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ʇʈʆɻʈɸʄɸ ʂʆʅʌɽʈɽʅʎɯɰ 

 15 ʣʠʩʪʦʧʘʜʘ 2017 ʨ. ï ʧʝʨʰʠʡ ʜʝʥʴ ʨʦʙʦʪʠ ʢʦʥʬʝʨʝʥʮʽʾ 

 

10.00 ï ɺʽʜʢʨʠʪʪʷ ʢʦʥʬʝʨʝʥʮʽʾ. ʇʨʠʚʽʪʘʥʥʷ ʫʯʘʩʥʠʢʽʚ ʢʦʥʬʝʨʝʥʮʽʾ. ʆ.ɻ. ʃʝʚʯʝʥʢʦ ï ʛʦʣʦʚʘ ʦʨʛʢʦʤʽʪʝʪʫ. 

10.10 ï ʂʦʥʮʝʧʪʫʘʣʴʥʽ ʦʩʥʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʜʠʩʮʠʧʣʽʥʠ çʆʭʦʨʦʥʘ ʧʨʘʮʽ ʪʘ ʮʠʚʽʣʴʥʠʡ ʟʘʭʠʩʪè. 
ʃʝʚʯʝʥʢʦ ʆ.ɻ., ʇʦʣʫʢʘʨʦʚ ʆ.ɯ.  

10.20 ï ɹʝʟʧʝʢʘ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʚʘʥʪʘʞʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʚʘʥʪʘʞʽʚ 

ʤʽʞ ɽʢʚʘʜʦʨʦʤ ʽ ʋʢʨʘʾʥʦʶ.  ɻʘʚʨʠʰ ʉ.ɸ. , ɻʘʚʨʠʰ ɸ. ʉ., ɻʘʣʴʻʛʦʩ ʃ.ʍ.ɸ. 

10.30 ï ɯʥʥʦʚʘʮʽʾ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʚʫʛʽʣʴʥʦʾ ʪʘ ʤʝʪʘʣʫʨʛʽʯʥʦʾ ʛʘʣʫʟʝʡ ʋʢʨʘʾʥʠ. ɻʨʘʢʦʚʘ ɼ. ʆ. 

10.45 ï ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʚ ʦʧʝʨʘʮʽʡʥʠʭ ʙʣʦʢʘʭ 

ʢʘʨʜʽʦʭʽʨʫʨʛʽʯʥʦʛʦ ʪʘ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʚʽʜʜʽʣʝʥʴ. ɻʣʴʦʟʘ ʄ. ʖ., ɼʝʤʯʫʢ ɻ. ɺ. 

11.00 ï ʈʠʟʠʢ-ʦʨʽʻʥʪʦʚʥʠʡ ʧʽʜʭʽʜ ʩʫʯʘʩʥʦʛʦ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɺʦʣʦʜʯʝʥʢʦʚʘ ʅ.ɺ. 

11.20 ï ɸʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʋʢʨʘʠʥʳ. ʖʜʝʥʢʦ ɸ.ɺ., 

ʇʦʣʫʢʘʨʦʚ ɸ.ʀ. 

11.35 ï ʌʘʢʪʦʨʠ ʨʠʟʠʢʫ, ʧʦʚôʷʟʘʥʽ ʟ ʧʨʦʬʝʩʽʡʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʨʦʟʨʦʙʥʠʢʽʚ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʪʘ ɯʊ-ʩʧʝʮʽʘʣʽʩʪʽʚ. ʐʨʘʤ ɺ. ʖ. 

11.50 ï ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʜʣʷ ʛʘʨʘʥʪʫʚʘʥʥʷ ʙʝʟʧʝʢʠ ʧʨʘʮʽ. ʐʧʨʽʥʛʝʨ ʆ. ʉ. 

12.00 ï ʅʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʘʟʝʨʥʠʭ ʧʨʠʥʪʝʨʽʚ ʥʘ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ. ʏʝʭʫʥʽʥʘ ʅ.ɺ., 

ʇʦʣʫʢʘʨʦʚ ʖ.ʆ. 

12.20 ï ɿʘʭʦʜʠ ʪʘ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ ʚʽʜ ʬʽʟʠʯʥʠʭ ʥʝʙʝʟʧʝʯʥʠʭ ʽ ʰʢʽʜʣʠʚʠʭ ʬʘʢʪʦʨʽʚʧʽʜ ʯʘʩ 

ʝʣʝʢʪʨʦʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ. ɸʨʣʘʤʦʚ ʆ.ʖ. 

12.35 ï ʇʥʝʚʤʦʢʦʥʽʦʟ ʝʣʝʪʨʦʟʚʘʨʥʠʢʽʚ. ʃʫʢôʷʥʝʥʢʦ ɸ.ʆ., ɿʘʧʽʩʝʮʴʢʠʡ ɺ., ʄʦʪʨʠʯ ʄ., 

ʉʤʦʣʽʛʦʚʝʮʴ ɺ. 

12.40 ï ʂʦʥʪʨʦʣʴ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʚʠʧʨʦʤʽʥʶʚʘʥʴ ʧʨʠ ʢʦʥʪʘʢʪʥʦʤʫ ʟʚʘʨʶʚʘʥʥʽ.  ʃʝʚʯʝʥʢʦ ʆ.ɻ. 

13.00 ï ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʚ ʤʝʪʘʣʫʨʛʽʾ. ʂʫʮʠʢ ɯ. ɻ. 

13.15 ï ʐʢʽʜʣʠʚʽ ʽ ʥʝʙʝʟʧʝʯʥʽ ʬʘʢʪʦʨʠ ʧʨʠ ʟʚʘʨʶʚʘʥʥʽ ʧʣʘʩʪʤʘʩ. ʃʫʢôʷʥʝʥʢʦ ɸ.ʆ., ɻʫʪʦʨʯʫʢ ʉ.ʉ,. 

ʂʦʨʦʣʝʥʢʦ ʄ.ɺ., ʆʚʩʽʻʥʢʦ ɯ.ɸ. 

13.30 ï ʆʭʦʨʦʥʘ ʧʨʘʮʽ: ʜʦʩʚʽʜ ʅʽʜʝʨʣʘʥʜʽʚ. ʃʶʙʠʤʦʚ ʆ.ʉ., ʈʘʪʦʰʥʶʢ ʄ.ʖ., ʃʫʮ ʊ.ɭ.  

13.45 ï ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʨʠʟʠʢʽʚ. 

ʂʨʫʞʠʣʢʦ ʆ.ɭ., ʉʪʦʨʦʞ ʗ.ɹ., ʄʘʡʩʪʨʝʥʢʦ ɺ.ɺ., ʇʦʣʫʢʘʨʦʚ ʆ.ɯ.  

14.00 ï ʆʙʽʜʥʷ ʧʝʨʝʨʚʘ. 

15.00 ï ʉʧʝʮʠʬʽʢʘ ʚʧʣʠʚʫ ʧʦʚʽʪʨʷ ʟ ʢʦʥʜʠʮʽʦʥʝʨʘ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ.  ʉʦʣʜʘʪʝʥʢʦʚʘ ɸ., ʃʫʮ ʊ.ɭ. 

15.10 ï ʌʦʨʤʫʚʘʥʥʷ ʢʦʤʧʶôʪʝʨʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʷʢ ʥʝʙʝʟʧʝʯʥʠʡ ʥʘʩʣʽʜʦʢ ʪʨʠʚʘʣʦʾ ʨʦʙʦʪʠ ʟ 

ʢʦʤʧôʶʪʝʨʦʤ. ʉʦʢʦʣʦʚ ʂ.ɸ., ɻʫʩʻʚ ɸ.ʄ. 

15.25 ï ɯʥʥʦʚʘʮʽʾ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʧʨʘʮʽ. ʉʥʽʞʢʦ ɹ. ʄ. 

15.35 ï ʇʨʦʙʣʝʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʪʨʫʜʦʚʦʤʫ ʽ ʥʘʚʯʘʣʴʥʦʤʫ 

ʧʨʦʮʝʩʘʭ. ʄʽʱʝʥʢʦ ʄ. ɼ. 

15.45 ï ɼʦ ʦʮʽʥʢʠ ʙʝʟʧʝʢʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʦʧʦʤʽʞʥʠʭ ʦʙ'ʻʢʪʽʚ ʫ ʧʽʜʩʪʘʚʘʭ ʜʦʚʛʦʤʽʨʥʠʭ ʧʽʜʟʝʤʥʠʭ 

ʩʧʦʨʫʜ.  ʉʘʤʝʜʦʚ ɸ. ʄ. , ɿʘʛʦʨʫʡʢʦ ɭ. ɸ., ʅʻʩʪʻʨʢʦʚ ɯ. ɸ. 

15.55 ï ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʛʨʫʧ ʧʦʙʫʪʦʚʠʭ ʝʣʝʢʪʨʦʧʨʠʣʘʜʽʚ ʥʘ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. ʉʫʨʞʠʢʦʚ ʄ. ʉ., ɼʝʤʯʫʢ ɻ. ɺ. 

16.05 ï ʇʨʠʨʦʜʥʽ ʮʝʦʣʽʪʠ ʚ ʧʦʙʫʪʦʚʠʭ ʬʽʣʴʪʨʘʭ ʜʣʷ ʦʯʠʱʝʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ. ʄʘʨʛʘʨʷʥ ɸ. ɸ., 

ʄʘʨʯʝʚʩʴʢʠʡ ɺ. ʄ.  

16.15 ï ɿʘʭʦʜʠ ʱʦʜʦ ʦʙʤʝʞʝʥʥʷ ʘʢʫʩʪʠʯʥʠʭ ʰʫʤʽʚ ʜʽʶʯʠʭ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ. ʊʨʝʪʷʢʦʚʘ ʃ.ɼ., 

ʇʨʦʢʦʧʝʥʢʦ ɯ.ɼ. 

16.30 ï ʅʝʦʙʭʽʜʥʽʩʪʴ ʟʤʽʥ ʥʦʨʤ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʫ ʟʚᾷʷʟʢʫ ʟ ʛʣʦʙʘʣʴʥʠʤ ʩʪʘʨʽʥʥʷʤ ʥʘʩʝʣʝʥʥʷ.    

ʇʨʘʭʦʚʥʽʢ ʅ. ɸ., ʃʻʩʥʽʢʦʚ ɹ. ʂ. 

16.40 ï ɺʠʟʥʘʯʝʥʥʷ ʜʦʤʽʥʘʥʪʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʬʦʨʤʝʥʦʛʦ ʦʜʷʛʫ ʧʨʦʚʽʜʥʠʢʽʚ ʥʘ ʧʽʜʩʪʘʚʽ ʤʝʪʦʜʫ 

ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ. ʊʨʝʪʷʢʦʚʘ ʃ.ɼ., ʇʨʠʭʦʜʴʢʦ-ʂʦʥʦʥʝʥʢʦ ɯ.ʆ. 
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16.50 ï ɿʘʭʦʜʠ ʙʝʟʧʝʢʠ ʧʨʠ ʨʦʙʦʪʽ ʟ ʥʘʥʦʤʘʪʝʨʽʘʣʘʤʠ. ʉʢʦʨʦʙʦʛʘʪʴʢʦ ʆ.ʉ., ɻʫʩʻʚ ɸ.ʄ. 

17.00 ï ʉʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʦʧʦʚʽʱʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʨʦ ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ. ɿʝʤʣʷʥʩʴʢʘ ʆ.ɺ., ɻʨʝʢ ʆ.ɺ. 

17.15 ï ɿʘʢʽʥʯʝʥʥʷ ʧʝʨʰʦʛʦ ʜʥʷ ʨʦʙʦʪʠ ʢʦʥʬʝʨʝʥʮʽʾ. 

 

16 ʣʠʩʪʦʧʘʜʘ 2017 ʨ. ï ʜʨʫʛʠʡ ʜʝʥʴ ʨʦʙʦʪʠ ʢʦʥʬʝʨʝʥʮʽʾ 

 

10.00 ï ʈʦʣʴ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʧʦʩʪʨʘʞʜʘʣʠʭ ʫ ʚʽʡʥʽ. ɿʝʤʣʷʥʩʴʢʘ 

ʆ.ɺ., ʇʨʦʜʘʥ ɸ.ʆ.  

10.20 ï ʋʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʨʠʟʠʢʘʤʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ. ɹʨʦʞʢʦ ʆ.ʆ.  

10.30 ï ʅʝʙʝʟʧʝʯʥʽ ʬʘʢʪʦʨʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʘʷʣʴʥʠʭ ʨʦʙʽʪ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʝʣʝʢʪʨʦʥʽʢʠ. 

ɹʫʨʢʦʚʩʴʢʠʡ ʗ. ʖ.  

10.40 ï ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ. ɿʝʤʣʷʥʩʴʢʘ ʆ.ɺ., ʂʘʯʠʥʩʴʢʘ ʅ. ʌ., 

ʍʫʧʦʚʝʮʴ ɼ.ʖ. 

10.50 ï ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʨʦʚʦʩʧʠʥʥʦʛʦ ʪʫʨʥʽʢʝʪʫ ʜʣʷ ʥʘʜʘʥʥʷ ʧʝʨʰʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ. 

ɯʣʴʯʫʢ ʆ.ʉ., ʊʽʪʘʨʝʥʢʦ ɹ.ʇ.  

11.00 ï ʆʭʦʨʦʥʘ ʧʨʘʮʽ ʚ ʙʘʥʢʽʚʩʴʢʽʡ ʩʠʩʪʝʤʠ. ʂʦʩʪʷʥʯʫʢ ʂ.ɺ., ʇʦʣʫʢʘʨʦʚ ʆ.ɯ. 

11.10 ï ʌʘʢʪʦʨʠ ʥʝʙʝʟʧʝʢʠ ʚ ʮʝʭʘʭ ɽʐʇ. ɿʣʠʛʦʨʻʚ ʂ. ɺ. 

11.15 ï ʆʩʦʙʣʠʚʦʩʪʽ ʘʤʝʨʠʢʘʥʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʱʦʜʦ ʛʨʘʥʠʯʥʠʭ ʟʥʘʯʝʥʴ ʰʫʤʦʚʦʛʦ ʚʧʣʠʚʫ. 

ʇʨʘʭʦʚʥʽʢ ʅ.ɸ., ɹʘʭʪʽʥʘ ʄ.ɺ. 

11.25 ï ʇʨʦʙʣʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ, ʧʦʚôʷʟʘʥʽ ʟ ʨʦʟʚʠʪʢʦʤ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ. ʇʨʦʩʢʫʯʝʥʢʦ ʈ.ʉ., ɻʫʩʻʚ ɸ.ʄ. 

11.35 ï ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʥʝʙʝʟʧʝʯʥʠʭ ʪʘ ʰʢʽʜʣʠʚʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʧʨʠʢʣʘʜʽ ʧʨʘʪ çʂɿɹʅ 

ʈʦʩʠʥʢʘè. ʇʦʣʫʢʘʨʦʚ ʆ.ɯ.  

11.40 ï ɺʧʣʠʚ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʽʜ ʘʧʘʨʘʪʥʠʭ ʩʠʩʪʝʤ ʥʘ ʦʨʛʘʥʟʽʤ ʣʶʜʠʥʠ. 

ʅʘʟʘʨʝʥʢʦ ɸ., ʃʫʮ ʊ. ɭ. 

11.50 ï ʄʝʪʦʜ ʧʦʚʝʜʽʥʢʦʚʦʛʦ ʘʫʜʠʪʫ ʙʝʟʧʝʢʠ ʚ ʢʦʤʧʘʥʽʷʭ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʷʢ ʩʧʦʩʽʙ 

ʟʥʠʞʝʥʥʷ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. ʂʘʨʧʝʥʢʦ ʄ., ʏʘʨʥʷʢ ʆ. 

12.00 ï ʆʩʦʙʣʠʚʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʦʛʦ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʟ 

ʙʝʟʧʝʢʠ ʟʘʩʦʙʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ. ʂʘʰʪʘʥʦʚ ʉ.ʌ. 

12.05 ï ʄʝʪʦʜʠʢʘ ʟʘʭʠʩʪʫ ʚʽʜ ʟʘʙʨʫʜʥʝʥʴ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʯʠʩʪʠʭ ʧʨʠʤʽʱʝʥʴ. ʇʦʣʫʢʘʨʦʚ ʖ.ʆ. 

12.15 ï ɿʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʤʠʩʣʦʚʦʛʦ ʪʫʨʠʟʤʫ. ɸʰʤʘʨʽʥʘ ɻ.ʈ.  

12.25 ï ɺʧʣʠʚ ʨʦʙʦʯʦʾ ʟʦʥʠ ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ. ʂʦʚʪʫʥ ɸ. ɯ., ɹʘʛʽ ʁ.  

12.30 ï ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʦʩʚʽʜʫ ʤʽʞʥʘʨʦʜʥʠʭ ʪʘ ʻʚʨʦʧʝʡʩʴʢʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʩʪʘʥʫ ʦʭʦʨʦʥʠ 

ʧʨʘʮʽ ʚ ʋʢʨʘʾʥʽ. ʇʦʣʫʢʘʨʦʚ O.I.  

12.40 ï ʉʧʝʮʠʬʽʢʘ ʚʽʜʙʦʨʫ ʧʝʨʩʦʥʘʣʫ ʜʣʷ ʨʦʙʦʪʠ ʚ ʯʠʩʪʠʭ ʧʨʠʤʽʱʝʥʥʷʭ. ʇʦʣʫʢʘʨʦʚ ʖ.ʆ.  

12.55 ï ɸʩʧʝʢʪʠ ʙʽʦʙʝʟʧʝʢʠ ʚ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʣʘʙʦʨʘʪʦʨʽʷʭ. ʆʣʽʡʥʠʢ ɸ.ɺ. 

13.10 ï ʄʝʪʦʜʠ ʦʙʨʦʙʢʠ ʮʠʬʨʦʚʦʛʦ ʚʽʜʝʦ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟ ʧʠʪʘʥʴ ʦʭʦʨʦʥʠ 

ʧʨʘʮʽ. ʂʨʫʞʠʣʢʦ ʆ.ɭ., ʇʦʣʫʢʘʨʦʚ ʆ.ɯ.  

13.20 ï ʄʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚ ʧʨʘʮʽ ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ ʤʽʢʨʦʢʣʽʤʘʪʫ. 

ʅʘʢʝʤʧʽʡ ʆ.ʂ., ɺʦʣʦʜʯʝʥʢʦʚʘ ʅ.ɺ.  

13.30 ï ʊʝʭʥʦʣʦʛʽʯʥʽ ʟʘʭʦʜʠ ʟʘʭʠʩʪʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚʽʜ ʚʠʢʠʜʽʚ ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʂʦʚʪʫʥ ɸ. ɯ., ʂʦʟʫʙ ʅ. ɺ. 

13.45 ï ʈʠʟʠʢʠ ʱʦʜʦ ʙʝʟʧʝʢʠ ʣʶʜʠʥʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 3ʜ-ʧʨʠʥʪʝʨʽʚ. ʂʫʜʘ ʆ.ʖ., ɻʣʝʙʦʚʘ ʂ.ʆ.,      

ʃʫʮ ʊ.ɭ. 

14.00 ï ʆʙʽʜʥʷ ʧʝʨʝʨʚʘ. 

15.00 ï ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ hazop ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʧʨʘʮʽ. ʄʽʪʶʢ ʃ.ʆ., ʂʽʬʦʨʯʫʢ ʂ.  

15.10 ï ʆʮʽʥʢʘ ʚʠʨʦʙʥʠʯʦʛʦ ʨʠʟʠʢʫ ʥʘ ʦʩʥʦʚʽ ʨʠʟʠʢ-ʟʥʘʯʫʱʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʂʨʫʞʠʣʢʦ ʆ. ɭ.,   

ʇʦʣʫʢʘʨʦʚ ʖ. ʆ. 

15.25  ï ɿʘʣʝʞʥʽʩʪʴ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʚʽʜ ʛʦʜʠʥ ʨʦʙʦʪʠ ʪʘ ʨʦʙʦʯʠʭ ʟʤʽʥ. 

ʇʨʘʭʦʚʥʽʢ ʅ.ɸ., ɹʘʨʟʽʡ ɯ.ɯ. 

15.35  ï Improvement of the legal frame work on labor protection in Ukraine. Mitiuk L., Babich V., 

Tkachenko V. 
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15.50 ï  Labor safety and protection of workers at chemical plants. Kozlov S., Lytvynenko V. 

16.00 ï ʉʧʦʩʽʙ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʪʝʧʣʦʚʠʤʠ ʝʣʝʢʪʨʠʯʥʠʤʠ ʩʪʘʥʮʽʷʤʠ.    

ɼʫʜʘʨʯʫʢ ɼ.  

16.15 ï ʆʩʦʙʣʠʚʦʩʪʽ ʩʫʯʘʩʥʦʛʦ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʫ ʩʬʝʨʽ ʨʝʻʩʪʨʘʮʽʾ, ʦʮʽʥʢʠ, ʜʦʟʚʦʣʫ ʪʘ 

ʦʙʤʝʞʝʥʥʷ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ. ʇʦʣʫʢʘʨʦʚ ʖ.ʆ., ʂʘʰʪʘʥʦʚ ʉ.ʌ. 

16.25 ï ʂʽʙʝʨʘʪʘʢʠ ï ʪʝʨʦʨʠʟʤ ʭʭʽ ʩʪʦʣʽʪʪʷ. ʇʨʘʭʦʚʥiʢ ʅ. ɸ., ɿʝʤʣʷʥʩʴʢʘ ʆ.ɺ., ʄʘʢʩʠʤ ʂ. ɭ. 

16.35 ï ʇʘʨʥʠʢʦʚʠʡ ʝʬʝʢʪ ʽ ʚʠʨʦʙʥʠʮʪʚʦ ʩʪʘʣʽ. ʂʦʚʪʫʥ ɸ.ɯ., ʈʦʟʜʦʙʫʜʴʢʦ ɯ.ɺ. 

16.45 ï ʉʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʥʦʚʠʭ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ. 

ɿʝʤʣʷʥʩʴʢʘ ʆ.ɺ., ʍʦʤʫʢ ɹ.ʆ. 

16.55 ï ʇʨʠʤʝʥʝʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ 

ʙʦʨʴʙʳ ʩ ʢʠʙʝʨʘʪʘʢʘʤʠ. ʂʨʘʩʥʦʰʣʳʢ ʂ. ʖ., ʄʽʪʶʢ ʃ. ʆ. 

17.05 ï ʐʢʽʜʣʠʚʠʡ ʚʧʣʠʚ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ. ʄʽʱʝʥʢʦ ɹ.ʄ. 

17.15 ï ɼʦʩʣʽʜʞʝʥʥʷ ʧʠʪʘʥʥʷ ʱʦʜʦ ʥʦʨʤʫʚʘʥʥʷ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʦʛʦ ʧʠʣʫ ʚ ʛʽʨʥʠʯʦʚʠʜʦʙʫʚʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʄʦʣʦʜʝʮʴ ʖ.ɸ. 

17.25 ï ʇʨʦʙʣʝʤʠ ʩʫʩʧʽʣʴʥʦʾ ʙʝʟʧʝʢʠ ʚ ʧʨʦʮʝʩʽ ʨʦʟʚʠʪʢʫ ʽ ʢʦʨʠʩʪʫʚʘʥʥʷ ʩʦʮʽʘʣʴʥʠʤʠ ʤʝʨʝʞʘʤʠ. 

ʆʥʘʥʢʦ ɸ. ʄ. 

17.35 ï ɺʠʩʪʫʧʠ ʫʯʘʩʥʠʢʽʚ ʢʦʥʬʝʨʝʥʮʽʾ. 

17.45 ï ɿʘʢʣʶʯʥʝ ʩʣʦʚʦ. ʆ.ɻ. ʃʝʚʯʝʥʢʦ ï ʛʦʣʦʚʘ ʦʨʛʢʦʤʽʪʝʪʫ. 

17.55 ï ʇʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ɿʘʢʨʠʪʪʷ ʢʦʥʬʝʨʝʥʮʽʾ. 
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LABOR SAFETY AND PROTECTION OF WORKERS AT CHEMICAL  

PLANTS 
 

Kozlov S., Ph. D., (IEE, Igor Sikorsky Kyiv Polytechnic Institute); 

Lytvynenko V., student (gr. OZ-71mp, IEE Igor Sikorsky Kyiv Polytechnic Institute) 
 

Chemical production belongs to industries, which are characterized by an 

increased potential risk of professional poisoning and illnesses of workers. 

The reason is that in the production process, many workers are exposed to 

chemicals that have certain toxic properties. 

Under the influence of toxic substances in the body may occur various 

violations in the form: 

- acute poisoning (GO); 

- chronic poisoning (HO). 
In the chemical industry, conducting a number of technological and auxiliary 

operations is associated with the use of PPE. To perform work inside closed 

containers, in wells, etc. their use is crucial for ensuring labor safety. 

PPE are: overalls, special footwear, hats, helmets, gloves, mittens, aprons, gas 

masks, respirators, safety glasses, masks, filters, silent equipment.  

Emergency PPEs are formed in industries where there are toxic and fire 

hazardous and explosive substances. PPEs are placed in places accessible for use, 

which are determined by the heads of production and workshops in agreement with 

the gas supply and fire service. 

Every year, each chemical industry enterprise compiles a list of overalls, 

special footwear and precautionary measures that should be given free of charge to 

workers and employees to ensure safe working conditions. The list indicates the 

number and types of remedies for individual, collective and emergency use. The list 

is agreed with the union committee and, after approval by the chief engineer, this list 

becomes the main document for the provision of PPE personnel. 

Requirements for overalls: 

- reliable protection of the human body from occupational hazards; 

- ensuring normal body temperature regulation; 
- comfort of clothes; 

- the possibility of qualitative cleaning from pollution. 
Overalls are property of the company and should be used only for their 

intended purpose. After work for the territory of the enterprise to make clothes is 

prohibited because of possible pollution of the environment and housing harmful 

substances production. 

In all cases, when in the air of the working area the content of harmful 

substances exceeds the MPC or when the oxygen content is less than 17%, it is 

necessary to apply the PPE of the respiratory organs from poisoning and suffocation. 

The means of respiratory protection are: masks for industrial filtering, filter 

respirators, hose gas masks. From mechanical injury to the head, as well as from 

electric shock, different helmets are used. There is a list of occupations, positions and 

works, in the performance of which workers and ITP must necessarily wear 
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protective helmets. Hand protection is carried out in various types of gloves and 

gloves depending on the production environment: from thermal burns, from acid, 

from vibration. Where it is impossible to use gloves (work that requires the sensitivity 

of your fingers and when working with glues, paints) apply paste and ointment. 

Eye protection is used to protect the eye glasses, shields and masks. Protective 

goggles are available in two types: protective goggles open - OCT, protective goggles 

closed - OZZ. All work involving the release of harmful vapor or gases must be 

carried out in the drain cabinets. It is prohibited to perform such work with faulty or 

disabled ventilation. It is strictly forbidden to store any reagents without labels with 

the names of substances. It is unacceptable to clutter corridors and passages in the 

laboratory, as well as approaches to fire extinguishing. It is forbidden to store and 

take food. 

When working in the evening and at night, the laboratory should be at least two 

people, with one of them appointed by the elderly. Employees who embark on a new 

type of flammable or explosive work must receive a TB in advance from their 

supervisor. 

Particular requirements are imposed on the storage of substances. 
The total supply of flammable liquids simultaneously stored in each room must 

not exceed the one-day requirement. The main supply of these substances should be 

stored in special stores. It is unacceptable to store flammable liquids in plastic 

containers because of the danger of the occurrence and accumulation of static 

electricity charges and, consequently, the possibility of a fire. Strong poisonous 

substances (SOD) (arsenic and its compounds, hydrochloric acid and its salts, etc.) 

should be stored in a special closet or metal box under a seal and a lock. Tanks with 

poisonous substances should have clear and vivid labels on the letter "Poison!" and 

the name of the substance. Responsibility for the storage, accounting and expenditure 

of SDI relies on a person appointed by an order on the enterprise (institution, 

organization). 
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IMPROVEMENT OF THE LEGAL FRAME WORK ON LABOR 

PROTECTION IN UKRAINE  

 
Mitiuk L., Ph.D. (IEE, Igor Sikorsky Kyiv Polytechnic Institute); 

Babich V., Tkachenko V., studentôs (gr. SM-71mp, PPI Igor Sikorsky Kyiv Polytechnic Institute) 

 

The Labor Code of Ukraine determines the legal principles and guarantees of 

implementation of the right order about the abilities of productive and creative work by 

citizens of Ukraine. 

The main task of the Labor Code is the regulation of labor relations of workers, 

contributing to the labor productivity increase, improvement of the quality of work, 

increase of the efficiency of social production. 

The Labor Codealso assuresthe basic labor rights of workers. Every citizen of 

Ukraine has the right to work and receive a decent salarythat is no lower than the 

minimum established by the state. The state must create all the necessary conditions for 

productive labor: employment assistance, training and improvement of labor 

qualifications, and, if necessary, provide retraining, issue laws on the limitation of the 

working day and the working week and the provision of a paid annual basic holiday and 

the right to safe labor conditions. The state should provide financial social security in  

old age, in case of illness, total or partial disability, and provide financial assistance in 

case of unemployment. The Labor Code also states the equality of labor rights of 

citizens of Ukraine, prohibits any discrimination in the workplace. 

Every year, amendmentsare made to the Labor Code, some of these changes 

contribute to improving labor relations and some, frankly, are alarming. 

This procedure is as follows: 
the proposal is introduced, discussedatthe relevantcommittee, thenit is 

agreed,puttothe votein theVerkhovna Rada of Ukraine,andif thelaworthe amendment to 

the law wins 226votes,thelawof Ukraineis subject to publishingin thestatelanguage in the 

official printed publications: ñOfficial Messenger of Ukraineò, ñInformation of the 

Verkhovna Rada of Ukraineònolaterthan 15 daysafterthe adoptionandsigning of the law. 

A lawentries into force10daysafterits official disclosureifotherwiseis not 

providedforby the law itself,butnotbeforethe publicationdatein theofficialprinted 

publications. 

We will analyze some of the changes of the last period. 
The labor agreement is a phrase well-known to all who at least once had a job. 

Especially now, when conditions for its conclusion have changed. Earlier, a labor 

agreement was considered concluded also when the decree or order was not issued, but a 

worker was actually admitted to work, and conclusion of the contract was made by the 

decree or order of the owner or his authorized body on the admission of the employee to 

work. But to date, an employee cannot be allowed to workwithout a labor agreement, 

issued the same as earlier by a decree or order of the owner or the authorized body for 
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admission of the worker.But there are also changes according to which it must be 

reported to the central executive body on ensuring the formation and implementation of 

public policy on administration of the single contribution for obligatory state social 

insurance about the admission of the worker, in the order established by the Cabinet of 

Ministers ofUkraine (part 4 of Art. 24 of the Labor Code is excluded). 

Part 2 of Art. 48 of the Labor Code establishes the necessity of maintainingwork 

record books for students of higher and vocational schools who are trained in the 

company, institution or organization. Part 3of Art. 48 is supplemented by the 

requirement to issue the work record book within five days after the beginning of the 

internship for students of higher and vocational schools. 

Adoption of these amendments has both positive and negative sides. One of the 

major shortcomings of these changes is the time lost for filling inthe required 

documents. However, at the same time, there will be no situations whenan employer is 

able not to pay salaries for a certain period. 

The maintenance of work record books for students has its positive sides. For 

instance, having finished the university, they will already have some experience that 

most employers require. However, since an employer cannot be confident in a new 

employee while accepting them, of course,the employer will prefer an employee who 

has already worked in this field of activity for a long time. As filling in the documents 

certainly will not be useless, thereby students fall into a vicious circle again, since 

gettinga job requires certain skills, and where to acquire them if you have just graduated 

from the university. 

But as time goes on, new technologies are introduced and this is why these changes 

will soon become no longer relevant. After all, one of theexpected changes is the 

abolishment of work record books, as a unified base already exists where all the data has 

long been entered. Now this question is one of most discussed ones, but ultimately it has 

not been decided yet. 

During the last year, Article 77-2 appeared in the Labor Code, which establishes 

anannual additional holidayfor certain categories of veterans. Now, combatants, war 

invalids, the status of which is determined by the Law of Ukraine, are granted theannual 

additional holiday with the preservation of the employeeôs salary for a period of 14 

calendar days per year.Besides, an annual additional holiday can now be received by 

workers who have an adult child ï a disabled child from the subgroup A of the group 1, 

which was never before. 

Article 265 regardingresponsibility for violation of the labor laws has also been 

extended. Legal entities and individuals ïentrepreneurs that use hired labor are subject  

to a fine if: actual admission of an employee to work without issuing thelabor 

agreement, admission of an employee on a part-time job when working the full-time job 

ï at thirty times the minimum salary established by the law at the time of the detection 

of the violation for each employee in respect of which the violation occurred; violation 

of terms of payment of salary, failure to comply with statutory guarantees and benefits 
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to employees ïin tenfold the minimum salary set by the law at the time of the detection 

of the violation for each employee for whom the violation is committed; etc. 

Of course,during the last year, a number of positive changes were introduced 

including those that are worth mentioning, such as the following ones: pregnant women 

cannot be subjected to a probationary periodof employment; the concept of flexible 

hours and the ability to work at home is introduced(hours worked will be fixed, but the 

main criterion in such circumstances will beperforming the work in time);the annual 

basic holiday will be increased from 24 to 28 days;the lunch break will be regulated (at 

least 30 minutes, but no longer than two hours). 

However, there are also changes that causeconcerns about their effectiveness. One of 

these changes is that the employer can now monitor the performance of duties of their 

workers and use technical equipment for that, but the employer must warn the workers 

about the use of technical means (e.g., video surveillance) if it is due to the features of 

production. 

On the one hand,one can understand an employer who hires workers for the sake of 

profit, and so the employer can prevent situations where workers do not fulfill their 

obligations. On the other hand, it is a violation of the integrity of the workplace because 

the concept of "features of production" is not specified. Also,it is worth noting that 

ambiguous formulation is the basis for abuse. 

The added change that allowsan employer to transfer the workers to another 

employer is rather strange. According to the draft Code, the employer has the right to 

temporarily transfer their employee consent to work for another employer in the event of 

downtime by agreement with others employer. However, in practice, this transfer will be 

compulsory, as an employee mightgive consent under pressure or being afraid of losing 

a job. Besides, the term of such a transfer is notestablished (Article 71). 

Numerous amendments are introduced against illegal dismissal, but 

unfortunately,the majority of them are ineffective. One of the measures of protection 

fromillegal dismissalmight be providing proofs of the qualification level, labor 

productivity,conscientious attitude to the labor duties, legality of their own actions or 

inactivity, and explanations overadmitted violations or inappropriate fulfillmentof labor 

duties. However, in practice,this procedure will not grant any opportunities to a worker 

to prevent dismissal due to the lack of the review mechanism of such explanations. 

Usually, they are formally accepted and they do not affect the decision about the 

dismissal. 

The negative changes also include narrowing the rights for aholidayconnected with 

the studying. So now, workers who intend to acquire the second highereducation can be 

granted payable vacation only in the case of their referral for training by the employer. 

During the last period,numerous amendments were made to the Labor Code, many 

of them are still in a state of development. All of them are introduced toaddress issues 

concerning the regulationof labor relations. 
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Thus, despite the controversial amendments,the Labor Code of Ukraine improves 

and provides more protection for certain categories of citizens that were unprotected 

before (mobilized military), but the largest problem isthe problem of implementation of 

these changes in practice, as the system that exists since the Soviet times isdifficultto 

change. 
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ɿɸʍʆɼʀ ʊɸ ɿɸʉʆɹʀ ɿɸʍʀʉʊʋ ɺɯɼ ʌɯɿʀʏʅʀʍ ʅɽɹɽɿʇɽʏʅʀʍ ɯ 

ʐʂɯɼʃʀɺʀʍ ʌɸʂʊʆʈɯɺʇɯɼ ʏɸʉ ɽʃɽʂʊʈʆɼʋɻʆɺʆɻʆ 

ɿɺɸʈʖɺɸʅʅʗ 

 
ɸʨʣʘʤʦʚ ʆ.ʖ., ʜʦʮ. (ʢʘʬ. ʆʇʎɹ ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ) 

 

ʆʩʥʦʚʥʠʤʠ ʬʽʟʠʯʥʠʤʠ ʥʝʙʝʟʧʝʯʥʠʤʠ ʽ ʰʢʽʜʣʠʚʠʤʠ ʚʠʨʦʙʥʠʯʠʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʜʫʛʦʚʦʛʦ ʽ ʝʣʝʢʪʨʦʰʣʘʢʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ 

ʤʝʪʘʣʽʚ ʻ: 

ī ʧʽʜʚʠʱʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʽ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʰʣʘʢʦʚʦʾ ʚʘʥʥʠ, 

ʤʘʪʝʨʽʘʣʽʚ ʽ ʧʦʚʽʪʨʷ ʨʦʙʦʯʦʾ ʟʦʥʠ; 

ī ʧʽʜʚʠʱʝʥʝ ʟʥʘʯʝʥʥʷ ʥʘʧʨʫʛʠ ʚ ʝʣʝʢʪʨʠʯʥʦʤʫ ʢʦʣʽ, ʟʘʤʠʢʘʥʥʷ ʷʢʦʛʦ 

ʤʦʞʝ ʩʪʘʪʠʩʷ ʯʝʨʝʟ ʪʽʣʦ ʣʶʜʠʥʠ: 

ī ʧʽʜʚʠʱʝʥʽ ʨʽʚʥʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʚʠʧʨʦʤʽʥʶʚʘʥʴ, ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʾ ʪʘ 
ʽʥʬʨʘʯʝʨʚʦʥʦʾ ʨʘʜʽʘʮʽʾ; 

ī ʧʽʜʚʠʱʝʥʘ ʷʩʢʨʘʚʽʩʪʴ ʩʚʽʪʣʘ; 

ī ʧʝʨʝʩʫʚʥʽ ʤʘʰʠʥʠ ʪʘ ʤʝʭʘʥʽʟʤʠ, ʚʠʨʦʙʠ, ʟʘʛʦʪʦʚʢʠ ʪʘ ʤʘʪʝʨʽʘʣʠ; 

ī ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ h ʫʤʫ. 

ʄʝʪʦʜʠ ʟʘʭʠʩʪʫ ʧʨʘʮʽʚʥʠʢʽʚ ʚʽʜ ʚʧʣʠʚʫ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ  

ʬʘʢʪʦʨʽʚ ʚ ʩʠʣʫ ʾʭ ʚʝʣʠʢʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʪʘʢʦʞ ʯʠʩʣʝʥʥʽ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, 

ʤʝʪʦʜʠ ʟʘʭʠʩʪʫ ʧʨʘʮʽʚʥʠʢʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʟʘ ʧʝʚʥʠʤʠ 

ʧʨʠʥʮʠʧʘʤʠ, ʽ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʤʝʪʦʜ ʤʦʞʝ ʩʣʫʞʠʪʠ ʜʣʷ ʟʘʭʠʩʪʫ ʧʨʘʮʽʚʥʠʢʽʚ 

ʦʜʥʦʯʘʩʥʦ ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʽ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʫ. 

ʄʝʪʦʜʠ, ʟʘʭʦʜʠ ʪʘ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ ʧʨʘʮʶʶʯʠʭ ʚʽʜ ʚʧʣʠʚʫ ʰʢʽʜʣʠʚʠʭ ʽ 

ʥʝʙʝʟʧʝʯʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʟʛʨʫʧʦʚʘʥʽ ʧʦ ʨʷʜʫ ʢʨʠʪʝʨʽʾʚ. 

ɹʝʟʧʝʢʘ ʧʨʘʮʽ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʟʘʭʦʜʘʤʠ ʟʘʭʠʩʪʫ, ʷʢʽ ʟʘ ʦʟʥʘʢʘʤʠ ʽ ʟʤʽʩʪʦʤ 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʜʽʣʝʥʽ ʥʘ: 

ī ʦʨʛʘʥʽʟʘʮʽʡʥʽ; 

ī ʪʝʭʥʽʯʥʽ; 

ī ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʽ; 

ī ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʽ. 
ʊʝʭʥʽʯʥʽ ʬʘʢʪʦʨʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʥʘʯʥʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ, ʪʦʤʫ ʾʭ, ʚ ʩʚʦʶ 

ʯʝʨʛʫ, ʧʨʠʡʥʷʪʦ ʧʦʜʽʣʷʪʠ ʥʘ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʽ, ʪʝʭʥʦʣʦʛʽʯʥʽ, ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ. 

ʊʘʢʠʡ ʧʦʜʽʣ ʚʽʜʧʦʚʽʜʘʻ ʩʪʨʫʢʪʫʨʽ ʫʧʨʘʚʣʽʥʥʷ ʽ ʭʘʨʘʢʪʝʨʫ ʚʠʨʦʙʥʠʮʪʚʘ ʙʘʛʘʪʴʦʭ 

ʦʨʛʘʥʽʟʘʮʽʡ ʪʘ ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ ʜʽʷʣʴʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʚ ʩʧʨʘʚʽ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʧʨʘʮʽʚʥʠʢʽʚ. 

ɼʦ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʟʘʭʠʩʪʫ ʧʨʘʮʽʚʥʠʢʽʚ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ 

ʟʚʘʨʶʚʘʣʴʥʠʭ ʨʦʙʽʪ [1] ʚʽʜʥʦʩʷʪʴʩʷ: 

ī ʫʪʨʠʤʘʥʥʷ ʫ ʙʝʟʧʝʯʥʦʤʫ ʩʪʘʥʽ ʙʫʜʽʚʝʣʴ, ʩʧʦʨʫʜ, ʪʝʨʠʪʦʨʽʾ ʮʝʭʫ ʯʠ 
ʜʽʣʷʥʢʠ; 

ī ʦʨʛʘʥʽʟʘʮʽʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʫʪʨʠʤʘʥʥʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ (ʦʨʛʘʥʽʟʘʮʽʷ ʽ 

ʦʩʥʘʱʝʥʥʷ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ; ʩʪʘʥ ʦʨʛʪʝʭʦʩʥʘʱʝʥʥʷ, ʨʫʯʥʦʛʦ  ̔ʜʦʧʦʤʽʞʥʦʛʦ 
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ʽʥʩʪʨʫʤʝʥʪʫ; ʙʝʟʧʝʢʫ ʩʢʣʘʜʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ, ʟʘʛʦʪʦʚʦʢ, ʜʝʪʘʣʝʡ ʽ ʛʦʪʦʚʠʭ 

ʚʠʨʦʙʽʚ; ʧʨʠʙʠʨʘʥʥʷ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ); 

ī ʦʨʛʘʥʽʟʘʮʽʷ ʽʥʩʪʨʫʢʪʘʞʽʚʪʘ ʥʘʚʯʘʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ ʙʝʟʧʝʢʠ ʧʨʘʮʽ; 

ī ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ ʟʘʩʦʙʘʤʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ; 
ī ʬʦʨʤʠ ʽ ʤʝʪʦʜʠ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʘʮʽ (ʽʥʜʠʚʽʜʫʘʣʴʥʘ, ʙʨʠʛʘʜʥʘ, ʟʤʽʥʥʽʩʪʴ, 

ʨʝʞʠʤ ʧʨʘʮʽ ʽ ʚʽʜʧʦʯʠʥʢʫ); 

ī ʦʨʛʘʥʽʟʘʮʽʷ ʩʘʥʽʪʘʨʥʦ-ʧʦʙʫʪʦʚʦʛʦ ʪʘ ʣʽʢʫʚʘʣʴʥʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ. 

ʂʦʥʩʪʨʫʢʪʦʨʩʴʢʽ ʨʝʘʣʽʟʫʶʪʴ: 
ī ʙʝʟʧʝʢʫ ʢʦʥʩʪʨʫʢʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ, ʦʨʛʘʥʽʚ ʫʧʨʘʚʣʽʥʥʷ, ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʚʠʤʦʛʘʤ 

ʩʪʘʥʜʘʨʪʽʚ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʪʘ ʽʥʰʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʠʭ ʜʦʢʫʤʝʥʪʽʚ); 

ī ʙʝʟʧʝʢʫ ʢʦʥʩʪʨʫʢʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʩʥʘʱʝʥʥʷ (ʧʨʠʩʪʨʦʾʚ, ʽʥʩʪʨʫʤʝʥʪʫ 
ʪʘ ʽʥ.); 

ī ʙʝʟʧʝʢʫ ʢʦʥʩʪʨʫʢʮʽʾ ʨʫʯʥʦʛʦ ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʪʘ ʽʥ. 
ʊʝʭʥʦʣʦʛʽʯʥʽ ʧʦʣʷʛʘʶʪʴ ʫ: 

ī ʚʠʙʦʨʽ ʙʝʟʧʝʯʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʽ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ; 

ī ʢʦʤʧʣʝʢʩʥʽʡ ʤʝʭʘʥʽʟʘʮʽʷ ʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʘʞʢʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ ʦʧʝʨʘʮʽʡ; 

ī ʨʦʟʤʽʱʝʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʦʨʛʘʥʽʟʘʮʽʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ; 
ī ʚʠʙʦʨʽ ʟʘʩʦʙʽʚ ʢʦʣʝʢʪʠʚʥʦʛʦ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ; 

ī ʚʢʣʶʯʝʥʥʽ ʚʠʤʦʛ ʙʝʟʧʝʢʠ ʚ ʪʝʭʥʦʣʦʛʽʯʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ; 
ī ʢʦʥʪʨʦʣʶ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʙʝʟʧʝʢʠ ʚ ʜʽʶʯʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʘʭ 

ʪʘ ʽʥ. 
ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʜʦʪʨʠʤʘʥʥʷ ʪʝʨʤʽʥʽʚ ʧʣʘʥʦʚʦʛʦ ʨʝʤʦʥʪʫ, 

ʧʽʜʪʨʠʤʘʥʥʷ ʚ ʩʧʨʘʚʥʦʤʫ ʩʪʘʥʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʦʩʥʘʱʝʥʥʷ ʪʦʱʦ. 
ʉʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʽ ʧʦʣʷʛʘʶʪʴ ʚ ʢʦʥʪʨʦʣʽ ʧʦʢʘʟʥʠʢʽʚ ʰʢʽʜʣʠʚʠʭ ʪʘ 

ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʢʪʦʨʽʚ. 

ʇʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʽ ʧʝʨʝʜʙʘʯʘʶʪʴ: 

ī ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʣʶʜʠʥʠ, ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 
ʦʩʦʙʣʠʚʦʩʪʝʡ ʡʦʛʦ ʦʨʛʘʥʽʟʤʫ ʭʘʨʘʢʪʝʨʫ ʚʠʢʦʥʫʚʘʥʦʾ ʨʦʙʦʪʠ (ʘʥʪʨʦʧʦʤʝʪʨʠʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ, ʰʚʠʜʢʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ ʨʝʘʢʮʽʡ, ʩʪʽʡʢʽʩʪʴ ʫʚʘʛʠ, ʦʩʦʙʠʩʪʽʩʥʽ ʷʢʦʩʪʽ ʽ 

ʽʥ.); 

ī ʧʨʦʬʝʩʽʡʥʫ ʧʽʜʛʦʪʦʚʣʝʥʽʩʪʴ ʧʨʘʮʽʚʥʠʢʘ (ʥʘʚʯʝʥʽʩʪʴ, ʦʩʚʦʻʥʥʷ 

ʙʝʟʧʝʯʥʠʭ ʧʨʠʡʦʤʽʚ ʧʨʘʮʽ, ʟʥʘʥʥʷ ʧʨʘʚʠʣ ʪʘ ʽʥʩʪʨʫʢʮʽʡ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ); 

ī ʧʨʦʧʘʛʘʥʜʫ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʩʫʚʦʨʦʤʫ ʽ 
ʪʦʯʥʦʤʫ ʜʦʪʨʠʤʘʥʥʽ ʚʠʤʦʛ ʦʭʦʨʦʥʠ ʧʨʘʮʽ; 

ī ʜʦʪʨʠʤʘʥʥʷ ʪʨʫʜʦʚʦʾ ʽ ʚʠʨʦʙʥʠʯʦʾ ʜʠʩʮʠʧʣʽʥʠ ʪʘ ̔ ʥ. 
ɯʥʰʠʤ ʢʨʠʪʝʨʽʻʤ ʨʦʟʧʦʜʽʣʫ ʟʘʭʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʻ ʧʨʠʥʮʠʧ ʟʘʭʠʩʪʫ. 

ɿʘ ʮʠʤ ʢʨʠʪʝʨʽʻʤ ʤʝʪʦʜʠ ʽ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ ʧʨʘʮʶʶʯʠʭ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʘʢʠʤ 

ʯʠʥʦʤ. 

1. ʅʦʨʤʘʣʽʟʘʮʽʷ ʫʤʦʚ ʧʨʘʮʽ. 
ʉʫʪʥʽʩʪʴ ʮʴʦʛʦ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ ʧʨʦʚʝʜʝʥʥʽ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ, ʪʝʭʥʽʯʥʠʭ ʪʘ 

ʽʥʰʠʭ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʨʠʟʠʢ 

ʧʦʰʢʦʜʞʝʥʥʷ ʟʜʦʨʦʚ'ʷ, ʽ ʧʨʠʚʝʜʝʥʥʷ ʟʥʘʯʝʥʴ ʰʢʽʜʣʠʚʠʭ ʽ ʥʝʙʝʟʧʝʯʥʠʭ 
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ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ ʜʦ ʥʦʨʤʦʚʘʥʠʭ ʚʝʣʠʯʠʥ. ʅʘ ʦʩʥʦʚʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʝʙʝʟʧʝʢ 

ʽ ʚʠʟʥʘʯʝʥʥʷ ʟʥʘʯʝʥʴ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʣʘʥ 

ʟʘʭʦʜʽʚ, ʚ ʷʢʠʡ, ʟʦʢʨʝʤʘ, ʚʢʣʶʯʘʻʪʴʩʷ: 

ī ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʰʫʤʫ, 
ʨʽʚʥʽʚ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʪʦʱʦ; 

ī ʤʦʜʝʨʥʽʟʘʮʽʷ ʘʙʦ ʟʘʤʽʥʘ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʥʝ ʟʘʜʦʚʦʣʴʥʷʻ ʩʫʯʘʩʥʠʤ 

ʚʠʤʦʛʘʤ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʪʘ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʤ ʥʦʨʤʘʪʠʚʘʤ; 

ī ʦʩʥʘʱʝʥʥʷ ʧʨʠʤʽʱʝʥʴ, ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʥʝʦʙʭʽʜʥʠʤʠ 
ʟʘʩʦʙʘʤʠ ʢʦʣʝʢʪʠʚʥʦʛʦ ʟʘʭʠʩʪʫ. 

2. ɿʘʭʠʩʪ ʚʽʜʩʪʘʥʥʶ. 
ɼʘʥʠʡ ʤʝʪʦʜ ʟʘʭʠʩʪʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʧʦ ʤʦʞʣʠʚʦʩʪʽ ʫʩʫʥʫʪʠ ʟʦʥʠ 

ʧʝʨʝʪʠʥʫ ʛʦʤʦʩʬʝʨʠ (ʧʨʦʩʪʽʨ, ʚ ʷʢʦʤʫ ʜʽʻ ʣʶʜʠʥʘ) ʽ ʥʦʢʩʦʩʬʝʨʠ (ʧʨʦʩʪʽʨ, ʚ 

ʷʢʦʤʫ ʤʦʞʣʠʚʽ ʧʨʦʷʚʠ ʥʝʙʝʟʧʝʯʥʠʭ ʽ ʰʢʽʜʣʠʚʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ). 

3. ɿʘʭʠʩʪ ʯʘʩʦʤ. 
ʎʝʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʧʝʨʰʽ ʜʚʘ ʤʝʪʦʜʫ 

ʥʝʤʦʞʣʠʚʦ ʟʘʩʪʦʩʫʚʘʪʠ ʯʝʨʝʟ ʪʝʭʥʽʯʥʽ ʧʨʠʯʠʥʠ ʘʙʦ ʾʭ ʨʝʘʣʽʟʘʮʽʷ ʥʝ ʜʘʻ 

ʟʘʜʦʚʽʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʥʦʨʤʘʪʠʚʥʦ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʜʦʧʫʩʪʠʤʠʡ ʯʘʩ ʧʝʨʝʙʫʚʘʥʥʷ ʣʶʜʠʥʠ ʚ ʟʦʥʽ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ ʘʙʦ 

ʰʢʽʜʣʠʚʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ, ʧʦʙʣʠʟʫ ʧʦʪʫʞʥʠʭ ʜʞʝʨʝʣ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʯʠ 

ʦʧʪʠʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ). 

4. ɸʜʘʧʪʘʮʽʷ ʧʨʘʮʽʚʥʠʢʽʚ ʜʦ ʧʽʜʚʠʱʝʥʦʛʦ ʨʠʟʠʢʫ. 

ʈʝʘʣʽʟʘʮʽʷ ʮʴʦʛʦ ʤʝʪʦʜʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦ ʜʝʢʽʣʴʢʦʭ ʥʘʧʨʷʤʢʘʭ, ʘ ʩʘʤʝ: 
ī ʧʨʦʬʝʩʽʡʥʠʡ ʚʽʜʙʽʨ ʧʨʘʮʽʚʥʠʢʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʚ ʫʤʦʚʘʭ 

ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ; 

ī ʩʧʝʮʽʘʣʴʥʝ ʥʘʚʯʘʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ ʧʝʚʥʠʭ ʧʨʦʬʝʩʽʡ ʽ ʧʨʦʚʝʜʝʥʥʷ 

ʽʥʩʪʨʫʢʪʘʞʽʚ; 

ī ʧʨʦʚʝʜʝʥʥʷ ʧʦʧʝʨʝʜʥʽʭ ʽ ʧʝʨʽʦʜʠʯʥʠʭ ʤʝʜʠʯʥʠʭ ʦʛʣʷʜʽʚ ʧʨʘʮʽʚʥʠʢʽʚ ʜʣʷ 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʧʨʦʬʝʩʽʡ; 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ ʟʘʩʦʙʘʤʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ (ʩʧʝʮʦʜʷʛʦʤ, 

ʟʘʭʠʩʥʠʤʠ ʦʢʫʣʷʨʘʤʠ, ʤʘʩʢʘʤʠ, ʧʨʦʪʠʛʘʟʘʤʠ ʪʘ ʽʥ.). 

ɿʛʽʜʥʦ ʟ ɼʉʊʋ 2456-94 [2] ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ 

ʜʫʛʦʚʦʛʦ ʟʚʘʨʶʚʘʥʥʷ ʤʝʪʘʣʽʚ ʩʣʽʜ ʧʝʨʝʜʙʘʯʘʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʫ 

ʤʝʭʘʥʽʟʘʮʽʶ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʧʨʦʮʝʩʫ ʟʚʘʨʶʚʘʥʥʷ ʽ ʡʦʛʦ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ʢʦʣʝʢʪʠʚʥʦʛʦ ʟʘʭʠʩʪʫ ʚʽʜ ʚʧʣʠʚʫ ʰʢʽʜʣʠʚʠʭ ʚʠʨʦʙʥʠʯʠʭ 

ʬʘʢʪʦʨʽʚ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

 

1. ʅʇɸʆʇ 28.52-1.31-13.ʇʨʘʚʠʣʘ ʦʭʦʨʦʥʠʧʨʘʮʽʧʽʜ ʯʘʩ 

ʟʚʘʨʶʚʘʥʥʷʤʝʪʘʣʽʚ. ï http://dnop.com.ua/dnaop/act24816.htm 

2. ɼʉʊʋ 2456-94. ɿʚʘʨʶʚʘʥʥʷʜʫʛʦʚʝ ʽ ʝʣʝʢʪʨʦʰʣʘʢʦʚʝ. ɺʠʤʦʛʠʙʝʟʧʝʢʠ. ï 

[ʏʠʥʥʠʡʚʽʜ 1995-01-01]. ī ʂ.: ɼʝʨʞʩʪʘʥʜʘʨʪʋʢʨʘʾʥʠ. ī 1994. ï 17 ʩ. 
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ɿɸɹɽɿʇɽʏɽʅʅʗ ɹɽɿʇɽʂʀ ʇʈʀ ʆʈɻɸʅɯɿɸʎɯɰ 

ʇʈʆʄʀʉʃʆɺʆɻʆ ʊʋʈʀɿʄʋ 

 
ɸʰʤʘʨʽʥʘ ɻ.ʈ., ʩʪ. ʚʠʢʣ. (ʢʘʬ. ɹɾɼ ʅʋʍʊ) 

 
ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʟ'ʷʚʠʣʦʩʷ ʙʘʛʘʪʦ ʣʶʜʝʡ, ʷʢʽ ʟʚʠʯʘʡʥʠʤ ʧʣʷʞʘʤ, ʧʦʭʦʜʘʤ  

ʚ ʛʦʨʠ ʽ ʚʽʜʧʦʯʠʥʢʫ ʟʘ ʢʦʨʜʦʥʦʤ ʚʦʣʽʶʪʴ ʟʘʚʦʜʠ, ʬʘʙʨʠʢʠ, ʰʘʭʪʠ, ʪʝʨʠʢʦʥʠ ʽ 

ʚʝʣʠʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʎʝ - çʪʫʨʠʩʪʠ ʚ ʢʘʩʢʘʭè. ʇʨʦʤʠʩʣʦʚʠʡ ʪʫʨʠʟʤ ʥʽʢʦʣʠ ʥʝ 

ʙʫʜʝ ʤʘʩʦʚʠʤ, ʘʣʝ ʜʦʧʠʪʣʠʚʠʭ ʩʤʽʣʠʚʮʽʚ ʙʘʛʘʪʦ ʽ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ, ʽ ʟʘ ʢʦʨʜʦʥʦʤ. 

ʇʨʦʤʠʩʣʦʚʠʡ ʪʫʨʠʟʤ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ ʪʫʨʠʟʤʫ, 

ʷʢʠʡ ʪʘʢʦʞ ʚʢʣʶʯʘʻ ʽ ʽʥʰʽ ʧʽʜʚʠʜʠ. ʅʘʧʨʠʢʣʘʜ, ʽʩʥʫʻ ʜʠʛʛʝʨʩʪʚʦ, ʨʫʬʬʽʥʛ, 

ʧʘʩʠʚʥʠʡ ʽʥʜʫʩʪʨʽʘʣʴʥʠʡ ʪʫʨʠʟʤ, ʫʨʙʘʥʽʟʤ. 

ʇʘʩʠʚʥʠʡ ʽʥʜʫʩʪʨʽʘʣʴʥʠʡ ʪʫʨʠʟʤ - ʥʘʡʙʽʣʴʰ ʙʝʟʧʝʯʥʠʡ ʽ ʧʨʦʩʪʠʡ ʚʠʜ 

ʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ ʚʽʜʧʦʯʠʥʢʫ. ʉʪʚʦʨʶʶʪʴʩʷ ʛʨʫʧʠ, ʜʣʷ ʷʢʠʭ ʧʨʦʚʦʜʷʪʴʩʷ 

ʩʧʝʮʽʘʣʴʥʽ ʝʢʩʢʫʨʩʽʾ ʧʦ ʧʦʢʠʥʫʪʠʭ ʦʙ'ʻʢʪʘʭ. ʎʝ ʤʦʞʫʪʴ ʙʫʪʠ ʩʪʘʨʽ ʚʠʨʦʙʥʠʯʽ 

ʙʫʜʽʚʣʽ, ʟʘʥʝʜʙʘʥʽ ʞʠʪʣʦʚʽ ʙʫʜʠʥʢʠ ʟ ʦʩʦʙʣʠʚʦʶ ʽʩʪʦʨʽʻʶ, ʟʘʢʨʠʪʽ ʚʽʡʩʴʢʦʚʽ 

ʙʘʟʠ. 

