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1 

 

ɿɸɻɸʃʔʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈʆɹʆʊʀ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʅʝʫʭʠʣʴʥʝ ʟʨʦʩʪʘʥʥʷ ʩʚʽʪʦʚʦʛʦ ʥʘʩʝʣʝʥʥʷ ʽ ʡʦʛʦ 

ʧʦʪʨʝʙ ʩʪʘʚʠʪʴ ʧʝʨʝʜ ʩʚʽʪʦʚʦʶ ʩʧʽʣʴʥʦʪʦʶ ʥʦʚʽ ʩʧʦʞʠʚʯʽ ʚʠʢʣʠʢʠ. ʉʘʤʝ ʪʦʤʫ, 

ʦʙʩʷʛʠ ʧʝʨʝʚʝʟʝʥʴ, ʢʽʣʴʢʽʩʪʴ ʽ ʪʦʥʥʘʞ ʩʚʽʪʦʚʦʛʦ ʬʣʦʪʫ ʙʝʟʧʝʨʝʨʚʥʦ 

ʟʙʽʣʴʰʫʶʪʴʩʷ. ʂʨʽʤ ʤʽʞʥʘʨʦʜʥʦʾ ʪʦʨʛʽʚʣʽ ʩʪʨʽʤʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʤʦʨʩʴʢʠʡ 

ʝʥʝʨʛʝʪʠʯʥʠʡ ʩʝʢʪʦʨ - ʛʣʠʙʦʢʦʚʦʜʥʝ ʙʫʨʽʥʥʷ, ʚʠʜʦʙʫʪʦʢ ʛʘʟʫ ʪʘ ʥʘʬʪʠ, 

ʩʪʚʦʨʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʪʦʱʦ. ɯʥʪʝʥʩʠʬʽʢʘʮʽʷ 

ʚʩʽʭ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ ʣʶʜʩʪʚʘ ʪʘʢʦʞ ʟʫʤʦʚʣʶʻ ʫʩʢʣʘʜʥʝʥʥʷ ʤʦʨʩʴʢʠʭ 

ʦʧʝʨʘʮʽʡ, ʧʦʚ'ʷʟʘʥʠʭ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʪʠʧʽʚ, ʢʽʣʴʢʦʩʪʽ ʽ ʨʦʟʤʽʨʽʚ ʩʫʜʝʥ, ʱʦ 

ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʫʻ ʨʠʟʠʢʠ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʮʠʭ ʦʧʝʨʘʮʽʡ. 

ʉʪʘʪʠʩʪʠʢʘ ʘʚʘʨʽʡʥʦʩʪʽ ʩʚʽʪʦʚʦʛʦ ʬʣʦʪʫ ʧʦʢʘʟʫʻ ʧʦʟʠʪʠʚʥʫ ʪʝʥʜʝʥʮʽʶ ʫ ʙʽʢ 

ʟʘʛʘʣʴʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʚʪʨʘʪ: ʬʘʢʪʦʨʘʤʠ ʟʤʝʥʰʝʥʥʷ ʘʚʘʨʽʡʥʦʩʪʽ ʥʘ ʩʫʜʥʘʭ 

ʟ'ʷʚʠʣʠʩʷ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʛʨʝʩ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʚʩʽʭ ʦʙʣʘʩʪʷʭ ʤʦʨʩʴʢʦʾ 

ʽʥʜʫʩʪʨʽʾ ʽ ʨʝʛʫʣʷʪʠʚʥʽ ʟʘʭʦʜʠ ʄʽʞʥʘʨʦʜʥʦʾ ʤʦʨʩʴʢʦʾ ʦʨʛʘʥʽʟʘʮʽʾ (IMO). ʉʫʤʽʩʥʘ 

ʜʽʷ ʮʠʭ ʬʘʢʪʦʨʽʚ ʚʧʣʠʥʫʣʘ ʥʘ ʧʦʣʽʧʰʝʥʥʷ  ʟʘʛʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ ʙʝʟʧʝʢʠ ʫ 

ʩʫʜʥʦʧʣʘʚʥʠʭ ʢʦʤʧʘʥʽʷʭ ʽ, ʟʦʢʨʝʤʘ, ʥʘ ʷʢʽʩʪʴ ʧʽʜʛʦʪʦʚʢʠ ʚʩʽʭ ʤʦʨʩʴʢʠʭ 

ʬʘʭʽʚʮʽʚ.  

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʫ ʦʙʣʘʩʪʽ ʧʦʣʽʪʠʢʠ ʙʝʟʧʝʢʠ, ʩʫʯʘʩʥʽ ʩʫʜʥʦʧʣʘʚʥʽ ʢʦʤʧʘʥʽʾ 

ʚʠʟʥʘʯʘʶʪʴ ʥʫʣʴʦʚʫ ʢʽʣʴʢʽʩʪʴ ʘʚʘʨʽʡʥʠʭ ʚʠʧʘʜʢʽʚ ("Goal Zero") ʽ ʚʩʝ ʙʽʣʴʰʘ 

ʫʚʘʛʘ ʥʠʤʠ ʧʨʠʜʽʣʷʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʢʦʤʝʨʮʽʡʥʦʾ ʩʢʣʘʜʦʚʦʾ 

ʟʘʛʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʬʣʦʪʫ, ʘ ʡ ʟʘʛʘʣʴʥʦʾ ʙʝʟʧʝʮʽ ʩʫʜʥʦʧʣʘʚʩʪʚʘ. ɸʣʝ, 

ʷʢ ʪʽʣʴʢʠ ʧʦʩʪʘʻ ʧʨʘʢʪʠʯʥʦ ʟʥʘʯʫʱʝ ʧʠʪʘʥʥʷ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʤʝʨʮʽʡʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʬʣʦʪʫ, ʚʠʥʠʢʘʻ ʧʨʦʪʠʨʽʯʯʷ ʤʽʞ 

ʜʦʪʨʠʤʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʽ ʥʝʦʙʭʽʜʥʽʩʪʶ ʦʪʨʠʤʘʥʥʷ ʧʨʠʙʫʪʢʫ. 

ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ, ʟʛʽʜʥʦ ʜʘʥʠʭ ɭʚʨʦʧʝʡʩʴʢʦʾ ʘʩʦʮʽʘʮʽʾ ʟ ʤʦʨʩʴʢʦʾ ʙʝʟʧʝʢʠ, ʫ 

ʧʝʨʽʦʜ ʟ 2011 ʜʦ 2018 ʨʦʢʫ ʚʢʣʶʯʥʦ, ʦʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʤʘʡʞʝ 66 % 

ʤʦʨʩʴʢʠʭ ʽʥʮʠʜʝʥʪʽʚ ʩʪʘʣʠ ʥʝʧʨʘʚʠʣʴʥʽ ʜʽʾ ʧʝʨʩʦʥʘʣʫ, ʘ ʧʦʣʦʚʠʥʘ ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʘʚʘʨʽʡ ʧʨʠʧʘʣʘ ʥʘ ʥʘʚʽʛʘʮʽʡʥʽ ʽʥʮʠʜʝʥʪʠ - ʟʽʪʢʥʝʥʥʷ ʪʘ ʧʦʩʘʜʢʠ ʥʘ 

ʤʽʣʠʥʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ, ʱʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, 

ʱʦ ʫ ʛʘʣʫʟʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ, ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʷʭ ʽ ʧʨʦʝʢʪʫʚʘʥʥʽ 

ʩʫʯʘʩʥʠʭ ʩʫʜʥʦʚʠʭ ʩʠʩʪʝʤ ʽ ʢʦʤʧʣʝʢʩʽʚ, ʫ ʧʝʨʤʘʥʝʥʪʥʦʤʫ ʨʦʟʚʠʪʢʫ ʪʝʦʨʽʾ ʪʘ 

ʧʨʘʢʪʠʢʠ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʢʦʤʧʣʝʢʩʥʠʭ ʥʘʚʽʛʘʮʽʡʥʠʭ ʟʘʜʘʯ, 

ʩʴʦʛʦʜʝʥʥʷ ʚʠʤʘʛʘʻ ʚʠʨʽʰʝʥʥʷ, ʩʫʪʦ ʧʨʘʢʪʠʯʥʠʭ, ʥʘʫʢʦʚʠʭ ʧʨʦʙʣʝʤ: 

ï ʧʽʜʚʠʱʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ, ʷʢʝ 

ʧʦʚʠʥʥʦ ʙʫʪʠ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʝ ʟ ʛʘʨʘʥʪʫʚʘʥʥʷʤ ʙʝʟʧʝʢʠ ʩʫʜʥʦʧʣʘʚʩʪʚʘ; 

ï ʚʠʪʨʘʪʠ ʽ ʟʘʭʦʜʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʛʘʨʘʥʪʫʚʘʥʥʷ ʙʝʟʧʝʢʠ ʩʫʜʥʦʧʣʘʚʩʪʚʘ, 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʘʩʪʽʣʴʢʠ ʤʘʣʠʤʠ, ʥʘʩʢʽʣʴʢʠ ʮʝ ʥʝ ʪʽʣʴʢʠ ʪʝʦʨʝʪʠʯʥʦ, ʘ ʡ 

ʧʨʘʢʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦ. 

ɻʽʧʦʪʝʟʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʪʝʟʘ: ʜʦʩʷʛʥʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʨʦʙʦʪʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ ʽʟ ʦʜʥʦʯʘʩʥʠʤ ʛʘʨʘʥʪʫʚʘʥʥʷʤ ʙʝʟʧʝʢʠ ʩʫʜʥʦʧʣʘʚʩʪʚʘ 

ʤʦʞʝ ʙʫʪʠ ʝʬʝʢʪʠʚʥʦ ʚʠʨʽʰʝʥʦ ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʧʨʘʢʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ 

ʩʫʜʥʦʚʦʜʽʥʥʷ ʤʝʪʦʜʽʚ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʙʝʟʧʝʢʠ. 

ʄʝʪʦʜʦʣʦʛʽʯʥʦʶ ʦʩʥʦʚʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ  ʢʦʥʮʝʧʮʽʷ ɯʄʆ "ʌʦʨʤʘʣʽʟʦʚʘʥʦʾ 
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ʦʮʽʥʢʠ ʙʝʟʧʝʢʠ". ɼʣʷ ʚʠʟʥʘʯʝʥʠʭ ʧʨʦʙʣʝʤ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʧʨʠ ʚʠʨʽʰʝʥʥʽ 

ʢʦʤʧʣʝʢʩʥʠʭ ʥʘʚʽʛʘʮʽʡʥʠʭ ʟʘʜʘʯ, ʫ ʜʠʩʝʨʪʘʮʽʾ: ʘ) ʥʘʚʝʜʝʥʘ ʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ 

ʩʪʘʪʠʩʪʠʢʘ ʘʚʘʨʽʡʥʦʩʪʽ ʩʚʽʪʦʚʦʛʦ ʬʣʦʪʫ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʪʘ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ 

ʦʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʥʘʚʽʛʘʮʽʡʥʠʭ ʘʚʘʨʽʡ; ʙ) ʫʪʦʯʥʝʥʘ ʪʘ ʨʦʟʰʠʨʝʥʘ ʽʩʥʫʶʯʘ 

ʪʝʨʤʽʥʦʣʦʛʽʷ ʫ ʪʝʦʨʽʾ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʢʦʤʧʣʝʢʩʥʠʭ 

ʥʘʚʽʛʘʮʽʡʥʠʭ ʟʘʜʘʯ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʷʚʣʝʥʽ ʥʘʡʚʘʞʣʠʚʽʰʽ ʧʨʦʙʣʝʤʠ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ 

ʚʠʨʽʰʝʥʥʷ ʪʘ ʫʨʘʭʫʚʘʥʥʷ ʩʫʯʘʩʥʽʡ ʤʦʨʩʴʢʽʡ ʽʥʜʫʩʪʨʽʾ, ʘ ʩʘʤʝ: 

ï ʧʽʜʚʠʱʝʥʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʩʫʜʥʦʚʦʜʽʥʥʷ, ʷʢʝ ʧʦʚôʷʟʘʥʝ ʟ 

ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʫ ʥʘʚʽʛʘʮʽʶ ʝʣʝʢʪʨʦʥʥʠʭ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʥʘʚʽʛʘʮʽʡʥʦ-

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ (ɽʂʅɯʉ) ʪʘ ʚʽʜʤʦʚʦʶ ʚʽʜ ʧʘʧʝʨʦʚʠʭ ʢʘʨʪ; 

ï ʟʥʘʯʥʝ, ʥʝʧʨʦʧʦʨʮʽʡʥʝ ʨʦʟʤʽʨʘʤ ʩʫʯʘʩʥʠʭ ʧʦʨʪʽʚ, ʫʢʨʫʧʥʝʥʥʷ ʬʣʦʪʫ, ʫ 

ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʥʪʝʡʥʝʨʦʚʦʟʽʚ; 

ï ʟʘʛʘʣʴʥʝ ʟʥʠʞʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʢʦʤʘʥʜʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʩʚʽʪʦʚʽ ʪʝʥʜʝʥʮʽʾ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʝʢʽʧʘʞʽʚ ʩʫʜʝʥ. 

ɺʽʜʟʥʘʯʠʤʦ, ʱʦ ʛʘʨʘʥʪʫʚʘʥʥʷ ʙʝʟʧʝʢʠ ʚʠʢʦʥʘʥʥʷ ʥʘʚʽʛʘʮʽʡʥʠʭ ʟʘʜʘʯ ʻ 

ʢʦʤʧʣʝʢʩʦʤ ʜʽʡ, ʥʘʧʨʘʚʣʝʥʠʭ ʥʘ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʽʚ ʧʦʚôʷʟʘʥʠʭ ʟ ʾʭ ʚʠʢʦʥʘʥʥʷʤ. 

ʉʘʤʝ ʜʣʷ ʮʴʦʛʦ ʫ ʨʦʙʦʪʽ ʚʠʨʽʰʫʻʪʴʩʷ ʥʠʟʢʘ ʥʘʫʢʦʚʠʭ ʟʘʚʜʘʥʴ, ʟʦʢʨʝʤʘ:  

ï ʦʮʽʥʶʚʘʥʥʷ ʥʘʚʽʛʘʮʽʡʥʦʾ ʟʘʜʘʯʽ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʥʝʙʝʟʧʝʢʠ, ʾʾ ʧʣʘʥʫʚʘʥʥʷ 

ʪʘ ʽʤʧʣʝʤʝʥʪʘʮʽʷ ʤʝʪʦʜʽʚ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʽʚ; 

ï ʚʠʢʦʥʘʥʥʷ ʥʘʚʽʛʘʮʽʡʥʠʭ ʟʘʜʘʯ ʟʛʽʜʥʦ ʧʣʘʥʫ, ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʢʦʨʝʛʫʚʘʥʥʷ ʾʭ 

ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʩʥʫʶʯʠʭ ʨʠʟʠʢʽʚ ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʧʣʘʥʫ; 

ï ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽ ʨʦʟʨʦʙʢʘ ʧʨʠʥʮʠʧʽʚ ʨʦʟʨʘʭʫʥʢʫ "ʙʝʟʧʝʯʥʦʾ ʛʣʠʙʠʥʠ" ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʦʥ ʨʠʟʠʢʫ, ʟʤʽʥʥʠʭ ʫʤʦʚ ʤʦʨʝʧʣʘʚʘʥʥʷ ʽ ʪʦʯʥʦʩʪʽ 

ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ; 

ï ʬʦʨʤʫʣʶʚʘʥʥʷ ʤʝʪʦʜʫ ʨʦʟʨʘʭʫʥʢʫ ʦʧʝʨʘʮʽʡʥʦʛʦ ʨʠʟʠʢʫ ʥʘʚʽʛʘʮʽʡʥʦʛʦ 

ʽʥʮʠʜʝʥʪʫ;  

ï ʨʦʟʨʘʭʫʥʢʦʚʝ, ʤʦʜʝʣʴʥʝ (ʽʤʽʪʘʮʽʡʥʝ) ʜʦʚʝʜʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ 

ʢʦʥʢʨʝʪʥʠʭ ʧʨʠʢʣʘʜʘʭ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʢʦʤʧʣʝʢʩʥʠʭ 

ʥʘʚʽʛʘʮʽʡʥʠʭ ʟʘʜʘʯ. 

ʋ ʨʦʙʦʪʽ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʽ ʜʦʚʝʜʝʥʦ ʥʦʚʝ ʢʦʥʮʝʧʪʫʘʣʴʥʝ ʚʠʨʽʰʝʥʥʷ 

ʘʢʪʫʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʧʨʦʙʣʝʤʠ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʩʫʜʥʦʧʣʘʚʩʪʚʘ 

ʟʘʩʦʙʽʚ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʷʢʝ ʟʜʽʡʩʥʝʥʦ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʧʝʨʰʝ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ, ʽ ʫʜʦʩʢʦʥʘʣʝʥʥʽ ʽʩʥʫʶʯʠʭ, ʤʝʪʦʜʽʚ ʢʽʣʴʢʽʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʢʦʤʧʣʝʢʩʥʠʭ ʥʘʚʽʛʘʮʽʡʥʠʭ ʟʘʜʘʯ. 

ɿʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʪʝʤʘʤʠ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʅʘʮʽʦʥʘʣʴʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʪʨʘʪʝʛʽʾ ʋʢʨʘʾʥʠ ʥʘ 

ʧʝʨʽʦʜ ʜʦ 2030 ʨʦʢʫ (ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ˉ 430-ʨ ʚʽʜ 30 

ʪʨʘʚʥʷ 2018 ʨʦʢʫ) ʽ ʚʠʢʦʥʘʥʝ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʴ ʄʦʨʩʴʢʦʾ ʜʦʢʪʨʠʥʠ 

ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2035 ʨʦʢʫ (ʧʦʩʪʘʥʦʚʘ ˉ 1307 ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ ʋʢʨʘʾʥʠ ʚʽʜ 

07.10.2009 ʨʦʢʫ, ʟʽ ʟʤʽʥʘʤʠ ʚʽʜ 18.12.2018 ʨʦʢʫ, ˉ 1108).  

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʫ ʨʘʤʢʘʭ ʧʣʘʥʦʚʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʟʦʢʨʝʤʘ, ʜʝʨʞʙʶʜʞʝʪʥʠʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ (ʅɼʈ) ʍʝʨʩʦʥʩʴʢʦʾ 

ʜʝʨʞʘʚʥʦʾ ʤʦʨʩʴʢʦʾ ʘʢʘʜʝʤʽʾ, ʫ ʷʢʠʭ ʟʜʦʙʫʚʘʯ ʻ ʘʚʪʦʨʦʤ ʦʢʨʝʤʠʭ ʨʦʟʜʽʣʽʚ: 

ï ɼʈ  ̄0117U002176 "ʉʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʪʦʯʥʠʭ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ 
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ʫʧʨʘʚʣʽʥʥʷ ʨʫʭʦʤ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ ʚʽʡʩʴʢʦʚʦʛʦ ʽ ʮʠʚʽʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ" 

(2017-2018 ʨ.ʨ.); 

ï ɼʈ  ̄0119U100948 "ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤ ʜʠʥʘʤʽʯʥʦʛʦ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ" (2019-

2020 ʨ.ʨ.). 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʩʫʜʥʦʧʣʘʚʩʪʚʘ 

ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʢʦʤʧʣʝʢʩʥʠʭ ʥʘʚʽʛʘʮʽʡʥʠʭ ʟʘʜʘʯ, ʷʢʘ ʨʝʘʣʽʟʫʻʪʴʩʷ ʰʣʷʭʦʤ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʩʘʜ ʫʧʨʘʚʣʽʥʥʷ 

ʨʠʟʠʢʘʤʠ.  

ɻʦʣʦʚʥʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʩʪʫʧʥʽ. 

1. ɸʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʨʦʙʣʝʤ ʤʦʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, 

ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʚʠʩʚʽʪʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʙʝʟʧʝʢʫ 

ʩʫʜʥʦʧʣʘʚʩʪʚʘ ʚ ʫʤʦʚʘʭ ʥʦʚʽʪʥʽʭ ʢʦʥʮʝʧʮʽʡ ʪʘ ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʩʫʜʥʦʧʣʘʚʥʦʾ 

ʛʘʣʫʟʽ. 

2. ɿʙʽʨ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʧʨʦ ʦʩʥʦʚʥʽ ʧʦʤʠʣʢʠ ʫ ʧʨʘʢʪʠʮʽ ʩʫʜʥʦʚʦʜʽʾʚ, ʾʭ 

ʢʘʪʝʛʦʨʠʟʘʮʽʷ ʪʘ ʘʥʘʣʽʟ. 

3. ɼʦʩʣʽʜʞʝʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʧʨʦʮʝʩʽʚ 

ʩʫʜʥʦʚʦʜʽʥʥʷ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ 

ʦʮʽʥʶʚʘʥʥʷ ʥʘʚʽʛʘʮʽʡʥʠʭ ʜʘʥʠʭ. 

4. ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʢʽʣʴʢʽʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʙʝʟʧʝʢʠ ʩʫʜʥʦʧʣʘʚʩʪʚʘ. 

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩʠ ʙʝʟʧʝʯʥʦʾ ʥʘʚʽʛʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʨʫʭʦʤ 

ʟʘʩʦʙʽʚ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʫʢʫʧʥʽʩʪʴ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ, 

ʧʨʦʝʢʪʥʠʭ ʽ ʧʨʠʢʣʘʜʥʠʭ ʤʝʪʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʧʨʠ ʚʠʨʽʰʝʥʥʽ 

ʢʦʤʧʣʝʢʩʥʠʭ ʥʘʚʽʛʘʮʽʡʥʠʭ ʟʘʜʘʯ ʩʫʜʥʦʚʦʜʽʥʥʷ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʨʦʙʦʪʽ ʧʦʻʜʥʫʶʪʴʩʷ ʪʝʦʨʝʪʠʯʥʽ, ʯʠʩʝʣʴʥʽ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʊʝʦʨʝʪʠʯʥʽ ʤʝʪʦʜʠ ʨʦʟʨʦʙʣʷʣʠʩʷ ʫ 

ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʜʦʚʦʜʠʣʦʩʷ ʩʪʠʢʘʪʠʩʷ ʟ ʘʙʩʦʣʶʪʥʦ ʥʦʚʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʱʦ ʥʝ 

ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʨʘʥʽʰʝ, ʘʙʦ ʷʢʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʦʤʠʭ ʤʝʪʦʜʽʚ ʚʠʷʚʣʷʣʦʩʷ 

ʥʝʨʘʮʽʦʥʘʣʴʥʠʤ ʜʣʷ ʚʠʨʽʰʫʚʘʥʠʭ ʟʘʚʜʘʥʴ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʪʝʦʨʝʪʠʯʥʠʭ ʨʦʟʨʦʙʦʢ 

ʫʜʦʩʢʦʥʘʣʝʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʤʝʪʦʜʠ ʽ ʘʣʛʦʨʠʪʤʠ, ʱʦ ʾʭ ʨʝʘʣʽʟʫʶʪʴ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ (ʪʨʝʥʘʞʝʨʠ, ʩʫʜʥʘ) ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʚʝʨʠʬʽʢʘʮʽʾ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʟʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦ 

ʚʠʨʽʰʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʽ ʱʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʚʽʜʧʦʚʽʜʥʠʤʠ ʘʢʪʘʤʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ. ɼʘʥʽ, ʦʪʨʠʤʘʥʽ ʫ ʭʦʜʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʽ ʦʪʨʠʤʘʥʽ ʪʝʦʨʝʪʠʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʽʩʪʘʚʣʝʥʽ ʽ ʜʦʙʨʝ ʢʦʨʝʣʶʶʪʴʩʷ. ɿʽʩʪʘʚʣʝʥʥʷ 

ʧʽʜʪʚʝʨʜʞʫʻ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʥʘʫʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ ʦʜʝʨʞʘʥʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʠʭ ʽ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʟʜʦʙʫʚʘʯʝʤ ʤʝʪʦʜʽʚ, ʘʣʛʦʨʠʪʤʽʚ ʪʘ 

ʤʦʜʝʣʝʡ. 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʽ ʜʦʚʝʜʝʥʦ ʥʦʚʝ 

ʢʦʥʮʝʧʪʫʘʣʴʥʝ ʚʠʨʽʰʝʥʥʷ ʘʢʪʫʘʣʴʥʦʾ ʥʘʫʢʦʚʦʾ ʧʨʦʙʣʝʤʠ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʯʥʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʩʦʙʽʚ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʷʢʝ ʟʜʽʡʩʥʝʥʦ ʟʘ ʨʘʭʫʥʦʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʽ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ 

ʢʽʣʴʢʽʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʢʦʤʧʣʝʢʩʥʠʭ 
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ʥʘʚʽʛʘʮʽʡʥʠʭ ʟʘʜʘʯ. 

ʅʘʫʢʦʚʘ ʮʽʥʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʽʰʝʥʥʷʤ ʦʩʥʦʚʥʠʭ 

ʥʘʫʢʦʚʠʭ ʟʘʚʜʘʥʴ. ɿʦʢʨʝʤʘ, ʟʜʦʙʫʚʘʯʝʤ ʦʩʦʙʠʩʪʦ ʦʪʨʠʤʘʥʽ ʥʦʚʽ ʥʘʫʢʦʚʽ 

ʨʝʟʫʣʴʪʘʪʠ. 

1. ʋʧʝʨʰʝ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʢʨʠʪʝʨʽʡ ʦʮʽʥʶʚʘʥʥʷ ʥʘʡʢʦʨʦʪʰʦʾ ʜʠʩʪʘʥʮʽʾ 

ʨʦʟʭʦʜʞʝʥʥʷ ʩʫʜʝʥ, ʷʢʽʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʫʨʘʭʫʚʘʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ ʩʫʜʥʘ ʪʘ ʢʫʪʫ 

ʧʝʨʝʪʠʥʫ ʢʫʨʩʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʘʨʛʫʤʝʥʪʦʚʘʥʦ ʦʮʽʥʶʚʘʪʠ ʥʝʙʝʟʧʝʢʫ ʟʽʪʢʥʝʥʥʷ 

ʩʫʜʝʥ. 

2. ʋʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʘʣʛʦʨʠʪʤ ʨʦʟʭʦʜʞʝʥʥʷ ʩʫʜʥʘ-ʮʽʣʽ ʟ ʢʽʥʮʝʚʠʤ 

ʙʫʻʤ ʩʝʡʩʤʽʯʥʦʛʦ ʢʘʙʝʣʶ, ʷʢʠʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ 

ʟʚʦʨʦʪʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʨʦʟʭʦʜʞʝʥʥʷ ʩʫʜʝʥ ʪʘ ʫʨʘʭʫʚʘʥʥʷʤ ʜʨʝʡʬʫ ʢʘʙʝʣʶ, ʱʦ 

ʤʦʞʝ ʚʠʢʦʨʠʩʪʘʪʠʩʷ ʫ ʥʘʚʽʛʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

3. ʋʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʢʘʪʝʛʦʨʠʟʘʮʽʶ ʟʦʥ ʥʘʚʽʛʘʮʽʡʥʦʛʦ ʨʠʟʠʢʫ ʪʘ 

ʤʝʪʦʜʠʢʫ ʚʠʟʥʘʯʝʥʥʷ ʟʘʧʘʩʫ ʧʽʜ ʢʽʣʝʤ, ʷʢʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʯʥʦʩʪʽ 

ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ 

ʥʝʙʝʟʧʝʯʥʦʩʪʽ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʤʘʨʰʨʫʪʫ ʩʫʜʥʘ. 

4. ʋʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʥʝʙʝʟʧʝʯʥʦʛʦ ʟʙʣʠʞʝʥʥʷ 

ʩʫʜʝʥ ʪʘ ʤʘʥʝʚʨʫ ʦʩʪʘʥʥʴʦʛʦ ʤʦʤʝʥʪʫ, ʟʘʣʝʞʥʦ ʚʽʜ ʤʘʥʝʚʨʝʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʫʜʥʘ ʪʘ ʢʫʪʫ ʧʝʨʝʪʠʥʫ ʢʫʨʩʽʚ, ʷʢʠʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʪʠʤ, ʱʦ ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʪʝʥʮʽʘʣʴʥʦʛʦ ʢʦʥʪʘʢʪʫ ʩʫʜʝʥ ʚʠʢʦʥʫʻʪʴʩʷ ʚʽʜʜʘʣʝʥʥʷʤ ʮʽʣʽ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʾ 

ʪʦʯʢʠ ʟʽʪʢʥʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʤʦʞʣʠʚʠʭ ʥʝʙʝʟʧʝʯʥʠʭ 

ʩʠʪʫʘʮʽʡ, ʪʘ ʫ ʟʥʘʯʥʦʾ ʤʽʨʽ ʫʪʦʯʥʠʪʠ ʽ ʩʧʨʦʩʪʠʪʠ ʨʦʟʨʘʭʫʥʢʠ. 

5. ʋʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʥʘʚʽʛʘʮʽʡʥʦʛʦ 

ʽʥʮʠʜʝʥʪʫ, ʷʢʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʢʦʥʮʝʧʮʽʾ ʬʦʨʤʘʣʴʥʦʾ ʦʮʽʥʢʠ ʙʝʟʧʝʢʠ ʪʘ ʥʝʯʽʪʢʽʡ 

ʣʦʛʽʮʽ ʽ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʩʪʨʫʢʪʫʨʦʶ ʩʠʩʪʝʤʠ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ, ʤʝʪʦʜʘʤʠ 

ʥʦʨʤʫʚʘʥʥʷ ʚʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʦʙʨʦʙʢʠ ʧʨʘʚʠʣ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ 

ʦʮʽʥʢʠ ʥʘʚʽʛʘʮʽʡʥʦʾ ʩʠʪʫʘʮʽʾ ʜʣʷ ʩʫʜʝʥ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʨʦʟʤʽʨʘʤʠ ʪʘ 

ʤʘʥʝʚʨʦʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

6. ʋʜʦʩʢʦʥʘʣʝʥʦ ʘʣʛʦʨʠʪʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʥʪʨʦʣʝʨʫ ʢʫʨʩʫ ʩʫʜʥʘ, ʷʢʠʡ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʘʜʘʧʪʠʚʥʦʛʦ ʧʨʠʥʮʠʧʫ ʥʘʚʯʘʥʥʷ 

ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʨʦʙʘʩʪʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʢʫʨʩʦʤ ʩʫʜʥʘ. 

7. ʋʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ ʜʠʥʘʤʽʯʥʦʾ ʦʩʪʽʡʥʦʩʪʽ ʩʫʜʥʘ ʫ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʨʫʭ ʯʘʩʪʢʦʚʦ ʯʠ ʧʦʚʥʽʩʪʶ 

ʟʘʥʫʨʶʚʘʥʦʛʦ ʩʫʜʥʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʣʶʚʘʪʠ ʤʦʜʝʣʽ ʰʣʶʧʦʢ ʩʚʦʙʽʜʥʦʛʦ 

ʧʘʜʽʥʥʷ ʪʘ ʽʥʰʠʭ ʧʦʜʽʙʥʠʭ ʦʙôʻʢʪʽʚ ʜʣʷ  ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʩʠʤʫʣʷʪʦʨʘʭ. 

8. ʋʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ ʙʝʟʧʝʯʥʦʾ ʛʣʠʙʠʥʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

ʣʽʤʽʪʫʶʯʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ ʥʘʚʽʛʘʮʽʡʥʦʛʦ ʧʝʨʝʭʦʜʫ ʩʫʜʥʘ, ʷʢʠʡ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʤʧʣʝʢʩʫ ʧʘʨʘʤʝʪʨʽʚ ʙʝʟʧʝʢʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʨʘʜʽʫʩʫ 

ʧʦʚʦʨʦʪʫ, ʛʨʘʥʠʮʴ ʙʝʟʧʝʯʥʦʾ ʟʦʥʠ ʪʘ ʧʦʧʨʘʚʦʢ ʥʘ ʢʨʝʥ, ʜʠʬʝʨʝʥʪ, ʱʽʣʴʥʽʩʪʴ 

ʚʦʜʠ, ʧʨʦʩʽʜʘʥʥʷ, ʪʦʯʥʽʩʪʴ ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʽʥʰʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʦʙôʻʢʪʠʚʥʦ ʽ ʟ ʙʽʣʴʰʦʶ ʪʦʯʥʽʩʪʶ ʦʮʽʥʠʪʠ ʟʘʧʣʘʥʦʚʘʥʠʡ ʤʘʨʰʨʫʪ 

ʩʫʜʥʘ. 

9. ʆʪʨʠʤʘʣʘ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʢʣʘʩʠʬʽʢʘʮʽʷ ʧʦʤʠʣʦʢ ʩʫʜʥʦʚʦʜʽʾʚ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʝʙʝʟʧʝʯʥʠʭ ʥʘʙʣʠʞʝʥʴ, ʟʽʪʢʥʝʥʴ ʪʘ ʧʦʩʘʜʦʢ ʩʫʜʝʥ ʥʘ ʤʽʣʠʥʫ, ʷʢʘ 
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ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʨʦʟʨʦʙʣʝʥʦʶ ʩʪʨʫʢʪʫʨʠʟʘʮʽʻʶ ʧʦʤʠʣʦʢ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ 

ʜʝʢʦʤʧʦʟʠʮʽʶ ʧʨʠʯʠʥ ʤʦʨʩʴʢʠʭ ʽʥʮʠʜʝʥʪʽʚ. 

10. ʆʪʨʠʤʘʣʘ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʤʝʪʦʜʠʢʘ ʚʝʨʠʬʽʢʘʮʽʾ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʤʦʜʝʣʽ ʧʣʘʩʢʦʛʦ ʨʫʭʫ ʩʫʜʥʘ, ʷʢʘ ʚʽʜʨʽʟʥʷʪʴʩʷ ʬʦʨʤʦʶ ʟʘʧʠʩʫ ʮʽʣʴʦʚʠʭ ʬʫʥʢʮʽʡ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʫʪʦʯʥʶʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʨʫʭʫ ʩʫʜʝʥ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʦʙʤʝʞʝʥʦʾ ʚʠʙʽʨʢʠ ʜʘʥʠʭ ʤʦʨʩʴʢʠʭ ʚʠʧʨʦʙʫʚʘʥʴ. 

11. ʆʪʨʠʤʘʣʘ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ 6 DoF ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʚʟʘʻʤʦʜʽʾ 

ʩʠʩʪʝʤʠ ʙʫʢʩʠʨ-ʩʫʜʥʦ ʧʦʚôʷʟʘʥʦʾ ʪʨʦʩʦʤ, ʷʢʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʫʨʘʭʫʚʘʥʥʷʤ 

ʦʩʪʽʡʥʦʩʪʽ ʪʘ ʧʣʘʚʫʯʦʩʪʽ ʩʫʜʝʥ, ʥʘʪʷʛʫ ʪʨʦʩʫ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʚʠʥʪʦ-ʨʫʣʴʦʚʠʭ 

ʢʦʣʦʥʦʢ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʩʠʤʫʣʷʪʦʨʠ ʨʦʙʦʪʠ ʩʫʜʝʥ ʟ ʙʫʢʩʠʨʘʤʠ ʪʘ 

ʦʮʽʥʶʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʪʨʘʪʠ ʢʝʨʦʚʘʥʦʩʪʽ ʽ ʦʩʪʽʡʥʦʩʪʽ ʙʫʢʩʠʨʫ ʫ ʨʽʟʥʠʭ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʫʤʦʚʘʭ. 

12. ʆʪʨʠʤʘʣʘ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʩʝʡʩʤʽʯʥʦʛʦ ʩʫʜʥʘ 

ʟ ʙʫʢʩʠʨʫʚʘʥʦʶ ʩʠʩʪʝʤʦʶ ʧʣʘʚʫʯʠʭ ʢʘʙʝʣʽʚ ʚʝʣʠʢʦʾ ʜʦʚʞʠʥʠ, ʷʢʘ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʫʨʘʭʫʚʘʥʥʷʤ ʜʠʥʘʤʽʢʠ ʨʫʭʫ ʛʥʫʯʢʦʛʦ ʢʘʙʝʣʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ 

ʩʠʤʫʣʷʮʽʶ ʧʨʦʭʦʜʞʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʜʽʣʷʥʦʢ. 

ʇʨʘʢʪʠʯʥʘ ʮʽʥʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʦʪʨʠʤʘʥʽ ʫ 

ʜʠʩʝʨʪʘʮʽʾ ʦʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʘʪʠʩʷ ʧʨʠ ʥʘʚʯʘʥʥʽ, 

ʧʝʨʝʧʽʜʛʦʪʦʚʮʽ ʽ ʧʽʜʚʠʱʝʥʥʽ ʢʚʘʣʽʬʽʢʘʮʽʾ ʩʫʜʥʦʚʦʜʽʾʚ, ʪʘ ʦʩʽʙ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʟʘ ʧʣʘʥʫʚʘʥʥʷ ʨʦʙʦʪʠ ʬʣʦʪʫ, ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʧʨʦʝʢʪʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʫʜʝʥ, 

ʧʦʨʪʽʚ, ʧʣʘʥʫʚʘʥʥʽ ʨʝʡʩʫ ʩʫʜʥʘ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʙʝʟʧʝʯʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʩʽʚ 

ʩʫʜʥʦʚʦʜʽʥʥʷ, ʘ ʪʘʢʦʞ ʧʨʠ ʨʦʟʨʦʙʮʽ ʘʣʛʦʨʠʪʤʽʚ ʪʘ ʤʦʜʝʣʝʡ, ʷʢʽ ʻ ʯʘʩʪʠʥʦʶ 

ʩʫʜʥʦʚʠʭ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ ʥʘʚʽʛʘʮʽʡʥʠʭ ʩʠʤʫʣʷʪʦʨʽʚ.  

ʇʨʘʢʪʠʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʽʜ 

ʯʘʩ ʥʘʚʯʘʥʥʷ ʢʫʨʩʘʥʪʽʚ ʪʘ ʬʘʭʽʚʮʽʚ ʤʦʨʩʴʢʦʛʦ ʬʣʦʪʫ, ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ 

ʢʚʘʣʽʬʽʢʘʮʽʾ, ʟʦʢʨʝʤʘ ʫ ʧʨʦʛʨʘʤʽ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʦʩʪʽʡʥʦʩʪʽ ʩʫʜʝʥ 

"Vessel floatation" (ʘʚʪʦʨʩʴʢʝ ʩʚʽʜʦʮʪʚʦ ˉ 77874 ʚʽʜ 27.03.2018) ʪʘ ʫ ʧʨʦʛʨʘʤʽ 

ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʘʤʝʪʨʽʚ ʙʝʟʧʝʢʠ ʤʘʨʰʨʫʪʫ ʜʣʷ ɽʂʅɯʉ (ʘʢʪ ʚʽʜ 04.06.2020 ʨ.). 

ʇʨʘʢʪʠʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʨʦʚʘʜʞʝʥʽ ʫ ʚʠʨʦʙʥʠʯʫ 

ʜʽʷʣʴʥʽʩʪʴ ʩʫʜʥʦʧʣʘʚʥʦʾ ʢʦʤʧʘʥʽʾ "Mediterranean Shipping Services" (ʘʢʪ ʚʽʜ 

03.06.2020 ʨ.). ʄʘʪʝʨʽʘʣʠ ʜʠʩʝʨʪʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ (ʘʢʪ ʚʽʜ 03.06.2020 ʨ.) ʪʘ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ (ʘʢʪ ʚʽʜ 03.06.2020) 

ʍʝʨʩʦʥʩʴʢʦʾ ʜʝʨʞʘʚʥʦʾ ʤʦʨʩʴʢʦʾ ʘʢʘʜʝʤʽʾ (ʘʢʪ ʚʽʜ 03.06.2020 ʨ.), ʟʦʢʨʝʤʘ - 

ʢʦʤʧôʶʪʝʨʥʘ ʧʨʦʛʨʘʤʘ "Towing System" (ʘʚʪʦʨʩʴʢʝ ʩʚʽʜʦʮʪʚʦ ˉ72915 ʚʽʜ 

18.07.2017); ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʧʽʜ ʯʘʩ ʚʠʢʣʘʜʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ 

ʥʘ ʢʘʬʝʜʨʘʭ ʅʋ "ʆʄɸ" (ʘʢʪ ʚʽʜ 04.06.2020 ʨ.), ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ɯʇʆ 

çʆʜʝʩʴʢʠʡ ʤʦʨʩʴʢʠʡ ʪʨʝʥʘʞʝʨʥʠʡ ʮʝʥʪʨè (ʘʢʪ ʚʽʜ 10.06.2020), ʘ ʪʘʢʦʞ ʧʽʜ ʯʘʩ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʫʜʥʦʚʦʜʽʾʚ (ʂʘʟʘʭʩʪʘʥʩʴʢʘ ʤʦʨʩʴʢʘ ʘʢʘʜʝʤʽʷ, ʘʢʪ ʚʽʜ 

02.06.2020). 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɼʠʩʝʨʪʘʮʽʡʥʫ ʨʦʙʦʪʫ ʚʠʢʦʥʘʥʦ ʟʜʦʙʫʚʘʯʝʤ 

ʩʘʤʦʩʪʽʡʥʦ: ʧʨʦʚʝʜʝʥʦ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʰʫʢ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ ʪʘ ʘʥʘʣʽʟ 

ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʩʫʜʥʦʚʦʜʽʥʥʷ, ʟʜʽʡʩʥʝʥʦ ʨʦʟʨʦʙʢʫ ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʦʪʨʠʤʘʥʦ 

ʨʽʰʝʥʥʷ ʚʩʽʭ ʟʘʜʝʢʣʘʨʦʚʘʥʠʭ ʩʢʣʘʜʦʚʠʭ ʟʘʜʘʯ ʽ ʾʭ ʩʠʥʪʝʟʦʤ ʜʦʩʷʛʥʫʪʦ ʨʽʰʝʥʥʷ 

ʛʦʣʦʚʥʦʾ ʟʘʜʘʯʽ ʜʠʩʝʨʪʘʮʽʾ, ʬʦʨʤʘʣʽʟʦʚʘʥʽ ʘʣʛʦʨʠʪʤʠ ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʥʝ 
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ʟʘʙʝʟʧʝʯʝʥʥʷ; ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʦ ʫ ʚʠʨʦʙʥʠʯʠʡ ʪʘ ʥʘʚʯʘʣʴʥʠʡ 

ʧʨʦʮʝʩʠ. ʇʨʠ ʧʨʘʢʪʠʯʥʽʡ ʨʝʘʣʽʟʘʮʽʾ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʨʽʰʝʥʴ, ʟʜʦʙʫʚʘʯʝʤ, ʙʝʟ 

ʩʧʽʚʘʚʪʦʨʽʚ, ʚʠʟʥʘʯʝʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʦ ʨʦʟʨʦʙʢʠ ʪʨʝʥʘʞʝʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ 

ʧʽʜʛʦʪʦʚʢʠ ʩʫʜʥʦʚʦʜʽʾʚ; ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, 

ʥʘʚʝʜʝʥʽ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʽʜ ʯʘʩ 

ʚʠʢʦʥʘʥʥʷ ʥʘʚʽʛʘʮʽʡʥʠʭ ʟʘʜʘʯ. 

ʋ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ ʥʘʫʢʦʚʠʭ ʨʦʙʦʪʘʭ, ʫ ʜʠʩʝʨʪʘʮʽʾ 

ʚʠʢʦʨʠʩʪʘʥʽ ʪʽʣʴʢʠ ʪʽ ʧʦʣʦʞʝʥʥʷ ʽ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʥʘʣʝʞʘʪʴ ʘʚʪʦʨʦʚʽ ʦʩʦʙʠʩʪʦ, 

ʱʦ ʥʘʚʝʜʝʥʦ ʫ ʧʝʨʝʣʽʢʫ ʧʫʙʣʽʢʘʮʽʡ (ʜʦ ʢʦʞʥʦʾ ʧʫʙʣʽʢʘʮʽʾ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ). 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʽ ʧʦʣʦʞʝʥʥʷ 

ʨʦʙʦʪʠ ʜʦʧʦʚʽʜʘʣʠʩʴ, ʦʙʛʦʚʦʨʶʚʘʣʠʩʴ, ʚʽʜʦʙʨʘʞʝʥʽ ʽ ʙʫʣʠ ʩʭʚʘʣʝʥʽ ʫ ʥʘʩʪʫʧʥʠʭ 

ʥʘʫʢʦʚʠʭ ʟʘʭʦʜʘʭ: 10th International Conference on Marine Navigation and Safety 

of Sea Transportation, Gdynia, Poland, 2011; INSLC 17 - International Navigation 

Simulator Lecturersô Conference,  Hochschule Wismar, Rostock ï Warnemuende, 

2012; 13th International Conference on Engine Room Simulators, Odessa, NU 

"OMA", September 20-21, 2017; 13th International Conference on Marine Navigation 

and Safety of Sea Transportation, Gdynia, Poland, 2019; ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘ 

ʪʨʘʥʩʧʦʨʪʽ (MINTT - 2011)è ʍʝʨʩʦʥ, 2011;ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ 

ʢʦʥʬʝʨʝʥʮʽʷ çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʪʨʘʥʩʧʦʨʪʽ 

MINTT-2017è, ʍʝʨʩʦʥ, 2017; ʚʩʝʫʢʨʘʾʥʩʴʢʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʧʦʙʫʜʦʚʠ, ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʨʝʤʦʥʪʫ ʩʫʜʝʥ, 

ʤʦʨʩʴʢʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʽ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜè, ʄʠʢʦʣʘʾʚ: ʅʋʂ ʽʤ. ʘʜʤ. 

ʄʘʢʘʨʦʚʘ, 2017;ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʊʨʘʥʩʧʦʨʪʥʽ ʪʝʭʥʦʣʦʛʽʾ 

(ʤʦʨʩʴʢʠʡ ʽ ʨʽʯʢʦʚʠʡ ʬʣʦʪ): ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʩʫʜʥʦʧʣʘʚʩʪʚʦ, ʧʝʨʝʚʝʟʝʥʥʷ ʪʘ 

ʘʚʪʦʤʘʪʠʟʘʮʽʷè, ʆʜʝʩʘ: ʅʋ ʆʄɸ, 2017;ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

çʊʨʘʥʩʧʦʨʪʥʽ ʪʝʭʥʦʣʦʛʽʾ (ʤʦʨʩʴʢʠʡ ʪʘ ʨʽʯʢʦʚʠʡ ʬʣʦʪ): ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, 

ʩʫʜʥʦʧʣʘʚʩʪʚʦ, ʧʝʨʝʚʝʟʝʥʥʷ, ʘʚʪʦʤʘʪʠʟʘʮʽʷè. 14-15.11.2019;ʤʽʞʥʘʨʦʜʥʘ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʥʘ ʪʨʘʥʩʧʦʨʪʽ MINTT-2020è, ʍʝʨʩʦʥ: ʍɼʄɸ, 2020.  

