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ECONOMIC THEORY, MACRO- AND 

REGIONAL ECONOMY 

ʋɼʂ 330.143.2:338.43:664(477)]:339.92(4ɭʉ)]:636 

 

ɻʨʘʙʝʢ ʗʨʦʩʣʘʚ ɸʚʛʫʩʪʦʚʠʯ 

ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ 

ʋʤʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʋʤʘʥʴ, ʋʢʨʘʾʥʘ 

 

ʄɯʉʎɽ ʊɺɸʈʀʅʅʀʎʔʂʀʍ ɻɸʃʋɿɽʁ ɺ ʉʊʈɸʊɽɻɯɰ ʌʆʈʄʋɺɸʅʅʗ ʊɸ ʈʆɿɺʀʊʂʋ 

ʃɸʅʎʖɻɸ ɺɸʈʊʆʉʊɯ ɺ ɸɻʈɸʈʅʆʄʋ ʉɽʂʊʆʈɯ ɽʂʆʅʆʄɯʂʀ ʋʂʈɸɰʅʀ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʪʝʟʘʭ ʚʢʘʟʫʻʪʴʩʷ ʥʘ ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʫ ʨʦʣʴ ʪʚʘʨʠʥʥʠʮʴʢʠʭ ʛʘʣʫʟʝʡ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʩʪʨʘʪʝʛʽʾ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʣʘʥʮʶʛʘ ʚʘʨʪʦʩʪʽ ʚ ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʽ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ. 

ʉʪʚʝʨʜʞʫʻʪʴʩʷ, ʱʦ ʮʝ ʦʙʫʤʦʚʣʝʥʦ ʫʥʽʢʘʣʴʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʪʚʘʨʠʥʥʠʮʴʢʠʭ ʛʘʣʫʟʝʡ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʝʨʥʘ, ʷʢ ʧʝʨʚʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʟ ʥʘʡʥʠʞʯʦʶ ʯʘʩʪʢʦʶ ʜʦʜʘʥʦʾ ʚʘʨʪʦʩʪʽ, ʫ ʪʚʘʨʠʥʥʠʮʴʢʫ 

ʧʨʦʜʫʢʮʽʶ, ʷʢ ʚʪʦʨʠʥʥʫ ʩʠʨʦʚʠʥʫ ʟ ʚʠʱʦʶ ʯʘʩʪʢʦʶ ʜʦʜʘʥʦʾ ʚʘʨʪʦʩʪʽ. ɺʢʘʟʫʻʪʴʩʷ, ʱʦ ʧʨʠʯʠʥʦʶ ʩʧʘʜʫ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʚʘʨʠʥʥʠʮʴʢʦʾ ʧʨʦʜʫʢʮʽʾ, ʥʘʩʘʤʧʝʨʝʜ ʩʢʦʪʘʨʩʴʢʦʾ, ʻ ʢʦʥʬʣʽʢʪ ʽʥʪʝʨʝʩʽʚ ï ʙʘʞʘʥʥʷ 

ʩʫʩʧʽʣʴʩʪʚʘ ʩʧʦʞʠʚʘʪʠ ʪʚʘʨʠʥʥʠʮʴʢʫ ʧʨʦʜʫʢʮʽʶ ʽ ʥʝʙʘʞʘʥʥʷ ʘʛʨʘʨʽʾʚ ʾʾ ʚʠʨʦʙʣʷʪʠ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ 

ʜʘʥʦʛʦ ʢʦʥʬʣʽʢʪʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʛʨʘʨʥʠʡ ʩʝʢʪʦʨ, ʣʘʥʮʶʛ ʚʘʨʪʦʩʪʽ, ʟʝʨʥʦ, ʪʚʘʨʠʥʥʠʮʴʢʘ ʧʨʦʜʫʢʮʽʷ, ʢʦʥʬʣʽʢʪ 

ʽʥʪʝʨʝʩʽʚ, ʨʦʟʚʠʪʦʢ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘʨʩʪʚʘ. 

 

ʂʣʶʯʦʚʦʶ ʫʤʦʚʦʶ ʨʝʘʣʽʟʘʮʽʾ ʩʪʨʘʪʝʛʽʾ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʣʘʥʮʶʛʘ ʚʘʨʪʦʩʪʽ ʚ ʘʛʨʘʨʥʦʤʫ 

ʩʝʢʪʦʨʽ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ, ʻ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʽʥʪʝʥʩʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʫʩʽʭ ʪʚʘʨʠʥʥʠʮʴʢʠʭ ʛʘʣʫʟʝʡ. 

ʅʘʩʘʤʧʝʨʝʜ, ʩʢʦʪʘʨʩʪʚʘ ï ʤʦʣʦʯʥʦʛʦ ʽ ʤô̫ ʩʥʦʛʦ. ʎʝ ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʘ ʫʤʦʚʘ ʥʘʡʝʬʝʢʪʠʚʥʽʰʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʩʠʨʦʚʠʥʠ, ʷʢ ʜʞʝʨʝʣʘ ʬʦʨʤʫʚʘʥʥʷ ʜʦʜʘʥʦʾ ʚʘʨʪʦʩʪʽ, 

ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʠʡ ʨʦʟʤʽʨ ʷʢʦʾ ʚʪʽʣʶʻʪʴʩʷ ʣʠʰʝ ʫ ʪʦʚʘʨʘʭ ʩʧʦʞʠʚʯʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ - 

ʧʨʦʜʦʚʦʣʴʯʠʭ ʥʘʧʽʚʬʘʙʨʠʢʘʪʘʭ ʪʘ ʛʦʪʦʚʽʡ ʾʞʽ. ʊʚʘʨʠʥʥʠʮʪʚʦ ʟʘʙʝʟʧʝʯʫʻ ʢʦʥʚʝʨʩʽʶ ʢʦʨʤʦʚʦʛʦ ʟʝʨʥʘ ï 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʡʦʛʦ ʽʟ ʧʝʨʚʠʥʥʦʾ ʩʠʨʦʚʠʥʠ (ʟʝʨʥʦ) ʫ ʚʪʦʨʠʥʥʫ (ʤô̫ ʩʦ ʪʚʘʨʠʥ, ʩʠʨʝ ʤʦʣʦʢʦ, ʧʪʘʰʠʥʽ 

ʷʡʮʷ, ʨʠʙʘ), ʱʦ ʚʪʽʣʶʻ ʫ ʩʦʙʽ ʩʫʤʫ ʜʦʜʘʥʠʭ ʚʘʨʪʦʩʪʝʡ: ʜʦʜʘʥʘ ʚʘʨʪʽʩʪʴ, ʩʪʚʦʨʝʥʘ ʥʘ ʩʪʘʜʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ + ʜʦʜʘʥʘ ʚʘʨʪʽʩʪʴ, ʩʪʚʦʨʝʥʘ ʥʘ ʩʪʘʜʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʪʚʘʨʠʥʥʠʮʴʢʦʾ ʧʨʦʜʫʢʮʽʾ. 

ʅʘʜʭʦʜʞʝʥʥʷ ʪʚʘʨʠʥʥʠʮʴʢʦʾ ʩʠʨʦʚʠʥʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʜʦʧʦʚʥʶʻ ʪʘ 

ʤʘʢʩʠʤʽʟʫʻ ʜʦʜʘʥʫ ʚʘʨʪʽʩʪʴ ʚ ʤʦʤʝʥʪ ʨʝʘʣʽʟʘʮʽʾ ʢʽʥʮʝʚʦʾ ʧʨʦʜʫʢʮʽʾ: ʜʦʜʘʥʘ ʚʘʨʪʽʩʪʴ, ʩʪʚʦʨʝʥʘ ʥʘ ʩʪʘʜʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ ʟʝʨʥʘ + ʜʦʜʘʥʘ ʚʘʨʪʽʩʪʴ, ʩʪʚʦʨʝʥʘ ʥʘ ʩʪʘʜʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʪʚʘʨʠʥʥʠʮʴʢʦʾ ʧʨʦʜʫʢʮʽʾ + 

ʜʦʜʘʥʘ ʚʘʨʪʽʩʪʴ, ʩʪʚʦʨʝʥʘ ʥʘ ʩʪʘʜʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʤʠʩʣʦʚʦʾ ʧʨʦʜʦʚʦʣʴʯʦʾ ʧʨʦʜʫʢʮʽʾ + ʜʦʜʘʥʘ 

ʚʘʨʪʽʩʪʴ ʩʪʚʦʨʝʥʘ ʥʘ ʩʪʘʜʽʾ ʨʝʘʣʽʟʘʮʽʾ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʘʤ. 

ʇʨʦʩʪʝ ʧʦʨʽʚʥʷʥʥʷ ʟʘʢʫʧʽʚʝʣʴʥʦʾ ʮʽʥʠ ʩʠʨʦʚʠʥʠ ʧʝʨʰʦʾ (ʥʘʧʨʠʢʣʘʜ, ʟʝʨʥʦ) ʽ ʜʨʫʛʦʾ (ʥʘʧʨʠʢʣʘʜ, 

ʩʠʨʝ ʤʦʣʦʢʦ) ʩʪʘʜʽʾ, ʧʦʢʘʟʫʻ ʧʝʨʝʚʘʛʠ ʨʦʟʚʠʪʢʫ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʝʢʦʥʦʤʽʢʠ ʚ ʥʘʧʨʷʤʢʫ ʬʦʨʤʫʚʘʥʥʷ 

ʚʥʫʪʨʽʰʥʴʦʛʦ (ʟʘʢʨʠʪʦʛʦ) ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʣʘʥʮʶʛʘ, ʪʦʙʪʦ ʣʘʥʮʶʛʘ ʚʘʨʪʦʩʪʽ: 

1) ʟʝʨʥʦ ʢʫʢʫʨʫʜʟʠ ï 10,15 ʛʨʥ. ʟʘ 1 ʢʛ [1]; 

2) ʩʠʨʝ ʤʦʣʦʢʦ (ˇʘʪʫʥʦʢ ʝʢʩʪʨʘ) ï 19,6 ʛʨʥ. ʟʘ 1 ʢʛ [2]; 

3) ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 1 ʢʛ ʩʠʨʦʛʦ ʤʦʣʦʢʘ ʪʨʝʙʘ ʟʘʪʨʘʪʠʪʠ, ʚ ʩʝʨʝʜʥʴʦʤʫ, 240 ʛʨʘʤ ʟʝʨʥʘ ʢʫʢʫʨʫʜʟʠ. 

ʆʪʞʝ, ʢʦʥʚʝʨʩʽʷ ʟʝʨʥʘ ʢʫʢʫʨʫʜʟʠ ʚ ʩʠʨʝ ʤʦʣʦʢʦ ʦʧʠʩʫʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 1 : 4,2.  

ʊʘʢʠʤ ʯʠʥʦʤ ʤʠ ʦʪʨʠʤʫʻʤʦ ʘʣʴʪʝʨʥʘʪʠʚʫ: ʧʨʦʜʘʪʠ 1 ʢʛ ʟʝʨʥʘ ʢʫʢʫʨʫʜʟʠ ʪʨʝʡʜʝʨʩʴʢʽʡ ʢʦʤʧʘʥʽʾ 

ʟʘ ʮʽʥʦʶ 10,15 ʛʨʥ. ʜʣʷ ʡʦʛʦ ʚʠʚʝʟʝʥʥʷ ʟʘ ʢʦʨʜʦʥ, ʯʠ ʚʠʪʨʘʪʠʪʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʠʨʦʛʦ ʤʦʣʦʢʘ ʟʘ 

ʮʽʥʦʶ 82,32 ʛʨʥ. (ʟʘ 4,2 ʢʛ). ʇʦʧʨʠ ʦʯʝʚʠʜʥʫ ʧʝʨʝʚʘʛʫ, ʢʨʠʪʠʯʥʘ ʙʽʣʴʰʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʽʚ ʚʠʙʠʨʘʶʪʴ ʧʝʨʰʠʡ ʚʘʨʽʘʥʪ.   

ʇʦ ʧʝʨʰʝ, ʮʝ ʧʦʚô̫ ʟʘʥʦ ʽʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʤʦʣʦʯʥʦʛʦ ʩʢʦʪʘʨʩʪʚʘ, ʷʢʝ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʦ ʚʠʱʠʭ 

ʚʠʪʨʘʪ ʞʠʚʦʾ ʽ ʫʨʝʯʝʚʣʝʥʦʾ (ʢʘʧʽʪʘʣ) ʧʨʘʮʽ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʦʜʠʥʠʮʽ ʧʨʦʜʫʢʮʽʾ, ʪʝʭʥʦʣʦʛʽʯʥʦ ʻ ʟʥʘʯʥʦ 

ʩʢʣʘʜʥʽʰʠʤ ʟʘ ʚʠʨʦʱʫʚʘʥʥʷ ʟʝʨʥʘ, ʧʦʪʨʝʙʫʻ ʩʧʝʮʽʘʣʴʥʠʭ ʟʥʘʥʴ ʽ ʥʘʚʠʯʦʢ, ʻ ʨʠʟʠʢʦʚʘʥʠʤ ʪʦʱʦ [3]. ʇʦ 

ʜʨʫʛʝ, ʟʘʢʦʨʜʦʥʥʠʡ ʨʠʥʦʢ ʬʦʨʤʫʻ ʩʪʘʙʽʣʴʥʦ ʚʠʩʦʢʠʡ ʧʦʧʠʪ ʥʘ ʫʢʨʘʾʥʩʴʢʫ ʟʝʨʥʦʚʫ ʧʨʦʜʫʢʮʽʶ, ʱʦ 



7 

 

ʤʽʥʽʤʽʟʫʻ ʨʠʟʠʢʠ ʧʘʜʽʥʥʷ ʮʽʥ ʪʘ ʟʙʠʪʢʦʚʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʤʠ ʦʪʨʠʤʫʻʤʦ ʥʝʩʧʽʚʧʘʜʽʥʥʷ 

ʘʙʦ ʢʦʥʬʣʽʢʪ ʝʢʦʥʦʤʽʯʥʠʭ ʽʥʪʝʨʝʩʽʚ.  

ʎʝ ʥʘʜʟʚʠʯʘʡʥʦ ʛʦʩʪʨʠʡ ʽ ʘʢʪʫʘʣʴʥʠʡ ʢʦʥʬʣʽʢʪ ʝʢʦʥʦʤʽʯʥʠʭ ʽʥʪʝʨʝʩʽʚ, ʷʢʠʡ ʧʦʷʩʥʶʻ ʧʨʠʯʠʥʫ 

ʢʘʪʘʩʪʨʦʬʽʯʥʦʛʦ ʩʢʦʨʦʯʝʥʥʷ ʧʦʛʦʣʽʚô̫  ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʪʘ ʧʘʜʽʥʥʷ ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ 

ʤʦʣʦʯʥʦʾ ʩʠʨʦʚʠʥʠ ʚ ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʽ ʝʢʦʥʦʤʽʢʠ. ʇʨʦʙʣʝʤʘ ʩʢʣʘʜʥʘ, ʘ ʪʦʤʫ ʾʾ ʚʠʨʽʰʝʥʥʷ ʧʦʪʨʝʙʫʻ 

ʥʝʧʨʦʩʪʠʭ ʨʽʰʝʥʴ.  

ʅʘʩʘʤʧʝʨʝʜ, ʥʝʦʙʭʽʜʥʦ ʟʨʦʟʫʤʽʪʠ, ʱʦ ʤʠ ʤʘʻʤʦ ʩʧʨʘʚʫ ʽʟ ʝʢʦʥʦʤʽʯʥʠʤ ʢʦʥʬʣʽʢʪʦʤ ʩʫʙô̒ ʢʪʽʚ, ʱʦ 

ʦʙʫʤʦʚʣʝʥʠʡ ʜʽʘʤʝʪʨʘʣʴʥʦʶ ʧʨʦʪʠʣʝʞʥʽʩʪʶ ʣʦʢʘʮʽʾ ʾʭ ʝʢʦʥʦʤʽʯʥʠʭ ʽʥʪʝʨʝʩʽʚ ï ʚʠʨʦʙʥʠʢ ʟʝʨʥʘ 

ʢʫʢʫʨʫʜʟʠ ʟʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʧʦʧʠʪ ʟʦʚʥʽʰʥʴʦʛʦ ʨʠʥʢʫ, ʩʫʩʧʽʣʴʩʪʚʦ  (ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʘ, 

ʤʦʣʦʢʦʧʝʨʝʨʦʙʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ) ʟʦʨʽʻʥʪʦʚʘʥʝ ʥʘ ʧʦʧʠʪ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʠʥʢʫ. ɺʣʘʩʥʝ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʘ ʽ ʻ ʢʣʶʯʦʚʠʤʠ ʘʛʝʥʪʘʤʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʠʥʢʫ, ʷʢʽ 

ʬʦʨʤʫʶʪʴ ʧʦʧʠʪ ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʫ ʩʠʨʦʚʠʥʫ ʪʘ ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ, ʚʠʨʦʙʣʝʥʽ ʟ ʥʝʾ. ʆʜʥʘʢ, 

ʛʘʣʫʟʴ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʤʦʣʦʯʥʝ ʩʢʦʪʘʨʩʪʚʦ, ʘ ʟʘ ʥʝʶ ʽ ʤʦʣʦʢʦʧʝʨʝʨʦʙʥʘ ʛʘʣʫʟʴ ʭʘʨʯʦʚʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʋʢʨʘʾʥʠ ʧʨʦʛʨʘʶʪʴ ʢʦʥʢʫʨʝʥʪʥʫ ʙʦʨʦʪʴʙʫ ʟʘ ʨʝʩʫʨʩʠ (ʟʝʤʣʷ ʪʘ ʧʨʦʜʫʢʪʠ ʧʨʘʮʽ, 

ʦʪʨʠʤʘʥʽ ʟʘ ʾʾ ʜʦʧʦʤʦʛʦʶ) ʟʦʚʥʽʰʥʴʦʤʫ ʨʠʥʢʫ. 

ʂʦʨʠʩʥʽʩʪʴ ʝʢʦʥʦʤʽʯʥʠʭ ʙʣʘʛ  çʩʠʨʝ ʤʦʣʦʢʦè ʪʘ çʛʦʪʦʚʽ ʤʦʣʦʯʥʽ ʧʨʦʜʫʢʪʠè ʜʣʷ ʩʫʩʧʽʣʴʩʪʚʘ ʻ 

ʜʫʞʝ ʚʠʩʦʢʦʶ. ʈʠʥʢʦʚʠʡ ʽʥʜʠʢʘʪʦʨ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʨʘʚʠʣʴʥʽʩʪʴ ʪʘʢʦʛʦ ʚʠʩʥʦʚʢʫ ï ʮʝ ʮʽʥʠ ʥʘ 

ʤʦʣʦʯʥʽ ʧʨʦʜʫʢʪʠ. ɺʦʥʠ ʟʨʦʩʪʘʶʪʴ ʪʦʤʫ ʱʦ ʤʘʻ ʤʽʩʮʝ ʜʝʬʽʮʠʪ, ʷʢʠʡ ʦʟʥʘʯʘʻ, ʱʦ ʧʦʧʠʪ ʧʝʨʝʚʠʱʫʻ 

ʧʨʦʧʦʟʠʮʽʶ. ʎʽʥʥʽʩʪʴ ʤʦʣʦʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʣʷ ʢʽʥʮʝʚʠʭ ʩʧʦʞʠʚʘʯʽʚ ʥʘʩʪʽʣʴʢʠ ʚʠʩʦʢʘ, ʱʦ ʚʦʥʠ 

ʧʨʦʜʦʚʞʫʶʪʴ ʾʭ ʢʫʧʫʚʘʪʠ ʥʘʚʽʪʴ ʧʨʠ ʩʫʪʪʻʚʦʤʫ ʟʨʦʩʪʘʥʥʽ ʮʽʥ. ʊʦʙʪʦ, ʤʠ ʤʘʻʤʦ ʩʧʨʘʚʫ ʽʟ 

ʥʝʝʣʘʩʪʠʯʥʠʤ ʧʦ ʮʽʥʽ ʧʦʧʠʪʦʤ ʥʘ ʪʦʚʘʨ.  

ɺʠʨʽʰʝʥʥʷ ʢʦʥʬʣʽʢʪʫ ʝʢʦʥʦʤʽʯʥʠʭ ʽʥʪʝʨʝʩʽʚ ʤʦʞʣʠʚʝ ʣʠʰʝ ʚ ʨʘʤʢʘʭ ʥʦʚʦʛʦ ʽʥʩʪʠʪʫʪʫ ï 

ʜʝʨʞʘʚʥʦ-ʧʨʠʚʘʪʥʝ ʧʘʨʪʥʝʨʩʪʚʦ, ʟʘʩʘʜʥʠʯʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʷʢʦʛʦ ʤʘʶʪʴ ʩʪʘʪʠ ʜʦʚʽʨʘ, ʨʽʚʥʽʩʪʴ, 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ. ɹʝʟʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʧʫʩʢʦʚʠʤ ʤʝʭʘʥʽʟʤʦʤ ʜʦ ʡʦʛʦ ʩʪʚʦʨʝʥʥʷ ʻ ʧʦʣʽʪʠʯʥʘ ʚʦʣʷ ʫʨʷʜʫ, 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʤʦʪʠʚʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʽʚ ʟʜʽʡʩʥʶʚʘʪʠ ʚʠʧʫʩʢ 

ʩʠʨʦʛʦ ʤʦʣʦʢʘ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ʤʦʣʦʢʦʧʝʨʝʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʩʘʤʦʩʪʽʡʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʝʙʝ 

ʤʦʣʦʯʥʦʶ ʩʠʨʦʚʠʥʦʶ. ɼʣʷ ʮʴʦʛʦ ʤʠ ʧʨʦʧʦʥʫʻʤʦ ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ (ʟʘʩʦʙʽʚ ʜʦʩʷʛʥʝʥʥʷ ʪʘʢʪʠʯʥʠʭ 

ʮʽʣʝʡ): 

- ʩʧʨʠʷʥʥʷ ʨʦʟʚʠʪʢʫ ʚʣʘʩʥʠʭ ʽ ʢʦʦʧʝʨʘʪʠʚʥʠʭ ʧʝʨʝʨʦʙʥʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʫ ʚʣʘʩʥʦʩʪʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʽʚ; 

- ʫʢʣʘʜʘʥʥʷ ʫʛʦʜ ʥʘ ʦʨʝʥʜʫ ʪʚʘʨʠʥʥʠʮʴʢʠʭ ʧʨʠʤʽʱʝʥʴ ʪʘ ʧʦʩʪʘʯʘʥʥʷ ʢʦʨʤʽʚ ʽʟ ʜʽʶʯʠʤʠ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ; 

- ʧʨʷʤʘ ʦʨʝʥʜʘ/ʩʫʙʦʨʝʥʜʘ ʟʝʤʝʣʴʥʠʭ ʧʘʾʚ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ (ʚʠʢʫʧ) ʪʚʘʨʠʥʥʠʮʴʢʠʭ ʧʨʠʤʽʱʝʥʴ ʪʘ 

ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʨʤʽʚ ï ʦʨʛʘʥʽʟʘʮʽʷ ʚʠʨʦʙʥʠʮʪʚ ʭʦʣʜʠʥʛʦʚʦʛʦ ʪʠʧʫ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʙʩʠʜʽʡ çʩʠʥʴʦʾ ʩʢʨʠʥʽè [4] - ʚʠʧʣʘʪʘ ʜʦʪʘʮʽʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤ 

ʪʦʚʘʨʦʚʠʨʦʙʥʠʢʘʤ ʟʘ ʧʝʨʝʚʝʜʝʥʥʷ ʟʝʤʣʽ ʽʟ ʧʦʣʴʦʚʦʾ ʩʽʚʦʟʤʽʥʠ ʫ ʢʦʨʤʦʚʫ; 

- ʥʘʜʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʤʦʣʦʯʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʩʢʦʪʘʨʩʴʢʠʤ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʧʝʨʰʦʯʝʨʛʦʚʦʛʦ ʧʨʘʚʘ ʥʘ ʦʨʝʥʜʫ ʟʝʤʝʣʴ ʅɸɸʅ ʋʢʨʘʾʥʠ; 

- ʙʶʜʞʝʪʥʽ ʜʦʪʘʮʽʾ ʥʘ ʚʠʨʦʱʫʚʘʥʥʷ ʚʝʣʠʢʦʾ ʨʦʛʘʪʦʾ ʭʫʜʦʙʠ ʪʘ ʚʠʨʦʙʥʠʮʪʚʦ ʤʦʣʦʢʘ - ʟʘʭʠʱʝʥʘ 

ʩʪʘʪʪʷʤʠ ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ; 

- ʙʶʜʞʝʪʥʽ ʜʦʪʘʮʽʾ ʥʘ ʧʽʜʪʨʠʤʢʫ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʢʦʦʧʝʨʘʮʽʾ ï ʟʘʭʠʱʝʥʘ ʩʪʘʪʪʷ 

ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ; 

- ʧʦʧʫʣʷʨʠʟʘʮʽʷ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʢʦʦʧʝʨʘʮʽʾ. 

