟʚʘʥʽ Ăʛʽʙʨʠʜʥʽò ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʧʝʚʥʝ ʟʤʽʮʥʝʥʥʷ ʧʽʩʣʷ 

ʥʘʥʝʩʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʧʦʢʨʠʪʪʷ ʜʦ ʥʦʤʽʥʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ [3]. 

ʉʝʨʝʜ ʩʫʯʘʩʥʠʭ ʩʧʦʩʦʙʽʚ ʩʫʪʪʻʚʦʛʦ ʟʤʽʮʥʝʥʥʷ ʧʦʚʝʨʭʦʥʴ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʧʨʠʥʮʠʧ ʟʘʤʽʥʠ 

ʪʨʘʜʠʮʽʡʥʦʛʦ ʩʫʮʽʣʴʥʦʛʦ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʥʘ ʰʘʨ Ăʜʠʩʢʨʝʪʥʦʾò ʩʪʨʫʢʪʫʨʠ, ʱʦ 

ʷʚʣʷʻ ʩʦʙʦʶ ʧʨʝʨʠʚʯʘʩʪʫ ʞʦʨʩʪʢʫ ʦʧʫʢʣʫ ʧʦʚʝʨʭʥʶ ʟ ʧʣʘʩʪʠʯʥʠʤʠ ʚʧʘʣʠʤʠ ʧʨʦʤʽʞʢʘʤʠ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʙʘʛʘʪʦʨʘʟʦʚʝ ʧʽʜʚʠʱʝʥʥʷ ʤʝʞʽ ʩʧʨʠʡʥʷʪʪʷ ʢʦʥʪʘʢʪʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʪʘ 

ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʦʙʨʦʙʣʝʥʠʭ ʚʠʨʦʙʽʚ [4]. 

ʆʜʥʠʤ ʽʟ ʪʘʢʠʭ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʩʪʚʦʨʝʥʥʷ ʜʠʩʢʨʝʪʥʠʭ ʩʪʨʫʢʪʫʨ ʻ ʛʽʙʨʠʜʥʝ ʧʫʣʴʩʫʶʯʝ 

ʣʘʟʝʨʥʝ ʦʙʨʦʙʣʝʥʥʷ ʟ ʥʘʩʪʫʧʥʠʤ ʟʤʽʥʶʶʯʠʤ ʜʠʬʫʟʽʡʥʠʤ ʘʟʦʪʫʚʘʥʥʷʤ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʽʥʪʝʛʨʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ, ʱʦ ʚʢʣʶʯʘʻ ʢʦʤʧʣʝʢʩʥʝ 

ʥʘʥʝʩʝʥʥʷ ʧʦʢʨʠʪʪʷ ʝʣʝʢʪʨʦʢʦʥʪʘʢʪʥʠʤ ʤʝʪʦʜʦʤ ʟ ʥʘʩʪʫʧʥʠʤ ʜʠʩʢʨʝʪʥʠʤ ʦʙʨʦʙʣʝʥʥʷʤ 

ʢʦʤʙʽʥʦʚʘʥʠʤ ʣʘʟʝʨʥʦ-ʭʽʤʽʢʦ-ʪʝʨʤʽʯʥʠʤ ʘʟʦʪʫʚʘʥʥʷʤ. 

ɺʠʟʥʘʯʝʥʽ ʦʩʥʦʚʥʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʽ ʟʥʦʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʤʽʮʥʝʥʠʭ ʢʦʤʧʣʝʢʩʥʠʤ ʣʘʟʝʨʥʦ-

ʭʽʤʽʢʦ-ʪʝʨʤʽʯʥʠʤ ʜʠʩʢʨʝʪʥʠʤ ʦʙʨʦʙʣʝʥʥʷʤ (ʂʃʍʊɼʆ) ʧʦʚʝʨʭʦʥʴ, ʘ ʩʘʤʝ ʟʘʣʠʰʢʦʚʽ ʥʘʧʨʫʞʝʥʥʷ, 

ʢʦʨʦʟʽʡʥʘ ʤʽʮʥʽʩʪʴ ʽ ʪʨʠʙʦʪʝʭʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʧʝʨʝʜʥʷ ʣʘʟʝʨʥʘ ʦʙʨʦʙʢʘ ʥʘʚʘʨʝʥʦʾ ʧʽʜʢʣʘʜʠʥʢʠ ʩʫʪʪʻʚʦ ʽʥʪʝʥʩʠʬʽʢʫʻ 

ʜʠʬʫʟʽʡʥʠʡ ʧʨʦʮʝʩ ʘʟʦʪʫʚʘʥʥʷ, ʽ ʟʘʙʝʟʧʝʯʫʻ ʤʽʢʨʦʪʚʝʨʜʽʩʪʴ ʧʦʚʝʨʭʦʥʴ ʜʦ 8 ɻʇʘ ʜʣʷ ʦʩʥʦʚʠ ʟʽ ʩʪʘʣʽ 

40ʍ, ʟʘʣʠʰʢʦʚʽ ʥʘʧʨʫʞʝʥʥʷ ʩʪʠʩʢʫ ʥʘ ʨʽʚʥʽ 500...700 ʄʧʘ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʘʜʛʝʟʽʡʥʦ-

ʢʦʛʝʟʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʧʦʢʨʠʪʪʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʢʦʨʦʟʽʡʥʦʾ ʤʽʮʥʦʩʪʽ ʚ 1,6...2,3 ʨʘʟʠ ʪʘ 

ʟʤʝʥʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʥʦʰʫʚʘʥʥʷ, ʧʨʠʥʘʡʤʥʽ, ʚ 1,6...2,8 ʨʘʟʠ. 

ɿʘʟʥʘʯʝʥʝ ʧʦʢʘʟʫʻ ʙʝʟʧʝʨʝʯʥʽ ʧʝʨʝʚʘʛʠ ʟʤʽʮʥʝʥʥʷ ʚʽʜʥʦʚʣʝʥʠʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʘʚʪʦʤʦʙʽʣʽʚ 

ʛʽʙʨʠʜʥʠʤ ʢʦʤʙʽʥʦʚʘʥʠʤ ʟʤʽʮʥʝʥʥʷʤ ʟʘ ʜʣʷ ʩʫʪʪʻʚʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʽ ʥʘʜʽʡʥʦʩʪʽ ʾʭ 

ʨʦʙʦʪʠ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 
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ʋɼʂ 331.471(477) 

ʉʊɸʊʀʉʊʀʂɸ ʊɸ ɸʅɸʃɯɿ ʇʈʆʌɽʉɯʁʅʀʍ ɿɸʍɺʆʈʖɺɸʅʔ ɺ ʋʂʈɸɰʅɯ 

ʄ. ɹʝʨʝʩʣʘʚʩʴʢʠʡ, ʩʪ. ʛʨ. ɸʊ-19-2ʉʂ, 

ʆ. ʄʝʟʝʥʮʝʚʘ, ʚʠʢʣʘʜʘʯ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʉʝʨʝʜ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʬʝʩʽʡ ʙʘʛʘʪʦ ʪʘʢʠʭ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʥʝʙʝʟʧʝʢʦʶ ʽ ʰʢʦʜʦʶ ʜʣʷ ʞʠʪʪʷ ʽ 

ʟʜʦʨʦʚôʷ. ɼʦ ʨʦʟʚʠʪʢʫ ʧʨʦʬʝʩiʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʪʘʢʽ ʬʘʢʪʦʨʠ: ʘʚʘʨiʡʥʘ ʩʠʪʫʘʮiʷ, 

ʧʦʨʫʰʝʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʧʝʨʝʙiʛʫ ʪʝʭʥʦʣʦʛiʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʥʝʧʨʘʚʠʣʴʥʘ ʦʨʛʘʥiʟʘʮiʷ ʪʨʫʜʦʚʦʛʦ 

ʧʨʦʮʝʩʫ, ʥʝʩʧʨʘʚʥiʩʪʴ ʘʙʦ ʚiʜʩʫʪʥiʩʪʴ ʩʘʥiʪʘʨʥʦ-ʪʝʭʥiʯʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʥʝʧʨʘʚʠʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʙʦ 

ʥʝʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙiʚ ʽʥʜʠʚiʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʪʦʱʦ.  

ʇʨʦʬʝʩʽʡʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ï ʮʝ ʭʨʦʥʽʯʥʝ ʘʙʦ ʛʦʩʪʨʝ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʧʨʠʯʠʥʦʶ ʷʢʦʛʦ ʩʪʘʚ 

ʪʨʠʚʘʣʠʡ ʚʧʣʠʚ ʥʘ ʧʨʘʮʽʚʥʠʢʘ ʰʢʽʜʣʠʚʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ. ʇʨʦʬʟʘʭʚʦʨʶʚʘʥʥʷ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ 

ʜʚʘ ʦʩʥʦʚʥʽ ʚʠʜʠ: ʛʦʩʪʨʽ ʪʘ ʭʨʦʥʽʯʥʽ. ɻʦʩʪʨʝ ʧʨʦʬʝʩʽʡʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ (ʦʪʨʫʻʥʥʷ) ï ʟʘʭʚʦʨʶʚʘʥʥʷ 

(ʘʙʦ ʩʤʝʨʪʴ), ʱʦ ʚʠʥʠʢʣʦ ʧʽʩʣʷ ʦʜʥʦʢʨʘʪʥʦʛʦ (ʧʨʦʪʷʛʦʤ ʥʝ ʙʽʣʴʰ ʷʢ ʦʜʥʽʻʾ ʨʦʙʦʯʦʾ ʟʤʽʥʠ) ʚʧʣʠʚʫ ʥʘ 

ʧʨʘʮʽʚʥʠʢʘ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʬʽʟʠʯʥʦʛʦ, ʙʽʦʣʦʛʽʯʥʦʛʦ ʪʘ ʭʽʤʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ (ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʽʥʬʝʢʮʽʡʥʽ, ʧʘʨʘʟʠʪʘʨʥʽ, ʘʣʝʨʛʽʡʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ [1]. ʗʢʱʦ ʥʝʙʝʟʧʝʯʥʠʡ ʚʠʨʦʙʥʠʯʠʡ ʬʘʢʪʦʨ ʚʧʣʠʚʘʚ 

ʥʘ ʧʨʘʮʽʚʥʠʢʘ ʚʧʨʦʜʦʚʞ ʧʝʚʥʦʛʦ ʯʘʩʫ, ʝʬʝʢʪ ʚʽʜ ʥʴʦʛʦ ʥʘʢʦʧʠʯʫʚʘʚʩʷ ʪʨʠʚʘʣʠʡ ʯʘʩ, ʪʦ ʤʦʚʘ ʡʜʝ ʧʨʦ 

ʭʨʦʥʽʯʥʝ ʧʨʦʬʝʩʽʡʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ. ʍʨʦʥʽʯʥʝ ʧʨʦʬʝʩʽʡʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ (ʦʪʨʫʻʥʥʷ) ï ʟʘʭʚʦʨʶʚʘʥʥʷ, 

ʱʦ ʚʠʥʠʢʣʦ ʚʥʘʩʣʽʜʦʢ ʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʘ ʚʠʢʣʶʯʥʦ ʘʙʦ ʧʝʨʝʚʘʞʥʦ 

ʚʧʣʠʚʫ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʨʦʙʦʪʦʶ [1]. 

ɺʽʜʥʝʩʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʦ ʭʨʦʥʽʯʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʮʝʜʫʨʠ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʚôʷʟʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ ʟ ʫʤʦʚʘʤʠ ʧʨʘʮʽ ʟʛʽʜʥʦ ʟ ʇʝʨʝʣʽʢʦʤ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, 

ʟʘʪʚʝʨʜʞʝʥʠʤ ʧʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 08.11.2000 ˉ1662. 

ʇʝʨʝʣʽʢ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʩʽʤ ʦʩʥʦʚʥʠʭ ʛʨʫʧ [2, 3]:  

1. ɿʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʚʧʣʠʚʦʤ ʭʽʤʽʯʥʠʭ ʬʘʢʪʦʨʽʚ.  

2. ɿʘʭʚʦʨʶʚʘʥʥʷ, ʚʠʢʣʠʢʘʥʽ ʚʧʣʠʚʦʤ ʧʨʦʤʠʩʣʦʚʠʭ ʘʝʨʦʟʦʣʽʚ.  

3. ɿʘʭʚʦʨʶʚʘʥʥʷ, ʚʠʢʣʠʢʘʥʽ ʜʽʻʶ ʬʽʟʠʯʥʠʭ ʬʘʢʪʦʨʽʚ.  

4. ɿʘʭʚʦʨʶʚʘʥʥʷ, ʧʦʚ'ʷʟʘʥʽ ʟ ʬʽʟʠʯʥʠʤ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷʤ ʪʘ ʧʝʨʝʥʘʧʨʫʞʝʥʥʷʤ ʦʢʨʝʤʠʭ ʦʨʛʘʥʽʚ 

ʽ ʩʠʩʪʝʤ.  

5. ʍʚʦʨʦʙʠ, ʚʠʢʣʠʢʘʥʽ ʜʽʻʶ ʙʽʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ.  

6. ɸʣʝʨʛʽʯʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ.  

7. ɿʣʦʷʢʽʩʥʽ ʥʦʚʦʫʪʚʦʨʝʥʥʷ (ʧʨʦʬʝʩʽʡʥʠʡ ʨʘʢ).  

ʈʝʻʩʪʨʘʮiʶ, ʦʙʣiʢ ʪʘ ʨʦʟʩʣiʜʫʚʘʥʥʷ ʚʠʧʘʜʢiʚ ʧʨʦʬʝʩiʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʟʜiʡʩʥʶʶʪʴ ʚiʜʧʦʚiʜʥʦ 

ʜʦ çʇʦʨʷʜʢʫ ʨʦʟʩʣʽʜʫʚʘʥʥʷ ʪʘ ʦʙʣʽʢʫ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ, ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʽ ʘʚʘʨʽʡ ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʽè, ʟʘʪʚʝʨʜʞʝʥʦʛʦ ʧʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 17.04.2019 ˉ 337. 

ɸʥʘʣʽʟ ʩʪʘʥʫ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʚ ʋʢʨʘʾʥʽ ʩʚʽʜʯʠʪʴ, ʱʦ ʩʠʪʫʘʮʽʷ ʱʦʜʦ ʧʨʦʬʝʩʽʡʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʩʪʘʙʽʣʴʥʦʶ. ɼʠʥʘʤʽʢʘ ʢʽʣʴʢʦʩʪʽ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʥʘ 
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ʚʠʨʦʙʥʠʮʪʚʽ ʚ ʋʢʨʘʾʥʽ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʧôʷʪʠ ʨʦʢʽʚ ʟʦʙʨʘʞʝʥʘ ʥʘ ʜʽʘʛʨʘʤʽ (ʨʠʩ. 1), ʜʝ ʚʠʜʥʦ 

ʟʨʦʩʪʘʥʥʷ/ʧʘʜʽʥʥʷ ʾʭ ʢʽʣʴʢʦʩʪʽ ʧʦ ʨʦʢʘʭ, ʘʣʝ ʷʢʱʦ ʧʦʨʽʚʥʷʪʠ 2019 ʟ 2015 ʨʨ., ʪʦ ʢʽʣʴʢʽʩʪʴ 

ʧʨʦʬʟʘʭʚʦʨʶʚʘʥʴ  ʫ 2019 ʨ. ʟʨʦʩʣʘ ʥʘ 646 ʚʠʧʘʜʢʽʚ. 

ɿʘ ʜʘʥʠʤʠ ʌʦʥʜʫ ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʘʭʫʚʘʥʥʷ ʋʢʨʘʾʥʠ ʟʘ 2019 ʨ. ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 2018 ʨ. ʢʽʣʴʢʽʩʪʴ 

ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʟʙʽʣʴʰʠʣʘʩʴ ʥʘ 28,3 %, ʘʙʦ ʥʘ 531 ʟʘʭʚʦʨʶʚʘʥʥʷ [4]. 

ʗʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʜʠʥʘʤʽʢʫ ʟʘ ʨʝʛʽʦʥʘʤʠ ʋʢʨʘʾʥʠ, ʪʦ ʢʽʣʴʢʽʩʪʴ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ 

ʟʙʽʣʴʰʠʣʘʩʴ ʫ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ: ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ï ʥʘ 204, ʂʽʨʦʚʦʛʨʘʜʩʴʢʽʡ ï ʥʘ 110, ʃʴʚʽʚʩʴʢʽʡ ï ʥʘ 

89, ɼʦʥʝʮʴʢʽʡ ï ʥʘ 66, ɿʘʧʦʨʽʟʴʢʽʡ ï ʥʘ 32, ʃʫʛʘʥʩʴʢʽʡ ï ʥʘ 23, ʉʫʤʩʴʢʽʡ ï ʥʘ 21, ɺʦʣʠʥʩʴʢʽʡ ï ʥʘ 17, 

ʏʝʨʢʘʩʴʢʽʡ ï ʥʘ 4, ɿʘʢʘʨʧʘʪʩʴʢʽʡ, ʂʠʾʚʩʴʢʽʡ, ʆʜʝʩʴʢʽʡ ʪʘ ʇʦʣʪʘʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ ï ʥʘ 1 ʚʠʧʘʜʢʽʚ. 

ɿʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʚʽʜʙʫʣʦʩʷ ʫ: ʤ. ʂʠʻʚʽ ï ʥʘ 81,8 %, ʄʠʢʦʣʘʾʚʩʴʢʽʡ ï ʥʘ 

50,0 % ʪʘ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ï ʥʘ 43,5 % [4]. 

 
- ʢʽʣʴʢʽʩʪʴ ʧʨʦʬʟʘʭʚʦʨʶʚʘʥʴ; 

- ʢʽʣʴʢʽʩʪʴ ʚʠʩʥʦʚʢʽʚ ʧʨʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʦʛʦ ʟʚôʷʟʢʫ ʩʤʝʨʪʽ ʧʦʪʝʨʧʽʣʦʛʦ ʟ 

ʧʨʦʬʟʘʭʚʦʨʶʚʘʥʥʷʤʠ 

ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʽʢʘ ʢʽʣʴʢʦʩʪʽ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʚ ʋʢʨʘʾʥʽ ʟʘ 2015-2019 ʨʨ. [4] 

ɿʘ 2019 ʨ. ʥʘʡʙʽʣʴʰʠʡ ʨʽʚʝʥʴ ʧʨʦʬʝʩʽʡʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʪʘʢʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ: ʇʨɸʊ çɼʊɽʂ ʇʘʚʣʦʛʨʘʜʚʫʛʽʣʣʷè (721 ʧʨʦʬʟʘʭʚʦʨʶʚʘʥʥʷ) ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʦʙʣʘʩʪʴ, 

ɯʥʛʫʣʴʩʴʢʘ ʰʘʭʪʘ ɼʇ çʉʭʽʜʥʠʡ ʛʽʨʥʠʯʦ-ʟʙʘʛʘʯʫʚʘʣʴʥʠʡ ʢʦʤʙʽʥʘʪè (93) ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ ʦʙʣʘʩʪʴ, ʇɸʊ 

çʐʘʭʪʘ çʅʘʜʽʷè (88) ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, ʇɸʊ çʐʘʭʪʦʫʧʨʘʚʣʽʥʥʷ çʇʦʢʨʦʚʩʴʢʝè (83) ɼʦʥʝʮʴʢʘ 

ʦʙʣʘʩʪʴ, ʉʤʦʣʽʥʩʴʢʘ ʰʘʭʪʘ ɼʇ çʉʭʽʜʥʠʡ ʛʽʨʥʠʯʦ-ʟʙʘʛʘʯʫʚʘʣʴʥʠʡ ʢʦʤʙʽʥʘʪè (82) ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 

ʦʙʣʘʩʪʴ, çʐʘʭʪʘ çʄʝʞʠʨʽʯʘʥʩʴʢʘè ɼʇ çʃʴʚʽʚʚʫʛʽʣʣʷè (54) ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ, ʇɸʊ çʉʫʤʩʴʢʝ 

ʤʘʰʠʥʦʙʫʜʽʚʥʝ ʥʘʫʢʦʚʦ-ʚʠʨʦʙʥʠʯʝ ʦʙôʻʜʥʘʥʥʷè (52) ʉʫʤʩʴʢʘ ʦʙʣʘʩʪʴ [4] . 

ɿʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʨʦʬʟʘʭʚʦʨʶʚʘʥʴ ʧʦʨʽʚʥʷʥʦ ʟ 2018 ʨ. ʚʽʜʙʫʣʦʩʷ ʥʘ ʪʘʢʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ: ʇʨɸʊ çɼʊɽʂ ʇʘʚʣʦʛʨʘʜʚʫʛʽʣʣʷè ï ʥʘ 124 ʚʠʧʘʜʢʠ, ɯʥʛʫʣʴʩʴʢʘ ʰʘʭʪʘ ɼʇ çʉʭʽʜʥʠʡ 

ʛʽʨʥʠʯʦ-ʟʙʘʛʘʯʫʚʘʣʴʥʠʡ ʢʦʤʙʽʥʘʪè ï ʥʘ 68 ʚʠʧʘʜʢʽʚ, ʇɸʊ çʐʘʭʪʘ çʅʘʜʽʷè ï ʥʘ 49 ʚʠʧʘʜʢʽʚ, 

ʉʤʦʣʽʥʩʴʢʘ ʰʘʭʪʘ ɼʇ çʉʭʽʜʥʠʡ ʛʽʨʥʠʯʦ-ʟʙʘʛʘʯʫʚʘʣʴʥʠʡ ʢʦʤʙʽʥʘʪè ï ʥʘ 44 ʚʠʧʘʜʢʠ, ʪʘ ʇɸʊ 

çʐʘʭʪʦʫʧʨʘʚʣʽʥʥʷ çʇʦʢʨʦʚʩʴʢʝè ï ʥʘ 37 ʚʠʧʘʜʢʽʚ. 

ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʟʘʨʝʻʩʪʨʦʚʘʥʘ ʫ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ (42,1 %), 

ʃʴʚʽʚʩʴʢʽʡ (18,1 %) ʪʘ ɼʦʥʝʮʴʢʽʡ (15,9 %) ʦʙʣʘʩʪʷʭ. ʂʽʣʴʢʽʩʪʴ ʧʦʪʝʨʧʽʣʠʭ ʦʩʽʙ, ʷʢʽ ʦʪʨʠʤʘʣʠ 

ʧʨʦʬʟʘʭʚʦʨʶʚʘʥʥʷ ʫ ʮʠʭ ʦʙʣʘʩʪʷʭ, ʩʢʣʘʜʘʻ 76,1 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʪʝʨʧʽʣʠʭ ʧʦ ʋʢʨʘʾʥʽ, ʷʢʽ 

ʤʘʶʪʴ ʧʨʦʬʟʘʭʚʦʨʶʚʘʥʥʷ. 

ɸʥʘʣʽʟʫʶʯʠ ʜʠʥʘʤʽʢʫ ʟʘ ʛʘʣʫʟʷʤʠ ʝʢʦʥʦʤʽʢʠ (ʪʘʙʣ. 1) ʚʠʜʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʧʨʦʬʝʩʽʡʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʩʪʘʣʦʩʷ ʚ ʛʘʣʫʟʽ ʜʦʙʫʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʨʦʟʨʦʙʣʝʥʥʽ ʢʘʨôʻʨʽʚ ï 84,6 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʦ ʋʢʨʘʾʥʽ (2 038 ʦʩʽʙ), ʱʦ ʥʘ 29 % (458 ʦʩʽʙ) ʙʽʣʴʰʝ ʫ 
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ʧʦʨʽʚʥʷʥʥʽ ʟ 2018 ʨ. 

ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʠʭ ʜʽʘʛʥʦʟʽʚ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʟʘ 2019 ʨ. ʧʦ ʋʢʨʘʾʥʽ ï 5 

699 ʜʽʘʛʥʦʟʽʚ [4]. ʋ ʩʪʨʫʢʪʫʨʽ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʧʝʨʰʝ ʤʽʩʮʝ ʥʘʣʝʞʠʪʴ ʭʚʦʨʦʙʘʤ ʦʨʛʘʥʽʚ 

ʜʠʭʘʥʥʷ ï 41,1 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʽʘʛʥʦʟʽʚ ʧʦ ʋʢʨʘʾʥʽ. ʅʘ ʜʨʫʛʦʤʫ ʤʽʩʮʽ ï ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ (ʨʘʜʠʢʫʣʦʧʘʪʽʾ, ʦʩʪʝʦʭʦʥʜʨʦʟʠ, ʘʨʪʨʠʪʠ, ʘʨʪʨʦʟʠ) ï 25,5 %. ʊʨʝʪʻ ʤʽʩʮʝ ʟʘ 

ʭʚʦʨʦʙʘʤʠ ʩʣʫʭʫ ï 23 %, ʯʝʪʚʝʨʪʝ ï ʟʘ ʚʽʙʨʘʮʽʡʥʦʶ ʭʚʦʨʦʙʦʶ ï 5,7 %. 

ʊʘʙʣʠʮʷ 1 ï ʈʦʟʧʦʜʽʣ ʢʽʣʴʢʦʩʪʽ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʟʘ ʛʘʣʫʟʷʤʠ ʝʢʦʥʦʤʽʢʠ ʧʽʜʧʨʠʻʤʩʪʚ, 

ʜʝ ʧʨʘʮʶʚʘʣʠ ʧʦʪʝʨʧʽʣʽ [4].  

ɻʘʣʫʟʴ ʝʢʦʥʦʤʽʢʠ ʧʽʜʧʨʠʻʤʩʪʚ, ʜʝ ʧʨʘʮʶʚʘʣʠ 

ʧʦʪʝʨʧʽʣʽ* 

ʂʽʣʴʢʽʩʪʴ ʘʢʪʽʚ ʋ ʚʽʜʩʦʪʢʘʭ ʜʦ 

ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

2018 ʨ. 2019 ʨ. 2018 ʨ. 2019 ʨ. 

ɺʩʴʦʛʦ ʧʦ ʋʢʨʘʾʥʽ 1879 1951 100,0 100,0 

ʋ ʪʦʤʫ ʯʠʩʣʽ: 

ɼʦʙʫʚʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʽ ʨʦʟʨʦʙʣʝʥʥʷ ʢʘʨôʻʨʽʚ 1580 2038 84,1 84,6 

ɺʠʨʦʙʥʠʮʪʚʦ ʤʘʰʠʥ ʽ ʫʩʪʘʪʢʫʚʘʥʥʷ 98 98 5,2 4,1 

ʄʝʪʘʣʫʨʛʽʡʥʝ ʚʠʨʦʙʥʠʮʪʚʦ, ʚʠʨʦʙʥʠʮʪʚʦ ʛʦʪʦʚʠʭ 

ʤʝʪʘʣʝʚʠʭ ʚʠʨʦʙʽʚ, ʢʨʽʤ ʤʘʰʠʥ ʽ ʫʩʪʘʪʢʫʚʘʥʥʷ 

57 79 3,0 3,3 

ɯʥʰʽ ʚʠʜʠ ʧʝʨʝʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʨʝʤʦʥʪ, ʤʦʥʪʘʞ 

ʤʘʰʠʥ ʽ ʫʩʪʘʪʢʫʚʘʥʥʷ 

33 55 1,8 2,3 

ɺʠʨʦʙʥʠʮʪʚʦ ʢʦʢʩʫ ʪʘ ʧʨʦʜʫʢʪʽʚ ʥʘʬʪʦʧʝʨʝʨʦʙʣʝʥʥʷ 23 43 1,2 1,8 

ɹʫʜʽʚʥʠʮʪʚʦ 22 31 1,2 1,3 

* ɻʘʣʫʟʽ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʢʣʘʩʠʬʽʢʘʪʦʨʘ ʚʠʜʽʚ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ɼʂ 009:2010 

ʚʠʨʦʙʥʠʮʪʚʽ. 

ʆʩʥʦʚʥʽ ʧʨʠʯʠʥʠ, ʚʥʘʩʣʽʜʦʢ ʷʢʠʭ ʚʠʥʠʢʣʠ ʧʨʦʬʝʩʽʡʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ 2019 ʨ., ʮʝ ï 

ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʤʝʭʘʥʽʟʤʽʚ ʪʘ ʨʦʙʦʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ï 22,3 %, ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ï 20,9 % ʪʘ ʥʝʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ï 10,6 % ʚʽʜ ʾʭ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ. ʆʢʨʽʤ 

ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʬʟʘʭʚʦʨʶʚʘʥʴ, ʤʦʞʥʘ ʪʘʢʦʞ ʧʨʠʚʝʩʪʠ: ʚʽʜʩʫʪʥʽʩʪʴ ʜʽʻʚʠʭ 

ʟʘʩʦʙʽʚ ʟʥʠʞʝʥʥʷ ʨʽʚʥʽʚ ʰʫʤʫ, ʚʽʙʨʘʮʽʾ, ʥʘʷʚʥʽʩʪʴ ʧʦʨʫʰʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ, 

ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʽ ʧʨʠʯʠʥʠ, ʚʠʩʦʢʽ ʧʨʦʬʝʩʽʡʥʽ ʨʠʟʠʢʠ ʪʦʱʦ. 

ɺʠʩʥʦʚʢʠ. ɿʥʠʞʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʡ ʟʙʝʨʝʞʝʥʥʷ ʟʜʦʨʦʚôʷ ʧʨʘʮʽʚʥʠʢʽʚ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ 

ʋʢʨʘʾʥʠ ʻ ʚʘʞʣʠʚʠʤ ʩʦʮʽʘʣʴʥʠʤ ʪʘ ʝʢʦʥʦʤʽʯʥʠʤ ʟʘʚʜʘʥʥʷʤ ʦʭʦʨʦʥʠ ʧʨʘʮʽ. ʇʨʽʦʨʠʪʝʪʥʠʤʠ ʟʘʭʦʜʘʤʠ 

ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʧʦʚʠʥʥʽ ʩʪʘʪʠ ʥʘʩʪʫʧʥʽ: ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ, ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʨʦʙʦʪʠ 

ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʰʢʽʜʣʠʚʠʭ ʪʘ ʥʝʙʝʟʧʝʯʥʠʭ ʫʤʦʚʘʭ ʧʨʘʮʽ, ʧʨʦʚʝʜʝʥʥʷ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ 

ʟʘʭʦʜʽʚ, ʘ ʪʘʢʦʞ ʧʦʩʠʣʝʥʥʷ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʨʦʙʦʪʦʜʘʚʮʽʚ ʽ ʢʝʨʽʚʥʠʢʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʟʘ ʩʪʘʥ ʫʤʦʚ ʪʘ 

ʙʝʟʧʝʢʠ ʧʨʘʮʽ. ʇʨʦʚʝʜʝʥʥʷ ʮʠʭ ʟʘʭʦʜʽʚ ʩʧʨʠʷʪʠʤʝ ʟʤʝʥʰʝʥʥʶ ʨʽʚʥʷ ʧʨʦʬʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ 

ʧʽʜʚʠʱʝʥʥʶ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. ʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʇʦʨʷʜʢʫ ʨʦʟʩʣʽʜʫʚʘʥʥʷ ʪʘ ʦʙʣʽʢʫ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ, ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ 

ʘʚʘʨʽʡ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ: ʇʦʩʪʘʥʦʚʘ ʂʄʋ ʚʽʜ 17.04.2019 ʨ. ˉ 337  [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
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[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://oppb.com.ua/articles/profesiyni-zahvoryuvannya-osoblyvosti-klasyfikaciyi-ta-
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3. ʇʝʨʝʣʽʢ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʟʘʪʚʝʨʜʞʝʥʠʡ ʧʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 08.11.2000 

ˉ1662. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://zakon.rada.gov.ua/laws/show/1662-2000-ʧ 

4. ʌʦʥʜ ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʨʘʭʫʚʘʥʥʷ ʋʢʨʘʾʥʠ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 
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ʋɼʂ 621.797.23 

ɸʅɸʃɯɿ ɯʉʅʋʖʏʀʍ ʉʇʆʉʆɹɯɺ ɺɯɼʅʆɺʃɽʅʅʗ ɺʊʋʃʆʂ ʐɽʉʊɽʈɽʅʅʀʍ 

ʅɸʉʆʉɯɺ ʊʀʇʋ ʅʐ 

ɺ. ɹʨʠʛʽʥʝʮʴ, ʩʪ. ʛʨ. ɸʊ-18ʄ 

ʖ. ʂʫʣʻʰʢʦʚ, ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, 

ɸ. ʇʻʰʻʭʦʥʦʚ, ʽʥʞʝʥʝʨ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʐʝʩʪʝʨʝʥʥʽ ʥʘʩʦʩʠ ʪʠʧʫ ʅʐ ʟʥʘʡʰʣʠ ʰʠʨʦʢʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚ ʛʽʜʨʦʩʠʩʪʝʤʘʭ ʩʘʤʦʾ 

ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʪʝʭʥʽʢʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ.  

ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʰʝʩʪʝʨʝʥʥʠʭ ʥʘʩʦʩʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʦʰʫʚʘʥʥʷ ʡʦʛʦ ʜʝʪʘʣʝʡ, ʱʦ ʥʝʤʠʥʫʯʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʜʘʯʽ ʥʘʩʦʩʘ. ɺʪʫʣʢʠ ʥʘʩʦʩʫ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʶ 

ʧʽʜʰʠʧʥʠʢʽʚ ʢʦʚʟʘʥʥʷ ʪʘ ʫʱʽʣʴʥʶʚʘʯʽʚ, ʪʦʤʫ ʥʘʚʽʪʴ ʥʝʚʝʣʠʢʽ ʟʥʦʩʠ ʮʠʭ ʜʝʪʘʣʝʡ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʧʝʨʝʢʦʩʫ ʢʘʯʘʶʯʦʛʦ ʚʫʟʣʘ. ʎʝ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʪʘ ʽʥʪʝʥʩʠʚʥʦʛʦ ʟʥʦʩʫ 

ʧʦʚʝʨʭʦʥʴ, ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʚʪʨʘʪ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ. ɺʪʫʣʢʘ ʤʘʻ ʩʢʣʘʜʥʫ ʬʦʨʤʫ ʽ ʢʨʽʤ ʮʴʦʛʦ ʧʨʘʢʪʠʯʥʦ ʫʩʽ 

ʾʾ ʧʦʚʝʨʭʥʽ ʻ ʥʘʚʘʥʪʘʞʝʥʠʤʠ. ɸ ʦʪʞʝ ʧʠʪʘʥʥʷ ʚʽʜʥʦʚʣʝʥʥʷ ʚʪʫʣʦʢ ʥʘʩʦʩʽʚ ʻ ʚʘʞʣʠʚʠʤʠ ʧʨʠ ʨʝʤʦʥʪʽ 

ʥʘʩʦʩʽʚ ʅʐ. 

ʅʘ ʮʝʡ ʯʘʩ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʻ ʤʝʪʦʜ ʚʽʜʣʠʚʘʥʥʷ ʥʦʚʠʭ ʚʪʫʣʦʢ. ʇʨʦ ʮʴʦʤʫ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʚʝʣʠʢʽ ʟʘʪʨʘʪʠ ʥʘ ʤʝʭʘʥʽʯʥʫ ʦʙʨʦʙʢʫ ʚʽʜʣʠʪʦʾ ʟʘʛʦʪʦʚʢʠ, ʪʦʤʫ ʧʠʪʘʥʥʷ ʟʥʘʭʦʜʞʝʥʥʷ 

ʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʧʦʩʦʙʫ ʜʫʞʝ ʛʦʩʪʨʝ. 

ɯʩʥʫʶʯʠ ʩʧʦʩʦʙʠ ʚʽʜʥʦʚʣʝʥʥʷ ʚʪʫʣʦʢ ʛʽʜʨʦʥʘʩʦʩʫ ʪʘ ʾʭ ʢʦʨʦʪʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʚʝʜʝʥʽ ʫ 

ʪʘʙʣʠʮʽ. ʅʘʚʝʜʝʥʘ ʪʘʙʣʠʮʷ ʜʘʻ ʟʤʦʛʫ ʧʦʨʽʚʥʷʪʠ ʫʩʽ ʽʩʥʫʶʯʽ ʤʝʪʦʜʠ ʚʽʜʥʦʚʣʝʥʥʷ ʚʪʫʣʦʢ ʛʽʜʨʦʥʘʩʦʩʫ ʪʘ 

ʧʦʨʽʚʥʷʪʠ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ, ʷʢʽ ʧʨʠʪʘʤʘʥʥʽ ʢʦʞʥʦʤʫ ʩʧʦʩʦʙʫ. 

ʊʘʙʣʠʮʷ ʉʧʦʩʦʙʠ ʚʽʜʥʦʚʣʝʥʥʷ ʚʪʫʣʦʢ ʰʝʩʪʝʨʝʥʥʦʛʦ ʥʘʩʦʩʘ  

ʉʇʆʉʆɹʀ 

ɺɯɼʅʆɺʃɽʅʅʗ 

ʊɽʍʅʆʃʆɻɯʗ ɺʀʂʆʅɸʅʅʗ ɸʅɸʃɯɿ ʄɽʊʆɼʋ 

1 2 3 

 

ɺɯɼʃʀɺɸʅʅʗ 

ʅʆɺʆɰ ɺʊʋʃʂʀ 

 

 

 

 

ʉʇʆʉɯɹ ɿʅɸʁʐʆɺ ʐʀʈʆʂɽ 

ɿɸʉʊʆʉʋɺɸʅʅʗ, ɸʃɽ ʅɽ ɭ 

ʇʈʆɻʈɽʉʀɺʅʀʄ. ɺʀʂʆʈʀʉʊɸʅʅʗ 

ɺʊʆʈʀʅʅʆɻʆ ɸʃʖʄɯʅɯʖ ʅɽ ɼɸɭ 

ʅɽʆɹʍɯɼʅʀʍ ʌɯɿʀʂʆ - 

ʄɽʍɸʅɯʏʅʀʍ ɺʃɸʉʊʀɺʆʉʊɽʁ 

ʈʆɹʆʏʀʍ ʇʆɺɽʈʍʆʅʔ. 

ʅɸʈʆʑʋɺɸʅʅʗ 

 

 

ɿɸʃʀʊʊʗ 

ɹɸɹɯʊʆʄ 

 

ʎɽʁ ʉʇʆʉɯɹ ɼʆɿɺʆʃʗɭ 

ɺɯɼʅʆɺʀʊʀ ɺʊʋʃʂʋ ʅɽ 

ɺʀʂʆʈʀʉʊʆɺʋʖʏʀ ʉʂʃɸɼʅʆɻʆ 

ʆɹʃɸɼʅɸʅʅʗ. ɸʃɽ ɼʋɾɽ ɺɸɾʂʆ 

ɿɼɯʁʉʅʀʊʀ ʃʋɾɽʅɯɭ ʅɸʂɸʊɸʅʆɰ 

ʊɸ ʃɽɻʂʆ ɿɸɹʈʋɼʅʖʖʏʀʁʉʗ 

ʇʆɺɽʈʍʅɯ. ɹɸɹɯʊ ʇɯɼ ʏɸʉ ʇʈɸʎɯ 

ɺɯɼʐɸʈʆɺʋɭʊʔʉʗ ʊɸ 

ʈʆɿʇʃɸɺʃʖɭʊʔʉʗ ʇɯɼ ɼɯɭʖ 

ʅɸɺɸʅʊɸɾɽʅʔ. 

ʇʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 
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ʇʆʂʈʀʊʊʗ 

ʇʆʃɯʄɽʈɸʄʀ 

 

ʉʇʆʉɯɹ ɼʆɿɺʆʃʗɭ ɺɯɼʅʆɺʀʊʀ 

ɿʅɸʏʅʀʁ ɿʅʆʉ ɯ ʇʆʃɯʇʐʋɭ 

ʗʂɯʉʊʔ ʈʆɹʆʊʀ ʇɸʈɸ ʊɽʈʊʗ. ɸʃɽ 

ɼɸʅʀʁ ʄɽʊʆɼ ʅɽ ɼɸɭ ʄɯʎʅʆɻʆ 

ɿɺ'ʗɿʂʋ ɺɯɼʅʆɺʃʖɺɸʅʆɰ 

ʇʆɺɽʈʍʅɯ ɿ ʇʆʂʈʀʊʊʗʄ. 

ʇʆʂʈʀʊʊʗ ʅɸʅʆʉʀʊʔʉʗ ʅɽ 

ʊɯʃʔʂʀ ʅɸ ʇʆɺɽʈʍʅʖ ʊɽʈʊʗ 

 

ʉʇʇʆʉɯɹ 

ɼʆɼɸʊʂʆɺʀʍ 

ʈɽʄʆʅʊʅʀʍ  

ɼɽʊɸʃɽʁ 

 

 

 

ʉʇʆʉɯɹ ʇʈʆʉʊʀʁ ʋ ɺʀʂʆʅɸʅʅɯ ɯ 

ɼʆɿɺʆʃʗɭ ɺʀʂʆʈʀʉʊʆɺʋɺɸʊʀ 

ɺʊʋʃʂʋ, ʑʆ ʂʆʄʇɽʅʉʋɭ, ɿ 

ɸʅʊʀʌʈʀʂʎɯʁʅʀʍ ʄɸʊɽʈɯɸʃɯɺ. 

ʅɽ ɼʆɿɺʆʃʗɭ ɺ ɼʆʉʊɸʊʅɯʁ ʄɽʈɯ 

ɺɯɼʅʆɺʀʊʀ  ʂʆʇ . 

 

ʊɽʈʄʆ - 

ɼʀʌʌʋɯʁʅɸ 

ʄɽʊɸʃɯɿɸʎɯʗ 

 

 

ʉʇʆʉɯɹ ɼʆɿɺʆʃʗɭ ɺɯɼʅʆɺʀʊʀ 

ɿʅɸʏʅʀʁ ɿʅʆʉ ɸʃʖʄɯʅɯɭɺʀʍ 

ɼɽʊɸʃɽʁ ɯ ɿʄɯʎʅʀʊʔ ɰʍ. ʉʇʆʉɯɹ 

ɺʀʄɸɻɸɭ ɿɸʉʊʆʉʋɺɸʅʅʗ 

ɺɸʂʂʋʋʄʅʆʁ ʋʉʊɸʅʆɺʂʀ, 

ʊʆʄʋ ʅɽ ɿʅɸʁʐʆɺ 

ɼʆʉʊɸʊʅʔʆɻʆ ɿɸʉʊʆʉʋɺɸʅʅʗ. 

 

 

ʊʆʅʂʆʐɸʈʆɺɽ 

ɸʅʆɼʋɺɸʅʅʗ 

 

 

ʇɽʈʉʇɽʂʊʀɺʅʀʁ ʉʇʆʉɯɹ , ʗʂʀʁ 

ɼʆɿɺʆʃʗɭ ʂʆʄʇʃɽʂʉʅʆ 

ɺɯɼʅʆɺʀʊʀ ɿʅʆʐɽʅʋ 

ʇʆɺɽʈʍʅʖ ʁ ɿʄɯʎʅʀʊʀ ʈʆɹʆʏʋ 

ʇʆɺɽʈʍʅʖ. ʄɽʊʆɼ ʅɽ 

ɼʆɿɺʆʃʗɭ ɺɯɼʅʆɺʀʊʀ ɺɽʃʀʂʀʁ 

ɿʅʆʉ. ɼʆɿɺʆʃʗɭ ʅɸʅɽʉʊʀ ʐɸʈ 

ʊʆɺʑʀʅʆʖ 0,2-0,5 ʤʤ. ɺʀʄɸɻɸɭ 

ʉʇɽʎɯɸʃʔʅʆɻʆ ʋʉʊɸʊʂʋɺɸʅʅʗ. 

 

 

 

ɻɸʃʔɺɸʅʆ-

ʇʆʂʈʀʊʊʗ 

 

 

 

ʉʇʆʉɯɹ ɼʆɿɺʆʃʗɭ ʅɽ ʊɯʃʔʂʀ 

ɺɯɼʅʆɺʀʊʀ, ɸʃɽ ʁ ɿʄɯʎʅʀʊʀ 

ʇʆɺɽʈʍʅɯ ʊɽʈʊʗ.  ʅɽɼʆʃɯʂʆʄ 

ʄɽʊʆɼʋ ɭ ʁʆɻʆ ʉʂʃɸɼʅɯʉʊʔ. 

ɼʆɿɺʆʃʗɭ ʅɸʅɽʉʊʀ ʇʆʂʈʀʊʊʗ 

ʊʆɺʑʀʅʆʖ 0,2-5,0 ʤʤ. ʊɺɽʈɼɯʉʊʔ 

ʇʆɺɽʈʍʅɯ ʅɺ 120-600. 
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ʇʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 

ʇʃɸʉʊʀʏʅɽ ɼɽʌʆʈʄʋɺɸʅʅʗ 

 

 

 

 

 

 

ʆʉɸɼɾɽʅʅʗ 

 

 

 

ʉʇʆʉɯɹ ɼʆɿɺʆʃʗɭ ɺɯɼʅʆɺʀʊʀ 

ɿʅʆʐɽʅɯ ʇʆɺɽʈʍʅɯ ɺʊʋʃʂʀ ɿɸ 

ʈɸʍʋʅʆʂ ɰɰ ɺʀʉʆʊʀ, ʑʆ ʋ ʉɺʆʖ 

ʏɽʈɻʋ ʅɽʆɹʍɯɼʅʆ 

ʂʆʄʇɽʅʉʋɺɸʊʀ ɸɹʆ ɿɸ 

ʈɸʍʋʅʆʂ ʅʆɺʆɻʆ ʈɽʄʆʅʊʅʆɻʆ 

ʈʆɿʄɯʈʋ ʂʆʃʆɼʗɿʗ ʂʆʈʇʋʉɸ, 

ɸɹʆ ʅɸʇʈɽʉʆɺʋɺɸʊʀ 

ɸʃʖʄɯʅɯɭɺʋ ʐɸʁɹʋ.  

 

 

 

 

ʆɹʊʀʉʅɽʅʅʗ 

 

 

 

ʉʇʆʉɯɹ ɼʆɿɺʆʃʗɭ ɺɯɼʅʆɺʀʊʀ 

ɿʅʆʉ ɺʅʋʊʈɯʐʅʔʆɻʆ ɼɯɸʄɽʊʈɸ 

ɿɸ ʈɸʍʋʅʆʂ ɿʆɺʅɯʐʅʔʆɻʆ, 

ʂʆʊʈʀʁ ʂʆʄʇɽʅʉʋʖʊʔ ɿɸ 

ʈɸʍʋʅʆʂ ʈɽʄʆʅʊʅʆɻʆ ʈʆɿʄɯʈʋ 

ʂʆʃʆɼʗɿʗ ʂʆʈʇʋʉɸ. ʄɽʊʆɼ ʅɽ 

ɼʆɿɺʆʃʗɭ ɺɯɼʅʆɺʀʊʀ 

ɿʅɸʏɽʅʅʗ ʂʆʇ 

 

 

 

 

ʈʆɿɼɸʏɸ 

 

 

 

ʉʇʆʉɯɹ ɼʆɿɺʆʃʗɭ ɺɯɼʅʆɺʀʊʀ 

ɿʆɺʅɯʐʅɯ ʈʆɿʄɯʈʀ ɺʊʋʃʂʀ ɿɸ 

ʈɸʍʋʅʆʂ ɺʅʋʊʈɯʐʅʔʆɻʆ 

ɼɯɸʄɽʊʈɸ. ʄɽʊʆɼ ʅɽ ɺʀʄɸɻɸɭ 

ʉʇɽʎɯɸʃʔʅʆɻʆ ʋʉʊɸʊʂʋɺɸʅʅʗ, 

ɸʃɽ ɺʀʄɸɻɸɭ ʇʆɼɸʃʔʐʆɻʆ 

ɺɯɼʅʆɺʃɽʅʅʗ ɺʅʋʊʈɯʐʅʔʆɻʆ 

ɼɯɸʄɽʊʈɸ  

ɻʀʃʔɿʋɺɸʅʅʗ 

 

 

 

 

ɻɯʃʔɿʋɺɸʅ-ʅʗ 

ʋ ʇɽʈɯʆɼ 

ʂʈʀʉʊɸʃɯɿɸʎɯɰ 

 

 

ʉʇʆʉɯɹ ɼʆɿɺʆʃʗɭ ʅɽ 

ɺʀʂʆʈʀʉʊʆɺʋʖʏʀ ʉʇɽʎɯɸʃʔʅɽ 

ʋʉʊɸʊʂʋɺɸʅʅʗ ɺɯɼʅʆɺʀʊʀ ɺʉɯ 

ɿʅʆʐɽʅɯ ʇʆɺɽʈʍʅɯ. ʅɽɼʆʃɯʂʆʄ 

ʉʇʆʉʆɹʋ ɭ ɺʀʂʆʈʀʉʊɸʅʅʗ 

ɼʆɼɸʊʂʆɺʆɻʆ ʄɽʊɸʃʋ. ʄɽʊʆɼ 

ɻʀʃʔɿʋɺɸʅʅʗ ɺ ʇɽʈɯʆɼ 

ʂʈʀʉʊɸʃɯɿɸʎɯɰ ɹɯʃʔʐ 

ɽʂʆʅʆʄɯʏʅʀʁ ʏʀʄ ʍʆʃʆɼʅɽ 

ɻʀʃʔɿʋɺɸʅʅʗ ʊɸ ɼʆɿɺʆʃʗɭ 

ʆɼɽʈɾɸʊʀ ʇʆʂʈɸʑɸʅʅɯ ʌɯɿʀʂʆ-

ʄɽʍɸʅɯʏʅɯ ɺʃɸʉʊʀɺʆʉʊɯ 

ʇʆɺɽʈʍʅɯ, ɰɰ ʊɺɽʈɼɯʉʊʔ ʅɺ 67 
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ʇʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 

   

 

 

 

ʉVD ï ʤʝʪʦʜ 

ʦʩʘʜʞʝʥʥʷ  

ʤʝʪʘʣʦʨʛʘʥʽʯʥʠʭ 

ʩʧʦʣʫʢ 

 
1 ï ʨʝʘʢʪʦʨ, 2 - ʩʫʙʣʽʤʘʪʦʨ; 3 - 

ʬʽʣʴʪʨ; 4 - ʚʘʢʫʫʤʥʠʡ ʥʘʩʦʩ; 5 - 

ʪʝʨʤʦʩʪʘʪ; 6, 7 ï ʻʤʥʦʩʪʽ ʟ 

ʨʽʜʢʠʤʠ ʤʝʪʘʣʦʦʨʛʘʥʽʯʥʠʤʠ 

ʩʧʦʣʫʯʝʥʥʷʤʠ; 8 - ʨʘʩʭʦʜʦʤʽʨ; 9 

- ʥʘʛʨʽʚʘʯ 

 

 

 

 

 

ʉʇʆʉɯɹ ɼʦʟʚʦʣʷʻ ʚʽʜʥʦʚʠʪʠ ʟʥʘʯʥʠʡ 

ʟʥʦʩ ʘʣʶʤʽʥʽʻʚʠʭ ʚʪʫʣʦʢ ʽ ʟʤʽʮʥʠʪʠ ʾʭ 

ʉʧʦʩʽʙ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʘʢʫʫʤʥʦʾ 

ʫʩʪʘʥʦʚʢʠ ɺʠʨʦʙʥʠʯʽ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʚʽʜʥʦʚʣʝʥʽ ʚʪʫʣʢʠ ʽ 

ʩʧʨʷʞʝʥʽ ʟ ʥʠʤʠ ʜʝʪʘʣʽ ʟʥʦʰʫʶʪʴʩʷ 

ʟʥʘʯʥʦ ʤʝʥʰʝ, ʯʠʤ ʧʨʠ ʨʦʙʦʪʽ ʟ ʥʦʚʠʤʠ 

ʚʪʫʣʢʘʤʠ 

ʂʨʽʤ ʤʝʪʘʣʦʟʙʝʨʝʞʝʥʥʷ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʻ ʧʠʪʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʥʘʩʦʩʽʚ, 

ʧʦʣʽʧʰʝʥʥʷ ʘʥʪʠʬʨʠʢʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʚʝʨʭʦʥʴ. ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʮʝ ʚʥʫʪʨʽʰʥʷ ʧʦʚʝʨʭʥʷ ʧʽʜ 

ʮʘʧʬʫ ʰʝʩʪʝʨʥʽ, ʧʦʚʝʨʭʥʷ ʢʦʥʪʘʢʪʫ ʟ ʢʦʣʦʜʷʟʝʤ ʢʦʨʧʫʩʫ ʥʘ ʟʦʚʥʽʰʥʴʦʤʫ ʜʽʘʤʝʪʨʽ ʪʘ ʪʦʨʝʮʴ ʚʪʫʣʢʠ ʚ 

ʩʧʨʷʞʝʥʥʽ ʚʪʫʣʢʘ ï ʰʝʩʪʝʨʥʷ. 

ɸʥʘʣʽʟʫʶʯʠ ʫʩʽ ʽʩʥʫʶʯʠ ʤʝʪʦʜʠ ʚʽʜʥʦʚʣʝʥʥʷ ʚʪʫʣʦʢ ʥʘʩʦʩʫ ʤʦʞʥʘ ʧʨʠʡʪʠ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ 

ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʠʤ ʻ ʤʝʪʦʜ ʧʣʘʩʪʠʯʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ. ʁʦʤʫ ʧʨʠʪʘʤʘʥʥʽ ʥʘʩʪʫʧʥʽ ʧʝʨʝʚʘʛʠ. 

ɿʤʽʮʥʝʥʥʷ ʜʝʪʘʣʝʡ ʰʣʷʭʦʤ ʧʦʜʨʽʙʥʝʥʥʷ ʟʝʨʥʘ ʪʘ ʟʘʣʽʢʦʚʫʚʘʥʥʷ ʤʽʢʨʦ ʪʨʽʱʠʥ, ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʝʢʮʽʾ 

ʤʘʢʨʦʩʪʨʫʢʪʫʨʠ ʤʘʪʝʨʽʘʣʫ ʪʦʱʦ. ɺʽʥ ʜʦʟʚʦʣʷʻ ʚʽʜʥʦʚʠʪʠ ʚʪʫʣʢʫ ʥʘʩʦʩʫ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʜʦʜʘʪʢʦʚʠʡ ʤʝʪʘʣ, ʧʦʣʽʧʰʠʪʠ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʡʙʽʣʴʰ ʥʘʚʘʥʪʘʞʝʥʠʭ ʧʦʚʝʨʭʦʥʴ ʚʪʫʣʦʢ ʪʘ 

ʜʦʩʪʘʪʥʴʦ ʧʨʦʩʪʠʡ ʫ ʚʠʢʦʥʘʥʥʽ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʥʘʤʠ ʤʝʪʦʜ ʚʽʜʥʦʚʣʝʥʥʷ ʦʧʦʨʥʠʭ ʚʪʫʣʦʢ ʜʦʟʚʦʣʷʻ ʧʝʨʝʨʦʟʧʦʜʽʣʠʪʠ ʤʝʪʘʣ ʟ 

ʥʝʥʘʚʘʥʪʘʞʝʥʠʭ ʧʦʚʝʨʭʦʥʴ ʥʘ ʟʥʦʰʝʥʽ. 

ʊʝʭʥʦʣʦʛʽʷ ʚʽʜʥʦʚʣʝʥʥʷ ʚʪʫʣʢʠ ʥʘʩʦʩʫ ʅʐ-ʋ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ: 

 - ʥʘʛʨʽʚʘʥʥʷ ʚʪʫʣʢʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 450-500Áʉ; 

- ʦʩʘʜʞʝʥʥʷ ʚʪʫʣʢʠ ʥʘ 100ʪ ʧʨʝʩʽ ʪʘ ʫʪʨʠʤʘʥʥʷ; 

- ʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ. 

ʆʙôʻʤ ʤʝʪʘʣʫ, ʷʢʠʡ ʧʝʨʝʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʧʽʜ ʯʘʩ ʧʣʘʩʪʠʯʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʜʦʩʪʘʪʥʽʡ ʜʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʦʩʽʚ, ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʪʘ ʟʤʽʮʥʝʥʥʷ ʧʦʚʝʨʭʥʽ ʦʧʦʨʥʦʾ 

ʚʪʫʣʢʠ. ɼʣʷ ʚʠʟʥʘʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʦʙôʻʤʫ ʘʥʘʣʽʟʫʚʘʣʠ ʟʥʦʩʠ ʦʧʦʨʥʦʾ ʚʪʫʣʢʠ, ʪʘ ʨʦʟʨʘʭʦʚʫʻʤʦ ʦʙôʻʤ 

ʤʝʪʘʣʫ ʥʘ ʧʦʜʘʣʴʰʫ ʤʝʭʘʥʽʯʥʫ ʦʙʨʦʙʢʫ. 

ɸʣʝ ʚʪʫʣʢʠ ʚʽʜʥʦʚʣʝʥʽ ʧʣʘʩʪʠʯʥʠʤ ʜʝʬʦʨʤʫʚʘʥʥʷʤ ʚʦʣʦʜʽʶʪʴ ʥʝʜʦʩʪʘʪʥʴʦʶ ʟʥʦʩʦʩʪʽʡʢʽʩʪʶ, 

ʱʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʾʭ ʥʝʜʦʩʪʘʪʥʴʦʤʫ ʨʝʩʫʨʩʫ. 

ʈʝʘʣʴʥʠʡ ʰʣʷʭ ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʟôʻʜʥʘʥʴ ʛʽʜʨʘʚʣʽʯʥʠʭ ʩʠʩʪʝʤ - ʦʪʨʠʤʘʥʥʷ ʥʘ 

ʧʦʚʝʨʭʥʽ ʚʟʘʻʤʦʜʽʶʯʠʭ ʜʝʪʘʣʝʡ ʟʤʽʮʥʶʶʯʠʭ ʧʦʢʨʠʪʪʽʚ ʽʟ ʟʘʜʘʥʠʤʠ ʬʽʟʠʢʦ ʤʝʭʘʥʽʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʆʪʨʠʤʫʚʘʥʽ ʧʦʢʨʠʪʪʷ ʧʦʚʠʥʥʽ ʜʦʙʨʝ ʯʠʥʠʪʠ ʦʧʽʨ ʘʙʨʘʟʠʚʥʦʤʫ ʟʥʦʰʫʚʘʥʥʶ. ʋ 

ʨʦʙʦʪʘʭ ʨʷʜʫ ʘʚʪʦʨʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʠʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʢʦʨʦʟʽʡʥʦʛʦ 

ʤʝʭʘʥʽʯʥʦʛʦ ʽ ʘʙʨʘʟʠʚʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ ʧʦʚʝʨʭʥʶ ʜʝʪʘʣʝʡ ʧʦʚʠʥʥʘ ʙʫʪʠ ʭʽʤʽʯʥʦ ʽʥʝʨʪʥʘ ʜʦ 

ʢʦʤʧʦʥʝʥʪʽʚ ʩʝʨʝʜʦʚʠʱʘ ʽ ʚʦʣʦʜʽʪʠ ʤʽʢʨʦʪʚʝʨʜʽʩʪʶ ʥʝ ʥʠʞʯʝ 17 ɻʇʘ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʧʣʠʚ 

ʘʙʨʘʟʠʚʥʠʭ ʯʘʩʪʠʥʦʢ ʥʘ ʧʦʚʝʨʭʥʶ ʥʘʙʫʚʘʻ ʭʘʨʘʢʪʝʨʫ ʧʨʫʞʥʦʛʦ ʚʽʜʪʠʩʢʫʚʘʥʥʷ, ʘ ʥʝ ʨʽʟʘʥʥʷ [9]. 

ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ, ʚ ʦʙʣʘʩʪʽ ʦʪʨʠʤʘʥʥʷ ʧʦʢʨʠʪʪʽʚ ʽʟ ʟʘʜʘʥʠʤʠ 

ʬʽʟʠʯʥʠʤʠ, ʭʽʤʽʯʥʠʤʠ ʽ ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ʻ ʩʧʦʩʽʙ çʭʽʤʽʯʥʦʛʦ ʧʘʨʦʬʘʟʥʦʛʦ ʦʩʘʜʞʝʥʥʷè 

ʤʝʪʘʣʽʚ (Chemicikal Vapor Deposition). ʎʝʡ ʤʝʪʦʜ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʨʽʟʥʠʭ 

ʟʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ, ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʥʘʥʦ, ʤʽʢʨʦ ʽ ʤʘʢʨʦ ʧʦʢʨʠʪʪʽʚ. ʇʨʠ ʮʴʦʤʫ 

ʪʚʝʨʜʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʧʦʢʨʠʪʪʽʚ ʤʦʞʝ ʩʷʛʘʪʠ ʟʥʘʯʝʥʴ, ʱʦ  ʩʫʪʪʻʚʦ ʧʝʨʝʚʠʱʫʶʪʴ 17 ɻʇʘ 

ʉʧʦʩʽʙ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʠʭʽʜʥʘ ʩʧʦʣʫʢʘ, ʷʢʘ ʙʫʣʘ ʚ ʨʽʜʢʦʤʫ ʘʙʦ ʪʚʝʨʜʦʤʫ ʩʪʘʥʽ, 
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ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʛʘʟʦʧʦʜʽʙʥʠʡ ʰʣʷʭʦʤ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʘʙʦ ʩʫʙʣʽʤʘʮʽʾ. ʆʪʨʠʤʘʥʘ ʛʘʟʦʚʘ ʩʫʤʽʰ 

ʧʦʜʘʻʪʴʩʷ ʚ ʨʝʘʢʮʽʡʥʫ ʢʘʤʝʨʫ ʽ ʧʨʠ ʢʦʥʪʘʢʪʫʚʘʥʥʽ ʟ ʧʽʜʢʣʘʜʢʦʶ ʦʩʽʜʘʻ ʥʘ ʾʾ ʧʦʚʝʨʭʥʽ, ʥʘʛʨʽʪʦʾ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʠ ʨʦʟʢʣʘʜʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ. 

ʆʩʘʜʞʝʥʥʷ ʧʦʢʨʠʪʪʽʚ ʤʦʞʝ ʧʨʦʚʦʜʠʪʠʩʷ ʷʢ ʫ ʚʘʢʫʫʤʽ, ʪʘʢ ʽ ʚ ʩʝʨʝʜʦʚʠʱʽ ʪʨʘʥʩʧʦʨʪʫʶʪʱʠʭ 

ʛʘʟʽʚ. ʆʩʦʙʣʠʚʽʩʪʶ CVD-ʤʝʪʦʜʫ ʪʝʨʤʽʯʥʦʛʦ ʨʦʟʢʣʘʜʘʥʥʷ ʄʆʉ ʻ ʤʝʭʘʥʽʟʤ ʫʪʚʦʨʝʥʥʷ ʧʦʢʨʠʪʪʽʚ. ʇʨʠ 

ʮʴʦʤʫ ʧʦʚʝʨʭʥʷ, ʱʦ ʤʝʪʘʣʽʟʫʻʪʴʩʷ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʦʪʦʯʝʥʥʽ ʛʘʟʦʚʦʾ ʩʫʤʽʰʽ, ʱʦ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʧʘʨʠ 

ʤʝʪʘʣʣʦʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ, ʤʦʣʝʢʫʣʠ ʷʢʠʭ ʧʦʩʪʽʡʥʦ ʧʝʨʝʤʽʰʫʶʪʴʩʷ ʚ ʫʩʽʭ ʥʘʧʨʷʤʢʘʭ ʚ ʦʙôʻʤʽ 

ʨʝʘʢʮʽʡʥʦʾ ʢʘʤʝʨʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʾʤ ʥʘʙʣʠʞʘʪʠʩʷ ʽ ʚʩʪʫʧʘʪʠ ʚ ʢʦʥʪʘʢʪ ʟ ʫʩʽʤʘ ʯʘʩʪʠʥʘʤʠ ʽ ʜʽʣʷʥʢʘʤʠ 

ʧʽʜʢʣʘʜʢʠ, ʱʦ ʤʘʶʪʴ ʪʝʤʧʝʨʘʪʫʨʫ, ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʨʦʟʢʣʘʜʘʥʥʷ ʜʘʥʦʾ ʩʧʦʣʫʢʠ. 

ɺʠʩʥʦʚʢʠ. 

1. ɺʽʜʥʦʚʣʝʥʥʷ ʚʪʫʣʦʢ ʩʧʦʩʦʙʦʤ ʧʣʘʩʪʠʯʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʤʠʪʪʻʚʦ ʩʪʚʦʨʠʪʠ 

ʧʨʠʧʫʩʢʠ ʧʽʜ ʥʘʩʪʫʧʥʫ ʤʝʭʘʥʽʯʥʫ ʦʙʨʦʙʢʫ ʧʽʜ ʥʦʤʽʥʘʣʴʥʠʡ ʨʦʟʤʽʨ ʚʩʽʭ ʟʥʦʰʝʥʠʭ ʧʦʚʝʨʭʦʥʴ ʚʪʫʣʦʢ.  

2. ɸʣʝ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʚʪʫʣʦʢ ʚʽʜʥʦʚʣʝʥʠʭ ʩʧʦʩʦʙʦʤ ʧʣʘʩʪʠʯʥʦʛʦ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʥʝʜʦʩʪʘʪʥʷ, ʟʦʢʨʝʤʘ ʱʦʙ ʧʨʦʪʠʩʪʦʷʪʠ ʘʙʨʘʟʠʚʥʦʤʫ ʽ ʛʽʜʨʦ ʘʙʨʘʟʠʚʥʦʤʫ ʟʥʦʰʫʚʘʥʥʶ. 

3. ʉʧʦʩʽʙ CVD-ʤʝʪʦʜʫ ʪʝʨʤʽʯʥʦʛʦ ʨʦʟʢʣʘʜʘʥʥʷ ʄʆʉ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʨʽʟʥʠʭ ʟʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ, ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʦʢʨʠʪʪʽʚ. ʇʨʠ ʮʴʦʤʫ ʪʚʝʨʜʽʩʪʴ 

ʦʪʨʠʤʘʥʠʭ ʧʦʢʨʠʪʪʽʚ ʤʦʞʝ ʩʷʛʘʪʠ ʟʥʘʯʝʥʴ, ʱʦ  ʩʫʪʪʻʚʦ ʧʝʨʝʚʠʱʫʶʪʴ 17 ɻʇʘ, ʘ ʮʝ ʜʘʻ ʟʤʦʛʫ ʨʦʙʦʯʠʤ 

ʧʦʚʝʨʭʥʷʤ ʚʪʫʣʦʢ ʧʨʦʪʠʩʪʦʷʪʠ ʥʘʚʽʪʴ ʘʙʨʘʟʠʚʥʦʤʫ ʟʥʦʰʫʚʘʥʥʶ.  
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ʷʢʠʭ ʻ ʨʷʜ ʪʝʭʥʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʠʭ ʟ ʥʘʜʽʡʥʽʩʪʶ ʾʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʅʘ ʧʝʨʰʠʭ ʝʪʘʧʘʭ 

ʨʦʟʨʦʙʢʠ ʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʩʠʩʪʝʤʠ ʬʦʨʤʫʶʪʴʩʷ ʧʦʢʘʟʥʠʢʠ ʙʝʟʚʽʜʤʦʚʥʦʩʪʽ ʽ ʚʽʜʥʦʚʣʶʚʘʥʦʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɸʊʉ. ʅʘ ʧʦʜʘʣʴʰʠʭ ʝʪʘʧʘʭ ʚʠʧʨʦʙʫʚʘʥʴ ʨʽʟʥʦʛʦ ʚʠʜʫ ʮʽ ʧʦʢʘʟʥʠʢʠ ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʽ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ, ʘ ʥʘ ʟʘʚʝʨʰʘʣʴʥʦʤʫ ʝʪʘʧʽ ʝʢʩʧʣʫʘʪʘʮʽʾ - ʧʦʢʘʟʥʠʢʠ ʧʨʦʷʚʣʷʶʪʴʩʷ. ɸ ʪʦʤʫ ʽʜʝʷ 

ʨʦʟʨʦʙʢʠ ʽ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘ ʟʘʚʝʨʰʘʣʴʥʦʤʫ ʝʪʘʧʽ - ʝʪʘʧʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɹʫʜʴ-ʷʢʘ ʩʠʩʪʝʤʘ ʩʪʚʦʨʶʻʪʴʩʷ ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʦʪʨʠʤʘʥʥʷ ʧʝʚʥʦʛʦ ʝʬʝʢʪʫ ʚʽʜ ʾʾ ʨʦʙʦʪʠ. 

ɿʚʽʜʩʠ ʩʣʽʜʫʻ ʦʩʦʙʣʠʚʘ ʨʦʣʴ ʝʪʘʧʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʦʩʢʽʣʴʢʠ ʫʩʽ ʟʫʩʠʣʣʷ, ʚʠʪʨʘʯʝʥʽ ʥʘ 

ʩʪʚʦʨʝʥʥʷ ʥʘʜʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʤʦʞʫʪʴ ʙʫʪʠ ʟʚʝʜʝʥʽ ʥʘʥʽʚʝʮʴ ʥʝʧʨʘʚʠʣʴʥʦ ʘʙʦ ʥʝʨʘʮʽʦʥʘʣʴʥʦ 

ʦʨʛʘʥʽʟʦʚʘʥʦʶ ʝʢʩʧʣʫʘʪʘʮʽʻʶ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʝʢʩʧʣʫʘʪʘʮʽʷ ɸʊʉ ʟ ʥʠʟʴʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʥʘʜʽʡʥʦʩʪʽ ʪʘʢʦʞ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʟʥʘʯʥʠʭ ʚʪʨʘʪ ʪʘ ʽʩʪʦʪʥʦ ʧʦʥʠʟʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʉʢʣʘʜʥʽ ʪʝʭʥʽʯʥʽ ʪʘ ʪʨʘʥʩʧʦʨʪʥʽ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ, ʥʘʜʽʡʥʽʩʪʴ ʷʢʠʭ 

ʟʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ ʚʽʜ ʥʘʜʽʡʥʦʩʪʽ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ, ʘʣʝ ʡ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʥʠʤʠ, ʪʦʙʪʦ ʚʽʜ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤʠ. 

ʈʦʙʦʪʘ ʥʘʜ ʚʠʢʦʥʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ 

ʧʝʨʝʚʝʟʝʥʴ ʽʩʪʦʪʥʦ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʦʩʪʽ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʦ ʟʘʧʦʙʽʛʘʥʥʶ ʟʙʦʾʚ ʚ 

ʨʦʙʦʪʽ ɸʊʉ. ʇʝʨʝʚʽʟʥʠʢ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ ʧʝʨʝʚʝʟʝʥʴ 

ʽ ʽʥʬʦʨʤʫʚʘʪʠ ʽʥʰʠʭ ʫʯʘʩʥʠʢʽʚ ʧʨʦ ʤʦʞʣʠʚʽ ʚʽʜʤʦʚʠ. ʆʩʢʽʣʴʢʠ ʦʧʝʨʘʪʠʚʥʝ ʚʪʨʫʯʘʥʥʷ ʚ ʨʦʙʦʪʫ ʪʦʛʦ 

ʘʙʦ ʽʥʰʦʛʦ ʫʯʘʩʥʠʢʘ ʧʨʦʮʝʩʫ ʧʝʨʝʚʝʟʝʥʴ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʥʘʩʪʫʧʘʶʯʦʾ ʚʽʜʤʦʚʠ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʻ, 

ʪʦ ʾʭ ʚʟʘʻʤʦʜʽʷ ʟʚ'ʷʟʘʥʘ ʟ ʨʠʟʠʢʦʤ ʨʦʟʫʟʛʦʜʞʝʥʥʷ ʨʦʙʦʪʠ ʧʦ ʚʠʢʦʥʘʥʥʶ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ. ɺ 

ʦʧʪʠʤʽʟʘʮʽʡʥʽʡ ʤʦʜʝʣʽ ʮʝʡ ʨʠʟʠʢ ʢʦʤʧʝʥʩʫʻʪʴʩʷ ʚʝʣʠʯʠʥʦʶ ʚʠʪʨʘʪ ʥʘ ʦʧʣʘʪʫ ʧʦʩʣʫʛ ʫʯʘʩʥʠʢʽʚ 

ʧʨʦʮʝʩʫ ʧʝʨʝʚʝʟʝʥʴ ʽ ʢʦʤʧʝʥʩʘʮʽʶ ʨʠʟʠʢʫ ʨʦʟʫʟʛʦʜʞʝʥʥʷ ʾʭ ʚʟʘʻʤʦʜʽʾ, ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʷʢʦʾ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜʠʯʥʠʡ ʘʧʘʨʘʪ ʩʪʨʘʭʫʚʘʥʥʷ, ʪʦʙʪʦ ʰʫʢʘʥʘ ʚʝʣʠʯʠʥʘ ʟʘʣʝʞʘʪʠʤʝ ʷʢ ʚʽʜ 

ʢʽʣʴʢʦʩʪʽ ʫʯʘʩʥʠʢʽʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ ʧʝʨʝʚʝʟʝʥʴ, ʪʘʢ ʽ ʫʤʦʚ ʩʪʨʘʭʫʚʘʥʥʷ. 

ʆʪʞʝ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʥʘʜʽʡʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɸʊʉ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ 

ʾʾ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɺ ʷʢʦʩʪʽ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʽ ʫʯʘʩʥʠʢʠ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ. ʆʧʪʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʫʯʘʩʥʠʢʽʚ 

ʧʨʦʮʝʩʫ ʧʝʨʝʚʝʟʝʥʴ ʜʦʩʷʛʘʻʪʴʩʷ ʤʽʥʽʤʽʟʘʮʽʻʶ ʧʨʠʚʝʜʝʥʠʭ ʚʠʪʨʘʪ ʥʘ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʶ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ 

ʚʠʪʨʘʪʠ ʥʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʚʠʪʨʘʪʠ ʥʘ ʦʧʣʘʪʫ ʧʦʩʣʫʛ ʫʯʘʩʥʠʢʽʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ, 

ʢʦʤʧʝʥʩʘʮʽʶ ʨʠʟʠʢʫ ʨʦʟʫʟʛʦʜʞʝʥʥʷ ʾʭ ʚʟʘʻʤʦʜʽʾ, ʘ ʪʘʢʦʞ ʚʠʪʨʘʪʠ ʯʘʩʫ ʥʘ ʜʦʩʪʘʚʢʫ. 

ɸʥʘʣʽʟ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɸʊʉ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʜʽʣʠʪʠ ʾʭ ʥʘʩʪʫʧʥʽ ʚʣʘʩʪʠʚʦʩʪʽ: 

- ʢʦʞʥʠʡ ʽʟ ʝʣʝʤʝʥʪʽʚ ʤʦʞʝ ʧʝʨʝʙʫʚʘʪʠ ʣʠʰʝ ʚ ʦʜʥʦʤʫ ʟ ʜʚʦʭ ʩʪʘʥʽʚ - ʧʨʘʮʝʟʜʘʪʥʦʤʫ ʘʙʦ 

ʥʝʧʨʘʮʝʟʜʘʪʥʦʤʫ; 

- ʩʘʤʘ ʩʠʩʪʝʤʘ ʪʘʢʦʞ ʤʦʞʝ ʟʥʘʭʦʜʠʪʠʩʷ ʣʠʰʝ ʚ ʦʜʥʦʤʫ ʟ ʜʚʦʭ ʩʪʘʥʽʚ - ʧʨʘʮʝʟʜʘʪʥʦʤʫ ʘʙʦ 

ʥʝʧʨʘʮʝʟʜʘʪʥʦʤʫ; 

- ʷʢʱʦ ʚʩʽ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ ʧʨʘʮʝʟʜʘʪʥʽ, ʪʦ ʡ ʩʠʩʪʝʤʘ ʧʨʘʮʝʟʜʘʪʥʘ; 

- ʷʢʱʦ ʚʩʽ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ ʚʽʜʤʦʚʠʣʠ, ʪʦ ʡ ʩʠʩʪʝʤʘ ʪʘʢʦʞ ʚʽʜʤʦʚʠʣʘ; 

- ʚʽʜʤʦʚʘ ʝʣʝʤʝʥʪʘ ʚ ʩʠʩʪʝʤʽ, ʱʦ ʚʽʜʤʦʚʠʣʘ, ʥʝ ʚʽʜʥʦʚʣʶʻ ʾʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ; 
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- ʚʽʜʥʦʚʣʝʥʥʷ ʝʣʝʤʝʥʪʘ ʚ ʩʠʩʪʝʤʽ, ʱʦ ʧʨʘʮʶʻ, ʥʝ ʤʦʞʝ ʩʪʘʪʠ ʧʨʠʯʠʥʦʶ ʾʾ ʚʽʜʤʦʚʠ. 

ʆʪʞʝ, ʚʠʥʠʢʘʻ ʣʦʛʽʯʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʨʽʰʝʥʥʷ ʜʚʦʭ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʚʜʘʥʴ: 

- ʦʨʛʘʥʽʟʘʮʽʷ ɸʊʉ, ʱʦ ʤʘʶʪʴ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʥʘʜʽʡʥʦʩʪʽ; 

- ʨʦʟʨʦʙʢʘ ʧʨʘʚʠʣ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʧʦʚʥʦʶ ʤʽʨʦʶ ʚʠʢʦʨʠʩʪʘʪʠ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ 

ʥʘʜʽʡʥʦʩʪʽ ʩʪʚʦʨʶʚʘʥʦʾ ʩʠʩʪʝʤʠ. 

ʇʨʘʚʠʣʘ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ɸʊʉ ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʽʨʫ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ, ʜʣʷ ʷʢʠʭ 

ʩʪʚʦʨʶʻʪʴʩʷ ʩʠʩʪʝʤʘ. ʊʦʤʫ ʚʦʥʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʚʣʘʩʪʠʚʽʩʪʴ ʦʧʪʠʤʘʣʴʥʦʩʪʽ, ʪʦʙʪʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʦ 

ʤʦʞʣʠʚʦʩʪʽ ʤʘʢʩʠʤʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. 

ʗʢʱʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘʚʽʪʴ ʦʧʪʠʤʘʣʴʥʽ ʧʨʘʚʠʣʘ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʝ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʦʙʭʽʜʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʪʦ ʧʝʨʝʚʘʞʥʦʶ ʩʪʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʘʥʥʴʦʾ ʨʦʟʨʦʙʢʠ ʧʨʘʚʠʣ 

ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʥʘ ʝʪʘʧʽ ʨʦʟʨʦʙʢʠ ʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ, ʢʦʣʠ ʱʝ ʤʦʞʣʠʚʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʟʤʽʥʠ ʽ ʟʤʽʥʠ 

ʧʨʠʥʮʠʧʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʱʦ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʝʟʚʽʜʤʦʚʥʦʩʪʽ ʽ ʚʽʜʥʦʚʣʝʥʥʷ, ʘ 

ʦʪʞʝ, ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʫʻʤʦ, ʱʦ ʜʣʷ ʢʦʞʥʦʾ ɸʊʉ ʤʘʶʪʴ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ 

ʥʘʫʢʦʚʦ ʦʙʛʨʫʥʪʦʚʘʥʽ ʧʨʘʚʠʣʘ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʧʨʠʯʦʤʫ ʮʽ ʧʨʘʚʠʣʘ ʩʪʚʦʨʶʶʪʴʩʷ ʜʣʷ 

ʢʦʞʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʝʪʘʧʽ ʾʾ ʨʦʟʨʦʙʢʠ ʽ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʥʘʜʽʡʥʽʩʪʴ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. 

ʇʨʘʚʠʣʘ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʚʠʥʥʽ ʛʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʦʙ'ʻʢʪʠʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ 

ʥʘʜʽʡʥʦʩʪʽ, ʙʝʟʚʽʜʤʦʚʥʦʩʪʽ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ɸʊʉ ʽ ʧʝʚʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʘʪʠ ʚʽʜ ʮʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʆʜʥʠʤ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʧʨʘʚʠʣ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʻ 

ʭʘʨʘʢʪʝʨ ʩʘʤʦʩʪʽʡʥʦʛʦ ʧʨʦʷʚʫ ʚʽʜʤʦʚ, ʱʦ ʟ'ʷʚʠʣʠʩʷ ʚ ɸʊʉ, ʱʦ ʟʚ'ʷʟʫʻʪʴʩʷ ʟ ʥʘʷʚʥʽʩʪʶ ʢʦʥʪʨʦʣʶ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʨʽʟʥʠʭ ʧʽʜʩʠʩʪʝʤ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʠʩʪʝʤʠ. ɺʘʞʣʠʚʠʤʠ ʯʠʥʥʠʢʘʤʠ ʻ ʫʤʦʚʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʚʠʪʽʢʘʶʯʽ ʟ ʥʠʭ ʨʽʟʥʽ ʦʙʤʝʞʝʥʥʷ. ʊʦʤʫ ʜʣʷ ʨʦʟʨʦʙʢʠ ʧʨʘʚʠʣ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʤʘʶʪʴ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ ʫʤʦʚʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɸʊʉ ʽ ʨʽʟʥʽ ʦʙʤʝʞʝʥʥʷ ʪʘ ʤʘʶʪʴ ʙʫʪʠ ʟʘʜʘʥʽ: 

- ʩʪʨʫʢʪʫʨʥʘ ʬʫʥʢʮʽʷ ɸʊʉ, ʱʦ ʟʘʣʝʞʥʽʩʪʴ ʯʘʩʫ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʚʽʜ ʯʘʩʽʚ 

ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʧʽʜʩʠʩʪʝʤ; 

- ʨʦʟʧʦʜʽʣʠ ʯʘʩʽʚ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʩʪʘʥʦʚʣʷʪʴ ʩʠʩʪʝʤʫ, ʘʙʦ 

ʨʦʟʧʦʜʽʣʠ ʯʘʩʽʚ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ ʘʙʦ ʾʾ ʦʢʨʝʤʠʭ ʧʽʜʩʠʩʪʝʤ; 

- ʧʝʨʝʣʽʢ ʚʽʜʥʦʚʥʠʭ ʟʘʭʦʜʽʚ, ʧʨʦʚʝʜʝʥʥʷ ʷʢʠʭ ʤʦʞʣʠʚʝ ʚ ʩʠʩʪʝʤʽ, ʨʦʟʧʦʜʽʣʠ ʪʨʠʚʘʣʦʩʪʽ ʮʠʭ 

ʨʦʙʽʪ, ʚʧʣʠʚ ʮʠʭ ʨʦʙʽʪ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʝʟʚʽʜʤʦʚʥʦʩʪʽ; 

- ʨʦʟʧʦʜʽʣ ʪʨʠʚʘʣʦʩʪʽ ʩʘʤʦʩʪʽʡʥʦʛʦ ʧʨʦʷʚʫ ʚʽʜʤʦʚʠ, ʱʦ ʟ'ʷʚʠʣʘʩʷ ʚ ʩʠʩʪʝʤʽ. 

ɹʝʟʚʽʜʤʦʚʥʽʩʪʴ ʷʢ ʚʣʘʩʪʠʚʽʩʪʴ ʩʠʩʪʝʤʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʧʘʜʢʦʚʠʤ ʯʘʩʦʤ ʙʝʟʧʝʨʝʨʚʥʦʛʦ 

ʧʨʘʮʝʟʜʘʪʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʜʦ ʤʦʤʝʥʪʫ ʚʽʜʤʦʚʠ. 

ɹʝʟʚʽʜʤʦʚʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɸʊʉ ʤʦʞʥʘ ʟʦʙʨʘʟʠʪʠ ʫ ʚʠʛʣʷʜʽ ʩʪʨʫʢʪʫʨʥʦʾ ʩʭʝʤʠ (ʨʠʩ. 1.). 

 

ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʙʝʟʚʽʜʤʦʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ. 

ʋ ʮʴʦʤʫ ʚʠʟʥʘʯʝʥʥʽ ʚʠʜʽʣʝʥʦ ʪʨʠ ʧʦʥʷʪʪʷ: 

- ʧʦʥʷʪʪʷ ʥʦʚʦʾ ʩʠʩʪʝʤʠ; 
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- ʧʦʥʷʪʪʷ ʚʽʜʤʦʚʠ ʩʠʩʪʝʤʠ; 

- ʧʦʥʷʪʪʷ ʙʝʟʧʝʨʝʨʚʥʦʾ ʨʦʙʦʪʠ. 

ɺʽʜʧʦʚʽʜʥʦ ʮʽ ʧʦʥʷʪʪʷ ʤʦʞʥʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʫ ʚʠʛʣʷʜʽ ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʽʚ: 

- ʫ ʜʝʷʢʠʡ ʤʦʤʝʥʪ ʯʘʩʫ t=0 ʧʦʯʠʥʘʻ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʥʦʚʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʱʝ ʥʝ ʧʨʘʮʶʚʘʣʘ; 

- ʚʠʜʽʣʷʻʪʴʩʷ ʩʪʘʥ ʘʙʦ ʙʝʟʣʽʯ ʩʪʘʥʽʚ, ʜʦʩʷʛʥʝʥʥʷ ʷʢʠʭ ʢʚʘʣʽʬʽʢʫʻʪʴʩʷ ʷʢ ʚʽʜʤʦʚʫ ʩʠʩʪʝʤʠ; 

- ʩʠʩʪʝʤʘ ʙʝʟʧʝʨʝʨʚʥʦ, ʙʝʟ ʷʢʦʛʦ-ʥʝʙʫʜʴ ʚʪʨʫʯʘʥʥʷ ʧʨʘʮʶʻ ʜʦ ʤʦʤʝʥʪʫ ʜʦʩʷʛʥʝʥʥʷ ʩʪʘʥʫ 

ʚʽʜʤʦʚʠ. 

ɼʦʚʞʠʥʘ ʽʥʪʝʨʚʘʣʫ ʚʽʜ ʤʦʤʝʥʪʫ t=0 ʜʦ ʤʦʤʝʥʪʫ ʜʦʩʷʛʥʝʥʥʷ ʩʪʘʥʫ ʚʽʜʤʦʚʠ ʥʘʟʠʚʘʻʪʴʩʷ 

ʚʠʧʘʜʢʦʚʠʤ ʯʘʩʦʤ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ, ʷʢʝ ʧʦʚʥʽʩʪʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʚʦʻʶ ʬʫʥʢʮʽʻʶ 

ʨʦʟʧʦʜʽʣʫ ʧʨʠ ʫʤʦʚʽ 0²t  ʪʘ () 00 =F : 

() { }t<= xPtF .    (1) 

ʅʘʜʘʣʽ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʝʟʚʽʜʤʦʚʥʦʩʪʽ, ʧʨʠ ʫʤʦʚʽ 0²t , () 10 =F , ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝʤʦ 

ʧʦʟʥʘʯʝʥʥʷ: 

() { } ()tFPtF -=²= 1tx .    (2) 

ɺʠʢʣʘʜʝʥʽ ʧʨʠʥʮʠʧʠ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɸʊʉ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʢʣʘʜʝʥʽ ʚ ʦʩʥʦʚʫ 

ʧʨʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʽ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ 

ʜʦʩʣʽʜʞʫʶʪʴ ʥʘʧʨʷʤʢʠ ʙʝʟʚʽʜʤʦʚʥʦʩʪʽ ʪʘ ʚʽʜʥʦʚʣʶʚʘʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʇʈʆʎɽʉʋ ʌʆʈʄʋɺɸʅʅʗ ʇʆʂʈʀʊʊɯɺ ʇʈʀ 

ɽʃɽʂʊʈʆɼʋɻʆɺʆʄʋ ʈʆɿʇʀʃɽʅʅɯ ʈɯɿʅʆʈɯɼʅʀʍ ɼʈʆʊɯɺ 

ʉ. ʂʦʣʽʩʥʠʢ, ʩʪ. ʛʨ. ɸʊ-19ʄ 

ʉ. ʄʘʨʢʦʚʠʯ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʇʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʧʦʢʨʠʪʪʽʚ ʝʣʝʢʪʨʦʜʫʛʦʚʠʤ ʥʘʧʠʣʝʥʥʷʤ (ɽɼʅ) ʜʝʪʘʣʴʥʦ ʚʠʚʯʝʥʦ ʚ ʨʦʙʦʪʘʭ 

[1,2,3,4]. ʈʘʟʦʤ ʟ ʪʠʤ ʚ ʚʢʘʟʘʥʠʭ ʨʦʙʦʪʘʭ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʝʣʝʢʪʨʦʜʫʛʦʚʠʭ ʧʦʢʨʠʪʪʽʚ 

ʨʦʟʧʠʣʝʥʥʷʤ ʜʨʦʪʽʚ ʦʜʥʦʛʦ ʪʠʧʫ ï ʟʜʝʙʽʣʴʰʦʛʦ ʩʫʮʽʣʴʥʦʪʷʛʥʫʪʠʭ ʘʙʦ ʧʦʨʦʰʢʦʚʠʭ. [5,6,7]ʇʨʠ ʮʴʦʤʫ 

ʟʘʩʣʫʛʦʚʫʻ ʥʘ ʫʚʘʛʫ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʧʦʢʨʠʪʪʽʚ ʧʨʠ ʝʣʝʢʪʨʦʜʫʛʦʚʦʤʫ ʨʦʟʧʠʣʝʥʥʽ 

ʨʽʟʥʦʨʽʜʥʠʭ ʜʨʦʪʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʙʽʥʘʮʽʡ ʟ ʨʽʟʥʦʨʽʜʥʠʭ ʜʨʦʪʽʚ ʧʦʚʠʥʥʝ ʚʠʢʣʠʢʘʪʠ ʚʽʜʧʦʚʽʜʥʽ 

ʟʤʽʥʠ ʽ ʚ ʭʘʨʘʢʪʝʨʽ ʬʦʨʤʫʚʘʥʥʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʢʨʠʪʪʽʚ, ʱʦ ʚʽʜʢʨʠʚʘʻ ʰʠʨʦʢʽ 

ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ ʦʪʨʠʤʘʥʥʷ ʧʦʢʨʠʪʪʽʚ ʟ ʥʘʧʝʨʝʜ ʟʘʜʘʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ʄʦʞʣʠʚʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʢʨʠʪʪʽʚ ʜʦʟʚʦʣʠʪʴ ʬʦʨʤʫʚʘʪʠ ʧʦʢʨʠʪʪʷ ʧʨʠ ʚʽʜʥʦʚʣʝʥʥʽ 

ʜʝʪʘʣʝʡ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʫʤʦʚʠ ʨʦʙʦʪʠ ʷʢʠʭ ʽ ʚʠʟʥʘʯʘʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʚʥʠʭ ʝʣʝʢʪʨʦʜʥʠʭ ʜʨʦʪʽʚ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ:ʬʦʨʤʫʚʘʥʥʷ ʝʣʝʢʪʨʦʜʫʛʦʚʠʭ ʧʦʢʨʠʪʪʽʚ ʧʨʠ ʨʦʟʧʠʣʝʥʥʽ ʨʽʟʥʦʨʽʜʥʠʭ ʜʨʦʪʽʚ. 

ɼʣʷ ʨʦʟʧʠʣʝʥʥʷ ʜʨʦʪʽʚ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʝʣʝʢʪʨʦʜʫʛʦʚʠʡ ʨʦʟʧʠʣʶʚʘʯ, ʱʦ ʨʦʟʨʦʙʣʝʥʦ ʥʘ ʢʘʬʝʜʨʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʨʝʤʦʥʪʫ ʤʘʰʠʥ  ʎʅʊʋ [8]. ʁʦʛʦ ʦʩʦʙʣʠʚʽʩʪʶ ʻ ʥʝʟʘʣʝʞʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ 

ʧʦʜʘʯʽ ʝʣʝʢʪʨʦʜʥʠʭ ʜʨʦʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʩʪʘʙʽʣʴʥʠʡ ʧʨʦʮʝʩ ʩʭʦʜʞʝʥʥʷ ʢʨʘʧʝʣʴ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʣʘʚʣʝʥʥʷ ʯʝʨʝʟ ʨʽʟʥʠʮʶ ʱʽʣʴʥʦʩʪʽ ʩʪʨʫʤʫ ʚ ʟʦʥʽ ʢʘʪʦʜʥʠʭ ʪʘ ʘʥʦʜʥʠʭ 

ʧʣʷʤ ʪʝ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʝʣʝʢʪʨʦʜʥʠʭ ʜʨʦʪʽʚ ʟ ʨʽʟʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ɺʠʚʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʘ ʩʢʣʘʜʫ ʟʥʦʩʦʩʪʽʡʢʠʭ ʂʇ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧʣʝʢʩʥʦʾ 

ʤʝʪʦʜʠʢʠ, ʷʢʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʨʝʥʛʝʥʦʩʪʨʫʢʪʫʨʥʠʡ (ɼʈʆʅ-3) ʽ ʨʝʥʛʝʥʦʩʧʝʢʪʨʘʣʴʥʠʡ (CAMECA) 

ʤʽʢʨʦʘʥʘʣʽʟʠ. ɻʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʤʽʢʨʦʘʥʘʣiʟ ʟʘʢʨʠʩʪʘʣiʟʦʚʘʥʠʭ ʯʘʩʪʦʢ ʜʦʩʣʽʜʞʫʚʘʣʠ ʥʘ ʧʨʠʩʪʨʦʾ 

JSM ( ʗʧʦʥiʷ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʠʢʨʦʩʢʦʧʘ ĂNeofot 21ò. ɸʥʘʣʽʟ ʤiʢʨʦʪʚʝʨʜʽʩʪʽ ʧʨʦʚʦʜʠʣʠ ʥʘ ʪʚʝʨʜʦʤʽʨʽ 

"Shimadzu"(ʗʧʦʥiʷ).  

ʂʦʛʝʟʽʡʥʫ ʤʽʮʥʽʩʪʴ ʚʠʚʯʘʣʠ ʤʝʪʦʜʦʤ ʨʦʟʨʠʚʫ ʧʦʣʦʚʠʥʯʘʩʪʠʭ ʟʨʘʟʢʽʚ ʥʘ ʨʦʟʨʠʚʥʽʡ ʤʘʰʠʥʽ 2055 
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ʈ-0,5. ɸʜʛʝʟʽʡʥʫ ʤʽʮʥʽʩʪʴ ʦʮʽʥʶʚʘʣʠ ʧʦ ʰʪʽʬʪʦʚʽʡ ʤʝʪʦʜʠʮʽ. ɿʘʣʠʰʢʦʚʽ ʥʘʧʨʫʞʝʥʥʷ ʚʠʟʥʘʯʘʣʠ 

ʤʝʪʦʜʦʤ ʨʦʟʨʽʟʥʦʛʦ ʢʽʣʴʮʷ. 

 ɺ ʷʢʦʩʪʽ ʝʣʝʢʪʨʦʜʥʠʭ ʜʨʦʪʽʚ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʴ ʢʦʤʙʽʥʘʮʽʾ ʟ ʧʦʨʦʰʢʦʚʠʭ ʜʨʦʪʽʚ (ʇɼ) ʩʠʩʪʝʤʠ 

Fe-Cr-B-C (ʇʇ-ɸʅ-305 ʪʘ ʇʇ-ɸʅ-307), ʱʦ ʚʽʜʨʽʟʥʷʣʠʩʴ ʚʤʽʩʪʦʤ Cr ʪʘ B ʽ  ʩʫʮʽʣʴʥʦʪʷʛʥʫʪʠʭ ʜʨʦʪʽʚ 

(ʉɼ) ʟ ʨʽʟʥʠʤ ʚʤʽʩʪʦʤ ʚʫʛʣʝʮʶ (ʉʚ-08 ʪʘ 65ɻ), ʧʨʠ ʮʴʦʤʫ ʧʦʨʦʰʢʦʚʠʡ ʜʨʽʪ ʩʣʫʛʫʚʘʚ ʚ ʷʢʦʩʪʽ ʢʘʪʦʜʫ, 

ʘ ʩʫʮʽʣʴʥʦʪʷʛʥʫʪʠʡ ʜʨʽʪ - ʘʥʦʜʫ. 

ʊʘʙʣʠʮʷ 1. ʍiʤiʯʥʠʡ ʩʢʣʘʜ ʜʨʦʪiʚ ʜʣʷ ɽɼʅ ʂʇ 

ʊʠʧ ʜʨʦʪʫ Fe C Cr B Si Mn ɯʥʰʽ 

ʇʦʨʦʰʢʦʚʠʡ ʜʨʽʪ ʇʇ-ɸʅ 305 93,4    2,5     1,5    0,5    1,1     0,8    0,2 

ʇʦʨʦʰʢʦʚʠʡ ʜʨʽʪ ʇʇ-ɸʅ 307 75,5    0,75     20    2,5    1,0     0,6    0,2 

ʉʫʮʽʣʴʥʦʪʷʛʥʫʪʠʡ ʜʨʽʪ ʉʚ 08 98,74    0,1     0,15      -    0,03     0,6    0,38 

ʉʫʮʽʣʴʥʦʪʷʛʥʫʪʠʡ ʜʨʽʪ 65ɻ 87,13    0,7     0,25      -    0,37    1,2    0,35 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʚʟʘʻʤʥʦʛʦ ʣʝʛʫʚʘʥʥʷ ʢʨʘʧʝʣʴ ʨʽʟʥʦʨʽʜʥʦʛʦ ʤʝʪʘʣʫ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ 

ʤʝʪʦʜ ʚʽʜʙʦʨʫ ʟʨʘʟʢʽʚ ʢʨʘʧʝʣʴ ʰʣʷʭʦʤ çʩʥʽʛʦʚʦʾ ʧʨʦʙʠè ʟ ʧʦʜʘʣʴʰʦʶ ʧʨʦʤʠʚʢʦʶ, ʩʫʰʢʦʶ, 

ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʤʝʪʘʣʦʛʨʘʬʽʯʥʠʭ ʟʨʘʟʢʽʚ ʪʘ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʠʤ ʘʥʘʣʽʟʦʤ. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʨʦʟʧʠʣʝʥʥʷ ʜʨʦʪʽʚ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʟʘʻʤʥʝ 

ʣʝʛʫʚʘʥʥʷ ʢʨʘʧʝʣʴ ʥʘʚʽʪʴ ʥʘ ʨʽʚʥʽ ʧʘʨʽʚ. ʊʦʙʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʽʚʥʦʤʽʨʥʝ ʩʭʦʜʞʝʥʥʷ ʜʚʦʭ ʚʠʜʽʚ 

ʢʨʘʧʝʣʴ, ʟʛʽʜʥʦ ʧʘʨʘʤʝʪʨʽʚ ʜʫʛʦʚʦʛʦ ʧʨʦʮʝʩʫ, ʩʢʣʘʜ ʷʢʠʭ ʚʽʜʧʦʚʽʜʘʻ ʩʢʣʘʜʫ ʜʨʦʪʦʚʠʭ ʝʣʝʢʪʨʦʜʽʚ. ʎʝ 

ʜʦʟʚʦʣʠʣʦ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʧʦʢʨʠʪʪʷ ʦʢʨʝʤʠʭ ʘʤʦʨʬʥʠʭ ʯʘʩʪʦʢ ʟ ʨʽʟʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʢʦʪʨʽ ʧʨʠ ʟʽʪʢʥʝʥʥʽ ʟ ʦʩʥʦʚʦʶ ʬʦʨʤʫʶʪʴ ʢʦʤʧʦʟʠʮʽʡʥʝ ʧʦʢʨʠʪʪʷ (ʂʇ) ʟ ʪʠʧʦʚʦʶ 

ʣʘʤʝʣʷʨʥʦʶ ʙʫʜʦʚʦʶ (ʨʠʩ. 1, 2).  

ʇʨʠ ʥʘʧʠʣʝʥʥʽ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʧʦʢʨʠʪʴ ʽʟ ʜʚʦʭ ʨʽʟʥʦʨʽʜʥʠʭ ʧʦʨʦʰʢʦʚʠʭ ʜʨʦʪʽʚ ʩʫʮʽʣʴʥʦʛʦ 

ʤôʷʢʦʛʦ ʜʨʦʪʫ ʪʘ ʧʦʨʦʰʢʦʚʦʛʦ ʩʠʩʪʝʤʠ ʣʝʛʫʚʘʥʥʷ Fe-Cr-Bʥʘ ʩʪʘʣʴʥʽʡ ʦʩʥʦʚʽ ʬʦʨʤʫʻʪʴʩʷ ʧʦʢʨʠʪʪʷ, 

ʷʢʝ ʤʘʻ ʪʠʧʦʚʫ ʣʘʤʝʣʷʨʥʫ ʙʫʜʦʚʫ; ʨʦʟʧʣʘʚʣʝʥʽ ʢʨʘʧʣʠʥʠ, ʷʢʽ ʬʦʨʤʫʶʪʴʩʷ ʽʟ ʨʦʟʧʣʘʚʫ ʩʫʮʽʣʴʥʦʛʦ ʪʘ 

ʧʦʨʦʰʢʦʚʠʭ ʜʨʦʪʽʚ, ʚʜʘʨʷʶʯʠʩʴ ʦʙ ʧʦʚʝʨʭʥʶ ʩʪʘʣʝʚʦʾ ʦʩʥʦʚʠ, ʩʠʣʴʥʦ ʩʧʣʶʱʫʶʪʴʩʷ, 

ʢʨʠʩʪʘʣʽʟʫʶʯʠʩʴ ʥʘ ʥʽʡ ʫ ʚʠʛʣʷʜʽ ʙʣʶʜʝʮʴ. ʂʨʘʧʣʠʥʠ, ʱʦ ʩʬʦʨʤʦʚʘʥʽ ʽʟ ʨʦʟʧʣʘʚʫ ʝʣʝʢʪʨʦʜʥʦʛʦ ʜʨʦʪʫ 

ʟ ʉɼ ʪʘ ʇɼ ʣʝʞʘʪʴ ʦʢʨʝʤʦ ʜʦ ʧʽʜʣʦʞʢʠ, ʥʝ ʚʟʘʻʤʦʜʽʶʯʠ ʤʽʞ ʩʦʙʦʶ ʫ ʨʦʟʧʣʘʚʣʝʥʦʤʫ ʩʪʘʥʽ. ʊʦʤʫ 

ʩʪʨʫʢʪʫʨʘ ʧʦʢʨʠʪʪʷ ʷʚʣʷʻ ʩʦʙʦʶ ʜʚʘ ʨʽʟʥʠʭ ʢʘʨʢʘʩʠ ʽʟ ʤôʷʢʦʾ ʤʘʪʨʠʮʽ ʢʨʘʧʣʠʥ ʤôʷʢʦʾ ʩʪʘʣʽ ʪʘ ʪʚʝʨʜʦʾ 

ʤʘʪʨʠʮʽ ʽʟ ʢʨʘʧʣʠʥ ʇɼ.  

ʇʨʠ ʥʘʥʝʩʝʥʥʽ ʛʘʟʦʪʝʨʤʽʯʥʠʭ ʧʦʢʨʠʪʴ ʚ ʥʠʭ ʚʠʥʠʢʘʶʪʴ ʚʝʣʠʢʽ ʥʘʧʨʫʞʝʥʥʷ ʨʦʟʪʷʛʫ ʽ ʧʨʠ 

ʪʦʚʱʠʥʽ Ó 0,5 ʤʤ ʚʦʥʠ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʧʦʷʚʫ ʤʽʢʨʦʪʨʽʱʠʥ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʚʽʜʰʘʨʫʚʘʥʥʷ ʧʦʢʨʠʪʪʷ 

ʚʽʜ ʦʩʥʦʚʠ, ʦʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʪʚʝʨʜʠʭ ʟʥʦʩʦʩʪʽʡʢʠʭ ʧʦʢʨʠʪʪʽʚ. ʅʘʷʚʥʽʩʪʴ ʫ ʧʦʢʨʠʪʪʽ ʜʚʦʭ 

ʢʘʨʢʘʩʽʚ ʤôʷʢʦʾ ʪʘ ʪʚʝʨʜʦʾ ʤʘʪʨʠʮʽ ʧʨʠʚʦʜʠʪʴ ʜʦ ʨʽʟʢʦʛʦ ʟʤʝʥʰʝʥʥʷ ʥʘʧʨʫʞʝʥʥʷ ʨʦʟʪʷʛʫ ʰʣʷʭʦʤ 

ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʫ ʤôʷʢʠʭ ʩʢʣʘʜʦʚʠʭ ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʧʦʢʨʠʪʪʷ. 

ʇʨʠ ʥʘʥʝʩʝʥʥʽ ʛʘʟʦʪʝʨʤʽʯʥʠʭ ʧʦʢʨʠʪʴ ʚ ʥʠʭ ʚʠʥʠʢʘʶʪʴ ʚʝʣʠʢʽ ʥʘʧʨʫʞʝʥʥʷ ʨʦʟʪʷʛʫ ʽ ʧʨʠ 

ʪʦʚʱʠʥʽ Ó 0,5 ʤʤ ʚʦʥʠ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʧʦʷʚʫ ʤʽʢʨʦʪʨʽʱʠʥ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʚʽʜʰʘʨʫʚʘʥʥʷ ʧʦʢʨʠʪʪʷ 

ʚʽʜ ʦʩʥʦʚʠ, ʦʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʪʚʝʨʜʠʭ ʟʥʦʩʦʩʪʽʡʢʠʭ ʧʦʢʨʠʪʪʽʚ. ʅʘʷʚʥʽʩʪʴ ʫ ʧʦʢʨʠʪʪʽ ʜʚʦʭ 

ʢʘʨʢʘʩʽʚ ʤôʷʢʦʾ ʪʘ ʪʚʝʨʜʦʾ ʤʘʪʨʠʮʽ ʧʨʠʚʦʜʠʪʴ ʜʦ ʨʽʟʢʦʛʦ ʟʤʝʥʰʝʥʥʷ ʥʘʧʨʫʞʝʥʥʷ ʨʦʟʪʷʛʫ ʰʣʷʭʦʤ 

ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʫ ʤôʷʢʠʭ ʩʢʣʘʜʦʚʠʭ ʂʇ. 

ʋ ʩʪʨʫʢʪʫʨʽ ʂʇ ʇʇ-ɸʅ-305+ʉʚ-08 ʯʽʪʢʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʜʚʽ ʛʨʫʧʠ ʣʘʤʝʣʽʚ (ʨʠʩ. 1). ʃʘʤʝʣʽ, 

ʷʢʽ ʪʨʘʚʣʷʪʴʩʷ ʫ ʩʽʨʠʡ ʢʦʣʽʨ, ʤʘʶʪʴ ʤʽʢʨʦʪʚʝʨʜʽʩʪʴ 1500-3000 ʄʇʘ ʽ ʩʬʦʨʤʦʚʘʥʽ ʽʟ ʢʨʘʧʣʠʥ ʩʪʘʣʽ ʉʚ-

08, ʣʘʤʝʣʽ ʷʢʽ ʥʝ ʪʨʘʚʣʷʪʴʩʷ, ʤʘʶʪʴ ʙʽʣʴʰʠʡ ʚʤʽʩʪ ʣʝʛʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʭʨʦʤʫ ʪʘ ʙʦʨʫ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʤiʢʨʦʨʝʥʪʛʝʥʦʩʧʝʢʪʨʘʣʴʥʠʤ ʘʥʘʣiʟʦʤ ʨʦʟʧʦʜiʣʝʥʥʷ ʝʣʝʤʝʥʪiʚ ʚ ʧʦʢʨʠʪʪi. 
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ʇʇ-ɸʅ-305 + ʉʚ-08 ʘ) ʧʽʜʛʦʪʦʚʯʠʡ ʰʘʨ ʈ = 0,1 ʄʇʘ 

ʭ 100; ʙ)ʦʩʥʦʚʥʠʡ ʰʘʨ ʈ=0,4ʄʇʘ ʭ100 

ʇɼ-305 + 65ɻ ʩ) ʧʽʜʛʦʪʦʚʯʠʡ ʰʘʨ ʈ = 0,1 ʄʇʘ ʭ 100; 

ʜ) ʦʩʥʦʚʥʠʡ ʰʘʨ ʈ=0,4ʄʇʘ ʭ100 

ʈʠʩ.1. ʄiʢʨʦʩʪʨʫʢʪʫʨʘ ʧʦʢʨʠʪʪʷ ʟ ʨʽʟʥʦʨʽʜʥʠʭ ʜʨʦʪʽʚ 

ʄʽʢʨʦʪʚʝʨʜʽʩʪʴ ʩʽʨʠʭ ʣʘʤʝʣʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 1500-3000 ʄʇʘ, ʘ ʪʠʭ, ʱʦ ʥʝ ʪʨʘʚʣʷʪʴʩʷ 

5000-7000 ʄʇʘ. ʇʦ ʛʨʘʥʠʮʷʭ ʣʘʤʝʣʽʚ ʨʦʟʪʘʰʦʚʘʥʽ ʪʦʥʢʽ ʧʨʦʰʘʨʢʠ ʦʢʩʠʜʫ Fe2O3 ʪʘ ʩʣʽʜʠ ʦʢʩʠʜʽʚ 

Cr2O3 ʪʘ B2O3. ɿʘʤʽʥʘ ʉʚ-08 ʥʘ 65ɻ ʥʝ ʟʤʽʥʶʻ ʥʽ ʩʪʨʫʢʪʫʨʠ, ʥʽ ʬʘʟʦʚʦʛʦ ʩʢʣʘʜʫ ʧʦʢʨʠʪʴ, ʥʽ ʨʦʟʧʦʜʽʣʫ 

ʝʣʝʤʝʥʪʽʚ (ʨʠʩ. 2, ʪʘʙʣʠʮʷ 1). ʆʜʥʘʢ ʧʨʠ ʮʴʦʤʫ ʟʤʝʥʰʫʻʪʴʩʷ ʤʽʮʥʽʩʪʴ ʟʯʝʧʣʝʥʥʷ ʽʟ 35-38 ʄʇʘ ʜʦ 30-

35 ʄʇʘ, ʤʽʮʥʽʩʪʴ ʥʘ ʨʦʟʨʠʚ ʽʟ 220 ʄʇʘ ʜʦ 200 ʄʇʘ, ʥʘʧʨʫʞʝʥʥʷ ʨʦʟʪʷʛʫ ʽʟ 10 ʄʇʘ ʜʦ 8 ʄʇʘ. 

ʈʦʟʧʦʜʽʣ ʝʣʝʤʝʥʪʽʚ, ʷʢ ʽ ʚ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ, ʧʦʢʘʟʫʻ, ʱʦ ʚ ʙʽʣʠʭ ʣʘʤʝʣʷʭ ʻ ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʭʨʦʤʫ ʽ ʱʦ 

ʮʝ ʟʘʢʨʠʩʪʘʣʽʟʦʚʘʥʽ ʢʨʘʧʣʠʥʠ ʇɼ. ʈʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʠʤ ʘʥʘʣʽʟʦʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʣʘʤʝʣʷʭ, 

ʩʬʦʨʤʦʚʘʥʠʭ ʽʟ ʇʇ-ɸʅ-305 , ʚʠʷʚʣʝʥʦ ʪʘʢʽ ʦʩʥʦʚʥʽ ʬʘʟʠ: ʪʚʝʨʜʠʡ ʨʦʟʯʠʥ Cr, Mn, Si ʫ FeŬ, ʜʦʩʪʘʪʥʷ 

ʢʽʣʴʢʽʩʪʴ ʪʚʝʨʜʦʛʦ ʨʦʟʯʠʥʫ ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʫ Feɔ, ʥʝʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʢʩʠʜʫ Fe2O3 ʪʘ ʩʣʽʜʠ Cr2O3 ʪʘ 

B2O3. ɺ ʣʘʤʝʣʷʭ, ʩʬʦʨʤʦʚʘʥʠʭ ʽʟ ʉɼ, ʦʩʥʦʚʥʘ ʬʘʟʘ ï ʮʝ ʪʚʝʨʜʠʡ ʨʦʟʯʠʥ  ʚʫʛʣʝʮʶ ʚ FeŬ (ʜʣʷ 65ɻ 

ʧʝʨʝʩʠʯʝʥʠʡ ʪʚʝʨʜʠʡ ʨʦʟʯʠʥ ï ʤʘʨʪʝʥʩʠʪ) ʽ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʢʩʠʜʫ ʟʘʣʽʟʘ Fe2O3. ʇʦʢʨʘʱʝʥʥʷ 

ʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ ʧʦʢʨʠʪʴ ʧʨʠ ʟʘʤʽʥʽ 65ɻ ʥʘ ʉʚ-08 ʟʫʤʦʚʣʝʥʦ ʙʽʣʴʰ ʧʦʚʥʦʶ ʨʝʣʘʢʩʘʮʽʻʶ 

ʥʘʧʨʫʞʝʥʴ ʨʦʟʪʷʛʫ ʰʣʷʭʦʤ ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʤôʷʢʦʾ ʤʘʪʨʠʮʽ ʉʚ-08 ʧʨʠ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʪʘ 

ʦʩʪʠʛʘʥʥʽ ʧʦʢʨʠʪʪʷ ʥʘ ʩʪʘʣʴʥʽʡ ʦʩʥʦʚʽ. 

ʋ ʩʪʨʫʢʪʫʨʽ ʂʇ ʇʇ-ɸʅ-307 + ʉʚ-08 ʪʘʢʦʞ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʜʚʽ ʛʨʫʧʠ ʣʘʤʝʣʝʡ. ʃʘʤʝʣʽ, ʷʢʽ 

ʪʨʘʚʣʷʪʴʩʷ ʫ ʩʽʨʠʡ ʢʦʣʽʨ, ʤʘʶʪʴ ʤʽʢʨʦʪʚʝʨʜʽʩʪʴ 1500-3000 ʄʇʘ ʽ ʩʬʦʨʤʦʚʘʥʽ ʽʟ ʨʦʟʧʣʘʚʫ ʜʨʦʪʫ ʉʚ - 

08, ʪʽ ʞ ʣʘʤʝʣʽ,  ʷʢʽ ʥʝ ʪʨʘʚʣʷʪʴʩʷ, ʤʘʶʪʴ ʤʽʢʨʦʪʚʝʨʜʽʩʪʴ 6000-10000 ʄʇʘ, ʩʬʦʨʤʦʚʘʥʽ ʽʟ ʇɼ ʇʇ-ɸʅ-

307. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʤiʢʨʦʨʝʥʪʛʝʥʦʩʧʝʢʪʨʘʣʴʥʠʤ ʘʥʘʣʽʟʦʤ ʨʦʟʧʦʜʽʣʫ ʝʣʝʤʝʥʪʽʚ ʫ ʧʦʢʨʠʪʪʽ. ʇʽʢʠ 

ʤʘʢʩʠʤʫʤʽʚ ʚʤʽʩʪʫ ʭʨʦʤʫ ʫ ʧʦʢʨʠʪʪʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʙʽʣʠʤ ʣʘʤʝʣʷʤ, ʘ ʧʽʢʠ ʤʘʢʩʠʤʫʤʽʚ ʚʤʽʩʪʫ ʟʘʣʽʟʘ ï 

ʩ̔ ʨʠʤ ʣʘʤʝʣʷʤ. ʄʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʴʦʛʦ ʧʦʢʨʠʪʪʷ ʻ ʩʫʪʪʻʚʦ ʚʠʱʠʤʠ, ʥʽʞ ʧʦʢʨʠʪʪʷ ʽʟ ʧʘʨʠ 

ʇɼ ʇʇ-ɸʅ-  305 + ʉɼ.  

 
ʘ 

 
ʙ 

 
 ʩ 

 
ʜ 

ʇɼ 307 + ʉʚ-08: ʘ) ʧʽʜʛʦʪʦʚʯʠʡ ʰʘʨ (ʈ = 0,1 ʄʇʘ) ʭ 

100; ʙ) ʦʩʥʦʚʥʠʡ ʰʘʨ (ʈ = 0,4 ʄʇʘ) ʭ 100 

ʇɼ 307 + 65ɻ: ʩ) ʧʽʜʛʦʪʦʚʯʠʡ ʰʘʨ (ʈ = 0,1 ʄʇʘ) ʭ 

100; ʜ) ʦʩʥʦʚʥʠʡ ʰʘʨ (ʈ = 0,4 ʄʇʘ) ʭ 100 

ʈʠʩ. 2.  ʄiʢʨʦʩʪʨʫʢʪʫʨʘ ʧʦʢʨʠʪʪʷ ʟ ʨʽʟʥʦʨʽʜʥʠʭ ʜʨʦʪiʚ 

ʈʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʠʤ ʬʘʟʦʚʠʤ ʘʥʘʣʽʟʦʤ ʚʠʷʚʣʝʥʦ, ʱʦ ʚ ʣʘʤʝʣʷʭ, ʩʬʦʨʤʦʚʘʥʠʭ ʽʟ ʇʇ-ɸʅ-307, 

ʻ ʧʨʠʩʫʪʥʽ ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ ʬʘʟʠ: ʪʚʝʨʜʠʡ ʨʦʟʯʠʥ Cr, Mn, Si ʫ FeŬ (ʪʘʙʣʠʮʷ 4.4.), ʥʝʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ 
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ʪʚʝʨʜʦʛʦ ʨʦʟʯʠʥʫ ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʫ Feɔ, ʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʙʦʨʠʜʽʚ Fe2ɺ3 ʪʘ Feɺ, ʦʢʩʠʜ ʟʘʣʽʟʘ Fe2ʆ3 ʪʘ 

ʩʣʽʜʠ Cr2O3, B2O3 ʪʘ ʭʨʦʤʝʥ. ɺ ʣʘʤʝʣʷʭ, ʩʬʦʨʤʦʚʘʥʠʭ ʽʟ ʉɼ ʉʚ-08 ʪʘ 65ɻ, ʦʩʥʦʚʥʘ ʬʘʟʘ ï ʮʝ ʪʚʝʨʜʠʡ 

ʨʦʟʯʠʥ ʚʫʛʣʝʮʶ ʚ FeŬ (ʜʣʷ 65ɻ ʧʝʨʝʩʠʯʝʥʠʡ ʪʚʝʨʜʠʡ ʨʦʟʯʠʥ ï ʤʘʨʪʝʥʩʠʪ) ʽ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʢʩʠʜʫ 

ʟʘʣʽʟʘ Fe2O3. 

ʇʦʢʨʘʱʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʢʨʠʪʴ ʟʫʤʦʚʣʝʥʦ ʽ ʪʠʤ, ʢʨʽʤ ʚʩʴʦʛʦ ʽʥʰʦʛʦ, ʱʦ ʫ 

ʩʪʨʫʢʪʫʨʽ ʧʦʢʨʠʪʪʷ ʻ ʙʘʛʘʪʦ ʣʝʛʢʦʧʣʘʚʢʠʭ ʦʢʩʠʜʽʚ ɺ2ʆ3, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʧʦ ʛʨʘʥʠʮʷʭ ʟʝʨʝʥ (ʧʨʠ 

ʥʘʧʠʣʝʥʥʽ ʚʦʥʠ ʟʙʽʣʴʰʫʶʪʴ ʧʣʦʱʫ ʧʨʠʚʘʨʶʚʘʥʥʷ ʦʢʨʝʤʠʭ ʣʘʤʝʣʽʚ ʤʽʞ ʩʦʙʦʶ, ʪʘʢʠʤ ʯʠʥʦʤ 

ʟʙʽʣʴʰʫʶʯʠ ʢʦʛʝʟʽʶ ʪʘ ʘʜʛʝʟʽʶ ʧʦʢʨʠʪʪʷ). 

ʊʘʙʣʠʮʷ 4.4. ʄʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʬʘʟʦʚʠʡ ʩʢʣʘʜ ʂʇ 

 ʂʦʤʧʦʟʠʮʽʡʥʽ ʧʦʢʨʠʪʪʷ 

ʇɼ305+ 

ʉʚ08 

ʇɼ305+ 

65ɻ 

ʇɼ307+ 

ʉʚ08 

ʇɼ307+ 

65ɻ 

ʇɼ307+ 

ʇɼ307 

ʄʽʮʥʽʩʪʴ ʟʯʝʧʣʝʥʥʷ, ůʟʯ, ʄʇʘ 35-38 30-35 40-44 38-42 20-25 

ʄʽʮʥʽʩʪʴ ʥʘ ʨʦʟʨʠʚ, ůʚ, ʄʇʘ 220 200 260 240 140 

ʄʘʢʩʠʤʘʣʴʥʽ ʢʦʣʦʚʽ 

ʥʘʧʨʫʞʝʥʥʷ ʨʦʟʪʷʛʫ, ůʦʢʨ, 

ʄʇʘ 

7 10 7 10 19 

ʄʽʢʨʦʪʚʝʨʜʽʩʪʴ ʤôʷʢʦʾ 

ʤʘʪʨʠʮʽ (ʉʚ08, 65ɻ), ʅɛ, ʄʇʘ 

1500-3000 3000-4500 1500-3000 3000-4500  

ʄʽʢʨʦʪʚʝʨʜʽʩʪʴ ʪʚʝʨʜʦʾ 

ʤʘʪʨʠʮʽ (ʇɼ305, ʇɼ-307), ʅɛ, 

ʄʇʘ 

5000-7000 5000-7000 6000-10000 6000-10000 6000-

10000 

ʇʦʨʠʩʪʽʩʪʴ, % 7 8 6 7 10 

ʌʘʟʦʚʠʡ ʩʢʣʘʜ ʧʦʢʨʠʪʴ FeŬ, Feɔ, 

(FeCr)23C6, 

Fe2O3, ʩʣʽʜʠ 

Cr2O3, B2O3 

FeŬ, Feɔ, Fe3C, 

(FeCr)23C6, 

ʩʣʽʜʠ Cr2O3, 

Fe2O3, B2O3 

FeŬ, Fe2B, 

FeB, Fe2O3, 

ʩʣʽʜʠ Cr2O3, 

CrN, B2O3 

FeŬ, Feɔ, 

Fe3C, FeB, 

Fe2B,  ʩʣʽʜʠ 

Cr2O3, Fe2O3, 

B2O3 

 

ɺʠʩʥʦʚʢʠ. 

ʇʨʠ ʥʘʧʠʣʝʥʥʽ ʂʇ ʽʟ ʜʚʦʭ ʨʽʟʥʦʨʽʜʥʠʭ ʜʨʦʪʽʚ ʬʦʨʤʫʻʪʴʩʷ ʧʦʢʨʠʪʪʷ, ʷʢʝ ʤʘʻ ʪʠʧʦʚʫ ʣʘʤʝʣʷʨʥʫ 

ʙʫʜʦʚʫ ʟ ʯʘʩʪʦʢ ʇɼ ʪʘ ʉɼ. ʉʪʨʫʢʪʫʨʘ ʧʦʢʨʠʪʪʷ ʷʚʣʷʻ ʩʦʙʦʶ ʜʚʘ ʨʽʟʥʠʭ ʢʘʨʢʘʩʠ ʽʟ ʤôʷʢʦʾ ʤʘʪʨʠʮʽ 

ʢʨʘʧʣʠʥ ʉɼ(1500-4500 ʄʇʘ) ʪʘ ʪʚʝʨʜʦʾ ʤʘʪʨʠʮʽ ʽʟ ʢʨʘʧʣʠʥ ʇɼ (6000-10000 ʄʇʘ).  

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. ʍʘʩʫʠ ɸ., ʄʦʨʠʛʘʢʠ ʆ. ʅʘʧʣʘʚʢʘ ʠ ʥʘʧʳʣʝʥʠʝ. - ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1985. 240 ʩ.  

2. ʂʨʝʯʤʝʨ 3. ʅʘʧʳʣʝʥʠʝ ʤʝʪʘʣʣʦʚ, ʢʝʨʘʤʠʢʠ  ʠ  ʧʣʘʩʪʤʘʩʩ.- ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ.1966. - 432 ʩ. 

3. ʂʘʪʮ ʅ.ɺ.,  ɸʥʪʦʰʠʥ ɽ.ɺ.,  ɺʘʜʠʚʘʩʦʚ ɼ.ɻ.  ʠ  ʜʨ.    ʄʝʪʘʣʣʠʟʘʮʠʷ ʨʘʩʧʳʣʝʥʠʝʤ - ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 

1966. - 200 ʩ. 

4. ɹʦʨʠʩʦʚ ʖ.ʉ.,  ʍʘʨʣʘʤʦʚ ʖ.ɸ.,  ʉʠʜʦʨʝʥʢʦ ʉ.ʃ.,  ɸʨʜʘʪʦʚʩʢʘʷ ɽ.  ʅ. ɻʘʟʦʪʝʨʤʠʯʝʩʢʠʝ ʧʦʢʨʳʪʠʷ ʠʟ 

ʧʦʨʦʰʢʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ.  -  ʂʠʝʚ:  ʅʘʫʢʦʚʘ ʜʫʤʢʘ, 1978 - 554 ʩ. 

5. ɻʘʟʦʪʝʨʤʠʯʝʩʢʠʝ ʧʦʢʨʠʪʠʷ ʠʟ ʧʦʨʦʰʢʦʚʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʉʧʨʘʚʦʯʥʠʢ. / ʖ.ʉ. ɹʦʨʠʩʦʚ,  ʖ.ɸ ʍʘʨʣʘʤʦʚ,  ʉ.  

ʃ.  ʉʠʜʦʨʝʥʢʦ ʠ ʜʨ.  - ʂ.: ʅʘʫʢʦʚʘ ʜʫʤʢʘ, 1987. 554 ʩ. 

6. ʇʦʭʤʫʨʩʢʠʡ ɺ.ʀ.,  ʇʠʭ B.C.,  ʉʪʫʜʝʥʪ ʄ.ʄ.  ʆʩʥʦʚʳ  ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʱʠʪʥʳʭ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ 

ʧʦʢʨʳʪʠʡ ʵʣʝʢʪʨʦʜʫʛʦʚʳʤ ʥʘʧʳʣʝʥʠʝʤ ʠʟ ʧʦʨʦʰʢʦʚʳʭ ʧʨʦʚʦʣʦʢ // ʌʠʟ. - ʭʠʤ. ʤʝʭʘʥʠʢʘ ʤʘʪʝʨʠʘʣʦʚ. - 1986. - ˉ6. - ʉ. 

11-16.  

7. ʄʘʨʢʦʚʠʯ ʉ.ɯ. ʆʧʪʠʤʽʟʘʮʽʷ ʩʢʣʘʜʫ ʜʦʜʘʪʢʽʚ ʚ ʰʠʭʪʫ ʧʦʨʦʰʢʦʚʠʭ ʜʨʦʪʽʚ ʜʣʷ ʝʣʝʢʪʨʦʜʫʛʦʚʦʛʦ ʥʘʧʠʣʝʥʥʷ 

ʟʥʦʩʦʩʪʽʡʢʠʭ ʧʦʢʨʠʪʪʽʚ //ɿʙ. ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ Ăʊʝʭʥʽʢʘ ʚ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʛʘʣʫʟʝʚʝ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʘʚʪʦʤʘʪʠʟʘʮʽʷò. ʂʽʨʦʚʦʛʨʘʜ. ï 2007. ˉ18. ʉ. 158- 164 

8. ʇʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ ʤʦʜʝʣʴ 83280 ʋʢʨʘʾʥʘ, ʄʇʂ ʉ23ʉ4/00. ɿʘʷʚʢʘ ˉ u2013 04997; ɿʘʷʚʣ. 18.08.2013; 

ʆʧʫʙʣ. 27.08.2013.ɹʶʣ. ˉ16. ɽʣʝʢʪʨʦʜʫʛʦʚʠʡ ʨʦʟʧʠʣʶʚʘʯ ʟ ʥʝʟʘʣʝʞʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʧʦʜʘʯʽ ʜʨʦʪʽʚ. 

ʏʝʨʥʦʚʦʣ ʄ. ɯ.;  ʄʘʞʝʡʢʘ ʆ.ʁ.; ʄʘʨʢʦʚʠʯ ʉ.ɯ.; ʄʦʩʢʘʣʝʥʢʦ ʄ.ɯ.; ɼʤʠʪʨʝʥʢʦ ʆ.ɺ 
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ɽʃɽʂʊʈʆʄɽʍɸʅɯʏʅɽ ɿʄɯʎʅɽʅʅʗ ɼɽʊɸʃɽʁ ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʀʍ 

ʄɸʐʀʅ 

ɼ. ʂʦʨʷʛʠʥ, ʩʪ. ʛʨ. ʄɿ-19ʄ, 

ʆ. ʏʦʨʥʠʡ, ʩʪ. ʛʨ. ʄɿ-19ʄ, 

ʆ. ʄʘʞʝʡʢʘ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʉʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʋʢʨʘʾʥʠ ʧʦʧʦʚʥʶʻʪʴʩʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʤʦʙʽʣʴʥʠʤʠ ʤʘʰʠʥʘʤʠ 

ʥʦʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʚʠʜʠ ʧʘʣʠʚʘ,, ʚʜʦʩʢʦʥʘʣʶʻʪʴʩʷ ʩʪʨʫʢʪʫʨʘ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʯʠʩʝʣʴʥʽʩʪʴ ʜʠʟʝʣʴʥʦʛʦ ʧʘʨʢʫ, ʟʨʦʩʪʘʻ ʢʽʣʴʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ. 

ʆʜʥʘʢ ʥʘ ʫʪʨʠʤʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʫ ʪʝʭʥʽʯʥʦ ʩʧʨʘʚʥʦʤʫ ʩʪʘʥʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʝʬʝʢʪʠʚʥʠʡ ʧʨʦʮʝʩ ʾʭ ʨʦʙʦʪʠ, ʛʘʣʫʟʴ ʨʦʙʠʪʴ ʚʝʣʠʢʽ ʨʝʩʫʨʩʥʽ ʚʠʪʨʘʪʠ. ʊʘʢ, ʫʩʢʣʘʜʥʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ 

ʢʦʤʙʘʡʥʦʚ ʪʘ ʪʨʘʢʪʦʨʽʚ ʧʨʠʟʚʦʜʠʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʫ ʨʦʙʽʪ ʥʘ ʪʝʭʥʽʯʥʦʤʫ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʽ ʨʝʤʦʥʪʽ, ʜʦ ʟʨʦʩʪʘʥʥʷ ʟʘʪʨʘʪ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ. 

ʆʪʞʝ, ʧʦʪʨʝʙʘ ʚ ʩʚʦʻʯʘʩʥʦʤʫ ʷʢʽʩʥʦʤʫ ʽ ʙʝʟʧʝʨʝʙʽʡʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʽ ʨʝʤʦʥʪʽ, 

ʟʥʠʞʝʥʥʷ ʯʘʩʫ ʧʨʦʩʪʦʶ ʪʝʭʥʽʢʠ ʚ ʨʝʤʦʥʪʽ, ʝʢʦʥʦʤʽʷ ʤʘʪʝʨʽʘʣʴʥʠʭ ʪʘ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ ʻ ʽ ʟʘʨʘʟ 

ʘʢʪʫʘʣʴʥʠʤ ʫ ʪʝʧʝʨʽʰʥʴʦʤʫ ʝʪʘʧʽ ʚʠʨʦʙʥʠʯʠʭ ʚʽʜʥʦʩʠʥ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɹʽʣʴʰʽʩʪʴ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʠʭʦʜʷʪʴ ʟ 

ʣʘʜʫ ʧʽʜ ʜʽʻʶ ʟʤʽʥʶʶʪʴʩʷ ʘʙʦ ʧʦʩʪʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ʇʨʠʯʠʥʘ ʮʴʦʛʦ - ʥʠʟʴʢʠʡ ʦʧʽʨ ʚʪʦʤʥʦʛʦ 

ʨʫʡʥʫʚʘʥʥʷ ʽ ʤʝʭʘʥʽʯʥʦʛʦ ʩʪʠʨʘʥʥʷ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ. ɺʘʣʠ - ʦʜʥʘ ʟ ʛʦʣʦʚʥʠʭ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʷʢ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ, ʪʘʢ ʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʪʘ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʾʭ ʜʦʚʛʦʚʽʯʥʽʩʪʴ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʥʪʘʢʪʫʶʯʠʭ ʧʦʚʝʨʭʦʥʴ. ʇʦʣʽʧʰʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʟʘʟʥʘʯʝʥʠʭ ʧʦʚʝʨʭʦʥʴ ʚʘʣʽʚ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʽʩʥʫʶʯʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʘʣʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʦʰʠʨʝʥʠʭ ʩʧʦʩʦʙʽʚ ʜʣʷ ʾʭ ʟʤʽʮʥʝʥʥʷ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʷʚʣʷʻ ʩʦʙʦʶ ʜʦʩʠʪʴ ʩʢʣʘʜʥʝ ʪʝʭʥʦʣʦʛʽʯʥʝ 

ʟʘʚʜʘʥʥʷ, ʟ ʧʨʠʯʠʥʠ ʜʝʬʦʨʤʘʮʽʾ ʽ ʚʪʨʘʪʠ ʪʦʯʥʦʩʪʽ ʜʦʚʛʦʤʽʨʥʠʭ ʚʘʣʽʚ. 

ɽʣʝʢʪʨʦʤʝʭʘʥʽʯʥʝ ʟʤʽʮʥʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʨʠʬʘʟʥʦʛʦ ʩʪʨʫʤʫ ʻ ʩʧʦʩʦʙʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʟʤʽʮʥʶʚʘʪʠ ʚʘʣʠ ʨʽʟʥʠʭ ʜʦʚʞʠʥ, ʧʽʜʚʠʱʫʶʯʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʥʝ ʤʝʥʰ ʥʽʞ ʫ ʪʨʠ ʨʘʟʠ, ʟʘ 

ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ, ʫʥʠʢʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʞʦʣʦʙʣʝʥʥʷ ʜʝʪʘʣʝʡ. 

ɽʣʝʢʪʨʦʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ (ɽʄʆ) - ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʘ ʪʝʭʥʦʣʦʛʽʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʟʤʽʮʥʝʥʥʷ 

ʢʦʥʮʝʥʪʨʦʚʘʥʠʤʠ ʧʦʪʦʢʘʤʠ ʝʥʝʨʛʽʾ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤʫ ʪʝʨʤʦʜʝʬʦʨʤʘʮʽʡʥʠʭ ʚʧʣʠʚʽ ʧʨʠ 

ʧʨʦʧʫʱʝʥʥʽ ʝʣʝʢʪʨʠʯʥʦʛʦ ʩʪʨʫʤʫ ʚʝʣʠʢʦʾ ʱʽʣʴʥʦʩʪʽ (108-109 ɸ/ʤ2) ʽ ʥʠʟʴʢʦʾ ʥʘʧʨʫʛʠ (2-6 ɺ) ʯʝʨʝʟ 

ʟʦʥʫ ʢʦʥʪʘʢʪʫ ʜʝʪʘʣʽ ʽ ʜʝʬʦʨʤʫʶʯʦʛʦ ʝʣʝʢʪʨʦʜʘ- ʽʥʩʪʨʫʤʝʥʪʫ (ʨʦʣʠʢʘ ʘʙʦ ʧʣʘʩʪʠʥʠ), ʱʦ ʨʫʭʘʶʪʴʩʷ ʫ 

ʚʟʘʻʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʥʘʧʨʷʤʢʘʭ ʟʽ ʰʚʠʜʢʽʩʪʶ V ʽ ʧʦʜʘʯʝʶ S. 

 

ʈʠʩ.1 ʉʭʝʤʘ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʢʦʤʧʣʝʢʩ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ 

ʇʨʠ ʮʴʦʤʫ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʜʽʣʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʜʞʦʫʣʝʚʘ ʪʝʧʣʘ, ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʡ (106Áʉ/ʩ) ʥʘʛʨʽʚ ʣʦʢʘʣʴʥʦʛʦ ʤʽʢʨʦʦʙʩʷʛʫ ʧʦʚʝʨʭʥʽ ʟ ʦʜʥʦʯʘʩʥʠʤ ʡʦʛʦ ʧʣʘʩʪʠʯʥʠʤ 

ʜʝʬʦʨʤʫʚʘʥʥʷʤ ʽ ʧʦʜʘʣʴʰʝ ʽʥʪʝʥʩʠʚʥʝ ʦʭʦʣʦʜʞʝʥʥʷ (105Áʉ/ʩ) ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʚʦʜʫ ʪʝʧʣʘ ʚ ʛʣʠʙ 

ʤʝʪʘʣʫ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʦʪʫʞʥʦʛʦ ʪʝʧʣʦʚʦʛʦ çʫʜʘʨʫè ʥʘ ʧʦʚʝʨʭʥʽ ʤʘʪʝʨʽʘʣʫ ʬʦʨʤʫʻʪʴʩʷ ʟʤʽʮʥʝʥʠʡ 

çʙʽʣʠʡ ʰʘʨè - ʫʥʽʢʘʣʴʥʘ ʤʘʨʪʝʥʩʠʪʥʠʭ ʩʪʨʫʢʪʫʨʘ (ɻʘʨʜʝʥ, ʥʘʥʦʩʪʨʫʢʪʫʨʥʠʡ ʤʘʨʪʝʥʩʠʪ), ʱʦ ʚʦʣʦʜʽʻ 
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ʚʠʩʦʢʦʶ ʤʽʮʥʽʩʪʶ ʽ ʟʥʦʩʦʩʪʽʡʢʽʩʪʶ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ - ʨʦʟʨʦʙʢʘ ʩʧʦʩʦʙʫ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʩʥʘʱʝʥʥʷ ʜʣʷ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʛʦ 

ʟʤʽʮʥʝʥʥʷ ʚʘʣʽʚ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʪʝʭʥʽʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʨʠʬʘʟʥʦʛʦ ʩʪʨʫʤʫ 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʧʦʩʦʙʫ ɽʄʆ ʧʨʦʚʦʜʠʣʦʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʩʪʘʥʦʚʢʠ ɽʄʆ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ. 

ɿʛʽʜʥʦ ʟ ʤʝʪʦʜʠʢʦʶ ʜʦʩʣʽʜʥʠʡ ʟʨʘʟʦʢ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʽ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʚ ʧʘʪʨʦʥʽ ʪʦʢʘʨʥʦʛʦ ʚʝʨʩʪʘʪʘ. 

ɼʞʝʨʝʣʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʩʪʨʫʤʫ (ʧʦʥʠʞʫʶʯʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ) ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦ ʤʝʨʝʞʽ ʞʠʚʣʝʥʥʷ 

ʯʝʨʝʟ ʨʝʛʫʣʷʪʦʨ ʥʘʧʨʫʛʠ ʪʠʧʫ ʈʅʆ-250. ɿʥʠʞʝʥʠʡ ʦʙʤʦʪʢʘ ʜʞʝʨʝʣʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʩʪʨʫʤʫ 

ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʯʝʨʝʟ ʪʦʢʦʩ'ʝʤʥʦʻ ʧʨʠʩʪʨʽʡ ʜʦ ʧʘʪʨʦʥʘ ʽ ʜʦ ʥʘʢʘʪʥʦʾ ʛʦʣʽʚʮʽ, ʚʩʪʘʥʦʚʣʝʥʦʾ ʚ ʩʫʧʦʨʪʽ 

ʪʦʢʘʨʥʦʛʦ ʚʝʨʩʪʘʪʘ ʟ ʝʣʝʢʪʨʠʯʥʦʶ ʽʟʦʣʷʮʽʻʶ ʚʽʜ ʦʩʪʘʥʥʴʦʛʦ.ɺʠʧʨʦʙʦʚʫʚʘʥʽ ʟʨʘʟʢʠ ʤʘʣʠ ʰʦʨʩʪʢʽʩʪʴ 

Ra=2,8...3,5 ʤʢʤ, ʚʠʭʽʜʥʘ ʪʚʝʨʜʽʩʪʴ HD 240 ... 280 (ʥʦʨʤʘʣʽʟʘʮʽʷ), ʤʽʢʨʦʪʚʝʨʜʽʩʪʴ 

ʅʤ=2600...2800 ʅ/ʤʤ^2. ʐʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʥʽ ʚʠʤʽʨʶʚʘʣʘʩʷ ʥʘ ʧʨʦʬʽʣʦʤʝʪʨʠ ʤʦʜʝʣʽ ʇ253. ʇʨʠ 

ʧʨʦʚʝʜʝʥʥʽ ʤʽʢʨʦʩʪʨʫʢʪʫʨʥʠʭ ʘʥʘʣʽʟʫ ʟʨʽʟʠ ʟʨʘʟʢʽʚ ʟʘʣʠʚʘʣʠʩʷ ʩʧʣʘʚʦʤ ɺʫʜʘ ʟ ʥʘʩʪʫʧʥʦʶ ʦʙʨʦʙʢʦʶ 

ʪʘ ʜʦʚʝʜʝʥʥʷʤ ʧʦʚʝʨʭʥʽ ʟʨʟ̔ʽʚ ʜʦ ʧʘʨʘʤʝʪʨʘ ʰʦʨʩʪʢʦʩʪʽ Ra=0,02...0,04 ʤʢʤ. ɺʠʤʽʨʶʚʘʥʥʷ 

ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʤʽʢʨʦʪʚʝʨʜʦʤʽʨʠ ʇʊʄ-3 ʟ ʤʽʢʨʦʩʢʦʧʦʤ ɸʄ-9-2 ʟʘ ʽʩʥʫʶʯʦʶ 

ʤʝʪʦʜʠʢʦʶ. 

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʚ., ʱʦ ʟʤʽʥʘ ʧʦʜʘʯʽ S ʽʥʩʪʨʫʤʝʥʪʘ ʟ 0,08 ʜʦ 0,032 ʤʤ/ʦʙ 

ʤʘʣʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʟʤʽʥʽ ʰʦʨʩʪʢʦʩʪʽ ʽ ʛʣʠʙʠʥʠ ʟʤʽʮʥʝʥʥʷ. ʊʦʤʫ ʥʘʜʘʣʽ ʮʝʡ ʬʘʢʪʦʨ ʚʠʢʣʶʯʝʥʠʡ ʟ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʟ ʫʤʦʚʠ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʠʡʥʷʪʦ S=0,32 ʤʤ/ʦʙ. ʇʨʠ ʰʚʠʜʢʦʩʪʽ 

V=27 ʤ/ʭʚ ʚʽʜʟʥʘʯʝʥʘ ʤʘʣʘ ʛʣʠʙʠʥʘ ʟʤʽʮʥʝʥʥʷ (ʙʽʣʠʡ ʰʘʨ ʛʣʠʙʠʥʦʶ h=0,01...0,05 ʤʤ) ʟ ʚʝʣʠʢʦʶ 

ʧʝʨʝʨʠʚʯʘʩʪʽʩʪʶ ʯʝʨʛʫʚʘʥʥʷ ʙʽʣʠʭ ʰʘʨʽʚ, ʱʦ, ʦʯʝʚʠʜʥʦ, ʧʦʚ'ʷʟʘʥʦ ʟ ʥʝʜʦʩʪʘʪʥʽʤ ʧʨʦʛʨʽʚʘʥʥʷʤ ʯʝʨʝʟ 

ʧʫʣʴʩʘʮʽʾ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ (ʯʘʩʪʦʪʘ 50 ɻʮ) ʽ ʚʝʣʠʢʦʶ ʰʚʠʜʢʽʩʪʶ ʦʙʝʨʪʘʥʥʷ ʟʨʘʟʢʘ. ʇʨʠ ʰʚʠʜʢʦʩʪʽ 

V=5 ʤ/ʭʚ, ʟʥʠʞʝʥʠʭ ʧʠʪʦʤʠʭ ʪʠʩʢʘʭ ʨ=100 ʅ/ʤʤ^2 ʽ ʱʽʣʥɹʦʩʪʽ ʩʪʨʫʤʫ j=400...600 ɸ/ʤʤ^2 ʚʽʜʟʥʘʯʝʥʘ 

ʩʫʮʽʣʴʥʘ ʙʽʣʘ ʟʦʥʘ ʟ ʤʽʢʨʦʪʚʝʨʜʽʩʪʶ ʅʤ> 6500 ʅ/ʤʤ^2. ʇʨʠ ʪʠʭ ʞʝ ʫʤʦʚʘʭ ʜʣʷ j=400 ɸ/ʤʤ^2 ʛʣʠʙʠʥʘ 

h=0,15...0,3 ʤʤ, ʧʨʦʪʝ ʚ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʚʽʜʟʥʘʯʝʥʦ ʨʽʟʢʝ ʟʥʠʞʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪʫ, ʱʦ 

ʟ'ʷʚʣʷʻʪʴʩʷ ʚ ʩʭʦʧʣʶʚʘʥʥʽ ʤʘʪʝʨʽʘʣʫ ʨʦʣʠʢʘ ʟ ʤʘʪʝʨʽʘʣʦʤ ʟʨʘʟʢʘ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʽʟʢʦʛʦ 

ʧʦʛʽʨʰʝʥʥʷ ʰʦʨʩʪʢʦʩʪʽ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ Ra=4,5...5 ʤʢʤ. 

