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ʆʈɻɸʅʀɿɸʎʀʆʅʅʓʁ ʀ ʅɸʋʏʅʓʁ ʂʆʄʀʊɽʊ  
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ʇʨʝʜʩʝʜʘʪʝʣʴ:  

ʂʘʧʠʪʘʥʦʚ ɸ.ɺ. ï ʠ.ʦ. ʧʨʦʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʌɻɸʆʋ ɺʆ 

çʄɻʊʋ çʉʊɸʅʂʀʅè, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ.  

ʉʦʧʨʝʜʩʝʜʘʪʝʣʠ: 

ɹʠʣʴʯʫʢ ʄ.ɺ. ï ʠ.ʦ. ʧʨʦʨʝʢʪʦʨʘ ʧʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʤʦʣʦʜʸʞʥʦʡ ʧʦʣʠʪʠʢʝ ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ; 

ʐʚʘʨʮʙʫʨʛ ʃ.ʕ. ï ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʠʥʞʝʥʝʨʥʦʡ ʵʢʦʣʦʛʠʠ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ. 

ʏʣʝʥʳ ʦʨʛʢʦʤʠʪʝʪʘ: 

ɸʢʩʸʥʦʚ ɺ.ɸ. ï ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʈʦʩʩʠʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʪʨʘʥʩʧʦʨʪʘ (ʄʀʀʊ), ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ; 

ɸʣʠʝʚ ʆ.ʊ. ï ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʊʝʭʥʦʩʬʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè, 

ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʢ.ʪ.ʥ., 

ʜʦʮʝʥʪ (ʛ. ʊʘʰʢʝʥʪ, ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ); 

ɹʫʪʨʠʤʦʚʘ ɽ.ɺ. ï ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʀʅʕɹ ʌɻɸʆʋ ɺʆ çʄɻʊʋ 

çʉʊɸʅʂʀʅè, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ; 

ɽʥʝʢ ʄ. ï ʧʨʦʬʝʩʩʦʨ ɿʝʣʝʥʦʛʫʨʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʜ.ʪ.ʥ. (ʛ. ɿʝʣʸʥʘ ɻʫʨʘ, 

ʈʝʩʧʫʙʣʠʢʘ ʇʦʣʴʰʘ); 

ɿʘʙʦʨʦʚʩʢʠʡ ʊ. ï ʧʨʦʬʝʩʩʦʨ ʇʦʟʥʘʥʴʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʧʦʯʸʪʥʳʡ ʜʦʢʪʦʨ (ʛ. ʇʦʟʥʘʥʴ, ʈʝʩʧʫʙʣʠʢʘ ʇʦʣʴʰʘ); 

ɿʘʚʴʷʣʦʚ ɸ.ʄ. ï ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ, ʜ.ʪ.ʥ., ʈʦʩʩʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʪʨʘʥʩʧʦʨʪʘ (ʄʀʀʊ); 

ʀʚʘʥʦʚʘ ʅ.ɸ. ï ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʀʅʕɹ ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ; 

ʂʫʣʠʟʘʜʝ ɼ.ʀ. ï ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʀʅʕɹ ʌɻɸʆʋ ɺʆ 

çʄɻʊʋ çʉʊɸʅʂʀʅè; 

ʈʷʙʦʚ ʉ.ɸ. ï ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʀʅʕɹ ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ; 

ʉʪʝʬʘʥʴʯʠʢ ɸ. ï ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʇʦʟʥʘʥʴʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ʇʦʟʥʘʥʴ, ʈʝʩʧʫʙʣʠʢʘ ʇʦʣʴʰʘ); 

ʗʛʦʣʴʥʠʮʝʨ ʆ.ɺ. ï ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʀʅʕɹ ʌɻɸʆʋ ɺʆ çʄɻʊʋ 

çʉʊɸʅʂʀʅè, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ. 

  



4 

˜˝˛˟˪˗ȭ25 )4%ȭ25 
 

 

ʋɺɸɾɸɽʄʓɽ ʋʏɸʉʊʅʀʂʀ ʂʆʅʌɽʈɽʅʎʀʀ! 

 

 

ɽʞʝʛʦʜʥʘʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʇʨʦʠʟʚʦʜʩʪʚʦ. ʊʝʭʥʦʣʦʛʠʷ. 

ʕʢʦʣʦʛʠʷ ï ʇʈʆʊʕʂè ʧʨʦʚʦʜʠʪʩʷ ʩ 1996 ʛʦʜʘ. ɿʘ ʵʪʦ ʚʨʝʤʷ ʚ ʥʝʡ ʧʨʠʥʷʣʠ 

ʫʯʘʩʪʠʝ ʩʦʪʥʠ ʤʦʣʦʜʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʟ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʠ ʥʘʫʯʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʈʦʩʩʠʠ, ʙʣʠʞʥʝʛʦ ʠ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ. 

ɺ ʵʪʦʤ ʛʦʜʫ ʥʘ ʂʦʥʬʝʨʝʥʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʦ 68 ʜʦʢʣʘʜʦʚ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʟ 

ʚʦʩʴʤʠ ʩʪʨʘʥ: ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ɸʟʝʨʙʘʡʜʞʘʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ, 

ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩ,ɹ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʈʝʩʧʫʙʣʠʢʠ ʇʦʣʴʰʘ,   

ʈʝʩʧʫʙʣʠʢʠ ʊʘʜʞʠʢʠʩʪʘʥ, ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʠ ʊʫʨʢʤʝʥʠʩʪʘʥʘ. ɺ ʨʘʙʦʪʝ 

ʂʦʥʬʝʨʝʥʮʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʩʪʫʜʝʥʪʳ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ 11 ʦʨʛʘʥʠʟʘʮʠʡ. ɺʩʝ 

ʜʦʢʣʘʜʳ ʧʦʩʚʷʱʝʥʳ ʚʦʧʨʦʩʘʤ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʯʝʣʦʚʝʢʘ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʋʚʝʨʝʥʳ, ʯʪʦ ʂʦʥʬʝʨʝʥʮʠʷ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ ʪʚʦʨʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʤʦʣʦʜʞyʠ, ʩʦʟʜʘʩʪ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʝ y ʤʦʙʠʣʴʥʦʩʪʠ, 

ʩʳʛʨʘʝʪ ʩʚʦʶ ʨʦʣʴ ʚ ʩʦʟʜʘʥʠʠ ʝʜʠʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʠʥʪʝʛʨʘʮʠʠ ʜʦʩʪʠʞʝʥʠʡ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʚ ʦʙʣʘʩʪʠ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ, ʚ 

ʧʦʜʛʦʪʦʚʢʝ ʢʘʜʨʦʚ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʩʪʨʘʥ-ʫʯʘʩʪʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ ʨʦʩʪʘ 

ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʷ ʠ ʚʟʘʠʤʦʫʚʘʞʝʥʠʷ ʩʨʝʜʠ ʤʦʣʦʜʞyʠ. 

ɾʝʣʘʝʤ ʫʯʘʩʪʥʠʢʘʤ ʢʦʥʬʝʨʝʥʮʠʠ ʇʈʆʊʕʂô25 ʧʣʦʜʦʪʚʦʨʥʦʡ ʨʘʙʦʪʳ, 

ʘʢʪʠʚʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ ʚ ʠʭ ʚʳʧʫʩʢʥʳʝ ʨʘʙʦʪʳ ʠ 

ʚ ʜʘʣʴʥʝʡʰʝʡ ʥʘʫʯʥʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

 

 

ʆʨʛʢʦʤʠʪʝʪ ʂʦʥʬʝʨʝʥʮʠʠ ʇʈʆʊʕʂô25 
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ʉʝʢʮʠʷ 1. 

ʏʝʣʦʚʝʢʦ- ʠ ʧʨʠʨʦʜʦʟʘʱʠʪʥʳʝ 

ʪʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʠ 
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ɺʃʀʗʅʀɽ ɺʓʍʃʆʇʅʓʍ ɻɸɿʆɺ ɸɺʊʆʊʈɸʅʉʇʆʈʊɸ 

ʅɸ ɿɼʆʈʆɺʔɽ ʏɽʃʆɺɽʂɸ ʀ ʆʂʈʋɾɸʖʑʋʖ ʉʈɽɼʋ 

ɸʙʜʫʚʘʭʠʪʦʚ ʐ. ʈ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʪ.ʥ., ʜʦʮ. ɸʙʜʘʟʠʤʦʚ ʐ. ʍ. 

ɸʆ çʋʟʙʝʢʠʩʪʦʥ ʪʝʤʠʨ ʡʫʣʣʘʨʠè, 

ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ʊʘʰʢʝʥʪ, ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʟʘʛʨʷʟʥʝʥʠʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚʳʭʣʦʧʥʳʤʠ ʛʘʟʘʤʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʢʦʪʦʨʘʷ ʚ 

ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʫʨʙʘʥʠʟʘʮʠʠ ʧʨʠʦʙʨʝʪʘʝʪ ʛʣʦʙʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʇʨʦʚʝʜʸʥ 

ʘʥʘʣʠʟ ʩʦʩʪʘʚʘ ʚʳʭʣʦʧʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʫʛʣʝʢʠʩʣʳʡ ʠ ʫʛʘʨʥʳʡ ʛʘʟʳ, ʦʢʩʠʜʳ 

ʘʟʦʪʘ ʠ ʩʝʨʳ, ʫʛʣʝʚʦʜʦʨʦʜʳ, ʪʷʞʸʣʳʝ ʤʝʪʘʣʣʳ ʠ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʝ ʯʘʩʪʠʮʳ. 

ʆʪʤʝʯʝʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʘʭ, ʬʦʨʤʠʨʫʷ ʜʦ 70 % ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʚʣʠʷʥʠʶ ʪʦʢʩʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚʳʭʣʦʧʥʳʭ 

ʛʘʟʦʚ ʥʘ ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʟʘʛʨʷʟʥʸʥʥʦʡ ʘʪʤʦʩʬʝʨʳ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʜʳʭʘʪʝʣʴʥʦʡ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ 

ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʠʤʤʫʥʠʪʝʪʝ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ 

ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʠ, ʤʝʜʠʮʠʥʳ, ʪʨʘʥʩʧʦʨʪʘ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʳʭʣʦʧʥʳʝ ʛʘʟʳ, ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ, ʘʚʪʦʪʨʘʥʩʧʦʨʪ, 

ʵʢʦʣʦʛʠʷ, ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ, ʧʘʨʥʠʢʦʚʳʡ ʵʬʬʝʢʪ, ʢʠʩʣʦʪʥʳʝ ʜʦʞʜʠ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʧʨʦʙʣʝʤʘ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ 

ʚʳʭʣʦʧʥʳʤʠ ʛʘʟʘʤʠ ʩʪʘʣʘ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʦʩʪʨʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʤʝʜʠʮʠʥʩʢʠʭ ʫʛʨʦʟ. ʋʩʢʦʨʝʥʥʘʷ ʫʨʙʘʥʠʟʘʮʠʷ, ʨʦʩʪ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ 

ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʨʠʚʦʜʷʪ ʢ ʧʦʩʪʦʷʥʥʦʤʫ 

ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʸʤʦʚ ʚʳʙʨʦʩʦʚ. ʇʦ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ɺʆɿ), ʙʦʣʝʝ 90 % ʞʠʪʝʣʝʡ ʧʣʘʥʝʪʳ ʜʳʰʘʪ ʚʦʟʜʫʭʦʤ, 

ʢʘʯʝʩʪʚʦ ʢʦʪʦʨʦʛʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʩʘʥʠʪʘʨʥʳʤ ʥʦʨʤʘʤ. 

ɿʘʛʨʷʟʥʸʥʥʘʷ ʘʪʤʦʩʬʝʨʘ ʝʞʝʛʦʜʥʦ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʯʠʥʦʡ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʡ 

ʩʤʝʨʪʠ ʤʠʣʣʠʦʥʦʚ ʣʶʜʝʡ, ʘ ʪʘʢʞʝ ʦʢʘʟʳʚʘʝʪ ʨʘʟʨʫʰʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʧʨʠʨʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ. 

ʆʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚʳʙʨʦʩʦʚ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʷʚʣʷʝʪʩʷ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪ, ʥʘ ʜʦʣʶ ʢʦʪʦʨʦʛʦ ʚ ʢʨʫʧʥʳʭ ʤʝʛʘʧʦʣʠʩʘʭ ʧʨʠʭʦʜʠʪʩʷ ʜʦ 70 % 

ʚʩʝʭ ʚʨʝʜʥʳʭ ʧʨʠʤʝʩʝʡ. ʇʨʠ ʵʪʦʤ ʚʳʭʣʦʧʥʳʝ ʛʘʟʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʩʣʦʞʥʫʶ ʩʤʝʩʴ, ʚʢʣʶʯʘʶʱʫʶ ʫʛʣʝʢʠʩʣʳʡ ʠ ʫʛʘʨʥʳʡ ʛʘʟʳ, ʦʢʩʠʜʳ ʘʟʦʪʘ ʠ 

ʩʝʨʳ, ʣʝʪʫʯʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʪʷʞʸʣʳʝ ʤʝʪʘʣʣʳ ʠ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʝ 
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ʯʘʩʪʠʮʳ. ʇʦʜʦʙʥʳʝ ʚʝʱʝʩʪʚʘ ʦʢʘʟʳʚʘʶʪ ʢʦʤʧʣʝʢʩʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ: ʦʥʠ 

ʠʟʤʝʥʷʶʪ ʩʦʩʪʘʚ ʠ ʩʚʦʡʩʪʚʘ ʘʪʤʦʩʬʝʨʳ, ʚʳʟʳʚʘʶʪ ʧʘʨʥʠʢʦʚʳʡ ʵʬʬʝʢʪ ʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ, ʬʦʨʤʠʨʫʶʪ ʢʠʩʣʦʪʥʳʝ ʜʦʞʜʠ ʠ ʩʤʦʛ. 

ʅʘʨʷʜʫ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ, ʧʨʦʙʣʝʤʘ ʠʤʝʝʪ ʚʳʨʘʞʝʥʥʦʝ 

ʩʦʮʠʘʣʴʥʦ-ʤʝʜʠʮʠʥʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʊʦʢʩʠʯʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚʳʭʣʦʧʦʚ ʥʝʛʘʪʠʚʥʦ 

ʚʣʠʷʶʪ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ, ʩʧʦʩʦʙʩʪʚʫʷ ʨʘʟʚʠʪʠʶ ʟʘʙʦʣʝʚʘʥʠʡ ʦʨʛʘʥʦʚ 

ʜʳʭʘʥʠʷ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʩʥʠʞʝʥʠʶ ʠʤʤʫʥʠʪʝʪʘ ʠ ʨʦʩʪʫ 

ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. ʆʩʦʙʝʥʥʦ ʚʳʩʦʢʘ ʫʷʟʚʠʤʦʩʪʴ ʜʝʪʩʢʦʛʦ 

ʦʨʛʘʥʠʟʤʘ, ʯʪʦ ʧʦʜʯʸʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ 

ʧʨʦʬʠʣʘʢʪʠʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʦʩʪʘʚʘ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ, ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʧʨʠʨʦʜʫ ʠ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʧʦʠʩʢ ʧʫʪʝʡ ʩʥʠʞʝʥʠʷ ʚʳʙʨʦʩʦʚ ʷʚʣʷʶʪʩʷ 

ʚʘʞʥʝʡʰʠʤʠ ʟʘʜʘʯʘʤʠ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ. ʈʝʰʝʥʠʝ ʵʪʠʭ ʚʦʧʨʦʩʦʚ 

ʪʨʝʙʫʝʪ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʦʜʭʦʜʘ, ʦʙʲʝʜʠʥʷʶʱʝʛʦ ʵʢʦʣʦʛʠʶ, ʤʝʜʠʮʠʥʫ, 

ʭʠʤʠʶ ʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ɺʳʭʣʦʧʥʳʝ ʛʘʟʳ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʩʛʦʨʘʥʠʷ ʪʦʧʣʠʚʘ ʚ ʜʚʠʛʘʪʝʣʝ 

ʘʚʪʦʤʦʙʠʣʷ. ɸʚʪʦʤʦʙʠʣʠ ï ʵʪʦ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʭ ʧʦʷʚʣʝʥʠʷ. 

ʆʜʥʘʢʦ ʠʟʚʝʩʪʥʳ ʠ ʜʨʫʛʠʝ, ʥʘʧʨʠʤʝʨ: 

¶ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ; 

¶ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʪʝʭʥʠʢʘ (ʪʨʘʢʪʦʨʳ, ʢʦʤʙʘʡʥʳ ʠ ʪ. ʜ.); 

¶ ʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ (ʢʦʨʘʙʣʠ, ʣʦʜʢʠ ʠ ʜʨʫʛʠʝ ʚʦʜʥʳʝ ʩʫʜʘ ʩ ʜʚʠʛʘʪʝʣʷʤʠ 
ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ); 

¶ ʘʚʠʘʮʠʷ (ʩʘʤʦʣʝʪʳ, ʚʝʨʪʦʣʝʪʳ); 

¶ ʜʦʤʘʰʥʠʝ ʦʪʦʧʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ (ʢʦʪʣʳ ʠ ʧʝʯʠ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʪʚʝʨʜʦʤ 

ʠʣʠ ʞʠʜʢʦʤ ʪʦʧʣʠʚʝ). 

ɺʨʝʜ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʦʙʫʩʣʦʚʣʝʥ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʠʭ ʦʧʘʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ɺ ʩʦʩʪʘʚ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ 

ʚʭʦʜʷʪ ʪʘʢʠʝ ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ, ʢʘʢ: ʫʛʣʝʢʠʩʣʳʡ ʠ ʫʛʘʨʥʳʡ ʛʘʟ, ʦʢʩʠʜʳ ʘʟʦʪʘ, 

ʦʢʩʠʜʳ ʩʝʨʳ, ʫʛʣʝʚʦʜʦʨʦʜʳ ʠ ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ, ʨʘʟʣʠʯʥʳʝ ʧʨʠʤʝʩʠ, ʚʢʣʶʯʘʷ 

ʤʝʪʘʣʣʳ (ʩʚʠʥʝʮ, ʤʝʜʴ ʠ ʪ. ʜ.). 

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚʳʭʣʦʧʥʳʤʠ ʛʘʟʘʤʠ. 

 

  
ʈʠʩ. 1. ɿʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚʳʭʣʦʧʥʳʤʠ ʛʘʟʘʤʠ 
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ʉʝʛʦʜʥʷ ʦʩʦʙʝʥʥʦ ʦʩʪʨʦ ʩʪʦʠʪ ʚʦʧʨʦʩ ʚʣʠʷʥʠʷ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʥʘ ʟʜʦʨʦʚʴʝ 

ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʥʘ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ. ʆʧʘʩʥʳʝ ʧʨʠʤʝʩʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ. ʇʦʜ ʠʭ ʚʦʟʜʝʡʩʪʚʠʝʤ ʚ ʧʨʠʨʦʜʝ ʚʦʟʥʠʢʘʶʪ 

ʪʘʢʠʝ ʥʝʛʘʪʠʚʥʳʝ ʷʚʣʝʥʠʷ, ʢʘʢ: ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʢʠʩʣʦʪʥʳʝ ʜʦʞʜʠ ʠ 

ʪ. ʜ. ʂʨʦʤʝ ʪʦʛʦ, ʯʝʣʦʚʝʢ ʪʘʢʞʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʦʧʘʩʥʦʩʪʠ. ɺʳʭʣʦʧʳ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ 

ʢ ʧʨʦʙʣʝʤʘʤ ʚ ʦʙʣʘʩʪʠ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ, ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ ʘʣʣʝʨʛʠʶ, ʧʨʠʚʝʩʪʠ ʢ 

ʤʥʦʞʝʩʪʚʫ ʩʝʨʴʝʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʩʪʦʯʥʠʢʦʚ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʤʥʦʛʦ, ʛʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ 

ʟʘʛʨʷʟʥʝʥʠʷ ʦʩʪʘʶʪʩʷ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ. ɽʱʝ ʚ ʥʘʯʘʣʝ 70-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ 

ʚʝʢʘ ʫʯʝʥʳʝ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʥʘ ʜʦʣʶ ʤʘʰʠʥ ʧʨʠʭʦʜʠʪʩʷ 13 % ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ 

ʟʘʛʨʷʟʥʝʥʠʡ. ʉʝʛʦʜʥʷ ʵʪʦʪ ʫʨʦʚʝʥʴ ʚʳʨʦʩ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʠ ʜʦʩʪʠʛʘʝʪ ʫʞʝ 50 %, ʘ 

ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʘʡʦʥʘʭ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 70 % ʠ ʜʘʞʝ 

ʚʳʰʝ. 

ɿʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚʳʭʣʦʧʥʳʤʠ ʛʘʟʘʤʠ ʘʚʪʦʤʦʙʠʣʝʡ ʧʨʠʚʝʣʦ ʢ 

ʧʦʷʚʣʝʥʠʶ ʨʷʜʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ: 

1. ʆʪʨʘʚʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ï ʦʩʦʙʝʥʥʦ ʵʪʦʤʫ ʧʦʜʚʝʨʞʝʥʳ ʨʘʩʪʝʥʠʷ, 

ʥʘʭʦʜʷʱʠʝʩʷ ʚʙʣʠʟʠ ʦʞʠʚʣʝʥʥʳʭ ʜʦʨʦʛ ʠ ʢʨʫʧʥʳʭ ʧʘʨʢʦʚʦʢ. ɺʨʝʜʥʳʝ 

ʩʦʝʜʠʥʝʥʠʷ ʦʩʝʜʘʶʪ ʥʘ ʣʠʩʪʴʷʭ, ʩʪʝʙʣʷʭ, ʮʚʝʪʘʭ. ɺʳʛʣʷʜʠʪ ʪʘʢʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ 

ʚʷʣʦ, ʙʳʩʪʨʦ ʧʦʛʠʙʘʝʪ. ɽʩʣʠ ʵʪʦ ʧʣʦʜʦʚʳʝ ʜʝʨʝʚʴʷ ʠʣʠ ʢʫʩʪʘʨʥʠʢʠ, ʪʦ ʦʥʠ 

ʩʪʘʥʦʚʷʪʩʷ ʥʝʛʦʜʥʳʤʠ ʜʣʷ ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ ʧʠʱʫ. 

2. ʂʠʩʣʦʪʥʳʝ ʜʦʞʜʠ ï ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʚ ʚʦʟʜʫʭʝ 

ʪʘʢʞʝ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʦʩʪʘʚʝ ʦʩʘʜʢʦʚ (ʜʦʞʜʝʡ, ʩʥʝʛʘ, ʪʫʤʘʥʘ). ɺ ʥʠʭ ʦʪʤʝʯʘʝʪʩʷ 

ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʪ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʣʝʜʫʶʱʠʤ ʥʝʛʘʪʠʚʥʳʤ 

ʧʦʩʣʝʜʩʪʚʠʷʤ: ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ, ʫʭʫʜʰʝʥʠʝ ʧʣʦʜʦʨʦʜʥʦʩʪʠ ʧʦʯʚʳ ʠʟ-ʟʘ 

ʚʳʤʳʚʘʥʠʷ ʚʘʞʥʳʭ ʤʠʥʝʨʘʣʦʚ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʩʥʠʞʝʥʠʝ pH ʚʦʜʦʝʤʦʚ 

(ʠʟ-ʟʘ ʵʪʦʛʦ ʧʦʛʠʙʘʶʪ ʤʥʦʛʠʝ ʚʦʜʥʳʝ ʦʨʛʘʥʠʟʤʳ), ʨʘʟʨʫʰʝʥʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. 

3. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ï ʚʳʭʣʦʧʥʳʝ ʛʘʟʳ ʩʦʜʝʨʞʘʪ CO2, ʢʦʪʦʨʳʡ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʘʨʥʠʢʦʚʳʤ ʛʘʟʦʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʛʣʦʙʘʣʴʥʦʤʫ 

ʧʦʪʝʧʣʝʥʠʶ. ʋʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʪʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʘʪʤʦʩʬʝʨʝ ʧʨʠʚʦʜʠʪ ʢ 

ʫʩʠʣʝʥʠʶ ʧʘʨʥʠʢʦʚʦʛʦ ʵʬʬʝʢʪʘ. 

ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʙʱʘʷ ʩʭʝʤʘ ʟʘʛʨʷʟʥʝʥʠ ̫ʚʦʟʜʫʭʘ. 

ʃʶʜʠ, ʧʨʦʞʠʚʘʶʱʠʝ ʚ ʛʦʨʦʜʘʭ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʪʨʘʥʩʧʦʨʪʘ ʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʚʳʥʫʞʜʝʥʳ ʝʞʝʜʥʝʚʥʦ ʜʳʰʘʪʴ ʚʦʟʜʫʭʦʤ, 

ʟʘʛʨʷʟʥʝʥʥʳʤ ʚʳʭʣʦʧʘʤʠ. ʂʦʥʝʯʥʦ, ʵʪʦ ʥʝ ʤʦʞʝʪ ʥʝ ʩʢʘʟʘʪʴʩʷ ʥʘ ʩʦʩʪʦʷʥʠʠ 

ʟʜʦʨʦʚʴʷ. 

ʏʝʤ ʦʧʘʩʥʳ ʚʳʭʣʦʧʥʳʝ ʛʘʟʳ ʘʚʪʦʤʦʙʠʣʷ ʜʣʷ ʟʜʦʨʦʚʴʷ: 

1. ʈʝʩʧʠʨʘʪʦʨʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ï ʜʣʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ 

ʤʝʣʢʠʭ ʯʘʩʪʠʮ PM2.5 ʠ PM10 ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʥʝ ʪʦʣʴʢʦ ʢ ʨʘʟʚʠʪʠʶ, ʥʦ ʠ 

ʦʙʦʩʪʨʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ: ʙʨʦʥʭʠʪʫ, ʘʩʪʤʝ, 

ʭʨʦʥʠʯʝʩʢʦʡ ʦʙʩʪʨʫʢʪʠʚʥʦʡ ʙʦʣʝʟʥʠ ʣʝʛʢʠʭ (ʍʆɹʃ) ʠ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ. 
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2. ʉʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ï ʚʳʭʣʦʧʳ ʧʦʚʳʰʘʶʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ, ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ, ʠʥʩʫʣʴʪʘ. 

3. ʋʭʫʜʰʝʥʠʝ ʦʙʱʝʛʦ ʩʘʤʦʯʫʚʩʪʚʠʷ ï ʞʠʪʝʣʠ ʤʝʛʘʧʦʣʠʩʦʚ ʠ ʢʨʫʧʥʳʭ 

ʛʦʨʦʜʦʚ ʯʘʩʪʦ ʠʩʧʳʪʳʚʘʶʪ ʛʦʣʦʚʥʳʝ ʙʦʣʠ, ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ, ʥʘʨʫʰʝʥʠʝ ʩʥʘ, ʘ 

ʠʥʦʛʜʘ ʠ ʜʝʧʨʝʩʩʠʶ. 

 

 
ʈʠʩ. 2. ɿʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ 

 

ʆʪʜʝʣʴʥʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʚʳʭʣʦʧʝ ʩʦʜʝʨʞʠʪʩʷ ʫʛʘʨʥʳʡ ʛʘʟ. ʕʪʦ 

ʚʝʱʝʩʪʚʦ ʙʝʟ ʮʚʝʪʘ ʠ ʟʘʧʘʭʘ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʩʚʷʟʳʚʘʪʴʩʷ ʩ ʛʝʤʦʛʣʦʙʠʥʦʤ ʚ ʢʨʦʚʠ, 

ʦʙʨʘʟʫʷ ʢʘʨʙʦʢʩʠʛʝʤʦʛʣʦʙʠʥ. ʕʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʢʠʩʣʦʨʦʜʘ 

ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʤʘ. ʋ ʯʝʣʦʚʝʢʘ ʤʦʛʫʪ ʨʘʟʚʠʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʩʠʤʧʪʦʤʳ: ʛʦʣʦʚʥʘʷ 

ʙʦʣʴ, ʫʩʪʘʣʦʩʪʴ, ʩʣʘʙʦʩʪʴ, ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ. ʇʨʠ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʫʛʘʨʥʦʛʦ 

ʛʘʟʘ ʚʦʟʤʦʞʥʘ ʧʦʪʝʨʷ ʩʦʟʥʘʥʠʷ, ʠ ʜʘʞʝ ʩʤʝʨʪʴ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʳʭʣʦʧʥʳʝ ʛʘʟʳ ʩʦʜʝʨʞʘʪ ʤʥʦʛʦ ʢʘʥʮʝʨʦʛʝʥʦʚ. ʆʥʠ ʷʚʣʷʶʪʩʷ 

ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ ʨʘʢʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɿʘʱʠʪʠʪʴ ʩʝʙʷ ʦʪ ʚʨʝʜʥʳʭ 

ʚʝʱʝʩʪʚ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʥʘ ʫʣʠʮʝ ʩʣʦʞʥʦ, ʦʜʥʘʢʦ ʜʦʤʘ ʚʧʦʣʥʝ ʤʦʞʥʦ ʩʦʟʜʘʪʴ 

ʟʜʦʨʦʚʳʡ ʤʠʢʨʦʢʣʠʤʘʪ. ʆʜʠʥ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ï ʫʩʪʘʥʦʚʢʘ ʧʨʠʪʦʯʥʘʷ 

ʚʝʥʪʠʣʷʮʠʷ ʜʣʷ ʢʚʘʨʪʠʨʳ ʠʣʠ ʦʬʠʩʘ. ʇʦʩʪʫʧʘʶʱʠʡ ʩ ʫʣʠʮʳ ʚʦʟʜʫʭ ʙʫʜʝʪ 

ʦʯʠʱʘʪʴʩʷ ʚ ʥʝʩʢʦʣʢʠʭ ʵʪʘʧʘ ʧʨʠ ʧʦʤʦʱʠ ʩʣʝʜʫʶʱʠʭ ʬʠʣʴʪʨʦʚ: 

¶ ʙʘʟʦʚʳʡ ʬʠʣʴʪʨ, ʫʙʠʨʘʝʪ ʢʨʫʧʥʳʝ ʯʘʩʪʠʮʳ ʧʳʣʠ; 

¶ ʫʣʘʚʣʠʚʘʝʪ ʤʝʣʴʯʘʡʰʠʝ ʯʘʩʪʠʮʳ, PM2.5; 

¶ ʥʝʡʪʨʘʣʠʟʫʝʪ ʚʳʭʣʦʧʳ ʠ ʟʘʧʘʭʠ. 

ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʳʭʣʦʧʥʳʝ ʛʘʟʳ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʬʘʢʪʦʨʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʠ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ɸʚʪʦʪʨʘʥʩʧʦʨʪ ʦʩʪʘʸʪʩʷ ʛʣʘʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʘʭ, ʬʦʨʤʠʨʫʷ ʜʦ 70 % ʚʩʝʭ ʚʳʙʨʦʩʦʚ. ʇʨʠ ʵʪʦʤ ʚ ʠʭ 

ʩʦʩʪʘʚ ʚʭʦʜʷʪ ʥʝ ʪʦʣʴʢʦ ʫʛʣʝʢʠʩʣʳʡ ʠ ʫʛʘʨʥʳʡ ʛʘʟʳ, ʥʦ ʠ ʩʣʦʞʥʳʝ ʪʦʢʩʠʯʥʳʝ 
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ʩʦʝʜʠʥʝʥʠʷ ï ʦʢʩʠʜʳ ʘʟʦʪʘ ʠ ʩʝʨʳ, ʢʘʥʮʝʨʦʛʝʥʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʪʚʸʨʜʳʝ 

ʯʘʩʪʠʮʳ. ʕʪʠ ʚʝʱʝʩʪʚʘ ʟʘʧʫʩʢʘʶʪ ʮʝʣʳʡ ʨʷʜ ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ: ʦʪ 

ʛʣʦʙʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʢʠʩʣʦʪʥʳʭ ʜʦʞʜʝʡ ʜʦ 

ʜʝʛʨʘʜʘʮʠʠ ʵʢʦʩʠʩʪʝʤ ʠ ʫʭʫʜʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. 

ʄʝʜʠʮʠʥʩʢʠʝ ʘʩʧʝʢʪʳ ʧʨʦʙʣʝʤʳ ʠʤʝʶʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ. ɼʦʢʘʟʘʥʦ, ʯʪʦ 

ʜʣʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʟʘʛʨʷʟʥʸʥʥʦʛʦ ʚʦʟʜʫʭʘ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ 

ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʜʳʭʘʪʝʣʴʥʦʡ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤ, 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ ʦʥʢʦʣʦʛʠʯʝʩʢʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ. ʆʩʦʙʝʥʥʦ ʫʷʟʚʠʤʳ ʜʝʪʠ, 

ʧʦʞʠʣʳʝ ʣʶʜʠ ʠ ʣʠʮʘ ʩ ʦʩʣʘʙʣʝʥʥʳʤ ʠʤʤʫʥʠʪʝʪʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚʳʭʣʦʧʥʳʝ ʛʘʟʳ ʥʝ ʪʦʣʴʢʦ ʫʭʫʜʰʘʶʪ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ, ʥʦ ʠ ʧʨʷʤʦ 

ʫʛʨʦʞʘʶʪ ʦʙʱʝʩʪʚʝʥʥʦʤʫ ʟʜʦʨʦʚʴʶ, ʩʥʠʞʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ. 

ʆʧʳʪ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʤʷʛʯʠʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʤʦʞʥʦ ʟʘ ʩʯʸʪ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ. ʂʣʶʯʝʚʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ ʨʘʟʚʠʪʠʝ 

ʵʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪʘ ʠ ʛʠʙʨʠʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʦʯʠʩʪʢʠ 

ʚʳʭʣʦʧʦʚ, ʫʞʝʩʪʦʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ ʪʦʧʣʠʚʘ, ʘ ʪʘʢʞʝ ʨʘʩʰʠʨʝʥʠʝ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ɺʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʠ ʧʦʚʳʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʢʫʣʴʪʫʨʳ ʥʘʩʝʣʝʥʠʷ. 

ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʪʦʣʴʢʦ ʩʦʯʝʪʘʥʠʝ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ 

ʩʠʩʪʝʤʥʳʭ ʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʠʪ ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʦʢʨʘʪʠʪʴ ʦʙʲʸʤ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʠʭ ʚʦʟʜʝʡʩʪʚʠʝ. ʈʝʰʝʥʠʝ 

ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʠʤʝʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩ 

ʦʭʨʘʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʦ ʠ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤʟʜʦʨʦʚʴʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʕʨʛʘʰʝʚ ɸ., ʕʨʛʘʰʝʚ ʊ. ʆʩʥʦʚʳ ʵʢʦʣʦʛʠʠ. ï ʊʘʰʢʝʥʪ, 2008.  

2. ɻʨʠʱʝʥʢʦ ʕ.ɸ., ɻʦʨʙʫʥʦʚʘ ʃ.ʅ., ʂʫʪʫʟʦʚʘ ɺ.ʇ.. ʇʨʦʤʳʰʣʝʥʥʘʷ 

ʵʢʦʣʦʛʠʷ: ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ï ʂʨʘʩʥʦʷʨʩʢ: ʀʇʊʉ. ʂɻʊʋ, 2007. ï 743 ʩ. 

3. Tursunov X. T. Ekologiya. O quvqo llanma. Saodat RIA. ï Toshkent, 2007.  

4. Ibragimov N.I. va boshqalar. Ekologiya. Oôquv qoôllanma. ï Toshkent, 

2007. 

5. Tursunov X.T., Raximova T.U. Ekologiya. Oôquvqoôllanma. ï Chinor ENK 

(ekologik nashriyot kompaniyasi), 2006.  

6. ɸʥʜʨʝʝʚʘ ʊ.ɸ. ʕʢʦʣʦʛʠʷ ʚ ʚʦʧʨʦʩʘʭ ʠ ʦʪʚʝʪʘʭ. ï ʄ.: ʇʨʦʩʧʝʢʪ, 2006. ï 

179 ʩ. 

7. ʅʘʮʠʦʥʘʣʴʥʳʡ ʜʦʢʣʘʜ çʆ ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥè: 

ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ï ʊʘʰʢʝʥʪ: ɻʦʩʢʦʤʦʧʨʠʨʦʜʘ, 2006. 

8. ʅʠʢʦʣʘʡʢʠʥ ʅ.ʀ. ʠ ʜʨ. ʕʢʦʣʦʛʠʷ. ï ʄ.: ɼʨʦʬʘ, 2005. ï 622 ʩ. 

9. Qudratov O. Sanoat ekologiyasi. Oôquvqoôllanma. ï Toshkent, 2005.  

10. Nigómatov A. Oôzbekiston Respublikasining ekologiya huquqi. Darslik. ï 

Toshkent, 2004. 

11. ɻʘʨʠʥ ɺ.ʄ. ʠ ʜʨ. ʕʢʦʣʦʛʠʷ ʜʣʷ ʪʝʭʥʠʯʝʩʢʠʭ ʚʫʟʦʚ. ï ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ: 

ʌʝʥʠʢʩ, 2003. ï 384 ʩ.  
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12. ɻʘʣʘʢʪʠʦʥʦʚʘ ʅ.ɸ. ʇʨʦʤʳʰʣʝʥʥʘʷ ʵʢʦʣʦʛʠʷ. ʏʘʩʪʴ 2: ʫʯʝʙ. ʧʦʩʦʙʠʝ. ï 

ʄʦʩʢʚʘ, 2002. 

13. Kimsanboev H.X., Oôlmasboeva R.Sh., Xalilov Q.X. Umumiy va qishloq 

xoôjaligi entimologiyasi. ï Oôqituvchi. ï Toshkent, 2002. 

14. ʉʚʝʪʢʦʚʘ ʃ.ʀ., ɸʣʝʢʩʝʝʚ ʄ.ʀ., ʋʩʘʥʦʚ ɹ.ʇ. ʠ ʜʨ. ʕʢʦʣʦʛʠʷ: ʫʯʝʙʥʠʢ. ï  

ʄʦʩʢʚʘ: ʠʟʜ-ʚʦ ɸʉɺ, ʉ-ʇʙ: ʍʠʤʠʟʜʘʪ, 2001.  

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʝ: 

ɸʙʜʫʚʘʭʠʪʦʚ ʐʝʨʟʦʜ ʈʘʚʰʘʥ ʫʛʣʠ ï ʛʣ. ʩʧʝʮ. ʧʦ ʠʥʞʝʥʝʨʥʳʤ 

ʩʦʦʨʫʞʝʥʠʷʤ ʪʫʥʥʝʣʷ çʂʘʤʯʠʢè ʧʨʠ ʜʝʧʘʨʪʘʤʝʥʪʝ ʢʦʥʪʨʦʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʦʭʨʘʥʳ ʪʨʫʜʘ ɸʆ çʋʊʁè, ʩʦʠʩʢʘʪʝʣʴ, ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʨʘʥʩʧʦʨʪʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ɸʙʜʘʟʠʤʦʚ ʐʘʚʢʘʪ ʍʘʢʠʤʦʚʠʯ ï ʜ.ʪ.ʥ. (DSc), ʜʦʮʝʥʪ, ʊʘʰʢʝʥʪʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ. 
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ʌɸʂʊʆʈʓ ɺʃʀʗʅʀʗ ʅɸ ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓɽ 

ʀ ʕʂʆʃʆɻʀʏɽʉʂʀɽ ʈʀʉʂʀ ʇʈʀ ʎʀɸʅʀʈʆɺɸʅʀʀ 

ʉʊɸʃʔʅʓʍ ʀɿɼɽʃʀʁ 

ɸʥʫʬʨʝʥʢʘ ʀ. ʃ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ɹʝʣʦʫʩʦʚʘ ɺ. ʇ. 

ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʨʠʩʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʮʠʘʥʠʨʦʚʘʥʠʷ ʩʪʘʣʠ. ʇʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʠ ʦʮʝʥʢʘ ʟʥʘʯʠʤʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʜʘʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. 

ʇʨʝʜʣʦʞʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʘʥʠʨʦʚʘʥʠʝ, ʨʠʩʢʠ, ʙʝʟʦʧʘʩʥʦʩʪʴ. 

 

ʎʠʘʥʠʨʦʚʘʥʠʝ ʩʚʷʟʘʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ ʠ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʩʦʟʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ. ɼʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʵʪʠʭ ʨʠʩʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʜʝʪʘʣʴʥʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʧʨʠʨʦʜʫ, ʚʳʷʚʠʪʴ ʠʩʪʦʯʥʠʢʠ ʦʧʘʩʥʦʩʪʠ ʠ ʦʧʨʝʜʝʣʠʪʴ 

ʚʦʟʤʦʞʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ [1]. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʠʩʢʠ 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʠʩʢʠ ʩʚʷʟʘʥʳ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʨʘʙʦʪʥʠʢʦʚ, 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ. ʆʩʥʦʚʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʠʩʢʠ 

ʚʢʣʶʯʘʶʪ: 

ʍʠʤʠʯʝʩʢʠʝ ʨʠʩʢʠ 

1. ʊʦʢʩʠʯʥʦʩʪʴ ʮʠʘʥʠʜʦʚ: ʮʠʘʥʠʜʳ ʥʘʪʨʠʷ (NaCN) ʠ ʢʘʣʠʷ (KCN), 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʨʦʮʝʩʩʝ, ʚʳʜʝʣʷʶʪ ʩʤʝʨʪʝʣʴʥʦ ʦʧʘʩʥʳʡ ʛʘʟ ï ʩʠʥʠʣʴʥʫʶ 

ʢʠʩʣʦʪʫ (HCN), ʦʩʦʙʝʥʥʦ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʚʦʜʦʡ ʠʣʠ ʢʠʩʣʦʪʘʤʠ. 

2. ʍʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ: ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʮʠʘʥʠʜʦʚ ʩ 
ʢʠʩʣʦʪʘʤʠ ʠ ʚʣʘʛʦʡ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʚʟʨʳʚʘʤ, ʚʳʜʝʣʝʥʠʶ HCN ʠʣʠ ʜʨʫʛʠʤ 

ʪʦʢʩʠʯʥʳʤ ʩʦʝʜʠʥʝʥʠʷʤ. 

3. ɸʚʘʨʠʠ ʩ ʨʘʟʣʠʚʦʤ: ʨʘʟʣʠʚ ʮʠʘʥʠʩʪʦʛʦ ʨʘʩʪʚʦʨʘ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ 
ʦʪʨʘʚʣʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʟʘʛʨʷʟʥʝʥʠʷ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʨʠʩʢʠ 

1. ʈʘʙʦʪʘ ʩ ʚʳʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ (800ï950 Üʉ): ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʫʯʝʥʠʷ ʦʞʦʛʦʚ ʧʨʠ ʨʘʙʦʪʝ ʩ ʧʝʯʘʤʠ, ʞʠʜʢʠʤʠ ʨʘʩʧʣʘʚʘʤʠ ʠʣʠ ʛʦʨʷʯʠʤʠ 

ʜʝʪʘʣʷʤʠ, ʧʦʚʳʰʝʥʥʘʷ ʧʦʞʘʨʦʦʧʘʩʥʦʩʪʴ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʧʝʯʝʡ. 

2. ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ: ʧʦʩʪʝʧʝʥʥʦʝ ʨʘʟʨʫʰʝʥʠʝ 
ʧʝʯʝʡ ʠ ʸʤʢʦʩʪʝʡ ʠʟ-ʟʘ ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

ʈʠʩʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 

1. ʅʝʠʩʧʨʘʚʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ: ʧʦʚʨʝʞʜʝʥʠʝ ʨʝʟʝʨʚʫʘʨʦʚ, ʧʝʯʝʡ, ʩʠʩʪʝʤ 
ʚʝʥʪʠʣʷʮʠʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʪʝʯʢʝ ʮʠʘʥʠʜʦʚ ʠʣʠ ʚʳʙʨʦʩʫ ʪʦʢʩʠʯʥʳʭ ʛʘʟʦʚ. 
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2. ʆʪʩʫʪʩʪʚʠʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ: ʨʫʯʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʫʚʝʣʠʯʠʚʘʝʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʦʢ ʧʝʨʩʦʥʘʣʘ. 

3. ʀʟʥʦʩ ʟʘʱʠʪʥʳʭ ʩʠʩʪʝʤ: ʥʝʧʨʘʚʠʣʴʥʘʷ ʨʘʙʦʪʘ ʚʳʪʷʞʥʳʭ ʩʠʩʪʝʤ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʢʦʧʣʝʥʠʶ HCN ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ. 

ʌʘʢʪʦʨ ʯʝʣʦʚʝʯʝʩʢʦʡ ʦʰʠʙʢʠ 

1. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʢʚʘʣʠʬʠʢʘʮʠʷ ʧʝʨʩʦʥʘʣʘ: ʥʝʧʨʘʚʠʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ 
ʦʧʝʨʘʮʠʡ (ʜʦʟʠʨʦʚʘʥʠʝ ʮʠʘʥʠʜʦʚ, ʟʘʛʨʫʟʢʘ ʜʝʪʘʣʝʡ) ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʪʝʯʢʘʤ 

ʠʣʠ ʚʳʙʨʦʩʘʤ. 

2. ʅʘʨʫʰʝʥʠʝ ʨʝʛʣʘʤʝʥʪʦʚ: ʧʨʝʥʝʙʨʝʞʝʥʠʝ ʩʨʝʜʩʪʚʘʤʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 
ʟʘʱʠʪʳ (ʉʀɿ). ʅʝʩʦʙʣʶʜʝʥʠʝ ʚʨʝʤʝʥʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʨʘʙʦʪʢʠ. 

3. ʉʪʨʝʩʩ ʠ ʫʩʪʘʣʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ: ʜʣʠʪʝʣʴʥʦʝ ʥʘʭʦʞʜʝʥʠʝ ʚ ʟʦʥʝ ʩ 
ʧʦʚʳʰʝʥʥʦʡ ʦʧʘʩʥʦʩʪʴʶ ʧʦʚʳʰʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʦʢ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ ʩʚʷʟʘʥʳ ʩ ʥʝʛʘʪʠʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʮʠʘʥʠʜʦʚ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ (ʚʦʜʘ, ʧʦʯʚʘ, ʚʦʟʜʫʭ). ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʘʩʧʝʢʪʳ. 

ɿʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ 

1. ɺʳʜʝʣʝʥʠʝ ʩʠʥʠʣʴʥʦʡ ʢʠʩʣʦʪʳ (HCN): ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʚʳʙʨʦʩʳ 

HCN ʚ ʘʪʤʦʩʬʨʫ ʠʟ-ʟʘ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʚʝʥʪʠʣʷʮʠʠ ʠʣʠ ʫʪʝʯʢʠ ʚ ʩʠʩʪʝʤʝ 

ʦʙʨʘʙʦʪʢʠ ʛʘʟʦʚ. ʅʘʢʦʧʣʝʥʠʝ ʛʘʟʘ ʚ ʟʘʢʨʳʪʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ. 

2. ʕʤʠʩʩʠʷ ʧʨʦʜʫʢʪʦʚ ʛʦʨʝʥʠʷ: ʛʦʨʝʥʠʝ ʮʠʘʥʠʩʪʳʭ ʩʦʝʜʠʥʝʥʠʡ ʤʦʞʝʪ 
ʚʳʜʝʣʷʪʴ ʪʦʢʩʠʯʥʳʝ ʚʝʱʝʩʪʚʘ. 

ɿʘʛʨʷʟʥʝʥʠʝ ʚʦʜʳ 

1. ʉʙʨʦʩ ʩʪʦʯʥʳʭ ʚʦʜ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʮʠʘʥʠʜʦʚ: ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʠʩʪʝʤ 

ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʮʠʘʥʠʜʳ ʤʦʛʫʪ ʧʦʧʘʜʘʪʴ ʚ ʚʦʜʦʸʤʳ, ʦʪʨʘʚʣʷʷ ʵʢʦʩʠʩʪʝʤʫ. 

ɺʳʩʦʢʘʷ ʪʦʢʩʠʯʥʦʩʪʴ ʜʘʞʝ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ: 0,05 ʤʛ/ʣ ʮʠʘʥʠʜʘ 

ʩʤʝʨʪʝʣʴʥʦ ʦʧʘʩʥʳ ʜʣʷ ʚʦʜʥʳʭ ʦʨʛʘʥʠʟʤʦʚ. 

2. ʇʨʦʥʠʢʥʦʚʝʥʠʝ ʮʠʘʥʠʜʦʚ ʚ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ: ʚ ʩʣʫʯʘʝ ʘʚʘʨʠʠ ʠʣʠ 

ʥʝʧʨʘʚʠʣʴʥʦʡ ʫʪʠʣʠʟʘʮʠʠ ʨʘʩʪʚʦʨʳ ʤʦʛʫʪ ʧʨʦʩʘʯʠʚʘʪʴʩʷ ʚ ʧʦʯʚʫ ʠ ʜʦʩʪʠʛʘʪʴ 

ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ. 

ɿʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʳ 

1. ʈʘʟʣʠʚ ʮʠʘʥʠʩʪʳʭ ʨʘʩʪʚʦʨʦʚ: ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʳ ʪʦʢʩʠʯʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ ʜʝʣʘʝʪ ʝʸ ʥʝʧʨʠʛʦʜʥʦʡ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɼʣʠʪʝʣʴʥʳʡ ʩʨʦʢ 

ʨʘʟʣʦʞʝʥʠʷ ʮʠʘʥʠʜʦʚ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

2. ʉʣʦʞʥʦʩʪʠ ʫʪʠʣʠʟʘʮʠʠ ʪʚʸʨʜʳʭ ʦʪʭʦʜʦʚ: ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʨʦʮʝʩʩʝ 
ʪʚʸʨʜʳʝ ʮʠʘʥʠʩʪʳʝ ʩʤʝʩʠ ʠʣʠ ʰʣʘʢʠ ʪʨʝʙʫʶʪ ʙʝʟʦʧʘʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ. 

ʉʮʝʥʘʨʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʪʠʧʠʯʥʳʭ 

ʩʮʝʥʘʨʠʝʚ ʨʠʩʢʦʚ (ʪʘʙʣ. 1). 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʧʨʠ ʮʠʘʥʠʨʦʚʘʥʠʠ ʠʟʜʝʣʠʡ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʩʣʝʜʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʚʝʨʦʷʪʥʦʩʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʘ ʪʘʢʞʝ ʦʮʝʥʠʪʴ ʠʭ ʚʣʠʷʥʠʝ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ [2, 3]. 
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ʊʘʙʣʠʮʘ 1 

ʉʮʝʥʘʨʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ 

ʉʮʝʥʘʨʠʡ ʨʠʩʢʘ ɺʝʨʦʷʪʥʦʩʪʴ ʇʦʩʣʝʜʩʪʚʠʷ ʆʙʣʘʩʪʴ ʨʠʩʢʘ 

ʋʪʝʯʢʘ 

ʮʠʘʥʠʩʪʦʛʦ 

ʨʘʩʪʚʦʨʘ ʠʟ 

ʨʝʟʝʨʚʫʘʨʘ 

ʉʨʝʜʥʷʷ 

ʆʪʨʘʚʣʝʥʠʝ 

ʩʦʪʨʫʜʥʠʢʦʚ, 

ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʳ 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʩ ʢʠʩʣʦʪʘʤʠ 
ʅʠʟʢʘʷ 

ɺʳʜʝʣʝʥʠʝ HCN, 

ʫʛʨʦʟʘ ʞʠʟʥʠ 

ʩʦʪʨʫʜʥʠʢʦʚ 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ 

ʇʦʣʦʤʢʘ 

ʩʠʩʪʝʤʳ 

ʚʝʥʪʠʣʷʮʠʠ 

ʉʨʝʜʥʷʷ 

ʅʘʢʦʧʣʝʥʠʝ HCN ʚ 

ʚʦʟʜʫʭʝ, ʦʪʨʘʚʣʝʥʠʝ 

ʩʦʪʨʫʜʥʠʢʦʚ 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ 

ʉʙʨʦʩ ʩʪʦʯʥʳʭ 

ʚʦʜ ʙʝʟ 

ʥʝʡʪʨʘʣʠʟʘʮʠʠ 

ʉʨʝʜʥʷʷ 

ɿʘʛʨʷʟʥʝʥʠʝ 

ʚʦʜʦʝʤʦʚ, ʛʠʙʝʣʴ 

ʬʣʦʨʳ ʠ ʬʘʫʥʳ 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ 

ʅʘʢʦʧʣʝʥʠʝ 

ʦʪʭʦʜʦʚ ʙʝʟ 

ʧʝʨʝʨʘʙʦʪʢʠ 

ɺʳʩʦʢʘʷ 

ɿʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚʳ, 

ʜʣʠʪʝʣʴʥʦʝ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʵʢʦʩʠʩʪʝʤʳ 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ 

 

ʕʪʦʪ ʵʪʘʧ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʢʨʠʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʘʩʧʝʢʪʳ ʧʨʦʮʝʩʩʘ, 

ʪʨʝʙʫʶʱʠʝ ʦʩʦʙʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʠʩʢʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʥʫʪʨʝʥʥʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʫʨʦʚʥʝʤ 

ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʘ. 

ʆʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʫʨʦʚʝʥʴ ʨʠʩʢʦʚ, ʚʢʣʶʯʘʶʪ: 

ʍʠʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ 

1. ʉʦʩʪʘʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚʝʱʝʩʪʚ: ʧʨʠʩʫʪʩʪʚʠʝ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʭ 

ʮʠʘʥʠʜʦʚ ʥʘʪʨʠʷ (NaCN) ʠ ʢʘʣʠʷ (KCN) ʫʩʠʣʠʚʘʝʪ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʧʝʨʩʦʥʘʣʘ 

ʧʨʠ ʫʪʝʯʢʝ ʠʣʠ ʨʘʟʣʠʚʝ. ʈʝʘʢʮʠʠ ʮʠʘʥʠʜʦʚ ʩ ʚʦʜʦʡ ʠʣʠ ʢʠʩʣʦʪʘʤʠ ʚʳʜʝʣʷʶʪ 

ʩʠʥʠʣʴʥʫʶ ʢʠʩʣʦʪʫ (HCN), ʯʪʦ ʧʦʚʳʰʘʝʪ ʨʠʩʢ ʦʩʪʨʳʭ ʦʪʨʘʚʣʝʥʠʡ. 

2. ʂʦʥʮʝʥʪʨʘʮʠʷ ʮʠʘʥʠʜʦʚ: ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʫʚʝʣʠʯʠʚʘʝʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʢʩʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠ ʤʘʣʝʡʰʠʭ ʥʘʨʫʰʝʥʠʷʭ ʪʝʭʥʦʣʦʛʠʠ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ 

1. ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ: ʥʝʩʦʙʣʶʜʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʜʠʘʧʘʟʦʥʘ        

(800ï950 Üʉ) ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʤ ʭʠʤʠʯʝʩʢʠʤ ʨʝʘʢʮʠʷʤ. 

ʇʝʨʝʛʨʝʚ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʥʘʛʨʝʚ ʚʣʠʷʶʪ ʥʘ ʢʘʯʝʩʪʚʦ ʫʧʨʦʯʥʝʥʠʷ ʠ ʤʦʛʫʪ 

ʚʳʟʳʚʘʪʴ ʧʦʚʨʝʞʜʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

2. ʇʣʦʪʥʦʩʪʴ ʟʘʛʨʫʟʢʠ ʜʝʪʘʣʝʡ: ʯʨʝʟʤʝʨʥʘʷ ʟʘʛʨʫʟʢʘ ʜʝʪʘʣʝʡ ʚ ʧʝʯʴ ʠʣʠ 

ʚʘʥʥʫ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʠ ʚʳʜʝʣʝʥʠʶ ʠʟʙʳʪʦʯʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʪʦʢʩʠʯʥʳʭ ʛʘʟʦʚ. 
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ʆʙʦʨʫʜʦʚʘʥʠʝ 

1. ʀʟʥʦʩ ʦʙʦʨʫʜʦʚʘʥʠʷ: ʩʦʩʪʦʷʥʠʝ ʧʝʯʝʡ, ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʚʘʥʥ ʜʣʷ 

ʞʠʜʢʦʛʦ ʮʠʘʥʠʨʦʚʘʥʠʷ ʠ ʥʘʜʸʞʥʦʩʪʴ ʚʝʥʪʠʣʷʮʠʠ ʥʘʧʨʷʤʫʶ ʚʣʠʷʶʪ ʥʘ ʫʨʦʚʝʥʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʠʩʢʦʚ. 

2. ʅʝʠʩʧʨʘʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ: ʥʝʵʬʬʝʢʪʠʚʥʦʝ ʫʜʘʣʝʥʠʝ ʧʘʨʦʚ ʠ 
ʛʘʟʦʚ ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʠʭ ʥʘʢʦʧʣʝʥʠʷ ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ. 

ʌʘʢʪʦʨ ʯʝʣʦʚʝʯʝʩʢʦʡ ʦʰʠʙʢʠ 

1. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʢʚʘʣʠʬʠʢʘʮʠʷ ʧʝʨʩʦʥʘʣʘ: ʦʰʠʙʢʠ ʚ ʜʦʟʠʨʦʚʘʥʠʠ 

ʨʝʘʛʝʥʪʦʚ, ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʨʝʞʠʤʝ ʠʣʠ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʦʡ 

ʧʨʠʯʠʥʦʡ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ.  

2. ʆʪʢʘʟ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ (ʉʀɿ): 

ʧʨʝʥʝʙʨʝʞʝʥʠʝ ʤʘʩʢʘʤʠ, ʟʘʱʠʪʥʦʡ ʦʜʝʞʜʦʡ ʠ ʦʯʢʘʤʠ ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ 

ʦʪʨʘʚʣʝʥʠʡ ʠ ʪʨʘʚʤ. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʬʘʢʪʦʨʳ 

ʅʝʩʦʙʣʶʜʝʥʠʝ ʨʝʛʣʘʤʝʥʪʦʚ: 

1. ʅʘʨʫʰʝʥʠʝ ʛʨʘʬʠʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

2. ʆʪʩʫʪʩʪʚʠʝ ʨʝʛʫʣʷʨʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ ʚ 
ʚʦʟʜʫʭʝ. 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ 

1. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʬʘʢʪʦʨʘ. ʈʝʛʫʣʷʨʥʘʷ ʢʘʣʠʙʨʦʚʢʘ ʠ ʧʨʦʚʝʨʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

2. ʄʝʨʳ ʧʦ ʩʥʠʞʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ: ʫʩʪʘʥʦʚʢʘ ʩʠʩʪʝʤ 

ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ. ʄʦʥʠʪʦʨʠʥʛ ʚʦʟʜʫʭʘ, ʚʦʜʳ ʠ ʧʦʯʚʳ ʥʘ ʧʨʝʜʤʝʪ 

ʥʘʣʠʯʠʷ ʮʠʘʥʠʜʦʚ.  

3. ʆʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ: ʨʝʛʫʣʷʨʥʳʝ ʪʨʝʥʠʨʦʚʢʠ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʠ 
ʣʠʢʚʠʜʘʮʠʠ ʘʚʘʨʠʡ. ʆʙʝʩʧʝʯʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʥʝʦʙʭʦʜʠʤʳʤʠ ʉʀɿ. 

4. ʉʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʘʚʘʨʠʠ: ʥʘʣʠʯʠʝ ʧʣʘʥʘ ʵʚʘʢʫʘʮʠʠ. 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʚʘʨʠʡʥʳʭ ʢʦʤʧʣʝʢʪʦʚ ʜʣʷ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʫʪʝʯʝʢ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʎʠʘʥʠʨʦʚʘʥʠʝ ï ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʫʧʨʦʯʥʝʥʠʷ, ʥʦ ʩʦʧʨʷʞʝʥ ʩ ʚʳʩʦʢʠʤʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʨʠʩʢʘʤʠ ʠʟ-ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʭ ʮʠʘʥʠʜʦʚ. ʂʣʶʯʝʚʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʦʧʘʩʥʦʩʪʠ ʷʚʣʷʶʪʩʷ 

ʠʟʥʦʩ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʠ ʥʝʜʦʩʪʘʪʢʠ ʚ ʩʠʩʪʝʤʘʭ ʦʯʠʩʪʢʠ ʠ 

ʫʪʠʣʠʟʘʮʠʠ. ɼʣʷ ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳ ʩʪʨʦʛʠʡ ʢʦʥʪʨʦʣʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩ ʩʠʩʪʝʤʘʤʠ ʟʘʱʠʪʳ, 

ʢʦʤʧʣʝʢʩʥʘʷ ʫʪʠʣʠʟʘʮʠʷ ʦʪʭʦʜʦʚ ʠ ʧʦʩʪʦʷʥʥʦʝ ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ. 

 

 

 

 

 

 



16 

˜˝˛˟˪˗ȭ25 )4%ȭ25 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʐʝʧʪʫʣʠʥ ʉ.ʅ. ʍʠʤʠʢʦ-ʪʝʨʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʤʝʪʘʣʣʦʚ ʠ ʩʧʣʘʚʦʚ: 

ʫʯʝʙʥʠʢ / ʉ.ʅ. ʐʝʧʪʫʣʠʥ. ï ʄ.: ɺʳʩʰʘʷ ʰʢʦʣʘ, 2011. ï 240 ʩ. 

2. ɻʫʜʢʦʚ ɸ.ɻ. ʄʝʪʦʜʳ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚ: 
ʤʦʥʦʛʨʘʬʠʷ / ɸ.ɻ. ɻʫʜʢʦʚ. ï ʄ.: ʕʢʦʥʦʤʠʢʘ, 2020. ï 280 ʩ. 

3. ʖʨʦʚʩʢʠʡ ɸ.ʖ. ʋʪʠʣʠʟʘʮʠʷ ʠ ʦʙʝʟʚʨʝʞʠʚʘʥʠʝ ʦʪʭʦʜʦʚ, ʩʦʜʝʨʞʘʱʠʭ 
ʮʠʘʥʠʜʳ: ʫʯʝʙ. ʧʦʩʦʙʠʝ / ɸ.ʖ. ʖʨʦʚʩʢʠʡ. ï ɽʢʘʪʝʨʠʥʙʫʨʛ: ʋʨʌʋ, 

2018. ï 196 ʩ. 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʝ: 

ɸʥʫʬʨʝʥʢʘ ʀʚʘʥ ʃʴʚʦʚʠʯ ï ʩʪʫʜʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ɹʝʣʦʫʩʦʚʘ ɺʠʢʪʦʨʠʷ ʇʘʚʣʦʚʥʘ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ  

çʉʊɸʅʂʀʅè. 
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ʍʀʄʀʗ ʀ ʕʂʆʃʆɻʀʗ ʇʃɸʉʊʆɺʓʍ ɺʆɼ ʅɽʌʊʗʅʓʍ 

ʄɽʉʊʆʈʆɾɼɽʅʀʁ 

ɸʪʘʝʚʘ ɹ. ʍ., ɸʪʘʝʚ ʍ. 

ʊʫʨʢʤʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʠʥʩʪʠʪʫʪ, 

ʛ. ɸʰʛʘʙʘʪ, ʊʫʨʢʤʝʥʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ʇʣʘʩʪʦʚʳʝ ʚʦʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʦʪʲʝʤʣʝʤʫʶ ʯʘʩʪʴ 

ʧʨʦʮʝʩʩʦʚ ʨʘʟʨʘʙʦʪʢʠ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʀʭ ʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʠ ʧʨʠʩʫʪʩʪʚʠʝʤ ʪʦʢʩʠʯʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʯʪʦ ʜʝʣʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʪʱʘʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʭʠʤʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʧʣʘʩʪʦʚʳʭ ʚʦʜ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʠʭ ʥʝʧʨʘʚʠʣʴʥʦʡ 

ʫʪʠʣʠʟʘʮʠʠ, ʤʝʪʦʜʳ ʦʯʠʩʪʢʠ ʠ ʘʩʧʝʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʜʛʦʪʦʚʢʦʡ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʣʘʩʪʦʚʳʝ ʚʦʜʳ, ʤʠʥʝʨʘʣʴʥʳʝ ʩʦʣʠ, ʤʝʪʦʜʳ ʦʯʠʩʪʢʠ. 

 

ɺ ʫʩʣʦʚʠʷʭ ʚʦʟʨʘʩʪʘʶʱʝʡ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʠʟʫʯʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʜʦʙʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘ ʵʢʦʩʠʩʪʝʤʳ. ʇʣʘʩʪʦʚʳʝ ʚʦʜʳ, ʠʟʚʣʝʢʘʝʤʳʝ ʚʤʝʩʪʝ ʩ 

ʥʝʬʪʴʶ, ʩʪʘʥʦʚʷʪʩʷ ʟʥʘʯʠʤʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʜʦʣʞʥʦʛʦ ʢʦʥʪʨʦʣʷ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʥʝʦʙʭʦʜʠʤʳ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʢʘʜʨʳ, ʦʙʣʘʜʘʶʱʠʝ ʟʥʘʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʭʠʤʠʠ, ʵʢʦʣʦʛʠʠ ʠ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʆʙʨʘʟʦʚʘʥʠʝ ʚ ʵʪʦʡ ʩʬʝʨʝ ʜʦʣʞʥʦ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ 

ʦʙʨʘʱʝʥʠʷ ʩ ʧʣʘʩʪʦʚʳʤʠ ʚʦʜʘʤʠ ʠ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʦʝ 

ʨʘʚʥʦʚʝʩʠʝ [1, 3]. 

ʇʣʘʩʪʦʚʳʝ ʚʦʜʳ ï ʵʪʦ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ 

ʧʣʘʩʪʘʭ. ʀʭ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʚʦʟʨʘʩʪʦʤ ʧʦʨʦʜ, 

ʪʝʤʧʝʨʘʪʫʨʦʡ, ʛʣʫʙʠʥʦʡ ʟʘʣʝʛʘʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩ ʥʝʬʪʷʥʦʡ ʩʨʝʜʦʡ. 

ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʧʣʘʩʪʦʚʳʭ ʚʦʜ ʚʢʣʶʯʘʶʪʠʦʥʳ ʥʘʪʨʠʷ, ʢʘʣʠʷ, ʢʘʣʴʮʠʷ, 

ʤʘʛʥʠʷ; ʭʣʦʨʠʜʳ, ʩʫʣʴʬʘʪʳ, ʢʘʨʙʦʥʘʪʳ; ʪʷʞʸʣʳʝ ʤʝʪʘʣʣʳ: ʙʘʨʠʡ, ʚʘʥʘʜʠʡ, 

ʥʠʢʝʣʴ, ʩʚʠʥʝʮ; ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ: ʦʩʪʘʪʦʯʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʬʝʥʦʣʳ, 

ʩʤʦʣʳ; ʨʘʩʪʚʦʨʸʥʥʳʝ ʛʘʟʳ: ʤʝʪʘʥ, ʩʝʨʦʚʦʜʦʨʦʜ, ʜʠʦʢʩʠʜ ʫʛʣʝʨʦʜʘ [2]. 

ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʧʣʘʩʪʦʚʳʭ ʚʦʜ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 250ï300 ʛ/ʣ. ʇʨʠʩʫʪʩʪʚʠʝ 

ʩʝʨʦʚʦʜʦʨʦʜʘ ʠ ʪʦʢʩʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʝʣʘʝʪ ʪʘʢʠʝ ʚʦʜʳ ʦʧʘʩʥʳʤʠ ʢʘʢ ʜʣʷ 

ʵʢʦʩʠʩʪʝʤ, ʪʘʢ ʠ ʜʣʷ ʟʜʦʨʦʚʴʷ ʨʘʙʦʪʥʠʢʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ʅʘʨʫʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʫʪʠʣʠʟʘʮʠʠ ʧʣʘʩʪʦʚʳʭ ʚʦʜ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʧʦʩʣʝʜʩʪʚʠʷ: ʟʘʩʦʣʝʥʠʝ ʧʦʯʚ ʠ ʜʝʛʨʘʜʘʮʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ; 

ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜʦʸʤʦʚ; ʥʘʨʫʰʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʧʦʯʚ 

ʠ ʩʥʠʞʝʥʠʝ ʠʭ ʧʣʦʜʦʨʦʜʠʷ; ʪʦʢʩʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʞʠʚʦʪʥʳʭ ʠ 
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ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ; ʚʳʙʨʦʩ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ, ʚʢʣʶʯʘʷ ʩʝʨʦʚʦʜʦʨʦʜ 

ʠ ʫʛʣʝʚʦʜʦʨʦʜʳ. 

ʆʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʪʝʯʢʠ ʠʟ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʘʚʘʨʠʡʥʳʝ 

ʧʨʦʣʠʚʳ ʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʝ ʩʙʨʦʩʳ ʚ ʦʪʢʨʳʪʳʝ ʚʦʜʦʸʤʳ. ʋʯʠʪʳʚʘʷ ʵʪʦ, 

ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ 

ʢʦʥʪʨʦʣʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʪʘʢʠʭ ʨʠʩʢʦʚ. 

ʉʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠ ʪʨʫʜʥʦ ʚʦʩʩʪʘʥʦʚʠʤʳʤ ʦʙʲʝʢʪʦʤ, ʥʘ ʢʦʪʦʨʳʡ 

ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʧʨʠ ʜʦʙʳʯʝ ʥʝʬʪʠ, ʷʚʣʷʝʪʩʷ ʧʦʯʚʘ. ʇʦʯʚʝʥʥʳʡ 

ʧʦʢʨʦʚ ï ʦʩʥʦʚʥʦʡ ʵʣʝʤʝʥʪ ʣʘʥʜʰʘʬʪʘ ï ʧʝʨʚʳʤ ʧʨʠʥʠʤʘʝʪ ʥʘ ʩʝʙʷ 

çʵʢʦʣʦʛʠʯʝʩʢʠʡ ʫʜʘʨè. ɺ ʩʚʷʟʠ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤ ʥʘʨʫʰʝʥʠʝʤ ʠ ʥʝʨʝʜʢʦ 

ʭʠʤʠʯʝʩʢʠʤ ʟʘʛʨʷʟʥʝʥʠʝʤ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʘʷ ʜʝʛʨʘʜʘʮʠʷ ʧʦʯʚ, ʢʦʪʦʨʘʷ 

ʩʪʘʣʘ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ.  

ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ, ʷʚʣʷʷʩʴ ʥʝʦʪʲʝʤʣʝʤʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, 

ʫʯʘʩʪʚʫʝʪ ʚ ʞʠʟʥʠ ʙʠʦʛʝʦʮʝʥʦʟʦʚ ʠ ʙʠʦʩʬʝʨʳ ʚ ʮʝʣʦʤ. ʆʥ ʩʚʷʟʳʚʘʝʪ ʚʦʝʜʠʥʦ 

ʢʨʫʛʦʚʦʨʦʪ ʙʠʦʬʠʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʘʢʢʫʤʫʣʷʪʠʚʥʳʤ ʠ 

ʩʦʨʙʮʠʦʥʥʳʤ ʙʘʨʴʝʨʦʤ. ʆʩʦʙʳʝ ʩʚʦʡʩʪʚʘ ʠ ʬʫʥʢʮʠʠ ʧʦʯʚ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʠʭ 

ʧʣʦʜʦʨʦʜʠʠ, ʩʘʤʦʨʘʟʚʠʪʠʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʷʚʣʷʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʨʘʟʣʠʯʥʳʤ 

ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ [3]. 

ʇʣʘʩʪʦʚʳʝ ʚʦʜʳ, ʜʦʙʳʚʘʝʤʳʝ ʩ ʥʝʬʪʴʶ ʠ ʦʙʨʘʟʫʶʱʠʝ ʩ ʥʝʡ ʜʠʩʧʝʨʩʥʫʶ 

ʩʠʩʪʝʤʫ, ʩʦʜʝʨʞʘʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʚʦʨʠʤʳʭ 

ʤʠʥʝʨʘʣʴʥʳʭ ʩʦʣʝʡ. ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʣʘʩʪʦʚʳʝ ʚʦʜʳ ʜʝʣʷʪ ʥʘ 

ʭʣʦʨʢʘʣʴʮʝʚʳʝ, ʩʦʩʪʦʷʱʠʝ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʩʤʝʩʠ ʨʘʩʪʚʦʨʦʚ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ, 

ʤʘʛʥʠʷ ʠ ʢʘʣʴʮʠʷ, ʠ ʱʝʣʦʯʥʳʝ. ʇʦʩʣʝʜʥʠʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʭʣʦʨʠʜʥʦʱʝʣʦʯʥʳʝ  ʠ ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʱʝʣʦʯʥʳʝ. ʉʚʦʝʦʙʨʘʟʥʳʡ ʩʦʣʝʚʦʡ ʠ 

ʤʠʢʨʦʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʧʣʘʩʪʦʚʳʭ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʚʦʜ ʨʝʟʢʦ ʠʟʤʝʥʷʝʪ 

ʩʦʩʪʦʷʥʠʝ ʵʢʦʩʠʩʪʝʤ, ʧʨʠʚʦʜʠʪ ʢ ʜʝʛʨʘʜʘʮʠʠ ʙʠʦʮʝʥʦʟʦʚ, ʧʨʠʯʝʤ ʩʢʦʨʦʩʪʴ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦʯʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʥʦʛʦ ʚʳʰʝ, ʯʝʤ ʧʨʠ ʨʘʟʣʠʚʘʭ ʥʝʬʪʠ, ʘ 

ʩʘʤʦʦʯʠʱʝʥʠʝ ʠʜʝʪ ʤʝʜʣʝʥʥʝʝ. ɿʘʤʝʪʥʘʷ ʧʦʪʝʨʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʘʛʨʷʟʥʝʥʥʳʭ 

ʟʝʤʝʣʴ ʠ ʙʳʩʪʨʘʷ ʜʝʛʨʘʜʘʮʠʷ ʣʘʥʜʰʘʬʪʘ ʦʧʨʝʜʝʣʷʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ 

ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʶ [2]. 

ʋʪʨʘʪʘ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʚʩʣʝʜʩʪʚʠʝ ʝʝ ʟʘʩʦʣʝʥʠʷ ʠ ʦʩʦʣʦʥʮʝʚʘʥʠʷ, ʪʦ 

ʝʩʪʴ, ʥʘʩʳʱʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʛʣʦʱʘʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ ʦʙʤʝʥʥʳʤ ʥʘʪʨʠʝʤ, 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʛʠʙʝʣʠ ʨʘʩʪʝʥʠʡ ʧʨʠ ʪʘʢʦʤ ʟʘʛʨʷʟʥʝʥʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ 

ʧʣʘʩʪʦʚʳʭ ʚʦʜ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʩʥʦʚʥʫʶ ʜʦʣʶ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚʝʱʝʩʪʚ 

ʩʦʩʪʘʚʣʷʶʪ ʭʣʦʨʠʜʳ ʥʘʪʨʠʷ, ʤʘʛʥʠʷ ʠ ʢʘʣʴʮʠʷ. ʂʨʦʤʝ ʥʠʭ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ) ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʡʦʜʠʩʪʳʝ ʠ ʙʨʦʤʠʩʪʳʝ ʩʦʣʠ ʱʝʣʦʯʥʳʭ ʠ 

ʱʝʣʦʯʥʦʟʝʤʝʣʴʥʳʭ ʤʝʪʘʣʣʦʚ, ʩʫʣʴʬʠʜʳ ʥʘʪʨʠʷ, ʞʝʣʝʟʘ, ʢʘʣʴʮʠʷ, ʩʦʣʠ ʚʘʥʘʜʠʷ 

ʤʳʰʴʷʢʘ, ʛʝʨʤʘʥʠʷ ʠ ʜʨʫʛʠʭ. ʅʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʭʣʦʨʠʜʦʚ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ 

ʠʩʯʠʩʣʷʝʪʩʷ ʧʨʦʮʝʥʪʘʤʠ ʠ ʜʝʩʷʪʢʘʤʠ ʧʨʦʮʝʥʪʦʚ ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʩʦʜʝʨʞʘʥʠʝ ʦʩʪʘʣʴʥʳʭ ʩʦʣʝʡ ʠʩʯʠʩʣʷʝʪʩʷ ʩʦʪʳʤʠ, 

ʪʳʩʷʯʥʳʤʠ ʠ ʝʱʝ ʤʝʥʴʰʠʤʠ ʜʦʣʷʤʠ ʧʨʦʮʝʥʪʦʚ. ɼʦʤʠʥʠʨʦʚʘʥʠʝ  ʚ ʭʠʤʠʯʝʩʢʦʤ 

ʩʦʩʪʘʚʝ ʧʣʘʩʪʦʚʳʭ ʚʦʜ ʠʦʥʦʚ Cl
ï
 ʠ Na

+
 ʜʝʣʘʝʪ ʵʪʠ ʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ 

ʚʘʞʥʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʵʢʦʩʠʩʪʝʤʳ [5]. 
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ʊʝʭʥʦʛʝʥʥʦʝ ʟʘʩʦʣʝʥʠʝ ʧʦʯʚ ʥʘ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʷʚʣʝʥʠʝ 

ʜʦʚʦʣʴʥʦ ʯʘʩʪʦʝ, ʦʥʦ ʚʳʟʚʘʥʦ ʠʟʣʠʚʘʶʱʠʤʠʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʪʝʭʥʦʛʝʥʥʳʤʠ 

ʧʦʪʦʢʘʤʠ, ʦʪʣʠʯʘʶʱʠʤʠʩʷ ʚʳʩʦʢʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʚʦʜ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚ 

ʩʦʣʝʚʦʤ ʢʦʤʧʣʝʢʩʝ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ. ɿʘʩʦʣʝʥʠʝ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʨʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ 

ʩʚʦʡʩʪʚ ʧʦʯʚ ʠ ʚʳʟʳʚʘʝʪ ʦʙʝʜʥʝʥʠʝ ʠʣʠ ʧʝʨʝʨʦʞʜʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʢʘʩʘʝʪʩʷ ʩʦʣʦʥʮʝʚʘʪʳʭ ʧʦʯʚ. ʇʦʯʚʝʥʥʳʝ ʢʦʣʣʦʠʜʳ, 

ʥʘʩʳʱʝʥʥʳʝ ʥʘʪʨʠʝʤ, ʧʦʜʚʝʨʛʘʶʪʩʷ ʧʝʧʪʠʟʘʮʠʠ, ʧʦʯʚʝʥʥʳʝ ʘʛʨʝʛʘʪʳ 

ʨʘʩʧʘʜʘʶʪʩʷ, ʠ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ ʤʝʥʷʶʪʩʷ. ʅʘʠʙʦʣʝʝ ʦʯʝʚʠʜʥʳ 

ʠʟʤʝʥʝʥʠʷ ʧʣʦʪʥʦʩʪʠ, ʘʛʨʝʛʘʪʥʦʛʦ ʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚ. ʇʨʠ 

ʥʘʨʫʰʝʥʠʠ ʨʘʚʥʦʚʝʩʠʷ ʚ ʩʠʩʪʝʤʝ (ʧʣʘʩʪʦʚʦʡ ʚʦʜʝ), ʩʦʣʠ ʚʳʧʘʜʘʶʪ ʚ ʦʩʘʜʦʢ ʠ 

ʟʘʙʠʚʘʶʪ ʧʦʨʳ ʚ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʘʭ ʠ ʧʨʝʧʷʪʩʪʚʫʶʪ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʚʦʜʳ ʚ 

ʢʘʧʠʣʣʷʨʥʳʝ ʢʘʥʘʣʳ ʧʣʘʩʪʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʨʦʮʝʩʩʘʤ ʩʦʣʝʦʪʣʦʞʝʥʠʷ ʠ 

ʢʦʨʨʦʟʠʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ [4, 5]. 

ʇʦʩʪʫʧʣʝʥʠʝ ʧʣʘʩʪʦʚʳʭ ʚʦʜ ʚ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʫʚʝʣʠʯʝʥʠʶ ʜʦʣʠ ʭʣʦʨʠʜʦʚ ʚ ʠʭ ʩʦʩʪʘʚʝ, ʘ ʪʘʢʞʝ ʨʘʩʰʠʨʷʝʪ 

ʟʦʥʫ ʚʦʟʜʝʡʩʪʚʠʷ ʧʣʘʩʪʦʚʳʭ ʚʦʜ ʟʘ ʧʨʝʜʝʣʳ ʚʠʜʠʤʳʭ ʥʘʨʫʰʝʥʠʡ. ʅʘ ʚʩʝʭ 

ʵʪʘʧʘʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʢʦʥʪʨʦʣʴ ʩʦʩʪʘʚʘ ʩʨʝʜʳ ʩ ʧʦʤʦʱʴʶ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʘʥʘʣʠʟʦʚ ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʪʦʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʦʩʥʦʚʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʥʜʘʨʪʥʳʤ ʷʚʣʷʝʪʩʷ ʰʝʩʪʠʢʦʤʧʦʥʝʥʪʥʳʡ 

ʘʥʘʣʠʟ. ʂʘʨʙʦʥʘʪ-ʠʦʥ (CO3
2ï
) ʚʦ ʚʩʝʭ ʧʨʦʙʘʭ ʚʦʜʳ ʦʪʩʫʪʩʪʚʫʝʪ. ʊʘʢʞʝ ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʳ [2]. 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʨʘʱʝʥʠʷ ʩ ʧʣʘʩʪʦʚʳʤʠ ʚʦʜʘʤʠ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ ʷʚʣʷʶʪʩʷ:ʟʘʢʘʯʢʘ ʦʙʨʘʪʥʦ ʚ ʧʣʘʩʪ 

(ʨʝʠʥʞʝʢʮʠʷ) ï ʥʘʠʙʦʣʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʡ ʩʧʦʩʦʙ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʧʣʘʩʪʦʚʦʝ ʜʘʚʣʝʥʠʝ ʠ ʠʩʢʣʶʯʠʪʴ ʧʦʧʘʜʘʥʠʝ ʚʦʜʳ ʚ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ. ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʯʠʩʪʢʠ: ʦʪʩʪʘʠʚʘʥʠʝ ʠ ʬʠʣʴʪʨʘʮʠʷ; 

ʢʦʘʛʫʣʷʮʠʷ ʠ ʬʣʦʪʘʮʠʷ; ʠʦʥʥʳʡ ʦʙʤʝʥ, ʩʦʨʙʮʠʷ; ʤʝʤʙʨʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

(ʦʙʨʘʪʥʳʡ ʦʩʤʦʩ). ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʦʯʠʩʪʢʘ ï ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʥʠʟʢʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʠʩʧʦʣʴʟʫʝʪ ʙʘʢʪʝʨʠʠ ʜʣʷ ʨʘʟʣʦʞʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. 

ʀʩʧʘʨʠʪʝʣʴʥʳʝ ʠ ʛʝʦʪʝʨʤʘʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ï ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʨʝʛʠʦʥʘʭ ʩ 

ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʤʘʣʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʦʚ 

ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʘʚʘ ʚʦʜʳ, ʦʙʲʸʤʦʚ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ɺʘʞʥʦʡ ʟʘʜʘʯʝʡ 

ʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʫʤʝʥʠʝ ʚʳʙʠʨʘʪʴ ʠ ʦʙʦʩʥʦʚʳʚʘʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʫʶ 

ʪʝʭʥʦʣʦʛʠʶ [2, 3]. 

ʉʦʚʨʝʤʝʥʥʳʝ ʚʳʟʦʚʳ ʪʨʝʙʫʶʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʦʙʨʘʟʦʚʘʥʠʠ. 

ʇʨʦʛʨʘʤʤʘ ʧʦʜʛʦʪʦʚʢʠ ʵʢʦʣʦʛʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ: ʠʟʫʯʝʥʠʝ ʭʠʤʠʠ ʧʨʠʨʦʜʥʳʭ ʠ ʩʪʦʯʥʳʭ ʚʦʜ; 

ʦʩʚʦʝʥʠʝ ʤʝʪʦʜʦʚ ʦʪʙʦʨʘ ʠ ʘʥʘʣʠʟʘ ʧʨʦʙ (ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ, ʭʨʦʤʘʪʦʛʨʘʬʠʷ, 

ʠʦʥʦʤʝʪʨʠʷ); ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʬʠʣʴʪʨʘʮʠʠ ʠ ʦʯʠʩʪʢʠ; ʧʨʘʚʦʚʳʝ 

ʘʩʧʝʢʪʳ (ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ɻʆʉʊʳ, ʉʘʥʇʠʅ); ʧʨʘʢʪʠʢʘ ʥʘ 

ʨʝʘʣʴʥʳʭ ʦʙʲʝʢʪʘʭ ʥʝʬʪʝʜʦʙʳʯʠ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʚʢʣʶʯʘʝʪ ʟʥʘʥʠʝ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʦʧʘʩʥʦʩʪʝʡ ʧʣʘʩʪʦʚʳʭ ʚʦʜ, ʥʦʨʤ ʧʦ ʦʙʨʘʱʝʥʠʶ ʩ ʥʠʤʠ, ʘ ʪʘʢʞʝ 

ʤʝʨ ʧʦ ʩʥʠʞʝʥʠʶ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 
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ʇʣʘʩʪʦʚʳʝ ʚʦʜʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʦʙʲʝʢʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ 

ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʀʭ ʭʠʤʠʯʝʩʢʘʷ ʩʣʦʞʥʦʩʪʴ ʠ 

ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʦʧʘʩʥʦʩʪʴ ʪʨʝʙʫʶʪ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʫʪʠʣʠʟʘʮʠʠ ʠ ʦʯʠʩʪʢʝ. ʆʙʨʘʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʵʪʦʡ ʩʬʝʨʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʨʘʟʚʠʪʠʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ, 

ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠʥʠʤʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ. ʊʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʢʦʤʧʝʪʝʥʪʥʳʭ ʢʘʜʨʦʚ ʚʦʟʤʦʞʥʦ 

ʦʙʝʩʧʝʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʥʝʬʪʷʥʦʡ 

ʦʪʨʘʩʣʠ. 
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ʘʪʤʦʩʬʝʨʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʦʪ ʪʚʝʨʜʳʭ ʧʨʠʤʝʩʝʡ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʛʠʜʨʦʮʠʢʣʦʥʠʨʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ 

ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʪʤʦʩʬʝʨʥʳʝ ʩʪʦʯʥʳʝ ʚʦʜʳ, ʦʯʠʩʪʢʘ ʩʪʦʯʥʳʭ ʚʦʜ, 

ʛʠʜʨʦʮʠʢʣʦʥʠʨʦʚʘʥʠʝ. 

 

ʉʪʦʯʥʳʝ ʚʦʜʳ ï ʠʩʧʦʣʴʟʦʚʘʥʥʘʷ ʧʨʝʩʥʘʷ ʚʦʜʘ, ʠʟʤʝʥʠʚʰʘʷ ʩʚʦʡ ʩʦʩʪʘʚ ʠʟ-

ʟʘ ʙʳʪʦʚʦʡ ʠʣʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʥʫʞʜʘʶʱʘʷʩʷ ʚ ʦʯʠʩʪʢʝ. 

ʉʪʦʯʥʳʝ ʚʦʜʳ ʩʦʜʝʨʞʘʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʦʧʘʩʥʦʩʪʴ ʠ ʙʳʪʴ ʪʦʢʩʠʯʥʳʤʠ. 

ɺʩʝ ʩʪʦʯʥʳʝ ʚʦʜʳ ʧʦʩʪʫʧʘʶʪ ʚ ʢʘʥʘʣʠʟʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ, ʦʪʢʫʜʘ ʦʥʠ 

ʥʘʧʨʘʚʣʷʶʪʩʷ ʥʘ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʠʣʠ ʩʙʨʘʩʳʚʘʶʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦ 

ʦʪʚʝʜʝʥʥʳʝ ʜʣʷ ʵʪʦʛʦ ʤʝʩʪʘ. 

ʉʪʦʯʥʳʝ ʚʦʜʳ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, 

ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʧʦ ʠʩʪʦʯʥʠʢʫ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʘ 3 ʚʠʜʘ: ʘʪʤʦʩʬʝʨʥʳʝ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʝ (ʨʠʩ. 1). 

ɺʦʜʘ, ʩʪʝʢʘʶʱʘʷ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʩʣʝ ʜʦʞʜʝʡ, ʪʘʷʥʠʷ ʩʥʝʛʘ, ʥʘʟʳʚʘʝʪʩʷ 

ʘʪʤʦʩʬʝʨʥʳʤʠ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ ʠ ʤʦʞʝʪ ʙʳʪʴ ʟʘʛʨʷʟʥʝʥʘ ʨʘʟʣʠʯʥʳʤʠ 

ʚʝʱʝʩʪʚʘʤʠ. 

ʕʪʠ ʚʦʜʳ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ. ʀʭ ʵʬʬʝʢʪʠʚʥʦʝ ʦʪʚʝʜʝʥʠʝ 

ʚʘʞʥʦ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘʪʦʧʣʝʥʠʷ ʠ ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʛʦʨʦʜʩʢʠʭ ʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ 

ʷʚʣʷʝʪʩʷ ʠʭ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʢʘʥʘʣʠʟʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ. ɺ 

ʧʝʨʠʦʜ ʜʦʞʜʝʡ ʠ ʚʝʩʝʥʥʝʛʦ ʪʘʷʥʠʷ ʩʥʝʛʘ ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ 

ʩʪʦʢʦʚ ʚ ʣʠʚʥʝʚʫʶ ʢʘʥʘʣʠʟʘʮʠʶ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʧʝʨʠʦʜ ʩʫʭʦʡ ʧʦʛʦʜʳ 

ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʩʪʦʢʠ ʤʦʛʫʪ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʦʚʘʪʴ. 

ɺʳʙʦʨ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʦʧʨʝʜʝʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʦʤ ʟʘʛʨʷʟʥʝʥʠʷ. ʏʘʩʪʦ 

ʧʨʠʤʝʥʷʶʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʧʦʜʭʦʜʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʠʣʫʯʰʠʭ 

ʨʝʟʫʣʴʪʘʪʦʚ. ʆʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1. 

ʄʝʭʘʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʧʦʟʚʦʣʷʶʪ ʫʜʘʣʷʪʴ 

ʟʘʛʨʷʟʥʝʥʠʷ ʠʟ ʚʦʜʳ, ʠʩʧʦʣʴʟʫʷ ʪʦʣʴʢʦ ʬʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪ 

ʧʨʦʮʝʞʠʚʘʥʠʝ, ʬʠʣʴʪʨʘʮʠʶ, ʛʨʘʚʠʪʘʮʠʶ ʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʝ. 
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ʈʠʩ. 1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ 

 

ʊʘʙʣʠʮʘ 1 

ʄʝʪʦʜʳ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ 

ʄʝʪʦʜʳ ʉʫʱʥʦʩʪʴ 

ʄʝʭʘʥʠʯʝʩʢʠʝ ʇʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʫʜʘʣʝʥʠʷ ʥʝʨʘʩʪʚʦʨʠʤʳʭ ʯʘʩʪʠʮ 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʉʦʯʝʪʘʶʪ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ ʫʜʘʣʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʡ 

ʍʠʤʠʯʝʩʢʠʝ ʇʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʫʜʘʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʠʩʣʦʪ ʠ 

ʱʝʣʦʯʝʡ ʠʟ ʩʪʦʯʥʳʭ ʚʦʜ 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ ɺ ʧʨʦʮʝʩʩʝ ʦʯʠʩʪʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, 

ʧʦʛʣʦʱʘʶʱʠʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ 

 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʦʯʠʩʪʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʦʪ ʩʫʩʧʝʥʟʠʡ 

ʧʨʠʤʝʥʷʶʪʩʷ ʛʠʜʨʦʮʠʢʣʦʥʳ (ʨʠʩ. 2). ʈʘʟʜʝʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʙʣʘʛʦʜʘʨʷ 

ʚʨʘʱʘʶʱʝʤʫʩʷ ʧʦʪʦʢʫ ʞʠʜʢʦʩʪʠ, ʚ ʢʦʪʦʨʦʤ ʮʝʥʪʨʦʙʝʞʥʳʝ ʩʠʣʳ, ʤʥʦʛʦʢʨʘʪʥʦ 

(ʚ ʩʦʪʥʠ ʨʘʟ) ʧʨʝʚʦʩʭʦʜʷʱʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ, ʦʩʘʞʜʘʶʪ ʪʚʝʨʜʳʝ ʯʘʩʪʠʮʳ. 

ʈʘʩʩʤʦʪʨʠʤ ʜʚʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʧʦʜʭʦʜʘ ʢ ʦʯʠʩʪʢʝ ʘʪʤʦʩʬʝʨʥʳʭ ʩʪʦʯʥʳʭ 

ʚʦʜ ʩ ʧʦʤʦʱʴʶ ʛʠʜʨʦʮʠʢʣʦʥʠʨʦʚʘʥʠʷ: ʦʯʠʩʪʢʘ ʪʦʣʴʢʦ ʦʪ ʪʚʝʨʜʳʭ ʧʨʠʤʝʩʝʡ ʠ 

ʦʯʠʩʪʢʘ ʦʪ ʪʚʝʨʜʳʭ ʧʨʠʤʝʩʝʡ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. 

ʉʠʩʪʝʤʘ ʦʯʠʩʪʢʠ ʘʪʤʦʩʬʝʨʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩ. 3, 

ʩʦʟʜʘʥʘ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʪʚʝʨʜʳʭ ʧʨʠʤʝʩʝʡ ʠʟ ʚʦʜʳ ʧʝʨʝʜ ʝʝ ʜʘʣʴʥʝʡʰʝʡ 

ʦʙʨʘʙʦʪʢʦʡ ʠʣʠ ʩʙʨʦʩʦʤ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ɺ ʢʘʯʝʩʪʚʝ ʛʣʘʚʥʦʛʦ 
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ʢʦʤʧʦʥʝʥʪʘ ʟʜʝʩʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʠʜʨʦʮʠʢʣʦʥ, ʢʦʪʦʨʳʡ ʩ ʧʦʤʦʱʴʶ 

ʮʝʥʪʨʦʙʝʞʥʳʭ ʩʠʣ ʵʬʬʝʢʪʠʚʥʦ ʨʘʟʜʝʣʷʝʪ ʯʘʩʪʠʮʳ ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ ʠ 

ʧʣʦʪʥʦʩʪʠ. 

 

 

ʈʠʩ. 2. ʆʙʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʛʠʜʨʦʮʠʢʣʦʥʘ: 

1 ï ʧʨʠʝʤʥʘʷ ʢʘʤʝʨʘ; 2 ï ʮʠʣʠʥʜʨ; 3 ï ʢʦʥʫʩ ʦʧʦʨʥʳʡ; 4 ï ʢʦʥʫʩ ʧʨʦʤʝʞʫʪʦʯʥʳʡ;  

5 ï ʢʦʥʫʩ ʥʠʞʥʠʡ; 6 ï ʧʝʩʢʦʚʘʷ ʥʘʩʘʜʢʘ; 7 ï ʧʠʪʘʪʝʣʴʥʳʡ ʧʘʪʨʫʙʦʢ; 8 ï ʩʣʠʚʥʦʡ ʧʘʪʨʫʙʦʢ 

 

 

ʈʠʩ. 3. ʉʭʝʤʘ ʩʠʩʪʝʤʳ ʦʯʠʩʪʢʠ ʘʪʤʦʩʬʝʨʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʦʪ ʪʚʝʨʜʳʭ ʧʨʠʤʝʩʝʡ: 

1 ï ʥʘʢʦʧʠʪʝʣʴʥʘʷ ʝʤʢʦʩʪʴ; 2 ï ʥʘʩʦʩ; 3 ï ʛʠʜʨʦʮʠʢʣʦʥ ʜʣʷ ʦʯʠʩʪʢʠ ʦʪ ʪʚʝʨʜʳʭ ʧʨʠʤʝʩʝʡ;  

4 ï ʙʫʥʢʝʨ ʜʣʷ ʰʣʘʤʘ; 5 ï ʙʣʦʢ ʛʠʜʨʦʮʠʢʣʦʥʦʚ ʜʣʷ ʦʯʠʩʪʢʠ ʦʪ ʪʚʝʨʜʳʭ ʧʨʠʤʝʩʝʡ; 6 ï ʚʝʥʪʠʣʴ 

ʟʘʧʦʨʥʳʡ; 7 ï ʢʣʘʧʘʥ ʦʙʨʘʪʥʳʡ 

 

ʉʠʩʪʝʤʘ ʦʯʠʩʪʢʠ ʩ ʜʚʦʡʥʳʤ ʚʳʭʦʜʥʳʤ ʧʘʪʨʫʙʢʦʤ (ʨʠʩ. 4) ʧʨʝʜʥʘʟʥʘʯʝʥʘ 

ʜʣʷ ʫʜʘʣʝʥʠʷ ʪʚʝʨʜʳʭ ʧʨʠʤʝʩʝʡ ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʠʟ ʘʪʤʦʩʬʝʨʥʳʭ ʩʪʦʢʦʚ. 
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ɺ ʦʩʥʦʚʝ ʝʝ ʨʘʙʦʪʳ ʣʝʞʠʪ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʬʘʟ, ʫʩʠʣʝʥʥʦʝ ʟʘ ʩʯʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʜʚʫʤʷ ʚʳʭʦʜʥʳʤʠ ʧʘʪʨʫʙʢʘʤʠ. ɿʘʛʨʷʟʥʝʥʥʘʷ 

ʚʦʜʘ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʩʝʧʘʨʘʪʦʨ. ɹʣʘʛʦʜʘʨʷ ʨʘʟʥʠʮʝ ʚ ʧʣʦʪʥʦʩʪʠ, ʥʝʬʪʝʧʨʦʜʫʢʪʳ 

ʦʪʜʝʣʷʶʪʩʷ ʦʪ ʚʦʜʳ, ʚʩʧʣʳʚʘʶʪ ʠ ʫʜʘʣʷʶʪʩʷ ʯʝʨʝʟ ʚʝʨʭʥʠʡ ʦʪʚʦʜ. ʆʯʠʱʝʥʥʘʷ 

ʚʦʜʘ ʦʪʚʦʜʠʪʩʷ ʯʝʨʝʟ ʥʠʞʥʠʡ ʧʘʪʨʫʙʦʢ. 

ʈʘʟʤʝʨ ʜʚʦʡʥʦʛʦ ʧʘʪʨʫʙʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. 

 

ʈʠʩ. 4. ʉʭʝʤʘ ʩʠʩʪʝʤʳ ʦʯʠʩʪʢʠ ʘʪʤʦʩʬʝʨʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʩ ʜʚʦʡʥʳʤ ʚʳʭʦʜʥʳʤ ʧʘʪʨʫʙʢʦʤ: 

1 ï ʥʘʢʦʧʠʪʝʣʴʥʘʷ ʝʤʢʦʩʪʴ; 2 ï ʧʝʨʝʢʘʯʠʚʘʶʱʠʡ ʥʘʩʦʩ; 3 ï ʛʠʜʨʦʮʠʢʣʦʥ ʜʣʷ ʦʯʠʩʪʢʠ ʦʪ 

ʪʚʝʨʜʳʭ ʧʨʠʤʝʩʝʡ; 4 ï ʙʫʥʢʝʨ ʜʣʷ ʰʣʘʤʘ; 5 ï ʙʣʦʢ ʛʠʜʨʦʮʠʢʣʦʥʦʚ ʜʣʷ ʦʯʠʩʪʢʠ ʦʪ ʪʚʝʨʜʳʭ 

ʧʨʠʤʝʩʝʡ; 6 ï ʚʝʥʪʠʣʴ ʟʘʧʦʨʥʳʡ; 7 ï ʢʣʘʧʘʥ ʦʙʨʘʪʥʳʡ 

 

ʂʦʥʩʪʨʫʢʮʠʷ ʩʠʩʪʝʤʳ ʦʯʠʩʪʢʠ, ʚʢʣʶʯʘʶʱʝʡ ʛʠʜʨʦʮʠʢʣʦʥʳ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ (ʨʠʩ. 5), ʦʧʠʨʘʝʪʩʷ ʥʘ ʪʝʭʥʦʣʦʛʠʶ 

ʮʝʥʪʨʦʙʝʞʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʦʪ ʚʦʜʳ ʚ 

ʘʪʤʦʩʬʝʨʥʳʭ ʩʪʦʢʘʭ. ɺ ʧʝʨʚʦʤ ʛʠʜʨʦʮʠʢʣʦʥʝ ʬʦʨʤʠʨʫʝʪʩʷ ʚʠʭʨʝʚʦʡ ʧʦʪʦʢ, ʚ 

ʢʦʪʦʨʦʤ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʳ ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʜʝʣʝʥʠʝ 

ʢʦʤʧʦʥʝʥʪʦʚ: ʚʦʜʘ, ʠʤʝʶʱʘʷ ʙʦʣʴʰʫʶ ʧʣʦʪʥʦʩʪʴ, ʦʪʪʘʣʢʠʚʘʝʪʩʷ ʢ ʩʪʝʥʢʘʤ, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʤʝʥʝʝ ʧʣʦʪʥʘʷ ʥʝʬʪʴ ʩʦʩʨʝʜʦʪʘʯʠʚʘʝʪʩʷ ʚ ʮʝʥʪʨʝ. ʕʪʦʪ 

ʛʠʜʨʦʮʠʢʣʦʥ ʩʣʫʞʠʪ ʜʣʷ ʥʘʯʘʣʴʥʦʡ ʬʠʣʴʪʨʘʮʠʠ. ɿʘʪʝʤ ʞʠʜʢʦʩʪʴ ʧʦʩʪʫʧʘʝʪ ʚ 

ʩʣʝʜʫʶʱʠʡ ʛʠʜʨʦʮʠʢʣʦʥ, ʩʭʦʞʠʡ ʧʦ ʫʩʪʨʦʡʩʪʚʫ, ʥʦ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʥʘʩʪʨʦʡʢʠ 

ʧʘʨʘʤʝʪʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʜʠʘʤʝʪʨ, ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʜʘʣʝʥʠʷ 

ʦʩʪʘʪʦʯʥʳʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʚʫʭ ʛʠʜʨʦʮʠʢʣʦʥʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ 

ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʦʯʠʩʪʢʠ, ʯʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜʥʦʛʦ. 

ʉʠʩʪʝʤʘ ʩ ʜʚʦʡʥʳʤ ʚʳʭʦʜʥʳʤ ʧʘʪʨʫʙʢʦʤ ʦʪʣʠʯʘʝʪʩʷ ʧʨʦʩʪʦʪʦʡ ʠ 

ʵʢʦʥʦʤʠʯʥʦʩʪʴʶ, ʥʦ ʫʩʪʫʧʘʝʪ ʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ ʫʜʘʣʝʥʠʠ ʤʝʣʢʠʭ ʵʤʫʣʴʩʠʡ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ. ɺʪʦʨʘʷ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʦʯʠʩʪʢʠ, 

ʦʩʦʙʝʥʥʦ ʧʨʠ ʥʘʣʠʯʠʠ ʵʤʫʣʴʛʠʨʦʚʘʥʥʳʭ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʦʜʥʘʢʦ ʪʨʝʙʫʝʪ ʙʦʣʝʝ 

ʩʣʦʞʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʵʥʝʨʛʦʟʘʪʨʘʪ. 
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ʈʠʩ. 5. ʉʭʝʤʘ ʩʠʩʪʝʤʳ ʦʯʠʩʪʢʠ ʘʪʤʦʩʬʝʨʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʩʦʝʜʠʥʝʥʥʳʤʠ ʛʠʜʨʦʮʠʢʣʦʥʘʤʠ: 

1 ï ʥʘʢʦʧʠʪʝʣʴʥʘʷ ʝʤʢʦʩʪʴ; 2 ï ʧʝʨʝʢʘʯʠʚʘʶʱʠʡ ʥʘʩʦʩ; 3 ï ʛʠʜʨʦʮʠʢʣʦʥ ʜʣʷ ʦʯʠʩʪʢʠ 

ʦʪ ʪʚʝʨʜʳʭ ʧʨʠʤʝʩʝʡ; 4 ï ʛʠʜʨʦʮʠʢʣʦʥ ʜʣʷ ʦʯʠʩʪʢʠ ʦʪ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ; 5 ï ʙʫʥʢʝʨ ʜʣʷ 

ʰʣʘʤʘ; 6 ï ʙʣʦʢ ʛʠʜʨʦʮʠʢʣʦʥʦʚ ʜʣʷ ʦʯʠʩʪʢʠ ʦʪ ʪʚʝʨʜʳʭ ʧʨʠʤʝʩʝʡ; 7 ï ʙʣʦʢ ʛʠʜʨʦʮʠʢʣʦʥʦʚ 

ʜʣʷ ʦʯʠʩʪʢʠ ʦʪ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ; 8 ï ʚʝʥʪʠʣʴ ʟʘʧʦʨʥʳʡ; 9 ï ʢʣʘʧʘʥ ʦʙʨʘʪʥʳʡ 

 

ʈʘʮʠʦʥʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʦʯʠʩʪʢʠ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʩʦʝʜʠʥʝʥʥʳʤʠ ʛʠʜʨʦʮʠʢʣʦʥʘʤʠ, ʧʦʪʦʤʫ ʯʪʦ ʚ ʩʠʩʪʝʤʝ ʦʯʠʩʪʢʠ ʩ ʜʚʦʡʥʳʤ 

ʚʳʭʦʜʥʳʤ ʧʘʪʨʫʙʢʦʤ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʫʭʦʜʠʪ ʚʤʝʩʪʝ ʩ 

ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɻʆʉʊ 16887-71. ʈʘʟʜʝʣʝʥʠʝ ʞʠʜʢʠʭ ʥʝʦʜʥʦʨʦʜʥʳʭ ʩʠʩʪʝʤ ʤʝʪʦʜʘʤʠ 

ʬʠʣʴʪʨʦʚʘʥʠʷ ʠ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ. ʊʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷ // ʉʇʉ 

çʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩè. 

2. ɹʫʜʳʢʠʥʘ ʊ.ɸ., ɽʤʝʣʴʷʥʦʚ ʉ.ɻ. ʇʨʦʮʝʩʩʳ ʠ ʘʧʧʘʨʘʪʳ ʟʘʱʠʪʳ 

ʛʠʜʨʦʩʬʝʨʳ: ʫʯʝʙ. ʧʦʩʦʙʠʝ. ï ʄ.: ʀʟʜ. ʮʝʥʪʨ çɸʢʘʜʝʤʠʷè, 2010. ï 288 ʩ. 

3. ɺʝʪʦʰʢʠʥ ɸ.ɻ. ʇʨʦʮʝʩʩʳ ʠ ʘʧʧʘʨʘʪʳ ʟʘʱʠʪʳ ʛʠʜʨʦʩʬʝʨʳ: ʫʯʝʙ. 

ʧʦʩʦʙʠʝ. ï ʇʝʥʟʘ: ʀʟʜ-ʚʦ ʇʝʥʟ. ʛʦʩ. ʫʥ-ʪʘ, 2004. ï 188 ʩ. 

4. ʂʨʠʚʦʰʝʠʥ ɼ.ɸ. ʀʥʞʝʥʝʨʥʘʷ ʟʘʱʠʪʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʦʪ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʪʦʢʦʚ: ʫʯʝʙ. ʧʦʩʦʙʠʝ ʜʣʷ ʚʫʟʦʚ / ɼ.ɸ. ʂʨʠʚʦʰʝʠʥ 

[ʠ ʜʨ.]. ï ʄʦʩʢʚʘ: ɺʳʩʰ. ʰʢ., 2008. ï 344 c. 

5. ʉʪʨʝʣʢʦʚ ɸ.ʂ., ʊʝʧʣʳʭ ʉ.ʖ. ʆʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʵʢʦʣʦʛʠʷ 

ʛʠʜʨʦʩʬʝʨʳ: ʫʯʝʙʥʠʢ. ï ʄ.: ʀʟʜ-ʚʦ ɸʉɺ, 2015. ï 240 ʩ. 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʝ: 

ɺʦʨʦʥʦʚʘ ɽʚʛʝʥʠʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʩʪʫʜʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ 

çʉʊɸʅʂʀʅè. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ʗʛʦʣʴʥʠʮʝʨ ʆʣʴʛʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ  

çʉʊɸʅʂʀʅè. 
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ʆɹɽʉʇɽʏɽʅʀɽ ɹɽɿʆʇɸʉʅʆʉʊʀ ʈɸɹʆʊʅʀʂʆɺ 

ʇʈʀ ʇɽʈɽɼɺʀɾɽʅʀʀ ʇʆ ɸɺʊʆʄʆɹʀʃʔʅʓʄ ɼʆʈʆɻɸʄ 

ɼʦʥʮʦʚʘ ʉ. ɽ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ʀʚʘʥʦʚʘ ʅ. ɸ.  

ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʦʩʥʦʚʥʘʷ ʦʧʘʩʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ, 

ʫʧʨʘʚʣʷʶʱʠʭ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ ï ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʝ 

ʧʨʦʠʩʰʝʩʪʚʠʝ. ʊʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʥʫʪʨʝʥʥʠʝ ʠ ʚʥʝʰʥʠʝ ʤʝʪʦʜʳ 

ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʘ ʧʨʦʷʚʣʝʥʠʷ ʦʧʘʩʥʦʩʪʠ. ʊʘʢʞʝ ʧʨʝʜʣʦʞʝʥ ʚʘʨʠʘʥʪ 

ʦʪʨʘʙʦʪʢʠ ʨʠʩʢʘ ʥʘ ʧʨʠʤʝʨʝ ʢʦʥʢʨʝʪʥʦʛʦ ɼʊʇ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʨʦʠʩʰʝʩʪʚʠʝ, ʪʨʘʥʩʧʦʨʪʥʦʝ 

ʩʨʝʜʩʪʚʦ, ʨʘʙʦʪʥʠʢ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʨʠʩʢ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ ʤʥʦʞʝʩʪʚʦ ʧʨʦʬʝʩʩʠʡ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʦʩʦʙʫʶ ʨʦʣʴ ʟʘʥʠʤʘʝʪ ʧʨʦʬʝʩʩʠʷ ʚʦʜʠʪʝʣʴ, ʘ ʪʘʢʞʝ ʠʥʳʝ ʧʨʦʬʝʩʩʠʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʝʭʥʠʢʦʡ. ʇʦʤʠʤʦ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʪʝʭʥʠʢʠ ʩʫʱʝʩʪʚʫʝʪ ʫʙʦʨʦʯʥʘʷ ʪʝʭʥʠʢʘ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʜʝʨʞʘʥʠʶ 

ʯʠʩʪʦʪʳ ʥʘ ʨʘʟʣʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʫʧʨʘʚʣʝʥʠʝ ʢʦʪʦʨʦʡ ʚʦʟʣʘʛʘʝʪʩʷ ʥʘ 

ʚʦʜʠʪʝʣʝʡ ʠ ʤʝʭʘʥʠʟʘʪʦʨʦʚ. ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ, ʚ ʯʴʠ 

ʜʦʣʞʥʦʩʪʥʳʝ ʠʥʩʪʨʫʢʮʠʠ ʚʭʦʜʠʪ ʫʧʨʘʚʣʝʥʠʝ ʢʘʢʠʤ-ʣʠʙʦ ʪʨʘʥʩʧʦʨʪʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʠʣʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʠʢʦʡ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ, 

ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʩ ʨʘʟʣʠʯʥʳʭ ʩʪʦʨʦʥ ʚʣʠʷʥʠʷ. 

ʇʦʤʠʤʦ ʨʘʙʦʪʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʫʧʨʘʚʣʷʶʪ ʢʘʢʦʡ-ʣʠʙʦ ʪʝʭʥʠʢʦʡ, ʝʩʪʴ ʠ ʠʥʳʝ 

ʨʘʙʦʪʥʠʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʝʨʝʜʚʠʛʘʪʴʩʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʪʝʭʥʠʢʝ, ʥʝ ʫʧʨʘʚʣʷʷ 

ʝʡ. ʂ ʪʘʢʠʤ ʧʝʨʝʜʚʠʞʝʥʠʷʤ ʦʪʥʦʩʠʪʩʷ ʢʦʤʘʥʜʠʨʦʚʢʘ ʥʘ ʪʨʘʥʩʧʦʨʪʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʧʦʝʟʜʢʠ ʚ ʚʝʜʦʤʩʪʚʘ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʦʢʫʤʝʥʪʦʚ. 

ɼʦʨʦʛʠ ʷʚʣʷʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʤʠ ʟʦʥʘʤʠ, ʘ ʥʝʩʯʘʩʪʥʳʝ ʩʣʫʯʘʠ, 

ʧʨʦʠʟʦʰʝʜʰʠʝ ʥʘ ʥʠʭ, ʤʦʛʫʪ ʠʤʝʪʴ ʩʝʨʴʝʟʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. ɺʦʟʤʦʞʥʳʝ 

ʚʘʨʠʘʥʪʳ ʪʘʢʠʭ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 1. 

ʋ ʨʘʙʦʪʥʠʢʦʚ, ʯʴʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʪʨʘʥʩʧʦʨʪʥʳʤ 

ʩʨʝʜʩʪʚʦʤ, ʩʫʱʝʩʪʚʫʝʪ ʨʠʩʢ ʧʦʧʘʜʘʥʠʷ ʚ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʨʦʠʩʰʝʩʪʚʠʝ. 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʨʠʯʠʥʳ ɼʊʇ, ʪʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: 

ʨʘʙʦʪʥʠʢ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝ ʩʦʙʣʶʜʘʣ ʧʨʘʚʠʣʘ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʧʨʘʚʠʣʘ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʯʝʣʦʚʝʢ, ʥʝ ʷʚʣʷʶʱʠʡʩʷ ʨʘʙʦʪʥʠʢʦʤ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʝ 

ʩʦʙʣʶʜʘʣ ʧʨʘʚʠʣʘ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʧʨʘʚʠʣʘ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɺ ʩʨʝʟʝ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʧʨʠʯʠʥʳ ɼʊʇ 

ʠʟʚʝʩʪʥʳ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʟʘʧʨʦʩʫ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʘʚʪʦʤʦʙʠʣʴʥʫʶ ʠʥʩʧʝʢʮʠʶ ʠʣʠ ʚ ʩʣʝʜʩʪʚʝʥʥʳʡ ʢʦʤʠʪʝʪ. 
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ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʧʨʠʯʠʥʝʥʠʷ ʚʨʝʜʘ 

ʧʦʩʪʨʘʜʘʚʰʠʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʥʝʩʝʥʠʝ ʜʝʣʘ ʢ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤʫ ʠʣʠ 

ʫʛʦʣʦʚʥʦʤʫ. 

 

 
ʈʠʩ. 1. ɺʘʨʠʥʪʳ ɼʊʇ ʩ ʨʘʙʦʪʥʠʢʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ 

 

ɽʩʣʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʧʦ ʧʨʠʟʥʘʢʫ: ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ 

ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ, ʪʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ɼʊʇ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 
ʈʠʩ. 2. ɺʘʨʠʘʥʪʳ ɼʊʇ ʩ ʨʘʙʦʪʥʠʢʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ 

 

ʄʠʥʠʤʠʟʘʮʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʨʠʩʢʘ ʧʦʧʘʜʘʥʠʷ ʨʘʙʦʪʥʠʢʦʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚ ɼʊʇ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ 

ʩʦʪʨʫʜʥʠʢʦʚ. ɺʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʜʘʥʥʳʡ ʘʩʧʝʢʪ ʥʝʦʙʭʦʜʠʤʦ ʢʘʢ ʚʥʫʪʨʠ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢ ʠ ʥʘ ʫʨʦʚʥʝ ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ. 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʥʠʞʝʥʠʝ ʨʠʩʢʘ ʥʘʩʪʫʧʣʝʥʠʷ ʦʧʘʩʥʦʩʪʠ ʩʦ ʩʪʦʨʦʥʳ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʪʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʚʘʨʠʘʮʠʡ ʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤʳ. 

ʆʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʙʫʯʝʥʠʝ. 

ʈʘʙʦʪʥʠʢʠ, ʟʘʥʷʪʳʝ ʫʧʨʘʚʣʝʥʠʝʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ ʜʦ ʫʩʪʨʦʡʩʪʚʘ 

ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʥʘʚʳʢʘʤʠ ʠ ʜʦʣʞʥʳ ʠʤʝʪʴ ʜʦʢʫʤʝʥʪ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʡ ʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʚ ʚʦʧʨʦʩʘʭ ʠ ʥʘʚʳʢʘʭ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʦʤ. ʊʘʢʠʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʚʦʜʠʪʝʣʴʩʢʠʝ ʫʜʦʩʪʦʚʝʨʝʥʠʷ, ʤʝʭʘʥʠʟʘʪʦʨʩʢʠʝ 
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ʫʜʦʩʪʦʚʝʨʝʥʠʷ ʠʣʠ ʫʜʦʩʪʦʚʝʨʝʥʠʷ, ʜʘʶʱʠʝ ʧʨʘʚʦ ʚʣʘʜʝʣʴʮʫ ʫʧʨʘʚʣʷʪʴ 

ʢʦʥʢʨʝʪʥʦʡ ʪʝʭʥʠʢʦʡ. ʆʜʥʘʢʦ ʩʪʦʠʪ ʧʨʦʚʦʜʠʪʴ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʦʙʫʯʝʥʠʷ ʧʦ 

ʚʦʧʨʦʩʘʤ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʮʝʣʦʤ. ʊʘʢʞʝ ʥʝ ʩʪʦʠʪ 

ʧʨʝʥʝʙʨʝʛʘʪʴ ʩʝʟʦʥʥʳʤʠ ʠʥʩʪʨʫʢʪʘʞʘʤʠ ʧʦ ʚʦʧʨʦʩʘʤ ʙʝʟʦʧʘʩʥʦʛʦ ʜʦʨʦʞʥʦʛʦ 

ʜʚʠʞʝʥʠʷ, ʧʨʝʜʨʝʡʩʦʚʳʤʠ ʠʥʩʪʨʫʢʪʘʞʘʤʠ. ʊʘʢʠʝ ʠʥʩʪʨʫʢʪʘʞʠ ʧʦʩʪʦʷʥʥʦ 

ʥʘʧʦʤʠʥʘʶʪ ʨʘʙʦʪʥʠʢʘʤ ʦ ʚʘʞʥʦʩʪʠ ʩʦʙʣʶʜʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʘʚʠʣ. ɼʣʷ 

ʚʥʦʚʴ ʧʨʠʥʷʪʳʭ ʨʘʙʦʪʥʠʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʴ ʩʪʘʞʠʨʦʚʢʫ ʩ 

ʥʘʩʪʘʚʥʠʢʦʤ, ʯʴʠ ʦʧʳʪ ʠ ʥʘʚʳʢʠ ʙʫʜʫʪ ʤʦʪʠʚʠʨʦʚʘʪʴ ʥʦʚʠʯʢʦʚ ʥʘ ʙʝʟʦʧʘʩʥʳʡ 

ʪʨʫʜ. 

ʉʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʚ 

ʚʦʧʨʦʩʘʭ ʩʥʠʞʝʥʠʷ ʨʠʩʢʦʚ ʥʘʩʪʫʧʣʝʥʠʷ ʦʧʘʩʥʦʩʪʠ. ʈʘʙʦʪʦʜʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ 

ʪʱʘʪʝʣʴʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʚʦʧʨʦʩʘʤ ʦʙʝʩʧʝʯʝʥʠʷ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʨʘʙʦʪʥʠʢʦʚ. ʊʘʢ 

ʢʘʢ ʥʦʨʤʳ ʚʳʜʘʯʠ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ 

ʧʨʠʤʝʥʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʨʠʩʢʦʚ ʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʩʧʝʮʠʘʣʴʥʦʡ ʦʮʝʥʢʠ ʫʩʣʦʚʠʡ ʪʨʫʜʘ, ʪʦ ʩʪʦʠʪ ʥʝ ʟʘʙʳʚʘʪʴ ʧʨʦ ʧʝʨʝʩʤʦʪʨ ʨʠʩʢʦʚ, 

ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʨʘʙʦʪʥʠʢʦʚ, ʢʘʢ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʛʨʘʬʠʢ, ʪʘʢ ʠ ʧʦʩʣʝ 

ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ. ʕʪʦ ʧʦʤʦʞʝʪ ʦʙʥʘʨʫʞʠʪʴ ʩʣʘʙʳʝ ʤʝʩʪʘ ʚ ʩʠʩʪʝʤʝ 

ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʦʡ ʪʨʫʜʘ ʠ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʣʞʥʦ ʧʨʦʠʩʭʦʜʠʪʴ 

ʪʦʣʴʢʦ ʧʨʠ ʩʚʦʝʚʨʝʤʝʥʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʦʩʤʦʪʨʝ. ʀʩʧʨʘʚʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʘ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʥʝ ʪʦʣʴʢʦ ʝʛʦ ʙʝʟʦʪʢʘʟʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, 

ʥʦ ʠ ʙʝʟʦʧʘʩʥʦʛʦ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʘ, ʫʧʨʘʚʣʷʶʱʝʛʦ ʜʘʥʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ. 