ʎʝ ʤʽʥʽʤʘʣʴʥʠʡ ʥʘʙʽʨ ʫʤʦʚ ʚʽʜʨʦʜʞʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʚʽʪʯʠʟʥʷʥʦʛʦ ʪʚʘʨʠʥʥʠʮʪʚʘ. ʅʘʩʘʤʧʝʨʝʜ, 

ʩʢʦʪʘʨʩʪʚʘ.  
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Abstract. The paper examines contemporary approaches to enterprise cost management under 

conditions of increasing environmental uncertainty. The necessity of shifting from a traditional cost-

minimization approach to ensuring the resilience of the enterprise cost system is substantiated. The concept 

of Cost Resilience is considered as the ability of a cost management system to maintain economic efficiency, 

controllability, and adaptability under significant external and internal changes. Key directions for enhancing 

cost system resilience are identified, including supplier and logistics diversification, increasing cost structure 

flexibility, digitalization of management processes, and integration of risk management into cost 

management. The paper proposes considering cost system resilience through structural, adaptive, and 

informational dimensions. The need for further development of methodological approaches to assessing the 

resilience of enterprise cost systems is substantiated. 

Keywords: cost management; strategic cost management; Cost Resilience; cost system resilience; 

enterprise adaptability; risk management; digitalization; enterprise economic resilience. 

 

Contemporary business conditions are characterized by a high level of uncertainty caused by 

geopolitical risks, inflationary pressures, disruptions in supply chains, rapid business transformation, and the 

increasing frequency of crisis events. Under such circumstances, traditional cost management approaches 

focused primarily on cost minimization are gradually losing their effectiveness. Management attention is 

increasingly directed not only toward reducing costs but also toward ensuring the enterprise's ability to 

maintain operational efficiency in the face of external and internal disruptions. 

Recent academic literature has witnessed the active development of the concept of organizational 

resilience, which is defined as an enterpriseôs ability to anticipate, withstand, and adapt to adverse changes in 

its external environment [1, 2, 3]. In the context of cost management, this trend contributes to the emergence 

of approaches that can be generalized under the concept of Cost Resilience, understood as ensuring the 

resilience of an enterprise cost system. 

Unlike the traditional approach aimed at maximizing cost reductions, a resilient cost system should 

provide a balance between economic efficiency and organizational adaptability. Excessive cost optimization 

may result in the depletion of reserves, critical dependence on individual suppliers, workforce shortages, or a 

decline in innovative capacity, thereby making the enterprise more vulnerable to external shocks. 

Cost Resilience should be considered a characteristic of the cost management system that reflects its 

ability to maintain controllability, economic efficiency, and adaptability under conditions of significant 

environmental change. Such an approach enables a shift from managing individual cost items to managing 

the resilience of the enterpriseôs entire cost structure. 

An analysis of current trends makes it possible to identify several key directions for enhancing cost 

system resilience: 

Å diversification of suppliers and logistics channels to reduce the risk of abrupt increases in 

procurement costs; 

Å increasing the flexibility of the cost structure by expanding the share of variable costs and adopting 

outsourcing models; 

Å digitalization of management processes, which enables real-time cost monitoring and improves the 

quality of managerial decision-making; 

Å integration of risk management into cost planning and control systems [4, 5, 6]. 
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The resilience of a cost system can be viewed through three interrelated dimensions: 

Å structural resilience, which characterizes the ability of the cost structure to function effectively under 

different operating scenarios; 

Å adaptive resilience, which reflects the speed and effectiveness of the cost systemôs response to 

environmental changes; 

Å informational resilience, which is ensured through the timely collection, processing, and utilization 

of data for managerial decision-making. 

The application of this approach broadens the traditional understanding of cost management 

effectiveness and takes into account the need for enterprises to ensure long-term economic resilience. 

Therefore, under contemporary conditions, enterprise competitiveness is determined not only by the 

level of its costs but also by the ability of its cost management system to adapt to an unstable environment. 

Further development of the Cost Resilience concept should focus on designing methodological approaches 

for assessing the resilience of enterprise cost systems and developing appropriate monitoring indicators. 
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ʋɼʂ 658.5:004.8 

 

ʐʝʭʦʚʮʦʚʘ ɺʽʢʪʦʨʽʷ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʧʨʠʢʣʘʜʥʦʾ ʝʢʦʥʦʤʽʢʠ 

ʙʽʟʥʝʩ-ʽʥʞʠʥʽʨʠʥʛʫ ʪʘ ʧʨʦʝʢʪʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ 

ʊʦʚʘʨʠʩʪʚʦ ʟ ʦʙʤʝʞʝʥʦʶ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ  

çʊʝʭʥʽʯʥʠʡ ʋʥʽʚʝʨʩʠʪʝʪ çʄʝʪʽʥʚʝʩʪ ʇʦʣʽʪʝʭʥʽʢʘèè 

ORCID: https://orcid.org/0000-0002-2207-9317 

 

ʈʆʃʔ ʐʊʋʏʅʆɻʆ ɯʅʊɽʃɽʂʊʋ ʊɸ ɸʅɸʃɯʊʀʂʀ ɼɸʅʀʍ ʋ ʇɯɼɺʀʑɽʅʅɯ 

ɽʌɽʂʊʀɺʅʆʉʊɯ ɺʀʈʆɹʅʀʏʀʍ ʇʈʆʎɽʉɯɺ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʪʝʟʘʭ ʦʙˇʨʫʥʪʦʚʘʥʦ ʨʦʣʴ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʘʥʘʣʽʪʠʢʠ ʜʘʥʠʭ ʫ ʧʽʜʚʠʱʝʥʥʽ 

ʦʧʝʨʘʮʽʡʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʧʨʦʤʠʩʣʦʚʠʭ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʩʪʨʫʢʪʫʨ. ʇʦʢʘʟʘʥʦ, ʱʦ 

ʩʫʯʘʩʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʜʝʜʘʣʽ ʙʽʣʴʰʝ ʧʝʨʝʭʦʜʠʪʴ ʚʽʜ ʨʝʘʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʜʦ data-driven 

management, ʜʝ ʨʽʰʝʥʥʷ ʱʦʜʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʟʘʧʘʩʽʚ, ʣʦʛʽʩʪʠʢʠ ʪʘ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ ʫʭʚʘʣʶʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ, ʘʣʛʦʨʠʪʤʽʚ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʮʠʬʨʦʚʠʭ KPI. ʅʘ ʦʩʥʦʚʽ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 2022-2026 ʨʦʢʽʚ ʚʠʟʥʘʯʝʥʦ ʢʣʶʯʦʚʽ 

ʥʘʧʨʷʤʠ ʚʧʣʠʚʫ ʐɯ: ʤʦʥʽʪʦʨʠʥʛ ʤʘʰʠʥʥʦʛʦ ʩʪʘʥʫ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʨʦʩʪʦʾʚ ʽ ʜʝʬʝʢʪʽʚ, ʧʽʜʚʠʱʝʥʥʷ 

ʩʪʽʡʢʦʩʪʽ ʚʠʨʦʙʥʠʯʦʾ ʩʠʩʪʝʤʠ, ʽʥʪʝʛʨʘʮʽʷ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʪʘ ʣʘʥʮʶʛʽʚ ʧʦʩʪʘʯʘʥʥʷ, ʦʧʪʠʤʽʟʘʮʽʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʽ ʧʽʜʚʠʱʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʬʘʢʪʦʨʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ 

ʪʦʤʫ, ʱʦ ʝʬʝʢʪ ʐɯ ʚʠʥʠʢʘʻ ʥʝ ʘʚʪʦʤʘʪʠʯʥʦ, ʘ ʟʘ ʫʤʦʚʠ ʷʢʽʩʥʠʭ ʜʘʥʠʭ, ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʛʦʪʦʚʥʦʩʪʽ, 

ʽʥʪʝʛʨʘʮʽʾ ERP/MES/SCM-ʩʠʩʪʝʤ ʽ ʟʜʘʪʥʦʩʪʽ ʤʝʥʝʜʞʤʝʥʪʫ ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʘʥʘʣʽʪʠʯʥʽ ʚʠʩʥʦʚʢʠ ʥʘ 

ʢʦʥʢʨʝʪʥʽ ʦʧʝʨʘʮʽʡʥʽ ʜʽʾ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: h ʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʘʥʘʣʽʪʠʢʘ ʜʘʥʠʭ, ʦʧʝʨʘʮʽʡʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʚʠʨʦʙʥʠʯʽ 

ʧʨʦʮʝʩʠ, ʧʨʦʤʠʩʣʦʚʽ ʢʦʨʧʦʨʘʪʠʚʥʽ ʩʪʨʫʢʪʫʨʠ, ʮʠʬʨʦʚʽ KPI, Industry 4.0. 

 

ɺʩʪʫʧ 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʧʨʦʤʠʩʣʦʚʽ ʢʦʨʧʦʨʘʪʠʚʥʽ ʩʪʨʫʢʪʫʨʠ ʩʪʠʢʘʶʪʴʩʷ ʟ ʦʜʥʦʯʘʩʥʠʤ ʪʠʩʢʦʤ 

ʢʽʣʴʢʦʭ ʬʘʢʪʦʨʽʚ: ʟʨʦʩʪʘʥʥʷʤ ʚʘʨʪʦʩʪʽ ʨʝʩʫʨʩʽʚ, ʫʩʢʣʘʜʥʝʥʥʷʤ ʣʘʥʮʶʛʽʚ ʧʦʩʪʘʯʘʥʥʷ, ʥʝʩʪʘʙʽʣʴʥʽʩʪʶ 

ʧʦʧʠʪʫ, ʧʦʪʨʝʙʦʶ ʚ ʩʢʦʨʦʯʝʥʥʽ ʚʠʨʦʙʥʠʯʠʭ ʚʪʨʘʪ ʽ ʥʝʦʙʭʽʜʥʽʩʪʶ ʰʚʠʜʢʦʛʦ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ 

ʨʽʰʝʥʴ. ʊʨʘʜʠʮʽʡʥʘ ʤʦʜʝʣʴ ʦʧʝʨʘʮʽʡʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʥʘ ʧʝʨʽʦʜʠʯʥʽʡ 

ʟʚʽʪʥʦʩʪʽ, ʨʫʯʥʦʤʫ ʢʦʥʪʨʦʣʽ ʪʘ ʧʦʩʪʬʘʢʪʫʤ-ʘʥʘʣʽʟʽ ʚʽʜʭʠʣʝʥʴ, ʜʝʜʘʣʽ ʯʘʩʪʽʰʝ ʚʠʷʚʣʷʻʪʴʩʷ 

ʥʝʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. 

ʂʣʶʯʦʚʘ ʧʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʚʪʨʘʪ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʻ 

ʧʨʠʭʦʚʘʥʦʶ. ʁʜʝʪʴʩʷ ʧʨʦ ʤʽʢʨʦʧʨʦʩʪʦʾ ʦʙʣʘʜʥʘʥʥʷ, ʥʝʨʽʚʥʦʤʽʨʥʝ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ, 

ʟʘʪʨʠʤʢʠ ʤʽʞ ʦʧʝʨʘʮʽʷʤʠ, ʥʝʫʟʛʦʜʞʝʥʽʩʪʴ ʤʽʞ ʚʠʨʦʙʥʠʮʪʚʦʤ ʽ ʧʦʩʪʘʯʘʥʥʷʤ, ʥʘʢʦʧʠʯʝʥʥʷ ʜʝʬʝʢʪʽʚ, 

ʥʘʜʣʠʰʢʦʚʽ ʟʘʧʘʩʠ, ʥʝʧʨʦʜʫʢʪʠʚʥʝ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʪʘ ʟʘʧʽʟʥʽʣʫ ʨʝʘʢʮʽʶ ʤʝʥʝʜʞʤʝʥʪʫ ʥʘ ʟʤʽʥʠ. ʋ 

ʪʘʢʠʭ ʫʤʦʚʘʭ ʮʽʥʥʽʩʪʴ ʥʘʙʫʚʘʶʪʴ ʥʝ ʣʠʰʝ ʚʠʨʦʙʥʠʯʽ ʘʢʪʠʚʠ, ʘ ʡ ʟʜʘʪʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʙʠʨʘʪʠ, 

ʽʥʪʝʛʨʫʚʘʪʠ, ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʜʘʥʽ ʚ ʨʝʞʠʤʽ, ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʦʤʫ ʜʦ ʨʝʘʣʴʥʦʛʦ 

ʯʘʩʫ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʽ ʘʥʘʣʽʪʠʢʘ ʜʘʥʠʭ ʬʦʨʤʫʶʪʴ ʥʦʚʫ ʣʦʛʽʢʫ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ 

ʧʨʦʮʝʩʘʤʠ. ʗʢʱʦ ʨʘʥʽʰʝ ʮʠʬʨʦʚʽ ʩʠʩʪʝʤʠ ʚʠʢʦʥʫʚʘʣʠ ʧʝʨʝʚʘʞʥʦ ʬʫʥʢʮʽʶ ʦʙʣʽʢʫ, ʪʦ ʥʠʥʽ ʚʦʥʠ ʜʝʜʘʣʽ 

ʙʽʣʴʰʝ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʽʥʩʪʨʫʤʝʥʪʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʧʽʜʪʨʠʤʢʠ ʫʧʨʘʚʣʽʥʩʴʢʠʭ 

ʨʽʰʝʥʴ. ʎʝ ʦʟʥʘʯʘʻ ʧʝʨʝʭʽʜ ʚʽʜ ʧʠʪʘʥʥʷ çɦ ʦ ʩʪʘʣʦʩʷ?è ʜʦ ʧʠʪʘʥʴ çɦ ʦ ʤʦʞʝ ʩʪʘʪʠʩʷ?è, çʜʝ ʚʠʥʠʢʥʝ 

ʚʽʜʭʠʣʝʥʥʷ?è ̔ ç̫ ʢʫ ʜʽʶ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ, ʱʦʙ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʪʨʘʪʠ?è. ʉʘʤʝ ʪʦʤʫ ʐɯ ʪʘ data analytics 

ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʯʘʩʪʠʥʫ ʦʧʝʨʘʮʽʡʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ, ʘ ʥʝ ʣʠʰʝ ʷʢ ʝʣʝʤʝʥʪ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʄʝʪʦʶ ʪʝʟ ʻ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʦʣʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʘʥʘʣʽʪʠʢʠ ʜʘʥʠʭ ʫ ʧʽʜʚʠʱʝʥʥʽ 

ʦʧʝʨʘʮʽʡʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʧʨʦʤʠʩʣʦʚʠʭ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʩʪʨʫʢʪʫʨ, ʟʦʢʨʝʤʘ ʯʝʨʝʟ 

ʦʧʪʠʤʽʟʘʮʽʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʽʜʭʠʣʝʥʴ, ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʫʧʨʘʚʣʽʥʩʴʢʠʭ 

ʨʽʰʝʥʴ ʽ ʧʦʩʠʣʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʚʠʨʦʙʥʠʯʠʭ ʩʠʩʪʝʤ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʪʘ ʘʥʘʣʽʪʠʢʘ ʜʘʥʠʭ ʷʢ ʦʩʥʦʚʘ ʦʧʝʨʘʮʽʡʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʋ ʚʠʨʦʙʥʠʯʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʦʭʦʧʣʶʻ ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʽʚ ʤʘʰʠʥʥʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʘʣʛʦʨʠʪʤʽʚ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʧʽʜʪʨʠʤʢʠ ʨʽʰʝʥʴ. 

ʁʦʛʦ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʧʦʣʷʛʘʻ ʥʝ ʚ ʘʙʩʪʨʘʢʪʥʽʡ ç̔ ʥʪʝʣʝʢʪʫʘʣʽʟʘʮʽʾè ʚʠʨʦʙʥʠʮʪʚʘ, ʘ ʫ ʟʜʘʪʥʦʩʪʽ 

ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ ʤʘʩʠʚʠ ʚʠʨʦʙʥʠʯʠʭ ʜʘʥʠʭ, ʚʠʷʚʣʷʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʪʘ ʬʦʨʤʫʚʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʷʢʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʧʝʨʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ. 



12 

 

ɸʥʘʣʽʪʠʢʘ ʜʘʥʠʭ ʻ ʙʘʟʦʚʦʶ ʫʤʦʚʦʶ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʐɯ. ɺʦʥʘ ʚʢʣʶʯʘʻ ʟʙʽʨ 

ʽʥʬʦʨʤʘʮʽʾ ʟ ʦʙʣʘʜʥʘʥʥʷ, ʩʝʥʩʦʨʽʚ, ERP, MES, SCM, CRM-ʩʠʩʪʝʤ, ʚʠʨʦʙʥʠʯʠʭ ʞʫʨʥʘʣʽʚ, ʩʠʩʪʝʤ 

ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ, ʝʥʝʨʛʝʪʠʯʥʠʭ ʣʽʯʠʣʴʥʠʢʽʚ ʽ ʣʦʛʽʩʪʠʯʥʠʭ ʧʣʘʪʬʦʨʤ. ʋ ʧʨʦʤʠʩʣʦʚʽʡ ʢʦʨʧʦʨʘʮʽʾ ʮʽ 

ʜʞʝʨʝʣʘ ʯʘʩʪʦ ʨʦʟʨʽʟʥʝʥʽ, ʪʦʤʫ ʛʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʩʪʘʻ ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʢʦʥʪʫʨʫ, 

ʫ ʷʢʦʤʫ ʜʘʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʘʥʘʣʽʟʫ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ. 

ʋʟʘʛʘʣʴʥʶʶʯʠ ʩʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʨʠ ʨʽʚʥʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʘʣʽʪʠʢʠ ʜʘʥʠʭ ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ: ʦʧʠʩʦʚʠʡ, ʧʨʦʛʥʦʟʥʠʡ ʽ ʧʨʝʩʢʨʠʧʪʠʚʥʠʡ. ʆʧʠʩʦʚʘ ʘʥʘʣʽʪʠʢʘ ʚʽʜʧʦʚʽʜʘʻ ʥʘ ʧʠʪʘʥʥʷ, ʱʦ 

ʚʽʜʙʫʣʦʩʷ ʫ ʚʠʨʦʙʥʠʯʦʤʫ ʧʨʦʮʝʩʽ; ʧʨʦʛʥʦʟʥʘ ʦʮʽʥʶʻ ʡʤʦʚʽʨʥʽ ʤʘʡʙʫʪʥʽ ʚʽʜʭʠʣʝʥʥʷ; ʧʨʝʩʢʨʠʧʪʠʚʥʘ 

ʬʦʨʤʫʻ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʢʦʥʢʨʝʪʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʜʽʡ. ʉʘʤʝ ʧʝʨʝʭʽʜ ʜʦ ʧʨʦʛʥʦʟʥʦʾ ʪʘ 

ʧʨʝʩʢʨʠʧʪʠʚʥʦʾ ʘʥʘʣʽʪʠʢʠ ʩʪʚʦʨʶʻ ʥʘʡʙʽʣʴʰʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʤʠʩʣʦʚʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ Wang, Shi, Jiang ʽ Venkatesh ʧʦʢʘʟʫʻ, ʱʦ AI capacity ʚʧʣʠʚʘʻ ʥʘ ʦʧʝʨʘʮʽʡʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʯʝʨʝʟ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʚʠʨʦʙʥʠʯʦʾ ʩʠʩʪʝʤʠ. ɸʚʪʦʨʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʽʜʭʽʜ Human-

Organization-Technology fit, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʛʦ ʨʝʟʫʣʴʪʘʪ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʟʛʦʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ, 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʜʫʨ ʽ ʣʶʜʩʴʢʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ʆʪʞʝ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʐɯ ʥʝ ʤʦʞʝ ʙʫʪʠ ʣʠʰʝ 

ʪʝʭʥʽʯʥʠʤ ʧʨʦʻʢʪʦʤ; ʚʦʥʦ ʤʘʻ ʧʝʨʝʜʙʘʯʘʪʠ ʟʤʽʥʫ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʧʨʦʮʝʩʽʚ, ʥʘʚʯʘʥʥʷ ʧʝʨʩʦʥʘʣʫ ʪʘ 

ʘʜʘʧʪʘʮʽʶ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʢʫʣʴʪʫʨʠ ʜʦ ʨʦʙʦʪʠ ʟ ʜʘʥʠʤʠ [2]. 

 

ʊʘʙʣʠʮʷ 1. 

ʈʽʚʥʽ ʘʥʘʣʽʪʠʢʠ ʜʘʥʠʭ ʫ ʚʠʨʦʙʥʠʯʦʤʫ ʫʧʨʘʚʣʽʥʥʽ 

ʈʽʚʝʥʴ ʘʥʘʣʽʪʠʢʠ ʂʣʶʯʦʚʝ ʧʠʪʘʥʥʷ 
ʇʨʠʢʣʘʜ ʫ 

ʚʠʨʦʙʥʠʮʪʚ ̔

ʋʧʨʘʚʣʽʥʩʴʢʠʡ 

ʨʝʟʫʣʴʪʘʪ 

ʆʧʠʩʦʚʘ ʑʦ ʚʽʜʙʫʣʦʩʷ? 
ʘʥʘʣʽʟ ʧʨʦʩʪʦʾʚ ʟʘ 

ʟʤʽʥʫ, ʜʝʬʝʢʪʽʚ, ʙʨʘʢʫ 

ʨʦʟʫʤʽʥʥʷ ʬʘʢʪʠʯʥʦʛʦ 

ʩʪʘʥʫ ʧʨʦʮʝʩʫ 

ʇʨʦʛʥʦʟʥʘ ʑʦ ʤʦʞʝ ʚʽʜʙʫʪʠʩʷ? 