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʥʷ ʦʧʫʙʣʽʢʦʚʘʥʦ 34 ʥʘʫʢʦʚʽ ʧʨʘʮʽ, 

(ʟ ʥʠʭ 14 ï ʦʜʥʦʦʩʽʙʥʽ). ɿʦʢʨʝʤʘ, 26 ʧʫʙʣʽʢʘʮʽʡ ʫ ʥʘʫʢʦʚʠʭ ʧʨʦʬʽʣʴʥʠʭ 

ʚʠʜʘʥʥʷʭ (ʟ ʥʠʭ 5 ʧʫʙʣʽʢʘʮʽʡ ʽʥʜʝʢʩʫʶʪʴʩʷ ʫ ʙʘʟʘʭ ʜʘʥʠʭ Scopus ʽ Web of 

Science), 2 ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʭ ʧʦʩʽʙʥʠʢʘ, 10 ʜʦʧʦʚʽʜʝʡ ʫ ʟʙʽʨʥʠʢʘʭ ʤʘʪʝʨʽʘʣʽʚ 

ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʡ (ʟ ʥʠʭ 3 ʧʫʙʣʽʢʘʮʽʾ, ʱʦ ʽʥʜʝʢʩʫʶʪʴʩʷ ʫ ʙʘʟʽ ʜʘʥʠʭ 

Scopus).  

ʆʙʩʷʛ ʽ ʩʪʨʫʢʪʫʨʘ ʨʦʙʦʪʠ. ɼʠʩʝʨʪʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʥʦʪʘʮʽʡ, ʧʝʨʝʣʽʢʫ 

ʫʤʦʚʥʠʭ ʩʢʦʨʦʯʝʥʴ, ʚʩʪʫʧʫ, ʩʝʤʽ ʨʦʟʜʽʣʽʚ, ʟʘʛʘʣʴʥʠʭ ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʽ ʜʦʜʘʪʢʽʚ. ʇʦʚʥʠʡ ʦʙʩʷʛ ʨʦʙʦʪʠ ʩʪʘʥʦʚʠʪʴ 286 ʩʪʦʨʽʥʦʢ, 

ʜʝ, ʢʨʽʤ ʦʩʥʦʚʥʦʛʦ ʪʝʢʩʪʫ, ʤʽʩʪʷʪʴʩʷ 126 ʨʠʩʫʥʢʽʚ, 22 ʪʘʙʣʠʮ̔. ʉʧʠʩʦʢ 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʤʽʩʪʠʪʴ 290 ʥʘʡʤʝʥʫʚʘʥ.ɹ  
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ʆʉʅʆɺʅʀʁ ɿʄɯʉʊ ʈʆɹʆʊʀ 

ʋ ʚʩʪʫʧʽ ʚʠʟʥʘʯʝʥʦ ʽʩʥʫʶʯʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ ʧʨʦʙʣʝʤʫ ʨʦʟʨʦʙʢʠ ʽ 

ʩʠʥʪʝʟʫ ʥʦʚʠʭ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ, ʷʢʝ ʧʦʚʠʥʥʦ ʙʫʪʠ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʝ ʟ 

ʛʘʨʘʥʪʫʚʘʥʥʷʤ ʙʝʟʧʝʢʠ ʩʫʜʥʦʧʣʘʚʩʪʚʘ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ 

ʜʠʩʝʨʪʘʮʽʾ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʟʚ'ʷʟʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʥʘʮʽʦʥʘʣʴʥʠʤʠ ʽ ʛʘʣʫʟʝʚʠʤʠ 

ʧʨʦʛʨʘʤʘʤʠ ʽ ʪʝʤʘʤʠ. ʅʘ ʦʩʥʦʚʽ ʩʬʦʨʤʫʣʴʦʚʘʥʦʛʦ ʟʘʧʠʪʫ ʧʨʘʢʪʠʢʠ ʚʠʟʥʘʯʝʥʽ 

ʥʘʷʚʥʽ ʥʘʫʢʦʚʽ ʧʨʦʪʠʨʽʯʯʷ, ʱʦ ʫʩʢʣʘʜʥʶʶʪʴ ʚʠʨʽʰʝʥʥʷ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ 

ʧʨʦʙʣʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʢʦʤʧʣʝʢʩʥʠʭ ʥʘʚʽʛʘʮʽʡʥʠʭ ʟʘʜʘʯ. 

ʉʬʦʨʤʫʣʴʦʚʘʥʦ ʤʝʪʫ, ʥʘʫʢʦʚʽ ʟʘʚʜʘʥʥʷ ʽ ʟʘʩʪʦʩʦʚʘʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʚʠʜʽʣʝʥʽ ʦʙ'ʻʢʪ ʽ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʢʣʘʜʝʥʦ ʥʦʚʠʟʥʫ ʽ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 

ʦʪʨʠʤʘʥʠʭ ʥʘʫʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʅʘʚʝʜʝʥʦ ʜʘʥʽ ʧʨʦ ʧʫʙʣʽʢʘʮʽʾ ʽ ʘʧʨʦʙʘʮʽʶ 

ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʦʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʅʘʚʝʜʝʥʦ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʘʢʪʠʯʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʥʘʫʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʋ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʧʨʦʚʝʜʝʥʦ ʟʘʛʘʣʴʥʠʡ ʘʥʘʣʽʟ ʩʪʘʥʫ ʽ ʥʘʚʝʜʝʥʽ ʽʩʥʫʶʯʽ 

ʧʨʦʙʣʝʤʠ ʢʦʤʧʣʝʢʩʥʦʾ ʟʘʜʘʯʽ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʛʘʨʘʥʪʫʚʘʥʥʷ 

ʙʝʟʧʝʢʠ ʩʫʜʥʦʧʣʘʚʩʪʚʘ. ʉʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʧʨʠʯʠʥʠ ʚʪʨʘʪ ʚʥʘʩʣʽʜʦʢ ʥʘʚʽʛʘʮʽʡʥʠʭ 

ʽʥʮʠʜʝʥʪʽʚ. 

 

 

ʈʠʩʫʥʦʢ 1 -  ʇʨʠʯʠʥʠ ʚʪʨʘʪ ʚʥʘʩʣʽʜʦʢ ʥʘʚʽʛʘʮʽʡʥʠʭ ʽʥʮʠʜʝʥʪʽʚ 

 

ʅʘ ʙʘʟʽ ʘʥʘʣʽʟʫ ʥʘʚʽʛʘʮʽʡʥʠʭ ʽʥʮʠʜʝʥʪʽʚ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʩʢʣʘʜʥʠʭ 

ʥʘʚʽʛʘʮʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʧʽʜ ʯʘʩ ʪʨʝʥʫʚʘʥʥʷ ʩʫʜʥʦʚʦʜʽʾʚ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ 

ʩʪʨʫʢʪʫʨʫ ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʭ ʧʦʤʠʣʦʢ ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʚʝʩʪʠ ʜʦ ʟʽʪʢʥʝʥʥʷ 

ʩʫʜʝʥ ʯʠ ʧʦʩʘʜʢʠ ʥʘ ʤʽʣʠʥʫ, ʪʘ ʩʬʦʨʤʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʽ ʜʝʨʝʚʘ ʧʦʤʠʣʦʢ (ʨʠʩ. 2). 
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ʈʠʩʫʥʦʢ 2 -  ʉʪʨʫʢʪʫʨʘ ʧʦʤʠʣʦʢ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʽʪʢʥʝʥʥʷ (ʣʽʚʦʨʫʯ) 

ʯʠ ʧʦʩʘʜʢʠ ʥʘ ʤʽʣʠʥʫ (ʧʨʘʚʦʨʫʯ). 

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʮʷ ʟʘʜʘʯʘ ʚʠʤʘʛʘʻ ʚʠʨʽʰʝʥʥʷ, ʩʫʪʦ ʧʨʘʢʪʠʯʥʠʭ, ʥʘʫʢʦʚʠʭ 

ʧʨʦʙʣʝʤ: 

ï ʧʽʜʚʠʱʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʤʦʨʩʴʢʠʭ ʩʫʜʝʥ, ʷʢʝ 

ʧʦʚʠʥʥʦ ʙʫʪʠ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʝ ʟ ʛʘʨʘʥʪʫʚʘʥʥʷʤ ʙʝʟʧʝʢʠ ʩʫʜʥʦʧʣʘʚʩʪʚʘ; 

ï ʚʠʪʨʘʪʠ ʽ ʟʘʭʦʜʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʛʘʨʘʥʪʫʚʘʥʥʷ ʙʝʟʧʝʢʠ ʩʫʜʥʦʧʣʘʚʩʪʚʘ, 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʘʩʪʽʣʴʢʠ ʤʘʣʠʤʠ, ʥʘʩʢʽʣʴʢʠ ʮʝ ʥʝ ʪʽʣʴʢʠ ʪʝʦʨʝʪʠʯʥʦ, ʘ ʡ 

ʧʨʘʢʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦ.  

ʇʨʦʘʥʘʣʽʟʦʚʘʥʫ ʩʪʨʫʢʪʫʨʫ ʧʨʦʮʝʩʫ ʧʣʘʥʫʚʘʥʥʷ ʦʧʝʨʘʮʽʡ (ʨʠʩ. 3.) ʪʘ 

ʚʠʩʫʥʫʪʦ ʛʽʧʦʪʝʟʫ, ʱʦ ʜʦʩʷʛʥʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʤʦʨʩʴʢʠʭ 

ʩʫʜʝʥ ʽʟ ʦʜʥʦʯʘʩʥʠʤ ʛʘʨʘʥʪʫʚʘʥʥʷʤ ʙʝʟʧʝʢʠ ʩʫʜʥʦʧʣʘʚʩʪʚʘ ʤʦʞʝ ʙʫʪʠ 

ʝʬʝʢʪʠʚʥʦ ʚʠʨʽʰʝʥʦ ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʙʝʟʧʝʢʠ. 

 

 
ʈʠʩʫʥʦʢ 3 -  ʌʘʢʪʦʨʠ ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʙʝʟʧʝʢʫ ʥʘʚʽʛʘʮʽʡʥʠʭ 

ʟʘʜʘʯ 
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ʆʙˇʨʫʥʪʦʚʘʥʦ ʦʩʥʦʚʥʠʡ ʥʘʧʨʷʤ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 

ʙʝʟʧʝʢʠ ʩʫʜʥʦʧʣʘʚʩʪʚʘ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʢʦʤʧʣʝʢʩʥʠʭ ʥʘʚʽʛʘʮʽʡʥʠʭ ʟʘʜʘʯ, ʷʢʘ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʰʣʷʭʦʤ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʩʘʜ 

ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʢʦʤʧʣʝʢʩʥʘ ʥʘʚʽʛʘʮʽʡʥʘ ʟʘʜʘʯʘ, ʮʝ 

ʜʽʷʣʴʥʽʩʪʴ ʩʫʜʥʘ ʘʙʦ ʛʨʫʧʠ ʩʫʜʝʥ, ʷʢʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ 

ʮʽʣʽ. 

ɼʨʫʛʠʡ ʨʦʟʜʽʣ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʨʠʩʚʷʯʝʥʠʡ ʚʠʙʦʨʫ ʪʝʤʠ ʪʘ 

ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʽʚ ʪʘ çʪʝʭʥʦʣʦʛʽʾè ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʅʘʚʦʜʠʪʴʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʦʙʦʪʠ, 

ʚʢʘʟʘʥʘ ʤʝʪʘ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʡʦʛʦ ʛʦʣʦʚʥʘ ʟʘʜʘʯʘ. 

ɿʨʦʙʣʝʥʦ ʜʝʢʦʤʧʦʟʠʮʽʶ ʛʦʣʦʚʥʦʾ ʟʘʜʘʯʽ ʥʘ ʩʢʣʘʜʦʚ.̔ ɼʦʚʝʜʝʥʘ ʟʥʘʯʫʱʽʩʪʴ ʽ 

ʧʨʘʢʪʠʯʥʘ ʮʽʥʥʽʩʪʴ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʩʬʦʨʤʫʣʴʦʚʘʥʝ 

ʦʩʥʦʚʥʝ ʥʘʫʢʦʚʝ ʧʦʣʦʞʝʥʥʷ ʨʦʙʦʪʠ. 

 
ʈʠʩʫʥʦʢ 4 -  ʊʝʭʥʦʣʦʛʽʷ ʧʽʜʚʠʱʝʥʥʷ ʥʘʚʽʛʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ 

 

ʇʨʠʚʝʜʝʥʘ ʩʢʦʨʦʯʝʥʘ ʤʝʪʦʜʠʢʘ ʨʽʰʝʥʥʷ ʩʢʣʘʜʦʚʠʭ ʟʘʜʘʯ, ʧʦʩʪʘʚʣʝʥʠʭ ʫ 

ʨʦʙʦʪʽ, ʜʝ ʦʧʠʩʘʥʽ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʚʠʢʦʥʘʥʥʷ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʪʝʤʦʶ 

ʜʠʩʝʨʪʘʮʽʾ ʪʘ ʚʢʣʶʯʝʥʦ ʪʝʦʨʝʪʠʯʥʽ ʨʦʟʨʦʙʢʠ ʟʽ ʧʨʦʚʝʜʝʥʥʷ ʽʤʽʪʘʮʽʡʥʦʛʦ 

ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

 
ʈʠʩʫʥʦʢ 5 -  ʋʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʪʘ ʛʘʨʘʥʪʫʚʘʥʥʷ ʙʝʟʧʝʢʠ ʚʠʢʦʥʘʥʥʷ 

ʥʘʚʽʛʘʮʽʡʥʠʭ ʟʘʜʘʯ 
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ʋ ʪʨʝʪʴʦʤʫ ʨʦʟʜʽʣʽ ʜʦʩʣʽʜʞʝʥʦ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʦ ʥʠʟʢʫ ʤʝʪʦʜʽʚ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʨʫʭʫ ʩʫʜʥʘ ʫ ʧʨʦʩʪʦʨʽ. ʋ ʮʽʣʦʤʫ ʤʦʜʝʣʴ ʨʫʭʫ 

ʩʫʜʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʠʨʘʟʦʤ: 

 

 (1) 

 

ʜʝ ʄ ï ʤʘʪʨʠʮʷ ʽʥʝʨʮʽʾ ʩʠʩʪʝʤʠ (ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʻʜʥʘʥʠʭ ʤʘʩ); ʉ(n) -  

ʫʟʘʛʘʣʴʥʝʥʘ ʢʦʨʽʦʣʽʩʦʚʘ ʮʝʥʪʨʦʙʽʞʥʘ ʤʘʪʨʠʮʷ (ʚʢʣʶʯʘʶʯʠ ʧʨʠʻʜʥʘʥʽ ʤʘʩʠ); 

D(n) ï ʤʘʪʨʠʮʷ ʪʝʨʪʷ; g(h) ï ʚʝʢʪʦʨ ʩʠʣ ʽ ʤʦʤʝʥʪʽʚ ʚʘʛʠ ʽ ʧʣʘʚʫʯʦʩʪʽ; tʩ- 
ʨʝʟʫʣʴʪʫʶʯʠʡ ʚʝʢʪʦʨ ʢʝʨʫʶʯʠʭ ʩʠʣ; go ï ʚʝʢʪʦʨ ʫʜʽʬʬʝʨʝʥʪʫʚʘʥʥʷ (ʫʧʨʘʚʣʽʥʥʷ 

ʙʘʣʘʩʪʦʤ); tw ï ʨʝʟʫʣʴʪʫʶʯʠʡ ʚʝʢʪʦʨ ʟʦʚʥʽʰʥʽʭ ʩʠʣ; n = [u,v,w,p,q,r]ʊ ï ʚʝʢʪʦʨ 

ʣʽʥʽʡʥʠʭ ʽ ʢʫʪʦʚʠʭ ʰʚʠʜʢʦʩʪʝʡ ʩʫʜʥʘ; h = [xn,yn,zn,j,q,y] ʊ ï ʚʝʢʪʦʨ ʧʦʟʠʮʽʾ ʽ 

ʦʨʽʻʥʪʘʮʽʾ ʩʫʜʥʘ.  

 
ʈʠʩʫʥʦʢ 6 -  ʉʭʝʤʘ ʤʦʜʝʣʶʚʘʥʥʷ ʨʫʭʫ ʩʫʜʥʘ ʧʨʠ ʨʽʰʝʥʥʽ ʥʘʚʽʛʘʮʽʡʥʠʭ ʟʘʜʘʯ 

 

ʋ ʨʦʟʜʽʣʽ ʜʦʚʝʜʝʥʦ, ʱʦ ʟ ʦʛʣʷʜʫ ʥʘ ʥʝʣʽʥʽʡʥʽʩʪʴ ʽ ʙʘʛʘʪʦʚʘʨʽʘʥʪʥʽʩʪʴ 

ʧʨʦʮʝʩʫ ʨʫʭʫ ʩʫʜʥʘ ʚ ʧʨʦʩʪʦʨʽ ʜʦʮʽʣʴʥʦ, ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʩʪʘʚʣʝʥʦʛʦ 

ʢʦʥʢʨʝʪʥʦʛʦ ʥʘʚʽʛʘʮʽʡʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʽ ʤʦʜʝʣʽ: 

ï  ʣʽʥʽʡʥʘ ʤʦʜʝʣʴ ʢʝʨʫʚʘʥʥʷ ʢʫʨʩʦʤ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʫʪʦʯʥʝʥʥʷ 

ʪʘ ʘʜʘʧʪʘʮʽʾ ʘʣʛʦʨʠʪʤʽʚ ʨʝʛʫʣʶʚʘʥʥʷ ʢʫʨʩʫ ʪʘ ʫʜʝʨʞʘʥʥʷ ʩʫʜʥʘ ʥʘ ʪʨʘʻʢʪʦʨʽʾ; 

ï  ʣʽʥʽʡʥʘ ʤʦʜʝʣʴ ʤʘʥʝʚʨʫʚʘʥʥʷ ʩʫʜʥʘ, ʜʣʷ ʜʽʘʧʘʟʦʥʫ ʰʚʠʜʢʦʩʪʝʡ ʤʝʥʰʠʭ 

ʥʽʞ 1 ʤ/ʩ ʜʣʷ ʩʠʩʪʝʤ ʫʜʝʨʞʘʥʥʷ ʩʫʜʥʘ ʚ ʧʦʟʠʮʽʾ; 

ï  ʥʝʣʽʥʽʡʥʘ ʤʦʜʝʣʴ ʤʘʥʝʚʨʫʚʘʥʥʷ ʩʫʜʥʘ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʜʽʘʧʘʟʦʥʫ ʰʚʠʜʢʦʩʪʝʡ ʚʽʜ 1 ʤ/ʩ; 

ï  ʣʽʥʽʡʥʘ ʤʦʜʝʣʴ ʭʠʪʘʚʠʮʽ ʩʫʜʥʘ ʫ 6 ʩʪʫʧʝʥʷʭ ʩʚʦʙʦʜʠ, ʷʢʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʘʤʧʣʽʪʫʜʥʦ-ʯʘʩʪʦʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ɸʏʍ) 

ʨʫʭʫ ʫ ʣʽʥʽʡʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʜʣʷ ʦʮʽʥʢʠ ʘʤʧʣʽʪʫʜ ʭʠʪʘʚʠʮʽ, ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ 

ʤʘʨʰʨʫʪʫ ʩʫʜʥʘ, ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʢʘʥʘʣʽʚ ʪʘ ʬʘʨʚʘʪʝʨʽʚ, ʘ ʪʘʢʦʞ ʧʨʠ 

ʧʣʘʥʫʚʘʥʥʽ ʦʧʝʨʘʮʽʡ ʩʫʜʥʘ ʥʘ ʤʘʣʠʭ ʛʣʠʙʠʥʘʭ. 