ʇʨʦʬʝʩʽʡʥʽ ʧʨʦʤʪʫʨʠʩʪʠ ʟʘʧʝʚʥʷʶʪʴ, ʱʦ ʧʨʦʤʠʩʣʦʚʠʡ ʪʫʨʠʟʤ ʚ ʋʢʨʘʾʥʽ, 

ʚ ʧʦʨʽʚʥʷʥʥʽ, ʥʘʧʨʠʢʣʘʜ ʟ ɻʦʣʣʘʥʜʽʻʶ, ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʘʨʦʜʢʦʚʦʤʫ ʩʪʘʥʽ. ɺ 

ɭʚʨʦʧʽ ʮʝʡ ʥʘʧʨʷʤ, ʥʘʚʧʘʢʠ, ʜʫʞʝ ʨʦʟʚʠʥʝʥʠʡ ʽ ʻ ʩʠʣʴʥʠʤ ʤʘʨʢʝʪʠʥʛʦʚʠʤ 

ʭʦʜʦʤ. ʅʘ ʜʝʷʢʠʭ ʦʙ'ʻʢʪʘʭ ʻ ʧʘʥʦʨʘʤʥʽ ʪʨʠʚʠʤʽʨʥʽ ʚʠʜʠ, ʥʘ ʽʥʰʠʭ - ʽʥʪʝʨʘʢʪʠʚʥʽ 

ʧʘʥʝʣʽ ʽ ʟʘʣʫʯʝʥʽ ʪʨʝʥʘʞʝʨʠ. 

ɼʦ 2007 ʨʦʢʫ ʫ ʌʨʘʥʮʽʷ ʥʘʨʘʭʦʚʫʚʘʣʦʩʴ 1700 ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʨʝʛʫʣʷʨʥʦ 

ʧʨʠʡʤʘʶʪʴ ʪʫʨʠʩʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠʣʠʚʥʫ ʝʥʝʨʛʝʪʠʯʥʫ ʩʪʘʥʮʽʶ ʚ ʈʘʥʩʘ 

ʱʦʨʽʯʥʦ ʚʽʜʚʽʜʫʻ ʙʣʠʟʴʢʦ 300 ʪʠʩʷʯ ʪʫʨʠʩʪʽʚ. ʋ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʰʦʢʦʣʘʜʥʘ 

ʬʘʙʨʠʢʘ ʚ ʂʝʜʙʝʨʨʽ ʧʨʠʡʤʘʻ ʜʦ 400 ʪʠʩʷʯ ʣʶʜʝʡ ʥʘ ʨʽʢ. ɺ ɸʤʝʨʠʮʽ ʥʝʤʘʻ 

ʟʘʚʦʜʽʚ, ʷʢʽ ʭʦʯʘ ʙ ʨʘʟ ʥʘ ʨʽʢ ʥʝ ʧʨʠʡʤʘʣʠ ʫ ʩʝʙʝ ʪʫʨʠʩʪʠʯʥʽ ʛʨʫʧʠ. 

ɺʝʣʠʢʫ ʧʦʧʫʣʷʨʥʽʩʪʴ ʤʘʶʪʴ ʽ ʧʦʩʪʽʥʜʫʩʪʨʽʘʣʴʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɺ ɯʩʧʘʥʽʾ 

ʥʘʡʙʽʣʴʰʝ ʪʫʨʠʩʪʽʚ ʡʜʝ ʚʽʜʚʽʜʫʚʘʪʠ ʚʠʥʥʽ ʟʘʚʦʜʠ, ʚ ʅʽʜʝʨʣʘʥʜʘʭ - ʢʚʽʪʢʦʚʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. ʂʨʽʤ ʜʽʶʯʠʭ ʟʘʚʦʜʽʚ, ʚ ʪʫʨʠʩʪʠʯʥʠʭ ʮʽʣʷʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʦʙʦʨʦʥʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ɼʨʫʛʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟʙʝʨʝʛʣʦʩʷ ʙʘʛʘʪʦ ʩʪʘʨʦʚʠʥʥʠʭ ʚʠʨʦʙʥʠʮʪʚ. 

ʆʩʦʙʣʠʚʦ ʮʽʢʘʚʽ ʚʦʥʠ ʙʫʜʫʪʴ ʽʥʦʟʝʤʥʦʤʫ ʪʫʨʠʩʪʫ. ɸʜʞʝ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ ʽ ʥʘ 

ɿʘʭʦʜʽ ʚʠʨʦʙʥʠʯʠʡ ʨʦʟʚʠʪʦʢ ʡʰʦʚ ʨʽʟʥʠʤʠ ʰʣʷʭʘʤʠ. ʋ ʥʘʩ ʚʠʨʦʙʥʠʮʪʚʘ ,ʱʦ 

ʚʪʨʘʪʠʣʠ ʩʚʦʻ ʟʥʘʯʝʥʥʷ ʯʘʩʪʦ ʢʠʜʘʣʠ, ʘ ʥʦʚʠʡ ʟʘʚʦʜ ʙʫʜʫʚʘʣʠ ʥʘ ʥʦʚʦʤʫ 

ʤʘʡʜʘʥʯʠʢʫ. ʋ ɭʚʨʦʧʽ, ʥʘʚʧʘʢʠ, ʚʠʨʦʙʥʠʯʽ ʙʫʜʽʚʣʽ ʧʝʨʝʙʫʜʦʚʫʚʘʣʠ ʽ ʥʘʚʽʪʴ 

ʟʥʦʩʠʣʠ, ʱʦʙ ʥʘ ʾʭ ʤʽʩʮʽ ʩʧʦʨʫʜʠʪʠ ʥʦʚʽ ʮʝʭʠ, ʘ ʦʙʣʘʜʥʘʥʥʷ ʧʝʨʝʧʣʘʚʣʷʣʠ ʽ 

ʫʪʠʣʽʟʫʚʘʣʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ - ʪʘʤ ʤʘʡʞʝ ʥʝ ʟʙʝʨʝʛʣʦʩʷ ʽʩʪʦʨʠʯʥʠʭ ʚʠʨʦʙʥʠʮʪʚ. ɯ 

ʱʦʙ ʧʦʜʠʚʠʪʠʩʷ, ʷʢʠʤ ʙʫʚ, ʥʘʧʨʠʢʣʘʜ, ʮʫʢʨʦʚʠʡ ʟʘʚʦʜ ʚ XIX  - XX ʩʪʦʣʽʪʪʽ, 

ʪʫʨʠʩʪʠ ʟʤʦʞʫʪʴ ʧʨʠʾʭʘʪʠ ʚ ʋʢʨʘʾʥʫ. ʂʨʽʤ ʽʩʪʦʨʠʯʥʠʭ ʟʘʚʦʜʽʚ ʚ ʋʢʨʘʾʥʽ ʻ ʮʽʢʘʚʽ 

ʚʠʨʦʙʥʠʯʽ ʢʦʤʧʣʝʢʩʠ ʈʘʜʷʥʩʴʢʦʛʦ ʧʝʨʽʦʜʫ, ʘ ʪʘʢʦʞ ʩʫʯʘʩʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʇʨʦʤʠʩʣʦʚʠʡ ʪʫʨʠʟʤ - ʮʝ ʥʘʡʢʨʘʱʘ ʨʝʢʣʘʤʘ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʘʜʞʝ ʮʝ 

ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʧʨʦʩʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ ʷʢ ʥʘ ʚʽʪʯʠʟʥʷʥʦʤʫ, ʪʘʢ ʽ ʥʘ 

ʟʘʨʫʙʽʞʥʠʭ ʨʠʥʢʘʭ. ʎʝ ʩʪʚʦʨʝʥʥʷ ʜʦʚʽʨʠ ʩʧʦʞʠʚʘʯʘ ʜʦ ʧʨʦʜʫʢʮʽʾ ʟʘʚʦʜʫ. ʎʝ 
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ʚʘʞʣʠʚʦ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ, ʘʚʪʦʤʦʙʽʣʽʚ, 

ʧʦʙʫʪʦʚʦʾ ʪʝʭʥʽʢʠ, ʤʝʙʣʽʚ ʽ ʪ.ʜ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʦʥʘʜ ʪʨʠ ʜʝʩʷʪʢʠ ʚʠʨʦʙʥʠʯʠʭ ʢʦʤʧʘʥʠʡ ʋʢʨʘʾʥʠ 

ʚʞʝ ʧʨʦʚʦʜʷʪʴ ʝʢʩʢʫʨʩʽʾ ʥʘ ʩʚʦʾʭ ʪʝʨʠʪʦʨʽʷʭ. ʎʝ ʊʘʢʽ ʷʢ: ʚʠʨʦʙʥʠʢ ʜʠʪʷʯʦʛʦ 

ʭʘʨʯʫʚʘʥʥʷ çɸʛʫʰʘè, ʫʢʨʘʾʥʩʴʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ Danon, Coca-Cola, Roshen, 

ʚʠʨʦʙʥʠʢ ʤʝʜʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ çʌʘʨʤʘʢè ʪʘ ʟʘʚʦʜ çʆʙʦʣʦʥʴè. 

ɼʝʷʢʽ ʟ ʥʠʭ ʟʘ ʨʽʢ ʚʽʜʚʽʜʫʶʪʴ ʜʦ 10 ʪʠʩ. ʝʢʩʢʫʨʩʘʥʪʽʚ. 

ʏʦʤʫ ʞ ʪʽʣʴʢʠ ʜʝʷʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʨʦʟʚʠʚʘʶʪʴ ʧʨʦʤʠʩʣʦʚʠʡ ʪʫʨʠʟʤ ʽ ʱʦ 

ʟʘʚʘʞʘʻ ʽʥʰʠʤ ʟʘʧʫʩʪʠʪʠ ʮʝʡ ʧʨʦʮʝʩ? 

ɿ ʟʘʢʦʨʜʦʥʥʠʤ ʜʦʩʚʽʜʦʤ ʽ ʧʨʠʭʦʜʦʤ ʥʘ ʪʝʨʠʪʦʨʽʶ ʋʢʨʘʾʥʠ ʽʥʦʟʝʤʥʠʭ 

ʢʦʤʧʘʥʽʡ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʧʦʚ'ʷʟʘʥʽ ʟʤʽʥʠ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʛʝʥʝʨʘʣʴʥʠʭ ʧʣʘʥʽʚ ʪʘ 

ʙʣʘʛʦʫʩʪʨʦʶ ʪʝʨʠʪʦʨʽʾ. ɿʥʘʯʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʟʦʥʘʤ ʚʽʜʧʦʯʠʥʢʫ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʚʠʨʦʙʥʠʮʪʚ, ʦʬʦʨʤʣʝʥʥʷ ʧʨʠʟʘʚʦʜʩʴʢʠʭ ʜʽʣʷʥʦʢ. ʇʨʠʢʣʘʜ - 

ɹʦʪʽʻʚʩʴʢʘ ʚʽʪʨʦʚʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷ, ʷʢʘ ʧʦʙʫʜʦʚʘʥʘ ʟ ʯʽʪʢʦʶ ʜʦʚʛʦʩʪʨʦʢʦʚʦʶ 

ʩʪʨʘʪʝʛʽʻʶ. ɯʥʬʨʘʩʪʨʫʢʪʫʨʘ ʥʘʚʢʦʣʦ ʚʽʪʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʪʘʢʠʤ 

ʯʠʥʦʤ, ʱʦʙ ʟʘʜʦʚʦʣʴʥʠʪʠ ʘʤʙʽʮʽʡʥʽ ʧʣʘʥʠ ʧʦ ʨʦʟʰʠʨʝʥʥʶ ʙʽʟʥʝʩʫ. ʎʝʡ ʧʨʦʝʢʪ 

ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʝʪʘʣʦʥ ʜʣʷ ʋʢʨʘʾʥʠ [1]. 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʬʦʨʤʫʚʘʥʥʷ ʙʣʘʛʦʫʩʪʨʦʶ ʪʝʨʠʪʦʨʽʾ ʩʫʯʘʩʥʦʛʦ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʻ ʾʾ ʧʨʦʥʠʢʥʽʩʪʴ, ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʟʫʘʣʴʥʠʭ ʧʝʨʝʰʢʦʜ ʽ 

ʦʛʦʨʦʞ. ʄʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ ʩʪʨʘʪʝʛʽʷ ʚʽʜʢʨʠʪʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʜʣʷ ʚʽʜʚʽʜʫʚʘʯʽʚ. 

ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʣʘʰʪʫʚʘʥʥʷ ʨʽʟʥʠʭ ʩʧʝʮʽʘʣʴʥʠʭ ʟʦʥ ʜʝʤʦʥʩʪʨʘʮʽʾ 

ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ, ʪʘʢʽ ʟʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʨʛʘʥʽʟʦʚʘʥʽ, ʷʢ ʦʛʣʷʜʦʚʽ 

ʤʘʡʜʘʥʯʠʢʠ, ʩʧʝʮʽʘʣʴʥʽ ʤʘʨʰʨʫʪʠ (ʷʢ ʧʽʰʦʭʽʜʥʽ, ʪʘʢ ʽ  ʪʨʘʥʩʧʦʨʪʥʽ), 

ʤʘʡʜʘʥʯʠʢʠ ʩʠʤʫʣʷʮʽʾ ʫʯʘʩʪʽ ʫ ʚʠʨʦʙʥʠʯʦʤʫ ʧʨʦʮʝʩʽ. 

ʉʝʨʝʜ ʯʠʥʥʠʢʽʚ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʨʦʟʚʠʪʢʫ ʧʨʦʤʠʩʣʦʚʦʛʦ ʪʫʨʠʟʤʫ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘʟʠʚʘʶʪʴ ʧʽʜʚʠʱʝʥʽ ʚʠʤʦʛʠ ʜʦ ʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣ ʙʝʟʧʝʢʠ, 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʜʘʪʢʦʚʠʭ ʚʢʣʘʜʝʥʴ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʧʨʠʡʦʤʫ ʪʫʨʠʩʪʽʚ ʽ 

ʚʥʝʩʝʥʥʷ ʢʦʨʠʛʫʚʘʥʴ ʚ ʨʦʙʦʯʠʡ ʧʨʦʮʝʩ. 

ɼʦ ʧʨʦʚʝʜʝʥʥʷ ʪʫʨʫ ʧʦ ʧʽʜʧʨʠʻʤʩʪʚʫ ʧʦʪʨʽʙʥʦ ʧʽʜʛʦʪʫʚʘʪʠʩʷ. 

ʅʘ ʦʙ'ʻʢʪʽ ʧʦʩʪʘʯʘʣʴʥʠʢ ʧʦʩʣʫʛʠ ʧʦʚʠʥʝʥ ʛʘʨʘʥʪʫʚʘʪʠ: 

- ʥʘʷʚʥʽʩʪʴ ʥʘ ʨʝʩʝʧʰʝʥ ʘʧʪʝʯʢʠ ʜʣʷ ʥʘʜʘʥʥʷ ʧʝʨʰʦʾ ʜʦʣʽʢʘʨʩʴʢʦʾ 

ʜʦʧʦʤʦʛʠ; 

- ʧʠʩʴʤʦʚʽ ʽʥʩʪʨʫʢʮʽʾ ʱʦʜʦ ʜʽʡ ʚ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ; 

- ʜʦʪʨʠʤʘʥʥʷ ʽ ʟʥʘʥʥʷ ʧʝʨʩʦʥʘʣʦʤ ʧʨʘʚʠʣ ʙʝʟʧʝʢʠ ʥʘ ʦʙ'ʻʢʪʽ; 

- ʜʝʤʦʥʩʪʨʘʮʽʶ ʽʥʩʪʨʫʢʮʽʡ ʧʦ ʪʝʭʥʽʮʽ ʙʝʟʧʝʢʠ; 
- ʥʘʷʚʥʽʩʪʴ ʥʘ ʨʝʩʝʧʰʝʥ ʥʦʤʝʨʽʚ ʪʝʣʝʬʦʥʽʚ ʝʢʩʪʨʝʥʠʭ ʩʣʫʞʙ ʜʣʷ ʟʚ'ʷʟʢʫ ʟ 

ʥʠʤʠ ʚ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ; 

- ʥʘʷʚʥʽʩʪʴ ʚʽʜʧʦʚʽʜʘʣʴʥʦʾ ʦʩʦʙʠ ʟ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ (ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ). 
ʇʦʩʪʘʯʘʣʴʥʠʢ ʧʦʩʣʫʛ ʪʘʢʦʞ ʧʦʚʠʥʝʥ: 

- ʚʞʠʚʘʪʠ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʩʦʙʠʩʪʦʛʦ ʟʘʭʠʩʪʫ (ʥʘʧʨʠʢʣʘʜ, 
ʚʠʜʽʣʷʪʠ ʟʘʙʦʨʦʥʝʥʽ ʟʦʥʠ ʜʣʷ ʚʽʜʚʽʜʫʚʘʥʥʷ, ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʟʥʘʢʠ ʽ 

ʧʦʢʘʞʯʠʢʠ, ʤʘʨʢʫʚʘʪʠ ʥʝʙʝʟʧʝʯʥʽ ʟʦʥʠ, ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʽʜʚʽʜʫʚʘʯʽʚ ʩʧʝʮʽʘʣʴʥʠʤ 

ʩʧʦʨʷʜʞʝʥʥʷʤ, ʪʘʢʠʤ ʷʢ ʤʘʩʢʠ, ʰʦʣʦʤʠ, ʟʘʭʠʩʥʝ ʚʟʫʪʪʷ ʘʙʦ ʩʧʝʮʽʘʣʴʥʠʡ ʦʜʷʛ); 
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- ʧʽʜʛʦʪʫʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʬʦʨʤʠ ʜʦʢʫʤʝʥʪʽʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʛʘʨʘʥʪʽʡ ʜʣʷ ʚʽʜʚʽʜʫʚʘʯʽʚ ʧʨʠ ʾʭ ʚʽʜʚʽʜʫʚʘʥʥʽ ʦʙ'ʻʢʪʘ; 

- ʽʥʬʦʨʤʫʚʘʪʠ ʚʽʜʚʽʜʫʚʘʯʽʚ ʟʘʟʜʘʣʝʛʽʜʴ ʚ ʫʩʥʽʡ ʘʙʦ ʧʠʩʴʤʦʚʽʡ ʬʦʨʤʽ ʧʨʦ 
ʧʨʘʚʠʣʘ ʙʝʟʧʝʢʠ; 

- ʤʘʪʠ ʥʘʙʽʨ ʟʘʩʦʙʽʚ ʜʣʷ ʥʘʜʘʥʥʷ ʧʝʨʰʦʾ ʜʦʣʽʢʘʨʩʴʢʦʾ ʜʦʧʦʤʦʛʠ ʚ 
ʢʦʞʥʦʤʫ ʤʽʩʮʽ, ʜʝ ʧʨʦʚʦʜʷʪʴʩʷ ʥʝʙʝʟʧʝʯʥʽ ʨʦʙʦʪʠ. 

ʅʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʨʦʧʦʥʦʚʘʥʽ ʜʦ ʜʝʛʫʩʪʘʮʽʾ 

ʧʨʦʜʫʢʪʠ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʩʪʘʥʜʘʨʪʘʤ ʙʝʟʧʝʢʠ. 

ɺʽʜʚʽʜʫʚʘʯʘʤ ʧʦʚʠʥʥʘ ʙʫʪʠ ʛʘʨʘʥʪʦʚʘʥʘ ʤʦʞʣʠʚʽʩʪʴ ʧʦʤʠʪʠ ʨʫʢʠ ʜʦ ʽ 

ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʜʝʛʫʩʪʘʮʽʾ [2]. ʊʫʨʠʩʪʠʯʥʠʡ ʦʙ'ʻʢʪ ʧʦʚʠʥʝʥ ʙʫʪʠ ʽʜʝʘʣʴʥʦ 

ʯʠʩʪʠʤ, ʘ ʚʩʝ ʦʙʣʘʜʥʘʥʥʷ ʧʦʚʠʥʥʦ ʚʠʛʣʷʜʘʪʠ ʥʦʚʠʤ. ʇʦʪʨʽʙʥʦ ʱʦʙ 

ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʙʫʣʠ ʚ ʯʠʩʪʦʤʫ, ʦʭʘʡʥʦʤʫ ʦʜʷʟʽ, ʤʘʪʠ ʛʘʨʥʠʡ ʥʘʩʪʨʽʡ. 

ʇʨʦʤʠʩʣʦʚʠʡ ʪʫʨʠʟʤ ʤʦʞʣʠʚʠʡ ʪʽʣʴʢʠ ʚ ʨʘʤʢʘʭ ʙʝʟʧʝʯʥʠʭ ʜʣʷ 

ʚʽʜʚʽʜʫʚʘʯʽʚ ʫʤʦʚ. ɺʽʪʯʠʟʥʷʥʽ ʧʨʦʤʠʩʣʦʚʮʽ, ʷʢʽ ʟʫʤʽʣʠ ʚʠʙʫʜʫʚʘʪʠ ʚʠʨʦʙʥʠʯʠʡ 

ʧʨʦʮʝʩ ʪʘʢʠʤ ʯʠʥʦʤ, ʜʝʤʦʥʩʪʨʫʶʪʴ ʡʦʛʦ. ʇʨʠʢʣʘʜʠ ʻ ʽ ʥʘ ʭʘʨʯʦʚʠʭ 

ʚʠʨʦʙʥʠʮʪʚʘʭ, ʽ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʽ ʚ ʤʝʪʘʣʫʨʛʽʾ. 

[3]. ʅʘʧʨʠʢʣʘʜ ʇɸʊ çʂʨʠʚʦʨʽʟʴʢʠʡ ʟʘʣʽʟʦʨʫʜʥʠʡ ʢʦʤʙʽʥʘʪè ʦʬʽʮʽʡʥʦ ʚʽʜʢʨʠʚ 

ʚʽʜʚʽʜʫʚʘʥʥʷ ʰʘʭʪ ʧʽʜʧʨʠʻʤʩʪʚʘ ʜʣʷ ʦʨʛʘʥʽʟʦʚʘʥʠʭ ʝʢʩʢʫʨʩʽʡ. ʇʨʦʚʦʜʠʪʴ ʾʾ 

ʧʨʝʜʩʪʘʚʥʠʢ ʚʽʜʜʽʣʫ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʄʽʩʮʝ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʢʫʨʩʽʾ 

ʥʝ ʧʨʦʩʪʝ, ʪʦʤʫ ʽ ʧʽʜʛʦʪʦʚʢʘ ʮʽʣʢʦʤ ʫʢʣʘʜʘʻʪʴʩʷ ʚ ʩʭʝʤʫ ʨʦʙʦʪʠ ʜʣʷ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʰʘʭʪʠ. ɺʩʽ ʦʙʦʚ'ʷʟʢʦʚʽ ʝʪʘʧʠ ʧʨʠʩʫʪʥʽ: ʩʧʝʨʰʫ ʤʝʜʠʯʥʠʡ ʦʛʣʷʜ, 

ʧʦʪʽʤ ʽʥʩʪʨʫʢʪʘʞ ʟ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ. ɼʘʣʽ ʝʢʩʢʫʨʩʘʥʪʘʤ ʚʠʜʘʻʪʴʩʷ ʨʦʙʦʯʠʡ ʦʜʷʛ 

ʰʘʭʪʘʨʷ. 

ʇʨʦʤʠʩʣʦʚʠʡ ʪʫʨʠʟʤ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʪʘʢʦʞ ʦʩʚʽʪʥʶ ʪʘ 

ʧʨʦʬʦʨʽʻʥʪʘʮʽʡʥʫ ʬʫʥʢʮʽʶ, ʪʦʤʫ ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʝʢʩʢʫʨʩʽʡ ʫʯʥʽʚ, ʱʦ 

ʚʽʜʚʽʜʫʶʪʴ ʧʽʜʧʨʠʻʤʩʪʚʦ ʽ ʚʠʨʦʙʥʠʯʽ ʤʘʡʜʘʥʯʠʢʠ, ʩʣʽʜ ʦʟʥʘʡʦʤʠʪʠ ʾʭ ʟ 

ʧʨʘʚʠʣʘʤʠ ʧʦʚʝʜʽʥʢʠ ʽ ʧʨʘʚʠʣʘʤʠ ʙʝʟʧʝʢʠ. ɸʜʤʽʥʽʩʪʨʘʮʽʷ ʦʩʚʽʪʥʴʦʾ ʦʨʛʘʥʽʟʘʮʽʾ 

ʧʨʠʟʥʘʯʘʻ ʥʘʢʘʟʦʤ ʢʝʨʽʚʥʠʢʘ ʝʢʩʢʫʨʩʽʾ, ʷʢʠʡ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʥʝʩʝ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʞʠʪʪʷ, ʟʜʦʨʦʚ'ʷ ʫʯʥʽʚ ʽ ʙʝʟʧʝʯʥʝ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʢʫʨʩʽʾ, ʟʘ 

ʚʠʢʦʥʘʥʥʷ ʧʣʘʥʫ ʟʘʭʦʜʽʚ, ʧʨʘʚʠʣ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ, ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʠ, 

ʜʦʪʨʠʤʘʥʥʷ ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ ʧʽʜ ʯʘʩ ʧʝʨʝʚʝʟʝʥʥʷ ʝʢʩʢʫʨʩʘʥʪʽʚ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ 

ʪʨʘʥʩʧʦʨʪʫ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

 

1. ʇʨʦʤʳʰʣʝʥʥʳʡ ʪʫʨʠʟʤ ʚ ʋʢʨʘʠʥʝ: ʧʦʯʝʤʫ ʩʪʦʠʪ ʧʦʩʝʪʠʪʴ ɹʦʪʠʝʚʩʢʫʶ 
ɺʕʉ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ : 

https://www.segodnya.ua/life/stories/promyshlennyy-turizm-v-ukraine-pochemu- 

stoit-posetit-botievskuyu-ves/. 

2. ʀʉʆ 13810:2015* "ʊʫʨʠʩʪʩʢʠʝ ʫʩʣʫʛʠ. ʇʨʦʤʳʰʣʝʥʥʳʡ ʪʫʨʠʟʤ. 

ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʩʣʫʛ" (ISO 13810:2015 "Tourism services - Industrial tourism - 

Service provision", IDT). 

3. ʊʫʨʠʩʪ ʚ ʢʘʩʢʝ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ : 

http://expert.ru/ural/2015/28/turist-v-kaske/. 
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ʋʇʈɸɺʃɯʅʅʗ ɺʀʈʆɹʅʀʏʀʄʀ ʈʀɿʀʂɸʄʀ ʅɸ ʇɯɼʇʈʀɭʄʉʊɺɸʍ 

 
ɹʨʦʞʢʦ ʆ.ʆ., ʩʪʫʜ. (ʛʨ. ʋʉ-41, ʌʄʄ ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ) 

 

ʋʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʨʠʟʠʢʘʤʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʥʘʡʯʘʩʪʽʰʝ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʥʝʜʞʤʝʥʪʫ ʨʠʟʠʢʫ. ɺʽʥ ʫ ʧʝʨʰʫ ʯʝʨʛʫ 

ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʨʦʟʚʠʪʦʢ ʙʝʟʧʝʢʠ ʪʘ ʙʝʟʘʚʘʨʽʡʥʦʩʪʽ ʩʠʩʪʝʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʩʽʭ ʤʦʞʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ, ʘʣʝ ʢʨʽʤ ʪʦʛʦ, ʫʧʨʘʚʣʽʥʥʷ 

ʚʠʨʦʙʥʠʯʠʤʠ ʨʠʟʠʢʘʤʠ ʜʦʧʦʤʘʛʘʻ ʩʪʚʦʨʠʪʠ ʟʘʭʠʩʪ ʧʽʜʧʨʠʻʤʩʪʚʫ ʚʽʜ ʚʪʨʘʪʠ 

ʧʨʠʙʫʪʢʫ. ʇʦʩʪʘʚʣʝʥʽ ʮʽʣʽ ʥʘ ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʷʭʜʦʩʷʛʘʶʪʴʩʷ ʟʘʚʜʷʢʠ 

ʧʨʦʚʝʜʝʥʥʶʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʤʘʢʩʠʤʘʣʴʥʦ ʷʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ ʩʠʩʪʝʤ ʜʣʷ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʉʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʬʘʢʪʦʨʠ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʻʜʠʥʽ 

ʜʣʷ ʚʩʽʭ ʧʽʜʧʨʠʻʤʩʪʚ ʦʟʥʘʢʦʶ, ʪʦʤʫ ʱʦ ʚʪʽʣʝʥʽ ʚ ʥʠʭ ʨʠʟʠʢʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʚʩʽʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʡ ʫʩʪʘʥʦʚ, ʭʦʯʘ, ʙʝʟʫʤʦʚʥʦ, ʨʠʟʠʢʠ ʻ ʥʝʦʜʥʘʢʦʚʠʤʠ ʧʦ 

ʧʨʠʯʠʥʽʚʠʥʠʢʥʝʥʥʷ, ʚʝʣʠʯʠʥʽ ʤʦʞʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ ʡʥʘʧʨʷʤʢʘʤʠ ʾʭ ʫʩʫʥʝʥʥʷ. 

ʇʨʦʙʣʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʨʠʟʠʢʘʤʠ ʚ ʋʢʨʘʾʥʽ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʥʘʙʨʘʣʘ 

ʰʠʨʦʢʦʛʦ ʨʦʟʛʦʣʦʩʫ. ɿʘ ʦʩʪʘʥʥʽʡ ʨʽʢ ʚ ʋʢʨʘʾʥʽ ʩʪʘʣʦʩʷ 3 ʧʦʞʝʞʽ ʥʘ ʩʢʣʘʜʘʭ 

ʙʦʻʧʨʠʧʘʩʽʚ ʚʥʘʩʣʽʜʦʢ ʩʣʫʞʙʦʚʦʛʦ ʥʝʜʙʘʣʴʩʪʚʘ, ʟʘ ʜʘʥʠʤʠ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ 

ʩʪʘʪʠʩʪʠʢʠ ʟʥʦʩ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʩʢʣʘʚ ʫ 2016 ʨʦʮʽ 58,1%. ɿʘ 

ʂɺɽɼ-2010 ʥʘʡʙʽʣʴʰʠʡ ʟʥʦʩ ʙʫʚ ʫ ʩʬʝʨʽ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʪʘ ʜʦʧʦʤʽʞʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (80,2%) ʪʘ ʧʝʨʝʨʦʙʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ (76,4%). 

ɺʠʨʦʙʥʠʯʽ ʨʠʟʠʢʠ ï ʮʝ ʪʘʢʠʡ ʚʠʜ ʨʠʟʠʢʽʚ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʧʨʦʮʝʩʽ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʽ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʨʦʟʨʦʙʦʢ, ʚʠʨʦʙʥʠʮʪʚʘ, ʨʝʘʣʽʟʘʮʽʾ ʪʘ 

ʧʽʩʣʷʨʝʘʣʽʟʘʮʽʦʥʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʨʦʜʫʢʮʽʾ [1]. ɺʠʨʦʙʥʠʯʽ ʨʠʟʠʢʠ ʤʦʞʥʘ 

ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʥʘ 4 ʛʨʫʧʠ: 

1. ʊʝʭʥʦʣʦʛʽʯʥʽ ʨʠʟʠʢʠ. ɺ ʮʶ ʛʨʫʧʫ ʚʢʣʶʯʘʶʪʴ ʨʠʟʠʢʠ ʟ ʽʥʚʝʩʪʠʮʽʷʤʠ ʪʘ 
ʽʥʥʦʚʘʮʽʷʤʠ ʪʦʙʪʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʠʧʫʱʝʥʥʽ ʤʦʞʣʠʚʦʩʪʽ ʥʝʜʦʩʷʛʥʝʥʥʷ ʙʘʞʘʥʠʭ 

(ʟʘʧʣʘʥʦʚʘʥʠʭ ʨʘʥʽʰʝ) ʨʝʟʫʣʴʪʘʪʽʚ (ʚʪʨʘʪ). 

2. ɺʠʨʦʙʥʠʯʽ ʨʠʟʠʢʠ. ʉʶʜʠ ʚʢʣʶʯʘʶʪʴ ʨʠʟʠʢʠ ʫ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ ʩʪʨʘʪʝʛʽʾ 
ʧ̔ ʜʧʨʠʻʤʩʪʚʘ, ʨʠʟʠʢʠ ʧʦʨʫʰʝʥʥʷ ʧʣʘʥʦʚʠʭ ʪʝʨʤʽʥʽʚ, ʨʠʟʠʢʠ ʫ ʧʦʩʪʘʯʘʥʥʽ. 

3. ʊʨʘʥʩʧʦʨʪʥʽ ʨʠʟʠʢʠ. 
4. ʈʝʘʣʽʟʘʮʽʡʥʽ ʨʠʟʠʢʠ. ɼʦ ʮʽʻʾ ʛʨʫʧʠ ʚʽʜʥʦʩʷʪʴ ʤʘʨʢʝʪʠʥʛʦʚʽ ʪʘ ʢʦʤʝʨʮʽʡʥʽ 

ʨʠʟʠʢʠ. 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʙʽʣʴʰ ʟʨʫʯʥʦʶ ʙʫʜʝ ʢʣʘʩʠʬʽʢʘʮʽʷ ʚʠʨʦʙʥʠʯʠʭ 

ʨʠʟʠʢʽʚ ʟʘ ʩʬʝʨʦʶ ʚʠʥʠʢʥʝʥʥʷ. ʎʝ ʨʠʟʠʢʠ ʦʩʥʦʚʥʦʾ ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʨʠʟʠʢʠ ʜʦʧʦʤʽʞʥʦʾ ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʨʠʟʠʢʠ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʚʠʨʦʙʥʠʮʪʚʦ. 

ɼʦ ʨʠʟʠʢʽʚ ʦʩʥʦʚʥʦʾ ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʽʜʥʦʩʷʪʴ ʨʠʟʠʢʠ ʧʦʣʦʤʦʢ 

ʦʙʣʘʜʥʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʯʥʽ ʪʘ ʘʚʘʨʽʡʥʽ ʨʠʟʠʢʠ. ɼʦ ʨʠʟʠʢʽʚ ʜʦʧʦʤʽʞʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʚʭʦʜʠʪʴ ʨʠʟʠʢ ʧʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʫ ʨʝʤʦʥʪʫ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʨʠʟʠʢ ʧʝʨʝʙʦʾʚ ʟ 

ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷʤ. ɼʦ ʨʠʟʠʢʽʚ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʚʠʨʦʙʥʠʯʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚʽʜʥʦʩʷʪʴ ʨʠʟʠʢʠ ʟʙʦʾʚ ʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ. 

ʇʽʩʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʨʠʟʠʢʫ ʟʘ ʜʞʝʨʝʣʘʤʠ ʫʪʚʦʨʝʥʥʷ ʤʦʞʥʘ ʧʝʨʝʭʦʜʠʪʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʦʮʽʥʢʠ ʨʠʟʠʢʫ. ʅʝ ʚʩʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʧʣʘʥʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʻ 
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ʨʠʟʠʢʦʤ, ʧʨʦʷʚʦʤ ʨʠʟʠʢʫ ʻ ʣʠʰʝ ʚʠʷʚʣʝʥʥʷ ʪʘʢʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʷʢʝ ʧʝʨʝʚʠʱʫʻ 

ʜʦʧʫʩʪʠʤʠʡ ʨʽʚʝʥʴ. ʗʢ ʧʨʘʚʠʣʦ ʟʘ ʫʤʦʚʠ ʥʘʷʚʥʦʩʪʽ ʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘʜʽʡʥʦʾ 

ʩʠʩʪʝʤʠ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʙʶʜʞʝʪʫʚʘʥʥʷ, ʢʦʥʪʨʦʣʶ ʟʘ ʤʘʪʝʨʽʘʣʴʥʦ-ʬʽʥʘʥʩʦʚʠʤʠ 

ʚʪʨʘʪʘʤʠ, ʛʦʣʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʚʽʜʭʠʣʝʥʥʷ ʮʽʣʴʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʻ ʬʘʢʪʦʨʠ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ (ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʨʝʩʫʨʩʠ, ʧʨʘʮʽʚʥʠʢʠ, ʦʩʥʦʚʥʽ ʚʠʨʦʙʥʠʯʽ 

ʬʦʥʜʠ, ʧʨʠʨʦʜʥʽ ʷʚʠʱʘ). 

ɼʣʷ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʙʦ ʚʘʨʪʽʩʥʽ ʚʪʨʘʪʠ (ʫ ʛʨʦʰʦʚʠʭ 

ʦʜʠʥʠʮʷʭ), ʘʙʦ ʫ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʘʭ. ʎʝ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʷʚʣʝʥʥʷ ʥʘʩʪʘʥʥʷ 

ʨʠʟʠʢʦʚʦʾ ʧʦʜʽʾ, ʡʤʦʚʽʨʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʨʠʟʠʢʫ ʪʘ ʪʷʞʢʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʨʠʟʠʢʫ. 

ʁʤʦʚʽʨʥʽʩʪʴ ʪʘ ʪʷʞʢʽʩʪʴ ʨʠʟʠʢʫ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʚʽʜ 0 ʜʦ 10 ʙʘʣʽʚ, ʡʤʦʚʽʨʥʽʩʪʴ 

ʥʘʩʪʘʥʥʷ ʨʠʟʠʢʫ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʚʽʜ 0 ʜʦ 1. 

ʅʘʡʯʘʩʪʽʰʝ ʚʠʨʦʙʥʠʯʽ ʨʠʟʠʢʠ ʦʮʽʥʶʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʨʠʮʽ 
çʁʤʦʚʽʨʥʽʩʪʴ ʚʽʜʤʦʚʠ - ʪʷʞʢʽʩʪʴ ʥʘʩʣʽʜʢʫè ʪʘ FMEA-ʘʥʘʣʽʟʫ. ɼʘʥʘ ʤʘʪʨʠʮʷ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʥʘʦʯʥʦ ʨʘʥʞʫʚʘʪʠ ʨʠʟʠʢʠ, ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʾʭ 

ʦʙʨʦʙʢʠ, ʦʮʽʥʶʚʘʪʠ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʪʨʘʪ ʥʘ ʦʙʨʦʙʢʫ (ʜʠʚ. ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1 
ʄʘʪʨʠʮʷ çʡʤʦʚʽʨʥʽʩʪʴ ʚʽʜʤʦʚʠ - ʪʷʞʢʽʩʪʴ ʥʘʩʣʽʜʢʫè 

ʂʘʪʝʛʦʨʽʷ 
ʨʠʟʠʢʫ ʧʦ 

ʯʘʩʪʦʪʽ 

ʊʷʞʢʽʩʪʴ 

ʂʘʪʘʩʪʨʦʬʽʯʥʠʡ 
ʨʠʟʠʢ 

ʂʨʠʪʠʯʥʠʡ 
ʨʠʟʠʢ 

ʅʝʢʨʠʪʠʯʥʠʡ 
ʨʠʟʠʢ 

ʈʠʟʠʢ ʤʘʣʠʤ 
ʥʘʩʣʽʜʢʦʤ 

ʏʘʩʪʠʡ ʨʠʟʠʢ A A A C 

ʁʤʦʚʽʨʥʠʡ 
ʨʠʟʠʢ 

A A B C 

ʄʦʞʣʠʚʠʡ 
ʨʠʟʠʢ 

A B B D 

ʈʽʜʢʽʩʥʠʡ ʨʠʟʠʢ A B C D 

ʇʨʘʢʪʠʯʥʦ 
ʥʝʡʤʦʚʽʨʥʠʡ 

ʨʠʟʠʢ 

 

B 

 

C 

 

C 

 

D 

 

ɼʞʝʨʝʣʦ: ʩʬʦʨʤʦʚʘʥʦ ʥʘ ʦʩʥʦʚʽ [2]. 

ʈʘʥʛʠ ʚʽʜʤʦʚ: 

ɸ - ʦʙʦʚ'ʷʟʢʦʚʠʡ ʧʦʛʣʠʙʣʝʥʠʡ ʘʥʘʣʽʟ ʽ ʧʨʦʚʝʜʝʥʥʷ ʦʙʨʦʙʢʠ ʨʠʟʠʢʫ. 

ɺ - ʙʘʞʘʥʠʡ ʧʦʛʣʠʙʣʝʥʠʡ ʘʥʘʣʽʟ, ʦʙʦʚ'ʷʟʢʦʚʝ ʦʙʨʦʙʢʘ ʨʠʟʠʢʫ. 

ʉ - ʤʦʞʥʘ ʦʙʤʝʞʠʪʠʩʷ ʷʢʽʩʥʠʤ ʘʥʘʣʽʟʦʤ, ʦʙʨʦʙʢʘ ʨʠʟʠʢʫ ʥʝ ʦʙʦʚ'ʷʟʢʦʚʘ. 

D - ʜʦʜʘʪʢʦʚʠʡ ʘʥʘʣʽʟ ʽ ʦʙʨʦʙʢʘ ʨʠʟʠʢʫ ʥʝ ʧʦʪʨʽʙʥʽ. 

 

ɿʘ ʢʨʠʪʝʨʽʻʤ ʚʽʜʤʦʚ ʟʘ ʪʷʞʢʽʩʪʶ ʥʘʩʣʽʜʢʽʚ ʨʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʨʠʟʠʢʠ: 
1. ʂʘʪʘʩʪʨʦʬʽʯʥʠʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʤʝʨʪʽ ʣʶʜʝʡ, ʟʘʚʜʘʻ ʽʩʪʦʪʥʦʾ ʰʢʦʜʠ 

ʦʙ'ʻʢʪʫ ʽ ʥʝʧʦʧʨʘʚʥʦʾ ʰʢʦʜʠ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ. 

2. ʂʨʠʪʠʯʥʠʡ (ʥʝʢʨʠʪʠʯʥʠʡ)- ʟʘʛʨʦʞʫʻ (ʥʝ ʟʘʛʨʦʞʫʻ) ʞʠʪʪʶ ʣʶʜʝʡ, 

ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ, ʚʪʨʘʪʦʶ ʦʙ'ʻʢʪʘ; 

3. ʈʠʟʠʢ ʤʘʣʠʤ ʥʘʩʣʽʜʢʦʤ - ʥʝ ʚʽʜʥʦʩʷʪʴʩʷ ʟʘ ʩʚʦʾʤʠ ʥʘʩʣʽʜʢʘʤʠ ʥʽ ʜʦ 

ʦʜʥʽʻʾ ʟ ʧʝʨʰʠʭ ʪʨʴʦʭ ʢʘʪʝʛʦʨʽʡ. 
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FMEA-ʘʥʘʣʽʟ ʻ ʘʥʘʣʽʟʦʤ ʚʠʜʽʚ ʥʘʩʣʽʜʢʽʚ ʡ ʢʨʠʪʠʯʥʦʩʪʽ ʚʽʜʤʦʚ. FMEA- 

ʘʥʘʣʽʟ ʻ ʙʽʣʴʰ ʣʝʛʰʠʤ ʥʽʞ ʩʢʣʘʜʘʥʥʷ ʤʘʪʨʠʮʽ çʡʤʦʚʽʨʥʽʩʪʴ ʚʽʜʤʦʚʠ - ʪʷʞʢʽʩʪʴ 

ʥʘʩʣʽʜʢʫè. ʊʝʭʥʽʢʘ FMEA ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʚʠʜʠ ʚʽʜʤʦʚ ʢʦʞʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʩʠʩʪʝʤʠ ʧʝʨʝʨʘʭʦʚʫʶʪʴʩʷ ʚ ʩʧʝʮʽʘʣʴʥʽʡ ʪʘʙʣʠʮʽ ʽ ʜʦʢʫʤʝʥʪʫʶʪʴʩʷ 

- ʨʘʟʦʤ ʟ ʧʝʨʝʜʙʘʯʫʚʘʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ. ʄʝʪʦʜ ʻ ʩʠʩʪʝʤʘʪʠʯʥʠʤ, ʝʬʝʢʪʠʚʥʠʤ ʽ 
ʜʝʪʘʣʴʥʠʤ, ʭʦʯʘ ʚʠʪʨʘʪʥʠʡ ʟʘ ʯʘʩʦʤ, ʘ ʪʘʢʦʞ, ʩʭʠʣʴʥʠʤ ʜʦ ʧʦʚʪʦʨʶʚʘʣʴʥʠʭ ʜʽʡ 

[3]. 

ʇʽʩʣʷ ʦʮʽʥʢʠ ʚʠʨʦʙʥʠʯʠʭ ʨʠʟʠʢʽʚ ʧʝʨʝʭʦʜʷʪʴ ʜʦ ʾʭ ʫʩʫʥʝʥʥʷ. ʅʘʡʙʽʣʴʰ 

ʧʦʧʫʣʷʨʥʠʤʠ ʻ ʤʝʪʦʜʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʫ ʷʢ: ʫʭʠʣʝʥʥʷ ʚʽʜ ʨʠʟʠʢʫ, ʧʨʠʡʥʷʪʪʷ 

ʨʠʟʠʢʽʚ, ʧʝʨʝʜʘʯʘ ʨʠʟʠʢʫ, ʣʦʢʘʣʽʟʘʮʽʷ ʨʠʟʠʢʽʚ, ʧʨʦʚʝʜʝʥʥʷ ʧʨʝʚʝʥʪʠʚʥʠʭ 

ʟʘʭʦʜʽʚ.ʋʭʠʣʝʥʥʷ ʚʽʜ ʨʠʟʠʢʫ ʧʦʣʷʛʘʻ ʫ ʚʽʜʤʦʚʽ ʚʽʜ ʜʽʡ ʪʘ ʟʘʭʦʜʽʚ, ʱʦ ʪʷʛʥʫʪʴ ʟʘ 

ʩʦʙʦʶ ʨʝʘʣʽʟʘʮʽʶ ʥʝʧʨʠʡʥʷʪʥʦʛʦ ʨʽʚʥʷ ʨʠʟʠʢʫ. ʅʘʧʨʠʢʣʘʜ ʮʝ ʤʦʞʝ ʙʫʪʠ 

ʚʽʜʤʦʚʘ ʚʽʜ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʥʝʥʘʜʽʡʥʠʭ ʧʘʨʪʥʝʨʽʚ.ʄʝʪʦʜ ʧʨʠʡʥʷʪʪʷ 

ʨʠʟʠʢʫ ʦʟʥʘʯʘʻ ʪʝ, ʱʦ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʩʪʚʦʨʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʡ ʨʝʟʝʨʚʥʠʡ 

ʬʦʥʜ ʜʣʷ ʧʦʢʨʠʪʪʷ ʟʙʠʪʢʫ ʚʽʜ ʡʤʦʚʽʨʥʦʛʦ ʨʠʟʠʢʫ. ɼʘʥʠʡ ʤʝʪʦʜ ʻ 

ʤʘʣʦʝʬʝʢʪʠʚʥʠʤ ʫ ʨʘʟʽ, ʷʢʱʦ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʘʚʘʨʽʾ ʻ ʯʘʩʪʠʤ ̫ ʚʠʱʝʤ. 

ʇʝʨʝʜʘʯʘ ʨʠʟʠʢʫ ʧʦʣʷʛʘʻ ʫ ʧʝʨʝʥʝʩʝʥʽ ʚʠʥʠ ʟʘ ʨʠʟʠʢ ʥʘ ʪʨʝʪʶ ʦʩʦʙʫ. ʉʶʜʠ 

ʚʽʜʥʦʩʷʪʴ ʩʪʨʘʭʫʚʘʥʥʷ, ʣʽʟʠʥʛ (ʜʣʷ ʤʘʰʠʥ ʪʘ ʦʙʣʘʜʥʘʥʥʷ), 

ʬʘʢʪʦʨʠʥʛ.ʃʦʢʘʣʽʟʘʮʽʷ ʨʠʟʠʢʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʠʩʪʝʤʠ 

ʥʦʨʤ ʫ ʪʠʭ ʮʝʭʘʭ ʚʠʨʦʙʥʠʮʪʚʘ, ʜʝ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʧʣʘʥʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʥʘʡʙʽʣʴʰʝ. ʅʘʧʨʠʢʣʘʜ, ʥʦʨʤʫʚʘʥʥʷ ʟʘʧʘʩʽʚ ʩʠʨʦʚʠʥʠ ʽ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʦʙʤʝʞʠʪʠ ʨʠʟʠʢ ʟʫʧʠʥʢʠ ʚʠʨʦʙʥʠʮʪʚʘ ʫ ʨʘʟʽ ʧʝʨʝʙʦʾʚ ʟ ʧʦʩʪʘʯʘʥʥʷʤ. 

ʇʨʝʚʝʥʪʠʚʥʽ ʟʘʭʦʜʠ ï ʤʝʪʦʜ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʦʤ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʟʜʽʡʩʥʝʥʥʷ 

ʜʽʡ ʤʝʥʝʜʞʤʝʥʪʦʤ ʢʦʤʧʘʥʽʾ ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʫ. ɼʘʥʠʡ ʤʝʪʦʜ ʻ 

ʝʬʝʢʪʠʚʥʠʤ, ʘʣʝ ʜʦʨʦʛʠʤ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʚʽʜʙʫʣʦʩʷ 

ʟʙʽʣʴʰʝʥʥʷ ʪʨʘʚʤ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ, ʢʝʨʽʚʥʠʮʪʚʫ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʥʘʚʯʘʥʥʷ 

ʘʙʦ ʽʥʩʪʨʫʢʪʘʞ ʜʣʷ ʨʦʙʽʪʥʠʢʽʚ ʟ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ. 

ɿʘʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʨʠʟʠʢʘʤʠ, ʧʽʜʧʨʠʻʤʩʪʚʘʤ 

ʥʝʦʙʭʽʜʥʦ ʾʭ ʧʨʦʨʘʥʞʦʚʫʚʘʪʠ ʟʘ ʯʘʩʪʦʪʦʶ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʪʷʞʢʽʩʪʶ ʥʘʩʣʽʜʢʽʚ. 

ɺʠʙʽʨ ʤʝʪʦʜʫ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʦʤ ʻ ʜʣʷ ʢʦʞʥʦʾ ʬʽʨʤʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ, ʘʜʞʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʽʜ ʚʘʨʪʦʩʪʽ ʜʣʷ ʢʦʞʥʦʛʦ ʻ ʨʽʟʥʦʶ. 

 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʇʦʣʫʢʘʨʦʚ ʆ.ɯ., ʢʘʥʜ. ʪʝʭ. ʥʘʫʢ (ʢʘʬ. ʆʇʎɹ ʂʇɯ ʽʤ. ɯʛʦʨʷ 

ʉʽʢʦʨʩʴʢʦʛʦ) 

 

ʃʽʪʝʨʘʪʫʨʘ 

 

1. ɺʠʨʦʙʥʠʯʽ ʨʠʟʠʢʠ, ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʢʣʘʩʠʬʽʢʘʮʽʷ. [ɽʣʝʢʪʨʦʥʥʠʡ 
ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://studopedia.com.ua/1_65501_virobnichi-riziki -ih- 

harakteristiki-i-klasifikatsiya.html. 

2. ɸʥʘʣʠʟ ʚʠʜʦʚ, ʧʦʩʣʝʜʩʪʚʠʡ ʠ ʢʨʠʪʠʯʥʦʩʪʠ ʦʪʢʘʟʦʚ. [ɽʣʝʢʪʨʦʥʥʠʡ 
ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ:http://www.vashdom.ru/gost/27310-95/. 

3. FMEA ʘʥʘʣʽʟ. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://www.kpms.ru/Implement/Qms_FMEA.htm. 

http://studopedia.com.ua/1_65501_virobnichi-riziki-ih-harakteristiki-i-klasifikatsiya.html
http://studopedia.com.ua/1_65501_virobnichi-riziki-ih-harakteristiki-i-klasifikatsiya.html
http://studopedia.com.ua/1_65501_virobnichi-riziki-ih-harakteristiki-i-klasifikatsiya.html
http://www.vashdom.ru/gost/27310-95/
http://www.kpms.ru/Implement/Qms_FMEA.htm
http://www.kpms.ru/Implement/Qms_FMEA.htm
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ʅɽɹɽɿʇɽʏʅɯ ʌɸʂʊʆʈʀ , ʗʂɯ ɺʀʅʀʂɸʖʊʔ ʇʈʀ ʇʈʆɺɽɼɽʅʅɯ 

ʇɸʗʃʔʅʀʍ ʈʆɹɯʊ ʋ ɺʀʈʆɹʅʀʎʊɺɯ ɽʃɽʂʊʈʆʅɯʂʀ 

 
ɹʫʨʢʦʚʩʴʢʠʡ ʗ. ʖ., ʩʪʫʜʝʥʪ (ʛʨ. ʈɺ-42, ʈʊʌ ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ) 

 

ɺʩʪʫʧ. ʗʢ ʚʽʜʦʤʦ, ʝʣʝʢʪʨʦʥʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʻ ʦʜʥʠʤ ʽʟ ʧʨʽʦʨʠʪʝʪʥʠʭ 

ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ ʫʩʽʭ ʚʠʩʦʢʦʨʦʟʚʠʥʝʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ. ɺʠʨʦʙʥʠʮʪʚʦ ʩʫʯʘʩʥʦʾ 

ʝʣʝʢʪʨʦʥʽʢʠ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʥʘʡʙʽʣʴʰ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʥʘʫʢʦʤʽʩʪʢʠʭ 

ʛʘʣʫʟʝʡ ʝʢʦʥʦʤʽʢʠ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʨʦʮʝʩʽ 

ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʪʘ ʫʩʪʘʥʦʚʦʢ ʽ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʘʛʨʝʩʠʚʥʠʭ ʽ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʽ ʤʘʪʝʨʽʘʣʽʚ. 

ɽʣʝʢʪʨʠʯʥʝ ʪʘ ʝʣʝʢʪʨʦʥʥʝ ʦʙʣʘʜʥʘʥʥʷ ʤʽʩʪʠʪʴ ʨʽʟʥʽ ʥʝʙʝʟʧʝʯʥʽ ʨʝʯʦʚʠʥʠ, 

ʷʢʽ ʻ ʰʢʽʜʣʠʚʠʤʠ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ ʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʋ ʪʦʡ ʯʘʩ 

ʷʢ ʜʝʷʢʽ ʧʨʠʨʦʜʥʽ ʨʝʯʦʚʠʥʠ ʥʝ ʥʝʩʫʪʴ ʰʢʦʜʠ ʚ ʩʚʦʻʤʫ ʧʨʠʨʦʜʥʦʤʫ ʩʪʘʥʽ, ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʝʣʝʢʪʨʦʥʥʠʭ ʧʨʠʣʘʜʽʚ ʯʘʩʪʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟ'ʻʜʥʘʥʴ, ʷʢʽ ʻ ʥʝʙʝʟʧʝʯʥʠʤʠ [1]. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʪʝʨʠʣʴʥʠʭ ʤʝʪʦʜʽʚ 

ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʟʘʭʦʜʽʚ, ʱʦ ʧʨʠʩʚʷʯʝʥʽ ʟʘʙʝʟʧʝʯʝʥʥʶ ʯʠʩʪʦʪʠ ʚ 

ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʤʦʞʝ ʩʪʚʦʨʠʪʠ ʥʝʙʝʟʧʝʯʥʫ ʽʣʶʟʽʶ, ʱʦ ʚʠʨʦʙʥʠʮʪʚʦ 

ʝʣʝʢʪʨʦʥʽʢʠ ʻ ʙʝʟʧʝʯʥʠʤ ʽ ʩʪʝʨʠʣʴʥʠʤ ʧʨʦʮʝʩʦʤ. ʇʨʦʤʠʩʣʦʚʘ ʛʽʛʽʻʥʘ ʻ 

ʩʝʨʡʦʟʥʦʶ ʧʨʦʙʣʝʤʦʶ ʚ ʮʽʡ ʛʘʣʫʟʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ɹʘʛʘʪʦ ʟ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʧʨʦʮʝʩʽ ʧʘʷʣʴʥʠʭ ʨʦʙʽʪ 

ʤʦʞʫʪʴ ʟʘʚʜʘʪʠ ʩʝʨʡʦʟʥʦʾ ʰʢʦʜʠ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ ʧʨʠ ʧʦʨʫʰʝʥʥʽ ʪʝʭʥʽʢʠ 

ʙʝʟʧʝʢʠ [2]. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʟʥʘʯʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʽ ʰʢʽʜʣʠʚʠʭ ʜʣʷ 

ʣʶʜʠʥʠ ʬʘʢʪʦʨʽʚ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʘʷʣʴʥʠʭ ʨʦʙʽʪ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʠʟʥʘʯʝʥʥʷ ʜʞʝʨʝʣ ʥʝʙʝʟʧʝʢʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ 

ʧʨʦʮʝʩʽ ʧʘʡʢʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʟʤʝʥʰʠʪʠ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ. 