ʧʨʦʛʥʦʟ ʧʦʣʦʤʢʠ, 

ʜʝʬʝʢʪʫ, ʟʘʪʨʠʤʢʠ 

ʧʦʩʪʘʯʘʥʥʷ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʪʨʘʪ ʜʦ 

ʾʭ ʚʠʥʠʢʥʝʥʥʷ 

ʇʨʝʩʢʨʠʧʪʠʚʥʘ ʑʦ ʧʦʪʨʽʙʥʦ ʟʨʦʙʠʪʠ? 

ʨʝʢʦʤʝʥʜʘʮʽʷ ʟʤʽʥʠʪʠ 

ʛʨʘʬʽʢ, ʧʨʦʚʝʩʪʠ 

ʨʝʤʦʥʪ, 

ʧʝʨʝʥʘʣʘʰʪʫʚʘʪʠ ʣʽʥʽʶ 

ʧʝʨʝʭʽʜ ʜʦ 

ʧʨʦʘʢʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ 

ɼʞʝʨʝʣʦ: ʫʟʘʛʘʣʴʥʝʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ AI ʪʘ data analytics ʫ ʚʠʨʦʙʥʠʮʪʚʽ. 

 

ʅʘʧʨʷʤʠ ʚʧʣʠʚʫ ʐɯ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ 

ʇʝʨʰʠʡ ʥʘʧʨʷʤ ʚʧʣʠʚʫ ʐɯ ʪʘ ʘʥʘʣʽʪʠʢʠ ʜʘʥʠʭ ʧʦʚô̫ ʟʘʥʠʡ ʟ ʦʧʪʠʤʽʟʘʮʽʻʶ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʙʣʘʜʥʘʥʥʷ. ʋ ʙʘʛʘʪʴʦʭ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʬʦʨʤʘʣʴʥʠʡ ʧʣʘʥ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʦʪʫʞʥʦʩʪʝʡ ʥʝ 

ʟʙʽʛʘʻʪʴʩʷ ʟ ʬʘʢʪʠʯʥʠʤ ʩʪʘʥʦʤ ʚʠʨʦʙʥʠʮʪʚʘ. ʆʙʣʘʜʥʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʫʚʽʤʢʥʝʥʠʤ, ʘʣʝ ʥʝ ʩʪʚʦʨʶʚʘʪʠ 

ʧʨʦʜʫʢʮʽʶ; ʦʢʨʝʤʽ ʦʧʝʨʘʮʽʾ ʤʦʞʫʪʴ ʦʯʽʢʫʚʘʪʠ ʤʘʪʝʨʽʘʣʽʚ ʘʙʦ ʧʝʨʩʦʥʘʣʫ; ʯʘʩʪʠʥʘ ʧʨʦʩʪʦʾʚ ʥʝ 

ʧʦʪʨʘʧʣʷʻ ʜʦ ʦʬʽʮʽʡʥʦʾ ʟʚʽʪʥʦʩʪʽ. ʉʘʤʝ ʪʦʤʫ ʤʦʥʽʪʦʨʠʥʛ ʤʘʰʠʥʥʦʛʦ ʩʪʘʥʫ ʻ ʦʜʥʠʤ ʟ 

ʥʘʡʧʨʘʢʪʠʯʥʽʰʠʭ ʩʧʦʩʦʙʽʚ ʧʽʜʚʠʱʝʥʥʷ ʦʧʝʨʘʮʽʡʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

Seyedzadeh ʪʘ ʩʧʽʚʘʚʪʦʨʠ ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʥʝʽʥʚʘʟʠʚʥʫ data-driven ʤʝʪʦʜʦʣʦʛʽʶ ʤʦʥʽʪʦʨʠʥʛʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʰʠʥ ʥʘ ʦʩʥʦʚʽ ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʭ ʜʘʥʠʭ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ. ʉʠʩʪʝʤʘ ʢʣʘʩʠʬʽʢʫʻ ʩʪʘʥ 

ʦʙʣʘʜʥʘʥʥʷ ʟʘ ʪʨʴʦʤʘ ʢʘʪʝʛʦʨʽʷʤʠ: off, idle ʪʘ working. ɼʣʷ ʦʧʝʨʘʮʽʡʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʮʝ ʤʘʻ 

ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʨʦʟʜʽʣʠʪʠ ʯʘʩ, ʢʦʣʠ ʤʘʰʠʥʘ ʚʠʤʢʥʝʥʘ, ʢʦʣʠ ʚʦʥʘ ʩʧʦʞʠʚʘʻ 

ʨʝʩʫʨʩ, ʘʣʝ ʥʝ ʩʪʚʦʨʶʻ ʧʨʦʜʫʢʮʽʶ, ʽ ʢʦʣʠ ʚʦʥʘ ʬʘʢʪʠʯʥʦ ʧʨʘʮʶʻ [4]. 

ɼʨʫʛʠʡ ʥʘʧʨʷʤ - ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʨʦʩʪʦʾʚ ʽ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʐɯ ʤʦʞʝ ʘʥʘʣʽʟʫʚʘʪʠ 

ʽʩʪʦʨʠʯʥʽ ʜʘʥʽ ʧʨʦ ʧʦʣʦʤʢʠ, ʚʽʙʨʘʮʽʾ, ʪʝʤʧʝʨʘʪʫʨʫ, ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ, ʪʨʠʚʘʣʽʩʪʴ ʮʠʢʣʽʚ ʽ ʨʝʞʠʤʠ 

ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ. ʅʘ ʮʽʡ ʦʩʥʦʚʽ ʩʠʩʪʝʤʘ ʤʦʞʝ ʚʠʟʥʘʯʘʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʚʽʜʤʦʚʠ, ʨʝʢʦʤʝʥʜʫʚʘʪʠ 

ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡʥʦʛʦ ʧʨʦʩʪʦʶ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʛʨʘʬʽʢ ʨʝʤʦʥʪʽʚ. ʋ 

ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʩʪʨʫʢʪʫʨʘʭ ʮʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ, ʦʩʢʽʣʴʢʠ ʟʙʽʡ ʦʜʥʽʻʾ ʜʽʣʷʥʢʠ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʚʩʶ 

ʚʠʨʦʙʥʠʯʫ ʤʝʨʝʞʫ. 

ʊʨʝʪʽʡ ʥʘʧʨʷʤ - ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ. ɸʣʛʦʨʠʪʤʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʦʞʫʪʴ ʚʠʷʚʣʷʪʠ ʟʚô̫ ʟʦʢ ʤʽʞ 

ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʦʮʝʩʫ ʪʘ ʡʤʦʚʽʨʥʽʩʪʶ ʜʝʬʝʢʪʫ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʧʝʨʝʭʦʜʠʪʠ ʚʽʜ ʚʠʙʽʨʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ 

ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʜʦ ʧʦʧʝʨʝʜʞʝʥʥʷ ʙʨʘʢʫ ʱʝ ʥʘ ʩʪʘʜʽʾ ʚʠʨʦʙʥʠʯʦʾ ʦʧʝʨʘʮʽʾ. ʋ ʧʽʜʭʦʜʽ Industry 4.0 

ʷʢʽʩʪʴ ʩʪʘʻ ʥʝ ʣʠʰʝ ʬʫʥʢʮʽʻʶ ʢʦʥʪʨʦʣʶ, ʘ ʯʘʩʪʠʥʦʶ ʮʠʬʨʦʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʦʤ. 

ʏʝʪʚʝʨʪʠʡ ʥʘʧʨʷʤ - ʦʧʪʠʤʽʟʘʮʽʷ ʚʠʨʦʙʥʠʯʠʭ ʛʨʘʬʽʢʽʚ ʽ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ. ɸʥʘʣʽʪʠʢʘ ʜʘʥʠʭ 

ʜʘʻ ʟʤʦʛʫ ʙʘʯʠʪʠ ʚʫʟʴʢʽ ʤʽʩʮʷ, ʦʮʽʥʶʚʘʪʠ ʬʘʢʪʠʯʥʠʡ cycle time, ʙʘʣʘʥʩʫʚʘʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʽʞ 
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ʜʽʣʷʥʢʘʤʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʚʧʣʠʚ ʟʤʽʥʠ ʟʘʤʦʚʣʝʥʴ ʥʘ ʚʠʨʦʙʥʠʯʠʡ ʧʣʘʥ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʧʨʦʤʠʩʣʦʚʽ 

ʢʦʨʧʦʨʘʮʽʾ ʤʦʞʫʪʴ ʩʢʦʨʦʯʫʚʘʪʠ lead time, ʧʽʜʚʠʱʫʚʘʪʠ throughput ʽ ʢʨʘʱʝ ʚʠʢʦʥʫʚʘʪʠ ʟʦʙʦʚô̫ ʟʘʥʥʷ 

ʱʦʜʦ on-time delivery. 

ʇô̫ ʪʠʡ ʥʘʧʨʷʤ - ̔ ʥʪʝʛʨʘʮʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʣʘʥʮʶʛʘʤʠ ʧʦʩʪʘʯʘʥʥʷ. Tarigan ʪʘ ʩʧʽʚʘʚʪʦʨʠ ʥʘ 

ʦʩʥʦʚʽ ʜʘʥʠʭ 109 ʚʠʨʦʙʥʠʯʠʭ ʢʦʤʧʘʥʽʡ ɯʥʜʦʥʝʟʽʾ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ AI-ʧʨʦʻʢʪʽʚ ʧʦʚô̫ ʟʘʥʝ 

ʟ ʦʧʝʨʘʮʽʡʥʦʶ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʶ ʯʝʨʝʟ ʚʥʫʪʨʽʰʥʶ ʪʘ ʟʦʚʥʽʰʥʶ ʽʥʪʝʛʨʘʮʽʶ ʷʢʦʩʪʽ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ 

responsiveness ʣʘʥʮʶʛʘ ʧʦʩʪʘʯʘʥʥʷ [3]. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʐɯ ʤʘʻ ʥʘʡʙʽʣʴʰʠʡ ʝʬʝʢʪ ʥʝ ʪʦʜʽ, ʢʦʣʠ ʧʨʘʮʶʻ 

ʽʟʦʣʴʦʚʘʥʦ ʥʘ ʦʢʨʝʤʽʡ ʜʽʣʷʥʮʽ, ʘ ʢʦʣʠ ʧʦʻʜʥʫʻ ʚʠʨʦʙʥʠʮʪʚʦ, ʷʢʽʩʪʴ, ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʽ ʣʦʛʽʩʪʠʢʫ ʚ 

ʻʜʠʥʫ ʩʠʩʪʝʤʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

 

 
ʈʠʩ. 1. ʄʦʜʝʣʴ ʚʧʣʠʚʫ ʐɯ ʪʘ ʘʥʘʣʽʪʠʢʠ ʜʘʥʠʭ ʥʘ ʦʧʝʨʘʮʽʡʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ 

 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʣʴ ʜʝʤʦʥʩʪʨʫʻ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʦʧʝʨʘʮʽʡʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʬʦʨʤʫʻʪʴʩʷ ʥʝ ʣʠʰʝ ʯʝʨʝʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʐɯ, ʘ ʯʝʨʝʟ ʧʦʩʣʽʜʦʚʥʠʡ ʫʧʨʘʚʣʽʥʩʴʢʠʡ ʮʠʢʣ: 

ʟʙʽʨ ʚʠʨʦʙʥʠʯʠʭ ʜʘʥʠʭ, ʾʭ ʘʥʘʣʽʪʠʯʥʫ ʦʙʨʦʙʢʫ, ʬʦʨʤʫʚʘʥʥʷ AI-ʧʨʦʛʥʦʟʽʚ, ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ 

ʨʽʰʝʥʴ ʽ ʧʦʜʘʣʴʰʝ ʧʦʢʨʘʱʝʥʥʷ ʢʣʶʯʦʚʠʭ KPI. ɺʦʜʥʦʯʘʩ ʝʬʝʢʪʠʚʥʽʩʪʴ ʮʽʻʾ ʤʦʜʝʣʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʷʢʦʩʪʽ 

ʜʘʥʠʭ, ʽʥʪʝʛʨʘʮʽʾ ʧʨʦʮʝʩʽʚ, ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʧʝʨʩʦʥʘʣʫ ʪʘ ʥʘʷʚʥʦʩʪʽ ʮʠʬʨʦʚʠʭ KPI. 

ʎʠʬʨʦʚʽ KPI ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʫʧʨʘʚʣʽʥʥʷ ʦʧʝʨʘʮʽʡʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ 

ʆʧʝʨʘʮʽʡʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʤʠʩʣʦʚʦʾ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʩʪʨʫʢʪʫʨʠ ʥʝ ʤʦʞʝ ʦʮʽʥʶʚʘʪʠʩʷ ʣʠʰʝ 

ʟʘʛʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʠʨʦʙʽʪʢʫ ʘʙʦ ʧʨʠʙʫʪʢʫ. ɼʣʷ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʧʦʪʨʽʙʥʘ 

ʩʠʩʪʝʤʘ ʮʠʬʨʦʚʠʭ KPI, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʜʦʩʪʫʧʥʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʰʚʠʜʢʽʩʪʴ 

ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ, ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, ʦʙʦʨʦʪʥʽʩʪʴ ʟʘʧʘʩʽʚ ʽ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʧʦʩʪʘʯʘʥʥʷ. 

Big Data Analytics Capabilities ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʤʘʶʪʴ ʟʥʘʯʝʥʥʷ ʩʘʤʝ ʪʦʤʫ, ʱʦ ʧʝʨʝʪʚʦʨʶʶʪʴ 

ʨʦʟʨʽʟʥʝʥʽ ʜʘʥʽ ʥʘ ʚʠʤʽʨʶʚʘʥʽ ʫʧʨʘʚʣʽʥʩʴʢʽ ʧʦʢʘʟʥʠʢʠ. Shahzad ʪʘ ʩʧʽʚʘʚʪʦʨʠ ʜʦʚʦʜʷʪʴ ʧʦʟʠʪʠʚʥʠʡ 

ʚʧʣʠʚ ʤʦʞʣʠʚʦʩʪʝʡ big data analytics ʥʘ ʦʨʛʘʥʽʟʘʮʽʡʥʫ ʢʨʝʘʪʠʚʥʽʩʪʴ, ʮʠʬʨʦʚʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ, 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʡ ʚʧʣʠʚ ʽ ʚʠʨʦʙʥʠʯʫ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ [8]. ʋ ʧʨʘʢʪʠʯʥʦʤʫ ʩʝʥʩʽ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ 

ʧʽʜʧʨʠʻʤʩʪʚʦ ʦʪʨʠʤʫʻ ʥʝ ʧʨʦʩʪʦ çʙʽʣʴʰʝ ʜʘʥʠʭè, ʘ ʢʨʘʱʫ ʟʜʘʪʥʽʩʪʴ ʙʘʯʠʪʠ ʧʨʦʮʝʩ, ʧʦʷʩʥʶʚʘʪʠ 

ʧʨʠʯʠʥʠ ʚʪʨʘʪ ʽ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʜʦʢʘʟʽʚ. 

ʅʘʡʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʻ OEE, ʷʢʠʡ ʧʦʻʜʥʫʻ ʜʦʩʪʫʧʥʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ, 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʷʢʽʩʪʴ. ʆʜʥʘʢ ʫ ʩʫʯʘʩʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ OEE ʧʦʪʨʽʙʥʦ ʜʦʧʦʚʥʶʚʘʪʠ ʽʥʰʠʤʠ KPI: 

downtime, defect rate, cycle time, throughput, inventory turnover, on-time delivery, energy intensity. ʉʘʤʝ 

ʮʷ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʧʦʚô̫ ʟʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʟ ʫʧʨʘʚʣʽʥʩʴʢʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. 

 

  



14 

 

ʊʘʙʣʠʮʷ 2. 

KPI ʦʧʝʨʘʮʽʡʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʷʢʽ ʤʦʞʫʪʴ ʧʦʢʨʘʱʫʚʘʪʠʩʷ ʟʘʚʜʷʢʠ ʐɯ ʪʘ ʘʥʘʣʽʪʠʮʽ ʜʘʥʠʭ 

KPI ʑʦ ʚʠʤʽʨʶʻ 
ʗʢ ʜʦʧʦʤʘʛʘʻ ʐɯ / 

ʘʥʘʣʽʪʠʢʘ 
ʆʯʽʢʫʚʘʥʠʡ ʝʬʝʢʪ 

OEE 

ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʙʣʘʜʥʘʥʥʷ 

ʨʦʟʜʽʣʝʥʥʷ ʚʪʨʘʪ 

ʜʦʩʪʫʧʥʦʩʪʽ, 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 

ʷʢʦʩʪʽ 

ʟʨʦʩʪʘʥʥʷ ʬʘʢʪʠʯʥʦʾ 

ʚʽʜʜʘʯʽ ʧʦʪʫʞʥʦʩʪʝʡ 

Downtime ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʩʪʦʾʚ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʽʜʤʦʚ ʽ 

ʚʠʷʚʣʝʥʥʷ ʧʨʠʭʦʚʘʥʠʭ 

ʧʨʦʩʪʦʾʚ 

ʩʢʦʨʦʯʝʥʥʷ 

ʥʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʯʘʩʫ 

Defect rate 
ʯʘʩʪʢʫ ʜʝʬʝʢʪʥʦʾ 

ʧʨʦʜʫʢʮʽʾ 

ʘʥʘʣʽʟ ʧʨʠʯʠʥ ʙʨʘʢʫ ʪʘ 

ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ 

ʧʽʜʚʠʱʝʥʥʷ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʷʢʦʩʪʽ 

Throughput ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ 

ʚʠʷʚʣʝʥʥʷ ʚʫʟʴʢʠʭ 

ʤʽʩʮʴ ʽ ʙʘʣʘʥʩʫʚʘʥʥʷ 

ʣʽʥʽʡ 

ʙʽʣʴʰʠʡ ʦʙʩʷʛ ʚʠʧʫʩʢʫ 

ʙʝʟ ʨʦʟʰʠʨʝʥʥʷ ʘʢʪʠʚʽʚ 

Cycle time 
ʪʨʠʚʘʣʽʩʪʴ 

ʚʠʨʦʙʥʠʯʦʛʦ ʮʠʢʣʫ 

ʘʥʘʣʽʟ ʟʘʪʨʠʤʦʢ ʤʽʞ 

ʦʧʝʨʘʮʽʷʤʠ 

ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ 

ʚʠʢʦʥʘʥʥʷ ʟʘʤʦʚʣʝʥʥʷ 

Energy intensity 
ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ 

ʦʜʠʥʠʮʶ ʧʨʦʜʫʢʮʽʾ 

ʘʥʘʣʽʟ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʟʘ 

ʨʝʞʠʤʘʤʠ ʨʦʙʦʪʠ 

ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʽ 

ʚʪʨʘʪ ʨʝʩʫʨʩʫ 

On-time delivery 
ʩʚʦʻʯʘʩʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ 

ʟʘʤʦʚʣʝʥʴ 

ʧʨʦʛʥʦʟ ʨʠʟʠʢʽʚ 

ʟʘʪʨʠʤʢʠ ʧʦʩʪʘʯʘʥʥʷ ʡ 

ʚʠʨʦʙʥʠʮʪʚʘ 

ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ 

ʜʣʷ ʢʣʽʻʥʪʽʚ 

ɼʞʝʨʝʣʦ: ʫʟʘʛʘʣʴʥʝʥʦ ʘʚʪʦʨʦʤ ʥʘ ʦʩʥʦʚʽ [4; 5; 8; 10]. 

 

ɼʦʢʘʟʠ ʚʧʣʠʚʫ ʮʠʬʨʦʚʦ-ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ɺʘʞʣʠʚʠʤ ʘʨʛʫʤʝʥʪʦʤ ʥʘ ʢʦʨʠʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʐɯ ʪʘ ʘʥʘʣʽʪʠʢʠ ʜʘʥʠʭ ʻ ʾʭʥʽʡ ʚʧʣʠʚ ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. Wang ʽ Li ʜʦʩʣʽʜʠʣʠ ʢʠʪʘʡʩʴʢʽ ʚʠʨʦʙʥʠʯʽ ʢʦʤʧʘʥʽʾ, 

ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʥʘ A-share ʨʠʥʢʫ, ʟʘ ʧʝʨʽʦʜ 2001-2023 ʨʦʢʽʚ ʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʮʠʬʨʦʚʦ-ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ 

ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʫʻ ʟʘʛʘʣʴʥʫ ʬʘʢʪʦʨʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ɸʚʪʦʨʠ ʧʦʷʩʥʶʶʪʴ ʮʝʡ ʝʬʝʢʪ 

ʜʚʦʤʘ ʢʣʶʯʦʚʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ: ʢʨʘʱʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʘʥʠʭ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ [7]. 

ʆʩʦʙʣʠʚʦ ʮʽʥʥʠʤʠ ʜʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʻ ʢʽʣʴʢʽʩʥʽ ʨʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʄʝʜʽʘʮʽʡʥʠʡ ʝʬʝʢʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʩʪʘʥʦʚʠʚ 23,50% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʝʬʝʢʪʫ, ʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ - 13,13%. ʂʨʽʤ ʪʦʛʦ, ʜʠʥʘʤʽʯʥʽ ʪʝʩʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʽʩʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʦ-

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʦʞʝ ʟʙʝʨʽʛʘʪʠʩʷ ʧʨʦʪʷʛʦʤ ʥʘʩʪʫʧʥʠʭ 

ʪʨʴʦʭ ʨʦʢʽʚ [7]. 

ɼʣʷ ʧʨʦʤʠʩʣʦʚʠʭ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʩʪʨʫʢʪʫʨ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʨʝʟʫʣʴʪʘʪ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʥʝ 

ʦʙʤʝʞʫʻʪʴʩʷ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʶ ʘʚʪʦʤʘʪʠʟʘʮʽʻʶ ʦʢʨʝʤʠʭ ʦʧʝʨʘʮʽʡ. ʗʢʱʦ ʧʽʜʧʨʠʻʤʩʪʚʦ ʬʦʨʤʫʻ ʷʢʽʩʥʫ 

ʩʠʩʪʝʤʫ ʜʘʥʠʭ ʽ ʪʝʭʥʦʣʦʛʽʯʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʝʬʝʢʪ ʤʦʞʝ ʥʘʢʦʧʠʯʫʚʘʪʠʩʷ ʪʘ ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚ ʩʝʨʝʜʥʴʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ. 
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ʈʠʩ. 2. ʄʝʜʽʘʮʽʡʥʽ ʤʝʭʘʥʽʟʤʠ ʚʧʣʠʚʫ ʮʠʬʨʦʚʦ-ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

 

ʇʨʘʢʪʠʯʥʘ ʤʦʜʝʣʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʐɯ ʪʘ ʘʥʘʣʽʪʠʢʠ ʜʘʥʠʭ 

ʅʘ ʦʩʥʦʚʽ ʨʦʟʛʣʷʥʫʪʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʮʽʣʴʥʦ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʧô̫ ʪʠʝʪʘʧʥʫ ʤʦʜʝʣʴ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʐɯ ʪʘ ʘʥʘʣʽʪʠʢʠ ʜʘʥʠʭ ʫ ʧʨʦʤʠʩʣʦʚʽʡ ʢʦʨʧʦʨʘʪʠʚʥʽʡ ʩʪʨʫʢʪʫʨʽ. ɺʦʥʘ ʤʘʻ ʧʦʯʠʥʘʪʠʩʷ ʥʝ ʟ ʚʠʙʦʨʫ 

ʘʣʛʦʨʠʪʤʫ, ʘ ʟ ʚʠʟʥʘʯʝʥʥʷ ʦʧʝʨʘʮʽʡʥʦʾ ʧʨʦʙʣʝʤʠ: ʷʢʽ ʧʨʦʩʪʦʾ ʧʦʪʨʽʙʥʦ ʩʢʦʨʦʪʠʪʠ, ʷʢʽ ʜʝʬʝʢʪʠ 

ʧʦʧʝʨʝʜʠʪʠ, ʷʢʽ ʟʘʧʘʩʠ ʦʧʪʠʤʽʟʫʚʘʪʠ, ʷʢʫ ʧʨʦʧʫʩʢʥʫ ʟʜʘʪʥʽʩʪʴ ʧʽʜʚʠʱʠʪʠ. 