 

ʈʠʩ.2. ʄʝʪʘʣʦʛʨʘʬʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʙʽʣʦʛʦ ʰʘʨʫ (ʝʣʝʢʪʨʦʥʥʘ, ʨʘʩʪʨʦʚʘ ʽ ʦʧʪʠʯʥʘ ʤʽʢʨʦʩʢʦʧʽʷ) 

ɼʦʩʣʽʜʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʽʩʣʷ ɽʄʆ ʤʽʢʨʦʪʚʝʨʜʽʩʪʴ ʧʨʠʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʽʚ ʜʦʩʷʛʘʻ 8,9 ɻʇʘ, ʘ 

ʛʣʠʙʠʥʘ ʟʤʽʮʥʝʥʥʷ 6 ʤʤ (ʨʠʩ. 2). ʇʨʠ ʮʴʦʤʫ ʬʘʟʦʚʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ ʧʨʠʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʘʭ ʚʽʜʩʫʪʥʽ. 

ɽʄʆ ʩʪʚʦʨʶʻ ʚ ʧʨʠʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ ʩʧʝʮʠʬʽʯʥʠʡ ʩʪʨʫʢʪʫʨʥʦ ï ʥʘʧʨʫʞʝʥʠʡ ʩʪʘʥ, ʧʨʠ ʮʴʦʤʫ 

ʤʝʪʘʣ ʥʘʙʫʚʘʻ ʮʽʥʥʠʭ ʬʽʟʠʢʦ ï ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

 

ʈʠʩ.3. ʄʽʢʨʦʪʚʝʨʜʽʩʪʴ ʩʪʘʣʽ 40ʍ ʦʙʨʦʙʣʝʥʦʾ ʟʘ ʨʽʟʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʦʙʨʦʙʢʠ: 1 ï 6; 2 ï 12; 3 ï 20; 4 ï 28; 5 ï 36 ʭʚ. 

ɺʠʩʥʦʚʢʠ. ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʥʦ, ʱʦ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ 

ʪʨʝʭʬʘʟʥʠʤ ʩʪʨʫʤʦʤ  ʧʽʜʚʠʱʫʻ ʟʥʦʩʦʩʪʠʡʢʽʩʪʴ ʩʪʘʣʽ 40ʍ ʧʨʠ ʪʝʨʪʽ ʚ ʤʘʩʣʷʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚ 1,2...2,0 

ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʛʘʨʪʦʚʘʥʠʤʠ ʽ ʥʦʨʤʘʣʽʟʦʚʘʥʠʤʠ ʟʨʘʟʢʘʤʠ. ɺʦʥʘ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ 



ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 83 

 

 

ʟʤʽʮʥʝʥʥʷ ʜʝʪʘʣʝʡ ʢʦʤʙʘʡʥʦʚ, ʪʨʘʢʪʦʨʽʚ, ʘʚʪʦʤʦʙʽʣʽʚ, ʢʘʨʜʘʥʥʠʭ ʚʘʣʽʚ, ʰʪʦʢʽʚ, ʦʩʝʡ ʪʘ ʽʥ. ʜʝʪʘʣʝʡ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ.  
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ʋɼʂ 631.3-1/-9 

ɼʆʉʃɯɼɾɽʅʅʗ ɺʇʃʀɺʋ ʅɽʉʇɯɺɺɯʉʅʆʉʊɯ ʂʆʈɯʅʅʀʍ ʆʇʆʈ ɹʃʆʂʋ ʅɸ 

ɺɯɹʈɸʎɯʖ ɼɺʀɻʋʅɸ ɯ ʊʀʉʂ ʄɸʉʃɸ ɺ ɻʆʃʆɺʅɯʁ ʄɸʉʃʗʅɯʁ ʄɸɻɯʉʊʈɸʃɯ 

ɸ. ʃʠʤʘʨ, ʩʪ. ʛʨ. ɸʊ-19ʄ, 

ʉ. ʄʘʨʢʦʚʠʯ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʊ. ʈʫʜʝʥʢʦ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɺʧʣʠʚ ʜʝʬʦʨʤʘʮʽʾ ʙʘʟʦʚʠʭ ʧʦʚʝʨʭʦʥʴ ʙʣʦʢʫ ʽ ʢʨʠʰʦʢ ʜʚʠʛʫʥʘ ʥʘ ʧʦʯʘʪʢʦʚʝ ʚʟʘʻʤʥʝ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦʚʝʨʭʦʥʴ ʪʝʨʪʷ,ʢʦʪʨʝ ʧʨʠʚʦʜʠʪʴ ʜʦ ʽʥʪʝʥʩʠʚʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ ʽ 

ʢʦʨʽʥʥʠʭ ʧʽʜʰʠʧʥʠʢʽʚ ʜʝʪʘʣʴʥʦ ʚʠʩʚʽʪʣʝʥʦ ʚ ʨʦʙʦʪʘʭ ɹʽʣʦʚʘ ɽ. ɸ. [1], ʂʨʘʩʥʦʚʘ ɺ.ɺ. [2], ʊʷʞʝʣʦʚʘ 

ʀ.ʅ. [3], ʌʠʥʢʝʣʴʰʪʝʡʥʘ ɿ.ʉ. [4], ɯʣʴʷʢʦʚʘ ɺ. [5],ʂʫʟʥʝʮʦʚʦʾ ʉ.ɸ. [6] ʷʢ ʦʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ 

ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʜʚʠʛʫʥʘ.ʈʘʟʦʤ ʟ ʪʠʤ ʥʝ ʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʦ ʧʠʪʘʥʥʷ ʚʧʣʠʚʫ 

ʥʝʩʧʽʚʚʽʩʥʦʩʪʽ ʢʦʨʽʥʥʠʭ ʦʧʦʨ ʙʣʦʢʫ ʥʘ ʚʽʙʨʘʮʽʶ ʜʚʠʛʫʥʘ ʽ ʪʠʩʢ ʤʘʩʣʘ ʚ ʛʦʣʦʚʥʽʡ ʤʘʩʣʷʥʽʡ ʤʘʛʽʩʪʨʘʣʽ 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʚʠʟʥʘʯʠʪʠ ʚʧʣʠʚ ʥʝʩʧʽʚʚʽʩʥʦʩʪʽ ʢʦʨʽʥʥʠʭ ʦʧʦʨ ʙʣʦʢʫ ʥʘ ʚʽʙʨʘʮʽʶ ʜʚʠʛʫʥʘ ʽ 

ʪʠʩʢ ʤʘʩʣʘ ʚ ʛʦʣʦʚʥʽʡ ʤʘʩʣʷʥʽʡ ʤʘʛʽʩʪʨʘʣʽ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʚ  ʨʘʤʢʘʭ ʨʝʘʣʽʟʘʮʽʾ ʇʨʦʛʨʘʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʧʨʦʤʠʩʣʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ 2017-2020 ʨʦʢʠ ʤʽʞ 

ʫʥʽʚʝʨʩʠʪʝʪʦʤ ʪʘ ʢʦʦʨʜʠʥʘʪʦʨʦʤ ʚʠʢʦʥʘʥʥʷ ʟʘʭʦʜʽʚ ʽ ʟʘʚʜʘʥʴ ʇʨʦʛʨʘʤʠ ï ɼʝʧʘʨʪʘʤʝʥʪʦʤ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʜʝʨʞʘʚʥʦʾ ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʟʛʽʜʥʦ ʜʦʛʦʚʦʨʫ  

ʚʽʜ 22 ʣʠʩʪʦʧʘʜʘ 2019 ʨʦʢʫ ˉ 31.119 ʥʘ ʚʠʢʦʥʘʥʥʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ "ʈʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʦʩʥʘʱʝʥʥʷ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʩʧʽʚʚʽʩʥʦʩʪʽ ʪʘ ʦʧʪʠʤʘʣʴʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʢʦʨʽʥʥʠʭ ʦʧʦʨ ʙʣʦʢʢʘʨʪʝʨʽʚ ɼɺɿ". 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʝʜʝʥʽ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʚʠʛʫʥʽʚ ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

ʨʝʤʦʥʪʫ ʤʘʰʠʥ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʦʜʝʨʥʽʟʦʚʘʥʦʛʦ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʩʪʝʥʜʫ ʧʦ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʘʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɻʆʉʊ 23435-79 "ɼʚʠʛʫʥʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ ʧʦʨʰʥʝʚʽ. ʅʦʤʝʥʢʣʘʪʫʨʘ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ" ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ɻʆʉʊ 18509-80 "ɼʠʟʝʣʽ ʪʨʘʢʪʦʨʥʽ ʽ ʢʦʤʙʘʡʥʦʚʽ. 

ʄʝʪʦʜʠ ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ". 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʧʨʠ ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʩʝʨʽʡʥʦʛʦ ʜʚʠʛʫʥʘ ʗʄɿ-238ʅɹ, ʱʦ 

ʧʨʦʡʰʦʚ 65-ʛʦʜʠʥʥʫ ʦʙʢʘʪʢʫ, ʫ ʷʢʦʛʦ ʟʘʤʽʥʶʚʘʚʩʷ ʪʽʣʴʢʠ ʙʣʦʢ ʧʨʠ ʟʘʙʝʟʧʝʯʝʥʥʽ ʟʘʜʘʥʦʾ 

ʥʝʩʧʽʚʚʽʩʥʦʩʪʽ 3 ʢʦʨʽʥʥʠʭ ʦʧʦʨʠ 0,012, 0,020 ʽ 0,050 ʤʤ. ʈʽʟʥʘ ʚʝʣʠʯʠʥʘ ʥʝʩʧʽʚʚʽʩʥʦʩʪʽ ʮʽʻʾ ʦʧʦʨʠ 

ʜʦʩʷʛʘʣʘʩʷ ʰʣʷʭʦʤ ʨʦʟʪʦʯʫʚʘʥʥʷ ʾʾ ʥʘ ʢʦʦʨʜʠʥʘʪʥʦ-ʨʦʟʪʦʯʫʚʘʣʴʥʦʤʫ ʚʝʨʩʪʘʪʽ ʨʝʤʦʥʪʥʦ-ʤʝʭʘʥʽʯʥʦʾ 

ʜʽʣʴʥʠʮʽ ʇʨɸʊ çʂʽʨʦʚʦʛʨʘʜʩʴʢʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʝ ʧʽʜʧʨʠʻʤʩʪʚʘ çɸʛʨʦʙʫʜʘʚʪʦʩʝʨʚʽʩè. ʅʝʩʧʽʚʚʽʩʥʽʩʪʴ 2 ʽ 4 

ʢʦʨʽʥʥʠʭ ʦʧʦʨ ʚʽʜʥʦʩʥʦ I ʽ 5, ʧʨʠʡʥʷʪʠʭ ʟʘ ʙʘʟʦʚʽ, ʟʥʘʭʦʜʠʣʘʩʷ ʚ ʤʝʞʘʭ ʜʦʧʫʩʢʫ (0,012 ʤʤ).  

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʟʘʣʝʞʥʦ ʚʽʜ ʥʝʩʧʽʚʚʽʩʥʦʩʪʽ 
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ʢʦʨʽʥʥʠʭ ʦʧʦʨ ʙʣʦʢʫ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘʩʪʫʧʥʽ ʧʨʷʤʽ ʽ ʥʝʧʨʷʤʽ ʧʘʨʘʤʝʪʨʠ: ʧʦʪʫʞʥʽʩʪʴ ʤʝʭʘʥʽʯʥʠʭ ʚʪʨʘʪ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʢʣʘʜʠʰʽʚ ʢʦʨʽʥʥʠʭ ʧʽʜʰʠʧʥʠʢʽʚ, ʉÁ, ʢɺʪ; ʧʠʪʦʤʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ, ʢʛ/(ʢɺʪĿʛʦʜ); 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʽʙʨʘʮʽʾ, ʤʩ-2; ʟʥʦʩ ʜʚʠʛʫʥʘ; ʪʠʩʢ ʤʘʩʣʘ ʚ ʛʦʣʦʚʥʽʡ ʤʘʩʣʷʥʽʡ ʤʘʛʽʩʪʨʘʣʽ, ʄʇʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʨʦʙʽʪ [7,8,9,10] ʧʦ ʚʧʣʠʚʫ ʨʦʙʦʪʠ ʂʐʄ ʽ ʜʚʠʛʫʥʘ ʚ ʮʽʣʦʤʫ ʥʘ ʚʽʙʨʘʮʽʶ, ʷʢ 

ʥʘʡʙʽʣʴʰ ʽʥʬʦʨʤʘʪʠʚʥʠʡ ʧʨʠʡʥʷʪʠʡ ʨʝʞʠʤ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʜʚʠʛʫʥʘ ʧʨʠ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ 

ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ n = 1000 ʭʚ-1. ɺʽʙʨʘʮʽʷ ʜʚʠʛʫʥʘ ʟʘʤʽʨʷʥʘ ʝʣʝʢʪʨʦʥʥʠʤ ʤʘʣʦʛʘʙʘʨʠʪʥʠʤ 

ʜʽʘʛʥʦʩʪʠʯʥʠʤ ʧʨʠʣʘʜʦʤ ɽɺɼʇ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʽʚ ʚʽʙʨʘʮʽʾ ʚ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʟʦʥʘʭ 

ʜʚʠʛʫʥʘ ʚʽʜ 0 - 20,0 ʤʩ-2 Öʥʘ 2-ʭ ʜʽʘʧʘʟʦʥʘʭ, ï 7g ʽ 20g ʚ ʩʤʫʟʽ ʯʘʩʪʦʪ 0,3...4,5 ʢɻʮ. ʇʦʛʨʽʰʥʽʩʪʴ 

ʚʠʤʽʨʶʚʘʥʥʷ Ñ15%.  

ʆʩʢʽʣʴʢʠ ʥʘʡʙʽʣʴʰʫ ʽʥʬʦʨʤʘʮʽʶ ʚʽʜ ʨʦʙʦʪʠ ʢʦʨʽʥʥʠʭ ʧʽʜʰʠʧʥʠʢʽʚ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ, 

ʚʩʪʘʥʦʚʠʚʰʠ ʚʽʙʨʦʧʝʨʝʪʚʦʨʶʚʘʯ ʧʦʙʣʠʟʫ ʦʧʦʨʠ, ʱʦ ʮʽʢʘʚʠʪʴʩʷ, ʽ ʩʠʛʥʘʣ, ʱʦ ʟʥʽʤʘʻʪʴʩʷ ʟ ʙʽʯʥʦʾ 

ʧʦʚʝʨʭʥʽ ʙʣʦʢʫ ʥʠʞʯʝ ʟʘ ʩʠʛʥʘʣ, ʱʦ ʟʥʽʤʘʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʢʨʠʰʢʠ ʢʦʨʽʥʥʦʛʦ ʧʽʜʰʠʧʥʠʢʘ [8], ʪʦ 

ʚʽʙʨʦʧʝʨʝʪʚʦʨʶʚʘʯ ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʙʽʯʥʽʡ ʧʦʚʝʨʭʥʽ ʙʣʦʢʫ ʚ ʟʦʥʽ ʢʦʨʽʥʥʠʭ ʦʧʦʨ (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ʂʦʦʨʜʠʥʘʪʠ ʫʩʪʘʥʦʚʢʠ ʚʽʙʨʦʧʝʨʝʪʚʦʨʶʚʘʯʘ 

ʊʠʩʢ ʤʘʩʣʘ ʚ ʛʦʣʦʚʥʽʡ ʤʘʩʣʷʥʽʡ ʤʘʛʽʩʪʨʘʣʽ ʜʚʠʛʫʥʘ ʟʘʤʽʨʷʥʠʡ ʤʘʥʦʤʝʪʨʦʤ ʟ ʤʝʞʘʤʠ 

ʚʠʤʽʨʶʚʘʥʥʷ 0...1,0 ʄʇʘ, ʧʦʛʨʽʰʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ 0,002 ʄʇʘ. 

ʄʘʪʝʤʘʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʧʨʦʚʝʜʝʥʘ ʟ  ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʤʧʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʥʝʩʧʽʚʚʽʩʥʦʩʪʽ ʢʦʨʽʥʥʠʭ ʦʧʦʨ ʙʣʦʢʫ ʥʘ ʚʽʙʨʘʮʽʶ ʜʚʠʛʫʥʘ ʽ ʪʠʩʢ ʤʘʩʣʘ ʚ 

ʛʦʣʦʚʥʽʡ ʤʘʩʣʷʥʽʡ ʤʘʛʽʩʪʨʘʣʽ 

ʅʘ ʨʠʩ.2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʽʜʥʦʩʥʘ ʟʤʽʥʘ ʚʽʙʨʘʮʽʾ ʜʚʠʛʫʥʘ. 

ɿʛʽʜʥʦ 

%100Ö
-

=
ɺʥ

ɺʽɺʥ
ɺd

, 

ʜʝ ɺʥ - ʚʽʙʨʘʮʽʷ ʧʨʠ ʥʝʩʧʽʚʚʽʩʥʦʩʪʽ 0,012 ʤʤ).  

1 - ʚʽʜʥʦʩʥʘ ʟʤʽʥʘ ʚʽʙʨʘʮʽʾ ʜʚʠʛʫʥʘ ʧʨʠ ʥʝʩʧʽʚʚʽʩʥʦʩʪʽ 0,020 ʤʤ, 2 - ʚʽʜʥʦʩʥʘ ʟʤʽʥʘ ʨʽʚʥʷ 

ʚʽʙʨʘʮʽʾ ʜʚʠʛʫʥʘ ʧʨʠ ʥʝʩʧʽʚʚʽʩʥʦʩʪʽ 0,050 ʤʤ. 

ɸʥʘʣʽʟ ʟʤʽʥʠ ʨʽʚʥʷ ʚʽʙʨʘʮʽʾ ʜʚʠʛʫʥʘ ʧʨʠ ʨʽʟʥʽʡ ʥʝʩʧʽʚʚʽʩʥʦʩʪʽ 3 ʢʦʨʽʥʥʠʭ ʦʧʦʨʠ ʙʣʦʢʫ ʧʦʢʘʟʫʻ, 

ʱʦ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʥʝʩʧʽʚʚʽʩʥʦʩʪʽ ʨʽʚʝʥʴ ʚʽʙʨʘʮʽʾ ʜʚʠʛʫʥʘ ʧʽʜʚʠʱʫʻʪʴʩʷ. ʄʘʢʩʠʤʘʣʴʥʘ ʚʽʜʥʦʩʥʘ ʟʤʽʥʘ 

ʨʽʚʥʷ ʚʽʙʨʘʮʽʾ ʜʚʠʛʫʥʘ (ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ɺʥ ʧʨʠ ʥʝʩʧʽʚʚʽʩʥʦʩʪʽ 0,012 ʤʤ) ʩʢʣʘʣʘ: 14 % - ʧʨʠ 

ʥʝʩʧʽʚʚʽʩʥʦʩʪʽ 0,020 ʤʤ ʽ 32 % - ʧʨʠ ʥʝʩʧʽʚʚʽʩʥʦʩʪʽ 0,050 ʤʤ. 

ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʚʽʙʨʘʮʽʾ ʧʨʠ ʥʝʩʧʽʚʚʽʩʥʦʩʪʽ ʩʝʨʝʜʥʽʭ ʢʦʨʽʥʥʠʭ ʦʧʦʨ ʙʣʦʢʫ 0,020 

ʤʤ (0,212 ʤʩ-2) ʥʝ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ ʧʦ ʆʉʊ.23.1.446-76. 

ɺʧʣʠʚ ʥʝʩʧʽʚʚʽʩʥʦʩʪʽ ʢʦʨʽʥʥʠʭ ʦʧʦʨ ʙʣʦʢʫ ʥʘ ʟʤʽʥʫ ʪʠʩʢʫ ʚ ʛʦʣʦʚʥʽʡ ʤʘʩʣʷʥʽʡ ʤʘʛʽʩʪʨʘʣʽ 

ʜʚʠʛʫʥʘ ʝʢʩʧʝʨʠʤʝʥʪʦʤ ʥʝ ʚʠʷʚʣʝʥʦ. 
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ʈʠʩ. 2. ɺʽʜʥʦʩʥʘ ʟʤʽʥʘ ʨʽʚʥʷ ʚʽʙʨʘʮʽʾ ʧʦ ʢʦʨʽʥʥʠʭ ʦʧʦʨʘʭ ʙʣʦʢʫ ʧʨʠ ʥʝʩʧʽʚʚʽʩʥʦʩʪʽ: I - 0,020 ʤʤ, 2 - 0,050 ʤʤ 

ɺʠʩʥʦʚʢʠ. 

ʅʝʩʧʽʚʚʽʩʥʽʩʪʴ ʢʦʨʽʥʥʠʭ ʦʧʦʨ ʚʠʢʣʠʢʘʻ ʚʽʜʥʦʩʥʫ ʟʤʽʥʫ ʨʽʚʥʷ ʚʽʙʨʘʮʽʾ ʜʚʠʛʫʥʘ. ʇʨʠ ʮʴʦʤʫ 

ʚʽʜʭʠʣʝʥʥʷ ʥʝʩʧʽʚʚʽʩʥʦʩʪʽ ʜʦ ʨʽʚʥʷ0,020 ʤʤ ʥʝ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ ʧʦ 

ʆʉʊ.23.1.446-76. ʈʘʟʦʤ ʟ ʪʠʤ ʚʽʜʭʠʣʝʥʥʷ ʥʝʩʧʽʚʚʽʩʥʦʩʪʽ ʜʦ 0,050 ʤʤ. ʚʠʢʣʠʢʘʻ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʚʽʙʨʘʮʽʾ ʜʚʠʛʫʥʘ ʥʘ 32%, ʱʦ ʻ ʥʝʧʨʠʡʥʷʪʥʠʤ ʽ ʚʠʢʣʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʽʜʥʦʚʣʝʥʥʷ ʢʦʨʽʥʥʠʭ ʦʧʦʨ.   

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ ʟʘʟʥʘʯʝʥʽʡ ʤʝʪʦʜʠʮʽ ʥʝ ʚʜʘʣʦʩʷ ʚʩʪʘʥʦʚʠʪʠ 

ʩʫʪʪʻʚʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʪʠʩʢʫ ʤʘʩʣʘ ʚ ʛʦʣʦʚʥʽʡ ʤʘʩʣʷʥʽʡ ʤʘʛʽʩʪʨʘʣʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʤʽʥʠ 

ʩʧʽʚʚʽʩʥʦʩʪʽ ʢʦʨʽʥʥʠʭ ʦʧʦʨ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ ʮʝ ʦʙʫʤʦʚʣʝʥʦ ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ  ʽ ʪʠʩʢʦʤ 

ʤʘʩʣʷʥʦʛʦ ʥʘʩʦʩʫ ʜʘʥʦʛʦ ʪʠʧʫ ʜʚʠʛʫʥʘ, ʢʦʪʨʠʡ ʢʦʤʧʝʥʩʫʻ ʚʪʨʘʪʠ ʪʠʩʢʫ ʯʝʨʝʟ ʥʝʩʧʽʚʚʽʩʥʽʩʪʴ. ʊʘʢʦʞ 

ʮʝ ʦʙʫʤʦʚʣʝʥʦ ʥʝʥʘʣʝʞʥʠʤ ʯʘʩʦʤ ʚʠʧʨʦʙʫʚʘʥʴ ʧʨʠ ʢʦʪʨʠʭ ʱʝ ʥʝ ʚʽʜʙʫʣʦʩʷ ʩʧʨʘʮʶʚʘʥʥʷ ʚʢʣʘʜʠʰʽʚ 

ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ ʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʣʷʥʦʛʦ ʟʘʟʦʨʫ ʪʘ ʧʘʜʽʥʥʷ ʪʠʩʢʫ. 
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ʋɼʂ: 629.3.017.2 

ʍɸʈɸʂʊɽʈ ʁ ʇʈʀʏʀʅʀ ɿʄɯʅʀ ʇʆɺʆʈʆʊʅʆʉʊɯ ɸɺʊʆʄʆɹɯʃʗ ɺ 

ɽʂʉʇʃʋɸʊɸʎɯʁʅʀʍ ʋʄʆɺɸʍ 

ʄ. ʄʘʛʦʧʝʮʴ, ʩʪ. ʛʨ. ɸʊ-18, 

ʉ. ʄʘʛʦʧʝʮʴ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʇʦʚʦʨʦʪʥʽʩʪʶ ʥʘʟʠʚʘʶʪʴ ʚʣʘʩʪʠʚʽʩʪʴ ʘʚʪʦʤʦʙʽʣʷ ʟʤʽʥʶʚʘʪʠ ʥʘʧʨʷʤʦʢ ʨʫʭʫ ʙʝʟ ʧʦʚʦʨʦʪʫ 

ʢʝʨʦʚʘʥʠʭ ʢʦʣʽʩ. ɭ ʜʚʽ ʦʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʧʦʚʦʨʦʪʥʦʩʪʽ (ʨʠʩ. 1): ʚʽʜʚʝʜʝʥʥʷ ʢʦʣʽʩ, ʚʠʢʣʠʢʘʥʝ 

ʧʦʧʝʨʝʯʥʦʶ ʝʣʘʩʪʠʯʥʽʩʪʶ ʰʠʥ ʪʘ ʧʦʧʝʨʝʯʥʠʡ ʢʨʝʥ ʢʫʟʦʚʘ, ʧʦʚ'ʷʟʘʥʠʡ ʽʟ ʝʣʘʩʪʠʯʥʽʩʪʶ ʧʽʜʚʽʩʢʠ 

ʘʚʪʦʤʦʙʽʣʷ [1]. 

ʇʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ 

ʦ ʽ ʘʚʪʦʤʦʙʽʣʷʧʦʚʦʨʦʪʥ ʩʪ

ɺʽʜʚʝʜʝʥʥʷ ʢʦʣʽʩ
ʇʦʧʝʨʝʯʥʠʡ ʥʘʭʠʣ 
(ʢʨʝʥ) ʢʫʟʦʚʘ

ʆʙʫʤʦʚʣʶʻʪʴʩʷ ʧʦʧʝʨʝʯʥʦʶ

ʝʣʘʩʪʠʯʥʽʩʪʶ ʰʠʥ

ʆʙʫʤʦʚʣʶʻʪʴʩʷ ʝʣʘʩʪʠʯʥʽʩʪʶ

ʧʽʜʚʽʩʢʠ ʘʚʪʦʤʦʙʽʣʷ
 

ʈʠʩʫʥʦʢ 1 ï ʇʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ ʧʦʚʦʨʦʪʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʷ 

ɺʠʥʠʢʥʝʥʥʷ ʧʦʚʦʨʦʪʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʷ ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʚʝʜʝʥʥʷ ʢʦʣʽʩ ʦʙʫʤʦʚʣʝʥʝ ʜʽʻʶ ʙʽʯʥʦʾ 

ʩʠʣʠ ʥʘ ʢʦʣʝʩʦ ʽʟ ʝʣʘʩʪʠʯʥʦʶ ʰʠʥʦʶ. ɺʥʘʩʣʽʜʦʢ ʪʦʛʦ, ʱʦ ʧʥʝʚʤʘʪʠʯʥʘ ʰʠʥʘ ʤʘʻ ʝʣʘʩʪʠʯʥʽʩʪʴ, ʧʽʜ 

ʜʽʻʶ ʙʽʯʥʦʾ ʩʠʣʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʾʾ ʙʽʯʥʘ ʜʝʬʦʨʤʘʮʽʷ ʽ ʢʦʣʝʩʦ ʘʚʪʦʤʦʙʽʣʷ ʧʦʯʠʥʘʻ ʢʦʪʠʪʴʩʷ ʧʽʜ ʜʝʷʢʠʤ 

ʢʫʪʦʤ ʜʦ ʩʚʦʻʾ ʩʝʨʝʜʥʴʦʾ ʧʣʦʱʠʥʠ.  

ʂʫʪ ʚʽʜʚʝʜʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚʠʢʣʠʢʘʥʠʡ ʥʘʩʪʫʧʥʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

- ʙʽʯʥʦʶ ʩʠʣʦʶ (ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʘ ʚʽʜʮʝʥʪʨʦʚʦʶ ʩʠʣʦʶ, ʙʽʯʥʠʤ ʚʽʪʨʦʤ, ʢʦʩʦʛʦʨʦʤ, 

ʙʽʯʥʦʶ ʩʠʣʦʶ ʚʽʜ ʥʝʢʝʨʦʚʘʥʠʭ ʢʦʣʽʩ ʘʚʪʦʤʦʙʽʣʷ ʧʨʠ ʨʫʩʽ ʟʘ ʢʨʠʚʦʣʽʥʽʡʥʦʶ ʪʨʘʻʢʪʦʨʽʻʶ, ʽʥʝʨʮʽʡʥʦʶ 

ʩʠʣʦʶ, ʷʢʘ ʚʠʥʠʢʘʻ ʟʘ ʨʘʭʫʥʦʢ ʧʨʠʩʢʦʨʝʥʦʛʦ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ ʚ ʧʦʚʦʨʦʪʽ ʪʦʱʦ); 

- ʢʦʯʝʥʥʷʤ ʢʦʣʝʩʘ ʧʦ ʢʨʠʚʦʣʽʥʽʡʥʽʡ ʪʨʘʻʢʪʦʨʽʾ (ʢʽʥʝʤʘʪʠʯʥʠʡ ʢʫʪ ʚʽʜʚʝʜʝʥʥʷ); 

- ʧʨʷʤʦʣʽʥʽʡʥʠʤ ʢʦʯʝʥʥʷʤ ʢʦʣʝʩʘ ʽʟ ʨʦʟʚʘʣʦʤ; 

- ʧʦʛʨʽʰʥʦʩʪʷʤʠ ʨʫʣʴʦʚʦʾ ʪʨʘʧʝʮʽʾ; 

- ʥʝʫʟʛʦʜʞʝʥʽʩʪʶ ʢʽʥʝʤʘʪʠʢʠ ʨʫʣʴʦʚʦʛʦ ʧʨʠʚʦʜʫ ʽ ʧʽʜʚʽʩʢʠ. 

ʍʦʯʘ ʚʩʽ ʢʦʣʝʩʘ ʘʚʪʦʤʦʙʽʣʷ ʤʘʶʪʴ ʝʣʘʩʪʠʯʥʽ ʰʠʥʠ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʦʜʥʘʢʦʚʽ ʟʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʢʫʪʠ ʚʽʜʚʝʜʝʥʥʷ ʢʦʣʽʩ ʨʽʟʥʠʭ ʦʩʝʡ (ʧʝʨʝʜʥʽʭ 1d ʽ ʟʘʜʥʽʭ 2d) ʥʝ ʻ ʦʜʥʘʢʦʚʠʤʠ, ʪʘʢ 

ʷʢ ʤʘʶʪʴ ʨʽʟʥʽ ʫʤʦʚʠ ʨʫʭʫ ʪʘ ʩʧʨʠʡʤʘʶʪʴ ʨʽʟʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʡ ʟʘʣʝʞʘʪʴ ʚʽʜ ʢʫʪʘ q ʧʦʚʦʨʦʪʫ 

ʢʝʨʦʚʘʥʠʭ ʢʦʣʽʩ, ʰʚʠʜʢʦʩʪʽ u ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ ʡ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ. ʇʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ, ʱʦ ʷʢʱʦ 

21 d>d , ʪʦ ʧʦʚʦʨʦʪʥʽʩʪʴ ʘʚʪʦʤʦʙʽʣʷ ʥʘʟʠʚʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦʶ, ʷʢʱʦ 21 d<d  ï ʥʘʜʣʠʰʢʦʚʦʶ, ʷʢʱʦ 

21 d=d  ï ʥʝʡʪʨʘʣʴʥʦʶ ʧʦʚʦʨʦʪʥʽʩʪʶ. 

ʇʦʚʦʨʦʪʥʽʩʪʴ ʘʚʪʦʤʦʙʽʣʷ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʦʙʫʤʦʚʣʶʻ ʢʽʥʝʤʘʪʠʢʫ ʨʫʭʫ 

ʘʚʪʦʤʦʙʽʣʷ ʚ ʧʦʚʦʨʦʪʽ ʘʙʦ ʧʽʜ ʜʽʻʶ ʙʽʯʥʠʭ ʩʠʣ. ʊʘʢ, ʷʢʱʦ ʥʘ ʘʚʪʦʤʦʙʽʣʴ ʽʟ ʥʘʜʣʠʰʢʦʚʦʶ 

ʧʦʚʦʨʦʪʥʽʩʪʶ, ʱʦ ʨʫʭʘʻʪʴʩʷ ʧʨʷʤʦʣʽʥʽʡʥʦ, ʧʦʯʥʝ ʜʽʷʪʠ ʙʽʯʥʘ ʩʠʣʘ ʙP  (ʥʘʧʨʠʢʣʘʜ, ʩʠʣʘ ʚʽʪʨʫ), ʪʦ 

ʭʘʨʘʢʪʝʨ ʨʫʭʫ ʯʝʨʝʟ ʨʽʟʥʽ ʢʫʪʠ ʚʽʜʚʝʜʝʥʥʷ ʧʝʨʝʜʥʴʦʾ ʽ ʟʘʜʥʴʦʾ ʦʩʝʡ ʟʤʽʥʠʪʴʩʷ. ʊʘʢ ʷʢ ʟʘʜʥʷ ʚʽʩʴ, 

ʚʦʣʦʜʽʶʯʠ ʙʽʣʴʰʠʤ ʢʫʪʦʤ ʚʽʜʚʝʜʝʥʥʷ, ʧʨʘʛʥʫʪʠʤʝ ʚʽʜʭʠʣʠʪʠʩʷ ʚʙʽʢ ʙʽʣʴʰʝ, ʥʽʞ ʧʝʨʝʜʥʷ, ʪʦ 

ʧʨʷʤʦʣʽʥʽʡʥʠʡ ʨʫʭ ʘʚʪʦʤʦʙʽʣʷ ʧʦʨʫʰʠʪʴʩʷ ʡ ʚʽʥ ʧʦʯʥʝ ʨʫʭʘʪʠʩʷ ʧʦ ʢʦʣʫ ʽʟ ʮʝʥʪʨʦʤ ʫ ʪʦʯʮʽ ʆ (ʨʠʩ. 2 
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ʘ). ɺ ʩʠʣʫ ʮʴʦʛʦ ʚʠʥʠʢʘʻ ʚʽʜʮʝʥʪʨʦʚʘ ʩʠʣʘ ʚʽʜʈ
, ʷʢʘ ʙʫʜʝ ʩʧʨʷʤʦʚʘʥʘ ʚ ʪʦʡ ʞʝ ʙʽʢ, ʱʦ ʡ ʙʽʯʥʘ ʩʠʣʘ ʙP . 

 
ʘ)                                                                                           ʙ) 

ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ ʽʟ ʥʘʜʣʠʰʢʦʚʦʶ ʧʦʚʦʨʦʪʥʽʩʪʶ (ʘ) ʪʘ ʥʝʜʦʩʪʘʪʥʴʦʶ ʧʦʚʦʨʦʪʥʽʩʪʶ (ʙ) ʧʽʜ ʜʽʻʶ 

ʙʽʯʥʦʾ ʩʠʣʠ 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʢʫʪʠ ʚʽʜʚʝʜʝʥʥʷ ʦʩʝʡ ʟʙʽʣʴʰʘʪʴʩʷ, ʨʘʜʽʫʩ ʧʦʚʦʨʦʪʫ ʟʤʝʥʰʠʪʴʩʷ, ʚʽʜʮʝʥʪʨʦʚʘ ʩʠʣʘ 

ʱʝ ʙʽʣʴʰʝ ʟʙʽʣʴʰʠʪʴʩʷ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʟʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʢʫʪʽʚ ʚʽʜʚʝʜʝʥʥʷ. ʗʢʱʦ ʚʦʜʽʡ 

ʚʯʘʩʥʦ ʥʝ ʟʤʽʥʠʪʴ ʧʦʣʦʞʝʥʥʷ ʢʝʨʦʚʘʥʠʭ ʢʦʣʽʩ, ʪʦ ʚʥʘʩʣʽʜʦʢ ʥʘʨʦʩʪʘʥʥʷ ʚʽʜʮʝʥʪʨʦʚʦʾ ʩʠʣʠ ʤʦʞʝ 

ʚʽʜʙʫʪʠʩʷ ʚʪʨʘʪʘ ʩʪʽʡʢʦʩʪʽ (ʟʘʥʦʩ ʘʚʪʦʤʦʙʽʣʷ). ɺ ʩʠʣʫ ʪʦʛʦ ʱʦ ʚʝʣʠʯʠʥʘ ʚʽʜʮʝʥʪʨʦʚʦʾ ʩʠʣʠ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʰʚʠʜʢʦʩʪʽ, ʧʽʜ ʯʘʩ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ ʽʟ ʟʘʡʚʦʶ ʧʦʚʦʨʦʪʥʽʩʪʶ ʥʘ ʚʝʣʠʢʽʡ ʰʚʠʜʢʦʩʪʽ ʥʘʚʽʪʴ ʥʝʟʥʘʯʥʘ 

ʙʽʯʥʘ ʩʠʣʘ ʤʦʞʝ ʧʦʨʫʰʠʪʠ ʡʦʛʦ ʧʨʷʤʦʣʽʥʽʡʥʠʡ ʨʫʭ. 

ɸʚʪʦʤʦʙʽʣʴ ʽʟ ʥʝʜʦʩʪʘʪʥʴʦʶ ʧʦʚʦʨʦʪʥʽʩʪʶ ʧʨʠ ʜʽʾ ʥʘ ʥʴʦʛʦ ʙʽʯʥʦʾ ʩʠʣʠ ʚʥʘʩʣʽʜʦʢ ʙʽʯʥʦʛʦ 

ʚʽʜʚʝʜʝʥʥʷ ʧʨʘʛʥʝ ʧʦʚʝʨʪʘʪʠʩʷ ʚʙʽʢ ʜʽʾ ʙʽʯʥʦʾ ʩʠʣʠ ʙP  (ʨʠʩ. 2 ʙ). ɸʚʪʦʤʦʙʽʣʴ ʧʦʯʥʝ ʨʫʭʘʪʠʩʷ ʧʦ ʢʦʣʫ 

ʽʟ ʮʝʥʪʨʦʤ ʫ ʪʦʯʮʽ O. ɺʽʜʮʝʥʪʨʦʚʘ ʩʠʣʘ ʚʽʜʈ
, ʷʢʘ ʧʨʠ ʮʴʦʤʫ ʚʠʥʠʢʘʻ, ʩʧʨʷʤʦʚʘʥʘ ʚʙʽʢ, ʧʨʦʪʠʣʝʞʥʠʡ 

ʙʽʯʥʽʡ ʩʠʣʽ; ʚʦʥʘ ʧʨʘʛʥʝ ʟʤʝʥʰʠʪʠ ʢʫʪʠ ʚʽʜʚʝʜʝʥʥʷ ʦʩʝʡ, ʪʦʙʪʦ ʪʠʤ ʩʘʤʠʤ - ʚʠʨʽʚʥʶʻ ʥʘʧʨʷʤʦʢ ʨʫʭʫ 

ʘʚʪʦʤʦʙʽʣʷ. ʏʠʤ ʚʠʱʘ ʰʚʠʜʢʽʩʪʴ ʘʚʪʦʤʦʙʽʣʷ, ʪʠʤ ʙʽʣʴʰʘ ʚʝʣʠʯʠʥʘ ʚʽʜʮʝʥʪʨʦʚʦʾ ʩʠʣʠ, ʷʢʘ ʧʨʦʪʠʜʽʻ 

ʙʽʯʥʽʡ ʩʠʣʽ. 

ʆʪʞʝ, ʘʚʪʦʤʦʙʽʣʴ ʽʟ ʥʝʜʦʩʪʘʪʥʴʦʶ ʧʦʚʦʨʦʪʥʽʩʪʶ ʘʚʪʦʤʘʪʠʯʥʦ ʟʙʝʨʽʛʘʻ ʧʨʷʤʦʣʽʥʽʡʥʠʡ ʨʫʭ, ʱʦ 

ʧʦʣʝʛʰʫʻ ʢʝʨʫʚʘʥʥʷ ʽ ʧʦʣʽʧʰʫʻ ʩʪʽʡʢʽʩʪʴ. ɺ ʩʠʣʫ ʩʢʘʟʘʥʦʛʦ ʚʠʱʝ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʨʠ 

ʧʨʦʝʢʪʫʚʘʥʥʽ ʘʚʪʦʤʦʙʽʣʽʚ ʧʦʪʨʽʙʥʦ ʥʘʜʘʪʠ ʾʤ ʚʣʘʩʪʠʚʽʩʪʴ ʥʝʜʦʩʪʘʪʥʴʦʾ ʧʦʚʦʨʦʪʥʦʩʪʽ ʡ ʟʘʙʝʟʧʝʯʠʪʠ 

ʨʦʟʤʽʱʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ ʘʚʪʦʤʦʙʽʣʷ ʷʢ ʤʦʞʥʘ ʙʣʠʞʯʝ ʜʦ ʧʝʨʝʜʥʴʦʾ ʦʩʽ, ʱʦʙ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ 

ʚʽʜʮʝʥʪʨʦʚʦʾ ʩʠʣʠ ʧʨʠʧʘʜʘʣʘ ʩʘʤʝ ʥʘ ʧʝʨʝʜʥʶ ʚʽʩʴ. ʂʨʽʤ ʮʴʦʛʦ ʪʠʩʢ ʧʦʚʽʪʨʷ (ʘʙʦ ʽʥʰʦʛʦ 

ʧʥʝʚʤʘʪʠʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ) ʚ ʰʠʥʘʭ ʢʦʣʽʩ ʧʝʨʝʜʥʴʦʾ ʦʩʽ ʘʚʪʦʤʦʙʽʣʷ ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʤʝʥʰʠʤ, 

ʥʽʞ ʫ ʰʠʥʘʭ ʢʦʣʽʩ ʟʘʜʥʴʦʾ ʦʩʽ - ʮʠʤ ʟʙʽʣʴʰʫʻʪʴʩʷ ʩʭʠʣʴʥʽʩʪʴ ʧʝʨʝʜʥʽʭ ʢʦʣʽʩ ʜʦ ʙʽʯʥʦʛʦ ʚʽʜʚʝʜʝʥʥʷ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʘʜʥʽʤʠ ʢʦʣʝʩʘʤʠ. ʅʝʜʦʩʪʘʪʥʷ ʧʦʚʦʨʦʪʥʽʩʪʴ ʘʚʪʦʤʦʙʽʣʷ ʜʦʩʷʛʘʻʪʴʩʷ ʪʘʢʦʞ ʧʨʘʚʠʣʴʥʠʤ 

ʚʠʙʦʨʦʤ ʢʽʥʝʤʘʪʠʯʥʦʾ ʩʭʝʤʠ ʧʽʜʚʽʩʢʠ ʘʚʪʦʤʦʙʽʣʷ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʾʾ ʝʣʝʤʝʥʪʽʚ 

(ʨʠʩ. 3). 

ɸʚʪʦʤʦʙʽʣʴ ʞʝ ʽʟ ʥʘʜʣʠʰʢʦʚʦʶ ʧʦʚʦʨʦʪʥʽʩʪʶ ʥʘ ʧʦʚʦʨʦʪʽ ʥʘʤʘʛʘʻʪʴʩʷ ʨʫʭʘʪʠʩʴ ʧʦ ʢʦʣʫ 

ʤʝʥʰʦʛʦ ʨʘʜʽʫʩʘ, ʥʽʞ ʮʝ ʚʽʜʧʦʚʽʜʘʻ ʧʦʣʦʞʝʥʥʶ ʢʝʨʦʚʘʥʠʭ ʢʦʣʽʩ, ʱʦ ʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʮʝʥʪʨʦʚʦʾ 

ʩʠʣʠ ʪʘ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʚʽʜʚʝʜʝʥʥʷ. 



ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 88 

 

 

ɿʤʽʱʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ
 ʘʚʪʦʤʦʙʽʣʷ ʜʦ ʧʝʨʝʜʥʴʦʾ ʦʩʽ, 

ʱʦ ʟʙʽʣʴʰʫʻ ʚʽʜʮʝʥʪʨʦʚʫ 
ʩʠʣʫ ʥʘ ʮʽʡ ʦʩʽ ʪʘ 

ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʚʽʜʚʝʜʝʥʥʷ 
ʾʾ ʢʦʣʽʩ

ɿʙʽʣʴʰʝʥʥʷ ʪʠʩʢʫ ʧʦʚʽʪʨʷ 
ʚ ʢʦʣʝʩʘʭ ʟʘʜʥʴʦʾ ʦʩʽ ʫ 
ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʢʦʣʝʩʘʤʠ 
ʧʝʨʝʜʥʴʦʾ ʦʩʽ, ʱʦ ʟʙʽʣʴʰʫʻ 
ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʚʽʜʚʝʜʝʥʥʷ 
ʢʦʣʽʩ ʧʝʨʝʜʥʴʦʾ ʦʩʽ

ɺʠʙʽʨ ʢʦʥʩʪʨʫʢʮʽʾ 
ʪʘ ʧʨʘʚʠʣʴʥʝ 

ʥʘʣʘʰʪʫʚʘʥʥʷ 
ʝʣʝʤʝʥʪʽʚ ʧʽʜʚʽʩʢʠ 
ʘʚʪʦʤʦʙʽʣʷ

ʅʝʜʦʩʪʘʪʥʷ ʧʦʚʦʨʦʪʥʽʩʪʴ

 

ʈʠʩʫʥʦʢ 3 ï ʌʘʢʪʦʨʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʥʝʜʦʩʪʘʪʥʶ ʧʦʚʦʨʦʪʥʽʩʪʴ ʘʚʪʦʤʦʙʽʣʷ 

ɼʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʧʦʚʦʨʦʪʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʦʨʦʪʥʦʩʪʽ, ʷʢʠʡ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʣʝʞʥʽʩʪʶ: 
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,                                                           (1) 

ʜʝ 1ʚʽʜk
 ʽ 2ʚʽʜk

- ʢʦʝʬʽʮʽʻʥʪʠ ʦʧʦʨʫ ʚʽʜʚʝʜʝʥʥʶ ʧʝʨʝʜʥʴʦʾ ʽ ʟʘʜʥʴʦʾ ʦʩʽ ʘʚʪʦʤʦʙʽʣʷ; 

1G  ʽ 2G  - ʚʘʛʘ ʘʚʪʦʤʦʙʽʣʷ, ʷʢʘ ʧʨʠʧʘʜʘʻ ʥʘ ʧʝʨʝʜʥʶ ʡ ʟʘʜʥʶ ʦʩʽ ʘʚʪʦʤʦʙʽʣʷ. 

ʂʦʝʬʽʮʽʻʥʪ ʧʦʚh
 ʧʨʠ ʥʘʜʣʠʰʢʦʚʽʡ ʧʦʚʦʨʦʪʥʦʩʪʽ ʙʽʣʴʰʠʡ, ʧʨʠ ʥʝʜʦʩʪʘʪʥʽʡ - ʤʝʥʰʠʡ ʟʘ 

ʦʜʠʥʠʮʶ, ʘ ʧʨʠ ʥʝʡʪʨʘʣʴʥʽʡ ʧʦʚʦʨʦʪʥʦʩʪʽ - 
1=hʧʦʚ . ʈʘʟʦʤ ʽʟ ʪʠʤ, ʢʦʝʬʽʮʽʻʥʪ ʧʦʚh

 ʥʝ ʻ ʬʽʢʩʦʚʘʥʦʶ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʘʚʪʦʤʦʙʽʣʷ, ʷʢ ʚʚʘʞʘʶʪʴ ʙʽʣʴʰʽʩʪʴ ʚʦʜʽʾʚ. ʁʦʛʦ ʚʝʣʠʯʠʥʘ, ʷʢ ʡ 

ʧʦʚʦʨʦʪʥʽʩʪʴ ʘʚʪʦʤʦʙʽʣʷ ʷʢʫ ʚʽʥ ʚʠʟʥʘʯʘʻ, ʟʤʽʥʶʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʚʘʛʠ ʘʚʪʦʤʦʙʽʣʷ ʪʘ 

ʨʦʟʧʦʜʽʣʫ ʩʢʣʘʜʦʚʠʭ ʮʽʻʾ ʚʘʛʠ ʟʘ ʦʩʷʤʠ ʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʢʦʤʧʦʥʫʚʘʣʴʥʦʾ ʩʭʝʤʠ 

ʤʘʰʠʥʠ. ʊʘʢ ʫ ʘʚʪʦʤʦʙʽʣʽʚ ʽʟ ʧʝʨʝʜʥʽʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʜʚʠʛʫʥʘ ʽ ʟʘʜʥʽʤ ʚʝʜʫʯʠʤ ʤʦʩʪʦʤ ʢʦʝʬʽʮʽʻʥʪ 

ʧʦʚh
 ʫ ʥʝʥʘʚʘʥʪʘʞʝʥʦʤʫ ʩʪʘʥʽ ʟʚʠʯʘʡʥʦ ʤʝʥʰʠʡ, ʘ ʧʨʠ ʧʦʚʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ - ʙʽʣʴʰʠʡ ʟʘ ʦʜʠʥʠʮʶ. 

ʋ ʘʚʪʦʤʦʙʽʣʽʚ ʽʟ ʟʘʜʥʽʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʜʚʠʛʫʥʘ 
1>hʧʦʚ  ʥʘʚʽʪʴ ʫ ʥʝʟʘʚʘʥʪʘʞʝʥʦʤʫ ʩʪʘʥʽ. ʉʣʽʜ ʪʘʢʦʞ 

ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʚʝʣʠʯʠʥʘ ʢʦʝʬʽʮʽʻʥʪʫ ʧʦʚʦʨʦʪʥʦʩʪʽ ʢʦʥʢʨʝʪʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ʻ ʥʘʙʣʠʞʝʥʦʶ, ʪʦʤʫ ʱʦ 

ʚ ʧʨʦʮʝʩʽ ʡʦʛʦ ʨʫʭʫ ʢʦʝʬʽʮʽʻʥʪ ʧʦʚh
 ʟʤʽʥʶʻʪʴʩʷ ʫ ʧʝʚʥʦʤʫ ʜʽʘʧʘʟʦʥʽ. 

ɯʥʰʠʡ ʚʠʜ ʧʦʚʦʨʦʪʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʷ - ʢʨʝʥʦʚʘ ʧʦʚʦʨʦʪʥʽʩʪʴ, ʟʘʣʝʞʠʪʴ ʚ ʙʽʣʴʰʦʩʪʽ ʚʽʜ 

ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜʚʽʩʢʠ ʪʘ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʚʘʛʠ ʘʚʪʦʤʦʙʽʣʷ ʫ ʧʦʧʝʨʝʯʥʽʡ ʧʣʦʱʠʥʽ [2]. ʋ 

ʘʚʪʦʤʦʙʽʣʷ ʽʟ ʥʘʜʣʠʰʢʦʚʦʶ ʢʨʝʥʦʚʦʶ ʧʦʚʦʨʦʪʥʽʩʪʶ, ʥʘ ʷʢʠʡ ʜʽʻ ʧʦʧʝʨʝʯʥʘ ʩʠʣʘ, ʢʨʠʚʠʟʥʘ ʪʨʘʻʢʪʦʨʽʾ 

ʙʝʟʫʧʠʥʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʎʝ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʚʽʜʮʝʥʪʨʦʚʦʾ ʩʠʣʠ ʽ ʧʦʜʘʣʴʰʦʛʦ 

ʟʤʝʥʰʝʥʥʷ ʨʘʜʽʫʩʘ ʧʦʚʦʨʦʪʫ ʘʚʪʦʤʦʙʽʣʷ. ʆʜʥʘʢ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʢʫʪʘ ʧʦʧʝʨʝʯʥʦʛʦ ʢʨʝʥʫ 

ʢʫʟʦʚʘ, ʷʢ ʧʨʘʚʠʣʦ, ʦʙʤʝʞʝʥʘ ʫʧʦʨʘʤʠ, ʧʝʨʝʜʙʘʯʝʥʠʤʠ ʚ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜʚʽʩʢʠ; ʪʦʤʫ ʢʨʝʥʦʚʘ 

ʧʦʚʦʨʦʪʥʽʩʪʴ ʢʫʟʦʚʘ ʥʝ ʤʦʞʝ ʟʙʽʣʴʰʫʚʘʪʠʩʷ ʙʝʟʤʝʞʥʦ. ʆʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʧʦʷʚʠ ʢʨʝʥʦʚʦʾ 

ʧʦʚʦʨʦʪʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʷ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 4. 

ɺ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʫʤʦʚʘʭ ʢʨʝʥʦʚʘ ʧʦʚʦʨʦʪʥʽʩʪʴ ʘʚʪʦʤʦʙʽʣʷ ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ ʧʦʚ'ʷʟʘʥʘ ʽʟ 

ʨʽʟʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʜʝʬʦʨʤʘʮʽʻʶ ʰʠʥ ʢʦʣʽʩ ʦʜʥʽʻʾ ʦʩʽ, ʪʦʤʫ ʱʦ ʚʽʜʚʝʜʝʥʥʷ ʢʦʣʝʩʘ ʚʠʥʠʢʘʻ ʥʝ ʪʽʣʴʢʠ 

ʧʽʜ ʜʽʻʶ ʩʠʣ ʽ ʤʦʤʝʥʪʽʚ, ʘʣʝ ʡ ʧʨʠ ʥʘʭʠʣʽ ʢʦʣʝʩʘ ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ (ʨʦʟʚʘʣʽ ʢʦʣʝʩʘ). ʆʩʦʙʣʠʚʦ 

ʮʝ ʷʚʠʱʝ ʭʘʨʘʢʪʝʨʥʝ ʜʣʷ ʢʦʣʽʩ ʦʜʥʽʻʾ ʦʩʽ ʧʨʠ ʟʘʣʝʞʥʽʡ ʧʽʜʚʽʩʮʽ, ʜʝ ʟʤʝʥʰʝʥʥʷ ʨʘʜʽʫʩʫ ʢʦʯʝʥʥʷ ʢʦʣʝʩʘ, 

ʥʘʧʨʠʢʣʘʜ ʧʨʠ ʧʘʜʽʥʽ ʪʠʩʢʫ ʛʘʟʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʰʠʥʽ, ʚʠʢʣʠʢʘʻ ʥʘʭʠʣ ʦʩʽ ʤʦʩʪʫ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʛʦʨʠʟʦʥʪʫ ʡ ʩʧʨʠʯʠʥʷʻ ʨʦʟʚʘʣ ʽʥʰʦʛʦ ʢʦʣʝʩʘ [3]. ʗʢʱʦ ʞ ʥʘʧʨʷʤʦʢ ʧʦʧʝʨʝʯʥʦʾ ʩʠʣʠ ʟʙʽʛʘʻʪʴʩʷ ʽʟ 

ʥʘʧʨʷʤʢʦʤ ʨʦʟʚʘʣʫ, ʪʦ ʚʽʜʚʝʜʝʥʥʷ ʢʦʣʝʩʘ ʜʦʜʘʪʢʦʚʦ ʟʨʦʩʪʘʻ; ʧʨʠ ʟʤʽʥʽ ʢʫʪʘ ʨʦʟʚʘʣʫ ʥʘ 10 ʢʫʪ 

ʚʽʜʚʝʜʝʥʥʷ ʟʤʽʥʶʻʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ 10...20'. 

ʉʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʦʩʦʙʣʠʚʦʩʪʽ ʢʨʝʥʫ ʢʫʟʦʚʘ ʟʜʽʡʩʥʶʻ ʢʽʥʝʤʘʪʠʯʥʘ ʩʭʝʤʘ ʧʽʜʚʽʩʢʠ ʘʚʪʦʤʦʙʽʣʷ. 

ʗʢʱʦ ʨʦʟʛʣʷʥʫʪʠ ʜʚʘ ʪʠʧʠ ʥʝʟʘʣʝʞʥʠʭ ʧʽʜʚʽʩʦʢ ʢʦʣʽʩ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ï ʜʚʦʚʘʞʽʣʴʥʫ ʥʘ 

ʧʦʧʝʨʝʯʥʠʭ ʚʘʞʝʣʷʭ ʡ ʦʜʥʦ ʚʘʞʽʣʴʥʫ ʪʘ ʚ ʦʙʦʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʢʨʝʥ ʢʫʟʦʚʘ ʚʠʢʣʠʢʘʻ ʟʤʽʥʫ ʨʦʟʚʘʣʫ 

ʢʦʣʽʩ, ʘʣʝ ʭʘʨʘʢʪʝʨ ʟʤʽʥʠ ʨʦʟʚʘʣʫ ʢʦʣʽʩ ʡ ʢʽʥʝʤʘʪʠʢʘ ʚʽʜʚʝʜʝʥʥʷ ʘʚʪʦʤʦʙʽʣʷ ʻ ʨʽʟʥʠʤʠ. 
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ʈʠʩʫʥʦʢ 4 - ʇʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ ʢʨʝʥʦʚʦʾ ʧʦʚʦʨʦʪʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʷ 

ʇʨʠ ʜʚʦʭʚʘʞʽʣʴʥʽʡ ʧʽʜʚʽʩʮʽ (ʨʠʩ. 5 ʘ) ʢʦʣʝʩʘ ʥʘʭʠʣʷʶʪʴʩʷ ʚ ʙʽʢ ʢʨʝʥʫ ʢʫʟʦʚʘ ʪʘ ʫ ʥʘʧʨʷʤʢʫ ʜʽʾ 

ʧʦʧʝʨʝʯʥʦʾ ʩʠʣʠ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʘʛʘʣʴʥʝ ʚʽʜʚʝʜʝʥʥʷ ʦʩʽ (ʤʦʩʪʫ). ʇʨʠ ʦʜʥʦʚʘʞʽʣʴʥʽʡ 

ʞʝ ʧʽʜʚʽʩʮʽ (ʨʠʩ. 5 ʙ) ʢʦʣʝʩʘ ʥʘʭʠʣʷʶʪʴʩʷ ʚʙʽʢ, ʧʨʦʪʠʣʝʞʥʠʡ ʢʨʝʥʫ ʢʫʟʦʚʘ ʡ ʥʘʟʫʩʪʨʽʯ ʧʦʧʝʨʝʯʥʽʡ 

ʩʠʣʽ - ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʘʛʘʣʴʥʝ ʚʽʜʚʝʜʝʥʥʷ ʦʩʽ (ʤʦʩʪʫ), ʷʢ ʧʨʘʚʠʣʦ, ʟʤʝʥʰʫʻʪʴʩʷ. ʎʝ ʦʙʦʚôʟʢʦʚʦ 

ʧʦʚʠʥʥʽ ʚʨʘʭʦʚʫʚʘʪʠ ʚʦʜʽʾ ʧʨʠ ʟʤʽʥʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ, ʷʢʠʤ ʚʦʥʠ ʢʝʨʫʶʪʴ; ʥʘʚʠʯʢʠ ʩʬʦʨʤʦʚʘʥʽ 

ʟʘ ʢʨʝʥʦʚʦʶ ʧʦʚʦʨʦʪʥʽʩʪʶ ʜʣʷ ʦʜʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ʻ ʢʨʠʪʠʯʥʠʤʠ ʽʟ ʪʦʯʢʠ ʟʦʨʫ ʙʝʟʧʝʢʠ ʨʫʭʫ ʜʣʷ 

ʽʥʰʦʛʦ. 

 

ʈʠʩʫʥʦʢ 5 ï ʅʘʭʠʣ ʢʦʣʽʩ ʽ ʢʫʟʦʚʘ ʘʚʪʦʤʦʙʽʣʷ ʧʨʠ ʜʚʦʭʚʘʞʽʣʴʥʽʡ (ʘ) ʽ ʦʜʥʦʚʘʞʽʣʴʥʽʡ (ʙ) ʧʽʜʚʽʩʮʽ 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʽʜʚʽʩʦʢ ʨʽʟʥʠʭ ʦʩʝʡ ʘʚʪʦʤʦʙʽʣʷ, ʢʨʝʥʦʚʘ 

ʧʦʚʦʨʦʪʥʽʩʪʴ ʤʦʞʝ ʧʽʜʩʠʣʶʚʘʪʠ ʘʙʦ ʧʦʩʣʘʙʣʷʪʠ ʩʪʫʧʽʥʴ ʡʦʛʦ ʧʦʚʦʨʦʪʥʦʩʪʽ. ɼʣʷ ʦʜʝʨʞʘʥʥʷ 

ʥʝʜʦʩʪʘʪʥʴʦʾ ʧʦʚʦʨʦʪʥʦʩʪʽ ʚ ʢʦʥʩʪʨʫʢʮʽʷʭ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʝʨʝʜʥʶ 

ʥʝʟʘʣʝʞʥʫ ʧʽʜʚʽʩʢʫ ʥʘ ʜʚʦʭ ʚʘʞʝʣʷʭ; ʟʘʜʥʷ ʞ ʧʽʜʚʽʩʢʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʘʣʝʞʥʦʶ (ʜʦʧʫʩʢʘʻʪʴʩʷ 

ʥʝʟʘʣʝʞʥʘ ʥʘ ʦʜʥʦʤʫ ʧʦʧʝʨʝʯʥʦʤʫ ʚʘʞʝʣʽ). ʈʽʟʢʝ ʧʦʛʽʨʰʝʥʥʷ ʢʝʨʦʚʘʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʷ ʚʠʥʠʢʘʻ ʫ ʨʘʟʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʜʥʦʚʘʞʽʣʴʥʦʾ ʧʽʜʚʽʩʢʠ ʜʣʷ ʧʝʨʝʜʥʴʦʛʦ ʤʦʩʪʫ ʡ ʜʚʦʭʚʘʞʽʣʴʥʦʾ ʜʣʷ ʟʘʜʥʴʦʛʦ - ʪʘʢʠʡ 

ʘʚʪʦʤʦʙʽʣʴ ʧʽʜ ʯʘʩ ʨʫʭʫ ʥʘʙʫʚʘʻ ʟʥʘʯʥʦʾ ʥʘʜʣʠʰʢʦʚʦʾ ʧʦʚʦʨʦʪʥʦʩʪʽ ʡ ʤʦʞʝ ʚʪʨʘʪʠʪʠ ʢʝʨʦʚʘʥʽʩʪʴ. 
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ʋɼʂ: 629.3.027.1 

ʇɽʈʉʇɽʂʊʀɺʅɯ ʂɯʅɽʄɸʊʀʏʅɯ ʉʍɽʄʀ ʇɯɼɺɯʉʆʂ ʉʋʏɸʉʅʀʍ ʃɽɻʂʆɺʀʍ 

ɸɺʊʆʄʆɹɯʃɯɺ 

ʄ. ʄʘʛʦʧʝʮʴ, ʩʪ. ʛʨ. ɸʊ-18, 

ʉ. ʄʘʛʦʧʝʮʴ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʗʢʠʡ ʙʠ ʜʦʩʢʦʥʘʣʠʤ ʥʝ ʙʫʚ ʙʠ ʘʚʪʦʤʦʙʽʣʴ, ʤʦʞʣʠʚʦʩʪʽ ʜʚʠʛʫʥʘ, ʪʨʘʥʩʤʽʩʽʾ ʽ ʚʩʽʭ ʽʥʰʠʭ 

ʝʣʝʤʝʥʪʽʚ ʡʦʛʦ ʢʦʥʩʪʨʫʢʮʽʾ ʨʝʘʣʽʟʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʩʪʽʡʥʦʛʦ ʢʦʥʪʘʢʪʫ ʡʦʛʦ ʢʦʣʽʩ ʽʟ ʜʦʨʦʛʦʶ. 

ɺʽʜʨʠʚ ʢʦʣʝʩʘ ʚ ʧʨʦʮʝʩʽ ʢʦʯʝʥʥʷ, ʦʙʫʤʦʚʣʝʥʠʡ ʜʝʬʝʢʪʘʤʠ ʧʦʢʨʠʪʪʷ ʘʙʦ ʩʠʣʘʤʠ, ʱʦ ʜʽʶʪʴ ʥʘ 

ʘʚʪʦʤʦʙʽʣʴ ʚ ʧʨʦʮʝʩʽ ʨʫʭʫ, ʟʜʘʪʥʠʡ ʟʚʝʩʪʠ ʥʘʥʽʚʝʮʴ ʩʘʤʽ ʧʝʨʝʜʦʚʽ ʜʦʩʷʛʥʝʥʥʷ ʘʚʪʦʤʦʙʽʣʝʙʫʜʽʚʥʠʢʽʚ, ʘ 

ʚ ʢʨʠʪʠʯʥʠʭ ʫʤʦʚʘʭ ʧʦʩʪʘʚʠʪʠ ʧʽʜ ʧʦʛʨʦʟʫ ʞʠʪʪʷ ʚʦʜʽʷ ʽ ʧʘʩʘʞʠʨʽʚ. ʌʫʥʢʮʽʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʛʦ 

ʢʦʥʪʘʢʪʫ ʢʦʣʽʩ ʫ ʚʩʴʦʤʫ ʰʚʠʜʢʽʩʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʨʝʞʠʤʽʚ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ ʧʦʢʣʘʜʝʥʘ ʦʜʥʦʯʘʩʥʦ ʥʘ 

ʜʝʢʽʣʴʢʘ ʡʦʛʦ ʩʠʩʪʝʤ, ʘʣʝ ʚ ʙʽʣʴʰʽʡ ʤʽʨʽ ʟʘ ʮʝ ʚʽʜʧʦʚʽʜʘʣʴʥʘ ʩʘʤʝ ʧʽʜʚʽʩʢʘ ï ʩʠʩʪʝʤʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʧʣʘʚʥʽʩʪʴ ʭʦʜʫ ʘʚʪʦʤʦʙʽʣʷ ʡ ʚ ʪʦʡ ʞʝ ʯʘʩ, ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʡʦʛʦ ʨʫʭʫ. 

ʇʽʜʚʽʩʢʘ ʙʫʜʴ-ʷʢʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʩʫʢʫʧʥʦʩʪʽ ʧʨʠʩʪʨʦʾʚ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʧʨʫʞʥʠʡ 

ʟʚ'ʷʟʦʢ ʤʽʞ ʥʝʩʫʯʦʶ ʩʠʩʪʝʤʦʶ ʽ ʢʦʣʝʩʘʤʠ, ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʤʝʥʰʝʥʥʷ ʜʽʶʯʠʭ ʜʠʥʘʤʽʯʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ, ʛʘʩʽʥʥʷ ʢʦʣʠʚʘʥʴ ʧʽʜʨʝʩʦʨʝʥʠʭ ʤʘʩ, ʘ ʪʘʢʦʞ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʣʦʞʝʥʥʷ ʢʫʟʦʚʘ ʘʚʪʦʤʦʙʽʣʷ 

ʧʽʜ ʯʘʩ ʨʫʭʫ [1, 2]. 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʚʠʤʦʛ, ʷʢʠʤ ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʧʽʜʚʽʩʢʘ, ʢʨʽʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ 

ʧʣʘʚʥʦʩʪʽ ʭʦʜʫ ʘʚʪʦʤʦʙʽʣʷ, ʚʠʩʦʢʦʾ ʜʠʥʘʤʽʯʥʦʾ ʝʥʝʨʛʦʻʤʥʦʩʪʽ, ʝʬʝʢʪʠʚʥʦʛʦ ʛʘʩʽʥʥʷ ʢʦʣʠʚʘʥʴ ʢʫʟʦʚʘ ʽ 

ʢʦʣʽʩ ʧʽʜ ʯʘʩ ʨʫʭʫ (ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʫʞʥʦʛʦ, ʩʪʘʙʽʣʽʟʫʶʯʦʛʦ ʧʨʠʩʪʨʦʾʚ ʪʘ ʧʨʠʩʪʨʦʶ, ʱʦ ʛʘʩʠʪʴ 

ʢʦʣʠʚʘʥʥʷ) ï ʮʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʚʠʣʴʥʦʾ ʢʽʥʝʤʘʪʠʢʠ ʢʝʨʦʚʘʥʠʭ ʢʦʣʽʩ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʧʦʤ 

ʧʽʜʚʽʩʢʠ ʽ ʾʾ ʥʘʧʨʘʚʣʷʶʯʠʤ ʧʨʠʩʪʨʦʻʤ. 

ʅʘʧʨʘʚʣʷʶʯʠʡ ʧʨʠʩʪʨʽʡ ʧʽʜʚʽʩʢʠ ʚʠʟʥʘʯʘʻ ʟʤʽʥʫ ʢʦʣʽʾ ʽ ʩʪʘʙʽʣʽʟʘʮʽʶ ʢʝʨʦʚʘʥʠʭ ʢʦʣʽʩ, 

ʧʨʘʚʠʣʴʥʫ ʢʽʥʝʤʘʪʠʢʫ ʨʫʣʴʦʚʦʛʦ ʧʨʠʚʦʜʫ (ʥʝʟʘʣʝʞʥʽʩʪʴ ʚʝʨʪʠʢʘʣʴʥʠʭ ʧʝʨʝʤʽʱʝʥʴ ʢʝʨʦʚʘʥʠʭ ʢʦʣʽʩ ʽ 

ʾʭ ʧʦʚʦʨʦʪʫ ʥʘʚʢʦʣʦ ʦʩʝʡ) ʽ ʙʽʯʥʠʡ ʢʨʝʥ ʢʫʟʦʚʘ. ʇʨʠ ʟʘʣʝʞʥʽʡ ʧʽʜʚʽʩʮʽ (ʨʠʩ. 1 ʘ) ʧʨʘʚʠʣʴʥʫ 

ʢʽʥʝʤʘʪʠʢʫ ʢʝʨʦʚʘʥʠʭ ʢʦʣʽʩ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʤʦʞʣʠʚʦ - ʧʨʠ ʥʘʾʟʜʽ ʢʦʣʽʩ ʥʘ ʜʦʨʦʞʥʶ 

ʥʝʨʽʚʥʽʩʪʴ ʾʭ ʢʦʣʽʷ ʥʝ ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʩʪʽʡʥʦʶ, ʘ ʟʤʽʥʶʻʪʴʩʷ, ʱʦ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʧʦʨʫʰʝʥʥʷ ʫʤʦʚ 

ʢʦʯʝʥʥʷ ʢʦʣʽʩ (ʪʘʢ ʟʚʘʥʝ ʙʽʯʥʝ ʢʦʚʟʘʥʥʷ). 

 
ʘ - ʟʘʣʝʞʥʘ ʧʽʜʚʽʩʢʘ; ʙ...ʝ - ʥʝʟʘʣʝʞʥʽ ʧʽʜʚʽʩʢʠ 

ʈʠʩʫʥʦʢ 1 - ʂʽʥʝʤʘʪʠʯʥʽ ʩʭʝʤʠ ʧʽʜʚʽʩʦʢ ʘʚʪʦʤʦʙʽʣʽʚ 



ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 91 

 

 

ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʪʘʢʦʞ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʢʦʰʫʚʘʥʥʷ ʧʝʨʝʜʥʴʦʛʦ ʤʦʩʪʫ ʘʚʪʦʤʦʙʽʣʷ: ʢʝʨʦʚʘʥʽ 

ʢʦʣʝʩʘ ʥʘʭʠʣʷʶʪʴʩʷ ʡ ʟʤʽʥʶʶʪʴʩʷ ʧʦʣʦʞʝʥʥʷ ʦʩʝʡ ʾʭ ʦʙʝʨʪʘʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ 

ʛʽʨʦʩʢʦʧʽʯʥʠʭ ʤʦʤʝʥʪʽʚ ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʪʘ ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʣʦʱʠʥʘʭ. ʇʝʨʝʢʦʰʫʚʘʥʥʷ ʤʦʩʪʫ ʚʠʢʣʠʢʘʻ 

ʢʦʣʠʚʘʥʥʷ ʢʝʨʦʚʘʥʠʭ ʢʦʣʽʩ ʥʘʚʢʦʣʦ ʦʩʝʡ (ʰʚʦʨʥʽʚ), ʘ ʢʦʣʝʩʘ ʚ ʩʚʦʶ ʯʝʨʛʫ ʟʙʽʣʴʰʫʶʪʴ ʧʝʨʝʢʽʩ ʤʦʩʪʫ. 

ʂʦʣʠʚʘʥʥʷ ʢʝʨʦʚʘʥʠʭ ʢʦʣʽʩ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʮʴʦʤʫ ʙʝʟʫʧʠʥʥʦ ʧʦʚʪʦʨʶʶʪʴʩʷ (ʩʘʤʦʟʙʫʜʞʫʶʪʴʩʷ); 

ʻ ʩʪʽʡʢʠʤʠ ʡ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤʠ, ʮʽ ʢʦʣʠʚʘʥʥʷ ʤʦʞʫʪʴ ʧʨʠʚʝʩʪʠ ʜʦ ʚʪʨʘʪʠ ʢʝʨʦʚʘʥʦʩʪʽ 

ʘʚʪʦʤʦʙʽʣʷ ʡ ʧʦʨʫʰʝʥʥʷ ʙʝʟʧʝʢʠ ʡʦʛʦ ʨʫʭʫ. ʎʽʣʢʦʤ ʫʩʫʥʫʪʠ ʢʦʣʠʚʘʥʥʷ ʢʝʨʦʚʘʥʠʭ ʢʦʣʽʩ ʥʝʤʦʞʣʠʚʦ, 

ʾʭ ʤʦʞʥʘ ʣʠʰʝ ʟʤʝʥʰʠʪʠ. ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʝʟʘʣʝʞʥʦʾ 

ʧʽʜʚʽʩʢʠ ʢʝʨʦʚʘʥʠʭ ʢʦʣʽʩ, ʧʨʠ ʷʢʽʡ ʟʤʝʥʰʫʻʪʴʩʷ ʛʽʨʦʩʢʦʧʽʯʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʢʦʣʝʩʘʤʠ.  

ʅʝʟʘʣʝʞʥʽ ʧʽʜʚʽʩʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʘʚʠʣʴʥʫ ʢʽʥʝʤʘʪʠʢʫ ʢʝʨʦʚʘʥʠʭ ʢʦʣʽʩ ʘʚʪʦʤʦʙʽʣʷ. ʆʜʥʘʢ 

ʧʨʘʚʠʣʴʥʘ ʢʽʥʝʤʘʪʠʢʘ ʜʦʩʷʛʘʻʪʴʩʷ ʥʝ ʧʨʠ ʚʩʽʭ ʪʠʧʘʭ ʥʘʧʨʘʚʣʷʶʯʠʭ ʧʨʠʩʪʨʦʾʚ ʧʽʜʚʽʩʢʠ. ʇʨʠ 

ʦʜʥʦʚʘʞʽʣʴʥʽʡ ʥʝʟʘʣʝʞʥʽʡ ʧʽʜʚʽʩʮʽ (ʨʠʩ. 1 ʙ) ʚʝʨʪʠʢʘʣʴʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʣʝʩʘ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʟʤʽʥʦʶ ʢʦʣʽʾ BD  ʽ ʢʫʪʘ a ʥʘʭʠʣʫ ʢʦʣʝʩʘ, ʱʦ ʚʠʢʣʠʢʘʻ ʚʠʥʠʢʥʝʥʥʷ ʛʽʨʦʩʢʦʧʽʯʥʠʭ ʤʦʤʝʥʪʽʚ, ʷʢʽ ʜʽʶʪʴ 

ʫ ʚʝʨʪʠʢʘʣʴʥʽʡ ʽ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʘʭ ʡ ʟʙʫʜʞʫʶʪʴ ʧʦʧʝʨʝʯʥʽ ʢʦʣʠʚʘʥʥʷ ʢʝʨʦʚʘʥʦʛʦ ʢʦʣʝʩʘ. 

ɼʣʷ ʫʩʫʥʝʥʥʷ ʧʦʧʝʨʝʯʥʠʭ ʢʦʣʠʚʘʥʴ ʢʝʨʦʚʘʥʠʭ ʢʦʣʽʩ ʥʝʟʘʣʝʞʥʽ ʧʽʜʚʽʩʢʠ ʚʠʢʦʥʫʶʪʴ ʽʟ 

ʥʘʧʨʘʚʣʷʶʯʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʥʘ ʜʚʦʭ ʧʦʧʝʨʝʯʥʠʭ ʚʘʞʝʣʷʭ. ʇʨʠ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʥʝʟʘʣʝʞʥʠʭ 

ʧʽʜʚʽʩʦʢ, ʟʤʽʥʘ ʢʫʪʽʚ ʫʩʪʘʥʦʚʢʠ ʢʝʨʦʚʘʥʠʭ ʢʦʣʽʩ ʽ ʰʚʦʨʥʽʚ ʤʽʥʽʤʘʣʴʥʽ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʠʭ ʢʦʣʠʚʘʥʥʷʭ 

ʢʦʣʽʩ. 

ɼʚʦʭʚʘʞʽʣʴʥʽ ʥʝʟʘʣʝʞʥʽ ʧʽʜʚʽʩʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʽʟ ʚʘʞʝʣʷʤʠ ʦʜʥʘʢʦʚʦʾ ʜʦʚʞʠʥʠ (ʨʠʩ. 1 ʚ) ʘʙʦ 

ʨʽʟʥʦʾ ʜʦʚʞʠʥʠ (ʨʠʩ. 1 ʛ). ʋ ʧʝʨʰʦʤʫ ʪʠʧʽ ʧʽʜʚʽʩʢʠ ʢʦʣʝʩʦ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʧʘʨʘʣʝʣʴʥʦ ʧʣʦʱʠʥʠ ʩʚʦʛʦ 

ʦʙʝʨʪʘʥʥʷ ʽ ʢʫʪʦʚʝ ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʣʝʩʘ ʚʽʜʩʫʪʥʻ, ʱʦ ʚʠʢʣʶʯʘʻ ʚʠʥʠʢʥʝʥʥʷ ʛʽʨʦʩʢʦʧʽʯʥʦʛʦ ʤʦʤʝʥʪʫ ʽ 

ʩʭʠʣʴʥʽʩʪʴ ʢʦʣʝʩʘ ʜʦ ʢʦʣʠʚʘʥʴ ʥʘʚʢʦʣʦ ʦʩʽ ʰʚʦʨʥʷ. ʆʜʥʘʢ ʧʨʠ ʮʴʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʘʯʥʘ ʟʤʽʥʘ ʢʦʣʽʾ 

ʧʝʨʝʜʥʽʭ ʢʝʨʦʚʘʥʠʭ ʢʦʣʽʩ, ʱʦ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʾʭ ʙʽʯʥʝ ʧʨʦʩʣʠʟʘʥʥʷ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʥʦʰʫʚʘʥʥʷ ʰʠʥ ʽ 

ʧʦʛʽʨʰʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʷ. ʇʨʠ ʜʨʫʛʦʤʫ ʪʠʧʽ ʧʽʜʚʽʩʢʠ ʧʣʦʱʠʥʘ ʦʙʝʨʪʘʥʥʷ ʢʦʣʝʩʘ ʧʨʠ ʟʤʽʥʽ 

ʡʦʛʦ ʧʦʣʦʞʝʥʥʷ ʥʘʭʠʣʷʻʪʴʩʷ ʥʘ ʜʝʷʢʠʡ ʢʫʪ a, ʧʨʠ ʷʢʦʤʫ ʛʽʨʦʩʢʦʧʽʯʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʢʝʨʦʚʘʥʠʤʠ 
ʢʦʣʝʩʘʤʠ ʽʩʪʦʪʥʦ ʟʤʝʥʰʫʻʪʴʩʷ, ʘ ʟʤʽʥʘ ʢʦʣʽʾ ʢʦʤʧʝʥʩʫʻʪʴʩʷ ʧʨʫʞʥʽʩʪʶ ʰʠʥ. 

ʅʘʡʢʨʘʱʫ ʢʽʥʝʤʘʪʠʢʫ ʢʝʨʦʚʘʥʠʭ ʢʦʣʽʩ ʟʘʙʝʟʧʝʯʫʻ ʚʘʞʽʣʴʥʦ-ʪʝʣʝʩʢʦʧʽʯʥʘ ʧʽʜʚʽʩʢʘ (ʨʠʩ. 1 ʜ). 

ʇʨʠ ʚʝʨʪʠʢʘʣʴʥʠʭ ʧʝʨʝʤʽʱʝʥʥʷʭ ʢʦʣʽʷ ʢʝʨʦʚʘʥʠʭ ʢʦʣʽʩ ʟʤʽʥʶʻʪʴʩʷ ʥʝʩʫʪʪʻʚʦ ʚʥʘʩʣʽʜʦʢ ʧʦʧʝʨʝʯʥʦʛʦ 

ʽ ʧʦʚʟʜʦʚʞʥʴʦʛʦ ʥʘʭʠʣʫ ʦʩʽ ʾʭ ʧʦʚʦʨʦʪʫ. ʇʨʠ ʪʘʢʽʡ ʧʽʜʚʽʩʮʽ ʫʩʫʚʘʻʪʴʩʷ ʩʭʠʣʴʥʽʩʪʴ ʢʦʣʽʩ ʜʦ 

ʧʦʧʝʨʝʯʥʠʭ ʢʦʣʠʚʘʥʴ (ʚʠʣʷʥʥʷ) ʱʦʜʦ ʦʩʝʡ ʾʭ ʧʦʚʦʨʦʪʫ, ʪʦʤʫ ʱʦ ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʠʭ ʢʦʣʠʚʘʥʥʷʭ ʢʦʣʽʩ 

ʧʨʘʢʪʠʯʥʦ ʚʠʢʣʶʯʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʛʽʨʦʩʢʦʧʽʯʥʦʛʦ ʤʦʤʝʥʪʫ. ɺʘʞʽʣʴʥʦ-ʪʝʣʝʩʢʦʧʽʯʥʘ 

ʥʝʟʘʣʝʞʥʘ ʧʽʜʚʽʩʢʘ ʟʘʙʝʟʧʝʯʫʻ ʧʦʤʽʨʥʝ ʟʥʦʰʫʚʘʥʥʷ ʰʠʥ ʡ ʛʘʨʥʫ ʩʪʽʡʢʽʩʪʴ ʘʚʪʦʤʦʙʽʣʷ ʧʽʜ ʯʘʩ ʨʫʭʫ, ʘ 

ʪʘʢʦʞ ʧʨʠ ʛʘʣʴʤʫʚʘʥʥʽ ʥʘ ʩʣʠʟʴʢʽʡ ʜʦʨʦʟʽ. ʎʷ ʧʽʜʚʽʩʢʘ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʙʝʟʧʝʢʫ ʨʫʭʫ ʟʘ ʨʘʭʫʥʦʢ 

ʥʝʛʘʪʠʚʥʦʛʦ ʧʣʝʯʘ ʦʙʢʘʪʫ, ʪʦʤʫ ʱʦ ʪʦʯʢʘ ʧʝʨʝʪʠʥʘʥʥʷ ʦʩʽ ʧʦʚʦʨʦʪʫ ʢʦʣʝʩʘ ʟʥʘʭʦʜʠʪʴʩʷ ʽʟ 

ʟʦʚʥʽʰʥʴʦʛʦ ʙʦʢʫ ʱʦʜʦ ʮʝʥʪʨʫ ʧʣʦʱʽ ʢʦʥʪʘʢʪʫ ʰʠʥʠ ʽʟ ʜʦʨʦʛʦʶ. 

ʅʝʟʘʣʝʞʥʘ ʧʽʜʚʽʩʢʘ ʥʘ ʜʚʦʭ ʧʦʚʟʜʦʚʞʥʽʭ ʚʘʞʝʣʷʭ (ʨʠʩ. 1 ʝ) ʧʨʠ ʚʝʨʪʠʢʘʣʴʥʠʭ ʧʝʨʝʤʽʱʝʥʥʷʭ 

ʢʦʣʽʩ ʟʘʙʝʟʧʝʯʫʻ ʾʭ ʧʦʩʪʽʡʥʫ ʢʦʣʽʶ, ʘʣʝ ʞʦʨʩʪʢʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜʚʽʩʢʠ, ʦʩʦʙʣʠʚʦ ʙʽʯʥʘ, ʥʝʜʦʩʪʘʪʥʷ. 

ʌʘʢʪʠʯʥʦ ʚʩʽ ʢʽʥʝʤʘʪʠʯʥʽ ʪʠʧʠ ʧʽʜʚʽʩʦʢ ʘʚʪʦʤʦʙʽʣʽʚ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ, ʚ ʙʽʣʴʰʽʡ ʘʙʦ ʤʝʥʰʽʡ 

ʤʽʨʽ, ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʩʪʦʨʦʚʝ ʧʦʣʦʞʝʥʥʷ ʢʦʣʽʩ, ʘ ʚʽʜ ʩʪʘʙʽʣʴʥʦʩʪʽ ʢʫʪʽʚ ʾʭ ʫʩʪʘʥʦʚʢʠ ʟʘʣʝʞʘʪʴ 

ʚʝʣʠʯʠʥʠ ʦʧʦʨʫ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ, ʩʪʽʡʢʽʩʪʴ ʽ ʢʝʨʦʚʘʥʽʩʪʴ, ʭʘʨʘʢʪʝʨ ʟʥʦʰʝʥʥʷ ʰʠʥ ʽ ʚʝʣʠʯʠʥʠ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ [3]. 

ʉʴʦʛʦʜʥʽ ʧʨʠʡʥʷʪʦ ʦʧʝʨʫʚʘʪʠ ʪʨʴʦʤʘ ʢʫʪʘʤʠ ʫʩʪʘʥʦʚʢʠ ʢʦʣʽʩ - ʨʦʟʚʘʣʦʤ (camber ʚ 

ʘʥʛʣʦʤʦʚʥʽʡ ʣʽʪʝʨʘʪʫʨʽ), ʩʭʦʜʞʝʥʥʷʤ (ʟʙʽʞʥʽʩʪʶ - toe) ʽ ʢʘʩʪʝʨʦʤ (ʚʠʙʽʛʦʤ - kaster).  

ʂʘʩʪʝʨ - ʢʫʪ ʧʦʚʟʜʦʚʞʥʴʦʛʦ ʥʘʭʠʣʫ ʦʩʽ ʧʦʚʦʨʦʪʫ ʱʦʜʦ ʚʝʨʪʠʢʘʣʽ. ʂʘʩʪʝʨ ʚʽʜʧʦʚʽʜʘʻ ʟʘ 

ʩʘʤʦʩʪʘʙʽʣʽʟʘʮʽʶ ʢʝʨʦʚʘʥʠʭ ʢʦʣʽʩ ʽ ʤʦʞʝ ʙʫʪʠ ʷʢ ʜʦʜʘʪʥʽʤ (ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʽʩʴ ʧʦʚʦʨʦʪʫ ʢʦʣʝʩʘ 

ʚʽʜʭʠʣʝʥʘ ʥʘʟʘʜ ʱʦʜʦ ʥʘʧʨʷʤʢʫ ʨʫʭʫ), ʪʘʢ ʽ ʚʽʜôʻʤʥʠʤ. ʆʩʪʘʥʥʽʡ ʚʘʨʽʘʥʪ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʚʢʨʘʡ ʨʽʜʢʦ, 

ʪʦʤʫ ʱʦ ʧʨʠ ʚʽʜôʻʤʥʦʤʫ ʢʘʩʪʝʨʽ ʘʚʪʦʤʦʙʽʣʴ ʥʘʯʝʙʪʦ ʽ ʢʦʪʠʪʴʩʷ ʜʦʙʨʝ, ʡ ʦʧʽʨ ʥʘ ʨʫʣʴʦʚʦʤʫ ʢʦʣʝʩʽ 

ʥʝʚʝʣʠʢʠʡ, ʦʜʥʘʢ ʘʚʪʦʤʦʙʽʣʴ ʩʪʘʻ ʟʘʥʘʜʪʦ ʩʣʫʭʥʷʥʠʤ ʡ ʥʘʜʪʦ ʨʽʟʢʦ ʚʽʜʛʫʢʫʻʪʴʩʷ ʥʘ ʢʝʨʫʶʯʝ ʟʫʩʠʣʣʷ. 

ʂʨʽʤ ʮʴʦʛʦ ʫ ʢʝʨʦʚʘʥʠʭ ʢʦʣʽʩ ʧʦʚʥʽʩʪʶ ʚʪʨʘʯʘʻʪʴʩʷ ʚʣʘʩʪʠʚʽʩʪʴ ʩʘʤʦʩʪʽʡʥʦ ʧʦʚʝʨʪʘʪʠʩʷ ʚ ʥʝʡʪʨʘʣʴʥʝ 

ʧʦʣʦʞʝʥʥʷ ʥʘ ʚʠʭʦʜʽ ʽʟ ʧʦʚʦʨʦʪʫ. ʆʪʞʝ, ʚʽʜôʻʤʥʠʡ ʢʘʩʪʝʨ ʮʝ ʜʫʞʝ ʥʝʙʝʟʧʝʯʥʝ ʷʚʠʱʝ. ʅʘ ʣʝʛʢʦʚʠʭ 

ʤʘʰʠʥʘʭ ʡʦʛʦ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʭʽʙʘ ʱʦ ʧʨʠ ʜʫʞʝ ʟʥʦʰʝʥʽʡ ʧʽʜʚʽʩʮʽ (ʧʝʨʝʜʥʽ ʢʦʣʝʩʘ ʟʤʽʱʫʶʪʴʩʷ 

ʥʘʟʘʜ) ʘʙʦ ʧʨʠ ʥʘʜʤʽʨʥʦʤʫ ʣʶʬʪʽ ʟʘʜʥʴʦʾ ʦʩʽ. ʗʢ ʧʨʘʚʠʣʦ ʢʘʩʪʝʨ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚʠʨʦʙʥʠʢʦʤ ʫ 
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LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 92 

 

 

ʤʝʞʘʭ +1Á...+5Á, ʱʦʧʨʘʚʜʘ, ʢʨʘʡʥʻ ʟʥʘʯʝʥʥʷ ʯʘʩʪʽʰʝ ʚʠʙʠʨʘʶʪʴ ʜʣʷ ʩʧʦʨʪʠʚʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ (ʚ ʥʠʭ 

ʚʽʥ ʜʦʭʦʜʠʪʴ ʥʘʚʽʪʴ ʜʦ +7Á). ɺʠʢʣʶʯʝʥʥʷʤ ʽʟ ʯʠʩʣʘ ʤʘʩʦʚʠʭ ʚʠʨʦʙʥʠʢʽʚ ʻ ʪʽʣʴʢʠ ʘʚʪʦʢʦʥʮʝʨʥ 

çMercedes-Benzè, ʽʥʞʝʥʝʨʠ ʷʢʦʛʦ ʟʙʽʣʴʰʫʶʪʴ (çʟʘʚʘʣʶʶʪʴè) ʢʘʩʪʝʨ ʘʞ ʜʦ 20Á. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʘʩʪʝʨʫ ʢʫʪ ʨʦʟʚʘʣʫ ʢʦʣʽʩ ʨʝʛʫʣʶʻʪʴʩʷ ʽ ʥʘ ʧʝʨʝʜʥʽʡ, ʡ ʥʘ ʟʘʜʥʽʡ ʦʩʷʭ. ʎʝʡ ʢʫʪ 

ʥʝ ʱʦ ʽʥʰʝ, ʷʢ ʚʽʜʭʠʣʝʥʥʷ ʧʣʦʱʠʥʠ ʢʦʣʝʩʘ ʚʽʜ ʚʝʨʪʠʢʘʣʽ. ʗʢʱʦ ʚʽʜʩʪʘʥʴ ʤʽʞ ʚʝʨʭʥʽʤʠ ʢʨʘʷʤʠ ʢʦʣʽʩ 

ʤʝʥʰʘ, ʥʽʞ ʤʽʞ ʥʠʞʥʽʤʠ, ʨʦʟʚʘʣ ʚʽʜôʻʤʥʠʡ, ʷʢʱʦ ʚʩʝ ʥʘʚʧʘʢʠ - ʜʦʜʘʪʥʽʡ. ɿʙʽʣʴʰʝʥʥʷʤ ʚ ʢʦʞʥʦʤʫ ʽʟ 

ʥʘʧʨʷʤʢʽʚ, ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʪʽʣʴʢʠ ʧʽʜʚʠʱʝʥʥʷ ʟʥʦʩʫ ʚʽʜʧʦʚʽʜʥʦ ʘʙʦ ʚʥʫʪʨʽʰʥʴʦʾ, ʘʙʦ ʟʦʚʥʽʰʥʴʦʾ 

ʯʘʩʪʠʥʠ ʧʨʦʪʝʢʪʦʨʫ ʰʠʥʠ ʢʝʨʦʚʘʥʦʛʦ ʢʦʣʝʩʘ. ɺ ʮʽʣʦʤʫ ʞ ʟʘʜʘʯʘ, ʷʢʫ ʚʠʨʽʰʫʶʪʴ ʽʥʞʝʥʝʨʠ, 

ʧʽʜʙʠʨʘʶʯʠ ʧʨʘʚʠʣʴʥʠʡ ʢʫʪ ʨʦʟʚʘʣʫ - ʦʧʪʠʤʽʟʘʮʽʷ ʧʣʷʤʠ ʢʦʥʪʘʢʪʫ ʟʦʚʥʽʰʥʽʭ (ʥʘʡʙʽʣʴʰ 

ʥʘʚʘʥʪʘʞʝʥʠʭ ʚ ʧʦʚʦʨʦʪʽ) ʢʦʣʽʩ. ɼʣʷ ʩʝʨʽʡʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʨʦʟʚʘʣ ʦʙʤʝʞʫʻʪʴʩʷ ʯʘʩʪʢʘʤʠ ʛʨʘʜʫʩʘ (ʘʞ 

ʜʦ -1Á) ʘʙʦ ʚʟʘʛʘʣʽ ʜʦʨʽʚʥʶʻ 00. ɸʣʝ ʡ ʪʫʪ ʚʘʞʣʠʚʦ ʯʽʪʢʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʥʦʨʤʘʪʠʚʽʚ, ʪʦʤʫ ʱʦ ʧʨʠ 

ʢʨʝʥʘʭ ʢʫʟʦʚʘ ʢʫʪ ʨʦʟʚʘʣʫ ʪʘʢʦʞ ʟʤʽʥʶʻʪʴʩʷ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ ʩʧʦʨʪʽ ʽʥʢʦʣʠ ʚʠʥʠʢʘʻ ʧʘʨʘʜʦʢʩʘʣʴʥʘ ʩʠʪʫʘʮʽʷ, ʢʦʣʠ ʢʝʨʦʚʘʥʽ ʢʦʣʝʩʘ 

ʘʚʪʦʤʦʙʽʣʷ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʽʟ ʧʦʟʠʪʠʚʥʠʤ ʨʦʟʚʘʣʦʤ. ʊʘʢʠʡ ʚʠʧʘʜʦʢ ʦʧʪʠʤʘʣʴʥʠʡ ʣʠʰʝ ʜʣʷ 

ʢʽʣʴʮʝʚʠʭ ʧʝʨʝʛʦʥʽʚ, ʢʦʣʠ ʧʦʚʦʨʦʪ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʝʩʴ ʯʘʩ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ. ɯʥʢʦʣʠ, ʥʘʚʽʪʴ ʤʦʞʥʘ 

ʟʫʩʪʨʽʪʠ ʢʦʤʙʽʥʘʮʽʶ ʜʦʜʘʪʥʴʦʛʦ ʽ ʚʽʜôʻʤʥʦʛʦ ʢʫʪʽʚ ʨʦʟʚʘʣʫ ʢʦʣʽʩ ʦʜʥʽʻʾ ʦʩʽ. 

ʉʭʦʜʞʝʥʥʷʤ ʥʘʟʠʚʘʶʪʴ ʢʫʪ ʤʽʞ ʧʣʦʱʠʥʦʶ ʦʙʝʨʪʘʥʥʷ ʢʦʣʝʩʘ ʽ ʧʦʜʦʚʞʥʴʦʶ ʚʽʩʩʶ ʘʚʪʦʤʦʙʽʣʷ. 

ʊʝʨʤʽʥ ʮʝʡ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʷʢ ʜʦ ʢʝʨʦʚʘʥʠʭ, ʪʘʢ ʽ ʜʦ ʽʥʰʠʭ ʢʦʣʽʩ, ʘ ʩʘʤ ʢʫʪ (ʷʢ ʽ ʨʦʟʚʘʣ) ʤʦʞʝ ʙʫʪʠ 

ʚʽʜôʻʤʥʠʤ (ʢʦʣʝʩʘ ʜʠʚʣʷʪʴʩʷ ʥʘʟʦʚʥʽ, ʚ ʘʥʛʣʦʤʦʚʥʠʭ ʜʦʚʽʜʥʠʢʘʭ ʮʝ ʥʘʟʠʚʘʻʪʴʩʷ toe-out) ʘʙʦ ʜʦʜʘʪʥʽʤ 

(toe-in). ɼʣʷ ʩʪʘʙʽʣʴʥʦʛʦ ʧʨʷʤʦʣʽʥʽʡʥʦʛʦ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ ʡʦʛʦ ʧʝʨʝʜʥʷ ʚʽʩʴ ʧʦʚʠʥʥʘ ʤʘʪʠ ʣʝʛʢʝ 

ʧʦʟʠʪʠʚʥʝ ʩʭʦʜʞʝʥʥʷ, ʧʨʠʯʦʤʫ ʥʝ ʚ ʩʪʘʪʠʮʽ, ʘ ʫ ʜʠʥʘʤʽʮʽ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʠʣ ʦʧʦʨʫ ʢʦʯʝʥʥʶ, ʪʷʛʠ 

(ʷʢʱʦ ʧʝʨʝʜʥʽʡ ʧʨʠʚʦʜ), ʧʽʜʜʘʪʣʠʚʦʩʪʽ ʰʘʨʥʽʨʽʚ ʡ ʦʧʦʨ, ʪʦʙʪʦ ʝʣʘʩʪʦʢʽʥʝʤʘʪʠʢʠ ʧʽʜʚʽʩʢʠ. 

ʉʭʦʜʞʝʥʥʷ ʟʘʜʥʽʭ ʢʦʣʽʩ ʪʝʞ ʚʧʣʠʚʘʻ ʷʢ ʥʘ ʩʪʽʡʢʽʩʪʴ ʨʫʭʫ ʧʦ ʧʨʷʤʽʡ, ʪʘʢ ʽ ʥʘ ʟʜʘʪʥʽʩʪʴ 

ʘʚʪʦʤʦʙʽʣʷ ʧʦʚʝʨʪʘʪʠ (ʥʝʜʦʩʪʘʪʥʷ ʘʙʦ ʥʘʜʣʠʰʢʦʚʘ ʧʦʚʦʨʦʪʥʽʩʪʴ). ʅʘʧʨʠʢʣʘʜ, ʚʽʜôʻʤʥʝ ʩʭʦʜʞʝʥʥʷ 

ʢʦʣʽʩ ʟʘʜʥʴʦʾ ʦʩʽ ʚʠʢʣʠʢʘʻ ʩʭʠʣʴʥʽʩʪʴ ʘʚʪʦʤʦʙʽʣʷ ʜʦ ʟʘʥʦʩʫ. ɿʘʛʘʣʦʤ, ʚʩʝ ʜʫʞʝ ʩʢʣʘʜʥʦ ʽ 

ʚʟʘʻʤʦʟʘʣʝʞʥʦ. 

ɺ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʩʽ ʢʫʪʠ ʫʩʪʘʥʦʚʢʠ ʢʝʨʦʚʘʥʠʭ ʢʦʣʽʩ ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʪʘʙʽʣʴʥʠʤʠ ʽ ʥʝ 

ʧʦʨʫʰʫʚʘʪʠʩʷ, ʘ ʫ ʨʘʟʽ ʧʦʪʨʝʙʠ ʢʝʨʦʚʘʥʠʡ ʤʽʩʪ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʾʭ ʣʝʛʢʝ ʨʝʛʫʣʶʚʘʥʥʷ. ʍʦʯʘ 

ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʙʘʛʘʪʦ ʚʠʨʦʙʥʠʢʽʚ ʥʘʚʽʪʴ ʥʝ ʧʨʦʧʦʥʫʶʪʴ ʨʝʛʫʣʶʚʘʥʥʷ ʢʫʪʽʚ 

ʫʩʪʘʥʦʚʢʠ ʢʦʣʽʩ, ʟʘ ʚʠʥʷʪʢʦʤ ʚʠʧʘʜʢʽʚ ʟʘʤʽʥʠ ʝʣʝʤʝʥʪʽʚ ʧʽʜʚʽʩʢʠ. ʆʜʥʘʢ ʪʚʦʨʯʘ ʽʥʞʝʥʝʨʥʘ ʜʫʤʢʘ ʥʝ 

ʩʪʦʾʪʴ ʥʘ ʤʽʩʮʽ, ʧʦʨʦʜʞʫʶʯʠ ʯʘʩʦʤ ʫʥʽʢʘʣʴʥʽ ʷʚʠʱʘ. 

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʢʦʥʮʝʧʪ Mercedes-Benz F400 Carving - ʜʚʦʤʽʩʥʠʡ ʨʦʜʩʪʝʨ, ʢʦʥʩʪʨʫʢʮʽʷ 

ʢʽʥʝʤʘʪʠʢʠ ʧʽʜʚʽʩʢʠ ʷʢʦʛʦ ʜʦʟʚʦʣʷʻ ʥʘʭʠʣʷʪʠ ʟʦʚʥʽʰʥʽ ʢʦʣʝʩʘ ʚ ʙʽʢ ʧʦʚʦʨʦʪʫ; ʧʨʠ ʮʴʦʤʫ ʨʦʟʚʘʣ ʢʦʣʽʩ 

ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ ʜʦ 20Á (ʨʠʩ. 2), ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʭʦʜʠʪʠ ʧʦʚʦʨʦʪʠ ʽʟ ʧʦʧʝʨʝʯʥʠʤ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷʤ ʫ 1,28g [4]. ɿʚʠʯʘʡʥʦ, ʪʘʢʽ ʟʤʽʥʠ ʢʫʪʽʚ ʨʦʟʚʘʣʫ ʢʦʣʽʩ ʢʘʨʜʠʥʘʣʴʥʠʤ ʯʠʥʦʤ 

ʟʤʽʥʶʶʪʴ ʭʘʨʘʢʪʝʨ ʪʘ ʬʦʨʤʫ ʧʣʷʤʠ ʢʦʥʪʘʢʪʫ ʪʨʘʜʠʮʽʡʥʦʾ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʰʠʥʠ ʽʟ ʧʦʚʝʨʭʥʝʶ ʜʦʨʦʛʠ. 

ʇʨʠ ʮʴʦʤʫ ʨʽʟʢʦ ʧʦʛʽʨʰʫʻʪʴʩʷ ʩʪʽʡʢʽʩʪʴ ʡ ʢʝʨʦʚʘʥʽʩʪʴ ʘʚʪʦʤʦʙʽʣʷ, ʘ ʨʝʩʫʨʩ ʟʚʠʯʘʡʥʠʭ ʰʠʥ 

ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ ʧʦʨʷʜʦʢ, ʱʦ ʩʪʘʚʠʪʴ ʧʽʜ ʩʫʤʥʽʚ ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʦʾ ʢʽʥʝʤʘʪʠʯʥʦʾ ʩʭʝʤʠ. 

ʊʦʤʫ ʜʣʷ ʪʘʢʦʾ ʧʽʜʚʽʩʢʠ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʩʧʝʮʽʘʣʴʥʽ ʦʩʦʙʣʠʚʦ ʯʽʧʢʽ ʰʠʥʠ ʽʟ ʩʧʨʷʤʦʚʘʥʠʤ ʨʠʩʫʥʢʦʤ ʡ 

ʩʢʦʰʝʥʠʤʠ ʙʦʢʦʚʠʥʘʤʠ; ʩʪʘʙʽʣʽʟʫʚʘʪʠ ʘʚʪʦʤʦʙʽʣʴ, ʢʨʽʤ ʮʴʦʛʦ, ʜʦʧʦʤʘʛʘʶʪʴ ʪʘʢʽ ʩʠʩʪʝʤʠ ʷʢ: ʩʠʩʪʝʤʘ 

ʢʦʥʪʨʦʣʶ ʪʷʛʠ, ʩʠʩʪʝʤʘ ʩʪʘʙʽʣʽʟʘʮʽʾ ʢʫʨʩʦʚʦʾ ʩʪʽʡʢʦʩʪʽ ʪʘ ʩʠʩʪʝʤʘ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ 

ʧʦ ʦʩʷʭ ʡ ʢʦʣʝʩʘʭ. ʂʦʥʩʪʨʫʢʮʽʷ ʧʽʜʚʽʩʢʠ ʪʘʢʦʛʦ ʪʠʧʫ ʧʝʨʝʜʙʘʯʘʻ ʥʘʚʽʪʴ ʧʨʠ ʝʢʩʪʨʝʥʠʭ ʛʘʣʴʤʫʚʘʥʥʷʭ, 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʩʽʭ ʯʦʪʠʨʴʦʭ ʢʦʣʽʩ ʘʚʪʦʤʦʙʽʣʷ ʫ ʧʦʟʠʮʽʾ ʽʟ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʢʫʪʘʤʠ ʨʦʟʚʘʣʫ, ʱʦʙ 

ʤʘʢʩʠʤʘʣʴʥʦ ʟʘʜʽʷʪʠ ʯʽʧʢʫ ʯʘʩʪʠʥʫ ʧʨʦʪʝʢʪʦʨʫ ʰʠʥ. 



ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 93 

 

 

 
ʘ)                                                                               ʙ) 

ʈʠʩʫʥʦʢ 2 ï ɿʤʽʥʘ ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʦʣʦʞʝʥʥʷ ʢʝʨʦʚʘʥʠʭ ʢʦʣʽʩ ʘʚʪʦʤʦʙʽʣʷ Mercedes-Benz F400 Carving ʚ ʧʦʚʦʨʦʪʽ 

(ʘ) ʪʘ ʧʽʜ ʯʘʩ ʛʘʣʴʤʫʚʘʥʥʷ (ʙ) 

ɯʥʰʠʤ, ʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʟ ʪʦʯʢʠ ʟʦʨʫ ʨʝʘʣʽʟʘʮʽʾ ʚ ʢʦʥʩʪʨʫʢʮʽʷʭ ʜʦʨʦʞʥʽʭ ʘʚʪʦʤʦʙʽʣʽʚ, 

ʢʽʥʝʤʘʪʠʯʥʠʭ ʪʠʧʦʤ ʧʽʜʚʽʩʦʢ, ʩʣʽʜ ʚʚʘʞʘʪʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʙʘʛʘʪʦʚʘʞʽʣʴʥʦʾ ʧʽʜʚʽʩʢʠ çʤʫʣʴʪʠʣʽʥʢè 

(çmultilinkè), ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʠ ʚʝʣʠʯʠʥ ʩʭʦʜʞʝʥʥʷ ʢʦʣʽʩ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʥʝʢʝʨʦʚʘʥʠʭ, ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʚʝʣʠʯʠʥʠ ʙʦʢʦʚʦʾ ʩʠʣʠ, ʱʦ ʥʘʚʘʥʪʘʞʫʻ ʘʚʪʦʤʦʙʽʣʴ. ʊʘʢʘ ʢʦʥʩʪʨʫʢʮʽʶ ʟʘʧʨʦʧʦʥʫʚʘʣʘ ʘʥʛʣʽʡʩʴʢʘ 

ʢʦʤʧʘʥʽʷ çʇʨʦʜʨʘʡʚè [5], ʘ ʢʽʥʝʤʘʪʠʯʥʘ ʩʭʝʤʘ ʻ ʧʦʜʘʣʴʰʠʤ ʨʦʟʚʠʪʢʦʤ ʧʽʜʚʽʩʢʠ ʥʘ ʧʦʜʚʽʡʥʠʭ 

ʧʦʧʝʨʝʯʥʠʭ ʚʘʞʝʣʷʭ, ʡ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʢʦʥʩʪʨʫʢʮʽʷʭ ʷʢ ʧʝʨʝʜʥʻ ʪʘʢ ʽ ʟʘʜʥʻʧʨʠʚʽʜʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ 

ʟʘʜʥʽʡ ʦʩʽ. ʂʦʥʩʪʨʫʢʮʽʷ ʪʘʢʦʛʦ ʤʝʭʘʥʽʟʤʫ ʤʦʞʝ ʙʫʪʠ ʘʙʦ çʧʘʩʠʚʥʦʶè - ʚʝʣʠʯʠʥʠ ʢʫʪʽʚ ʚʽʜʭʠʣʝʥʥʷ 

ʢʦʣʽʩ ʚʠʟʥʘʯʘʶʪʴʩʷ ʣʠʰʝ ʝʣʘʩʪʦʢʽʥʝʤʘʪʠʢʦʶ ʧʽʜʚʽʩʢʠ ʡ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 0,50 (ʨʠʩ. 3), ʘʙʦ 

çʘʢʪʠʚʥʦʶè - ʦʩʥʘʱʝʥʦʶ ʩʧʝʮʽʘʣʴʥʠʤʠ ʤʝʭʘʥʽʯʥʠʤ (ʛʽʜʨʦʤʝʭʘʥʽʯʥʠʤ, ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʤ ʪʦʱʦ) 

ʚʠʢʦʥʘʚʯʠʤ ʧʨʠʩʪʨʦʻʤ, ʢʦʤʘʥʜʫ ʷʢʦʤʫ ʥʘʜʘʻ ʝʣʝʢʪʨʦʥʥʠʡ ʢʝʨʫʶʯʠʡ ʤʦʜʫʣʴ ʧʦ Can-ʰʠʥʽ ʧʽʩʣʷ 

ʦʙʨʦʢʠ ʢʦʤʧʣʝʢʩʫ ʚʭʽʜʥʠʭ ʚʝʣʠʯʠʥ ʚʽʜ ʙʘʛʘʪʴʦʭ ʩʠʩʪʝʤ ʘʚʪʦʤʦʙʽʣʷ, ʷʢʽ ʜʝʪʘʣʴʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʧʦʪʦʯʥʠʡ ʨʝʞʠʤ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ ʡ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʥʴʦʛʦ ʚʽʜ ʜʽʾ ʟʦʚʥʽʰʥʽʭ ʩʠʣ ʦʧʦʨʫ ʨʫʭʫ. ʊʘʢʘ 

ʩʠʩʪʝʤʘ ʦʪʨʠʤʘʣʘ ʥʘʟʚʫ Active Toe Control (ɸʊʉ) ï ʘʢʪʠʚʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʩʭʦʜʞʝʥʥʷʤ ʡ ʤʦʞʝ 

ʽʥʪʝʛʨʫʚʘʪʠʩʷ ʚ ʢʦʥʩʪʨʫʢʮʽʾ ʙʽʣʴʰʦʩʪʽ ʪʠʧʽʚ ʧʽʜʚʽʩʦʢ, ʘ ʥʝ ʪʽʣʴʢʠ ʙʘʛʘʪʦʚʘʞʽʣʴʥʠʭ. ʇʨʠʥʮʠʧʦʚʠʤ ʚ 

ʨʦʙʦʪʽ ʮʽʻʾ ʧʽʜʚʽʩʢʠ ʻ ʪʝ, ʱʦ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʜʦ 120 ʢʤ/ʛʦʜ ʚʝʣʠʯʠʥʠ ʢʫʪʽʚ ʩʭʦʜʞʝʥʥʷ 

ʩʧʦʯʘʪʢʫ ʟʙʽʣʴʰʫʶʪʴʩʷ ʜʦ ʢʨʠʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ (0,50 ʧʨʠ ʰʚʠʜʢʦʩʪʽ 80 ʢʤ/ʛʦʜ), ʘ ʜʘʣʽ ʩʠʩʪʝʤʘ ɸʊʉ 

ʜʝʱʦ ʟʥʠʞʫʻ ʚʝʣʠʯʠʥʠ ʢʫʪʽʚ (ʨʠʩ. 4). 

 

ʈʠʩʫʥʦʢ 3 ï ɿʤʽʥʘ ʢʫʪʽʚ ʩʭʦʜʞʝʥʥʷ ʟʘʜʥʽʭ                        ʈʠʩʫʥʦʢ 4 ï ɿʤʽʥʘ ʢʫʪʽʚ ʩʭʦʜʞʝʥʥʷ ʢʦʣʽʩ 

ʢʦʣʽʩ ʟʘ ʨʘʭʫʥʦʢ ʝʣʘʩʪʦʢʽʥʝʤʘʪʠʢʠ ʧʽʜʚʽʩʢʠ                     ʩʠʩʪʝʤʦʶ ɸʊʉ ʽʟ ʟʤʽʥʦʶ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ʂʨʽʤ ʮʴʦʛʦ, ʜʘʥʘ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʠʪʠ ʥʝ ʪʽʣʴʢʠ ʙʝʟʧʝʢʫ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ ʥʘ 
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ʧʝʨʝʭʽʜʥʠʭ ʨʝʞʠʤʘʭ, ʘ ʡ ʩʪʚʦʨʠʪʠ ʩʚʦʛʦ ʨʦʜʫ ʫʥʽʬʽʢʘʮʽʻʶ ʘʚʪʦʤʦʙʽʣʷ ʜʦ ʧʦʪʨʝʙ ʧʝʚʥʠʭ ʨʠʥʢʽʚ 

ʩʧʦʞʠʚʘʥʥʷ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʫ ʅʽʤʝʯʯʠʥʽ, ʚʦʜʽʾ ʚʽʜʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʟʙʽʣʴʰʝʥʽʡ ʥʘʜʣʠʰʢʦʚʽʡ 

ʧʦʚʦʨʦʪʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ, ʘ ʫ ʌʨʘʥʮʽʾ - ʥʝʡʪʨʘʣʴʥʽʡ. ɺʩʪʘʥʦʚʠʚʰʠ ʥʝʩʢʣʘʜʥʠʡ ʤʝʭʘʥʽʟʤ, ʩʢʘʞʽʤʦ 

ʥʘʚʽʪʴ ʥʘ ʥʝʨʦʟʨʽʟʥʫ ʟʘʜʥʶ ʙʘʣʢʫ, ʤʦʞʥʘ ʦʜʝʨʞʘʪʠ ʧʽʜʚʽʩʢʫ, ʟʜʘʪʥʫ ʟʤʽʥʶʚʘʪʠ ʢʫʪ ʩʭʦʜʞʝʥʥʷ ʟʘ 

ʧʨʦʛʨʘʤʦʶ ʝʣʝʢʪʨʦʥʥʦʛʦ ʙʣʦʢʫ ʢʝʨʫʚʘʥʥʷ. ɽʬʝʢʪ ʪʘʢʦʾ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʦʯʝʚʠʜʥʠʡ - 

ʝʢʦʥʦʤʽʷ ʟʘʩʦʙʽʚ ʽ ʧʨʦʩʪʦʨʫ ʚ ʦʙʣʘʩʪʽ ʟʘʜʥʴʦʾ ʦʩʽ ʘʚʪʦʤʦʙʽʣʷ, ʘ ʬʘʢʪʠʯʥʦ ï ʧʦʢʨʘʱʝʥʥʷ ʢʝʨʦʚʘʥʦʩʪʽ ʡ 

ʩʪʽʡʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʷ ʧʨʠ ʤʘʥʝʚʨʫʚʘʥʥʽ ʡ ʛʘʣʴʤʫʚʘʥʥʽ. 

ʇʦʜʽʙʥʫ ʢʦʥʩʪʨʫʢʮʽʶ ʧʽʜʚʽʩʢʠ ʜʣʷ ʘʚʪʦʤʦʙʽʣʽʚ BMW ʟʘʧʨʦʧʦʥʫʚʘʣʘ ʢʦʤʧʘʥʽʷ çʂʦʥʪʠʥʝʥʪʘʣʴè 

- ʟʘʤʽʩʪʴ ʦʜʥʦʛʦ ʽʟ ʚʘʞʝʣʽʚ ʧʽʜʚʽʩʢʠ (ʨʠʩ. 5 ʘ) ʚʩʪʘʥʦʚʠʣʠ ʝʣʝʢʪʨʦʜʚʠʛʫʥ ʽʟ ʨʫʭʦʤʦʶ ʪʷʛʦʶ (ʧʦʢʘʟʘʥʘ 

ʩʪʨʽʣʢʦʶ ʥʘ ʨʠʩ. 5 ʙ). ɿʘ ʢʦʤʘʥʜʦʶ ʢʦʤʧôʶʪʝʨʘ ʝʣʝʢʪʨʦʜʚʠʛʫʥ ʜʝʱʦ ʧʦʚʝʨʪʘʻ ʢʦʣʝʩʦ, ʬʘʢʪʠʯʥʦ 

ʥʘʜʘʶʯʠ ʟʘʜʥʽʡ ʦʩʽ ʘʚʪʦʤʦʙʽʣʷ ʬʫʥʢʮʽʶ ʢʝʨʫʚʘʥʥʷ [6]. 

 
ʘ)                                                                                 ʙ) 

ʈʠʩʫʥʦʢ 5 ï ʂʦʥʩʪʨʫʢʮʽʷ ʟʘʜʥʴʦʾ ʧʽʜʚʽʩʢʠ ʘʚʪʦʤʦʙʽʣʷ BMW ʽʟ çʰʪʘʪʥʦʶè ʧʽʜʚʽʩʢʦʶ çmultilinkè (ʘ) ʪʘ 

ʝʣʝʢʪʨʦʥʥʦ-ʢʝʨʦʚʘʥʦʶ (ʙ) 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. ɸʚʪʦʤʦʙʠʣʠ: ʂʦʥʩʪʨʫʢʮʠʷ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʠ ʨʘʩʯʝʪ. ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʷ ʠ ʭʦʜʦʚʘʷ ʯʘʩʪʴ. / ɸ.ʀ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʈɸɼɯɸʃʔʅʆɰ ɾʆʈʉʊʂʆʉʊɯ ɸɺʊʆʄʆɹɯʃʔʅʆɰ ʐʀʅʀ ʇʈʀ 

ʈɯɿʅʀʍ ʊʀʇɸʍ ɻɸɿʆɺʀʍ ʅɸʇʆɺʅʖɺɸʏɯɺ 

ʈ. ʄʽʰʝʥʢʦ, ʩʪ. ʛʨ. ɸʊ-18ʄ(1,9), 

ʉ. ʄʘʛʦʧʝʮʴ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɹʝʟʫʤʦʚʥʦ, ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ ʥʝ ʪʽʣʴʢʠ ʭʦʜʦʚʦʾ ʯʘʩʪʠʥʠ, ʘ ʡ ʘʚʪʦʤʦʙʽʣʷ ʚ 

ʮʽʣʦʤʫ ʻ ʢʦʣʝʩʦ. ʉʘʤʝ ʟʘ ʨʘʭʫʥʦʢ ʡʦʛʦ ʢʦʥʪʘʢʪʫ ʽʟ ʜʦʨʦʛʦʶ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʚʩʽ ʦʩʥʦʚʥʽ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʚʪʦʤʦʙʽʣʷ ï ʢʝʨʦʚʘʥʽʩʪʴ, ʩʪʽʡʢʽʩʪʴ, ʪʷʛʦʚʦ-ʰʚʠʜʢʽʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʙʝʟʧʝʢʘ ʨʫʭʫ ʪʦʱʦ.  

ʇʨʠ ʧʦʪʨʘʧʣʷʥʥʽ ʞ ʢʦʣʝʩʘ ʫ ʟʘʧʘʜʠʥʫ ʚʦʥʦ ʚʜʘʨʷʻʪʴʩʷ ʦʙ ʾʾ ʜʥʦ ʽ ʧʽʜʢʠʜʘʻʪʴʩʷ ʥʘʛʦʨʫ. ʇʽʩʣʷ 

ʩʠʣʴʥʦʛʦ ʫʜʘʨʫ ʢʦʣʝʩʦ ʤʦʞʝ ʚʽʜʽʨʚʘʪʠʩʷ ʚʽʜ ʧʦʢʨʠʪʪʷ ʽ ʟʥʦʚʫ ʚʜʘʨʠʪʠʩʷ, ʟʜʽʡʩʥʶʶʯʠ ʢʦʣʠʚʘʥʥʷ, ʱʦ 



ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 95 

 

 

ʟʘʛʘʩʘʶʪʴ [1]. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʩʽʶʚʘʥʥʷ ʝʥʝʨʛʽʾ ʚ ʰʠʥʽ ʽ ʜʝʪʘʣʷʭ ʧʽʜʚʽʩʢʠ, ʷʢʽ 

ʚʠʢʣʠʢʘʶʪʴ ʧʦʷʚʫ ʚʽʙʨʘʮʽʡ ʥʝʧʽʜʨʝʩʦʨʝʥʠʭ ʪʘ ʧʽʜʨʝʩʦʨʝʥʠʭ ʤʘʩ ʘʚʪʦʤʦʙʽʣʷ. ɺʽʙʨʘʮʽʡʥʽ ʧʨʦʮʝʩʠ 

ʟʤʝʥʰʫʶʪʴ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʤʝʭʘʥʽʟʤʽʚ ʽ ʩʠʩʪʝʤ ʘʚʪʦʤʦʙʽʣʷ [2], ʧʦʛʽʨʰʫʶʪʴ ʷʢʽʩʪʴ ʾʭ 

ʨʦʙʦʪʠ, ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʣʶʜʠʥʫ ʽ ʚʘʥʪʘʞ. ʎʝ ʚʧʣʠʚʘʻ ʥʘ ʙʽʣʴʰʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʚʪʦʤʦʙʽʣʷ: ʜʝʤʧʬʫʶʯʫ ʟʜʘʪʥʽʩʪʴ; ʧʘʨʘʤʝʪʨʠ ʢʦʥʪʘʢʪʫ ʰʠʥʠ ʽʟ ʜʦʨʦʛʦʶ; ʟʥʦʩ 

ʧʨʦʪʝʢʪʦʨʘ; ʦʧʽʨ ʙʽʯʥʦʤʫ ʚʽʜʚʝʜʝʥʥʶ; ʧʘʣʠʚʥʫ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʘʚʪʦʤʦʙʽʣʷ; ʜʠʥʘʤʽʢʫ ʽ ʪʷʛʦʚʦ-ʟʯʽʧʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʘʚʪʦʤʦʙʽʣʷ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʥʘ ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ ʢʦʯʝʥʥʶ) [3]. 

ʗʢʱʦ ʨʘʥʽʰʝ ʦʩʥʦʚʥʠʤ ʽ ʻʜʠʥʠʤ ʪʠʧʦʤ ʛʘʟʦʚʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ ʘʚʪʦʤʦʙʽʣʴʥʦʾ (ʢʘʤʝʨʥʦʾ ʘʙʦ 

ʙʝʟʢʘʤʝʨʥʦʾ) ʰʠʥʠ ʙʫʣʦ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, ʪʦ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʙʽʣʴʰ ʰʠʨʦʢʠʡ ʚʠʙʽʨ ʥʘʧʦʚʥʶʚʘʯʽʚ. 

ʅʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ, ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʧʦʚʽʪʨʷ, ʟʜʦʙʫʣʠ - ʘʟʦʪ (2N ), ʛʝʣʽʡ (He) ʪʘ 

ʥʝʦʥʦ-ʛʝʣʽʻʚʘ ʩʫʤʽʰ (HeNe- ). ɹʝʟʫʤʦʚʥʦ, ʪʠʧ ʛʘʟʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʰʠʥʽ ʥʝ ʤʦʞʝ ʥʝ ʚʧʣʠʥʫʪʠ ʷʢ 

ʥʘ ʾʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʘʢ ʽ ʥʘ ʧʘʨʘʤʝʪʨʠ ʢʦʣʠʚʘʥʴ ʡ ʚʽʙʨʦʧʨʠʩʢʦʨʝʥʴ ʘʚʪʦʤʦʙʽʣʷ. 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʧʨʫʞʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʙʝʟʢʘʤʝʨʥʦʾ ʰʠʥʠ ʪʠʧʦʨʦʟʤʽʨʫ 205/60R16 92H Tubeles ʣʝʛʢʦʚʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ʂʽʘ Magentic. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʩʝʨʽʾ ʥʘʪʫʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, ʚ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ 

ʟʘʟʥʘʯʝʥʽ ʚʠʱʝ ʪʠʧʠ ʛʘʟʦʚʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ ʧʨʠ ʟʤʽʥʥʠʭ ʚʝʣʠʯʠʥʘʭ ʪʠʩʢʫ ʩʝʨʝʜʦʚʠʱʘ ʚ ʰʠʥʽ ʡ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʰʠʥʫ (ʨʠʩ. 1). 

 

ʈʠʩʫʥʦʢ 1 - ɿʤʽʥʘ ʞʦʨʩʪʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʰʠʥʠ 205/60R16 92H Tubeles ʽʟ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʥʘʧʦʚʥʶʚʘʯʘ 

ʈʽʟʥʽ ʚʝʣʠʯʠʥʠ ʞʦʨʩʪʢʦʩʪʽ ʦʜʥʽʻʾ ʡ ʪʽʻʾ ʞ ʰʠʥʠ ʽʟ ʨʽʟʥʠʤʠ ʥʘʧʦʚʥʶʚʘʯʘʤʠ ʧʦʷʩʥʶʶʪʴʩʷ 

ʨʽʟʥʠʤʠ ʚʥʫʪʨʽʰʥʽʤʠ ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʚʪʨʘʪʘʤʠ ʪʘ ʨʽʟʥʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʨʦʟʰʠʨʝʥʥʷ ʥʘʧʦʚʥʶʚʘʯʘ. ʍʘʨʘʢʪʝʨʠʟʫʶʯʠ ʥʘʚʝʜʝʥʽ ʜʘʥʽ ʩʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʥʘʡʤʝʥʰʫ ʞʦʨʩʪʢʽʩʪʴ 

(110/105 ʅ/ʤʤ) ʧʦʢʘʟʘʣʘ ʰʠʥʘ, ʧʨʠ ʟʘʧʦʚʥʝʥʽ ʥʝʦʥʦ-ʛʝʣʽʻʚʦʶ ʩʫʤʽʰʰʶ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʞʦʨʩʪʦʢʦʩʪʽ ʧʨʠ 

ʥʘʷʚʥʦʩʪʽ ʧʦʚʽʪʨʷ ʪʘ ʯʠʩʪʦʛʦ ʘʟʦʪʫ ʤʘʡʞʝ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ. 

ʅʘʩʪʫʧʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʣʠ ʟʘ ʤʝʪʫ ʧʨʦʚʝʜʝʥʥʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʚʝʣʠʯʠʥ 

ʚʽʙʨʦʧʨʠʩʢʦʨʝʥʴ ʢʫʟʦʚʘ ʘʚʪʦʤʦʙʽʣʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʛʘʟʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʰʠʥʠ 

ʧʨʠ ʬʽʢʩʦʚʘʥʠʭ ʟʥʘʯʝʥʥʷʭ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ ʪʘ ʦʧʦʨʫ ʢʦʯʝʥʥʶ (ʨʠʩ. 2). 
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LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 96 

 

 

 

ʈʠʩʫʥʦʢ 2 - ɿʘʣʝʞʥʽʩʪʴ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʚʽʙʨʦʧʨʠʩʢʦʨʝʥʴ ʥʝʧʽʜʨʝʩʦʨʝʥʦʾ ʤʘʩʠ ʘʚʪʦʤʦʙʽʣʷ Kia 

Magentis ʚʽʜ ʚʠʜʫ ʪʠʧʫ ʛʘʟʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʰʠʥʽ 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 

ʚʽʙʨʦʧʨʠʩʢʦʨʝʥʥʷ ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ ʟʘ ʚʠʨʘʟʦʤ [4]: 
2/1

0

2 )(
1

ù
ú

ø
é
ê

è
= ñ dtta

T
a

T

ww

,                                                   (1) 

ʜʝ 
)(taw  - ʢʦʨʝʢʪʫʚʘʣʴʥʝ ʧʦʩʪʫʧʘʣʴʥʝ ʚʽʙʨʦʧʨʠʩʢʦʨʝʥʥʷ ʫ ʬʫʥʢʮʽʾ ʯʘʩʫ, ʤ/ʩ2 (ʨʘʜ/ʩ3); 

T  - ʪʨʠʚʘʣʽʩʪʴ ʚʠʤʽʨʽʚ, ʩ. 

ʅʘʡʤʝʥʰʽ ʧʨʠʩʢʦʨʝʥʥʷ ʢʫʟʦʚʘ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʚ ʢʦʣʝʩʘʭ ʘʚʪʦʤʦʙʽʣʷ ʥʝʦʥʦ-

ʛʝʣʽʻʚʦʾ ʩʫʤʽʰʽ (ʨʠʩ. 2). ʋ ʚʽʜʥʦʩʥʠʭ ʧʦʢʘʟʥʠʢʘʭ ʮʝ ʩʪʘʥʦʚʠʪʴ -3,2% ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʪʨʘʜʠʮʽʡʥʠʤ 

ʩʝʨʝʜʦʚʠʱʝʤ ï ʧʦʚʽʪʨʷʤ. ʅʘʡʛʽʨʰʽ ʧʦʢʘʟʥʠʢʠ ʦʪʨʠʤʘʥʽ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʝʣʽʶ ï ʨʽʟʥʠʮʷ ʩʢʣʘʜʘʻ 

+2,5% ʚ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʧʦʚʽʪʨʷʤ ʪʘ +3,3% ʽʟ ʛʝʣʽʻʤ. ʅʘ ʨʠʩ. 3 ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ 

ʢʦʝʬʽʮʽʻʥʪʫ ʧʨʦʬʽʣʴʥʦʩʪʽ ʰʠʥʠ (ʚʽʜʥʦʰʝʥʥʷ ʚʠʩʦʪʘ ʾʾ ʧʨʦʬʽʣʶ H  ʜʦ ʰʠʨʠʥʠ B) ʥʘ 

ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʽ ʧʨʠʩʢʦʨʝʥʥʷ ʧʽʜʨʝʩʦʨʝʥʦʾ ʤʘʩʠ ʘʚʪʦʤʦʙʽʣʷ. ɺ ʷʢʦʩʪʽ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʚʠʩʪʫʧʘʣʠ 

ʚʠʤʽʨʷʥʽ ʫ ʧʨʦʮʝʩʽ ʜʦʨʦʞʥʽʭ ʚʠʧʨʦʙʫʚʘʥʴ ʚʝʣʠʯʠʥʠ ʧʨʠʩʢʦʨʝʥʴ. 

ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʥʦʨʤʘʪʠʚʽʚ (ɼʉʊʋ ɻʆʉʊ 12.1.012-2008) ʚʽʙʨʦʙʝʟʧʝʢʘ ʚʦʜʽʷ ʪʘ ʧʘʩʘʞʠʨʽʚ 

ʘʚʪʦʤʦʙʽʣʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʠʤʠ ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʧʨʠʩʢʦʨʝʥʥʷʤʠ 

ʧʽʜʨʝʩʦʨʝʥʦʾ ʤʘʩʠ, ʘʣʝ ʡ ʘʤʧʣʽʪʫʜʥʦ-ʯʘʩʪʦʪʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ, ʷʢʘ ʨʝʛʣʘʤʝʥʪʫʻ ʜʦʧʫʩʪʠʤʽ 

ʟʥʘʯʝʥʥʷ ʧʨʠʩʢʦʨʝʥʴ ʜʣʷ ʢʦʞʥʦʾ ʯʘʩʪʦʪʠ ʢʽʥʝʤʘʪʠʯʥʦʛʦ ʟʙʫʜʞʝʥʥʷ ʩʠʩʪʝʤʠ çʘʚʪʦʤʦʙʽʣʴè (ʨʠʩ. 3). 

ʎʽ ʦʙʤʝʞʝʥʥʷ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 3 ʢʨʠʚʦʶ 1, ʚ ʪʦʡ ʯʘʩ ʷʢ ʢʨʠʚʘ 3 ʚʽʜʦʙʨʘʞʘʻ ʨʝʟʫʣʴʪʘʪʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʪʨʠʤʘʥʽ ʜʣʷ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ ʧʦ ʘʩʬʘʣʴʪʦʚʦʤʫ ʧʦʢʨʠʪʪʶ ʽʟ ɯRɯ=2é4 

ʤ/ʢʤ. ɸʥʘʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʛʘʟʦʚʠʭ ʩʝʨʝʜʦʚʠʱ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʰʠʥ. ʊʘʢ, ʢʨʠʚʘ 2 (ʨʠʩ. 3) ʧʦʙʫʜʦʚʘʥʘ ʟʘ ʘʣʛʦʨʠʪʤʦʤ ʰʚʠʜʢʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʌʫʨ'ʻ 

ʜʣʷ ʥʝʦʥʦ-ʛʝʣʽʻʚʦʾ ʩʫʤʽʰʽ. 
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1 - ʛʨʘʥʠʯʥʽ ʜʦʧʫʩʪʠʤʽ ʟʥʘʯʝʥʥʷ; 2 - ʥʝʦʥʦ-ʛʝʣʽʻʚʘ ʩʫʤʽʰ; 3 ï ʧʦʚʽʪʨʷ. 

ʈʠʩʫʥʦʢ 3 - ɺʝʣʠʯʠʥʠ ʚʝʨʪʠʢʘʣʴʥʠʭ ʚʽʙʨʦʧʨʠʩʢʦʨʝʥʴ ʧʽʜʨʝʩʦʨʝʥʠʭ ʤʘʩ ʢʫʟʦʚʘ ʘʚʪʦʤʦʙʽʣʷ ʚ ʟʦʥʽ ʨʦʟʤʽʱʝʥʥʷ 

ʚʦʜʽʷ 

ʊʘʢ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʦʥʦ-ʛʝʣʽʻʚʦʾ ʩʫʤʽʰʽ ʫ ʷʢʦʩʪʽ ʥʘʧʦʚʥʶʚʘʯʘ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʰʠʥʠ ʜʦʟʚʦʣʷʻ 

ʟʥʠʟʠʪʠ ʘʤʧʣʽʪʫʜʫ ʚʝʨʪʠʢʘʣʴʥʠʭ ʧʨʠʩʢʦʨʝʥʴ ʬʘʢʪʠʯʥʦ ʥʘ 15% ʡ ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʙʨʦʙʝʟʧʝʢʫ ʚʦʜʽʷ ʪʘ 

ʧʘʩʘʞʠʨʽʚ ʧʨʠ ʨʫʩʽ ʘʚʪʦʤʦʙʽʣʷ ʽʟ ʰʚʠʜʢʦʩʪʷʤʠ ʜʦ 80 ʢʤ/ʛʦʜ ʧʦ ʜʦʨʦʞʥʴʦʤʫ ʧʦʢʨʠʪʪʶ ʽʟ ʧʘʨʘʤʝʪʨʘʤʠ 

ɯRI=2...4 ʤ/ʢʤ. ʂʨʽʤ ʪʦʛʦ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʝʦʥʦ-ʛʝʣʽʻʚʦʾ (HeNe- ) ʩʫʤʽʰʽ ʚ ʷʢʦʩʪʽ ʥʘʧʦʚʥʶʚʘʯʘ 

ʰʠʥʠ, ʟʤʝʥʰʫʶʪʴʩʷ ʚʝʣʠʯʠʥʠ ʨʝʟʦʥʘʥʩʥʠʭ ʯʘʩʪʦʪ (ʜʦ 10%) ʪʘ ʟʤʝʥʰʫʶʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʠ ʧʝʨʝʜʘʯʽ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʧʦʚʽʪʨʷʥʠʤ ʛʘʟʦʚʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. 

ʉʧʠʩʦʢʣʽʪʝʨʘʪʫʨʠ 

1. ʂʥʦʨʦʟ ɺ.ʀ.ʈʘʙʦʪʘ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʰʠʥʳ / ɺ.ʀ. ʂʥʦʨʦʟ. ï ʄ.: ʊʨʘʥʩʧʦʨʪ, 1978. ï 238 ʩ.  

2. ɼʤʠʪʨʠʯʝʥʢʦ ʄ.ʌ., ʅʝʨʫʡʥʽʚʥʠʡ ʪʝʧʣʦʚʠʡ ʢʦʥʪʨʦʣʴ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʰʠʥ / ʄ.ʌ. ɼʤʠʪʨʠʯʝʥʢʦ, ʄ.ʄ. 
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ʉʋʏɸʉʅɯ ʄɽʊʆɼʀ ɼɯɸɻʅʆʉʊʋɺɸʅʅʗ ɻɸʃʔʄɯɺʅʀʍ ʉʀʉʊɽʄ ʄʆɹɯʃʔʅʆɰ 

ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʆɰ ʊɸ ɸɺʊʆʊʈɸʅʉʇʆʈʊʅʆɰ ʊɽʍʅɯʂʀ 

ɺ. ʆʣʽʡʥʠʢ, ʩʪ. ʛʨ. ɸɯ(ʊʉ)-19ʄ, 

ɺ. ɼʫʙʦʚʠʢ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɺʩʪʫʧ 

ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʙʣʝʤ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʻ ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʙʝʟʧʝʢʠ ʚ 

ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʈʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʘʚʪʦʤʦʙʽʣʴʥʦʶ 

ʧʨʦʤʠʩʣʦʚʽʩʪʶ ʟʘ ʨʘʭʫʥʦʢ ʚʠʧʫʩʢʫ ʙʽʣʴʰ ʙʝʟʧʝʯʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʟ ʽʥʰʦʛʦ ï ʚʜʦʩʢʦʥʘʣʝʥʥʷʤ ʤʝʪʦʜʽʚ 

ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʢʦʥʪʨʦʣʶ ʩʠʩʪʝʤ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʢʫ ʘʚʪʦʤʦʙʽʣʽʚ.  
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ɹʝʟʧʝʢʘ ʘʚʪʦʤʦʙʽʣʽʚ ʫ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʛʘʣʴʤʽʚʥʠʭ ʩʠʩʪʝʤ ʽ 

ʨʫʣʴʦʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. ʂʦʥʪʨʦʣʴ ʛʘʣʴʤʽʚʥʠʭ ʩʠʩʪʝʤ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʷʢ ʫ 

ʜʦʨʦʞʥʽʭ, ʪʘʢ ʽ ʫ ʩʪʝʥʜʦʚʠʭ ʫʤʦʚʘʭ. 

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ 

ɺʝʣʠʢʠʡ ʚʢʣʘʜ ʫ ʨʦʟʚʠʪʦʢ ʪʝʦʨʽʾ ʛʘʣʴʤʫʚʘʥʥʷ ʽ ʚʠʚʯʝʥʥʷ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ ʛʘʣʴʤʽʚʥʠʭ ʩʠʩʪʝʤ 

ʪʘ ʤʝʪʦʜʽʚ ʾʭ ʢʦʥʪʨʦʣʶ ʚʥʝʩʣʠ ɸʚʪʫʰʢʦ ɺ.ʇ., ɹʫʭʘʨʠʥ H.A., ɻʝʥʙʦʤ ɹ.ɹ., ɻʨʝʜʝʩʢʫʣ ɸ.ɹ., ɻʨʠʰʢʝʚʠʯ 

ɸ.ʀ., ʂʦʩʦʣʘʧʦʚ ɻ.ʄ., ʄʝʪʣʶʢ ʅ.ʌ., ʈʝʚʠʥ A.A., ʈʦʟʘʥʦʚ ɺ.ɻ., ʉʦʮʢʦʚ ɼ.ɸ., ʌʘʣʴʢʝʚʠʯ ɹ.ʉ, ʌʘʨʦʙʽʥ 

ʗ.ɽ., ʏʫʜʘʢʦʚ ɽ.ɸ. ʪʘ ʽʥʰʽ ʚʯʝʥʽ. 

ʄʝʪʦʜʠ ʽ ʟʘʩʦʙʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʛʘʣʴʤʽʚʥʠʭ ʩʠʩʪʝʤ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʜʣʷ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ʫ ʧʨʦʮʝʩʽ 

ʧʨʦʚʝʜʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʧʦʪʦʯʥʦʛʦ ʨʝʤʦʥʪʫ ʘʚʪʦʤʦʙʽʣʽʚ. ʊʦʤʫ ʽʩʥʫʶʪʴ ʟʘʩʦʙʠ ʜʣʷ 

ʢʦʥʪʨʦʣʶ ʛʘʣʴʤʽʚʥʠʭ ʩʠʩʪʝʤ ʫ ʜʦʨʦʞʥʽʭ ʫʤʦʚʘʭ, ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʝʨʝʜ ʪʝʭʥʽʯʥʠʤ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ ʘʙʦ ʧʦʪʦʯʥʠʤ ʨʝʤʦʥʪʦʤ, ʜʣʷ ʧʦ ʝʣʝʤʝʥʪʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʧʦʪʦʯʥʦʛʦ ʨʝʤʦʥʪʫ ʘʙʦ ʞ ʧʽʩʣʷ ʾʭ ʚʠʢʦʥʘʥʥʷ. 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ 

ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʢʦʥʪʨʦʣʝʤ ʛʘʣʴʤʽʚʥʠʭ ʩʠʩʪʝʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʢʣʽʤʘʪʫ 

ʋʢʨʘʾʥʠ ʩʣʽʜ ʚʚʘʞʘʪʠ ʩʪʝʥʜʦʚʽ ʪʦʤʫ, ʱʦ ʜʣʷ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ʥʝ ʧʦʪʨʽʙʥʽ ʚʝʣʠʢʽ ʧʣʦʱʽ, ʷʢʽ ʽʟʦʣʴʦʚʘʥʽ ʚʽʜ 

ʥʝʩʧʨʠʷʪʣʠʚʦʾ ʜʽʾ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʜʦʱ, ʩʥʽʛ ʽ ʪ.ʜ.). ʅʘ ʩʪʝʥʜʘʭ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʢʠ ʛʘʣʴʤʽʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʦʞʥʦʾ ʚʽʩʽ ʽ ʢʦʞʥʦʛʦ ʢʦʣʝʩʘ ʘʚʪʦʤʦʙʽʣʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦ. ɸʣʝ, ʷʢ ʧʦʢʘʟʫʶʪʴ ʽʥʰʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʪʝʥʜʠ ʜʣʷ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʛʘʣʴʤʽʚʥʠʭ 

ʩʠʩʪʝʤ, ʥʝ ʤʦʞʫʪʴ ʥʘʜʘʪʠ ʦʙôʻʢʪʠʚʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦʚʝʜʽʥʢʠ ʘʚʪʦʤʦʙʽʣʷ ʫ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʧʦʪʦʮʽ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʛʘʣʴʤʽʚʥʠʭ ʩʠʩʪʝʤ ʘʚʪʦʤʦʙʽʣʽʚ ʚʠʢʦʥʫʶʪʴ ʥʘ ʩʪʝʥʜʘʭ ʟʘ ʨʽʟʥʠʤʠ 

ʤʝʪʦʜʠʢʘʤʠ. ɹʽʣʴʰʽʩʪʴ ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʥʝ ʚ ʧʦʚʥʦʤʫ ʦʙôʻʤʽ ʚʠʜʘʶʪʴ ʜʽʘʛʥʦʩʪʠʯʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʯʝʨʝʟ ʪʝ, ʱʦ ʥʝ ʚ ʟʤʦʟʽ ʚʨʘʭʫʚʘʪʠ ʟʥʦʩ ʰʠʥ, ʧʨʦʩʣʠʟʘʥʥʷ ʧʣʷʤʠ ʢʦʥʪʘʢʪʫ, ʽʥʝʨʮʽʡʥʽʩʪʴ 

ʛʘʣʴʤʽʚʥʦʛʦ ʤʝʭʘʥʽʟʤʫ, ʢʦʣʠʚʘʥʥʷ ʧʽʜʚʽʩʢʠ ʽ ʪ.ʜ. ʊʦʤʫ ʧʠʪʘʥʥʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʛʘʣʴʤʽʚʥʠʭ ʩʠʩʪʝʤ ʽ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʧʦʪʨʝʙʫʻ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʄʝʪʘ ʪʘ ʟʘʚʜʘʥʥʷ 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʟʘʩʦʙʽʚ ʽ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʛʘʣʴʤʽʚʥʠʭ ʩʠʩʪʝʤ 

ʤʦʙʽʣʴʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʾ ʪʝʭʥʽʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʨʽʰʝʥʥʷ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ 

ʄʝʪʦʜʠ ʽ ʟʘʩʦʙʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʛʘʣʴʤʽʚʥʠʭ ʩʠʩʪʝʤ (ʨʠʩ. 1) ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʜʣʷ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ʚ 

ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʊʆ ʽ ʨʝʤʦʥʪʫ ʘʚʪʦʤʦʙʽʣʽʚ. ʊʦʤʫ ʽʩʥʫʶʪʴ ʟʘʩʦʙʠ ʜʣʷ 

ʢʦʥʪʨʦʣʶ ʛʘʣʴʤʽʚʥʠʭ ʩʠʩʪʝʤ ʚ ʜʦʨʦʞʥʽʭ ʫʤʦʚʘʭ, ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʝʨʝʜ ʪʝʭʥʽʯʥʠʤ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ ʯʠ ʨʝʤʦʥʪʦʤ, ʜʣʷ ʧʦʝʣʝʤʝʥʪʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ ʘʙʦ ʞ ʧʽʩʣʷ ʾʭ ʚʠʢʦʥʘʥʥʷ. 
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ʈʠʩʫʥʦʢ 1 ï ʊʝʭʥʦʣʦʛʽʯʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ (ʟʛʽʜʥʦ ʜʦʩʣʽʜʞʝʥʴ ɹʦʡʢʘ 

ʆ.ɺ.). 