ï  ʥʝʣʽʥʽʡʥʘ ʤʦʜʝʣʴ ʭʠʪʘʚʠʮʽ ʩʫʜʥʘ ʫ 6 ʩʪʫʧʝʥʷʭ ʩʚʦʙʦʜʠ, ʷʢʘ ʩʣʫʞʠʪʴ ʜʣʷ 
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ʨʦʟʨʘʭʫʥʢʽʚ ʜʠʥʘʤʽʢʠ ʫ ʦʩʦʙʣʠʚʠʭ ʨʝʞʠʤʘʭ (ʢʦʣʠʚʘʥʥʷ ʦʩʪʽʡʥʦʩʪʽ, 

ʧʘʨʘʤʝʪʨʠʯʥʠʡ ʨʝʟʦʥʘʥʩ, ʙʨʦʯʠʥʛ ʪʘ ʽʥʰʠʭ). 

ʅʘ ʨʠʩ. 6 ʧʨʝʜʩʪʘʚʣʝʥʦ ʫʟʘʛʘʣʴʥʝʥʫ ʩʭʝʤʫ ʤʦʜʝʣʶʚʘʥʥʷ ʨʫʭʫ ʩʫʜʥʘ ʧʨʠ 

ʨʽʰʝʥʥʽ ʥʘʚʽʛʘʮʽʡʥʠʭ ʟʘʜʘʯ.  

ʉʠʩʪʝʤʫ ʨʽʚʥʷʥʴ, ʱʦ ʦʧʠʩʫʻ ʨʫʭ ʩʫʜʥʘ ʥʘ ʧʣʦʱʠʥʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʷʢ: 

 

 

(2) 

 

ʇʨʠ ʮʴʦʤʫ ʜʦʧʦʚʥʝʥʘ ʩʠʩʪʝʤʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʨʽʥʫ ʩʫʜʥʘ, ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

 

, (3) 

 

ʜʝ m ï ʚʦʜʦʪʦʥʥʘʞʥʽʩʪʴ ʩʫʜʥʘ; m11, m22 ï ʧʨʠʻʜʥʘʥʽ ʤʘʩʠ, I44, I66 ï ʤʦʤʝʥʪʠ 

ʽʥʝʨʮʽʾ, J44, J66 ï ʧʨʠʻʜʥʘʥʽ ʤʦʤʝʥʪʠ ʽʥʝʨʮʽʾ, uG, vG, pG, rG ï ʧʦʟʜʦʚʞʥʷ ʽ 

ʧʦʧʝʨʝʯʥʘ ʩʢʣʘʜʦʚʽ ʧʦʩʪʫʧʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʽ ʢʫʪʦʚʽ ʰʚʠʜʢʦʩʪʽ ʚʽʜʥʦʩʥʦ 

ʧʦʧʝʨʝʯʥʦʾ ʽ ʚʝʨʪʠʢʘʣʴʥʦʾ ʦʩʝʡ ʚʽʜʥʦʩʥʦ ʮʝʥʪʨʫ ʚʘʛʠ ʩʫʜʥʘ ʚʽʜʧʦʚʽʜʥʦ; X, Y, K, 

N ï ʛʽʜʨʦʜʠʥʘʤʽʯʥʽ ʩʠʣʠ ʽ ʤʦʤʝʥʪʠ, ʱʦ ʜʽʶʪʴ ʥʘ ʩʫʜʥʦ.  

ʃʽʥʽʡʥʫ ʤʦʜʝʣʴ ʭʠʪʘʚʠʮʽ ʩʫʜʥʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʠʩʪʝʤʦʶ: 
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(4) 

 

ʜʝ aij, bij, cij ï ʢʦʝʬʽʮʽʻʥʪʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʽʥʝʨʮʽʡʥʫ, 

ʜʝʤʧʬʫʚʘʣʴʥʫ ʽ ʚʽʜʥʦʚʥʫ ʩʢʣʘʜʦʚʽ ʤʦʜʝʣʽ; q, j, y ï ʢʫʪʠ ʢʽʣʴʦʚʦʾ, ʙʦʨʪʦʚʦʾ 

ʭʠʪʘʚʠʮʽ ʪʘ ʨʠʩʢʘʥʥʷ; x, y, z ï ʧʦʟʜʦʚʞʥʻ, ʧʦʧʝʨʝʯʥʝ ʽ ʚʝʨʪʠʢʘʣʴʥʝ 

ʧʝʨʝʤʽʱʝʥʥʷ; Xwi ï ʟʦʚʥʽʰʥʽ ʩʠʣʠ ʽ ʤʦʤʝʥʪʠ, ʚʠʢʣʠʢʘʥʽ ʭʚʠʣʶʚʘʥʥʷʤ. 

ʄʦʜʝʣʴ ʭʠʪʘʚʠʮʽ ʩʫʜʥʘ ʟ ʥʝʣʽʥʽʡʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ ʩʠʩʪʝʤʠ: 
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(5) 

 

ɿ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʦʚʽʨʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʨʫʭʫ ʩʫʜʥʘ ʥʘ 

ʦʩʥʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʚʝʨʠʬʽʢʘʮʽʾ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʣʘʩʢʦʛʦ ʨʫʭʫ ʩʫʜʥʘ. ʄʦʜʝʣʴ ʚʽʜʨʽʟʥʷʪʴʩʷ ʬʦʨʤʦʶ ʟʘʧʠʩʫ 

ʮʽʣʴʦʚʠʭ ʬʫʥʢʮʽʡ, ʱʦ ʜʦʟʚʦʣʷʻ ʫʪʦʯʥʶʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʨʫʭʫ ʩʫʜʝʥ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʦʙʤʝʞʝʥʦʾ ʚʠʙʽʨʢʠ ʜʘʥʠʭ ʤʦʨʩʴʢʠʭ ʚʠʧʨʦʙʫʚʘʥʴ. 

ʋʪʦʯʥʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʚʠʢʦʥʫʻʪʴʩʷ ʫ ʜʚʘ ʧʦʩʣʽʜʦʚʥʽ ʝʪʘʧʠ: 

ʘ) ʫʪʦʯʥʝʥʥʷ ʤʦʜʝʣʽ ʭʽʜʢʦʩʪʽ ʩʫʜʥʘ; ʙ) ʫʪʦʯʥʝʥʥʷ ʤʦʜʝʣʽ ʤʘʥʝʚʨʫʚʘʥʥʷ. 

ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʥʘ ʝʪʘʧʽ ʢʦʨʝʛʫʚʘʥʥʷ ʤʦʜʝʣʽ ʭʽʜʢʦʩʪʽ ʚʘʨʽʶʚʘʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʽʣʴʢʠ ʟʘ ʦʜʥʠʤ ʩʪʫʧʝʥʝʤ ʩʚʦʙʦʜʠ (ʫ ʦʜʥʦʤʫ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʤʫ ʨʽʚʥʷʥʥʽ) ʪʘ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʩʪʫʧʝʥʴ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʧʨʠ 

ʢʦʨʝʛʫʚʘʥʥʽ ʤʦʜʝʣʽ ʫ ʮʽʣʦʤʫ. ɼʣʷ ʢʦʨʝʛʫʚʘʥʥʷ ʰʚʠʜʢʽʩʥʦ-ʛʘʣʴʤʦʚʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʜʥʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʘʩʪʫʧʥʫ ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ: 

 

, 

(6) 

 

ʜʝ D ï ʧʨʦʡʜʝʥʘ ʜʠʩʪʘʥʮʽʷ, w ï ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʽʥʜʝʢʩ CS ï ʘʢʪʠʚʥʝ ʛʘʣʴ-

ʤʫʚʘʥʥʷ, IS ï ʽʥʝʨʮʽʡʥʝ ʛʘʣʴʤʫʚʘʥʥʷ, Uʊ ï ʰʚʠʜʢʽʩʪʴ, ʚʠʤʽʨʷʥʘ ʧʨʠ 

ʚʠʧʨʦʙʫʚʘʥʥʷʭ, US ï ʰʚʠʜʢʽʩʪʴ, ʦʪʨʠʤʘʥʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʠʤʫʣʷʮʽʾ. 

ʎʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʻ ʢʦʤʧʣʝʢʩʥʦʶ ʬʫʥʢʮʽʻʶ 

ʦʪʨʠʤʘʥʦ ʁʥʘ ʙʘʟʽ ʨʷʜʫ ʥʝʦʜʥʦʨʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʘ ʩʘʤʝ: 

 

, (7) 

 

ʜʝ ZD - ʜʠʥʘʤʽʯʥʘ ʩʢʣʘʜʦʚʘ, ZK - ʢʽʥʝʤʘʪʠʯʥʘ ʩʢʣʘʜʦʚʘ (ʧʦʚʦʨʦʪʣʠʚʽʩʪʴ), ZZ - 

ʢʽʥʝʤʘʪʠʯʥʘ ʩʢʣʘʜʦʚʘ (ʫʜʝʨʞʘʥʥʷ ʥʘ ʢʫʨʩʽ). 

 

 
(8) 