ʇʝʨʰʠʡ ʝʪʘʧ - ʟʙʽʨ ʜʘʥʠʭ. ɼʞʝʨʝʣʘʤʠ ʤʦʞʫʪʴ ʙʫʪʠ IoT-ʩʝʥʩʦʨʠ, MES, ERP, SCM, ʩʠʩʪʝʤʠ 

ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ, ʜʘʥʽ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʪʘ ʚʠʨʦʙʥʠʯʽ ʞʫʨʥʘʣʠ. ɼʨʫʛʠʡ ʝʪʘʧ - ʦʯʠʱʝʥʥʷ ʡ ʽʥʪʝʛʨʘʮʽʷ 

ʜʘʥʠʭ, ʦʩʢʽʣʴʢʠ ʥʝʷʢʽʩʥʽ, ʬʨʘʛʤʝʥʪʦʚʘʥʽ ʘʙʦ ʥʝʩʫʤʽʩʥʽ ʜʘʥʽ ʟʥʠʞʫʶʪʴ ʪʦʯʥʽʩʪʴ AI-ʤʦʜʝʣʝʡ. ʊʨʝʪʽʡ 

ʝʪʘʧ - ʘʥʘʣʽʪʠʯʥʘ ʜʽʘʛʥʦʩʪʠʢʘ, ʪʦʙʪʦ ʚʠʷʚʣʝʥʥʷ ʚʪʨʘʪ, ʚʽʜʭʠʣʝʥʴ, ʧʦʚʪʦʨʶʚʘʥʠʭ ʧʨʦʙʣʝʤ ʽ ʚʫʟʴʢʠʭ 

ʤʽʩʮʴ. ʏʝʪʚʝʨʪʠʡ ʝʪʘʧ - AI-ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʷʢʝ ʜʦʟʚʦʣʷʻ ʧʝʨʝʜʙʘʯʘʪʠ ʧʦʣʦʤʢʠ, ʜʝʬʝʢʪʠ, ʢʦʣʠʚʘʥʥʷ 

ʧʦʧʠʪʫ, ʟʘʪʨʠʤʢʠ ʧʦʩʪʘʯʘʥʥʷ ʘʙʦ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ. ʇô̫ ʪʠʡ ʝʪʘʧ - ʫʧʨʘʚʣʽʥʩʴʢʘ ʜʽʷ, 

ʙʝʟ ʷʢʦʾ ʘʥʘʣʽʪʠʢʘ ʥʝ ʤʘʻ ʧʨʘʢʪʠʯʥʦʛʦ ʝʬʝʢʪʫ. 

ʎʝʥʪʨʘʣʴʥʠʡ ʧʨʠʥʮʠʧ ʮʽʻʾ ʤʦʜʝʣʽ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʜʘʥʽ ʩʘʤʽ ʧʦ ʩʦʙʽ ʥʝ ʧʽʜʚʠʱʫʶʪʴ 

ʝʬʝʢʪʠʚʥʽʩʪʴ. ɽʬʝʢʪ ʚʠʥʠʢʘʻ ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʘʥʘʣʽʪʠʯʥʽ ʚʠʩʥʦʚʢʠ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʢʦʥʢʨʝʪʥʽ ʜʽʾ: 

ʟʤʽʥʫ ʛʨʘʬʽʢʘ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʘʧʫʩʢ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʧʝʨʝʥʘʣʘʰʪʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, 

ʧʝʨʝʛʣʷʜ ʟʘʧʘʩʽʚ, ʟʤʽʥʫ ʧʦʩʪʘʯʘʣʴʥʠʢʘ, ʦʧʪʠʤʽʟʘʮʽʶ ʤʘʨʰʨʫʪʫ ʘʙʦ ʢʦʨʠʛʫʚʘʥʥʷ ʩʪʘʥʜʘʨʪʽʚ ʷʢʦʩʪʽ. 

 

ʊʘʙʣʠʮʷ 3.  

ʇô̫ ʪʠʝʪʘʧʥʘ ʤʦʜʝʣʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʐɯ ʪʘ ʘʥʘʣʽʪʠʢʠ ʜʘʥʠʭ ʫ ʚʠʨʦʙʥʠʯʦʤʫ ʫʧʨʘʚʣʽʥʥʽ 

˒̓́̐ ˔̨̍̒̓ ˛̨̘̋̔̃́̎̉̊ ̝̑̆̈̔̌̓́̓ 

ρȢ ˔̨̂̑ ̖̅́̎̉ ̒̆̎̒̏̑̉ȟ %20ȟ -%3ȟ 3#-ȟ 
̠̆̎̆̑̄̏̒̐̏̇̉̃́̎̎ȟ ̨̘̃̉̑̏̂̎̉ 

̇̔̑̎́̌̉ 

̗̉̑̏̃́̕ ̋́̑̓̉̎́ 
̗̃̉̑̏̂̎̉̓̃́ 

ςȢ ˴̨̗̠̎̓̆̄̑́ ̖̅́̎̉ ̘̠̏̉̆̎̎̚ȟ ̨̗̠̒̓́̎̅́̑̓̉̈́ȟ 
̏ȭ̤̠̂̅̎́̎̎ ̅̇̆̑̆̌ 

̙̠̈̍̆̎̆̎̎ ̨̨̗̎̏̑̍́̉ͬ̕ ̖̎̉ 
̨̑̏̈̑̉̃̃ 

σȢ ˑ̨́̄̎̏̒̓̉̋́ ̙̐̏̔̋ ̐̑̏̒̓̏ąȃ̃ȟ ̨̅̆̆̋̓̃̕ȟ 
̝̖̃̔̈̋̉ ̨̗̝̍̒ 

̠̠̃̉̃̌̆̎̎ ̖̖̐̑̉̏̃́̎̉ ̃̓̑́̓ 

τȢ !)-̐̑̏̄̎̏̈ ̐̑̏̄̎̏̈ ̐̏̌̏̍̏̋ȟ ̐̏̐̉̓̔ȟ 
̂̑́̋̔ȟ ̈́̓̑̉̍̏̋ 

̐̑̏́̋̓̉̃̎̆ ̨̠̔̐̑́̃̌̎̎ 

υȢ ˠ̨̝̐̑́̃̌̎̒̋́ ̨̠̅ ̨̈̍̎́ ̨̨̄̑́̋̃̕ȟ ̨̑̆̍̏̎̓̃ȟ 
̨̈́̐́̒̃ȟ ̨̌̏̄̒̓̉̋̉ 

̝̑̆́̌̎̆ ̨̠̐̅̃̉̆̎̎̚ 
̆̕ ̨̆̋̓̉̃̎̏̒̓ 

ɼʞʝʨʝʣʦ: ʘʚʪʦʨʩʴʢʘ ʨʦʟʨʦʙʢʘ ʥʘ ʦʩʥʦʚʽ [2; 4; 5; 8]. 

 

ɻʝʥʝʨʘʪʠʚʥʠʡ ʐɯ ʪʘ ʮʠʬʨʦʚʽ ʣʘʥʮʶʛʠ ʧʦʩʪʘʯʘʥʥʷ 
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ʆʢʨʝʤʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʻ ʛʝʥʝʨʘʪʠʚʥʠʡ ʐɯ, ʷʢʠʡ ʜʝʜʘʣʽ ʯʘʩʪʽʰʝ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʽʥʩʪʨʫʤʝʥʪ 

ʧʽʜʪʨʠʤʢʠ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʫ ʮʠʬʨʦʚʠʭ ʣʘʥʮʶʛʘʭ ʧʦʩʪʘʯʘʥʥʷ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʣʘʩʠʯʥʠʭ 

ʘʣʛʦʨʠʪʤʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, GenAI ʤʦʞʝ ʜʦʧʦʤʘʛʘʪʠ ʤʝʥʝʜʞʝʨʘʤ ʬʦʨʤʫʚʘʪʠ ʩʮʝʥʘʨʽʾ, ʧʦʷʩʥʶʚʘʪʠ 

ʧʨʠʯʠʥʠ ʚʽʜʭʠʣʝʥʴ, ʛʦʪʫʚʘʪʠ ʘʥʘʣʽʪʠʯʥʽ ʟʚʽʪʠ, ʧʦʨʽʚʥʶʚʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʨʽʰʝʥʥʷ ʪʘ ʫʟʘʛʘʣʴʥʶʚʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʟ ʨʽʟʥʠʭ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʩʠʩʪʝʤ. 

Al-khatib, Al-Shboul ʽ Khattab ʧʦʢʘʟʫʶʪʴ, ʱʦ ʛʝʥʝʨʘʪʠʚʥʠʡ ʐɯ ʤʦʞʝ ʧʽʜʚʠʱʫʚʘʪʠ ʮʠʬʨʦʚʫ 

ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʣʘʥʮʶʛʽʚ ʧʦʩʪʘʯʘʥʥʷ ʫ ʚʠʨʦʙʥʠʯʠʭ ʢʦʤʧʘʥʽʷʭ ʯʝʨʝʟ ʽʥʥʦʚʘʮʽʡʥʫ ʘʤʙʽʜʝʢʩʪʨʽʶ, 

ʪʦʙʪʦ ʧʦʻʜʥʘʥʥʷ ʧʦʰʫʢʫ ʥʦʚʠʭ ʨʽʰʝʥʴ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʷʚʥʠʭ ʧʨʦʮʝʩʽʚ [12]. ʋ ʚʠʨʦʙʥʠʯʽʡ 

ʢʦʨʧʦʨʘʮʽʾ ʮʝ ʤʦʞʝ ʧʨʦʷʚʣʷʪʠʩʷ ʫ ʩʮʝʥʘʨʥʦʤʫ ʧʣʘʥʫʚʘʥʥʽ, ʦʮʽʥʶʚʘʥʥʽ ʨʠʟʠʢʽʚ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ, 

ʤʦʜʝʣʶʚʘʥʥʽ ʣʦʛʽʩʪʠʯʥʠʭ ʟʘʪʨʠʤʦʢ ʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʬʦʨʤʫʚʘʥʥʽ ʧʦʷʩʥʶʚʘʣʴʥʠʭ ʟʚʽʪʽʚ ʜʣʷ 

ʢʝʨʽʚʥʠʮʪʚʘ. 

ɺʦʜʥʦʯʘʩ ʛʝʥʝʨʘʪʠʚʥʠʡ ʐɯ ʥʝ ʧʦʚʠʥʝʥ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʟʘʤʽʥʘ ERP, MES, SCM ʘʙʦ BI-ʩʠʩʪʝʤ. 

ʁʦʛʦ ʜʦʮʽʣʴʥʦ ʩʧʨʠʡʤʘʪʠ ʷʢ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʰʘʨ ʥʘʜ ʢʦʨʧʦʨʘʪʠʚʥʠʤʠ ʜʘʥʠʤʠ, ʷʢʠʡ ʩʧʨʦʱʫʻ 

ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʽʥʬʦʨʤʘʮʽʾ, ʧʨʠʩʢʦʨʶʻ ʘʥʘʣʽʪʠʯʥʫ ʨʦʙʦʪʫ ʪʘ ʧʽʜʪʨʠʤʫʻ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ɼʣʷ 

ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʮʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ, ʦʩʢʽʣʴʢʠ ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ ʯʘʩʪʦ ʧʦʪʨʝʙʫʶʪʴ 

ʰʚʠʜʢʦʛʦ ʫʟʛʦʜʞʝʥʥʷ ʜʘʥʠʭ ʟ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʘʢʫʧʽʚʝʣʴ, ʟʘʧʘʩʽʚ, ʣʦʛʽʩʪʠʢʠ ʪʘ ʬʽʥʘʥʩʽʚ. 

ʈʠʟʠʢʠ ʪʘ ʦʙʤʝʞʝʥʥʷ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʇʦʧʨʠ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʐɯ ʫ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʘʭ ʥʝ ʛʘʨʘʥʪʫʻ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʆʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʨʠʟʠʢʽʚ ʻ ʥʠʟʴʢʘ ʷʢʽʩʪʴ ʜʘʥʠʭ. ʗʢʱʦ ʚʠʨʦʙʥʠʯʽ ʜʘʥʽ 

ʥʝʧʦʚʥʽ, ʥʝʩʫʤʽʩʥʽ, ʜʫʙʣʶʶʪʴʩʷ ʘʙʦ ʟʙʠʨʘʶʪʴʩʷ ʥʝʨʝʛʫʣʷʨʥʦ, AI-ʤʦʜʝʣʽ ʤʦʞʫʪʴ ʬʦʨʤʫʚʘʪʠ ʥʝʪʦʯʥʽ 

ʧʨʦʛʥʦʟʠ ʪʘ ʭʠʙʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ. ʊʦʤʫ data governance, ʢʽʙʝʨʙʝʟʧʝʢʘ, ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ ʪʘ 

ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʤʘʶʪʴ ʙʫʪʠ ʯʘʩʪʠʥʦʶ ʙʫʜʴ-ʷʢʦʛʦ AI-ʧʨʦʻʢʪʫ ʫ ʚʠʨʦʙʥʠʮʪʚʽ [5]. 

ɼʨʫʛʠʡ ʨʠʟʠʢ - ʦʨʛʘʥʽʟʘʮʽʡʥʠʡ ʨʦʟʨʠʚ ʤʽʞ ʘʥʘʣʽʪʠʢʦʶ ʪʘ ʜʽʻʶ. ʅʘ ʧʨʘʢʪʠʮʽ ʧʽʜʧʨʠʻʤʩʪʚʦ ʤʦʞʝ 

ʤʘʪʠ ʜʘʰʙʦʨʜʠ, ʘʣʛʦʨʠʪʤʠ ʪʘ ʧʨʦʛʥʦʟʠ, ʘʣʝ ʥʝ ʤʘʪʠ ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʤʝʭʘʥʽʟʤʫ, ʷʢʠʡ ʰʚʠʜʢʦ 

ʧʝʨʝʪʚʦʨʶʻ ʮʽ ʧʨʦʛʥʦʟʠ ʥʘ ʨʽʰʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʩʠʩʪʝʤʘ ʧʨʦʛʥʦʟʫʻ ʨʠʟʠʢ ʧʦʣʦʤʢʠ, ʘʣʝ 

ʨʝʛʣʘʤʝʥʪ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʝ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʠʚʥʦ ʟʤʽʥʠʪʠ ʛʨʘʬʽʢ ʨʝʤʦʥʪʫ, ʧʦʪʝʥʮʽʡʥʘ 

ʢʦʨʠʩʪʴ ʐɯ ʟʥʠʞʫʻʪʴʩʷ. 

ʊʨʝʪʽʡ ʨʠʟʠʢ - ʦʧʽʨ ʧʝʨʩʦʥʘʣʫ. ʇʨʘʮʽʚʥʠʢʠ ʤʦʞʫʪʴ ʩʧʨʠʡʤʘʪʠ ʐɯ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʢʦʥʪʨʦʣʶ ʘʙʦ 

ʟʘʛʨʦʟʫ ʧʨʦʬʝʩʽʡʥʽʡ ʘʚʪʦʥʦʤʽʾ. ʊʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʘʻ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʧʦʷʩʥʝʥʥʷʤ ʮʽʣʝʡ, 

ʥʘʚʯʘʥʥʷʤ, ʧʨʦʟʦʨʠʤʠ ʧʨʘʚʠʣʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʽ ʟʘʣʫʯʝʥʥʷʤ ʧʝʨʩʦʥʘʣʫ ʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʧʨʦʮʝʩʽʚ. 

ʏʝʪʚʝʨʪʠʡ ʨʠʟʠʢ - ̔ ʟʦʣʴʦʚʘʥʽʩʪʴ AI-ʨʽʰʝʥʴ. ʗʢʱʦ ʘʣʛʦʨʠʪʤ ʧʨʘʮʶʻ ʣʠʰʝ ʥʘ ʦʢʨʝʤʽʡ ʜʽʣʷʥʮʽ ʪʘ 

ʥʝ ʽʥʪʝʛʨʦʚʘʥʠʡ ʟ ʷʢʽʩʪʶ, ʧʦʩʪʘʯʘʥʥʷʤ, ʧʣʘʥʫʚʘʥʥʷʤ ʽ ʬʽʥʘʥʩʦʚʦʶ ʦʮʽʥʢʦʶ, ʡʦʛʦ ʚʧʣʠʚ ʥʘ ʟʘʛʘʣʴʥʫ 

ʦʧʝʨʘʮʽʡʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʫʜʝ ʦʙʤʝʞʝʥʠʤ. ʉʘʤʝ ʪʦʤʫ ʩʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʛʦʣʦʰʫʶʪʴ ʥʘ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ, ʫ ʷʢʦʤʫ ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʦʻʜʥʫʶʪʴʩʷ ʟ ʦʨʛʘʥʽʟʘʮʽʡʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ ʪʘ ʣʶʜʩʴʢʠʤ ʬʘʢʪʦʨʦʤ [2; 3]. 

ɺʠʩʥʦʚʢʠ 

1. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʽ ʘʥʘʣʽʪʠʢʘ ʜʘʥʠʭ ʻ ʢʣʶʯʦʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʧʽʜʚʠʱʝʥʥʷ ʦʧʝʨʘʮʽʡʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʤʠʩʣʦʚʠʭ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʩʪʨʫʢʪʫʨ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʶʪʴ ʧʝʨʝʭʦʜʠʪʠ ʚʽʜ ʨʝʘʢʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʜʦ ʧʨʦʛʥʦʟʥʦʛʦ ʪʘ ʧʨʦʘʢʪʠʚʥʦʛʦ. 

2. ʅʘʡʙʽʣʴʰʠʡ ʧʨʘʢʪʠʯʥʠʡ ʝʬʝʢʪ ʐɯ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʤʦʥʽʪʦʨʠʥʛʫ ʦʙʣʘʜʥʘʥʥʷ, ʧʨʦʛʥʦʟʫʚʘʥʥʽ 

ʧʨʦʩʪʦʾʚ, ʢʦʥʪʨʦʣʽ ʷʢʦʩʪʽ, ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ ʛʨʘʬʽʢʽʚ, ʫʧʨʘʚʣʽʥʥʽ ʟʘʧʘʩʘʤʠ ʪʘ ʧʽʜʚʠʱʝʥʥʽ 

ʩʪʽʡʢʦʩʪʽ ʣʘʥʮʶʛʽʚ ʧʦʩʪʘʯʘʥʥʷ. 

3. ɸʥʘʣʽʪʠʢʘ ʜʘʥʠʭ ʻ ʦʩʥʦʚʦʶ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ. ɹʝʟ ʷʢʽʩʥʠʭ, ʽʥʪʝʛʨʦʚʘʥʠʭ ʽ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʜʘʥʠʭ ʘʣʛʦʨʠʪʤʠ ʥʝ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʽʡʥʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʢʦʨʠʩʥʫ 

ʧʽʜʪʨʠʤʢʫ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. 

4. ʎʠʬʨʦʚʦ-ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʟʜʘʪʥʘ ʧʽʜʚʠʱʫʚʘʪʠ ʟʘʛʘʣʴʥʫ ʬʘʢʪʦʨʥʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ɼʦʩʣʽʜʞʝʥʥʷ Wang ʽ Li ʧʦʢʘʟʫʻ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ 

ʧʦʷʩʥʶʻ 23,50% ʟʘʛʘʣʴʥʦʛʦ ʝʬʝʢʪʫ, ʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʝʣʝʤʝʥʪʠ - 13,13%, ʧʨʠʯʦʤʫ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ 

ʤʦʞʝ ʟʙʝʨʽʛʘʪʠʩʷ ʧʨʦʪʷʛʦʤ ʪʨʴʦʭ ʨʦʢʽʚ ʧʽʩʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ. 

5. ɼʣʷ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚʘʞʣʠʚʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʐɯ ʥʝ ʽʟʦʣʴʦʚʘʥʦ, ʘ ʷʢ ʯʘʩʪʠʥʫ 

ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʚʢʣʶʯʘʻ ʮʠʬʨʦʚʽ KPI, ERP/MES/SCM-ʽʥʪʝʛʨʘʮʽʶ, ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ, 

ʣʦʛʽʩʪʠʢʫ, ʧʝʨʩʦʥʘʣ ʽ ʩʪʨʘʪʝʛʽʯʥʝ ʧʣʘʥʫʚʘʥʥʷ. 