ʇʨʠ ʟʘʛʘʣʴʥʦʤʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ ʚʠʟʥʘʯʘʶʪʴ ʛʘʣʴʤʽʚʥʠʡ ʰʣʷʭ ʘʙʦ ʫʧʦʚʽʣʴʥʝʥʥʷ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ, ʯʘʩ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ. ʇʨʠ ʧʦʝʣʝʤʝʥʪʥʦʤʫ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʽ, ʚʠʟʥʘʯʘʶʪʴ: ʧʠʪʦʤʽ ʛʘʣʴʤʽʚʥʽ ʩʠʣʠ ʽ ʚʽʜʥʦʩʥʫ ʨʽʟʥʠʮʶ ʢʦʣʽʩ ʦʩʽ ʘʚʪʦʤʦʙʽʣʷ, ʘ ʪʘʢʦʞ 

ʯʘʩ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤ. ɺʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚʠʤʦʛʠ ʜʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ, 

ʥʝ ʪʽʣʴʢʠ ʜʦ ʨʦʙʦʯʦʾ ʽ ʩʪʦʷʥʦʯʥʦʾ ʛʘʣʴʤʽʚʥʠʭ ʩʠʩʪʝʤ ʘʚʪʦʤʦʙʽʣʷ, ʘʣʝ ʽ ʜʦ ʟʘʧʘʩʥʦʾ (ʘʚʘʨʽʡʥʦʾ) ʽ 

ʜʦʧʦʤʽʞʥʦʾ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʤʘʢʩʠʤʘʣʴʥʝ ʥʘʙʣʠʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʨʦʞʥʽʭ ʚʠʧʨʦʙʫʚʘʥʴ ʜʦ 

ʨʝʘʣʴʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʥʝʜʦʣʽʢʠ ʜʦʨʦʞʥʽʭ ʚʠʧʨʦʙʫʚʘʥʴ (ʷʢʽʩʪʴ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ, 

ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ, ʯʘʩ ʨʦʢʫ) ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʩʝʨʡʦʟʥʠʭ ʧʦʭʠʙʦʢ. 

ɼʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʪʠʯʥʠʭ ʩʪʝʥʜʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʥʘ ʥʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ ʜʦʩʠʪʴ ʥʝʩʪʘʙʽʣʴʥʽ, ʤʘʣʦʜʦʩʪʦʚʽʨʥʽ, ʫ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʩʫʧʝʨʝʯʣʠʚʽ ʽ ʥʝ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʨʝʘʣʴʥʠʭ ʫʤʦʚ ʜʠʥʘʤʽʢʠ ʛʘʣʴʤʫʚʘʥʥʷ (ʜʦ 50% ʽ ʙʽʣʴʰʝ ʨʦʟʩʽʶʚʘʥʥʷ ʚ ʧʦʢʘʟʘʥʥʷʭ). ʊʦʤʫ ʦʩʥʦʚʥʝ 

ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ ʜʠʥʘʤʽʯʥʽ ʩʪʝʥʜʦʚʽ ʤʝʪʦʜʠ ʥʘ ʤʘʡʜʘʥʯʠʢʦʚʠʭ ʩʪʝʥʜʘʭ (ʩʠʣʦʚʽ, ʽʥʝʨʮʽʡʥʽ) ʽ 

ʨʦʣʠʢʦʚʠʭ ʩʪʝʥʜʘʭ (ʩʠʣʦʚʽ, ʽʥʝʨʮʽʡʥʽ). 

ʗʢ ʚ ʋʢʨʘʾʥʽ, ʪʘʢ ʽ ʟʘ ʢʦʨʜʦʥʦʤ ʥʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ ʨʦʣʠʢʦʚʽ ʛʘʣʴʤʽʚʥʽ ʩʪʝʥʜʠ, 

ʭʦʯʘ ʽ ʚʦʥʠ ʥʝ ʧʦʟʙʘʚʣʝʥʽ ʥʝʜʦʣʽʢʽʚ, ʪʘʢʠʭ ʷʢ: ʥʝʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, 

ʛʽʨʰʽ ʫʤʦʚʠ ʢʦʥʪʘʢʪʫ ʰʠʥ ʟ ʨʦʣʠʢʘʤʠ (ʧʣʦʱʘ ʢʦʥʪʘʢʪʫ ʥʘ 20-35% ʤʝʥʰʘ, ʥʽʞ ʟ ʜʦʨʦʛʦʶ). ɿʘʟʥʘʯʝʥʽ 

ʥʝʜʦʣʽʢʠ ʟʥʠʞʫʶʪʴ ʪʦʯʥʽʩʪʴ, ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

ɺʠʩʥʦʚʢʠ 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʧʦʢʘʟʫʻ, ʱʦ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʛʘʣʴʤʽʚʥʠʭ ʩʠʩʪʝʤ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʩʪʝʥʜʦʚʽ ʚʠʧʨʦʙʫʚʘʥʥʷ. ʉʫʯʘʩʥʽ ʩʪʝʥʜʠ ʟ ʙʽʛʦʚʠʤʠ 

ʙʘʨʘʙʘʥʘʤʠ ʜʘʶʪʴ ʙʽʣʴʰʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʧʨʦ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʝʣʝʤʝʥʪʽʚ ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʜʦʨʦʞʥʽʭ ʚʠʧʨʦʙʫʚʘʥʴ. 
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ʋɼʂ 621.833 

ɼɯɸɻʅʆʉʊʋɺɸʅʅʗ ɿʋɹʏɸʉʊʀʍ ʇɽʈɽɼɸʏ ʄʆɹɯʃʔʅʆɰ 

ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʆɰ ʊɸ ɸɺʊʆʊʈɸʅʉʇʆʈʊʅʆɰ ʊɽʍʅɯʂʀ 

ɺɯɹʈʆɸʂʋʉʊʀʏʅʀʄʀ ʄɽʊʆɼɸʄʀ 

ɸ. ʉʝʨʝʜʘ, ʩʪ. ʛʨ. ɸʊ-19ʄ, 

ɺ. ɼʫʙʦʚʠʢ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɺʩʪʫʧ 

ʆʩʢʽʣʴʢʠ ʚ ʦʩʪʘʥʥʽʡ ʯʘʩ ʢʽʣʴʢʽʩʪʴ ʦʜʠʥʠʮʴ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʧʦʩʪʽʡʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʚʩʝ 

ʯʘʩʪʽʰʝ ʧʦʩʪʘʻ ʧʨʦʙʣʝʤʘ ʧʽʜʪʨʠʤʘʥʥʷ ʽ ʧʝʨʝʚʽʨʢʠ ʾʭ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ. 

ʆʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ ʧʽʜʚʠʱʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʟʫʙʯʘʩʪʠʭ ʧʝʨʝʜʘʯ 

ʤʦʙʽʣʴʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʾ ʪʝʭʥʽʢʠ ʻ ʰʠʨʦʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʩʦʙʽʚ 

ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʷʢʽ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ. ɺ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ, ʢʨʘʱʦʾ ʘʣʴʪʝʨʥʘʪʠʚʠ 

ʧʨʦʩʪʦʤʫ, ʘʣʝ ʜʦʚʦʣʽ ʽʥʬʦʨʤʘʪʠʚʥʦʤʫ ʤʝʪʦʜʫ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʧʦʢʠ ʱʦ ʥʝ ʟʥʘʡʰʣʠ. 

ɸʜʞʝ ʤʦʞʥʘ ʙʝʟ ʨʦʟʙʠʨʘʥʥʷ ʧʝʨʽʦʜʠʯʥʦ ʦʪʨʠʤʫʚʘʪʠ ʜʘʥʽ ʩʧʝʢʪʨʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʽʙʨʘʮʽʡʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʤʘʰʠʥʠ ʽ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʟʤʽʥʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ. 

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ 

ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʚ ʦʙʣʘʩʪʽ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʥʘʣʝʞʠʪʴ ʜʦʩʣʽʜʞʝʥʥʷʤ ɯ.ɯ. 

ɸʨʪʦʙʦʣʝʚʩʴʢʦʛʦ, ɭ.ʌ. ɹʘʣʠʮʴʢʦʛʦ, ʅ.ɸ. ɹʘʨʢʦʚʘ, ɺ. ʃ. ɺʝʡʮʘ, ʄ. ɼ. ɻʝʥʢʽʥʘ, ɼ.ɼ. ɺʦʣʢʦʚʘ, ɺ. ʅ. 

ʂʦʪʫʨʘʥʦʚʘ, ɺ. ɻʦʣʴʜʩʤʽʪʫ, ʈ. ɸ. ʂʦʣʣʘʢʦʪʫ, ɿ. ɽʥʞʝʣ ʪʘ ʽʥ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ 

ʚʽʙʨʦʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ. ɯʩʥʫʶʯʽ ʤʝʪʦʜʠ ʚʽʙʨʘʮʽʡʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʚʫʟʣʽʚ, ʟʦʢʨʝʤʘ ʟʫʙʯʘʩʪʠʭ 

ʧʝʨʝʜʘʯ, ʧʝʨʝʚʘʞʥʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʯʘʩʦʚʦʤʫ ʘʙʦ ʩʧʝʢʪʨʘʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʚʽʙʨʘʮʽʡʥʠʭ ʩʠʛʥʘʣʽʚ, ʱʦ 

ʨʦʙʠʪʴ ʮʽ ʤʝʪʦʜʠ ʥʝ ʟʘʚʞʜʠ ʜʦʩʪʘʪʥʴʦ ʯʫʪʣʠʚʠʤʠ ʜʦ ʟʘʨʦʜʞʝʥʥʷ ʜʝʬʝʢʪʽʚ ʽ ʫʪʨʫʜʥʶʻ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʟʘ ʾʭ ʨʦʟʚʠʪʢʦʤ. 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ 

ɿʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʤʦʙʽʣʴʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʘ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʾ ʪʝʭʥʽʢʠ ʤʦʞʥʘ ʜʦʤʦʛʪʠʩʷ ʧʝʨʝʭʦʜʦʤ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʡ ʨʝʤʦʥʪ ʚʫʟʣʽʚ ʥʝ ʟʘ 

ʪʝʨʤʽʥʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʘ ʟʘ ʬʘʢʪʠʯʥʠʤ ʩʪʘʥʦʤ. ʊʘʢʠʡ ʧʝʨʝʭʽʜ ʥʝʤʦʞʣʠʚʠʡ ʙʝʟ ʝʬʝʢʪʠʚʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ ʚʫʟʣʽʚ ʧʨʠ ʷʢʦʤʫ ʤʦʞʥʘ ʚʠʷʚʣʷʪʠ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʽ ʜʝʬʝʢʪʠ ʥʘ ʩʪʘʜʽʾ ʾʭ 

ʟʘʨʦʜʞʝʥʥʷ. ɼʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʧʨʠʭʦʚʘʥʽ ʜʝʬʝʢʪʠ, ʥʝʩʧʨʘʚʥʦʩʪʽ ʽ ʧʨʠ ʮʴʦʤʫ 

ʚʠʟʥʘʯʠʪʠ ʥʝʦʙʭʽʜʥʠʡ ʦʙʩʷʛ ʧʣʘʥʦʚʠʭ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ. ʊʘʢʠʤ ʯʠʥʦʤ, ʽʩʥʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʚʠʪʢʫ 

ʤʝʪʦʜʽʚ ʥʝʨʫʡʥʽʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʚʫʟʣʽʚ ʤʦʙʽʣʴʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʘ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʾ ʪʝʭʥʽʢʠ ʧʽʜ ʯʘʩ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʆʜʥʠʤʠ ʟ ʝʬʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʪʝʭʥʽʯʥʦʛʦ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʻ ʚʽʙʨʦʜʽʘʛʥʦʩʪʠʯʥʽ ʤʝʪʦʜʠ. 

ʄʝʪʘ ʪʘ ʟʘʚʜʘʥʥʷ 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʚʽʙʨʦʘʢʫʩʪʠʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʟʫʙʯʘʩʪʠʭ ʧʝʨʝʜʘʯ 

ʤʦʙʽʣʴʥʦʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʾ ʪʝʭʥʽʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʨʽʰʝʥʥʷ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ 

ɺʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʟʫʙʯʘʩʪʠʭ ʧʝʨʝʜʘʯ ʚʽʙʨʦʘʢʫʩʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʜʘʻ ʛʘʨʥʽ 

ʨʝʟʫʣʴʪʘʪʠ: ʚʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʙʝʟ ʨʦʟʙʠʨʘʥʥʷ ʰʚʠʜʢʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʟʤʽʥʫ ʧʘʨʘʤʝʪʨʽʚ ʟʫʙʯʘʪʠʭ 

ʧʝʨʝʜʘʯ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʟʘʟʦʨʫ ʚ ʧʽʜʰʠʧʥʠʢʘʭ ʚʝʜʫʯʦʾ ʰʝʩʪʝʨʥʽ ʛʦʣʦʚʥʦʾ ʧʝʨʝʜʘʯʽ (ʷʢʠʡ 

ʫʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟ ʥʘʪʷʛʦʤ) ʜʦ ʚʝʣʠʯʠʥʠ 0,8-0,85 ʤʤ ʟʙʽʣʴʰʫʶʪʴʩʷ ʚʽʙʨʦʘʢʫʩʪʠʯʥʽ ʩʠʛʥʘʣʠ ʚ 2 ʨʘʟʠ, ʘ 

ʪʨʽʱʠʥʘ ʟ ʥʘʜʣʘʤʦʤ ʢʨʦʤʢʠ ʧʽʜʰʠʧʥʠʢʘ ʟʙʽʣʴʰʫʻ ʮʝʡ ʩʠʛʥʘʣ ʚ 3 - 4 ʨʘʟʠ. 

ʋ ʟʫʙʯʘʩʪʠʭ ʟʘʯʝʧʣʝʥʥʷʭ, ʧʽʜʰʠʧʥʠʢʘʭ, ʫ ʰʣʽʮʴʦʚʠʭ ʟ'ʻʜʥʘʥʥʷʭ ʚʠʥʠʢʘʶʪʴ ʚʽʙʨʘʮʽʾ ʡ ʫʜʘʨʥʽ 

ʽʤʧʫʣʴʩʠ, ʷʢʽ ʧʝʨʝʜʘʶʪʴʩʷ ʥʘ ʢʦʨʧʫʩ ʘʛʨʝʛʘʪʫ ʘʙʦ ʚ ʧʦʚʽʪʨʷʥʝ ʩʝʨʝʜʦʚʠʱʝ. ʏʠʤ ʙʽʣʴʰʝ ʟʥʦʰʫʚʘʥʥʷ 

ʜʝʪʘʣʝʡ ʘʙʦ ʨʫʡʥʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ, ʪʠʤ ʙʽʣʴʰʝ ʚʽʙʨʘʮʽʷ ʢʦʨʧʫʩʘ ʘʛʨʝʛʘʪʫ ʘʙʦ ʧʦʚʽʪʨʷʥʠʡ ʰʫʤ.  

ʋ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʘʛʨʝʛʘʪʽʚ ʚʽʙʨʘʮʽʷ ʚʽʜ ʜʝʪʘʣʝʡ ʧʝʨʝʜʘʻʪʴʩʷ ʯʝʨʝʟ ʚʘʣʠ, ʧʽʜʰʠʧʥʠʢʠ, ʰʘʨ 



ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 101 

 

 

ʤʘʩʣʘ ʜʦ ʧʨʠʣʘʜʽʚ. ʇʨʠ ʪʘʢʦʤʫ ʩʢʣʘʜʥʦʤʫ ʧʝʨʝʭʦʜʽ ʚʽʙʨʘʮʽʡʥʽ ʢʦʣʠʚʘʥʥʷ ʧʝʨʝʪʝʨʧʣʶʶʪʴ ʨʽʟʥʽ ʟʤʽʥʠ. 

ʏʘʩʪʠʥʘ ʢʦʣʠʚʘʥʴ ʤʦʞʝ ʟʘʛʣʫʰʘʪʠʩʷ, ʘ ʽʥʰʘ ʯʘʩʪʠʥʘ ʧʽʜʩʠʣʶʚʘʪʠʩʷ, ʩʧʦʣʫʯʘʶʯʠʩʴ ʽʟ ʧʦʜʽʙʥʠʤʠ ʧʦ 

ʯʘʩʪʦʪʽ ʢʦʣʠʚʘʥʥʷʤʠ ʽʥʰʠʭ ʜʝʪʘʣʝʡ. 

ɼʣʷ ʙʽʣʴʰʝ ʪʦʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʚʽʙʨʘʮʽʡ ʥʝʦʙʭʽʜʥʦ ʨʦʙʠʪʠ ʾʭ ʟʘʤʽʨ ʷʢ ʥʘʡʙʣʠʞʯʝ ʜʦ ʜʞʝʨʝʣʘ 

ʾʭʥʴʦʛʦ ʚʠʥʠʢʥʝʥʥʷ (ʢʨʘʱʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʩʧʦʣʫʯʝʥʥʽ), ʘʣʝ ʚ ʧʨʘʢʪʠʮʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ 

ʟʨʦʙʠʪʠ ʮʝ ʙʝʟ ʨʦʟʙʠʨʘʥʥʷ ʘʛʨʝʛʘʪʽʚ ʧʨʦʙʣʝʤʘʪʠʯʥʦ. ɼʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʦ ʚʽʙʨʘʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʘʭ 

ʜʦʚʦʜʠʪʴʩʷ ʚʠʢʦʥʫʚʘʪʠ, ʚʠʤʽʨʶʶʯʠ ʥʝ ʪʽʣʴʢʠ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʢʦʣʠʚʘʥʴ, ʘʣʝ ʡ ʯʘʩʪʦʪʫ ʮʠʭ ʢʦʣʠʚʘʥʴ, 

ʏʘʩʪʦʪʘ ʢʦʣʠʚʘʥʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʘʛʨʝʛʘʪʫ ʡ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. 

ɺʠʩʥʦʚʢʠ 

ɺʠʷʚʣʝʥʥʷ ʨʽʟʥʠʭ ʜʝʬʝʢʪʽʚ ʟʫʙʯʘʪʠʭ ʧʝʨʝʜʘʯ ʙʘʟʫʻʪʴʩʷ ʥʘ ʘʥʘʣʽʟʽ ʚʽʙʨʘʮʽʡʥʠʭ ʩʠʛʥʘʣʽʚ, 

ʦʪʨʠʤʘʥʠʭ ʥʘ ʢʦʨʧʫʩʽ ʧʨʠʩʪʨʦʶ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʭʦʜʠʪʴ ʟʫʙʯʘʪʘ ʧʝʨʝʜʘʯʘ. 

ʈʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʦʚʽʪʥʽ ʜʦʩʷʛʥʝʥʥʷ ʚ ʦʙʣʘʩʪʽ ʦʙʨʦʙʢʠ ʡ ʘʥʘʣʽʟʫ 

ʚʽʙʨʘʮʽʡʥʠʭ ʩʠʛʥʘʣʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ-ʷʢʠʡ ʜʝʬʝʢʪ ʟʫʙʯʘʪʠʭ ʧʝʨʝʜʘʯ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʜʦʟʚʦʣʷʻ ʢʦʥʪʨʦʣʶʚʘʪʠ ʷʢʽʩʪʴ ʟʫʙʯʘʩʪʠʭ ʧʝʨʝʜʘʯ ʽ ʚʠʷʚʣʷʪʠ 

ʾʭʥʽ ʜʝʬʝʢʪʠ ʥʘ ʩʪʘʜʽʷʭ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʚʠʛʦʪʦʚʣʝʥʥʷ, ʧʨʠʧʨʘʮʶʚʘʥʥʷ ʽ ʚʠʧʨʦʙʫʚʘʥʴ. 
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ʆ. ʉʘʤʙʦʨʩʴʢʠʡ, ʩʪ. ʛʨ. ʊʉ-19ʄ, 
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ʆ. ʄʘʞʝʡʢʘ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɺʘʞʣʠʚʠʤ ʨʝʟʝʨʚʦʤ ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ, ʝʢʦʥʦʤʽʾ 

ʤʘʪʝʨʽʘʣʴʥʠʭ, ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʠʭ ʽ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ ʻ ʟʤʽʮʥʝʥʥʷ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʙʦʯʠʭ 

ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʽʩʥʫʻ ʧʦʪʨʝʙʘ ʫ ʨʦʟʨʦʙʮʽ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ, ʝʢʦʣʦʛʽʯʥʦ 

ʯʠʩʪʠʭ ʤʘʪʝʨʽʘʣʦ- ʽ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʘʪʴ ʽ ʣʘʟʝʨʥʽ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʩʧʝʮʠʬʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʣʘʟʝʨʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʤʘʪʝʨʽʘʣʠ, ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʪʝʭʥʦʣʦʛʽʡ 

ʟʤʽʮʥʝʥʥʷ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʻ ʘʢʪʫʘʣʴʥʦʶ ʟʘʜʘʯʝʶ ʫ ʨʝʤʦʥʪʥʽʡ ʥʘʫʮʽ ʽ ʧʨʘʢʪʠʮʽ.[1-3]. 

ʌʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ, ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʪʘʣʝʡ 

ʟʥʘʯʥʦ ʧʦʢʨʘʱʫʻ ʣʘʟʝʨʥʝ ʣʝʛʫʚʘʥʥʷ, ʷʢʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʫ ʚʠʛʣʷʜʽ ʤʦʜʠʬʽʢʫʚʘʥʥʷ 

ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʟ ʾʭ ʦʧʣʘʚʣʝʥʥʷʤ. ʈʘʟʦʤ ʟ ʪʠʤ, ʣʘʟʝʨʥʝ ʣʝʛʫʚʘʥʥʷ ʟ ʦʧʣʘʚʣʝʥʥʷʤ ʦʙʤʝʞʫʻ 

ʤʦʞʣʠʚʦʩʪʽ ʪʦʚʱʠʥʠ ʣʝʛʦʚʘʥʦʛʦ ʰʘʨʫ; ʩʪʚʦʨʶʻ ʨʽʟʢʠʡ ʧʝʨʝʭʽʜ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘ 

ʤʝʞʽ ʟʦʥʠ ʣʘʟʝʨʥʦʛʦ ʦʧʣʘʚʣʝʥʥʷ, ʚʥʘʩʣʽʜʦʢ ʩʪʨʠʙʢʦʧʦʜʽʙʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʣʝʛʫʶʯʠʭ 

ʝʣʝʤʝʥʪʽʚ; ʤʘʻ ʧʦʰʠʨʝʥʫ ʜʝʬʝʢʪʥʽʩʪʴ ʟʤʽʮʥʝʥʦʛʦ ʰʘʨʫ. ɺʢʘʟʘʥʠʭ ʥʝʜʦʣʽʢʽʚ ʤʦʞʥʘ ʫʥʠʢʥʫʪʠ, 

ʧʨʦʚʦʜʷʯʠ ʣʘʟʝʨʥʝ ʣʝʛʫʚʘʥʥʷ ʙʝʟ ʦʧʣʘʚʣʝʥʥʷ ʧʦʚʝʨʭʥʽ. ʊʦʤʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʩʪʚʦʨʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ ʣʘʟʝʨʥʦʛʦ ʣʝʛʫʚʘʥʥʷ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʙʝʟ ʾʭ ʦʧʣʘʚʣʝʥʥʷ ʻ ʘʢʪʫʘʣʴʥʠʤʠ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʜʝʪʘʣʝʡ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʣʘʟʝʨʥʠʤ ʣʝʛʫʚʘʥʥʷʤ ʧʨʠ ʚʽʜʥʦʚʣʝʥʥʽ. ʆʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʩʪʫʧʠʣʘ 

ʪʝʭʥʦʣʦʛʽʷ ʟʤʽʮʥʝʥʥʷ ʜʝʪʘʣʝʡ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ ʣʘʟʝʨʥʠʤ ʣʝʛʫʚʘʥʥʷʤ ʧʨʠ ʾʭ 

ʚʽʜʥʦʚʣʝʥʥʽ. 

ʊʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʟʫʚʘʣʠʩʷ ʥʘ ʨʦʟʨʦʙʮʽ ʪʝʧʣʦʚʽʡ ʤʦʜʝʣʽ ʚʟʘʻʤʦʜʽʾ ʣʘʟʝʨʥʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟ ʤʘʪʝʨʽʘʣʘʤʠ ʽ ʬʽʟʠʯʥʽʡ ʤʦʜʝʣʽ ʤʘʩʦʧʝʨʝʥʦʩʫ ʧʽʜ ʜʽʻʶ ʟʤʫʰʫʶʯʠʭ ʩʠʣ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʙʝʟʧʝʯʫʚʘʣʠʩʴ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʠʢ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʠʩʦʢʦʪʦʯʥʠʭ ʫʩʪʘʥʦʚʦʢ ʽ ʧʨʠʣʘʜʽʚ, ʦʙʨʦʙʢʦʶ ʨʝʟʫʣʴʪʘʪʽʚ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ, 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ɽʆʄ. 

ʃʘʟʝʨʥʝ ʣʝʛʫʚʘʥʥʷ ʟʨʘʟʢʽʚ ʽ ʜʝʪʘʣʝʡ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʢʦʤʧʣʝʢʩʽ, ʷʢʠʡ ʩʢʣʘʜʘʚʩʷ 

ʟ ʥʝʧʝʨʝʨʚʥʠʭ ʉ02-ʣʘʟʝʨʽʚ ʃɻʅ-702 ʽ ʃʊ-2, ʦʧʪʠʯʥʠʭ ʬʦʢʫʩʫʶʯʠʭ ʩʠʩʪʝʤ, ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʤʦʜʫʣʷ 
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ʷʢʠʡ ʟ ʥʝʦʙʭʽʜʥʠʤ ʜʽʘʧʘʟʦʥʦʤ ʰʚʠʜʢʦʩʪʝʡ [4]. 

ʃʘʟʝʨʥʦʤʫ ʣʝʛʫʚʘʥʥʶ ʧʽʜʣʷʛʘʣʠ ʩʪʘʣʽ 45, 40ʍ, 38ʍʉ, ʐʍ15. ɺʠʭʽʜʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ 

ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʣʘʟʝʨʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʭʘʨʘʢʪʝʨ ʧʨʦʪʽʢʘʥʥʷ ʧʨʦʮʝʩʫ ʣʝʛʫʚʘʥʥʷ ʙʫʣʦ ʚʠʙʨʘʥʝ 

ʢʘʨʙʦʥʽʣʴʥʝ ʟʘʣʽʟʦ. ʃʘʟʝʨʥʝ ʣʝʛʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʧʦʨʦʰʢʘʤʠ ɺ, ʉʛ, Ni, ʊʽ, ɺʂ8 ʟ  ʧʦʧʝʨʝʜʥʽʤ 

ʥʘʥʝʩʝʥʥʷʤ ʥʘ ʧʦʚʝʨʭʥʶ ʤʝʪʦʜʘʤʠ, ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʫ ʚʠʨʦʙʥʠʮʪʚʽ, 

ɺʠʤʽʨʶʚʘʥʥʷ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʧʨʦʚʦʜʠʣʠ ʥʘ ʧʨʠʣʘʜʽ ʇʄʊ-3 ʟʛʽʜʥʦ ɻʆʉʊ 9450-76 (ʈʠʩ.1). 

ʈʝʥʪʛʝʥʽʚʩʴʢʠʡ ʬʘʟʦʚʠʡ ʘʥʘʣʽʟ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʜʠʬʨʘʢʪʦʤʝʪʨʽ çɼʨʦʥ-3è ʫ ʂʘʉʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʽ. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʝʧʝʨʝʨʚʥʽ ʣʘʟʝʨʥʝ ʦʧʨʦʤʽʥʝʥʥʷ ʧʦʧʝʨʝʜʥʴʦ ʩʬʦʨʤʦʚʘʥʠʭ 

ʰʘʨʽʚ ʣʝʛʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʽʥʽʮʽʶʻ ʧʨʦʮʝʩ ʾʭ ʧʨʠʩʢʦʨʝʥʥʦʛʦ ʤʘʩʦʧʝʨʝʥʦʩʫ. ʄʘʢʩʠʤʫʤ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʣʝʛʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʟʤʽʱʫʻʪʴʩʷ ʟ ʧʦʚʝʨʭʥʽ ʫʛʣʠʙ ʤʘʪʝʨʽʘʣʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʣʘʚʥʝ ʟʤʝʥʰʝʥʥʷ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘ ʛʣʠʙʠʥʦʶ ʥʘ ʚʽʜʤʽʥ ʚʽʜ ʜʠʬʫʟʽʡʥʦʛʦ ʰʘʨʫ ʽ ʣʝʛʫʚʘʥʥʷ ʟ ʦʧʣʘʚʣʝʥʥʷʤ [5]. 

 

ʈʠʩ. 1 ï ʄʽʢʨʦʪʚʝʨʜʽʩʪʴ ʟʤʽʮʥʝʥʦʛʦ  ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ  ʩʪʘʣʽ ʐʍ15 1 - ʃʘʟʝʨʥʘ ʦʙʨʦʙʢʘ; 2 ï ʃʘʟʝʨʥʝ ʣʝʛʫʚʘʥʥʷ 

ɺʂ8 

ʅʘʚʝʜʝʥʽ ʤʽʢʨʦʩʪʨʫʢʪʫʨʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʤʽʢʨʦʩʪʨʫʢʪʫʨ ʦʪʨʠʤʘʥʠʭ ʯʠʩʪʠʤ ʣʘʟʝʨʥʠʤ 

ʚʧʣʠʚʦʤ. ʏʽʪʢʦ ʚʠʷʚʣʝʥʦ ʟʦʥʘ ʦʧʣʘʚʣʝʥʥʷ, ʢʨʠʩʪʘʣʽʟʘʮʽʷ ʷʢʦʾ ʧʨʦʭʦʜʠʣʘ ʚ ʚʠʩʦʢʦ ʰʚʠʜʢʦʤʫ ʨʝʞʠʤʝ. 

 

ʈʠʩ.2 ʄʽʢʨʦʩʪʨʫʢʪʫʨʘ ʣʦʢʘʣʴʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʣʝʛʫʚʘʥʥʷ ʧʦʨʦʰʢʦʤ ɺʂ8 

ɺʩʪʘʥʦʚʣʝʥʦ ʱʦ ʣʘʟʝʨʥʝ ʣʝʛʫʚʘʥʥʷ ɺ, Cr, Ni, ɺʂ8 ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʪʘʣʝʡ ʫ 3...8 ʨʘʟʽʚ ʽ ʟʥʠʟʠʪʠ ʟʥʦʰʫʚʘʥʥʷ ʩʧʨʷʞʝʥʥʷ ʫ 2...5 ʨʘʟʽʚ 

ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʝʢʩʪʫʨʦʚʘʥʽʩʪʶ ʽ ʬʘʟʦʚʠʤ ʩʢʣʘʜʦʤ ʟʤʽʮʥʝʥʠʭ ʰʘʨʽʚ (ʨʠʩ.2). ʆʜʝʨʞʘʥʘ 

ʩʪʨʫʢʪʫʨʘ ʩʪʽʡʢʘ ʜʦ ʟʥʝʤʽʮʥʝʥʥʷ ʚ ʫʤʦʚʘʭ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʱʦ ʙʫʣʦ ʜʦʚʝʜʝʥʦ ʚʠʧʨʦʙʫʚʘʥʥʷʤʠ ʥʘ 
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ʪʝʧʣʦʩʪʽʡʢʽʩʪʴ. ʃʘʟʝʨʥʝ ʣʝʛʫʚʘʥʥʷ ʙʝʟ ʦʧʣʘʚʣʝʥʥʷ ʧʦʚʝʨʭʥʽ ʧʽʜʚʠʱʫʻ ʦʧʽʨ ʚʪʦʤʣʝʥʥʦʩʪʽ ʥʘ 15...30% ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʨʘʟʢʘʤʠ, ʧʽʜʣʝʛʣʠʤʠ ʪʝʨʤʦʦʙʨʦʙʮʽ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʟʘʣʠʰʢʦʚʠʭ ʥʘʧʨʫʛ 

ʩʪʠʩʢʫʶʯʦʛʦ ʪʠʧʫ. 

ɺʠʩʥʦʚʢʠ. ʇʨʦʚʝʜʝʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʱʦ ʣʘʟʝʨʥʝ ʣʝʛʫʚʘʥʥʷ ʥʘ ʦʧʪʠʤʘʣʴʥʠʭ 

ʨʝʞʠʤʘʭ ʦʙʨʦʙʢʠ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʤʝʭʘʥʽʯʥʠ ʧʘʨʘʤʝʪʨʠ ʜʝʪʘʣʝʡ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʪʝʭʥʽʢʠ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʇɸʈɸʄɽʊʈɯɺ ʌʋʅʂʎɯʆʅʋɺɸʅʅʗ ɽʃɽʂʊʈʆʅʅʆɰ 

ʉʀʉʊɽʄʀ ʋʇʈɸɺʃɯʅʅʗ ɼɺʀɻʋʅʆʄ ɿ ɿɸʉʊʆʉʋɺɸʅʅʗʄ ʄʆʊʆʈ-ʊɽʉʊɽʈɸ 

ɺ ʈɽɾʀʄɯ ʆʉʎʀʃʆʉʂʆʇɸ 

ʉ. ʉʠʪʥʠʢʦʚ, ʩʪ. ʛʨ. ɸʊ-19ʄ, 

ʉ. ʄʘʨʢʦʚʠʯ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʂʦʤʧôʶʪʝʨʥʽ ʟʘʩʦʙʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʪʘʣʠ ʥʝʚʽʜ'ʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʝʣʝʢʪʨʦʥʥʦʛʦ ʦʩʥʘʱʝʥʥʷ 

ʘʚʪʦʤʦʙʽʣʽʚ. ʇʽʜʩʠʩʪʝʤʘ ʩʘʤʦʜʽʘʛʥʦʩʪʠʢʠ, ʯʝʨʝʟ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʟʘʢʣʘʜʝʥʝ ʚ ʟʯʠʪʫʚʘʯ ʢʦʜʽʚ 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʝʣʝʢʪʨʦʥʥʦʤʫ ʙʣʦʮʽ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦ ʧʦʭʠʙʢʠ ʚ 

ʨʦʙʦʪʽ ʝʣʝʢʪʨʦʥʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʜʚʠʛʫʥʦʤ [1]. 

 ʇʨʦʪʝ ʦʪʨʠʤʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʥʝ ʟʘʚʞʜʠ ʚʠʨʽʰʫʻ ʚʩʽ ʧʨʦʙʣʝʤʠ ʟ ʜʽʘʛʥʦʩʪʠʢʦʶ ʥʝʩʧʨʘʚʥʦʩʪʝʡ 

ʯʝʨʝʟ ʦʙʤʝʞʝʥʥʷ ʚ ʤʦʞʣʠʚʦʩʪʷʭ ʩʠʩʪʝʤʠ ʩʘʤʦʜʽʘʛʥʦʩʪʠʢʠ: ʩʠʩʪʝʤʘ ʩʘʤʦʜʽʘʛʥʦʩʪʠʢʠ ʽ ʟʯʠʪʫʚʘʯ ʢʦʜʽʚ 

ʧʨʘʮʶʶʪʴ ʚ ʤʝʞʘʭ ʦʙʤʝʞʝʥʴ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʝʣʝʢʪʨʦʥʥʦʛʦ ʙʣʦʢʫ 

ʫʧʨʘʚʣʽʥʥʷ (ɽɹʋ); ʢʦʜ ʥʝ ʛʝʥʝʨʫʻʪʴʩʷ, ʷʢʱʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ɽɹʋ ʥʝ ʨʦʟʧʽʟʥʘʻ ʩʠʪʫʘʮʽʶ ʷʢ 

ʥʝʩʧʨʘʚʥʽʩʪʴ; ɽɹʋ ʤʦʞʝ ʟʛʝʥʝʨʫʚʘʪʠ ʧʦʤʠʣʢʦʚʽ ʢʦʜʠ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʯʝʨʝʟ  ʧʝʨʝʰʢʦʜʠ, ʚʠʢʣʠʢʘʥʽ 

ʥʝʩʧʨʘʚʥʦʩʪʷʤʠ ʚʠʩʦʢʦʚʦʣʴʪʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʘʙʦ ʝʣʝʢʪʨʠʯʥʠʭ ʣʘʥʮʶʛʽʚ; ʢʦʜ ʫʢʘʟʫʻ ʯʘʩʪʽʰʝ ʚʩʴʦʛʦ 

ʥʘ ʥʝʩʧʨʘʚʥʠʡ ʣʘʥʮʶʛ, ʘ ʥʝ ʥʘ ʢʦʥʢʨʝʪʥʠʡ ʥʝʩʧʨʘʚʥʠʡ ʝʣʝʤʝʥʪ; ʩʠʩʪʝʤʘ ʤʘʻ ʜʦʧʫʩʢ ʥʘ ʤʝʞʽ ʟʤʽʥʠ 

ʧʘʨʘʤʝʪʨʽʚ, ʪʦʤʫ ʷʢʱʦ ʦʧʽʨ ʘʙʦ ʥʘʧʨʫʛʘ ʜʘʪʯʠʢʘ ʣʝʞʠʪʴ ʚ ʟʘʜʘʥʠʭ ʤʝʞʘʭ, ʪʦ ʩʠʩʪʝʤʘ ʜʽʘʛʥʦʩʪʠʢʠ ʥʝ 

ʚʠʷʚʠʪʴ ʥʝʩʧʨʘʚʥʦʩʪʽ ʥʘʚʽʪʴ ʷʢʱʦ ʩʚʽʜʯʝʥʥʷ ʜʘʪʯʠʢʘ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ [2,3,4].  

ʊʘʢʽ ʩʠʪʫʮʽʾ ʚʠʤʘʛʘʶʪʴ ʧʨʦʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʪʝʭʥʽʯʥʠʭ ʜʽʡ ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ  ʘʙʦ 

ʩʧʨʦʩʪʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʚʠʷʚʣʝʥʠʭ ʩʠʩʪʝʤʦʶ ʩʘʤʦʜʽʘʛʥʦʩʪʠʢʠ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʾ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʜʚʠʛʫʥʦʤ ʦʩʮʠʣʦʩʢʦʧʦʤ ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʯʠ ʩʧʨʦʩʪʫʚʘʥʥʷ ʩʚʽʜʯʝʥʴ ʢʦʜʽʚ ʩʠʩʪʝʤʠ 

ʩʘʤʦʜʽʘʛʥʦʩʪʠʢʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʚʠʛʫʥʽʚ ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

ʨʝʤʦʥʪʫ ʜʚʠʛʫʥʽʚ ʎʅʊʋ ʪʘ ʜʽʣʴʥʠʮʽ ʜʽʘʛʥʦʩʪʠʢʠ ʇʨɸʊ çʂʽʨʦʚʦʛʨʘʜʩʴʢʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ 

çɸʛʨʦʙʫʜʘʚʪʦʩʝʨʚʽʩè ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʪʦʨ-ʪʝʩʪʝʨʘ, ʦʩʥʘʱʝʥʦʛʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤ ʚʦʩʴʤʠ ʢʘʥʘʣʴʥʠʤ 

ʦʩʮʠʣʦʛʨʘʬʦʤ ʂɽʈ-4ʄ. ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʪʦʛʦ, ʱʦʙ ʧʨʦʚʦʜʠʪʠ ʧʦʚʥʦʮʽʥʥʽ ʚʠʤʽʨʶʚʘʥʥʷ, ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ 

ʜʦʜʘʪʢʦʚʠʡ ʢʦʤʧʣʝʢʪ ʦʙʣʘʜʥʘʥʥʷ: 1) ʜʘʪʯʠʢ ʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ ɼɺʅ-2; 2) ʜʘʪʯʠʢ ʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ ɼɺʅ-

4; 3) ʢʣʽʱʽ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʂʉʀ-2; 4) ʩʪʨʫʤʦʚʽ ʢʣʽʱʽ ʂʊ-2ʅ; 5) ʩʪʨʦʙʦʩʢʦʧ ʉɸ-2; 6) ʨʦʟʛʘʣʫʜʞʫʚʘʯ 

ʩʠʛʥʘʣʽʚ ʈʉ-2. 

ɺʚʽʡʰʦʚʰʠ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʥʘʣʘʰʪʫʚʘʥʴ çɺʠʙʽʨ ʧʨʠʩʪʨʦʶè ʚ ʦʩʮʠʣʦʛʨʘʬ ʧʨʦʚʦʜʠʣʠ 



ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 104 

 

 

ʽʜʝʥʪʠʬʽʢʘʮʽʶ  ʪʠʧʫ ʜʚʠʛʫʥʘ. ʗʢʱʦ ʚ ʥʘʙʦʨʽ ʧʨʦʛʨʘʤ ʤʦʪʦʨ-ʪʝʩʪʝʨʘ ʥʝʤʘʻ ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʠʧʫ ʜʚʠʛʫʥʘ 

ʽ ʘʥʘʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ ʟʘʧʘʣʝʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʧʦʪʨʽʙʥʽ ʥʘʙʦʨʠ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ, ʚʠʟʥʘʯʘʣʠ, ʚʽʜʥʦʩʥʦ ʯʦʛʦ ʩʠʥʭʨʦʥʽʟʫʚʘʪʠ ʩʠʛʥʘʣ,  ʱʦ ʧʦʚʠʥʥʦ 

ʚʽʜʦʙʨʘʟʠʪʠʩʴ ʥʘ ʦʩʮʠʣʦʛʨʘʬʽ;  ʩʢʣʘʜʘʚʩʷ ʧʣʘʥ ʚʠʤʽʨʶʚʘʥʴ ʧʽʩʣʷ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʟ ʩʢʘʥʝʨʘ ʜʣʷ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʜʽʘʛʥʦʟʫ; ʧʽʜʢʣʶʯʘʣʠʩʴ ʜʦ ʚʠʧʨʦʙʦʚʫʚʘʥʠʭ ʣʘʥʮʶʛʽʚ ʚʽʜʧʦʚʽʜʥʽ 

ʜʘʪʯʠʢʠ ʘʙʦ ʚʠʤʽʨʶʚʘʣʴʥʽ ʢʘʙʝʣʽ. 

ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʧʝʨʝʚʽʨʢʠ ʬʦʨʤʠ ʥʘʧʨʫʛʠ  ʪʘ ʜʦʚʞʠʥʠ ʽʤʧʫʣʴʩʽʚ ʚʧʦʨʩʢʫʚʘʥʥʷ ʬʦʨʩʫʥʦʢ 

ʧʽʜʢʣʶʯʘʣʠ ʢʘʙʝʣʽ ʜʦ ʧʨʠʩʪʘʚʢʠ ʥʘ ʚʭʦʜʠ IN1,IN2,IN3,IN4. ʂʘʙʝʣʴ ʟ ʨʦʟ'ʻʤʫ IN1 ʧʽʜʢʣʶʯʘʣʠ ʜʦ 

ʽʤʧʫʣʴʩʥʦʛʦ ʢʦʥʪʘʢʪʫ ʧʝʨʰʦʾ ʬʦʨʩʫʥʢʠ, IN2 ʜʦ ʽʤʧʫʣʴʩʥʦʛʦ ʢʦʥʪʘʢʪʫ ʜʨʫʛʦʾ ʬʦʨʩʫʥʢʠ ʽ ʪʘʢ ʜʘʣʽ. ʅʘ 

ʝʢʨʘʥʽ ʤʦʥʽʪʦʨʘ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʯʦʪʠʨʠ ʘʥʘʣʦʛʦʚʽ ʢʘʥʘʣʠ ʧʦ ʥʘʧʨʫʟʽ, ʧʣʶʩ ʚ ʢʦʞʥʦʤʫ ʢʘʥʘʣʽ ʧʘʨʘʤʝʪʨ 

ʪʨʠʚʘʣʦʩʪʽ ʥʝʛʘʪʠʚʥʦʛʦ ʽʤʧʫʣʴʩʫ, ʦʩʢʽʣʴʢʠ ʫʧʨʘʚʣʽʥʥʷ ʬʦʨʩʫʥʢʘʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʝʛʘʪʠʚʥʠʤ 

ʽʤʧʫʣʴʩʦʤ. ʉʠʥʭʨʦʥʽʟʘʮʽʷ ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʧʦ ʧʝʨʝʜʥʴʦʤʫ ʬʨʦʥʪʫ ʽʤʧʫʣʴʩʫ ʧʝʨʰʦʾ ʬʦʨʩʫʥʢʠ. 

ʄʦʞʣʠʚʘ ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʚʽʜ ʚʭʦʜʫ ɸʎʇ, ʽ ʫ ʚʭʽʜ ʜʦ ʷʢʦʛʦ ʧʽʜʢʣʶʯʝʥʠʡ ʢʘʥʘʣ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ( 1V), 

ʧʽʜʢʣʶʯʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʜʦ ʚʭʦʜʫ IN1 ʧʨʠʩʪʘʚʢʠ. ʇʨʠ ʮʴʦʤʫ ʟʤʽʥʘ ʪʨʠʚʘʣʦʩʪʽ ʨʦʟʛʦʨʪʢʠ ʟʙʽʣʴʰʫʻ 

ʘʙʦ ʟʤʝʥʰʫʻ ʮʽʥʫ ʜʽʣʝʥʥʷ ʧʦ ʛʦʨʠʟʦʥʪʘʣʽ ʚ ʤʽʣʽʩʝʢʫʥʜʘʭ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʪʠ ʨʝʞʠʤ 

ʨʦʙʦʪʠ, ʬʦʨʤʫ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʽʤʧʫʣʴʩʽʚ.  

ʇʨʠ ʩʠʥʭʨʦʥʽʟʘʮʽʭ ʚʽʜ ʜʘʪʯʠʢʘ ʧʦʣʦʞʝʥʥʷ ʢʦʣʽʥʚʘʣʘ  ʩʪʘʻ ʘʢʪʠʚʥʠʤ ʚʽʢʥʦ çɻʨʘʜʫʩʥʘ ʰʢʘʣʘè, 

ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʨʦʮʝʩʫ ʥʝ ʪʽʣʴʢʠ ʟʘ ʯʘʩʦʤ, ʘʣʝ ʽ ʚ ʛʨʘʜʫʩʘʭ. ɭ ʤʦʞʣʠʚʽʩʪʴ 

ʧʦʙʘʯʠʪʠ ʚʩʽ ʩʠʛʥʘʣʠ ʟʘ ʨʦʙʦʯʠʡ ʮʠʢʣ ʜʚʠʛʫʥʘ, ʚʩʪʘʥʦʚʠʚʰʠ ʟʥʘʯʝʥʥʷ 720 ʚ ʨʷʜʢʫ çʛʨʘʜʫʩʥʘ 

ʨʦʟʛʦʨʪʢʘè (ʜʚʘ ʦʙʦʨʦʪʠ ʢʦʣʽʥʚʘʣʘ).  ʎʷ ʽʥʬʦʨʤʘʮʽʷ ʧʦʪʨʽʙʥʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʦʤʝʥʪʫ ʫʧʨʠʩʢʫʚʘʥʥʷ 

ʧʘʣʠʚʘ (ʧʝʨʰʘ ʮʠʬʨʘ ʚʽʜʧʦʚʽʜʘʻ ʢʫʪʫ ʧʝʨʰʦʛʦ ʽʤʧʫʣʴʩʫ, ʜʨʫʛʘ ð ʚʽʜʧʦʚʽʜʥʦ ʜʨʫʛʦʛʦ ʽʤʧʫʣʴʩʫ).  

ɼʣʷ  ʧʝʨʝʚʽʨʢʘ ʜʘʪʯʠʢʘ ʧʦʣʦʞʝʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ  ʧʽʜʢʣʶʯʘʣʠ ʚʭʽʜ CPS/DPS ʧʨʠʩʪʘʚʢʠ 

ʢʘʙʝʣʝʤ ʐʉ4-3ʤ ʜʦ ʜʘʪʯʠʢʘ ʧʦʣʦʞʝʥʥʷ ʢʦʣʽʥʚʘʣʘ. ʅʘ ʦʩʮʠʣʦʛʨʘʤʽ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʩʠʥʭʨʦʧʘʫʟʘ 

(ʚʽʜʩʫʪʥʽʩʪʴ ʜʚʦʭ ʟʫʙʽʚ ʥʘ ʟʘʜʘʶʯʦʤʫ ʜʠʩʢʫ). ʋ ʚʝʨʭʥʴʦʤʫ ʣʽʚʦʤʫ ʢʫʪʢʫ ð ʯʘʩʪʦʪʘ ʦʙʦʨʦʪʽʚ 

ʢʦʣʽʥʚʘʣʘ. 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʩʠʛʥʘʣʫ ʜʘʪʯʠʢʘ ʧʝʨʰʦʛʦ ʮʠʣʽʥʜʨʘ, ʪʦʙʪʦ ʢʣʽʱʽʚ ʽʥʜʫʢʪʠʚʥʦʩʪʽ. ʇʽʜʢʣʶʯʝʥʥʷ 

ʢʣʽʱʽʚ ʧʨʦʚʦʜʠʣʠ ʜʦ ʚʭʦʜʫ IND ʧʨʠʩʪʘʚʢʠ. ʇʨʠ ʮʴʦʤʫ  ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʛʠ ʥʘ 

ʚʠʩʦʢʦʚʦʣʴʪʥʠʭ ʧʨʦʚʦʜʘʭ ʪʘ ʽʤʧʫʣʴʩ ʧʨʦʙʦʶ, ʧʽʜʢʣʶʯʠʚʰʠ ʜʦ ʚʭʦʜʽʚ KV-,KV+ ʧʨʠʩʪʘʚʢʠ ʜʘʪʯʠʢʠ 

ʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ.  

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʩʪʘʥʫ ʛʝʥʝʨʘʪʦʨʘ  ʙʝʟ ʡʦʛʦ ʨʦʟʙʠʨʘʥʥʷ, ʱʦ ʚʘʞʣʠʚʦ ʧʨʠ ʜʽʘʛʥʦʩʪʠʮʽ, 

ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʨʦʟʤʘʭ ʩʠʛʥʘʣʫ ʧʦ ʥʘʧʨʫʟʽ - 8 ʚʦʣʴʪ, ʥʠʞʥʷ ʤʝʞʘ ʰʢʘʣʠ - 8 ʚʦʣʴʪ, ʚʝʨʭʥʷ - 16 ʚʦʣʴʪ. 

ʇʽʜʢʣʶʯʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʜʦ ʚʭʦʜʫ IN1 ʧʨʠʩʪʘʚʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʙʝʣʶ ʜʦ ʧʣʶʩʦʚʦʾ ʢʣʝʤʠ 

ʛʝʥʝʨʘʪʦʨʘ. ɿʘ ʬʦʨʤʦʶ ʥʘʧʨʫʛʠ ʩʠʛʥʘʣʫ ʦʜʥʦʟʥʘʯʥʦ ʚʠʟʥʘʯʘʣʠ, ʜʝ ʢʨʠʻʪʴʩʷ ʧʨʦʙʣʝʤʘ. ʋ ʨʘʟʽ 

ʥʝʩʧʨʘʚʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʛʝʥʝʨʘʪʦʨʘ ʥʘʧʨʫʛʘ ʽ ʬʦʨʤʘ ʢʘʨʜʠʥʘʣʴʥʦ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʝʪʘʣʦʥʫ. 

ʇʨʠ ʧʝʨʝʚʽʨʮʽ ʧʝʨʚʠʥʥʦʾ ʥʘʧʨʫʛʠ ʥʘ ʢʘʪʫʰʮʽ ʟʘʧʘʣʝʥʥʷ ʧʽʜʢʣʶʯʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʢʘʙʝʣʝʤ 

ʐʉʄ4-1ʤ ʜʦ ʚʭʦʜʫ çIN 1è ʧʨʠʩʪʘʚʢʠ ʽ ʜʦ ʢʦʥʪʘʢʪʫ çʂè ʢʦʪʫʰʢʠ ʟʘʧʘʣʝʥʥʷ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ 

ʩʠʩʪʝʤʠ ʟʘʧʘʣʝʥʥʷ ʚʠʙʠʨʘʣʠ ʩʭʝʤʫ ʧʽʜʢʣʶʯʝʥʥʷ (ʨʠʩ. 1)  ʪʘ ʪʠʧ ʩʠʥʭʨʦʥʽʟʘʮʽʾ. 

ʘ ʙ 

ʈʠʩ.1. ʉʭʝʤʘ ʧʽʜʢʣʶʯʝʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʟʘʧʘʣʝʥʥʷ; ʘ - ʢʦʥʪʘʢʪʥʝ: ʙ - ʙʝʟʢʦʥʪʘʢʪʥʝ 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʜʘʪʯʠʢʘ  ʢʠʩʥʶ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʧʦʪʨʽʙʥʦ ʧʽʜʢʣʶʯʠʪʠ ʰʥʫʨ ʐʉ4-

1ʤ ʜʦ ʚʭʦʜʫ IN1 ʧʨʠʩʪʘʚʢʠ, ʤʽʞ ʨʦʟ'ʻʤʦʤ ʜʘʪʯʠʢʘ ʢʠʩʥʶ ʽ ʫ ʚʽʜʧʦʚʽʜʴ ʨʦʟ'ʻʤʦʤ ʚʢʣʶʯʠʪʠ 

ʨʦʟʛʘʣʫʜʞʫʚʘʯ ɻɼʂ-2) ʽ ʱʫʧ ʰʥʫʨʘ ʐʩ4-1ʤ ʟ'ʻʜʥʘʪʠ ʟ ʩʠʛʥʘʣʴʥʠʤ ʚʠʚʝʜʝʥʥʷʤ ʨʦʟʛʘʣʫʜʞʫʚʘʯʘ. 
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ɼʣʷ ʧʝʨʝʛʣʷʜʫ ʽʤʧʫʣʴʩʽʚ ʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ ʧʘʨʘʜʦʤ (ʦʜʠʥ ʟʘ ʦʜʥʠʤ) ʩʠʥʭʨʦʥʽʟʘʮʽʶ ʧʨʦʚʦʜʠʣʠ 

ʚʽʜ ʢʦʤʧʘʨʘʪʦʨʘ (ʧʦ ʧʝʨʝʜʥʴʦʤʫ ʬʨʦʥʪʫ ʢʦʞʥʦʛʦ ʽʤʧʫʣʴʩʫ). ʇʽʜʢʣʶʯʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʘʪʯʠʢʽʚ ʚʠʩʦʢʦʾ ʥʘʧʨʫʛʠ ɼɺʅ-2 ʘʙʦ ɼɺʅ-4. 

ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʩʠʣʠ ʩʪʨʫʤʫ ʚ ʣʘʥʮʶʛʘʭ ʩʧʦʞʠʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʩʪʨʫʤʦʚʽ ʢʣʽʱʽ ʂʊ-2ʅ, 

ʢʦʪʨʽ  ʧʽʜʢʣʶʯʘʣʠ ʜʦ ʚʭʦʜʫ çɽʍʊè. ʎʝ ʟʨʫʯʥʦ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʩʪʘʨʪʝʨʘ ʽ ʛʝʥʝʨʘʪʦʨʘ, ʥʘʧʨʠʢʣʘʜ, ʷʢʱʦ 

ʢʣʽʻʥʪ ʩʢʘʨʞʠʪʴʩʷ ʥʘ ʚʪʨʘʪʫ ʥʘʧʨʫʛʠ ʘʢʫʤʫʣʷʪʦʨʘ ʧʽʩʣʷ ʪʨʠʚʘʣʦʾ ʩʪʦʷʥʢʠ. 

ʇʨʠ ʧʝʨʝʚʽʨʮʽ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʟʘʧʘʣʝʥʥʷ ʟ ʧʝʨʝʛʣʷʜʦʤ ʽʤʧʫʣʴʩʽʚ ʫʧʨʘʚʣʽʥʥʷ ʤʦʜʫʣʝʤ 

ʟʘʧʘʣʝʥʥʷ (ʨʠʩ.2) ʘʙʦ ʢʦʪʫʰʦʢ ʧʽʜʢʣʶʯʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʜʚʦʤʘ ʰʥʫʨʘʤʠ ʐʉ4-1ʤ ʜʦ ʚʭʦʜʽʚ ʧʨʠʩʪʘʚʢʠ 

IN1 ʽ IN2, ʜʦ ʽʤʧʫʣʴʩʥʠʭ ʚʭʦʜʽʚ ʤʦʜʫʣʷ ʘʙʦ ʢʦʪʫʰʢʠ ʚʽʜʧʦʚʽʜʥʦ. ʉʠʥʭʨʦʥʽʟʘʮʽʷ ʧʨʦʚʦʜʠʣʠ ʚʽʜ 

ʜʘʪʯʠʢʘ ʧʦʣʦʞʝʥʥʷ ʢʦʣʽʥʚʘʣʘ, ʚʽʜʧʦʚʽʜʥʦ ʧʽʜʢʣʶʯʠʚʰʠʩʴ ʜʦ ʜʘʪʯʠʢʘ ɼʇʂɺ. 

 

ʈʠʩ.2. ʇʝʨʝʚʽʨʢʘ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʟʘʧʘʣʝʥʥʷ ʟ ʧʝʨʝʛʣʷʜʦʤ ʽʤʧʫʣʴʩʽʚ ʫʧʨʘʚʣʽʥʥʷ. 

ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʚ ɽʉʋɼ ʜʘʪʯʠʢʘ  ʚʝʨʭʥʴʦʾ ʤʝʨʪʚʦʾ ʪʦʯʢʠ  ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ 

ʟʘʧʘʣʝʥʥʷ ʟ ʩʠʥʭʨʦʥʽʟʘʮʽʻʶ ʚʽʜ ʜʘʪʯʠʢʘ ɺʄʊ ʧʽʜʢʣʶʯʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʰʥʫʨʦʤ ʐʉ4-3ʤ ʥʘ ʚʭʽʜ 

CPS/DPS ʧʨʠʩʪʘʚʢʠ ʽ ʜʦ ʜʘʪʯʠʢʘ ɺʄʊ ʥʘ ʜʚʠʛʫʥʽ. (ʟʘ ʫʤʦʚʯʘʥʥʷʤ ʥʘʙʽʨ ʧʨʘʮʶʻ ʚ ʨʝʞʠʤʽ ʩʘʤʦʧʠʩʮʷ) 

ɺʠʩʥʦʚʢʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʦʩʮʠʣʦʛʨʘʬʘ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʢʘʙʝʣʽʚ ʽ ʜʘʪʯʠʢʽʚ, ʜʦʟʚʦʣʷʻ 

ʦʙôʻʢʪʠʚʥʦ ʧʽʜʪʚʝʨʜʠʪʠ ʘʙʦ ʩʧʨʦʩʪʫʚʘʪʠ ʬʘʢʪ ʥʝʩʧʨʘʚʥʦʩʪʽ, ʚʠʷʚʣʝʥʠʡ ʩʠʩʪʝʤʦʶ ʩʘʤʦʜʽʘʛʥʦʩʪʠʢʠ. 

ʆʩʮʠʣʦʛʨʘʬ ʜʦʟʚʦʣʷʻ ʙʝʟʧʦʤʠʣʢʦʚʦ ʚʠʟʥʘʯʠʪʠ ʩʧʨʘʚʥʽʩʪʴ, ʷʢ ʧʝʨʚʠʥʥʠʭ, ʪʘʢ ʽ ʚʪʦʨʠʥʥʠʭ 

ʣʘʥʮʶʛʽʚ, ʜʘʪʯʠʢʽʚ ʪʘ ʚʠʢʦʥʘʚʯʠʭ ʧʨʠʩʪʨʦʾʚ, ʧʨʦʛʣʷʥʫʪʠ ʬʦʨʤʠ ʥʘʧʨʫʛʠ ʽ ʩʪʨʫʤʫ ʚʠʧʨʦʙʦʚʫʚʘʥʦʛʦ 

ʝʣʝʤʝʥʪʫ, ʥʝ ʧʨʦʚʦʜʷʯʠ ʜʝʤʦʥʪʘʞʫ. 

ɼʽʘʛʥʦʩʪʫʚʘʥʥʷ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʩʮʠʣʦʩʢʦʧʘ ʚʠʤʘʛʘʻ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʚʠʢʦʥʘʚʮʷ, ʯʽʪʢʦʛʦ 

ʨʦʟʫʤʽʥʥʷ ʧʣʘʥʫ ʚʠʤʽʨʶʚʘʥʴ, ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʩʠʛʥʘʣʫ, ʩʭʝʤ ʧʽʜʢʣʶʯʝʥʴ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʩʽʻʾ ʩʠʩʪʝʤʠ 

ɽʉʋɼ ʚ ʮʽʣʦʤʫ.  
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ʋɼʂ 631.3-1/-9 

ɸʅɸʃɯɿ ʆʉʅʆɺʅʀʍ ʇʈʀʏʀʅ ʇɯɼɺʀʑɽʅʆɰ ɼʀʄʅʆʉʊɯ ɺɯɼʇʈɸʎʔʆɺɸʅʀʍ 

ɻɸɿɯɺ ɸɺʊʆʊʈɸʂʊʆʈʅʀʍ ɼʀɿɽʃɯɺ 

ʆ. ʉʫʭʘʥʦʚ, ʩʪ. ʛʨ. ɸʊ-19ʄ, 

ʉ. ʄʘʨʢʦʚʠʯ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʆ. ʄʘʞʝʡʢʘ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɿʘʭʠʩʪ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʦʩʪʫʧʦʚʦ ʚʠʩʫʚʘʻʪʴʩʷ ʚ ʯʠʩʣʦ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ 

ʣʶʜʩʪʚʘ. ʆʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʧʨʦʙʣʝʤʠ ʧʦʣʷʛʘʻ ʚ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʤʫ ʩʧʦʞʠʚʘʥʥʽ 

ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʧʘʣʠʚ ʽ ʚʠʢʠʜʽʚ ʚʽʜ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ʇʦʩʪʽʡʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʪʦʛʦ ʽ ʽʥʰʦʛʦ ʚʞʝ ʚʠʢʣʠʢʘʻ ʧʦʨʫʰʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʮʝʩʫ ʩʘʤʦʦʯʠʱʝʥʥʷ ʙʽʦʩʬʝʨʠ ʽ 

ʧʨʝʜʩʪʘʚʣʷʻ ʟʘʛʨʦʟʫ ʞʠʪʪʶ ʣʶʜʠʥʠ. ʑʦʙ ʟʫʧʠʥʠʪʠ ʮʝʡ ʧʨʦʮʝʩ, ʧʽʜʧʠʩʘʥʽ ʤʽʞʥʘʨʦʜʥʽ ʫʛʦʜʠ, 

ʧʨʠʡʥʷʪʽ ʜʝʨʞʘʚʥʽ ʫʭʚʘʣʠ ʽ ʧʨʦʛʨʘʤʠ ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜ ʰʢʽʜʣʠʚʠʭ ʚʠʢʠʜʽʚ 

[1,2].  

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʟ ʜʠʟʝʣʴʥʠʤ ʜʚʠʛʫʥʘ ʚ ʘʪʤʦʩʬʝʨʫ ʚʠʢʠʜʘʻʪʴʩʷ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʙʣʠʟʴʢʦ 20 ʢʛ ʩʘʞʽ ʥʘ 1 ʪ ʟʛʦʨʽʣʦʛʦ ʧʘʣʠʚʘ. ɿʘʣʝʞʥʦ ʚʽʜ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʩʘʞʽ 

ʧʨʠʧʘʜʘʻ ʥʘ ʯʘʩʪʢʫ ʚʽʜ 30 ʜʦ 90% ʪʦʢʩʠʯʥʦʾ ʜʽʾ, ʷʢʘ ʦʙʫʤʦʚʣʝʥʘ ʥʘʷʚʥʽʩʪʶ ʚ ʥʽʡ ʙʝʥʟʦʧʽʨʝʥʫ. ʋ 

ʢʨʫʧʥʠʭ ʤʽʩʪʘʭ ʢʦʥʮʝʥʪʨʘʮʽʷ ʙʝʥʟʦʧʽʨʝʥʫ ʧʨʠ ʟʤʽʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʭʫ ʩʢʣʘʜʘʻ 0,7-6,9 ʛ ʥʘ 100 ʤ3 

ʧʦʚʽʪʨʷ, ʘ ʦʜʠʥ ʜʠʟʝʣʴʥʠʡ ʜʚʠʛʫʥ ʚʠʢʠʜʘʻ ʚ ʘʪʤʦʩʬʝʨʫ ʧʦʥʘʜ 60 ʛ/ʭʚ ʙʝʥʟʦʧʽʨʝʥʫ, ʷʢʠʡ ʥʝ 

ʨʦʟʢʣʘʜʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ 2 ʜʽʙ ʽ ʥʘʜʘʻ ʦʪʨʫʡʣʠʚʫ ʜʽʶ  [3].  

ɿ ʧʨʠʚʝʜʝʥʠʭ ʜʘʥʠʭ ʤʦʞʥʘ ʫʢʣʘʩʪʠ, ʱʦ ʙʦʨʦʪʴʙʘ ʟ ʜʠʤʣʝʥʥʷʤ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ ʽ ʢʦʥʪʨʦʣʴ 

ʚʝʣʠʯʠʥʠ ʜʠʤʣʝʥʥʷ ʻ ʥʘʩʪʽʡʥʦʶ ʥʝʦʙʭʽʜʥʽʩʪʶ. ʎʝ ʟʘʚʜʘʥʥʷ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʫ ʟʚ'ʷʟʢʫ 

ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʚ ʥʘʰʠʡ ʢʨʘʾʥʽ ʧʘʨʢʫ ʘʚʪʦʤʦʙʽʣʽʚ ʟ ʜʠʟʝʣʴʥʠʤʠ ʜʚʠʛʫʥʘʤʠ [4].  

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ [5,6] ʧʦʢʘʟʫʻ, ʱʦ ʜʠʤʥʽʩʪʴ ʽ ʪʦʢʩʠʯʥʽʩʪʴ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ 

(ɺɻ) ʜʠʟʝʣʷ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʡʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ. ʅʝʩʧʨʘʚʥʦʩʪʽ ʽ ʧʦʨʫʰʝʥʥʷ 

ʨʝʛʫʣʶʚʘʥʴ ʩʠʩʪʝʤ ʽ ʤʝʭʘʥʽʟʤʽʚ ʜʠʟʝʣʷ ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʚʘʪʠ ʨʽʚʝʥʴ ʜʠʤʥʦʩʪʽ ɺɻ. 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ [7,8] ʧʦʢʘʟʘʚ, ʱʦ ʚ 50-55% ʚʩʽʭ ʚʠʧʘʜʢʽʚ ʧʽʜʚʠʱʝʥʦʶ ʜʠʤʥʦʩʪʽ ɺɻ ʜʠʟʝʣʽʚ, 

ʧʨʠʯʠʥʦʶ ʻ ʧʦʩʪʫʧʦʚʝ ʧʦʛʽʨʰʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʽ ʧʦʨʫʰʝʥʥʷ ʨʝʛʫʣʶʚʘʥʴ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʨʛʘʥʽʟʘʮʽʶ ʽ ʧʨʦʪʽʢʘʥʥʷ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʜʠʟʝʣʷ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʘʥʘʣʽʟ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʧʽʜʚʠʱʝʥʦʾ ʜʠʤʥʦʩʪʽ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ 

ʘʚʪʦʪʨʘʢʪʦʨʥʠʭ ʜʠʟʝʣʽʚ ʰʣʷʭʦʤ  ʤʦʥʽʪʦʨʠʥʛʫ ʩʠʩʪʝʤ ʞʠʚʣʝʥʥʷ, ʚʠʧʫʩʢʫ, ʨʝʮʠʨʢʫʣʷʮʽʾ ʪʘ ʦʯʠʱʝʥʥʷ 

ɺɻ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʚʠʛʫʥʽʚ ʢʘʬʝʜʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʨʝʤʦʥʪʫ 

ʤʘʰʠʥ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʦʜʝʨʥʽʟʦʚʘʥʦʛʦ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʩʪʝʥʜʫ ʧʦ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʘʭ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɻʆʉʊ 23435-79 "ɼʚʠʛʫʥʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ ʧʦʨʰʥʝʚʽ. ʅʦʤʝʥʢʣʘʪʫʨʘ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ" ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʤʦʛ ɻʆʉʊ 18509-80 "ɼʠʟʝʣʽ ʪʨʘʢʪʦʨʥʽ ʽ ʢʦʤʙʘʡʥʦʚʽ. 

ʄʝʪʦʜʠ ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ" ʪʘ ʥʘ ʜʽʣʴʥʠʮʽ ʨʝʤʦʥʪʫ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ ʇʨɸʊ 

çʂʽʨʦʚʦʛʨʘʜʩʴʢʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʝ ʧʽʜʧʨʠʻʤʩʪʚʘ çɸʛʨʦʙʫʜʘʚʪʦʩʝʨʚʽʩè. 

ʗʢ ʦʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʧʨʠʡʥʷʪʽ, ʷʢ ʥʘʡʙʽʣʴʰ ʤʘʩʦʚʽ ʚ ʥʘʰʠʡ ʢʨʘʾʥʽ, ʘʚʪʦʪʨʘʢʪʦʨʥʽ ʜʠʟʝʣʽ 

ʂɸʄɸɿ-740, ʗʄɿ-238, ɼ-243 ʽ ɼ-120.ʂʦʤʧʣʝʢʪʘʮʽʷ ʜʚʠʛʫʥʽʚ ʽ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʜʚʠʛʫʥʽʚ ʧʨʦʚʦʜʠʣʦʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ɻʆʉʊ 18509-88 [9] ʽ ɻʆʉʊ 14846-81 [10], ʨʝʟʫʣʴʪʘʪʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʙʨʦʙʣʷʣʠʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ. 

ɼʠʤʥʽʩʪʴ ɺɻ ʚʠʤʽʨʶʚʘʣʘʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʽʡʥʦʛʦ ʜʠʤʦʤʽʨʘ çʂʀɼ-2è.  

ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʩʫʤʽʰʝʫʪʚʦʨʝʥʥʷ ʽ ʟʛʦʨʘʥʥʷ, 

ʥʘʧʨʘʚʣʝʥʝ ʥʘ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ, ʷʢ ʧʨʘʚʠʣʦ ð ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʧʘʣʠʚʥʦʾ 

ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʜʠʟʝʣʷ. 

ʇʨʠ ʧʽʜʚʠʱʝʥʥʽ ʰʚʠʜʢʦʩʪʽ ʟʛʦʨʘʥʥʷ ʧʦʣʽʧʰʫʻʪʴʩʷ ʝʢʦʥʦʤʽʯʥʽʩʪʴ, ʘʣʝ ʨʦʩʪʫʪʴ ʚʠʢʠʜʠ NOx. 

ʈʦʟʧʠʣʶʚʘʥʥʷ ʧʘʣʠʚʘ ʥʘ ʜʨʽʙʥʽʰʽ ʢʨʘʧʣʽ ʧʦʢʨʘʱʫʻ ʧʦʚʥʦʪʫ ʟʛʦʨʘʥʥʷ ʽ ʟʥʠʞʫʻ ʚʠʢʠʜ ʯʘʩʪʠʥʦʢ, ʘʣʝ 
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LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 107 

 

 

ʧʨʠ ʮʴʦʤʫ ʨʦʩʪʝ ʪʝʤʧʝʨʘʪʫʨʘ ʮʠʢʣʫ ʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʤʽʩʪ ʚʠʢʠʜʽʚ ʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʘʭ. 

ʊʦʢʩʠʯʥʽʩʪʴ ʽ ʜʠʤʥʽʩʪʴ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʜʠʟʝʣʽʚ ʟ ʥʝʧʦʜʽʣʝʥʦʶ ʢʘʤʝʨʦʶ ʙʘʛʘʪʦ ʚ ʯʦʤʫ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʭʨʦʚʦʛʦ ʨʫʭʫ ʟʘʨʷʜʫ ʽ ʚʽʜ ʫʟʛʦʜʞʝʥʥʷ ʾʾ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʬʘʢʝʣʘ ʽ 

ʜʨʽʙʥʽʩʪʶ ʨʦʟʧʠʣʶʚʘʥʥʷ ʧʘʣʠʚʘ. 

ʋ ʜʠʟʝʣʷʭ ʟ ʧʨʠʩʪʽʥʦʯʥʠʤ ʩʫʤʽʰʝʫʪʚʦʨʝʥʥʷʤ ʥʘ ʨʝʞʠʤʘʭ ʧʫʩʢʫ ʨʦʩʪʝ ʚʠʢʠʜ ʉʆ, ʉʅ ʽ 

ʘʣʴʜʝʛʽʜʽʚ. 

ʋ ʧʝʨʝʜʢʘʤʝʨʥʠʭ ʽ ʚʠʭʨʝʢʘʤʝʨʥʠʭ ʜʚʠʛʫʥʘʭ ʟʛʦʨʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʟʥʠʞʝʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʽʰʝ ʜʦʛʦʨʘʥʥʷ ʉʆ, ʉʅ ʽ ʩʘʞʽ, ʟʥʠʞʫʻ ʚʠʢʠʜʠ. 

ʇʨʠ ʥʘʜʜʫʚʽ ʟʥʠʞʫʻʪʴʩʷ ʪʦʢʩʠʯʥʽʩʪʴ ʛʘʟʽʚ ʽ ʚʠʢʠʜ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ. 

ɿʙʽʣʴʰʝʥʥʷ ʩʪʫʧʝʥʷ ʩʪʠʩʥʝʥʥʷ ʧʦʢʨʘʱʫʻ ʩʫʤʽʰʝʫʪʚʦʨʝʥʥʷ ʽ ʟʥʠʞʫʻ ʚʠʢʠʜ ʉʆ. ɼʣʷ 

ʟʤʝʥʰʝʥʥʷ Nʆʭ ʢʦʦʨʜʠʥʫʶʪʴ ʧʘʨʘʤʝʪʨʠ ʫʧʨʠʩʢʫʚʘʥʥʷ ʽ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʫʭʫ ʟʘʨʷʜʫ. 

ʇʦʜʘʯʘ ʧʘʣʠʚʘ ʤʦʞʝ ʙʫʪʠ ʧʦʯʘʪʘ ʧʽʟʥʽʰʝ ʧʨʠ ʥʝʟʤʽʥʥʦʤʫ ʾʾ ʟʘʢʽʥʯʝʥʥʽ, ʷʢʱʦ ʧʽʜʚʠʱʠʪʠ ʪʠʩʢ 

ʫʧʨʠʩʢʫʚʘʥʥʷ. ʎʝ ʦʙʫʤʦʚʣʶʻ ʟʥʠʞʝʥʥʷ Nʆʭ ʽ ʜʠʤʥʦʩʪʽ. 

ʇʨʠ ʟʤʝʥʰʝʥʥʽ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʫʧʨʠʩʢʫʚʘʥʥʷ ʟʥʠʞʫʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʛʦʨʘʥʥʷ ʽ ʽʩʪʦʪʥʦ 

ʟʥʠʞʫʶʪʴʩʷ ʚʠʢʠʜʠ. ʇʨʦʪʝ ʧʘʣʠʚʥʘ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʜʝʢʽʣʴʢʘ ʧʦʛʽʨʰʫʻʪʴʩʷ. 

ʈʝʮʠʨʢʫʣʷʮʽʷ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʟʘʪʨʠʤʢʠ ʟʘʡʤʘʥʥʷ, 

ʟʤʝʥʰʝʥʥʶ ʰʚʠʜʢʦʩʪʽ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʽ ʜʦ ʟʥʘʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ Nʆʭ ʽ ʰʫʤʫ. ʅʘ ʚʝʣʠʢʠʭ 

ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʽʥʜʠʢʘʪʦʨʥʦʛʦ ʂʂɼ ʽ ʟʨʦʩʪʘʥʥʷ ʉʅ. ʊʦʤʫ ʨʝʮʠʨʢʫʣʷʮʽʶ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʘ ʤʘʣʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ ʽ ʥʘ ʭʦʣʦʩʪʦʤʫ ʭʦʜʫ. 

ʅʝʡʪʨʘʣʽʟʘʮʽʷ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʪʘʣʽʪʠʯʥʠʭ ʦʢʠʩʣʶʚʘʣʴʥʠʭ 

ʥʝʡʪʨʘʣʽʟʘʪʦʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʰʚʠʜʢʦʭʽʜʥʠʭ ʜʠʟʝʣʷʭ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʥʝʚʝʣʠʢʠʭ 

ʚʘʥʪʘʞʽʚʦʢ. ʇʽʩʣʷ ʪʘʢʦʛʦ ʥʝʡʪʨʘʣʽʟʘʪʦʨʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʉʆ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 85...90%, ʘ ʉʅ - ʥʘ 

75...80%. 

ʇʘʣʠʚʘ ʽ ʧʨʠʩʘʜʢʠ ʪʘʢʦʞ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʦʢʩʠʯʥʽʩʪʴ ʽ ʜʠʤʥʽʩʪʴ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ: 

ʟʙʽʣʴʰʝʥʥʷ ʮʝʪʘʥʦʚʦʛʦ ʯʠʩʣʘ ʧʘʣʠʚʘ ʟʘ ʨʘʭʫʥʦʢ ʣʝʛʢʠʭ ʬʨʘʢʮʽʡ ʟʤʝʥʰʫʻ ʚʠʢʠʜ NOx ʜʠʟʝʣʷʤʠ 

ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʘʣʝ ʟʙʽʣʴʰʫʻ ʚʠʢʠʜ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʚʠʩʦʢʦʦʙʦʨʦʪʥʠʤʠ ʜʠʟʝʣʷʤʠ ʣʝʛʢʦʚʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ ʧʨʠ ʟʘʛʘʣʴʥʦʤʫ ʟʥʠʞʝʥʥʽ ʚʠʢʠʜʫ ʉʅ ʽ ʉʆ; 

ʟʤʝʥʰʝʥʥʷ ʟʤʽʩʪʫ ʩʽʨʢʠ ʚ ʧʘʣʠʚʽ ʟʥʠʞʫʻ ʚʠʢʠʜ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʧʽʜʚʠʱʝʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʡʜʝ ʘʢʪʠʚʥʠʡ ʧʨʦʮʝʩ ʫʪʚʦʨʝʥʥʷ ʩʫʣʴʬʘʪʽʚ; 

ʟʤʝʥʰʝʥʥʷ ʚ ʧʘʣʠʚʽ ʟʤʽʩʪʫ ʘʨʦʤʘʪʠʯʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʟʥʠʞʫʻ ʚʠʢʠʜ ʢʘʥʮʝʨʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ; 

ʜʦʜʘʚʘʥʥʷ ʜʦ ʧʘʣʠʚʘ ʧʨʠʩʘʜʦʢ ʥʘ ʦʩʥʦʚʽ ʙʘʨʽʶ ʘʙʦ ʤʘʨʛʘʥʮʶ ʜʦʟʚʦʣʷʻ ʽʩʪʦʪʥʦ ʟʥʠʟʠʪʠ 

ʜʠʤʥʽʩʪʴ ʽ ʟʤʽʩʪ ʢʘʥʮʝʨʦʛʝʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ; 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʠʨʪʽʚ ʫ ʚʠʛʣʷʜʽ ʜʦʙʘʚʦʢ ʜʦ ʧʘʣʠʚʘ ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʜʠʤʥʽʩʪʴ ʽ ʚʠʢʠʜʠ NOx ʽ ʉʅ, 

ʘʣʝ ʚʠʢʠʜʠ ʉʅ ʽʩʪʦʪʥʦ ʟʨʦʩʪʘʶʪʴ; 

ʜʦʜʘʚʘʥʥʷ ʚʦʜʠ ʫ ʚʧʫʩʢʥʠʡ ʪʨʫʙʦʧʨʦʚʽʜ ʘʙʦ ʮʠʣʽʥʜʨ ʜʠʟʝʣʷ ʟʤʝʥʰʫʻ ʚʠʢʠʜ NOx. ʇʨʦʪʝ ʧʨʠ 

ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʤʦʞʣʠʚʝ ʟʘʤʝʨʟʘʥʥʷ ʚʦʜʠ, ʨʦʟʰʘʨʫʚʘʥʥʷ ʝʤʫʣʴʩʽʾ, ʧʦʷʚʘ ʢʦʨʦʟʽʾ ʽ ʟʙʽʣʴʰʝʥʥʷ 

ʟʥʦʩʫ ʜʝʪʘʣʝʡ; 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʠʤʝʪʠʣʝʬʽʨʘ ʘʙʦ ʨʦʩʣʠʥʥʦʛʦ ʤʘʩʣʘ ʟ ʨʘʧʩʫ ʟʘʙʝʟʧʝʯʫʻ ʟʥʠʞʝʥʥʷ ʰʫʤʫ, ʚʠʢʠʜʽʚ 

ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ, NOʭ, ʉʅ ʽ ʜʠʤʫ. 

ʌʽʣʴʪʨʠ ʜʣʷ ʫʣʦʚʣʶʚʘʥʥʷ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʠʪʠ ʦʯʠʱʝʥʥʷ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ 

ʛʘʟʽʚ. ʇʨʦʪʝ ʚʦʥʠ ʰʚʠʜʢʦ ʟʘʩʤʽʯʫʶʪʴʩʷ ʽ ʩʪʚʦʨʶʶʪʴ ʧʨʦʪʠʪʠʩʢ. ʆʯʠʱʝʥʥʷ ʬʽʣʴʪʨʽʚ ʤʦʞʣʠʚʝ ʾʭ 

ʨʝʛʝʥʝʨʘʮʽʻʶ ʰʣʷʭʦʤ ʚʠʧʘʣʶʚʘʥʥʷ ʚʽʜʢʣʘʜʝʥʴ ʥʘ ʬʽʣʴʪʨʽ ʯʝʨʝʟ 10... 12 ʛʦʜ. ʨʦʙʦʪʠ ʥʘ ʙʦʨʪʫ 

ʘʚʪʦʤʦʙʽʣʷ. ɺʘʨʪʽʩʪʴ ʽ ʩʢʣʘʜʥʽʩʪʴ ʪʘʢʠʭ ʬʽʣʴʪʨʽʚ ʧʦʢʠ ʚʠʩʦʢʽ.  

ɼʠʤʥʽʩʪʴ ʽ ʪʦʢʩʠʯʥʽʩʪʴ ɺɻ ʜʠʟʝʣʷ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʡʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ. 

ʅʝʩʧʨʘʚʥʦʩʪʽ ʽ ʧʦʨʫʰʝʥʥʷ ʨʝʛʫʣʶʚʘʥʴ ʩʠʩʪʝʤ ʽ ʤʝʭʘʥʽʟʤʽʚ ʜʠʟʝʣʷ ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʟʙʽʣʴʰʫʚʘʪʠ ʨʽʚʝʥʴ 

ʜʠʤʥʦʩʪʽ ɺɻ.  

ɺʩʪʘʥʦʚʣʝʥʦ ʪʨʠ ʦʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʧʽʜʚʠʱʝʥʦʾ ʜʠʤʥʦʩʪʽ ɺɻ: ʧʦʨʫʰʝʥʥʷ ʨʝʛʫʣʶʚʘʥʴ ʇɸ, 

ʨʦʟʨʝʛʫʣʶʚʘʥʥʷ ʪʝʧʣʦʚʠʭ ʟʘʟʦʨʽʚ ʢʣʘʧʘʥʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ɻʈʄ ʽ ʟʘʩʤʽʯʝʥʽʩʪʴ ʦʯʠʩʥʠʢʘ ʧʦʚʽʪʨʷ.  

50-55% ʚʩʽʭ ʚʠʧʘʜʢʽʚ ʧʽʜʚʠʱʝʥʦʶ ʜʠʤʥʦʩʪʽ ɺɻ ʜʠʟʝʣʽʚ, ʧʨʠʯʠʥʦʶ ʻ ʧʦʩʪʫʧʦʚʝ ʧʦʛʽʨʰʝʥʥʷ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʽ ʧʦʨʫʰʝʥʥʷ ʨʝʛʫʣʶʚʘʥʴ ʧʘʣʠʚʥʦʾ ʘʧʘʨʘʪʫʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʨʛʘʥʽʟʘʮʽʶ ʽ 

ʧʨʦʪʽʢʘʥʥʷ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʜʠʟʝʣʷ. 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʦʶ ʧʨʠʯʠʥʦʶ ʧʽʜʚʠʱʝʥʦʾ ʜʠʤʥʦʩʪʽ ʻ ʟʥʠʞʝʥʥʷ ʪʠʩʢʫ ʧʦʯʘʪʢʫ ʧʽʜʡʦʤʫ 
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LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 108 

 

 

ʛʦʣʢʠ ʬʦʨʩʫʥʢʠ ʫʥʘʩʣʽʜʦʢ ʫʩʘʜʢʠ ʧʨʫʞʠʥʠ ʬʦʨʩʫʥʢʠ. ʋ ʙʘʛʘʪʴʦʭ ʜʞʝʨʝʣʘʭ ʥʘʛʦʣʦʰʫʻʪʴʩʷ ʧʦʤʽʪʥʠʡ 

ʚʧʣʠʚ ʧʦʯʘʪʢʦʚʦʛʦ ʟʘʪʷʛʫʚʘʥʥʷ ʧʨʫʞʠʥʠ ʛʦʣʢʠ ʬʦʨʩʫʥʢʠ ʥʘ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʜʠʟʝʣʷ. 

ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ, ʧʝʨʰ ʟʘ ʚʩʝ, ʪʠʤ, ʱʦ ʧʽʜʪʨʠʤʢʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʪʠʩʢʫ ʧʦʯʘʣʘ ʫʧʨʠʩʢʫʚʘʥʥʷ 

ʧʘʣʠʚʘ ʟʘʙʝʟʧʝʯʫʻ ʩʚʦʻʯʘʩʥʝ ʽ ʷʢʽʩʥʝ ʩʫʤʽʰʝʫʪʚʦʨʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʧʨʦʮʝʩ ʟʛʦʨʘʥʥʷ ʦʧʪʠʤʽʟʦʚʘʥʠʡ, 

ʤʝʥʰʘ ʯʘʩʪʢʘ ʧʘʣʠʚʘ ʟʛʦʨʘʻ ʥʘ ʣʽʥʽʾ ʨʦʟʰʠʨʝʥʥʷ, ʟʥʠʞʫʻʪʴʩʷ ʞʦʨʩʪʢʽʩʪʴ ʨʦʙʦʪʠ ʽ ʪʝʤʧʝʨʘʪʫʨʘ 

ʜʝʪʘʣʝʡ, ʧʦʣʽʧʰʫʻʪʴʩʷ ʝʢʦʥʦʤʽʯʥʽʩʪʴ. 

ʇʨʠ ʟʤʝʥʰʝʥʥʽ ʧʦʯʘʪʢʦʚʦʛʦ ʟʘʪʷʛʫʚʘʥʥʷ ʧʨʫʞʠʥʠ ʟʤʝʥʰʫʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʠʡ ʪʠʩʢ 

ʫʧʨʠʩʢʫʚʘʥʥʷ ʽ ʝʥʝʨʛʽʷ ʩʪʨʫʤʝʥʷ ʧʘʣʠʚʘ. ʂʨʽʤ ʪʦʛʦ, ʭʘʨʘʢʪʝʨ ʟʤʽʥʠ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʯʘʪʢʦʚʦʛʦ 

ʟʘʪʷʛʫʚʘʥʥʷ ʧʨʫʞʠʥʠ ʛʦʣʢʠ ʬʦʨʩʫʥʢʠ ʩʪʨʦʛʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ. ʇʨʠ ʧʦʨʫʰʝʥʥʽ ʾʭ ʨʝʛʫʣʶʚʘʥʥʷ 

ʧʨʦʪʽʢʘʥʥʷ ʧʨʦʮʝʩʫ ʟʛʦʨʘʥʥʷ ʜʣʷ ʨʽʟʥʠʭ ʮʠʣʽʥʜʨʽʚ ʥʘʚʽʪʴ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ ʜʠʟʝʣʷ ʙʫʜʝ ʨʽʟʥʠʤ. ʎʝ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʥʝʨʽʚʥʦʤʽʨʥʠʭ ʤʝʭʘʥʽʯʥʠʭ ʽ ʪʝʧʣʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʜʝʪʘʣʽ ʮʠʣʽʥʜʨʦʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ 

ʽ ʟʥʠʞʝʥʥʷ ʤʦʪʦʨʝʩʫʨʩʫ ʩʠʣʦʚʦʾ ʫʩʪʘʥʦʚʢʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʨʦʟʧʠʣʶʚʘʥʥʷ ʧʘʣʠʚʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʝʧʦʚʥʦʪʘ ʟʛʦʨʘʥʥʷ, 

ʩʘʞʦʫʪʚʦʨʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʰʝ. ʊʘʢ, ʟʥʠʞʝʥʥʷ ʪʠʩʢʫ ʧʦʯʘʪʢʫ ʧʽʜʡʦʤʫ ʛʦʣʢʠ ʬʦʨʩʫʥʢʠ ʟ 

16 ʄʇʘ ʜʦ 9 ʄʇʘ ʫ ʪʨʘʢʪʦʨʥʠʭ ʜʚʠʛʫʥʽʚ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʨʦʟʧʠʣʶʚʘʥʥʷ ʥʘ 

27%, ʟʙʽʣʴʰʝʥʥʶ ʜʽʘʤʝʪʨʫ ʢʨʘʧʝʣʴ ʥʘ 20%, ʽ ʧʦʛʽʨʰʝʥʥʶ ʧʦʢʘʟʥʠʢʽʚ ʨʦʙʦʪʠ ʜʠʟʝʣʷ. 

ɿʤʝʥʰʝʥʥʷ ʥʘʩʪʘʥʦʚʥʦʛʦ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʫʧʨʠʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʫ 30-35% ʜʠʟʝʣʽʚ, 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʩʫʚʫ ʟʛʦʨʘʥʥʷ ʥʘ ʣʽʥʽʶ ʨʦʟʰʠʨʝʥʥʷ, ʫʧʨʠʩʢʫʚʘʥʝ ʚ ʮʠʣʽʥʜʨ ʧʘʣʠʚʦ ʥʝ ʚʩʪʠʛʘʻ ʟʛʦʨʽʪʠ 

ʧʦʚʥʽʩʪʶ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʠʤʥʽʩʪʴ ʟʨʦʩʪʘʻ ʥʘ 25-30%. 

ʇʨʠ ʟʤʽʥʽ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʫʧʨʠʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʜʫʞʝ ʩʠʣʴʥʦ ʟʤʽʥʶʶʪʴʩʷ ʫʤʦʚʠ 

ʧʝʨʝʜʧʦʣʫʤ'ʷʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʦʩʢʽʣʴʢʠ ʬʽʟʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʟʘʨʷʜʫ ʧʦʙʣʠʟʫ ʚʝʨʭʥʴʦʾ ʤʝʨʪʚʦʾ ʪʦʯʢʠ ʧʨʠ 

ʡʦʛʦ ʩʪʠʩʥʝʥʥʽ ʟʥʘʯʥʦ ʟʤʽʥʶʶʪʴʩʷ.  

ʂʫʪ ʚʠʧʝʨʝʜʞʝʥʥʷ ʫʧʨʠʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʚ ʧʦʯʘʪʢʦʚʠʡ ʧʝʨʽʦʜ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ 

ʚʽʜʧʦʚʽʜʘʻ ʜʽʡʩʥʦʤʫ ʤʦʤʝʥʪʫ ʫʧʨʠʩʢʫʚʘʥʥʷ, ʘʣʝ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʜʠʟʝʣʷ ʽʟ-ʟʘ ʟʥʦʩʫ ʧʣʫʥʞʝʨʥʳʭ ʧʘʨ, 

ʟʙʽʣʴʰʝʥʥʷ ʟʘʟʦʨʽʚ, ʟʤʝʥʰʝʥʥʷ ʪʠʩʢʫ ʧʦʯʘʪʢʫ ʧʽʜʡʦʤʫ ʛʦʣʢʠ ʬʦʨʩʫʥʢʠ ʚʽʥ ʟʤʽʥʶʻʪʴʩʷ. 

ʋʧʨʠʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʦʩʦʙʣʠʚʝ ʽʥʪʝʥʩʠʚʥʦ ʟʤʽʥʶʻʪʴʩʷ ʫ ʙʽʢ ʟʘʧʽʟʥʶʚʘʥʥʷ ʚ ʧʝʨʰʽ ʛʦʜʠʥʠ ʨʦʙʦʪʠ 

ʥʦʚʦʛʦ ʜʚʠʛʫʥʘ ʫʥʘʩʣʽʜʦʢ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʧʣʠʚʫ ʚʩʽʭ ʯʠʥʥʠʢʽʚ. ɺʠʪʦʢʠ ʯʝʨʝʟ ʧʨʝʮʠʟʽʡʥʽ ʧʘʨʠ ʪʘʢʦʞ 

ʨʦʙʣʷʪʴ ʚʧʣʠʚ ʥʘ ʢʫʪʠ ʚʠʧʝʨʝʜʞʝʥʥʷ ʽ ʪʨʠʚʘʣʦʩʪʽ ʧʦʜʘʯʽ: ʟʘʪʷʛʫʶʪʴ ʧʦʯʘʪʦʢ ʽ ʧʨʠʩʢʦʨʶʶʪʴ 

ʟʘʚʝʨʰʝʥʥʷ ʫʧʨʠʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ. ʋ ʟʚ'ʷʟʢʫ ʟ ʥʝʽʜʝʥʪʠʯʥʽʩʪʶ ʧʨʝʮʠʟʽʡʥʠʭ ʧʘʨ, ʚʠʢʣʠʢʘʥʦʶ 

ʪʝʭʥʦʣʦʛʽʻʶ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽ ʧʦʛʨʽʰʥʽʩʪʶ ʨʝʛʫʣʶʚʘʥʴ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʧʦʯʘʪʢʫ ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʨʦʟʢʠʜ 

ʧʘʨʘʤʝʪʨʘ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘʢʦʞ ʟʥʘʯʥʠʡ ʜʣʷ ʢʦʞʥʦʛʦ ʮʠʣʽʥʜʨʘ. 

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʫʥʘʩʣʽʜʦʢ ʟʥʘʯʫʱʦʾ ʯʫʪʣʠʚʦʩʪʽ ʜʦ ʧʨʦʪʠʪʠʩʢʫ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʚ ʮʠʣʽʥʜʨʽ 

ʜʠʟʝʣʷ, ʜʽʡʩʥʠʡ ʢʫʪ ʚʠʧʝʨʝʜʞʝʥʥʷ ʫʧʨʠʩʢʫʚʘʥʥʷ ʧʘʣʠʚʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʘʥʫ ʜʝʪʘʣʝʡ ʢʨʠʚʦʰʠʧʥʦ-

ʰʘʪʫʥʥʦʛʦ ʤʝʭʘʥʽʟʤʫ. 

ʇʦʨʫʰʝʥʥʷ ʨʝʛʫʣʶʚʘʥʥʷ ʟʘʟʦʨʽʚ ʢʣʘʧʘʥʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ɻʈʄ ʩʧʨʠʯʠʥʷʻ ʟʘ ʩʦʙʦʶ ʟʙʽʣʴʰʝʥʥʷ 

ʜʠʤʥʦʩʪʽ. ɿʤʝʥʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʧʦʚʽʪʨʷʥʦʛʦ ʟʘʨʷʜʫ ʚ ʮʠʣʽʥʜʨʽ ʜʦ ʤʦʤʝʥʪʫ ʧʦʯʘʪʢʫ ʧʨʦʮʝʩʫ ʛʦʨʽʥʥʷ 

ʧʘʣʠʚʘ, ʟʥʠʞʫʶʯʠ ʪʠʤ ʩʘʤʠʤ ʢʦʝʬʽʮʽʻʥʪ ʥʘʜʣʠʰʢʫ ʧʦʚʽʪʨʷ ʧʨʠ ʛʦʨʽʥʥʽ. ʂʨʽʤ ʪʦʛʦ, ʧʦʛʽʨʰʝʥʥʷ 

ʛʘʟʦʦʙʤʽʥʫ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʟʤʽʩʪʫ ʟʘʣʠʰʢʦʚʠʭ ʛʘʟʽʚ ʚ ʮʠʣʽʥʜʨʽ ʜʦʜʘʪʢʦʚʦ ʧʦʛʽʨʰʫʻ ʧʨʦʮʝʩ ʛʦʨʽʥʥʷ 

ʧʘʣʠʚʘ.  

ɺʩʪʘʥʦʚʣʝʥʦ ʱʦ ʟʤʝʥʰʝʥʥʷ ʟʘʟʦʨʫ ʤʽʞ ʪʦʨʮʝʤ ʢʣʘʧʘʥʘ ʽ ʰʢʘʨʧʝʪʢʦʶ ʢʦʨʦʤʠʩʣʘ ʥʘ 0,1 ʤʤ ʜʣʷ 

ʜʠʟʝʣʷ ʂɸʄɸɿ-740 ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʜʠʤʥʦʩʪʽ ɺɻ ʥʘ ʨʝʞʠʤʽ ʥʦʤʽʥʘʣʴʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʥʘ 30-

40%, ʟʥʠʞʝʥʥʶ ʝʬʝʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʥʘ 10-12%, ʟʙʽʣʴʰʝʥʥʶ ʧʠʪʦʤʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʥʘ 8-10%. 

ɿʥʘʯʥʦʶ ʤʽʨʦʶ ʜʠʤʥʽʩʪʴ ɺɻ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʘʥʫ ʦʯʠʩʥʠʢʘ ʧʦʚʽʪʨʷ. ʅʝʦʙʩʣʫʞʝʥʠʡ ʦʯʠʩʥʠʢ 

ʧʦʚʽʪʨʷ ʩʣʫʞʠʪʴ ʧʨʠʯʠʥʦʶ ʟʙʽʣʴʰʝʥʥʷ ʜʠʤʥʦʩʪʽ ɺɻ ʥʘ 30-40%, ʟʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʽ 

ʟʙʽʣʴʰʝʥʥʷ ʧʠʪʦʤʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʥʘ 3-5%. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʫʥʘʩʣʽʜʦʢ ʟʙʽʣʴʰʝʥʥʷ 

ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʦʧʦʨʫ ʦʯʠʩʥʠʢʘ ʧʦʚʽʪʨʷ ʧʦʛʽʨʰʫʻʪʴʩʷ ʥʘʧʦʚʥʝʥʥʷ ʮʠʣʽʥʜʨʽʚ ʧʦʚʽʪʨʷʥʠʤ ʟʘʨʷʜʦʤ.  

ɺʠʩʥʦʚʢʠ 

ʈʘʟʦʤ ʟ ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʨʦʙʦʪʠ, ʜʠʟʝʣʽ ʚʦʣʦʜʽʶʪʴ ʽ ʨʷʜʦʤ ʽʩʪʦʪʥʠʭ ʥʝʜʦʣʽʢʽʚ, ʪʘʢʠʭ ʷʢ 

ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʰʫʤʫ, ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʢʘʥʮʝʨʦʛʝʥʥʠʭ ʽ ʚʠʩʦʢʦʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʚ ɺɻ. 

ɿʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʜʠʤʥʽʩʪʴ ɺɻ ʥʘʜʘʻ ʧʦʨʫʰʝʥʥʷ ʨʝʛʫʣʶʚʘʥʴ ʩʠʩʪʝʤ ʽ ʤʝʭʘʥʽʟʤʽʚ ʜʚʠʛʫʥʘ, 

ʟʙʽʣʴʰʝʥʥʷ ʟʥʦʩʫ ʚ ʩʧʦʣʫʯʝʥʥʷʭ. ʄʦʞʣʠʚʽʩʪʴ ʢʦʤʧʝʥʩʫʚʘʪʠ ʟʥʦʩ ʧʝʨʝʜʙʘʯʝʥʘ ʜʘʣʝʢʦ ʥʝ ʫ ʚʩʽʭ 

ʩʧʦʣʫʯʝʥʥʷʭ. 
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LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 109 

 

 

ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʭ ʽ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʤ ʻ ʟʥʦʩ ʮʠʣʠʥʜʨʦʧʦʨʰʥʝʚʦʡ ʛʨʫʧʠ. ʁʦʛʦ 

ʥʝʦʙʦʨʦʪʥʠʡ ʭʘʨʘʢʪʝʨ ʚʠʤʘʛʘʻ ʨʦʟʨʦʙʢʠ ʟʘʭʦʜʽʚ ʱʦʜʦ ʩʪʘʙʽʣʽʟʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ ʨʦʙʦʪʠ ʽ ʟʥʠʞʝʥʥʷ 

ʜʠʤʥʦʩʪʽ ɺɻ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɿʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʧʦʢʘʟʥʠʢʠ ʨʦʙʦʪʠ ʽ ʜʠʤʥʽʩʪʴ ɺɻ ʜʠʟʝʣʷ ʥʘʜʘʻ ʟʤʽʥʫ ʟʥʘʯʝʥʴ ʨʝʛʫʣʶʚʘʣʴʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʇɸ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʙʫʣʘ ʚʠʩʫʥʫʪʘ ʨʦʙʦʯʘ ʛʽʧʦʪʝʟʘ, ʱʦ ʧʨʠʧʫʩʢʘʻ, ʱʦ ʩʪʘʙʽʣʽʟʘʮʽʷ 

ʧʦʢʘʟʥʠʢʽʚ ʨʦʙʦʪʠ ʽ ʟʥʠʞʝʥʥʷ ʜʠʤʥʦʩʪʽ ɺɻ ʜʠʟʝʣʷ, ʱʦ ʤʘʻ ʟʥʦʩ ʎʇɻ, ʤʦʞʣʠʚʽ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʰʣʷʭʦʤ ʟʤʽʥʠ ʟʥʘʯʝʥʴ ʨʝʛʫʣʶʚʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʇɸ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʟʥʠʞʝʥʥʷ ʪʦʢʩʠʯʥʦʩʪʽ ɺɻ ʻ ʾʭ 

ʢʘʪʘʣʽʪʠʯʥʘ ʥʝʡʪʨʘʣʽʟʘʮʽʷ. ʆʩʥʘʱʝʥʥʷ ʜʠʟʝʣʽʚ ʘʚʪʦʪʨʘʢʪʦʨʥʦʾ ʪʝʭʥʽʢʠ ʢʘʪʘʣʽʪʠʯʥʠʤʠ 

ʥʝʡʪʨʘʣʽʟʘʪʦʨʘʤʠ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʦʙʭʽʜʥʠʡ ʨʽʚʝʥʴ ʾʭ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. ɸʢʩʝʥʦʚ, ʀ.ʗ. ʊʨʘʥʩʧʦʨʪ ʠ ʦʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [ʊʝʢʩʪ] / ʀ.ʗ. ɸʢʩʝʥʦʚ, ɺ.ʀ. ɸʢʩʝʥʦʚ. - 

ʄ.:ʊʨʘʥʩʧʦʨʪ, 1986. ï 176ʩ. 

2. ɸʤʙʘʨʮʫʤʷʥ, ɺ.ɺ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ [ʊʝʢʩʪ] / ɺ.ɺ. ɸʤʙʘʨʮʫʤʷʥ, 

ɺ.ɹ. ʅʦʩʦʚ, ɺ.ʀ. ʊʘʛʘʩʦʚ, ɺ.ʀ. ʉʘʨʙʘʝʚ. ï ʄ.: ʅʘʫʯʪʝʭʣʠʪʠʟʜʘʪ, 1999. ï 252 ʩ. 

3.  ɿʘʚʠʩʠʤʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʜʠʟʝʣʷ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ ʨʘʩʧʳʣʠʪʝʣʷ ʬʦʨʩʫʥʢʠ / ɺ.ɸ. ʄʘʨʢʦʚ, ʉ.ʅ.ɼʝʚʷʪʢʠʥ, 

ɺ.ʀ. ʄʘʣʴʯʫʢ // ɺʝʩʪʥʠʢ ʄɻʊʋ ʠʤ. ʅ.ʕ. ɹʘʫʤʘʥʘ. ʉʝʨ. ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ.- 2005.-ˉ1.- ʉ.93-94 

4. ʉʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. ʉʧʨʘʚʦʯʥʦʝ ʧʦʩʦʙʠʝ / ɻ.ɺ. ɻʝʪʤʘʥʝʮ, ɺ.ɸ. 

ʃʠʭʘʥʦʚ. - ʄ., 1993. - 328 ʩ. 

5. ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ ʤʘʰʠʥ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ɺ.ʀ. ʏʝʨʥʦʠʚʘʥʦʚ, 

ɺ.ɺ. ɹʣʝʜʥʳʭ, ɸ.ʕ. ʉʝʚʝʨʥʳʡ ʠ ʜʨ. / ʇʦʜ ʨʝʜ. ɺ.ʀ. ʏʝʨʥʦʠʚʘʥʦʚʘ. - ʄ. - ʏʝʣʷʙʠʥʩʢ: ɻʆʉʅʀʊʀ, ʏɻɸʋ, 2003. - 992 ʩ. 

6.  ɸʩʪʘʭʦʚ ʀ.ɺ., ɻʦʣʫʙʢʦʚ ʃ.ʀ. ʠ ʜʨ. ʊʦʧʣʠʚʥʳʝ ʩʠʩʪʝʤʳ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʜʠʟʝʣʝʡ. - ʄ.: 

ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1990.-228 ʩ. 

7. ɹʘʭʪʠʘʨʦʚ ʅ.ʀ. ʠ ʜʨ. ʊʦʧʣʠʚʥʘʷ ʘʧʧʘʨʘʪʫʨʘ ʪʨʘʢʪʦʨʥʳʭ ʠ ʢʦʤʙʘʡʥʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ. - ʄ.: ʂʦʣʦʩ, 1980. - 

159 ʩ. 

8. ɹʝʩʩʦʥʦʚ ɺ.ʄ., ʅʦʚʦʜʚʦʨʩʢʠʡ ɺ.ʖ. ʌʠʨʤʝʥʥʳʡ ʨʝʤʦʥʪ ʜʚʠʛʘʪʝʣʝʡ ʂʘʤɸɿ-740 // ɸʚʪʦʤʦʙʠʣʴʥʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ: ɽʞʝʤʝʩ. ʧʨʦʠʟʚʦʜ.-ʪʝʭʥ. ʞʫʨʥ. - ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1989.- ˉ3.- ʉ.25. 

9. ɻʆʉʊ 18509-88. ɼʠʟʝʣʠ ʪʨʘʢʪʦʨʥʳʝ ʠ ʢʦʤʙʘʡʥʦʚʳʝ. ʄʝʪʦʜʳ ʩʪʝʥʜʦʚʳʭ ʠʩʧʳʪʘʥʠʡ. - ʄ.: ʀʟʜ-ʚʦ 

ʩʪʘʥʜʘʨʪʦʚ, 1988.-70 ʩ. 

10. ɻʆʉʊ 14846-81. ɼʚʠʛʘʪʝʣʠ ʘʚʪʦʤʦʙʠʣʴʥʳʝ. ʄʝʪʦʜʳ ʩʪʝʥʜʦʚʳʭ ʠʩʧʳʪʘʥʠʡ. - ʄ.: ʀʟʜ-ʚʦ ʩʪʘʥʜʘʨʪʦʚ, 

1981. - 53 ʩ. 

 

ʋɼʂ: 621.43.052 

ɼʆʉʃɯɼɾɽʅʅʗ ʈʆɹʆʊʀ ɽʃɽʄɽʅʊɯɺ ʊʋʈɹʆʂʆʄʇʈɽʉʆʈɸ ɼɺɿ 

ɹ. ʄʘʨʪʠʥʝʥʢʦ, ʩʪ. ʛʨ. ɸʊ-18ʄ(1,9), 

ʆ. ɹʝʚʟ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮ̔ʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɼʦ ʩʫʯʘʩʥʠʭ ʧʦʨʰʥʝʚʠʭ ʜʚʠʛʫʥʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ (ɼɺɿ) ʧʨʝʜôʷʚʣʷʶʪʴʩʷ ʚʠʩʦʢʽ ʚʠʤʦʛʠ 

ʧʦ ʧʦʪʫʞʥʦʩʪʽ ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʽ ʝʢʦʣʦʛʽʯʥʦʩʪʽ. ɼʣʷ ʾʭ ʜʦʪʨʠʤʘʥʥʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʬʦʨʩʫʚʘʥʥʷ ʤʝʪʦʜʦʤ 

ʛʘʟʦʪʫʨʙʽʥʥʦʛʦ ʥʘʜʫʚʫ, ʷʢʝ ʟʘ ʦʩʪʘʥʥʽʡ ʯʘʩ ʥʘʙʫʣʦ ʰʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ. ʉʘʤʝ ʟ 

ʟʙʽʣʴʰʝʥʥʷʤ ʩʪʫʧʝʥʷ ʥʘʜʫʚʫ ʚ ʧʦʨʰʥʝʚʠʭ ɼɺɿ ʟʨʦʩʪʘʶʪʴ ʪʝʨʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨ 

ʽ ʽʥʰʽ ʜʝʪʘʣʽ ʜʚʠʛʫʥʘ. ʇʨʠ ʮʴʦʤʫ ʚʥʘʩʣʽʜʦʢ ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʟʥʠʞʫʻʪʴʩʷ 

ʨʝʩʫʨʩ ɼɺɿ, ʘ ʦʩʦʙʣʠʚʦ ʧʽʜʰʠʧʥʠʢʦʚʦʛʦ ʚʫʟʣʘ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʘ. 

ʋʤʦʚʠ ʨʦʙʦʪʠ ʧʽʜʰʠʧʥʠʢʦʚʦʛʦ ʚʫʟʣʘ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʘ ʦʙʫʤʦʚʣʝʥʽ ʰʠʨʦʢʠʤ ʜʽʘʧʘʟʦʥʦʤ 

ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʜʠʟʝʣʴʥʠʭ ʜʚʠʛʫʥʽʚ. ɯ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʘ 

ʧʨʠ ʥʘʩʪʫʧʥʠʭ ʥʘʡʙʽʣʴʰ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʦʻʜʥʘʥʥʷʭ ʮʠʭ ʨʝʞʠʤʽʚ, ʘ ʩʘʤʝ: 

- ʧʨʠ ʧʫʩʢʫ ʽ ʟʫʧʠʥʮʽ ʚ ʫʤʦʚʘʭ ʥʝʩʪʘʯʽ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; 

- ʧʨʠ ʧʨʦʛʨʽʚʘʥʥʽ, ʢʦʣʠ ʤʘʻ ʤʽʩʮʝ ʥʠʟʴʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʽ ʚʠʩʦʢʠʡ ʪʠʩʢ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; 

- ʧʨʠ ʨʽʟʢʦ ʟʤʽʥʥʠʭ ʰʚʠʜʢʽʩʥʠʭ ʨʝʞʠʤʘʭ ʚ ʫʤʦʚʘʭ ʤʽʥʣʠʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ; 
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- ʧʨʠ ʟʙʽʣʴʰʝʥʠʭ ʟʘʟʦʨʘʭ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʥʦʰʫʚʘʥʥʷ ʧʽʜʰʠʧʥʠʢʽʚ ʽ ʨʦʟʙʘʣʘʥʩʦʚʘʥʦʤʫ ʨʦʪʦʨʽ; 

- ʧʨʠ ʨʽʟʢʦʤʫ ʧʘʜʽʥʥʽ ʪʠʩʢʫ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʝʨʝʜ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʦʤ, ʧʦʚôʷʟʘʥʠʭ ʟ 

ʚʽʜʤʦʚʦʶ ʚʫʟʣʽʚ ʽ ʜʝʪʘʣʝʡ ʩʠʩʪʝʤʠ ʟʤʘʱʝʥʥʷ [1]. 

ʆʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʫʤʦʚ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʧʽʜʰʠʧʥʠʢʦʚʦʛʦ ʚʫʟʣʘ ʻ ʟʙʝʨʝʞʝʥʥʷ ʩʪʽʡʢʦʛʦ 

ʦʙʝʨʪʘʥʥʷ ʨʦʪʦʨʘ (ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʚʽʜʭʠʣʝʥʥʷʤ ʧʦʣʦʞʝʥʥʷ ʦʩʽ ʚʘʣʫ ʚʽʜ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʢʦʨʧʫʩʫ ʧʽʜ 

ʧʽʜʰʠʧʥʠʢ). 

ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʚʽʜʤʦʚ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʘ. ɺʦʥʠ ʜʽʣʷʪʴʩʷ ʥʘ ʜʚʽ ʛʨʫʧʠ: ʜʝʬʝʢʪʠ 

ʧʦʚôʷʟʘʥʽ ʟ ʨʫʡʥʫʚʘʥʥʷʤ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʧʘʜʘʥʥʷ ʩʪʦʨʦʥʥʴʦʛʦ ʧʨʝʜʤʝʪʘ; ʜʝʬʝʢʪʠ ʧʦʚôʷʟʘʥʽ ʟʽ 

ʟʥʦʰʫʚʘʥʥʷʤ ʦʩʥʦʚʥʠʭ ʜʝʪʘʣʝʡ ʚ ʨʽʟʥʠʭ ʨʝʞʠʤʘʭ ʨʦʙʦʪʠ. 

ʉʪʦʨʦʥʥʽ ʧʨʝʜʤʝʪʠ, ʷʢ ʬʨʘʛʤʝʥʪʠ ʪʢʘʥʠʥʠ, ʫʱʽʣʴʥʶʚʘʯʘ, ʛʝʨʤʝʪʠʢʘ, ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ 

ʩʝʨʡʦʟʥʽ ʥʘʩʣʽʜʢʠ. ɿʘʟʚʠʯʘʡ ʣʦʧʘʪʢʠ ʟʘʛʠʥʘʶʪʴʩʷ ʥʘʟʘʜ, ʘ ʚ ʢʨʠʪʠʯʥʠʭ ʚʠʧʘʜʢʘʭ ʝʣʝʤʝʥʪʠ ʣʦʧʘʪʦʢ 

ʤʦʞʫʪʴ ʨʫʡʥʫʚʘʪʠʩʷ, ʚʥʘʩʣʽʜʦʢ ʚʪʦʤʠ ʤʝʪʘʣʫ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ (ʨʠʩ. 1). 

 

ʈʠʩʫʥʦʢ 1 ï ʈʫʡʥʫʚʘʥʥʷ ʣʦʧʘʪʦʢ ʪʫʨʙʽʥʥʠʭ ʢʦʣʽʩ 

ɯʩʪʦʪʥʫ ʥʝʙʝʟʧʝʢʫ ʥʝʩʫʪʴ ʤʘʣʝʥʴʢʽ ʯʘʩʪʠʥʢʠ ʽʨʞʽ (ʟ ʚʠʧʫʩʢʥʦʛʦ ʢʦʣʝʢʪʦʨʘ). ʊʚʝʨʜʠʡ ʧʨʝʜʤʝʪ 

ʱʦ ʧʦʧʘʜʘʻ ʥʘ ʪʫʨʙʽʥʫ ʧʦʰʢʦʜʞʫʻ ʚʭʽʜʥʽ ʢʨʦʤʢʠ ʣʦʧʘʪʦʢ ʢʨʠʣʴʯʘʪʢʠ (ʨʠʩ. 1), ʚʠʚʦʜʷʯʠ ʪʠʤ ʩʘʤʠʤ, 

ʪʫʨʙʦʢʦʤʧʨʝʩʦʨ ʟ ʣʘʜʫ. ɼʦ ʪʚʝʨʜʠʭ ʧʨʝʜʤʝʪʽʚ, ʷʢʽ ʯʘʩʪʦ ʧʦʪʨʘʧʣʷʶʪʴ ʥʘ ʣʦʧʘʪʢʠ ʪʫʨʙʽʥʥʦʛʦ ʢʦʣʝʩʘ, 

ʚʽʜʥʦʩʷʪʴʩʷ: 

- ʫʣʘʤʢʠ ʯʘʩʪʠʥ ʢʣʘʧʘʥʽʚ, ʥʘʧʨʘʚʣʷʶʯʠʭ ʚʪʫʣʦʢ ʽ ʩʽʜʝʣ; 

- ʥʝʧʨʘʚʠʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʘ ʧʨʦʢʣʘʜʢʘ (ʯʘʩʪʠʥʠ ʧʨʦʢʣʘʜʢʠ ʤʦʞʫʪʴ ʚʽʜʽʨʚʘʪʠʩʷ ʽ ʧʦʪʨʘʧʠʪʠ ʚ 

ʚʠʧʫʩʢʥʠʡ ʢʦʣʝʢʪʦʨ); 

- ʙʦʣʪʠ, ʛʘʡʢʠ ʽ ʰʘʡʙʠ, ʷʢʽ ʧʨʠ ʟʘʤʽʥʽ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʘ ʧʘʜʘʶʪʴ ʚ ʚʠʧʫʩʢʥʠʡ ʢʦʣʝʢʪʦʨ. 

ʄʘʶʯʠ ʚʠʩʦʢʫ ʢʽʥʝʪʠʯʥʫ ʝʥʝʨʛʽʶ, ʟʜʘʪʥʽ ʟʘʚʜʘʪʠ ʩʫʪʪʻʚʽ ʧʦʰʢʦʜʞʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ, ʱʦ 

ʦʙʝʨʪʘʻʪʴʩʷ ʟ ʚʠʩʦʢʦʶ ʰʚʠʜʢʽʩʪʶ, ʥʘʚʽʪʴ ʧʨʠ ʥʝʟʥʘʯʥʦʤʫ ʩʚʦʻʤʫ ʨʦʟʤʽʨʽ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʘʯʥʠʭ 

ʫʰʢʦʜʞʝʥʴ ʪʫʨʙʽʥʥʦʛʦ ʢʦʣʝʩʘ. ɸʙʨʘʟʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʫ ʚʠʛʣʷʜʽ ʪʚʝʨʜʦʾ ʬʨʘʢʮʽʾ, ʷʢʽ ʧʨʦʥʠʢʣʠ ʫ ʚʧʫʩʢ, 

ʚʠʢʣʠʢʘʶʪʴ ʝʨʦʟʽʶ ʣʦʧʘʪʦʢ, ʥʝʤʠʥʫʯʝ ʚʝʜʫʪʴ ʾʭ ʜʦ ʨʫʡʥʫʚʘʥʥʷ [2]. 

ʈʫʡʥʫʚʘʥʥʷ ʪʫʨʙʽʥʥʠʭ ʢʦʣʽʩ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʯʝʨʝʟ ʚʪʨʘʪʫ ʩʪʽʡʢʦʩʪʽ ʨʦʙʦʪʠ ʥʘ ʨʝʞʠʤʘʭ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʤʧʘʞʫ, ʧʨʠ ʷʢʦʤʫ ʚʠʥʠʢʘʶʪʴ ʨʽʟʢʽ ʧʝʨʽʦʜʠʯʥʽ ʢʦʣʠʚʘʥʥʷ ʪʠʩʢʫ ʽ ʚʠʪʨʘʪʠ ʧʦʚʽʪʨʷ. 

ʇʨʠ ʧʦʤʧʘʞʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʚʽʙʨʘʮʽʾ ʣʦʧʘʪʦʢ ʽ ʥʘʢʦʧʠʯʝʥʥʷ ʚ ʥʠʭ 

ʚʪʦʤʥʠʭ ʧʦʰʢʦʜʞʝʥʴ [3]. 

ʇʦʰʢʦʜʞʝʥʥʷ ʜʘʥʦʛʦ ʪʠʧʫ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʣʠʢʘʥʽ ʽ ʜʦʪʠʢʦʤ ʦʙʝʨʪʦʚʦʛʦ ʨʦʪʦʨʘ ʦʙ ʢʦʨʧʫʩ 

ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʘ, ʚʥʘʩʣʽʜʦʢ ʟʥʦʩʫ ʜʝʪʘʣʝʡ ʚ ʩʧʦʣʫʯʝʥʥʽ ʧʽʜʰʠʧʥʠʢʦʚʦʛʦ ʚʫʟʣʘ. 

ʅʘʡʙʽʣʴʰ ʩʣʘʙʢʠʤʠ ʣʘʥʢʘʤʠ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʘ ʻ ʩʧʦʣʫʯʝʥʥʷ çʚʘʣ ʨʦʪʦʨʘ -ʧʽʜʰʠʧʥʠʢʠè ʽ 

çʟʦʚʥʽʰʥʷ ʧʦʚʝʨʭʥʷ ʧʽʜʰʠʧʥʠʢʘ - ʦʪʚʽʨ ʢʦʨʧʫʩʫè, ʚʫʟʣʘ ʛʘʟʦʤʘʩʣʷʥʦʛʦ ʫʱʽʣʴʥʝʥʥʷ ʜʦʚʛʦʚʽʯʥʽʩʪʴ 

ʷʢʠʭ ʚʠʟʥʘʯʘʻ ʨʝʩʫʨʩ ʘʛʨʝʛʘʪʫ. 

ɺ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ ʨʦʙʦʯʽ ʢʦʣʝʩʘ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʽʚ ʜʽʶʪʴ ʚʽʜʮʝʥʪʨʦʚʽ ʩʠʣʠ ʽ 

ʧʫʣʴʩʫʶʯʠʡ ʪʠʩʢ ʛʘʟʽʚ. ʇʽʜ ʜʽʻʶ ʟʤʽʥʥʠʭ ʟʫʩʠʣʴ ʚʠʥʠʢʘʶʪʴ ʚʽʙʨʘʮʽʾ ʜʠʩʢʘ ʽ ʣʦʧʘʪʦʢ. 

ʋ ʚʘʞʢʠʭ ʫʤʦʚʘʭ ʧʨʘʮʶʻ ʢʦʣʝʩʦ ʪʫʨʙʽʥʠ, ʱʦ ʩʧʨʠʡʤʘʻ ʜʽʶ ʚʠʩʦʢʠʭ ʥʝʩʪʘʙʽʣʴʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʽ 

ʩʪʨʠʙʢʽʚ ʪʠʩʢʫ. ʊʝʤʧʝʨʘʪʫʨʘ ʛʘʟʽʚ ʧʝʨʝʜ ʪʫʨʙʽʥʦʶ ʧʨʠ ʪʨʠʚʘʣʽʡ ʨʦʙʦʪʽ ʜʦʩʷʛʘʻ 700 Áʉ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʢʦʨʧʫʩʥʠʭ ʜʝʪʘʣʝʡ ʜʦʩʷʛʘʻ 107...147 Áʉ ʟ ʙʦʢʫ ʢʦʤʧʨʝʩʦʨʘ ʽ 670...720 Áʉ ʟ ʙʦʢʫ ʪʫʨʙʽʥʠ [4]. 

ɺʪʫʣʢʘ ʧʽʜʰʠʧʥʠʢʽʚ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʘ ʩʧʨʠʡʤʘʻ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʨʠ ʦʙʝʨʪʘʥʥʽ ʚʘʣʘ ʨʦʪʦʨʘ, ʷʢ 

ʚ ʨʘʜʽʘʣʴʥʦʤʫ, ʪʘʢ ʽ ʚ ʦʩʴʦʚʦʤʫ ʥʘʧʨʷʤʢʫ (ʧʽʜʰʠʧʥʠʢʦʚʠʡ ʚʫʟʦʣ ʟ ʥʝ ʦʙʝʨʪʘʶʯʦʶ ʤʦʥʦ ʚʪʫʣʢʦʶ). 

ɿʤʘʱʝʥʥʷ ʧʽʜʰʠʧʥʠʢʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʠʤʫʩʦʚʦʶ ʧʦʜʘʯʝʶ ʤʘʩʪʠʣʘ ʧʽʜ ʪʠʩʢʦʤ ʽʟ ʩʠʩʪʝʤʠ ʤʘʱʝʥʥʷ 

ʜʚʠʛʫʥʘ. 
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LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 111 

 

 

ʅʘ ʧʽʜʰʠʧʥʠʢʠ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʘ ʚ ʨʘʜʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʜʽʶʪʴ: 

- ʚʘʛʘ ʨʦʪʦʨʘ; 

- ʩʠʣʘ ʚʽʜ ʪʠʩʢʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ, ʟʤʽʥʥʘ ʟʘ ʚʝʣʠʯʠʥʦʶ ʽ ʧʦʩʪʽʡʥʘ ʧʦ ʥʘʧʨʷʤʢʫ; 

- ʚʽʜʮʝʥʪʨʦʚʽ ʩʠʣʠ ʥʝʚʨʽʚʥʦʚʘʞʝʥʠʭ ʤʘʩ ʨʦʪʦʨʘ, ʩʠʣʠ ʚʽʜ ʛʽʨʦʩʢʦʧʽʯʥʦʛʦ ʤʦʤʝʥʪʫ; 

- ʚʽʜʮʝʥʪʨʦʚʽ ʩʠʣʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʧʨʝʮʝʩʽʾ ʚʘʣʘ ʨʦʪʦʨʘ. 

ʉʠʣʠ ʚʽʜ ʥʝʚʨʽʚʥʦʚʘʞʝʥʠʭ ʤʘʩ ʨʦʪʦʨʘ ʟʘʣʝʞʘʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʚʽʜ ʪʦʯʥʦʩʪʽ ʡʦʛʦ ʙʘʣʘʥʩʫʚʘʥʥʷ. 

ɺʘʣ ʨʦʪʦʨʘ ʚ ʧʽʜʰʠʧʥʠʢʫ ʚʥʘʩʣʽʜʦʢ ʩʠʣ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚʽʜ ʜʠʩʙʘʣʘʥʩʫ, ʧʨʠ ʩʪʘʣʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ 

ʦʧʠʩʫʻ ʜʝʷʢʫ ʟʘʤʢʥʫʪʫ ʪʨʘʻʢʪʦʨʽʶ, ʷʢʘ ʙʣʠʟʴʢʘ ʜʦ ʢʨʫʛʦʚʦʾ. 

ʅʝʨʽʚʥʽʩʪʴ ʤʘʩ ʽ ʚʽʜʮʝʥʪʨʦʚʠʭ ʩʠʣ ʚʽʜ ʥʝʚʨʽʚʥʦʚʘʞʝʥʦʩʪʽ ʨʦʪʦʨʘ ʟ ʙʦʢʫ ʢʦʣʽʩ ʢʦʤʧʨʝʩʦʨʘ ʽ 

ʪʫʨʙʽʥʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʨʦʪʦʨ ʟʜʽʡʩʥʶʻ ʧʨʦʮʝʩʽʡʥʠʡ ʨʫʭ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʠʥʘʤʽʯʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʠʩʪʝʤʠ ʨʦʪʦʨ - ʧʽʜʰʠʧʥʠʢ - ʦʧʦʨʠ. ʊʨʘʻʢʪʦʨʽʷ ʧʝʨʝʤʽʱʝʥʥʷ ʢʽʥʮʷ ʚʘʣʘ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʭ ʢʦʣʠʚʘʥʴ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʚʘʣʫ ʽ ʥʠʟʴʢʦʯʘʩʪʦʪʥʠʭ, 

ʱʦ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʚʽʙʨʘʮʽʡ ʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʽ ʟʦʚʥʽʰʥʴʦʤʫ ʰʘʨʽ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʫʟʣʘ 

ʧʽʜʰʠʧʥʠʢʽʚ [4]. 

ʅʘʡʙʽʣʴʰ ʥʝʩʧʨʠʷʪʣʠʚʠʤ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤ ʨʝʞʠʤʦʤ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ 

ʥʘʜʽʡʥʽʩʪʴ ʚʫʟʣʘ ʧʽʜʰʠʧʥʠʢʽʚ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʘ, ʻ ʨʝʞʠʤ ʧʫʩʢʫ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʤʽʥʫʩʦʚʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ. ʇʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʨʦʢʘʯʫʚʘʥʥʷ ʚ ʩʠʩʪʝʤʫ ʤʘʱʝʥʥʷ ʤʘʩʪʠʣʦ ʜʦ 

ʧʽʜʰʠʧʥʠʢʽʚ ʥʘʜʭʦʜʠʪʴ ʟ ʜʝʷʢʦʶ ʟʘʪʨʠʤʢʦʶ ʽ ʤʽʥʽʤʘʣʴʥʦ ʥʝʦʙʭʽʜʥʠʡ ʪʠʩʢ ʤʘʩʪʠʣʘ 0,15 ʄʇʘ 

ʜʦʩʷʛʘʻʪʴʩʷ ʥʝ ʨʘʥʽʰʝ ʥʽʞ ʯʝʨʝʟ 30 ʩʝʢʫʥʜ ʧʽʩʣʷ ʧʫʩʢʫ ʜʚʠʛʫʥʘ [4], ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʘʢ ʟʚʘʥʦʛʦ 

çʛʨʘʥʠʯʥʦʛʦ ʪʝʨʪʷè ʽ ʽʥʪʝʥʩʠʚʥʦ ʟʥʦʰʫʻʪʴʩʷ ʧʘʨʘ ʪʝʨʪʷ. 

ʅʝʜʦʩʪʘʪʥʷ ʧʦʜʘʯʘ ʤʘʩʪʠʣʘ ʧʨʠ ʚʠʩʦʢʽʡ ʯʘʩʪʦʪʽ ʦʙʝʨʪʘʥʥʷ ʨʦʪʦʨʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪʠ ʡʦʛʦ 

ʩʪ̔ʡʢʦʩʪʽ, ʟʤʝʥʰʝʥʥʶ ʜʝʤʧʬʽʨʫʚʘʥʥʷ ʚ ʧʽʜʰʠʧʥʠʢʘʭ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʟʨʦʩʪʘʻ ʘʤʧʣʽʪʫʜʘ ʢʦʣʠʚʘʥʴ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʽ ʟʘ ʨʘʭʫʥʦʢ ʥʘʷʚʥʦʩʪʽ ʥʝʟʙʘʣʘʥʩʦʚʘʥʠʭ ʤʘʩ ʨʦʪʦʨʘ ʽ ʧʨʝʮʝʩʽʾ ʚʘʣʘ ʨʦʪʦʨʘ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʢʦʥʪʘʢʪʫ ʧʦʚʝʨʭʦʥʴ ʪʝʨʪʷ ʚʘʣʘ ʨʦʪʦʨʘ ʽ ʧʽʜʰʠʧʥʠʢʘ, ʽ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʚ ʤʘʩʪʠʣʽ ʘʙʨʘʟʠʚʥʠʭ 

ʯʘʩʪʠʥʦʢ - ʜʦ ʘʙʨʘʟʠʚʥʦʛʦ ʟʥʦʩʫ (ʨʠʩ. 2 ʽ 3). ʇʨʠ ʟʙʽʣʴʰʝʥʠʭ ʟʘʟʦʨʘʭ ʚ ʧʽʜʰʠʧʥʠʢʦʚʦʤʫ ʚʫʟʣʽ 

ʧʦʤʽʪʥʦ ʧʦʛʽʨʰʫʻʪʴʩʷ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʛʘʟʦʤʘʩʣʷʥʠʭ ʫʱʽʣʴʥʝʥʴ, ʥʘʚʽʪʴ ʟʽʙʨʘʥʠʭ ʚ ʧʦʚʥʽʡ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʟ ʪʝʭʥʽʯʥʠʤʠ ʚʠʤʦʛʘʤʠ. 

  

ʈʠʩʫʥʦʢ 2 ï ɿʥʦʰʫʚʘʥʥʷ ʚʘʣʘ ʨʦʪʦʨʘ 

ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʘ 
ʈʠʩʫʥʦʢ 3 ï ɿʥʦʰʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ 

ʧʽʜʰʠʧʥʠʢʘ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʘ 

ʆʩʥʦʚʥʠʤ ʚʠʜʦʤ ʟʥʦʰʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʧʽʜʰʠʧʥʠʢʦʚʦʛʦ ʚʫʟʣʘ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʘ ʻ ʘʙʨʘʟʠʚʥʠʡ ʽ 

ʛʽʜʨʦʘʙʨʘʟʠʚʥʠʡ ʟʥʦʩ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʫ ʜʚʠʛʫʥʽʚ ʬʽʣʴʪʨʘ ʦʯʠʱʝʥʥʷ ʤʘʩʪʠʣʘ ʟʘʚʞʜʠ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʧʘʜʘʥʥʷ ʘʙʨʘʟʠʚʥʦʛʦ ʧʠʣʫ ʚ ʩʠʩʪʝʤʫ ʤʘʱʝʥʥʷ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʘ. ɿʘʙʨʫʜʥʝʥʝ ʤʘʩʪʠʣʦ 

ʚʝʜʝ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ ʧʘʨ ʪʝʨʪʷ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʘ ʚ ʬʦʨʤʽ ʘʙʨʘʟʠʚʥʦʛʦ ʟʥʦʩʫ ʧʨʦʜʫʢʪʘʤʠ ʢʦʢʩʫʚʘʥʥʷ 

ʤʘʩʪʠʣʘ ʘʙʦ ʘʙʨʘʟʠʚʥʠʤʠ ʯʘʩʪʠʥʢʘʤʠ. ʈʦʟʤʽʨʠ ʯʘʩʪʠʥʦʢ ʟʘʣʝʞʘʪʴ ʚʽʜ ʷʢʦʩʪʽ ʬʽʣʴʪʨʘʮʽʾ ʤʘʩʪʠʣʘ ʽ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʜʽʘʧʘʟʦʥʽ 10é400 ʤʢʤ. ʆʩʥʦʚʥʦʶ ʬʨʘʢʮʽʻʶ ʻ ʯʘʩʪʠʥʢʠ ʨʦʟʤʽʨʦʤ 10é150 ʤʢʤ [4]. 

ɸʙʨʘʟʠʚʥʫ ʜʽʶ ʥʘ ʜʝʪʘʣʽ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʘ ʤʦʞʫʪʴ ʥʘʜʘʚʘʪʠ ʢʚʘʨʮʦʚʽ ʯʘʩʪʠʥʢʠ, ʤʝʪʘʣʝʚʘ ʩʪʨʫʞʢʘ, 

ʧʨʦʜʫʢʪʠ ʢʦʨʦʟʽʾ ʽ ʪ.ʜ. ʊʘʢʦʞ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚʽʜʢʣʘʜʝʥʥʷ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ, ʧʦ ʷʢʠʭ ʧʦʜʘʻʪʴʩʷ ʽ 

ʚʽʜʚʦʜʠʪʴʩʷ ʤʘʩʪʠʣʦ ʚ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨ. ʎʽ ʚʽʜʢʣʘʜʝʥʥʷ ʟʥʘʯʥʦ ʟʤʝʥʰʫʶʪʴ ʧʣʦʱʫ ʧʨʦʭʽʜʥʦʛʦ 

ʧʝʨʝʪʠʥʫ ʪʨʫʙʦʧʨʦʚʦʜʫ, ʘ ʽʥʦʜʽ ʽ ʧʦʚʥʽʩʪʶ ʟʘʙʠʚʘʶʪʴ ʪʨʫʙʦʧʨʦʚʦʜʠ. ɼʣʷ ʥʦʨʤʘʣʴʥʦʾ ʨʦʙʦʪʠ 

ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʘ ʜʫʞʝ ʚʘʞʣʠʚʦ, ʱʦʙ ʧʨʠ ʚʘʞʢʠʭ ʫʤʦʚʘʭ ʨʦʙʦʪʠ ʧʦʜʘʚʘʣʘʩʷ ʧʝʚʥʘ ʢʽʣʴʢʽʩʪʴ ʤʘʩʪʠʣʘ 

ʚ ʧʽʜʰʠʧʥʠʢʠ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʘ. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ʤʘʻ ʙʫʪʠ ʛʘʨʘʥʪʦʚʘʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʘʩʪʠʣʘ ʽ ʬʽʣʴʪʨʽʚ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ, ʘ ʪʘʢʦʞ ʛʘʨʘʥʪʦʚʘʥʘ ʾʭ ʩʚʦʻʯʘʩʥʘ ʟʘʤʽʥʘ ʟʛʽʜʥʦ ʟ ʧʨʠʧʠʩʘʤʠ ʟʘʚʦʜʫ-

ʚʠʨʦʙʥʠʢʘ. 
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LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 112 

 

 

ʇʦʰʢʦʜʞʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʙʨʫʜʥʝʥʦʛʦ ʤʘʩʪʠʣʘ ʤʦʞʫʪʴ ʤʘʪʠ ʪʘʢʽ ʧʨʠʯʠʥʠ: 

Å - ʧʦʰʢʦʜʞʝʥʠʡ, ʟʘʩʤʽʯʝʥʠʡ ʘʙʦ ʥʠʟʴʢʦʾ ʷʢʦʩʪʽ ʤʘʩʣʷʥʠʡ ʬʽʣʴʪʨ; 

Å - ʧʦʪʨʘʧʣʷʥʥʷ ʙʨʫʜʫ ʧʽʜ ʯʘʩ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ; 

Å - ʥʝʩʧʨʘʚʥʽʩʪʴ ʦʙʭʽʜʥʦʛʦ ʢʣʘʧʘʥʘ ʤʘʩʣʷʥʦʛʦ ʬʽʣʴʪʨʘ; 

Å - ʥʠʟʴʢʦʷʢʽʩʥʝ ʤʘʩʪʠʣʦ ʟ ʢʦʢʩʽʚʥʠʤ ʫʪʚʦʨʝʥʥʷʤʠ ʘʙʦ ʤʘʩʪʠʣʦ ʥʝ ʨʝʢʦʤʝʥʜʦʚʘʥʝ ʚʠʨʦʙʥʠʢʦʤ. 

ɺʥʘʩʣʽʜʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʙʨʫʜʥʝʥʦʛʦ ʤʘʩʪʠʣʘ, ʦʩʦʙʣʠʚʦ ʥʘ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʧʽʜʰʠʧʥʠʢʘ 

ʜʦʙʨʝ ʧʦʤʽʪʥʽ ʩʣʽʜʠ ʢʘʚʽʪʘʮʽʡʥʦʛʦ ʟʥʦʩʫ ʽ ʛʽʜʨʦʘʙʨʘʟʠʚʥʦʛʦ ʟʥʦʩʫ. 

ɸʥʘʣʽʟ ʨʦʙʦʪʠ ʽ ʫʤʦʚ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʝʪʘʣʝʡ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʘ ʧʦʢʘʟʫʻ: 

- ʧʘʨʘ ʪʝʨʪʷ ʢʦʚʟʘʥʥʷ çʚʘʣ ʨʦʪʦʨʘ - ʧʽʜʰʠʧʥʠʢè ʩʭʠʣʴʥʘ ʜʦ ʘʙʨʘʟʠʚʥʦʛʦ (ʚ ʤʦʤʝʥʪʠ 

ʥʝʜʦʩʪʘʪʥʴʦʾ ʧʦʜʘʯʽ ʤʘʩʪʠʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ: ʧʫʩʢ ʜʚʠʛʫʥʘ, ʨʽʟʢʘ ʟʫʧʠʥʢʘ ʜʚʠʛʫʥʘ ʪʘ ʟʥʠʞʝʥʥʷ ʪʠʩʢʫ 

ʤʘʩʪʠʣʘ) ʽ ʛʽʜʨʦʘʙʨʘʟʠʚʥʦʛʦ (ʧʨʠ ʩʪʘʣʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ) ʟʥʦʩʫ; 

- ʚ ʧʘʨʽ ʪʝʨʪʷ çʧʽʜʰʠʧʥʠʢ - ʢʦʨʧʫʩ ʩʝʨʝʜʥʽʡè ʢʘʚʽʪʘʮʽʡʥʠʡ ʽ ʛʽʜʨʦʘʙʨʘʟʠʚʥʠʡ ʟʥʦʩ; 

- ʚ ʧʘʨʘʭ ʪʝʨʪʷ çʢʽʣʴʮʝ ʫʱʽʣʴʥʶʚʘʯʘ - ʜʠʩʢ ʫʱʽʣʴʥʝʥʥʷ ʢʦʤʧʨʝʩʦʨʘè, çʢʽʣʴʮʝ ʫʱʽʣʴʥʶʚʘʯʘ - 

ʦʪʚʽʨ ʩʝʨʝʜʥʴʦʛʦ ʢʦʨʧʫʩʫè - ʘʙʨʘʟʠʚʥʝ ʟʥʦʰʫʚʘʥʥʷ. 
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ɺɯɼʅʆɺʃɽʅʅʗ ɼɽʊɸʃɽʁ ʂʆʄɹɯʅʆɺɸʅʀʄʀ ʇʆʃɯʄɽʈʆʄɽʊɸʃɽɺʀʄʀ 

ʇʆʂʈʀʊʊʗʄʀ ʊɸ ɼʆʉʃɯɼɾɽʅʅʗ ɰʍ ɺʃɸʉʊʀɺʆʉʊɽʁ 

ɸ. ʊʢʘʯ, ʩʪ. ʛʨ. ʄɿ-17ʩʢ3 

ʆ. ʂʨʠʣʦʚ, ʘʩʠʩʪʝʥʪ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɼʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʩʧʦʩʦʙʽʚ, ʢʦʞʥʠʡ ʟ ʷʢʠʭ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ. ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʧʨʠ ʚʽʜʥʦʚʣʝʥʥʽ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʠʤ ʧʨʠʪʘʤʘʥʥʽ ʚʠʩʦʢʽ ʘʥʪʠʬʨʠʢʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʘʣʝ 

ʦʪʨʠʤʘʥʽ ʟ ʥʠʭ ʧʦʢʨʠʪʪʷ ʥʝ ʚʠʪʨʠʤʫʶʪʴ ʚʠʩʦʢʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʯʝʨʝʟ ʧʦʛʘʥʫ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ, ʪʦʤʫ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʤʝʞʝʥʝ. 

ʅʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʥʘʥʝʩʝʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʧʦʣʽʤʝʨʦʤʝʪʘʣʝʚʦʛʦ ʧʦʢʨʠʪʪʷ, ʷʢʘ 

ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ. ʉʧʦʯʘʪʢʫ ʥʘ ʚʽʜʥʦʚʣʶʚʘʥʫ ʧʦʚʝʨʭʥʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʥʪʘʢʪʥʦʛʦ ʥʘʚʘʨʶʚʘʥʥʷ 

ʥʘʥʦʩʠʪʴʩʷ ʤʝʪʘʣʝʚʠʡ ʢʘʨʢʘʩ ʟ ʧʨʦʤʽʞʢʘʤʠ ʤʽʞ ʚʠʪʢʘʤʠ ʜʨʦʪʫ, ʷʢʽ ʟʘʧʦʚʥʶʶʪʴʩʷ ʧʦʣʽʤʝʨʥʠʤʠ 

ʤʘʪʝʨʽʘʣʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʠʪʚʘ ʧʽʜ ʪʠʩʢʦʤ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʦʛʦ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʧʦʢʨʠʪʪʷ ʜʦʟʚʦʣʷʻ ʧʦʻʜʥʘʪʠ ʧʝʨʝʚʘʛʠ ʢʦʤʧʦʥʝʥʪʽʚ 

ʧʦʢʨʠʪʪʷ. ʇʦʣʽʤʝʨʥʽ ʤʘʪʝʨʽʘʣʠ ʫ ʚʫʟʣʘʭ ʪʝʨʪʷ ʧʽʜʚʠʱʫʶʪʴ ʘʥʪʠʬʨʠʢʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʢʨʠʪʪʷ, ʘ 

ʤʝʪʘʣʝʚʠʡ ʢʘʨʢʘʩ ʩʧʨʠʷʻ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦʤʫ ʚʽʜʚʝʜʝʥʥʶ ʪʝʧʣʘ ʽʟ ʟʦʥʠ ʪʝʨʪʷ. 

ʌʦʨʤʫʚʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʠʭ ʧʦʣʽʤʝʨʦʤʝʪʘʣʝʚʠʭ ʧʦʢʨʠʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʩʧʦʩʦʙʦʤ ʩʣʽʜ 

ʧʨʦʚʦʜʠʪʠ ʚ ʨʝʞʠʤʘʭ: ʥʘʚʘʨʶʚʘʥʥʷ ʤʝʪʘʣʝʚʦʛʦ ʢʘʨʢʘʩʘ ï ʩʠʣʘ ʩʪʨʫʤʫ ɯ = 8 ʢɸ, ʪʨʠʚʘʣʽʩʪʴ ʽʤʧʫʣʴʩʫ 

tʠʤʧ = 0,08 c, ʪʨʠʚʘʣʽʩʪʴ ʧʘʫʟʠ tʧ = 0,06 ʩ, ʟʫʩʠʣʣʷ ʧʨʠʪʠʩʢʘʥʥʷ ʝʣʝʢʪʨʦʜʽʚ ʈ = 1,0°0,2 ʢʅ; ʣʠʪʚʦ 
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ʢʘʧʨʦʥʫ ʧʽʜ ʪʠʩʢʦʤ: ʪʠʩʢ ʈʣ=85,0°0,5 ʄʇʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʨʦʟʧʣʘʚʫ ʢʘʧʨʦʥʫ ʊ = 503...511 ʂ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʩ-ʬʦʨʤʠ ʟ ʜʝʪʘʣʣʶ ʊ1 = 313...333 ʂ, ʯʘʩ ʚʠʪʨʠʤʢʠ ʨʦʟʧʣʘʚʫ ʧʽʜ ʪʠʩʢʦʤ t = 15...30 ʩ. 

ʇʨʠ ʘʥʘʣʽʟʽ ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʥʝʩʝʥʦʛʦ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʧʦʣʽʤʝʨʦʤʝʪʘʣʝʚʦʛʦ ʧʦʢʨʠʪʪʷ (ʂʇʄʇ) ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʽʜʥʦʩʥʘ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ 

ʟʨʘʟʢʽʚ ʟ ʢʦʤʙʽʥʦʚʘʥʠʤ ʧʦʢʨʠʪʪʷʤ ʚ ʨʝʞʠʤʽ ʪʝʨʪʷ ʙʝʟ ʤʘʱʝʥʥʷ ʚ 1,4...1,6 ʨʘʟʠ ʙʽʣʴʰʝ ʟʨʘʟʢʽʚ ʟ ʯʠʩʪʠʤ 

ʧʦʣʽʤʝʨʥʠʤ ʧʦʢʨʠʪʪʷʤ (ʇʇ) ʽ ʚ 3,0...3,4 ʨʘʟʠ ʙʽʣʴʰʝ, ʥʽʞ ʫ ʩʪʘʣʽ 45, ʘ ʧʨʠ ʛʨʘʥʠʯʥʦʤʫ ʪʝʨʪʽ ï 

ʚʽʜʧʦʚʽʜʥʦ ʚ 1,2...1,3 ʽ 2,6...2,7 ʨʘʟʠ. ʉʫʤʘʨʥʠʡ ʟʥʦʩ ʧʘʨ ʪʝʨʪʷ çʯʘʚʫʥ ï ʂʇʄʇè ʽ çʩʪʘʣʴ ï ʂʇʄʇè ʚ 

1,3...1,4 ʨʘʟʠ ʤʝʥʰʝ ʟʥʦʩʫ ʧʘʨ çʯʘʚʫʥ ï ʇʇèè ʽ çʩʪʘʣʴ ï ʇʇè ʚ ʫʤʦʚʘʭ ʪʝʨʪʷ ʙʝʟ ʤʘʱʝʥʥʷ ʽ ʚ 1,2...1,3 

ʨʘʟʠ ʤʝʥʰʝ ʧʨʠ ʨʦʙʦʪʽ ʚ ʫʤʦʚʘʭ ʛʨʘʥʠʯʥʦʛʦ ʪʝʨʪʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʪʝʨʪʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʂʇʄʇ ʚ 1,2...1,3 ʨʘʟʠ ʤʝʥʰʝ, ʥʽʞ 

ʫ ʯʠʩʪʦ ʧʦʣʽʤʝʨʥʦʛʦ ʧʦʢʨʠʪʪʷ ʽ ʚ 1,6...2,1 ʨʘʟʠ ʤʝʥʰʝ ʢʦʝʬʽʮʽʻʥʪʘ ʪʝʨʪʷ ʯʘʚʫʥʫ ʽ ʩʪʘʣʽ ʙʝʟ ʤʘʱʝʥʥʷ. 

ɺ ʫʤʦʚʘʭ ʪʝʨʪʷ ʙʝʟ ʟʤʘʱʫʚʘʥʥʷ ʚʝʣʠʯʠʥʘ ʢʦʝʬʽʮʽʻʥʪʫ ʪʝʨʪʷ ʽʩʪʦʪʥʦ ʟʥʠʞʫʻʪʴʩʷ ʯʝʨʝʟ 

ʫʪʚʦʨʝʥʥʷ ʧʣʽʚʦʢ ʽ ʥʘʨʦʱʫʚʘʥʥʷ ʾʭ ʱʽʣʴʥʦʩʪʽ ʽ ʪʦʚʱʠʥʠ. ɿʥʠʞʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʪʝʨʪʷ ʧʨʠ ʥʘʷʚʥʦʩʪʽ 

ʤʘʩʪʠʣʘ ʧʦʚôʷʟʘʥʦ ʟ ʧʦʣʝʛʰʝʥʥʷʤ ʧʨʦʮʝʩʫ ʜʝʬʦʨʤʫʚʘʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʰʘʨʽʚ ʧʘʨ ʪʝʨʪʷ. 
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ɯ. ʊʨʘʯ, ʩʪ. ʛʨ. ɸʊ-18-3ʉʂ, 

ʆ. ʄʝʟʝʥʮʝʚʘ, ʚʠʢʣʘʜʘʯ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʅʘʷʚʥʽʩʪʴ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʙ'ʻʢʪʽʚ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ ʟ ʚʠʯʝʨʧʘʥʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʘ ʪʘʢʦʞ ʧʨʠʨʦʜʥʠʭ ʦʩʝʨʝʜʢʽʚ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ï 

ʟʙʫʜʥʠʢʽʚ ʦʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʠʭ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢʠ ʚʠʥʠʢʥʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ 

ʩʠʪʫʘʮʽʡ, ʩʪʚʦʨʶʻ ʨʝʘʣʴʥʽ ʟʘʛʨʦʟʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, ʧʦʜʘʣʴʰʦʤʫ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʤʫ 

ʨʦʟʚʠʪʢʫ ʪʘ ʥʘʮʽʦʥʘʣʴʥʽʡ ʙʝʟʧʝʮʽ ʋʢʨʘʾʥʠ [1].  

ʅʘ ʜʫʤʢʫ ʝʢʩʧʝʨʪʽʚ ɺʩʝʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ (ɺʆʆɿ), ʩʠʪʫʘʮʽʷ ʟ ʽʥʬʝʢʮʽʡʥʠʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ ʥʘ ʩʴʦʛʦʜʥʽ ʷʢ ʥʽʢʦʣʠ ʜʘʣʝʢʘ ʚʽʜ ʩʪʘʙʽʣʴʥʦʩʪʽ. ʈʽʚʥʦʚʘʛʘ ʫ ʩʚʽʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ 

ʧʦʨʫʰʝʥʘ ʚʥʘʩʣʽʜʦʢ ʪʘʢʠʭ ʧʨʠʯʠʥ: 

ʟʨʦʩʪʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ;  

ʩʪʨʽʤʢʦʾ ʫʨʙʘʥʽʟʘʮʽʾ;  

ʽʥʪʝʥʩʠʚʥʠʭ ʤʝʪʦʜʽʚ ʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ;  

ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ;  

ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʪʠʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʪʦʱʦ. 

ɺʝʣʠʢʫ ʙʽʦʣʦʛʽʯʥʫ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʣʶʜʩʪʚʘ ʩʪʘʥʦʚʣʷʪʴ ʧʨʠʨʦʜʥʽ ʽʥʬʝʢʮʽʡʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ɯʩʪʦʨʽʷ ʣʶʜʩʪʚʘ ʥʝʚʽʜʨʠʚʥʘ ʚʽʜ ʽʩʪʦʨʽʾ ʝʧʽʜʝʤʽʡ. ʆʩʴ ʜʝʷʢʽ ʟ ʥʠʭ: ʧʝʨʰʘ ʝʧʽʜʝʤʽʷ, ʚʽʜʦʤʘ ʧʽʜ ʥʘʟʚʦʶ 

"ʶʩʪʠʥʽʘʥʽʚʩʴʢʘ ʯʫʤʘ", ʚʠʥʠʢʣʘ ʫ VI ʩʪ. ʫ ɺʽʟʘʥʪʽʾ ʡ ʦʭʦʧʠʣʘ ʙʘʛʘʪʦ ʢʨʘʾʥ. ɿʘ 50 ʨʦʢʽʚ ʟʘʛʠʥʫʣʦ 

ʙʣʠʟʴʢʦ 100 ʤʣʥ. ʦʩʽʙ. ʋ ʍIV ʩʪ. ʩʚʽʪ ʫʨʘʟʠʣʘ ʜʨʫʛʘ ʝʧʽʜʝʤʽʷ "ʯʦʨʥʦʾ ʩʤʝʨʪʽ". ʅʘʧʨʠʢʽʥʮʽ XIX ʩʪ. 

ʚʠʙʫʭʥʫʣʘ ʪʨʝʪʷ ʝʧʽʜʝʤʽʷ ʯʫʤʠ. ʋ 1894 ʨ. ʙʫʚ ʚʽʜʢʨʠʪʠʡ ʟʙʫʜʥʠʢ ʯʫʤʠ, ʘ ʧʦʪʽʤ ʙʫʣʠ ʟʥʘʡʜʝʥʽ ʩʧʦʩʦʙʠ 

ʙʦʨʦʪʴʙʠ ʟ ʥʝʶ. ʋ 1918-1919 ʨʨ. ʩʚʽʪ ʫʨʘʟʠʣʘ ʝʧʽʜʝʤʽʷ ʛʨʠʧʫ "ɯʩʧʘʥʢʘ". ɺ ʫʩʴʦʤʫ ʩʚʽʪʽ ʚʽʜ ʥʝʾ ʧʦʤʝʨʣʦ 

ʧʨʠʙʣʠʟʥʦ 50-100 ʤʣʥ. ʦʩʽʙ. ʎʶ ʝʧʽʜʝʤʽʶ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʦʜʥʽʻʶ ʽʟ ʧʝʨʰʠʭ ʝʧʽʜʝʤʽʡ ʝʧʦʭʠ 

ʛʣʦʙʘʣʽʟʘʮʽʾ. ʉʧʦʩʪʝʨʽʛʘʣʠʩʷ ʫ ʩʚʽʪʽ ʩʧʘʣʘʭʠ ʛʨʠʧʫ ʪʘʢʦʞ ʫ 1976, 1988 ʪʘ 2007 ʨʨ. [2]. 

ʅʦʚʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʠʥʠʢʘʶʪʴ ʙʝʟʧʨʝʮʝʜʝʥʪʥʠʤʠ ʚ ʽʩʪʦʨʽʾ ʪʝʤʧʘʤʠ ï ʧʦ ʦʜʥʽʡ ʭʚʦʨʦʙʽ ʥʘ ʨʽʢ. 

ʄʦʞʣʠʚʦʩʪʽ ʜʣʷ ʰʚʠʜʢʦʛʦ ʤʽʞʥʘʨʦʜʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ ʪʘ ʾʭ ʧʝʨʝʥʦʩʥʠʢʽʚ ʟʥʘʯʥʦ 

ʧʽʜʚʠʱʫʶʪʴʩʷ çʟʘʚʜʷʢʠè ʘʚʽʘʮʽʾ, ʷʢʘ ʧʝʨʝʚʦʟʠʪʴ ʧʦʥʘʜ 2 ʤʣʨʜ. ʧʘʩʘʞʠʨʽʚ ʥʘ ʨʽʢ. ɸʥʘʣʦʛʽʯʥʽ ʪʘ ʽʥʰʽ 

ʧʨʠʯʠʥʠ ʩʪʚʦʨʶʶʪʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʽʩʥʫʚʘʥʥʷ ʧʨʠʨʦʜʥʦ-

ʦʩʝʨʝʜʢʦʚʠʭ ʽʥʬʝʢʮʽʡ (ʪʫʣʷʨʝʤʽʾ, ʣʝʧʪʦʩʧʽʨʦʟʫ, ʣʽʩʪʝʨʽʦʟʫ, ʛʘʨʷʯʢʠ ʂʋ, ʢʣʽʱʦʚʦʛʦ ʚʽʨʫʩʥʦʛʦ 
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ʝʥʮʝʬʘʣʽʪʫ), ʚʠʷʚʣʝʥʥʷ ʥʦʚʠʭ ʥʦʟʦʣʦʛʽʯʥʠʭ ʬʦʨʤ, ʱʦ ʨʘʥʽʰʝ ʥʝ ʟʫʩʪʨʽʯʘʣʠʩʷ ʚ ʢʨʘʾʥʽ (ʚʽʨʫʩʥʠʭ 

ʛʝʤʦʨʘʛʽʯʥʠʭ ʛʘʨʷʯʦʢ ï ʂʨʠʤʩʴʢʦʾ, ɿʘʭʽʜʥʦʛʦ ʅʽʣʫ, ʂʘʣʽʬʦʨʥʽʡʩʴʢʦʛʦ ʝʥʮʝʬʘʣʽʪʫ), ʘ ʪʘʢʦʞ 

ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʰʚʠʜʢʠʭ ʟʤʽʥ ʝʧʽʜʝʤʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʥʘ ʦʢʨʝʤʠʭ ʪʝʨʠʪʦʨʽʷʭ, ʱʦ ʬʦʨʤʫʻ ʚʠʢʣʠʢʠ ʡ 

ʟʘʛʨʦʟʠ ʥʘʮʽʦʥʘʣʴʥʽʡ ʙʝʟʧʝʮʽ ʢʨʘʾʥʠ ʚ ʮʽʣʦʤʫ. 

ɿʘʛʨʦʟʠ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʥʝʥʘʚʤʠʩʥʽ ʪʘ ʥʘʚʤʠʩʥʽ.  

ɼʦ ʥʝʥʘʚʤʠʩʥʠʭ ʥʘʣʝʞʘʪʴ:  

ʨʦʟʚʠʪʦʢ ʩʫʯʘʩʥʠʭ ʙʽʦʪʝʭʥʦʣʦʛʽʡ, ʥʝʧʨʘʚʠʣʴʥʝ ʟʙʝʨʝʞʝʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʠ ʧʝʨʝʤʽʱʝʥʥʷ 

ʙʽʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʪʘ ʽʥʰʠʭ ʘʛʝʥʪʽʚ;  

ʽʥʬʝʢʮʽʡʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʥʝʥʘʣʝʞʥʝ ʫʪʨʠʤʘʥʥʷ ʙʘʥʢʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʙʽʦʣʦʛʽʯʥʦ 

ʥʝʙʝʟʧʝʯʥʠʭ ʘʛʝʥʪʽʚ, ʧʦʷʚʘ ʦʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʠʭ ʽʥʬʝʢʮʽʡ;  

ʤʘʩʦʚʽ ʦʪʨʫʻʥʥʷ ʪʘ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʚʠʢʣʠʢʘʥʽ ʯʠʥʥʠʢʘʤʠ, ʷʢʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʜʦʨʦʚôʷ 

(ʥʝʧʦʚʥʦʮʽʥʥʽ ʯʠ ʬʘʣʴʩʠʬʽʢʦʚʘʥʽ ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ, ʥʝʷʢʽʩʥʽ ʣʽʢʠ, ʟʘʙʨʫʜʥʝʥʘ ʚʦʜʘ ʪʦʱʦ); 

ʽʥʬʝʢʮʽʡʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʚʘʨʠʥ, ʧʦʰʠʨʝʥʥʷ ʰʢʽʜʥʠʢʽʚ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʩʣʠʥ;  

ʚʽʜʩʫʪʥʽʩʪʴ ʯʽʪʢʠʭ ʢʦʜʝʢʩʽʚ ʧʦʚʝʜʽʥʢʠ ʧʨʠ ʛʝʥʥʦ-ʽʥʞʝʥʝʨʥʽʡ ʽ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ; 

ʝʚʦʣʶʮʽʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʪʘ ʾʭ ʨʝʟʠʩʪʝʥʪʥʽʩʪʴ ʜʦ ʘʥʪʠʙʽʦʪʠʢʽʚ [3].  

ɼʦ ʥʘʚʤʠʩʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʟʘʛʨʦʟ ʚʽʜʥʦʩʷʪʴ ʙʽʦʪʝʨʦʨʠʟʤ ʪʘ ʥʝʥʘʣʝʞʥʫ ʢʦʤʝʨʮʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ.  

ʆʜʠʥ ʟ ʥʘʡʙʽʣʴʰ ʩʝʨʡʦʟʥʠʭ ʚʠʢʣʠʢʽʚ ʙʽʦʙʝʟʧʝʮʽ (ʙʽʦʟʘʭʠʩʪʫ) ʩʪʘʥʦʚʠʪʴ ʧʪʘʰʠʥʠʡ H5N1, H7N9 

ʪʘ ʩʚʠʥʷʯʠʡ H1N1 (ʘ ʪʘʢʦʞ: H5N8, H7N3, H7N7é) ʚʽʨʫʩʠ ʛʨʠʧʫ, ʧʨʽʦʥʠ, SARS, MERS, ɽʙʦʣʘ, ʚʽʩʧʘ 

ʪʘ ʧʦʣʽʦʤʽʻʣʽʪ, ʘ ʪʘʢʦʞ ʨʝʟʠʩʪʝʥʪʥʽ ʜʦ ʣʽʢʽʚ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ (ʟʦʢʨʝʤʘ ʪʫʙʝʨʢʫʣʴʦʟʫ ï M(X)DRTB) 

ʪʦʱʦ. ʅʘʧʨʠʢʣʘʜ, 20 ʩʝʨʧʥʷ 2007 ʨ. ʥʘ ʌʽʣʽʧʧʽʥʘʭ ʟʘʨʝʻʩʪʨʫʚʘʣʠ ʩʧʘʣʘʭ ʛʨʠʧʫ H1N1, ʫ ʢʚʽʪʥʽ 2009 ʨ. 

ʛʨʠʧ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ʄʝʢʩʠʮʽ. ʉʪʘʥʦʤ ʥʘ 27 ʩʝʨʧʥʷ 2009 ʨ. ʚʽʜʟʥʘʯʝʥʦ 255716 ʚʠʧʘʜʢʽʚ ʽʥʬʽʢʦʚʘʥʠʭ 

ʛʨʠʧʦʤ AɯH1N1 ʽ 2627 ʩʤʝʨʪʝʡ ʫ ʧʦʥʘʜ 140 ʨʝʛʽʦʥʘʭ ʩʚʽʪʫ. ɼʦʩʣʽʜʥʠʢʠ ʽʟ ʎʝʥʪʨʫ ʟ ʚʠʚʯʝʥʥʷ ʚʘʢʮʠʥ 

ʅʘʮʽʦʥʘʣʴʥʠʭ ʽʥʩʪʠʪʫʪʽʚ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʉʐɸ (VRC) ʚʚʘʞʘʶʪʴ, ʱʦ ʥʘʩʪʫʧʥʠʤ ʧʘʥʜʝʤʽʯʥʠʤ 

ʚʽʨʫʩʦʤ ʛʨʠʧʫ, ʱʦ ʧʨʠʡʜʝ ʥʘ ʟʤʽʥʫ H1N1, ʩʪʘʥʝ ʰʪʘʤ H2N2 (ʪʘʢ ʟʚʘʥʠʡ "ʘʟʽʘʪʩʴʢʠʡ ʛʨʠʧ"). ɺʽʥ ʫʞʝ 

ʩʪʘʚʘʚ ʧʨʠʯʠʥʦʶ ʧʘʥʜʝʤʽʾ, ʧʨʠʯʦʤʫ ʚ ʧʝʨʽʦʜ ʽʟ 1957 ʜʦ 1968 ʨʦʢʫ ʥʘ ʡʦʛʦ "ʩʦʚʽʩʪʽ" ʚʠʷʚʠʣʦʩʷ ʧʦʥʘʜ 4 

ʤʣʥ. ʩʤʝʨʪʝʡ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ [2]. ʂʽʥʝʮʴ ʛʨʫʜʥʷ 2019 ʨ. ʫ ʂʠʪʘʾ ʚʠʷʚʠʣʠ ʥʦʚʠʡ ʚʽʨʫʩ ʥʝʚʽʜʦʤʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ, ʷʢʠʡ ʧʽʟʥʽʰʝ ʙʫʚ ʥʘʟʚʘʥʠʡ COVID-19. 11.03.2020 ʨ. ɺʆʆɿ ʦʙôʷʚʠʣʘ, ʱʦ ʩʧʘʣʘʭ COVID-

19 ʥʘʙʫʚ ʭʘʨʘʢʪʝʨ ʧʘʥʜʝʤʽʾ. ʅʘ 9.05.2020 ʨ. ʧʽʜʪʚʝʨʜʞʝʥʦ ʙʽʣʴʰ ʷʢ 4 ʤʣʥ. ʚʠʧʘʜʢʽʚ ʟʘʨʘʞʝʥʥʷ ʫ 212 

ʢʨʘʾʥʘʭ ʽ ʪʝʨʠʪʦʨʽʷʭ, 277 ʪʠʩ. ʩʤʝʨʪʝʣʴʥʠʭ ʚʠʧʘʜʢʽʚ. ʈʝʛʽʦʥʠ, ʜʝ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ, ʱʦ 

ʟʘʭʚʦʨʽʣʠ ï ʉʐɸ, ɭʚʨʦʧʘ (ɯʩʧʘʥʽʷ, ʈʦʩʽʷ, ɯʪʘʣʽʷ, ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ, ɻʝʨʤʘʥʽʷ, ʌʨʘʥʮʽʷ), ʊʫʨʮʽʷ, ʂʠʪʘʡ, 

ɯʨʘʥ. ʈʝʛʽʦʥʠ ʟ ʥʘʡʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ ʟʘʛʠʙʣʠʭ ʚʽʜ ʧʘʥʜʝʤʽʾ ï ʉʐɸ, ɭʚʨʦʧʘ (ɯʪʘʣʽʷ, ɯʩʧʘʥʽʷ, ʌʨʘʥʮʽʷ, 

ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ, ɹʝʣʴʛʽʷ, ɻʝʨʤʘʥʽʷ), ɯʨʘʥ [4].  

ʆʜʥʽʻʶ ʟ ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʥʘʰʦʛʦ ʯʘʩʫ ʻ ʙʽʦʪʝʨʦʨʠʟʤ. ʅʘʡʨʝʟʦʥʘʥʩʥʽʰʠʤʠ ʘʢʪʘʤʠ 

ʙʽʦʪʝʨʦʨʠʟʤʫ ʢʽʥʮʷ ʍʍ ï ʧʦʯʘʪʢʫ ʍʍɯ ʩʪ. ʚʚʘʞʘʶʪʴ: ʟʘʨʘʞʝʥʥʷ ʩʘʣʴʤʦʥʝʣʘʤʠ ʨʝʩʪʦʨʘʥʽʚ-ʟʘʢʫʩʦʯʥʠʭ 

ʚ ʆʨʝʛʦʥʽ (ʉʐɸ, 1984) ʧʦʩʣʽʜʦʚʥʠʢʘʤʠ ʢʫʣʴʪʫ ʈʘʜʞʥʝʰʘ ï ʟʘʭʚʦʨʽʣʦ 700 ʦʩʽʙ, ʧʦʤʝʨʣʠʭ ʥʝ ʙʫʣʦ; 

ʥʝʚʜʘʣʘ ʩʧʨʦʙʘ ʧʦʩʣʽʜʦʚʥʠʢʽʚ ʢʫʣʴʪʫ ɸʫʥ ʉʽʥʨʽʢʴʦ ʧʦʰʠʨʠʪʠ ʚ ʗʧʦʥʽʾ ʥʝʧʘʪʦʛʝʥʥʠʡ ʰʪʘʤ ʟʙʫʜʥʠʢʘ 

ʩʠʙʽʨʢʠ (ʊʦʢʽʦ, 1995 ʨ.); ʨʦʟʩʠʣʘʥʥʷ ʧʦʰʪʦʶ ʩʧʦʨ ʩʠʙʽʨʢʠ ʚ ʉʐɸ ʫ 2001 ʨ. ï ʥʘ ʣʝʛʝʥʝʚʫ ʬʦʨʤʫ 

ʩʠʙʽʨʢʠ ʟʘʭʚʦʨʽʣʦ 17 ʦʩʽʙ, ʧʦʤʝʨʣʦ 5. ɼʦ ʮʴʦʛʦ ʽʥʮʠʜʝʥʪʫ, ʷʢ ʚʚʘʞʘʻ ʌɹʈ, ʙʫʚ ʧʨʠʯʝʪʥʠʡ 

ʩʧʽʚʨʦʙʽʪʥʠʢ ʬʝʜʝʨʘʣʴʥʦʾ ʚʽʡʩʴʢʦʚʦʾ ʣʘʙʦʨʘʪʦʨʽʾ [5, ʩ. 17].  

ɺ ʨʽʟʥʽ ʯʘʩʠ ʪʘ ʚ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ, ʟ ʤʝʪʦʶ ʫʨʘʞʝʥʥʷ ʘʙʦ ʟʥʠʱʝʥʥʷ ʩʫʧʨʦʪʠʚʥʠʢʘ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʙʽʦʣʦʛʽʯʥʫ ʟʙʨʦʶ. ɹʽʦʣʦʛʽʯʥʘ ʟʙʨʦʷ ï ʮʝ ʰʪʫʯʥʝ ʚʠʨʦʱʫʚʘʥʥʷ ʟʛʫʙʥʠʭ ʙʽʦʣʦʛʽʯʥʠʭ 

ʚʽʨʫʩʽʚ, ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʫʨʘʞʝʥʥʷ ʩʫʧʨʦʪʠʚʥʠʢʘ. ɼʣʷ ʚʽʡʩʴʢʦʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʙʠʨʘʶʪʴ 

ʟʙʫʜʥʠʢʠ ʪʷʞʢʠʭ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ ʽ ʜʝʷʢʽ ʦʪʨʫʡʥʽ ʪʦʢʩʠʥʠ. ɺ ʷʢʦʩʪʽ ʙʽʦʣʦʛʽʯʥʠʭ ʘʛʝʥʪʽʚ ʪʝʨʦʨʠʩʪʠ 

ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʘʢʪʝʨʽʾ, ʚʽʨʫʩʠ ʘʙʦ ʪʦʢʩʠʥʠ ʤʽʢʨʦʙʥʦʛʦ, ʨʦʩʣʠʥʥʦʛʦ ʯʠ ʪʚʘʨʠʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ [6]. ɼʽʷ ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʠʥʠʢʥʝʥʥʽ ʚ ʦʨʛʘʥʽʟʤʽ ʣʶʜʠʥʠ 

ʽʥʬʝʢʮʽʡʥʦʾ ʭʚʦʨʦʙʠ, ʧʨʠ ʟʘʨʘʞʝʥʥʽ ʪʦʢʩʠʥʦʤ ï ʽʥʪʦʢʩʠʢʘʮʽʾ ʘʙʦ ʦʪʨʫʻʥʥʷ. ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ 

ʙʽʦʣʦʛʽʯʥʦʾ ʟʙʨʦʾ ʻ ʟʜʘʪʥʽʩʪʴ ʽʥʬʝʢʮʽʡʥʠʭ ʟʙʫʜʥʠʢʽʚ ʧʝʨʝʜʘʚʘʪʠʩʷ ʚʽʜ ʭʚʦʨʦʾ ʣʶʜʠʥʠ ʜʦ ʟʜʦʨʦʚʦʾ, ʪʠʤ 

ʩʘʤʠʤ ʚʠʢʣʠʢʘʶʯʠ ʤʘʩʦʚʝ ʟʘʭʚʦʨʶʚʘʥʥʷ ï ʝʧʽʜʝʤʽʶ, ʯʠ ʥʘʚʽʪʴ ʧʘʥʜʝʤʽʶ ï ʢʦʣʠ ʦʜʥʦʯʘʩʥʦ 

ʫʨʘʞʘʶʪʴʩʷ ʜʝʩʷʪʢʠ ʤʽʣʴʡʦʥʽʚ ʣʶʜʝʡ. ɺ ʫʤʦʚʘʭ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʠʭ ʝʧʽʜʝʤʽʡ ʧʝʨʰʦʜʞʝʨʝʣʘʤʠ 

ʟʘʨʘʞʝʥʥʷ ʣʶʜʝʡ ʻ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʧʦʚʽʪʨʷ, ʭʘʨʯʦʚʽ ʧʨʦʜʫʢʪʠ, ʚʦʜʘ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ ʟʘʣʠʰʘʻʪʴʩʷ ʨʷʜ ʧʨʦʙʣʝʤ, ʷʢʽ ʧʦʚʠʥʥʽ ʚʠʨʽʰʫʚʘʪʠʩʷ ʥʘ ʜʝʨʞʘʚʥʦʤʫ 

https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5_COVID-19_%D0%B2_%D0%A1%D0%A8%D0%90
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5_COVID-19_%D0%B2_%D0%98%D1%81%D0%BF%D0%B0%D0%BD%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5_COVID-19_%D0%B2_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5_COVID-19_%D0%B2_%D0%98%D1%82%D0%B0%D0%BB%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5_COVID-19_%D0%B2_%D0%92%D0%B5%D0%BB%D0%B8%D0%BA%D0%BE%D0%B1%D1%80%D0%B8%D1%82%D0%B0%D0%BD%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5_COVID-19_%D0%B2_%D0%93%D0%B5%D1%80%D0%BC%D0%B0%D0%BD%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5_COVID-19_%D0%B2%D0%BE_%D0%A4%D1%80%D0%B0%D0%BD%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5_COVID-19_%D0%B2_%D0%A2%D1%83%D1%80%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5_COVID-19_%D0%B2_%D0%9A%D0%B8%D1%82%D0%B0%D0%B5
https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D0%BF%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B5%D0%BD%D0%B8%D0%B5_COVID-19_%D0%B2_%D0%98%D1%80%D0%B0%D0%BD%D0%B5
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LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 115 

 

 

ʨʽʚʥʽ, ʧʨʦ ʱʦ ʡʜʝʪʴʩʷ ʚ ʈʽʰʝʥʥʽ ʈʅɹʆ: çʧʨʦʪʠʜʽʷ ʥʝʛʘʪʠʚʥʦʤʫ ʚʧʣʠʚʫ ʙʽʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʪʘ 

ʙʽʦʟʘʛʨʦʟʘʤ ʫʩʢʣʘʜʥʶʻʪʴʩʷ ʥʝʜʦʩʢʦʥʘʣʽʩʪʶ ʚʽʜʧʦʚʽʜʥʦʾ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʾ ʙʘʟʠ, ʚʽʜʩʫʪʥʽʩʪʶ ʚ 

ʜʝʨʞʘʚʽ ʘʪʝʩʪʦʚʘʥʠʭ ʤʝʪʦʜʠʢ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʩʠʩʪʝʤʠ ʩʪʘʥʜʘʨʪʽʚ ʫ ʮʽʡ ʩʬʝʨʽ; ʚʽʜʩʫʪʥʽ ʧʨʦʛʨʘʤʠ ʟ 

ʙʽʦʙʝʟʧʝʢʠ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʧʨʦʷʚʘʤ ʙʽʦʣʦʛʽʯʥʦʛʦ ʪʝʨʦʨʠʟʤʫ,  ʥʝ ʩʪʚʦʨʝʥʦ ʥʘʮʽʦʥʘʣʴʥʫ ʩʠʩʪʝʤʫ 

ʧʨʦʪʠʜʽʡ ʤʦʞʣʠʚʠʤ ʙʽʦʟʘʛʨʦʟʘʤ, ʟʦʢʨʝʤʘ ʥʝ ʫʪʚʦʨʝʥʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʡ ʽʥʪʝʛʨʦʚʘʥʽ ʙʘʥʢʠ ʜʘʥʠʭ ʧʨʦ 

ʤʦʞʣʠʚʽ ʟʘʛʨʦʟʠ ʙʽʦʣʦʛʽʯʥʦʛʦ ʪʘ ʭʽʤʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ; ʥʝʟʘʜʦʚʽʣʴʥʠʤʠ ʟʘʣʠʰʘʶʪʴʩʷ ʬʽʥʘʥʩʫʚʘʥʥʷ 

ʪʘ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʣʘʙʦʨʘʪʦʨʽʡ, ʱʦ ʧʨʘʮʶʶʪʴ ʟʽ ʟʙʫʜʥʠʢʘʤʠ ʦʩʦʙʣʠʚʦ 

ʥʝʙʝʟʧʝʯʥʠʭ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ ʪʘ ʟʙʝʨʽʛʘʶʪʴ ʢʦʣʝʢʮʽʾ ʪʘʢʠʭ ʟʙʫʜʥʠʢʽʚ; ʟʥʠʞʫʻʪʴʩʷ ʨʽʚʝʥʴ 

ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʫ, ʜʦʧʫʩʢʘʶʪʴʩʷ ʧʦʨʫʰʝʥʥʷ ʚʠʤʦʛ ʧʨʦʪʠʝʧʽʜʝʤʽʯʥʦʛʦ  ʨʝʞʠʤʫ 

ʨʦʙʦʪʠ ʪʘ ʩʘʥʽʪʘʨʥʠʭ ʥʦʨʤ ʧʽʜ ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʙʝʨʽʛʘʥʥʷ, ʦʙʽʛʫ ʪʘ ʫʪʠʣʽʟʘʮʽʾ ʙʽʦʣʦʛʽʯʥʠʭ ʘʛʝʥʪʽʚ; 

ʧʦʩʣʘʙʣʝʥʠʡ ʜʝʨʞʘʚʥʠʡ ʥʘʛʣʷʜ ʽ ʢʦʥʪʨʦʣʴ ʫ ʩʬʝʨʽ ʙʽʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, ʟʦʢʨʝʤʘ ʚ ʧʨʦʮʝʩʽ ʟʤʽʥʠ 

ʚʣʘʩʥʠʢʘ ʦʙ'ʻʢʪʽʚ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ; ʥʝʜʦʩʢʦʥʘʣʘ ʦʨʛʘʥʽʟʘʮʽʷ ʦʭʦʨʦʥʠ ʧʘʪʦʛʝʥʥʠʭ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽ ʰʪʘʤʽʚ ʥʝʙʝʟʧʝʯʥʠʭ ʪʘ ʦʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʠʭ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ, ʷʢʽ ʟʙʝʨʽʛʘʶʪʴʩʷ 

ʚ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʭ ʣʘʙʦʨʘʪʦʨʽʷʭ, ʧʽʜʚʠʱʫʶʪʴ ʨʠʟʠʢʠ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʭ ʜʦʩʪʫʧʽʚ ʪʘ ʚʠʪʦʢʫ 

ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʱʦ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʤʘʩʦʚʽ ʽʥʬʝʢʮʽʡʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ [1].  

ʆʪʞʝ, ʫʟʘʛʘʣʴʥʶʶʯʠ ʚʠʱʝʥʘʚʝʜʝʥʝ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ ʽ ʧʨʦʧʦʟʠʮʽʾ.  

ɿ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʚʩʝʟʨʦʩʪʘʶʯʦʾ ʙʽʦʣʦʛʽʯʥʦʾ ʟʘʛʨʦʟʠ, ʢʨʘʾʥʘʤ ʩʚʽʪʫ ʥʝʦʙʭʽʜʥʦ:  

1. ʉʫʚʦʨʦ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʫʛʦʜ 1925 ʽ 1972 ʨʨ. [7, 8] ʧʨʦ ʟʘʙʦʨʦʥʫ ʨʦʟʨʦʙʢʠ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʽ 

ʥʘʢʦʧʠʯʝʥʥʷ ʙʘʢʪʝʨʽʦʣʦʛʽʯʥʦʾ, ʭʽʤʽʯʥʦʾ ʟʙʨʦʾ ʽ ʟʘʩʦʙʽʚ ʫʩʽʤʘ ʜʝʨʞʘʚʘʤʠ ʙʝʟ ʚʠʥʷʪʢʫ.  

2. ɿʜʽʡʩʥʶʚʘʪʠ ʞʦʨʩʪʢʠʡ ʤʽʞʥʘʨʦʜʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʨʦʟʨʦʙʣʝʥʥʷʤ ʙʽʦʣʦʛʽʯʥʦʾ ʟʙʨʦʾ.  

3. ʈʦʟʨʦʙʣʷʪʠ ʥʦʚʽ ʚʘʢʮʠʥʠ.  

4. ʇʨʦʚʦʜʠʪʠ ʚʩʝʦʭʦʧʣʶʶʯʫ ʚʘʢʮʠʥʘʮʽʶ ʥʘʩʝʣʝʥʥʷ.  

5. ʄʘʪʠ ʩʪʨʘʪʝʛʽʯʥʠʡ ʟʘʧʘʩ ʚʘʢʮʠʥ.  

6. ɿʜʽʡʩʥʶʚʘʪʠ ʧʨʦʬʽʣʘʢʪʠʢʫ ʱʦʜʦ ʟʘʧʦʙʽʛʘʥʥʷ ʽʥʬʝʢʮʽʡʥʠʤ ʭʚʦʨʦʙʘʤ. 

7. ʇʦʣʽʧʰʫʚʘʪʠ ʝʢʦʥʦʤʽʯʥʽ ʡ ʝʢʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ ʟ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ ʩʧʘʣʘʭʘʤ 

ʥʝʚʽʜʦʤʠʭ ʽʥʬʝʢʮʽʡʥʠʭ ʭʚʦʨʦʙ [2].  

ɹʽʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʢʦʥʮʝʧʮʽʾ ʧʦʣʽʪʠʢʠ ʪʘ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʥʘʮʽʣʝʥʦʾ ʥʘ ʦʮʽʥʢʫ 

ʧʦʪʝʥʮʽʡʥʠʭ ʨʠʟʠʢʽʚ, ʥʘʩʘʤʧʝʨʝʜ, ʱʦʜʦ ʟʜʦʨʦʚ'ʷ ʣʶʜʝʡ. ʊʦʤʫ ʚʢʨʘʡ ʚʘʞʣʠʚʠʤʠ ʟʘʭʦʜʘʤʠ 

ʜʝʨʞʘʚʥʦʛʦ, ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʽʚʥʷ ʧʦʚʠʥʥʽ ʩʪʘʪʠ: ʨʦʟʨʦʙʢʘ ʧʨʦʝʢʪʽʚ ʟʘʢʦʥʽʚ, ʽʥʰʠʭ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ, ʾʭ ʛʘʨʤʦʥʽʟʘʮʽʷ ʟ ʥʦʨʤʘʤʠ ʤʽʞʥʘʨʦʜʥʦʛʦ ʧʨʘʚʘ, ʤʽʞʥʘʨʦʜʥʠʤʠ ʜʦʛʦʚʦʨʘʤʠ ʪʘ 

ʫʛʦʜʘʤʠ, ʩʪʦʨʦʥʦʶ ʷʢʠʭ ʻ ʋʢʨʘʾʥʘ; ʟʥʠʞʝʥʥʷ ʜʦ ʤʽʥʽʤʘʣʴʥʦ ʧʨʠʡʥʷʪʥʦʛʦ ʨʽʚʥʷ ʨʠʟʠʢʫ ʚʧʣʠʚʫ 

ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʥʘʩʝʣʝʥʥʷ, ʚʠʨʦʙʥʠʯʫ ʪʘ ʩʦʮʽʘʣʴʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʪʘ ʝʢʦʣʦʛʽʯʥʽ ʩʠʩʪʝʤʠ; 

ʦʩʥʘʱʝʥʥʷ ʩʫʯʘʩʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʽ ʤʝʪʦʜʠʢʘʤʠ (ʫ ʪ. ʯ. ʝʢʩʧʨʝʩ-ʤʝʪʦʜʘʤʠ) ʢʦʥʪʨʦʣʴʥʠʭ ʽ ʥʘʛʣʷʜʦʚʠʭ 

ʦʨʛʘʥʽʚ ʜʣʷ ʽʥʜʠʢʘʮʽʾ ʪʘ ʢʦʥʪʨʦʣʶ ʟʘ ʚʤʽʩʪʦʤ ʪʦʢʩʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʧʘʪʦʛʝʥʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʽ 

ʝʢʦʧʘʪʦʛʝʥʽʚ ʫ ʜʦʚʢʽʣʣʽ, ʧʨʦʜʫʢʪʘʭ ʭʘʨʯʫʚʘʥʥʷ ʪʘ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʘʭ; ʧʨʽʦʨʠʪʝʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʘʭʠʱʝʥʦʩʪʽ ʚʘʞʣʠʚʠʭ ʭʽʤʽʯʥʠʭ, ʨʘʜʽʦʣʦʛʽʯʥʠʭ ʽ ʙʽʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʚʠʨʦʙʥʠʯʦʾ ʪʘ ʩʦʮʽʘʣʴʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ; ʨʦʟʚʠʪʦʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʽ ʧʨʠʢʣʘʜʥʠʭ ʥʘʫʢ, ʪʝʭʥʦʣʦʛʽʡ ʽ ʪʝʭʥʽʢʠ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʽ 

ʧʨʦʛʥʦʟʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʩʠʩʪʝʤ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʦʱʦ [6].  
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ʋɼʂ 624.042.1 

ʉʊɸʊʀʉʊʀʏʅʀʁ ɸʅɸʃɯɿ ʉʅɯɻʆɺʆɻʆ ʅɸɺɸʅʊɸɾɽʅʅʗ ʅɸ ʇʆʂʈɯɺʃɯ 

ʆ. ʐʚʠʜʢʠʡ, ʩʪ. ʛʨ. ɹɯ-19ʄ 

ɺ. ʇʘʰʠʥʩʴʢʠʡ, ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʽ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʥʘʜʽʡʥʽʩʪʴ ʥʝʩʫʯʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʧʦʢʨʠʪʴ ʥʝʦʙʭʽʜʥʦ ʦʪʨʠʤʘʪʠ ʩʪʘʪʠʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʙʽʨʦʢ ʨʽʯʥʠʭ ʤʘʢʩʠʤʫʤʽʚ ʪʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʚʘʛʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʟʘ ʜʘʥʠʤʠ ʤʝʪʝʦʩʪʘʥʮʽʡ ʟ ʨʽʟʥʠʭ ʛʝʦʛʨʘʬʽʯʥʠʭ 

ʨʘʡʦʥʽʚ ʋʢʨʘʾʥʠ. ɼʣʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʢʦʨʠʩʪʘʥʽ ʜʘʥʽ ʪʨʴʦʭ ʤʝʪʝʦʩʪʘʥʮʽʡ, ʧʝʨʝʣʽʯʝʥʠʭ ʫ 

ʪʘʙʣʠʮʽ 1. ʍʘʨʘʢʪʝʨʠʩʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʟ ɼɹʅ [1] (ʫ ʧʘʩʢʘʣʷʭ) ʚʠʟʥʘʯʝʥʽ ʟʘ ʢʘʨʪʦʶ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ 

ʨʘʡʦʥʫʚʘʥʥʷ ʪʘ ʟʘ ʪʘʙʣʠʮʝʶ ʜʦʜʘʪʢʘ ɽ, ʫ ʷʢʽʡ ʥʘʚʝʜʝʥʽ ʜʘʥʽ ʜʣʷ ʤʽʩʪ ʦʙʣʘʩʥʦʛʦ ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷ 

ʋʢʨʘʾʥʠ.  

ʊʘʙʣʠʮʷ 1 ï ʉʪʘʪʠʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʙʽʨʦʢ ʨʽʯʥʠʭ ʤʘʢʩʠʤʫʤʽʚ ʪʘ ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ 

ʚʘʛʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ 

ʄʝʪʝʦʩʪʘʥʮʽʾ ʆʙʣʘʩʪʽ 
ʈʘʡʦʥ  

ʟʘ ɼɹʅ [1] 

ʍʘʨʘʢʪʝʨʠʩʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʟʘ 

ɼɹʅ ɺ.1.2-2:2006[1] 

ʟʘ ʢʘʨʪʦʶ ʟʘ ʪʘʙʣʠʮʝʶ 

ʉʝʤʝʥʽʚʢʘ ʏʝʨʥʽʛʽʚʩʴʢʘ 6 1800           ï 

ʂʨʦʧʠʚʥʠʮʴʢʠʡ ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 4 1400 1230 

ɺʦʟʥʝʩʝʥʩʴʢ ʄʠʢʦʣʘʾʚʩʴʢʘ 2 1000 990 

ɿ ʥʘʷʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʨʝʛʫʣʷʨʥʠʭ ʩʥʽʛʦʤʽʨʥʠʭ ʟʡʦʤʦʢ ʩʬʦʨʤʦʚʘʥʽ ʚʠʙʽʨʢʠ ʨʽʯʥʠʭ ʤʘʢʩʠʤʫʤʽʚ 

ʚʘʛʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʪʘ ʚʠʢʦʥʘʥʘ ʾʭ ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʟʘ ʤʝʪʦʜʠʢʦʶ ʽ ʬʦʨʤʫʣʘʤʠ ʟ [2]. 

ʈʝʟʫʣʴʪʘʪʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 2, ʜʝ ʚʢʘʟʘʥʽ ʪʘʢʦʞ ʧʦʟʥʘʯʝʥʥʷ ʫʩʽʭ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɼʣʷ ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ ʭʘʨʘʢʪʝʨʥʘ ʥʘʷʚʥʽʩʪʴ ʙʝʟʩʥʽʞʥʠʭ ʟʠʤ ʟ ʥʫʣʴʦʚʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʨʽʯʥʠʭ ʤʘʢʩʠʤʫʤʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʊʦʤʫ ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʪʘ ʦʙʯʠʩʣʝʥʥʷ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʟʥʘʯʝʥʴ ʚʠʢʦʥʘʥʽ ʫ ʜʚʦʭ ʚʘʨʽʘʥʪʘʭ: ʚʘʨʽʘʥʪ 1 ʚʨʘʭʦʚʫʻ ʫʩʽ ʥʘʷʚʥʽ ʜʘʥʽ ʟ ʥʫʣʴʦʚʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʚʢʣʶʯʥʦ, ʘ ʚʘʨʽʘʥʪ 2 ʚʨʘʭʦʚʫʻ ʣʠʰʝ ʥʝʥʫʣʴʦʚʽ ʟʥʘʯʝʥʥʷ ʚʘʛʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ. 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʪʘʙʣʠʮʽ 2 ʧʦʢʘʟʫʻ, ʱʦ ʚʥʘʩʣʽʜʦʢ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʙʝʟʩʥʽʞʥʠʭ ʟʠʤ ʢʽʣʴʢʽʩʪʴ 

ʥʝʥʫʣʴʦʚʠʭ ʟʥʘʯʝʥʴ ʨʽʯʥʠʭ ʤʘʢʩʠʤʫʤʽʚ ʚʘʛʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʟ ʨʦʩʪʦʤ ʥʦʤʝʨʘ ʩʥʽʛʦʚʦʛʦ ʨʘʡʦʥʫ 

ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʢʽʣʴʢʦʩʪʽ ʨʦʢʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʟʙʣʠʞʫʶʪʴʩʷ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ, 

ʩʪʘʥʜʘʨʪʠ ʡ ʢʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ, ʦʙʯʠʩʣʝʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʘ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʥʫʣʴʦʚʠʭ ʟʥʘʯʝʥʴ ʚʘʛʠ 

ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ.  

ɺʽʜʤʽʥʥʦʩʪʽ ʧʝʨʰʦʛʦ ʪʘ ʜʨʫʛʦʛʦ ʩʧʦʩʦʙʫ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʚʽʜʦʙʨʘʞʝʥʽ ʥʘ ʛʽʩʪʦʛʨʘʤʘʭ 

ʨʦʟʧʦʜʽʣʫ ʟ ʨʠʩʫʥʢʘ 1. ʅʘ ʪʠʭ ʞʝ ʨʠʩʫʥʢʘʭ ʟʦʙʨʘʞʝʥʽ ʢʨʠʚʽ ʛʫʩʪʠʥʠ ʨʦʟʧʦʜʽʣʫ ɻʫʤʙʝʣʷ, ʦʪʨʠʤʘʥʽ ʟʘ 

ʚʽʜʧʦʚʽʜʥʦʶ ʬʦʨʤʫʣʦʶ ʟ [2] ʪʘ ʧʘʨʘʤʝʪʨʘʤʠ ʟ ʪʘʙʣʠʮʽ 2. ɺ ʷʢʦʩʪʽ ʧʨʠʢʣʘʜʫ ʦʙʨʘʥʘ ʤʝʪʝʦʩʪʘʥʮʽʷ 

ɺʦʟʥʝʩʝʥʩʴʢ, ʦʩʢʽʣʴʢʠ ʫ ʮʴʦʤʫ ʧʽʚʜʝʥʥʦʤʫ ʨʘʡʦʥʽ ʟʘʬʽʢʩʦʚʘʥʦ 25% ʙʝʟʩʥʽʞʥʠʭ ʟʠʤ. ɿʥʘʯʥʘ ʾʭ 

ʢʽʣʴʢʽʩʪʴ ʧʦʤʽʪʥʦ ʚʧʣʠʥʫʣʘ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʪʘ ʦʙʯʠʩʣʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ 

ʟʥʘʯʝʥʴ ʚʘʛʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ. ɿ ʥʘʚʝʜʝʥʠʭ ʛʽʩʪʦʛʨʘʤ ʪʘ ʜʘʥʠʭ ʪʘʙʣʠʮʽ 2 ʚʠʜʥʦ, ʱʦ ʚʠʜʘʣʝʥʥʷ 

ʥʫʣʴʦʚʠʭ ʟʥʘʯʝʥʴ ʟ ʚʠʙʽʨʢʠ ʽʩʪʦʪʥʦ ʟʤʽʥʠʣʦ ʷʢ ʭʘʨʘʢʪʝʨ ʛʽʩʪʦʛʨʘʤʠ ʨʦʟʧʦʜʽʣʫ, ʪʘʢ ʽ ʟʥʘʯʝʥʥʷ 
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ʯʠʩʣʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 34%, ʩʪʘʥʜʘʨʪ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 13%, ʘ 

ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ ʩʪʘʻ ʫ 1,5 ʨʘʟʠ ʤʝʥʰʠʤ. ɿ ʪʘʙʣʠʮʴ 1 ʽ 2 ʚʠʜʥʦ, ʱʦ ʟ ʨʦʩʪʦʤ ʥʦʤʝʨʘ ʩʥʽʛʦʚʦʛʦ 

ʨʘʡʦʥʫ ʢʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ ʟʤʝʥʰʫʶʪʴʩʷ, ʘ ʩʪʘʪʠʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʙʣʠʞʫʶʪʴʩʷ. 

ʊʘʙʣʠʮʷ 2 ï ʉʪʘʪʠʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʙʽʨʦʢ ʨʽʯʥʠʭ ʤʘʢʩʠʤʫʤʽʚ ʪʘ ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ 

ʚʘʛʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʇʦʟʥʘ-

ʯʝʥʥʷ 

ʉʝʤʝʥʽʚʢʘ ʂʨʦʧʠʚʥʠʮʴʢʠʡ ɺʦʟʥʝʩʝʥʩʴʢ 

ʚʘʨ. 1 ʚʘʨ. 2 ʚʘʨ. 1 ʚʘʨ. 2 ʚʘʨ. 1 ʚʘʨ. 2 

ʉʪʘʪʠʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʙʽʨʦʢ ʨʽʯʥʠʭ ʤʘʢʩʠʤʫʤʽʚ 

ʆʙʩʷʛ ʚʠʙʽʨʢʠ N 27 27 51 48 28 21 

ʄʽʥʽʤʫʤ Qmin 110 110 0 75 0 10 

ʄʘʢʩʠʤʫʤ Qmax 1920 1920 1683 1683 510 510 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ M 727 727 427 454 170 227 

ʉʪʘʥʜʘʨʪ S 412 412 318 308 152 133 

ʂʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ V 0,567 0,567 0,744 0,679 0,893 0,586 

ʇʘʨʘʤʝʪʨʠ ʟʘʢʦʥʫ 

ʨʦʟʧʦʜʽʣʫ ɻʫʤʙʝʣʷ 

Ŭ 527 527 277 308 97 162 

ɓ 375 375 274 267 138 125 

ʈʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ ʚʘʛʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʜʣʷ ʧʝʨʽʦʜʽʚ ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ 

T = 20 ʨʦʢʽʚ Q(20) 1641 1641 1090 1084 506 495 

T = 30  ʨʦʢʽʚ Q(30) 1797 1797 1203 1194 564 547 

T = 50  ʨʦʢʽʚ Q(50) 1991 1991 1345 1332 635 612 

T = 70  ʨʦʢʽʚ Q(70) 2118 2118 1438 1423 682 655 

T = 100  ʨʦʢʽʚ Q(100) 2253 2253 1536 1519 731 700 

T = 150  ʨʦʢʽʚ Q(150) 2406 2406 1648 1627 788 750 

T = 200  ʨʦʢʽʚ Q(200) 2514 2514 1726 1704 827 786 

 

 

ʈʠʩ. 1 ï ɻʽʩʪʦʛʨʘʤʠ ʨʦʟʧʦʜʽʣʫ ʨʽʯʥʠʭ ʤʘʢʩʠʤʫʤʽʚ ʚʘʛʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫʥʘ ʤʝʪʝʦʩʪʘʥʮʽʾ ɺʦʟʥʝʩʝʥʩʴʢ 

ɻʨʘʥʠʯʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ ʚʘʛʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʜʣʷ ʧʝʨʽʦʜʽʚ ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ ʚ ʤʝʞʘʭ 

ʚʽʜ ʊ = 20 ʨʦʢʽʚ ʜʦ ʊ = 200 ʨʦʢʽʚ ʦʙʯʠʩʣʝʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ ɻʫʤʙʝʣʷ 

[2]. ʋ ʧʝʨʰʦʤʫ ʚʘʨʽʘʥʪʽ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ (ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʫʣʴʦʚʠʭ ʟʥʘʯʝʥʴ ʥʘʚʘʥʪʘʞʝʥʥʷ) 

ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ, ʟʛʽʜʥʦ ʟ [2], ʜʦʨʽʚʥʶʻ  

( )(T) ln ln 1 1Q Ta b= - Ö - -è øê ú.                                                      (1) 

ʋ ʜʨʫʛʦʤʫ ʚʘʨʽʘʥʪʽ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ (ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʥʫʣʴʦʚʠʭ ʟʥʘʯʝʥʴ ʥʘʚʘʥʪʘʞʝʥʥʷ) 

ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ ʟ [3]: 

(T) ln ln 1
ef

N
Q

T N
a b

è øå õ
= - Ö - -é ùæ öæ öÖé ùç ÷ê ú

,                                                (2) 

ʜʝ  Ŭ ʽ ɓ ï ʧʘʨʘʤʝʪʨʠ ʨʦʟʧʦʜʽʣʫ ɻʫʤʙʝʣʷ, ʚʠʟʥʘʯʝʥʽ ʟʘ ʪʦʯʥʠʤʠ ʬʦʨʤʫʣʘʤʠ [2] ʯʝʨʝʟ ʩʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ M, ʩʪʘʥʜʘʨʪ S ʽ ʦʙʩʷʛ ʚʠʙʽʨʢʠ N, ʪʘ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 2; Nef ï ʢʽʣʴʢʽʩʪʴ ʥʝʥʫʣʴʦʚʠʭ ʟʥʘʯʝʥʴ 
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ʫ ʚʠʙʽʨʮʽ ʤʘʢʩʠʤʫʤʽʚ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ, 

ʥʘʚʝʜʝʥʠʤʠ ʚ ʪʘʙʣʠʮʽ 2, ʥʘ ʨʠʩʫʥʢʫ 2 

ʧʦʙʫʜʦʚʘʥʽ ʛʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʝʡ ʛʨʘʥʠʯʥʠʭ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʟʥʘʯʝʥʴ ʚʘʛʠ ʩʥʽʛʦʚʦʛʦ 

ʧʦʢʨʠʚʫ Q(T) ʚʽʜ ʧʝʨʽʦʜʫ ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ T. 

ʇʨʠ ʚʩʽʭ ʊ ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ, ʦʙʯʠʩʣʝʥʽ 

ʟʘ ʜʨʫʛʠʤ ʚʘʨʽʘʥʪʦʤ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ, ʻ 

ʤʝʥʰʠʤʠ ʚʽʜ ʟʥʘʯʝʥʴ, ʦʙʯʠʩʣʝʥʠʤ ʟʘ 

ʧʝʨʰʠʤ ʚʘʨʽʘʥʪʦʤ. ʈʽʟʥʠʮʷ ʟʨʦʩʪʘʻ ʧʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʧʝʨʽʦʜʫ ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ. ɿ 

ʪʘʙʣʠʮʽ 2 ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ, ʱʦ ʪʘʢʘ 

ʧʦʚʝʜʽʥʢʘ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʟʥʘʯʝʥʴ ʭʘʨʘʢʪʝʨʥʘ 

ʽ ʜʣʷ ʽʥʰʠʭ ʤʝʪʝʦʩʪʘʥʮʽʡ ʟʘ ʚʠʥʷʪʢʦʤ 

ʤʝʪʝʦʩʪʘʥʮʽʾ ʉʝʤʝʥʽʚʢʘ, ʫ ʜʘʥʠʭ ʷʢʦʾ 

ʚʽʜʩʫʪʥʽ ʥʫʣʴʦʚʽ ʟʥʘʯʝʥʥʷ ʨʽʯʥʠʭ 

ʤʘʢʩʠʤʫʤʽʚ ʚʘʛʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ. 

 

ʈʠʩ. 2 ï ɿʘʣʝʞʥʦʩʪʽ ʛʨʘʥʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʟʥʘʯʝʥʴ 

ʚʘʛʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʥʘ ʤʝʪʝʦʩʪʘʥʮʽʾ ɺʦʟʥʝʩʝʥʩʴʢ ʚʽʜ 

ʩʝʨʝʜʥʴʦʛʦ ʧʝʨʽʦʜʫ ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʚʘʛʠ ʩʥʽʛʦʚʦʛʦ 

ʧʦʢʨʠʚʫ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʰʣʷʭʦʤ ʧʦʨʽʚʥʷʥʥʷ ʜʘʥʠʭ ʪʘʙʣʠʮʴ 1 ʽ 2. ʈʽʟʥʠʮʷ ʤʽʞ ʟʥʘʯʝʥʥʷʤʠ Q(50), 

ʦʙʯʠʩʣʝʥʠʤʠ ʚʠʱʝ ʜʚʦʤʘ ʩʧʦʩʦʙʘʤʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ, 

ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 4% ʜʣʷ ʤʝʪʝʦʩʪʘʥʮʽʾ ɺʦʟʥʝʩʝʥʩʴʢ ʜʦ ʪʦʯʥʦʾ ʨʽʚʥʦʩʪʽ ʜʣʷ ʤʝʪʝʦʩʪʘʥʮʽʾ ʉʝʤʝʥʽʚʢʘ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʯʥʽ ʟʥʘʯʝʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʽ ʟʘ ʢʘʨʪʦʶ ʪʘ ʟʘ ʜʦʜʘʪʢʦʤ ɼɹʅ [1] ʽ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 1, 

ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʷʢ ʚʽʜ ʦʙʯʠʩʣʝʥʠʭ ʚ ʪʘʙʣʠʮʽ 2, ʪʘʢ ʽ ʤʽʞ ʩʦʙʦʶ. ʇʦʨʽʚʥʷʥʦ ʟ ʜʘʥʠʤʠ ʪʘʙʣʠʮʽ 2, 

ɼɹʅ [1] ʥʘ 10% ʟʘʥʠʞʫʻ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʚʘʛʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʥʘ ʤʝʪʝʦʩʪʘʥʮʽʾ 

ʉʝʤʝʥʽʚʢʘ ʪʘ ʥʘ 36% ʟʘʚʠʱʫʻ ʡʦʛʦ ʜʣʷ ʤʝʪʝʦʩʪʘʥʮʽʾ ɺʦʟʥʝʩʝʥʩʴʢ. ɼʣʷ ʤʝʪʝʦʩʪʘʥʮʽʾ ʂʨʦʧʠʚʥʠʮʴʢʠʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʚʘʛʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʚʠʟʥʘʯʝʥʽ ʟʘ ʢʘʨʪʦʶ ʪʘ ʟʘ ʜʦʜʘʪʢʦʤ ɼɹʅ [1], 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʥʘ 13%. ʈʝʘʣʴʥʦ ʦʙʯʠʩʣʝʥʽ ʟʥʘʯʝʥʥʷ ʟ ʪʘʙʣʠʮʽ 2 ʟʥʘʭʦʜʷʪʴʩʷ ʤʽʞ ʜʚʦʤʘ ʚʝʣʠʯʠʥʘʤʠ ʟ 

ɼɹʅ [1]. 

ɺʠʢʦʥʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʪʘʢʽ ʚʠʩʥʦʚʢʠ: 

1. ʋʨʘʭʫʚʘʥʥʷ ʥʫʣʴʦʚʠʭ ʟʥʘʯʝʥʴ ʫ ʚʠʙʽʨʢʘʭ ʨʽʯʥʠʭ ʤʘʢʩʠʤʫʤʽʚ ʚʘʛʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʚʠʱʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʟʥʘʯʝʥʴ. ɹʽʣʴʰ ʪʦʯʥʠʡ ʧʽʜʭʽʜ ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʪʘʪʠʩʪʠʯʥʽʡ 

ʦʙʨʦʙʮʽ ʚʠʙʽʨʦʢ ʨʽʯʥʠʭ ʤʘʢʩʠʤʫʤʽʚ ʚʘʛʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʟ ʷʢʠʭ ʚʠʜʘʣʝʥʽ ʥʫʣʴʦʚʽ ʟʥʘʯʝʥʥʷ, ʟ 

ʚʽʜʧʦʚʽʜʥʠʤ ʢʦʨʠʛʫʚʘʥʥʷʤ ʧʝʨʽʦʜʫ ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ ʧʨʠ ʦʙʯʠʩʣʝʥʥʽ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʟʥʘʯʝʥʴ ʩʥʽʛʦʚʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. 

2. ʍʘʨʘʢʪʝʨʠʩʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʚʘʛʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʚʩʪʘʥʦʚʣʝʥʽ ʟʘ ʢʘʨʪʦʶ ʪʘ ʟʘ ʪʘʙʣʠʮʝʶ 
ʜʦʜʘʪʢʘ ɼɹʅ ɺ.1.2-2:2006, ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʷʢ ʤʽʞ ʩʦʙʦʶ, ʪʘʢ ʽ ʚʽʜ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʟʥʘʯʝʥʴ, 

ʦʙʯʠʩʣʝʥʠʭ ʟʘ ʬʘʢʪʠʯʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʥʽʛʦʤʽʨʥʠʭ ʟʡʦʤʦʢ ʥʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʤʝʪʝʦʩʪʘʥʮʽʷʭ. 

3. ʆʪʨʠʤʘʥʽ ʚ ʨʦʙʦʪʽ ʩʪʘʪʠʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʽʯʥʠʭ ʤʘʢʩʠʤʫʤʽʚ ʚʘʛʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʽʤʦʚʽʨʥʽʩʥʠʭ ʨʦʟʨʘʭʫʥʢʘʭ ʥʘʜʽʡʥʦʩʪʽ ʥʝʩʫʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʦʢʨʽʚʝʣʴ, 

ʨʦʟʤʽʱʝʥʠʭ ʫ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 
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ʋɼʂ 624.042.4 

ɺʀʍɯɼʅɯ ɼɸʅɯ ʊɸ ɿɸɺɼɸʅʅʗ ʊɽʈʀʊʆʈɯɸʃʔʅʆɻʆ ʈɸʁʆʅʋɺɸʅʅʗ 

ʉʊɸʊʀʉʊʀʏʅʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʂʃɯʄɸʊʀʏʅʀʍ ʅɸɺɸʅʊɸɾɽʅʔ 

ɼ. ʇʨʦʢʦʧʝʥʢʦ, ʩʪ. ʛʨ. ɹɯ-19ʄ 

ɺ. ʇʘʰʠʥʩʴʢʠʡ, ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʆʜʥʽʻʶ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʽʤʦʚʽʨʥʽʩʥʠʭ ʤʦʜʝʣʝʡ ʢʣʽʤʘʪʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘʜʽʡʥʦʩʪʽ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʻ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʨʽʯʥʠʭ ʤʘʢʩʠʤʫʤʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ [1]. ʊʘʢʘ ʤʦʜʝʣʴ ʻ ʜʦʩʠʪʴ ʧʨʦʩʪʦʶ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʥʫʚʘʪʠ ʨʦʟʨʘʭʫʥʢʠ ʥʘʜʽʡʥʦʩʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʦʥʩʪʨʫʢʮʽʡ. ʋ ʨʝʟʫʣʴʪʘʪʽ 

ʚʠʢʦʥʘʥʠʭ ʫ ʧʦʧʝʨʝʜʥʽ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʦʪʨʠʤʘʥʽ ʩʪʘʪʠʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ 

ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʩʥʽʛʦʚʦʛʦ ʡ ʚʽʪʨʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʤʝʪʝʦʩʪʘʥʮʽʡ ʋʢʨʘʾʥʠ. ɿ ʤʝʪʦʶ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʤʦʚʽʨʥʽʩʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘʜʽʡʥʦʩʪʽ ʥʝʩʫʯʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʚ ʫʤʦʚʘʭ ʨʽʟʥʠʭ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʫʟʘʛʘʣʴʥʝʥʥʷ ʡ ʪʝʨʠʪʦʨʽʘʣʴʥʝ ʨʘʡʦʥʫʚʘʥʥʷ 

ʥʘʷʚʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʋ ʷʢʦʩʪʽ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʚʠʙʽʨʦʢ ʨʽʯʥʠʭ 

ʤʘʢʩʠʤʫʤʽʚ ʚʘʛʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʠʩʢʫ ʚʽʪʨʫ ʥʘ 172 ʨʽʚʥʠʥʥʠʭ ʤʝʪʝʦʩʪʘʥʮʽʷʭ 

ʋʢʨʘʾʥʠ. ɿ ʥʘʚʝʜʝʥʦʾ ʥʘ ʨʠʩʫʥʢʫ 1 ʛʽʩʪʦʛʨʘʤʠ ʨʦʟʧʦʜʽʣʫ ʚʠʜʥʦ, ʱʦ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʤʝʪʝʦʩʪʘʥʮʽʡ 

ʨʦʟʤʽʱʝʥʘ ʥʘ ʚʠʩʦʪʘʭ 80é300 ʤ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ. ɯʟ ʟʘʛʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʽʩʪʦʪʥʦ ʚʠʜʽʣʷʶʪʴʩʷ 

ʧʨʠʤʦʨʩʴʢʽ ʤʝʪʝʦʩʪʘʥʮʽʾ, ʨʦʟʤʽʱʝʥʽ ʥʘ ʤʘʣʠʭ ʚʠʩʦʪʘʭ. ʎʽ ʜʘʥʽ ʟʘʧʦʟʠʯʝʥʽ ʟ ʨʦʙʽʪ [2, 3], ʜʝ ʚʦʥʠ ʙʫʣʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʢʣʽʤʘʪʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ.  

 

ʈʠʩ. 1 ï ʈʦʟʧʦʜʽʣ ʤʝʪʝʦʩʪʘʥʮʽʡ ʟʘ ʚʠʩʦʪʦʶ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ 

ɼʣʷ ʨʘʡʦʥʫʚʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʥʽʛʦʚʦʛʦ ʡ ʚʽʪʨʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʣʽʜ 

ʧʦʜʽʣʠʪʠ ʪʝʨʠʪʦʨʽʶ ʋʢʨʘʾʥʠ ʥʘ ʟʦʥʠ, ʜʣʷ ʢʦʞʥʦʾ ʷʢʠʭ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʧʝʚʥʽ ʟʦʥʘʣʴʥʽ ʟʥʘʯʝʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʩʧʦʜʽʚʘʥʥʷ ʡ ʩʪʘʥʜʘʨʪʫ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʨʽʯʥʠʭ ʤʘʢʩʠʤʫʤʽʚ ʚʘʛʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʪʘ 

ʚʽʪʨʦʚʦʛʦ ʪʠʩʢʫ. ɿʦʥʘʣʴʥʠʤʠ ʚʚʘʞʘʶʪʴʩʷ ʩʝʨʝʜʥʽ ʘʙʦ ʥʘʡʙʽʣʴʰʽ ʧʦ ʟʦʥʽ (ʽʟ ʟʘʜʘʥʦʶ ʟʘʙʝʟʧʝʯʝʥʽʩʪʶ) 

ʟʥʘʯʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʩʧʦʜʽʚʘʥʥʷ ʡ ʩʪʘʥʜʘʨʪʫ ʟʘ ʜʘʥʠʤʠ ʤʝʪʝʦʩʪʘʥʮʽʡ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʮʽʻʾ 

ʟʦʥʠ. ʄʝʪʦʜʠʢʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʦʥʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʚʠʢʣʘʜʝʥʘ ʚ ʨʦʙʦʪʽ [4]. 

ʋ ʤʘʛʽʩʪʝʨʩʴʢʽʡ ʨʦʙʦʪʽ ʧʣʘʥʫʻʪʴʩʷ ʚʠʢʦʥʘʪʠ ʨʘʡʦʥʫʚʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ ʜʚʦʭ 

ʚʘʨʽʘʥʪʘʭ. ʋ ʧʝʨʰʦʤʫ ʚʘʨʽʘʥʪʽ ʟʦʥʘʤʠ ʚʚʘʞʘʶʪʴʩʷ ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʨʘʡʦʥʠ ʟ ʢʘʨʪ ʨʘʡʦʥʫʚʘʥʥʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʚ ɼɹʅ ɺ.1.2-2:2006 [5]. ɼʨʫʛʠʡ ʚʘʨʽʘʥʪ ʧʦʚʠʥʝʥ ʨʝʘʣʽʟʫʚʘʪʠ ʤʝʪʦʜʠʢʫ 
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ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ [4], ʧʨʠ ʷʢʽʡ ʪʝʨʠʪʦʨʽʘʣʴʥʠʤʠ ʟʦʥʘʤʠ 

ʚʚʘʞʘʶʪʴʩʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʦʙʣʘʩʪʽ ʋʢʨʘʾʥʠ.  

ʉʧʨʦʩʪʠʪʠ ʨʘʡʦʥʫʚʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʞʥʘ ʟʘ ʨʘʭʫʥʦʢ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʟʘʣʝʞʥʦʩʪʝʡ ʩʪʘʥʜʘʨʪʽʚ ʨʽʯʥʠʭ ʤʘʢʩʠʤʫʤʽʚ ʚʘʛʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʠʩʢʫ ʚʽʪʨʫ ʚʽʜ 

ʾʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʩʧʦʜʽʚʘʥʴ. ʊʘʢʽ ʟʘʣʝʞʥʦʩʪʽ ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʨʠʩʫʥʢʫ 2 ʟʘ ʦʧʠʩʘʥʠʤʠ ʚʠʱʝ ʜʘʥʠʤʠ 172 

ʤʝʪʝʦʩʪʘʥʮʽʡ ʋʢʨʘʾʥʠ. 

 

ʈʠʩ. 2 ï ɿʘʣʝʞʥʦʩʪʽ ʩʪʘʥʜʘʨʪʽʚ S ʚʽʜ ʤʘʪʝʤʘʪʠʯʥʠʭ ʩʧʦʜʽʚʘʥʴ M ʩʥʽʛʦʚʦʛʦ ʪʘ ʚʽʪʨʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ  

ɿ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʱʦ ʥʘʚʝʜʝʥʽ ʟʘʣʝʞʥʦʩʪʽ ʤʘʶʪʴ ʥʘʜʪʦ ʚʝʣʠʢʠʡ ʩʪʘʪʠʩʪʠʯʥʠʡ ʨʦʟʢʠʜ. ʎʝ ʥʝ 

ʜʦʟʚʦʣʷʻ ʦʧʠʩʘʪʠ ʾʭ ʘʥʘʣʽʪʠʯʥʠʤʠ ʚʠʨʘʟʘʤʠ, ʟʘ ʷʢʠʤʠ ʤʦʞʥʘ ʙʫʣʦ ʙ ʜʦʩʠʪʴ ʪʦʯʥʦ ʚʠʟʥʘʯʘʪʠ 

ʩʪʘʥʜʘʨʪʠ ʯʝʨʝʟ ʤʘʪʝʤʘʪʠʯʥʽ ʩʧʦʜʽʚʘʥʥʷ. ʆʪʞʝ, ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʫʚʘʪʠ ʨʦʟʜʽʣʴʥʝ ʨʘʡʦʥʫʚʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʩʧʦʜʽʚʘʥʴ ʪʘ ʩʪʘʥʜʘʨʪʽʚ ʨʽʯʥʠʭ ʤʘʢʩʠʤʫʤʽʚ ʚʘʛʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʪʠʩʢʫ ʚʽʪʨʫ ʟʘ ʤʝʪʦʜʠʢʦʶ, ʚʠʢʣʘʜʝʥʦʶ ʚ ʨʦʙʦʪʽ [4]. ɿʦʥʘʣʴʥʽ (ʩʝʨʝʜʥʽ) ʟʥʘʯʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʩʧʦʜʽʚʘʥʥʷ ʡ ʩʪʘʥʜʘʨʪʫ ʨʦʟʧʦʜʽʣʽʚ ʨʽʯʥʠʭ ʤʘʢʩʠʤʫʤʽʚ ʦʙʦʭ ʥʘʚʘʥʪʘʞʝʥʴ ʧʦʪʨʽʙʥʦ ʚʩʪʘʥʦʚʠʪʠ ʜʣʷ 

ʰʝʩʪʠ ʩʥʽʛʦʚʠʭ ʪʘ ʧ'ʷʪʠ ʚʽʪʨʦʚʠʭ ʨʘʡʦʥʽʚ ɼɹʅ ɺ.1.2-2:2006 [4], ʘ ʪʘʢʦʞ ʜʣʷ 24 ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ 

ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʪʘ ɸʈ ʂʨʠʤ. 
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ʋɼʂ 624.042.5:692.232.45 

ʉʇʈʆʑɽʅɸ ʄɽʊʆɼʀʂɸ ʆʎɯʅʖɺɸʅʅʗ ʊɽʇʃʆʉʊɯʁʂʆʉʊɯ ʉɽʅɼɺɯʏ-

ʇɸʅɽʃɽʁ 

ɺ. ʇʝʜʯʝʥʢʦ, ʩʪ. ʛʨ. ɹɯ-18ʄ 

ʄ. ʇʘʰʠʥʩʴʢʠʡ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʘʩʠʩʪʝʥʪ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɺ ʥʘʰ ʯʘʩ ʟʥʘʯʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ ʣʝʛʢʽ ʤʝʪʘʣʝʚʽ ʩʝʥʜʚʽʯ-ʧʘʥʝʣʽ [1-3], ʷʢʽ ʤʘʶʪʴ ʟʥʘʯʥʠʡ 

ʦʧʽʨ ʪʝʧʣʦʧʝʨʝʜʘʯʽ ʪʘ ʥʘʜʽʡʥʠʡ ʟʘʭʠʩʪ ʫʪʝʧʣʶʚʘʯʘ ʚʽʜ ʟʚʦʣʦʞʝʥʥʷ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʫʥʘʩʣʽʜʦʢ ʤʘʣʦʾ 

ʪʝʧʣʦʚʦʾ ʽʥʝʨʮʽʾ ʚʦʥʠ ʤʘʶʪʴ ʥʠʟʴʢʫ ʪʝʧʣʦʩʪʽʡʢʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ (ʚʘʞʢʠʤʠ) 

ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʘʤʧʣʽʪʫʜʘ ʢʦʣʠʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʥʫʪʨʽʰʥʽʡ 

ʧʦʚʝʨʭʥʽ ʮʠʭ ʧʘʥʝʣʝʡ ʻ ʟʥʘʯʥʦ ʙʽʣʴʰʦʶ, ʥʽʞ ʫ ʪʨʘʜʠʮʽʡʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

ʄʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʪʝʧʣʦʩʪʽʡʢʦʩʪʽ ʟʘ ʥʦʨʤʘʤʠ [4, 5] ʜʦʚʦʣʽ ʩʢʣʘʜʥʘ, ʦʩʦʙʣʠʚʦ ʜʣʷ 

ʙʘʛʘʪʦʰʘʨʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʎʝ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʚʝʣʠʯʠʥʘ ʪʝʧʣʦʩʪʽʡʢʦʩʪʽ 

ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʬʘʢʪʦʨʽʚ (15 ʨʦʟʨʘʭʫʥʢʦʚʠʭ 

ʧʘʨʘʤʝʪʨʽʚ). ʉʢʣʘʜʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʫ ʪʘʢʦʞ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʟʨʦʙʠʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʧʨʦʤʽʞʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘ ʨʽʟʥʠʤʠ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʬʦʨʤʫʣʘʤʠ. ʊʦʤʫ 

ʨʦʟʨʦʙʢʘ ʩʧʨʦʱʝʥʦʛʦ ʽʥʞʝʥʝʨʥʦʛʦ ʤʝʪʦʜʫ ʨʦʟʨʘʭʫʥʢʫ ʪʝʧʣʦʩʪʽʡʢʦʩʪʽ ʻ ʪʘʢʦʞ ʘʢʪʫʘʣʴʥʦʶ 

ʧʨʦʙʣʝʤʦʶ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʩʬʦʨʤʫʣʴʦʚʘʥʘ ʤʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʚʜʦʩʢʦʥʘʣʠʪʠ ʤʝʪʦʜʠʢʫ ʨʦʟʨʘʭʫʥʢʫ 

ʪʝʧʣʦʩʪʽʡʢʦʩʪʽ ʩʝʥʜʚʽʯ-ʧʘʥʝʣʝʡ ʚ ʮʠʚʽʣʴʥʠʭ ʙʫʜʽʚʣʷʭ ʪʘ ʚʠʟʥʘʯʠʪʠ ʤʝʞʽ ʾʭ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʈʦʟʨʘʭʫʥʦʢ ʪʝʧʣʦʩʪʽʡʢʦʩʪʽ ʩʝʥʜʚʽʯ-ʧʘʥʝʣʝʡ ʚʠʢʦʥʫʻʪʴʩʷ ʟʛʽʜʥʦ ʟ [5] ʟʘ ʬʦʨʤʫʣʦʶ: 

ɿ

B

t ʨʦʟA
A

v
t =        (1) 

ʜʝ  ɿt ʨʦʟ
A
ï ʨʦʟʨʘʭʫʥʢʦʚʘ ʘʤʧʣʽʪʫʜʘ ʢʦʣʠʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ, Üʉ;  

         ɜ ï ʚʝʣʠʯʠʥʘ ʟʘʪʫʭʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʘʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʟʦʚʥʽʰʥʴʦʛʦ 

ʧʦʚʽʪʨʷ ɿt ʨʦʟ
A

 ʚ ʦʛʦʨʦʜʞʫʚʘʣʴʥʽʡ ʢʦʥʩʪʨʫʢʮʽʾ.  

ʋ ʧʨʦʮʝʩʽ ʨʦʟʨʘʭʫʥʢʫ ʚʨʘʭʦʚʫʶʪʴʩʷ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ ʟ ʾʭ ʛʨʘʥʠʯʥʠʤʠ ʤʝʞʘʤʠ: 

ʄʽʥʽʤʘʣʴʥʘ ʟ ʩʝʨʝʜʥʽʭ ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʫ ʧʦ ʨʫʤʙʘʭ, ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ ʷʢʠʭ ʩʢʣʘʜʘʻ 16% ʽ 

ʙʽʣʴʰʝ, ʘʣʝ ʥʝ ʤʝʥʰʝ 1 ʤ/ʩ. ɿʤʽʥʶʻʪʴʩʷ ʚʽʜ  ɡ=1,9 ʤ/ʩ (ɼʘʨôʾʚʢʘ) ʜʦ ɡ=4,8 ʤ/ʩ (ʉʽʤʬʝʨʦʧʦʣʴ) ʟʛʽʜʥʦ ʟ 

[6]; 

ʂʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʚʽʜʜʘʯʽ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʻ ʚʝʣʠʯʠʥʦʶ 

ʥʝʟʤʽʥʥʦʶ ʪʘ ʟʛʽʜʥʦ ɼʉʊʋ ɹ ɺ.2.6-189:2013 [7, ʜʦʜ. ɹ] ʜʦʨʽʚʥʶʻ Ŭʚ=8,7 ɺʪ/(ʤ2Āʂ); 

ʂʦʝʬʽʮʽʻʥʪ ʧʦʛʣʠʥʘʥʥʷ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ ʤʘʪʝʨʽʘʣʦʤ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ, ɢ ʢʦʣʠʚʘʻʪʴʩʷ ʫ ʤʝʞʘʭ ʚʽʜ 0,1 ʜʦ 0,9; 

ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʩʫʤʘʨʥʦʾ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ (ʧʨʷʤʦʾ ʽ ʨʦʟʩʽʷʥʦʾ) ʫ ʩʽʯʥʽ, ʟʛʽʜʥʦ ʟ [6] ʤʘʻ 

ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ Imax=425 ɺʪ/ʤ2 ʜʣʷ ʉʽʤʬʝʨʦʧʦʣʷ (44Á57') ʽ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ Imax =724 

ɺʪ/ʤ2 ʜʣʷ ʏʝʨʥʽʛʦʚʘ (51Á24'); 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʩʫʤʘʨʥʦʾ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ (ʧʨʷʤʦʾ ʽ ʨʦʟʩʽʷʥʦʾ), ʧʨʠʡʥʷʪʽ ʟʛʽʜʥʦ ʟ [6] ʤʘʻ 

ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ Iʩʨ=120 ɺʪ/ʤ2 ʜʣʷ ʏʝʨʥʽʛʦʚʘ (51Á24') ʽ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ Iʩʨ=188 ɺʪ/ʤ2 ʜʣʷ 

ʉʽʤʬʝʨʦʧʦʣʷ (44Á57'); 

ʉʝʨʝʜʥʷ ʘʤʧʣʽʪʫʜʘ ʜʦʙʦʚʠʭ ʢʦʣʠʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʚ ʣʠʧʥʽ ʟʛʽʜʥʦ ʟ [6] 

ʧʨʠʡʤʘʻ ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ɸtʟ=8,0  ʜʣʷ ʆʜʝʩʠ ʽ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ɸtʟ=13,2  ʜʣʷ 

ʃʫʛʘʥʩʴʢʘ; 

ʊʦʚʱʠʥʘ ʤʝʪʘʣʝʚʠʭ ʣʠʩʪʽʚ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ŭ1=0,5 ʤʤ ʜʦ ŭ3=0,7 ʤʤ; 

ʊʦʚʱʠʥʘ ʫʪʝʧʣʶʚʘʯʘ ʩʪʘʥʦʚʠʪʴ ŭʫʪ=40-250 ʤʤ; 

ʂʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʤʝʪʘʣʝʚʠʭ ʣʠʩʪʽʚ ʜʦʨʽʚʥʶʻ ɚ1=ɚ3=58 ɺʪ/(ʤĀʂ); 

ʂʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʫʪʝʧʣʶʚʘʯʘ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ɚʫʪ=0,037 ɺʪ/(ʤĀʂ) ʜʦ ɚʫʪ=0,087 
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ɺʪ/(ʤĀʂ); 

ʂʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʟʘʩʚʦʻʥʥʷ ʤʝʪʘʣʝʚʠʭ ʣʠʩʪʽʚ ʜʦʨʽʚʥʶʻ S1=S3=126,5 ɺʪ/(ʤĮĀʂ); 

ʂʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʟʘʩʚʦʻʥʥʷ ʫʪʝʧʣʶʚʘʯʘ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ Sʫʪ=0,19 ɺʪ/(ʤĮĀʂ) ʜʦ Sʫʪ=1,18 

ɺʪ/(ʤĮĀʂ). 

ʂʦʞʝʥ ʟ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʚʦʻʶ ʚʝʣʠʯʠʥʦʶ ʚʧʣʠʚʫ ʥʘ ʦʩʪʘʪʦʯʥʝ 

ʟʥʘʯʝʥʥʷ ʪʝʧʣʦʩʪʽʡʢʦʩʪʽ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʘʙʩʦʣʶʪʥʦʛʦ ʽ ʚʽʜʥʦʩʥʦʛʦ 

ʚʧʣʠʚʫ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʧʘʨʘʤʝʪʨʘ ʥʝʦʙʭʽʜʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʢʦʞʝʥ ʟ ʥʠʭ ʦʢʨʝʤʦ, ʧʽʜʩʪʘʚʣʷʶʯʠ ʧʨʠ 

ʮʴʦʤʫ ʩʧʝʢʪʨ ʟʥʘʯʝʥʴ ʚʽʜ ʤʽʥʽʤʘʣʴʥʦ ʤʦʞʣʠʚʦʛʦ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʛʦ ʜʣʷ ʢʦʞʥʦʾ ʟ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʈʝʟʫʣʴʪʘʪʠ ʪʘʢʦʛʦ ʘʥʘʣʽʟʫ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 1. 

ʊʘʙʣʠʮʷ 1 ï ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʥʘ ʚʝʣʠʯʠʥʫ ʘʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ 

ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʩʝʥʜʚʽʯ-ʧʘʥʝʣʝʡ 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 
ʇʦʟʥʘ-

ʯʝʥʥʷ 

ɿʥʘʯʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʈʽʟʥʠʮʷ, 

ʘʙʩ. 

ʈʽʟʥʠʮʷ, 

% ʥʘʡʤʝʥʰʝ ʥʘʡʙʽʣʴʰʝ 

ʐʚʠʜʢʽʩʪʴ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ, ʤ/ʩ ʑ 6,77 8,65 1,88 21,7 

ʂʦʝʬʽʮʽʻʥʪ ʧʦʛʣʠʥʘʥʥʷ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ ʍ 4,85 8,65 3,8 43,9 

ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʩʫʤʘʨʥʦʾ ʩʦʥʷʯʥʦʾ 

ʨʘʜʽʘʮʽʾ (ʧʨʷʤʦʾ ʽ ʨʦʟʩʽʷʥʦʾ), ɺʪ/ʤ
2
 )  5,82 8,65 2,83 32,7 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʩʫʤʘʨʥʦʾ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ 

(ʧʨʷʤʦʾ ʽ ʨʦʟʩʽʷʥʦʾ), ɺʪ/ʤ
2
 

)̒  ̑ 7,98 8,65 0,67 7,7 

ʄʘʢʩʠʤʘʣʴʥʘ ʘʤʧʣʽʪʫʜʘ ʜʦʙʦʚʠʭ ʢʦʣʠʚʘʥʴ 

ʪʝʤʧʝʨʘʪʫʨʠ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ, Üʉ ˍ  ̈ 7,03 8,72 1,69 19,4 

ʊʦʚʱʠʥʘ ʤʝʪʘʣʝʚʠʭ ʣʠʩʪʽʚ, ʤ ɿȠɿ 8,58 8,65 0,07 0,8 

ʊʦʚʱʠʥʘ ʫʪʝʧʣʶʚʘʯʘ, ʤ ɿ̔ ,̓ 0,84 8,65 7,81 90,3 

ʂʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʫʪʝʧʣʶʚʘʯʘ, 

ɺʪ/(ʤĀʂ)  
ʇ̔  ̓ 4,11 8,65 4,54 52,5 

ʂʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʟʘʩʚʦʻʥʥʷ ʫʪʝʧʣʶʚʘʯʘ, 

ɺʪ/(ʤ
2
Āʂ)  

3̔  ̓ 8,46 8,65 0,19 2,2 

ɿ ʪʘʙʣʠʮʽ 1 ʚʠʜʥʦ, ʱʦ ʤʘʡʞʝ ʚʩʽ ʧʘʨʘʤʝʪʨʠ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪ ʨʦʟʨʘʭʫʥʢʫ. ʃʠʰʝ 

ʫ ʜʚʦʭ ʚʠʧʘʜʢʘʭ (ʪʦʚʱʠʥʘ ʤʝʪʘʣʝʚʠʭ ʣʠʩʪʽʚ ʪʘ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʟʘʩʚʦʻʥʥʷ ʫʪʝʧʣʶʚʘʯʘ) ʩʫʤʘʨʥʘ 

ʚʽʜʥʦʩʥʘ ʨʽʟʥʠʮʷ ʥʝ ʧʝʨʝʚʠʱʫʻ ʽʥʞʝʥʝʨʥʦʾ ʧʦʭʠʙʢʠ, ʪʦʤʫ ʮʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ ʧʨʠ 

ʨʦʟʨʦʙʣʝʥʥʽ ʩʧʨʦʱʝʥʦʾ ʤʝʪʦʜʠʢʠ.  

ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʧʨʦʚʘʜʠʪʠ ʪʘʢʫ ʬʦʨʤʫʣʫ, ʷʢʘ ʙʫʜʝ ʚʨʘʭʦʚʫʚʘʪʠ ʚʩʽ 

ʥʘʚʝʜʝʥʽ ʚʠʱʝ ʬʘʢʪʦʨʠ. ʇʨʠ ʮʴʦʤʫ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʤʝʪʦʜʠʢʠ, ʥʘʚʝʜʝʥʦʾ ʚ [5], ʚʦʥʘ ʙʫʜʝ ʦʜʥʦʟʥʘʯʥʦʶ ʽ 

ʥʝ ʙʫʜʝ ʚʠʤʘʛʘʪʠ ʚʠʢʦʥʘʥʥʷ ʧʨʦʤʽʞʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ (ʪʦʙʪʦ ʨʦʟʨʘʭʫʥʦʢ ʥʝ ʧʦʪʨʽʙʥʦ ʚʝʩʪʠ ʧʦ ʟʘ 

ʨʽʟʥʠʤʠ ʬʦʨʤʫʣʘʤʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʪʨʠʤʘʥʠʭ ʧʨʦʤʽʞʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ). ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʥʦ 

ʩʧʨʦʱʝʥʫ ʬʦʨʤʫʣʫ ʚʠʟʥʘʯʝʥʥʷ ʪʝʧʣʦʩʪʽʡʢʦʩʪʽ ʥʘʩʪʫʧʥʦʛʦ ʚʠʜʫ: 

. maxB B ʫʪ ʪax cp tʟ ʫʪv I I AA A k k k k k k kt t d r l= Ö Ö Ö Ö Ö Ö Ö
                             (2) 

ʜʝ . maxB
At - ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʘ ʘʤʧʣʽʪʫʜʘ ʢʦʣʠʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ 

ʩʝʥʜʚʽʯ-ʧʘʥʝʣʽ, ; 

ʫʪ
kd - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʪʦʚʱʠʥʫ ʫʪʝʧʣʶʚʘʯʘ; 

vk - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʚʽʪʨʷ; 
kr- ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʧʦʛʣʠʥʘʥʥʷ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ; 

ʪaxIk
- ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʩʫʤʘʨʥʦʾ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ  (ʧʨʷʤʦʾ ʽ 

ʨʦʟʩʽʷʥʦʾ); 

cpIk
- ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʩʫʤʘʨʥʦʾ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ (ʧʨʷʤʦʾ ʽ ʨʦʟʩʽʷʥʦʾ); 

tʟAk
- ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʤʘʢʩʠʤʘʣʴʥʫ ʘʤʧʣʽʪʫʜʫ ʜʦʙʦʚʠʭ ʢʦʣʠʚʘʥʴ; 
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ʫʪ
kl - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʫʪʝʧʣʶʚʘʯʘ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʚʩʪʘʥʦʚʣʝʥʽ ʟʘʣʝʞʥʦʩʪʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʞʥʦʛʦ ʟ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʬʦʨʤʫʣʠ (2). ʎʝ ʜʘʻ ʟʤʦʛʫ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ 

ʨʦʟʨʘʭʫʥʢʫ ʪʝʧʣʦʩʪʽʡʢʦʩʪʽ ʙʘʛʘʪʦʰʘʨʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʧʨʦʛʨʘʤʠ ʚ ʩʝʨʝʜʦʚʠʱʽ MS Excel 

"ʈʦʟʨʘʭʫʥʦʢ ʘʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʩʝʥʜʚʽʯ-ʧʘʥʝʣʽ". ʇʨʦʛʨʘʤʘ 

ʨʝʘʣʽʟʦʚʘʥʘ ʫ ʚʠʛʣʷʜʽ ʨʦʙʦʯʦʛʦ ʘʨʢʫʰʘ, ʷʢʠʡ ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 1. 

 

 

ʈʠʩ. 1 ï ʇʨʦʛʨʘʤʥʘ ʨʝʘʣʽʟʘʮʽʷ ʨʦʟʨʘʭʫʥʢʫ ʪʝʧʣʦʩʪʽʡʢʦʩʪʽ ʟʦʚʥʽʰʥʽʭ ʙʘʛʘʪʦʰʘʨʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʇʨʦʩʪʦʪʘ ʨʦʟʨʘʭʫʥʢʫ ʪʘ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʦʟʚʦʣʷʶʪʴ 

ʧʨʠʩʢʦʨʠʪʠ ʚʠʟʥʘʯʝʥʥʷ ʪʝʧʣʦʩʪʽʡʢʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ. ɸʥʘʣʽʟ 

ʧʦʢʘʟʘʚ, ʱʦ ʩʝʨʝʜʥʷ ʨʦʟʙʽʞʥʽʩʪʴ ʤʽʞ ʟʥʘʯʝʥʥʷʤʠ ʘʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʥʫʪʨʽʰʥʽʡ 

ʧʦʚʝʨʭʥʽ ʦʛʦʨʦʜʞʝʥʥʷ, ʚʠʟʥʘʯʝʥʠʤʠ ʟʘ ʬʦʨʤʫʣʘʤʠ [4] ɼɹʅ ɺ.2.6ï31:2016 "ʊʝʧʣʦʚʘ ʽʟʦʣʷʮʽʷ 

ʙʫʜʽʚʝʣʴ" ʪʘ ʟʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦʶ ʤʝʪʦʜʠʢʦʶ ʩʢʣʘʜʘʻ 0,114 ʉ̄ ʘ ʤʘʢʩʠʤʘʣʴʥʘ ï 0,334 ̄ʉ. 

ɺʠʢʦʥʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʪʘʢʽ ʚʠʩʥʦʚʢʠ: 

ʆʛʦʨʦʜʞʫʚʘʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʥʘ ʦʩʥʦʚʽ ʣʝʛʢʠʭ ʤʝʪʘʣʝʚʠʭ ʩʝʥʜʚʽʯ-ʧʘʥʝʣʝʡ ʥʘʙʫʚʘʶʪʴ ʚʩʝ 

ʙʽʣʴʰʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ʚ ʙʫʜʽʚʝʣʴʥʽʡ ʛʘʣʫʟʽ ʋʢʨʘʾʥʠ. ɰʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʚʥʦʶ ʤʽʨʦʶ ʩʪʨʠʤʫʻ ʤʘʣʘ 

ʪʝʧʣʦʚʘ ʽʥʝʨʮʽʷ ʪʘ ʥʠʞʯʘ ʪʝʧʣʦʩʪʽʡʢʽʩʪʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʘʩʠʚʥʠʤʠ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʤʠ 

ʢʦʥʩʪʨʫʢʮʽʷʤʠ. 

ɸʥʘʣʽʟ ʽʩʥʫʶʯʦʾ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʪʝʧʣʦʩʪʽʡʢʦʩʪʽ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʦʢʘʟʘʚ ʾʾ 

ʩʢʣʘʜʥʽʩʪʴ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʙʘʛʘʪʦʰʘʨʦʚʠʭ ʣʝʛʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʪʝʧʣʦʩʪʽʡʢʦʩʪʽ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟʘʧʨʦʧʦʥʦʚʘʥʘ 

ʽʥʞʝʥʝʨʥʘ ʤʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʘʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ 

ʦʛʦʨʦʜʞʝʥʥʷ. 

ʉʝʨʝʜʥʷ ʨʦʟʙʽʞʥʽʩʪʴ ʤʽʞ ʟʥʘʯʝʥʥʷʤʠ ʘʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ 

ʦʛʦʨʦʜʞʝʥʥʷ, ʚʠʟʥʘʯʝʥʠʤʠ ʟʘ ʤʝʪʦʜʠʢʦʶ, ʥʘʚʝʜʝʥʦʶ ʫ ʥʦʨʤʘʭ ʪʘ ʟʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦʶ ʤʝʪʦʜʠʢʦʶ 

ʩʢʣʘʜʘʻ 0,114 ʘ ʤʘʢʩʠʤʘʣʴʥʘ ï 0,334 . ʆʪʞʝ, ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʘʤʧʣʽʪʫʜʠ ʤʘʻ 

ʜʦʩʪʘʪʥʶ ʪʦʯʥʽʩʪʴ ʽ ʤʦʞʝ ʙʫʪʠ ʧʨʠʡʥʷʪʦʶ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ.  
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ɺɿɸɭʄʆɼɯʗ ɺɯɼɺɸʃʋ ɹʋʃʔɼʆɿɽʈɸ ɿ ˆʈʋʅʊʆʄ ʇʈʀ ɻɸɿʆɺʆʄʋ ɿʄɸʑɽʅʅɯ 

ʇʆɺɽʈʍʅɯ ʊɽʈʊʗ 

ɺ. ɼʘʥʠʣʴʯʝʥʢʦ, ʩʪ. ʛʨ. ɻʄ(ɼʄ)-18ʄ, 

ʉ. ʍʘʯʘʪʫʨʷʥ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʋ ʥʠʟʮʽ ʚʠʧʘʜʢʽʚ, ʢʦʣʠ ʥʝʤʘʻ ʜʦʩʪʘʪʥʴʦʛʦ ʥʘʜʣʠʰʢʫ ʧʦʪʫʞʥʦʩʪʽ ʜʚʠʛʫʥʘ ʯʠ ʧʘʨʘʤʝʪʨʠ 

ʢʦʤʧʨʝʩʦʨʘ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘʜʘʥʠʤ, ʧʦʚʥʦʛʦ ʨʦʟʜʽʣʝʥʥʷ ʧʦʚʝʨʭʥʽ ʚʽʜʚʘʣʫ ʪʘ ʩʪʨʫʞʢʠ ˇʨʫʥʪʫ ʰʘʨʦʤ 

ʛʘʟʦʚʦʾ ʟʤʘʟʢʠ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʠʚʝʜʝʥʽ ʚ [1] ʟʘʣʝʞʥʦʩʪʽ ʨʦʟʛʣʷʥʝʤʦ ʚʧʣʠʚ 

ʧʦʚʽʪʨʷ, ʱʦ ʧʦʜʘʻʪʴʩʷ, ʥʘ ʦʧʽʨ ʢʦʧʘʥʥʶ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʚʠʪʨʘʪʘ ʧʦʚʽʪʨʷ ʥʝʜʦʩʪʘʪʥʷ ʜʣʷ ʧʦʚʥʦʛʦ 

ʨʦʟʜʽʣʝʥʥʷ ʧʦʚʝʨʭʦʥʴ ʩʪʨʫʞʢʠ ʪʘ ʚʽʜʚʘʣʫ. ɺʚʘʞʘʻʤʦ, ʱʦ ʱʽʣʠʥʘ, ʢʦʪʨʘ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʤʽʞ ʚʽʜʚʘʣʦʤ ʽ ˇʨʫʥʪʦʤ, ʪʘʢʦʞ ʤʘʻ ʧʦʩʪʽʡʥʫ ʪʦʚʱʠʥʫ, ʘʣʝ ʨʦʟʤʽʨ ʜʽʣʷʥʢʠ, ʥʘ ʷʢʽʡ ʫʪʚʦʨʠʣʘʩʴ ʱʽʣʠʥʘ (

)
x

l
 ʤʝʥʰʝ ʚʽʜʩʪʘʥʽ ʚʽʜ ʚʝʨʭʫ ʚʽʜʚʘʣʫ ʜʦ ʤʽʩʮʷ ʚʠʭʦʜʫ ʧʦʚʽʪʨʷ. ɺʚʘʞʘʻʤʦ ʪʘʢʦʞ, ʱʦ ʚʽʜʚʘʣ ʧʣʦʩʢʠʡ ʽ 

ʥʘʭʠʣʝʥʠʡ ʧʽʜ ʢʫʪʦʤ ʨʽʟʘʥʥʷ. 

ʉʭʝʤʘ ʜʽʶʯʠʭ ʩʠʣ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʫ 1. 1
N

, 3
N

  ʧʦʟʥʘʯʘʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʨʽʚʥʦʜʽʶʯʫ 

ʥʦʨʤʘʣʴʥʠʭ ʪʠʩʢʽʚ, ʜʽʶʯʠʭ ʥʘ ʧʦʚʝʨʭʥʶ ʥʦʞʘ ʪʘ ʥʘ ʯʘʩʪʠʥʫ ʧʦʚʝʨʭʥʽ ʚʽʜʚʘʣʫ, ʥʘ ʷʢʽʡ ʤʘʻ ʤʽʩʮʝ 

ʟʦʚʥʽʰʥʻ ʪʝʨʪʷ ˇʨʫʥʪʫ. 2
N

  ʨʽʚʥʦʜʽʶʯʘ ʥʦʨʤʘʣʴʥʠʭ ʪʠʩʢʽʚ, ʜʽʶʯʠʭ ʥʘ ʯʘʩʪʠʥʫ ʧʦʚʝʨʭʥʽ ʚʽʜʚʘʣʫ, ʜʝ 

ʟʦʚʥʽʰʥʻ ʪʝʨʪʷ ʚʽʜʩʫʪʥʻ. 
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ʈʠʩʫʥʦʢ 1  ʉʭʝʤʘ ʜʽʾ ʩʠʣ ʥʘ ʚʽʜʚʘʣ 

ɿʫʩʠʣʣʷ ʢʦʧʘʥʥʷ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʮʠʭ ʩʠʣ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ: 

 

ʇʨʠ ʮʴʦʤʫ ʟʛʽʜʥʦ [1] 2
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ʋʩʫʥʝʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʪʝʨʪʷ ʛʨʫʥʪʫ ʦʙ ʚʽʜʚʘʣʴʥʫ ʧʦʚʝʨʭʥʶ, ʨʦʟʪʘʰʦʚʘʥʫ ʚʠʱʝ ʚʝʨʭʥʴʦʾ 

ʢʨʘʡʢʠ ʥʦʞʘ, ʰʣʷʭʦʤ ʧʦʜʘʯʽ ʩʪʨʫʤʝʥʶ ʩʪʠʩʥʝʥʠʭ ʛʘʟʽʚ ʥʝ ʻ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʩʢʣʘʜʥʠʤ ʽ ʤʦʞʝ ʙʫʪʠ 

ʟʜʽʡʩʥʝʥʦ ʧʨʠ ʥʝʟʥʘʯʥʠʭ ʟʤʽʥʘʭ ʢʦʥʩʪʨʫʢʮʽʾ ʚʽʜʚʘʣʽʚ ʪʨʘʜʠʮʽʡʥʦʛʦ ʚʠʢʦʥʘʥʥʷ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. ʈʫʜʥʝʚ ɺ.ʂ. ʂʦʧʘʥʠʝ ʛʨʫʥʪʦʚ ʟʝʤʣʝʨʦʡʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʤʘʰʠʥʘʤʠ ʘʢʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ / ɺ.ʂ. ʈʫʜʥʝʚ  

ʀʟʜʘʪʝʣʴʩʢʦʝ ʦʙʲʝʜʠʥʝʥʠʝ çɺʠʱʘ ʰʢʦʣʘè, 1974. ï 144 ʩ. 
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ʋɼʂ 725.826, 624.042, 624.014  

ʉʊɺʆʈɽʅʅʗ ɹɸɿʀ ʇɸʈɸʄɽʊʈɯɿɸʎɯɰ ɹɸʃʆʂ ʅɸʉʊʀʃʋ ɹɸʃʆʏʅʆɰ ʂʃɯʊʂʀ 

ʂ. ʄʘʡʩʪʨʝʥʢʦ, ʩʪ. ʛʨ. ɹɯ-19ʄɿ 

ɻ. ʇʦʨʪʥʦʚ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɼʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʦʤʧʘʥʽʷ ɸʉʂʆʅ ʧʨʦʧʦʥʫʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʶ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ MinD (Model in Drawing) ʥʘ ʙʘʟʽ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʛʨʘʬʽʯʥʦʾ ʧʣʘʪʬʦʨʤʠ 

ʂʆʄʇɸʉ-3D /4/. 

ʋ ʟʘʛʘʣʴʥʫ ʪʝʭʥʦʣʦʛʽʶ ʚ ʻʜʠʥʽʡ ʛʨʘʬʽʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʂʆʄʇɸʉ-ɿʆ ʫʚ'ʷʟʘʥʽ ʢʦʤʧʦʥʝʥʪʠ: 

ʤʝʥʝʜʞʝʨ ʦʙ'ʻʢʪʘ ʙʫʜʽʚʥʠʮʪʚʘ, ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʜʦʜʘʪʢʠ, çʂʆʄʇɸʉ-ʆʙ'ʻʢʪè. 

ɽʣʝʤʝʥʪʠ, ʩʪʚʦʨʝʥʽ ʥʘ ʦʩʥʦʚʽ çʂʆʄʇɸʉ-ʆʙ'ʻʢʪè, ʻ ʧʘʨʘʤʝʪʨʠʯʥʠʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ 

ʤʦʜʝʣʽ ʪʠʧʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʦʜʥʦʛʦ ʨʘʟʫ ʩʧʨʦʝʢʪʦʚʘʥʦʛʦ ʧʨʦʪʦʪʠʧʫ. ʊʦʤʫ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ 

ʥʝʦʙʭʽʜʥʦ ʟʘʟʜʘʣʝʛʽʜʴ ʚʠʢʦʥʘʪʠ ʧʘʨʘʤʝʪʨʠʯʥʠʡ ʩʠʥʪʝʟ. 

ʅʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ ʩʠʥʪʝʟʫ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ, ʷʢʽ ʟʥʘʯʝʥʥʷ ʤʦʞʝ 

ʧʨʠʡʤʘʪʠ ʢʦʞʝʥ ʟ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʤʝʥʪʘ. 

ɿʥʘʯʥʫ ʯʘʩʪʢʫ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʘʡʜʘʥʯʠʢʠ, ʦʩʥʦʚʥʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʷʢʠʭ ʻ ʙʘʣʦʯʥʽ ʢʣʽʪʢʠ. ʗʢ ʚʽʜʥʦʩʥʦ ʧʨʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ʙʘʣʦʯʥʽ ʢʣʽʪʢʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʦʙ'ʻʢʪʦʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʚʠʙʦʨʫ ʩʪʘʣʝʚʦʾ ʨʦʟʨʽʟʥʦʾ ʙʘʣʢʠ 

ʩʪʘʣʝʚʦʛʦ ʣʠʩʪʦʚʦʛʦ ʥʘʩʪʠʣʫ ʙʘʣʦʯʥʦʾ ʢʣʽʪʢʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʢʠ ʧʨʦʝʢʪʫ ʥʘ ʩʪʘʜʽʾ 

ʪʝʭʥʽʯʥʦʾ ʧʨʦʧʦʟʠʮʽʾ. 

ɸʣʛʦʨʠʪʤ ʨʦʟʨʦʙʣʷʚʩʷ ʥʘ ʦʩʥʦʚʽ ʪʘʢʠʭ ʤʽʨʢʫʚʘʥʴ. 

1. ʊʝʭʥʽʯʥʘ ʧʨʦʧʦʟʠʮʽʷ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʦʥʫʚʘʣʴʥʠʭ ʨʽʰʝʥʴ, ʷʢʽ ʧʨʠ ʨʦʟʨʦʙʮʽ 

ʨʦʙʦʯʦʛʦ ʧʨʦʝʢʪʫ ʧʽʜʜʘʶʪʴʩʷ ʥʝʦʜʥʦʨʘʟʦʚʠʤ ʟʤʽʥʘʤ. ʇʨʦʚʝʜʝʥʥʷ ʪʦʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ 

ʥʝ ʚʠʧʨʘʚʜʘʥʦ. 

2. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʢʘʪʥʠʭ ʜʚʦʪʘʚʨʦʚʠʭ ʙʘʣʦʢ ɻʆʉʊ 8239-89 ʦʪʨʠʤʘʣʦ ʥʘʡʙʽʣʴʰʝ ʧʦʰʠʨʝʥʥʷ. 

ʇʝʨʝʭʽʜ ʜʦ ʙʘʣʦʢ ʽʥʰʦʛʦ ʧʨʦʬʽʣʶ ʥʘ ʝʪʘʧʽ ʨʦʟʨʦʙʢʠ ʨʦʙʦʯʦʛʦ ʧʨʦʝʢʪʫ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʠʡ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤ, ʱʦ ʚʭʦʜʷʪʴ ʚ ʆʂ çSCADè. 

3. ɹʘʣʢʠ ʙʘʣʦʯʥʠʭ ʢʣʽʪʦʢ ʨʦʙʦʯʠʭ ʤʘʡʜʘʥʯʠʢʽʚ ʚʽʜʥʦʩʷʪʴ ʜʦ 2 ʛʨʫʧʠ ʢʦʥʩʪʨʫʢʮʽʡ, ʜʣʷ ʷʢʠʭ 

ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʪʘʣʴ ʉ245, ʉ255, ʉ285, ʉ345 /2/. ʆʜʥʘʢ ʙʘʣʢʠ ʥʘʩʪʠʣʫ ʚʠʢʦʥʫʶʪʴ ʟ ʧʨʦʢʘʪʥʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʚ ʷʢʠʭ ʚʽʜʩʫʪʥʽ ʟʚʘʨʥʽ ʰʚʠ, ʪʦʤʫ ʾʭ ʚʽʜʥʦʩʷʪʴ ʜʦ 3 ʛʨʫʧʽ ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʚ ʥʠʭ ʜʦʧʫʩʢʘʻʪʴʩʷ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʪʘʣʴ ʉ235, ʷʢʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʝ ʥʠʞʯʝ 40 Á ʉ. ʇʨʠ ʧʦʧʝʨʝʜʥʴʦʤʫ 

ʢʦʤʧʦʥʫʚʘʥʥʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʨʠʟʥʘʯʝʥʥʷ ʩʪʘʣʠ ʉ245. 

4. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʉʇ çʉʪʘʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾè ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʙʘʣʦʢ ʾʭ ʨʦʟʨʘʭʫʥʦʢ ʩʣʽʜ ʚʠʢʦʥʫʚʘʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʯʘʩʪʢʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʧʣʘʩʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ 

ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʚ ʨʦʟʨʘʭʫʥʦʢ ʢʦʝʬʽʮʽʻʥʪʘ , ʱʦ ʚʨʘʭʦʚʫʻ ʯʘʩʪʢʦʚʠʡ ʨʦʟʚʠʪʦʢ ʧʣʘʩʪʠʯʥʠʭ 

ʜʝʬʦʨʤʘʮʽʡ ʥʘ ʯʘʩʪʠʥʽ ʧʝʨʝʨʽʟʫ ʙʘʣʢʠ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʱʝʚʠʢʣʘʜʝʥʦʛʦ ʧʨʠ ʧʦʧʝʨʝʜʥʴʦʤʫ ʢʦʤʧʦʥʫʚʘʥʥʽ ʧʨʦʝʢʪʫ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʙʣʠʮʽ, ʧʦʙʫʜʦʚʘʥʦʾ ʟʘ ʪʘʢʠʤ ʘʣʛʦʨʠʪʤʦʤ. 

1. ʇʨʠʟʥʘʯʘʻʪʴʩʷ ʪʦʚʱʠʥʘ ʥʘʩʪʠʣʫ , ʢʨʦʢ ʙʘʣʦʢ  ʽ ʜʦʚʞʠʥʘ  ʙʘʣʢʠ ʥʘ 

ʧʽʜʩʪʘʚʽ ʜʦʩʚʽʜʫ ʧʨʦʝʢʪʫʚʘʥʥʷ /3,5 /. 

2. ɺʠʟʥʘʯʘʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪ ʥʘʜʽʡʥʦʩʪʽ ʟʘ ʥʘʚʘʥʪʘʞʝʥʥʷʤ / 1/. 

ɼʣʷ ʩʪʘʣʝʚʦʛʦ ʥʘʩʪʠʣʫ 1
1.05

f
g =

; 

- ʜʣʷ ʪʠʤʯʘʩʦʚʦʾ ʥʦʨʤʘʪʠʚʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪ 2
1.3

f
g =

 ʧʨʠ ʧʦʚʥʦʤʫ 

ʥʦʨʤʘʪʠʚʥʦʤʫ ʟʥʘʯʝʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ  ʤʝʥʰ 20ʢʅ / ʤ2; 

1 1.1c º

[ ]ʥ ʤʤt []ʤʘ []ʤl

f
g
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- ʜʣʷ ʪʠʤʯʘʩʦʚʦʾ ʥʦʨʤʘʪʠʚʥʦʾ ʟʘʚʘʥʪʘʞʝʥʥʷ 2
1.2

f
g =

 ʧʨʠ ʧʦʚʥʦʤʫ ʥʦʨʤʘʪʠʚʥʦʤʫ ʟʥʘʯʝʥʥʽ 

20ʢʅ / ʤ2 ʽ ʙʽʣʴʰʝ; 

3. ʈʦʟʨʘʭʦʚʫʻʪʴʩʷ ʨʦʟʨʘʭʫʥʢʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʧʦʧʨʘʚʢʦʶ 1 1.1c =
 ʟʘ ʬʦʨʤʫʣʦʶ 

( )2

1

1.05 0.785
ʩ

n
fʥ

c

t p a ʢʅ
q

ʤ

g è ø
é ù
é ùê ú

+Ö Ö Ö
=

   (1) 

(ɺʣʘʩʥʘ ʚʘʛʘ ʙʘʣʢʠ ʚʨʘʭʦʚʫʻʪʴʩʷ ʧʨʠ ʧʽʜʙʦʨʽ ʧʝʨʝʨʽʟʫ: ʧ.4). 

4. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʦʙʨʦʙʣʷʶʪʴʩʷ ʧʨʦʛʨʘʤʦʶ çʂʨʠʩʪʘʣè ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ Structure CAD 

Office (ʤʝʥʶ çʈʦʟʨʽʟʥʽ ʙʘʣʢʠè ʚ ʨʝʞʠʤʽ çʇʽʜʙʽʨ ʧʝʨʝʨʽʟʽʚ) ʜʣʷ ʟʥʘʯʝʥʴ: 
1,0ng= ; ʢʦʝʬʽʮʽʻʥʪ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ 
1,0ʩg= ; ʜʚʫʪʘʚʨʠ ʩʪʘʣʝʚʽ ʛʘʨʷʯʝʢʘʪʘʥʽ ʟ ʫʭʠʣʦʤ ʚʥʫʪʨʽʰʥʽʭ ʛʨʘʥʝʡ ʧʦʣʠʮʴ ɻʆʉʊ 

8239-89; ʩʪʘʣʴ ʉ245 ʽ ʟʚʦʜʷʪʴʩʷ ʚ ʊʘʙʣʠʮʶ. 

ʊʘʙʣʠʮʷ. ʆʨʽʻʥʪʦʚʥʠʡ ʧʨʦʬʽʣʴ ʙʘʣʦʢ ɻʆʉʊ 8239-89 ʥʘ ʩʪʘʜʽʾ ʪʝʭʥʽʯʥʦʾ ʧʨʦʧʦʟʠʮʽʾ 

2

n ʢʅp
ʤ

è ø
é ù
ê ú

 [ ]ʥt ʤʤ []a ʤ  
ʩ

ʢʅ
q

ʤ

è ø
é ù
ê ú

 
[]l ʤ  

2 3 4 5 6 

1 2 3 4 5 

10 6 0,6 9,8 ˉ10 ˉ12 ˉ14 ˉ18 ˉ20 

12 8 1,0 20,2 ˉ12 ˉ16 ˉ20 ˉ24 ˉ30 

14 8 1,0 21,3 ˉ12 ˉ16 ˉ20 ˉ24 ˉ30 

16 8 0,8 18,8 ˉ12 ˉ16 ˉ20 ˉ24 ˉ27 

18 8 0,8 20,5 ˉ12 ˉ16 ˉ20 ˉ24 ˉ30 

20 8 0,8 22.3 ˉ12 ˉ16 ˉ22 ˉ27 ˉ30 

22 10 1,0 31,5 ˉ14 ˉ20 ˉ24 ˉ30 ˉ33 

24 10 1,0 33,6 ˉ14 ˉ20 ˉ24 ˉ30 ˉ36 

26 10 0,8 28,7 ˉ14 ˉ18 ˉ24 ˉ30 ˉ33 

28 10 0,8 30,4 ˉ14 ˉ20 ˉ24 ˉ30 ˉ33 

30 10 0,8 32,2 ˉ14 ˉ20 ˉ24 ˉ30 ˉ36 

32 12 0,8 35,1 ˉ14 ˉ20 ˉ27 ˉ33 ˉ36 

34 12 0,8 36,9 ˉ14 ˉ20 ˉ27 ˉ33 ˉ36 

36 12 0,8 38,6 ˉ14 ˉ20 ˉ27 ˉ33 ˉ36 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. ɼʉʊʋ-ʅɹ ɺ.1.2-13:2008 (EN 1990:2002, IDN. ʅʘʩʪʘʥʦʚʘ. ʆʩʥʦʚʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ.-  

2. ʂ. : ʋʢʨʘʨʭʙʫʜʽʥʬʦʨʤ, 2009. - 81ʩ. 

3. ɼɹʅ ɺ.2.6 ï 198;2014. ʉʪʘʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾ. ʅʦʨʤʠ ʧʨʦʝʢʪʫʚʘʥʥʷ. ʂʠʾʚ.ʄʽʥʨʝʛʽʦʥ ʋʢʨʘʾʥʠ 2014. 

4. ʂʦʣʦʢʦʣʦʚ ʉ.ɹ, ʅʠʢʫʣʠʥʘ ʆ.ɺ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʙʘʣʦʯʥʦʡ ʧʣʦʱʘʜʢʠ: ʋʯʝʙʥʦʝ 

ʧʦʩʦʙʠʝ, - ʆʨʝʥʙʫʨʛ: ʆɻʋ, 2004.- 119ʩ. 

5. ʂʦʤʧʘʩ-3D V16: ʨʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺ 3 ʪ. ʊ.I . ï ʀʟʜ-ʚʦ ɸʩʢʦʥ, 2015. ï 413 ʩ. 

6. ʄʝʪʘʣʣʠʯʝʩʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ. ɺ 3ʪ. ʊ.1. ʕʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʡ: ʋʯʝʙ.ʜʣʷ ʩʪʨʦʠʪ. ʚʫʟʦʚ/ ʇʦʜ ʨʝʜ. ɺ.ɺ. 
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42. ˞˒˗ˣ˴ˬ ˏ˕˦˛˵ ˙ˍ˟˒˙ˍ˟˕˗˕ ˴ ˡ˴˔˕˗˕ 

ʋɼʂ 510.14 

ʏʆʄʋ ɼʃʗ ʈʆɿʈɸʍʋʅʂɯɺ ɺ ʃɸʅʎʖɻɸʍ ɿʄɯʅʅʆɻʆ ʉʊʈʋʄʋ 

ɺʀʂʆʈʀʉʊʆɺʋʖʊʔʉʗ ʂʆʄʇʃɽʂʉʅɯ ʏʀʉʃɸ 

ʅ. ʑʫʢʽʥʘ, ʩʪ. ʛʨ. ɽɽ-19 

ʃ. ʂʨʠʚʦʙʣʦʮʴʢʘ, ʢʘʥʜ. ʬʽʟ.-ʤʘʪ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʗʢ ʚʽʜʦʤʦ, ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʜʝʷʢʠʭ ʪʠʧʦʚʠʭ ʟʘʚʜʘʥʴ ʝʣʝʢʪʨʦʪʝʭʥʽʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʦʤʧʣʝʢʩʥʽ 

ʯʠʩʣʘ. ɸʣʝ ʜʣʷ ʯʦʛʦ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽ ʯʦʤʫ ʮʝ ʨʦʙʣʷʪʴ ʩʘʤʝ ʪʘʢ? ʋ ʮʴʦʤʫ ʤʠ ʽ ʧʦʩʪʘʨʘʻʤʦʩʷ 

ʨʦʟʽʙʨʘʪʠʩʷ ʧʦ ʭʦʜʫ ʮʽʻʾ ʜʦʧʦʚʽʜʽ. ʈʽʯ ʫ ʪʦʤʫ, ʱʦ ʢʦʤʧʣʝʢʩʥʠʡ ʤʝʪʦʜ, ʘʙʦ ʤʝʪʦʜ ʢʦʤʧʣʝʢʩʥʠʭ 

ʘʤʧʣʽʪʫʜ, ʟʨʫʯʥʠʡ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʩʢʣʘʜʥʠʭ ʣʘʥʮʶʛʽʚ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ. ɯ ʩʧʝʨʰʫ ʟʛʘʜʘʻʤʦ ʪʨʦʭʠ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʩʥʦʚ: 

iyxz +=
, ʜʝ 1

2 -=i  
z-ʢʦʤʧʣʝʢʩʥʝ ʯʠʩʣʦ 

yx,
-ʜʽʡʩʥʽ ʯʠʩʣʘ 

i ï ʫʷʚʥʘ ʦʜʠʥʠʮʷ 

ʗʢ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ, ʢʦʤʧʣʝʢʩʥʝ ʯʠʩʣʦ z ʚʢʣʶʯʘʻ ʫʷʚʥʫ ʽ ʜʽʡʩʥʫ ʯʘʩʪʠʥʠ, ʷʢʽ ʧʦʟʥʘʯʘʶʪʴʩʷ ʚ 

ʪʝʢʩʪʽ ʧʦ ʨʽʟʥʦʤʫ. ʉʘʤʝ ʞ ʢʦʤʧʣʝʢʩʥʝ ʯʠʩʣʦ z ʤʦʞʝ ʙʫʪʠ ʟʘʧʠʩʘʥʝ ʚ ʘʣʛʝʙʨʘʾʯʥʽʡ, ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʽʡ 

ʘʙʦ ʧʦʢʘʟʦʚʦʾ ʬʦʨʤʽ:  

iyxz +=
- ʢʦʤʧʣʝʢʩʥʝ ʯʠʩʣʦ 

zx Re= - ʜʽʡʩʥʘ ʯʘʩʪʠʥʘ 

zy Im=
- ʫʷʚʥʘ ʯʘʩʪʠʥʘ 

)sin(cos jj irz +=
- ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʘ ʬʦʨʤʘ 

jirez= - ʧʦʢʘʟʥʠʢʦʚʘ ʬʦʨʤʘ 

ɯʩʪʦʨʠʯʥʽ ʧʝʨʝʜʫʤʦʚʠ 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʢʦʥʮʝʧʮʽʷ ʫʷʚʥʠʭ ʯʠʩʝʣ ʧʦʯʘʣʘ ʟʘʨʦʜʞʫʚʘʪʠʩʷ ʚ 1545 ʨʦʮʽ, ʢʦʣʠ ʽʪʘʣʽʡʩʴʢʠʡ 

ʤʘʪʝʤʘʪʠʢ, ʽʥʞʝʥʝʨ, ʬʽʣʦʩʦʬ, ʤʝʜʠʢ ʽ ʘʩʪʨʦʣʦʛ ɼʞʠʨʦʣʘʤʦ ʂʘʨʜʘʥʦ ʫ ʩʚʦʻʤʫ ʪʨʘʢʪʘʪʽ "ɺʝʣʠʢʝ 

ʤʠʩʪʝʮʪʚʦ" ʦʧʫʙʣʽʢʫʚʘʚ ʮʝʡ ʤʝʪʦʜ ʨʽʰʝʥʥʷ ʨʽʚʥʷʥʴ, ʜʝ, ʜʦ ʨʝʯʽ, ʧʨʠʟʥʘʚʩʷ, ʱʦ ʽʜʝʶ ʡʦʤʫ ʧʝʨʝʜʘʚ 

ʅʽʢʦʣʦ ʊʘʨʪʘʣʴʷ (ʽʪʘʣʽʡʩʴʢʠʡ ʤʘʪʝʤʘʪʠʢ) ʟʘ 6 ʨʦʢʽʚ ʜʦ ʧʫʙʣʽʢʘʮʽʾ ʮʽʻʾ ʧʨʘʮʽ. ʋ ʨʦʙʦʪʽ ʂʘʨʜʘʥʦ 

ʚʠʨʽʰʫʚʘʚ ʨʽʚʥʷʥʥʷ ʚʠʜʫ: 

 
ɺ ʧʨʦʮʝʩʽ ʨʽʰʝʥʥʷ ʮʠʭ ʨʽʚʥʷʥʴ ʫʯʝʥʠʡ ʚʠʤʫʰʝʥʠʡ ʙʫʚ ʜʦʧʫʩʪʠʪʠ ʽʩʥʫʚʘʥʥʷ ʜʝʷʢʦʛʦ 

"ʥʝʨʝʘʣʴʥʦʛʦ" ʯʠʩʣʘ, ʢʚʘʜʨʘʪ ʷʢʦʛʦ ʙʫʚ ʙʠ ʨʽʚʥʠʡ ʤʽʥʫʩ ʦʜʠʥʠʮʽ "-1", ʪʦʙʪʦ ʥʽʙʠʪʦ ʽʩʥʫʻ ʢʚʘʜʨʘʪʥʠʡ 

ʢʦʨʽʥʴ ʟ ʥʝʛʘʪʠʚʥʦʛʦ ʯʠʩʣʘ, ʟʚʝʜʝʥʥʷ ʷʢʦʛʦ ʚ ʢʚʘʜʨʘʪ ʜʘʻ, ʚʽʜʧʦʚʽʜʥʦ, ʥʝʛʘʪʠʚʥʝ ʯʠʩʣʦ, ʱʦ ʩʪʦʾʪʴ ʧʽʜ 

ʢʦʨʝʥʝʤ. ʂʘʨʜʘʥʦ ʚʢʘʟʘʚ ʧʨʘʚʠʣʦ ʤʥʦʞʝʥʥʷ, ʟʛʽʜʥʦ ʟ ʷʢʠʤ : 

 
ʋʧʨʦʜʦʚʞ ʪʨʴʦʭ ʚʽʢʽʚ ʤʘʪʝʤʘʪʠʯʥʝ ʩʧʽʚʪʦʚʘʨʠʩʪʚʦ ʧʝʨʝʙʫʚʘʣʦ ʚ ʧʨʦʮʝʩʽ ʟʚʠʢʘʥʥʷ ʜʦ ʥʦʚʦʛʦ 

ʧʽʜʭʦʜʫ, ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʂʘʨʜʘʥʦ. ʋʷʚʥʽ ʯʠʩʣʘ ʧʦʩʪʫʧʦʚʦ ʧʨʠʞʠʚʘʣʠʩʷ, ʧʨʦʪʝ ʧʨʠʡʤʘʣʠʩʷ 

ʤʘʪʝʤʘʪʠʢʘʤʠ ʥʝʦʭʦʯʝ. ɯ ʣʠʰʝ ʟ ʧʫʙʣʽʢʘʮʽʷʤʠ ʨʦʙʽʪ ɻʘʫʩʘ, ʚ ʷʢʠʭ ʚʽʥ ʜʦʚʦʜʠʚ ʦʩʥʦʚʥʫ ʪʝʦʨʝʤʫ 

ʘʣʛʝʙʨʠ, ʢʦʤʧʣʝʢʩʥʽ ʯʠʩʣʘ ʥʘʨʝʰʪʽ ˇʨʫʥʪʦʚʥʦ ʧʨʠʡʥʷʣʠ.  ʎʝ ʚʽʜʙʫʣʦʩʷ ʚ ʜʝʚôʷʪʥʘʜʮʷʪʦʤʫ ʩʪʦʣʽʪʪʽ. 

ʉʢʣʘʜʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʟʘʚʜʘʥʥʷ ʩʪʘʣʠ ʚʠʨʽʰʫʚʘʪʠʩʷ ʥʘʙʘʛʘʪʦ ʧʨʦʩʪʽʰʝ ʟ ʧʨʠʡʥʷʪʪʷʤ ʽʩʥʫʚʘʥʥʷ ʫʷʚʥʠʭ 

ʯʠʩʝʣ. 
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ɿʛʦʜʦʤ ʩʧʨʘʚʘ ʜʽʡʰʣʘ ʽ ʜʦ ʝʣʝʢʪʨʦʪʝʭʥʽʢʠ. ɽʣʝʢʪʨʠʯʥʽ ʣʘʥʮʶʛʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʽʥʦʜʽ 

ʚʠʷʚʣʷʣʠʩʷ ʜʫʞʝ ʩʢʣʘʜʥʠʤʠ, ʽ ʜʣʷ ʾʭ ʨʦʟʨʘʭʫʥʢʫ ʜʦʚʦʜʠʣʦʩʷ ʦʙʯʠʩʣʶʚʘʪʠ ʙʝʟʣʽʯ ʽʥʪʝʛʨʘʣʽʚ, ʱʦ 

ʟʘʟʚʠʯʘʡ ʙʫʣʦ ʥʝʟʨʫʯʥʦ. 

ʅʘʨʝʰʪʽ, ʚ 1893 ʨʦʮʽ ʛʝʥʽʘʣʴʥʠʡ ʝʣʝʢʪʨʦʪʝʭʥʽʢ ʂʘʨʣ ɸʚʛʫʩʪ ʐʪʝʡʥʤʝʮ ʚʠʩʪʫʧʘʻ ʚ ʏʠʢʘʛʦ ʥʘ 

ʄʽʞʥʘʨʦʜʥʦʤʫ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʤʫ ʢʦʥʛʨʝʩʽ ʟ ʜʦʧʦʚʽʜʜʶ "ʂʦʤʧʣʝʢʩʥʽ ʯʠʩʣʘ ʪʘ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʝʣʝʢʪʨʦʪʝʭʥʽʮʽ", ʯʠʤ ʬʘʢʪʠʯʥʦ ʟʥʘʤʝʥʫʻ ʧʦʯʘʪʦʢ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʞʝʥʝʨʘʤʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʝʪʦʜʫ ʨʦʟʨʘʭʫʥʢʽʚ ʝʣʝʢʪʨʠʯʥʠʭ ʣʘʥʮʶʛʽʚ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ. 

ɿ ʢʫʨʩʫ ʬʽʟʠʢʠ ʥʘʤ ʚʽʜʦʤʦ, ʱʦ ʟʤʽʥʥʠʡ ʩʪʨʫʤ - ʮʝ ʪʘʢʠʡ ʩʪʨʫʤ, ʷʢʠʡ ʟʤʽʥʶʻʪʴʩʷ ʚ ʯʘʩʽ ʷʢ ʟʘ 

ʚʝʣʠʯʠʥʦʶ, ʪʘʢ ʽ ʟʘ ʥʘʧʨʷʤʦʤ. 

ʋ ʪʝʭʥʽʮʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʨʽʟʥʽ ʬʦʨʤʠ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ, ʧʨʦʪʝ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʡ ʩʴʦʛʦʜʥʽ 

ʩʠʥʫʩʦʾʜʘʣʴʥʠʡ ʟʤʽʥʥʠʡ ʩʪʨʫʤ, ʩʘʤʝ ʚʽʥ ʫʩʶʜʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʟʘ ʡʦʛʦ ʜʦʧʦʤʦʛʦʶ ʧʝʨʝʜʘʻʪʴʩʷ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ, ʫ ʚʠʛʣʷʜʽ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʚʦʥʘ ʛʝʥʝʨʫʻʪʴʩʷ, ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʤʠ ʽ 

ʩʧʦʞʠʚʘʻʪʴʩʷ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ. 

ʉʠʥʫʩʦʾʜʘʣʴʥʠʡ  ʩʪʨʫʤ ʧʝʨʽʦʜʠʯʥʦ ʟʤʽʥʶʻʪʴʩʷ ʧʦ ʩʠʥʫʩʦʾʜʘʣʴʥʦʤʫ (ʛʘʨʤʦʥʽʯʥʦʤʫ) ʟʘʢʦʥʫ: 

)sin()(
Im

tIti jw+=
 

)sin()(
Um

tutu jw+=
 

ui, - ʤʠʪʪʻʚʽ  ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ʽ ʥʘʧʨʫʛʠ 

mm
UI ,

- ʘʤʧʣʽʪʫʜʥʽ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ʽ ʥʘʧʨʫʛʠ 

UI
jj,

- ʧʦʯʘʪʢʦʚʽ ʬʘʟʠ ʩʪʨʫʤʫ ʽ ʥʘʧʨʫʛʠ 

ɼʽʶʯʽ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ʽ ʥʘʧʨʫʛʠ ʤʝʥʰʝ ʘʤʧʣʽʪʫʜʥʠʭ ʟʥʘʯʝʥʴ ʚ ʢʦʨʽʥʴ ʽʟ ʜʚʦʭ ʨʘʟʽʚ: 

2

m
I

I =
,    2

m
U

U =
 

ʋ ʢʦʤʧʣʝʢʩʥʦʤʫ ʤʝʪʦʜʽ ʜʽʶʯʽ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʽʚ ʽ ʥʘʧʨʫʛʠ ʟʘʧʠʩʫʶʪʴ ʪʘʢ: 

IJ
IeI

j
=

.

 
.

Uj
UeU

j
=  

j- ʫʷʚʥʘ ʦʜʠʥʠʮʷ ʚ ʝʣʝʢʪʨʦʪʝʭʥʽʮʽ 

ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ, ʱʦ ʚ ʝʣʝʢʪʨʦʪʝʭʥʽʮʽ ʫʷʚʥʘ ʦʜʠʥʠʮʷ ʧʦʟʥʘʯʘʻʪʴʩʷ ʙʫʢʚʦʶ "j", ʦʩʢʽʣʴʢʠ ʙʫʢʚʘ "i" 

ʚʞʝ ʟʘʡʥʷʪʘ ʪʫʪ ʜʣʷ ʧʦʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ.  

ɯʟ ʟʘʢʦʥʫ ʆʤʘ ʚʠʟʥʘʯʘʶʪʴ ʢʦʤʧʣʝʢʩʥʝ ʟʥʘʯʝʥʥʷ ʦʧʦʨʫ: 

jjze
I

U
Z ==

.

.

 

IU
jjj -=

 
z- ʤʦʜʫʣʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʧʦʨʫ 

ʉʢʣʘʜʘʥʥʷ ʽ ʚʽʜʥʽʤʘʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʟʥʘʯʝʥʴ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʘʣʛʝʙʨʘʾʯʥʽʡ ʬʦʨʤʽ, ʘ ʤʥʦʞʝʥʥʷ ʽ 

ʜʽʣʝʥʥʷ - ʚ ʧʦʢʘʟʦʚʽʡ ʬʦʨʤʽ.  

ɼʘʚʘʡʪʝ ʨʦʟʙʝʨʝʤʦ ʤʝʪʦʜ ʢʦʤʧʣʝʢʩʥʠʭ ʘʤʧʣʽʪʫʜ ʥʘ ʧʨʠʢʣʘʜʽ ʢʦʥʢʨʝʪʥʦʾ ʩʭʝʤʠ ʟ ʧʝʚʥʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ.  

ʇʨʠʢʣʘʜ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧʣʝʢʩʥʠʭ ʯʠʩʝʣ  
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ɼʘʥʦ: 

ʥʘʧʨʫʛʘ ʥʘ ʢʦʪʫʰʮʽ 50 ɺ;  

ʦʧʽʨ ʨʝʟʠʩʪʦʨʘ 25 ʆʤ; 

ʽʥʜʫʢʪʠʚʥʽʩʪʴ ʢʦʪʫʰʢʠ 500 ʤɻʥ; 

ʝʣʝʢʪʨʦʻʤʥʽʩʪʴ ʢʦʥʜʝʥʩʘʪʦʨʘ 30 ʤʢʬ; 

ʦʧʽʨ ʜʨʦʪʫ ʢʦʪʫʰʢʠ 10 ʆʤ; 

ʯʘʩʪʦʪʘ ʤʝʨʝʞʽ 50 ɻʮ. 

ɿʥʘʡʪʠ: ʜʘʥʽ ʘʤʧʝʨʤʝʪʨʘ ʽ ʚʦʣʴʪʤʝʪʨʘ, ʘ ʪʘʢʦʞ ʚʘʪʤʝʪʨʘ. 

ʈʽʰʝʥʥʷ: ʉʧʝʨʰʫ ʥʘʧʠʰʝʤʦ ʢʦʤʧʣʝʢʩʥʠʡ ʦʧʽʨ ʧʦʩʣʽʜʦʚʥʦ ʩʧʦʣʫʯʝʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʠʡ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʽʡʩʥʦʾ ʽ ʫʷʚʥʦʾ ʯʘʩʪʠʥ, ʧʦʪʽʤ ʟʥʘʡʜʝʤʦ ʢʦʤʧʣʝʢʩʥʠʡ ʦʧʽʨ ʘʢʪʠʚʥʦ-ʽʥʜʫʢʪʠʚʥʦʛʦ 

ʝʣʝʤʝʥʪʫ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʢʘʟʦʚʦʾ ʬʦʨʤʠ ʟʥʘʭʦʜʠʤʦ ʤʦʜʫʣʴ z, ʨʽʚʥʠʡ ʢʦʨʝʥʶ ʢʚʘʜʨʘʪʥʦʤʫ ʟ ʩʫʤʠ 

ʢʚʘʜʨʘʪʽʚ ʜʽʡʩʥʦʾ ʽ ʫʷʚʥʦʾ ʯʘʩʪʠʥ, ʘ ʪʘʢʦʞ ʬʽ, ʨʽʚʥʝ ʘʨʢʪʘʥʛʝʥʩʫ ʯʘʩʪʢʠ ʚʽʜ ʜʽʣʝʥʥʷ ʫʷʚʥʦʾ ʯʘʩʪʠʥʠ ʥʘ 

ʜʽʡʩʥʫ. 

 
ɼʘʣʽ ʟʥʘʭʦʜʠʤʦ ʩʠʣʫ ʩʪʨʫʤʫ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʧʦʢʘʟʥʠʢʠ ʘʤʧʝʨʤʝʪʨʫ: 

 
ʆʪʞʝ, ʘʤʧʝʨʤʝʪʨ ʧʦʢʘʟʫʻ ʩʪʨʫʤ 0,317 ɸ - ʮʝ ʩʪʨʫʤ ʯʝʨʝʟ ʫʚʝʩʴ ʧʦʩʣʽʜʦʚʥʠʡ ʣʘʥʮʶʛ. ʊʝʧʝʨ 

ʟʥʘʡʜʝʤʦ ʻʤʥʽʩʥʠʡ ʦʧʽʨ ʢʦʥʜʝʥʩʘʪʦʨʘ, ʧʦʪʽʤ ʚʠʟʥʘʯʠʤʦ ʡʦʛʦ ʢʦʤʧʣʝʢʩʥʠʡ ʦʧʽʨ: 

 
ʇʦʪʽʤ ʦʙʨʘʭʫʻʤʦ ʧʦʚʥʠʡ ʢʦʤʧʣʝʢʩʥʠʡ ʦʧʽʨ ʜʘʥʦʛʦ ʣʘʥʮʶʛʘ: 

 
ʊʝʧʝʨ ʟʥʘʡʜʝʤʦ ʜʽʶʯʫ ʥʘʧʨʫʛʫ, ʧʨʠʢʣʘʜʝʥʫ ʜʦ ʣʘʥʮʶʛʘ: 
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ɺʦʣʴʪʤʝʪʨ ʧʦʢʘʞʝ ʜʽʶʯʫ ʥʘʧʨʫʛʫ 19,5 ʚʦʣʴʪ. 

ʅʘʨʝʰʪʽ, ʟʥʘʡʜʝʤʦ ʧʦʪʫʞʥʽʩʪʴ, ʷʢʫ ʧʦʢʘʞʝ ʚʘʪʤʝʪʨ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʟʥʠʮʽ ʬʘʟ ʤʽʞ ʩʪʨʫʤʦʤ ʽ 

ʥʘʧʨʫʛʦʶ 

 
ɺʘʪʤʝʪʨ ʧʦʢʘʞʝ 3,51 ɺʘʪʪ. 

ʊʝʧʝʨ ʚʠ ʨʦʟʫʤʽʻʪʝ, ʷʢʝ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʢʦʤʧʣʝʢʩʥʽ ʯʠʩʣʘ ʟʘʡʤʘʶʪʴ ʚ ʝʣʝʢʪʨʦʪʝʭʥʽʮʽ. ɺʦʥʠ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʟʨʫʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʝʣʝʢʪʨʠʯʥʠʭ ʣʘʥʮʶʛʽʚ. ʅʘ ʮʽʡ ʞʝ ʦʩʥʦʚʽ ʧʨʘʮʶʶʪʴ ʽ ʙʘʛʘʪʦ 

ʝʣʝʢʪʨʦʥʥʠʭ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. http://electricalschool.info/spravochnik/electroteh 

 

28. ˞˒˗ˣ˴ˬ ˙˒˟ˍ˘˛˝˴˔ˍ˘˩˚˕ˢ ˏ˒˝˞˟ˍ˟˴ˏ ˟ˍ ˞˕˞˟˒˙ 

ʋɼʂ 621.91 

ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ʇʈʆʊʗɻʋɺɸʅʅʗ ʆʊɺʆʈɯɺ ʋ ɼɽʊɸʃʗʍ 

ʊʀʇʋ ɺʊʋʃʂɸ 

ɸ. ʂʨʠʚʢʦ, ʩʪ. ʛʨ. ʄɺ-18-ʄ1,9 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɺʝʣʠʢʘ ʧʠʪʦʤʘ ʚʘʛʘ ʣʘʪʫʥʥʠʭ ʩʧʣʘʚʽʚ, ʚʫʛʣʝʮʝʚʠʭ ʩʪʘʣʝʡ ʪʘ ʩʽʨʠʭ ʯʘʚʫʥʽʚ ʩʝʨʝʜ 

ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʦʙʫʤʦʚʣʝʥʘ ʾʭ ʚʠʩʦʢʠʤʠ ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʪʦʤʫ ʧʨʦʙʣʝʤʘ 

ʦʙʨʦʙʢʠ ʦʪʚʦʨʽʚ ʚ ʪʘʢʠʭ ʜʝʪʘʣʷʭ ʻ ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʦʶ. ɿʘʟʚʠʯʘʡ, ʦʙʨʦʙʢʘ ʪʦʯʥʠʭ ʦʪʚʦʨʽʚ ʚ ʜʝʪʘʣʷʭ 

ʪʠʧʫ ʚʪʫʣʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʪʨʫʜʦʤʽʩʪʢʽʩʪʶ, ʚʦʥʘ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ 

ʨʽʟʘʥʥʷ: ʯʦʨʥʦʚʦʛʦ ʪʘ ʯʠʩʪʦʚʦʛʦ ʨʦʟʪʦʯʫʚʘʥʥʷ, ʟʝʥʢʝʨʫʚʘʥʥʷ, ʨʦʟʚʝʨʪʘʥʥʷ ʪʘ ʭʦʥʽʥʛʫʚʘʥʥʷ. ɺʩʝ ʮʝ 

ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʚʠʪʨʘʪ ʯʘʩʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʰʪʦʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʽʥʩʪʨʫʤʝʥʪʫ. ɺ ʪʦʡ ʞʝ ʯʘʩ, 

ʦʙʨʦʙʢʘ ʪʘʢʠʭ ʜʝʪʘʣʝʡ ʢʦʤʙʽʥʦʚʘʥʠʤ ʧʨʦʪʷʛʫʚʘʥʥʷʤ ʻ ʩʫʯʘʩʥʠʤ ʽ ʧʨʦʜʫʢʪʠʚʥʠʤ ʧʨʦʮʝʩʦʤ, ʷʢʠʡ ʤʘʻ 

ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʱʦʜʦ ʡʦʛʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ.  

ʇʨʦʪʷʞʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʟʙʽʨʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʤʘʶʪʴ ʙʘʛʘʪʦ ʧʝʨʝʚʘʛ. ɺʽʥ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ 

ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ, ʟʥʠʟʠʪʠ ʢʽʣʴʢʽʩʪʴ ʤʝʪʘʣʦʦʙʨʦʙʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʽʥʩʪʨʫʤʝʥʪʫ, ʷʢʽ 

ʧʦʪʨʽʙʥʽ ʜʣʷ ʦʙʨʦʙʢʠ ʪʦʯʥʠʭ ʦʪʚʦʨʽʚ ʫ ʜʝʪʘʣʷʭ ʪʠʧʫ ʚʪʫʣʢʘ. ʊʦʤʫ ʧʠʪʘʥʥʷ ʘʥʘʣʽʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʮʝʩʫ ʚʟʘʻʤʦʜʽʾ ʨʦʙʦʯʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʦʪʷʞʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ ʪʘ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʝʡ ʽʟ 

ʨʽʟʥʠʭ ʤʝʪʘʣʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʻ ʘʢʪʫʘʣʴʥʠʤ ʥʘ ʜʘʥʠʡ ʯʘʩ.  

ɯʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʚʽʜʦʤʦ, ʱʦ ʧʨʦʮʝʩ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʧʨʦʪʷʛʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʠʡ 

ʟʘ ʩʭʝʤʘʤʠ ʩʪʠʩʢʘʥʥʷ, ʨʦʟʪʷʛʫʚʘʥʥʷ, ʚʽʩʴʦʚʦʛʦ ʟʘʥʝʚʦʣʶʚʘʥʥʷ, ʚ ʞʦʨʩʪʢʽʡ ʦʙʦʡʤʽ, ʪʘ ʚʽʣʴʥʦʛʦ 

ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʧʨʦʪʷʛʫʚʘʥʥʷ ʩʫʤʽʩʥʦ ʽʟ ʨʝʜʫʢʫʚʘʥʥʷʤ. ʅʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʘ ʩʭʝʤʘ ʩʪʠʩʢʘʥʥʷ 

(ʨʠʩ. 1), ʟʛʽʜʥʦ ʷʢʦʾ ʦʙʨʦʙʣʶʚʘʥʘ ʜʝʪʘʣʴ 3 ʧʨʠ ʦʙʨʦʙʮʽ ʦʧʠʨʘʻʪʴʩʷ ʚʠʭʽʜʥʠʤ ʪʦʨʮʝʤ ʥʘ ʦʧʦʨʫ 4. ʉʘʤʝ 

ʪʘʢʫ ʩʭʝʤʫ ʤʠ ʦʙʨʘʣʠ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

ɿʛʽʜʥʦ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ, ʥʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʨʷʜ ʜʦʩʣʽʜʞʝʥʴ, ʚ ʷʢʠʭ ʤʦʜʝʣʶʚʘʣʘʩʴ 

ʦʙʨʦʙʢʘ ʦʪʚʦʨʫ ʫ ʩʪʘʣʝʚʽʡ, ʣʘʪʫʥʥʽʡ ʪʘ ʯʘʚʫʥʥʽʡ ʦʜʠʥʠʯʥʠʤ ʜʝʬʦʨʤʫʚʘʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ ʧʨʠ ʨʽʟʥʠʭ 

ʢʫʪʘʭ ʨʦʙʦʯʦʛʦ ʢʦʥʫʩʘ ɼɽ ʪʘ ʨʽʟʥʠʭ ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ ʜʝʪʘʣʽ. ʈʦʟʛʣʷʥʫʪʦ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʚʟʘʻʤʦʜʽʾ 

ʜʝʬʦʨʤʫʚʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ ʪʘ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ, ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʚʱʠʥʠ ʩʪʽʥʢʠ ʚʪʫʣʢʠ, ʤʘʪʝʨʽʘʣʫ 
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ʜʝʪʘʣʽ ʪʘ ʢʫʪʘ ʨʦʙʦʯʦʛʦ ʢʦʥʫʩʘ ʜʝʬʦʨʤʫʚʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ. ʋ ʧʨʦʮʝʩʽ ʪʝʦʨʝʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢ 

ʧʦʩʪʽʡʥʽ ʧʘʨʘʤʝʪʨʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ: ʜʦʚʞʠʥʘ ʚʪʫʣʢʠ (l=100 ʤʤ), ʜʽʘʤʝʪʨ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʦʪʚʦʨʫ 

(d0=35 ʤʤ), ʰʚʠʜʢʽʩʪʴ ʧʨʦʪʷʛʫʚʘʥʥʷ V=0,05 ʤ/ʩʝʢ; ʥʦʤʽʥʘʣʴʥʠʡ ʥʘʪʷʛ ʥʘ ʜʝʬʦʨʤʫʚʘʣʴʥʠʡ ʝʣʝʤʝʥʪ 

(a=0,1-0,25 ʤʤ ʥʘ ʩʪʦʨʦʥʫ). 

ɿʤʽʥʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʻ: 

ʤʘʪʝʨʽʘʣ ʚʪʫʣʢʠ (ʚʽʜʧʦʚʽʜʥʦ, ʣʘʪʫʥʴ ʃ62, ʩʪʘʣʴ 20, ʩʪʘʣʴ 45, ʯʘʚʫʥ ʉʏ20); 

ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ ʚʪʫʣʢʠ (t=10 ʪʘ 20 ʤʤ); 

ʚʝʣʠʯʠʥʘ ʢʫʪʘ ʨʦʙʦʯʦʛʦ ʢʦʥʫʩʘ ʜʝʬʦʨʤʫʚʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ (a=2, 4, 8, 12̄). 

ʉʭʝʤʫ ʦʙʨʦʙʢʠ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2. ʇʨʠ ʮʴʦʤʫ ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʣʘʩʴ 

ʜʝʬʦʨʤʘʮʽʾ ʩʪʽʥʦʢ ʚʪʫʣʢʠ ʫ ʭʘʨʘʢʪʝʨʥʠʭ ʪʦʯʢʘʭ ʈ1, ʈ2, ʈ3 ʷʢʽ ʧʦʢʘʟʫʶʪʴ ʟʤʽʥʫ ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ 

ʜʝʪʘʣʽ ʪʘ ʨʦʟʚʠʪʦʢ ʜʝʬʦʨʤʘʮʽʡ ʫ ʟʦʥʽ ʢʦʥʪʘʢʪʫ ʽʥʩʪʨʫʤʝʥʪʘ ʟ ʜʝʪʘʣʣʶ, ʘ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʦʙʨʦʙʢʠ 

ʚʪʫʣʢʠ ʧʦʢʘʟʫʻ ʨʝʘʣʴʥʽ ʛʝʦʤʝʪʨʠʯʥʽ ʨʦʟʤʽʨʠ ʦʪʚʦʨʫ ʫ ʜʘʥʠʭ ʪʦʯʢʘʭ. ʂʨʠʚʽ ʩʪʠʩʥʝʥʥʷ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʠ ʜʝʬʦʨʤʫʚʘʥʥʽ ʩʪʠʩʥʝʥʥʷʤ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3. 

 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʦʙʨʦʙʢʠ: 1- ʜʝʬʦʨʤʫʚʘʣʴʥʠʡ ʝʣʝʤʝʥʪ; 2- ʨʽʟʘʣʴʥʠʡ ʟʫʙʝʮʴ; 3- ʜʝʪʘʣʴ; 4- ʦʧʦʨʘ. 

 

ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʦʙʨʦʙʢʠ 
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ʈʠʩʫʥʦʢ 3-  ʂʨʠʚʽ ʩʪʠʩʥʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʢʘʟʫʻ, ʱʦ ʜʣʷ ʚʪʫʣʦʢ ʽʟ ʣʘʪʫʥʽ ʜʣʷ ʚʩʽʭ ʢʫʪʽʚ ʨʦʙʦʯʦʛʦ 

ʢʦʥʫʩʘ ɼɽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʽʣʴʢʠ ʨʦʟʙʠʚʢʘ ʦʪʚʦʨʫ ʫ ʟʦʥʽ ʚʝʨʭʥʴʦʛʦ ʪʦʨʮʶ, ʧʨʠʯʦʤʫ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ 

ʪʦʚʱʠʥʠ ʩʪʽʥʢʠ ʚʪʫʣʢʠ ʚʦʥʘ ʩʪʘʻ ʤʝʥʰ ʚʠʨʘʞʝʥʦʶ. ʋ ʩʝʨʝʜʠʥʽ ʪʘ ʥʠʞʥʴʦʤʫ ʪʦʨʮʷʭ ʚʪʫʣʢʠ ʨʦʟʙʠʚʢʘ 

ʦʪʚʦʨʫ ʪʝʞ ʧʨʠʩʫʪʥʷ, ʘʣʝ ʚʦʥʘ ʜʫʞʝ ʥʝʚʝʣʠʢʘ. ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʚʝʨʭʥʽʡ ʪʦʨʝʮʴ ʚʪʫʣʢʠ ʥʝ 

ʤʘʻ ʟʘʥʝʚʦʣʝʥʥʷ. ʇʦʩʝʨʝʜʠʥʽ ʚʪʫʣʢʠ ʾʾ ʞʦʨʩʪʢʽʩʪʴ ʜʝʪʘʣʽ ʥʘʡʚʠʱʘ, ʘ ʥʠʞʥʽʡ ʪʦʨʝʮʴ ʚʪʫʣʢʠ ʚʟʘʛʘʣʽ ʧʽʜ 

ʯʘʩ ʦʙʨʦʙʢʠ ʱʽʣʴʥʦ ʧʨʠʪʠʩʢʘʻʪʴʩʷ ʜʦ ʦʩʥʦʚʠ ʧʽʜ ʜʽʻʶ ʦʩʴʦʚʠʭ ʩʠʣ ʚʽʜ ʽʥʩʪʨʫʤʝʥʪʘ. ʇʦʩʝʨʝʜʠʥʽ 

ʚʪʫʣʢʠ ʨʦʟʙʠʚʢʘ ʦʪʚʦʨʫ ʤʽʥʽʤʘʣʴʥʘ. ɯʟ ʟʨʦʩʪʘʥʥʷʤ ʢʫʪʘ ʨʦʙʦʯʦʛʦ ʢʦʥʫʩʘ Ŭ ʨʦʟʙʠʚʢʘ ʟʙʽʣʴʰʫʻʪʴʩʷ. ɿʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʢʫʪʘ ʨʦʙʦʯʦʛʦ ʢʦʥʫʩʘ ʪʘ ʪʦʚʱʠʥʠ ʩʪʽʥʢʠ ʚʪʫʣʢʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ñʚʘʣʠʢʫò 

ʧʝʨʝʜ ɼɽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʫ ʟʦʥʽ ʢʦʥʪʘʢʪʫ. 

ɼʣʷ ʩʪʘʣʽ 45 ʭʘʨʘʢʪʝʨ ʜʝʬʦʨʤʘʮʽʡ ʜʝʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ. ʈʦʟʙʠʚʢʘ ʦʪʚʦʨʫ ʥʘ ʪʦʨʮʷʭ ʚʪʫʣʢʠ ʤʘʻ 

ʷʨʢʦ ʚʠʨʘʞʝʥʠʡ ʭʘʨʘʢʪʝʨ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʫʪʘ Ŭ ʧʨʠ ʪʦʚʱʠʥʽ ʩʪʽʥʢʠ t0=20 ʤʤ ʨʦʟʙʠʚʢʘ ʚʝʨʭʥʴʦʛʦ 

ʪʦʨʮʶ ʟʥʠʞʫʻʪʴʩʷ. ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʜʽʻʶ ʧʨʫʞʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʪʘ ʚʠʩʦʢʠʤʠ ʤʝʭʘʥʽʯʥʠʤʠ 

ʷʢʦʩʪʷʤʠ ʚʫʛʣʝʮʝʚʦʾ ʩʪʘʣʽ. ʇʦʩʝʨʝʜʠʥʽ ʚʪʫʣʢʠ ʫʩʘʜʢʘ ʦʪʚʦʨʫ ʤʽʥʽʤʘʣʴʥʘ ʽ ʥʝ ʧʝʨʝʚʠʱʫʻ 0,001é0,003 

ʤʤ. ɯʟ ʟʨʦʩʪʘʥʥʷʤ ʢʫʪʘ ʨʦʙʦʯʦʛʦ ʢʦʥʫʩʘ Ŭ ʨʦʟʙʠʚʢʘ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʅʘ ʥʠʞʥʴʦʤʫ ʪʦʨʮʽ ʚʪʫʣʢʠ ʧʨʠ 

t0=10 ʤʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʦʟʙʠʚʢʘ ʦʪʚʦʨʫ ʷʢʘ ʟʨʦʩʪʘʻ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʫʪʘ ʨʦʙʦʯʦʛʦ ʢʦʥʫʩʘ ɼɽ. ɼʣʷ 

t0=20 ʤʤ ʭʘʨʘʢʪʝʨ ʜʝʬʦʨʤʘʮʽʡ ʩʭʦʞʠʡ. 

ɿ ʘʥʘʣʽʟʫ ʛʨʘʬʽʢʽʚ ʜʣʷ ʯʘʚʫʥʫ ʉʏ20 ʤʠ ʙʘʯʠʤʦ, ʱʦ ʜʣʷ ʚʩʽʭ ʢʫʪʽʚ ʨʦʙʦʯʦʛʦ ʢʦʥʫʩʘ ɼɽ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʦʟʙʠʚʢʘ ʦʪʚʦʨʫ ʥʘ ʚʝʨʭʥʴʦʤʫ ʪʦʨʮʽ ʚʪʫʣʢʠ, ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʪʦʚʱʠʥʠ ʩʪʽʥʢʠ ʚʪʫʣʢʠ, 

ʨʦʟʙʠʚʢʘ ʦʪʚʦʨʫ ʩʪʘʻ ʤʝʥʰ ʚʠʨʘʞʝʥʦʶ. ʇʦʩʝʨʝʜʠʥʽ ʪʘ ʥʘ ʥʠʞʥʴʦʤʫ ʪʦʨʮʽ ʚʪʫʣʢʠ ʪʘʢʦʞ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʦʟʙʠʚʢʘ ʦʪʚʦʨʫ. ʉʝʨʝʜʠʥʘ ʚʪʫʣʢʠ ʤʘʻ ʩʘʤʠʡ ʥʠʞʯʠʡ ʧʦʢʘʟʥʠʢ ʨʦʟʙʠʚʢʠ ʦʪʚʦʨʫ. ʄʠ 

ʚʚʘʞʘʻʤʦ, ʱʦ ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʙʽʣʴʰ ʚʠʩʦʢʦʾ ʞʦʨʩʪʢʦʩʪʽ ʜʝʪʘʣʽ ʫ ʮʴʦʤʫ ʧʝʨʝʨʽʟʽ,  ʥʽʞ ʥʘ 

ʚʝʨʭʥʴʦʤʫ ʪʦʨʮʽ. ʅʠʞʥʽʡ ʪʦʨʝʮʴ ʚʪʫʣʢʠ ʟʘʚʜʷʢʠ ʜʽʾ ʦʩʴʦʚʠʭ ʩʠʣ ʚʽʜ ʽʥʩʪʨʫʤʝʥʪʫ ʜʦʩʠʪʴ ʱʽʣʴʥʦ 

ʧʨʠʪʠʩʢʘʻʪʴʩʷ ʜʦ ʦʩʥʦʚʠ, ʪʦʙʪʦ ʚʦʥʘ ʤʘʻ ʧʝʚʥʝ ʟʘʥʝʚʦʣʝʥʥʷ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʧʦʢʘʟʥʠʢʠ ʨʦʟʙʠʚʢʠ 

ʦʪʚʦʨʫ ʟʥʘʯʥʦ ʤʝʥʰʠʡ. ʈʦʟʙʠʚʢʘ ʟʨʦʩʪʘʻ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʨʦʙʦʯʦʛʦ ʢʦʥʫʩʘ ɼɽ ʜʣʷ ʪʦʚʱʠʥ ʩʪʽʥʦʢ 

ʚʪʫʣʢʠ t0=10 ʪʘ 20 ʤʤ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ ʪʘʢʦʞ ʪʝ, ʱʦ ʧʨʦʮʝʩ ʧʨʦʪʷʛʫʚʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʧʫʯʝʥʥʷʤ 

ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʝʪʘʣʽ ʥʘ ʚʭʽʜʥʦʤʫ ʽ ʚʠʭʽʜʥʦʤʫ ʪʦʨʮʷʭ, ʷʢʝ ʚʠʢʣʠʢʘʻ ʥʝʧʣʦʱʠʥʥʽʩʪʴ 

ʦʩʪʘʥʥʽʭ. ʇʦʷʚʠ ʥʝʧʣʦʱʠʥʥʦʩʪʽ ʽ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʧʨʠ ʧʨʦʪʷʛʫʚʘʥʥʽ ʚʪʫʣʦʢ ʟ ʪʦʚʱʠʥʦʶ 

ʩʪʽʥʢʠ ʙʣʠʟʴʢʦʾ ʜʦ ʥʝʩʢʽʥʯʝʥʥʦʾ, ʢʦʥʪʘʢʪʥʽ ʪʠʩʢʠ ʚ ʟʦʥʽ ʢʦʥʪʘʢʪʫ ʨʦʙʦʯʦʛʦ ʢʦʥʫʩʘ ʜʝʬʦʨʤʫʚʘʣʴʥʦʛʦ 

ʝʣʝʤʝʥʪʫ ʟ ʦʙʨʦʙʣʶʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ ʜʦʩʷʛʘʶʪʴ ʚʝʣʠʢʠʭ ʟʥʘʯʝʥʴ (ʜʦ 3 ɻʇʘ), ʧʨʠ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʦʩʴʦʚʘ ʪʝʯʽʷ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʟʥʘʯʥʦʤʫ ʦʙôʻʤʽ. ʇʨʠ ʚʭʦʜʽ ʜʝʬʦʨʤʫʚʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʫ ʚ 

ʦʙʨʦʙʣʶʚʘʥʠʡ ʦʪʚʽʨ ʯʘʩʪʠʥʘ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʪʽʩʥʷʻʪʴʩʷ ʚ ʥʘʧʨʷʤʽ, ʧʨʦʪʠʣʝʞʥʦʤʫ ʜʦ 

ʚʝʢʪʦʨʫ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʤʽʱʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ, ʘ ʧʦ ʤʽʨʽ ʥʘʙʣʠʞʝʥʥʷ ʜʝʬʦʨʤʫʚʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʫ ʜʦ 
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ʚʠʭʦʜʫ ʟ ʦʪʚʦʨʫ ʯʘʩʪʠʥʘ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʠʪʽʩʥʷʻʪʴʩʷ ʚ ʥʘʧʨʷʤʽ, ʩʧʽʚʧʘʜʘʶʯʠʤ ʟ ʚʝʢʪʦʨʦʤ 

ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʤʽʱʝʥʥʷ.  

ɸʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ ʚʪʫʣʢʠ ʽʟ ʜʘʪʫʥʽ ʃ62 (ʥʘʢʦʧʠʯʝʥʘ ʩʪʫʧʽʥʴ 

ʜʝʬʦʨʤʘʮʽʾ/strain effective) ʥʘ ʨʠʩ. 4 ʧʦʢʘʟʫʻ, ʱʦ ʧʨʠ t0=10 ʤʤ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʫʪʘ Ŭ ʚʽʜ 2 ʜʦ 12 ̄ʥʘ 

ʚʽʜʩʪʘʥʽ ʚʽʜ ʚʝʨʭʥʴʦʛʦ ʪʦʨʮʶ l=50 ʤʤ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʝʬʦʨʤʫʚʘʣʴʥʠʡ ʝʣʝʤʝʥʪ ʧʦ ʚʽʩʽ Y 

ʟʤʝʥʰʫʻʪʴʩʷ ʚʽʜ 9,76Ŀ107 ʅ ʜʦ 2,92Ŀ104 ʅ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʮʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʢʫʪʘ ʨʦʙʦʯʦʛʦ ʢʦʥʫʩʘ ɼɽ ʧʨʠ ʩʪʘʣʦʤʫ ʥʘʪʷʛʫ ʦʜʥʦʯʘʩʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʧʣʦʱʘ ʢʦʥʪʘʢʪʫ 

ʤʽʞ ɼɽ ʪʘ ʦʙʨʦʙʣʶʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ ʜʝʪʘʣʽ. 

ʇʨʠ t0=20 ʤʤ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʫʪʘ Ŭ ʚʽʜ 2 ʜʦ 12 ̄ʥʘ ʚʽʜʩʪʘʥʽ ʚʽʜ ʚʝʨʭʥʴʦʛʦ ʪʦʨʮʶ l=50 ʤʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʜʝʬʦʨʤʫʚʘʣʴʥʠʡ ʝʣʝʤʝʥʪ ʧʦ ʚʽʩʽ Y ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʽʜ 8,4Ŀ103 ʅ ʜʦ 3,24Ŀ104 ʅ. ɺ 

ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʙʽʣʴʰʘ ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ ʜʝʪʘʣʽ ʚʧʣʠʚʘʻ ʥʘ ʧʦʷʚʫ ʧʝʨʝʜ ɼɽ ʚʘʣʠʢʫ ʽʟ ʦʙʨʦʙʣʶʚʘʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʢʦʥʪʘʢʪʫ ʤʽʞ ʽʥʩʪʨʫʤʝʥʪʦʤ ʪʘ ʚʪʫʣʢʦʶ.  

 

ʈʠʩʫʥʦʢ 4 - ʅʘʢʦʧʠʯʝʥʘ ʩʪʫʧʽʥʴ ʜʝʬʦʨʤʘʮʽʾ 

ʈʦʟʧʦʜʽʣ ʥʘʚʘʥʪʘʞʝʥʴ ʫ ʟʦʥʽ ʢʦʥʪʘʢʪʫ ɼɽ ʪʘ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʦʪʚʦʨʫ, ʷʢʽ ʙʫʣʠ ʟʤʦʜʝʣʴʦʚʘʥʽ ʚ 

CosmosWorks ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 5. ʅʘ ʮʴʦʤʫ ʨʠʩʫʥʢʫ ʧʦʢʘʟʘʥʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʝ ʩʧʨʠʡʤʘʻ 

ʜʝʬʦʨʤʫʚʘʣʴʥʠʡ ʝʣʝʤʝʥʪ 1 ʪʘ ʩʪʽʥʢʘ ʚʪʫʣʢʠ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ 2 ʚ ʟʦʥʽ ʢʦʥʪʘʢʪʫ ɼɽ 3 ʟ 

ʦʙʨʦʙʣʶʚʘʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. ʗʢ ʚʠʜʥʦ ʟʽ ʰʢʘʣʠ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚ ʟʦʥʽ 3 ʤʘʻ ʮʽʣʢʦʤ ʟʘʜʦʚʽʣʴʥʝ ʟʥʘʯʝʥʥʷ 

ʜʣʷ ʜʘʥʦʾ ʦʙʨʦʙʢʠ. 

ʊʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʦ ʱʦ ʧʨʠ ʟʥʘʯʝʥʥʷʭ ʢʫʪʘ ʨʦʙʦʯʦʛʦ ʢʦʥʫʩʘ 8Á, 12Á ʪʘ ʪʦʚʱʠʥʽ ʩʪʽʥʢʠ ʚʪʫʣʢʠ 2 

t0=10 ʪʘ t0=20 ʤʤ ʧʝʨʝʜ ʜʝʬʦʨʤʫʚʘʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ 1 ʧʦʯʠʥʘʻ ʬʦʨʤʫʚʘʪʠʩʴ ʚʘʣʠʢ 3 ʽʟ 

ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʨʠʢʣʘʜ ʷʢʦʛʦ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 5. ʇʦʷʚʘ ʪʘʢʦʛʦ ʚʘʣʠʢʫ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʥʘʷʚʥʽʩʪʴ ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʤʘʪʝʨʽʘʣʫ ʚʪʫʣʢʠ ʚ ʟʦʥʽ ʾʾ ʢʦʥʪʘʢʪʫ ʟ ɼɽ 3. ʅʘʡʙʽʣʴʰ ʚʠʨʘʞʝʥʠʡ 

ʚʘʣʠʢ ʤʘʻ ʤʘʪʝʨʽʘʣ ʩʪʘʣʴ 45, ʚ ʦʙʨʦʙʣʶʚʘʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʣʘʪʫʥʽ ʃ62 ʪʘ ʩʽʨʦʛʦ ʯʘʚʫʥʫ ʉʏ20 ʚʘʣʠʢ ʪʝʞ 

ʧʨʠʩʫʪʥʽʡ, ʘʣʝ ʚʽʥ ʥʝ ʪʘʢ ʷʨʢʦ ʚʠʨʘʞʝʥʠʡ, ʮʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʤʝʥʰʽ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʜʥʽʻʶ ʽʟ ʨʘʮʽʦʥʘʣʴʥʠʭ ʩʭʝʤ ʧʨʦʪʷʛʫʚʘʥʥʷ ʢʨʫʛʣʠʭ ʦʪʚʦʨʽʚ ʚ ʜʝʪʘʣʷʭ ʪʠʧʫ 

ʚʪʫʣʢʘ, ʽʟ ʣʘʪʫʥʽ ʃ62, ʩʪʘʣʽ 45 ʪʘ ʩʽʨʦʛʦ ʯʘʚʫʥʫ ʉʏ20 ʤʦʞʝ ʙʫʪʠ ʚʠʱʝ ʦʧʠʩʘʥʘ ʩʭʝʤʘ. ʊʘʢʘ ʩʭʝʤʘ ʽ 

ʣʷʛʣʘ ʚ ʦʩʥʦʚʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʦʙʨʦʙʢʠ ʚʠʱʝ ʧʝʨʝʣʽʯʝʥʠʭ ʜʝʪʘʣʝʡ ʪʠʧʫ ʚʪʫʣʢʘ. 
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ʈʠʩʫʥʦʢ 5 ï ʌʦʨʤʫʚʘʥʥʷ ʚʘʣʠʢʘ ʧʦʧʝʨʝʜ ʜʝʬʦʨʤʫʚʘʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ 

 
ʈʠʩʫʥʦʢ 6 ï ʈʦʟʧʦʜʽʣ ʥʘʚʘʥʪʘʞʝʥʴ ʫ ʟʦʥʽ ʢʦʥʪʘʢʪʫ ɼɽ ʪʘ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʦʪʚʦʨʫ 

ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʢʦʤʙʽʥʦʚʘʥʦʾ ʧʨʦʪʷʞʢʠ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 7. 

 
ʈʠʩʫʥʦʢ 7 - ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʢʦʤʙʽʥʦʚʘʥʦʾ ʧʨʦʪʷʞʢʠ 

ʇʨʦʪʷʞʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ ʝʣʝʤʝʥʪʽʚ: ʧʝʨʰʦʛʦ ʜʝʬʦʨʤʫʚʘʣʴʥʦʛʦ ʙʣʦʢʘ ʟ ʪʨʴʦʭ 

ʝʣʝʤʝʥʪʽʚ 2, ʨʽʟʘʣʴʥʦʛʦ ʟʫʙʮʷ 4, ʜʨʫʛʦʛʦ ʜʝʬʦʨʤʫʶʯʦʛʦ ʙʣʦʢʘ ʟ ʪʨʴʦʭ ʝʣʝʤʝʥʪʽʚ 6, ʦʧʨʘʚʢʠ 8, 

ʜʠʩʪʘʥʮʽʡʥʠʭ ʚʪʫʣʦʢ 3, 5 ʪʘ 7, ʢʦʥʫʩʥʦʾ ʛʘʡʢʠ 1, ʪʘ ʭʚʦʩʪʦʚʠʢʘ 9. 

ʆʧʨʘʚʢʘ ʧʨʝʜʩʪʘʚʣʷʻ ʟ ʩʝʙʝ ʩʪʫʧʽʥʯʘʩʪʠʡ ʚʘʣ, ʥʘ ʢʦʪʨʦʤʫ ʟ ʦʙʦʭ ʩʪʦʨʽʥ ʥʘʨʽʟʘʥʘ ʨʽʟʴ. 

ʈʽʟʴʙʦʚʠʡ ʢʽʥʝʮʴ ʚʘʣʘ ʄ8 ʩʣʫʞʠʪʴ ʜʣʷ ʥʘʢʨʫʯʫʚʘʥʥʷ ʛʘʡʢʠ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʪʽʩʥʝ ʩʧʨʷʞʝʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʥʘ ʦʧʨʘʚʮʽ. ʇʨʦʪʠʣʝʞʥʠʡ ʢʽʥʝʮʴ ʦʧʨʘʚʢʠ ʟ ʨʽʟʟʶ ʄ12 ʩʣʫʞʠʪʴ ʜʣʷ ʢʨʽʧʣʝʥʥʷ ʥʘ ʥʝʾ 

ʭʚʦʩʪʦʚʠʢʘ. ʍʚʦʩʪʦʚʠʢ ʩʣʫʞʠʪʴ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʧʨʦʪʷʞʢʠ ʚ ʧʘʪʨʦʥʽ ʧʨʦʪʷʞʥʦʛʦ ʚʝʨʩʪʘʪʘ ʘʙʦ 

ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʧʨʝʩʫ ʟ ʜʚʦʤʘ ʩʪʽʡʢʘʤʠ.  



ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 137 

 

 

ʉʝʢʮʽʷ ʧʨʦʪʷʞʢʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʛʨʫʧ ʜʝʬʦʨʤʫʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʏʦʨʥʦʚʽ ʜʝʬʦʨʤʫʚʘʣʴʥʽ 

ʝʣʝʤʝʥʪʠ ʛʨʫʧʠ 2 ʥʝʩʫʪʴ ʥʘʡʙʽʣʴʰʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʨʦʟʪʘʰʦʚʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʫʪʚʦʨʶʚʘʥʘ 

ʢʦʞʥʠʤ ʽʟ ʥʠʭ ʭʚʠʣʷ ʧʦʟʘʢʦʥʪʘʢʪʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʥʝ ʚʧʣʠʚʘʣʘ ʥʘ ʫʤʦʚʠ ʨʦʙʦʪʠ ʥʘʩʪʫʧʥʦʛʦ 

ʜʝʬʦʨʤʫʚʘʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘ. ɽʣʝʤʝʥʪʠ ʢʘʣʽʙʨʫʚʘʣʴʥʦʾ ʨʦʙʦʯʦʾ ʛʨʫʧʠ 6 ʚʠʢʦʥʫʶʪʴ ʧʦʩʣʽʜʦʚʥʫ ʦʙʨʦʙʢʫ 

ʦʪʚʦʨʫ ʚʪʫʣʢʠ ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʨʽʟʘʣʴʥʦʛʦ ʟʫʙʮʷ ʽ ʬʦʨʤʫʶʪʴ ʡʦʛʦ ʟʘʜʘʥʠʡ ʨʦʟʤʽʨ ʪʘ ʥʝʦʙʭʽʜʥʫ 

ʯʠʩʪʦʪʫ ʧʦʚʝʨʭʥʽ. ɼʠʩʪʘʥʮʽʡʥʘ ʚʪʫʣʢʘ 7 ʟʘ ʨʘʭʫʥʦʢ ʩʚʦʻʾ ʜʦʚʞʠʥʠ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʝ ʧʨʦʭʦʜʞʝʥʥʷ ɼɽ 

ʛʨʫʧʠ 6 ʯʝʨʝʟ ʦʙʨʦʙʣʶʚʘʥʠʡ ʦʪʚʽʨ.  

ʈʦʟʨʘʭʫʥʦʢ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʦʝʢʪʫ ʧʦʢʘʟʘʚ. ʱʦ ʦʯʽʢʫʚʘʥʠʡ 

ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʾ ʤʝʪʦʜʠʢʠ ʜʦʩʣʽʜʞʝʥʴ ʩʢʣʘʜʘʻ 1344030 ʛʨʥ ʥʘ ʨʽʢ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʜʦʟʚʦʣʷʶʪʴ ʟʤʦʜʝʣʶʚʘʪʠ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʽ ʛʝʦʤʝʪʨʠʯʥʽ 

ʪʘ ʩʠʣʦʚʽ ʧʘʨʘʤʝʪʨʠ ʜʝʬʦʨʤʫʚʘʣʴʥʦʛʦ ʪʘ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʧʨʦʪʷʛʫʚʘʥʥʷ ʪʘ ʢʦʥʩʪʨʫʢʮʽʾ ʟʙʽʨʥʦʾ 

ʧʨʦʪʷʞʢʠ ʟ ʨʦʙʦʯʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʽʟ ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʫ ʪʘ ʰʚʠʜʢʦʨʽʟʘʣʴʥʦʾ ʩʪʘʣʽ. 
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ʐʃʗʍʀ ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ɻɯɼʈʆɸɹʈɸɿʀɺʅʆɰ ʆɹʈʆɹʂʀ 

ɺ. ʉʘʯʢʦ, ʩʪ. ʛʨ. ɻʄ(ʄɺ)-18ʄ1,9 

ʆ. ʃʠʩʝʥʢʦ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʇʨʦʮʝʩ ʛʽʜʨʦʘʙʨʘʟʠʚʥʦʛʦ ʨʽʟʘʥʥʷ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʧʨʠʥʮʠʧʽ ʝʨʦʟʽʡʥʦʾ ʜʽʾ ʘʙʨʘʟʠʚʥʦʾ ʩʫʤʽʰʽ 

(ʚʦʜʘ + ʟʝʨʥʘ ʘʙʨʘʟʠʚʫ), ʱʦ ʧʦʜʘʻʪʴʩʷ ʫ ʟʦʥʫ ʦʙʨʦʙʢʠ ʧʽʜ ʚʠʩʦʢʠʤ ʪʠʩʢʦʤ. ʉʫʪʥʽʩʪʴ ʧʦʣʷʛʘʻ ʫ 

ʚʠʜʘʣʝʥʥʽ ʦʙʨʦʙʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʧʦʨʦʞʥʠʥʠ ʨʦʟʨʽʟʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʞʫʯʦʛʦ ʧʨʦʤʽʥʥʶ. ʇʨʦʮʝʩ 

ʘʥʘʣʦʛʽʯʥʠʡ ʧʨʠʨʦʜʥʴʦʤʫ, ʘʣʝ ʩʫʪʪʻʚʦ ʧʨʠʩʢʦʨʝʥʠʡ ʪʘ ʩʢʦʥʮʝʥʪʨʦʚʘʥʠʡ. 

ɹʫʜʴ-ʷʢʘ ʫʩʪʘʥʦʚʢʘ ʛʽʜʨʦʘʙʨʘʟʠʚʥʦʛʦ ʨʽʟʘʥʥʷ ʧʨʘʮʶʻ ʟʘ ʩʭʝʤʦʶ: ʫ ʟʤʽʰʫʚʘʯ ʘʧʘʨʘʪʫ ʟʽ 

ʩʧʝʮʽʘʣʴʥʦʾ ʻʤʥʦʩʪʽ ʧʦʜʘʶʪʴʩʷ ʚʦʜʘ ʽ ʘʙʨʘʟʠʚʥʠʡ ʤʘʪʝʨʽʘʣ ʜʨʽʙʥʠʡ ʧʽʩʦʢ, ʥʘʧʨʠʢʣʘʜ ʛʨʘʥʘʪʦʚʠʡ 

ʢʦʥʮʝʥʪʨʘʪ. ʇʽʩʣʷ ʟʤʽʰʫʚʘʥʥʷ ʚʦʜʘ ʟ ʘʙʨʘʟʠʚʦʤ ʥʘʜʭʦʜʠʪʴ ʚ ʩʦʧʣʦ ʫʩʪʘʥʦʚʢʠ. ʋ ʩʦʧʣʽ ʬʦʨʤʫʻʪʴʩʷ 

ʪʦʥʢʠʡ ʩʪʨʫʤʽʥʴ ʛʽʜʨʦʘʙʨʘʟʠʚʥʦʾ ʩʫʤʽʰʽ, ʷʢʘ ʧʽʜ ʚʝʣʠʢʠʤ ʪʠʩʢʦʤ ʧʦʜʘʻʪʴʩʷ ʚ ʟʦʥʫ ʨʽʟʘʥʥʷ. 

ɼʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ ʥʝ ʪʽʣʴʢʠ ʚʠʢʦʥʫʚʘʪʠ ʨʽʟʘʥʥʷ ʰʚʠʜʢʦ ʽ ʟ ʚʠʩʦʢʦʶ ʷʢʽʩʪʶ, ʘʣʝ ʽ 

ʩʫʪʪʻʚʦ ʝʢʦʥʦʤʠʪʠ ʥʘ ʚʠʪʨʘʪʥʠʭ ʤʘʪʝʨʽʘʣʘʭ. ɿʘ ʰʚʠʜʢʽʩʪʶ ʛʽʜʨʦʘʙʨʘʟʠʚʥʝ ʨʽʟʘʥʥʷ ʩʧʽʚʩʪʘʚʥʝ ʟ 

ʧʣʘʟʤʦʚʠʤ, ʘ ʟʘ ʷʢʽʩʪʶ ʦʜʝʨʞʫʚʘʥʦʛʦ ʨʽʟʫ ï ʟ ʣʘʟʝʨʥʠʤ. 

ʅʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ ʚʠʩʦʢʫ ʝʢʦʣʦʛʽʯʥʫ ʙʝʟʧʝʢʫ ʧʨʦʮʝʩʫ ʛʽʜʨʦʘʙʨʘʟʠʚʥʦʾ ʦʙʨʦʙʢʠ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʧʠʣʫ, ʚʠʧʘʨʽʚ ʘʙʦ ʭʽʤʽʯʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʟʚʦʣʷʻ ʝʢʦʥʦʤʠʪʠ ʥʘ ʜʦʜʘʪʢʦʚʠʭ ʟʘʩʦʙʘʭ 

ʟʘʭʠʩʪʫ, ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʧʨʠ ʽʥʰʠʭ ʚʠʜʘʭ ʦʙʨʦʙʢʠ. 

ʅʠʟʴʢʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʜʘʻ ʧʝʨʝʚʘʛʠ ʚ ʦʙʨʦʙʮʽ ʩʪʘʣʽ, ʟʦʢʨʝʤʘ ʟʘʛʘʨʪʦʚʘʥʦʾ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʪʝʨʤʽʯʥʦʛʦ ʥʘʛʨʽʚʫ ʚ ʟʦʥʽ ʨʽʟʘʥʥʷ ʜʦʟʚʦʣʷʻ ʪʘʢʦʞ ʦʙʨʦʙʣʷʪʠ ʙʫʜʴ-ʷʢʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ 

ʚʠʢʣʶʯʘʶʪʴ ʥʘʛʨʽʚʘʥʥʷ: ʧʨʠʨʦʜʥʽʡ ʡ ʰʪʫʯʥʠʡ ʢʘʤʽʥʴ, ʛʫʤʫ, ʩʢʣʦ, ʬʘʥʝʨʫ, ʜʝʨʝʚʠʥʫ, ʢʝʨʘʤʽʢʫ, 

ʧʣʘʩʪʤʘʩʫ, ʢʦʤʧʦʟʠʮʽʡʥʽ ʪʘ ʦʨʛʘʥʽʯʥʽ ʤʘʪʝʨʽʘʣʠ. 



ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 138 

 

 

ɺ ʨʦʙʦʪʽ [1] ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʪʦʚʱʠʥʠ ʦʙʨʦʙʢʠ ʟʙʽʣʴʰʫʶʪʴʩʷ ʧʨʦʩʪʦʨʦʚʽ 

ʚʽʜʭʠʣʝʥʥʷ ʬʦʨʤʠ, ʭʚʠʣʷʩʪʽʩʪʴ ʧʦʚʝʨʭʥʽ, ʚʽʜʤʽʥʥʽʩʪʴ ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʥʽ ʥʘ ʚʝʨʭʥʽʡ ʪʘ ʥʠʞʥʽʡ 

ʯʘʩʪʠʥʘʭ ʟʘʢʨʘʡʢʠ. 

ʏʘʩʪʢʦʚʦ ʮʶ ʧʨʦʙʣʝʤʫ ʚʠʨʽʰʫʶʪʴ ʚʝʨʩʪʘʪʠ ʜʣʷ ʛʽʜʨʦʘʙʨʘʟʠʚʥʦʛʦ ʨʽʟʘʥʥʷ ʟ ʯʠʩʣʦʚʠʤ 

ʧʨʦʛʨʘʤʥʠʤ ʫʧʨʘʚʣʽʥʥʷʤ, ʷʢʽ ʩʧʨʦʤʦʞʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʧʨʦʪʽʢʘʥʥʷ ʧʨʦʮʝʩʽʚ 

ʩʪʨʫʤʠʥʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ, ʪʘʢ ʽ ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʠ ʫʤʦʚ ʨʽʟʘʥʥʷ, ʟ ʤʝʪʦʶ ʧʦʣʽʧʰʝʥʥʷ ʢʝʨʦʚʘʥʦʩʪʽ 

ʜʘʥʠʤ ʧʨʦʮʝʩʦʤ. ʅʘʧʨʠʢʣʘʜ, ʚʝʨʩʪʘʪ BYSTRONIC BYJET FLEX 8030 (ʐʚʝʡʮʘʨʽʷ), ʷʢʠʡ ʤʘʻ 

ʧʘʨʘʤʝʪʨʠ: ʰʚʠʜʢʽʩʪʴ ʦʙʨʦʙʢʠ ï ʜʦ 50 ʤ/ʭʚ; ʩʦʧʣʦ ʟ ʜʽʘʤʝʪʨʦʤ ï 0,28 ʤʤ; ʨʦʙʦʯʫ ʟʦʥʫ ï 3000 ʭ 8000 

ʤʤ; ʤʘʢʩʠʤʘʣʴʥʘ ʚʘʛʘ ʟʘʛʦʪʦʚʢʠ ï 1600 ʢʛ; ʪʦʚʱʠʥʘ ʟʘʛʦʪʦʚʢʠ ï ʚʽʜ 0,1 ʜʦ 250 ʤʤ; 2 ʨʽʞʫʯʽ ʛʦʣʦʚʢʠ; 

ʬʫʥʢʮʽʾ 3D ʨʽʟʘʥʥʷ (ʜʽʘʧʘʟʦʥ ʥʘʭʠʣʫ ʨʽʟʘʣʴʥʦʾ ʛʦʣʦʚʢʠ ï 90-46 ʛʨʘʜʫʩʽʚ). 

ɺ ʨʦʙʦʪʽ [2] ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʦ 95% ʛʨʘʥʘʪʦʚʦʛʦ ʢʦʥʮʝʥʪʨʘʪʫ ɿʘʚʘʣʣʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ 

ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ɻʘʡʚʦʨʦʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʾ ʦʙʣʘʩʪʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ 

ʜʣʷ ʛʽʜʨʦʘʙʨʘʟʠʚʥʦʾ ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ. 

ʅʘʡʰʚʠʜʰʝ ʚ ʧʨʦʮʝʩʽ ʛʽʜʨʦʘʙʨʘʟʠʚʥʦʛʦ ʨʽʟʘʥʥʷ ʟʥʦʰʫʻʪʴʩʷ ʪʚʝʨʜʦʩʧʣʘʚʥʝ ʩʦʧʣʦ, ʚ ʷʢʦʤʫ 

ʯʘʩʪʢʠ ʛʨʘʥʘʪʦʚʦʛʦ ʢʦʥʮʝʥʪʨʘʪʫ ʟʤʽʰʫʶʪʴʩʷ ʟ ʚʦʜʷʥʠʤ ʩʪʨʫʤʝʥʝʤ, ʚʩʪʘʥʦʚʣʝʥʦ ʟʦʢʨʝʤʘ ʥʘ ʧʨʠʢʣʘʜʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʩʦʧʝʣ ʚʠʨʦʙʥʠʮʪʚʘ ʅɺʌ çʂʘʨʤʘè ʤ. ʉʚʽʪʣʦʚʦʜʩʴʢ, ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʾ 

ʦʙʣʘʩʪʽ. 

ɻʽʜʨʦʘʙʨʘʟʠʚʥʝ ʨʽʟʘʥʥʷ ʤʦʻ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ: 

ï ʜʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʝʬʝʢʪʠʚʥʘ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʷʢ ʜʣʷ ʩʝʨʽʡʥʠʭ ʪʘʢ ʽ ʜʣʷ ʦʜʠʥʠʯʥʠʭ ʜʝʪʘʣʝʡ; 

ï ʦʙʨʦʙʣʶʚʘʥʘ ʟʘʛʦʪʦʚʢʘ ʥʝ ʥʘʛʨʽʚʘʻʪʴʩʷ ʽ ʥʝ ʜʝʬʦʨʤʫʻʪʴʩʷ ʧʨʠ ʨʽʟʘʥʥʽ ʛʽʜʨʦʘʙʨʘʟʠʚʦʤ; 

ï ʧʽʜʚʠʱʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʦʪʦʚʠʭ ʜʝʪʘʣʝʡ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ ʪʘ 

ʤʽʢʨʦʪʨʽʱʠʥ ʚ ʤʘʪʝʨʽʘʣʽ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʽʥʰʠʭ ʤʝʪʦʜʘʭ ʦʙʨʦʙʢʠ; 

ï ʢʨʦʤʢʘ ʨʽʟʫ ʤʘʻ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ ʫʟʜʦʚʞ ʚʩʴʦʛʦ ʨʽʟʫ, ʪʦʤʫ ʯʘʩʪʦ ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚ 

ʧʦʜʘʣʴʰʽʡ ʦʙʨʦʙʮʽ ʟʘʛʦʪʦʚʢʠ; 

ï ʤʽʥʽʤʘʣʴʥʽ ʚʠʪʨʘʪʠ ʦʙʨʦʙʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘʛʦʪʦʚʢʠ; 

ï ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʣʽʥʽʾ ʙʫʜʴ-ʷʢʦʾ ʢʨʠʚʠʥʠ; 

ï ʦʙʨʦʙʣʷʪʠ ʟʘʛʦʪʦʚʢʠ ʤʦʞʥʘ ʙʫʜʴ-ʷʢʦʛʦ ʨʦʟʤʽʨʫ ʽ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʨʝʞʠʤʽ ï ʨʫʯʥʦʤʫ ʘʙʦ 

ʘʚʪʦʤʘʪʠʯʥʦʤʫ (ʙʝʟ ʫʯʘʩʪʽ ʣʶʜʠʥʠ); 

ï ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʝ ʚʠʨʦʙʥʠʮʪʚʦ ʥʝ ʟʘʙʨʫʜʥʶʻ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʟ ʥʫʣʴʦʚʠʤʠ ʚʠʢʠʜʘʤʠ 

ʚ ʘʪʤʦʩʬʝʨʫ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚ ʭʦʜʽ ʨʦʙʦʪʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʛʽʜʨʦʘʙʨʘʟʠʚʥʝ ʨʽʟʘʥʥʷ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʥʘʡʙʽʣʴʰ ʧʨʦʛʨʝʩʠʚʥʠʤ ʤʝʪʦʜʦʤ ʦʙʨʦʙʢʠ 

ʣʠʩʪʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʙʝʟ ʤʝʭʘʥʽʯʥʦʛʦ ʚʧʣʠʚʫ ʪʚʝʨʜʦʩʧʣʘʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. 

ʈʦʟʨʦʙʢʘ ʥʦʚʠʭ ʤʽʩʮʝʚʠʭ ʨʦʜʦʚʠʱ ʘʙʨʘʟʠʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʟʜʝʰʝʚʠʪʠ ʧʨʦʮʝʩ 

ʛʽʜʨʦʘʙʨʘʟʠʚʥʦʛʦ ʨʽʟʘʥʥʷ. 

ʈʦʟʨʦʙʢʘ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʩʦʧʝʣ ʟ ʧʦʢʨʘʱʝʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ 

ʚʠʨʦʙʥʠʮʪʚʘ ʅɺʌ çʂʘʨʤʘè ʤ. ʉʚʽʪʣʦʚʦʜʩʴʢ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʧʦʜʘʯʫ, ʩʠʣʫ ʨʽʟʘʥʥʷ, ʘ ʟʥʘʯʠʪʴ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʙʨʦʙʢʠ ʪʘ ʪʘʢʦʞ ʜʦʟʚʦʣʠʪʴ ʟʜʝʰʝʚʠʪʠ ʧʨʦʮʝʩ ʛʽʜʨʦʘʙʨʘʟʠʚʥʦʛʦ ʨʽʟʘʥʥʷ. 
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ɻ. ʂʨʶʯʢʦʚ, ʩʪ. ʛʨ. ʆʊ-19ʄ1,4 

ɺ. ʉʚʷʮʴʢʠʡ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʆʧʪʠʤʽʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʽʚ ʧʨʝʩʫʚʘʥʥʷ ʤʝʪʘʣʽʚ ʟ ʤʝʪʦʶ ʦʜʝʨʞʘʥʥʷ 

ʚʠʨʦʙʽʚ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʝʥʝʨʛʦʩʠʣʦʚʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʤʘʻ ʚʝʣʠʢʠʡ ʥʘʫʢʦʚʠʡ ʽ ʧʨʘʢʪʠʯʥʠʡ ʽʥʪʝʨʝʩ. 

ʅʘʧʨʫʞʝʥʠʡ ʽ ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʤʝʪʘʣʫ ʽ ʨʦʟʤʽʨʠ ʚʦʛʥʠʱʘ ʜʝʬʦʨʤʘʮʽʾ ʧʨʠ ʧʨʝʩʫʚʘʥʥʽ 

ʩʫʪʪʻʚʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʾ ʽʥʩʪʨʫʤʝʥʪʘ ʽ, ʟʦʢʨʝʤʘ, ʚʽʜ ʬʦʨʤʠ ʤʘʪʨʠʯʥʦʾ ʣʽʡʢʠ. ʆʜʥʘʢ, ʜʦʪʝʧʝʨ 

ʥʝ ʽʩʥʫʻ ʻʜʠʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʧʨʦ ʚʧʣʠʚ ʛʝʦʤʝʪʨʽʾ ʚʦʛʥʠʱʘ ʜʝʬʦʨʤʘʮʽʾ ʥʘ ʝʥʝʨʛʦʩʠʣʦʚʽ ʧʘʨʘʤʝʪʨʠ 

ʧʨʦʮʝʩʫ ʧʨʝʩʫʚʘʥʥʷ ʤʝʪʘʣʽʚ. 

ʅʘʤʠ ʧʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʨʦʟʨʘʭʫʥʢʫ ʧʨʦʬʽʣʶ ʤʘʪʨʠʯʥʦʾ ʣʽʡʢʠ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʧʦʣʷ 

ʣʽʥʽʡ ʢʦʚʟʘʥʥʷ ʩʪʘʣʦʾ ʩʪʘʜʽʾ ʧʨʝʩʫʚʘʥʥʷ ʯʝʨʝʟ ʩʠʤʝʪʨʠʯʥʫ ʦʜʥʦʦʯʢʦʚʫ ʤʘʪʨʠʮʶ [1]. ʇʦʜʽʙʥʠʡ ʧʽʜʭʽʜ 

ʚʠʢʦʥʘʥʠʡ ʫ ʨʦʙʦʪʽ ɺ. ɼʞʦʥʩʦʥʘ ʪʘ ʍ. ʂʫʜʦ [2], ʜʝ ʧʦʢʘʟʘʥʦ, ʱʦ ʚ ʩʪʘʣʦʤʫ ʧʨʦʮʝʩʽ ʧʨʝʩʫʚʘʥʥʷ ʧʦʣʝ 

ʣʽʥʽʡ ʢʦʚʟʘʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʬʽʢʩʦʚʘʥʠʤ ʟʘ ʬʦʨʤʦʶ ʽ ʥʝ ʟʤʽʥʶʻʪʴʩʷ ʚ ʯʘʩʽ. 

ʇʦʣʝ ʣʽʥʽʡ ʢʦʚʟʘʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʚʠʜʘʚʣʶʚʘʥʥʶ (ʧʨʝʩʫʚʘʥʥʶ) ʯʝʨʝʟ ʰʦʨʩʪʢʫʚʘʪʫ ʤʘʪʨʠʮʶ, ʫ 

ʢʫʪʘʭ ʷʢʦʾ ʫʪʚʦʨʶʶʪʴʩʷ ñʤʝʨʪʚʽò ʟʦʥʠ. ʈʦʟʚôʷʟʦʢ ʟʘʚʜʘʥʥʷ (ʧʦʙʫʜʦʚʘ ʧʦʣʝ ʣʽʥʽʡ ʢʦʚʟʘʥʥʷ) ʫ ʩʠʩʪʝʤʽ 

ʜʝʢʘʨʪʦʚʳʭ ʢʦʦʨʜʠʥʘʪ yx0  ʽʟ ʮʝʥʪʨʦʤ ʧʦʣʷ ʚ ʢʨʘʧʮʽ 0¡ ʟʚʦʜʠʪʴʩʷ ʜʦ ʨʦʟʚôʷʟʢʫ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ [3] 
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ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ: ʢʦʦʨʜʠʥʘʪʠ ʢʨʘʡʥʽʭ ʣʽʥʽʡ ʢʦʚʟʘʥʥʷ ʟʙʽʛʘʶʪʴʩʷ ʟ ʞʦʨʩʪʢʦ-

ʧʣʘʩʪʠʯʥʠʤʠ ʛʨʘʥʠʮʷʤʠ ʽ ʾʭ ʥʘʭʠʣ ʜʦ ʩʪʽʥʢʠ ʢʦʥʪʝʡʥʝʨʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʝʣʠʯʠʥʦʶ ʩʠʣ ʪʝʨʪʷ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʫʪʦʤ: 

k

t
=d arccos

2

1

, 

ʜ

ʝ a ʽ b 

ï ʢʨʠʚʦʣʽʥʽʡʥʽ ʢʦʦʨʜʠʥʘʪʠ; 

0J

 

ï ʬʫʥʢʮʽʷ ɹʝʩʩʝʣʷ ʥʫʣʴʦʚʦʛʦ ʧʦʨʷʜʢʫ; 

0U

, 1U  

ï ʬʫʥʢʮʽʾ ʃʦʤʤʝʣʷ ʜʚʦʭ ʟʤʽʥʥʠʭ (ʢʨʠʚʦʣʽʥʽʡʥʠʭ ʢʦʦʨʜʠʥʘʪ a ʽ b) 

ʥʫʣʴʦʚʦʛʦ ʽ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ, ʚʽʜʧʦʚʽʜʥʦ; 

t
 

ï ʚʝʣʠʯʠʥʘ ʜʦʪʠʯʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ, ʱʦ ʜʽʶʪʴ ʥʘ ʩʪʽʥʢʘʭ ʢʦʥʪʝʡʥʝʨʘ; 

k
 

ï ʧʣʘʩʪʠʯʥʘ ʧʦʩʪʽʡʥʘ; 

j

 
ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

b+a=j . 

ɼʦʩʣʽʜʞʫʚʘʣʠʩʷ ʪʘʢʽ ʪʠʧʠ ʧʨʦʬʽʣʽʚ ʤʘʪʨʠʯʥʠʭ ʣʽʡʦʢ [4]:  

ï ʤʘʪʨʠʮʷ, ʬʦʨʤʘ ʷʢʦʾ ʚʽʜʧʦʚʽʜʘʻ ʫʩʽʯʝʥʦʤʫ ʢʦʥʫʩʫ; 
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ï ʫʚʽʛʥʫʪʠʡ ʧʨʦʬʽʣʴ, ʧʦʙʫʜʦʚʘʥʠʡ ʧʦ ʮʠʢʣʦʾʜʽ ʟ ʨʘʜʽʫʩʦʤ Rʮ ʚʠʭʦʜʷʯʠ ʟ ʫʤʦʚʠ ʥʘʡʙʽʣʴʰʦʾ 

ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʧʣʘʩʪʠʯʥʦʛʦ ʪʝʯʽʾ ʤʝʪʘʣʫ ʚ ʤʘʪʨʠʯʥʽʡ ʣʽʡʮʽ;  

ï ʦʧʫʢʣʠʡ ʧʨʦʬʽʣʴ, ʧʦʙʫʜʦʚʘʥʠʡ ʧʦ ʝʢʩʧʦʥʝʥʪʽ, ʘʨʛʫʤʝʥʪʦʚʘʥʠʡ ʫʤʦʚʦʶ ʩʪʘʣʦʩʪʽ 

ʣʦʛʘʨʠʬʤʽʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ lz ʥʘ ʦʜʠʥʠʮʶ ʚʠʩʦʪʠ ʤʘʪʨʠʯʥʦʾ ʣʽʡʢʠ; 

ï ʦʧʫʢʣʠʡ ʧʨʦʬʽʣʴ, ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʫʤʦʚʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʩʪʽ ʫʩʝʨʝʜʥʝʥʦʾ ʰʚʠʜʢʦʩʪʽ 

ʜʝʬʦʨʤʘʮʽʾ ʧʦ ʚʠʩʦʪʽ ʤʘʪʨʠʯʥʦʾ ʣʽʡʢʠ; 

ï ʤʘʪʨʠʮʷ, ʧʨʦʬʽʣʴ ʷʢʦʾ ʚʠʢʦʥʘʥʠʡ ʧʦ ʣʽʥʽʾ ʢʦʚʟʘʥʥʷ, ʱʦ ʚʽʜʦʢʨʝʤʣʶʻ ʧʣʘʩʪʠʯʥʫ ʟʦʥʫ ʚʽʜ 

ʧʨʫʞʥʦʾ ʩʪʘʜʽʾ, ʱʦ ʚʩʪʘʥʦʚʠʚʩʷ, ʧʨʝʩʫʚʘʥʥʷ. 

ɸʥʘʣʽʟ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ Deform 3D 

ʩʠʣʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʝʩʫʚʘʥʥʷ ʧʦʢʘʟʘʚ ʩʫʪʪʻʚʫ ʧʝʨʝʚʘʛʫ ʚʚʽʛʥʫʪʠʭ ʧʨʦʬʽʣʽʚ ʤʘʪʨʠʮʴ ʱʦʜʦ ʽʥʰʠʭ 

ʧʨʦʬʽʣʽʚ [5 ï 9]. ʇʨʠ ʧʨʝʩʫʚʘʥʥʽ ʯʝʨʝʟ ʤʘʪʨʠʮʶ, ʧʨʦʬʽʣʴ ʷʢʦʾ ʚʠʢʦʥʘʥʠʡ ʧʦ ʣʽʥʽʾ ʢʦʚʟʘʥʥʷ, ʱʦ 

ʚʽʜʦʢʨʝʤʣʶʻ ʧʣʘʩʪʠʯʥʫ ʟʦʥʫ ʚʽʜ ʧʨʫʞʥʦʾ, ʚʽʜʟʥʘʯʝʥʽ ʥʘʡʤʝʥʰʽ ʝʥʝʨʛʦʩʠʣʦʚʽ ʚʠʪʨʘʪʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʽʟ 

ʽʥʰʠʤʠ ʧʨʦʬʽʣʷʤʠ ʤʘʪʨʠʮʴ (ʨʠʩ. 1). 

 

 
ʘ) 

 
 

ʙ) 

ʈʠʩʫʥʦʢ 1 ï ʈʦʟʧʦʜʽʣ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʥʘʧʨʫʞʝʥʴ (ʘ) ʪʘ 

ʛʨʘʬʽʢ ʟʫʩʠʣʣʷ ʧʨʝʩʫʚʘʥʥʷ (ʙ) ʜʣʷ ʩʪʘʣʦʾ ʩʪʘʜʽʾ ʧʨʝʩʫʚʘʥʥʷ 

ʯʝʨʝʟ ʫʚʽʛʥʫʪʫ ʧʦ ʣʽʥʽʾ ʢʦʚʟʘʥʥʷ ʤʘʪʨʠʯʥʫ ʣʽʡʢʫ 

 

ɺʝʣʠʯʠʥʫ ʩʧʨʘʮʶʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʦʮʽʥʶʚʘʣʠ ʟʘ ʤʦʜʝʣʣʶ ʈʝʡʝ-ɸʨʯʘʨʜʘ-ʍʨʫʱʦʚʘ, ʷʢʘ 

ʟʘʩʥʦʚʘʥʘ ʥʘ ʪʝʦʨʽʾ ʢʦʥʪʘʢʪʫ ʟ ʥʝʨʽʚʥʦʩʪʷʤʠ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʧʠʩʫ ʩʧʨʘʮʶʚʘʥʥʷ ʢʦʚʟʘʥʥʷ 

[10]. ʉʧʨʘʮʶʚʘʥʥʷ ʢʦʥʪʘʢʪʥʦʾ ʧʦʚʝʨʭʥʽ ʤʘʪʨʠʯʥʦʾ ʣʽʡʢʠ ʧʨʠ ʮʴʦʤʫ ʻ ʬʫʥʢʮʽʻʶ ʚʽʜ ʪʠʩʢʫ ʧʨʝʩʫʚʘʥʥʷ 

ʥʘ ʛʨʘʥʠʮʽ ʧʦʜʽʣʫ "ʽʥʩʪʨʫʤʝʥʪ ï ʟʘʛʦʪʦʚʢʘ", ʰʚʠʜʢʦʩʪʽ ʢʦʚʟʘʥʥʷ, ʪʚʝʨʜʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʤʘʪʨʠʮʽ ʪʘ ʯʘʩʫ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ. ɺʽʜʟʥʘʯʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʩʧʨʘʮʶʚʘʥʥʷ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʦʧʫʢʣʠʭ 

ʧʨʦʬʽʣʽʚ ʽʥʩʪʨʫʤʝʥʪʫ (ʨʠʩ. 2, ʘ), ʤʽʥʽʤʘʣʴʥʠʭ ï ʜʣʷ ʫʚʽʛʥʫʪʦʾ ʧʦ ʣʽʥʽʾ ʢʦʚʟʘʥʥʷ ʤʘʪʨʠʯʥʫ ʣʽʡʢʫ (ʨʠʩ. 

2, ʙ). 
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ʘ)                                                                                      ʙ) 

ʈʠʩʫʥʦʢ 2 ï ʍʘʨʘʢʪʝʨ ʽ ʚʝʣʠʯʠʥʠ ʩʧʨʘʮʶʚʘʥʥʷ ʤʘʪʨʠʮʴ ʟ ʨʽʟʥʠʤʠ ʧʨʦʬʽʣʷʤʠ ʣʽʡʢʠ 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʧʝʨʝʚʽʨʢʘ ʪʝʦʨʝʪʠʯʥʠʭ ʧʦʣʦʞʝʥʴ ʧʨʦʚʦʜʠʣʘʩʷ ʥʘʤʠ ʧʨʠ ʧʨʝʩʫʚʘʥʥʽ 

ʜʠʩʢʨʝʪʥʠʭ ʪʽʣ (ʛʨʘʥʫʣ) [11 ï 12]. ʆʩʦʙʣʠʚʦʩʪʽ ʭʘʨʘʢʪʝʨʫ ʪʝʯʽʾ ʛʨʘʥʫʣ, ʥʘʷʚʥʽʩʪʴ ʤʽʞʛʨʘʥʫʣʷʨʥʦʛʦ 

ʢʦʥʪʘʢʪʥʦʛʦ ʪʝʨʪʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʙʽʣʴʰ ʧʝʨʝʢʦʥʣʠʚʦ ʧʦʢʘʟʘʪʠ ʨʦʟʧʦʜʽʣ ʨʝʟʫʣʴʪʫʶʯʠʭ ʜʝʬʦʨʤʘʮʽʡ ʫ 

ʚʦʛʥʠʱʽ ʧʨʝʩʫʚʘʥʥʷ. ɿʘʛʘʣʴʥʠʡ ʚʠʜ ʧʨʝʩ-ʟʘʣʠʰʢʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ ʤʘʪʨʠʮʴ ʥʘʚʝʜʝʥʦ ʚ [11]. 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʢʽʥʝʪʠʢʠ ʪʝʯʽʾ ʤʝʪʘʣʫ ʧʨʠ ʧʨʝʩʫʚʘʥʥʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʬʦʨʤʘ 

ʤʘʪʨʠʯʥʦʾ ʣʽʡʢʠ ʚʧʣʠʚʘʻ ʥʘ ʨʦʟʤʽʨʠ ʚʦʛʥʠʱʘ ʜʝʬʦʨʤʘʮʽʾ ʽ ʨʦʟʧʦʜʽʣ ʨʝʟʫʣʴʪʫʶʯʠʭ ʜʝʬʦʨʤʘʮʽʡ ʫ 

ʚʠʧʨʝʩʦʚʮʽ [12]. ɺʽʜʟʥʘʯʝʥʦ, ʱʦ ʜʣʷ ʦʧʫʢʣʦʾ ʣʽʡʢʠ ʜʦʚʞʠʥʘ ʚʦʛʥʠʱʘ ʜʝʬʦʨʤʘʮʽʾ ʥʘʡʙʽʣʴʰʘ; ʜʣʷ 

ʢʦʥʽʯʥʦʾ ʪʝʯʽʷ ʤʝʪʘʣʫ ʙʣʠʟʴʢʦ ʜʦ ʨʘʜʽʘʣʴʥʦʛʦ ʚ ʥʘʧʨʷʤʢʫ ʫʩʽʯʝʥʦʛʦ ʢʦʥʫʩʘ. ɿ ʘʥʘʣʽʟʫ ʜʝʬʦʨʤʘʮʽʡ 

ʚʠʧʣʠʚʘʻ, ʱʦ ʜʣʷ ʚʚʽʛʥʫʪʦʾ ʣʽʡʢʠ, ʧʦʙʫʜʦʚʘʥʦʾ ʧʦ ʣʽʥʽʾ ʢʦʚʟʘʥʥʷ, ʭʘʨʘʢʪʝʨʥʝ ʩʢʨʠʚʣʝʥʥʷ 

ʚʽʩʝʩʠʤʝʪʨʠʯʥʠʭ ʯʘʩʪʦʢ ʫ ʥʘʧʨʷʤʢʫ ʜʝʬʦʨʤʘʮʽʾ. ʎʽ ʩʢʨʠʚʣʝʥʥʷ ʟʤʝʥʰʫʶʪʴʩʷ ʚ ʤʽʨʫ ʨʫʭʫ ʛʨʘʥʫʣ ʜʦ 

ʦʩʽ ʩʠʤʝʪʨʽʾ ʤʘʪʨʠʮʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ 

ʧʨʷʤʦʛʦ ʧʨʝʩʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ Deform 3D, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʽʚ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʦʧʪʠʤʘʣʴʥʽ ʝʥʝʨʛʦʩʠʣʦʚʽ ʫʤʦʚʠ ʜʦʩʷʛʘʶʪʴʩʷ ʧʨʠ ʧʨʝʩʫʚʘʥʥʽ ʯʝʨʝʟ ʤʘʪʨʠʮʶ, ʱʦ ʤʘʻ 

ʧʨʦʬʽʣʴ, ʚʠʢʦʥʘʥʠʡ ʧʦ ʣʽʥʽʾ ʢʦʚʟʘʥʥʷ. 
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ʋɼʂ 621.98: 658.512 

ʆʉʆɹʃʀɺʆʉʊɯ ɸɺʊʆʄɸʊʀɿʆɺɸʅʆɻʆ ʇʈʆɽʂʊʋɺɸʅʅʗʈʆɿɼɯʃʆɺʀʍ 

ʐʊɸʄʇɯɺ ʋ ʉɸʇʈ ʂʆʄʇɸʉ-ʐʊɸʄʇ 

ɭ. ʇʫʭ, ʩʪ. ʛʨ. ʇʄ(ʆʊ)-16, 

ɺ. ʄʽʨʟʘʢ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʩʪ. ʚʠʢʣʘʜʘʯ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʐʚʠʜʢʝ ʦʥʦʚʣʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʫ ʩʫʯʘʩʥʦʤʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ ʚʠʤʘʛʘʻ ʨʽʟʢʦʛʦ ʩʢʦʨʦʯʝʥʥʷ 

ʪʝʨʤʽʥʽʚ ʧʽʜʛʦʪʦʚʢʠ ʚʠʨʦʙʥʠʮʪʚʘ. ʋ ʩʪʨʫʢʪʫʨʽ ʧʽʜʛʦʪʦʚʢʠ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʡʙʽʣʴʰ ʪʨʫʜʦʤʽʩʪʢʦʶ 

ʩʢʣʘʜʦʚʦʶ ʻ ʪʝʭʥʦʣʦʛʽʯʥʘ ʧʽʜʛʦʪʦʚʢʘ ʚʠʨʦʙʥʠʮʪʚʘ (ʙʣʠʟʴʢʦ 50-60% ). ʋ ʩʚʦʶ ʯʝʨʛʫ, ʫ ʩʪʨʫʢʪʫʨʽ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʡʙʽʣʴʰʝ ʯʘʩʫ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʦʩʥʘʱʝʥʥʷ [1,2] ʽ, ʥʘʩʘʤʧʝʨʝʜ, ʰʪʘʤʧʦʚʦʛʦ ʦʩʥʘʱʝʥʥʷ ʜʣʷ ʣʠʩʪʦʚʦʛʦ ʭʦʣʦʜʥʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ. ɺ 

ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʦʞʥʘ ʟʥʘʡʪʠ ʙʘʛʘʪʦ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ 

(ʥʘʧʨʠʢʣʘʜ T-Flex, Pro/ENGINEER, CATIA), ʜʝ ʨʝʘʣʽʟʦʚʘʥʘ ʧʨʦʮʝʜʫʨʘ ʧʨʠʩʢʦʨʝʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʰʪʘʤʧʦʚʦʛʦ ʦʩʥʘʱʝʥʥʷ ʨʽʟʥʦʾ ʩʪʫʧʝʥʽ ʩʢʣʘʜʥʦʩʪʽ ʡ ʜʣʷ ʨʽʟʥʦʾ ʩʪʫʧʝʥʽ ʢʚʘʣʽʬʽʢʘʮʽʾ ʽʥʞʝʥʝʨʽʚ-

ʢʦʥʩʪʨʫʢʪʦʨʽʚ. ʉʝʨʝʜ ʥʠʭ, ʟ ʪʦʯʢʠ ʟʦʨʫ ʮʽʥʘ-ʷʢʽʩʪʴ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʉɸʇʈ ʂʆʄʇɸʉ-ʐʊɸʄʇ [3]. 

 ʉɸʇʈ ʂʆʄʇɸʉ-ʐʊɸʄʇ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ  ʧʨʦʝʢʪʫʚʘʥʥʷ ʰʪʘʤʧʽʚ ʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʜʣʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʦʧʝʨʘʮʽʡ ʭʦʣʦʜʥʦʛʦ ʣʠʩʪʦʚʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ (ʚʠʨʫʙʫʚʘʥʥʷ, ʧʨʦʙʠʚʘʥʥʷ, ʚʽʜʨʽʟʫʚʘʥʥʷ, 

ʛʥʫʪʪʷ, ʚʽʜʙʦʨʪʫʚʘʥʥʷ, ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʽʥʰʠʭ).  ʉʠʩʪʝʤʘ ʥʝ ʤʘʻ ʦʙʤʝʞʝʥʴ ʥʽ ʥʘ ʦʧʝʨʘʮʽʾ ʭʦʣʦʜʥʦʛʦ  

ʣʠʩʪʦʚʦʛʦ ʰʪʘʤʧʫʚʘʥʥʷ, ʜʣʷ ʷʢʠʭ ʧʨʦʝʢʪʫʶʪʴʩʷ ʰʪʘʤʧʠ, ʥʽ ʥʘ ʢʦʥʩʪʨʫʢʮʽʾ ʰʪʘʤʧʽʚ. ʇʨʠ ʮʴʦʤʫ 

ʨʽʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʰʪʘʤʧʽʚ ʤʦʞʝ ʢʦʣʠʚʘʪʠʩʷ ʚ ʟʥʘʯʥʠʭ ʤʝʞʘʭ.  ʅʘʡʙʽʣʴʰʠʡ ʨʽʚʝʥʴ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʢʦʨʦʯʝʥʥʷ ʩʪʨʦʢʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚ 5 - 6 ʨʘʟʽʚ, ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ 

ʧʨʦʝʢʪʫʚʘʥʥʽ ʨʦʟʜʽʣʦʚʠʭ ʰʪʘʤʧʽʚ ʧʨʦʩʪʦʾ, ʧʦʩʣʽʜʦʚʥʦʾ ʡ ʩʧʦʣʫʯʝʥʦʾ ʜʽʾ, ʥʝʩʢʣʘʜʥʠʭ ʰʪʘʤʧʽʚ ʜʣʷ 

ʛʥʫʪʪʷ, ʚʽʜʙʦʨʪʫʚʘʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ. 

ʆʩʥʦʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʩʠʩʪʝʤʠ ʂʆʄʇɸʉ-ʐʊɸʄʇ ʻ ʪʝ, ʱʦ ʚʦʥʘ ʥʝ ʤʘʻ ʚʣʘʩʥʦʛʦ 

ʢʨʝʩʣʷʨʩʴʢʦ-ʛʨʘʬʽʯʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ʽ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʞʝ ʜʦʩʪʘʪʥʴʦ ʚʽʜʦʤʽʡ ʢʨʝʩʣʷʨʩʴʢʦ-ʛʨʘʬʽʯʥʽʡ 

ʩʠʩʪʝʤʽ ʂʆʄʇɸʉ-ɻʈɸʌɯʂ. ʉʠʩʪʝʤʘ ʂʆʄʇɸʉ-ʐʊɸʄʇ ʷʚʣʷʻ ʩʦʙʦʶ ʥʘʙʽʨ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʙʽʙʣʽʦʪʝʢ, 

ʧʨʘʮʶʶʯʠʭ ʚ ʜʽʘʣʦʛʦʚʦʤʫ ʨʝʞʠʤʽ ʚ ʩʝʨʝʜʦʚʠʱʽ ʢʨʝʩʣʷʨʩʴʢʦ-ʛʨʘʬʽʯʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ʂʆʄʇɸʉ-

ɻʈɸʌɯʂ, ʦʬʦʨʤʣʝʥʠʭ ʫ ʻʜʠʥʫ ʩʠʩʪʝʤʫ ʧʽʜʛʦʪʦʚʢʠ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʫ ʚʠʛʣʷʜʽ ʪʘʢ 

ʟʚʘʥʦʛʦ çʜʝʨʝʚʘ ʧʨʦʝʢʪʫè. 

ʇʨʦʮʝʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʰʪʘʤʧʽʚ ʫ ʩʝʨʝʜʦʚʠʱʽ ʩʠʩʪʝʤʠ ʂʆʄʇɸʉ-ʐʊɸʄʇ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʥʘʩʪʫʧʥʠʭ ʙʘʟʦʚʠʭ ʝʪʘʧʽʚ: ʬʦʨʤʫʚʘʥʥʷ "ʜʝʨʝʚʘ ʧʨʦʝʢʪʫ" ʰʪʘʤʧʘ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʡ ʬʦʨʤʫʚʘʥʥʷ 

ʢʦʤʧʣʝʢʪʫ ʢʨʝʩʣʝʥʴ ʰʪʘʤʧʘ, ʬʦʨʤʫʚʘʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʾ. 

"ɼʝʨʝʚʦ ʧʨʦʝʢʪʫ" (ʨʠʩ. 1) ʚʽʜʙʠʚʘʻ ʥʦʤʝʥʢʣʘʪʫʨʥʠʡ ʩʢʣʘʜ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ  

ʝʣʝʤʝʥʪʽʚ, ʱʦ ʫʪʚʦʨʷʪʴ ʢʦʥʩʪʨʫʢʮʽʶ ʰʪʘʤʧʘ, ʽ ʧʝʨʝʣʽʢ ʩʘʤʦʩʪʽʡʥʠʭ ʧʨʦʝʢʪʥʠʭ ʧʨʦʮʝʜʫʨ (ʟʘʚʜʘʥʴ), 

ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʨʝʘʣʽʟʘʮʽʾ ʚ ʧʨʦʮʝʩʽ ʧʨʦʝʢʪʫʚʘʥʥʷ (ʧʦʙʫʜʦʚʘ ʝʩʢʽʟʽʚ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʦʙʦʯʦʾ ʟʦʥʠ, ʚʠʙʽʨ 

ʧʨʝʩʘ ʪʦʱʦ). ʗʢ ʝʣʝʤʝʥʪʠ ʢʦʥʩʪʨʫʢʮʽʾ ʰʪʘʤʧʘ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʩʢʣʘʜʘʣʴʥʽ ʦʜʠʥʠʮʽ (ʙʣʦʢ, ʧʘʢʝʪ 

ʰʪʘʤʧʘ), ʪʝʭʥʦʣʦʛʽʯʥʽ ʩʠʩʪʝʤʠ (ʩʠʩʪʝʤʘ ʢʨʽʧʣʝʥʥʷ, ʩʠʩʪʝʤʘ ʬʽʢʩʘʮʽʾ ʟʘʛʦʪʦʚʢʠ ʧʨʠ ʰʪʘʤʧʫʚʘʥʥʽ, 

ʩʠʩʪʝʤʘ ʚʠʰʪʦʚʭʫʚʘʥʥʷ ʛʦʪʦʚʠʭ ʜʝʪʘʣʝʡ ʽʟ ʨʦʙʦʯʦʾ ʟʦʥʠ ʰʪʘʤʧʘ ʪʦʱʦ), ʜʝʪʘʣʽ ʰʪʘʤʧʘ (ʧʫʘʥʩʦʥʠ, 

ʧʫʘʥʩʦʥʠ-ʤʘʪʨʠʮʽ, ʭʚʦʩʪʦʚʠʢʠ ʪʦʱʦ). ʂʦʥʩʪʨʫʢʪʦʨ ʧʦʩʣʽʜʦʚʥʦ ʥʘʨʦʱʫʻ "ʜʝʨʝʚʦ ʧʨʦʝʢʪʫ", 

ʩʪʚʦʨʶʶʯʠ ʜʦʜʘʪʢʦʚʽ ʚʫʟʣʠ (ʚʝʨʰʠʥʠ), ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʝʣʝʤʝʥʪʘʤ ʢʦʥʩʪʨʫʢʮʽʾ ʘʙʦ ʟʘʚʜʘʥʥʷʤ 



ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 143 

 

 

ʧʨʦʝʢʪʫʚʘʥʥʷ, ʷʢʽ ʚʽʥ ʚʠʙʠʨʘʻ ʟʽ ʩʧʠʩʢʽʚ ʧʨʠʧʫʩʪʠʤʠʭ ʚʘʨʽʘʥʪʽʚ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʩʠʩʪʝʤʦʶ. 

ʋ ʩʠʩʪʝʤʫ ʂʆʄʇɸʉ-ʐʊɸʄʇ ʚʢʣʶʯʝʥʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʨʴʦʭ ʚʘʨʽʘʥʪʽʚ ʙʣʦʢʽʚ ʪʘ ʧʘʢʝʪʽʚ, ʘ 

ʩʘʤʝ ï ʩʪʘʥʜʘʨʪʥʠʡ, ʪʠʧʦʚʠʡ ʪʘ ʦʨʠʛʽʥʘʣʴʥʠʡ. 

ʇʝʨʝʣʽʢ ʢʦʥʩʪʨʫʢʮʽʡ ʩʪʘʥʜʘʨʪʥʠʭ ʧʘʢʝʪʽʚ ʧʦ ɻʆʉʊ 15861-81, ʷʢʽ ʚʭʦʜʷʪʴ ʫ ʉɸʇʈ  ʂʆʄʇɸʉ-

ʐʊɸʄʇ ʥʘʩʪʫʧʥʽ: ʧʨʷʤʦʢʫʪʥʠʡ ʧʘʢʝʪ ʰʪʘʤʧʘ ʟ ʥʝʨʫʭʦʤʠʤ ʟʥʽʤʘʯʝʤ, ʧʨʷʤʦʢʫʪʥʠʡ ʧʘʢʝʪ ʰʪʘʤʧʘ ʟ 

ʚʝʨʭʥʽʤ ʧʨʠʪʠʩʢʦʤ, ʧʨʷʤʦʢʫʪʥʠʡ ʧʘʢʝʪ ʰʪʘʤʧʘ ʩʫʤʽʱʝʥʦʾ ʜʽʾ,  ʢʨʫʛʣʠʡ ʧʘʢʝʪ ʰʪʘʤʧʘ ʩʫʤʽʱʝʥʦʾ ʜʽʾ. 

 

ʈʠʩʫʥʦʢ 1 ï ɼʝʨʝʚʦ ʧʨʦʝʢʪʫ 

ʉʧʠʩʦʢ ʜʝʪʘʣʝʡ ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʘʢʝʪʘ ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʡ ɻʆʉʊ ʽ ʚ ʧʨʦʮʝʩʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʝ ʤʦʞʝ 

ʙʫʪʠ ʟʤʽʥʝʥʠʡ. ʋʩʽ ʜʝʪʘʣʽ ʚ ʩʪʘʥʜʘʨʪʥʦʤʫ ʧʘʢʝʪʽ ʤʘʶʪʴ ʦʜʥʘʢʦʚʫ ʬʦʨʤʫ, ʜʦʚʞʠʥʫ ʡ ʰʠʨʠʥʫ. 

ɼʣʷ ʪʠʧʦʚʠʭ ʧʘʢʝʪʽʚ ʚ ʩʠʩʪʝʤʫ ʂʆʄʇɸʉ-ʐʊɸʄʇ ʚʢʣʶʯʝʥʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʯʦʪʠʨʴʦʭ 

ʚʘʨʽʘʥʪʽʚ ʥʘ ʙʘʟʽ ɻʆʉʊ 15861-81: ʧʘʢʝʪ ʰʪʘʤʧʘ ʟ ʥʝʨʫʭʦʤʠʤ ʟʥʽʤʘʯʝʤ, ʧʘʢʝʪ ʰʪʘʤʧʘ ʟ ʚʝʨʭʥʽʤ 

ʧʨʠʪʠʩʢʘʯʝʤ,  ʧʘʢʝʪ ʰʪʘʤʧʘ ʩʫʤʽʱʝʥʦʾ ʜʽʾ,  ʧʘʢʝʪ ʰʪʘʤʧʘ ʜʣʷ ʛʥʫʪʪʷ.  

ʉʧʠʩʦʢ ʜʝʪʘʣʝʡ ʪʠʧʦʚʦʛʦ ʧʘʢʝʪʘ ʚ ʧʨʦʮʝʩʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘʢʦʞ ʥʝ ʤʦʞʝ ʙʫʪʠ ʟʤʽʥʝʥʠʡ.  ɸʣʝ 

ʫʩʽ ʜʝʪʘʣʽ ʚ ʪʠʧʦʚʦʤʫ ʧʘʢʝʪʽ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʽ ʬʦʨʤʠ ʚ ʧʣʘʥʽ, ʛʘʙʘʨʠʪʠ ʡ ʧʨʠʚ'ʷʟʢʠ ʜʦ ʧʣʘʥʽʚ ʧʘʢʝʪʘ.  

ʇʘʢʝʪ ʦʨʠʛʽʥʘʣʴʥʠʡ ʷʚʣʷʻ ʩʦʙʦʶ ʥʘʙʽʨ ʜʝʪʘʣʝʡ ʪʠʧʫ ʧʣʠʪ, ʩʬʦʨʤʦʚʘʥʠʡ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ñʜʝʨʝʚʘ 

ʧʨʦʝʢʪʫò ʰʪʘʤʧʘ. ʅʦʤʝʥʢʣʘʪʫʨʥʠʡ ʩʢʣʘʜ ʜʝʪʘʣʝʡ ʚʠʙʠʨʘʻʪʴʩʷ ʽʟ ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʩʧʠʩʢʫ. ʉʢʣʘʜ 

ʜʝʪʘʣʝʡ ʤʦʞʥʘ ʨʝʜʘʛʫʚʘʪʠ ʥʘ ʙʫʜʴ-ʷʢʽʡ ʩʪʘʜʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʘʢʝʪʘ. 

 ʇʝʨʝʣʽʢ ʢʦʥʩʪʨʫʢʮʽʡ ʩʪʘʥʜʘʨʪʥʠʭ ʙʣʦʢʽʚ ʷʢʽ ʚʭʦʜʷʪʴ ʫ ʉɸʇʈ  ʂʆʄʇɸʉ-ʐʊɸʄʇ ʥʘʩʪʫʧʥʽ: 

ʙʣʦʢ ʽʟ ʧʣʠʪʘʤʠ ʟʘ ɻʆʉʊ 13110-83, ɻʆʉʊ 13111-83,  ʙʣʦʢ ʟ ʧʣʠʪʘʤʠ ʟʘ ɻʆʉʊ 13112-83,  ʙʣʦʢ ʟ 

ʧʣʠʪʘʤʠ ʟʘ ɻʆʉʊ 13114-75,  ʙʣʦʢ ʟ ʧʣʠʪʘʤʠ ʟʘ ɻʆʉʊ 13115-75,  ʙʣʦʢ ʟ ʧʣʠʪʘʤʠ ʧʨʷʤʦʢʫʪʥʠʤʠ ʧʦ 

ʉʊʇ. 

ʇʣʠʪʠ ʚʝʨʭʥʷ ʡ ʥʠʞʥʷ ʚ ʩʪʘʥʜʘʨʪʥʦʤʫ ʙʣʦʮʽ ʤʘʶʪʴ ʦʜʥʘʢʦʚʫ ʬʦʨʤʫ, ʜʦʚʞʠʥʫ ʡ ʰʠʨʠʥʫ 

(ʚʠʩʦʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʠʤʠ), ʘ ʪʘʢʦʞ ʻʜʠʥʫ (ʥʫʣʴʦʚʫ) ʧʨʠʚ'ʷʟʢʫ ʜʦ ʧʣʘʥʽʚ ʙʣʦʢʫ. ɻʘʙʘʨʠʪʠ ʧʣʠʪ 

ʚʠʙʠʨʘʶʪʴʩʷ ʟ ʪʘʙʣʠʮʴ ʥʦʨʤʘʪʠʚʥʦ-ʜʦʚʽʜʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ (ʅɼɯ).  

ʊʠʧʦʚʠʡ ʙʣʦʢ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʝʨʭʥʴʦʾ ʡ ʥʠʞʥʴʦʾ ʧʣʠʪʠ. ʇʣʠʪʠ ʪʠʧʦʚʦʛʦ ʙʣʦʢʫ ʤʦʞʫʪʴ ʤʘʪʠ 

ʨʽʟʥʫ ʬʦʨʤʫ, ʛʘʙʘʨʠʪʠ ʡ ʧʨʠʚ'ʷʟʢʫ ʚ ʧʣʘʥʽ ʜʦ ʮʝʥʪʨʘ ʧʣʘʥʫ ʙʣʦʢʫ. ʌʦʨʤʘ ʧʣʠʪ ʪʠʧʦʚʦʛʦ ʙʣʦʢʫ ʤʦʞʝ 

ʙʫʪʠ ʨʽʟʥʦʶ. 

ʆʨʠʛʽʥʘʣʴʥʠʡ ʙʣʦʢ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʝʨʭʥʴʦʾ ʡ ʥʠʞʥʴʦʾ ʧʣʠʪʠ, ʽ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʧʨʦʤʽʞʥʽ 

ʚʝʨʭʥʶ ʡ ʥʠʞʥʶ ʧʣʠʪʫ. ʅʦʤʝʥʢʣʘʪʫʨʥʠʡ ʩʢʣʘʜ ʜʝʪʘʣʝʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ñʜʝʨʝʚʘ ʧʨʦʝʢʪʫò 

ʰʪʘʤʧʘ. ʇʣʠʪʠ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʙʣʦʢʫ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʫ ʬʦʨʤʫ, ʛʘʙʘʨʠʪʠ ʡ ʧʨʠʚ'ʷʟʢʫ ʚ ʩʠʩʪʝʤʽ 

ʢʦʦʨʜʠʥʘʪ ʙʣʦʢʫ.  

ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʦʯʠʥʘʪʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʰʪʘʤʧʘ ʽʟ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡʥʦʛʦ ʝʩʢʽʟʫ ʡ 

ʬʦʨʤʫʚʘʥʥʷ ʨʦʙʦʯʦʾ ʟʦʥʠ ʰʪʘʤʧʘ, ʧʦʪʽʤ ʧʝʨʝʡʪʠ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʢʣʘʜʘʣʴʥʦʛʦ ʢʨʝʩʣʝʥʥʷ ʧʘʢʝʪʫ ʪʘ 

ʙʣʦʢʫ (ʧʣʘʥʫ ʥʠʟʫ, ʧʣʘʥʫ ʚʝʨʭʫ, ʨʦʟʨʽʟʫ ʛʦʣʦʚʥʦʛʦ ʚʠʜʫ), ʧʽʩʣʷ ʯʦʛʦ ʩʬʦʨʤʫʚʘʪʠ ʨʦʙʦʯʽ ʢʨʝʩʣʝʥʥʷ 

ʜʣʷ ʚʩʽʭ ʦʨʠʛʽʥʘʣʴʥʠʭ ʜʝʪʘʣʝʡ ʰʪʘʤʧʘ. ɺ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʨʦʙʦʯʦʾ ʟʦʥʠ ʤʦʞʣʠʚʦ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʨʦʟʢʨʽʡ ʤʘʪʝʨʽʘʣʫ, ʧʽʜʙʠʨʘʶʯʠ ʧʘʨʘʤʝʪʨʠ ʰʪʘʙʠ, ʚʠʭʦʜʷʯʠ ʟ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʫ. ʂʽʣʴʢʽʩʪʴ ʚʘʨʽʘʥʪʽʚ ʥʝ ʦʙʤʝʞʝʥʘ. ʆʜʥʽʻʶ ʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ ʻ ʪʝ, ʱʦ 

ʢʦʥʩʪʨʫʢʪʦʨ, ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ, ʤʦʞʝ ʜʦʚʽʣʴʥʦ ʚʠʙʠʨʘʪʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʢʦʤʘʥʜʥʦʛʦ 

ʤʝʥʶ. ɼʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʤʦʞʥʘ ʧʨʠʩʪʫʧʘʪʠ ʪʽʣʴʢʠ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ 
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LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 144 

 

 

ʦʬʦʨʤʣʝʥʽ ʨʦʙʦʯʽ ʢʨʝʩʣʝʥʥʷ ʥʘ ʚʩʽ ʦʨʠʛʽʥʘʣʴʥʽ ʜʝʪʘʣʽ ʰʪʘʤʧʘ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʚʢʣʶʯʠʪʠ ʚ 

ʩʧʝʮʠʬʽʢʘʮʽʶ. 

ʑʝ ʦʜʥʽʻʶ ʟ ʚʜʘʣʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ ʻ ʪʝ, ʱʦ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʨʦʙʦʯʠʭ ʢʨʝʩʣʝʥʴ ʫʩʽʭ 

ʜʝʪʘʣʝʡ ʰʪʘʤʧʘ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ ʧʨʦʩʪʘʚʣʷʶʪʴʩʷ ʫʩʽ ʨʦʟʤʽʨʠ ʟ ʥʝʦʙʭʽʜʥʠʤʠ ʜʦʧʫʩʢʘʤʠ, 

ʧʘʨʘʤʝʪʨʠ ʰʦʨʩʪʢʦʩʪʽ ʪʘ ʚʽʜʭʠʣʝʥʥʷ ʬʦʨʤʠ ʡ ʧʦʣʦʞʝʥʥʷ. ʂʦʥʩʪʨʫʢʪʦʨʫ ʟʘʣʠʰʘʻʪʴʩʷ ʪʽʣʴʢʠ ʧʨʦʚʝʩʪʠ 

ʥʝʟʥʘʯʥʝ (ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ çʢʦʩʤʝʪʠʯʥʝè) ʨʝʜʘʛʫʚʘʥʥʷ. 

ɿʘʩʣʫʛʦʚʫʶʪʴ ʪʘʢʦʞ ʥʘ ʫʚʘʛʫ ʽ ʚʽʜʢʨʠʪʽ ʪʘʙʣʠʮʽ ʅɼɯ, ʷʢʽ ʤʦʞʥʘ ʜʦʧʦʚʥʶʚʘʪʠ, ʚʠʭʦʜʷʯʠ ʟ 

ʢʦʥʢʨʝʪʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚ.  

ʆʪʨʠʤʘʥʽ ʨʦʙʦʯʽ ʢʨʝʩʣʝʥʥʷ ʜʝʪʘʣʝʡ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʝʩʢʽʟʠ ʧʨʠ ʧʦʙʫʜʦʚʽ 

ʪʨʠʚʠʤʽʨʥʠʭ ʪʚʝʨʜʦʪʽʣʠʭ ʤʦʜʝʣʝʡ ʷʢ ʦʢʨʝʤʠʭ ʜʝʪʘʣʝʡ, ʪʘʢ ʽ ʟʙʽʨʦʢ ʰʪʘʤʧʽʚ, ʱʦ ʟʥʘʯʥʦ ʩʢʦʨʦʯʫʻ 

ʧʨʦʮʝʩ ʧʽʜʛʦʪʦʚʢʠ ʢʨʝʩʣʷʨʩʴʢʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʟ ʚʽʟʫʘʣʴʥʠʤ ʢʦʥʪʨʦʣʝʤ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʫ ʟʙʽʨʮʽ, 

ʦʩʦʙʣʠʚʦ ʜʣʷ ʩʧʨʷʞʝʥʠʭ ʜʝʪʘʣʝʡ. ʊʨʠʚʠʤʽʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘʢʦʞ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʶʚʘʪʠ 

ʧʨʦʮʝʜʫʨʠ ʡ ʨʝʢʣʘʤʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʬʦʪʦʨʝʘʣʽʩʪʠʯʥʠʭ 

ʟʦʙʨʘʞʝʥʴ, ʷʢʽ ʻ ʦʢʨʝʤʦʶ ʙʽʙʣʽʦʪʝʢʦʶ ʢʨʝʩʣʷʨʩʴʢʦ-ʛʨʘʬʽʯʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ʂʆʄʇɸʉ-ɻʈɸʌɯʂ. 

ɿ ʤʝʪʦʶ ʦʮʽʥʢʠ ʨʝʘʣʴʥʦʾ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʰʪʘʤʧʦʚʦʛʦ ʦʩʥʘʱʝʥʥʷ ʚ ʩʠʩʪʝʤʽ ʙʫʣʦ 

ʚʠʢʦʥʘʥʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʦʟʜʽʣʦʚʦʛʦ ʰʪʘʤʧʘ ʩʫʤʽʱʝʥʦʾ ʜʽʾ ʜʣʷ ʜʝʪʘʣʽ çʇʣʘʩʪʠʥʘè ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʘʢʝʪʘ ʪʘ ʙʣʦʢʫ. ʇʦʚʥʠʡ ʢʦʤʧʣʝʢʪ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʥʘ ʰʪʘʤʧ (ʚʢʣʶʯʘʶʯʠ 

ʩʢʣʘʜʘʣʴʥʝ ʢʨʝʩʣʝʥʥʷ ʰʪʘʤʧʫ, ʢʨʝʩʣʝʥʥʷ ʨʦʙʦʯʠʭ ʜʝʪʘʣʝʡ, ʩʧʝʮʠʬʽʢʘʮʽʶ) ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʟʘ ʰʽʩʪʴ 

ʛʦʜʠʥ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʚʠʯʘʡʥʠʤ ʧʨʦʝʢʪʫʚʘʥʥʷʤ (ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʘ ʷʢ ʝʣʝʢʪʨʦʥʥʦʛʦ 

ʢʫʣʴʤʘʥʘ) ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʟʥʠʟʠʣʘʩʷ ʤʘʡʞʝ ʫ ʧôʷʪʴ ʨʘʟʽʚ. ʉʢʣʘʜʘʣʴʥʝ ʢʨʝʩʣʝʥʥʷ ʰʪʘʤʧʫ ʥʘʚʝʜʝʥʦ ʥʘ 

ʨʠʩʫʥʢʫ 2. 

 

ʈʠʩʫʥʦʢ 2 ï  ʉʢʣʘʜʘʣʴʥʝ ʢʨʝʩʣʝʥʥʷ ʰʪʘʤʧʫ ʩʫʤʽʱʝʥʦʾ ʜʽʾ 

ʆʪʞʝ, ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʉɸʇʈ ʂʆʄʇɸʉ-ʐʊɸʄʇ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ 

ʥʝʚʝʣʠʢʠʭ ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʤʦʞʝ ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠ ʪʝʨʤʽʥʠ ʧʽʜʛʦʪʦʚʢʠ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ 

ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʩʫʪʪʻʚʦ ʧʦʢʨʘʱʠʪʴ ʾʭ ʜʽʷʣʴʥʽʩʪʴ ʥʘ ʩʫʯʘʩʥʠʭ ʢʦʥʢʫʨʝʥʪʥʠʭ ʨʠʥʢʘʭ. 
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ʇɯɼɺʀʑɽʅʅʗ ʉʊɯʁʂʆʉʊɯ ɽʃɽʂʊʈʆɼɯɺ-ɯʅʉʊʈʋʄɽʅʊɯɺ ɺ ʋʄʆɺɸʍ ʈʆɼ 

ɸ. ʉʘʚʯʝʥʢʦ, ʩʪ. ʛʨ. ʆʊ-19ʄ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 ɺʘʨʪʽʩʪʴ ʽ ʩʪʽʡʢʽʩʪʴ ʝʣʝʢʪʨʦʜʽʚ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʠʟʥʘʯʘʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʝʢʦʥʦʤʽʯʥʫ 

ʜʦʮʽʣʴʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʈʆɼ. ɽʣʝʢʪʨʦʜʠ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʈʆɼ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟ ʪʠʭ ʞʝ 

ʤʘʪʝʨʽʘʣʽʚ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʘʢʫ ʞ ʩʪʽʡʢʽʩʪʴ, ʷʢ ʽ ʧʨʠ ʚʽʜʦʤʠʭ ʩʧʦʩʦʙʘʭ ʝʣʝʢʪʨʦʝʨʦʟʽʡʥʦʾ ʦʙʨʦʙʢʠ.  

ɽʣʝʢʪʨʦʜʠ ʽʥʩʪʨʫʤʝʥʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʛʦʪʦʚʣʝʥʽ ʽʟ ʛʨʘʬʽʪʠʟʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʥʘʧʨʠʢʣʘʜ, 

ʤʘʨʢʠ ʄʇɻ-7, ʩʪʘʣʽ, ʩʽʨʦʛʦ ʯʘʚʫʥʫ, ʤʽʜʽ, ʣʘʪʫʥʽ, ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ, ʘ ʾʭ ʦʙôʻʤʥʠʡ ʟʥʦʩ ʤʦʞʝ 

ʢʦʣʠʚʘʪʠʩʴ ʚ ʤʝʞʘʭ ʚʽʜ ʩʦʪʠʭ ʽ ʜʝʩʷʪʠʭ ʯʘʩʪʦʢ ʚʽʜʩʦʪʢʘ ʜʦ 100%.ʉʪ̔ʡʢʽʩʪʴ ʝʣʝʢʪʨʦʜʽʚ ʽʥʩʪʨʫʤʝʥʪʽʚ ʻ 

ʬʫʥʢʮʽʻʶ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ, ʷʢ ʤʘʪʝʨʽʘʣ ʽ ʧʦʣʷʨʥʽʩʪʴ ʝʣʝʢʪʨʦʜʽʚ, ʩʢʣʘʜ ʽ ʜʠʥʘʤʽʯʥʠʡ ʪʠʩʢ 

ʧʦʪʦʢʫ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ, ʥʘʧʨʫʛʘ ʽ ʩʪʨʫʤ ʨʦʟʨʷʜʫ, ʤʽʞ ʝʣʝʢʪʨʦʜʥʠʡ ʟʘʟʦʨ, ʬʦʨʤʘ ʽ ʨʦʟʤʽʨʠ ʝʣʝʢʪʨʦʜʽʚ, 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʡ ʨʝʞʠʤ ʪʝʯʽʾ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ, ʷʢʠʡ ʟʤʽʥʶʻʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ ʝʣʝʢʪʨʦʜʘ. 

ʄʝʪʘʣʝʚʽ ʝʣʝʢʪʨʦʜʠ ʤʘʶʪʴ ʧʦʨʽʚʥʷʥʦ ʥʝʚʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ, ʾʭ ʦʙôʻʤʥʠʡ ʟʥʦʩ ʟʚʠʯʘʡʥʦ ʥʝ ʤʝʥʰʝ 

20...30% ʽ ʪʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʝʣʝʢʪʨʦʜʽʚ ʜʦʮʽʣʴʥʝ ʣʠʰʝ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʾʭ ʟʥʦʩ ʥʝ ʚʧʣʠʚʘʻ 

ʥʘ ʪʦʯʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʜʝʪʘʣʝʡ, ʥʘʧʨʠʢʣʘʜ ʧʨʠ ʧʨʦʰʠʚʘʥʥʽ ʥʘʩʢʨʽʟʥʠʭ ʦʪʚʦʨʽʚ. ɼʦ ʨʝʯʽ, ʥʘ ʩʪʽʡʢʽʩʪʴ ʽ 

ʥʘ ʭʘʨʘʢʪʝʨ ʟʥʦʩʫ ʤʝʪʘʣʝʚʠʭ ʝʣʝʢʪʨʦʜʽʚ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʻ ʧʦʣʷʨʥʽʩʪʴ ʝʣʝʢʪʨʦʜʽʚ. ʅʘʡʙʽʣʴʰ 

ʚʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ, ʘʥʘʣʦʛʽʯʥʦ ʷʢ ʽ ʧʨʠ ʚʽʜʦʤʠʭ ʩʧʦʩʦʙʘʭ ʝʣʝʢʪʨʦʝʨʦʟʽʡʥʦʾ ʦʙʨʦʙʢʠ, ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʝʣʝʢʪʨʦʜʠ-ʽʥʩʪʨʫʤʝʥʪʠ ʽʟ ʛʨʘʬʽʪʠʟʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʠʧʘ ʄʇɻ-7 ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʚ ʷʢʦʩʪʽ ʨʦʙʦʯʠʭ 

ʩʝʨʝʜʦʚʠʱ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ (ʤʘʩʣʦ, ʛʘʩ.) ʽ ʧʨʠ ʟʚʦʨʦʪʥʽʡ ʧʦʣʷʨʥʦʩʪʽ ʝʣʝʢʪʨʦʜʽʚ. ɿʘ ʮʠʭ ʫʤʦʚ ʦʙôʻʤʥʠʡ 

ʟʥʦʩ ʝʣʝʢʪʨʦʜʽʚ-ʽʥʩʪʨʫʤʝʥʪʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʨʫʤʫ ʦʙʨʦʙʢʠ, ʥʘʧʨʫʛʠ ʜʫʛʠ, ʜʠʥʘʤʽʯʥʦʛʦ ʪʠʩʢʫ 

ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʛʝʦʤʝʪʨʽʾ ʪʘ ʨʦʟʤʽʨʽʚ ʝʣʝʢʪʨʦʜʫ-ʽʥʩʪʨʫʤʝʥʪʫ ʽ ʷʚʣʷʻ ʩʦʙʦʶ ʩʢʣʘʜʥʫ ʬʫʥʢʮʽʶ 

ʟʘʟʥʘʯʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʧʨʠʢʣʘʜʽʚ ʨʝʘʣʽʟʘʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʽ ʩʢʣʘʜʘʻ 

ʟʚʠʯʘʡʥʦ 0.5...1.5%.  ɿʘʣʝʞʥʦ ʚʽʜ ʨʝʞʠʤʽʚ ʦʙʨʦʙʢʠ ʩʣʽʜ ʨʦʟʨʽʟʥʷʪʠ ʪʨʠ ʦʩʥʦʚʥʽ ʩʭʝʤʠ ʟʥʦʩʫ 

ʝʣʝʢʪʨʦʜʘ-ʽʥʩʪʨʫʤʝʥʪʘ ʽʟ ʤʘʪʝʨʽʘʣʫ ʄʇɻ-7 ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʚ ʷʢʦʩʪʽ ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ: 1. ʇʨʠ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʠʭ ʟʥʘʯʝʥʥʷʭ ʜʠʥʘʤʽʯʥʦʛʦ ʪʠʩʢʫ ʧʦʪʦʢʫ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʟʥʘʯʥʘ ʟʤʽʥʘ ʨʦʙʦʯʦʛʦ ʢʦʥʪʫʨʫ. 2. ʇʨʠ ʜʦʩʠʪʴ ʚʝʣʠʢʠʭ ʟʥʘʯʝʥʥʷʭ ʜʠʥʘʤʽʯʥʦʛʦ 

ʪʠʩʢʫ ʧʦʪʦʢʫ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʚ ʷʢʦʩʪʽ ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʘʩʣʘ ʪʠʧʫ 

"ɯʥʜʫʩʪʨʽʘʣʴʥʝ-12" ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘʢʨʫʛʣʝʥʥʷ ʢʫʪʽʚ ʝʣʝʢʪʨʦʜʘ ʽʥʩʪʨʫʤʝʥʪʘ, ʧʨʠ ʯʦʤʫ ʯʠʤ ʙʽʣʴʰʠʡ 

ʩʪʨʫʤ, ʪʠʤ ʙʽʣʴʰʝ ʮʝ ʩʝʙʝ ʚʠʷʚʣʷʻ.3. ʇʨʠ ʜʦʩʠʪʴ ʚʝʣʠʢʠʭ ʟʥʘʯʝʥʥʷʭ ʜʠʥʘʤʽʯʥʦʛʦ ʪʠʩʢʫ ʧʦʪʦʢʫ 

ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʚ ʷʢʦʩʪʽ ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʩʫʤʽʰʽ ʪʠʧʫ ʛʘʩ (50%) ʽ ʤʘʩʣʦ 

"ɯʥʜʫʩʪʨʽʘʣʴʥʝ-12" (50%) ʢʫʪʠ ʟʘʢʨʫʛʣʷʶʪʴʩʷ ʥʝʟʥʘʯʥʦ, ʧʨʦʪʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʟʥʦʩ ʪʘ 

ʧʦʤʽʪʥʦ ʟʤʽʥʶʻʪʴʩʷ ʨʦʙʦʯʠʡ ʢʦʥʪʫʨ ʝʣʝʢʪʨʦʜʘ ʽʥʩʪʨʫʤʝʥʪʘ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. ʅʦʩʫʣʝʥʢʦ ɺ. ɯ., ʐʤʝʣʴʦʚ ɺ. ʄ. ʈʦʟʤʽʨʥʘ ʦʙʨʦʙʢʘ ʤʝʪʘʣʽʚ ʝʣʝʢʪʨʠʯʥʦʶ ʜʫʛʦʶ: ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ. - 

ʂʨʦʧʠʚʥʠʮʴʢʠʡ: ʇʇ "ɽʢʩʢʣʶʟʠʚ ʩʠʩʪʝʤ", 2017. - 256 ʩ. 
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ʈʆɿʄɯʈʅɸ ʆɹʈʆɹʂɸ ɼʋɻʆʖ ʊɺɽʈɼʆʉʇʃɸɺʅʀʍ ɿɸɻʆʊʆɺʆʂ  

ʅɸʇʈʗʄʆʏɯɺ ʇʆʊʆʂʋ 

ɯ. ʂʫʨʟʘʥʢʽʥ, ʩʪ. ʛʨ. ʆʊ-19ʄ2 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɼʣʷ ʨʦʟʤʠʚʘʥʥʷ ʛʦʨʩʴʢʠʭ ʧʦʨʽʜ [1, 2] ʽ ʦʭʦʣʦʜʞʝʥʥʷ ʧʽʜ ʯʘʩ ʙʫʨʘʚʣʝʥʥʷ, ʜʦʣʦʪʘʤʠ ʨʽʟʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʟ ʚʝʣʠʢʠʤ ʫʩʧʽʭʦʤ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʟʥʦʩʦʩʪʽʡʢʽ ʛʽʜʨʦʤʦʥʽʪʦʨʥʽ ʥʘʩʘʜʢʠ ʥʘʧʨʷʤʫ ʧʦʪʦʢʫ, 

ʢʦʥʩʪʨʫʢʮʽʷ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʾ ʰʘʨʦʰʝʯʥʠʭ ʜʦ ʣʦʪ. ʇʨʠ ʛʽʜʨʦʩʪʨʫʤʽʥʝʚʦʤʫ 

(ʛʽʜʨʦʤʦʥʽʪʦʨʥʦʤʫ) ʩʧʦʩʦʙʽ ʙʫʨʘʚʣʝʥʥʷ ʨʫʡʥʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʝʥʝʨʛʽʾ ʧʦʪʦʢʫ 

ʘʙʨʘʟʠʚʥʦʾ ʨʽʜʠʥʠ, ʷʢʘ ʚʧʣʠʚʘʻ ʥʘ ʤʘʩʠʚ. ɺʽʜʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʥʘ ʧʨʦʮʝʩʠ ʦʯʠʱʝʥʥʷ ʜʦʣʦʪʘ ʚ ʧʝʨʰʫ 

ʯʝʨʛʫ ʚʧʣʠʚʘʶʪʴ: ʧʘʨʘʤʝʪʨʠ ʩʪʽʢʘʶʯʦʛʦ ʩʪʨʫʤʝʥʷ, ʦʙʫʤʦʚʣʝʥʽ ʩʪʫʧʝʥʝʤ ʛʽʜʨʦʜʠʥʘʤʽʯʥʦʾ 

ʜʦʩʢʦʥʘʣʦʩʪʽ ʥʘʩʘʜʢʠ, ʭʚʠʣʷ ʜʠʥʘʤʽʯʥʦʛʦ ʪʠʩʢʫ ʩʪʨʫʤʝʥʷ, ʱʦ ʚʠʥʠʢʘʻ ʧʨʠ ʫʜʘʨʽ ʦʙ ʥʝʨʫʭʦʤʫ ʩʪʽʥʢʫ, 

ʽ ʧʦʧʝʨʝʯʥʽ ʧʦʪʦʢʠ ʨʽʜʠʥʠ ʚ ʟʦʥʽ ʚʠʙʦʶ. ʉʠʣʦʚʽ ʧʘʨʘʤʝʪʨʠ ʧʦʪʦʢʫ ʨʽʜʠʥʠ, ʷʢʽ ʚʠʭʦʜʷʪʴ ʟ ʙʫʨʦʚʦʛʦ 

ʩʥʘʨʷʜʫ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʽʡʥʝ ʨʫʡʥʫʚʘʥʥʷ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ. ɿʥʦʩʦʩʪʽʡʢʽʩʪʴ ʛʽʜʨʦʤʦʥʽʪʦʨʥʠʭ 

ʥʘʩʘʜʦʢ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ï ʪʚʝʨʜʠʭ ʩʧʣʘʚʽʚ ɺʂ8, ɺʂ15, 

ɺʂ20. 

ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʟʥʦʩʫ ʥʘʩʘʜʢʠ ʻ ʘʙʨʘʟʠʚʥʽʩʪʴ, ʥʘʷʚʥʽʩʪʴ ʧʽʩʢʫ ʫ ʨʽʜʠʥʽ, ʷʢʠʡ ʟʤʽʥʶʻ 

ʛʝʦʤʝʪʨʠʯʥʽ ʨʦʟʤʽʨʠ ʚʠʭʽʜʥʦʛʦ ʦʪʚʦʨʫ ʥʘʩʘʜʢʠ. ʎʷ ʨʽʜʠʥʘ ʪʝʯʝ ʟ ʟʥʘʯʥʦʶ ʰʚʠʜʢʽʩʪʶ ʯʝʨʝʟ ʢʽʣʴʮʝʚʠʡ 

ʧʨʦʤʽʞʦʢ ʱʦ ʚʠʟʠʚʘʻ ʟʥʦʩ ʽ ʨʦʟôʾʜʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʥʘʩʘʜʢʠ. ʊʦʤʫ ʦʪʨʠʤʘʥʥʶ ʧʨʦʬʽʣʶ ʦʪʚʦʨʫ 

ʛʽʜʨʦʤʦʥʽʪʦʨʥʦʾ ʥʘʩʘʜʢʠ ʧʨʠʜʽʣʷʻʪʴʩʷ ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ. 

ʅʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʦʙʨʦʙʢʠ ʧʦ ʤʠʤʦ ʩʣʶʩʘʨʥʦ-

ʤʝʭʘʥʽʯʥʦʾ ʻ: ʘʣʤʘʟʥʝ ʰʣʽʬʫʚʘʥʥʷ, ʝʣʝʢʪʨʦʭʽʤʽʯʥʘ ʽ ʝʣʝʢʪʨʦʝʨʦʟʽʡʥʘ ʦʙʨʦʙʢʘ. ʆʜʥʘʢ, ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʘʣʤʘʟʥʦʛʦ ʰʣʽʬʫʚʘʥʥʷ ʜʣʷ ʩʢʣʘʜʥʦʬʘʩʦʥʦʾ ʧʦʚʝʨʭʥʽ  ʥʝ ʟʘʚʞʜʠ ʤʦʞʣʠʚʦ ʫ ʩʠʣʫ ʢʽʥʝʪʠʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʝʪʦʜʘ ʽ ʢʦʥʩʪʨʫʢʮʽʾ ʽʥʩʪʨʫʤʝʥʪʘ.  

ʆʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʷʢʽ ʫʪʨʫʜʥʶʶʪʴ ʦʙʨʦʙʢʫ ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʫ, ʻ ʚʠʩʦʢʘ ʭʨʫʧʢʽʩʪʴ, 

ʪʚʝʨʜʽʩʪʴ, ʪʝʧʣʦʩʪʽʡʢʽʩʪʴ ʽ ʘʙʨʘʟʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʽʥʩʪʨʫʤʝʥʪ. ʆʙʨʦʙʣʶʚʘʥʽʩʪʴ ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʫ 

ʰʣʽʬʫʚʘʥʥʷʤ ʙʽʣʴʰ ʥʠʟʴʢʘ  ʚ ʧʦʨʽʚʥʷʥʽ ʟ ʦʙʨʦʙʢʦʶ ʞʘʨʦʤʽʮʥʠʭ ʽ ʪʠʪʘʥʦʚʠʭ ʩʧʣʘʚʽʚ. ʊʚʝʨʜʦʩʧʣʘʚʥʽ 

ʟʥʦʩʦʩʪʽʡʢʽ ʛʽʜʨʦʤʦʥʽʪʦʨʥʽ ʥʘʩʘʜʢʠ ʰʣʽʬʫʶʪʴʩʷ ʘʣʤʘʟʥʠʤ ʰʣʽʬʫʚʘʥʥʷʤ. ʇʨʠ ʦʙʨʦʙʮʽ ʦʜʥʽʻʾ ʥʘʩʘʜʢʠ 

ʚʠʪʨʘʯʘʻʪʴʩʷ ʜʝʢʽʣʴʢʘ ʘʣʤʘʟʥʠʭ ʢʨʫʛʽʚ ʽ ʛʦʣʦʚʦʢ ɸɻʎ ʥʘ ʤʝʪʘʣʝʚʽʡ ʟʚôʷʟʮʽ ʄ5-2. ɿôʷʚʣʷʶʪʴʩʷ 

ʧʦʭʠʙʢʠ ʬʦʨʤʠ ʧʦʚʝʨʭʥʽ ʜʣʷ ʫʩʫʥʝʥʥʷ ʷʢʦʾ ʥʝʦʙʭʽʜʥʝ ʚʠʛʣʘʜʞʫʚʘʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʝ ʜʦ ʚʝʣʠʢʠʭ ʚʪʨʘʪ 

ʯʘʩʫ ʽ ʟʙʽʣʴʰʝʥʥʶ ʘʣʤʘʟʥʠʭ ʢʨʫʛʽʚ ʽ ʛʦʣʦʚʦʢ ɸɻʎ. ʐʣʽʬʫʚʘʥʥʷ ʚʢʣʶʯʘʻ ʜʚʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ: 

ʧʦʧʝʨʝʜʥʶ (ʯʦʨʥʦʚʫ) ʦʙʨʦʙʢʫ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʠʩʦʢʦʤʽʮʥʠʭ ʤʘʨʦʢ ʘʣʤʘʟʽʚ  ʤʘʨʦʢ ɸʉ15 ʘʙʦ ɸʉ20 

ʟʝʨʥʠʩʪʽʩʪʶ 250/200 ʽ ʰʣʽʬʫʚʘʥʥʷʤ ʥʘ ʛʣʠʙʠʥʫ t=0,2é0,3 ʤʤ; ʢʽʥʮʝʚʫ (ʯʠʩʪʦʚʫ) ʦʙʨʦʙʢʫ ʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʩʪʨʫʤʝʥʪʫ ʽʟ ʘʣʤʘʟʽʚ ʤʘʨʢʠ ɸʉ6 ʟʝʨʥʠʩʪʽʩʪʶ 125/100 ʽ ʰʣʽʬʫʚʘʥʥʷʤ ʥʘ ʛʣʠʙʠʥʫ 

t=0,05é0,1 ʤʤ. ʅʘ ʟʘʢʣʶʯʥʠʭ ʦʧʝʨʘʮʽʷʭ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʧʨʠ ʰʣʽʬʫʚʘʥʥʽ ʥʝ ʪʽʣʴʢʠ ʚʪʨʘʯʘʻʪʴʩʷ 

ʝʬʝʢʪ ʟʤʽʮʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ, ʘʣʝ ʽ ʚʠʥʠʢʘʶʪʴ ʜʦʜʘʪʢʦʚʽ ʜʝʬʝʢʪʠ (ʪʨʽʱʠʥʠ, ʧʨʦʞʦʛʠ ʽ ʪ.ʧ.), ʷʢʽ 

ʻ ʜʞʝʨʝʣʦʤ ʨʫʡʥʫʚʘʥʥʷ ʜʝʪʘʣʝʡ. 

ʆʜʥʠʤ ʟ ʰʣʷʭʽʚ ʟʥʠʞʝʥʥʷ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ , ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ ʫʩʫʥʝʥʥʷ ʥʝʜʦʣʽʢʽʚ ʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʢʪʨʦʬʽʟʠʯʥʠʭ, ʘʙʦ ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʭ ʩʧʦʩʦʙʽʚ ʦʙʨʦʙʢʠ. ɿʘ ʨʦʙʦʪʘʤʠ [3, 4] ʅʦʩʫʣʝʥʢʘ 

ɺ.ɯ. ʚʽʜʦʤʠʡ ʩʧʦʩʽʙ ʨʦʟʤʽʨʥʦʾ  ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ ʝʣʝʢʪʨʠʯʥʦʶ ʜʫʛʦʶ (ʈʆɼ), ʷʢʦʤʫ ʝʥʝʨʛʽʷ ʧʽʜʚʦʜʠʪʴʩʷ 

ʚ ʟʦʥʫ ʦʙʨʦʙʢʠ ʙʝʟʧʝʨʝʨʚʥʦ. ʊʘʢ, ʟʘ ʜʘʥʠʤʠ ʨʦʙʦʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʙʨʦʙʢʠ ʢʨʫʛʣʦʛʦ ʦʪʚʦʨʫ ʚ 

ʤʘʪʝʨʽʘʣʽ ʩʪʘʣʴ ʧʨʠ ʩʠʣʽ ʩʪʨʫʤʫ I =1000ɸ, ʜʦʩʷʛʘʻ 30000 ʤʤį/ʭʚ.  ʧʨʠ Ra = 6,3 ʤʢʤ, ʪʘ ʛʣʠʙʠʥʽ ʟʦʥʠ 

ʪʝʨʤʽʯʥʦʛʦ ʚʧʣʠʚʫ ʚ ʤʝʞʘʭ ʢʽʣʴʢʦʭ ʩʦʪʠʭ ʜʦʣʽʚ ʤʽʣʽʤʝʪʨʘ.  

ʆʜʥʘʢ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʮʝʩʫ ʈʆɼ ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʟʘʛʦʪʦʚʦʢ ʥʘʧʨʷʤʦʯʽʚ 

ʧʦʪʦʢʫ ʩʪʨʠʤʫʻʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʧʨʦ, ʚʟʘʻʤʦʟʚôʷʟʦʢ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ ʝʣʝʢʪʨʠʯʥʠʤ ʽ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʠʤ ʨʝʞʠʤʘʤʠ ʦʙʨʦʙʢʠ ʪʘ 
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ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʚʝʨʭʦʥʴ, ʷʢʽ ʦʙʨʦʙʣʷʶʪʴʩʷ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ 

ʧʨʦʮʝʩʫ ʨʦʟʤʽʨʥʦʾ ʦʙʨʦʙʢʠ ʤʘʪʝʨʽʘʣʽʚ ʝʣʝʢʪʨʠʯʥʦʶ ʜʫʛʦʶ ʧʦʚôʷʟʘʥʘ: ʟ ʾʭ ʝʣʝʢʪʨʦʝʨʦʟʽʡʥʦʶ 

ʦʙʨʦʙʣʶʚʘʥʽʩʪʶ; ʟ ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʚʠʨʦʙʫ; ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʩʭʝʤʘʤʠ 

ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʪʘ ʧʝʚʥʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʠʡʦʤʘʤʠ ʦʙʨʦʙʢʠ. ʇʨʦʙʣʝʤʘ ʱʝ ʙʽʣʴʰ ʟʘʛʦʩʪʨʶʻʪʴʩʷ 

ʧʨʠ ʦʪʨʠʤʘʥʽ ʙʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʟ ʚʠʟʥʘʯʝʥʦʶ ʰʦʨʩʪʢʽʩʪʶ. ʊʦʤʫ ʨʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʟʘʛʦʪʦʚʦʢ ʥʘʧʨʷʤʦʯʽʚ ʧʦʪʦʢʫ ʩʧʦʩʦʙʦʤ ʯʦʨʥʦʚʦʾ ʈʆɼ ʻ ʘʢʪʫʘʣʴʥʦʶ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ī ʨʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʩʧʦʩʦʙʫ ʯʦʨʥʦʚʦʾ ʈʆɼ 

ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʟʘʛʦʪʦʚʦʢ ʥʘʧʨʷʤʦʯʽʚ ʧʦʪʦʢʫ.  

ʇʦʩʪʘʚʣʝʥʘ ʤʝʪʘ ʨʝʘʣʽʟʦʚʫʻʪʴʩʷ ʰʣʷʭʦʤ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ: 

- ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʩʧʦʩʦʙʽʚ ʦʙʨʦʙʢʠ ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʟʘʛʦʪʦʚʦʢ ʥʘʧʨʷʤʦʯʽʚ ʧʦʪʦʢʫ, ʥʘ ʧʨʝʜʤʝʪ 

ʚʠʷʚʣʝʥʥʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ; 

- ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ; 

- ʤʦʜʝʣʶʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʮʝʩʫ ʯʦʨʥʦʚʦʾ ʈʆɼ ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʟʘʛʦʪʦʚʦʢ 

ʥʘʧʨʷʤʦʯʽʚ ʧʦʪʦʢʫ ʚ ʬʫʥʢʮʽʾ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʦʙʫʤʦʚʣʶʶʪʴ ʝʣʝʢʪʨʠʯʥʠʡ ʪʘ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʡ ʨʝʞʠʤʠ 

ʦʙʨʦʙʢʠ, ʘ ʪʘʢʦʞ ʚ ʬʫʥʢʮʽʾ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠʧʫʩʢʫ, ʷʢʠʡ ʟʥʽʤʝʪʴʩʷ. 

ʆʙʨʦʙʢʘ ʽ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʟʚʦʣʠʪʴ ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʨʝʞʠʤʠ 

ʦʙʨʦʙʢʠ ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʥʘʧʨʷʤʦʯʽʚ ʧʦʪʦʢʫ ʩʧʦʩʦʙʦʤ ʈʆɼ. 

 

 
ʘ                                                           ʙ 

ʘ īʧʦʯʘʪʢʦʚʘ ʬʘʟʘ ʦʙʨʦʙʢʠ; ʙ ī ʧʨʦʤʽʞʥʘ ʬʘʟʘ ʦʙʨʦʙʢʠ (1 ī ʛʨʘʬʽʪʦʚʠʡ ɽɯ; 2 ī ʪʚʝʨʜʦʩʧʣʘʚʥʘ ʟʘʛʦʪʦʚʢʘ; 3 ī ʝʣʝʢʪʨʠʯʥʘ 

ʜʫʛʘ; 4 ī ʧʨʦʜʫʢʪʠ ʝʨʦʟʽʾ; 5 ī ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʡ ʧʦʪʽʢ) 

ʈʠʩʫʥʦʢ 1 ï ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʪʘ ʝʧʶʨʠ ʰʚʠʜʢʦʩʪʝʡ ʧʦʪʦʢʫ ʚ ʪʦʨʮʝʚʦʤʫ ʄɽɿ 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʯʦʨʥʦʚʦʾ ʦʙʨʦʙʢʠ ʥʘʧʨʷʤʦʯʽʚ ʧʦʪʦʢʫ ʜʣʷ ʜʦʣʦʪ 

ʧʦʢʘʟʘʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʤ, ʻ ʩʧʦʩʽʙ ʈʆɼ ʚ ʫʤʦʚʘʭ ʫʥʽʧʦʣʷʨʥʦʛʦ ʨʝʞʠʤʫ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʜʦʚʝʜʝʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʦʩʦʙʫ ʈʆɼ ʜʣʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʾ ʯʦʨʥʦʚʦʾ ʦʙʨʦʙʢʠ 

ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʥʘʧʨʷʤʦʯʽʚ ʧʦʪʦʢʫ ʜʣʷ ʜʦʣʦʪ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʧʦʤʽʪʥʦʾ ʝʢʦʥʦʤʽʾ ʢʦʰʪʽʚ ʥʘ ʙʫʜʴ-

ʷʢʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʟ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ  ʟʥʦʩʦʩʪʽʡʢʠʭ ʛʽʜʨʦʤʦʥʽʪʦʨʥʠʭ ʥʘʩʘʜʦʢ. 
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ʋɼʂ 621.9.048.4 

ʈʆɿʄɯʈʅɸ ʆɹʈʆɹʂɸ ɽʃɽʂʊʈʀʏʅʆʖ ɼʋɻʆʖ ʊʈʆʃɽʁʅʀʍ ɺʆʃʆʂ 

ɼ. ʍʘʨʢʝʚʠʯ, ʩʪ. ʛʨ. ʆʊ-19ʄ1,4 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʣʝʢʪʨʠʬʽʢʦʚʘʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ (ʪʨʘʤʚʘʾʚ, ʪʨʦʣʝʡʙʫʩʽʚ, ʬʫʥʽʢʫʣʴʦʨʽʚ, 

ʝʣʝʢʪʨʦʚʦʟʽʚ) ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʽʜʥʠʡ ʜʨʽʪ ʢʦʥʪʘʢʪʥʦʾ ʤʝʨʝʞʽ ʄʌ-85, ʄʌ-100, ʄʌ-120. ɼʨʽʪ 

ʢʦʥʪʘʢʪʥʦʾ ʤʝʨʝʞʽ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʢʨʫʛʣʠʤ ʘʙʦ ʬʘʩʦʥʥʠʤ, ʷʢʠʡ ʤʘʻ ʜʚʘ ʧʨʦʢʦʣʴʥʠʭ ʟʘʛʣʠʙʣʝʥʴ ʜʣʷ 

ʢʦʥʪʘʢʪʫ ʟ ʟʘʪʠʩʢʘʯʘʤʠ ʩʪʨʫʤʦʧʨʠʡʤʘʯʘ. ɻʦʣʦʚʥʦʶ ʚʠʤʦʛʦʶ ʷʢʦʩʪʽ ʜʦ ʢʦʥʪʘʢʪʥʦʛʦ ʜʨʦʪʫ ʻ  

ʥʘʷʚʥʽʩʪʴ ʛʣʘʜʢʦʾ ʢʦʥʪʘʢʪʥʦʾ ʧʦʚʝʨʭʥʽ. ʊʨʽʱʠʥʠ ʽ ʛʨʫʙʽ ʩʣʽʜʠ ʚʽʜ ʧʨʦʪʷʛʫʚʘʥʥʷ ʟʥʠʞʫʶʪʴ ʤʝʭʘʥʽʯʥʫ 

ʚʣʘʩʪʠʚʽʩʪʴ ʜʨʦʪʫ. ʉʫʯʘʩʥʫ ʤʝʪʘʣʦʦʙʨʦʙʢʫ ʥʝʤʦʞʣʠʚʦ ʧʨʝʜʩʪʘʚʠʪʠ ʙʝʟ ʚʦʣʦʯʽʥʥʷ. ɸʣʝ ʮʝʡ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʠʤʘʛʘʻ ʥʘʡʚʠʱʦʾ ʪʦʯʥʦʩʪʽ.  

ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʚ ʦʪʚʦʨʽ ʚʦʣʦʢʠ ʧʦʨʷʜ ʟ ʨʽʚʥʦʤʽʨʥʠʤ ʩʪʠʨʘʥʥʷʤ ʤʘʪʝʨʽʘʣʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʘʢʦʞ 

ʩʠʣʴʥʝ ʟʥʦʰʫʚʘʥʥʷ ʚʥʘʩʣʽʜʦʢ ʧʨʠʚʘʨʶʚʘʥʥʷ ʜʨʦʪʫ ʜʦ ʤʘʪʝʨʽʘʣʫ ʚʦʣʦʢʠ. ɺʽʜʨʠʚ ʮʠʭ ʧʨʠʚʘʨʝʥʠʭ 

ʤʽʩʮʴ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʥʦʰʫʚʘʥʥʷ ʚʦʣʦʢʠ. ɺʠʨʚʘʥʽ ʪʚʝʨʜʦʩʧʣʘʚʥʽ ʯʘʩʪʢʠ ʚʜʘʚʣʶʶʪʴʩʷ ʚ ʜʨʽʪ ʽ ʧʨʠ 

ʧʦʜʘʣʴʰʦʤʫ ʾʾ ʚʦʣʦʯʽʥʥʽ ʫʰʢʦʜʞʫʶʪʴ ʥʘʩʪʫʧʥʽ ʚʦʣʦʢʠ, ʜʝ ʥʘ ʧʦʚʝʨʭʥʽ ʦʪʚʦʨʫ ʚʦʣʦʢʠ ʟʘʣʠʰʘʶʪʴʩʷ  

ʨʠʩʢʠ. ɺʠʩʦʢʘ ʩʪʽʡʢʽʩʪʴ ʚʦʣʦʢ ʽ ʟʥʠʞʝʥʥʷ ʚʝʣʠʯʠʥʠ ʩʠʣʠ ʚʦʣʦʯʽʥʥʷ ʜʦʩʷʛʘʶʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʦʣʦʢ ʩʧʝʮʽʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʫʩʪʘʥʦʚʣʝʥʥʷʤ ʦʧʪʠʤʘʣʴʥʦʾ ʬʦʨʤʠ ʽ ʷʢʽʩʥʦʶ ʦʙʨʦʙʢʦʶ 

ʢʘʥʘʣʫ ʚʦʣʦʢ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʦʛʦ ʚʦʣʦʯʠʣʴʥʦʛʦ ʟʤʘʱʝʥʥʷ. ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʦʣʦʢ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʚʝʨʜʽ ʩʧʣʘʚʠ WC- Cɞ ʟ ʚʤʽʩʪʦʤ ʚʽʜ 3 -13 % Cɞ. ɺʦʣʦʢʠ ʟ ʩʧʣʘʚʽʚ ɺʂ3, ɺʂ6  

ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʩʫʭʦʛʦ ʚʦʣʦʯʽʥʥʷ ʜʨʦʪʫ ʟ ʩʪʘʣʽ, ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ ʪʘ ʾʭ ʩʧʣʘʚʽʚ, ʘ ʚʦʣʦʢʠ ʟ ʩʧʣʘʚʫ 

ɺʂ8 ʜʣʷ ʚʦʣʦʯʽʥʥʷ ʩʪʘʣʽ ʽ ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ ʧʨʠ ʤʦʢʨʦʤʫ ʚʦʣʦʯʽʥʥʽ. ɺʝʣʠʢʠʡ ʚʧʣʠʚ ʥʘ 

ʝʢʩʧʣʫʘʪʘʮʽʶ ʚʦʣʦʢ ʨʦʙʠʪʴ ʷʢʽʩʪʴ ʦʙʨʦʙʢʠ ʾʭʥʴʦʛʦ ʢʘʥʘʣʫ. ʈʦʙʦʯʘ ʟʦʥʘ ï ʮʝ ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʘʣʴʥʘ 

ʯʘʩʪʠʥʘ ʢʘʥʘʣʫ ʚʦʣʦʢʠ. ɺʽʜ ʯʠʩʪʦʪʠ ʧʦʚʝʨʭʥʽ ʮʽʻʾ ʯʘʩʪʠʥʠ ʢʘʥʘʣʫ ʟʘʣʝʞʘʪʴ ʩʠʣʠ ʟʦʚʥʽʰʥʴʦʛʦ ʪʝʨʪʷ, 

ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʢʦʥʪʘʢʪʥʽʡ ʯʘʩʪʠʥʽ ʨʦʙʦʯʦʾ ʟʦʥʠ ʚʦʣʦʢʠ, ʪʦʙʪʦ ʥʘ ʛʨʘʥʠʮʽ ʧʦʚʝʨʭʦʥʴ ʤʝʪʘʣʫ, ʱʦ 

ʧʨʦʩʪʷʛʘʻ, ʽ ʢʦʥʫʩʘ ʨʦʙʦʯʦʾ ʟʦʥʠ. ʏʠʤ ʤʝʥʰʝ ʛʨʝʙʽʥʮʽ ʤʽʢʨʦʭʚʠʣʷʩʪʦʩʪʽ ʧʦʚʝʨʭʥʽ ʨʦʙʦʯʦʾ ʟʦʥʠ, ʪʠʤ 

ʚʠʱʝ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʰʘʨʫʶʯʠ ʟʤʘʱʝʥʥʷ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʚ ʟʦʥʫ ʜʝʬʦʨʤʘʮʽʾ, ʽ ʤʝʥʰʝ ʡʤʦʚʽʨʥʽʩʪʴ 

ʩʭʦʧʣʶʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ʚʦʣʦʢʠ ʽʟ ʤʝʪʘʣʦʤ. ʗʢʽʩʥʝ ʰʣʽʬʫʚʘʥʥʷ ʡ ʧʦʣʽʨʫʚʘʥʥʷ ʨʦʙʦʯʦʛʦ ʢʘʥʘʣʫ ʚʦʣʦʢ 

ʟʤʝʥʰʫʶʪʴ ʩʠʣʫ ʚʦʣʦʯʽʥʥʷ ʡ ʧʽʜʚʠʱʫʶʪʴ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ. ʗʢʱʦ ʦʪʚʽʨ ʚʦʣʦʢʠ ʩʠʣʴʥʦ ʟʥʦʰʝʥʠʡ, ʪʦ 

ʚʦʣʦʢʫ ʨʦʟʪʦʯʫʶʪʴ ʥʘ ʙʽʣʴʰʠʡ ʜʽʘʤʝʪʨ ʰʣʽʬʫʚʘʥʥʷʤ ʘʣʤʘʟʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʥʘ ʝʪʘʧʽ ʯʦʨʥʦʚʦʾ 

ʦʙʨʦʙʢʠ ʦʪʚʦʨʽʚ [1], ʟ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ Q = 7- 25 ʤʤį/ʭʚ. ʩʧʣʘʚʫ ɺʂ8 ʧʨʠ ʰʣʽʬʫʚʘʥʥʽ ʛʦʣʦʚʢʘʤʠ ɸɻʎ 

ʥʘ ʤʝʪʘʣʝʚʽʡ ʟʚôʷʟʮʽ ʄ5-2 ʟ ʟʝʨʥʠʩʪʽʩʪʶ 125/100 ʧʨʠ ʛʣʠʙʠʥʽ ʰʣʽʬʫʚʘʥʥʷ t ʚʽʜ 0.005 ʜʦ 0,02 ʤʤ ʽ 

ʧʦʣʽʨʫʚʘʥʥʷʤ. ʇʨʠ ʧʝʨʝʪʦʯʫʚʘʥʥʽ ʥʝʦʙʭʽʜʥʦ ʨʦʟʰʠʨʶʚʘʪʠ ʷʢ ʢʘʥʘʣ ʚʦʣʦʯʽʥʥʷ, ʪʘʢ ʽ ʮʠʣʽʥʜʨʠʯʥʫ 

ʥʘʧʨʷʤʥʫ, ʟʙʝʨʽʛʘʶʯʠ ʦʧʪʠʤʘʣʴʥʠʡ ʢʫʪ ʚʦʣʦʯʽʥʥʷ. 

ʇʨʦʙʣʝʤʘ ʧʦʧʝʨʝʜʥʴʦʾ ʯʦʨʥʦʚʦʾ ʦʙʨʦʙʢʠ, ʱʝ ʙʽʣʴʰ ʟʘʛʦʩʪʨʶʻʪʴʩʷ ʧʨʠ ʨʦʟʪʦʯʫʚʘʥʥʽ ʦʪʚʦʨʽʚ ʫ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʪʨʦʣʝʡʥʠʭ ʚʦʣʦʢʘʭ, ʜʝ ʧʦʪʨʽʙʥʦ ʟʥʽʤʘʪʠ ʟʥʘʯʥʠʡ ʦʙôʻʤ ʤʘʪʝʨʽʘʣʫ. 

ʆʜʥʠʤ ʟ ʰʣʷʭʽʚ ʟʥʠʞʝʥʥʷ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ, ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ ʫʩʫʥʝʥʥʷ ʥʝʜʦʣʽʢʽʚ ʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʣʝʢʪʨʦʬʽʟʠʯʥʠʭ, ʘʙʦ ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʭ ʩʧʦʩʦʙʽʚ ʦʙʨʦʙʢʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ 

ʦʙʨʦʙʢʠ, ʟʙʽʣʴʰʠʪʠ ʩʪʽʡʢʽʩʪʴ ʜʝʪʘʣʽ, ʟʥʘʯʥʦ ʨʦʟʰʠʨʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʦʙʨʦʙʢʠ. 

ɿʘ ʨʦʙʦʪʘʤʠ [2, 3] ʚʽʜʦʤʠʡ ʩʧʦʩʽʙ ʨʦʟʤʽʨʥʦʾ ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ ʝʣʝʢʪʨʠʯʥʦʶ ʜʫʛʦʶ (ʈʆɼ), ʷʢʦʤʫ 

ʝʥʝʨʛʽʷ ʧʽʜʚʦʜʠʪʴʩʷ ʚ ʟʦʥʫ ʦʙʨʦʙʢʠ ʙʝʟʧʝʨʝʨʚʥʦ, ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʙʨʦʙʢʠ ʪʚʝʨʜʦʛʦ ʩʧʣʘʚʫ 

ʛʨʘʬʽʪʦʚʠʤ ʝʣʝʢʪʨʦʜʦʤ 2844 ʤʤį/ʭʚ. ʆʜʥʘʢ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʮʝʩʫ ʈʆɼ 

ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʪʨʦʣʝʡʥʠʭ ʚʦʣʦʢ ʩʪʨʠʤʫʻʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʧʨʦ, 

ʚʟʘʻʤʦʟʚôʷʟʦʢ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ  ʝʣʝʢʪʨʠʯʥʠʤ ʽ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʠʤ 

ʨʝʞʠʤʘʤʠ ʦʙʨʦʙʢʠ ʪʘ ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʚʝʨʭʦʥʴ, ʷʢʽ ʦʙʨʦʙʣʷʶʪʴʩʷ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʧʨʦʮʝʩʫ ʨʦʟʤʽʨʥʦʾ ʦʙʨʦʙʢʠ ʤʘʪʝʨʽʘʣʽʚ ʝʣʝʢʪʨʠʯʥʦʶ ʜʫʛʦʶ ʧʦʚôʷʟʘʥʘ: ʟ ʾʭ 

ʝʣʝʢʪʨʦʝʨʦʟʽʡʥʦʶ ʦʙʨʦʙʣʶʚʘʥʽʩʪʶ; ʥʘʷʚʥʽʩʪʶ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʱʦ ʚʩʪʘʥʦʚʣʶʶʪʴ ʾʭ ʟʚôʷʟʢʠ ʟ ʝʣʝʢʪʨʠʯʥʠʤ ʪʘ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʤ ʨʝʞʠʤʘʤʠ ʦʙʨʦʙʢʠ, ʘ ʪʘʢʦʞ ʟ 

ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚʠʨʦʙʫ ʷʢʠʡ ʦʙʨʦʙʣʷʻʪʴʩʷ; ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʩʭʝʤʘʤʠ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ 



ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 149 

 

 

ʪʘ ʧʝʚʥʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʠʡʦʤʘʤʠ ʦʙʨʦʙʢʠ. ʇʨʦʙʣʝʤʘ ʱʝ ʙʽʣʴʰ ʟʘʛʦʩʪʨʶʻʪʴʩʷ ʧʨʠ ʦʪʨʠʤʘʥʽ 

ʢʘʣʽʙʨʫʶʯʦʾ ʮʠʣʽʥʜʨʠʯʥʦʾ ʥʘʧʨʷʤʥʦʾ ʪʚʝʨʜʦʩʧʣʘʚʥʦʾ ʪʨʦʣʝʡʥʦʾ ʚʦʣʦʢʠ  ʟ ʚʠʟʥʘʯʝʥʦʶ ʰʦʨʩʪʢʽʩʪʶ. 

ʊʦʤʫ ʨʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ  ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʪʨʦʣʝʡʥʠʭ ʚʦʣʦʢ ʩʧʦʩʦʙʦʤ 

ʈʆɼ ʻ ʘʢʪʫʘʣʴʥʦʶ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ī ʨʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʩʧʦʩʦʙʫ 

ʯʦʨʥʦʚʦʾ ʈʆɼ ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʪʨʦʣʝʡʥʠʭ ʚʦʣʦʢ.  

ʇʦʩʪʘʚʣʝʥʘ ʤʝʪʘ ʨʝʘʣʽʟʦʚʫʻʪʴʩʷ ʰʣʷʭʦʤ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ: 

- ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʩʧʦʩʦʙʽʚ ʦʙʨʦʙʢʠ ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʪʨʦʣʝʡʥʠʭ ʚʦʣʦʢ, ʥʘ ʧʨʝʜʤʝʪ ʚʠʷʚʣʝʥʥʷ 

ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ; 

- ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ; 

- ʤʦʜʝʣʶʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʮʝʩʫ ʯʦʨʥʦʚʦʾ ʈʆɼ ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ 

ʪʨʦʣʝʡʥʠʭ ʚʦʣʦʢ ʚ ʬʫʥʢʮʽʾ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʦʙʫʤʦʚʣʶʶʪʴ ʝʣʝʢʪʨʠʯʥʠʡ ʪʘ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʡ ʨʝʞʠʤʠ 

ʦʙʨʦʙʢʠ, ʘ ʪʘʢʦʞ ʚ ʬʫʥʢʮʽʾ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠʧʫʩʢʫ, ʷʢʠʡ ʟʥʽʤʝʪʴʩʷ. 

ʆʙʨʦʙʢʘ ʽ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʟʚʦʣʠʪʴ ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʨʝʞʠʤʠ 

ʦʙʨʦʙʢʠ ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʚʦʣʦʢ ʩʧʦʩʦʙʦʤ ʈʆɼ. 