ɸʥʘʣʽʟ ʧʫʙʣʽʢʘʮʽʡ. ʅʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʨʽʟʥʠʭ 

ʚʠʨʦʙʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʷʥʥʷ ʦʪʨʠʤʘʣʘ ʩʠʩʪʝʤʘ ʧʨʠʧʦʾʚ ʦʣʦʚʦ-ʩʚʠʥʝʮʴ. ɼʘʥʽ 

ʧʨʠʧʦʾ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʧʘʡʢʫ ʩʪʘʣʝʡ, ʥʽʢʝʣʶ, ʤʽʜʽ ʪʘ ʾʾ ʩʧʣʘʚʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʧʨʠ ʧʘʷʥʥʽ ʤʽʢʨʦʝʣʝʢʪʨʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʈʽʟʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʦʣʦʚʘ ʽ ʩʚʠʥʮʶ 

ʚʠʟʥʘʯʘʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʠʧʦʾʚ. ʆʣʦʚ'ʷʥʦ-ʩʚʠʥʮʝʚʽ ʧʨʠʧʦʾ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʽʥʰʠʤʠ ʤʘʶʪʴ ʨʷʜ ʧʝʨʝʚʘʛ: ʚʠʩʦʢʫ ʟʤʦʯʫʚʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʭʦʨʦʰʠʤ ʦʧʦʨʦʤ 

ʢʦʨʦʟʽʾ, ʟʨʫʯʥʽʩʪʶ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʦʣʦʚ'ʷʥʦ-ʩʚʠʥʮʝʚʽ ʧʨʠʧʦʾ ʣʝʛʫʶʪʴ ʨʽʟʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʟʦʢʨʝʤʘ ʩʫʨʤʦʶ, 

ʩʨʽʙʣʦʤ, ʢʘʜʤʽʻʤ. ʉʫʨʤʘ ʪʘ ʩʨʽʙʣʦ ʧʽʜʚʠʱʫʶʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʽʥʥʷ 

ʦʣʦʚ'ʷʥʦ-ʩʚʠʥʮʝʚʦʛʦ ʧʨʠʧʦʶ, ʘ ʢʘʜʤʽʡ, ʥʘʚʧʘʢʠ, ʟʥʠʞʫʻ. ʇʨʦʮʝʩʠ ʧʘʡʢʠ ʘʙʦ 

ʣʫʜʽʥʥʷ ʦʣʦʚ'ʷʥʦ-ʩʚʠʥʮʝʚʠʤʠ ʽ ʦʣʦʚ'ʷʥʦ-ʩʚʠʥʮʝʚʦ-ʢʘʜʤʽʻʚʠʭ ʧʨʠʧʦʷʤʠ ʤʦʞʫʪʴ 

ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʚʠʜʽʣʝʥʥʷʤ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ: ʩʚʠʥʮʶ ʽ ʦʢʠʩʫ ʢʘʜʤʽʶ, ʱʦ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɻʆʉʊ 12.1.007-76 ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʨʝʯʦʚʠʥ 1-ʛʦ ʢʣʘʩʫ ʥʝʙʝʟʧʝʢʠ 

[3]. ʅʘʜʭʦʜʞʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʚ  ʫʤʦʚʘʭ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʧʦʾʚ ʤʦʞʣʠʚʦ ʧʨʠ ʚʜʠʭʘʥʥʽ ʟʘʙʨʫʜʥʝʥʦʛʦ 
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ʧʦʚʽʪʨʷ, ʘ ʪʘʢʦʞ ʟ ʚʦʜʦʶ ʽ ʾʞʝʶ ʧʨʠ ʥʝʜʦʪʨʠʤʘʥʥʽ ʧʨʘʮʽʚʥʠʢʘʤʠ ʦʩʦʙʠʩʪʦʾ 

ʛʽʛʽʻʥʠ. ʚʠʢʣʠʢʘʻ ʨʦʟʜʨʘʪʫʚʘʥʥʷ ʰʢʽʨʥʠʭ ʧʦʢʨʠʚʽʚ [4]. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʑʦʙ ʟʤʝʥʰʠʪʠ ʰʢʽʜʣʠʚʠʡ ʚʧʣʠʚ ʥʘ 

ʟʜʦʨʦʚôʷ ʧʨʘʮʶʶʯʠʭ ʟ ʦʣʦʚ'ʷʥʦ-ʩʚʠʥʮʝʚʠʤʠ ʽ ʦʣʦʚ'ʷʥʦ-ʩʚʠʥʮʝʚʦ-ʢʘʜʤʽʻʚʠʭ 

ʧʨʠʧʦʷʤʠ ɭʚʨʦʧʝʡʩʴʢʠʡ ʧʘʨʣʘʤʝʥʪ ʽ ʈʘʜʘ ʟ ʚʽʜʭʦʜʽʚ ʝʣʝʢʪʨʠʯʥʦʛʦ ʪʘ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (WEEE), 27 ʩʽʯʥʷ 2003 ʨʦʢʫ ʚʚʝʣʠ ʚ ʜʽʶ ʜʠʨʝʢʪʠʚʫ 

2002/96 / ɭʉ, ʘ ʩʘʤʝ ʧʝʨʝʭʽʜ ʥʘ ʙʝʟʩʚʠʥʮʝʚʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ɹʝʟʩʚʠʥʮʝʚʽ ʧʨʠʧʦʾ ʤʘʶʪʴ ʙʽʣʴʰ ʚʠʩʦʢʫ ʪʝʤʧʝʨʘʪʫʨʫ 

ʧʣʘʚʣʝʥʥʷ ʽ ʙʽʣʴʰ ʥʠʟʴʢʽ ʧʦʢʘʟʥʠʢʠ ʟʤʦʯʫʚʘʥʥʷ, ʥʽʞ ʦʣʦʚôʷʥʦ - ʩʚʠʥʮʝʚʽ. ʊʦʤʫ 

ʜʣʷ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʘʢʪʠʚʥʽ ʬʣʶʩʠ, ʷʢʽ ʙʽʣʴʰ 

ʰʢʽʜʣʠʚʽ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ, ʥʽʞ ʩʚʠʥʝʮʴ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʩʢʣʘʜʽ ʧʨʠʧʦʶ. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ [5], ʱʦ ʤʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʷʥʠʭ  

ʰʚʽʚ, ʚʠʢʦʥʘʥʠʭ ʙʝʟʩʚʠʥʮʝʚʠʤʠ ʧʨʠʧʦʷʤʠ, ʥʘʙʘʛʘʪʦ ʛʽʨʰʝ, ʥʽʞ ʰʚʽʚ,  

ʚʠʢʦʥʘʥʠʭ ʧʨʠʧʦʷʤʠ, ʱʦ ʤʽʩʪʷʪʴ ʩʚʠʥʝʮʴ. ʇʨʠ ʮʴʦʤʫ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʥʷ 

ʙʝʟʩʚʠʥʮʝʚʠʭ ʧʨʠʧʦʾʚ, ʚʠʱʘ, ʥʽʞ ʫ ʟʚʠʯʘʡʥʠʭ ʦʣʦʚôʷʥʦ-ʩʚʠʥʮʝʚʠʭ ʝʚʪʝʢʪʠʯʥʠʭ 

ʩʧʣʘʚʽʚ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʝʣʝʢʪʨʦʨʘʜʽʦʝʣʝʤʝʥʪʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʘʡʢʘ ʤʦʞʝ ʥʘʜʘʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ. 

ɼʞʝʨʝʣʘʤʠ ʪʘʢʦʛʦ ʚʧʣʠʚʫ ʻ ʚ ʦʩʥʦʚʥʦʤʫ ʜʦʧʦʤʽʞʥʽ ʤʘʪʝʨʽʘʣʠ: ʧʨʠʧʦʾ, ʬʣʶʩʠ 

ʪʘ ʛʘʟʦʚʽ ʩʝʨʝʜʦʚʠʱʘ. ʋ ʧʨʦʮʝʩʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʝʣʝʢʪʨʦʥʽʢʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʪʦʢʩʠʯʥʠʭ ʪʘ ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ ʷʢʽ ʥʝʤʦʞʣʠʚʦ ʚʠʣʫʯʠʪʠ ʟ 

ʚʠʨʦʙʥʠʯʦʛʦ ʮʠʢʣʫ. ʊʦʤʫ ʦʧʪʠʤʘʣʴʥʠʤʠ ʩʧʦʩʦʙʦʤ ʤʽʥʽʤʽʟʘʮʽʾ ʚʧʣʠʚʫ ʥʘ 

ʣʶʜʩʴʢʠʡ ʦʨʛʘʥʽʟʤ ʪʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ, ʚʪʦʨʠʥʥʫ ʧʝʨʝʨʦʙʢʫ, ʧʦʩʠʣʝʥʥʷ ʢʦʥʪʨʦʣʶ ʟʘ ʪʦʢʩʠʯʥʠʤʠ 

ʭʽʤʽʢʘʪʘʤʠ, ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽ ʟʙʝʨʽʛʘʥʥʷʤ. ɿʘ ʮʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʤʦʞʥʘ 

ʩʬʦʨʤʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ: 

¶ ʚʧʣʠʚ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʽʚ ʪʘ ʧʘʷʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʤʦʞʥʘ ʟʤʝʥʰʠʪʠ 
ʰʣʷʭʦʤ ʾʭ ʟʙʝʨʝʞʝʥʥʷ ʽ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʢʨʠʪʠʭ 

ʩʠʩʪʝʤ ʜʦʩʪʘʚʢʠ, ʟʘʤʢʥʝʥʠʭ ʮʠʢʣʽʚ ʚʠʨʦʙʥʠʮʪʚʘ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʪʷʞʦʢ ʪʘ 

ʚʝʥʪʠʣʷʪʦʨʽʚ ʟ ʩʠʩʪʝʤʘʤʠ ʩʠʛʥʘʣʽʟʘʮʽʾ; 

¶ ʫʩʪʘʥʦʚʢʘ ʩʠʩʪʝʤ ʘʜʩʦʨʙʮʽʾ ʥʘ ʘʢʪʠʚʦʚʘʥʦʤʫ ʚʫʛʽʣʣʽ ʟʙʠʨʘʪʠ ʽ ʜʦ 90% 
ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ, ʨʦʟʧʠʣʝʥʠʭ ʫ ʧʦʚʽʪʨʽ [6]. 

ɺʠʩʥʦʚʢʠ. ʇʘʷʣʴʥʽ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʰʢʽʜʣʠʚʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ. ɿʘʤʽʥʘ ʦʣʦʚ'ʷʥʦ-ʩʚʠʥʮʝʚʠʭ ʽ ʦʣʦʚ'ʷʥʦ- 

ʩʚʠʥʮʝʚʦ-ʢʘʜʤʽʻʚʠʭ ʧʨʠʧʦʾʚ ʟʛʽʜʥʦ ʜʠʨʝʢʪʠʚʠ 2002/96 / ɭʉ ʙʝʟʩʚʠʥʮʝʚʠʤʠ 

ʧʨʠʧʦʷʤʠ ʥʝ ʟʤʝʥʰʫʻ ʬʘʢʪʠʯʥʦ ʰʢʽʜʣʠʚʠʡ ʚʧʣʠʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘ 

ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʘʢʪʠʚʥʠʭ ʬʣʶʩʽʚ, ʷʢʽ ʙʽʣʴʰ ʰʢʽʜʣʠʚʽ ʜʣʷ 

ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ, ʥʽʞ ʩʚʠʥʝʮʴ. 

ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʰʢʽʜʣʠʚʦʛʦ ʚʧʣʠʚʫ ʧʘʡʢʠ ʨʝʢʦʤʝʥʜʫʻʤʦ ʧʦʣʽʧʰʫʚʘʪʠ 

ʧʨʦʮʝʩʠ ʧʦʚʦʜʞʝʥʥʷ ʟ ʰʢʽʜʣʠʚʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʦʨʙʝʥʪʠ 

ʜʣʷ ʟʚôʷʟʫʚʘʥʥʷ ʰʢʽʜʣʠʚʠʭ ʘʝʨʦʟʦʣʽʚ ʚ ʧʦʚʽʪʨʽ ʨʦʙʦʯʦʾ ʟʦʥʠ. 

 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ɻʫʩʻʚ ɸ. ʄ., ʢ.ʙ.ʥ., ʜʦʮʝʥʪ (ʢʘʬ. ʆʇʎɹ ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ) 
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ʈʀɿʀʂ-ʆʈɯɭʅʊʆɺʅʀʁ ʇɯɼʍɯɼ ʉʋʏɸʉʅʆɻʆ ʇʈʆʄʀʉʃʆɺʆɻʆ 

ʇɯɼʇʈʀɭʄʉʊɺɸ 

 
ɺʦʣʦʜʯʝʥʢʦʚʘ ʅ.ɺ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ (ʢʘʬ. ɹɾɼ ʅʋʍʊ) 

 

ɹʫʜʴ-ʷʢʝ ʩʫʯʘʩʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʋʢʨʘʾʥʠ ʦʨʽʻʥʪʫʻʪʴʩʷ ʥʘ ʚʝʣʠʢʽ ʨʠʥʢʠ 

ʟʙʠʪʫ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʚ ʟʚôʷʟʢʫ ʽʟ ʥʝʩʪʘʙʽʣʴʥʦʶ ʧʦʣʽʪʠʯʥʦʶ ʩʠʪʫʘʮʽʻʶ ʚ ʢʨʘʾʥʽ, 

ʩʢʦʨʦʪʠʣʠʩʷ ʦʙʩʷʛʠ ʧʦʩʪʘʯʘʥʥʷ ʧʨʦʜʫʢʮʽʾ ʜʦ ʪʨʘʜʠʮʽʡʥʠʭ ʨʠʥʢʽʚ (ʟʦʢʨʝʤʘ 

ʨʦʩʽʡʩʴʢʦʛʦ). ɹʽʣʴʰʽʩʪʴ ʚʽʪʯʠʟʥʷʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʧʝʨʝʦʨʽʻʥʪʫʚʘʣʠʩʷ ʥʘ ʨʠʥʢʠ 

ɭʚʨʦʧʠ, ʂʘʥʘʜʠ ʪʘ ʽʥʰʠʭ ʢʨʘʾʥ. ʇʨʠ ʫʢʣʘʜʘʥʥʽ ʢʦʥʪʨʘʢʪʽʚ ʟ ʤʽʞʥʘʨʦʜʥʠʤʠ 

ʨʠʥʢʘʤʠ ʦʩʥʦʚʥʦʶ ʫʤʦʚʦʶ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʩʪʘʥʜʘʨʪʽʚ, ʱʦ 

ʟʘʧʨʦʚʘʜʞʝʥʽ ʄʽʞʥʘʨʦʜʥʦʶ ʆʨʛʘʥʽʟʘʮʽʻʶ ʽʟ ʉʪʘʥʜʘʨʪʠʟʘʮʽʾ (ISO), ʘ ʪʘʢʦʞ 

ʙʨʠʪʘʥʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ ʩʝʨʽʾ ʆʅSAS 18000, ʱʦ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʚ 

ʦʨʛʘʥʽʟʘʮʽʷʭ ʫʩʽʭ ʪʠʧʽʚ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʧʨʠʥʘʣʝʞʥʦʩʪʽ, ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ 

ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ. ʉʪʘʥʜʘʨʪ BS OHSAS 18001:2007 çʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ 

ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ. ɺʠʤʦʛʠè. 

ʋ ɭʚʨʦʧʝʡʩʴʢʦʤʫ ʉʦʶʟʽ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʽʜʭʽʜ ʟʘʢʨʽʧʣʝʥʦ ʩʪ. 2, 3 

ɭʚʨʦʧʝʡʩʴʢʦʾ ʩʦʮʽʘʣʴʥʦʾ ʭʘʨʪʽʾ (ʧʝʨʝʛʣʷʥʫʪʦʾ), ʘ ʪʘʢʦʞ ʪʘʢ ʟʚʘʥʦʶ çʨʘʤʢʦʚʦʶè 

ɼʠʨʝʢʪʠʚʦʶ ˉ 89/391/ɭɽʉ ʈʘʜʠ ʱʦʜʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʭʦʜʽʚ ʽʟ ʟʘʦʭʦʯʝʥʥʷ 

ʧʦʣʽʧʰʝʥʥʷ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʪʘ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʧʨʘʮʽʚʥʠʢʽʚ. ʅʘ ʚʽʪʯʠʟʥʷʥʠʭ 

ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʜʦʩʠʪʴ ʯʘʩʪʦ ʦʮʽʥʢʘ ʨʠʟʠʢʫ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʦʢʨʝʤʦ 

ʚʽʜ ʽʥʰʠʭ ʩʢʣʘʜʦʚʠʭ ʉʋʆʇ (ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ), ʱʦ 

ʫʩʢʣʘʜʥʶʻ ʟʚ'ʷʟʦʢ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʽʟ ʽʥʰʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʠ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʝʣʠʢʠʤ ʧʦʧʠʪʦʤ ʢʦʨʠʩʪʫʶʪʴʩʷ ʬʘʭʽʚʮʽ ʽ 

ʩʧʝʮʽʘʣʽʩʪʠ ʟ ʧʠʪʘʥʴ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʱʦ ʤʘʶʪʴ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟ ʨʠʟʠʢ- 

ʦʨʽʻʥʪʦʚʥʠʤ ʧʽʜʭʦʜʦʤ ʤʠʩʣʝʥʥʷ. ɼʣʷ ʙʽʣʴʰʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘʢʽ ʤʝʥʝʜʞʝʨʠ ʻ 

ʢʣʶʯʦʚʠʤʠ ʫ ʚʧʨʦʚʘʜʞʝʥʽ ʩʫʯʘʩʥʠʭ ʙʝʟʧʝʯʥʠʭ ʤʝʪʦʜʽʚ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʩʠʩʪʝʤʠ 

ʤʝʥʝʜʞʤʝʥʪʫ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʈʠʟʠʢ-ʤʝʥʝʜʞʤʝʥʪ ï ʮʝ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʚ ʮʽʣʦʤʫ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʧʣʠʚʫ ʨʠʟʠʢʽʚ ʥʘ ʦʩʥʦʚʽ ʧʨʦʮʝʩʫ ʾʭ ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʦʮʽʥʢʠ ʪʘ 

ʘʥʘʣʽʟʫ, ʘ ʪʘʢʦʞ ʚʠʙʦʨʫ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʾʭ ʥʘʩʣʽʜʢʽʚ ʟ 

ʤʝʪʦʶ ʜʦʩʷʛʥʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʨʽʚʥʝʤ ʨʠʟʠʢʫ ʪʘ 

ʩʪʨʘʪʝʛʽʯʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʄʝʥʝʜʞʤʝʥʪ ʟ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʥʝ 

ʤʠʩʣʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʨʦʙʢʫ ʪʘ ʨʝʘʣʽʟʘʮʽʶ ʟʘʭʦʜʽʚ ʪʘ ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ 

ʯʠʩʝʣʴʥʠʤʠ ʥʝʙʝʟʧʝʢʘʤʠ ʽ ʤʦʞʣʠʚʦʩʪʷʤʠ (ʧʦʟʠʪʠʚʥʠʤʠ ʽ ʥʝʛʘʪʠʚʥʠʤʠ). ʊʦʙʪʦ 

ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʜʫʢʮʽʾ, ʷʢʘ ʧʽʜʧʘʜʘʻ ʧʽʜ ʜʽʶ ʪʝʭʥʽʯʥʠʭ ʨʝʛʣʘʤʝʥʪʽʚ ʙʝʟ ʘʥʘʣʽʟʫ ʽ 

ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʥʝʧʨʘʚʦʤʽʨʥʝ. 

ɽʬʝʢʪʠʚʥʠʡ ʧʨʦʮʝʩ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʦʤ ʥʝ ʤʦʞʝ ʙʫʪʠ ʩʫʢʫʧʥʽʩʪʶ 

ʬʨʘʛʤʝʥʪʘʨʥʠʭ ʜʽʡ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʧʦʚʠʥʝʥ ʙʫʪʠ ʩʬʦʨʤʦʚʘʥʠʤ ʫ ʢʦʤʧʣʝʢʩ ʜʽʡ, 

ʷʢʠʡ ʻ ʯʘʩʪʠʥʦʶ ʟʘʛʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʙʽʟʥʝʩʦʤ. ʆʩʦʙʣʠʚʦʩʪʷʤʠ ʩʠʩʪʝʤʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʻ: 

ï ʙʝʟʧʝʨʝʨʚʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʦʭʦʧʣʶʻ ʚʩʶ ʦʨʛʘʥʽʟʘʮʽʶ; 

ï ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʚʩʽʭ ʨʽʚʥʽʚ ʦʨʛʘʥʽʟʘʮʽʾ; 
ï ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʨʦʟʨʦʙʮʽ ʪʘ ʬʦʨʤʫʚʘʥʥ ̔ʩʪʨʘʪʝʛʽʾ; 
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ï ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʩʽʻʶ ʦʨʛʘʥʽʟʘʮʽʻʶ, ʥʘ ʢʦʞʥʦʤʫ ʾʾ ʨʽʚʥʽ ʽ ʢʦʞʥʠʤ 
ʧʽʜʨʦʟʜʽʣʦʤ ʪʘ ʚʢʣʶʯʘʻ ʘʥʘʣʽʟ ʧʦʨʪʬʝʣʶ ʨʠʟʠʢʽʚ ʥʘ ʨʽʚʥʽ ʦʨʛʘʥʽʟʘʮʽʾ; 

ï ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʜʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʦ 
ʪʘ ʫʧʨʘʚʣʷʪʠ ʨʠʟʠʢʘʤʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʦʥʠ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʠ ʨʠʟʠʢ- 

ʘʧʝʪʠʪʠ; 

ï ʥʘʜʘʻ ʢʝʨʽʚʥʠʮʪʚʫ ʦʙˇʨʫʥʪʦʚʘʥʽ ʛʘʨʘʥʪʽʾ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ. 
ɺʽʜʜʽʣ ʟ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʧʦʚʠʥʝʥ ʟʘʡʤʘʪʠʩʷ ʚʠʨʽʰʝʥʥʷʤ ʧʨʘʢʪʠʯʥʠʭ 

ʧʠʪʘʥʴ, ʧʦʚôʷʟʘʥʠʭ ʟ ʚʠʷʚʣʝʥʥʷʤ ʨʠʟʠʢʫ, ʚʝʜʝʥʥʷʤ ʩʪʘʪʠʩʪʠʯʥʦʾ ʪʘ 

ʨʝʻʩʪʨʘʮʽʡʥʦʾ ʦʙʨʦʙʢʠ ʽʥʮʠʜʝʥʪʽʚ, ʨʦʟʨʦʙʢʦʶ ʪʘ ʨʝʘʣʽʟʘʮʽʻʶ ʟʘʭʦʜʽʚ ʟ 

ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʟʜʽʡʩʥʝʥʥʷʤ ʩʪʨʘʭʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʫʢʣʘʜʘʥʥʷʤ ʫʛʦʜ ʟʽ ʩʪʨʘʭʫʚʘʥʥʷ ʪʘ ʧʝʨʝʩʪʨʘʭʫʚʘʥʥʷ. 

ʇʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʘʙʦ ʥʝʩʪʘʯʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʧʨʦ ʨʠʟʠʢʠ ʥʘ 

ʧʨʦʤʠʩʣʦʚʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ, ʟʦʢʨʝʤʘ, ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ, ʧʨʠ ʚʠʨʽʰʝʥʥʽ 

ʟʘʚʜʘʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʨʠʟʠʢ-ʤʝʥʝʜʞʝʨʫ ʩʣʽʜ: 

ɯ. ʅʘ ʩʪʘʜʽʾ ʧʣʘʥʫʚʘʥʥʷ: 

1. ɺʠʷʚʠʪʠ (ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ) ʥʝʙʝʟʧʝʢʠ. 

2. ɺʠʟʥʘʯʠʪʠ ʤʦʞʣʠʚʽ ʧʨʦʷʚʠ ʥʝʙʝʟʧʝʢʠ ʽ ʚʠʙʨʘʪʠ ʧʦʢʘʟʥʠʢ h ʢʦʜʠ. 
3. ɺʠʟʥʘʯʠʪʠ ʤʦʞʣʠʚʽ ʥʘʩʣʽʜʢʠ ʧʨʦʷʚʠ ʥʝʙʝʟʧʝʢʠ - ʚʠʥʠʢʥʝʥʥʷ ʰʢʦʜʠ 

ʟʜʦʨʦʚôʶ ʽ ʞʠʪʪʶ ʧʨʘʮʽʚʥʠʢʘ. 

4.ɺʠʟʥʘʯʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ (ʯʘʩʪʦʪʫ) ʥʘʩʪʘʥʥʷ ʰʢʦʜʠ. 

5.ʂʽʣʴʢʽʩʥʦ ʘʙʦ ʷʢʽʩʥʦ ʦʮʽʥʠʪʠ (ʨʦʟʨʘʭʫʚʘʪʠ) ʨʠʟʠʢ. 

ɯɯ. ʅʘ ʩʪʘʜʽʾ ʚʧʨʦʚʘʜʞʝʥʥʷ: 
1. ʄʘʪʠ ʥʘʚʠʯʢʠ  ̔ ʚʤʽʥʥʷ, ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʤʦʛʘʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʦʙʦʚôʷʟʢʽʚ ʽ ʧʦʚʥʦʚʘʞʝʥʴ, ʨʝʩʫʨʩʽʚ ʪʘ ʨʦʣʝʡ. 

2. ʇʨʦʚʦʜʠʪʠ ʥʘʚʯʘʥʥʷ, ʚʠʟʥʘʯʘʪʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʫʩʚʽʜʦʤʣʝʥʽʩʪʴ 

ʚʠʚʯʝʥʦʛʦ. 

3. ɯʥʬʦʨʤʫʚʘʪʠ ʧʨʦ ʧʦʨʷʜʦʢ ʟʚôʷʟʢʫ, ʫʯʘʩʪʽ ʪʘ ̔ ʥʬʦʨʤʫʚʘʥʥʷ. 
4. ʄʘʪʠ ʥʘʚʠʯʢʠ ʽ ʚʤʽʥʥʷ ʟ ʫʧʨʘʚʣʽʥʥʷ ʜʦʢʫʤʝʥʪʘʮʽʻʶ, ʦʧʝʨʘʮʽʷʤʠ, 

ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ. 

5. ʈʦʟʨʦʙʣʝʥʥʷ ʟʘʭʦʜʽʚ ʫʧʝʨʝʜʞʝʥʥʷ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʪʘ ʨʝʘʛʫʚʘʥʥʷ ʥʘ 
ʥʠʭ ʫ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ. 

ɯɯɯ. ʅʘ ʩʪʘʜʽʾ ʧʝʨʝʚʽʨʢʠ: 
1. ʅʘʷʚʥʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʛʦ ʘʫʜʠʪʫ. 

2. ʋʧʨʘʚʣʽʥʥʷ ʟʘʧʠʩʘʤʠ. 

3. ɺʠʟʥʘʯʝʥʥʷʤ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʽ ʤʦʥʽʪʦʨʠʥʛʫ. 

4. ʆʮʽʥʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʘʢʦʥʦʜʘʚʩʪʚʫ. 
5. ʈʦʟʩʣʽʜʫʚʘʥʥʷ ʽʥʮʠʜʝʥʪʽʚ, ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʝʡ, ʢʦʨʝʛʫʚʘʣʴʥʽ ʪʘ 

ʧʦʧʝʨʝʜʞʫʶʯʽ ʜʽʾ. 

ɯV. ʅʘ ʩʪʘʜʽʾ ʢʦʨʝʢʪʫʚʘʥʥʷ: 

1. ɸʥʘʣʽʟ ʟʽ ʩʪʦʨʦʥʠ ʢʝʨʽʚʥʠʮʪʚʘ. 

ɼʞʝʨʝʣʘʤʠ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʥʝʙʝʟʧʝʢ ʻ: 
ï ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʽ ʪʘ ʪʝʭʥʽʯʥʽ ʘʢʪʠ, ʜʦʚʽʜʢʦʚʘ ʪʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ 

ʣʽʪʝʨʘʪʫʨʘ, ʣʦʢʘʣʴʥʽ ʥʦʨʤʘʪʠʚʥʽ ʘʢʪʠ ʪʘ ̔ ʥʰʝ; 

ï ʨʝʟʫʣʴʪʘʪʠ ʜʝʨʞʘʚʥʦʛʦ ʩʘʥʽʪʘʨʥʦ-ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʛʦ ʥʘʛʣʷʜʫ; 
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ï ʨʝʟʫʣʴʪʘʪʠ ʚʠʨʦʙʥʠʯʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʜʦʪʨʠʤʘʥʥʷʤ ʩʘʥʽʪʘʨʥʠʭ ʧʨʘʚʠʣ ʽ 
ʚʠʢʦʥʘʥʥʷʤ ʩʘʥʽʪʘʨʥʦ-ʧʨʦʪʠʝʧʽʜʝʤʽʯʥʠʭ (ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ) ʟʘʭʦʜʽʚ; 

ï ʨʝʟʫʣʴʪʘʪʠ ʘʪʝʩʪʘʮʽʾ ʨʦʙʦʯʠʭ ʤʽʩʮʴ; 

ï ʨʝʟʫʣʴʪʘʪʠ ʩʘʥʽʪʘʨʥʦ-ʝʧʽʜʝʤʽʦʣʦʛʽʯʥʦʾ ʦʮʽʥʢʠ; 

ï ʨʝʟʫʣʴʪʘʪʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ, ʚʠʨʦʙʥʠʯʠʤ 
ʩʝʨʝʜʦʚʠʱʝʤ, ʨʦʙʦʯʠʤ ʤʽʩʮʝʤ, ʨʦʙʦʪʦʶ ʧʽʜʨʷʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʟʦʚʥʽʰʥʽʤʠ 

ʬʘʢʪʦʨʘʤʠ (ʜʦʨʦʛʘʤʠ, ʦʨʛʘʥʽʟʘʮʽʻʶ ʭʘʨʯʫʚʘʥʥʷ, ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ ʽ ʪ. ʜ.); 

ï ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʘʥʢʝʪ, ʙʣʘʥʢʽʚ, ʦʧʠʪʫʚʘʣʴʥʠʭ ʣʠʩʪʽʚ ʽ ʪ. ʜ.; 

ï ʨʝʟʫʣʴʪʘʪʠ ʘʫʜʠʪʫ (ʦʧʠʪʫʚʘʥʥʷ) ʢʦʣʝʛ ʪʘ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ; 

ï ʜʦʩʚʽʜ ʧʨʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 
ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʶʚʘʥʥʷ ʨʠʟʠʢʫ ʽʩʥʫʶʪʴ ʙʘʛʘʪʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʛʨʫʧ 

ʤʝʪʦʜʽʚ: 

1. ʂʨʝʘʪʠʚʥʽ (ʤʦʟʢʦʚʠʡ ʰʪʫʨʤ; ʤʝʪʦʜ ɼʝʣʬʠ; ʩʪʨʫʢʪʫʨʦʚʘʥʝ ʘʙʦ 

ʥʘʧʽʚʩʪʨʫʢʪʫʨʦʚʘʥʝ ʽʥʪʝʨʚôʶ). 

2. ɸʥʘʣʽʟʫ ʩʮʝʥʘʨʽʾʚ (ʘʥʘʣʽʟ ʧʨʠʯʠʥ ʽ ʥʘʩʣʽʜʢʽʚ; ʘʥʘʣʽʟ ʜʝʨʝʚʘ ʚʽʜʤʦʚ; ʘʥʘʣʽʟ 
ʜʝʨʝʚʘ ʧʦʜʽʾ; ʘʥʘʣʽʟ ʩʮʝʥʘʨʽʾʚ; ʜʝʨʝʚʦ ʨʽʰʝʥʴ; ʘʥʘʣʽʟ ʨʽʚʥʷ ʟʘʭʠʩʪʫ; ʘʥʘʣʽʟ 

ʨʠʟʠʢʫ ʜʣʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ̔ ʥʰʽ.). 

3. ɸʥʘʣʽʟʫ ʽʥʜʠʢʘʪʦʨʽʚ (ʯʝʢ-ʣʠʩʪʠ; ʉIRS; CBRM). 
4. ʌʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ (FMEA; ʘʥʘʣʽʟ ʥʝʙʝʟʧʝʢ; HAZOR; HACCP; 

ʘʥʘʣʽʟ ʣʶʜʩʴʢʦʾ ʥʘʜʽʡʥʦʩʪʽ). 

5. ʉʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ (FN ʢʨʠʚ; ʘʥʘʣʽʟ ʄʘʨʢʦʚʘ; ʤʝʪʦʜ ʄʦʥʪʝ- 

ʂʘʨʣʦ; ʩʪʘʪʠʩʪʠʢʘ ɹʝʡʩʘ ʽ ʤʝʨʝʞʽ ɹʝʡʩʘ). 

ɺʠʩʥʦʚʦʢ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʚ ʜʽʷʣʴʥʽʩʪʴ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʤʽʞʥʘʨʦʜʥʦʾ ʩʠʩʪʝʤʠ ʨʠʟʠʢʦʨʽʻʥʪʦʚʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʧʨʘʮʝʦʭʦʨʦʥʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʜʦʟʚʦʣʷʻ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʥʝʙʝʟʧʝʢʠ ʪʘ ʧʨʦʚʦʜʠʪʠ ʦʮʽʥʶʚʘʥʥʷ 

ʧʨʦʬʝʩʽʡʥʠʭ ʨʠʟʠʢʽʚ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʫʧʝʨʝʜʞʝʥʥʷ ʥʝʙʝʟʧʝʢ ʘʙʦ 

ʥʝʙʝʟʧʝʯʥʠʭ ʩʠʪʫʘʮʽʡ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʦʟʚʠʪʢʫ, 

ʧʽʜʚʠʱʫʚʘʪʠ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ, ʟʘ ʨʘʭʫʥʦʢ ʟʜʽʡʩʥʝʥʥʷ ʚʩʽʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ ʚ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʫʤʦʚʘʭ. 
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ɹɽɿʇɽʂɸ ʇɯɼ ʏɸʉ ɺʀʂʆʅɸʅʅʗ ɺɸʅʊɸɾʅʆ- 

ʈʆɿɺɸʅʊɸɾʋɺɸʃʔʅʀʍ ʈʆɹɯʊ ʇʈʀ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅɯ 

ɺɸʅʊɸɾɯɺ ʄɯɾ ɽʂɺɸɼʆʈʆʄ ɯ ʋʂʈɸɰʅʆʖ 

 
, ʢ.ʪ.ʥ., ʜʦʮ., ɻʘʚʨʠʰ ɸ. ʉ., ʢ.ʪ.ʥ., ʜʦʮ. (ʢʘʬ. ʊʇʊ, ʊɽʌ ʂʇɯ ʽʤ. 

ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ), ɻʘʣʴʻʛʦʩ ʃ.ʍ.ɸ., ʩʪʫʜ. (ʛʨ. ʊʇ-71ʤ, ʊɽʌ ʂʇɯ 

ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ) 

 

ɺʘʥʪʘʞʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʽ ʨʦʙʦʪʠ ʚʠʢʦʥʫʶʪʴ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ 

ʩʧʝʮʽʘʣʴʥʦ ʧʨʠʟʥʘʯʝʥʦʛʦ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ 

ʙʝʟʧʝʯʥʽ ʟʘʩʦʙʠ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʚʘʥʪʘʞʽʚ ʽ 

ʥʝʩʝ ʙʝʟʧʦʩʝʨʝʜʥʶ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣ ʙʝʟʧʝʢʠ ʧʽʜ ʯʘʩ ʾʭ 

ʚʠʢʦʥʘʥʥʷ [1-3]. ʇʨʦʚʦʜʷʪʴ ʪʘʢʽ ʨʦʙʦʪʠ ʥʘ ʪʚʝʨʜʽʡ ʪʘ ʨʽʚʥʽʡ ʤʽʩʮʝʚʦʩʪʽ. ʈʦʟʤʽʨʠ 

ʧʣʦʱʘʜʦʢ ʚʠʟʥʘʯʘʶʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʨʦʙʽʪ, ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ 

ʚʠʤʦʛ ʙʝʟʧʝʢʠ. ɼʦ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʜʦʧʫʩʢʘʶʪʴ ʦʩʽʙ ʥʝ ʤʦʣʦʜʰʝ 18 ʨʦʢʽʚ, ʷʢʽ 

ʧʨʦʡʰʣʠ ʥʘʚʯʘʥʥʷ ʪʘ ʧʝʨʝʚʽʨʢʫ ʟʥʘʥʴ ʟ ʙʝʟʧʝʯʥʠʭ ʤʝʪʦʜʽʚ ʧʨʘʮʽ. 

ɺʘʥʪʘʞʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʽ ʨʦʙʦʪʠ ʚʠʢʦʥʫʶʪʴ ʤʝʭʘʥʽʟʦʚʘʥʠʤ ʩʧʦʩʦʙʦʤ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʽʜʽʡʤʘʣʴʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʢʨʘʥʽʚ, ʥʘʚʘʥʪʘʞʫʚʘʯʽʚ ʪʦʱʦ) 

ʪʘ ʟʘʩʦʙʽʚ ʤʘʣʦʾ ʤʝʭʘʥʽʟʘʮʽʾ (ʙʣʦʢʽʚ, ʪʘʣʽʚ, ʣʝʙʽʜʦʢ, ʜʦʤʢʨʘʪʽʚ ʪʦʱʦ). 

ʄʝʭʘʥʽʟʦʚʘʥʠʡ ʩʧʦʩʽʙ ʚʘʥʪʘʞʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʻ ʦʙʦʚôʷʟʢʦʚʠʤ ʜʣʷ 

ʚʘʥʪʘʞʽʚ ʤʘʩʦʶ ʧʦʥʘʜ 50 ʢʛ, ʘ ʪʘʢʦʞ ʫ ʨʘʟʽ ʧʽʜʥʽʤʘʥʥʷ ʚʘʥʪʘʞʽʚ ʥʘ ʚʠʩʦʪʫ ʧʦʥʘʜ 

ʪʨʠ ʤʝʪʨʠ. ʈʦʙʦʪʠ ʚʠʢʦʥʫʶʪʴ ʟʛʽʜʥʦ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʢʘʨʪʘʤʠ, ʧʨʦʝʢʪʘʤʠ, 

ʽʥʩʪʨʫʢʮʽʷʤʠ ʪʘ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʚ ̫ʢʠʭ ʻ ʚʠʤʦʛʠ ʙʝʟʧʝʢʠ ʥʘ 

ʾʭ ʧʨʦʚʝʜʝʥʥʷ. ʅʘ ʤʽʩʮʷʭ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʚʠʚʽʰʫʶʪʴ ʩʭʝʤʠ ʩʪʨʦʧʫʚʘʥʥʷ 

ʚʘʥʪʘʞʽʚ, ʪʘʙʣʠʮʽ ʜʦʧʫʩʪʠʤʠʭ ʚʠʩʦʪ ʰʪʘʙʝʣʽʚ, ʨʦʟʤʽʨʠ ʧʨʦʭʦʜʽʚ ʪʘ ʧʨʦʾʟʜʽʚ ʤʽʞ 

ʰʪʘʙʝʣʷʤʠ. ʅʘ ʚʩʽʭ ʧʽʜʡʦʤʥʠʭ ʤʝʭʘʥʽʟʤʘʭ ʤʘʶʪʴ ʙʫʪʠ ʥʘʧʠʩʠ ʧʨʦ ʛʨʘʥʠʯʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʜʘʪʫ ʥʘʩʪʫʧʥʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ. ɼʦʧʦʤʽʞʥʽ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʤʘʶʪʴ 

ʙʫʪʠ ʟ ʪʘʚʨʦʤ. ʇʽʜʡʦʤʥʽ ʤʝʭʘʥʽʟʤʠ ʪʘ ʜʦʧʦʤʽʞʥʽ ʧʨʠʩʪʦʩʫʚʘʥʥʷ (ʙʣʦʢʠ, ʢʘʥʘʪʠ, 

ʪʨʦʩʠ ʪʘ ʽʥ.), ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʽʜ ʯʘʩ ʪʘʢʝʣʘʞʥʠʭ ʨʦʙʽʪ, ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ 

ʟʘ ʩʚʦʻʶ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʶ ʧʽʜʥʽʤʘʥʠʤ ʚʘʥʪʘʞʘʤ. 

ɺʘʥʪʘʞʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʽ ʨʦʙʦʪʠ ʟ ʧʠʣʦʧʦʜʽʙʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ, ʷʢ 

ʧʨʘʚʠʣʦ, ʚʠʢʦʥʫʶʪʴ ʤʝʭʘʥʽʟʦʚʘʥʠʤ ʩʧʦʩʦʙʦʤ. ʋ ʨʘʟʽ ʚʠʢʦʥʘʥʥʷ ʮʠʭ ʨʦʙʽʪ 

ʚʨʫʯʥʫ ʧʨʘʮʽʚʥʠʢʽʚ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʧʝʮʦʜʷʛʦʤ, ʩʧʝʮʚʟʫʪʪʷʤ, ʨʝʩʧʽʨʘʪʦʨʘʤʠ ʪʘ 

ʧʨʦʪʠ ʧʠʣʦʚʠʤʠ ʦʢʫʣʷʨʘʤʠ. 

ʇʽʜ ʯʘʩ ʧʽʜʥʽʤʘʥʥʷ ʽ ʧʝʨʝʤʽʱʝʥʥʷ ʚʘʥʪʘʞʽʚ ʚʨʫʯʥʫ ʩʣʽʜ ʜʦʪʨʠʤʫʚʘʪʠʩʴ 

ʥʦʨʤ ʧʝʨʝʤʽʱʝʥʥʷ ʚʘʥʪʘʞʽʚ. ɻʨʘʥʠʯʥʘ ʥʦʨʤʘ ʧʝʨʝʥʝʩʝʥʥʷ ʚʘʥʪʘʞʽʚ ʚʨʫʯʥʫ 

ʨʽʚʥʦʶ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʧʦʚʝʨʭʥʝʶ ʥʘ ʦʜʥʦʛʦ ʧʨʘʮʶʶʯʦʛʦ ʥʝ ʤʘʻ 

ʧʝʨʝʚʠʱʫʚʘʪʠ: ʜʣʷ ʯʦʣʦʚʽʢʽʚ ï 50 ʢʛ; ʜʣʷ ʞʽʥʦʢ: 

¶ ʟʘ ʧʽʜʥʽʤʘʥʥʷ ʪʘ ʧʝʨʝʤʽʱʝʥʥʷ ʚʘʥʪʘʞʫ ʫ ʨʘʟʽ ʯʝʨʛʫʚʘʥʥʷ ʟ ʽʥʰʦʶ 

ʨʦʙʦʪʦʶ (ʜʦ 2 ʨʘʟʽʚ ʥʘ ʛʦʜʠʥʫ) ï 10 ʢʛ; 

¶ ʟʘ ʧʽʜʥʽʤʘʥʥʷ ʪʘ ʧʝʨʝʤʽʱʝʥʥʷ ʚʘʥʪʘʞʫ ʧʦʩʪʽʡʥʦ ʧʨʦʪʷʛʦʤ ʨʦʙʦʯʦʾ ʟʤʽʥʠ ï 

7 ʢʛ; 

¶ ʩʫʤʘʨʥʘ ʚʘʛʘ ʚʘʥʪʘʞʫ, ʷʢʠʡ ʧʝʨʝʤʽʱʫʶʪʴ ʧʨʦʪʷʛʦʤ ʢʦʞʥʦʾ ʛʦʜʠʥʠ ʨʦʙʦʯʦʾ 

ʟʤʽʥʠ, ʥʝ ʤʘʻ ʧʝʨʝʚʠʱʫʚʘʪʠ 350 ʢʛ ʟ ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ ʪʘ 175 ʢʛ ʟ ʧʽʜʣʦʛʠ. 

ɻʘʚʨʠʰ ʉ.ɸ. 
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ʋ ʤʘʩʫ ʚʘʥʪʘʞʽʚ, ʱʦ ʧʽʜʥʽʤʘʶʪʴ ʪʘ ʧʝʨʝʤʽʱʫʶʪʴ, ʟʘʨʘʭʦʚʫʶʪʴ ʤʘʩʫ ʪʘʨʠ 

ʪʘ ʫʧʘʢʦʚʢʠ. ʇʝʨʝʥʦʩʠʪʠ ʤʘʪʝʨʽʘʣʠ ʥʘ ʥʦʩʠʣʢʘʭ ʜʦʧʫʩʢʘʶʪʴ ʥʘ ʚʽʜʩʪʘʥʴ ʥʝ 

ʙʽʣʴʰʫ 50 ʤ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʧʦʚʝʨʭʥʝʶ. ʇʽʜ ʯʘʩ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ 

ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʚʘʥʪʘʞʽʚ ʟ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʚʨʫʯʥʫ ʟʘʙʦʨʦʥʝʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʦʰʢʠ ʪʦʚʱʠʥʦʶ ʤʝʥʰʦʶ 50 ʤʤ. 

ʋ ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʠʭ ʪʘʢʝʣʘʞʥʠʭ ʧʨʠʩʪʦʩʫʚʘʥʴ (ʢʦʪʢʽʚ, ʩʭʦʜʽʚ, 

ʪʘʯʦʢ, ʢʘʥʘʪʽʚ ʪʘ ̔ʥ.), ʘ ʪʘʢʦʞ ʣʦʤʽʚ, ʣʦʧʘʪ ʪʦʱʦ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʚʽʨʷʪʠ ʾʭ 

ʩʧʨʘʚʥʽʩʪʴ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ. ʇʝʨʝʥʦʩʠʪʠ ʚʘʥʪʘʞ ʥʘ ʜʝʨʞʘʢʘʭ 

ʣʦʧʘʪ, ʣʦʤʘʭ ʪʦʱʦ ʟʘʙʦʨʦʥʝʥʦ. ʐʪʫʯʥʽ ʚʘʥʪʘʞʽ ʧʽʩʣʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʡ ʟʘʢʨʽʧʣʶʶʪʴ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʫʥʠʢʥʫʪʠ 

ʾʭ ʟʤʽʱʝʥʥʷ ʧʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. ɺʠʩʦʪʘ ʚʘʥʪʘʞʽʚ ʥʝ ʤʘʻ ʧʝʨʝʚʠʱʫʚʘʪʠ 

ʛʘʙʘʨʠʪʥʫ ʚʠʩʦʪʫ ʧʨʦʾʟʜʽʚ ʧʽʜ ʤʦʩʪʘʤʠ ʪʘ ʚ ʪʫʥʝʣʷʭ. ʄʘʩʘ ʚʘʥʪʘʞʫ ʥʝ ʤʘʻ 

ʧʝʨʝʚʠʱʫʚʘʪʠ ʩʪʽʡʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ. ʗʢʱʦ ʚʘʥʪʘʞ ʧʽʜʥʷʪʠʡ ʥʘʜ 

ʧʨʦʾʞʜʞʦʶ ʯʘʩʪʠʥʦʶ ʙʽʣʴʰ ʥʽʞ ʥʘ 3,8 ʤ ʯʠ ʚʠʩʪʫʧʘʻ ʟʘ ʟʘʜʥʶ ʪʦʯʢʫ ʛʘʙʘʨʠʪʫ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʙʽʣʴʰ ʥʽʞ ʥʘ 2 ʤ, ʡʦʛʦ ʧʝʨʝʚʝʟʝʥʥʷ ʫʟʛʦʜʞʫʶʪʴ ʟ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʜʦʨʦʞʥʴʦ-ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʪʘ ʢʦʤʫʥʘʣʴʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ. 

ʋʢʣʘʜʝʥʽ ʤʘʪʝʨʽʘʣʠ ʥʝ ʧʦʚʠʥʥʽ ʤʘʪʠ ʯʘʩʪʠʥ, ʱʦ ʩʪʠʨʯʘʪʴ. ʋʩʽ ʧʨʘʮʽʚʥʠʢʠ, ʷʢʽ 

ʚʠʢʦʥʫʶʪʴ ʚʘʥʪʘʞʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʽ ʨʦʙʦʪʠ, ʧʦʚʠʥʥʽ ʢʦʨʠʩʪʫʚʘʪʠʩʴ 

ʨʫʢʘʚʠʮʷʤʠ. 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʚʘʥʪʘʞʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʝʢʩʢʘʚʘʪʦʨʽʚ, ʢʨʘʥʽʚ, ʥʘʚʘʥʪʘʞʫʚʘʯʽʚ ʟʘʙʦʨʦʥʷʻʪʴʩʷ ʚʦʜʽʷʤ ʽ ʧʨʘʮʽʚʥʠʢʘʤ, ʷʢʽ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʚʘʥʪʘʞ, ʧʝʨʝʙʫʚʘʪʠ ʫ ʢʘʙʽʥʽ ʘʚʪʦʤʦʙʽʣʷ, ʥʝ ʦʙʣʘʜʥʘʥʦʛʦ 

ʟʘʭʠʩʥʠʤ ʢʦʟʠʨʢʦʤ. ɿʘʙʦʨʦʥʷʻʪʴʩʷ ʩʪʦʷʪʠ ʧʽʜ ʛʨʝʡʬʝʨʘʤʠ, ʩʪʨʽʣʘʤʠ ʢʨʘʥʽʚ ʽ 

ʤʘʰʠʥ, ʥʘ ʟʘʣʽʟʥʠʯʥʠʭ ʢʦʣʽʷʭ, ʰʣʷʭʘʭ ʤʝʭʘʥʽʟʤʽʚ ʽ ʢʨʘʥʽʚ, ʚ ʨʘʡʦʥʽ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʢʨʝʧʝʨʽʚ. 

ʇʽʜ ʯʘʩ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʥʘʚʘʣʦʯʥʠʭ ʚʘʥʪʘʞʽʚ ʥʘ ʝʩʪʘʢʘʜʘʭ ʪʘ ʢʦʣʽʷʭ, 

ʫʢʣʘʜʝʥʠʭ ʥʘ ʚʠʩʦʪʽ, ʣʶʢʠ ʚʘʛʦʥʽʚ-ʢʦʥʪʝʡʥʝʨʽʚ ʥʝʦʙʭʽʜʥʦ ʚʽʜʢʨʠʚʘʪʠ ʽʟ 

ʩʧʝʮʽʘʣʴʥʠʭ ʤʽʩʪʢʽʚ, ʘ ʟʘʢʨʠʚʘʪʠ ʾʭ ï ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ 

ʣʶʢʦʧʽʜʽʡʤʘʯʽʚ. ʇʽʜ ʯʘʩ ʚʽʜʢʨʠʚʘʥʥʷ ʣʶʢʽʚ, ʜʚʝʨʝʡ ʪʘ ʙʦʨʪʽʚ ʩʣʽʜ ʩʪʦʷʪʠ ʧʦʟʘ 

ʟʦʥʦʶ ʤʦʞʣʠʚʦʛʦ ʧʘʜʽʥʥʷ ʚʘʥʪʘʞʫ ʘʙʦ ʤʦʞʣʠʚʦʛʦ ʫʜʘʨʫ ʙʦʨʪʦʤ ʯʠ ʣʶʢʦʤ. ɼʣʷ 

ʧʝʨʝʭʦʜʫ ʽʟ ʚʘʛʦʥʽʚ ʥʘ ʚʘʥʪʘʞʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʫ ʧʣʦʱʘʜʢʫ, ʚ ʩʢʣʘʜʩʴʢʝ 

ʧʨʠʤʽʱʝʥʥʷ ʽ ʚ ʟʚʦʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʫ ʥʝʦʙʭʽʜʥʦ ʫʩʪʘʥʦʚʠʪʠ ʩʭʦʜʠ ʟ ʨʠʬʣʝʥʦʛʦ 

ʟʘʣʽʟʘ ʘʙʦ ʜʦʰʦʢ, ʷʢʽ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʯʠʥʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʥʦʨʤ. 

ʇʝʨʝʩʫʚʘʪʠ ʚʘʛʦʥʠ ʘʙʦ ʧʣʘʪʬʦʨʤʠ ʚʟʜʦʚʞ ʬʨʦʥʪʫ ʨʦʟʚʘʥʪʘʞʫʚʘʥʥʷ 

(ʥʘʚʘʥʪʘʞʫʚʘʥʥʷ) ʩʣʽʜ ʣʦʢʦʤʦʪʠʚʘʤʠ, ʰʪʦʚʭʘʯʘʤʠ ʪʘ ʤʘʥʝʚʨʦʚʠʤʠ ʣʝʙʽʜʢʘʤʠ. 

ɺʠʢʦʥʫʚʘʪʠ ʮʶ ʨʦʙʦʪʫ ʚʨʫʯʥʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʥʘʡʧʨʦʩʪʽʰʠʭ ʟʘʩʪʦʩʫʚʘʥʴ 

(ʨʫʯʥʦʾ ʣʝʙʽʜʢʠ, ʘʥʰʧʫʛʫ ʪʦʱʦ) ʜʦʟʚʦʣʷʻʪʴʩʷ ʫ ʚʠʥʷʪʢʦʚʠʭ ʚʠʧʘʜʢʘʭ ʽ ʪʽʣʴʢʠ 

ʚʟʜʦʚʞ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʜʽʣʷʥʢʠ ʢʦʣʽʾ. ʋ ʮʴʦʤʫ ʨʘʟʽ ʫ ʚʘʛʦʥʘʭ ʥʝ ʧʦʚʠʥʥʦ ʙʫʪʠ 

ʥʝʙʝʟʧʝʯʥʠʭ ʚʘʥʪʘʞʽʚ, ʘ ʢʽʣʴʢʽʩʪʴ ʚʘʛʦʥʽʚ ʦʙʤʝʞʝʥʘ ʦʜʥʠʤ ʥʘʚʘʥʪʘʞʝʥʠʤ ʘʙʦ 

ʜʚʦʤʘ ʦʙʦʚôʷʟʢʦʚʦ ʟʯʝʧʣʝʥʠʤʠ ʧʦʨʦʞʥʽʤʠ ʚʘʛʦʥʘʤʠ. ʇʝʨʝʩʫʚʘʪʠ ʚʨʫʯʥʫ 

ʜʦʟʚʦʣʷʻʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʴ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ ʜʦʚʞʠʥʫ ʚʘʛʦʥʘ, ʽ ʧʽʜ ʙʝʟʧʦʩʝʨʝʜʥʽʤ 

ʢʝʨʽʚʥʠʮʪʚʦʤ ʩʧʝʮʽʘʣʴʥʦ ʧʨʠʟʥʘʯʝʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ. 

ʅʘ ʝʣʝʢʪʨʠʬʽʢʦʚʘʥʠʭ ʟʘʣʽʟʥʠʮʷʭ ʧʽʜʥʽʤʘʪʠʩʴ ʥʘ ʜʘʭʠ ʚʘʛʦʥʽʚ, ʮʠʩʪʝʨʥ, 

ʥʘʚʘʥʪʘʞʝʥʠʭ ʧʣʘʪʬʦʨʤ, ʥʘʧʽʚʚʘʛʦʥʽʚ ʽ ʢʦʥʪʝʡʥʝʨʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʙʫʜʴ-ʷʢʠʭ 
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ʨʦʙʽʪ ʜʦʟʚʦʣʷʻʪʴʩʷ ʪʽʣʴʢʠ ʧʽʩʣʷ ʚʠʤʢʥʝʥʥʷ ʢʦʥʪʘʢʪʥʦʾ ʤʝʨʝʞʽ ʪʘ ʾʾ ʟʘʟʝʤʣʝʥʥʷ. 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʚʘʥʪʘʞʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʥʘ ʚʽʜʢʨʠʪʦʤʫ 

ʨʫʭʦʤʦʤʫ ʝʰʝʣʦʥʽ ʧʦʙʣʠʟʫ ʝʣʝʢʪʨʠʬʽʢʦʚʘʥʦʾ ʟʘʣʽʟʥʠʮʽ ʥʝʦʙʭʽʜʥʦ ʩʪʝʞʠʪʠ , 

ʱʦʙ ʧʨʘʮʽʚʥʠʢʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪ, ʷʢʠʤ ʚʦʥʠ ʢʦʨʠʩʪʫʶʪʴʩʷ, ʪʘ ʚʠʨʦʙʠ, ʱʦ 

ʥʘʚʘʥʪʘʞʫʶʪʴʩʷ (ʨʦʟʚʘʥʪʘʞʫʶʪʴʩʷ), ʙʫʣʠ ʥʘ ʚʽʜʩʪʘʥʽ ʧʦʥʘʜ 2 ʤ ʚʽʜ 

ʩʪʨʫʤʦʧʨʦʚʽʜʥʠʭ ʯʘʩʪʠʥ ʢʦʥʪʘʢʪʥʦʾ ʤʝʨʝʞʽ ʧʽʜ ʥʘʧʨʫʛʦʶ. ʈʦʙʦʪʫ ʥʘ ʨʫʭʦʤʦʤʫ 

ʝʰʝʣʦʥʽ, ʨʦʟʤʽʱʝʥʦʤʫ ʥʘ ʚʽʜʩʪʘʥʽ ʚʽʜ 2 ʜʦ 4 ʤ ʚʽʜ ʩʪʨʫʤʦʧʨʦʚʽʜʥʠʭ ʯʘʩʪʠʥ 

ʢʦʥʪʘʢʪʥʦʾ ʤʝʨʝʞʽ, ʜʦʟʚʦʣʷʻʪʴʩʷ ʧʨʦʚʦʜʠʪʠ ʙʝʟ ʟʥʽʤʘʥʥʷ ʥʘʧʨʫʛʠ ʽ ʟʘʟʝʤʣʝʥʥʷ 

ʢʦʥʪʘʢʪʥʦʾ ʤʝʨʝʞʽ, ʘʣʝ ʧʽʜ ʥʘʛʣʷʜʦʤ ʩʧʝʮʽʘʣʴʥʦ ʧʨʠʟʥʘʯʝʥʦʛʦ ʧʨʘʮʽʚʥʠʢʘ. ɿʘ 

ʙʽʣʴʰʦʾ ʚʽʜʩʪʘʥʽ ʚʽʜ ʩʪʨʫʤʦʧʨʦʚʽʜʥʠʭ ʯʘʩʪʠʥ ʥʘʛʣʷʜ ʥʝ ʧʦʪʨʽʙʝʥ. 

ʈʦʟʚʘʥʪʘʞʫʚʘʪʠ ʮʠʩʪʝʨʥʠ ʧʽʜ ʧʨʦʚʦʜʘʤʠ ʢʦʥʪʘʢʪʥʦʾ ʤʝʨʝʞʽ ʟʘʙʦʨʦʥʝʥʦ. 

ɿʣʠʚʘʪʠ ʥʝʙʝʟʧʝʯʥʽ ʚʘʥʪʘʞʽ ʟ ʮʠʩʪʝʨʥ ʘʙʦ ʨʦʟʚʘʥʪʘʞʫʚʘʪʠ ʾʭ ʫ ʪʘʨʽ ʥʝʦʙʭʽʜʥʦ ʟ 

ʜʦʪʨʠʤʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʤʦʛ ʙʝʟʧʝʢʠ. 

ɹʫʪʣʽ ʩʣʽʜ ʧʝʨʝʚʦʟʠʪʠ ʚ ʢʦʨʟʠʥʘʭ ʘʙʦ ʜʝʨʝʚôʷʥʠʭ ʣʘʪʘʭ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʚʠʤʦʛʘʤ ʙʝʟʧʝʢʠ. ʅʝ ʜʦʟʚʦʣʷʻʪʴʩʷ ʩʪʘʚʠʪʠ ʢʦʨʟʠʥʠ ʘʙʦ ʣʘʪʠ ʟ ʙʫʪʣʷʤʠ ʦʜʥʘ ʥʘ 

ʦʜʥʫ (ʫ 2 ʷʨʫʩʠ) ʙʝʟ ʤʽʮʥʠʭ ʧʨʦʢʣʘʜʦʢ, ʱʦ ʦʙʝʨʽʛʘʶʪʴ ʥʠʞʥʽʡ ʷʨʫʩ ʚʽʜ 

ʨʦʟʙʠʚʘʥʥʷ ʧʽʜ ʯʘʩ ʧʝʨʝʚʝʟʝʥʥʷ. ɹʫʪʣʽ ʩʣʽʜ ʫʩʪʘʥʦʚʣʶʚʘʪʠ ʚ ʢʫʟʦʚʽ ʘʚʪʦʤʦʙʽʣʷ ʽ 

ʱʽʣʴʥʦ ʟʘʢʨʠʚʘʪʠ. ʅʘʧʦʚʥʝʥʠʡ ʙʫʪʝʣʴ ʦʙʦʚôʷʟʢʦʚʦ ʧʦʚʠʥʥʽ ʧʝʨʝʥʦʩʠʪʠ ʜʚʘ 

ʧʨʘʮʽʚʥʠʢʘ. ʅʘ ʢʦʨʦʪʢʽ ʚʽʜʩʪʘʥʽ ʽ ʧʦ ʩʭʦʜʘʭ ʜʦʟʚʦʣʷʻʪʴʩʷ ʧʝʨʝʥʦʩʠʪʠ ʙʫʪʣʽ ʜʚʦʤ 

ʧʨʘʮʽʚʥʠʢʘʤ ʫ ʢʦʨʟʠʥʘʭ ʪʽʣʴʢʠ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʾ ʧʝʨʝʚʽʨʢʠ ʜʥʘ ʢʦʨʟʠʥʠ ʥʘ 

ʤʽʮʥʽʩʪʴ. ɼʦʧʫʩʢʘʻʪʴʩʷ ʧʝʨʝʚʦʟʠʪʠ ʙʫʪʣʽ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʚʽʟʢʘʭ. 

ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʚʘʥʪʘʞʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʟ ʚʘʞʢʠʤʠ ʽ 

ʜʦʚʛʦʤʽʨʥʠʤʠ ʚʘʥʪʘʞʘʤʠ ʧʝʨʝʙʫʚʘʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ ʫ ʢʫʟʦʚʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʟʘʩʦʙʫ ʟʘʙʦʨʦʥʝʥʦ. 

ʇʣʦʱʘʜʢʠ ʜʣʷ ʧʨʦʤʽʞʥʦʛʦ ʩʢʣʘʜʫʚʘʥʥʷ ʚʘʥʪʘʞʽʚ ʩʣʽʜ ʨʦʟʤʽʱʫʚʘʪʠ ʥʘ 

ʚʽʜʩʪʘʥʽ ʧʦʥʘʜ 2,5 ʤ ʚʽʜ ʟʘʣʽʟʥʠʯʥʠʭ ʢʦʣʽʡ ʽ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ. 

ʅʝ ʜʦʟʚʦʣʷʻʪʴʩʷ ʦʜʥʦʯʘʩʥʝ ʨʦʟʚʘʥʪʘʞʫʚʘʥʥʷ ʘʚʪʦʤʘʰʠʥʠ ʘʙʦ ʧʣʘʪʬʦʨʤʠ 

ʪʘ ʧʨʠʙʠʨʘʥʥʷ (ʧʝʨʝʥʝʩʝʥʥʷ ʥʘ ʽʥʰʝ ʤʽʩʮʝ) ʨʘʥʽʰʝ ʩʧʫʱʝʥʠʭ ʚʘʥʪʘʞʽʚ. 

ʇʽʜ ʯʘʩ ʫʩʪʘʥʦʚʣʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʚʘʥʪʘʞʥʦ- 

ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʥʝʦʙʭʽʜʥʦ ʚʞʠʪʠ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʘʧʦʙʽʛʘʥʥʷ 

ʩʘʤʦʯʠʥʥʦʤʫ ʨʫʭʫ ʮʠʭ ʟʘʩʦʙʽʚ. ɺʦʜʽʾ (ʤʘʰʠʥʽʩʪʠ) ʫʩʽʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ ʽ ʤʝʭʘʥʽʟʤʽʚ ʟʦʙʦʚôʷʟʘʥʽ ʚʠʢʦʥʫʚʘʪʠ ʩʠʛʥʘʣʠ çʩʪʦʧè, ʢʠʤ ʙʠ ʚʦʥʠ ʥʝ 

ʧʦʜʘʚʘʣʠʩʴ. 

ʇʨʘʮʽʚʥʠʢʽʚ ʩʣʽʜ ʧʝʨʝʚʦʟʠʪʠ ʩʧʨʘʚʥʠʤʠ ʩʧʝʮʽʘʣʴʥʦ ʧʨʠʟʥʘʯʝʥʠʤʠ ʜʣʷ 

ʮʴʦʛʦ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ. ʅʝ ʜʦʟʚʦʣʷʻʪʴʩʷ ʧʝʨʝʚʦʟʠʪʠ ʾʭ ʧʦʟʘ ʢʘʙʽʥʦʶ 

ʘʚʪʦʤʦʙʽʣʷ-ʩʘʤʦʩʢʠʜʘ, ʘʚʪʦʤʦʙʽʣʷ-ʮʠʩʪʝʨʥʠ, ʪʨʘʢʪʦʨʘ, ʩʘʤʦʭʽʜʥʠʤʠ ʤʘʰʠʥʘʤʠ 

ʽ ʤʝʭʘʥʽʟʤʘʤʠ, ʚʘʥʪʘʞʥʠʤʠ ʧʨʠʯʝʧʘʤʠ, ʥʘʧʽʚʧʨʠʯʝʧʘʤʠ, ʚʘʥʪʘʞʥʠʤʠ 

ʤʦʪʦʨʦʣʝʨʘʤʠ ʪʦʱʦ, ʢʦʥʩʪʨʫʢʮʽʷ ʷʢʠʭ ʥʝ ʧʨʠʩʪʦʩʦʚʘʥʘ ʜʣʷ ʧʝʨʝʚʝʟʝʥʥʷ 

ʧʨʘʮʽʚʥʠʢʽʚ. 

ɺʠʩʥʦʚʢʠ 

1. ʈʦʟʛʣʷʥʫʪʽ ʦʩʦʙʣʠʚʦʩʪʽ ʙʝʟʧʝʢʠ ʚʘʥʪʘʞʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ 

ʤʝʭʘʥʽʟʦʚʘʥʠʤ ʩʧʦʩʦʙʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʜʽʡʤʘʣʴʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʟʘʩʦʙʽʚ ʤʘʣʦʾ ʤʝʭʘʥʽʟʘʮʽʾ. 
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2. ʅʘʚʝʜʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʙʝʟʧʝʢʠ ʚʘʥʪʘʞʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʧʽʜ ʯʘʩ 

ʧʽʜʥʽʤʘʥʥʷ ʽ ʧʝʨʝʤʽʱʝʥʥʷ ʚʘʥʪʘʞʽʚ ʚʨʫʯʥʫ. 

3. ʇʨʦʘʥʘʣʽʟʦʚʘʥʽ ʛʨʘʥʠʯʥʽ ʥʦʨʤʠ ʧʝʨʝʥʝʩʝʥʥʷ ʚʘʥʪʘʞʽʚ ʚʨʫʯʥʫ ʨʽʚʥʦʶ 
ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʧʦʚʝʨʭʥʝʶ ʥʘ ʦʜʥʦʛʦ ʧʨʘʮʶʶʯʦʛʦ ʜʣʷ ʯʦʣʦʚʽʢʽʚ ʽ ʜʣʷ ʞʽʥʦʢ. 

4. ʇʨʠʜʽʣʝʥʘ ʫʚʘʛʘ ʙʝʟʧʝʮʽ ʚʘʥʪʘʞʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʽ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʩʫʭʦʜʦʣʽ ʽ ʚ ʧʦʨʪʘʭ. 

ɺʽʜʤʽʯʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʜʣʷ ʝʣʝʢʪʨʠʬʽʢʦʚʘʥʠʭ ʽ ʥʝ ʝʣʝʢʪʨʠʬʽʢʦʚʘʥʠʭ ʜʽʣʷʥʦʢ 

ʟʘʣʽʟʥʠʮʴ. 

5. ʄʘʪʝʨʽʘʣʠ ʩʪʘʪʪʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʽʜ ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʨʦʟʜʽʣʫ 
çʆʭʦʨʦʥʘ ʧʨʘʮʽ ʪʘ ʙʝʟʧʝʢʘ ʚ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭè ʚ ʘʪʝʩʪʘʮʽʡʥʠʭ ʨʦʙʦʪʘʭ 

ʪʘ ʜʠʩʝʨʪʘʮʽʷʭ ʤʘʛʽʩʪʨʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʦʾ ʪʝʤʠ. 
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ʇʆʈɯɺʅʗʃʔʅʀʁ ɸʅɸʃɯɿ ʆʉʆɹʃʀɺʆʉʊɽʁ ɿɸɹɽɿʇɽʏɽʅʅʗ 

ʆʍʆʈʆʅʀ ʇʈɸʎɯ ɺ ʆʇɽʈɸʎɯʁʅʀʍ ɹʃʆʂɸʍ ʂɸʈɼɯʆʍɯʈʋʈɻɯʏʅʆɻʆ 

ʊɸ ɽʃɽʂʊʈʆʌɯɿɯʆʃʆɻɯʏʅʆɻʆ ɺɯɼɼɯʃɽʅʔ 

 
ɻʣʴʦʟʘ ʄ. ʖ., ʩʪʫʜ. (ʛʨ. ɹʄ-61ʤ, ʌɹʄɯ ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ); 

ɼʝʤʯʫʢ ɻ. ɺ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ (ʢʘʬ. ʆʇʎɹ ʂʇɯ ʽʤ. ɯʛʦʨʷ. ʉʽʢʦʨʩʴʢʦʛʦ) 

 

ʇʽʜ ʦʧʝʨʘʮʽʡʥʠʤ ʙʣʦʢʦʤ (ʆɹ) ʩʣʽʜ ʨʦʟʫʤʽʪʠ ʢʦʤʧʣʝʢʩ ʩʧʝʮʽʘʣʴʥʦ 

ʦʙʣʘʜʥʘʥʠʭ ʧʨʠʤʽʱʝʥʴ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʭʽʨʫʨʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ. 

ʆʧʝʨʘʮʽʡʥʘ ï ʮʝ ʩʧʝʮʽʘʣʴʥʦ ʦʙʣʘʜʥʘʥʝ ʧʨʠʤʽʱʝʥʥʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʭʽʨʫʨʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ. ʈʦʟʚʠʪʦʢ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʭʽʨʫʨʛʽʾ, ʧʦʛʣʠʙʣʝʥʥʷ ʾʾ 

ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʟʫʤʦʚʠʣʠ ʩʪʚʦʨʝʥʥʷ ʙʘʛʘʪʴʦʭ ʧʨʦʬʽʣʴʥʠʭ ʆɹ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴ 

çʢʣʘʩʠʯʥʫè ʢʘʨʜʽʦʭʽʨʫʨʛʽʯʥʫ ʪʘ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʫ ʦʧʝʨʘʮʽʡʥʽ. ɺʦʥʠ ʨʽʟʥʷʪʴʩʷ 

ʚʽʜʧʦʚʽʜʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ, ʟʦʢʨʝʤʘ ʭʽʨʫʨʛʽʯʥʦʶ ʪʝʭʥʽʢʦʶ, ʨʝʥʪʛʝʥʽʚʩʴʢʠʤʠ ʪʘ 

ʣʘʟʝʨʥʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ, ʘʧʘʨʘʪʘʤʠ ʜʣʷ ʰʪʫʯʥʦʛʦ ʢʨʦʚʦʦʙʽʛʫ ʪʦʱʦ. 

ʉʢʣʘʜʥʽʩʪʴ ʦʧʝʨʘʮʽʡ, ʥʘʩʠʯʝʥʥʷ ʦʧʝʨʘʮʽʡʥʠʭ ʩʢʣʘʜʥʦʶ ʪʝʭʥʽʢʦʶ ʧʨʠʚʝʣʦ 

ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʆɹ ʟ ʯʽʪʢʦ ʦʨʛʘʥʽʟʦʚʘʥʦʶ ʨʦʙʦʪʦʶ ʚʩʽʭ ʣʘʥʦʢ, ʩʝʨʝʜ 

ʷʢʠʭ ʦʩʥʦʚʥʦʶ ʻ ʦʧʝʨʘʮʽʡʥʘ. ʆɹ, ʷʢ ʧʨʘʚʠʣʦ, ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʭʽʨʫʨʛʽʯʥʦʛʦ 

ʚʽʜʜʽʣʝʥʥʷ, ʧʨʦʪʝ ʫ ʚʝʣʠʢʠʭ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʤʦʞʝ ʦʙʩʣʫʛʦʚʫʚʘʪʠ ʜʝʢʽʣʴʢʘ 

ʭʽʨʫʨʛʽʯʥʠʭ ʚʽʜʜʽʣʝʥʴ. ʅʘ ʧʨʠʢʣʘʜʽ ɼʋ çʅʘʮʽʦʥʘʣʴʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʩʝʨʮʝʚʦ- 

ʩʫʜʠʥʥʦʾ ʭʽʨʫʨʛʽʾ ʽʤ. ʄ.ʄ. ɸʤʦʩʦʚʘ ʅɸʄʅ ʋʢʨʘʾʥʠè ʙʘʯʠʤʦ, ʱʦ ʚʝʣʠʢʽʡ 

ʢʽʣʴʢʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʽ ʚʽʜʜʽʣʝʥʴ ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʝʢʽʣʴʢʘ ʦʧʝʨʘʮʽʡʥʠʭ ʙʣʦʢʽʚ, 

ʦʙʠʜʚʘ ʟ ʷʢʠʭ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ 2 ʧʦʚʝʨʩʽ ʫ ʧʨʘʚʦʤʫ ʪʘ ʣʽʚʦʤʫ ʢʨʠʣʽ. ʋ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ, ʆɹ ʚʠʜʽʣʷʶʪʴ ʚ ʦʢʨʝʤʝ ʩʘʤʦʩʪʽʡʥʝ ʚʽʜʜʽʣʝʥʥʷ, ʱʦ ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ 2 

ʙʣʦʢʠ: ʩʝʧʪʠʯʥʠʡ ʽ ʘʩʝʧʪʠʯʥʠʡ, ʷʢʽ ʽʟʦʣʶʶʪʴʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʾ ʽ ʚʽʜ ʧʘʣʘʪʥʠʭ 

ʚʽʜʜʽʣʝʥʴ. 

ɺ ʦʙʦʭ ʟʘʟʥʘʯʝʥʠʭ ʚʠʧʘʜʢʘʭ, ʦʧʝʨʘʮʽʡʥʽ ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ 

ʽʟʦʣʴʦʚʘʥʦ ʚʽʜ ʽʥʰʠʭ ʧʨʠʤʽʱʝʥʴ, ʤʘʶʪʴ ʜʦʩʪʘʪʥʽʩʪʶ ʢʫʙʘʪʫʨʫ, ʦʩʚʽʪʣʝʥʥʷ, 

ʟʨʫʯʥʽʩʪʴ ʜʣʷ ʧʨʠʙʠʨʘʥʥʷ ʪʘ ʤʠʪʪʷ. ʉʪʽʥʠ ʧʽʜʣʦʛʘ ʽ ʩʪʝʣʷ - ʛʣʘʜʝʥʴʢʽ, ʩʪʠʢʠ ʤʽʞ 

ʥʠʤʠ ï ʟʘʢʣʘʜʘʶʪʴʩʷ ʧʣʠʪʢʦʶ ʩʚʽʪʣʠʭ ʪʦʥʽʚ. ʇʣʦʱʘ (36-48 ʤ2), ʨʦʟʤʽʨʠ, 

ʢʦʤʫʥʽʢʘʮʽʾ (ʚʦʜʦʧʨʦʚʽʜʥʽ ʪʘ ʢʘʥʘʣʽʟʘʮʽʡʥʽ ʪʨʫʙʠ), ʤʽʢʨʦʢʣʽʤʘʪ (ʪʝʤʧʝʨʘʪʫʨʘ ʚ 

ʤʝʞʘʭ 22ð23 Áʉ, ʚʦʣʦʛʽʩʪʴ ʜʦ 55%) ʜʣʷ ʟʘʟʥʘʯʝʥʠʭ ʚʘʨʽʘʥʪʽʚ ʆɹ ʥʝ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʥʘ ʦʩʚʽʪʣʝʥʥʷ. ɼʣʷ ʦʙʦʭ ʚʘʨʽʘʥʪʽʚ ʆɹ 

ʩʪʘʚʣʷʪʴʩʷ ʪʘʢʽ ʚʠʤʦʛʠ: ʜʦʩʪʘʪʥʷ ʦʩʚʽʪʣʝʥʽʩʪʴ, ʤʽʥʽʤʘʣʴʥʠʡ ʟʘʩʣʽʧʣʶʚʘʣʴʥʠʡ 

ʚʧʣʠʚ ʜʞʝʨʝʣ ʩʚʽʪʣʘ ʽ ʙʣʠʩʢʫʯʽʩʪʴ, ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʦʩʚʽʪʣʝʥʥʷ, ʚʽʜʩʫʪʥʽʩʪʴ ʨʽʟʥʠʭ 

ʽ ʛʣʠʙʦʢʠʭ ʪʽʥʝʡ, ʘ ʪʘʢʦʞ ʧʝʨʝʧʘʜʽʚ ʦʩʚʽʪʣʝʥʥʷ ʧʽʜ ʯʘʩ ʦʧʝʨʘʮʽʾ; ʥʘʙʣʠʞʝʥʥʷ 

ʩʧʝʢʪʨʘʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʰʪʫʯʥʦʛʦ ʜʞʝʨʝʣʘ ʜʦ ʩʧʝʢʪʨʘ ʧʨʠʨʦʜʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ; 

ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʛʨʽʚʘʥʥʷ ʣʘʤʧʠ. ʆʜʥʘʢ, ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ ʦʧʝʨʘʮʽʡʥʦʾ ʟʘʛʘʣʴʥʦʛʦ 

ʢʘʨʜʽʦʭʽʨʫʨʛʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʦʨʽʻʥʪʫʶʪʴʩʷ ʟʘ ʩʪʦʨʦʥʘʤʠ ʩʚʽʪʫ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ 

ʚʽʢʥʘ ʚʠʭʦʜʠʣʠ ʥʘ ʧʽʚʥʽʯ, ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ ʽ ʟʘʭʽʜ. ʆʧʝʨʘʮʽʡʥʠʡ ʩʪʽʣ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʚʽʢʥʘ. ʗʢ ʙʘʯʠʤʦ ʥʘ ʨʠʩ. 1, ʚ ʦʧʝʨʘʮʽʡʥʽʡ 

ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ, ʩʪʽʣ ʚʩʪʘʥʦʚʣʶʻʤʦ ʧʘʨʘʣʝʣʴʥʦ ʜʦ ʚʽʢʥʘ, 

ʥʘʚʧʨʦʪʠ ʷʢʦʛʦ ʚʩʪʘʥʦʚʣʶʻʤʦ ʥʝʦʙʭʽʜʥʽ ʤʦʥʽʪʦʨʠ. ʎʝ ʟʨʦʙʣʝʥʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ 
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ʧʨʠʨʦʜʥʝ (ʜʝʥʥʝ ʦʩʚʽʪʣʝʥʥʷ) ʥʝ ʩʣʽʧʠʣʦ ʯʠ ʟʘʚʘʞʘʣʦ ʭʽʨʫʨʛʦʚʽ ʜʠʚʠʪʠʩʴ ʥʘ 

ʤʦʥʽʪʦʨʠ. 

ɺʘʞʣʠʚʘ ʚʽʜʤʽʥʥʽʩʪʴ ʤʽʞ ʆɹ ʢʘʨʜʽʦʭʽʨʫʨʛʽʯʥʦʛʦ ʪʘ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ 

ʚʽʜʜʽʣʝʥʴ ʧʦʣʷʛʘʻ ʫ ʥʘʷʚʥʦʩʪʽ ʜʦʧʦʤʽʞʥʦʛʦ ʦʧʝʨʘʮʽʡʥʦʛʦ ʧʨʠʤʽʱʝʥʥʷ. ɺʦʥʦ 

ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʦʧʝʨʘʮʽʡʥʦʶ ʽ ʤʘʻ ʜʦ ʥʝʾ ʜʦʩʪʫʧ ʯʝʨʝʟ 

ʜʚʝʨʽ ʪʘ ʚʝʣʠʢʽ ʩʢʣʷʥʽ ʚʽʢʥʘ, ʣʝʛʢʦ ʜʝʟʽʥʬʽʢʫʻʪʴʩʷ ʪʘ ʧʨʠʙʠʨʘʻʪʴʩʷ. ʁʦʛʦ 

ʛʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʨʦʟʤʽʱʝʥʥʷ ʮʝʥʪʨʫ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ 

ʨʝʥʛʝʥʜʽʘʛʥʦʩʪʠʯʥʦʾ, ʘʥʛʽʦʛʨʘʬʽʯʥʦʾ ʯʠ ʨʘʜʽʦʯʘʩʪʦʪʥʦʾ ʫʩʪʘʥʦʚʦʢ. 
 

ʈʠʩ. 1 ï ʇʣʘʥ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʦʧʝʨʘʮʽʡʥʦʛʦ ʙʣʦʢʫ: 1 ï ʩʪʝʨʠʣʴʥʠʡ 

ʧʝʨʝʚʽʟʥʠʡ ʩʪʽʣ;  2 ï ʥʘʚʽʩʥʘ ʢʦʥʩʦʣʴ ʟ ʦʙʣʘʜʥʘʥʥʷʤ;  3 ï ʩʪʽʣ ʟ ʨʝʥʪʛʝʥ ʫʩʪʘʥʦʚʢʦʶ, ʱʦ 

ʦʙʝʨʪʘʻʪʴʩʷ; 4 ï ʥʘʚʽʩʥʘ ʢʦʥʩʦʣʴ ʟ ʤʦʥʽʪʦʨʘʤʠ; 5 ï ʩʪʽʣʝʮʴ ʭʽʨʫʨʛʘ; 6 ï ʰʘʬʘ ʟ ʣʽʢʘʤʠ; 7 ï 

ʩʪʽʣ; 8 ï ʤʦʥʽʪʦʨ; 9 ï ʦʧʝʨʘʮʽʡʥʠʡ ʢʦʤʧôʶʪʝʨ;10 ï ʩʪʽʣʝʮʴ-ʢʨʽʩʣʦ; 11 ï ʚʽʰʘʣʢʘ; 

12 ï ʟʘʭʠʩʥʝ ʩʢʣʦ; 13 ï ʦʩʚʽʪʣʶʚʘʣʴʥʘ ʣʘʤʧʘ; 14 ï ʙʘʪʘʨʝʷ. 
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ʈʽʟʥʠʤ ʪʘʢʦʞ ʻ ʦʩʥʘʱʝʥʥʷ ʦʧʝʨʘʮʽʡʥʠʭ. ɺʦʥʠ ʦʙʦʻ ʤʘʶʪʴ ʦʧʝʨʘʮʽʡʥʠʡ 

ʩʪʽʣ, ʥʘʨʢʦʟʥʫ ʘʧʘʨʘʪʫʨʫ, ʦʙʣʘʜʥʘʥʥʷ ʨʦʙʦʯʦʛʦ ʩʪʦʣʘ ʦʧʝʨʘʮʽʡʥʦʾ ʤʝʜʠʯʥʦʾ 

ʩʝʩʪʨʠ, ʦʧʝʨʘʮʽʡʥʽ ʤʝʙʣʽ, ʦʩʚʽʪʣʶʚʘʣʴʥʫ ʩʠʩʪʝʤʫ, ʩʠʛʥʘʣʽʟʘʮʽʶ, ʩʧʝʮʽʘʣʴʥʽ 

ʘʧʘʨʘʪʫʨʫ ʡ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʢʘʨʜʽʦʭʽʨʫʨʛʽʯʥʠʤ ʧʨʦʬʽʣʝʤ 

ʦʧʝʨʘʮʽʾ, ʚʘʢʫʫʤʥʫ ʘʧʘʨʘʪʫʨʫ. ʆʩʦʙʣʠʚʠʤ ʜʣʷ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʡʥʦʾ 

ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʘʧʘʨʘʪʫ ʰʪʫʯʥʦʛʦ ʢʨʦʚʦʦʙʽʛʫ, ʪʝʨʤʦʩʪʘʪʫ, ʪʘ ʜʝʟʠʥʬʽʢʘʪʦʨʫ ʢʨʦʚʽ 

ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʧʝʨʝʣʠʚʘʥʥʷ ʚ ʧʘʮʽʻʥʪʘ. ʅʘʪʦʤʽʩʪʴ, ʚʦʥʘ ʤʘʻ ʥʘʚʽʩʥʫ ʢʦʥʩʦʣʴ ʟ 

ʦʙʣʘʜʥʘʥʥʷʤ, ʩʪʽʣ ʟ ʨʝʥʪʛʝʥ ʫʩʪʘʥʦʚʢʦʶ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ, ʥʘʚʽʩʥʫ ʢʦʥʩʦʣʴ ʟ ʤʦʥʽʪʦʨʘʤʠ ʪʘ 

ʦʧʝʨʘʮʽʡʥʠʡ ʢʦʤʧôʶʪʝʨ ʟ ʤʦʥʽʪʦʨʦʤ. ʆʢʨʽʤ ʮʴʦʛʦ, ʜʝʷʢʽ ʦʧʝʨʘʮʽʡʥʽ  ̔ɼʋ 

çʅɯʉʉʍ ʽʤ. ʄ.ʄ. ɸʤʦʩʦʚʘè ʟʦʢʨʝʤʘ ʦʩʥʘʱʝʥʽ ʤʽʢʨʦʬʦʥʦʤ ʪʘ ʜʝʷʢʦʶ 

ʘʫʜʽʦʪʝʭʥʽʢʦʶ ʜʣʷ ʟʚôʷʟʢʫ ʽʥʞʝʥʝʨʘ ʪʘ ʭʽʨʫʨʛʘ. 

ʊʘʢ ʷʢ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʫ ʦʧʝʨʘʮʽʡʥʫ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ 

ʨʝʥʪʛʝʥʦʣʦʛʽʯʥʦʾ, ʭʽʨʫʨʛ ʪʘ ʤʝʜʠʯʥʠʡ ʧʝʨʩʦʥʘʣ, ʱʦ ʧʨʠʡʤʘʻ ʙʝʟʧʦʩʝʨʝʜʥʶ 

ʫʯʘʩʪʴ ʫ ʭʽʨʫʨʛʽʯʥʦʤʫ ʚʪʨʫʯʘʥʥʽ ʤʘʶʪʴ ʙʫʪʠ ʦʜʷʛʥʝʥʽ ʫ ʟʘʭʠʩʥʠʭ ʚʽʜ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʦʜʷʛ. ɹʝʟʧʝʯʥʽʩʪʴ ʾʭʥʴʦʾ ʨʦʙʦʪʠ ʧʝʨʝʜʙʘʯʘʻ ʟʘʟʝʤʣʝʥʥʷ 

ʤʝʪʘʣʝʚʠʭ ʯʘʩʪʠʥ ʨʝʥʪʛʝʥʽʚʩʴʢʠʭ ʘʧʘʨʘʪʽʚ ʪʘ ʽʥʰʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʘ 

ʪʘʢʦʞ ʧʦʩʪʽʡʥʠʡ ʜʦʟʠʤʝʪʨʠʯʥʠʡ ʢʦʥʪʨʦʣʴ. ɿ ʤʝʪʦʶ ʟʥʝʰʢʦʜʞʝʥʥʷ ʩʚʠʥʮʶ ʥʝ 

ʨʽʜʰʝ ʦʜʥʦʛʦ ʨʘʟʫ ʥʘ ʤʽʩʷʮʴ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʚʦʣʦʛʝ ʧʨʠʙʠʨʘʥʥʷ ʧʨʠʤʽʱʝʥʴ 

ʨʝʥʪʛʝʥʦʧʝʨʘʮʽʡʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 1ð2 % ʨʦʟʯʠʥʫ ʦʮʪʦʚʦʾ ʢʠʩʣʦʪʠ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʚʠʱʝʩʢʘʟʘʥʝ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʦʩʦʙʣʠʚʦʩʪʽ ʆɹ 

ʢʘʨʜʽʦʭʽʨʫʨʛʽʯʥʦʛʦ ʪʘ ʝʣʝʢʪʨʦʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʚʽʜʜʽʣʝʥʴ ʦʙʫʤʦʚʣʝʥʽ ʚʫʟʴʢʠʤ 

ʢʘʨʜʽʦʣʦʛʽʯʥʠʤ ʧʨʦʬʽʣʝʤ ʽ ʥʘʷʚʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ, ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʷʢʦʛʦ 

ʚʠʩʫʚʘʶʪʴʩʷ ʧʝʚʥʽ ʧʨʘʚʠʣʘ ʪʘ ʪʝʭʥʽʢʘ ʙʝʟʧʝʢʠ. 

 

ʃʽʪʝʨʘʪʫʨʘ 
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ɯʅʅʆɺɸʎɯɰ ʋ ʉʌɽʈɯ ʆʍʆʈʆʅʀ ʇʈɸʎɯ ɺʋɻɯʃʔʅʆɰ ʊɸ 

ʄɽʊɸʃʋʈɻɯʏʅʆɰ ɻɸʃʋɿɽʁ ʋʂʈɸɰʅʀ 
 

ɻʨʘʢʦʚʘ ɼ. ʆ., ʩʪʫʜʝʥʪʢʘ (ʛʨ. ʈʉ-41, ʈʊʌ ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ) 

 

ɺʩʪʫʧ. ʇʨʠ ʧʦʪʦʯʥʽʡ ʩʠʪʫʘʮʽʾ ʚ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʯʠʩʝʣʴʥʽʩʪʴ 

ʟʘʡʥʷʪʠʭ ʚ ʫʤʦʚʘʭ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʤ ʥʦʨʤʘʤ, 

ʥʝʫʭʠʣʴʥʦ ʟʨʦʩʪʘʻ. ʂʦʣʠʩʴ ʩʧʠʩʦʢ ʧʨʦʬʝʩʽʡʥʠʭ ʭʚʦʨʦʙ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ ʩʢʣʘʜʘʚʩʷ 

ʟ 15 ʥʘʡʤʝʥʫʚʘʥʴ, ʪʝʧʝʨ ʞʝ ʤʘʡʞʝ ʟ 40. ʎʝ ʟʙʽʣʴʰʝʥʥʷ ʧʦʚ'ʷʟʘʥʝ ʟ 

ʢʘʥʮʝʨʦʛʝʥʥʠʤʠ, ʤʫʪʘʛʝʥʥʠʤʠ, ʧʩʠʭʦʥʝʚʨʦʣʦʛʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʷʢʽ ʰʢʽʜʣʠʚʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʣʶʜʠʥʫ ʧʨʠ, ʟʜʘʚʘʣʦʩʷ ʙ, ʧʨʦʛʨʝʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ. ɺʩʝ ʮʝ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʝʨʡʦʟʥʽ ʥʝʜʦʣʽʢʠ ʚ ʨʝʘʣʽʟʘʮʽʾ ʜʝʨʞʘʚʥʦʾ ʧʦʣʽʪʠʢʠ ʚ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ 

ʧʨʘʮʽ. ɺ ʥʘʣʝʞʥʽʡ ʤʽʨʽ ʥʝ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʢʦʤʧʣʝʢʩʥʠʡ, ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʚʩʴʦʛʦ ʩʧʝʢʪʨʫ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ ʚ ʮʽʡ ʦʙʣʘʩʪʽ, ʷʢ ʮʝ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʧʨʠ 

ʚʧʨʦʚʘʜʞʝʥʥʽ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʥʘʫʮʽ, ʪʝʭʥʽʮʽ ʽ ʝʢʦʥʦʤʽʮʽ ʢʨʘʾʥʠ [1]. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʟʘʭʦʜʠ, ʷʢʽ ʤʦʞʥʘ ʚʧʨʦʚʘʜʠʪʠ ʥʘ ʫʢʨʘʾʥʩʴʢʠʭ 

ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʟʘʚʦʜʘʭ ʪʘ ʚ ʩʬʝʨʽ ʚʫʛʽʣʴʥʦʾ ʪʘ ʛʽʨʥʠʯʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʪʦʤʫ ʱʦ 

ʮʽ ʛʘʣʫʟʽ ʻ ʦʜʥʠʤʠ ʟ ʥʘʡʛʦʣʦʚʥʽʰʠʭ ʜʣʷ ʫʢʨʘʾʥʩʴʢʦʾ ʝʢʦʥʦʤʽʢʠ, ʘʣʝ ʤʘʶʪʴ 

ʥʘʡʛʽʨʰʽ ʫʤʦʚʠ ʧʨʘʮʽ. 

ɸʥʘʣʽʟ ʧʫʙʣʽʢʘʮʽʡ. ʅʘʡʙʽʣʴʰ ʛʦʩʪʨʦ ʩʪʦʾʪʴ ʧʠʪʘʥʥʷ ʧʨʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʙʝʟʧʝʢʠ ʟʘʩʦʙʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ ʩʪʘʜʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʨʦʟʨʦʙʢʠ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʪʝʭʥʽʢʠ. ɼʚʘʜʮʷʪʝ ʩʪʦʣʽʪʪʷ ʟʘʧʘʤ'ʷʪʘʣʦʩʷ ʚ ʽʩʪʦʨʽʾ ʥʘʰʦʾ 

ʢʨʘʾʥʠ ʙʘʛʘʪʴʤʘ ʧʦʜʽʷʤʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʥʝʙʘʯʝʥʠʤ ʚ ʧʦʧʝʨʝʜʥʽʡ ʽʩʪʦʨʽʾ ʥʘʫʢʦʚʦ- 

ʪʝʭʥʽʯʥʠʤ ʧʨʦʛʨʝʩʦʤ. ʆʜʥʘʢ ʩʣʽʜ ʚʠʟʥʘʪʠ, ʱʦ ʚʽʥ ʥʝ ʧʨʠʚʽʚ ʜʦ ʦʯʽʢʫʚʘʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ ʚ ʦʙʣʘʩʪʽ ʜʦʢʦʨʽʥʥʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ. 

ɺʞʠʪʽ ʟʘʭʦʜʠ ʱʦʜʦ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʙʫʣʠ 

ʩʧʨʷʤʦʚʘʥʽ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʫ ʚʠʨʦʙʥʠʯʽʡ ʩʬʝʨʽ 

ʽ ʥʝ ʯʠʥʠʣʠ ʽʩʪʦʪʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʟʥʠʞʝʥʥʷ ʨʽʚʥʽʚ ʰʢʽʜʣʠʚʠʭ ʚʠʨʦʙʥʠʯʠʭ 

ʬʘʢʪʦʨʽʚ, ʥʝʨʚʦʚʦ-ʧʩʠʭʽʯʥʦʛʦ ʧʝʨʝʥʘʧʨʫʞʝʥʥʷ ʣʶʜʝʡ. ɹʽʣʴʰʝ ʫʚʘʛʠ 

ʧʨʠʜʽʣʷʣʦʩʷ ʥʘʜʘʥʥʶ ʨʽʟʥʠʭ ʢʦʤʧʝʥʩʘʮʽʡ ʟʘ ʨʦʙʦʪʫ ʟʽ ʰʢʽʜʣʠʚʠʤʠ ʫʤʦʚʘʤʠ 

ʧʨʘʮʽ, ʧʽʜʚʠʱʝʥʥʶ ʦʟʜʦʨʦʚʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʚʢʣʶʯʘʶʯʠ ʨʦʟʚʠʪʦʢ ʩʘʥʘʪʦʨʥʦ- 

ʢʫʨʦʨʪʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʙʫʚ ʤʦʞʣʠʚʠʡ ʧʨʠ ʧʦʚʥʦʤʫ ʜʝʨʞʘʚʥʦʤʫ 

ʨʝʛʫʣʶʚʘʥʥʽ ʝʢʦʥʦʤʽʯʥʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ ʧʠʪʘʥʴ, ʢʦʣʠ ʢʝʨʽʚʥʠʢ ʧʽʜʧʨʠʻʤʩʪʚʘ ʙʫʚ 

ʟʦʙʦʚ'ʷʟʘʥʠʡ ʚʠʢʦʥʫʚʘʪʠ ʚʩʽ ʜʝʨʞʘʚʥʽ ʫʩʪʘʥʦʚʢʠ ʽ ʥʝ ʤʘʚ ʧʨʘʚʘ ʚʪʨʫʯʘʪʠʩʷ ʚ ʾʭ 

ʨʝʛʫʣʶʚʘʥʥʷ. ɺ ʫʤʦʚʘʭ ʨʠʥʢʦʚʦʾ ʝʢʦʥʦʤʽʢʠ, ʢʦʣʠ ʨʦʙʦʪʦʜʘʚʝʮʴ ʩʘʤʦʩʪʽʡʥʠʡ ʫ 

ʩʚʦʾʡ ʛʦʩʧʦʜʘʨʩʴʢʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʧʨʠʥʮʠʧʠ ʨʝʛʫʣʶʚʘʥʥʷ ʧʠʪʘʥʴ ʚ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ 

ʧʨʘʮʽ ʩʢʦʚʫʶʪʴ ʡʦʛʦ ʜʽʾ ʚ ʧʦʰʫʢʫ ʥʦʚʠʭ ʨʽʰʝʥʴ ʽ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʘʮʽʡ [2]. 

ɼʣʷ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʜʦʢʦʨʽʥʥʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ ʥʘ ʪʠʭ 

ʜʽʣʷʥʢʘʭ ʽ ʚʠʨʦʙʥʠʮʪʚʘʭ, ʜʝ ʚʦʥʠ ʦʩʦʙʣʠʚʦ ʥʝʩʧʨʠʷʪʣʠʚʽ, ʧʦʪʨʽʙʥʝ ʧʨʠʩʢʦʨʝʥʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʙʽʣʴʰ ʧʨʦʛʨʝʩʠʚʥʠʭ ʽ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʨʦʟʨʦʙʢʘ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ, ʷʢʽ ʩʧʨʠʷʪʠʤʫʪʴ ʣʽʢʚʽʜʘʮʽʾ ʘʙʦ ʽʩʪʦʪʥʦʤʫ 

ʩʢʦʨʦʯʝʥʥʶ ʬʽʟʠʯʥʦ ʚʘʞʢʠʭ ʨʦʙʽʪ, ʘ ʪʘʢʦʞ ʨʦʙʽʪ ʟ ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ 

ʚʠʨʦʙʥʠʯʠʤʠ ʫʤʦʚʘʤʠ. ɿʘʭʦʜʠ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʧʨʘʮʽ 

ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʜʙʘʯʘʪʠ ʽ ʨʦʟʨʦʙʣʷʪʠ ʚʞʝ ʥʘ ʩʪʘʜʽʷʭ ʥʘʫʢʦʚʦʛʦ ʟʘʜʫʤʫ ʽ 
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ʧʝʨʝʜʧʨʦʝʢʪʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʧʦʪʽʤ ʧʦʩʣʽʜʦʚʥʦ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʚ ʝʩʢʽʟʥʦʤʫ 

ʧʨʦʝʢʪʫʚʘʥʥʽ, ʨʦʙʦʯʠʭ ʢʨʝʩʣʝʥʥʷʭ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʘʨʪʘʭ, ʥʝ ʜʦʧʫʩʢʘʶʯʠ 

ʥʽʷʢʠʭ ʚʽʜʩʪʫʧʽʚ ʚʽʜ ʧʨʦʝʢʪʽʚ. ɼʝʨʞʘʚʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʩʫʚʦʨʠʤ ʜʦʪʨʠʤʘʥʥʷʤ 

ʥʦʨʤ ʽ ʚʠʤʦʛ ʟ ʙʝʟʧʝʢʠ ʧʨʘʮʽ ʪʘʢʦʞ ʤʘʻ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʩʪʚʦʨʝʥʥʷ 

ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʪʝʭʥʽʢʠ [3]. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɿʘʨʘʟ ʚ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥʘʭ, ʢʨʽʤ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʚʧʣʠʚʫ ʥʘ ʩʠʪʫʘʮʽʶ, ʚ ʛʽʨʥʠʯʦʾ ʪʘ ʤʝʪʘʣʫʨʛʽʡʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʤʦʞʥʘ 

ʟʘʩʪʦʩʫʚʘʪʠ ʥʘ ʥʘʰʠʭ ʚʠʨʦʙʥʠʮʪʚʘʭ. ʊʘʢʽ ʽʥʥʦʚʘʮʽʾ ʜʦʧʦʤʦʞʫʪʴ ʟʥʠʟʠʪʠ 

ʪʨʘʚʤʘʪʠʟʤ ʪʘ ʙʫʜʫʪʴ ʩʧʨʠʷʪʠ ʪʦʤʫ, ʱʦ ʧʨʘʮʽʚʥʠʢʠ ʩʪʘʥʫʪʴ ʙʽʣʴʰ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʰʠʤʠ ʟʘ ʙʝʟʧʝʢʫ. ʅʘʧʨʠʢʣʘʜ, ʚ ʛʽʨʥʠʯʦʨʫʜʥʦʤʫ ʩʝʢʪʦʨʽ 

ʪʨʘʜʠʮʽʡʥʦ ʟʘʜʽʷʥʽ ʙʘʛʘʪʦ ʚʝʣʠʢʦʛʘʙʘʨʠʪʥʠʭ ʤʘʰʠʥ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ 

ʢʽʣʦʤʝʪʨʦʚʠʭ ʛʦʨʠʟʦʥʪʘʭ ʛʽʨʩʴʢʠʭ ʢʦʧʘʣʝʥʴ. ʂʦʞʝʥ ʪʘʢʠʡ çʢʨʽʪè ʙʝʨʝ ʚ ʢʽʚʰ 

ʙʣʠʟʴʢʦ 25 ʪ ʨʫʜʠ ʽ ʽʥʦʜʽ ʟʤʫʰʝʥʠʡ ʨʫʭʘʪʠʩʷ ʟʘʜʥʽʤ ʭʦʜʦʤ. ʑʦʙ ʫʥʠʢʘʪʠ 

ʽʥʮʠʜʝʥʪʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʥʘʾʟʜʘʤʠ ʩʘʤʦʭʽʜʥʦʾ ʧʽʜʟʝʤʥʦʾ ʪʝʭʥʽʢʠ ʥʘ ʣʶʜʝʡ, 

ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ ʩʠʩʪʝʤʘ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʫ ʽ çʧʽʰʦʭʦʜʽʚè. ʅʘ ʤʘʰʠʥʠ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʩʚʦʛʦ ʨʦʜʫ ʤʦʙʽʣʴʥʽ ʨʝʻʩʪʨʘʪʦʨʠ, ʷʢʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʚʽʪʣʦʚʠʭ ʽ 

ʟʚʫʢʦʚʠʭ ʩʠʛʥʘʣʽʚ ʧʦʧʝʨʝʜʞʘʶʪʴ ʤʦʞʣʠʚʠʡ ʽʥʮʠʜʝʥʪ. ʂʨʽʤ ʪʦʛʦ, ʯʘʩʪʠʥʫ 

ʪʝʭʥʽʢʠ ʦʩʥʘʱʫʶʪʴ ʚʽʜʝʦʨʝʻʩʪʨʘʪʦʨʘʤʠ, ʘ ʥʝʱʦʜʘʚʥʦ ʥʘ ʦʜʥʦʤʫ ʟ ʨʫʜʥʠʢʽʚ 

ʻʚʨʦʧʝʡʩʴʢʦʾ ʢʦʤʧʘʥʽʾ ʚ ʪʝʩʪʦʚʦʤʫ ʨʝʞʠʤʽ ʧʝʨʝʜ ʟʤʽʥʦʶ ʟʘʧʫʩʢʘʶʪʴ 

ʝʣʝʢʪʨʦʥʥʠʡ ʝʢʟʘʤʝʥʘʪʦʨ. ʎʝʡ ʢʦʤʧ'ʶʪʝʨʠʟʦʚʘʥʠʡ ʢʦʤʧʣʝʢʩ ʜʦʟʚʦʣʷʻ 

ʧʨʦʚʦʜʠʪʠ ʤʘʩʦʚʝ ʰʚʠʜʢʽʩʥʝ ʪʝʩʪʫʚʘʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ. ɼʣʷ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʝʢʩʪʦʚʽ ʧʠʪʘʥʥʷ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʚʽʜʝʦʬʘʡʣʠ ʽ 3D-ʢʦʤʧ'ʶʪʝʨʥʽ 

ʤʦʜʝʣʽ. ʅʘ ʦʜʥʝ ʦʧʠʪʫʚʘʥʥʷ ʚʽʜʚʦʜʠʪʴʩʷ ʥʝ ʙʽʣʴʰʝ 20 ʩʝʢʫʥʜ, ʧʨʦʪʷʛʦʤ ʷʢʠʭ 

ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʢʦʞʥʦʾ ʟʤʽʥʠ ʛʽʨʥʠʢ ʧʦʚʠʥʝʥ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʩʚʦʾ ʟʥʘʥʥʷ 

ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ [4]. 

ʂʦʤʧ'ʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʦʯʘʣʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʚʫʛʽʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʇʦʥʘʜ 100 ʪʠʩ. ʧʨʘʮʽʚʥʠʢʽʚ ʛʘʣʫʟʽ 

ʢʦʨʠʩʪʫʶʪʴʩʷ ʚʽʜʝʦʽʥʩʪʨʫʢʮʽʷʤʠ ʟ ʆʇ ʪʘ ʽʥʪʝʨʘʢʪʽʚʥʠʤʠ ʤʫʣʴʪʠʤʝʜʽʡʥʠʤʠ 

ʧʨʦʛʨʘʤʘʤʠ. ʇʩʠʭʦʣʦʛʽʷ ʣʶʜʠʥʠ ʚʣʘʰʪʦʚʘʥʘ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʚʦʥʘ 

ʟʘʧʘʤ'ʷʪʦʚʫʻ ʥʝ ʙʽʣʴʰʝ 10 ʚʽʜʩʦʪʢʽʚ ʽʟ ʧʦʯʫʪʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʅʘ ʜʫʤʢʫ ʝʢʩʧʝʨʪʽʚ ʫ 

ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʽʥʩʪʨʫʢʪʘʞʽ ʟ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ ʫ ʚʠʛʣʷʜʽ ʜʦʚʛʠʭ ʣʝʢʮʽʡ 

ʤʘʨʥʽ. ɸ ʽʥʬʦʨʤʘʮʽʷ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʽʟʫʘʣʴʥʦ, ʛʘʨʘʥʪʦʚʘʥʦ ʟʘʧʘʤ'ʷʪʘʻʪʴʩʷ 

ʙʽʣʴʰ ʥʽʞ ʥʘʧʦʣʦʚʠʥʫ. ʗʢʱʦ ʧʨʦʛʨʘʤʘ ʽʥʪʝʨʘʢʪʠʚʥʘ, ʪʦ ʚʽʜʩʦʪʦʢ 

ʟʘʧʘʤ'ʷʪʦʚʘʥʠʭ ʦʙʨʘʟʽʚ ʤʦʞʝ ʚʠʨʦʩʪʠ ʜʦ 90. ʇʨʦʛʨʘʤʘ ʜʣʷ ʰʘʭʪʘʨʽʚ ʩʭʦʞʘ ʥʘ 

ʚʽʜʝʦʽʛʨʫ, ʩʶʞʝʪ ʷʢʦʾ ʜʦʟʚʦʣʷʻ ʜʽʟʥʘʪʠʩʷ ʧʨʦ ʙʝʟʧʝʯʥʽ ʧʨʠʡʦʤʠ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ 

ʘʙʦ ʜʽʡ ʚ ʘʚʘʨʽʡʥʠʭ ʫʤʦʚʘʭ. ʐʘʭʪʘʨʽ, ʩʽʜʘʶʯʠ ʟʘ ʢʦʤʧ'ʶʪʝʨ, ʚʠʩʪʫʧʘʶʪʴ ʚ ʨʦʣʽ 

ʧʝʨʩʦʥʘʞʘ, ʷʢʦʤʫ ʥʝʦʙʭʽʜʥʦ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʚ ʪʽʡ ʯʠ ʽʥʰʽʡ ʩʠʪʫʘʮʽʾ. 

ʊʘʢʦʞ ʚʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ ʚʘʞʣʠʚʽʩʪʴ ʟʘʩʦʙʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ.  

ʅʦʚʘ ʩʝʨʽʷ ʟʘʭʠʩʥʦʛʦ ʚʟʫʪʪʷ ʟ ʢʦʤʧʦʟʠʪʥʠʤ ʥʦʩʢʦʤ ʧʝʨʝʰʢʦʜʞʘʻ ʧʝʨʝʪʠʩʢʘʥʥʶ 

ʚʝʨʭʥʴʦʛʦ ʢʨʘʶ ʩʪʦʧʠ, ʱʦ ʟʘʧʦʙʽʛʘʻ ʚʪʦʤʽ ʥʽʛ ʧʨʘʮʽʚʥʠʢʘ, ʘ ʛʦʣʦʚʥʝ - ʟʘʧʦʙʽʛʘʻ 

ʫʰʢʦʜʞʝʥʥʶ ʩʪʦʧʠ ʧʨʠ ʫʜʘʨʽ. ʊʘʢʦʞ ʚʞʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʡ 

ʟʚʘʨʶʚʘʣʴʥʠʡ ʢʦʩʪʶʤ ʟ ʙʘʚʦʚʥʷʥʦʾ ʪʢʘʥʠʥʠ ʟ ʚʦʛʥʝʟʘʭʠʩʥʠʤ ʧʨʦʩʦʯʝʥʥʷʤ. 

ʊʝʨʤʽʥ ʩʣʫʞʙʠ ʢʦʩʪʶʤʘ ʧʝʨʝʚʠʱʫʻ ʙʨʝʟʝʥʪʦʚʠʡ ʘʥʘʣʦʛ ʚ ʜʚʘ-ʪʨʠ ʨʘʟʠ. ʆʜʷʛ 
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ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʪʝʧʣʦʚʦʛʦ ʚʧʣʠʚʫ ʝʣʝʢʪʨʠʯʥʦʾ ʜʫʛʠ ʚʠʛʦʪʦʚʣʝʥʠʡ ʟ ʪʢʘʥʠʥʠ, ʱʦ 

ʤʘʻ ʚʠʩʦʢʽ ʚʦʛʥʝʩʪʽʡʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʥʠʟʴʢʫ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ, ʥʝ ʧʽʜʪʨʠʤʫʻ 

ʛʦʨʽʥʥʷ ʽ ʥʝ ʧʣʘʚʠʪʴʩʷ [2]. 

ɿʚʘʨʶʚʘʣʴʥʽ ʱʠʪʢʠ ʟ ʙʣʦʢʦʤ ʦʯʠʱʝʥʥʷ ʽ ʧʦʜʘʯʽ ʧʦʚʽʪʨʷ, ʪʝʧʝʨ ʤʘʶʪʴ 

ʝʣʝʢʪʨʦʥʥʠʡ ʙʣʦʢ ʢʦʥʪʨʦʣʶ ʥʘʧʦʨʫ ʧʦʚʽʪʨʷ, ʱʦ ʧʦʜʘʻʪʴʩʷ, ʩʠʩʪʝʤʫ ʡʦʛʦ 

ʨʦʟʧʦʜʽʣʫ, ʷʢʘ ʚʠʢʣʶʯʘʻ ʚʫʟʴʢʦʩʧʨʷʤʦʚʘʥʠʡ ʦʙʜʫʚ ʟʚʘʨʥʠʢʘ ʘʙʦ ʤʝʪʘʣʫʨʛʘ. 

ʄʘʩʢʠ ʽ ʥʘʧʽʚʤʘʩʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʭʠʩʪ ʷʢ ʚʽʜ ʛʘʟʽʚ ʽ ʧʘʨʽʚ, ʪʘʢ ʽ ʚʽʜ ʘʝʨʦʟʦʣʽʚ, 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʟ ʨʽʟʥʠʤʠ ʬʽʣʴʪʨʘʤʠ, ʦʙʣʘʜʥʘʥʽ ʢʣʘʧʘʥʘʤʠ ʚʜʠʭʫ ʽ ʚʠʜʠʭʫ, ʱʦ 

ʟʥʠʞʫʶʪʴ ʥʘʢʦʧʠʯʝʥʥʷ ʛʘʨʷʯʦʛʦ ʧʦʚʽʪʨʷ ʽ ʚʦʣʦʛʦʫʪʚʦʨʝʥʥʷ ʧʽʜ ʣʠʮʴʦʚʦʶ 

ʯʘʩʪʠʥʦʶ, ʱʦ ʥʝ ʫʩʢʣʘʜʥʶʶʪʴ ʩʧʽʣʢʫʚʘʥʥʷ, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʦʤʠʚʘʶʪʴʩʷ 

ʚʦʜʦʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʠʶʯʠʭ ʟʘʩʦʙʽʚ. ʉʫʯʘʩʥʠʡ ʱʠʪʦʢ ʤʝʪʘʣʫʨʛʘ - ʮʝ 

ʫʥʽʢʘʣʴʥʘ ʧʦ ʧʨʦʩʪʦʪʽ ʽ ʥʘʜʽʡʥʦʩʪʽ ʩʠʩʪʝʤʘ ʢʨʽʧʣʝʥʥʷ ʩʚʽʪʣʦʬʽʣʴʪʨʫ,  

ʧʦʢʨʠʚʥʦʛʦ ʩʢʣʘ ʽ ʧʽʜʢʣʘʜʢʠ. ʆʙʪʽʯʥʘ ʬʦʨʤʘ ʟʤʝʥʰʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʧʨʠʣʠʧʘʥʥʷ 

ʦʢʘʣʠʥʠ ʜʦ ʢʦʨʧʫʩʫ ʱʠʪʢʘ, ʥʘʜʽʡʥʦ ʟʘʭʠʱʘʻ ʦʯʽ ʽ ʦʙʣʠʯʯʷ ʚʽʜ ʧʨʷʤʠʭ 

ʚʠʧʨʦʤʽʥʶʚʘʥʴ ʟʚʘʨʶʚʘʣʴʥʦʾ ʜʫʛʠ, ʙʨʠʟʦʢ ʨʦʟʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʪʘ ʽʩʢʦʨ [4]. 

ʆʜʥʘʢ ʣʽʜʝʨʠ ʨʠʥʢʫ ʚʞʝ ʜʦʩʠʪʴ ʜʘʚʥʦ ʧʨʠʡʰʣʠ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ - ʮʝ ʙʽʣʴʰʝ, ʥʽʞ ʢʦʥʪʨʦʣʴ ʟʘ ʥʝʙʝʟʧʝʢʘʤʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʘʙʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʧʨʦʮʝʜʫʨ. ʎʝ ʚ ʧʝʨʰʫ ʯʝʨʛʫ 

ʨʦʙʦʪʘ ʟ ʣʶʜʴʤʠ, ʟʤʽʥʘ ʾʭ ʩʪʘʚʣʝʥʥʷ, ʧʦʚʝʜʽʥʢʠ ʽ ʩʪʠʣʶ ʤʠʩʣʝʥʥʷ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, 

ʬʦʨʤʫʚʘʥʥʷ ʩʪʽʡʢʦʾ ʢʫʣʴʪʫʨʠ ʙʝʟʧʝʢʠ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. ʆʜʥʘʢ ʮʝ ʥʝ ʧʨʦʩʪʠʡ 

ʧʨʦʮʝʩ, ʱʦ ʚʠʤʘʛʘʻ ʘʢʪʠʚʥʦʛʦ ʟʘʣʫʯʝʥʥʷ ʢʝʨʽʚʥʠʮʪʚʘ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʽ ʟʘʡʤʘʻ 

ʜʦʩʠʪʴ ʚʝʣʠʢʠʡ ʧʝʨʽʦʜ ʯʘʩʫ [5]. 

ɺʠʩʥʦʚʦʢ. ʅʘʨʘʟʽ ʽʩʥʫʻ ʙʘʛʘʪʦ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʥʘ ʪʘʢʠʭ 

ʥʝʙʝʟʧʝʯʥʠʭ ʫʩʪʘʥʦʚʘʭ, ʷʢ ʰʘʭʪʘ ʘʙʦ ʤʝʪʘʣʫʨʛʽʡʥʠʡ ʟʘʚʦʜ. ʋʢʨʘʾʥʩʴʢʽ 

ʚʠʨʦʙʥʠʢʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʦʩʚʽʜ ʟʘʭʽʜʥʠʭ ʢʦʣʝʛ, ʪʘ ʚʧʨʦʚʘʜʞʫʚʘʪʠ 

ʧʦʜʦʙʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʥʘʩ, ʪʦʤʫ ʱʦ ʙʝʟ ʟʜʦʨʦʚʠʭ ʽ ʧʨʘʮʝʟʜʘʪʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʥʝ 

ʟʤʦʞʝ ʨʦʟʚʠʚʘʪʠʩʷ ʞʦʜʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʘʙʦ ʦʨʛʘʥʽʟʘʮʽʷ. ʆʭʦʨʦʥʘ ʧʨʘʮʽ - 

ʦʙʦʚ'ʷʟʢʦʚʠʡ ʝʣʝʤʝʥʪ ʩʦʮʽʘʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʙʽʟʥʝʩʫ. ʈʝʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚ 

ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʪʘ ʧʨʦʤʠʩʣʦʚʦʾ ʙʝʟʧʝʢʠ ʜʦʩʷʛʘʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʟʘ ʨʘʭʫʥʦʢ 

ʧʨʠʜʙʘʥʥʷ ʜʦʨʦʛʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ ʽ ʪʝʭʥʦʣʦʛʽʡ, ʘ ʽ ʟʘ ʨʘʭʫʥʦʢ ʧʨʘʚʠʣʴʥʦ 

ʟʙʫʜʦʚʘʥʠʭ ʪʘ ʽʥʪʝʛʨʦʚʘʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʘʢʪʠʚʥʦʛʦ ʟʘʣʫʯʝʥʥʷ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ. 
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ʉʇʆʉɯɹ ɿʄɽʅʐɽʅʅʗ ɺʀʂʀɼɯɺ ʐʂɯɼʃʀɺʀʍ ʈɽʏʆɺʀʅ 

ʊɽʇʃʆɺʀʄʀ ɽʃɽʂʊʈʀʏʅʀʄʀ ʉʊɸʅʎɯʗʄʀ 

 
ɼʫʜʘʨʯʫʢ ɼ., ʩʪʫʜ. (ʛʨ. ʆʊ-71ʤʥ, ɯɽɽ ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ) 

 
ʅʠʥʽ ʚ ʋʢʨʘʾʥʽ ʩʫʪʪʻʚʘ ʯʘʩʪʠʥʘ ʪʝʧʣʦʚʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ (ʊɽʉ) ʧʨʘʮʶʻ ʥʘ 

ʚʠʢʦʧʥʦʤʫ ʧʘʣʠʚʽ, ʟʦʢʨʝʤʘ ʷʢ ʝʥʝʨʛʦʥʦʩʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ: ʝʥʝʨʛʝʪʠʯʥʝ 

ʢʘʤôʷʥʝ ʚʫʛʽʣʣʷ ï 53 %; ʧʨʠʨʦʜʥʠʡ ʛʘʟ ï 41 %, ʤʘʟʫʪ ï 6 % [1]. ʅʘʡʙʽʣʴʰʠʤʠ 

ʟʘʙʨʫʜʥʶʚʘʯʘʤʠ ʜʦʚʢʽʣʣʷ ʻ ʊɽʉ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʚʫʛʽʣʣʽ. ʅʘʧʨʠʢʣʘʜ, 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʷ ʧʦʪʫʞʥʽʩʪʶ 100 ʄɺʪ ʥʘ ʚʫʛʽʣʣʽ ʚʠʢʠʜʘʻ ʱʦʨʽʯʥʦ ʚ ʘʪʤʦʩʬʝʨʫ 

ʙʣʠʟʴʢʦ 5 ʪʠʩ. ʪ S02 ʪʘ 10 ʪʠʩ. ʪʦʥ NOx. ʅʘ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʚ ʨʘʡʦʥʽ ʪʘʢʦʾ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʫʪʚʦʨʶʻʪʴʩʷ ʙʣʠʟʴʢʦ 400 ʪʠʩ. ʪ ʟʦʣʠ, ʚ ʷʢʽʡ ʜʦ 80 ʪ ʧʨʠʩʫʪʥʽ 

ʚʘʞʢʽ ʤʝʪʘʣʠ, ʚʢʣʶʯʘʶʯʠ ʤʠʰôʷʢ, ʩʚʠʥʝʮʴ, ʢʘʜʤʽʡ, ʚʘʥʘʜʽʡ ʪʦʱʦ. ʆʩʦʙʣʠʚʦ 

ʥʝʙʝʟʧʝʯʥʘ ʩʠʪʫʘʮʽʷ ʚʠʥʠʢʘʻ ʟ ʚʠʢʠʜʘʤʠ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʫ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ, 

ʜʝ ʜʽʶʯʽ ʊɽʉ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʥʘ ʚʫʛʽʣʣʽ ʘʙʦ ʤʘʟʫʪʽ, ʨʦʟʪʘʰʦʚʘʥʦ ʧʦʙʣʠʟʫ 

ʞʠʪʣʦʚʠʭ ʙʫʜʽʚʝʣʴ. ɿʽ ʚʩʽʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʪʝʧʣʦʚʽ ʥʘʣʝʞʘʪʴ ʜʦ ʦʩʥʦʚʥʠʭ 

ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʧʦʚʽʪʨʷ. ʑʦʨʽʯʥʦ ʚʦʥʠ ʚʠʢʠʜʘʶʪʴ ʫ ʘʪʤʦʩʬʝʨʫ ʙʽʣʴʰ ʷʢ ʧʽʚʪʦʨʘ 

ʤʽʣʴʡʦʥʘ ʪʦʥ ʜʽʦʢʩʠʜʫ ʩʽʨʢʠ [2]. ʅʘʩʣʽʜʢʘʤʠ ʪʘʢʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ 

ʩʪʘʶʪʴ ʢʠʩʣʦʪʥʽ ʜʦʱʽ ʪʘ ʧʦʩʪʽʡʥʠʡ ʩʤʦʛ. 