ʇʦʤʠʤʦ ʚʳʰʝʫʧʦʤʷʥʫʪʦʛʦ ʤʝʪʦʜʘ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʦʧʘʩʥʦʩʪʠ ʜʦ ʥʘʯʘʣʘ 

ʨʘʙʦʪʳ, ʥʝʦʙʭʦʜʠʤʦ ʩʣʝʜʠʪʴ ʠ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʟʜʦʨʦʚʴʷ ʨʘʙʦʪʥʠʢʘ. ʇʨʦʚʝʜʝʥʠʝ 

ʧʨʝʜʨʝʡʩʦʚʳʭ ʦʩʤʦʪʨʦʚ ʩʧʦʩʦʙʩʪʚʫʶʪ ʚʳʷʚʣʝʥʠʶ ʧʨʦʙʣʝʤ ʩʦ ʟʜʦʨʦʚʴʝʤ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝʤ ʪʨʘʚʤʘʪʠʟʤʘ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ. 

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʤʘʨʰʨʫʪʳ ʠ ʫʯʠʪʳʚʘʪʴ ʧʦʛʦʜʥʳʝ 

ʫʩʣʦʚʠʷ. ʇʨʦʩʤʦʪʨ ʩʪʘʪʠʩʪʢʠ ʟʘʪʦʨʦʚ ʠ ʠʟʤʝʥʝʥʠʝ ʤʘʨʰʨʫʪʘ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʫʤʝʥʴʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʦʙʲʝʢʪʦʚ ʩʣʝʞʝʥʠʷ ʟʘ ʚʨʝʤʷ ʧʝʨʝʜʚʠʞʝʥʠʷ, ʯʪʦ 

ʫʚʝʣʠʯʠʪ ʚʨʝʤʷ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʫʩʪʘʣʦʩʪʠ ʨʘʙʦʪʥʠʢʘ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʫʜʦʚʳʤ ʢʦʜʝʢʩʦʤ ʢʘʞʜʳʡ ʨʘʙʦʪʦʜʘʪʝʣʴ ʦʙʷʟʘʥ 

ʧʨʝʜʦʩʪʘʚʠʪʴ ʨʘʙʦʪʥʠʢʫ ʧʝʨʝʨʳʚ ʥʘ ʦʪʜʳʭ ʠ ʦʙʝʜ. ʂʘʞʜʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʜʦʣʞʥʘ 

ʚʳʩʪʨʘʠʚʘʪʴ ʨʝʞʠʤʳ ʪʨʫʜʘ ʠ ʦʪʜʳʭʘ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʣʘʩʩʦʚ 

ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʠ ʠʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʥʝʛʘʪʠʚʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʪʨʫʜ 

ʨʘʙʦʪʥʠʢʘ. 

ʇʦʤʠʤʦ ʠʟʣʦʞʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʦ ʥʦʨʤʠʨʦʚʘʥʠʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦ ʩʪʦʨʦʥʳ ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚ 

ʮʝʣʦʤ. ʊʘʢ ʢʘʢ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʤʳ ʤʦʞʝʤ ʦʢʘʟʘʪʴ ʚʣʠʷʥʠʝ ʥʘ ʦʩʦʟʥʘʥʥʦʩʪʴ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʨʘʙʦʪʥʠʢ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ, ʥʦ 

ʥʝ ʤʦʞʝʤ ʧʦʚʣʠʷʪʴ ʥʘ ʠʥʳʭ ʫʯʘʩʪʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʷʚʣʷʶʪʩʷ ʨʘʙʦʪʥʠʢʘʤʠ 

ʦʨʛʘʥʠʟʘʮʠʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʚʘʨʠʘʥʪ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦ 

ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʜʦʨʦʛʘʤ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʦʣʫʯʝʥʥʦʤ ʦʧʳʪʝ ʚ ɼʊʇ, ʢʦʪʦʨʦʝ 

ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʥʝʩʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. 
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ʉʘʤʦ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʨʦʠʩʰʝʩʪʚʠʝ ʧʨʦʠʟʦʰʣʦ ʧʨʠ ʩʣʝʜʫʶʱʠʭ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ: ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʨʦʤʳʚʢʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʠ ʘʚʪʦʤʦʙʠʣʴʥʦʡ 

ʜʦʨʦʛʠ ʧʦʩʨʝʜʩʪʚʦʤ ʪʠʭʦʭʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʪʨʘʢʪʦʨʘ çɹʝʣʘʨʫʩè 

ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʪʨʘʢʪʦʨʠʩʪʘ. ʊʨʘʢʪʦʨ ʜʚʠʛʘʣʩʷ ʧʦ ʢʨʘʡʥʝʡ ʧʨʘʚʦʡ ʧʦʣʦʩʝ ʠ 

ʧʨʦʠʟʚʦʜʠʣ ʧʦʣʠʚʘʥʠʝ ʜʦʨʦʛʠ. ʊʝʤ ʚʨʝʤʝʥʝʤ ʘʚʪʦʤʦʙʠʣʴ ʚʥʝʜʦʨʦʞʥʳʡ ʊʘʥʢ-

500 ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʣʠʮʘ, ʥʝ ʷʚʣʷʶʱʝʛʦʩʷ ʨʘʙʦʪʥʠʢʦʤ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʦʚʝʨʰʘʣ 

ʤʘʥʝʚʨ ʦʙʛʦʥ ʠ, ʥʝ ʟʘʤʝʪʠʚ ʪʠʭʦʭʦʜʥʫʶ ʪʝʭʥʠʢʫ, ʩʪʦʣʢʥʫʣʩʷ ʩ ʪʨʘʢʪʦʨʦʤ. ʅʝ 

ʩʤʦʪʨʷ ʥʘ ʩʠʛʥʘʣʴʥʳʡ ʤʘʷʯʦʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʢʘʢ ʥʘʜ ʧʨʠʮʝʧʦʤ-ʙʦʯʢʦʡ, ʪʘʢ ʠ 

ʥʘ ʢʨʳʰʝ ʩʘʤʦʛʦ ʪʨʘʢʪʦʨʘ, ʘ ʪʘʢʞʝ ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʚʠʜ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʦʛʨʘʥʠʯʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠ ʫʢʘʟʘʥʠʷ ʩʪʦʨʦʥʳ ʦʙʲʝʟʜʘ 

ʪʨʘʥʩʧʦʨʪʘ, ʚʦʜʠʪʝʣʴ, ʫʧʨʘʚʣʷʶʱʠʡ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʨʝʜʩʪʚʦʤ ʊʘʥʢ-500 ʥʝ ʩʤʦʛ 

ʟʘʤʝʪʠʪʴ ʪʠʭʦʭʦʜʥʫʶ ʪʝʭʥʠʢʫ, ʪʘʢ ʢʘʢ ʜʣʷ ʦʙʛʦʥʘ ʦʥ ʧʝʨʝʩʪʨʘʠʚʘʣʩʷ ʚʧʨʘʚʦ ʠ 

ʥʝ ʚʠʜʝʣ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʤʘʥʝʚʨʘ ʪʠʭʦʭʦʜʥʦʝ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜʩʪʚʦ. ʉʭʝʤʘ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʜʦ ʩʪʦʣʢʥʦʚʝʥʠʷ ʫʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. 

 

 
ʈʠʩ. 3. ʉʭʝʤʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ɼʊʇ 

 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʨʠʩʢʘ ʦʧʘʩʥʦʩʪʠʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʜʠʢʪʠʚʥʳʡ ʧʦʜʭʦʜ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʭ ʤʝʨ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ ʠʣʠ ʠʩʢʣʶʯʝʥʠʶ ʧʨʦʷʚʣʝʥʠʷ ʦʧʘʩʥʦʩʪʠ. 

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤʘʭ, ʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ 

ʦʧʦʚʝʱʝʥʠʷ ʧʦ ʩʢʦʨʦʩʪʥʦʤʫ ʨʝʞʠʤʫ ʢʘʞʜʦʡ ʧʦʣʦʩʳ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ. ʊʘʢ, 

ʜʦʧʦʣʥʠʚ ʪʘʙʣʦ ʢʦʥʪʨʦʣʷ ʩʢʦʨʦʩʪʠ, ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ ʟʥʘʢʘʤ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩʠʩʪʝʤʫ, ʫʢʘʟʳʚʘʶʱʫʶ ʥʘ ʦʩʦʙʝʥʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚ ʢʘʢʦʤ-

ʣʠʙʦ ʨʷʜʫ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ. 
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ʉʘʤʦ ʪʘʙʣʦ ʢʦʥʪʨʦʣʷ ʩʢʦʨʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʜʘʨ ʢʦʥʪʨʦʣʷ 

ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʠ ʜʚʫʭʮʚʝʪʥʳʡ ʜʠʩʧʣʝʡ, ʦʪʨʘʞʘʶʱʠʡ 

ʠʟʤʝʨʝʥʥʫʶ ʩʢʦʨʦʩʪʴ ʥʘ ʫʯʝʪʥʦʤ ʫʯʘʩʪʢʝ ʩʙʦʨʘ ʜʘʥʥʳʭ (ʨʠʩ. 4). 

 

 

ʈʠʩ. 4. ʊʘʙʣʦ ʢʦʥʪʨʦʣʷ ʩʢʦʨʦʩʪʠ 
 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʫʯʘʩʪʥʠʢʦʚ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʦʙ 

ʦʪʣʠʯʘʶʱʝʡʩʷ ʩʢʦʨʦʩʪʠ ʦʪ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʜʚʠʞʝʥʠʷ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ 

ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʴ ʪʘʙʣʦ ʠʥʜʠʢʘʪʦʨʘʤʠ, ʠʤʝʶʱʠʤʠ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʠ ʨʘʟʙʠʪʴ ʥʘ ʩʝʢʮʠʠ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʫʩʪʨʦʡʩʪʚʦ ʩʯʝʪʘ 

ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʠ ʫʩʪʨʦʡʩʪʚʦ ʩʨʘʚʥʝʥʠʷ ʩʢʦʨʦʩʪʝʡ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʩʨʘʚʥʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦ ʩʢʦʨʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʩʦ ʩʨʝʜʥʝʡ 

ʩʢʦʨʦʩʪʴʶ ʧʦʪʦʢʘ, ʨʘʩʩʯʠʪʘʥʥʦʡ ʙʝʟ ʫʯʝʪʘ ʩʢʦʨʦʩʪʠ ʜʘʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʏʘʩʪʴ 

ʘʣʛʦʨʠʪʤʘ ʢʦʥʪʨʦʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʠʤʝʥʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʩʧʝʢʪʘ ʘʧʧʘʨʘʪʘ, 

ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 5. 

 

 

ʈʠʩ. 5. ɸʣʛʦʨʠʪʤ ʩʨʘʚʥʝʥʠʷ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʠʤʝʨʝ 
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ʉʝʢʮʠʠ ʜʦʣʞʥʳ ʦʪʦʙʨʘʞʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʘʞʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ: ʮʚʝʪ, 

ʦʪʨʘʞʘʶʱʠʡ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʠʪʫʘʮʠʶ ʥʘ ʜʦʨʦʛʝ, ʘ ʪʘʢʞʝ ʠʥʜʠʢʘʪʦʨ, ʢʦʪʦʨʳʡ 

ʦʪʦʙʨʘʞʘʝʪ ʦʪʣʠʯʥʫʶ ʩʢʦʨʦʩʪʴ ʦʪ ʧʦʪʦʢʘ ʜʚʠʞʝʥʠʷ ʤʘʰʠʥ (ʨʠʩ. 6). 

 

 

ʈʠʩ. 6. ʇʨʝʜʣʘʛʘʝʤʳʝ ʩʝʢʮʠʠ ʥʘ ʪʘʙʣʦ 
 

ʎʚʝʪ, ʢʦʪʦʨʳʡ ʦʪʦʙʨʘʞʘʝʪʩʷ, ʟʘʚʠʩʠʪ ʦʪ ʩʨʘʚʥʝʥʠʷ ʩʢʦʨʦʩʪʝʡ. 

ʇʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʚʳʙʠʨʘʪʴ ʮʚʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʣʠʥʳ ʝʛʦ ʚʦʣʥʳ ʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʩʨʘʚʥʝʥʠʷ ʩʢʦʨʦʩʪʝʡ. ɼʣʷ ʩʢʦʨʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʤʘʰʠʥʳ, 

ʤʝʥʴʰʝʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦʪʦʢʘ, ʣʫʯʰʝ ʚʳʙʨʘʪʴ ʮʚʝʪ ʩ ʥʘʠʙʦʣʴʰʝʡ ʜʣʠʥʦʡ 

ʚʦʣʥʳ, ʯʪʦʙʳ ʫʯʘʩʪʥʠʢʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʨʘʥʴʰʝ ʫʚʠʜʝʣʠ ʩʠʛʥʘʣ ʠ ʙʳʣʠ 

ʛʦʪʦʚʳ ʩʥʠʞʘʪʴ ʩʚʦʶ ʩʢʦʨʦʩʪʴ. ɼʣʷ ʩʢʦʨʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʤʘʰʠʥʳ, 

ʙʦʣʴʰʝʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦʪʦʢʘ, ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʮʚʝʪ ʩʦ ʩʨʝʜʥʝʡ ʜʣʠʥʦʡ 

ʚʦʣʥʳ, ʘ ʜʣʷ ʨʘʚʥʳʭ ʩʢʦʨʦʩʪʝʡ ʚʳʙʠʨʘʪʴ ʮʚʝʪ ʩ ʥʘʠʤʝʥʴʰʝʡ ʜʣʠʥʦʡ ʚʦʣʥʳ. 

ʀʥʜʠʢʘʪʦʨ ʦʪʦʙʨʘʞʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʣʠʯʠʠ ʚʧʝʨʝʜʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʩʨʝʜʩʪʚʘ ʩʦ ʩʢʦʨʦʩʪʴʶ, ʦʪʣʠʯʥʦʡ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦʪʦʢʘ. ʎʚʝʪ 

ʠʥʜʠʢʘʪʦʨʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʪʦʙʨʘʞʘʝʤʦʤʫ ʥʘ ʪʘʙʣʦ ʮʚʝʪʫ. ʊʦ ʝʩʪʴ ʧʨʠ ʥʘʣʠʯʠʠ 

ʪʠʭʦʭʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʚʧʝʨʝʜʠ ʥʘ ʪʘʙʣʦ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʘʜ 

ʜʘʥʥʦʡ ʧʦʣʦʩʦʡ ʜʚʠʞʝʥʠʷ, ʟʘʤʠʛʘʝʪ ʠʥʜʠʢʘʪʦʨ. 

ʊʘʢ ʧʨʠ ʧʝʨʝʩʪʨʦʝʥʠʷʭ ʚʦʜʠʪʝʣʠ ʩʤʦʛʫʪ ʧʦʥʷʪʴ, ʢʘʢʘʷ ʜʦʨʦʞʥʘʷ ʩʠʪʫʘʮʠʷ 

ʥʘ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʦʣʦʩʝ ʜʚʠʞʝʥʠʷ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ çʆ ʧʨʘʚʠʣʘʭ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷè 

ʦʪ 23.10.1993  ̄1090 // ʉʇʉ çʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩè. 

2. ʇʨʠʢʘʟ ʄʠʥʪʨʘʥʩʘ ʈʌ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʦʨʷʜʢʘ ʧʨʦʭʦʞʜʝʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʪʙʦʨʘ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʨʘʙʦʪʥʠʢʘʤʠ, ʧʨʠʥʠʤʘʝʤʳʤʠ ʥʘ ʨʘʙʦʪʫ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʫʶ ʩ 

ʜʚʠʞʝʥʠʝʤ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 
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ʠ ʛʦʨʦʜʩʢʦʛʦ ʥʘʟʝʤʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘè ʦʪ 29.07.2020 

 ̄264 // ʉʇʉ çʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩè. 

3. ʇʨʠʢʘʟ ʄʠʥʪʨʘʥʩʘ ʈʌ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘʚʠʣ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʝʚʦʟʦʢ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʠ ʛʦʨʦʜʩʢʠʤ 

ʥʘʟʝʤʥʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤè ʦʪ 30.04.2021  ̄ 145 // ʉʇʉ 

çʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩè. 

4. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ çʆ ʧʦʨʷʜʢʝ ʦʙʫʯʝʥʠʷ ʧʦ ʦʭʨʘʥʝ 

ʪʨʫʜʘ ʠ ʧʨʦʚʝʨʢʠ ʟʥʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʦʭʨʘʥʳ ʪʨʫʜʘè ʦʪ 24.12.2021 

 ̄2464 // ʉʇʉ çʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩè. 

5. ʇʨʠʢʘʟ ʄʠʥʟʜʨʘʚʘ ʈʌ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʦʨʷʜʢʘ ʠ ʧʝʨʠʦʜʠʯʥʦʩʪʠ 

ʧʨʦʚʝʜʝʥʠʷ ʧʨʝʜʩʤʝʥʥʳʭ, ʧʨʝʜʨʝʡʩʦʚʳʭ, ʧʦʩʣʝʩʤʝʥʥʳʭ, ʧʦʩʣʝʨʝʡʩʦʚʳʭ 

ʤʝʜʠʮʠʥʩʢʠʭ ʦʩʤʦʪʨʦʚ, ʤʝʜʠʮʠʥʩʢʠʭ ʦʩʤʦʪʨʦʚ ʚ ʪʝʯʝʥʠʝ ʨʘʙʦʯʝʛʦ ʜʥʷ 

(ʩʤʝʥʳ) ʠ ʧʝʨʝʯʥʷ ʚʢʣʶʯʘʝʤʳʭ ʚ ʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡè ʦʪ 30.05.2023 

 ̄266ʅ // ʉʇʉ çʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩè. 

6. ʊʨʫʜʦʚʦʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 30.12.2001  ̄ 197-ʌɿ 

(ʨʝʜ. ʦʪ 01.03.2025) // ʉʇʉ çʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩè. 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʝ: 

ɼʦʥʮʦʚʘ ʉʚʝʪʣʘʥʘ ɽʚʛʝʥʴʝʚʥʘ ï ʩʪʫʜʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ 

çʉʊɸʅʂʀʅè. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ʀʚʘʥʦʚʘ ʅʘʪʘʣʴʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ 

çʉʊɸʅʂʀʅè. 
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ʄʋʉʆʈ ɺ ʉʊʀʃʔ: ʕʂʆ-ʊɺʆʈʏɽʉʊɺʆ ɺ ɼʆʄɸʐʅʀʍ       

ʋʉʃʆɺʀʗʍ 

ɽʣʠʩʝʝʚʘ ɽ. ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʪ.ʥ., ʧʨʦʬ. ʐʚʘʨʮʙʫʨʛ ʃ. ʕ. 

ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʢʘʢ ʦʙʨʘʟʦʚʳʚʘʶʱʠʝʩʷ ʦʪʭʦʜʳ ʠ 

ʪʝʥʜʝʥʮʠʷ ʢ ʨʘʟʚʠʪʠʶ ʵʢʦʣʦʛʠʠ ʩʪʘʣʠ ʚʣʠʷʪʴ ʥʘ ʤʦʜʫ ʠ ʤʠʨ ʚ ʮʝʣʦʤ, ʩʪʘʣʠ 

ʛʝʥʝʨʘʪʦʨʦʤ ʥʦʚʳʭ ʠʜʝʡ ʚ ʩʬʝʨʝ ʜʠʟʘʡʥʘ.  ʇʨʦʚʝʜʝʥ ʵʢʩʧʝʨʠʤʝʥʪ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʦʧʠʩʘʥ ʚʘʨʠʘʥʪ ʧʝʨʝʨʘʙʦʪʢʠ ʨʘʟʣʠʯʥʦʛʦ ʤʫʩʦʨʘ, 

ʜʦʩʪʫʧʥʳʡ ʢʘʞʜʦʤʫ ʯʝʣʦʚʝʢʫ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʦʧʠʩʘʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʩʪʘʥʦʚʣʝʥʘ ʘʣʴʪʝʨʥʘʪʠʚʘ ʧʨʠʚʳʯʥʦʤʫ ʠʟʙʘʚʣʝʥʠʶ 

ʦʪ ʦʪʭʦʜʦʚ, ʚʳʷʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦʚʪʦʨʥʦʛʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʝʨʝʨʘʙʦʪʢʘ, ʦʪʭʦʜʳ, ʘʢʩʝʩʩʫʘʨʳ, ʤʫʩʦʨ, ʵʢʦʣʦʛʠʷ, 

ʤʦʜʘ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʦʠʩʢʫ ʥʦʚʳʭ ʨʝʰʝʥʠʡ 

ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʦʪʭʦʜʦʚ. ʅʘ ʧʫʪʠ ʢ ʵʪʦʤʫ ʵʢʦʣʦʛʠʷ ʩʪʘʣʘ ʛʣʦʙʘʣʴʥʳʤ ʪʨʝʥʜʦʤ, 

ʢʦʪʦʨʳʡ ʢʦʩʥʫʣʩʷ ʠ ʠʥʜʫʩʪʨʠʠ ʤʦʜʳ, ʟʘʩʪʘʚʠʚ ʝʸ ʠʩʢʘʪʴ ʥʦʚʳʝ ʧʫʪʠ ʨʘʟʚʠʪʠʷ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʤʠʥʠʤʠʟʘʮʠʠ ʚʨʝʜʘ ʧʨʠʨʦʜʝ ʠ ʧʨʠʚʣʝʯʝʥʠʠ ʚʥʠʤʘʥʠʷ ʢ 

ʨʘʟʫʤʥʦʤʫ ʧʦʪʨʝʙʣʝʥʠʶ. ʇʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʤʦʛʘʝʪ ʩʦʟʜʘʚʘʪʴ ʥʦʚʫʶ 

ʫʥʠʢʘʣʴʥʫʶ ʧʨʦʜʫʢʮʠʶ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʚʨʝʜʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʝʪ ʝʱʝ ʦʜʠʥ ʚʘʨʠʘʥʪ ʵʢʦʣʦʛʠʯʥʦʡ 

ʧʝʨʝʨʘʙʦʪʢʠ. 

ʗʨʢʠʤʠ ʧʨʠʤʝʨʘʤʠ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʶʪʩʷ ʙʨʝʥʜʳ, 

ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʝʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʧʝʨʝʨʘʙʦʪʢʝ ʩʪʘʨʳʭ ʪʢʘʥʝʡ, ʧʣʘʩʪʠʢʘ, 

ʤʘʢʫʣʘʪʫʨʳ ʚ ʩʦʟʜʘʥʠʠ ʥʦʚʦʡ ʦʜʝʞʜʳ ʠ ʘʢʩʝʩʩʫʘʨʦʚ. ʕʪʦ ʚʳʛʦʜʥʦ ʜʣʷ ʢʨʫʧʥʳʭ 

ʢʦʤʧʘʥʠʡ ʥʝ ʪʦʣʴʢʦ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʥʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ. 

ʈʝʩʘʡʢʣʠʥʛ ʧʦʤʦʛʘʝʪ ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʦʩʢʦʣʴʢʫ ʩʳʨʴʝ 

ʧʦʣʫʯʘʝʪʩʷ ʜʝʰʝʚʣʝ, ʯʝʤ ʧʦʢʫʧʢʘ ʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ [1]. 

ɼʘʥʥʳʝ ʩʫʞʜʝʥʠʷ ʟʘʩʪʘʚʣʷʶʪ ʟʘʜʫʤʘʪʴʩʷ ʠ ʧʦʪʨʝʙʠʪʝʣʷ. 

ʉʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʨʦʩʩʠʷʥʠʥ, ʧʦ ʜʘʥʥʳʤ ʈʦʩʧʨʠʨʦʜʥʘʜʟʦʨʘ, ʝʞʝʜʥʝʚʥʦ 

ʧʨʦʠʟʚʦʜʠʪ 0,9 ʢʛ ʤʫʩʦʨʘ. ʕʪʦ ʦʢʦʣʦ 325 ʢʛ ʚ ʛʦʜ. ʉʨʝʜʠ ʥʠʭ ʧʨʠʤʝʨʥʦ 20 % ï 

ʙʫʤʘʛʘ ʠ ʢʘʨʪʦʥ, 17 % ï ʩʪʝʢʣʦ, ʘ ʦʪʭʦʜʦʚ ʧʣʘʩʪʤʘʩʩ ʢʦʣʠʯʝʩʪʚʦʤ ʥʘ ʜʫʰʫ 

ʥʘʩʝʣʝʥʠʷ ʦʪ 7,80 ʜʦ 16,17 (ʚ ʩʨʝʜʥʝʤ 11,71) ʢʛ ʚ ʛʦʜ. ɺʤʝʩʪʦ ʪʦʛʦ ʯʪʦʙʳ 

ʦʪʧʨʘʚʣʷʪʴ ʵʪʦʪ ʤʫʩʦʨ ʥʘ ʩʚʘʣʢʫ, ʢʘʞʜʳʡ ʠʟ ʥʘʩ ʤʦʞʝʪ ʧʦʜʦʡʪʠ ʢ ʚʦʧʨʦʩʫ 

ʧʝʨʝʨʘʙʦʪʢʠ ʪʘʢʞʝ ʢʨʝʘʪʠʚʥʦ, ʢʘʢ ʤʥʦʛʠʝ ʜʠʟʘʡʥʝʨʳ ʠ ʵʢʦ-ʙʠʟʥʝʩʤʝʥʳ ʧʦ 

ʚʩʝʤʫ ʤʠʨʫ. ʆʜʠʥ ʠʟ ʪʘʢʠʭ ʩʧʦʩʦʙʦʚ ʙʳʣ ʨʘʩʩʤʦʪʨʝʥ ʣʠʯʥʦ ʤʥʦʡ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʤʦʜʥʦʛʦ ʘʢʩʝʩʩʫʘʨʘ ʠʟ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʘʡʜʝʥʥʳʭ ʜʦʤʘ [2, 3]. 
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ʅʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʷ ʚʳʷʩʥʠʣʘ, ʢʘʢʦʡ ʧʨʦʜʫʢʪ ʥʫʞʝʥ ʠʤʝʥʥʦ ʤʥʝ. 

ʆʧʨʝʜʝʣʠʚʰʠʩʴ, ʯʪʦ ʩʦʟʜʘʚʘʪʴʩʷ ʙʫʜʝʪ ʠʤʝʥʥʦ ʩʫʤʢʘ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ 

ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʥʮʝʧʮʠʶ ʠ ʧʦʜʦʙʨʘʪʴ ʤʘʪʝʨʠʘʣʳ (ʨʠʩ. 1). ʄʥʦʶ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ: ʧʨʦʚʦʣʦʢʘ (ʩʨʝʜʥʝʡ ʪʦʣʱʠʥʳ, ʯʪʦʙʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʜʘʚʘʪʴ ʬʦʨʤʫ), ʫʧʘʢʦʚʦʯʥʘʷ ʧʦʣʠʵʪʠʣʝʥʦʚʘʷ ʧʣʝʥʢʘ, 

ʧʣʘʩʪʠʢʦʚʘʷ ʙʫʪʳʣʢʘ. ɺ ʜʦʧʦʣʥʝʥʠʠ ʢ ʵʪʦʤʫ ʪʘʢʞʝ ʧʦʥʘʜʦʙʠʣʠʩʴ: ʩʫʧʝʨʢʣʝʡ, 

ʥʠʪʢʠ ʠ ʠʛʦʣʢʘ, ʩʧʠʯʢʠ, ʥʦʞʥʠʮʳ, ʩʠʥʪʝʧʦʥ. 

 

 

ʈʠʩ. 1. ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʫʤʢʠ 
 

ʐʘʛʠ ʠʟʛʦʪʦʚʣʝʥʠʷ: 

1. ʇʦʜʛʦʪʦʚʢʘ ʦʩʥʦʚʳ. 

ʅʘʡʜʝʥʥʘʷ ʧʨʦʚʦʣʦʢʘ ʧʦʩʣʫʞʠʣʘ ʢʘʨʢʘʩʦʤ ʜʣʷ ʙʫʜʫʱʝʡ ʩʫʤʢʠ. ʅʝʩʢʦʣʴʢʦ 

ʧʨʫʪʢʦʚ, ʩʛʠʙʘʝʤʳʭ ʧʦʜ ʞʝʣʘʝʤʫʶ ʬʦʨʤʫ, ʩʦʝʜʠʥʷʝʤ ʜʨʫʛ ʩ ʜʨʫʛʦʤ 

ʧʝʨʝʢʨʫʯʠʚʘʷ ʢʦʥʮʳ ʪʘʢ, ʯʪʦʙʳ ʩʮʝʧʣʝʥʠʝ ʙʳʣʦ ʧʨʦʯʥʳʤ, ʥʦ ʢʦʥʮʳ ʥʝ ʪʦʨʯʘʣʠ 

ʥʘʨʫʞʫ. ʇʨʠ ʞʝʣʘʥʠʠ ʧʨʦʚʦʣʦʢʫ ʤʦʞʥʦ ʧʦʢʨʘʩʠʪʴ ʚ ʮʚʝʪ ʩʪʝʥʦʢ ʩʫʤʢʠ ʜʣʷ 

ʤʝʥʴʰʝʡ ʟʘʤʝʪʥʦʩʪʠ. 

2. ʀʟʛʦʪʦʚʣʝʥʠʝ ʜʥʘ ʠ ʩʪʝʥʦʢ. 

ɼʥʦ ʠ ʩʪʝʥʢʠ ʩʫʤʢʠ ʩʦʟʜʘʚʘʣʠʩʴ ʠʟ ʫʧʘʢʦʚʦʯʥʦʡ ʧʣʝʥʢʠ, ʩʣʦʞʝʥʥʦʡ ʚ 

ʥʝʩʢʦʣʴʢʦ ʩʣʦʝʚ ʜʣʷ ʙʦʣʴʰʝʡ ʧʣʦʪʥʦʩʪʠ ʠ ʧʨʦʯʥʦʩʪʠ. ʏʪʦʙʳ ʧʨʠʢʨʝʧʠʪʴ 

ʤʘʪʝʨʠʘʣ ʢ ʤʝʪʘʣʣʠʯʝʩʢʦʤʫ ʢʘʨʢʘʩʫ, ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʠʪʢʠ. ʇʣʝʥʢʘ ʥʘʰʠʚʘʣʘʩʴ 

ʥʘ ʧʨʦʚʦʣʦʢʫ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʙʳʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʠʪʴ ʚʥʫʪʨʴ 

ʩʠʥʪʝʧʦʥ ʜʣʷ ʧʨʠʜʘʥʠʷ ʤʷʛʢʦʩʪʠ ʠ ʪʦʣʴʢʦ ʧʦʪʦʤ ʟʘʢʨʝʧʣʷʣʘʩʴ ʧʦʣʥʦʩʪʴʶ. 
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3. ʉʦʟʜʘʥʠʝ ʨʫʯʝʢ ʩʫʤʢʠ. 

ʋʧʘʢʦʚʦʯʥʘʷ ʧʣʝʥʢʘ ʪʘʢʞʝ ʧʦʩʣʫʞʠʣʘ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʫʯʝʢ 

ʤʦʝʛʦ ʘʢʩʝʩʩʫʘʨʘ. ʅʘʨʝʟʘʥʥʳʝ ʧʦʣʦʩʳ ʙʳʣʠ ʧʝʨʝʧʣʝʪʝʥʳ ʚ ʰʠʨʦʢʫʶ ʢʦʩʫ, ʘ 

ʟʘʪʝʤ ʧʨʠʢʨʝʧʣʝʥʳ ʥʘ ʢʣʝʡ ʥʘ ʚʥʫʪʨʝʥʥʶʶ ʯʘʩʪʴ ʩʫʤʢʠ. ʈʫʯʢʠ ʧʦʣʫʯʠʣʠʩʴ 

ʜʦʩʪʘʪʦʯʥʦ ʢʨʝʧʢʠʝ ʠ ʵʣʘʩʪʠʯʥʳʝ, ʘ ʪʘʢʞʝ ʠʭ ʣʝʛʢʦʩʪʴ ʠ ʚʦʟʜʫʰʥʦʩʪʴ ʭʦʨʦʰʦ 

ʧʦʜʭʦʜʠʣʘ ʢ ʜʠʟʘʡʥʫ. 

4. ʋʢʨʘʰʝʥʠʝ. 

ʌʠʥʘʣʴʥʳʤ ʵʪʘʧʦʤ ʩʪʘʣʦ ʦʬʦʨʤʣʝʥʠʝ ʠʟʜʝʣʠʷ. ɼʣʷ ʵʪʦʛʦ ʧʦʥʘʜʦʙʠʣʩʷ 

ʩʘʤʳʡ ʧʦʧʫʣʷʨʥʳʡ ʦʪʭʦʜ ï ʧʣʘʩʪʠʢʦʚʘʷ ʙʫʪʳʣʢʘ. ʀʩʧʦʣʴʟʫʷ ʥʦʞʥʠʮʳ, 

ʥʘʨʝʟʘʝʤ ʙʫʪʳʣʢʫ ʥʘ ʬʠʛʫʨʳ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʠ ʨʘʟʤʝʨʦʚ. ɼʘʣʝʝ ʥʘ ʦʛʥʝ 

ʘʢʢʫʨʘʪʥʦ ʧʦʜʧʣʘʚʣʷʝʤ ʢʨʘʷ ʥʘʰʠʭ ʬʠʛʫʨ. ʆʪ ʥʘʛʨʝʚʘʥʠʷ ʧʣʘʩʪʠʢ ʧʨʠʥʠʤʘʝʪ 

ʧʨʠʯʫʜʣʠʚʳʝ ʬʦʨʤʳ, ʧʨʝʚʨʘʱʘʷʩʴ ʚ ʠʟʳʩʢʘʥʥʳʝ ʣʝʧʝʩʪʢʠ, ʜʦʙʘʚʣʷʷ 

ʫʥʠʢʘʣʴʥʦʩʪʠ ʠʟʜʝʣʠʶ. ʕʪʠ çʣʝʧʝʩʪʢʠè ʩ ʧʦʤʦʱʴʶ ʢʣʝʷ ʧʨʠʢʨʝʧʣʷʶʪʩʷ ʢ 

ʣʠʮʝʚʦʡ ʩʪʦʨʦʥʝ ʩʫʤʢʠ, ʬʦʨʤʠʨʫʷ ʞʝʣʘʝʤʳʡ ʨʝʣʴʝʬ ʠ ʨʠʩʫʥʦʢ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʤʝʥʷ ʧʦʣʫʯʠʣʦʩʴ ʩʦʟʜʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʩʫʤʢʫ ʠʟ 

ʙʳʪʦʚʦʛʦ ʤʫʩʦʨʘ, ʢʦʪʦʨʘʷ ʧʨʠ ʥʝʢʦʪʦʨʦʡ ʜʦʨʘʙʦʪʢʝ ʤʦʞʝʪ ʩʪʘʪʴ ʧʦʚʩʝʜʥʝʚʥʳʤ 

ʘʢʩʝʩʩʫʘʨʦʤ (ʨʠʩ. 2). 

 

ʘ)  

ʙ)  ʚ)  

ʈʠʩ. 2. ʀʪʦʛʦʚʳʡ ʚʘʨʠʘʥʪ ʩʫʤʢʠ 
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ʀʟ ʜʘʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʣʝʜʫʝʪ, ʯʪʦ, ʩʦʟʜʘʚʘʷ ʩʦʙʩʪʚʝʥʥʳʝ ʚʝʱʠ ʠʟ 

ʙʳʪʦʚʦʛʦ ʤʫʩʦʨʘ, ʚʳ ʤʦʞʝʪʝ ʩʪʘʪʴ ʯʘʩʪʴʶ ʜʚʠʞʝʥʠʷ ʧʦ ʟʘʱʠʪʝ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʠ ʫʤʝʥʴʰʠʪʴ ʩʚʦʝ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʠʨʦʜʫ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʣʝʟʥʳʭ ʧʨʝʜʤʝʪʦʚ ï ʧʨʘʢʪʠʯʥʳʡ ʩʧʦʩʦʙ 

ʚʥʝʩʪʠ ʚʢʣʘʜ ʚ ʩʦʭʨʘʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʦʛʘʪʠʪʴ 

ʠʥʪʝʨʴʝʨ ʩʦʙʩʪʚʝʥʥʦʛʦ ʞʠʣʠʱʘ ʫʥʠʢʘʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʜʝʢʦʨʘ, ʘ ʩʚʦʡ 

ʛʘʨʜʝʨʦʙ ʫʥʠʢʘʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʦʜʝʞʜʳ, ʘ ʚʦʟʤʦʞʥʦ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʧʦʩʪʨʦʠʪʴ ʥʘ ʵʪʦʤ ʙʠʟʥʝʩ ʠʣʠ ʩʜʝʣʘʪʴ ʧʨʦʨʳʚ ʚ ʠʥʜʫʩʪʨʠʠ ʤʦʜʳ. ʇʨʝʚʨʘʱʝʥʠʝ 

ʤʫʩʦʨʘ ʚʦ ʯʪʦ-ʪʦ ʮʝʥʥʦʝ ʧʦʤʦʛʘʝʪ ʨʘʟʚʠʚʘʪʴ ʪʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʵʢʦʥʦʤʠʪ 

ʨʝʩʫʨʩʳ ʠ ʩʦʢʨʘʱʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʦʪʭʦʜʦʚ, ʦʪʧʨʘʚʣʷʝʤʳʭ ʥʘ ʩʚʘʣʢʫ. ʊʘʢʦʡ 

ʧʦʜʭʦʜ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʩʦʟʥʘʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʧʦʪʨʝʙʣʝʥʠʶ ʠ 

ʵʢʦʣʦʛʠʯʥʦʡ ʢʫʣʴʪʫʨʝ ʞʠʟʥʠ. 

ʇʝʨʝʨʘʙʦʪʢʘ ʦʪʭʦʜʦʚ ʜʦʤʘ ï ʵʪʦ ʧʨʦʩʪʦʡ ʠ ʜʦʩʪʫʧʥʳʡ ʩʧʦʩʦʙ ʧʦʜʜʝʨʞʘʪʴ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʥʘʰʝʡ ʧʣʘʥʝʪʳ ʠ ʦʛʨʦʤʥʳʡ ʰʘʛ ʥʘ ʧʫʪʠ ʢ 

ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʙʫʜʫʱʝʤʫ ʜʣʷ ʥʘʰʝʡ ʩʪʨʘʥʳ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɽʣʠʩʝʝʚʘ ɽ.ʉ. ʈʝʩʘʡʢʣʠʥʛ: ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʩʢʫʩʩʪʚʘ ʠ ʙʠʟʥʝʩʘ 
// ʇʨʦʠʟʚʦʜʩʪʚʦ. ʊʝʭʥʦʣʦʛʠʷ. ʕʢʦʣʦʛʠʷ ï ʇʈʆʊʕʂô24: ʩʙʦʨʥʠʢ ʪʨʫʜʦʚ 

ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʤʦʣʦʜʸʞʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ / ʧʦʜ ʨʝʜ. ɽ.ɺ. ɹʫʪʨʠʤʦʚʦʡ, 

ʃ.ʕ. ʐʚʘʨʮʙʫʨʛʘ. ï ʄʦʩʢʚʘ: ʌɻɹʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, 2024. ï 

ʉ. 214ï217. 

2. ʈʦʩʩʠʶ ʧʦʩʪʘʚʠʣʠ ʥʘ ʧʷʪʦʝ ʤʝʩʪʦ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʟʘʛʨʷʟʥʷʝʤʳʭ ʦʪʭʦʜʦʚ 
ʧʣʘʩʪʤʘʩʩ / Plastinfo [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://plastinfo.ru/information/news/54130_10.10.2024/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

10.10.2024). 

3. ʉʢʦʣʴʢʦ ʤʫʩʦʨʘ ʧʨʦʠʟʚʦʜʠʪ ʪʠʧʠʯʥʳʡ ʨʦʩʩʠʷʥʠʥ / ʊ-ɾ [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://t-j.ru/garbage/#two (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

25.07.2025). 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʝ: 

ɽʣʠʩʝʝʚʘ ɽʣʝʥʘ ʉʝʨʛʝʝʚʥʘ ï ʩʪʫʜʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ  çʉʊɸʅʂʀʅè. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ʐʚʘʨʮʙʫʨʛ ʃʝʦʥʠʜ ʕʬʨʘʠʤʦʚʠʯ ï ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʠʡ 

ʢʘʬʝʜʨʦʡ ʀʅʕɹ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè. 
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ɼʀʅɸʄʀʏɽʉʂʀɽ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ ɺʆ ɺʈɽʄʗ ɹʋʈɽʅʀʗ 

ɿʘʙʦʨʦʚʩʢʠʡ ʊ. 

ʇʦʟʥʘʥʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʇʦʟʥʘʥʴ, ʇʦʣʴʰʘ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʜʠʥʘʤʠʢʠ 

ʧʨʦʮʝʩʩʘ ʩʚʝʨʣʝʥʠʷ ʥʘ ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝ ʪʝʣʘ ʠ ʜʨʫʛʠʝ ʷʚʣʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ 

ʚ ʥʸʤ. ʉʠʣʳ ʨʝʟʘʥʠʷ ʠʛʨʘʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ, ʧʨʠʚʦʜʷ ʢ 

ʧʦʛʨʝʰʥʦʩʪʷʤ ʚ ʧʨʦʮʝʩʩʝ ʩʚʝʨʣʝʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʚʳʚʦʜʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʥʘʤʠʢʘ ʧʨʦʮʝʩʩʘ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʙʫʨʝʥʠʝ. 

 

ɺʚʝʜʝʥʠʝ 
ɺ ʧʨʦʮʝʩʩʝ ʩʚʝʨʣʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʟʥʠʢʘʝʪ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʠʣ 

ʨʝʟʘʥʠʷ, ʪʝʧʣʘ ʠ ʚʠʙʨʘʮʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʩʘʤʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ [1]. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʨʘʚʥʦʤʝʨʥʦʤʫ ʨʝʟʘʥʠʶ ʤʘʪʝʨʠʘʣʘ ʚʩʣʝʜʩʪʚʠʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʨʮʠʘʣʴʥʳʭ ʩʠʣ ʨʝʟʘʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʨʝʟʘʥʠʠ, ʠ 

ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʩʨʝʟʘʥʠʷ ʩʣʦʷ ʤʘʪʝʨʠʘʣʘ. ɺʳʜʝʣʷʶʱʝʝʩʷ ʪʝʧʣʦ ʠʟʤʝʥʷʝʪ 

ʪʚʸʨʜʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʠ ʩʪʨʫʢʪʫʨʫ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɼʣʷ ʠʟʫʯʝʥʠʷ 

ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʚ ʜʘʥʥʦʡ 

ʩʪʘʪʴʝ [4]. 

ɸʥʘʣʠʟ ʧʨʦʮʝʩʩʘ ʙʫʨʝʥʠʷ 
ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʨʝʟʘʥʠʶ ʧʨʝʦʜʦʣʝʚʘʝʪʩʷ 

ʩʠʣʘʤʠ ʨʝʟʘʥʠʷ, ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʘ ʨʝʞʫʱʠʝ ʢʨʦʤʢʠ ʠʥʩʪʨʫʤʝʥʪʘ. ɺ ʧʨʦʮʝʩʩʝ 

ʩʚʝʨʣʝʥʠʷ ʩʠʣʳ ʨʝʟʘʥʠʷ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʨʝʞʫʱʠʤ ʢʨʦʤʢʘʤ ʩʚʝʨʣʘ. 

ʉʦʩʪʘʚʣʷʶʱʠʝ ʩʠʣʳ ʨʝʟʘʥʠʷ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʪʦʯʢʝ A ʥʘ ʨʝʞʫʱʠʭ ʢʨʦʤʢʘʭ 

ʩʧʠʨʘʣʴʥʦʛʦ ʩʚʝʨʣʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʦʩʷʤ x, y, z (ʨʠʩ. 1). ɽʩʣʠ ʩʧʠʨʘʣʴʥʦʝ 

ʩʚʝʨʣʦ ʠʤʝʝʪ ʩʠʤʤʝʪʨʠʯʥʳʝ ʨʝʞʫʱʠʝ ʢʨʦʤʢʠ, ʨʘʜʠʘʣʴʥʳʝ ʩʠʣʳ Fp ʠ FËp 

ʢʦʤʧʝʥʩʠʨʫʶʪ ʜʨʫʛ ʜʨʫʛʘ. ʉʠʣʳ ʨʝʟʘʥʠʷ Fc, FËc ʜʝʡʩʪʚʫʶʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ 

ʧʣʝʯʦ d/4 ʠ ʩʦʟʜʘʶʪ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ Mk, ʢʦʪʦʨʳʡ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʰʧʠʥʜʝʣʴ 

ʩʪʘʥʢʘ. 

 Mk = 2Fcd/4 ï 2Fpdo/2 [Nm] (1) 

ʉʦʩʪʘʚʣʷʶʱʠʝ ʩʠʣʳ ʨʝʟʘʥʠʷ Ff ʠ FfË ʩʢʣʘʜʳʚʘʶʪʩʷ ʠ ʦʙʨʘʟʫʶʪ ʦʩʝʚʫʶ ʩʠʣʫ 

Fo, ʧʨʝʦʜʦʣʝʚʘʝʤʫʶ ʤʝʭʘʥʠʟʤʦʤ ʧʦʜʘʯʠ. ʂʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩ. 1). 

ɺ ʮʝʣʦʤ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʜʘʯʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ Mk ʠ Fo. ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʠʟʤʝʥʝʥʠʷ Mk = ʬʫʥʢʮʠʠ (ʧʦʜʘʯʠ) ʠ Fo = ʬʫʥʢʮʠʠ (ʧʦʜʘʯʠ) ʘʥʘʣʦʛʠʯʥʘ 

ʪʦʯʝʥʠʶ. ɺʣʠʷʥʠʝ ʧʦʜʘʯʠ ʥʘ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʦʩʝʚʫʶ ʩʠʣʫ. 

ʉʠʣʘ ʨʝʟʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʘʷ, ʦʥʘ ʥʝʧʦʩʪʦʷʥʥʘ ʠ ʠʟʤʝʥʷʝʪʩʷ ʚʦ ʚʨʝʤʝʥʠ. ɽʸ 

ʠʟʤʝʥʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʦʪʜʝʣʝʥʠʝʤ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʞʢʠ ʦʪ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʇʨʦʮʝʩʩ ʨʝʟʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʚʩʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ, 

ʟʘʪʨʘʯʠʚʘʝʤʘʷ ʥʘ ʦʪʜʝʣʝʥʠʝ ʩʪʨʫʞʢʠ, ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʪʝʧʣʦ. 
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ɺ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ ʨʝʞʫʱʘʷ ʯʘʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘ ʜʚʠʞʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʟʘʛʦʪʦʚʢʠ ʩʦ ʩʢʦʨʦʩʪʴʶ ʨʝʟʘʥʠʷ vc ʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʨʝʟʘʥʠʷ F ʩʨʝʟʘʝʪ ʩ 

ʟʘʛʦʪʦʚʢʠ ʦʧʨʝʜʝʣʸʥʥʳʡ ʩʣʦʡ ʪʦʣʱʠʥʦʡ ap, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʡ ʧʦʜʘʯʝ. 

 

 
ʈʠʩ. 1. ʉʠʣʳ ʨʝʟʘʥʠʷ ʧʨʠ ʩʚʝʨʣʝʥʠʠ 

 

ɺ ʟʦʥʝ ʨʝʟʘʥʠʷ (ʨʠʩ. 2) ʩʨʝʟʘʝʤʳʡ ʩʣʦʡ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʩʪʨʫʞʢʫ. ɺ ʵʪʦʡ 

ʦʙʣʘʩʪʠ ʧʝʨʚʠʯʥʘʷ ʧʣʘʩʪʠʯʝʩʢʘʷ ʜʝʬʦʨʤʘʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʚʩʝʤʫ ʩʝʯʝʥʠʶ 

ʩʨʝʟʘʝʤʦʛʦ ʩʣʦʷ, ʪ.ʝ. ʧʦ ʚʩʝʤʫ ʩʝʯʝʥʠʶ ʩʪʨʫʞʢʠ. 

 

 
ʘ) ʙ) 

ʈʠʩ. 2. ɿʦʥʘ ʨʝʟʘʥʠʷ [31]:  

ʘ ï ʩʚʝʨʣʝʥʠʝ ʩʧʠʨʘʣʴʥʳʤ ʩʚʝʨʣʦʤ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʟʘʛʦʪʦʚʢʠ ʠ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ;  

ʙ ï ʵʣʝʤʝʥʪʳ ʟʦʥʳ ʨʝʟʘʥʠʷ ʠ ʦʙʣʘʩʪʠ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʚ ʟʦʥʝ ʨʝʟʘʥʠʷ 
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ʊʦʣʱʠʥʘ ʩʪʨʫʞʢʠ hc ʚʩʝʛʜʘ ʙʦʣʴʰʝ ʪʦʣʱʠʥʳ ʩʨʝʟʘʝʤʦʛʦ ʩʣʦʷ h, ʩʪʨʫʞʢʘ 

ʫʧʣʦʪʥʷʝʪʩʷ (ʩʞʠʤʘʝʪʩʷ). ʆʪʥʦʰʝʥʠʝ K = hc/h ʥʘʟʳʚʘʝʪʩʷ ʩʞʘʪʠʝʤ ʩʪʨʫʞʢʠ. 

ʏʝʤ ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʝ K, ʪʝʤ ʩʠʣʴʥʝʝ ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʩʪʨʫʞʢʘ ʠ ʪʝʤ ʙʦʣʴʰʝ 

ʩʠʣʳ ʨʝʟʘʥʠʷ. ɼʘʣʝʝ ʩʪʨʫʞʢʘ ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʪʨʝʥʠʝʤ ʦ ʧʝʨʝʜʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ 

ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʟʦʥʝ ʚʪʦʨʠʯʥʦʡ ʧʣʘʩʪʠʯʝʩʢʦʡ 

ʜʝʬʦʨʤʘʮʠʠ. ɼʣʷ ʦʪʜʝʣʝʥʠʷ ʩʪʨʫʞʢʠ ʥʝʦʙʭʦʜʠʤʦ ʟʘʪʨʘʪʠʪʴ ʤʝʭʘʥʠʯʝʩʢʫʶ 

ʵʥʝʨʛʠʶ, ʠʣʠ, ʦʧʨʝʜʝʣʸʥʥʫʶ ʤʦʱʥʦʩʪʴ: 

 P = Fcvc    [J/min], (2) 

ʛʜʝ  Fc ï ʦʩʥʦʚʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʠʣʳ ʨʝʟʘʥʠʷ, [N]; 

vc ï ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ, [ʤ/ʤʠʥ] 

ʠʣʠ ʤʳ ʤʦʞʝʤ ʟʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʝ (2) ʚ ʚʠʜʝ: 

 P = Fcvc/60  [W]. (3) 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ, ʟʘʪʨʘʯʠʚʘʝʤʘʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʥʘ 

ʩʥʷʪʠʝ ʩʪʨʫʞʢʠ, ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʪʝʧʣʦ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ, ʚʳʜʝʣʷʝʤʦʛʦ 

ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ: 

 Qc = Fc .vc [J/min] (4) 

ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʪʝʧʣʘ ʧʨʠ ʩʪʨʫʞʢʦʦʪʚʦʜʝ ʷʚʣʷʶʪʩʷ ʧʝʨʚʠʯʥʘʷ 

ʧʣʘʩʪʠʯʝʩʢʘʷ ʜʝʬʦʨʤʘʮʠʷ ʚ ʟʦʥʝ ʩʪʨʫʞʢʦʦʙʨʘʟʦʚʘʥʠʷ, ʪʨʝʥʠʝ ʩʪʨʫʞʢʠ ʦ 

ʧʝʨʝʜʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ, ʪʨʝʥʠʝ ʟʘʜʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ ʦʙ ʦʙʨʘʙʘʪʳʚʘʝʤʫʶ (ʠʥʦʛʜʘ ʠ 

ʨʝʞʫʱʫʶ) ʧʦʚʝʨʭʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʫʧʨʫʛʠʝ ʜʝʬʦʨʤʘʮʠʠ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ, 

ʚʳʜʝʣʷʶʱʝʛʦʩʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʫʤʤʦʡ: 

 Qc = Q1 + Q2 + Q3 + Q4 [J] (5) 

ʛʜʝ  Q1 ï ʪʝʧʣʦʪʘ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʚ ʟʦʥʝ ʩʪʨʫʞʢʦʦʙʨʘʟʦʚʘʥʠʷ, [J]; 

Q2 ï ʪʝʧʣʦʪʘ ʪʨʝʥʠʷ ʩʪʨʫʞʢʠ ʦ ʧʝʨʝʜʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʨʝʞʫʱʝʡ ʯʘʩʪʠ 

ʠʥʩʪʨʫʤʝʥʪʘ, [J]; 

Q3 ï ʪʝʧʣʦʪʘ ʪʨʝʥʠʷ ʟʘʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ ʦʙ 

ʦʙʨʘʙʘʪʳʚʘʝʤʫʶ (ʨʝʞʫʱʫʶ) ʧʦʚʝʨʭʥʦʩʪʴ, [J]; 

Q4 ï ʪʝʧʣʦʪʘ ʫʧʨʫʛʦʡ ʜʝʬʦʨʤʘʮʠʠ, [J]. 

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʧʣʘʩʪʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ Q4 ʧʨʝʥʝʙʨʝʞʠʤʦ 

ʤʘʣʦ, ʥʦ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʭʨʫʧʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʘʧʨʠʤʝʨ ʯʫʛʫʥʘ ʠʣʠ ʙʨʦʥʟʳ, ʜʦʣʷ 

ʪʝʧʣʘ Q4 ʚ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ ʪʝʧʣʘ Qc ʟʘ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʤʦʞʝʪ ʙʳʪʴ 

ʟʥʘʯʠʪʝʣʴʥʦʡ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʭʨʫʧʢʠʭ ʤʘʪʝʨʠʘʣʦʚ [3,4] ʚʝʣʠʯʠʥʘ ʧʣʘʩʪʠʯʝʩʢʦʡ 

ʜʝʬʦʨʤʘʮʠʠ ʩʨʝʟʘʝʤʦʛʦ ʩʣʦʷ, ʢʦʪʦʨʘʷ ʦʙʳʯʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʦʙʣʘʩʪʴʶ, 

ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʧʝʨʝʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ, ʚʝʩʴʤʘ ʤʘʣʘ, ʠ ʧʦʵʪʦʤʫ 

ʩʦʩʪʘʚʣʷʶʱʘʷ Q1 ʟʜʝʩʴ ʪʘʢʞʝ ʙʫʜʝʪ ʤʘʣʘ. ɽʩʣʠ ʦʙʨʘʟʫʝʪʩʷ ʨʳʭʣʘʷ ʩʪʨʫʞʢʘ, ʪʦ 

ʧʣʦʱʘʜʴ ʢʦʥʪʘʢʪʘ ʩʪʨʫʞʢʠ ʩ ʧʝʨʝʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʨʝʞʫʱʝʡ ʯʘʩʪʠ 

ʠʥʩʪʨʫʤʝʥʪʘ ʦʯʝʥʴ ʫʟʢʘʷ, ʪʘʢ ʯʪʦ ʩʦʩʪʘʚʣʷʶʱʘʷ Q2 ʪʘʢʞʝ ʦʙʳʯʥʦ ʜʦʩʪʠʛʘʝʪ 

ʤʝʥʴʰʠʭ ʟʥʘʯʝʥʠʡ, ʯʝʤ ʜʣʷ ʩʪʘʣʠ. ʊʦʛʜʘ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʪʝʧʣʘ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʭʨʫʧʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʙʫʜʝʪ ʪʨʝʥʠʝ ʚ ʪʨʝʪʠʯʥʦʡ ʟʦʥʝ (ʪʝʧʣʦ Q3) ʠ 

ʨʘʙʦʪʘ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ (ʪʝʧʣʦ Q4). ʇʦʩʢʦʣʴʢʫ ʧʨʠ ʫʧʨʫʛʦʡ ʜʝʬʦʨʤʘʮʠʠ 
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ʚʳʜʝʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʪʝʧʣʘ, ʯʝʤ ʧʨʠ ʧʣʘʩʪʠʯʝʩʢʦʡ, ʩʨʝʜʥʷʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʟʘʥʠʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʯʫʛʫʥʘ ʙʫʜʝʪ ʥʠʞʝ, ʯʝʤ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʩʪʘʣʠ ʧʨʠ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ. ʊʝʧʣʦ Q1, ʚʳʜʝʣʷʶʱʝʝʩʷ ʚ ʟʦʥʝ 

ʩʪʨʫʞʢʦʦʙʨʘʟʦʚʘʥʠʷ, ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʩʝʠʚʘʝʪʩʷ ʩʪʨʫʞʢʦʡ. ʕʪʦ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ 

ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʘʢ q1. ʄʝʥʴʰʘʷ ʯʘʩʪʴ ʪʝʧʣʘ, ʚʳʜʝʣʷʝʤʦʛʦ ʧʨʠ ʧʣʘʩʪʠʯʝʩʢʦʡ 

ʜʝʬʦʨʤʘʮʠʠ ʚ ʟʦʥʝ ʩʪʨʫʞʢʦʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʩʩʝʠʚʘʝʪʩʷ ʟʘʛʦʪʦʚʢʦʡ.ʕʪʦ 

ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʘʢ q2. ʉʪʨʫʞʢʘ ʪʘʢʞʝ ʨʘʩʩʝʠʚʘʝʪ ʯʘʩʪʴ ʪʝʧʣʘ q3, 

ʚʳʜʝʣʷʶʱʝʛʦʩʷ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩʪʨʫʞʢʠ ʩ ʪʦʨʮʦʤ ʠʥʩʪʨʫʤʝʥʪʘ. ʆʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ, ʨʘʩʩʝʠʚʘʝʤʦʛʦ ʩʪʨʫʞʢʦʡ, ʩʦʩʪʘʚʣʷʝʪ: 

 qT = q1 + q3 [J] (6) 

ʈʝʞʫʱʘʷ ʯʘʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘ ʨʘʩʩʝʠʚʘʝʪ ʯʘʩʪʴ ʪʝʧʣʘ q4, ʚʳʜʝʣʷʶʱʝʛʦʩʷ ʧʨʠ 

ʪʨʝʥʠʠ ʩʪʨʫʞʢʠ ʦ ʧʝʨʝʜʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ, ʠ ʯʘʩʪʴ 

ʪʝʧʣʘ ʦʪ ʪʨʝʥʠʷ ʦ ʟʘʜʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ q5. ʆʙʱʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ, ʨʘʩʩʝʠʚʘʝʤʦʝ ʨʝʞʫʱʝʡ ʯʘʩʪʴʶ ʠʥʩʪʨʫʤʝʥʪʘ, ʧʨʠ ʵʪʦʤ ʨʘʚʥʦ: 

 qN = q4 + q5 [J] (7) 

ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʨʝʞʫʱʠʭ ʧʣʘʩʪʠʥ ʦʢʘʟʳʚʘʝʪ 

ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʝʣʠʯʠʥʫ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ q4. ʏʝʤ ʥʠʞʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ, ʪʝʤ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ q4 ʦʪʚʦʜʠʪʩʷ ʨʝʞʫʱʝʡ 

ʯʘʩʪʴʶ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʪʝʤ ʤʝʥʴʰʝ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʪʨʫʞʢʦʦʙʨʘʟʦʚʘʥʠʷ 

ʧʝʨʝʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ. ʉʣʦʠ, ʦʙʨʘʟʦʚʘʥʥʳʝ 

ʥʠʪʨʠʜʘʤʠ, ʢʘʨʙʠʜʘʤʠ ʠʣʠ ʦʢʩʠʜʘʤʠ ʤʝʪʘʣʣʦʚ ʙʝʟ ʯʠʩʪʦʛʦ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʝʡʩʪʚʫʶʪ ʢʘʢ ʠʟʦʣʠʨʫʶʱʠʡ ʩʣʦʡ. ʕʪʦʪ ʵʬʬʝʢʪ 

ʪʘʢʞʝ ʫʤʥʦʞʘʝʪʩʷ ʥʘ ʠʭ ʘʥʪʠʬʨʠʢʮʠʦʥʥʦʝ ʜʝʡʩʪʚʠʝ, ʢʦʪʦʨʦʝ ʪʘʢʞʝ 

ʦʛʨʘʥʠʯʠʚʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ, ʚʳʜʝʣʷʝʤʦʛʦ ʧʨʠ ʪʨʝʥʠʠ ʚ ʢʦʥʪʘʢʪʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʨʫʞʢʠ ʩ ʧʝʨʝʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ. 

ʕʪʦ ʪʝʧʣʦ ʦʪʚʦʜʠʪʩʷ ʨʝʞʫʱʝʡ ʯʘʩʪʴʶ ʠʥʩʪʨʫʤʝʥʪʘ ʢ ʢʦʨʧʫʩʫ ʠʥʩʪʨʫʤʝʥʪʘ. 

ʏʘʩʪʴ ʪʝʧʣʘ q6, ʚʳʜʝʣʷʝʤʦʛʦ ʧʨʠ ʪʨʝʥʠʠ ʟʘʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʞʫʱʝʡ ʯʘʩʪʠ 

ʠʥʩʪʨʫʤʝʥʪʘ ʦʙ ʦʙʨʘʙʘʪʳʚʘʝʤʫʶ (ʨʝʞʫʱʫʶ) ʧʦʚʝʨʭʥʦʩʪʴ, ʦʪʚʦʜʠʪʩʷ 

ʟʘʛʦʪʦʚʢʦʡ. ɽʩʣʠ ʠʩʭʦʜʠʪʴ ʠʟ ʫʨʘʚʥʝʥʠʷ (5), ʪʦ ʪʝʦʨʝʪʠʯʝʩʢʠ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ, 

ʚʳʜʝʣʷʝʤʦʛʦ ʧʨʠ ʩʪʨʫʞʢʦʦʪʜʝʣʝʥʠʠ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɽʩʣʠ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʛʣʫʙʠʥʘ ʨʝʟʘʥʠʷ ap ʠ ʧʦʜʘʯʘ f ʧʦʩʪʦʷʥʥʳ, ʘ ʩʠʣʘ ʨʝʟʘʥʠʷ ʥʝ 

ʟʘʚʠʩʠʪ ʦʪ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ, ʪʦ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʟʘʥʠʷ ʜʦʣʞʥʘ ʨʘʩʪʠ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʣʠʥʝʡʥʦ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʌʘʢʪʠʯʝʩʢʠ, ʨʦʩʪ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʨʝʟʘʥʠʷ 

ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʦ ʚ ʥʘʯʘʣʝ, ʪ.ʝ. ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʠʭ ʩʢʦʨʦʩʪʷʭ ʨʝʟʘʥʠʷ, ʙʣʠʟʢʦ ʢ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʢʨʠʚʦʡ, ʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ ʨʦʩʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʟʘʤʝʜʣʷʝʪʩʷ. ɿʘʤʝʜʣʝʥʠʝ ʨʦʩʪʘ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʨʝʟʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʩʣʝʜʩʪʚʠʝʤ ʚʣʠʷʥʠʷ ʨʷʜʘ ʬʘʢʪʦʨʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʩʢʦʨʦʩʪʠ 

ʨʝʟʘʥʠʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʥʠʞʝʥʠʷ ʥʘʯʘʣʴʥʦʡ ʧʨʦʯʥʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, 

ʠʟʤʝʥʝʥʠʷ ʪʝʧʣʦʦʪʚʦʜʘ ʠʟ ʟʦʥʳ ʨʝʟʘʥʠʷ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʩʢʦʨʦʩʪʠ 

ʨʝʟʘʥʠʷ ʥʘ ʚʝʣʠʯʠʥʫ ʧʝʨʚʠʯʥʦʡ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ. ʂʦʥʝʯʥʦ, ʨʦʩʪ 
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ʪʝʤʧʝʨʘʪʫʨʳ ʨʝʟʘʥʠʷ ʥʝ ʦʛʨʘʥʠʯʝʥ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʟʘʥʠʷ ʤʦʞʝʪ ʨʘʩʪʠ ʜʦ ʧʨʝʜʝʣʘ 

ʪʝʨʤʦʩʪʦʡʢʦʩʪʠ ʵʪʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʕʪʦʪ ʧʨʝʜʝʣ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʢʨʠʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ vc,crit.t.. ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʢʨʠʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ 

ʨʝʟʘʥʠʷ ʤʝʥʴʰʝ ʬʘʢʪʠʯʝʩʢʦʡ ʢʨʠʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ vc,krit.s.. ʈʘʟʥʠʮʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʘ ʩʢʦʨʦʩʪʠ. ɺʣʠʷʥʠʝ ʩʢʦʨʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʪʝʤ 

ʙʦʣʴʰʝ, ʯʝʤ ʙʣʠʞʝ ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʟʘʥʠʷ ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʘʚʣʝʥʠʷ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ ʫʛʦʣ ʧʣʦʩʢʦʩʪʠ ʩʜʚʠʛʘ ū1 ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʜʦ ū1Ë. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʤʝʥʴʰʘʝʪʩʷ ʧʝʨʚʠʯʥʘʷ ʧʣʘʩʪʠʯʝʩʢʘʷ ʜʝʬʦʨʤʘʮʠʷ, ʪ.ʝ. 

ʩʞʘʪʠʝ ʩʪʨʫʞʢʠ KË< K. ʉ ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʞʘʪʠʷ ʩʪʨʫʞʢʠ ʜʣʠʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʪʘʢʪʘ ʩʪʨʫʞʢʠ ʩ ʧʝʨʝʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʨʝʞʫʱʝʡ ʯʘʩʪʠ 

ʠʥʩʪʨʫʤʝʥʪʘ ʫʤʝʥʴʰʘʝʪʩʷ lË < l, ʥʦ ʩʢʦʨʦʩʪʴ ʦʪʚʦʜʘ ʩʪʨʫʞʢʠ ʧʦ ʧʝʨʝʜʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩʦ 

ʩʣʫʯʘʝʤ ʦʙʳʯʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ ʥʦʨʤʘʣʴʥʘʷ ʩʠʣʘ 

N ʠ ʩʠʣʘ ʪʨʝʥʠʷ T ʫʤʝʥʴʰʘʶʪʩʷ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ʦʪʚʦʜʘ 

ʩʪʨʫʞʢʠ ʧʦ ʧʝʨʝʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ, ʯʪʦ ʚʳʟʳʚʘʝʪ 

ʫʚʝʣʠʯʝʥʠʝ ʪʝʧʣʘ Q2 ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ ʚʳʜʝʣʷʝʪʩʷ ʚ ʦʙʣʘʩʪʠ 

ʚʪʦʨʠʯʥʦʡ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʟʘ ʩʯʝʪ ʪʨʝʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʩʧʨʘʚʝʜʣʠʚʦ ʩʣʝʜʫʶʱʝʝ: 

 Q2 = Tvt [J/min] (8) 

ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʨʝʟʘʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʶ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʥʦʩʘ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʵʬʬʝʢʪʦʤ. ʋʚʝʣʠʯʝʥʠʝ ʩʠʣʳ ʨʝʟʘʥʠʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʩʠʣʳ T ʚ ʢʦʥʪʘʢʪʝ ʩʪʨʫʞʢʠ ʩ ʪʦʨʮʦʤ ʨʝʞʫʱʝʡ ʯʘʩʪʠ 

ʠʥʩʪʨʫʤʝʥʪʘ, ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʟʳʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʩʪʨʫʞʢʠ vt. ʍʦʪʷ ʠʟ ʫʨʘʚʥʝʥʠʷ (8) ʥʝʚʦʟʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ 

ʧʨʝʦʙʣʘʜʘʶʱʝʝ ʚʣʠʷʥʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʬʘʢʪʦʨʘ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʚ ʮʝʣʦʤ 

ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʵʬʬʝʢʪ ʚʣʠʷʥʠʷ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ ʥʘ ʟʘʤʝʜʣʝʥʠʝ ʨʦʩʪʘ 

ʪʝʤʧʝʨʘʪʫʨʳ ʨʝʟʘʥʠʷ ʟʘ ʩʯʸʪ ʦʛʨʘʥʠʯʝʥʠʷ ʧʝʨʚʠʯʥʦʡ ʧʣʘʩʪʠʯʝʩʢʦʡ 

ʜʝʬʦʨʤʘʮʠʠ. ɽʩʣʠ ʦʮʝʥʠʚʘʪʴ ʦʙʨʘʙʘʪʳʚʘʝʤʦʩʪʴ ʩʪʘʣʠ ʧʦ ʫʨʦʚʥʶ ʩʠʣʳ ʨʝʟʘʥʠʷ 

Fc, ʪʦ ʚʝʣʠʯʠʥʘ ʩʠʣʳ ʨʝʟʘʥʠʷ Fc ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʨʦʩʪʦʤ ʧʨʦʯʥʦʩʪʠ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʩʪʘʣʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩ ʨʦʩʪʦʤ ʧʨʦʯʥʦʩʪʠ ʫʤʝʥʴʰʘʝʪʩʷ ʜʣʠʥʘ 

ʢʦʥʪʘʢʪʥʦʡ ʧʣʦʱʘʜʢʠ ʤʝʞʜʫ ʩʪʨʫʞʢʦʡ ʠ ʪʦʨʮʦʤ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ 

[4,5]. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʡ ʠ ʥʘʛʨʫʞʝʥʠʶ ʨʝʞʫʱʝʡ ʯʘʩʪʠ 

ʠʥʩʪʨʫʤʝʥʪʘ ʫ ʛʣʘʚʥʦʡ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʤʝʭʘʥʠʯʝʩʢʦʤʫ 

ʨʘʟʨʫʰʝʥʠʶ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ ʩʦʢʨʘʱʘʝʪʩʷ ʚʨʝʤʷ ʦʪʚʦʜʘ ʪʝʧʣʘ 

q2 ʢ ʟʘʛʦʪʦʚʢʝ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʣʷ ʪʝʧʣʘ q1, ʦʪʚʦʜʠʤʦʛʦ 

ʩʪʨʫʞʢʦʡ. ɼʦʣʷ ʪʝʧʣʘ, ʦʪʚʦʜʠʤʦʛʦ ʩʪʨʫʞʢʦʡ, ʚ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ ʪʝʧʣʘ Qc 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʨʦʩʪʦʤ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦʣʷ ʪʝʧʣʘ, 

ʦʪʚʦʜʠʤʦʛʦ ʨʝʞʫʱʝʡ ʯʘʩʪʴʶ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʟʘʛʦʪʦʚʢʦʡ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ 

ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʣʷ ʪʝʧʣʘ, ʦʪʚʦʜʠʤʦʛʦ ʩʪʨʫʞʢʦʡ, ʘ ʜʦʣʷ 

ʪʝʧʣʘ, ʦʪʚʦʜʠʤʦʛʦ ʟʘʛʦʪʦʚʢʦʡ ʠ ʨʝʞʫʱʝʡ ʯʘʩʪʴʶ ʠʥʩʪʨʫʤʝʥʪʘ, ʫʤʝʥʴʰʘʝʪʩʷ. 
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ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʝʡ ʨʝʟʘʥʠʷ ʟʘʛʦʪʦʚʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʝʝ 

ʭʦʣʦʜʥʘʷ, ʠʤʝʝʪ ʤʝʥʴʰʠʝ ʪʝʧʣʦʚʳʝ ʜʝʬʦʨʤʘʮʠʠ (ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʦʣʝʝ ʪʦʯʥʘʷ), 

ʩ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʦʙʨʘʙʦʪʘʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʝʦʙʣʘʜʘʶʱʘʷ ʯʘʩʪʴ ʪʝʧʣʘ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʧʨʠ ʨʝʟʘʥʠʠ, 

ʦʪʚʦʜʠʪʩʷ ʩʪʨʫʞʢʦʡ. ɼʣʷ ʧʣʘʩʪʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʭʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʦʪ 60 ʜʦ 90 % 

ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʘ Qc ʦʪʚʦʜʠʪʩʷ ʩʪʨʫʞʢʦʡ. ɼʣʷ ʯʫʛʫʥʦʚ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 35 ʜʦ 60 % ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʘ. ɼʦʣʷ ʪʝʧʣʘ, ʨʘʩʩʝʠʚʘʝʤʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʦʤ, ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0,5 ʜʦ 30 % ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʦʡʩʪʚ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʫʩʣʦʚʠʡ ʨʝʟʘʥʠʷ. ɿʘʛʦʪʦʚʢʘ ʨʘʩʩʝʠʚʘʝʪ ʦʪ 5 ʜʦ 

50 % ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʘ, ʚʳʜʝʣʷʶʱʝʛʦʩʷ ʧʨʠ ʨʝʟʘʥʠʠ. ʏʘʩʪʴ ʪʝʧʣʘ 

ʨʘʩʩʝʠʚʘʝʪʩʷ ʚ ʘʪʤʦʩʬʝʨʫ. ʋʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʪʝʧʣʘ ʚ ʩʪʨʫʞʢʝ qt ʩ ʨʦʩʪʦʤ 

ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʩʥʠʞʝʥʠʠ ʜʦʣʠ ʪʝʧʣʘ, ʨʘʩʩʝʠʚʘʝʤʦʛʦ 

ʨʝʞʫʱʝʡ ʯʘʩʪʴʶ ʠʥʩʪʨʫʤʝʥʪʘ qB, ʥʝ ʦʟʥʘʯʘʝʪ ʩʥʠʞʝʥʠʷ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʨʝʟʘʥʠʷ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʥʦʩʘ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ. 

ʉʦʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʷʤ (5) ʠ (8), ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ Q1 ʠ Q2, ʚʳʜʝʣʷʝʤʦʛʦ ʚ 

ʧʝʨʚʠʯʥʦʡ ʠ ʚʪʦʨʠʯʥʦʡ ʦʙʣʘʩʪʷʭ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ 

ʨʦʩʪʦʤ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩʨʝʜʥʷʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʥʪʘʢʪʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʤʝʞʜʫ ʩʪʨʫʞʢʦʡ ʠ ʧʝʨʝʜʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ ʟʘʜʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ (ʠʥʦʛʜʘ 

ʨʝʞʫʱʝʡ) ʧʦʚʝʨʭʥʦʩʪʴʶ, ʥʦ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ 

ʧʣʦʩʢʦʩʪʠ ʩʜʚʠʛʘ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʨʫʞʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʦʙʨʘʙʦʪʢʘ ʥʘ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ ʨʝʟʘʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʪʝʧʣʦʚʦʡ 

ʥʘʛʨʫʟʢʠ ʥʘ ʨʝʞʫʱʫʶ ʯʘʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘ, ʭʦʪʷ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʨʝʟʘʥʠʷ 

ʨʘʩʪʝʪ ʤʝʜʣʝʥʥʝʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʦʩʪʦʤ ʩʢʦʨʦʩʪʠ v1, ʪ.ʝ. ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʘ, 

ʚʳʜʝʣʷʝʤʦʛʦ ʚ ʟʦʥʝ ʢʦʥʪʘʢʪʘ ʩʪʨʫʞʢʠ ʠ ʧʝʨʝʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʞʫʱʝʡ ʯʘʩʪʠ 

ʠʥʩʪʨʫʤʝʥʪʘ, ʩʦʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʶ (8). ʉ ʨʦʩʪʦʤ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ, ʚʳʜʝʣʷʝʤʦʛʦ ʚ ʟʦʥʝ ʧʝʨʚʠʯʥʦʡ 

ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ, ʩʦʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʶ (5), ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʵʪʦʡ ʟʦʥʝ. ʇʨʠ ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ 

ʧʨʦʯʥʦʩʪʴ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʥʠʞʘʝʪʩʷ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʚ 

ʫʤʝʥʴʰʝʥʠʠ ʩʠʣʳ ʨʝʟʘʥʠʷ. ʕʪʦ ʟʘʤʝʜʣʷʝʪ ʨʦʩʪ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʨʝʟʘʥʠʷ, 

ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʡ, ʩʦʛʣʘʩʥʦ ʫʨʘʚʥʝʥʠʶ (8), ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʘ, 

ʚʳʜʝʣʷʶʱʝʛʦʩʷ ʚ ʟʦʥʝ ʚʪʦʨʠʯʥʦʡ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ.ɺʳʩʦʢʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʟʦʥʝ ʧʝʨʚʠʯʥʦʡ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʝ ʜʝʡʩʪʚʫʝʪ ʘʥʘʣʦʛʠʯʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤʫ ʥʘʛʨʝʚʫ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʘʧʨʠʤʝʨ, ʧʣʘʟʤʦʡ ʠʣʠ ʣʘʟʝʨʦʤ. ʕʪʠ ʤʝʪʦʜʳ ʯʘʩʪʦ 

ʧʫʙʣʠʢʦʚʘʣʠʩʴ ʢʘʢ ʩʧʦʩʦʙʳ ʫʣʫʯʰʝʥʠʷ ʦʙʨʘʙʘʪʳʚʘʝʤʦʩʪʠ ʵʪʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

ɺʩʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʵʬʬʝʢʪʳ ʧʨʠʚʦʜʷʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʧʦʚʳʰʝʥʠʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʨʝʟʘʥʠʷ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢ ʧʦʚʳʰʝʥʠʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʫʣʫʯʰʝʥʠʶ ʮʝʣʦʩʪʥʦʩʪʠ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 

ʪʦʯʥʦʩʪʠ ʟʘʛʦʪʦʚʢʠ, ʦʛʨʘʥʠʯʝʥʠʶ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʠʙʨʘʮʠʠ ʠ ʪ.ʜ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠʤʝʥʝʥʠʝ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʝʡ ʨʝʟʘʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʨʝʟʘʥʠʷ. ʆʜʥʘʢʦ ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʚʦ 
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ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ HSC. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ 

ʤʘʪʝʨʠʘʣ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ, ʘ ʪʦʯʥʝʝ, ʧʨʝʜʝʣ ʝʛʦ ʪʝʨʤʦʩʪʦʡʢʦʩʪʠ. 

ʄʘʪʝʨʠʘʣ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ (HSC) 

ʜʦʣʞʝʥ ʦʪʚʝʯʘʪʴ ʦʩʥʦʚʥʦʤʫ ʪʨʝʙʦʚʘʥʠʶ: ʜʘʞʝ ʧʨʠ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ ʨʝʟʘʥʠʷ, 

ʪ.ʝ. ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʨʝʟʘʥʠʷ, ʦʥ ʜʦʣʞʝʥ ʩʦʭʨʘʥʷʪʴ ʜʦʩʪʘʪʦʯʥʳʡ 

ʟʘʧʘʩ ʪʚʸʨʜʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʚʸʨʜʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʘʭ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʟʦʥʝ ʨʝʟʘʥʠʷ ʤʝʞʜʫ ʩʪʨʫʞʢʦʡ ʠ ʧʝʨʝʜʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ. ʇʦ ʤʥʝʥʠʶ ʨʷʜʘ ʘʚʪʦʨʦʚ [1, 2, 3, 4] 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʩʦʦʪʥʦʰʝʥʠʝ ʪʚʸʨʜʦʩʪʠ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ 

Hct ʢ ʪʚʸʨʜʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ Hw: 

 Hct / Hw = 1,3-1,5 (9) 

ʂʨʘʪʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ɺʩʝ ʠʟʤʝʥʝʥʠʷ ʪʘʢʞʝ ʚʳʟʳʚʘʶʪ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʨʝʟʢʠ, ʠ ʵʪʦ 

ʦʪʨʘʞʘʝʪʩʷ ʚ ʠʟʤʝʥʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʨʝʟʘʥʠʷ (ʧʦʜʘʯʘ, ʩʢʦʨʦʩʪʴ ʨʝʟʢʠ), 

ʠʟʤʝʥʝʥʠʷ ʚ ʪʝʭʥʦʣʦʛʠʠ ʙʫʨʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʧʦʛʨʫʞʘʝʤʦʝ ʥʘ ʙʫʨʝʥʠʝ), ʢʦʪʦʨʳʝ 

ʦʩʦʙʝʥʥʦ ʚʳʨʘʞʝʥʳ ʚ ʧʨʦʮʝʩʩʝ ʨʝʟʢʠ ʪʚʝʨʜʳʭ ʤʘʪʝʨʠʘʣʦʚ. ɺʩʝ ʵʪʠ ʬʘʢʪʳ 

ʨʘʩʰʠʨʠʣʠ ʦʙʣʘʩʪʴ ʟʥʘʥʠʡ ʦʙ ʠʩʩʣʝʜʫʝʤʳʭ ʤʘʪʝʨʠʘʣʘʭ ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʩʦʟʜʘʥʳ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʙʘʟʘ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚʦʧʨʦʩʘ ʥʘ ʧʨʘʢʪʠʢʝ. ʀʟ ʜʘʥʥʳʭ, 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚ ʵʪʦʤ ʧʦʥʷʪʥʦ, ʯʪʦ ʧʫʙʣʠʢʘʮʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʦʢʦʥʯʘʪʝʣʴʥʳʤ 

ʨʝʰʝʥʠʝʤ ʟʘʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʠʟ-ʟʘ ʨʘʟʨʘʙʦʪʢʠ. ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʜʦʧʦʣʥʝʥʠʝʤ ʠ ʨʘʩʰʠʨʝʥʠʝʤ ʩʫʱʝʩʪʚʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠ ʦʧʳʪ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. Abuġinov A.-Kvasnlļka I.-Zima L.: Teoretick® z§klady pro efekt²vni 

obr§bŊn² austenitickĨch ocel². In: Obr§bŊn² austenitickĨch ocel², DŢm 

techniky Ļesk§ TŚebov§, 1980. ï S. 1ï66. 

2. Beneġ V. a Kol.: N§uka o materi§lu II., ES ĻVTU Praha, 1989. 

3. FeŎdġtejn E.L: ObrabatyvajemosŠ stalej. Moskva, Maġgiz, 1953. ï 255 s. 

4. Jurko J., Zaborowski T. VŗTANIE-proces rezania. PAN, Politechnika 

PoznaŒska, 2008. ï 149 s. ISBN-13-978-83-925108-2-6. 

5. Jurko J.: Stainless steels machining. In: BALTTECHMAĠ, 11ï13.04.2002, 

MGTU Stankin, Kaliningrad, 2002. ï S. 33ï36.  

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʝ: 

ɿʘʙʦʨʦʚʩʢʠʡ ʊʘʜʝʫʰ ï ʜ.ʪ.ʥ., ʧʨʦʬ, ʧʦʯʝʪʥʳʡ ʜʦʢʪʦʨ, ʧʨʦʬʝʩʩʦʨ, 

ʇʦʟʥʘʥʴʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʛ. ʇʦʟʥʘʥʴ, ʇʦʣʴʰʘ). 
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ʇʈʆʄʓʐʃɽʅʅʓɽ ɺʓɹʈʆʉʓ ʀ ʄɽʊʆɼʓ ʀʍ ʆʏʀʉʊʂʀ 

ʀʣʴʷʰʝʥʢʦ ɸ. ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ɻʚʦʟʜʢʦʚʘ ʉ. ʀ. 

ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʤʳʰʣʝʥʥʳʝ ʚʳʙʨʦʩʳ ʠʭ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʦʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠ ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʇʨʠʚʝʜʝʥʳ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʤʝʪʦʜʳ ʦʯʠʩʪʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʳʙʨʦʩʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʤʳʰʣʝʥʥʳʝ ʚʳʙʨʦʩʳ, ʦʯʠʩʪʢʘ, ʠʩʪʦʯʥʠʢʠ ʚʳʙʨʦʩʦʚ, 

ʩʦʩʪʘʚ ʚʳʙʨʦʩʦʚ, ʤʝʪʦʜʳ ʦʯʠʩʪʢʠ. 

 

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʚʳʙʨʦʩʳ ʚ ʘʪʤʦʩʬʝʨʫ ʥʝʠʟʙʝʞʥʳ. ʀʭ ʩʦʩʪʘʚ ʠ 

ʥʘʥʦʩʠʤʳʡ ʫʱʝʨʙ ʟʘʚʠʩʠʪ ʦʪ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʝʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʨʦʟʘʤ ʚʝʪʨʦʚ, ʠʤʝʶʱʝʛʦʩʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʪ.ʜ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʳʙʨʦʩʦʚ, ʘ ʪʘʢʞʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʫʣʫʯʰʝʥʠʝ ʠʤʝʶʱʠʭʩʷ ʩʨʝʜʩʪʚ ʙʦʨʴʙʳ ʩ ʚʨʝʜʥʦʩʪʴʶ ʚʳʙʨʦʩʦʚ 

ʠ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʩʨʝʜʩʪʚ ʦʯʠʩʪʢʠ. 

ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʳ ʠʩʪʦʯʥʠʢʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʳʙʨʦʩʦʚ. 

 

 

ʈʠʩ. 1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠʩʪʦʯʥʠʢʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʳʙʨʦʩʦʚ 

 

ʂ ʩʪʘʮʠʦʥʘʨʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʦʪʥʦʩʷʪʩʷ ʦʙʲʝʢʪʳ ʩ ʧʦʩʪʦʷʥʥʳʤ ʤʝʩʪʦʤ 

ʨʘʩʧʦʣʦʞʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ. ʅʝʩʪʘʮʠʦʥʘʨʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʤʦʞʥʦ ʧʝʨʝʜʚʠʛʘʪʴ ʩ ʧʦʤʦʱʴʶ ʜʨʫʛʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. ʂ 

ʤʦʙʠʣʴʥʳʤ ʦʪʥʦʩʠʪʩʷ ʪʨʘʥʩʧʦʨʪ ʠ ʜʨʫʛʠʝ ʦʙʲʝʢʪʳ, ʩʧʦʩʦʙʥʳʝ ʤʝʥʷʪʴ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ. 
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ɹʦʣʴʰʠʥʩʪʚʦ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʨʛʘʥʠʟʦʚʘʥʥʳʤʠ 

(ʧʦʩʪʫʧʘʶʪ ʚ ʘʪʤʦʩʬʝʨʫ ʯʝʨʝʟ ʚʦʟʜʫʭʦʚʦʜʳ, ʜʝʬʣʝʢʪʦʨʳ ʠ ʪ.ʜ.). 

ɿʘʱʠʪʘ ʯʠʩʪʦʪʳ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʨʘʤʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʭʨʘʥʷʶʪ 

ʩʘʥʠʪʘʨʥʳʝ ʤʝʪʦʜʳ. ʉʨʝʜʠ ʥʠʭ ʚʳʜʝʣʷʶʪʩʷ ʜʚʝ ʦʩʥʦʚʥʳʝ ʦʙʣʘʩʪʠ (ʨʠʩ. 2). 

 

 

ʈʠʩ. 2. ʆʩʥʦʚʥʳʝ ʦʙʣʘʩʪʠ ʩʘʥʠʪʘʨʥʳʭ ʤʝʪʦʜʦʚ ʦʯʠʩʪʢʠ ʚʦʟʜʫʭʘ 

 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʘ ʪʘʙʣʠʮʘ, ʚ ʢʦʪʦʨʦʡ ʢʨʘʪʢʦ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʚʳʙʨʦʩʦʚ, ʠʭ ʠʩʪʦʯʥʠʢʠ, ʇɼʂ ʠ ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

(ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1 

ʉʦʩʪʘʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʳʙʨʦʩʦʚ ʠ ʚʣʠʷʥʠʝ ʥʘ ʆʉ 

ʂʦʤʧʦʥʝʥʪ 

ʚʳʙʨʦʩʘ 
ʆʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ 

ʇɼʂ ʚ ʚʳʙʨʦʩʘʭ 

ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ 
ɺʣʠʷʥʠʝ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

ʆʢʩʠʜʳ ʩʝʨʳ  

(SO2, SO3) 

ʊʝʧʣʦʚʳʝ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʝ 

ʧʨʝʜʧʨʠʷʪʠʷ 

0,05 ʤʛ/ʤį 
ʂʠʩʣʦʪʥʳʝ ʜʦʞʜʠ, 

ʧʦʚʨʝʞʜʝʥʠʝ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʆʢʩʠʜʳ ʘʟʦʪʘ  

(NO, NO2) 

ɼʚʠʛʘʪʝʣʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ, 

ʪʝʧʣʦʚʳʝ ʫʩʪʘʥʦʚʢʠ 
0,04 ʤʛ/ʤį 

ʆʙʨʘʟʦʚʘʥʠʝ ʩʤʦʛʘ, 

ʢʠʩʣʦʪʥʳʝ ʜʦʞʜʠ 

ʋʛʣʝʚʦʜʦʨʦʜʳ 

ʅʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶ-

ʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, 

ʭʠʤʠʯʝʩʢʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 

ʈʘʩʯʝʪ ʧʦ ʬʦʨʤʫʣʝ, 

ʫʪʚʝʨʞʜʸʥʥʦʡ 

ʧʨʠʢʘʟʦʤ 

ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ 

ʦʪ 06.06.2017 ˉ 273 

ʇʘʨʥʠʢʦʚʳʡ ʵʬʬʝʢʪ, 

ʬʦʪʦʭʠʤʠʯʝʩʢʠʡ 

ʩʤʦʛ 

ʊʚʝʨʜʳʝ ʯʘʩʪʠʮʳ  

(ʧʳʣʴ, ʜʳʤ) 

ɼʦʙʳʯʘ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ 
0,035 ʠ 0,06 ʛ/ʤį 

ɿʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚ, 

ʚʨʝʜ ʟʜʦʨʦʚʴʶ 

ʆʟʦʥ  

(O3) 
ʌʦʪʦʭʠʤʠʯʝʩʢʠʝ 

ʨʝʘʢʮʠʠ 
30 ʤʢʛ/ʤį 

ʊʦʢʩʠʯʥʦʝ ʜʝʡʩʪʚʠʝ 

ʜʣʷ ʞʠʚʳʭ 

ʦʨʛʘʥʠʟʤʦʚ 

ʍʣʦʨʬʪʦʨʫʛʣʝʨʦʜʳ 
ʍʦʣʦʜʠʣʴʥʘʷ ʪʝʭʥʠʢʘ, 

ʘʵʨʦʟʦʣʠ 
2ẗ106 ʤʢʛ/ʤį 

ʈʘʟʨʫʰʝʥʠʝ 

ʦʟʦʥʦʚʦʛʦ ʩʣʦʷ 

ʊʷʞʝʣʳʝ 

ʤʝʪʘʣʣʳ  

(Pb, Hg, Cd) 

ʄʝʪʘʣʣʫʨʛʠʷ, 

ʭʠʤʠʯʝʩʢʘʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 

Pb ʦʪ 0,001 ʜʦ 10 

ʤʛ/ʤį 

Hg ʦʪ 0,0003 ʜʦ 0,5 

ʤʛ/ʤį 

Cd ʦʪ 0,003 ʜʦ 6 ʤʛ/ʤį 

ʊʦʢʩʠʯʥʦʝ 

ʥʘʢʦʧʣʝʥʠʝ 

ʚ ʵʢʦʩʠʩʪʝʤʘʭ 
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ʂʘʞʜʳʡ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʚʳʙʨʦʩʦʚ ʥʝʩʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʚʨʝʜ ʜʣʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʯʝʣʦʚʝʢʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʩʝʨʥʠʩʪʳʡ ʛʘʟ (SO2), 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʚʣʘʛʦʡ ʚ ʘʪʤʦʩʬʝʨʝ, ʦʙʨʘʟʫʝʪ ʩʝʨʥʫʶ ʢʠʩʣʦʪʫ(H2SO4), 

ʢʦʪʦʨʘʷ ʚʳʧʘʜʘʝʪ ʚ ʚʠʜʝ ʢʠʩʣʦʪʥʳʭ ʜʦʞʜʝʡ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʨʫʰʝʥʠʶ ʧʦʯʚ, 

ʛʠʙʝʣʠ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʢ ʢʦʨʨʦʟʠʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ 

ʧʦʚʨʝʞʜʝʥʠʶ ʟʜʘʥʠʡ. ɼʠʦʢʩʠʜ ʘʟʦʪʘ (NO2), ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʜʨʫʛʠʤʠ 

ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ ʠ ʩʦʣʥʝʯʥʳʤ ʩʚʝʪʦʤ, ʦʙʨʘʟʫʝʪ ʬʦʪʦʭʠʤʠʯʝʩʢʠʡ ʩʤʦʛ, ʢʦʪʦʨʳʡ 

ʫʭʫʜʰʘʝʪ ʚʠʜʠʤʦʩʪʴ ʠ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʜʳʭʘʪʝʣʴʥʫʶ 

ʩʠʩʪʝʤʫ ʯʝʣʦʚʝʢʘ. ʅʝʢʦʪʦʨʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʪʘʢʠʝ ʢʘʢ ʤʝʪʘʥ (CH4), ʢʦʪʦʨʳʡ 

ʷʚʣʷʝʪʩʷ ʧʘʨʥʠʢʦʚʳʤ ʛʘʟʦʤ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʛʣʦʙʘʣʴʥʦʤʫ ʧʦʪʝʧʣʝʥʠʶ. ʊʚʝʨʜʳʝ 

ʯʘʩʪʠʮʳ, ʧʦʧʘʜʘʷ ʚ ʧʦʯʚʫ ʠ ʚʦʜʫ, ʫʭʫʜʰʘʶʪ ʠʭ ʢʘʯʝʩʪʚʦ. ʄʝʣʢʠʝ ʯʘʩʪʠʮʳ, 

ʧʨʦʥʠʢʘʷ ʚ ʜʳʭʘʪʝʣʴʥʳʝ ʧʫʪʠ, ʚʳʟʳʚʘʶʪ ʭʨʦʥʠʯʝʩʢʠʝ ʨʝʩʧʠʨʘʪʦʨʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ, ʘʩʪʤʫ ʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʧʘʪʦʣʦʛʠʠ. ʇʦʵʪʦʤʫ ʜʣʷ 

ʤʠʥʠʤʠʟʘʮʠʠ ʵʪʦʛʦ ʚʨʝʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ 

ʦʯʠʩʪʢʠ ʚʦʟʜʫʭʘ. 

ʊʘʢʞʝ ʨʘʩʩʤʦʪʨʠʤ ʥʘʠʙʦʣʝʝ ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʪʦʜʳ 

ʦʯʠʩʪʢʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʳʙʨʦʩʦʚ (ʨʠʩ. 3). 

 

 

ʈʠʩ. 3. ʉʭʝʤʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʚʳʙʨʦʩʦʚ ʤʝʪʦʜʘʤ ʦʯʠʩʪʢʠ 

 

ʆʩʥʦʚʥʳʝ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʜʘʥʥʳʝ ʤʝʪʦʜʳ ʦʯʠʩʪʢʠ ï ʮʠʢʣʦʥʳ, ʬʠʣʴʪʨʳ, 

ʩʢʨʫʙʙʝʨʳ, ʢʘʪʘʣʠʪʠʯʝʩʢʠʝ ʥʝʡʪʨʘʣʠʟʘʪʦʨʳ. 

ʀʟ ʥʠʭ ʮʠʢʣʦʥʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʫʜʘʣʝʥʠ ̫ ʪʚʸʨʜʳʭ ʬʨʘʢʮʠʡ ʠʟ 

ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʟʘ ʩʯʸʪ ʜʝʡʩʪʚʠʷ ʮʝʥʪʨʦʙʝʞʥʳʭ ʩʠʣ, ʬʠʣʴʪʨʳ ʟʘʜʝʨʞʠʚʘʶʪ 

ʧʳʣɹ ʬʠʣʴʪʨʫʶʱʠʤ ʤʘʪʝʨʠʘʣʦʤ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʯʝʨʝʟ ʥʝʛʦ ʟʘʛʨʷʟʥʸʥʥʦʛʦ 

ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ, ʚ ʩʢʨʫʙʙʝʨʘʭ ʟʘʛʨʷʟʥʸʥʥʳʡ ʚʦʟʜʫʭ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʧʦʪʦʢ 

ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʭ ʢʘʧʝʣʴ ʚʦʜʳ, ʢʦʪʦʨʳʝ ʦʙʚʦʣʘʢʠʚʘʶʪ ʯʘʩʪʠʮʳ ʟʘʛʨʷʟʥʝʥʠʡ ʠ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ ʦʩʝʜʘʶʪ ʠ ʩʪʝʢʘʶʪ ʚ ʩʧʝʮʠʘʣʴʥʳʡ ʦʪʩʪʦʡʥʠʢ 
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ʚ ʚʠʜʝ ʰʣʘʤʘ, ʘ ʥʝʡʪʨʘʣʠʟʘʪʦʨʳ ʟʘ ʩʯʝʪ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʘʪʘʣʠʟʘʪʦʨʘ ʧʨʝʚʨʘʱʘʶʪ ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ ʚ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʝ ʩʦʝʜʠʥʝʥʠʷ 

ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʨʘʟʣʘʛʘʶʪ ʠʭ. 

ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʪʨʝʙʫʶʪ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʯʪʦʙʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʫʨʦʚʝʥʴ 

ʟʥʘʯʝʥʠʡ ʚʳʙʨʦʩʦʚ ʠ ʥʝ ʥʘʥʦʩʠʪʴ ʚʨʝʜ ʯʝʣʦʚʝʢʫ ʠ ʦʢʨʫʞʘʶʱʝʡ ʝʛʦ ʩʨʝʜʝ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʊʦʣʩʪʦʚʘ ʖ.ʀ., ʐʫʤʠʣʦʚ ʈ.ʅ., ʇʘʩʪʫʭʦʚʘ ʃ.ɻ. ʆʭʨʘʥʘ ʚʦʟʜʫʰʥʦʛʦ 

ʙʘʩʩʝʡʥʘ: ʫʯʝʙʥʠʢ / ʖ.ʀ. ʊʦʣʩʪʦʚʘ, ʈ.ʅ. ʐʫʤʠʣʦʚ, ʃ.ɻ. ʇʘʩʪʫʭʦʚʘ. ï 

ɽʢʘʪʝʨʠʥʙʫʨʛ: ʀʟʜʘʪʝʣʴʩʪʚʦ ʋʨʘʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 2017. ï 122 ʩ. 

2. ʆɸʆ çʅʀʀ ɸʊʄʆʉʌɽʈɸè ʄʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ ʧʦ ʘʥʘʣʠʪʠʯʝʩʢʦʤʫ 

ʢʦʥʪʨʦʣʶ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ: ʤʝʪʦʜʠʯʝʩʢʦʝ 

ʧʦʩʦʙʠʝ. ï ʉ-ʇʙ: 2012. ï 57 ʩ. 

3. ʈʷʟʘʥʮʝʚʘ ʃ.ʊ. ʕʢʩʧʝʨʪʠʟʘ ʧʨʦʝʢʪʦʚ: ʢʫʨʩ ʣʝʢʮʠʡ: ʫʯʝʙ. ʧʦʩʦʙʠʝ / ʃ.ʊ. 

ʈʷʟʘʥʮʝʚʘ. ï ɺʦʨʦʥʝʞ: ʌɻɹʆʋ ɺʇʆ çɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè, 2011. ï 220 ʩ. 

4. ʇʨʠʢʘʟ ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʦʚ 

ʨʘʩʩʝʠʚʘʥʠʷ ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ (ʟʘʛʨʷʟʥʷʶʱʠʭ) ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʥʦʤ 

ʚʦʟʜʫʭʝè ̄  273 ʦʪ  06.06.2017 ï ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ // 

ʂʦʥʪʫʨʅʦʨʤʘʪʠʚ: [ʩʘʡʪ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://normativ.kontur.ru/document?moduleId=1&documentId=310516. 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʝ: 

ʀʣʴʷʰʝʥʢʦ ɸʥʥʘ ɸʣʝʢʩʝʝʚʥʘ ï ʩʪʫʜʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ɻʚʦʟʜʢʦʚʘ ʉʚʝʪʣʘʥʘ ʀʣʴʠʥʠʯʥʘ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ  

çʉʊɸʅʂʀʅè. 
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ɺʃʀʗʅʀɽ ʂʆʅʉʊʈʋʂʊʀɺʅʓʍ ʕʃɽʄɽʅʊʆɺ 

ʇʆɼɺʀɾʅʆɻʆ ʉʆʉʊɸɺɸ ʅɸ ɹɽɿʆʇɸʉʅʆʉʊʔ ʊʈʋɼɸ 

ʉʆʉʊɸɺʀʊɽʃɽʁ ʇʆɽɿɼʆɺ 

ʂʘʤʠʣʦʚ ʍ. ʄ. 

ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ʊʘʰʢʝʥʪ, ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʩʦʩʪʘʚʠʪʝʣʝʡ 

ʧʦʝʟʜʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʵʣʝʤʝʥʪʘʤ 

ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ (ʣʝʩʪʥʠʮʳ, ʧʦʜʥʦʞʢʠ ʠ ʧʦʨʫʯʥʠ), ʚʣʠʷʶʱʠʤ ʥʘ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʵʨʛʦʥʦʤʠʢʫ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʨʠʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʩʧʦʩʦʙʦʚ 

ʟʘʭʚʘʪʘ ʧʦʨʫʯʥʷ ʠ ʠʭ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʳʷʚʣʝʥʳ ʥʝʜʦʩʪʘʪʢʠ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʩʥʠʞʘʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʧʦʚʳʰʘʶʱʠʝ 

ʫʪʦʤʣʷʝʤʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʥʝʩʪʘʮʠʦʥʘʨʥʳʝ 

ʨʘʙʦʯʠʝ ʤʝʩʪʘ, ʩʦʩʪʘʚʠʪʝʣʴ ʧʦʝʟʜʦʚ, ʧʦʨʫʯʥʠ, ʣʝʩʪʥʠʮʳ, ʧʦʜʥʦʞʢʠ. 

 

ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠ 

ʚʘʞʥʦʡ ʦʪʨʘʩʣʴʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʣʶʙʦʡ ʩʪʨʘʥʳ. 

ʅʘʙʣʶʜʘʝʤʳʡ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʩʪʦʡʯʠʚʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʠ ʨʦʩʪ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʪʦʚʘʨʦʦʙʦʨʦʪʘ ʧʨʠʚʦʜʷʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ 

ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ ʠ ʩʧʨʦʩʘ ʥʘ ʛʨʫʟʦʧʝʨʝʚʦʟʢʠ. ʈʦʣʴ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʪʨʫʜʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ 

ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ, ʠʤʝʝʪ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʵʬʬʝʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʛʨʫʟʦʚʳʭ ʠ 

ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ ʯʝʨʝʟ ʵʪʫ ʩʠʩʪʝʤʫ, ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʠ ʛʘʨʘʥʪʠʨʦʚʘʥʠʠ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʨʘʙʦʪʳ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʦʧʝʨʘʮʠʡ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ, ʟʘʥʷʪʳʭ ʥʘ ʜʘʥʥʦʤ ʪʠʧʝ ʨʘʙʦʯʠʭ ʤʝʩʪ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʩʥʦʚʥʦʡ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ 

ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [1]. 

ʉʦʛʣʘʩʥʦ ʦʩʥʦʚʥʳʤ ʧʦʥʷʪʠʷʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʇʦʣʦʞʝʥʠʠ çʆ ʧʦʨʷʜʢʝ 

ʧʨʦʚʝʜʝʥʠʷ ʘʪʪʝʩʪʘʮʠʠ ʨʘʙʦʯʠʭ ʤʝʩʪ ʧʦ ʫʩʣʦʚʠʷʤ ʪʨʫʜʘ ʠ ʪʨʘʚʤʦʦʧʘʩʥʦʩʪʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷè ʫʪʚʝʨʞʜʝʥʥʦʤ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʂʘʙʠʥʝʪʘ ʄʠʥʠʩʪʨʦʚ 

ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʦʪ 15 ʩʝʥʪʷʙʨʷ 2014 ʛʦʜʘ  ̄ 263 çʆ ʜʘʣʴʥʝʡʰʝʤ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʤʝʨ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʦʚè ʥʝʩʪʘʮʠʦʥʘʨʥʳʝ ʨʘʙʦʯʠʝ 

ʤʝʩʪʘ ï ʵʪʦ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʠʟʤʝʥʷʶʱʠʭʩʷ ʨʘʙʦʯʠʭ ʟʦʥʘʭ, ʧʨʠ 

ʵʪʦʤ ʨʘʙʦʯʝʡ ʟʦʥʦʡ ʩʯʠʪʘʝʪʩʷ ʯʘʩʪʴ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ, ʦʩʥʘʱʝʥʥʘʷ ʥʝʦʙʭʦʜʠʤʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʛʜʝ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʨʘʙʦʪʥʠʢʦʚ ʚʳʧʦʣʥʷʶʪ 

ʨʘʙʦʪʫ ʠʣʠ ʦʧʝʨʘʮʠʶ, ʩʭʦʜʥʳʝ ʧʦ ʭʘʨʘʢʪʝʨʫ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʣʫʞʙʘ 
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ʩʦʩʪʘʚʠʪʝʣʝʡ ʧʦʝʟʜʦʚ ʠʛʨʘʝʪ ʯʨʝʟʚʳʯʘʡʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ 

ʧʝʨʝʚʦʟʦʢ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʠ ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ [2]. 

ʈʘʙʦʪʘ ʩʦʩʪʘʚʠʪʝʣʷ ʧʦʝʟʜʘ ʩʚʷʟʘʥʘ ʩ ʚʣʠʷʥʠʝʤ ʨʷʜʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʬʘʢʪʦʨʦʚ (ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʰʫʤ, ʚʠʙʨʘʮʠʷ, 

ʥʠʟʢʘʷ ʦʩʚʝʱʝʥʥʦʩʪʴ, ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ, ʧʩʠʭʠʯʝʩʢʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠ ʜʨ.). 

ʊʨʫʜʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʦʩʪʘʚʠʪʝʣʷ ʧʦʝʟʜʘ, ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ ʚ ʭʦʜʝ ʪʨʫʜʦʚʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʦʪʥʦʩʠʪʩʷ ʢ ʪʷʞʝʣʦʤʫ ʪʨʫʜʫ. ʆʥʠ ʧʨʝʦʜʦʣʝʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʨʘʩʩʪʦʷʥʠʷ (ʚʢʣʶʯʘʷ ʚʝʩ ʦʜʝʞʜʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʟʠʤʦʡ) ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʧʦʝʟʜʦʚ ʩʪʦʷ ʚ ʪʝʯʝʥʠʝ ʩʤʝʥʳ, ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʜʥʠʤʘʷʩʴ ʠ ʩʧʫʩʢʘʷʩʴ ʧʦ 

ʩʪʫʧʝʥʷʤ ʚʘʛʦʥʦʚ ʚʳʩʦʪʦʡ 0,7ï1,0 ʤʝʪʨʘ ʚ ʪʝʯʝʥʠʝ ʩʤʝʥʳ. ʇʦʤʠʤʦ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʨʘʙʦʪʳ, ʚ ʠʭ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʘʷ 

ʩʪʘʪʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ. ʕʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʫʜʝʨʞʘʥʠʝ ʚʝʩʘ ʪʝʣʘ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ 

ʧʦʣʦʞʝʥʠʠ, ʫʜʝʨʞʠʚʘʷ ʨʫʯʢʫ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʤʘʥʝʚʨʦʚʳʭ ʨʘʙʦʪ ʥʘ ʣʝʩʪʥʠʮʝ 

ʚʘʛʦʥʘ, ʠ ʧʨʠʤʝʥʝʥʠʝ ʩʠʣʳ ʧʨʠ ʨʘʟʲʝʜʠʥʝʥʠʠ ʘʚʪʦʩʮʝʧʦʢ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʝʤʫ ʧʨʠʭʦʜʠʪʩʷ ʦʧʠʨʘʪʴʩʷ ʥʘ ʩʪʫʧʝʥʴʢʫ ʚʘʛʦʥʥʦʡ ʣʝʩʪʥʠʮʳ ʠ ʚʠʩʝʪʴ, 

ʜʝʨʞʘʩʴ ʨʫʢʘʤʠ ʟʘ ʧʦʨʫʯʝʥʴ. ʉʠʪʫʘʮʠʷ ʝʱʝ ʙʦʣʝʝ ʫʩʣʦʞʥʷʝʪʩʷ ʧʨʠ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʱʝʤʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʫʛʣʫ ʥʘʢʣʦʥʘ ʚʘʛʦʥʥʦʡ ʣʝʩʪʥʠʮʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʦʩʥʦʚʥʦʡ ʚʝʩ ʪʝʣʘ ʩʦʩʪʘʚʠʪʝʣʷ ʧʦʝʟʜʘ, ʩʧʝʮʦʜʝʞʜʳ, ʩʠʛʥʘʣʦʚ ʠ ʩʨʝʜʩʪʚ ʩʚʷʟʠ 

ʫʜʝʨʞʠʚʘʝʪʩʷ ʚ ʚʘʛʦʥʝ ʩ ʧʦʤʦʱʴʶ ʝʛʦ ʨʫʢ. ɺʦ ʚʨʝʤʷ ʧʦʜʘʯʠ ʩʠʛʥʘʣʘ 

(ʩ ʧʦʤʦʱʴʶ ʨʘʮʠʠ, ʬʣʘʞʢʘ ʠʣʠ ʩʚʠʩʪʢʘ) ʦʥ ʚʳʧʦʣʥʷʝʪ ʵʪʫ ʟʘʜʘʯʫ ʪʦʣʴʢʦ ʦʜʥʦʡ 

ʨʫʢʦʡ (ʨʠʩ. 1). 

 

 

ʈʠʩ. 1. ʇʦʣʦʞʝʥʠʝ ʩʦʩʪʘʚʠʪʝʣʷ ʧʦʝʟʜʘ ʧʨʠ ʚʝʜʝʥʠʠ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ 
 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʟʘʚʦʜʳ-ʠʟʛʦʪʦʚʠʪʝʣʠ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʜʣʷ ʞʝʣʝʟʥʳʭ 

ʜʦʨʦʛ ʧʨʦʠʟʚʦʜʷʪ ʠʭ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʥʘ ʦʩʥʦʚʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʆʉʊ 24.050.67-87 çʃʝʩʪʥʠʮʳ, ʧʦʜʥʦʞʢʠ ʠ 

ʧʦʨʫʯʥʠ ʛʨʫʟʦʚʳʭ ʚʘʛʦʥʦʚ. ʈʘʟʤʝʨʳ ʠ ʦʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷè [3]. 

ʉʦʛʣʘʩʥʦ ʆʉʊ 24.050.67-87, ʢʦʥʩʪʨʫʢʮʠʠ ʣʝʩʪʥʠʮ, ʧʦʜʥʦʞʝʢ ʠ ʧʦʨʫʯʥʝʡ 
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ʚʘʛʦʥʦʚ ʜʦʣʞʥʳ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʳʝ 

ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʧʨʠ ʤʘʥʝʚʨʦʚʳʭ, ʧʦʛʨʫʟʦʯʥʦ-

ʨʘʟʛʨʫʟʦʯʥʳʭ ʨʘʙʦʪʘʭ, ʪʝʭʥʠʯʝʩʢʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʨʝʤʦʥʪʝ ʚʘʛʦʥʦʚ. 

ʉʪʘʥʜʘʨʪ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪ ʦʙʷʟʘʪʝʣʴʥʫʶ ʥʦʤʝʥʢʣʘʪʫʨʫ ʵʪʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʚʘʛʦʥʦʚ, ʠʭ ʥʘʟʥʘʯʝʥʠʝ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʛʠʝ ʚʘʛʦʥʳ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʝ ʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ 

ʩʝʪʠ, ʠʤʝʶʪ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʥʝʜʦʩʪʘʪʢʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʨʫʜʘ 

ʩʦʩʪʘʚʠʪʝʣʝʡ ʧʦʝʟʜʦʚ (ʥʝʫʜʦʙʥʳʝ ʜʣʷ ʟʘʭʚʘʪʘ ʧʦʨʫʯʥʠ, ʩʣʠʰʢʦʤ ʚʳʩʦʢʠʝ 

ʩʪʫʧʝʥʴʢʠ ʚ ʚʘʛʦʥʘʭ, ʘ ʪʘʢʞʝ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ 

ʢʦʣʝʩ). ʉʦʛʣʘʩʥʦ ʆʉʊ 24.050.67-87, ʚʘʛʦʥʥʳʡ ʧʦʨʫʯʝʥʴ, ʠʩʧʦʣʴʟʫʝʤʳʡ 

ʩʦʩʪʘʚʠʪʝʣʝʤ ʧʦʝʟʜʘ, ʠʤʝʝʪ ʣʠʪʫʶ ʢʨʫʛʣʫʶ ʬʦʨʤʫ ʠ ʩʦʩʪʦʠʪ ʠʟ ʨʘʙʦʯʝʡ ʯʘʩʪʠ 

ʦʜʠʥʘʢʦʚʦʛʦ ʜʠʘʤʝʪʨʘ ʧʦ ʚʩʝʡ ʜʣʠʥʝ (ʨʠʩ. 2) [3]. 

 

 

ʈʠʩ. 2. ʇʦʣʦʞʝʥʠʝ ʩʦʩʪʘʚʠʪʝʣʷ ʧʦʝʟʜʘ, ʫʜʝʨʞʠʚʘʶʱʝʛʦ ʨʫʯʢʫ ʚʘʛʦʥʘ 
 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʨʫʯʥʝʡ ʚʘʞʥʦ ʧʨʘʚʠʣʴʥʦ ʠʭ ʜʝʨʞʘʪʴ. ʉʫʱʝʩʪʚʫʝʪ 

ʥʝʩʢʦʣʴʢʦ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʩʧʦʩʦʙʦʚ ʟʘʭʚʘʪʘ. ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɹʶʩʩʝ 

[4], ʵʪʠ ʩʧʦʩʦʙʳ ʜʝʣʷʪʩʷ ʥʘ 6 ʦʩʥʦʚʥʳʭ ʢʘʪʝʛʦʨʠʡ ʧʦ ʩʭʦʜʩʪʚʫ ʩ ʤʝʭʘʥʠʟʤʘʤʠ. 

ɺ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [5] ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ 9 ʚʠʜʦʚ ʟʘʭʚʘʪʘ. 

ʉʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʥʘʫʯʥʳʝ ʨʘʙʦʪʳ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʦʚʘʥʳ 12 ʠ ʙʦʣʝʝ ʚʠʜʦʚ 

ʟʘʭʚʘʪʘ. ɺ ʩʘʤʦʤ ʧʨʦʩʪʦʤ ʩʣʫʯʘʝ ʚʩʝ ʟʘʭʚʘʪʳ ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʩʠʣʦʚʳʝ ʠ 

ʪʦʯʥʦʩʪʥʳʝ [6]. 

ʉ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʫʜʦʙʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ  

ʀ. ʄʘʪʝʚʳʤ ʠ ʉ. ɹʘʥʢʦʚʳʤ, ʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ 

ʨʘʟʣʠʯʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʟʘʭʚʘʪʦʚ (ʨʠʩ. 3). 

ʇʨʠʚʝʜʝʥʥʳʝ ʩʧʦʩʦʙʳ ʟʘʭʚʘʪʘ ʥʝ ʦʭʚʘʪʳʚʘʶʪ ʧʦʣʥʦʩʪʴʶ ʚʩʝ ʚʦʟʤʦʞʥʳʝ 

ʩʧʦʩʦʙʳ ʫʜʝʨʞʘʥʠʷ ʧʦʨʫʯʥʷ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʧʦ ʫʜʝʨʞʘʥʠʶ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʤʝʪʦʚ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʢʫʣʘʯʥʳʡ ʟʘʭʚʘʪ ʣʠʪʳʭ ʢʨʫʛʣʳʭ 

ʧʦʨʫʯʥʷ [6] ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞʥʦʛʦ ʠ ʫʜʦʙʥʦʛʦ ʫʜʝʨʞʘʥʠʷ ʨʫʢʦʡ, ʦʩʦʙʝʥʥʦ 

ʥʝʵʬʬʝʢʪʠʚʝʥ ʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʩʢʦʣʴʞʝʥʠʷ ʨʫʢʠ ʚʦ ʚʣʘʞʥʳʭ, ʭʦʣʦʜʥʳʭ 

ʫʩʣʦʚʠʷʭ ʠʣʠ ʧʨʠ ʥʦʰʝʥʠʠ ʧʝʨʯʘʪʦʢ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʝʪ ʨʠʩʢ ʦʞʦʛʦʚ ʢʦʞʠ ʨʫʢ ʚ 

ʞʘʨʢʠʭ ʫʩʣʦʚʠʷʭ. ʕʪʦ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʠ ʫʩʠʣʠʚʘʝʪ ʫʪʦʤʣʷʝʤʦʩʪʴ. 
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ʈʠʩ. 3. ɺʠʜʳ ʟʘʭʚʘʪʦʚ: 

ʘ ï ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ; ʙ ï ʩʬʝʨʠʯʝʩʢʠʡ; ʚ ï ʟʘʭʚʘʪ ʚ ʢʫʣʘʢ; ʛ ï ʟʘʭʚʘʪ ʢʨʶʯʦʢ; ʜ ï ʢʦʥʮʝʚʦʡ;  

ʝ ï ʧʘʣʴʤʘʨʥʳʡ; ʞ ï ʢʣʶʯʝʚʦʡ; ʟ ï ʥʦʞʥʠʯʥʳʡ; ʠ ï ʟʦʥʳ ʢʦʥʪʘʢʪʘ ʢʠʩʪʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʘʭ ʟʘʭʚʘʪʦʚ 
 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 12.2.049-80 

çʇʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʆʙʱʠʝ ʵʨʛʦʥʦʤʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷè [7] 

ʜʦʣʞʥʦ ʦʩʚʦʙʦʞʜʘʪʴ ʨʘʙʦʪʥʠʢʘ ʦʪ ʦʪʜʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ, ʙʳʪʴ ʫʜʦʙʥʳʤ ʠ 

ʫʯʠʪʳʚʘʪʴ ʝʛʦ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. ʆʜʥʘʢʦ ʜʘʞʝ ʚ ʩʘʤʳʭ ʧʨʦʩʪʳʭ 

ʩʣʫʯʘʷʭ ʫʜʝʨʞʘʥʠʝ ʚʘʛʦʥʥʦʡ ʧʦʨʫʯʥʷ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʥʝʫʜʦʙʩʪʚʘ ʜʣʷ 

ʩʦʩʪʘʚʠʪʝʣʷ ʧʦʝʟʜʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʘ ʵʪʘʧʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʦʚʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʦʩʪʘʝʪʩʷ ʙʝʟ ʚʥʠʤʘʥʠʷ ʨʘʟʨʘʙʦʪʢʘ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ 

ʥʘ ʦʩʥʦʚʝ ʟʘʢʦʥʦʚ ʵʨʛʦʥʦʤʠʯʝʩʢʦʡ ʙʠʦʤʝʭʘʥʠʢʠ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʣʥʦʛʦ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʩʦʩʪʘʚʠʪʝʣʝʡ ʧʦʝʟʜʦʚ ʪʨʝʙʦʚʘʥʠʷʤ ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʧʨʘʚʠʣ ʠ ʥʦʨʤ. ʇʦʵʪʦʤʫ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʦʨʫʯʥʷ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʩʪʘʚʠʪʝʣʝʡ ʧʦʝʟʜʦʚ, ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ ʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʬʦʨʤʝ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʶ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. 
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ɺʆɿɼɽʁʉʊɺʀɽ ʕʂʉʊʈɽʄɸʃʔʅʓʍ ʂʃʀʄɸʊʀʏɽʉʂʀʍ 

ʋʉʃʆɺʀʁ ʅɸ ɿɼʆʈʆɺʔɽ ʀ ʌʋʅʂʎʀʆʅɸʃʔʅʆɽ ʉʆʉʊʆʗʅʀɽ 

ʈɸɹʆʊʅʀʂʆɺ ɾɽʃɽɿʅʆɼʆʈʆɾʅʆɻʆ ʊʈɸʅʉʇʆʈʊɸ 

ʂʘʤʠʣʦʚ ʍ. ʄ. 

ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ʊʘʰʢʝʥʪ, ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʢʣʠʤʘʪʘ ʥʘ ʪʨʫʜ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʠʢʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ. ʆʧʠʩʘʥʳ ʬʘʢʪʦʨʳ 

ʞʘʨʢʦʛʦ ʢʣʠʤʘʪʘ ʠ ʠʭ ʬʠʟʠʦʣʦʛʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʘ ʪʘʢʞʝ 

ʧʦʩʣʝʜʩʪʚʠʷ ʭʦʣʦʜʘ ï ʦʙʤʦʨʦʞʝʥʠʷ, ʩʥʠʞʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʆʪʤʝʯʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʨ ʟʘʱʠʪʳ ʠ 

ʘʜʘʧʪʘʮʠʠ ʨʘʙʦʪʥʠʢʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʣʠʤʘʪ, ʪʝʨʤʦʨʝʛʫʣʷʮʠʷ, ʪʝʧʣʦʚʦʝ ʠʩʪʦʱʝʥʠʝ, 

ʦʙʤʦʨʦʞʝʥʠʝ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʨʫʜʘ. 

 

ʂʣʠʤʘʪ ʦʧʨʝʜʝʣʷʝʪ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʦʟʜʘʝʪ ʨʷʜ 

ʚʘʞʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʠʢʦʚ, 

ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ. ʀʟʫʯʝʥʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ 

ʧʦʛʦʜʳ ʥʘ ʯʝʣʦʚʝʢʘ ʚʭʦʜʠʪ ʚ ʩʬʝʨʫ ʧʨʷʤʦʛʦ ʠʥʪʝʨʝʩʘ ʬʠʟʠʦʣʦʛʠʠ, ʛʠʛʠʝʥʳ ʠ 

ʢʣʠʥʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ. ʉʧʝʮʠʘʣʠʩʪʘʤʠ ʵʪʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʨʘʙʦʪʘʥ ʨʷʜ 

ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʧʦʛʦʜʳ ʧʦ ʝʝ ʚʣʠʷʥʠʶ ʥʘ ʪʝʧʣʦʚʦʝ ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ, 

ʨʘʙʦʪʘʶʱʝʛʦ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʩʦʟʜʘʣʠ ʤʝʪʦʜʠʢʫ 

ʬʠʟʠʦʣʦʛʦ-ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʠʤʘʪʘ. ʕʪʘ ʤʝʪʦʜʠʢʘ ʫʯʠʪʳʚʘʝʪ 

ʢʦʤʧʣʝʢʩʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʦʨʛʘʥʠʟʤ, ʘ ʪʘʢʞʝ 

ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʧʦʛʦʜʳ [1]. 

ʊʨʫʜʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, 

ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ ʚ ʫʩʣʦʚʠʷʭ ʞʘʨʢʦʛʦ ʢʣʠʤʘʪʘ, ʩʚʷʟʘʥʘ ʩ 

ʩʝʨʴʝʟʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʠʟʠʦʣʦʛʠʠ ʯʝʣʦʚʝʢʘ, ʛʠʛʠʝʥʳ 

ʪʨʫʜʘ ʠ ʦʭʨʘʥʳ ʪʨʫʜʘ. ɾʘʨʢʠʡ ʢʣʠʤʘʪ ʦʙʳʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʨʝʜʥʝʡ 

ʜʥʝʚʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ʦʪ +28 ʜʦ +35 ÁC ʠ ʚʳʰʝ, ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʴʶ 40ï70 % ʠ ʚʳʩʦʢʦʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʝʡ. ʅʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ 

ʪʨʘʥʩʧʦʨʪʝ ʚ ʣʝʪʥʠʝ ʤʝʩʷʮʳ, ʦʩʦʙʝʥʥʦ ʚ ʧʫʩʪʳʥʥʳʭ ʠ ʩʪʝʧʥʳʭ ʟʦʥʘʭ, ʚ 

ʩʝʨʝʜʠʥʝ ʣʝʪʘ ʥʘ ʦʪʢʨʳʪʳʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʫʪʷʭ, ʩʪʘʥʮʠʷʭ ʠ ʧʣʦʱʘʜʢʘʭ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚʙʣʠʟʠ ʘʩʬʘʣʴʪʦʚʳʭ, 

ʙʘʣʣʘʩʪʥʳʭ ʠʣʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʤʦʞʝʪ ʧʦʜʥʠʤʘʪʴʩʷ ʜʦ +50 ÁC [2]. 

ʆʩʥʦʚʥʳʝ ʥʝʛʘʪʠʚʥʳʝ ʬʘʢʪʦʨʳ ʚ ʞʘʨʢʦʤ ʢʣʠʤʘʪʝ: 

- ʚʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ï ʫʚʝʣʠʯʠʚʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʩʠʩʪʝʤʫ 

ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ; 
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- ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ ï ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʠʟʣʫʯʝʥʠʝ ʠ ʠʥʬʨʘʢʨʘʩʥʳʡ 

ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʪʝʣʦ; 

- ʥʠʟʢʘʷ ʠʣʠ ʩʨʝʜʥʷʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ï ʧʨʠʚʦʜʠʪ ʢ 

ʦʙʝʟʚʦʞʠʚʘʥʠʶ, ʫʩʢʦʨʷʷ ʠʩʧʘʨʝʥʠʝ ʚʣʘʛʠ ʯʝʨʝʟ ʢʦʞʫ; 

- ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ï ʚʣʠʷʝʪ ʥʘ ʪʝʧʣʦʦʙʤʝʥ, ʥʦ ʜʘʞʝ ʩʠʣʴʥʳʡ ʚʝʪʝʨ ʧʨʠ 

ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʝ ʩʥʠʞʘʝʪ ʪʝʧʣʦʚʦʛʦ ʩʪʨʝʩʩʘ; 

- ʪʝʧʣʦʧʦʛʣʦʱʘʶʱʠʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʠ ʙʝʪʦʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ï 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʪ ʦʢʨʫʞʘʶʱʫʶ ʪʝʤʧʝʨʘʪʫʨʫ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʦʜʜʝʨʞʘʥʠʝ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʦʨʛʘʥʠʟʤʘ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʧʨʠ ʨʘʙʦʪʝ ʚ ʞʘʨʢʦʤ ʢʣʠʤʘʪʝ, ʠ ʵʪʦʪ ʧʨʦʮʝʩʩ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʩʣʝʜʫʶʱʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ: 

- ʧʦʪʦʦʪʜʝʣʝʥʠʝ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʠ ï ʚʳʜʝʣʝʥʠʝ ʪʝʧʣʘ ʧʫʪʝʤ ʠʩʧʘʨʝʥʠʷ 

(ʵʚʘʧʦʨʘʮʠʷ); 

- ʨʘʩʰʠʨʝʥʠʝ ʩʦʩʫʜʦʚ ʢʦʞʠ ï ʧʝʨʝʜʘʯʘ ʪʝʧʣʘ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʥʚʝʢʮʠʠ ʠ 

ʨʘʜʠʘʮʠʠ. 

ɽʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʚʥʫʪʨʝʥʥʝʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʪʝʣʘ (å 37 ÁC) ʠʣʠ ʧʨʝʚʳʰʘʝʪ ʝʝ, ʤʝʭʘʥʠʟʤʳ ʪʝʧʣʦʦʪʜʘʯʠ 

ʥʘʨʫʰʘʶʪʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ: 

- ʪʝʧʣʦʚʦʡ ʩʪʨʝʩʩ ï ʯʨʝʟʤʝʨʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ 

ʦʨʛʘʥʠʟʤʘ; 

- ʥʘʨʫʰʝʥʠʝ ʚʦʜʥʦ-ʩʦʣʝʚʦʛʦ ʦʙʤʝʥʘ ï ʧʦʪʝʨʷ ʥʘʪʨʠʷ ʠ ʢʘʣʠʷ ʩ ʧʦʪʦʤ; 

- ʪʝʧʣʦʚʦʡ ʫʜʘʨ (heat stroke) ï ʧʦʚʳʰʝʥʠʝ ʮʝʥʪʨʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ 

ʚʳʰʝ 40 ÁC. 

- ʪʝʧʣʦʚʦʝ ʠʩʪʦʱʝʥʠʝ ï ʦʙʱʘʷ ʩʣʘʙʦʩʪʴ, ʤʳʰʝʯʥʳʝ ʩʧʘʟʤʳ, 

ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ. 

ʈʘʙʦʪʥʠʢʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ (ʜʦʨʦʞʥʳʝ 

ʤʘʩʪʝʨʘ, ʩʦʩʪʘʚʠʪʝʣʠ ʧʦʝʟʜʦʚ, ʙʨʠʛʘʜʳ ʧʦ ʨʝʤʦʥʪʫ ʨʝʣʴʩʦʚ, ʨʘʙʦʪʥʠʢʠ 

ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ ʩʚʷʟʠ), ʩʪʘʣʢʠʚʘʶʪʩʷ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʨʠʩʢʘʤʠ: 

- ʠʥʬʨʘʢʨʘʩʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʦʪʨʘʞʝʥʥʦʝ ʦʪ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ï 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʪʝʧʣʦʚʘʷ ʥʘʛʨʫʟʢʘ; 

- ʛʦʨʷʯʠʝ ʨʝʣʴʩʳ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ï ʦʧʘʩʥʦʩʪʴ 

ʪʝʨʤʠʯʝʩʢʠʭ ʦʞʦʛʦʚ; 

- ʪʷʞʝʣʳʡ ʬʠʟʠʯʝʩʢʠʡ ʪʨʫʜ ï ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʫʶ ʩʠʩʪʝʤʫ; 

- ʨʘʙʦʪʘ ʚ ʩʨʝʜʩʪʚʘʭ ʟʘʱʠʪʳ (ʩʧʝʮʠʘʣʴʥʘʷ ʦʜʝʞʜʘ, ʢʘʩʢʘ) ï ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʢʦʞʥʦʝ ʜʳʭʘʥʠʝ ʠ ʟʘʪʨʫʜʥʷʝʪ ʪʝʧʣʦʦʪʜʘʯʫ. 

ʇʨʠ ʨʘʙʦʪʝ ʚ ʫʩʣʦʚʠʷʭ ʞʘʨʢʦʛʦ ʢʣʠʤʘʪʘ ʠʣʠ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʝʧʣʦʚʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʯʪʦ 

ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʨʷʜ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʥʘʫʯʥʦʡ ʛʠʛʠʝʥʳ ʠ ʬʠʟʠʦʣʦʛʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʩʦʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʠʩʪʦʱʘʶʪʩʷ ʨʝʩʫʨʩʳ ʦʨʛʘʥʠʟʤʘ, ʯʝʨʝʟ 

ʢʦʞʫ ʪʝʨʷʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʪʨʠʷ ʠ ʜʨʫʛʠʭ ʵʣʝʢʪʨʦʣʠʪʦʚ, ʥʘʨʫʰʘʝʪʩʷ 

ʠʦʥʥʳʡ ʙʘʣʘʥʩ ʚ ʤʳʰʝʯʥʳʭ ʢʣʝʪʢʘʭ. ɺʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʫʚʝʣʠʯʠʚʘʝʪ 
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ʯʘʩʪʦʪʫ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ, ʨʘʩʰʠʨʷʝʪ ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ ʠ ʫʚʝʣʠʯʠʚʘʝʪ 

ʦʙʲʝʤ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʯʪʦ ʫʩʫʛʫʙʣʷʝʪ ʩʠʤʧʪʦʤʳ ʛʠʧʝʨʪʦʥʠʠ ʠ ʠʰʝʤʠʯʝʩʢʦʡ 

ʙʦʣʝʟʥʠ ʩʝʨʜʮʘ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʥʘʙʣʶʜʘʶʪʩʷ ʩʠʣʴʥʘʷ ʩʣʘʙʦʩʪʴ, ʛʦʣʦʚʥʘʷ 

ʙʦʣʴ, ʪʦʰʥʦʪʘ, ʭʦʣʦʜʥʳʡ ʧʦʪ, ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʣʘ ʜʦ 38ï39 ÁC, 

ʙʦʣʝʟʥʝʥʥʳʝ ʩʧʘʟʤʳ ʚ ʤʳʰʮʘʭ ʥʦʛ, ʨʫʢ ʠ ʞʠʚʦʪʘ. ɽʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ 

ʧʦʜʥʠʤʘʝʪʩʷ ʜʦ 40 ÁC ʠ ʚʳʰʝ, ʩʠʩʪʝʤʘ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ ʚʳʭʦʜʠʪ ʠʟ ʩʪʨʦʷ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʥʠʢʘʶʪ ʛʦʣʦʚʦʢʨʫʞʝʥʠʝ, ʧʦʤʫʪʥʝʥʠʝ ʩʦʟʥʘʥʠʷ ʠʣʠ ʧʦʪʝʨʷ 

ʩʦʟʥʘʥʠʷ, ʩʫʭʦʩʪʴ ʢʦʞʠ, ʫʯʘʱʝʥʥʦʝ ʩʝʨʜʮʝʙʠʝʥʠʝ ʠ ʫʯʘʱʝʥʥʦʝ ʜʳʭʘʥʠʝ. ʊʘʢʦʡ 

ʦʩʪʨʳʡ ʪʝʧʣʦʚʦʡ ʫʜʘʨ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʨʘʞʝʥʠʶ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ, ʢʦʤʘʪʦʟʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʠʣʠ ʜʘʞʝ ʩʤʝʨʪʠ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʫ 

ʯʝʣʦʚʝʢʘ, ʨʘʙʦʪʘʶʱʝʛʦ ʚ ʫʩʣʦʚʠʷʭ ʞʘʨʢʦʛʦ ʢʣʠʤʘʪʘ, ʧʦʚʳʰʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ 

ʩʥʠʞʝʥʠʷ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ, ʧʦʪʝʨʠ ʩʦʟʥʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʜʨʫʛʠʭ ʦʩʣʦʞʥʝʥʠʡ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʟʜʦʨʦʚʴʷ [3]. 

ʂʨʦʤʝ ʪʦʛʦ, ʨʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [4, 5, 6, 7, 8, 9, 10, 11] ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʨʝʘʢʮʠʠ ʯʝʣʦʚʝʢʘ ʥʘ ʭʦʣʦʜ ʚ ʦʩʥʦʚʥʦʤ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʫʞʝʥʠʠ ʢʨʦʚʝʥʦʩʥʳʭ 

ʩʦʩʫʜʦʚ ʧʘʣʴʮʝʚ ʨʫʢ ʠ ʥʦʛ, ʢʦʞʠ ʥʦʩʘ ʠ ʣʠʮʘ, ʘ ʪʘʢʞʝ ʤʳʰʮ. ɺʷʟʢʦʩʪʴ ʢʨʦʚʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʝʝ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʫʤʝʥʴʰʘʝʪʩʷ, ʠ 

ʟʘʤʝʜʣʷʝʪʩʷ ʝʝ ʧʨʠʪʦʢ ʢ ʧʝʨʠʬʝʨʠʯʝʩʢʠʤ ʫʯʘʩʪʢʘʤ ʪʝʣʘ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ. ʕʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʠ ʪʝʣʘ, ʦʩʦʙʝʥʥʦ ʢʦʥʝʯʥʦʩʪʝʡ, ʠ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʝʧʨʠʷʪʥʳʤʠ ʩʫʙʲʝʢʪʠʚʥʳʤʠ ʦʱʫʱʝʥʠʷʤʠ. ʂʦʛʜʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʞʠ ʦʧʫʩʢʘʝʪʩʷ ʥʠʞʝ +3 ÁC, ʦʱʫʱʘʝʪʩʷ ʭʦʣʦʜ, ʘ 

ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʨʫʢ ʧʘʜʘʝʪ ʜʦ +15 ÁC, ʘ ʥʦʛ ʜʦ +17 ÁC, ʚʦʟʥʠʢʘʝʪ 

ʤʫʯʠʪʝʣʴʥʦʝ ʦʱʫʱʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʠ +4ï12 ÁC ʧʝʨʝʭʦʜʠʪ ʚ ʦʢʦʯʝʥʝʥʠʝ. 

ʅʝʟʥʘʯʠʪʝʣʴʥʳʝ, ʥʦ ʜʣʠʪʝʣʴʥʳʝ ʠ ʨʝʛʫʣʷʨʥʦ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʧʝʨʝʦʭʣʘʞʜʝʥʠʷ 

(ʨʘʙʦʪʘ ʛʦʣʳʤʠ ʨʫʢʘʤʠ ʚ ʥʝʦʪʘʧʣʠʚʘʝʤʦʤ ʧʦʤʝʱʝʥʠʠ ʠʣʠ ʥʘ ʦʪʢʨʳʪʦʤ 

ʚʦʟʜʫʭʝ, ʥʦʰʝʥʠʝ ʚʣʘʞʥʦʡ ʦʙʫʚʠ ʠ ʪ. ʜ.) ʧʨʠʚʦʜʷʪ ʢ ʦʟʥʦʙʫ (ʚʦʩʧʘʣʝʥʠʶ ʢʦʞʠ, 

ʩʦʧʨʦʚʦʞʜʘʶʱʝʤʫʩʷ ʟʫʜʦʤ ʠ ʞʞʝʥʠʝʤ); ʩʠʣʴʥʳʝ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ 

ʧʝʨʝʦʭʣʘʞʜʝʥʠʷ ʚʳʟʳʚʘʶʪ ʣʦʢʘʣʴʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʪʢʘʥʝʡ ï 

ʦʙʤʦʨʦʞʝʥʠʝ ï ʠʟ-ʟʘ ʦʪʪʦʢʘ ʢʨʦʚʠ ʠʟ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʚ 

ʛʣʫʙʦʢʠʝ ʪʢʘʥʠ ʠ ʦʨʛʘʥʳ. 

ɼʣʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʭʦʣʦʜʘ ʥʝ ʪʦʣʴʢʦ ʠʟʤʝʥʷʝʪ ʜʚʠʛʘʪʝʣʴʥʫʶ ʨʝʘʢʮʠʶ 

ʯʝʣʦʚʝʢʘ, ʥʦ ʠ ʥʘʨʫʰʘʝʪ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʦʨʜʠʥʠʨʦʚʘʪʴ ʠ ʚʳʧʦʣʥʷʪʴ ʪʦʯʥʳʝ 

ʜʚʠʞʝʥʠʷ. ʇʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʦʭʣʘʞʜʝʥʠʠ ʨʫʢ ʫ ʨʘʙʦʪʘʶʱʠʭ ʩʥʠʞʘʝʪʩʷ 

ʪʘʢʪʠʣʴʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʘʣʴʮʝʚ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʤʳʰʮ ʢʠʩʪʠ ʢ 

ʩʪʘʪʠʯʝʩʢʠʤ ʥʘʧʨʷʞʝʥʠʷʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʘʝʪʩʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʘ 

ʙʦʣʝʚʳʝ ʦʱʫʱʝʥʠʷ ʚ ʢʠʩʪʷʭ ʠ ʩʪʦʧʘʭ, ʚʳʟʚʘʥʥʳʝ ʭʦʣʦʜʦʤ, ʯʘʩʪʦ ʧʨʝʧʷʪʩʪʚʫʶʪ 

ʧʨʦʜʦʣʞʝʥʠʶ ʨʘʙʦʪʳ. ɺʦʟʜʝʡʩʪʚʠʝ ʭʦʣʦʜʥʦʡ ʩʨʝʜʳ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʩʪʨʝʩʩʦʚʳʝ 

ʨʝʘʢʮʠʠ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʠʟ-ʟʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʭ 

ʬʘʢʪʦʨʦʚ. ʉʪʝʧʝʥʴ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʟʘʚʠʩʠʪ ʦʪ ʩʢʦʨʦʩʪʠ ʠ ʩʪʝʧʝʥʠ ʦʭʣʘʞʜʝʥʠʷ 

ʦʨʛʘʥʠʟʤʘ. ʏʝʤ ʚʳʰʝ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʠ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ, ʪʝʤ ʙʳʩʪʨʝʝ 

ʦʭʣʘʞʜʘʝʪʩʷ ʪʝʣʦ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʜʝʡʩʪʚʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʯʝʣʦʚʝʢʘ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʫʚʷʟʢʝ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ 

ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʜʣʷ ʨʘʙʦʪʥʠʢʘ ʩʠʩʪʝʤ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʚʳʩʰʘʷ ʥʝʨʚʥʘʷ 
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ʜʝʷʪʝʣʴʥʦʩʪʴ, ʟʨʠʪʝʣʴʥʳʡ, ʩʣʫʭʦʚʦʡ ʠ ʜʚʠʛʘʪʝʣʴʥʳʡ ʘʥʘʣʠʟʘʪʦʨʳ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʵʪʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʫʶ ʯʘʩʪʴ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ. ʅʝʩʤʦʪʨʷ 

ʥʘ ʪʦ, ʯʪʦ ʵʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʯʨʝʟʚʳʯʘʡʥʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳ ʠ ʠʟʤʝʥʯʠʚʳ, ʦʥʠ ʷʨʢʦ 

ʚʳʨʘʞʝʥʳ ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʤʦʛʫʪ ʩʪʘʪʴ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʪʨʘʚʤʳ 

ʩʦʪʨʫʜʥʠʢʘ ʚ ʦʧʘʩʥʦʡ ʟʦʥʝ. 

ʌʠʟʠʦʣʦʛʦ-ʛʠʛʠʝʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʣʠʤʘʪʘ ʦʩʥʦʚʘʥʘ ʥʘ ʜʚʫʭ 

ʦʩʥʦʚʥʳʭ ʘʩʧʝʢʪʘʭ: ʚʦ-ʧʝʨʚʳʭ, ʥʘ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʪʦ ʝʩʪʴ ʦʧʨʝʜʝʣʸʥʥʦʡ ʧʦʛʦʜʳ, ʥʘ ʪʝʧʣʦʚʦʝ 

ʩʦʩʪʦʷʥʠʝ ʯʝʣʦʚʝʢʘ, ʠ, ʚʦ-ʚʪʦʨʳʭ, ʥʘ ʫʯʸʪʝ ʩʪʝʧʝʥʠ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʨʘʟʣʠʯʥʳʭ 

ʧʦʛʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʪʦʪ ʠʣʠ ʠʥʦʡ ʪʠʧ ʪʝʧʣʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʯʝʣʦʚʝʢʘ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʧʦʟʚʦʣʠʣʦ 

ʥʦʨʤʠʨʦʚʘʪʴ ʜʦʧʫʩʪʠʤʳʝ ʩʨʦʢʠ ʨʘʙʦʪʳ ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʦʪʘʧʣʠʚʘʝʤʳʭ ʧʦʤʝʱʝʥʠʷʭ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʩʨʦʢʠ ʥʦʰʝʥʠʷ ʩʧʝʮʦʜʝʞʜʳ ʠ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʠʤ [12]. 

ɹʝʟʫʩʣʦʚʥʦ, ʦʙʝʩʧʝʯʝʥʠʝ ʥʦʨʤʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ 

ʚ ʞʘʨʢʠʭ ʠʣʠ ʭʦʣʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ. ʆʜʥʘʢʦ ʧʨʠʨʦʜʘ 

ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʯʝʣʦʚʝʢʘ ʥʝ ʪʦʣʴʢʦ ʥʠʟʢʦʡ ʠʣʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʥʦ ʠ 

ʢʦʤʧʣʝʢʩʦʤ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ [13]. ʇʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ 

ʨʘʙʦʪʥʠʢʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʝʣʴʟʷ ʥʝ ʫʯʠʪʳʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʯʝʣʦʚʝʢʘ ʪʫʤʘʥʦʚ, ʩʥʝʞʥʳʭ ʙʫʨʴ, ʛʦʣʦʣʝʜʠʮ, ʛʨʦʟʦʚʳʭ ʷʚʣʝʥʠʡ, ʫʨʘʛʘʥʦʚ, ʛʨʘʜʘ 

ʠ ʜʨ., ʧʨʠʚʦʜʷʱʠʭ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʟʨʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʝʝ 

ʚʦʩʧʨʠʷʪʠʷ, ʯʪʦ ʤʦʞʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʚʝʩʪʠ ʢ ʪʨʘʚʤʘʤ ʨʘʙʦʪʥʠʢʘ. 

ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʚʣʠʷʥʠʝ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʧʨʠ ʜʚʠʞʝʥʠʠ ʥʘ ʚʳʩʦʢʠʭ 

ʩʢʦʨʦʩʪʷʭ ʚ ʩʣʦʞʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʩʪʘʥʮʠʷʭ 

ʠ ʧʝʨʝʛʦʥʘʭ, ʘ ʪʘʢʞʝ ʚ ʫʩʣʦʚʠʷʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʥʦʯʥʦʛʦ ʦʩʚʝʱʝʥʠʷ [14]. 

ʉʦʛʣʘʩʥʦ ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʛʠʛʠʝʥʳ ʪʨʫʜʘ (ʉʘʥʇʠʅ, ISO 7243, 

ISO 7933), ʥʘʛʨʫʟʢʘ ʪʨʫʜʘ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʠʭ ʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʦʢʘʟʘʪʝʣʷ WBGT (Wet Bulb Globe Temperature). 

ʇʦʵʪʦʤʫ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʚʳʰʘʝʪ ʠʣʠ ʧʘʜʘʝʪ ʥʠʞʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʦʨʤʳ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʘʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʚʨʝʤʷ ʨʘʙʦʪʳ ʠ ʦʪʜʳʭʘ 

ʩʦʪʨʫʜʥʠʢʦʚ ʥʘ ʦʩʥʦʚʝ ʩʪʨʦʛʠʭ ʥʦʨʤʘʪʠʚʦʚ, ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʝʞʠʤ ʧʠʪʴʷ ʚʦʜʳ 

(200ï250 ʤʣ ʢʘʞʜʳʝ 15ï20 ʤʠʥʫʪ), ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʱʠʪʥʫʶ ʦʜʝʞʜʫ ʠʣʠ ʟʦʥʪʳ 

ʦʪ ʚʳʩʦʢʠʭ ʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʜʨʫʛʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ 

ʤʝʨʳ ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ 

ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ, ʛʠʛʠʝʥʘ ʪʨʫʜʘ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʘʜʘʧʪʘʮʠʷ ʠ ʤʝʨʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʥʠʞʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʥʘʛʨʫʟʢʠ ʥʝ ʪʦʣʴʢʦ ʩʦʭʨʘʥʷʝʪ ʟʜʦʨʦʚʴʝ ʨʘʙʦʪʥʠʢʘ, ʥʦ ʠ ʤʦʞʝʪ 

ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʥʘ 15ï20 %. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ 

ʢʦʤʧʣʝʢʩʥʦʝ ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ, ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʞʘʨʢʦʛʦ ʠ ʭʦʣʦʜʥʦʛʦ ʢʣʠʤʘʪʘ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʝʨʳ ʧʦ ʢʦʥʪʨʦʣʶ ʠ ʩʥʠʞʝʥʠʶ 

ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʄʦʩʢʚʝ ʢʘʢ ʚʘʞʥʦʛʦ ʬʘʢʪʦʨʘ, ʚʣʠʷʶʱʝʛʦ ʥʘ ʟʜʦʨʦʚʴʝ 

ʥʘʩʝʣʝʥʠʷ ʠ ʢʘʯʝʩʪʚʦ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʙʦʨʴʙʳ ʩ ʰʫʤʦʤ: ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʰʫʤʦʟʘʱʠʪʥʳʭ ʵʢʨʘʥʦʚ, ʨʘʟʚʠʪʠʝ ʟʝʣʸʥʳʭ 
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ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʨʝʰʝʥʠʡ ʠ ʫʞʝʩʪʦʯʝʥʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʧʨʦʙʣʝʤʘʤ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʟʚʫʢʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʦʜʭʦʜʘ, ʦʙʲʝʜʠʥʷʶʱʝʛʦ ʠʥʞʝʥʝʨʥʳʝ, ʧʨʘʚʦʚʳʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʤʝʨʳ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʢʦʤʬʦʨʪʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. 
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ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

 

ʄʝʨʳ ʧʦ ʢʦʥʪʨʦʣʶ ʠ ʩʥʠʞʝʥʠʶ ʰʫʤʘ ʚ ʤʝʛʘʧʦʣʠʩʝ, ʪʘʢʦʤ ʢʘʢ ʄʦʩʢʚʘ, 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩʥʫʶ ʟʘʜʘʯʫ, ʪʨʝʙʫʶʱʫʶ ʫʯʘʩʪʠʷ ʦʨʛʘʥʦʚ 
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ʩʘʤʠʭ ʛʦʨʦʞʘʥ. ʐʫʤʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʢʘʯʝʩʪʚʦ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʠ 

ʟʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ. ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʢʦʥʪʨʦʣʷ ʥʘʜ ʫʨʦʚʥʝʤ ʰʫʤʘ ʥʝʦʙʭʦʜʠʤʦ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʮʝʣʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʬʘʢʪʦʨʦʚ, ʚʢʣʶʯʘʷ ʫʨʙʘʥʠʩʪʠʯʝʩʢʦʝ 

ʧʣʘʥʠʨʦʚʘʥʠʝ, ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʫʶ ʙʘʟʫ, 

ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʫʶ ʘʢʫʩʪʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ɺʘʞʥʝʡʰʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʙʦʪʳ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ ʷʚʣʷʝʪʩʷ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʛʦʨʦʜʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʏʝʤ ʙʦʣʴʰʝ 

ʪʨʘʥʟʠʪʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ, ʰʫʤʥʳʭ ʨʘʟʚʷʟʦʢ ʠ ʧʝʨʝʩʝʯʝʥʠʡ, ʪʝʤ ʚʳʰʝ ʦʙʱʠʡ 

ʘʢʫʩʪʠʯʝʩʢʠʡ ʬʦʥ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫʣʫʯʰʝʥʠʝ ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ 

ʰʫʤʘ ʦʪ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. ʆʜʥʠʤ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʢʘ 

ʰʫʤʦʟʘʱʠʪʥʳʭ ʵʢʨʘʥʦʚ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʣʦʢʘʣʠʟʦʚʘʪʴ ʟʚʫʢʦʚʳʝ ʚʦʣʥʳ, 

ʠʩʭʦʜʷʱʠʝ ʦʪ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ. ʅʝʨʝʜʢʦ ʪʘʢʠʝ ʵʢʨʘʥʳ ʩʦʯʝʪʘʶʪʩʷ ʩ ʟʝʣʸʥʳʤʠ 

ʥʘʩʘʞʜʝʥʠʷʤʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʧʦʛʣʦʱʝʥʠʶ ʰʫʤʘ ʠ 

ʦʙʦʛʘʱʝʥʠʶ ʩʨʝʜʳ ʢʠʩʣʦʨʦʜʦʤ. ʉʦʯʝʪʘʥʠʝ ʠʥʞʝʥʝʨʥʳʭ ʨʝʰʝʥʠʡ ʠ ʧʨʠʨʦʜʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʜʘʸʪ ʟʘʤʝʪʥʳʡ ʵʬʬʝʢʪ, ʢʦʪʦʨʳʡ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʤʠʢʨʦʢʣʠʤʘʪʝ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ. 
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ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʩʥʠʞʝʥʠʷ ʰʫʤʘ ʚ ʄʦʩʢʚʝ ʩʪʘʥʦʚʠʪʩʷ 

ʤʦʜʝʨʥʠʟʘʮʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ʈʘʟʚʠʪʠʝ ʤʝʪʨʦʧʦʣʠʪʝʥʘ ʠ ʚʥʝʜʨʝʥʠʝ 

ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʥʘ ʵʣʝʢʪʨʦʪʷʛʝ ʤʦʛʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʤʝʥʴʰʝʥʠʶ ʯʠʩʣʘ 

ʝʜʠʥʠʮ ʣʠʯʥʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʚ ʛʦʨʦʜʝ, ʘ ʟʥʘʯʠʪ ï ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʰʫʤʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʪʨʘʥʩʧʦʨʪʘ, ʦʩʦʙʝʥʥʦ ʚ 

ʥʦʯʥʦʝ ʚʨʝʤʷ, ʦʢʘʟʳʚʘʝʪ ʧʨʷʤʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʦʤʬʦʨʪ ʞʠʪʝʣʝʡ. ʇʦʜʦʙʥʳʝ ʤʝʨʳ 

ʜʦʣʞʥʳ ʧʦʜʢʨʝʧʣʷʪʴʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʦʟʥʘʥʠʷ ʦ ʮʝʥʥʦʩʪʠ 

ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ. ʀʥʬʦʨʤʘʮʠʷ ʦ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʷʭ 

ʧʦʚʳʰʝʥʥʦʛʦ ʫʨʦʚʥʷ ʰʫʤʘ, ʧʨʦʩʚʝʪʠʪʝʣʴʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʠ ʚʦʚʣʝʯʝʥʠʝ 

ʛʦʨʦʞʘʥ ʚ ʦʙʱʝʩʪʚʝʥʥʳʝ ʠʥʠʮʠʘʪʠʚʳ ʩʪʠʤʫʣʠʨʫʶʪ ʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʦʝ 

ʦʪʥʦʰʝʥʠʝ ʢ ʰʫʤʫ ʠ ʩʦʟʜʘʶʪ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʙʦʣʝʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤʳ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʩʥʠʞʝʥʠʶ ʰʫʤʘ ʚ 

ʄʦʩʢʚʝ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʇʦʜʭʦʜʳ ʢ ʩʥʠʞʝʥʠʶ ʰʫʤʘ ʚ ʛ. ʄʦʩʢʚʝ 

ʇʦʜʭʦʜ ʢ ʩʥʠʞʝʥʠʶ 

ʰʫʤʘ 
ʇʨʝʠʤʫʱʝʩʪʚʘ ʆʛʨʘʥʠʯʝʥʠʷ 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ 

ʰʫʤʦʟʘʱʠʪʥʳʭ ʵʢʨʘʥʦʚ 

ɿʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ 

ʫʨʦʚʝʥʴ ʰʫʤʘ ʫ ʞʠʣʳʭ 

ʢʚʘʨʪʘʣʦʚ 

ɿʘʪʨʘʪʳ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʈʘʟʚʠʪʠʝ ʟʝʣʸʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʚʜʦʣʴ ʜʦʨʦʛ 

ʇʨʠʨʦʜʥʦʝ ʧʦʛʣʦʱʝʥʠʝ 

ʰʫʤʘ, ʫʣʫʯʰʝʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ 

ʆʛʨʘʥʠʯʝʥʥʦʩʪʴ ʜʦʩʪʫʧʥʳʭ 

ʧʣʦʱʘʜʝʡ ʚ ʤʝʛʘʧʦʣʠʩʝ 

ʄʦʜʝʨʥʠʟʘʮʠʷ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ 

ʉʦʢʨʘʱʝʥʠʝ ʦʙʲʸʤʦʚ 

ʣʠʯʥʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, 

ʩʥʠʞʝʥʠʝ ʚʳʙʨʦʩʦʚ 

ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ ʙʶʜʞʝʪʥʳʭ 

ʘʩʩʠʛʥʦʚʘʥʠʡ, ʜʣʠʪʝʣʴʥʳʝ 

ʩʨʦʢʠ ʨʝʘʣʠʟʘʮʠʠ 

ʋʞʝʩʪʦʯʝʥʠʝ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ 

ʘʢʪʦʚ 

ʉʦʟʜʘʸʪ ʧʨʘʚʦʚʫʶ ʙʘʟʫ 

ʜʣʷ ʢʦʥʪʨʦʣʷ ʠ ʰʪʨʘʬʦʚ 

ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʦʙʣʶʜʝʥʠʷ 

ʟʘʢʦʥʦʚ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʫʩʠʣʝʥʥʦʛʦ ʥʘʜʟʦʨʘ 

 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʧʦʜʭʦʜʦʚ ʢ ʩʥʠʞʝʥʠʶ ʰʫʤʘ ʚ ʛ. ʄʦʩʢʚʝ 

(ʨʠʩ. 1). 

ʉʝʨʴʸʟʥʳʤ ʚʳʟʦʚʦʤ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤʳ ʰʫʤʘ ʷʚʣʷʝʪʩʷ ʟʘʩʪʨʦʡʢʘ ʠ 

ʦʙʫʩʪʨʦʡʩʪʚʦ ʢʨʫʧʥʳʭ ʞʠʣʳʭ ʤʘʩʩʠʚʦʚ. ʅʝʢʦʪʦʨʳʝ ʫʯʘʩʪʢʠ ʛʦʨʦʜʘ ʥʫʞʜʘʶʪʩʷ 

ʚ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʣʠ ʨʝʥʦʚʘʮʠʠ, ʪʘʢ ʢʘʢ ʩʪʘʨʳʡ ʞʠʣʦʡ ʬʦʥʜ ʧʣʦʭʦ 

ʧʨʠʩʧʦʩʦʙʣʝʥ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʘʢʫʩʪʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. ʇʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʠʣʠ ʢʘʧʠʪʘʣʴʥʦʤ ʨʝʤʦʥʪʝ ʟʜʘʥʠʡ ʠʤʝʝʪ ʩʤʳʩʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ 

ʟʚʫʢʦʠʟʦʣʷʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʘ ʪʘʢʞʝ ʧʨʦʜʫʤʘʥʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 

ʨʝʰʝʥʠʷ. ʆʧʪʠʤʠʟʘʮʠʷ ʧʣʘʥʠʨʦʚʢʠ ʜʚʦʨʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʫʩʪʘʥʦʚʢʘ 

ʤʥʦʛʦʩʣʦʡʥʳʭ ʩʪʝʢʣʦʧʘʢʝʪʦʚ ʠ ʟʚʫʢʦʠʟʦʣʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʤʦʛʫʪ ʜʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʰʫʤʘ 

ʚʥʫʪʨʠ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ. ʆʜʥʘʢʦ ʧʦʜʦʙʥʳʝ ʤʝʨʳ ʯʘʩʪʦ ʪʨʝʙʫʶʪ ʢʨʫʧʥʳʭ 

ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʠʭ ʤʘʩʰʪʘʙʥʦʝ ʚʥʝʜʨʝʥʠʝ ʙʝʟ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ. 
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ʈʠʩ. 1. ɹʣʦʢ-ʩʭʝʤʘ ʧʦʜʭʦʜʦʚ ʢ ʩʥʠʞʝʥʠʶ ʰʫʤʘ ʚ ʛ. ʄʦʩʢʚʝ 
 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʤʦʞʥʦ ʦʪʨʘʟʠʪʴ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ 2, 

ʧʦʢʘʟʳʚʘʶʱʝʡ ʨʘʟʥʠʮʫ ʚ ʧʦʜʭʦʜʘʭ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʛʦʨʦʜʩʢʠʭ ʢʚʘʨʪʘʣʦʚ. 

 

ʊʘʙʣʠʮʘ 2 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ 

ʂʨʠʪʝʨʠʡ ʊʨʘʜʠʮʠʦʥʥʘʷ ʟʘʩʪʨʦʡʢʘ 
ɿʘʩʪʨʦʡʢʘ ʩ ʫʯʸʪʦʤ 

ʘʢʫʩʪʠʯʝʩʢʠʭ ʥʦʨʤ 

ʀʩʧʦʣʴʟʫʝʤʳʝ 

ʤʘʪʝʨʠʘʣʳ 

ʉʪʘʥʜʘʨʪʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ 

ʤʘʪʝʨʠʘʣʳ 

ʉʧʝʮʠʘʣʴʥʳʝ 

ʟʚʫʢʦʠʟʦʣʠʨʫʶʱʠʝ ʧʘʥʝʣʠ 

ʠ ʦʢʥʘ 

ʀʥʞʝʥʝʨʥʳʝ ʨʝʰʝʥʠʷ 

ʆʙʳʯʥʳʝ ʩʠʩʪʝʤʳ 

ʚʝʥʪʠʣʷʮʠʠ, ʜʚʦʨʦʚʳʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʋʤʥʳʝ ʩʠʩʪʝʤʳ ʚʝʥʪʠʣʷʮʠʠ, 

ʧʨʦʜʫʤʘʥʥʳʝ ʧʣʘʥʠʨʦʚʢʠ 

ʜʚʦʨʦʚ 

ʋʨʦʚʝʥʴ ʰʫʤʘ ʚʥʫʪʨʠ 

ʧʦʤʝʱʝʥʠʡ 

ʄʦʞʝʪ ʧʨʝʚʳʰʘʪʴ 

ʥʦʨʤʘʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ɻʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʩʥʠʞʝʥʠʝ 

ʰʫʤʘ ʟʘ ʩʯʸʪ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʤʝʨ 

ɺʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ 

ʞʠʪʝʣʝʡ 

ʇʦʚʳʰʝʥʥʘʷ ʫʪʦʤʣʷʝʤʦʩʪʴ, 

ʨʠʩʢ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ 

ɹʦʣʝʝ ʢʦʤʬʦʨʪʥʘʷ ʩʨʝʜʘ, 

ʩʥʠʞʝʥʠʝ ʩʪʨʝʩʩʘ 

ʠ ʟʘʙʦʣʝʚʘʥʠʡ 

 

ʇʨʠ ʘʥʘʣʠʟʝ ʤʝʨ ʧʦ ʢʦʥʪʨʦʣʶ ʰʫʤʘ ʚ ʄʦʩʢʚʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʘʟʣʠʯʥʳʭ ʩʣʫʞʙ ʠ ʚʝʜʦʤʩʪʚ, ʘ ʪʘʢʞʝ ʫʯʘʩʪʠʝ ʛʨʘʞʜʘʥʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘ. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʠʥʞʝʥʝʨʥʳʝ ʠ 

ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʨʝʰʝʥʠʷ, ʥʦ ʠ ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʫʩʠʣʝʥʠʝ ʢʦʥʪʨʦʣʷ ʟʘ 

ʥʘʨʫʰʠʪʝʣʷʤʠ, ʩʧʦʩʦʙʥʳʤʠ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʫʨʦʚʝʥʴ ʰʫʤʦʚʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʨʦʤʢʦʡ ʟʚʫʢʦʚʦʡ ʘʧʧʘʨʘʪʫʨʳ). 

ɺʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʦʩʚʝʱʝʥʠʝ ʪʝʤʳ ʚ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ɺʳʚʦʜʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʰʫʤʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚ ʩʪʦʣʠʮʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʦʤʧʣʝʢʩʥʫʶ ʧʨʦʙʣʝʤʫ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʪʨʝʙʫʝʪ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ: ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʩʢʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʨʘʚʠʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ 
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ʧʨʦʩʪʨʘʥʩʪʚ, ʫʞʝʩʪʦʯʝʥʠʷ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ ʠ ʧʨʠʚʣʝʯʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʚʥʠʤʘʥʠʷ ʢ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ. ʂʘʞʜʳʡ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ï ʙʫʜʴ ʪʦ 

ʰʫʤʦʟʘʱʠʪʥʳʝ ʵʢʨʘʥʳ, ʦʟʝʣʝʥʝʥʠʝ, ʤʦʜʝʨʥʠʟʘʮʠʷ ʪʨʘʥʩʧʦʨʪʘ ʠʣʠ ʥʦʚʳʡ 

ʬʦʨʤʘʪ ʟʘʩʪʨʦʡʢʠ ï ʠʤʝʝʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʦʛʨʘʥʠʯʝʥʠʷ. ʃʠʰʴ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʥʠ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʜʦʣʛʦʩʨʦʯʥʳʡ ʵʬʬʝʢʪ, ʧʨʦʷʚʣʷʶʱʠʡʩʷ ʚ 

ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ ʰʫʤʘ, ʧʦʚʳʰʝʥʠʠ ʢʦʤʬʦʨʪʘ ʧʨʦʞʠʚʘʥʠʷ ʠ ʫʣʫʯʰʝʥʠʠ 

ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʄʦʩʢʚʳ. ʇʨʠ ʵʪʦʤ ʣʶʙʳʝ ʤʝʨʳ ʜʦʣʞʥʳ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʨʝʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʘʟʥʳʭ 

ʨʘʡʦʥʦʚ, ʩ ʫʯʸʪʦʤ ʠʭ ʩʧʝʮʠʬʠʢʠ, ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʣʘʥʦʚ ʠ ʧʨʠʦʨʠʪʝʪʦʚ ʚ 

ʦʙʣʘʩʪʠ ʟʜʦʨʦʚʴʷ ʛʨʘʞʜʘʥ. ʊʘʢʦʡ ʢʦʤʧʣʝʢʩʥʳʡ ʠ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʩʧʦʩʦʙʝʥ 

ʦʙʝʩʧʝʯʠʪʴ ʛʦʨʦʜʫ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʞʠʟʥʠ ʠ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɾʠʜʢʦʚʘ ɸ.ɻ., ʃʠʪʚʠʥʦʚ ʉ.ɺ. ʄʝʪʦʜʳ ʫʤʝʥʴʰʝʥʠʷ ʰʫʤʦʚʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʛʦʨʦʜʘʭ // ʆʙʱʝʩʪʚʦʟʥʘʥʠʝ ʠ ʩʦʮʠʘʣʴʥʘʷ ʧʩʠʭʦʣʦʛʠʷ. ï 

2022. ï ˉ 3-2 (33). ï ʉ. 101ï106.  

2. ʌʠʣʠʧʧʦʚ ʈ.ɸ., ʃʝʦʥʦʚ ʖ.ɸ. ʄʝʪʦʜʳ ʩʥʠʞʝʥʠʷ ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 
ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʛʦʨʦʜʘʭ // ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʫʧʨʘʚʣʝʥʠʠ. ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʩʪʘʪʝʡ ɺʩʝʨʦʩʩʠʡʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ. ʇʦʜ ʦʙʱʝʡ ʨʝʜʘʢʮʠʝʡ ɺ.ʀ. ɸʚʝʨʯʝʥʢʦʚʘ. ï ɹʨʷʥʩʢ, 2022. 

ï ʉ. 42ï45. 

3. ʏʝʨʥʳʰʝʚ ɸ.ɺ. ʇʨʦʙʣʝʤʘ ʰʫʤʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ɸʣʝʢʩʝʝʚʩʢʦʛʦ ʨʘʡʦʥʘ 
ʛʦʨʦʜʘ ʄʦʩʢʚʳ ʠ ʧʫʪʠ ʝʸ ʨʝʰʝʥʠʷ // ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ 

ʪʝʭʥʦʛʝʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ. 

ʄʘʪʝʨʠʘʣʳ ʝʞʝʛʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ 

ʬʘʢʫʣʴʪʝʪʘ ʵʢʦʣʦʛʠʠ ʠ ʪʝʭʥʦʩʬʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ï 2018. ï ʉ. 155ï165. 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʝ: 

ʂʦʣʦʪʠʣʠʥʘ ɸʣʝʢʩʘʥʜʨʘ ɼʤʠʪʨʠʝʚʥʘ ï ʩʪʫʜʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ  

çʉʊɸʅʂʀʅè. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ʀʚʘʥʦʚʘ ʅʘʪʘʣʴʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ 

çʉʊɸʅʂʀʅè. 
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ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓɽ ʀ ʕʂʆʃʆɻʀʏɽʉʂʀɽ ʈʀʉʂʀ 

ʇʈʀ ʕʃɽʂʊʈʆɼʋɻʆɺʆʁ ʉɺɸʈʂɽ 

ʂʦʥʦʧʣʝʚ ʇ. ɼ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ɹʝʣʦʫʩʦʚʘ ɺ. ʇ. 

ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʣʘʥʠʨʦʚʢʝʫʯʘʩʪʢʘ 

ʵʣʝʢʪʨʦʜʫʛʦʚʦʡ ʩʚʘʨʢʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʩʚʘʨʱʠʢʘ. ʇʨʠʚʝʜʝʥ 

ʘʥʘʣʠʟ ʧʨʘʚʦʚʦʡ ʙʘʟʳ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʝʡ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʚʘʨʦʯʥʳʭ ʨʘʙʦʪ 

(ɻʆʉʊ, ʉʅʠʇ, ʉʘʥʇʠʅ, ʇʋʕ). ɺʳʷʩʥʝʥʳ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʨʠʩʢʠ ʥʘ ʫʯʘʩʪʢʝ ʩʚʘʨʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣɻʝʢʪʨʦʜʫʛʦʚʘʷ ʩʚʘʨʢʘ, ʩʚʘʨʦʯʥʳʡ ʫʯʘʩʪʦʢ, ʨʘʙʦʯʝʝ 

ʤʝʩʪʦ ʩʚʘʨʱʠʢʘ, ʵʣʝʢʪʨʦʙʝʟʦʧʘʩʥʦʩʪʴ, ʦʭʨʘʥʘ ʪʨʫʜʘ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʨʠʩʢʠ. 
 

ʕʣʝʢʪʨʦʜʫʛʦʚʘʷ ʩʚʘʨʢʘ (ʕɼʉ) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʩʧʦʩʦʙʦʚ ʩʦʝʜʠʥʝʥʠʷ ʤʝʪʘʣʣʦʚ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ, 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ: ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ, 

ʠʥʪʝʥʩʠʚʥʳʤ ʠʟʣʫʯʝʥʠʝʤ, ʚʳʜʝʣʝʥʠʝʤ ʩʚʘʨʦʯʥʳʭ ʘʵʨʦʟʦʣʝʡ, ʧʦʚʳʰʝʥʥʳʤ 

ʫʨʦʚʥʝʤ ʰʫʤʘ, ʘ ʪʘʢʞʝ ʨʠʩʢʦʤ ʧʦʨʘʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʦʨʛʘʥʠʟʘʮʠʷ ʫʯʘʩʪʢʘ ʩʚʘʨʦʯʥʳʭ ʨʘʙʦʪ ʠ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʩʚʘʨʱʠʢʘ ʪʨʝʙʫʝʪ 

ʩʪʨʦʛʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʪʨʫʜʘ, 

ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʵʣʝʢʪʨʦʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ 

ʥʦʨʤ. 

1. ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʣʘʥʠʨʦʚʢʝ ʫʯʘʩʪʢʘ ʵʣʝʢʪʨʦʜʫʛʦʚʦʡ ʩʚʘʨʢʠ 

1.1. ʈʘʟʤʝʱʝʥʠʝ ʨʘʙʦʯʠʭ ʤʝʩʪ 
ʉʚʘʨʦʯʥʳʝ ʤʝʩʪʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʨʘʩʧʦʣʘʛʘʪʴ ʚ ʩʧʝʮʠʘʣʴʥʦ ʚʳʜʝʣʝʥʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʠʣʠ ʥʘ ʦʪʢʨʳʪʳʭ ʧʣʦʱʘʜʢʘʭ ʧʦʜ ʥʘʚʝʩʘʤʠ. 

ʉʦʛʣʘʩʥʦ ɻʆʉʊ 12.3.003-86 [1], ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʤʝʩʪʘʤʠ ʜʦʣʞʥʦ 

ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 2,5 ʤ, ʘ ʦʪ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʜʦ ʩʪʝʥʳ ʥʝ ʤʝʥʝʝ 1 ʤ. ʕʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʚʦʙʦʜʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ, ʙʝʟʦʧʘʩʥʦʛʦ 

ʧʝʨʝʤʝʱʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʠ ʠʩʢʣʶʯʝʥʠʷ ʧʝʨʝʢʨʝʱʠʚʘʥʠʷ ʩʚʘʨʦʯʥʳʭ ʢʘʙʝʣʝʡ. 

ʀʩʪʦʯʥʠʢʠ ʧʠʪʘʥʠʷ ʜʦʣʞʥʳ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚʥʝ ʟʦʥʳ ʚʦʟʜʝʡʩʪʚʠʷ 

ʩʚʘʨʦʯʥʳʭ ʘʵʨʦʟʦʣʝʡ, ʘ ʪʘʢʞʝ ʜʦʩʪʫʧ ʢ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʢʘʤ ʩʚʦʙʦʜʥʳʡ ʜʣʷ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʵʢʩʪʨʝʥʥʦʡ ʦʩʪʘʥʦʚʢʠ. 

1.2. ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʩʚʝʱʝʥʠʶ 

ʅʝ ʤʝʥʝʝ 300 ʣʢ ʥʘ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʉʅʠʇ 23-05-95) [6], ʦʩʚʝʱʝʥʠʝ 

ʨʘʚʥʦʤʝʨʥʦʝ, ʙʝʟ ʨʝʟʢʠʭ ʪʝʥʝʡ ʠ ʙʣʠʢʦʚ. ɺ ʤʝʩʪʘʭ ʤʝʩʪʥʳʭ ʦʩʚʝʱʝʥʠʡ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʚʝʪʠʣʴʥʠʢʠ ʩ ʟʘʱʠʪʥʳʤʠ ʢʦʞʫʭʘʤʠ, ʥʝ 

ʤʝʰʘʶʱʠʝ ʨʘʙʦʪʝ ʩʚʘʨʱʠʢʘ ʠ ʥʝ ʩʦʟʜʘʶʱʠʭ ʦʪʨʘʞʝʥʠʡ ʥʘ ʩʚʘʨʦʯʥʦʡ ʜʫʛʝ. 
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1.3. ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʛʨʘʞʜʝʥʠʷʤ 
ɿʘʱʠʪʥʳʝ ʵʢʨʘʥʳ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠʟ ʥʝʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʚʳʩʦʪʘ 

ʢʦʪʦʨʳʭ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ 1,8ï2,0 ʤ. ʊʘʢʞʝ ʟʘʱʠʪʥʳʝ ʵʢʨʘʥʳ ʜʦʣʞʥʳ 

ʧʦʛʣʦʱʘʪʴ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ ʠ ʠʥʬʨʘʢʨʘʩʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʩʦʩʝʜʥʠʝ ʤʝʪʘ ʠ ʧʝʨʩʦʥʘʣ ʦʪ ʦʩʣʝʧʣʷʶʱʝʛʦ ʩʚʝʪʘ ʠ ʙʨʳʟʛ 

ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ. 

ʈʘʟʜʝʣʝʥʠʝ ʧʦʩʪʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʚʘʨʱʠʢʘ ʥʘ ʨʘʙʦʯʝʤ ʧʨʦʮʝʩʩʝ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʤʠʥʠʤʠʟʘʮʠʶ 

ʧʝʨʝʢʨʸʩʪʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʘʵʨʦʟʦʣʷʤʠ. 

1.4. ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʋʜʘʣʝʥʠʝ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʜʦʣʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʥʝ 

ʤʝʥʝʝ 5 ʤ ʦʪ ʩʚʘʨʦʯʥʦʛʦ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ. ʃʝʛʢʦ ʚʦʩʧʣʘʤʝʥʷʝʤʳʝ ʞʠʜʢʦʩʪʠ ʠ 

ʛʦʨʶʯʠʝ ʞʠʜʢʦʩʪʠ ʟʘʧʨʝʱʝʥʳ ʥʘ ʫʯʘʩʪʢʝ. ʂʘʞʜʦʝ ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʜʦʣʞʥʦ ʙʳʪʴ 

ʦʙʦʨʫʜʦʚʘʥʦ ʦʛʥʝʪʫʰʠʪʝʣʝʤ, ʷʱʠʢʦʤ ʩ ʧʝʩʢʦʤ ʠ ʘʩʙʝʩʪʦʚʳʤ ʧʦʣʦʪʥʦʤ, ʪʘʢʞʝ 

ʨʘʟʨʘʙʦʪʘʥ ʧʣʘʥ ʜʝʡʩʪʚʠʡ ʧʨʠ ʚʦʟʛʦʨʘʥʠʠ. 

ʉʪʦʣʳ ʠ ʧʦʣʳ ʠʟ ʥʝʛʦʨʶʯʠʭ ʠʣʠ ʪʨʫʜʥʦ ʚʦʩʧʣʘʤʝʥʷʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʪʘʢʠʝ 

ʢʘʢ ʤʝʪʘʣʣ ʠʣʠ ʧʣʠʪʢʘ [2]. 

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʘʙʦʯʠʭ ʤʝʩʪ. 

 

 

ʈʠʩ. 1. ʊʨʝʙʦʚʘʥʠʷ ʢ ʨʘʩʧʦʣʦʞʝʥʠʶ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʵʣʝʢʪʨʦʜʫʛʦʚʦʛʦ ʫʯʘʩʪʢʘ ʩʚʘʨʢʠ 

 

2. ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʠʩʢʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʩʚʘʨʦʯʥʳʭ ʨʘʙʦʪ ʤʝʪʦʜʦʤ ʕɼʉ 
ʅʝʩʤʦʪʨʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ, ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʷʜʦʤ ʦʧʘʩʥʳʭ ʠ ʚʨʝʜʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʪʨʘʚʤʘʤ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ, 

ʚʦʟʛʦʨʘʥʠʷʤ ʠ ʜʨʫʛʠʤ ʯʨʝʟʚʳʯʘʡʥʳʤ ʩʠʪʫʘʮʠʷʤ. ɸʥʘʣʠʟ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʨʠʩʢʦʚ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ ʧʦ ʠʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʠ 

ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʦʚʠʡ ʪʨʫʜʘ. 

 



64 

˜˝˛˟˪˗ȭ25 )4%ȭ25 
 

2.1. ɺʦʟʜʝʡʩʪʚʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ 
ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʨʠʩʢʦʚ ʧʨʠ ʵʣʝʢʪʨʦʜʫʛʦʚʦʡ ʩʚʘʨʢʝ ʷʚʣʷʝʪʩʷ ʧʦʨʘʞʝʥʠʝ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ. ɺ ʧʨʦʮʝʩʩʝ ʩʚʘʨʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʤʦʞʝʪ ʙʳʪʴ ʦʧʘʩʥʳʤ ʜʣʷ ʞʠʟʥʠ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʧʨʘʚʠʣ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʆʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʧʦʨʘʞʝʥʠʷ: 

¶ ʧʦʚʨʝʞʜʝʥʠʝ ʠʟʦʣʷʮʠʠ ʩʚʘʨʦʯʥʳʭ ʢʘʙʝʣʝʡ; 

¶ ʢʦʥʪʘʢʪ ʩ ʪʦʢʦʚʝʜʫʱʠʤʠ ʯʘʩʪʷʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

¶ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʠʣʠ ʦʪʩʫʪʩʪʚʫʶʱʝʝ ʟʘʟʝʤʣʝʥʠʝ; 

¶ ʚʳʩʦʢʘʷ ʚʣʘʞʥʦʩʪʴ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ. 

2.2. ʊʝʨʤʠʯʝʩʢʠʝ ʦʞʦʛʠ ʠ ʚʦʩʧʣʘʤʝʥʝʥʠʝ 
ʊʝʤʧʝʨʘʪʫʨʘ ʩʚʘʨʦʯʥʦʡ ʜʫʛʠ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 6000 ÁC. ʈʘʩʧʣʘʚʣʝʥʥʳʡ 

ʤʝʪʘʣʣ ʠ ʠʩʢʨʳ, ʨʘʟʣʝʪʘʶʱʠʝʩʷ ʧʨʠ ʩʚʘʨʢʝ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʨʴʸʟʥʫʶ 

ʦʧʘʩʥʦʩʪʴ: 

¶ ʚʦʟʤʦʞʥʳ ʦʞʦʛʠ ʦʪʢʨʳʪʳʭ ʫʯʘʩʪʢʦʚ ʪʝʣʘ; 

¶ ʚʦʩʧʣʘʤʝʥʝʥʠʝ ʦʜʝʞʜʳ ʠ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʙʣʠʟʦʩʪʠ; 

¶ ʧʝʨʝʛʨʝʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʢʘʙʝʣʝʡ [3]. 

2.3. ɺʜʳʭʘʥʠʝ ʚʨʝʜʥʳʭ ʛʘʟʦʚ ʠ ʘʵʨʦʟʦʣʝʡ 

ʇʨʠ ʩʚʘʨʢʝ ʧʨʦʠʩʭʦʜʠʪ ʪʝʨʤʠʯʝʩʢʦʝ ʨʘʟʣʦʞʝʥʠʝ ʧʦʢʨʳʪʠʷ ʵʣʝʢʪʨʦʜʦʚ, 

ʟʘʛʦʪʦʚʦʢ ʠ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʣʘ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʜʝʣʝʥʠʝʤ ʚʨʝʜʥʳʭ 

ʚʝʱʝʩʪʚ: 

¶ ʦʢʩʠʜʳ ʘʟʦʪʘ (NOx), ʫʛʘʨʥʳʡ ʛʘʟ (CO), ʦʟʦʥ (O3); 

¶ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʧʘʨʳ (ʥʘʧʨʠʤʝʨ, ʩʦʝʜʠʥʝʥʠʷ ʤʘʨʛʘʥʮʘ, ʭʨʦʤʘ, 

ʩʚʠʥʮʘ, ʢʘʜʤʠʷ); 

¶ ʧʨʦʜʫʢʪʳ ʩʛʦʨʘʥʠʷ ʟʘʛʨʷʟʥʝʥʠʡ (ʤʘʩʣʘ, ʢʨʘʩʢʠ ʠ ʧʨ.) [4]. 

2.4. ɺʟʨʳʚʦ- ʠ ʧʦʞʘʨʦʦʧʘʩʥʦʩʪʴ 
ʉʚʘʨʦʯʥʳʝ ʨʘʙʦʪʳ ʟʘʯʘʩʪʫʶ ʧʨʦʚʦʜʷʪʩʷ ʚʙʣʠʟʠ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚ ʨʝʟʝʨʚʫʘʨʘʭ, ʮʠʩʪʝʨʥʘʭ, ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʢʘʥʘʣʘʭ. ʇʦʪʝʥʮʠʘʣʴʥʳʝ 

ʦʧʘʩʥʦʩʪʠ ʚʢʣʶʯʘʶʪ: 

¶ ʚʦʩʧʣʘʤʝʥʝʥʠʝ ʣʝʛʢʦ ʚʦʟʛʦʨʘʝʤʳʭ ʚʝʱʝʩʪʚ ʦʪ ʠʩʢʨ ʠ ʢʘʧʝʣʴ ʤʝʪʘʣʣʘ; 

¶ ʚʟʨʳʚ ʛʦʨʶʯʠʭ ʛʘʟʦʚ ʠʣʠ ʧʘʨʦʚ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʚʝʥʪʠʣʷʮʠʠ; 

¶ ʧʝʨʝʛʨʝʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʮʝʧʝʡ. 

2.5. ʄʝʭʘʥʠʯʝʩʢʠʝ ʪʨʘʚʤʳ 

ʉʚʘʨʱʠʢʠ ʨʘʙʦʪʘʶʪ ʩ ʪʷʞʸʣʳʤʠ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ, 

ʠʥʩʪʨʫʤʝʥʪʦʤ, ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʝ ʪʨʘʚʤʳ: 

¶ ʧʘʜʝʥʠʝ ʧʨʝʜʤʝʪʦʚ; 

¶ ʪʨʘʚʤʳ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʟʘʛʦʪʦʚʦʢ; 

¶ ʧʦʚʨʝʞʜʝʥʠʷ ʧʨʠ ʨʝʟʢʝ ʠ ʟʘʯʠʩʪʢʝ ʰʚʦʚ [5]. 

3. ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩ ʥʦʨʤʘʪʠʚʘʤʠ 
1. ʇʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʨʠʩʢʦʚ ʠ ʦʬʦʨʤʠʪʴ ʝʸ 

ʨʝʟʫʣʴʪʘʪʳ. 

2. ʆʙʥʦʚʠʪʴ (ʠʣʠ ʨʘʟʨʘʙʦʪʘʪʴ) ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʠʤʝʥʥʦ 
ʜʣʷ ʚʠʜʦʚ ʩʚʘʨʢʠ, ʚʳʧʦʣʥʷʝʤʳʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʦʧʠʨʘʷʩʴ ʥʘ ʇʨʠʢʘʟ ˉ 884ʥ. 
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3. ʇʨʦʚʝʨʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʫʯʘʩʪʢʘ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʨʘʩʩʪʦʷʥʠʷʤ, 

ʵʢʨʘʥʘʤ, ʦʩʚʝʱʝʥʠʶ (ʉʅʠʇ/ɻʆʉʊ). 

4. ʆʙʝʩʧʝʯʠʪʴ ʧʨʦʝʢʪ ʚʝʥʪʠʣʷʮʠʠ/ʤʝʩʪʥʳʭ ʦʪʩʦʩʦʚ ʠ ʟʘʤʝʨ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʚʨʝʜʥʦʩʪʝʡ (ʧʦ ʉʘʥʇʠʅ). 

5. ʇʨʦʚʝʩʪʠ ʧʨʦʚʝʨʢʫ ʩʠʩʪʝʤ ʟʘʟʝʤʣʝʥʠʷ ʠ ʟʘʱʠʪʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʦ 
ʇʋʕ; ʚʝʩʪʠ ʞʫʨʥʘʣ ʧʨʦʚʝʨʦʢ. 

6. ʆʨʛʘʥʠʟʦʚʘʪʴ ʨʝʛʫʣʷʨʥʦʝ ʦʙʫʯʝʥʠʝ, ʠʥʩʪʨʫʢʪʘʞ ʠ ʤʝʜʦʩʤʦʪʨʳ 
ʩʚʘʨʱʠʢʦʚ (ʊʂ ʈʌ ʠ ʇʨʘʚʠʣʘ 884ʥ). 

7. ʇʦʜʛʦʪʦʚʠʪʴ ʧʣʘʥ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʦʙʝʩʧʝʯʠʪʴ ʥʘʣʠʯʠʝ ʧʝʨʚʠʯʥʳʭ ʩʨʝʜʩʪʚ ʫ ʢʘʞʜʦʛʦ ʧʦʩʪʘ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʣʘʥʠʨʦʚʢʘ ʫʯʘʩʪʢʘ ʵʣʝʢʪʨʦʜʫʛʦʚʦʡ ʩʚʘʨʢʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷ 

ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʩʚʘʨʱʠʢʘ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʦʡ ʙʘʟʳ: ɻʆʉʊʦʚ, ʉʅʠʇʦʚ, ʉʘʥʇʠʅʦʚ ʠ ʇʋʕ. ʉʦʙʣʶʜʝʥʠʝ ʜʘʥʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʚʘʨʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʝʨʩʦʥʘʣʘ. ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʠʩʢʦʚ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʵʣʝʢʪʨʦʜʫʛʦʚʦʡ ʩʚʘʨʢʠ ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʦʧʘʩʥʦʩʪʝʡ: ʦʪ ʧʦʨʘʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ ʠ ʪʝʨʤʠʯʝʩʢʠʭ ʦʞʦʛʦʚ ʜʦ 

ʦʪʨʘʚʣʝʥʠʡ ʚʨʝʜʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʝʨʝʛʨʫʟʦʢ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɻʆʉʊ 12.3.003-86. ʈʘʙʦʪʳ ʩʚʘʨʦʯʥʳʝ. ʊʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. ï 

ɺʚʝʜ. 01.01.1987. ï ʄ.: ʀʟʜ-ʚʦ ʩʪʘʥʜʘʨʪʦʚ, 1987. ï 28 ʩ. 

2. ʇʇɹ 01-03. ʇʨʘʚʠʣʘ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ï ɺʚʝʜ. 01.07.2003. ï ʄ.: ɻʋɻʇʉ ʄɺɼ ʈʦʩʩʠʠ, 2003. ï 92 ʩ. 

3. ʇʨʘʚʠʣʘ ʫʩʪʨʦʡʩʪʚʘ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ (ʇʋʕ). 7-ʝ ʠʟʜ. ï ɺʚʝʜ. 

01.01.2003. ï ʄ.: ʕʥʝʨʛʦʘʪʦʤʠʟʜʘʪ, 2003. ï 656 ʩ. 

4. ʉʘʥʇʠʅ 2.2.4.548-96. ɻʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʘʵʨʦʠʦʥʘʤ ʚʦʟʜʫʭʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ. ï ɺʚʝʜ. 01.01.1997. ï 

ʄ.: ʄʠʥʟʜʨʘʚ ʈʌ, 1997. ï 24 ʩ. 

5. ʊʨʫʜʦʚʦʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ: ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 

30 ʜʝʢʘʙʨʷ 2001 ʛ. ˉ 197-ʌɿ (ʨʝʜ. ʦʪ 02.07.2021). ï ʄ.: ʇʨʦʩʧʝʢʪ, 2021. 

ï 352 ʩ. 

6. ʉʅʠʇ 23-05-95. ɽʩʪʝʩʪʚʝʥʥʦʝ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝ. ï ɺʚʝʜ. 

01.01.1996. ï ʄ.: ɻʦʩʩʪʨʦʡ ʈʦʩʩʠʠ, 1995. ï 48 ʩ. 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʝ: 

ʂʦʥʦʧʣʝʚ ʇʘʚʝʣ ɼʤʠʪʨʠʝʚʠʯ ï ʩʪʫʜʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ɹʝʣʦʫʩʦʚʘ ɺʠʢʪʦʨʠʷ ʇʘʚʣʦʚʥʘ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ 

çʉʊɸʅʂʀʅè.  
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ʅʆɺʓɽ ɺʓɿʆɺʓ ʇʉʀʍʆʌʀɿʀʆʃʆɻʀʏɽʉʂʆʁ 

ɹɽɿʆʇɸʉʅʆʉʊʀ ɺ ʋʉʃʆɺʀʗʍ ʎʀʌʈʆɺʀɿɸʎʀʀ 

ʀ ɻʀɹʈʀɼʅʓʍ ʌʆʈʄ ɿɸʅʗʊʆʉʊʀ 

ʂʦʨʦʪʢʦʚʘ ɼ.  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ɽʨʤʦʣʘʝʚʘ ʅ. ɺ. 

ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʚʳʟʦʚʳ 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ 

ʵʢʦʥʦʤʠʢʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʠʙʨʠʜʥʳʭ ʬʦʨʤ ʟʘʥʷʪʦʩʪʠ. ɺʳʜʝʣʝʥʳ 

ʢʣʶʯʝʚʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ: ʨʦʩʪ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʛʨʫʟʦʢ, ʫʚʝʣʠʯʝʥʠʝ ʵʢʨʘʥʥʦʛʦ 

ʚʨʝʤʝʥʠ, ʬʝʥʦʤʝʥ çalways onlineè, ʥʘʨʫʰʝʥʠʝ ʙʘʣʘʥʩʘ ʤʝʞʜʫ ʪʨʫʜʦʤ ʠ 

ʦʪʜʳʭʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʠʟʘʮʠʷ, ʛʠʙʨʠʜʥʘʷ ʟʘʥʷʪʦʩʪʴ, 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʢʦʛʥʠʪʠʚʥʳʝ ʥʘʛʨʫʟʢʠ, always online, 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʚʳʛʦʨʘʥʠʝ, ʮʠʬʨʦʚʘʷ ʛʠʛʠʝʥʘ. 

 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʟʘʪʨʘʛʠʚʘʝʪ ʚʩʝ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ ʬʦʨʤʠʨʫʝʪ 

ʥʦʚʳʝ ʫʩʣʦʚʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ (2023), ʦʢʦʣʦ 

20 % ʨʘʙʦʪʥʠʢʦʚ ʚ ʈʦʩʩʠʠ ʭʦʪʷ ʙʳ ʯʘʩʪʠʯʥʦ ʚʳʧʦʣʥʷʶʪ ʩʚʦʠ ʦʙʷʟʘʥʥʦʩʪʠ ʚ 

ʫʜʘʣʸʥʥʦʤ ʠʣʠ ʛʠʙʨʠʜʥʦʤ ʬʦʨʤʘʪʝ. ɺ ʤʠʨʦʚʦʤ ʤʘʩʰʪʘʙʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 

ʜʦʩʪʠʛʘʝʪ 27ï30 % ʩʦʪʨʫʜʥʠʢʦʚ (ʧʦ ʜʘʥʥʳʤ OECD, 2024). 

ʇʘʨʘʣʣʝʣʴʥʦ ʨʘʩʪʫʪ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʨʠʩʢʦʚ. ʊʘʢ, 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʅʀʋ ɺʐʕ (2024) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʨʝʜʥʝʝ ʵʢʨʘʥʥʦʝ ʚʨʝʤʷ 

ʨʦʩʩʠʡʩʢʠʭ ʦʬʠʩʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 8,5 ʯʘʩʘ ʚ ʜʝʥʴ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʨʝʚʳʰʘʝʪ ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʥʦʨʤʳ. ɹʦʣʝʝ ʪʦʛʦ, 63 % ʨʘʙʦʪʥʠʢʦʚ ʥʘ ʫʜʘʣʸʥʢʝ 

ʦʪʤʝʯʘʶʪ ʪʨʫʜʥʦʩʪʠ ʚ ʨʘʟʛʨʘʥʠʯʝʥʠʠ ʨʘʙʦʯʝʛʦ ʠ ʣʠʯʥʦʛʦ ʚʨʝʤʝʥʠ (SuperJob, 

2023). 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ɺʆɿ, 2021) ʦʬʠʮʠʘʣʴʥʦ 

ʧʨʠʟʥʘʣʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʚʳʛʦʨʘʥʠʝ ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʫʛʨʦʟ ʜʣʷ ʟʜʦʨʦʚʴʷ 

ʨʘʙʦʪʥʠʢʦʚ. ʎʠʬʨʦʚʠʟʘʮʠʷ ʫʩʠʣʠʚʘʝʪ ʤʘʩʰʪʘʙʳ ʧʨʦʙʣʝʤʳ: ʢʨʫʛʣʦʩʫʪʦʯʥʘʷ 

ʜʦʩʪʫʧʥʦʩʪʴ (çalways onlineè), ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʴ ʚ ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ ʠ ʨʦʩʪ 

ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʛʨʫʟʦʢ ʧʨʦʚʦʮʠʨʫʶʪ ʭʨʦʥʠʯʝʩʢʠʡ ʩʪʨʝʩʩ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʝ 

ʠʩʪʦʱʝʥʠʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʝʭʦʜ ʢ ʮʠʬʨʦʚʳʤ ʠ ʛʠʙʨʠʜʥʳʤ ʬʦʨʤʘʪʘʤ ʟʘʥʷʪʦʩʪʠ, ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʘ ʩ ʜʨʫʛʦʡ ï ʬʦʨʤʠʨʫʝʪ ʥʦʚʳʝ 

ʚʳʟʦʚʳ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʨʝʙʫʶʱʠʝ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʠ 

ʧʨʦʬʠʣʘʢʪʠʢʠ. 
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ʅʦʚʳʝ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʚʳʟʦʚʳ 
ɸʥʘʣʠʟ ʥʦʚʳʭ ʬʦʨʤ ʟʘʥʷʪʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʨʷʜ ʢʣʶʯʝʚʳʭ ʬʘʢʪʦʨʦʚ 

ʨʠʩʢʘ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ. ʆʥʠ ʩʚʷʟʘʥʳ ʢʘʢ ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ, ʪʘʢ ʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ 

ʮʠʬʨʦʚʦʡ ʩʨʝʜʝ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʘʥʥʳʝ ʬʘʢʪʦʨʳ ʬʦʨʤʠʨʫʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʡ 

ʤʝʭʘʥʠʟʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʙʦʪʥʠʢʦʚ, 

ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 1. 

 

 

ʈʠʩ. 1. ɺʣʠʷʥʠʝ ʮʠʬʨʦʚʦʡ ʩʨʝʜʳ ʥʘ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ 
 

1. ʈʦʩʪ ʢʦʛʥʠʪʠʚʥʳʭ ʥʘʛʨʫʟʦʢ. ʎʠʬʨʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʫʩʢʦʨʠʣʠ ʦʙʤʝʥ 

ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʨʘʩʰʠʨʠʣʠ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ. ʆʜʥʘʢʦ ʧʦʩʪʦʷʥʥʦʝ ʧʝʨʝʢʣʶʯʝʥʠʝ 

ʤʝʞʜʫ ʤʝʩʩʝʥʜʞʝʨʘʤʠ, ʵʣʝʢʪʨʦʥʥʳʤʠ ʧʠʩʴʤʘʤʠ, ʦʥʣʘʡʥ-ʩʦʚʝʱʘʥʠʷʤʠ ʠ 

ʜʦʢʫʤʝʥʪʘʤʠ ʧʨʠʚʦʜʠʪ ʢ ʢʦʛʥʠʪʠʚʥʦʤʫ ʧʝʨʝʥʘʧʨʷʞʝʥʠʶ. ʕʪʦ ʩʥʠʞʘʝʪ 

ʢʦʥʮʝʥʪʨʘʮʠʶ, ʫʭʫʜʰʘʝʪ ʧʘʤʷʪʴ ʠ ʚʳʟʳʚʘʝʪ çʮʠʬʨʦʚʫʶ ʫʩʪʘʣʦʩʪʴè. 

2. ʌʝʥʦʤʝʥ çalways onlineè. ʄʥʦʛʠʝ ʩʦʪʨʫʜʥʠʢʠ ʦʩʪʘʶʪʩʷ ʜʦʩʪʫʧʥʳʤʠ 

24/7 ï ʚ ʤʝʩʩʝʥʜʞʝʨʘʭ, ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʯʘʪʘʭ, ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʝ. 

ʆʪʩʫʪʩʪʚʠʝ ʚʨʝʤʝʥʥʳʭ ʛʨʘʥʠʮ ʩʦʟʜʘʸʪ ʭʨʦʥʠʯʝʩʢʦʝ ʯʫʚʩʪʚʦ ʪʨʝʚʦʛʠ, ʘ ʪʘʢʞʝ 

ʬʦʨʤʠʨʫʝʪ ʩʠʥʜʨʦʤ ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʚʳʛʦʨʘʥʠʷ. 

3. ʋʚʝʣʠʯʝʥʠʝ ʵʢʨʘʥʥʦʛʦ ʚʨʝʤʝʥʠ. ʉʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʟʘ 

ʢʦʤʧʴʶʪʝʨʦʤ ʠ ʩʤʘʨʪʬʦʥʦʤ ʧʨʠ ʛʠʙʨʠʜʥʦʡ ʟʘʥʷʪʦʩʪʠ ʧʨʝʚʳʰʘʝʪ 8ï10 ʯʘʩʦʚ ʚ 
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ʜʝʥʴ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʨʠʪʝʣʴʥʳʤ ʥʘʨʫʰʝʥʠʷʤ, ʛʦʣʦʚʥʳʤ ʙʦʣʷʤ, ʫʭʫʜʰʝʥʠʶ 

ʩʥʘ ʠ ʩʥʠʞʝʥʠʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. 

4. ʉʪʠʨʘʥʠʝ ʛʨʘʥʠʮ ʤʝʞʜʫ ʨʘʙʦʪʦʡ ʠ ʣʠʯʥʦʡ ʞʠʟʥʴʶ. ʋʜʘʣʸʥʥʳʝ ʠ 

ʛʠʙʨʠʜʥʳʝ ʬʦʨʤʘʪʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʪʦʤʫ, ʯʪʦ ʨʘʙʦʪʥʠʢʠ ʚʳʧʦʣʥʷʶʪ ʟʘʜʘʯʠ ʚ 

ʚʝʯʝʨʥʝʝ ʚʨʝʤʷ ʠʣʠ ʚʳʭʦʜʥʳʝ ʜʥʠ. ʆʪʩʫʪʩʪʚʠʝ ʯʸʪʢʦʡ ʨʝʛʣʘʤʝʥʪʘʮʠʠ ʨʝʞʠʤʘ 

ʪʨʫʜʘ ʫʩʠʣʠʚʘʝʪ ʨʠʩʢ ʩʪʨʝʩʩʦʚʳʭ ʨʘʩʩʪʨʦʡʩʪʚ. 

5. ʕʤʦʮʠʦʥʘʣʴʥʘʷ ʠʟʦʣʷʮʠʷ. ʇʨʠ ʫʜʘʣʸʥʥʦʡ ʨʘʙʦʪʝ ʩʥʠʞʘʝʪʩʷ ʫʨʦʚʝʥʴ 

ʩʦʮʠʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʯʪʦ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʯʫʚʩʪʚʦ ʦʜʠʥʦʯʝʩʪʚʘ ʠ 

ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ. ɼʣʷ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʵʪʦ ʦʩʦʙʝʥʥʦ 

ʢʨʠʪʠʯʥʦ, ʪʘʢ ʢʘʢ ʟʘʤʝʜʣʷʝʪ ʘʜʘʧʪʘʮʠʶ ʚ ʢʦʣʣʝʢʪʠʚʝ. 

ʅʘʧʨʘʚʣʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʢʠ 
1. ʎʠʬʨʦʚʘʷ ʛʠʛʠʝʥʘ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʘʚʠʣ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʘʜʞʝʪʦʚ, 

ʦʪʢʣʶʯʝʥʠʝ ʫʚʝʜʦʤʣʝʥʠʡ ʚ ʥʝʨʘʙʦʯʝʝ ʚʨʝʤʷ, ʦʛʨʘʥʠʯʝʥʠʝ ʵʢʨʘʥʥʦʛʦ ʚʨʝʤʝʥʠ, 

ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʠʢʠ çPomodoroè. 

2. ʈʘʮʠʦʥʘʣʠʟʘʮʠʷ ʨʝʞʠʤʦʚ ʪʨʫʜʘ: ʯʸʪʢʘʷ ʨʝʛʣʘʤʝʥʪʘʮʠʷ ʨʘʙʦʯʠʭ ʯʘʩʦʚ ʠ 

ʦʙʷʟʘʪʝʣʴʥʳʝ ʧʝʨʝʨʳʚʳ ʢʘʞʜʳʝ 1ï2 ʯʘʩʘ. 

3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ: ʬʠʪʥʝʩ-ʪʨʝʢʝʨʳ, 

ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʢʦʥʪʨʦʣʷ ʩʥʘ ʠ ʫʨʦʚʥʷ ʩʪʨʝʩʩʘ. 

4. ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʳ: ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʪʨʝʥʠʥʛʠ ʧʦ ʩʪʨʝʩʩ-

ʤʝʥʝʜʞʤʝʥʪʫ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʜʝʨʞʢʘ ʩʦʪʨʫʜʥʠʢʦʚ, ʚʥʝʜʨʝʥʠʝ çʟʝʣʸʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ ʦʬʠʩʦʚè. 

5. ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʠʥʠʮʠʘʪʠʚʳ: ʧʦʚʳʰʝʥʠʝ ʦʩʚʝʜʦʤʣʸʥʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ 
ʠ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦ ʨʠʩʢʘʭ ʮʠʬʨʦʚʦʡ ʩʨʝʜʳ. 

ɿʘʢʣʶʯʝʥʠʝ 
ɻʠʙʨʠʜʥʳʝ ʬʦʨʤʘʪʳ ʨʘʙʦʪʳ ʠ ʮʠʬʨʦʚʠʟʘʮʠʷ ʩʦʟʜʘʶʪ ʥʦʚʳʝ ʚʳʟʦʚʳ 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ. ʆʩʥʦʚʥʳʝ ʨʠʩʢʠ ʩʚʷʟʘʥʳ ʩ 

ʢʦʛʥʠʪʠʚʥʳʤʠ ʧʝʨʝʛʨʫʟʢʘʤʠ, ʢʨʫʛʣʦʩʫʪʦʯʥʦʡ ʜʦʩʪʫʧʥʦʩʪʴʶ, ʨʦʩʪʦʤ ʵʢʨʘʥʥʦʛʦ 

ʚʨʝʤʝʥʠ ʠ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʠʟʦʣʷʮʠʝʡ. ʕʪʠ ʬʘʢʪʦʨʳ ʪʨʝʙʫʶʪ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʧʨʦʬʠʣʘʢʪʠʢʝ, ʚʢʣʶʯʘʶʱʝʛʦ ʮʠʬʨʦʚʫʶ ʛʠʛʠʝʥʫ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʠ 

ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʳ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʝ ʢʫʣʴʪʫʨʳ ʟʜʦʨʦʚʴʷ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ 

ʮʠʬʨʦʚʠʟʘʮʠʠ ʩʪʘʥʦʚʠʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ, ʚʣʠʷʶʱʝʡ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʩʦʭʨʘʥʝʥʠʝ ʟʜʦʨʦʚʴʷ ʨʘʙʦʪʥʠʢʦʚ, ʥʦ ʠ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʮʝʣʦʤ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 28.12.2013 ˉ 426-ʌɿ 

çʆ ʩʧʝʮʠʘʣʴʥʦʡ ʦʮʝʥʢʝ ʫʩʣʦʚʠʡ ʪʨʫʜʘè (ʩ ʠʟʤ. ʥʘ 30.12.2020 ʛ., ʨʝʜ., 

ʜʝʡʩʪʚ. ʩ 01.01.2021 ʛ.) // ʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩ. ï ʕʣʝʢʪʨʦʥ. ʜʘʥ. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: http://www.consultant.ru (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 13.09.2025). 

2. ʊʨʫʜʦʚʦʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 30.12.2001 ʛ. ˉ 197-ʌɿ 

(ʊʂ ʈʌ) (ʩ ʠʟʤ. ʥʘ 30.04.2021 ʛ., ʨʝʜ., ʜʝʡʩʪʚ. ʩ 01.05.2021 ʛ.) // 

ʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩ. ï ʕʣʝʢʪʨʦʥ. ʜʘʥ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://www.consultant.ru (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 13.09.2025). 
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3. ɻʆʉʊ 12.2.032ï78. ʉʉɹʊ. ʈʘʙʦʯʝʝ ʤʝʩʪʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʩʠʜʷ. 

ʆʙʱʠʝ ʵʨʛʦʥʦʤʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ // ʌɻʀʉ çʉʪʘʥʜʘʨʪʠʥʬʦʨʤè. ï 

ʕʣʝʢʪʨʦʥ. ʜʘʥ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://protect.gost.ru/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

21.11.2023). 

4. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʬʘʢʪʦʨʦʚ ʨʘʙʦʯʝʡ ʩʨʝʜʳ ʠ 

ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ. ʂʨʠʪʝʨʠʠ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ (ʈ 2.2.2006-05) // ʌɻʀʉ 

çʉʪʘʥʜʘʨʪʠʥʬʦʨʤè. ï ʕʣʝʢʪʨʦʥ. ʜʘʥ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://protect.gost.ru/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 13.09.2025). 

5. ɼʝʝʚʘ ʆ.ʉ. ʇʨʠʯʠʥʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʠ ʤʝʪʦʜʳ ʝʛʦ 

ʧʨʦʬʠʣʘʢʪʠʢʠ // ʋʯʝʥʳʝ ʟʘʧʠʩʢʠ ʊʘʤʙʦʚʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈʦʉʄʋ. ï 

2019. ï ˉ 14. ï ʉ. 6ï10. 

6. ʂʠʤ ɹ. ʇʦʥʷʪʠʝ ʩʪʨʝʩʩʘ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ // ʅʘʫʢʘ ʙʝʟ 
ʛʨʘʥʠʮ. ï 2020. ï ˉ 6 (11). ï ʉ. 1ï5. 

7. ʇʝʯʝʨʢʠʥʘ ɸ.ɸ., ɹʦʨʠʩʦʚ ɻ.ʀ. ʊʝʭʥʦʣʦʛʠʠ ʩʦʭʨʘʥʝʥʠʷ ʠ 

ʩʘʤʦʩʦʭʨʘʥʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʟʜʦʨʦʚʴʷ // ʄʠʨ ʥʘʫʢʠ. ʇʝʜʘʛʦʛʠʢʘ 

ʠ ʧʩʠʭʦʣʦʛʠʷ. ï 2020. ï ˉ 6. ï ʉ. 16ï19. 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʝ: 

ʂʦʨʦʪʢʦʚʘ ɼʘʨʴʷ ï ʩʪʫʜʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ɽʨʤʦʣʘʝʚʘ ʅʘʪʘʣʴʷ ɺʘʜʠʤʦʚʥʘ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ 

çʉʊɸʅʂʀʅè. 
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ɿɽʃɪʅɸʗ ʕʅɽʈɻɽʊʀʂɸ ɺ ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʍ 

ʇʈʆʎɽʉʉɸʍ: ʆʊ ʋɻʃʗ ʂ ʉʆʃʅʎʋ 

ʂʦʩʪʦʯʢʠʥ ʀ. ʅ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʩʪ. ʧʨʝʧ. ʇʝʚʮʦʚ ɹ. ɻ. 

ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʝʨʝʭʦʜ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʪʘʢʠʭ ʢʘʢ ʫʛʦʣʴ, ʢ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ 

ʠʩʪʦʯʥʠʢʘʤ, ʚʢʣʶʯʘʷ ʩʦʣʥʝʯʥʫʶ ʠ ʚʝʪʨʷʥʫʶ ʵʥʝʨʛʝʪʠʢʫ, ʚ ʢʦʥʪʝʢʩʪʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʆʙʩʫʞʜʘʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚʥʝʜʨʝʥʠʷ ʟʝʣʝʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʷ ʫʛʣʝʨʦʜʥʦʛʦ 

ʩʣʝʜʘ ʧʨʝʜʧʨʠʷʪʠʡ. ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʫʩʧʝʰʥʳʭ ʧʨʘʢʪʠʢ ʢʦʤʧʘʥʠʡ, 

ʨʝʘʣʠʟʫʶʱʠʭ ʫʩʪʦʡʯʠʚʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ 

ʚʳʟʦʚʳ ʠ ʙʘʨʴʝʨʳ ʥʘ ʧʫʪʠ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ. ʉʪʘʪʴʷ 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʟʥʘʯʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʢ ʟʝʣʝʥʦʡ ʵʥʝʨʛʝʪʠʢʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʛʣʦʙʘʣʴʥʳʭ ʮʝʣʝʡ ʧʦ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʠ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʝʣʝʥʘʷ ʵʥʝʨʛʝʪʠʢʘ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʫʛʦʣʴ, 

ʩʦʣʥʝʯʥʘʷ ʵʥʝʨʛʠʷ, ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ, ʵʢʦʣʦʛʠʷ. 

 

ʀʩʪʦʨʠʷ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʘ ʩ ʦʩʚʦʝʥʠʝʤ ʠʩʢʦʧʘʝʤʦʛʦ 

ʪʦʧʣʠʚʘ, ʠ ʫʛʦʣʴ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʩʪʘʣ ʜʚʠʞʫʱʝʡ ʩʠʣʦʡ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʨʝʚʦʣʶʮʠʡ, ʧʠʪʘʷ ʤʘʰʠʥʳ ʠ ʟʘʚʦʜʳ, ʪʨʘʥʩʬʦʨʤʠʨʫʷ ʣʘʥʜʰʘʬʪʳ ʠ ʩʦʟʜʘʚʘʷ 

ʦʩʥʦʚʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʝʢʦʚ ʫʛʦʣʴ ʙʳʣ ʩʠʤʚʦʣʦʤ 

ʧʨʦʛʨʝʩʩʘ, ʝʛʦ ʜʦʙʳʯʘ ʠ ʩʞʠʛʘʥʠʝ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʚʟʣʝʪʘ, 

ʧʦʟʚʦʣʷʷ ʯʝʣʦʚʝʯʝʩʪʚʫ ʜʦʩʪʠʛʘʪʴ ʥʝʚʠʜʘʥʥʳʭ ʨʘʥʝʝ ʤʘʩʰʪʘʙʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʅʘʧʨʠʤʝʨ, ʦʜʠʥ ʢʠʣʦʛʨʘʤʤ ʫʛʣʷ ʤʦʞʝʪ ʚʳʩʚʦʙʦʜʠʪʴ ʦʢʦʣʦ 24 ʤʝʛʘʜʞʦʫʣʝʡ 

ʵʥʝʨʛʠʠ, ʯʪʦ ʜʝʣʘʣʦ ʝʛʦ ʢʨʘʡʥʝ ʤʦʱʥʳʤ ʠʩʪʦʯʥʠʢʦʤ, ʥʦ ʮʝʥʦʡ ʵʪʦʛʦ 

ʩʪʘʥʦʚʠʣʦʩʴ ʚʳʜʝʣʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ CO2. ʀʩʪʦʨʠʯʝʩʢʠ, ʠʤʝʥʥʦ 

ʫʛʦʣʴ ʩʜʝʣʘʣ ʚʦʟʤʦʞʥʳʤ ʤʘʩʩʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʘʣʠ, ʨʘʟʚʠʪʠʝ ʞʝʣʝʟʥʳʭ 

ʜʦʨʦʛ. ʆʜʥʘʢʦ, ʵʪʘ ʵʧʦʭʘ ʧʨʦʛʨʝʩʩʘ ʠʤʝʣʘ ʠ ʩʚʦʶ ʪʸʤʥʫʶ ʩʪʦʨʦʥʫ: ʚʳʙʨʦʩʳ ʦʪ 

ʩʞʠʛʘʥʠʷ ʫʛʣʷ ʧʨʠʚʝʣʠ ʢ ʧʝʨʚʳʤ ʩʝʨʴʸʟʥʳʤ ʧʨʦʙʣʝʤʘʤ ʩ ʟʘʛʨʷʟʥʝʥʠʝʤ ʚʦʟʜʫʭʘ 

ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʥʪʨʘʭ, ʘ ʥʘʫʯʥʳʝ ʦʪʢʨʳʪʠʷ XX ʚʝʢʘ ʥʘʯʘʣʠ ʨʘʩʢʨʳʚʘʪʴ 

ʤʘʩʰʪʘʙʳ ʚʦʟʜʝʡʩʪʚʠʷ CO2 ʥʘ ʢʣʠʤʘʪ [1]. 

ʉʝʛʦʜʥʷ, ʢʦʛʜʘ ʯʝʣʦʚʝʯʝʩʪʚʦ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʦʨʦʛʝ ʥʦʚʦʡ, çʟʝʣʸʥʦʡè 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʨʝʚʦʣʶʮʠʠ, ʠʩʪʦʨʠʯʝʩʢʠʝ ʫʨʦʢʠ ʩʣʫʞʘʪ ʥʘʧʦʤʠʥʘʥʠʝʤ ʦ 

ʧʦʩʣʝʜʩʪʚʠʷʭ ʩʣʝʧʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʝʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʨʝʩʫʨʩʦʚ. ɺ ʜʘʥʥʦʡ 

ʩʪʘʪʴʝ ʠʩʩʣʝʜʫʝʪʩʷ ʧʝʨʝʭʦʜ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, 

ʪʘʢʠʭ ʢʘʢ ʫʛʦʣʴ, ʢ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʠʩʪʦʯʥʠʢʘʤ, ʚʢʣʶʯʘʷ ʩʦʣʥʝʯʥʫʶ ʠ 

ʚʝʪʨʷʥʫʶ ʵʥʝʨʛʝʪʠʢʫ, ʚ ʢʦʥʪʝʢʩʪʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʕʪʦʪ ʧʝʨʝʭʦʜ ï 

ʥʝ ʧʨʦʩʪʦ ʩʣʝʜʦʚʘʥʠʝ ʪʨʝʥʜʘʤ, ʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ, ʜʠʢʪʫʝʤʘʷ 
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ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʨʝʘʣʠʷʤʠ, ʪʘʢ ʠ ʥʘʩʫʱʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʦʭʨʘʥʝʥʠʷ 

ʧʣʘʥʝʪʳ. 

ɺʥʝʜʨʝʥʠʝ ʟʝʣʸʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʘʢʠʭ ʢʘʢ ʩʦʣʥʝʯʥʘʷ ʠ ʚʝʪʨʷʥʘʷ 

ʵʥʝʨʛʝʪʠʢʘ, ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʧʨʝʜʣʘʛʘʝʪ ʥʝ ʧʨʦʩʪʦ ʘʣʴʪʝʨʥʘʪʠʚʫ, ʘ 

ʢʘʯʝʩʪʚʝʥʥʦ ʠʥʦʡ ʧʦʜʭʦʜ ʢ ʵʥʝʨʛʝʪʠʢʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʧʦʚʳʰʝʥʠʝʤ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʩʥʠʞʝʥʠʝʤ ʫʛʣʝʨʦʜʥʦʛʦ ʩʣʝʜʘ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʉʦʣʥʝʯʥʳʝ ʠ ʚʝʪʨʷʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʥʝ ʧʨʦʠʟʚʦʜʷʪ ʧʨʷʤʳʭ ʚʳʙʨʦʩʦʚ 

ʜʠʦʢʩʠʜʘ ʩʝʨʳ ʠ ʦʢʩʠʜʦʚ ʘʟʦʪʘ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʚʠʥʦʚʥʠʢʘʤʠ 

ʢʠʩʣʦʪʥʳʭ ʜʦʞʜʝʡ ʠ ʩʤʦʛʘ. ʕʪʦ ʥʘʧʨʷʤʫʶ ʧʨʠʚʦʜʠʪ ʢ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ 

ʚʦʟʜʫʭʘ, ʩʥʠʞʝʥʠʶ ʯʠʩʣʘ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʩʦʭʨʘʥʝʥʠʶ ʟʜʘʥʠʡ ʠ 

ʧʘʤʷʪʥʠʢʦʚ ʦʪ ʨʘʟʨʫʰʠʪʝʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʢʠʩʣʦʪ [3]. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʫʛʦʣʴʥʳʭ ʊʕʉ, ʢʦʪʦʨʳʝ ʚʳʙʨʘʩʳʚʘʶʪ ʚ ʘʪʤʦʩʬʝʨʫ ʦʛʨʦʤʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʘʞʠ ʠ ʟʦʣʳ, ʩʦʣʥʝʯʥʳʝ ʠ ʚʝʪʨʷʥʳʝ ʫʩʪʘʥʦʚʢʠ ʥʝ ʛʝʥʝʨʠʨʫʶʪ 

ʧʦʜʦʙʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʭ 

ʯʘʩʪʠʮ (PM2.5), ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʦʩʦʙʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. 

ʊʝʧʣʦʚʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʫʛʣʝ, ʪʨʝʙʫʶʪ ʦʛʨʦʤʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ. ʉʦʣʥʝʯʥʘʷ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪ ʚʦʜʫ ʚ ʧʨʦʮʝʩʩʝ ʛʝʥʝʨʘʮʠʠ, ʘ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʘʷ 

ʩʦʣʥʝʯʥʘʷ ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ʠʩʧʦʣʴʟʫʝʪ ʝʸ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʫʛʦʣʴʥʳʝ 

ʩʪʘʥʮʠʠ. ɺʝʪʨʷʥʳʝ ʪʫʨʙʠʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʪʨʝʙʫʶʪ ʚʦʜʳ. ʕʪʦ ʩʥʠʤʘʝʪ 

ʥʘʛʨʫʟʢʫ ʩ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʫʶ ʚ ʨʝʛʠʦʥʘʭ, ʠʩʧʳʪʳʚʘʶʱʠʭ 

ʜʝʬʠʮʠʪ ʚʦʜʳ. 

ʉʙʨʦʩ ʥʘʛʨʝʪʦʡ ʚʦʜʳ ʩ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʚ ʚʦʜʦʝʤʳ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ 

ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ ʵʢʦʩʠʩʪʝʤ, ʩʥʠʞʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʢʠʩʣʦʨʦʜʘ ʠ ʛʠʙʝʣʠ ʚʦʜʥʳʭ 

ʦʨʛʘʥʠʟʤʦʚ. ɺʀʕ, ʦʩʦʙʝʥʥʦ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʦʣʥʝʯʥʳʝ ʫʩʪʘʥʦʚʢʠ ʠ 

ʚʝʪʨʷʥʳʝ ʪʫʨʙʠʥʳ, ʥʝ ʦʢʘʟʳʚʘʶʪ ʪʘʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ɼʦʙʳʯʘ ʫʛʣʷ ʟʘʯʘʩʪʫʶ ʪʨʝʙʫʝʪ ʤʘʩʰʪʘʙʥʳʭ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ, ʫʥʠʯʪʦʞʝʥʠʷ 

ʣʝʩʦʚ ʠ ʠʟʤʝʥʝʥʠʷ ʣʘʥʜʰʘʬʪʦʚ, ʯʪʦ ʚʝʜʝʪ ʢ ʧʦʪʝʨʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʝʩʪ ʦʙʠʪʘʥʠʷ 

ʜʣʷ ʤʥʦʛʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʠ ʞʠʚʦʪʥʳʭ. ʇʝʨʝʭʦʜ ʥʘ ʩʦʣʥʝʯʥʫʶ ʠ ʚʝʪʨʦʚʫʶ 

ʵʥʝʨʛʝʪʠʢʫ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʛʨʘʤʦʪʥʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ, 

ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʵʪʦʪ ʥʝʛʘʪʠʚʥʳʡ ʵʬʬʝʢʪ. ʅʘʧʨʠʤʝʨ, ʩʦʣʥʝʯʥʳʝ ʧʘʥʝʣʠ ʤʦʛʫʪ 

ʨʘʟʤʝʱʘʪʴʩʷ ʥʘ ʢʨʳʰʘʭ ʟʜʘʥʠʡ ʠʣʠ ʥʘ ʫʞʝ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʣʷʭ, ʘ ʚʝʪʨʷʥʳʝ 

ʪʫʨʙʠʥʳ ʟʘʥʠʤʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʟʝʤʣʠ, ʧʦʟʚʦʣʷʷ 

ʩʦʭʨʘʥʠʪʴ ʦʩʪʘʣʴʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʣʠ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʛʣʷ ʠ ʝʛʦ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ, ʘ ʪʘʢʞʝ ʜʦʙʳʯʘ ʥʝʬʪʠ ʠ ʛʘʟʘ, 

ʩʚʷʟʘʥʳ ʩ ʨʠʩʢʦʤ ʘʚʘʨʠʡʥʳʭ ʨʘʟʣʠʚʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʥʝʩʪʠ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʡ ʫʨʦʥ ʚʦʜʥʳʤ ʵʢʦʩʠʩʪʝʤʘʤ ʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʶ. ɺʀʕ ʣʠʰʝʥʳ 

ʵʪʦʛʦ ʨʠʩʢʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʝʢʪʳ ʩʦʣʥʝʯʥʳʭ ʠ ʚʝʪʨʷʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʚʩʸ 

ʯʘʱʝ ʫʯʠʪʳʚʘʶʪ ʤʠʛʨʘʮʠʦʥʥʳʝ ʧʫʪʠ ʧʪʠʮ ʠ ʜʨʫʛʠʭ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʤʝʩʪʘ 

ʦʙʠʪʘʥʠʷ ʨʝʜʢʠʭ ʚʠʜʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʨʷʤʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, 

ʥʘʧʨʠʤʝʨ, ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʪʫʨʙʠʥ ʠʣʠ ʤʝʩʪ ʠʭ ʨʘʟʤʝʱʝʥʠʷ. 

ʉʘʤʦʝ ʛʣʘʚʥʦʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʝʪʨʦʚʦʡ ʠʣʠ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʠ 

ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʣʠʤʘʪ. ʉʞʠʛʘʥʠʝ ʫʛʣʷ 
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ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʳʙʨʦʩʦʚ CO2, 

ʧʘʨʥʠʢʦʚʦʛʦ ʛʘʟʘ, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʟʘ ʛʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ. ʇʝʨʝʭʦʜ ʥʘ 

ʩʦʣʥʝʯʥʫʶ ʠ ʚʝʪʨʦʚʫʶ ʵʥʝʨʛʝʪʠʢʫ, ʢʦʪʦʨʘʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʦʠʟʚʦʜʠʪ 

ʚʳʙʨʦʩʦʚ CO2 ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʜʣʷ 

ʦʛʨʘʥʠʯʝʥʠʷ ʨʦʩʪʘ ʩʨʝʜʥʝʡ ʛʣʦʙʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. ʀʥʪʝʨʝʩʥʳʡ ʬʘʢʪ: ʦʜʠʥ 

ʢʠʣʦʚʘʪʪ-ʯʘʩ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʧʨʦʠʟʚʝʜʝʥʥʳʡ ʠʟ ʫʛʣʷ, ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ 

ʚʳʙʨʦʩʦʤ ʜʦ 1 ʢʠʣʦʛʨʘʤʤʘ CO2, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʦʣʥʝʯʥʘʷ ʠ ʚʝʪʨʦʚʘʷ ʵʥʝʨʛʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʤʝʶʪ ʪʘʢʠʭ ʚʳʙʨʦʩʦʚ. ʋʤʝʥʴʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʘʨʥʠʢʦʚʳʭ 

ʛʘʟʦʚ ʚ ʘʪʤʦʩʬʝʨʝ ʧʦʤʦʛʘʝʪ ʩʥʠʟʠʪʴ ʯʘʩʪʦʪʫ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʵʢʩʪʨʝʤʘʣʴʥʳʭ 

ʧʦʛʦʜʥʳʭ ʷʚʣʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʟʘʩʫʭʠ, ʥʘʚʦʜʥʝʥʠʷ, ʫʨʘʛʘʥʳ ʠ ʣʝʩʥʳʝ ʧʦʞʘʨʳ, 

ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪʩʷ ʚʩʸ ʙʦʣʝʝ ʨʘʟʨʫʰʠʪʝʣʴʥʳʤʠ ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. 

ʉʦʣʥʝʯʥʘʷ ʵʥʝʨʛʝʪʠʢʘ ʧʨʦʰʣʘ ʜʦʣʛʠʡ ʧʫʪʴ ʦʪ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʦ ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ɽʩʣʠ ʧʝʨʚʳʝ ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ 

ʙʳʣʠ ʜʦʨʦʛʠʤʠ ʠ  ʠʤʝʣʠ ʥʠʟʢʠʡ ʂʇɼ (ʤʝʥʝʝ 10 %), ʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʟʚʦʣʷʶʪ ʜʦʩʪʠʛʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʚʳʰʝ 20ï25 %, ʘ ʩʪʦʠʤʦʩʪʴ ʩʦʣʥʝʯʥʳʭ 

ʧʘʥʝʣʝʡ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʫʧʘʣʘ ʚ ʜʝʩʷʪʢʠ ʨʘʟ. ʇʨʦʠʟʚʦʜʩʪʚʦ, ʩʢʘʞʝʤ, 

ʘʣʶʤʠʥʠʷ ʠʣʠ ʮʝʤʝʥʪʘ ï ʯʨʝʟʚʳʯʘʡʥʦ ʵʥʝʨʛʦʸʤʢʠʝ ʧʨʦʮʝʩʩʳ, ʪʨʘʜʠʮʠʦʥʥʦ 

ʟʘʚʠʩʷʱʠʝ ʦʪ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ. ʀʥʪʝʛʨʘʮʠʷ ʩʦʣʥʝʯʥʳʭ ʬʝʨʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʪʘʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʜʣʷ ʥʘʛʨʝʚʘ ʚʦʜʳ ʠ 

ʚʦʟʜʫʭʘ ʚ ʤʝʥʝʝ ʵʥʝʨʛʦʸʤʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʪʘʢʠʭ ʢʘʢ ʩʫʰʢʘ ʠʣʠ ʦʙʩʣʫʞʠʚʘʥʠʝ, 

ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʫʛʣʷ [4]. ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʜʦʣʷ ʚʝʪʨʦʚʦʡ ʠ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʝʪʠʢʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. 

 

 

ʈʠʩ. 1. ɼʦʣʷ ʚʝʪʨʦʚʦʡ ʠ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʚʝʪʨʷʥʳʝ ʪʫʨʙʠʥʳ ï ʵʪʦ ʛʠʛʘʥʪʩʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʣʦʧʘʩʪʠ 

ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 100 ʤʝʪʨʦʚ ʚ ʜʣʠʥʫ, ʘ ʚʳʩʦʪʘ ʙʘʰʥʠ ï ʙʦʣʝʝ 150 

ʤʝʪʨʦʚ. ʆʜʥʘ ʪʘʢʘʷ ʪʫʨʙʠʥʘ ʩʧʦʩʦʙʥʘ ʦʙʝʩʧʝʯʠʪʴ ʵʥʝʨʛʠʝʡ ʩʦʪʥʠ ʜʦʤʦʭʦʟʷʡʩʪʚ. 

ɼʣʷ ʢʨʫʧʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʦʩʦʙʝʥʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʨʝʛʠʦʥʘʭ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʚʝʪʨʘʤʠ, ʫʩʪʘʥʦʚʢʘ ʩʦʙʩʪʚʝʥʥʳʭ ʚʝʪʨʷʥʳʭ ʧʘʨʢʦʚ 

ʤʦʞʝʪ ʩʪʘʪʴ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʠ. ʅʘʧʨʠʤʝʨ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʙʫʤʘʛʠ ʠʣʠ ʤʝʪʘʣʣʦʚ, ʯʴʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʮʠʢʣʳ ʪʨʝʙʫʶʪ 
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ʩʪʘʙʠʣʴʥʦʛʦ, ʥʦ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ, ʤʦʛʫʪ ʵʬʬʝʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʥʝʨʛʠʶ ʚʝʪʨʘ, ʩʥʠʞʘʷ ʩʚʦʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʫʛʦʣʴʥʳʭ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʚʥʝʜʨʝʥʠʷ ʵʪʠʭ ʟʝʣyʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʳʭʦʜʷʪ ʜʘʣʝʢʦ ʟʘ 

ʨʘʤʢʠ ʧʨʦʩʪʦʛʦ ʩʥʠʞʝʥʠʷ ʨʘʩʭʦʜʦʚ. ʇʝʨʝʭʦʜ ʥʘ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ 

ʵʥʝʨʛʠʠ ʦʟʥʘʯʘʝʪ ʧʨʷʤʦʝ ʩʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ CO2. ʅʘʧʨʠʤʝʨ, ʟʘʤʝʱʝʥʠʝ 1 

ʪʦʥʥʳ ʫʛʣʷ (ʧʨʠʤʝʨʥʦ 2,5 ʪʦʥʥʳ CO2) ʥʘ ʩʦʣʥʝʯʥʫʶ ʠʣʠ ʚʝʪʨʦʚʫʶ ʵʥʝʨʛʠʶ 

ʧʨʠʥʦʩʠʪ ʦʱʫʪʠʤʫʶ ʧʦʣʴʟʫ. ʇʨʝʜʧʨʠʷʪʠʷ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʫʛʦʣʴ, ʯʘʩʪʦ 

ʚʳʙʨʘʩʳʚʘʶʪ ʜʝʩʷʪʢʠ ʪʳʩʷʯ ʪʦʥʥ CO2 ʚ ʛʦʜ; ʧʝʨʝʭʦʜ ʥʘ çʯʠʩʪʫʶè ʵʥʝʨʛʠʶ 

ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʜʦ ʥʫʣʷ. ʍʦʪʷ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʠ 

ʤʦʛʫʪ ʙʳʪʴ ʩʫʱʝʩʪʚʝʥʥʳʤʠ, ʩʪʦʠʤʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʠʠ ʠʟ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʩʪʦʷʥʥʦ ʩʥʠʞʘʝʪʩʷ. ʇʦʩʣʝ ʦʢʫʧʘʝʤʦʩʪʠ, ʵʥʝʨʛʠʷ 

ʩʦʣʥʮʘ ʠ ʚʝʪʨʘ ʩʪʘʥʦʚʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʧʣʘʪʥʦʡ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʜʦʣʛʦʩʨʦʯʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʪʨʘʪ ʠ ʟʘʱʠʱʘʝʪ ʦʪ 

ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʮʝʥ ʥʘ ʠʩʢʦʧʘʝʤʦʝ ʪʦʧʣʠʚʦ. ʉʦʙʩʪʚʝʥʥʳʝ ʩʦʣʥʝʯʥʳʝ ʠ ʚʝʪʨʷʥʳʝ 

ʫʩʪʘʥʦʚʢʠ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʨʠʷʪʠʷʤ ʤʝʥʴʰʝ ʟʘʚʠʩʝʪʴ ʦʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ 

ʵʥʝʨʛʦʩʝʪʝʡ ʠ ʧʦʩʪʘʚʱʠʢʦʚ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʚ 

ʫʩʣʦʚʠʷʭ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ. ʂʦʤʧʘʥʠʠ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ 

ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ, ʧʦʣʫʯʘʶʪ ʢʦʥʢʫʨʝʥʪʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ, ʧʦʚʳʰʘʷ ʩʚʦʶ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ, 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʪʘʣʘʥʪʣʠʚʳʭ ʩʦʪʨʫʜʥʠʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚʩʸ ʙʦʣʝʝ ʩʪʨʦʛʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʥʦʨʤʳ ʜʝʣʘʶʪ ʪʘʢʦʡ ʧʝʨʝʭʦʜ ʥʝ ʧʨʦʩʪʦ ʞʝʣʘʪʝʣʴʥʳʤ, ʘ 

ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʚʳʞʠʚʘʥʠʷ ʥʘ ʨʳʥʢʝ [2]. 

ʇʝʨʝʭʦʜ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʢ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ï ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʩʤʝʥʘ 

ʧʦʩʪʘʚʱʠʢʘ ʵʥʝʨʛʠʠ, ʘ ʩʪʨʘʪʝʛʠʯʝʩʢʘʷ ʧʝʨʝʦʨʠʝʥʪʘʮʠʷ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ 

ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ, ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʙʫʜʫʱʝʛʦ ʜʣʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʕʪʦ ʰʘʛ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʫʨʦʢʘʭ ʠ 

ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʩʦʟʜʘʥʠʝ ʥʦʚʦʡ, çʟʝʣʸʥʦʡè ʧʘʨʘʜʠʛʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʄʥʦʞʝʩʪʚʦ ʢʦʤʧʘʥʠʡ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʧʝʨʝʭʦʜ ʢ 

çʟʝʣʝʥʦʡè ʵʥʝʨʛʝʪʠʢʝ ʥʝ ʪʦʣʴʢʦ ʚʦʟʤʦʞʝʥ, ʥʦ ʠ ʚʳʛʦʜʝʥ. ʅʘʧʨʠʤʝʨ, ʢʦʤʧʘʥʠʷ 

Tesla, ʭʦʪʷ ʦʥʘ ʠ ʠʟʚʝʩʪʥʘ ʩʚʦʠʤʠ ʵʣʝʢʪʨʦʤʦʙʠʣʷʤʠ, ʥʦ  ʢʦʤʧʘʥʠʷ ʪʘʢʞʝ 

ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʳʤ ʠʛʨʦʢʦʤ ʚ ʩʬʝʨʝ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʝʪʠʢʠ ʠ ʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ï 

ʘʢʢʫʤʫʣʷʪʦʨʳ Powerwall ʠ Powerpack. ʀʭ ʠʥʪʝʛʨʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʵʣʝʢʪʨʦʤʦʙʠʣʝʡ, ʩʦʣʥʝʯʥʳʭ ʧʘʥʝʣʝʡ ʠ ʩʠʩʪʝʤ ʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʩʦʟʜʘʝʪ 

ʵʢʦʩʠʩʪʝʤʫ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʧʦʣʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʵʥʝʨʛʠʝʡ ʠʟ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ. ʀʣʠ ʞʝ ʢʦʤʧʘʥʠʷ Google, ʦʥʠ ʧʦʩʪʘʚʠʣʠ ʧʝʨʝʜ ʩʦʙʦʡ ʘʤʙʠʮʠʦʟʥʫʶ 

ʮʝʣʴ ï ʨʘʙʦʪʘʪʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ. ʅʘʯʠʥʘʷ ʩ 2017 

ʛʦʜʘ, ʢʦʤʧʘʥʠʷ ʜʦʩʪʠʛʣʘ ʵʪʦʡ ʮʝʣʠ, ʟʘʢʣʶʯʘʷ ʜʦʣʛʦʩʨʦʯʥʳʝ ʢʦʥʪʨʘʢʪʳ ʥʘ 

ʧʦʢʫʧʢʫ ʵʥʝʨʛʠʠ ʦʪ ʩʦʣʥʝʯʥʳʭ ʠ ʚʝʪʨʷʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʩʦʨʘʟʤʝʨʥʦʡ ʠʭ 

ʧʦʪʨʝʙʣʝʥʠʶ. ʉʝʡʯʘʩ Google ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ 

ʧʦʢʫʧʘʪʝʣʝʡ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ ʚ ʤʠʨʝ. ʀʭ ʩʪʨʘʪʝʛʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ 

ʪʦʣʴʢʦ ʚ ʧʦʪʨʝʙʣʝʥʠʠ, ʥʦ ʠ ʚ ʠʥʚʝʩʪʠʨʦʚʘʥʠʠ ʚ ʥʦʚʳʝ ʧʨʦʝʢʪʳ, ʩʪʠʤʫʣʠʨʫʷ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʨʘʟʚʠʪʠʝ ʦʪʨʘʩʣʠ. 
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ʅʝʩʤʦʪʨʷ ʥʘ ʚʜʦʭʥʦʚʣʷʶʱʠʝ ʧʨʠʤʝʨʳ, ʧʫʪʴ ʢ ʧʦʣʥʦʡ ʜʝʢʘʨʙʦʥʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʦʧʨʷʞʝʥ ʩ ʨʷʜʦʤ ʪʨʫʜʥʦʩʪʝʡ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʩʦʣʥʝʯʥʳʭ ʠʣʠ 

ʚʝʪʨʷʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʤʦʜʝʨʥʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʣʠʥʠʡ ʜʣʷ 

ʠʥʪʝʛʨʘʮʠʠ ʥʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ. ɼʣʷ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʵʪʦ ʤʦʞʝʪ ʩʪʘʪʴ 

ʩʫʱʝʩʪʚʝʥʥʳʤ ʙʘʨʴʝʨʦʤ. ʊʘʢʞʝ, ʩʫʱʝʩʪʚʫʶʱʘʷ ʵʣʝʢʪʨʦʩʝʪʝʚʘʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʥʝ ʚʩʝʛʜʘ ʛʦʪʦʚʘ ʢ ʤʘʩʰʪʘʙʥʦʤʫ ʧʦʜʢʣʶʯʝʥʠʶ 

ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ. ʊʨʝʙʫʝʪʩʷ 

ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʝʪʝʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ 

ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʠ ʚʳʟʦʚʳ, ʟʥʘʯʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʢ ʟʝʣʝʥʦʡ 

ʵʥʝʨʛʝʪʠʢʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʛʣʦʙʘʣʴʥʳʭ ʮʝʣʝʡ ʧʦ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʠ 

ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʩʪʘʸʪʩʷ ʥʝʦʩʧʦʨʠʤʦʡ [5]. 

ʇʝʨʝʭʦʜ ʢ ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ ʠʩʪʦʯʥʠʢʘʤ ʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ ʢʨʘʝʫʛʦʣʴʥʳʤ 

ʢʘʤʥʝʤ ʚ ʙʦʨʴʙʝ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ, ʚ ʩʥʠʞʝʥʠʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʭʘ ʠ 

ʚʦʜʳ, ʚ ʩʦʭʨʘʥʝʥʠʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. ʆʥ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ 

ʨʘʙʦʯʠʭ ʤʝʩʪ ʚ çʟʝʣʸʥʳʭè ʦʪʨʘʩʣʷʭ, ʧʦʚʳʰʘʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʩʪʨʘʥ ʠ ʫʢʨʝʧʣʷʝʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ, ʩʥʠʞʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʚʦʣʘʪʠʣʴʥʦʩʪʠ ʮʝʥ ʥʘ ʠʩʢʦʧʘʝʤʦʝ ʪʦʧʣʠʚʦ. ʀʥʚʝʩʪʠʮʠʠ ʚ ʟʝʣʸʥʫʶ ʵʥʝʨʛʝʪʠʢʫ ï 

ʵʪʦ ʠʥʚʝʩʪʠʮʠʠ ʚ ʟʜʦʨʦʚʦʝ ʙʫʜʫʱʝʝ ʧʣʘʥʝʪʳ ʠ ʫʩʪʦʡʯʠʚʦʝ ʧʨʦʮʚʝʪʘʥʠʝ 

ʯʝʣʦʚʝʯʝʩʪʚʘ. 
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ʵʢʦʩʠʩʪʝʤ, ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ ʠ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ. 

ɿʘʛʨʷʟʥʝʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ (ɿʅʇ) ï ʵʪʦ ʧʦʧʘʜʘʥʠʝ ʚ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ (ʧʦʯʚʫ, ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʘʪʤʦʩʬʝʨʫ) ʥʝʬʪʠ ʠ ʧʨʦʜʫʢʪʦʚ ʝʸ ʧʝʨʝʨʘʙʦʪʢʠ 

(ʙʝʥʟʠʥʘ, ʢʝʨʦʩʠʥʘ, ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ, ʤʘʟʫʪʘ, ʩʤʘʟʦʯʥʳʭ ʤʘʩʝʣ ʠ ʜʨ.) ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʧʨʝʚʳʰʘʶʱʠʭ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ, ʯʪʦ 

ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʵʢʦʩʠʩʪʝʤʳ, ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʠ 

ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʆʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ɿʅʇ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʢʘʪʝʛʦʨʠʠ: 

¶ ɸʚʘʨʠʠ ʥʘ ʪʨʫʙʦʧʨʦʚʦʜʘʭ: ʠʟʥʦʩ ʪʨʫʙʦʧʨʦʚʦʜʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ 

ʥʝʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠʚʦʜʷʪ ʢ ʯʘʩʪʳʤ ʫʪʝʯʢʘʤ ʥʝʬʪʠ. 

¶ ɼʦʙʳʯʘ ʥʝʬʪʠ: ʫʪʝʯʢʠ ʧʨʠ ʙʫʨʝʥʠʠ, ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʢʚʘʞʠʥ ʠ ʭʨʘʥʝʥʠʠ 

ʥʝʬʪʠ ʷʚʣʷʶʪʩʷ ʩʝʨʴʸʟʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ. 

¶ ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʥʝʬʪʠ: ʨʘʟʣʠʚʳ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʥʝʬʪʠ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ, ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʠ ʤʦʨʩʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʘ ʪʘʢʞʝ 

ʫʪʝʯʢʠ ʠʟ ʥʝʬʪʝʥʘʣʠʚʥʳʭ ʩʫʜʦʚ. 

¶ ʇʝʨʝʨʘʙʦʪʢʘ ʥʝʬʪʠ: ʘʚʘʨʠʠ ʥʘ ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʭ ʟʘʚʦʜʘʭ 

(ʅʇɿ) ʠ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʚʳʙʨʦʩʳ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. 

¶ ɸʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ: ʚʳʙʨʦʩʳ ʦʪʨʘʙʦʪʘʥʥʳʭ ʤʘʩʝʣ ʠ ʪʦʧʣʠʚʘ, 

ʫʪʝʯʢʠ ʠʟ ʘʚʪʦʤʦʙʠʣʝʡ. 
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¶ ʅʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʝ ʩʣʠʚʳ: ʥʝʟʘʢʦʥʥʳʝ ʩʣʠʚʳ ʦʪʨʘʙʦʪʘʥʥʳʭ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ ʠ ʦʪʭʦʜʦʚ. 

ʊʦʯʥʳʝ ʜʘʥʥʳʝ ʦʙ ʦʙʲʸʤʘʭ ɿʅʇ ʚ ʈʦʩʩʠʠ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳ ʠʟ-ʟʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʧʨʦʙʣʝʤ ʩ ʤʦʥʠʪʦʨʠʥʛʦʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʵʢʩʧʝʨʪʥʳʝ ʦʮʝʥʢʠ ʧʦʟʚʦʣʷʶʪ ʩʦʩʪʘʚʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʦʙʲʸʤʘʭ 

ʟʘʛʨʷʟʥʝʥʠʷ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ʆʮʝʥʢʘ ʦʙʲʸʤʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʚ ʈʦʩʩʠʠ ʧʦ ʠʩʪʦʯʥʠʢʘʤ 

ʀʩʪʦʯʥʠʢ ʟʘʛʨʷʟʥʝʥʠʷ 
ʆʨʠʝʥʪʠʨʦʚʦʯʥʳʡ ʦʙʲʸʤ 

(ʪʳʩ. ʪʦʥʥ ʚ ʛʦʜ) 

ɸʚʘʨʠʠ ʥʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʘʭ 300ï1000 

ɼʦʙʳʯʘ ʥʝʬʪʠ 200ï500 

ʊʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʥʝʬʪʠ 100ï300 

ʇʝʨʝʨʘʙʦʪʢʘ ʥʝʬʪʠ 50ï150 

ɸʚʪʦʪʨʘʥʩʧʦʨʪ ʠ ʧʨʦʯʠʝ ʠʩʪʦʯʥʠʢʠ 100ï200 

 

ɿʘʛʨʷʟʥʝʥʠʝ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʧʨʠʚʦʜʠʪ ʢ ʮʝʣʦʤʫ ʨʷʜʫ ʥʝʛʘʪʠʚʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ, ʟʘʪʨʘʛʠʚʘʶʱʠʭ ʢʘʢ ʧʨʠʨʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ, ʪʘʢ ʠ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ (ʨʠʩ. 1). ɺ ʧʦʯʚʝ ʥʝʬʪʝʧʨʦʜʫʢʪʳ ʫʭʫʜʰʘʶʪ ʝ y

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʩʥʠʞʘʶʪ ʧʣʦʜʦʨʦʜʠʝ ʠ ʧʨʠʚʦʜʷʪ ʢ ʛʠʙʝʣʠ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʦʩʪʘʚʘʷʩʴ ʦʧʘʩʥʳʤʠ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ ʥʘ ʜʦʣʛʠʝ ʛʦʜʳ. ɺʦʜʥʳʝ 

ʦʙʲʝʢʪʳ ʩʪʨʘʜʘʶʪ ʦʪ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝʬʪʷʥʦʡ ʧʣʝʥʢʠ, ʢʦʪʦʨʘʷ ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʛʘʟʦʦʙʤʝʥʫ, ʘ ʪʦʢʩʠʯʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʥʝʬʪʠ ʚʳʟʳʚʘʶʪ ʛʠʙʝʣʴ ʚʦʜʥʦʡ ʬʣʦʨʳ ʠ 

ʬʘʫʥʳ, ʥʘʨʫʰʘʷ ʧʠʱʝʚʳʝ ʮʝʧʦʯʢʠ ʠ ʧʨʠʚʦʜʷ ʢ ʜʝʛʨʘʜʘʮʠʠ ʚʩʝʡ ʚʦʜʥʦʡ 

ʵʢʦʩʠʩʪʝʤʳ; ʟʘʛʨʷʟʥʝʥʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʜʝʣʘʝʪ ʠʭ ʥʝʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʧʠʪʴʷ. ɺ 

ʘʪʤʦʩʬʝʨʫ ʚʳʜʝʣʷʶʪʩʷ ʣʝʪʫʯʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʫʭʫʜʰʘʶʪ 

ʢʘʯʝʩʪʚʦ ʚʦʟʜʫʭʘ ʠ ʚʳʟʳʚʘʶʪ ʥʝʧʨʠʷʪʥʳʝ ʟʘʧʘʭʠ. ʉʦʚʦʢʫʧʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʵʪʠʭ 

ʬʘʢʪʦʨʦʚ ʩʪʘʚʠʪ ʧʦʜ ʫʛʨʦʟʫ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʧʨʠʚʦʜʷ ʢ ʩʦʢʨʘʱʝʥʠʶ 

ʧʦʧʫʣʷʮʠʡ ʠ ʜʘʞʝ ʚʳʤʠʨʘʥʠʶ ʚʠʜʦʚ. ɼʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʵʪʦ ʯʨʝʚʘʪʦ 

ʦʪʨʘʚʣʝʥʠʷʤʠ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʧʦʚʳʰʝʥʥʳʤ ʨʠʩʢʦʤ 

ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʧʨʦʙʣʝʤʘʤʠ ʩ ʢʦʞʝʡ, ʘ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʳʤ ʥʝʛʘʪʠʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʫʶ ʩʠʩʪʝʤʫ. 

ɺ ʈʦʩʩʠʠ ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʦʧʨʝʜʝʣʸʥʥʳʝ ʫʩʠʣʠʷ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʠ 

ʣʠʢʚʠʜʘʮʠʠ ɿʅʇ: 

¶ ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ: ʜʝʡʩʪʚʫʝʪ ʨʷʜ ʬʝʜʝʨʘʣʴʥʳʭ ʟʘʢʦʥʦʚ ʠ 

ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʦʙʨʘʱʝʥʠʷ ʩ ʦʪʭʦʜʘʤʠ. 

¶ ʂʦʥʪʨʦʣʴ ʠ ʥʘʜʟʦʨ: ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ ʦʩʫʱʝʩʪʚʣʷʶʪ ʢʦʥʪʨʦʣʴ 

ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʧʨʝʜʧʨʠʷʪʠʷʤʠ 

ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ. 

¶ ʃʠʢʚʠʜʘʮʠʷ ʨʘʟʣʠʚʦʚ: ʧʨʦʚʦʜʷʪʩʷ ʨʘʙʦʪʳ ʧʦ ʩʙʦʨʫ ʥʝʬʪʠ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʠ ʧʦʯʚʳ, ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʪʦʜʳ ʙʠʦʨʝʤʝʜʠʘʮʠʠ ʜʣʷ 

ʦʯʠʩʪʢʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 
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¶ ʄʦʥʠʪʦʨʠʥʛ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ: ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʦʥʠʪʦʨʠʥʛ 

ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʦʯʚʳ ʠ ʚʦʟʜʫʭʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʟʘʛʨʷʟʥʝʥʠʡ. 

 

 
ʈʠʩ. 1. ʇʦʩʣʝʜʩʪʚʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ 

 

ʇʨʦʙʣʝʤʘ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʚ ʈʦʩʩʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʥʘʠʙʦʣʝʝ ʦʩʪʨʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʪʨʝʙʫʶʱʠʭ ʥʝʤʝʜʣʝʥʥʦʛʦ 

ʨʝʰʝʥʠʷ. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʦʙʲʝʜʠʥʷʶʱʠʡ ʫʩʠʣʠʷ ʛʦʩʫʜʘʨʩʪʚʘ, ʙʠʟʥʝʩʘ ʠ 

ʦʙʱʝʩʪʚʘ, ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʤʘʩʰʪʘʙʳ ʟʘʛʨʷʟʥʝʥʠʷ, ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʝʛʦ 

ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʠ ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʩʪʨʘʥʳ ʚ 

ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʪʦʜʦʚ ʣʠʢʚʠʜʘʮʠʠ ʨʘʟʣʠʚʦʚ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ 

ʪʘʢʞʝ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝʰʝʥʠʠ ʵʪʦʡ ʧʨʦʙʣʝʤʳ. 
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ʀʅʅʆɺɸʎʀʆʅʅʓɽ ʄɽʊʆɼʓ ʉʅʀɾɽʅʀʗ 

ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʍ ʈʀʉʂʆɺ ʅɸ ʉɺɸʈʆʏʅʆʄ ʋʏɸʉʊʂɽ 

ʄʘʣʘʭʦʚʩʢʠʡ ɺ. ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ɹʝʣʦʫʩʦʚʘ ɺ. ʇ. 

ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ 

ʨʘʙʦʯʠʭ ʥʘ ʩʚʘʨʦʯʥʦʤ ʫʯʘʩʪʢʝ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʥʠʞʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ: ʩʚʘʨʦʯʥʦʛʦ ʘʵʨʦʟʦʣʷ, ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠ ʠʥʬʨʘʢʨʘʩʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ, ʰʫʤʘ ʠ ʚʠʙʨʘʮʠʠ. ʈʘʩʩʤʦʪʨʝʥʳ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʩʨʝʜʩʪʚʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠ ʢʦʣʣʝʢʪʠʚʥʦʡ ʟʘʱʠʪʳ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʥʠʪʦʨʠʥʛʘ ʫʩʣʦʚʠʡ ʪʨʫʜʘ. ʇʨʝʜʣʦʞʝʥʳ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʥʝʜʨʝʥʠʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʩʚʘʨʦʯʥʳʭ ʨʘʙʦʪ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʚʘʨʦʯʥʳʝ ʨʘʙʦʪʳ, ʟʘʱʠʪʘ ʨʘʙʦʯʠʭ, ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʤʝʪʦʜʳ, ʩʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʤʦʥʠʪʦʨʠʥʛ 

ʫʩʣʦʚʠʡ ʪʨʫʜʘ. 

 

ʉʚʘʨʦʯʥʳʝ ʨʘʙʦʪʳ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʦʤʧʣʝʢʩʘ ʚʨʝʜʥʳʭ ʠ 

ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ: ʚʳʜʝʣʝʥʠʝʤ ʩʚʘʨʦʯʥʦʛʦ ʘʵʨʦʟʦʣʷ, 

ʩʦʜʝʨʞʘʱʝʛʦ ʪʦʢʩʠʯʥʳʝ ʤʝʪʘʣʣʳ ʠ ʛʘʟʳ, ʠʥʪʝʥʩʠʚʥʳʤ ʋʌ- ʠ ʀʂ-ʠʟʣʫʯʝʥʠʝʤ, 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʰʫʤʘ ʠ ʚʠʙʨʘʮʠʠ [1]. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʟʘʱʠʪʳ ʯʘʩʪʦ 

ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳʤʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ 

ʟʘʙʦʣʝʚʘʥʠʷʤ: ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʝ, ʜʝʨʤʘʪʠʪʘʤ, ʥʘʨʫʰʝʥʠʷʤ ʟʨʝʥʠʷ ʠ 

ʩʣʫʭʘ [2]. ɺʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʥʠʟʠʪʴ ʨʠʩʢʠ ʠ ʫʣʫʯʰʠʪʴ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʩʚʘʨʱʠʢʦʚ. 

ʅʘ ʨʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ (ʉʀɿ). 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʚʘʨʦʯʥʳʝ ʤʘʩʢʠ ʩ ʘʢʪʠʚʥʳʤ ʟʘʪʝʤʥʝʥʠʝʤ ʠ ʩʠʩʪʝʤʦʡ 

ʚʝʥʪʠʣʷʮʠʠʦʩʥʘʱʝʥʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ ʩʚʝʪʦʬʠʣʴʪʨʘʤʠ, ʢʦʪʦʨʳʝ ʟʘʪʝʤʥʷʶʪʩʷ 

ʪʦʣʴʢʦ ʚ ʤʦʤʝʥʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʫʛʠ, ʯʪʦ ʩʥʠʞʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʛʣʘʟʘ. 

ɺʩʪʨʦʝʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦʜʘʯʠ ʦʯʠʱʝʥʥʦʛʦ ʚʦʟʜʫʭʘ ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʚʜʳʭʘʥʠʝ 

ʚʨʝʜʥʳʭ ʘʵʨʦʟʦʣʝʡ. ʇʨʠʤʝʨ ʤʘʩʢʠ ʭʘʤʝʣʝʦʥʘ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʦʜʘʯʝʡ 

ʚʦʟʜʫʭʘ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 2. 

ʆʜʝʞʜʘ ʠʟ ʦʛʥʝʩʪʦʡʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʢʘʥʝʡ ʩ ʧʦʚʳʰʝʥʥʦʡ ʪʝʨʤʦʩʪʦʡʢʦʩʪʴʶ ʠ ʚʣʘʛʦʦʪʚʝʜʝʥʠʝʤ, ʩʦʯʝʪʘʝʪʩʷ ʩ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ ʜʘʪʯʠʢʘʤʠ, ʦʪʩʣʝʞʠʚʘʶʱʠʤʠ ʪʝʤʧʝʨʘʪʫʨʫ ʪʝʣʘ ʠ ʫʨʦʚʝʥʴ 

ʋʌ-ʠʟʣʫʯʝʥʠʷ. ʇʨʠ ʧʨʝʚʳʰʝʥʠʠ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʩʠʩʪʝʤʘ ʦʧʦʚʝʱʘʝʪ 

ʨʘʙʦʪʥʠʢʘ. 



79 

˜˝˛˟˪˗ȭ25 )4%ȭ25 
 

 
ʈʠʩ. 1. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʩʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ (ʉʀɿ) 

 

 

 

ʈʠʩ. 2. ʇʨʠʤʝʨ ʤʘʩʢʠ ʭʘʤʝʣʝʦʥʘ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʦʜʘʯʝʡ ʚʦʟʜʫʭʘ 
 

ʌʠʣʴʪʨʳ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʟʘʜʝʨʞʠʚʘʶʪ ʯʘʩʪʠʮʳ ʨʘʟʤʝʨʦʤ ʜʦ 0,1 ʤʢʤ, 

ʚʢʣʶʯʘʷ ʥʘʥʦʯʘʩʪʠʮʳ ʩʚʘʨʦʯʥʦʛʦ ʜʳʤʘ. ʅʝʢʦʪʦʨʳʝ ʤʦʜʝʣʠ ʦʩʥʘʱʝʥʳ 

Bluetooth-ʤʦʜʫʣʷʤʠ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʦ ʢʘʯʝʩʪʚʝ ʚʦʟʜʫʭʘ ʚ ʩʠʩʪʝʤʫ 

ʤʦʥʠʪʦʨʠʥʛʘ. 

ɺʥʝʜʨʝʥʠʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʩʚʘʨʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ 

ʯʝʣʦʚʝʢʘ ʠʟ ʟʦʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʨʦʙʦʪʳ-ʩʚʘʨʱʠʢʠ ʧʨʦʛʨʘʤʤʠʨʫʶʪʩʷ ʜʣʷ ʨʘʙʦʪʳ ʚ ʟʘʤʢʥʫʪʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʩ ʣʦʢʘʣʴʥʦʡ ʚʳʪʷʞʥʦʡ ʚʝʥʪʠʣʷʮʠʝʡ. ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʠ ʤʦʥʠʪʦʨʠʥʛ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʯʝʨʝʟ ʦʙʣʘʯʥʳʝ ʧʣʘʪʬʦʨʤʳ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʙʝʟʦʧʘʩʥʦʡ ʩʚʘʨʢʠ ʢʘʨʜʠʥʘʣʴʥʦ 

ʪʨʘʥʩʬʦʨʤʠʨʫʶʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʩʚʘʨʦʯʥʳʤ ʧʨʦʮʝʩʩʘʤ, ʩʦʟʜʘʚʘʷ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʩʪʘʥʜʘʨʪʳ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [5]. ʅʘ 

ʧʝʨʝʜʥʠʡ ʧʣʘʥ ʚʳʭʦʜʷʪ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠ ʜʠʩʪʘʥʮʠʦʥʥʳʝ 

ʤʝʪʦʜʳ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʦʩʪʦ ʤʠʥʠʤʠʟʠʨʫʶʪ, ʘ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʧʦʣʥʦʩʪʴʶ 
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ʠʩʢʣʶʯʘʶʪ ʧʨʠʩʫʪʩʪʚʠʝ ʯʝʣʦʚʝʢʘ ʚ ʦʧʘʩʥʦʡ ʟʦʥʝ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʩʚʘʨʦʯʥʦʤ ʫʯʘʩʪʢʝ ʧʨʠʚʝʜʝʥʘ ʥʘ 

ʨʠʩ. 3. 
 

 
ʈʠʩ. 3. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʩʚʘʨʦʯʥʦʤ ʫʯʘʩʪʢʝ 

 

ʈʦʙʦʪʠʟʠʨʦʚʘʥʥʳʝ ʩʚʘʨʦʯʥʳʝ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ, ʦʩʥʘʱʝʥʥʳʝ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ 

ʩʠʩʪʝʤʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʕʪʠʤʘʰʠʥʳ ʦʩʥʘʱʘʶʪʩʷ ʧʨʝʮʠʟʠʦʥʥʳʤʠ 

ʩʝʨʚʦʧʨʠʚʦʜʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʚʳʧʦʣʥʷʪʴ ʰʚʳ ʩ ʤʠʢʨʦʥʥʦʡ ʪʦʯʥʦʩʪʴʶ, ʧʨʠ 

ʵʪʦʤ ʧʦʣʥʦʩʪʴʶ ʢʦʥʪʨʦʣʠʨʫʷ ʚʩʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʮʝʩʩʘ. ɺʩʪʨʦʝʥʥʳʝ ʩʠʩʪʝʤʳ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ ʩ ʘʣʛʦʨʠʪʤʘʤʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦ 

ʘʥʘʣʠʟʠʨʫʶʪ ʢʘʯʝʩʪʚʦ ʩʚʘʨʥʦʛʦ ʰʚʘ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʢʦʨʨʝʢʪʠʨʫʷ ʧʘʨʘʤʝʪʨʳ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. 

ɼʠʩʪʘʥʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʦʚʝʨʰʠʣʠ ʥʘʩʪʦʷʱʫʶ ʨʝʚʦʣʶʮʠʶ ʚ ʨʘʙʦʪʝ ʩ 

ʦʩʦʙʦ ʦʧʘʩʥʳʤʠ ʦʙʲʝʢʪʘʤʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʪʝʣʝʧʨʠʩʫʪʩʪʚʠʷ ʧʦʟʚʦʣʷʶʪ 

ʦʧʝʨʘʪʦʨʫ, ʥʘʭʦʜʷʩʴ ʚ ʙʝʟʦʧʘʩʥʦʤ ʧʦʤʝʱʝʥʠʠ, ʥʝ ʧʨʦʩʪʦ ʥʘʙʣʶʜʘʪʴ ʟʘ 

ʧʨʦʮʝʩʩʦʤ, ʘ ʧʦʣʥʦʮʝʥʥʦ ʫʧʨʘʚʣʷʪʴ ʠʤ ʯʝʨʝʟ ʩʠʩʪʝʤʳ ʪʘʢʪʠʣʴʥʦʡ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ. ɺʠʨʪʫʘʣʴʥʳʝ ʧʫʣʴʪʳ ʫʧʨʘʚʣʝʥʠʷ ʩ 3D-ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʩʦʟʜʘʶʪ ʵʬʬʝʢʪ 

ʧʦʣʥʦʛʦ ʧʦʛʨʫʞʝʥʠʷ, ʧʝʨʝʜʘʚʘʷ ʦʧʝʨʘʪʦʨʫ ʚʩʝ ʥʶʘʥʩʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ [3]. 

ɻʠʙʨʠʜʥʳʝ ʩʠʩʪʝʤʳ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʩʪʠʨʘʶʪ ʛʨʘʥʠʮʳ ʤʝʞʜʫ 

ʘʚʪʦʤʘʪʠʢʦʡ ʠ ʨʫʯʥʳʤ ʪʨʫʜʦʤ. ʂʦʣʣʘʙʦʨʘʪʠʚʥʳʝ ʨʦʙʦʪʳ, ʦʩʥʘʱʝʥʥʳʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʩʝʥʩʦʨʘʤʠ, ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ 

ʯʝʣʦʚʝʢʘ, ʤʛʥʦʚʝʥʥʦ ʦʩʪʘʥʘʚʣʠʚʘʷʩʴ ʧʨʠ ʣʶʙʦʤ ʥʝʰʪʘʪʥʦʤ ʩʙʣʠʞʝʥʠʠ. 

ʉʠʩʪʝʤʳ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʧʨʦʝʮʠʨʫʶʪ ʥʘ ʩʚʘʨʦʯʥʫʶ ʤʘʩʢʫ ʦʧʝʨʘʪʦʨʘ 

ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʪʝʭʥʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʧʦʟʚʦʣʷʷ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʧʨʦʮʝʩʩ ʙʝʟ ʦʪʚʣʝʯʝʥʠʷ ʦʪ ʨʘʙʦʪʳ. ʇʨʠʤʝʨ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʚʘʨʢʝ 

ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 4. 

ʎʠʬʨʦʚʳʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʟʜʘʶʪ çʙʝʟʦʧʘʩʥʳʡ ʢʦʢʦʥè ʚʦʢʨʫʛ 

ʩʚʘʨʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʉʝʪʝʚʳʝ ʜʘʪʯʠʢʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʦʪʩʣʝʞʠʚʘʶʪ ʜʝʩʷʪʢʠ ʧʘʨʘʤʝʪʨʦʚ ï ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʚʨʝʜʥʳʭ ʛʘʟʦʚ ʚ ʚʦʟʜʫʭʝ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʳ ʤʝʪʘʣʣʘ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʘʥʘʣʠʟʠʨʫʝʪ ʵʪʠ ʜʘʥʥʳʝ, 

ʧʨʦʛʥʦʟʠʨʫʷ ʚʦʟʤʦʞʥʳʝ ʦʧʘʩʥʳʝ ʩʠʪʫʘʮʠʠ ʟʘ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ ʜʦ ʠʭ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ. 
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ʈʠʩ. 4. ʇʨʠʤʝʨ ʨʦʙʦʪʠʟʪʨʦʚʘʥʥʦʡ ʩʚʘʨʦʯʥʦʡ ʩʠʩʪʝʤʳ 

 

ɺʥʝʜʨʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʥʘ ʩʚʘʨʦʯʥʳʭ ʫʯʘʩʪʢʘʭ 

ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʨʠʩʢʠ ʠ ʫʣʫʯʰʠʪʴ ʫʩʣʦʚʠʷ 

ʪʨʫʜʘ. ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʚʢʣʶʯʘʶʱʠʡ ʩʦʚʨʝʤʝʥʥʳʝ ʉʀɿ, ʘʚʪʦʤʘʪʠʟʘʮʠʶ, 

ʨʦʙʦʪʠʟʘʮʠʶ ʠ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʥʦ 

ʠ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ. 
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ʉʀʉʊɽʄɸ ɺʆɿɼʋʍʆʆʏʀʉʊʂʀ ʇʈʆʎɽʉʉʆɺ 

ʄɽʊɸʃʃʆʆɹʈɸɹʆʊʂʀ 

ʄʘʨʯʝʥʢʦ ɸ. ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ʀʚʘʥʦʚʘ ʅ. ɸ. 

ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ʉʠʩʪʝʤʘ ʚʦʟʜʫʭʦʦʯʠʩʪʢʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. ʆʥʘ 

ʠʛʨʘʝʪ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʢʦʤʬʦʨʪʘ ʨʘʙʦʪʥʠʢʦʚ, 

ʘ ʪʘʢʞʝ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʢʘʯʝʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʝʝ ʟʘʜʘʯʫ ʚʭʦʜʠʪ 

ʦʙʝʩʧʝʯʝʥʠʝ ʦʪʚʦʜʘ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʠʭ 

ʚʳʜʝʣʝʥʠʷ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʯʠʩʪʢʦʡ ʜʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʩʥʠʞʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʢʘʢ 

ʦʪʜʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʪʘʢ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʮʝʣʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʘʣʣʦʙʨʘʙʦʪʢʘ, ʚʦʟʜʫʭʦʦʯʠʩʪʢʘ, ʥʝʛʘʪʠʚʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ, ʮʠʢʣʦʥʥʳʡ ʬʠʣʴʪʨ, ʤʦʢʨʳʝ ʧʳʣʝʫʣʦʚʠʪʝʣʠ, ʩʢʨʫʙʙʝʨ ɺʝʥʪʫʨʠ. 

 

ʆʙʱʝʠʟʚʝʩʪʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʤʝʭʘʥʠʯʝʩʢʠʭ ʮʝʭʘʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʚ ʧʨʦʮʝʩʩʘʭ ʤʝʪʘʣʣʦʦʙʨʘʙʦʪʢʠʦʙʨʘʟʫʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʚʝʨʜʳʭ ʠ 

ʞʠʜʢʠʭ ʘʵʨʦʟʦʣʝʡ (ʧʳʣʠ, ʩʪʨʫʞʢʠ, ʤʠʥʝʨʘʣʴʥʳʭ ʤʘʩʝʣ ʚ ʩʦʩʪʘʚʝ ʩʤʘʟʦʯʥʦ-

ʦʭʣʘʞʜʘʶʱʠʭ ʞʠʜʢʦʩʪʝʡ, ʢʝʨʦʩʠʥʘ ʠ ʧʨ.). ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʦʙʨʘʟʦʚʘʥʠʝ 

ʘʙʨʘʟʠʚʥʳʭ ʯʘʩʪʠʮ ï ʵʪʦ ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ 

ʧʨʠ ʰʣʠʬʦʚʘʥʠʠ ʠ ʧʦʣʠʨʦʚʢʝ, ʥʦ ʠ ʧʨʠ ʦʙʳʯʥʦʡ ʨʝʟʢʝ ʤʝʪʘʣʣʘ 

ʫʛʣʦʰʣʠʬʦʚʘʣʴʥʦʡ ʤʘʰʠʥʦʡ. ʄʘʩʩʦʚʳʝ ʚʳʙʨʦʩʳ ʚʳʜʝʣʷʝʤʳʭ ʘʵʨʦʟʦʣʝʡ ʚ 

ʜʘʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʘʢʠʤʠ ʬʘʢʪʦʨʘʤʠ ʢʘʢ: ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʠʘʣʘ, ʬʦʨʤʘ ʠ ʨʘʟʤʝʨ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʠʟʜʝʣʠʷ, ʚʠʜʘ ʠ 

ʨʝʞʠʤʘ ʦʙʨʘʙʦʪʢʠ. ʋʣʘʚʣʠʚʘʥʠʝ ʠ ʦʪʚʦʜ ʟʘʛʨʷʟʥʷʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʦʪ 

ʠʩʪʦʯʥʠʢʦʚ ʚʳʜʝʣʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʩʪʥʳʭ 

ʦʪʩʦʩʦʚ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʦʧʝʨʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʪʩʦʩʳ-ʧʨʠʩʪʘʚʢʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʬʠʣʴʪʨʘʮʠʝʡ ʧʳʣʠ ʠʣʠ ʚʩʪʨʦʝʥʥʳʝ ʦʪʩʘʩʳʚʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʟʘʪʦʯʥʳʭ ʠ 

ʰʣʠʬʦʚʘʣʴʥʳʭ ʩʪʘʥʢʦʚ, ʧʦʜʴʝʤʥʦ-ʥʘʢʣʦʥʥʳʝ ʧʘʥʝʣʠ, ʥʘʢʣʦʥʥʦ-ʱʝʣʝʚʳʝ 

ʦʪʩʦʩʳ ʧʨʠ ʧʣʘʤʝʥʥʦʡ ʨʝʟʢʝ [1]. 

ɺ ʟʦʥʘʭ ʨʝʟʢʠ ʠ ʩʚʘʨʢʠ ʤʝʪʘʣʣʘ ʚʦʟʤʦʞʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʣʝʪʫʯʠʭ ʬʪʦʨʠʩʪʳʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʦʢʩʠʜʦʚ ʤʘʨʛʘʥʮʘ, ʞʝʣʝʟʘ ʠ ʜʨʫʛʠʭ ʚʝʱʝʩʪʚ, ʦʧʘʩʥʳʭ ʜʣʷ 

ʯʝʣʦʚʝʢʘ. ɿʘʛʨʷʟʥʝʥʥʳʡ ʜʘʥʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʦʟʜʫʭ ʥʘ ʫʣʠʮʫ ʥʘʧʨʷʤʫʶ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʚʳʚʦʜʠʪʩʷ,ʧʦʵʪʦʤʫ ʚʳʪʷʞʢʘ ʮʝʭʘ ʤʝʪʘʣʣʦʦʙʨʘʙʦʪʢʠ ʜʦʣʞʥʘ 

ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʘ ʠʩʭʦʜʷ ʠʟ ʪʨʝʙʦʚʘʥʠʡ ʦʙʝʩʧʝʯʝʥʠʷʦʯʠʩʪʢʠ ʧʦʪʦʢʘ ʜʦ 

ʥʦʨʤʘʪʠʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʩʪʨʦʛʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʳ ʜʣʷ 

ʚʝʥʪʠʣʷʮʠʦʥʥʳʭ ʚʳʙʨʦʩʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊʘʤʠ, ʉʘʥʇʠʅʘʤʠ, ʠ ʜʨʫʛʦʡ 
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ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ [2]. 

ɼʦʩʪʠʯʴ ʥʝʦʙʭʦʜʠʤʳʭ ʫʨʦʚʥʝʡ ʧʦ ʥʦʨʤʘʪʠʚʘʤ ʚʳʙʨʦʩʦʚ ʠ ʧʨʝʜʝʣʴʥʦ-

ʜʦʧʫʩʪʠʤʳʤ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʦʚ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʦʯʠʩʪʢʠ ʚʦʟʜʫʭʘ, ʚʢʣʶʯʘʷ ʨʘʟʣʠʯʥʳʝ ʛʘʟʦʦʯʠʩʪʥʳʝ ʫʩʪʘʥʦʚʢʠ, 

ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʢʘʢ ʥʘ ʨʘʟʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʪʘʢ ʠ ʜʣʷ 

ʦʙʲʝʜʠʥʝʥʥʳʭ ʛʘʟʦʚʳʭ ʧʦʪʦʢʦʚ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʚʳʜʝʣʝʥʠʷ. 

ʇʨʦʤʳʰʣʝʥʥʳʝ ʩʠʩʪʝʤʳ ʦʯʠʩʪʢʠ ʚʦʟʜʫʭʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʝʥʪʠʣʷʪʦʨʳ, ʮʠʢʣʦʥʳ, ʬʠʣʴʪʨʳ, 

ʩʢʨʫʙʙʝʨʳ ʠ ʧʨʦʯʠʝ ʵʣʝʤʝʥʪʳ. 

ʆʯʠʩʪʢʘ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʦʪ ʪʚʝʨʜʳʭ ʘʵʨʦʟʦʣʴʥʳʭ ʯʘʩʪʠʮ ʯʘʱʝ ʚʩʝʛʦ 

ʚʳʧʦʣʥʷʝʪʩʷ ʮʠʢʣʦʥʘʤʠ. ɺ ʥʠʭ ʟʘ ʩʯʝʪ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʳ, ʚʦʟʥʠʢʘʶʱʝʡ ʚ 

ʚʠʭʨʝʚʦʤ ʧʦʪʦʢʝ ʚʦʟʜʫʭʘ, ʢʨʫʧʥʦʜʠʩʧʝʨʩʥʳʝ ʯʘʩʪʠʮʳ ʟʘʛʨʷʟʥʝʥʠʷ 

ʧʨʠʞʠʤʘʶʪʩʷ ʢ ʙʦʢʦʚʳʤ ʩʪʝʥʢʘʤ ʫʩʪʘʥʦʚʢʠ ʠ ʟʘʪʝʤ ʦʧʫʩʢʘʶʪʩʷ ʚ ʙʫʥʢʝʨ-

ʥʘʢʦʧʠʪʝʣʴ [1]. ʎʠʢʣʦʥʳ ʜʦʚʦʣʴʥʦʧʨʦʩʪʳ ʚ ʩʚʦʝʤ ʠʩʧʦʣʥʝʥʠʠ, ʣʝʛʢʦ 

ʦʙʩʣʫʞʠʚʘʶʪʩʷ ʠ ʠʤʝʶʪ ʥʝʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ. ɺʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢ 

ʦʜʠʥʦʯʥʳʭ, ʪʘʢ ʠ ʛʨʫʧʧʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ (ʙʘʪʘʨʝʡʥʳʝ ʮʠʢʣʦʥʳ). ɺ ʧʦʩʣʝʜʥʝʤ 

ʩʣʫʯʘʝʦʥʠʧʨʠʤʝʥʷʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʩʪʫʧʝʥʠ ʦʯʠʩʪʢʠ ʦʪ 

ʢʨʫʧʥʦ- ʠ ʩʨʝʜʥʝʜʠʩʧʝʨʩʥʦʡ ʧʳʣʠ. 

ɺʳʙʦʨ ʠ ʨʘʩʯʝʪ ʜʘʥʥʳʭ ʘʧʧʘʨʘʪʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʫʯʝʪʦʤ ʦʙʲʝʤʥʦʛʦ ʠʣʠ 

ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ ʧʳʣʝʛʘʟʦʚʦʛʦ ʧʦʪʦʢʘ, ʘ ʪʘʢʞʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʪʚʝʨʜʳʭ ʘʵʨʦʟʦʣʝʡ ʠ ʚʥʝʰʥʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ ʚ ʩʠʩʪʝʤʘʭ ʦʯʠʩʪʢʠ ʚʦʟʜʫʭʘ ʧʨʦʮʝʩʩʦʚ ʤʝʪʘʣʣʦʦʙʨʘʙʦʪʢʠ 

ʠʩʧʦʣʴʟʫʶʪ ʘʧʧʘʨʘʪʳ ʨʘʟʨʘʙʦʪʢʠ ʅʀʀʆɻɸɿʘ. ʋʩʪʘʥʦʚʢʠ ʤʘʨʢʠ ʎʅ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʥʠʯʝʩʢʠʡ ʮʠʣʠʥʜʨ, ʚ ʢʦʪʦʨʦʤʟʘʛʨʷʟʥʝʥʥʳʡ 

ʛʘʟʦʚʦʟʜʫʰʥʳʡ ʧʦʪʦʢ ʪʘʥʛʝʥʮʠʘʣʴʥʦ ʧʦʜʘʝʪʩʷ ʚ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʢʦʨʧʫʩʘ, ʚ 

ʢʦʪʦʨʦʤ ʟʘ ʩʯʝʪ ʢʦʥʩʪʨʫʢʮʠʠ ʚʳʭʣʦʧʥʦʛʦ ʧʘʪʨʫʙʢʘ ʧʦʪʦʢ ʧʨʠʦʙʨʝʪʘʝʪ 

ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ (ʨʠʩ. 1). ʏʘʩʪʠʮʳ ʧʳʣʠ ʧʨʠ ʵʪʦʤ ʦʪʣʝʪʘʶʪ ʢ ʩʪʝʥʢʘʤ 

ʢʦʨʧʫʩʘ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʜʘʨʘ ʦ ʥʠʭ ʪʝʨʷʶʪ ʩʚʦʶ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʠ 

ʤʝʥʷʶʪ ʪʨʘʝʢʪʦʨʠʶ ʜʚʠʞʝʥʠʷ. ɼʘʣʝʝ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʩʠʣ, ʦʥʠ 

ʦʧʘʜʘʶʪ ʚ ʙʫʥʢʝʨ-ʥʘʢʦʧʠʪʝʣʴ, ʘ ʦʯʠʱʝʥʥʳʡ ʛʘʟ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʚʝʨʭʥʶʶ ʯʘʩʪʴ 

ʫʩʪʘʥʦʚʢʠ ʠ ʯʝʨʝʟ ʚʳʭʦʜʥʦʡ ʧʘʪʨʫʙʦʢ ʧʦʜʘʝʪʩʷ ʥʘ ʩʣʝʜʫʶʱʫʶ ʩʪʫʧʝʥʴ ʦʯʠʩʪʢʠ 

ʠʣʠ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʧʦʤʝʱʝʥʠʝ [3]. 

ʅʘ ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʩ ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʜʣʷ ʫʣʘʚʣʠʚʘʥʠʷ ʧʳʣʠ 

ʧʨʠʤʝʥʷʶʪ ʨʫʢʘʚʥʳʝ ʬʠʣʴʪʨʳ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ 

ʦʯʠʱʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʚʦʟʜʫʭʘ ʟʘ ʟʥʘʯʠʪʝʣʴʥʦ  ʤʝʥʴʰʠʡ ʧʨʦʤʝʞʫʪʦʢ 

ʚʨʝʤʝʥʠ ʠ ʩ ʙʦʣʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ (ʧʦʨʷʜʢʘ 99,9 %).ʂʦʥʩʪʨʫʢʮʠʷ ʢʦʨʧʫʩʘ 

ʪʘʢʦʛʦ ʘʧʧʘʨʘʪʘ ʧʦʟʚʦʣʷʝʪ ʦʪʜʝʣʷʪʴ   ʟʘʛʨʷʟʥʝʥʠʷ ʩʘʤʳʭ ʨʘʟʥʳʭ ʚʠʜʦʚ, ʟʘ ʩʯʝʪ 

ʨʘʟʤʝʱʝʥʥʳʭ ʚʥʫʪʨʠ ʥʘʭʦʜʷʪʩʷ ʩʧʝʮʠʘʣʴʥʳʭ ʢʘʥʘʣʦʚ ʩ ʨʫʢʘʚʘʤʠ ʠʟ ʪʢʘʥʠ ʠʣʠ 

ʜʨʫʛʦʛʦ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʚʦʟʜʫʭ ʠ ʦʯʠʱʘʝʪʩʷ. 

ʆʜʥʘʢʦ ʦʙʱʠʡ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʦʩʪʘʝʪʩʷ ʦʜʠʥʘʢʦʚ ï ʚʦʟʜʫʰʥʳʝ ʤʘʩʩʳ 

ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʪʢʘʥʝʚʳʝ ʬʠʣʴʪʨʳ-ʨʫʢʘʚʘ, ʥʘ ʢʦʪʦʨʳʭ ʦʩʘʞʜʘʶʪʩʷ ʯʘʩʪʠʯʢʠ 

ʧʳʣʠ. ʆʯʠʱʝʥʥʳʡ ʚʦʟʜʫʭ ʫʭʦʜʠʪ ʦʙʨʘʪʥʦ, ʘ ʦʩʝʚʰʠʝ ʯʘʩʪʠʮʳ  ʚ ʧʨʦʮʝʩʩʝ 

ʨʝʛʝʥʝʨʘʮʠʠ ʨʫʢʘʚʦʚ ʩʦʙʠʨʘʶʪʩʷ ʚʥʠʟʫ ʘʧʧʘʨʘʪʘ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʢʦʥʪʝʡʥʝʨʝ. 
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ʇʨʝʢʨʘʩʥʦ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʡ ʧʳʣʴʶ ʠʣʠ ʞʝ ʥʝʞʝʣʘʪʝʣʴʥʳʤʠ 

ʧʨʠʤʝʩʷʤʠ ʚ ʚʦʟʜʫʭʝ ʤʦʢʨʦʝ ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʦʩʥʦʚʘʥʦʥʘ ʦʩʝʜʘʥʠʠ 

ʧʳʣʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʞʠʜʢʦʩʪʠ (ʚʦʜʳ, ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʱʝʣʦʯʝʡ ʠʣʠ ʩʦʣʝʡ). 

 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʮʠʢʣʦʥʥʦʛʦ ʧʳʣʝʫʣʦʚʠʪʝʣʷ: 

1 ï ʚʭʦʜʥʦʡ ʧʘʪʨʫʙʦʢ; 2 ï ʢʦʨʧʫʩ ʮʠʢʣʦʥʘ; 3 ï ʢʦʥʫʩ; 4 ï ʧʳʣʝʦʪʚʦʜʷʱʠʡ ʧʘʪʨʫʙʦʢ;  

5 ï ʧʳʣʝʦʪʚʦʜʷʱʝʝ ʦʪʚʝʨʩʪʠʝ; 6 ï ʧʳʣʝʩʙʦʨʥʳʡ ʙʫʥʢʝʨ; 7 ï ʧʳʣʝʩʧʫʩʢʥʦʡ ʧʘʪʨʫʙʦʢ;  

8 ï ʢʣʘʧʘʥ ʨʳʣʝʚʦʛʦ ʟʘʪʚʦʨʘ; 9 ï ʨʳʯʘʛ ʢʣʘʧʘʥʘ; 10-ʚʳʭʣʦʧʥʘʷ ʪʨʫʙʘ; 11 ï ʫʣʠʪʢʘ;  

12 ï ʚʳʭʣʦʧʥʦʡ ʧʘʪʨʫʙʦʢ 
 

ɺ ʜʘʥʥʦʤ ʤʝʪʦʜʝ ʦʯʠʩʪʢʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʝʤ ʟʘ ʩʯʝʪ 

ʘʙʩʦʨʙʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠʟʚʣʝʢʘʶʪʩʷ ʠ ʛʘʟʦʚʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʚʳʙʨʦʩʦʚ. 

ɸʧʧʘʨʘʪʳ ï ʤʦʢʨʳʝ ʧʳʣʝʫʣʦʚʠʪʝʣʠ ʧʨʦʩʪʳ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʥʝʜʦʨʦʛʠ ʠ ʧʨʠ 

ʵʪʦʤ ʩʦʭʨʘʥʷʶʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʆʥʠ ʧʨʝʢʨʘʩʥʦ ʩʧʨʘʚʣʷʶʪʩʷ ʩ 

ʨʘʙʦʪʦʡ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʧʨʠ ʚʦʟʤʦʞʥʦʩʪʠ ʩʘʤʦʚʦʟʛʦʨʘʥʠʷ ʛʘʟʦʚ 

ʠʣʠ ʧʳʣʠ, ʦʩʪʘʶʱʠʭʩʷ ʚʦ ʚʨʝʤʷ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʚʩʝ ʪʚʝʨʜʳʝ ʘʵʨʦʟʦʣʠ, 

ʫʣʘʚʣʠʚʘʝʤʳʝʚ ʘʧʧʘʨʘʪʝ, ʫʭʦʜʷʪ ʚ ʰʣʘʤʦʚʳʝ ʚʦʜʳ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʢʦʪʦʨʳʭ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʭʦʯʠʩʪʢʠʫʜʣʠʥʷʝʪ ʠ ʫʜʦʨʦʞʘʝʪ ʧʨʦʮʝʩʩ. ʂʨʦʤʝ ʪʦʛʦ 

ʚʦʟʤʦʞʥʦ ʧʦʷʚʣʝʥʠʝ ʢʦʨʨʦʟʠʡ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʘʛʨʝʩʩʠʚʥʳʤʠ 

ʛʘʟʘʤʠ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʘʧʧʘʨʘʪʦʚ ʤʦʢʨʦʛʦ ʧʳʣʝʫʣʘʚʣʠʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʩʢʦʨʦʩʪʥʦʡʩʢʨʫʙʙʝʨ ɺʝʥʪʫʨʠ. ʕʪʦʠʥʞʝʢʪʦʨʥʳʡ ʦʯʠʩʪʠʪʝʣʴ ʚʦʟʜʫʭʘ, ʩ 

ʦʪʣʠʯʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ (ʜʦ 100 %) ʚ ʟʘʜʝʨʞʘʥʠʠ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 
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ʟʘʛʨʷʟʥʠʪʝʣʝʡ. ʉʦʨʙʮʠʷ ʧʨʠʤʝʩʝʡ ʚ ʥʝʤ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʫʨʙʫʣʝʥʪʥʦʤ 

ʤʠʢʨʦʪʫʤʘʥʝ, ʦʙʨʘʟʫʶʱʝʤʩʷ ʚ ʪʨʫʙʝ ɺʝʥʪʫʨʠʟʘ ʩʯʝʪ ʩʪʦʣʢʥʦʚʝʥʠʷ ʯʘʩʪʠʮ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʧʦʪʦʢʘ ʠ ʢʘʧʝʣʴ ʘʙʩʦʨʙʝʥʪʘ. ʆʩʦʙʝʥʥʦ 

ʚʳʩʦʢʫʶ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʧʳʣʝʛʘʟʦʫʣʦʚʠʪʝʣʠ ɺʝʥʪʫʨʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ʩʢʣʦʥʥʳʭ ʢ ʩʣʠʧʘʥʠʶ ʢʦʤʧʦʥʝʥʪʦʚ. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩʚʦʜʠʪʩʷ ʢ 

ʪʦʤʫ, ʯʪʦ ʟʘʧʳʣʝʥʥʳʡ ʚʦʟʜʫʭ ʧʦʜʘʝʪʩʷ ʚ ʢʦʥʬʫʟʦʨ, ʧʨʦʜʚʠʛʘʷʩʴ ʧʦ ʢʦʪʦʨʦʤʫ ʢ 

ʩʫʞʘʶʱʝʤʫʩʷ ʜʠʘʤʝʪʨʫ ʚ ʛʦʨʣʦʚʠʥʝ, ʦʥ ʨʘʟʛʦʥʷʝʪʩʷ ʜʦ 30ï200 ʤ/ʩʩʦʛʣʘʩʥʦ 

ʫʨʘʚʥʝʥʠʶ ɹʝʨʥʫʣʣʠ. ʏʝʤ ʙʦʣʴʰʝ ʧʝʨʝʧʘʜ ʧʣʦʱʘʜʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʥʘ 

ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ ʢʦʥʬʫʟʦʨʘ, ʪʝʤ ʚʳʰʝ ʩʢʦʨʦʩʪʴ ʛʘʟʦʚʦʛʦ ʧʦʪʦʢʘ. ɺ ʧʦʣʦʩʪʴ 

ʢʦʥʬʫʟʦʨʘ ʧʦ ʬʦʨʩʫʥʢʘʤ ʧʦʜʘʝʪʩʷ ʪʝʭʥʠʯʝʩʢʘʷ ʚʦʜʘ ʠʣʠ ʨʘʩʪʚʦʨ 

ʘʙʩʦʨʙʠʨʫʶʱʝʛʦ ʨʝʘʛʝʥʪʘ. ɺʦʟʥʠʢʘʶʱʠʝ ʟʘʚʠʭʨʝʥʠʷ ʚ ʙʳʩʪʨʦ ʜʚʠʞʫʱʝʤʩʷ 

ʛʘʟʦʚʦʤ ʧʦʪʦʢʝʜʠʩʧʝʨʛʠʨʫʶʪ ʨʘʩʧʳʣʝʥʥʫʶ ʬʦʨʩʫʥʢʘʤʠ ʞʠʜʢʦʩʪʴ ʥʘ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʢʘʧʣʠ, ʦʙʚʦʣʘʢʠʚʘʶʱʠʝ ʧʳʣʝʚʳʝ ʯʘʩʪʠʮʳ, ʚʳʟʳʚʘʷ ʠʭ 

ʩʣʠʧʘʥʠʝ, ʠʣʠ ʘʙʩʦʨʙʠʨʫʶʱʠʝʚʨʝʜʥʳʝ ʛʘʟʦʦʙʨʘʟʥʳʝ ʢʦʤʧʦʥʝʥʪʳ [4]. 

ʇʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʫʩʪʘʥʦʚʢʠ ʦʯʠʩʪʢʠʙʘʟʠʨʫʝʪʩʷ ʥʘ ʤʥʦʛʠʭ ʬʘʢʪʦʨʘʭ. ɺ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʘʷ ʪʨʝʙʫʝʪʩʷ ʩʪʝʧʝʥʴ ʦʯʠʩʪʢʠ 

ʚʦʟʜʫʭʘ ʛʨʫʙʘʷ, ʩʨʝʜʥʷʷ ʠʣʠ ʪʦʥʢʘʷ. ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʜʠʩʧʝʨʩʥʳʡ 

ʩʦʩʪʘʚ ʧʳʣʝʚʳʭ ʯʘʩʪʠʮ, ʩʚʦʡʩʪʚʘ ʧʳʣʠ (ʘʙʨʘʟʠʚʥʦʩʪʴ, ʩʣʠʧʘʝʤʦʩʪʴ, 

ʩʤʘʯʠʚʘʝʤʦʩʪʴ, ʫʜʝʣʴʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠ ʧʨ.), ʘ ʪʘʢʞʝ 

ʪʝʤʧʝʨʘʪʫʨʫ ʦʪʭʦʜʷʱʝʛʦ ʧʦʪʦʢʘ. ʈʘʩʩʤʦʪʨʝʪʴ ʜʨʫʛʠʝ ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʵʥʝʨʛʦʝʤʢʦʩʪʴ, ʩʢʦʨʦʩʪʴ ʦʯʠʩʪʢʠ 

ʚʦʟʜʫʭʘ, ʧʳʣʝʸʤʢʦʩʪʴ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠ ʛʨʘʤʦʪʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ, ʨʘʩʯʝʪ ʪʝʧʣʦʚʳʭ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʧʦʪʦʢʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʠ ʩʨʦʢ ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʟʜʦʨʦʚʴʝ 

ʨʘʙʦʪʥʠʢʦʚ ʠ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʦʨʤʘʤ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʤʝʪʘʣʣʦʙʨʘʙʦʪʢʠ. ʂʨʦʤʝ ʪʦʛʦ 

ʧʨʘʚʠʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʚʦʟʜʫʭʦʦʯʠʩʪʢʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ 

ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ. 

ʕʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʨʠʪʝʨʠʷʤ: 

- ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʟʘʱʠʪʳ ʟʜʦʨʦʚʴʷ ʨʘʙʦʪʥʠʢʦʚ: ʩʠʩʪʝʤʘ ʚʦʟʜʫʭʦʦʯʠʩʪʢʠ 
ʧʦʤʦʛʘʝʪ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʧʦʧʘʜʘʥʠʝ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʠʟʤ ʨʘʙʦʪʥʠʢʦʚ, 

ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʠʭ ʟʜʦʨʦʚʴʷ ʠ ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ; 

- ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ: ʙʣʘʛʦʜʘʨʷ ʦʧʪʠʤʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ 
ʚʦʟʜʫʭʦʦʯʠʩʪʢʠ, ʨʘʙʦʪʥʠʢʠ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʢʦʤʬʦʨʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʫʜʘ; 

- ʩʦʦʪʚʝʪʩʪʚʠʝ ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ: ʩʠʩʪʝʤʘ ʚʦʟʜʫʭʦʦʯʠʩʪʢʠ ʚ 

ʧʨʦʮʝʩʩʘʭ ʤʝʪʘʣʣʦʦʙʨʘʙʦʪʢʠ ʧʦʤʦʛʘʝʪ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʥʘʨʫʰʝʥʠʷ ʥʦʨʤʘʪʠʚʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʇʨʦʤʳʰʣʝʥʥʳʝ ʩʠʩʪʝʤʳ ʦʯʠʩʪʢʠ ʚʦʟʜʫʭʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï URL: https://zenitnova.by/info/articles/chto-takoe-

cictema-acpipatsii-i-gde-ona-ppimenyaetcya/promyshlennye-sistemy-chistki-

vozdukha-na-predpriyatiyakh/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 09.09.2025). 

2. ʆʯʠʩʪʢʘ ʛʘʟʘ ʠ ʚʦʟʜʫʭʘ ʦʪ ʧʳʣʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ: ʤʝʪʦʜʳ, ʤʘʪʝʨʠʘʣʳ 
ʬʠʣʴʪʨʘʮʠʠ, ʬʠʣʴʪʨʳ, ʚʳʙʦʨ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï URL: https://fakel-

f.ru/blog/ochistka-vozduha-ot-pyli (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 09.09.2025). 

3. ʉʢʨʫʙʙʝʨ ɺʝʥʪʫʨʠ: ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ 

ʥʝʜʦʩʪʘʪʢʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï URL: https://gas-

cleaning.ru/article/skrubber-venturi-princip-raboty-harakteristiki-

preimushchestva-i-nedostatki(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 09.09.2025). 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʝ: 

ʄʘʨʯʝʥʢʦ ɸʥʘʩʪʘʩʠʷ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʩʪʫʜʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ  

çʉʊɸʅʂʀʅè. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ʀʚʘʥʦʚʘ ʅʘʪʘʣʴʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ  

çʉʊɸʅʂʀʅè. 
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ʆɹʑɸʗ ʂʃɸʉʉʀʌʀʂɸʎʀʗ ʄɽʊʆɼʆɺ ʆʏʀʉʊʂʀ 

ʇʈʆʄʓʐʃɽʅʅʓʍ ɺʓɹʈʆʉʆɺ ʆʊ ʇʓʃʀ 

ʄʠʪʨʦʭʠʥʘ ɽ. ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ɻʚʦʟʜʢʦʚʘ ʉ. ʀ. 

ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʬʦʨʤʦʚʢʠ. ʅʘ ʦʩʥʦʚʝ 

ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʳʣʝʫʣʘʚʣʠʚʘʶʱʠʭ ʩʠʩʪʝʤ 

ʦʙʦʩʥʦʚʘʥ ʚʳʙʦʨ ʚʠʭʨʝʚʦʛʦ ʧʳʣʝʫʣʦʚʠʪʝʣʷ ʢʘʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʜʣʷ 

ʦʯʠʩʪʢʠ ʚʦʟʜʫʭʘ ʦʪ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʭ ʯʘʩʪʠʮ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʩʪʨʷʭʠʚʘʶʱʝ-ʧʨʝʩʩʦʚʘʷ ʤʘʰʠʥʘ, ʣʠʪʝʡʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʳʣʝʦʯʠʩʪʢʘ, ʚʠʭʨʝʚʦʡ ʧʳʣʝʫʣʦʚʠʪʝʣʴ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ. 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʫʜʝʪʨʘʩʩʤʦʪʨʝʥʘ ʚʩʪʨʷʭʠʚʘʶʱʘʷ-ʧʨʝʩʩʦʚʘʷ 

ʬʦʨʤʦʚʦʯʥʘʷ ʤʘʰʠʥʘ (ʨʠʩ. 1) ʚ ʣʠʪʝʡʥʦʤ ʮʝʭʝ. ɼʘʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʨʘʟʨʘʙʦʪʘʥʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʚʝʨʭʥʠʭ ʠ ʥʠʞʥʠʭ ʧʦʣʫʬʦʨʤ ʣʠʪʴʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʚʩʪʨʷʭʠʚʘʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʝʩʩʦʚʢʠ, ʠʩʧʦʣʴʟʫʷ ʦʜʥʦʩʪʦʨʦʥʥʶʶ 

ʤʦʜʝʣʴʥʫʶ ʧʣʠʪʫ. ʇʦʜʦʙʥʳʝ ʫʩʪʘʥʦʚʢʠ ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʣʠʪʝʡʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʨʘʟʣʠʯʥʳʭ ʤʘʩʰʪʘʙʦʚ, ʚʢʣʶʯʘʷ ʤʝʣʢʦʩʝʨʠʡʥʦʝ, 

ʩʝʨʠʡʥʦʝ ʠ ʤʘʩʩʦʚʦʝ ʠʟʛʦʪʦʚʣʝʥʠʝ ʦʪʣʠʚʦʢ. 

 

 
ʈʠʩ. 1. ɺʩʪʨʷʭʠʚʘʶʱʘʷ-ʧʨʝʩʩʦʚʘʷ ʬʦʨʤʦʚʦʯʥʘʷ ʤʘʰʠʥʘ 
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ʕʪʦʪ ʚʠʜ ʤʘʰʠʥʳ ʷ ʨʝʰʠʣʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ, ʪʘʢ ʢʘʢ ʦʥʘ 

ʠʤʝʝʪ ʭʦʨʦʰʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʠ ʦʥʘ ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʚ 

ʩʬʝʨʝ ʣʠʪʝʡʥʦʛʦ ʮʝʭʘ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

¶ ʆʧʪʠʤʠʟʘʮʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʤʘʰʠʥʳ. ʂʦʥʩʪʨʫʢʮʠʷ ʬʶʟʝʣʷʞʘ ʩ 

ʢʚʘʜʨʘʪʥʦʡ ʨʘʤʢʦʡ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʣʠ. 

¶ ʄʘʰʠʥʘ ʧʨʠʤʝʥʷʝʪ ʤʝʪʦʜ ʤʠʢʨʦʚʠʙʨʦʧʨʝʩʩʦʚʢʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʜʘʚʣʝʥʠʝ ʫʧʣʦʪʝʥʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʷ ʜʦʩʪʠʞʝʥʠʝ 

ʪʚʸʨʜʦʩʪʠ ʧʝʩʦʯʥʠʮʳ ʥʘ ʫʨʦʚʥʝ HB 90 ʠ ʚʳʰʝ. ʇʦʚʳʰʝʥʠʝ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ. ʉʪʘʙʠʣʴʥʦʩʪʴ ʢʘʯʝʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ ï ʦʜʥʘ ʠʟ ʩʠʣʴʥʳʭ ʩʪʦʨʦʥ ʤʘʰʠʥʳ. 

¶ ɹʫʬʝʨʥʘʷ ʧʨʫʞʠʥʘ ʵʬʬʝʢʪʠʚʥʦ ʫʤʝʥʴʰʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʤʘʰʠʥʳ ʥʘ 
ʬʫʥʜʘʤʝʥʪ. 

¶ ʎʠʣʠʥʜʨ ʤʝʭʘʥʠʟʤʘ ʧʦʜʲʸʤʘ ʤʦʜʝʣʠ, ʢʨʠʚʦʰʠʧ, ʰʘʪʫʥ ʠ ʩʠʥʭʨʦʥʥʳʡ 
ʚʘʣ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʥʭʨʦʥʥʳʡ ʨʘʟʲʸʤʥʠʢ.  

¶ ʏʘʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʤʘʰʠʥʦʡ ʧʦʣʥʦʩʪʴʶ ʠʩʧʦʣʴʟʫʝʪ ʧʥʝʚʤʘʪʠʯʝʩʢʠʝ 
ʵʣʝʤʝʥʪʳ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʦʙʱʠʭ ʬʫʥʢʮʠʡ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʩʪʦʪʫ ʚ ʨʘʙʦʪʝ 

ʠ ʫʜʦʙʩʪʚʦ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ. 

¶ ʋʜʦʙʩʪʚʦ ʚ ʨʘʙʦʪʝ: ʚʠʜʠʤʘʷ ʬʦʨʤʘ ʧʝʩʢʘ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ 

ʧʦʚʳʰʘʪʴ ʧʨʦʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 

¶ ʊʝʭʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ. 

ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʧʳʣʝ- ʠ ʛʘʟʦʚʳʜʝʣʝʥʠʷ ʚ ʘʪʤʦʩʬʝʨʫ ʚ 

ʣʠʪʝʡʥʳʭ ʮʝʭʘʭ ʷʚʣʷʶʪʩʷ: 

1) ʇʨʠ ʧʣʘʚʢʝ ʢʘʞʜʦʡ ʪʦʥʥʳ ʤʝʪʘʣʣʘ ʚ ʯʫʛʫʥʦʣʠʪʝʡʥʳʭ ʚʘʛʨʘʥʢʘʭ 
ʦʪʢʨʳʪʦʛʦ ʪʠʧʘ ʦʙʨʘʟʫʝʪʩʷ ʦʪ 900 ʜʦ 1200 ʤ

3
 ʢʦʣʦʰʥʠʢʦʚʦʛʦ ʛʘʟʘ. ʕʪʦʪ ʛʘʟ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʟʣʠʯʥʳʝ ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʦʢʩʠʜʳ ʫʛʣʝʨʦʜʘ, 

ʩʝʨʳ ʠ ʘʟʦʪʘ, ʤʘʩʣʷʥʳʝ ʧʘʨʳ, ʤʝʣʢʦʜʠʩʧʝʨʩʥʫʶ ʧʳʣʴ ʠ ʜʨʫʛʠʝ ʢʦʤʧʦʥʝʥʪʳ. 

2) ɿʦʥʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʰʠʭʪʳ ʠ 

ʬʦʨʤʦʚʦʯʥʳʭ ʩʤʝʩʝʡ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʯʘʩʪʢʠ ʩ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ 

ʟʘʧʳʣʝʥʥʦʩʪʠ. ʆʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʤ ʠʥʪʝʥʩʠʚʥʦʝ ʚʳʜʝʣʝʥʠʝ 

ʧʳʣʠ, ʚʳʩʪʫʧʘʝʪ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʚ ʟʝʤʣʝʧʨʠʛʦʪʦʚʠʪʝʣʴʥʦʤ 

ʦʪʜʝʣʝʥʠʠ, ʪʘʢʦʝ ʢʘʢ ʜʨʦʙʠʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʤʝʣʴʥʠʯʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʩʠʩʪʝʤʳ 

ʧʨʦʩʝʠʚʘʥʠʷ ʠ ʢʦʥʚʝʡʝʨʥʳʝ ʣʠʥʠʠ. 

3) ɿʦʥʳ ʚʳʙʠʚʢʠ ʠ ʦʙʨʘʙʦʪʢʠ ʣʠʪʴʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʳʣʠ. ʇʨʦʮʝʩʩʳ ʚʳʙʠʚʢʠ, ʦʪʜʝʣʝʥʠʷ ʣʠʪʥʠʢʦʚ ʠ ʬʠʥʘʣʴʥʦʡ 

ʦʯʠʩʪʢʠ ʦʪʣʠʚʦʢ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʘʢʪʠʚʥʳʤ ʚʳʙʨʦʩʦʤ ʧʳʣʝʚʳʭ ʯʘʩʪʠʮ ʚ 

ʘʪʤʦʩʬʝʨʫ ʮʝʭʘ. ʆʩʥʦʚʥʳʤʠ ʛʝʥʝʨʘʪʦʨʘʤʠ ʧʳʣʠ ʚʳʩʪʫʧʘʶʪ ʚʳʙʠʚʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ, ʦʯʠʩʪʥʳʝ ʙʘʨʘʙʘʥʳ ʠ ʦʙʜʠʨʦʯʥʦ-ʰʣʠʬʦʚʘʣʴʥʳʝ ʩʪʘʥʢʠ. 

ʈʘʩʩʤʦʪʨʝʚ ʪʨʠ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʠʩʪʦʯʥʠʢʘ ʧʳʣʝ- ʠ ʛʘʟʦʦʙʨʘʟʦʚʘʥʠʷ 

ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʨʘʩʳʚʘʝʤʦʡ ʧʳʣʠ (ʛʘʟʘ) ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ 

ʢʦʣʠʯʝʩʪʚʘ ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʭ ʠʟʜʝʣʠʡ, ʚʠʜʘ ʩʪʘʣʠ, ʵʪʦ ʙʫʜʝʪ ʧʦʢʘʟʳʚʘʪʴ ʩʦʩʪʘʚ 

ʧʳʣʠ. ʊʘʢ ʞʝ ʧʳʣʴ ʦʙʨʘʟʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʣʠʪʝʡʥʦʤ ʧʨʦʮʝʩʩʝ, ʥʦ ʠ ʧʨʠ 

ʨʘʟʛʨʫʟʦʯʥʳʭ ʨʘʙʦʪʘʭ, ʵʪʦ ʧʝʩʦʢ, ʛʨʫʥʪ ʠ ʜʨ. 
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ʇʨʠ ʧʦʜʙʦʨʝ ʘʧʧʘʨʘʪʘ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʩʚʦʡʩʪʚʘ ʧʳʣʠ, ʯʪʦʙʳ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʠʩʭʦʜʠʣʘ ʦʯʠʩʪʢʘ ʚʦʟʜʫʭʘ ʦʪ ʧʳʣʠ.ʆʧʠʨʘʷʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʠʟʦʙʨʘʞʝʥʥʦʛʦ ʚ ʪʘʙʣ. 1, ʤʦʞʥʦ ʧʦʜʦʙʨʘʪʴ ʘʧʧʘʨʘʪ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ. 

ʊʘʙʣʠʮʘ 1 

ɺʳʙʦʨ ʪʠʧʘ ʘʧʧʘʨʘʪʘ ʦʯʠʩʪʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʘ ʟʘʛʨʷʟʥʷʶʱʠʭ ʯʘʩʪʠʮ 

ʈʘʟʤʝʨ ʯʘʩʪʠʮ, ʤʢʤ ʊʠʧ ʘʧʧʘʨʘʪʘ 

40 ï 1000 ʇʳʣʝʦʩʘʜʠʪʝʣʴʥʳʝ ʢʘʤʝʨʳ, 

ʎʠʢʣʦʥʳ ʜʠʘʤʝʪʨʦʤ 1ï2 ʤ 

5 ï 1000 ʎʠʢʣʦʥʳ ʜʠʘʤʝʪʨʦʤ 1 ʤ 

20 ï 100 ʉʢʨʫʙʙʝʨʳ 

0,9 ï 100 ʊʢʘʥʝʚʳʝ ʬʠʣʴʪʨʳ 

0,05 ï 100 ɺʦʣʦʢʥʠʩʪʳʝ ʬʠʣʴʪʨʳ 

0,01 ï 10 ʕʣʝʢʪʨʦʬʠʣʴʪʨʳ 

 

ʇʨʦʥʠʢʥʦʚʝʥʠʝ ʘʵʨʦʟʦʣʝʡ ʠ ʜʨʫʛʠʭ ʦʧʘʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠʟ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʜʘʥʠʡ ʚ ʚʦʟʜʫʰʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʘ ʪʘʢʞʝ ʠʭ ʚʳʙʨʦʩ ʚ 

ʘʪʤʦʩʬʝʨʫ, ʦʙʫʩʣʦʚʣʝʥʳ ʜʝʬʝʢʪʘʤʠ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʛʝʨʤʝʪʠʯʥʦʩʪʴʶ, ʦʪʩʫʪʩʪʚʠʝʤ ʠʣʠ ʤʘʣʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʩʠʩʪʝʤ ʠ 

ʫʩʪʨʦʡʩʪʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʫʣʘʚʣʠʚʘʥʠʷ ʠ ʣʦʢʘʣʠʟʘʮʠʠ ʧʳʣʠ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʭʘʥʠʟʤʘ ʦʪʜʝʣʝʥʠʷ ʧʳʣʝʚʳʭ ʯʘʩʪʠʮ ʦʪ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ, 

ʧʳʣʝʫʣʘʚʣʠʚʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ (ʨʠʩ. 2) ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʦʤ ʨʘʙʦʪʳ, ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʫʣʘʚʣʠʚʘʥʠʷ ʧʳʣʠ 

ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ, ʠʥʝʨʮʠʦʥʥʦʝ, ʬʠʣʴʪʨʘʮʠʦʥʥʦʝ ʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ [4]. 
 

 
ʈʠʩ. 2. ʉʭʝʤʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʳʣʝʫʣʘʚʣʠʚʘʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 
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ʉʦʛʣʘʩʥʦ ɻʆʉʊ 31826-2012, ʚʩʝ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

ʩʘʥʠʪʘʨʥʦʡ ʦʯʠʩʪʢʠ ʛʘʟʦʚ ʠ ʚʦʟʜʫʭʘ ʦʪ ʚʟʚʝʰʝʥʥʳʭ ʜʠʩʧʝʨʩʥʳʭ ʯʘʩʪʠʮ, ʜʝʣʷʪʩʷ 

ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʘʧʧʘʨʘʪʳ ʜʣʷ ʩʫʭʦʡ ʦʯʠʩʪʢʠ ʠ ʘʧʧʘʨʘʪʳ ʜʣʷ ʤʦʢʨʦʡ ʦʯʠʩʪʢʠ. 

ʎʝʥʪʨʦʙʝʞʥʳʝ ʧʳʣʝʫʣʘʚʣʠʚʘʶʱʠʝ ʘʧʧʘʨʘʪʳ, ʪʘʢʠʝ ʢʘʢ ʨʦʪʘʮʠʦʥʥʳʡ 

ʧʳʣʝʫʣʦʚʠʪʝʣʴ (ʨʠʩ. 3) ʠ ʚʠʭʨʝʚʦʡ ʧʳʣʝʫʣʦʚʠʪʝʣʴ (ʨʠʩ. 4), ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʟʘ 

ʩʯʝʪ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʳ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʵʪʠʭ ʫʩʪʨʦʡʩʪʚ ʷʚʣʷʝʪʩʷ 

ʥʘʣʠʯʠʝ ʣʦʧʘʩʪʥʦʛʦ ʟʘʚʠʭʨʠʪʝʣʷ. 

 

 

 
 

ʈʠʩ. 3. ʈʦʪʘʮʠʦʥʥʳʡ ʧʳʣʝʫʣʦʚʠʪʝʣʴ: 

1 ï ʧʦʜʘʯʘ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʛʘʟʘ;  

2 ï ʩʧʠʨʘʣʝʦʙʨʘʟʥʳʡ ʢʦʞʫʭ;  

3 ï ʧʳʣʝʩʙʦʨʥʠʢ; 4 ï ʧʘʪʨʫʙʦʢ ʦʯʠʱʝʥʥʦʛʦ ʛʘʟʘ 

ʈʠʩ. 4. ɺʠʭʨʝʚʦʡ ʧʳʣʝʫʣʦʚʠʪʝʣʴ:  

1 ï ʢʘʤʝʨʘ; 2 ï ʣʦʧʘʪʦʯʥʳʡ ʟʘʚʠʭʨʠʪʝʣʴ; 

3 ï ʧʦʜʧʦʨʥʘʷ ʰʘʡʙʘ; 4 ï ʩʦʧʣʘ;  

5 ï ʢʦʣʴʮʝʚʦʡ ʣʦʧʘʪʦʯʥʳʡ ʟʘʚʠʭʨʠʪʝʣʴ 
 

ɺ ʵʪʦʤ ʪʠʧʝ ʫʣʦʚʠʪʝʣʝʡ çʚʪʦʨʠʯʥʳʡ ʚʦʟʜʫʭè ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘʚʩʪʨʝʯʫ 

ʚʭʦʜʷʱʝʤʫ ʧʦʪʦʢʫ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʛʘʟʘ, ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʵʪʦʪ ʟʘʚʠʭʨʠʪʝʣʴ. ʊʘʢʦʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʠʜʘʝʪ ʟʘʛʨʷʟʥʝʥʥʦʤʫ ʛʘʟʫ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʦʪʜʝʣʠʪʴ ʯʘʩʪʠʮʳ ʧʳʣʠ. 

ʎʠʢʣʦʥʳ ï ʘʧʧʘʨʘʪʳ ʜʣʷ ʦʯʠʩʪʢʠ ʚʦʟʜʫʭʘ ʠ ʦʪʭʦʜʷʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʛʘʟʦʚ ʦʪ ʪʚʸʨʜʳʭ ʟʘʛʨʷʟʥʝʥʠʡ. 

ɺ ʦʩʥʦʚʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʝʞʠʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʝʥʪʨʦʙʝʞʥʳʭ ʠ 

ʠʥʝʨʮʠʦʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. ɿʘʛʨʷʟʥʝʥʥʳʡ ʚʦʟʜʫʰʥʳʡ ʧʦʪʦʢ, ʥʘʛʥʝʪʘʝʤʳʡ 

ʚʝʥʪʠʣʷʪʦʨʦʤ, ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦ ʢʘʥʘʣʘʤ ʠ ʜʦʩʪʠʛʘʝʪ ʚʭʦʜʥʦʛʦ ʦʪʚʝʨʩʪʠʷ 

ʘʧʧʘʨʘʪʘ ʩʦ ʩʢʦʨʦʩʪʴʶ, ʜʦʩʪʠʛʘʶʱʝʡ 20 ʤ/ʩ. ʌʦʨʤʘ ʚʭʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ 

ʚʳʧʦʣʥʝʥʘ ʚ ʚʠʜʝ ʩʧʠʨʘʣʠ, ʯʪʦ ʟʘʢʨʫʯʠʚʘʝʪ ʧʦʪʦʢ ʚʜʦʣʴ ʚʥʫʪʨʝʥʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʨʧʫʩʘ. ɺ ʟʦʥʝ ʩʫʞʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʫʩʢʦʨʝʥʠʝ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ 

ʩ ʯʘʩʪʠʮʘʤʠ ʧʳʣʠ, ʧʨʠ ʵʪʦʤ ʧʦʩʣʝʜʥʠʝ, ʙʣʘʛʦʜʘʨʷ ʠʥʝʨʮʠʠ, ʧʝʨʝʤʝʱʘʶʪʩʷ 

ʚʥʠʟ, ʚ ʥʘʢʦʧʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʮʠʢʣʦʥʥʦʛʦ ʬʠʣʴʪʨʘ. ʆʩʚʦʙʦʞʜʝʥʥʳʡ ʦʪ 

ʟʘʛʨʷʟʥʝʥʠʡ ʚʦʟʜʫʭ ʩʦʚʝʨʰʘʝʪ ʨʝʟʢʠʡ ʨʘʟʚʦʨʦʪ ʥʘ 180 ʛʨʘʜʫʩʦʚ ʠ ʥʘʧʨʘʚʣʷʝʪʩʷ 

ʚ ʚʝʨʪʠʢʘʣʴʥʳʡ ʚʳʧʫʩʢʥʦʡ ʢʘʥʘʣ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʫʜʘʣʷʝʪʩʷ ʠʟ ʩʠʩʪʝʤʳ [3]. 
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ʊʘʙʣʠʮʘ 2 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʥʝʨʮʠʦʥʥʳʭ ʧʳʣʝʫʣʦʚʠʪʝʣʝʡ 

ʅʘʟʚʘʥʠʝ 

ʮʠʢʣʦʥʘ 

ɼʦʩʪʦʠʥʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ ʉʨʘʚʥʝʥʠʝ 

ʎʠʢʣʦʥʳ ¶ ʇʨʦʩʪʳ ʚ 
ʠʟʛʦʪʦʚʣʝʥʠʠ; 

¶ ʆʪʩʫʪʩʪʚʠʝ 
ʜʚʠʞʫʱʠʭʩʷ ʯʘʩʪʝʡ; 

¶ ʇʳʣʴ ʫʣʘʚʣʠʚʘʝʪʩʷ 
ʚ ʩʫʭʦʤ ʚʠʜʝ; 

¶ ʅʘʜʝʞʥʳ ʚ 
ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠ 

ʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʷʭ ʠ 

ʪʝʤʧʝʨʘʪʫʨʘʭ; 

¶ ʌʨʘʢʮʠʦʥʥʘʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʯʠʩʪʢʠ ʥʘ ʫʨʦʚʥʝ 

80é95 % ʦʪ ʯʘʩʪʠʮ 

ʧʳʣʠ ʨʘʟʤʝʨʦʤ ʙʦʣʝʝ 

10 ʤʢʤ. 

¶ ʅʝʙʦʣʴʰʦʡ 

ʬʨʘʢʮʠʦʥʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 

ʚ ʦʙʣʘʩʪʠ 

ʬʨʘʢʮʠʡ ʧʳʣʠ 

ʨʘʟʤʝʨʦʤ ʜʦ 

5é10 ʤʢʤ. 

ʎʠʢʣʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʚʨʘʱʘʶʱʠʡʩʷ 

ʧʦʪʦʢ ʚʦʟʜʫʭʘ, 

ʧʦʜʥʠʤʘʶʱʠʡʩʷ ʚʚʝʨʭ, 

ʩ ʦʙʣʘʩʪʴʶ ʧʦʥʠʞʝʥʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʚ ʩʘʤʦʡ 

ʩʝʨʜʮʝʚʠʥʝ. ɼʘʚʣʝʥʠʝ 

ʚʦʟʜʫʭʘ ʥʘʨʘʩʪʘʝʪ ʧʦ 

ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ 

ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʳ, ʢ 

ʢʨʘʷʤ ʵʪʦʛʦ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʷʚʣʝʥʠʷ. 

ʈʦʪʘʮʠʦʥʥʳʡ 

ʧʳʣʝʫʣʦʚʠʪʝʣʴ 
¶ ʇʨʦʩʪʘʷ 
ʢʦʥʩʪʨʫʢʮʠʷ ʙʝʟ 

ʜʚʠʞʫʱʠʭʩʷ ʯʘʩʪʝʡ; 

¶ ɺʳʩʦʢʘʷ 
ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʴ; 

¶ ʅʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ; 

¶ ɺʳʩʦʢʘʷ 
ʥʘʜʝʞʥʦʩʪʴ; 

¶ ɹʦʣʴʰʦʡ ʨʝʩʫʨʩ 
ʨʘʙʦʪʳ ʩ 

ʥʝʘʙʨʘʟʠʚʥʳʤʠ 

ʩʨʝʜʘʤʠ; 

¶ ɺʦʟʤʦʞʥʦʩʪʴ 
ʨʘʙʦʪʳ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʝ ʜʦ 

500ÁC; 

¶ ʅʠʟʢʠʝ 
ʵʥʝʨʛʦʟʘʪʨʘʪʳ; 

¶ ʕʬʬʝʢʪʠʚʝʥ ʧʨʠ 
ʚʳʩʦʢʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʳʣʠ. 

¶ ʆʛʨʘʥʠʯʝʥʠʷ 
ʧʨʠ ʨʘʙʦʪʝ ʩ 

ʘʙʨʘʟʠʚʥʦʡ 

ʧʳʣʴʶ (ʙʝʟ 

ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʧʦʢʨʳʪʠʷ); 

¶ ɺʳʩʦʢʦʝ 
ʛʠʜʨʘʚʣʠʯʝʩʢʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ; 

¶ ʄʘʣʘʷ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠ ʦʯʠʩʪʢʝ ʦʪ 

ʯʘʩʪʠʮ ʤʝʥʝʝ 5 

ʤʠʢʨʦʥ. 

ʈʦʪʘʮʠʦʥʥʳʡ ʮʠʢʣʦʥ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʩʧʠʨʘʣʝʚʠʜʥʳʡ ʢʦʨʧʫʩ 

ʠʣʠ ʩʧʝʮʠʘʣʴʥʳʡ 

ʙʘʨʘʙʘʥ, ʚʨʘʱʘʶʱʠʡʩʷ ʚʦ 

ʚʨʝʤʷ ʦʯʠʩʪʢʠ. 

ɿʘʛʨʷʟʥʸʥʥʳʡ ʚʦʟʜʫʭ 

ʜʚʠʞʝʪʩʷ ʚʦʢʨʫʛ ʨʦʪʦʨʘ 

ʧʦ ʩʧʠʨʘʣʴʥʦʡ 

ʪʨʘʝʢʪʦʨʠʠ. 

ʎʝʥʪʨʦʙʝʞʥʘʷ ʩʠʣʘ 

ʟʘʩʪʘʚʣʷʝʪ ʟʘʛʨʷʟʥʠʪʝʣʠ 

ʦʩʝʜʘʪʴ ʥʘ ʩʪʝʥʢʘʭ 

ʘʧʧʘʨʘʪʘ, ʦʪʢʫʜʘ ʟʘʪʝʤ 

ʧʘʜʘʶʪ ʚ ʧʳʣʝʩʙʦʨʥʠʢ ʠ 

ʚʳʚʦʜʷʪʩʷ ʯʝʨʝʟ 

ʚʳʭʣʦʧʥʦʡ ʧʘʪʨʫʙʦʢ. 

ʆʪʬʠʣʴʪʨʦʚʘʥʥʳʡ ʚʦʟʜʫʭ 

ʧʦʩʪʫʧʘʝʪ ʚ ʜʨʫʛʫʶ 

ʢʘʤʝʨʫ, ʚ ʢʦʪʦʨʦʡ ʤʦʞʥʦ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʝʛʦ 

ʜʘʚʣʝʥʠʝ. ʈʦʪʘʮʠʦʥʥʳʝ 

ʧʳʣʝʫʣʦʚʠʪʝʣʠ 

ʧʦʪʨʝʙʣʷʶʪ ʜʦʩʪʘʪʦʯʥʦ 

ʤʥʦʛʦ ʵʥʝʨʛʠʠ.  
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ʅʘʟʚʘʥʠʝ 

ʮʠʢʣʦʥʘ 

ɼʦʩʪʦʠʥʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ ʉʨʘʚʥʝʥʠʝ 

ʆʥʠ ʵʬʬʝʢʪʠʚʥʳ ʜʣʷ 

ʫʣʘʚʣʠʚʘʥʠʷ ʬʨʘʢʮʠʡ 

ʨʘʟʤʝʨʦʤ ʙʦʣʝʝ 10 ʤʢʤ. 

ɺʠʭʨʝʚʦʡ 

ʧʳʣʝʫʣʦʚʠʪʝʣʴ 
¶ ʕʬʬʝʢʪʠʚʥʘʷ 
ʦʯʠʩʪʢʘ ʟʘ ʩʯʝʪ 

ʟʘʢʨʫʯʝʥʥʦʛʦ ʧʦʪʦʢʘ; 

¶ ɺʦʟʤʦʞʥʦʩʪʴ 
ʨʘʙʦʪʳ ʚ ʩʣʦʞʥʳʭ 

ʫʩʣʦʚʠʷʭ (ʚʳʩʦʢʠʝ 

ʪʝʤʧʝʨʘʪʫʨʘ, 

ʜʘʚʣʝʥʠʝ, 

ʚʣʘʞʥʦʩʪʴ); 

¶ ʉʧʦʩʦʙʥʦʩʪʴ 
ʫʜʘʣʷʪʴ ʘʙʨʘʟʠʚʥʳʝ 

ʟʘʛʨʷʟʥʝʥʠʷ; 

¶ ʂʦʤʧʘʢʪʥʳʝ 
ʨʘʟʤʝʨʳ. 

¶ ɹʦʣʝʝ ʩʣʦʞʥʘʷ 

ʢʦʥʩʪʨʫʢʮʠʷ; 

¶ ɹʦʣʝʝ ʚʳʩʦʢʘʷ 
ʩʪʦʠʤʦʩʪʴ; 

¶ ʇʦʚʳʰʝʥʥʳʝ 
ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʦʙʩʣʫʞʠʚʘʥʠʶ; 

¶ ɺʳʩʦʢʦʝ 
ʛʠʜʨʘʚʣʠʯʝʩʢʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ; 

¶ ʆʛʨʘʥʠʯʝʥʠʷ 
ʧʦ ʨʘʟʤʝʨʫ 

ʫʜʘʣʷʝʤʳʭ 

ʯʘʩʪʠʮ. 

ɺʠʭʨʝʚʦʡ ʧʳʣʝʫʣʦʚʠʪʝʣʴ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʟʘʢʨʫʯʠʚʘʶʱʠʤʩʷ 

ʧʦʪʦʢʦʤ ʟʘʛʨʷʟʥʸʥʥʦʛʦ 

ʚʦʟʜʫʭʘ. ɺʥʫʪʨʠ ʪʘʢʠʭ 

ʫʩʪʘʥʦʚʦʢ ʩʢʘʧʣʠʚʘʶʪʩʷ 

ʯʘʩʪʠʯʢʠ ʧʳʣʠ, 

ʚʟʚʝʰʝʥʥʳʝ ʚ ʚʦʟʜʫʰʥʳʭ 

ʤʘʩʩʘʭ, ʥʦ ʧʦʩʪʝʧʝʥʥʦ 

ʦʥʠ ʙʫʜʫʪ ʦʩʘʞʜʘʪʴʩʷ ʥʘ 

ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʪʝʥʦʢ, ʪʘʢ ʢʘʢ ʥʘ ʥʠʭ 

ʦʢʘʟʳʚʘʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ 

ʩʠʣʳ ʠʥʝʨʮʠʠ. 

ʆʪʣʠʯʠʪʝʣʴʥʘʷ 

ʦʩʦʙʝʥʥʦʩʪʴ ʚʠʭʨʝʚʳʭ 

ʧʳʣʝʫʣʦʚʠʪʝʣʝʡ ï  

ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʯʠʩʪʢʠ ʛʘʟʘ ʦʪ 

ʪʦʥʯʘʡʰʠʭ ʬʨʘʢʮʠʡ   

(<3ï5 ʤʢʤ), ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʠʤ ʚ 

ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ 

ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ 

ʬʠʣʴʪʨʘʤʠ. 

 

ɹʣʘʛʦʜʘʨʷ ʪʘʙʣ. 2 ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ ʣʠʪʝʡʥʦʛʦ ʮʝʭʘ ʣʫʯʰʝ 

ʧʨʠʤʝʥʠʪʴ ʚʠʭʨʝʚʦʡ ʧʳʣʝʫʣʦʚʠʪʝʣʴ, ʪʘʢ ʢʘʢ ʦʥ ʠʤʝʶʪ ʭʦʨʦʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʯʠʩʪʢʠ ʛʘʟʘ ʦʪ ʤʝʣʢʠʭ ʯʘʩʪʠʮ (<3ï5 ʤʢʤ). ʉʨʝʜʠ ʧʨʝʠʤʫʱʝʩʪʚ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʪʷʞʝʣʳʭ ʩʨʝʜʘʭ, ʥʘʧʨʠʤʝʨ, ʧʨʠ 

ʧʦʚʳʰʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ɺ ʣʠʪʝʡʥʳʭ ʤʘʩʪʝʨʩʢʠʭ ʚʦʟʜʫʭ ʩʠʣʴʥʦ ʥʘʛʨʝʚʘʝʪʩʷ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʣʠʪʝʡʥʳʭ, ʬʦʨʤʦʚʦʯʥʳʭ ʠ ʜʨʫʛʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʫʭʠʝ ʧʳʣʝʫʣʘʚʣʠʚʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʝʩʣʠ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʫʜʘʣʝʥʠʝ ʪʦʣʴʢʦ 

ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ, ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʬʠʣʴʪʨʘʮʠʠ ʭʠʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ, 

ʘʵʨʦʟʦʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠʣʠ ʤʘʩʣʷʥʠʩʪʳʭ ʚʢʣʶʯʝʥʠʡ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʥʘʜʝʞʥʦʝ ʨʝʰʝʥʠʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʳʣʝʚʳʤʠ ʟʘʛʨʷʟʥʝʥʠʷʤʠ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝ, ʯʪʦ ʧʦʤʦʛʘʝʪ ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʳʝ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʠ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ. 
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1. ʉʘʥʇʠʅ 1.2.3685-21. ɻʠʛʠʝʥʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ (ʠʣʠ) ʙʝʟʚʨʝʜʥʦʩʪʠ ʜʣʷ ʯʝʣʦʚʝʢʘ ʬʘʢʪʦʨʦʚ 

ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ // ʉʇʉ çʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩè. 
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3. ɺʝʪʦʰʢʠʥ ɸ.ɻ. ʇʨʦʮʝʩʩʳ ʠ ʘʧʧʘʨʘʪʳ ʧʳʣʝʦʯʠʩʪʢʠ: ʫʯʝʙ. ʧʦʩʦʙʠʝ. ï 

ʇʝʥʟʘ: ʀʟʜ-ʚʦ ʇʝʥʟ. ʛʦʩ. ʫʥ-ʪʘ, 2005. ï 210 ʩ. 

4. ʄʠʬʪʘʭʦʚ ʄ.ʅ. ʇʨʦʮʝʩʩʳ ʠ ʘʧʧʘʨʘʪʳ ʟʘʱʠʪʳ ʙʠʦʩʬʝʨʳ. ɿʘʱʠʪʘ 

ʘʪʤʦʩʬʝʨʳ: ʫʯʝʙ. ʧʦʩʦʙʠʝ. ï ʅʘʙʝʨʝʞʥʳʝ ʏʝʣʥʳ, 2018. ï 99 ʩ. 
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ʄʠʪʨʦʭʠʥʘ ɽʢʘʪʝʨʠʥʘ ɸʣʝʢʩʝʝʚʥʘ ï ʩʪʫʜʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ 

çʉʊɸʅʂʀʅè. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ɻʚʦʟʜʢʦʚʘ ʉʚʝʪʣʘʥʘ ʀʣʴʠʥʠʯʥʘ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ  

çʉʊɸʅʂʀʅè. 
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ɸɼɼʀʊʀɺʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʄɸʐʀʅʆʉʊʈʆɽʅʀʀ 

ʄʦʨʦʟʦʚ ɼ. ɸ., ʄʝʜʦʚ ʈ. ʆ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ɽʨʤʦʣʘʝʚʘ ʅ. ɺ. 

ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʜʜʠʪʠʚʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʠ 

ʧʨʠʤʝʥʝʥʠʶ 3D-ʧʝʯʘʪʠ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ. ʂʨʘʪʢʦ ʦʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ 

ʧʨʠʥʮʠʧʳ ɸʊ, ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 3D-ʧʝʯʘʪʴ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ. 

 

ɸʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʦʪ ʘʥʛʣ. add ï ʜʦʙʘʚʣʷʷʪʴ) ï ʵʪʦ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ 

ʪʨʝʭʤʝʨʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʧʫʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʜʦʙʘʚʣʝʥʠʷ 

ʤʘʪʝʨʠʘʣʘ ʥʘ ʦʩʥʦʚʝ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʤʝʭʘʥʦʦʙʨʘʙʦʪʢʠ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʠʪ ʧʨʠʥʮʠʧ çʚʳʯʠʪʘʥʠʷè çʣʠʰʥʝʛʦè 

ʤʘʪʝʨʠʘʣʘ ʠʟ ʟʘʛʦʪʦʚʢʠ. 

ʇʝʨʚʳʡ ʧʨʦʨʳʚ ʚ ʦʙʣʘʩʪʠ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʦʰʝʣ ʚ 1983 ʛʦʜʫ, 

ʢʦʛʜʘ ʏʘʨʣʴʟ ʍʘʣʣ ʠʟʦʙʨʝʣ ʪʝʭʥʦʣʦʛʠʶ ʩʪʝʨʝʦʣʠʪʦʛʨʘʬʠʠ (SLA), ʘ ʫʞʝ ʚ 1986 

ʛʦʜʫ ʢʦʤʧʘʥʠʷ 3D Systems ʚʳʧʫʩʪʠʣʘ ʧʝʨʚʳʡ ʢʦʤʤʝʨʯʝʩʢʠʡ 3D-ʧʨʠʥʪʝʨ. ɺ 

ʢʦʥʮʝ 1980-ʭ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʤʧʘʥʠʠ, ʪʘʢʠʝ ʢʘʢ BMW, ʥʘʯʘʣʠ 

ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ ʩ ʵʪʠʤʠ ʤʝʪʦʜʘʤʠ, ʠʩʧʦʣʴʟʫʷ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʣʷ 

ʙʳʩʪʨʦʛʦ ʧʨʦʪʦʪʠʧʠʨʦʚʘʥʠʷ. ʆʜʥʘʢʦ ʚ ʪʝ ʛʦʜʳ ʪʝʭʥʦʣʦʛʠʠ ʝʱʝ ʥʝ ʧʦʣʫʯʠʣʠ 

ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʧʨʠʤʝʥʷʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʚ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʦʙʦʨʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʝʨʝʣʦʤʥʳʤ ʤʦʤʝʥʪʦʤ ʩʪʘʣʘ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʘʜʜʠʪʠʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ 2009 ʛʦʜʫ ʙʳʣ ʧʨʠʥʷʪ ʩʪʘʥʜʘʨʪ 

ASTM F2792, ʘ ʚ 2015 ʛʦʜʫ ʝʛʦ ʩʤʝʥʠʣ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ISO/ASTM 52900:2015. 

ɺ ʈʦʩʩʠʠ ʘʥʘʣʦʛʠʯʥʳʡ ɻʆʉʊ ʈ 57558-2017 ʧʦʷʚʠʣʩʷ ʚ 2017 ʛʦʜʫ. ʕʪʠ 

ʩʪʘʥʜʘʨʪʳ ʟʘʢʨʝʧʠʣʠ ʪʝʨʤʠʥʦʣʦʛʠʶ ʠ ʧʨʠʥʮʠʧʳ 3D-ʧʝʯʘʪʠ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʝʝ ʚʥʝʜʨʝʥʠʶ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʘʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʠʣʠ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ. ʋʣʫʯʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʧʝʯʘʪʠ, ʨʘʟʨʘʙʦʪʢʘ ʨʘʟʣʠʯʥʳʭ 

ʤʝʪʦʜʦʚ ʥʘʨʘʱʠʚʘʥʠʷ ʜʝʪʘʣʠ, ʘʜʘʧʪʘʮʠʷ ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ 3D-ʧʝʯʘʪʠ 

ʧʦʟʚʦʣʠʣʠ ɸʊ ʟʘʤʝʥʠʪʴ ʪʨʘʜʠʮʠʦʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʟʜʝʣʠʡ ʚʦ ʤʥʦʛʠʭ 

ʩʬʝʨʘʭ [1]: 

¶ ɸʵʨʦʢʦʩʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ: ɸʊ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ 

ʩʣʦʞʥʳʭ ʜʝʪʘʣʝʡ ʩʘʤʦʣʝʪʦʚ, ʨʝʘʢʪʠʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʠ ʨʘʢʝʪ, ʢʦʪʦʨʳʝ ʪʨʫʜʥʦ 

ʠʣʠ ʥʝʚʦʟʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ. ɺʳʨʘʱʠʚʘʥʠʝ ʣʦʧʘʪʦʢ 

ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨʦʚ ʜʣʷ ʛʘʟʦʪʫʨʙʠʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʥʘ ʧʦʨʷʜʦʢ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʵʢʦʥʦʤʠʪ ʤʘʩʩʫ ʛʦʪʦʚʦʡ ʩʙʦʨʢʠ. 
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¶ ɸʚʪʦʤʦʙʠʣʴʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ 3Dʧʝʯʘʪʠ 

ʤʝʪʘʣʣʦʤ ʠ ʧʣʘʩʪʠʢʦʤ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʫʥʠʢʘʣʴʥʳʝ ʢʦʨʧʫʩʥʳʝ ʜʝʪʘʣʠ ʠ 

ʢʦʤʧʦʥʝʥʪʳ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ ʠ ʧʦʜʚʝʩʢʠ, ʫʤʝʥʴʰʘʷ ʚʝʩ ʠ ʧʦʚʳʰʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ. 

¶ ʄʝʜʠʮʠʥʘ: ʘʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʨʦʪʝʟʦʚ, ʠʤʧʣʘʥʪʘʪʦʚ ʠ ʜʨʫʛʠʭ ʤʝʜʠʮʠʥʩʢʠʭ 

ʫʩʪʨʦʡʩʪʚ. ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʳʨʘʱʠʚʘʥʠʶ 

ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ ʤʝʪʦʜʦʤ 3D-ʧʝʯʘʪʠ. 

¶ ʉʪʨʦʠʪʝʣʴʩʪʚʦ: ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʠʨʘʝʪ ʧʦʧʫʣʷʨʥʦʩʪʴ 

çʚʳʨʘʱʠʚʘʥʠʷè ʜʦʤʦʚ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ 3D-ʧʨʠʥʪʝʨʦʚ, 

ʩʧʦʩʦʙʥʳʭ çʧʦʩʪʨʦʠʪʴè ʦʩʥʦʚʫ ʞʠʣʦʛʦ ʜʦʤʘ ʤʝʥʝʝ ʯʝʤ ʟʘ ʥʝʜʝʣʶ. ʇʦʩʣʝ ʯʝʛʦ 

ʪʨʝʙʫʝʪʩʷ ʣʠʰʴ ʬʠʥʠʰʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʪʝʥ ʠ ʚʥʫʪʨʝʥʥʝ ʦʙʫʩʪʨʦʡʩʪʚʦ. 

¶ ʆʙʨʘʟʦʚʘʥʠʝ: 3D-ʧʝʯʘʪʴ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʤʦʜʝʣʠ ʦʙʲʝʢʪʦʚ 

ʣʶʙʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ: ʦʪ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʜʦ ʤʝʜʠʮʠʥʳ. ʅʘʛʣʷʜʥʦʝ ʠʟʫʯʝʥʠʝ 

ʵʪʠʭ ʤʦʜʝʣʝʡ ʧʦʤʦʛʘʝʪ ʫʯʝʥʠʢʘʤ ʠ ʩʪʫʜʝʥʪʘʤ ʣʫʯʰʝ ʧʦʥʠʤʘʪʴ ʫʯʝʙʥʳʡ 

ʤʘʪʝʨʠʘʣ. 

¶ ɹʳʪʦʚʦʝ ʧʨʠʤʝʥʝʥʠʝ: ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʢʦʤʤʝʨʯʝʩʢʠʭ 
3D-ʧʨʠʥʪʝʨʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʟʜʝʣʠʡ, ʦʙʣʝʛʯʘʶʱʠʭ ʙʳʪʦʚʫʶ 

ʞʠʟʥʴ ʠ ʜʣʷ ʤʝʣʢʦʛʦ ʨʝʤʦʥʪʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʘʜʜʠʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʪʴ 

ʧʨʠʤʝʥʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʫʙʨʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʦʪʭʦʜʳ, ʫʩʢʦʨʠʪʴ ʚʨʝʤʷ ʚʥʝʜʨʝʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʜʠʥʦʯʥʦʡ ʜʝʪʘʣʠ ʠ ʢʨʫʧʥʦʡ 

ʧʘʨʪʠʠ, ʫʤʝʥʴʰʠʪʴ ʠʪʦʛʦʚʫʶ ʩʪʦʠʤʦʩʪʴ ʠʟʜʝʣʠʷ [2]. 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʜʝʪʘʣʠ çʪʨʘʜʠʮʠʦʥʥʳʤè ʤʝʪʦʜʦʤ ʪʨʝʙʫʝʪ ʜʣʠʪʝʣʴʥʦʡ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʨʘʙʦʪʳ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʣʠʪʴʝʚʦʡ ʦʩʥʘʩʪʢʠ ʠʣʠ 

ʰʪʘʤʧʦʚʦʯʥʦʡ ʤʘʪʨʠʮʳ, ʧʨʦʨʘʙʦʪʢʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʜʣʷ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ 

ʪʦʢʘʨʥʦʡ ʠʣʠ ʬʨʝʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ (ʨʠʩ. 1). ʅʝʦʙʭʦʜʠʤʦ ʧʦʜʛʦʪʦʚʠʪʴ ʦʜʠʥ ʠʣʠ 

ʥʝʩʢʦʣʴʢʦ ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʮʝʥʪʨʦʚ, ʧʨʠʦʙʨʝʩʪʠ ʠ ʥʘʩʪʨʦʠʪʴ ʠʥʩʪʨʫʤʝʥʪʳ, 

ʥʘʧʠʩʘʪʴ ʫʧʨʘʚʣʷʶʱʠʝ ʧʨʦʛʨʘʤʤʳ. ʂʘʞʜʳʡ ʵʪʘʧ ʪʨʝʙʫʝʪ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʠ ʩʦʛʣʘʩʦʚʘʥʠʷ, ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʩʪʘʥʢʠ ʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʜʝʥʝʞʥʳʝ ʟʘʪʨʘʪʳ, 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʝʨʩʦʥʘʣ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʪʘʧʦʚ ʩʦʟʜʘʝʪ 

ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʦʰʠʙʦʢ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʮʝʭʘ ʣʠʪʴʷ, ʰʪʘʤʧʦʚʢʠ ʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʪʘʢʞʝ 

ʪʨʝʙʫʝʪ ʚʳʧʦʣʥʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʦʧʘʩʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ 

ʫʯʘʩʪʢʘʤ. ʅʝʦʙʭʦʜʠʤʘ ʫʩʪʘʥʦʚʢʘ ʤʦʱʥʳʭ ʚʦʟʜʫʰʥʳʭ ʬʠʣʴʪʨʦʚ ʠ 

ʛʘʟʦʘʥʘʣʠʟʘʪʦʨʦʚ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʘʙʦʯʠʡ ʧʝʨʩʦʥʘʣ 

ʵʪʠʭ ʫʯʘʩʪʢʦʚ. ʉʦʪʨʫʜʥʠʢʠ ʮʝʭʦʚ ʰʪʘʤʧʦʚʢʠ, ʣʠʪʴʷ ʠ ʤʝʭʘʥʦʦʙʨʘʙʦʪʢʠ 

ʜʦʣʞʥʳ ʨʝʛʫʣʷʨʥʦ ʧʨʦʭʦʜʠʪʴ ʠʥʩʪʨʫʢʪʘʞʠ ʧʦ ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʉʀɿ (ʥʘʫʰʥʠʢʠ, ʢʘʩʢʠ, ʘʩʙʝʩʪʦʚʳʝ ʚʘʨʝʞʢʠ ʠ ʪ.ʜ.) ʠʟ-ʟʘ ʚʳʩʦʢʦʡ 

ʦʧʘʩʥʦʩʪʠ ʵʪʠʭ ʫʯʘʩʪʢʦʚ (ʨʠʩ. 2). 
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ʈʠʩ. 1. ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʪʦʢʘʨʥʳʡ ʩʪʘʥʦʢ SKQ-8NC ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʢʨʫʧʥʳʭ ʢʦʨʧʫʩʥʳʭ 

ʜʝʪʘʣʝʡ. ʅʘ ʪʘʢʠʭ ʩʪʘʥʢʘʭ ʧʨʦʚʦʜʷʪʩʷ ʜʣʠʪʝʣʴʥʳʝ ʯʝʨʥʦʚʳʝ ʠ ʯʠʩʪʦʚʳʝ ʦʧʝʨʘʮʠʠ 

 

 

ʈʠʩ. 2. ʃʠʪʝʡʥʳʡ ʮʝʭ ʟʘʚʦʜʘ çʂʘʣʫʞʩʢʠʡ ʜʚʠʛʘʪʝʣʴè. ʇʨʦʮʝʩʩ ʟʘʣʠʚʢʠ ʘʣʶʤʠʥʠʷ  

ʚ ʬʦʨʤʫ ʟʘʛʦʪʦʚʢʠ 

 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʝʡ ʧʨʠʚʦʜʷʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʩʪʨʫʞʢʠ (ʜʦ 60ï70 % ʦʪ ʤʘʩʩʳ ʠʟʥʘʯʘʣʴʥʦʡ ʟʘʛʦʪʦʚʢʠ), ʧʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʙʦʨ, ʩʦʨʪʠʨʦʚʢʫ, ʧʝʨʝʤʝʱʝʥʠʝ ʠ ʧʝʨʝʨʘʙʦʪʢʫ 

ʦʪʭʦʜʦʚ ʤʝʪʘʣʣʦʦʙʨʘʙʦʪʢʠ, ʯʪʦ ʪʘʢʞʝ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʨʘʪ ʠ 

ʩʧʝʮʧʝʨʩʦʥʘʣ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩʦʟʜʘʥʠʷ 
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ʟʘʛʦʪʦʚʢʠ ʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʨʘʥʝʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ 

(ʨʠʩ. 3, 4) ʩʪʘʥʦʚʷʪʩʷ ʥʝʘʢʪʫʘʣʴʥʳʤʠ ʠ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʤʝʩʪʠʪʴ ʠʭ ʥʘ ʩʢʣʘʜ 

ʜʣʠʪʝʣʴʥʦʛʦ ʭʨʘʥʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʨʘʟʙʦʨʢʘ ʜʘʥʥʳʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʢʨʘʡʥʝ 

ʥʝʚʳʛʦʜʥʘ, ʣʠʙʦ ʩʦʚʩʝʤ ʥʝʚʦʟʤʦʞʥʘ, ʧʦʩʣʝ ʯʝʛʦ ʩʦʟʜʘʶʪʩʷ ʥʦʚʳʝ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ. ʀʟʥʦʩ ʠʥʩʪʨʫʤʝʥʪʘ, ʦʩʥʘʩʪʢʠ ʠ ʯʘʩʪʝʡ ʩʪʘʥʢʦʚ ʪʘʢʞʝ ʪʨʝʙʫʶʪ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʠʣʠ ʫʪʠʣʠʟʘʮʠʠ. 

 

 

ʈʠʩ. 3. ɺʠʟʫʘʣʠʟʘʮʠʷ ʜʝʪʘʣʠ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚ ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ 

ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʥʘ ʬʨʝʟʝʨʥʦʤ ʩʪʘʥʢʝ ʚ ʧʨʦʛʨʘʤʤʝ CreoPTC 

 

 

ʈʠʩ. 4. ʆʜʥʘ ʠʟ ʢʦʨʧʫʩʥʳʭ ʜʝʪʘʣʝʡ ʛʘʟʦʪʫʨʙʠʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ 

ʜʣʷ ʝ yʨʘʟʤʝʱʝʥʠʷ ʥʘ ʬʨʝʟʝʨʥʦʤ ʩʪʘʥʢʝ 

 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʜʝʪʘʣʠ ʘʜʜʠʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʥʝʦʙʭʦʜʠʤʘ 3D-ʤʦʜʝʣʴ ʜʝʪʘʣʠ, 

ʩʪʘʥʦʢ ʘʜʜʠʪʠʚʥʦʡ ʧʝʯʘʪʠ ʠ ʧʦʜʭʦʜʷʱʠʡ ʧʦ ʪʨʝʙʦʚʘʥʠʷʤ ʤʝʪʘʣʣʠʯʝʩʢʠʡ 

ʧʦʨʦʰʦʢ. ʂʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚʥʦʩʷʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟ ʟʘʜʝʨʞʢʠ ʠ 
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ʜʦʨʘʙʦʪʘʥʥʳʝ ʜʝʪʘʣʠ ʠʜʫʪ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʟʘʜʝʨʞʢʦʡ. 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʫʩʪʘʥʦʚʦʢ 3D-ʧʝʯʘʪʠ ʧʦʟʚʦʣʷʝʪ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʜʝʪʘʣʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʛʦ ʨʘʟʤʝʨʘ ʠʟ ʘʣʶʤʠʥʠʷ, ʞʘʨʦʧʨʦʯʥʦʡ ʩʪʘʣʠ, ʪʠʪʘʥʘ ʠ ʜʨʫʛʠʭ 

ʩʧʣʘʚʦʚ. ɼʝʪʘʣʴ ʧʦʩʣʝ ʧʝʯʘʪʠ ʤʦʞʝʪ ʪʨʝʙʦʚʘʪʴ ʬʠʥʠʰʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʥʦ ʫʞʝ 

ʩʝʡʯʘʩ ʩʫʱʝʩʪʚʫʶʪ ʚʳʩʦʢʦʪʦʯʥʳʝ ʧʨʠʥʪʝʨʳ, ʩʧʦʩʦʙʥʳʝ ʚʳʜʝʨʞʠʚʘʪʴ 

ʤʠʢʨʦʥʥʫʶ ʪʦʯʥʦʩʪʴ ʜʝʪʘʣʠ ʠ ʤʠʥʠʤʘʣʴʥʫʶ ʰʝʨʦʭʦʚʘʪʦʩʪʴ (ʨʠʩ. 5). 

ɸʜʜʠʪʠʚʥʳʝ ʩʪʘʥʢʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʜʝʪʘʣʠ ʩʣʦʞʥʳʭ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤ ʩ ʤʝʥʴʰʝʡ ʤʘʩʩʦʡ, ʯʝʤ ʰʪʘʤʧʦʚʘʥʥʳʝ ʠ ʣʠʪʳʝ ʜʝʪʘʣʠ. 

ʉʪʨʫʢʪʫʨʘ ʜʝʪʘʣʠ, ʚʳʨʘʱʝʥʥʦʡ ʩ ʧʦʤʦʱʴʶ ɸʊ, ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʦʜʥʦʨʦʜʥʘ 

ʯʝʤ ʚ ʣʠʪʳʭ ʜʝʪʘʣʷʭ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ [3]. 

 

 

ʈʠʩ. 5. ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʦʙʨʘʙʘʪʳʚʘʶʱʠʡ ʮʝʥʪʨ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ 

ʧʨʠʥʪʝʨʘ ʧʝʯʘʪʠ ʤʝʪʘʣʣʦʤ ʠ ʩʪʘʥʢʘ ʬʨʝʟʝʨʥʦʡ ʬʠʥʠʰʥʦʡ ʦʙʨʘʙʦʪʢʠ 

 

ʈʘʙʦʪʘʷ ʠʥʞʝʥʝʨʦʤ-ʪʝʭʥʦʣʦʛʦʤ ʚ ʦʪʜʝʣʝ ʨʘʟʨʘʙʦʪʢʠ ʫʧʨʘʚʣʷʶʱʠʭ 

ʧʨʦʛʨʘʤʤ ʥʘ ʟʘʚʦʜʝ çʂʘʣʫʞʩʢʠʡ ʜʚʠʛʘʪʝʣʴè, ʷ ʤʦʛʫ ʚʠʜʝʪʴ, ʩʢʦʣʴʢʦ ʚʨʝʤʝʥʠ 

ʟʘʥʠʤʘʶʪ ʦʧʝʨʘʮʠʠ ʪʦʢʘʨʥʦʡ ʠ ʬʨʝʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʝʡ ʠ ʢʘʢʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʫʞʢʠ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʙʘʢʘʭ ʚ ʮʝʭʘʭ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ. ʀʟ-ʟʘ ʙʦʣʴʰʦʡ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʟʘʚʦʜʘ ʩʪʘʥʢʠ ʨʘʙʦʪʘʶʪ ʙʝʟ 

ʦʩʪʘʥʦʚʢʠ ʠ ʧʦʵʪʦʤʫ ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʳʡ ʚʪʦʨʦʡ ʜʝʥʴ ʚ ʮʝʭʘ ʪʦʢʘʨʥʦʡ ʠ 

ʬʨʝʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʟʘʝʟʞʘʶʪ ʛʨʫʟʦʚʠʢʠ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʤʝʪʘʣʣʠʯʝʩʢʦʡ 

ʩʪʨʫʞʢʠ ʥʘ ʣʠʪʝʡʥʫʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʧʣʦʱʘʜʢʫ. ʊʘʤ ʩʪʨʫʞʢʫ ʨʘʟʜʝʣʷʶʪ ʧʦ 

ʪʠʧʫ ʤʝʪʘʣʣʘ ʠ ʟʘʪʝʤ ʤʦʛʫʪ ʦʪʧʨʘʚʠʪʴ ʥʘ ʧʝʨʝʧʣʘʚʢʫ ʚʤʝʩʪʝ ʩ ʙʨʘʢʦʚʘʥʥʳʤʠ 

ʣʠʪʳʤʠ ʠ ʰʪʘʤʧʦʚʘʥʥʳʤʠ ʟʘʛʦʪʦʚʢʘʤʠ ʠ ʠʩʧʦʨʯʝʥʥʳʤʠ ʜʝʪʘʣʷʤʠ, ʢʦʪʦʨʳʝ 

ʥʝʚʦʟʤʦʞʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴ. 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤ, ʩʦʟʜʘʥʠʝʤ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʦʡ 

ʢʦʪʦʨʳʭ ʟʘʥʠʤʘʝʪʩʷ ʥʘʰ ʦʪʜʝʣ, ʥʘʧʨʘʚʣʝʥʳ ʥʘ çʦʙʜʠʨʢʫè ʜʝʪʘʣʝʡ ï ʩʲyʤ 

ʣʠʪʴʝʚʳʭ ʠʣʠ ʰʪʘʤʧʦʚʦʯʥʳʭ ʧʨʠʧʫʩʢʦʚ ʜʝʪʘʣʠ. ʕʪʠ ʦʧʝʨʘʮʠʠ ʟʘʥʠʤʘʶʪ ʦʯʝʥʴ 

ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʩʠʣʴʥʦ ʠʟʥʘʰʠʚʘʶʪ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʦʡ ʧʨʠʭʦʜʠʪʩʷ ʯʘʩʪʦ 

ʨʝʤʦʥʪʠʨʦʚʘʪʴ, ʧʨʦʠʟʚʦʜʠʪʴ ʟʘʥʦʚʦ ʠʣʠ ʧʦʢʫʧʘʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʤʦʱʥʦʩʪʠ ʥʘʰʝʛʦ ʟʘʚʦʜʘ ʪʨʘʪʷʪʩʷ ʥʘ 

ʧʨʦʝʢʪʠʨʦʚʢʫ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ 

ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʜʝʪʘʣʠ ʥʘ ʩʪʘʥʦʢ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʚ 2022 ʛʦʜʫ ʟʘʚʦʜ çʂɸɼɺʀè 
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ʧʦʣʫʯʠʣ ʙʦʣʴʰʦʡ ʟʘʢʘʟ ʦʪ ɺʇʂ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʥʘ 

ʤʦʜʝʨʥʠʟʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʫʢʦʚʦʜʩʪʚʦ ʧʨʝʜʧʨʠʷʪʠʷ ʚʢʣʶʯʠʣʦ ʘʜʜʠʪʠʚʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʧʝʨʝʯʝʥʴ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʥʝʜʨʝʥʠʝ ʢʦʪʦʨʳʭ ʩʠʣʴʥʦ 

ʫʩʢʦʨʠʪ ʠ ʫʧʨʦʩʪʠʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚʦʝʥʥʦʡ ʠ ʛʨʘʞʜʘʥʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. ʅʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘ ʥʘʰʝʤ ʧʨʝʜʧʨʠʷʪʠʠ ʜʝʡʩʪʚʫʝʪ ʦʧʳʪʥʳʡ ʮʝʭ, ʚ ʢʦʪʦʨʦʤ 

ʨʘʩʧʦʣʦʞʝʥ ʫʯʘʩʪʦʢ ʩ 3D-ʧʨʠʥʪʝʨʘʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ 

ʧʣʘʩʪʠʢʦʚ. ʀʟʜʝʣʠʷ, ʚʳʨʘʱʠʚʘʝʤʳʝ ʥʘ ʵʪʠʭ ʮʝʥʪʨʘʭ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʧʳʪʥʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ, ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʩʙʦʨʦʢ ʠ ʠʟʜʝʣʠʡ. ʂʨʦʤʝ ʪʦʛʦ, 

ʨʫʢʦʚʦʜʩʪʚʦ ʨʘʩʧʦʨʷʜʠʣʦʩʴ ʥʘʡʪʠ ʠ ʦʙʫʩʪʨʦʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʧʣʦʱʘʜʢʫ 

ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʮʝʥʪʨʦʚ ʘʜʜʠʪʠʚʥʦʡ ʧʝʯʘʪʠ, ʧʨʠʦʙʨʝʪʝʥʠʝ ʧʝʨʚʳʭ ʪʘʢʠʭ       

3D-ʧʨʠʥʪʝʨʦʚ ʦʞʠʜʘʝʪʩʷ ʚ 2026 ʛʦʜʫ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɸʜʜʠʪʠʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ 3D-ʧʝʯʘʪʴ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: https://blog.iqb.ru/additive- manufacturing-basics/.  

2. ɺʳʩʪʘʚʢʘ ʄʝʪʘʣʣʦʦʙʨʘʙʦʪʢʘ 2023 [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: https://www.youtube.com/live/v2LOPky6TdE. 

3. ɸʜʜʠʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʮʠʬʨʦʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʄʝʪʘʣʣʳ, ʩʧʣʘʚʳ, 

ʢʦʤʧʦʟʠʪʳ: ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ // ʅʀʊʋ ʄʀʉʠʉ. ï 2024. 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʘʭ: 

ʄʦʨʦʟʦʚ ɼʘʥʠʠʣ ɸʥʜʨʝʝʚʠʯ ï ʩʪʫʜʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ  çʉʊɸʅʂʀʅè; 

ʄʝʜʦʚ ʈʦʤʘʥ ʆʣʝʛʦʚʠʯ ï ʘʩʧʠʨʘʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ  çʉʊɸʅʂʀʅè; 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ɽʨʤʦʣʘʝʚʘ ʅʘʪʘʣʴʷ ɺʘʜʠʤʦʚʥʘ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ  

çʉʊɸʅʂʀʅè. 
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ʇʆɺʓʐɽʅʀɽ ʕʂʆʃʆɻʀʏɽʉʂʆʁ ʀ ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʆʁ 

ɹɽɿʆʇɸʉʅʆʉʊʀ ɺ ʆʂʈɸʉʆʏʅʆʄ ʎɽʍɽ 

ʄʦʨʦʟʦʚ ʅ. ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ʗʛʦʣʴʥʠʮʝʨ ʆ. ɺ. 

ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʨʘʙʦʪʳ ʦʢʨʘʩʦʯʥʦʛʦ ʮʝʭʘ. 

ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʨʠʩʢʦʚ ʜʣʷ ʟʜʦʨʦʚʴʷ ʨʘʙʦʪʥʠʢʦʚ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʩʥʠʞʝʥʠʶ 

ʚʳʙʨʦʩʦʚ ʣʝʪʫʯʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʧʦʚʳʰʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʨʝʜʣʦʞʝʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʩʥʠʟʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʨʦʜʫ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ, ʦʢʨʘʩʦʯʥʳʡ ʮʝʭ, ʣʝʪʫʯʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʦʭʨʘʥʘ 

ʪʨʫʜʘ. 

 

ɺʚʝʜʝʥʠʝ 

ʆʢʨʘʩʦʯʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʥʦʩʷʪʩʷ ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʦʧʘʩʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʣʘʢʦʢʨʘʩʦʯʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ (ʃʂʄ) ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʜʝʣʝʥʠʝʤ ʣʝʪʫʯʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ (ʃʆʉ), ʪʦʢʩʠʯʥʳʭ ʘʵʨʦʟʦʣʝʡ ʠ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ. ʉʦʛʣʘʩʥʦ 

ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ (ɺʆɿ), ʚ ʩʪʨʘʥʘʭ ʩ ʨʘʟʚʠʪʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʦʢʦʣʦ 18ï20 % ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʚʷʟʘʥʦ ʩ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʠ ʢʨʘʩʠʪʝʣʝʡ. ɺ ʈʦʩʩʠʠ, ʧʦ ʜʘʥʥʳʤ 

ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ, ʙʦʣʝʝ 30 % ʩʣʫʯʘʝʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʭʠʤʠʯʝʩʢʠʡ ʬʘʢʪʦʨ, ʚʢʣʶʯʘʷ ʚʨʝʜʥʳʝ ʚʳʙʨʦʩʳ ʚ ʦʢʨʘʩʦʯʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘʭ. 