 
ʘ                                                                                   ʙ 

ʘ ī ʧʦʯʘʪʢʦʚʘ ʬʘʟʘ ʦʙʨʦʙʢʠ (1 ī ʛʨʘʬʽʪʦʚʠʡ ɽɯ; 2 ī ʪʚʝʨʜʦʩʧʣʘʚʥʘ ʟʘʛʦʪʦʚʢʘ; 3 ī ʝʣʝʢʪʨʠʯʥʘ ʜʫʛʘ;  4 ī ʧʨʦʜʫʢʪʠ ʝʨʦʟʽʾ; 5 ī 

ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʡ ʧʦʪʽʢ); ʙ ī ʧʨʦʤʽʞʥʘ ʬʘʟʘ ʦʙʨʦʙʢʠ 

ʈʠʩʫʥʦʢ 1 ï ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ ʪʘ ʝʧʶʨʠ ʰʚʠʜʢʦʩʪʝʡ ʧʦʪʦʢʫ ʚ ʪʦʨʮʝʚʦʤʫ ʄɽɿ 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʪʨʦʣʝʡʥʠʭ ʚʦʣʦʢ ʧʦʢʘʟʘʥʦ, ʱʦ 

ʥʘʡʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʤ, ʻ ʩʧʦʩʽʙ ʈʆɼ ʚ ʫʤʦʚʘʭ ʫʥʽʧʦʣʷʨʥʦʛʦ ʨʝʞʠʤʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʦʚʝʜʝʥʘ 

ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʦʩʦʙʫ ʈʆɼ ʜʣʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʾ ʯʦʨʥʦʚʦʾ ʦʙʨʦʙʢʠ ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ 

ʪʨʦʣʝʡʥʠʭ ʚʦʣʦʢ, ʱʦ ʚʠʤʘʛʘʻ ʚʽʜʧʦʚʽʜʥʦ ʥʝʚʝʣʠʢʠʭ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ ʚ ʦʙʣʘʜʥʘʥʥʷ ʽ ʪʝʭʥʦʣʦʛʽʶ, 

ʟʘʙʝʟʧʝʯʠʪʴ ʰʚʠʜʢʫ ʦʢʫʧʥʽʩʪʴ ʟʘ ʨʘʭʫʥʦʢ ʟʥʘʯʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʩʪʨʦʢʫ ʩʣʫʞʙʠ ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ 

ʪʨʦʣʝʡʥʠʭ ʚʦʣʦʢ, ʧʨʠʟʚʝʜʝ ʜʦ ʧʦʤʽʪʥʦʾ ʝʢʦʥʦʤʽʾ ʢʦʰʪʽʚ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʪʚʝʨʜʦʩʧʣʘʚʥʠʭ ʚʦʣʦʢ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. ʐʣʠʬʦʚʘʥʠʝ ʩʧʣʘʚʦʚ ʚʦʣʴʬʨʘʤʘ (ʏʘʩʪʴ1)[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ʎʝʥʪʨʘʣʴʥʳʡ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʧʦʨʪʘʣ 

ʈʌ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ ʢ ʩʪʘʪʴʝ: http://metallicheckiy-portal.ru/articles/obrabotka/wolfram/shlifovanie_splavov_volframa/1. 

2. Verfahren zur elektroerosiven Bearbeitung von Metallen: pat. 621279 Schweiz, B 23 P 1/06. / Nosulenko V. I., 

Mescheryakov G. N.; inhaber Kirovogradsky Institut Selskokhozyaistvtnnogo Mashinostroenia. Anmeldungsdatum 12.07.1977; 

Patentschrift verŖffentlicht 30.01.1981. 

3. ʅʦʩʫʣʝʥʢʦ ɺ. ʀ. ʈʘʟʤʝʨʥʘʷ ʦʙʨʘʙʦʪʢʘ ʤʝʪʘʣʣʦʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʜʫʛʦʡ [ʊʝʢʩʪ]  / ɺ. ʀ. ʅʦʩʫʣʝʥʢʦ // 

ʕʣʝʢʪʨʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʤʘʪʝʨʠʘʣʦʚ. ï 2005. ï ˉ 1. ï ʉ. 8ï17. 
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ʉʀʉʊɽʄɸ ʂɽʈʋɺɸʅʅʗ ʇʈʆʎɽʉʆʄʈʆɿʄɯʈʅʆɰ ʆɹʈʆɹʂʀ ɽʃɽʂʊʈʀʏʅʆʖ 

ɼʋɻʆʖ ʅɽʇʈʆʌɯʃʔʆɺɸʅʀʄ ɽʃɽʂʊʈʆɼ-ɯʅʉʊʈʋʄɽʅʊʆʄ 

ʉ. ɻʫʩʣʠʩʪʠʡ, ʩʪ. ʛʨ. ʆʊ-19ʄ1,4, 

ɺ. ʐʤʝʣʴʦʚ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɼʣʷ ʩʪʘʙʽʣʴʥʦʛʦ ʧʨʦʪʽʢʘʥʥʷ ʧʨʦʮʝʩʫ ʨʦʟʤʽʨʥʦʾ ʦʙʨʦʙʢʠ ʝʣʝʢʪʨʠʯʥʦʶ ʜʫʛʦʶ (ʈʆɼ) [1] 

ʥʝʦʙʭʽʜʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʦʩʪʽʡʥʠʡ ʤʽʞʝʣʝʢʪʨʦʜʥʠʡ ʟʘʟʦʨ ʚ ʟʦʥʽ ʦʙʨʦʙʢʠ. ɼʣʷ ʮʴʦʛʦ ʚ ʚʝʨʩʪʘʪʘʭ ʈʆɼ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʣʽʜʢʫʶʯʘ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ. ʇʨʠ ʪʘʢʽʡ ʩʠʩʪʝʤʽ ʢʝʨʫʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ ʚ ʚʝʨʩʪʘʪʽ 

çɼʫʛʘ 8ɻè ʰʧʽʥʜʝʣʴ ʚʝʨʩʪʘʪʘ ʟ ʟʘʢʨʽʧʣʝʥʠʤ ʝʣʝʢʪʨʦʜ-ʽʥʩʪʨʫʤʝʥʪʦʤ (ɽɯ) ʟʜʽʡʩʥʶʻ ʨʫʭ ʚ ʥʘʧʨʷʤʢʫ 

ʟʘʛʦʪʦʚʢʠ. ʄʽʞ ʝʣʝʢʪʨʦʜʦʤ ʽ ʟʘʛʦʪʦʚʢʦʶ ʟʘʧʘʣʶʻʪʴʩʷ ʝʣʝʢʪʨʠʯʥʘ ʜʫʛʘ, ʱʦ ʤʘʻ ʧʝʚʥʽ ʝʣʝʢʪʨʠʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʧʨʫʛʫ ʜʫʛʠ ʽ ʩʪʨʫʤ ʜʫʛʠ, ʱʦ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʦʧʝʨʘʪʦʨʦʤ ʚʝʨʩʪʘʪʫ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʜʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʦʙʨʦʙʢʠ ʚʽʜʧʦʚʽʜʥʦʾ ʟʘʛʦʪʦʚʢʠ. ʉʣʽʜʢʫʶʯʘ ʩʠʩʪʝʤʘ ʚʝʩʪʘʪʫ ʚʽʜʩʣʽʜʢʦʚʫʻ 

ʟʥʘʯʝʥʥʷ ʧʘʜʽʥʥʷ ʥʘʧʨʫʛʠ ʚ ʜʫʟʽ, ʽ ʧʨʠ ʟʥʠʞʝʥʽ ʥʘʧʨʫʛʠ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʧʦʜʘʻ ʩʠʛʥʘʣ ʛʽʜʨʘʚʣʽʯʥʽʡ 

ʩʠʪʝʤʽ ʚʝʨʩʪʘʪʫ ʚʽʜʚʝʩʪʠ ɽɯ ʚʽʜ ʟʘʛʦʪʦʚʢʠ, ʧʨʠʟ ʙʽʣʴʰʝʥʽ ʥʘʧʨʫʛʠ ʚʠʱʝ ʟʘ ʟʘʜʘʥʫ ʦʧʝʨʘʪʦʨʦʤ 

ʩʣʽʜʢʫʶʯʘ ʩʠʩʪʝʤʘ ʧʦʜʘʝ ʩʠʛʥʘʣ ʛʽʜʨʘʚʣʽʯʥʽʡ ʩʠʩʪʝʤʽ ʥʘ ʟʙʣʠʞʝʥʥʷ ɽɯ ʟ ʟʘʛʦʪʦʚʢʦʶ. 

ʇʨʠ ʈʆɼ  ʧʨʦʬʽʣʴʦʚʘʥʠʤ ʝʣʝʢʪʨʦʜ-ʽʥʩʪʨʫʤʝʥʪʦʤ ʚ ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ ɽɯ ʥʘʜʘʻʪʴʩʷ ʟʚʦʨʦʪʥʦ-

ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ ʣʠʰʝ ʚ ʦʩʴʦʚʦʤʫ ʥʘʧʨʷʤʢʫ (ʨʠʩ. 1) ʽ ʚʽʥ ʚʟʘʻʤʦʜʽʾ ʫʩʽʻʶ ʧʦʚʝʨʭʥʝʶ ʟ 

ʦʙʨʦʙʣʶʚʘʥʦʶ ʟʘʛʦʪʦʚʢʦʶ.  

 

ʈʠʩʫʥʦʢ 1 ï ʌʦʨʤʘ ɽɯ ʜʣʷ ʈʆɼ ʧʨʦʬʽʣʴʦʚʘʥʠʤ ɽɯ 

ɺ ʧʨʦʮʝʩʽ ʈʆɼ ʥʝ ʧʨʦʬʽʣʴʦʚʘʥʠʤ ʝʣʝʢʪʨʦʜ-ʽʥʩʪʨʫʤʝʥʪʦʤ ʝʣʝʢʪʨʦʜʫ ʩʣʽʜ ʥʘʜʘʚʘʪʠ ʨʫʭ ʫ ʚʩʽʭ 

ʪʨʴʦʭ ʢʦʦʨʜʠʥʘʪʘʭ. ɺ ʦʩʴʦʚʦʤʫ ʥʘʧʨʷʤʢʫ ʜʣʷ ʟʘʛʣʠʙʣʝʥʥʷ ɽɯ ʚ ʟʘʛʦʪʦʚʢʫ ʚ ʜʚʦʭ ʽʥʰʠʭ ʥʘʧʨʷʤʢʘʭ ʜʣʷ 

ʥʘʜʘʥʥʷ ʦʙʨʦʙʣʶʚʘʥʽʡ ʧʦʨʦʞʥʠʥʽ ʥʝʦʙʭʽʜʥʦʛʦ ʢʦʥʪʫʨʫ (ʨʠʩ.2).  

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʈʆɼ ʥʝʧʨʦʬʽʣʴʦʚʘʥʠʤ ɽɯ ʪʨʘʜʠʮʽʡʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʚʝʨʩʪʘʪʫ ʜʣʷ ʈʆɼ ʥʝ 

ʧʽʜʭʦʜʠʪʴ, ʟ ʦʛʣʷʜʫ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʫʭʫ ɽɯ ʚ ʪʨʴʦʭ ʢʦʦʨʜʠʥʘʪʘʭ  ʢʦʥʩʪʨʫʢʮʽʷ ʪʘʢʦʛʦ 

ʚʝʨʩʪʘʪʫ ʧʦʚʠʥʥʘ ʤʘʪʠ ʢʽʥʝʤʘʪʠʢʫ ʩʭʦʞʫ ʥʘ ʪʨʘʜʠʮʽʡʥʠʡ ʬʨʝʟʝʨʫʚʘʣʴʥʠʡ ʚʝʨʩʪʘʪ. ʆʙʨʦʙʢʘ ʥʘ ʪʘʢʠʭ 

ʚʝʨʩʪʘʪʘʭ ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠʩʴ ʧʦʰʘʨʦʚʦ. 
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ʈʠʩʫʥʦʢ 2 ï ʌʦʨʤʘ ɽɯ ʜʣʷ ʈʆɼ ʥʝʧʨʦʬʽʣʴʦʚʘʥʠʤ ɽɯ 

ʇʨʠ ʮʴʦʤʫ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʦʤ ʈʆɼ ʥʝʧʨʦʬʽʣʴʦʚʘʥʠʤ ɽɯ ʧʦʚʠʥʥʘ ʧʨʘʮʶʚʘʪʠ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʩʧʦʯʘʪʢʫ ʩʣʽʜʢʫʶʯʘ ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʦʙʨʦʙʢʫ ʝʣʝʢʪʨʦʜ-ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʥʘ ʛʣʠʙʠʥʫ ʧʝʨʰʦʛʦ ʰʘʨʫ, ʧʽʩʣʷ ʮʴʦʛʦ ʯʦʛʦ ʝʣʝʢʪʨʦʜ ʧʦʚʠʥʝʥ ʙʫʪʠ ʟʘʬʽʢʩʦʚʘʥʠʡ ʥʘ ʮʽʡ ʛʣʠʙʠʥʽ 

ʦʙʨʦʙʢʠ ʽ ʥʘʜʘʣʽ ʨʫʭʘʪʠʩʴ ʧʦ ʚʩʴʦʤʫ ʧʝʨʠʤʝʪʨʫ ʦʙʨʦʙʢʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʣʽʜʢʫʶʯʦʾ ʩʠʩʪʝʤʠ. ʇʽʩʣʷ 

ʦʙʨʦʙʢʠ ʧʦ ʚʩʴʦʤʫ ʧʝʨʠʤʝʪʨʫ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʟʥʦʚʫ ʧʦʚʠʥʥʘ ʚʠʢʦʥʘʪʠ ʧʨʝʤʽʱʝʥʥʷ ɽɯ ʚ ʦʩʴʦʚʦʤʫ 

ʥʘʧʨʷʤʢʫ ʜʣʷ ʦʙʨʦʙʢʠ ʥʘ ʛʣʠʙʠʥʫ ʜʨʫʛʦʛʦ ʰʘʨʫ ʽ ʪʘʢ ʧʦʩʪʫʧʦʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʦʙʨʦʙʢʫ ʧʦʨʦʞʥʠʥʠ ʟʘ 

ʥʝʦʙʭʽʜʥʠʤʠ ʨʦʟʤʽʨʘʤʠ. 

ʈʆɼ ʥʝʧʨʦʬʽʣʴʦʚʘʥʠʤ ɽɯ ʜʦʟʚʦʣʠʪʴ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʟ 

ʧʦʨʦʞʥʠʥʘʤʠ ʦʩʦʙʣʠʚʦ ʟ ʚʘʞʢʦʦʙʨʦʙʣʶʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʊʦʤʫ, ʨʦʟʨʦʙʢʘ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʩʠʩʪʝʤʠ 

ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʦʤ ʈʆɼ ʥʝʧʨʦʬʽʣʴʦʚʘʥʠʤ ɽɯ ʻ ʘʢʪʫʘʣʴʥʦʶ ʪʝʤʦʶ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʉʧʠʩʦʢʣʽʪʝʨʘʪʫʨʠ 

1. ʅʦʩʫʣʝʥʢʦ ɺ. ɯ. ʈʦʟʤʽʨʥʘ ʦʙʨʦʙʢʘ ʤʝʪʘʣʽʚ ʝʣʝʢʪʨʠʯʥʦʶ ʜʫʛʦʶ: ɸʚʪʦʨʠʬ. ʜʠʩ... ʜ-ʨʘ ʪʝʭʥ. ʥʘʫʢ: 05.03.07 / 

ʅʊʊʋ Ăʂʇɯò. ï ʂʠʾʚ, 1999. ï 36 ʩ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ʈʆɿʄɯʈʅʆɰ ʆɹʈʆɹʂʀ ɽʃɽʂʊʈʀʏʅʆʖ ɼʋɻʆʖ 

ʅɽʇʈʆʌɯʃʔʆɺɸʅʀʄ ɽʃɽʂʊʈʆɼ-ɯʅʉʊʈʋʄɽʅʊʆʄ 

ɸ. ʉʝʨʛʝʻʚ, ʩʪ. ʛʨ. ʆʊ-18ʄ1,9, 

ɺ. ʐʤʝʣʴʦʚ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʆʜʥʽʻʶ ʟ ʧʨʝʚʘʛ ʨʦʟʤʽʨʥʦʾ ʦʙʨʦʙʢʠ ʝʣʝʢʪʨʠʯʥʦʶ ʜʫʛʦʶ (ʈʆɼ) ʥʝʧʨʦʬʽʣʴʦʚʘʥʠʤ ʝʣʝʢʪʨʦʜ-

ʽʥʩʪʨʫʤʝʥʪʦʤ (ɽɯ) ʻ ʪʝ, ʱʦ ɽɯ ʧʨʠ ʪʘʢʽʡ ʦʙʨʦʙʮʽ ʤʦʞʝ ʤʘʪʠ ʧʨʦʩʪʫ ʬʦʨʤʫ (ʮʠʣʽʥʜʨʠʯʥʫ ʘʙʦ 

ʧʨʷʤʦʢʫʪʥʫ ʨʠʩ. 1). ʊʘʢʠʡ ɽɯ ʟʥʘʯʥʦ ʜʝʰʝʚʰʠʡ ʫ ʚʠʛʦʪʦʚʣʝʥʽ ʚ ʥʘʩʣʽʜʦʢ ʪʦʛʦ, ʱʦ ʜʣʷ ʡʦʛʦ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʟʚʠʯʘʡʥʽ ʫʥʽʚʝʨʩʘʣʴʥʽ ʪʦʢʘʨʥʽ ʘʙʦ ʬʨʝʟʝʨʥʽ ʚʝʨʩʪʘʪʠ, ʘ  ʪʘʢʦʞ ʥʝ 

ʚʠʤʘʛʘʻʪʴʩʷ ʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ. 
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ʈʠʩʫʥʦʢ 1 ï ʌʦʨʤʘ ɽɯ ʜʣʷ ʈʆɼ ʥʝʧʨʦʬʽʣʴʦʚʘʥʠʤ ɽɯ 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʩʧʦʩʦʙʫ ʈʆɼ, ʚ ʟʦʥʽ ʦʙʨʦʙʢʠ, ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʫʤʦʚʠ ʧʨʦʪʽʢʘʥʥʷ ʨʦʙʦʯʦʾ 

ʨʽʜʠʥʠ ʧʽʜ ʜʠʥʘʤʽʯʥʠʤ ʪʠʩʢʦʤ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʩʪʠʩʢʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ ʽ ʷʢ ʥʘʩʣʽʜʦʢ ʩʪʚʦʨʶʻ 

ʫʤʦʚʠ ʜʣʷ ʨʦʟʤʽʨʥʦʾ ʦʙʨʦʙʢʠ. 

ʇʨʠ ʢʦʧʽʶʚʘʣʴʥʦ-ʧʨʦʰʠʚʘʣʴʥʠʭ ʦʧʝʨʘʮʽʷʭ ʧʨʦʬʽʣʴʦʚʘʥʠʤ ɽɯ ʦʙʨʦʙʢʫ ʟʜʽʡʩʥʶʶʪʴ ʚ 

ʛʝʨʤʝʪʠʟʦʚʘʥʽʡ ʢʘʤʝʨʽ [1] ʽ ɽɯ ʟʜʽʡʩʥʶ ʟʚʦʨʦʪʥʦ-ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ ʚ ʦʩʴʦʚʦʤʫ ʥʘʧʨʷʤʢʫ. ʈʦʙʦʯʘ 

ʨʽʜʠʥʘ ʧʦʜʘʻʪʴʩʷ ʧʽʜ ʪʠʩʢʦʤ ʽ ʧʨʦʪʽʢʘʶʯʠ ʯʝʨʝʟ ʟʦʥʫ ʦʙʨʦʙʢʠ ʽ ʩʠʩʪʝʤʫ ʚʽʜʚʦʜʫ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʽʟ 

ʟʦʥʠ ʦʙʨʦʙʢʠ ʥʘ ʟʣʠʚ ʚ ʙʘʢ, ʩʪʚʦʨʶʶʪʴʩʷ ʤʦʚʠ ʜʣʷ ʧʦʷʚʠ ʚ ʟʦʥʽ ʦʙʨʦʙʢʠ ʜʠʥʘʤʽʯʥʦʛʦ ʪʠʩʢʫ ʨʦʙʦʯʦʾ 

ʨʽʜʠʥʠ. 

ʇʨʠ ʦʙʨʦʙʮʽ ʥʝʧʨʦʬʽʣʴʦʚʘʥʠʤ ɽɯ, ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʧʨʦʬʽʣʶ ʦʙʨʦʙʣʶʚʘʥʦʾ 

ʧʦʨʦʞʥʠʥʠ ɽɯ ʧʦʚʠʥʝʥ ʨʫʭʘʪʠʩʴ ʚ ʫʩʽʭ ʪʨʴʦʭ ʢʦʦʨʜʠʥʘʪʘʭ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʫʭʫ ɽɯ ʧʦ ʧʦʚʝʨʭʥʽ 

ʦʙʨʦʙʣʶʚʘʥʦʾ ʟʘʛʦʪʦʚʢʠ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʱʝ ʜʚʘ ʧʨʠʚʦʜʠ ɽɯ. ʈʦʟʤʽʱʝʥʥʷ ʪʘʢʠʭ ʧʨʠʚʦʜʽʚ ʚ 

ʪʨʘʜʠʮʽʡʥʽʡ ʛʝʨʤʝʪʠʟʦʚʘʥʽʡ ʢʘʤʝʨʽ ʫʩʢʣʘʜʥʶʻ ʢʦʥʩʪʨʫʢʮʽʶ ʚʝʨʩʪʘʪʫ ʽ ʟʚʦʜʠʪʴ ʥʘʥʽʚʝʮʴ  ʫʩʽ ʧʝʨʝʚʘʛʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʧʨʦʬʽʣʴʦʚʘʥʦʛʦ ɽɯ.  

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʈʆɼ ʥʝʧʨʦʬʽʣʴʦʚʘʥʠʤ ɽɯ ʪʨʘʜʠʮʽʡʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʚʝʨʩʪʘʪʫ ʜʣʷ ʈʆɼ ʥʝ 

ʧʽʜʭʦʜʠʪʴ, ʟ ʦʛʣʷʜʫ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʫʭʫ ɽɯ ʚ ʪʨʴʦʭ ʢʦʦʨʜʠʥʘʪʘʭ (ʨʠʩ. 2) ʢʦʥʩʪʨʫʢʮʽʷ 

ʪʘʢʦʛʦ ʚʝʨʩʪʘʪʫ ʧʦʚʠʥʥʘ ʤʘʪʠ ʢʽʥʝʤʘʪʠʢʫ ʩʭʦʞʫ ʥʘ ʪʨʘʜʠʮʽʡʥʠʡ ʬʨʝʟʝʨʫʚʘʣʴʥʠʡ ʚʝʨʩʪʘʪ.  

ʗʢ ʟʘʟʥʘʯʘʣʦʩʴ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʩʧʦʩʦʙʫ ʈʆɼ ʥʝʦʙʭʽʜʥʦ ʱʦʙ ʚ ʟʦʥʽ ʦʙʨʦʢʠ ʙʫʚ ʜʠʥʘʤʽʯʥʠʡ ʪʠʩʢ 

ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʷʢʠʡ ʙʠ ʟʘʙʝʟʧʝʯʫʚʘʚ ʩʪʠʩʥʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ. ɼʣʷ ʧʨʦʪʽʢʘʥʥʷ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ 

ʯʝʨʝʟ ʟʦʥʫ ʦʙʨʦʙʢʠ ʤʦʞʥʘ ʧʦʜʘʪʠ ʨʦʙʦʯʫ ʨʽʜʠʥʠ ʧʽʜ ʪʠʩʢʦʤ ʚʽʜ ʥʘʩʦʩʘ ʯʝʨʝʟ ʮʝʥʪʨʘʣʴʥʠʡ ʦʪʚʽʨ ʚ ɽɯ 

ʘʙʦ ʟʘʥʫʨʠʪʠ ɽɯ ʽ ʟʘʛʦʪʦʚʢʫ ʚ ʚʘʥʥʫ ʟ ʨʦʙʦʯʦʶ ʨʽʜʠʥʦʶ ʽ ʧʨʦʢʘʯʫʚʘʪʠ ʨʦʙʦʯʫ ʨʽʜʠʥʫ ʟʘ ʨʘʭʫʥʦʢ 

ʚʩʤʦʢʪʫʚʘʥʥʷ ʾʾ ʯʝʨʝʟ ʦʪʚʽʨ ʚ ɽɯ (ʨʠʩ. 3). ʇʨʦʪʝ ʮʽ ʤʝʪʦʜʠ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ  

ʈʆɼ, ʥʝ ʜʦʟʚʦʣʷʶʯʠ ʦʪʨʠʤʫʚʘʪʠ ʷʢʽʩʥʫ ʧʦʚʝʨʭʥʶ ʧʽʩʣʷ ʦʙʨʦʙʢʠ.  
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ʈʠʩʫʥʦʢ 2 ïʈʆɼ ʥʝʧʨʦʬʽʣʴʦʚʘʥʠʤ ɽɯ 

 

ʈʠʩʫʥʦʢ 3 ïɿʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʪʽʢʘʥʥʷ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʯʝʨʝʟ ʟʦʥʫ ʦʙʨʦʙʢʠ 

ɺʩʤʦʢʪʫʚʘʥʥʷ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʥʝ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʘʪʥʴʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʪʠʩʢʫ ʨʦʙʦʯʦʾ 

ʨʽʜʠʥʠ ʚ ʟʦʥʽ ʦʙʨʦʙʢʠ, ʚ ʥʘʩʣʽʜʦʢ ʥʝ ʤʦʞʣʠʚʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʚ ʤʘʛʽʩʪʨʘʣʽ ʚʩʤʦʢʪʫʚʘʥʥʷ ʪʠʩʢʫ ʙʽʣʴʰʦʛʦ 

ʥʽʞ 0,05 ʄʇʘ, ʱʦ ʻ ʥʝ ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʩʪʠʩʢʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ ʽ ʥʝʤʦʞʣʠʚʦʩʪʽ ʚʝʩʪʠ ʨʦʟʤʽʨʥʫ 

ʦʙʨʦʙʢʫ. 

ʇʨʠ ʧʨʦʢʘʯʫʚʘʥʥʽ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʧʽʜ ʪʠʩʢʦʤ ʈ ʚʽʜ ʮʝʥʪʨʫ ɽɯ ʜʦ ʡʦʛʦ ʧʝʨʠʬʝʨʽ ʾʟʦʚʥʽʰʥʷ 

ʯʘʩʪʠʥʘ ɽɯ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʜʽʻʶ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ, ʟʘ ʪʘʢʠʭ ʫʤʦʚ ʝʣʝʢʪʨʠʯʥʘ ʜʫʛʘ ʥʘ ʧʝʨʠʬʝʨʽʾ ɽɯ 

ʥʝ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʫʤʦʚʘʭ ʚʩʝʙʽʯʥʦʛʦ ʩʪʠʩʥʝʥʥʷ, ʾʾ ʧʘʨʘʤʝʪʨʠ (ʝʥʝʨʛʝʪʠʯʥʽ ʪʘ ʛʝʦʤʝʪʨʠʯʥʽ) 

ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ ʧʘʨʘʤʝʪʨʽʚ ʟʚʠʯʘʡʥʦʾ ʟʚʘʨʶʚʘʣʴʥʦʾ ʜʫʛʠ ʷʢʘ ʷʢ ʚʽʜʦʤʦ ʥʝ ʤʦʞʝ ʚʝʩʪʠ ʨʦʟʤʽʨʥʫ 

ʦʙʨʦʙʢʫ, ʚ ʥʘʩʣʽʜʦʢ ʯʦʛʦ ʪʘʢ ʟʚʘʥʘ ʚʠʜʦʚʞʝʥʘ ʜʫʛʘ ʙʫʜʝ ʦʧʣʘʚʣʷʪʠ ʦʙʨʦʙʣʶʚʘʥʫ ʧʦʚʝʨʭʥʶ.  

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. ʅʦʩʫʣʝʥʢʦ ɺ. ɯ. ʈʦʟʤʽʨʥʘ ʦʙʨʦʙʢʘ ʤʝʪʘʣʽʚ ʝʣʝʢʪʨʠʯʥʦʶ ʜʫʛʦʶ: ɸʚʪʦʨʠʬ. ʜʠʩ... ʜ-ʨʘ ʪʝʭʥ. ʥʘʫʢ: 05.03.07 / 

ʅʊʊʋ Ăʂʇɯò. ï ʂʠʾʚ, 1999. ï 36 ʩ. 

 

29. ˞˒˗ˣ˴ˬ ˙ˍ˟˒˝˴ˍ˘˛˔˚ˍˏ˞˟ˏˍ ˟ˍ ˘˕ˏˍ˝˚˛ː˛ ˏ˕˝˛ˎ˚˕ˣ˟ˏˍ 

ʋɼʂ 658.52 

ɺʀʈʆɹʅʀʏɯ ʊɸ ʊɽʍʅʆʃʆɻɯʏʅɯ ʇʈʆʎɽʉʀ, ʊʀʇʀ ɺʀʈʆɹʅʀʎʊɺ 
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ʃ. ʄʦʣʦʢʦʩʪ, ʚʠʢʣʘʜʘʯ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʂʦʞʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʻ ʩʢʣʘʜʥʦʶ ʚʠʨʦʙʥʠʯʦʶ ʩʠʩʪʝʤʦʶ, ʷʢʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʥʦʚʦʛʦ ʚʠʜʫ ʧʨʦʜʫʢʮʽʾ. ʆʜʝʨʞʘʥʥʷ ʧʝʚʥʦʛʦ ʚʠʜʫ ʧʨʦʜʫʢʮʽʾ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʧʝʚʥʦʛʦʚʠʨʦʙʥʠʯʦʛʦ 

ʧʨʦʮʝʩʫ, ʷʢʠʡ ʦʭʦʧʣʶʶʪʴ ʪʘʢʽ ʜʽʾ, ʷʢ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽ ʪʘ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʽ ʨʦʟʨʦʙʢʠ, 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʶ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʜʫʢʮʽʾ, ʾʾ ʧʘʢʫʚʘʥʥʷ, ʦʙʣʽʢ, ʚʥʫʪʨʽʰʥʻ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, 

ʟʙʝʨʽʛʘʥʥʷ ʽ ʪ ʽʥ. ɺʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ ʷʚʣʷʻ ʩʦʙʦʶ ʩʫʢʫʧʥʽʩʪʴ ʚʩʽʭ ʜʽʡ ʣʶʜʝʡ ʽ ʟʥʘʨʷʜʴ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʥʝʦʙʭʽʜʥʠʭ ʥʘ ʜʘʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʯʠ ʨʝʤʦʥʪʫ ʚʠʨʦʙʽʚ, ʱʦ ʚʠʧʫʩʢʘʶʪʴʩʷ.ʋ ʥʴʦʛʦ 

ʚʢʣʶʯʘʶʪʴʩʷ ʚʩʽ ʜʽʾ ʧʦ ʚʠʛʦʪʦʚʣʝʥʥʶ ʜʝʪʘʣʝʡ ʽ ʟʙʽʨʮʽ ʩʢʣʘʜʘʣʴʥʠʭ ʦʜʠʥʠʮʴ ʽ ʤʘʰʠʥ, ʢʦʥʪʨʦʣʶ ʾʭ 
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ʷʢʦʩʪʽ, ʟʙʝʨʽʛʘʥʥʷ ʽ ʧʝʨʝʤʽʱʝʥʥʷ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʩʪʘʯʘʥʥʷ ʪʘ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ, ʜʽʣʷʥʦʢ, ʮʝʭʽʚ ʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʮʽʣʦʤʫ, ʫʧʨʘʚʣʽʥʥʷ ʚʩʽʤʘ ʣʘʥʢʘʤʠ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʘ ʪʘʢʦʞ ʚʩʽ ʨʦʙʦʪʠ ʧʦ ʪʝʭʥʽʯʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʚʠʨʦʙʥʠʮʪʚʘ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ 

ʤʘʰʠʥʦʙʫʜʽʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʚʠʨʦʙʣʷʻ ʩʫʜʥʦʚʽ ʜʠʟʝʣʽ, ʟʘʣʽʟʥʠʯʥʽ ʚʘʛʦʥʠ ʽ ʤʘʛʽʩʪʨʘʣʴʥʽ ʪʝʧʣʦʚʦʟʠ, ʪʦ 

ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʧʨʦ ʦʨʛʘʥʽʟʘʮʽʶ ʪʨʴʦʭ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ.ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʻ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɻʆʉʊʫ 3.1109-82 ɽʉʊɼ. ʊʝʨʤʽʥʠ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʥʷʪʴ" ʧʽʜʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ(ʊʇ) ʨʦʟʫʤʽʻʪʴʩʷ ʯʘʩʪʠʥʘ ʚʠʨʦʙʥʠʯʦʛʦ 

ʧʨʦʮʝʩʫ, ʷʢʘ ʤʽʩʪʠʪʴ ʮʽʣʝʩʧʨʷʤʦʚʘʥʽ ʜʽʾ ʧʦ ʟʤʽʥʽ ʽ ʘʙʦ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʥʫ ʧʨʝʜʤʝʪʘ ʧʨʘʮʽ. ɿʘ ɻʆʉʊʦʤ ʈ 

50-54-93-88 "ɽʉʊʇʇ.ʈʝʢʦʤʝʥʜʘʮʽʾ. ʂʣʘʩʠʬʽʢʘʮʽʷ, ʨʦʟʨʦʙʢʘ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ" 

ʨʦʙʦʪʠ ʟʽ ʩʪʚʦʨʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʽʡʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ; ʘʥʘʣʽʟ 

ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ; ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʝʨʽʡʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʧʽʜʙʽʨ ʯʠʥʥʦʛʦ ʪʠʧʦʚʦʛʦ, 

ʛʨʫʧʦʚʦʛʦ, ʤʦʜʫʣʴʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʘʙʦ ʧʦʰʫʢ ʘʥʘʣʦʛʘ ʦʜʠʥʠʯʥʦʛʦ ʧʨʦʮʝʩʫ; ʚʠʙʽʨ 

ʚʠʭʽʜʥʦʾ ʟʘʛʦʪʦʚʢʠ ʽ ʤʝʪʦʜʽʚ ʾʾ ʚʠʛʦʪʦʚʣʝʥʥʷ; ʚʠʙʽʨ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʙʘʟ; ʩʢʣʘʜʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʤʘʨʰʨʫʪʫ ʦʙʨʦʙʢʠ; ʨʦʟʨʦʙʢʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ; ʚʠʙʽʨ ʟʘʩʦʙʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʩʥʘʱʝʥʥʷ 

(ʉʊʆ); ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʨʝʙʠ ʚ ʉʊʆ, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʾʭ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʚʠʨʦʙʥʠʮʪʚʦ ʽ ʟʘʤʦʚʣʝʥʥʷ; 

ʚʠʙʽʨ ʟʘʩʦʙʽʚ ʤʝʭʘʥʽʟʘʮʽʾ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʚʥʫʪʨʽʰʥʽʭ ʟʘʩʦʙʽʚ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ; ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʨʦʟʨʘʭʫʥʦʢ ʨʝʞʠʤʽʚ ʦʙʨʦʙʢʠ; ʥʦʨʤʫʚʘʥʥʷ; ʚʠʟʥʘʯʝʥʥʷ ʚʠʤʦʛ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʢʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ; ʨʦʟʨʘʭʫʥʦʢ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ; ʦʬʦʨʤʣʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ ʥʘʟʠʚʘʶʪʴ ʣʦʛʽʯʥʦ ʫʧʦʨʷʜʢʦʚʘʥʠʡ ʥʘʙʽʨ ʦʧʝʨʘʮʽʡ ʫ ʭʦʜʽ ʢʦʞʥʦʾ ʟ 

ʷʢʠʭ ʽʟ ʚʠʭʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʦʜʝʨʞʫʶʪʴ ʧʨʦʤʽʞʥʫ ʘʙʦ ʢʽʥʮʝʚʫ ʧʨʦʜʫʢʮʽʶ ʟ ʧʝʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ɺʥʘʩʣʽʜʦʢ ʮʠʭ ʦʧʝʨʘʮʽʡ ʟʤʽʥʶʻʪʴʩʷ ʬʦʨʤʘ, ʨʦʟʤʽʨʠ ʯʠ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʭʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʩʠʨʦʚʠʥʠ, 

ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ, ʜʝʪʘʣʝʡ ʽ ʪ. ʽʥ.). 

ʂʦʞʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʨʽʙʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʘʙʦ ʻ ʯʘʩʪʠʥʦʶ 

ʙʽʣʴʰ ʩʢʣʘʜʥʦʛʦ. ʊʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʧʦʚʥʽʩʪʶ ʚʜʦʩʢʦʥʘʣʶʶʪʴʩʷ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ 

ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ, ʘ ʪʘʢʦʞ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʫ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʥʦʚʠʭ ʝʬʝʢʪʠʚʥʠʭ 

ʩʧʦʩʦʙʽʚ ʦʙʨʦʙʢʠ (ʧʝʨʝʨʦʙʢʠ) ʤʘʪʝʨʽʘʣʽʚ, ʩʫʯʘʩʥʽʰʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ. ʑʦʙ ʧʨʦʚʝʩʪʠ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʪʨʝʙʘ ʦʙʣʘʜʥʘʪʠ ʨʦʙʦʯʝ ʤʽʩʮʝ.ʈʦʙʦʯʠʤ ʤʽʩʮʝʤʥʘʟʠʚʘʶʪʴ ʧʣʦʱʫ ʚ ʮʝʭʫ, ʥʘ 

ʜʽʣʴʥʠʮʽ, ʽʥʰʠʡ ʪʝʨʠʪʦʨʽʾ ʘʙʦ ʙʽʣʷ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʦʜʥʠʤ ʘʙʦ 

ʛʨʫʧʦʶ ʨʦʙʽʪʥʠʢʽʚ. ʈʦʙʦʯʝ ʤʽʩʮʝ ʩʣʽʜ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʠʩʪʨʦʷʤʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʢʦʥʪʝʡʥʝʨʘʤʠ ʯʠ 

ʧʦʣʠʮʷʤʠ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʚʠʭʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʤʘʻ 

ʩʢʣʘʜʥʫ ʩʪʨʫʢʪʫʨʫ. ʁʦʛʦ ʩʢʣʘʜʦʚʽ - ʮʝ ʦʧʝʨʘʮʽʾ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʻ ʝʣʝʤʝʥʪʘʨʥʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ 

ʧʨʦʮʝʩʦʤ. ʆʧʝʨʘʮʽʻʶ ʥʘʟʠʚʘʶʪʴ ʟʘʢʽʥʯʝʥʫ ʯʘʩʪʠʥʫ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʷʢʘ ʦʭʦʧʣʶʻ ʚʩʽ ʜʽʾ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʨʦʙʽʪʥʠʢʘ ʥʘʜ ʦʜʥʠʤ ʘʙʦ ʢʽʣʴʢʦʤʘ ʦʙ'ʻʢʪʘʤʠ, ʱʦ ʦʜʥʦʯʘʩʥʦ ʦʙʨʦʙʣʷʶʪʴʩʷ ʥʘ ʦʜʥʦʤʫ ʽ 

ʪʦʤʫ ʩʘʤʦʤʫ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ. ʅʘʟʚʘ ʦʧʝʨʘʮʽʾ ʧʦʭʦʜʠʪʴ ʚʽʜ ʚʠʜʫ ʦʙʨʦʙʢʠ ʦʙ'ʻʢʪʫ (ʚʽʜʧʘʣ, ʥʘʧʠʣʝʥʥʷ, 

ʪʨʘʚʣʝʥʥʷ). ɿʘ ʦʧʝʨʘʮʽʷʤʠ ʚʠʟʥʘʯʘʶʪʴ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, ʧʦʪʨʝʙʠ ʫ ʚʠʢʦʥʘʚʮʷʭ, 

ʽʥʩʪʨʫʤʝʥʪʘʭ, ʦʙʣʘʜʥʘʥʥʽ. ʊʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʦʢʨʝʤʽ ʩʢʣʘʜʦʚʽ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ 

ʨʦʙʦʪʽ ʥʘ ʪʦʢʘʨʥʦʤʫ ʩʪʘʥʢʫ ʮʝ ʙʫʜʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ, ʾʾ ʮʝʥʪʨʫʚʘʥʥʷ, ʦʙʪʦʯʫʚʘʥʥʷ, ʚʠʡʤʘʥʥʷ 

ʛʦʪʦʚʦʾ ʜʝʪʘʣʽ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʦʚʦʾ ʟʘʛʦʪʦʚʢʠ ʽ ʪ. ʽʥ. ʪʦʱʦ. ɸʣʝ ʚʩʽ ʮʽ ʩʢʣʘʜʦʚʽ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʽ 

ʛʨʫʧʠ: ʨʦʙʦʯʽ ʽ ʥʝʨʦʙʦʯʽ. ɼʦ ʧʝʨʰʠʭ ʚʽʜʥʦʩʷʪʴ ʪʽ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚ`ʷʟʘʥʽ ʽʟ ʟʤʽʥʦʶ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʯʠ ʬʦʨʤʠ ʩʠʨʦʚʠʥʠ ʧʨʠ ʜʽʾ ʥʘ ʥʝʾ ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ; ʜʦ ʥʝʨʦʙʦʯʠʭ ʩʢʣʘʜʦʚʠʭ - ʚʩʽ ʽʥʰʽ. ʏʠʤ 

ʤʝʥʰʠʡ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʥʝʨʦʙʦʯʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʪʠʤ ʚʠʱʠʤʠ ʙʫʜʫʪʴ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ. ɻʦʣʦʚʥʠʤʠ ʨʝʟʝʨʚʘʤʠ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʯʘʩʫ ʥʘ ʨʦʙʦʯʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ - ʟʘʤʽʥʘ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ. 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʟʘ ʧʝʚʥʠʤʠ ʦʟʥʘʢʘʤʠ: ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʠʭʽʜʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʟʤʽʥʶʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʾʭ ʧʝʨʝʨʦʙʢʠ; ʩʧʦʩʦʙʦʤ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ; ʢʨʘʪʥʽʩʪʶ ʦʙʨʦʙʢʠ 

ʚʠʭʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; ʥʘʧʨʷʤʢʦʤ ʨʫʭʫ ʪʝʧʣʦʚʠʭ ʽ ʤʘʪʝʨʽʘʣʴʥʠʭ ʧʦʪʦʢʽʚ; ʘʛʨʝʛʘʪʥʠʤ ʩʪʘʥʦʤ ʚʠʭʽʜʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ; ʪʝʧʣʦʚʠʤ ʝʬʝʢʪʦʤ ʽ ʪ.ʽʥ. 

ɿʘ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʠʭʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʟʤʽʥʶʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʧʝʨʝʨʦʙʢʠ ʚʩʽ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʧʨʦʮʝʩʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʬʽʟʠʯʥʽ, ʤʝʭʘʥʽʯʥʽ, ʭʽʤʽʯʥʽ. ʇʨʠ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʨʦʮʝʩʘʭʟʤʽʥʶʻʪʴʩʷ ʣʠʰʝ 

ʬʦʨʤʘ ʽ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʭʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʅʘ ʮʠʭ ʧʨʦʮʝʩʘʭ ˇʨʫʥʪʫʻʪʴʩʷ ʚʠʜʦʙʫʚʥʘ ʛʘʣʫʟʴ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʜʝʨʝʚʦʦʙʨʦʙʥʘ, ʦʙʨʦʙʢʘ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʣʠʪʪʷʤ, ʪʠʩʢʦʤ, ʨʽʟʘʥʥʷʤ ʽ ʪ. ʽʥ. 



ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 155 

 

 

ʎʽ ʧʨʦʮʝʩʠ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʧʽʜʛʦʪʦʚʢʠ ʩʠʨʦʚʠʥʠ ʜʦ ʧʝʨʝʨʦʙʢʠ, ʘ ʪʘʢʦʞ ʚ ʦʩʥʦʚʽ ʨʦʟʜʽʣʝʥʥʷ 

ʦʪʨʠʤʘʥʦʾ ʧʨʦʜʫʢʮʽʾ. ɼʦ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘʣʝʞʘʪʴ ʧʦʜʨʽʙʥʝʥʥʷ, ʪʝʧʣʦʦʙʤʽʥ, 

ʤʘʩʦʧʝʨʝʥʦʩ. ʇʨʠ ʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʘʭʟʤʽʥʶʶʪʴ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʽ ʚʥʫʪʨʽʰʥʶ ʙʫʜʦʚʫ ʚʠʭʽʜʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ʎʽ ʟʤʽʥʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʷʢʽ ʧʨʦʪʽʢʘʶʪʴ ʤʽʞ ʩʢʣʘʜʦʚʠʤʠ 

ʚʠʭʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʇʨʠ ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʷʭ ʫʪʚʦʨʶʻʪʴʩʷ ʦʩʥʦʚʥʘ ʪʘ ʧʦʙʽʯʥʘ ʧʨʦʜʫʢʮʽʷ, ʚʽʜʭʦʜʠ 

ʚʠʨʦʙʥʠʮʪʚʘ. 

ɿʘ ʩʧʦʩʦʙʦʤ ʦʨʛʘʥʽʟʘʮʽʾʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʧʦʜʽʣʷʶʪʴ ʥʘʧʝʨʽʦʜʠʯʥʽ, ʙʝʟʧʝʨʝʨʚʥʽ ʪʘ 

ʢʦʤʙʽʥʦʚʘʥʽ. ʇʝʨʽʦʜʠʯʥʽ ï ʩʠʨʦʚʠʥʫ ʧʦʜʘʶʪʴ ʧʝʚʥʠʤʠ ʧʦʨʮʽʷʤʠ ʯʝʨʝʟ ʧʝʚʥʽ ʧʨʦʤʽʞʢʠ ʯʘʩʫ ʽ ʧʽʩʣʷ 

ʟʘʚʝʨʰʘʣʴʥʦʾ ʦʙʨʦʙʢʠ ʟ ʘʛʨʝʛʘʪʫ ʚʠʚʦʜʷʪʴ ʦʪʨʠʤʘʥʫ ʨʝʯʦʚʠʥʫ.ɹʝʟʧʝʨʝʨʚʥʽ ï ʩʠʨʦʚʠʥʘ ʥʘʜʭʦʜʠʪʴ ʜʦ 

ʘʛʨʝʛʘʪʫ ʧʦʩʪʽʡʥʠʤ ʧʦʪʦʢʦʤ ʽ ʛʦʪʦʚʘ ʧʨʦʜʫʢʮʽʷ ʥʝʧʝʨʝʨʚʥʦ ʚʠʭʦʜʠʪʴ (ʜʨʽʞʜʽ, ʩʧʠʨʪ).ʂʦʤʙʽʥʦʚʘʥʽ ï 

ʧʦʻʜʥʘʥʥʷ ʧʝʨʽʦʜʠʯʥʦʛʦ ʽ ʙʝʟʧʝʨʝʨʚʥʦʛʦ.ʂʦʞʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʚʠʧʫʩʢʘʻ ʧʨʦʜʫʢʮʽʶ ʟʘ ʧʝʚʥʦʶ 

ʪʝʭʥʦʣʦʛʽʻʶ, ʷʢʘ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʝʚʥʠʭ ʧʨʦʮʝʩʽʚ. ʊʝʭʥʦʣʦʛʽʷ ʟʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ 

ʚʽʜ ʚʠʜʫ ʧʨʦʜʫʢʮʽʾ, ʷʢʫ ʚʠʧʫʩʢʘʶʪʴ, ʘʣʝ ʽ ʚʽʜ ʾʾ ʢʽʣʴʢʦʩʪʽ. ʅʘ ʧʽʜʧʨʠʻʤʩʪʚʽ, ʷʢʫ ʙʠ ʧʨʦʜʫʢʮʽʶ ʥʝ 

ʚʠʨʦʙʣʷʣʠ, ʚʩʝ ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʾ. ʆʪʞʝ, ʪʝʭʥʦʣʦʛʽʷ - ʮʝ ʦʩʥʦʚʘ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɼʦʪʨʠʤʫʚʘʥʥʷ ʚʠʤʦʛ ʪʝʭʥʦʣʦʛʽʾ - ʟʘʧʦʨʫʢʘ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ. ɺʠʨʦʙʥʠʮʪʚʦʤ 

ʥʘʟʠʚʘʶʪʴ ʧʨʦʮʝʩ, ʫ ʭʦʜʽ ʷʢʦʛʦ ʣʶʜʠʥʘ ʜʽʻ ʥʘ ʨʝʯʦʚʠʥʠ ʧʨʠʨʦʜʥʦʛʦ ʽ ʰʪʫʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʣʘʩʥʠʭ ʩʠʣ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʟ ʤʝʪʦʶ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʜʫʢʮʽʾ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʚʦʾʭ ʧʦʪʨʝʙ. 

ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʙʩʷʛʫ ʚʠʧʫʩʢʫ ʧʨʦʜʫʢʮʽʾ ʪʘ ʩʪʫʧʝʥʷ ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ ʚʠʨʦʙʽʚ ʚʠʨʦʙʥʠʮʪʚʦ 

ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ 3 ʦʩʥʦʚʥʽ ʪʠʧʠ:ʦʜʠʥʦʯʥʝ, ʩʝʨʽʡʥʝ, ʤʘʩʦʚʝ. ʊʘʢʠʡ ʨʦʟʧʦʜʽʣ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ, ʡʦʛʦ ʽ ʨʦʟʛʣʷʥʦʤʦ ʷʢ ʧʨʠʢʣʘʜ. 

ɼʣʷ ʦʜʠʥʠʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʚʠʧʫʩʢ ʧʨʦʜʫʢʮʽʾ ʚ ʦʜʥʦʤʫ ʘʙʦ ʢʽʣʴʢʦʭ 

ʝʢʟʝʤʧʣʷʨʘʭ, ʚʦʥʦ ʻ ʫʥʽʚʝʨʩʘʣʴʥʝ ʽ ʛʥʫʯʢʝ. ʍʘʨʘʢʪʝʨʥʦʶ ʦʟʥʘʢʦʶ ʦʜʠʥʦʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʨʽʟʥʠʭ ʦʧʝʨʘʮʽʡ ʙʝʟ ʧʝʨʽʦʜʠʯʥʦʛʦ ʾʭ ʧʦʚʪʦʨʝʥʥʷ. ɺʠʨʦʙʠ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʥʘ ʫʥʽʚʝʨʩʘʣʴʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʤʠ ʨʦʙʽʪʥʠʢʘʤʠ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʧʨʘʮʽ ʥʠʟʴʢʘ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʪʠʧʘʤʠ ʚʠʨʦʙʥʠʮʪʚ, ʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʜʫʢʮʽʾ ʚʠʩʦʢʘ. 

ʇʨʦʜʫʢʮʽʻʶ ʮʴʦʛʦ ʪʠʧʫ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʢʦʩʤʽʯʥʽ ʢʦʨʘʙʣʽ, ʪʦʱʦ. 

ɼʣʷ ʩʝʨʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʭʘʨʘʢʪʝʨʥʝ ʚʠʨʦʙʣʝʥʥʷ ʚʠʨʦʙʽʚ ʨʽʟʥʠʤʠ ʟʘ ʨʦʟʤʽʨʘʤʠ ʧʘʨʪʽʡ ʪʘ 

ʩʝʨʽʷʤ, ʷʢʽ ʧʝʨʽʦʜʠʯʥʦ ʧʦʚʪʦʨʶʶʪʴʩʷ. ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʟʤʽʨʽʚ ʽ ʯʘʩʪʦʪʠ ʧʦʚʪʦʨʝʥʴ, ʡʦʛʦ ʧʦʜʽʣʷʶʪʴ 

ʥʘ ʜʨʽʙʥʦ- ʪʘ ʚʝʣʠʢʦʩʝʨʽʡʥʝ.ɼʘʥʠʡ ʪʠʧ ʚʠʨʦʙʥʠʮʪʚʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʦʜʠʥʠʯʥʦʛʦ ʪʠʤ, ʱʦ ʥʝ ʧʦʪʨʝʙʫʻ 

ʨʦʙʽʪʥʠʢʽʚ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ. ʋ ʩʝʨʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʘʛʦʪʦʚʢʠ ʪʦʯʥʽʰʠʭ 

ʨʦʟʤʽʨʽʚ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʧʫʩʢʘʪʠ ʧʨʦʜʫʢʮʽʶ ʟ ʤʝʥʰʠʤʠ ʟʘʪʨʘʪʘʤʠ, ʥʽʞ ʫ ʦʜʠʥʠʯʥʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ. ʇʨʠʢʣʘʜ ʪʘʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ī ʚʠʧʫʩʢ ʜʚʠʛʫʥʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ, ʢʦʤʧʨʝʩʦʨʽʚ ʽ ʪ. 

ʽʥ. 

ʇʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤʠ ʤʘʩʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʤʘʻ ʙʽʣʴʰ ʜʦʩʢʦʥʘʣʽʰʽ ʩʪʨʫʢʪʫʨʫ ʪʘ ʬʦʨʤʠ 

ʦʨʛʘʥʽʟʘʮʽʾ. ɺʦʥʦ ʟʘʙʝʟʧʝʯʫʻ ʥʘʡʤʝʥʰʫ ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ. ʄʘʩʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʦʜʥʘʢʦʚʠʭ ʚʠʨʦʙʽʚ ʫ ʚʝʣʠʢʠʡ ʢʽʣʴʢʦʩʪʽ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ. 

ʍʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʤʘʩʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʚʠʢʦʥʘʥʥʷ ʥʘ ʙʽʣʴʰʦʩʪʽ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʦʜʥʠʭ ʽ ʪʠʭ ʞʝ 

ʩʘʤʠʭ ʧʦʩʪʽʡʥʦ ʧʦʚʪʦʨʶʚʘʥʠʭ ʦʧʝʨʘʮʽʡ. ʋ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʟʘʙʝʟʧʝʯʝʥʝ ʩʧʝʮʽʘʣʴʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʪʘ ʧʨʠʩʪʨʦʷʤʠ. 

ʂʦʥʪʨʦʣʶʶʪʴʩʷ ʚʠʨʦʙʠ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ, ʪʦʙʪʦ ʧʽʩʣʷ ʦʧʝʨʘʮʽʡʥʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʣʷ ʮʴʦʛʦ 

ʩʧʝʮʽʘʣʴʥʽ ʧʨʠʣʘʜʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ. ʈʦʙʽʪʥʠʢʠ ʜʦʩʷʛʘʶʪʴ ʚʠʩʦʢʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʧʦʩʪʽʡʥʦʛʦ 

ʚʠʢʦʥʘʥʥʷ ʦʜʥʽʻʾ ʦʧʝʨʘʮʽʾ. ʊʦʤʫ ʨʦʙʽʪʥʠʢʠ ʚʠʩʦʢʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʦʪʨʽʙʥʽ ʣʠʰʝ ʜʣʷ ʥʘʣʘʛʦʜʞʫʚʘʥʥʷ 

ʩʧʝʮʽʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʧʨʠʩʪʨʦʾʚ ʽ ʚʝʨʩʪʘʪʽʚ. ʆʙʣʘʜʥʘʥʥʷ ʨʦʟʪʘʰʦʚʘʥʝ ʫ ʚʽʜʧʦʚʽʜʥʠʡ 

ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʧʦʜʽʣʝʥʦ ʥʘ ʦʧʝʨʘʮʽʾ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʚʠʢʦʥʫʻʪʴʩʷ 

ʥʘ ʦʢʨʝʤʦʤʫ ʦʙʣʘʜʥʘʥʥʽ. ʄʘʩʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʟʘʙʝʟʧʝʯʫʻ ʥʘʡʙʽʣʴʰ ʝʢʦʥʦʤʥʫ ʦʙʨʦʙʢʫ ʟʘʛʦʪʦʚʦʢ. 

ɼʘʥʠʡ ʪʠʧ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʰʠʨʝʥʠʡ ʫ ʘʚʪʦʤʦʙʽʣʴʥʽʡ, ʪʨʘʢʪʦʨʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 
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ʉ. ʄʠʭʘʡʣʦʚ, ʩʪ. ʛʨ. ɽʆ-16, 

ʃ. ʄʦʣʦʢʦʩʪ, ʚʠʢʣʘʜʘʯ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 ɿʥʘʯʥʫ ʯʘʩʪʠʥʫ ʚʩʽʭ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʩʪʘʥʦʚʠʪʴ ʙʫʜʽʚʝʣʴʥʘ ʢʝʨʘʤʽʢʘ. 

ʂʝʨʘʤʽʢʘ ï ʮʝ ʟʘʛʘʣʴʥʝ ʧʦʥʷʪʪʷ, ʱʦ ʦʙôʻʜʥʫʻ ʧʦʣʽʢʨʠʩʪʘʣʽʯʥʽ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ 

ʩʧʽʢʘʥʥʷʤ ʧʨʠʨʦʜʥʠʭ ʛʣʠʥ ʚ ʾʭ ʩʫʤʽʰʝʡ ʟ ʤʽʥʝʨʘʣʴʥʠʤʠ ʜʦʤʽʰʢʘʤʠ, ʘ ʪʘʢʦʞ ʦʢʩʠʜʽʚ ʤʝʪʘʣʽʚ ʪʘ 

ʽʥʰʠʭ ʪʫʛʦʧʣʘʚʢʠʭ ʩʧʦʣʫʢ. 

ʂʝʨʘʤʽʢʘ ʚʽʜʦʤʘ ʣʶʜʩʪʚʫ ʟ ʜʘʣʝʢʦʾ ʜʘʚʥʠʥʠ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʢʝʨʘʤʽʢʘ ʪʘʢʦʞ ʟʜʘʚʥʘ 

ʥʘʙʫʣʘ ʟʥʘʯʥʦʛʦ ʧʦʰʠʨʝʥʥʷ. ɺʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʢʝʨʘʤʽʯʥʠʭ ʚʠʨʦʙʽʚ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʨʠ ʨʦʟʢʦʧʢʘʭ 

ʜʨʝʚʥʽʭ ʧʦʩʝʣʝʥʴ ʙʽʣʷ ʂʠʻʚʘ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʝʨʽʦʜʫ ʫʪʚʦʨʝʥʥʷ ʂʠʾʚʩʴʢʦʾ ʈʫʩʽ. 

ʆʩʥʦʚʥʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ ʻ ʧʽʜʛʦʪʦʚʢʘ ʩʠʨʦʚʠʥʠ, ʬʦʨʤʫʚʘʥʥʷ, ʩʫʰʽʥʥʷ ʩʠʨʮʶ ʽ 

ʚʠʧʘʣʶʚʘʥʥʷ ʚʠʨʦʙʽʚ. ʇʽʜʛʦʪʦʚʢʘ ʤʘʪʝʨʽʘʣʽʚ ʽ ʩʧʦʩʽʙ ʬʦʨʤʫʚʘʥʥʷ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʠʨʦʚʠʥʠ, ʚʠʜʫ ʚʠʨʦʙʫ ʽ ʦʙʩʷʛʫ ʚʠʨʦʙʥʠʮʪʚʘ. ʋ ʥʘʩʪʫʧʥʠʭ ʦʧʝʨʘʮʽʷʭ (ʩʫʰʽʥʥʷ ʽ 

ʚʠʧʘʣʶʚʘʥʥʷ) ʨʽʟʥʠʮʷ ʥʝʟʥʘʯʥʘ. ʊʝʭʥʦʣʦʛʽʷ ʙʫʜʴ-ʷʢʦʛʦ ʢʝʨʘʤʽʯʥʦʛʦ ʚʠʨʦʙʫ ʧʦʯʠʥʘʻʪʴʩʷ ʟ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʘʢ ʟʚʘʥʦʾ ʢʝʨʘʤʽʯʥʦʾ, ʘʙʦ ʨʦʙʦʯʦʾ ʤʘʩʠ. ʄʝʪʘ ʮʽʻʾ ʩʪʘʜʽʾ ʚʠʨʦʙʥʠʮʪʚʘ - ʟʨʫʡʥʫʚʘʪʠ 

ʧʨʠʨʦʜʥʫ ʩʪʨʫʢʪʫʨʫ ʛʣʠʥʷʥʦʾ ʩʠʨʦʚʠʥʠ, ʚʠʜʘʣʠʪʠ ʟ ʥʴʦʛʦ ʰʢʽʜʣʠʚʽ ʜʦʤʽʰʢʠ, ʚʝʣʠʢʽ ʰʤʘʪʢʠ 

ʧʦʜʨʽʙʥʠʪʠ, ʘ ʧʦʪʽʤ ʟʘʙʝʟʧʝʯʠʪʠ ʨʽʚʥʦʤʽʨʥʝ ʟʤʽʰʫʚʘʥʥʷ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟ ʚʦʜʦʶ ʜʦ ʦʪʨʠʤʘʥʥʷ 

ʦʜʥʦʨʽʜʥʦʾ  ʢʝʨʘʤʽʯʥʦʾ ʤʘʩʠ. 

ɿʘʣʝʞʥʦ pi ʚʠʜʫ ʚʠʛʦʪʦʚʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʠʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ ʢʝʨʘʤʽʯʥʫ ʤʘʩʫ 

ʦʪʨʠʤʫʶʪʴ ʧʣʘʩʪʠʯʥʠʤ, ʥʘʧʽʚʩʫʭʠʤ ʽ ʰʣʽʢʝʨʥʦʛʦ (ʤʦʢʨʠʤ) ʩʧʦʩʦʙʘʤʠ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʚʠʙʠʨʘʶʪʴ ʽ 

ʩʧʦʩʽʙ ʬʦʨʤʫʚʘʥʥʷ ʚʠʨʦʙʽʚ - ʧʣʘʩʪʠʯʥʝ ʬʦʨʤʫʚʘʥʥʷ, ʥʘʧʽʚʩʫʭʝ ʘʙʦ ʩʫʭʝ ʧʨʝʩʫʚʘʥʥʷ, ʣʠʪʪʷ.  

ʆʩʥʦʚʥʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ ʻ: ʛʨʫʙʠʡ ʧʦʤʝʣ ʛʣʠʥʠ ʟ ʦʜʥʦʯʘʩʥʠʤ ʚʠʣʫʯʝʥʥʷʤ 

ʢʘʤôʷʥʠʩʪʠʭ ʚʢʣʶʯʝʥʴ ʥʘ ʚʘʣʴʮʷʭ ʛʨʫʙʦʛʦ ʧʦʤʝʣ; ʟʤʽʰʫʚʘʥʥʷ ʛʣʠʥʠ ʟ ʪʠʨʩʦʶ, ʚʠʩʫʰʝʥʠʤʠ 

ʚʽʜʭʦʜʘʤʠ ʚʫʛʣʝʟʙʘʛʘʯʫʚʘʥʥʷ ʽ ʜʦʚʝʜʝʥʥʷ ʤʘʩʠ ʜʦ ʬʦʨʤʫʚʘʣʴʥʦʾ ʚʦʣʦʛʦʩʪʽ (18-25%); ʪʦʥʢʠʡ ʧʦʤʝʣ 

ʤʘʩʠ ʥʘ ʚʘʣʴʮʷʭ ʪʦʥʢʦʛʦ ʧʦʤʝʣʫ; ʚʠʣʝʞʫʚʘʥʥʷ ʤʘʩʠ ʩ ʥʘʩʪʫʧʥʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʚʠʨʦʙʽʚ; ʩʫʰʽʥʥʷ  ʪʘ 

ʚʠʧʘʣʶʚʘʥʥʷ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʩʫʰʽʥʥʷ ʚʽʜʭʦʜʽʚ ʚʫʛʣʝʟʙʘʛʘʯʝʥʥʷ ʦʙʫʤʦʚʣʝʥʘ ʾʭ ʚʠʩʦʢʦʶ ʚʦʣʦʛʽʩʪʶ, 

ʦʩʦʙʣʠʚʦ ʚ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ. 

ʇʨʠ ʧʣʘʩʪʠʯʥʦʤʫ ʩʧʦʩʦʙʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʩʠ ʽ ʬʦʨʤʫʚʘʥʥʷ ʚʠʭʽʜʥʽ ʤʘʪʝʨʽʘʣʠ ʧʨʠ ʧʨʠʨʦʜʥʽʡ 

ʚʦʣʦʛʦʩʪʽ ʘʙʦ ʧʦʧʝʨʝʜʥʴʦ ʚʠʩʫʰʝʥʽ ʟʤʽʰʫʶʪʴ ʦʜʠʥ ʟ ʦʜʥʠʤ ʟ ʜʦʙʘʚʢʦʶ ʚʦʜʠ ʜʦ ʦʪʨʠʤʘʥʥʷ ʪʝʩʪʫ. 

ɺʦʣʦʛʽʩʪʴ ʦʜʝʨʞʫʚʘʥʦʾ ʤʘʩʠ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 15 ʜʦ 25 % ʽ ʙʽʣʴʰʝ. ʇʽʜʛʦʪʦʚʣʝʥʘ ʛʣʠʥʷʥʠʡ ʤʘʩʘ 

ʥʘʜʭʦʜʠʪʴ ʚ ʬʦʨʤʫʻʪʴʩʷ ʧʨʝʩ, ʯʘʩʪʽʰʝ ʚʩʴʦʛʦ ʟʚʠʯʘʡʥʠʡ ʩʪʨʽʯʢʦʚʠʡ ʘʙʦ ʟ ʚʘʢʫʫʤ-ʢʘʤʝʨʦʶ. 

ʈʦʟʨʽʜʞʝʥʥʷ ʩʧʨʠʷʻ ʚʠʜʘʣʝʥʥʶ ʧʦʚʽʪʨʷ ʟ ʛʣʠʥʠ ʽ ʟʙʣʠʞʝʥʥʶ ʾʾ ʯʘʩʪʠʥʦʢ, ʱʦ ʧʽʜʚʠʱʫʻ ʦʜʥʦʨʽʜʥʽʩʪʴ ʽ 

ʬʦʨʤʫʝʤʦʩʪʴ ʤʘʩʠ ʽ ʤʽʮʥʽʩʪʴ ʩʠʨʮʶ. ɻʣʠʥʷʥʠʡ ʙʨʫʩ ʥʝʦʙʭʽʜʥʦʛʦ ʧʝʨʝʨʽʟʫ, ʱʦ ʚʠʭʦʜʠʪʴ ʯʝʨʝʟ 

ʤʫʥʜʰʪʫʢ ʧʨʝʩʘ, ʨʦʟʨʽʟʘʶʪʴ ʨʽʟʘʣʴʥʠʤ ʘʧʘʨʘʪʦʤ ʥʘ ʚʠʨʦʙʠ (ʩʠʨʮʝʚʽ ʚʠʨʦʙʠ). ʇʣʘʩʪʠʯʥʠʡ ʩʧʦʩʽʙ 

ʧʽʜʛʦʪʦʚʢʠ ʤʘʩʠ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʡ ʧʨʠ ʚʠʧʫʩʢ ʤʘʩʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʮʝʛʣʠ 

ʩʫʮʽʣʴʥʦʛʦ ʽ ʧʦʨʦʞʥʠʩʪʦʛʦ, ʢʘʤʽʥʥʷ, ʯʝʨʝʧʠʮʽ, ʦʙʣʠʮʶʚʘʣʴʥʠʭ ʧʣʠʪʦʢ ʪʦʱʦ).  

ʇʨʠ ʥʘʧʽʚʩʫʭʦʤʫ ʩʧʦʩʦʙʽ ʧʽʜʛʦʪʦʚʢʠ ʩʠʨʦʚʠʥʥʽ ʤʘʪʝʨʽʘʣʠ ʩʧʦʯʘʪʢʫ ʧʽʜʩʫʰʫʶʪʴ, ʜʨʦʙʣʷʪʴ, 

ʨʦʟʤʝʣʶʶʪʴ ʚ ʧʦʨʦʰʦʢ, ʘ ʧʦʪʽʤ ʧʝʨʝʤʽʰʫʶʪʴ ʽ ʟʚʦʣʦʞʫʶʪʴ ʚʦʜʦʶ ʘʙʦ, ʱʦ ʢʨʘʱʝ, ʧʘʨʦʶ, ʪʘʢ ʷʢ ʧʨʠ 

ʮʴʦʤʫ ʧʦʣʝʛʰʫʻʪʴʩʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʛʣʠʥʠ ʚ ʦʜʥʦʨʽʜʥʫ ʤʘʩʫ, ʧʦʣʽʧʰʫʶʪʴʩʷ ʾʾ ʥʘʙʫʭʘʻʤʽʩʪʴ ʽ 

ʬʦʨʤʫʚʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ. ʂʝʨʘʤʽʯʥʘ ʤʘʩʘ ʷʚʣʷʻ ʩʦʙʦʶ ʤʘʣʦʧʣʘʩʪʠʯʥʠʡ ʧʨʝʩʧʦʨʦʰʦʢ ʟ ʥʝʚʝʣʠʢʦʶ 

ʚʦʣʦʛʽʩʪʶ: 8..12 % ʧʨʠ ʥʘʧʽʚʩʫʭʦʤʫ ʽ 2...8 % (ʯʘʩʪʽʰʝ 4...6 %) ʧʨʠ ʩʫʭʦʤʫ ʩʧʦʩʦʙʽ ʬʦʨʤʫʚʘʥʥʷ. ʊʦʤʫ 



ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 157 

 

 

ʚʠʨʦʙʠ ʟ ʪʘʢʠʭ ʤʘʩ ʬʦʨʤʫʶʪʴ ʧʽʜ ʚʝʣʠʢʠʤ ʪʠʩʢʦʤ (15...40 ʄʇʘ) ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʘʚʪʦʤʘʪʠʯʥʠʭ 

ʧʨʝʩʘʭ. ɺʠʨʦʙʠ ʧʽʩʣʷ ʧʨʝʩʫʚʘʥʥʷ ʽʥʦʜʽ ʤʦʞʥʘ ʚʽʜʨʘʟʫ ʦʙʧʘʣʶʚʘʪʠ ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʾ ʩʫʰʢʠ, ʱʦ ʚʝʜʝ ʜʦ 

ʧʨʠʩʢʦʨʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ, ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʪʘ ʟʜʝʰʝʚʣʝʥʥʷ ʧʨʦʜʫʢʮʽʾ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʧʣʘʩʪʠʯʥʦʛʦ ʩʧʦʩʦʙʫ ʬʦʨʤʫʚʘʥʥʷ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʣʦʧʣʘ-ʩʪʥʯʥʳʝ ʛʣʠʥʠ, ʱʦ ʨʦʟʰʠʨʶʻ 

ʩʠʨʦʚʠʥʥʫ ʙʘʟʫ ʚʠʨʦʙʥʠʮʪʚʘ. ʅʘʧʽʚʩʫʭʠʤ ʩʧʦʩʦʙʦʤ ʧʨʝʩʫʚʘʥʥʷ ʚʠʛʦʪʦʚʣʷʶʪʴ ʮʝʛʣʫ ʩʫʮʽʣʴʥʠʡ ʽ 

ʧʫʩʪʦʪʽʣʘ, ʦʙʣʠʮʶʚʘʣʴʥʽ ʧʣʠʪʢʠ, ʘ ʩʫʭʠʤ ʩʧʦʩʦʙʦʤ - ʱʽʣʴʥʽ ʢʝʨʘʤʽʯʥʽ ʚʠʨʦʙʠ (ʧʣʠʪʢʠ ʜʣʷ ʧʽʜʣʦʛ, 

ʜʦʨʦʞʥʷ ʮʝʛʣʘ, ʤʘʪʝʨʽʘʣʠ ʟ ʬʘʷʥʩʫ ʽ ʧʦʨʮʝʣʷʥʠ).  

ɺʠʛʦʪʦʚʣʝʥʥʷ ʚʦʛʥʝʪʨʠʚʢʦʛʦ ʧʨʠʧʘʩʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʧʽʚʩʫʭʠʤ ʽ ʧʣʘʩʪʠʯʥʠʤ ʩʧʦʩʦʙʘʤʠ. 

 

ʈʠʩ.1. ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʚʠʨʦʙʥʠʮʪʚʘ ʮʝʛʣʠ: 1 ï ʘʚʪʦʪʨʘʥʩʧʦʨʪ; 2 - ʷʱʠʢʦʚʠʡ ʞʠʚʠʣʴʥʠʢ; 3,5,15 ïʪʨʘʥʩʧʦʨʪʝʨʠ; 

4 ïʚʘʣʴʮʽ ʜʣʷ ʚʠʣʫʯʝʥʥʷ ʢʘʤʽʥʥʷ; 6 ï ʮʠʢʣʦʥ; 7 ï ʚʝʥʪʠʣʷʪʦʨ; 8 - ʩʫʰʠʣʴʥʠʡ ʙʘʨʘʙʘʥ; 9 ï ʙʫʥʢʝʨ; 10 ï ʜʝʟʽʥʪʝʛʨʘʪʦʨ; 11 - 

ʪʘʨʽʣʯʘʩʪʠʡ ʞʠʚʠʣʴʥʠʢ. 12,13 ï ʝʣʝʚʘʪʦʨʠ; 14 ï ʛʨʦʭʦʪʠ; 16 - ʟʤʽʰʫʚʘʯ ʟ ʧʘʨʦʟʚʦʣʦʞʫʚʘʯʝʤ; 17 -ʚʠʪʨʘʪʥʠʡ ʙʫʥʢʝʨ ʟ 

ʞʠʚʠʣʴʥʠʢʦʤ; 18 - ʧʨʝʩ ʢʦʣʽʥʦ-ʚʘʞʽʣʴʥʠʡ. 

ɼʝʟʽʥʪʝʛʨʘʪʦʨ ʙʘʨʘʙʘʥʥʠʡ - ʤʘʰʠʥʘʜʣʷ ʨʦʟʧʫʰʝʥʥʷ ʽ ʧʨʦʤʠʚʘʥʥʷ ʚʦʜʦʶ ʧʫʭʢʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʢʨʫʧʥʽʩʪʶ ʜʦ 250-300 ʤʤ. ʗʚʣʷʻ ʩʦʙʦʶ ʮʠʣʽʥʜʨʠʯʥʠʡ ʘʙʦ ʢʦʥʽʯʥʠʡ ʙʘʨʘʙʘʥ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ ʥʘ 

ʦʧʦʨʥʠʭ ʨʦʣʠʢʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʫʙʯʘʪʦʾ ʧʝʨʝʜʘʯʽ ʘʙʦ ʯʝʨʝʟ ʬʨʠʢʮʽʡʥʠʡ ʨʦʣʠʢ ʚʽʜ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ. 

ʅʘ ʨʠʩ.2 ʥʘʚʝʜʝʥʘ ʘʧʘʨʘʪʥʦ-ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʝʨʘʤʽʯʥʠʭ ʚʠʨʦʙʽʚ 

ʥʘʧʽʚʩʫʭʠʤ ʩʧʦʩʦʙʦʤ. 

 

ʈʠʩ.2. ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʝʨʘʤʽʯʥʠʭ ʪʨʫʙ: 1 - ʩʢʣʘʜ ʛʣʠʥʠ; 2 - ʙʫʥʢʝʨʠ ʜʣʷ ʛʣʠʥʠ; 3 ï ʩʪʨʫʛʘʯʽ; 4 - 

ʩʫʰʠʣʴʥʠʡ ʙʘʨʘʙʘʥ; 5 ï ʜʝʟʽʥʪʝʛʨʘʪʦʨ; 6 ï ʛʨʦʭʦʪʠ; 7 - ʢʫʣʴʦʚʠʡ ʤʣʠʥ; 8 ï ʟʤʽʰʫʚʘʯʽ; 9 - ʙʨʠʢʝʪʥʽ ʚʘʣʴʮʽ; 10 - ʰʘʭʪʥʘ ʧʽʯ; 

11 - ʚʘʢʫʫʤ-ʧʨʝʩ; 12 - ʪʨʫʙʥʠʡ ʧʨʝʩ; 13 - ʩʫʰʘʨʢʘ.; 14 - ʛʣʘʟʫʨʦʚʦʯʥʘ ʤʘʰʠʥʘ; 15 - ʧʽʯ ʜʣʷ ʚʠʧʘʣʶʚʘʥʥʷ. 

ʎʝʡ ʩʧʦʩʽʙ ʤʦʞʝ ʨʝʘʣʽʟʫʚʘʪʠʩʷ ʜʚʦʤʘ ʪʝʭʥʦʣʦʛʽʷʤʠ: 

1.ʉʫʰʠʣʴʥʦ-ʧʦʤʝʣʴʥʠʡ.2.ʐʣʽʢʝʨʥʠʡ. 

ʉʫʰʠʣʴʥʦ-ʧʦʤʝʣʴʥʠʡ ʩʧʦʩʽʙ ʧʝʨʝʜʙʘʯʘʻ:- ʜʦʟʫʚʘʥʥʷ (ʷʱʠʢʦʚʠʡ ʞʠʚʠʣʴʥʠʢ); -ʧʦʜʨʽʙʥʝʥʥʷ 

(ʩʪʨʫʛʘʯ-ʜʝʟʽʥʪʝʛʨʘʪʦʨ); - ʩʫʰʽʥʥʷ (ʩʫʰʠʣʴʥʠʡ ʙʘʨʘʙʘʥ); - ʟʙʝʨʽʛʘʥʥʷ (ʙʫʥʢʝʨ); - ʜʦʟʫʚʘʥʥʷ 

(ʞʠʚʠʣʴʥʠʢ); - ʪʦʥʢʝ ʧʦʜʨʽʙʥʝʥʥʷ (ʜʝʟʽʥʪʝʛʨʘʪʦʨ); - ʧʨʦʩʽʶʚʘʥʥʷ (ʩʠʪʦ-ʙʫʨʘʪ ʘʙʦ ʩʪʨʫʥʥʝ ʩʠʪʦ); - 

ʟʙʝʨʽʛʘʥʥʷ (ʙʫʥʢʝʨ); - ʜʦʟʫʚʘʥʥʷ (ʞʠʚʠʣʴʥʠʢ); - ʟʤʽʰʫʚʘʥʥʷ. 

ɿʘ ʰʣʠʢʝʨʥʦʤʫ ʩʧʦʩʦʙʫʚʠʭʽʜʥʽ ʤʘʪʝʨʽʘʣʠ ʧʦʧʝʨʝʜʥʴʦ ʧʦʜʨʽʙʥʶʶʪʴ ʽ ʨʝʪʝʣʴʥʦ ʟʤʽʰʫʶʪʴ ʟ 

https://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%B0


ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 158 

 

 

ʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ ʚʦʜʠ (ʚʦʣʦʛʽʩʪʴ ʩʫʤʽʰʽ ʜʦ 40 %) ʜʦ ʦʪʨʠʤʘʥʥʷ ʦʜʥʦʨʽʜʥʦʾ ʪʝʢʫʯʦʾ ʤʘʩʠ (ʰʣʽʢʝʨʫ). 

ʐʣʽʢʝʨ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ (ʩʧʦʩʽʙ ʣʠʪʪʷ) ʘʙʦ ʜʣʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʧʨʝʩʩʧʦʨʦʰ-ʢʘ, ʚʠʩʫʰʫʶʯʠ ʡʦʛʦ ʚ ʙʘʰʪʦʚʠʭ ʨʦʟʧʠʣʶʚʘʣʴʥʠʭ ʩʫʰʘʨʢʘʭ. ʐʣʠʢʝʨʥʳʡ 

ʩʧʦʩʽʙ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʪʝʭʥʦʣʦʛʽʾ ʬʘʨʬʦʨʦʚʠʭ ʪʘ ʬʘʷʥʩʦʚʠʭ ʚʠʨʦʙʽʚ, ʦʙʣʠʮʶʚʘʣʴʥʠʭ ʧʣʠʪʦʢ. 

ʉʫʰʽʥʥʷ - ʜʫʞʝ ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʝʪʘʧ ʪʝʭʥʦʣʦʛʽʾ, ʪʘʢ ʷʢ ʪʨʽʱʠʥʠ ʟʘʟʚʠʯʘʡ ʚʠʥʠʢʘʶʪʴ ʩʘʤʝ ʥʘ 

ʮʴʦʤʫ ʝʪʘʧʽ, ʘ ʧʨʠ ʚʠʧʘʣʽ ʚʦʥʠ ʣʠʰʝ ʦʩʪʘʪʦʯʥʦ ʚʠʷʚʣʷʶʪʴʩʷ. ɿʘʟʚʠʯʘʡ ʜʦʩʪʘʪʥʴʦʶ ʻ ʚʠʩʫʰʫʚʘʥʥʷ 

ʩʠʨʮʶ ʜʦ ʟʘʣʠʰʢʦʚʦʾ ʚʦʣʦʛʦʩʪʽ - 6...8%. 

ɺ ʧʨʦʮʝʩʽ ʩʫʰʽʥʥʷ ʧʨʦʩʫʚʘʥʥʷ ʚʦʣʦʛʠ ʟ ʪʦʚʱʽ ʢʝʨʘʤʽʯʥʦʛʦ ʚʠʨʦʙʠ ʜʦ ʟʦʚʥʽʰʥʽʤ ʰʘʨʘʤ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʘʯʥʦ ʧʦʚʽʣʴʥʽʰʝ, ʥʽʞ ʚʦʣʦʛʦʚʽʜʜʘʯʘ ʟ ʧʦʚʝʨʭʥʽ, ʦʩʦʙʣʠʚʦ ʮʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʨʝʙʨʘʭ ʽ 

ʢʫʪʘʭ ʚʠʨʦʙʽʚ. ʇʨʠ ʮʴʦʤʫ ʚʠʥʠʢʘʻ ʨʽʟʥʘ ʩʪʫʧʽʥʴ ʫʩʘʜʢʠ ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ ʰʘʨʽʚ, ʘ ʦʪʞʝ, 

ʩʪʚʦʨʶʶʪʴʩʷ ʥʘʧʨʫʛʠ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʮʴʦʛʦ ʜʦ 

ʞʠʨʥʠʤ ʛʣʠʥʘʤ ʜʦʜʘʶʪʴ ʦʪʦʱʠʪʝʣʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʞʦʨʩʪʢʠʡ ʩʢʝʣʝʪ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʻ ʟʙʣʠʞʝʥʥʶ 

ʛʣʠʥʠʩʪʠʭ ʯʘʩʪʠʥʦʢ, ʟʙʽʣʴʰʫʶʪʴ ʧʦʨʠʩʪʽʩʪʴ ʚʠʨʦʙʠ, ʱʦ ʩʧʨʠʷʻ ʧʨʦʩʫʚʘʥʥʶ ʚʦʜʠ ʟ ʡʦʛʦ ʚʥʫʪʨʽʰʥʽʭ 

ʰʘʨʽʚ ʜʦ ʟʦʚʥʽʰʥʽʭ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʛʣʠʥ ʜʦ ʩʫʰʽʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʦʞ ʧʘʨʦʧʨʦʛʨʝʚ ʽ 

ʚʘʢʫʫʤʫʚʘʥʥʷ ʛʣʠʥ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʝʷʢʽ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ʚ ʤʘʣʠʭ ʜʦʟʘʭ ʃʉʊ, ʜʴʦʛʪʝʚʽ ʽ 

ʙʽʪʫʤʽʥʦʟʥʽ ʨʝʯʦʚʠʥʠ ʽ ʽʥ. 

ʇʝʨʰ ʩʠʨʝʮʴ ʩʫʰʠʣʠ ʧʝʨʝʚʘʞʥʦ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ (ʚ ʩʫʰʠʣʴʥʠʭ ʩʘʨʘʷʭ). ʇʨʠʨʦʜʥʘ ʩʫʰʢʘ, 

ʭʦʯʘ ʽ ʥʝ ʚʠʤʘʛʘʻ ʚʠʪʨʘʪ ʧʘʣʠʚʘ, ʘʣʝ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʛʦʜʠ ʽ ʪʨʠʚʘʻ ʜʫʞʝ ʜʦʚʛʦ (10... 20 

ʜʽʙ). ɺ ʜʘʥʠʡ ʯʘʩ ʩʫʰʽʥʥʷ ʩʠʨʮʶ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʨʦʙʣʷʶʪʴ ʰʪʫʯʥʦ ʚ ʩʧʝʮʽʘʣʴʥʠʭ ʩʫʰʘʨʢʘʭ 

ʧʝʨʽʦʜʠʯʥʦʾ ʘʙʦ ʙʝʟʧʝʨʝʨʚʥʦʾ ʜʽʾ. ɺ ʷʢʦʩʪʽ ʪʝʧʣʦʥʦʩʽʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʠʤʦʚʽ ʛʘʟʠ ʚʠʧʘʣʶʚʘʣʴʥʠʭ 

ʧʝʯʝʡ ʘʙʦ ʛʘʨʷʯʝ ʧʦʚʽʪʨʷ ʟ ʢʘʣʦʨʠʬʝʨʽʚ. ʊʝʨʤʽʥ ʩʫʰʽʥʥʷ ʩʢʦʨʦʯʫʻʪʴʩʷ ʜʦ 2...3 ʜʽʙ, ʘ ʽʥʦʜʽ ʜʦ 

ʜʝʢʽʣʴʢʦʭ ʛʦʜʠʥ.  

ɺʠʧʘʣʶʚʘʥʥʷ - ʚʘʞʣʠʚʘ ʽ ʟʘʚʝʨʰʘʣʴʥʘ ʩʪʘʜʽʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʢʝʨʘʤʽʯʥʠʭ ʚʠʨʦʙʽʚ. 

ʉʫʤʘʨʥʽ ʚʠʪʨʘʪʠ ʥʘ ʚʠʧʘʣʶʚʘʥʥʷ ʜʦʩʷʛʘʶʪʴ 35...40 % ʩʦʙʽʚʘʨʪʦʩʪʽ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ. ʇʨʠ 

ʚʠʧʘʣʶʚʘʥʥʽ ʩʠʨʮʶ ʫʪʚʦʨʶʻʪʴʩʷ ʰʪʫʯʥʠʡ ʢʘʤ'ʷʥʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʛʣʠʥʠ ʥʝ 

ʨʦʟʤʠʚʘʻʪʴʩʷ ʚʦʜʦʶ ʽ ʚʦʣʦʜʽʻ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʦʶ ʤʽʮʥʽʩʪʶ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʛʣʠʥʽ ʧʽʜ ʚʧʣʠʚʦʤ ʧʽʜʚʠʱʝʥʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

ʇʨʠ ʥʘʛʨʽʚʘʥʥʽ ʩʠʨʠʭ ʢʝʨʘʤʽʯʥʠʭ ʚʠʨʦʙʽʚ ʜʦ 110Áʉ ʚʠʜʘʣʷʻʪʴʩʷ ʚʽʣʴʥʘ ʚʦʜʘ ʽ ʢʝʨʘʤʽʯʥʘ ʤʘʩʘ 

ʩʪʘʻ ʥʝʧʣʘʩʪʠʯʥʦʶ. ɸʣʝ ʷʢʱʦ ʜʦʜʘʪʠ ʚʦʜʫ, ʧʣʘʩʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʩʠ ʚʽʜʥʦʚʣʶʶʪʴʩʷ. ɿ 

ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ 500...700Áʉ ʚʠʛʦʨʘʶʪʴ ʦʨʛʘʥʽʯʥʽ ʜʦʤʽʰʢʠ ʽ ʚʠʜʘʣʷʻʪʴʩʷ ʭʽʤʽʯʥʦ ʟʚ'ʷʟʘʥʘ 

ʚʦʜʘ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʛʣʠʥʠʩʪʠʭ ʤʽʥʝʨʘʣʘʭ ʪʘ ʽʥʰʠʭ ʟ'ʻʜʥʘʥʥʷʭ ʢʝʨʘʤʽʯʥʦʾ ʤʘʩʠ, ʘ ʢʝʨʘʤʽʯʥʘ ʤʘʩʘ 

ʙʝʟʧʦʚʦʨʦʪʥʦ ʚʪʨʘʯʘʻ ʩʚʦʾ ʧʣʘʩʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʇʦʪʽʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʢʣʘʜʘʥʥʷ ʛʣʠʥʠʩʪʠʭ 

ʤʽʥʝʨʘʣʽʚ ʘʞ ʜʦ ʧʦʚʥʦʛʦ ʨʦʟʧʘʜʫ ʢʨʠʩʪʘʣʽʯʥʦʾ ʨʝʰʽʪʢʠ ʽ ʫʪʚʦʨʝʥʥʷ ʘʤʦʨʬʥʦʾ ʩʫʤʽʰʽ ɸlʆ3 ʽ SiO2. ʇʨʠ 

ʧʦʜʘʣʴʰʦʤʫ ʥʘʛʨʽʚʘʥʥʽ ʜʦ 1000Áʉ ʚʥʘʩʣʽʜʦʢ ʨʝʘʢʮʽʡ ʫ ʪʚʝʨʜʽʡ ʬʘʟʽ ʤʦʞʣʠʚʦ ʫʪʚʦʨʝʥʥʷ ʥʦʚʠʭ 

ʢʨʠʩʪʘʣʽʯʥʠʭ ʩʠʣʽʢʘʪʽʚ, ʥʘʧʨʠʢʣʘʜ ʩʠʣʽʤʘʥʽʪʫ Al2O3-SiO2, ʽ ʜʘʣʽ ʧʨʠ 1200...1300Áʉ ʧʝʨʝʭʽʜ ʡʦʛʦ ʚ 

ʤʫʣʽʪ 3Al2O3-2SiO2. ʆʜʥʦʯʘʩʥʦ ʟ ʮʠʤ ʣʝʛʢʦʧʣʘʚʢʽ ʟ'ʻʜʥʘʥʥʷ ʢʝʨʘʤʽʯʥʦʾ ʤʘʩʠ ʪʘ ʤʽʥʝʨʘʣʠ ʧʣʘʚʥʽ 

ʩʪʚʦʨʶʶʪʴ ʜʝʷʢʘ ʢʽʣʴʢʽʩʪʴ ʨʦʟʧʣʘʚʫ (ʨʽʜʢʦʾ ʬʘʟʠ). ʈʦʟʧʣʘʚ ʦʙʚʦʣʽʢʘʻ ʥʝʨʘʩʧʣʘʚʠʚʰʠʝʩʷ ʯʘʩʪʠʥʢʠ, 

ʯʘʩʪʢʦʚʦ ʟʘʧʦʚʥʶʻ ʧʦʨʠ ʤʽʞ ʥʠʤʠ ʽ, ʚʦʣʦʜʽʶʯʠ ʩʠʣʦʶ ʧʦʚʝʨʭʥʝʚʦʛʦ ʥʘʪʷʛʫ, ʩʪʷʛʫʻ ʾʭ, ʚʠʢʣʠʢʘʶʯʠ 

ʟʙʣʠʞʝʥʥʷ ʽ ʫʱʽʣʴʥʝʥʥʷ. ʇʽʩʣʷ ʦʩʪʠʛʘʥʥʷ ʫʪʚʦʨʶʻʪʴʩʷ ʢʘʤʝʥʝʧʦʜʽʙʥʠʡ ʯʝʨʝʧʦʢ. ʎʝʡ ʧʨʦʮʝʩ 

ʥʘʟʠʚʘʶʪʴ ʩʧʽʢʘʥʥʷʤ. ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʮʝʩʫ ʩʧʽʢʘʥʥʷ ʻ ʫʱʽʣʴʥʝʥʥʷ ʚʽʜʧʘʣʶʚʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʟʤʝʥʰʝʥʥʷ ʡʦʛʦ ʚʽʜʢʨʠʪʦʾ ʧʦʨʠʩʪʦʩʪʽ. 
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ʅɸʌʊʆʇɽʈɽʈʆɹʅɸ ʇʈʆʄʀʉʃʆɺɯʉʊʔ. ʅɸʌʊɸ ɯ ʅɸʌʊʆʇʈʆɼʋʂʊʀ: 

ʂʃɸʉʀʌɯʂɸʎɯʗ, ɺʃɸʉʊʀɺʆʉʊɯ ɯ ɼʆɹʋɺɸʅʅʗ 

ʂ. ʇʨʠʪʫʣʘ, ʩʪ. ʛʨ. ʄɽ-19 

ʃ. ʄʦʣʦʢʦʩʪ, ʚʠʢʣʘʜʘʯ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʈʦʟʚʠʪʦʢ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʡ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʢʨʘʾʥʠ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʠʡ ʙʝʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʬʪʠ, ʘ ʪʘʢʦʞ ʧʨʦʜʫʢʪʽʚ ʾʭ ʧʝʨʝʨʦʙʢʠ. ʅʘʬʪʘ ï ʚʽʜʤʽʥʥʝ ʧʘʣʠʚʦ. ʆʜʥʘʢ ʩʧʘʣʶʚʘʪʠ 

ʥʘʬʪʫ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʪʝʧʣʘ ʥʝʜʦʮʽʣʴʥʦ, ʪʦʤʫ ʱʦ ʟ ʥʝʾ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʮʽʣʠʡ ʨʷʜ ʮʽʥʥʠʭ ʧʨʦʜʫʢʪʽʚ, 

ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʘʡʞʝ ʚ ʫʩʽʭ ʛʘʣʫʟʷʭ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ɹʝʥʟʠʥ, ʜʠʟʝʣʴʥʝ ʧʘʣʠʚʦ, ʛʘʩ, 

ʨʽʟʥʽ ʟʤʘʱʫʚʘʣʴʥʽ ʤʘʩʪʠʣʘ, ʧʘʨʘʬʽʥ, ʤʘʟʫʪ, ʙʽʪʫʤ ï ʦʩʴ ʜʘʣʝʢʦ ʥʝ ʧʦʚʥʠʡ ʧʝʨʝʣʽʢ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʷʢʽ 

ʦʜʝʨʞʫʶʪʴ ʧʨʠ ʧʝʨʝʨʦʙʮʽ ʥʘʬʪʠ. 

ʅʘʰʫ ʩʫʯʘʩʥʫ ʮʠʚʽʣʽʟʘʮʽʶ ʤʦʞʥʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʷʢ ʥʘʬʪʦʚʫ. ɿ ʥʘʬʪʠ ʨʦʙʣʷʪʴ ʨʦʟʯʠʥʥʠʢʠ, 

ʪʝʭʥʽʯʥʽ ʤʘʩʣʘ, ʙʽʪʫʤ ʪʘ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʽ ʤʘʪʝʨʽʘʣʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʣʘʩʪʤʘʩʠ ʽ ʪʢʘʥʠʥʠ ʜʣʷ ʦʜʷʛʫ; 

ʘʩʬʘʣʴʪ, ʧʦ ʷʢʦʤʫ ʤʠ ʭʦʜʠʤʦ ʽ ʾʟʜʠʤʦ - ʪʝʞ ʧʨʦʜʫʢʪ ʧʝʨʝʨʦʙʢʠ ʥʘʬʪʠ. ɯ ʚʩʝ ʞ ʦʩʥʦʚʥʝ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ 

- ʩʠʨʦʚʠʥʘ ʜʣʷ ʧʘʣʠʚʘ. ʅʘʬʪʘ ʤʘʻ ʚʠʩʦʢʫ ʪʝʧʣʦʚʽʜʜʘʯʫ (ʥʘ ʪʨʝʪʠʥʫ ʙʽʣʴʰʝ, ʥʽʞ ʫ ʩʘʤʦʛʦ ʢʨʘʱʦʛʦ 

ʚʫʛʽʣʣʷ); ʾʾ ʣʝʛʰʝ ʧʝʨʝʚʦʟʠʪʠ, ʥʽʞ ʚʫʛʽʣʣʷ ʘʙʦ ʛʘʟ. ɿ ʮʠʭ ʪʘ ʨʷʜʫ ʽʥʰʠʭ ʧʨʠʯʠʥ ʟʘʤʽʥʠʪʠ ʧʘʣʠʚʦ ʟ 

ʥʘʬʪʠ ʽʥʰʠʤʠ ʜʞʝʨʝʣʘʤʠ ʝʥʝʨʛʽʾ ʧʦʢʠ ʥʝ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʠʤ. 

ʆʪʞʝ, ʥʘʬʪʘ ʽ ʧʨʦʜʫʢʪʠ ʾʾ ʧʝʨʝʨʦʙʢʠ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ ʝʢʦʥʦʤʽʢʠ ʢʨʘʾʥʠ, ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʜʦʙʨʦʙʫʪʫ ʥʘʨʦʜʫ. ʊʦʤʫ ʪʝʤʧʘʤ ʟʨʦʩʪʘʥʥʷ ʥʘʬʪʦʚʦʾ ʪʘ ʛʘʟʦʚʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚ ʋʢʨʘʾʥʽ, ʷʢ ʽ ʚ ʽʥʰʠʭ ʥʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʠʭ ʜʝʨʞʘʚʘʭ ɭʚʨʦʧʠ ʪʘ ʩʚʽʪʫ, ʧʦʩʪʽʡʥʦ 

ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʝʣʠʢʘ ʫʚʘʛʘ. ʉʚʽʜʯʝʥʥʷʤ ʪʦʤʫ ʻ ʽʩʪʦʨʽʷ ʨʦʟʚʠʪʢʫ ʥʘʬʪʦʚʦʾ ʡ ʛʘʟʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚ 

ʋʢʨʘʾʥʽ, ʷʢʘ ʥʘʨʘʭʦʚʫʻ ʙʽʣʴʰʝ 100 ʨʦʢʽʚ, ʘ ʪʘʢʦʞ ʧʦʢʘʟʥʠʢʠ ʚʠʜʦʙʫʪʢʫ ʡ ʧʝʨʝʨʦʙʢʠ ʥʘʬʪʠ ʪʘ ʛʘʟʫ ʚ 

ʥʘʰʽʡ ʜʝʨʞʘʚʽ. 

ʅʘʬʪʘ - ʩʢʣʘʜʥʘ ʩʫʤʽʰ ʩʧʦʣʫʢ, ʢʦʨʠʩʥʘ ʢʦʧʘʣʠʥʘ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʟ ʚʫʛʣʝʚʦʜʥʽʚ 

ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ. ɿʫʩʪʨʽʯʘʻʪʴʩʷ ʥʘ ʚʩʽʡ ʟʝʤʥʽʡ ʢʫʣʽ, ʟʘʣʷʛʘʻ ʧʽʜ ʟʝʤʣʝʶ ʥʘ ʛʣʠʙʠʥʽ ʚʽʜ ʰʝʩʪʠ ʢʽʣʦʤʝʪʨʽʚ 

ʜʦ ʩʦʪʝʥʴ ʤʝʪʨʽʚ. ʋ ʜʝʷʢʠʭ ʤʽʩʮʷʭ ʚʠʭʦʜʠʪʴ ʥʘ ʧʦʚʝʨʭʥʶ. 

ʃʶʜʩʪʚʫ ʥʘʬʪʫ ʙʫʣʘ ʚʽʜʦʤʘ ʚʞʝ ʚ 6 ʩʪʦʣʽʪʪʽ ʜʦ ʥ.ʝ. ɰʾ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚ ʉʪʘʨʦʜʘʚʥʴʦʤʫ 

ɭʛʠʧʪʽ, ɯʥʜʽʾ, ɻʨʝʮʽʾ, ɺʘʚʠʣʦʥʽ, ʥʘʡʯʘʩʪʽʰʝ ʚ ʷʢʦʩʪʽ ʚ'ʷʞʫʯʦʛʦ ʽ ʛʝʨʤʝʪʠʟʫʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ 

ʙʫʜʽʚʥʠʮʪʚʽ. ʋ ɭʛʠʧʪʽ ʾʾ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʪʘʢʦʞ ʧʨʠ ʤʫʤʽʬʽʢʘʮʽʾ, ʘ ɺʘʚʠʣʦʥʽ ʽ ɻʨʝʮʽʾ - ʷʢ ʧʘʣʠʚʦ.ɿʦʣʦʪʠʡ 

ʚʽʢ ʥʘʬʪʠ ʧʦʯʘʚʩʷ ʚ ʩʝʨʝʜʠʥʽ XIX ʩʪʦʣʽʪʪʷ.  

ʋʞʝ ʚ ʢʽʥʮʽ XIX ʩʪʦʣʽʪʪʷ, ʚ 1885-ʤʫ ʨʦʮʽ, ʚʝʣʠʢʠʡ ʭʽʤʽʢ ɼ.ɯ. ʄʝʥʜʝʣʻʻʚ ʚʩʪʘʥʦʚʠʚ, ʱʦ ʥʘʬʪʘ - 

ʥʝ ʪʽʣʴʢʠ ʜʞʝʨʝʣʦ ʜʝʰʝʚʦʛʦ ʧʘʣʠʚʘ, ʘ ʥʘʡʮʽʥʥʽʰʘ ʭʽʤʽʯʥʘ ʩʠʨʦʚʠʥʘ. ʊʝʤʽ ʨʘʮʽʦʥʘʣʴʥʦʾ ʧʝʨʝʨʦʙʢʠ 

ʥʘʬʪʠ ʚʽʥ ʧʨʠʩʚʷʪʠʚ ʢʽʣʴʢʘ ʩʚʦʾʭ ʨʦʙʽʪ. ɺʽʜʦʤʘ ʡʦʛʦ ʟʥʘʤʝʥʠʪʘ ʬʨʘʟʘ ʟ ʧʨʠʚʦʜʫ ʧʨʦʧʦʟʠʮʽʾ ʪʦʧʠʪʠ 

ʧʘʨʦʚʽ ʢʦʪʣʠ ʥʘʬʪʦʶ ʟʘʤʽʩʪʴ ʚʫʛʽʣʣʷ: çʄʦʞʥʘ ʪʦʧʠʪʠ ʽ ʘʩʠʛʥʘʮʽʷʤʠè. 

ʅʘ ʪʝʨʠʪʦʨʽʾʋʢʨʘʾʥʠʧʦʢʣʘʜʠ ʥʘʬʪʠ ʻ ʫʇʝʨʝʜʢʘʨʧʘʪʪʽ, ʫɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʽʡʦʙʣʘʩʪʷʭ ʪʘ 

ʥʘhʝʣʴʬʏ̔ʦʨʥʦʛʦɸ̔ʟʦʚʩʴʢʦʛʦʤʦʨʽʚ ʽ (ʟʘ ʜʝʷʢʠʤʠ ʜʘʥʠʤʠ ʪʫʪ ʥʘʡʙʽʣʴʰï̔ 3 ʪʨʠʣʴʡʦʥʠ ʫʤʦʚʥʠʭ 

ʦʜʠʥʠʮʴ ʛʘʟʫ ʡ ʥʘʬʪʠ, ʯʘʩʪʢʘ ʥʘʬʪʠï 25-30 %). ʉʪʘʥʦʤ ʥʘ ʢʽʥʝʮʴ ʍʍ ʩʪ. ʧʦʯʘʪʢʦʚʽ ʧʦʪʝʥʮʽʡʥʽ 

ʨʝʩʫʨʩʠ ʥʘʬʪʠ ʋʢʨʘʾʥʠ ʦʮʽʥʶʚʘʣʠʩʷ ʚ 1,33 ʤʣʨʜ.ʪ, ʘ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʫ ï 376,2 ʤʣʥ.ʪ. ɼʝʨʞʘʚʥʠʤ 

ʙʘʣʘʥʩʦʤ ʚʨʘʭʦʚʘʥʦ ʧʦʥʘʜ 130 ʨʦʜʦʚʠʱ ʥʘʬʪʠ ʽ ʧʦʥʘʜ 151 ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʫ. ʈʦʟʚʽʜʘʥʽʩʪʴ 

ʧʦʯʘʪʢʦʚʠʭ ʧʦʪʝʥʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘʬʪʠ ʩʪʘʥʦʚʠʪʴ 33,0%, ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʫï 37,0 %, ʘ ʩʪʫʧʽʥʴ 

ʚʠʨʦʙʣʝʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ 21,6 % ʪʘ 15,9 %. ʋʢʨʘʾʥʘ ʣʠʰʝ ʥʘ 10-12 % ʟʘʙʝʟʧʝʯʝʥʘ ʥʘʬʪʦʶ ʚʣʘʩʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ.  

ʅʘʬʪʘ, ʧʨʦʩʦʯʫʶʯʠʩʴ ʢʨʽʟʴ ʧʦʨʠʩʪʽ ʧʦʨʦʜʠ, ʟʘʪʨʠʤʫʻʪʴʩʷ ʚ ʩʢʣʘʜʢʘʭ ʘʙʦ ʟʨʫʰʝʥʥʷʭ ʱʽʣʴʥʠʭ 

ʧʦʨʽʜ ʽ ʬʦʨʤʫʻʪʴʩʷ ʚ ʧʦʢʣʘʜʠ. ɼʣʷ ʾʾ ʚʠʜʦʙʫʪʢʫ ʩʚʝʨʜʣʷʪʴ ʰʧʘʨʠ, ʛʣʠʙʠʥʘ ʷʢʠʭ ʟʚʠʯʘʡʥʦ ʜʦʩʷʛʘʻ 

1é2 ʪʠʩ.ʤ; ʛʣʠʙʠʥʥʝ ʞ ʩʚʝʨʜʣʽʥʥʷ ʧʨʦʚʦʜʷʪʴ ʥʘ 3é4 ʽ ʥʘʚʽʪʴ 5 ʪʠʩ.ʤ.  

ɺʠʜʦʙʫʪʦʢ ʥʘʬʪʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʚʦʤʘ ʩʧʦʩʦʙʘʤʠ: ʬʦʥʪʘʥʥʠʤ ʪʘ ʛʣʠʙʠʥʥʦ-ʥʘʩʦʩʥʠʤ. ʇʨʠ 

ʬʦʥʪʘʥʥʦʤʫ ʩʧʦʩʦʙʽ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʘ ʧʽʜ ʧʣʘʩʪʦʚʠʤ ʪʠʩʢʦʤ ʜʦ 40 ʄʇʘ ʧʽʜʥʽʤʘʻʪʴʩʷ ʜʦ ʛʠʨʣʘ ʰʧʘʨʠ 

http://wikiinfo.mdpu.org.ua/index.php?title=%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B0
http://wikiinfo.mdpu.org.ua/index.php?title=%D0%97%D0%B0%D1%85%D1%96%D0%B4%D0%BD%D0%B8%D0%B9_%D0%BD%D0%B0%D1%84%D1%82%D0%BE%D0%B3%D0%B0%D0%B7%D0%BE%D0%BD%D0%BE%D1%81%D0%BD%D0%B8%D0%B9_%D1%80%D0%B5%D0%B3%D1%96%D0%BE%D0%BD_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8
http://wikiinfo.mdpu.org.ua/index.php?title=%D0%A1%D1%85%D1%96%D0%B4%D0%BD%D0%B8%D0%B9_%D0%BD%D0%B0%D1%84%D1%82%D0%BE%D0%B3%D0%B0%D0%B7%D0%BE%D0%BD%D0%BE%D1%81%D0%BD%D0%B8%D0%B9_%D1%80%D0%B5%D0%B3%D1%96%D0%BE%D0%BD_%D0%A3%D0%BA%D1%80%D0%B0%D1%97%D0%BD%D0%B8
http://wikiinfo.mdpu.org.ua/index.php?title=%D0%A8%D0%B5%D0%BB%D1%8C%D1%84
http://wikiinfo.mdpu.org.ua/index.php?title=%D0%A7%D0%BE%D1%80%D0%BD%D0%B5_%D0%BC%D0%BE%D1%80%D0%B5
http://wikiinfo.mdpu.org.ua/index.php?title=%D0%90%D0%B7%D0%BE%D0%B2%D1%81%D1%8C%D0%BA%D0%B5_%D0%BC%D0%BE%D1%80%D0%B5
http://wikiinfo.mdpu.org.ua/index.php?title=%D0%A5%D0%A5
http://wikiinfo.mdpu.org.ua/index.php?title=%D0%9A%D0%BE%D0%BD%D0%B4%D0%B5%D0%BD%D1%81%D0%B0%D1%82&action=edit&redlink=1
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LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 160 

 

 

ʽ ʯʝʨʝʟ ʩʧʝʮʽʘʣʴʥʫ  ʘʨʤʘʪʫʨʫ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ʥʘʜʭʦʜʠʪʴ  ʥʘ ʦʯʠʱʝʥʥʷ, ʘ ʧʦʪʽʤ ʫ ʛʝʨʤʝʪʠʟʦʚʘʥʽ 

ʻʤʥʦʩʪʽ ʘʙʦ ʥʘʬʪʦʧʨʦʚʦʜʠ. ʌʦʥʪʘʥʥʠʡ ʩʧʦʩʽʙ ʚʠʜʦʙʫʪʢʫ ʥʘʬʪʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʽʣʴʢʠ ʚ ʧʦʯʘʪʢʦʚʠʡ 

ʧʝʨʽʦʜ ʽʩʥʫʚʘʥʥʷ ʰʧʘʨ, ʢʦʣʠ ʪʠʩʢ ʫ ʰʘʨʽ ʜʦʩʠʪʴ ʚʠʩʦʢʠʡ. ɺʽʥ ʧʨʦʜʫʢʪʠʚʥʠʡ (20é40 ʪ. ʟʘ ʜʦʙʫ) ʽ 

ʜʝʰʝʚʠʡ. ʇʨʠ ʛʣʠʙʠʥʥʦ-ʥʘʩʦʩʥʦʤʫ ʩʧʦʩʦʙʽ ʥʘ ʜʥʦ ʰʧʘʨʠ ʦʧʫʩʢʘʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʡ ʥʘʩʦʩ, ʱʦ 

ʧʽʜʢʘʯʫʻ ʥʘʬʪʫ ʜʦ ʛʠʨʣʘ ʰʧʘʨʠ. ʆʜʝʨʞʫʚʘʥʘ ʥʘʬʪʘ ʤʽʩʪʠʪʴ ʜʦʤʽʰʢʠ: ʚʦʜʫ (10é30 %), ʨʦʟʯʠʥʝʥʽ ʫ 

ʥʽʡ ʩʦʣʽ, ʯʘʩʪʢʠ ʧʦʨʦʜʠ (3é5 %)ʅʘʬʪʘ ʥʘʣʝʞʠʪʴ ʜʦ ʧʨʠʨʦʜʥʠʭ ʤʘʩʣʷʥʠʩʪʠʭ ʨʽʜʢʠʭ ʛʦʨʶʯʠʭ ʢʦʧʘʣʠʥ 

ʽʟ ʩʚʦʻʨʽʜʥʠʤ ʟʘʧʘʭʦʤ. ɿʘʣʝʞʥʦ ʚʽʜ ʩʢʣʘʜʫ ʩʠʨʘ ʥʘʬʪʘ ʤʦʞʝ ʤʘʪʠ ʧʝʚʥʠʡ ʢʦʣʽʨ ï ʚʽʜ ʞʦʚʪʦʛʘʨʷʯʦʛʦ ʽʟ 

ʟʝʣʝʥʫʚʘʪʠʤ ʚʽʜʪʽʥʢʦʤ ʜʦ ʯʦʨʥʦʛʦ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʽʟʥʦʶ ʚôʷʟʢʽʩʪʶ, ʷʢʘ ʦʩʦʙʣʠʚʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ. ɻʫʩʪʠʥʘ ʥʘʬʪʠ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 0,80é0,95 ʢʛ/ʜʤ3. ɺʘʞʣʠʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ 

ʥʘʬʪʠ, ʱʦ ʚʠʟʥʘʯʘʻ ʾʾ ʧʨʠʜʘʪʥʽʩʪʴ ʜʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʽ ʧʝʨʝʧʦʤʧʦʚʫʚʘʥʥʷ, ʻ ʪʝʤʧʝʨʘʪʫʨʘ 

ʟʘʩʪʠʛʘʥʥʷ, ʜʣʷ ʨʽʟʥʠʭ ʥʘʬʪ ʚʦʥʘ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʽʥʪʝʨʚʘʣʽ ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ ï 20 ʜʦ +200 ʉ. ʋʩʽ ʟʘʟʥʘʯʝʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʬʪʠ ʧʝʨʝʜʫʩʽʤ ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʢʣʘʜʦʤ ʥʘʬʪʠ, ʷʢʠʡ ʤʘʻ ʦʨʛʘʥʽʯʥʫ ʤʽʥʝʨʘʣʴʥʫ ʽ 

ʯʘʩʪʠʥʠ. ʇʝʨʝʚʘʞʘʶʯʦʶ ʻ, ʙʝʟʫʤʦʚʥʦ, ʦʨʛʘʥʽʯʥʘ ʩʢʣʘʜʦʚʘ, ʤʽʥʝʨʘʣʴʥʘ ʯʘʩʪʠʥʘ ʩʠʨʦʾ ʥʘʬʪʠ ʫʪʚʦʨʝʥʘ 

ʉʘCl2, MgCl2, ʩʧʦʣʫʢʘʤʠ ʚʘʥʘʜʽʶ, ʥʽʢʝʣʶ, ʢʘʣʽʶ, ʪʠʪʘʥʫ, ʬʦʩʬʦʨʫ, ʛʘʣʽʶ, ʪʚʝʨʜʠʤʠ ʛʣʠʥʠʩʪʠʤʠ 

ʯʘʩʪʠʥʘʤʠ ʽ ʥʝʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʚʦʜʠ. ʆʨʛʘʥʽʯʥʘ ʯʘʩʪʠʥʘ ʥʘʬʪʠ ʩʢʣʘʜʘʻʪʴʩʷ, ʚ ʦʩʥʦʚʥʦʤʫ, ʟ ʨʽʟʥʠʭ  ʽ 

ʨʦʟʯʠʥʝʥʠʭ ʪʚʝʨʜʠʭ ʪʘ ʽʥʰʠʭ ʚʫʛʣʝʚʦʜʥʽʚ (90é95% ʚʽʜ ʤʘʩʠ), ʘ ʪʘʢʦʞ ʩʤʦʣʠʩʪʠʭ ʽ ʘʩʬʘʣʴʪʝʥʦʚʠʭ 

ʨʝʯʦʚʠʥ, ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ, ʩʽʨʢʦ- ʽ ʘʟʦʪʦʚʤʽʩʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ. ʍʦʯʘ ʥʘʬʪʠ ʨʽʟʥʠʭ ʨʦʜʦʚʠʱ 

ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʽ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʝʣʝʤʝʥʪʥʠʡ ʩʢʣʘʜ ʚʫʛʣʝʚʦʜʥʝʚʦʾ ʯʘʩʪʠʥʠ 

ʥʘʬʪʠ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʴ ʫ ʜʦʚʦʣʽ ʰʠʨʦʢʠʭ ʤʝʞʘʭ (ʤʘʩ. %): ʉ=82-88, ʅ=12-18, O=0,1-0,4, N=0,001-

0,4, S=0,3-3 [1]. 

ɿʘ ʩʢʣʘʜʦʤʜʠʩʪʠʣʷʪʥʦʾ ʯʘʩʪʠʥʠ ʥʘʬʪʠ ʜʽʣʷʪʴ ʥʘ ʧ'ʷʪʴ ʢʣʘʩʽʚ: ʤʝʪʘʥʦʚʘ, ʤʝʪʘʥʦ-ʥʘʬʪʝʥʦʚʘ, 

ʥʘʬʪʝʥʦʚʘ, ʤʝʪʘʥʦ-ʥʘʬʪʝʥʦ-ʘʨʦʤʘʪʠʯʥʘ ʽ ʥʘʬʪʝʥʦ-ʘʨʦʤʘʪʠʯʥʘ. ɿʘ ʚʤʽʩʪʦʤ ʩʽʨʢʠ ʥʘʬʪʫ ʜʽʣʷʪʴ ʥʘ 

ʤʘʣʦʩʽʨʯʠʩʪʫ (ʜʦ 0,5 %), ʩʽʨʯʠʩʪʫ (0,5-2 %) ʽ ʚʠʩʦʢʦʩʽʨʯʠʩʪʫ (ʧʦʥʘʜ 2 %). ɿʘ ʚʤʽʩʪʦʤ ʬʨʘʢʮʽʡ, ʱʦ 

ʚʠʢʠʧʘʶʪʴ ʧʨʠ ʧʝʨʝʛʦʥʮʽ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 350Áʉ, ʾʾ ʜʽʣʷʪʴ ʥʘ ʪʠʧʠ: ʊ1 (ʧʦʥʘʜ 45 %), ʊ2 (30-45 %), ʊ3 

(ʤʝʥʰʝ 30 %). ɿʘ ʚʤʽʩʪʦʤ ʙʘʟʦʚʠʭ ʤʘʩʪʠʣ ʥʘʬʪʠ ʜʽʣʷʪʴ ʥʘ ʯʦʪʠʨʠ ʛʨʫʧʠ: ʄ1 (ʧʦʥʘʜ 25 %), ʄ2 (20-

25 %), ʄ3 (15-20 %) ʽ ʄ4 (ʤʝʥʰʝ 15 %). ɿʘ ʚʤʽʩʪʦʤ ʪʚʝʨʜʠʭ ʧʘʨʘʬʽʥʽʚ ʾʾ ʜʽʣʷʪʴ ʥʘ ʪʨʠ ʚʠʜʠ: ʇ1 

(ʤʝʥʰʝ 1,5 %), ʇ2 (1,5-6 %), ʇ3 (ʧʦʥʘʜ 6 %). ɿʘ ʚʤʽʩʪʦʤ ʩʤʦʣ ʽ ʘʩʬʘʣʴʪʝʥʽʚ ʥʘʬʪʫ ʜʽʣʷʪʴ ʥʘ 

ʤʘʣʦʩʤʦʣʠʩʪʫ (ʜʦ 10 %), ʩʤʦʣʠʩʪʫ (10-20 %) ʽ ʚʠʩʦʢʦʩʤʦʣʠʩʪʫ (ʧʦʥʘʜ 20 %). 

ʋ ʧʨʘʢʪʠʮʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫʤʦʚʥʠʡ ʧʦʜʽʣ ʥʘʬʪʠ ʥʘ ʣʝʛʢʫ, ʩʝʨʝʜʥʶ ʽ ʚʘʞʢʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʛʫʩʪʠʥʠ ʜʦ 850, 850-950 ʽ ʧʦʥʘʜ 950 ʢʛ/ʤ3. 

ʅʘʬʪʠ ʻ ʩʢʣʘʜʥʠʤʠ ʩʫʤʽʰʘʤʠ ʚʫʛʣʝʚʦʜʥʽʚ ʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʠʩʥʝʚʠʭ, ʘʟʦʪʥʠʭ ʽ ʩʽʨʯʠʩʪʠʭ 

ʩʧʦʣʫʢ. ɺ ʧʨʠʨʦʜʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘʬʪʠ, ʱʦ ʤʽʩʪʷʪʴ ʙʽʣʴʰʝ ʛʝʪʝʨʦʘʪʦʤʥʠʭ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ, ʥʽʞ 

ʚʣʘʩʥʝ ʚʫʛʣʝʚʦʜʥʽʚ, ʽ ʪʘʢʽ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʤʘʡʞʝ ʚʠʢʣʶʯʥʦ ʟ ʚʫʛʣʝʚʦʜʥʽʚ. ɿ ʬʽʟʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ 

ʥʘʬʪʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʨʦʟʯʠʥ ʛʘʟʦʧʦʜʽʙʥʠʭ ʽ ʪʚʝʨʜʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʨʽʜʠʥʽ. ʇʨʠʨʦʜʥʘ ʥʘʬʪʘ, ʱʦ 

ʚʠʜʦʙʫʚʘʻʪʴʩʷ ʟ ʥʘʜʨ ʟʝʤʣʽ, ʟʘʚʞʜʠ ʤʽʩʪʠʪʴ ʜʝʷʢʫ ʢʽʣʴʢʽʩʪʴ ʨʦʟʯʠʥʝʥʠʭ ʚ ʥʽʡ ʛʘʟʽʚ (ʧʦʧʫʪʥʽ ʧʨʠʨʦʜʥʽ 

ʛʘʟʠ), ʛʦʣʦʚʥʠʤ ʯʠʥʦʤʤʝʪʘʥʫʽ ʡʦʛʦʛʦʤʦʣʦʛʽʚ. ʗʢ ʧʨʘʚʠʣʦ, ʦʜʝʨʞʫʚʘʥʽ ʧʨʠ ʬʨʘʢʮʽʡʥʽʡ ʧʝʨʝʛʦʥʮʽ 

ʥʘʬʪʠ ʜʠʩʪʠʣʷʪʠ ï ʙʝʥʟʠʥʦʚʽ, ʛʘʩʦʚʽ, ʩʦʣʷʨʦʚʽ, ʤʘʩʣʷʥʽ ʽ ʤʘʟʫʪ ï ʨʽʜʢʽ ʨʝʯʦʚʠʥʠ. ɼʦ ʪʚʝʨʜʠʭ (ʧʨʠ 

ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ) ʥʘʬʪʦʩʢʣʘʜʦʚʠʭ ʥʘʣʝʞʘʪʴʧʘʨʘʬʽʥʠ,ʮʝʨʝʟʠʥʠʛ̔ʫʜʨʦʥ. 

ɿʜʘʪʥʽʩʪʴ ʥʘʬʪʠ ʜʦ ʨʦʟʜʽʣʝʥʥʷ ʥʘ ʧʨʦʩʪʽʰʽ ʩʢʣʘʜʦʚʽ ʯʘʩʪʠʥʠ (ʬʨʘʢʮʽʾ, ʜʠʩʪʠʣʷʪʠ) ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʢʠʧʽʥʥʷ (ʬʨʘʢʮʽʡʥʘ ʧʝʨʝʛʦʥʢʘ ʘʙʦ ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ), ʚʽʜʽʛʨʘʻ ʟʥʘʯʥʫ ʨʦʣʴ ʫ ʩʫʯʘʩʥʽʡ 

ʥʘʬʪʦʧʝʨʝʨʦʙʮʽ ʡ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʬʨʘʢʮʽʡʥʦʛʦ, ʛʨʫʧʦʚʦʛʦ ʡ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʚʫʛʣʝʚʦʜʥʝʚʦʛʦ ʩʢʣʘʜʫ 

ʥʘʬʪ ʽ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ. ʌʨʘʢʮʽʡʥʠʡ ʩʢʣʘʜ ʧʦʢʘʟʫʻ ʚʤʽʩʪ ʬʨʘʢʮʽʡ, ʱʦ ʚʠʢʠʧʘʶʪʴ ʫ ʧʝʚʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʤʝʞʘʭ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʬʨʘʢʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ʥʘʬʪ ʫ ʣʘʙʦʨʘʪʦʨʥʽʡ ʧʨʘʢʪʠʮʽ ʧʦʰʠʨʝʥʥʷ 

ʦʜʝʨʞʘʣʠ ʪʘʢʽ ʤʝʪʦʜʠ ʧʝʨʝʛʦʥʢʠ: 

ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʘ ʨʝʢʪʠʬʽʢʘʮʽʷï ʜʣʷ ʟʨʽʜʞʝʥʠʭ ʛʘʟʽʚ ʽ ʬʨʘʢʮʽʡ ʚʫʛʣʝʚʦʜʥʽʚ, ʱʦ ʢʠʧʣʷʪʴ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ ʤʝʥʰʝ 20ÁC; 

ʩʝʨʝʜʥʴʦʪʝʤʧʝʨʘʪʫʨʥʘ ʧʝʨʝʛʦʥʢʘï ʜʣʷ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʱʦ ʚʠʢʠʧʘʶʪʴ ʜʦ 3500 C; 

ʚʘʢʫʫʤʥʘ ʧʝʨʝʛʦʥʢʘï ʜʣʷ ʨʽʜʠʥ, ʱʦ ʚʠʢʠʧʘʶʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʚʠʱʝ 3500 C; 

ʤʦʣʝʢʫʣʷʨʥʘ ʜʠʩʪʠʣʷʮʽʷï ʜʣʷ ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʨʝʯʦʚʠʥ; 

ʧʝʨʝʛʦʥʢʘ ʤʝʪʦʜʦʤ ʦʜʥʦʨʘʟʦʚʦʛʦ ʚʠʧʘʨʶʚʘʥʥʷ. 

ɿʚʠʯʘʡʥʦ ʥʘʬʪʠ ʛʫʩʪʠʥʦʶ ʤʝʥʰʝ 0,9 ʛ/ʩʤį ʧʦʯʠʥʘʶʪʴ ʢʠʧʽʪʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʠʞʯʝ 100ÁC. 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʯʘʪʢʫ ʢʠʧʽʥʥʷ ʥʘʬʪʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʾ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ, ʧʨʠʯʦʤʫ ʧʨʠ ʦʜʥʽʡ ʽ ʪʽʡ ʞʝ 
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ʛʫʩʪʠʥʽ ʥʘʬʪʝʥʦʚʽ ʡ ʘʨʦʤʘʪʠʯʥʽ ʚʫʛʣʝʚʦʜʥʽ ʢʠʧʣʷʪʴ ʧʨʠ ʥʠʞʯʽʡ ʪʝʤʧʝʨʘʪʫʨʽ, ʥʽʞ ʤʝʪʘʥʦʚʽ. ʇʨʠ 

ʧʝʨʝʨʦʙʮʽ ʥʘʬʪʠ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʚʽʜʙʠʨʘʶʪʴ ʪʘʢʽ ʬʨʘʢʮʽʾ: 

ʚʽʜ 40 ʜʦ 180 ï 2000 Cï ʙʝʥʟʠʥʦʚʽ ʬʨʘʢʮʽʾ, ʫ ʷʢʠʭ ʤʦʞʫʪʴ ʚʠʜʽʣʷʪʠ ʚʫʟʴʢʽ ʚʽʜʛʦʥʠ: 

- ʚʽʜ 40 ʜʦ 70 ï 900 C ïʧʝʪʨʦʣʝʡʥʠʡ ʝʬʽʨʽ ʚʽʜ 160 ʜʦ 2050 Cïʣʽʛʨʦʾʥ; 

ʚʽʜ 200 ʜʦ 3000 Cï ʛʘʩʦʚʽ ʬʨʘʢʮʽʾ; 

270-3500 Cï ʛʘʟʦʡʣʝʚʘ ʬʨʘʢʮʽʷ; 

300-3700 Cï ʩʦʣʷʨʦʚʘ ʬʨʘʢʮʽʷ; 

ʟʘʣʠʰʦʢ ʧʽʩʣʷ ʚʽʜʛʦʥʫ ʫʩʽʭ ʬʨʘʢʮʽʡ ʥʘʟʠʚʘʻʪʴʩʷ ʤʘʟʫʪʦʤ. 

ʋ ʧʨʦʤʠʩʣʦʚʠʭ ʫʤʦʚʘʭ ʧʝʨʝʛʦʥʢʘ ʥʘʬʪʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʜʥʦʨʘʟʦʚʠʤ ʚʠʧʘʨʶʚʘʥʥʷʤ ʟ 

ʧʦʜʘʣʴʰʦʶ ʨʝʢʪʠʬʽʢʘʮʽʻʶ, ʧʨʠ ʷʢʽʡ ʚʽʜʙʠʨʘʶʪʴ ʪʘʢʽ ʩʚʽʪʣʽ ʬʨʘʢʮʽʾ: ʙʝʥʟʠʥʦʚʫ (ʜʦ 170ÁC), ʣʽʛʨʦʾʥʦʚʘ 

(160é2100ʉ), ʛʘʩʦʚʫ (180é3000C), ʛʘʟʦʡʣʝʩʦʣʷʨʦʚʫ (300é350ÁC) ʽ ʨʽʟʥʽ ʧʨʦʤʽʞʥʽ ʚʽʜʛʦʥʠ. ʉʚʽʪʣʽ 

ʬʨʘʢʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʩʪʫʧʥʦʛʦ ʦʯʠʱʝʥʥʷ, ʟʤʽʰʫʚʘʥʥʷ, ʘ ʽʥʦʜʽ ʽ ʧʽʩʣʷ ʚʪʦʨʠʥʥʦʛʦ ʧʝʨʝʛʦʥʫ 

ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ ʧʨʦʜʫʢʪʠ ʧʨʷʤʦʛʦ ʛʦʥʫ ʥʘʬʪʠ. 

ɼʦ ʩʚʽʪʣʠʭ ʪʦʚʘʨʥʠʭ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʧʨʷʤʦʛʦ ʧʝʨʝʛʦʥʫ ʚʽʜʥʦʩʷʪʴ ʙʝʥʟʠʥ (ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʽ 

ʘʚʽʘʮʽʡʥʠʡ), ʨʦʟʯʠʥʥʠʢ ʫ ʣʘʢʦʬʘʨʙʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʱʦ ʟʘʤʽʥʷʻ ʩʢʠʧʠʜʘʨ (çʫʘʡʪ-ʩʧʽʨʠʪè), 

ʨʦʟʯʠʥʥʠʢ ʜʣʷ ʛʫʤʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʝʢʩʪʨʘʢʮʽʡʥʠʡ, ʧʝʪʨʦʣʝʡʥʠʡ ʝʬʽʨ, ʣʽʛʨʦʾʥ (ʧʨʠʣʘʜʦʚʠʡ), ʛʘʩ 

(ʦʩʚʽʪʣʶʚʘʣʴʥʠʡ, ʜʣʷ ʪʝʭʥʽʯʥʠʭ ʮʽʣʝʡ). ʄʘʟʫʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʝʥʝʨʛʝʪʠʯʥʝ ʧʘʣʠʚʦ, ʘ ʪʘʢʦʞ 

ʧʝʨʝʨʦʙʣʷʻʪʴʩʷ ʧʝʨʝʛʦʥʦʤ ʧʽʜ ʚʘʢʫʫʤʦʤ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʤʘʩʣʷʥʠʭ ʬʨʘʢʮʽʡ.   

ɼʠʩʪʠʣʷʮʽʡʥʽ ʦʣʽʾ (ʘʚʽʘʮʽʡʥʽ, ʘʚʪʦʤʦʙʽʣʴʥʽ, ʜʠʟʝʣʴʥʽ, ʽʥʜʫʩʪʨʽʘʣʴʥʽ ʽ ʙʽʣʽ), ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ 

ʧʽʩʣʷ ʧʝʨʝʛʦʥʫ ʤʘʟʫʪʫ, ʚʽʜʙʠʨʘʶʪʴʩʷ ʟʘ ʚ'ʷʟʢʽʩʪʶ, ʘ ʥʝ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʢʠʧʽʥʥʷ ʽ ʛʫʩʪʠʥʦʶ. 

ɿʘʣʠʰʦʢ ʧʽʩʣʷ ʧʝʨʝʛʦʥʫ ʤʘʟʫʪʫ (ʚʠʱʝ 500ÁC) ʥʘʟʠʚʘʻʪʴʩʷ ʛʫʜʨʦʥʦʤ, ʯʠ ʥʘʧʽʚʛʫʜʨʦʥʦʤ ʫ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚ'ʷʟʢʦʩʪʽ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʦʥʠ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʚʠʩʦʢʦʚ'ʷʟʢʠʭ ʤʘʩʪʠʣ, 

ʙʫʜʽʚʝʣʴʥʠʭ ʽ ʜʦʨʦʞʥʽʭ ʥʘʬʪʦʚʠʭ ʙʽʪʫʤʽʚ ʨʽʟʥʠʭ ʤʘʨʦʢ. çɿʘʣʠʰʢʦʚʠʤʠ ʦʣʽʷʤʠè ʥʘʟʠʚʘʶʪʴ ʧʨʦʜʫʢʪʠ, 

ʱʦ ʦʜʝʨʞʫʶʪʴ ʟ ʛʫʜʨʦʥʽʚ ʝʢʩʪʨʘʢʮʽʻʶ ʦʨʛʘʥʽʯʥʠʤʠ ʨʦʟʯʠʥʥʠʢʘʤʠ. 

ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʤʘʟʫʪʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʧʘʣʠʚʦ ʥʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʭ ʽ ʚ ʩʫʜʥʦʚʠʭ ʜʚʠʛʫʥʘʭ. 

ɼʝʷʢʘ ʢʽʣʴʢʽʩʪʴ ʤʘʟʫʪʫ ʻ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʣʝʛʢʠʭ ʤʦʪʦʨʥʠʭ ʧʘʣʠʚ ʤʝʪʦʜʘʤʠ ʢʨʝʢʽʥʛʫ. 

ʇʝʨʝʛʦʥʫ ʥʘ ʦʣʽʾ ʧʽʜʜʘʶʪʴ ʪʽʣʴʢʠ ʤʘʟʫʪʠ ʪʘʢ ʟʚʘʥʠʭ çʤʘʩʣʷʥʠʭ ʥʘʬʪè, ʤʘʟʫʪʠ ʷʢʠʭ ʫ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʤʘʩʪʠʣʘ ʙʝʟ ʧʝʨʝʛʦʥʢʠ. 

ʂʦʢʩʫʚʘʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʦʪʨʠʤʫʶʪʴ ʥʘʬʪʦʚʠʡ ʢʦʢʦʩ, ʷʢʠʡ ʟʘʚʜʷʢʠ ʧʦʚʥʽʡ 

ʚʽʜʩʫʪʥʦʩʪʽ ʟʦʣʠ (ʙʝʟʟʦʣʴʥʠʡ ʢʦʢʩ) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʝʣʝʢʪʨʦʜʽʚ ʜʣʷ 

ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʝʣʝʢʪʨʠʯʥʠʭ ʧʝʯʝʡ, ʚʠʨʦʙʽʚ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ, ʘ ʪʘʢʦʞ ʰʪʫʯʥʠʭ 

ʛʨʘʬʽʪʦʚʠʭ ʜʝʪʘʣʝʡ ʽ ʚʠʨʦʙʽʚ. 

ʩʪʽʡʢʽʩʪʴ, ʤʝʥʰʠʡ ʨʽʩʪ ʟʝʨʥʘ. ʅʽʪʨʦʮʝʤʝʥʪʘʮʽʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʙʝʟʧʝʢʦʶ ʚ ʨʦʙʦʪʽ, ʥʠʟʴʢʦʶ 

ʚʘʨʪʽʩʪʶ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ʍɯʄɯʂʆ-ʊɽʈʄɯʏʅʆɰ ʆɹʈʆɹʂʀ ʉʊɸʃɽʁ ʅɸ ʇɯɼʇʈʀɭʄʉʊɺɯ 

(ɸɿʆʊʋɺɸʅʅʗ ʊɸ ʅɯʊʈʆʎɽʄɽʅʊɸʎɯʗ) 

ʆ. ʂʨʘʩʫʣʷ, ʩʪ. ʛʨ. ʇʄ(ʊʄ)-19-3ʉʂ, 

ʃ. ʄʦʣʦʢʦʩʪ, ʚʠʢʣʘʜʘʯ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʍʽʤʽʢʦ-ʪʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ (ʍʊʆ) ï ʤʝʪʦʜ ʟʤʽʮʥʝʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʚ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʽʥʘ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ, ʩʪʨʫʢʪʫʨʠ, ʚʥʘʩʣʽʜʦʢ ʥʘʩʠʯʝʥʥʷ ʡʦʛʦ ʨʽʟʥʠʤʠ ʭʽʤʽʯʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʥʘʩʠʯʝʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ ʪʚʝʨʜʽʩʪʴ, ʤʽʮʥʽʩʪʴ, ʢʦʨʦʟʽʡʥʘ ʩʪʽʡʢʽʩʪʴ, 

ʦʢʘʣʠʥʦʩʪʽʡʢʽʩʪʴ, ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʪʘ ʽʥ. ɼʣʷ ʘʢʪʠʚʥʦʛʦ ʧʨʦʪʽʢʘʥʥʷ ʧʨʦʮʝʩʫ ʥʘʩʠʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʱʦʙ 

ʝʣʝʤʝʥʪʠ ʫ ʥʘʩʠʯʫʶʯʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟʥʘʭʦʜʠʣʠʩʴ ʚ ʘʪʦʤʘʨʥʦʤʫ ʩʪʘʥʽ. ʇʨʦʮʝʩ ʍʊʆ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 

ʪʨʴʦʭ ʩʪʘʜʽʡ: 1) ʜʠʩʦʮʽʘʮʽʷ ʘʪʦʤʽʚ ʥʘʩʠʯʫʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʘʪʦʤʠ; 2) ʘʙʩʦʨʙʮʽʷ ï ʢʦʥʪʘʢʪʫʚʘʥʥʷ 

ʘʪʦʤʽʚ ʝʣʝʤʝʥʪʽʚ ʟ ʧʦʚʝʨʭʥʽʩʪʶ ʪʘ ʧʨʦʥʠʢʥʝʥʥʷ ʾʭ ʚ ʢʨʠʩʪʘʣʽʯʥʫ ʨʝʰʽʪʢʫ ʟʘʣʽʟʘ; 3) ʜʠʬʫʟʽʷ ï 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʘʪʦʤʽʚ ʫ ʛʣʠʙʠʥʫ ʤʝʪʘʣʫ. ʂʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʍʊʆ ʟʘʣʝʞʠʪʴ ʚʽʜ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ, 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʚ ʥʘʩʠʯʫʚʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ, ʯʘʩʫ ʚʠʪʨʠʤʢʠ, ʚʽʜ 

ʢʽʥʮʝʚʦʾ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʢʣʘʜʫ ʥʘʩʠʯʫʚʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʨʦʟʨʽʟʥʷʶʪʴ ʥʘʩʪʫʧʥʽ ʚʠʜʠ ʍʊʆ: 

1. ʎʝʤʝʥʪʘʮʽʷ (ʥʘʩʠʯʝʥʥʷ ʚʫʛʣʝʮʝʤ). 2. ɸʟʦʪʫʚʘʥʥʷ - ʥʘʩʠʯʝʥʥʷ ʘʟʦʪʦʤ. 3. ʅʽʪʨʦʮʝʤʝʥʪʘʮʽʷ 

(ʮʽʘʥʫʚʘʥʥʷ) - ʦʜʥʦʯʘʩʥʝ ʥʘʩʠʯʝʥʥʷ ʚʫʛʣʝʮʝʤ ʽ ʘʟʦʪʦʤ. 4. ɹʦʨʫʚʘʥʥʷ (ʥʘʩʠʯʝʥʥʷ ʙʦʨʦʤ). 

5. ɼʠʬʫʟʽʡʥʘ ʤʝʪʘʣʽʟʘʮʽʷ (ʭʨʦʤʦʤ (Cr), ʢʨʝʤʥʽʻʤ (Si), ʘʣʶʤʽʥʽʻʤ (Al) ʪʘ ʽʥ. 

ɸʟʦʪʫʚʘʥʥʷ. ʄʝʪʘ: ʧʽʜʚʠʱʠʪʠ ʪʚʝʨʜʽʩʪʴ, ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ, ʤʽʮʥʽʩʪʴ, ʢʦʨʦʟʽʡʥʫ ʩʪʽʡʢʽʩʪʴ. 

ɸʟʦʪʫʚʘʥʥʶ ʧʽʜʣʷʛʘʶʪʴ ʩʝʨʝʜʥʴʦ ʚʫʛʣʝʮʝʚʽ ʣʝʛʦʚʘʥʽ ʩʪʘʣʽ. ɺʫʛʣʝʮʝʚʽ ʩʪʘʣʽ ʘʟʦʪʫʚʘʥʥʶ ʥʝ 

ʧʽʜʣʷʛʘʶʪʴ, ʪʘʢ ʷʢ ʪʚʝʨʜʽʩʪʴ ʰʘʨʫ, ʦʪʨʠʤʘʥʦʛʦ ʧʨʠ ʘʟʦʪʫʚʘʥʥʽ ʟʘʣʽʟʘ ʥʝʚʝʣʠʢʘ. ʅʘʡʙʽʣʴʰ  

ʧʽʜʚʠʱʫʶʪʴ ʪʚʝʨʜʽʩʪʴ Cr, Al, Mo, V. ɼʣʷ ʘʟʦʪʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʪʘʣʽ, ʱʦ ʤʽʩʪʷʪʴ 

ʘʣʶʤʽʥʽʡ, ʤʦʣʽʙʜʝʥ, ʭʨʦʤ, ʪʠʪʘʥ. ʊʠʧʦʚʽ ʘʟʦʪʫʚʘʥʥʽ ʩʪʘʣʽ: 38ʍʄʖɸ, 40ʍʄʌɸ, 30ʍʊ2ʅ3ʖ ʪʦʱʦ, ʚ 

ʩʝʨʝʜʦʚʠʱʽ ʘʤʽʘʢʫ (NH3). 

ʇʨʠ ʘʟʦʪʫʚʘʥʥʽ ʚʠʨʦʙʠ ʟʘʚʘʥʪʘʞʫʶʪʴ ʚ ʛʝʨʤʝʪʠʯʥʽ ʰʘʭʪʥʽ ʧʝʯʽ ʧʝʯʽ, ʢʫʜʠ ʥʘʜʭʦʜʠʪʴ ʘʤʽʘʢ 

NH3 c ʧʝʚʥʦʶ ʰʚʠʜʢʽʩʪʶ. ʉʧʦʯʘʪʢʫ ʦʯʠʱʝʥʽ ʜʝʪʘʣʽ ʫʢʣʘʜʘʶʪʴ ʥʘ ʧʽʜʜʦʥʠ ʽ ʟʘʚʘʥʪʘʞʫʶʪʴ ʫ ʧʽʯ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʰʘʭʪʥʽ ʧʝʯʽ ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʦʙʨʦʙʢʫ ʜʦʚʛʦʤʽʨʥʠʭ ʜʝʪʘʣʝʡ, ʟ ʙʽʣʴʰ ʤʽʣʢʠʭ ʜʝʪʘʣʝʡ 

ʥʘʙʠʨʘʻʪʴʩʷ ʜʝʢʽʣʴʢʘ ʧʽʜʜʦʥʽʚ.ʇʨʠ ʥʘʛʨʽʚʘʥʥʽ ʘʤʽʘʢ ʜʠʩʦʮʽʶʻ ʟʘ ʨʝʘʢʮʽʾ 2NH3 Ÿ 2N + 3H2. 

ɸʪʦʤʘʨʥʠʡ ʘʟʦʪ ʧʦʛʣʠʥʘʻʪʴʩʷ ʧʦʚʝʨʭʥʝʶ ʽ ʜʠʬʫʥʜʫʻ ʚʛʣʠʙʠʥʫ ʚʠʨʦʙʫ. ʇʨʠ ʘʟʦʪʫʚʘʥʥʽ ʚ 

ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ ʜʝʪʘʣʝʡ ʫʪʚʦʨʶʶʪʴʩʷ ʥʽʪʨʠʜʠ ʣʝʛʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ, ʪʚʝʨʜʽʩʪʴ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ 

ʩʪʘʣʽ ʜʦʩʷʛʘʻ 600é1200 HV, (58-72 ʅRC). ɻʣʠʙʠʥʘ ʽ ʧʦʚʝʨʭʥʝʚʘ ʪʚʝʨʜʽʩʪʴ ʘʟʦʪʦʚʘʥʦʛʦ  ʰʘʨʫ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʨʷʜʫ ʬʘʢʪʦʨʽʚ, ʦʩʥʦʚʥʠʤʠ ʟ ʷʢʠʭ ʻ ʪʝʤʧʝʨʘʪʫʨʘ ʘʟʦʪʫʚʘʥʥʷ, ʪʨʠʚʘʣʽʩʪʴ ʘʟʦʪʫʚʘʥʥʷ ʽ 

ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʩʪʘʣʽ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʨʦʙʦʪʠ ʜʝʪʘʣʝʡ ʨʦʟʨʽʟʥʷʶʪʴ ʘʟʦʪʫʚʘʥʥʷ:- ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʾ 

ʪʚʝʨʜʦʩʪʽ ʽ ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ;- ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʢʦʨʦʟʽʡʥʦʾ ʩʪʽʡʢʦʩʪʽ (ʘʥʪʠʢʦʨʦʟʽʡʥʝ ʘʟʦʪʫʚʘʥʥʷ). 