6. ɻʦʣʦʚʥʠʡ ʫʧʨʘʚʣʽʥʩʴʢʠʡ ʚʠʢʣʠʢ ʧʦʣʷʛʘʻ ʥʝ ʚ ʩʘʤʦʤʫ ʟʙʠʨʘʥʥʽ ʜʘʥʠʭ, ʘ ʚ ʧʝʨʝʪʚʦʨʝʥʥʽ 

ʘʥʘʣʽʪʠʯʥʠʭ ʚʠʩʥʦʚʢʽʚ ʥʘ ʢʦʥʢʨʝʪʥʽ ʜʽʾ, ʱʦ ʩʢʦʨʦʯʫʶʪʴ ʧʨʦʩʪʦʾ, ʟʤʝʥʰʫʶʪʴ ʚʪʨʘʪʠ, ʧʽʜʚʠʱʫʶʪʴ 

ʷʢʽʩʪʴ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʘʙʽʣʴʥʽʩʪʴ ʚʠʨʦʙʥʠʯʦʾ ʩʠʩʪʝʤʠ. 
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ʂʦʚʘʣʴʯʫʢ ɺʦʣʦʜʠʤʠʨ ɺʘʩʠʣʴʦʚʠʯ 

ʘʩʧʽʨʘʥʪ 

ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɾʠʪʦʤʠʨ, ʋʢʨʘʾʥʘ 

 

ɯʅʌʆʈʄɸʎɯʁʅʆ-ʂʆʄʋʅɯʂɸʊʀɺʅɽ ɿɸɹɽɿʇɽʏɽʅʅʗ ʄɸʈʂɽʊʀʅɻʆɺʀʍ ʂɸʅɸʃɯɺ ɺ 

ɸɻʈʆɹɯɿʅɽʉɯ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʪʘ ʧʨʘʢʪʠʯʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʨʢʝʪʠʥʛʦʚʠʭ 

ʢʘʥʘʣʽʚ ʚ ʘʛʨʦʙʽʟʥʝʩʽ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʧʝʮʠʬʽʢʫ ʪʘ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʦʩʥʦʚʥʽ ʚʠʜʠ ʤʘʨʢʝʪʠʥʛʦʚʠʭ 

ʢʘʥʘʣʽʚ (ʚʽʜ ʥʫʣʴʦʚʦʛʦ ʜʦ ʙʘʛʘʪʦʨʽʚʥʝʚʦʛʦ). ɼʦʚʝʜʝʥʦ, ʱʦ ʜʦʢʫʤʝʥʪʘʣʴʥʠʡ ʩʫʧʨʦʚʽʜ ʚ 

ʘʛʨʦʤʘʨʢʝʪʠʥʛʦʚʠʭ ʣʘʥʮʶʛʘʭ ʚʠʢʦʥʫʻ ʨʦʣʴ ʽʥʩʪʠʪʫʮʽʡʥʦʛʦ ʙʘʟʠʩʫ, ʷʢʠʡ ʧʦʻʜʥʫʻ ʧʨʘʚʦʚʠʡ, ʙʝʟʧʝʢʦʚʠʡ 

ʪʘ ʬʽʩʢʘʣʴʥʦ-ʦʙʣʽʢʦʚʠʡ ʚʝʢʪʦʨʠ. ɺʠʟʥʘʯʝʥʦ ʢʣʶʯʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʬʫʥʢʮʽʾ ʜʦʢʫʤʝʥʪʽʚ 

ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ ʤʽʥʽʤʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʘʩʠʤʝʪʨʽʾ, ʟʥʠʞʝʥʥʷ ʪʨʘʥʩʘʢʮʽʡʥʠʭ ʚʠʪʨʘʪ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʨʦʩʪʝʞʫʚʘʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʟʘ ʧʨʠʥʮʠʧʦʤ çʚʽʜ ʧʦʣʷ ʜʦ ʩʪʦʣʫè. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʘʛʨʘʨʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʚ ʫʤʦʚʘʭ ʜʽʜʞʠʪʘʣ-ʪʨʘʥʩʬʦʨʤʘʮʽʾ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʘʨʢʝʪʠʥʛʦʚʽ ʢʘʥʘʣʠ, ʘʛʨʦʙʽʟʥʝʩ, ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʜʦʢʫʤʝʥʪʘʣʴʥʠʡ ʩʫʧʨʦʚʽʜ. 

 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʘʛʨʘʨʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʫ ʥʦʚʠʭ ʨʝʘʣʽʷʭ ʨʦʟʚʠʪʢʫ ʘʛʨʦʙʽʟʥʝʩʫ ʻ ʝʬʝʢʪʠʚʥʘ ʤʘʨʢʝʪʠʥʛʦʚʘ ʜʽʷʣʴʥʽʩʪʴ. ʉʧʝʮʠʬʽʢʘ ʘʛʨʦʙʽʟʥʝʩʫ 

(ʩʝʟʦʥʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʦʙʤʝʞʝʥʠʡ ʪʝʨʤʽʥ 

ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʜʫʢʮʽʾ, ʪʝʨʠʪʦʨʽʘʣʴʥʘ ʜʠʩʧʝʨʩʥʽʩʪʴ) ʚʠʤʘʛʘʻ ʚʠʩʦʢʦʾ ʰʚʠʜʢʦʩʪʽ ʨʝʘʢʮʽʾ ʥʘ ʨʠʥʢʦʚʽ 

ʟʤʽʥʠ. ʋ ʪʘʢʠʭ ʫʤʦʚʘʭ ʢʨʠʪʠʯʥʠʤ ʬʘʢʪʦʨʦʤ ʫʩʧʽʭʫ ʩʪʘʻ ʥʽʚʝʣʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʘʩʠʤʝʪʨʽʾ ʤʽʞ 

ʚʠʨʦʙʥʠʢʘʤʠ, ʧʦʩʝʨʝʜʥʠʢʘʤʠ ʪʘ ʢʽʥʮʝʚʠʤʠ ʩʧʦʞʠʚʘʯʘʤʠ, ʱʦ ʥʝʤʦʞʣʠʚʦ ʙʝʟ ʬʦʨʤʫʚʘʥʥʷ ʧʦʪʫʞʥʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʨʢʝʪʠʥʛʫ.  

ʇʨʦʙʣʝʤʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʚʠʙʦʨʫ ʧʨʠʚʘʙʣʠʚʠʭ ʢʘʥʘʣʽʚ ʜʽʜʞʠʪʘʣ-ʤʘʨʢʝʪʠʥʛʫ, 

ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʩʧʝʮʠʬʽʢʠ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʫ ʜʦʩʣʽʜʞʫʶʪʴ ʃ. ʐʦʩʪʘʢ ʪʘ ʆ. ɹʦʡʢʦ [1]. ʊ. ʂʘʰʫʣʴʩʴʢʘ 

ʦʙˇʨʫʥʪʦʚʫʻ ʤʘʨʢʝʪʠʥʛʦʚʽ ʦʨʽʻʥʪʠʨʠ ʟʙʫʪʫ ʧʨʦʜʫʢʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚ ʘʛʨʦʙʽʟʥʝʩʫ ʯʝʨʝʟ ʧʨʠʟʤʫ ʜʽʜʞʠʪʘʣ-

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʘ ʜʦʚʦʜʠʪʴ, ʱʦ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʪʦʢʠ ʩʪʘʶʪʴ ʚʠʟʥʘʯʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʦʧʪʠʤʽʟʘʮʽʾ 

ʟʙʫʪʦʚʦʾ ʧʦʣʽʪʠʢʠ, ʬʦʨʤʫʚʘʥʥʷ ʣʦʷʣʴʥʦʩʪʽ ʢʣʽʻʥʪʽʚ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʘʛʨʘʨʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ ʡ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʠʥʢʘʭ [2].  ɼʦʩʣʽʜʞʝʥʥʷ K. Gomez-Kusters, L. De 

Luca, G. Belletti, ʪʘ A. Marescotti  ʬʦʢʫʩʫʻʪʴʩʷ ʥʘ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʭʘʨʘʢʪʝʨʫ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ʤʽʞ 

ʧʦʢʫʧʮʝʤ (ʬʝʨʤʝʨʦʤ) ʽ ʧʨʦʜʘʚʮʝʤ (ʜʠʩʪʨʠʙ'ʶʪʦʨʦʤ/ʚʠʨʦʙʥʠʢʦʤ) ʫ ʤʝʞʘʭ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʩʠʩʪʝʤ 

ʙʘʛʘʪʦʢʘʥʘʣʴʥʦʛʦ ʤʘʨʢʝʪʠʥʛʫ ʘʛʨʘʨʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʜʠʩʪʨʠʙʫʮʽʡʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ [3]. ʄ. ʂʦʣʝʩʥʠʢ, ɯ. 

ʉʦʟʠʥʦʚʘ ʪʘ ɺ. ɺʘʩʠʣʝʚʩʴʢʠʡ ʦʙˇʨʫʥʪʦʚʫʶʪʴ ʢʦʥʮʝʧʮʽʶ ʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʟʙʫʪʦʚʦʾ 

ʩʪʨʘʪʝʛʽʾ ʷʢ ʭʦʣʽʩʪʠʯʥʦʾ (ʮʽʣʽʩʥʦʾ) ʚʣʘʩʪʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʠʭ ʙʽʟʥʝʩ-ʤʦʜʝʣʝʡ [4]. ɼʦʩʣʽʜʞʝʥʥʷ ʖ. 

ɹʽʣʦʰʘʧʢʠ ʩʪʦʩʫʶʪʴʩʷ  ʤʦʜʝʨʥʽʟʘʮʽʾ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʢʘʥʘʣʽʚ, ʱʦ ʧʦʪʨʝʙʫʻ ʚʽʜʧʦʚʽʜʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ 

ʚ ʦʨʛʘʥʽʟʘʮʽʡʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ ʤʝʥʝʜʞʤʝʥʪʫ [5].   

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ɺ. ʇʠʩʘʨʝʥʢʦ ʪʘ ʆ. ʐʝʨʝʰʠʣʘ ʥʘʫʢʦʚʦ ʘʨʛʫʤʝʥʪʦʚʘʥʦ ʨʦʣʴ digital-ʪʝʭʥʦʣʦʛʽʡ ʚ 

ʫʧʨʘʚʣʽʥʥʽ ʬʽʪʦʩʘʥʽʪʘʨʥʠʤʠ ʨʠʟʠʢʘʤʠ ʚ ʘʛʨʘʨʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʘ ʥʘʫʢʦʚʠʡ ʚʥʝʩʦʢ ʅ. ʇʦʣʴʦʚʦʾ 

ʧʦʣʷʛʘʻ ʚ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʩʪʽʡʥʦʾ ʘʜʘʧʪʘʮʽʾ ʢʦʥʪʝʥʪʫ ʫ ʢʦʤʫʥʽʢʘʪʠʚʥʦʤʫ ʤʝʥʝʜʞʤʝʥʪʽ 

ʘʛʨʦʙʽʟʥʝʩʫ [6; 7]. ʇʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʨʦʟʚʽʜʦʢ ʧʦʪʨʝʙʫʶʪʴ ʧʠʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʢʘʥʘʣʽʚ ʘʛʨʦʙʽʟʥʝʩʫ ʨʽʟʥʦʬʦʨʤʘʪʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʧʦʛʣʠʙʣʝʥʥʽ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʟʘʩʘʜ, ʨʦʟʨʦʙʮʽ ʥʘʫʢʦʚʦ-

ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʪʘ ʧʨʠʢʣʘʜʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʢʘʥʘʣʽʚ ʘʛʨʦʙʽʟʥʝʩʫ ʨʽʟʥʦʬʦʨʤʘʪʥʦʾ 

ʩʧʨʷʤʦʚʘʥʦʩʪʽ. 

ɺ ʘʛʨʦʙʽʟʥʝʩʽ ʤʘʨʢʝʪʠʥʛʦʚʽ ʢʘʥʘʣʠ (ʢʘʥʘʣʠ ʟʙʫʪʫ) ʤʘʶʪʴ ʩʚʦʶ ʩʧʝʮʠʬʽʢʫ, ʦʩʢʽʣʴʢʠ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʧʨʦʜʫʢʮʽʷ ʯʘʩʪʦ ʻ ʰʚʠʜʢʦʧʩʫʚʥʦʶ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʝʟʦʥʥʦʩʪʽ ʪʘ ʧʦʪʨʝʙʫʻ 

ʦʩʦʙʣʠʚʠʭ ʫʤʦʚ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʽ ʟʙʝʨʽʛʘʥʥʷ. ʂʣʘʩʠʬʽʢʘʮʽʷ ʦʩʥʦʚʥʠʭ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʢʘʥʘʣʽʚ ʚ 

ʘʛʨʦʙʽʟʥʝʩʽ, ʘ ʪʘʢʦʞ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʾʭ ʜʦʢʫʤʝʥʪʘʣʴʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʫʢʨʘʾʥʩʴʢʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʪʘ ʧʨʘʢʪʠʢʠ ʬʦʨʤʫʶʪʴ  ʦʩʥʦʚʫ ʜʣʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʟʘʻʤʦʜʽʾ ʫʯʘʩʥʠʢʽʚ ʮʠʭ ʢʘʥʘʣʽʚ. ɺʠʜʠ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʢʘʥʘʣʽʚ ʚ ʘʛʨʦʙʽʟʥʝʩʽ: 
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Å ʢʘʥʘʣ ʥʫʣʴʦʚʦʛʦ ʨʽʚʥʷ (ʧʨʷʤʠʡ ʤʘʨʢʝʪʠʥʛ, ʤʘʨʰʨʫʪ: ʘʛʨʦʚʠʨʦʙʥʠʢ ï ʢʽʥʮʝʚʠʡ ʩʧʦʞʠʚʘʯ 

(ʬʽʨʤʦʚʽ ʤʘʛʘʟʠʥʠ, ʧʨʦʜʘʞ ʯʝʨʝʟ ʚʣʘʩʥʽ ʽʥʪʝʨʥʝʪ-ʩʘʡʪʠ, ʬʝʨʤʝʨʩʴʢʽ ʨʠʥʢʠ (ʷʨʤʘʨʢʠ), ʧʨʦʜʘʞ ʦʚʦʯʽʚ 

ʯʠ ʤʦʣʦʢʘ çʟ ʧʦʣʷ/ʬʝʨʤʠè ʤʽʩʮʝʚʦʤʫ ʥʘʩʝʣʝʥʥʶ;  

Å ʦʜʥʦʨʽʚʥʝʚʠʡ ʢʘʥʘʣ (ʢʦʨʦʪʢʠʡ ʣʘʥʮʶʛ), ʤʘʨʰʨʫʪ: ʘʛʨʦʚʠʨʦʙʥʠʢ ï ʦʜʠʥ ʧʦʩʝʨʝʜʥʠʢ ï 

ʩʧʦʞʠʚʘʯ (ʧʦʩʪʘʯʘʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʪʦʨʛʦʚʝʣʴʥʽ ʤʝʨʝʞʽ (ʩʫʧʝʨʤʘʨʢʝʪʠ ʪʠʧʫ çʉʽʣʴʧʦè, çɸʊɹè), 

ʧʨʦʜʘʞ ʧʝʨʝʨʦʙʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʘʤ (ʤʦʣʦʢʦʟʘʚʦʜʠ, ʤ'ʷʩʦʢʦʤʙʽʥʘʪʠ, ʮʫʢʨʦʚʽ ʟʘʚʦʜʠ, 

ʦʣʽʡʥʦʝʢʩʪʨʘʢʮʽʡʥʽ ʟʘʚʦʜʠ), ʟʙʫʪ HoReCa (ʨʝʩʪʦʨʘʥʠ, ʛʦʪʝʣʽ); 

Å ʙʘʛʘʪʦʨʽʚʥʝʚʠʡ ʢʘʥʘʣ (ʜʦʚʛʠʡ ʣʘʥʮʶʛ), ʤʘʨʰʨʫʪ: ʘʛʨʦʚʠʨʦʙʥʠʢ ï ʦʧʪʦʚʠʢ /ʜʠʩʪʨʠʙ'ʶʪʦʨ / 

ʪʨʝʡʜʝʨ ï ʩʧʦʞʠʚʘʯ; 

Å ʧʨʦʜʘʞ ʯʝʨʝʟ ʟʝʨʥʦʪʨʝʡʜʝʨʽʚ (ʥʘ ʝʢʩʧʦʨʪ), ʨʦʙʦʪʘ ʯʝʨʝʟ ʛʫʨʪʦʚʽ ʘʛʨʦʨʠʥʢʠ, ʩʧʽʚʧʨʘʮʷ ʽʟ 

ʟʘʛʦʪʽʚʝʣʴʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ (ʝʣʝʚʘʪʦʨʘʤʠ) ʪʘ ʜʠʩʪʨʠʙ'ʶʪʦʨʘʤʠ ʩʚʽʞʦʾ ʧʨʦʜʫʢʮʽʾ. 

ʆʩʥʦʚʥʦʶ ʽʥʬʦʨʤʘʮʽʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʢʘʥʘʣʽʚ ʚ ʘʛʨʦʙʽʟʥʝʩʽ ʻ 

ʜʦʢʫʤʝʥʪʘʣʴʥʠʡ ʩʫʧʨʦʚʽʜ ʚ ʘʛʨʦʤʘʨʢʝʪʠʥʛʦʚʠʭ ʣʘʥʮʶʛʘʭ, ʷʢʠʡ ʚʠʢʦʥʫʻ ʨʦʣʴ ʽʥʩʪʠʪʫʮʽʡʥʦʛʦ ʙʘʟʠʩʫ ʪʘ 

ʽʥʪʝʛʨʫʻ ʚ ʩʦʙʽ ʪʨʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʚʝʢʪʦʨʠ: ʧʨʘʚʦʚʠʡ (ʪʠʪʫʣʴʥʠʡ), ʙʝʟʧʝʢʦʚʠʡ (ʪʝʭʥʦʣʦʛʽʯʥʠʡ) ʪʘ 

ʬʽʩʢʘʣʴʥʦ-ʦʙʣʽʢʦʚʠʡ (ʝʢʦʥʦʤʽʯʥʠʡ). ɿ ʥʘʫʢʦʚʦʾ ʪʦʯʢʠ ʟʦʨʫ (ʚ ʢʦʥʪʝʢʩʪʽ ʽʥʩʪʠʪʫʮʽʡʥʦʾ ʝʢʦʥʦʤʽʢʠ ʪʘ 

ʪʝʦʨʽʾ ʪʨʘʥʩʘʢʮʽʡʥʠʭ ʚʠʪʨʘʪ ʈ. ʂʦʫʟʘ), ʜʦʢʫʤʝʥʪ ʫ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʢʘʥʘʣʘʭ ʘʛʨʦʙʽʟʥʝʩʫ ʻ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʤʽʥʽʤʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʘʩʠʤʝʪʨʽʾ ʪʘ ʟʥʠʞʝʥʥʷ ʪʨʘʥʩʘʢʮʽʡʥʠʭ ʚʠʪʨʘʪ. ʉʫʪʥʽʩʪʴ ʮʠʭ ʜʦʢʫʤʝʥʪʽʚ 

ʧʦʣʷʛʘʻ ʚ ʝʢʩʪʝʨʥʘʣʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ ï ʧʝʨʝʚʝʜʝʥʥʽ ʨʝʘʣʴʥʠʭ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʨʦʮʝʩʽʚ, ʧʨʘʚ ʪʘ ʷʢʽʩʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʽʦʨʝʩʫʨʩʽʚ ʫ ʧʨʘʚʦʚʝ ʪʘ ʮʠʬʨʦʚʝ (ʘʙʦ ʧʘʧʝʨʦʚʝ) ʧʦʣʝ. ɺ ʘʛʨʦʙʽʟʥʝʩʽ, ʜʝ ʣʘʥʮʶʛ 

ʧʦʩʪʘʯʘʥʥʷ ʯʘʩʪʦ ʻ ʜʦʚʛʠʤ ʽ ʜʠʚʝʨʩʠʬʽʢʦʚʘʥʠʤ, ʘ ʜʦʢʫʤʝʥʪ ʚʠʩʪʫʧʘʻ ʛʘʨʘʥʪʦʤ ʣʝʛʽʪʠʤʥʦʩʪʽ, 

ʙʝʟʧʝʯʥʦʩʪʽ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʜʦʮʽʣʴʥʦʩʪʽ ʢʦʞʥʦʾ ʪʨʘʥʩʘʢʮʽʾ (ʨʠʩ. 1). 

 

 
ʈʠʩ. 1. ʂʣʘʩʠʬʽʢʘʮʽʷ ʚʠʜʽʚ ʜʦʢʫʤʝʥʪʽʚ ʚ  ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʢʘʥʘʣʘʭ ʘʛʨʦʙʽʟʥʝʩʫ. 

 

ʆʩʥʦʚʥʠʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʜʦʢʫʤʝʥʪʽʚ ʚ ʘʛʨʦʤʘʨʢʝʪʠʥʛʦʚʠʭ 

ʢʘʥʘʣʘʭ ʻ: ʧʨʘʚʦʚʘ (ʪʠʪʫʣʴʥʘ) ï ʬʽʢʩʫʻ ʶʨʠʜʠʯʥʠʡ ʩʪʘʪʫʩ ʧʨʦʜʫʢʮʽʾ, ʣʝʛʽʪʠʤʽʟʫʻ ʧʝʨʝʭʽʜ ʧʨʘʚʘ 

ʚʣʘʩʥʦʩʪʽ ʚʽʜ ʩʽʣʴʛʦʩʧʚʠʨʦʙʥʠʢʘ ʜʦ ʝʣʝʚʘʪʦʨʘ, ʧʝʨʝʨʦʙʥʠʢʘ ʯʠ ʢʽʥʮʝʚʦʛʦ ʨʠʪʝʡʣʝʨʘ; ʘʩʠʛʥʫʚʘʣʴʥʦ-

ʽʥʬʦʨʤʘʮʽʡʥʘ ï ʟʥʠʞʫʻ ʨʽʚʝʥʴ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʥʘ ʨʠʥʢʫ, ʥʘʜʘʻ ʢʦʥʪʨʘʛʝʥʪʘʤ ʚʠʯʝʨʧʥʽ ʜʘʥʽ ʧʨʦ 

ʧʦʭʦʜʞʝʥʥʷ, ʩʦʨʪ, ʨʝʧʨʦʜʫʢʮʽʶ (ʜʣʷ ʥʘʩʽʥʥʷ) ʪʘ ʢʦʥʜʠʮʽʶ ʘʛʨʦʧʨʦʜʫʢʮʽʾ; ʧʨʝʚʝʥʪʠʚʥʦ-ʙʝʟʧʝʢʦʚʘ 

(HACCP) ï ʟʘʙʝʟʧʝʯʫʻ ʤʠʪʪʻʚʫ ʽʜʝʥʪʠʬʽʢʘʮʽʶ ʜʞʝʨʝʣʘ ʟʘʛʨʦʟʠ (ʥʘʧʨʠʢʣʘʜ, ʙʽʦʣʦʛʽʯʥʦʛʦ 

ʟʘʨʘʞʝʥʥʷ) ʫ ʣʘʥʮʶʛʫ ʧʦʩʪʘʯʘʥʥʷ ʪʘ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʠʪʠ ʪʘʨʛʝʪʦʚʘʥʝ ʚʽʜʢʣʠʢʘʥʥʷ ʥʝʙʝʟʧʝʯʥʦʾ ʧʘʨʪʽʾ 

ʪʦʚʘʨʫ; ʬʽʩʢʘʣʴʥʦ-ʢʦʥʪʨʦʣʴʥʘ ï ʚʠʩʪʫʧʘʻ ʜʦʢʘʟʦʚʦʶ ʙʘʟʦʶ ʜʣʷ ʦʨʛʘʥʽʚ ʧʦʜʘʪʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʱʦʜʦ 

ʧʨʘʚʦʤʽʨʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʚʠʪʨʘʪ ʪʘ ʧʦʜʘʪʢʦʚʠʭ ʚʠʨʘʭʫʚʘʥʴ (ʜʝʤʦʥʩʪʨʫʻ ʨʝʘʣʴʥʽʩʪʴ ʟʜʽʡʩʥʝʥʥʷ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʦʧʝʨʘʮʽʾ); ʘʥʘʣʽʪʠʢʦ-ʫʧʨʘʚʣʽʥʩʴʢʘ ï ʧʝʨʚʠʥʥʽ ʜʦʢʫʤʝʥʪʠ ʻ ʝʤʧʽʨʠʯʥʦʶ ʙʘʟʦʶ ʜʣʷ 

ʫʧʨʘʚʣʽʥʩʴʢʦʛʦ ʦʙʣʽʢʫ, ʨʦʟʨʘʭʫʥʢʫ ʣʦʛʽʩʪʠʯʥʠʭ ʚʠʪʨʘʪ (ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʤʘʨʞʫʚʘʥʥʷ) ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ 

ʢʘʥʘʣʽʚ ʨʦʟʧʦʜʽʣʫ. 