ʇʦ ʦʮʝʥʢʘʤ ɽʚʨʦʧʝʡʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʜʦʣʷ 

ʚʳʙʨʦʩʦʚ ʃʆʉ ʦʪ ʦʢʨʘʩʦʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 12ï15 % ʦʪ ʦʙʱʝʛʦ 

ʦʙʲʝʤʘ ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʘʪʤʦʩʬʝʨʳ. ʕʪʠ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʟʘ ʩʯʝʪ ʚʥʝʜʨʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʢʨʘʩʦʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʆʢʨʘʩʦʯʥʳʡ ʮʝʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʯʘʩʪʦʢ, ʦʩʥʘʱʸʥʥʳʡ ʢʘʤʝʨʘʤʠ 

ʦʢʨʘʩʢʠ ʠ ʩʫʰʢʠ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ ʩʪʘʜʠʡ: 

- ʧʦʜʛʦʪʦʚʢʘ ʧʦʚʝʨʭʥʦʩʪʠ (ʦʙʝʟʞʠʨʠʚʘʥʠʝ, ʛʨʫʥʪʦʚʢʘ); 

- ʥʘʥʝʩʝʥʠʝ ʃʂʄ ʤʝʪʦʜʦʤ ʨʘʩʧʳʣʝʥʠʷ; 
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- ʩʫʰʢʘ ʧʦʢʨʳʪʠʷ ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

ʆʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʟʘʛʨʷʟʥʝʥʠʡ ʩʚʷʟʘʥʳ ʩ ʠʩʧʘʨʝʥʠʝʤ ʨʘʩʪʚʦʨʠʪʝʣʝʡ ʠ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʘʵʨʦʟʦʣʝʡ ʧʨʠ ʨʘʩʧʳʣʝʥʠʠ ʢʨʘʩʢʠ. ʈʘʙʦʯʠʝ ʤʝʩʪʘ ʤʘʣʷʨʦʚ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʧʘʨʦʚ ʪʦʣʫʦʣʘ, ʢʩʠʣʦʣʘ, ʘʮʝʪʦʥʘ, ʵʪʠʣʙʝʥʟʦʣʘ ʠ 

ʜʨʫʛʠʭ ʪʦʢʩʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʘ 1 

ɺʦʟʜʝʡʩʪʚʠʝ ʪʦʢʩʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ɺʝʱʝʩʪʚʦ ʆʩʥʦʚʥʦʡ ʵʬʬʝʢʪ ʇɼʂ, ʤʛ/ʤ
3
 

ʊʦʣʫʦʣ ʅʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ 50 

ʂʩʠʣʦʣ 
ʊʦʢʩʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʘ ʜʳʭʘʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ 
50 

ɸʮʝʪʦʥ 
ʈʘʟʜʨʘʞʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʩʣʠʟʠʩʪʳʝ 

ʦʙʦʣʦʯʢʠ 
200 

ʕʪʠʣʙʝʥʟʦʣ ɻʝʧʘʪʦʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ 100 

 

ʇʨʦʙʣʝʤʳ ʠ ʨʠʩʢʠ 
ʆʩʥʦʚʥʳʝ ʨʠʩʢʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʢʨʘʩʦʯʥʦʛʦ ʮʝʭʘ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʯʝʪʳʨʝ ʛʨʫʧʧʳ: ʭʠʤʠʯʝʩʢʠʝ, ʧʦʞʘʨʥʦ-ʚʟʨʳʚʦʦʧʘʩʥʳʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʵʨʛʦʥʦʤʠʯʝʩʢʠʝ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʘ 2 

ʂʘʪʝʛʦʨʠʠ ʨʠʩʢʘ 

ʂʘʪʝʛʦʨʠʷ ʨʠʩʢʘ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʍʠʤʠʯʝʩʢʠʝ 
ɺʦʟʜʝʡʩʪʚʠʝ ʧʘʨʦʚ ʨʘʩʪʚʦʨʠʪʝʣʝʡ, 

ʧʨʝʚʳʰʝʥʠʝ ʇɼʂ 

ʇʦʞʘʨʦ- ʠ ʚʟʨʳʚʦʦʧʘʩʥʳʝ 
ʅʘʢʦʧʣʝʥʠʝ ʧʘʨʦʚ ʃʆʉ, ʨʘʙʦʪʘ 

ʩ ʛʦʨʶʯʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ 
ɺʳʙʨʦʩʳ ʚ ʘʪʤʦʩʬʝʨʫ, ʟʘʛʨʷʟʥʝʥʠʝ 

ʚʦʜʳ ʠ ʧʦʯʚʳ 

ʕʨʛʦʥʦʤʠʯʝʩʢʠʝ 
ɺʳʩʦʢʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʦʨʛʘʥʠʟʤ, 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʤʠʢʨʦʢʣʠʤʘʪ 

 

ʅʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤ ʬʘʢʪʦʨʦʤ ʦʩʪʘʸʪʩʷ ʧʨʝʚʳʰʝʥʠʝ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ (ʇɼʂ) ʚ ʚʦʟʜʫʭʝ ʨʘʙʦʯʝʡ ʟʦʥʳ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʃʆʉ ʚ ʢʘʤʝʨʝ ʦʢʨʘʩʢʠ ʧʨʝʚʳʰʘʶʪ ʥʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ ʚ 2ï3 ʨʘʟʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʧʦʚʳʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ: 

- ʧʝʨʝʭʦʜ ʥʘ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʝ ʠ ʧʦʨʦʰʢʦʚʳʝ ʃʂʄ, ʩʥʠʞʘʶʱʠʝ 

ʚʳʜʝʣʝʥʠʝ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ; 

- ʚʥʝʜʨʝʥʠʝ ʬʠʣʴʪʨʦʚ ʘʜʩʦʨʙʮʠʦʥʥʦʛʦ ʠ ʢʘʪʘʣʠʪʠʯʝʩʢʦʛʦ ʪʠʧʘ ʜʣʷ 
ʫʣʘʚʣʠʚʘʥʠʷ ʃʆʉ; 
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- ʦʨʛʘʥʠʟʘʮʠʷ ʟʘʤʢʥʫʪʦʛʦ ʮʠʢʣʘ ʚʝʥʪʠʣʷʮʠʠ ʩ ʨʝʢʫʧʝʨʘʮʠʝʡ ʚʦʟʜʫʭʘ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʦʢʨʘʩʢʠ, ʤʠʥʠʤʠʟʠʨʫʶʱʠʭ 
ʢʦʥʪʘʢʪ ʨʘʙʦʪʥʠʢʦʚ ʩ ʚʨʝʜʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʡ ʦʯʠʩʪʢʠ ʚʦʟʜʫʭʘ ʧʨʝʜʩʪʘʚʣʝʥ ʚ 

ʪʘʙʣʠʮʝ 3. 

 

ʊʘʙʣʠʮʘ 3 

ʉʨʘʚʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʦʯʠʩʪʢʠ ʚʦʟʜʫʭʘ 

ʊʝʭʥʦʣʦʛʠʷ 
ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʯʠʩʪʢʠ, % 

ɿʘʪʨʘʪʳ ʥʘ 

ʵʢʩʧʣʫʘʪʘʮʠʶ 
ʆʩʦʙʝʥʥʦʩʪʠ 

ɸʜʩʦʨʙʮʠʷ 

(ʫʛʦʣʴʥʳʝ ʬʠʣʴʪʨʳ) 
60ï80 ʉʨʝʜʥʠʝ 

ʅʝʦʙʭʦʜʠʤʘ 

ʨʝʛʝʥʝʨʘʮʠʷ ʩʦʨʙʝʥʪʘ 

ʂʘʪʘʣʠʪʠʯʝʩʢʦʝ 

ʦʢʠʩʣʝʥʠʝ 
90ï95 ɺʳʩʦʢʠʝ 

ɺʳʩʦʢʘʷ ʩʪʝʧʝʥʴ 

ʦʯʠʩʪʢʠ, ʵʥʝʨʛʦʟʘʪʨʘʪʳ 

ʌʦʪʦʢʘʪʘʣʠʟ 85ï90 ʉʨʝʜʥʠʝ 
ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʪʨʝʙʫʝʪ ʋʌ-ʠʟʣʫʯʝʥʠʷ 

ʂʦʤʙʠʥʠʨʦʚʘʥʥʳʝ 

ʩʠʩʪʝʤʳ 
70ï95 ʆʧʪʠʤʘʣʴʥʳʝ 

ɹʘʣʘʥʩ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠ ʟʘʪʨʘʪ 

 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ: 

- ʨʝʛʫʣʷʨʥʳʡ ʣʘʙʦʨʘʪʦʨʥʳʡ ʢʦʥʪʨʦʣʴ ʚʦʟʜʫʭʘ ʨʘʙʦʯʝʡ ʟʦʥʳ; 

- ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʦʭʨʘʥʳ ʪʨʫʜʘ ʠ ʵʢʦʣʦʛʠʠ (ISO 14001 
ʠ ISO 45001); 

- ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʙʝʟʦʧʘʩʥʳʤ ʧʨʠʸʤʘʤ ʨʘʙʦʪʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 
ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ; 

- ʨʘʟʨʘʙʦʪʢʘ ʠʥʩʪʨʫʢʮʠʡ ʠ ʩʪʘʥʜʘʨʪʦʚ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʚʘʨʠʡʥʳʭ 
ʩʠʪʫʘʮʠʡ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʠ ʩʦʮʠʘʣʴʥʳʡ ʵʬʬʝʢʪ 
ɺʥʝʜʨʝʥʠʝ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪ: 

- ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʦʚ (ʩʥʠʞʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʃʆʉ ʚ 
ʚʦʟʜʫʭʝ ʨʘʙʦʯʝʡ ʟʦʥʳ ʥʘ 40ï60 %); 

- ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʘʩʪʚʦʨʠʪʝʣʝʡ; 

- ʩʥʠʞʝʥʠʝ ʚʳʙʨʦʩʦʚ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ ʥʘ 50ï70 %; 

- ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʦʚʨʝʤʝʥʥʳʤ ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ; 

- ʩʦʢʨʘʱʝʥʠʝ ʨʘʩʭʦʜʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʰʪʨʘʬʦʚ ʠ 
ʟʘʪʨʘʪ ʥʘ ʚʝʥʪʠʣʷʮʠʶ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʥʠʞʝʥʠʠ 

ʨʘʩʭʦʜʦʚ ʥʘ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʠ ʧʨʦʜʣʝʥʠʠ ʩʨʦʢʘ ʩʣʫʞʙʳ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʉʦʮʠʘʣʴʥʳʡ ʵʬʬʝʢʪ ʚʳʨʘʞʘʝʪʩʷ ʚ ʨʦʩʪʝ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ 

ʫʩʣʦʚʠʷʤʠ ʪʨʫʜʘ ʠ ʩʥʠʞʝʥʠʠ ʪʝʢʫʯʝʩʪʠ ʢʘʜʨʦʚ (ʪʘʙʣ. 4). 
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ʊʘʙʣʠʮʘ 4 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 

ʇʦʢʘʟʘʪʝʣʴ ɼʦ ʚʥʝʜʨʝʥʠʷ ʇʦʩʣʝ ʚʥʝʜʨʝʥʠʷ 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʃʆʉ ʚ ʚʦʟʜʫʭʝ, ʤʛ/ʤį 120ï150 50ï60 

ʂʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʝʚ ʧʨʦʬʟʘʙʦʣʝʚʘʥʠʡ, % 12 5 

ɺʳʙʨʦʩʳ ʃʆʉ ʚ ʘʪʤʦʩʬʝʨʫ, ʪ/ʛʦʜ 25 10 

ɿʘʪʨʘʪʳ ʥʘ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ, % 100 80 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʦʚʳʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʦʢʨʘʩʦʯʥʦʤ ʮʝʭʝ ʚʦʟʤʦʞʥʦ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤ 

ʧʨʠʤʝʥʝʥʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ. ɿʘʨʫʙʝʞʥʳʡ ʦʧʳʪ 

ʧʦʜʪʚʝʨʞʜʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʨʝʭʦʜʘ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʚʢʣʶʯʘʷ ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʦʢʨʘʩʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʃʂʄ. ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʤʝʨʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʩʥʠʞʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʟʜʦʨʦʚʴʝ ʨʘʙʦʪʥʠʢʦʚ ʠ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʠʧʦʚʳʭ 

ʨʝʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʯʝʣʦʚʝʢʦ- ʠ ʧʨʠʨʦʜʦʟʘʱʠʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɿʦʣʦʪʦʚ ʖ.ɸ., ʈʝʟʥʠʢʦʚʘ ʅ.ʀ. ʕʢʦʣʦʛʠʷ ʠ ʦʭʨʘʥʘ ʪʨʫʜʘ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ï ʄ.: ɸʢʘʜʝʤʠʷ, 2019. 

2. ɻʆʉʊ 12.1.005ï88. ʆʙʱʠʝ ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʚʦʟʜʫʭʫ ʨʘʙʦʯʝʡ ʟʦʥʳ // ʉʇʉ çʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩè. 

3. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ˉ 7-ʌɿ ʦʪ 10.01.2002 çʆʙ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳè // ʉʇʉ çʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩè. 

4. ISO 14001:2015. Environmental management systems ï Requirements with 

guidance for use [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.iso.org/standard/60857.html. 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʝ: 

ʄʦʨʦʟʦʚ ʅʠʢʠʪʘ ɸʥʪʦʥʦʚʠʯ ï ʩʪʫʜʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ʗʛʦʣʴʥʠʮʝʨ ʆʣʴʛʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ 

çʉʊɸʅʂʀʅè. 
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ʅɽɻɸʊʀɺʅʆɽ ɺʆɿɼɽʁʉʊɺʀɽ ʅɸ ʆʂʈʋɾɸʖʑʋʖ ʉʈɽɼʋ 

ʇʆʊʈɽɹʃɽʅʀʗ ʀ ʆʊʍʆɼʆɺ ʇʈʀ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆʄ 

ʇʈʆʎɽʉʉɽ ʊʆʂɸʈʅʆʁ ʆɹʈɸɹʆʊʂʀ 

ʄʷʢʦʪʥʠʢʦʚʘ ʄ. ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʪ.ʥ., ʧʨʦʬ. ʐʚʘʨʮʙʫʨʛ ʃ. ʕ. 

ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝʧʨʠʯʠʥʳ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʪʦʢʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʯʝʣʦʚʝʢʘ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʧʦʪʨʝʙʣʝʥʠʝ ʠ ʦʪʭʦʜʳ ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʪʦʢʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ 

ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʪʭʦʜʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʪʨʝʙʣʝʥʠʝ, ʦʪʭʦʜʳ, ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʪʭʦʜʦʚ, 

ʚʣʠʷʥʠʝ. 

 

ʊʦʢʘʨʥʘʷ ʦʙʨʘʙʦʪʢʘ ï ʵʪʦ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʬʦʨʤʠʨʫʶʪʩʷ ʠʟʜʝʣʠʷ ʢʨʫʛʣʦʡ ʠʣʠ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ. 

ʇʨʠ ʪʦʢʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʥʝʠʟʙʝʞʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʦʪʭʦʜʦʚ, ʪʘʢʠʝ ʢʘʢ 

ʩʪʨʫʞʢʘ, ʤʝʪʘʣʣʠʯʝʩʢʘʷ ʧʳʣʴ, ʩʤʘʟʦʯʥʦ-ʦʭʣʘʞʜʘʶʱʘʷ ʞʠʜʢʦʩʪʴ, ʟʘʛʨʷʟʥʝʥʥʘʷ 

ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʯʘʩʪʠʮʘʤʠ ʠ ʦʩʪʘʪʢʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʕʪʠ ʦʪʭʦʜʳ 

ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʦʡ ʫʪʠʣʠʟʘʮʠʠ ʟʘʛʨʷʟʥʷʶʪ ʚʦʟʜʫʭ, ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ ʧʦʯʚʫ, ʘ 

ʪʘʢʞʝ ʥʘʥʦʩʷʪ ʚʨʝʜ ʯʝʣʦʚʝʯʝʩʢʦʤʫ ʦʨʛʘʥʠʟʤʫ ʚʳʟʳʚʘʷ ʜʨʫʛʠʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

ɼʣʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚʳʩʦʢʠʭ ʫʨʦʚʥʝʡ ʚʠʙʨʘʮʠʠ ʠ ʰʫʤʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ʊʘʢʞʝ ʧʨʠʩʫʪʩʪʚʠʝ ʧʳʣʠ ʠ ʘʵʨʦʟʦʣʝʡ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʪʦʢʘʨʥʦʡ 

ʦʙʨʘʙʦʪʢʠ, ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʠ ʜʨʫʛʠʝ ʧʨʦʙʣʝʤʳ ʩ 

ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʫ ʨʘʙʦʪʥʠʢʦʚ. 

ʈʝʘʣʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʤʝʭʘʥʦʦʙʨʘʙʦʪʢʠ ʥʘ ʪʦʢʘʨʥʦʤ 

ʩʪʘʥʢʝ ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʥʘ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. ʕʪʘ ʩʚʷʟʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʯʝʨʝʟ ʧʦʪʨʝʙʣʝʥʠʝ ʠ ʦʪʭʦʜʳ (ʨʠʩ. 1). 

ʇʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʨʠ ʨʘʙʦʪʝ ʣʶʙʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʕʪʘ ʵʥʝʨʛʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʙʦʪʫ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʩʪʘʥʢʘ ʠ, ʙʫʜʫʯʠ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʡ ʚ ʤʝʭʘʥʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʣ 

ʨʝʟʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʨʝʟʘʥʠʷ. 

ɼʦʙʳʯʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ (ʥʝʬʪʠ, ʛʘʟʘ ʠ ʫʛʣʷ), ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʠʭ 

ʩʞʠʛʘʥʠʝ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚʳʟʳʚʘʝʪ ʚʳʜʝʣʝʥʠʝ ʚ 

ʘʪʤʦʩʬʝʨʫ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʤʠʢʨʦʯʘʩʪʠʮ ʧʳʣʠ. ʊʘʢʞʝ 

ʧʨʦʠʩʭʦʜʠʪ ʚʳʙʨʦʩ ʦʧʘʩʥʳʭ ʚʝʱʝʩʪʚ ʠ ʛʘʟʦʚ (ʩʝʨʥʠʩʪʳʡ ʘʥʛʠʜʨʠʜ, ʦʢʩʠʜʳ 

ʘʟʦʪʘ ʠ ʤʝʪʘʣʣʳ). ʆʥʠ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʚʦʟʜʫʰʥʦʡ ʠ ʚʦʜʥʦʡ ʩʨʝʜʘʭ, ʘ 
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ʪʘʢʞʝ ʧʦʯʚʝ, ʚʳʟʳʚʘʷ ʢʠʩʣʦʪʥʳʝ ʜʦʞʜʠ, ʟʘʛʨʷʟʥʝʥʠʝ ʨʝʢ ʠ ʩʤʝʨʪʴ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

 

 
ʈʠʩ. 1. ɺʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʪʦʢʘʨʥʦʡ ʦʙʨʘʙʦʪʢʝ 

ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ 
 

ʇʨʠ ʪʦʢʘʨʥʦʡ ʦʙʨʘʙʦʪʢʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʞʝ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ ʠʭ 

ʧʨʦʠʟʚʦʜʥʳʝ, ʪʘʢʠʝ ʢʘʢ ʤʝʪʘʣʣʳ, ʧʣʘʩʪʤʘʩʩʳ, ʨʘʟʣʠʯʥʳʝ ʧʦʨʦʜʳ ʜʨʝʚʝʩʠʥʳ. 

ɼʦʙʳʯʘ ʵʪʠʭ ʤʘʪʝʨʠʘʣʦʚ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ: 

¶ ɺʳʨʫʙʢʘ ʣʝʩʦʚ: ʟʘʛʦʪʦʚʢʘ ʜʨʝʚʝʩʠʥʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘʛʦʪʦʚʦʢ ʠ 

ʜʝʪʘʣʝʡ ʩʪʘʥʢʦʚ; 

¶ ɼʦʙʳʯʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ: ʤʝʪʘʣʣʳ ʜʦʙʳʚʘʶʪʩʷ ʦʪʢʨʳʪʳʤ ʠʣʠ 
ʧʦʜʟʝʤʥʳʤ ʩʧʦʩʦʙʦʤ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʨʫʰʝʥʠʶ ʣʘʥʜʰʘʬʪʦʚ ʠ ʟʘʛʨʷʟʥʝʥʠʶ 

ʚʦʜʳ ʠ ʚʦʟʜʫʭʘ. 

ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʨʘʙʦʪʳ ʪʦʢʘʨʥʦʛʦ ʩʪʘʥʢʘ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʳ ʚ 

ʢʘʯʝʩʪʚʝ ʦʭʣʘʞʜʘʶʱʝʡ ʩʨʝʜʳ ʜʣʷ ʩʘʤʦʛʦ ʩʪʘʥʢʘ ʠ ʜʣʷ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ɺʦʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʤʘʟʦʯʥʦ-

ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ (ʉʆɾ) ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ, ʪʝʧʣʦʚʦʝ ʨʘʟʣʦʞʝʥʠʝ 

ʢʦʪʦʨʦʡ ʚʳʟʳʚʘʝʪ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʢʦʤʧʦʥʝʥʪʘʤʠ ʉʆɾ. 

ʉʦʛʣʘʩʥʦ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ ʥʦʨʤʘʤ ʧʦ ʨʘʟʤʝʱʝʥʠʶ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʷʭ ʧʨʝʜʧʨʠʷʪʠʷ, ʜʦʣʞʥʳ ʙʳʪʴ 

ʟʘʣʦʞʝʥʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ʕʪʦʪ ʘʩʧʝʢʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʧʣʦʱʘʜʴ, ʢʦʪʦʨʫʶ ʟʘʥʠʤʘʝʪ ʧʨʝʜʧʨʠʷʪʠʝ. 
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ɺʩʣʝʜʩʪʚʠʝ ʥʝʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʩʪʘʥʢʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ ʪʘʢʞʝ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʣʦʞʥʷʝʪʩʷ ʣʦʛʠʩʪʠʢʘ ʧʨʝʜʧʨʠʷʪʠʷ, ʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ 

ʪʨʘʥʩʧʦʨʪʥʳʝ ʨʘʩʭʦʜʳ ʠ ʚʳʙʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʝʨʝʤʝʱʝʥʠʝʤ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʂʚʘʣʠʬʠʢʘʮʠʷ ʠ ʦʧʳʪ ʨʘʙʦʪʳ ʧʝʨʩʦʥʘʣʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʨʝʘʣʠʟʘʮʠʶ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʪʦʢʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ 

ʨʘʙʦʪʫ ʥʘ ʭʦʣʦʩʪʦʤ ʭʦʜʫ ʠʣʠ ʩ ʯʨʝʟʤʝʨʥʳʤʠ ʥʘʛʨʫʟʢʘʤʠ ï ʵʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪ ʧʦʪʨʝʙʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʠ ʩʥʠʞʘʝʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʪʘʥʢʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʟʘʪʨʘʪʳ ʨʝʩʫʨʩʦʚ. 

ʏʪʦʙʳ ʩʥʠʟʠʪʴ ʚʣʠʷʥʠʝ ʵʪʦʛʦ ʘʩʧʝʢʪʘ ʩʣʝʜʫʝʪ ʦʙʫʯʘʪʴ ʠ ʧʦʚʳʰʘʪʴ 

ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ: ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʠʪʴ ʠʥʩʪʨʫʢʪʘʞʠ, ʢʫʨʩʳ 

ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʨʘʚʠʣʴʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʪʘʥʢʦʚ, ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʨʘʙʦʪʳ, ʧʦʚʳʰʝʥʠʝ ʩʪʝʧʝʥʠ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʠ ʵʢʦʥʦʤʠʠ 

ʵʥʝʨʛʠʠ. 

ʈʘʙʦʪʘ ʪʦʢʘʨʥʦʛʦ ʩʪʘʥʢʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʢʘʢ ʫʢʘʟʳʚʘʣʦʩʴ ʚʳʰʝ, 

ʧʦʪʨʝʙʣʝʥʠʝ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʦʪʭʦʜʦʚ. 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʪʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʷ ʪʨʝʥʠʷ 

(ʨʠʩ. 2). 

 

 

ʈʠʩ. 2. ʅʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʪʨʝʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 
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ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʦʢʘʨʥʳʭ ʩʪʘʥʢʦʚ ʦʙʨʘʟʫʶʪʩʷ ʪʚʸʨʜʳʝ ʦʪʭʦʜʳ. 

ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: ʩʪʨʫʞʢʘ ʠ ʚʟʚʝʩʠ-ʧʨʠʤʝʩʠ ʤʘʪʝʨʠʘʣʦʚ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʜʝʪʘʣʝʡ; ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʡ ʣʦʤ; ʰʣʘʢʠ; ʟʦʣʘ; ʧʨʦʯʠʝ ʦʩʘʜʢʠ ʠ ʧʳʣʴ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʪʦʢʘʨʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʦʙʨʘʟʫʶʪʩʷ ʞʠʜʢʠʝ ʦʪʭʦʜʳ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʉʆɾ 

ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʝʝ ʫʪʠʣʠʟʘʮʠʠ ʧʦʩʣʝ ʠʩʪʝʯʝʥʠʷ ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʂ ʚʨʝʜʥʳʤ ʛʘʟʦʦʙʨʘʟʥʳʤ ʦʪʭʦʜʘʤ, ʦʙʨʘʟʫʶʱʠʤʩʷ ʧʨʠ ʨʘʙʦʪʝ ʪʦʢʘʨʥʳʭ 

ʩʪʘʥʢʦʚ, ʦʪʥʦʩʷʪ ʤʘʩʣʷʥʳʡ ʪʫʤʘʥ ʠ ʧʨʦʜʫʢʪʳ ʪʝʧʣʦʚʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʉʆɾ, 

ʢʦʪʦʨʳʝ ʟʘʛʨʷʟʥʷʶʪ ʚʦʟʜʫʭ ʨʘʙʦʯʝʡ ʟʦʥʳ ʭʠʤʠʯʝʩʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʤʠ ʯʘʩʪʦ ʩʫʱʝʩʪʚʝʥʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʯʝʣʦʚʝʢʘ. 

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʪʦʢʘʨʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʚʦʟʥʠʢʘʶʪ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʦʪʭʦʜʳ ʵʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʠʙʨʘʮʠʠ ʠ ʰʫʤ, 

ʪʝʧʣʦʚʳʝ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʦʪʭʦʜʳ. 

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʜʝʪʘʣʠ ʥʘ ʪʦʢʘʨʥʦʤ ʩʪʘʥʢʝ ʦʙʨʘʟʫʝʪʩʷ ʰʫʤ. ʆʥ ʷʚʣʷʝʪʩʷ 

ʟʚʫʢʦʚʳʤʠ ʚʦʣʥʘʤʠ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʚ 

ʟʫʙʯʘʪʳʭ ʧʝʨʝʜʘʯʘʭ ʠʟ-ʟʘ ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʷ; ʥʝʨʘʚʥʦʤʝʨʥʦʡ 

ʥʘʛʨʫʟʢʠ ʥʘ ʧʦʜʰʠʧʥʠʢʠ ʢʘʯʝʥʠʷ; ʜʠʥʘʤʠʯʝʩʢʠʭ ʫʜʘʨʦʚ ʰʘʨʠʢʦʚ ʠʣʠ ʨʦʣʠʢʦʚ 

ʦ ʥʝʨʦʚʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʙʝʛʦʚʳʭ ʜʦʨʦʞʝʢ ʥʘʨʫʞʥʦʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʣʝʮ 

ʧʦʜʰʠʧʥʠʢʦʚ. 

ʅʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʩʨʝʟʘʥʠʷ ʩʪʨʫʞʢʠ, ʚʠʙʨʘʮʠʠ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, 

ʠʟʤʝʥʝʥʠʝ ʩʚʦʡʩʪʚ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ï ʚʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʠʤʧʫʣʴʩʥʳʭ ʩʠʣ, ʛʝʥʝʨʠʨʫʶʱʠʭ ʰʫʤ. ʉʘʤ ʧʨʦʮʝʩʩ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʞʢʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʜʘʨʥʳʤʠ ʠ ʚʠʙʨʘʮʠʦʥʥʳʤʠ 

ʷʚʣʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʰʫʤʘ. ʍʘʨʘʢʪʝʨ ʰʫʤʘ ʟʘʚʠʩʠʪ ʦʪ 

ʚʠʜʘ ʩʪʨʫʞʢʠ (ʩʧʣʦʰʥʘʷ, ʧʨʝʨʳʚʠʩʪʘʷ, ʣʦʤʢʘʷ). ʃʶʙʳʝ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʚ 

ʬʦʨʤʝ ʠʣʠ ʩʦʩʪʦʷʥʠʠ ʠʥʩʪʨʫʤʝʥʪʘ, ʠʣʠ ʜʝʪʘʣʠ (ʟʘʜʠʨʳ, ʪʨʝʱʠʥʳ, 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ) ʫʩʠʣʠʚʘʶʪ ʚʠʙʨʘʮʠʠ ʠ ʰʫʤ. 

ʇʨʠ ʨʘʙʦʪʝ ʪʦʢʘʨʥʦʛʦ ʩʪʘʥʢʘ ʦʙʨʘʟʫʝʪʩʷ ʚʠʙʨʘʮʠʷ ʠʟ-ʟʘ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʳ ʚʦ ʚʨʘʱʘʶʱʠʭʩʷ ʯʘʩʪʷʭ (ʰʧʠʥʜʝʣʴ, ʧʘʪʨʦʥ). ʉʘʤ ʧʨʦʮʝʩʩ 

ʨʝʟʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʥʝʢʦʨʨʝʢʪʥʦʤ ʚʳʙʦʨʝ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ, ʩʦʟʜʘʝʪ 

ʚʠʙʨʘʮʠʠ. 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʪʦʢʘʨʥʦʛʦ ʩʪʘʥʢʘ ʦʙʨʘʟʫʝʪʩʷ ʠʟ-ʟʘ ʨʘʙʦʪʳ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʩʪʘʥʢʦʤ, ʪʘʢʠʝ ʢʘʢ ʯʘʩʪʦʪʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ. ʇʨʦʚʦʜʢʘ ʠ ʢʘʙʝʣʠ, 

ʧʦʜʢʣʶʯʝʥʥʳʝ ʢ ʩʪʘʥʢʫ, ʤʦʛʫʪ ʠʟʣʫʯʘʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ, ʦʩʦʙʝʥʥʦ 

ʧʨʠ ʚʳʩʦʢʦʡ ʩʠʣʝ ʪʦʢʘ. 

ʂ ʦʪʭʦʜʘʤ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʟʘʚʦʜʦʚ ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴ ʠ ʪʝʧʣʦʚʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ (ʚʪʦʨʠʯʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ), ʢʦʪʦʨʦʝ ʦʙʨʘʟʫʝʪʩʷ ʚ 

ʦʩʥʦʚʥʦʤ ʚ ʧʦʜʰʠʧʥʠʢʘʭ, ʥʘʧʨʘʚʣʷʶʱʠʭ ʠ ʜʨʫʛʠʭ ʧʦʜʚʠʞʥʳʭ ʯʘʩʪʷʭ ʩʪʘʥʢʘ ʚ 

ʚʠʜʝ ʪʝʧʣʘ ʦʙʨʘʟʫʶʱʠʭʩʷ ʛʘʟʦʚ, ʚʩʣʝʜʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʘʛʨʝʚʘ ʠ 

ʦʭʣʘʞʜʝʥʠʷ ʫʩʪʘʥʦʚʦʢ ʠ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʇʨʦʮʝʩʩ ʨʝʟʘʥʠʷ ï 

ʵʢʟʦʪʝʨʤʠʯʝʩʢʠʡ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʡʩʷ ʚʳʜʝʣʝʥʠʝʤ ʪʝʧʣʘ. ʏʘʩʪʴ ʪʝʧʣʘ ʫʭʦʜʠʪ ʩ 

ʩʪʨʫʞʢʦʡ, ʯʘʩʪʴ ï ʥʘʛʨʝʚʘʝʪ ʟʘʛʦʪʦʚʢʫ ʠ ʠʥʩʪʨʫʤʝʥʪ. ʈʘʙʦʪʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ 
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ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʤʝʭʘʥʠʯʝʩʢʫʶ, ʧʨʠ 

ʵʪʦʤ ʯʘʩʪʴ ʵʥʝʨʛʠʠ ʪʝʨʷʝʪʩʷ ʚ ʚʠʜʝ ʪʝʧʣʘ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɹʝʣʦʚ ʉ. ɺ., ɹʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʉʧʨʘʚʦʯʥʠʢ. ï 

ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1985. ï 449 ʩ. 

2. ʐʚʘʨʮʙʫʨʛ ʃ.ʕ. ʊʨʠʙʦʵʢʦʣʦʛʠʷ: ʣʝʢʮʠʠ // ʕʣʝʢʪʨʦʥʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ 

ʩʨʝʜʘ ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: https://edu.stankin.ru/. 

3. ɻʦʛʫʘʜʟʝ ʄ.ɻ. ʉʥʠʞʝʥʠʝ ʰʫʤʘ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ ʦʧʝʨʘʪʦʨʦʚ 

ʩʧʝʮʠʘʣʴʥʳʭ ʨʘʩʪʦʯʥʳʭ ʠ ʦʩʝʪʦʢʘʨʥʳʭ ʩʪʘʥʢʦʚ: ʘʚʪʦʨʝʬʝʨʘʪ 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://viewer.rusneb.ru/ru/000199_000009_010250846?page=1&rotate=0&t

heme=white (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 12.09.2025 ʛ.).  

4. ʃʠʧʘʝʚ ɸ.ɸ. ʆʪʭʦʜʳ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ // ʋʧʨʘʚʣʝʥʠʝ ʪʝʭʥʦʩʬʝʨʦʡ. ï 

2014. ï ˉ 4. ï ʉ. 389ï402. 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʝ: 

ʄʷʢʦʪʥʠʢʦʚʘ ʄʘʨʠʷ ʉʝʨʛʝʝʚʥʘ ï ʩʪʫʜʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ  

çʉʊɸʅʂʀʅè. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ʐʚʘʨʮʙʫʨʛ ʃʝʦʥʠʜ ʕʬʨʘʠʤʦʚʠʯ ï ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʠʡ 

ʢʘʬʝʜʨʦʡ ʀʅʕɹ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ  çʉʊɸʅʂʀʅè. 
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ʆɹɽʉʇɽʏɽʅʀɽ ɹɽɿʆʇɸʉʅʆʉʊʀ ʈɸɹʆʊʅʀʂʆɺ 

ʇʈʀ ɺʆɿɼɽʁʉʊɺʀʀ ʐʋʄɸ ɺ ʈɽʄʆʅʊʅʆʄ ʎɽʍɽ 

ʅʝʤʯʝʥʢʦ ɸ. ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ʀʚʘʥʦʚʘ ʅ. ɸ. 

ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʘʢʪʫʘʣʴʥʘʷ ʧʨʦʙʣʝʤʘ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʛʦ 

ʰʫʤʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʪ ʧʝʩʢʦʩʪʨʫʡʥʦʡ ʢʘʤʝʨʳ ʥʘ ʧʨʠʤʝʨʝ ʨʝʤʦʥʪʥʦʛʦ ʮʝʭʘ 

ʤʦʪʦʨʚʘʛʦʥʥʦʛʦ ʜʝʧʦ çʃʦʙʥʷè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʰʫʤ, ʩʨʝʜʩʪʚʘ ʠ ʤʝʪʦʜʳ ʟʘʱʠʪʳ, 

ʧʝʩʢʦʩʪʨʫʡʥʘʷ ʢʘʤʝʨʘ. 

 

ɸʢʫʩʪʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ (ʰʫʤ) ï ʵʪʦ ʢʦʣʝʙʘʥʠʷ ʫʧʨʫʛʦʡ ʩʨʝʜʳ, 

ʚʢʣʶʯʘʶʱʠʝ ʩʣʳʰʠʤʳʝ ʠ ʥʝʩʣʳʰʠʤʳʝ ʟʚʫʢʠ. ʐʫʤ ï ʵʪʦ ʘʧʝʨʠʦʜʠʯʝʩʢʠʝ 

ʟʚʫʢʠ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʯʘʩʪʦʪʳ, ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʚʦʩʧʨʠʥʠʤʘʝʤʳʝ 

ʯʝʣʦʚʝʢʦʤ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʰʫʤ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʟʚʫʢʦʚ, ʚʳʟʳʚʘʶʱʠʭ 

ʥʝʧʨʠʷʪʥʳʝ ʦʱʫʱʝʥʠʷ ʫ ʨʘʙʦʪʥʠʢʦʚ. ʆʥ ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʪʨʘʥʩʧʦʨʪʘ, 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʠʩʪʝʤ ʚʝʥʪʠʣʷʮʠʠ, ʧʥʝʚʤʦ- ʠ ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ, ʘ ʪʘʢʞʝ ʠʟ-ʟʘ 

ʚʠʙʨʘʮʠʠ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʰʫʤʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʘʥʘʣʠʟʝ ʝʛʦ 

ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʚʨʝʤʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʠ ʧʨʠʯʠʥ ʝʛʦ ʧʦʷʚʣʝʥʠʷ (ʨʠʩ. 1). 

ʐʫʤ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʦʨʛʘʥʠʟʤ, ʫʛʥʝʪʘʷ ʮʝʥʪʨʘʣʴʥʫʶ ʥʝʨʚʥʫʶ 

ʩʠʩʪʝʤʫ, ʥʘʨʫʰʘʷ ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʠ ʩʧʦʩʦʙʩʪʚʫʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʤ 

ʟʘʙʦʣʝʚʘʥʠʷʤ. 

ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʰʫʤʘ ʩʚʳʰʝ 80 ʜɹ ʚʦʟʤʦʞʥʦ ʫʭʫʜʰʝʥʠʝ 

ʩʣʫʭʘ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʪʫʛʦʫʭʦʩʪʴ. 

ɺ ʈʦʩʩʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʪʫʛʦʫʭʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 9ï12 % ʦʪ ʚʩʝʭ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʟʘʥʠʤʘʝʪ ʪʨʝʪʴʝ ʤʝʩʪʦ. 

ʆʨʛʘʥʠʟʤ ʧʦ-ʨʘʟʥʦʤʫ ʨʝʘʛʠʨʫʝʪ ʥʘ ʨʘʟʣʠʯʥʳʝ ʫʨʦʚʥʠ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ 

(ʪʘʙʣ. 1). 

ɼʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ʰʫʤʘ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴʶ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʚʳʧʦʣʥʷʝʤʦʡ ʨʘʙʦʪʳ ʠ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 60ï79 ʜɹɸ. 

ʇʨʝʚʳʰʝʥʠʝ ʵʪʠʭ ʟʥʘʯʝʥʠʡ ʩʚʷʟʘʥʦ ʩ ʨʠʩʢʦʤ ʧʦʪʝʨʠ ʩʣʫʭʘ. ʅʘʧʨʠʤʝʨ, ʧʨʠ 

ʰʫʤʝ 85 ʜɹɸ ʫ 5 % ʨʘʙʦʪʥʠʢʦʚ ʤʦʞʝʪ ʨʘʟʚʠʪʴʩʷ ʪʫʛʦʫʭʦʩʪʴ. ʕʪʦʪ ʧʨʦʮʝʥʪ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʨʦʩʪʦʤ ʫʨʦʚʥʷ ʰʫʤʘ: 10 % ʧʨʠ 90 ʜɹɸ, 12 % ʧʨʠ 100 ʜɹɸ ʠ 

34 % ʧʨʠ 110 ʜɹɸ. 
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ʈʠʩ. 1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʰʫʤʘ 
 

ʊʘʙʣʠʮʘ 1 

ʋʨʦʚʝʥʴ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʰʫʤʘ 

ʋʨʦʚʝʥʴ ʟʚʫʢʦʚʦʛʦ 

ʜʘʚʣʝʥʠʷ ʰʫʤʘ, ʜɹ 
ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ ʯʝʣʦʚʝʢʘ 

30ï40 ʜɹ ʇʨʠʚʳʯʝʥ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʥʝ ʙʝʩʧʦʢʦʠʪ ʝʛʦ 

40ï70 ʜɹ 

ɺ ʫʩʣʦʚʠʷʭ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʩʦʟʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʥʘʛʨʫʟʢʫ ʥʘ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ, ʚʳʟʳʚʘʝʪ ʫʭʫʜʰʝʥʠʝ 

ʩʘʤʦʯʫʚʩʪʚʠʷ, ʧʨʠ ʜʣʠʪʝʣʴʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʠʯʠʥʦʡ ʥʝʨʚʦʟʦʚ 

ɺʳʰʝ 75 ʜɹ ʄʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ çʪʫʛʦʫʭʦʩʪʠè 

ʉʚʳʰʝ 140 ʜɹ ɺʦʟʤʦʞʝʥ ʨʘʟʨʳʚ ʙʘʨʘʙʘʥʥʳʭ ʧʝʨʝʧʦʥʦʢ, ʢʦʥʪʫʟʠʷ 

ɹʦʣʝʝ 160 ʜɹ ʉʤʝʨʪʴ  

 

ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʰʫʤʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʪʨʝʙʫʝʪ ʧʨʠʤʝʥʝʥʠʷ ʮʝʣʦʛʦ ʨʷʜʘ 

ʤʝʨ, ʦʪ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʜʦ ʤʝʜʠʮʠʥʩʢʠʭ, ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ. 

ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ: ʢʦʣʣʝʢʪʠʚʥʳʝ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ (ʨʠʩ. 2). 

ʂ ʩʨʝʜʩʪʚʘʤ ʢʦʣʣʝʢʪʠʚʥʦʡ ʟʘʱʠʪʳ ʦʪʥʦʩʷʪʩʷ: ʘʢʫʩʪʠʯʝʩʢʠʝ, ʘʨʭʠʪʝʢʪʫʨʥʦ-

ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ (ʨʠʩ. 3). 

ʂ ʩʨʝʜʩʪʚʘʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʦʪʥʦʩʷʪʩʷ: ʥʘʫʰʥʠʢʠ, ʚʢʣʘʜʳʰʠ, 

ʰʣʝʤʳ (ʨʠʩ. 4). 
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ʈʠʩ. 2. ʉʧʦʩʦʙʳ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʰʫʤʘ 
 

 

ʈʠʩ. 3. ʄʝʪʦʜʳ ʢʦʣʣʝʢʪʠʚʥʦʡ ʟʘʱʠʪʳ ʦʪ ʰʫʤʘ 
 

 
ʈʠʩ. 4. ʉʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʦʪ ʰʫʤʘ 
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ɺ ʮʝʭʝ ʊʈ-3 ʤʦʪʦʨʚʘʛʦʥʥʦʛʦ ʜʝʧʦ çʃʦʙʥʷè ʨʘʩʧʦʣʦʞʝʥ ʫʯʘʩʪʦʢ, 

ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʡʩʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʨʝʤʦʥʪʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʅʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʚʳʧʦʣʥʷʶʪʩʷ ʧʣʘʥʦʚʳʝ ʨʘʙʦʪʳ ʧʦ 

ʧʦʜʜʝʨʞʘʥʠʶ ʚ ʠʩʧʨʘʚʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʢʣʶʯʝʚʳʭ ʫʟʣʦʚ 

ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʚʢʣʶʯʘʷ ʪʷʛʦʚʫʶ ʠ ʭʦʜʦʚʫʶ ʯʘʩʪʠ, ʘʚʪʦʪʦʨʤʦʟʥʦʡ 

ʩʠʩʪʝʤʳ ʠ ʢʫʟʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʵʣʝʢʪʨʦʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ (ʨʠʩ. 5). 

 

 

ʈʠʩ. 5. ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʫʯʘʩʪʢʘ ʚ ʮʝʭʝ ʊʈ-3 
 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʰʫʤʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʫʯʘʩʪʢʝ ʷʚʣʷʝʪʩʷ ʧʝʩʢʦʩʪʨʫʡʥʘʷ 

ʢʘʤʝʨʘ. ʕʪʦ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʠʟʜʝʣʠʡ ʢ ʧʦʢʨʘʩʢʝ ʠ ʜʨʫʛʠʤ ʚʠʜʘʤ ʦʙʨʘʙʦʪʢʠ (ʫʜʘʣʝʥʠʝ ʨʞʘʚʯʠʥʳ, ʟʘʫʩʝʥʮʝʚ 

ʠ ʪ.ʜ.). ʆʜʥʘʢʦ ʝʸ ʨʘʙʦʪʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʰʫʤʘ, ʯʪʦ ʤʦʞʝʪ 

ʩʦʟʜʘʚʘʪʴ ʦʧʨʝʜʝʣʸʥʥʳʝ ʥʝʫʜʦʙʩʪʚʘ ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʦʢʨʫʞʘʶʱʠʭ. 

ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʦʙʨʘʙʘʪʳʚʘʝʤʳʝ ʜʝʪʘʣʠ ʥʘʭʦʜʷʪʩʷ ʚʥʫʪʨʠ ʟʘʢʨʳʪʦʡ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʛʝʨʤʝʪʠʯʥʦʡ ʢʘʤʝʨʳ. ʈʫʢʠ ʦʧʝʨʘʪʦʨʘ ʚʥʫʪʨʠ ʢʘʤʝʨʳ, ʧʨʠ ʵʪʦʤ 

ʟʘʱʠʱʝʥʳ ʩʧʝʮʠʘʣʴʥʳʤʠ ʧʝʨʯʘʪʢʘʤʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ ʦʙʨʘʙʦʪʢʫ 

ʠʟʜʝʣʠʡ ʚ ʦʙʳʯʥʦʤ ʨʘʙʦʯʝʤ ʧʦʤʝʱʝʥʠʠ, ʥʝ ʚʳʥʦʩʷ ʧʨʦʮʝʩʩ ʚ ʩʧʝʮʠʘʣʴʥʦ 

ʦʪʚʝʜʝʥʥʳʝ ʧʦʤʝʱʝʥʠʷ ʠʣʠ ʧʣʦʱʘʜʢʠ (ʨʠʩ. 6). 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ 

ʢʦʤʧʣʝʢʩ ʟʘʱʠʪʥʳʭ ʤʝʨ, ʚʢʣʶʯʘʷ ʩʨʝʜʩʪʚʘ ʢʦʣʣʝʢʪʠʚʥʦʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʟʘʱʠʪʳ. ɿʚʫʢʦʠʟʦʣʠʨʫʶʱʠʡ ʢʦʞʫʭ ï ʦʪʣʠʯʥʳʡ ʚʳʙʦʨ ʜʣʷ ʢʦʣʣʝʢʪʠʚʥʦʡ 

ʟʘʱʠʪʳ, ʪʘʢ ʢʘʢ ʦʥ ʩʥʠʞʘʝʪ ʘʢʫʩʪʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʦʪ ʰʫʤʥʳʭ ʤʘʰʠʥ ʠ 

ʤʝʭʘʥʠʟʤʦʚ. ʂʦʞʫʭʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠʟ ʧʨʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʪʘʣʴ 

ʠ ʜʶʨʘʣʶʤʠʥʠʡ, ʘ ʠʭ ʚʥʫʪʨʝʥʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ 

ʟʚʫʢʦʧʦʛʣʦʱʘʶʱʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʥʘʧʨʠʤʝʨ, ʚʦʡʣʦʢʦʤ ʠʣʠ ʰʣʘʢʦʚʘʪʦʡ, ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 
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ʈʠʩ. 6. ʇʝʩʢʦʩʪʨʫʡʥʘʷ ʢʘʤʝʨʘ 
 

ʅʘʫʰʥʠʢʠ ï ʩʘʤʦʝ ʫʜʦʙʥʦʝ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʩʨʝʜʩʪʚʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʟʘʱʠʪʳ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʰʣʝʤʦʚ, ʦʥʠ ʥʝ ʛʨʦʤʦʟʜʢʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʳ, ʘ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʚʢʣʘʜʳʰʘʤʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʰʫʤʦʧʦʜʘʚʣʝʥʠʷ. 
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ʆʎɽʅʂɸ ʋʉʊʆʁʏʀɺʆʉʊʀ ʀ ʇʈʆɻʅʆɿʀʈʆɺɸʅʀɽ 

ʉʆʉʊʆʗʅʀʗ ɼʆʈʆɻ ɺ ʉɽʁʉʄʀʏɽʉʂʀʍ ɿʆʅɸʍ 

ʅʫʨʤʘʪʦʚ ʍ. ʄ. 

ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ʊʘʰʢʝʥʪ, ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ  

 

ɸʥʥʦʪʘʮʠʷ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʩ ʥʘʫʯʥʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚʦʧʨʦʩʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʜʦʨʦʞʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʨʘʡʦʥʘʭ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ 

ʧʦʚʨʝʞʜʝʥʠʷ ʜʦʨʦʛ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚʦ ʚʨʝʤʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

ʟʘʚʠʩʠʪ ʦʪ ʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʢʘʯʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʤʘʪʝʨʠʘʣʦʚ, ʫʨʦʚʥʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ 

ʧʨʦʚʝʜʝʥʥʳʭ ʘʥʪʠʩʝʡʩʤʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʟʨʘʙʦʪʘʥʳ 

ʥʘʫʯʥʳʝ ʦʩʥʦʚʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʜʦʨʦʛ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʪʘʢʠʭ ʢʘʢ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʩʝʥʩʦʨʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ. ʅʘ 

ʧʨʠʤʝʨʝ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ (ʗʧʦʥʠʷ, ʉʐɸ, ʂʠʪʘʡ) ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʵʬʬʝʢʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʦʞʝʥʳ ʧʫʪʠ 

ʠʭ ʘʜʘʧʪʘʮʠʠ ʢ ʫʩʣʦʚʠʷʤ ʋʟʙʝʢʠʩʪʘʥʘ. ʈʝʟʫʣʴʪʘʪʳ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘ ʧʨʠʤʝʨʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʣʠʥʠʠ ɸʥʛʨʝʥ-ʇʘʧ ʧʦʢʘʟʘʣʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʜʝʣʝʥʠʷ ʟʦʥ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ ʠ ʨʘʩʰʠʨʝʥʠʷ ʩʠʩʪʝʤʳ 

ʤʦʥʠʪʦʨʠʥʛʘ. ɺ ʩʪʘʪʴʝ ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʮʝʥʢʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ, 

ʚʥʝʜʨʝʥʠʶ ʩʝʥʩʦʨʥʳʭ ʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʩʠʩʪʝʤ, ʦʙʥʦʚʣʝʥʠʶ ʢʘʨʪ ʨʠʩʢʦʚ ʚ 

ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʝʡʩʤʠʯʝʩʢʠʡ ʧʨʦʛʥʦʟ, ʤʦʥʠʪʦʨʠʥʛ, ʠʩʢʫʩʩʪʚʝʥʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ, ʜʦʨʦʞʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʩʝʡʩʤʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ, 

ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʚʦʣʥʘ, ʩʝʡʩʤʠʯʝʩʢʘʷ ʦʧʘʩʥʦʩʪʴ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʠʥʜʝʢʩ 

ʦʧʘʩʥʦʩʪʠ. 

 

ɺʚʝʜʝʥʠʝ. ʋʩʪʦʡʯʠʚʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ 

ʩʝʡʩʤʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʨʘʡʦʥʘʭ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ, 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʨʘʙʦʪʳ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʝʪʝʡ. ʇʦʚʨʝʞʜʝʥʠʝ ʜʦʨʦʛ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʠʚʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʢ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʨʷʤ, ʥʦ ʠ ʢ ʟʘʜʝʨʞʢʘʤ 

ʩʧʘʩʘʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʧʨʦʙʣʝʤʘʤ ʩ ʵʚʘʢʫʘʮʠʝʡ ʥʘʩʝʣʝʥʠʷ. ʀʟ-ʟʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʩʪʨʘʥʳ ʤʠʨʘ ʥʝʩʫʪ ʦʛʨʦʤʥʳʡ ʩʦʮʠʘʣʴʥʳʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ. ʄʠʨʦʚʦʡ 

ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʨʫʧʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ 1990ï2020 ʛʦʜʘʭ ʧʨʠʚʝʣʠ ʢ 

ʫʱʝʨʙʫ ʪʨʘʥʩʧʦʨʪʥʳʤ ʩʝʪʷʤ ʚ ʨʘʟʤʝʨʝ ʙʦʣʝʝ 500 ʤʣʨʜ ʜʦʣʣʘʨʦʚ ʉʐɸ. 

ʋʟʙʝʢʠʩʪʘʥ ʪʘʢʞʝ ʚʭʦʜʠʪ ʚ ʯʠʩʣʦ ʨʝʛʠʦʥʦʚ ʩ ʚʳʩʦʢʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ. ɺ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ, ʪʘʢʠʭ ʢʘʢ ɸʥʛʨʝʥ-ʇʘʧ, ʦʧʦʣʟʥʠ, ʦʙʚʘʣʳ ʠ 
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ʧʨʦʮʝʩʩʳ ʨʘʟʞʠʞʝʥʠʷ ʫʚʝʣʠʯʠʚʘʶʪ ʨʠʩʢ ʨʘʟʨʫʰʝʥʠʷ ʜʦʨʦʛ. ʇʦʵʪʦʤʫ ʪʦʯʥʦʝ ʠ 

ʦʧʝʨʘʪʠʚʥʦʝ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʜʦʨʦʛ ʧʦʜ ʩʝʡʩʤʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʀʟ-ʟʘ ʦʧʦʣʟʥʝʡ ʠ ʦʙʚʘʣʦʚ ʚ ʛʦʨʘʭ ʧʦʚʨʝʞʜʘʶʪʩʷ ʜʦʨʦʛʠ, ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʜʚʠʞʝʥʠʝ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʪʝʨʨʠʪʦʨʠʷ, ʛʜʝ 

ʧʨʦʠʟʦʡʜʸʪ ʢʘʪʘʩʪʨʦʬʘ, ʥʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʙʫʜʝʪ ʦʪʨʝʟʘʥʘ ʦʪ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ 

ʩʪʨʘʥʳ. ʇʦʵʪʦʤʫ ʘʥʘʣʠʟ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ 

ʜʦʨʦʛ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʥʘʫʯʥʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʜʦʨʦʛ ʚʩʣʝʜʩʪʚʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʤʝʶʱʠʭʩʷ ʩʠʣ ʠ ʩʨʝʜʩʪʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 

ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ ʩ ʫʯʝʪʦʤ ʛʨʫʥʪʦʚʦʛʦ ʩʣʦʷ, ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʨʦʛʠ 

(ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ), ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ (ʤʦʩʪʳ, ʧʦʜʟʝʤʥʳʝ 

ʧʝʨʝʭʦʜʳ, ʦʧʦʨʥʳʝ ʩʪʝʥʳ, ʚʦʜʦʧʨʦʧʫʩʢʥʳʝ ʪʨʫʙʳ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, 

ʦʧʦʨʥʳʝ ʩʪʦʣʙʳ ʩʝʪʠ ʩʚʷʟʠ ʠ ʜʨ.), ʫʢʣʦʥʦʚ ʜʦʨʦʛʠ ʚ ʟʦʥʝ ʙʝʜʩʪʚʠʷ.  

ʀʥʬʦʨʤʘʮʠʷ ʦ ʜʦʨʦʛʘʭ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʚʥʝʩʝʥʠʷ ʚʨʝʤʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʨʝʞʠʤ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʠ ʘʚʪʦʤʦʙʠʣʝʡ. 

ʇʨʠ ʵʪʦʤ ʦʮʝʥʢʘ ʧʦʚʨʝʞʜʝʥʥʦʡ ʜʦʨʦʛʠ ʦʪʥʦʩʠʪʩʷ ʪʘʢʞʝ ʢ ʚʝʨʭʥʝʤʫ ʩʣʦʶ 

ʟʝʤʣʠ, ʧʦʚʝʨʭʥʦʩʪʥʦʤʫ ʩʣʦʶ ʜʦʨʦʛʠ, ʜʦʨʦʞʥʦʤʫ ʧʦʢʨʳʪʠʶ, ʟʘʱʠʪʥʳʤ 

ʩʨʝʜʩʪʚʘʤ, ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʩʦʦʨʫʞʝʥʠʷʤ, ʟʜʘʥʠʷʤ, ʜʨʫʛʠʤ ʦʙʲʝʢʪʘʤ, 

ʦʪʥʦʩʷʱʠʤʩʷ ʢ ʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚʜʦʣʴ ʜʦʨʦʛʠ. 

ʎʝʣʴ. ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʡ 

ʤʝʪʦʜʠʢʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʦʨʦʛ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʚ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʨʘʡʦʥʘʭ ʚʦ ʚʨʝʤʷ ʠ ʧʦʩʣʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, 

ʩʦʟʜʘʥʠʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʫʩʣʦʚʠʷʤ 

ʋʟʙʝʢʠʩʪʘʥʘ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʄʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʠ 

ʜʦʨʦʛ ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʥʘʫʯʥʳʝ ʤʝʪʦʜʳ: 

- ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ɻʀʉ): ʩʦʟʜʘʥʠʝ ʢʘʨʪ ʨʠʩʢʦʚ ʧʫʪʝʤ 

ʦʙʲʝʜʠʥʝʥʠʷ ʜʘʥʥʳʭ ʦ ʪʨʘʩʩʝ ʜʦʨʦʛʠ, ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʠ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʦʧʘʩʥʦʩʪʠ; 

- ʩʝʡʩʤʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ: ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ 
ʚʦʣʥ ʥʘ ʜʦʨʦʞʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʤʫʣʷʮʠʡ; 

- ʩʝʥʩʦʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ: ʤʦʥʠʪʦʨʠʥʛ ʤʦʩʪʦʚ, ʪʦʥʥʝʣʝʡ ʠ ʜʦʨʦʛ ʚ ʨʝʞʠʤʝ 
ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ ʧʦʤʦʱʴʶ ʩʝʡʩʤʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ; 

- ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʠ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ: ʘʥʘʣʠʟ ʠʩʪʦʨʠʯʝʩʢʠʭ 
ʠ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʚʨʝʞʜʝʥʠʷ; 

- ʨʘʩʯʝʪ ʠʥʜʝʢʩʘ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ: ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʩʝʡʩʤʠʯʝʩʢʦʡ 
ʦʧʘʩʥʦʩʪʠ ʢʘʞʜʦʛʦ ʫʯʘʩʪʢʘ ʜʦʨʦʛʠ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. 

ʇʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʩʦʩʪʦʷʥʠʷ ʜʦʨʦʛ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʩʝʡʩʤʠʯʝʩʢʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ, ʫʯʠʪʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: 

- ʫʨʦʚʝʥʴ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ï ʠʩʪʦʨʠʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʠʭ ʤʘʛʥʠʪʫʜʘ; 
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- ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ï ʪʠʧ ʛʨʫʥʪʘ (ʚʢʣʶʯʘʷ ʛʦʨʥʳʝ ʫʩʣʦʚʠʷ), 

ʤʦʱʥʦʩʪʴ ʧʣʘʩʪʘ ʠ ʨʠʩʢ ʨʘʟʞʠʞʝʥʠʷ; 

- ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʦʨʦʞʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ï ʦʧʦʨʳ 

ʤʦʩʪʦʚ, ʦʧʦʨʳ, ʪʦʥʥʝʣʠ, ʩʠʩʪʝʤʳ ʚʦʜʦʦʪʚʝʜʝʥʠʷ; 

- ʢɻʩʧʣʫʘʪʘʮʠʦʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʜʦʨʦʛʠ ï ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʫʪʠ, 

ʘʩʬʘʣʴʪʦʚʦʝ ʠʣʠ ʙʝʪʦʥʥʦʝ ʧʦʢʨʳʪʠʝ, ʪʨʝʱʠʥʳ, ʩʦʩʪʦʷʥʠʝ ʨʝʤʦʥʪʘ; 

- ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ï ʚʣʘʞʥʦʩʪʴ ʛʨʫʥʪʘ ʠ 

ʩʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. 

ʉʣʫʞʙʘ ʫʧʨʘʚʣʝʥʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤʠ, ʘʚʪʦʤʦʙʠʣʴʥʳʤʠ ʠ ʛʦʨʦʜʩʢʠʤʠ 

ʜʦʨʦʛʘʤʠ ʧʦʩʣʝ ʩʪʠʭʠʡʥʦʛʦ ʙʝʜʩʪʚʠʷ ʚ ʦʧʝʨʘʪʠʚʥʦʡ ʬʦʨʤʝ ʦʮʝʥʠʚʘʝʪ 

ʩʦʩʪʦʷʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʦʪʜʘʣʝʥʥʳʭ ʠ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʨʘʡʦʥʦʚ 

ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʨʦʯʥʳʭ ʨʝʤʦʥʪʥʳʭ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʚʦʩʩʪʘʥʦʚʠʪʴ ʜʚʠʞʝʥʠʝ ʪʨʘʥʩʧʦʨʪʘ ʚ ʟʦʥʝ ʙʝʜʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʚʥʝʩʝʥʠʷ ʚʨʝʤʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʨʝʞʠʤ ʜʚʠʞʝʥʠʷ ʧʦʝʟʜʦʚ ʠ ʘʚʪʦʤʦʙʠʣʝʡ ʚ 

ʟʦʥʝ ʙʝʜʩʪʚʠʷ. 

ʉʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʚʦ ʚʨʝʤʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 

ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʦʷʥʠʷ ʠʭ ʬʠʟʠʯʝʩʢʦʛʦ ʠʟʥʦʩʘ ʚʩʣʝʜʩʪʚʠʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʘʪʤʦʩʬʝʨʳ, ʛʠʜʨʦʩʬʝʨʳ, ʣʠʪʦʩʬʝʨʳ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʘ ʪʘʢʞʝ ʦʪ 

ʩʪʝʧʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʠ ʢʦʥʪʨʦʣʶ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ. ʇʦʵʪʦʤʫ ʫʨʦʚʝʥʴ 

ʧʦʚʨʝʞʜʝʥʠʷ ʜʦʨʦʛ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʩʝʡʩʤʦʥʝʫʩʪʦʡʯʠʚʳʡ, ʤʘʣʦʫʩʪʦʡʯʠʚʳʡʠ 

ʩʝʡʩʤʦʩʪʦʡʢʠʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʦʦʨʫʞʝʥʠʷʤ. 

ʉʠʣʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʚʣʠʷʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, 

ʪʝʭʥʦʩʬʝʨʳ, ʙʠʦʩʬʝʨʳ ʠ ʘʥʪʨʦʧʦʩʬʝʨʳ ʥʘ ʦʙʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʦʚʨʝʞʜʘʶʱʠʭ 

ʬʘʢʪʦʨʦʚ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʜʚʠʛʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʨʘʟʨʳʚ ʟʝʤʥʦʡ ʢʦʨʳ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʠʤʝʨʦʚ ʧʦʚʨʝʞʜʝʥʠʷ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ 

ʠʟ-ʟʘ ʦʧʦʣʟʥʝʡ, ʩʜʚʠʛʦʚ, ʩʝʣʝʡ, ʦʧʦʣʟʥʝʡ, ʨʘʟʞʠʞʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ, ʘ ʪʘʢʞʝ 

ʚʪʦʨʠʯʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʝʡʩʤʦʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʚʳʟʚʘʥʥʳʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ [1ï10]. 

ʊʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʦʚʨʝʞʜʘʝʪʩʷ ʠʣʠ ʨʘʟʨʫʰʘʝʪʩʷ ʠʟ-ʟʘ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʪʦʨʠʯʥʳʭ ʧʦʚʨʝʞʜʘʶʱʠʭ ʬʘʢʪʦʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʩʦʯʝʪʘʥʠʠ 

ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʝʡʩʤʠʯʝʩʢʠ ʚʦʣʥ. ɺʩʣʝʜʩʪʚʠʝ ʫʱʝʨʙʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʠʩʪʝʤʳ 

ʨʘʙʦʪʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʙʝʟʦʧʘʩʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʩʦʦʨʫʞʝʥʠʡ ʠ ʜʦʨʦʛ, 

ʩʪʠʭʠʡʥʦʝ ʙʝʜʩʪʚʠʝ ʤʦʞʝʪ ʧʝʨʝʨʘʩʪʠ ʚ ʪʝʭʥʦʛʝʥʥʳʝ ʢʘʪʘʩʪʨʦʬʳ, ʪʘʢʠʝ ʢʘʢ 

ʢʨʫʰʝʥʠʝ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ, ʧʦʞʘʨʳ, ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʚʨʝʜʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʚʳʚʦʟʠʤʳʤʠ ʩ ʜʦʨʦʛʠ. ʇʦʵʪʦʤʫ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ, ʫʢʨʝʧʣʝʥʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ 

ʦʙʲʝʢʪʦʚ ʧʦʩʣʝ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʚʠʙʨʘʮʠʡ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʚʳʰʝʫʢʘʟʘʥʥʫʶ ʩʠʪʫʘʮʠʶ [11]. 

ʇʦʜʟʝʤʥʳʝ ʪʦʣʯʢʠ ʚ ʟʦʥʝ ʙʝʜʩʪʚʠʷ ʤʦʛʫʪ ʧʦʚʪʦʨʷʪʴʩʷ ʚ ʪʝʯʝʥʠʝ 

ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʩʫʪʦʢ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ) ʩ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʦʚʨʝʞʜʝʥʠʝʤ ʩʦʦʨʫʞʝʥʠʡ. 
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ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʣʫʞʙʳ ʜʦʨʦʞʥʦʛʦ 

ʥʘʜʟʦʨʘ ʜʦʣʞʥʳ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʟʦʥʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʧʝʨʠʦʜ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʚ ʩʣʫʯʘʝ ʘʬʪʝʨʰʦʢʘ 6 ʙʘʣʣʦʚ ʧʦ ʰʢʘʣʝ MSK-64 [12]. 

ɿʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, ʥʘʧʨʠʤʝʨ, ʚ ʗʧʦʥʠʠ ʥʘ ʜʦʨʦʛʘʭ ʠ ʤʦʩʪʘʭ 

ʫʩʪʘʥʦʚʣʝʥʳ ʩʝʡʩʤʠʯʝʩʢʠʝ ʜʘʪʯʠʢʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʝ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʛʨʘʥʠʯʠʚʘʶʪ ʜʚʠʞʝʥʠʝ ʚʦ ʚʨʝʤʷ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʚ ʉʐɸ 

(ʂʘʣʠʬʦʨʥʠʷ) ʜʝʧʘʨʪʘʤʝʥʪ ʪʨʘʥʩʧʦʨʪʘ ʦʙʥʦʚʣʷʝʪ ʜʦʨʦʞʥʫʶ ʢʘʨʪʫ ʩ 

ʧʝʨʝʦʮʝʥʢʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʢʘʞʜʳʝ 5 ʣʝʪ, ʚ ʂʠʪʘʝ ʨʝʛʫʣʷʨʥʦ 

ʧʨʦʚʦʜʠʪʩʷ ʤʦʥʠʪʦʨʠʥʛ ʜʦʨʦʛ ʩ ʧʦʤʦʱʴʶ ʜʨʦʥʦʚ ʠ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ. 

ʇʨʠ ʦʮʝʥʢʝ ʚʦʟʤʦʞʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʜʦʨʦʛ, ʚʳʟʚʘʥʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤʠ, 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʳʚʦʜʳ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ, ʚʳʷʚʣʝʥʥʳʝ ʧʨʠʯʠʥʳ ʧʦʚʨʝʞʜʝʥʠʷ ʜʦʨʦʛ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʦʚ ʘʥʪʠʩʝʡʩʤʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʥʦʚʳʭ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʠ ʧʦʚʳʰʝʥʠʝ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʠ ʧʨʠ ʢʘʧʠʪʘʣʴʥʦʤ ʨʝʤʦʥʪʝ 

(ʨʝʢʦʥʩʪʨʫʢʮʠʠ) ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʈʘʟʨʫʰʝʥʠʝ ʤʦʩʪʘ ʚʦʟʤʦʞʥʦ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʤʘʛʥʠʪʫʜʦʡ 9ï10 ʙʘʣʣʦʚ 

ʚ ʩʣʫʯʘʝ ʥʠʟʢʦʡ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ. ʉʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʠʷ ʜʦʨʦʛ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʮʝʥʠʚʘʪʴ ʢʘʢ ʩʝʡʩʤʦʥʝʫʩʪʦʡʯʠʚʫʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʩʦʦʨʫʞʝʥʠʷʤ, ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʠ ʠ ʩʝʡʩʤʦʩʪʦʡʢʫʶ [11]. 

ʂʘʪʝʛʦʨʠʶ ʩʝʡʩʤʦʥʝʫʩʪʦʡʯʠʚʳʭ ʩʦʦʨʫʞʝʥʠʡ ʤʦʞʥʦ ʫʩʠʣʠʪʴ ʧʫʪʝʤ ʠʭ 

ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ (ʨʝʢʦʥʩʪʨʫʢʮʠʠ).  ʉʦʩʪʘʚ ʠ ʦʙʲʝʤ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ, 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩ ʫʯʝʪʦʤ ʚʳʚʦʜʦʚ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʠʥʞʝʥʝʨʥʦ-ʩʝʡʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʘʥʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ, ʠʩʧʳʪʘʥʠʡ ʠ 

ʨʘʩʯʝʪʦʚ ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʴ. 

ʉʝʡʩʤʦʩʪʦʡʢʠʝ ʩʦʦʨʫʞʝʥʠʷ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʫʢʘʟʘʥʠʷʤ 

ʜʦʢʫʤʝʥʪʘ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʝʛʦ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ, ʘ ʪʘʢʞʝ ʠʤʝʪʴ 

ʠʩʧʨʘʚʣʝʥʥʦʝ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʩʝʡʩʤʦʥʝʫʩʪʦʡʯʠʚʳʭ ʠ ʤʘʣʦʫʩʪʦʡʯʠʚʳʭ ʩʦʦʨʫʞʝʥʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʫʯʠʪʳʚʘʪʴ 

ʘʥʪʠʩʝʡʩʤʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʫʱʝʩʪʚʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ [11]. 

ɸʥʪʠʩʝʡʩʤʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, 

ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʝʡʩʤʦʥʝʫʩʪʦʡʯʠʚʳʭ ʩʦʦʨʫʞʝʥʠʡ ʧʨʠ 

ʦʮʝʥʢʝ ʚʦʟʤʦʞʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʜʦʨʦʛ, ʚʳʟʚʘʥʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʝʤ, ʥʝ 

ʛʘʨʘʥʪʠʨʫʶʪ, ʯʪʦ ʵʪʠ ʩʦʦʨʫʞʝʥʠʷ ʥʝ ʙʫʜʫʪ ʧʦʚʨʝʞʜʝʥʳ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʠ 

ʩʠʣʦʡ, ʧʨʝʚʳʰʘʶʱʝʡ ʩʠʣʫ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʫʯʠʪʳʚʘʝʤʫʶ ʚ ʧʨʦʮʝʩʩʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ [11]. 

ʇʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʚ ʟʦʥʝ ʙʝʜʩʪʚʠʷ ʩʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʜʣʷ ʩʥʠʞʝʥʠʷ ʩʘʥʠʪʘʨʥʳʭ ʠ ʘʚʘʨʠʡʥʳʭ ʧʦʪʝʨʴ ʥʘʩʝʣʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʧʦ ʚʨʝʤʝʥʥʦʡ ʩʭʝʤʝ ʚ 

ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʢʨʘʱʝʥʥʳʝ ʩʨʦʢʠ [13]. 
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ʈʝʤʦʥʪʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʥʘ ʜʦʨʦʛʘʭ ʧʨʦʚʦʜʷʪʩʷ ʚ ʮʝʣʷʭ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʧʦ ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʚ 

ʧʦʩʪʨʘʜʘʚʰʠʭ ʦʪ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʨʘʡʦʥʘʭ. ʉʦʩʪʘʚ ʠ ʦʙʲʝʤ ʨʘʙʦʪ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʦʚʘʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʥʘ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ. 

ʈʝʤʦʥʪʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʭ ʜʦʨʦʞʥʳʭ ʟʥʘʢʦʚ, ʟʘʤʝʥʫ ʧʦʚʨʝʞʜʝʥʥʳʭ ʨʝʣʴʩʦʚ, ʨʝʤʦʥʪ 

ʪʚʝʨʜʳʭ ʧʦʢʨʳʪʠʡ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛʘʭ, ʦʯʠʩʪʢʫ ʫʯʘʩʪʢʘ ʜʦʨʦʛʠ ʦʪ 

ʦʢʘʪʘʥʥʦʛʦ ʢʘʤʥʷ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʤʦʩʪʦʚʳʭ 

ʧʨʦʣʝʪʦʚ, ʫʢʨʝʧʣʝʥʠʝ ʧʦʚʨʝʞʜʝʥʥʳʭ ʦʧʦʨ ʤʦʩʪʦʚ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ, 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʣʘʪʬʦʨʤ, ʟʘʤʝʥʫ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʜʩʪʘʥʮʠʡ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʠ ʜʨʫʛʠʝ ʨʘʙʦʪʳ. 

ʈʝʟʫʣʴʪʘʪ. 

- ɸʥʘʣʠʟ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʥʘ ʧʨʠʤʝʨʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʣʠʥʠʠ 

ɸʥʛʨʝʥ-ʇʘʧ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʛʦʨʥʳʭ ʫʯʘʩʪʢʘʭ ʜʦʨʦʛ ʚʳʩʦʢʘ ʦʧʘʩʥʦʩʪʴ 

ʦʧʦʣʟʥʝʡ ʠ ʦʙʚʘʣʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʧʦʨʳ ʤʦʩʪʦʚ ʠ ʜʦʨʦʞʥʳʝ ʧʦʢʨʳʪʠʷ 

ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ ʧʦʚʳʰʝʥʥʦʛʦ ʨʠʩʢʘ ʧʨʠ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʤʘʛʥʠʪʫʜʦʡ 8ï9 

ʙʘʣʣʦʚ. 

- ʆʭʚʘʪ ʩʝʡʩʤʠʯʝʩʢʠʤʠ ʜʘʪʯʠʢʘʤʠ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʦʛʨʘʥʠʯʝʥ, ʧʦʵʪʦʤʫ 
ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʰʠʨʷʪʴ ʩʠʩʪʝʤʫ ʤʦʥʠʪʦʨʠʥʛʘ. 

- ʆʧʳʪ ʗʧʦʥʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʛʨʘʥʠʯʝʥʠʝ ʜʚʠʞʝʥʠʷ ʩ 
ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʦʚ, ʨʝʛʫʣʷʨʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʢʘʨʪ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʚ 

ʉʐɸ, ʘ ʪʘʢʞʝ ʤʦʥʠʪʦʨʠʥʛ ʜʨʦʥʦʚ ʠ ʩʧʫʪʥʠʢʦʚ ʚ ʂʠʪʘʝ ʧʦʤʦʛʘʶʪ ʙʳʩʪʨʦ 

ʦʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʜʦʨʦʛ. 

- ɺ ʧʨʦʮʝʩʩʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʦʩʣʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʧʦʜʪʚʝʨʞʜʝʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʨʝʤʝʥʥʳʭ ʤʘʨʰʨʫʪʦʚ, 

ʦʧʝʨʘʪʠʚʥʳʭ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʠ ʤʝʨ ʧʦ ʫʢʨʝʧʣʝʥʠʶ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʜʦʨʦʛ ʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ 

ʠʤʝʝʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ɼʘʥʥʳʝ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʠʣʳ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠ ʧʦʚʨʝʞʜʝʥʠʷ ʜʦʨʦʛ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʨʘʙʦʪ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʘ ʚ ʟʦʥʝ ʙʝʜʩʪʚʠʷ, ʚʚʝʜʝʥʠʠ ʚʨʝʤʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʚʝʩʘ ʠ ʩʢʦʨʦʩʪʠ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ 

ʨʘʙʦʪ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʩʦʦʨʫʞʝʥʠʡ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʡ ʨʘʙʦʪʳ ʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ: 

- ʦʮʝʥʢʘ ʚʩʝʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ ʧʦ 
ʠʥʜʝʢʩʫ ʦʧʘʩʥʦʩʪʠ; 

- ʧʨʠʤʝʥʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʘʥʪʠʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ ʥʘ ʚʥʦʚʴ 
ʩʪʨʦʷʱʠʭʩʷ ʜʦʨʦʛʘʭ ʠ ʤʦʩʪʘʭ; 

- ʚʥʝʜʨʝʥʠʝ ʩʝʥʩʦʨʥʳʭ ʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʥʘ ʚʩʝʭ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʫʯʘʩʪʢʘʭ ʜʦʨʦʛ; 
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- ʦʙʥʦʚʣʝʥʠʝ ʢʘʨʪ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʧʣʘʥʘ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʢʘʞʜʳʝ 5 ʣʝʪ; 

- ʠʥʪʝʛʨʘʮʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʚ ʥʘʮʠʦʥʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʤʦʥʠʪʦʨʠʥʛʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʜʦʨʦʛ ʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ ʷʚʣʷʝʪʩʷ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʪʘʙʠʣʴʥʦʩʪʠ. ʅʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʝʥʩʦʨʦʚ, ʪʝʭʥʦʣʦʛʠʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʧʳʪʘ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʩʠʩʪʝʤʫ 

ʩʥʠʞʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʠʩʢʘ. 
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ʄɽʊʆɼʓ ʇʈʆʌʀʃɸʂʊʀʂʀ ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʆɻʆ 

ʊʈɸɺʄɸʊʀɿʄɸ ʇʈʀ ʈɸɹʆʊɸʍ ʅɸ ɺʓʉʆʊɽ 

ʇʝʪʨʝʥʢʦ ʄ. ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ʈʷʙʦʚ ʉ. ɸ. 

ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ  

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʚʤʘʪʠʟʤ ʧʨʠ ʨʘʙʦʪʘʭ ʥʘ ʚʳʩʦʪʝ, ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ. ʊʘʢʞʝ ʧʨʝʜʣʦʞʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʣʫʯʰʝʥʠʶ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʦʜʳ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʨʝʢʦʤʝʥʜʘʮʠʠ, ʩʨʝʜʩʪʚʘ 

ʟʘʱʠʪʳ. 

 

ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʪʨʘʚʤʘʪʠʟʤʘ ʧʨʠ ʨʘʙʦʪʘʭ ʥʘ ʚʳʩʦʪʝ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ 

ʢʦʤʧʣʝʢʩʥʦʤ ʧʦʜʭʦʜʝ, ʚʢʣʶʯʘʶʱʝʤ ʠʥʞʝʥʝʨʥʳʝ ʨʝʰʝʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ 

ʤʝʨʳ, ʧʨʠʤʝʥʝʥʠʝ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʦʙʫʯʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʢʫʣʴʪʫʨʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʈʘʩʩʤʦʪʨʠʤ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ 

ʥʘ ʤʠʥʠʤʠʟʘʮʠʶ ʨʠʩʢʘ ʧʘʜʝʥʠʡ ʠ ʜʨʫʛʠʭ ʠʥʮʠʜʝʥʪʦʚ [1, 2, 3]. 

ʀʥʞʝʥʝʨʥʳʝ ʤʝʪʦʜʳ ʟʘʱʠʪʳ. ʂ ʠʥʞʝʥʝʨʥʳʤ (ʪʝʭʥʠʯʝʩʢʠʤ) ʤʝʪʦʜʘʤ 

ʦʪʥʦʩʷʪ ʩʨʝʜʩʪʚʘ ʢʦʣʣʝʢʪʠʚʥʦʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ (ʨʠʩ. 1). 

 

 
ʈʠʩ. 1. ʉʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʧʨʠ ʨʘʙʦʪʘʭ ʥʘ ʚʳʩʦʪʝ 
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ʉʨʝʜʩʪʚʘ ʢʦʣʣʝʢʪʠʚʥʦʡ ʟʘʱʠʪʳ (ʉʂɿ) ï ʵʪʦ ʦʛʨʘʞʜʝʥʠʷ, ʩʝʪʢʠ, ʧʣʘʪʬʦʨʤʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʝ ʧʘʜʝʥʠʝ ʩʨʘʟʫ ʜʣʷ 

ʛʨʫʧʧʳ ʣʶʜʝʡ [4]. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʳ. ɿʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʧʨʦʬʠʣʘʢʪʠʢʝ ʠʛʨʘʶʪ ʤʝʨʳ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ï ʪʦ ʝʩʪʴ ʧʨʘʚʠʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ 

ʨʘʙʦʪʘʤʠ ʥʘ ʚʳʩʦʪʝ (ʨʠʩ. 2). 

 

 

ʈʠʩ. 2. ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʳ ʟʘʱʠʪʳ 
 

¶ ʉʠʩʪʝʤʘ ʥʘʨʷʜʦʚ-ʜʦʧʫʩʢʦʚ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ, ʨʘʙʦʪʳ ʥʘ 

ʚʳʩʦʪʝ ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʙʦʪʘʤ ʧʦʚʳʰʝʥʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʪʨʝʙʫʶʱʠʤ ʦʬʦʨʤʣʝʥʠʷ 

ʥʘʨʷʜʘ-ʜʦʧʫʩʢʘ. ʅʘʨʷʜ ʜʦʧʫʩʢʘ ʚʳʜʘʝʪʩʷ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʣʠʮʦʤ ʠ ʩʦʜʝʨʞʠʪ 

ʧʝʨʝʯʝʥʴ ʤʝʨ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʦʩʪʘʚ ʙʨʠʛʘʜʳ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʠ ʦʩʦʙʳʝ ʫʩʣʦʚʠʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʥʘʨʷʜʦʚ ʧʦʟʚʦʣʷʝʪ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪ ʚʳʧʦʣʥʝʥʳ 

ʚʩʝ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ ʤʝʨʳ: ʧʨʦʚʝʨʝʥʳ ʢʨʝʧʣʝʥʠʷ, ʧʨʦʠʥʩʪʨʫʢʪʠʨʦʚʘʥʳ 

ʨʘʙʦʯʠʝ, ʦʧʘʩʥʳʝ ʬʘʢʪʦʨʳ ʫʯʪʝʥʳ. ɹʝʟ ʥʘʨʷʜʘ ʣʶʜʠ ʥʝ ʜʦʣʞʥʳ ʥʘʯʠʥʘʪʴ 

ʚʳʩʦʪʥʳʝ ʨʘʙʦʪʳ. 

¶ ʇʣʘʥʠʨʦʚʘʥʠʝ ʠ ʇʇʈ (ʧʣʘʥ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ) ï ʜʦʢʫʤʝʥʪ, ʚ 

ʢʦʪʦʨʦʤ ʦʧʠʩʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʚʳʧʦʣʥʝʥʠʷ ʚʳʩʦʪʥʳʭ ʨʘʙʦʪ, ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ 

ʣʝʩʦʚ ʠʣʠ ʧʦʜʲʝʤʥʠʢʦʚ, ʨʘʩʯʝʪ ʥʘʛʨʫʟʦʢ, ʠ ʯʪʦ ʚʘʞʥʦ ï ʤʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ 

ʢʘʞʜʦʤ ʵʪʘʧʝ. ʅʘʣʠʯʠʝ ʜʝʪʘʣʴʥʦʛʦ ʇʇʈ ʧʦ ʨʘʙʦʪʘʤ ʥʘ ʚʳʩʦʪʝ ʧʨʝʜʦʪʚʨʘʱʘʝʪ 

ʠʤʧʨʦʚʠʟʘʮʠʶ ʥʘ ʤʝʩʪʝ. ʂʘʞʜʳʡ ʨʘʙʦʯʠʡ ʜʝʡʩʪʚʫʝʪ ʧʦ ʧʨʦʜʫʤʘʥʥʦʡ ʩʭʝʤʝ, 

ʨʠʩʢʦʚʘʥʥʳʝ ʵʪʘʧʳ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʦʩʦʙʳʤʠ ʤʝʨʘʤʠ (ʥʘʧʨʠʤʝʨ, ʩʥʘʯʘʣʘ 

ʤʦʥʪʠʨʫʶʪʩʷ ʩʪʘʮʠʦʥʘʨʥʳʝ ʣʠʥʠʠ ʩʪʨʘʭʦʚʢʠ, ʪʦʣʴʢʦ ʟʘʪʝʤ ʧʦʜʥʠʤʘʶʪʩʷ 

ʣʶʜʠ). ʀʥʞʝʥʝʨ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʜʦʣʞʝʥ ʩʦʛʣʘʩʦʚʳʚʘʪʴ ʇʇʈ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ: 

ʫʯʪʝʥʳ ʚʩʝ ʨʠʩʢʠ. 

¶ ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʦʡ ʪʨʫʜʘ (ʉʋʆʊ). ʕʪʦ ʙʦʣʝʝ ʰʠʨʦʢʠʡ 

ʧʦʜʭʦʜ: ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʩʪʨʦʝʥʘ ʩʪʨʫʢʪʫʨʘ ʠ ʧʨʦʮʝʩʩʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʧʦʩʪʦʷʥʥʳʡ ʢʦʥʪʨʦʣʴ ʠ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʪʨʫʜʘ. ɺ ʢʦʥʪʝʢʩʪʝ ʚʳʩʦʪʥʳʭ ʨʘʙʦʪ 

ʉʋʆʊ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ: ʥʘʟʥʘʯʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʙʝʟʦʧʘʩʥʦʝ ʧʨʦʚʝʜʝʥʠʝ 
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ʪʘʢʠʭ ʨʘʙʦʪ, ʨʝʛʫʣʷʨʥʫʶ ʦʮʝʥʢʫ ʨʠʩʢʦʚ, ʤʦʥʠʪʦʨʠʥʛ ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ 

(ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʦʙʭʦʜʳ, ʘʫʜʠʪʳ ʙʝʟʦʧʘʩʥʦʩʪʠ), ʫʯʝʪ ʠʥʮʠʜʝʥʪʦʚ. ʉʋʆʊ 

ʚʢʣʶʯʘʝʪ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʫ ʠʥʩʪʨʫʢʮʠʡ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʚʳʩʦʪʝ, 

ʠʭ ʘʢʪʫʘʣʠʟʘʮʠʶ. ʂʘʞʜʘʷ ʧʨʦʬʝʩʩʠʷʜʦʣʞʥʘ ʠʤʝʪʴ ʯʝʪʢʫʶ ʠʥʩʪʨʫʢʮʠʶ, 

ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʧʨʘʚʠʣʘʭ ʠ ʩʧʝʮʠʬʠʢʝ ʧʨʝʜʧʨʠʷʪʠʷ. 

¶ ʆʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ. ʂ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʤ ʤʝʪʦʜʘʤ ʦʪʥʦʩʠʪʩʷ 

ʠ ʧʨʘʚʠʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʥʘ ʚʳʩʦʪʝ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪ: 

ʫʙʨʘʪʴ ʣʠʰʥʠʝ ʧʨʝʜʤʝʪʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʩʣʫʯʘʡʥʦ ʩʪʦʣʢʥʫʪʴ ʚʥʠʟ; ʦʙʦʟʥʘʯʠʪʴ 

ʦʧʘʩʥʫʶ ʟʦʥʫ ʚʥʠʟʫ (ʯʪʦʙʳ ʣʶʜʠ ʥʝ ʭʦʜʠʣʠ ʧʦʜ ʤʝʩʪʦʤ ʨʘʙʦʪʳ ï ʚʳʩʪʘʚʣʷʶʪʩʷ 

ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʝ ʟʥʘʢʠ ʠʣʠ ʦʛʨʘʞʜʝʥʠʷ ʥʘ ʟʝʤʣʝ); ʧʨʦʚʝʨʠʪʴ ʦʩʚʝʱʝʥʠʝ, 

ʫʜʦʙʩʪʚʦ ʜʦʩʪʫʧʘ. ʍʦʨʦʰʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʝ ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʩʥʠʞʘʝʪ 

ʦʪʚʣʝʢʘʶʱʠʝ ʬʘʢʪʦʨʳ ʠ ʨʠʩʢ ʩʧʦʪʢʥʫʪʴʩʷ ʠʣʠ ʦʩʪʫʧʠʪʴʩʷ. 

¶ ʆʙʫʯʝʥʠʝ ʠ ʪʨʝʥʠʨʦʚʢʠ. ʂʘʯʝʩʪʚʝʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʝʨʩʦʥʘʣʘ ï ʦʜʠʥ 

ʠʟ ʢʨʘʝʫʛʦʣʴʥʳʭ ʢʘʤʥʝʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʪʨʘʚʤʘʪʠʟʤʘ. 

¶ ʅʦʨʤʘʪʠʚʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʄʝʪʦʜʳ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʧʦʜʢʨʝʧʣʝʥʳ ʥʦʨʤʘʪʠʚʥʳʤʠ ʘʢʪʘʤʠ ʠ ʩʪʘʥʜʘʨʪʘʤʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʙʣʶʜʘʪʴ. 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʣʫʯʰʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʪʨʘʚʤʘʪʠʟʤʘ ʠ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʤʦʞʥʦ ʚʳʨʘʙʦʪʘʪʴ ʨʷʜ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʚʥʝʜʨʝʥʠʝ ʢʦʪʦʨʳʭ 

ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʘʙʦʪ ʥʘ ʚʳʩʦʪʝ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ. 

1.  ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ ʠ ʢʦʥʪʨʦʣʷ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʥʘʣʠʯʠʝ ʧʦʜʨʦʙʥʳʭ ʧʨʘʚʠʣ, ʥʝʦʙʭʦʜʠʤʦ ʨʝʛʫʣʷʨʥʦ ʧʝʨʝʩʤʘʪʨʠʚʘʪʴ ʠ 

ʜʦʧʦʣʥʷʪʴ ʥʦʨʤʘʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʡ: 

- ʫʞʝʩʪʦʯʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ; 

- ʨʝʛʫʣʷʨʥʳʝ ʦʙʥʦʚʣʝʥʠʷ ʧʨʘʚʠʣ; 

- ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʜʟʦʨ. 

ʇʨʝʜʧʨʠʷʪʠʷ ʜʦʣʞʥʳ ʥʝʩʪʠ ʦʱʫʪʠʤʳʝ ʩʘʥʢʮʠʠ ʟʘ ʛʨʫʙʳʝ ʥʘʨʫʰʝʥʠʷ 

ʪʨʝʙʦʚʘʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʚʳʩʦʪʝ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʚʳʰʘʪʴ 

ʨʘʟʤʝʨʳ ʰʪʨʘʬʦʚ ʠ ʫʩʠʣʠʚʘʪʴ ʫʛʦʣʦʚʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ 

ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠʛʥʦʨʠʨʦʚʘʥʠʷ ʤʝʨ ʟʘʱʠʪʳ. ʉʪʨʘʭ 

ʥʝʦʪʚʨʘʪʠʤʦʛʦ ʥʘʢʘʟʘʥʠʷ ʩʪʠʤʫʣʠʨʫʝʪ ʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ. ɺʥʝʜʨʝʥʠʝ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ (ʥʘʧʨʠʤʝʨ, ʜʨʦʥʦʚ ʜʣʷ ʠʥʩʧʝʢʮʠʠ ʚʳʩʦʪʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, 

ʠʩʢʣʶʯʘʶʱʠʭ ʧʦʜʲʝʤ ʯʝʣʦʚʝʢʘ; ʩʠʩʪʝʤ ʩʝʥʩʦʨʦʚ ʥʘ ʢʘʩʢʘʭ, ʩʠʛʥʘʣʠʟʠʨʫʶʱʠʭ 

ʦʙ ʫʛʨʦʟʝ ʧʘʜʝʥʠʷ) ʜʦʣʞʥʦ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʠ 

ʦʙʥʦʚʣʝʥʠʝʤ ʩʪʘʥʜʘʨʪʦʚ. ʄʠʥʠʩʪʝʨʩʪʚʫ ʪʨʫʜʘ ʩʣʝʜʫʝʪ ʚʳʧʫʩʢʘʪʴ ʨʘʟʲʷʩʥʝʥʠʷ 

ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʭʨʘʥʝ ʪʨʫʜʘ. ʋʩʠʣʝʥʠʝ ʠʥʩʧʝʢʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ: ʧʨʦʚʝʜʝʥʠʝ ʮʝʣʝʚʳʭ ʨʝʡʜʦʚ ʥʘ ʩʪʨʦʡʢʘʭ ʠ ʚ ʜʨʫʛʠʭ ʤʝʩʪʘʭ. 

2.  ɺʥʝʜʨʝʥʠʝ ʢʫʣʴʪʫʨʳ çVisionZeroè (ʥʫʣʝʚʦʛʦ ʪʨʘʚʤʘʪʠʟʤʘ). 

ʈʝʢʦʤʝʥʜʘʮʠʷ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ï ʧʝʨʝʥʠʤʘʪʴ ʩʦʚʨʝʤʝʥʥʫʶ ʢʦʥʮʝʧʮʠʶ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʫʶ, ʯʪʦ ʣʶʙʫʶ ʪʨʘʚʤʫ ʤʦʞʥʦ ʠ ʥʫʞʥʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ. 
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3.  ʋʣʫʯʰʝʥʠʝ ʦʙʫʯʝʥʠʷ ʠ ʦʙʤʝʥʘ ʦʧʳʪʦʤ. ʆʪʝʯʝʩʪʚʝʥʥʳʤ ʢʦʤʧʘʥʠʷʤ 

ʩʣʝʜʫʝʪ ʧʝʨʝʥʠʤʘʪʴ ʣʫʯʰʠʝ ʧʨʘʢʪʠʢʠ ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʩʦʥʘʣʘ: 

- ʀʩʧʦʣʴʟʦʚʘʥʠʝ VR ʠ ʩʠʤʫʣʷʪʦʨʦʚ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʟʚʦʣʷʶʪ ʦʙʫʯʘʪʴ ʨʘʙʦʪʘʤ ʥʘ ʚʳʩʦʪʝ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ï ʵʪʦ 

ʙʝʟʦʧʘʩʥʦ ʠʤʠʪʠʨʫʝʪ ʧʨʝʙʳʚʘʥʠʝ ʥʘ ʚʳʩʦʪʝ ʠ ʦʪʨʘʙʦʪʢʫ ʜʝʡʩʪʚʠʡ. 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʢʨʫʧʥʳʤ ʩʪʨʦʠʪʝʣʴʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʚʥʝʜʨʷʪʴ VR-ʪʨʝʥʘʞʝʨʳ, 

ʢʘʢ ʵʪʦ ʜʝʣʘʶʪ ʥʝʢʦʪʦʨʳʝ ʟʘʧʘʜʥʳʝ ʢʦʨʧʦʨʘʮʠʠ, ʯʪʦʙʳ ʜʘʪʴ ʨʘʙʦʪʥʠʢʘʤ ʦʧʳʪ 

ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʦʧʘʩʥʦʩʪʴ ʙʝʟ ʨʝʘʣʴʥʦʛʦ ʨʠʩʢʘ. 

- ʆʙʤʝʥ ʦʧʳʪʦʤ ʤʝʞʜʫ ʧʨʝʜʧʨʠʷʪʠʷʤʠ. ʇʨʦʚʦʜʠʪʴ ʦʪʨʘʩʣʝʚʳʝ 

ʩʝʤʠʥʘʨʳ, ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʳʩʦʪʥʳʭ ʨʘʙʦʪ, ʛʜʝ ʩʧʝʮʠʘʣʠʩʪʳ 

ʨʘʟʥʳʭ ʢʦʤʧʘʥʠʡ ʜʝʣʷʪʩʷ ʩʣʫʯʘʷʤʠ, ʥʦʚʦʚʚʝʜʝʥʠʷʤʠ, ʩʪʘʪʠʩʪʠʢʦʡ. 

- ʇʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠʥʞʝʥʝʨʦʚ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ. ɺʢʣʶʯʘʪʴ ʚ 

ʧʨʦʛʨʘʤʤʳ ʦʙʫʯʝʥʠʷ ʥʦʚʳʭ ʧʨʠʤʝʨʦʚ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ, ʨʘʟʙʦʨʦʚ 

ʨʘʩʩʣʝʜʦʚʘʥʠʡ (ʢʘʢ ʩʣʫʯʘʡ ʚ ʂʨʘʩʥʦʛʦʨʩʢʝ) ʠ ʩʧʦʩʦʙʦʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ. 

4.  ʊʝʭʥʠʯʝʩʢʠʝ ʠʥʥʦʚʘʮʠʠ ʠ ʟʘʠʤʩʪʚʦʚʘʥʠʝ ʨʝʰʝʥʠʡ. ʃʫʯʰʠʝ ʧʨʘʢʪʠʢʠ 

HSE (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ). ɹʨʠʪʘʥʩʢʠʝ ʧʨʘʚʠʣʘ WorkatHeightRegulations 2005 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʠʝʨʘʨʭʠʶ ʩʨʝʜʩʪʚ: ʩʧʝʨʚʘ ʠʟʙʝʛʘʪʴ ʨʘʙʦʪ ʥʘ ʚʳʩʦʪʝ, ʛʜʝ ʤʦʞʥʦ 

(ʥʘʧʨʠʤʝʨ, ʚʳʧʦʣʥʷʪʴ ʤʦʥʪʘʞ ʥʘ ʟʝʤʣʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʦʜʲʝʤʦʤ 

ʢʦʥʩʪʨʫʢʮʠʠ); ʝʩʣʠ ʠʟʙʝʞʘʪʴ ʥʝʣʴʟʷ ï ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʧʘʜʝʥʠʝ (ʫʩʪʘʥʦʚʢʦʡ 

ʥʘʩʪʠʣʦʚ, ʦʛʨʘʞʜʝʥʠʡ); ʝʩʣʠ ʠ ʵʪʦ ʧʦʣʥʦʩʪʴʶ ʥʝ ʫʩʪʨʘʥʷʝʪ ʨʠʩʢ ï ʩʤʷʛʯʘʪʴ 

ʧʦʩʣʝʜʩʪʚʠʷ (ʧʨʠʤʝʥʝʥʠʝʤ ʩʝʪʦʢ, ʩʪʨʘʭʦʚʦʢ). ʈʦʩʩʠʡʩʢʠʤ ʢʦʤʧʘʥʠʷʤ ʩʪʦʠʪ 

ʚʥʝʜʨʷʪʴ ʪʘʢʫʶ ʠʝʨʘʨʭʠʶ ʥʘ ʧʨʘʢʪʠʢʝ: ʧʝʨʝʜ ʢʘʞʜʳʤ ʟʘʜʘʥʠʝʤ ʩʧʨʘʰʠʚʘʪʴ, 

ʤʦʞʥʦ ʣʠ ʚʳʧʦʣʥʠʪʴ ʨʘʙʦʪʫ ʧʦ-ʜʨʫʛʦʤʫ, ʙʝʟ ʧʦʜʲʝʤʘ ʯʝʣʦʚʝʢʘ ʥʘʚʝʨʭ. ɽʩʣʠ 

ʥʝʪ ï ʧʣʘʥʠʨʦʚʘʪʴ ʤʘʢʩʠʤʫʤ ʢʦʣʣʝʢʪʠʚʥʦʡ ʟʘʱʠʪʳ, ʠ ʪʦʣʴʢʦ ʧʦʪʦʤ ʉʀɿ [5, 6]. 

5.  ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʥʚʝʩʪʠʨʦʚʘʪʴ ʚ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʝ ʉʀɿ: ʧʨʠʚʷʟʠ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʙʣʦʢʠʨʦʚʢʦʡ, ʢʘʨʘʙʠʥʳ ʩ ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʤʠ ʤʫʬʪʘʤʠ (ʯʪʦʙʳ ʩʣʫʯʘʡʥʦ ʥʝ 

ʨʘʩʢʨʳʣʠʩʴ), ʫʜʦʙʥʳʝ ʰʣʝʡʢʠ, ʢʦʪʦʨʳʝ ʨʘʙʦʯʠʝ ʙʫʜʫʪ ʦʭʦʪʥʝʝ ʥʦʩʠʪʴ. ʊʘʢʞʝ 

ʚʘʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʩʨʝʜʩʪʚʘ ʩʚʷʟʠ: ʧʦʨʪʘʪʠʚʥʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ ʠʣʠ ʛʘʨʥʠʪʫʨʳ, 

ʯʪʦʙʳ ʨʘʙʦʪʥʠʢʠ ʥʘ ʚʳʩʦʪʝ ʤʦʛʣʠ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ ʧʦʜʘʪʴ ʩʠʛʥʘʣ ʦ ʧʨʦʙʣʝʤʝ 

(ʵʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ ʦʜʠʥʦʯʥʳʭ ʨʘʙʦʪʘʭ, ʥʘʧʨʠʤʝʨ, ʧʨʦʤʳʰʣʝʥʥʳʤ 

ʘʣʴʧʠʥʠʩʪʘʤ). ɺ ʟʘʨʫʙʝʞʥʦʡ ʧʨʘʢʪʠʢʝ ʧʨʠʤʝʥʷʶʪʩʷ ʧʝʨʩʦʥʘʣʴʥʳʝ 

ʩʠʛʥʘʣʠʟʘʪʦʨʳ ʧʘʜʝʥʠʷ (ʜʘʪʯʠʢʠ, ʢʦʪʦʨʳʝ ʧʨʠ ʨʝʟʢʦʤ ʫʩʢʦʨʝʥʠʠ ʧʦʩʳʣʘʶʪ 

ʩʠʛʥʘʣ ʢʦʦʨʜʠʥʘʪʦʨʫ ʙʝʟʦʧʘʩʥʦʩʪʠ). 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʇʨʠʢʘʟ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ʦʪ 16.11.2020  ̄ 782ʥ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ 

ʇʨʘʚʠʣ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʚʳʩʦʪʝè (ɿʘʨʝʛ. ʚ ʄʠʥʶʩʪʝ 

ʈʦʩʩʠʠ 15.12.2020 ̄  61477) [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.consultant.ru/document/cons_doc_LAW_371453/47983d65bd6

72ae2bd096865866364945d5d25ed/#dst100117 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 

18.09.2025). 
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2. ʊʨʫʜʦʚʦʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʩ ʠʟʤ. ʠ ʜʦʧ. ʥʘ 2025 ʛ.). ï ʄ.: 

ʇʨʦʩʧʝʢʪ, 2025. ï 416 ʩ. 

3. ʇʨʠʢʘʟ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ʦʪ 25 ʘʧʨʝʣʷ 2024 ʛ. ˉ 237ʥ çʆ ʧʦʨʷʜʢʝ 

ʦʬʦʨʤʣʝʥʠʷ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʘʢʪʦʤ ʅ-1ʉè 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.consultant.ru/document/cons_doc_LAW_477400/. 

4. ɻʆʉʊ 12.4.089-86.ʉʠʩʪʝʤʘ ʩʪʘʥʜʘʨʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ. ʉʨʝʜʩʪʚʘ 

ʟʘʱʠʪʳ ʨʘʙʦʪʘʶʱʠʭ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ. ï ʄ.: 

ʀʟʜʘʪʝʣʴʩʪʚʦ ʩʪʘʥʜʘʨʪʦʚ, 1986. ï 12ʩ. 

5. ɻʆʉʊ 12.4.124-83. ʉʠʩʪʝʤʘ ʩʪʘʥʜʘʨʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ. ʉʨʝʜʩʪʚʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʦʪ ʧʘʜʝʥʠʷ ʩ ʚʳʩʦʪʳ. ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ. ï ʄ.: ʀʟʜʘʪʝʣʴʩʪʚʦ ʩʪʘʥʜʘʨʪʦʚ, 1984. ï 8 ʩ. 

6. ʀʥʩʪʨʫʢʮʠʷ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʚʳʩʦʪʝ (ʘʢʪʫʘʣʴʥʘʷ ʨʝʜʘʢʮʠʷ 
2024 ʛʦʜʘ) [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://arkons.biz/instruktsiya-po-ohrane-truda-pri-rabote-na-vysote-2021/. 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʝ: 

ʇʝʪʨʝʥʢʦ ʄʘʢʩʠʤ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʩʪʫʜʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ  

çʉʊɸʅʂʀʅè. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ʈʷʙʦʚ ʉʝʨʛʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ  

çʉʊɸʅʂʀʅè. 
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ɺʊʆʈʀʏʅʆɽ ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʊɺɽʈɼʓʍ 

ʇʈʆʄʓʐʃɽʅʅʓʍ ʆʊʍʆɼʆɺ 

ʇʪʠʮʳʥʘ ɼ. ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ɻʚʦʟʜʢʦʚʘ ʉ. ʀ. 

ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ  

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʘʟʣʠʯʥʳʝ ʠʩʪʦʯʥʠʢʠ ʦʙʨʘʟʦʚʘʥʠʷ 

ʪʚʝʨʜʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ʠ ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ 

ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ, ʘ ʪʘʢʞʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ 

ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʪʦʨʠʯʥʦʝ ʩʳʨʴʝ, ʪʚʝʨʜʳʝ ʦʪʭʦʜʳ, ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʦʪʭʦʜʳ, ʫʪʠʣʠʟʘʮʠʷ ʦʪʭʦʜʦʚ. 

 

ɺʩʷ ʧʨʦʜʫʢʮʠʷ, ʧʨʦʠʟʚʦʜʠʤʘʷ ʯʝʣʦʚʝʢʦʤ, ʩʦ ʚʨʝʤʝʥʝʤ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ 

ʧʝʨʝʭʦʜʠʪ ʚ ʢʘʪʝʛʦʨʠʶ ʦʪʭʦʜʦʚ. ʇʨʠ ʵʪʦʤ ʯʘʩʪʴ ʧʨʦʜʫʢʮʠʠ, ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʢʦʪʦʨʦʡ ʟʘʪʨʘʯʝʥʦ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ ʠ ʪʨʫʜʘ, ʧʦʧʘʜʘʝʪ ʚ 

ʢʘʪʝʛʦʨʠʶ ʦʪʭʦʜʦʚ ʧʦʩʣʝ ʨʘʟʦʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʦʪʭʦʜʳ ʷʚʣʷʶʪʩʷ ʢʘʢ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʪʘʢ ʠ ʧʨʦʜʫʢʪʘʤʠ ʚ ʮʠʢʣʝ ʚʪʦʨʠʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʪʦ ʘʢʪʫʘʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ 

ʚʦʧʨʦʩ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ. 

ʋʧʨʘʚʣʝʥʠʝ ʦʪʭʦʜʘʤʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʨʛʘʥʠʟʘʮʠʶ ʠʭ ʩʙʦʨʘ, ʫʜʘʣʝʥʠʷ 

(ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ), ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʟʘʭʦʨʦʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʝʘʣʠʟʘʮʠʶ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʦʪʭʦʜʦʚ. 

ʉʪʨʘʪʝʛʠʷ ʫʧʨʘʚʣʝʥʠʷ ʦʪʭʦʜʘʤʠ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʨʝʰʝʥʠʠ ʩʣʝʜʫʶʱʠʭ 

ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ: 

- ʤʠʥʠʤʠʟʘʮʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʟʫʶʱʠʭʩʷ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ, ʧʦ 
ʚʦʟʤʦʞʥʦʩʪʠ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ; 

- ʤʠʥʠʤʠʟʘʮʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʟʫʶʱʠʭʩʷ ʦʪʭʦʜʦʚ ʧʦʪʨʝʙʣʝʥʠʷ, 

ʥʘʧʨʘʚʣʷʝʤʳʭ ʥʘ ʦʙʲʝʢʪʳ ʟʘʭʦʨʦʥʝʥʠʷ ʠ ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ; 

- ʧʨʠʤʝʥʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʤʝʪʦʜʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʦʪʭʦʜʦʚ ʩ 
ʥʘʠʤʝʥʴʰʠʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʟʘʪʨʘʪʘʤʠ; 

- ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʚʦʚʣʝʯʝʥʠʝ ʦʪʭʦʜʦʚ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ. 

ʇʝʨʝʭʦʜ ʦʪ ʧʦʣʠʛʦʥʥʦʛʦ ʟʘʭʦʨʦʥʝʥʠʷ ʢ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʪʝʥʜʝʥʮʠʝʡ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʊɹʆ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ [3]. 

ʇʨʦʤʳʰʣʝʥʥʳʝ ʦʪʭʦʜʳ ʠʣʠ ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʵʪʦ ʦʩʪʘʪʢʠ ʩʳʨʴʷ, 

ʤʘʪʝʨʠʘʣʦʚ, ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʮʠʠ ʠʣʠ 

ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʠ ʫʪʨʘʪʠʚʰʠʝ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ ʠʩʭʦʜʥʳʝ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʘ ʪʘʢʞʝ ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʦʧʫʪʥʳʝ ʚʝʱʝʩʪʚʘ, ʥʝ ʥʘʭʦʜʷʱʠʝ ʧʨʠʤʝʥʝʥʠʷ [3]. 
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ʅʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʠ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ 

ʪʚʝʨʜʳʤʠ ʦʪʭʦʜʘʤʠ ʷʚʣʷʶʪʩʷ ʦʙʨʝʟʢʠ ʪʨʫʙ, ʨʝʟʠʥʘ, ʙʫʤʘʛʘ, ʠʟʦʣʷʮʠʦʥʥʳʝ ʠ 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʦʩʪʘʪʢʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ 

ʦʙʨʘʟʫʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʫʩʪʘʥʦʚʢʠ ʩʠʩʪʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, 

ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʠ ʦʪʦʧʣʝʥʠʷ ʚ ʜʦʤʘʭ, ʫʯʨʝʞʜʝʥʠʷʭ ʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ. 

ʅʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʢ ʦʪʭʦʜʘʤ ʦʪʥʦʩʷʪʩʷ ʦʩʪʘʪʢʠ 

ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʧʝʨʝʨʘʙʦʪʢʠ, ʫʧʘʢʦʚʢʠ ʠ 

ʧʝʨʝʚʦʟʢʠ ʧʨʦʜʫʢʮʠʠ. 

ʈʘʟʣʠʯʥʳʝ ʜʝʨʝʚʷʥʥʳʝ ʦʪʭʦʜʳ, ʩʪʨʫʞʢʘ, ʦʧʠʣʢʠ, ʤʝʪʘʣʣʳ, ʧʣʘʩʪʤʘʩʩʳ, 

ʪʢʘʥʠ, ʢʣʝʠ, ʢʨʘʩʢʘ, ʨʘʩʪʚʦʨʠʪʝʣʠ ʠ ʪ.ʜ. ʦʙʨʘʟʫʶʪʩʷ ʥʘ ʣʝʩʦʧʠʣʢʘʭ ʠ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʤʝʙʝʣʴʥʳʭ 

ʬʘʙʨʠʢʘʭ. 

ɺ ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʦʩʥʦʚʥʳʤʠ ʦʪʭʦʜʘʤʠ ʷʚʣʷʶʪʩʷ ʪʢʘʥʠ, 

ʥʠʪʢʠ, ʤʝʪʘʣʣʳ, ʧʣʘʩʪʤʘʩʩʳ, ʨʝʟʠʥʳ, ʢʦʞʘ, ʤʝʭ ʠ ʪ.ʜ. 

ɺʦ ʚʨʝʤʷ ʧʨʦʮʝʩʩʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʫʤʘʛʠ ʠ ʢʘʨʪʦʥʘ, ʧʝʨʝʨʘʙʦʪʢʠ ʙʫʤʘʛʠ ʠ 

ʢʘʨʪʦʥʘ, ʠʟʛʦʪʦʚʣʝʥʠʷ ʫʧʘʢʦʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʟʜʘʥʠʷ ʛʘʟʝʪ ʠ ʣʠʪʝʨʘʪʫʨʳ, 

ʧʝʨʝʧʣʝʪʥʳʭ ʨʘʙʦʪ ʠ ʪ.ʜ. ʮʝʣʣʶʣʦʟʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʪʠʧʦʛʨʘʬʩʢʠʝ 

ʠ ʠʟʜʘʪʝʣʴʩʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʦʠʟʚʦʜʷʪ ʪʘʢʠʝ ʦʪʭʦʜʳ, ʢʘʢ ʦʙʨʳʚʢʠ ʙʫʤʘʛ, 

ʪʢʘʥʝʡ, ʦʩʪʘʪʢʠ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʢʨʘʩʦʢ, ʢʣʝʝʚ, ʤʝʪʘʣʣʦʚ ʠ ʪ.ʜ. 

ʍʠʤʠʯʝʩʢʦʝ ʠ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʠʟʚʦʜʷʪ ʦʪʭʦʜʳ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʭʠʤʠʢʘʪʦʚ, ʤʝʪʘʣʣʦʚ, ʧʣʘʩʪʤʘʩʩ, ʨʝʟʠʥʳ, 

ʩʪʝʢʣʘ, ʤʘʩʝʣ, ʣʘʢʦʚ, ʨʘʩʪʚʦʨʠʪʝʣʝʡ, ʧʠʛʤʝʥʪʦʚ ʠ ʪ.ʜ. 

ʇʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʢʘʫʯʫʢʦʚ ʠ ʧʦʣʠʤʝʨʦʚ ʦʙʨʘʟʫʶʪʩʷ 

ʦʪʭʦʜʳ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʦʩʪʘʪʢʠ ʢʘʫʯʫʢʦʚ, ʧʣʘʩʪʤʘʩʩ, ʩʘʞʠ, ʦʪʚʝʨʜʠʪʝʣʝʡ, 

ʢʨʘʩʠʪʝʣʝʡ, ʤʝʪʘʣʣʦʚ ʠ ʪ.ʜ. 

ʆʚʯʠʥʥʦ-ʰʫʙʥʦʝ ʠ ʢʦʞʝʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʪʘʚʣʷʶʪ ʚ ʢʘʯʝʩʪʚʝ 

ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ ʦʙʨʝʟʢʠ ʢʦʞʠ ʠ ʤʝʭʘ, ʧʨʷʞʠ, ʢʨʘʩʠʪʝʣʠ, ʨʝʘʢʪʠʚʳ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʠ ʜʫʙʣʝʥʠʷ ʢʦʞʠ ʠ ʤʝʭʘ ʠ ʪ.ʜ. 

ʃʦʤ ʯʝʨʥʳʭ ʠ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ, ʦʢʘʣʠʥʘ, ʬʦʨʤʦʚʦʯʥʳʝ ʩʤʝʩʠ, ʩʚʷʟʫʶʱʠʝ 

ʤʘʪʝʨʠʘʣʳ, ʰʣʘʢʠ ʦʩʪʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʪʭʦʜʦʚ ʥʘ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʤʝʪʘʣʣʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʠ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚʘʭ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʪʝʢʣʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʮʝʤʝʥʪʘ, ʛʠʧʩʘ, ʦʙʨʘʙʦʪʢʝ ʢʘʤʥʷ ʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ ʠʟ ʢʘʤʥʷ, ʘʙʨʘʟʠʚʦʚ, 

ʘʩʙʝʩʪʦʮʝʤʝʥʪʥʳʭ ʠʟʜʝʣʠʡ, ʧʦʣʫʯʝʥʠʠ ʠ ʦʙʨʘʙʦʪʢʠ ʩʪʝʢʣʘ ʪʘʢʞʝ ʦʩʪʘʚʣʷʝʪ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ [3]. 

ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʪʠʧʳ ʦʪʭʦʜʦʚ ʚʦʟʤʦʞʥʦ ʧʝʨʝʚʝʩʪʠ ʚ ʢʘʪʝʛʦʨʠʶ 

ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʡ ʛʦʪʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ. 

ɺʪʦʨʠʯʥʳʤ ʩʳʨʴʝʤ ʩʯʠʪʘʶʪʩ ̫ ʤʘʪʝʨʠʘʣʳ ʠ ʠʟʜʝʣʠʷ, ʢʦʪʦʨʳʝ ʧʦʩʣʝ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʧʦʣʥʦʛʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʠʟʥʦʩʘ) ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ 

ʧʦʚʪʦʨʥʦ ʢʘʢ ʠʩʭʦʜʥʦʝ ʩʳʨʴʝ [3]. 

 



128 

˜˝˛˟˪˗ȭ25 )4%ȭ25 
 

ʇʨʦʤʳʰʣʝʥʥʳʝ ʦʪʭʦʜʳ ʷʚʣʷʶʪʩʷ ʥʘʠʮʝʥʥʝʡʰʠʤ ʚʪʦʨʠʯʥʳʤ ʨʝʩʫʨʩʦʤ, 

ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤʦ ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʝʜʠʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʮʝʧʦʯʢʝ: ʦʪʭʦʜʳ ʦʜʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʶʪʩʷ ʥʘʠʮʝʥʥʝʡʰʠʤ ʩʳʨʴʝʤ ʜʣʷ 

ʜʨʫʛʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʪʭʦʜʳ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ 

ʢʘʯʝʩʪʚʝʥʥʳʤ ʩʳʨʴʝʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʨʦʜʥʳʤ [4]. 

ʂ ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ ʧʝʨʝʨʘʙʦʪʢʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ 

ʦʪʥʦʩʠʪʩʷ: 

- ʧʨʠʤʝʥʝʥʠʝ ʦʪʭʦʜʦʚ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʩʳʨʴʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʤʥʦʛʦʪʦʥʥʘʞʥʳʝ ʦʪʭʦʜʳ ʜʨʫʛʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʪʭʦʜʦʚ ʜʣʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ, ʧʣʘʥʠʨʦʚʢʠ 
ʪʝʨʨʠʪʦʨʠʡ, ʧʦʜʩʳʧʢʝ ʜʦʨʦʛ ʠ ʜʨ.; 

- ʧʨʠʤʝʥʝʥʠʝ ʦʪʭʦʜʦʚ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʚ ʢʘʯʝʩʪʚʝ ʫʜʦʙʨʝʥʠʡ ʠʣʠ 

ʩʨʝʜʩʪʚ ʤʝʣʠʦʨʘʮʠʠ; 

- ʢʦʤʧʣʝʢʩʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʩʳʨʴʷ ʠ ʦʪʭʦʜʦʚ ʚ ʢʘʯʝʩʪʚʝ ʚʪʦʨʠʯʥʳʭ 
ʨʝʩʫʨʩʦʚ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ ʧʦ ʙʝʟʦʪʭʦʜʥʳʤ, 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤ ʪʝʭʥʦʣʦʛʠʷʤ; 

- ʫʪʠʣʠʟʘʮʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ [4]. 

ɼʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʧʝʨʝʨʘʙʦʪʢʠ ʚ ʪʦʚʘʨʥʫʶ ʧʨʦʜʫʢʮʠʶ ʚʦʟʤʦʞʥʦ ʦʪʙʠʨʘʪʴ 

ʠʟ ʦʙʱʝʡ ʤʘʩʩʳ ʦʪʭʦʜʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: 

- ʩʪʝʢʣʦ ʠ ʠʟʜʝʣʠʷ ʠʟ ʥʝʛʦ: ʧʠʚʥʳʝ, ʚʠʥʥʦ-ʚʦʜʦʯʥʳʝ ʠ ʜʨʫʛʠʝ ʙʫʪʳʣʢʠ, 

ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʚʝʪʘ ʠ ʬʦʨʤ; ʭʨʫʩʪʘʣʴ; ʦʢʦʥʥʦʝ, ʚʠʪʨʠʥʥʦʝ ʠ ʜʚʝʨʥʦʝ 

ʩʪʝʢʣʦ, ʩʪʝʢʣʦʧʦʩʫʜʘ; ʜʨʫʛʘʷ ʩʪʝʢʣʷʥʥʘʷ ʪʘʨʘ ʠ ʩʪʝʢʣʦʙʦʡ; 

- ʜʝʨʝʚʦ ʠ ʠʟʜʝʣʠʷ ʠʟ ʥʝʛʦ: ʜʝʨʝʚʷʥʥʳʝ ʧʘʥʝʣʠ; ʧʦʣʦʚʘʷ ʜʦʩʢʘ; ʜʚʝʨʠ ʠ 
ʢʦʩʷʢʠ; ʧʣʠʪʳ ɼɺʇ; ʢʦʥʩʪʨʫʢʮʠʠ ʤʝʙʝʣʠ, ʩʘʜʦʚʦ-ʧʘʨʢʦʚʳʡ ʩʧʠʣ ʠ ʦʪʭʦʜʳ 

ʜʨʝʚʝʩʠʥʳ; 

- ʦʪʭʦʜʳ ʧʦʣʠʤʝʨʥʦʡ ʧʨʦʜʫʢʮʠʠ: ʧʣʘʩʪʠʢʦʚʳʝ ʙʫʪʳʣʢʠ ʠ ʙʘʥʢʠ, 

ʧʣʘʩʪʠʢʦʚʫʶ ʪʘʨʫ, ʬʣʘʢʦʥʳ ʠʟ-ʧʦʜ ʰʘʤʧʫʥʝʡ ʠ ʢʦʩʤʝʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ; 

ʧʦʣʠʵʪʠʣʝʥʦʚʳʝ ʧʣʝʥʢʠ, ʘ ʪʘʢʞʝ ʚʩʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʦʜʥʦʨʘʟʦʚʦʡ ʫʧʘʢʦʚʢʠ; 

- ʘʣʶʤʠʥʠʝʚʘʷ ʫʧʘʢʦʚʦʯʥʘʷ ʪʘʨʘ: ʦʜʥʦʨʘʟʦʚʳʝ ʙʘʥʢʠ; ʙʘʥʢʠ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʛʘʟʠʨʦʚʘʥʥʳʭ ʠ ʧʨʦʭʣʘʜʠʪʝʣʴʥʳʭ ʥʘʧʠʪʢʦʚ; ʢʦʥʩʝʨʚʥʳʝ ʙʘʥʢʠ; 

ʫʧʘʢʦʚʢʘ ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʨ.; 

- ʦʪʭʦʜʳ ʯʝʨʥʳʭ ʤʝʪʘʣʣʦʚ: ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ; ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʣʦʤ, 
ʯʘʩʪʠ ʩʪʘʥʢʦʚ, ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʣʦʤ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʢʠʨʧʠʯʘ: ʣʦʤ ʩʪʝʥʦʚʳʭ ʧʘʥʝʣʝʡ; 
ʢʫʩʢʠ ʢʠʨʧʠʯʘ; ʰʧʘʢʣʝʚʢʘ ʠ ʰʪʫʢʘʪʫʨʢʘ; ʢʘʬʝʣʴ ʠ ʧʣʠʪʢʘ; ʘ ʪʘʢʞʝ ʠʥʦʡ 

ʩʪʨʦʠʪʝʣʴʥʳʡ ʣʦʤ, ʦʙʨʘʟʫʶʱʠʡʩʷ ʧʨʠ ʨʘʟʙʦʨʢʝ ʜʦʤʦʚ ʠ ʧʝʨʝʧʣʘʥʠʨʦʚʢʠ 

ʧʦʤʝʱʝʥʠʡ; 

- ʙʫʤʘʛʘ ʠ ʦʪʭʦʜʳ ʠʟ ʥʝʝ: ʧʠʩʯʘʷ ʠ ʛʘʟʝʪʥʘʷ ʙʫʤʘʛʘ; ʫʧʘʢʦʚʦʯʥʘʷ ʪʘʨʘ ʠ 
ʢʘʨʪʦʥ; ʣʠʩʪʦʚʘʷ ʠ ʨʫʣʦʥʥʘʷ ʙʫʤʘʛʘ ʠ ʜʨ.; 

- ʚʝʪʦʰʴ; 

- ʠʟʜʝʣʠʷ ʠʟ ʢʦʞʠ ʠ ʨʝʟʠʥʳ [1]. 
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ʇʨʦʤʳʰʣʝʥʥʳʝ ʦʪʭʦʜʳ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʭ 

ʧʝʨʝʨʘʙʦʪʢʠ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ ʠ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʣʠʙʦ ʧʨʷʤʦʛʦ ʧʦʣʫʯʝʥʠʷ ʪʦʚʘʨʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʱʝʙʝʥʴ, ʮʝʤʝʥʪ, ʙʝʪʦʥ, ʢʠʨʧʠʯ, 

ʙʣʦʢʠ ʠ ʜʨ.) ʰʠʨʦʢʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪ ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʪʭʦʜʳ. 

ʇʨʠʤʝʥʷʶʪ ʦʪʭʦʜʳ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʦʨʦʛ, ʧʨʠ ʟʘʩʳʧʢʝ ʚʳʨʘʙʦʪʦʢ, 

ʚʳʨʘʚʥʠʚʘʥʠʠ ʣʘʥʜʰʘʬʪʘ, ʧʦʣʠʛʦʥʦʚ. 

ʉʘʤʠ ʩʪʨʦʠʪʝʣʴʥʳʝ ʦʪʭʦʜʳ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʪʦʨʠʯʥʦʛʦ ʱʝʙʥʷ, 

ʧʝʩʯʘʥʦ-ʛʨʘʚʠʡʥʦʡ ʩʤʝʩʠ, ʤʝʪʘʣʣʦʣʦʤʘ ʠ ʜʨ., ʢʦʪʦʨʳʝ ʜʘʣʝʝ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ 

ʙʝʪʦʥʥʳʭ ʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ 

ʤʦʥʦʣʠʪʥʳʭ ʠʟʜʝʣʠʡ. ʎʝʥʘ ʵʪʠʭ ʦʪʭʦʜʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʮʝʥʳ ʧʨʠʨʦʜʥʦʛʦ 

ʱʝʙʥʷ. 

ʇʝʨʝʨʘʙʦʪʢʘ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʪʨʝʙʫʝʪ ʚ 

4 ʨʘʟʘ ʤʝʥʴʰʝ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ, ʯʝʤ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʝʨʚʠʯʥʦʛʦ ʩʳʨʴʷ. 

ʈʘʩʭʦʜʳ ʥʘ ʩʙʦʨ ʠ ʧʝʨʝʨʘʙʦʪʢʫ ʚʪʦʨʠʯʥʦʛʦ ʤʝʪʘʣʣʘ ʚ 25 ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʝʪʘʣʣʘ ʠʟ ʨʫʜ. 

ʆʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʝʥʠʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʩʫʱʝʩʪʚʝʥʥʦʛʦ 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠʟʜʝʣʠʡ ʠʟ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ: ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʚʳʰʘʝʪʩʷ ʧʨʦʯʥʦʩʪʴ ʠʟʜʝʣʠʡ ʧʨʠ ʜʦʙʘʚʢʝ ʪʝʭʥʦʛʝʥʥʳʭ ʥʘʥʦʯʘʩʪʠʮ, 

ʩʥʠʞʘʝʪʩʷ ʧʦʨʠʩʪʦʩʪʴ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʟʥʦʩʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠʟʜʝʣʠʡ. ʆʜʥʘʢʦ 

ʧʨʠʤʝʥʝʥʠʝ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ: ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʧʦʣʫʯʝʥʠʝ ʥʘʥʦʯʘʩʪʠʮ ʜʘʞʝ ʠʟ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʭ ʧʦʨʦʰʢʦʚʳʭ ʦʪʭʦʜʦʚ ʚ 

ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʟʘʪʨʘʪʥʳʤ ʧʨʦʮʝʩʩʦʤ. 

ʕʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʦʟʠʪʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʚʫʭ ʠ ʙʦʣʝʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʥʘʠʙʦʣʴʰʝʛʦ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ. ʇʨʠ ʵʪʦʤ ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʣʘʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠʟ ʦʪʭʦʜʦʚ ʠ ʝʝ 

ʧʨʠʤʝʥʝʥʠʝ ʯʨʝʟʚʳʯʘʡʥʦ ʰʠʨʦʢʠ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʦʩʪʘʪʦʯʥʦ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʵʬʬʝʢʪʠʚʥʳ [4]. 

ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʪʦʨʠʯʥʳʭ ʨʝʩʫʨʩʦʚ ʚʤʝʩʪʝ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ 

ʠʤʝʝʪ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʩʪʦʨʦʥʳ. ʅʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ 

ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʠ ʟʘʤʝʥʳ ʧʝʨʚʠʯʥʦʛʦ ʩʳʨʴʷ ʦʪʭʦʜʘʤʠ, ʧʨʦʷʚʠʚʰʠʝʩʷ ʚ ʨʷʜʝ 

ʦʪʨʘʩʣʝʡ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʦʧʪʠʤʘʣʴʥʳʤ. ʉ ʵʪʠʤ ʩʪʦʣʢʥʫʣʠʩʴ ʧʨʠ ʧʝʨʝʭʦʜʝ ʥʘ ʟʘʤʢʥʫʪʳʡ ʧʘʨʦʚʦʜʷʥʦʡ 

ʮʠʢʣ ʚ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʝ, ʚ ʩʠʩʪʝʤʘʭ ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʢʘʨʪʦʥʘ ʠ ʜʨʫʛʠʭ. 

ʊʘʢ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ ʚʪʦʨʠʯʥʦʛʦ ʩʳʨʴʷ ʚ ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʠʢʣʘʭ 

ʠʜʝʪ ʥʘʢʦʧʣʝʥʠʝ ʧʨʠʤʝʩʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʥʘʧʨʠʤʝʨ, ʚ ʩʪʘʣʠ, ʚʳʧʣʘʚʣʝʥʥʦʡ ʠʟ 

ʤʝʪʘʣʣʦʣʦʤʘ, ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʤʝʜʴ, ʮʠʥʢ ʠ ʢʦʙʘʣʴʪ. ɺ ʮʝʣʣʶʣʦʟʥʦʡ ʤʘʩʩʝ ʟʘ 

ʩʯʝʪ ʤʘʢʫʣʘʪʫʨʳ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦʣʷ ʜʣʠʥʥʦʛʦ ʚʦʣʦʢʥʘ, ʯʪʦ ʧʦʩʪʝʧʝʥʥʦ 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʧʨʦʯʥʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʙʫʤʘʛʠ. 
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ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʨʘʩʭʦʜʳ ʵʥʝʨʛʠʠ ʥʘ ʫʪʠʣʠʟʘʮʠʶ 

ʤʘʪʝʨʠʘʣʦʚ. ɽʩʣʠ ʫʚʝʣʠʯʝʥʠʝ ʩʪʝʧʝʥʠ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʚ 2 ʨʘʟʘ (ʩ 25 

ʜʦ 50 %) ʪʨʝʙʫʝʪ ʨʦʩʪʘ ʟʘʪʨʘʪ ʵʥʝʨʛʠʠ ʚ 2,5 ʨʘʟʘ, ʪʦ ʜʣʷ ʪʘʢʦʛʦ ʞʝ ʫʚʝʣʠʯʝʥʠʷ 

ʩʪʝʧʝʥʠ ʫʪʠʣʠʟʘʮʠʠ, ʥʦ ʩ 50 ʜʦ 75 % ʥʝʦʙʭʦʜʠʤʦ ʫʞʝ ʟʘʪʨʘʪʠʪʴ ʵʥʝʨʛʠʠ ʚ 5 ʨʘʟ 

ʙʦʣʴʰʝ. ɼʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʩʪʝʧʝʥʠ ʫʪʠʣʠʟʘʮʠʠ ʦʙʭʦʜʠʪʩʷ ʥʝʠʟʤʝʨʠʤʦ 

ʜʦʨʦʞʝ, ʧʦʩʢʦʣʴʢʫ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ. 

ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʚʳʚʦʜ ʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʥʝʜʦʩʪʠʞʠʤʦʩʪʠ 100 %-ʥʦʡ 

ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ. ʈʝʯʴ ʤʦʞʝʪ ʠʜʪʠ ʦʙ ʦʧʪʠʤʘʣʴʥʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʡ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʩʪʝʧʝʥʠ 

ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ. 

ʇʨʝʜʝʣʳ ʚʦʟʤʦʞʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʪʦʨʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʬʘʢʪʦʨʘʤʠ ʩʥʠʞʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʆʢʦʥʯʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠ ʦʙʲʝʤʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʪʭʦʜʦʚ ʧʨʠʥʠʤʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʩʣʝʜʫʶʱʠʭ ʜʘʥʥʳʭ: 

- ʙʘʣʘʥʩʘ ʤʘʪʝʨʠʘʣʦʚ ʩ ʫʯʝʪʦʤ ʢʘʢ ʧʨʷʤʦʛʦ, ʪʘʢ ʠ ʢʦʩʚʝʥʥʦʛʦ ʨʘʩʭʦʜʘ 

ʤʘʪʝʨʠʘʣʦʚ; 

- ʙʘʣʘʥʩʘ ʵʥʝʨʛʠʠ ʩ ʫʯʝʪʦʤ ʢʘʢ ʧʨʷʤʦʛʦ, ʪʘʢ ʠ ʢʦʩʚʝʥʥʦʛʦ ʨʘʩʭʦʜʘ 
ʵʥʝʨʛʠʠ; 

- ʙʘʣʘʥʩʘ ʚʣʠʷʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʩ ʫʯʝʪʦʤ ʬʘʢʪʦʨʦʚ ʧʨʷʤʦʛʦ ʠ 
ʢʦʩʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ; 

- ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʧʨʠʤʝʥʷʝʤʦʛʦ ʩʧʦʩʦʙʘ; 

- ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʩʭʦʜʦʚ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ. 

ʋʯʠʪʳʚʘʷ ʫʢʘʟʘʥʥʳʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʦʙʲʝʢʪʠʚʥʫʶ ʦʮʝʥʢʫ 

ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʠ 

ʦʧʨʝʜʝʣʠʪʴ ʧʨʝʜʝʣʳ ʠʭ ʫʪʠʣʠʟʘʮʠʠ [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʪʦʨʠʯʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ ʠʤʝʝʪ ʨʷʜ ʢʘʢ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʩʪʦʨʦʥ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ 

ʚʳʙʦʨʝ ʪʝʭʥʦʣʦʛʠʠ ʫʪʠʣʠʟʘʮʠʠ ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʙʦʪʳ ʩ 

ʥʠʤʠ. 
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ʉʇɽʎʀɸʃʔʅɸʗ ʆʎɽʅʂɸ ʋʉʃʆɺʀʁ ʊʈʋɼɸ       

ɺ ʄɸʃʗʈʅʆʄ ʎɽʍɽ 

ʉʢʠʜʘʥʝʥʢʦ ɽ. ʇ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ɽʨʝʤʝʥʢʦ ʆ. ɺ. 

ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ  

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʡ ʦʮʝʥʢʠ 

ʫʩʣʦʚʠʡ ʪʨʫʜʘ (ʉʆʋʊ) ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. ʅʘ ʧʨʠʤʝʨʝ ʨʘʙʦʯʝʛʦ 

ʤʝʩʪʘ ʤʘʣʷʨʘ ʧʦʢʘʟʘʥʳ ʵʪʘʧʳ ʉʆʋʊ, ʚʳʷʚʣʝʥʥʳʝ ʚʨʝʜʥʳʝ ʬʘʢʪʦʨʳ ʠ ʠʭ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ. ʇʨʠʚʝʜʝʥʳ ʛʘʨʘʥʪʠʠ ʠ ʢʦʤʧʝʥʩʘʮʠʠ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ, ʘ ʪʘʢʞʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʣʫʯʰʝʥʠʶ ʫʩʣʦʚʠʡ ʪʨʫʜʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʆʋʊ, ʦʭʨʘʥʘ ʪʨʫʜʘ, ʚʨʝʜʥʳʝ ʬʘʢʪʦʨʳ, ʙʝʟʦʧʘʩʥʦʩʪʴ, 

ʤʘʣʷʨʥʳʡ ʫʯʘʩʪʦʢ, ʛʘʨʘʥʪʠʠ ʠ ʢʦʤʧʝʥʩʘʮʠʠ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʦʭʨʘʥʳ ʪʨʫʜʘ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʠ ʢʘʯʝʩʪʚʝʥʥʘʷ 

ʦʮʝʥʢʘ ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʳ. ʆʜʥʠʤ ʠʟ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʟʘʢʨʝʧʣʸʥʥʳʭ ʚ ʨʦʩʩʠʡʩʢʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ, ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʘʣʴʥʘʷ ʦʮʝʥʢʘ 

ʫʩʣʦʚʠʡ ʪʨʫʜʘ (ʉʆʋʊ). 

ʎʝʣʴ ʉʆʋʊ ï ʚʳʷʚʣʝʥʠʝ ʚʨʝʜʥʳʭ ʠ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ 

ʢʣʘʩʩʦʚ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʝʨ ʧʦ ʠʭ ʩʥʠʞʝʥʠʶ. ɼʣʷ ʨʘʙʦʪʥʠʢʦʚ ʵʪʦ 

ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ ʩ ʧʨʘʚʦʤ ʥʘ ʛʘʨʘʥʪʠʠ ʠ ʢʦʤʧʝʥʩʘʮʠʠ, ʘ ʜʣʷ ʨʘʙʦʪʦʜʘʪʝʣʷ ï ʩ 

ʚʳʧʦʣʥʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʩʥʠʞʝʥʠʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʨʠʩʢʦʚ. 

ʇʨʦʮʝʜʫʨʘ ʉʆʋʊ ʧʨʦʚʦʜʠʪʩʷ ʚ ʩʪʨʦʛʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴʥʳʤ 

ʟʘʢʦʥʦʤ ˉ 426-ʌɿ ʠ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ ʄʠʥʪʨʫʜʘ ʈʌ. ʆʥʘ ʚʢʣʶʯʘʝʪ 

ʥʝʩʢʦʣʴʢʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʰʘʛʦʚ (ʨʠʩ. 1). 

ʂʘʞʜʳʡ ʵʪʘʧ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ: 

o ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʠʩʩʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʮʝʜʫʨʳ; 

o ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʬʘʢʪʦʨʦʚ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʨʠʩʢʠ; 

o ʠʟʤʝʨʝʥʠʷ ʬʠʢʩʠʨʫʶʪ ʬʘʢʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ; 

o ʠʪʦʛʦʚʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʢʣʘʩʩʦʚ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ 
ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʛʘʨʘʥʪʠʡ ʠ ʨʘʟʨʘʙʦʪʢʠ ʤʝʨ ʧʦ ʫʣʫʯʰʝʥʠʶ. 

ɼʣʷ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʤʘʣʷʨʘ ʥʘ ʜʝʡʩʪʚʫʶʱʝʤ 

ʧʨʝʜʧʨʠʷʪʠʠ, ʛʜʝ ʨʘʙʦʯʘʷ ʩʤʝʥʘ ʧʨʦʚʦʜʠʪʩʷ ʚʦʩʝʤʴ ʯʘʩʦʚ ʚ ʜʝʥʴ. ɸʥʘʣʠʟ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ ʨʷʜʘ ʬʘʢʪʦʨʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ 

ʪʘʙʣʠʮʝ 1. 
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ʈʠʩ. 1. ʕʪʘʧʳ ʧʨʦʚʝʜʝʥʠʷ ʉʆʋʊ 

 

ʊʘʙʣʠʮʘ 1 

ʀʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʬʘʢʪʦʨʳ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʤʘʣʷʨʘ 

ʌʘʢʪʦʨ ʂʣʘʩʩ ʫʩʣʦʚʠʡ ʪʨʫʜʘ 

ʍʠʤʠʯʝʩʢʠʡ 3.2. 

ʐʫʤ 3.1. 

ʇʘʨʘʤʝʪʨʳ ʤʠʢʨʦʢʣʠʤʘʪʘ 3.1. 

ʊʷʞʝʩʪʴ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ 3.2. 

ʀʪʦʛʦʚʳʡ ʢʣʘʩʩ 3.3. 

 

ʆʮʝʥʢʘ ʫʢʘʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʤʘʣʷʨʥʦʤ ʮʝʭʝ ʠ ʧʨʠʤʝʥʷʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ 

(ʵʤʘʣʠ, ʣʘʢʠ, ʛʨʫʥʪʦʚʢʠ, ʨʘʩʪʚʦʨʠʪʝʣʠ, ʙʝʥʟʠʥ, ʢʣʝʡ, ʛʝʨʤʝʪʠʢʠ ʠ ʜʨ.). ʕʪʠ 

ʤʘʪʝʨʠʘʣʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʜʝʣʝʥʠʝʤ ʣʝʪʫʯʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʠ 

ʘʵʨʦʟʦʣʝʡ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʭʠʤʠʯʝʩʢʠʡ ʬʘʢʪʦʨ. 

ʐʫʤ ʦʮʝʥʠʚʘʝʪʩʷ, ʪʘʢ ʢʘʢ ʦʙʦʨʫʜʦʚʘʥʠʝ ʤʘʣʷʨʥʦʛʦ ʫʯʘʩʪʢʘ (ʚʳʪʷʞʥʳʝ 

ʩʠʩʪʝʤʳ, ʢʦʤʧʨʝʩʩʦʨʳ, ʥʘʩʦʩʳ, ʫʩʪʘʥʦʚʢʠ ʚʝʥʪʠʣʷʮʠʠ) ʩʦʟʜʘʸʪ ʧʦʚʳʰʝʥʥʳʡ 

ʫʨʦʚʝʥʴ ʰʫʤʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʟʜʦʨʦʚʴʝ 

ʨʘʙʦʪʥʠʢʦʚ. 

ʇʘʨʘʤʝʪʨʳ ʪʷʞʝʩʪʠ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʦʮʝʥʠʚʘʶʪʩʷ ʠʟ-ʟʘ ʬʠʟʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʠ, ʩʚʷʟʘʥʥʦʡ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʨʫʯʥʳʭ ʦʧʝʨʘʮʠʡ (ʰʣʠʬʦʚʘʥʠʝ, ʦʢʨʘʩʢʘ, 

ʧʝʨʝʤʝʱʝʥʠʝ ʜʝʪʘʣʝʡ ʠ ʟʘʛʦʪʦʚʦʢ), ʯʪʦ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ 

ʟʘʪʨʘʪ ʨʘʙʦʪʥʠʢʘ. 

ʅʘʣʠʯʠʝ ʢʣʘʩʩʘ ʫʩʣʦʚʠʡ ʪʨʫʜʘ 3.3 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ 

ʚʦʟʜʝʡʩʪʚʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʦʨʛʘʥʠʟʤ ʨʘʙʦʪʥʠʢʘ. ʇʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨ ʧʦʩʣʝʜʩʪʚʠʷ ʤʦʛʫʪ ʧʨʦʷʚʣʷʪʴʩʷ ʚ ʚʠʜʝ 

ʭʨʦʥʠʯʝʩʢʦʡ ʫʩʪʘʣʦʩʪʠ, ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʥʘʨʫʰʝʥʠʡ ʩʣʫʭʘ, ʘ ʚ 

ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ï ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 
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ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʉʆʋʊ ʠ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʢʣʘʩʩʦʤ ʫʩʣʦʚʠʡ 

ʪʨʫʜʘ 3.3 ʨʘʙʦʪʥʠʢʘʤ, ʟʘʥʷʪʳʤ ʥʘ ʜʘʥʥʦʤ ʨʘʙʦʯʝʤ ʤʝʩʪʝ, ʧʨʝʜʫʩʤʦʪʨʝʥ ʨʷʜ 

ʛʘʨʘʥʪʠʡ ʠ ʢʦʤʧʝʥʩʘʮʠʡ (ʪʘʙʣ. 2), ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʥʠʞʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʩʦʭʨʘʥʝʥʠʝ ʟʜʦʨʦʚʴʷ. 

 

ʊʘʙʣʠʮʘ 2 

ɻʘʨʘʥʪʠʠ ʠ ʢʦʤʧʝʥʩʘʮʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʨʘʙʦʪʥʠʢʫ (ʨʘʙʦʪʥʠʢʘʤ), 

ʟʘʥʷʪʳʤ ʥʘ ʜʘʥʥʦʤ ʨʘʙʦʯʝʤ ʤʝʩʪʝ 

 ̄

ʧ/ʧ 
ɺʠʜʳ ʛʘʨʘʥʪʠʡ 

ʠ ʢʦʤʧʝʥʩʘʮʠʡ 
ʌʘʢʪʠʯʝʩʢʦʝ 

ʥʘʣʠʯʠʝ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʮʝʥʢʠ ʫʩʣʦʚʠʡ ʪʨʫʜʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ 

(ʜʘ, ʥʝʪ) 
ʦʩʥʦʚʘʥʠʝ 

1. 
ʇʦʚʳʰʝʥʥʘʷ ʦʧʣʘʪʘ 

ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʘ 

(ʨʘʙʦʪʥʠʢʦʚ) 
ɼʘ ɼʘ 

ʈʘʟʜʝʣ VI, ʛʣʘʚʘ 21, 

ʩʪʘʪʴʷ 147 ʊʂ ʈʌ 

2. 
ɽʞʝʛʦʜʥʳʡ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʦʧʣʘʯʠʚʘʝʤʳʡ ʦʪʧʫʩʢ 
ɼʘ ɼʘ 

ʈʘʟʜʝʣ V, ʛʣʘʚʘ 19, ʩʪʘʪʴʷ 

117 ʊʂ ʈʌ 

3. 
ʉʦʢʨʘʱʝʥʥʘʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ 
ʅʝʪ ɼʘ 

ʈʘʟʜʝʣ IV, ʛʣʘʚʘ 15, ʩʪʘʪʴʷ 92 

ʊʂ ʈʌ 

4. 
ʄʦʣʦʢʦ ʠʣʠ ʜʨʫʛʠʝ 

ʨʘʚʥʦʮʝʥʥʳʝ 

ʧʠʱʝʚʳʝ ʧʨʦʜʫʢʪʳ 
ɼʘ ɼʘ 

ʇʨʠʢʘʟ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ʦʪ 

12.05.2022 ˉ 291ʥ, ʧʨʠʣ. 1, 

ʨʘʟʜʝʣ ç1. ʍʠʤʠʯʝʩʢʠʡ 

ʬʘʢʪʦʨè, ʧ. 281, 638, 629 

5. 
ʃʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʦʝ 

ʧʠʪʘʥʠʝ 
ʅʝʪ ʅʝʪ ʆʪʩʫʪʩʪʚʫʝʪ 

6. 
ʇʨʘʚʦ ʥʘ ʜʦʩʨʦʯʥʦʝ 

ʥʘʟʥʘʯʝʥʠʝ ʩʪʨʘʭʦʚʦʡ 

ʧʝʥʩʠʠ 
ɼʘ ɼʘ 

ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʂʘʙʠʥʝʪʘ 

ʄʠʥʠʩʪʨʦʚ ʉʉʉʈ ʦʪ 26 

ʷʥʚʘʨʷ 1991 ʛ ˉ 10, ʉʧʠʩʦʢ 

 ̄2, ʚʠʜ ʧʨʦʠʟʚʦʜʩʪʚʘ: 

çXXXIII . ʆʙʱʠʝ 

ʧʨʦʬʝʩʩʠʠè, ʧʦʟʠʮʠʷ 

(ʪʨʠʜʮʘʪʠʟʥʘʯʥʳʡ ʩʠʤʚʦʣ) ʚ 

ʉʧʠʩʢʝ ʧʨʦʬʝʩʩʠʠ, 

ʜʦʣʞʥʦʩʪʠ: 23200000-13450. 

ʄʘʣʷʨʳ, ʟʘʥʷʪʳʝ ʥʘ ʨʘʙʦʪʘʭ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʨʝʜʥʳʭ 

ʚʝʱʝʩʪʚ ʥʝ ʥʠʞʝ 3 ʢʣʘʩʩʘ 

ʦʧʘʩʥʦʩʪʠ 

7. 
ʇʨʦʚʝʜʝʥʠʝ 

ʤʝʜʠʮʠʥʩʢʠʭ 

ʦʩʤʦʪʨʦʚ 
ɼʘ ɼʘ 

ʇʨʠʢʘʟ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ 

ʦʪ 28 ʷʥʚʘʨʷ 2021 ˉ 29ʥ, 

ʧʨʠʣ.1, ʧ. 1.14.2, 1.37.1, 1.50, 

4.4, 4.8, 5.1 (1 ʨʘʟ ʚ ʛʦʜ; 1 ʨʘʟ 

ʚ 2 ʛʦʜʘ) 
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ɼʘʥʥʳʝ ʛʘʨʘʥʪʠʠ ʠ ʢʦʤʧʝʥʩʘʮʠʠ ʤʦʛʫʪ ʯʘʩʪʠʯʥʦ ʧʦʢʨʳʪʴ ʥʝʛʘʪʠʚʥʳʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʪʘʢ ʢʘʢ ʜʣʷ ʣʫʯʰʝʛʦ ʵʬʬʝʢʪʘ ʥʘʜʦ ʧʨʦʠʟʚʦʜʠʪʴ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʥʠʞʝʥʠʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʘʙʦʪʥʠʢʘ ʠ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʢʣʘʩʩʘ ʫʩʣʦʚʠʡ ʪʨʫʜʘ. 

ʇʨʦʚʝʜʝʥʠʝ ʉʆʋʊ ʧʦʟʚʦʣʷʝʪ ʧʦʥʷʪʴ, ʯʪʦ ʛʨʘʤʦʪʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʧʨʦʮʝʜʫʨʳ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʩʠʩʪʝʤʝ ʦʭʨʘʥʳ ʪʨʫʜʘ. ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝ 

ʪʦʣʴʢʦ ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʥʦ ʠ ʨʝʘʣʴʥʫʶ ʟʘʱʠʪʫ 

ʟʜʦʨʦʚʴʷ ʨʘʙʦʪʥʠʢʦʚ. 

ʈʝʛʫʣʷʨʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʉʆʋʊ, ʚʥʝʜʨʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨ ʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʢʦʤʧʝʥʩʘʮʠʡ ʬʦʨʤʠʨʫʶʪ ʦʩʥʦʚʫ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʛʜʝ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʦʨʠʪʝʪʦʤ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʊʨʫʜʦʚʦʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ: ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ˉ 197-ʌɿ 

[ʧʨʠʥʷʪ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ɼʫʤʦʡ 30.12.2001 ʛ.]: (ʩ ʠʟʤ. ʠ ʜʦʧ., ʚʩʪʫʧʠʣ ʚ 

ʩʠʣʫ ʩ 01.09.2025). ï ɼʦʩʪʫʧ ʠʟ ʩʧʨʘʚʦʯʥʦ-ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ 

ʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩ. ï ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ. 

2. ʆ ʩʧʝʮʠʘʣʴʥʦʡ ʦʮʝʥʢʝ ʫʩʣʦʚʠʡ ʪʨʫʜʘ: ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ  ̄426-ʌɿ ʦʪ 

28.12.2013 ʛ. ï ɼʦʩʪʫʧ ʠʟ ʩʧʨʘʚʦʯʥʦ-ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ 

ʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩ. ï ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ. 

3. ʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʄʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʡ ʦʮʝʥʢʠ ʫʩʣʦʚʠʡ 
ʪʨʫʜʘ, ʂʣʘʩʩʠʬʠʢʘʪʦʨʘ ʚʨʝʜʥʳʭ ʠ (ʠʣʠ) ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʬʦʨʤʳ ʦʪʯʝʪʘ ʦ ʧʨʦʚʝʜʝʥʠʠ ʩʧʝʮʠʘʣʴʥʦʡ ʦʮʝʥʢʠ ʫʩʣʦʚʠʡ 

ʪʨʫʜʘ ʠ ʠʥʩʪʨʫʢʮʠʠ ʧʦ ʝʝ ʟʘʧʦʣʥʝʥʠʶ: ʇʨʠʢʘʟ ʄʠʥʠʩʪʝʨʩʪʚʘʪʨʫʜʘ ʠ 

ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʈʌ ˉ 817ʥ ʦʪ 21 ʥʦʷʙʨʷ 2023 ʛ.: (ɿʘʨʝʛ. ʚ ʄʠʥʶʩʪʝ 

ʈʦʩʩʠʠ 30.11.2023  ̄76179). ï ɼʦʩʪʫʧ ʠʟ ʩʧʨʘʚʦʯʥʦ-ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ 

ʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩ. ï ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ. 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʝ: 

ʉʢʠʜʘʥʝʥʢʦ ɽʣʠʟʘʚʝʪʘ ʇʝʪʨʦʚʥʘ ï ʩʪʫʜʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ  

çʉʊɸʅʂʀʅè. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ɽʨʝʤʝʥʢʦ ʆʣʴʛʘ ɺʠʢʪʦʨʦʚʥʘ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ  

çʉʊɸʅʂʀʅè. 
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ʂʃʖʏɽɺʓɽ ʅɸʇʈɸɺʃɽʅʀʗ ʄʆɼɽʈʅʀɿɸʎʀʀ 

ʇʈʀʈʆɼʆʆʍʈɸʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ ʎɽʄɽʅʊʅʆɻʆ 

ʇʈɽɼʇʈʀʗʊʀʗ 

ʉʪʨʝʢʘʣʦʚʘ ʂ. ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ʈʷʙʦʚ ʉ. ɸ. 

ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ  

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʚʥʝʜʨʷʝʤʳʭ ʥʘ ʮʝʤʝʥʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʜʣʷ ʩʥʠʞʝʥʠʷ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʅʘ ʧʨʠʤʝʨʝ ʟʘʚʦʜʘ 

çʎʝʤʝʥʪʫʤè ʨʘʩʩʤʦʪʨʝʥʳ ʢʣʶʯʝʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʜʝʨʥʠʟʘʮʠʠ: 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʪʦʧʣʠʚʘ, ʫʢʨʝʧʣʝʥʠʝ ʛʨʫʥʪʘ, ʦʯʠʩʪʢʘ ʩʪʦʯʥʳʭ 

ʚʦʜ ʠ ʩʦʢʨʘʱʝʥʠʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʦʡ ʙʘʟʝ, ʨʝʛʫʣʠʨʫʶʱʝʡ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʝʤʝʥʪʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʤʦʜʝʨʥʠʟʘʮʠʷ, ʘʣʴʪʝʨʥʘʪʠʚʥʦʝ ʪʦʧʣʠʚʦ, ʦʯʠʩʪʢʘ 

ʩʪʦʯʥʳʭ ʚʦʜ, ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ. 

 

ʎʝʤʝʥʪʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʚʩʝʛʜʘ ʘʩʩʦʮʠʠʨʦʚʘʣʘʩʴ ʩ ʧʳʣʴʶ, ʜʳʤʦʤ ʠ 

ʦʛʨʦʤʥʳʤʠ ʚʳʙʨʦʩʘʤʠ CO2. ʆʥʘ ʚʥʦʩʠʪ ʚʝʩʦʤʳʡ ʚʢʣʘʜ ʚ ʛʣʦʙʘʣʴʥʳʝ ʚʳʙʨʦʩʳ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. ʅʦ ʩʝʛʦʜʥʷ ʵʪʦ ʥʝ ʧʨʦʩʪʦ ʧʨʦʙʣʝʤʘ, ʘ ʧʦʣʝ ʜʣʷ ʠʥʥʦʚʘʮʠʡ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʮʝʤʝʥʪʥʳʝ ʟʘʚʦʜʳ ʘʢʪʠʚʥʦ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ. ʄʦʷ ʮʝʣʴ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ï ʨʘʟʦʙʨʘʪʴʩʷ, ʢʘʢʠʝ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʤʦʛʘʶʪ ʠʟʤʝʥʠʪʴ ʦʜʥʫ ʠʟ ʩʘʤʳʭ çʛʨʷʟʥʳʭè 

ʦʪʨʘʩʣʝʡ ʠ ʜʝʣʘʶʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʮʝʤʝʥʪʘ ʤʝʥʝʝ ʚʨʝʜʦʥʦʩʥʳʤ. 

ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʪʘʨʦʛʦ ʩʦʚʝʪʩʢʦʛʦ ʟʘʚʦʜʘ ʚ 

ʩʦʚʨʝʤʝʥʥʦʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʷʚʣʷʝʪʩʷ ʆʆʆ ʊʂ 

çɻʠʛʘʥʪè, ʨʘʙʦʪʘʶʱʠʡ ʧʦʜ ʙʨʝʥʜʦʤ çʎʝʤʝʥʪʫʤè. 

ɺʦʩʢʨʝʩʝʥʩʢʠʡ ʮʝʤʝʥʪʥʳʡ ʟʘʚʦʜ ʙʳʣ ʟʘʧʫʱʝʥ ʚ 1913 ʛʦʜʫ, ʝʛʦ ʧʨʦʝʢʪʥʘʷ 

ʤʦʱʥʦʩʪʴ ʩʦʩʪʘʚʣʷʣʘ 80 ʪʳʩ. ʪʦʥʥ ʮʝʤʝʥʪʘ ʚ ʛʦʜ. ɺ 1972 ʛʦʜʫ ɺʦʩʢʨʝʩʝʥʩʢʠʡ 

ʮʝʤʝʥʪʥʳʡ ʟʘʚʦʜ ʚʦʰʝʣ ʚ ʦʙʲʝʜʠʥʝʥʠʝ çɺʦʩʢʨʝʩʝʥʩʢʮʝʤʝʥʪè ʥʘʨʷʜʫ ʩ ʟʘʚʦʜʦʤ 

çɻʠʛʘʥʪè ʠ ɸʬʘʥʘʩʴʝʚʩʢʠʤ ʢʘʨʴʝʨʦʤ. 

ɺ 2016 ʛʦʜʫ ʟʘʚʦʜ ʙʳʣ ʟʘʢʦʥʩʝʨʚʠʨʦʚʘʥ ʚ ʩʚʷʟʠ ʩ ʨʳʥʦʯʥʦʡ ʩʠʪʫʘʮʠʝʡ, ʘ ʚ 

2023 ʛʦʜʫ ʚʥʦʚʴ ʟʘʧʫʩʪʠʣ ʩʚʦʠ ʧʝʯʠ ʚ ʩʦʩʪʘʚʝ ʢʦʤʧʘʥʠʠ çʎʝʤʝʥʪʫʤè, 

ʧʦʩʪʘʚʣʷʝʪ ʩʪʨʘʥʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʡ ʮʝʤʝʥʪ ʠ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʝʪ ʚ 

ʩʦʮʠʘʣʴʥʦʡ ʞʠʟʥʠ ʨʝʛʠʦʥʘ. 

çʎʝʤʝʥʪʫʤè ʧʨʦʚʝʣ ʢʦʤʧʣʝʢʩʥʫʶ ʤʦʜʝʨʥʠʟʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʤʦʱʥʦʩʪʝʡ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʣʘ ʩʦʟʜʘʪʴ ʥʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʩʦʚʨʝʤʝʥʥʳʡ ʧʨʦʤʳʰʣʝʥʥʳʡ ʢʣʘʩʪʝʨ, ʚʳʧʫʩʢʘʶʱʠʡ ʧʨʦʜʫʢʮʠʶ 

ʩ ʚʳʩʦʢʦʡ ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʴʶ. 
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ʆʩʦʙʳʡ ʫʧʦʨ ʙʳʣ ʩʜʝʣʘʥ ʥʘ ʫʣʫʯʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ 

ʟʘʱʠʪʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʅʘ ʟʘʚʦʜʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʦʚʝʡʰʝʝ 

ʦʙʝʩʧʳʣʠʚʘʶʱʝʝ ʠ ʛʘʟʦʦʯʠʩʪʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʦʩʪʨʦʝʥ ʢʨʳʪʳʡ ʢʣʠʥʢʝʨʥʳʡ 

ʩʢʣʘʜ, ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʟʘʤʢʥʫʪʦʛʦ ʚʦʜʦʦʙʦʨʦʪʘ ʮʝʭʘ ʧʦʤʦʣʘ ʮʝʤʝʥʪʘ. 

ʅʘ ʟʘʚʦʜʝ ʧʨʦʚʝʣʠ ʢʦʤʧʣʝʢʩʥʫʶ ʤʦʜʝʨʥʠʟʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʤʦʱʥʦʩʪʝʡ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʦʟʜʘʪʴ ʥʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

ʩʦʚʨʝʤʝʥʥʳʡ ʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʵʢʦʣʦʛʠʠ: ʫʩʪʘʥʦʚʣʝʥʦ ʥʦʚʝʡʰʝʝ ʬʠʣʴʪʨʫʶʱʝʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʦʩʪʨʦʝʥ ʢʨʳʪʳʡ ʩʢʣʘʜ ʠ ʚʥʝʜʨʝʥʘ ʩʠʩʪʝʤʘ ʟʘʤʢʥʫʪʦʛʦ 

ʚʦʜʦʦʙʦʨʦʪʘ. 

ɺʦʩʢʨʝʩʝʥʩʢʠʡ ʮʝʤʝʥʪ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʪʘʢʠʭ ʢʨʫʧʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʢʘʢ ʄʦʩʢʦʚʩʢʠʡ ʤʝʪʨʦʧʦʣʠʪʝʥ, ʄʂɸɼ ʠ ɺʦʣʛʦ-ɹʘʣʪʠʡʩʢʠʡ ʢʘʥʘʣ. 

ʊʘʢʞʝ ʜʘʥʥʳʤ ʮʝʤʝʥʪʦʤ ʦʙʝʩʧʝʯʠʚʘʣʘʩʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ 

çɼʦʩʪʫʧʥʦʝ ʞʠʣʴʸè, ʧʦ ʢʦʪʦʨʦʡ ʩʪʨʦʠʣʠʩʴ ʥʦʚʳʝ ʨʘʡʦʥʳ ʄʦʩʢʚʳ ʚ ʉɺɸʆ, 

ɿɸʆ, ʖɸʆ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʚʦʜ ʧʨʦʜʦʣʞʘʝʪ ʚʳʧʫʩʢ ʩʣʝʜʫʶʱʝʡ ʧʨʦʜʫʢʮʠʠ 

(ʨʠʩ. 1): ʦʙʱʝʩʪʨʦʠʪʝʣʴʥʳʡ ʠ ʙʝʣʳʡ ʮʝʤʝʥʪ, ʩʫʭʠʝ ʩʤʝʩʠ, ʪʘʤʧʦʥʘʞʥʳʝ 

ʮʝʤʝʥʪʳ, ʩʠʩʪʝʤʳ ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʫʢʨʝʧʣʝʥʠʶ ʛʨʫʥʪʘ, ʨʘʟʣʠʯʥʳʝ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʠʟʜʝʣʠʷ ʠ ʩʚʝʨʭʧʨʦʯʥʳʡ ʬʠʙʨʦʙʝʪʦʥ. 

 

 
ʈʠʩ. 1. ʇʨʦʜʫʢʮʠʷ 

 

ʄʘʩʰʪʘʙʥʘʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʟʘʚʦʜʘ çʎʝʤʝʥʪʫʤè, ʧʨʝʚʨʘʪʠʚʰʘʷ ʝʛʦ ʠʟ 

ʩʦʚʝʪʩʢʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʛʠʛʘʥʪʘ ʚ ʩʦʚʨʝʤʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ, ʙʳʣʘ ʙʳ 

ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʩʪʨʦʛʦʛʦ ʩʣʝʜʦʚʘʥʠʷ ʦʙʥʦʚʣʝʥʥʦʡ ʠ ʢʦʤʧʣʝʢʩʥʦʡ ʥʦʨʤʘʪʠʚʥʦʡ 

ʙʘʟʝ. ʉʝʛʦʜʥʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʟʘʚʦʜʘ ʨʝʛʫʣʠʨʫʝʪʩʷ ʥʝ ʚʝʜʦʤʩʪʚʝʥʥʳʤʠ 

ʠʥʩʪʨʫʢʮʠʷʤʠ ʧʨʦʰʣʦʛʦ, ʘ ʤʥʦʛʦʫʨʦʚʥʝʚʦʡ ʩʠʩʪʝʤʦʡ ʜʦʢʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʢʣʶʯʝʚʳʭ ʙʣʦʢʘ: ʜʦʧʫʩʢ ʢ ʨʘʙʦʪʝ, ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ 

ʠ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. 
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ʇʨʘʚʦ ʥʘ ʜʦʧʫʩʢ ʢ ʨʘʙʦʪʘʤ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʮʝʤʝʥʪʘ ʦʧʠʩʘʥʦ ʚ ʧʨʠʢʘʟʝ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʪʨʫʜʘ ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ: ʇʨʠʢʘʟ 

ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ʦʪ 16.11.2020 ˉ 781ʥ. ɼʘʥʥʳʡ ʜʦʢʫʤʝʥʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʩʚʦʜ 

ʧʨʘʚʠʣ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʮʝʤʝʥʪʘ. ɼʦʢʫʤʝʥʪ ʜʝʪʘʣʴʥʦ 

ʦʧʠʩʳʚʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʵʪʘʧʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʘʯʠʥʘʷ 

ʦʪ ʧʨʠʝʤʢʠ ʠ ʭʨʘʥʝʥʠʷ ʩʳʨʴʷ ʠ ʟʘʢʘʥʯʠʚʘʷ ʧʦʛʨʫʟʢʦʡ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʇʨʦʜʫʢʮʠʷ ʧʦʜ ʙʨʝʥʜʦʤ çʎʝʤʝʥʪʫʤè ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʧʨʦʠʟʚʝʜʝʥʘ 

ʟʘʢʦʥʥʦ, ʥʦ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʪʨʦʛʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʢʘʯʝʩʪʚʫ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʛʘʨʘʥʪʠʨʫʷ ʥʘʜʝʞʥʦʩʪʴ ʚʦʟʚʦʜʠʤʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʕʪʠ ʪʨʝʙʦʚʘʥʠʷ ʨʝʛʫʣʠʨʫʝʪ 

ɻʆʉʊ 31108-2020 çʎʝʤʝʥʪʳ ʦʙʱʝʩʪʨʦʠʪʝʣʴʥʳʝ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè. 

ʅʘʩʪʦʷʱʠʡ ʩʪʘʥʜʘʨʪ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʦʙʱʝʩʪʨʦʠʪʝʣʴʥʳʝ ʮʝʤʝʥʪʳ, 

ʠʟʛʦʪʦʚʣʷʝʤʳʝ ʥʘ ʦʩʥʦʚʝ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʥʦʛʦ ʢʣʠʥʢʝʨʘ, ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʮʝʤʝʥʪʘʤ ʠ ʢʦʤʧʦʥʝʥʪʘʤ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʵʪʠʭ ʮʝʤʝʥʪʦʚ. 

ɿʘʢʣʶʯʠʪʝʣʴʥʳʡ ʙʣʦʢ ʢʦʥʪʨʦʣʷ ï ʵʪʦ ʢʦʥʪʨʦʣʴ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʴ. ʆʥ ʨʝʛʫʣʠʨʫʝʪʩʷ ʧʨʠʢʘʟʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ 

ʵʢʦʣʦʛʠʠ ʈʌ ʦʪ 13 ʜʝʢʘʙʨʷ 2023 ʛ. ˉ 826 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʥʦʨʤʘʪʠʚʥʦʛʦ 

ʜʦʢʫʤʝʥʪʘ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ çʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʥʘʠʣʫʯʰʠʭ ʜʦʩʪʫʧʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʤʝʥʪʘè. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ 

ʜʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʨʠʝʥʪʠʨʦʚ 

(ʧʦʢʘʟʘʪʝʣʝʡ) ʜʣʷ ʮʝʤʝʥʪʥʳʭ ʟʘʚʦʜʦʚ, ʢ ʢʦʪʦʨʳʤ ʦʥʠ ʜʦʣʞʥʳ ʩʪʨʝʤʠʪʴʩʷ, 

ʯʪʦʙʳ ʠʭ ʪʝʭʥʦʣʦʛʠʷ ʙʳʣʘ ʧʨʠʟʥʘʥʘ ʥʘʠʣʫʯʰʝʡ ʜʦʩʪʫʧʥʦʡ (ʅɼʊ). ʕʪʠ 

ʧʦʢʘʟʘʪʝʣʠ ʷʚʣʷʶʪʩʷ ʤʝʨʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɻʣʘʚʥʘʷ ʟʘʜʘʯʘ ï ʩʥʠʟʠʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʮʝʤʝʥʪʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʯʝʨʝʟ ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ, ʨʝʩʫʨʩʦ- ʠ 

ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʉʝʛʦʜʥʷ ʥʘ ʟʘʚʦʜʝ çʎʝʤʝʥʪʫʤè ʤʝʥʷʶʪ ʥʝ ʪʦʣʴʢʦ ʩʪʘʥʢʠ ʠ ʧʝʯʠ. ɿʜʝʩʴ 

ʚʩʝʨʴʸʟ ʧʦʜʭʦʜʷʪ ʢ ʟʘʱʠʪʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʂʘʞʜʦʝ ʥʦʚʦʚʚʝʜʝʥʠʝ ʧʦʤʦʛʘʝʪ 

ʟʘʚʦʜʫ ʨʘʙʦʪʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʚʨʝʜʠʪʴ ʧʨʠʨʦʜʝ ʢʘʢ ʤʦʞʥʦ ʤʝʥʴʰʝ. ɹʣʘʛʦʜʘʨʷ ʵʪʠʤ 

ʰʘʛʘʤ ʧʨʝʜʧʨʠʷʪʠʝ ʥʝ ʧʨʦʩʪʦ ʚʳʧʦʣʥʷʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʥʦʨʤʳ, ʥʦ ʠ 

ʧʦʤʦʛʘʝʪ ʚʩʝʤʫ ʨʝʛʠʦʥʫ ʨʘʟʚʠʚʘʪʴʩʷ ʵʢʦʣʦʛʠʯʥʦ. 

ɼʣʷ ʵʪʦʛʦ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʧʨʠʤʝʥʷʶʪ ʪʘʢʠʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʢʘʢ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʪʦʧʣʠʚʘ, ʫʢʨʝʧʣʝʥʠʝ ʛʨʫʥʪʘ, ʦʯʠʩʪʢʘ 

ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʩʦʢʨʘʱʝʥʠʝ ʧʦʪʨʝʙʣʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʄʝʪʦʜʳ, ʨʝʟʫʣʴʪʘʪʳ 

ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʜʨʦʙʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 

1, 2, 3, 4. 

ʇʨʠʚʝʜʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ, 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʪʘʢʞʝ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʩʥʠʞʝʥʠʠ ʚʳʙʨʦʩʦʚ CO2, ʵʢʦʥʦʤʠʠ 

ʨʝʩʫʨʩʦʚ ʠ ʫʤʝʥʴʰʝʥʠʠ ʦʙʲʸʤʦʚ ʦʪʭʦʜʦʚ. 
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ʊʘʙʣʠʮʘ 1 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʪʦʧʣʠʚʘ 
ʊʝʭʥʦʣʦʛʠʷ ʈʝʟʫʣʴʪʘʪʳ ʇʨʝʠʤʫʱʝʩʪʚʘ 

1. ʇʦʜʛʦʪʦʚʢʘ ɸʊ 

(ʟʘʛʨʷʟʥʸʥʥʘʷ ʫʧʘʢʦʚʢʘ, 

ʩʪʘʨʳʝ ʧʦʢʨʳʰʢʠ, ʪʝʢʩʪʠʣʴ). 

2. ʇʦʜʘʯʘ ʠ ʩʞʠʛʘʥʠʝ ʚ ʧʝʯʠ. 

3. ʄʦʥʠʪʦʨʠʥʛ ʚʳʙʨʦʩʦʚ ʠ 

ʢʦʥʪʨʦʣʴ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

¶ ʀʩʧʦʣʴʟʦʚʘʥʦ ʙʦʣʝʝ 500 

ʪʳʩ. ʪʦʥʥ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ 

ʪʦʧʣʠʚʘ; 

¶ ʉʵʢʦʥʦʤʣʝʥʦ ʦʢʦʣʦ 200 

ʤʣʥ ʢʫʙʦʤʝʪʨʦʚ ʧʨʠʨʦʜʥʦʛʦ 

ʛʘʟʘ;  

¶ ʉʥʠʞʝʥʳ ʚʳʙʨʦʩʳ ʉʆ2 ʥʘ 

340 ʪʳʩ. ʪʦʥʥ. 

¶ ʇʦʟʚʦʣʷʝʪ ʟʘʤʝʱʘʪʴ ʜʦ 

90 % ʥʝʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʚʠʜʦʚ ʪʦʧʣʠʚʘ (ʫʛʦʣʴ, ʛʘʟ); 

¶ ʉʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ 

ʉʆ2; 

¶ ʉʦʢʨʘʱʝʥʠʝ ʦʪʭʦʜʦʚ; 

¶ ʉʦʢʨʘʱʘʶʪʩʷ ʧʣʦʱʘʜʠ 

ʧʦʣʠʛʦʥʦʚ ʚ ʨʝʛʠʦʥʘʭ. 

 

ʊʘʙʣʠʮʘ 2 

ʊʝʭʥʦʣʦʛʠʷ ʫʢʨʝʧʣʝʥʠʷ ʛʨʫʥʪʘ 
ʊʝʭʥʦʣʦʛʠʷ ʈʝʟʫʣʴʪʘʪʳ ʇʨʝʠʤʫʱʝʩʪʚʘ 

1. ʈʳʭʣʝʥʠʝ ʛʨʫʥʪʘ. 

2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʤʝʩʠ ʧʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʥʪʘ. 

3. ʋʧʣʦʪʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʋʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ (CO2) ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʦʨʦʛ. 

¶ ʆʪʩʫʪʩʪʚʠʝ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʚʦʟʠʪʴ 

ʛʨʫʥʪ ʠʟʚʥʝ; 

¶ ʉʥʠʞʝʥʠʝ ʩʤʝʪʳ ʧʨʦʝʢʪʘ; 

¶ ʋʩʢʦʨʝʥʠʝ ʨʘʙʦʪ. 

 

ʊʘʙʣʠʮʘ 3 

ʊʝʭʥʦʣʦʛʠʷ ʧʦ ʦʯʠʩʪʢʝ ʩʪʦʯʥʳʭ ʚʦʜ 
ʊʝʭʥʦʣʦʛʠʷ ʈʝʟʫʣʴʪʘʪʳ ʇʨʝʠʤʫʱʝʩʪʚʘ 

1. ʆʪʩʪʦʡʥʠʢʠ, ʚʩʪʨʦʝʥʥʳʝ 

ʚ ʨʘʩʪʚʦʨʦʙʝʪʦʥʥʳʝ ʫʟʣʳ. 

2. ʈʝʮʠʢʣʠʥʛʦʚʳʝ ʫʩʪʘʥʦʚʢʠ 

ʜʣʷ ʦʯʠʩʪʢʠ ʩʪʦʢʦʚ ʦʪ 

ʤʦʡʢʠ ʙʝʪʦʥʦʤʝʰʘʣʦʢ. 

3. ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʦʯʠʩʪʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ ʜʣʷ ʜʦʦʯʠʩʪʢʠ 

ʦʪ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ. 

¶ ʆʯʠʩʪʢʘ ʣʠʚʥʝʚʳʭ ʠ 

ʧʨʦʤʳʚʦʯʥʳʭ ʩʪʦʢʦʚ ʦʪ 

ʚʟʚʝʰʝʥʥʳʭ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ 

(ʮʝʤʝʥʪ, ʧʝʩʦʢ, ʤʝʣʢʠʡ 

ʱʝʙʝʥʴ); 

¶ ɻʣʫʙʦʢʘʷ ʦʯʠʩʪʢʘ 
ʚʳʩʦʢʦʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʦʢʦʚ 

ʧʦʩʣʝ ʤʦʡʢʠ ʚʨʘʱʘʶʱʠʭʩʷ 

ʙʘʨʘʙʘʥʦʚ ʙʝʪʦʥʦʚʦʟʦʚ. 

¶ ʇʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 
ʦʯʠʱʝʥʥʳʭ ʩʪʦʢʦʚ; 

¶ ɺʳʜʝʣʝʥʠʝ ʠʟ ʩʪʦʯʥʳʭ 

ʚʦʜ ʮʝʥʥʳʭ ʧʨʠʤʝʩʝʡ. 

 

ʊʘʙʣʠʮʘ 4 

ʊʝʭʥʦʣʦʛʠʷ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʧʦʪʨʝʙʣʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 
ʊʝʭʥʦʣʦʛʠʷ ʈʝʟʫʣʴʪʘʪʳ ʇʨʝʠʤʫʱʝʩʪʚʘ 

1. ʆʙʦʨʦʪʥʳʡ ʮʠʢʣ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ. 

2. ʈʝʮʠʢʣʠʥʛ ʩʪʦʯʥʳʭ ʚʦʜ. 

3. ʉʙʦʨ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʣʠʚʥʝʚʳʭ ʩʪʦʢʦʚ. 

¶ ʋʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʘ 

ʟʘʙʠʨʘʝʤʦʡ ʩʚʝʞʝʡ ʚʦʜʳ ʠʟ 

ʧʨʠʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʥʘ 

70ï85 %; 

¶ ʇʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʨʘʙʦʪʳ ʟʘʚʦʜʘ ʚ ʫʩʣʦʚʠʷʭ 

ʚʦʟʤʦʞʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝ. 

¶ ʉʦʢʨʘʱʝʥʠʝ ʚʦʜʦʟʘʙʦʨʘ; 

¶ ʉʥʠʞʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ 

ʚʦʜʦʸʤʳ; 

¶ ʕʢʦʥʦʤʠʷ ʩʨʝʜʩʪʚ; 

¶ ʅʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ. 
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ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʇʨʠʢʘʟ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ʦʪ 16.11.2020  ̄ 781ʥ. çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ 

ʇʨʘʚʠʣ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʮʝʤʝʥʪʘè // 

ʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩ: [ʩʘʡʪ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.consultant.ru/document/cons_doc_LAW_372024/. 

2. ɻʆʉʊ 31108-2020. ʎʝʤʝʥʪʳ ʦʙʱʝʩʪʨʦʠʪʝʣʴʥʳʝ. ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ï 

ʄ.: ʉʪʘʥʜʘʨʪʠʥʬʦʨʤ, 2020. ï 10 ʩ. 

3. ʇʨʠʢʘʟ ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ ʦʪ 13.12.2023 ̄  826 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ 

ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

çʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʠʣʫʯʰʠʭ ʜʦʩʪʫʧʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʤʝʥʪʘè // ʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩ: [ʩʘʡʪ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.consultant.ru/document/cons_doc_LAW_466432/. 

4. ʆʩʪʨʦʫʤʦʚ ʉ.ɸ. ɿʘʛʨʷʟʥʝʥʠʝ, ʩʘʤʦʦʯʠʱʝʥʠʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚʦʜʥʳʭ 
ʵʢʦʩʠʩʪʝʤ / ʉ.ɸ. ʆʩʪʨʦʫʤʦʚ. ï ʄ.: ʄɸʂʉ-ʇʨʝʩʩ, 2005. ï 100 ʩ. 

5. ʂʨʠʚʠʮʩʢʠʡ ʉ.ɺ. ʀʥʞʝʥʝʨʥʘʷ ʛʝʦʵʢʦʣʦʛʠʷ: ʦʯʠʩʪʢʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 
ʩʪʦʢʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʠʜʨʦʙʦʪʘʥʠʯʝʩʢʠʭ ʧʣʦʱʘʜʦʢ / ʉ.ɺ. 

ʂʨʠʚʠʮʢʠʡ // ʕʢʦʣʦʛʠʷ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʈʦʩʩʠʠ. ï 2007. ï ʉ. 4ï8. 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʝ: 

ʉʪʨʝʢʘʣʦʚʘ ʂʩʝʥʠʷ ɸʣʝʢʩʝʝʚʥʘ ï ʩʪʫʜʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ  

çʉʊɸʅʂʀʅè. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ʈʷʙʦʚ ʉʝʨʛʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ  

çʉʊɸʅʂʀʅè. 
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ɺʃʀʗʅʀɽ ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ ʀʅʊɽʃʃɽʂʊɸ 

ʅɸ ʆʂʈʋɾɸʖʑʋʖ ʉʈɽɼʋ 

ʊʦʚʤʘʩʷʥ ʉ. ɻ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ʗʛʦʣʴʥʠʮʝʨ ʆ. ɺ. 

ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ  

 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʨʘʟʚʠʪʠʷ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʈʘʩʩʤʦʪʨʝʥʳ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ, 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʠ ʣʦʢʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʜʘʪʘ-ʮʝʥʪʨʦʚ, ʘ ʪʘʢʞʝ    

ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʜʘʪʘ-ʮʝʥʪʨ. 

 

ɺʚʝʜʝʥʠʝ 
ʈʘʟʚʠʪʠʝ ʠ ʤʘʩʩʦʚʦʝ ʚʥʝʜʨʝʥʠʝ ʩʠʩʪʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ) ï 

ʦʪ ʦʙʣʘʯʥʳʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʝʡ ʜʦ ʩʠʩʪʝʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʠ 

ʘʥʘʣʠʪʠʢʠ ʧʨʠʚʝʣʦ ʢ ʨʝʟʢʦʤʫ ʨʦʩʪʫ ʥʘʛʨʫʟʢʠ ʥʘ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʀʀ-ʧʨʠʣʦʞʝʥʠʡ ʨʘʙʦʪʘʶʪ ʥʘ 

ʩʝʨʚʝʨʘʭ ʚ çʜʘʪʘ-ʮʝʥʪʨʘʭè, ʘ ʧʦʩʪʨʦʝʥʠʝ, ʦʙʫʯʝʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʤʦʜʝʣʝʡ 

ʪʨʝʙʫʶʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ʕʪʠ ʥʘʛʨʫʟʢʠ 

ʠʤʝʶʪ ʧʨʷʤʳʝ ʠ ʢʦʩʚʝʥʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ï ʦʪ ʚʳʙʨʦʩʦʚ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʜʦ ʧʦʪʨʝʙʣʝʥʠʷ ʚʦʜʳ ʠ ʣʦʢʘʣʴʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ 

ʩʦʦʙʱʝʩʪʚʦ. 

ʕʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ: ʤʘʩʰʪʘʙ ʠ ʜʠʥʘʤʠʢʘ 
ɼʘʪʘ-ʮʝʥʪʨʳ ï ʢʣʶʯʝʚʘʷ ʯʘʩʪʴ ʮʠʬʨʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʟʘʜʘʯ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʦʙʫʯʝʥʠʷ ʙʦʣʴʰʠʭ ʛʝʥʝʨʘʪʠʚʥʳʭ 

ʤʦʜʝʣʝʡ, ʩʧʨʦʩ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʨʘʩʪʸʪ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ. ʇʦʪʨʝʙʣʝʥʠʝ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʜʘʪʘ-ʮʝʥʪʨʦʚ ʚ ʉʐɸ ʚʳʨʦʩʣʦ ʩ 58 ʊɺʪẗʯ ʚ 2014 ʛʦʜʫ ʜʦ 
176 ʊɺʪẗʯ ʚ 2023 ʛʦʜʫ, ʠʭ ʜʦʣʷ ʚ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʦʪʨʝʙʣʝʥʠʠ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 

5  ʧʨʦʮʝʥʪʦʚ ʠ ʧʨʦʜʦʣʞʠʪ ʨʘʩʪʠ. ʇʨʦʛʥʦʟʳ ʄʕɸ (ʄʝʞʜʫʥʘʨʦʜʥʦʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʘʛʝʥʩʪʚʦ) ʦʞʠʜʘʶʪ, ʯʪʦ ʤʠʨʦʚʳʝ ʚʳʙʨʦʩʳ ʦʪ ʨʘʙʦʪʳ ʜʘʪʘ-

ʮʝʥʪʨʦʚ ʤʦʛʫʪ ʫʚʝʣʠʯʠʪʴʩʷ ʟʘʤʝʪʥʦ ʚ ʙʣʠʞʘʡʰʠʝ ʜʝʩʷʪʠʣʝʪʠʷ. ʅʘ ʨʠʩ. 1. 

ʧʨʝʜʩʪʘʚʣʝʥ ʜʘʪʘ-ʮʝʥʪʨ ʢʦʤʧʘʥʠʠ Amazon. 

ʕʣʝʢʪʨʦʵʥʝʨʛʠʷ, ʧʦʪʨʝʙʣʷʝʤʘʷ ʜʘʪʘ-ʮʝʥʪʨʘʤʠ, ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʪʝʧʣʦ ʠ ʚ 

ʢʦʥʝʯʥʦʤ ʩʯʸʪʝ ʧʨʠʚʦʜʠʪ ʢ ʚʳʙʨʦʩʘʤ CO2 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʤʠʢʩʘ ʨʝʛʠʦʥʘ (ʫʛʦʣʴ, ʛʘʟ, ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ). ɼʘʞʝ ʝʩʣʠ ʦʧʝʨʘʪʦʨʳ 

ʯʘʩʪʠʯʥʦ ʟʘʢʫʧʘʶʪ ʟʝʣʸʥʫʶ ʵʥʝʨʛʠʶ, ʧʦʣʥʘʷ çʫʛʣʝʨʦʜʥʘʷ ʩʪʦʠʤʦʩʪʴè ʚʢʣʶʯʘʝʪ 

ʠ ʵʤʠʩʩʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 
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ʈʠʩ. 1. ɼʘʪʘ-ʮʝʥʪʨ Amazon 

 

ʊʨʝʥʠʨʦʚʢʘ ʠ ʠʥʬʝʨʝʥʩ ʤʦʜʝʣʝʡ 

ɺʣʠʷʥʠʝ ʀʀ ʜʝʣʷʪ ʥʘ ʜʚʝ ʬʘʟʳ: ʪʨʝʥʠʨʦʚʢʘ ʤʦʜʝʣʝʡ ï ʦʙʳʯʥʦ ʦʜʥʦʢʨʘʪʥʦ, 

ʥʦ ʵʥʝʨʛʦʟʘʪʨʘʪʥʦ, ʠ ʠʥʬʝʨʝʥʩ ï ʝʞʝʜʥʝʚʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʤʦʜʝʣʠ ʧʨʠ ʦʪʚʝʪʘʭ 

ʥʘ ʟʘʧʨʦʩʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʇʦ ʨʘʟʥʳʤ ʦʮʝʥʢʘʤ, ʠʥʬʝʨʝʥʩ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 

ʟʥʘʯʠʪʝʣʴʥʫʶ, ʠʥʦʛʜʘ ʙʦʣʴʰʫʶ ʜʦʣʶ ʦʙʱʝʛʦ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ 

ʤʠʣʣʠʦʥʳ ʟʘʧʨʦʩʦʚ ʜʝʣʘʶʪ ʤʦʜʝʣʠ çʛʦʨʷʯʠʤʠè ʢʨʫʛʣʦʩʫʪʦʯʥʦ. ɼʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʜʠʥ ʟʘʧʨʦʩ ʢ ʢʨʫʧʥʦʡ ʤʦʜʝʣʠ ʤʦʞʝʪ ʢʘʟʘʪʴʩʷ çʣʸʛʢʦʡè 

ʦʧʝʨʘʮʠʝʡ, ʥʦ ʚ ʩʫʤʤʝ ʤʠʣʣʠʘʨʜʳ ʟʘʧʨʦʩʦʚ ʜʘʶʪ ʟʘʤʝʪʥʫʶ ʥʘʛʨʫʟʢʫ. 

ʇʨʠʤʝʨʥʳʝ ʦʮʝʥʢʠ: ʦʜʠʥ ʟʘʧʨʦʩ ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ ʀʀ-ʯʘʪʫ ʤʦʞʝʪ ʜʘʚʘʪʴ ʥʘ 

ʫʨʦʚʥʝ ʥʝʩʢʦʣʴʢʠʭ ʛʨʘʤʤʦʚ CO2 (ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʛʨʘʤʤʦʚ ʵʢʚʠʚʘʣʝʥʪʘ ʫʛʣʝʨʦʜʘ) 

ʩ ʫʯʸʪʦʤ ʘʤʦʨʪʠʟʘʮʠʠ ʟʘʪʨʘʪ ʥʘ ʪʨʝʥʠʨʦʚʢʫ; ʦʮʝʥʢʠ ʨʘʟʣʠʯʘʶʪʩʷ ʦʪ ~2ï3 ʛ CO2 

ʟʘ ʟʘʧʨʦʩ ʜʦ ʜʝʩʷʪʢʦʚ ʛʨʘʤʤʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʜʝʣʠ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ɺʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʠ ʦʭʣʘʞʜʝʥʠʝ 

ɼʘʪʘ-ʮʝʥʪʨʳ ʚʳʜʝʣʷʶʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ, ʜʣʷ ʝʛʦ ʦʪʚʝʜʝʥʠʷ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ, ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʟʘʜʝʡʩʪʚʫʝʪ 

ʧʨʝʩʥʫʶ ʚʦʜʫ (ʠʩʧʘʨʠʪʝʣʴʥʦʝ ʦʭʣʘʞʜʝʥʠʝ, ʛʨʘʜʠʨʥʠ ʠ ʪ.ʜ.). ɺ ʨʘʡʦʥʘʭ ʩ 

ʧʣʦʪʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ çʛʠʧʝʨʤʘʩʰʪʘʙʥʳʭè ʜʘʪʘ-ʮʝʥʪʨʦʚ ʨʦʩʪ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʚʳʟʳʚʘʝʪ ʪʨʝʚʦʛʫ: ʨʷʜ ʢʨʫʧʥʳʭ ʦʙʲʝʢʪʦʚ ʩʧʦʩʦʙʝʥ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʠʣʣʠʦʥʳ ʛʘʣʣʦʥʦʚ ʚʦʜʳ ʚ ʜʝʥʴ. ɺ ʥʝʢʦʪʦʨʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʢʝʡʩʘʭ (ʥʘʧʨʠʤʝʨ, ʧʨʦʝʢʪʳ ʚ ʉʠʜʥʝʝ) ʧʨʦʛʥʦʟʳ ʧʦʪʨʝʙʣʝʥʠʷ ʜʦ ʤʠʣʣʠʘʨʜʘ 

ʣʠʪʨʦʚ ʚ ʛʦʜ ʦʪ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʚʳʟʳʚʘʣʠ ʧʨʦʪʝʩʪʳ ʤʝʩʪʥʳʭ ʩʦʦʙʱʝʩʪʚ 

ʠ ʚʣʘʩʪʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʚ ʨʷʜʝ ʩʪʨʘʥ ʦʧʝʨʘʪʦʨʳ ʧʝʨʝʭʦʜʷʪ ʥʘ ʙʦʣʝʝ 

ʟʘʢʨʳʪʳʝ/ʙʝʟʚʦʜʥʳʝ ʨʝʰʝʥʠʷ, ʯʪʦ ʩʥʠʞʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ. 

ɺʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ: ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʜʘʪʘ-ʮʝʥʪʨʦʚ ʩʠʣʴʥʦ ʚʘʨʴʠʨʫʝʪ ʧʦ 

ʪʠʧʫ ʦʭʣʘʞʜʝʥʠʷ ʠ ʢʣʠʤʘʪʫ ʨʝʛʠʦʥʘ. ɿʘʢʨʳʪʳʝ ʢʦʥʪʫʨʳ, ʭʦʣʦʜʠʣʴʥʳʝ 

ʫʩʪʘʥʦʚʢʠ ʙʝʟ ʠʩʧʘʨʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʪʦʨʠʯʥʳʭ/ʨʝʮʠʨʢʫʣʠʨʫʝʤʳʭ ʚʦʜ ʠ 

ʠʞʜʠʚʝʥʠʝ ʦʪ ʜʦʞʜʝʚʦʡ ʚʦʜʳ ï ʩʧʦʩʦʙʳ ʩʥʠʞʝʥʠʷ ʯʠʩʪʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ 

ʧʨʝʩʥʦʡ ʚʦʜʳ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʙʳʩʪʨʳʡ ʨʦʩʪ ʩʧʨʦʩʘ ʥʘ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ 

ʤʦʱʥʦʩʪʠ ʩʦʟʜʘʸʪ ʩʦʧʫʪʩʪʚʫʶʱʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʚ ʫʷʟʚʠʤʳʭ 

ʨʝʛʠʦʥʘʭ.  ʉʨʘʚʥʝʥʠʝ ʩʠʩʪʝʤ ʦʭʣʘʞʜʝʥʠʷ ʜʘʪʘ-ʮʝʥʪʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʪʘʙʣ. 1. 
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ʊʘʙʣʠʮʘ 1 

ʉʨʘʚʥʝʥʠʝ ʩʠʩʪʝʤ ʦʭʣʘʞʜʝʥʠʷ ʜʘʪʘ-ʮʝʥʪʨʦʚ 

ʊʠʧ ʩʠʩʪʝʤʳ 

ʦʭʣʘʞʜʝʥʠʷ 
ʈʘʩʭʦʜ ʚʦʜʳ ʇʨʝʠʤʫʱʝʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

ʀʩʧʘʨʠʪʝʣʴʥʦʝ 

(ʛʨʘʜʠʨʥʠ) 

ɺʳʩʦʢʠʡ 

(ʤʠʣʣʠʦʥʳ 

ʣʠʪʨʦʚ ʚ ʜʝʥʴ 

ʜʣʷ ʢʨʫʧʥʳʭ 

ʮʝʥʪʨʦʚ) 

ʕʬʬʝʢʪʠʚʥʦʝ 

ʦʭʣʘʞʜʝʥʠʝ, 

ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʜʦʨʦʛʦ 

ɹʦʣʴʰʦʝ 

ʧʦʪʨʝʙʣʝʥʠʝ 

ʧʨʝʩʥʦʡ ʚʦʜʳ, 

ʥʘʛʨʫʟʢʘ 

ʥʘ ʵʢʦʩʠʩʪʝʤʳ 

ɿʘʤʢʥʫʪʳʡ 

ʢʦʥʪʫʨ 
ʉʨʝʜʥʠʡ 

ʄʝʥʴʰʝ ʨʘʩʭʦʜ ʚʦʜʳ, 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʡ 

ʧʨʦʮʝʩʩ 

ɹʦʣʝʝ ʚʳʩʦʢʘʷ 

ʩʪʦʠʤʦʩʪʴ 

ʠ ʵʥʝʨʛʦʟʘʪʨʘʪʳ 

ɾʠʜʢʦʩʪʥʦʝ 

ʦʭʣʘʞʜʝʥʠʝ 

ʩʝʨʚʝʨʦʚ 

ʅʠʟʢʠʡ 

ʇʦʯʪʠ ʥʝ ʪʨʝʙʫʝʪ 

ʚʦʜʳ, ʚʳʩʦʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʉʣʦʞʥʦʩʪʴ 

ʚʥʝʜʨʝʥʠʷ, 

ʜʦʨʦʛʦʚʠʟʥʘ 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ 

ʨʝʰʝʥʠʷ 

(ʧʦʜʟʝʤʥʳʝ 

ʮʝʥʪʨʳ) 

ɿʘʚʠʩʠʪ ʦʪ 

ʪʝʭʥʦʣʦʛʠʠ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ, 

ʩʥʠʞʝʥʠʝ ʥʘʛʨʫʟʢʠ 

ʥʘ ʧʨʝʩʥʳʝ ʠʩʪʦʯʥʠʢʠ 

ʆʛʨʘʥʠʯʝʥʥʘʷ 

ʧʨʠʤʝʥʠʤʦʩʪʴ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʨʠʩʢʠ ʚ ʦʪʜʝʣʴʥʳʭ 

ʨʝʛʠʦʥʘʭ 

 

ʄʘʪʝʨʠʘʣʳ, ʜʦʙʳʯʘ ʠ ʫʪʠʣʠʟʘʮʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʈʘʟʚʠʪʠʝ ʀʀ ʩʪʠʤʫʣʠʨʫʝʪ ʩʧʨʦʩ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʮʝʩʩʦʨʳ 

(GPU, TPU), ʭʨʘʥʠʣʠʱʘ ʠ ʩʝʪʝʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʝʨʚʝʨʦʚ ʠ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚ ʩʚʷʟʘʥʦ ʩ ʜʦʙʳʯʝʡ ʤʝʪʘʣʣʦʚ (ʤʝʜʴ, ʨʝʜʢʦʟʝʤʝʣʴʥʳʝ 

ʵʣʝʤʝʥʪʳ), ʧʦʪʨʝʙʣʝʥʠʝʤ ʚʦʜʳ ʠ ʵʥʝʨʛʠʠ ʥʘ ʬʘʙʨʠʢʘʭ, ʘ ʪʘʢʞʝ ʛʝʥʝʨʘʮʠʝʡ 

ʦʪʭʦʜʦʚ ʧʨʠ ʚʳʚʦʜʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʋʪʠʣʠʟʘʮʠʷ ʠ ʧʝʨʝʨʘʙʦʪʢʘ 

ʩʝʨʚʝʨʦʚ ï ʝʱʸ ʦʜʥʘ ʧʨʦʙʣʝʤʘ: ʩʪʘʨʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʦʜʝʨʞʠʪ ʪʦʢʩʠʯʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʠ ʨʝʜʢʦ ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʧʦʣʥʦʤ ʦʙʲʸʤʝ. ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ 

ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ï ʦʪ ʜʦʙʳʯʠ ʩʳʨʴʷ ʜʦ ʫʪʠʣʠʟʘʮʠʠ ʜʘʸʪ ʟʘʤʝʪʥʫʶ 

ʜʦʙʘʚʦʯʥʫʶ çʚʩʪʨʦʝʥʥʫʶè ʵʤʠʩʩʠʶ, ʢʦʪʦʨʫʶ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʦʣʥʦʤ 

ʧʦʜʩʯʸʪʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʣʝʜʘ ʀʀ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ʃʦʢʘʣʴʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʈʝʟʢʠʡ ʨʦʩʪ ʜʘʪʘ-ʮʝʥʪʨʦʚ ʢʦʥʮʝʥʪʨʠʨʫʝʪ ʥʘʛʨʫʟʢʠ ʚ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʘʭ 

(ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ çʜʘʪʘ-ʮʝʥʪʨ-ʜʦʣʠʥʳè). ʃʦʢʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʚʢʣʶʯʘʶʪ: 

- ʐʫʤ ʦʪ ʭʦʣʦʜʠʣʴʥʳʭ ʠ ʛʝʥʝʨʘʪʦʨʥʳʭ ʩʠʩʪʝʤ (ʦʩʦʙʝʥʥʦ ʧʨʠ ʪʝʩʪʘʭ 
ʨʝʟʝʨʚʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ). ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʞʠʪʝʣʝʡ ʧʦʩʪʦʷʥʥʳʡ ʬʦʥʦʚʳʡ ʰʫʤ 

ʚʳʟʳʚʘʝʪ ʥʘʨʫʰʝʥʠʷ ʩʥʘ, ʩʪʨʝʩʩ ʠ ʞʘʣʦʙʳ ʥʘ ʟʜʦʨʦʚʴʝ. 

- ɿʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʧʨʠ ʩʨʘʙʘʪʳʚʘʥʠʠ ʨʝʟʝʨʚʥʳʭ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʦʚ 

(ʵʤʠʩʩʠʠ NOx, PM ʠ ʜʨ.). ʕʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʤʦʤʝʥʪʳ ʦʪʢʣʶʯʝʥʠʷ 

ʵʣʝʢʪʨʦʩʝʪʠ ʠ ʧʨʠ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʩʧʳʪʘʥʠʷʭ ʛʝʥʝʨʘʪʦʨʦʚ. 

- ʅʘʛʨʫʟʢʘ ʥʘ ʣʦʢʘʣʴʥʳʝ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ ʚʦʟʤʦʞʥʦʝ ʫʭʫʜʰʝʥʠʝ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʥʘʩʝʣʝʥʠʷ. ʇʨʠʤʝʨʳ ʢʦʥʬʣʠʢʪʦʚ ï 

ʦʜʦʙʨʝʥʠʝ ʢʨʫʧʥʳʭ ʧʨʦʝʢʪʦʚ ʧʨʠ ʣʦʢʘʣʴʥʦʤ ʜʝʬʠʮʠʪʝ ʚʦʜʳ. 
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ʈʘʙʦʪʘ ʢʨʫʧʥʳʭ ʜʘʪʘ-ʮʝʥʪʨʦʚ ʥʝʨʝʜʢʦ ʚʳʟʳʚʘʝʪ ʧʨʦʪʝʩʪʳ ʩʦ ʩʪʦʨʦʥʳ 

ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʇʨʠʯʠʥʳ ʩʚʷʟʘʥʳ ʩ ʚʳʩʦʢʠʤ ʧʦʪʨʝʙʣʝʥʠʝʤ ʚʦʜʳ, ʰʫʤʦʤ 

ʦʪ ʩʠʩʪʝʤ ʦʭʣʘʞʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʚʳʙʨʦʩʘʤʠ ʦʪ ʨʝʟʝʨʚʥʳʭ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʦʚ. 

ʅʘʧʨʠʤʝʨ, ʥʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʦ, ʢʘʢ ʞʠʪʝʣʠ ʉʐɸ ʚʳʭʦʜʠʣʠ ʥʘ ʘʢʮʠʠ ʧʨʦʪʠʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʳʭ ʮʝʥʪʨʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʫʢʘʟʳʚʘʷ ʥʘ ʜʝʬʠʮʠʪ ʨʝʩʫʨʩʦʚ 

ʠ ʫʭʫʜʰʝʥʠʝ ʫʩʣʦʚʠʡ ʞʠʟʥʠ. 

 

 
ʈʠʩ. 2. ʇʨʦʪʝʩʪʳ ʞʠʪʝʣʝʡ ʧʨʦʪʠʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʘʪʘ-ʮʝʥʪʨʦʚ 

 

ʏʠʩʣʦʚʳʝ ʦʮʝʥʢʠ ʠ ʤʘʩʰʪʘʙ (ʚʳʙʦʨʦʯʥʳʝ) 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʥʝʩʢʦʣʴʢʦ ʢʣʶʯʝʚʳʭ ʯʠʩʝʣ ʠʟ ʥʝʜʘʚʥʠʭ ʦʪʯʸʪʦʚ ʠ ʩʪʘʪʝʡ 

(ʦʮʝʥʢʠ ʨʘʟʥʷʪʩʷ, ʧʨʠʚʦʜʷʪʩʷ ʜʣʷ ʠʣʣʶʩʪʨʘʮʠʠ ʧʦʨʷʜʢʘ ʚʝʣʠʯʠʥ): 

- ʕʣʝʢʪʨʦʵʥʝʨʛʠʷ: ʚ ʉʐɸ ʜʘʪʘ-ʮʝʥʪʨʳ ʧʦʪʨʝʙʣʷʣʠ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 

176 ʊɺʪẗʯ ʚ 2023 ʛʦʜʫ (ʨʦʩʪ ʩ 58 ʊɺʪẗʯ ʚ 2014). ʕʪʦ ʧʦʨʷʜʢʘ ʥʝʩʢʦʣʴʢʠʭ 
ʧʨʦʮʝʥʪʦʚ ʦʪ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ, ʩ ʧʨʦʛʥʦʟʠʨʫʝʤʳʤ ʨʦʩʪʦʤ ʢ 2028ï

2035 ʛʛ. ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʮʝʥʘʨʠʷ. 

- ɺʳʙʨʦʩʳ: ʄʕɸ ʦʮʝʥʠʚʘʝʪ ʪʝʢʫʱʠʝ ʚʳʙʨʦʩʳ ʦʪ ʜʘʪʘ-ʮʝʥʪʨʦʚ ʚ ʩʦʪʥʠ 

ʤʠʣʣʠʦʥʦʚ ʪʦʥʥ CO2-ʵʢʚ/ʛʦʜ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʦʩʪʘ (ʥʘʧʨʠʤʝʨ, ʦʪ 180 

ʤʝʛʘʪʦʥʥ ʩʝʡʯʘʩ ʜʦ 300ï500 ʤʝʛʘʪʦʥʥ ʢ 2035 ʛʦʜʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʮʝʥʘʨʠʷ). 

ʕʪʦ ʦʩʪʘʸʪʩʷ ʥʝʙʦʣʴʰʦʡ ʜʦʣʝʡ ʛʣʦʙʘʣʴʥʳʭ ʚʳʙʨʦʩʦʚ, ʥʦ ʦʜʥʘ ʠʟ ʩʘʤʳʭ 

ʙʳʩʪʨʦʨʘʩʪʫʱʠʭ ʢʘʪʝʛʦʨʠʡ. 

- ɺʦʜʘ: ʦʮʝʥʢʠ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʨʝʛʠʦʥʫ ʠ ʪʠʧʫ 
ʮʝʥʪʨʘ. ɼʣʷ ʛʠʧʝʨʤʘʩʰʪʘʙʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʠʚʦʜʷʪ ʮʠʬʨʳ ʜʦ ʥʝʩʢʦʣʴʢʠʭ 

ʤʠʣʣʠʦʥʦʚ ʛʘʣʣʦʥʦʚ ʚʦʜʳ ʚ ʜʝʥʴ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʮʝʥʪʨʦʚ; ʩʫʤʤʘʨʥʳʝ ʦʮʝʥʢʠ 

ʛʦʜʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʜʘʪʘ-ʮʝʥʪʨʦʚ ʚ ʉʐɸ ʠ ʤʠʨʝ ʩʦʩʪʘʚʣʷʶʪ ʤʠʣʣʠʘʨʜʳ 

ʣʠʪʨʦʚ. ʆʪʜʝʣʴʥʳʝ ʧʨʦʝʢʪʳ ʚ ɸʚʩʪʨʘʣʠʠ ʦʮʝʥʠʚʘʣʠʩʴ ʚ ʤʠʣʣʠʦʥʳ ʢʫʙʦʤʝʪʨʦʚ 

ʩʦʚʤʝʩʪʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ. 

- ʋʛʣʝʨʦʜ: ʧʨʠʤʝʨʥʳʝ ʦʮʝʥʢʠ ʜʣʷ ʦʜʥʦʛʦ ʟʘʧʨʦʩʘ ʢ ʯʘʪ-ʤʦʜʝʣʠ ï ʧʦʨʷʜʢʘ 

2ï10 ʛ CO2. ʕʪʦ ʧʨʠʤʝʨʥʦ ʚ ʜʠʘʧʘʟʦʥʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ɺʪĿʯ ʥʘ 

ʟʘʧʨʦʩ. 
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʚ ʈʦʩʩʠʠ 

ɺ ʈʦʩʩʠʠ ʚʦʧʨʦʩ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʮʝʥʪʨʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

(ʎʆɼ) ʪʘʢʞʝ ʩʪʘʥʦʚʠʪʩʷ ʚʩʸ ʙʦʣʝʝ ʟʥʘʯʠʤʳʤ. ʇʦ ʜʘʥʥʳʤ ʉʙʝʨʇʨʦ ʠ ʈɹʂ, 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʎʆɼ ʢ 2028 ʛʦʜʫ ʤʦʞʝʪ ʚʳʨʘʩʪʠ ʧʦʯʪʠ ʚ ʪʨʠ 

ʨʘʟʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ ʥʝ ʪʦʣʴʢʦ ʨʦʩʪ ʥʘʛʨʫʟʢʠ ʥʘ ʵʥʝʨʛʦʩʠʩʪʝʤʫ, ʥʦ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʳʟʦʚʳ ʚ ʩʬʝʨʝ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʨʘʟʤʝʱʝʥʠʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʫʪʠʣʠʟʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʅʘʠʙʦʣʴʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʎʆɼ 

ʩʝʛʦʜʥʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʄʦʩʢʦʚʩʢʦʤ ʨʝʛʠʦʥʝ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʠ ʢʨʫʧʥʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʥʪʨʘʭ, ʛʜʝ ʚʳʩʦʢʘ ʧʣʦʪʥʦʩʪʴ ʧʦʪʨʝʙʠʪʝʣʝʡ ʮʠʬʨʦʚʳʭ 

ʩʝʨʚʠʩʦʚ. ʇʨʠ ʵʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʧʦʣʠʪʠʢʘ ʚ ʦʪʥʦʰʝʥʠʠ ʎʆɼ ʧʦʢʘ ʥʘʭʦʜʠʪʩʷ 

ʥʘ ʩʪʘʜʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ: ʦʪʩʫʪʩʪʚʫʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʥʦʨʤʘʪʠʚʳ ʧʦ ʚʦʜʦ- ʠ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʶ, ʘ ʚʦʧʨʦʩʳ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʧʣʘ ʠʣʠ ʧʝʨʝʭʦʜʘ 

ʥʘ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ ʦʩʪʘʶʪʩʷ ʚ ʟʘʯʘʪʦʯʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʦʩʩʠʡʩʢʠʡ ʦʧʳʪ ʧʦʜʪʚʝʨʞʜʘʝʪ ʤʠʨʦʚʫʶ ʪʝʥʜʝʥʮʠʶ: ʙʳʩʪʨʳʡ 

ʨʦʩʪ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʜʦʣʞʝʥ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʧʨʦʜʫʤʘʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʩʪʨʘʪʝʛʠʝʡ. 

ʇʫʪʠ ʩʥʠʞʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ 
ɺʦ-ʧʝʨʚʳʭ, ʚʘʞʝʥ ʧʝʨʝʭʦʜ ʥʘ ʙʦʣʝʝ ʯʠʩʪʫʶ ʵʥʝʨʛʝʪʠʢʫ. ɼʣʷ ʨʘʙʦʪʳ ʜʘʪʘ-

ʮʝʥʪʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʠ ʝʩʣʠ ʦʥʘ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘ ʩʯʸʪ ʫʛʣʷ ʠʣʠ ʛʘʟʘ, ʪʦ ʚ ʘʪʤʦʩʬʝʨʫ ʧʦʧʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʦʙʲʸʤ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ï 

ʩʦʣʥʝʯʥʳʭ, ʚʝʪʨʦʚʳʭ ʠʣʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪʴ 

ʫʛʣʝʨʦʜʥʳʡ ʩʣʝʜ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʜʦʣʶ çʟʝʣʸʥʦʡè 

ʵʥʝʨʛʠʠ, ʥʦ ʠ ʪʦ, ʥʘʩʢʦʣʴʢʦ ʦʥʘ ʨʝʘʣʴʥʦ ʧʦʢʨʳʚʘʝʪ ʨʘʙʦʪʫ ʮʝʥʪʨʦʚ ʚ 

ʢʦʥʢʨʝʪʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ. 

ɺʦ-ʚʪʦʨʳʭ, ʥʝʦʙʭʦʜʠʤʘ ʦʧʪʠʤʠʟʘʮʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʮʝʥʪʨʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʤʦʞʥʦ ʦʩʥʘʱʘʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

ʦʭʣʘʞʜʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʟʘʤʢʥʫʪʳʤʠ ʢʦʥʪʫʨʘʤʠ ʠʣʠ ʞʠʜʢʦʩʪʥʳʤ ʦʭʣʘʞʜʝʥʠʝʤ. 

ʕʪʦ ʩʥʠʞʘʝʪ ʨʘʩʭʦʜ ʧʨʝʩʥʦʡ ʚʦʜʳ ʠ ʫʤʝʥʴʰʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʤʝʩʪʥʳʝ ʚʦʜʥʳʝ 

ʨʝʩʫʨʩʳ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʟʙʳʪʦʯʥʦʛʦ ʪʝʧʣʘ ʦʪ 

ʩʝʨʚʝʨʦʚ ʜʣʷ ʦʪʦʧʣʝʥʠʷ ʟʜʘʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʚ 

ʜʨʫʛʠʭ ʩʬʝʨʘʭ. 

ɺ-ʪʨʝʪʴʠʭ, ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʤʝʥʴʰʘʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ 

ʟʘ ʩʯʸʪ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʯʠʩʣʝʥʠʡ. ɽʩʣʠ ʚʤʝʩʪʦ ʯʨʝʟʤʝʨʥʦ 

çʪʷʞʸʣʳʭè ʤʦʜʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʢʦʤʧʘʢʪʥʳʝ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʳʝ 

ʘʣʛʦʨʠʪʤʳ, ʪʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ ʧʦʪʨʝʙʫʝʪʩʷ ʤʝʥʴʰʝ ʵʥʝʨʛʠʠ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʩʫʤʤʘʨʥʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʠ ʚʳʙʨʦʩʳ ʙʫʜʫʪ 

ʥʠʞʝ. 

ʅʘʢʦʥʝʮ, ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʧʦʣʠʪʠʢʘ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ. ʇʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʘʪʘ-ʮʝʥʪʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʜʦʩʪʫʧʥʦʩʪʴ ʚʦʜʥʳʭ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʟʜʦʨʦʚʴʝ ʠ 

ʢʦʤʬʦʨʪ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ. ɺʘʞʝʥ ʨʝʛʫʣʷʨʥʳʡ ʢʦʥʪʨʦʣʴ ʫʨʦʚʥʷ ʰʫʤʘ, 

ʚʳʙʨʦʩʦʚ ʠ ʢʘʯʝʩʪʚʘ ʚʦʜʳ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʨʘʚʠʣʘ ʫʪʠʣʠʟʘʮʠʠ ʠ 

ʧʝʨʝʨʘʙʦʪʢʠ ʩʪʘʨʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʪʦʙʳ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʥʥʳʭ 
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ʦʪʭʦʜʦʚ. ʇʨʠʤʝʨʳ ʧʨʦʪʝʩʪʦʚ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʙʝʟ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʘʢʠʝ ʦʙʲʝʢʪʳ ʤʦʛʫʪ ʩʪʘʥʦʚʠʪʴʩʷ ʠʩʪʦʯʥʠʢʦʤ ʢʦʥʬʣʠʢʪʦʚ ʩ 

ʥʘʩʝʣʝʥʠʝʤ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʀʀ ʧʨʠʥʦʩʠʪ ʦʛʨʦʤʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʥʦ 

ʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʣʝʜ ï ʢʦʤʧʣʝʢʩʥʘʷ ʧʨʦʙʣʝʤʘ: ʨʦʩʪ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʠ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ, ʵʤʠʩʩʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʘ ʣʦʢʘʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʠ ʚʦʧʨʦʩʳ ʧʝʨʝʨʘʙʦʪʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʈʝʰʝʥʠʝ 

ʪʨʝʙʫʝʪ ʩʦʯʝʪʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʥʥʦʚʘʮʠʡ, ʜʦʙʨʦʩʦʚʝʩʪʥʦʡ ʢʦʨʧʦʨʘʪʠʚʥʦʡ 

ʧʨʘʢʪʠʢʠ ʠ ʤʝʩʪʥʦʡ ʠ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʦʣʠʪʠʢʠ ï ʦʪ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ ʜʦ ʩʪʠʤʫʣʦʚ ʚʢʣʘʜʳʚʘʪʴʩʷ ʚ ʯʠʩʪʫʶ ʵʥʝʨʛʠʶ ʠ ʧʦʜʜʝʨʞʢʫ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʟʜʦʨʦʚʴʶ. ʇʨʦʟʨʘʯʥʦʩʪʴ ʜʘʥʥʳʭ (ʧʦ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʶ, 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʶ ʠ ʚʳʙʨʦʩʘʤ) ʠ ʩʪʘʥʜʘʨʪʳ ʦʪʯʸʪʥʦʩʪʠ ʧʦʤʦʛʫʪ ʦʙʱʝʩʪʚʫ 

ʧʨʠʥʠʤʘʪʴ ʦʩʦʟʥʘʥʥʳʝ ʨʝʰʝʥʠʷ ʧʨʠ ʨʘʟʚʠʪʠʠ ʮʠʬʨʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʉʘʚʠʥʘ ʅ.ʇ., ɻʦʣʳʞʥʠʢʦʚʘ ɼ.ʖ., ɿʫʣʴʬʘʢʘʨʦʚʘ ʃ.ʌ. 

ʕʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʜʘʪʘ-ʮʝʥʪʨʦʚ ʠ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʥʦʤʠʢʫ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ // ʕʢʦʥʦʤʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ: ʧʨʦʙʣʝʤʳ, ʨʝʰʝʥʠʷ. 

ï ʄ.: ʈʕʋ ʠʤ. ɻ.ɺ. ʇʣʝʭʘʥʦʚʘ,  2025. ï ʉ. 65ï72. 

2. ʕʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʎʆɼ ʫʚʝʣʠʯʠʪʩʷ ʢ 2028 ʛʦʜʫ ʧʦʯʪʠ 
ʚ 3 ʨʘʟʘ. ï ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ // ʉʙʝʨʇʨʦ: [ʩʘʡʪ]. ï URL: 

https://sber.pro/publication/energopotreblenie-otechestvennih-tsod-

uvelichitsya-k-2028-godu-pochti-v-3-raza. 

3. International Energy Agency (IEA). Data Centres and Data Transmission 

Networks. ï ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ. ï URL: https://www.iea.org/energy-

system/buildings/data-centres-and-data-transmission-networks. 

4. The Guardian. Call to make tech firms report data centre energy use as AI 

booms. ï ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ. ï URL: 

https://www.theguardian.com/technology/2025/feb/07/call-to-make-tech-

firms-report-data-centre-energy-use-as-ai-booms. 

5. Bloomberg. How AI Demand Is Draining Local Water Supplies. ï ʊʝʢʩʪ: 

ʵʣʝʢʪʨʦʥʥʳʡ. ï URL: https://www.bloomberg.com/graphics/2025-ai-

impacts-data-centers-water-data/. 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʝ: 

ʊʦʚʤʘʩʷʥ ʉʘʘʢ ɻʝʛʘʤʦʚʠʯ ï ʩʪʫʜʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ  çʉʊɸʅʂʀʅè. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ʗʛʦʣʴʥʠʮʝʨ ʆʣʴʛʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ  

çʉʊɸʅʂʀʅè. 
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ʇʆɺʓʐɽʅʀɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ɺɿɸʀʄʆɼɽʁʉʊɺʀʗ 

ʉʆʊʈʋɼʅʀʂʆɺ ʆʊɼɽʃɸ ʆʍʈɸʅʓ ʊʈʋɼɸ ʀ ʈɸɹʆʊʅʀʂʆɺ 

ʉʊʈʆʀʊɽʃʔʅʆɻʆ ʄɸɻɸɿʀʅɸ 

ʍʦʨʠʥʘ ɼ. ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ʀʚʘʥʦʚʘ ʅ. ɸ. 

ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ  

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ 

ʦʭʨʘʥʳ ʪʨʫʜʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʚʳʷʚʣʝʥʳ ʧʨʦʙʣʝʤʳ ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ 

ʦʪʜʝʣʦʤ ʦʭʨʘʥʳ ʪʨʫʜʘ ʠ ʩʦʪʨʫʜʥʠʢʘʤʠ. ʅʘ ʦʩʥʦʚʝ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʠ ʤʝʪʦʜʘ 

ʤʘʪʨʠʮʳ ʚʳʙʦʨʘ ʇʴʶ ʧʨʝʜʣʦʞʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʥʝʜʨʝʥʠʶ ʤʦʙʠʣʴʥʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʤʫʥʠʢʘʮʠʷ, ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ, ʦʭʨʘʥʘ ʪʨʫʜʘ, 

ʙʝʟʦʧʘʩʥʦʩʪʴ. 

 

ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʧʦʢʫʧʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ 

ʘʩʧʝʢʪʦʤ, ʪʨʝʙʫʶʱʠʤ ʪʝʩʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʪʜʝʣʘ ʦʭʨʘʥʳ ʪʨʫʜʘ ʩ ʜʨʫʛʠʤʠ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ [1]. ʂ ʦʩʥʦʚʥʳʤ ʫʛʨʦʟʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʪʥʦʩʷʪʩʷ ʪʨʘʚʤʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʙʦʪʦʡ ʩ ʪʷʞʝʣʳʤʠ ʛʨʫʟʘʤʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʢʠ. 

ʂʦʤʧʣʝʢʩʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʦʪʜʝʣʦʤ ʦʭʨʘʥʳ ʪʨʫʜʘ ʠ 

ʩʦʪʨʫʜʥʠʢʘʤʠ ʧʦʤʦʛʘʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʪʨʘʚʤʘʪʠʟʤ ʧʫʪʝʤ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ 

ʚʳʷʚʣʝʥʠʷ ʠ ʫʩʪʨʘʥʝʥʠʷ ʦʧʘʩʥʦʩʪʝʡ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ ʢʘʯʝʩʪʚʦʤ ʨʘʙʦʪʳ 

ʩʣʫʞʙʳ ʦʭʨʘʥʳ ʪʨʫʜʘ ʦʨʛʘʥʠʟʘʮʠʠ ʙʳʣ ʚʳʙʨʘʥ ʤʝʪʦʜ ʘʥʢʝʪʠʨʦʚʘʥʠʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʠʩʪʝʤʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʨʦʩʘ ʧʦʜʦʙʨʘʥ ʙʝʩʧʣʘʪʥʳʡ ʦʥʣʘʡʥ-

ʠʥʩʪʨʫʤʝʥʪ Google Forms, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʘʥʢʝʪʳ, ʦʧʨʦʩʳ ʠ ʬʦʨʤʳ 

ʜʣʷ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʦʧʨʦʩʝ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 50 ʯʝʣʦʚʝʢ. 

1.  ʅʘʩʢʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦ, ʧʦ ʚʘʰʝʤʫ ʤʥʝʥʠʶ, ʦʨʛʘʥʠʟʦʚʘʥʘ 

ʢʦʤʤʫʥʠʢʘʮʠʷ ʧʦ ʚʦʧʨʦʩʘʤ ʦʭʨʘʥʳ ʪʨʫʜʘ (ʨʠʩ. 1)? (ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦʪʨʫʜʥʠʢʘ 

ʦʪʜʝʣʘ ʦʭʨʘʥʳ ʪʨʫʜʘ ʩ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ). 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʦʩʘ ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʨʝʩʧʦʥʜʝʥʪʦʚ (60 %) ʦʮʝʥʠʣʠ 

ʢʦʤʤʫʥʠʢʘʮʠʶ ʢʘʢ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʫʶ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʫʨʦʚʝʥʴ 

ʥʝʜʦʚʦʣʴʩʪʚʘ ʩʦʪʨʫʜʥʠʢʦʚ ʥʝ ʢʨʠʪʠʯʝʩʢʠʡ, ʦʥ ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦ ʚʦʧʨʦʩʘʤ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ. 

 



148 

˜˝˛˟˪˗ȭ25 )4%ȭ25 
 

 
ʈʠʩ. 1. ɼʠʘʛʨʘʤʤʘ, ʦʪʦʙʨʘʞʘʶʱʘʷ ʦʪʚʝʪʳ ʥʘ 1 ʚʦʧʨʦʩ 

 

2.  ʅʘʩʢʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦ, ʧʦ ʚʘʰʝʤʫ ʤʥʝʥʠʶ, ʦʨʛʘʥʠʟʦʚʘʥʘ ʦʙʨʘʪʥʘʷ 

ʩʚʷʟʴ ʧʦ ʚʦʧʨʦʩʘʤ ʦʭʨʘʥʳ ʪʨʫʜʘ (ʨʠʩ. 2)? (ɺʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ ʧʝʨʝʜʘʚʘʪʴ 

ʩʦʪʨʫʜʥʠʢʫ ʦʪʜʝʣʘ ʦʭʨʘʥʳ ʪʨʫʜʘ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʧʦʞʝʣʘʥʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ 

ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ). 

 

 
ʈʠʩ. 2. ɼʠʘʛʨʘʤʤʘ, ʦʪʦʙʨʘʞʘʶʱʘʷ ʦʪʚʝʪʳ ʥʘ 2 ʚʦʧʨʦʩ 

 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʨʝʩʧʦʥʜʝʥʪʦʚ (62 %) 

ʦʮʝʥʠʣʠ ʢʘʯʝʩʪʚʦ ʢʦʤʤʫʥʠʢʘʮʠʠ ʢʘʢ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ. ʍʦʪʷ ʣʠʰʴ 6 % 

ʦʧʨʦʰʝʥʥʳʭ ʫʢʘʟʘʣʠ ʥʘ ʧʣʦʭʦʝ ʢʘʯʝʩʪʚʦ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʵʪʦ ʚʩʸ ʨʘʚʥʦ ʤʦʞʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʚʦʧʨʦʩʘʭ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ. 
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ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʚʳʷʚʣʝʥʥʳʭ ʚ ʭʦʜʝ ʧʨʦʚʝʨʢʠ ʥʝʜʦʩʪʘʪʢʦʚ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʦʡ ʪʨʫʜʘ ʥʝʦʙʭʦʜʠʤʦ ʟʘʤʝʥʠʪʴ ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʦʨʛʘʥʠʟʘʮʠʠ 

ʤʝʪʦʜ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦ ʚʦʧʨʦʩʘʤ ʦʭʨʘʥʳ ʪʨʫʜʘ ʥʘ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʡ. 

ɼʣʷ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʦʩʦʙʘ ʢʦʦʨʜʠʥʘʮʠʠ ʧʦ ʚʦʧʨʦʩʘʤ 

ʦʭʨʘʥʳ ʪʨʫʜʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʤʘʪʨʠʮʘ ʚʳʙʦʨʘ ʇʴʶ [2]. 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʟʨʘʙʦʪʢʠ ʤʘʪʨʠʮʳ ʇʴʶ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʢʨʠʪʝʨʠʠ 

ʦʮʝʥʢʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʩʨʘʚʥʝʥʠʷ ʢʘʞʜʦʛʦ ʠʟ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʨʝʰʝʥʠʡ: 

¶ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ï ʥʘʩʢʦʣʴʢʦ ʙʳʩʪʨʦ ʠʥʬʦʨʤʘʮʠʷ ʙʫʜʝʪ 

ʧʝʨʝʜʘʥʘ ʚ ʥʝʦʙʭʦʜʠʤʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ; 

¶ ʧʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ï ʥʘʩʢʦʣʴʢʦ ʣʝʛʢʦ ʩʦʪʨʫʜʥʠʢʠ ʤʦʛʫʪ ʦʩʚʦʠʪʴ ʠ 

ʧʨʠʤʝʥʷʪʴ ʤʝʪʦʜ; 

¶ ʬɻʬʝʢʪʠʚʥʦʩʪʴ ï ʥʘʩʢʦʣʴʢʦ ʭʦʨʦʰʦ ʤʝʪʦʜ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʧʦʩʪʘʚʣʝʥʥʳʤʠ 

ʟʘʜʘʯʘʤʠ; 

¶ ʧʨʦʩʪʦʪʘ ʚʥʝʜʨʝʥʠʷ ï ʥʘʩʢʦʣʴʢʦ ʣʝʛʢʦ ʚʥʝʜʨʠʪʴ ʤʝʪʦʜ ʚ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʇʦʩʣʝ ʩʦʩʪʘʚʣʝʥʠʷ ʠʩʯʝʨʧʳʚʘʶʱʝʛʦ ʧʝʨʝʯʥʷ ʦʮʝʥʦʯʥʳʭ ʢʨʠʪʝʨʠʝʚ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʩʪʫʧʠʪʴ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʵʪʠʤ ʢʨʠʪʝʨʠʷʤ. ʅʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʠʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ 

ʘʣʴʪʝʨʥʘʪʠʚʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ: 

ɸ ï ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ï ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʨʝʩʫʨʩ, 

ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʤʘʛʘʟʠʥʘ. ʆʜʥʘʢʦ ʵʪʦʪ ʠʥʩʪʨʫʤʝʥʪ ʥʝ ʟʘʜʝʡʩʪʚʦʚʘʥ ʜʣʷ ʨʝʰʝʥʠʷ 

ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʭʨʘʥʦʡ ʪʨʫʜʘ. 

B ï ʏʘʪ-ʙʦʪ ï ʯʘʪ ʥʘ ʦʩʥʦʚʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʦʙʫʯʝʥʥʳʡ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʩʧʨʝʜʝʣʷʪʴ ʟʘʜʘʯʠ ʤʝʞʜʫ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ. 

C ï ʇʣʘʥʝʨʢʠ ï 5ï10 ʤʠʥʫʪʥʳʝ ʨʝʛʫʣʷʨʥʳʝ ʚʩʪʨʝʯʠ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ 

ʚʦʧʨʦʩʦʚ ʦʭʨʘʥʳ ʪʨʫʜʘ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʩʣʦʚʠʷʭ ʨʘʙʦʪʳ. 

D ï ɻʨʫʧʧʦʚʦʡ ʯʘʪ (ʠʩʧʦʣʴʟʫʝʤʳʡ ʤʝʪʦʜ). 

ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʙʫʜʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʝʰʝʥʠʷ, 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʠ ʦʮʝʥʢʘ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ ʧʦ ʚʩʝʤ ʢʨʠʪʝʨʠʷʤ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʥʜʘʨʪʘ ʩ ʧʨʠʩʚʦʝʥʠʝʤ ʙʘʣʣʦʚ: ï1 (ʭʫʞʝ, ʯʝʤ ʩʪʘʥʜʘʨʪʥʦʝ 

ʨʝʰʝʥʠʝ), S (ʨʘʚʥʦʮʝʥʥʦ ʩʪʘʥʜʘʨʪʥʦʤʫ ʨʝʰʝʥʠʶ) ʠʣʠ +1 (ʣʫʯʰʝ, ʯʝʤ 

ʩʪʘʥʜʘʨʪʥʦʝ ʨʝʰʝʥʠʝ) (ʪʘʙʣ. 1). 

ʇʦʩʣʝ ʨʘʥʞʠʨʦʚʘʥʠʷ ʢʘʞʜʦʛʦ ʚʘʨʠʘʥʪʘ ʧʦ ʢʘʞʜʦʤʫ ʢʨʠʪʝʨʠʶ ʤʦʞʥʦ 

ʧʨʦʠʟʚʝʩʪʠ ʚʟʚʝʰʝʥʥʫʶ ʦʮʝʥʢʫ ʧʨʝʠʤʫʱʝʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʜʣʷ ʢʘʞʜʦʛʦ 

ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʰʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʫʤʤʘʨʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʪʘʢʦʛʦ ʠʟʤʝʥʝʥʠʷ 

(ʪʘʙʣ. 2). 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʫʤʤʘʨʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʫ ʚʘʨʠʘʥʪʘ ɸ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʠʟʤʝʥʝʥʠʝ ʩʧʦʩʦʙʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʪʜʝʣʘ ʦʭʨʘʥʳ ʪʨʫʜʘ ʩ ʜʨʫʛʠʤʠ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʥʘ ʢʦʤʤʫʥʠʢʘʮʠʶ ʯʝʨʝʟ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʧʨʠʥʝʩʝʪ 

ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʠʤʫʱʝʩʪʚ. 
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ʊʘʙʣʠʮʘ 1 

ʄʘʪʨʠʮʘ ʚʳʙʦʨʘ ʇʴʶ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʉʪʝʧʝʥʴ 

ʚʘʞʥʦʩʪʠ 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʘʨʠʘʥʪʳ 

ɸ ɺ ʉ D 

ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 9 S S ï S 

ʇʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 3 S S S S 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ 9 + + + S 

ʇʨʦʩʪʦʪʘ ʚʥʝʜʨʝʥʠʷ 3 S ï S S 

 

ʊʘʙʣʠʮʘ 2 

ɺʟʚʝʰʝʥʥʘʷ ʦʮʝʥʢʘ ʤʘʪʨʠʮʳ ʚʳʙʦʨʘ ʇʴʶ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʉʪʝʧʝʥʴ 

ʚʘʞʥʦʩʪʠ 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʚʘʨʠʘʥʪʳ 

ɸ ɺ ʉ D 

ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ 9 S S ï S 

ʇʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 3 S S S S 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ 9 + + + S 

ʇʨʦʩʪʦʪʘ ʚʥʝʜʨʝʥʠʷ 3 S ï S S 

ɺʝʩ ʧʨʝʠʤʫʱʝʩʪʚ 9 9 9  

ʂʦʣʠʯʝʩʪʚʦ ʩʦʚʧʘʜʝʥʠʡ 3 2 2  

ɺʝʩ ʥʝʜʦʩʪʘʪʢʦʚ 0 ï3 ï9  

ʉʫʤʤʘʨʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʟʤʝʥʝʥʠʷ 9 6 0  

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʟʘʤʝʥʠʪʴ ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʪʦʜ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦ ʚʦʧʨʦʩʘʤ ʦʭʨʘʥʳ ʪʨʫʜʘ ʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʩ 

ʧʦʤʦʱʴʶ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. ʕʪʦ ʧʦʚʳʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʦʪʜʝʣʦʤ ʦʭʨʘʥʳ ʪʨʫʜʘ ʠ ʩʦʪʨʫʜʥʠʢʘʤʠ, ʩ 

ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʨʝʩʫʨʩʦʚ ʥʘ ʚʥʝʜʨʝʥʠʝ ʠ ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʩʢʦʨʦʩʪʴ 

ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʊʨʫʜʦʚʦʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ï ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ˉ 197-

ʌɿ ʦʪ 30.12.2001 ʛ. (ʨʝʜ. ʦʪ 26.12.2024) // ʂʦʥʪʫʨ.ʅʦʨʤʘʪʠʚ. 

2. Pannell R. An Overview of the Pugh Matrix: What Is It and How Does It 

Work? ï LeanScape / Pannell R. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // Leanscape: 

[ʩʘʡʪ]. ï URL: https://leanscape.io/an-overview-of-the-pugh-matrix-what-is-

it-and-how-does-it-work/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 16.09.2025). 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʝ: 

ʍʦʨʠʥʘ ɼʘʨʴʷ ɺʷʯʝʩʣʘʚʦʚʥʘ ï ʩʪʫʜʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ʀʚʘʥʦʚʘ ʅʘʪʘʣʴʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ 

çʉʊɸʅʂʀʅè. 
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ɸʅɸʃʀɿ ʄɽʊʆɼɸ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ʇʈʆʄʓʐʃɽʅʅʆɻʆ 

ʀɿɼɽʃʀʗ ʄɸʊʈʀʎɸ ɺʓɹʆʈɸ ʇʔʖ ʅɸ ʇʈʀʄɽʈɽ 

ʇʈʆʊʀɺʆʐʋʄʅʓʍ ʅɸʋʐʅʀʂʆɺ 

ʍʦʨʦʰʠʣʦʚʘ ʉ. ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ɻʚʦʟʜʢʦʚʘ ʉ. ʀ. 

ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ  

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʄʘʪʨʠʮʳ ʚʳʙʦʨʘ 

ʇʴʶ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʟʜʝʣʠʡ ʥʘ ʧʨʠʤʝʨʝ 

ʘʥʘʣʠʟʘ ʧʨʦʪʠʚʦʰʫʤʥʳʭ ʥʘʫʰʥʠʢʦʚ. ʇʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʘ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ ʧʨʠʥʷʪʠʷ 

ʥʝʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʟʜʝʣʠʡ, ʄʘʪʨʠʮʘ 

ʚʳʙʦʨʘ ʇʴʶ, ʧʨʦʪʠʚʦʰʫʤʥʳʝ ʥʘʫʰʥʠʢʠ, ʘʥʘʣʠʟ ʘʣʴʪʝʨʥʘʪʠʚ, ʦʧʪʠʤʠʟʘʮʠʷ 

ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ. 

 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʟʜʝʣʠʡ ï ʩʣʦʞʥʳʡ ʠ ʤʥʦʛʦʛʨʘʥʥʳʡ 

ʧʨʦʮʝʩʩ, ʪʨʝʙʫʶʱʠʡ ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ [3]. ɺ ʫʩʣʦʚʠʷʭ 

ʢʦʥʢʫʨʝʥʮʠʠ ʠ ʫʞʝʩʪʦʯʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʯʝʩʪʚʫ ʧʨʦʜʫʢʮʠʠ ʚʘʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʩʪʨʫʤʝʥʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʄʘʪʨʠʮʘ ʚʳʙʦʨʘ ʇʴʶ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʄʘʪʨʠʮʳ ʇʴʶ ʜʣʷ ʘʥʘʣʠʟʘ ʠ 

ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʡ ʤʦʜʝʣʠ ʧʨʦʪʠʚʦʰʫʤʥʳʭ ʥʘʫʰʥʠʢʦʚ ï ʘʢʪʫʘʣʴʥʦʛʦ 

ʧʨʦʜʫʢʪʘ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʄʘʪʨʠʮʘ ʨʝʰʝʥʠʡ, ʠʟʚʝʩʪʥʘʷ ʢʘʢ ʄʘʪʨʠʮʘ ʚʳʙʦʨʘ ʇʴʶ ï ʵʪʦ ʠʥʩʪʨʫʤʝʥʪ, 

ʧʦʤʦʛʘʶʱʠʡ ʚʳʙʨʘʪʴ ʥʘʠʣʫʯʰʠʡ ʚʘʨʠʘʥʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʨʘʚʥʦʮʝʥʥʳʭ 

ʘʣʴʪʝʨʥʘʪʠʚ [4]. ɽʝ ʧʨʦʩʪʦʪʘ ʩʦʯʝʪʘʝʪʩʷ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴʶ 

ʨʝʟʫʣʴʪʘʪʘ. 

ʕʪʘʧʳ ʧʦʩʪʨʦʝʥʠʷ [2]: 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʨʝʘʣʴʥʳʭ ʠ ʞʝʣʘʪʝʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʜʫʢʮʠʠ (ʵʪʦʪ 
ʩʧʠʩʦʢ ʤʦʞʝʪ ʙʳʪʴ ʦʯʝʥʴ ʦʙʰʠʨʥʳʤ ʧʦ ʞʝʣʘʥʠʶ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘ). 

2. ʈʘʟʨʘʙʦʪʢʘ ʮʝʣʝʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʣʷ ʢʘʞʜʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʜʫʢʪʘ 

ʠ ʜʣʷ ʥʝʩʢʦʣʴʢʠʭ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʧʨʦʝʢʪʦʚ (ɸ, ɺ, ʉ). 

3. ʆʧʨʝʜʝʣʝʥʠʝ ʚʘʞʥʦʩʪʠ ʭʘʨʘʢʪʝʨʥʦʡ ʛʨʫʧʧʦʡ ʧʦʢʫʧʘʪʝʣʝʡ: 9 ï ʚʳʩʦʢʘʷ, 

3 ï ʩʨʝʜʥʷʷ, 1 ï ʥʠʟʢʘʷ. 

4. ʆʮʝʥʢʘ ʛʨʫʧʧʦʡ ʧʦʢʫʧʘʪʝʣʝʡ ʧʨʝʜʣʦʞʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʢʦʥʩʪʨʫʢʮʠʠ 
ʦʩʥʦʚʥʳʭ ʢʦʥʢʫʨʝʥʪʦʚ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʚʳʙʨʘʥʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʦ ʰʢʘʣʝ 1ï5. 

5. ʆʮʝʥʢʘ ʧʨʦʝʢʪʠʨʦʚʱʠʢʘʤʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʧʨʦʝʢʪʦʚ. ɺ ʢʘʞʜʦʡ ʪʦʯʢʝ 
ʤʘʪʨʠʮʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʨʦʜʫʢʪ ʦʮʝʥʠʚʘʝʪʩʷ: ç+è ï ʧʨʝʚʳʰʘʝʪ ʮʝʣʴ, çSè ï

ʨʘʚʝʥ ʮʝʣʠ, çïè ï ʥʝ ʜʦʩʪʠʛʘʝʪ ʮʝʣʠ. 
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ɼʣʷ ʘʥʘʣʠʟʘ ʙʳʣʠ ʚʳʙʨʘʥʳ ʪʨʠ ʤʦʜʝʣʠ ʧʨʦʪʠʚʦʰʫʤʥʳʭ ʥʘʫʰʥʠʢʦʚ: 

ʥʘʫʰʥʠʢʠ ʧʨʦʪʠʚʦʰʫʤʥʳʝ UVEX ʂ1ʅ ï ʤʦʜʝʣʴ ʩ ʘʢʪʠʚʥʳʤ ʰʫʤʦʧʦʜʘʚʣʝʥʠʝʤ 

ʠ ʚʳʩʦʢʦʡ ʵʨʛʦʥʦʤʠʢʦʡ; ʥʘʫʰʥʠʢʠ ʧʨʦʪʠʚʦʰʫʤʥʳʝ ʈʆʉʆʄɿ ʉʆʄɿ-9 

ʉʊɸʃʔʅʆʁ ɻɽʇɸʈɼ ʧʨʦʪʠʚʦʰʫʤʥʳʝ ï ʤʦʜʝʣʴ ʩ ʘʢʪʠʚʥʳʤ ʰʫʤʦʧʦʜʘʚʣʝʥʠʝʤ 

ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩ ʢʘʩʢʦʡ; ʥʘʫʰʥʠʢʠ ʧʨʦʪʠʚʦʰʫʤʥʳʝ ʈʆʉʆʄɿ 

ʉʆʄɿ-3 ʇʋʄɸ ï ʙʶʜʞʝʪʥʘʷ ʤʦʜʝʣʴ ʩ ʘʢʪʠʚʥʳʤ ʰʫʤʦʧʦʜʘʚʣʝʥʠʝʤ ʠ ʣʸʛʢʠʤ 

ʚʝʩʦʤ (ʨʠʩ. 1). 
 