ʅʘʷʚʥʠʡ ʩʪʘʥ ʛʘʟʦʦʯʠʱʝʥʥʷ ʥʘ ʊɽʉ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ 

ɭʚʨʦʧʝʡʩʴʢʠʤ ʥʦʨʤʘʤ ʟ ʚʠʢʠʜʽʚ, ʘ ʫʩʪʘʥʦʚʢʠ ʦʯʠʱʝʥʥʷ ʜʠʤʦʚʠʭ ʛʘʟʽʚ ʚʽʜ 

ʦʢʩʠʜʽʚ ʩʽʨʢʠ ʚʟʘʛʘʣʽ ʚʽʜʩʫʪʥʽ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ɭʚʨʦʧʝʡʩʴʢʦʾ 

ɼʠʨʝʢʪʠʚʠ 2001/80/EC [3]. ɺʠʢʠʜʠ ʊɽʉ ʧʦʛʽʨʰʫʶʪʴ ʩʪʘʥ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ, 

ʷʢʝ ʧʨʦʞʠʚʘʻ ʥʘ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʷʭ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʛʘʣʴʥʘ ʯʘʩʪʦʪʘ 

ʚʠʥʠʢʥʝʥʥʷ ʚʠʧʘʜʢʽʚ ʛʦʩʪʨʠʭ ʽ ʭʨʦʥʽʯʥʠʭ ʭʚʦʨʦʙ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ (ʨʝʩʧʽʨʘʪʦʨʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʧʥʝʚʤʦʥʽʾ, ʭʨʦʥʽʯʥʽ ʙʨʦʥʭʽʪʠ, ʙʨʦʥʭʽʘʣʴʥʘ ʘʩʪʤʘ) ʫ ʥʘʩʝʣʝʥʥʷ, 

ʷʢʝ ʤʝʰʢʘʻ ʧʦʙʣʠʟʫ ʊɽʉ, ʧʝʨʝʚʠʱʫʻ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʧʦ ʢʨʘʾʥʽ ʫ 2,1 ʨʘʟʠ. 

ɿʙʽʣʴʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʠʣʫ ʚʫʛʽʣʴʥʦʾ ʟʦʣʠ ʫ ʧʦʚʽʪʨʽ ʥʘ 10 % ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʨʦʩʪʘʥʥʷ ʭʚʦʨʦʙ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ ʥʘ 3,9 %, ʭʚʦʨʦʙ ʢʨʦʚʦʦʙʽʛʫ ï ʥʘ 2,5 % ʽ 

ʚʨʦʜʞʝʥʠʭ ʘʥʦʤʘʣʽʡ ï ʥʘ 3,9 %. 

ʄʝʪʘ ʩʪʘʪʪʽ ï ʘʥʘʣʽʟ ʥʦʚʽʪʥʽʭ ʤʝʪʦʜʽʚ ʦʯʠʱʝʥʥʷ ʚʠʢʠʜʽʚ ʚʽʜ ʪʝʧʣʦʚʠʭ 

ʝʣʝʢʪʨʠʯʥʠʭ ʩʪʘʥʮʽʡ. 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ ʽ ʣʶʜʝʡ ʤʦʞʣʠʚʝ ʯʝʨʝʟ ʟʘʤʽʥʫ ʢʦʪʣʽʚ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʦʯʠʱʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʫ ʉʐɸ, ʷʢʘ ʚ ʮʴʦʤʫ 

ʥʘʧʨʷʤʫ ʟʘʩʪʦʩʦʚʫʻ ʥʦʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʥʘ ʊɽʉ MONROE ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʪʝʭʥʦʣʦʛʽʶ ʦʯʠʱʝʥʥʷ ʜʠʤʦʚʠʭ ʛʘʟʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʘʰʝʥʦʛʦ ʚʘʧʥʘ ʷʢ ʩʦʨʙʝʥʪʫ 

ʜʣʷ ʚʣʦʚʣʶʚʘʥʥʷ ʩʽʨʢʠ. ɼʘʥʠʡ ʩʧʦʩʽʙ ʜʘʻ ʟʤʦʛʫ ʜʦʩʷʛʥʫʪʠ ʛʣʠʙʦʢʦʛʦ ʦʯʠʱʝʥʥʷ 

ʜʠʤʦʚʠʭ ʛʘʟʽʚ ʟ ʥʘʡʤʝʥʰʠʤʠ ʤʘʪʝʨʽʘʣʴʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʥʘ ʩʽʨʢʦʦʯʠʱʝʥʥʷ. ʗʢ 

ʨʝʘʛʝʥʪ ʫ ʪʘʢʦʤʫ ʩʧʦʩʦʙʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʝʰʝʚʽ ʽ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʽ 

ʨʝʯʦʚʠʥʠ: ʚʘʧʥʷʢ, ʚʘʧʥʦ ʪʘ ʢʨʝʡʜʫ. ɺʘʧʥʷʢ ʧʦʜʨʽʙʥʶʶʪʴ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ 

ʨʝʘʛʫʚʘʥʥʷ ʪʘ ʜʦʜʘʶʪʴ ʫ ʪʦʧʢʫ ʢʦʪʣʘ. ʏʘʩʪʠʥʢʠ ʚʘʧʥʷʢʫ ʧʽʜ ʯʘʩ ʧʦʪʨʘʧʣʷʥʥʷ ʜʦ 

ʢʦʪʣʫ ʧʽʜʜʘʶʪʴʩʷ ʪʝʨʤʽʯʥʦʤʫ ʨʦʟʢʣʘʜʫ (ʢʘʣʴʮʠʥʘʮʽʾ) ʟ ʫʪʚʦʨʝʥʥʷʤ ʯʘʩʪʠʥʦʢ 

ʥʝʛʘʰʝʥʦʛʦ ʚʘʧʥʘ ʉʘʆ. ʊʨʠʚʘʣʽʩʪʴ ʢʘʣʴʮʠʥʘʮʽʾ ʩʪʘʥʦʚʠʪʴ ʜʦ 0,5 ʩ. ʅʘʜʘʣʽ 



45 

 

ʧʨʦʪʽʢʘʻ ʧʨʦʮʝʩ ʭʽʤʽʯʥʦʛʦ ʟʚôʷʟʫʚʘʥʥʷ ʤʦʣʝʢʫʣ SO2 ʥʘ ʧʦʚʝʨʭʥʽ ʯʘʩʪʠʥʦʢ ʚʘʧʥʘ 

ʟ ʢʽʥʮʝʚʠʤ ʫʪʚʦʨʝʥʥʷʤ CaSO4. ʇʦʛʣʠʥʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʫʩʧʝʥʟʽʷʤʠ ʟʘ ʪʘʢʠʤʠ 

ʨʝʘʢʮʽʷʤʠ [4]: 

 

ʉʘCʆ3+SO2ŸʉʘSO4+CO; 

CaO+SO2ŸCaSO3; 

2CaSO3+O2Ÿ2CaSO4. 

 

ʇʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʛʦ ʤʝʪʦʜʫ ʦʯʠʱʝʥʥʷ ʜʠʤʦʚʠʭ ʛʘʟʽʚ ʚʽʜ SO2 

ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʣʦʚʣʶʚʘʥʥʷ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʙʽʣʴʰ ʷʢ 60 %, ʫ 

ʪʦʡ ʯʘʩ ʷʢ ʧʦʰʠʨʝʥʽ ʦʯʠʩʥʽ ʬʽʣʴʪʨʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʣʦʚʠʪʠ ʜʦ 40 % SO2. 

ʎʝʡ ʤʝʪʦʜ ʻ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʤ ï ʩʧʦʞʠʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʥʘ (0,01é0,5) %. ʋ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʫʶʪʴ ʪʽʣʴʢʠ ʩʫʭʽ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ 

(ʩʫʣʴʬʘʪʠ ʽ ʩʫʣʴʬʽʪʠ ʢʘʣʴʮʽʶ, ʘ ʪʘʢʦʞ ʥʝʚʠʢʦʨʠʩʪʘʥʝ ʚʘʧʥʦ), ʷʢʽ 

ʥʝʡʪʨʘʣʽʟʫʶʪʴʩʷ ʩʠʩʪʝʤʘʤʠ ʟʦʣʦʚʣʦʚʣʶʚʘʥʥʷ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʦʨʙʝʥʪʫ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʩʪʫʧʝʥʷ ʩʽʨʢʦʦʯʠʱʝʥʥʷ ʤʦʞʥʘ ʟʙʽʣʴʰʠʪʠ ʥʘ 

(15é20)% ʫ ʨʘʟʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʠʩʪʝʤʠ ʨʦʟʧʠʣʶʚʘʥʥʷ ʢʨʘʧʝʣʴ ʚʦʣʦʛʠ ʧʝʨʝʜ 

ʝʣʝʢʪʨʦʬʽʣʴʪʨʘʤʠ. ʇʨʦʮʝʩ ʟʘ ʪʘʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʪʽʢʘʻ ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ: ʯʘʩʪʠʥʢʠ 

ʚʘʧʥʘ ʧʦʧʘʜʘʶʪʴ ʥʘ ʢʨʘʧʣʽ ʚʦʜʠ ʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʭʽʜ ʥʝʛʘʰʝʥʦʛʦ ʚʘʧʥʘ ʚ 

ʛʘʰʝʥʝ, ʷʢʝ ʯʘʩʪʢʦʚʦ ʨʦʟʯʠʥʷʻʪʴʩʷ ʥʘ ʢʨʘʧʣʷʭ ʚʦʣʦʛʠ ʽ ʨʝʘʛʫʻ ʟ ʤʦʣʝʢʫʣʘʤʠ 

ʦʢʩʠʜʫ ʩʽʨʢʠ. ʇʨʦʮʝʩ ʧʨʦʪʽʢʘʻ ʜʦʪʠ, ʧʦʢʠ ʚʘʧʥʦ ʨʦʟʯʠʥʷʻʪʴʩʷ ʫ ʚʦʜʽ. ʊʘʢʠʡ 

ʧʨʦʮʝʩ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʷʛʪʠ ʦʯʠʱʝʥʥʷ ʚʠʭʽʜʥʠʭ ʜʠʤʦʚʠʭ ʛʘʟʽʚ ʜʦ 80 %. 

ɺʘʜʘʤʠ ʪʘʢʦʛʦ ʩʧʦʩʦʙʫ ʩʽʨʢʦʦʯʠʱʝʥʥʷ ʻ ʧʨʦʙʣʝʤʠ ʽʟ ʟʘʙʨʫʜʥʝʥʥʷʤ ʽ 

ʰʣʘʢʫʚʘʥʥʷʤ ʧʦʚʝʨʭʦʥʴ ʦʙʤʽʥʫ. ʏʝʨʝʟ ʪʝ ʜʦʜʘʚʘʥʥʷ ʩʦʨʙʝʥʪʫ ʚ ʟʦʥʫ ʚʠʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ 980é1230 Áʉ ʧʝʨʝʜ ʧʦʚʦʨʦʪʦʤ ʫ ʢʦʥʚʝʢʪʠʚʥʫ ʰʘʭʪʫ ʥʝ ʙʘʞʘʥʦ. 

ɹʽʣʴʰ ʧʨʠʜʘʪʥʠʤ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʻ ʜʦʜʘʚʘʥʥʷ ʩʦʨʙʝʥʪʫ ʚ ʟʦʥʫ ʢʦʪʣʘ ʟ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʜʦ 600 Áʉ. ʆʜʥʘʢ ʪʘʢʠʡ ʚʠʙʽʨ ʪʝʭʥʦʣʦʛʽʾ ʟʤʝʥʰʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʩʫʭʦʛʦ ʟʚôʷʟʫʚʘʥʥʷ ʩʽʨʯʠʩʪʦʛʦ ʘʥʛʽʜʨʠʜʫ ʧʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʘʧʥʷʢʫ. ʋ ʨʘʟʽ 

ʚʠʥʠʢʥʝʥʥʷ ñʩʚʠʱʘò ʪʚʝʨʜʽ ʧʨʦʜʫʢʪʠ ʚʽʜʢʣʘʜʘʶʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʷʭ ʪʝʧʣʦʦʙʤʽʥʫ, 

ʟʥʠʞʫʶʯʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʧʣʦʦʙʤʽʥʫ. 

ɺʠʩʥʦʚʢʠ ʽ ʧʨʦʧʦʟʠʮʽʾ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʘʧʥʷʢʫ ʷʢ ʘʙʩʦʨʙʝʥʪʫ 

ʜʣʷ ʚʣʦʚʣʶʚʘʥʥʷ ʚʠʢʠʜʽʚ SO2 ʤʦʞʥʘ ʟʥʠʟʠʪʠ ʚʠʢʠʜʠ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚʽʜ 

ʪʝʧʣʦʚʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʥʘ ʢʘʤôʷʥʦʤʫ ʚʫʛʽʣʣʽ ʪʘ ʤʘʟʫʪʽ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʩʧʦʩʽʙ ʦʯʠʱʝʥʥʷ ʜʘʩʪʴ ʟʤʦʛʫ ʧʦʢʨʘʱʠʪʠ ʝʢʦʣʦʛʽʯʥʫ ʩʠʪʫʘʮʽʶ, 

ʟʤʝʥʰʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʧʘʜʘʥʥʷ ʢʠʩʣʦʪʥʠʭ ʜʦʱʽʚ ʪʘ ʫʪʚʦʨʝʥʥʷ ʩʤʦʛʫ, ʱʦ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʟʜʦʨʦʚôʷ ʣʶʜʝʡ. 

 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʊʨʝʪʷʢʦʚʘ ʃ.ɼ., ʜ.ʪ.ʥ. ʧʨʦʬ. (ʢʘʬ. ʆʇʎɹ ʂʇɯ ʽʤ. ɯʛʦʨʷ 

ʉʽʢʦʨʩʴʢʦʛʦ) 
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ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʜʦʩʣʽʜʞʝʥʽ ʧʠʪʘʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ ʧʨʦʙʣʝʤʘʤʠ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʥʦʮʽʥʥʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʦʩʽʙ ʧʦʩʪʨʘʞʜʘʣʠʭ ʫ ʚʽʡʥʽ, ʘ ʪʘʢʦʞ 

ʨʦʟʛʣʷʥʫʪʽ ʩʫʯʘʩʥʽ ʩʧʦʩʦʙʠ ʾʭ ʚʠʨʽʰʝʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ, ʧʨʦʪʝʟʫʚʘʥʥʷ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ. 
Annotation. The article examines the issues associated with the challenges of 

ensuring the full vital activity of persons affected by war, as well as the modern ways 

of their solution. 

Keywords: vital activity, prosthetics, artificial intelligence. 
ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ ʻ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʘ 

ʢʨʠʪʠʯʥʠʭ ʧʦʨʘʥʝʥʴ ʪʘ ʚʽʜʩʫʪʥʦʩʪʽ ʢʽʥʮʽʚʦʢ. ɿʘ ʜʘʥʠʤʠ ʚʽʡʩʴʢʦʚʦ-ʤʝʜʠʯʥʦʛʦ 

ʜʝʧʘʨʪʘʤʝʥʪʫ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʠ, ʟʘ ʚʝʩʴ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʘʥʪʠʪʝʨʦʨʠʩʪʠʯʥʦʾ 

ʦʧʝʨʘʮʽʾ ʥʘ ʩʭʦʜʽ ʙʫʣʠ ʧʦʨʘʥʝʥʽ ʪʘ ʪʨʘʚʤʦʚʘʥʽ ʚʥʘʩʣʽʜʦʢ ʙʦʡʦʚʠʭ ʜʽʡ ʧʦʥʘʜ 8 

ʪʠʩ. 377 ʫʢʨʘʾʥʩʴʢʠʭ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ [1]. ɹʽʣʴʰʝ ʧʦʣʦʚʠʥʠ ʟ ʥʠʭ ʤʘʶʪʴ 

ʩʝʨʡʦʟʥʽ ʧʦʨʘʥʝʥʥʷ ʢʽʥʮʽʚʦʢ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʧʨʦʪʝʟʫʚʘʥʥʷ. 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʘ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ 

ʚʠʟʥʘʯʝʥʥʽ ʩʫʯʘʩʥʠʭ ʩʧʦʩʦʙʽʚ ʧʨʦʪʝʟʫʚʘʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʥʦʮʽʥʥʦʾ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʧʦʩʪʨʘʞʜʘʣʠʭ ʫ ʚʽʡʥʽ. 

ɺʠʢʣʘʜʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ʇʽʜ ʪʘʢʝ ʧʦʥʷʪʪʷ ʷʢ çʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪè ʧʽʜʧʘʜʘʻ ʙʘʛʘʪʦ ʟʥʘʯʝʥʴ. ɼʝʷʢʽ ʟ 

ʥʠʭ ʧʦʣʷʛʘʶʪʴ ʫ ʪʦʤʫ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʽʥʪʝʣʝʢʪ ʚ ɽʆʄ, ʷʢʽ ʟʥʘʭʦʜʷʪʴ ʨʽʰʝʥʥʷ 

ʜʣʷ ʣʦʛʽʯʥʠʭ ʪʘ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʟʘʜʘʯ, ʽʥʰʽ ʧʦʣʷʛʘʶʪʴ ʫ ʪʦʤʫ, ʱʦʙ ʚʽʜʥʦʩʠʪʠ 

ʜʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʣʠʰʝ ʪʽ, ʷʢʽ ʚʠʨʽʰʫʶʪʴ ʚʩʶ ʩʫʢʫʧʥʽʩʪʴ ʟʘʚʜʘʥʴ, ʱʦ 

ʟʜʽʡʩʥʶʻ ʣʶʜʠʥʘ. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʧʨʦʙʣʝʤ ʩʫʯʘʩʥʦʛʦ ʣʶʜʩʪʚʘ ʪʘʢʠʭ, ʷʢ ʧʨʦʪʝʟʫʚʘʥʥʷ ʪʘ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ 

ʧʨʦʛʨʝʩʠʚʥʠʡ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʥʘʧʨʷʤʦʢ ʫ ʥʘʫʮʽ ʽ ʪʝʭʥʽʮʽ. 

ʋ ʤʝʜʠʮʠʥʽ ʧʨʦʪʝʟʦʤ ʥʘʟʠʚʘʶʪʴ ʧʨʠʩʪʨʽʡ, ʱʦ ʟʘʤʽʥʷʻ ʚʽʜʩʫʪʥʶ ʯʘʩʪʠʥʫ 

ʪʽʣʘ, ʷʢʦʾ ʣʶʜʠʥʘ ʧʦʟʙʫʣʘʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʨʘʚʤʠ ʘʙʦ ʭʚʦʨʦʙʠ. ʇʨʦʪʝʟʠ ʛʨʘʶʪʴ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʨʝʘʙʽʣʽʪʘʮʽʾ ʧʦʩʪʨʘʞʜʘʣʠʭ [2]. 

ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʙʝʟʣʽʯ ʜʦʩʷʛʥʝʥʴ ʚ ʦʙʣʘʩʪʽ ʩʪʚʦʨʝʥʥʷ 

ʰʪʫʯʥʠʭ ʢʽʥʮʽʚʦʢ. ʅʦʚʽ ʧʣʘʩʪʤʘʩʠ, ʚʫʛʣʝʮʝʚʝ ʚʦʣʦʢʥʦ ʪʘ ʽʥʰʽ ʤʘʪʝʨʽʘʣʠ 

ʜʦʟʚʦʣʠʣʠ ʨʦʙʠʪʠ ʧʨʦʪʝʟʠ ʙʽʣʴʰ ʤʽʮʥʠʤʠ ʽ ʣʝʛʢʠʤʠ, ʦʙʤʝʞʫʶʯʠ ʚʠʪʨʘʪʠ 

ʝʥʝʨʛʽʾ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʦʙʦʪʠ ʟ ʥʠʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʦʟʚʦʣʠʣʦ 

ʟʨʦʙʠʪʠ ʢʽʥʮʽʚʢʠ ʙʽʣʴʰ ʨʝʘʣʽʩʪʠʯʥʠʤʠ ʽ ʧʨʠʨʦʜʥʠʤʠ. 

ʋ ʨʦʟʨʦʙʮʽ ʰʪʫʯʥʠʭ ʯʘʩʪʠʥ ʪʽʣʘ, ʩʪʘʣʦ ʧʦʰʠʨʶʚʘʪʠʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʣʝʢʪʨʦʥʽʢʠ, ʷʢʘ ʜʦʧʦʤʘʛʘʻ ʢʦʥʪʨʦʣʶʚʘʪʠ ʨʫʭʠ ʧʨʠʩʪʨʦʶ  ʰʣʷʭʦʤ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʤôʷʟʦʚʠʭ ʨʫʭʽʚ ʚ ʝʣʝʢʪʨʠʯʥʽ ʩʠʛʥʘʣʠ. ʅʘ ʧʦʪʦʯʥʠʡ ʤʦʤʝʥʪ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʦʝʣʝʢʪʨʠʯʥʠʭ ʜʘʪʯʠʢʽʚ ʚ ʤʝʭʘʥʽʟʤʘʭ ʥʝ ʻ ʧʦʚʥʦʶ 

ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʧʨʠʨʦʜʥʦʤʫ ʘʥʘʣʦʛʫ. 



48 

 

ʄʽʦʝʣʝʢʪʨʠʯʥʽ ʧʨʦʪʝʟʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʠʛʥʘʣʠ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʚʽʜ 

ʢʦʥʪʘʢʪʫʶʯʠʭ ʤôʷʟʽʚ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʘʣʠʰʢʠ ʥʝʡʨʦ-ʤôʷʟʦʚʦʾ 

ʩʠʩʪʝʤʠ ʣʶʜʠʥʠ. 

ɹʽʣʴʰʽʩʪʴ ʧʨʦʪʝʟʽʚ ʢʨʽʧʣʷʪʴʩʷ ʜʦ ʧʦʩʪʨʘʞʜʘʣʦʾ ʢʽʥʮʽʚʢʠ ʥʘ ʨʝʤʝʥʽ ʽ 

ʤʘʥʞʝʪʠ, ʘʣʝ ʜʝʷʢʽ ʟ ʥʠʭ ʢʨʽʧʣʷʪʴʩʷ ʥʘ ʧʦʩʪʽʡʥʽʡ ʦʩʥʦʚʽ [3]. ʄʝʪʦʜʦʤ ʰʪʫʯʥʦʛʦ 

ʢʨʽʧʣʝʥʥʷ ʧʨʠʩʪʨʦʶ ʜʦ ʪʽʣʘ, ʱʦ ʥʘʟʠʚʘʻʪʴʩʷ ʦʩʝʦʽʥʪʝʛʨʘʮʽʻʶ, ʜʦʩʷʛʘʻʪʴʩʷ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ʧʨʦʪʝʟʫ ʽ ʤʦʞʣʠʚʽʩʪʴ ʪʨʠʚʘʣʦʛʦ ʥʦʩʽʥʥʷ. ɼʘʥʠʡ ʩʧʦʩʽʙ, 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʝʨʝʚʘʛʠ, ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʢʽʩʪʦʢ ʽ ʩʫʛʣʦʙʽʚ 

ʣʶʜʠʥʠ, ʷʢʘ ʧʦʚôʷʟʘʥʘ ʟ ʧʽʜʚʠʱʝʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 

ɿ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʩʪʚʦʨʝʥʥʷ ʨʝʘʣʽʩʪʠʯʥʠʭ ʢʽʥʮʽʚʦʢ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʣʽʢʦʥʫ ʽ ʇɺʍ. ɺʨʘʭʫʚʘʥʥʷ ʪʘʢʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʷʢ 

ʭʘʨʘʢʪʝʨʥʠʡ ʢʦʣʽʨ, ʚʦʣʦʩʷʥʠʡ ʧʦʢʨʠʚ, ʟʤʦʨʰʢʠ, ʚʽʟʝʨʫʥʢʠ ʥʘ ʧʘʣʴʮʷʭ ʪʘ 

ʚʝʩʥʷʥʢʠ ʜʦʧʦʤʘʛʘʶʪʴ ʟʨʦʙʠʪʠ ʢʽʥʮʽʚʢʠ ʧʨʘʢʪʠʯʥʦ ʽʜʝʥʪʠʯʥʠʤʠ ʜʦ ʩʧʨʘʚʞʥʽʭ. 

ʇʨʦʪʝ ʜʘʥʘ ʧʨʦʮʝʜʫʨʘ ʧʦʪʨʝʙʫʻ ʚʠʪʨʘʪ. ʆʜʥʽʻʶ ʟ ʘʣʴʪʝʨʥʘʪʠʚ ʻ ʩʧʝʮʽʘʣʴʥʽ 

ʩʠʣʽʢʦʥʦʚʽ ʯʦʭʣʠ, ʷʢʽ ʽʤʽʪʫʶʪʴ ʣʠʰʝ ʢʦʣʽʨ ʰʢʽʨʠ. 

ʋ ʜʦʧʦʚʥʝʥʥʽ ʜʦ ʩʪʘʥʜʘʨʪʥʠʭ ʰʪʫʯʥʠʭ ʯʘʩʪʠʥ ʪʽʣʘ, ʱʦ ʜʦʧʦʤʘʛʘʶʪʴ ʫ 

ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ ʧʨʠʩʪʨʦʾ ʜʣʷ ʥʘʜʘʥʥʷ 

ʜʦʧʦʤʦʛʠ ʚ ʩʧʦʨʪʠʚʥʠʭ ʽ ʨʦʟʚʘʞʘʣʴʥʠʭ ʟʘʭʦʜʘʭ, ʽ ʧʨʠʩʪʦʩʦʚʘʥʠʭ ʜʣʷ 

ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʧʨʦʪʝʟʠ ʥʽʛ, ʷʢʽ ʥʘʜʘʶʪʴ ʧʨʫʞʥʽʩʪʴ ʪʘ 

ʽʥʰʽ ʧʦʟʠʪʠʚʥʽ ʜʣʷ ʙʽʛʫ ʝʬʝʢʪʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʥʘ 

ʦʣʽʤʧʽʡʩʴʢʠʭ ʽʛʨʘʭ, ʘ ʪʘʢʦʞ ʽʥʰʽ ʧʨʠʩʪʨʦʾ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʚ ʩʦʙʽ ʬʫʥʢʮʽʾ ʟʚôʷʟʢʫ 

ʽ ʽʥʰʽ ʥʝʡʤʦʚʽʨʥʽ ʧʦʣʽʧʰʝʥʥʷ. 

ʉʴʦʛʦʜʥʽ ʚʩʝ ʯʘʩʪʽʰʝ ʤʦʞʥʘ ʧʦʯʫʪʠ ʧʨʦ ʝʬʝʢʪʠʚʥʽ ʨʦʟʨʦʙʢʠ ʫ ʩʬʝʨʽ 

ʧʨʦʪʝʟʫʚʘʥʥʷ. ʉʫʯʘʩʥʽ ʧʨʦʪʝʟʠ ʽʥʪʝʛʨʫʶʪʴʩʷ ʟʽ ʰʪʫʯʥʠʤ ʽʥʪʝʣʝʢʪʦʤ, ʱʦ 

ʩʧʨʦʱʫʻ ʫʧʨʘʚʣʽʥʥʷ, ʨʦʙʠʪʴ ʞʠʪʪʷ ʣʶʜʠʥʠ ʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ 

ʧʦʚʥʦʮʽʥʥʠʤ. ʈʦʙʦʪʠʟʦʚʘʥʽ ʨʫʢʠ ʚʞʝ ʘʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʤʝʜʠʮʠʥʽ, ʚʯʝʥʽ 

ʜʦʩʷʛʣʠ ʧʝʚʥʠʭ ʫʩʧʽʭʽʚ ʚ ʮʽʡ ʛʘʣʫʟʽ. ʇʨʦʪʝ ʧʦʢʠ ʱʦ ʚʯʝʥʠʤ ʥʝ ʚʜʘʣʦʩʷ 

ʜʦʤʦʛʪʠʩʷ ʫʩʧʽʭʫ ʚ ʦʙʣʘʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʪʝʟʽʚ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ. 

ɺʠʧʨʘʚʠʪʠ ʪʘʢʠʡ ʥʝʜʦʣʽʢ ʥʘʮʽʣʝʥʘ ʪʝʭʥʦʣʦʛʽʷ çʨʦʟʫʤʥʦʛʦè ʚʟʫʪʪʷ, 

ʦʩʦʙʣʠʚʽʩʪʴ ʷʢʦʛʦ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʟʫʪʪʷ ʟʽ ʰʪʫʯʥʠʤ ʽʥʪʝʣʝʢʪʦʤ 

ʦʩʥʘʱʫʻʪʴʩʷ ʯʠʩʣʝʥʥʠʤʠ ʜʘʪʯʠʢʘʤʠ, ʷʢʽ ʩʪʝʞʘʪʴ ʟʘ ʪʠʩʢʦʤ, ʨʽʟʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ, ʟʜʘʪʥʠʤʠ ʚʧʣʠʥʫʪʠ ʥʘ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʩʫʚʘʥʥʷ ʪʘ ʽʥʰʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʋ ʧʽʜʩʫʤʢʫ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʨʦʙʠʪʴ ʨʦʟʨʘʭʫʥʢʠ ʽ ʧʝʨʝʜʙʘʯʘʻ, 

ʷʢʠʡ ʨʫʭ ʭʦʯʝ ʟʨʦʙʠʪʠ ʣʶʜʠʥʘ ʽ ʚʠʢʦʥʫʻ ʚʽʜʧʦʚʽʜʥʫ ʜʽʶ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʟʜʘʪʥʠʡ ʚʠʟʥʘʯʠʪʠ ʪʫ ʜʽʶ, ʷʢʫ ʙʫʜʝ ʨʦʙʠʪʠ ʧʘʮʽʻʥʪ. 

ʇʨʦʪʝ ʜʘʥʘ ʨʦʟʨʦʙʢʘ ʧʦʢʠ ʦʨʽʻʥʪʦʚʘʥʘ ʪʽʣʴʢʠ ʥʘ ʪʠʭ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʧʦʟʙʘʚʣʝʥʽ 

ʩʪʦʧʠ. ʅʘʙʘʛʘʪʦ ʩʢʣʘʜʥʽʰʝ ʟʘʚʜʘʥʥʷ ʩʪʦʾʪʴ ʧʝʨʝʜ ʨʦʟʨʦʙʥʠʢʘʤʠ ʧʨʦʪʝʟʽʚ, ʱʦ 

ʧʦʪʨʝʙʫʶʪʴ ʧʽʜʪʨʠʤʢʫ ʪʘʟʦʩʪʝʛʥʦʚʦʾ ʦʙʣʘʩʪʽ. ʋ ʪʘʢʽʡ ʩʠʪʫʘʮʽʾ ʮʽʣʢʦʤ ʤʦʞʣʠʚʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʟʦʩʢʝʣʝʪʽʚ, ʷʢʽ ʜʦʧʦʤʦʞʫʪʴ ʜʽʷʪʠ, ʦʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʩʠʪʫʘʮʽʶ. 

ɽʢʟʦʩʢʝʣʝʪ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʧʨʠʩʪʨʽʡ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʪʦʛʦ, 

ʱʦʙ ʜʦʧʦʚʥʠʪʠ ʚʽʜʩʫʪʥʽ ʬʫʥʢʮʽʾ ʤôʷʟʽʚ ʣʶʜʠʥʠ, ʟʙʽʣʴʰʠʪʠ ʾʭ ʩʠʣʫ ʪʘ ʟʨʦʙʠʪʠ 

ʘʤʧʣʽʪʫʜʫ ʨʫʭʽʚ ʰʠʨʰʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʢʘʨʢʘʩʫ. 

ɿʘʜʘʯʘ ʝʢʟʦʩʢʝʣʝʪʘ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦʙ ʧʦʚʪʦʨʠʪʠ ʙʽʦʤʝʭʘʥʽʢʫ ʣʶʜʠʥʠ 

ʜʣʷ ʪʦʛʦ, ʱʦʙ ʜʦʪʨʠʤʘʪʠʩʷ ʧʨʦʧʦʨʮʽʡ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʟʫʩʠʣʴ ʧʽʜ ʯʘʩ ʨʫʭʽʚ. ɼʣʷ 
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ʪʦʛʦ, ʱʦʙ ʨʦʟʨʘʭʫʚʘʪʠ ʪʘʢʽ ʧʨʦʧʦʨʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʥʷʪʪʷ ʘʥʘʪʦʤʽʯʥʦʾ 

ʧʘʨʘʤʝʪʨʠʟʘʮʽʾ, ʩʫʪʴ ʷʢʦʾ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʽʞ 

ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʘʥʘʪʦʤʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʙʫʜʦʚʠ ʪʽʣʘ ʣʶʜʠʥʠ ʪʘ 

ʧʘʨʘʤʝʪʨʘʤʠ ʤʝʭʘʥʽʯʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʙʦʪʫ ʙʽʦʤʝʭʘʥʽʯʥʦʾ 

ʩʠʩʪʝʤʠ, ʷʢʘ ʧʨʠ ʮʴʦʤʫ ʫʪʚʦʨʶʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʦʶ. 

ʈʦʟʨʦʙʢʘ ʝʢʟʦʩʢʝʣʝʪʽʚ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʽʚ. ʆʜʠʥ ʟ ʥʠʭ 

ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦʙ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʝʢʟʦʩʢʝʣʝʪʠ ʜʣʷ ʚʽʡʩʴʢʦʚʠʭ ʧʦʪʨʝʙ. ʋ 

ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʝʢʟʦʩʢʝʣʝʪ ʤʘʻ ʧʨʝʜʩʪʘʚʣʷʪʠ ʩʦʙʦʶ ʤʽʮʥʫ ʙʨʦʥʶ, ʱʦʙ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʨʫʭʣʠʚʽʩʪʴ ʽ ʰʚʠʜʢʽʩʪʴ, ʘ ʪʘʢʦʞ ʟʙʽʣʴʰʫʚʘʪʠ ʩʠʣʫ ʣʶʜʠʥʠ. 

ʊʘʢʦʞ ʝʢʟʦʩʢʝʣʝʪʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʟ ʤʝʪʦʶ ʜʦʧʦʤʦʛʪʠ ʣʶʜʷʤ ʟ ʪʨʘʚʤʘʤʠ, 

ʽʥʚʘʣʽʜʥʽʩʪʶ, ʘ ʪʘʢʦʞ ʣʶʜʷʤ ʧʦʭʠʣʦʛʦ ʚʽʢʫ, ʱʦ ʤʘʶʪʴ ʧʨʦʙʣʝʤʠ ʟ ʦʧʦʨʥʦ- 

ʨʫʭʦʚʠʤ ʘʧʘʨʘʪʦʤ. 

ɯʥʰʘ ʦʙʣʘʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʢʟʦʩʢʝʣʝʪʽʚ ʜʦʧʦʤʘʛʘʻ ʨʷʪʫʚʘʣʴʥʠʢʘʤ 

ʨʦʟʙʠʨʘʪʠ ʟʘʚʘʣʠ ʙʫʜʽʚʝʣʴ, ʷʢʽ ʧʽʜʜʘʣʠʩʴ ʨʫʡʥʫʚʘʥʥʶ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʝʢʟʦʩʢʝʣʝʪʫ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʟʘʭʠʩʪ ʨʷʪʫʚʘʣʴʥʠʢʘ ʚʽʜ ʤʦʞʣʠʚʠʭ ʧʦʨʘʥʝʥʴ, 

ʷʢʽ ʤʦʛʣʠ ʙ ʩʧʨʠʯʠʥʠʪʠ ʧʘʜʽʥʥʷ ʫʣʘʤʢʽʚ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʦʙʭʽʜʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʷʢʽ ʙ ʜʦʟʚʦʣʷʣʠ 

ʤʘʰʠʥʽ ʜʦʚʛʦ ʧʨʘʮʶʚʘʪʠ ʘʚʪʦʥʦʤʥʦ, ʙʫʜʫʚʘʥʥʷ ʧʦʚʥʦʮʽʥʥʠʭ ʝʢʟʦʩʢʝʣʝʪʽʚ 

ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʩʢʣʘʜʥʽʩʪʴ. 

ɺʠʩʥʦʚʢʠ 

ʄʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʤʦʞʣʠʚʦʩʪʽ, ʷʢʽ ʥʘʜʘʶʪʴ 

ʰʪʫʯʥʽ ʢʽʥʮʽʚʢʠ ʧʦʩʪʨʘʞʜʘʣʠʤ ʣʶʜʷʤ, ʧʨʠʜʙʘʪʠ ʧʦʜʽʙʥʽ ʧʨʠʩʪʨʦʾ ʤʦʞʝ ʥʝ 

ʢʦʞʝʥ ʯʝʨʝʟ ʾʭ ʚʠʩʦʢʫ ʚʘʨʪʽʩʪʴ. ɺʩʪʘʥʦʚʣʝʥʥʷ ʪʘʢʦʾ ʮʽʥʠ ʧʦʚôʷʟʘʥʦ ʟ 

ʚʽʜʩʫʪʥʽʩʪʶ ʤʘʩʦʚʦʛʦ ʧʦʧʠʪʫ ʪʘ ʥʠʟʴʢʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʚʠʨʦʙʥʠʢʽʚ ʜʘʥʠʭ ʪʦʚʘʨʽʚ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʚʽʜʢʨʠʪʦʛʦ ʪʘ ʜʦʩʪʫʧʥʦʛʦ ʧʨʦʪʝʟʫ ʜʦʣʦʥʽ, ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ 

ʜʝʪʘʣʝʡ ʤʦʞʥʘ ʨʦʟʜʨʫʢʫʚʘʪʠ ʥʘ 3D-ʧʨʠʥʪʝʨʽ. ʇʨʠʩʪʨʽʡ ʙʫʜʝ ʤʘʪʠ ʥʝʟʘʣʝʞʥʽ 

ʧʨʠʚʦʜʠ ʜʣʷ ʢʦʞʥʦʛʦ ʧʘʣʴʮʶ, ʪʘʢʪʠʣʴʥʠʡ ʦʙʝʨʥʝʥʠʡ ʟʚôʷʟʦʢ ʪʘ ʟʯʠʪʫʚʘʪʠ 

ʩʠʛʥʘʣʠ ʯʝʨʝʟ ʰʢʽʨʫ ʜʣʷ ʢʝʨʫʚʘʥʥʷ. ɼʨʫʢʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʥʘ 3D-ʧʨʠʥʪʝʨʽ 

ʜʦʟʚʦʣʠʪʴ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʪʝʟʫ, ʧʨʦʪʝ ʧʨʠʩʪʨʽʡ ʧʦʚʥʽʩʪʶ 

ʚʽʜʧʦʚʽʜʘʪʠʤʝ ʧʦʩʪʘʚʣʝʥʠʤ ʚʠʤʦʛʘʤ ʪʘ ʩʧʨʘʚʣʷʪʠʤʝʪʴʩʷ ʟ ʧʦʩʪʘʚʣʝʥʠʤʠ 

ʟʘʜʘʯʘʤʠ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʰʪʫʯʥʽ ʢʽʥʮʽʚʢʠ ʙʫʣʠ ʙʽʣʴʰ ʜʦʩʪʫʧʥʠʤʠ, ʚʘʨʪʦ ʟʨʦʙʠʪʠ 

ʜʝʰʝʚʰʠʤ ʾʭ ʚʠʨʦʙʥʠʮʪʚʦ. 
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ʉʋʏɸʉʅɯ ʉʀʉʊɽʄʀ ʆʇʆɺɯʑɽʅʅʗ ʅɸʉɽʃɽʅʅʗ 

ʇʈʆ ʅɸɼɿɺʀʏɸʁʅɯ ʉʀʊʋɸʎɯɰ 
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ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʜʦʩʣʽʜʞʝʥʽ ʧʠʪʘʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ ʩʫʯʘʩʥʠʤʠ ʩʠʩʪʝʤʘʤʠ 

ʦʧʦʚʽʱʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʨʦ ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ 

ʧʨʦʚʽʜʥʠʭ ʩʚʽʪʦʚʠʭ ʜʝʨʞʘʚʘʭ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʮʠʚʽʣʴʥʠʡ ʟʘʭʠʩʪ, ʟʘʛʨʦʟʘ, ʩʠʩʪʝʤʠ ʦʧʦʚʽʱʝʥʥʷ. 
Annotation. The article examined issues related to the modern emergency  

alert systems that are used in leading countries. 

Keywords: civil protection, the threat, alert system. 
ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ 

ʣʶʜʩʴʢʦʾ ʮʠʚʽʣʽʟʘʮʽʾ ʧʨʠʨʦʜʥʽ ʢʘʪʘʩʪʨʦʬʠ ʟʘʣʠʰʘʶʪʴʩʷ ʜʫʞʝ ʥʝʙʝʟʧʝʯʥʠʤ 

ʷʚʠʱʝʤ, ʜʦ ʷʢʦʛʦ ʪʘʢʦʞ ʜʦʜʘʻʪʴʩʷ ʩʫʯʘʩʥʘ ʟʘʛʨʦʟʘ ʪʝʭʥʦʛʝʥʥʠʭ ʢʘʪʘʩʪʨʦʬ ʪʘ 

ʥʝʩʪʘʙʽʣʴʥʘ ʛʝʦʧʦʣʽʪʠʯʥʘ ʦʙʩʪʘʥʦʚʢʘ ʫ ʩʚʽʪʽ. ɺ ʪʘʢʠʭ ʫʤʦʚʘʭ ʥʘʜʟʚʠʯʘʡʥʦ 

ʚʘʞʣʠʚʦ ʤʘʪʠ ʟʘʩʦʙʠ ʪʝʨʤʽʥʦʚʦʛʦ ʦʧʦʚʽʱʝʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʙʫʜʫʪʴ 

ʛʘʨʘʥʪʦʚʘʥʦ ʧʨʘʮʶʚʘʪʠ ʧʨʠ ʥʘʩʪʘʥʥʽ ʥʘʜʟʚʠʯʘʡʥʦʾ ʩʠʪʫʘʮʽʾ. 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʘ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ 

ʘʥʘʣʽʟʽ ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ ʦʧʦʚʽʱʝʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʩʚʽʪʽ, ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʚʠʤʦʛ ʜʦ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʦʧʦʚʽʱʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʨʦ ʥʘʜʟʚʠʯʘʡʥʽ 

ʩʠʪʫʘʮʽʾ. 

ɺʠʢʣʘʜʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʊʨʘʜʠʮʽʡʥʠʤ ʤʝʪʦʜʦʤ ʦʧʦʚʽʱʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʨʦ ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ 

ʚʚʘʞʘʻʪʴʩʷ ʨʘʜʽʦʤʦʚʣʝʥʥʷ ʪʘ ʪʝʣʝʙʘʯʝʥʥʷ. ʉʝʨʝʜ ʧʝʨʝʚʘʛ ʪʘʢʦʛʦ ʩʧʦʩʦʙʫ 

ʦʧʦʚʽʱʝʥʥʷ ʻ ʜʦʩʪʫʧʥʽʩʪʴ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʪʝʨʤʽʥʦʚʽʩʪʴ, ʪʘʢ ʷʢ ʪʝʣʝʚʽʟʦʨʠ ʪʘ 

ʨʘʜʽʦʧʨʠʡʤʘʯʽ ʜʫʞʝ ʨʦʟʧʦʚʩʶʜʞʝʥʽ. ʅʝʜʦʣʽʢʦʤ ʻ ʪʝ, ʱʦ ʜʦʩʪʘʚʢʘ ʽʥʬʦʨʤʘʮʽʾ 

ʪʘʢʠʤ ʢʘʥʘʣʦʤ ʥʝ ʻ ʛʘʨʘʥʪʦʚʘʥʦʶ. ʂʽʣʴʢʽʩʪʴ ʪʝʣʝʛʣʷʜʘʯʽʚ ʧʦʩʪʫʧʦʚʦ 

ʟʥʠʞʫʻʪʴʩʷ, ʘ ʪʘʢʦʞ ʟʥʠʞʫʻʪʴʩʷ ʩʝʨʝʜʥʽʡ ʯʘʩ ʧʝʨʝʛʣʷʜʫ ʪʝʣʝʙʘʯʝʥʥʷ, ʱʦ ʨʦʙʠʪʴ 

ʜʘʥʠʡ ʩʧʦʩʽʙ ʤʝʥʰ ʝʬʝʢʪʠʚʥʠʤ. 

ʉʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʦʧʦʚʽʱʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʦʙʽʣʴʥʽ 

ʪʝʣʝʬʦʥʠ ʪʘ ʽʥʰʽ ʧʝʨʩʦʥʘʣʴʥʽ ʧʨʠʩʪʨʦʾ ʟ ʤʝʪʦʶ ʛʘʨʘʥʪʦʚʘʥʦʾ ʪʝʨʤʽʥʦʚʦʾ 

ʜʦʩʪʘʚʢʠ ʧʦʚʽʜʦʤʣʝʥʴ ʜʦ ʢʦʞʥʦʾ ʦʩʦʙʠ. ɯʩʥʫʶʪʴ ʤʽʞʥʘʨʦʜʥʽ ʪʘ ʨʝʛʽʦʥʘʣʴʥʽ 

ʩʠʩʪʝʤʠ, ʱʦ ʚʚʝʜʝʥʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʪʘ ʚʞʝ ʚʨʷʪʫʚʘʣʠ ʥʝʤʘʣʦ ʣʶʜʩʴʢʠʭ ʞʠʪʪʽʚ. 

ʅʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʦʶ ʩʠʩʪʝʤʦʶ ʫ ʩʚʽʪʽ ʻ ETWS (Earthquake and 

Tsunami Warning System) ï ʩʠʩʪʝʤʘ ʦʧʦʚʽʱʝʥʥʷ ʧʨʦ ʮʫʥʘʤʽ ʪʘ ʟʝʤʣʝʪʨʫʩʠ. 

ʉʠʩʪʝʤʘ ETWS ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʪʽʣʴʥʠʢʦʚʫ ʤʝʨʝʞʫ ʪʨʝʪʴʦʛʦ ʪʘ ʯʝʪʚʝʨʪʦʛʦ 

ʧʦʢʦʣʽʥʴ ʜʣʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʤʦʙʽʣʴʥʽ ʪʝʣʝʬʦʥʠ ʫ ʷʢʦʩʪʽ 

ʧʨʠʩʪʨʦʾʚ ʦʧʦʚʽʱʝʥʥʷ [1]. 

EWTS ʧʝʨʝʜʘʻ ʜʚʘ ʪʠʧʠ ʧʦʚʽʜʦʤʣʝʥʥʷ: ʢʦʨʦʪʢʝ ʧʝʨʚʠʥʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ ʪʘ 

ʜʝʪʘʣʴʥʝ ʚʪʦʨʠʥʥʝ. ʇʝʨʚʠʥʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʣʠʰʝ ʧʨʦ ʪʠʧ 

ʥʝʙʝʟʧʝʢʠ.  ʊʠʧʠ  ʧʝʨʚʠʥʥʦʛʦ   ʧʦʚʽʜʦʤʣʝʥʥʷ  ʤʦʞʫʪʴ  ʙʫʪʠ  ʪʘʢʽ:  çʟʝʤʣʝʪʨʫʩè, 

çʮʫʥʘʤʽè,  çʟʝʤʣʝʪʨʫʩ  ʪʘ  ʮʫʥʘʤʽè,  çʪʝʩʪè  ʪʘ  ʽʥ.  ɻʘʨʘʥʪʦʚʘʥʠʡ  ʯʘʩ  ʜʦʩʪʘʚʢʠ 
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ʧʝʨʚʠʥʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʚʽʜ ʮʝʥʪʨʫ ʦʧʦʚʽʱʝʥʥʷ ʜʦ ʢʽʥʮʝʚʠʭ ʤʦʙʽʣʴʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ï 4 ʩʝʢʫʥʜʠ. ʇʝʨʚʠʥʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ ʤʽʩʪʠʪʴ ʣʠʰʝ ʢʦʜ ʟʘʛʨʦʟʠ ʪʘ ʥʝ 

ʤʽʩʪʠʪʴ ʪʝʢʩʪʫ, ʪʦʤʫ ʪʝʢʩʪ ʧʦʚʽʜʦʤʣʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʠʩʪʨʦʶ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʇʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʪʠʧ ʥʝʙʝʟʧʝʢʠ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʤʦʚʽ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʚʫʢʦʚʠʤ ʩʠʛʥʘʣʦʤ. 

ɺʪʦʨʠʥʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʢʨʽʤ ʜʫʙʣʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʪʠʧ ʟʘʛʨʦʟʠ, 

ʤʦʞʝ ʤʽʩʪʠʪʠ ʜʦʜʘʪʢʦʚʫ ʪʝʢʩʪʦʚʫ ʽʥʬʦʨʤʘʮʽʶ, ʪʘʢʫ ʷʢ ʝʧʽʮʝʥʪʨ ʟʝʤʣʝʪʨʫʩʫ, 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʝʤʣʝʪʨʫʩʫ, ʧʦʨʷʜʦʢ ʜʽʡ ʜʣʷ ʫʥʠʢʥʝʥʥʷ ʥʝʙʝʟʧʝʢʠ ʪʘ 

ʨʝʢʦʤʝʥʜʘʮʽʾ. 

ʊʘʢʦʞ ʧʦʚʽʜʦʤʣʝʥʥʷ ʤʽʩʪʠʪʴ ʫʥʽʢʘʣʴʥʽʡ ʽʜʝʥʪʠʬʽʢʘʪʦʨ, ʱʦʙ ʟʘʧʦʙʽʛʪʠ 

ʧʦʚʪʦʨʥʦʤʫ ʦʪʨʠʤʘʥʥʶ ʪʦʛʦ ʩʘʤʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ʥʘ ʦʜʥʦʤʫ ʧʨʠʩʪʨʦʾ. ʏʘʩ 

ʜʦʩʪʘʚʢʠ ʚʪʦʨʠʥʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ ï ʜʦ 20 ʩʝʢʫʥʜ ʧʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʧʝʨʚʠʥʥʦʛʦ 

ʧʦʚʽʜʦʤʣʝʥʥʷ [2]. ɿʘʚʜʷʢʠ ʪʘʢʦʤʫ ʨʦʟʧʦʜʽʣʫ ʧʦʚʽʜʦʤʣʝʥʴ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʠʩʦʢʘ 

ʰʚʠʜʢʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ ʽʥʬʦʨʤʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ. 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ EWTS ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʝʭʥʦʣʦʛʽʾ ʰʠʨʦʢʦʤʦʚʥʠʭ 

ʧʦʚʽʜʦʤʣʝʥʴ ʩʪʽʣʴʥʠʢʦʚʦʾ ʤʝʨʝʞʽ ʪʘ ʻ ʯʘʩʪʠʥʦʶ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʜʘʨʪʫ 3G ʪʘ LTE 

ʤʝʨʝʞ. ʇʨʠ ʥʘʜʭʦʜʞʝʥʥʽ ʩʠʛʥʘʣʫ ʧʨʦ ʥʝʙʝʟʧʝʢʫ ʚʽʜ ʮʝʥʪʨʫ ʦʧʦʚʽʱʝʥʥʷ ʫʩʽ 

ʙʘʟʦʚʽ ʩʪʘʥʮʽʾ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʤʝʞʘʭ ʥʝʙʝʟʧʝʯʥʦʾ ʪʝʨʠʪʦʨʽʾ, ʥʘʜʩʠʣʘʶʪʴ 

ʰʠʨʦʢʦʤʦʚʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ EWTS. ʇʦʚʽʜʦʤʣʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʝ ʙʫʜʴ- 

ʷʢʠʤ ʤʦʙʽʣʴʥʠʤ ʧʨʠʩʪʨʦʻʤ, ʱʦ ʧʽʜʪʨʠʤʫʻ ʜʘʥʫ ʪʝʭʥʦʣʦʛʽʶ. 

ɹʽʣʴʰʽʩʪʴ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ, ʱʦ ʧʨʦʜʘʶʪʴʩʷ ʥʘ ʘʤʝʨʠʢʘʥʩʴʢʦʤʫ ʪʘ 

ʷʧʦʥʩʴʢʦʤʫ ʨʠʥʢʘʭ, ʟʜʘʪʥʽ ʧʨʠʡʤʘʪʠ ʷʢ ʧʝʨʚʠʥʥʽ, ʪʘʢ ʽ ʚʪʦʨʠʥʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ. 

ɿʘʚʜʷʢʠ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʩʠʩʪʝʤʘ EWTS ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʫ ʨʦʫʤʽʥʛʫ ʪʘ 

ʥʝ ʧʦʪʨʝʙʫʻ ʩʧʝʮʽʘʣʴʥʦʾ ʩʝʨʪʠʬʽʢʘʮʽʾ ʧʨʠʡʤʘʯʽʚ, ʪʦʤʫ ʽʥʦʟʝʤʮʽ ʪʘʢʦʞ 

ʦʪʨʠʤʘʶʪʴ ʦʧʦʚʽʱʝʥʥʷ ʧʨʠ ʟʘʛʨʦʟʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʾʭ ʧʝʨʝʙʫʚʘʥʥʷ. 

ʉʠʩʪʝʤʘ EWTS ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʗʧʦʥʽʾ, ʉʐɸ ʪʘ ʽʥʰʠʭ ʢʨʘʾʥʘʭ, ʜʝ 

ʨʝʛʫʣʷʨʥʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟʝʤʣʝʪʨʫʩʠ ʪʘ ʮʫʥʘʤʽ. 

ɸʣʴʪʝʨʥʘʪʠʚʦʶ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʻ ʩʠʩʪʝʤʘ CMAS (Commercial Mobile Alert 

System) ï ʢʦʤʝʨʮʽʡʥʘ ʤʦʙʽʣʴʥʘ ʩʠʩʪʝʤʘ ʦʧʦʚʽʱʝʥʥʷ. ʉʠʩʪʝʤʘ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʫ 

ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʘʭ ɸʤʝʨʠʢʠ ʪʘ ʚʚʝʜʝʥʘ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʚ 2012 ʨʦʮʽ. ɼʘʥʘ 

ʩʠʩʪʝʤʘ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʥʝ ʣʠʰʝ ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʨʦ ʧʨʠʨʦʜʥʽ 

ʢʘʪʘʩʪʨʦʬʠ, ʜʣʷ ʯʦʛʦ ʚ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʪʨʠ ʪʠʧʠ ʩʧʦʚʽʱʝʥʴ, ʱʦ ʬʫʥʢʮʽʦʥʫʶʪʴ 

ʥʝʟʘʣʝʞʥʦ. 

ʇʝʨʰʠʡ ʪʠʧ ʧʦʚʽʜʦʤʣʝʥʥʷ ï ʦʧʦʚʽʱʝʥʥʷ ʚʽʜ ʧʨʝʟʠʜʝʥʪʘ ʯʠ ʦʨʛʘʥʠ ʚʣʘʜʠ, 

ʱʦ ʤʦʞʝ ʤʽʩʪʠʪʠ ʙʫʜʴ-ʷʢʫ ʚʘʞʣʠʚʫ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʘ ʤʘʻ ʙʫʪʠ ʥʝʛʘʡʥʦ 

ʜʦʩʪʘʚʣʝʥʘ ʜʦ ʢʦʞʥʦʛʦ ʛʨʦʤʘʜʷʥʠʥʘ ʉʐɸ. 

ɼʨʫʛʠʡ ʪʠʧ ʧʦʚʽʜʦʤʣʝʥʥʷ ʚʠʢʦʥʫʻ ʪʠʧʦʚʫ ʜʣʷ ʩʠʩʪʝʤ ʦʧʦʚʽʱʝʥʥʷ 

ʬʫʥʢʮʽʶ ï ʽʥʬʦʨʤʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʨʦ ʧʨʠʨʦʜʥʽ ʯʠ ʪʝʭʥʦʛʝʥʥʽ ʢʘʪʘʩʪʨʦʬʠ. 

ɼʘʥʠʡ ʪʠʧ ʪʘʢʦʞ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʜʚʘ ʚʠʜʠ ï ʩʝʨʡʦʟʥʽ ʟʘʛʨʦʟʠ ʪʘ ʝʢʩʪʨʝʤʘʣʴʥʽ 

ʟʘʛʨʦʟʠ. 

ʊʨʝʪʽʡ ʪʠʧ ʧʦʚʽʜʦʤʣʝʥʴ ï ʧʦʚʽʜʦʤʣʝʥʥʷ ʚʽʜ ʩʠʩʪʝʤʠ AMBER, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʉʐɸ ʧʨʠ ʚʠʢʨʘʜʝʥʥʽ ʜʽʪʝʡ [3]. 

ʉʠʩʪʝʤʘ ʦʧʦʚʽʱʝʥʥʷ CMAS ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʦʧʝʨʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ 

Android ʪʘ iOS ʥʘ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ, ʱʦ ʚʠʧʫʩʢʘʶʪʴʩʷ ʜʣʷ ʘʤʝʨʠʢʘʥʩʴʢʦʛʦ 
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ʨʠʥʢʫ. ɼʝʷʢʽ ʧʨʠʩʪʨʦʾ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʩʠʩʪʝʤʠ 

CMAS, ʟʦʢʨʝʤʘ ʤʦʞʣʠʚʽʩʪʴ ʥʝ ʧʨʠʡʤʘʪʠ ʜʝʷʢʽ ʪʠʧʠ ʩʧʦʚʽʱʝʥʴ. ɼʣʷ 

ʜʽʘʛʥʦʩʪʠʢʠ ʨʘʟ ʥʘ ʤʽʩʷʮʴ ʩʠʩʪʝʤʘ CMAS ʥʘʜʩʠʣʘʻ ʪʝʩʪʦʚʝ ʩʧʦʚʽʱʝʥʥʷ. 

ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ CMAS ʩʭʦʞʠʡ ʥʘ ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ 

EWTS, ʘʣʝ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻ ʦʧʮʽʶ ʰʠʨʦʢʦʤʦʚʥʦʛʦ ʨʦʟʩʠʣʘʥʥʷ ʩʪʽʣʴʥʠʢʦʚʠʭ 

ʤʝʨʝʞ, ʟʘʚʜʷʢʠ ʯʦʤʫ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʥʝ ʣʠʰʝ ʚ ʤʝʨʝʞʘʭ ʪʨʝʪʴʦʛʦ ʪʘ ʚʠʱʠʭ 

ʧʦʢʦʣʽʥʴ, ʘ ʽ ʚ ʤʝʨʝʞʘʭ ʜʨʫʛʦʛʦ ʧʦʢʦʣʽʥʥʷ. ʇʨʦʪʦʢʦʣ ʩʠʩʪʝʤʠ CMAS ʥʝ 

ʧʦʪʨʝʙʫʻ ʩʧʝʮʽʘʣʴʥʦʛʦ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʪʦʤʫ ʥʝ ʚʠʤʘʛʘʻʪʴʩʷ 

ʤʦʜʝʨʥʽʟʘʮʽʷ ʽʩʥʫʶʯʠʭ ʤʝʨʝʞ ʪʘ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʟʚʠʯʘʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʪʽʣʴʥʠʢʦʚʠʭ ʤʝʨʝʞ ʧʦ ʜʦʩʪʘʚʮʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʧʦʚʽʜʦʤʣʝʥʴ ʥʘ ʢʣʽʻʥʪʩʴʢʽ ʧʨʠʩʪʨʦʾ. 

ʇʦʚʽʜʦʤʣʝʥʥʷ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʜʘʪʠ ʥʘʩʝʣʝʥʥʶ, ʥʘʜʩʠʣʘʻʪʴʩʷ 

ʦʧʝʨʘʪʦʨʘʤ ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ. ʆʧʝʨʘʪʦʨʠ ʟʦʙʦʚôʷʟʘʥʽ ʜʦʩʪʘʚʠʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ 

ʜʦ ʢʦʞʥʦʛʦ ʘʙʦʥʝʥʪʘ, ʯʠʡ ʧʨʠʩʪʨʽʡ ʤʘʻ ʧʽʜʪʨʠʤʢʫ ʩʠʩʪʝʤʠ CMAS. 

ʇʦʚʽʜʦʤʣʝʥʥʷ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʥʘ ʢʽʥʮʝʚʠʡ ʧʨʠʩʪʨʽʡ, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʚʫʢʦʚʠʤ 

ʩʠʛʥʘʣʦʤ ʪʘ ʚʠʚʦʜʠʪʴ ʪʝʢʩʪ ʧʦʚʽʜʦʤʣʝʥʥʷ ʥʘ ʝʢʨʘʥ ʧʨʠʩʪʨʦʶ. ʇʦʚʽʜʦʤʣʝʥʥʷ 

ʤʘʻ ʦʙʤʝʞʝʥʥʷ ʫ 90 ʩʠʤʚʦʣʽʚ. ɸʢʪʠʚʥʠʡ ʪʝʣʝʬʦʥʥʠʡ ʚʠʢʣʠʢ ʥʝ ʤʦʞʝ ʙʫʪʠ 

ʧʝʨʝʨʚʘʥʠʡ CMAS-ʧʦʚʽʜʦʤʣʝʥʥʷʤ. 

ʊʘʢ ʷʢ ʩʠʩʪʝʤʘ CMAS ʨʦʟʨʦʙʣʝʥʘ ʚ ʉʐɸ, ʚʦʥʘ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʫʩʽʤʘ 

ʘʤʝʨʠʢʘʥʩʴʢʠʤʠ ʦʧʝʨʘʪʦʨʘʤʠ ʟʚôʷʟʢʫ ʪʘ ʫʩʽʤʘ ʧʨʠʩʪʨʦʷʤʠ, ʱʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ 

ʜʣʷ ʉʐɸ. ɼʣʷ ʜʦʜʘʚʘʥʥʷ ʧʽʜʪʨʠʤʢʠ CMAS ʜʦʩʪʘʪʥʴʦ ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʙʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʜʦʜʘʪʢʫ. ʅʘʜʽʡʥʽʩʪʴ ʩʠʩʪʝʤʠ 

CMAS ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʦʧʝʨʘʪʦʨʘʤʠ ʤʦʙʽʣʴʥʦʛʦ ʟʚôʷʟʢʫ. ʅʘʨʘʟʽ ʩʠʩʪʝʤʘ CMAS 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʉʐɸ, ʂʘʥʘʜʽ ʪʘ ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ ʇʽʚʜʝʥʥʦʾ ɸʤʝʨʠʢʠ. 

ɯʩʥʫʻ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ, ʱʦ ʦʙôʻʜʥʫʻ ʜʘʥʽ ʚʽʜ ʫʩʽʭ ʩʠʩʪʝʤ ʦʧʦʚʽʱʝʥʥʷ 

ʫ ʩʚʽʪʽ, ʷʢ ʛʣʦʙʘʣʴʥʠʭ ʪʘʢ ʽ ʥʘʮʽʦʥʘʣʴʥʠʭ. ʉʠʩʪʝʤʘ GDACS (Global Disaster Alert 

and Cordination System) ï ɻʣʦʙʘʣʴʥʘ ʩʠʩʪʝʤʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʪʘ ʣʽʢʚʽʜʘʮʽʾ 

ʥʘʩʣʽʜʢʽʚ ʩʪʠʭʽʡʥʠʭ ʣʠʭ ï ʮʝ ʩʠʩʪʝʤʘ, ʱʦ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʦʙôʻʜʥʘʥʠʤʠ 

ʟʫʩʠʣʣʷʤʠ ʆʨʛʘʥʽʟʘʮʽʾ ʆʙôʻʜʥʘʥʠʭ ʅʘʮʽʡ ʪʘ ɭʚʨʦʧʝʡʩʴʢʦʾ ʂʦʤʽʩʽʾ. ʉʠʩʪʝʤʘ 

GDACS ʥʘʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʫʩʽ ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʯʝʨʝʟ 

ʤʝʨʝʞʫ ɯʥʪʝʨʥʝʪ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ [4]. 

ɯʥʬʦʨʤʘʮʽʷ ʜʦʩʪʫʧʥʘ ʫ ʨʽʟʥʠʭ ʬʦʨʤʘʪʘʭ. ʄʦʞʣʠʚʠʡ ʧʝʨʝʛʣʷʜ ʩʧʦʚʽʱʝʥʴ 

ʪʘ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʦʬʽʮʽʡʥʦʤʫ ʩʘʡʪʽ, ʢʨʽʤ ʪʦʛʦ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʽʥʪʝʛʨʘʮʽʷ ʟ 

ʤʦʙʽʣʴʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʦʧʦʚʽʱʝʥʥʷ. ʉʠʩʪʝʤʘ GDACS ʥʘʜʘʻ ʜʦʩʪʫʧ ʜʦ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʢʘʥʘʣʽʚ, ʱʦ ʨʦʟʜʽʣʝʥʽ ʪʝʨʠʪʦʨʽʘʣʴʥʦ ʪʘ ʟʘ ʪʠʧʦʤ 

ʥʝʙʝʟʧʝʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʣʠʚʦ ʚʽʜʩʪʝʞʫʚʘʪʠ ʩʠʪʫʘʮʽʶ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʥʘ 

ʧʝʚʥʽʡ ʪʝʨʠʪʦʨʽʾ ʯʠ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ. 

ʂʦʨʠʩʪʫʚʘʯʽ ʩʫʯʘʩʥʠʭ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʚʣʘʩʥʦʨʫʯʥʦ ʧʽʜʧʠʩʘʪʠʩʴ ʥʘ ʥʝʦʙʭʽʜʥʽ ʢʘʥʘʣʠ ʪʘ ʦʪʨʠʤʫʚʘʪʠ ʩʧʦʚʽʱʝʥʥʷ ʯʝʨʝʟ 

ʤʝʨʝʞʫ ɯʥʪʝʨʥʝʪ ʥʘʚʽʪʴ ʪʘʤ, ʜʝ ʚʽʜʩʫʪʥʷ ʙʫʜʴ-ʷʢʘ ʥʘʮʽʦʥʘʣʴʥʘ ʩʠʩʪʝʤʘ 

ʦʧʦʚʽʱʝʥʥʷ ʥʘʩʝʣʝʥʥʷ. ʇʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʚʙʫʜʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʣʷ ʨʦʙʦʪʠ ʟ ʢʘʥʘʣʘʤʠ ʩʠʩʪʝʤʠ GDACS, ʚʦʥʦ ʤʦʞʝ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʝ ʫ ʚʠʛʣʷʜʽ 

ʜʦʜʘʪʢʫ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. 
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ʉʠʩʪʝʤʘ GDACS ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʜʦʩʪʘʚʢʫ ʧʦʚʽʜʦʤʣʝʥʴ, ʘ ʚʠʢʦʥʫʻ ʣʠʰʝ 

ʟʙʽʨ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʢʘʪʘʩʪʨʦʬʠ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ. ʂʦʨʠʩʪʫʚʘʯʽ ʩʠʩʪʝʤʠ ʤʘʶʪʴ ʩʘʤʽ ʦʙʠʨʘʪʠ ʧʦʪʨʽʙʥʽ 

ʢʘʥʘʣʠ. ɼʣʷ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʫ ʷʢʦʩʪʽ ʩʠʩʪʝʤʠ ʦʧʦʚʽʱʝʥʥʷ ʥʝʦʙʭʽʜʥʝ ʧʦʩʪʽʡʥʝ 

ʟôʻʜʥʘʥʥʷ ʟ ʤʝʨʝʞʝʶ ɯʥʪʝʨʥʝʪ. 

ɺʠʩʥʦʚʢʠ 

ʉʝʨʝʜ ʚʠʤʦʛ ʜʦ ʩʠʩʪʝʤ ʦʧʦʚʽʱʝʥʥʷ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ: 
ï ʛʘʨʘʥʪʦʚʘʥʘ ʜʦʩʪʘʚʢʘ ʧʦʚʽʜʦʤʣʝʥʥʷ ʜʦ ʢʦʞʥʦʾ ʦʩʦʙʠ ʥʘ ʧʝʚʥʽʡ 

ʪʝʨʠʪʦʨʽʾ; 

ï ʪʝʨʤʽʥʦʚʽʩʪʴ; 
ï ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʥʝ ʣʠʰʝ ʧʨʦ ʪʠʧ ʥʝʙʝʟʧʝʢʠ, ʘ ʡ ʧʨʦ ʾʾ 

ʤʘʩʰʪʘʙ, ʧʨʘʚʠʣʘ ʧʦʚʝʜʽʥʢʠ ʪʘ ʩʧʦʩʦʙʠ ʽ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ. 

ʄʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʩʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʦʧʦʚʽʱʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʨʦ 

ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ ʻ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʠʤʠ ʪʘ ʥʘʜʽʡʥʠʤʠ, ʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʘʟʦʤ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʪʝʣʝʙʘʯʝʥʥʷ, ʨʘʜʽʦʤʦʚʣʝʥʥʷ ʪʘ 

ʩʠʨʝʥʘ, ʻ ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʪʝʨʤʽʥʦʚʦʛʦ ʽʥʬʦʨʤʫʚʘʥʥʷ ʢʦʞʥʦʾ ʦʩʦʙʠ ʥʘ ʧʝʚʥʽʡ 

ʪʝʨʠʪʦʨʽʾ ʧʨʦ ʙʫʜʴ-ʷʢʽ ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ ʪʘ ʧʨʦ ʥʝʦʙʭʽʜʥʽ ʜʽʾ ʜʣʷ ʧʦʨʷʪʫʥʢʫ. 
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ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʜʦʩʣʽʜʞʝʥʽ ʧʠʪʘʥʥʷ, ʧʦʚôʷʟʘʥʽ ʽʟ ʩʫʯʘʩʥʠʤʠ ʩʠʩʪʝʤʘʤʠ 

ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʢʘʪʘʩʪʨʦʬʘʤʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʮʠʚʽʣʴʥʠʡ ʟʘʭʠʩʪ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʩʫʯʘʩʥʽ 

ʩʠʩʪʝʤʠ. 

Annotation. The article examines the issues associated with modern protection 

systems for the prevention, prediction and management of disasters. 

Keywords: civil protection, information technology, modern systems. 

ɺʠʢʣʘʜʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʂʘʪʘʩʪʨʦʬʠ ï ʧʨʠʨʦʜʥʽ ʘʙʦ ʪʝʭʥʦʛʝʥʥʽ ï ʮʝ ʥʦʚʽ ʚʠʢʣʠʢʠ ʽ ʟʘʛʨʦʟʠ 

ʩʪʘʣʦʤʫ ʨʦʟʚʠʪʢʫ. ʇʨʦʛʨʝʩ ʚ ʥʘʫʮʽ ʽ ʪʝʭʥʽʮʽ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʨʦʙʠʚ ʤʦʞʣʠʚʠʤ 

ʟʜʽʡʩʥʠʪʠ ʟʥʘʯʥʽ ʟʤʽʥʠ ʚ ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʽʜʭʦʜʽ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʙʦʨʦʪʴʙʠ 

ʟ ʢʘʪʘʩʪʨʦʬʘʤʠ. ɿʤʝʥʰʝʥʥʷ ʾʭ ʢʽʣʴʢʦʩʪʽ ʪʘ ʟʥʠʞʝʥʥʷ ʰʢʦʜʠ, ʟʘʚʜʘʥʦʶ ʥʠʤʠ, 

ʤʦʞʣʠʚʽ ʪʽʣʴʢʠ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʦʩʷʛʥʝʥʴ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ. 

ʄʠ ʥʝ ʤʦʞʝʤʦ ʟʘʧʦʙʽʛʪʠ ʟʝʤʣʝʪʨʫʩʫ ʘʙʦ ʫʨʘʛʘʥʫ, ʘʣʝ ʤʠ ʤʦʞʝʤʦ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʫʯʘʩʥʽ ʥʘʫʢʦʚʽ ʚʽʜʢʨʠʪʪʷ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʟʤʝʥʰʠʪʠ 

ʾʭ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʝʢʦʣʦʛʽʯʥʽ ʥʘʩʣʽʜʢʠ. 

ʉʴʦʛʦʜʥʽ ʩʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʩʪʘʣʠ ʚʘʞʣʠʚʠʤʠ 

ʩʢʣʘʜʦʚʠʤʠ ʫ ʩʬʝʨʽ ʛʣʦʙʘʣʴʥʦʛʦ ʛʫʤʘʥʽʪʘʨʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʧʨʠʨʦʜʥʽ ʪʘ 

ʪʝʭʥʦʛʝʥʥʽ ʢʘʪʘʩʪʨʦʬʠ. ɺʩʽ ʢʨʘʾʥʠ ʨʦʟʨʦʙʣʷʶʪʴ ʚʣʘʩʥʽ ʤʦʜʝʣʽ ʮʠʚʽʣʴʥʦʛʦ 

ʟʘʭʠʩʪʫ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʢʘʪʘʩʪʨʦʬʘʤʠ. ʎʽ 

ʧʝʨʝʞʠʚʘʥʥʷ, ʷʢʽ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʫʨʦʢʽʚ ʪʘ ʤʽʩʮʝʚʦʛʦ ʜʦʩʚʽʜʫ, ʤʘʶʪʴ ʨʽʟʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʦʙʤʝʞʝʥʥʷ ʪʘ ʧʦʪʝʥʮʽʘʣ, ʧʨʦʪʝ ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʩʧʽʣʴʥʽʡ ʦʩʥʦʚʽ, 

ʽʟ ʩʧʽʣʴʥʦʶ ʤʦʚʦʶ ʪʘ ʧʝʨʩʧʝʢʪʠʚʘʤʠ. 

ʉʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʥʝ ʻ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʪʨʘʜʠʮʽʡʥʠʤ 

ʛʫʤʘʥʽʪʘʨʥʠʤ ʽʥʩʪʨʫʤʝʥʪʘʤ, ʚʦʥʠ ʧʨʦʧʦʥʫʶʪʴ ʜʦʜʘʪʢʦʚʽ ʨʝʩʫʨʩʠ ʪʘ ʤʝʪʦʜʠ, ʷʢʽ 

ʤʦʞʫʪʴ ʧʨʠʥʝʩʪʠ ʜʦʜʘʪʢʦʚʫ ʢʦʨʠʩʪʴ ʛʣʦʙʘʣʴʥʽʡ ʛʫʤʘʥʽʪʘʨʥʽʡ ʨʝʘʙʽʣʽʪʘʮʽʾ ʥʘ 

ʚʩʽʭ ʩʪʘʜʽʷʭ ʮʠʢʣʫ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ. ɹʝʟʩʫʤʥʽʚʥʦ, ʱʦʙ ʫʥʠʢʘʪʠ 

ʜʫʙʣʶʚʘʥʥʷ ʪʘ ʩʧʨʠʷʪʠ ʨʘʮʽʦʥʘʣʴʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʣʶʜʩʴʢʠʭ ʪʘ ʬʽʥʘʥʩʦʚʠʭ 

ʨʝʩʫʨʩʽʚ, ʩʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʩʪʘʚʣʷʪʴ ʚʝʣʠʢʽ ʥʘʜʽʾ ʥʘ 

ʢʦʦʨʜʠʥʘʮʽʡʥʫ ʨʦʣʴ. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ çʮʠʚʽʣʴʥʘ ʙʝʟʧʝʢʘè, ʘ ʩʘʤʝ ʩʠʩʪʝʤʘ ʨʝʘʛʫʚʘʥʥʷ ʥʘ 

ʢʘʪʘʩʪʨʦʬʠ, ʩʧʨʠʯʠʥʝʥʘ ʚʧʣʠʚʦʤ ʧʨʠʨʦʜʥʠʭ ʘʙʦ ʪʝʭʥʦʛʝʥʥʠʭ ʨʠʟʠʢʽʚ, ʟʘʟʥʘʣʘ 

ʟʥʘʯʥʠʭ ʟʤʽʥ ʷʢ ʥʘ ʧʨʘʢʪʠʯʥʦʤʫ ʨʽʚʥʽ, ʪʘʢ ʽ ʚ ʧʣʘʥʽ ʛʨʦʤʘʜʩʴʢʦʾ ʜʫʤʢʠ. ʎʽ ʟʤʽʥʠ 

ʻ ʥʘʩʣʽʜʢʦʤ ʥʦʚʦʛʦ ʢʫʣʴʪʫʨʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʢʘʪʘʩʪʨʦʬ, ʱʦ ʧʽʜʢʨʝʩʣʶʻ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʫʨʷʜʽʚ ʪʘ ʥʘʩʝʣʝʥʥʷ, ʷʢʽ ʩʪʠʢʘʶʪʴʩʷ ʟ ʥʘʜʟʚʠʯʘʡʥʠʤʠ 

ʩʠʪʫʘʮʽʷʤʠ, ʱʦʜʦ ʥʝʜʦʩʪʘʪʥʴʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ ʪʘ ʤʦʞʣʠʚʠʭ ʟʘʪʨʠʤʦʢ ʚ 

ʦʧʝʨʘʮʽʷʭ ʟ ʥʘʜʘʥʥʷ ʜʦʧʦʤʦʛʠ [1]. 
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ɸʥʘʣʽʟʫʶʯʠ ʝʚʦʣʶʮʽʶ ʦʩʥʦʚʥʠʭ ʩʠʩʪʝʤ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʚ ʫʩʴʦʤʫ 

ʩʚʽʪʽ, ʽʩʥʫʻ ʜʦʢʘʟ ʥʝʱʦʜʘʚʥʴʦʾ ʧʝʨʝʦʨʽʻʥʪʘʮʽʾ ʚʽʜ ʧʽʜʭʦʜʫ ʜʦ ʮʠʚʽʣʴʥʦʾ ʦʙʦʨʦʥʠ, 

ʷʢʠʡ ʨʦʟʫʤʽʻʪʴʩʷ ʷʢ çʚʽʜʧʦʚʽʜʴè ʥʘ ʚʠʥʠʢʥʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʦʾ ʩʠʪʫʘʮʽʾ, ʜʦ 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ, ʱʦ ʚʢʣʘʜʘʶʪʴ ʢʦʰʪʠ ʚ çʧʨʦʛʥʦʟʫʚʘʥʥʷè ʪʘ 

çʧʨʦʬʽʣʘʢʪʠʯʥʫè ʜʽʷʣʴʥʦʩʪʽ. 

ʎʝʡ ʟʩʫʚ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʟʥʘʯʘʚʩʷ ʪʨʴʦʤʘ ʧʦʚôʷʟʘʥʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

ï ʙʽʣʴʰʘ ʯʘʩʪʦʪʘ ʷʚʠʱ, ʷʢ ʧʨʠʨʦʜʥʠʭ, ʪʘʢ ʽ ʪʝʭʥʦʛʝʥʥʠʭ, ʟ ʨʫʡʥʽʚʥʠʤʠ 
ʥʘʩʣʽʜʢʘʤʠ; 

ï ʙʽʣʴʰʘ ʦʙʽʟʥʘʥʽʩʪʴ ʧʨʦ ʪʝ, ʱʦ ʚ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤ ʻ ʧʽʜʭʽʜ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʟʘʧʦʙʽʞʥʠʡ ʧʽʜʭʽʜ ʜʦ ʢʘʪʘʩʪʨʦʬ, ʘ ʥʝ 

ʪʽʣʴʢʠ ʩʪʦʩʦʚʥʦ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʧʣʘʥʫʚʘʥʥʷ, ʘʣʝ ʥʘʩʘʤʧʝʨʝʜ ʦʨʛʘʥʽʟʘʮʽʶ ʪʘ 

ʦʧʝʨʘʮʽʾ, ʱʦ ʧʨʦʚʦʜʷʪʴʩʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʥʘʩʝʣʝʥʥʷ; 

ï ʥʘʷʚʥʽʩʪʴ ʪʝʭʥʽʢʦ-ʥʘʫʢʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʘʥʘʣʽʟʫʚʘʪʠ 

ʪʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʦʯʽʢʫʚʘʥʽ ʩʮʝʥʘʨʽʾ ʨʠʟʠʢʫ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʪʦʯʥʦʩʪʽ ʪʘ 

ʥʘʜʽʡʥʦʩʪʽ, ʥʝʟʨʦʟʫʤʽʣʠʤʠ ʣʠʰʝ ʢʽʣʴʢʘ ʨʦʢʽʚ ʪʦʤʫ. 

ʎʷ ʟʤʽʥʘ ʢʦʥʮʝʧʮʽʾ çʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫè ʩʧʽʚʧʘʣʘ ʟʽ ʟʨʦʩʪʘʶʯʦʶ 

ʩʢʣʘʜʥʽʩʪʶ ʚʠʥʠʢʥʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ. ʎʝ ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʦʚʠʭ ʟʘʩʦʙʽʚ, ʤʝʪʦʜʽʚ, ʧʨʦʮʝʜʫʨ, ʨʝʩʫʨʩʽʚ ʪʘ ʥʦʫ-ʭʘʫ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʩʠʩʪʝʤ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ [2]. 

ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʢʘʪʘʩʪʨʦʬ, ʩʧʨʠʯʠʥʝʥʠʭ ʧʨʦʤʠʩʣʦʚʠʤʠ ʘʚʘʨʽʷʤʠ, 

ʝʣʝʢʪʨʠʯʥʠʤʠ ʚʽʜʢʣʶʯʝʥʥʷʤʠ ʪʘ ʪʨʠʚʘʣʠʤʠ ʭʚʠʣʷʤʠ ʪʝʧʣʘ, ʷʢʽ ʩʪʘʚʣʷʪʴ ʧʽʜ 

ʟʘʛʨʦʟʫ ʟʜʦʨʦʚôʷ ʣʶʜʝʡ. ʋ ʚʩʽʭ ʮʠʭ ʥʦʚʠʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʚʪʨʫʯʘʥʥʷ 

ʩʠʩʪʝʤʠ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʧʦʢʣʠʢʘʥʽ ʚʠʨʦʙʠʪʠ ʥʦʚʽ ʤʝʪʦʜʠ, ʘ ʪʘʢʦʞ ʥʦʚʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʪʘ ʽʥʪʝʨʚʝʥʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

ɿʦʢʨʝʤʘ, ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʤʦʜʠʬʽʢʫʶʪʴ çʩʪʘʨʽè ʜʞʝʨʝʣʘ ʨʠʟʠʢʫ, 

ʚʧʨʦʚʘʜʞʫʶʪʴ ʥʦʚʽ, ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʩʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʧʦʚʠʥʥʽ 

ʙʫʣʠ ʨʝʦʨʛʘʥʽʟʫʚʘʪʠ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʤʘʡʙʫʪʥʽʭ ʥʝʙʝʟʧʝʢ. 

ʂʦʣʠ ʩʪʠʢʘʻʰʩʷ ʟ ʤʽʞʥʘʨʦʜʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʧʦʚôʷʟʘʥʠʤʠ ʟ 

ʥʝʙʝʟʧʝʢʘʤʠ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʨʽʟʥʠʮʶ ʤʽʞ ʧʦʣʽʪʠʢʦʶ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʪʘ 

ʜʦʚʛʦʩʪʨʦʢʦʚʠʤʠ ʧʦʣʽʪʠʢʘʤʠ ʫʧʨʘʚʣʽʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʱʦʜʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʪʝʨʠʪʦʨʽʾ ʪʘ ʢʣʽʤʘʪʫ. 

ʅʘʮʽʦʥʘʣʴʥʘ ʜʦʚʛʦʩʪʨʦʢʦʚʘ ʧʦʣʽʪʠʢʘ, ʷʢʘ ʩʪʦʩʫʻʪʴʩʷ ʝʢʦʣʦʛʽʯʥʠʭ 

ʧʨʦʙʣʝʤ, ʪʘʢʠʭ ʷʢ ʪʝʨʠʪʦʨʽʘʣʴʥʝ ʧʣʘʥʫʚʘʥʥʷ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʜʘʪʥʦʩʪʽ ʫʨʷʜʽʚ 

ʬʦʨʤʫʚʘʪʠ ʢʦʥʩʝʥʩʫʩ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ ʱʦʜʦ ʾʭ ʨʽʰʝʥʴ, ʘ ʪʘʢʦʞ ʟʜʘʪʥʽʩʪʴ 

ʛʘʨʘʥʪʫʚʘʪʠ ʾʭ ʨʝʘʣʽʟʘʮʽʶ. ʎʽ ʪʠʧʠ ʧʦʣʽʪʠʢʠ, ʷʢʽ ʚ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ 

ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʤʽʞʥʘʨʦʜʥʠʭ ʝʥʝʨʛʽʷʭ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʦʰʫʢ ʨʽʰʝʥʴ ʫ 

ʩʚʽʪʦʚʦʤʫ ʤʘʩʰʪʘʙʽ, ʥʝ ʤʦʞʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʮʠʚʽʣʴʥʠʡ 

ʟʘʭʠʩʪ [3]. 

ʈʦʣʴ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʚ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʤʦʞʝ ʙʫʪʠ ʟʘʮʽʢʘʚʣʝʥʦʶ ʜʣʷ 

ʙʘʛʘʪʴʦʭ ʫʯʘʩʥʠʢʽʚ (ʤʽʥʽʩʪʝʨʩʪʚʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʤʽʥʽʩʪʝʨʩʪʚʦ 

ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʽʥ.). ʎʝ ʪʘʢʦʞ ʤʦʞʝ ʧʦʣʷʛʘʪʠ ʫ ʩʧʨʠʷʥʥʽ ʨʝʘʣʽʩʪʠʯʥʽʡ ʦʮʽʥʮʽ 

ʯʘʩʫ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʧʦʣʽʪʠʢʠ ʟʤʝʥʰʝʥʥʷ ʨʽʚʥʷ 

ʨʠʟʠʢʫ, ʪʘ ʟʘʢʣʠʢʘʪʠ ʫʨʷʜʠ ʟʤʽʮʥʶʚʘʪʠ ʩʚʦʾ ʩʠʩʪʝʤʠ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ, ʟ ʪʠʤ 
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ʱʦʙ ʙʦʨʦʪʠʩʷ ʟʽ ʟʨʦʩʪʘʶʯʦʶ ʟʘʛʨʦʟʦʶ ʥʝʙʝʟʧʝʯʥʠʭ ʩʠʪʫʘʮʽʡ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʧʦʧʫʣʷʮʽʾ ʪʘ ʾʭ ʷʢʽʩʪʴ ʞʠʪʪʷ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʠʭ ʟʘʚʜʘʥʴ ʫʯʘʩʪʴ ʘʙʦ ʢʦʦʨʜʠʥʘʮʽʷ ʛʨʦʤʘʜʷʥʩʴʢʠʤ 

ʟʘʭʠʩʪʦʤ ʥʘʮʽʦʥʘʣʴʥʦʾ ʧʣʘʪʬʦʨʤʠ ʩʧʨʠʷʪʠʤʝ ʨʦʟʨʦʙʮʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʶ 

ʧʦʜʽʙʥʦʾ ʧʦʣʽʪʠʢʠ, ʟʘʦʭʦʯʫʶʯʠ ʧʨʠʭʠʣʴʥʽʩʪʴ ʫʨʷʜʫ. ʎʷ ʩʪʨʘʪʝʛʽʯʥʘ ʨʦʣʴ 

ʦʟʥʘʯʘʻ ʨʦʟʫʤʽʥʥʷ ʩʢʣʘʜʥʦʩʪʽ ʩʢʦʨʦʯʝʥʥʷ ʨʠʟʠʢʫ ʩʪʠʭʽʡʥʠʭ ʣʠʭ, ʱʦ ʚʠʤʘʛʘʻ 

ʧʦʣʽʪʠʯʥʦʛʦ ʟʦʙʦʚôʷʟʘʥʥʷ, ʨʦʟʫʤʽʥʥʷ ʩʫʩʧʽʣʴʩʪʚʦʤ, ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ, ʰʚʠʜʢʠʭ 

ʩʠʩʪʝʤ ʦʧʦʚʽʱʝʥʥʷ ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʢʘʪʘʩʪʨʦʬʠ. ʂʨʽʤ ʪʦʛʦ, 

ʝʚʦʣʶʮʽʷ ʩʧʨʠʡʥʷʪʪʷ, ʨʦʟʫʤʽʥʥʷ ʪʘ ʨʦʣʴ, ʷʢʫ ʚʽʜʽʛʨʘʻ ʮʠʚʽʣʴʥʠʡ ʟʘʭʠʩʪ ʧʨʠ 

ʚʠʨʽʰʝʥʥʽ ʥʝʙʝʟʧʝʢ, ʧʦʩʠʣʠʣʘ ʤʦʞʣʠʚʽʩʪʴ ʩʧʨʠʷʪʠ ʟʤʝʥʰʝʥʥʶ ʢʘʪʘʩʪʨʦʬ 

ʧʦʩʣʽʜʦʚʥʦ ʥʘ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ. 

ʇʨʦʛʥʦʟʫʚʘʥʥʷ, ʧʦʧʝʨʝʜʞʝʥʥʷ, ʛʦʪʦʚʥʽʩʪʴ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʤʠ 

ʩʠʪʫʘʮʽʷʤʠ ï ʮʝ ʢʦʥʢʨʝʪʥʽ ʟʘʭʦʜʠ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʨʦʟʨʦʙʢʠ ʧʨʦʮʝʩʽʚ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ, ʫʟʛʦʜʞʝʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʥʘʷʚʥʠʭ ʨʝʩʫʨʩʽʚ, ʣʶʜʩʴʢʠʭ ʥʘʚʠʯʦʢ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. ʎʽ ʟʘʭʦʜʠ ʧʦʚʠʥʥʽ ʫʧʨʘʚʣʷʪʠʩʷ ʩʘʤʦʩʪʽʡʥʦ ʪʘ 

ʦʨʛʘʥʽʟʦʚʫʚʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʨʠʪʝʨʽʾʚ ʰʚʠʜʢʦʛʦ ʚʪʨʫʯʘʥʥʷ, ʮʽʣʷʤʠ, ʷʢʽ 

ʤʦʞʥʘ ʚʠʤʽʨʷʪʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʫʥʠʢʥʝʥʥʷ ʘʙʦ ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ, ʦʩʦʙʣʠʚʦ 

ʣʶʜʩʴʢʠʭ ʞʠʪʪʽʚ [4]. 

ɺʠʩʥʦʚʢʠ 

ʗʢʱʦ çʮʠʚʽʣʴʥʠʡ ʟʘʭʠʩʪè ʨʦʟʫʤʽʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʚʽʥ ʜʘʻ ʚʝʣʠʢʠʡ 

ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʫʨʷʜʽʚ, ʷʢʽ ʟʤʦʞʫʪʴ ʧʦʜʦʣʘʪʠ ʘʥʪʠʽʩʪʦʨʠʯʥʫ ʪʘ ʥʝʛʘʪʠʚʥʫ 

ʪʝʥʜʝʥʮʽʶ ʨʦʟʛʣʷʜʘʪʠ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʪʨʘʪʠ, ʧʨʦʪʠʩʪʘʚʣʷʶʯʠ ʧʦʟʠʪʠʚʥʠʡ 

ʘʩʧʝʢʪ ʧʝʨʝʚʘʛ. 

ʎʝ ʪʘʢʦʞ ʻ ʩʧʦʩʦʙʦʤ ʫʩʧʽʰʥʦʛʦ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʟʨʦʩʪʘʶʯʦʛʦ 

ʧʦʧʠʪʫ ʥʘ çʙʝʟʧʝʢʫè, ʷʢʠʡ ʚʠʨʘʞʘʻʪʴʩʷ ʛʨʦʤʘʜʩʴʢʦʶ ʜʫʤʢʦʶ ʫ ʚʩʽʭ ʢʨʘʾʥʘʭ, 

ʟʦʢʨʝʤʘ ʯʝʨʝʟ ʟʨʦʩʪʘʶʯʫ ʟʘʛʨʦʟʫ ʪʝʨʦʨʠʟʤʫ ʫ ʩʚʽʪʦʚʦʤʫ ʤʘʩʰʪʘʙʽ. 

ʈʦʟʨʦʙʢʘ ʩʮʝʥʘʨʽʾʚ ʨʠʟʠʢʫ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʚʨʝʛʫʣʶʚʘʥʥʷ ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ 

ʩʠʪʫʘʮʽʡ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʧʦʰʠʨʝʥʥʷ ʪʦʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʝʨʝʜ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʪʘ 

ʨʝʘʣʴʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʢʝʨʫʚʘʪʠ ʧʨʦʮʝʩʘʤʠ ʪʘ ʝʪʘʧʘʤʠ ʥʘʜʟʚʠʯʘʡʥʦʾ ʩʠʪʫʘʮʽʾ, ʻ 

ʚʥʝʩʢʘʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʧʽʜʨʦʟʜʽʣʠ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʥʘ 

ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʦʤʫ ʨʽʚʥʽ, ʷʢʠʡ ʥʝ ʤʦʞʝ ʙʫʪʠ ʟʘʤʽʥʝʥʠʡ ʙʫʜʴ-ʷʢʠʤ ʽʥʰʠʤ 

ʨʽʰʝʥʥʷʤ ʪʘ ʦʧʝʨʘʮʽʡʥʦʶ ʩʪʨʫʢʪʫʨʦʶ. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ʉʋʏɸʉʅʀʍ ʊɽʍʅʆʃʆɻɯʁ 

ɼʃʗ ʎʀɺɯʃʔʅʆɻʆ ɿɸʍʀʉʊʋ 

 
ɿʝʤʣʷʥʩʴʢʘ ʆ.ɺ., ʩʪ. ʚʠʢʣ. (ʢʘʬ. ʆʇʎɹ ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ); 

ʂʘʯʠʥʩʴʢʘ ʅ. ʌ., ʘʩʠʩʪ. (ʢʘʬ. ʆʇʎɹ ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ); 

ʍʫʧʦʚʝʮʴ ɼ.ʖ., ʩʪʫʜ. (ʛʨ. ʂʄ-73ʤʧ, ʌʇʄ ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ) 

 

ʇʨʦʛʨʝʩ ʫ ʪʝʭʥʽʮʽ ʪʘ ʥʘʫʮʽ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʨʦʙʠʚ ʤʦʞʣʠʚʠʤ ʟʜʽʡʩʥʶʚʘʪʠ 

ʟʤʽʥʠ ʚ ʢʦʤʧʣʝʢʩʥʦʤʫ ʧʽʜʭʦʜʽ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ 

ʙʦʨʦʪʴʙʠ ʟ ʢʘʪʘʩʪʨʦʬʘʤʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʥʘʰ ʯʘʩ ʚʽʜʽʛʨʘʻ 

ʦʜʥʫ ʽʟ ʚʠʨʽʰʘʣʴʥʠʭ ʨʦʣʝʡ ʚ ʟʘʧʦʙʽʛʘʥʥʽ ʢʘʪʘʩʪʨʦʬ ʪʘ ʣʽʢʚʽʜʘʮʽʾ ʾʭ ʥʘʩʣʽʜʢʽʚ. 

ʆʜʥʠʤ ʽʟ ʜʽʻʚʠʭ ʟʘʩʦʙʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʻ ʙʝʟʧʽʣʦʪʥʽ 

ʣʽʪʘʣʴʥʽ ʘʧʘʨʘʪʠ, ʘʙʦ ʪʘʢ ʟʚʘʥʽ ʢʚʘʜʨʦʢʦʧʪʝʨʠ ʯʠ ʜʨʦʥʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʮʠʚʽʣʴʥʠʡ ʟʘʭʠʩʪ, ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʙʝʟʧʽʣʦʪʥʠʡ 

ʣʽʪʘʣʴʥʠʡ ʘʧʘʨʘʪ, ʢʚʘʜʨʦʢʦʧʪʝʨ, ʜʨʦʥ. 

ɺʠʢʣʘʜʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʋ XXI  ʩʪʦʣʽʪʪʽ ʢʘʪʘʩʪʨʦʬʠ ʻ ʜʞʝʨʝʣʦʤ ʛʣʠʙʦʢʠʭ ʩʦʮʽʘʣʴʥʠʭ ʧʦʪʨʷʩʽʥʴ,  

ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʤʘʩʦʚʠʭ ʩʪʨʘʞʜʘʥʴ ʽ ʛʠʙʝʣʽ ʣʶʜʝʡ. ʇʨʦʙʣʝʤʫ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʙʝʟʧʝʢʠ ʥʘʩʝʣʝʥʥʷ ʽ ʪʝʨʠʪʦʨʽʡ ʥʝʤʦʞʣʠʚʦ ʚʠʨʽʰʠʪʠ ʙʝʟ ʩʫʯʘʩʥʦʾ ʥʘʫʢʠ ʽ 

ʪʝʭʥʽʢʠ. ʉʘʤʝ ʟʘʚʜʷʢʠ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʜʦʩʷʛʥʝʥʴ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ 

ʻ ʤʦʞʣʠʚʽʩʪʴ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʘʪʘʩʪʨʦʬ ʪʘ ʾʭ ʰʢʦʜʠ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʩʫʯʘʩʥʽ ʥʘʫʢʦʚʽ ʚʽʜʢʨʠʪʪʷ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽʡ ʪʝʭʥʦʣʦʛʽʾ ʤʠ ʤʦʞʝʤʦ ʟʤʝʥʰʠʪʠ 

ʝʢʦʣʦʛʽʯʥʽ, ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʩʦʮʽʘʣʴʥʽ ʥʘʩʣʽʜʢʠ ʢʘʪʘʩʪʨʦʬ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʄʽʞʥʘʨʦʜʥʘ ʆʨʛʘʥʽʟʘʮʽʷ ʎʠʚʽʣʴʥʦʾ ʆʙʦʨʦʥʠ 

(ʄʆʎʆ) ʜʦʢʣʘʜʘʻ ʙʘʛʘʪʦ ʟʫʩʠʣʴ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʧʨʦʚʘʜʠʪʠ ʥʦʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟ 

ʤʝʪʦʶ ʙʦʨʦʪʴʙʠ ʟ ʢʘʪʘʩʪʨʦʬʘʤʠ ʧʨʠʨʦʜʥʦʛʦ ʪʘ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʘ 

ʪʘʢʦʞ ʜʣʷ ʩʚʦʻʯʘʩʥʦʛʦ ʾʭ ʧʦʧʝʨʝʜʞʝʥʥʷ. ʄʆʎʆ ʚʧʨʦʚʘʜʞʫʻ ʩʫʯʘʩʥʽ ʤʝʭʘʥʽʟʤʠ 

ʚ ʦʙʣʘʩʪʽ ʤʦʥʽʪʦʨʠʥʛʫ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʘ ʪʘʢʦʞ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʢʨʘʱʝ ʛʦʪʫʚʘʪʠ ʢʘʜʨʠ 

ʜʣʷ ʩʣʫʞʙ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʚ ʩʬʝʨʽ ʙʦʨʦʪʴʙʠ ʟ ʢʘʪʘʩʪʨʦʬʘʤʠ. 

ɺʠʞʠʚʘʥʥʷ ʣʶʜʩʪʚʘ ʩʴʦʛʦʜʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʝ ʟ ʚʠʷʚʣʝʥʥʷʤ ʪʘ 

ʚʠʚʯʝʥʥʷʤ ʜʠʥʘʤʽʢʠ ʟʤʽʥ ʩʪʘʥʫ ʞʠʪʪʻʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʽʜ ʚʧʣʠʚʦʤ ʜʽʷʣʴʥʦʩʪʽ 

ʣʶʜʠʥʠ. ʅʘʡʙʽʣʴʰ ʦʯʝʚʠʜʥʠʤ ʩʪʘʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʫ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʽ ʣʦʢʘʣʽʟʘʮʽʾ ʥʝʙʝʟʧʝʢ ʤʦʞʥʘ ʪʽʣʴʢʠ ʚʩʪʘʥʦʚʠʚʰʠ ʽ ʫʩʫʥʫʚʰʠ 

ʧʨʠʯʠʥʠ ʾʭ ʚʠʥʠʢʥʝʥʥʷ, ʘʙʦ ʥʘʚʯʠʚʰʠʩʴ ʩʚʦʻʯʘʩʥʦ ʚʠʷʚʣʷʪʠ ʽ ʣʦʢʘʣʽʟʫʚʘʪʠ ʥʘ 

ʧʦʯʘʪʢʦʚʠʭ ʩʪʘʥʘʭ. ʇʨʽʦʨʠʪʝʪʥʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʢʦʨʝʢʪʥʘ ʜʽʘʛʥʦʩʪʠʢʘ 

ʢʘʪʘʩʪʨʦʬ, ʷʚʠʱ, ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘʚʢʦʣʦ ʪʘ ʨʦʟʫʤʽʥʥʷ ʰʣʷʭʽʚ ʾʭ 

ʨʦʟʚʠʪʢʫ ʟʘ ʯʘʩʦʤ. 

ɺ ʧʝʨʝʣʽʢʫ ʟʘʚʜʘʥʴ, ʷʢʽ ʚʠʨʽʰʫʶʪʴʩʷ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʩʫʩʧʽʣʴʩʪʚʘ ʧʨʽʦʨʠʪʝʪ ʥʘʜʘʻʪʴʩʷ ʩʧʦʩʪʝʨʝʞʝʥʥʶ ʽ ʢʦʥʪʨʦʣʶ ʟʘ 

ʩʪʘʥʦʤ ʞʠʪʪʻʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʎʝ ʜʦʟʚʦʣʷʻ ʩʚʦʻʯʘʩʥʦ ʚʠʷʚʠʪʠ ʩʣʘʙʢʽ ʩʪʦʨʦʥʠ 

ʚʧʣʠʚʫ ʟʘʛʨʦʟ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʧʦʜʽʡ. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʥʘʢʦʧʠʯʝʥʥʷ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʪʘ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ 

ʢʽʣʴʢʽʩʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ʤʽʞ ʞʠʚʠʤʠ ʽʩʪʦʪʘʤʠ ʪʘ ʧʨʠʨʦʜʥʠʤ 
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ʩʝʨʝʜʦʚʠʱʝʤ ʦʙˇʨʫʥʪʦʚʘʥʘ ʦʪʨʠʤʘʥʥʷʤ ʧʨʦʛʥʦʟʫ ʩʪʽʡʢʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʩʠʩʪʝʤ 

ʪʘ ʜʦʧʫʩʪʠʤʠʭ ʟʤʽʥ ʽ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʩʝʨʝʜʦʚʠʱʝ ʚ ʮʽʣʦʤʫ [1]. 

ʄʦʥʽʪʦʨʠʥʛ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʦʻʜʥʫʻ ʪʘʢʽ ʥʝʦʙʭʽʜʥʽ ʩʢʣʘʜʦʚʽ, 

ʷʢ ʪʝʭʥʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʩʠʩʪʝʤʘ ʚʠʤʽʨʶʚʘʥʴ ʧʦʪʨʽʙʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʩʫʢʫʧʥʽʩʪʴ 

ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ. ʆʩʥʦʚʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʤʦʥʽʪʦʨʠʥʛʫ 

ʻ ʩʘʤʝ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ. ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʩʦʙʠ ʟʙʦʨʫ, ʦʙʨʦʙʣʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ, ʩʫʢʫʧʥʽʩʪʴ 

ʟʘʭʦʜʽʚ, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʪʘ ʯʘʩʪʢʦʚʝ ʯʠ ʧʦʚʥʝ ʫʩʫʥʝʥʥʷ 

ʟʛʫʙʥʦʛʦ ʚʧʣʠʚʫ ʥʘʜʟʚʠʯʘʡʥʦʾ ʩʠʪʫʘʮʽʾ ʥʘ ʣʶʜʠʥʫ ʪʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

ʅʘ ʩʴʦʛʦʜʥʽ, ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ ʟʘʙʝʟʧʝʯʫʻ ʩʣʫʞʙʠ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ 

ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʽʥʥʦʚʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ. ɸʣʝ ʧʦʤʽʞ ʮʴʦʛʦ  ʚʝʣʠʢʦʛʦ 

ʚʠʙʦʨʫ ʧʨʠʣʘʜʦ-ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʣʽʜ ʚʠʜʽʣʠʪʠ ʙʝʟʧʽʣʦʪʥʽ ʣʽʪʘʣʴʥʽ 

ʘʧʘʨʘʪʠ, ʘʙʦ ʞ ʪʘʢ ʟʚʘʥʽ ʢʚʘʜʨʦʢʦʧʪʝʨʠ ʯʠ ʜʨʦʥʠ. 

ʂʚʘʜʨʦʢʦʧʪʝʨʠ ʚʞʝ ʜʘʚʥʦ ʦʪʨʠʤʘʣʠ ʙʽʣʴʰ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʥʽʞ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʠʣʦʚʠʭ ʩʪʨʫʢʪʫʨʘʭ ʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʢʦʤʝʨʮʽʡʥʠʭ ʩʬʝʨʘʭ. 

ʊʝʧʝʨ ʾʭ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʤʘʡʞʝ ʚ ʢʦʞʥʽʡ ʩʬʝʨʽ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɿʘ ʦʩʪʘʥʥʽ 

ʨʦʢʠ ʜʨʦʥʠ ʩʪʘʣʠ ʥʘʙʘʛʘʪʦ ʜʦʩʪʫʧʥʽʰʠʤʠ ʽ ʙʽʣʴʰ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ. ɿʘʨʘʟ 

ʤʘʡʞʝ ʢʦʞʝʥ ʜʨʦʥ ʤʘʻ ʟʨʫʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʪʘʢʽ ʷʢ ʢʘʤʝʨʘ, ʘʚʪʦʧʽʣʦʪ ʪʦʱʦ. 

ɺʘʨʪʽʩʪʴ ʢʚʘʜʨʦʢʦʧʪʝʨʽʚ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʧʨʠʡʥʷʪʥʦʶ ʜʣʷ ʰʠʨʦʢʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʘ ʢʝʨʫʚʘʥʥʷ ʪʘʢʠʤ ʧʨʠʣʘʜʦʤ ʟʨʫʯʥʠʤ ʽ ʧʨʦʩʪʠʤ. 

ɹʝʟʧʽʣʦʪʥʽ ʣʽʪʘʣʴʥʽ ʘʧʘʨʘʪʠ ʥʘʧʨʷʤʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʟʘʩʽʙ 

ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʥʘ ʟʘʤʽʥʫ ʣʶʜʩʴʢʠʤ ʨʝʩʫʨʩʘʤ ʚ ʥʘʩʪʫʧʥʠʭ ʥʘʧʨʷʤʘʭ: 

ï ʜʦʩʪʘʚʢʘ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʫ ʚʘʞʢʦʜʦʩʪʫʧʥʽ ʤʽʩʮʷ ʧʽʩʣʷ ʢʘʪʘʩʪʨʦʬʠ; 
ʥʘʧʨʠʢʣʘʜ, ʥʝʱʦʜʘʚʥʦ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʙʝʟʧʽʣʦʪʥʠʢʽʚ, ʷʢʽ ʤʦʞʫʪʴ 

ʜʦʩʪʘʚʣʷʪʠ ʜʝʬʽʙʨʠʣʷʪʦʨʠ ʜʦ ʣʶʜʝʡ, ʷʢʽ ʩʪʘʣʠ ʞʝʨʪʚʦʶ ʩʝʨʮʝʚʦʛʦ ʥʘʧʘʜʫ; ʮʝʡ 

ʩʪʚʦʨʝʥʠʡ ʧʨʦʪʦʪʠʧ ʧʦʢʣʠʢʘʥʠʡ ʧʨʠʩʢʦʨʠʪʠ ʽ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʥʘʜʘʥʥʷ 

ʝʢʩʪʨʝʥʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʫ ʨʘʟʽ ʧʦʪʨʝʙʠ; 

ï ʨʦʙʦʪʘ ʧʦʰʫʢʦʚʠʭ ʽ ʨʷʪʫʚʘʣʴʥʠʭ ʢʦʤʘʥʜ ʤʦʞʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʴ 
ʤʦʥʽʪʦʨʠʥʛʦʤ ʟʘʚʜʷʢʠ ʢʚʘʜʨʦʢʦʧʪʝʨʘʤ; ʟʤʽʥʘ ʢʣʽʤʘʪʫ ʽ ʨʝʣʴʻʬʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʪʦʛʦ, ʱʦ ʨʷʪʫʚʘʣʴʥʽ ʢʦʤʘʥʜʠ ʥʝ ʟʘʚʞʜʠ ʤʦʞʫʪʴ ʜʽʩʪʘʪʠʩʷ ʚ ʨʘʡʦʥ, ʚʽʜʨʽʟʘʥʠʡ 

ʦʙʚʘʣʦʤ ʘʙʦ ʟʣʠʚʘʤʠ ʚʽʜ ʽʥʰʦʾ ʯʘʩʪʠʥʠ ʩʫʰʽ; ʜʨʦʥʠ ʜʦʧʦʤʘʛʘʶʪʴ ʧʨʦʚʦʜʠʪʠ 

ʨʦʟʚʽʜʢʫ ʟ ʧʦʚʽʪʨʷ ʽ ʜʦʩʪʘʚʣʷʪʠ ʧʨʝʜʤʝʪʠ ʧʝʨʰʦʾ ʥʝʦʙʭʽʜʥʦʩʪʽ ʪʠʤ, ʭʪʦ 

ʦʧʠʥʠʚʩʷ ʫ ʚʠʤʫʰʝʥʽʡ ʪʝʨʠʪʦʨʽʘʣʴʥʽʡ ̔ ʟʦʣʷʮʽʾ; 

ï National Aeronautics and Space Administration (NASA) ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʢʚʘʜʨʦʢʦʧʪʝʨʠ ʜʣʷ ʢʦʥʪʨʦʣʶ ʟʘ ʩʪʘʥʦʤ ʦʟʦʥʦʚʦʛʦ ʰʘʨʫ ʽ ʤʦʥʽʪʦʨʠʥʛʫ 

ʘʪʤʦʩʬʝʨʠ ɿʝʤʣʽ [2]. 

ɸʣʝ ʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ ʤʘʻ ʩʚʦʾ ʥʝʜʦʣʽʢʠ. ʇʦ 

ʚʩʴʦʤʫ ʩʚʽʪʽ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʽ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʧʨʘʚʠʣʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʨʦʥʽʚ ʜʣʷ 

ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʣʴʦʪʽʚ ʪʘ ʣʽʢʚʽʜʘʮʽʾ ʧʦʪʝʥʮʽʡʥʠʭ ʥʝʙʝʟʧʝʢ, ʷʢʽ, ʥʘ ʞʘʣʴ, ʥʝ 

ʨʽʜʢʽʩʪʴ. ʅʘʧʨʠʢʣʘʜ, ʥʝʚʽʜʦʤʠʡ ʙʝʟʧʽʣʦʪʥʠʢ ʙʫʚ ʙʣʠʟʴʢʠʡ ʜʦ ʟʽʪʢʥʝʥʥʷ ʟ ɸ320 

Airbus ʧʽʜ ʯʘʩ ʧʨʠʟʝʤʣʝʥʥʷ ʫ ʣʦʥʜʦʥʩʴʢʦʤʫ ʍʽʪʨʦʫ ʚʣʽʪʢʫ 2014 ʨʦʢʫ [3]. 

ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʝ, ʱʦ ɭʚʨʦʩʦʶʟ ʻ ʦʜʥʠʤ ʽʟ ʣʽʜʝʨʽʚ ʧʦ ʚʠʨʦʙʥʠʮʪʚʫ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʜʨʦʥʽʚ, ʥʘ ʧʦʪʦʯʥʠʡ ʤʦʤʝʥʪ ʥʝʤʘʻ ʧʨʠʡʥʷʪʠʭ ʟʘʢʦʥʽʚ, ʱʦ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʯʽʪʢʽ ʧʨʘʚʠʣʘ ʧʦʣʴʦʪʽʚ ʜʣʷ ʢʚʘʜʨʦʢʦʧʪʝʨʽʚ. 
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ʅʘʧʨʠʢʽʥʮʽ 2015 ʨʦʢʫ ɭʚʨʦʧʝʡʩʴʢʠʡ ʧʘʨʣʘʤʝʥʪ ʧʨʠʡʥʷʚ ʨʝʟʦʣʶʮʽʶ, ʚ 

ʷʢʽʡ ʘʢʮʝʥʪʫʻ ʫʚʘʛʫ ɭʚʨʦʧʝʡʩʴʢʦʾ ʢʦʤʽʩʽʾ ʥʝ ʪʽʣʴʢʠ ʥʘ ʙʝʟʧʝʢʫ, ʘʣʝ ʽ ʥʘ 

ʥʝʜʦʪʦʨʢʘʥʽʩʪʴ ʧʨʠʚʘʪʥʦʛʦ ʞʠʪʪʷ, ʧʦʨʫʰʝʥʦʾ ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʦʥʽʪʦʨʠʥʛʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʙʝʟʧʽʣʦʪʥʠʤʠ ʣʽʪʘʣʴʥʠʤʠ ʘʧʘʨʘʪʘʤʠ, ʷʢʽ ʟʜʘʪʥʽ 

ʟʙʠʨʘʪʠ ʪʘ ʟʙʝʨʽʛʘʪʠ ʬʦʪʦ ʘʙʦ ʚʽʜʝʦ ʟʦʙʨʘʞʝʥʥʷ. ʋ ʨʝʟʦʣʶʮʽʾ ʪʘʢʦʞ ʤʽʩʪʠʪʴʩʷ 

ʟʘʢʣʠʢ ʦʩʥʘʱʫʚʘʪʠ ʜʨʦʥʠ ʫʥʽʢʘʣʴʥʠʤʠ ʯʠʧʘʤʠ, ʱʦ ʟʘʩʚʽʜʯʫʶʪʴ ʦʩʦʙʫ ʽ 

ʨʝʻʩʪʨʘʮʽʡʥʽ ʜʘʥʽ ʧʽʣʦʪʘ ʯʠ ʫʩʪʘʥʦʚʠ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʘʥʠʡ ʢʚʘʜʨʦʢʦʧʪʝʨ. 

ʆʜʥʘʢ, ʚ ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ ʜʽʶʪʴ ʣʦʢʘʣʴʥʽ ʥʦʨʤʘʪʠʚʠ, ʟʦʢʨʝʤʘ ʚ ɯʨʣʘʥʜʽʾ. 

ɯʨʣʘʥʜʽʷ ʟʘʡʥʷʣʘ ʘʢʪʠʚʥʫ ʨʦʣʴ ʚ ʨʦʟʨʦʙʮʽ ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ ʽ ʻ 

ʦʜʥʽʻʶ ʟ ʥʝʙʘʛʘʪʴʦʭ ʜʝʨʞʘʚ-ʯʣʝʥʽʚ ɭʉ, ʷʢʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʚ ʨʦʟʨʦʙʮʽ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʱʦ ʨʝʛʫʣʶʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʚʘʜʨʦʢʦʧʪʝʨʽʚ. 

ɺ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ ɭʚʨʦʧʠ ʜʽʻ ʟʘʙʦʨʦʥʘ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʨʦʥʽʚ ʧʨʠ 

ʚʝʣʠʢʦʤʫ ʩʢʫʧʯʝʥʥʽ ʣʶʜʝʡ ʫ ʤʽʩʪʘʭ, ʧʦʨʷʜ ʽʟ ʟʘʣʽʟʥʠʯʥʠʤʠ ʚʦʢʟʘʣʘʤʠ, 

ʘʝʨʦʧʦʨʪʘʤʠ, ʚʽʡʩʴʢʦʚʠʤʠ ʦʙôʻʢʪʘʤʠ, ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʤʠ ʪʘ ʫʨʷʜʦʚʠʤʠ 

ʫʩʪʘʥʦʚʘʤʠ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʧʦʣʴʦʪʫ ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʝʨʝʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʨʦʥʽʚ, ʷʢʝ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʛʝʦ-ʙʣʦʢʫʚʘʥʥʷ. ʗʢʱʦ ʢʚʘʜʨʦʢʦʧʪʝʨ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʢʦʨʜʦʥʫ ʟʘʙʣʦʢʦʚʘʥʦʾ 

ʟʦʥʠ, ʪʦ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ ʡʦʛʦ ʚʠʩʦʪʘ ʧʦʣʴʦʪʫ ʦʙʤʝʞʫʻʪʴʩʷ ʜʦ 10 ʤ [4]. 

ɺʠʩʥʦʚʢʠ 

ʊʝʭʥʽʯʥʠʡ ʧʨʦʛʨʝʩ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟʨʦʙʠʚ ʤʦʞʣʠʚʠʤ ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ 

ʟʘʩʦʙʠ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʙʦʨʦʪʴʙʠ ʟ ʢʘʪʘʩʪʨʦʬʘʤʠ, ʾʭ 

ʝʢʦʥʦʤʽʯʥʠʤʠ, ʝʢʦʣʦʛʽʯʥʠʤʠ ʪʘ ʩʦʮʽʘʣʴʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ. ʆʜʥʠʤ ʽʟ ʜʽʻʚʠʭ 

ʟʘʩʦʙʽʚ ʟʘʧʦʙʽʛʘʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʤ ʩʠʪʫʘʮʽʷʤ ʻ ʤʝʪʦʜ ʤʦʥʽʪʦʨʠʥʛʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ ʻ 

ʜʦʨʝʯʥʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʶʜʩʴʢʠʭ ʨʝʩʫʨʩʽʚ ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ. 

ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʜʨʦʥʠ ʩʪʘʣʠ ʥʘʙʘʛʘʪʦ ʜʦʩʪʫʧʥʽʰʠʤʠ ʽ ʙʽʣʴʰ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ. 

ʅʝʜʦʣʽʢʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʧʽʣʦʪʥʠʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʢʦʥʽʚ, 

ʷʢʽ ʚʩʪʘʥʦʚʣʶʶʪʴ ʯʽʪʢʽ ʧʨʘʚʠʣʘ ʧʦʣʴʦʪʽʚ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

 

1. ɿʘʛʘʣʴʥʽ ʟʘʩʘʜʠ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʪʘ ʧʦʨʷʜʦʢ ʡʦʛʦ 
ʟʜʽʡʩʥʝʥʥʷ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://pidruchniki.com/1507041250900/bzhd/zagalni_zasadi_monitoringu_poryadok_ 

yogo_zdiysnennya_monitoring_nebezpek_zhittyevogo_seredovischa_lyudini_. 

2. 17 ʩʬʝʨ ʞʠʪʪʷ ʚ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʙʝʟʧʽʣʦʪʥʽ ʣʽʪʘʣʴʥʽ ʘʧʘʨʘʪʠ 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://www.imena.ua/blog/drones/. 

3. ʇʨʘʚʠʣʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʨʦʥʽʚ ʫ ʢʨʘʾʥʘʭ ʩʚʽʪʫ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ: https://skymec.ru/pravila-ispolzovanija-dronov-v-stranah- 

mira/news/. 

4. ɼʨʦʥʠ ʪʘ ʤʽʞʥʘʨʦʜʥʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʫ: http://www.50northspatial.org/ua/droni-ta-mizhnarodne-zakonodavstvo/. 

http://pidruchniki.com/1507041250900/bzhd/zagalni_zasadi_monitoringu_poryadok_yogo_zdiysnennya_monitoring_nebezpek_zhittyevogo_seredovischa_lyudini_
http://pidruchniki.com/1507041250900/bzhd/zagalni_zasadi_monitoringu_poryadok_yogo_zdiysnennya_monitoring_nebezpek_zhittyevogo_seredovischa_lyudini_
http://pidruchniki.com/1507041250900/bzhd/zagalni_zasadi_monitoringu_poryadok_yogo_zdiysnennya_monitoring_nebezpek_zhittyevogo_seredovischa_lyudini_
http://pidruchniki.com/1507041250900/bzhd/zagalni_zasadi_monitoringu_poryadok_yogo_zdiysnennya_monitoring_nebezpek_zhittyevogo_seredovischa_lyudini_
https://www.imena.ua/blog/drones/
https://skymec.ru/pravila-ispolzovanija-dronov-v-stranah-mira/news/
https://skymec.ru/pravila-ispolzovanija-dronov-v-stranah-mira/news/
https://skymec.ru/pravila-ispolzovanija-dronov-v-stranah-mira/news/
http://www.50northspatial.org/ua/droni-ta-mizhnarodne-zakonodavstvo/
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ʌɸʂʊʆʈʀ ʅɽɹɽɿʇɽʂʀ ɺ ʎɽʍɸʍ ɽʐʇ 

 
ɿʣʠʛʦʨʻʚ ʂ. ɺ., ʩʪʫʜʝʥʪ (ʛʨ. ʌʉ-71ʤʧ, ɯʌʌ ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ) 

 

ɺʩʪʫʧ. ɹʝʟʧʝʨʝʨʚʥʠʡ ʨʦʟʚʠʪʦʢ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʚʠʤʘʛʘʻ ʧʦʩʪʽʡʥʦʛʦ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʤʝʪʘʣʽʚ ʪʘ ʩʧʣʘʚʽʚ. ɹʘʟʦʚʠʤ ʧʨʦʮʝʩʦʤ ʩʧʝʮʽʘʣʴʥʦʾ 

ʝʣʝʢʪʨʦʤʝʪʘʣʫʨʛʽʾ ʻ ʝʣʝʢʪʨʦʰʣʘʢʦʚʠʡ ʧʝʨʝʧʣʘʚ. ʈʘʬʽʥʫʚʘʥʥʷ ʩʪʘʣʽ ʧʨʠ ɽʐʇ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʭʦʜʞʝʥʥʷ ʢʨʘʧʝʣʴ ʨʦʟʧʣʘʚʣʝʥʦʛʦ ʝʣʝʢʪʨʦʜʥʦʛʦ 

ʤʝʪʘʣʫ ʢʨʽʟʴ ʰʘʨ ʰʣʘʢʫ [1]. 

ɼʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʠʩʪʝʤʫ 

ʫʧʨʘʚʣʽʥʥʷ ʦʭʦʨʦʥʦʶ ʧʨʘʮʽ, ʚʦʥʘ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʟʘʛʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʜʽʷʣʴʥʽʩʪʶ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ ʥʘʧʨʘʚʣʝʥʘ ʥʝ ʣʠʰʝ ʥʘ ʩʪʚʦʨʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʧʨʘʮʽ, ʘ ʽ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʝʨʚʽʚ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ ʽ ʟʥʘʯʥʦʤʫ ʧʦʢʨʘʱʝʥʥʶ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʱʦ 

ʚʠʧʫʩʢʘʻʪʴʩʷ. ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʻ ʚʠʢʣʶʯʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʪʨʘʚʤʘʪʠʟʤʫ ʽ ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʟ ʦʜʥʦʯʘʩʥʠʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʢʦʤʬʦʨʪʫ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʽʡ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ. 

ʈʦʙʦʪʘ ʧʦ ʚʠʷʚʣʝʥʥʶ ʥʝʙʝʟʧʝʯʥʠʭ ʽ ʰʢʽʜʣʠʚʠʭ ʚʠʨʦʙʥʠʯʠʭ ʬʘʢʪʦʨʽʚ 

ʜʦʟʚʦʣʷʻ ʧʦʤʽʪʠʪʠ ʝʬʝʢʪʠʚʥʽ ʟʘʭʦʜʠ, ʷʢʽ ʥʝ ʪʽʣʴʢʠ ʧʦʢʨʘʱʫʶʪʴ ʫʤʦʚʠ ʧʨʘʮʽ, ʘ ʡ 

ʛʘʨʘʥʪʫʶʪʴ ʚʽʜʩʫʪʥʽʩʪʴ ʪʨʘʚʤ ʥʘ ʜʽʣʷʥʢʘʭ, ʘ ʪʘʢʦʞ ʻ ʢʨʠʪʝʨʽʻʤ ʦʮʽʥʢʠ 

ʜʽʷʣʴʥʦʩʪʽ ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʜʽʣʷʥʢʠ, ʮʝʭʫ, ʧʽʜʧʨʠʻʤʩʪʚʘ ʚ ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ 

ʙʝʟʧʝʢʦʶ ʧʨʘʮʽ [2]. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʥʝʙʝʟʧʝʯʥʽ ʽ ʰʢʽʜʣʠʚʽ ʜʣʷ ʣʶʜʠʥʠ ʬʘʢʪʦʨʠ ʚ 

ʫʤʦʚʘʭ ʚʠʨʦʙʥʠʮʪʚʘ ʟʣʠʪʢʽʚ ʤʝʪʦʜʦʤ ɽʐʇ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʜʦʩʣʽʜʠʪʠ ʥʝʙʝʟʧʝʯʥʽ ʽ ʰʢʽʜʣʠʚʽ ʬʘʢʪʦʨʠ ʧʨʠ 

ʚʠʨʦʙʥʠʮʪʚʽ ʟʣʠʪʢʽʚ ʝʣʝʢʪʨʦʰʣʘʢʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ 

ʟʘʭʦʜʽʚ ʧʦ ʟʘʙʝʟʧʝʯʝʥʥʶ ʙʝʟʧʝʢʠ ʫ ʮʝʭʫ ɽʐʇ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʆʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ ʥʝʱʘʩʥʠʭ 

ʚʠʧʘʜʢʽʚ ʥʘ ʤʝʪʘʣʫʨʛʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ: 

¶ ʂʦʚʟʘʥʥʷ, ʩʧʦʪʠʢʘʥʥʷ ʽ ʧʘʜʽʥʥʷ ʥʘ ʧʣʦʱʠʥʠ; 

¶ ʈʫʭʦʤʽ ʤʝʭʘʥʽʟʤʠ, ʥʘʚʘʥʪʘʞʫʚʘʯʽ ʪʘ ʢʨʘʥʠ; 

¶ ʂʦʥʪʘʢʪ ʟ ʢʦʥʪʨʦʣʴʦʚʘʥʠʤʠ ʽ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʝʥʝʨʛʽʾ; 

¶ ɺʜʠʭʘʥʥʷ ʨʽʟʥʠʭ ʘʛʝʥʪʽʚ (ʛʘʟʠ, ʧʘʨʠ, ʧʠʣ ʽ ʜʠʤ); 

¶ ʂʦʥʪʘʢʪ ʟ ʛʘʨʷʯʠʤ ʤʝʪʘʣʦʤ; 

¶ ʇʦʞʝʞʽ ʪʘ ʚʠʙʫʭʠ; 

¶ ɽʢʩʪʨʝʤʘʣʴʥʽ ʪʝʤʧʝʨʘʪʫʨʠ; 

¶ ɺʠʧʨʦʤʽʥʶʚʘʥʥʷ (ʥʝʽʦʥʽʟʫʶʯʝ ʽ ʽʦʥʽʟʫʶʯʝ); 

¶ ʊʷʞʢʽʩʪʴ ʽ ʥʘʧʨʫʛʘ ʧʨʘʮʽ; 

¶ ʐʫʤ ʽ ʚʽʙʨʘʮʽʷ; 

¶ ɺʽʜʩʫʪʥʽʩʪʴ ʧʽʜʛʦʪʦʚʢʠ ʧʦ ʊɹ; 

¶ ʅʝʘʜʝʢʚʘʪʥʝ ʧʦʧʝʨʝʜʞʝʥʥʷ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʽ ʽʥʩʧʝʢʪʫʚʘʥʥʷ [3]. 

ʇʨʦʚʽʚʰʠ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ 

,ʭʘʨʘʢʪʝʨʥʽ, ʚʠʜʠ ʥʝʙʝʟʧʝʢ ʫ ʤʝʪʘʣʫʨʛʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ: 
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1- ʆʧʽʢʠ ʨʦʟʧʣʘʚʣʝʥʠʤ ʤʝʪʘʣʦʤ ʘʙʦ ʰʣʘʢʦʤ ʧʨʠ ʚʠʙʫʭʘʭ ʤʝʪʘʣʫ ʽ ʰʣʘʢʫ ʚ 
ʨʝʟʫʣʴʪʘʪʽ ʟʽʪʢʥʝʥʥʷ ʾʭ ʟ ʚʦʜʦʶ ʘʙʦ ʚʦʣʦʛʠʤʠ ʧʨʝʜʤʝʪʘʤʠ, ʘ ʪʘʢʦʞ ʚʥʘʩʣʽʜʦʢ 

ʦʙʨʠʚʫ ʘʙʦ ʧʝʨʝʢʠʜʘʥʥʷ ʢʦʚʰʽʚ ʟ ʨʦʟʧʣʘʚʣʝʥʠʤ ʤʝʪʘʣʦʤ ʽ ʰʣʘʢʦʤ. ʆʧʽʢʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʽ ʧʨʠ ʚʠʧʣʝʩʢʫ ʤʝʪʘʣʫ ʽ h ʣʘʢʫ. 

2- ʋʨʘʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ ʻ ʜʦʩʠʪʴ ʧʦʰʠʨʝʥʠʤ ʚʠʜʦʤ 

ʪʨʘʚʤʘʪʠʟʤʫ ʚ ʤʝʪʘʣʫʨʛʽʾ. ʇʦʨʘʟʢʘ ʩʪʨʫʤʦʤ ʟʘʟʚʠʯʘʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜ ʜʦʪʠʢʫ ʜʦ 

ʜʨʦʪʽʚ, ʚʽʜʢʨʠʪʠʭ ʨʫʙʠʣʴʥʠʢʽʚ, ʢʦʥʪʨʦʣʝʨʘʤ ʽ ʧʣʘʚʢʠʭ ʚʩʪʘʚʦʢ, ʜʦ ʥʝʩʧʨʘʚʥʠʭ 

ʩʚʽʪʠʣʴʥʠʢʽʚ ʰʪʫʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ, ʜʦ ʩʪʨʫʤʦʚʝʜʫʯʠʭ ʯʘʩʪʠʥ ʝʣʝʢʪʨʠʯʥʠʭ 

ʘʧʘʨʘʪʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʦʧʠʥʠʣʘʩʷ ʧʽʜ ʥʝʙʝʟʧʝʯʥʦʶ ʥʘʧʨʫʛʦʶ. ʇʦʨʘʟʢʘ 

ʧʨʘʮʽʚʥʠʢʽʚ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ ʚʠʢʣʠʢʘʣʘ ʙʽʣʴʰʝ 2% ʚʠʧʘʜʢʽʚ ʪʨʘʚʤʘʪʠʟʤʫ; 

ʦʧʽʢʠ ʝʣʝʢʪʨʠʯʥʦʶ ʜʫʛʦʶ - ʥʝʟʥʘʯʥʝ ʯʠʩʣʦ ʪʨʘʚʤ (0,1%). 

3- ʉʝʨʡʦʟʥʫ ʥʝʙʝʟʧʝʢʫ ʚ ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʮʝʭʘʭ ʧʨʝʜʩʪʘʚʣʷʻ ʧʘʜʽʥʥʷ ʣʶʜʝʡ 

ʟ ʚʠʩʦʪʠ ʧʽʜ ʯʘʩ ʚʠʚʘʥʪʘʞʝʥʥʷ ʰʠʭʪʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʝʩʪʘʢʘʜʘʭ, ʙʫʥʢʝʨʘʭ ʽ 

ʙʫʥʢʝʨʥʠʭ ʷʤʘʭ, ʘ ʪʘʢʦʞ ʧʘʜʽʥʥʷ ʟ ʧʽʜʥʽʞʦʢ ʚʘʛʦʥʽʚ, ʧʣʘʪʬʦʨʤ, ʢʨʘʥʽʚ ʽ 

ʧʽʜʢʨʘʥʦʚʠʭ ʢʦʣʽʡ. ɺʘʞʢʽ ʪʨʘʚʤʠ ʙʫʣʠ ʧʨʠ ʧʘʜʽʥʥʽ ʣʶʜʝʡ ʟ ʜʘʭʽʚ ʙʫʜʠʥʢʽʚ ʽ 

ʚʩʷʢʦʛʦ ʨʦʜʫ ʤʘʡʜʘʥʯʠʢʽʚ, ʩʭʦʜʽʚ ʽ ʨʝʰʽʪʦʢ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʘʜʽʥʥʷ ʣʶʜʝʡ ʩʪʘʣʦʩʷ 

ʧʦʥʘʜ 6% ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ. 

4- ʅʝʱʘʩʥʽ ʚʠʧʘʜʢʠ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʽʜʡʦʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʠʩʪʨʦʾʚ 

ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʥʘʾʟʜʫ ʪʨʘʥʩʧʦʨʪʫ ʽ ʧʨʠʜʘʚʣʶʚʘʥʥʷ ʾʤ ʣʶʜʝʡ ʜʦ 

ʥʘʚʢʦʣʠʰʥʽʭ ʧʨʝʜʤʝʪʽʚ, ʧʝʨʝʢʠʜʘʥʥʷ ʢʨʘʥʽʚ, ʧʨʠʜʘʚʣʶʚʘʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʘʤʠ 

ʽ ʛʨʝʡʬʝʨʘʤʠ, ʦʙʨʠʚʽʚ ʚʘʥʪʘʞʽʚ, ʪʦʱʦ. ʎʽ ʚʠʜʠ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʚʠʢʣʠʢʘʣʠ 

ʥʘʡʙʽʣʴʰʝ ʯʠʩʣʦ ʪʨʘʚʤ ʚ ʯʦʨʥʽʡ ʤʝʪʘʣʫʨʛʽʾ (ʜʦ 25%) [4]. 

ʋ ʧʨʦʮʝʩʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʣʠʪʢʽʚ ʤʝʪʦʜʦʤ ɽʐʇ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʰʠʭʪʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʷʢʝ ʥʝʤʦʞʣʠʚʦ ʚʠʣʫʯʠʪʠ ʟ 

ʚʠʨʦʙʥʠʯʦʛʦ ʮʠʢʣʫ. ʊʦʤʫ ʦʧʪʠʤʘʣʴʥʠʤʠ ʩʧʦʩʦʙʦʤ ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʫ 

ʚʠʥʠʢʥʝʥʥʷ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ, 

ʢʦʥʪʨʦʣʴ ʚʦʣʦʛʦʩʪʽ ʫ ʰʠʭʪʦʚʠʭ ʤʘʪʝʨʽʘʣʘʭ, ʧʦʩʠʣʝʥʥʷ ʢʦʥʪʨʦʣʶ ʟʘ 

ʝʣʝʢʪʨʠʯʥʠʤ ʪʘ ʧʽʜʡʦʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ. ɿʘ ʮʠʤʠ ʢʨʠʪʝʨʽʷʤʠ 

ʤʦʞʥʘ ʩʬʦʨʤʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ. 

¶ ɿʘʭʠʩʪ ʚʽʜ ʫʨʘʞʝʥʥʷ ʩʪʨʫʤʦʤ: 

ʗʢʱʦ ʫʩʪʘʥʦʚʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʧʣʘʚʠʣʴʥʠʭ ʝʣʝʢʪʨʦʧʝʯʝʡ 

(ʧʦʩʪʽʚ), ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ, ʪʦ ʚʪʦʨʠʥʥʠʡ ʩʠʣʦʚʠʡ 

ʣʘʥʮʶʛ ʢʦʞʥʦʾ ʝʣʝʢʪʨʦʧʝʯʽ ʧʦʚʠʥʝʥ ʤʘʪʠ ʪʘʢʝ ʟʘʟʝʤʣʝʥʥʷ, ʱʦʙ ʙʫʣʠ 

ʟʘʙʝʟʧʝʯʝʥʽ ʟʘʭʦʜʠ ʙʝʟʧʝʢʠ ʧʨʦʪʠ ʩʪʨʫʤʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʤʽʞ ʪʦʯʢʘʤʠ 

ʟʘʟʝʤʣʝʥʥʷ ʪʘ ʝʣʝʤʝʥʪʘʤʠ ʦʢʨʝʤʠʭ ʝʣʝʢʪʨʦʧʝʯʝʡ. ʇʨʠ ʮʴʦʤʫ ʚʪʦʨʠʥʥʠʡ 

ʩʠʣʦʚʠʡ ʣʘʥʮʶʛ ʢʦʞʥʦʾ ʝʣʝʢʪʨʦʧʝʯʽ ʚ ʥʝʨʦʙʦʯʦʤʫ ʩʪʘʥʽ ʧʦʚʠʥʝʥ ʤʘʪʠ 

ʟʘʟʝʤʣʝʥʥʷ, ʘʣʝ ʚʠʤʢʥʝʥʠʡ ʚʽʜ ʜʞʝʨʝʣʘ ʞʠʚʣʝʥʥʷ. 

¶ ɿʘʭʠʩʪ ʚʽʜ ʚʠʢʠʜʽʚ ʤʝʪʘʣʫ ʽ h ʣʘʢʫ: 

ʂʘʙʝʣʽ ʚʪʦʨʠʥʥʦʾ ʩʠʣʦʚʦʛʦ ʣʘʥʮʶʛʘ ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʦʟʤʽʱʝʥʽ ʪʘʢʠʤ ʯʠʥʦʤ, 

ʱʦʙ ʙʨʠʟʢʠ ʨʦʟʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʽ ʰʣʘʢʫ ʥʝ ʤʦʛʣʠ ʚʠʢʣʠʢʘʪʠ ʾʭ ʨʫʡʥʫʚʘʥʥʷ. 

ʂʦʥʪʨʦʣʴʥʠʡ ʧʫʣʴʪ ʫʧʨʘʚʣʽʥʥʷ ʧʦʚʠʥʝʥ ʙʫʪʠ ʟʘʭʠʱʝʥʠʡ ʚʽʜ ʚʠʢʠʜʽʚ 

ʨʦʟʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʽ ʰʣʘʢʫ. 

ʇʨʠʷʤʢʠ ʬʫʥʜʘʤʝʥʪʫ ʝʣʝʢʪʨʦʧʝʯʽ, ʢʫʜʠ ʤʦʞʫʪʴ ʧʦʪʨʘʧʣʷʪʠ ʚʠʢʠʜʠ 

ʨʦʟʧʣʘʚʣʝʥʦʛʦ ʤʝʪʘʣʫ ʽ ʰʣʘʢʫ, ʧʦʚʠʥʥʽ ʤʘʪʠ ʜʨʝʥʘʞ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʚʦʜʠ. 
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¶ ɿʘʭʠʩʪ ʚʽʜ ʚʠʧʘʨʽʚ ʽ ʛʘʟʽʚ: 

ɽʣʝʢʪʨʦʧʽʯ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʘ ʧʨʠʩʪʨʦʻʤ ʛʘʟʦʚʽʜʚʦʜʫ ʚʽʜ 

ʢʨʠʩʪʘʣʽʟʘʪʦʨʘ ʜʣʷ ʟ'ʻʜʥʘʥʥʷ ʟ ʩʠʩʪʝʤʦʶ ʦʯʠʱʝʥʥʷ ʛʘʟʽʚ ʚʽʜ ʰʢʽʜʣʠʚʠʭ 

ʜʦʤʽʰʦʢ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʦʜʥʽʻʶ ʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ɽʐʇ ʷʚʣʷʻʪʴʩʷ 

ʚʠʜʘʣʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʽʟ ʰʣʘʢʦʚʦʾ ʚʘʥʥʠ (ʚʠʧʘʨʽʚ ʽ ʛʘʟʽʚ). 

ɺʠʧʘʨʠ ʽ ʛʘʟʠ, ʷʢʽ ʤʦʞʫʪʴ ʧʦʪʨʘʧʣʷʪʠ ʚ ʧʦʚʽʪʨʷ ʨʦʙʦʯʦʾ ʟʦʥʠ, ʧʦʚʠʥʥʽ 

ʚʽʜʜʘʣʷʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʝʭʦʚʦʾ (ʟʘʚʦʜʩʴʢʠʡ) ʚʝʥʪʠʣʷʮʽʾ ʽ (ʘʙʦ) ʤʽʩʮʝʚʠʭ 

ʚʽʜʩʤʦʢʪʫʚʘʯʽʚ[5]. 

¶ ɿʘʭʠʩʪ ʚʽʜ ʪʝʧʣʦʚʦʛʦ ʪʘ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʧʣʠʚʽʚ 

ɽʣʝʢʪʨʠʯʥʝ, ʤʝʭʘʥʽʯʥʝ, ʛʽʜʨʘʚʣʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ ʨʫʭʦʤʽ ʟ'ʻʜʥʘʥʥʷ 

ʚʪʦʨʠʥʥʦʾ ʩʠʣʦʚʦʛʦ ʣʘʥʮʶʛʘ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʭʠʱʝʥʽ ʚʽʜ ʚʧʣʠʚʫ ʪʝʧʣʦʚʠʭ 

ʚʠʧʨʦʤʽʥʶʚʘʥʴ ʽ ʢʦʥʚʝʢʪʠʚʥʠʭ ʛʘʨʷʯʠʭ ʛʘʟʽʚ (ʘʙʦ ʚʠʪʨʠʤʫʚʘʪʠ ʾʭ). 

ɼʞʝʨʝʣʦʤ ʪʝʧʣʦʚʦʛʦ ʪʘ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʻ 

ʝʣʝʢʪʨʦʰʣʘʢʦʚʘ ʫʩʪʘʥʦʚʢʘ. 

ʊʝʧʣʦʚʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ð ʩʧʽʣʴʥʠʡ ʧʨʦʮʝʩ ʢʦʥʚʝʢʮʽʾ ʽ 

ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ, ʧʨʠ ʷʢʽʡ ʚʨʘʭʦʚʫʻʪʴʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʩʽʭ ʪʽʣ, ʷʢʽ ʤʘʶʪʴ 

ʪʝʤʧʝʨʘʪʫʨʫ ʚʠʱʝ ʘʙʩʦʣʶʪʥʦʛʦ ʥʫʣʷ. ʊʦʙʪʦ ʮʝ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʝ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟ ʙʝʟʧʝʨʝʨʚʥʠʤ ʩʧʝʢʪʨʦʤ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ ʥʘʛʨʽʪʠʤʠ ʪʽʣʘʤʠ 

ʟʘ ʨʘʭʫʥʦʢ ʾʭ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ., ʮʝ ʻ ʩʚʽʯʝʥʥʷ ʪʽʣ, ʟʫʤʦʚʣʝʥʝ ʥʘʛʨʽʚʘʥʥʷʤ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ, ʱʦ ʚʠʧʨʦʤʽʥʶʻ, ʪʝʧʣʦʚʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʤʦʞʝ ʥʘʣʝʞʘʪʠ ʨʽʟʥʠʭ ʜʽʘʧʘʟʦʥʽʚ ʟʛʽʜʥʦ ʽʟ ʟʘʢʦʥʦʤ ʟʤʽʱʝʥʥʷ ɺʽʥʘ, ʘʣʝ 

ʩʠʥʦʥʽʤʦʤ ʜʘʥʦʛʦ ʪʝʨʤʽʥʫ ʯʘʩʪʦ ʥʘʟʠʚʘʶʪʴ ʽʥʬʨʘʯʝʨʚʦʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

ɼʦʧʫʩʪʠʤʘ ʪʨʠʚʘʣʽʩʪʴ ʦʧʨʦʤʽʥʶʚʘʥʥʷ ʽʥʬʨʘʯʝʨʚʦʥʠʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ 

ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʝʨʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʱʽʣʴʥʦʩʪʽ ʧʦʪʦʢʫ ʟʚʝʜʝʥʘ ʚ ʪʘʙʣ. 1 

ʊʘʙʣʠʮʷ 1 

ɼʦʧʫʩʪʠʤʘ ʪʨʠʚʘʣʽʩʪʴ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ ʪʘ 

ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʭ ʧʝʨʝʨʚ ʧʨʦʪʷʛʦʤ ʛʦʜʠʥ 

 

ʑʽʣʴʥʽʩʪʴ ʧʦʪʦʢʫ 

ʚʠʧʨʦʤʽʥʝʥʥʷ, 

ɺʪ/ʤ2
 

ɼʦʧʫʩʪʠʤʘ 

ʪʨʠʚʘʣʽʩʪʴ 

ʨʘʟʦʚʦʛʦ 

ʚʠʧʨʦʤʽʥʝʥʥʷ, ʭʚ 

ʊʨʠʚʘʣʽʩʪʴ 

ʧʝʨʝʨʚ ʤʽʞ 

ʦʧʨʦʤʽʥʝʥʥʷʤʠ, 

ʭʚ 

ɼʦʧʫʩʪʠʤʠʡ 

ʟʘʛʘʣʴʥʠʡ ʯʘʩ 

ʦʧʨʦʤʽʥʝʥʥʷ ʥʘ 

ʧʨʦʪʷʟʽ ʨʦʙʦʯʦʛʦ 
ʜʥʷ, % 

ʜʦ 350 ʥʝʦʙʤʝʞʝʥʦ - 100 

500 20 5 70 

700 15 5 60 

1200 10 5 50 

2000 5 10 40 

2100 4,5 10 30 

2800 
ɺʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʙʝʟ ʟʘʭʠʩʪʫ ʥʝ 

ʜʦʧʫʩʢʘʻʪʴʩʷ 
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ɼʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʪʝʧʣʦʚʦʛʦ ʪʘ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʨʦʙʦʯʠʭ ʧʦʚʝʨʭʦʥʴ, ʱʦ ̒  

ʜʞʝʨʝʣʘʤʠ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʝʧʣʦʪʠ. 
ʉʘʤʝ ʪʦʤʫ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʝʨʝʜʙʘʯʝʥʽ ʟʘʭʦʜʠ ʟʘʭʠʩʪʫ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʝʣʝʢʪʨʦʧʝʯʽ ʚʽʜ ʧʝʨʝʛʨʽʚʫ ʾʭ ʚʠʱʝ ʜʦʧʫʩʪʠʤʠʭ ʤʝʞ, ʱʦ ʚʠʢʣʠʢʘʻʪʴʩʷ 

ʝʣʝʢʪʨʠʯʥʠʤʠ ʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤʠ ʷʚʠʱʘʤʠ. 

ɺʠʩʥʦʚʢʠ. ɺʠʨʦʙʥʠʮʪʚʦ ʟʣʠʪʢʽʚ ʤʝʪʦʜʦʤ ɽʐʇ ʻ ʥʘʜʟʚʠʯʘʡʥʦ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʨʦʟʚʠʪʢʫ ʩʚʽʪʦʚʦʛʦ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ. ʇʠʪʘʥʥʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚóʷ ʪʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʚʠʨʦʙʥʠʮʪʚʽ 

ʟʣʠʪʢʽʚ ʧʦʚʠʥʥʦ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʩʫʚʦʨʠʤ ʢʦʥʪʨʦʣʝʤ ʜʝʨʞʘʚʥʠʭ ʦʨʛʘʥʽʚ ʟ 

ʧʠʪʘʥʴ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʪʘ ʦʭʦʨʦʥʠ ʧʨʘʮʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ 

ʩʧʝʮʽʘʣʽʩʪʘʤʠ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʜʦʟʚʦʣʠʪʴ ʟʤʝʥʰʠʪʠ 

ʨʠʟʠʢʠ ʪʘ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʣʶʜʠʥʫ ʪʘ ʜʦʚʢʽʣʣʷ. 

 
ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʉʫʭʝʥʢʦ ɺ. ʖ., ʢ.ʪ.ʥ., ʜʦʮʝʥʪ (ʢʘʬ. ʌʍʆʊʄ ʂʇɯ ʽʤ. ɯʛʦʨʷ 

ʉʽʢʦʨʩʴʢʦʛʦ) 

 

ʃʽʪʝʨʘʪʫʨʘ 

 

1. ʄʝʜʦʚʘʨ ʃ. ɹ. ʕʣʝʢʪʨʦʰʣʘʢʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʢʨʫʧʥʳʭ 
ʢʫʟʥʝʯʥʳʭ ʩʣʠʪʢʦʚ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ʃ. ɹ. ʄʝʜʦʚʘʨ, ɺ. ʗ. ʉʘʝʥʢʦ, ɸ. ʇ. 

ʉʪʦʚʧʯʝʥʢʦ, ɸ. ʂ. ʎʳʢʫʣʝʥʢʦ, ʅ. ʊ. ʐʝʚʯʝʥʢʦ, ɺ. ʄ. ɾʫʨʘʚʝʣʴ, ɸ. ɸ. 

ʇʦʣʠʰʢʦ, ɹ. ɹ. ʌʝʜʦʨʦʚʩʢʠʡ, ɻ. ɺ. ʅʦʱʝʥʢʦ, ɺ. ɸ. ʃʝʙʝʜʴ // ʉʦʚʨʝʤʝʥʥʘʷ 

ʵʣʝʢʪʨʦʤʝʪʘʣʣʫʨʛʠʷ. ï 2010. ï ˉ 3. ï ʉ. 5-10. - ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

http://nbuv.gov.ua/UJRN/sovele_2010_3_2 

2. ɸʥʘʣʽʟ ʫʤʦʚ ʧʨʘʮʽ. ʈʦʟʩʣʽʜʫʚʘʥʥʷ, ʨʝʻʩʪʨʘʮʽʷ, ʦʙʣʽʢ, ʘʥʘʣʽʟ ʪʘ 

ʜʝʨʞʘʚʥʝ ʩʦʮʽʘʣʴʥʝ ʩʪʨʘʭʫʚʘʥʥʷ ʚʽʜ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʽ ʧʨʦʬʝʩʽʡʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ 

ʨʝʩʫʨʩʫ: http://opcb.kpi.ua/wp-content/uploads/2014/09/ʃʝʢʮʽʷ_3.pdf. 

3. ʆʧʪʠʤʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʦʡ ʪʨʫʜʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚ 
ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 2014. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ 

ʨʝʩʫʨʩʫ: http://aipet.kz/student/mag_disser/2014_june/toishieva.pdf. 

4. ɹʝʟʦʧʘʩʥʦʩʪʴ ʠ ʦʭʨʘʥʘ ʪʨʫʜʘ ʚ ʯʝʨʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ ʠ ʩʪʘʣʝʣʠʪʝʡʥʦʡ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 2005. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

http://www.ilo.org/wcmsp5/groups/public/---europe/---ro-geneva/---sro- 

moscow/documents/publication/wcms_312429.pdf. 

5. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʥʘ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ [ʊʝʢʩʪ] 
/ ʂ.ʅ.ʊʢʘʯʫʢ, ɼ.ʌ.ʀʚʘʥʯʫʢ, ʈ.ɺ.ʉʘʙʨʘʥʦ, ɸ.ɻ.ʉʪʝʧʘʥʦʚ. - ʂ: ʊʝʭʥʠʢʘ, 

1991. ï 285ʩ. 
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ɿɸʉʊʆʉʋɺɸʅʅʗ ʂʈʆɺʆʉʇʀʅʅʆɻʆ ʊʋʈʅɯʂɽʊʋ ɼʃʗ ʅɸɼɸʅʅʗ 

ʇɽʈʐʆɰ ʄɽɼʀʏʅʆɰ ɼʆʇʆʄʆɻʀ 

 
ɯʣʴʯʫʢ ʆ.ʉ., ʘʩʠʩʪ. (ʢʘʬ. ʆʇʎɹ ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ); 

ʊʽʪʘʨʝʥʢʦ ɹ.ʇ., ʩʪʫʜʝʥʪ (ʛʨ. ʄʇ-71ʤʧ, ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ) 

 

ɺʪʨʘʪʘ ʢʨʦʚʽ ʻ ʦʜʥʽʻʶ ʽʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʧʨʠʯʠʥ ʣʝʪʘʣʴʥʠʭ ʚʠʧʘʜʢʽʚ ʧʽʜ 

ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʙʦʡʦʚʠʭ ʜʽʡ. ɿ ʢʦʞʥʠʤ ʨʦʢʦʤ, ʯʝʨʝʟ ʟʨʦʩʪʘʥʥʷ ʟʙʨʦʡʥʠʭ 

ʢʦʥʬʣʽʢʪʽʚ, ʧʨʠʨʦʜʥʠʭ ʩʪʠʭʽʡʥʠʭ ʣʠʭ ʪʘ ʪʝʭʥʦʛʝʥʥʠʭ ʢʘʪʘʩʪʨʦʬ ʫ ʩʚʽʪʽ, ʷʢʽʩʥʽ 

ʟʘʩʦʙʠ ʪʠʤʯʘʩʦʚʦʾ ʟʫʧʠʥʢʠ ʢʨʦʚʦʪʝʯʽ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʧʦʪʨʽʙʥʠʤʠ. ʇʝʨʰ ʟʘ  

ʚʩʝ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʢʨʦʚʦʩʧʠʥʥʠʭ ʜʞʛʫʪʽʚ (ʪʫʨʥʽʢʝʪʽʚ) [1]. 

ʂʨʦʚʦʩʧʠʥʥʠʡ ʪʫʨʥʽʢʝʪ ï ʮʝ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʪʠʤʯʘʩʦʚʦʾ ʟʫʧʠʥʢʠ 

ʢʨʦʚʦʪʝʯʽ ʽʟ ʚʝʨʭʥʽʭ ʪʘ ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ. ʉʫʯʘʩʥʠʡ ʪʫʨʥʽʢʝʪ ʚʠʧʫʩʢʘʻʪʴʩʷ ʚ 

ʧʨʦʤʠʩʣʦʚʠʭ ʫʤʦʚʘʭ ʪʘ ʘʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʥʘʜʘʥʥʷ ʧʝʨʰʦʾ ʤʝʜʠʯʥʦʾ 

ʜʦʧʦʤʦʛʠ ʚ ʙʦʡʦʚʠʭ ʫʤʦʚʘʭ ʪʘ ʫʤʦʚʘʭ ʤʘʩʦʚʠʭ ʫʰʢʦʜʞʝʥʴ. ɿʘʛʘʣʴʥʠʡ ʚʠʜ 

ʪʫʨʥʽʢʝʪʘ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 1. 
 

 

ʈʠʩ.1. ɿʘʛʘʣʴʥʠʡ ʚʠʜ ʪʫʨʥʽʢʝʪʘ 

 

ʇʝʨʰʽ ʟʛʘʜʢʠ ʧʨʦ ʪʫʨʥʽʢʝʪ ʜʘʪʦʚʘʥʽ 1718 ʨʦʢʦʤ. ʉʘʤʝ ʚ ʮʴʦʤʫ ʨʦʮʽ 

ʬʨʘʥʮʫʟʴʢʠʡ ʭʽʨʫʨʛ ɾʘʥ-ʃʫʾ ʇʝʪʽ ʨʦʟʨʦʙʠʚ ʛʚʠʥʪʦʚʠʡ ʧʨʠʩʪʨʽʡ ʜʣʷ ʟʫʧʠʥʢʠ 

ʢʨʦʚʦʪʦʢʫ ʚ ʭʽʨʫʨʛʽʯʥʠʭ ʮʽʣʷʭ. ɸʣʝ, ʯʝʨʝʟ ʧʨʠʤʽʪʠʚʥʽʩʪʴ ʧʨʠʩʪʨʦʶ, 

ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʫ ʩʠʣʫ ʥʘʪʷʛʫ ʽ ʜʦʚʛʦʪʨʠʚʘʣʫ ʝʚʘʢʫʘʮʽʶ ʧʦʨʘʥʝʥʦʛʦ, ʥʘʢʣʘʜʝʥʠʡ 

ʪʫʨʥʽʢʝʪ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʧʨʠʟʚʦʜʠʚ ʜʦ ʚʽʜʤʠʨʘʥʥʷ ʪʢʘʥʠʥ ʢʽʥʮʽʚʦʢ ʟ 

ʧʦʜʘʣʴʰʦʶ ʘʤʧʫʪʘʮʽʻʶ ʘʙʦ ʥʘʚʽʪʴ ʩʤʝʨʪʽ. ʏʝʨʝʟ ʪʘʢʽ ʥʘʩʣʽʜʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʜʞʛʫʪʽʚ ʚ 1916 ʨʦʮʽ ʞʫʨʥʘʣ ʂʦʨʦʣʽʚʩʴʢʦʛʦ ʚʽʡʩʴʢʦʚʦ-ʤʝʜʠʯʥʦʛʦ ʢʦʨʧʫʩʫ 

ʥʘʟʠʚʘʻ ʪʫʨʥʽʢʝʪ çʚʠʥʘʭʦʜʦʤ ʜʠʷʚʦʣʘè. 

ʅʘ ʧʦʯʘʪʢʫ ʍX ʩʪʦʣʽʪʪʷ ʜʣʷ ʟʫʧʠʥʢʠ ʢʨʦʚʦʪʝʯ ʥʘ ʧʦʣʽ ʙʦʶ ʩʘʥʽʪʘʨʠ  

ʧʦʯʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʛʫʤʦʚʠʡ ʜʞʛʫʪ ɽʩʤʘʨʭʘ-ʃʘʥʛʝʥʙʝʢʘ. ɸʣʝ ʽ ʚʽʥ ʤʘʚ 

ʟʥʘʯʥʽ ʥʝʜʦʣʽʢʠ. ɯʩʥʫʚʘʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʜʦʩʢʦʥʘʣʠʭ ʽ ʧʨʦʩʪʠʭ ʫ 

ʢʦʨʠʩʪʫʚʘʥʥʽ ʤʝʜʠʯʥʠʭ ʟʘʩʦʙʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʩʦʣʜʘʪ, ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʤʝʜʠʢʽʚ, ʤʽʛ ʙʠ ʚʨʷʪʫʚʘʪʠ ʞʠʪʪʷ ʩʦʙʽ ʯʠ ʩʚʦʻʤʫ ʧʦʙʨʘʪʠʤʫ. ɸʣʝ ʩʘʤʝ ʮʝʡ ʪʠʧ 
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ʜʞʛʫʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʦʩʠʪʴ ʪʨʠʚʘʣʠʡ ʯʘʩ ʽ ʥʘʚʽʪʴ ʟʘʨʘʟ, ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʽ 

ʥʘ ʱʦ, ʧʨʦʜʦʚʞʫʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʜʝʷʢʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ. 

ɿʛʽʜʥʦ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʚʽʜ ʧʦʣʴʦʚʠʭ ʤʝʜʠʢʽʚ, ʚ ʧʝʨʽʦʜ 

ʇʝʨʰʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ ʽ ʧʽʜ ʯʘʩ ʽʥʰʠʭ ʚʽʡʩʴʢʦʚʠʭ ʢʦʥʬʣʽʢʪʽʚ, 60% ʧʦʨʘʥʝʥʠʭ 

ʩʦʣʜʘʪ ʟ ʤʘʩʠʚʥʦʶ ʢʨʦʚʦʪʝʯʝʶ ʧʦʤʠʨʘʣʠ ʯʝʨʝʟ ʥʝʥʘʜʘʥʥʷ ʭʦʯʘ ʙ ʤʽʥʽʤʘʣʴʥʦʾ 

ʧʝʨʰʦʾ ʜʦʧʦʤʦʛʠ. 

ʉʪʘʚʣʝʥʥʷ ʜʦ ʪʫʨʥʽʢʝʪʽʚ ʢʘʨʜʠʥʘʣʴʥʦ ʧʦʯʘʣʦ ʟʤʽʥʶʚʘʪʠʩʴ ʫ 1990-ʭ ʨʦʢʘʭ ʟ 

ʧʦʷʚʦʶ ʧʝʨʰʠʭ ʧʨʦʪʦʪʠʧʽʚ ʜʞʛʫʪʽʚ-ʪʫʨʥʽʢʝʪʽʚ, ʷʢʽ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʙʫʣʠ 

ʢʨʘʱʠʤʠ ʽ ʙʝʟʧʝʯʥʽʰʠʤʠ ʟʘ ʟʚʠʯʘʡʥʽ ʛʫʤʦʚʽ ʜʞʛʫʪʠ [2]. ʇʨʦʪʝ ʰʠʨʦʢʦ 

ʪʫʨʥʽʢʝʪʠ ʧʦʯʘʣʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʽʣʴʢʠ ʧʽʜ ʯʘʩ ʚʽʡʥʠ ʚ ɯʨʘʮʽ ʽ ɸʬʛʘʥʽʩʪʘʥʽ, ʯʝʨʝʟ 

ʤʽʥʥʦ-ʚʠʙʫʭʦʚʽ ʪʨʘʚʤʠ ʢʽʥʮʽʚʦʢ ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʚʽʡʩʴʢʦʚʠʭ, ʚʥʘʩʣʽʜʦʢ ʧʽʜʨʠʚʫ 

ʥʘ ʧʨʠʜʦʨʦʞʥʽʭ ʩʘʤʦʨʦʙʥʠʭ ʚʠʙʫʭʦʚʠʭ ʧʨʠʩʪʨʦʷʭ ʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʟʘʛʨʦʟʠ 

ʞʠʪʪʶ, ʯʝʨʝʟ ʚʝʣʠʢʫ ʚʪʨʘʪʫ ʢʨʦʚʽ ʚ ʧʝʨʽʦʜ ʝʚʘʢʫʘʮʽʾ ʧʦʨʘʥʝʥʦʛʦ. ʋ ʚʠʧʘʜʢʫ 

ʚʽʜʽʨʚʘʥʠʭ ʢʽʥʮʽʚʦʢ ʫ ʣʶʜʠʥʠ ʻ ʣʠʰʝ ʪʨʠʜʮʷʪʴ ʩʝʢʫʥʜ ʜʣʷ ʥʘʢʣʘʜʘʥʥʷ 

ʪʫʨʥʽʢʝʪʘ. ʊʦʤʫ ʪʫʨʥʽʢʝʪʠ ʚ ʙʦʡʦʚʠʭ ʫʤʦʚʘʭ ʟʘʚʞʜʠ ʥʦʩʷʪʴʩʷ ʧʽʜ ʨʫʢʦʶ, ʱʦʙ 

ʤʦʞʥʘ ʙʫʣʦ ʡʦʛʦ ʰʚʠʜʢʦ ʜʽʩʪʘʪʠ. ʇʦʨʷʜʦʢ ʥʘʢʣʘʜʘʥʥʷ ʪʫʨʥʽʢʝʪʘ ʥʘʚʝʜʝʥʦ ʥʘ 

ʨʠʩʫʥʢʫ 2. 
 

 

ʈʠʩ.2. ʇʦʨʷʜʦʢ ʥʘʢʣʘʜʘʥʥʷ ʪʫʨʥʽʢʝʪʘ 

 

ʅʘ ʧʨʝʚʝʣʠʢʠʡ ʞʘʣʴ ʽ ʚ ʥʘʰ ʯʘʩ ʚʽʜʦʤʽ ʧʨʠʢʨʽ ʚʠʧʘʜʢʠ, ʢʦʣʠ ʢʦʥʩʪʨʫʢʮʽʷ 

ʪʫʨʥʽʢʝʪʽʚ ʥʝ ʚʠʪʨʠʤʫʚʘʣʘ ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʧʨʦʩʪʦ ʨʦʟʣʽʪʘʣʘʩʷ ʥʘ ʰʤʘʪʢʠ, ʘʙʦ ʩʘʤ 

ʪʫʨʥʽʢʝʪ ʨʦʟʨʠʚʘʚʩʷ ʧʽʜ ʯʘʩ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʧʦʣʴʦʚʽ 

ʫʤʦʚʠ, ʫ ʷʢʠʭ ʯʘʩʪʽʰ ʟʘ ʚʩʝ ʥʘʢʣʘʜʘʻʪʴʩʷ ʪʫʨʥʽʢʝʪ, ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ 

ʩʪʝʨʠʣʴʥʠʭ ʫʤʦʚ ʫ ʤʝʜʠʯʥʦʤʫ ʟʘʢʣʘʜʽ. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʪʘʢʠʤ ʚʠʧʘʜʢʘʤ 

ʧʨʦʚʦʜʷʪʴ ʨʷʜ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʽ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʘʥʜʘʨʪʘʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʽʮʥʦʩʪʽ ʜʞʛʫʪʽʚ [3]. 
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ʅʝʦʙʭʽʜʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʫʨʥʽʢʝʪʘ ʻ: 

- ʩʪʽʡʢʽʩʪʴ ʜʦ ʰʢʽʜʣʠʚʠʭ ʪʘ ʨʫʡʥʽʚʥʠʭ ʬʘʢʪʦʨʽʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

- ʤʦʞʣʠʚʽʩʪʴ ʥʘʢʣʘʜʘʥʥʷ ʟʚʝʨʭʫ ʥʘ ʦʜʷʛ, 

- ʢʦʥʪʨʦʣʴʦʚʘʥʝ ʩʪʠʩʢʘʥʥʷ ʪʘ ʦʩʣʘʙʣʝʥʥʷ, 

- ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʜʥʽʻʶ ʨʫʢʦʶ. 
ʆʩʥʦʚʥʘ ʧʝʨʝʚʘʛʘ ʩʫʯʘʩʥʦʛʦ ʪʫʨʥʽʢʝʪʘ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʡʦʛʦ ʤʦʞʥʘ 

ʥʘʢʣʘʩʪʠ ʦʜʥʽʻʶ ʨʫʢʦʶ; ʦʜʥʦʯʘʩʥʦ ʚʽʥ ʜʦʟʚʦʣʷʻ ʨʝʛʫʣʶʚʘʪʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʢʨʦʚʦʪʦʢʫ [4]. 

ʅʘ ʩʴʦʛʦʜʥʽ ʪʫʨʥʽʢʝʪʠ ʚʠʧʫʩʢʘʶʪʴ ʚ ʪʨʴʦʭ ʟʘʙʘʨʚʣʝʥʥʷʭ: ʯʦʨʥʠʡ (ʪʘ ʡʦʛʦ 

ʪʝʤʥʽ ʚʽʜʪʽʥʢʠ) ï ʜʣʷ ʚʽʡʩʴʢʦʚʠʭ; ʧʦʤʘʨʘʥʯʝʚʽ ʪʘ ʩʠʥʽ ï ʜʣʷ ʤʠʨʥʦʛʦ ʯʘʩʫ; ʚʦʥʠ 

ʻ ʦʙʦʚôʷʟʢʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʢʦʞʥʦʾ ʘʧʪʝʯʢʠ. 

ʆʙʦʚôʷʟʢʦʚʦ ʪʨʝʙʘ ʧʘʤôʷʪʘʪʠ, ʱʦ ʢʦʞʝʥ ʪʫʨʥʽʢʝʪ ï ʮʝ ʯʠʻʩʴ ʞʠʪʪʷ ʽ ʚʦʥʦ 

ʧʦʚʠʥʥʦ ʙʫʪʠ ʚʨʷʪʦʚʘʥʝ ! 

 

ɺʠʩʥʦʚʢʠ 

1. ɼʣʷ ʩʚʦʻʯʘʩʥʦʾ ʟʫʧʠʥʢʠ ʢʨʦʚʦʪʝʯʽ ʚ ʨʘʟʽ ʥʘʜʟʚʠʯʘʡʥʦʾ ʩʠʪʫʘʮʽʾ, 

ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʫ ʢʦʞʥʽʡ ʘʧʪʝʯʮʽ ʟʥʘʭʦʜʠʚʩʷ ʢʨʦʚʦʩʧʠʥʥʠʡ ʪʫʨʥʽʢʝʪ. 

2. ʊʘʢ ʷʢ, ʫ ʨʘʟʽ ʚʽʜʽʨʚʘʥʦʾ ʢʽʥʮʽʚʢʠ, ʫ ʣʶʜʠʥʠ ʻ ʣʠʰʝ 30 ʩʝʢʫʥʜ ʜʣʷ 
ʥʘʢʣʘʜʘʥʥʷ ʪʫʨʥʽʢʝʪʫ, ʥʝʦʙʭʽʜʥʦ ʧʝʨʽʦʜʠʯʥʦ ʧʨʦʚʦʜʠʪʠ ʥʘʚʯʘʥʥʷ, ʥʘ ʪʝʤʫ 

ʧʨʘʚʠʣʴʥʦʛʦ ʥʘʢʣʘʜʘʥʥʷ ʪʫʨʥʽʢʝʪʫ ʪʘ ʥʘʜʘʥʥʷ ʧʦʜʘʣʴʰʦʾ ʧʝʨʰʦʾ ʤʝʜʠʯʥʦʾ 

ʜʦʧʦʤʦʛʠ. 

3. ʅʝʦʙʭʽʜʥʦ ʟʦʙʦʚôʷʟʘʪʠ ʚʩʽʭ ʚʠʨʦʙʥʠʢʽʚ ʧʨʦʚʦʜʠʪʠ ʨʝʛʫʣʷʨʥʽ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʪʫʨʥʽʢʝʪʽʚ, ʷʢʽ ʚʦʥʠ ʚʠʛʦʪʦʚʣʷʶʪʴ, ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʤʽʮʥʦʩʪʽ ʜʞʛʫʪʽʚ ʪʘ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʾʭ ʚʩʪʘʥʦʚʣʝʥʠʤ ʩʪʘʥʜʘʨʪʘʤ. 
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ʄɽʊʆɼ ʇʆɺɽɼɯʅʂʆɺʆɻʆ ɸʋɼʀʊʋ ɹɽɿʇɽʂʀ ɺ ʂʆʄʇɸʅɯʗʍ 

ʇɸʃʀɺʅʆ-ɽʅɽʈɻɽʊʀʏʅʆɻʆ ʂʆʄʇʃɽʂʉʋ ʗʂ ʉʇʆʉɯɹ ɿʅʀɾɽʅʅʗ 

ʅɽʑɸʉʅʀʍ ɺʀʇɸɼʂɯɺ ʅɸ ɺʀʈʆɹʅʀʎʊɺɯ 

 
ʂʘʨʧʝʥʢʦ ʄ., ʏʘʨʥʷʢ ʆ., ʩʪʫʜ. (ʛʨ. ɽʂ-41, ʌɽɸ ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ) 

 
ʋ ʩʪʘʪʫʪʥʠʭ ʜʦʢʫʤʝʥʪʠ ʙʘʛʘʪʴʦʭ ʢʦʤʧʘʥʽʡ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ (ʜʘʣʽ ʇɽʂ) ʋʢʨʘʾʥʠ, ʧʨʠʜʽʣʝʥʦ ʚʝʣʠʢʫ ʫʚʘʛʫ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ 

ʙʝʟʧʝʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʎʝ ʩʧʨʠʯʠʥʝʥʦ ʽ ʚʠʤʦʛʘʤʠ ʯʘʩʫ, ʽ ʝʢʦʥʦʤʽʯʥʠʤʠ 

ʯʠʥʥʠʢʘʤʠ. ʅʠʥʽ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥ ʧʝʨʝʜʙʘʯʝʥʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ 

ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʟʘ ʥʝʜʦʪʨʠʤʘʥʥʷ ʥʦʨʤ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ. ɺ ʋʢʨʘʾʥʽ ʦʩʥʦʚʥʠʤ 

ʨʝʛʣʘʤʝʥʪʫʶʯʠʤ ʜʦʢʫʤʝʥʪʦʤ ʮʴʦʛʦ ʥʘʧʨʷʤʫ ʻ ɿʘʢʦʥ çʇʨʦ ʆʭʦʨʦʥʫ ʧʨʘʮʽè [1], 

ʜʝ ʧʽʜʪʚʝʨʜʞʝʥʦ ʧʨʘʚʦ ʥʘ ʥʘʣʝʞʥʽ, ʙʝʟʧʝʯʥʽ ʪʘ ʟʜʦʨʦʚʽ ʫʤʦʚʠ ʧʨʘʮʽ, ʟʘʢʨʽʧʣʝʥʝ 

ʫ ʩʪʘʪʪʽ 43 ʂʦʥʩʪʠʪʫʮʽʾ ʋʢʨʘʾʥʠ. ʅʝ ʩʣʽʜ ʪʘʢʦʞ ʟʘʙʫʚʘʪʠ ʧʨʦ ʚʠʪʨʘʪʠ ʯʝʨʝʟ 

ʟʫʧʠʥʢʫ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ, ʯʘʩ ʥʘ ʚʽʜʥʦʚʣʝʥʥʷ ʜʽʻʟʜʘʪʥʦʩʪʽ ʧʝʨʩʦʥʘʣʫ, 

ʧʦʰʫʢ ʪʘ ʧʽʜʛʦʪʦʚʢʫ ʥʦʚʠʭ ʚʠʢʦʥʘʚʮʽʚ. ʋʩʝ ʮʝ ʧʨʠʟʚʝʣʦ ʜʦ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ 

ʘʥʘʣʽʟʫ ʧʨʠʯʠʥ ʚʠʨʦʙʥʠʯʦʛʦ ʪʨʘʚʤʘʪʠʟʤʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚ ʇɽʂ. 

ʄʝʪʘ ʩʪʘʪʪʽ ï ʨʦʟʨʦʙʢʘ ʩʧʦʩʦʙʫ ʘʜʘʧʪʫʚʘʥʥʷ ʤʝʪʦʜ ʧʦʚʝʜʽʥʢʦʚʦʛʦ ʘʫʜʠʪʫ 

ʙʝʟʧʝʢʠ ʜʦ ʫʤʦʚ ʧʨʘʮʽ ʚ ʢʦʤʧʘʥʽʷʭ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʋʢʨʘʾʥʠ ʟ 

ʤʝʪʦʶ ʟʥʠʞʝʥʥʷ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. 

ɼʦ ʋʢʨʘʾʥʠ ʥʘ ʧʦʯʘʪʢʫ 2000-ʭ ʨʦʢʽʚ ʧʦʯʘʣʠ ʜʦʭʦʜʠʪʠ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʽ 

ʚ ʩʚʽʪʽ ʪʝʦʨʽʾ ʟʘʧʦʙʽʛʘʥʥʷ ʥʝʱʘʩʥʠʤ ʚʠʧʘʜʢʘʤ. ʆʩʥʦʚʦʶ ʫʩʽʭ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʚʚʘʞʘʻʪʴʩʷ ʧʽʨʘʤʽʜʘ ʪʨʘʚʤʘʪʠʟʤʫ ɻʝʨʙʝʨʪʘ ʍʝʥʨʽʭʘ. ʅʘ ʾʾ ʙʘʟʽ ʩʪʚʦʨʝʥʦ ʪʝʦʨʽʾ 

ʧʽʨʘʤʽʜʠ ʪʨʘʚʤʘʪʠʟʤʫ ʢʦʤʧʘʥʽʾ ñConoco Phillips Marineò ʪʘ ʌʨʘʥʢʘ ɹʝʨʜʘ. 

ʆʩʪʘʥʥʷ ʟ ʥʠʭ ʻ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʦʶ ʥʘ ʪʝʨʝʥʘʭ ʋʢʨʘʾʥʠ. ɰʾ ʤʦʞʥʘ 

ʟʦʙʨʘʟʠʪʠ ʷʢ ʩʭʝʤʫ 1ï10ï30ï600, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʪʘʢʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ: 1 ï ʮʝ 

ʚʘʞʢʘ ʪʨʘʚʤʘ ʥʘ ʚʠʨʦʙʥʠʮʪʚ; 10 ï ʮʝ ʥʝʟʥʘʯʥʽ ʪʨʘʚʤʠ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʪʽʣʴʢʠ 

ʧʝʨʰʦʾ ʜʦʧʦʤʦʛʠ; 30 ï ʮʝ ʚʠʧʘʜʢʠ ʧʦʰʢʦʜʞʝʥʥʷ ʤʘʡʥʘ; 600 ï ʮʝ ʧʦʪʝʥʮʽʡʥʦ 

ʥʝʙʝʟʧʝʯʥʽ ʚʠʧʘʜʢʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʫ ʭʦʜʽ ʘʪʝʩʪʘʮʽʾ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʘʙʦ ʧʽʜ ʯʘʩ 

ʧʨʠʚʘʪʥʠʭ ʙʝʩʽʜ ʟ ʧʨʘʮʽʚʥʠʢʘʤʠ. ʍʦʯʘ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʯʝʥʽ ʪʘ ʽʥʞʝʥʝʨʠ 

ʧʨʠʭʦʜʷʪʴ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʤʽʞ ʪʷʞʢʠʤʠ ʪʘ ʥʝʟʥʘʯʥʠʤʠ ʪʨʘʚʤʘʤʠ ʥʝʤʘʻ ʧʨʷʤʦʾ 

ʪʘ ʦʜʥʦʟʥʘʯʥʦʾ ʢʦʨʝʣʷʮʽʾ [2], ʦʪʨʠʤʘʥʥʷ ʪʦʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʠʨʦʙʥʠʯʠʡ 

ʧʨʦʮʝʩ ʘʙʦ ʽʥʮʠʜʝʥʪ ʟʘʣʠʰʘʻʪʴʩʷ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʢʝʨʫʶʯʠʭ ʦʨʛʘʥʽʚ. 