20 

 

ʈʦʣʴ ʜʦʢʫʤʝʥʪʘʣʴʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ʫ ʬʦʨʤʫʚʘʥʥʽ ʧʦʪʝʥʮʽʘʣʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʨʢʪʝʠʥʛʦʚʠʭ ʢʘʥʘʣʽʚ ʚ ʘʛʨʦʙʽʟʥʝʩʽ ʤʘʻ ʧʨʦʷʚ  ʫ ʪʘʢʠʭ ʘʩʧʝʢʪʘʭ: ʪʨʘʥʩʬʦʨʤʘʮʽʷ 

ʽʥʬʦʨʤʘʮʽʾ ʩʪʘʻ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ; ʦʧʪʠʤʽʟʘʮʽʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʟʥʠʞʫʻ 

ʪʨʘʥʩʘʢʮʽʡʥʽ ʚʪʨʘʪʠ; ʚʠʩʪʫʧʘʻ ʚʘʞʣʠʚʠʤ ʢʦʤʫʥʽʢʘʮʽʡʥʠʤ ʩʠʛʥʘʣʦʤ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ ʪʘ ʧʘʨʪʥʝʨʽʚ ʪʘ 

ʛʘʨʘʥʪʫʻ ʙʝʟʧʝʢʫ ʧʨʦʜʫʢʮʽʾ ʡ ʬʦʨʤʫʻ ʚʠʩʦʢʫ ʨʝʧʫʪʘʮʽʡʥʫ ʮʽʥʥʽʩʪʴ; ʩʧʨʠʷʥʥʷ ʛʣʦʙʘʣʴʥʽʡ 

ʢʦʤʫʥʽʢʘʪʠʚʥʽʡ ʽʥʪʝʛʨʘʮʽʾ. ɼʦʢʫʤʝʥʪʘʣʴʥʠʡ ʩʫʧʨʦʚʽʜ ʟʘʙʝʟʧʝʯʫʻ ʤʘʨʢʝʪʠʥʛʦʚʽ ʢʘʥʘʣʠ ʘʛʨʦʙʽʟʥʝʩʫ 

ʚʝʨʠʬʽʢʦʚʘʥʦʶ, ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʶ ʪʘ ʶʨʠʜʠʯʥʦ ʟʥʘʯʫʱʦʶ ʽʥʬʦʨʤʘʮʽʻʶ. ʎʝ ʧʝʨʝʪʚʦʨʶʻ ʢʦʤʫʥʽʢʘʮʽʶ 

ʟ ʬʦʨʤʘʣʴʥʦʛʦ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʥʘ ʧʦʪʫʞʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʤʽʞʥʘʨʦʜʥʦʾ ʽʥʪʝʛʨʘʮʽʾ, ʙʝʟʧʝʢʠ ʪʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ. 
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SPECIFICS OF SOCIALIZATION AND SOCIAL SUPPORT TECHNOLOGIES FOR CHILDREN 

FROM SINGLE-PARENT FAMILIES 

 

Problem statement.Transformational processes in modern society have led to significant changes in 

the institution of the family, among which the most pronounced trend is the increase in the number of single-

parent families. Social work with children raised in such families requires a comprehensive approach, as this 

category of clients often faces a deficit of educational influence, economic instability, and psycho-emotional 

tension. Single-parent families operate under conditions of a lack of internal resources, which distorts the 

primary socialization of adolescents and highlights the need to optimize social work technologies. 

Analysis of recent research and publications.The issues of single-parent families and their 

characteristics are addressed in the works of A. Kapska (2015), H. Kuchera (2018), the psychological 

problems of raising children in single-parent families are discussed in the works of A. Bondarenko (2021), A. 

Maksimova (2017), T. Potapchuk (2018) who defined the concepts and types of single-parent families. 

Social work with single-parent families is examined by I. Machulina (2018), I. Pesha (2023). O. Kupenko 

(2020) studied the socio-therapeutic activities of social work specialists with single-parent families. In the 

works of Yu.The Gadfly (2023), O. Protas (2020) examined the theoretical aspects of the social worker's 

activities with families and the main problems of children from single-parent families in the social sphere. 

The aim of the research: to theoretically generalize the specifics of the socialization of children from 

single-parent families and to determine a comprehensive toolkit for social work with this category in modern 

crisis conditions. 

Presentation of the main material.The family is the basic platform for forming primary behavior 

models of the individual. According to A. Kapska, it is necessary to emphasize that "a single-parent family is 

a special socio-psychological space where the educational process often becomes compensatory, creating 

risks for the formation of the child's social autonomy" [1, p. 78]. 

The main determinants affecting the social development of the child are: 

Å Economic destabilization: limited access to additional education, clubs, and quality health care (N. 

Maksimova). 

Å Psychological and emotional burden: risks of "child parentification," when a child prematurely takes 

on adult responsibilities (Y. Ovod), feelings of inferiority, anxiety, and PTSD in wartime conditions. 

Å Disruption of gender-role identification: the lack of "parental influence" complicates the assimilation 

of interaction models between genders and distorts the perception of future family roles (A. Bondarenko). 

Å Transformation of the educational style: fluctuations between hyper-protection (excessive care due to 

feelings of guilt) and hypo-protection (lack of attention due to parents' busyness). 

The process of socialization integrates the action of factors at different levels, which is systematically 

organized in Table 1. 
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Table 1. 

Levels of external influence on a child from a single-parent family 

Level of influence Subjects and factors Function in socialization 

Micro-level 

(external) 
Friends, neighbors, educators. 

Direct interaction, exchange of 

emotional experiences, role modeling. 

Mesolevel 
Interaction of the family with the 

school, church, and social services. 

Coordination of educational 

requirements, creation of a social 

support system. 

Exolevel 
Parents' workplace, media, local 

community. 

Formation of living conditions, 

transmission of cultural patterns and 

values. 

Macrolevel 
Legislation, ideology, religion, state of 

war. 

Definition of the legal status of the 

family, formation of global life 

strategies. 

 

An additional factor in the digital age is the media space, which serves as a platform for "parallel 

socialization" and can shape distorted perceptions of family relationships in the absence of real experience. 

Effective support for children from single-parent families is based on inter-agency interaction and is 

implemented through four strategic directions: diagnostic, preventive, corrective-rehabilitative, and 

advocacy. 

The basic technological toolkit of specialists includes: 

1. Social inspection and patronage. Social inspection is aimed at the primary assessment of safety and 

living conditions through methods of observation, interviewing, and document analysis. Social patronage (H. 

Kuchery) acts as prolonged support in difficult life circumstances (DLC) without removing the child from 

the family. Its methods include: social-pedagogical counseling (enhancing parental competence); social 

modeling (structuring budget, household, daily routine); social mediation (connection with state and public 

institutions). 

Social patronage by H. Kuchery is considered a prolonged form of social support based on systematic 

visits to incomplete families that are in difficult life circumstances (DLC). This technology is aimed at 

providing direct assistance without removing the child from their usual social environment [3, p. 208].The 

implementation of patronage has a clear algorithm (O. Kuprenko): preparatory stage, direct intervention 

(visit), analytical stage, planning of individual protection [2, p. 56]. 

2. Social counseling.This technology is viewed as a process of interaction between the specialist and 

family members, aimed at mobilizing the adaptive capabilities of the child and the adult. Within the 

framework of social support for incomplete families, counseling takes on a two-level structure, allowing for 

differentiated influence on various aspects of family relationships [4, p. 298]. 

3. Training work. It serves as a productive form of active social-pedagogical learning (Y. Ovod, I. 

Piesha). The training ensures the formation of communicative competence, stabilization of the "self-

concept," and projection of a positive future (Zh. Kiyanytsia, Zh. Petrochko). Methods of role-playing 

games, group discussions, and psychogymnastics are applied. 

4. The "Network Work" method. The essence of the method (I. Zverieva, O. Bezpalko, N. Seiko) lies 

in creating a "social framework" around the child by involving their natural environment (relatives, friends, 

volunteer mentors) through the construction of eco-maps and conducting "family group meetings" (N. 

Romanova). This allows for the transformation of support from the "state - client" model to a sustainable 

"child - community" model, providing emotional, instrumental, and informational types of support. 

Conclusions.It has been determined that social assistance to children from single-parent families is 

provided through a system of social services and educational institutions that offer a comprehensive set of 

social support measures and minimize the consequences of the family's internal resource deficit. Social work 

specialists carry out activities related to social accompaniment, counseling, correction of parental attitudes, 

emotional unloading of the child, and the formation of their communicative competence. The basic 

technological tools and methods of assistance for such families have been considered, encompassing social 
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inspection, patronage, social counseling, active training, as well as ecological methods of "network work" to 

create a sustainable "social framework" around the child at micro-, meso-, exo-, and macro-levels. 

We see the prospect of further research in studying the effectiveness of various models of social work 

with single-parent families and developing specialized training programs for psychosocial support for 

adolescents in conditions of martial law. 
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ɸʥʦʪʘʮʽʷ. ɿʨʦʩʪʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʨʪʠʣʝʨʽʡʩʴʢʠʭ ʟʘʩʦʙʽʚ ʫ ʩʫʯʘʩʥʠʭ ʟʙʨʦʡʥʠʭ 

ʢʦʥʬʣʽʢʪʘʭ ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ ʚ ʨʘʡʦʥʘʭ 

ʚʠʢʦʥʘʥʥʷ ʙʦʡʦʚʠʭ ʟʘʚʜʘʥʴ. ʆʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ ʧʽʜʚʠʱʝʥʥʷ ʞʠʚʫʯʦʩʪʽ ʚʽʡʩʴʢ ʻ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʦʙʽʣʴʥʠʭ ʟʘʭʠʩʥʠʭ ʩʧʦʨʫʜ, ʟʜʘʪʥʠʭ ʧʦʻʜʥʫʚʘʪʠ ʚʠʩʦʢʽ ʟʘʭʠʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʰʚʠʜʢʽʩʪʴ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ. ʆʩʦʙʣʠʚʠʡ ʽʥʪʝʨʝʩ ʩʪʘʥʦʚʠʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʙʨʦʙʝʪʦʥʽʚ ʽ ʣʝʛʢʠʭ ʙʝʪʦʥʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʚʠʱʝʥʫ ʪʨʽʱʠʥʦʩʪʽʡʢʽʩʪʴ, ʫʜʘʨʥʫ 

ʚ'ʷʟʢʽʩʪʴ ʪʘ ʟʥʠʞʝʥʥʷ ʤʘʩʠ ʢʦʥʩʪʨʫʢʮʽʡ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʙʫʜʽʚʝʣʴʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ. 

ʈʦʟʛʣʷʥʫʪʦ ʦʩʦʙʣʠʚʦʩʪʽ ʚʧʣʠʚʫ ʫʣʘʤʢʦʚʦʾ ʜʽʾ ʘʨʪʠʣʝʨʽʡʩʴʢʠʭ ʙʦʻʧʨʠʧʘʩʽʚ ʥʘ ʟʘʭʠʩʥʽ ʩʧʦʨʫʜʠ, 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʝʨʝʚʘʛʠ ʩʫʯʘʩʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʙʝʪʦʥʽʚ ʪʘ ʚʠʟʥʘʯʝʥʦ ʧʝʨʩʧʝʢʪʠʚʥʽ ʥʘʧʨʷʤʠ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʤʦʙʽʣʴʥʠʭ ʫʢʨʠʪʪʽʚ ʜʣʷ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʨʦʯʥʠʭ ʪʘ ʥʘʧʽʚʮʠʣʽʥʜʨʠʯʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʬʦʨʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʘʮʽʦʥʘʣʴʥʠʡ 

ʨʦʟʧʦʜʽʣ ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʩʧʦʨʫʜ ʜʦ ʫʨʘʞʘʶʯʠʭ ʬʘʢʪʦʨʽʚ ʚʠʙʫʭʫ. ʇʨʘʢʪʠʯʥʘ 

ʨʝʘʣʽʟʘʮʽʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʡʩʴʢ ʪʘ ʟʤʝʥʰʝʥʥʶ ʚʪʨʘʪ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ ʚ ʫʤʦʚʘʭ ʚʦʛʥʝʚʦʛʦ ʚʧʣʠʚʫ ʧʨʦʪʠʚʥʠʢʘ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʦʙʽʣʴʥʘ ʟʘʭʠʩʥʘ ʩʧʦʨʫʜʘ; ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʡʩʴʢ; ʬʽʙʨʦʙʝʪʦʥ; 

ʣʝʛʢʠʡ ʙʝʪʦʥ; ʟʘʭʠʩʪ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ; ʫʣʘʤʢʦʚʘ ʜʽʷ; ʘʨʪʠʣʝʨʽʡʩʴʢʽ ʙʦʻʧʨʠʧʘʩʠ; ʬʦʨʪʠʬʽʢʘʮʽʡʥʝ 

ʦʙʣʘʜʥʘʥʥʷ; ʞʠʚʫʯʽʩʪʴ ʚʽʡʩʴʢ; ʚʽʡʩʴʢʦʚʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ. 

 

ɺʩʪʫʧ 

ɼʦʩʚʽʜ ʚʝʜʝʥʥʷ ʙʦʡʦʚʠʭ ʜʽʡ ʫ ʩʫʯʘʩʥʠʭ ʟʙʨʦʡʥʠʭ ʢʦʥʬʣʽʢʪʘʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʟʥʘʯʘʣʴʥʫ ʨʦʣʴ 

ʘʨʪʠʣʝʨʽʡʩʴʢʠʭ ʟʘʩʦʙʽʚ ʫ ʟʘʚʜʘʥʥʽ ʚʪʨʘʪ ʦʩʦʙʦʚʦʤʫ ʩʢʣʘʜʫ ʪʘ ʚʽʡʩʴʢʦʚʽʡ ʪʝʭʥʽʮʽ. ɸʥʘʣʽʟ ʙʦʡʦʚʠʭ ʜʽʡ 

ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʧʽʜʪʚʝʨʜʞʫʻ, ʱʦ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʙʝʟʧʦʚʦʨʦʪʥʠʭ ʽ 

ʩʘʥʽʪʘʨʥʠʭ ʚʪʨʘʪ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ ʧʦʚ'ʷʟʘʥʘ ʟ ʫʨʘʞʝʥʥʷʤ ʫʣʘʤʢʘʤʠ ʘʨʪʠʣʝʨʽʡʩʴʢʠʭ ʙʦʻʧʨʠʧʘʩʽʚ, 

ʨʝʘʢʪʠʚʥʠʭ ʩʠʩʪʝʤ ʟʘʣʧʦʚʦʛʦ ʚʦʛʥʶ ʪʘ ʙʦʻʧʨʠʧʘʩʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʙʝʟʧʽʣʦʪʥʠʤʠ ʣʽʪʘʣʴʥʠʤʠ 

ʘʧʘʨʘʪʘʤʠ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʩʚʦʻʯʘʩʥʝ ʩʪʚʦʨʝʥʥʷ ʟʘʭʠʱʝʥʠʭ ʤʽʩʮʴ 

ʨʦʟʤʽʱʝʥʥʷ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ, ʟʜʘʪʥʠʭ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʣʝʞʥʠʡ ʨʽʚʝʥʴ ʟʘʭʠʩʪʫ ʚʽʜ ʦʩʥʦʚʥʠʭ ʫʨʘʞʘʶʯʠʭ 

ʬʘʢʪʦʨʽʚ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʚʦʛʥʝʚʦʛʦ ʚʧʣʠʚʫ [1, ʩ. 54ï58]. 

ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʟʘʚʜʘʥʴ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʡʩʴʢ ʻ ʩʪʚʦʨʝʥʥʷ ʪʘ ʫʪʨʠʤʘʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʚʽʡʩʴʢʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʞʠʚʫʯʽʩʪʴ ʧʽʜʨʦʟʜʽʣʽʚ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ 

ʙʦʡʦʚʠʭ ʟʘʚʜʘʥʴ. ɼʦ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘʣʝʞʘʪʴ ʬʦʨʪʠʬʽʢʘʮʽʡʥʽ ʩʧʦʨʫʜʠ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʫʢʨʠʪʪʷ 

ʜʣʷ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ, ʟʘʭʠʱʝʥʽ ʧʫʥʢʪʠ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʽʥʰʽ ʦʙ'ʻʢʪʠ ʧʦʣʴʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʈʘʟʦʤ ʽʟ 

ʪʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʩʧʦʨʫʜ ʽʟ ʤʦʥʦʣʽʪʥʦʛʦ ʘʙʦ ʟʙʽʨʥʦʛʦ ʟʘʣʽʟʦʙʝʪʦʥʫ ʯʘʩʪʦ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʘʯʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʯʘʩʫ, ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʧʦʪʨʝʙʫʻ ʟʘʣʫʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ 
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ʙʫʜʽʚʝʣʴʥʦʾ ʪʝʭʥʽʢʠ, ʱʦ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʫʤʦʚʘʭ ʰʚʠʜʢʦʾ ʟʤʽʥʠ 

ʙʦʡʦʚʦʾ ʦʙʩʪʘʥʦʚʢʠ [2, ʩ. 11ï15]. 

ʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʚʽʡʩʴʢʦʚʦʾ ʽʥʞʝʥʝʨʽʾ ʧʝʨʝʜʙʘʯʘʶʪʴ ʧʝʨʝʭʽʜ ʜʦ ʤʦʙʽʣʴʥʠʭ ʩʧʦʨʫʜ 

ʟʘʚʦʜʩʴʢʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʷʢʽ ʤʦʞʫʪʴ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠʩʷ ʰʪʘʪʥʠʤʠ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ ʪʘ 

ʰʚʠʜʢʦ ʨʦʟʛʦʨʪʘʪʠʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʨʘʡʦʥʘʭ ʚʠʢʦʥʘʥʥʷ ʙʦʡʦʚʠʭ ʟʘʚʜʘʥʴ. ɺʦʜʥʦʯʘʩ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʟʘʭʠʩʪʫ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʧʨʠʡʥʷʪʥʦʾ ʤʘʩʠ ʢʦʥʩʪʨʫʢʮʽʡ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ 

ʪʝʭʥʽʯʥʠʭ ʧʨʦʙʣʝʤ ʧʽʜ ʯʘʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘʢʠʭ ʩʧʦʨʫʜ. ʆʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʰʣʷʭʽʚ ʾʾ ʚʠʨʽʰʝʥʥʷ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʙʨʦʙʝʪʦʥʽʚ ʽ ʣʝʛʢʠʭ ʙʝʪʦʥʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ ʪʨʽʱʠʥʦʩʪʽʡʢʽʩʪʶ, 

ʫʜʘʨʥʦʶ ʚ'ʷʟʢʽʩʪʶ ʪʘ ʟʜʘʪʥʽʩʪʶ ʩʧʨʠʡʤʘʪʠ ʜʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ [6, ʩ. 731ï742; 10, ʩ. 179ï196]. 

ʇʠʪʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʟʘʭʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʫ ʧʨʘʮʷʭ 

ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʫʯʝʥʠʭ. ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʪʝʦʨʽʾ ʪʘ ʧʨʘʢʪʠʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʬʽʙʨʦʙʝʪʦʥʽʚ ʟʨʦʙʠʣʠ A. Bentur, S. Mindess, A. Neville, P. Mehta ʪʘ ʽʥʰʽ ʜʦʩʣʽʜʥʠʢʠ, ʨʦʙʦʪʠ ʷʢʠʭ 

ʧʨʠʩʚʷʯʝʥʽ ʚʠʚʯʝʥʥʶ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʨʤʦʚʘʥʠʭ ʙʝʪʦʥʽʚ, ʾʭ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ ʪʘ 

ʧʦʚʝʜʽʥʢʠ ʧʽʜ ʜʽʻʶ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ [6, ʩ. 725ï748; 10, ʩ. 1ï25; 11, ʩ. 431ï459]. ʆʢʨʝʤʽ ʘʩʧʝʢʪʠ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʙʫʭʦʩʪʽʡʢʦʩʪʽ ʪʘ ʧʨʦʪʠʫʣʘʤʢʦʚʦʛʦ ʟʘʭʠʩʪʫ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʨʦʟʛʣʷʥʫʪʽ ʚ 

ʜʦʩʣʽʜʞʝʥʥʷʭ T. Krauthammer, P. Smith, J. Hetherington, A. Remennikov ʪʘ ʽʥʰʠʭ ʘʚʪʦʨʽʚ [14, ʩ. 203ï

228; 15, ʩ. 321ï347; 18, ʩ. 5ï10]. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʧʠʪʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʦʙʽʣʴʥʠʭ 

ʩʧʦʨʫʜ ʽʟ ʬʽʙʨʦʙʝʪʦʥʫ ʪʘ ʣʝʛʢʠʭ ʙʝʪʦʥʽʚ ʜʣʷ ʟʘʭʠʩʪʫ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ ʚ ʩʠʩʪʝʤʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʡʩʴʢ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʜʦʩʣʽʜʞʝʥʠʤ. ɿʦʢʨʝʤʘ, ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʦʛʦ 

ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʙʦʨʫ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʬʦʨʤʠ ʤʦʙʽʣʴʥʠʭ ʩʧʦʨʫʜ, ʚʧʣʠʚ ʛʝʦʤʝʪʨʠʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʫʣʘʤʢʦʚʦʾ ʜʽʾ ʘʨʪʠʣʝʨʽʡʩʴʢʠʭ ʙʦʻʧʨʠʧʘʩʽʚ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʦʩʪʽ ʧʦʻʜʥʘʥʥʷ 

ʚʠʩʦʢʠʭ ʟʘʭʠʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽʟ ʚʠʤʦʛʘʤʠ ʱʦʜʦ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʦʙʽʣʴʥʦʩʪʽ ʪʘ ʰʚʠʜʢʦʩʪʽ 

ʨʦʟʛʦʨʪʘʥʥʷ. 

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʘʥʘʣʽʟ ʧʝʨʩʧʝʢʪʠʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʽʙʨʦʙʝʪʦʥʥʠʭ ʤʦʙʽʣʴʥʠʭ ʩʧʦʨʫʜ ʜʣʷ ʟʘʭʠʩʪʫ 

ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ ʚʽʜ ʫʣʘʤʢʦʚʦʾ ʜʽʾ ʘʨʪʠʣʝʨʽʡʩʴʢʠʭ ʙʦʻʧʨʠʧʘʩʽʚ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʠʩʪʝʤʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʡʩʴʢ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʧʝʨʝʜʙʘʯʝʥʦ ʚʠʨʽʰʝʥʥʷ ʪʘʢʠʭ ʟʘʚʜʘʥʴ: ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ 

ʩʫʯʘʩʥʠʭ ʤʦʙʽʣʴʥʠʭ ʟʘʭʠʩʥʠʭ ʩʧʦʨʫʜ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ; ʜʦʩʣʽʜʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ 

ʚʧʣʠʚʫ ʫʣʘʤʢʦʚʦʾ ʜʽʾ ʘʨʪʠʣʝʨʽʡʩʴʢʠʭ ʙʦʻʧʨʠʧʘʩʽʚ ʥʘ ʟʘʭʠʩʥʽ ʢʦʥʩʪʨʫʢʮʽʾ; ʦʮʽʥʠʪʠ ʧʝʨʝʚʘʛʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʽʙʨʦʙʝʪʦʥʫ ʪʘ ʣʝʛʢʠʭ ʙʝʪʦʥʽʚ ʫ ʤʦʙʽʣʴʥʠʭ ʩʧʦʨʫʜʘʭ; ʚʠʟʥʘʯʠʪʠ ʧʝʨʩʧʝʢʪʠʚʥʽ 

ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʬʦʨʤʠ ʩʧʦʨʫʜ, ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʟʘʭʠʩʪʫ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ ʚ ʫʤʦʚʘʭ 

ʩʫʯʘʩʥʦʛʦ ʧʦʣʷ ʙʦʶ. 