 
ʈʠʩ. 1. ʄʦʜʝʣʠ ʧʨʦʪʠʚʦʰʫʤʥʳʭ ʥʘʫʰʥʠʢʦʚ: ʘ ï ʥʘʫʰʥʠʢʠ ʧʨʦʪʠʚʦʰʫʤʥʳʝ UVEX ʂ1ʅ;  

ʙ ï ʥʘʫʰʥʠʢʠ ʧʨʦʪʠʚʦʰʫʤʥʳʝ ʈʆʉʆʄɿ ʉʆʄɿ-9 ʉʊɸʃʔʅʆʁ ɻɽʇɸʈɼ ʧʨʦʪʠʚʦʰʫʤʥʳʝ;  

ʚ ï ʥʘʫʰʥʠʢʠ ʧʨʦʪʠʚʦʰʫʤʥʳʝ ʈʆʉʆʄɿ ʉʆʄɿ-3 ʇʋʄɸ 
 

ɼʣʷ ʜʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʦ ʢʘʞʜʦʡ ʤʦʜʝʣʠ ʧʨʦʪʠʚʦʰʫʤʥʳʭ ʥʘʫʰʥʠʢʦʚ: ʫʨʦʚʝʥʴ ʰʫʤʦʧʦʜʘʚʣʝʥʠʷ, 

ʵʨʛʦʥʦʤʠʢʘ, ʜʦʣʛʦʚʝʯʥʦʩʪʴ, ʩʪʦʠʤʦʩʪʴ, ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ, ʚʝʩ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʤʝʩʪʝ ʩ ʢʘʩʢʦʡ ʠ ʨʝʮʠʢʣʠʨʫʝʤʳʝ ʤʘʪʝʨʠʘʣʳ (ʪʘʙʣ. 1) [1]. 

ʊʘʙʣʠʮʘ 1 

ɸʥʘʣʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʪʠʚʦʰʫʤʥʳʭ ʥʘʫʰʥʠʢʦʚ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʄʦʜʝʣʠ ʧʨʦʪʠʚʦʰʫʤʥʳʭ ʥʘʫʰʥʠʢʦʚ 

UVEX ʂ1ʅ 
ʈʆʉʆʄɿ ʉʆʄɿ-9 

ʉʊɸʃʔʅʆʁ ɻɽʇɸʈɼ 

ʈʆʉʆʄɿ ʉʆʄɿ-3 

ʇʋʄɸ 

ʋʨʦʚʝʥʴ 

ʰʫʤʦʧʦʜʘʚʣʝʥʠʷ 

ʉʨʝʜʥʝʝ ʩʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʰʫʤʘ ï 27 ʜɹ 

ʉʨʝʜʥʝʝ ʩʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʰʫʤʘ ï 28 ʜɹ 

ʉʨʝʜʥʝʝ ʩʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʰʫʤʘ ï 27 ʜɹ 

ʕʨʛʦʥʦʤʠʢʘ 

ɸʜʘʧʪʘʮʠʷ ʢ ʬʦʨʤʝ 

ʛʦʣʦʚʳ; 

ʉʥʠʞʝʥʠʝ ʜʘʚʣʝʥʠʷ 

ʥʘ ʫʰʠ; 

ɺʨʘʱʝʥʠʝ ʥʘ 360
ƺ
 

ʃʝʛʢʦ ʨʝʛʫʣʠʨʦʚʘʪʴ; 

ʅʝ ʜʘʚʷʪ ʥʘ ʫʰʠ; 

ʇʦʜʭʦʜʷʪ ʜʣʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʥʦʰʝʥʠʷ 

ʅʝʙʦʣʴʰʘʷ ʤʘʩʩʘ; 

ʋʜʦʙʥʦʝ ʦʛʦʣʦʚʴʝ 

ɼʦʣʛʦʚʝʯʥʦʩʪʴ 5ï7 ʣʝʪ 5 ʣʝʪ 5 ʣʝʪ 

ʉʪʦʠʤʦʩʪʴ 4000 1500 1000 

ʊʝʭʥʦʣʦʛʠʯʥʦʩʪʴ 
ɸʢʪʠʚʥʦʝ 

ʰʫʤʦʧʦʜʘʚʣʝʥʠʝ 

ɸʢʪʠʚʥʦʝ 

ʰʫʤʦʧʦʜʘʚʣʝʥʠʝ 

ɸʢʪʠʚʥʦʝ 

ʰʫʤʦʧʦʜʘʚʣʝʥʠʝ 

ɺʝʩ 173 ʛ. 145 ʛ. 145 ʛ. 

ɺʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʤʝʩʪʝ ʩ ʢʘʩʢʦʡ 

ɼʘ ɼʘ ʅʝʪ 

ʈʝʮʠʢʣʠʨʫʝʤʳʝ 

ʤʘʪʝʨʠʘʣʳ 
50 % 35 % 70 % 
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ʇʦʩʣʝ ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʘʥʥʳʭ 

ʤʦʜʝʣʝʡ ʧʨʦʪʠʚʦʰʫʤʥʳʭ ʥʘʫʰʥʠʢʦʚ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʤʘʪʨʠʮʘ ʚʳʙʦʨʘ ʇʴʶ 

(ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʘ 2 

ʄʘʪʨʠʮʘ ʇʴʶ 

 ̄
ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʨʦʜʫʢʪʘ 

ʉʪʝʧʝʥʴ 

ʚʘʞʥʦʩʪʠ 

ʎʝʣʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ 

ʧʨʦʜʫʢʪʳ 

ʆʧʨʦʩ 

ʧʦʢʫʧʘʪʝʣʝʡ 

A B C 1 2 3 4 5 

1 
ʋʨʦʚʝʥʴ 

ʰʫʤʦʧʦʜʘʚʣʝʥʠʷ 
9 ʅʝ ʤʝʥʝʝ 25 ʜɹ + + +    

B 

C 
ɸ 

2 

ʕʨʛʦʥʦʤʠʢʘ 

(ʢʦʤʬʦʨʪ ʧʨʠ 

ʜʣʠʪʝʣʴʥʦʤ 

ʥʦʰʝʥʠʠ) 

3 ʅʝ ʤʝʥʝʝ 8 ʯʘʩʦʚ + ï S  B C A  

3 ɼʦʣʛʦʚʝʯʥʦʩʪʴ 9 ʅʝ ʤʝʥʝʝ 5 ʣʝʪ + S S   
B 

C 
A  

4 ʉʪʦʠʤʦʩʪʴ 1 4000 ʨʫʙ. S + +   A B C 

5 ʊʝʭʥʦʣʦʛʠʯʥʦʩʪʴ 9 
ɸʢʪʠʚʥʦʝ 

ʰʫʤʦʧʦʜʘʚʣʝʥʠʝ 
S S S   

A 

B 

C 

  

6 ɺʝʩ 3 200 ʛ + + +    

A 

B 

C 

 

7 

ɺʦʟʤʦʞʥʦʩʪʴ 

ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

(ʚʤʝʩʪʝ ʩ ʢʘʩʢʦʡ) 

3 ɼʘ S S ï ʉ  
ɸ 

B 
  

8 
ʈʝʮʠʢʣʠʨʫʝʤʳʝ 

ʤʘʪʝʨʠʘʣʳ 
9 ʅʝ ʤʝʥʝʝ 50 % S + ï  C A  B 

 

Ὑ ωz υ σz τ ωz τ ρz σ ωz σ σz τ σz σ ωz σ ρχρ 
Ὑ ωz τ σz ς ωz σ ρz τ ωz σ σz τ σz σ ωz υ ρφφ 
Ὑ ωz τ σz σ ωz σ ρz υ ωz σ σz τ σz ρ ωz ς ρσχ 

Ὑ Ὑ Ὑ  

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚʘʨʠʘʥʪ ɸ ï ʥʘʫʰʥʠʢʠ 

ʧʨʦʪʠʚʦʰʫʤʥʳʝ UVEX ʂ1ʅ 2600201 ʧʨʝʚʦʩʭʦʜʠʪ ʢʦʥʢʫʨʠʨʫʶʱʠʝ ʤʦʜʝʣʠ ʧʦ 

ʵʨʛʦʥʦʤʠʢʝ, ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʝʮʠʢʣʠʨʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʧʨʦʤʳʰʣʝʥʥʳʤ ʠʟʜʝʣʠʷʤ. 

ʈʆʉʆʄɿ ʉʆʄɿ-9 ʉʊɸʃʔʅʆʁ ɻɽʇɸʈɼ ʠ ʈʆʉʆʄɿ ʉʆʄɿ-3 ʇʋʄɸ ʫʩʪʫʧʘʶʪ 

ʧʦ ʨʷʜʫ ʧʘʨʘʤʝʪʨʦʚ, ʥʦ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ 

ʙʶʜʞʝʪʘ. 

ʄʘʪʨʠʮʘ ʚʳʙʦʨʘ ʇʴʶ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠʟʜʝʣʠʡ, ʧʦʟʚʦʣʷʶʱʠʤ ʧʨʠʥʠʤʘʪʴ 

ʦʙʦʩʥʦʚʘʥʥʳʝ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ. 
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ɽʸ ʧʨʠʤʝʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ: 

1) ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʢʨʠʪʝʨʠʠ ʚʳʙʦʨʘ; 

2) ʫʯʠʪʳʚʘʪʴ ʤʥʝʥʠʝ ʧʦʪʨʝʙʠʪʝʣʝʡ; 

3) ʩʥʠʞʘʪʴ ʨʠʩʢʠ ʧʨʠʥʷʪʠʷ ʥʝʦʧʪʠʤʘʣʴʥʳʭ ʨʝʰʝʥʠʡ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʉʘʥʇʠʅ 1.2.3685-21. ɻʠʛʠʝʥʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ (ʠʣʠ) ʙʝʟʚʨʝʜʥʦʩʪʠ ʜʣʷ ʯʝʣʦʚʝʢʘ ʬʘʢʪʦʨʦʚ 

ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ // ʉʇʉ çʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩè. 

2. ɻʨʠʜʵʣ ʊ.ɽ., ɸʣʣʝʥʙʠ ɹ.ʈ. ʇʨʦʤʳʰʣʝʥʥʘʷ ʵʢʦʣʦʛʠʷ: ʫʯʝʙ. ʧʦʩʦʙʠʝ ʜʣʷ 
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çʉʊɸʅʂʀʅè. 
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ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓɽ ʈʀʉʂʀ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ 

ʇʈʆʎɽʉʉɸ ʉɹʆʈʂʀ ʕʃɽʂʊʈʆʅʅʓʍ ʇɽʏɸʊʅʓʍ ʇʃɸʊ 

ʍʫʩʘʠʥʦʚ ʂ. ʈ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ɹʝʣʦʫʩʦʚʘ ɺ. ʇ. 

ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ  

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʨʠʩʢʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʤʦʥʪʘʞʘ ʵʣʝʢʪʨʦʥʥʦʡ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʮʝʥʢʦʡ ʵʪʠʭ 

ʨʠʩʢʦʚ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʨʠʩʢ, ʧʝʯʘʪʥʘʷ ʧʣʘʪʘ, ʦʮʝʥʢʘ ʨʠʩʢʦʚ, 

ʬʘʢʪʦʨʳ ʚʣʠʷʥʠʷ, ʤʘʪʨʠʮʘ ʧʦʩʣʝʜʩʪʚʠʡ ʠ ʚʝʨʦʷʪʥʦʩʪʝʡ. 

 

ʕʣʝʢʪʨʦʥʥʘʷ ʧʝʯʘʪʥʘʷ ʧʣʘʪʘ (ʕʏʇ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʥʦʚʫ, 

ʠʩʧʦʣʴʟʫʝʤʫʶ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʫʩʪʨʦʡʩʪʚʘʭ 

ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʥʘʯʠʥʘʷ ʦʪ ʧʨʦʩʪʳʭ ʙʳʪʦʚʳʭ ʧʨʠʙʦʨʦʚ ʠ ʟʘʢʘʥʯʠʚʘʷ 

ʩʣʦʞʥʝʡʰʠʤʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʩʠʩʪʝʤʘʤʠ. ʆʥʘ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʠʟ 

ʠʟʦʣʷʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʢʨʳʪʦʛʦ ʧʨʦʚʦʜʷʱʠʤʠ ʜʦʨʦʞʢʘʤʠ, ʢʦʥʪʘʢʪʥʳʤʠ 

ʧʣʦʱʘʜʢʘʤʠ ʠ ʦʪʚʝʨʩʪʠʷʤʠ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʜʝʪʘʣʝʡ. ʇʨʠʤʝʨ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʕʏʇ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 1. 

 

 
ʈʠʩ. 1. ʕʣʝʢʪʨʦʥʥʘʷ ʧʝʯʘʪʥʘʷ ʧʣʘʪʘ 

 

ʂʦʥʩʪʨʫʢʮʠʷ ʧʣʘʪʳ ʚʢʣʶʯʘʝʪ ʤʥʦʛʦʩʣʦʡʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ 

ʩʣʦʝʚ ʜʠʵʣʝʢʪʨʠʢʘ ʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʦʢʨʳʪʠʡ. ʕʪʠ ʩʣʦʠ ʩʦʝʜʠʥʷʶʪʩʷ 

ʩʧʝʮʠʘʣʴʥʳʤʠ ʧʝʨʝʭʦʜʥʳʤʠ ʦʪʚʝʨʩʪʠʷʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʧʝʨʝʜʘʯʫ 
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ʩʠʛʥʘʣʦʚ ʠ ʧʠʪʘʥʠʷ ʤʝʞʜʫ ʩʣʦʷʤʠ. ʕʣʝʢʪʨʦʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ 

ʨʝʟʠʩʪʦʨʳ, ʢʦʥʜʝʥʩʘʪʦʨʳ, ʪʨʘʥʟʠʩʪʦʨʳ ʠ ʤʠʢʨʦʩʭʝʤʳ, ʢʨʝʧʷʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʧʣʘʪʳ ʧʦʩʨʝʜʩʪʚʦʤ ʧʘʡʢʠ ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʤʦʥʪʘʞʘ. 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʕʇʏ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʢʣʶʯʘʷ ʬʦʪʦʣʠʪʦʛʨʘʬʠʶ, ʪʨʘʚʣʝʥʠʝ ʠ ʣʘʟʝʨʥʫʶ ʛʨʘʚʠʨʦʚʢʫ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʠʩʢʠ ʧʨʠ ʩʙʦʨʢʝ ʵʣʝʢʪʨʦʥʥʳʭ ʧʝʯʘʪʥʳʭ 

ʧʣʘʪʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ. ɼʘʣʝʝ ʚ ʩʪʘʪʴʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ 

ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʨʠʩʢʦʚ, ʤʝʪʦʜʳ ʠʭ ʘʥʘʣʠʟʘ ʠ ʩʧʦʩʦʙʳ ʤʠʥʠʤʠʟʘʮʠʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʠʩʢʦʚ. 

1.  ʌʠʟʠʯʝʩʢʠʝ ʨʠʩʢʠ: 

- ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʨʠʩʢʠ: ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ 
ʧʨʠ ʨʘʙʦʪʝ ʩ ʧʘʷʣʴʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʪʝʩʪʦʚʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ; 

- ʪʝʨʤʠʯʝʩʢʠʝ ʨʠʩʢʠ: ʦʞʦʛʠ ʦʪ ʧʘʷʣʴʥʠʢʦʚ ʠ ʜʨʫʛʠʭ ʥʘʛʨʝʚʘʪʝʣʴʥʳʭ 
ʧʨʠʙʦʨʦʚ; 

- ʤʝʭʘʥʠʯʝʩʢʠʝ ʨʠʩʢʠ: ʪʨʘʚʤʳ ʦʪ ʦʩʪʨʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

2.  ʍʠʤʠʯʝʩʢʠʝ ʨʠʩʢʠ: 

- ʚʦʟʜʝʡʩʪʚʠʝ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʣʶʩʦʚ ʠ 

ʨʘʩʪʚʦʨʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʪʦʢʩʠʯʥʳʤʠ ʧʨʠ ʚʜʳʭʘʥʠʠ ʠʣʠ 

ʢʦʥʪʘʢʪʝ ʩ ʢʦʞʝʡ; 

- ʧʦʞʘʨʦʦʧʘʩʥʦʩʪʴ: ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʠʝʩʷ ʤʘʪʝʨʠʘʣʳ ʠ ʚʝʱʝʩʪʚʘ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʨʦʮʝʩʩʝ ʧʘʡʢʠ. 

3.  ʕʨʛʦʥʦʤʠʯʝʩʢʠʝ ʨʠʩʢʠ: 

- ʥʝʧʨʘʚʠʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ: ʜʣʠʪʝʣʴʥʦʝ ʥʘʭʦʞʜʝʥʠʝ ʚ 
ʥʝʫʜʦʙʥʦʡ ʧʦʟʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʟʘʙʦʣʝʚʘʥʠʷʤ ʦʧʦʨʥʦ-

ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ; 

- ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʜʚʠʞʝʥʠʷ: ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʩʠʥʜʨʦʤ ʟʘʧʷʩʪʥʦʛʦ ʢʘʥʘʣʘ 

ʠ ʜʨʫʛʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʄʝʪʦʜʳ ʘʥʘʣʠʟʘ ʨʠʩʢʦʚ ʧʦʤʦʛʘʶʪ ʚʳʷʚʠʪʴ, ʦʮʝʥʠʪʴ ʠ ʫʧʨʘʚʣʷʪʴ 

ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʫʛʨʦʟʘʤʠ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ 

ʧʨʦʝʢʪ ʠʣʠ ʙʠʟʥʝʩ. ɼʘʣʝʝ ʧʨʦʡʜʝʤʩʷ ʧʦ ʦʩʥʦʚʥʳʤ ʤʝʪʦʜʘʤ ʘʥʘʣʠʟʘ ʨʠʩʢʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʨʠʩʢʦʚ. ʕʪʦʪ ʤʝʪʦʜ ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʦʮʝʥʢʝ ʨʠʩʢʦʚ ʥʘ ʦʩʥʦʚʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ [1]. ʆʥ 

ʚʢʣʶʯʘʝʪ: 

- SWOT-ʘʥʘʣʠʟ: ʦʮʝʥʢʘ ʩʠʣʴʥʳʭ ʠ ʩʣʘʙʳʭ ʩʪʦʨʦʥ, ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʫʛʨʦʟ; 

- ʤʝʪʦʜ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ: ʩʙʦʨ ʤʥʝʥʠʡ ʵʢʩʧʝʨʪʦʚ ʜʣʷ ʦʮʝʥʢʠ 

ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʨʠʩʢʦʚ; 

- ʘʥʘʣʠʟ ʩʮʝʥʘʨʠʝʚ: ʨʘʩʩʤʦʪʨʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ ʨʘʟʚʠʪʠʷ 

ʩʦʙʳʪʠʡ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ. 
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ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʨʠʩʢʦʚ ï ʤʝʪʦʜ ʠʩʧʦʣʴʟʫʝʪ ʯʠʩʣʦʚʳʝ ʜʘʥʥʳʝ ʜʣʷ 

ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʨʠʩʢʦʚ. ʆʥ ʚʢʣʶʯʘʝʪ: 

- ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʜʣʷ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʨʠʩʢʦʚ; 

- ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʄʦʥʪʝ-ʂʘʨʣʦ: ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʣʷ 

ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʠʩʭʦʜʦʚ; 

- ʘʥʘʣʠʟ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ: ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʡ ʢʣʶʯʝʚʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʠ ʤʝʪʦʜ ʘʥʘʣʦʛʦʚ [2]. ʆʥ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʨʘʚʥʝʥʠʝ ʪʝʢʫʱʝʛʦ 

ʧʨʦʝʢʪʘ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʨʦʝʢʪʘʤʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʥʘ ʦʩʥʦʚʝ 

ʧʨʝʜʳʜʫʱʝʛʦ ʦʧʳʪʘ. ʄʝʪʦʜ ʢʦʥʪʨʦʣʴʥʳʭ ʩʧʠʩʢʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʩʧʠʩʢʦʚ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʠʩʢʦʚ ʜʣʷ ʠʭ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʠ ʦʮʝʥʢʠ. ʄʝʪʦʜ ɼʝʣʴʬʠ ï ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʩʙʦʨ ʠ ʦʙʦʙʱʝʥʠʝ ʤʥʝʥʠʡ ʛʨʫʧʧʳ 

ʵʢʩʧʝʨʪʦʚ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʢʦʥʩʝʥʩʫʩʘ ʧʦ ʦʮʝʥʢʝ ʨʠʩʢʦʚ. 

ɼʨʫʛʦʡ ʤʝʪʦʜ ï ʘʥʘʣʠʟ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʟʘʪʨʘʪ, ʪ.ʝ. ʦʮʝʥʢʘ ʟʘʪʨʘʪ ʥʘ 

ʫʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʧʦʪʝʨʷʤʠ ʦʪ ʠʭ 

ʨʝʘʣʠʟʘʮʠʠ. ɺ ʟʘʢʣʶʯʝʥʠʝ ʫʧʦʤʷʥʝʤ ʤʝʪʦʜ ʨʝʡʪʠʥʛʦʚʳʭ ʦʮʝʥʦʢ ï ʧʨʠʩʚʦʝʥʠʝ 

ʨʠʩʢʘʤ ʨʝʡʪʠʥʛʦʚ ʥʘ ʦʩʥʦʚʝ ʠʭ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʕʪʠ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʢʦʤʧʣʝʢʩʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʘʥʘʣʠʟʫ ʨʠʩʢʦʚ, ʯʪʦ 

ʧʦʤʦʛʘʝʪ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʰʝʥʠʷ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʥʝʛʘʪʠʚʥʳʝ 

ʧʦʩʣʝʜʩʪʚʠʷ. 

ʏʪʦʙʳ ʥʘʯʘʪʴ ʘʥʘʣʠʟ ʨʠʩʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠʭ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʦʩʤʦʪʨ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ, ʨʝʛʫʣʷʨʥʳʝ ʧʨʦʚʝʨʢʠ ʠ ʘʫʜʠʪ 

ʫʩʣʦʚʠʡ ʪʨʫʜʘ. 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʱʠʝ ʩʦʚʝʪʳ ʧʦ ʦʮʝʥʢʝ ʨʠʩʢʦʚ: 

- ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ: ʦʮʝʥʢʘ ʚʝʨʦʷʪʥʦʩʪʠ ʠ ʩʝʨʴʝʟʥʦʩʪʠ ʧʦʩʣʝʜʩʪʚʠʡ 
ʢʘʞʜʦʛʦ ʨʠʩʢʘ; 

- ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ 

ʤʦʜʝʣʝʡ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʠʩʢʦʚ; 

- ʧʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʪʯʠʢʦʚ ʠ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ 

ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ; 

- ʨʝʛʫʣʷʨʥʳʝ ʪʨʝʥʠʥʛʠ: ʦʙʫʯʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʤʝʪʦʜʘʤ ʙʝʟʦʧʘʩʥʦʡ 

ʨʘʙʦʪʳ ʠ ʜʝʡʩʪʚʠʷʤ ʚ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

ɸʥʘʣʠʟ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʠʩʢʦʚ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ ʧʨʠ 

ʩʙʦʨʢʝ ʵʣʝʢʪʨʦʥʥʳʭ ʧʝʯʘʪʥʳʭ ʧʣʘʪ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʪʘʧʦʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʦʮʝʥʢʝ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ 

ʙʝʟʦʧʘʩʥʳʝ ʫʩʣʦʚʠʷ ʪʨʫʜʘ ʠ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʠʩʢʠ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʠʟ-ʟʘ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, 

ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ [3]. ɼʘʣʝʝ 

ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʠʩʢʠ, ʠ 

ʤʝʪʦʜʳ ʠʭ ʦʮʝʥʢʠ. 

 



158 

˜˝˛˟˪˗ȭ25 )4%ȭ25 
 

ɿʥʘʯʠʤʳʝ ʬʘʢʪʦʨʳ ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʠʩʢʠ: 

1.  ʊʝʭʥʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ: 

- ʠʟʥʦʩ ʦʙʦʨʫʜʦʚʘʥʠʷ: ʫʩʪʘʨʝʚʰʝʝ ʠʣʠ ʥʝʠʩʧʨʘʚʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 
ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʘʚʘʨʠʷʤ ʠ ʧʨʦʩʪʦʷʤ; 

- ʢʘʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʦʚ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʠʟʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 
ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʙʨʘʢʘ ʠ ʧʦʣʦʤʦʢ. 

2.  ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʬʘʢʪʦʨʳ: 

- ʥʝʧʨʘʚʠʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ: ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʤʦʞʝʪ 
ʧʨʠʚʝʩʪʠ ʢ ʟʘʜʝʨʞʢʘʤ ʠ ʧʝʨʝʨʘʩʭʦʜʫ ʨʝʩʫʨʩʦʚ; 

- ʢʚʘʣʠʬʠʢʘʮʠʷ ʧʝʨʩʦʥʘʣʘ: ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʩʦʪʨʫʜʥʠʢʦʚ 
ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʦʰʠʙʦʢ ʠ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ. 

3.  ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ: 

- ʬʠʥʘʥʩʦʚʳʝ ʦʛʨʘʥʠʯʝʥʠʷ: ʥʝʜʦʩʪʘʪʦʢ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʤʦʞʝʪ 

ʦʛʨʘʥʠʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʙʥʦʚʣʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʙʫʯʝʥʠʷ 

ʧʝʨʩʦʥʘʣʘ; 

- ʢʦʣʝʙʘʥʠʷ ʨʳʥʢʘ: ʠʟʤʝʥʝʥʠʷ ʚ ʩʧʨʦʩʝ ʠ ʧʨʝʜʣʦʞʝʥʠʠ ʤʦʛʫʪ ʚʣʠʷʪʴ 
ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

4.  ʇʨʠʨʦʜʥʳʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ: 

- ʧʨʠʨʦʜʥʳʝ ʢʘʪʘʢʣʠʟʤʳ: ʟʝʤʣʝʪʨʷʩʝʥʠʷ, ʥʘʚʦʜʥʝʥʠʷ ʠ ʜʨʫʛʠʝ 

ʩʪʠʭʠʡʥʳʝ ʙʝʜʩʪʚʠʷ ʤʦʛʫʪ ʥʘʨʫʰʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ; 

- ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ: ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʟʜʦʨʦʚʴʝ ʩʦʪʨʫʜʥʠʢʦʚ ʠ 

ʩʦʩʪʦʷʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʚʠʜʝ ʚʳʷʚʣʝʥʥʳʝ 

ʦʧʘʩʥʦʩʪʠ ʵʪʘʧʦʚ ʧʨʦʮʝʩʩʘ ʩʙʦʨʢʠ ʵʣʝʢʪʨʦʥʥʳʭ ʧʝʯʘʪʥʳʭ ʧʣʘʪ. 

 

ʊʘʙʣʠʮʘ 1 

ʉʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʚʳʷʚʣʝʥʥʳʝ ʦʧʘʩʥʦʩʪʠ ʵʪʘʧʦʚ ʧʨʦʮʝʩʩʘ 

ʕʪʘʧ 

ʧʨʦʮʝʩʩʘ 

ʌʠʟʠʯʝʩʢʠʝ ʦʧʘʩʥʳʝ 

ʠ ʚʨʝʜʥʳʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʬʘʢʪʦʨʳ 

ʍʠʤʠʯʝʩʢʠʝ ʦʧʘʩʥʳʝ 

ʠ ʚʨʝʜʥʳʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʬʘʢʪʦʨʳ 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ 

ʦʧʘʩʥʳʝ ʠ ʚʨʝʜʥʳʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʬʘʢʪʦʨʳ 

1. ʄʦʥʪʘʞ 1.1. ʋʩʪʘʣʦʩʪʴ ʛʣʘʟ: 

ʜʣʠʪʝʣʴʥʘʷ 

ʬʦʢʫʩʠʨʦʚʢʘ ʟʨʝʥʠʷ 

ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ 

ʫʩʪʘʣʦʩʪʴ ʛʣʘʟ, 

ʛʦʣʦʚʥʳʝ ʙʦʣʠ ʠ 

ʧʨʦʙʣʝʤʳ ʩʦ ʟʨʝʥʠʝʤ. 

1.2. ʈʘʩʪʚʦʨʠʪʝʣʠ ʠ 

ʦʯʠʩʪʠʪʝʣʠ: 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ 

ʦʯʠʩʪʢʠ ʧʣʘʪ ʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ, ʵʪʠ 

ʚʝʱʝʩʪʚʘ ʤʦʛʫʪ ʙʳʪʴ 

ʪʦʢʩʠʯʥʳʤʠ ʠ 

ʚʳʟʳʚʘʪʴ ʨʘʟʜʨʘʞʝʥʠʝ 

ʢʦʞʠ ʠ ʩʣʠʟʠʩʪʳʭ 

ʦʙʦʣʦʯʝʢ ʧʨʠ 

ʢʦʥʪʘʢʪʝ. 

1.3. 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ: ʚ ʧʣʦʭʦ 

ʚʝʥʪʠʣʠʨʫʝʤʳʭ 

ʧʦʤʝʱʝʥʠʷʭ ʤʦʛʫʪ 

ʨʘʟʚʠʚʘʪʴʩʷ ʧʣʝʩʝʥʴ ʠ 

ʙʘʢʪʝʨʠʠ, ʯʪʦ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʠʥʬʝʢʮʠʷʤ 

ʠʣʠ ʘʣʣʝʨʛʠʯʝʩʢʠʤ 

ʨʝʘʢʮʠʷʤ. 
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ʕʪʘʧ 

ʧʨʦʮʝʩʩʘ 

ʌʠʟʠʯʝʩʢʠʝ ʦʧʘʩʥʳʝ 

ʠ ʚʨʝʜʥʳʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʬʘʢʪʦʨʳ 

ʍʠʤʠʯʝʩʢʠʝ ʦʧʘʩʥʳʝ 

ʠ ʚʨʝʜʥʳʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʬʘʢʪʦʨʳ 

ɹʠʦʣʦʛʠʯʝʩʢʠʝ 

ʦʧʘʩʥʳʝ ʠ ʚʨʝʜʥʳʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʬʘʢʪʦʨʳ 

2. ʇʘʡʢʘ 2.1. ʆʞʦʛ: ʧʘʷʣʴʥʘʷ 

ʩʪʘʥʮʠʷ ʥʘʛʨʝʚʘʝʪʩʷ ʜʦ 

ʙʦʣʴʰʠʭ ʪʝʤʧʝʨʘʪʫʨ, 

ʝʩʪʴ ʨʠʩʢ ʧʦʣʫʯʠʪʴ 

ʦʞʦʛ, ʧʨʦʷʚʠʚ 

ʥʝʘʢʢʫʨʘʪʥʦʩʪʴ. 

2.2. ʀʩʧʘʨʝʥʠʷ ʧʨʠʧʦʷ: 

ʧʨʠʧʦʡ, ʦʩʦʙʝʥʥʦ 

ʩʦʜʝʨʞʘʱʠʡ ʩʚʠʥʝʮ, 

ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ 

ʚʳʜʝʣʷʝʪ ʪʦʢʩʠʯʥʳʝ 

ʧʘʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʦʧʘʩʥʳ ʧʨʠ 

ʚʜʳʭʘʥʠʠ ʠ ʚʳʟʳʚʘʪʴ 

ʦʪʨʘʚʣʝʥʠʝ. 

2.3. ɸʣʣʝʨʛʠʯʝʩʢʠʝ 

ʨʝʘʢʮʠʠ: ʢʦʥʪʘʢʪ ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ʭʠʤʠʯʝʩʢʠʤʠ 

ʚʝʱʝʩʪʚʘʤʠ, ʪʘʢʠʤʠ 

ʢʘʢ ʬʣʶʩʳ ʠʣʠ 

ʨʘʩʪʚʦʨʠʪʝʣʠ, ʤʦʞʝʪ 

ʚʳʟʚʘʪʴ ʘʣʣʝʨʛʠʯʝʩʢʠʝ 

ʨʝʘʢʮʠʠ ʫ ʥʝʢʦʪʦʨʳʭ 

ʣʶʜʝʡ, ʚʢʣʶʯʘʷ 

ʢʦʞʥʳʝ ʚʳʩʳʧʘʥʠʷ ʠ 

ʨʝʩʧʠʨʘʪʦʨʥʳʝ 

ʧʨʦʙʣʝʤʳ. 

3. ʌʦʨʤʦʚʢʘ 3.1. ʉʪʘʪʠʯʝʩʢʦʝ 

ʥʘʧʨʷʞʝʥʠʝ: 

ʜʣʠʪʝʣʴʥʦʝ ʩʠʜʝʥʠʝ ʚ 

ʦʜʥʦʡ ʧʦʟʝ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ 

ʥʘʧʨʷʞʝʥʠʶ ʤʳʰʮ ʠ 

ʩʫʩʪʘʚʦʚ, ʯʪʦ ʤʦʞʝʪ 

ʚʳʟʚʘʪʴ ʙʦʣʠ ʚ ʩʧʠʥʝ, 

ʰʝʝ, ʨʫʢʘʭ ʠ ʥʦʛʘʭ. 

3.2. ʀʩʧʘʨʝʥʠʷ 

ʬʣʶʩʦʚ: ʬʣʶʩʳ 

ʩʦʜʝʨʞʘʪ ʘʢʪʠʚʥʳʝ 

ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, 

ʢʦʪʦʨʳʝ ʧʨʠ 

ʥʘʛʨʝʚʘʥʠʠ ʤʦʛʫʪ 

ʚʳʜʝʣʷʪʴ ʚʨʝʜʥʳʝ 

ʧʘʨʳ. ɺʜʳʭʘʥʠʝ ʵʪʠʭ 

ʧʘʨʦʚ ʤʦʞʝʪ ʚʳʟʚʘʪʴ 

ʨʘʟʜʨʘʞʝʥʠʝ 

ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʝʡ ʠ 

ʘʣʣʝʨʛʠʯʝʩʢʠʝ 

ʨʝʘʢʮʠʠ. 

3.3. ʇʳʣʝʚʳʝ 

ʘʣʣʝʨʛʝʥʳ: ʧr ʣʴ, 

ʦʙʨʘʟʫʶʱʘʷʩʷ ʧʨʠ 

ʨʘʙʦʪʝ ʩ ʧʝʯʘʪʥʳʤʠ 

ʧʣʘʪʘʤʠ ʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ, ʤʦʞʝʪ 

ʩʦʜʝʨʞʘʪʴ ʘʣʣʝʨʛʝʥʳ, 

ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ 

ʨʝʩʧʠʨʘʪʦʨʥʳʝ 

ʧʨʦʙʣʝʤʳ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʠʩʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʙʦʨʢʠ ʵʣʝʢʪʨʦʥʥʳʭ 

ʧʝʯʘʪʥʳʭ ʧʣʘʪ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ ʧʨʦʙʣʝʤ, ʚʦʟʥʠʢʘʶʱʠʭ ʥʘ ʚʩʝʭ 

ʵʪʘʧʘʭ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʚʣʠʷʶʱʠʭ ʥʘ ʢʘʯʝʩʪʚʦ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. ɺʳʷʚʣʝʥʥʳʝ 

ʫʛʨʦʟʳ ʪʨʝʙʫʶʪ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʚʥʝʜʨʝʥʠʷ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʨ ʫʧʨʘʚʣʝʥʠʷ 

ʨʠʩʢʘʤʠ. ɺʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ, ʚʥʝʜʨʝʥʠʝ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ, ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʧʨʦʮʝʜʫʨ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ 

ʚʣʠʷʥʠʝ ʨʠʩʢʦʚ, ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʠʟʜʝʣʠʡ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʧʨʝʜʧʨʠʷʪʠʡ ʵʣʝʢʪʨʦʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

 

 

 

 

 



160 

˜˝˛˟˪˗ȭ25 )4%ȭ25 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʂʫʢʠʥ ʇ.ʇ. ɸʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʨʠʩʢʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: 

ʫʯʝʙ. ʧʦʩʦʙʠʝ / ʇ.ʇ. ʂʫʢʠʥ, ɺ.ʅ.ʐʣʳʢʦʚ, ʅ.ʃ.ʇʦʥʦʤʘʨʝʚ, ʅ.ʀ. ʉʝʨʜʶʢ. 

ï ʄ.: ɸʙʨʠʩ, 2012. ï 327 ʩ. 

2. ʉʤʠʨʥʦʚ ʀ.ʀ. ʆʮʝʥʢʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʠʩʢʦʚ ʚ ʵʣʝʢʪʨʦʥʠʢʝ: ʫʯʝʙ. 

ʧʦʩʦʙʠʝ / ʀ.ʀ. ʉʤʠʨʥʦʚ. ï ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 2021. ï 288 ʩ. 

3. ʇʝʪʨʦʚ ʇ.ʇ. ʋʧʨʘʚʣʝʥʠʝ ʨʠʩʢʘʤʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ: ʫʯʝʙ. ʧʦʩʦʙʠʝ / 

ʇ.ʇ. ʇʝʪʨʦʚ. ï ɽʢʘʪʝʨʠʥʙʫʨʛ: ʋʨʘʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 2019. ï 304 ʩ. 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʝ: 

ʍʫʩʘʠʥʦʚ ʂʠʨʠʣʣ ʈʫʩʪʝʤʦʚʠʯ ï ʩʪʫʜʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ  

çʉʊɸʅʂʀʅè. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ɹʝʣʦʫʩʦʚʘ ɺʠʢʪʦʨʠʷ ʇʘʚʣʦʚʥʘ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ  

çʉʊɸʅʂʀʅè. 
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʕʂɿʆʉʂɽʃɽʊʆɺ ʀ ʋʄʅʓʍ ʂɸʉʆʂ 

ɼʃʗ ʆɹɽʉʇɽʏɽʅʀʗ ɹɽɿʆʇɸʉʅʆʉʊʀ ʈɸɹʆʊʅʀʂʆɺ 

ʅɸ ʇʈʆʀɿɺʆɼʉʊɺɽ 

ʐʝʚʯʫʢ ɸ. ʉ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ʀʚʘʥʦʚʘ ʅ. ɸ. 

ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ  

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʨʘʙʦʪʥʠʢʦʚ ï ʵʢʟʦʩʢʝʣʝʪʦʚ ʠ ʫʤʥʳʭ ʢʘʩʦʢ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʦʪʨʘʩʣʝʚʦʝ ʧʨʠʤʝʥʝʥʠʝ, 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʘʩʧʝʢʪʳ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʅʘ ʦʩʥʦʚʝ 

ʢʝʡʩʦʚ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ, ʤʝʪʘʣʣʫʨʛʠʠ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʚʳʷʚʣʝʥʳ ʢʣʶʯʝʚʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: ʩʥʠʞʝʥʠʝ ʪʨʘʚʤʘʪʠʟʤʘ ʠ 

ʧʦʚʳʰʝʥʠ ̫ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʟʦʩʢʝʣʝʪ, ʫʤʥʘʷ ʢʘʩʢʘ, ʦʭʨʘʥʘ ʪʨʫʜʘ, ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ. 

 

ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʡ ʮʠʬʨʦʚʠʟʘʮʠʠ [1]. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ, ʝʞʝʛʦʜʥʦ ʚ ʤʠʨʝ 

ʬʠʢʩʠʨʫʝʪʩʷ ʙʦʣʝʝ 2,3 ʤʣʥ. ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʠʟ ʥʠʭ ʦʢʦʣʦ 25 ʪʳʩ. ï ʚ ʈʦʩʩʠʠ, ʧʦ ʜʘʥʥʳʤ ʈʦʩʪʨʫʜʘ ʟʘ 2024 ʛʦʜ. 

ʆʩʥʦʚʥʳʝ ʨʠʩʢʠ ʩʚʷʟʘʥʳ ʩ ʪʷʞʝʣʳʤ ʬʠʟʠʯʝʩʢʠʤ ʪʨʫʜʦʤ ʠ ʦʧʘʩʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʚ ʪʘʢʠʭ ʦʪʨʘʩʣʷʭ, ʢʘʢ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, ʤʝʪʘʣʣʫʨʛʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʠ ʣʦʛʠʩʪʠʢʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʦʛʨʝʩʩ ʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ 

ʦʩʪʘʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ, ʯʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʨʝʰʝʥʠʡ ʜʣʷ ʟʘʱʠʪʳ ʨʘʙʦʪʥʠʢʦʚ [5]. 

ʕʢʟʦʩʢʝʣʝʪʳ ʠ ʫʤʥʳʝ ʢʘʩʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʝʨʝʜʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʩʦʯʝʪʘʶʱʠʝ ʤʝʭʘʥʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ ʠ ʮʠʬʨʦʚʳʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʕʢʟʦʩʢʝʣʝʪʳ ʩʥʠʞʘʶʪ ʬʠʟʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʳʡ ʘʧʧʘʨʘʪ, ʘ 

ʫʤʥʳʝ ʢʘʩʢʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʟʜʦʨʦʚʴʷ ʨʘʙʦʪʥʠʢʦʚ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ [6]. ʀʭ ʚʥʝʜʨʝʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʝ 

ʪʦʣʴʢʦ ʩʥʠʞʝʥʠʶ ʪʨʘʚʤʘʪʠʟʤʘ, ʥʦ ʠ ʧʦʚʳʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʘʥʘʣʠʟʝ ʧʨʠʤʝʥʝʥʠʷ 

ʵʢʟʦʩʢʝʣʝʪʦʚ ʠ ʫʤʥʳʭ ʢʘʩʦʢ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, 

ʦʮʝʥʢʝ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʘʟʨʘʙʦʪʢʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʚʥʝʜʨʝʥʠʶ. ɼʣʷ ʝʸ 

ʜʦʩʪʠʞʝʥʠʷ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʬʫʥʢʮʠʡ ʫʢʘʟʘʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʠʩʢʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʭ 

ʤʠʥʠʤʠʟʘʮʠʠ, ʜʘʥʘ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʝʡʩʦʚ, ʘ 

ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʝʦʜʦʣʝʥʠʶ ʙʘʨʴʝʨʦʚ ʚʥʝʜʨʝʥʠʷ. 
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ʄʝʪʦʜʦʣʦʛʠʷ ʚʢʣʶʯʘʝʪ ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ, ʩʨʘʚʥʝʥʠʝ ʜʘʥʥʳʭ ʠʟ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʝʡʩʦʚ ʠ ʦʙʦʙʱʝʥʠʝ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ (ʊʂ ʈʌ, ɻʆʉʊʳ, 

ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ). ʅʘʫʯʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʟʥʘʥʠʡ ʦ ʩʦʚʨʝʤʝʥʥʳʭ ʉʀɿ, ʘ ʧʨʘʢʪʠʯʝʩʢʘʷ ï ʚ ʧʨʝʜʣʦʞʝʥʠʠ 

ʢʦʥʢʨʝʪʥʳʭ ʤʝʨ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʕʢʟʦʩʢʝʣʝʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʦʩʠʤʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ, 

ʫʩʠʣʠʚʘʶʱʠʝ ʬʠʟʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʠ ʩʥʠʞʘʶʱʠʝ ʥʘʛʨʫʟʢʫ ʥʘ 

ʤʳʰʮʳ ʠ ʩʫʩʪʘʚʳ [5]. ʆʥʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʘ ʪʠʧʘ: ʧʘʩʩʠʚʥʳʝ, 

ʠʩʧʦʣʴʟʫʶʱʠʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʧʨʫʞʠʥʳ ʠ ʨʳʯʘʛʠ, ʜʣʷ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʛʨʫʟʢʠ (ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴ Laevo, ʧʨʠʤʝʥʷʝʤʘʷ ʚ 

ʣʦʛʠʩʪʠʢʝ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʣʷ ʩʥʠʞʝʥʠʷ ʫʩʪʘʣʦʩʪʠ ʧʨʠ ʧʦʜʲʸʤʝ ʛʨʫʟʦʚ), ʠ 

ʘʢʪʠʚʥʳʝ, ʦʩʥʘʱʸʥʥʳʝ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ ʠ ʜʘʪʯʠʢʘʤʠ, ʢʦʪʦʨʳʝ 

ʘʜʘʧʪʠʨʫʶʪʩʷ ʢ ʜʚʠʞʝʥʠʷʤ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʜʜʝʨʞʢʫ ʜʦ 90 ʢʛ, 

ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʤʦʜʝʣʴ EksoVest, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʘʷ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ 

(ʨʠʩ. 1). 

 

 
ʈʠʩ. 1. ɺʠʜʳ ʵʢʟʦʩʢʝʣʝʪʦʚ 

 

ʋʤʥʳʝ ʢʘʩʢʠ ʩʦʯʝʪʘʶʪ ʤʝʭʘʥʠʯʝʩʢʫʶ ʟʘʱʠʪʫ ʩ ʮʠʬʨʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ: 

ʜʘʪʯʠʢʘʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʛʘʟʳ, ʪʝʤʧʝʨʘʪʫʨʘ), ʤʦʥʠʪʦʨʠʥʛʦʤ ʟʜʦʨʦʚʴʷ 

(ʧʫʣʴʩ, ʫʩʪʘʣʦʩʪʴ) ʠ AR-ʪʝʭʥʦʣʦʛʠʷʤʠ ʜʣʷ ʚʳʚʦʜʘ ʠʥʩʪʨʫʢʮʠʡ. ʆʩʥʦʚʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ï ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ, ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ ʤʦʜʫʣʴ ʠ AR-ʚʠʟʦʨ. 

ʄʦʜʝʣʠ ʪʠʧʘ DAQRI SmartHelmet ʠʥʪʝʛʨʠʨʫʶʪ GPS ʠ ʚʠʜʝʦʩʚʷʟʴ, ʩʥʠʞʘʷ 

ʨʠʩʢʠ ʚ ʦʧʘʩʥʳʭ ʟʦʥʘʭ [6]. 

ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʙʘʟʘ, ʨʝʛʫʣʠʨʫʶʱʘʷ ʧʨʠʤʝʥʝʥʠʝ ʵʢʟʦʩʢʝʣʝʪʦʚ ʠ 

ʫʤʥʳʭ ʢʘʩʦʢ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʦʧʠʨʘʝʪʩʷ ʥʘ ʨʷʜ ʜʝʡʩʪʚʫʶʱʠʭ ʜʦʢʫʤʝʥʪʦʚ, 

ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʨʝʜʩʪʚʘʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʠ 

ʪʝʭʥʠʯʝʩʢʠʤ ʫʩʪʨʦʡʩʪʚʘʤ(ʪʘʙʣ.1). ʊʘʢ, ʩʪʘʪʴʷ 212 ʊʨʫʜʦʚʦʛʦ ʢʦʜʝʢʩʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘʢʨʝʧʣʷʝʪ ʦʙʷʟʘʥʥʦʩʪʴ ʨʘʙʦʪʦʜʘʪʝʣʷ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʨʘʙʦʪʥʠʢʦʚ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʠ 

ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʠʭ ʧʨʘʚʠʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ [1]. 

ʊʘʙʣʠʮʘ 1 

ʅʦʨʤʘʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʵʢʟʦʩʢʝʣʝʪʘʤ ʠ ʫʤʥʳʤ ʢʘʩʢʘʤ 

ɼʦʢʫʤʝʥʪ ʆʙʣʘʩʪʴ ʊʨʝʙʦʚʘʥʠʷ 

ʊʂ ʈʌ, ʩʪ. 212 ʉʀɿ ʉʝʨʪʠʬʠʢʘʮʠʷ, ʦʙʫʯʝʥʠʝ 

ɻʆʉʊ ʈ 12.4.026-2015 ʉʀɿ ɹʝʟʦʧʘʩʥʦʩʪʴ, ʠʩʧʳʪʘʥʠʷ 

ɻʆʉʊ ʈ ʀʉʆ 13482-2014 ʈʦʙʦʪʳ 
ɹʝʟʦʧʘʩʥʦʩʪʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʉʘʥʇʠʅ 1.2.3685-21 ʌʠʟʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʂʦʥʪʨʦʣʴ ʚʠʙʨʘʮʠʠ, ʕʄʇ 
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ɻʆʉʊ ʈ 12.4.026-2015 ʦʧʨʝʜʝʣʷʝʪ ʧʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʠ 

ʢʨʠʪʝʨʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʉʀɿ, ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʝ ʫʩʪʘʥʦʚʣʝʥʥʳʤ 

ʩʪʘʥʜʘʨʪʘʤ ʢʘʯʝʩʪʚʘ [2]. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʥʥʦʚʘʮʠʦʥʥʳʤ 

ʪʝʭʥʠʯʝʩʢʠʤ ʨʝʰʝʥʠʷʤ ʬʦʨʤʠʨʫʝʪ ɻʆʉʊ ʈ ʀʉʆ 13482-2014, ʢʦʪʦʨʳʡ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʘʚʠʣʘ ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʚʢʣʶʯʘʷ ʵʢʟʦʩʢʝʣʝʪʳ [3]. ʂʦʥʪʨʦʣʴ ʟʘ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʨʘʙʦʪʥʠʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʚʠʙʨʘʮʠʷ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ, ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʉʘʥʇʠʅ 1.2.3685-21, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʦʭʨʘʥʝ ʪʨʫʜʘ ʚ ʫʩʣʦʚʠʷʭ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ [4]. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʵʢʟʦʩʢʝʣʝʪʦʚ ʠ ʫʤʥʳʭ ʢʘʩʦʢ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʠʭ 

ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʦʪʨʘʩʣʷʭ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʥʘʛʨʫʟʢʘʤʠ. ɺ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʚʥʝʜʨʝʥʠʝ ʵʢʟʦʩʢʝʣʝʪʘ 

EksoVest ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʢʦʤʧʘʥʠʠ Ford ʧʦʟʚʦʣʠʣʦ ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ 

ʧʣʝʯʝʚʦʡ ʧʦʷʩ ʨʘʙʦʪʥʠʢʦʚ ʥʘ 80 %, ʩʦʢʨʘʪʠʪʴ ʫʨʦʚʝʥʴ ʪʨʘʚʤʘʪʠʟʤʘ ʥʘ 30 % ʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʥʘ 15 % [5]. 

ɺ ʣʦʛʠʩʪʠʢʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʢʟʦʩʢʝʣʝʪʘ SuitX ʚ ʢʦʤʧʘʥʠʷʭ DHL ʠ Amazon 

ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ ʟʘʙʦʣʝʚʘʥʠʡ ʩʧʠʥʳ ʥʘ 25 % ʠ ʨʦʩʪʫ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʥʘ 20 %. ɺ ʤʝʪʘʣʣʫʨʛʠʠ ʩʠʩʪʝʤʘ Comau MATE-XB ʵʬʬʝʢʪʠʚʥʦ ʟʘʱʠʱʘʝʪ 

ʨʘʙʦʪʥʠʢʦʚ ʦʪ ʧʝʨʝʛʨʝʚʘ, ʫʤʝʥʴʰʘʷ ʨʠʩʢʠ ʥʘ 20 %, ʘ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʵʢʟʦʩʢʝʣʝʪ 

HAL ʦʪ ʢʦʤʧʘʥʠʠ Cyberdyne ʧʦʤʦʛʘʝʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ ʚʠʙʨʘʮʠʠ ʠ 

ʩʥʠʞʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʥʘ 30 % (ʨʠʩ. 2) [6]. 

 

 
ʈʠʩ. 2. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʵʢʟʦʩʢʝʣʝʪʦʚ ʧʦ ʦʪʨʘʩʣʷʤ 
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ʋʤʥʳʝ ʢʘʩʢʠ ʪʘʢʞʝ ʧʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ. ʊʘʢ, ʚ ʥʝʬʪʝʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ DAQRI SmartHelmet 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʢʦʥʪʨʦʣʷ ʛʘʟʦʚʦʡ ʩʨʝʜʳ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ 

ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ 25 % [6]. ɺ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʘʩʢʘ 

Guardio ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʦʥʠʪʦʨʠʥʛ ʧʝʨʝʛʨʝʚʘ ʦʨʛʘʥʠʟʤʘ ʠ ʠʥʪʝʛʨʘʮʠʶ ʩ AR-

ʠʥʩʪʨʫʢʮʠʷʤʠ, ʩʥʠʞʘʷ ʨʠʩʢʠ ʥʘ 30 % [6]. 

ɺ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦʝʥʠʠ ʧʨʠʤʝʥʝʥʠʝ Microsoft HoloLens ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʤʝʥʴʰʝʥʠʶ ʯʠʩʣʘ ʦʰʠʙʦʢ ʧʨʠ ʩʙʦʨʢʝ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ 30 % [6]. ɺ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ Trimble XR10, ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩ BIM-

ʪʝʭʥʦʣʦʛʠʷʤʠ, ʧʦʟʚʦʣʠʣʦ ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʧʦʯʪʠ ʥʘ 

40 % (ʪʘʙʣ. 2). 

 

ʊʘʙʣʠʮʘ 2 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʫʤʥʳʭ ʢʘʩʦʢ 

ʆʪʨʘʩʣʴ ʄʦʜʝʣʴ ʕʬʬʝʢʪ 

ʅʝʬʪʝʛʘʟ DAQRI SmartHelmet ɸʚʘʨʠʠ ï25 %, ʤʦʥʠʪʦʨʠʥʛ ʛʘʟʦʚ 

ʄʝʪʘʣʣʫʨʛʠʷ Guardio ʇʝʨʝʛʨʝʚ ï30 %, AR-ʠʥʩʪʨʫʢʮʠʠ 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ Trimble XR10 ʅʝʩʯʘʩʪʥʳʝ ʩʣʫʯʘʠ ï40 %, BIM 

 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʚʥʝʜʨʝʥʠʷ ʜʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʢʫʧʘʝʤʦʩʪʠ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 1,5ï2 ʛʦʜʘ. ʕʪʦ 

ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʸʪ ʩʦʢʨʘʱʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʩʪʦʝʚ ʥʘ 40 % ʠ 

ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ ʤʝʜʠʮʠʥʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʨʘʙʦʪʥʠʢʦʚ ʥʘ 25ï30 %. 

ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʟʘʪʨʘʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʞʝ ʢ ʢʦʥʮʫ ʚʪʦʨʦʛʦ ʛʦʜʘ ʧʦʩʣʝ 

ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʨʘʩʭʦʜʳ ʥʘ 

ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ ʤʦʛʫʪ ʩʥʠʟʠʪʴʩʷ ʜʦ 70 % ʦʪ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ. 

ɺʥʝʜʨʝʥʠʝ ʵʢʟʦʩʢʝʣʝʪʦʚ ʠ ʫʤʥʳʭ ʢʘʩʦʢ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ 

ʨʷʜʦʤ ʧʨʦʙʣʝʤ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʛʨʘʥʠʯʝʥʥʫʶ ʘʚʪʦʥʦʤʥʦʩʪʴ ʝʛʦ ʨʘʙʦʪʳ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʘʜʘʧʪʘʮʠʠ ʧʝʨʩʦʥʘʣʘ, ʥʝʨʝʜʢʦ ʩʦʧʨʦʚʦʞʜʘʶʱʫʶʩʷ ʩʢʝʧʪʠʯʝʩʢʠʤ ʦʪʥʦʰʝʥʠʝʤ 

ʢ ʥʦʚʳʤ ʪʝʭʥʦʣʦʛʠʷʤ. ɼʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʵʪʠʭ ʙʘʨʴʝʨʦʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʧʠʣʦʪʥʳʝ ʧʨʦʝʢʪʳ ʥʘ ʥʘʠʙʦʣʝʝ ʢʨʠʪʠʯʥʳʭ ʫʯʘʩʪʢʘʭ, 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʠʟʠʥʛʦʚʳʝ ʧʨʦʛʨʘʤʤʳ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʫʙʩʠʜʠʠ, 

ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʦʙʫʯʝʥʠʝ ʨʘʙʦʪʥʠʢʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʇʨʠʢʘʟʘ 

ʄʠʥʪʨʫʜʘ ˉ 833ʥ, ʘ ʪʘʢʞʝ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʩʠʩʪʝʤʳ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ IIoT ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʠʩʢʦʚ (ʨʠʩ. 4). 

ʕʢʟʦʩʢʝʣʝʪʳ ʠ ʫʤʥʳʝ ʢʘʩʢʠ ʷʚʣʷʶʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝ. ʆʥʠ ʩʥʠʞʘʶʪ ʪʨʘʚʤʘʪʠʟʤ ʥʘ 25ï40 %, ʧʦʚʳʰʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʥʘ 15ï30 % ʠ ʦʢʫʧʘʶʪʩʷ ʟʘ 1,5ï2 ʛʦʜʘ. ʂʝʡʩʳ Ford, DHL ʠ ʥʝʬʪʝʛʘʟʦʚʳʭ 

ʢʦʤʧʘʥʠʡ ʧʦʜʪʚʝʨʞʜʘʶʪ ʠʭ ʧʦʪʝʥʮʠʘʣ. ɼʣʷ ʤʘʩʩʦʚʦʛʦ ʚʥʝʜʨʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ, ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʠ ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ.                 
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ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ ʬʦʨʤʠʨʫʶʪ ʦʩʥʦʚʫ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʭʨʘʥʳ ʪʨʫʜʘ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

 

 

ʈʠʩ. 4. ʉʭʝʤʘ ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ 
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Abstract. Nowadays, harmful factors emitted from any transport system in our 

country have a significant impact on the environment. All of these contribute to the 

pollution of air, water, and soil. Exhaust gases from motor vehicles contain carbon 

monoxide, carbon dioxide, aldehydes, nitrogen oxides, and lead, which pollute the 

atmosphere, contribute to the process of global warming, and cause noise and 

vibrations that negatively affect human health and lead to the disruption of 

ecological balance. Therefore, reducing harmful factors in the transport system, 

introducing new technologies for an environmentally clean environment, and 

developing the ñgreen transportò concept are considered crucial tasks. 

Keywords: transport system, atmosphere, development, harmful factors, 

environment. 

 

A harmful factor in the transport system is defined as an element that negatively 

affects human health, work performance, and the environment. Such factors arise 

during the operation of transport vehicles, maintenance services, and the processes of 

passenger and cargo transportation [1]. The transport system is not only the main 

driving force of the economy but also a factor that directly and indirectly influences 

human life and health. At present, the transport system is steadily increasing (see 

Diagram 1). This indicator grows by 10 % annually. 

 

 

Figure 1. Growth rate of transport vehicles in Tashkent city 
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A harmful factor is defined as a physical, chemical, biological, or socio-

psychological impact that poses a risk to a workerôs health during working 

conditions, negatively affecting their physiological and psychological state (see 

Table 1). 

 

Table 1 

Examples of harmful factors in the transport system 

Types of Factors Examples 

Physical Noise, vibration, temperature fluctuations, ultraviolet 

radiation 

Chemical Benzene, carbon monoxide (CO), fuel vapors, 

formaldehyde 

Biological Bacteria and fungi dispersed into the air with dust 

Mechanical Mechanical ï Risk of injury from moving parts 

Psychophysiological Stress, shift work, high level of responsibilit 

 

From the perspective of occupational hygiene, harmful factors are identified 

through the Labor Code of the Republic of Uzbekistan, the Laws on Occupational 

Safety, GOST 12.1.003-83, and SanPiN regulations (standards for assessing the 

working environment), as well as ISO 45001:2018 (occupational safety 

standards) [2]. 

In recent years, emissions of harmful substances from stationary sources in 

Uzbekistan have remained at a stable level, while pollution from mobile sources ï  

including emissions of solid particles and nitrogen oxides ï has been increasing (see 

Figure 1). 

 

 

Figure 1. Harmful factors affecting the atmosphere 
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Natural factors such as stagnant air, temperature fluctuations, and dust storms 

also have a significant impact on air pollution. In Uzbekistan, 4 million cars annually 

emit about 1.3 million tons of harmful substances, the majority of which fall to 

Tashkent city and the surrounding region. At present, the number of vehicles is 

increasing day by day (see Figure 2). 

 

 

Figure 2. Structure of services in the transport system 
 

According to the Decree of our President, it has been instructed to expand the 

size and length of parks, boulevards, and green areas in Tashkent city by 2030. At 

present, vehicles play an important role in human life, and it is impossible to imagine 

our daily lives without motor transport. However, this very motor transport brings 

significant harm to both our lives and the atmosphere. Exhaust gases from automobile 

engines contain carbon monoxide, carbon dioxide, aldehydes, nitrogen oxides, and 

lead, all of which are extremely harmful to human health. 

For example, carbon monoxide combines with hemoglobin in the blood, 

reducing oxygen formation. Lead, on the other hand, enters the body through the 

respiratory system and affects the cardiovascular system [3]. In conclusion, if a single 

automobile consumes 10ï12 liters of gasoline per day, it emits approximately 25 kg 

of harmful substances into the air. This leads to the loss of more than 4 tons of 

oxygen annually. 

The harmful gases emitted from automobiles also contain carbon monoxide, 

which poisons plants, animals, water, and soil. As a result, trees and plants produce 

lower yields, while accumulated gases increase the amount of dust and reduce oxygen 

levels [4]. 

As can be seen in this diagram, the amount of toxic substances emitted from 

automobiles in 2021ï2022 is shown (in tons). Compared to the previous year, it has 

doubled (see Figure 3). 
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Figure 3. Transport emissions in Tashkent (thousand tons) 
 

 
Figure 4. Transport noise level (dB) 

 

This diagram shows the noise level of vehicles in Andijan city (see Figure 4). 

Such noise levels are harmful to human health, and if they exceed 70 dB, a person 

may face cardiovascular diseases [5]. In Andijan, transport noise is mainly observed 

on Bobur Shoh Street, Navoi Street, Qoórgóontepa Road, and the roads of new 

residential areas (see Table 2). 

 

Table 2 

Transport noise (dB) 

Area Daytime (08:00ï20:00) Nighttime (20:00ï 8:00) 

Central streets 68ï75 dB 55ï60 dB 

Main highways 73ï80 dB 60ï65 dB 

Inner residential areas 55ï60 dB 45ï50 dB 

 

As can be seen, due to transport noise levels in Andijan exceeding the standard, 

this poses a serious threat to human health. 
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Recommendation 
At present, the growth of automobile transport in our country is creating 

significant risks for both human health and the environment. To prevent these 

problems in the future, we must promote the development of green transport. By 

green transport, we mean environmentally friendly, energy-efficient modes of 

transportation that cause minimal harm to the environment. 

For this purpose, it is necessary to expand the use of electric cars, high-speed 

metro, trams, electric buses, and trolleybus systems. People should be encouraged to 

use public and alternative means of transport such as bicycles, electric scooters, and 

mass transit instead of private cars. In addition, vehicles powered by biofuels, 

hydrogen, and solar energy should be developed. In todayôs era of artificial 

intelligence, the introduction of digital management systems is also essential to 

reduce traffic congestion. 

Conclusion 

If we analyze the harmful factors associated with labor activity in the transport 

system, it becomes clear that every type of transport represents a source of risk. 

Harmful factors often manifest in a complex form, including noise, benzene, and 

heat. Preventive measures include continuous monitoring, the adoption of modern 

technologies, and the use of personal protective equipment. Emissions such as CO2 

and PM2.5 remain the main sources of air pollution in Uzbekistan. To reduce these 

impacts, it is crucial to develop and expand green transport. 
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ʪʨʘʥʩʧʦʨʪʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 
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ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ. 
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IN RAILWAY TRANSPORTATION  
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Abstract. This article analyzes several shortcomings in the field of labor 

protection at railway transport enterprises. It addresses issues such as organizing 

training in occupational safety, improving the effectiveness of workplace safety 

measures, and ensuring employees' familiarity with relevant legislation, regulatory 

documents, standards, technical guidelines, regulations, and internal rules pertaining 

to labor protection. The article also examines the challenges in implementing real-

time monitoring of occupational safety conditions. 

Key words: Labor protection, three-tier control, database, accidents, training, 

information system, workers and employees. 

 

Problems and shortcomings certainly exist in every field because, over time, 

various deficiencies and issues may arise due to outdated systems, weakened 

oversight, decreased attention, and a lack of qualifications and experience among 

employees. 

As in any sector, there are numerous problems and shortcomings in the field of 

occupational safety in railway transport: 

- Studying the compliance of regulatory legal documents (regulations, rules, 

instructions, orders, etc.) governing relations in the field of occupational safety and 

health protection with current legislation; conducting an inventory of these 

documents; republishing them in Uzbek (in both Latin and Cyrillic scripts) and 

Russian languages; and the failure to communicate these documents to the 

responsible occupational safety personnel of all enterprises, organizations, and 

institutions; 

- Improving the legislative framework by aligning state standards and 

normative technical documents in the field of labor protection with international 

standards; 

- Implementing new safety systems based on the study of global best practices 

in the field of labor protection; 

- Analyze the composition of occupational safety personnel in the Department 

of Occupational Safety, Technical and Industrial Safety of the joint-stock company, 

as well as in all services, centers, enterprises, and organizations. Study the 

compatibility of their education and qualifications with their positions, appoint 

suitable personnel for vacant positions, and form a personnel reserve; 
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- When hiring and appointing specialists for occupational safety and technical 

safety positions, follow the requirements outlined in Order ˉ 16-N issued by the 

chairman of the companyôs board on January 16, 2013, and coordinate with the 

Department of Occupational Safety, Technical and Industrial Safety of the joint-stock 

company; 

- Implement biennial advanced training (currently every 5 years) for 

occupational safety engineers at the ñRoad Center for Advanced Training, Training 

and Retraining of Personnelò (DSPK) affiliated with Tashkent State Transport 

University. Incorporate international occupational safety standards into the advanced 

training curricula, making extensive use of advanced and modern electronic 

information technology capabilities. Gradually transition to the international 

occupational safety standards system (OHSAS: 18001); 

- To consider the issues of training specialists in occupational safety at 

Tashkent State Transport University, as well as educating and improving the 

qualifications of specialists in other technical higher education institutions of the 

republic and higher educational institutions of the Russian Federation; 

to implement the inclusion of relevant clauses in the job descriptions of 

managers, specialists, and mid-level responsible employees, clearly indicating their 

duties and rights regarding labor protection; 

- In order to improve the quality and effectiveness of educational-practical 

and educational-technical training at all enterprises and organizations, in accordance 

with the requirements of the company chairman's order  ˉ 16-N dated January 16, 

2013, establish training grounds and set up the activities of the ñLabor Protection 

Wagonò and advanced experience schools. Widely use special video materials and 

visual aids in the process of conducting educational-technical training. 

- Establish the practice of conducting all training and technical exercises 

related to labor protection directly at workplaces in connection with production 

processes; 

Develop colorful, illustrated posters that clearly and effectively demonstrate 

safety procedures and warning signs for various potential accidents in real-life 

situations, taking into account the specific characteristics of all operational areas in 

railway transport, transport construction, and subway enterprises. These posters 

should outline the protocols for adhering to occupational health and safety 

regulations. Place these posters on special stands in visible locations directly at 

workersô and employeesô workstations. For night shifts, provide special night-

luminous (phosphorescent) safety warning signs. 

- Ensure timely and high-quality medical examinations of employees at all 

enterprises and organizations in accordance with the requirements of Order ˉ 200 of 

the Ministry of Health of the Republic of Uzbekistan dated July 10, 2012, and Order 

ˉ 334 of the companyôs board chairman dated November 20, 2006; 

- Conduct timely and high-quality certification (attestation) of workplaces, 

working conditions, and equipment for injury hazards at all enterprises and 

organizations in accordance with the requirements of the Regulation approved by 
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Resolution ˉ 263 of the Cabinet of Ministers of the Republic of Uzbekistan dated 

September 15, 2014. Submit quarterly reports on the certification work carried out 

and, at the end of the year, approve the work plan for the upcoming year; 

- Ensure the organization of work regarding five types of occupational safety 

briefings, three-stage control inspection of occupational safety conditions, and the 

warning ticket system for compliance with labor safety, in strict adherence to the 

requirements of Regulations NBT-312, NBT-313, and ˉ 550-N dated 30.12.2015. 

Taking into account the specific characteristics of each enterprise's activities, visibly 

display at the entrance points of enterprises the plan for three-stage control 

inspection, its implementation procedure, required standards, and other relevant 

information [1]. 

- on the basis of the Regulation ñOn the Procedure for the Creation and Use of 

Funds of the Occupational Safety and Health Fund at Enterprises, Organizations and 

Institutionsò, approved by the Resolution of the Cabinet of Ministers of the Republic 

of Uzbekistan dated November 12, 2008 ˉ 245, and the Order of the Chairman of 

the Company dated March 2, 2009 ˉ 63-N ñOn the Creation of the Occupational 

Safety and Health Fundò, on the basis of the creation of the Occupational Safety and 

Health Fund at enterprises, organizations and institutions of the company and, in 

addition to the funds to be transferred to this fund, the transfer of funds withheld from 

the monthly wages of employees due to the receipt of warning coupons ˉ 1 and 2 for 

non-compliance with occupational safety and health requirements to the enterpriseôs 

occupational safety and health fund; 

- to study the issue of transferring to the labor protection fund the funds 

retained from employees' wages for unused special clothing, footwear, and personal 

protective equipment, as a result of the termination of employment contracts with 

employees at enterprises, where the period of use for these items has not yet expired; 

- election of labor protection representatives at enterprises and organization of 

their activities in accordance with the requirements of the Regulation, approved by 

the resolution of the Ministry of Labor of the Republic of Uzbekistan and the 

Presidium of the Council of the Federation of Trade Unions of Uzbekistan dated 

14.12.1995 ˉ 8-3-60, as well as the activities of trade union commissions on labor 

protection, approved by the resolution of the Presidium of the Council of the 

Federation of Trade Unions of Uzbekistan dated 04.04.2017 ˉ 6-44 ñcò; 

- Ensuring the timely and full allocation of funds necessary for the 

implementation of the Program for Further Improvement of Working Conditions and 

Labor Protection in the enterprises and organizations of JSC ñUzbekistan Railwaysò 

for 2017, as well as their targeted spending; 

- In accordance with Article 217 of the Labor Code of the Republic of 

Uzbekistan and Order ˉ 15-N of the Chairman of the Board of JSC ñUzbekistan 

Railwaysò dated January 15, 2004, ensuring timely and full provision of workers and 

employees with special clothing, footwear, and other personal protective equipment, 

systematically organizing their effective use and maintenance, as well as revitalizing 
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the activities of the commission established by Order ˉ 71-NZ of the joint-stock 

companyôs management board dated January 13, 2017; 

- Ensure timely and full payment of compensation for material damage caused 

by work-related accidents and occupational diseases, in accordance with the 

Regulation approved by Resolution ˉ 60 of the Cabinet of Ministers of the Republic 

of Uzbekistan dated February 11, 2005; 

- Provide systematic monitoring of compliance with the requirements of Order 

ˉ 1-N ñOn the procedure for business tripsò issued by the chairman of the joint-

stock companyôs board on January 1, 2017, when sending employees on business 

trips; 

Organize high-quality, effective, and demanding selector meetings on the state 

of labor protection only once a month, on the first Thursday, under the leadership of 

the joint-stock company management and the Republican Council of the industry 

trade union. These meetings should be conducted with the mandatory participation of 

chief engineers from the joint-stock companyôs departments, centers, MTUs, and 

enterprises. 

- Review the job descriptions of the leading engineers working directly in the 

MTUs (educational institutions) under the Department of Occupational Safety, 

Technical and Industrial Safety of the joint-stock company. Study the possibility of 

expanding their authority and granting them inspector status (similar to the inspector 

of the UTTK department). This expansion would include the power to request 

necessary reports and information on occupational safety from all enterprise 

managers, starting from the heads of MTUs, to organize preventive measures against 

accidents, and to issue appropriate instructions and assignments for conducting 

special inspections [2]. 

In accordance with the requirements of NBT-312 Regulation, it is necessary to 

approach with serious responsibility the process of knowledge assessment conducted 

by the permanent special commission of the joint-stock company for all department 

heads, center directors, service chiefs, deputy and chief engineers, occupational 

safety engineers, heads of preschool educational institutions, and leaders of large 

industrial enterprises and educational institutions within the joint-stock company 

system. The examination requirements should be strengthened. 

- ineffective mechanisms for identifying occupational risks in workplaces; 

- lack of understanding of occupational risk concepts among industry 

employees; 

- low safety culture in workplaces due to employeesô low qualifications, 

insufficient knowledge and skills, and/or inadequate supervision. 

Considering these factors, there is a need to create a database for the 

comprehensive labor protection system. This envisions organizing training for 

workers in the field of labor protection using modern information kiosks. 

MMKT is a multi-level control system for occupational safety in this 

department, enabling employees to develop skills in identifying hazard factors and 

occupational risks that lead to injuries [3]. 
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The MMKT establishes a three-level management system in the structural 

subdivisions of enterprises: 

daily (every shift) ï the first level of control; 

monthly ï the second level; 

quarterly ï the third level of control. 

The main tasks of the MMKT are: 

involving workers in the process of ensuring safe working conditions; 

forming a new attitude among workers towards labor organization; 

targeted financial planning; 

monitoring the elimination of non-conformities; 

Involving both managers and workers in MM management; 

Providing employees with skills that prevent workplace injuries; 

Assessing occupational risk factors; 

Developing measures to prevent injuries; 

Ensuring compliance with safety regulations. 

The foundation of MMKT is ñVisualizationò ï a convenient method for 

monitoring the state of labor protection in enterprise divisions. 

The advantages of MMKT over three-stage control are as follows: 

the ability for any person to reflect the identified note in the statement of 

nonconformities 

the employee can see the measures taken to eliminate the identified 

nonconformities in real time. 

The head of the structural subdivision is responsible for organizing and 

implementing MMKT in the structural unit, who serves as a local organizational and 

administrative body in relation to local conditions, the specifics of the organizational 

structure, and the unique characteristics and nature of production. 

By the head of a higher body of the enterprise or other branch of the 

organization: 

determines the document and the list of necessary production units in 

accordance with the requirements of the approved methodology; 

establishes the procedure for carrying out control for each level of control of the 

MMKT and the persons responsible for its implementation; 

At the first level of control, it determines the person responsible for carrying out 

control and filling out the visualized form of the MMCS. 

These methodological recommendations are intended for use in the work of 

managers and specialists of enterprises and organizations at all levels of management. 
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ʉʝʢʮʠʷ 2. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 
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ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ 
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ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʧʨʘʚʦʚʦʡ ʚʦʧʨʦʩ ʧʨʠʤʝʥʝʥʠʷ 

ʨʘʙʦʪʥʠʢʘʤʠ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ (ʉʀɿ) ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʘ 

ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦʢʦʥʪʨʦʣʷ  ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʘʙʦʪʥʠʢʘʤʠ ʉʀɿ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʀɿ, ʩʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ, ʢʦʥʪʨʦʣʴ, 

ʦʭʨʘʥʘ ʪʨʫʜʘ, ʪʝʭʥʦʩʬʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. 

 

1. ʇʨʘʚʦʚʦʡ ʘʩʧʝʢʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʀɿ 
ɺ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʝʡʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ 

ʜʦʢʫʤʝʥʪʳ, ʨʝʛʫʣʠʨʫʶʱʠʝ ʦʙʣʘʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʀɿ: ʉʪʘʪʴʷ 221 ʊʂ ʈʌ, 

ʇʨʠʢʘʟ ʄʠʥʠʩʪʝʨʩʪʚʘ ʪʨʫʜʘ ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʈʌ ʦʪ 29 ʦʢʪʷʙʨʷ 2021 ʛ. 

ˉ 766ʥ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘʚʠʣ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʪʥʠʢʦʚ ʩʨʝʜʩʪʚʘʤʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʠ ʩʤʳʚʘʶʱʠʤʠ ʩʨʝʜʩʪʚʘʤʠè. ʀʩʭʦʜʷ ʠʟ ʠʭ 

ʩʦʜʝʨʞʘʥʠʷ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ: 

- ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʚʨʝʜʥʳʭ ʠ (ʠʣʠ) ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʳ (ʜʘʣʝʝ ï ʆɺʇʌ) ʠ (ʠʣʠ) ʟʘʛʨʷʟʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʥʘ 

ʨʘʙʦʪʘʭ, ʚʳʧʦʣʥʷʝʤʳʭ ʚ ʦʩʦʙʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʨʘʙʦʪʥʠʢʘʤ 
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ʩʦʦʪʚʝʪʩʪʚʠʷ ʚ ʧʦʨʷʜʢʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʌ ʦ ʪʝʭʥʠʯʝʩʢʦʤ 

ʨʝʛʫʣʠʨʦʚʘʥʠʠ; 

- ʉʀɿ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʩʧʝʮʠʘʣʴʥʫʶ ʦʜʝʞʜʫ, ʩʧʝʮʠʘʣʴʥʫʶ ʦʙʫʚʴ, 
ʜʝʨʤʘʪʦʣʦʛʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ, ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʨʫʢ, 

ʛʦʣʦʚʳ, ʣʠʮʘ, ʦʨʛʘʥʘ ʩʣʫʭʘ, ʛʣʘʟ, ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʦʪ ʧʘʜʝʥʠʷ ʩ ʚʳʩʦʪʳ ʠ 

ʜʨʫʛʠʝ ʉʀɿ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʪʦʨʳʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦ ʪʝʭʥʠʯʝʩʢʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠ; 

- ʨʘʙʦʪʦʜʘʪʝʣʴ ʟʘ ʩʯʝʪ ʩʚʦʠʭ ʩʨʝʜʩʪʚ ʦʙʷʟʘʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʥʦʨʤʘʤʠ ʙʝʩʧʣʘʪʥʦʡ ʚʳʜʘʯʠ ʉʀɿ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʚʳʜʘʯʫ ʉʀɿ, ʠʭ ʭʨʘʥʝʥʠʝ, ʘ ʪʘʢʞʝ ʩʪʠʨʢʫ, ʭʠʤʠʯʝʩʢʫʶ ʯʠʩʪʢʫ, 

ʩʫʰʢʫ, ʨʝʤʦʥʪ ʠ ʟʘʤʝʥʫ ʉʀɿ; 

- ʨʘʙʦʪʥʠʢ ʦʙʷʟʘʥ: ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʉʀɿ ʧʦ ʥʘʟʥʘʯʝʥʠʶ; ʩʦʙʣʶʜʘʪʴ 
ʧʨʘʚʠʣʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʉʀɿ; ʚʦʟʚʨʘʱʘʪʴ ʨʘʙʦʪʦʜʘʪʝʣʶ ʉʀɿ, ʫʪʨʘʪʠʚʰʠʝ 

ʮʝʣʦʩʪʥʦʩʪʴ ʠʣʠ ʠʩʧʦʨʪʠʚʰʠʝʩʷ, ʘ ʪʘʢʞʝ ʉʀɿ ʩ ʠʩʪʝʢʰʠʤ ʩʨʦʢʦʤ ʛʦʜʥʦʩʪʠ ʠʣʠ 

ʚ ʩʣʫʯʘʝ ʫʚʦʣʴʥʝʥʠʷ; 
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- ʨʘʙʦʪʥʠʢʫ ʟʘʧʨʝʱʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʉʀɿ ʚʳʥʦʩʠʪʴ ʠʭ ʧʦ 
ʦʢʦʥʯʘʥʠʠ ʨʘʙʦʯʝʛʦ ʜʥʷ ʟʘ ʧʨʝʜʝʣʳ ʪʝʨʨʠʪʦʨʠʠ ʨʘʙʦʪʦʜʘʪʝʣʷ ʠʣʠ ʪʝʨʨʠʪʦʨʠʠ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʝʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ 

ʦʪʜʝʣʴʥʳʤʠ ʧʨʦʬʝʩʩʠʷʤʠ ʠʣʠ ʫʩʣʦʚʠʷʤʠ ʨʘʙʦʪ. 

2. ʋʩʪʨʦʡʩʪʚʦ ʩʠʩʪʝʤʳ 
ʉʠʩʪʝʤʘ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʘ ʠ ʙʫʜʝʪ ʠʤʝʪʴ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʘʥʘʣʦʛʠʯʥʳʡ 

ʩʠʩʪʝʤʝ ʟʘʱʠʪʳ ʦʪ ʢʨʘʞ ʦʪʜʝʣʴʥʳʭ ʧʨʝʜʤʝʪʦʚ ʚ ʨʦʟʥʠʯʥʳʭ ʤʘʛʘʟʠʥʘʭ, ʢʦʪʦʨʳʝ 

ʨʝʛʫʣʠʨʫʶʪʩʷ ɻʆʉʊ 32320-2014 çʊʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʦʪ 

ʢʨʘʞ ʦʪʜʝʣʴʥʳʭ ʧʨʝʜʤʝʪʦʚè. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ 

ʫʩʪʨʦʡʩʪʚ, ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʡ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʚʳʥʦʩ ʧʨʝʜʤʝʪʦʚ ʟʘ ʨʘʤʢʠ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʠ ʩʦʩʪʦʠʪ ʦʥʘ ʠʟ: ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ-ʤʝʪʢʠ 

(ʵʣʝʢʪʨʦʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʷʚʣʷʶʱʝʝʩʷ ʥʦʩʠʪʝʣʝʤ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʦʛʦ 

ʧʨʠʟʥʘʢʘ ʚ ʚʠʜʝ ʢʦʜʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʦʙʥʘʨʫʞʠʚʘʪʴ ʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʧʨʝʜʤʝʪ, ʟʘʥʝʩʝʥʥʳʡ ʚ ʙʘʟʫ ʜʘʥʥʳʭ), ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ 

ʦʙʥʘʨʫʞʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ-ʤʝʪʦʢ (ʜʘʣʝʝ ï ʊʉʆ) (ʪʝʭʥʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʧʨʝʜʤʝʪʘ ʩ 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ-ʤʝʪʢʦʡ ʧʨʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʤ ʚʳʥʦʩʝ 

ʯʝʨʝʟ ʟʦʥʫ ʦʙʥʘʨʫʞʝʥʠʷ), ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʨʝʜʩʪʚʘ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʝʜʤʝʪʦʚ (ʜʘʣʝʝ 

ï ʊʉʄ) (ʪʝʭʥʠʯʝʩʢʦʝ ʩʨʝʜʩʪʚʦ ʦʙʥʘʨʫʞʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ-ʤʝʪʦʢ 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ ʠ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʭ ʧʨʠʟʥʘʢʘʭ). 

ʀʜʝʥʪʠʬʠʢʘʪʦʨʳ-ʤʝʪʢʠ ʙʫʜʫʪ ʚʰʠʚʘʪʴʩʷ ʚ ʪʝʢʩʪʠʣʴʥʳʝ ʉʀɿ ʟʘʚʦʜʦʤ-

ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʠʣʠ ʫʞʝ ʧʨʝʜʧʨʠʷʪʠʝʤ-ʧʦʪʨʝʙʠʪʝʣʝʤ ʤʝʪʦʜʦʤ, ʠʩʢʣʶʯʘʶʱʠʤ 

ʠʟʚʣʝʯʝʥʠʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ-ʤʝʪʢʠ ʙʝʟ ʧʦʚʨʝʞʜʝʥʠʷ ʉʀɿ.ʂʦʥʩʪʨʫʢʮʠʷ  

ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ-ʤʝʪʢʠ ʜʦʣʞʥʘ ʪʘʢʞʝ ʠʩʢʣʶʯʘʪʴ ʚʳʚʦʜ ʠʟ ʩʪʨʦʷ ʠʣʠ 

ʧʦʚʨʝʞʜʝʥʠʝ ʚ ʩʣʫʯʘʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠʣʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʉʀɿ (ʚʦʟʜʝʡʩʪʚʠʝ 

ʆɺʇʌ, ʚʦʟʜʝʡʩʪʚʠʝ ʦʩʦʙʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʡ, ʩʪʠʨʢʘ, ʭʠʤʠʯʝʩʢʘʷ 

ʯʠʩʪʢʘ, ʩʫʰʢʘ, ʨʝʤʦʥʪ ʠ ʧʨʦʯʝʝ (ʜʘʣʝʝ ï ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ)). ʍʦʨʦʰʠʤ 

ʧʨʠʤʝʨʦʤ ʚʥʝʜʨʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ-ʤʝʪʦʢ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ 

LaundryTrace (ʨʠʩ. 1), ʧʨʠʤʝʥʷʝʤʘʷ ʚ ʧʨʘʯʝʯʥʳʭ, ʛʦʩʪʠʥʠʮʘʭ, ʤʝʜʠʮʠʥʩʢʠʭ 

ʮʝʥʪʨʘʭ, ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʦ ʫʩʣʫʛʝ ʧʨʦʢʘʪʘ ʠ ʘʨʝʥʜʳ ʩʧʝʮʦʜʝʞʜʳ. ʆʩʦʙʝʥʥʦʩʪʴ 

ʪʝʭʥʦʣʦʛʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʥʝ ʪʝʨʷʪʴ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠ ʩʪʠʨʢʝ, ʛʣʘʞʢʝ ʠ ʧʨʦʯʠʭ ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʜʝʡʩʪʚʠʷʭ, ʘ 

ʪʘʢʞʝ ʚʳʜʝʨʞʠʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʚ 180 Üʉ. RFID-ʯʠʧ ʟʘʱʠʱʝʥ ʦʪ ʚʥʝʰʥʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʩʠʣʠʢʦʥʦʚʦʡ ʢʘʧʩʫʣʦʡ, ʨʘʟʤʝʱʝʥʥʦʡ ʚʥʫʪʨʠ ʢʦʨʧʫʩʘ ʤʝʪʢʠ, 

ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʝʥ ʠʟ ʪʢʘʥʠ ʠ ʧʦʢʨʳʪ ʪʝʨʤʦʢʣʝʝʤ. 

ɺ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʝʚʦʟʤʦʞʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʠʜʝʥʪʠʬʠʢʘʪʦʨ-ʤʝʪʢʫ ʚ ʉʀɿ, 

ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʚ ʚʠʜʝ ʥʘʢʣʝʡʢʠ (ʨʠʩ. 2) ʩʧʦʩʦʙʥʦʡ ʚʳʜʝʨʞʘʪʴ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ, ʘ ʝʸ ʢʣʝʷʱʠʡ ʩʣʦʡ ʜʦʣʞʝʥ ʚʳʧʦʣʥʷʪʴ 

ʬʫʥʢʮʠʶ ʧʣʦʤʙʳ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʩʥʷʪʠʷ ʠʣʠ 

ʧʣʦʤʙʘ (ʨʠʩ. 3) ʜʦʣʞʥʘ ʥʘʥʦʩʠʪʴʩʷ ʧʦʚʝʨʭ ʥʘʢʣʝʡʢʠ. 
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ʈʠʩ. 1.  ɺʥʝʜʨʝʥʠʝ RFIDʤʝʪʢʠ LaundryTrace ʚ ʪʝʢʩʪʠʣʴʥʳʝ ʠʟʜʝʣʠʷ 

 

 

ʈʠʩ. 2. ʀʜʝʥʪʠʬʠʢʘʪʦʨ-ʤʝʪʢʘ ʜʣʷ ʥʝʪʝʢʩʪʠʣʴʥʳʭ ʉʀɿ 

 

 
ʈʠʩ. 3. ʅʘʢʣʝʡʢʘ-ʧʣʦʤʙʘ 
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ʅʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨ-ʤʝʪʢʫ ʙʫʜʝʪ ʟʘʧʠʩʳʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʠʜʝ ʉʀɿ, 

ʌʀʆ, ʜʦʣʞʥʦʩʪʠ ʨʘʙʦʪʥʠʢʘ, ʟʘ ʢʦʪʦʨʳʤ ʟʘʢʨʝʧʣʝʥʦ ʜʘʥʥʦʝ ʉʀɿ, ʝʛʦ ʛʨʘʬʠʢ 

ʨʘʙʦʪʳ, ʩʨʦʢ ʛʦʜʥʦʩʪʠ ʉʀɿ, ʜʘʪʳ ʦʙʩʣʫʞʠʚʘʥʠʷ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʧʨʦʩʨʦʯʠʣʘʩʴ 

ʜʘʪʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʉʀɿ ʠʣʠ ʩʨʦʢ ʛʦʜʥʦʩʪʠ ʉʀɿ ʩʦʪʨʫʜʥʠʢʫ ʧʨʠʜʝʪ 

ʫʚʝʜʦʤʣʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʟʘʤʝʥʠʪʴ ʉʀɿ ʠʣʠ ʧʨʦʚʝʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʝ. 

ʉʯʠʪʳʚʘʪʴʩʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨ-ʤʝʪʢʠ ʙʫʜʫʪ ʧʨʠ ʧʦʤʦʱʠ ʫʩʪʘʥʦʚʢʠ ʊʉʆ, 

ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʩʯʠʪʳʚʘʪʝʣʝʡ RFID-ʤʝʪʦʢ, ʝʩʣʠ ʙʫʜʝʪ 

ʧʨʠʤʝʥʷʪʴʩʷ RFID-ʪʝʭʥʦʣʦʛʠʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ-ʤʝʪʦʢ (ʨʠʩ. 4). 

 

 

ʈʠʩ. 4. ʊʉʆ 

 

ʊʉʆ ʤʦʛʫʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʘ ʚʳʭʦʜʝ ʠʟ ʨʘʟʜʝʚʘʣʢʠ ʠʣʠ ʥʘ ʚʭʦʜʝ ʚ ʮʝʭ. 

ʂʦʛʜʘ ʨʘʙʦʪʥʠʢ ʚ ʉʀɿ ʩ ʠʜʝʥʪʠʬʠʢʘʪʦʨ-ʤʝʪʢʦʡ ʙʫʜʝʪ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʊʉʆ, 

ʤʝʪʢʘ ʙʫʜʝʪ ʩʯʠʪʳʚʘʪʴʩʷ ʩ ʢʘʞʜʦʛʦ ʉʀɿ, ʠ ʙʫʜʝʪ ʟʘʥʦʩʠʪʴʩʷ ʠʥʬʦʨʤʘʮʠʷ ʚ ʙʘʟʫ 

ʜʘʥʥʳʭ, ʥʘʧʨʠʤʝʨ: çʇʝʪʨʦʚ ʀ.ʀ. ʦʧʝʨʘʪʦʨ ʏʇʋ ʟʘʰʝʣ ʚ ʮʝʭ ˉ 1 ʚ 13:37, 

ʢʦʤʧʣʝʢʪʥʦʩʪʴ ʉʀɿ ʩʦʙʣʶʜʝʥʘè ʠʣʠ çʀʚʘʥʦʚ ɸ.ɸ. ʩʚʘʨʱʠʢ ʟʘʰʝʣ ʚ ʮʝʭ ˉ 2 ʚ 

10:00, ʢʦʤʧʣʝʢʪʥʦʩʪʴ ʉʀɿ ʥʝ ʩʦʙʣʶʜʝʥʘ, ʦʪʩʫʪʩʪʚʫʶʪ ʥʘʨʫʢʘʚʥʠʢʠè. ɼʘʥʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʨʘʙʦʪʦʜʘʪʝʣʝʤ ʜʣʷ ʚʥʝʜʨʝʥʠʷ 

ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʚʳʧʣʘʪ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʉʀɿ ʠʣʠ ʜʣʷ ʚʚʝʜʝʥʠʷ ʩʘʥʢʮʠʡ ʚ 

ʦʪʥʦʰʝʥʠʠ ʩʦʪʨʫʜʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʠʩʧʦʣʴʟʫʶʪ ʉʀɿ. ʊʘʢʞʝ ʊʉʆ ʤʦʞʥʦ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘ ʚʳʭʦʜʝ ʩ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠʣʠ ʥʘ ʚʭʦʜʝ ʨʘʟʜʝʚʘʣʢʠ, 

ʝʩʣʠ ʫ ʥʝ y 2 ʚʭʦʜʘ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʭʦʜʘ ʚ ʨʘʙʦʯʝʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ, ʘ ʜʨʫʛʦʡ ʜʣʷ ʚʳʭʦʜʘ ʚ ʜʨʫʛʠʝ ʧʦʤʝʱʝʥʠʷ, ʩ ʮʝʣʴʶ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʳʥʦʩʘ ʉʀɿ ʩ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʝʩʣʠ ʵʪʦ ʥʝ 

ʦʙʫʩʣʦʚʣʝʥʦ ʫʩʣʦʚʠʷʤʠ ʨʘʙʦʪʳ. 
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3. ɿʘʢʣʶʯʝʥʠʝ 
ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʉʀɿ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʟʘ ʩʯʝʪ 

ʧʦʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʤʦʥʠʪʦʨʠʥʛʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʀɿ, ʘ ʪʘʢʞʝ ʫʧʨʦʩʪʠʪ 

ʢʦʥʪʨʦʣʴ ʟʘ ʩʨʦʢʘʤʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʩʨʦʢʘʤʠ ʛʦʜʥʦʩʪʠ ʉʀɿ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɻʆʉʊ 32320-2013. ʊʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʦʪ ʢʨʘʞ 

ʦʪʜʝʣʴʥʳʭ ʧʨʝʜʤʝʪʦʚ (ʜʘʪʘ ʚʚʝʜʝʥʠʷ: 01-01-2015) / ʀʇʂ ʠʟʜʘʪʝʣʴʩʪʚʦ 

ʩʪʘʥʜʘʨʪʦʚ. ï ʀʟʜ. ʦʬʠʮʠʘʣʴʥʦʝ. ï ʄ.: ʉʪʘʥʜʘʨʪʠʥʬʦʨʤ, 2019. 

2. ʇʨʠʢʘʟ ʄʠʥʠʩʪʝʨʩʪʚʘ ʪʨʫʜʘ ʠ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʈʌ ʦʪ 29 ʦʢʪʷʙʨʷ 
2021 ʛ. ˉ 766ʥ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʘʚʠʣ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʙʦʪʥʠʢʦʚ 

ʩʨʝʜʩʪʚʘʤʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʠ ʩʤʳʚʘʶʱʠʤʠ ʩʨʝʜʩʪʚʘʤʠè ï 

ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ // ʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩ: [ʩʘʡʪ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.consultant.ru/document/cons_doc_LAW_405210/. 

3. ʊʨʫʜʦʚʦʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ: ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ˉ 197-ʌɿ 

ʦʪ 30.12.2001 (ʨʝʜ. ʦʪ 31.07.2025) ï ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ // 

ʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩ: [ʩʘʡʪ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.consultant.ru/document/cons_doc_LAW_34683/. 

4. RFID-ʤʝʪʢʘ LaundryTrace ʜʣʷ ʤʘʨʢʠʨʦʚʢʠ ʩʧʝʮʦʜʝʞʜʳ ʠ ʙʝʣʴʷ 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://www.idexpert.ru/news/rfid-metka-laundrytrace-dlya-markirovki-

spetsodezhdy-i-belya/ (10.09.2025). 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʝ: 

ɻʦʣʦʚʘʥʦʚ ʅʠʢʠʪʘ ʉʝʨʛʝʝʚʠʯ ï ʩʪʫʜʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ 

çʉʊɸʅʂʀʅè. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ɽʨʤʦʣʘʝʚʘ ʅʘʪʘʣʴʷ ɺʘʜʠʤʦʚʥʘ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ 

çʉʊɸʅʂʀʅè. 
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ʆɹɿʆʈ ʉʇʆʉʆɹʆɺ ʇʈʀʄɽʅɽʅʀʗ ʅɽʁʈʆʅʅʓʍ ʉɽʊɽʁ 

ʉ ʎɽʃʔʖ ʋʄɽʅʔʐɽʅʀʗ ʅɽɻɸʊʀɺʅʆɻʆ ɺʆɿɼɽʁʉʊɺʀʗ 

ʅɸ ʆʂʈʋɾɸʖʑʋʖ ʉʈɽɼʋ ʇʈʀ ɼʆɹʓʏɽ ʇʆʃɽɿʅʓʍ 

ʀʉʂʆʇɸɽʄʓʍ 

ɾʫʨʘʚʣʝʚ ɼ. ʂ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ʗʛʦʣʴʥʠʮʝʨ ʆ. ɺ. 

ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɻʦʨʥʦʜʦʙʳʚʘʶʱʘʷ ʦʪʨʘʩʣʴ, ʪʨʘʜʠʮʠʦʥʥʦ ʩʯʠʪʘʝʪʩʷ ʦʜʥʦʡ 

ʠʟ ʩʘʤʳʭ ʨʘʟʨʫʰʠʪʝʣʴʥʳʭ ʜʣʷ ʵʢʦʣʦʛʠʠ. ɺ ʩʚʷʟʠ ʩ ʫʞʝʩʪʦʯʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʪʨʝʙʦʚʘʥʠʡ ʠ ʨʦʩʪʘ ʢʦʥʢʫʨʝʥʮʠʠ ʪʨʝʙʫʝʪʩʷ ʚʥʝʜʨʝʥʠʝʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʫʧʨʘʚʣʝʥʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʝʨʝʜʦʚʳʝ 

ʨʘʟʨʘʙʦʪʢʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʘʚʘʨʠʠ, ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ 

ʣʦʛʠʩʪʠʢʫ, ʩʦʢʨʘʱʘʪʴ ʦʪʭʦʜʳ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʨʝʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʜʦʙʳʯʘ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʵʢʦʣʦʛʠʷ, ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ, ʦʧʪʠʤʠʟʘʮʠʷ, 

ʤʦʥʠʪʦʨʠʥʛ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ. 

 

ɺʚʝʜʝʥʠʝ 
ɼʦʙʳʚʘʶʱʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʩʝʢʪʦʨʦʚ 

ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʤʠʨʦʚʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʩʳʨʴʷ ʜʣʷ ʤʝʪʘʣʣʫʨʛʠʠ. ʕʪʦ ʩʣʦʞʥʝʡʰʘʷ 

ʵʢʦʩʠʩʪʝʤʘ ï ʠʩʪʦʯʥʠʢ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʛʨʦʤʥʘʷ 

ʥʘʛʨʫʟʢʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ: ʚʳʙʨʦʩʳ ʧʳʣʠ ʠ ʛʘʟʦʚ, ʥʘʨʫʰʝʥʠʝ 

ʣʘʥʜʰʘʬʪʦʚ, ʦʙʨʘʟʦʚʘʥʠʝ ʦʪʚʘʣʦʚ, ʧʦʪʨʝʙʣʝʥʠʝ ʛʠʛʘʥʪʩʢʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʵʥʝʨʛʠʠ. 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʵʪʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʯʘʩʪʦ ʦʩʥʦʚʘʥʳ ʥʘ 

ʫʩʪʘʨʝʚʰʠʭ ʥʦʨʤʘʪʠʚʘʭ ʠ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʢʘʭ, ʢʦʪʦʨʳʝ ʥʝ ʫʩʧʝʚʘʶʪ 

ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʜʠʥʘʤʠʯʥʦ ʤʝʥʷʶʱʝʡʩʷ ʦʙʩʪʘʥʦʚʢʝ. ɺʩʝ ʙʦʣʴʰʝ ʚ 

ʤʝʥʷʶʱʝʡʩʷ ʦʙʩʪʘʥʦʚʢʠ ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ 

ʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ [1]; ʜʣʷ ʨʝʰʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʠ ʠ ʜʦʙʳʯʠ, ʥʘʧʨʠʤʝʨ, ʩʪʨʫʢʪʫʨʥʦ-

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʨʫʜʥʳʭ ʪʝʣ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ [2]; ʘ ʪʘʢʞʝ ʧʨʠ 

ʤʦʥʠʪʦʨʠʥʛʝ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ ʦʪʢʨʳʪʦʡ ʜʦʙʳʯʠ ʫʛʣʷ [3]. ʅʝʩʤʦʪʨʷ ʥʘ 

ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʥʝʡʨʦʩʝʪʝʚʳʭ ʧʦʜʭʦʜʦʚ ʧʨʠ ʜʦʙʳʯʝ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʵʪʘ ʪʝʤʘ ʧʦʢʘ ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʦʡ. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ ʧʨʠʤʝʥʝʥʠʷ ʥʝʡʨʦʩʝʪʝʡ 

ʧʨʠ ʜʦʙʳʯʝ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ 
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ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʦʧʪʠʤʠʟʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘʫʯʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʟʘʨʫʙʝʞʥʳʭ ʫʯʝʥʳʭ ʚ ʦʙʣʘʩʪʠ ʜʦʙʳʯʠ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʪʝʦʨʠʝʡ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʢʦʥʮʝʧʮʠʝʡʟʘʛʨʷʟʥʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʨʘʙʦʪʳ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʩʠʩʪʝʤʥʦʤ ʧʦʜʭʦʜʝ, ʤʝʪʦʜʘʭ ʥʘʫʯʥʦʡ 

ʘʙʩʪʨʘʢʮʠʠ, ʣʦʛʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ. ʊʘʢʞʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʧʨʘʚʦʯʥʳʝ ʠ ʥʦʨʤʘʪʠʚʥʳʝ ʤʘʪʝʨʠʘʣʳ. 

ʆʙʱʘʷ ʬʫʥʢʮʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʜʣʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʛʦ ʦʧʠʩʘʥʠʷ ʤʦʜʝʣʝʡ: 

min,  x a +... +  x a +  x a = F(x) ii2211 =ÖÖÖ  

ʛʜʝ x1, x2, ..., xi ï ʵʪʦ ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʨʦʮʝʩʩ, ʥʘʧʨʠʤʝʨ, 

ʙʫʨʦʚʟʨʳʚʥʳʝ ʨʘʙʦʪʳ, ʘ a1, a2, ..., ai ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʠʭ ʚʣʠʷʥʠʷ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʵʢʦʣʦʛʠʯʥʦʩʪʴ, ʢʦʪʦʨʳʝ ʠ ʚʳʯʠʩʣʷʝʪ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ. 

ɼʣʷ ʦʮʝʥʢʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʵʬʬʝʢʪʘ ʚʥʝʜʨʝʥʠʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʬʦʨʤʫʣʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ: 

)()( 0011 CRCRE ---= , 

ʛʜʝ R1 ʠ C1 ï ʜʦʭʦʜʳ ʠ ʟʘʪʨʘʪʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʡʨʦʩʝʪʝʡ, ʘ R0 ʠ C0 ï ʜʦʭʦʜʳ 

ʠ ʟʘʪʨʘʪʳ ʧʦ ʩʪʘʨʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʕʬʬʝʢʪ (E) ʩʢʣʘʜʳʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʠʟ ʧʨʷʤʦʡ 

ʵʢʦʥʦʤʠʠ, ʥʦ ʠ ʠʟ avoided costs ï ʥʝʫʧʣʘʯʝʥʥʳʭ ʰʪʨʘʬʦʚ ʟʘ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʥʘʨʫʰʝʥʠʷ ʠ ʩʵʢʦʥʦʤʣʝʥʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʨʝʢʫʣʴʪʠʚʘʮʠʶ. 

ʉʦʯʝʪʘʥʠʝ ʵʪʠʭ ʤʝʪʦʜʦʚ ʧʦʟʚʦʣʠʪ ʧʨʦʚʝʩʪʠ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ, 

ʫʯʠʪʳʚʘʶʱʠʡ, ʢʘʢ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʘʣʠʠ, ʪʘʢ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʧʨʠʤʝʥʝʥʠʷ ʥʝʡʨʦʩʝʪʝʡ ʧʨʠ ʜʦʙʳʯʝ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʧʘʩʥʦʩʪʝʡ 

ɺʥʝʟʘʧʥʳʝ ʚʳʙʨʦʩʳ ʤʝʪʘʥʘ ʠ ʫʛʣʷ ʦʪʥʦʩʷʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤ 

ʜʠʥʘʤʠʯʝʩʢʠʤ ʷʚʣʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʚ ʟʘʙʦʷʭ ʦʯʠʩʪʥʳʭ ʠ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʚʳʨʘʙʦʪʦʢ ʚʦ ʚʨʝʤʷ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʨʘʙʦʯʠʭ [4]. ɺʤʝʩʪʦ ʧʨʦʩʪʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʧʨʠ ʧʨʝʚʳʰʝʥʠʠ 

ʧʦʨʦʛʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʘʟʘ ʩʠʩʪʝʤʘ ʥʘ ʦʩʥʦʚʝ ʥʝʡʨʦʩʝʪʝʡ (ʯʘʱʝ ʚʩʝʛʦ 

ʨʝʢʫʨʨʝʥʪʥʳʭ LSTM-ʩʝʪʝʡ ʜʣʷ ʘʥʘʣʠʟʘ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ) ʘʥʘʣʠʟʠʨʫʝʪ 

ʢʦʤʧʣʝʢʩ ʜʘʥʥʳʭ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ: ʢʦʥʮʝʥʪʨʘʮʠʶ ʤʝʪʘʥʘ, ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ, 

ʜʘʚʣʝʥʠʝ ʚ ʧʣʘʩʪʝ, ʪʝʤʧʝʨʘʪʫʨʫ, ʩʢʦʨʦʩʪʴ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʚ ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʝ ʠ ʜʘʞʝ ʩʝʡʩʤʦʘʢʫʩʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. 

ʄʦʜʝʣʴ ʫʯʠʪʩʷ ʨʘʩʧʦʟʥʘʚʘʪʴ ʧʘʪʪʝʨʥʳ ʠ ʩ ʪʦʯʥʦʩʪʴʶ ʦʧʨʝʜʝʣʷʝʪ ʟʦʥʳ 

ʧʳʣʝʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʢʨʫʛ ʨʘʟʨʝʟʦʚ, ʠʭ ʧʣʦʱʘʜʴ ʠ ʜʠʥʘʤʠʢʫ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʦʧʝʨʘʪʠʚʥʦ ʧʨʠʥʠʤʘʪʴ ʤʝʨʳ: ʚʢʣʶʯʘʪʴ ʩʠʩʪʝʤʳ ʧʳʣʝʧʦʜʘʚʣʝʥʠʷ, 

ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʛʨʘʬʠʢ ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʪʨʘ, 

ʦʮʝʥʠʚʘʪʴ ʫʱʝʨʙ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 
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ʆʧʪʠʤʠʟʘʮʠʷ ʣʦʛʠʩʪʠʢʠ ʠ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ 

ʂʦʥʮʝʧʪʫʘʣʴʥʳʝ ʦʩʥʦʚʳ ʧʨʠʤʝʥʝʥʠʷ ʥʝʡʨʦʩʝʪʝʡ ʚ ʫʧʨʘʚʣʝʥʠʠ 

ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʘʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʦʛʨʝʩʩ, ʜʦʩʪʠʛʥʫʪʳʡ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, ʨʷʜ 

ʚʦʧʨʦʩʦʚ ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤ. ʅʘ ʧʨʘʢʪʠʢʝ ʚʥʝʜʨʝʥʠʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʩʜʝʨʞʠʚʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʧʨʦʨʘʙʦʪʘʥʥʦʩʪʴʶ ʤʝʪʦʜʦʚ ʠʭ ʠʥʪʝʛʨʘʮʠʠ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

ʄʫʣʴʪʠʘʛʝʥʪʥʳʝ ʩʠʩʪʝʤʳ ʠ ʥʝʡʨʦʩʝʪʠ (ʯʘʩʪʦ ʚ ʩʚʷʟʢʝ ʩ ʛʝʥʝʪʠʯʝʩʢʠʤʠ 

ʘʣʛʦʨʠʪʤʘʤʠ ʠ ʤʝʪʦʜʦʤ ʠʤʠʪʘʮʠʠ ʦʪʞʠʛʘ) ʦʧʪʠʤʠʟʠʨʫʶʪ ʤʘʨʰʨʫʪʳ ʚʩʝʛʦ 

ʧʘʨʢʘ ʩʘʤʦʩʚʘʣʦʚ ʠ ʧʦʛʨʫʟʯʠʢʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʆʥʠ ʫʯʠʪʳʚʘʶʪ 

ʩʦʪʥʠ ʧʝʨʝʤʝʥʥʳʭ: ʩʦʩʪʦʷʥʠʝ ʜʦʨʦʛ, ʦʯʝʨʝʜʴ ʥʘ ʧʦʛʨʫʟʢʫ/ʨʘʟʛʨʫʟʢʫ, 

ʧʣʘʥʠʨʫʝʤʳʝ ʚʟʨʳʚʥʳʝ ʨʘʙʦʪʳ, ʨʘʩʭʦʜ ʪʦʧʣʠʚʘ ʢʘʞʜʦʡ ʝʜʠʥʠʮʳ ʪʝʭʥʠʢʠ. ʂʘʢ 

ʨʝʟʫʣʴʪʘʪ ʦʪ ʚʥʝʜʨʝʥʠʷ ʤʦʞʥʦ ʦʞʠʜʘʪʴ ʩʥʠʞʝʥʠʷ ʚʨʝʤʝʥʠ ʧʨʦʩʪʦʝʚ ʪʝʭʥʠʢʠ, 

ʧʦʚʳʰʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ 

ʨʘʩʭʦʜʘ ʪʦʧʣʠʚʘ. ʄʝʥʴʰʝ ʪʦʧʣʠʚʘ ï ʤʝʥʴʰʝ ʚʳʙʨʦʩʦʚ CO2 ʠ ʩʘʞʠ. ʈʝʟʫʣʴʪʘʪʳ 

ʚʥʝʜʨʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 1 [1]. 

 

 

ʈʠʩ. 1. ʂʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ  

ʜʦ ʠ ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʀʀ 
 

ɻʝʦʣʦʛʦʨʘʟʚʝʜʢʘ 

ʏʪʦʙʳ ʜʦʙʳʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʫʜʳ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʧʫʩʪʦʡ ʧʦʨʦʜʳ, ʪʨʝʙʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʢʦʤʧʣʝʢʩʥʳʝ ʤʝʪʦʜʳ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʧʨʦʙʦʚʘʥʠʷ, ʥʘʮʝʣʝʥʥʳʝ ʥʘ ʪʦʯʥʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʚʳʜʝʣʝʥʠʝ 

ʙʦʛʘʪʳʭ ʨʫʜʥʳʭ ʪʝʣ [5]. ɼʣʷ ʩʥʠʞʝʥʠʷ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʨʫʜʳ ʧʨʠ ʜʦʙʳʯʝ 

ʧʨʠʤʝʥʷʶʪ ʦʧʪʠʤʠʟʘʮʠʶ ʪʝʭʥʦʣʦʛʠʡ ʦʪʙʦʡʢʠ, ʚʳʝʤʢʠ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʩ 

ʫʯʝʪʦʤ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʫʜʥʳʭ ʪʝʣ. 
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ɻʣʫʙʦʢʦʝ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ (ʢʝʨʥʘ, ʨʝʟʫʣʴʪʘʪʦʚ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʢʚʘʞʠʥ, ʭʠʤʠʯʝʩʢʠʭ 

ʧʨʦʙ). ʄʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ ʘʨʭʠʪʝʢʪʫʨ U-Net ʠ SegNet ʩʪʨʦʷʪ ʪʦʯʥʳʝ 3D-ʤʦʜʝʣʠ 

ʨʫʜʥʳʭ ʪʝʣ, ʘ ʩʝʪʠ LSTM ʧʨʦʛʥʦʟʠʨʫʶʪ ʟʦʥʳ ʩ ʥʘʠʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʫʪʝʤ ʠʟʫʯʝʥʠʷ ʜʦʣʛʦʩʨʦʯʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ. ɺʠʟʫʘʣʴʥʦ 

ʤʝʭʘʥʠʟʤ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 2. 

 

 

ʈʠʩ. 2. ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʦʙʲʝʢʪʝ ʚ ʩʠʩʪʝʤʝ ʘʥʘʣʠʟʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʨʫʜʳ ʚ ʟʘʙʦʝ 
 

ʇʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ ʨʘʟʚʝʜʢʠ, ʦʧʪʠʤʠʟʘʮʠʷ ʢʦʥʪʫʨʦʚ ʢʘʨʴʝʨʘ ʠ 

ʩʦʢʨʘʱʝʥʠʝ ʦʙʲʝʤʘ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ. ʕʪʦ ʥʘʧʨʷʤʫʶ ʚʝʜʝʪ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʧʣʦʱʘʜʠ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʠ ʦʙʲʝʤʘ ʦʪʚʘʣʦʚ, ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʷʚʣʷʶʪʩʷ 

ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʘʙʦʪʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʧʨʠʤʝʥʝʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚ ʜʦʙʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʥʠ ʪʨʘʥʩʬʦʨʤʠʨʫʶʪ ʠʥʜʫʩʪʨʠʶ ʠʟ ʢʦʥʩʝʨʚʘʪʠʚʥʦʡ ʠ 

ʨʝʩʫʨʩʦʝʤʢʦʡ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ, ʵʬʬʝʢʪʠʚʥʫʶ ʠ ʦʪʚʝʪʩʪʚʝʥʥʫʶ. ɼʣʷ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʢʘʯʢʘ ʚ ʨʘʟʚʠʪʠʠ ʛʝʦʣʦʛʠʠ ʪʨʝʙʫʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, 

ʩʦʯʝʪʘʶʱʠʡ ʀʀ, ʵʢʩʧʝʨʪʥʳʝ ʟʥʘʥʠʷ ʠ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʦʨʤʠʨʫʶʪ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ 

ʦʩʥʦʚʫ ʜʣʷ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʧʦʜʭʦʜʦʚ ʛʣʫʙʦʢʦʛʦ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ 

ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ, ʦʪʢʨʳʚʘʷ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. 
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ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʊɽʍʅʆʃʆɻʀʀ ɿɸʂʈʓʊʀʗ ʃʖʂʆɺ 

ʇʆʃʋɺɸɻʆʅʆɺ ʉ ʋʏɪʊʆʄ ʊʈɽɹʆɺɸʅʀʁ ʆʍʈɸʅʓ ʊʈʋɼɸ 

ʀ ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʆʁ ʕʂʆʃʆɻʀʀ 

ʀʙʨʘʛʠʤʦʚʘ ɻ. ʈ., ʂʘʶʤʦʚ ʐ. ʐ., ʅʫʨʤʫʭʘʤʤʘʜʦʚʘ ʅ. ʅ. 

ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʛ. ʊʘʰʢʝʥʪ, ʈʝʩʧʫʙʣʠʢʘ ʋʟʙʝʢʠʩʪʘʥ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʠʯʠʥʳ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʫʯʥʦʛʦ 

ʩʧʦʩʦʙʘ ʟʘʢʨʳʪʠʷ ʣʶʢʦʚ ʧʦʣʫʚʘʛʦʥʦʚ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʤʝʭʘʥʠʟʤʦʚ, ʚʳʷʚʣʝʥʳ ʠʭ ʥʝʜʦʩʪʘʪʢʠ ʠ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ. 

ʇʨʝʜʣʦʞʝʥʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʝ ʤʝʭʘʥʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩ ʧʨʦʩʪʦʡ 

ʢʦʥʩʪʨʫʢʮʠʝʡ, ʥʝ ʪʨʝʙʫʶʱʝʝ ʩʪʘʮʠʦʥʘʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. ʇʨʠʚʝʜʝʥʳ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʨʘʩʯʸʪʳ ʫʩʠʣʠʡ ʠ ʚʨʝʤʝʥʠ ʧʦʜʲʸʤʘ ʣʶʢʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʧʨʠʤʝʥʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʩʥʠʞʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʨʘʙʦʪʥʠʢʘ ʠ ʧʦʚʳʰʘʝʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʣʫʚʘʛʦʥ, ʥʠʞʥʠʡ ʣʶʢ, ʤʝʭʘʥʠʟʘʮʠʷ, ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ 

ʟʘʢʨʳʪʠʷ ʣʶʢʦʚ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ, 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʨʫʜʘ, ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʤʦʜʝʨʥʠʟʘʮʠʷ, 

ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ. 

 

ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʫʚʝʣʠʯʝʥʠʷ ʥʝʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦʩʪʦʝʚ ʧʦʣʫʚʘʛʦʥʦʚ 

ʷʚʣʷʝʪʩʷ ʨʫʯʥʦʡ ʩʧʦʩʦʙ ʟʘʢʨʳʪʠʷ ʠʭ ʣʶʢʦʚ. ɽʩʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ʨʘʟʣʠʯʥʳʝ 

ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ, ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʠʪ 

ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ, ʢʦʪʦʨʳʡ ʩʣʦʞʥʦ ʧʦʜʯʠʥʠʪʴ ʥʦʨʤʘʤ [ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ 

ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.ʆʰʠʙʢʘ! ʀʩʪʦʯʥʠʢ ʩʩʳʣʢʠ ʥʝ ʥʘʡʜʝʥ.]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʨʝʰʝʥʠʝʤ ʫʤʝʥʴʰʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʫʢʘʟʘʥʥʫʶ 

ʧʨʠʯʠʥʫ ʷʚʣʷʝʪʩʷ ʫʧʨʦʱʝʥʠʝ ʪʨʫʜʘ ʪʝʭ ʨʘʙʦʪʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪʩʷ 

ʟʘʢʨʳʪʠʝʤ ʣʶʢʦʚ ʧʦʣʫʚʘʛʦʥʦʚ ʚ ʧʨʦʮʝʩʩʝ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʨʘʙʦʪ ʥʘ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝ [2]. 