ʇʝʨʝʜ ʘʟʦʪʫʚʘʥʥʷʤ ʜʝʪʘʣʽ ʧʽʜʜʘʶʪʴ ʪʝʨʤʽʯʥʦʤʫ ʧʦʣʽʧʰʝʥʥʶ. ʉʧʦʯʘʪʢʫ ʧʨʦʚʦʜʷʪʴ ʯʦʨʥʦʚʫ 

ʤʝʭʘʥʽʯʥʫ ʦʙʨʦʙʢʫ; ʟʘʛʘʣʴʥʫ ʪʝʨʤʽʯʥʫ ʦʙʨʦʙʢʫ ï ʛʘʨʪʫʚʘʥʥʷ ʪʘ ʚʠʩʦʢʝ ʚʽʜʧʫʩʢʘʥʥʷ (ʩʪʨʫʢʪʫʨʘ - 

ʩʦʨʙʽʪ ʚʽʜʧʫʩʢʘʥʥʷ); ʯʠʩʪʦʚʘ ʤʝʭʘʥʽʯʥʘ ʦʙʨʦʙʢʘ; ʟʘʭʠʱʝʥʥʷ ʣʘʥʦʢ ʜʝʪʘʣʝʡ, ʷʢʽ ʥʝ ʧʽʜʣʷʛʘʶʪʴ 

ʧʦʣʽʧʰʝʥʥʶ; ʘʟʦʪʫʚʘʥʥʷ; ʢʽʥʮʝʚʘ ʜʦʚʦʜʢʘ (ʧʨʠʪʠʨʘʥʥʷ). 

ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʮʝʩ ʧʨʦʚʦʜʷʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 520-560Üʉ ʧʨʦʪʷʛʦʤ 24 ... 60 ʛʦʜ, ʪʘʢ ʷʢ 

ʰʚʠʜʢʽʩʪʴ ʘʟʦʪʫʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴ 0,01 ʤʤ/ʛʦʜ. ɺʤʽʩʪ ʘʟʦʪʫ ʚ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ ʩʪʘʥʦʚʠʪʴ 10...12%, 

ʪʦʚʱʠʥʘ ʰʘʨʫ (h) - 0,3...0,6 ʤʤ. ʆʭʦʣʦʜʞʝʥʥʷ ʧʨʦʚʦʜʷʪʴ ʨʘʟʦʤ ʟ ʧʽʯʯʶ ʚ ʧʦʪʦʮʽ ʘʤʽʘʢʫ. ɿ 

ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʦʮʝʩʫ ʪʚʝʨʜʽʩʪʴ ʟʤʝʥʰʫʻʪʴʩʷ, ʘʣʝ ʧʽʜʚʠʱʫʻʪʴʩʷ ʢʦʨʦʟʽʡʥʘ ʩʪʽʡʢʽʩʪʴ  ʚ 

ʘʪʤʦʩʬʝʨʽ, ʤʦʨʩʴʢʽʡ ʚʦʜʽ. 

ɸʥʪʠʢʦʨʦʟʽʡʥʝ ʘʟʦʪʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʘʟʦʪʫʚʘʥʥʷ - 650 ... 670Üʉ, ʪʨʠʚʘʣʽʩʪʴ 

ʧʨʦʮʝʩʫ - 10 ʛʦʜ, ʘʣʝ ʪʚʝʨʜʽʩʪʴ ʧʨʠ ʮʴʦʤʫ ʙʫʜʝ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʶ. ʅʘ ʧʦʚʝʨʭʥʽ ʫʪʚʦʨʶʻʪʴʩʷ ʰʘʨ -
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ʬʘʟʠ ʪʦʚʱʠʥʦʶ 0,01 ... 0,03 ʤʤ, ʷʢʠʡ ʤʘʻ ʚʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ ʧʨʦʪʠ ʢʦʨʦʟʽʾ. (ʌʘʟʘ - ʪʚʝʨʜʠʡ ʨʦʟʯʠʥ ʥʘ 

ʦʩʥʦʚʽ ʥʽʪʨʠʜʫ ʟʘʣʽʟʘ Fe3N, ʱʦ ʤʘʻ ʛʝʢʩʘʛʦʥʘʣʴʥʫ ʨʝʰʽʪʢʫ). 

ʇʽʩʣʷ ʘʟʦʪʫʚʘʥʥʷ ʚ ʩʝʨʮʝʚʠʥʽ ʚʠʨʦʙʫ ʟʙʝʨʽʛʘʻʪʴʩʷ ʩʪʨʫʢʪʫʨʘ ʩʦʨʙʽʪʫ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʫ 

ʤʽʮʥʽʩʪʴ ʽ ʚ'ʷʟʢʽʩʪʴ. 

ɸʟʦʪʫʚʘʥʥʶ ʧʽʜʜʘʶʪʴ ʰʪʦʢʠ, ʛʽʣʴʟʠ ʮʠʣʽʥʜʨʽʚ, ʧʣʫʥʞʝʨʥʽ ʧʘʨʠ, ʨʦʟʧʦʜʽʣʴʥʠʢʠ ʚ ʛʽʜʨʦʤʦʪʦʨʘʭ 

ʽ ʛʽʜʨʦʥʘʩʦʩʘʭ, ʟʫʙʯʘʩʪʽ ʢʦʣʝʩʘ ʪʘ ʽʥ. 

ɿʥʘʯʥʝ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʘʟʦʪʫʚʘʥʥʷ ʜʦʩʷʛʘʻʪʴʩʷ ʧʨʠ ʽʦʥʥʦʤʫ ʘʟʦʪʫʚʘʥʥʽ, ʢʦʣʠ ʤʽʞ ʢʘʪʦʜʦʤ 

(ʜʝʪʘʣʣʶ) ʽ ʘʥʦʜʦʤ (ʢʦʥʪʝʡʥʝʨʥʦʾ ʫʩʪʘʥʦʚʢʦʶ) ʟʙʫʜʞʫʻʪʴʩʷ ʪʣʽʶʯʠʡ ʨʦʟʨʷʜ. ɺʽʜʙʫʚʘʻʪʴʩʷ ʽʦʥʽʟʘʮʽʷ 

ʘʟʦʪʦʚʤʽʩʥʦʛʦ ʛʘʟʫ, ʽʦʥʠ, ʙʦʤʙʘʨʜʫʶʯʠ ʧʦʚʝʨʭʥʶ ʢʘʪʦʜʘ, ʥʘʛʨʽʚʘʶʪʴ ʡʦʛʦ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʩʠʯʝʥʥʷ. 

ʂʘʪʦʜʥʦʛʦ ʨʦʟʧʠʣʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʦʪʷʛʦʤ 5 ... 60 ʭʚ ʧʨʠ ʥʘʧʨʫʟʽ 1100 ... 1400 ɺ ʽ ʪʠʩʢʫ 0,1 ... 0,2 

ʤʤ. ʨʪ. ʩʪ., ʨʦʙʦʯʘ ʥʘʧʨʫʛʘ 400 ... 1100 ɺ, ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ ʜʦ 24 ʛʦʜʠʥ. 

 ʅʘʡʙʽʣʴʰ ʩʫʯʘʩʥʠʤ ʤʝʪʦʜʦʤ ʘʟʦʪʫʚʘʥʥʷ ʟʜʽʡʩʥʶʶʪʴ ʦʙʨʦʙʢʫ ʚ ʪʣʽʶʯʦʤʫ ʨʦʟʨʷʜʽ ʛʘʟʽʚ. 

ɼʝʪʘʣʽ,ʷʢʽ ʧʽʜʣʷʛʘʶʪʴ ʘʟʦʪʫʚʘʥʥʶ ʩʢʣʘʜʘʶʪʴ ʚ ʩʘʜʢʠ. ɿʽʙʨʘʥʽ ʜʝʪʘʣʽ ʨʦʟʤʽʱʫʶʪʴ ʧʽʜ ʢʦʚʧʘʢ ï 

ʢʦʨʧʫʩ ʚʘʢʫʫʤʥʦʾ ʢʘʤʝʨʠ. ʉʪʚʦʨʶʶʪʴ ʨʦʟʨʷʜʞʝʥʥʷ ʚʽʜ 1 ʜʦ 10 ʤʤ.ʨʪ.ʩʪ. ʧʨʠ ʥʘʧʨʫʟʽ 500 ɺ 

ʫʪʚʦʨʶʻʪʴʩʷ ʪʣʽʶʯʠʡ ʨʦʟʨʷʜ. ʇʨʠ ʽʦʥʽʟʘʮʽʾ ʛʘʟʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʢʪʠʚʽʟʘʮʽʷ ʤʦʣʝʢʫʣ ʛʘʟʫ, ʘʜʩʦʨʙʮʽʷ ʽ 

ʜʠʬʫʟʽʷ ʘʪʦʤʽʚ ʘʟʦʪʫ. ɯʦʥʥʝ ʘʟʦʪʫʚʘʥʥʷ ʚ ʪʣʽʶʯʦʤʫ ʨʦʟʨʷʜʽ  ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʙʽʣʴʰʦʶ ʰʚʠʜʢʽʩʪʶ, ʘ 

ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʶ ʨʝʛʫʣʶʚʘʪʠ ʩʪʫʧʽʥʴ ʥʘʩʠʯʝʥʥʷ, ʝʢʦʥʦʤʽʯʥʽʩʪʶ ʽ ʢʨʘʱʠʤʠ ʫʤʦʚʘʤʠ ʧʨʘʮʽ. ʎʝʡ 

ʤʝʪʦʜ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʽ ʜʣʷ ʨʽʞʫʯʦʛʦ ʽ ʰʪʘʤʧʦʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. 

ʎʽʘʥʫʚʘʥʥʷ (ʥʽʪʨʦʮʝʤʝʥʪʘʮʽʷ). ʎʽʘʥʫʚʘʥʥʷʤ ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʦʮʝʩ ʦʜʥʦʯʘʩʥʦʛʦ ʥʘʩʠʯʝʥʥʷ 

ʧʦʚʝʨʭʥʽ ʚʫʛʣʝʮʝʤ ʉ ʽ ʘʟʦʪʦʤ N. ʆʜʥʦʯʘʩʥʝ ʥʘʩʠʯʝʥʥʷ  ʧʨʦʚʦʜʷʪʴ ʚ ʨʽʜʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ (ʮʽʘʥʫʚʘʥʥʷ) 

ʪʘ ʛʘʟʦʧʦʜʽʙʥʠʭ (ʥʽʪʨʦʮʝʤʝʥʪʘʮʽʷ). ʇʨʠ ʮʽʘʥʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʦʟʧʣʘʚʣʝʥʽ ʮʽʘʥʽʩʪʽ ʩʦʣʽ 

(NaCN), ʘ ʪʘʢʦʞ NaCl  ʽ Na2CO3. ɿ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʦʮʝʩʫ ʚʽʜʙʫʚʘʻʪʴʩʷ  ʧʝʨʝʚʘʞʥʝ 

ʥʘʩʠʯʝʥʥʷ ʚʫʛʣʝʮʝʤ, ʘ ʽʟ ʟʥʠʞʝʥʥʷʤ ï ʘʟʦʪʦʤ. 

ʅʽʪʨʦʮʝʤʝʥʪʘʮʽʷ - ʛʘʟʦʚʝ ʮʽʘʥʫʚʘʥʥʷ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʛʘʟʦʚʠʭ ʩʫʤʽʰʘʭ ʟ ʮʝʤʝʥʪʘʮʽʡʥʦʛʦ ʛʘʟʫ 

(70-80%) ʽ ʜʠʩʦʮʽʡʦʚʘʥʦʛʦ ʘʤʽʘʢʫ (20-30%). ʄʝʪʘ ʥʽʪʨʦʮʝʤʝʥʪʘʮʽʾ ï ʧʽʜʚʠʱʝʥʥʷ ʪʚʝʨʜʦʩʪʽ, 

ʟʥʦʩʦʩʪʽʡʢʦʩʪʽ ʪʘ ʚʪʦʤʣʝʥʦʾ ʤʽʮʥʦʩʪʽ ʜʝʪʘʣʝʡ. ʆʜʥʦʯʘʩʥʝ ʥʘʩʠʯʝʥʥʷ ʚʫʛʣʝʮʝʤ ʽ ʘʟʦʪʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʰʚʠʜhʝ, ʥʽʞ ʧʦʩʣʽʜʦʚʥʝ ʥʘʩʠʯʝʥʥʷ ʢʦʞʥʠʤ ʟ ʮʠʭ ʝʣʝʤʝʥʪʽʚ ʦʢʨʝʤʦ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʫʛʣʝʮʶ ʡ ʘʟʦʪʫ 

ʚ ʥʘʩʠʯʫʚʘʥʦʤʫ ʰʘʨʽ ʨʝʛʫʣʶʶʪʴ, ʟʤʽʥʶʶʯʠ ʩʢʣʘʜ ʩʝʨʝʜʦʚʠʱʘ ʡ ʪʝʤʧʝʨʘʪʫʨʫ ʧʨʦʮʝʩʫ. ʉʢʣʘʜ ʛʘʟʫ ʽ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʮʝʩʫ ʚʠʟʥʘʯʘʶʪʴ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʫʛʣʝʮʶ ʪʘ ʘʟʦʪʫ ʚʮʽʘʥʦʚʘʥʦʤʫ ʰʘʨʽ. ɻʣʠʙʠʥʘ 

ʰʘʨʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʪʨʠʚʘʣʦʩʪʽ ʚʠʪʨʠʤʢʠ. ɺʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʘ ʥʽʪʨʦʮʝʤʝʥʪʘʮʽʷ 

ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 840é950Üʉ ʪʘ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʘ 500-6000ʉ (ʘʟʦʪʫʚʘʥʥʷ).ʐʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʜʣʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʟʤʽʮʥʝʥʥʷ ʟʫʙʯʘʩʪʠʭ ʢʦʣʽʩ ʽ ʚʘʣʽʚ, 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʭʨʦʤʠʩʪʠʭ ʽ ʭʨʦʤʦʤʘʨʛʘʥʮʝʚʠʭ ʩʪʘʣʝʡ. ʇʽʩʣʷ ʥʘʩʠʯʝʥʥʷ ʜʝʪʘʣʽ ʛʘʨʪʫʶʪʴ ʽ ʧʽʜʜʘʶʪʴ 

ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʚʽʜʧʫʩʢʫ. ʂʦʣʠ ʙʘʛʘʪʦ ʟʘʣʠʰʢʦʚʦʛʦ ʘʫʩʪʝʥʽʪʫ, ʜʝʪʘʣʽ ʧʽʩʣʷ ʛʘʨʪʫʚʘʥʥʷ 

ʦʙʨʦʙʣʷʶʪʴ ʭʦʣʦʜʦʤ. ʊʚʝʨʜʽʩʪʴ ʜʦʩʷʛʘʻ 58 ... 64 HRC. 

ʅʘ ɺɸɿʽ 95% ʜʝʪʘʣʝʡ ʧʽʜʜʘʶʪʴʩʷ ʥʽʪʨʦʮʝʤʝʥʪʘʮʽʾ. 

ʅʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʦʾ ʥʽʪʨʦʮʝʤʝʥʪʘʮʽʾ ʧʽʜʜʘʶʪʴ ʽʥʩʪʨʫʤʝʥʪ ʟ ʰʚʠʜʢʦʨʽʟʘʣʴʥʦʾ ʩʪʘʣʽ ʧʽʩʣʷ 

ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ (ʛʘʨʪʫʚʘʥʥʷ ʽ ʥʠʟʴʢʦʛʦ ʚʽʜʧʫʩʢʘʥʥʷ). ʇʨʦʮʝʩ ʧʨʦʚʦʜʷʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

530...570Üʉ, ʧʨʦʪʷʛʦʤ 1,5...3 ʛ. ʋʪʚʦʨʶʻʪʴʩʷ ʧʦʚʝʨʭʥʝʚʠʡ ʰʘʨ ʪʦʚʱʠʥʦʶ 0,02 ... 0,004 ʤʤ ʟ ʪʚʝʨʜʽʩʪʶ 

900...1200 HV.ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʘʟʦʚʦʶ ʮʝʤʝʥʪʘʮʽʻʶ ʥʽʪʨʦʮʝʤʝʥʪʘʮʽʷ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ: ʤʝʥʰʘ 

ʜʝʬʦʨʤʘʮʽʷ ʪʘ ʢʦʨʦʙʣʝʥʥʷ ʚʠʨʦʙʽʚ, ʙʽʣʴʰʠʡ ʦʧʽʨ ʟʥʦʰʫʚʘʥʥʶ, ʢʦʨʦʟʽʡʥʘ ʩʪʽʡʢʽʩʪʴ, ʤʝʥʰʠʡ ʨʽʩʪ 

ʟʝʨʥʘ. ʅʽʪʨʦʮʝʤʝʥʪʘʮʽʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʙʝʟʧʝʢʦʶ ʚ ʨʦʙʦʪʽ, ʥʠʟʴʢʦʶ ʚʘʨʪʽʩʪʶ. 
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LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 164 

 

 

ʋɼʂ 691.542 

ʆʉʆɹʃʀɺʆʉʊɯ ʆʊʈʀʄɸʅʅʗ ʇʆʈʊʃɸʅɼʎɽʄɽʅʊʋ ɿɸ ʄʆʂʈʀʄ ʊɸ ʉʋʍʀʄ 

ʉʇʆʉʆɹɸʄʀ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʑʆʂʆɺʆɰ ɼʈʆɹɸʈʂʀ 

ʄ. ʈʠʰʢʫʣʷʢ, ʩʪ. ʛʨ. ɽʆ-16, 

ʃ. ʄʦʣʦʢʦʩʪ, ʚʠʢʣʘʜʘʯ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʇʦʨʪʣʘʥʜʮʝʤʝʥʪ ʻ ʥʘʡʚʘʞʣʠʚʽʰʦʶ ʚôʷʞʫʯʦʶ ʨʝʯʦʚʠʥʦʶ. ɿ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʥ 

ʟʘʡʤʘʻ ʧʝʨʰʝ ʤʽʩʮʝ ʩʝʨʝʜ ʽʥʰʠʭ ʚôʷʞʫʯʠʭ ʨʝʯʦʚʠʥ. ʇʦʨʪʣʘʥʜʮʝʤʝʥʪ ï ʛʽʜʨʘʚʣʽʯʥʘ ʚôʷʞʫʯʘ ʩʠʨʦʚʠʥʘ, 

ʱʦ ʪʚʝʨʜʥʝ ʫ ʚʦʜʽ ʽ ʥʘ ʧʦʚʽʪʨʽ. ʁʦʛʦ ʦʜʝʨʞʫʶʪʴ ʪʦʥʢʠʤ ʧʦʤʦʣʦʤ ʦʧʘʣʝʥʦʾ ʜʦ ʩʧʽʢʘʥʥʷ ʩʠʨʦʚʠʥʥʦʾ 

ʩʫʤʽʰʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʜʦʤʽʥʫʚʘʥʥʷ  ʚ ʢʣʽʥʢʝʨʽ ʩʠʣʽʢʘʪʽʚ ʢʘʣʴʮʽʶ. ʇʝʨʝʚʘʞʥʦ ʰʠʭʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

75 % ʚʘʧʥʷʢʫ ʽ 25 % ʛʣʠʥʠ. ʋʥʘʩʣʽʜʦʢ ʚʠʧʘʣʶʚʘʥʥʷ ʪʘʢʦʾ ʩʫʤʽʰʽ ʜʦ ʩʪʘʥʫ ʩʧʽʢʘʥʥʷ ʫʪʚʦʨʶʻʪʴʩʷ 

ʢʣʽʥʢʝʨ, ʷʢʠʡ ʧʦʪʽʤ ʨʦʟʤʝʣʶʻʪʴʩʷ. ʉʠʨʦʚʠʥʥʘ ʩʫʤʽʰ, ʱʦ ʩʧʝʢʣʘʩʷ ʫ ʚʠʛʣʷʜʽ ʟʝʨʝʥ ʨʦʟʤʽʨʦʤ ʜʦ 40 ʤʤ, 

ʥʘʟʠʚʘʻʪʴʩʷ ʢʣʽʥʢʝʨʦʤ, ʚʽʜ ʷʢʦʩʪʽ ʡʦʛʦ ʟʘʣʝʞʘʪʴ ʥʘʡʚʘʞʣʠʚʽʰʽ ʚʣʘʩʪʠʚʦʩʪʽ ʮʝʤʝʥʪʫ: ʤʽʮʥʽʩʪʴ ʽ 

ʰʚʠʜʢʽʩʪʴ ʾʾ ʟʨʦʩʪʘʥʥʷ, ʜʦʚʛʦʚʽʯʥʽʩʪʴ, ʩʪʽʡʢʽʩʪʴ ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʫʤʦʚʘʭ. ʇʽʜ ʯʘʩ 

ʨʦʟʤʝʣʶʚʘʥʥʷ ʜʦ ʢʣʽʥʢʝʨʫ ʜʦʜʘʶʪʴ ʛʽʧʩ (ʜʦ 2 %) ʟ ʤʝʪʦʶ ʩʧʦʚʽʣʴʥʝʥʥʷ ʪʫʞʘʚʽʥʥʷ ʪʘ ʛʽʜʨʘʚʣʽʯʥʽ 

ʜʦʙʘʚʢʠ (ʜʦ 15%), ʷʢʽ ʟʙʽʣʴʰʫʶʪʴ ʩʪʽʡʢʽʩʪʴ ʮʝʤʝʥʪʫ ʜʦ ʨʫʡʥʽʚʥʦʾ ʜʽʾ ʧʨʠʨʦʜʥʠʭ ʚʦʜ. 

ʇʦʨʪʣʘʥʜʮʝʤʝʥʪ ʤʘʻ ʪʘʢʠʡ ʫʩʝʨʝʜʥʝʥʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ (%): CaO 62é67 %; SiO2  20é24 %; 

Al2O3 4é7 %; Fe2O3  2,5 %; MgO, SO3 ʪʘ ʽʥʰʽ ʜʦʤʽʰʢʠ 1,5é3,0. ʎʽ ʦʢʩʠʜʠ ʟʚôʷʟʘʥʽ ʚ ʢʣʽʥʢʝʨʽ ʫ ʪʘʢʽ 

ʤʽʥʝʨʘʣʠ: ʪʨʠʢʘʣʴʮʽʻʚʠʡ ʩʠʣʽʢʘʪ ʘʙʦ ʘʣʽʪ 3CaOĿSiO2 (37é60%), ʜʚʦʢʘʣʴʮʽʻʚʠʡ ʩʠʣʽʢʘʪ 2CaOĿSiO2 

ʘʙʦ ʙʠʣʽʪ (15-37 %), ʪʨʠ ʢʘʣʴʮʽʻʚʠʡ ʘʣʶʤʽʥʘʪ 3CaOĿ Al2O3 (7-15 %), ʯʦʪʠʨʠʢʘʣʴʮʽʻʚʠʡ ʘʣʶʤʦʬʝʨʠʪ 

4CaOĿAl2O3ĿFe2O3 (10-18 %), ʚʽʣʴʥʽ ʢʘʣʴʮʽʶ ʦʢʩʠʜ ʉʘʆ (ʜʦ 1é2 %) ʪʘ ʤʘʛʥʽʶ ʦʢʩʠʜ MgO (ʜʦ 5). 

ʇʨʠ ʟʤʽʰʫʚʘʥʥʽ ʮʝʤʝʥʪʫ ʟ ʚʦʜʦʶ ʮʽ ʩʧʦʣʫʢʠ ʟʜʘʪʥʽ ʧʨʠʻʜʥʫʚʘʪʠ ʚʦʜʫ ʽ ʫʪʚʦʨʶʚʘʪʠ ʛʽʜʨʘʪʠ, ʷʢʽ 

ʚʠʜʽʣʷʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʜʨʘʛʣʠʩʪʠʭ ʢʦʣʦʾʜʽʚ ʽ ʛʝʣʽʚ. ʋʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʫʪʚʦʨʶʻʪʴʩʷ  ʧʣʘʩʪʠʯʥʝ ʪʽʩʪʦ, ʷʢʝ 

ʧʦʪʮʤ ʪʫʞʘʚʽʻ ʽ ʪʚʝʨʜʥʝ ʫ ʮʝʤʝʥʪʥʠʡ ʢʘʤʽʥʴ. ʊʘʢ, ʛʽʜʨʘʪʘʮʽʷ ʪʨʠ ʢʘʣʴʮʽʻʚʦʛʦ ʩʠʣʽʢʘʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 

ʨʽʚʥʷʥʥʷʤ. 

3CaOĿSiO2 + H2O = 2CaOĿSiO2Ŀ H2O + Ca(OH)2. 

ɻʽʜʨʘʪʘʮʽʷ ʜʚʦʢʘʣʴʮʽʻʚʦʛʦ ʩʠʣʽʢʘʪʫ ʽ ʪʨʠ ʢʘʣʴʮʽʻʚʦʛʦ ʘʣʶʤʽʥʘʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʽʚʥʷʥʥʷʤ  

2CaOĿSiO2 + H2O = 2CaOĿSiO2Ŀ H2O, 

3CaOĿ Al2O3 + 6H2O = 3CaOĿ Al2O3 Ŀ 6H2O. 

ʉʢʣʘʜ ʦʜʝʨʞʘʥʦʛʦ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʤʽʞ ʦʢʩʠʜʘʤʠ ʽ 

ʚʠʨʘʞʘʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʤʦʜʫʣʽʚ: ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʘʙʦ ʦʩʥʦʚʥʦʛʦ, ʩʠʣʽʢʘʪʥʦʛʦ ʘʙʦ ʢʨʝʤʥʝʟʝʤʥʦʛʦ, 

ʛʣʠʥʦʟʝʤʥʦʛʦ ʘʙʦ ʘʣʶʤʽʥʘʪʥʦʛʦ, ʘ ʪʘʢʦʞ ʢʦʝʬʽʮʽʻʥʪʘ ʥʘʩʠʯʝʥʥʷ ʂʅ. 

ʎʝʤʝʥʪʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʜʝʪʘʣʽ ʰʠʨʰʝ ʧʦʯʠʥʘʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ  ʧʦʙʽʯʥʽ ʧʨʦʜʫʢʪʠ, 

ʥʘʧʨʠʢʣʘʜ ʚʽʜʭʦʜʠ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ï ʜʦʤʝʥʥʽ ʰʣʘʢʠ, ʥʝʬʝʣʽʥʦʚʠʡ ʰʣʘʤ (ʚʽʜʭʦʜʠ 

ʚʠʨʦʙʥʠʮʪʚʘ ʛʣʠʥʦʟʝʤʫ) ʪʘ ʽʥ.. ɺʠʢʦʨʠʩʪʘʥʥʽ ʫ ʮʝʤʝʥʪʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʽ 

ʚʽʜʭʦʜʽʚ ʽʥʰʠʭ ʛʘʣʫʟʝʡ ï ʚʝʣʠʢʠʡ ʢʨʦʢ ʫ ʨʦʟʨʦʙʮʽ ʤʘʣʦʚʽʜʭʽʜʥʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʩʧʨʠʷʻ ʦʭʦʨʦʥʽ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʗʢ ʧʘʣʠʚʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠʨʦʜʥʠʡ ʛʘʟ, ʩʢʦʨʦʯʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʤôʷʥʦʛʦ ʚʫʛʽʣʣʷ ʽ 

ʤʘʟʫʪʫ. ʉʴʦʛʦʜʥʽ ʚʽʪʯʠʟʥʷʥʘ ʮʝʤʝʥʪʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʧʨʘʮʶʻ ʥʘ ʛʘʟʦʧʦʜʽʙʥʦʤʫ 

ʧʘʣʠʚʽ ʷʢ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʤʫ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ ʩʢʣʘʜʘʻʪʴʩʷ ʭ ʪʘʢʠʭ ʦʩʥʦʚʥʠʭ ʦʧʝʨʘʮʽʡ: 

ʚʠʜʦʙʫʪʦʢ ʚʘʧʥʷʢʫ ʽ ʛʣʠʥʠ, ʧʽʜʛʦʪʦʚʢʠ ʩʠʨʦʚʠʥʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʜʦʙʘʚʦʢ, ʱʦ ʢʦʨʠʛʫʶʪʴ ʩʢʣʘʜ ʪʘ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʧʨʠʛʦʪʫʚʘʥʥʷ ʟ ʥʠʭ ʦʜʥʦʨʽʜʥʦʾ ʩʫʤʽʰʽ ʟʘʜʘʥʦʛʦ ʩʢʣʘʜʫ, ʚʠʧʘʣʫ ʩʫʤʽʰʽ ʽ ʧʦʤʦʣʫ ʢʣʽʥʢʝʨʫ 

ʚ ʪʦʥʢʠʡ ʧʦʨʦʰʦʢ ʨʘʟʦʤ ʽʟ ʛʽʧʩʦʤ, ʘ ʽʥʢʦʣʠ ʜʦʙʘʚʢʘʤʠ. 

ɺʠʨʦʙʥʠʮʪʚʦ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ ʟʜʽʡʩʥʶʶʪʴ ʪʨʴʦʤʘ ʩʧʦʩʦʙʘʤʠ: ʤʦʢʨʠʤ, ʩʫʭʠʤ ʽ 

ʢʦʤʙʽʥʦʚʘʥʠʤ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʧʨʠʛʦʪʫʚʘʥʥʷʤ ʩʠʨʦʚʠʥʥʦʾ ʩʫʤʽʰʽ. ɿʘʣʝʞʥʦ ʚʽʜ ʧʨʠʛʦʪʫʚʘʥʥʷ 

ʩʠʨʦʚʠʥʥʦʾ ʩʫʤʽʰʽ ʨʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʦʩʥʦʚʥʠʭ ʩʧʦʩʦʙʠ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ: ʤʦʢʨʠʡ ʽ 

ʩʫʭʠʡ. 



ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 165 

 

 

ɿʘ ʤʦʢʨʠʤ ʩʧʦʩʦʙʦʤ ʩʠʨʦʚʠʥʫ ʨʦʟʤʝʣʶʶʪʴ ʽ ʟʤʽʰʫʶʪʴ ʫ ʧʨʠʩʫʪʥʦʩʪʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ. 

ʋʪʚʦʨʶʻʪʴʩʷ ʤʘʩʘ ʩʤʝʪʘʥʦ ʧʦʜʽʙʥʦʾ ʢʦʥʩʠʩʪʝʥʮʽʾ, ʷʢʘ  ʤʽʩʪʠʪʴ 32é45% ʚʦʜʠ.  

ɿʘ ʩʫʭʠʤ ʩʧʦʩʦʙʦʤ ʩʠʨʦʚʠʥʫ ʩʫʰʘʪʴ, ʨʦʟʤʝʣʶʶʪʴ ʽ ʟʤʽʰʫʶʪʴ, ʦʜʝʨʞʫʶʯʠ ʙʦʨʦʰʥʦ. ʋ 

ʢʦʤʙʽʥʦʚʘʥʦʤʫ ʩʧʦʩʦʙʽ ʩʠʨʦʚʠʥʥʫ ʩʫʤʽʰ ʛʦʪʫʶʪʴ ʤʦʢʨʠʤ ʩʧʦʩʦʙʦʤ, ʧʦʪʽʤ ʾʾ ʤʘʢʩʠʤʘʣʴʥʦ 

ʟʥʝʚʦʜʥʶʶʪʴ (ʬʽʣʴʪʨʫʶʪʴ) ʥʘ ʩʧʝʮʽʘʣʴʥʦʤʫ ʫʩʪʘʪʢʫʚʘʥʥʽ. ʆʜʝʨʞʘʥʘ ʪʠʤ ʯʠ ʽʥʰʠʤ ʩʧʦʩʦʙʦʤ ʩʫʤʽʰ 

ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʨʦʚʠʥʠ ʚʠʧʘʣʶʻʪʴʩʷ ʚ ʦʙʝʨʪʦʚʠʭ ʧʝʯʘʭ. ʂʦʞʝʥ ʽʟ ʟʘʟʥʘʯʝʥʠʭ ʩʧʦʩʦʙʽʚ ʤʘʻ ʩʚʦʾ  

ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ. ɼʦʩʠʪʴ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʻ ʤʦʢʨʠʡ ʩʧʦʩʽʙ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʠʡ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʜʣʷ ʧʝʨʝʨʦʙʣʝʥʥʷ ʤôʷʢʠʭ  ʤʘʪʝʨʽʘʣʽʚ ʟ ʚʠʩʦʢʦʶ ʚʦʣʦʛʽʩʪʶ, ʱʦ ʣʝʛʢʦ ʜʠʩʧʝʨʛʫʶʪʴʩʷ ʫ ʚʦʜʽ ʘʙʦ ʤʘʶʪʴ 

ʨʽʟʥʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ. ʄʦʢʨʠʡ ʩʧʦʩʽʙ ʜʘʻ ʟʤʦʛʫ ʦʜʝʨʞʘʪʠ ʦʜʥʦʨʽʜʥʫ ʩʠʨʦʚʠʥʥʫ ʩʫʤʽʰ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʣʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ, ʘ ʪʘʢʦʞ ʟʘʧʦʙʽʛʘʻ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʫʭʦʛʦ 

ʩʧʦʩʦʙʫ, ʧʠʣʦʫʪʚʦʨʝʥʥʶ. ʅʝʜʦʣʽʢ ʤʦʢʨʦʛʦ ʩʧʦʩʦʙʫ ʧʦʣʷʛʘʻ ʫ ʚʝʣʠʢʽʡ ʚʠʪʨʘʪʽ ʧʘʣʠʚʘ ʥʘ ʥʘʩʪʫʧʥʝ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʜʠ. 

 ɺ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʦʪʨʠʤʘʚ ʨʦʟʚʠʪʦʢ ʩʫʭʠʡ ʩʧʦʩʽʙ ʚʠʨʦʙʥʠʮʪʚʘ ʮʝʤʝʥʪʫ ʟ ʧʝʯʘʤʠ, ʦʙʣʘʜʥʘʥʠʤʠ 

ʮʠʢʣʦʥʥʠʤʠ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘʤʠ ʽ ʨʝʘʢʪʦʨʘʤʠ-ʜʝʢʘʨʙʦʥʽʟʘʪʦʨʘʤʠ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʣʽʥʽʾ 

ʟ ʧʽʯʯʶ 4,5ʭ80 ʤ ʮʠʢʣʦʥʥʠʤʠ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘʤʠ ʽ ʨʝʘʢʪʦʨʦʤ-ʜʝʢʘʨʙʦʥʽʟʘʪʦʨʦʤ ʩʢʣʘʜʘʻ 3000 ʪ 

ʢʣʽʥʢʝʨʫ ʥʘ ʜʦʙʫ. ʇʨʠ ʮʴʦʤʫ ʩʧʦʩʦʙʽ ʚʠʨʦʙʥʠʮʪʚʘ ʮʝʤʝʥʪʫ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʟʥʠʞʫʻʪʴʩʷ ʥʘ 30-40 % 

ʧʦʨʽʚʥʷʥʦ ʟ ʤʦʢʨʠʤ, ʘ ʤʝʪʘʣʦʻʤʢʽʩʪʴ ʧʽʯʥʠʭ ʘʛʨʝʛʘʪʽʚ ï ʚ 2,5é3 ʨʘʟʠ. ʊʚʝʨʜʽ  ʧʦʨʦʜʠ ʧʦʜʨʽʙʥʶʶʪʴ ʫ 

ʜʨʦʙʘʨʢʘʭ, ʘ ʙʽʣʴʰ ʤôʷʢʽ (ʛʣʠʥʘ, ʢʨʝʡʜʘ) ʧʦʜʨʽʙʥʶʶʪʴ ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ ʟ ʚʦʜʦʶ ʚ ʛʣʠʥʦʟʤʽʰʫʚʘʯʘʭ. 

ɼʨʦʙʘʨʢʘ - ʤʘʰʠʥʘ ʜʣʷ ʜʨʦʙʣʝʥʥʷ ʪʘ ʧʦʜʨʽʙʥʝʥʥʷʛʨʫʜʢʦʚʦʾ ʤʽʥʝʨʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʽʥʰʠʭ ʪʚʝʨʜʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ʈʦʟʨʽʟʥʷʶʪʴ ʱʦʢʦʚʽ, ʢʦʥʫʩʥʽ, ʚʘʣʢʦʚʽ, ʙʘʨʘʙʘʥʥʽ, ʤʦʣʦʪʢʦʚʽ ʽ ʨʦʪʦʨʥʽ ʜʨʦʙʘʨʢʠ ʪʘ ʩʪʫʧʠ, 

ʜʨʦʙʘʨʢʠ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɺʠʙʽʨ ʪʠʧʫ ʜʨʦʙʘʨʦʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʟʘʚʜʘʥʥʷʤʠ. 

ʑʦʢʦʚʽ ʽ ʢʦʥʫʩʥʽ ʜʨʦʙʘʨʢʠ ʜʣʷ ʜʨʦʙʣʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʤʽʮʥʠʭ ʽ ʩʝʨʝʜʥʴʦʾ ʤʽʮʥʦʩʪʽ, ʚʘʣʢʦʚʽ ï ʜʣʷ 

ʤʘʪʝʨʽʘʣʽʚ ʩʝʨʝʜʥʴʦʾ ʤʽʮʥʦʩʪʽ, ʫʜʘʨʥʽ ï ʜʣʷ ʤ'ʷʢʠʭ ʽ ʩʝʨʝʜʥʴʦʾ ʤʽʮʥʦʩʪʽ ʤʘʣʦʘʙʨʘʟʠʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

 

ʈʠʩ.1.ʉʭʝʤʠ ʱʦʢʦʚʠʭ ʜʨʦʙʘʨʦʢ:ʘ - ʟ ʧʨʦʩʪʠʤ ʨʫʭʦʤ ʱʦʢʠ, ʙ - ʟʽ ʩʢʣʘʜʥʠʤ ʨʫʭʦʤ ʱʦʢʠ: 1 - ʥʝʨʫʭʦʤʘ ʱʦʢʘ; 2 - 

ʨʫʭʦʤʘ ʱʦʢʘ; 3 - ʨʦʟʧʽʨʥʽ ʧʣʠʪʠ; 4 - ʰʘʪʫʥ; 5 - ʚʽʩʴ; 6 - ʝʢʩʮʝʥʪʨʠʢʦʚʠʡ ʚʘʣ. 

ʋ ʨʫʭʦʤ ʱʦʢʠ (ʨʠʩ.2 ʘ) ʚʠʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ ʟʘʚʘʥʪʘʞʫʻʪʴʩʷ ʟʚʝʨʭʫ ʚ ʨʦʙʦʯʠʡ ʧʨʦʩʪʽʨ ʤʽʞ 

ʨʫʭʦʤʦʶ 1 ʽ ʥʝʨʫʭʦʤʦʶ 2 ʱʦʢʘʤʠ. ʇʨʠ ʦʙʝʨʪʘʥʥʽ ʝʢʩʮʝʥʪʨʠʢʦʚʦʛʦ ʚʘʣʫ6 ʰʘʪʫʥ 4 ʨʫʭʘʻʪʴʩʷ ʫ 

ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʡʦʛʦ ʨʫʭ ʯʝʨʝʟ ʨʦʟʧʽʨʥʽ ʧʣʠʪʠ 3 ʧʝʨʝʜʘʻʪʴʩʷ ʨʫʭʦʤʽʡ ʱʦʮʽ 2. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʨʫʭ ʰʘʪʫʥʘʚʛʦʨʫ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʘʙʣʠʞʝʥʥʷʤ ʨʫʭʦʤʦʾ ʱʦʢʠ ʜʦ ʥʝʨʫʭʦʤʦʾ ʽ ʜʨʦʙʣʝʥʥʷʤ ʤʘʪʝʨʽʘʣʫ. 

ʇʨʠ ʨʫʩʽ ʰʘʪʫʥʘʫʥʠʟ ʨʫʭʦʤʘ ʱʦʢʘ ʚʽʜʭʦʜʠʪʴ ʚʽʜ ʥʝʨʫʭʦʤʦʾ, ʫ ʮʝʡ ʯʘʩ ʟʜʽʡʩʥʶʻʪʴʩʷ ʨʦʟʚʘʥʪʘʞʝʥʥʷ 

ʜʨʦʙʣʝʥʦʛʦ ʧʨʦʜʫʢʪʫ ʧʽʜ ʜʨʦʙʘʨʢʫ. 

ʊʝʭʥʦʣʦʛʽʯʥʫ ʩʭʝʤʫ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ ʟʘ ʩʫʭʠʤ ʩʧʦʩʦʙʦʤ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ.2. 

ɺʠʜʦʙʫʪʽ ʢʘʨôʻʨʥʠʤ ʩʧʦʩʦʙʦʤ ʚʘʧʥʷʢ ʽ ʛʣʠʥʫ ʧʦʜʨʽʙʥʶʶʪʴ, ʩʫʰʘʪʴ ʜʦ ʚʦʣʦʛʦʩʪʽ ~ 1 %, ʧʽʩʣʷ 

ʯʦʛʦ ʨʦʟʤʝʣʶʶʪʴ ʜʦ ʩʪʘʥʫ ʙʦʨʦʰʥʘ. ʈʦʟʤʝʣʝʥʥʷ ʽ ʩʫʰʽʥʥʷ ʩʠʨʦʚʠʥʥʦʾ ʩʫʤʽʰʽ ʜʦʮʽʣʴʥʦ ʟʜʽʡʩʥʶʚʘʪʠ 

ʦʜʥʦʯʘʩʥʦ ʚ ʦʜʥʦʤʫ ʘʧʘʨʘʪʽ ï ʩʝʧʘʨʘʪʦʨʥʦʤʫ ʤʣʠʥʽ. ʉʠʨʦʚʠʥʥʫ ʩʫʤʽʰ ʟʘʜʘʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʢʣʘʜʫ 

ʦʪʨʠʤʫʶʪʴ ʜʦʟʫʚʘʥʥʷʤ ʩʠʨʦʚʠʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʤʣʠʥ. ʉʢʣʘʜ ʨʦʟʤʝʣʝʥʦʾ ʩʫʤʽʰʽ ʫʩʝʨʝʜʥʶʶʪʴ ʽ 

ʢʦʨʠʛʫʶʪʴ ʫ ʩʧʝʮʽʘʣʴʥʠʭ ʟʤʽʰʫʚʘʣʴʥʠʭ ʩʠʣʦʩʘʭ, ʧʝʨʝʩʠʧʘʶʯʠ ʤʘʪʝʨʽʘʣ ʟ ʦʜʥʦʛʦ ʩʠʣʦʩʘ ʚ ʽʥʰʠʡ ʘʙʦ 

ʟʜʽʡʩʥʶʶʯʠ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʩʪʠʩʥʝʥʠʤ ʧʦʚʽʪʨʷʤ. ʉʶʜʠ ʞ ʜʦʜʘʪʢʦʚʦ ʧʦʜʘʶʪʴ ʩʠʨʦʚʠʥʥʝ ʙʦʨʦʰʥʦ ʽʟ 

ʚʽʜʦʤʠʤ ʚʤʽʩʪʦʤ ʉʘʉʆ3 (ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʪʨʝʙʠ ʚʠʩʦʢʠʤ ʘʙʦ ʥʠʟʴʢʠʤ).  

https://uk.wikipedia.org/wiki/%D0%9C%D0%B0%D1%88%D0%B8%D0%BD%D0%B0
https://uk.wikipedia.org/wiki/%D0%94%D1%80%D0%BE%D0%B1%D0%BB%D0%B5%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B4%D1%80%D1%96%D0%B1%D0%BD%D0%B5%D0%BD%D0%BD%D1%8F
https://uk.wikipedia.org/w/index.php?title=%D0%95%D0%BA%D1%81%D1%86%D0%B5%D0%BD%D1%82%D1%80%D0%B8%D0%BA%D0%BE%D0%B2%D0%B8%D0%B9_%D0%B2%D0%B0%D0%BB&action=edit&redlink=1
https://uk.wikipedia.org/wiki/%D0%A8%D0%B0%D1%82%D1%83%D0%BD
https://uk.wikipedia.org/wiki/%D0%A8%D0%B0%D1%82%D1%83%D0%BD
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ʈʠʩ.2. ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʦʪʨʠʤʘʥʥʷ ʮʝʤʝʥʪʫ ʟʘ ʩʫʭʠʤ ʩʧʦʩʦʙʦʤ: 1- ʙʫʥʢʝʨ ʚʘʧʥʷʢʫ; 2 ïɦ ʦʢʦʚʘ ʜʨʦʙʘʨʢʘ, 3 ï 

ʤʦʣʦʪʢʦʚʘ ʜʨʦʙʘʨʢʘ; 4 ï ʙʫʥʢʝʨ ʛʣʠʥʠ; 5 ï ʚʘʣʢʦʚʘ ʜʨʦʙʘʨʢʘ; 6 - ʦʙôʻʜʥʘʥʠʡ ʩʢʣʘʜ ʩʠʨʦʚʠʥʠ; 7 ï ʤʝʣʴʥʠʢʘ; 8- ʮʠʢʣʦʥ-

ʦʩʘʜʞʫʚʘʯ; 9 ï ʧʨʦʤʽʞʢʽʚ ʩʠʣʦʩ; 10 ï ʩʝʧʘʨʘʪʦʨ; 11 ï ʤʣʠʥ; 12- ʛʦʤʦʛʝʥʠʟʘʮʽʡʥʠʡ ʩʠʣʦʩ; 15 ï ʟʘʧʘʩʥʠʡ ʩʠʣʦʩ; 14 ï ʧʽʯ ʟ 

ʮʠʢʣʦʥʥʠʤʠ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘʤʠ; 15 ï ʭʦʣʦʜʠʣʴʥʠʢ; 16 ï ʩʢʣʘʜ ʢʣʽʥʢʝʨʫ ʽ ʜʦʤʽʰʦʢ; 17 ï ʤʣʠʥ; 18 ï ʮʝʤʝʥʪʥʠʡ ʩʠʣʦʩ. 

ʇʝʨʝʜ ʚʠʧʘʣʶʚʘʥʥʷʤ ʩʠʨʦʚʠʥʥʫ ʩʫʤʽʰ ʜʦʜʘʪʢʦʚʦ ʟʚʦʣʦʞʫʶʪʴ ʜʦ 12é14 % ʽ ʧʦʜʘʶʪʴ ʚ 

ʦʙʝʨʪʦʚʫ ʧʽʯ, ʷʢʘ ʤʘʻ ʜʽʘʤʝʪʨ ʚʽʜ 3 ʜʦ 5 ʤʽ ʜʦʚʞʠʥʫ ʚʽʜ 51 ʜʦ 180 ʤ ʽ ʙʽʣʴʰʝ. ʋ ʩʝʨʝʜʠʥʽ ʧʽʯ ʤʘʻ 

ʚʦʛʥʝʪʨʠʚʢʝ ʬʫʪʝʨʫʚʘʥʥʷ. ʄʘʢʩʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʝʯʽ ʜʦʩʷʛʘʻ 14500 ʉ. ɻʘʟʠ ʽ ʤʘʪʝʨʽʘʣʠ 

ʨʫʭʘʶʪʴʩʷ ʚ ʥʽʡ ʧʨʦʪʠʪʝʯʽʻʶ. ʊʫʪ ʫʪʚʦʨʶʻʪʴʩʷ ʢʣʽʥʢʝʨ, ʷʢʠʡ ʥʘ ʚʠʭʦʜʽ ʟ ʧʝʯʽ ʤʘʻ ʪʝʤʧʝʨʘʪʫʨʫ 

800é10000 ʉ ʽ ʜʘʣʽ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʧʦʚʽʪʨʷʤ ʚ ʙʘʨʘʙʘʥʥʦʤʫ ʭʦʣʦʜʠʣʴʥʠʢʫ ʜʦ 50é2000 ʉ.ʇʦʚʽʪʨʷ ʚ 

ʮʴʦʤʫ ʭʦʣʦʜʠʣʴʥʠʢʫ ʥʘʛʨʽʚʘʻʪʴʩʷ ʽ ʧʦʜʘʻʪʴʩʷ ʚ ʧʽʯ ʜʣʷ ʩʧʘʣʶʚʘʥʥʷ ʧʘʣʠʚʘ. ʆʭʦʣʦʜʞʝʥʠʡ ʢʣʽʥʢʝʨ 

ʚʠʣʝʞʫʻʪʴʩʷ ʧʨʦʪʷʛʦʤ 10-15 ʜʽʙ ʥʘ ʩʢʣʘʜʽ, ʜʝ ʡʦʛʦ ʧʝʨʽʦʜʠʯʥʦ ʧʝʨʝʤʽʱʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʛʨʝʡʬʝʨʥʦʛʦ ʢʨʘʥʘ ʜʣʷ ʢʨʘʱʦʛʦ ʢʦʥʪʘʢʪʫ ʟ ʧʦʚʽʪʨʷʤ. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʢʣʽʥʢʝʨ ʧʦʜʘʶʪʴ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʨʦʟʤʝʣʶʚʘʥʥʷ ʚ ʮʝʤʝʥʪʥʽ ʙʘʛʘʪʦʢʘʤʝʨʥʽ ʪʨʫʙʯʘʩʪʽ ʤʣʠʥʠ ʨʘʟʦʤ ʽʟ ʛʽʧʩʦʤ, 

ʛʽʜʨʘʚʣʽʯʥʠʤʠ ʪʘ ʽʥʰʠʤʠ ʜʦʙʘʚʢʘʤʠ. ɯʟ ʤʣʠʥʽʚ ʪʦʚʘʨʥʠʡ ʮʝʤʝʥʪ ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʥʘ ʩʢʣʘʜ ʩʠʣʦʩʥʦʛʦ 

ʪʠʧʫ, ʜʝ ʚʽʥ ʧʘʢʫʻʪʴʩʷ ʫ ʤʽʰʢʠ. 

ʇʦʨʪʣʘʥʜʮʝʤʝʥʪ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʜʣʷ ʙʝʪʦʥʥʠʭ ʽ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʫ 

ʥʘʜʟʝʤʥʠʭ, ʧʽʜʟʝʤʥʠʭ ʽ ʧʽʜʚʦʜʥʠʭ ʩʧʦʨʫʜʘʭ. ʎʝʡ ʮʝʤʝʥʪ ʪʘʢʦʞ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʘʟʙʦʮʝʤʝʥʪʥʠʭ ʪʘ ʽʥʰʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ.  
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ʃ. ʄʦʣʦʢʦʩʪ, ʚʠʢʣʘʜʘʯ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɼʦʙʫʚʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴï ʩʫʢʫʧʥʽʩʪʴ ʛʘʣʫʟʝʡ ʽ ʚʠʨʦʙʥʠʮʪʚ ʟ ʜʦʙʫʚʘʥʥʷ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʫ 

ʚʠʛʣʷʜʽ ʪʚʝʨʜʠʭ ʧʦʨʽʜ (ʚʫʛʽʣʣʷ, ʨʫʜʘ ʪʘ ʤʽʥʝʨʘʣʠ), ʚ ʨʽʜʢʦʤʫ (ʥʘʬʪʘ) ʪʘ ʛʘʟʦʧʦʜʽʙʥʦʤʫ (ʧʨʠʨʦʜʥʠʡ 

ʛʘʟ) ʩʪʘʥʘʭ. ɼʦʙʫʚʘʥʥʷ ʟʜʽʡʩʥʶʶʪʴ ʨʦʟʨʦʙʣʝʥʥʷʤ ʨʦʜʦʚʠʱ ʧʽʜʟʝʤʥʠʤ ʽ ʚʽʜʢʨʠʪʠʤ ʩʧʦʩʦʙʘʤʠ ʘʙʦ 

ʙʫʨʽʥʥʷʤ ʩʚʝʨʜʣʦʚʠʥ. ɼʦʙʫʚʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʟʘʡʤʘʻ 16,5 % ʚʘʣʦʚʦʾ ʜʦʜʘʥʦʾ ʚʘʨʪʦʩʪʽ ʫ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɼʦ ʾʾ ʩʢʣʘʜʫ ʚʭʦʜʷʪʴ ʪʘʢʽ ʛʘʣʫʟʽ: ʧʘʣʠʚʦʜʦʙʫʚʥʘ, ʛʽʨʥʠʯʦʨʫʜʥʘ, ʛʽʨʥʠʯʦʭʽʤʽʯʥʘ, 

ʥʝʨʫʜʥʘ, ʟʘʛʦʪʽʚʣʷ ʜʝʨʝʚʠʥʠ ʪʘ ʽʥ. ɼʽʷʣʴʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ ʚ ʜʦʙʫʚʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚʢʣʶʯʘʻ ʪʘʢʦʞ 

ʜʦʜʘʪʢʦʚʽ  ʧʨʦʮʝʩʠ: ʧʦʜʨʽʙʥʝʥʥʷ, ʩʦʨʪʫʚʘʥʥʷ, ʦʩʫʰʝʥʥʷ, ʦʯʠʱʝʥʥʷ, ʟʙʘʛʘʯʝʥʥʷ ʪʘ ʘʛʣʦʤʝʨʘʮʽʶ 

ʚʫʛʽʣʣʷ ʽ ʨʫʜ, ʟʥʝʚʦʜʥʝʥʥʷ ʪʘ ʟʥʝʩʦʣʝʥʥʷ ʥʘʬʪʠ, ʟʨʽʜʞʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʪʦʱʦ. ʇʨʦʜʫʢʮʽʷ 

ʜʦʙʫʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʻ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʧʝʨʝʨʦʙʥʦʾ  ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ 

ʙʫʜʽʚʥʠʮʪʚʽ, ʪʨʘʥʩʧʦʨʪʥʽʡ  ʩʬʝʨʽ. ʉʫʯʘʩʥʘ ʜʦʙʫʚʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ï ʦʜʥʘ ʟ ʧʨʦʚʽʜʥʠʭ ʛʘʣʫʟʝʡ 

ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ. ɰʾ ʛʘʣʫʟʝʚʘ ʦʨʛʘʥʽʟʘʮʽʷ ʚʢʣʶʯʘʻ ʜʚʽ ʛʨʫʧʠ: ʜʦʙʫʚʘʥʥʷ ʝʥʝʨʛʦʥʦʩʽʾʚ ʽ ʜʦʙʫʚʘʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʤʽʥʝʨʘʣʽʚ. ɼʦ 1-ʾ ʚʭʦʜʷʪʴ ʜʦʙʫʚʘʥʥʷ, ʟʙʘʛʘʯʝʥʥʷ ʪʘ ʘʛʣʦʤʝʨʘʮʽʷ ʢʘʤôʷʥʦʛʦ ʚʫʛʽʣʣʷ, 

ʣʽʛʥʽʪʫ (ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ) ʪʘ ʪʦʨʬʫ, ʜʦʙʫʚʘʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ (ʩʠʨʦʾ ʥʘʬʪʠ, ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, 

ʙʽʪʫʤʽʥʦʟʥʠʭ ʩʣʘʥʮʽʚ ʽ ʧʽʩʢʦʚʠʢʫ) ʪʘ ʧʦʚôʷʟʘʥʽ ʟ ʮʠʤ ʧʦʩʣʫʛʠ, ʜʦʙʫʚʘʥʥʷ ʫʨʘʥʦʚʦʾ ʪʘ ʪʦʨʽʻʚʦʾ ʨʫʜ; ʜʦ 

2-ʾ ï ʜʦʙʫʚʘʥʥʷ, ʟʙʘʛʘʯʝʥʥʷ ʪʘ ʘʛʣʦʤʝʨʘʮʽʷ ʟʘʣʽʟʥʠʭ ʨʫʜ ʽ ʨʫʜ ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ, ʜʦʙʫʚʘʥʥʷ ʪʘ 

ʧʝʨʚʠʥʥʝ ʦʙʨʦʙʣʝʥʥʷ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʽ ʙʫʜʽʚʝʣʴʥʦʛʦ ʢʘʤʝʥʶ, ʚʘʧʥʷʢʫ, ʛʽʧʩʫ, ʢʨʝʡʜʠ, ʛʣʠʥʠʩʪʦʛʦ 

ʩʣʘʥʮʶ, ʜʦʙʫʚʘʥʥʷ ʧʽʩʢʫ, ʛʨʘʚʽʶ, ʛʣʠʥʠ ʪʘ ʢʘʦʣʽʥʫ, ʜʦʙʫʚʘʥʥʷ ʤʽʥʝʨʘʣ. ʩʠʨʦʚʠʥʠ ʜʣʷ ʭʽʤʽʯʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʚʠʨʦʙʥʠʮʪʚʘ ʜʦʙʨʠʚ, ʜʦʙʫʚʘʥʥʷ ʪʘ ʚʠʨʦʙʥʠʮʪʚʦ ʩʦʣʽ, ʜʦʙʫʚʘʥʥʷ ʘʙʨʘʟʠʚʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʘʟʙʝʩʪʫ, ʧʨʠʨʦʜʥʦʛʦ ʛʨʘʬʽʪʫ, ʪʘʣʴʢʫ, ʧʦʣʴʦʚʦʛʦ ʰʧʘʪʫ, ʜʦʨʦʛʦʮʽʥʥʦʛʦ ʢʘʤʽʥʥʷ, ʢʚʘʨʮʫ, 

ʩʣʶʜʠ, ʧʨʠʨʦʜʥʦʛʦ ʘʩʬʘʣʴʪʫ ʪʘ ʙʽʪʫʤʫ.  

ʋʢʨʘʾʥʘ ï ʫʥʽʢʘʣʴʥʘ ʤʽʥʝʨʘʣʴʥʦ-ʩʠʨʦʚʠʥʥʘ ʜʝʨʞʘʚʘ, ʙʘʛʘʪʩʪʚʘ ʥʘʜʨ ʷʢʦʾ ʟʫʤʦʚʣʝʥʽ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʾʾ ʪʝʨʠʪʦʨʽʾ. ɺʦʥʘ ʤʘʻ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʚʠʜʠ ʤʽʥʝʨʘʣʴʥʦʾ  ʩʠʨʦʚʠʥʠ, 

ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ. ʋ ʥʘʜʨʘʭ ʋʢʨʘʾʥʠ ʚʠʷʚʣʝʥʦ 

ʧʦʥʘʜ 200 ʚʠʜʽʚ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʫ ʤʘʡʞʝ 20-ʪʠ ʪʠʩ. ʨʦʜʦʚʠʱʘʭ ʽ ʧʨʦʷʚʣʝʥʥʷʭ, ʟ ʷʢʠʭ 7667 ʨʦʜʦʚʠʱ 

94-ʭ ʚʠʜʽʚ ʩʠʨʦʚʠʥʠ ʤʘʶʪʴ ʧʨʦʤʠʩʣʦʚʝ ʟʥʘʯʝʥʥʷ ʪʘ ʟʘʨʘʭʦʚʘʥʽ ʜʦ ɼʝʨʞʘʚʥʦʛʦ ʙʘʣʘʥʩʫ ʟʘʧʘʩʽʚ. 

ʈʦʟʚʠʪʦʢ ʜʦʙʫʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʋʢʨʘʾʥʠ ʚ ʥʘʡʙʣʠʞʯʽ ʨʦʢʠ ʧʝʨʝʜʙʘʯʘʻ ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʥʷ ʚʠʜʦʙʫʪʢʫ 

ʟʦʣʦʪʘ, ʘʣʤʘʟʽʚ, ʫʨʘʥʫ, ʢʦʣʴʦʨʦʚʠʭ, ʨʽʜʢʽʩʥʠʭ ʽ ʨʽʜʢʽʩʥʦʟʝʤʝʣʴʥʠʭ ʤʝʪʘʣʽʚ, ʤʽʥʝʨʘʣ. ʩʠʨʦʚʠʥʠ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʜʦʙʨʠʚ.  

ʇʽʜʧʨʠʻʤʩʪʚʘʤʠ ʛʘʣʫʟʽ ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʠʨʦʙʣʷʻʪʴʩʷ: 27,2 % ʛʘʣʴʢʠ ʪʘ ʛʨʘʚʽʶ; 6,4 % 

ʢʘʤʝʥʶ ʜʨʦʙʣʝʥʦʛʦ; 1,8 % ʧʽʩʢʫ ʙʫʜʽʚʝʣʴʥʦʛʦ ʚʽʜ ʾʭ ʟʘʛʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʋʢʨʘʾʥʽ. 

ɺ ʦʙʣʘʩʪʽ ʧʨʘʮʶʶʪʴ ʧʦʥʘʜ 20 ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʨʦʙʥʠʮʪʚʦ ʜʦʙʫʚʥʦʾ ʛʘʣʫʟʽ, ʫ 

ʷʢʠʭ ʧʨʘʮʶʻ 5,2 ʪʠʩ. ʰʪʘʪʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ.  

ʇʽʜʧʨʠʻʤʩʪʚʘʤʠ ʛʘʣʫʟʽ ʫ 2019 ʨʦʮʽ: 

- ʨʝʘʣʽʟʦʚʘʥʦ ʧʨʦʜʫʢʮʽʾ ʥʘ 2,2 ʤʣʨʜ ʛʨʥ. (ʫ 2018 ʨʦʮʽ ï 2,2 ʤʣʨʜ. ʛʨʥ.); 

- ʟʘʙʝʟʧʝʯʝʥʦ ʧʦʨʽʚʥʷʥʦ ʟ 2018 ʨʦʢʦʤ ʟʨʦʩʪʘʥʥʷ ʚʠʧʫʩʢʫ ʛʨʘʥʽʪʫ ʥʝʦʙʨʦʙʣʝʥʦʛʦ (ʥʘ 13,7 %); 

- ʧʽʩʢʫ ʙʫʜʽʚʝʣʴʥʦʛʦ (ʥʘ 34 %); - ʢʘʤʝʥʶ ʜʨʦʙʣʝʥʦʛʦ (ʥʘ 3,1 %). 

ʈʘʟʦʤ ʟ ʮʠʤ, ʫ ʜʦʙʫʚʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʩʢʦʨʦʪʠʣʦʩʷ ʚʠʨʦʙʥʠʮʪʚʦ ʥʘ 17,5 % ʯʝʨʝʟ ʟʤʝʥʰʝʥʥʷ 

ʜʦʙʫʚʘʥʥʷ ʨʫʜ ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ ʪʘ ʽʥʰʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʪʘ ʨʦʟʨʦʙʣʝʥʥʽ ʢʘʨôʻʨʽʚ. 

ʇʘʣʠʚʦʜʦʙʫʚʥʘ ʛʘʣʫʟʴ ʻ ʦʩʥʦʚʦʶ ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʝʪʠʢʠ ʢʨʘʾʥʠ, ʷʢʘ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʩʪʚʦʨʶʻ 

ʫʤʦʚʠ ʜʣʷ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘ ʙʘʟʽ ʩʫʯʘʩʥʠʭ  ʪʝʭʥʦʣʦʛʽʡ ʚʩʽʭ ʽʥʰʠʭ ʛʘʣʫʟʝʡ ʤʘʪʝʨʽʘʣʴʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ. ʇʘʣʠʚʦ ï ʮʝ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ, ʷʢʽ ʟʜʘʪʥʽ ʧʨʠ ʚʠʩʦʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʚʩʪʫʧʘʪʠ ʚ ʭʽʤʽʯʥʫ 

ʨʝʘʢʮʽʶ ʟ ʢʠʩʥʝʤ ʧʦʚʽʪʨʷ ʽ ʚʠʜʽʣʠʪʠ ʧʝʚʥʫ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ. 

ʂʦʢʩʦʭʽʤʽʯʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʜʦʚʛʽ ʨʦʢʠ ʚʚʘʞʘʣʘʩʷ ʯʘʩʪʠʥʦʶ ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʽ ʚ 



ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 168 

 

 

ʩʠʣʫ ʩʚʦʻʾ ʩʧʝʮʠʬʽʢʠ, ʷʢʘ ʧʦʣʷʛʘʻ ʫ ʧʨʦʤʽʞʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʫ ʚʠʨʦʙʥʠʯʦʤʫ ʣʘʥʮʶʛʫ çʚʫʛʽʣʣʷ-ʢʦʢʩ-

ʤʝʪʘʣè, ʟʘʚʞʜʠ ʙʫʣʘ ʟʘʢʨʠʪʦʶ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʛʘʣʫʟʟʶ. ʇʨʦ ʮʝ ʩʚʽʜʯʠʪʴ 

ʚʽʜʩʫʪʥʽʩʪʴ ʦʢʨʝʤʦʾ ʩʪʘʪʠʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʧʦʢʘʟʥʠʢʽʚ ʨʦʙʦʪʠ ʢʦʢʩʦʭʽʤʽʯʥʦʾ ʛʘʣʫʟʽ ʜʦ 2000 ʨ., 

ʦʢʨʽʤ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʦʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʢʩʫ ʚ ʋʢʨʘʾʥʽ ʪʘ ʧʦ ʦʙʣʘʩʪʷʭ. ʅʘ ʩʴʦʛʦʜʥʽ ʞ ʽʩʥʫʻ ʪʨʠ 

ʥʝʟʘʣʝʞʥʽ ʛʘʣʫʟʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘ ʩʘʤʝ: ʚʫʛʽʣʴʥʘ, ʢʦʢʩʦʭʽʤʽʯʥʘ ʪʘ ʤʝʪʘʣʫʨʛʽʡʥʘ. ʋ 2007 ʨ. ʚ ʋʢʨʘʾʥʽ 

ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ 18,7 ʤʣʥ. ʪ. ʜʦʤʝʥʥʦʛʦ ʢʦʢʩʫʚʠʢʦʨʠʩʪʘʥʦ 28,1 ʤʣʥ ʪ ʚʫʛʽʣʴʥʠʭ ʢʦʥʮʝʥʪʨʘʪʽʚ, ʧʨʠ 

ʮʴʦʤʫ ʯʘʩʪʢʘ ʫʢʨʘʾʥʩʴʢʦʛʦ ʚʫʛʽʣʣʷ ʫ ʰʠʭʪʽ ʩʪʘʥʦʚʠʣʘ 66,5 %, ʘ 33,5 % ï ʽʤʧʦʨʪʥʦʛʦ ʚʫʛʽʣʣʷ 

(ʥʘʡʙʽʣʴʰʝ ʟ ʈʦʩʽʾ). ɿʛʽʜʥʦ ʟ ʧʣʘʥʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʯʘʚʫʥʫ ʚ ʋʢʨʘʾʥʽ ʦʯʽʢʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʧʦʪʨʝʙʠ ʚ 

ʢʦʢʩʽ ʽ ʟʙʽʣʴʰʝʥʥʷ ʡʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʎʝ ʦʙʫʤʦʚʣʶʻ ʟʙʽʣʴʰʝʥʥʷ ʧʦʪʨʝʙʠ ʫ ʚʫʛʽʣʴʥʠʭ ʢʦʥʮʝʥʪʨʘʪʘʭ 

ʜʣʷ ʢʦʢʩʫʚʘʥʥʷ ï ʟ 28 ʤʣʥ ʪ ʫ 2007 ʨ. ʜʦ 41 ʤʣʥ.ʪ ʫ 2015 ʨ.  

ʆʩʥʦʚʥʦʶ ʩʠʨʦʚʠʥʦʶ ʢʦʢʩʦʭʽʤʽʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚ ʋʢʨʘʾʥʽ ʻ ʢʦʢʩʽʚʥʝ ʚʫʛʽʣʣʷ ɼʦʥʝʮʴʢʦʛʦ 

ʢʘʤ'ʷʥʦʚʫʛʽʣʴʥʦʛʦ ʙʘʩʝʡʥʫ. ʂʦʢʩʦʭʽʤʽʯʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʫ ʩʚʦʻʤʫ ʨʦʟʤʽʱʝʥʥʽ ʪʷʞʽʻ ʜʦ ʤʝʪʘʣʫʨʛʽʡʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʨʘʡʦʥʽʚ ʚʠʜʦʙʫʚʘʥʥʷ ʚʫʛʽʣʣʷ. ɻʦʣʦʚʥʽ ʨʘʡʦʥʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚ ʚ ʋʢʨʘʾʥʽ ï 

ɼʦʥʙʘʩ ʽ ʇʨʠʜʥʽʧʨʦʚ'ʷ. ʅʘʡʙʽʣʴʰʽ ʢʦʢʩʦʭʽʤʽʯʥʽ ʟʘʚʦʜʠ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ɼʦʥʝʮʴʢʽʡ ʦʙʣʘʩʪʽ: ɸʚʜʽʾʩʴʢʠʡ, 

ʄʘʨʽʫʧʦʣʴʩʴʢʠʡ; ʫ ʃʫʛʘʥʩʴʢʽʡ ʦʙʣʘʩʪʽ ï ʂʦʤʫʥʘʨʩʴʢʠʡ; ʫ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ï ʂʨʠʚʦʨʽʟʴʢʠʡ, 

ɼʥʽʧʨʦʜʟʝʨʞʠʥʩʴʢʠʡ. 

ʂʦʢʩʫʚʘʥʥʷ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʮʝʩʽʚ ʧʝʨʝʨʦʙʣʝʥʥʷʤ ʢʘʤôʷʥʦʛʦ ʚʫʛʽʣʣʷ. 

ʇʨʦʜʫʢʪʘʤʠ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʻ ʢʦʢʩ (ʦʩʥʦʚʥʠʡ ʧʨʦʜʫʢʪ), ʢʦʢʩʦʚʠʡ ʛʘʟ, ʩʤʦʣʠ, ʤʘʩʣʘ ʪʘ ʽʥʰʽ ʨʝʯʦʚʠʥʠ. 

ɼʣʷ ʢʦʢʩʫʚʘʥʥʷ  ʧʨʠʜʘʪʥʝ ʪʘʢ ʟʚʘʥʝ ʢʦʢʩʽʚʥʝ ʚʫʛʽʣʣʷ, ʷʢʝ ʟʜʘʪʥʝ ʧʝʨʝʭʦʜʠʪʠ ʫ ʧʣʘʩʪʠʯʥʠʡ ʩʪʘʥ. ʋ 

ʩʝʨʝʜʥʴʦʤʫ ʟ 1 ʪ. ʚʫʛʽʣʣʷ ʧʽʜ ʯʘʩ ʢʦʢʩʫʚʘʥʥʷ ʫʪʚʦʨʶʻʪʴʩʷ, ʤʘʩ.%: ʢʦʢʩʫ ï 70é80 %; ʩʤʦʣʠ ï 2é4 %; 

ʩʠʨʦʛʦ ʙʝʥʟʦʣʫ ï 0,8é1,2 %; ʢʦʢʩʦʚʦʛʦ ʛʘʟʫ ï 15é22 %; ʩʫʣʴʬʘʪʫ ʘʤʦʥʽʶ ï 1é1,2 %. ʊʘʢʘ ʩʪʘʣʽʩʪʴ 

ʚʠʭʦʜʽʚ ʧʨʦʜʫʢʪʽʚ ʢʦʢʩʫʚʘʥʥʷ ʟʫʤʦʚʣʝʥʘ ʪʠʤ, ʱʦ ʢʦʢʩʫʚʘʥʥʶ ʷʢ ʮʽʣʴʦʚʦʤʫ ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ 

ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʢʦʢʩʫ ʧʽʜʣʷʛʘʶʪʴ ʪʽʣʴʢʠ ʩʧʝʮʽʘʣʴʥʽ ʩʦʨʪʠ ʚʫʛʽʣʣʷ ʘʙʦ ʾʭ ʩʫʤʽʰʽ (ʰʠʭʪʠ). ʂʨʽʤ ʪʦʛʦ, 

ʚʠʷʚʣʷʻʪʴʩʷ ʥʝʚʽʣʶʶʯʘ ʜʽʷ ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʟʘ ʷʢʦʾ ʚʩʽ ʩʧʦʣʫʢʠ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʫ ʥʘʡʙʽʣʴʰ 

ʪʝʨʤʦʩʪʘʙʽʣʴʥʽ ʬʦʨʤʠ. ʂʦʢʩʫʚʘʥʥʷ ʚʫʛʽʣʣʷ ʧʨʦʚʦʜʷʪʴ ʫ ʢʦʢʩʦʭʽʤʽʯʥʠʭ ʧʝʯʘʭ, ʷʢʽ ʦʧʘʣʶʶʪʴʩʷ ʛʘʟʦʤ 

ʘʙʦ ʥʘʛʨʽʚʘʶʪʴʩʷ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ, ʢʦʢʩʫʚʘʥʥʷ ʚʘʞʢʠʭ ʧʨʦʜʫʢʪʽʚ ʧʝʨʝʨʦʙʢʠ ʥʘʬʪʠ ï ʫ 

ʤʝʪʘʣʽʯʥʠʭ ʢʫʙʘʭ ʘʙʦ ʩʧʝʮʽʘʣʴʥʠʭ ʧʝʯʘʭ. ʇʦʜʨʽʙʥʝʥʝ ʢʘʤôʷʥʝ ʚʫʛʽʣʣʷ ʟʘʚʘʥʪʘʞʫʶʪʴ ʫ ʩʧʝʮʽʘʣʴʥʽ 

ʢʘʤʝʨʠ ï ʢʦʢʩʦʚʽ ʧʝʯʽ, ʷʢʽ ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʠʚʘʶʪʴʩʷ, ʽ ʥʘʛʨʽʚʘʶʪʴʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʱʝ 10000ʉ. ʋ 

ʨʝʟʫʣʴʪʘʪʽ ʢʦʢʩʫʚʘʥʥʷ ʧʘʣʠʚʦ ʨʦʟʢʣʘʜʘʻʪʴʩʷ ʟ ʫʪʚʦʨʝʥʥʷʤ ʣʝʪʢʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ʪʚʝʨʜʦʛʦ ʟʘʣʠʰʢʫ ï 

ʢʦʢʩʫ. ʂʦʢʩ ï ʧʦʨʠʩʪʠʡ ʪʚʝʨʜʠʡ ʧʨʦʜʫʢʪ (ʧʦʨʠʩʪʽʩʪʴ 50-55 %), ʷʢʠʡ ʤʽʪʠʪʴ (ʤʘʩ.%): ʉ ï 94é96; ʅ ï 

1,5 %; ʆ -1,5é2. ʗʢʽʩʪʴ ʢʦʢʩʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʡʦʛʦ ʪʚʝʨʜʽʩʪʶ, ʪʝʧʣʦʪʚʦʨʥʦʶ ʟʜʘʪʥʽʩʪʶ (~ 

31400 ʢɼʞ/ʢʛ), ʛʦʨʶʯʽʩʪʶ (ʭʘʨʘʢʪʝʨʠʟʫʻ ʰʚʠʜʢʽʩʪʴ ʛʦʨʽʥʥʷ). ɿ ʣʝʪʢʠʭ ʧʨʦʜʫʢʪʽʚ (ʢʦʢʩʦʚʦʛʦ ʛʘʟʫ) 

ʦʜʝʨʞʫʶʪʴ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʫ ʩʤʦʣʫ, ʘʤʽʘʢ, ʙʝʥʟʦʣ, ʩʽʨʢʦʚʦʜʝʥʴ, ʢʨʝʟʦʣ, ʬʝʥʦʣ, ʥʘʬʪʘʣʽʥ, ʩʪʠʨʦʣ, 

ʢʩʠʣʦʣ, ʪʦʣʫʦʣ ʪʘ ʽʥ. ɸʣʝ ʦʩʥʦʚʥʠʡ ʧʨʦʜʫʢʪ ʢʦʢʩʫʚʘʥʥʷ ï ʢʦʢʩ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʚʽʜʥʦʚʥʠʢ ʽ 

ʧʘʣʠʚʦ ʚ ʤʝʪʘʣʫʨʛʽʡʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʂʦʢʩ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢʦʞ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʜʽʚ 

ʜʣʷ ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚ. 
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ʋɼʂ 338 

ʉʋʏɸʉʅʀʁ ʉʊɸʅ ʊɸ ʇɽʈʉʇɽʂʊʀɺʀ ʈʆɿɺʀʊʂʋ ʇɸʃʀɺʅʆ-

ɽʅɽʈɻɽʊʀʏʅʆɻʆ ʂʆʄʇʃɽʂʉʋ 

ɸ. ʇʝʯʝʥʘ, ʩʪ. ʛʨ. ʆʆ-19, 

ʃ. ʄʦʣʦʢʦʩʪ, ʚʠʢʣʘʜʘʯ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʇʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʠʡ ʢʦʤʧʣʝʢʩ (ʇɽʂ) ʋʢʨʘʾʥʠ ʘʙʦ ʧʨʦʩʪʦ ɽʥʝʨʛʝʪʠʢʘ ï ʮʝ ʛʘʣʫʟʴ ʝʢʦʥʦʤʽʢʠ, 

ʷʢʘ ʦʭʦʧʣʶʻ ʜʽʷʣʴʥʽʩʪʴ ʟ ʨʦʟʚʽʜʫʚʘʥʥʷ ʽ ʚʠʜʦʙʫʪʢʫ, ʧʝʨʝʨʦʙʢʠ ʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʙʝʨʽʛʘʥʥʷ ʽ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʧʝʨʝʜʘʯʽ ʽ ʨʦʟʧʦʜʽʣʫ, ʪʦʨʛʽʚʣʽ ʽ ʟʙʫʪʫ ʯʠ ʧʨʦʜʘʞʫ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʨʦʜʫʢʪʽʚ - ʧʘʣʠʚʘ, 

ʝʣʝʢʪʨʠʯʥʦʾ ʽ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ. 

ɽʥʝʨʛʝʪʠʢʘ ʙʫʣʘ ʽ ʟʘʣʠʰʘʻʪʴʩʷ ʛʦʣʦʚʥʦʶ ʩʪʨʘʪʝʛʽʯʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ, 

ʦʩʥʦʚʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʩʽʭ ʚʠʜʽʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʩʫʩʧʽʣʴʩʪʚʘ. ʊʦʤʫ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʷ 

ʥʘʧʨʷʤʽʚ ʾʾ ʨʦʟʚʠʪʢʫ ʻ ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ, ʧʦʣʽʪʠʯʥʦʾ ʪʘ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʥʝʟʘʣʝʞʥʦʩʪʽ, ʥʝʫʭʠʣʴʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʇʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʠʡ ʢʦʤʧʣʝʢʩ ʋʢʨʘʾʥʠ, ʩʬʦʨʤʦʚʘʥʠʡ ʩʚʦʛʦ ʯʘʩʫ ʷʢ ʩʢʣʘʜʦʚʘ ʯʘʩʪʠʥʘ 

ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʉʈʉʈ, ʥʝ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʚʽʜʧʦʚʽʜʘʻ ʫʤʦʚʘʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ɽʥʝʨʛʝʪʠʢʠ ʚ ʥʝʟʘʣʝʞʥʽʡ ʜʝʨʞʘʚʽ. 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʦʩʥʦʚʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ɽʥʝʨʛʝʪʠʢʠ ʻ:  

ʇʦ-ʧʝʨʰʝ, ʚʠʩʦʢʘ ʝʥʝʨʛʦʻʤʥʽʩʪʴɺɺʇ ʋʢʨʘʾʥʠ, ʷʢʘ ʩʢʣʘʜʘʻ ʚʽʩʽʤʜʝʩʷʪ ʯʦʪʠʨʠ ʩʦʪʠʭ ʢʽʣʦʛʨʘʤ 

ʫʤʦʚʥʦʛʦ ʧʘʣʠʚʘ ʥʘ ʦʜʠʥ ʜʦʣʘʨ ʉʐɸ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʘʨʠʪʝʪʫ ʨʝʘʣʴʥʦʾ ʢʫʧʽʚʝʣʴʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ, 

ʱʦ ʧʝʨʝʚʠʱʫʻ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʚ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʫ ʜʚʘ-ʪʨʠ ʨʘʟʠ.ʈʝʟʫʣʴʪʘʪʦʤ ʚʠʩʦʢʦʾ 

ʝʥʝʨʛʦʻʤʥʦʩʪʽ ʻ ʥʘʜʤʽʨʥʝ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʽ ʧʦʩʪʽʡʥʝ ʟʨʦʩʪʘʥʥʷ ʽʤʧʦʨʪʫ 

ʚʫʛʣʝʚʦʜʥʽʚ ʚ ʋʢʨʘʾʥʫ. 

ʇʦ-ʜʨʫʛʝ, ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥʦʙôʻʢʪʽʚ ɽʥʝʨʛʝʪʠʢʠ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʢʨʠʪʠʯʥʠʤ ʨʽʚʥʝʤ ʟʥʦʰʝʥʦʩʪʽ ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ, ʟʥʠʞʝʥʥʷʤ ʥʘʜʽʡʥʦʩʪʽ ʨʦʙʦʪʠ ʝʥʝʨʛʝʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ, 

ʟʦʢʨʝʤʘ, ʨʽʚʝʥʴ ʟʥʦʰʝʥʦʩʪʽ ʩʪʘʥʦʚʠʪʴ ʚʽʜ ʰʝʩʪʠ ʜʝʩʷʪʠ ʜʦ ʩʝʤʠ ʜʝʩʷʪʠ ʚʽʜʩʦʪʢʽʚ. 

ʇʦ-ʪʨʝʪʻ, ʚʽʜʩʫʪʥʽʩʪʴ ʜʠʚʝʨʩʠʬʽʢʘʮʽʾ ʜʞʝʨʝʣ ʧʦʩʪʘʯʘʥʥʷ ʧʝʨʚʠʥʥʠʭ ʝʥʝʨʛʦʧʨʦʜʫʢʪʽʚ - 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, ʥʘʬʪʠ, ʷʜʝʨʥʦʛʦ ʧʘʣʠʚʘ. 

ʇʦ-ʯʝʪʚʝʨʪʝ, ʚʽʜʩʫʪʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚ ɽʥʝʨʛʝʪʠʮʽ. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʚ 

ɽʥʝʨʛʝʪʠʮʽ ʬʦʨʤʫʚʘʣʘʩʴ ʩʧʦʥʪʘʥʥʦ, ʜʽʷʣʘ, ʚ ʜʝʷʢʠʭ ʥʘʧʨʷʤʘʭ, ʚ ʽʥʪʝʨʝʩʘʭ ʦʢʨʝʤʠʭ ʛʨʫʧ ʚʧʣʠʚʫ. 

ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʜʝʨʞʘʚʘ ʚʪʨʘʪʠʣʘ ʢʦʥʪʨʦʣʴ ʥʘʜ ʘʢʪʠʚʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚ, ʚʽʜʙʫʚʩʷ ʚʽʜʪʽʢ ʧʨʦʬʝʩʽʡʥʠʭ 

ʢʘʜʨʽʚ, ʟʥʠʟʠʚʩʷ ʨʽʚʝʥʴ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʘʣʫʟʽ. ʑʦ, ʥʘ ʤʦʶ ʜʫʤʢʫ, ʻ ʦʩʥʦʚʥʦʶ 

ʧʨʦʙʣʝʤʦʶ, ʘʜʞʝ ʚ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʇɽʂ ʋʢʨʘʾʥʠ ʧʝʨʝʙʫʚʘʻ ʥʘ ʤʝʞʽ ʢʨʠʟʦʚʦʾ ʢʘʪʘʩʪʨʦʬʠ ʘʙʦ ʞ 

ʙʣʝʢʘʫʪʫ. 

ʇʝʨʩʧʝʢʪʠʚʠ: 

ʈʝʢʦʥʩʪʨʫʢʮʽʷ ʫʩʽʭ ɸɽʉ. 

ɿʘʢʽʥʯʝʥʥʷ ʙʫʜʽʚʥʠʮʪʚʘ ʊʘʰʣʠʮʴʢʦʾ ɻɸɽʉ, ʱʦ ʥʘ ʄʠʢʦʣʘʾʚʱʠʥʽ. 

ɿʘʧʫʩʢ ʥʦʚʠʭ ʧʦʪʫʞʥʠʭ ʝʥʝʨʛʦʙʣʦʢʽʚ. 

ʉʧʦʨʫʜʞʝʥʥʷ ʥʦʚʠʭ ɻɽʉ ʥʘ ʨʽʯʮʽ ʊʠʩʽ, ɼʥʽʩʪʝʨ ʪʘ ʾʭ ʧʨʠʪʦʢʘʭ. 

ɿʤʝʥʰʝʥʥʷ ʝʥʝʨʛʦʻʤʥʦʩʪʽ ɺɺʇ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʝʥʝʨʛʦʟʘʙʝʟʧʝʯʝʥʥʦʩʪʽ ʢʨʘʾʥʠ 

ɿʙʽʣʴʰʝʥʥʷ ʚʣʘʩʥʦʛʦ ʚʠʜʦʙʫʪʢʫ ʚʫʛʽʣʣʷ, ʫʨʘʥʫ, ʥʘʬʪʠ ʪʘ ʛʘʟʫ 

ɿʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʪʘ ʛʣʠʙʠʥʠ ʧʝʨʝʨʦʙʢʠ ʥʘʬʪʠ 

ɺʠʨʦʙʥʠʮʪʚʦ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʥʘ ʘʪʦʤʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʭ ʥʘ ʚʣʘʩʥʦʤʫ ʷʜʝʨʥʦʤʫ ʧʘʣʠʚʽ. 

ʋ ʧʣʘʥʘʭ ʜʦ2030 ʨʦʢʫ ʻ 15-16 ʝʥʝʨʛʦʙʣʦʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ, ʟ ʧʨʦʜʦʚʞʝʥʠʤ ʪʝʨʤʽʥʦʤ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɺʠʨʦʙʥʠʮʪʚʦ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʧʣʘʥʫʻʪʴʩʷ ʟʜʽʡʩʥʶʚʘʪʠ ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʫʨʘʥʫ ʡ ʮʠʨʢʦʥʽʶ ʚʣʘʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʫʨʘʥʦʚʦʛʦ 

ʢʦʥʮʝʥʪʨʘʪʫ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʫʢʨʘʾʥʩʴʢʦʾ ʩʢʣʘʜʦʚʦʾ ʚ ʷʜʝʨʥʦʤʫ ʧʘʣʠʚʽ ʜʦ 54 %. 



ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 170 

 

 

ɸʣʝ ʷ ʚʚʘʞʘʶ, ʱʦ ʨʦʙʠʪʠ ʪʘʢʽ ʢʨʦʢʠ ʥʝʜʦʮʽʣʴʥʦ ʤʘʶʯʠ ʧʨʦʙʣʝʤʫ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʤ ʷʜʝʨʥʠʤ ʧʘʣʠʚʦʤ ʪʘ ʨʘʜʽʦʘʢʪʠʚʥʠʤʠ ʚʽʜʭʦʜʘʤʠ. 

ʉʧʦʜʽʚʘʶʩʴ, ʱʦ ʥʘʡʙʣʠʞʯʠʤ ʯʘʩʦʤ ʚʣʘʜʘ ʟʚʝʨʥʝ ʫʚʘʛʫ ʥʘ ʩʪʚʦʨʝʥʥʷ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ 

ʩʭʦʚʠʱʘ çʩʫʭʦʛʦè ʪʠʧʫ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 
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2. ʈʦʤʘʥʯʫʢ ʉ.ɺ. ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʜʽʶʯʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʧʝʨʝʨʦʙʢʠ ʚʽʜʭʦʜʽʚ ʫ ʢʦʥʪʝʢʩʪʽ ʨʦʟʚʠʪʢʫ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʋʢʨʘʾʥʠ. / ʉ.ɺ. ʈʦʤʘʥʯʫʢ // ɽʢʦʥʦʤʽʢʘ ʪʘ ʜʝʨʞʘʚʘ. 

3. ʅʘʨʘʻʚʩʴʢʠʡ ʉ.ɺ. ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʚʽʪʨʦʚʦʾ ʝʥʝʨʛʝʪʠʢʠ ʫ ʧʨʦʚʽʜʥʠʭ 

ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʪʘ ʋʢʨʘʾʥʽ. / ʉ.ɺ. ʅʘʨʘʻʚʩʴʢʠʡ // ɽʢʦʥʦʤʽʢʘ ʪʘ ʜʝʨʞʘʚʘ. 2015. 

 

ʋɼʂ 621.77 

ʉʋʊʔ ʆɹʈʆɹʂʀ ʄɽʊɸʃɯɺ ʊʀʉʂʆʄ ʊɸ ʆʉʅʆɺʅɯ ʄɽʊʆɼʀ ʆɹʈʆɹʂʀ 

ɹ. ʐʝʚʯʝʥʢʦ, ʩʪ. ʛʨ. ʇʄ(ʆʃ)-19-3ʉʂ, 

ʃ. ʄʦʣʦʢʦʩʪ, ʚʠʢʣʘʜʘʯ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʆʙʨʦʙʢʦʶ ʪʠʩʢʦʤ ʥʘʟʠʚʘʶʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʦʪʨʠʤʘʥʥʷ ʬʘʩʦʥʥʠʭ ʜʝʪʘʣʝʡ ʽ ʟʘʛʦʪʦʚʦʢ ʫ 

ʩʧʦʩʽʙ ʧʣʘʩʪʠʯʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ ʤʝʪʘʣʫ ʚ ʛʘʨʷʯʦʤʫ ʪʘ ʭʦʣʦʜʥʦʤʫ ʩʪʘʥʽ ʧʽʜ ʜʽʻʶ ʟʦʚʥʽʰʥʽʭ ʩʠʣ. 

ʆʙʨʦʙʢʘ ʪʠʩʢʦʤ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʦʜʥʽʻʾ ʽʟ ʦʩʥʦʚʥʠʭ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʝʪʘʣʽʚ ï 

ʧʣʘʩʪʠʯʥʦʩʪʽ, ʷʢʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʥʝʟʚʦʨʦʪʥʽʡ ʟʤʽʥʽ ʬʦʨʤʠ ʽ ʨʦʟʤʽʨʽʚ ʪʽʣʘ ʧʽʜ ʜʽʻʶ ʟʦʚʥʽʰʥʽʭ ʩʠʣ ʙʝʟ 

ʧʦʨʫʰʝʥʥʷ ʾʭ ʮʽʣʽʩʥʦʩʪʽ. ʆʙʨʦʙʢʘ ʤʝʪʘʣʽʚ ʪʠʩʢʦʤ ï ʦʜʠʥ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ, ʥʘʡʧʨʦʜʫʢʪʠʚʥʽʰʠʭ ʽ 

ʥʘʡʜʝʰʝʚʰʠʭ ʤʝʪʦʜʽʚ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ (ʜʝʪʘʣʝʡ) ʨʽʟʥʦʾ ʤʘʩʠ ʪʘ ʨʦʟʤʽʨʽʚ ʟ 

ʤʝʪʘʣʽʚ ʪʘ ʩʧʣʘʚʽʚ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʡ ʤʝʭʘʥʽʟʤ ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ï ʢʦʚʟʘʥʥʷ, 

ʟʩʫʚ ʦʜʥʦʾ ʯʘʩʪʠʥʠ ʢʨʠʩʪʘʣʘ ʚʽʜʥʦʩʥʦ ʽʥʰʦʾ ʧʽʜ ʜʽʻʶ ʜʦʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ. ʊʘʢ, 

ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʣʠʪʦʛʦ ʤʝʪʘʣʫ ʧʽʩʣʷ ʦʙʨʦʙʢʠ  ʡʦʛʦ ʪʠʩʢʦʤ ʧʽʜʚʠʱʫʶʪʴʩʷ ʚ 1-

2 ʨʘʟʠ ʽ ʙʽʣʴʰʝ. 

ʇʽʜʚʠʱʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʝʪʘʣʫ ʧʨʠ ʦʙʨʦʙʮʽ ʪʠʩʢʦʤ ʜʦʟʚʦʣʷʻ 

ʟʙʽʣʴʰʫʚʘʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʢʦʥʩʪʨʫʢʮʽʾ, ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʥʴʦʛʦ, ʱʦ ʩʧʨʠʷʻ 

ʟʤʝʥʰʝʥʥʶ ʚʠʪʨʘʪ ʤʝʪʘʣʫ. 

ʅʝ ʚʩʽ ʤʝʪʘʣʠ ʦʜʥʘʢʦʚʦ ʧʣʘʩʪʠʯʥʽ ʽ ʚ ʨʽʟʥʽʡ ʤʽʨʽ ʧʽʜʜʘʶʪʴʩʷ ʦʙʨʦʙʮʽ ʪʠʩʢʦʤ. ʊʘʢʽ ʤʝʪʘʣʠ ʷʢ 

ʤʽʜʴ, ʘʣʶʤʽʥʽʡ, ʩʚʠʥʝʮʴ, ʤʘʶʪʴ ʜʦʙʨʫ ʧʣʘʩʪʠʯʥʽʩʪʴ, ʘ, ʦʪʞʝ, ʣʝʛʢʦ ʧʽʜʜʘʶʪʴʩʷ ʦʙʨʦʙʮʽ ʪʠʩʢʦʤ. ʉʪʘʣʴ 

ʤʝʥʰ ʧʣʘʩʪʠʯʥʘ, ʽ ʪʦʤʫ, ʱʦʙ ʧʽʜʚʠʱʠʪʠ ʾʾ ʧʣʘʩʪʠʯʥʽʩʪʴ ʽ ʧʦʣʝʛʰʠʪʠ ʦʙʨʦʙʢʫ ʪʠʩʢʦʤ, ʩʪʘʣʴ 

ʥʘʛʨʽʚʘʶʪʴ. ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʽʥʪʝʨʚʘʣ ʦʙʨʦʙʢʠ ʚʠʙʠʨʘʶʪʴ ʟʘ ʜʽʘʛʨʘʤʦʶ ʩʪʘʥʫ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʤʽʩʪʫ ʚ ʥʝʾ ʚʫʛʣʝʮʶ. 

ʍʦʣʦʜʥʝ ʜʝʬʦʨʤʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʥʠʞʯʠʭ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʨʝʢʨʠʩʪʘʣʽʟʘʮʽʾ, ʪʦʤʫ ʚʦʥʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʜʦʚʞʝʥʥʷ ʟʝʨʝʥ, 

ʟʙʽʣʴʰʝʥʥʷʤ ʥʘʩʠʯʝʥʥʷ ʜʝʬʝʢʪʽʚ, ʱʦ ʧʽʜʚʠʱʫʻ ʤʽʮʥʽʩʪʴ, ʧʨʫʞʥʽʩʪʴ ʪʘ ʪʚʝʨʜʽʩʪʴ 

ʤʝʪʘʣʫ (ʷʚʠʱʝ ʥʘʢʣʝʧʫ). ʍʦʣʦʜʥʝ ʜʝʬʦʨʤʫʚʘʥʥʷ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ 

ʧʦʚʝʨʭʥʽ ʪʘ ʤʽʮʥʦʩʪʽ ʤʝʪʘʣʫ. ʅʘʢʣʝʧ ʤʝʪʘʣʫ ʥʝ ʟʘʚʞʜʠ ʙʫʚʘʻ ʢʦʨʠʩʥʠʤ, ʙʦ 

ʪʚʝʨʜʠʡ ʽ ʤʽʮʥʠʡ ʤʝʪʘʣ ʚʘʞʢʦ ʦʙʨʦʙʣʷʪʠ. ɼʣʷ ʧʦʣʝʛʰʝʥʥʷ ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ 

ʤʝʪʘʣʫ ʥʘʢʣʝʧ ʫʩʫʚʘʶʪʴ ʰʣʷʭʦʤ ʚʽʜʧʘʣʶʚʘʥʥʷ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʚʽʜʧʘʣʶʚʘʥʥʷ ʤʽʮʥʽʩʪʴ ʽ ʪʚʝʨʜʽʩʪʴ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʤʝʪʘʣʫ ʟʥʠʞʫʻʪʴʩʷ, ʱʦ ʚʘʞʣʠʚʦ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ 

ʤʝʪʘʣʫ. ɻʘʨʷʯʘ ʦʙʨʦʙʢʘ ʤʝʪʘʣʽʚ ʪʠʩʢʦʤ ʤʘʻ ʨʷʜ ʧʦʟʠʪʠʚʥʠʭ ʷʢʦʩʪʝʡ: ʩʢʣʘʜʦʚʽ 

ʯʘʩʪʠʥʠ ʤʝʪʘʣʫ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʦ, ʥʽʞ ʜʦ ʦʙʨʦʙʢʠ; 
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ʟʤʝʥʰʫʶʪʴʩʷ ʨʦʟʤʽʨʠ ʟʝʨʝʥ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʣʽʧʰʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ; ʤʝʪʘʣ ʩʪʘʻ 

ʙʽʣʴʰ ʱʽʣʴʥʠʤ, ʚʥʘʩʣʽʜʦʢ ʟʚʘʨʶʚʘʥʥʷ ʪʘ ʩʧʨʝʩʦʚʫʚʘʥʥʷ ʛʘʟʦʚʠʭ ʧʦʨʦʞʥʠʥ ʽ ʥʝʱʽʣʴʥʦʩʪʝʡ. 

ʉʪʘʣʴ, ʦʙʨʦʙʣʝʥʘ ʪʠʩʢʦʤ, ʤʘʻ ʚʦʣʦʢʥʠʩʪʫ ʙʫʜʦʚʫ. ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʪʘʢʦʾ ʩʪʘʣʽ ʚʟʜʦʚʞ ʚʦʣʦʢʦʥ ʢʨʘʱʽ, ʥʽʞ ʚʣʘʩʪʠʚʦʩʪʽ ʩʪʘʣʽ ʫʧʦʧʝʨʝʢ ʚʦʣʦʢʦʥ. ʎʝ 

ʧʦʷʩʥʷʻʪʴʩʷ ʪʠʤ, ʱʦ ʧʨʠ ʦʙʨʦʙʮʽ ʪʠʩʢʦʤ ʚʦʣʦʢʥʘ ʧʝʨʝʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʬʦʨʤʠ ʜʝʪʘʣʽ. ʆʙʨʦʙʢʘ ʪʠʩʢʦʤ ʻ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʚʠʨʦʙʽʚ. ɯ ʮʝ ʟʫʤʦʚʣʶʻ ʟʨʦʪʘʥʥʷ ʨʦʣʽ ʮʴʦʛʦ ʚʠʜʫ ʦʙʨʦʙʢʠ ʚ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ. 

ʆʩʥʦʚʥʠʤʠ ʚʠʜʘʤʠ ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ ʪʠʩʢʦʤ ʻ: ʧʨʦʢʘʪʢʘ, ʧʨʝʩʫʚʘʥʥʷ, ʚʦʣʦʯʽʥʥʷ, ʢʫʚʘʥʥʷ ʡ 

ʦʙô̒ʤʥʝ ʽ ʣʠʩʪʦʚʝ ʰʪʘʤʧʫʚʘʥʥʷ. 

 

ʈʠʩ.1ï ʉʭʝʤʠ ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ ʪʠʩʢʦʤ: ʘ ï ʧʨʦʢʘʪʫʚʘʥʥʷ; ʙ ï ʧʨʝʩʫʚʘʥʥʷ; ʚ ï ʚʦʣʦʯʽʥʥʷ; ʛ ï 

ʢʫʚʘʥʥʷ; ʜ -  ʦʙôʻʤʥʝ ʰʪʘʤʧʫʚʘʥʥʷ; ʝ ï ʣʠʩʪʦʚʝ ʰʪʘʤʧʫʚʘʥʥʷ. 

ʇʨʦʢʘʪʫʚʘʥʥʷʤ ʥʘʟʠʚʘʶʪʴ ʦʙʪʠʩʥʝʥʥʷ ʤʝʪʘʣʫ ʚʘʣʢʘʤʠ, ʷʢʽ ʦʙʝʨʪʘʶʪʴʩʷ (ʨʠʩ.1, ʘ). ʅʠʤ 

ʦʜʝʨʞʫʶʪʴ ʚʠʨʦʙʠ ʟ ʧʦʩʪʽʡʥʠʤ ʧʦ ʜʦʚʞʠʥʽ ʧʦʧʝʨʝʯʥʠʤ ʧʝʨʝʨʽʟʦʤ (ʧʨʫʪʢʠ, ʨʝʡʢʠ, ʣʠʩʪʠ, ʪʨʫʙʠ, 

ʙʘʣʢʠ) ʯʠ ʟ ʧʝʨʽʦʜʠʯʥʦ ʟʤʽʥʶʚʘʥʦʶ ʧʦ ʜʦʚʞʠʥʽ ʬʦʨʤʦʶ. 

ʇʨʝʩʫʚʘʥʥʷʧʦʣʷʛʘʻ ʚ ʧʨʦʪʠʩʢʫʚʘʥʥʽ ʥʘʛʨʽʪʦʛʦ ʤʝʪʘʣʫ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʘʤʢʥʫʪʦʤʫ ʦʙôʻʤʽ, 

ʯʝʨʝʟ ʦʪʚʽʨ ʫ ʤʘʪʨʠʮʽ (ʨʠʩ.1, ʙ). ʌʦʨʤʘ ʽ ʨʦʟʤʽʨʠ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʧʨʫʪʢʽʚ, ʱʦ ʚʠʪʠʩʢʫʶʪʴʩʷ, 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʬʦʨʤʽ ʽ ʨʦʟʤʽʨʘʤ ʮʴʦʛʦ ʦʪʚʦʨʫ. 

ɺʦʣʦʯʽʥʥʷï ʮʝ ʧʨʦʪʷʛʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʯʝʨʝʟ ʦʪʚʽʨ ʫ ʚʦʣʦʯʠʣʴʥʽʡ ʤʘʪʨʠʮʽ (ʚʦʣʦʢʫ) (ʨʠʩ., 1ʚ). 

ɺʦʣʦʯʽʥʥʷʤ ʦʜʝʨʞʫʶʪʴ ʪʦʥʢʽ ʩʦʨʪʠ ʜʨʦʪʫ, ʢʘʣʽʙʨʦʚʘʥʽ ʧʨʫʪʢʠ, ʪʦʥʢʦʩʪʽʥʥʽ ʪʨʫʙʠ.  

ʂʫʚʘʥʥʷï ʧʨʦʮʝʩ ʜʝʬʦʨʤʫʚʘʥʥʷ ʥʘʛʨʽʪʦʾ ʟʘʛʦʪʦʚʢʠ ʤʽʞ ʙʦʡʢʘʤʠ ʤʦʣʦʪʘ ʯʠ ʧʨʝʩʘ (ʨʠʩ.1, ʛ). 

ɿʤʽʥʘ ʬʦʨʤʠ ʽ ʨʦʟʤʽʨʽʚ ʟʘʛʦʪʦʚʢʠ ʜʦʩʷʛʘʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʦʶ ʜʽʻʶ ʙʦʡʢʽʚ ʘʙʦ ʽʥʩʪʨʫʤʝʥʪʫ ʥʘ ʨʽʟʥʽ 

ʜʽʣʷʥʢʠ ʟʘʛʦʪʦʚʢʠ. 

ʆʙôʻʤʥʝ ʰʪʘʤʧʫʚʘʥʥʷʧʦʣʷʛʘʻ ʚ ʦʜʥʦʯʘʩʥʦʤʫ ʜʝʬʦʨʤʫʚʘʥʥʽ ʚʩʽʻʾ ʟʘʛʦʪʦʚʢʠ ʚ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʤʫ 

ʽʥʩʪʨʫʤʝʥʪʽ ï ʰʪʘʤʧʽ ʥʘ ʤʦʣʦʪʘʭ ʘʙʦ ʧʨʝʩʘʭ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʢʫʚʘʣʴʥʠʭ ʤʘʰʠʥ (ʨʠʩ.1, ʜ). ʌʦʨʤʘ ʽ 

ʨʦʟʤʽʨʠ ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʨʦʞʥʠʥʠ ʰʪʘʤʧʘ ʚʠʟʥʘʯʘʶʪʴ ʬʦʨʤʫ ʽ ʨʦʟʤʽʨʠ ʟʘʛʦʪʦʚʢʠ. 

ʃʠʩʪʦʚʝ ʰʪʘʤʧʫʚʘʥʥʷ ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʧʣʦʩʢʠʭ ʽ ʦʙôʻʤʥʠʭ ʧʫʩʪʦʪʽʣʠʭ ʜʝʪʘʣʝʡ ʟ 

ʣʠʩʪʘ ʯʠ ʩʤʫʛʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʪʘʤʧʽʚ ʥʘ ʭʦʣʦʜʥʦʰʪʘʤʧʫʚʘʣʴʥʠʭ ʧʨʝʩʘʭ (ʨʠʩ.1, ʝ). 

ʇʠʪʦʤʘ ʚʘʛʘ ʢʦʚʘʥʠʭ ʽ ʰʪʘʤʧʦʚʘʥʠʭ ʜʝʪʘʣʝʡ ʽ ʟʘʛʦʪʽʚʦʢ ʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ ʩʢʣʘʜʘʻ 

ʧʨʠʙʣʠʟʥʦ 50-60 %, ʘ ʽʥʦʜʽ ʽ ʚʠʱʝ. ʅʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʪʨʘʢʪʦʨʘʭ ʰʪʘʤʧʦʚʘʥʽ ʜʝʪʘʣʽ  ʩʢʣʘʜʘʶʪʴ 

ï 70 %, ʘ ʚ ʘʚʪʦʤʦʙʽʣʷʭ ï 80 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʚʘʛʠ ʚʩʽʭ ʜʝʪʘʣʝʡ. 

ʇʽʜʣʷʛʘʶʪʴ ʦʙʨʦʙʮʽ ʤʝʪʘʣʽʚ ʪʠʩʢʦʤ 90% ʫʩʽʻʾ ʩʪʘʣʽ, ʱʦ ʚʠʧʣʘʚʣʷʻʪʴʩʷ, 55 % ʢʦʣʴʦʨʦʚʠʭ 

ʤʝʪʘʣʽʚ ʽ ʩʧʣʘʚʽʚ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʦʙʨʦʙʢʘ ʤʝʪʘʣʽʚ ʪʠʩʢʦʤ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʽ ʥʘʡʙʽʣʴʰ ʧʨʦʛʨʝʩʠʚʥʠʭ  

ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ. ʆʜʝʨʞʘʥʥʷ ʜʝʪʘʣʝʡ ʢʫʚʘʥʥʷʤ ʘʙʦ ʦʙôʻʤʥʠʤ ʰʪʘʤʧʫʚʘʥʥʷʤ ʥʘʙʣʠʞʘʻ 

ʟʘʛʦʪʽʚʢʫ ʜʦ ʨʦʟʤʽʨʽʚ ʢʨʝʩʣʝʥʥʷ, ʧʨʠ ʮʴʦʤʫ ʟʘʣʠʰʘʶʪʴ ʤʽʥʽʤʘʣʴʥʽ ʧʨʠʧʫʩʢʠ ʥʘ ʥʘʩʪʫʧʥʫ ʤʝʭʘʥʽʯʥʫ 

ʦʙʨʦʙʢʫ. 

ʐʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ ʪʠʩʢʦʤ ʧʦʷʩʥʶʻʪʴʩʷ 

ʧʨʦʩʪʦʩʪʦʶ, ʚʠʩʦʢʦʶ ʝʢʦʥʦʤʽʯʥʽʩʪʶ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʧʨʦʮʝʩʫ. 

ʇʣʘʩʪʠʯʥʽʩʪʴ ʤʝʪʘʣʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʡʦʛʦ ʩʢʣʘʜʦʤ. ʏʠʩʪʽ ʤʝʪʘʣʠ ʤʘʶʪʴ ʙʽʣʴʰʫ ʧʣʘʩʪʠʯʥʽʩʪʴ, 

ʥʽʞ ʩʧʣʘʚʠ ʮʠʭ ʤʝʪʘʣʽʚ. ʊʘʢ, ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʚʫʛʣʝʮʶ ʧʣʘʩʪʠʯʥʽʩʪʴ ʩʪʘʣʽ ʟʤʝʥʰʫʻʪʴʩʷ. ʉʪʘʣʽ 

ʟ ʚʤʽʩʪʦʤ  ʚʫʛʣʝʮʶ ʙʽʣʴʰʝ 1,5% ʤʘʡʞʝ ʥʝ ʧʽʜʣʷʛʘʶʪʴ ʢʫʚʘʥʥʶ. ʍʨʦʤ ʽ ʚʦʣʴʬʨʘʤ ʫ ʣʝʛʦʚʘʥʠʭ ʩʪʘʣʷʭ 

ʟʤʝʥʰʫʶʪʴ ʧʣʘʩʪʠʯʥʽʩʪʴ, ʘ ʥʽʢʝʣʴ ʪʘ ʚʘʥʘʜʽʡ ʧʽʜʚʠʱʫʶʪʴ. 
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ʩʪʫʜ. ʚʠʱ. ʥʘʚʯ. ʟʘʢʣ.] . ʃʴʚʽʚ: ʉʚʽʪ, 2006.- 62 ʩ. ð ISBN 966-603-452-2. 

3. ʍʽʣʴʯʝʚʩʴʢʠʡ ɺ. ɺ., ʂʦʥʜʨʘʪʶʢ ʉ. ɭ., ʉʪʝʧʘʥʝʥʢʦ ɺ. ʆ., ʃʦʧʘʪʴʢʦ ʂ. ɻ.ʄʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ ʽ ʪʝʭʥʦʣʦʛʽʷ 

ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ: [ʥʘʚʯ. ʧʦʩʽʙʥʠʢ ʜʣʷ ʫʯʥʽʚ ʧʨʦʬ. ʥʘʚʯ. ʟʘʣ.]  ʂ.: ʃʠʙʽʜʴ, 2002. ð 328 ʩ. ð ISBN 966-06-0247-2. 

 

χϊȢ ˞˒˗ˣ˴ˬ ˗˴ˎ˒˝ˎ˒˔˜˒˗˕ ˟ˍ ˜˝˛ː˝ˍ˙˚˛ː˛ ˔ˍˎ˒˔˜˒ˤ˒˚˚ˬ 

ʋɼʂ:004.5 

ɺʀɼɯʃɽʅʅʗ ʆʉʆɹʃʀɺʆʉʊɽʁ ʉʋʏɸʉʅʀʍ ʇʈʆʄʀʉʃʆɺʀʍ ʈʆɹʆʊɯɺ 

ɸ. ɸʙʘʰʠʥʘ, ʩʪ. ʛʨ. ʂɯ-17 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɿ ʨʦʟʚʠʪʢʦʤ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ ʨʦʟʰʠʨʶʻʪʴʩʷ ʨʦʙʦʪʠʟʘʮʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʫʩʽʭ ʩʬʝʨ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ʇʨʦʤʠʩʣʦʚʽ ʨʦʙʦʪʠ ʜʘʶʪʴ ʙʘʛʘʪʦ ʧʝʨʝʚʘʛ ʫ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚʘʭ ʧʦʨʽʚʥʷʥʦ ʟ 

ʣʶʜʠʥʦʶ. ʉʝʨʝʜ ʥʠʭ ʤʦʞʣʠʚʦ ʥʘʟʚʘʪʠ ʥʘʩʪʫʧʥʽ: ʧʽʜʥʽʤʘʥʥʷ ʚʝʣʠʢʦʾ ʚʘʛʠ; ʰʚʠʜʢʽʩʪʴ ʨʝʘʢʮʽʾ; ʚʠʩʦʢʘ 

ʥʘʜʽʡʥʽʩʪʴ, ʨʠʪʤʽʯʥʽʩʪʴ, ʛʥʫʯʢʽʩʪʴ; ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʦ ʨʽʟʥʠʭ ʫʤʦʚ; ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʠʭ ʟʘ ʭʘʨʘʢʪʝʨʦʤ 

ʨʦʙʽʪ; ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʘʥʜ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʽʥʰʠʤ ʫʩʪʘʪʢʫʚʘʥʥʷʤ; ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʟ ʤʦʥʦʪʦʥʥʠʤ 

ʭʘʨʘʢʪʝʨʦʤ ʦʧʝʨʘʮʽʡ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʟʘʪʨʘʪʘʤʠ ʚʘʞʢʦʾ ʬʽʟʠʯʥʦʾ ʧʨʘʮʽ; ʥʘʷʚʥʽʩʪʶ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ, ʘ 

ʪʘʢʦʞ ʫ ʚʘʞʢʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʫʤʦʚʘʭ, ʧʨʠ ʚʠʩʦʢʽʡ ʚʦʣʦʛʦʩʪʽ, ʟʘʙʨʫʜʥʝʥʦʩʪʽ ʧʦʚʽʪʨʷ, ʚʽʙʨʘʮʽʾ, ʰʫʤʽ 

ʪʦʱʦ. ʂʨʽʤ ʪʦʛʦ, ʨʦʙʦʪ ʥʝ ʚʪʦʤʣʶʻʪʴʩʷ, ʥʝ ʧʦʪʨʝʙʫʻ ʧʝʨʝʨʚ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ, ʧʨʠʡʥʷʪʪʷ ʾʞʽ, ʥʝ ʙʘʩʪʫʻ, 

ʥʝ ʧʦʪʨʝʙʫʻ ʞʠʪʣʘ, ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʧʨʘʮʽ, ʩʢʦʨʦʯʝʥʥʷ ʨʦʙʦʯʦʛʦ ʜʥʷ, ʪʠʞʥʷ, ʘ ʪʘʢʦʞ 

ʩʪʚʦʨʝʥʥʷ ʚʘʨʪʽʩʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. 

ʗʢ ʪʝʭʥʽʯʥʽ ʩʠʩʪʝʤʠ ʧʨʦʤʠʩʣʦʚʽ ʨʦʙʦʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʪʘʢʠʤʠ ʦʩʥʦʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

ʢʽʣʴʢʽʩʪʶ ʩʪʫʧʝʥʽʚ ʚʽʣʴʥʦʩʪʽ; ʰʚʠʜʢʽʩʪʶ ʧʝʨʝʤʽʱʝʥʥʷ; ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʶ; ʟʦʥʦʶ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

(ʨʘʜʽʫʩ, ʚʠʩʦʪʘ); ʪʦʯʥʽʩʪʶ ʧʦʟʠʮʽʶʚʘʥʥʷ ʟʘʭʚʘʪʘ; ʢʽʣʴʢʽʩʪʶ ʪʦʯʦʢ ʧʦʟʠʮʽʶʚʘʥʥʷ. 

ɯʩʥʫʻ ʙʘʛʘʪʦ ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʦʤʠʩʣʦʚʠʭ ʨʦʙʦʪʽʚ, ʾʭ ʨʦʟʨʽʟʥʷʶʪʴ ʟʘ ʧʦʢʦʣʽʥʥʷʤʠ. ʈʦʙʦʪʠ 

ʧʝʨʰʦʛʦ ʧʦʢʦʣʽʥʥʷ (ʧʨʦʛʨʘʤʥʽ ʨʦʙʦʪʠ), ʷʢʽ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʢʦʥʫʶʪʴ ʨʽʟʥʽ ʦʧʝʨʘʮʽʾ ʟʘ ʞʦʨʩʪʢʦʶ 

ʧʨʦʛʨʘʤʦʶ. ʈʦʙʦʪʠ ʜʨʫʛʦʛʦ ʧʦʢʦʣʽʥʥʷ (ʘʜʘʧʪʠʚʥʽ ʨʦʙʦʪʠ), ʷʢʽ ʬʫʥʢʮʽʦʥʫʶʪʴ ʚ ʥʝ ʧʦʚʥʽʩʪʶ 

ʚʠʟʥʘʯʝʥʽʡ ʽ ʤʽʥʣʠʚʽʡ ʦʙʩʪʘʥʦʚʮʽ. ʈʦʙʦʪʠ ʪʨʝʪʴʦʛʦ ʧʦʢʦʣʽʥʥʷ (ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʨʦʙʦʪʠ), ʷʢʽ 

ʩʧʨʠʡʤʘʶʪʴ ʦʙʩʪʘʥʦʚʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʪʫʯʥʦʛʦ ʟʦʨʫ ʪʘ ʽʥʰʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʠʩʪʨʦʾʚ. ɺʦʥʠ 

ʤʦʞʫʪʴ ʤʦʜʝʣʶʚʘʪʠ ʩʝʨʝʜʦʚʠʱʝ, ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʧʨʦ ʧʦʜʘʣʴʰʽ ʜʽʾ, ʩʘʤʦʥʘʚʯʘʪʠʩʷ ʚ 

ʧʨʦʮʝʩʽ ʥʘʙʨʘʥʥʷ ʜʦʩʚʽʜʫ ʚ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚʘʭ ʨʦʙʦʪʠ. ʈʦʙʦʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚʥʽʩʪʶ ʘʚʪʦʤʘʪʠʯʥʠʤʠ 

ʘʙʦ ʧʨʘʮʶʚʘʪʠ ʟ ʫʯʘʩʪʶ ʣʶʜʠʥʠ, ʩʪʚʦʨʶʶʯʠ ʙʽʦʪʝʭʥʽʯʥʽ ʩʠʩʪʝʤʠ. ɿʘ ʩʧʝʮʽʘʣʽʟʘʮʽʻʶ ʨʦʟʨʽʟʥʷʶʪʴ 

ʩʧʝʮʽʘʣʴʥʽ, ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʡ ʫʥʽʚʝʨʩʘʣʴʥʽ ʨʦʙʦʪʠ. 

ɺʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʴ ʧʨʦʤʠʩʣʦʚʠʭ ʨʦʙʦʪʽʚ ʟʤʽʥʶʻʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ: ʥʘʜʣʝʛʢʽ (ʜʦ 1 ʢʛ); 

ʣʝʛʢʽ (1é10ʢʛ); ʩʝʨʝʜʥʽ (10...200ʢʛ); ʚʘʞʢʽ (200...1000ʢʛ); ʥʘʜʚʘʞʢʽ - ʧʦʥʘʜ 1000 ʢʛ. ʂʽʣʴʢʽʩʪʴ ʩʪʫʧʝʥʽʚ 

ʚʽʣʴʥʦʩʪʽ ʜʦʨʽʚʥʶʻ ʜʚʦʤ, ʪʨʴʦʤ, ʯʦʪʠʨʴʦʤ. ʆʩʪʘʥʥʷ ʛʨʫʧʘ ʤʘʻ ʧʦʥʘʜ ʯʦʪʠʨʠ ʩʪʫʧʝʥʷ ʚʽʣʴʥʦʩʪʽ. 

ʇʨʦʤʠʩʣʦʚʽ ʨʦʙʦʪʠ ʙʫʚʘʶʪʴ ʩʪʘʮʽʦʥʘʨʥʽ ʽ ʨʫʭʦʤʽ. ɺʠʢʦʥʫʶʪʴ ʧʽʜʣʦʛʦʚʽ, ʧʽʜʚʽʩʥʽ ʽ ʚʤʦʥʪʦʚʘʥʽ 

ʢʦʥʩʪʨʫʢʮʽʾ ʨʦʙʦʪʽʚ. ɺʦʥʠ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʫ ʧʨʷʤʦʢʫʪʥʽʡ ʜʝʢʘʨʪʦʚʽʡ, ʫ ʮʠʣʽʥʜʨʠʯʥʽʡ, ʫ 

ʩʬʝʨʠʯʥʽʡ, ʫ ʢʫʪʦʚʽʡ ʪʘ ʽʥʰʠʭ ʩʠʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ. ɺ ʥʠʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʽ, 

ʛʽʜʨʘʚʣʽʯʥʽ, ʧʥʝʚʤʘʪʠʯʥʽ ʽ ʢʦʤʙʽʥʦʚʘʥʽ ʧʨʠʚʦʜʠ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʜʚʽ ʛʨʫʧʠ ʽ ʢʽʣʴʢʘ ʧʽʜʛʨʫʧ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʨʦʙʦʪʘʤʠ. ɻʨʫʧʘ ʨʦʙʦʪʽʚ ʟ 

ʧʨʦʛʨʘʤʥʠʤ ʢʝʨʫʚʘʥʥʷʤ ʤʘʻ ʪʨʠ ʧʽʜʛʨʫʧʠ: ʟ ʮʠʢʣʦʚʠʤ ʢʝʨʫʚʘʥʥʷʤ; ʟ ʧʦʟʠʮʽʡʥʠʤ ʢʝʨʫʚʘʥʥʷʤ; ʟ 

ʢʦʥʪʫʨʥʠʤ ʢʝʨʫʚʘʥʥʷʤ. ɻʨʫʧʘ ʧʨʦʤʠʩʣʦʚʠʭ ʨʦʙʦʪʽʚ ʟ ʘʜʘʧʪʠʚʥʠʤ ʢʝʨʫʚʘʥʥʷʤ ʤʘʻ ʜʚʽ ʧʽʜʛʨʫʧʠ: ʟ 

https://uk.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B5%D1%86%D1%96%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0:%D0%94%D0%B6%D0%B5%D1%80%D0%B5%D0%BB%D0%B0_%D0%BA%D0%BD%D0%B8%D0%B3/9666034522
https://uk.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B5%D1%86%D1%96%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0:%D0%94%D0%B6%D0%B5%D1%80%D0%B5%D0%BB%D0%B0_%D0%BA%D0%BD%D0%B8%D0%B3/9660602472
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LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 173 

 

 

ʧʦʟʠʮʽʡʥʠʤ ʽ ʟ ʢʦʥʪʫʨʥʠʤ ʢʝʨʫʚʘʥʥʷʤ. ʈʦʟʨʽʟʥʷʶʪʴ ʨʦʙʦʪʠ ʱʦ ʧʨʦʛʨʘʤʫʶʪʴʩʷ ʘʥʘʣʽʪʠʯʥʦ ʽ 

ʥʘʚʯʘʥʥʷʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ˇʨʫʥʪʦʚʥʝ ʨʦʟʫʤʽʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʫʯʘʩʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʨʦʙʦʪʽʚ ʤʦʞʝ ʩʪʘʪʠ 

ʦʩʥʦʚʦʶ ʾʭ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʨʘʮʽʦʥʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʩʪʦʩʦʚʥʦ ʧʨʠʩʪʨʦʾʚ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʪʠʧʫ ʪʘ ʙʽʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ, ʜʝ ʜʽʻ ʦʧʝʨʘʪʦʨ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. ɹʠʰʦʧ ʆ. ʅʘʩʪʦʣʴʥʘʷ ʢʥʠʛʘ ʨʘʟʨʘʙʦʪʯʠʢʘ ʨʦʙʦʪʦʚ.ïʂ.: çʄʂ-ʇʨʝʩʩè, ʉʇʙ.: çʂʦʨʦʥʘ-ɺʝʢè, 2010.ï400 ʩ. 

 

ʋɼʂ:004.415 

ɺʀɼɯʃɽʅʅʗ ʇɽʈʉʇɽʂʊʀɺ ɺʀʂʆʈʀʉʊɸʅʅʗ ʍʄɸʈʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ʇʈʀ 

ʈʆɿʈʆɹʎɯ ʊɸ ʊɽʉʊʋɺɸʅʅɯ ʇʈʆɻʈɸʄʅʆɻʆ ɿɸɹɽɿʇɽʏɽʅʅʗ 

ɹ. ɾʝʣʝʟʥʷʢ, ʩʪ. ʛʨ. ʂɯ-16 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɿʘ ʦʩʪʘʥʥʽ ʧʘʨʫ ʨʦʢʽʚ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʢʣʶʯʦʚʽ ʭʤʘʨʥʽ ʧʨʦʚʘʡʜʝʨʠ ʚʠʧʫʩʪʠʣʠ ʥʘ ʨʠʥʦʢ ʧʨʦʜʫʢʪʠ 

ʜʣʷ ʨʦʟʨʦʙʥʠʢʽʚ ʨʽʟʥʦʛʦ ʧʨʦʬʽʣʶ. ʆʜʥʠʤ ʟ ʦʩʪʘʥʥʽʭ ʧʨʦʚʘʡʜʝʨʽʚ, ʷʢʠʡ ʚʠʡʰʦʚ ʥʘ ʚʩʝʩʚʽʪʥʽʡ ʨʠʥʦʢ ʟ 

ʥʦʚʽʪʥʴʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʩʪʘʣʘ ʢʦʤʧʘʥʽʷ ʂʈʆʂ. ʊʝʭʥʦʣʦʛʽʷ, ʷʢʫ ʟʘʧʨʦʧʦʥʫʚʘʣʘ ʢʦʤʧʘʥʽʷ ʩʚʦʾʤ 

ʢʣʽʻʥʪʘʤ ʤʘʻ ʥʘʟʚʫ çʇʽʩʦʯʥʠʮʷè ʽ ʜʦʟʚʦʣʷʻ ʾʤ ʦʪʨʠʤʫʚʘʪʠ ʰʚʠʜʢʠʡ ʜʦʩʪʫʧ ʜʦ ʩʝʨʝʜʦʚʠʱ ʨʦʟʨʦʙʢʠ, 

ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʧʽʣʦʪʫʚʘʥʥʷ ʥʦʚʠʭ ɯʊ-ʨʽʰʝʥʴ. ɺʽʜʨʘʟʫ ʧʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʩʝʨʝʜʦʚʠʱʘ ʚ 

çʇʽʩʦʯʥʠʮʽè ʤʦʞʥʘ ʨʦʟʧʦʯʠʥʘʪʠ ʨʦʙʦʪʫ. ʂʨʽʤ ʪʦʛʦ, ʱʝ ʦʜʥʠʤ ʧʣʶʩʦʤ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʪʝ, ʱʦ 

ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ ʟʦʚʥʽʰʥʽʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ, ʷʢʽ ʟʥʘʯʥʦ 

ʧʝʨʝʚʠʱʫʶʪʴ ʚʣʘʩʥʽ ʨʝʩʫʨʩʠ ʢʣʽʻʥʪʘ, ʧʨʠʯʦʤʫ ʧʦʪʫʞʥʽʩʪʴ ʢʦʞʥʦʛʦ ʢʘʥʘʣʫ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ 

ʢʽʣʴʢʦʩʪʽ. 

ʗʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʟʚʠʯʘʡʥʠʡ ʩʧʦʩʽʙ ʨʦʟʛʦʨʪʘʥʥʷ ʩʝʨʚʝʨʽʚ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ, ʪʦ ʮʝ ʥʝ ʣʠʰʝ ʢʦʰʪʫʻ 

ʜʦʩʠʪʴ ʜʦʨʦʛʦ, ʘʣʝ ʽ ʧʦʪʨʝʙʫʻ ʧʦʩʪʽʡʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʪʘ ʧʽʜʪʨʠʤʘʥʥʷ ʩʝʨʚʝʨʽʚ ʚ ʷʢʽʩʥʦʤʫ ʪʘ 

ʧʨʘʮʝʟʜʘʪʥʦʤʫ ʩʪʘʥʽ. ɿ ʭʤʘʨʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘʢʠʭ ʧʨʦʙʣʝʤ ʥʝʤʘʻ, ʤʠ ʟʘʢʣʶʯʘʻʤʦ ʜʦʛʦʚʽʨ ʟ 

ʢʦʤʧʘʥʽʻʶ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʷʻ ʥʘʤ ʧʦʩʣʫʛʠ ʚ ʩʬʝʨʽ ʟʙʝʨʽʛʘʥʥʷʭ ʜʘʥʠʭ ʽ ʤʦʞʝʤʦ ʚʠʢʦʨʠʩʪʘʪʠ ʭʤʘʨʥʠʡ 

ʩʝʨʚʝʨ ʥʝʦʙʤʝʞʝʥʫ ʢʽʣʴʢʽʩʪʴ ʨʘʟʽʚ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʥʝʩʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʢʦʰʪʽʚ ʚ ʨʘʤʢʘʭ ʯʠʥʥʦʛʦ 

ʢʦʥʪʨʘʢʪʫ. ɼʦ ʪʦʛʦ ʞ, ʜʣʷ ʧʦʙʫʜʦʚʠ ʙʝʟʧʝʯʥʦʛʦ ʜʘʪʘ ʮʝʥʪʨʫ ʧʦʪʨʽʙʥʽ ʚʝʣʠʢʽ ʢʦʰʪʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ 

ʥʘʜʽʡʥʦʾ ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ, ʥʘ ʮʝ ʤʦʞʫʪʴ ʧʽʪʠ ʣʠʰʝ ʚʝʣʠʢʽ ʢʦʤʧʘʥʽʾ ʽ ʪʦ ʥʝ ʟʘʚʞʜʠ. ɸʣʝ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ, ʪʘʢʠʭ ʧʨʦʙʣʝʤ ʚ ʥʘʩ ʥʝ ʽʩʥʫʻ. ɺʦʥʠ ʟʘʭʠʱʝʥʽ ʥʝ ʥʠʞʯʝ TIER III ʨʽʚʥʷ ʚ 

ʢʣʘʩʠʬʽʢʘʮʽʾ UptimeInstitute. ʂʦʤʧʘʥʽʾ, ʱʦ ʥʘʜʘʶʪʴ ʮʽ ʧʦʩʣʫʛʠ, ʛʘʨʘʥʪʫʶʪʴ ʥʘʜʽʡʥʽʩʪʴ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ, ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʘ ʽʥʞʝʥʝʨʥʠʭ ʤʝʨʝʞ ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʢʚʘʣʽʬʽʢʦʚʘʥʦʶ 

ʧʽʜʪʨʠʤʢʦʶ, ʷʢʘ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʩʪʽʡʥʫ ʜʦʩʪʫʧʥʽʩʪʴ ʭʤʘʨʥʠʭ ʨʝʩʫʨʩʽʚ.  

ʑʝ ʦʜʥʠʤ ʢʨʠʪʝʨʽʻʤ ʚʠʙʦʨʫ ʭʤʘʨʥʠʭ ʨʝʩʫʨʩʽʚ ʻ ʤʦʞʣʠʚʽʩʪʴ ʫʥʠʢʥʫʪʠ ʜʦʜʘʪʢʦʚʠʭ ʚʠʪʨʘʪ ʥʘ 

ʦʥʦʚʣʝʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ. ʇʨʠ ʪʝʩʪʫʚʘʥʥʽ ʩʧʝʮʠʬʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʤʦʞʥʘ ʟʽʰʪʦʚʭʥʫʪʠʩʷ ʟ 

ʩʠʪʫʘʮʽʻʶ, ʧʨʠ ʷʢʽʡ ʧʦʪʨʽʙʥʦ ʧʨʠʜʙʘʪʠ ʧʨʦʛʨʘʤʥʝ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʷʢʽʩʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʢʦʥʪʨʘʢʪʫ ʟ 

ʟʘʤʦʚʥʠʢʦʤ. ʗʢʱʦ ʞ ʤʠ ʦʙʠʨʘʻʤʦ ʭʤʘʨʠ, ʪʦ ʥʘʤ ʥʘʜʘʶʪʴ ʨʝʩʫʨʩʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʥʘʪʠ 

ʟʘʤʦʚʣʝʥʥʷ ʥʝ ʟʜʽʡʩʥʶʶʯʠ ʟʘʢʫʧʽʚʣʶ ʥʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ʂʣʶʯʦʚʘ ʧʝʨʝʚʘʛʘ ʭʤʘʨʠ - ʮʝ ʥʘʜʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʢʦʣʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʽ ʤʦʙʽʣʴʥʽʩʪʴ. 

ʌʘʢʪʠʯʥʦ, ʤʘʶʯʠ ʜʦʩʪʫʧ ʜʦ ʢʦʥʩʦʣʽ, ʚʩʽ ʫʯʘʩʥʠʢʠ ʧʨʦʝʢʪʥʦʾ ʢʦʤʘʥʜʠ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʟ ʙʫʜʴ-ʷʢʦʾ 

ʪʦʯʢʠ ʩʚʽʪʫ. ʇʨʠ ʮʴʦʤʫ ʣʝʛʢʦ ʥʘʣʘʰʪʫʚʘʪʠ ʧʨʘʚʘ ʜʦʩʪʫʧʫ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʽ ʚʽʜʩʪʝʞʫʚʘʪʠ ʚʥʝʩʝʥʽ ʥʠʤʠ 

ʟʤʽʥʠ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʜʽ. ɿʦʢʨʝʤʘ, ʮʝ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʽʚ Continuous 

Deployment, ʱʦ ʘʚʪʦʤʘʪʠʟʫʶʪʴ ʙʝʟʣʽʯ ʨʫʪʠʥʥʠʭ ʦʧʝʨʘʮʽʡ ʚʽʜ ʤʦʤʝʥʪʫ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ʢʦʜʫ ʜʦ 

ʨʦʟʛʦʨʪʘʥʥʷ ʥʦʚʦʾ ʚʝʨʩʽʾ ʧʨʦʜʫʢʪʫ ʚ ʭʤʘʨʽ. ʂʨʽʤ ʪʦʛʦ, ʟ ʭʤʘʨʠ ʧʨʦʩʪʽʰʝ ʥʘʜʘʪʠ ʟʦʚʥʽʰʥʽʡ ʜʦʩʪʫʧ 

ʟʘʤʦʚʥʠʢʫ. ʎʝ ʧʦʪʨʽʙʥʦ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʪʦʛʦ, ʱʦʙ ʰʚʠʜʢʦ ʧʝʨʝʚʽʨʠʪʠ ʨʽʰʝʥʥʷ ʽ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ 
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ʡʦʛʦ ʢʣʽʻʥʪʫ. 

ʆʪʞʝ, ʧʦʩʪʽʡʥʝ ʟʨʦʩʪʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʩʢʣʘʜʥʦʩʪʽ ʟʘʜʘʯ, ʷʢʽ ʧʦʚʠʥʥʽ ʚʠʨʽʰʫʚʘʪʠ 

ʨʦʟʨʦʙʥʠʢʠ ʪʘ ʪʝʩʪʫʚʘʣʴʥʠʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʚʠʤʦʛ ʜʦ 

ʧʦʪʫʞʥʦʩʪʝʡ, ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʙʝʟʧʝʯʥʦʩʪʽ ʩʝʨʚʝʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʈʦʟʛʦʨʪʘʥʥʷ ʚʣʘʩʥʦʛʦ ʜʘʪʘ-ʮʝʥʪʨʫ, 

ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʪʠʤʝ ʚʩʽʤ ʚʠʤʦʛʘʤ ʧʽʜ ʩʠʣʫ ʣʠʰʝ ʢʨʫʧʥʠʤ ʢʦʤʧʘʥʽʷʤ. ɼʣʷ ʽʥʰʠʭ, ʥʘ ʤʦʶ ʜʫʤʢʫ, 

ʽʜʝʘʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʩʚʦʾʡ ʨʦʙʦʪʽ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ. ʎʝ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʟʝʢʦʥʦʤʠʪʠ ʢʦʰʪʠ ʪʘ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʝʢʪʘʤʠ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. ʂʈʆʂ, ʭʤʘʨʥʽ ʩʝʨʚʝʨʠ[ʝʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ:https://cloud.croc.ru/ 
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ɺʀɼɯʃɽʅʅʗ ʇʈʀʅʎʀʇɯɺ ʇʈɸɺʀʃʔʅʆɻʆ ʐʀʌʈʋɺɸʅʅʗ ɼɸʅʀʍ 

ʉ. ʂʽʨʻʻʚ, ʩʪ. ʛʨ. ʂɯ-16 

ɺ. ɻʝʨʤʘʢ, ʚʠʢʣʘʜʘʯ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɿʘ ʜʘʥʠʤʠ Acronis, ʢʽʣʴʢʽʩʪʴ ʘʪʘʢ ʧʨʦʛʨʘʤ ʟʜʠʨʥʠʢʽʚ-ʰʠʬʨʫʚʘʣʴʥʠʢʽʚ (Ransomware) ʚ 

ʤʠʥʫʣʦʤʫ ʨʦʮʽ ʟʨʦʩʣʘ ʜʦ 200 ʤʽʣʴʡʦʥʽʚ, ʘ Cybersecurity Ventures ʧʨʦʨʦʢʫʻ, ʱʦ ʜʦ 2021 ʨʦʢʫ ʙʽʟʥʝʩ 

ʙʫʜʝ ʧʽʜʜʘʚʘʪʠʩʷ ʘʪʘʢʘʤ ʢʦʞʥʽ 11 ʩʝʢʫʥʜ. ɸʣʝ ʩʘʤʝ ʧʦ ʩʦʙʽ ʧʦʚʩʶʜʥʝ ʰʠʬʨʫʚʘʥʥʷ ʥʝ ʜʘʻ ʦʯʽʢʫʚʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ. ʇʨʦʩʪʦ ʟʘʰʠʬʨʫʚʘʚʰʠ ʱʦʩʴ, ʤʠ ʥʝ ʛʘʨʘʥʪʫʻʤʦ ʟʙʽʣʴʰʝʥʥʷ ʟʘʭʠʱʝʥʦʩʪʽ. ʅʘʚʧʘʢʠ, 

ʧʦʰʠʨʝʥʥʷ ʧʨʦʛʨʘʤ ʟʜʠʨʥʠʢʽʚ-ʰʠʬʨʫʚʘʣʴʥʠʢʽʚ (Ransomware) ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʰʠʬʨʫʚʘʥʥʷ ʤʦʞʝ 

ʦʙʝʨʥʫʪʠʩʷ ʜʫʞʝ ʥʝʧʨʠʻʤʥʦʶ ʩʪʦʨʦʥʦʶ. ɸʜʞʝ ʧʦ ʩʫʪʽ, ʯʠʤ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʘʪʘʢʘ ʰʠʬʨʫʚʘʣʴʥʠʢʘ ʚʽʜ 

ʚʪʨʘʯʝʥʦʛʦ ʧʘʨʦʣʷ ʢʨʠʧʪʦʩʝʨʚʽʩʘ? 

ʑʦʙ ʚʽʜ ʰʠʬʨʫʚʘʥʥʷ ʙʫʚ ʪʦʣʢ, ʥʝʦʙʭʽʜʥʦ ʯʽʪʢʦ ʨʦʟʫʤʽʪʠ, ʷʢʽ ʨʝʩʫʨʩʠ ʧʦʪʨʽʙʥʦ ʟʘʭʠʱʘʪʠ 

ʢʨʠʧʪʦʛʨʘʬʽʯʥʦ ʽ ʷʢ ʩʘʤʝ ʦʨʛʘʥʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʽʟ ʟʘʩʦʙʘʤʠ ʰʠʬʨʫʚʘʥʥʷ. ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʩʬʝʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ. 

1. ɿʘʭʠʩʪ ʬʘʡʣʽʚ ʽ ʧʘʧʦʢ ʰʣʷʭʦʤ ʥʘʩʢʨʽʟʥʦʛʦ ʰʠʬʨʫʚʘʥʥʷ. 

ɿʘʭʠʩʪ ʬʘʡʣʽʚ ʽ ʧʘʧʦʢ ʤʦʞʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʟʘ ʨʘʭʫʥʦʢ ʥʘʩʢʨʽʟʥʦʛʦ ʰʠʬʨʫʚʘʥʥʷ. ɼʣʷ ʮʴʦʛʦ 

ʽʩʥʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʫʪʠʣʽʪʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʨʝʨʚʥʝ ʰʠʬʨʫʚʘʥʥʷ ʦʙʨʘʥʠʭ ʦʙ'ʻʢʪʽʚ. ʊʘʢʠʭ 

ʨʽʰʝʥʴ ʩʴʦʛʦʜʥʽ ʜʦʩʠʪʴ ʙʘʛʘʪʦ. ʅʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʧʦʧʫʣʷʨʥʦʶ ʫʪʠʣʽʪʦʶ Boxcrypt, ʷʢʘ 

ʰʠʬʨʫʻ ʙʫʜ-ɹʷʢʽ ʦʙ'ʻʢʪʠ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ. ɿʘʰʠʬʨʫʚʘʪʠ ʤʦʞʥʘ ʥʘʚʽʪʴ ʬʘʡʣʠ, 

ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʭʤʘʨʥʠʭ ʜʠʩʢʘʭ (GoogleDrive, OneDrive ʽ ʪ. ʜ.). ʇʨʠ ʪʘʢʦʤʫ ʧʽʜʭʦʜʽ ʥʽʭʪʦ ʥʝ ʟʤʦʞʝ 

ʧʨʦʯʠʪʘʪʠ ʚʤʽʩʪ ʬʘʡʣʽʚ, ʷʢʱʦ ʥʘ ʢʦʤʧ'ʶʪʝʨʽ ʥʝ ʟʘʧʫʱʝʥʦ ʚʽʜʧʦʚʽʜʥʫ ʧʨʦʛʨʘʤʫ, ʘ ʚ ʥʽʡ ʥʝ ʚʚʝʜʝʥʠʡ 

ʩʝʢʨʝʪʥʠʡ ʢʣʶʯ. ɺʽʜʧʦʚʽʜʥʦ ʚʽʜ ʢʦʧʽʶʚʘʥʥʷ ʘʙʦ ʢʨʘʜʽʞʢʠ ʬʘʡʣʽʚ ʥʝ ʙʫʜʝ ʥʽʷʢʦʛʦ ʪʦʣʢʫ, ʙʦ 

ʟʣʦʚʤʠʩʥʠʢ ʧʨʦʩʪʦ ʥʝ ʟʤʦʞʝ ʚʽʜʢʨʠʪʠ ʾʭ ʙʝʟ ʚʘʰʦʛʦ ʧʘʨʦʣʷ. 

2. ɿʘʰʠʬʨʦʚʘʥʠʡ ʜʠʩʢ. 

ɼʣʷ ʪʠʭ, ʭʪʦ ʧʨʘʮʶʻ ʟ ʚʝʣʠʢʠʤʠ ʤʘʩʠʚʘʤʠ ʜʘʥʠʭ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʟʘʭʠʱʘʪʠ ʚʽʜ ʩʪʦʨʦʥʥʽʭ ʦʯʝʡ, 

ʧʽʜʭʦʜʠʪʴ ʪʝʭʥʦʣʦʛʽʷ ʰʠʬʨʫʚʘʥʥʷ ʮʽʣʦʛʦ ʜʠʩʢʘ. ɼʣʷ ʮʴʦʛʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʽ ʧʨʦʛʨʘʤʠ, ʷʢ 

PGPDisk, ʘʙʦ ʥʘʣʘʰʪʫʚʘʪʠ ʰʠʬʨʫʚʘʥʥʷ ʥʘ ʨʽʚʥʽ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʨʦʟʜʽʣ 

ʚʽʜʬʦʨʤʘʪʦʚʘʥʠʡ ʚ EFS, ʦʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ Windows ʜʦʟʚʦʣʷʻ ʟʘʰʠʬʨʫʚʘʪʠ ʚʤʽʩʪ ʜʠʩʢʘ ʥʘʚʽʪʴ ʙʝʟ 

ʩʪʦʨʦʥʥʽʭ ʫʪʠʣʽʪ. 

3. ʐʠʬʨʫʚʘʥʥʷ ʥʘ ʨʽʚʥʽ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ. 

ɼʣʷ ʪʠʭ ʚʠʧʘʜʢʽʚ, ʢʦʣʠ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʤʘʢʩʠʤʘʣʴʥʠʡ ʟʘʭʠʩʪ ʜʦʢʫʤʝʥʪʽʚ, 

ʥʘʡʢʨʘʱʝ ʧʨʘʮʶʚʘʪʠ ʟ ʥʠʤʠ ʯʝʨʝʟ ʚʽʨʪʫʘʣʴʥʫ ʤʘʰʠʥʫ ʟ ʟʘʰʠʬʨʦʚʘʥʠʤ ʜʠʩʢʦʤ. ʅʘʧʨʠʢʣʘʜ, 

ʙʫʭʛʘʣʪʝʨʘʤ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʟ 1C ʘʙʦ ʽʥʰʦʶ ʧʨʦʛʨʘʤʦʶ ʟʽ ʩʣʫʞʙʦʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, ʥʘʡʢʨʘʱʝ ʧʽʜʽʡʜʝ 

ʽʟʦʣʴʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʩʧʽʚʨʦʙʽʪʥʠʢʫ ʧʦʪʨʽʙʝʥ ʜʦʩʪʫʧ ʜʦ ɯʥʪʝʨʥʝʪʫ, ʱʦʙ ʧʝʨʝʚʽʨʷʪʠ 
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ʧʦʰʪʫ, ʟʚʽʨʷʪʠʩʷ ʟ ʪʝʢʩʪʘʤʠ ʟʘʢʦʥʽʚ, ʩʧʽʣʢʫʚʘʪʠʩʷ ʟ ʢʦʣʝʛʘʤʠ, ʪʦʱʦ. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʥʘ 

ʩʪʚʦʨʠʪʠ ʚʽʨʪʫʘʣʴʥʫ ʤʘʰʠʥʫ ʙʝʟ ʜʦʩʪʫʧʫ ʜʦ ɯʥʪʝʨʥʝʪʫ ʽ ʦʪʨʠʤʘʪʠ ʧʦʚʥʽʩʪʶ ʟʘʢʨʠʪʠʡ ʧʨʦʩʪʽʨ ʜʣʷ 

ʢʦʥʬʽʜʝʥʮʽʡʥʠʭ ʜʘʥʠʭ. ʇʣʶʩ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʜʠʩʢ ʚʽʨʪʫʘʣʴʥʦʾ ʤʘʰʠʥʠ ʚʠʛʣʷʜʘʻ 

ʟʟʦʚʥʽ ʷʢ ʦʜʠʥ ʟʘʰʠʬʨʦʚʘʥʠʡ ʬʘʡʣ, ʪʦʤʫ ʜʘʥʽ ʙʫʜʫʪʴ ʥʘʜʽʡʥʦ ʟʘʭʠʱʝʥʽ ʚʽʜ ʨʽʟʥʦʛʦ ʰʢʽʜʣʠʚʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʩʪʦʨʦʥʥʽʭ ʦʯʝʡ. 

4. ɽʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ ʽ ʣʠʩʪʫʚʘʥʥʷ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʚʩʽ ʤʠ ʜʦʩʠʪʴ ʨʝʛʫʣʷʨʥʦ ʧʝʨʝʩʠʣʘʻʤʦ ʦʜʠʥ ʦʜʥʦʤʫ ʨʽʟʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ, 

ʧʨʘʢʪʠʯʥʦ ʫ ʚʩʽʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚ ʝʣʝʢʪʨʦʥʥʽʡ ʧʦʰʪʽ ʤʦʞʥʘ ʟʥʘʡʪʠ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʫ ʽʥʬʦʨʤʘʮʽʶ - 

ʚʽʜ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʽ ʩʢʘʥʽʚ ʜʦʢʫʤʝʥʪʽʚ ʜʦ ʧʨʦʝʢʪʽʚ ʤʘʡʙʫʪʥʽʭ ʜʦʛʦʚʦʨʽʚ. ʋ ʧʦʰʪʦʚʦʤʫ ʘʨʭʽʚʽ, 

ʷʢʠʡ ʨʦʢʘʤʠ ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʘ ʢʦʤʧ'ʶʪʝʨʽ ʘʙʦ ʥʘ ʩʝʨʚʝʨʽ, ʤʦʞʝ ʧʝʨʝʙʫʚʘʪʠ ʥʝ ʦʜʠʥ ʚʘʞʣʠʚʠʡ ʜʦʢʫʤʝʥʪ. 

ʊʘʢ ʱʦ ʥʘʚʽʪʴ ʜʣʷ ʜʦʤʘʰʥʴʦʛʦ ʢʦʤʧôʶʪʝʨʘ ʟʣʦʤ ʧʦʰʪʦʚʦʛʦ ʘʨʭʽʚʫ ʪʘ ʢʨʘʜʽʞʢʘ ʜʘʥʠʭ ʤʦʞʝ ʧʨʠʚʝʩʪʠ, 

ʥʘʧʨʠʢʣʘʜ, ʜʦ ʨʘʧʪʦʚʦʛʦ ʦʬʦʨʤʣʝʥʥʷ ʢʨʝʜʠʪʫ ʚ ʤʽʢʨʦʬʽʥʘʥʩʦʚʽʡ ʦʨʛʘʥʽʟʘʮʽʾ, ʧʨʦ ʷʢʠʡ ʚʠ ʽ ʥʝ 

ʧʽʜʦʟʨʶʚʘʪʠʤʝʪʝ. 

ɺʠʚʘʥʪʘʞʫʚʘʪʠ ʟ ʧʦʰʪʦʚʠʭ ʩʝʨʚʝʨʽʚ ʘʨʭʽʚʠ ʜʦʩʠʪʴ ʢʣʦʧʽʪʥʦ. ʊʦʤʫ ʥʘʙʘʛʘʪʦ ʯʘʩʪʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫʪʠʣʽʪʠ, ʷʢʽ ʰʠʬʨʫʶʪʴ ʦʢʨʝʤʽ ʧʘʧʢʠ ʥʘ ʧʦʰʪʦʚʠʭ ʩʝʨʚʽʩʘʭ. ʅʘʡʧʨʦʩʪʽʰʠʡ ʩʧʦʩʽʙ 

ʮʝ ʚʢʣʶʯʠʪʠ ʰʠʬʨʫʚʘʥʥʷ ʘʨʭʽʚʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ ʽ ʥʘʣʘʰʪʫʚʘʪʠ ʘʨʭʽʚʘʮʽʶ, ʩʢʘʞʽʤʦ, ʯʝʨʝʟ ʜʚʘ ʪʠʞʥʽ 

ʘʙʦ ʯʝʨʝʟ ʤʽʩʷʮʴ. ɿʚʠʯʘʡʥʦ, ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ email ʟʘʩʪʦʩʦʚʫʶʪʴ ʰʠʬʨʫʚʘʥʥʷ ʜʣʷ ʟʘʭʠʩʪʫ ʜʘʥʠʭ, ʘʣʝ, 

ʥʘ ʞʘʣʴ, ʧʦʰʪʦʚʽ ʷʱʠʢʠ ʟʘʟʚʠʯʘʡ ʟʣʘʤʫʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʢʨʘʜʽʞʢʠ ʘʙʦ ʧʽʜʙʦʨʫ ʧʘʨʦʣʷ. ʊʦʤʫ ʜʣʷ 

ʰʠʬʨʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʧʘʧʦʢ ʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʢʨʝʤʽ ʫʪʠʣʽʪʠ ʟʽ ʩʚʦʾʤʠ ʢʣʶʯʘʤʠ ʽ ʧʘʨʦʣʷʤʠ. 

ʗʢʱʦ ʦʩʥʦʚʥʠʡ ʧʦʰʪʦʚʠʡ ʢʣʽʻʥʪ - ʣʦʢʘʣʴʥʠʡ (ʪʦʙʪʦ ʣʠʩʪʠ ʟʘʚʘʥʪʘʞʫʶʪʴʩʷ ʟ ʩʝʨʚʝʨʘ ʽ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʥʘ ʢʦʤʧ'ʶʪʝʨʽ), ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʣʦʢʘʣʴʥʦʛʦ ʰʠʬʨʫʚʘʥʥʷ 

ʣʠʩʪʽʚ. ɸ ʚ ʨʘʟʽ ʷʢʱʦ ʣʠʩʪʠ ʟʘʚʘʥʪʘʞʫʶʪʴʩʷ ʧʦ ʧʨʦʪʦʢʦʣʫ IMAP, ʮʽʣʢʦʤ ʤʦʞʥʘ ʘʚʪʦʤʘʪʠʯʥʦ 

ʦʨʛʘʥʽʟʫʚʘʪʠ ʰʠʬʨʫʚʘʥʥʷ ʽ ʧʦʚʪʦʨʥʝ ʟʘʚʘʥʪʘʞʝʥʥʷ ʣʠʩʪʽʚ ʥʘ ʩʝʨʚʝʨ. ʆʜʥʘʢ ʤʘʣʦ ʭʪʦ ʟ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʟʤʦʞʝ ʟʨʦʙʠʪʠ ʮʝ ʩʘʤʦʩʪʽʡʥʦ, ʽ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘʤ ʧʦʪʨʽʙʥʦ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʽ ʧʽʜʪʨʠʤʫʚʘʪʠ ʮʶ ʩʠʩʪʝʤʫ 

ʩʚʦʾʤʠ ʩʠʣʘʤʠ. 

 ʇʨʠ ʮʴʦʤʫ ʦʯʝʚʠʜʥʦ, ʱʦ ʭʤʘʨʥʽ ʧʨʦʚʘʡʜʝʨʠ ʥʝ ʜʘʶʪʴ ʥʽʷʢʦʾ ʧʨʠʚʘʪʥʦʩʪʽ. ɺʩʽ ʚʦʥʠ çʯʠʪʘʶʪʴè 

ʧʝʨʝʧʠʩʢʫ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ, ʨʘʜʫʶʯʠ ʥʘʩ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʨʝʣʝʚʘʥʪʥʦʾ ʢʦʥʪʝʢʩʪʥʦʾ 

ʨʝʢʣʘʤʠ. ɯ ʷʢʱʦ ʚʠ ʥʝ ʭʦʯʝʪʝ, ʱʦʙ ʭʪʦʩʴ çʧʽʜʛʣʷʜʘʚè ʟʘ ʚʘʰʠʤ ʣʠʩʪʫʚʘʥʥʷʤ, ʤʦʞʥʘ ʚʝʩʪʠ ʦʙʤʽʥ 

ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ ʚ ʫʞʝ ʟʘʰʠʬʨʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ. ɼʣʷ ʪʘʢʦʛʦ ʨʽʚʥʷ ʧʨʠʚʘʪʥʦʩʪʽ ʧʽʜʭʦʜʷʪʴ ʧʨʦʛʨʘʤʠ 

ʪʠʧʫ PGPmail. ɸʣʝ ʥʝ ʚʘʨʪʦ ʟʣʦʚʞʠʚʘʪʠ ʮʽʻʶ ʧʨʘʢʪʠʢʦʶ, ʪʘʢ ʷʢ ʚʦʥʘ ʟʜʘʪʥʘ ʚʠʢʣʠʢʘʪʠ ʧʽʜʚʠʱʝʥʫ 

ʫʚʘʛʫ ʟ ʙʦʢʫ ʢʦʥʪʨʦʣʶʶʯʠʭ ʦʨʛʘʥʽʚ. ɼʦ ʪʦʛʦ ʞ ʧʦʩʪʘʯʘʣʴʥʠʢʠ ʙʝʟʢʦʰʪʦʚʥʠʭ email-ʩʝʨʚʽʩʽʚ ʤʦʞʫʪʴ 

ʚʽʜʤʦʚʠʪʠ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʪʠʤ, ʭʪʦ ʰʠʬʨʫʻ ʩʚʦʶ ʧʝʨʝʧʠʩʢʫ. ʊʘʢ ʱʦ, ʤʦʞʣʠʚʦ, ʨʘʟʦʤ ʟ ʫʪʠʣʽʪʦʶ 

ʜʣʷ ʰʠʬʨʫʚʘʥʥʷ ʧʦʪʨʽʙʥʦ ʽ ʧʣʘʪʥʠʡ ʧʦʰʪʦʚʠʡ ʩʝʨʚʽʩ. 

5. ʇʣʘʪʝʞʽ ʽ ʪʨʘʥʟʘʢʮʽʾ. 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʟʣʦʚʤʠʩʥʠʢʽʚ, ʥʘʡʮʽʢʘʚʽʰʘ ʽ ʥʘʡʮʽʥʥʽʰʘ ʽʥʬʦʨʤʘʮʽʷ - ʮʝ ʜʘʥʽ ʚʘʰʠʭ ʙʘʥʢʽʚʩʴʢʠʭ 

ʢʘʨʪ, ʨʝʢʚʽʟʠʪʠ ʜʦʩʪʫʧʫ ʚ ɯʥʪʝʨʥʝʪ-ʙʘʥʢ ʽ ʢʦʜʠ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʦʧʣʘʪʠ. ʑʦʙ ʫʥʠʢʥʫʪʠ ʧʨʠʢʨʠʭ 

ʽʥʮʠʜʝʥʪʽʚ ʟ ʬʽʥʘʥʩʦʚʠʤʠ ʘʢʪʠʚʘʤʠ, ʥʘʡʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʠʡ ʧʨʦʩʪʠʡ ʤʝʪʦʜ ʟʘʭʠʩʪʫ, ʷʢ 

ʚʽʨʪʫʘʣʴʥʘ ʢʘʨʪʘ ʜʣʷ ʧʣʘʪʝʞʽʚ ʚ ʤʝʨʝʞʽ. 

ʆʜʥʘʢ ʽ ʥʘ ʢʦʤʧ'ʶʪʝʨʽ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʟʘʭʠʱʝʥʽ ʫʤʦʚʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʣʘʪʝʞʽʚ. ɼʣʷ ʮʴʦʛʦ 

ʜʦʩʪʘʪʥʴʦ ʟʘʧʫʩʪʠʪʠ ʚʽʨʪʫʘʣʴʥʫ ʤʘʰʠʥʫ (ʥʘ ʮʝʡ ʨʘʟ ʚʞʝ ʟ ʜʦʩʪʫʧʦʤ ʚ ɯʥʪʝʨʥʝʪ) ʟ ʟʘʰʠʬʨʦʚʘʥʠʤ 

ʜʠʩʢʦʤ ʽ ʙʝʟ ʟʘʡʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦʙ ʤʽʥʽʤʽʟʫʚʘʪʠ ʨʠʟʠʢʠ ʢʦʤʧʨʦʤʝʪʘʮʽʾ ʚʘʰʦʾ 

ʬʽʥʘʥʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ɺʘʨʪʦ ʧʘʤ'ʷʪʘʪʠ, ʱʦ ʧʨʦʙʣʝʤʘ ʽʟʦʣʷʮʽʾ ʜʦʜʘʪʢʽʚ ʥʘ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ ʧʽʜ Android ʧʦʢʠ ʱʝ 

ʥʝ ʤʘʻ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʩʠʩʪʝʤʥʦʛʦ ʨʽʰʝʥʥʷ. ʊʦʙʪʦ ʙʘʥʢʽʚʩʴʢʽ ʤʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ ʧʨʘʮʶʶʪʴ ʧʨʘʢʪʠʯʥʦ 

ʚ ʦʜʥʦʤʫ ʡ ʪʦʤʫ ʞ ʩʝʨʝʜʦʚʠʱʽ ʟ ʫʩʽʤʘ ʽʥʰʠʤʠ ʫʪʠʣʽʪʘʤʠ. ʊʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʚʦʬʘʢʪʦʨʥʦʾ 

ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ ʥʝ ʜʘʻ ʛʘʨʘʥʪʽʡ ʙʝʟʧʝʢʠ. ɸʜʞʝ ʷʢʱʦ ʧʨʠʩʪʨʽʡ ʙʫʣʦ ʫʨʘʞʝʥʦ ʚʽʨʫʩʦʤ ʘʙʦ ʚʢʨʘʜʝʥʦ 

ʟʣʦʚʤʠʩʥʠʢʦʤ, ʚʽʥ ʟʤʦʞʝ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʽ ʚ ɯʥʪʝʨʥʝʪ-ʙʘʥʢ ʽ ʚʚʝʩʪʠ ʢʦʜ ʧʝʨʝʚʽʨʢʠ ʟ SMS, ʷʢʝ ʧʨʠʡʜʝ 

ʥʘ ʧʨʠʩʪʨʽʡ. ʊʦʤʫ ʜʣʷ ʨʘʭʫʥʢʽʚ, ʥʘ ʷʢʠʭ ʟʙʝʨʽʛʘʶʪʴʩʷ ʜʽʡʩʥʦ ʩʝʨʡʦʟʥʽ ʩʫʤʠ, ʢʨʘʱʝ ʥʝ ʧʨʦʚʦʜʠʪʠ 

ʧʣʘʪʝʞʽ ʦʥʣʘʡʥ ʽ ʥʝ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʤʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ. 

ʆʪʞʝ, ʱʦʙ ʰʠʬʨʫʚʘʥʥʷ ʤʘʣʦ ʩʝʥʩ, ʧʦʪʨʽʙʥʦ ʧʨʦʜʫʤʘʪʠ ʩʠʩʪʝʤʫ ʪʘʢ, ʱʦʙ ʢʦʨʠʩʪʫʚʘʯʘʤ ʙʫʣʦ 

ʟʨʫʯʥʦ ʟ ʥʝʶ ʧʨʘʮʶʚʘʪʠ. ʊʦʤʫ ʢʦʥʢʨʝʪʥʽ ʢʨʠʧʪʦʛʨʘʬʽʯʥʽ ʫʪʠʣʽʪʠ ʜʣʷ ʽʥʬʦʨʤʘʮʽʾ ʥʝʦʙʭʽʜʥʦ 

ʜʦʧʦʚʥʶʚʘʪʠ ʥʘʜʽʡʥʠʤʠ ʤʝʥʝʜʞʝʨʘʤʠ ʧʘʨʦʣʽʚ, ʘ ʪʘʢʦʞ ʟʘʩʦʙʘʤʠ ʭʤʘʨʥʦʛʦ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ, 
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LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 176 

 

 

ʱʦʙ ʥʝ ʚʪʨʘʪʠʪʠ ʚʩʶ ʽʥʬʦʨʤʘʮʽʶ. ʗʢʱʦ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤ ʙʫʜʝ ʟʨʦʟʫʤʽʣʦ, ʷʢ ʚʩʝ ʮʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʘ 

ʰʠʬʨʫʚʘʥʥʷ ʙʫʜʝ ʚʽʜʙʫʚʘʪʠʩʷ ʧʨʦʟʦʨʦ ʽ ʙʝʟ ʪʝʭʥʽʯʥʠʭ ʩʢʣʘʜʥʦʱʽʚ, ʪʦʜʽ ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʡ ʟʘʭʠʩʪ 

ʽʥʬʦʨʤʘʮʽʾ ʜʽʡʩʥʦ ʙʫʜʝ ʧʨʘʮʝʟʜʘʪʥʠʤ. 
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ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʽʛʨʦʚʠʭ ʜʦʜʘʪʢʽʚ ʨʦʟʨʦʙʥʠʢʠ ʜʫʞʝ ʯʘʩʪʦ ʩʪʠʢʘʶʪʴʩʷ ʟ ʟʘʜʘʯʝʶ ʧʦʙʫʜʦʚʠ 

ʣʘʙʽʨʠʥʪʽʚ, ʷʢʽ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʽʛʨʦʚʦʛʦ ʧʨʦʩʪʦʨʫ. ɼʣʷ ʛʝʥʝʨʘʮʽʾ ʣʘʙʽʨʠʥʪʽʚ ʽʩʥʫʻ ʜʦʩʠʪʴ 

ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʘʣʛʦʨʠʪʤʽʚ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ. 

ʉʫʪʴ ʧʝʨʰʦʛʦ ʘʣʛʦʨʠʪʤʫ, ʷʢʠʡ ʤʠ ʨʦʟʛʣʷʥʝʤʦ, ʧʦʣʷʛʘʻ ʚ ʧʨʦʢʣʘʜʘʥʥʽ ʰʣʷʭʫ ʫ ʚʠʧʘʜʢʦʚʦʤʫ 

ʥʘʧʨʷʤʢʫ ʟ ʢʦʞʥʦʾ ʢʣʽʪʠʥʠ ʧʦʣʷ ʚʛʦʨʫ ʘʙʦ ʚʧʨʘʚʦ (ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʙʨʘʥʦʛʦ ʥʘʧʨʷʤʢʫ ʟʤʽʱʝʥʥʷ). 

ʆʙʨʦʙʣʷʻʪʴʩʷ ʪʽʣʴʢʠ 1 ʢʣʽʪʠʥʘ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ, ʦʪʞʝ, ʤʦʞʥʘ ʛʝʥʝʨʫʚʘʪʠ ʣʘʙʽʨʠʥʪʠ ʥʝʩʢʽʥʯʝʥʥʦʛʦ 

ʨʦʟʤʽʨʫ, ʟʙʝʨʽʛʘʶʯʠ ʣʠʰʝ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ (ʣʘʙʽʨʠʥʪ) ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʙʝʨʽʛʘʪʠ ʙʫʜʴ-ʷʢʫ 

ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ. ʊʘʢʠʡ ʩʧʦʩʽʙ ʛʝʥʝʨʘʮʽʾ ʤʘʻ ʜʚʘ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʠ: 

1. ʃʘʙʽʨʠʥʪʘʤ ʧʨʠʪʘʤʘʥʥʝ ʩʠʣʴʥʝ ʜʽʘʛʦʥʘʣʴʥʝ ʟʤʽʱʝʥʥʷ ʽ ʚʽʜʩʫʪʥʷ ʤʦʞʣʠʚʽʩʪʴ ʛʝʥʝʨʘʮʽʾ 

ʪʫʧʠʢʽʚ ʚ ʥʘʧʨʷʤʢʫ ʣʘʙʽʨʠʥʪʫ. ʂʦʞʝʥ ʟ ʢʦʨʠʜʦʨʽʚ ʪʘʢʦʛʦ ʥʘʧʨʷʤʢʫ ʧʨʘʛʥʝ ʜʦ ʧʨʘʚʦʾ ʚʝʨʭʥʴʦʾ 

ʢʣʽʪʠʥʠ, ʽ, ʷʢ ʧʽʜʩʫʤʦʢ, ʤʘʻ ʨʽʚʥʦ ʦʜʠʥ ʰʣʷʭ ʜʦ ʥʝʾ, ʽ ʥʽʜʝ ʥʘ ʰʣʷʭʫ ʥʝʤʘʻ ʪʫʧʠʢʘ; 

2. ɿʘʚʞʜʠ ʛʝʥʝʨʫʶʪʴʩʷ ʜʚʘ ʧʦʨʦʞʥʽʭ ʢʦʨʠʜʦʨʠ ʧʦ ʩʪʦʨʦʥʘʤ ʣʘʙʽʨʠʥʪʫ. ʂʦʣʠ ʘʣʛʦʨʠʪʤ 

ʜʦʩʷʛʘʻ ʜʦ ʢʽʥʮʷ ʨʷʜʢʘ ʘʙʦ ʩʪʦʚʧʮʷ, ʡʦʤʫ ʥʝ ʟʘʣʠʰʘʻʪʴʩʷ ʚʠʙʦʨʫ, ʦʢʨʽʤ ʷʢ ʧʨʦʜʦʚʞʠʪʠ ʰʣʷʭ ʚ 

ʦʜʥʦʤʫ ʻʜʠʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʩʪʚʦʨʶʶʯʠ ʧʦʨʦʞʥʽ çʢʦʨʜʦʥʠè. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʮʴʦʛʦ ʘʣʛʦʨʠʪʤʫ ʻ ʚʠʧʘʜʢʦʚʝ ʜʚʽʡʢʦʚʝ ʜʝʨʝʚʦ, ʚ ʷʢʦʤʫ ʟ ʢʦʞʥʦʾ ʢʣʽʪʠʥʠ 

(ʚʝʨʰʠʥʠ) ʻ ʨʽʚʥʦ 1 ʰʣʷʭ ʫ ʥʘʧʨʷʤʢʫ ʜʦ ʢʦʨʝʥʷ (ʙʘʪʴʢʽʚʩʴʢʦʾ ʚʝʨʰʠʥʠ), ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʨʽʚʥʦ 1 ʰʣʷʭ 

ʜʦ ʙʫʜʴ-ʷʢʦʾ ʽʥʰʦʾ ʢʣʽʪʠʥʠ. ʗʢ ʥʘʩʣʽʜʦʢ, ʙʫʜʴ-ʷʢʘ ʢʣʽʪʠʥʘ ʤʘʻ ʥʝ ʙʽʣʴʰʝ 3 ʟ'ʻʜʥʘʥʴ ʟʽ ʩʚʦʾʤʠ 

ʩʫʩʽʜʘʤʠ. ʌʦʨʤʘʣʴʥʦ ʘʣʛʦʨʠʪʤ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʢʫʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʝʪʘʧʽʚ: 1) ʚʠʙʨʘʪʠ 

ʧʦʯʘʪʢʦʚʫ ʢʣʽʪʠʥʫ; 2) ʚʠʙʨʘʪʠ ʚʠʧʘʜʢʦʚʠʡ ʥʘʧʨʷʤ ʜʣʷ ʧʨʦʢʣʘʜʘʥʥʷ ʰʣʷʭʫ, ʷʢʱʦ ʩʫʩʽʜʥʷ ʢʣʽʪʠʥʘ ʚ 

ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʧʦʣʷ, ʧʨʦʢʦʧʘʪʠ ʢʣʽʪʠʥʫ ʚ ʻʜʠʥʦ ʤʦʞʣʠʚʦʤʫ ʥʘʧʨʷʤʢʫ; 3) ʧʝʨʝʡʪʠ 

ʜʦ ʥʘʩʪʫʧʥʦʾ ʢʣʽʪʠʥʠ; 4) ʧʦʚʪʦʨʶʚʘʪʠ ʢʨʦʢʠ 2-3 ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʥʝ ʙʫʜʫʪʴ ʦʙʨʦʙʣʝʥʽ ʚʩʽ ʢʣʽʪʠʥʠ. 

ʆʩʥʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʮʴʦʛʦ ʘʣʛʦʨʠʪʤʫ ʻ: ʧʨʦʩʪʘ ʨʝʘʣʽʟʘʮʽʷ; ʚʠʩʦʢʘ ʰʚʠʜʢʽʩʪʴ ʨʦʙʦʪʠ; 

ʤʦʞʣʠʚʽʩʪʴ ʛʝʥʝʨʫʚʘʪʠ ʥʝʩʢʽʥʯʝʥʥʽ ʣʘʙʽʨʠʥʪʠ. ɸʣʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʚʽʥ ʚʦʣʦʜʽʻ ʨʷʜʦʤ ʥʝʜʦʣʽʢʽʚ: ʥʠʟʴʢʘ 

ʩʢʣʘʜʥʽʩʪʴ ʤʘʣʶʥʢʘ; ʩʠʣʴʥʝ ʟʤʽʱʝʥʥʷ ʧʦ ʜʽʘʛʦʥʘʣʽ; ʚʽʜʩʫʪʥʽʩʪʴ ʪʫʧʠʢʽʚ ʟʘ ʟʤʽʱʝʥʥʷ; ʦʜʥʦʤʘʥʽʪʥʽʩʪʴ 

ʛʝʥʝʨʦʚʘʥʠʭ ʣʘʙʽʨʠʥʪʽʚ. 

ɯʥʰʠʤ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʘʣʛʦʨʠʪʤʦʤ ʻ ʘʣʛʦʨʠʪʤ ɽʡʣʝʨʘ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʣʘʙʽʨʠʥʪʠ, 

ʤʘʶʯʠ ʪʽʣʴʢʠ ʦʜʠʥ ʰʣʷʭ ʤʽʞ ʜʚʦʤʘ ʪʦʯʢʘʤʠ. ʎʝʡ ʘʣʛʦʨʠʪʤ ʜʫʞʝ ʰʚʠʜʢʠʡ ʫ ʨʝʘʣʽʟʘʮʽʾ ʽ ʝʬʝʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʘʤ'ʷʪʴ, ʚʠʤʘʛʘʶʯʠ ʧʘʤ'ʷʪʽ ʧʨʦʧʦʨʮʽʡʥʦ ʯʠʩʣʫ ʨʷʜʢʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ 

ʣʘʙʽʨʠʥʪʠ ʚʝʣʠʢʦʛʦ ʨʦʟʤʽʨʫ ʧʨʠ ʦʙʤʝʞʝʥʠʭ ʨʦʟʤʽʨʘʭ ʧʘʤ'ʷʪʽ. ɺ ʮʽʣʦʤʫ ʘʣʛʦʨʠʪʤ ʷʚʣʷʻ ʩʦʙʦʶ ʮʠʢʣ 

ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ ʨʷʜʢʽʚ. ʈʷʜʦʢ ʤʽʩʪʠʪʴ ʦʜʥʫ ʽ ʪʫ ʩʘʤʫ ʢʽʣʴʢʽʩʪʴ ʢʣʽʪʠʥʦʢ, ʷʢʘ ʜʦʚʽʣʴʥʦ ʟʘʜʘʻʪʴʩʷ ʥʘ 

ʧʦʯʘʪʢʫ. ʂʣʽʪʠʥʢʠ ʥʘʣʝʞʘʪʴ ʜʦ ʤʥʦʞʠʥ, ʱʦ ʩʣʫʛʫʶʪʴ ʜʣʷ ʢʦʥʪʨʦʣʶ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʭʦʜʫ ʤʽʞ 

ʢʣʽʪʠʥʢʘʤʠ. ʅʘ ʤʦʤʝʥʪ ʛʝʥʝʨʘʮʽʾ ʧʦʪʦʯʥʦʛʦ ʨʷʜʢʘ ʢʣʽʪʠʥʠ ʦʜʥʽʻʾ ʤʥʦʞʠʥʠ ʟ'ʻʜʥʘʥʽ ʤʽʞ ʩʦʙʦʶ, 

ʚʦʜʥʦʯʘʩ ʢʣʽʪʠʥʠ ʟ ʨʽʟʥʠʭ ʤʥʦʞʠʥ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʽʟʦʣʴʦʚʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʯʘʩʪʠʥʘʭ ʣʘʙʽʨʠʥʪʫ. ʋ 

ʢʦʞʥʦʾ ʢʣʽʪʠʥʢʠ ʤʦʞʝ ʙʫʪʠ ʘʙʦ ʥʝ ʙʫʪʠ ʧʨʘʚʘ ʪʘ ʥʠʞʥʷ ʩʪʽʥʢʘ. ɿʘʛʘʣʦʤ, ʩʪʽʥʢʠ ʛʝʥʝʨʫʶʪʴʩʷ 

ʚʠʧʘʜʢʦʚʠʤ ʯʠʥʦʤ, ʘʣʝ ʧʨʠ ʜʦʪʨʠʤʘʥʥʽ ʧʝʚʥʠʭ ʧʨʘʚʠʣ, ʷʢʽ ʛʘʨʘʥʪʫʶʪʴ ʚʽʜʩʫʪʥʽʩʪʴ ʮʠʢʣʽʚ ʫ ʣʘʙʽʨʠʥʪʽ. 



ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 177 

 

 

ɺʠʭʦʜʷʯʠ ʟ ʚʠʱʝ ʚʢʘʟʘʥʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʘʣʛʦʨʠʪʤ ɽʡʣʝʨʘ ʧʨʦʩʪʽʰʠʡ ʽ 

ʝʬʝʢʪʠʚʥʽʰʠʡ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ, ʟʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʰʚʠʜʢʦʩʪʽ ʽ ʣʝʛʢʦʩʪʽ ʚ ʩʪʚʦʨʝʥʥʽ. 
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ɸ. ʉʥʽʭʦʚʩʴʢʡ, ʩʪ. ʛʨ. ʂɯ-16 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

Starlink ð ʧʨʦʝʢʪ ʘʤʝʨʠʢʘʥʩʴʢʦʾ ʢʦʤʧʘʥʽʾ SpaceX ʱʦʜʦ ʨʦʟʨʦʙʢʠ ʥʝʜʦʨʦʛʦʾ ʪʘ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʾ ʩʫʧʫʪʥʠʢʦʚʦʾ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʫʧʫʪʥʠʢʽʚ ʟʚ'ʷʟʢʫ ʪʘ ʟʘʧʫʩʢʽʚ 

ʚʝʣʠʢʦʾ ʾʭ ʢʽʣʴʢʦʩʪʽ ʫ ʢʦʩʤʦʩ. ʋʪʚʦʨʝʥʘ ʪʘʢʠʤ ʯʠʥʦʤ ʥʦʚʘ ʩʠʩʪʝʤʘ ʟʚ'ʷʟʢʫ ʟʤʦʞʝ ʥʘʜʘʚʘʪʠ ʜʦʩʪʫʧ ʜʦ 

ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʦʛʦ ɯʥʪʝʨʥʝʪʫ ʫ ʚʽʜʜʘʣʝʥʠʭ ʚʽʜ ʢʦʤʫʥʽʢʘʮʽʡ ʤʽʩʮʷʭ. ɼʣʷ ʮʴʦʛʦ ʩʠʩʪʝʤʫ ʱʝ ʥʝʦʙʭʽʜʥʦ 

ʜʦʧʦʚʥʠʪʠ ʥʘʟʝʤʥʠʤʠ ʪʨʘʥʩʠʚʝʨʘʤʠ. 

ɺʩʫʧʝʨʝʯ ʧʦʰʠʨʝʥʽʡ ʜʫʤʮʽ, ʜʦʩʪʫʧ ʜʦ ʪʘʢʦʛʦ ɯʥʪʝʨʥʝʪʫ ʥʘʚʨʷʜ ʯʠ ʙʫʜʝ ʙʝʟʢʦʰʪʦʚʥʠʤ, ʘʜʞʝ 

ʟʘʨʦʙʣʝʥʽ ʥʘ ʮʴʦʤʫ ʢʦʰʪʠ ɯʣʦʥ ʄʘʩʢ ʧʣʘʥʫʻ ʚʠʪʨʘʪʠʪʠ ʥʘ ʨʦʟʨʦʙʢʫ ʨʘʢʝʪʠ BFR ʜʣʷ ʧʦʣʴʦʪʽʚ ʥʘ 

ʄʘʨʩ. ʉʫʧʫʪʥʠʢʠ, ʟʘʚʜʷʢʠ ʟʘʩʪʦʩʫʚʘʥʥʶ ʧʣʘʪʬʦʨʤʠ, ʚʠʨʦʙʣʷʪʠʤʫʪʴʩʷ ʩʝʨʽʡʥʦ, ʪʦʤʫ ʢʦʰʪʫʚʘʪʠʤʫʪʴ 

ʟʥʘʯʥʦ ʤʝʥʰʝ ʧʦʜʽʙʥʠʭ, ʘʣʝ ʚʠʧʫʱʝʥʠʭ ʚ ʦʜʠʥʠʯʥʽʡ ʚʝʨʩʽʾ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʥʘʨʘʟʽ 

ʢʫʙʽʯʥʠʭ ʩʘʪʝʣʽʪʽʚ, ʤʘʶʪʴ ʟʥʘʯʥʦ ʧʣʘʩʢʽʰʫ ʬʦʨʤʫ ʪʘ ʻ ʩʪʽʡʢʽʰʠʤʠ ʜʦ ʧʦʰʢʦʜʞʝʥʴ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʫʩʪʘʥʦʚʠʪʠ ʾʭ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʚ ʦʙʪʽʢʘʯʽ ʨʘʢʝʪʠ ʪʘ ʟʜʽʡʩʥʶʚʘʪʠ ʾʭ ʚʽʜʩʪʠʢʫʚʘʥʥʷ ʫ ʢʦʩʤʦʩʽ ʙʝʟ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ. ɿʘʤʽʩʪʴ ʜʚʦʭ ʩʪʘʥʜʘʨʪʥʠʭ ʩʦʥʷʯʥʠʭ ʧʘʥʝʣʝʡ Starlink ʤʘʪʠʤʝ ʦʜʥʫ ʚʝʣʠʢʫ, 

ʧʦʪʫʞʥʽʩʪʶ 3 ʢɺʪ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʦʥʥʠʡ ʜʚʠʛʫʥ ʥʘ ʢʨʠʧʪʦʥʽ, ʢʦʞʝʥ ʘʧʘʨʘʪ ʟʜʘʪʝʥ ʤʘʥʝʚʨʫʚʘʪʠ, 

ʦʙʣʽʪʘʶʯʠ ʢʦʩʤʽʯʥʝ ʩʤʽʪʪʷ, ʘ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʩʧʝʮʽʘʣʴʥʦ ʩʭʦʜʠʪʠ ʟ ʦʨʙʽʪʠ ʽ ʟʛʦʨʘʪʠ 

ʚ ʘʪʤʦʩʬʝʨʽ, ʱʦʙ ʩʘʤʦʤʫ ʥʝ ʟʘʩʤʽʯʫʚʘʪʠ ʧʨʦʩʪʽʨ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʨʠʧʪʦʥʫ, ʘ ʥʝ ʢʩʝʥʦʥʫ, ʟʜʝʰʝʚʠʪʴ 

ʢʦʞʝʥ ʩʫʧʫʪʥʠʢ ʥʘ $50 ʪʠʩ. ɺʽʜʧʦʚʽʜʥʦ ʜʦʢʫʤʝʥʪʘʤ, ʧʦʜʘʥʠʤ ʜʦ ʌʝʜʝʨʘʣʴʥʦʾ ʢʦʤʽʩʽʾ ʟʽ ʟʚ'ʷʟʢʫ ʉʐɸ, 

ʩʫʧʫʪʥʠʢʠ ʫ ʢʦʩʤʦʩʽ ʩʧʽʣʢʫʚʘʪʠʤʫʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʥʘ ʯʘʩʪʦʪʽ ʧʦʥʘʜ 10 ʪʠʩ. ɻɻʮ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʦʧʪʠʯʥʦʤʫ ʜʽʘʧʘʟʦʥʽ. ɯʟ 

ʥʘʟʝʤʥʠʤʠ ʪʝʨʤʽʥʘʣʘʤʠ ʟʚ'ʷʟʦʢ ʟʜʽʡʩʥʶʚʘʪʠʤʝʪʴʩʷ ʥʘ ʨʘʜʽʦʯʘʩʪʦʪʘʭ ʫ Ku- ʪʘ Ka-ʜʽʘʧʘʟʦʥʘʭ. Ku-

ʘʥʪʝʥʠ ʙʽʣʴʰ ʥʘʜʽʡʥʽ ʫ ʨʦʙʦʪʽ ʥʘʚʽʪʴ ʫ ʭʤʘʨʥʫ ʪʘ ʜʦʱʦʚʫ ʧʦʛʦʜʫ, ʘ ʂʘ-ʘʥʪʝʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʥʘʯʥʦ 

ʙʽʣʴʰʫ ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ. ʅʘʪʦʤʽʩʪʴ ʚʦʥʠ ʙʫʜʫʪʴ ʧʦʚ'ʷʟʘʥʽ ʽʟ ʚʣʘʩʥʠʤ ʪʝʨʤʽʥʘʣʦʤ ʢʦʨʠʩʪʫʚʘʯʘ 

ʨʦʟʤʽʨʦʤ ʟ ʥʦʫʪʙʫʢ, ʷʢʠʡ ʤʘʪʠʤʝ ʬʘʟʦʚʘʥʽ ʘʥʪʝʥʥʽ ʨʝʰʽʪʢʠ ʜʣʷ ʚʽʜʩʪʝʞʫʚʘʥʥʷ ʩʫʧʫʪʥʠʢʽʚ. ɺʘʨʪʽʩʪʴ 

ʪʘʢʠʭ ʪʝʨʤʽʥʘʣʽʚ ʩʢʣʘʜʝ ʙʣʠʟʴʢʦ $200. ʆʙʽʮʷʥʘ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ð 1 ɻʙʽʪ/ʩ ʜʣʷ ʢʦʞʥʦʛʦ 

ʩʧʦʞʠʚʘʯʘ. 

ɿʘʟʚʠʯʘʡ ʟʚ'ʷʟʦʢ ʽʟ ʛʝʦʩʪʘʮʽʦʥʘʨʥʠʤ ʩʫʧʫʪʥʠʢʦʤ ʤʘʻ ʤʽʥʽʤʘʣʴʥʫ ʢʨʫʛʦʚʫ ʟʘʪʨʠʤʢʫ ʩʠʛʥʘʣʘ ʫ 

239 ʤʩ, ʘʣʝ ʽʥʦʜʽ ʚʦʥʘ ʤʦʞʝ ʩʷʛʘʪʠ ʽ 600 ʤʩ. ʉʫʧʫʪʥʠʢʠ Starlink ʙʫʜʫʪʴ ʦʙʝʨʪʘʪʠʩʷ ʥʘ ʚʠʩʦʪʽ ʚ 1/30 

ʮʽʻʾ ʚʽʜʩʪʘʥʽ, ʪʦʤʫ ʟʘʪʨʠʤʢʘ ʩʠʛʥʘʣʫ ʩʪʘʥʦʚʠʪʠʤʝ ʣʠʰʝ 25-30 ʤʩ, ʱʦ ʩʧʽʚʤʽʨʥʦ ʽʟ ʢʘʙʝʣʴʥʠʤ ʘʙʦ 

ʦʧʪʦʚʦʣʦʢʦʥʥʠʤ ʟʚ'ʷʟʢʦʤ. SpaceX ʥʘʚʽʪʴ ʥʘʤʘʛʘʻʪʴʩʷ ʜʦʩʷʛʪʠ ʚʝʣʠʯʠʥʠ ʫ 10 ʤʩ. ʉʠʩʪʝʤʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝ ʧʨʦʪʦʢʦʣ peer-to-peer. ʑʦʙ ʥʘʜʘʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ɯʥʪʝʨʥʝʪʫ ʫ ʧʝʚʥʽʡ ʢʨʘʾʥʽ, SpaceX 

ʤʘʻ ʦʪʨʠʤʘʪʠ ʜʦʟʚʽʣ ʚʽʜ ʤʽʩʮʝʚʦʾ ʚʣʘʜʠ ʥʘ ʨʦʙʦʪʫ ʥʘ ʥʝʦʙʭʽʜʥʠʭ ʾʤ ʯʘʩʪʦʪʘʭ. 

ʗʢʱʦ ʛʦʚʦʨʠʪʠ ʢʦʨʦʪʢʦ,ʪʦ Starlink ʜʫʞʝ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʧʨʦʝʢʪ,ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʙʫʜʝ 

ʤʦʞʣʠʚʦ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʛʣʦʙʘʣʴʥʦʾ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʚ ʙʫʜʴ-ʷʢʽʡ ʪʦʯʮʽ ʟʝʤʥʦʾ ʢʫʣʽ, ʣʠʰʝ 

ʧʨʠʜʙʘʚʰʠ ʪʝʨʤʽʥʘʣ ʜʦʩʪʫʧʫ. ʎʝ ʟʥʘʯʥʦ ʩʧʨʦʩʪʠʪʴ ʧʨʦʮʝʜʫʨʫ ʜʦʩʪʫʧʫ ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʫ 

ʚʘʞʢʦʜʦʩʪʫʧʥʠʭ ʜʣʷ ʪʨʘʜʠʮʽʡʥʦʛʦ ɯʥʪʝʨʥʝʪ - ʟʚôʷʟʢʫ ʤʽʩʮʷʭ. 



ɼʝʥʴ ʥʘʫʢʠ ï 2020 
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ɺ. ʉʫʰʢʦʚ, ʩʪ. ʛʨ. ʂɹ-17 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʄʝʪʦʜʠ ʢʨʠʧʪʦʛʨʘʬʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʮʝ ʩʠʩʪʝʤʠ ʰʠʬʨʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʘʣʛʦʨʠʪʤʠ 

ʟʘʭʠʩʪʫ ʚʽʜ ʥʘʚôʷʟʫʚʘʥʥʷ ʬʘʣʴʰʠʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʢʨʠʧʪʦʛʨʘʬʽʯʥʽ ʧʨʦʪʦʢʦʣʠ ʨʦʟʧʦʜʽʣʫ ʢʣʶʯʽʚ, 

ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʬʘʢʪʫ ʧʨʠʡʦʤʫ (ʧʝʨʝʜʘʯʽ) ʽʥʬʦʨʤʘʮʽʾ. ɼʣʷ ʩʫʯʘʩʥʦʾ ʢʨʠʧʪʦʛʨʘʬʽʾ 

ʭʘʨʘʢʪʝʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʢʨʠʪʠʭ ʘʣʛʦʨʠʪʤʽʚ ʰʠʬʨʫʚʘʥʥʷ, ʱʦ ʧʨʠʧʫʩʢʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ. ʅʘ ʩʴʦʛʦʜʥʽ ʚʽʜʦʤʦ ʙʽʣʴʰʝ ʜʝʩʷʪʢʘ ʧʝʨʝʚʽʨʝʥʠʭ ʤʝʪʦʜʽʚ ʰʠʬʨʫʚʘʥʥʷ, ʷʢʽ 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʣʶʯʘ ʜʦʩʪʘʪʥʴʦʾ ʜʦʚʞʠʥʠ ʽ ʢʦʨʝʢʪʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʫ, ʨʦʙʣʷʪʴ ʰʠʬʨʦʚʘʥʠʡ 

ʪʝʢʩʪ ʥʝʜʦʩʪʫʧʥʠʤ ʜʣʷ ʢʨʠʧʪʦʘʥʘʣʽʟʫ. 

ɺʠʜʽʣʷʶʪʴ ʪʘʢʽ ʟʘʛʘʣʴʥʽ ʚʠʤʦʛʠ ʜʣʷ ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʭ ʤʝʪʦʜʽʚ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ: 

ʟʘʰʠʬʨʦʚʘʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʦʚʠʥʥʦ ʧʽʜʜʘʚʘʪʠʩʷ ʯʠʪʘʥʥʶ ʪʽʣʴʢʠ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʢʣʶʯʘ; ʯʠʩʣʦ 

ʦʧʝʨʘʮʽʡ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʢʣʶʯʘ ʰʠʬʨʫʚʘʥʥʷ ʧʦ ʬʨʘʛʤʝʥʪʫ ʧʦʚʽʜʦʤʣʝʥʥʷ 

ʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʡʦʤʫ ʚʽʜʢʨʠʪʦʛʦ ʪʝʢʩʪʫ, ʧʦʚʠʥʥʦ ʙʫʪʠ ʥʝ ʤʝʥʰʝ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʤʦʞʣʠʚʠʭ ʢʣʶʯʽʚ; 

ʯʠʩʣʦ ʦʧʝʨʘʮʽʡ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʨʦʟʰʠʬʨʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʰʣʷʭʦʤ ʧʝʨʝʙʦʨʫ ʤʦʞʣʠʚʠʭ ʢʣʶʯʽʚ 

ʧʦʚʠʥʥʦ ʤʘʪʠ ʩʪʨʦʛʫ ʥʠʞʥʶ ʦʮʽʥʢʫ ʽ ʚʠʭʦʜʠʪʠ ʟʘ ʤʝʞʽ ʤʦʞʣʠʚʦʩʪʝʡ ʩʫʯʘʩʥʠʭ ʢʦʤʧôʶʪʝʨʽʚ; ʟʥʘʥʥʷ 

ʘʣʛʦʨʠʪʤʫ ʰʠʬʨʫʚʘʥʥʷ ʥʝ ʧʦʚʠʥʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʥʘʜʽʡʥʽʩʪʴ ʟʘʭʠʩʪʫ; ʥʝʟʥʘʯʥʘ ʟʤʽʥʘ ʢʣʶʯʘ ʧʦʚʠʥʥʘ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʥʘʯʥʦʾ ʟʤʽʥʠ ʚʠʜʫ ʟʘʰʠʬʨʦʚʘʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʥʘʚʽʪʴ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʦʜʥʦʛʦ ʽ 

ʪʦʛʦ ʞ ʢʣʶʯʘ; ʘʣʛʦʨʠʪʤ ʤʘʻ ʜʦʧʫʩʢʘʪʠ ʷʢ ʧʨʦʛʨʘʤʥʫ, ʪʘʢ ʽ ʘʧʘʨʘʪʥʫ ʨʝʘʣʽʟʘʮʽʶ, ʧʨʠ ʮʴʦʤʫ ʟʤʽʥʘ 

ʜʦʚʞʠʥʠ ʢʣʶʯʘ ʥʝ ʧʦʚʠʥʥʘ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʷʢʽʩʥʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʘʣʛʦʨʠʪʤʫ ʰʠʬʨʫʚʘʥʥʷ. 

ʆʩʥʦʚʥʽ ʤʝʪʦʜʠ ʢʨʠʧʪʦʛʨʘʬʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʥʘʡʯʘʩʪʽʰʝ ʨʦʟʧʦʜʽʣʷʶʪʴ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʩʧʦʩʦʙʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʟʘ ʪʠʧʦʤ ʢʣʶʯʘ: ʙʝʟʢʣʶʯʝʚʽ ï ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʣʶʯʽ (ʭʝʰ-ʬʫʥʢʮʽʾ, 

ʛʝʥʝʨʘʮʽʷ ʧʩʝʚʜʦʚʠʧʘʜʢʦʚʠʭ ʯʠʩʝʣ, ʦʜʥʦʩʪʦʨʦʥʥʽ ʧʝʨʝʩʪʘʥʦʚʢʠ); ʧʝʨʝʪʚʦʨʝʥʥʷ ʟ ʪʘʻʤʥʠʤ ʢʣʶʯʝʤ ï 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʣʶʯʦʚʠʡ ʧʘʨʘʤʝʪʨ ï ʩʝʢʨʝʪʥʠʡ ʢʣʶʯ (ʩʠʤʝʪʨʠʯʥʝ ʰʠʬʨʫʚʘʥʥʷ, ʮʠʬʨʦʚʠʡ ʧʽʜʧʠʩ, 

ʭʝ-hʬʫʥʢʮʽʾ, ʽʜʝʥʪʠʬʽʢʘʮʽʷ); ʧʝʨʝʪʚʦʨʝʥʥʷ ʟ ʚʽʜʢʨʠʪʠʤ ʢʣʶʯʝʤ ï ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʩʚʦʾʭ 

ʦʙʯʠʩʣʝʥʥʷʭ ʜʚʘ ʢʣʶʯʽ ï ʚʽʜʢʨʠʪʠʡ (ʧʫʙʣʽʯʥʠʡ) ʪʘ ʟʘʢʨʠʪʠʡ (ʧʨʠʚʘʪʥʠʡ) (ʘʩʠʤʝʪʨʠʯʥʝ ʰʠʬʨʫʚʘʥʥʷ, 

ʮʠʬʨʦʚʠʡ ʧʽʜʧʠʩ). ʎʽʣʽʩʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʘʚʪʝʥʪʠʯʥʽʩʪʴ ʩʪʦʨʽʥ ʜʦʩʷʛʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʭʝʰ-

ʬʫʥʢʮʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʮʠʬʨʦʚʦʛʦ ʧʽʜʧʠʩʫ. ʂʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʠʤʝʪʨʠʯʥʠʤ 

ʪʘ ʘʩʠʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʘʤʠ ʰʠʬʨʫʚʘʥʥʷ. 

ʄʝʪʦʜʠ ʩʠʤʝʪʨʠʯʥʦʛʦ ʰʠʬʨʫʚʘʥʥʷ (ʨʦʟʰʠʬʨʫʚʘʥʥʷ) ï ʮʝ ʤʝʪʦʜʠ, ʟʘ ʷʢʠʤʠ ʢʣʶʯʽ 

ʰʠʬʨʫʚʘʥʥʷ ʽ ʨʦʟʰʠʬʨʫʚʘʥʥʷ ʻ ʘʙʦ ʦʜʥʘʢʦʚʠʤʠ, ʘʙʦ ʣʝʛʢʦ ʦʙʯʠʩʣʶʶʪʴʩʷ ʦʜʠʥ ʟ ʦʜʥʦʛʦ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʩʧʽʣʴʥʠʡ ʢʣʶʯ, ʷʢʠʡ ʻ ʪʘʻʤʥʠʤ. ʉʫʯʘʩʥʠʤʠ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ 

ʩʠʤʝʪʨʠʯʥʦʛʦ ʰʠʬʨʫʚʘʥʥʷ ʻ ʪʘʢʽ ʩʠʩʪʝʤʠ: 

ʉʠʩʪʝʤʘ Lucifer ï ʘʣʛʦʨʠʪʤ ʙʣʦʯʥʦʛʦ ʩʠʤʝʪʨʠʯʥʦʛʦ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ, ʨʦʟʨʦʙʣʝʥʠʡ ʚ ʨʘʤʢʘʭ 

ʜʦʩʣʽʜʥʦʾ ʧʨʦʛʨʘʤʠ ʟ ʢʦʤʧôʶʪʝʨʥʦʾ ʢʨʠʧʪʦʛʨʘʬʽʾ ʬʽʨʤʠ IBM ʥʘ ʧʦʯʘʪʢʫ 1970-ʭ ʨʦʢʽʚ. 

DataEncryption Standard (DES) ï ʮʝ ʩʠʤʝʪʨʠʯʥʠʡ ʘʣʛʦʨʠʪʤ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ, ʷʢʠʡ 

ʧʨʠʡʥʷʪʠʡ ʫʨʷʜʦʤ ʉʐɸ ʽʟ 1976ʨ. ʜʦ ʢʽʥʮʷ 1990-ʭ ʨʨ., ʟ ʯʘʩʦʤ ʥʘʙʫʚ ʤʽʞʥʘʨʦʜʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

InternationalDataEncryptionAlgorithm (IDEA) ï ʩʠʤʝʪʨʠʯʥʠʡ ʙʣʦʯʥʠʡ ʘʣʛʦʨʠʪʤ ʰʠʬʨʫʚʘʥʥʷ 

ʜʘʥʠʭ, ʟʘʧʘʪʝʥʪʦʚʘʥʠʡ ʰʚʝʡʮʘʨʩʴʢʦʶ ʬʽʨʤʦʶ Ascom. 

AdvancedEncryption Standard (AES, Rijndael) ï ʩʠʤʝʪʨʠʯʥʠʡ ʘʣʛʦʨʠʪʤ ʙʣʦʯʥʦʛʦ ʰʠʬʨʫʚʘʥʥʷ, 

ʧʨʠʡʥʷʪʠʡ ʚ ʷʢʦʩʪʽ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʩʪʘʥʜʘʨʪʫ ʰʠʬʨʫʚʘʥʥʷ ʫʨʷʜʦʤ ʉʐɸ. ʉʪʘʥʦʤ ʥʘ 2006 ʨʽʢ AES 
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ʷʚʣʷʻʪʴʩʷ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʩʠʤʝʪʨʠʯʥʦʛʦ ʰʠʬʨʫʚʘʥʥʷ. 

Blowfish ï ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʡ ʘʣʛʦʨʠʪʤ, ʷʢʠʡ ʨʝʘʣʽʟʫʻ ʙʣʦʯʥʝ ʩʠʤʝʪʨʠʯʥʝ ʰʠʬʨʫʚʘʥʥʷ. 

ʈʦʟʨʦʙʣʝʥʠʡ ʥʘ ʦʩʥʦʚʽ ʤʝʨʝʞʽ ʌʝʡʩʪʝʣʷ ɹʨʶʩʦʤ ʐʥʘʡʻʨʦʤ ʚ 1993ʨ. 

ɻʆʉʊ 28147-89 ï ʙʣʦʢʦʚʘ ʰʠʬʨʦʩʭʝʤʘ, ʷʢʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ ʰʠʬʨʫʚʘʥʥʷ ʟ 

ʛʘʤʫʚʘʥʥʷʤ, ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʬʫʥʢʮʽʾ ʧʦʪʦʢʦʚʦʛʦ ʰʠʬʨʦʘʣʛʦʨʠʪʤʘ. 

ʄʝʪʦʜʠ ʘʩʠʤʝʪʨʠʯʥʦʛʦ ʰʠʬʨʫʚʘʥʥʷ (ʨʦʟʰʠʬʨʫʚʘʥʥʷ) ï ʢʨʠʧʪʦʛʨʘʬʽʯʥʽ ʘʣʛʦʨʠʪʤʠ, ʚ ʷʢʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʘʨʫ ʢʣʶʯʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʫʯʘʩʥʠʢʘ ʧʨʦʪʦʢʦʣʫ ï ʚʽʜʢʨʠʪʠʡ ʜʣʷ ʰʠʬʨʫʚʘʥʥʷ ʽ 

ʪʘʻʤʥʠʡ ʜʣʷ ʨʦʟʰʠʬʨʫʚʘʥʥʷ, ʷʢʠʡ ʥʝ ʤʦʞʝ ʙʫʪʠ ʦʙʯʠʩʣʝʥʠʡ ʟ ʚʽʜʢʨʠʪʦʛʦ ʢʣʶʯʘ ʟʘ ʚʠʟʥʘʯʝʥʠʡ ʯʘʩ. 

ʉʫʯʘʩʥʠʤʠ ʤʝʪʦʜʘʤʠ ʜʘʥʦʛʦ ʰʠʬʨʫʚʘʥʥʷ ʻ ʪʘʢʽ ʢʨʠʧʪʦʩʠʩʪʝʤʠ: 

ʉʭʝʤʘ McEliece ï ʢʨʠʧʪʦʩʠʩʪʝʤʘ ʟ ʚʽʜʢʨʠʪʠʤʠ ʢʣʶʯʘʤʠ ʥʘ ʦʩʥʦʚʽ ʪʝʦʨʽʾ ʘʣʛʝʙʨʘʾʯʥʦʛʦ 

ʢʦʜʫʚʘʥʥʷ. ʇʝʨʰʘ ʩʭʝʤʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʨʘʥʜʦʤʽʟʘʮʽʶ ʚ ʧʨʦʮʝʩʽ ʰʠʬʨʫʚʘʥʥʷ. ɸʣʛʦʨʠʪʤ McEliece 

ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʩʢʣʘʜʥʦʩʪʽ ʜʝʢʦʜʫʚʘʥʥʷ ʧʦʚʥʠʭ ʣʽʥʽʡʥʠʭ ʢʦʜʽʚ. 

ɸʣʛʦʨʠʪʤ ɼʽʬʬʽ-ʍʝʣʣʤʘʥʘ ï ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʡ ʤʝʪʦʜ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʬʫʥʢʮʽʶ 

ʜʠʩʢʨʝʪʥʦʛʦ ʧʽʜʥʝʩʝʥʥʷ ʜʦ ʩʪʝʧʝʥʷ. 

ʉʭʝʤʘ ElGamal ï ʢʨʠʧʪʦʩʠʩʪʝʤʘ ʟ ʚʽʜʢʨʠʪʠʤ ʢʣʶʯʝʤ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʪʨʫʜʥʦʱʘʭ ʦʙʯʠʩʣʝʥʥʷ 

ʜʠʩʢʨʝʪʥʠʭ ʣʦʛʘʨʠʬʤʽʚ ʚ ʩʢʽʥʯʝʥʥʦʤʫ ʧʦʣʽ, ʷʢʘ ʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʩʠʩʪʝʤʠ ɼʽʬʬʽ-ʍʝʣʣʤʘʥʘ. 

RSA ï ʢʨʠʧʪʦʛʨʘʬʽʯʥʘ ʩʠʩʪʝʤʘ ʟ ʚʽʜʢʨʠʪʠʤ ʢʣʶʯʝʤ. ɹʝʟʧʝʢʘ ʘʣʛʦʨʠʪʤʫ RSA ʧʦʙʫʜʦʚʘʥʘ ʥʘ 

ʧʨʠʥʮʠʧʽ ʩʢʣʘʜʥʦʩʪʽ ʬʘʢʪʦʨʠʟʘʮʽʾ. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʥʘʯʥʠʡ ʽʥʪʝʨʝʩ ʚʠʢʣʠʢʘʻ ʢʚʘʥʪʦʚʘ ʢʨʠʧʪʦʛʨʘʬʽʷ, ʚʘʛʦʤʝ ʤʽʩʮʝ ʚ ʷʢʽʡ ʟʘʡʤʘʻ 

ʢʚʘʥʪʦʚʠʡ ʨʦʟʧʦʜʽʣ ʢʣʶʯʽʚ. ʂʚʘʥʪʦʚʘ ʢʨʠʧʪʦʛʨʘʬʽʷ ï ʤʝʪʦʜ ʟʘʭʠʩʪʫ ʢʦʤʫʥʽʢʘʮʽʡ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ 

ʧʨʠʥʮʠʧʘʭ ʢʚʘʥʪʦʚʦʾ ʬʽʟʠʢʠ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʾ ʢʨʠʧʪʦʛʨʘʬʽʾ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʘʪʝʤʘʪʠʯʥʽ 

ʤʝʪʦʜʠ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʩʝʢʨʝʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʢʚʘʥʪʦʚʘ ʢʨʠʧʪʦʛʨʘʬʽʷ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʬʽʟʠʮʽ, 

ʨʦʟʛʣʷʜʘʶʯʠ ʚʠʧʘʜʢʠ, ʢʦʣʠ ʽʥʬʦʨʤʘʮʽʷ ʧʝʨʝʥʦʩʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙôʻʢʪʽʚ ʢʚʘʥʪʦʚʦʾ ʤʝʭʘʥʽʢʠ. 

ʇʨʦʮʝʩ ʚʽʜʧʨʘʚʢʠ ʪʘ ʧʨʠʡʦʤʫ ʽʥʬʦʨʤʘʮʽʾ ʟʘʚʞʜʠ ʚʠʢʦʥʫʻʪʴʩʷ ʬʽʟʠʯʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʥʘʧʨʠʢʣʘʜ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʝʣʝʢʪʨʦʥʽʚ ʚ ʝʣʝʢʪʨʠʯʥʦʤʫ ʩʪʨʫʤʽ, ʘʙʦ ʬʦʪʦʥʽʚ ʫ ʣʽʥʽʷʭ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʥʦʛʦ ʟʚôʷʟʢʫ. 

ʊʝʭʥʦʣʦʛʽʷ ʢʚʘʥʪʦʚʦʾ ʢʨʠʧʪʦʛʨʘʬʽʾ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʦʚʽʡ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʧʦʚʝʜʽʥʢʠ ʢʚʘʥʪʦʚʦʾ 

ʩʠʩʪʝʤʠ ï ʥʝʤʦʞʣʠʚʦ ʦʜʥʦʯʘʩʥʦ ʦʪʨʠʤʘʪʠ ʢʦʦʨʜʠʥʘʪʠ ʽ ʽʤʧʫʣʴʩ ʯʘʩʪʠʥʢʠ, ʥʝʤʦʞʣʠʚʦ ʚʠʤʽʨʷʪʠ ʦʜʠʥ 

ʧʘʨʘʤʝʪʨ ʬʦʪʦʥʘ, ʥʝ ʩʧʦʪʚʦʨʠʚʰʠ ʽʥʰʠʡ. 

ɽʣʽʧʪʠʯʥʘ ʢʨʠʧʪʦʛʨʘʬʽʷ ï ʨʦʟʜʽʣ ʢʨʠʧʪʦʛʨʘʬʽʾ, ʷʢʠʡ ʚʠʚʯʘʻ ʘʩʠʤʝʪʨʠʯʥʽ ʢʨʠʧʪʦʩʠʩʪʝʤʠ, 

ʟʘʩʥʦʚʘʥʽ ʥʘ ʝʣʽʧʪʠʯʥʠʭ ʢʨʠʚʠʭ ʥʘʜ ʩʢʽʥʯʝʥʥʠʤʠ ʧʦʣʷʤʠ. ʆʩʥʦʚʥʘ ʧʝʨʝʚʘʛʘ ʝʣʽʧʪʠʯʥʦʾ ʢʨʠʧʪʦʛʨʘʬʽʾ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʝʚʽʜʦʤʽ ʩʫʙʝʢʩʧʦʥʝʥʮʽʘʣʴʥʽ ʘʣʛʦʨʠʪʤʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʟʘʜʘʯʽ ʜʠʩʢʨʝʪʥʦʛʦ ʣʦʛʘʨʠʬʤʫʚʘʥʥʷ ʚ ʛʨʫʧʘʭ ʪʦʯʦʢ ʝʣʽʧʪʠʯʥʠʭ ʢʨʠʚʠʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʣʽʧʪʠʯʥʠʭ 

ʢʨʠʚʠʭ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʨʠʧʪʦʩʠʩʪʝʤ ʙʫʣʦ ʥʝʟʘʣʝʞʥʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʅʽʣʦʤ ʂʦʙʣʽʮʦʤ ʽ ɺʽʢʪʦʨʦʤ 

ʄʽʣʣʝʨʦʤ ʚ 1985 ʨ. 

ɺ ʥʦʚʽʪʥʽʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ ʜʣʷ ʰʠʬʨʫʚʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʩʠʤʝʪʨʠʯʥʽ ʘʣʛʦʨʠʪʤʠ ʰʠʬʨʫʚʘʥʥʷ, ʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʢʫ ʦʙʯʠʩʣʶʚʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʘʩʠʤʝʪʨʠʯʥʠʭ 

ʘʣʛʦʨʠʪʤʽʚ, ʾʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʪʘ ʧʦʰʠʨʝʥʥʷ ʩʝʘʥʩʦʚʠʭ ʢʣʶʯʽʚ. ʋʩʫʥʫʪʠ ʦʩʥʦʚʥʽ 

ʥʝʜʦʣʽʢʠ, ʚʣʘʩʪʠʚʽ ʷʢ ʩʠʤʝʪʨʠʯʥʠʤ, ʪʘʢ ʽ ʘʩʠʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʘʤ ʢʨʠʧʪʦʛʨʘʬʽʯʥʦʛʦ ʟʘʭʠʩʪʫ 

ʽʥʬʦʨʤʘʮʽʾ, ʜʦʟʚʦʣʷʻ ʾʭ ʢʦʤʙʽʥʦʚʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʋ ʩʫʯʘʩʥʠʭ ʢʨʠʧʪʦʩʠʩʪʝʤʘʭ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ çʰʚʠʜʢʠʭè ʩʠʤʝʪʨʠʯʥʠʭ ʙʣʦʢʦʚʠʭ ʘʣʛʦʨʠʪʤʽʚ, ʘ ʟʘʚʜʘʥʥʷʤ çʧʦʚʽʣʴʥʠʭè 

ʘʩʠʤʝʪʨʠʯʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʩʪʘʻ ʰʠʬʨʫʚʘʥʥʷ ʢʣʶʯʘ ʩʝʘʥʩʫ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʙʝʨʽʛʘʶʪʴʩʷ ʧʝʨʝʚʘʛʠ 

ʚʠʩʦʢʦʾ ʩʝʢʨʝʪʥʦʩʪʽ (ʘʩʠʤʝʪʨʠʯʥʽ) ʪʘ ʰʚʠʜʢʦʩʪʽ ʨʦʙʦʪʠ (ʩʠʤʝʪʨʠʯʥʽ). ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʫʢʨʘʾʥʩʴʢʠʤ ʩʪʘʥʜʘʨʪʦʤ, ʷʢʠʡ ʦʧʠʩʫʻ ʘʣʛʦʨʠʪʤʠ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʧʝʨʝʚʽʨʢʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʮʠʬʨʦʚʦʛʦ 

ʧʽʜʧʠʩʫ ʻ ʧʨʠʡʥʷʪʠʡ ʽ ʚʚʝʜʝʥʠʡ ʚ ʜʽʶ ʥʘʢʘʟʦʤ ʜʝʨʞʘʚʥʦʛʦ ʢʦʤʽʪʝʪʫ ʋʢʨʘʾʥʠ ʟ ʧʠʪʘʥʴ ʪʝʭʥʽʯʥʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʩʧʦʞʠʚʯʦʾ ʧʦʣʽʪʠʢʠ ʚʽʜ 28 ʛʨʫʜʥʷ 2002 ˉ 31 ɼʉʊʋ 4145-2002. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 
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ʆɻʃʗɼ ʉʋʏɸʉʅʆɻʆ ɸʃɻʆʈʀʊʄʋ ɸɺʊʆʄɸʊʀʏʅʆɻʆ ʇʈʆɽʂʊʋɺɸʅʅʗ 

ʅɽʁʈʆʅʅʀʍ ʄɽʈɽɾ PROXYLESSNAS 

ɼ. ʌʝʩʝʯʢʦ, ʩʪ. ʛʨ. ʂɯ-16 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʩʝ ʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ ʪʝʭʥʦʣʦʛʽʾ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʰʪʫʯʥʠʭ ʥʝʡʨʦʥʥʠʭ 

ʤʝʨʝʞʘʭ. ʅʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʤʘʶʪʴ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʧʨʦʝʢʪʫʚʘʥʥʽ ʽ ʦʧʪʠʤʽʟʘʮʽʾ ʤʝʨʝʞ ʟʚ'ʷʟʢʫ. 

ʋ ʛʘʣʫʟʽ ʙʝʟʧʝʢʠ ʽ ʦʭʦʨʦʥʥʠʭ ʩʠʩʪʝʤʘʭ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʩʽʙ, 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʛʦʣʦʩʫ, ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʥʦʤʝʨʽʚ, ʘʥʘʣʽʟʫ ʘʝʨʦʢʦʩʤʽʯʥʠʭ ʟʥʽʤʢʽʚ, 

ʤʦʥʽʪʦʨʠʥʛʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ, ʚʠʷʚʣʝʥʥʷ ʧʽʜʨʦʙʦʢ. 

ɼʠʟʘʡʥ ʘʨʭʽʪʝʢʪʫʨʠ ʥʝʡʨʦʥʥʦʾ ʤʝʨʝʞʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʧʨʦʩʪʠʤ ʟʘʚʜʘʥʥʷʤ, ʱʦ ʚʠʤʘʛʘʻ ʚʠʩʦʢʦʾ 

ʢʚʘʣʽʬʽʢʘʮʽʾ ʽʥʞʝʥʝʨʽʚ ʪʘ ʙʝʟʣʽʯ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ.  ɺʠʩʦʢʽ ʚʠʤʦʛʠ ʜʦ ʨʦʟʨʦʙʢʠ ʥʝʡʨʦʥʥʠʭ 

ʤʝʨʝʞ ʧʨʠʟʚʝʣʠ ʜʦ ʩʪʚʦʨʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʷʢʘ ʥʘʟʠʚʘʻʪʴʩʷ çʧʦʰʫʢ ʥʝʡʨʦʥʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠè (neural 

architecture search - NAS). 

ɸʣʛʦʨʠʪʤʠ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ - ʥʦʚʘ ʛʘʣʫʟʴ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʴ ʚ ʩʬʝʨʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. ʅʘ ʄʽʞʥʘʨʦʜʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʥʘʚʯʘʣʴʥʠʭ ʫʷʚʣʝʥʴ, 

ʜʦʩʣʽʜʥʠʢʠ ʄʘʩʩʘʯʫʩʝʪʩʴʢʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʨʦʟʧʦʚʽʣʠ ʧʨʦ ʨʦʟʨʦʙʣʝʥʠʡ ʘʣʛʦʨʠʪʤ 

ProxylessNAS. 

ʋ ʩʚʦʾʡ ʨʦʙʦʪʽ ʜʦʩʣʽʜʥʠʢʠ ʟʥʘʡʰʣʠ ʩʧʦʩʦʙʠ ʚʠʜʘʣʝʥʥʷ ʥʝʧʦʪʨʽʙʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʝʡʨʦʥʥʦʾ 

ʤʝʨʝʞʽ, ʩʢʦʨʦʪʠʚʰʠ ʯʘʩ ʦʙʯʠʩʣʝʥʴ ʽ ʧʦʯʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʽʣʴʢʠ ʯʘʩʪʠʥʫ ʘʧʘʨʘʪʥʦʾ ʧʘʤ'ʷʪʽ ʜʣʷ 

ʟʘʧʫʩʢʫ ʘʣʛʦʨʠʪʤʫ NAS. ʎʝ ʛʘʨʘʥʪʫʻ, ʱʦ ʨʦʟʨʦʙʣʝʥʘ ʥʝʡʨʦʥʘ ʤʝʨʝʞʘ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʧʨʘʮʶʻ ʥʘ 

ʢʦʥʢʨʝʪʥʠʭ ʘʧʘʨʘʪʥʠʭ ʧʣʘʪʬʦʨʤʘʭ: CPU, GPU ʽ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ. 

ɼʦʩʣʽʜʥʠʢʠ ʧʨʦʪʝʩʪʫʚʘʣʠ ʩʚʽʡ ʥʦʚʠʡ ʘʣʛʦʨʠʪʤ NAS ʜʣʷ ʟʘʚʜʘʥʥʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʟʦʙʨʘʞʝʥʴ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʥʘʙʦʨʽ ʙʘʟʠ ʜʘʥʠʭ ImageNet, ʷʢʠʡ ʤʽʩʪʠʪʴ ʤʽʣʴʡʦʥʠ ʟʦʙʨʘʞʝʥʴ. ʉʧʦʯʘʪʢʫ ʚʦʥʠ 

ʚʢʘʟʫʚʘʣʠ ʤʝʞʽ ʧʦʰʫʢʫ, ʜʝ ʟʥʘʭʦʜʷʪʴʩʷ ʤʦʞʣʠʚʽ ʰʣʷʭʠ, ʷʢʽ ʤʦʞʝ ʧʦʙʫʜʫʚʘʪʠ ʥʝʡʨʦʥʥʘ ʤʝʨʝʞʘ, ʱʦ 

ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʘʣʛʦʨʠʪʤʫ NAS ʦʙʨʘʪʠ ʦʧʪʠʤʘʣʴʥʫ ʘʨʭʽʪʝʢʪʫʨʫ. 

ɿʘʟʚʠʯʘʡ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʩʽ ʤʦʞʣʠʚʽ ʰʣʷʭʠ ʧʦʚʠʥʥʽ ʟʙʝʨʽʛʘʪʠʩʷ ʚ ʧʘʤ'ʷʪʽ, ʱʦ ʧʝʨʝʚʠʱʫʻ ʤʝʞʽ 

ʧʘʤ'ʷʪʽ GPU. ʑʦʙ ʚʠʨʽʰʠʪʠ ʮʶ ʧʨʦʙʣʝʤʫ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʝʪʦʜ, ʷʢʠʡ ʥʘʟʠʚʘʻʪʴʩʷ çʙʽʥʘʨʠʟʘʮʽʷ ʥʘ 

ʨʽʚʥʽ ʰʣʷʭʫè, ʷʢʠʡ ʟʙʝʨʽʛʘʻ ʪʽʣʴʢʠ ʦʜʠʥ ʦʙʨʘʥʠʡ ʰʣʷʭ ʟʘ ʨʘʟ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ 

ʩʧʦʞʠʚʘʥʥʷ ʧʘʤ'ʷʪʽ. ɺʦʥʠ ʦʙôʻʜʥʘʣʠ ʙʽʥʘʨʠʟʘʮʽʶ ʟ ʤʝʪʦʜʦʤ çʩʢʦʨʦʯʝʥʥʷʤ ʥʘ ʨʽʚʥʽ ʰʣʷʭʫè, ʷʢʠʡ 

ʚʠʟʥʘʯʘʻ, ʷʢʽ ʥʝʡʨʦʥʠ ʚ ʥʝʡʨʦʥʥʽʡ ʤʝʨʝʞʽ ʤʦʞʥʘ ʚʠʜʘʣʠʪʠ ʙʝʟ ʟʙʠʪʢʫ ʜʣʷ ʩʠʩʪʝʤʠ. ʊʽʣʴʢʠ ʟʘʤʽʩʪʴ 

ʚʠʜʘʣʝʥʥʷ ʥʝʡʨʦʥʽʚ ʘʣʛʦʨʠʪʤ NAS ʚʠʜʘʣʷʻ ʮʽʣʽ ʰʣʷʭʠ, ʧʦʚʥʽʩʪʶ ʟʤʽʥʶʶʯʠ ʘʨʭʽʪʝʢʪʫʨʫ. 

ProxylessNAS ʦʧʪʠʤʽʟʫʻ ʘʨʭʽʪʝʢʪʫʨʠ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʚ ʤʝʞʘʭ ʧʦʩʪʘʚʣʝʥʦʛʦ ʟʘʚʜʘʥʥʷ ʽ 

ʥʘʷʚʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʩʥʫʶʯʠʤʠ 

ʧʽʜʭʦʜʘʤʠ, ʥʦʚʠʡ ʘʣʛʦʨʠʪʤ ʚ 200 ʨʘʟʽʚ ʧʨʠʩʢʦʨʶʻ ʧʨʦʮʝʩ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʝʡʨʦʥʥʠʭ 

ʤʝʨʝʞ. ʊʘʢʠʤ ʯʠʥʦʤ ʘʣʛʦʨʠʪʤ ʻ ʜʦʩʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʨʽʟʥʠʭ 

ʩʬʝʨʘʭ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. ɸʣʛʦʨʠʪʤ ʫʩʢʦʨʷʝʪ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʥʝʡʨʦʩʝʪʝʡ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://habr.com/ru/post/444920/ 

2. ʈʘʟʨʘʙʦʪʘʥʥʳʡ MIT ʘʣʛʦʨʠʪʤ NAS [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://neurohive.io/ru/novosti/nas-200-times-faster/ 
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LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 181 
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ʆɻʃʗɼ ʈʆɹʆʊʀ ɸʃɻʆʈʀʊʄʋ ʐʀʌʈʋɺɸʅʅʗ RSA 

ʆ. ʏʘʙʘʥ, ʩʪ. ʛʨ. ʂɯ-17 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʋ ʥʘʰ ʯʘʩ ʱʦʩʝʢʫʥʜʠ ʧʝʨʝʜʘʻʪʴʩʷ ʥʝʟʣʽʯʝʥʥʘ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ. ʆʜʥʘ ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ 

ʙʫʪʠ ʚʘʞʣʠʚʽʰʦʶ ʟʘ ʽʥʰʫ. ʗʢʽʩʴ ʜʘʥʥʽ ʙʫʜʫʪʴ ʟʘʩʝʢʨʝʯʝʥʠʤʠ, ʘ ʷʢʽʩʴ ʥʽ. ɯ ʥʘʚʢʦʣʦ ʟʘʰʠʬʨʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʯʘʩʦʤ ʧʦʩʪʘʻ ʙʘʛʘʪʦ ʧʠʪʘʥʴ. ʆʜʥʠʤʠ ʟ ʧʠʪʘʥʴ ʷʚʣʷʶʪʴʩʷ ʧʠʪʘʥʥʷ ʧʨʦ ʪʝ, ʷʢʠʤ ʯʠʥʦʤ ʮʷ 

ʽʥʬʦʨʤʘʮʽʷ ʟʘʰʠʬʨʦʚʘʥʘ. ɯʩʥʫʻ ʙʘʛʘʪʦ ʪʠʧʽʚ ʘʣʛʦʨʠʪʤʽʚ ʰʠʬʨʫʚʘʥʥʷ, ʦʜʥʠʤ ʟ ʪʘʢʠʭ ʘʣʛʦʨʠʪʤʽʚ ʻ 

ʘʣʛʦʨʠʪʤ RSA. ʎʝʡ ʘʣʛʦʨʠʪʤ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 4 ʝʪʘʧʽʚ: ʛʝʥʝʨʫʚʘʥʥʷ ʢʣʶʯʽʚ, ʾʭ ʧʝʨʝʜʘʚʘʥʥʷ, 

ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ ʪʘ ʾʭ ʨʦʟʰʠʬʨʦʚʫʚʘʥʥʷ. ɺ ʦʩʥʦʚʫ ʢʨʠʧʪʦʛʨʘʬʽʯʥʦʾ ʩʠʩʪʝʤʠ ʟ ʚʽʜʢʨʠʪʠʤ ʢʣʶʯʝʤ 

RSA ʧʦʢʣʘʜʝʥʘ ʩʢʣʘʜʥʽʩʪʴ ʟʘʚʜʘʥʥʷ ʬʘʢʪʦʨʠʟʘʮʽʾ ʜʚʦʭ ʚʝʣʠʢʠʭ ʧʨʦʩʪʠʭ ʯʠʩʝʣ. ɼʣʷ ʰʠʬʨʫʚʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʧʝʨʘʮʽʷ ʧʽʜʥʝʩʝʥʥʷ ʜʦ ʩʪʝʧʝʥʷ ʟʘ ʤʦʜʫʣʝʤ ʚʝʣʠʢʦʛʦ ʯʠʩʣʘ. ɼʣʷ ʜʝʰʠʬʨʫʚʘʥʥʷ 

ʧʦʪʨʽʙʥʦ ʟʘ ʨʦʟʫʤʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ ʚʤʽʪʠ ʦʙʯʠʩʣʠʪʠ ʬʫʥʢʮʽʶ ɽʡʣʝʨʘ ʚʽʜ ʜʘʥʦʛʦ ʚʝʣʠʢʦʛʦ ʯʠʩʣʘ, 

ʜʣʷ ʯʦʛʦ ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʨʦʟʢʣʘʜʘʥʥʷ ʯʠʩʣʘ ʥʘ ʧʨʦʩʪʽ ʤʥʦʞʥʠʢʠ. ʋ ʢʨʠʧʪʦʛʨʘʬʽʯʥʽʡ ʩʠʩʪʝʤʽ ʟ 

ʚʽʜʢʨʠʪʠʤ ʢʣʶʯʝʤ ʢʦʞʝʥ ʫʯʘʩʥʠʢ ʤʘʻ ʷʢ ʚʽʜʢʨʠʪʠʡ ʢʣʶʯ, ʪʘʢ ʽ ʟʘʢʨʠʪʠʡ ʢʣʶʯ. ʋ ʢʨʠʧʪʦʛʨʘʬʽʯʥʽʡ 

ʩʠʩʪʝʤʽ RSA ʢʦʞʝʥ ʢʣʶʯ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʘʨʠ ʮʽʣʠʭ ʯʠʩʝʣ. ʂʦʞʝʥ ʫʯʘʩʥʠʢ ʩʪʚʦʨʶʻ ʩʚʽʡ ʚʽʜʢʨʠʪʠʡ ʽ 

ʟʘʢʨʠʪʠʡ ʢʣʶʯ ʩʘʤʦʩʪʽʡʥʦ. ɿʘʢʨʠʪʠʡ ʢʣʶʯ ʢʦʞʝʥ ʟ ʥʠʭ ʪʨʠʤʘʻ ʚ ʩʝʢʨʝʪʽ, ʘ ʚʽʜʢʨʠʪʽ ʢʣʶʯʽ ʤʦʞʥʘ 

ʧʦʚʽʜʦʤʣʷʪʠ ʙʫʜʴ-ʢʦʤʫ ʘʙʦ ʥʘʚʽʪʴ ʧʫʙʣʽʢʫʚʘʪʠ ʾʭ. ɺʽʜʢʨʠʪʠʡ ʽ ʟʘʢʨʠʪʠʡ ʢʣʶʯʽ ʢʦʞʥʦʛʦ ʫʯʘʩʥʠʢʘ 

ʦʙʤʽʥʫ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ ʚ ʢʨʠʧʪʦʩʠʩʪʝʤʽ RSA ʫʪʚʦʨʶʶʪʴ çʫʟʛʦʜʞʝʥʫ ʧʘʨʫè ʚ ʪʦʤʫ ʩʝʥʩʽ, ʱʦ ʚʦʥʠ ʻ 

ʚʟʘʻʤʥʦ ʟʚʦʨʦʪʥʠʤʠ. 

ʆʩʴ ʷʢʠʤ ʯʠʥʦʤ ʬʫʥʢʮʽʦʥʫʻ ʘʣʛʦʨʠʪʤ ʰʠʬʨʫʚʘʥʥʷ RSA: 

1. ʇʽʜʛʦʪʦʚʢʘ ʢʣʶʯʽʚ. 

ʊʨʝʙʘ ʚʠʢʦʥʘʪʠ ʥʘʩʪʫʧʥʽ ʜʽʾ: ʟʛʝʥʝʨʫʚʘʪʠ ʧʫʙʣʽʯʥʠʡ ʽ ʧʨʠʚʘʪʥʠʡ ʢʣʶʯ. 

ʆʙʠʨʘʻʤʦ ʜʚʘ ʧʨʦʩʪʠʭ ʯʠʩʣʘ. ʅʝʭʘʡ ʮʝ ʙʫʜʝ p = 3 ʽ q = 7. ʆʙʯʠʩʣʶʻʤʦ ʤʦʜʫʣʴ - ʜʦʙʫʪʦʢ ʥʘʰʠʭ 

p ʽ q: n = p Ĭ q = 3 Ĭ 7 = 21. ʆʙʯʠʩʣʶʻʤʦ ʬʫʥʢʮʽʶ ɽʡʣʝʨʘ: ű = (p-1) Ĭ (q-1) = 2 Ĭ 6 = 12. ɺʠʙʠʨʘʻʤʦ 

ʯʠʩʣʦ e, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʘʢʠʤ ʢʨʠʪʝʨʽʷʤ: ʚʦʥʦ ʧʦʚʠʥʥʝ ʙʫʪʠ ʧʨʦʩʪʠʤ; ʚʦʥʦ ʧʦʚʠʥʥʦ ʙʫʪʠ ʤʝʥʰʝ ű, 

ʪʦʞ ʫ ʥʘʩ ʟʘʣʠʰʘʶʪʴʩʷ ʪʘʢʽ ʚʘʨʽʘʥʪʠ: 3, 5, 7, 11; ʚʦʥʦ ʧʦʚʠʥʥʦ ʙʫʪʠ ʚʟʘʻʤʥʦ ʧʨʦʩʪʠʤ ʟ ű; 

ʟʘʣʠʰʘʶʪʴʩʷ ʚʘʨʽʘʥʪʠ 5, 7, 11. ɺʠʙʝʨʝʤʦ e = 5. ʎʝ ʪʘʢ ʟʚʘʥʘ ʚʽʜʢʨʠʪʘ ʝʢʩʧʦʥʝʥʪʘ. 

ʊʝʧʝʨ ʧʘʨʘ ʯʠʩʝʣ {e, n} ʩʪʘʣʘ ʚʽʜʢʨʠʪʠʤ ʢʣʶʯʝʤ. ʎʝʡ ʢʣʶʯ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʰʠʬʨʫʚʘʥʥʷ 

ʧʦʚʽʜʦʤʣʝʥʥʷ. ɸʣʝ ʮʝ ʱʝ ʥʝ ʚʩʝ. ʊʝʧʝʨ ʥʘʤ ʧʦʪʨʽʙʥʦ ʦʪʨʠʤʘʪʠ ʟʘʢʨʠʪʠʡ ʢʣʶʯ. ɼʣʷ ʧʦʯʘʪʢʫ 

ʦʙʯʠʩʣʶʻʤʦ ʯʠʩʣʦ d, ʷʢʝ ʟʚʦʨʦʪʥʝ ʜʦ ʝ ʧʦ ʤʦʜʫʣʶ ű. ʊʦʙʪʦ ʟʘʣʠʰʦʢ ʚʽʜ ʜʽʣʝʥʥʷ ʧʦ ʤʦʜʫʣʶ ű 

ʜʦʙʫʪʢʫ d Ĭ e ʤʘʻ ʜʦʨʽʚʥʶʚʘʪʠ 1. ɿʘʧʠʰʝʤʦ ʮʝ ʚ ʧʦʟʥʘʯʝʥʥʷʭ, ʧʨʠʡʥʷʪʠʭ ʚ ʙʘʛʘʪʴʦʭ ʤʦʚʘʭ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ: (d Ĭ ʝ)% ű = 1, ʘʙʦ (d Ĭ 5)% 12 = 1. d ʤʦʞʝ ʜʦʨʽʚʥʶʚʘʪʠ 5 ((5 Ĭ 5)% 12 = 25% 12 = 1), 

ʘʣʝ ʱʦʙ ʚʦʥʦ ʥʝ ʧʣʫʪʘʣʦʩʷ ʟ e ʧʨʠ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʛʣʷʜʽ, ʜʘʚʘʡʪʝ ʚʽʟʴʤʝʤʦ ʡʦʛʦ ʨʽʚʥʠʤ 17. ʇʘʨʘ 

ʯʠʩʝʣ {d, n} ʷʚʣʷʻ ʩʦʙʦʶ ʟʘʢʨʠʪʠʡ ʢʣʶʯ, ʷʢʠʡ ʤʠ ʪʽʣʴʢʠ ʟʙʝʨʽʛʘʻʤʦ. ʊʽʣʴʢʠ ʚʣʘʩʥʠʢ ʟʘʢʨʠʪʦʛʦ ʢʣʶʯʘ 

ʤʦʞʝ ʨʦʟʰʠʬʨʫʚʘʪʠ ʪʝ, ʱʦ ʙʫʣʦ ʟʘʰʠʬʨʦʚʘʥʦ ʚʽʜʢʨʠʪʠʤ ʢʣʶʯʝʤ. 

2. ʐʠʬʨʫʚʘʥʥʷ. 

ʊʝʧʝʨ, ʧʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʽ ʦʪʨʠʤʘʥʥʷ ʫʩʽʭ ʢʣʶʯʽʚ ʙʫʜʝʤʦ ʰʠʬʨʫʚʘʪʠ ʜʘʥʽ. ɺʽʟʴʤʝʤʦ ʟʘ 

ʽʥʬʦʨʤʘʮʽʶ ʯʠʩʣʦ 19. ʇʦʟʥʘʯʠʤʦ ʡʦʛʦ ʷʢ P. ʂʨʽʤ ʥʴʦʛʦ ʫ ʦʪʨʠʤʫʚʘʯʘ ʚʞʝ ʻ ʥʘʰ ʚʽʜʢʨʠʪʠʡ ʢʣʶʯ: {e, 

n} = {5, 21}. ʐʠʬʨʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʠʤ ʘʣʛʦʨʠʪʤʦʤ: 

ɺʠ ʧʽʜʥʦʩʠʪʝ ʚʘʰʝ ʧʦʚʽʜʦʤʣʝʥʥʷ ʜʦ ʩʪʫʧʝʥʷ e ʧʦ ʤʦʜʫʣʶ n. ʊʦʙʪʦ, ʦʙʯʠʩʣʶʻʪʝ 19 ʚ ʩʪʫʧʝʥʽ 5 

(2476099) ʽ ʙʝʨʝʪʝ ʟʘʣʠʰʦʢ ʚʽʜ ʜʽʣʝʥʥʷ ʥʘ 21. ɺʠʭʦʜʠʪʴ 10 - ʮʝ ʚʘʰʽ ʟʘʢʦʜʦʚʘʥʽ ʜʘʥʽ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ E 

= 10 ʚʠ ʚʽʜʧʨʘʚʣʷʻʪʝ ʦʪʨʠʤʫʚʘʯʫ. ʊʫʪ ʪʨʝʙʘ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʧʦʚʽʜʦʤʣʝʥʥʷ P = 19 ʥʝ ʧʦʚʠʥʥʦ ʙʫʪʠ 

ʙʽʣʴʰʝ n = 21. ɯʥʘʢʰʝ ʤʠ ʥʝ ʟʤʦʞʝʤʦ ʟʘʢʦʜʫʚʘʪʠ ʜʘʥʥʽ. 

3. ɼʝʰʠʬʨʫʚʘʥʥʷ. 

ʆʜʝʨʞʫʚʘʯ ʦʪʨʠʤʘʚ ʜʘʥʽ (E = 10), ʽ ʚʽʥ ʚʦʣʦʜʽʻ ʟʘʢʨʠʪʠʤ ʢʣʶʯʝʤ {d, n} = {17, 21}. ɿʚʝʨʥʽʪʴ 

ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʚʽʜʢʨʠʪʠʡ ʢʣʶʯ ʥʝ ʤʦʞʝ ʨʦʟʰʠʬʨʫʚʘʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ. ɸ ʟʘʢʨʠʪʠʡ ʢʣʶʯ ʥʽʢʦʤʫ ʥʝ 

ʧʦʚʽʜʦʤʣʷʚʩʷ. ʋ ʮʴʦʤʫ ʧʦʣʷʛʘʻ ʦʩʦʙʣʠʚʽʩʪʴ ʘʩʠʤʝʪʨʠʯʥʦʛʦ ʰʠʬʨʫʚʘʥʥʷ. 



ɼʝʥʴ ʥʘʫʢʠ ï 2020 

LɯV ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʘʛʽʩʪʨʘʥʪʽʚ 182 

 

 

ʇʦʯʠʥʘʻʤʦ ʨʦʟʢʦʜʫʚʘʪʠ. ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʚʠʢʦʥʫʻʤʦ ʦʧʝʨʘʮʽʶ, ʜʫʞʝ ʩʭʦʞʫ ʥʘ ʧʨʦʮʝʩ 

ʩʪʚʦʨʝʥʥʷ ʢʣʶʯʽʚ, ʘʣʝ ʟʘʤʽʩʪʴ e ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ d. ʇʽʜʥʦʩʠʤʦ ʝ ʜʦ ʩʪʫʧʝʥʷ d ʽ ʦʪʨʠʤʫʻʤʦ 10 ʚ ʩʪʝʧʝʥʽ 

17. ʆʙʯʠʩʣʶʻʤʦ ʟʘʣʠʰʦʢ ʚʽʜ ʜʽʣʝʥʥʷ ʥʘ 21 ʽ ʦʪʨʠʤʘʻʤʦ 19 ï ʚʽʜʥʦʚʣʝʥʝ ʪʘ ʜʝʰʠʬʨʦʚʘʥʝ 

ʧʦʚʽʜʦʤʣʝʥʥʷ. ɿʘʫʚʘʞʪʝ, ʥʽʭʪʦ ʥʝ ʤʦʞʝ ʨʦʟʰʠʬʨʫʚʘʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʪʘʢ ʷʢ ʥʽ ʚ ʢʦʛʦ ʥʝʤʘʻ ʟʘʢʨʠʪʦʛʦ 

ʢʣʶʯʘ. 

ʅʘʜʽʡʥʽʩʪʴ ʜʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ ʰʠʬʨʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʪʨʝʪʽʡ ʩʪʦʨʦʥʽ, ʷʢʘ 

ʥʘʤʘʛʘʻʪʴʩʷ ʟʣʘʤʘʪʠ ʰʠʬʨ ʜʫʞʝ ʚʘʞʢʦ ʚʠʨʘʭʫʚʘʪʠ ʟʘʢʨʠʪʠʡ ʢʣʶʯ ʟ ʚʽʜʢʨʠʪʦʛʦ. ʆʙʠʜʚʘ ʢʣʶʯʽ 

ʦʙʯʠʩʣʶʶʪʴʩʷ ʟ ʦʜʥʽʻʾ ʧʘʨʠ ʧʨʦʩʪʠʭ ʯʠʩʝʣ (p ʽ q). ʊʦʙʪʦ ʢʣʶʯʽ ʧʦʚ'ʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ. ɸʣʝ ʚʩʪʘʥʦʚʠʪʠ 

ʮʝʡ ʟʚ'ʷʟʦʢ ʜʫʞʝ ʩʢʣʘʜʥʦ. ʆʩʥʦʚʥʦʶ ʟʘʢʦʚʠʢʦʶ ʻ ʜʝʢʦʤʧʦʟʠʮʽʷ ʤʦʜʫʣʷ n ʥʘ ʧʨʦʩʪʽ ʤʥʦʞʥʠʢʠ p ʽ q. 

ʗʢʱʦ ʯʠʩʣʦ ʻ ʜʦʙʫʪʢʦʤ ʜʚʦʭ ʜʫʞʝ ʚʝʣʠʢʠʭ ʧʨʦʩʪʠʭ ʯʠʩʝʣ, ʪʦ ʡʦʛʦ ʜʫʞʝ ʚʘʞʢʦ ʨʦʟʢʣʘʩʪʠ ʥʘ 

ʤʥʦʞʥʠʢʠ. ʊʦʞ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʦʙôʻʤʫ ʜʘʥʠʭ ʟʙʽʣʴʰʫʻʪʴʩʷ ʩʢʣʘʜʥʽʩʪʴ ʫ ʜʝʰʠʬʨʫʚʘʥʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ 

ʪʨʝʪʴʦʶ ʩʪʦʨʦʥʦʶ, ʘʞ ʜʦ ʪʦʛʦ ʤʦʤʝʥʪʫ, ʜʦʢʠ ʫ ʥʝʾ ʥʝ ʟʘʣʠʰʠʪʴʩʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ. 

ʆʜʥʘʢ, ʥʘʩʧʨʘʚʜʽ, ʮʝʡ ʘʣʛʦʨʠʪʤ ʰʠʬʨʫʚʘʥʥʷ ʜʫʞʝ ʩʣʘʙʢʠʡ ʽ ʥʽʢʦʣʠ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʽʥʘʢʰʝ ʡʦʛʦ 

ʙ ʥʝ ʚʠʢʣʘʜʘʣʠ ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʜʦʩʪʫʧʫ. ʇʨʠʯʠʥʘ ʧʨʦʩʪʘ - ʰʠʬʨʫʚʘʥʥʷ ʧʦ ʙʫʢʚʘʭ. ʆʜʥʘ ʽ ʪʘ ʞ ʙʫʢʚʘ 

ʰʠʬʨʫʚʘʪʠʤʝʪʴʩʷ ʦʜʥʠʤ ʽ ʪʠʤ ʞʝ ʯʠʩʣʦʤ. ʗʢʱʦ ʟʣʦʚʤʠʩʥʠʢ ʧʝʨʝʭʦʧʠʪʴ ʜʦʩʠʪʴ ʚʝʣʠʢʝ 

ʧʦʚʽʜʦʤʣʝʥʥʷ, ʚʽʥ ʟʤʦʞʝ ʟʜʦʛʘʜʘʪʠʩʷ ʧʨʦ ʡʦʛʦ ʚʤʽʩʪ. ʉʧʝʨʰʫ ʚʽʥ ʟʚʝʨʥʝ ʫʚʘʛʫ ʥʘ ʯʘʩʪʽ ʧʨʦʛʘʣʠʥʠ ʤʽʞ 

ʢʦʜʘʤʠ ʽ ʨʦʟʜʽʣʠʪʴ ʰʠʬʨʦʚʢʫ ʥʘ ʩʣʦʚʘ. ʇʦʪʽʤ ʚʽʥ ʧʦʤʽʪʠʪʴ ʦʜʥʦʙʫʢʚʝʥʽ ʩʣʦʚʘ ʽ ʟʜʦʛʘʜʘʻʪʴʩʷ, ʷʢ 

ʢʦʜʫʶʪʴʩʷ ʤʽʥʽ-ʩʣʦʚʘ: çaè, çʽè, çoè, çʚè...ʐʣʷʭʦʤ ʥʝʜʦʚʛʦʛʦ ʧʝʨʝʙʦʨʫ, ʚʽʥ ʚʠʟʥʘʯʠʪʴ ʜʦʜʘʪʢʦʚʽ ʣʽʪʝʨʠ 

ʧʦ ʢʦʨʦʪʢʠʤ ʩʣʦʚʘʤʠ, ʪʠʧʫ çʘʣʝè, çʥʝè,çʧʦè. ɯ ʧʦ ʙʽʣʴʰ ʜʦʚʛʠʭ ʩʣʦʚʘʭ ʙʝʟ ʪʷʞʢʦʾ ʧʨʘʮʽ ʚʽʜʥʦʚʠʪʴ ʚʩʽ 

ʽʥʰʽ ʣʽʪʝʨʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʣʦʚʤʠʩʥʠʢʫ ʥʝ ʜʦʚʝʜʝʪʴʩʷ ʚʽʜʛʘʜʫʚʘʪʠ ʚʘʰʽ ʩʝʢʨʝʪʥʽ ʢʣʶʯʽ. ɺʽʥ ʟʣʘʤʘʻ 

ʚʘʰʝ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʥʝ ʟʥʘʶʯʠ ʾʭ. 

ʑʦʙ ʮʴʦʛʦ ʥʝ ʚʽʜʙʫʚʘʣʦʩʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ ʜʦʜʘʪʢʦʚʽ ʘʣʛʦʨʠʪʤʠ, ʩʫʪʴ ʷʢʠʭ ʚ 

ʪʦʤʫ, ʱʦ ʢʦʞʥʘ ʧʦʧʝʨʝʜʥʷ ʯʘʩʪʠʥʘ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʦʯʠʥʘʻ ʚʧʣʠʚʘʪʠ ʥʘ ʥʘʩʪʫʧʥʫ. ʅʘʧʨʠʢʣʘʜ: ʧʝʨʝʜ 

ʰʠʬʨʫʚʘʥʥʷʤ, ʤʠ ʟʘʩʪʦʩʦʚʫʻʤʦ ʜʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʘʚʠʣʦ: b: = (b + a)% n. ɼʝ a - ʧʦʧʝʨʝʜʥʷ ʯʘʩʪʠʥʘ 

ʧʦʚʽʜʦʤʣʝʥʥʷ, ʘ b - ʥʘʩʪʫʧʥʘ. ʊʦʙʪʦ ʥʘʰʝ ʧʦʚʽʜʦʤʣʝʥʥʷ (11, 17, 15, 19) ʟʤʽʥʶʻʪʴʩʷ. 11 ʟʘʣʠʰʘʻʪʴʩʷ 

ʙʝʟ ʟʤʽʥ. 17 ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ (11 + 17)% 323 = 28. 15 ʩʪʘʻ (15 + 28)% 323 = 43. A 19 ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ 

ʚ 62. ʇʦʩʣʽʜʦʚʥʽʩʪʴ (11, 28, 43, 62) ʚʠʭʦʜʠʪʴ çʟʘʧʣʫʪʘʥʦʶè. ɺʩʽ ʙʫʢʚʠ ʚ ʥʽʡ ʷʢ ʙʠ ʧʝʨʝʤʽʰʘʥʽ, ʚ ʪʦʤʫ 

ʩʝʥʩʽ, ʱʦ ʥʘ ʢʦʞʝʥ ʢʦʜ ʚʧʣʠʚʘʻ ʥʝ ʦʜʥʘ ʙʫʢʚʘ, ʘ ʚʩʽ ʧʦʧʝʨʝʜʥʽ. ʊʦʞ ʜʣʷ ʦʪʨʠʤʫʚʘʯʘ ʚʘʰʦʛʦ 

ʧʦʚʽʜʦʤʣʝʥʥʷ, ʧʦʪʨʽʙʥʦ ʙʫʜʝ ʚʠʢʦʥʘʪʠ ʟʚʦʨʦʪʥʫ ʦʧʝʨʘʮʽʶ, ʟʽ ʟʥʘʢʦʤ çʤʽʥʫʩè: b: = (b - a)% n. ɯ ʪʽʣʴʢʠ 

ʪʦʜʽ ʚʽʥ ʦʪʨʠʤʘʻ ʢʦʜʠ ʙʫʢʚ. ʅʘ ʧʨʘʢʪʠʮʽ, ʚ ʚʠʭʽʜʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦ ʜʦʜʘʶʪʴʩʷ ʚʠʧʘʜʢʦʚʽ ʽ 

ʙʝʟʛʣʫʟʜʽ ʣʽʪʝʨʠ ʚ ʧʦʯʘʪʦʢ. ʑʦʙ ʥʘʚʽʪʴ ʧʦ ʧʝʨʰʦʤʫ ʢʦʜʫ ʙʫʣʦ ʥʝʤʦʞʣʠʚʦ ʥʽʯʦʛʦ ʟʨʦʟʫʤʽʪʠ. 

ʆʜʝʨʞʫʚʘʯ ʧʨʦʩʪʦ ʚʽʜʢʠʜʘʻ ʧʦʯʘʪʦʢ ʧʦʚʽʜʦʤʣʝʥʥʷ. ʊʦʙʪʦ ʤʠ ʤʦʞʝʤʦ ʜʦʜʘʪʠ ʚʠʧʘʜʢʦʚʝ ʯʠʩʣʦ ʚ 

ʧʦʯʘʪʦʢ ʽ ʦʪʨʠʤʘʪʠ (299, 11, 17, 15, 19). ʇʽʩʣʷ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʚʠʡʜʝ: 299, 310, 4, 19, 38. ʇʽʩʣʷ 

ʰʠʬʨʫʚʘʥʥʷ ʚʞʝ ʥʝʤʦʞʣʠʚʦ ʙʫʜʝ ʟʜʦʛʘʜʘʪʠʩʷ ʜʝ ʙʫʣʘ ʷʢʘʩʴ ʙʫʢʚʘ. ɸʣʝ ʧʽʜ ʯʘʩ ʨʝʘʣʴʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʚʩʽ 

ʧʨʦʮʝʩʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʪʨʦʭʠ ʩʢʣʘʜʥʽʰʝ, ʘ ʩʘʤʝ ʰʠʬʨʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘʜ ʙʣʦʢʘʤʠ, ʥʘ ʷʢʽ 

ʨʦʟʙʠʚʘʶʪʴʩʷ ʯʘʩʪʠʥʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʱʦ ʜʦʚʰʽ ʦʜʥʽʻʾ ʣʽʪʝʨʠ. ʊʦʤʫ, ʩʧʝʨʰʫ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʘʣʛʦʨʠʪʤʠ ʚʠʨʽʚʥʶʚʘʥʥʷ, ʧʦʪʽʤ ʘʣʛʦʨʠʪʤʠ ʨʦʟʙʠʪʪʷ ʥʘ ʙʣʦʢʠ ʟ ʟʤʽʰʫʚʘʥʥʷʤ, ʽ ʪʽʣʴʢʠ ʧʦʪʽʤ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʩʘʤʝ RSA-ʰʠʬʨʫʚʘʥʥʷ, ʦʪʨʠʤʫʚʘʯ ʧʦʚʠʥʝʥ ʚʽʜʥʦʚʠʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʫ ʟʚʦʨʦʪʥʦʤʫ 

ʧʦʨʷʜʢʫ. 

ʆʪʞʝ, ʨʦʟʛʣʷʥʫʚʰʠ ʜʘʥʠʡ ʘʣʛʦʨʠʪʤ ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʩʫʪʴ ʙʝʟʧʝʢʠ ʫ ʥʴʦʤʫ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʛʝʦʤʝʪʨʠʯʥʦʤʫ ʫʩʢʣʘʜʥʝʥʥʽ ʚʠʧʘʜʢʦʚʦʩʪʝʡ ʧʨʠ ʰʠʬʨʫʚʘʥʥʽ. ʊʦʙʪʦ ʟʘʚʜʷʢʠ ʥʘʚʤʠʩʥʦʤʫ ʟʙʽʣʴʰʝʥʥʶ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʡʦʛʦ ʟʘʭʠʱʝʥʦʩʪʽ. ʉʠʩʪʝʤʘ RSA-ʰʠʬʨʫʚʘʥʥʷ 

ʥʘʡʘʢʪʠʚʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʘʭʠʩʪʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʚ ʧʨʠʭʦʚʫʚʘʥʽ ʩʭʝʤ 

ʮʠʬʨʦʚʦʛʦ ʧʽʜʧʠʩʫ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 
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ʈɽɸʃɯɿɸʎɯʗ ɸʃɻʆʈʀʊʄʋ ʊʈɸʉʋɺɸʅʅʗ ʂɺɸɼʈɸʊɯɺ ɼʃʗ ʇʆʐʋʂʋ 

ʂʆʅʊʋʈɯɺ ʆɹôɭʂʊɯɺ ʅɸ ɿʆɹʈɸɾɽʅʅʗʍ 

ʆ. ʐʝʚʯʝʥʢʦ, ʩʪ. ʛʨ. ʂɯ-17 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʊʝʤʘ ʤʘʰʠʥʥʦʛʦ ʟʦʨʫ ʜʫʞʝ ʧʦʧʫʣʷʨʥʘ ʚ ʥʘʰ ʯʘʩ. ʆʜʥʽʻʶ ʟ ʮʽʢʘʚʠʭ ʟʘʜʘʯ ʚ ʮʽʡ ʦʙʣʘʩʪʽ ʻ 

ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʪʫʨʽʚ ʦʙôʻʢʪʽʚ ʥʘ ʟʦʙʨʘʞʝʥʥʽ. ɼʣʷ ʮʴʦʛʦ ʽʩʥʫʻ ʜʝʢʽʣʴʢʘ ʘʣʛʦʨʠʪʤʽʚ, ʘʣʝ ʤʠ ʨʦʟʛʣʷʥʝʤʦ 

ʦʜʥʫ ʟ ʧʝʨʰʠʭ ʩʧʨʦʙ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ ï ʘʣʛʦʨʠʪʤ ʪʨʘʩʫʚʘʥʥʷ ʢʚʘʜʨʘʪʽʚ. 

ʊʘʢ ʷʢ ʮʝʡ ʘʣʛʦʨʠʪʤ ʻ ʙʘʟʦʚʠʤ ʚ ʮʽʡ ʦʙʣʘʩʪʽ ʪʦ ʚʽʥ ʤʘʻ ʜʝʷʢʽ ʥʝʜʦʣʽʢʠ ʪʘ ʥʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ 

ʙʽʣʴʰʦʩʪʽ ʧʘʪʝʨʥʽʚ. 

ɯʜʝʷ, ʷʢʘ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʘʣʛʦʨʠʪʤʫ ʪʨʘʩʫʚʘʥʥʷ ʢʚʘʜʨʘʪʽʚ ʜʫʞʝ ʧʨʦʩʪʘ; ʮʝ ʤʦʞʥʘ ʧʦʚ'ʷʟʘʪʠ ʟ 

ʪʠʤ ʬʘʢʪʦʤ, ʱʦ ʘʣʛʦʨʠʪʤ ʩʪʘʚ ʦʜʥʽʻʶ ʟ ʧʝʨʰʠʭ ʩʧʨʦʙ ʚʠʷʚʣʝʥʥʷ ʢʦʥʪʫʨʫ ʜʚʽʡʢʦʚʦʛʦ ʧʘʪʝʨʥʫ. 

ɸʣʛʦʨʠʪʤ ʪʨʘʩʫʚʘʥʥʷ ʢʚʘʜʨʘʪʽʚ ʧʽʩʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʧʦʯʘʪʢʦʚʦʛʦ ʧʽʢʩʝʣʶ ʧʦʚʝʨʪʘʻ ʥʘʣʽʚʦ, ʢʦʣʠ 

ʧʦʪʨʘʧʣʷʻ ʥʘ ʯʦʨʥʠʡ ʧʽʢʩʝʣʴ ʽ ʧʦʚʝʨʪʘʻ ʥʘʧʨʘʚʦ, ʢʦʣʠ ʧʦʪʨʘʧʣʷʻ ʥʘ ʙʽʣʠʡ ʧʽʢʩʝʣʴ. ʎʝʡ ʘʣʛʦʨʠʪʤ 

ʚʚʘʞʘʻʪʴʩʷ ʙʘʟʦʚʠʤ ʚ ʜʘʥʦʤʫ ʥʘʧʨʷʤʽ ʜʦʩʣʽʜʞʝʥʴ ʽ ʥʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʚʝʣʠʢʦʛʦ ʩʽʤʝʡʩʪʚʘ ʧʘʪʝʨʥʽʚ ( ʚ 

ʦʩʥʦʚʥʦʤʫ ʮʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʧʦʚʦʨʦʪʠ ʚʣʽʚʦ ʽ ʚʧʨʘʚʦ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʧʽʢʩʝʣʽ, ʨʦʟʪʘʰʦʚʘʥʽ çʧʦ 

ʜʽʘʛʦʥʘʣʽèʚʽʜ ʧʦʪʦʯʥʦʛʦ ʧʽʢʩʝʣʷ), ʭʦʯʘ ʽ ʤʘʻ ʧʝʚʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʦʢʨʘʱʝʥʥʷ, ʷʢʽ ʙʫʜʫʪʴ ʨʦʟʛʣʷʥʫʪʽ 

ʧʽʟʥʽʰʝ. 

ɿʘʛʘʣʦʤ ʜʘʥʠʡ ʘʣʛʦʨʠʪʤ ʤʘʻ ʧʝʚʥʽ ʦʙʤʝʞʝʥʥʷ ʽ ʥʝʜʦʣʽʢʠ, ʷʢʽ ʤʦʞʥʘ ʯʘʩʪʢʦʚʦ ʦʙʽʡʪʠ 

ʧʨʘʚʠʣʴʥʠʤ ʚʠʙʦʨʦʤ ʧʦʯʘʪʢʦʚʦʛʦ ʧʽʢʩʝʣʷ ʽ ʟʤʽʥʦʶ ʢʨʠʪʝʨʽʶ ʟʫʧʠʥʢʠ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʫ ʥʘ ʙʽʣʴʰ 

ʩʧʝʮʠʬʽʯʥʠʡ. ɺ ʧʦʯʘʪʢʦʚʦʤʫ ʚʘʨʽʘʥʪʽ ʘʣʛʦʨʠʪʤʫ ʪʨʘʩʫʚʘʥʥʷ ʢʚʘʜʨʘʪʽʚ ʢʨʠʪʝʨʽʻʤ ʟʫʧʠʥʢʠ ʻ ʬʘʢʪ 

ʚʽʜʚʽʜʫʚʘʥʥʷ ʩʪʘʨʪʦʚʦʛʦ ʧʽʢʩʝʣʷ ʚʜʨʫʛʝ. ɸʣʝ ʧʨʠ ʪʘʢʦʤʫ ʢʨʠʪʝʨʽʾ ʟʫʧʠʥʢʠ ʘʣʛʦʨʠʪʤ ʥʝ ʩʧʨʦʤʦʞʥʠʡ 

ʚʠʷʚʠʪʠ ʢʦʥʪʫʨʠ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʪʝʨʥʽʚ. ɸʣʴʪʝʨʥʘʪʠʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʟʫʧʠʥʢʠ ʻ ʟʫʧʠʥʢʘ ʧʨʠ 

ʚʽʜʚʽʜʫʚʘʥʥʽ ʩʪʘʨʪʦʚʦʛʦ ʧʽʢʩʝʣʷ n ʨʘʟʽʚ, ʜʝ n-ʥʝ ʤʝʥʰʝ 2, ʘʙʦ ʟʫʧʠʥʢʘ ʧʽʩʣʷ ʧʦʪʨʘʧʣʷʥʥʷ ʫ ʩʪʘʨʪʦʚʠʡ 

ʧʽʢʩʝʣʴ ʚʜʨʫʛʝ ʪʦʯʥʦ ʪʘʢ ʩʘʤʦ, ʷʢ ʧʦʪʨʘʧʠʣʠ ʚ ʥʴʦʛʦ ʩʧʦʯʘʪʢʫ. ʊʘʢʠʡ ʢʨʠʪʝʨʽʡ ʟʫʧʠʥʢʠ ʦʪʨʠʤʘʚ 

ʥʘʟʚʫ ʢʨʠʪʝʨʽʷ ʟʫʧʠʥʢʠ ɼʞʝʡʢʦʙʘ. 

ɿʤʽʥʘ ʢʨʠʪʝʨʽʶ ʟʫʧʠʥʢʠ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʧʦʢʨʘʱʫʻ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʘʣʛʦʨʠʪʤʫ 

ʪʨʘʩʫʚʘʥʥʷ ʢʚʘʜʨʘʪʽʚ, ʘʣʝ ʥʝ ʜʦʟʚʦʣʷʻ ʧʦʜʦʣʘʪʠ ʽʥʰʽ ʩʣʘʙʢʽ ʤʽʩʮʷ, ʷʢʽ ʚʽʥ ʤʘʻ ʚ ʨʘʟʽ ʧʘʪʝʨʥʽʚ ʟ 

ʦʩʦʙʣʠʚʠʤʠ ʚʠʜʘʤʠ ʟʚ'ʷʟʥʦʩʪʽ. ɸʣʛʦʨʠʪʤ ʪʨʘʩʫʚʘʥʥʷ ʢʚʘʜʨʘʪʽʚ ʥʝʟʜʘʪʥʠʡ ʚʠʷʚʠʪʠ ʢʦʥʪʫʨ ʩʽʤʝʡʩʪʚʘ 

ʧʘʪʝʨʥʽʚ ʟʽ ʟʚ'ʷʟʥʽʩʪʶ 8, ʷʢʽ ʥʝ ʤʘʶʪʴ ʟʚ'ʷʟʥʦʩʪʽ 4 (ʚ 4-ʟʚôʷʟʥʠʭ ʧʘʪʝʨʥʘʭ ʚʩʽ ʧʽʢʩʝʣʽ ʤʘʶʪʴ ʭʦʯʘ ʙ 

ʦʜʥʦʛʦ ʩʫʩʽʜʘ ʟʽ ʩʧʽʣʴʥʦʶ ʩʪʦʨʦʥʦʶ, ʘ ʚ 8-ʟʚôʷʟʥʠʭ ʧʘʪʝʨʥʘʭ ʚʩʽ ʧʽʢʩʝʣʽ ʤʘʶʪʴ ʩʫʩʽʜʘ ʟʽ ʩʧʽʣʴʥʦʶ 

ʩʪʦʨʦʥʦʶ ʯʠ ʚʝʨʰʠʥʦʶ). 

ʋ ʨʘʟʽ 4-ʟʚ'ʷʟʥʦʛʦ ʧʘʪʝʨʥʫ ʽ ʬʦʥʫ ʘʣʛʦʨʠʪʤ ʪʨʘʩʫʚʘʥʥʷ ʢʚʘʜʨʘʪʽʚ ʚʠʷʚʠʪʴ ʚʝʩʴ ʢʦʨʜʦʥ, ʪʦʙʪʦ 

ʢʦʥʪʫʨ, ʧʘʪʝʨʥʘ ʽ ʧʨʠʧʠʥʠʪʴ ʨʦʙʦʪʫ ʧʽʩʣʷ ʦʜʥʦʨʘʟʦʚʦʛʦ ʪʨʘʩʫʚʘʥʥʷ, ʪʦʙʪʦ ʥʝ ʙʫʜʝ ʪʨʘʩʫʚʘʪʠ ʡʦʛʦ 

ʟʘʥʦʚʦ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʧʦʯʘʪʢʦʚʦʛʦ ʛʨʘʥʠʯʥʦʛʦ ʨʝʙʨʘ ʚʜʨʫʛʝ ʚʽʥ ʫʚʽʡʜʝ ʚ ʥʴʦʛʦ ʪʘʢ ʩʘʤʦ, ʷʢ 

ʽ ʚ ʧʝʨʰʠʡ ʨʘʟ. ʆʪʞʝ, ʘʣʛʦʨʠʪʤ ʪʨʘʩʫʚʘʥʥʷ ʢʚʘʜʨʘʪʽʚ ʟ ʢʨʠʪʝʨʽʻʤ ʟʫʧʠʥʢʠ ɼʞʝʡʢʦʙʘ ʙʫʜʝ ʧʨʘʚʠʣʴʥʦ 

ʚʠʟʥʘʯʘʪʠ ʢʦʥʪʫʨ ʙʫʜʴ-ʷʢʦʛʦ ʧʘʪʝʨʥʫ ʟʘ ʫʤʦʚʠ, ʱʦ ʽ ʧʘʪʝʨʥ, ʽ ʬʦʥ ʤʘʶʪʴ 4-ʟʚôʷʟʥʽʩʪʴ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʜʘʥʠʡ ʘʣʛʦʨʠʪʤ, ʟʚʘʞʘʶʯʠ ʥʘ ʧʨʦʩʪʦʪʫ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ, ʤʘʻ ʧʨʘʚʦ ʥʘ ʽʩʥʫʚʘʥʥʷ, ʭʦʯʘ ʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʚ ʦʙʤʝʞʝʥʽʡ ʢʽʣʴʢʦʩʪʽ ʚʠʧʘʜʢʽʚ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʢʦʥʪʫʨʘ. 
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ʉʀʉʊɽʄʀ ɺʀʗɺʃɽʅʅʗ ʁ ɿɸʇʆɹɯɻɸʅʅʗ ɺʊʆʈɻʅɽʅʔ (IPS / IDS). 

ʇʆʈɯɺʅʗʃʔʅʀʁ ɸʅɸʃɯɿ 

ʖ. ʐʦʚʢʦʧʣʷʩ, ʩʪ. ʛʨ. ʂɹ-17 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʉʠʩʪʝʤʠ ʚʠʷʚʣʝʥʥʷ ʡ ʟʘʧʦʙʽʛʘʥʥʷ ʚʪʦʨʛʥʝʥʴ (IPS / IDS) - ʮʝ ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʥʠʭ ʘʙʦ 

ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʚʠʷʚʣʷʶʪʴ ʬʘʢʪʠ ʽ ʟʘʧʦʙʽʛʘʶʪʴ ʩʧʨʦʙʘʤ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʚ 

ʢʦʨʧʦʨʘʪʠʚʥʫ ʩʠʩʪʝʤʫ. ɰʭ ʟʘʟʚʠʯʘʡ ʧʦʜʽʣʷʶʪʴ ʥʘ ʜʚʘ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʠ: ʩʠʩʪʝʤʠ ʚʠʷʚʣʝʥʥʷ 

ʚʪʦʨʛʥʝʥʴ - IDS, ʽ IPS - ʩʠʩʪʝʤʠ ʟʘʧʦʙʽʛʘʥʥʷ ʚʪʦʨʛʥʝʥʴ. ɼʦ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ ʩʠʩʪʝʤ IDS ʚʽʜʥʦʩʷʪʴʩʷ: 

ʚʠʷʚʣʝʥʥʷ ʚʪʦʨʛʥʝʥʴ ʽ ʤʝʨʝʞʝʚʠʭ ʘʪʘʢ; ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʽ ʧʦʰʫʢ ʚʨʘʟʣʠʚʦʩʪʝʡ; ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʜʞʝʨʝʣʘ 

ʘʪʘʢʠ; ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʩʠʩʪʝʤʥʦʛʦ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ. ʂʦʥʮʝʧʪʫʘʣʴʥʘ ʩʭʝʤʘ ʩʠʩʪʝʤ 

ʚʠʷʚʣʝʥʥʷ ʚʪʦʨʛʥʝʥʴ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ: ʧʽʜʩʠʩʪʝʤʫ ʟʙʦʨʫ ʧʦʜʽʡ, ʘʙʦ ʩʝʥʩʦʨʥʫ; ʧʽʜʩʠʩʪʝʤʫ ʘʥʘʣʽʟʫ 

ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʚʽʜ ʩʝʥʩʦʨʥʦʾ ʧʽʜʩʠʩʪʝʤʠ; ʧʽʜʩʠʩʪʝʤʫ ʟʙʝʨʽʛʘʥʥʷ ʧʦʜʽʡ; ʢʦʥʩʦʣʴ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ. 

ʐʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʚʠʷʚʣʝʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʘʪʘʢ. ʉʝʨʝʜ 

ʥʠʭ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʩʠʩʪʝʤʠ, ʷʢ Snort, Bro, OSSEC, STAT ʽ Prelude. ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʚʩʽ IDS 

ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʘ ʢʣʘʩʠ - network-based (NIDS) ʽ host-based (HIDS). 

NIDS-ʩʠʩʪʝʤʠ (ʪʘʢʽ ʷʢ Snort, Bro) ʟʘʩʥʦʚʘʥʽ ʥʘ ʧʨʠʥʮʠʧʽ ʘʥʘʣʽʟʫ ʤʝʨʝʞʝʚʠʭ ʧʘʢʝʪʽʚ ʜʘʥʠʭ. 

ʊʘʢʽ ʩʠʩʪʝʤʠ ʧʝʨʝʛʣʷʜʘʶʪʴ ʤʝʨʝʞʝʚʠʡ ʪʨʘʬʽʢ ʤʝʨʝʞʝʚʦʛʦ ʩʝʛʤʝʥʪʘ, ʟʘʭʠʱʘʶʯʠ ʪʠʤ ʩʘʤʠʤ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʚʭʦʜʷʪʴ ʚ ʮʝʡ ʩʝʛʤʝʥʪ. NIDS-ʩʠʩʪʝʤʠ, ʷʢ ʧʨʘʚʠʣʦ, ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʝʢʦʜʝʨʘ 

ʧʘʢʝʪʽʚ ʜʘʥʠʭ, ʷʜʨʘ ʚʠʷʚʣʝʥʥʷ ʘʪʘʢ ʽ ʧʽʜʩʠʩʪʝʤʠ ʦʧʦʚʽʱʝʥʴ. ɼʝʢʦʜʝʨ ʧʘʢʝʪʽʚ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʟʙʽʨ ʜʘʥʠʭ, 

ʱʦ ʧʝʨʝʜʘʶʪʴʩʷ ʧʦ ʤʝʨʝʞʽ. 

HIDS-ʩʠʩʪʝʤʠ (ʥʘʧʨʠʢʣʘʜ, OSSEC, STAT) ʘʥʘʣʽʟʫʶʪʴ ʽʥʬʦʨʤʘʮʽʶ, ʨʦʟʪʘʰʦʚʘʥʫ ʚ ʢʦʥʢʨʝʪʥʽʡ 

ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ. ʊʘʢʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ ʪʽʣʴʢʠ ʪʽ ʩʠʩʪʝʤʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ ʤʘʶʪʴ 

ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʢʦʥʢʨʝʪʥʦʾ ʘʪʘʢʠ, ʱʦ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. ʉʠʩʪʝʤʠ ʮʴʦʛʦ ʪʠʧʫ, ʷʢ 

ʧʨʘʚʠʣʦ, ʤʘʶʪʴ ʤʦʜʫʣʴʥʫ ʩʪʨʫʢʪʫʨʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʦʜʫʣʽʚ ʘʥʘʣʽʟʫ ʣʦʛ-ʬʘʡʣʽʚ ʦʧʝʨʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ, ʚʠʷʚʣʝʥʥʷ ʨʫʪʢʽʪʽʚ ʚ ʩʠʩʪʝʤʽ, ʢʦʥʪʨʦʣʶ ʮʽʣʽʩʥʦʩʪʽ ʩʠʩʪʝʤʥʠʭ ʬʘʡʣʽʚ ʽ ʪ.ʧ. 

ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʟʘʩʦʙʘʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʩʫʯʘʩʥʠʭ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʽ 

ʤʝʨʝʞ ʻ IPS ʽ IDS. ɺ ʦʩʥʦʚʽ ʾʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʣʝʞʠʪʴ ʢʦʤʧʣʝʢʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ 

ʤʝʨʝʞʝʚʦʛʦ ʪʨʘʬʽʢʫ, ʚʤʽʩʪʫ ʧʝʨʝʜʘʥʠʭ ʧʘʢʝʪʽʚ ʥʘ ʥʘʷʚʥʽʩʪʴ ʰʢʽʜʣʠʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ (ʚ NIDS), 

ʧʝʨʝʚʽʨʢʠ ʢʦʨʝʢʪʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʚʩʪʘʥʦʚʣʝʥʠʭ ʧʨʘʚʠʣ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʧʨʦʪʦʢʦʣʽʚ (ʚ 

PIDS), ʘ ʪʘʢʦʞ ʘʥʘʣʽʟʫ ʘʢʪʠʚʥʦʩʪʽ ʚʫʟʣʽʚ ʤʝʨʝʞʽ, ʩʠʩʪʝʤʥʠʭ ʚʠʢʣʠʢʽʚ, ʜʦʜʘʪʢʽʚ, ʤʦʜʠʬʽʢʘʮʽʡ ʬʘʡʣʽʚ 

(ʚ HIDS). 

ʆʪʞʝ, ʟ ʚʠʱʝʩʢʘʟʘʥʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚ ʦʩʥʦʚʽ ʨʦʙʦʪʠ ʥʘʡʙʽʣʴʰ ʨʦʟʚʠʥʝʥʠʭ IPS 

ʽ IDS ʣʝʞʠʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʧʨʦ ʪʨʘʬʽʢ ʤʝʨʝʞʽ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʭ 

ʨʝʞʠʤʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʧʦʨʫʰʝʥʥʷ ʨʦʙʦʪʠ ʤʝʪʦʜʽʚ ʽ ʘʣʛʦʨʠʪʤʽʚ 

ʤʘʨʰʨʫʪʠʟʘʮʽʾ, ʧʝʨʝʰʢʦʜʞʘʥʥʷ ʟʥʠʱʝʥʥʷ, ʧʝʨʝʢʨʫʯʝʥʥʷ, ʙʣʦʢʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ 

ʚʠʪʦʢʫ ʦʙʨʦʙʣʶʚʘʥʦʾ ʽ ʧʝʨʝʜʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʝʨʝʞʝʚʦʛʦ ʪʨʘʬʽʢʫ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʷʢ ʜʣʷ ʪʝʦʨʝʪʠʯʥʦʛʦ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʚʠʷʚʣʝʥʥʷ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʚʪʦʨʛʥʝʥʴ, ʪʘʢ ʽ ʜʣʷ ʨʦʟʨʦʙʢʠ ʧʨʘʢʪʠʯʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ ʧʦʙʫʜʦʚʠ ʧʨʦʛʨʘʤʥʠʭ ʽ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʤʝʨʝʞʝʚʦʾ ʘʢʪʠʚʥʦʩʪʽ ʦʢʨʝʤʠʭ 

ʩʣʫʞʙ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʝʨʚʽʩʽʚ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. ʉʠʩʪʝʤʳ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʪʦʨʞʝʥʠʡ (IPS/IDS) [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ 

ʜʦ ʨʝʩʫʨʩʫ: https://www.anti-malware.ru/security/ids-ips. 
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ʅɽʁʈʆʅʅɸ ʄɽʈɽɾɸ GPT-3, ʆɻʃʗɼ ʊɸ ɿʅɸʏɽʅʅʗ 

ɺ. ɼʦʱʝʥʢʦ, ʩʪ. ʛʨ. ʂɯ-17 

ʆ. ʂʦʥʦʧʣʽʮʴʢʘ-ʉʣʦʙʦʜʝʥʶʢ, ʚʠʢʣʘʜʘʯ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ɼʦʩʣʽʜʥʠʢʠ ʟ OpenAI ʧʦʢʘʟʘʣʠ ʘʣʛʦʨʠʪʤ GPT-3, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʥʘʧʠʩʘʥʥʷ ʪʝʢʩʪʽʚ ʥʘ ʦʩʥʦʚʽ 

ʣʠʰʝ ʚʽʜ 10 ʜʦ 100 ʧʨʠʢʣʘʜʽʚ ʪʦʛʦ, ʷʢ ʚʠʢʦʥʘʪʠ ʜʽʶ. ɸʨʭʽʪʝʢʪʫʨʘ GPT-3 ʘʥʘʣʦʛʽʯʥʘ GPT-2, ʘʣʝ ʙʽʣʴʰ 

ʩʫʯʘʩʥʫ ʤʦʜʝʣʴ ʥʘʚʯʘʣʠ ʥʘ 175 ʤʽʣʴʷʨʜʽʚ ʧʘʨʘʤʝʪʨʘʭ ʘʙʦ 570 ʛʽʛʘʙʘʡʪʘʭ ʪʝʢʩʪʫ. GPT-3 ʤʦʞʝ 

ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʧʠʪʘʥʥʷ ʟ ʧʨʦʯʠʪʘʥʦʛʦ ʪʝʢʩʪʫ, ʘ ʪʘʢʦʞ ʧʠʩʘʪʠ ʚʽʨʰʽ, ʨʦʟʛʘʜʫʚʘʪʠ ʘʥʘʛʨʘʤʠ ʽ 

ʟʜʽʡʩʥʶʚʘʪʠ ʧʝʨʝʢʣʘʜ.  

ʆʩʥʦʚʥʝ ʜʦʩʷʛʥʝʥʥʷ, ʷʢʝ ʚʜʘʣʦʩʷ ʚʠʨʽʰʠʪʠ ʘʚʪʦʨʘʤ, ʮʝ ʟʤʽʥʠʪʠ ʧʦʧʝʨʝʜʥʴʦ ʥʘʚʯʝʥʠʡ NLP-

ʘʣʛʦʨʠʪʤ ʟʨʦʙʠʚʰʠ ʫʥʽʚʝʨʩʘʣʴʥʠʤ. ʊʝʧʝʨ GPT-3 ʜʣʷ ʢʦʞʥʦʾ ʥʦʚʦʾ ʟʘʜʘʯʽ ʧʦʪʨʽʙʥʦ ʤʽʥʽʤʫʤ 

ʥʘʚʯʘʣʴʥʠʭ ʜʘʥʠʭ. ʇʦʧʝʨʝʜʥʽʡ ʘʣʛʦʨʠʪʤ GPT-2 ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʪʽʻʾ ʩʘʤʦʾ ʟʘʜʘʯʽ ʥʘʚʯʘʣʠ ʥʘ 40 

ʛʽʛʘʙʘʡʪʘʭ ʪʝʢʩʪʫ. 

ʋ ʥʦʚʦʤʫ ʜʘʪʘʩʝʪʽ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʥʘʚʯʘʥʥʷ GPT-3 ʫʚʽʡʰʣʠ ʜʘʥʽ ʧʨʦʝʢʪʫ Common Crawl, 

ɺʽʢʽʧʝʜʽʷ, ʜʚʘ ʜʘʪʘʩʝʪʠ ʟ ʢʥʠʛʘʤʠ ʪʘ ʜʨʫʛʘ ʚʝʨʩʽʷ ʜʘʪʘʩʝʪʫ WebText, ʟ ʪʝʢʩʪʘʤʠ ʚʝʙ-ʩʪʦʨʽʥʦʢ. ʇʝʨʰʠʡ 

WebText ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʥʘʚʯʘʥʥʷ GPT-2. ɺʩʴʦʛʦ ʙʫʣʦ ʥʘʚʯʝʥʦ ʚʽʩʽʤ ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ GPT-3. ʎʽ 

ʤʦʜʝʣʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʢʽʣʴʢʽʩʪʶ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʥʘʚʯʘʥʥʷ. ʅʘʡʧʨʦʩʪʽʰʘ ʤʦʜʝʣʴ ʤʽʩʪʠʪʴ 125 ʤʽʣʴʡʦʥʽʚ 

ʧʘʨʘʤʝʪʨʽʚ. 

ɺ ʪʝʩʪʫʚʘʥʥʽ GPT-3 ʧʦʪʨʽʙʥʦ ʙʫʣʦ ʚʠʢʦʥʘʪʠ 42 ʨʽʟʥʠʭ ʟʘʚʜʘʥʥʷ. ʎʝ ʤʦʛʣʘ ʙʫʪʠ ʽ ʧʨʦʩʪʘ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʧʠʪʘʥʥʷ, ʥʘʧʠʩʘʥʥʷ ʚʽʨʰʘ, ʘʙʦ ʨʦʟʙʽʨ ʘʥʘʛʨʘʤʠ. ʂʨʽʤ ʩʘʤʦʛʦ ʟʘʚʜʘʥʥʷ, ʘʣʛʦʨʠʪʤ 

ʧʦʚʠʥʝʥ ʦʪʨʠʤʘʪʠ ʧʨʠʢʣʘʜʠ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʩʝʨʝʜʥʷ ʪʦʯʥʽʩʪʴ ʩʘʤʦʾ ʪʦʯʥʦʾ ʤʦʜʝʣʽ, ʷʢʫ 

ʥʘʚʯʘʣʠ ʥʘ 175 ʤʣʨʜ. ʧʘʨʘʤʝʪʨʽʚ, ʩʢʣʘʣʘ 60%. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʥʘʚʯʘʥʥʽ ʥʘ 64-ʭ ʧʨʠʢʣʘʜʘʭ ʟ ʜʘʪʘʩʝʪʫ 

TriviaQA, ʜʝ ʤʽʩʪʷʪʴʩʷ ʪʝʩʪʠ ʥʘ ʨʦʟʫʤʽʥʥʷ ʪʝʢʩʪʫ ʧʦ ʚʽʜʧʦʚʽʜʷʤ ʥʘ ʧʠʪʘʥʥʷ ʟ ʧʨʦʯʠʪʘʥʦʛʦ, GPT-3 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʪʦʯʥʽʩʪʴ ʚ 71,2% ʚʠʧʘʜʢʽʚ. ʎʝʡ ʨʝʟʫʣʴʪʘʪ ʢʨʘʱʝ, ʥʽʞ ʫ ʤʦʜʝʣʽ SOTA, ʷʢʫ ʚʯʠʣʠ 

ʚʽʜʧʦʚʽʜʘʪʠ ʣʠʰʝ ʥʘ ʧʠʪʘʥʥʷ ʧʦ ʜʘʪʘ ʩʝʪʫ TriviaQA. 

ɼʦʩʣʽʜʥʠʢʠ ʟ OpenAI ʧʨʦʚʝʣʠ ʝʢʩʧʝʨʠʤʝʥʪ ʟ ʣʶʜʴʤʠ, ʷʢʠʤ ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʚʠʟʥʘʯʠʪʠ, ʙʫʣʠ 

ʪʝʢʩʪʠ ʽ ʟʘʛʦʣʦʚʢʠ ʛʝʥʝʨʦʚʘʥʽ ʩʠʩʪʝʤʦʶ ʘʙʦ ʥʘʧʠʩʘʥʽ ʣʶʜʠʥʦʶ. ɿôʷʩʫʚʘʣʦʩʷ, ʱʦ ʨʽʚʝʥʴ ʜʦʚʽʨʠ ʜʦ 

ʪʝʢʩʪʽʚ GPT-3 ʚʠʱʝ, ʥʽʞ ʜʦ ʧʨʦʜʫʢʪʫ ʧʦʧʝʨʝʜʥʽʭ ʤʦʜʝʣʝʡ. ʊʦʙʪʦ, ʢʦʨʠʩʪʫʚʘʯʘʤ ʩʪʘʻ ʚʩʝ ʩʢʣʘʜʥʽʰʝ 

ʚʽʜʨʽʟʥʷʪʠ ʪʘʢʽ ʪʝʢʩʪʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʚʠʪʢʫ ʮʽʻʾ ʪʘ ʧʦʜʽʙʥʠʭ ʩʠʩʪʝʤ, ʧʦʜʽʷ ʚʠʥʠʢʥʝʥʥʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʩʪʚʦʨʝʥʥʷ ʦʛʣʷʜʦʚʠʭ ʥʘʫʢʦʚʠʭ ʩʪʘʪʝʡ ʟʘ ʚʢʘʟʘʥʦʶ ʪʝʤʘʪʠʢʦʶ ʟʘ ʪʠʩʷʯʘʤʠ ʽʥʜʝʢʩʦʚʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʩʪʘʻ ʙʽʣʴʰ ʨʝʘʣʴʥʦʶ. ɺ ʩʚʦʶ ʯʝʨʛʫ ʪʘʢʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʧʦʰʫʢʫ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ ʧʦʜʦʣʘʶʪʴ 

ʽʥʬʦʨʤʘʮʽʡʥʫ ʟʘʚʘʣʫ, ʢʦʣʠ ʥʘʚʽʪʴ ʧʨʦʬʽʣʴʥʽ ʩʧʝʮʽʘʣʽʩʪʠ ʧʦʚʠʥʥʽ ʚʨʘʭʦʚʫʚʘʪʠ ʢʽʣʴʢʘ ʪʠʩʷʯ ʩʪʘʪʝʡ ʟ 

ʚʣʘʩʥʦʛʦ ʥʘʧʨʷʤʢʫ ʥʘ ʨʽʢ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʯʽʢʫʻʪʴʩʷ ʟʥʘʯʥʘ ʦʧʝʨʘʪʠʚʥʽʩʪʴ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʙʽʣʴʰ 

ʟʥʘʯʫʱʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʝʨʝʜ ʟʘʮʽʢʘʚʣʝʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʜʦʟʚʦʣʠʪʴ ʟʘʧʦʙʽʛʘʥʥʶ ʧʦʚʪʦʨʝʥʴ ʜʦʩʣʽʜʞʝʥʴ 

ʪʘ ʧʨʠʰʚʠʜʰʠʪʴ ʧʝʨʝʚʽʨʢʫ ʪʘ ʨʝʮʝʥʟʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 

1. Language Models are Few-Shot Learners/ ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ: https://arxiv.org/abs/2005.14165 
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ʆ. ʂʦʥʦʧʣʽʮʴʢʘ-ʉʣʦʙʦʜʝʥʶʢ, ʚʠʢʣʘʜʘʯ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʪʘ ʧʨʦʬʝʩʽʡʥʦʩʪʽ ʩʧʝʮʽʘʣʽʩʪʘ ʚʩʝ ʯʘʩʪʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʽ ʪʝʨʤʽʥʠ ʷʢ çsoft skillsè ʪʘ çhard skillsè. 

Hard skills - (ʘʥʛʣ. çɾʦʨʩʪʢʽè ʥʘʚʠʯʢʠ) ʧʨʦʬʝʩʽʡʥʽ ʥʘʚʠʯʢʠ, ʷʢʠʤ ʤʦʞʥʘ ʥʘʚʯʠʪʠ ʽ ʷʢʽ ʤʦʞʥʘ 

ʚʠʤʽʨʷʪʠ. ɼʣʷ ʥʘʚʯʘʥʥʷ hard skills ʥʝʦʙʭʽʜʥʦ ʟʘʩʚʦʾʪʠ ʟʥʘʥʥʷ ʪʘ ʽʥʩʪʨʫʢʮʽʾ, ʷʢʽʩʪʴ ʥʘʚʯʘʥʥʷ ʤʦʞʥʘ 

ʧʝʨʝʚʽʨʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʩʧʠʪʫ. ʇʨʠʢʣʘʜʠ hard skills: ʥʘʙʽʨ ʪʝʢʩʪʫ ʥʘ ʢʦʤʧ'ʶʪʝʨʽ, ʚʦʜʽʥʥʷ 

ʘʚʪʦʤʦʙʽʣʷ, ʯʠʪʘʥʥʷ, ʤʘʪʝʤʘʪʠʢʘ, ʟʥʘʥʥʷ ʽʥʦʟʝʤʥʦʾ ʤʦʚʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ. 

Soft skills - (ʘʥʛʣ. çʄ'ʷʢʽè ʥʘʚʠʯʢʠ) ʫʥʽʚʝʨʩʘʣʴʥʽ ʢʦʤʧʝʪʝʥʮʽʾ, ʷʢʽ ʥʘʙʘʛʘʪʦ ʚʘʞʯʝ ʚʠʤʽʨʷʪʠ 

ʢʽʣʴʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ɯʥʦʜʽ ʾʭ ʥʘʟʠʚʘʶʪʴ ʦʩʦʙʠʩʪʠʤʠ ʷʢʦʩʪʷʤʠ, ʪʦʤʫ ʱʦ ʚʦʥʠ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʭʘʨʘʢʪʝʨʫ ʣʶʜʠʥʠ ʽ ʟôʷʚʣʷʶʪʴʩʷ ʟ ʦʩʦʙʠʩʪʠʤ ʜʦʩʚʽʜʦʤ. ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʧʝʨʝʣʽʢʠ ʥʘʚʠʯʦʢ, ʱʦ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ soft skills, ʥʘʧʨʠʢʣʘʜ, ʽʥʩʪʠʪʫʪ ʄʘʢʩʘ ʇʣʘʥʢʘ ʚ ʄʶʥʭʝʥʽ (ʅʽʤʝʯʯʠʥʘ) ʚʠʜʽʣʷʻ 4 ʛʨʫʧʠ, 

ʷʢʽ ʻ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤʠ ʫ ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ ï ʮʝ ʦʩʦʙʠʩʪʽʩʥʘ ʜʠʥʘʤʽʢʘ (ʧʦʯʫʪʪʷ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʧʨʘʛʥʝʥʥʷ ʜʦ ʜʦʩʷʛʥʝʥʴ, ʚʧʝʚʥʝʥʽʩʪʴ ʚ ʩʦʙʽ, ʚʠʩʦʢʘ ʤʦʪʠʚʘʮʽʷ), ʦʙʣʘʩʪʴ 

ʤʽʞʦʩʦʙʠʩʪʽʩʥʠʭ ʚʽʜʥʦʩʠʥ (ʢʦʥʪʘʢʪʥʽʩʪʴ, ʦʙôʻʢʪʠʚʥʘ ʩʘʤʦʦʮʽʥʢʘ, ʩʧʽʚʯʫʪʪʷ ʪʘ ʩʧʽʚʧʝʨʝʞʠʚʘʥʥʷ 

ʽʥʰʠʤ ʣʶʜʷʤ), ʧʨʘʛʥʝʥʥʷ ʜʦ ʫʩʧʽʭʫ (ʩʘʤʦʚʽʜʜʘʯʘ, ʤʦʪʠʚʘʮʽʷ ʜʦ ʧʽʜʪʨʠʤʘʥʥʷ ʩʪʘʪʫʩʫ, ʩʭʠʣʴʥʽʩʪʴ ʜʦ 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ, ʽʥʽʮʽʘʪʠʚʥʽʩʪʴ), ʚʠʪʨʠʚʘʣʽʩʪʴ (ʩʪʽʡʢʽʩʪʴ ʜʦ ʢʨʠʪʠʢʠ, ʩʪʽʡʢʽʩʪʴ ʜʦ ʥʝʚʜʘʯ, ʧʦʟʠʪʠʚʥʘ 

ʝʤʦʮʽʡʥʘ ʫʩʪʘʥʦʚʢʘ, ʪʚʝʨʜʽʩʪʴ ʞʠʪʪʻʚʦʾ ʧʦʟʠʮʽʾ, ʟʘʜʦʚʦʣʝʥʥʷ ʨʦʙʦʪʦʶ).  

 

ʈʠʩ. 1 ï ʈʦʟʧʦʜʽʣ soft skills ʥʘʚʠʯʦʢ ʟʘ ʨʽʚʥʷʤʠ ʢʘʨôʻʨʥʦʛʦ ʟʨʦʩʪʘʥʥʷ [4] 

ʅʝʦʙʭʽʜʥʦʩʪʴ soft skills ʜʣʷ ʧʨʦʛʨʘʤʽʩʪʽʚ ʨʦʟʛʣʷʥʫʪʦ ʜʣʷ it-ʩʧʝʮʽʘʣʽʩʪʽʚ ʨʽʟʥʦʛʦ ʨʽʚʥʷ. ɯʩʥʫʻ 

ʧʝʚʥʽ ʢʘʨô̒ ʨʥʽ ʩʭʦʜʠ, ʷʢʽ ʤʦʞʝ ʧʨʦʡʪʠ ʧʨʦʛʨʘʤʽʩʪ ʧʽʜ ʯʘʩ ʩʚʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʞʠʪʪʷ. ʆʩʥʦʚʥʽ ʣʘʥʢʠ 

ʪʘʢʠʭ ʢʘʨôʻʨʥʠʭ ʩʭʦʜʽʚ:  

ï ʩʪʘʞʝʨ; 

ï ʨʦʟʨʦʙʥʠʢ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; 