ɸʅɸʃɯɿ ɯʉʅʋʖʏʀʍ ʄʆɹɯʃʔʅʀʍ ʉʇʆʈʋɼ ɼʃʗ ʋʂʈʀʊʊʗ ʆʉʆɹʆɺʆɻʆ ʉʂʃɸɼʋ 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʪʫ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ ʚʽʜ ʫʨʘʞʘʶʯʠʭ ʬʘʢʪʦʨʽʚ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʚʦʛʥʝʚʦʛʦ 

ʚʧʣʠʚʫ ʻ ʦʜʥʠʤ ʽʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʚʜʘʥʴ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʡʩʴʢ. ɼʦʩʚʽʜ ʩʫʯʘʩʥʠʭ 

ʟʙʨʦʡʥʠʭ ʢʦʥʬʣʽʢʪʽʚ ʩʚʽʜʯʠʪʴ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʙʦʡʦʚʠʭ ʟʘʚʜʘʥʴ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʫʢʨʠʪʪʽʚ, ʟʜʘʪʥʠʭ ʟʘʙʝʟʧʝʯʠʪʠ ʟʘʭʠʩʪ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʚʽʜ ʫʣʘʤʢʽʚ ʘʨʪʠʣʝʨʽʡʩʴʢʠʭ 

ʙʦʻʧʨʠʧʘʩʽʚ, ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʪʘ ʚʪʦʨʠʥʥʠʭ ʬʘʢʪʦʨʽʚ ʫʨʘʞʝʥʥʷ [1]. 

ʊʨʘʜʠʮʽʡʥʦ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ ʚ ʨʘʡʦʥʘʭ ʚʠʢʦʥʘʥʥʷ ʙʦʡʦʚʠʭ ʟʘʚʜʘʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʬʦʨʪʠʬʽʢʘʮʽʡʥʽ ʩʧʦʨʫʜʠ ʧʦʣʴʦʚʦʛʦ ʪʠʧʫ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʘʪʴ ʧʝʨʝʢʨʠʪʽ ʱʽʣʠʥʠ, 

ʙʣʽʥʜʘʞʽ, ʫʢʨʠʪʪʷ ʢʦʪʣʦʚʘʥʥʦʛʦ ʪʠʧʫ ʪʘ ʽʥʰʽ ʽʥʞʝʥʝʨʥʽ ʩʧʦʨʫʜʠ, ʱʦ ʦʙʣʘʜʥʫʶʪʴʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʤʽʩʮʝʚʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʆʩʥʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʪʘʢʠʭ ʩʧʦʨʫʜ ʻ ʚʽʜʥʦʩʥʘ ʧʨʦʩʪʦʪʘ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʷʚʥʠʭ ʽʥʞʝʥʝʨʥʠʭ ʨʝʩʫʨʩʽʚ. ʈʘʟʦʤ ʽʟ ʪʠʤ ʾʭ ʩʧʦʨʫʜʞʝʥʥʷ ʧʦʪʨʝʙʫʻ 

ʟʥʘʯʥʠʭ ʪʨʫʜʦʚʠʭ ʚʠʪʨʘʪ, ʟʘʣʫʯʝʥʥʷ ʽʥʞʝʥʝʨʥʦʾ ʪʝʭʥʽʢʠ ʪʘ ʯʘʩʫ, ʱʦ ʚ ʫʤʦʚʘʭ ʚʠʩʦʢʦʤʘʥʝʚʨʝʥʠʭ 

ʙʦʡʦʚʠʭ ʜʽʡ ʩʫʪʪʻʚʦ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ [1; 2]. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʫ ʧʨʦʚʽʜʥʠʭ ʘʨʤʽʷʭ ʩʚʽʪʫ ʜʝʜʘʣʽ ʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʤʦʙʽʣʴʥʽ 

ʩʧʦʨʫʜʠ ʟʘʚʦʜʩʴʢʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʨʦʟʛʦʨʪʘʥʥʷ ʧʦʣʴʦʚʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʟʘʭʠʩʪʫ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ. ɼʦ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʨʽʰʝʥʴ 

ʥʘʣʝʞʘʪʴ ʢʦʥʪʝʡʥʝʨʥʽ ʤʦʜʫʣʽ, ʟʙʽʨʥʦ-ʨʦʟʙʽʨʥʽ ʟʘʭʠʩʥʽ ʩʧʦʨʫʜʠ, ʤʝʪʘʣʝʚʽ ʫʢʨʠʪʪʷ ʘʨʦʯʥʦʛʦ ʪʠʧʫ ʪʘ 

ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʤʦʜʫʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ. 

ʂʦʥʪʝʡʥʝʨʥʽ ʤʦʜʫʣʽ ʩʪʚʦʨʶʶʪʴʩʷ ʥʘ ʙʘʟʽ ʩʪʘʥʜʘʨʪʥʠʭ ʤʦʨʩʴʢʠʭ ʘʙʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʢʦʥʪʝʡʥʝʨʽʚ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʪʠʤʯʘʩʦʚʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ, ʧʫʥʢʪʽʚ ʫʧʨʘʚʣʽʥʥʷ ʪʘ 

ʦʙ'ʻʢʪʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɰʭ ʦʩʥʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʻ ʚʠʩʦʢʘ ʤʦʙʽʣʴʥʽʩʪʴ, ʤʦʞʣʠʚʽʩʪʴ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʘʚʪʦʤʦʙʽʣʴʥʠʤ, ʟʘʣʽʟʥʠʯʥʠʤ ʪʘ ʤʦʨʩʴʢʠʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʘ ʪʘʢʦʞ ʰʚʠʜʢʽʩʪʴ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ. 

ɺʦʜʥʦʯʘʩ ʤʝʪʘʣʝʚʽ ʩʪʽʥʢʠ ʢʦʥʪʝʡʥʝʨʽʚ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʭʠʩʪ ʚʽʜ ʫʣʘʤʢʽʚ ʘʨʪʠʣʝʨʽʡʩʴʢʠʭ 
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ʙʦʻʧʨʠʧʘʩʽʚ ʽ ʧʦʪʨʝʙʫʶʪʴ ʜʦʜʘʪʢʦʚʦʛʦ ʧʦʩʠʣʝʥʥʷ ʰʣʷʭʦʤ ʟʘʩʠʧʘʥʥʷ ˇʨʫʥʪʦʤ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʭʠʩʥʠʭ 

ʝʢʨʘʥʽʚ ʘʙʦ ʨʦʟʤʽʱʝʥʥʷ ʚ ʩʧʝʮʽʘʣʴʥʦ ʦʙʣʘʜʥʘʥʠʭ ʢʦʪʣʦʚʘʥʘʭ [14]. 

ɿʥʘʯʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ ʪʘʢʦʞ ʟʙʽʨʥʦ-ʨʦʟʙʽʨʥʽ ʩʧʦʨʫʜʠ ʘʨʦʯʥʦʛʦ ʪʠʧʫ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ 

ʤʝʪʘʣʝʚʠʭ ʩʝʢʮʽʡ ʟʘʚʦʜʩʴʢʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ. ʊʘʢʽ ʢʦʥʩʪʨʫʢʮʽʾ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʰʚʠʜʢʽʩʪʶ 

ʤʦʥʪʘʞʫ, ʤʦʞʣʠʚʽʩʪʶ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʦʶ ʤʘʩʦʶ. ɸʨʦʯʥʘ ʬʦʨʤʘ 

ʩʧʨʠʷʻ ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʦʤʫ ʨʦʟʧʦʜʽʣʫ ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʧʽʜʚʠʱʫʻ ʩʪʽʡʢʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʜʦ ʜʽʾ ʫʜʘʨʥʦʾ 

ʭʚʠʣʽ. ʈʘʟʦʤ ʽʟ ʪʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʘʣʝʚʠʭ ʝʣʝʤʝʥʪʽʚ ʙʝʟ ʜʦʜʘʪʢʦʚʦʛʦ ʟʘʭʠʩʥʦʛʦ ʰʘʨʫ ʥʝ ʟʘʙʝʟʧʝʯʫʻ 

ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ ʟʘʭʠʩʪʫ ʚʽʜ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʭ ʫʣʘʤʢʽʚ ʩʫʯʘʩʥʠʭ ʘʨʪʠʣʝʨʽʡʩʴʢʠʭ ʙʦʻʧʨʠʧʘʩʽʚ [15]. 

ʆʢʨʝʤʫ ʛʨʫʧʫ ʩʪʘʥʦʚʣʷʪʴ ʤʦʜʫʣʴʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʩʧʦʨʫʜʠ, ʱʦ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʫ ʟʘʚʦʜʩʴʢʠʭ 

ʫʤʦʚʘʭ ʪʘ ʜʦʩʪʘʚʣʷʶʪʴʩʷ ʜʦ ʤʽʩʮʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʫ ʚʠʛʣʷʜʽ ʛʦʪʦʚʠʭ ʩʝʢʮʽʡ. ʊʘʢʽ ʩʧʦʨʫʜʠ ʤʘʶʪʴ ʟʥʘʯʥʦ 

ʚʠʱʽ ʟʘʭʠʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʨʽʚʥʷʥʦ ʟ ʤʝʪʘʣʝʚʠʤʠ ʘʥʘʣʦʛʘʤʠ ʪʘ ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʘʭʠʩʪ 

ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ ʚʽʜ ʫʣʘʤʢʽʚ, ʩʪʨʽʣʝʮʴʢʦʾ ʟʙʨʦʾ ʪʘ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʙʦʻʧʨʠʧʘʩʽʚ. ʅʝʜʦʣʽʢʘʤʠ ʟʘʟʥʘʯʝʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʻ ʟʥʘʯʥʘ ʤʘʩʘ ʝʣʝʤʝʥʪʽʚ, ʧʦʪʨʝʙʘ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʘʥʪʘʞʦʧʽʜʽʡʤʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʧʽʜ ʯʘʩ 

ʤʦʥʪʘʞʫ ʪʘ ʩʢʣʘʜʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʥʘ ʚʝʣʠʢʽ ʚʽʜʩʪʘʥʽ [3]. 

ɸʥʘʣʽʟ ʜʦʩʚʽʜʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʭʠʩʥʠʭ ʩʧʦʨʫʜ ʫ ʭʦʜʽ ʙʦʡʦʚʠʭ ʜʽʡ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʩʚʽʜʯʠʪʴ, 

ʱʦ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʻ ʢʦʤʙʽʥʦʚʘʥʽ ʨʽʰʝʥʥʷ, ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʧʝʨʝʚʘʛʠ ʟʘʚʦʜʩʴʢʦʛʦ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʜʦʜʘʪʢʦʚʦʛʦ ʧʦʩʠʣʝʥʥʷ ʩʧʦʨʫʜʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʤʽʩʮʽ ʾʾ ʚʩʪʘʥʦʚʣʝʥʥʷ. ʗʢ ʧʨʘʚʠʣʦ, 

ʪʘʢʽ ʩʧʦʨʫʜʠ ʜʦʜʘʪʢʦʚʦ ʟʘʭʠʱʘʶʪʴʩʷ ʰʘʨʘʤʠ ˇʨʫʥʪʫ, ʛʘʙʽʦʥʥʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ, ʤʽʰʢʘʤʠ ʟ ˇʨʫʥʪʦʤ 

ʘʙʦ ʟʘʣʽʟʦʙʝʪʦʥʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʟʘʭʠʩʪʫ ʚʽʜ ʫʣʘʤʢʦʚʦʾ ʜʽʾ 

ʘʨʪʠʣʝʨʽʡʩʴʢʠʭ ʙʦʻʧʨʠʧʘʩʽʚ. 

ɼʣʷ ʫʟʘʛʘʣʴʥʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʪʠʧʽʚ ʤʦʙʽʣʴʥʠʭ ʩʧʦʨʫʜ ʜʦʮʽʣʴʥʦ 

ʧʨʦʚʝʩʪʠ ʾʭ ʧʦʨʽʚʥʷʥʥʷ ʟʘ ʦʩʥʦʚʥʠʤʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (ʪʘʙʣ. 1). 
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ʅʘʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʩʫʧʝʨʝʯʥʦʩʪʽ ʤʽʞ ʨʽʚʥʝʤ ʟʘʭʠʩʪʫ ʪʘ ʤʦʙʽʣʴʥʽʩʪʶ 

ʽʩʥʫʶʯʠʭ ʩʧʦʨʫʜ. ʂʦʥʩʪʨʫʢʮʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʭʠʩʪʫ, ʷʢ ʧʨʘʚʠʣʦ, ʤʘʶʪʴ ʟʥʘʯʥʫ 

ʤʘʩʫ ʪʘ ʧʦʪʨʝʙʫʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʽ ʤʦʥʪʘʞʫ. ɺʦʜʥʦʯʘʩ 

ʤʦʙʽʣʴʥʽ ʩʧʦʨʫʜʠ ʟ ʥʝʚʝʣʠʢʦʶ ʤʘʩʦʶ ʯʘʩʪʦ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʦʙʭʽʜʥʦʾ ʩʪʽʡʢʦʩʪʽ ʜʦ ʫʣʘʤʢʦʚʦʾ ʜʽʾ 

ʩʫʯʘʩʥʠʭ ʘʨʪʠʣʝʨʽʡʩʴʢʠʭ ʙʦʻʧʨʠʧʘʩʽʚ. 

ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʦʙʽʣʴʥʠʭ ʟʘʭʠʩʥʠʭ ʩʧʦʨʫʜ ʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʟʦʢʨʝʤʘ ʬʽʙʨʦʙʝʪʦʥʽʚ ʪʘ ʣʝʛʢʠʭ ʙʝʪʦʥʽʚ, ʷʢʽ 

ʜʦʟʚʦʣʷʶʪʴ ʧʦʻʜʥʘʪʠ ʧʽʜʚʠʱʝʥʽ ʟʘʭʠʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟ ʧʨʠʡʥʷʪʥʠʤʠ ʤʘʩʦʛʘʙʘʨʠʪʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʦʛʦ 

ʧʦʢʦʣʽʥʥʷ ʤʦʙʽʣʴʥʠʭ ʟʘʭʠʩʥʠʭ ʩʧʦʨʫʜ, ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʫʤʦʚ ʩʫʯʘʩʥʦʛʦ ʧʦʣʷ ʙʦʶ ʪʘ ʚʠʤʦʛ ʩʠʩʪʝʤʠ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʡʩʴʢ. 

ɺʇʃʀɺ ɻɽʆʄɽʊʈʀʏʅʆɰ ʌʆʈʄʀ ʉʇʆʈʋɼʀ ʅɸ ɿɸʍʀʉʊ ɺɯɼ ʋʃɸʄʂʆɺʆɰ ɼɯɰ 

ɸʈʊʀʃɽʈɯʁʉʔʂʀʍ ɹʆɭʇʈʀʇɸʉɯɺ 

ʆʜʥʠʤ ʽʟ ʚʠʟʥʘʯʘʣʴʥʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʟʘʭʠʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʧʦʨʫʜʠ, ʻ ʾʾ ʢʦʥʩʪʨʫʢʪʠʚʥʘ 

ʬʦʨʤʘ. ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʤʘʪʝʨʽʘʣʫ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʢʦʥʩʪʨʫʢʮʽʾ ʚʠʟʥʘʯʘʶʪʴ 

ʭʘʨʘʢʪʝʨ ʩʧʨʠʡʥʷʪʪʷ ʥʘʚʘʥʪʘʞʝʥʴ ʚʽʜ ʫʜʘʨʥʦʾ ʭʚʠʣʽ, ʨʦʟʧʦʜʽʣ ʚʥʫʪʨʽʰʥʽʭ ʥʘʧʨʫʞʝʥʴ, ʘ ʪʘʢʦʞ 

ʡʤʦʚʽʨʥʽʩʪʴ ʨʫʡʥʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʫʣʘʤʢʽʚ ʘʨʪʠʣʝʨʽʡʩʴʢʠʭ ʙʦʻʧʨʠʧʘʩʽʚ [14; 15]. 
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ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʙʦʡʦʚʠʭ ʜʽʡ ʦʩʥʦʚʥʦʶ ʟʘʛʨʦʟʦʶ ʜʣʷ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ, ʷʢʠʡ ʧʝʨʝʙʫʚʘʻ ʚ 

ʨʘʡʦʥʘʭ ʚʠʢʦʥʘʥʥʷ ʙʦʡʦʚʠʭ ʟʘʚʜʘʥʴ, ʻ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʽ ʫʣʘʤʢʠ ʘʨʪʠʣʝʨʽʡʩʴʢʠʭ ʩʥʘʨʷʜʽʚ, ʤʽʥ ʪʘ 

ʨʝʘʢʪʠʚʥʠʭ ʙʦʻʧʨʠʧʘʩʽʚ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʫʨʘʞʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʧʨʦʥʠʢʥʝʥʥʷ ʫʣʘʤʢʽʚ 

ʢʨʽʟʴ ʟʘʭʠʩʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʘʙʦ ʨʫʡʥʫʚʘʥʥʷ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʩʧʦʨʫʜʠ ʟ ʫʪʚʦʨʝʥʥʷʤ ʚʪʦʨʠʥʥʠʭ ʫʣʘʤʢʽʚ 

ʫʩʝʨʝʜʠʥʽ ʫʢʨʠʪʪʷ [13; 17]. ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʬʦʨʤʘ ʩʧʦʨʫʜʠ ʤʘʻ ʥʝ ʤʝʥʰʝ ʟʥʘʯʝʥʥʷ, ʥʽʞ ʤʽʮʥʽʩʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʽʘʣʫ, ʟ ʷʢʦʛʦ ʚʦʥʘ ʚʠʛʦʪʦʚʣʝʥʘ. 

ʅʘʡʧʨʦʩʪʽʰʦʶ ʟ ʪʦʯʢʠ ʟʦʨʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʻ ʩʧʦʨʫʜʘ ʧʨʷʤʦʢʫʪʥʦʾ ʬʦʨʤʠ. ʇʦʜʽʙʥʽ ʢʦʥʩʪʨʫʢʮʽʾ 

ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʧʝʨʝʦʙʣʘʜʥʘʥʥʷ ʢʦʥʪʝʡʥʝʨʽʚ, ʟʙʽʨʥʦ-ʨʦʟʙʽʨʥʠʭ ʤʦʜʫʣʽʚ ʪʘ ʽʥʰʠʭ 

ʦʙ'ʻʢʪʽʚ ʧʦʣʴʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʇʝʨʝʚʘʛʘʤʠ ʪʘʢʠʭ ʩʧʦʨʫʜ ʻ ʧʨʦʩʪʦʪʘ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʨʫʯʥʽʩʪʴ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʠʧʦʚʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʈʘʟʦʤ ʽʟ ʪʠʤ 

ʥʘʷʚʥʽʩʪʴ ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʪʽʥ ʽ ʧʣʦʩʢʦʛʦ ʧʝʨʝʢʨʠʪʪʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ 

ʥʘʚʘʥʪʘʞʝʥʴ ʧʽʜ ʯʘʩ ʜʽʾ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ. ʅʘʡʙʽʣʴʰʽ ʥʘʧʨʫʞʝʥʥʷ ʚʠʥʠʢʘʶʪʴ ʫ ʤʽʩʮʷʭ ʩʪʠʢʫʚʘʥʥʷ ʩʪʽʥ ʽ 

ʧʝʨʝʢʨʠʪʪʷ, ʱʦ ʟʙʽʣʴʰʫʻ ʨʠʟʠʢ ʣʦʢʘʣʴʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ [14]. 

ʂʨʽʤ ʪʦʛʦ, ʧʣʦʩʢʽ ʧʦʚʝʨʭʥʽ ʩʪʚʦʨʶʶʪʴ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʧʨʷʤʦʛʦ ʚʣʫʯʘʥʥʷ ʫʣʘʤʢʽʚ ʧʽʜ 

ʢʫʪʘʤʠ, ʙʣʠʟʴʢʠʤʠ ʜʦ ʥʦʨʤʘʣʽ, ʱʦ ʧʽʜʚʠʱʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʾʭ ʧʨʦʥʠʢʥʝʥʥʷ ʚʩʝʨʝʜʠʥʫ ʩʧʦʨʫʜʠ. ʋ 

ʚʠʧʘʜʢʫ ʧʨʦʙʠʪʪʷ ʟʦʚʥʽʰʥʴʦʾ ʦʙʦʣʦʥʢʠ ʟʥʘʯʥʫ ʥʝʙʝʟʧʝʢʫ ʩʪʘʥʦʚʣʷʪʴ ʚʪʦʨʠʥʥʽ ʫʣʘʤʢʠ ʤʘʪʝʨʽʘʣʫ 

ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʽ ʤʦʞʫʪʴ ʟʘʚʜʘʪʠ ʜʦʜʘʪʢʦʚʦʛʦ ʫʨʘʞʝʥʥʷ ʦʩʦʙʦʚʦʤʫ ʩʢʣʘʜʫ [15]. 

ɹʽʣʴʰ ʜʦʩʢʦʥʘʣʠʤ ʨʽʰʝʥʥʷʤ ʻ ʩʧʦʨʫʜʠ ʘʨʦʯʥʦʛʦ ʪʠʧʫ. ɿʘʚʜʷʢʠ ʢʨʠʚʦʣʽʥʽʡʥʽʡ ʬʦʨʤʽ ʟʦʚʥʽʰʥʴʦʾ 

ʧʦʚʝʨʭʥʽ ʫʜʘʨʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʧʦ ʢʦʥʩʪʨʫʢʮʽʾ ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʦ, ʱʦ ʩʧʨʠʷʻ 

ʟʤʝʥʰʝʥʥʶ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʧʨʫʞʝʥʴ. ɸʨʦʯʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ ʧʨʦʩʪʦʨʦʚʦʶ 

ʞʦʨʩʪʢʽʩʪʶ ʪʘ ʟʜʘʪʥʽʩʪʶ ʩʧʨʠʡʤʘʪʠ ʟʥʘʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ ʤʝʥʰʦʾ ʪʦʚʱʠʥʠ ʥʝʩʫʯʠʭ ʝʣʝʤʝʥʪʽʚ 

ʧʦʨʽʚʥʷʥʦ ʟ ʧʨʷʤʦʢʫʪʥʠʤʠ ʩʧʦʨʫʜʘʤʠ [3]. 

ɼʦʜʘʪʢʦʚʦʶ ʧʝʨʝʚʘʛʦʶ ʘʨʦʯʥʦʾ ʬʦʨʤʠ ʻ ʟʤʽʥʘ ʢʫʪʘ ʟʫʩʪʨʽʯʽ ʫʣʘʤʢʘ ʽʟ ʟʦʚʥʽʰʥʴʦʶ ʧʦʚʝʨʭʥʝʶ 

ʩʧʦʨʫʜʠ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʫʣʘʤʦʢ ʚʣʫʯʘʻ ʚ ʢʦʥʩʪʨʫʢʮʽʶ ʧʽʜ ʛʦʩʪʨʠʤ ʢʫʪʦʤ, ʱʦ ʟʥʠʞʫʻ ʡʦʛʦ 

ʧʨʦʙʠʚʥʫ ʟʜʘʪʥʽʩʪʴ ʪʘ ʧʽʜʚʠʱʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʨʠʢʦʰʝʪʫ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʟʤʝʥʰʫʻʪʴʩʷ ʨʠʟʠʢ 

ʥʘʩʢʨʽʟʥʦʛʦ ʧʨʦʙʠʪʪʷ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʫʨʘʞʝʥʥʷ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ [17]. 