 

 

ʈʠʩ. 1. ʌʨʘʛʤʝʥʪ ʧʦʜʥʷʪʠʷ ʥʠʞʥʠʭ ʣʶʢʦʚ ʧʦʣʫʚʘʛʦʥʦʚ ʚʨʫʯʥʫʶ 
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ɹʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʯʝʣʦʚʝʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʝʛʦ ʞʠʟʥʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ 

ʫʜʝʣʷʝʪʩʷ ʩʦ ʩʪʦʨʦʥʳ ʧʨʘʚʠʪʝʣʴʩʪʚʘ. ɺ ʩʚʦʝʤ ʧʦʩʣʘʥʠʠ ʆʣʠʡ ʄʘʞʣʠʩʫ ʠ 

ʥʘʨʦʜʫ ʋʟʙʝʢʠʩʪʘʥʘ çʉʪʨʘʪʝʛʠʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʅʦʚʦʛʦ ʋʟʙʝʢʠʩʪʘʥʘè 

ʇʨʝʟʠʜʝʥʪ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʐ.ʄ. ʄʠʨʟʠʝʝʚ ʧʨʦʚʦʟʛʣʘʩʠʣ çéʚʳʩʰʝʡ 

ʮʝʥʥʦʩʪʴʶ ï ʯʝʣʦʚʝʢʘ...è, ʛʜʝ ʢ 2027 ʛ. ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʞʠʟʥʠ [3]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤʠ ʟʘʜʘʯʘʤʠ, ʧʦʩʪʘʚʣʝʥʥʳʤʠ ʚ 

ʦʜʠʥ ʨʷʜ ʥʘ ʪʘʢʦʤ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʤ ʫʨʦʚʥʝ, ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʝʜʣʦʞʝʥʠʝ ʧʦ 

ʦʙʣʝʛʯʝʥʠʶ ʪʨʫʜʘ ʨʘʙʦʪʥʠʢʘʤ, ʟʘʢʨʳʚʘʶʱʠʤ ʣʶʢʠ ʧʦʣʫʚʘʛʦʥʦʚ ʧʦʩʣʝ 

ʚʳʛʨʫʟʢʠ ʛʨʫʟʦʚ. ʊʘʢ ʢʘʢ ʜʘʥʥʳʡ ʚʠʜ ʨʫʯʥʦʡ ʨʘʙʦʪʳ ʥʝ ʪʦʣʴʢʦ ʦʯʝʥʴ 

ʪʨʫʜʦʝʤʢʠʡ, ʥʦ ʠ ʥʝ ʵʬʬʝʢʪʠʚʥʳʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʝʭʘʥʠʟʤʳ ʟʘʢʨʳʪʠʷ ʥʠʞʥʠʭ ʣʶʢʦʚ ʧʦʣʫʚʘʛʦʥʦʚ 

ʦʙʣʘʜʘʶʪ ʢʘʢ ʜʦʩʪʦʠʥʩʪʚʘʤʠ, ʪʘʢ ʠ ʥʝʜʦʩʪʘʪʢʘʤʠ. ʆʩʥʦʚʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ 

ʷʚʣʷʶʪʩʷ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ, ʚʳʩʦʢʘʷ ʤʘʩʩʘ ʥʝʢʦʪʦʨʳʭ ʫʩʪʨʦʡʩʪʚ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʙʦʪʳ ʩ ʛʠʜʨʦʩʠʩʪʝʤʘʤʠ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠ ʚʳʩʦʢʘʷ 

ʩʪʦʠʤʦʩʪʴ. ʇʨʠ ʵʪʦʤ ʛʠʜʨʦʩʠʩʪʝʤʳ ʪʨʝʙʫʶʪ ʥʘʣʠʯʠʷ ʠʩʪʦʯʥʠʢʘ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʪʘʢ ʢʘʢ ʠʭ ʨʘʙʦʪʘ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʥʘʩʦʩʦʚ, 

ʧʦʜʘʶʱʠʭ ʞʠʜʢʦʩʪʴ ʧʦʜ ʜʘʚʣʝʥʠʝʤ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʘʢʠʭ 

ʤʝʭʘʥʠʟʤʦʚ ʥʝʦʙʭʦʜʠʤʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ï ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝ 

ʨʘʙʦʯʝʡ ʧʣʦʱʘʜʢʠ, ʥʘʣʠʯʠʝ ʤʦʱʥʳʭ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ ʫʩʣʦʚʠʷʭ ʤʦʙʠʣʴʥʳʭ ʠʣʠ ʫʜʘʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʵʪʦ ʤʦʞʝʪ ʩʪʘʪʴ 

ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʪʨʝʙʫʶʱʝʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʛʝʥʝʨʘʪʦʨʳ ʠʣʠ 

ʧʦʜʚʝʜʝʥʠʝ ʵʣʝʢʪʨʦʩʝʪʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʤʠʤʦ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ, 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʠ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʦʜʥʦʛʦ ʚʘʛʦʥʘ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʠʜʨʦʩʠʩʪʝʤʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʦʛʨʘʥʠʯʝʥʦ ʠʭ ʟʘʚʠʩʠʤʦʩʪʴʶ ʦʪ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʕʪʦ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʨʝʰʝʥʠʡ, ʪʘʢʠʭ ʢʘʢ ʤʝʭʘʥʠʯʝʩʢʠʝ ʠʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʤʦʛʣʠ ʙʳ ʨʘʙʦʪʘʪʴ ʘʚʪʦʥʦʤʥʦ ʠʣʠ ʩ ʤʝʥʴʰʠʤʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʟʘʪʨʘʪʘʤʠ. ʕʪʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ, ʩʦʯʝʪʘʶʱʠʭ 

ʚ ʩʝʙʝ ʩʢʦʨʦʩʪʴ, ʫʜʦʙʩʪʚʦ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʴ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ, ʩ ʘʢʮʝʥʪʦʤ 

ʥʘ ʧʝʨʩʧʝʢʪʠʚʳ ʠʭ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʠʥʪʝʛʨʘʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʩ ʫʯʝʪʦʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʠ ʣʦʢʘʣʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, 

ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʘʜʘʧʪʠʨʦʚʘʥʦ ʢ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤ ʫʩʣʦʚʠʷʤ ɸʆ 

çʋʟʤʝʪʢʦʤʙʠʥʘʪè ʠ ʤʦʞʝʪ ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʦʪʨʘʩʣʠ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ, ʩʧʦʩʦʙʩʪʚʫʷ ʧʦʚʳʰʝʥʠʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʥʘʜʝʞʥʦʩʪʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ. 

ʇʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʩʭʝʤʝ ʜʝʡʩʪʚʠʷ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʦʜʥʷʪʠʷ ʥʠʞʥʠʭ 

ʣʶʢʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʦʣʫʚʘʛʦʥʦʚ (ʨʠʩ. 2), ʨʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʷ ʪʝʦʨʝʤʫ ʦʙ 

ʠʟʤʝʥʝʥʠʠ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. 
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ʈʠʩ. 2. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʜʝʡʩʪʚʠʷ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʧʦʜʥʷʪʠʷ ʥʠʞʥʠʭ ʣʶʢʦʚ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʦʣʫʚʘʛʦʥʦʚ: 

r2, r3 ï ʨʘʜʠʫʩ ʙʦʣʴʰʦʛʦ ʠ ʤʘʣʦʛʦ ʚʘʣʘ ʰʝʩʪʝʨʥʠ; Q ï ʤʘʩʩʘ ʛʨʫʟʘ ʥʠʞʥʝʛʦ ʣʶʢʘ ʧʦʣʫʚʘʛʦʥʘ; 

R1 ï ʨʘʜʠʫʩ ʙʦʣʴʰʦʛʦ ʟʫʙʯʘʪʦʛʦ ʢʦʣʝʩʘ; l, l1 ï ʜʣʠʥʘ ʨʳʯʘʛʘ ʠ ʪʨʦʩʩʘ;  

M1, M2 ï ʤʦʤʝʥʪ ʧʝʨʝʜʘʯʠ ʚ ʢʨʫʯʝʥʠʠ ʙʦʣʴʰʦʛʦ ʠ ʤʘʣʦʛʦ ʚʘʣʘ ʰʝʩʪʝʨʥʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ;  

P0, P1, P2 ï ʩʠʣʳ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʚʨʘʱʝʥʠʷ ʨʫʢʦʷʪʢʠ ʫʩʪʨʦʡʩʪʚʘ, ʙʦʣʴʰʦʛʦ ʠ ʤʘʣʦʛʦ ʚʘʣʘ 

ʰʝʩʪʝʨʥʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʨʘʩʩʤʦʪʨʠʤ ʫʨʘʚʥʝʥʠʷ ʪʝʦʨʝʤʳ ʦʙ 

ʠʟʤʝʥʝʥʠʠ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ: 

 .ä ä=
e
iAT  (1) 

ɼʣʷ ʵʪʦʛʦ ʚʳʯʠʩʣʷʝʤ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʵʣʝʤʝʥʪʘ: 

 ɼʞ.,321ä ++= TTTT  (2) 

ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʨʘʙʦʪʫ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 ( ) .ɼʞ,12

211

2

21ä -ÖÖ=ÖÖ+Ö-= rlQlrQlQe
iA  (3) 

ʉʦʛʣʘʩʥʦ (3), ʠʤʝʝʤ 

 
( ),1

4
2

21

2

233

221

1 -ÖÖ=
ÖÖ

+Ö+Ö ù
ú

ø
é
ê

è
rlQ

r

Rrm
rmhm

V
 (4) 

ʛʜʝ h ï ʚʳʩʦʪʘ ʥʠʞʥʝʛʦ ʣʶʢʘ ʠʟ ʦʧʫʱʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʜʦ ʝʛʦ ʧʦʣʥʦʩʪʴʶ 

ʟʘʢʨʳʪʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʤ; 

 m1, m2, m3 ï ʤʘʩʩʘ ʛʨʫʟʘ, ʙʦʣʴʰʦʛʦ ʠ ʤʘʣʦʛʦ ʚʘʣʘ ʰʝʩʪʝʨʥʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʅ. 

ʇʦ ʬʦʨʤʫʣʝ (4) ʦʧʨʝʜʝʣʷʝʤ ʩʢʦʨʦʩʪʴ ʧʦʜʲʝʤʘ ʛʨʫʟʘ: 

 ( )
.ʤ/ʩ,

14 2

2

233

221

2
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=
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ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʚʨʝʤʷ ʥʘ ʧʦʜʥʷʪʠʝ ʣʶʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʝʤ ʦʙʨʘʟʦʤ: 

 ( )
ʩʝʢ.,

14

2

233

221

2

21111

ù
ú

ø
é
ê

è ÖÖ
+Ö+Ö

-ÖÖÖ
=

Ö
=

r

Rrm
rmhm

rlm

Q

Vm
t

 (6) 

ʄʦʤʝʥʪ ʧʝʨʝʜʘʯʠ ʚ ʢʨʫʯʝʥʠʠ ʄ2 ʤʦʞʥʦ ʥʘʡʪʠ ʢʘʢ: 

 ʤ.ʅ,22 ÖÖ= QrM  (7) 

ʊʘʢ ʢʘʢ ʩʠʣʘ ʤʝʞʜʫ ʜʚʫʤʷ ʙʣʦʢʘʤʠ ʨʘʚʥʳ, ʪʦ: 

 ʤ.ʅ,222 ÖÖ= PRM  (8) 

ʇʨʠʨʘʚʥʷʚ ʬʦʨʤʫʣʳ (7) ʠ (8), ʤʦʞʥʦ ʥʘʡʪʠ ʩʠʣʫ ʈ2: 

 
ʅ.,

2

2

2 R

Qr
P

Ö
=  

(9) 

ʉʠʣʳ ʤʝʞʜʫ ʜʚʫʤʷ ʚʘʣʘʤʠ ʨʘʚʥʳ (ʈ2 = ʈ3), ʦʪʩʶʜʘ ʥʘʭʦʜʠʤ ʢʨʫʪʷʱʠʡ 

ʤʦʤʝʥʪ ʄ3: 

 ʤ.ʅ,333 ÖÖ= rPM  (10) 

ʉ ʧʦʤʦʱʴʶ ʨʳʯʘʛʘ l ʠ ʩʠʣʳ ʈ0 ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʄ3: 

 ʤ.ʅ,03 ÖÖ= PlM  (11) 

ʊʦʛʜʘ ʩʠʣʘ ʈ0 ʙʫʜʝʪ ʨʘʚʥʘ: 

 
.ʅ,

2

32

0 lR

Qrr
P

Ö

ÖÖ
=  

(12) 

ʅʘ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʟʘʢʨʳʪʠʷ ʥʠʞʥʠʭ ʣʶʢʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ 

ʧʦʣʫʚʘʛʦʥʦʚ (ʨʠʩ. 3) ʨʘʟʨʘʙʦʪʘʥ ʧʘʩʧʦʨʪ ʠ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʫʯʥʦʡ 

ʙʘʨʘʙʘʥʥʦʡ ʣʝʙʝʜʢʠ ʃʇʆ-23 [4]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʝʥ ʩʝʨʪʠʬʠʢʘʪ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ˉ UZ.SMT.01.0068.91221878 ʥʘ ʣʝʙʝʜʢʫ 

ʧʦʜʲʸʤʥʦ-ʦʧʫʩʢʥʫʶ 23, ʢʦʪʦʨʳʡ ʛʘʨʘʥʪʠʨʫʝʪ ʧʦʜʲʝʤ ʛʨʫʟʘ ʤʘʩʩʦʡ ʜʦ 200 ʢʛ. 

 

 

ʈʠʩ. 3. ɺʠʜ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ  ʟʘʢʨʳʪʠʷ ʥʠʞʥʠʭ ʣʶʢʦʚ ʧʦʣʫʚʘʛʦʥʦʚ 
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ʆʜʥʘʢʦ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʮʝʩʩ ʧʦʜʥʷʪʠʷ ʣʶʢʘ ʥʝ ʚʩʝʛʜʘ ʤʦʞʥʦ 

ʥʦʨʤʠʨʦʚʘʪʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʏʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʠʛʨʘʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ, ʪʘʢ ʢʘʢ ʣʶʜʠ ʩ ʨʘʟʥʳʤʠ 

ʬʠʟʠʯʝʩʢʠʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʤʦʛʫʪ ʧʨʠʢʣʘʜʳʚʘʪʴ ʫʩʠʣʠʷ ʢ ʨʫʢʦʷʪʢʝ 

ʫʩʪʨʦʡʩʪʚʘ. ʊʘʢʠʝ ʢʘʢ: ʬʠʟʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ, ʨʘʙʦʪʥʠʢʠ ʩ 

ʨʘʟʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʩʠʣʦʡ ʠ ʚʳʥʦʩʣʠʚʦʩʪʴʶ ʙʫʜʫʪ ʨʘʟʚʠʚʘʪʴ ʨʘʟʣʠʯʥʦʝ ʫʩʠʣʠʝ 

ʧʨʠ ʧʦʜʥʷʪʠʠ, ʫʨʦʚʝʥʴ ʫʩʪʘʣʦʩʪʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʦʧʳʪ ʠ ʥʘʚʳʢʠ, ʧʦʛʦʜʥʳʝ 

ʫʩʣʦʚʠʷ. ʕʪʦ ʚʣʠʷʝʪ ʥʘ ʩʢʦʨʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ. 

ʋʨʦʚʝʥʴ ʫʩʪʘʣʦʩʪʠ ʠ ʚʥʠʤʘʥʠʷ ʨʘʙʦʪʥʠʢʦʚ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʨʝʤʝʥʠ ʩʫʪʦʢ, ʨʘʙʦʯʝʡ ʥʘʛʨʫʟʢʠ ʠ ʫʩʣʦʚʠʡ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʦʧʝʨʘʮʠʷ 

(ʥʘʧʨʠʤʝʨ, ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ). 

ʈʘʙʦʪʥʠʢʠ ʩ ʙʦʣʴʰʠʤ ʦʧʳʪʦʤ ʠ ʟʥʘʥʠʝʤ ʪʝʭʥʠʢʠ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ 

ʦʧʝʨʘʮʠʶ ʙʳʩʪʨʝʝ ʠ ʵʬʬʝʢʪʠʚʥʝʝ, ʯʝʤ ʤʝʥʝʝ ʦʧʳʪʥʳʝ ʨʘʙʦʪʥʠʢʠ. ɺ ʟʠʤʥʠʡ 

ʧʝʨʠʦʜ ʤʦʛʫʪ ʙʳʪʴ ʫʩʣʦʞʥʝʥʳ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ, ʥʘʧʨʠʤʝʨ, ʠʟ-ʟʘ ʦʙʣʝʜʝʥʝʥʠʷ 

ʣʶʢʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ, ʯʪʦ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪ ʫʩʠʣʠʷ, ʪʨʝʙʫʝʤʳʝ ʜʣʷ ʦʪʢʨʳʪʠʷ 

ʠʣʠ ʟʘʢʨʳʪʠʷ ʣʶʢʘ. 

ɽʩʣʠ ʠʟʚʝʩʪʥʘ ʤʘʩʩʘ ʛʨʫʟʘ (200 ʢʛ), ʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʚʳʨʘʞʝʥʠʝʤ 

ʷʚʣʷʝʪʩʷ ʤʦʤʝʥʪ ʧʝʨʝʜʘʯʠ ʚ ʢʨʫʯʝʥʠʠ M2 (ʩʤ. ʨʠʩ. 2), ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʥʘʡʪʠ 

ʢʘʢ: 

 ,22 QrM Ö=
 

(13) 

ʛʜʝ r2 ï ʨʘʜʠʫʩ ʙʦʣʴʰʦʛʦ ʚʘʣʘ ʰʝʩʪʝʨʥʠ; Q ï ʤʘʩʩʘ ʛʨʫʟʘ. 

ʊʘʢ ʢʘʢ ʩʠʣʘ ʤʝʞʜʫ ʜʚʫʤʷ ʙʣʦʢʘʤʠ ʨʘʚʥʳ, ʪʦ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ M2 ʢʘʢ: 

 
222 PRM Ö=
, 

(14) 

ʛʜʝ R2 ï ʨʘʜʠʫʩ ʙʦʣʴʰʦʛʦ ʟʫʙʯʘʪʦʛʦ ʢʦʣʝʩʘ. 

ʇʨʠʨʘʚʥʷʚ ʬʦʨʤʫʣʳ (13) ʠ (14), ʤʦʞʥʦ ʥʘʡʪʠ ʩʠʣʫ P2: 

 
.

2

2

2

R

Qr
P

Ö
=  (15) 

ʉʠʣʳ ʤʝʞʜʫ ʜʚʫʤʷ ʚʘʣʘʤʠ ʨʘʚʥʳ P2 = P3, ʦʪʩʶʜʘ ʥʘʭʦʜʠʤ ʢʨʫʪʷʱʠʡ 

ʤʦʤʝʥʪ M3: 

 
333 rPM Ö=

 
(16) 

ʉ ʧʦʤʦʱʴʶ ʨʳʯʘʛʘ l ʠ ʩʠʣʳ P0 ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ M3: 

 ,
03

PlM Ö=  (17) 

ʛʜʝ l ï ʜʣʠʥʘ ʨʳʯʘʛʘ. 

ʊʦʛʜʘ ʩʠʣʘ P0 ʙʫʜʝʪ ʨʘʚʥʘ: 

 
.

2

32
0 lR

Qrr
P

Ö

ÖÖ
=

 
(18) 
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ʅʘ ʦʩʥʦʚʝ ʚʳʨʘʞʝʥʠʷ (18) ʨʘʩʩʯʠʪʘʥʳ ʟʥʘʯʝʥʠʷ ʫʩʠʣʠʷ, ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ 

ʨʘʩʯʝʪʳ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʩʠʣʠʷ ʜʣʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʧʦʜʲʝʤʘ ʣʶʢʦʚ ʧʦʣʫʚʘʛʦʥʦʚ 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʠʭ ʤʘʩʩʳ. ʀʪʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 4. 

 

 
ʈʠʩ. 4. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ʪʨʝʙʫʝʤʦʛʦ ʫʩʠʣʠʷ ʜʣʷ ʟʘʢʨʳʪʠʷ ʣʶʢʦʚ  

ʧʦʣʫʚʘʛʦʥʦʚ ʦʪ ʠʭ ʤʘʩʩʳ 
 

  ʂʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 4, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʫʩʠʣʠʝ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʟʘʢʨʳʪʠʷ ʣʶʢʦʚ ʧʦʣʫʚʘʛʦʥʦʚ ʚʦ ʚʨʝʤʷ ʧʦʛʨʫʟʦʯʥʦ-

ʨʘʟʛʨʫʟʦʯʥʳʭ ʨʘʙʦʪ, ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 46 ʅ ʜʦ 66 ʅ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʤʘʩʩʳ ʣʶʢʘ ʦʪ 

1300 ʅ ʜʦ 2100 ʅ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʤʝʥʴʰʝʥʠʠ ʥʘʛʨʫʟʢʠ ʥʘ ʦʜʥʦʛʦ 

ʨʘʙʦʪʥʠʢʘ ʚ 7,5ï10,8 ʨʘʟ ʧʨʠ ʟʘʢʨʳʪʠʠ ʣʶʢʦʚ ʧʦʣʫʚʘʛʦʥʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʟʘʢʨʳʪʠʷ 

ʣʶʢʦʚ ʧʦʣʫʚʘʛʦʥʦʚ ʩ ʫʯʸʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʦʭʨʘʥʳ ʪʨʫʜʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʵʢʦʣʦʛʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʬʠʟʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʨʘʙʦʪʥʠʢʦʚ, ʧʦʚʳʰʘʝʪ 

ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʛʨʫʟʦʯʥʦ-ʨʘʟʛʨʫʟʦʯʥʳʭ ʨʘʙʦʪ. 

ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʃʇʆ-23, ʧʨʦʰʝʜʰʝʝ ʩʝʨʪʠʬʠʢʘʮʠʶ ʠ ʠʩʧʳʪʘʥʠʷ, 

ʜʦʢʘʟʘʣʦ ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʦʧʝʨʘʮʠʡ ʥʘ 35 % ʠ ʫʤʝʥʴʰʝʥʠʝ ʥʘʛʨʫʟʢʠ ʥʘ 

ʦʜʥʦʛʦ ʨʘʙʦʪʥʠʢʘ ʚ 7,5ï10,8 ʨʘʟʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʝʛʦ ʧʨʘʢʪʠʯʝʩʢʫʶ 

ʟʥʘʯʠʤʦʩʪʴ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 
 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʂʘʶʤʦʚ ʐ.ʐ. ʕʬʬʝʢʪʠʚʥʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʟʘʢʨʳʪʠʷ ʣʶʢʦʚ 
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ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʘʭ: 

ʀʙʨʘʛʠʤʦʚʘ ɻʫʣʰʘʥ ʈʫʩʣʘʥʦʚʥʘ ï ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʠʠ (PhD) ʧʦ 

ʪʝʭʥʠʯʝʩʢʠʤ ʥʘʫʢʘʤ, ʜʦʮʝʥʪ, ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ; 

ʂʘʶʤʦʚ ʐʦʭʨʫʭ ʐʘʨʦʬʦʚʠʯ ï ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʠʠ (PhD) ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ 

ʥʘʫʢʘʤ, ʠ.ʦ. ʜʦʮʝʥʪʘ, ʊʘʰʢʝʥʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ; 

ʅʫʨʤʫʭʘʤʤʘʜʦʚʘ ʅʠʣʶʬʘʨ ʅʫʨʠʜʜʠʥʦʚʥʘ ï ʩʪʫʜʝʥʪ, ʊʘʰʢʝʥʪʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ. 
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ʈɸɿʈɸɹʆʊʂɸ ʉʊɽʅɼɸ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆʁ ʉʀʉʊɽʄʓ 

ɼʀʉʇɽʊʏɽʈʀɿɸʎʀʀ ʕʅɽʈɻɽʊʀʏɽʉʂʀʍ ʆʊʍʆɼʆɺ 

ʂʘʪʢʦʚ ɸ. ʖ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʪ.ʥ, ʧʨʦʬ., ʐʚʘʨʮʙʫʨʛ ʃ. ʕ. 

ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ ʠ ʧʨʠʤʝʥʷʝʤʦʝ ʚ ʥʠʭ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

ʇʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʠ ʩʦʙʨʘʥ ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʡ ʩʪʝʥʜ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ 

ʜʘʪʯʠʢʦʚ ʢʦʥʪʨʦʣʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ ʜʣʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʚ ʛʦʪʦʚʳʝ 

ɸʉʋ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʦʪʭʦʜʳ, ʥʠʟʢʦʫʨʦʚʥʝʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

 

ʅʘ ʣʶʙʦʤ ʩʦʚʨʝʤʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʠʤʝʥʷʶʪʩʷ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʥʘʟʳʚʘʶʪʩʷ SCADA (ʦʪ ʘʥʛʣ. supervisory control  

and data acquisition). ʀʭ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʧʦʜʩʠʩʪʝʤ, ʥʘʧʨʠʤʝʨ, ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʝʤ, 

ʦʪʦʧʣʝʥʠʷ, ʚʝʥʪʠʣʷʮʠʠ ʠ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ, ʦʭʨʘʥʥʦ-ʪʨʝʚʦʞʥʦʡ 

ʩʠʛʥʘʣʠʟʘʮʠʠ. ɺʩʝ ʦʥʠ ʠʛʨʘʶʪ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʚʳʩʦʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʦʣʦʛʠʯʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʯʝʛʦ ʧʝʨʩʦʥʘʣʘ. 

ʅʘ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤʠ ʠ ʚʨʝʜʥʳʤʠ ʜʣʷ 

ʨʘʙʦʪʥʠʢʘ ʷʚʣʷʶʪʩʷ ʤʝʪʘʣʣʦʦʙʨʘʙʘʪʳʚʘʶʱʠʝ ʮʝʭʘ, ʧʦʩʢʦʣʴʢʫ ʩʪʘʥʦʯʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʢʦʤʧʣʝʢʩʥʳʤ ʦʙʨʘʟʦʤ ʚ ʚʠʜʝ 

ʨʘʟʣʠʯʥʳʭ ʦʪʭʦʜʦʚ: ʪʚʸʨʜʳʭ ï ʩʪʨʫʞʢʘ, ʧʳʣʴ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ï 

ʪʝʤʧʝʨʘʪʫʨʥʳʝ, ʰʫʤʦʚʳʝ, ʚʠʙʨʘʮʠʦʥʥʳʝ [3]. 

ʉʦʛʣʘʩʥʦ ʥʦʨʤʘʪʠʚʥʦʤʫ ʘʢʪʫ ʉʇ 77.13330.2016 (ʘʢʪʫʘʣʠʟʘʮʠʷ ʉʅʠʇ 

3.05.07-85) [5] ʮʝʭʦʚʳʝ ʟʜʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʩʣʝʜʫʝʪ ʦʩʥʘʱʘʪʴ ʩʠʩʪʝʤʘʤʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʣʷ ʢʦʥʪʨʦʣʷ ʧʘʨʘʤʝʪʨʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʪʝʤʧʝʨʘʪʫʨʘ, 

ʚʠʙʨʘʮʠʠ, ʜʘʚʣʝʥʠʝ ʚ ʩʠʩʪʝʤʘʭ ʠ ʪ.ʜ. ʇʦʩʢʦʣʴʢʫ ʜʘʥʥʳʡ ʜʦʢʫʤʝʥʪ ʥʝʩʝʪ ʣʠʰʴ 

ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʪʦ ʯʘʩʪʦ ʠʤ ʧʨʝʥʝʙʨʝʛʘʶʪ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʦʨʘʙʦʪʢʠ ʦʪʜʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʦʙʥʳʭ 

ʩʠʩʪʝʤ. 

ʅʘʤʠ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʦʧʘʩʥʳʭ ʠ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʚʨʝʜʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʛʦʪʦʚʳʡ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʚ ʛʦʪʦʚʳʝ ʩʠʩʪʝʤʳ 

ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ. ʇʦʩʢʦʣʴʢʫ ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʩʦʛʣʘʩʥʦ ɻʆʉʊ ʈ 

71765-2024 [1] ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʩʠʩʪʝʤʳ ɸʉʋ ʊʇ (ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ) ʩ ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʚ 

SCADA. 
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ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʩʭʝʤʫ ɸʉʋ ʊʇ, ʧʦʢʘʟʘʥʥʫʶ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʅʘ ʩʭʝʤʝ ʦʪʦʙʨʘʞʝʥʳ ʚʩʝ ʫʨʦʚʥʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ [2, 4]: 

1. ʅʠʞʥʠʡ ʫʨʦʚʝʥʴ ï ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʜʘʪʯʠʢʠ ʨʘʟʣʠʯʥʳʭ 

ʪʠʧʦʚ ʧʨʠʸʤʘ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʥʘ ʩʭʝʤʝ ʦʪʦʙʨʘʞʝʥʳ ʚ ʚʠʜʝ ʚʝʥʪʠʣʷʪʦʨʦʚ 

(ʢʦʥʜʠʮʠʦʥʝʨʦʚ) ɺ1-3, ʵʣʝʤʝʥʪʦʚ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʆ4-6. 

2. ʉʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ï ʰʢʘʬʳ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ (ʑɼ), ʩʦʩʪʦʷʪ ʠʟ 

ʫʩʪʨʦʡʩʪʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʧʦ ʪʠʧʫ ʰʣʶʟʦʚ, ʮʘʧ ʠ ʪ.ʜ., 

ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʣʦʛʠʯʝʩʢʠʭ ʢʦʥʪʨʦʣʣʝʨʦʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʠʛʥʘʣʘ. 

3. ɺʝʨʭʥʠʡ ʫʨʦʚʝʥʴ ï ʧʨʦʤʳʰʣʝʥʥʳʝ ʵʚʤ (ʉʝʨʚʝʨ ɸʉʋ), ʧʦʟʚʦʣʷʶʱʠʝ 

ʩʦʙʠʨʘʪʴ ʜʘʥʥʳʝ ʧʦ ʩʠʛʥʘʣʴʥʳʤ ʣʠʥʠʷʤ ʩʦ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ ʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ (ɸʈʄ) ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ 

ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ. 

 

 
ʈʠʩ. 1. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ɸʉʋ ʊʇ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ 

 

ʅʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤʠ ʜʣʷ ʨʘʙʦʪʥʠʢʘ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʷʚʣʷʝʪʩʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʦʪʭʦʜʳ, ʪ.ʢ. ʦʥʠ ʷʚʣʷʶʪʩʷ ʥʝʦʩʷʟʘʝʤʳʤʠ ʠ 

ʥʝʚʠʜʠʤʳʤʠ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʛʣʘʟʘ ʙʝʟ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʧʨʠʙʦʨʦʚ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʪʝʧʣʦʚʳʭ, ʰʫʤʦʚʳʭ ʠ ʚʠʙʨʘʮʠʦʥʥʳʭ ʦʪʭʦʜʦʚ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʤʳʰʣʝʥʥʳʝ ʜʘʪʯʠʢʠ ʩ ʜʠʩʢʨʝʪʥʳʤ ʚʳʭʦʜʦʤ 

ʪʠʧʘ ʩʫʭʦʡ ʢʦʥʪʘʢʪ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ ʠʥʪʝʛʨʘʮʠʠ ʚ ʫʞʝ ʛʦʪʦʚʫʶ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ. 
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ʊʘʢʠʤʠ ʜʘʪʯʠʢʘʤʠ ʷʚʣʷʶʪʩʷ: 

¶ ʈʝʣʝʡʥʳʝ ʜʘʪʯʠʢʠ, ʤʝʭʘʥʠʯʝʩʢʠ ʨʘʟʤʳʢʘʶʱʠʝʩʷ (ʠʣʠ 

ʟʘʤʳʢʘʶʱʠʝʩʷ) ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ. 

¶ ʊʨʘʥʟʠʩʪʦʨʥʳʝ ʜʘʪʯʠʢʠ, ʧʝʨʝʢʣʶʯʘʶʱʠʝ ʪʨʘʥʟʠʩʪʦʨʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʫʨʦʚʥʷ. 

¶ ʇʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʝ, ʧʝʨʝʜʘʶʱʠʝ ʩʠʛʥʘʣ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ 
ʜʝʬʦʨʤʘʮʠʠ ʢʨʠʩʪʘʣʣʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʵʪʘʣʦʥʥʳʤ ʟʥʘʯʝʥʠʝʤ. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʦʙʝʨʝʤ ʩʪʝʥʜ ʩ ʫʯʝʪʦʤ ʚʩʝʭ ʫʨʦʚʥʝʡ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ: ʚ ʢʘʯʝʩʪʚʝ ʜʘʪʯʠʢʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʨʦʚʥʝʡ ʦʪʭʦʜʦʚ 

ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʘʚʪʦʤʘʪʦʤ ʢʦʥʪʨʦʣʷ ʚʭʦʜʥʦʛʦ ʧʠʪʘʥʠʷ ʪʠʧʘ Chint, ʢʦʪʦʨʳʡ 

ʙʫʜʝʪ ʠʤʠʪʠʨʦʚʘʪʴ ʩʫʭʦʡ ʢʦʥʪʘʢʪ ʥʘ ʚʭʦʜʝ ʚ ʩʠʩʪʝʤʫ. ɼʣʷ ʩʙʦʨʘ ʠ ʧʝʨʝʜʘʯʠ 

ʩʠʛʥʘʣʘ ʥʘ ʩʨʝʜʥʝʤ ʫʨʦʚʥʝ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʤ ʣʦʛʠʯʝʩʢʠʤ 

ʢʦʥʪʨʦʣʣʝʨʦʤ (ʇʃʂ), ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ONI-PLR-18R00. ɺʳʚʦʜʠʪʴ ʧʦʣʫʯʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʥʘ ʚʝʨʭʥʠʡ ʫʨʦʚʝʥʴ ʙʫʜʝʤ ʧʨʠ ʧʦʤʦʱʠ HMI ʧʘʥʝʣʠ ʦʧʝʨʘʪʦʨʘ ʩ 

ʟʘʛʨʫʞʝʥʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ, ʜʫʙʣʠʨʫʶʱʠʤ ʠʥʪʝʨʬʝʡʩ SCADA ʧʨʦʝʢʪʘ. 

 

 
ʈʠʩ. 2. ʀʥʪʝʨʬʝʡʩ ʧʘʥʝʣʠ ʦʧʝʨʘʪʦʨʘ 

 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥ ʠʥʪʝʨʬʝʡʩ HMI ʧʨʦʝʢʪʘ ʧʘʥʝʣʠ ʦʧʝʨʘʪʦʨʘ. ɼʣʷ 

ʠʤʠʪʘʮʠʠ ʠʩʪʦʯʥʠʢʦʚ ʙʳʣʠ, ʢʘʢ ʧʨʠʤʝʨ, ʚʳʙʨʘʥʳ ʥʘʠʙʦʣʝʝ çʰʫʤʥʳʝè ʪʦʯʢʠ 

ʪʦʢʘʨʥʦ-ʚʠʥʪʦʨʝʟʥʦʛʦ ʩʪʘʥʢʘ: ʰʧʠʥʜʝʣʴʥʳʡ ʫʟʝʣ, ʧʨʠʚʦʜ ʧʦʜʘʯʠ, ʩʫʧʧʦʨʪ, 

ʨʝʟʮʝʜʝʨʞʘʪʝʣʴ ʠ ʛʣʘʚʥʳʡ ʧʨʠʚʦʜ ʧʦʜʘʯʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. ɺ ʚʠʜʝ 

ʟʝʣʝʥʳʤ ʣʘʤʧʦʯʝʢ ʦʬʦʨʤʣʝʥʳ ʠʥʜʠʢʘʪʦʨʳ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ, ʧʨʠ 

ʜʦʩʪʠʞʝʥʠʠ ʧʨʝʜʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʠʭ ʮʚʝʪ ʤʝʥʷʝʪʩʷ ʥʘ ʢʨʘʩʥʳʡ. ʇʝʨʝʜʘʯʘ 

ʜʘʥʥʳʭ ʥʘ ʚʝʨʭʥʠʡ ʫʨʦʚʝʥʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʧʨʦʪʦʢʦʣʫ Modbus TCP. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʦʢʘʟʘʥʘ ʨʘʙʦʪʘ ʩʪʝʥʜʘ ʚ ʩʦʙʨʘʥʥʦʤ ʚʠʜʝ. ɿʘ ʩʯʝʪ 

ʚʢʣʶʯʝʥʠʷ Chint ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʥʘ ʧʣʢ ʧʨʠʰʸʣ ʩʠʛʥʘʣ ʦʙ ʦʧʘʩʥʦʤ ʫʨʦʚʥʝ 

ʰʫʤʘ ʚ ʪʦʯʢʝ 1 ï ʥʘ ʧʘʥʝʣʠ ʦʧʝʨʘʪʦʨʘ ʦʥʘ ʦʙʦʟʥʘʯʝʥʘ ʢʘʢ ʰʧʠʥʜʝʣʴʥʳʡ ʫʟʝʣ. 
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ʈʠʩ. 3. ʀʥʪʝʨʬʝʡʩ HMI ʧʘʥʝʣʠ ʦʧʝʨʘʪʦʨʘ 

 

ɼʘʥʥʳʡ ʩʪʝʥʜ ʧʦʢʘʟʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʝ ʧʦʜʦʙʥʦʡ ʩʭʝʤʳ 

ʧʦʜʢʣʶʯʝʥʠʷ ʜʘʪʯʠʢʦʚ ʢʦʥʪʨʦʣʷ ʜʣʷ ʠʥʪʝʛʨʘʮʠʠ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɻʆʉʊ ʈ 71765-2024. ʋʩʪʨʦʡʩʪʚʘ ʯʠʩʣʦʚʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ʊʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʤʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ. ï ɺʚʝʜ. 2025-01-01. ï 

ʄ.: ʉʪʘʥʜʘʨʪʠʥʬʦʨʤ, 2024. ï VII, 32 ʩ.  

2. ʀʚʘʥʦʚʘ ʅ.ɸ., ʈʷʙʦʚ ʉ.ɸ., ʂʫʣʠʟʘʜʝ ɼ.ʀ. ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ 

ʵʢʦʣʦʛʠʯʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʤʝʭʘʥʦʦʙʨʘʙʦʪʢʠ // ɺʝʩʪʥʠʢ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. ï 2021. ï ˉ 5. ï ʉ. 45ï52. 

3. ʈʷʙʦʚ ʉ.ɸ., ʀʚʘʥʦʚʘ ʅ.ɸ. ʄʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ // 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ï 2022. ï ˉ 8. ï ʉ. 18ï24. 

4. ʉʇ 77.13330.2016. ɸʚʪʦʤʘʪʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ ʧʦʞʘʨʦʪʫʰʝʥʠʷ ʠ 

ʩʠʛʥʘʣʠʟʘʮʠʠ. ɸʢʪʫʘʣʠʟʠʨʦʚʘʥʥʘʷ ʨʝʜʘʢʮʠʷ ʉʅʠʇ 3.05.07-85 / 

ʄʠʥʩʪʨʦʡ ʈʦʩʩʠʠ. ï ʄ.: ʉʪʘʥʜʘʨʪʠʥʬʦʨʤ, 2016. ï 56 ʩ. 

5. ʐʚʘʨʮʙʫʨʛ ʃ.ʕ. ʕʚʦʣʶʮʠʷ ʩʠʩʪʝʤ ʏʇʋ ʠ ʫʨʦʚʥʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ï ʄ.: 

ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 2023. ï 215 ʩ.  

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʝ: 

ʂʘʪʢʦʚ ɸʣʝʢʩʘʥʜʨ ʖʨʴʝʚʠʯ ï ʘʩʧʠʨʘʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ 

çʉʊɸʅʂʀʅè. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ʐʚʘʨʮʙʫʨʛ ʃʝʦʥʠʜ ʕʬʨʘʠʤʦʚʠʯ ï ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶʱʠʡ 

ʢʘʬʝʜʨʦʡ ʀʅʕɹ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè. 
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ʈɸɿʈɸɹʆʊʂɸ ʇʈʆɻʈɸʄʄʅʆɻʆ ʂʆʄʇʃɽʂʉɸ ʆʇɽʈɸʊʀɺʅʆɻʆ 

ʂʆʅʊʈʆʃʗ ʀ ʀʅʌʆʈʄʀʈʆɺɸʅʀʗ ʆ ʇʈɽɺʓʐɽʅʀʀ 

ʅʆʈʄɸʊʀɺʅʓʍ ɿʅɸʏɽʅʀʁ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʇɸʈɸʄɽʊʈʆɺ 

ʂʦʣʧʘʢʦʚʘ ɸ. ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ʀʚʘʥʦʚʘ ʅ. ɸ. 

ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ 

ʧʘʨʘʤʝʪʨʘʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʧʦʞʘʨʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʞʘʨʳ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʧʨʦʠʟʚʦʜʩʪʚʦ, 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ, ʦʙʣʘʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʤʝʩʩʝʥʜʞʝʨʳ. 

 

ʇʦʞʘʨ ï ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʧʨʦʮʝʩʩ ʛʦʨʝʥʠʷ, ʢʦʪʦʨʳʡ ʧʨʠʯʠʥʷʝʪ 

ʤʘʪʝʨʠʘʣʴʥʳʡ, ʤʦʨʘʣʴʥʳʡ ʠ ʬʠʟʠʯʝʩʢʠʡ ʫʱʝʨʙ, ʩʦʟʜʘʝʪ ʦʧʘʩʥʦʩʪʴ ʜʣʷ 

ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ ʠ ʧʨʠʥʦʩʠʪ ʟʘ ʩʦʙʦʡ ʨʷʜ ʨʘʟʨʫʰʝʥʠʡ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʇʨʦʮʝʩʩ ʛʦʨʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʪʨʝʤʠʪʝʣʴʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʧʣʘʤʝʥʠ, 

ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʪʝʧʣʦʚʦʡ ʥʘʛʨʫʟʢʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʚʳʜʝʣʝʥʠʷ ʪʦʢʩʠʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ. 

ʇʦʞʘʨ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ: 

1. ɺʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ (ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʠʤʝʶʪʩʷ 

ʟʘʧʘʩʳ ʩʳʨʴʷ, ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʫʧʘʢʦʚʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʨʘʟʣʠʯʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʦʪʭʦʜʦʚ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʳʩʪʨʦʤʫ ʨʘʟʚʠʪʠʶ 

ʧʦʞʘʨʘ). 

2. ʈʘʟʥʦʦʙʨʘʟʠʝ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʝʮʠʬʠʢʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʠ ʝʛʦ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʪʦʧʣʠʚʘ, ʞʠʜʢʦʩʪʝʡ 

ʠ ʛʘʟʦʚ, ʭʨʘʥʷʱʠʭʩʷ ʚ ʙʘʣʣʦʥʘʭ ʧʦʜ ʠʟʙʳʪʦʯʥʳʤ ʜʘʚʣʝʥʠʝʤ, ʯʪʦ ʫʩʣʦʞʥʷʝʪ 

ʧʨʦʮʝʩʩ ʪʫʰʝʥʠʷ ʚʦʟʛʦʨʘʥʠʷ ʠ ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʚʟʨʳʚʘ). 

3. ɹʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʣʘʤʝʥʠ. 

4. ʆʧʘʩʥʦʩʪʴ ʚʟʨʳʚʦʚ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ, ʦʧʘʩʥʳʭ 

ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ. 

ʇʨʦʮʝʩʩ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʳʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʛʨʘʬʠʢʘ. ɼʘʥʥʳʡ ʛʨʘʬʠʢ ʙʫʜʝʪ 

ʧʦʢʘʟʳʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʦʞʘʨʘ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩ 

ʤʦʤʝʥʪʘ ʝʛʦ ʟʘʨʦʞʜʝʥʠʷ ʜʦ ʧʦʣʥʦʡ ʣʠʢʚʠʜʘʮʠʠ. ʈʘʟʣʠʯʘʶʪ ʪʨʠ ʦʩʥʦʚʥʳʭ 

ʧʝʨʠʦʜʘ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ: 

1. ʉʚʦʙʦʜʥʦʝ ʨʘʟʚʠʪʠʝ ï ʤʦʤʝʥʪ ʦʪ ʥʘʯʘʣʘ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ ʜʦ ʧʨʠʥʷʪʠʷ 

ʥʘʯʘʣʴʥʳʭ ʤʝʨ ʝʛʦ ʪʫʰʝʥʠʷ. 
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2. ʃʦʢʘʣʠʟʘʮʠʷ ï ʨʘʟʚʠʪʠʝ ʧʦʞʘʨʘ ʜʦ ʤʦʤʝʥʪʘ ʦʛʨʘʥʠʯʝʥʠʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦ ʧʣʦʱʘʜʠ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʤʠ ʩʠʣʘʤʠ. 

3. ʃʠʢʚʠʜʘʮʠʷ ʧʦʞʘʨʘ. 

ɻʨʘʬʠʢ ʩʪʨʦʠʪʩʷ ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʛʜʝ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ 

ʦʪʢʣʘʜʳʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʧʣʦʱʘʜʠ ʧʦʞʘʨʘ ʠ ʪʫʰʝʥʠʷ, ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ 

ʦʪʢʣʘʜʳʚʘʝʪʩʷ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ (ʨʠʩ. 1). 

 

 
ʈʠʩ. 1. ʋʩʨʝʜʥʝʥʥʳʡ ʛʨʘʬʠʢ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ 

 

ʆʧʠʨʘʷʩʴ ʥʘ ʩʪʘʪʠʩʪʠʢʫ ʄʏʉ ʈʦʩʩʠʠ ʟʘ 12 ʤʝʩʷʮʝʚ 2024 ʛʦʜʘ ʧʨʦʠʟʦʰʣʦ 

347 210 ʧʦʞʘʨʦʚ, ʦʙʱʠʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʫʱʝʨʙ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʣ 18,1 ʤʣʨʜ. 

ʨʫʙʣʝʡ (ʨʠʩ. 2). 

 

 

ʈʠʩ. 2. ʉʪʘʪʠʩʪʠʢʘ ʄʏʉ ʈʦʩʩʠʠ ʟʘ 2024 ʛʦʜ 
 

ʇʦʵʪʦʤʫ ʚʦʧʨʦʩ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʘʩʧʝʢʪʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʶʙʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʙʫʜʴ ʪʦ ʣʘʢʦʢʨʘʩʦʯʥʳʡ ʟʘʚʦʜ ʠʣʠ ʞʝ ʦʬʠʩ ʶʨʠʜʠʯʝʩʢʦʡ 

ʢʦʥʪʦʨʳ. 
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ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ 

ʦʧʝʨʘʪʦʨʘ ʦ ʧʨʝʚʳʰʝʥʠʠ ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʤʦʞʝʪ ʩʪʘʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʮʝʥʢʠ ʧʦʞʘʨʥʦʡ 

ʦʧʘʩʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʇʨʝʜʣʘʛʘʝʤʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʠʥʩʪʨʫʤʝʥʪ ʢʦʥʪʨʦʣʷ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʧʦʤʝʱʝʥʠʡ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʦʙʲʝʢʪʝ. ʆʥʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʚʳʷʚʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʫʩʣʦʚʠʡ ʨʘʙʦʯʝʡ ʩʨʝʜʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʧʦʞʘʨʘ, ʠ ʥʝʤʝʜʣʝʥʥʦʛʦ ʦʧʦʚʝʱʝʥʠʷ ʦʧʝʨʘʪʦʨʘ ʦ ʜʘʥʥʦʡ 

ʫʛʨʦʟʝ. 

ʉʪʨʫʢʪʫʨʘ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʠ ʦʩʥʦʚʥʳʭ ʵʪʘʧʘ (ʨʠʩ. 3). 

 

 
ʈʠʩ. 3. ʉʪʨʫʢʪʫʨʘ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʦʩʥʦʚʘʥ ʥʘ ʮʠʢʣʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ (ʨʠʩ. 4). 

 

 

ʈʠʩ. 4. ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 
 

ʉʙʦʨ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʜʘʪʯʠʢʦʚ ʢʦʥʪʨʦʣʷ 

ʧʘʨʘʤʝʪʨʦʚ ʤʠʢʨʦʢʣʠʤʘʪʘ, ʪʘʢʠʭ ʢʘʢ ʫʩʪʨʦʡʩʪʚʦ ʪʠʧʘ MagicAir. ʕʪʠ ʜʘʪʯʠʢʠ 

ʬʠʢʩʠʨʫʶʪ ʚʘʞʥʝʡʰʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ: 

1. ʊʝʤʧʝʨʘʪʫʨʫ ʚʦʟʜʫʭʘ; 

2. ʂʦʥʮʝʥʪʨʘʮʠʶ ʚʨʝʜʥʳʭ ʛʘʟʦʚ ʠ ʧʨʠʤʝʩʝʡ. 
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ʉʦʙʨʘʥʥʳʝ ʜʘʥʥʳʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤʫ ʘʥʘʣʠʟʫ. ɸʣʛʦʨʠʪʤʳ 

ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʬʘʢʪʦʨʳ ʨʠʩʢʘ, ʩʧʦʩʦʙʥʳʝ ʧʨʠʚʝʩʪʠ ʢ 

ʚʦʟʛʦʨʘʥʠʶ: 

1. ʈʝʟʢʠʡ ʨʦʩʪ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ; 

2. ʇʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚʝʱʝʩʪʚ; 

3. ʀʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʨʘʙʦʯʝʡ ʟʦʥʳ. 

ɽʩʣʠ ʩʠʩʪʝʤʘ ʨʘʩʧʦʟʥʘʝʪ ʧʨʝʚʳʰʝʥʠʝ ʜʦʧʫʩʪʠʤʳʭ ʫʨʦʚʥʝʡ ʢʘʢʦʛʦ-ʣʠʙʦ ʠʟ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʪʦ ʬʦʨʤʠʨʫʝʪʩʷ ʫʚʝʜʦʤʣʝʥʠʝ ʠ ʧʝʨʝʜʘʝʪʩʷ 

ʦʪʚʝʪʩʪʚʝʥʥʦʤʫ ʣʠʮʫ ʥʘ ʨʘʙʦʯʠʡ ʢʦʤʧʴʶʪʝʨ ʠ ʜʫʙʣʠʨʫʝʪʩʷ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʳʡ 

ʠʥʪʝʨʬʝʡʩ ï ʯʘʪ-ʙʦʪ Telegram. ʇʦʣʫʯʝʥʥʦʝ ʫʚʝʜʦʤʣʝʥʠʝ ʯʸʪʢʦ ʠʥʬʦʨʤʠʨʫʝʪ ʦ 

ʭʘʨʘʢʪʝʨʝ ʚʦʟʥʠʢʰʝʡ ʫʛʨʦʟʳ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠ ʟʥʘʯʠʤʦʩʪʴ ʩʠʩʪʝʤʳ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʘ ʩ ʨʘʟʚʠʪʠʝʤ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʨʘʩʰʠʨʝʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʪʝʭʥʦʛʝʥʥʳʭ ʨʠʩʢʦʚ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʩʨʝʜʩʪʚʘ 

ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʟʘʱʠʪʳ, ʦʩʥʦʚʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʤʦʥʠʪʦʨʠʥʛʝ 

ʧʣʘʤʝʥʠ, ʜʳʤʘ ʠ ʫʚʝʣʠʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘ ʩʯʝʪ ʫʞʝ ʧʨʦʠʟʦʰʝʜʰʝʛʦ 

ʚʦʟʛʦʨʘʥʠʷ. ʇʦʵʪʦʤʫ ʦʥʠ ʦʢʘʟʳʚʘʶʪ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʵʬʬʝʢʪʠʚʥʳʤʠ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʦʟʛʦʨʘʥʠʷ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ. ʇʦʵʪʦʤʫ ʩʠʩʪʝʤʘ ʜʘʥʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʢʘʢ ʨʘʟ-ʪʘʢʠ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʵʪʦʛʦ 

ʥʝʜʦʩʪʘʪʢʘ. ʇʦ ʤʠʤʦ ʵʪʦʛʦ, ʠʥʪʝʛʨʘʮʠʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʤʠ 

ʧʣʘʪʬʦʨʤʘʤʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʜʦʙʩʪʚʦ ʠ ʧʨʦʩʪʦʪʫ ʦʧʦʚʝʱʝʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʳʭ 

ʣʠʮ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ, ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʷ ʨʠʩʢ ʟʘʜʝʨʞʢʠ 

ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʜʘʥʥʫʶ ʫʛʨʦʟʫ. 

ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʘʢʪʫʘʣʴʥʘ ʢ ʚʥʝʜʨʝʥʠʶ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʠ 

ʢʘʪʝʛʦʨʠʨʦʚʘʥʥʳʭ ʦʙʲʝʢʪʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʠʩʪʝʤʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʣʠʮ ʩʧʦʩʦʙʥʘ 

ʧʨʝʜʫʧʨʝʜʠʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʧʦʞʘʨʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʠ ʩʥʠʟʠʪʴ ʨʠʩʢ 

ʦʪʨʘʚʣʝʥʠʷ ʨʘʙʦʪʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʡ ʪʦʢʩʠʯʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɸʥʘʣʠʟ ʦʙʩʪʘʥʦʚʢʠ ʩ ʧʦʞʘʨʘʤʠ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘ 12 ʤʝʩʷʮʝʚ 2024 ʛʦʜʘ. ï ʊʝʢʩʪ: ʵʣʝʢʪʨʦʥʥʳʡ // 

[ʩʘʡʪ] ï URL: https://raion.gorodperm.ru/upload/versions/15942/33865/ 

Analiz_obstanovki_s_pozharami_i_ih_posledstvijami_na_territorii_RF.pdf. 

2. ʇʦʩʪʨʦʝʥʠʝ ʩʦʚʤʝʱʝʥʥʦʛʦ ʛʨʘʬʠʢʘ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ ï ʊʝʢʩʪ: 

ʵʣʝʢʪʨʦʥʥʳʡ // [ʩʘʡʪ] ï URL: https://studfile.net/preview/12698994/page:6/. 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʘʭ: 

ʂʦʣʧʘʢʦʚʘ ɸʥʘʩʪʘʩʠʷ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʩʪʫʜʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ 

çʉʊɸʅʂʀʅè. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ʀʚʘʥʦʚʘ ʅʘʪʘʣʴʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ 

çʉʊɸʅʂʀʅè. 
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ʈʆʃʔ ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ ʀʅʊɽʃʃɽʂʊɸ ɺ ʇʈʆɻʅʆɿʀʈʆɺɸʅʀʀ 

ɸɺɸʈʀʁʅʓʍ ʉʀʊʋɸʎʀʁ ʅɸ ʇʈʆʀɿɺʆɼʉʊɺɽ 

ʀ ʇʈɽɼʆʊɺʈɸʑɽʅʀʀ ʕʂʆʃʆɻʀʏɽʉʂʀʍ ʂɸʊɸʉʊʈʆʌ 

ʇʘʚʣʦʚʘ ɽ. ɸ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ʀʚʘʥʦʚʘ ʅ. ɸ. 

ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʘʪʘʩʪʨʦʬ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʢʘʪʘʩʪʨʦʬʳ, 

ʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ. 

 

ʉʦʚʨʝʤʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʚʦʟʨʘʩʪʘʥʠʝʤ 

ʤʘʩʰʪʘʙʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʫʩʣʦʞʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʫʚʝʣʠʯʝʥʠʝʤ ʨʠʩʢʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ 

ʘʢʪʫʘʣʠʟʠʨʫʝʪʩʷ ʧʨʦʙʣʝʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʘʚʘʨʠʠ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʨʘʟʨʫʰʠʪʝʣʴʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʜʣʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʳʭ ʚʳʟʦʚʦʚ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠʦʙʨʝʪʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʧʦʩʦʙʥʳʭ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ, ʘʥʘʣʠʟʘ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ (ʀʀ) ʩʝʛʦʜʥʷ ʚʳʩʪʫʧʘʝʪ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʚ 

ʧʦʩʪʨʦʝʥʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʠʝ ʤʘʩʩʠʚʳ ʜʘʥʥʳʭ, ʚʳʷʚʣʷʪʴ ʩʢʨʳʪʳʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʩʮʝʥʘʨʠʠ ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʡ. 

ʇʨʦʙʣʝʤʘʪʠʢʘ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʘʪʘʩʪʨʦʬ 

ʇʨʦʤʳʰʣʝʥʥʳʝ ʘʚʘʨʠʠ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʢʘʪʘʩʪʨʦʬʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩʥʫʶ ʫʛʨʦʟʫ. ʀʩʪʦʨʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʯʝʣʦʚʝʯʝʩʪʚʘ ʩʦʜʝʨʞʠʪ ʤʥʦʞʝʩʪʚʦ ʧʨʠʤʝʨʦʚ ʧʦʜʦʙʥʳʭ ʩʦʙʳʪʠʡ: ʦʪ ʘʚʘʨʠʠ ʥʘ 

ʏʝʨʥʦʙʳʣʴʩʢʦʡ ɸʕʉ ʜʦ ʢʘʪʘʩʪʨʦʬʳ ʥʘ ʟʘʚʦʜʝ Union Carbide ʚ ɹʭʦʧʘʣʝ. 

ʂʘʞʜʘʷ ʠʟ ʥʠʭ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʠ 

ʧʨʝʜʩʢʘʟʘʥʠʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʧʦʧʨʘʚʠʤʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. ʇʦ ʩʪʘʪʠʩʪʠʢʝ, 

ʙʦʣʝʝ 60 % ʘʚʘʨʠʡ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʚʷʟʘʥʳ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ: 

ʦʰʠʙʢʘʤʠ ʧʝʨʩʦʥʘʣʘ, ʫʩʪʘʣʦʩʪʴʶ, ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʧʦʜʛʦʪʦʚʢʠ. ʆʢʦʣʦ 25 % 

ʩʣʫʯʘʝʚ ʚʳʟʚʘʥʳ ʪʝʭʥʠʯʝʩʢʠʤʠ ʥʝʠʩʧʨʘʚʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳʪʴ 

ʚʳʷʚʣʝʥʳ ʟʘʨʘʥʝʝ ʧʨʠ ʥʘʣʠʯʠʠ ʩʠʩʪʝʤ ʧʨʝʜʠʢʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ. ʆʩʪʘʚʰʠʝʩʷ 

15 % ʩʦʩʪʘʚʣʷʶʪ ʧʨʠʨʦʜʥʳʝ ʬʘʢʪʦʨʳ, ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʝ ʫʛʨʦʟʳ ʠ ʠʥʳʝ 

ʚʥʝʰʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʝʪ ʦʙʲʝʢʪʠʚʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʦʪ 

ʨʝʘʢʪʠʚʥʦʡ ʤʦʜʝʣʠ ʨʝʘʛʠʨʦʚʘʥʠʷ ʢ ʧʨʝʜʠʢʪʠʚʥʦʡ ʠ ʧʨʝʚʝʥʪʠʚʥʦʡ ʩʠʩʪʝʤʝ 

ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ. 

ɺʦʟʤʦʞʥʦʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʘʚʘʨʠʡ 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʷʜ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʵʬʬʝʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʟʘʜʘʯʘʭ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ: 

1) ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ (ML) ï ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʝʡ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʥʘ 

ʦʩʥʦʚʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦʙ ʘʚʘʨʠʷʭ, ʧʦʣʦʤʢʘʭ ʠ ʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

2) ɻʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ (DL) ï ʘʥʘʣʠʟ ʩʣʦʞʥʳʭ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʩʠʛʥʘʣʳ 

ʜʘʪʯʠʢʦʚ, ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʘʫʜʠʦʧʦʪʦʢʠ. 

3) Big Data Analytics ï ʠʥʪʝʛʨʘʮʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʪʳʩʷʯ ʠʩʪʦʯʥʠʢʦʚ, 

ʚʢʣʶʯʘʷ ʜʘʪʯʠʢʠ IoT, SCADA-ʩʠʩʪʝʤʳ ʠ ERP-ʧʣʘʪʬʦʨʤʳ. 

4) ʉʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ (DSS) ï ʚʳʜʘʯʘ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʦʧʝʨʘʪʦʨʘʤ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʠʥʠʮʠʠʨʦʚʘʥʠʝ ʘʚʘʨʠʡʥʳʭ ʧʨʦʪʦʢʦʣʦʚ. 

ʂʣʶʯʝʚʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ 

ʚʳʷʚʣʷʪʴ ʩʢʨʳʪʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʤʥʦʞʝʩʪʚʦʤ ʧʘʨʘʤʝʪʨʦʚ. ʅʘʧʨʠʤʝʨ, 

ʘʣʛʦʨʠʪʤʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʦʛʫʪ ʨʘʟʜʝʣʷʪʴ ʩʠʛʥʘʣʳ ʦʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ 

ʥʦʨʤʘʣʴʥʳʝ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʘʚʘʨʠʡʥʳʝ. 

ɻʣʫʙʦʢʠʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʩʧʦʩʦʙʥʳ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʠʜʝʦʧʦʪʦʢʠ ʠ 

ʚʳʷʚʣʷʪʴ ʤʘʣʝʡʰʠʝ ʦʪʢʣʦʥʝʥʠʷ ʚ ʨʘʙʦʪʝ ʤʝʭʘʥʠʟʤʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ 

ʦʙʨʘʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ (NLP) ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʪʯʝʪʳ 

ʧʝʨʩʦʥʘʣʘ ʠ ʚʳʷʚʣʷʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʨʠʩʢʠ ʝʱʝ ʜʦ ʠʭ ʬʦʨʤʘʣʠʟʘʮʠʠ ʚ 

ʦʪʯʝʪʥʳʭ ʩʠʩʪʝʤʘʭ. 

ɹʦʣʴʰʠʝ ʜʘʥʥʳʝ ʠ IoT ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʩʦʩʪʦʷʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʝʛʦ ʧʦʚʝʜʝʥʠʝ ʚ ʙʫʜʫʱʝʤ. 

ʇʨʝʜʦʪʚʨʘʱʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʘʪʘʩʪʨʦʬ ʩ ʧʦʤʦʱʴʶ ʀʀ 

ʆʩʦʙʘʷ ʨʦʣʴ ʀʀ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʘʪʘʩʪʨʦʬ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʙʨʦʩʘʤʠ, ʫʪʝʯʢʘʤʠ ʪʦʢʩʠʯʥʳʭ ʚʝʱʝʩʪʚ, ʟʘʛʨʷʟʥʝʥʠʝʤ ʚʦʜʦʝʤʦʚ 

ʠ ʧʦʯʚʳ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʝʜʠʢʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ ʧʦʟʚʦʣʷʝʪ ʟʘʨʘʥʝʝ ʚʳʷʚʣʷʪʴ 

ʪʝʥʜʝʥʮʠʠ, ʚʝʜʫʱʠʝ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʥʘʨʫʰʝʥʠʷʤ, ʠ ʦʧʝʨʘʪʠʚʥʦ ʧʨʠʥʠʤʘʪʴ 

ʤʝʨʳ. 

ʊʘʢ, ʩʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʟʜʫʭʘ, ʦʩʥʘʱʝʥʥʳʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ, ʩʧʦʩʦʙʥʳ ʥʝ ʪʦʣʴʢʦ ʬʠʢʩʠʨʦʚʘʪʴ 

ʢʦʥʮʝʥʪʨʘʮʠʶ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʥʦ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʭ ʜʘʣʴʥʝʡʰʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩ ʫʯʝʪʦʤ ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʪʨʘ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʚʣʘʞʥʦʩʪʠ. 

ɺ ʦʙʣʘʩʪʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʀʀ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʦʯʠʩʪʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʩʙʨʦʩʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʯʠʱʝʥʥʳʭ ʩʪʦʢʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʮʝʥʘʨʠʠ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ, ʨʘʩʧʨʝʜʝʣʷʷ 

ʨʝʩʫʨʩʳ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʫʱʝʨʙʘ. 
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ʇʨʠʤʝʨʳ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʇʨʠʤʝʨʳ ʚʥʝʜʨʝʥʠʷ ʀʀ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳ, ʦʥʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 

ʈʠʩ. 1. ʇʨʠʤʝʨʳ ʚʥʝʜʨʝʥʠʷ ʀʀ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʀʀ ʫʞʝ ʧʦʜʪʚʝʨʞʜʝʥʘ ʥʘ 

ʧʨʠʤʝʨʝ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʠ ʚʳʟʦʚʳ 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʧʝʯʘʪʣʷʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʀʀ, ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʩʚʷʟʘʥʦ ʩ 

ʨʷʜʦʤ ʪʨʫʜʥʦʩʪʝʡ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʧʨʦʙʣʝʤʘ ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ: ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʦʯʥʳʭ 

ʤʦʜʝʣʝʡ ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ʅʝ ʤʝʥʝʝ ʚʘʞʝʥ ʚʦʧʨʦʩ ʩʪʦʠʤʦʩʪʠ: ʚʥʝʜʨʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʚʣʦʞʝʥʠʡ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ.  

ʉʝʨʴʝʟʥʳʤ ʚʳʟʦʚʦʤ ʦʩʪʘʝʪʩʷ ʠ ʢʠʙʝʨʙʝʟʦʧʘʩʥʦʩʪʴ: ʮʠʬʨʦʚʠʟʘʮʠʷ ʫʚʝʣʠʯʠʚʘʝʪ 

ʨʠʩʢ ʭʘʢʝʨʩʢʠʭ ʘʪʘʢ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʘʨʘʣʠʟʦʚʘʪʴ ʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ. 
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ɺʤʝʩʪʝ ʩ ʪʝʤ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʠʤʝʥʝʥʠʷ ʀʀ ʦʛʨʦʤʥʳ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʚ 

ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʘʪ ʮʠʬʨʦʚʳʝ ʜʚʦʡʥʠʢʠ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʩʮʝʥʘʨʠʠ ʨʘʟʚʠʪʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʟʘʨʘʥʝʝ ʚʳʷʚʣʷʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʫʛʨʦʟʳ.  

ʂʨʦʤʝ ʪʦʛʦ, ʩʦʯʝʪʘʥʠʝ ʀʀ ʩ ʪʝʭʥʦʣʦʛʠʷʤʠ ʙʣʦʢʯʝʡʥ ʦʙʝʩʧʝʯʠʪ ʧʨʦʟʨʘʯʥʦʩʪʴ ʠ 

ʥʘʜʝʞʥʦʩʪʴ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʩʬʝʨʝ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɽʛʦ ʚʥʝʜʨʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʭʦʜʠʪʴ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʨʝʘʢʪʠʚʥʦʡ ʤʦʜʝʣʠ 

ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʘʚʘʨʠʠ ʢ ʧʨʦʘʢʪʠʚʥʦʡ, ʛʜʝ ʢʣʶʯʝʚʳʤ ʵʣʝʤʝʥʪʦʤ ʩʪʘʥʦʚʠʪʩʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʠʥʮʠʜʝʥʪʦʚ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʠʤʝʨʳ ʚʥʝʜʨʝʥʠʷ ʀʀ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʦʪ ʵʥʝʨʛʝʪʠʢʠ ʜʦ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʛʦ 

ʩʝʢʪʦʨʘ. 

ʆʜʥʘʢʦ ʫʩʧʝʰʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ ʪʨʝʙʫʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ: 

ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʡ ʟʘʱʠʪʳ ʜʘʥʥʳʭ, ʧʦʜʛʦʪʦʚʢʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʨʦʣʴ ʀʀ ʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʘʪʘʩʪʨʦʬ ʙʫʜʝʪ ʪʦʣʴʢʦ ʚʦʟʨʘʩʪʘʪʴ, 

ʩʧʦʩʦʙʩʪʚʫʷ ʧʝʨʝʭʦʜʫ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤʫ 

ʨʘʟʚʠʪʠʶ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɻʆʉʊ ʈ ʀʉʆ 45001-2020. ʉʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ ʠ 

ʦʭʨʘʥʳ ʟʜʦʨʦʚʴʷ. ʊʨʝʙʦʚʘʥʠʷ ʠ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʧʨʠʤʝʥʝʥʠʶ // ʉʇʉ 

çʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩè. 

2. ɻʆʉʊ 34.321-96. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʉʠʩʪʝʤʘ ʩʪʘʥʜʘʨʪʦʚ ʧʦ 

ʙʘʟʘʤ ʜʘʥʥʳʭ. ʕʪʘʣʦʥʥʘʷ ʤʦʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ // ʉʇʉ 

çʂʦʥʩʫʣʴʪʘʥʪʇʣʶʩè. 

 

ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʘʚʪʦʨʝ: 

ʇʘʚʣʦʚʘ ɽʢʘʪʝʨʠʥʘ ɸʥʜʨʝʝʚʥʘ ï ʩʪʫʜʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ  

çʉʊɸʅʂʀʅè. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ʀʚʘʥʦʚʘ ʅʘʪʘʣʴʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʌɻɸʆʋ ɺʆ çʄɻʊʋ  

çʉʊɸʅʂʀʅè. 

 

  



207 

˜˝˛˟˪˗ȭ25 )4%ȭ25 
 

ʇʆʄʆʑʔ ʀʉʂʋʉʊɺɽʅʅʆɻʆ ʀʅʊɽʃɽʂʊɸ ʇʈʀ ʈɸɹʆʊɽ 

ʉ ʅʆʈʄɸʊʀɺʅʓʄʀ ɼʆʂʋʄɽʅʊɸʄʀ 

ʉʚʠʨʝʧʦʚʘ ʉ. ɺ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ɻʚʦʟʜʢʦʚʘ ʉ. ʀ. 

ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʧʦʠʩʢʘ, ʘʥʘʣʠʟʘ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ 

ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʟʘʜʘʯʘʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʜʦʢʫʤʝʥʪʦʚ, ʚʳʷʚʣʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʡ ʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʘʢʪʫʘʣʴʥʦʩʪʠ ʥʦʨʤ. 

ʂʨʦʤʝ ʪʦʛʦ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʳ ʚʥʝʜʨʝʥʠʷ ʀʀ ʚ ʶʨʠʜʠʯʝʩʢʫʶ 

ʧʨʘʢʪʠʢʫ, ʘ ʪʘʢʞʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʨʠʩʢʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʦʰʠʙʢʠ ʚ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʥʦʨʤ, ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʧʨʦʟʨʘʯʥʦʩʪʴ ʘʣʛʦʨʠʪʤʦʚ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʵʢʩʧʝʨʪʥʦʛʦ ʢʦʥʪʨʦʣʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ, 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʘʥʘʣʠʟʘ. 

 

ɺʦʟʤʦʞʥʦʩʪʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʠʤʝʥʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʚ ʨʘʙʦʪʝ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʘʢʪʘʤʠ 

ʈʘʙʦʪʘ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ï ʦʩʥʦʚʘ ʶʨʠʜʠʯʝʩʢʦʡ   

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʆʜʥʘʢʦ ʨʘʩʪʫʱʠʡ ʦʙʲʝʤ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʝʛʦ ʧʦʩʪʦʷʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʠ ʩʣʦʞʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʜʝʣʘʶʪ 

ʨʫʯʥʦʡ ʘʥʘʣʠʟ ʙʦʣʝʝ ʪʨʫʜʦʝʤʢʠʤ ʠ ʧʦʜʚʝʨʞʝʥʥʳʤ ʦʰʠʙʢʘʤ. ʅʘ ʩʤʝʥʫ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʘʤ ʧʨʠʭʦʜʠʪ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʢʦʪʦʨʳʡ 

ʪʨʘʥʩʬʦʨʤʠʨʫʝʪ ʧʦʜʭʦʜ ʢ ʧʨʘʚʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʀʀ ʫʞʝ ʥʝ ʧʨʦʩʪʦ 

ʠʥʩʪʨʫʤʝʥʪ ʧʦʠʩʢʘ, ʘ ʧʦʣʥʦʮʝʥʥʳʡ ʘʩʩʠʩʪʝʥʪ, ʩʧʦʩʦʙʥʳʡ ʘʥʘʣʠʟʠʨʦʚʘʪʴ, 

ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠ ʜʘʞʝ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ. ɺ ʵʪʦʡ 

ʩʪʘʪʴʝ ʷ ʨʘʩʩʤʦʪʨʶ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʧʦʪʝʥʮʠʘʣ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʀʀ ʤʦʞʝʪ ʩʧʨʘʚʣʷʪʴʩʷ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʟʘʜʘʯʘʤʠ: 

ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʧʦʠʩʢ, ʧʦʠʩʢ ʧʦ ʩʤʳʩʣʫ, ʚʳʷʚʣʝʥʠʝ ʧʨʦʪʠʚʦʨʝʯʠʡ, 

ʩʨʘʚʥʠʪʝʣʴʥʦ-ʧʨʘʚʦʚʦʡ ʘʥʘʣʠʟ, ʤʦʥʠʪʦʨʠʥʛ ʧʦʧʨʘʚʦʢ, ʘʚʪʦʟʘʧʦʣʥʝʥʠʝ 

ʜʦʛʦʚʦʨʦʚ ʠ ʠʩʢʦʚ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʩʦʩʪʘʚʣʝʥʠʷ ʦʪʯʝʪʥʦʩʪʠ, ʧʦʩʪʨʦʝʥʠʝ 

ʛʨʘʬʠʢʦʚ ʚʟʘʠʤʦʩʚʷʟʝʡ. 

ʂ ʧʝʨʩʧʝʢʪʠʚʘʤ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʫʣʫʯʰʝʥʠʝ 

ʪʦʯʥʦʩʪʠ ʠ ʥʘʜʸʞʥʦʩʪʠ ʤʦʜʝʣʝʡ, ʠʥʪʝʛʨʘʮʠʷ ʀʀ-ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ 

ʧʨʘʚʦʪʚʦʨʯʝʩʢʠʡ ʠ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʨʘʟʨʘʙʦʪʢʘ ʥʦʨʤʘʪʠʚʥʦʡ 

ʙʘʟʳ, ʩʪʘʥʜʘʨʪʦʚ ʠ ʥʦʨʤ ʧʨʠʤʝʥʝʥʠʷ ʀʀ, ʧʦʚʳʰʝʥʠʝ ʦʪʢʨʳʪʦʩʪʠ ʠ ʫʯʘʩʪʠʷ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ, ʩʥʠʞʝʥʠʝ ʠʟʜʝʨʞʝʢ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʨʘʙʦʪʳ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʠ 

ʶʨʠʜʠʯʝʩʢʠʭ ʩʣʫʞʙ, ʙʦʨʴʙʘ ʩ ʧʨʘʚʦʚʳʤ ʠʥʬʦʰʫʤʦʤ. 
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ʆʛʨʘʥʠʯʝʥʠʷ ʠ ʨʠʩʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʧʝʯʘʪʣʷʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʩʣʝʧʦʝ ʜʦʚʝʨʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ 

ʠʥʪʝʣʣʝʢʪʫ ʚ ʩʬʝʨʝ ʧʨʘʚʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. 

ɺʘʞʥʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʀʀ ï ʵʪʦ ʩʣʦʞʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʩ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤʠ 

ʦʛʨʘʥʠʯʝʥʠʷʤʠ. ɽʛʦ ʧʨʠʤʝʥʝʥʠʝ ʩʦʧʨʷʞʝʥʦ ʩ ʨʷʜʦʤ ʪʝʭʥʠʯʝʩʢʠʭ, ʵʪʠʯʝʩʢʠʭ ʠ 

ʶʨʠʜʠʯʝʩʢʠʭ ʨʠʩʢʦʚ, ʠʛʥʦʨʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʥʝ ʪʦʣʴʢʦ ʩʚʦʜʠʪ ʥʘ ʥʝʪ ʚʩʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ, ʥʦ ʠ ʩʦʟʜʘʝʪ ʥʦʚʳʝ, ʧʦʨʦʡ ʙʦʣʝʝ ʩʝʨʴʝʟʥʳʝ, ʫʛʨʦʟʳ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ, ʪʦ ʝʩʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ, 

ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: ʧʨʦʙʣʝʤʫ ʢʦʥʪʝʢʩʪʘ ʠ çʟʜʨʘʚʦʛʦ ʩʤʳʩʣʘè, ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʠʩʪʠʥʥʦʤʫ ʶʨʠʜʠʯʝʩʢʦʤʫ ʪʦʣʢʦʚʘʥʠʶ ʠʟ-ʟʘ ʯʝʛʦ ʬʫʥʢʮʠʦʥʘʣ ʠʥʩʪʨʫʤʝʥʪʘ 

ʦʛʨʘʥʠʯʝʥ, ʧʨʦʙʣʝʤʫ GIGO (Garbage In, Garbage Out) ʠʟ ʢʦʪʦʨʦʡ ʚʳʪʝʢʘʝʪ 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʬʦʨʤʫʣʠʨʦʚʦʢ ʟʘʧʨʦʩʘ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʣʶʜʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʶʨʠʜʠʯʝʩʢʠʤʠ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʨʠʩʢʘʤʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝʣʴʟʷ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʥʘ ʢʦʛʦ ʙʫʜʝʪ ʚʦʟʣʦʞʝʥʘ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʦʰʠʙʢʫ, ʜʦʧʫʱʝʥʥʫʶ ʧʦ ʚʠʥʝ ʀʀ. 

ʉʣʦʞʥʳʝ ʥʝʡʨʦʩʝʪʝʚʳʝ ʤʦʜʝʣʠ ʯʘʩʪʦ ʥʝ ʤʦʛʫʪ ʦʙʲʷʩʥʠʪʴ ʧʦʯʝʤʫ ʦʥʠ ʧʨʠʰʣʠ ʢ 

ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʚʳʚʦʜʫ, ʵʪʦ ʥʘʟʳʚʘʝʪʩʷ ʵʬʬʝʢʪʦʤ ʯʝʨʥʦʛʦ ʷʱʠʢʘ, ʜʣʷ ʶʨʠʩʪʦʚ 

ʪʘʢʦʡ ʧʦʜʭʦʜ ʢʘʪʝʛʦʨʠʯʝʩʢʠ ʥʝ ʧʦʜʭʦʜʠʪ. ʊʘʢʞʝ ʚʦʟʥʠʢʘʝʪ ʨʠʩʢ ʯʨʝʟʤʝʨʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ ʤʦʞʝʪ ʧʦʚʣʝʯʴ ʟʘ ʩʦʙʦʡ ʦʪʩʫʪʩʪʚʠʝ ʥʘʚʳʢʦʚ 

ʛʣʫʙʦʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʤʳʰʣʝʥʠʷ ʫ ʙʫʜʫʱʠʭ ʨʘʙʦʪʥʠʢʦʚ. ʇʫʛʘʝʪ ʠ ʨʠʩʢ ʫʪʝʯʝʢ, 

ʢʨʘʞ ʢʦʤʤʝʨʯʝʩʢʦʡ ʪʘʡʥʳ ʠ ʢʠʙʝʨʘʪʘʢ, ʩ ʢʦʪʦʨʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤ 

ʶʨʠʜʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʥʝ ʩʧʨʘʚʠʪʴʩʷ. 

ʅʝ ʤʝʥʝʝ ʚʘʞʝʥ ʚʦʧʨʦʩ ʵʪʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʨʠʩʢʦʚ. ʀʟ-ʟʘ ʪʦʛʦ, ʯʪʦ 

ʦʙʫʯʝʥʠʝ ʤʦʜʝʣʝʡ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʜʘʥʥʳʭ, ʩʦʟʜʘʥʥʳʤʠ ʣʶʜʴʤʠ, ʤʦʞʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʠʩʢʘʞʝʥʠʝ ʧʦʥʷʪʠʡ, ʯʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʪʘʢʞʝ ʙʫʜʝʪ ʚʣʠʷʪʴ ʥʘ ʭʦʜ 

ʤʳʰʣʝʥʠʷ ʀʀ. ʋʛʣʫʙʠʪʴ ʥʝʨʘʚʝʥʩʪʚʦ ʚ ʜʦʩʪʫʧʝ ʢ ʧʨʘʚʦʩʫʜʠʶ ʤʦʞʝʪ 

ʜʦʩʪʫʧʥʦʩʪʴ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ çʮʠʬʨʦʚʦʡ ʨʘʟʨʳʚè. ɸ ʩʣʝʧʦʝ ʜʦʚʝʨʠʝ ʢ 

ʘʣʛʦʨʠʪʤʫ ʟʘʩʪʘʚʣʷʝʪ ʶʨʠʩʪʦʚ ʚʳʢʣʶʯʘʪʴ ʢʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʠ 

ʥʝʦʩʦʟʥʘʥʥʦ ʠʛʥʦʨʠʨʦʚʘʪʴ ʦʰʠʙʢʠ ʧʨʦʛʨʘʤʤʳ, ʯʪʦ ʟʘʤʝʜʣʷʝʪ ʨʘʟʚʠʪʠʝ 

ʩʠʩʪʝʤʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ ʀʀ ʚ ʧʨʘʚʦʚʫʶ ʩʬʝʨʫ ï ʵʪʦ ʥʝ ʧʫʪʴ ʢ ʟʘʤʝʥʝ 

ʶʨʠʩʪʦʚ, ʘ ʧʝʨʝʭʦʜ ʢ ʥʦʚʦʡ ʤʦʜʝʣʠ. ʀʀ ʜʦʣʞʝʥ ʚʳʩʪʫʧʘʪʴ ʚ ʨʦʣʠ ʤʦʱʥʦʛʦ 

ʘʩʩʠʩʪʝʥʪʘ, ʢʦʪʦʨʳʡ ʦʙʨʘʙʘʪʳʚʘʝʪ ʛʠʛʘʥʪʩʢʠʝ ʤʘʩʩʠʚʳ ʜʘʥʥʳʭ, ʚʳʷʚʣʷʝʪ 

ʧʘʪʪʝʨʥʳ ʠ ʦʩʚʦʙʦʞʜʘʝʪ ʚʨʝʤʷ ʶʨʠʩʪʘ ʜʣʷ ʩʘʤʦʡ ʩʣʦʞʥʦʡ ʠ ʪʚʦʨʯʝʩʢʦʡ 

ʨʘʙʦʪʳ: ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, ʫʙʝʞʜʝʥʠʷ, ʧʝʨʝʛʦʚʦʨʦʚ ʠ ʧʨʠʥʷʪʠʷ 

ʦʢʦʥʯʘʪʝʣʴʥʳʭ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʨʝʰʝʥʠʡ. ʆʩʦʟʥʘʥʠʝ ʵʪʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʨʠʩʢʦʚ 

ï ʧʝʨʚʳʡ ʠ ʥʝʦʙʭʦʜʠʤʳʡ ʰʘʛ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʝʟʦʧʘʩʥʳʭ, ʵʬʬʝʢʪʠʚʥʳʭ ʠ 

ʩʧʨʘʚʝʜʣʠʚʳʭ ʩʠʩʪʝʤ. 

ɿʘʜʘʯʠ, ʨʝʰʘʝʤʳʝ ʧʨʠ ʧʦʤʦʱʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 

ʂʦʤʧʘʥʠʠ, ʠʤʧʦʨʪʠʨʫʶʱʠʝ ʚ ɽʉ ʪʘʢʠʝ ʪʦʚʘʨʳ, ʢʘʢ ʩʦʷ, ʧʘʣʴʤʦʚʦʝ ʤʘʩʣʦ, 

ʜʨʝʚʝʩʠʥʘ, ʢʘʢʘʦ, ʢʦʬʝ ʠ ʛʦʚʷʜʠʥʘ, ʦʙʷʟʘʥʳ ʩʦʙʣʶʜʘʪʴ ʩʪʨʦʛʠʡ ɽʚʨʦʧʝʡʩʢʠʡ 

ʨʝʛʣʘʤʝʥʪ ʧʦ ʦʙʝʟʣʝʩʝʥʠʶ (EUDR). ʆʥ ʪʨʝʙʫʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ 

Due Diligence (ʜʦʣʞʥʦʡ ʦʩʤʦʪʨʠʪʝʣʴʥʦʩʪʠ), ʯʪʦ ʚʩʷ ʮʝʧʦʯʢʘ ʧʦʩʪʘʚʦʢ ʥʝ 

ʩʚʷʟʘʥʘ ʩ ʟʝʤʣʷʤʠ, ʧʦʜʚʝʨʛʰʠʤʠʩʷ ʦʙʝʟʣʝʩʝʥʠʶ ʧʦʩʣʝ 31 ʜʝʢʘʙʨʷ 2020 ʛʦʜʘ. 
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ʇʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʨʫʯʥʫʶ ʦʪʩʣʝʜʠʪʴ ʧʨʦʠʩʭʦʞʜʝʥʠʝ 

ʢʘʞʜʦʡ ʧʘʨʪʠʠ ʩʳʨʴʷ, ʩʦʧʦʩʪʘʚʠʪʴ ʝʛʦ ʩ ʢʘʨʪʘʤʠ ʚʳʨʫʙʦʢ ʠ ʧʦʩʪʦʷʥʥʦ 

ʦʙʥʦʚʣʷʶʱʠʤʠʩʷ ʥʦʨʤʘʪʠʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ï ʬʠʟʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ. 

ʇʨʠʩʫʪʩʪʚʫʝʪ ʨʠʩʢ ʦʰʠʙʢʠ, ʬʘʣʴʩʠʬʠʢʘʮʠʠ ʜʦʢʫʤʝʥʪʦʚ ʠ ʦʛʨʦʤʥʳʝ ʠʟʜʝʨʞʢʠ. 

ʈʝʰʝʥʠʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʀʀ: ʩʪʘʨʪʘʧʳ ʠ ʢʨʫʧʥʳʝ ʢʦʤʧʘʥʠʠ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʧʣʘʪʬʦʨʤʳ, ʢʦʪʦʨʳʝ ʢʦʤʙʠʥʠʨʫʶʪ ʥʝʩʢʦʣʴʢʦ ʪʝʭʥʦʣʦʛʠʡ ʀʀ 

ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ compliance: 

¶ ʂʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ (Computer Vision). 

ɸʣʛʦʨʠʪʤʳ ʘʥʘʣʠʟʠʨʫʶʪ ʩʧʫʪʥʠʢʦʚʳʝ ʩʥʠʤʢʠ (ʥʘʧʨʠʤʝʨ, ʩ Sentinel-2, 

Landsat) ʚ ʨʝʞʠʤʝ ʧʦʯʪʠ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʘ ʀʀ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʙʥʘʨʫʞʠʚʘʝʪ 

ʠʟʤʝʥʝʥʠʷ ʚ ʣʝʩʥʦʤ ʧʦʢʨʦʚʝ (ʚʳʨʫʙʢʠ, ʧʦʞʘʨʳ) ʠ ʧʨʠʚʷʟʳʚʘʝʪ ʠʭ ʢ 

ʢʦʥʢʨʝʪʥʳʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʢʦʦʨʜʠʥʘʪʘʤ. ʕʪʦ ʩʦʟʜʘʝʪ ʦʙʲʝʢʪʠʚʥʫʶ, 

ʥʝʧʦʜʢʫʧʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʦ ʩʦʩʪʦʷʥʠʠ ʣʝʩʦʚ. 

¶ ʆʙʨʘʙʦʪʢʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ (NLP). 

ɼʨʫʛʦʡ ʤʦʜʫʣʴ ʀʀ çʯʠʪʘʝʪè ʠ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪ ʪʝʢʩʪʳ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ 

(ʩʘʤ EUDR, ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʘʢʪʳ, ʥʘʮʠʦʥʘʣʴʥʳʝ ʟʘʢʦʥʳ ʩʪʨʘʥ-

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ). ʉʠʩʪʝʤʘ ʪʦʯʥʦ çʧʦʥʠʤʘʝʪè, ʢʘʢʠʝ ʠʤʝʥʥʦ ʪʨʝʙʦʚʘʥʠʷ 

ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʪʦʚʘʨʫ, ʠʟ ʢʘʢʦʡ ʩʪʨʘʥʳ, ʢʘʢʠʝ ʜʦʢʫʤʝʥʪʳ 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʨʘʪʴ ʠ ʦʬʦʨʤʠʪʴ. 

¶ ʉʚʷʟʳʚʘʥʠʝ ʜʘʥʥʳʭ ʠ ʚʝʨʠʬʠʢʘʮʠʷ. 

ʊʨʝʪʠʡ ʤʦʜʫʣʴ ʀʀ ʩʚʦʜʠʪ ʚʦʝʜʠʥʦ ʜʘʥʥʳʝ ʠʟ ʧʝʨʚʳʭ ʜʚʫʭ. ʆʥ ʙʝʨʝʪ 

ʟʘʷʚʣʝʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʬʝʨʤʳ ʠʣʠ ʧʣʘʥʪʘʮʠʠ ʦʪ ʧʦʩʪʘʚʱʠʢʘ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʩʚʝʨʷʝʪ ʠʭ ʩ ʜʘʥʥʳʤʠ ʩʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. ʇʦʩʣʝ 

ʩʠʩʪʝʤʘ ʛʝʥʝʨʠʨʫʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʦʪʯʝʪ ʦ ʨʠʩʢʘʭ: çʇʦʩʪʘʚʱʠʢ X ʠʟ ɹʨʘʟʠʣʠʠ 

ʟʘʷʚʣʷʝʪ, ʯʪʦ ʝʛʦ ʩʦʷ ʚʳʨʘʱʝʥʘ ʥʘ ʫʯʘʩʪʢʝ Y. ɼʘʥʥʳʝ ʩʧʫʪʥʠʢʦʚʦʛʦ ʘʥʘʣʠʟʘ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʥʝ ʙʳʣʦ ʦʙʝʟʣʝʩʝʥʠʷ ʧʦʩʣʝ 2020 ʛʦʜʘ. ʈʠʩʢ 

ʥʠʟʢʠʡè. ʀʣʠ ʥʘʦʙʦʨʦʪ: çʆʙʥʘʨʫʞʝʥʘ ʚʳʨʫʙʢʘ ʚ 2023 ʛʦʜʫ. ʎʝʧʦʯʢʘ ʧʦʩʪʘʚʦʢ 

ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ EUDR. ʊʨʝʙʫʝʪʩʷ ʩʨʦʯʥʘʷ ʧʨʦʚʝʨʢʘè. ʅʘ ʨʠʩʫʥʢʝ 1 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʧʨʠʤʝʥʝʥʠʷ ʀʀ. 

 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʧʨʠʤʝʥʝʥʠʷ ʀʀ 
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ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʘʙʣʠʮʘ ʩ ʧʨʠʤʝʨʘʤʠ ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʜʣʷ ʨʘʙʦʪʳ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʘʢʪʘʤʠ ʚ ʩʬʝʨʝ ʟʘʱʠʪʳ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʘ 1 

ʉʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʢʦʤʧʘʥʠʡ, ʧʨʠʤʝʥʷʶʱʠʭ ʀʀ ʜʣʷ ʨʘʙʦʪʳ ʩ ʜʦʢʫʤʝʥʪʘʮʠʝʡ 

ʅʘʟʚʘʥʠʝ ʢʦʤʧʘʥʠʠ ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʬʫʥʢʮʠʡ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ 

Satelligence ɸʥʘʣʠʟ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ 

ʦʙʝʟʣʝʩʝʥʠʷ ʠ ʩʦʙʣʶʜʝʥʠʷ EUDR. ʇʨʝʜʦʩʪʘʚʣʷʝʪ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʦʪʯʝʪʳ ʦ ʨʠʩʢʘʭ ʚ ʮʝʧʦʯʢʘʭ 

ʧʦʩʪʘʚʦʢ. 

Global Forest Watch 

(WRI) 

ʆʪʢʨʳʪʘʷ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʣʝʩʦʚ ʥʘ 

ʦʩʥʦʚʝ ʀʀ. ʇʨʝʜʦʩʪʘʚʣʷʝʪ ʢʘʨʪʳ ʠ ʜʘʥʥʳʝ ʜʣʷ 

ʧʨʦʚʝʨʢʠ ʩʦʙʣʶʜʝʥʠʷ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. 

IBM Environmental 

Intelligence Suite 

AI -ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʘʥʘʣʠʟʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʠʩʢʦʚ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ compliance-

ʦʪʯʝʪʥʦʩʪʠ. 

SustainLab 

(Microsoft) 

ʀʩʧʦʣʴʟʫʝʪ ʀʀ ʠ ʩʧʫʪʥʠʢʦʚʳʝ ʜʘʥʥʳʝ ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʮʝʥʢʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ. 

Trase.earth ʇʣʘʪʬʦʨʤʘ, ʠʩʧʦʣʴʟʫʶʱʘʷ ʀʀ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ 

ʮʝʧʦʯʝʢ ʧʦʩʪʘʚʦʢ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ ʠ 

ʚʳʷʚʣʝʥʠʷ ʨʠʩʢʦʚ ʦʙʝʟʣʝʩʝʥʠʷ. 

Planet Labs ʀʩʧʦʣʴʟʫʝʪ ʩʧʫʪʥʠʢʦʚʳʝ ʜʘʥʥʳʝ ʠ ʀʀ ʜʣʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠʟʤʝʥʝʥʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʝʤʣʠ, 

ʚʢʣʶʯʘʷ ʚʳʨʫʙʢʫ ʣʝʩʦʚ ʠ ʜʨʫʛʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʥʘʨʫʰʝʥʠʷ. 

Ecochain ʇʣʘʪʬʦʨʤʘ ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʫʛʣʝʨʦʜʥʦʛʦ 

ʩʣʝʜʘ ʧʨʦʜʫʢʮʠʠ ʠ ʧʨʦʚʝʨʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʥʦʨʤʘʤ. 

Greenly AI -ʨʝʰʝʥʠʝ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʚʳʙʨʦʩʦʚ CO2 ʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʪʯʝʪʥʦʩʪʠ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤ 

ʥʦʨʤʘʪʠʚʘʤ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʝʣʘʶʪ ʩʦʙʣʶʜʝʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʥʝ ʪʦʣʴʢʦ ʚʦʟʤʦʞʥʳʤ, ʥʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʵʬʬʝʢʪʠʚʥʳʤ. ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʨʘʙʦʪʝ ʩ 

ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʶʨʠʜʠʯʝʩʢʦʡ 

ʧʨʘʢʪʠʢʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʬʝʨʳ ʢʦʤʧʣʘʝʥʩʘ. 
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ʇʈʀʄɽʅɽʅʀɽ ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ ʀʅʊɽʃʃɽʂʊɸ 

ɼʃʗ ɸʅɸʃʀɿɸ ʅɽʉʏɸʉʊʅʓʍ ʉʃʋʏɸɽɺ ʀ ɸɺɸʈʀʁ 

ʍʤʝʣʝʚʩʢʘʷ ʅ. ɽ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ʀʚʘʥʦʚʘ ʅ. ɸ. 

ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ) ʜʣʷ ʘʥʘʣʠʟʘ ʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʠ ʘʚʘʨʠʡ. ʇʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʧʨʠʥʮʠʧʳ ʜʝʡʩʪʚʠʷ ʢʘʞʜʦʛʦ ʤʝʪʦʜʘ, ʧʨʠʚʝʜʝʥʳ ʧʨʘʢʪʠʯʝʩʢʠʝ ʧʨʠʤʝʨʳ 

ʨʝʘʣʠʟʘʮʠʠ, ʧʦʢʘʟʘʥʳ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʢʘʞʜʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʘʥʘʣʠʟ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ, 

ʘʚʘʨʠʠ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ, ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ. 

 

ɸʥʘʣʠʟ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʠ ʘʚʘʨʠʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʪʨʘʥʩʧʦʨʪʝ ʠ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ 

ʞʠʟʥʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʙʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ ʤʝʪʦʜʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʩʢʨʳʪʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, 

ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʚʦʟʤʦʞʥʳʝ ʧʨʦʠʩʰʝʩʪʚʠʷ ʠ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʚʦʟʥʠʢʘʶʱʠʝ ʫʛʨʦʟʳ. [5, 8]. ʆʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʀ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩ. 1. ʆʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ 
 

ɸʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʦʙʨʘʙʘʪʳʚʘʶʪ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ 

ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʷʭ ʠ ʘʚʘʨʠʷʭ, ʥʘʭʦʜʷʪ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʬʦʨʤʠʨʫʶʪ ʧʨʦʛʥʦʟʳ ʚʝʨʦʷʪʥʦʩʪʠ ʥʦʚʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ. 

ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

1. ʇʦʜʛʦʪʦʚʢʘ ʜʘʥʥʳʭ: ʩʙʦʨ ʠ ʦʯʠʩʪʢʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 
ʚ ʯʠʩʣʦʚʦʡ ʬʦʨʤʘʪ. 

2. ɺʳʙʦʨ ʤʦʜʝʣʠ: ʧʦʜʙʦʨ ʧʦʜʭʦʜʷʱʝʡ ʤʦʜʝʣʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

3. ʆʙʫʯʝʥʠʝ ʤʦʜʝʣʠ: ʪʨʝʥʠʨʦʚʦʯʥʳʝ ʥʘʙʦʨʳ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 
ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ. 
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4. ʆʮʝʥʢʘ ʪʦʯʥʦʩʪʠ: ʧʨʦʚʝʨʢʘ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʤʦʜʝʣʠ ʥʘ ʪʝʩʪʦʚʦʤ ʥʘʙʦʨʝ 
ʜʘʥʥʳʭ. 

5. ʀʥʪʝʛʨʘʮʠʷ: ʚʥʝʜʨʝʥʠʝ ʤʦʜʝʣʠ ʚ ʩʫʱʝʩʪʚʫʶʱʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ 

ʧʨʝʜʧʨʠʷʪʠʷ. 

ʅʘʧʨʠʤʝʨ, ʧʨʝʜʧʨʠʷʪʠʝ ʩʪʨʦʠʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʩʠʩʪʝʤʫ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʘʚʘʨʠʡ ʥʘ ʩʢʣʘʜʝ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʘʣʛʦʨʠʪʤ, ʢʦʪʦʨʳʡ ʠʟʫʯʘʝʪ 

ʚʠʜʝʦʟʘʧʠʩʠ ʩ ʢʘʤʝʨ ʥʘʙʣʶʜʝʥʠʷ ʠ ʫʯʠʪʩʷ ʨʘʟʣʠʯʘʪʴ ʥʦʨʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ 

ʨʘʙʦʪʳ ʩʢʣʘʜʘ ʦʪ ʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ (ʥʘʧʨʠʤʝʨ, ʧʘʜʝʥʠʝ ʛʨʫʟʘ). [1, 6, 7, 9]. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʊʘʙʣʠʮʘ 1 

ʉʨʘʚʥʝʥʠʝ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʄʝʪʦʜ ʆʩʦʙʝʥʥʦʩʪʠ ʇʨʝʠʤʫʱʝʩʪʚʘ ʅʝʜʦʩʪʘʪʢʠ 

ʃʦʛʠʩʪʠʯʝʩʢʘʷ 

ʨʝʛʨʝʩʩʠʷ 

ʇʨʝʜʩʢʘʟʘʥʠʝ 

ʥʝʧʨʝʨʳʚʥʳʭ 

ʟʥʘʯʝʥʠʡ 

ɹʳʩʪʨʘʷ ʨʘʙʦʪʘ, 

ʣʝʛʢʘʷ ʥʘʩʪʨʦʡʢʘ. 

ʇʨʦʩʪʦʪʘ, 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʤʦʜʝʣʠ 

ʅʠʟʢʘʷ ʪʦʯʥʦʩʪʴ ʜʣʷ 

ʩʣʦʞʥʳʭ ʩʠʪʫʘʮʠʡ. 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʢ ʚʳʙʨʦʩʘʤ ʠ ʰʫʤʫ 

KNN 

(ʙʣʠʞʘʡʰʠʭ 

ʩʦʩʝʜʝʡ) 

ʇʨʦʩʪʦʪʘ 

ʚʳʯʠʩʣʝʥʠʡ 

ʇʦʜʭʦʜʠʪ ʜʣʷ 

ʥʝʙʦʣʴʰʠʭ ʥʘʙʦʨʦʚ 

ʜʘʥʥʳʭ 

ɿʘʪʨʘʪʳ ʧʘʤʷʪʠ, 

ʟʘʚʠʩʠʤʦʩʪʴ 

ʦʪ ʨʘʩʩʪʦʷʥʠʷ 

Random Forest 

(ʩʣʫʯʘʡʥʳʡ 

ʣʝʩ) 

ʈʘʙʦʪʘ ʩ 

ʙʦʣʴʰʠʤʠ 

ʥʘʙʦʨʘʤʠ 

ʜʘʥʥʳʭ 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʚʳʙʦʷʤ, ʭʦʨʦʰʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ɼʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ 

ʪʨʝʥʠʨʦʚʢʠ, 

ʪʨʫʜʥʦʩʪʴ ʦʙʲʷʩʥʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʘ 

Neural 

Networks 

(ʅʝʡʨʦʥʥʳʝ 

ʩʝʪʠ) 

ɺʦʟʤʦʞʥʦʩʪʴ 

ʨʝʰʝʥʠʷ 

ʩʣʦʞʥʳʭ 

ʟʘʜʘʯ 

ɺʳʩʦʯʘʡʰʘʷ 

ʪʦʯʥʦʩʪʴ ʧʨʠ 

ʜʦʩʪʘʪʦʯʥʦʤ ʦʙʲʝʤʝ 

ʜʘʥʥʳʭ 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ 

ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʤʦʱʥʦʩʪʝʡ, ʧʨʦʙʣʝʤʘ 

ʧʝʨʝʦʙʫʯʝʥʠʷ 

 

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʢʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ 

ʢʘʤʝʨʳ ʬʠʢʩʠʨʫʶʪ ʧʨʦʠʩʭʦʜʷʱʝʝ ʥʘ ʦʙʲʝʢʪʘʭ, ʩʠʩʪʝʤʘ ʨʘʩʧʦʟʥʘʸʪ ʦʙʲʝʢʪʳ ʠ 

ʩʦʙʳʪʠʷ, ʚʳʜʝʣʷʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʝ ʩʠʪʫʘʮʠʠ. 

ʂʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

1. ʋʩʪʘʥʦʚʢʘ ʢʘʤʝʨ: ʨʘʟʤʝʱʝʥʠʝ ʢʘʤʝʨ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʥʘ ʢʣʶʯʝʚʳʭ 
ʫʯʘʩʪʢʘʭ ʧʨʝʜʧʨʠʷʪʠʷ. 

2. ʅʘʩʪʨʦʡʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ: ʧʦʜʢʣʶʯʝʥʠʝ ʢʘʤʝʨ ʢ ʩʝʨʚʝʨʫ, 

ʫʩʪʘʥʦʚʢʘ ʧʨʦʛʨʘʤʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ. 

3. ʊʨʝʥʠʨʦʚʢʘ ʤʦʜʝʣʠ: ʦʙʫʯʝʥʠʝ ʩʠʩʪʝʤʳ ʨʘʩʧʦʟʥʘʚʘʪʴ ʦʧʨʝʜʝʣʸʥʥʳʝ 
ʩʦʙʳʪʠʷ (ʥʘʧʨʠʤʝʨ, ʧʦʷʚʣʝʥʠʝ ʦʛʥʷ, ʥʘʨʫʰʝʥʠʝ ʛʨʘʥʠʮ ʦʧʘʩʥʦʡ ʟʦʥʳ). 

4. ʄʦʥʠʪʦʨʠʥʛ ʠ ʩʠʛʥʘʣʠʟʘʮʠʷ: ʧʦʩʪʦʷʥʥʘʷ ʧʝʨʝʜʘʯʘ ʩʠʛʥʘʣʦʚ ʪʨʝʚʦʛʠ 

ʦʧʝʨʘʪʦʨʘʤ ʚ ʩʣʫʯʘʝ ʬʠʢʩʘʮʠʠ ʦʧʘʩʥʦʩʪʠ. 

ʅʘʧʨʠʤʝʨ, ʥʘ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʤ ʟʘʚʦʜʝ ʫʩʪʘʥʦʚʣʝʥʳ ʠʥʬʨʘʢʨʘʩʥʳʝ 

ʢʘʤʝʨʳ, ʦʪʩʣʝʞʠʚʘʶʱʠʝ ʩʦʩʪʦʷʥʠʝ ʧʝʯʠ. ʉʠʩʪʝʤʘ ʘʥʘʣʠʟʠʨʫʝʪ ʪʝʧʣʦʚʦʝ 
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ʠʟʣʫʯʝʥʠʝ ʠ ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʦʧʝʨʘʪʦʨʫ, ʝʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʚʳʰʘʝʪ 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʦʨʤʳ [5]. ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʥʦʚʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ. 

ʊʘʙʣʠʮʘ 2 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʋʩʪʨʦʡʩʪʚʦ ɺʦʟʤʦʞʥʦʩʪʠ ʅʘʟʥʘʯʝʥʠʝ 

IP-ʢʘʤʝʨʘ (Axis 

P1365-E) 

ɼʝʪʝʢʪʠʨʦʚʘʥʠʝ ʣʠʮ, 

ʫʜʘʣʸʥʥʳʡ ʜʦʩʪʫʧ 

ʄʦʥʠʪʦʨʠʥʛ ʪʝʨʨʠʪʦʨʠʠ, 

ʚʳʷʚʣʝʥʠʝ ʥʘʨʫʰʝʥʠʡ ʪʝʭʥʠʢʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʊʝʧʣʦʚʠʟʠʦʥʥʘʷ 

ʢʘʤʝʨʘ (FLIR 

A315sc) 

ʊʝʤʧʝʨʘʪʫʨʥʳʡ 

ʤʦʥʠʪʦʨʠʥʛ 

ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʂʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʳ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʚʦʝʚʨʝʤʝʥʥʦʝ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʧʝʨʝʛʨʝʚʘ 

PTZ-ʢʘʤʝʨʘ (Bosch 

Autodome IP 

starlight 7000i) 

ʇʘʥʦʨʘʤʥʦʝ 

ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ, 

ʟʫʤ 

ʋʧʨʘʚʣʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʩʴʝʤʢʠ, ʧʘʥʦʨʘʤʥʳʡ ʦʩʤʦʪʨ 

ʧʦʤʝʱʝʥʠʡ 

 

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ 

ʧʨʦʠʩʭʦʜʠʪ ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʘʥʥʳʭ ʩ ʨʘʟʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ 

ʩʠʩʪʝʤ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʥʘʨʫʞʠʪʴ ʨʘʥʝʝ ʥʝʚʠʜʠʤʳʝ ʪʝʥʜʝʥʮʠʠ ʠ 

ʚʟʘʠʤʦʩʚʷʟʠ, ʧʦʚʳʰʘʷ ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʦʚ. 

ʈʝʘʣʠʟʘʮʠʷ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ, ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

1. ʈʘʟʚʝʨʪʳʚʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ: ʩʦʟʜʘʥʠʝ ʭʨʘʥʠʣʠʱʘ ʜʘʥʥʳʭ, 

ʦʨʛʘʥʠʟʘʮʠʷ ʢʘʥʘʣʦʚ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 

2. ʇʦʜʢʣʶʯʝʥʠʝ ʜʘʪʯʠʢʦʚ: ʠʥʪʝʛʨʘʮʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʩʝʥʩʦʨʦʚ ʠ 

ʧʨʠʙʦʨʦʚ ʠʟʤʝʨʝʥʠʷ. 

3. ʉʙʦʨ ʜʘʥʥʳʭ: ʨʝʛʫʣʷʨʥʘʷ ʟʘʧʠʩʴ ʧʦʢʘʟʘʥʠʡ ʚʩʝʭ ʧʦʜʢʣʶʯʸʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ. 

4. ɸʥʘʣʠʟ ʜʘʥʥʳʭ: ʧʨʠʤʝʥʝʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ 
ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʨʠʩʢʦʚ. 

5. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʳʭ 

ʤʝʨ, ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. 

ʅʘʧʨʠʤʝʨ, ʟʘʚʦʜ ʟʘʥʠʤʘʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʅʘ 

ʧʨʝʜʧʨʠʷʪʠʠ ʫʩʪʘʥʦʚʣʝʥʦ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʢʦʥʪʨʦʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ: ʜʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʣʘʞʥʦʩʪʠ, ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʚʘʣʦʚ ʠ 

ʜʘʚʣʝʥʠʷ ʚʦʟʜʫʭʘ. ɺʩʝ ʧʦʢʘʟʘʥʠʷ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʢʘʞʜʳʝ ʧʷʪʴ 

ʩʝʢʫʥʜ. ɿʘʪʝʤ ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʩʠʩʪʝʤʦʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʩʪʘʥʜʘʨʪʥʳʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʠ 

ʧʨʦʛʥʦʟʠʨʫʝʪ ʚʦʟʤʦʞʥʳʝ ʩʙʦʠ ʠʣʠ ʚʳʭʦʜ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʟ ʩʪʨʦʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʟʘʨʘʥʝʝ ʧʨʠʥʷʪʴ ʤʝʨʳ ʧʦ ʨʝʤʦʥʪʫ ʠʣʠ ʟʘʤʝʥʝ ʫʟʣʦʚ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʦʩʪʘʥʦʚʢʫ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ [2, 3, 4]. 

ɺ ʪʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʙʲʸʤʳ ʩʦʙʠʨʘʝʤʳʭ ʜʘʥʥʳʭ ʜʣʷ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʫʩʪʨʦʡʩʪʚ. 
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ʊʘʙʣʠʮʘ 3 

ʆʙʲʸʤʳ ʩʦʙʠʨʘʝʤʳʭ ʜʘʥʥʳʭ 

ʀʩʪʦʯʥʠʢ ʜʘʥʥʳʭ 
ʉʨʝʜʥʝʩʫʪʦʯʥʳʡ 

ʦʙʲʝʤ ʜʘʥʥʳʭ 

ʇʝʨʠʦʜʠʯʥʦʩʪʴ 

ʦʙʥʦʚʣʝʥʠʷ 

ɼʘʪʯʠʢʠ ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ 

(ʪʝʤʧʝʨʘʪʫʨʘ, ʜʘʚʣʝʥʠʝ, ʚʠʙʨʘʮʠʷ) 
~50 ɻɹ ʂʘʞʜʳʝ 5 ʩʝʢʫʥʜ 

ʂʘʤʝʨʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ~500 ɻɹ ʂʘʞʜʳʝ 15 ʤʠʥʫʪ 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 
~10 ɻɹ ʂʘʞʜʳʝ 10 ʤʠʥʫʪ 

ɼʘʥʥʳʝ ʞʫʨʥʘʣʦʚ ʦʰʠʙʦʢ ~5 ɻɹ ʂʘʞʜʳʝ ʧʦʣʯʘʩʘ 

ʊʝʢʫʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

(ʪʝʤʧʳ ʚʳʧʫʩʢʘ, ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ) 
~100 ɻɹ ʂʘʞʜʳʝ 10 ʤʠʥʫʪ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ 

ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʠ ʘʚʘʨʠʡ. ɺʘʞʥʦ ʧʦʥʠʤʘʪʴ, 

ʢʘʢʦʡ ʠʤʝʥʥʦ ʤʝʪʦʜ ʣʫʯʰʝ ʚʩʝʛʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ ʠ ʫʯʠʪʳʚʘʪʴ 

ʩʧʝʮʠʬʠʢʫ ʧʨʝʜʧʨʠʷʪʠʷ. ʂʘʞʜʳʡ ʤʝʪʦʜ ʦʙʣʘʜʘʝʪ ʩʚʦʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʠ 

ʥʝʜʦʩʪʘʪʢʘʤʠ, ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʤʝʪʦʜʘ ʧʦʟʚʦʣʠʪ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʧʦʪʝʨʠ ʠ 

ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ ʠ ʦʙʝʩʧʝʯʠʪʴ ʩʦʭʨʘʥʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʮʝʥʥʦʩʪʝʡ. 
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ʇʈʀʄɽʅɽʅʀɽ ʉʀʉʊɽʄ ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ ʀʅʊɽʃʃɽʂʊɸ 

ɼʃʗ ʄʆʅʀʊʆʈʀʅɻɸ ʀ ʇʈɽɼʆʊɺʈɸʑɽʅʀʗ 

ʊɽʍʅʆɻɽʅʅʓʍ ɸɺɸʈʀʁ 

ʎʝʚʝʥʢʦʚ ɼ. ʆ. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ., ʜʦʮ. ɻʚʦʟʜʢʦʚʘ ʉ. ʀ. 

ʌɻɸʆʋ ɺʆ çʄɻʊʋ çʉʊɸʅʂʀʅè, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ 

ʧʨʠʤʝʥʝʥʠʶ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʘʚʘʨʠʡ. 

ɸʥʘʣʠʟʠʨʫʶʪʩʷ ʤʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠ 

ʧʨʝʜʠʢʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ ʚ ʩʠʩʪʝʤʘʭ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʀʀ-ʩʠʩʪʝʤ ʚ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʦʪʢʘʟʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʥʠʞʝʥʠʠ ʘʚʘʨʠʡʥʦʩʪʠ ʥʘ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ, 

ʧʨʝʜʠʢʪʠʚʥʘʷ ʘʥʘʣʠʪʠʢʘ, ʧʨʦʤʳʰʣʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʤʦʥʠʪʦʨʠʥʛ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʝʭʥʦʛʝʥʥʳʝ ʘʚʘʨʠʠ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ 

ʧʨʠʦʨʠʪʝʪʦʚ. ʉʦʛʣʘʩʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʪʝʭʥʦʛʝʥʥʳʝ ʘʚʘʨʠʠ ʥʘ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʘʭ ʧʨʠʚʦʜʷʪ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʨʷʤ, 

ʜʦʩʪʠʛʘʶʱʠʤ ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ ʝʞʝʛʦʜʥʦ, ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ 

ʜʣʷ ʵʢʦʣʦʛʠʠ ʠ ʞʠʟʥʠ ʣʶʜʝʡ [1]. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʠ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʯʝʣʦʚʝʯʝʩʢʦʤ ʬʘʢʪʦʨʝ ʠ ʧʝʨʠʦʜʠʯʝʩʢʠʭ 

ʧʨʦʚʝʨʢʘʭ, ʯʘʩʪʦ ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʳʤʠ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ 

ʧʨʝʜʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ. 

ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (ʀʀ) ʦʪʢʨʳʚʘʝʪ ʥʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʢʘʨʜʠʥʘʣʴʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʠʤʝʥʝʥʠʝ ʀʀ-ʩʠʩʪʝʤ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʘʚʘʨʠʡ ʥʘ 30ï50 % ʠ ʩʦʢʨʘʪʠʪʴ 

ʚʨʝʤʷ ʧʨʦʩʪʦʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦ 25 %. ʆʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ 

ʩʠʩʪʝʤʳ ʧʨʝʜʠʢʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ, ʩʧʦʩʦʙʥʳʝ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʪʝʭʥʦʛʝʥʥʳʝ 

ʠʥʮʠʜʝʥʪʳ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ʩ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʢʣʶʯʝʚʳʭ 

ʪʝʭʥʦʣʦʛʠʷʭ. ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ (ML) ʠ ʛʣʫʙʦʢʠʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʧʦʟʚʦʣʷʶʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʷʚʣʷʪʴ ʩʢʨʳʪʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 
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ʧʨʦʮʝʩʩʘʭ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʦʪʢʘʟʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʪʦʯʥʦʩʪʴʶ 

ʩʚʳʰʝ 90 % [2]. ʂʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ 

ʩʦʙʣʶʜʝʥʠʷ ʧʨʘʚʠʣ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʩʦʥʘʣʦʤ ʠ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʀʥʪʝʨʥʝʪ ʚʝʱʝʡ (IoT) ʠ ʧʨʦʤʳʰʣʝʥʥʳʡ ʠʥʪʝʨʥʝʪ ʚʝʱʝʡ (IIoT) ʩʦʟʜʘʶʪ 

ʦʩʥʦʚʫ ʜʣʷ ʩʙʦʨʘ ʠ ʧʝʨʝʜʘʯʠ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʜʘʥʥʳʭ ʩ ʜʘʪʯʠʢʦʚ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ. ʇʦ ʜʘʥʥʳʤ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢ 2024 ʛʦʜʫ ʢʦʣʠʯʝʩʪʚʦ ʘʢʪʠʚʥʳʭ IoT-ʫʩʪʨʦʡʩʪʚ ʚ ʤʠʨʝ ʜʦʩʪʠʛʣʦ 

15,9 ʤʠʣʣʠʘʨʜʘ ʝʜʠʥʠʮ, ʧʨʠʯʝʤ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [3]. ʕʪʠ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʩʠʩʪʝʤʘʤʠ ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ 

(Big Data) ʠ ʧʨʝʜʠʢʪʠʚʥʦʡ ʘʥʘʣʠʪʠʢʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʛʥʦʟʦʚ ʦ ʩʦʩʪʦʷʥʠʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ. 

ʂʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʠʛʨʘʶʪ ʘʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʩʧʦʩʦʙʥʳʝ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʤʥʦʛʦʤʝʨʥʳʝ ʚʨʝʤʝʥʥʳʝ ʨʷʜʳ ʜʘʥʥʳʭ ʩ ʧʨʦʤʳʰʣʝʥʥʳʭ ʜʘʪʯʠʢʦʚ. ʅʝʡʨʦʥʥʳʝ 

ʩʝʪʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʨʝʢʫʨʨʝʥʪʥʳʝ (RNN) ʠ ʩʚʝʨʪʦʯʥʳʝ (CNN), ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʟʘʜʘʯʘʭ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʪʢʘʟʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʈʦʩʩʠʡʩʢʠʝ ʢʦʤʧʘʥʠʠ ʫʞʝ ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʶʪ ʧʦʜʦʙʥʳʝ ʨʝʰʝʥʠʷ: ʥʘʧʨʠʤʝʨ, ʥʘ 

ʂʦʣʴʩʢʦʡ ɸʕʉ ʩʠʩʪʝʤʘ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʥʝʡʨʦʩʝʪʝʡ ʚʳʷʚʣʷʝʪ 

ʜʦ 98 % ʥʘʨʫʰʝʥʠʡ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʩʦʥʘʣʦʤ. 

ɸʣʛʦʨʠʪʤʳ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʣʷʪʴ ʦʪʢʣʦʥʝʥʠʷ ʚ 

ʨʘʙʦʪʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ, ʢʦʛʜʘ ʚʠʟʫʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ 

ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʝʱʝ ʦʪʩʫʪʩʪʚʫʶʪ. ʄʝʪʦʜʳ ʘʥʩʘʤʙʣʠʨʦʚʘʥʠʷ, ʚʢʣʶʯʘʶʱʠʝ 

ʩʣʫʯʘʡʥʳʝ ʣʝʩʘ ʠ ʛʨʘʜʠʝʥʪʥʳʡ ʙʫʩʪʠʥʛ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩʦʩʪʦʷʥʠʡ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʆʩʦʙʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʢʘʟʳʚʘʶʪ 

ʛʠʙʨʠʜʥʳʝ ʧʦʜʭʦʜʳ, ʩʦʯʝʪʘʶʱʠʝ ʥʝʩʢʦʣʴʢʦ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ [4]. 

ʇʨʝʜʠʢʪʠʚʥʘʷ ʘʥʘʣʠʪʠʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʠʤʝʥʝʥʠʷ ʀʀ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʉʠʩʪʝʤʳ 

ʧʨʝʜʠʢʪʠʚʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʘʥʘʣʠʟʠʨʫʶʪ ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʨʘʙʦʪʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʳʷʚʣʷʶʪ ʧʘʪʪʝʨʥʳ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʦʪʢʘʟʘʤ, ʠ ʬʦʨʤʠʨʫʶʪ 

ʧʨʦʛʥʦʟʳ ʩ ʛʦʨʠʟʦʥʪʦʤ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ ʜʦ ʤʝʩʷʮʝʚ. ʇʨʘʢʪʠʯʝʩʢʠʝ ʧʨʠʤʝʨʳ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʪʘʢʠʭ ʩʠʩʪʝʤ ʥʘ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʧʦʟʚʦʣʠʣʦ ʩʦʢʨʘʪʠʪʴ ʥʝʟʘʧʣʘʥʠʨʦʚʘʥʥʳʝ ʧʨʦʩʪʦʠ ʥʘ 40 % ʠ ʫʚʝʣʠʯʠʪʴ ʩʨʦʢ 

ʩʣʫʞʙʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ 20ï25 %. 

ʉʦʚʨʝʤʝʥʥʳʝ ʨʝʰʝʥʠʷ ʠʥʪʝʛʨʠʨʫʶʪ ʜʘʥʥʳʝ ʦʪ ʤʥʦʞʝʩʪʚʝʥʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ: ʜʘʪʯʠʢʠ ʚʠʙʨʘʮʠʠ, ʪʝʤʧʝʨʘʪʫʨʳ, ʜʘʚʣʝʥʠʷ, ʘʢʫʩʪʠʯʝʩʢʠʝ ʩʝʥʩʦʨʳ, 

ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʮʠʬʨʦʚʦʛʦ 

ʜʚʦʡʥʠʢʘ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʚʠʨʪʫʘʣʴʥʳʝ ʤʦʜʝʣʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʝʩʪʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʮʝʥʘʨʠʠ ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʡ ʙʝʟ ʨʠʩʢʘ 

ʜʣʷ ʨʝʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʈʦʩʩʠʡʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʨʝʜʠʢʪʠʚʥʦʡ 

ʘʥʘʣʠʪʠʢʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʵʥʝʨʛʦʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 95 % [5]. 
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ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

 

 

 

ʈʠʩ. 2. ʊʠʧʳ ʘʥʘʣʠʪʠʢʠ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 
 

ʂʦʤʧʴʶʪʝʨʥʦʝ ʟʨʝʥʠʝ ʠʛʨʘʝʪ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʢʦʥʪʨʦʣʷ 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʉʠʩʪʝʤʳ ʚʠʜʝʦʘʥʘʣʠʪʠʢʠ ʥʘ ʙʘʟʝ ʥʝʡʨʦʥʥʳʭ 

ʩʝʪʝʡ ʩʧʦʩʦʙʥʳ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦʪʩʣʝʞʠʚʘʪʴ ʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ 

ʦʭʨʘʥʳ ʪʨʫʜʘ, ʦʙʥʘʨʫʞʠʚʘʪʴ ʥʘʨʫʰʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʨʝʜʩʪʚ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʦʩʪʫʧ ʚ ʦʧʘʩʥʳʝ ʟʦʥʳ ʠ ʚʳʷʚʣʷʪʴ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʘʚʘʨʠʡʥʳʝ ʩʠʪʫʘʮʠʠ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʪʘʢʠʭ 

ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʪʨʘʚʤʘʪʠʟʤ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚ 8 ʨʘʟ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʀʀ ʧʦ ʦʪʨʘʩʣʷʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣ. 1. 

 

 

 