ʂʦʥʩʘʣʪʠʥʛʦʚʘ ʢʦʤʧʘʥʽʷ çDUPONè ʧʽʜʨʘʭʫʚʘʣʘ, ʱʦ 96 % ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʽ ʩʧʨʠʯʠʥʝʥʦ ʧʦʤʠʣʢʦʚʠʤʠ ʜʽʷʤʠ ʧʨʘʮʽʚʥʠʢʽʚ, ʘ ʨʝʰʪʘ 4 % ï 

ʟʦʚʥʽʰʥʽʤʠ ʬʘʢʪʦʨʘʤʠ ʘʙʦ ʥʝʜʦʩʢʦʥʘʣʽʩʪʶ ʫʩʪʘʪʢʫʚʘʥʥʷ. ʊʦʤʫ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤ ʟʘʭʦʜʦʤ ʻ ʧʦʩʪʽʡʥʘ ʨʦʙʦʪʘ ʟ ʢʘʜʨʘʤʠ. ʉʧʝʨʰʫ ʥʝʦʙʭʽʜʥʦ 

ʦʨʛʘʥʽʟʫʚʘʪʠ ʧʨʦʬʝʩʽʡʥʠʡ ʚʽʜʙʽʨ ʩʧʝʮʽʘʣʽʩʪʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ 

ʇɽʂ. ʆʨʛʘʥʽʟʘʮʽʡʥʦ ʚʽʜʙʽʨ ʤʦʞʝ ʩʢʣʘʜʘʪʠʩʷ ʟ ʪʘʢʠʭ ʝʪʘʧʽʚ: ʫʪʚʦʨʝʥʥʷ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʛʨʫʧʠ ʝʢʩʧʝʨʪʽʚ-ʘʥʘʣʽʪʠʢʽʚ, ʧʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʥʷ, ʚʠʙʽʨ ʰʢʘʣʠ 

ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʤʝʪʦʜʫ ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʙʦʨʫ, ʫʪʚʦʨʝʥʥʷ ʝʢʩʧʝʨʪʥʦʾ ʛʨʫʧʠ, 

ʧʨʦʚʝʜʝʥʥʷ ʦʧʠʪʫʚʘʥʥʷ ʪʘ ʦʪʨʠʤʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ 

ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʻʜʠʥʦʾ ʝʢʩʧʝʨʪʥʦʾ ʜʫʤʢʠ, ʟ ʧʦʜʘʣʴʰʠʤ ʘʥʘʣʽʟʦʤ 
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ʈʠʩ. 1. ʉʭʝʤʘ ʇɸɹ ʙʝʟ ʘʥʘʣʽʪʠʯʥʦʛʦ ʝʪʘʧʫ 

ʨʝʟʫʣʴʪʘʪʽʚ [3]. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦ ʚʽʜʙʦʨʫ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʛʦʪʦʚʥʽʩʪʴ 

ʧʝʨʩʦʥʘʣʫ ʜʦ ʚʠʢʦʥʘʥʥʷ ʩʚʦʾʭ ʦʙʦʚôʷʟʢʽʚ. 

ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʩʪʘʻ ʝʬʝʢʪʠʚʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʦʭʦʨʦʥʠ ʧʨʘʮʽ. ʆʜʥʠʤ ʟ 

ʤʝʭʘʥʽʟʤʽʚ ʙʽʣʴʰ ʷʢʽʩʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʮʠʭ ʟʘʭʦʜʽʚ ʻ ʧʦʚʝʜʽʥʢʦʚʠʡ ʘʫʜʠʪ 

ʙʝʟʧʝʢʠ (ʜʘʣʽ ʇɸɹ). ʇɸɹ ï ʮʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʨʘʮʽʚʥʠʢʦʤ ʪʘ ʡʦʛʦ ʨʦʙʦʯʠʤ 

ʤʽʩʮʝʤ ʫ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʟʘʚʜʘʥʥʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷ ʙʝʩʽʜʠ ʤʽʞ 

ʥʠʤ ʪʘ ʘʫʜʠʪʦʨʦʤ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʦʟʠʪʠʚʥʠʭ ʽ ʥʝʛʘʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʣʶʜʠʥʠ, ʷʢʫ ʧʝʨʝʚʽʨʷʶʪʴ. ʇʨʦʮʝʩ ʘʫʜʠʪʫ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʩʭʝʤʦʶ (ʨʠʩ. 1). 
 

 

  
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʇɸɹ 

ʇʦʜʷʢʫʡʪʝ ʩʧʽʚʨʦʙʽʪʥʠʢʫ (5) 

ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʜʽʷʤʠ ʧʨʘʮʽʚʥʠʢʽʚ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ 

ʟʘʚʜʘʥʥʷ, ʟʘ ʡʦʛʦ ʨʦʙʦʯʠʤ ʤʽʩʮʝʤ/ʜʽʣʷʥʢʦʶ (1) 

ʇʦʟʠʪʠʚʥʽ ʢʦʤʝʥʪʘʨʽ ʜʦ ʨʦʙʦʪʠ (3) 

ʆʙʛʦʚʦʨʽʪʴ ʽʥʰʽ ʧʠʪʘʥʥʷ ʙʝʟʧʝʢʠ (ʥʘʚʯʘʥʥʷ, ʟʙʦʨʠ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, 

ʽʥʰʽ ʜʽʣʷʥʢʠ, ʜʝ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʪʨʘʚʤʫ) (4) 

ʆʪʨʠʤʘʪʠ ʟʛʦʜʫ ʱʦʜʦ ʙʽʣʴʰ ʙʝʟʧʝʯʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ 

ʩʧʽʚʨʦʙʽʪʥʠʢʦʤ ʚ ʤʘʡʙʫʪʥʴʦʤʫ (3ʚ) 

ʆʙʛʦʚʦʨʠʪʠ ʥʝʙʝʟʧʝʯʥʫ ʩʠʪʫʘʮʽʶ: 

¶ ʅʘʩʣʽʜʢʠ ʥʝʙʝʟʧʝʯʥʦʾ ʜʽʾ, ʘ ʥʝ ʩʘʤʫ ʜʽʶ (3ʘ) 

¶ ʉʧʠʪʘʪʠ ʨʦʙʽʪʥʠʢʘ, ʷʢ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʮʶ ʨʦʙʦʪʫ 

ʟ ʤʝʥʰʠʤ ʨʠʟʠʢʦʤ (3ʙ) 

ɿʫʧʠʥʢʘ ʥʝʙʝʟʧʝʯʥʦʾ ʜʽʾ (2ʚ) 

ʇʨʘʮʽʚʥʠʢ ʚʠʢʦʥʫʻ ʥʝʙʝʟʧʝʯʥʫ 

ʜʽʶ (2ʙ) 

ʇʨʘʮʽʚʥʠʢ ʧʨʘʮʶʻ ʙʝʟʧʝʯʥʦ (2ʘ) 
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ɸʫʜʠʪʦʨ ï ʮʝ ʬʘʭʽʚʝʮʴ, ʢʦʪʨʠʡ ʚʦʣʦʜʽʻ ʟʥʘʥʥʷʤʠ ʟʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, 

ʩʧʽʣʢʫʚʘʥʥʷ ʪʘ ʧʦʨʷʜʢʫ ʟʘʧʦʚʥʝʥʥʷ ʟʚʽʪʫ. ʋ ʚʝʣʠʢʠʭ ʢʦʤʧʘʥʽʷʭ ʪʘʢʽ ʟʘʚʜʘʥʥʷ 

ʧʦʢʣʘʜʘʶʪʴ ʥʘ ʩʧʝʮʽʘʣʴʥʦ ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʪʨʝʥʝʨʽʚ. ʇʨʦʮʝʩ ʘʫʜʠʪʫ ʟʘʣʝʞʥʦ ʚʽʜ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʜʽʣʷʥʢʠ ʟʘʡʤʘʪʠʤʝ 20é40 ʭʚʠʣʠʥ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʯʘʩʫ ʥʘ 

ʦʬʦʨʤʣʝʥʥʷ ʟʚʽʪʫ ʪʘ ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʎʝʡ ʤʝʪʦʜ ʻ ʝʬʝʢʪʠʚʥʠʤ, ʪʦʤʫ ʱʦ ʥʘʤʘʛʘʻʪʴʩʷ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʧʣʠʚ 

ʥʝʛʘʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ ʧʩʠʭʦʣʦʛʽʾ ʣʶʜʠʥʠ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʮʽʣʽʩʥʦʛʦ 

ʢʦʣʝʢʪʠʚʫ, ʚ ʷʢʦʤʫ ʦʜʥʘ ʟ ʛʦʣʦʚʥʠʭ ʮʽʥʥʦʩʪʝʡ ï ʟʜʦʨʦʚôʷ ʪʘ ʙʝʟʧʝʢʘ ʧʝʨʩʦʥʘʣʫ. 

ɸʫʜʠʪ ʧʦʯʠʥʘʻʪʴʩʷ ʟʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʨʘʮʽʚʥʠʢʦʤ (1). ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ 

ʩʣʽʜ ʩʢʦʥʮʝʥʪʨʫʚʘʪʠʩʷ ʥʘ ʪʘʢʠʭ ʝʪʘʧʘʭ: ʨʝʘʢʮʽʷ ʧʨʘʮʽʚʥʠʢʘ ʥʘ ʧʦʷʚʫ ʘʫʜʠʪʦʨʘ, 

ʧʦʣʦʞʝʥʥʷ ʧʨʘʮʽʚʥʠʢʘ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ, ʩʪʘʥ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ, ʚʠʢʦʥʘʥʥʷ 

ʽʥʩʪʨʫʢʮʽʡ, ʧʨʘʚʠʣ ʪʘ ʧʨʦʮʝʜʫʨ. ɿʘʟʚʠʯʘʡ ʘʢʮʝʥʪʠ ʧʽʜ ʯʘʩ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʢʣʘʩʠʬʽʢʫʶʪʴ ʟʘ ʪʨʴʦʤʘ ʪʠʧʘʤʠ: ʙʝʟʧʝʯʥʘ \ ʥʝʙʝʟʧʝʯʥʘ ʧʦʚʝʜʽʥʢʘ ʪʘ ʙʝʟʧʝʯʥʽ / 

ʥʝʙʝʟʧʝʯʥʽ ʫʤʦʚʠ. ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʙʫʜʝ ʙʝʟʧʝʯʥʘ ʟʫʧʠʥʢʘ ʨʦʙʦʪʠ. ɼʣʷ ʮʴʦʛʦ 

ʥʝʦʙʭʽʜʥʦ ʧʦʪʨʘʧʠʪʠ ʫ ʧʦʣʝ ʟʦʨʫ ʧʨʘʮʽʚʥʠʢʘ ʫ ʟʨʫʯʥʠʡ ʤʦʤʝʥʪ ʽ ʜʘʪʠ ʡʦʤʫ 

ʟʨʦʟʫʤʽʪʠ, ʱʦ ʚʘʨʪʦ ʧʦʩʧʽʣʢʫʚʘʪʠʩʷ (2). ʇʦʯʘʪʦʢ ʨʦʟʤʦʚʠ ʩʣʽʜ ʧʨʠʩʚʷʪʠʪʠ 

ʧʦʭʚʘʣʽ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʜʦʚʽʨʫ. ɺ ʞʦʜʥʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʩʣʽʜ ʧʝʨʝʪʚʦʨʶʚʘʪʠ 

ʦʙʛʦʚʦʨʝʥʥʷ ʚ ʤʦʥʦʣʦʛ ʽ ʧʦʚʯʘʥʥʷ. ʆʜʥʘ ʟ ʤʦʞʣʠʚʠʭ ʪʝʤ ï ʮʝ ʟʘʚʜʘʥʥʷ ʥʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʙʝʟʧʝʯʥʠʭ ʩʧʦʩʦʙʽʚ ʨʦʙʦʪʠ (3). ʅʘʚʽʪʴ ʷʢʱʦ ʧʨʘʮʽʚʥʠʢ ʜʦʧʫʩʢʘʻ 

ʷʚʥʽ ʧʦʤʠʣʢʠ ʥʝ ʩʣʽʜ ʘʢʮʝʥʪʫʚʘʪʠ ʥʘ ʮʴʦʤʫ ʫʚʘʛʫ, ʘ ʜʦʩʷʛʪʠ ʢʦʥʩʝʥʩʫʩʫ ʫ 

ʚʠʷʚʣʝʥʥʽ ʧʦʪʝʥʮʽʡʥʠʭ ʥʘʩʣʽʜʢʽʚ (3ʘ). ɺʘʞʣʠʚʠʤ ʻ ʥʘʤʘʛʘʥʥʷ ʷʢʥʘʡʙʽʣʴʰʝ 

ʟʘʣʫʯʠʪʠ ʩʧʽʚʨʦʙʽʪʥʠʢʘ ʜʦ ʜʽʘʣʦʛʫ ʽ ʧʦʯʫʪʠ ʚʽʜ ʥʴʦʛʦ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʠʟʠʢʠ ʪʘ 

ʤʦʞʣʠʚʦʩʪʽ ʾʭʥʴʦʛʦ ʫʥʠʢʥʝʥʥʷ, ʙʦ ʮʝ ʜʘʩʪʴ ʙʽʣʴʰʠʡ ʝʬʝʢʪ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʧʩʠʭʦʣʦʛʽʾ ʦʩʦʙʠʩʪʦʩʪʽ (3ʙ). ʗʢʱʦ ʣʶʜʠʥʘ ʩʘʤʘ ʨʦʙʠʪʴ ʧʨʘʚʠʣʴʥʽ ʚʠʩʥʦʚʢʠ ʧʨʦ 

ʥʝʙʝʟʧʝʢʫ, ʪʦ ʽʥʪʫʾʪʠʚʥʦ ʙʫʜʝ ʟʛʦʜʥʘ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʙʝʟʧʝʯʥʽ ʤʝʪʦʜʠ ʨʦʙʦʪʠ. 

(3ʚ). 

ɿʘʡʚʠʤ ʥʝ ʙʫʜʝ ʦʪʨʠʤʘʪʠ ʚʽʜ ʦʧʠʪʘʥʦʛʦ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʽʥʰʠʭ ʧʠʪʘʥʴ 

ʙʝʟʧʝʢʠ, ʧʨʦʚʝʜʝʥʥʷ ʪʨʝʥʽʥʛʽʚ, ʚʣʘʩʥʠʡ ʜʦʩʚʽʜ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ, ʟʘʩʦʙʽʚ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʯʠ ʨʦʙʦʪʠ ʥʘ ʜʽʣʷʥʮʽ. ʎʝ ʜʘʩʪʴ ʧʦʪʨʽʙʥʠʡ ʜʦʩʚʽʜ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʦʭʦʨʦʥʠ ʧʨʘʮʽ (4). 

ʑʠʨʘ ʧʦʜʷʢʘ ʩʧʨʠʷʪʠʤʝ ʧʦʢʨʘʱʝʥʥʶ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚ ʢʦʣʝʢʪʠʚʽ ʪʘ 

ʧʽʜʚʠʱʠʪʴ ʜʦʚʽʨʫ ʜʦ ʘʫʜʠʪʦʨʘ ʜʣʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʾ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ (5). 

ɿʘ ʜʘʥʠʤʠ ʚʽʜʜʽʣʫ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʇɽʉ 2015 ʨʦʢʫ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʽ ʧʨʦʚʝʜʝʥʦ 49 985 ʇɸɹ ʟ ʥʠʭ 6 300 ʱʦʜʦ ʥʝʙʝʟʧʝʯʥʦʾ ʧʦʚʝʜʽʥʢʠ, 

ʱʦ ʥʘ 39 % ʙʽʣʴʰ ʥʽʞ ʟʘ ʘʥʘʣʦʛʽʯʥʠʡ ʧʝʨʽʦʜ 2014 ʨʦʢʫ, ʽ 23 ʟ ʧʨʘʮʽʚʥʠʢʘʤʠ, 

ʢʦʪʨʽ ʧʨʘʮʶʶʪʴ ʫ ʰʢʽʜʣʠʚʠʭ ʫʤʦʚʘʭ. ʊʘʢʝ ʟʨʦʩʪʘʥʥʷ ʟʘʬʽʢʩʦʚʘʥʠʭ ʧʦʤʠʣʢʦʚʠʭ 

ʜʽʡ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʢʨʘʱʝʥʥʷ ʫʚʘʞʥʦʩʪʽ ʢʝʨʽʚʥʠʢʽʚ ʜʦ ʥʝʙʝʟʧʝʯʥʦʾ ʧʦʚʝʜʽʥʢʠ, 

ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫʜʦʩʢʦʥʘʣʠʪʠ ʧʨʦʮʝʩ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. 

ɺʠʩʥʦʚʢʠ ʽ ʧʨʦʧʦʟʠʮʽʾ. ʆʮʽʥʠʚʰʠ ʩʠʪʫʘʮʽʶ ʚ ʛʘʣʫʟʽ ʟʘʛʘʣʦʤ, ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚ ʙʘʛʘʪʴʦʭ ʦʨʛʘʥʽʟʘʮʽʷʭ ʦʭʦʨʦʥʘ ʧʨʘʮʽ ʟʚʦʜʠʪʴʩʷ ʜʦ 

ʟʘʧʦʚʥʝʥʥʷ ʞʫʨʥʘʣʽʚ, ʽʥʩʪʨʫʢʪʘʞʽʚ ʪʘ ʫ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʥʝʱʘʩʥʦʛʦ ʚʠʧʘʜʢʫ, 

ʧʦʰʫʢʫ ʚʠʥʥʠʭ ʪʘ ʾʭ ʧʦʢʘʨʘʥʥʷ, ʱʦ ʞʦʜʥʠʤ ʯʠʥʦʤ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʟʘʛʘʣʴʥʫ 

ʪʝʥʜʝʥʮʽʶ ʽ ʥʝ ʫʤʦʞʣʠʚʣʶʻ ʧʦʪʨʘʧʣʷʥʥʷ ʚ ʥʝʙʝʟʧʝʯʥʽ ʩʠʪʫʘʮʽʾ ʫ ʧʦʜʘʣʴʰʦʤʫ. 
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ʉʘʤʝ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʫ ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ 

ʧʦʚʝʜʽʥʢʦʚʦʛʦ ʘʫʜʠʪʫ ʙʝʟʧʝʢʠ. ɺʽʥ ʜʦʟʚʦʣʷʻ ʚʨʘʭʦʚʫʚʘʪʠ ʜʫʤʢʠ ʧʨʘʮʽʚʥʠʢʽʚ, 

ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʧʨʦʮʝʩ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʪʘ ʟʜʽʡʩʥʶʚʘʪʠ ʨʦʙʦʪʫ ʟ ʧʝʨʩʦʥʘʣʦʤ 

ʥʘ ʥʦʚʦʤʫ ʨʽʚʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʨʦʙʦʪʠ ʚ ʢʦʣʝʢʪʠʚʽ. 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʊʨʝʪʷʢʦʚʘ ʃ.ɼ., ʜ.ʪ.ʥ. ʧʨʦʬ. (ʢʘʬ. ʆʇʎɹ ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ) 
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ʆʩʦʙʣʠʚʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʦʛʦ ʻʚʨʦʧʝʡʩʴʢʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʟ ʙʝʟʧʝʢʠ ʟʘʩʦʙʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ 

 
ʂʘʰʪʘʥʦʚ ʉ.ʌ., ʢ.ʪ.ʥ., ʜʦʮ. (ʢʘʬ. ʆʇʎɹ ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ) 

 

ʅʘʛʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʚ ʩʬʝʨʽ ʙʝʟʧʝʢʠ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʨʦʜʫʢʮʽʾ ʚ ʋʢʨʘʾʥʽ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʠʚʝʜʝʥʥʷ 

ʽʩʥʫʶʯʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʚ ʮʽʡ ʩʬʝʨʽ ʫ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʦ ʩʫʯʘʩʥʦʛʦ ʻʚʨʦʧʝʡʩʴʢʦʛʦ [1]. ɺ ʧʝʨʰʫ ʯʝʨʛʫ, 

ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʫʟʛʦʜʞʝʥʥʷ ʧʠʪʘʥʴ ʪʝʭʥʽʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ, 

ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʤʦʛʘʤ ʙʝʟʧʝʢʠ ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʪʘ ʧʨʦʜʫʢʮʽʾ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʟʘʩʦʙʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʧʨʘʮʶʶʯʠʭ. 

ɼʣʷ ʜʝʨʞʘʚʥʠʭ ʩʪʨʫʢʪʫʨ ʢʨʘʾʥ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ, ʷʢʽ ʥʘʜʽʣʝʥʽ ʧʨʘʚʦʤ 

ʥʘʛʣʷʜʫ ʟʘ ʙʝʟʧʝʢʦʶ ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʨʦʜʫʢʮʽʾ, ʧʨʽʦʨʠʪʝʪʥʠʤ 

ʜʦʢʫʤʝʥʪʦʤ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʧʨʦʜʫʢʮʽʾ ʽʩʥʫʶʯʦʤʫ ʟʘʢʦʥʦʜʘʚʩʪʚʫ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ, ʻ ɼʝʢʣʘʨʘʮʽʷ 

ɺʽʜʧʦʚʽʜʥʦʩʪʽ ɽʉ [2]. ʅʘʷʚʥʽʩʪʴ ɼʝʢʣʘʨʘʮʽʾ ɺʽʜʧʦʚʽʜʥʦʩʪʽ ɽʉ, ʮʝ ʦʟʥʘʢʘ ʪʦʛʦ, 

ʱʦ ʧʨʦʤʠʩʣʦʚʝ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʨʦʜʫʢʮʽʷ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ (ʩʧʨʦʝʢʪʦʚʘʥʽ) ʽ 

ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʚʩʽʭ ʦʩʥʦʚʥʠʭ ʚʠʤʦʛ ʙʝʟʧʝʢʠ. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʚ ʋʢʨʘʾʥʽ ʚʝʜʝʪʴʩʷ ʘʢʪʠʚʥʘ ʨʦʙʦʪʘ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʨʘʟʦʤ ʟ 

ʢʨʘʾʥʘʤʠ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʻʜʠʥʦʾ ʥʦʨʤʘʪʠʚʥʦʾ ʙʘʟʠ ʽʟ ʧʨʦʚʝʜʝʥʥʷ 

ʧʨʦʮʝʜʫʨʠ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʤʦʛʘʤ ʙʝʟʧʝʢʠ ʧʨʦʤʠʩʣʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʧʨʦʜʫʢʮʽʾ [3-4]. 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʜʘʥʦʾ ʩʪʘʪʪʽ ʻ 

ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʦʛʦ 

ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʪʘ ʽʩʥʫʶʯʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ     ʋʢʨʘʾʥʠ     ʚ ʪʘʢʦʤʫ 

ʚʘʞʣʠʚʦʤʫ ʩʝʛʤʝʥʪʽ ʧʨʦʤʠʩʣʦʚʦʾ ʙʝʟʧʝʢʠ, 

ʷʢ ʙʝʟʧʝʢʘ ʟʘʩʦʙʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ. 

ʆʩʥʦʚʥʠʤ ʥʦʨʤʘʪʠʚʥʠʤ ʜʦʢʫʤʝʥʪʦʤ, 

ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʚʠʤʦʛʠ ʙʝʟʧʝʢʠ ʩʪʦʩʦʚʥʦ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʠʨʦʙʥʠʮʪʚʘ, ʨʝʘʣʽʟʘʮʽʾ ʪʘ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʩʦʙʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʟʘʭʠʩʪʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʻ ɼʠʨʝʢʪʠʚʘ 89/686/ɽEC (Directive 

89/686/EEC çPersonal Protective Equipmentè - /PPE/) [5], ʽ ʩʘʤʝ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʚʠʤʦʛ ʮʽʻʾ ɼʠʨʝʢʪʠʚʠ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʚʽʜʧʦʚʽʜʥʠʡ ʚʽʪʯʠʟʥʷʥʠʡ ʊʝʭʥʽʯʥʠʡ 

ʨʝʛʣʘʤʝʥʪ ʟʘʩʦʙʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ (ʇʦʩʪʘʥʦʚʘ ʂʄ ʋʢʨʘʾʥʠ ʚʽʜ 27 

ʩʝʨʧʥʷ 2008 ʨ. ˉ 761) [6]. 

ɼʠʨʝʢʪʠʚʘ 89/686/ɽɽʉ ʘʙʦ ʷʢ ʾʾ ʱʝ ʥʘʟʠʚʘʶʪʴ ɼʠʨʝʢʪʠʚʘ PPE ʥʘ ʟʘʩʦʙʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʜʦʧʦʚʥʶʻʪʴʩʷ ɼʠʨʝʢʪʠʚʘʤʠ 93/68/EEC, 93/95/EEC, 

96/58/EC. 
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ʆʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ɼʠʨʝʢʪʠʚʠ 

ʈʈɽ ʥʘ ʟʘʩʦʙʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʟʘʭʠʩʪʫ (ɿɯɿ) - ʛʘʨʘʥʪʫʚʘʪʠ ʙʝʟʧʝʢʫ 

ɿɯɿ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʥʠʤʠ 

ʩʚʦʾʭ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ. 

ɻʦʣʦʚʥʘ ʤʝʪʘ ɼʠʨʝʢʪʠʚʠ ʈʈɽ 

ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦʙ ʧʽʜʚʠʱʠʪʠ 

ʙʝʟʧʝʢʫ ʧʨʘʮʽ, ʧʨʠ ʮʴʦʤʫ ɿɯɿ 

ʦʙʦʚôʷʟʢʦʚʦ ʤʘʶʪʴ ʙʫʪʠ ʙʝʟʧʝʯʥʠʤʠ 

ʽ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʟʘʷʚʣʝʥʦʾ ʤʝʪʠ. 

 ʉʬʝʨʘ ʜʽʾ ɼʠʨʝʢʪʠʚʠ ʈʈɽ 
ɼʠʨʝʢʪʠʚʘ PPE ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦ ʟʘʩʦʙʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ (ɿɯɿ). 

ɺʦʥʘ ʚʩʪʘʥʦʚʣʶʻ ʫʤʦʚʠ, ʱʦ ʨʝʛʫʣʶʶʪʴ ʧʦʩʪʘʯʘʥʥʷ ʥʘ ʨʠʥʦʢ ʽ ʚʽʣʴʥʠʡ ʦʙʽʛ ʚ 

ʨʘʤʢʘʭ ɭʉ, ʘ ʪʘʢʦʞ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ ʙʝʟʧʝʢʠ, ʷʢʠʤ ɿɯɿ ʧʦʚʠʥʥʽ ʟʘʜʦʚʦʣʴʥʷʪʠ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʪʫ ʟʜʦʨʦʚ'ʷ ʪʘ ʙʝʟʧʝʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ɿɯɿ. 

ɼʘʥʘ ɼʠʨʝʢʪʠʚʘ PPE ʚʠʩʫʚʘʻ ʚʠʤʦʛʠ ʜʦ ʙʫʜʴ-ʷʢʠʭ ʧʨʠʩʪʨʦʾʚ ʽ ʟʘʩʦʙʽʚ, ʷʢʽ 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʥʦʩʽʥʥʷ ʘʙʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʝʤ ʟ ʤʝʪʦʶ ʟʘʭʠʩʪʫ ʚʽʜ 

ʦʜʥʦʛʦ ʽ ʙʽʣʴʰʝ ʚʠʜʽʚ ʥʝʙʝʟʧʝʢ (ʨʠʟʠʢʽʚ), ʷʢʽ ʻ ʟʘʛʨʦʟʣʠʚʠʤʠ ʱʦʜʦ ʡʦʛʦ 

ʙʝʟʧʝʢʠ ʪʘ ʟʜʦʨʦʚ'ʷ. 

ʇʽʜ ʜʽʶ ɼʠʨʝʢʪʠʚʘ PPE ʧʽʜʧʘʜʘʶʪʴ ʪʘʢʦʞ ʽ ʚʩʽ ʜʦʜʘʪʢʦʚʽ ʧʨʠʩʪʨʦʾ ʪʘ 

ʟʘʩʦʙʠ, ʷʢʽ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʟʦʥʽ ʨʠʟʠʢʫ ʩʧʽʣʴʥʦ ʟ ʦʩʥʦʚʥʠʤ ʚʠʨʦʙʦʤ. 

ɺ ʷʢʦʩʪʽ ɿɯɿ ʨʦʟʛʣʷʜʘʶʪʴʩʷ: 
ʘ) ʢʦʤʧʣʝʢʪ, ʩʢʣʘʜʝʥʠʡ ʟ ʜʝʢʽʣʴʢʦʭ ʧʨʠʩʪʨʦʾʚ ʘʙʦ ʧʨʠʩʪʦʩʫʚʘʥʴ, ʱʦ 

ʟʽʙʨʘʥʥʽ ʚʦʻʜʠʥʦ ʚʠʛʦʪʦʚʣʶʚʘʯʝʤ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʭʠʩʪʫ ʣʶʜʠʥʠ ʚʽʜ 

ʦʜʥʦʛʦ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʚʠʜʽʚ ʥʝʙʝʟʧʝʢ 

(ʨʠʟʠʢʽʚ), ʷʢʠʭ ʚʦʥʘ ʤʦʞʝ ʟʘʟʥʘʪʠ 

ʦʜʥʦʯʘʩʥʦ; 

b) ʟʘʭʠʩʥʠʡ ʧʨʠʩʪʨʽʡ ʘʙʦ 

ʧʨʠʩʪʦʩʫʚʘʥʥʷ, ʱʦ ʧʦʻʜʥʘʥʝ ʥʝʨʦʟ'ʻʤʥʠʤ 

ʘʙʦ ʨʦʟ'ʻʤʥʠʤ ʩʧʦʩʦʙʦʤ ʟ ʧʝʨʩʦʥʘʣʴʥʠʤ ʥʝ 

ʟʘʭʠʩʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ, ʷʢʝ ʥʦʩʠʪʴ ʘʙʦ 

ʟʘʩʪʦʩʦʚʫʻ ʣʶʜʠʥʘ ʧʨʠ ʚʠʢʦʥʘʥʥʽ 

ʩʧʝʮʠʬʽʯʥʠʭ ʨʦʙʦʯʠʭ ʦʧʝʨʘʮʽʡ; 

c) ʚʟʘʻʤʦʟʘʤʽʥʥʽ ʢʦʤʧʦʥʝʥʪʠ ɿɯɿ, ʷʢʽ 
ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ɿɯɿ ʽ ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʠʢʣʶʯʥʦ ʜʣʷ 

ʜʘʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ɹʫʜʴ-ʷʢʘ ʩʠʩʪʝʤʘ, ʱʦ ʧʦʩʪʘʚʣʷʻʪʴʩʷ ʥʘ 

ʨʠʥʦʢ ʨʘʟʦʤ ʟ ɿɯɿ ʜʣʷ ʡʦʛʦ ʧʽʜ'ʻʜʥʘʥʥʷ ʜʦ 

ʜʦʜʘʪʢʦʚʦʛʦ ʟʦʚʥʽʰʥʴʦʛʦ ʧʨʠʩʪʨʦʶ, 

ʧʦʚʠʥʥʘ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʥʝʚʽʜ'ʻʤʥʘ ʯʘʩʪʠʥʘ 

ʮʴʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʥʘʚʽʪʴ ʷʢʱʦ ʮʷ ʩʠʩʪʝʤʘ ʥʝ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʦʩʪʽʡʥʦʛʦ 

ʥʦʩʽʥʥʷ ʘʙʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʝʤ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ, ʢʦʣʠ ʚʽʥ 

ʧʽʜʜʘʻʪʴʩʷ ʨʠʟʠʢʫ. 
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 ʉʝʨʪʠʬʽʢʘʮʽʷ ɿɯɿ  
ʉʝʨʪʠʬʽʢʘʮʽʷ ɿɯɿ - ʟʘʧʦʨʫʢʘ ʙʝʟʧʝʢʠ ʧʨʘʮʶʶʯʠʭ. 

ʉʝʨʪʠʬʽʢʘʪʠ ʥʘ ɿɯɿ ʚʠʜʘʶʪʴ ʣʠʰʝ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʚʩʽ 

ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ ʚʠʟʥʘʥʽ ʘʙʩʦʣʶʪʥʦ ʙʝʟʧʝʯʥʠʤʠ ʽ 

ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɺʩʽ ʚʠʨʦʙʥʠʢʠ, 

ʜʠʩʪʨʠʙ'ʶʪʦʨʠ ʪʘ ʟʘʢʦʥʦʜʘʚʮʽ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, 

ʟʦʙʦʚ'ʷʟʘʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʤʘʢʩʠʤʘʣʴʥʝ ʚʠʢʦʥʘʥʥʷ 

ʚʠʤʦʛ ʙʝʟʧʝʢʠ. 

ɺʠʨʦʙʥʠʢ ʟʦʙʦʚ'ʷʟʘʥʠʡ ʛʘʨʘʥʪʫʚʘʪʠ ʧʦʢʫʧʮʝʚʽ, ʱʦ 

ʚʩʽ ʧʨʦʧʦʥʦʚʘʥʽ ʚʠʨʦʙʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʻʚʨʦʧʝʡʩʴʢʠʤ 

ʛʘʨʤʦʥʽʟʦʚʘʥʠʤ ʩʪʘʥʜʘʨʪʘʤ, ʧʨʦ ʱʦ ʽ ʧʦʚʠʥʥʦ ʙʫʪʠ ʚʢʘʟʘʥʦ ʚ ʩʝʨʪʠʬʽʢʘʪʽ ʥʘ 

ɿɯɿ. ɼʦʪʨʠʤʘʥʥʷ ʨʝʛʣʘʤʝʥʪʽʚ ʦʙʦʚ'ʷʟʢʦʚʦ ʜʣʷ ʚʩʽʭ. 

ʆʩʥʦʚʥʽ ʧʨʦʮʝʜʫʨʠ ʩʝʨʪʠʬʽʢʘʮʽʾ. 
1. ʇʝʨʝʜ ʧʦʩʪʘʯʘʥʥʷʤ ʤʦʜʝʣʽ ɿɯɿ ʥʘ ʨʠʥʦʢ ʚʠʨʦʙʥʠʢ ʘʙʦ ʡʦʛʦ 

ʫʧʦʚʥʦʚʘʞʝʥʠʡ ʧʨʝʜʩʪʘʚʥʠʢ ʚ ɭʉ ʧʦʚʠʥʝʥ ʤʘʪʠ ʚʽʜʧʦʚʽʜʥʫ ʪʝʭʥʽʯʥʫ 

ʜʦʢʫʤʝʥʪʘʮʽʶ, ʷʢʘ ʧʝʨʝʜʙʘʯʝʥʘ ʚ ɼʦʜʘʪʢʫ III  ɼʠʨʝʢʪʠʚʠ ʈʈɽ, ʟ ʪʠʤ, ʱʦʙ ʧʨʠ 

ʥʝʦʙʭʽʜʥʦʩʪʽ, ʧʨʝʜʩʪʘʚʠʪʠ ʾʾ ʢʦʤʧʝʪʝʥʪʥʠʤ ʦʨʛʘʥʘʤ. 

2. ʇʝʨʝʜ ʩʝʨʽʡʥʠʤ ʚʠʨʦʙʥʠʮʪʚʦʤ ʤʦʜʝʣʽ ɿɯɿ, ʚʠʨʦʙʥʠʢ ʘʙʦ ʡʦʛʦ 

ʫʧʦʚʥʦʚʘʞʝʥʠʡ ʧʨʝʜʩʪʘʚʥʠʢ ʚ ɭʉ ʧʦʚʠʥʝʥ ʧʨʝʜʩʪʘʚʠʪʠ ʮʶ ʤʦʜʝʣʴ ʜʣʷ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʪʠʧʦʚʦʛʦ ʟʨʘʟʢʘ. ʇʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʥʷ ʪʘʢʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʚʠʟʥʘʯʝʥʦ ʫ ʉʪʘʪʪʽ 10 ɼʠʨʝʢʪʠʚʠ ʈʈɽ. 

* ɺʠʧʨʦʙʫʚʘʥʥʷ ʪʠʧʦʚʦʛʦ ʟʨʘʟʢʘ ʥʝ ʧʦʪʨʽʙʥʽ ʜʣʷ ʤʦʜʝʣʝʡ ɿɯɿ ʧʨʦʩʪʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʱʦ ʨʦʟʨʦʙʥʠʢ ʚʚʘʞʘʻ, ʱʦ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʩʘʤʦʩʪʽʡʥʦ ʦʮʽʥʠʪʠ 

ʨʽʚʝʥʴ ʟʘʭʠʩʪʫ ʚʽʜ ʤʽʥʽʤʘʣʴʥʠʭ ʨʠʟʠʢʽʚ, ʥʘʩʣʽʜʢʠ ʷʢʠʭ ʧʨʠ ʾʭ ʧʦʩʪʫʧʦʚʦʤʫ 

ʧʨʦʷʚʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʟʜʘʣʝʛʽʜʴ ʽ ʙʝʟʧʦʤʠʣʢʦʚʦ ʚʠʟʥʘʯʝʥʽ ʩʘʤʠʤ ʢʦʨʠʩʪʫʚʘʯʝʤ. 

 ɺʠʧʨʦʙʫʚʘʥʥʷ ʪʠʧʦʚʦʛʦ 

 ʟʨʘʟʢʘ ɿɯɿ. 
1. ɺʠʧʨʦʙʫʚʘʥʥʷ ʪʠʧʦʚʦʛʦ ʟʨʘʟʢʘ 

- ʮʝ ʧʨʦʮʝʜʫʨʘ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ 
ʟʘʪʚʝʨʜʞʝʥʠʡ ʢʦʥʪʨʦʣʴʥʠʡ ʦʨʛʘʥ 

ʚʩʪʘʥʦʚʣʶʻ ʽ ʟʘʩʚʽʜʯʫʻ, ʱʦ ʜʘʥʘ 

ʤʦʜʝʣʴ ɿɯɿ ʟʘʜʦʚʦʣʴʥʷʻ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʧʦʣʦʞʝʥʥʷʤʠ ʮʽʻʾ ɼʠʨʝʢʪʠʚʠ ʈʈɽ. 

2. ɿʘʷʚʢʘ ʥʘ ʧʨʦʚʝʜʝʥʥʷ 

ʚʠʧʨʦʙʫʚʘʥʴ ʪʠʧʦʚʦʛʦ ʟʨʘʟʢʘ ʧʦʚʠʥʥʘ 

ʧʦʜʘʚʘʪʠʩʷ ʚʠʨʦʙʥʠʢʦʤ ʘʙʦ ʡʦʛʦ 

ʫʧʦʚʥʦʚʘʞʝʥʠʤ ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʚ ɭʉ ʚ 

ʻʜʠʥʠʡ ʢʦʥʪʨʦʣʴʥʠʡ ʦʨʛʘʥ 

ʘʢʨʝʜʠʪʦʚʘʥʠʡ ʱʦʜʦ ʜʘʥʦʾ ʤʦʜʝʣʽ ɿɯɿ. 

 ɼʝʢʣʘʨʘʮʽʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ɿɯɿ. 
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ɼʝʢʣʘʨʘʮʽʷ ɭʉ ʧʨʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ - ʮʝ ʧʨʦʮʝʜʫʨʘ, 

ʚ ʨʘʤʢʘʭ ʷʢʦʾ ʚʠʨʦʙʥʠʢ ʘʙʦ ʡʦʛʦ ʫʧʦʚʥʦʚʘʞʝʥʠʡ 

ʧʨʝʜʩʪʘʚʥʠʢ ʚ ɭʉ: 

1) ʩʢʣʘʜʘʻ ʜʝʢʣʘʨʘʮʽʶ (ʬʦʨʤʘ ʥʘʚʝʜʝʥʘ ʚ 

ɼʦʜʘʪʢʫ VI ɼʠʨʝʢʪʠʚʠ ʈʈɽ), ʷʢʘ ʟʘʩʚʽʜʯʫʻ, ʱʦ ɿɯɿ, 

ʷʢʽ ʧʦʩʪʘʚʣʷʶʪʴʩʷ ʥʘ ʨʠʥʦʢ, ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʧʦʣʦʞʝʥʥʷʤ ʮʽʻʾ ɼʠʨʝʢʪʠʚʠ, ʽ ʨʦʙʠʪʴ ʚʽʥ ʮʝ ʟ ʤʝʪʦʶ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʮʽʻʾ ʜʝʢʣʘʨʘʮʽʾ ʚ ʢʦʤʧʝʪʝʥʪʥʽ ʦʨʛʘʥʠ 

ʚʣʘʜʠ; 

2) ʥʘʥʦʩʠʪʴ ʥʘ ʢʦʞʥʝ ɿɯɿ ʤʘʨʢʫʚʘʥʥʷ ʉɽ. 

 ʄʘʨʢʫʚʘʥʥʷ ʉɽ. 

1. ʄʘʨʢʫʚʘʥʥʷ ʉɽ ʧʦʚʠʥʥʦ ʩʢʣʘʜʘʪʠʩʷ ʟ ʚʝʣʠʢʠʭ 

ʣʽʪʝʨ çʉɽè. ɿʨʘʟʦʢ ʧʨʠʚʝʜʝʥʦ ʚ ɼʦʜʘʪʢʫ IV  

ɼʠʨʝʢʪʠʚʠ ʈʈɽ. ʗʢʱʦ ʥʦʪʠʬʽʢʦʚʘʥʠʡ ʦʨʛʘʥ 

ʟʘʣʫʯʘʻʪʴʩʷ ʥʘ ʝʪʘʧʽ ʢʦʥʪʨʦʣʶ ʧʨʦʜʫʢʮʽʾ, ʪʦ ʡʦʛʦ 

ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʠʡ ʥʦʤʝʨ ʧʦʚʠʥʝʥ ʙʫʪʠ ʜʦʜʘʥʠʡ ʜʦ 

ʤʘʨʢʫʚʘʥʥʷ. 

2. ʄʘʨʢʫʚʘʥʥʷ ʉɽ ʧʦʚʠʥʥʦ ʥʘʥʦʩʠʪʠʩʷ ʥʘ ʢʦʞʥʝ 
ʚʠʛʦʪʦʚʣʝʥʝ ɿɯɿ ʽ ʙʫʪʠ ʷʩʥʦ ʚʠʜʠʤʠʤ, ʯʽʪʢʽʤ ʽ ʥʝʟʤʠʚʥʠʤ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ 

ʧʝʨʝʜʙʘʯʫʚʘʥʦʛʦ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ɿɯɿ; ʷʢʱʦ ʞ ʮʝ ʥʝʤʦʞʣʠʚʦ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ɿɯɿ, ʤʘʨʢʫʚʘʥʥʷ ʉɽ ʤʦʞʝ ʙʫʪʠ ʥʘʥʝʩʝʥʘ ʥʘ 

ʫʧʘʢʦʚʢʫ. 

3. ʅʘʥʝʩʝʥʥʷ ʥʘ ɿɯɿ ʽʥʰʠʭ ʤʘʨʢʫʚʘʥʴ, ʷʢʽ ʧʦʜʽʙʥʽ ʟʘ ʬʦʨʤʦʶ ʽ ʟʥʘʯʝʥʥʷʤ ʟ 
ʤʘʨʢʫʚʘʥʥʷʤ ʉɽ ʽ ʷʢʽ ʟʜʘʪʥʽ ʚʚʝʩʪʠ ʚ ʦʤʘʥʫ ʪʨʝʪʶ ʩʪʦʨʦʥʫ, ʧʦʚʠʥʥʦ ʙʫʪʠ 

ʟʘʙʦʨʦʥʝʥʦ. ʊʘʢʦʞ ʙʫʜʴ-ʷʢʝ ʽʥʰʝ ʤʘʨʢʫʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʥʘʥʝʩʝʥʘ ʥʘ ɿɯɿ ʘʙʦ 

ʥʘ ʡʦʛʦ ʫʧʘʢʦʚʢʫ ʣʠʰʝ ʟʘ ʫʤʦʚʠ, ʱʦ ʮʝ ʥʝ ʟʥʠʟʠʪʴ ʚʠʜʠʤʦʩʪʽ ʽ ʨʦʟʙʽʨʣʠʚʦʩʪʽ 

ʤʘʨʢʫʚʘʥʥʷ ʉɽ. 

 ʅʝʦʙʭʽʜʥʠʡ ʧʝʨʝʣʽʢ ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʥʘ ɿɯɿ. 
ʊʝʭʥʽʯʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ ʥʘ ɿɯɿ ʧʦʚʠʥʥʘ ʤʽʩʪʠʪʠ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ ʱʦʜʦ 

ʟʘʭʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʠʨʦʙʥʠʢʦʤ 

ʜʣʷ   ʟʘʙʝʟʧʝʯʝʥʥʷ   ʚʽʜʧʦʚʽʜʥʦʩʪʽ  ɿɯɿ  ʫʩʽʤ ʦʩʥʦʚʥʠʤ 

ʽʩʥʫʶʯʠʤ ʚʠʤʦʛʘʤ ɼʠʨʝʢʪʠʚʠ ʈʈɽ. 

ɼʣʷ ʤʦʜʝʣʝʡ ɿɯɿ, ʱʦ ʚʠʧʫʩʢʘʶʪʴʩʷ ʩʝʨʽʡʥʦ, 

ʜʦʢʫʤʝʥʪʘʮʽʷ ʧʦʚʠʥʥʘ ʚʢʣʶʯʘʪʠ, ʟʦʢʨʝʤʘ: 

1. ʊʝʭʥʽʯʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ ʚʠʨʦʙʥʠʢʘ, ʱʦ ʤʽʩʪʠʪʴ: 
a) ʟʘʛʘʣʴʥʽ ʽ ʜʝʪʘʣʴʥʽ ʢʨʝʩʣʝʥʥʷ ɿɯɿ, ʧʨʠ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʟ ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʟʘʧʠʩʢʘʤʠ ʽ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʦʩʣʽʜʥʦʛʦ ʟʨʘʟʢʘ ʱʦʜʦ 

ʧʝʨʝʚʽʨʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʽʩʥʫʶʯʠʤ ʦʩʥʦʚʥʠʤ ʚʠʤʦʛʘʤ; 

b) ʧʦʚʥʠʡ ʧʝʨʝʣʽʢ ʦʩʥʦʚʥʠʭ ʚʠʤʦʛ ʙʝʟʧʝʢʠ ʪʘ 
ʧʝʨʝʣʽʢ ʛʘʨʤʦʥʽʟʦʚʘʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʘʙʦ ʽʥʰʠʭ 

ʪʝʭʥʽʯʥʠʭ ʩʧʝʮʠʬʽʢʘʮʽʡ, ʷʢʽ ʚʨʘʭʦʚʫʚʘʣʠʩʷ ʫ ʧʨʦʝʢʪʽ 

ʤʦʜʝʣʽ ɿɯɿ; 
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2. ʆʧʠʩ ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ ʪʘ 

ʚʠʧʨʦʙʫʚʘʥʴ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʽ ʚʠʨʦʙʥʠʢʘ ʜʣʷ ʧʝʨʝʚʽʨʢʠ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ɿɯɿ 

ʛʘʨʤʦʥʽʟʦʚʘʥʠʤ ʩʪʘʥʜʘʨʪʘʤ ʘʙʦ ʽʥʰʠʤ 

ʽʩʥʫʶʯʠʤ ʥʦʨʤʘʪʠʚʥʠʤ ʘʢʪʘʤ, ʘ ʪʘʢʦʞ 

ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʽʚʥʷ 

ʷʢʦʩʪʽ. 

3. ʂʦʧʽʶ ʽʥʬʦʨʤʘʮʽʾ, ʟʘʟʥʘʯʝʥʦʾ ʚ 
ʧ. 1.4 ɼʦʜʘʪʢʘ ʇ ɼʠʨʝʢʪʠʚʠ ʈʈɽ. 

ʇʨʠʚʝʜʝʥʽ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ ʤʘʪʝʨʽʘʣʠ ʧʦʚʠʥʥʽ ʩʧʨʠʷʪʠ ʙʽʣʴʰ ʛʣʠʙʦʢʦʤʫ 

ʨʦʟʫʤʽʥʥʶ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʫʯʘʩʥʦʛʦ 

ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʚ ʩʬʝʨʽ ʙʝʟʧʝʢʠ ʟʘʩʦʙʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ 

ʧʨʘʮʶʶʯʠʭ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʦʚʠʥʥʦ ʩʧʨʠʷʪʠ ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʪʘ 

ʢʦʥʢʫʨʝʥʪʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʚʽʪʯʠʟʥʷʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʥʘ 

ʻʚʨʦʧʝʡʩʴʢʦʤʫ ʨʠʥʢʫ ɿɯɿ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

 

1. ʋʛʦʜʘ ʧʨʦ ʘʩʦʮʽʘʮʽʶ ʤʽʞ ʋʢʨʘʾʥʦʶ ʟ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ ʪʘ ɭʚʨʦʧʝʡʩʴʢʠʤ 
ʉʦʶʟʦʤ ʽ ʾʭʥʽʤʠ ʜʝʨʞʘʚʘʤʠ-ʯʣʝʥʘʤʠ, ʟ ʽʥʰʦʾ ʩʪʦʨʦʥʠ /ʆʬʽʮʽʡʥʠʡ ʋʨʷʜʦʚʠʡ 

ʩʘʡʪ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ/. 
http://www.kmu.gov.ua/kmu/docs/EA/00_Ukraine-EU_Association_Agreement_(body).pdf/. 

2. Directive 2001/95/EC çGeneral Product Safety Directiveè. 
3. ɼʉʊʋ ISO/IEC Guide 67:2008 çʆʮʽʥʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ. ɿʘʩʘʜʠ 

ʩʝʨʪʠʬʽʢʘʮʽʾ ʧʨʦʜʫʢʮʽʾè. 

4. ɼʉʊʋ ISO/IEC 17007:2009 çʆʮʽʥʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ. ʅʘʩʪʘʥʦʚʠ ʱʦʜʦ 

ʩʢʣʘʜʘʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʧʨʠʜʘʪʥʠʭ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽè. 

5. Council Directive 89/686/EEC of 21 December 1989 on the approximation of 

the laws of the Member States relating to personal protective equipment 

(89/686/EEC). 

6. ʇʦʩʪʘʥʦʚʘ ʂʄ ʋʢʨʘʾʥʠ ʚʽʜ 27 ʩʝʨʧʥʷ 2008 ʨ. ˉ 761 ʧʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ 
ʊʝʭʥʽʯʥʦʛʦ ʨʝʛʣʘʤʝʥʪʫ ʟʘʩʦʙʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʟʘʭʠʩʪʫ (ʽʟ ʟʤʽʥʘʤʠ, ʚʥʝʩʝʥʠʤʠ 

ʟʛʽʜʥʦ ʟ ʇʦʩʪʘʥʦʚʘʤʠ ʂʄ ˉ 777 (7772011ʧ) ʚʽʜ 20.07.2011; N 235 ( 2352013ʧ) 

ʚʽʜ 08.04.2013; N 632 ( 6322013ʧ) ʚʽʜ 28.08.2013; N 76 ( 762016ʧ) ʚʽʜ 

11.02.2016). 

http://www.kmu.gov.ua/kmu/docs/EA/00_Ukraine-EU_Association_Agreement_(body).pdf/
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ʇɸʈʅʀʂʆɺʀʁ ɽʌɽʂʊ ɯ ɺʀʈʆɹʅʀʎʊɺʆ ʉʊɸʃɯ 

 
ʂʦʚʪʫʥ ɸ.ɯ., ʘʩʠʩʪʝʥʪ (ʢʘʬ. ʆʇʎɹ ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ); 

ʈʦʟʜʦʙʫʜʴʢʦ ɯ.ɺ., ʩʪʫʜ.(ʛʨ. ʌʉ-71ʤʧ, ɯʌʌ ʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ) 

 
 

ʇʨʦ ʩʦʮʽʘʣʴʥʽ ʥʘʩʣʽʜʢʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʧʦʛʽʨʰʝʥʥʷʤ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʽ 

ʪʝʭʥʦʛʝʥʥʽ ʢʘʪʘʩʪʨʦʬʠ ʧʠʰʫʪʴ ʙʘʛʘʪʦ, ʘʣʝ ʚ ʦʩʥʦʚʥʦʤʫ, ʦʢʨʝʤʦ ʚʽʜ ʪʝʤʠ 

ʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʆʜʥʘʢ ʮʽ ʷʚʠʱʘ ʜʫʞʝ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʽ. 

ʊʝʭʥʦʣʦʛʽʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ʣʶʜʠʥʠ ʧʨʠʟʚʝʣʘ ʜʦ ʨʷʜʫ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ, ʫ 

ʪʦʤʫ ʯʠʩʣʽ ʜʦ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʽʥʥʷ. 

ʌʫʨ'ʻ ʧʝʨʰʠʤ ʟʨʦʟʫʤʽʚ, ʱʦ ʦʢʨʝʤʽ ʛʘʟʠ ʚ ʘʪʤʦʩʬʝʨʽ ʧʣʘʥʝʪʠ ʚʣʦʚʣʶʶʪʴ 

ʪʝʧʣʦ ʽ ʩʪʨʠʤʫʶʪʴ ʡʦʛʦ. ɺʽʥ ʥʘʟʚʘʚ ʚʽʜʢʨʠʪʝ ʥʠʤ ʷʚʠʱʝ ʧʘʨʥʠʢʦʚʠʤ ʝʬʝʢʪʦʤ. 

ʗʢ ʜʦʚʽʚ ʧʽʟʥʽʰʝ ʽʥʰʠʡ ʚʯʝʥʠʡ, ɼʞʦʥ ʊʽʥʜʝʣʣ, ʪʘʢʠʤ ʛʘʟʦʤ ʻ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ, 

ʷʢʠʡ ʩʧʨʠʷʻ ʥʘʢʦʧʠʯʝʥʥʶ ʪʝʧʣʘ ʥʘ ʧʦʚʝʨʭʥʽ ʧʣʘʥʝʪʠ (ʨʠʩ. 1). 
 

ʈʠʩ.1. ʇʘʨʥʠʢʦʚʠʡ ʝʬʝʢʪ ʫ ʧʨʠʨʦʜʽ. 

 

ʋ 1997 ʨ. ʙʫʚ ʧʽʜʧʠʩʘʥʠʡ ʂʽʦʪʩʴʢʠʡ ʧʨʦʪʦʢʦʣ ð ʤʽʞʥʘʨʦʜʥʠʡ ʜʦʢʫʤʝʥʪ, 

ʷʢʠʡ ʟʦʙʦʚ'ʷʟʫʻ ʨʦʟʚʠʥʝʥʽ ʢʨʘʾʥʠ ʽ ʢʨʘʾʥʠ ʟ ʧʝʨʝʭʽʜʥʦʶ ʝʢʦʥʦʤʽʢʦʶ ʩʢʦʨʦʪʠʪʠ 

ʦʙʩʷʛ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʫ 2008-2012 ʨʨ. ʥʘ 5,2% ʧʦʨʽʚʥʷʥʦ ʟ 

ʧʦʢʘʟʥʠʢʘʤʠ 1990 ʨ. ʇʘʨʥʠʢʦʚʠʡ ʛʘʟ ð ʛʘʟ, ʱʦ ʧʦʛʣʠʥʘʻ ʪʝʧʣʦʚʝ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ɿʝʤʣʽ ʽ ʭʤʘʨ ʽ ʚʽʜʙʠʚʘʻ ʡʦʛʦ ʥʘʟʘʜ ʜʦ ɿʝʤʣʽ. ɿʛʽʜʥʦ ʟ 

ɼʦʜʘʪʢʦʤ ɸ ʜʦ ʂʽʦʪʩʴʢʦʛʦ ʧʨʦʪʦʢʦʣʫ ʚʠʟʥʘʯʝʥʦ ʰʽʩʪʴ ʛʘʟʽʚ, ʷʢʽ ʜʘʶʪʴ  

ʦʩʥʦʚʥʠʡ ʚʥʝʩʦʢ ʜʦ ʧʘʨʥʠʢʦʚʦʛʦ ʝʬʝʢʪʫ. ʎʠʤʠ ʛʘʟʘʤʠ ʻ: ʜʽʦʢʩʠʜ ʚʫʛʣʝʮʶ, ʉʆ2; 

ʤʝʪʘʥ, ʉʅ4;ʟʘʢʠʩ ʘʟʦʪʫ, N2O; ʛʽʜʨʦʬʪʦʨʚʫʛʣʝʮʝʚʽ ʩʧʦʣʫʢʠ; ʧʝʨʬʪʦʨʚʫʛʣʝʮʝʚʽ 

ʩʧʦʣʫʢʠ; ʛʝʢʩʘʬʪʦʨʠʜ ʩʽʨʢʠ, SF6. ʅʘ ʩʚʽʪʦʚʫ ʯʦʨʥʫ ʤʝʪʘʣʫʨʛʽʶ ʧʨʠʧʘʜʘʻ ʜʦ 20% 

ʧʨʦʤʠʩʣʦʚʠʭ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ. 

http://uk.wikipedia.org/wiki/%D0%93%D0%B0%D0%B7
http://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%B5_%D0%B2%D0%B8%D0%BF%D1%80%D0%BE%D0%BC%D1%96%D0%BD%D1%8E%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%B5_%D0%B2%D0%B8%D0%BF%D1%80%D0%BE%D0%BC%D1%96%D0%BD%D1%8E%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BF%D0%BB%D0%BE%D0%B2%D0%B5_%D0%B2%D0%B8%D0%BF%D1%80%D0%BE%D0%BC%D1%96%D0%BD%D1%8E%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F
http://uk.wikipedia.org/wiki/%D0%97%D0%B5%D0%BC%D0%BB%D1%8F
http://uk.wikipedia.org/wiki/%D0%A5%D0%BC%D0%B0%D1%80%D0%B8
http://uk.wikipedia.org/wiki/%D0%9A%D1%96%D0%BE%D1%82%D1%81%D1%8C%D0%BA%D0%B8%D0%B9_%D0%BF%D1%80%D0%BE%D1%82%D0%BE%D0%BA%D0%BE%D0%BB
http://uk.wikipedia.org/wiki/%D0%9F%D0%B0%D1%80%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%D0%B8%D0%B9_%D0%B5%D1%84%D0%B5%D0%BA%D1%82
http://uk.wikipedia.org/wiki/%D0%94%D1%96%D0%BE%D0%BA%D1%81%D0%B8%D0%B4_%D0%B2%D1%83%D0%B3%D0%BB%D0%B5%D1%86%D1%8E
http://uk.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D0%B0%D0%BD
http://uk.wikipedia.org/wiki/%D0%9E%D0%BA%D1%81%D0%B8%D0%B4_%D0%B0%D0%B7%D0%BE%D1%82%D1%83
http://uk.wikipedia.org/w/index.php?title=%D0%93%D0%B5%D0%BA%D1%81%D0%B0%D1%84%D1%82%D0%BE%D1%80%D0%B8%D0%B4_%D1%81%D1%96%D1%80%D0%BA%D0%B8&amp;action=edit&amp;redlink=1



































































































































































































































































































































