ʇʦʜʘʣʴʰʠʤ ʨʦʟʚʠʪʢʦʤ ʘʨʦʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʻ ʩʧʦʨʫʜʠ ʥʘʧʽʚʮʠʣʽʥʜʨʠʯʥʦʾ ʬʦʨʤʠ. ʊʘʢʽ ʩʧʦʨʫʜʠ 

ʧʦʻʜʥʫʶʪʴ ʚʠʩʦʢʫ ʤʽʮʥʽʩʪʴ, ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʙ'ʻʤʫ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ 

ʚʠʛʦʪʦʚʣʝʥʥʷ. ʅʘʧʽʚʮʠʣʽʥʜʨʠʯʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʧʨʘʢʪʠʯʥʦ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ 

ʥʘʚʘʥʪʘʞʝʥʴ ʧʦ ʚʩʽʡ ʧʦʚʝʨʭʥʽ ʦʙʦʣʦʥʢʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʧʨʦʪʠʜʽʷʪʠ ʷʢ ʜʽʾ ʫʜʘʨʥʦʾ ʭʚʠʣʽ, ʪʘʢ ʽ 

ʣʦʢʘʣʴʥʠʤ ʫʜʘʨʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʚʽʜ ʫʣʘʤʢʽʚ [14]. 

ɺʘʞʣʠʚʦʶ ʧʝʨʝʚʘʛʦʶ ʥʘʧʽʚʮʠʣʽʥʜʨʠʯʥʠʭ ʩʧʦʨʫʜ ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʢʨʝʤʠʭ ʩʝʢʮʽʡ ʫ 

ʟʘʚʦʜʩʴʢʠʭ ʫʤʦʚʘʭ ʽʟ ʧʦʜʘʣʴʰʠʤ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷʤ ʜʦ ʤʽʩʮʷ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʚʽʜʧʦʚʽʜʘʻ 

ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʜʦ ʤʦʙʽʣʴʥʦʩʪʽ ʚʽʡʩʴʢʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʩʢʦʨʦʪʠʪʠ ʯʘʩ 

ʨʦʟʛʦʨʪʘʥʥʷ ʫʢʨʠʪʪʷ ʚ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ. 

ɿ ʧʦʟʠʮʽʾ ʟʘʙʝʟʧʝʯʝʥʥʷ ʞʠʚʫʯʦʩʪʽ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ ʜʦʮʽʣʴʥʦ ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ 

ʜʦʜʘʪʢʦʚʦʛʦ ʧʦʩʠʣʝʥʥʷ ʩʧʦʨʫʜʠ ʰʘʨʦʤ ˇʨʫʥʪʫ ʘʙʦ ʛʘʙʽʦʥʥʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ. ɼʣʷ ʥʘʧʽʚʮʠʣʽʥʜʨʠʯʥʠʭ 

ʬʦʨʤ ʭʘʨʘʢʪʝʨʥʠʡ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʤʘʩʠ ʟʘʩʠʧʢʠ ʧʦ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ, ʱʦ ʥʝ ʩʪʚʦʨʶʻ 

ʣʦʢʘʣʴʥʠʭ ʧʝʨʝʚʘʥʪʘʞʝʥʴ ʽ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʟʘʛʘʣʴʥʦʾ ʩʪʽʡʢʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ. ʆʜʥʦʯʘʩʥʦ 

ʜʦʜʘʪʢʦʚʠʡ ʰʘʨ ˇʨʫʥʪʫ ʟʘʙʝʟʧʝʯʫʻ ʧʦʛʣʠʥʘʥʥʷ ʯʘʩʪʠʥʠ ʝʥʝʨʛʽʾ ʫʣʘʤʢʽʚ ʪʘ ʟʥʠʞʫʻ ʚʧʣʠʚ ʚʠʙʫʭʦʚʦʾ 

ʭʚʠʣʽ ʥʘ ʥʝʩʫʯʽ ʝʣʝʤʝʥʪʠ ʩʧʦʨʫʜʠ [1]. 

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʬʦʨʤ ʤʦʙʽʣʴʥʠʭ 

ʩʧʦʨʫʜ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʫʟʘʛʘʣʴʥʝʥʽ ʜʘʥʽ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 2. 
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ʇʦʨʽʚʥʷʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʬʦʨʤ ʤʦʙʽʣʴʥʠʭ ʟʘʭʠʩʥʠʭ ʩʧʦʨʫʜ 

ʇʦʢʘʟʥʠʢ 
ʇʨʷʤʦʢʫʪʥʘ 

ʬʦʨʤʘ 

ɸʨʦʯʥʘ 

ʬʦʨʤʘ 

ʅʘʧʽʚʮʠʣʽʥʜʨʠʯʥʘ 

ʬʦʨʤʘ 

ʈʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʥʘʚʘʥʪʘʞʝʥʴ ʅʠʟʴʢʘ ɺʠʩʦʢʘ ɺʠʩʦʢʘ 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʉʝʨʝʜʥʷ ɺʠʩʦʢʘ ɺʠʩʦʢʘ 

ʉʪʽʡʢʽʩʪʴ ʜʦ ʫʣʘʤʢʦʚʦʾ ʜʽʾ ʉʝʨʝʜʥʷ ɺʠʩʦʢʘ ɺʠʩʦʢʘ 

ɯʤʦʚʽʨʥʽʩʪʴ ʨʠʢʦʰʝʪʫ ʫʣʘʤʢʽʚ ʅʠʟʴʢʘ ʉʝʨʝʜʥʷ ɺʠʩʦʢʘ 

ʊʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ɺʠʩʦʢʘ ʉʝʨʝʜʥʷ ɺʠʩʦʢʘ 

ʇʨʠʜʘʪʥʽʩʪʴ ʜʦ ʤʦʜʫʣʴʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʉʝʨʝʜʥʷ ʉʝʨʝʜʥʷ ɺʠʩʦʢʘ 

 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʩʚʽʜʯʠʪʴ, ʱʦ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʦʙʽʣʴʥʠʭ ʟʘʭʠʩʥʠʭ 

ʩʧʦʨʫʜ ʻ ʥʘʧʽʚʮʠʣʽʥʜʨʠʯʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʘ ʬʦʨʤʘ. ɺʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʨʘʮʽʦʥʘʣʴʥʝ ʧʦʻʜʥʘʥʥʷ ʚʠʩʦʢʠʭ 

ʟʘʭʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʦʙʽʣʴʥʦʩʪʽ ʪʘ ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɿʘʟʥʘʯʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʚʦʨʶʶʪʴ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʽʙʨʦʙʝʪʦʥʽʚ ʽ ʣʝʛʢʠʭ ʙʝʪʦʥʽʚ ʷʢ ʦʩʥʦʚʥʦʛʦ ʢʦʥʩʪʨʫʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʽʜ ʯʘʩ 

ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʤʦʙʽʣʴʥʠʭ ʩʧʦʨʫʜ ʜʣʷ ʟʘʭʠʩʪʫ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ ʚʽʜ ʫʣʘʤʢʦʚʦʾ ʜʽʾ 

ʘʨʪʠʣʝʨʽʡʩʴʢʠʭ ʙʦʻʧʨʠʧʘʩʽʚ. 

ʆɹˆʈʋʅʊʋɺɸʅʅʗ ɿɸʉʊʆʉʋɺɸʅʅʗ ʌɯɹʈʆɹɽʊʆʅʋ ʊɸ ʃɽɻʂʀʍ ɹɽʊʆʅɯɺ ʋ 

ʄʆɹɯʃʔʅʀʍ ɿɸʍʀʉʅʀʍ ʉʇʆʈʋɼɸʍ 

ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʚʠʤʦʛ ʜʦ ʩʫʯʘʩʥʠʭ ʤʦʙʽʣʴʥʠʭ ʟʘʭʠʩʥʠʭ ʩʧʦʨʫʜ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ 

ʨʽʚʥʷ ʟʘʭʠʩʪʫ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ ʟʘ ʫʤʦʚʠ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʡʥʷʪʥʠʭ ʤʘʩʦʛʘʙʘʨʠʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʢʦʥʩʪʨʫʢʮʽʾ. ɺʠʢʦʥʘʥʥʷ ʮʽʻʾ ʚʠʤʦʛʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʘʚʠʣʴʥʦʛʦ ʚʠʙʦʨʫ 

ʢʦʥʩʪʨʫʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʊʨʘʜʠʮʽʡʥʠʡ ʟʘʣʽʟʦʙʝʪʦʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʤʽʮʥʽʩʪʶ ʥʘ ʩʪʠʩʢ ʪʘ 

ʜʦʚʛʦʚʽʯʥʽʩʪʶ, ʧʨʦʪʝ ʟʥʘʯʥʘ ʤʘʩʘ ʢʦʥʩʪʨʫʢʮʽʡ ʽʩʪʦʪʥʦ ʦʙʤʝʞʫʻ ʾʭ ʤʦʙʽʣʴʥʽʩʪʴ ʽ ʟʙʽʣʴʰʫʻ ʧʦʪʨʝʙʫ ʚ 

ʟʘʣʫʯʝʥʥʽ ʩʧʝʮʽʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʧʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʤʦʥʪʘʞʫ [3]. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʟʥʘʯʥʠʡ ʥʘʫʢʦʚʠʡ ʽ ʧʨʘʢʪʠʯʥʠʡ ʽʥʪʝʨʝʩ ʩʪʘʥʦʚʣʷʪʴ ʩʫʯʘʩʥʽ ʢʦʤʧʦʟʠʮʽʡʥʽ ʙʝʪʦʥʠ, 

ʟʦʢʨʝʤʘ ʬʽʙʨʦʙʝʪʦʥʠ ʪʘ ʣʝʛʢʽ ʙʝʪʦʥʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʭʠʩʥʠʭ ʩʧʦʨʫʜ ʙʝʟ 

ʩʫʪʪʻʚʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʾʭ ʤʘʩʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʥʘʙʫʚʘʻ ʧʦʰʠʨʝʥʥʷ 

ʥʝ ʣʠʰʝ ʚ ʮʠʚʽʣʴʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ, ʘ ʡ ʫ ʩʬʝʨʽ ʩʪʚʦʨʝʥʥʷ ʟʘʭʠʩʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚʽʡʩʴʢʦʚʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ [6; 10; 11]. 

ʌʽʙʨʦʙʝʪʦʥ ʷʚʣʷʻ ʩʦʙʦʶ ʨʽʟʥʦʚʠʜ ʙʝʪʦʥʫ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʚʚʦʜʷʪʴʩʷ ʜʠʩʧʝʨʩʥʦ ʨʦʟʧʦʜʽʣʝʥʽ 

ʘʨʤʫʚʘʣʴʥʽ ʚʦʣʦʢʥʘ (ʬʽʙʨʘ), ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʤʘʪʝʨʽʘʣʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʦʣʦʢʦʥ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʪʘʣʝʚʘ, ʙʘʟʘʣʴʪʦʚʘ, ʩʢʣʷʥʘ, ʧʦʣʽʤʝʨʥʘ 

ʘʙʦ ʢʦʤʙʽʥʦʚʘʥʘ ʬʽʙʨʘ [9; 10]. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʛʦ ʙʝʪʦʥʫ, ʬʽʙʨʦʙʝʪʦʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʙʽʣʴʰ ʚʠʩʦʢʦʶ 

ʪʨʽʱʠʥʦʩʪʽʡʢʽʩʪʶ, ʧʽʜʚʠʱʝʥʦʶ ʫʜʘʨʥʦʶ ʚ'ʷʟʢʽʩʪʶ ʪʘ ʟʜʘʪʥʽʩʪʶ ʟʙʝʨʽʛʘʪʠ ʮʽʣʽʩʥʽʩʪʴ ʥʘʚʽʪʴ ʧʽʩʣʷ 

ʚʠʥʠʢʥʝʥʥʷ ʣʦʢʘʣʴʥʠʭ ʧʦʰʢʦʜʞʝʥʴ. ʆʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʮʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʙʫʚʘʶʪʴ ʧʽʜ ʯʘʩ ʚʧʣʠʚʫ 

ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʭ ʫʣʘʤʢʽʚ ʘʨʪʠʣʝʨʽʡʩʴʢʠʭ ʙʦʻʧʨʠʧʘʩʽʚ. ɿʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʘʨʤʫʚʘʣʴʥʠʭ ʚʦʣʦʢʦʥ 

ʝʥʝʨʛʽʷ ʫʜʘʨʫ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʤʽʞ ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʤʽʢʨʦʘʨʤʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʩʧʨʠʷʻ 

ʟʤʝʥʰʝʥʥʶ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʡʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʪʘ ʟʥʠʞʫʻ ʨʠʟʠʢ ʫʪʚʦʨʝʥʥʷ ʚʪʦʨʠʥʥʠʭ ʫʣʘʤʢʽʚ 

ʫʩʝʨʝʜʠʥʽ ʩʧʦʨʫʜʠ [9; 10]. 

ʉʝʨʝʜ ʨʽʟʥʦʚʠʜʽʚ ʬʽʙʨʦʙʝʪʦʥʫ ʜʣʷ ʚʽʡʩʴʢʦʚʠʭ ʩʧʦʨʫʜ ʥʘʡʙʽʣʴʰʠʡ ʽʥʪʝʨʝʩ ʩʪʘʥʦʚʣʷʪʴ 

ʩʪʘʣʝʬʽʙʨʦʙʝʪʦʥ ʪʘ ʙʘʟʘʣʴʪʦʬʽʙʨʦʙʝʪʦʥ. ʉʪʘʣʝʚʘ ʬʽʙʨʘ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʤʽʮʥʦʩʪʽ ʥʘ ʨʦʟʪʷʛ, 

ʫʜʘʨʥʦʾ ʩʪʽʡʢʦʩʪʽ ʪʘ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʡ. ʈʘʟʦʤ ʽʟ ʪʠʤ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʩʪʘʣʝʚʠʭ ʚʦʣʦʢʦʥ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʛʫʩʪʠʥʠ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʤʦʙʽʣʴʥʽʩʪʴ 

ʩʧʦʨʫʜʠ [10]. 

ʇʝʨʩʧʝʢʪʠʚʥʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʻ ʙʘʟʘʣʴʪʦʬʽʙʨʦʙʝʪʦʥ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ 

ʢʦʨʦʟʽʡʥʦʶ ʩʪʽʡʢʽʩʪʶ, ʤʝʥʰʦʶ ʛʫʩʪʠʥʦʶ ʪʘ ʜʦʩʪʘʪʥʽʤʠ ʤʽʮʥʽʩʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʙʘʟʘʣʴʪʦʚʦʾ ʬʽʙʨʠ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʝ ʜʠʩʧʝʨʩʥʝ ʘʨʤʫʚʘʥʥʷ ʙʝʟ ʩʫʪʪʻʚʦʛʦ ʟʙʽʣʴʰʝʥʥʷ 

ʤʘʩʠ ʢʦʥʩʪʨʫʢʮʽʾ. ʂʨʽʤ ʪʦʛʦ, ʙʘʟʘʣʴʪʦʚʽ ʚʦʣʦʢʥʘ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʚʠʩʦʢʦʶ ʪʝʨʤʦʩʪʽʡʢʽʩʪʶ, ʱʦ ʻ 

ʚʘʞʣʠʚʦʶ ʧʝʨʝʚʘʛʦʶ ʚ ʫʤʦʚʘʭ ʚʧʣʠʚʫ ʚʠʙʫʭʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʪʘ ʧʦʞʝʞ [10; 11]. 

ʇʦʨʷʜ ʽʟ ʬʽʙʨʦʙʝʪʦʥʘʤʠ ʟʥʘʯʥʠʡ ʽʥʪʝʨʝʩ ʩʪʘʥʦʚʣʷʪʴ ʣʝʛʢʽ ʙʝʪʦʥʠ, ʷʢʽ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʦʨʠʩʪʠʭ ʟʘʧʦʚʥʶʚʘʯʽʚ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʩʝʨʝʜ ʥʠʭ ʻ ʢʝʨʘʤʟʠʪʦʙʝʪʦʥ, ʧʽʥʦʙʝʪʦʥ 

ʪʘ ʛʘʟʦʙʝʪʦʥ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʤʦʙʽʣʴʥʠʭ ʟʘʭʠʩʥʠʭ ʩʧʦʨʫʜ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʢʝʨʘʤʟʠʪʦʙʝʪʦʥ, 

ʷʢʠʡ ʧʦʻʜʥʫʻ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʫ ʛʫʩʪʠʥʫ ʟ ʜʦʩʪʘʪʥʴʦʶ ʤʽʮʥʽʩʪʶ ʪʘ ʜʦʚʛʦʚʽʯʥʽʩʪʶ [20]. 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʣʝʛʢʠʭ ʙʝʪʦʥʽʚ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʤʘʩʫ ʢʦʥʩʪʨʫʢʮʽʾ ʥʘ 20ï40 % ʧʦʨʽʚʥʷʥʦ ʟʽ 

ʟʚʠʯʘʡʥʠʤ ʚʘʞʢʠʤ ʙʝʪʦʥʦʤ. ɿʥʠʞʝʥʥʷ ʤʘʩʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʩʧʦʨʫʜ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʩʧʨʦʱʫʻ ʤʦʥʪʘʞ ʽ ʜʝʤʦʥʪʘʞ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʟʤʝʥʰʫʻ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʩʥʦʚʫ ʩʧʦʨʫʜʠ. ɼʣʷ ʩʠʩʪʝʤʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʡʩʴʢ ʮʝ ʩʪʚʦʨʶʻ 

ʜʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʱʦʜʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʟʘʭʠʩʥʠʭ ʩʧʦʨʫʜ ʟʘʣʝʞʥʦ ʚʽʜ ʟʤʽʥ ʙʦʡʦʚʦʾ 

ʦʙʩʪʘʥʦʚʢʠ [20]. 

ʈʘʟʦʤ ʽʟ ʪʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʠʰʝ ʣʝʛʢʠʭ ʙʝʪʦʥʽʚ ʥʝ ʟʘʚʞʜʠ ʟʘʙʝʟʧʝʯʫʻ ʥʝʦʙʭʽʜʥʠʡ ʨʽʚʝʥʴ 

ʩʪʽʡʢʦʩʪʽ ʜʦ ʜʽʾ ʫʣʘʤʢʽʚ ʘʨʪʠʣʝʨʽʡʩʴʢʠʭ ʙʦʻʧʨʠʧʘʩʽʚ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ 

ʥʘʧʨʷʤʦʤ ʚʙʘʯʘʻʪʴʩʷ ʧʦʻʜʥʘʥʥʷ ʧʝʨʝʚʘʛ ʣʝʛʢʠʭ ʙʝʪʦʥʽʚ ʽ ʜʠʩʧʝʨʩʥʦʛʦ ʘʨʤʫʚʘʥʥʷ. ʊʘʢʝ ʨʽʰʝʥʥʷ 

ʜʦʟʚʦʣʷʻ ʦʜʥʦʯʘʩʥʦ ʟʤʝʥʰʠʪʠ ʤʘʩʫ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʧʽʜʚʠʱʠʪʠ ʾʾ ʟʜʘʪʥʽʩʪʴ ʩʧʨʠʡʤʘʪʠ ʫʜʘʨʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ [10]. 

ɿ ʤʝʪʦʶ ʦʮʽʥʶʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʟʘʭʠʩʥʠʭ 

ʩʧʦʨʫʜ ʜʦʮʽʣʴʥʦ ʧʨʦʚʝʩʪʠ ʾʭ ʧʦʨʽʚʥʷʥʥʷ ʟʘ ʦʩʥʦʚʥʠʤʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʪʘʙʣ. 3). 
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ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʟʘʭʠʩʥʠʭ ʩʧʦʨʫʜ 

ʇʦʢʘʟʥʠʢ 
ɿʚʠʯʘʡʥʠʡ 

ʙʝʪʦʥ 
ʉʪʘʣʝʬʽʙʨʦʙʝʪʦʥ 

ɹʘʟʘʣʴʪʦ-

ʬʽʙʨʦʙʝʪʦʥ 

ʂʝʨʘʤʟʠʪʦ-

ʬʽʙʨʦʙʝʪʦʥ 

ɻʫʩʪʠʥʘ ɺʠʩʦʢʘ ɺʠʩʦʢʘ ʉʝʨʝʜʥʷ ʅʠʟʴʢʘ 

ʄʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʢ ɺʠʩʦʢʘ ɺʠʩʦʢʘ ɺʠʩʦʢʘ ʉʝʨʝʜʥʷ 

ʊʨʽʱʠʥʦʩʪʽʡʢʽʩʪʴ ʅʠʟʴʢʘ ɺʠʩʦʢʘ ɺʠʩʦʢʘ ɺʠʩʦʢʘ 

ʋʜʘʨʥʘ ʩʪʽʡʢʽʩʪʴ ʉʝʨʝʜʥʷ ɺʠʩʦʢʘ ɺʠʩʦʢʘ ʉʝʨʝʜʥʷ 

ʋʪʚʦʨʝʥʥʷ ʚʪʦʨʠʥʥʠʭ 

ʫʣʘʤʢʽʚ 
ɺʠʩʦʢʝ ʅʠʟʴʢʝ ʅʠʟʴʢʝ ʉʝʨʝʜʥʻ 

ʊʨʘʥʩʧʦʨʪʥʘ 

ʤʦʙʽʣʴʥʽʩʪʴ 
ʅʠʟʴʢʘ ʉʝʨʝʜʥʷ ɺʠʩʦʢʘ ɺʠʩʦʢʘ 

 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʩʚʽʜʯʠʪʴ, ʱʦ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʦʙʽʣʴʥʠʭ 

ʟʘʭʠʩʥʠʭ ʩʧʦʨʫʜ ʻ ʬʽʙʨʦʙʝʪʦʥ ʥʘ ʦʩʥʦʚʽ ʣʝʛʢʠʭ ʙʝʪʦʥʽʚ ʽʟ ʜʠʩʧʝʨʩʥʠʤ ʘʨʤʫʚʘʥʥʷʤ ʙʘʟʘʣʴʪʦʚʠʤʠ ʘʙʦ 

ʩʪʘʣʝʚʠʤʠ ʚʦʣʦʢʥʘʤʠ. ʊʘʢʝ ʧʦʻʜʥʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʥʝʦʙʭʽʜʥʠʡ ʙʘʣʘʥʩ ʤʽʞ ʤʽʮʥʽʩʪʶ, ʫʜʘʨʥʦʶ 

ʩʪʽʡʢʽʩʪʶ, ʪʨʽʱʠʥʦʩʪʽʡʢʽʩʪʶ ʪʘ ʤʘʩʦʶ ʢʦʥʩʪʨʫʢʮʽʾ. ɺʨʘʭʦʚʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 

ʬʦʨʤ, ʥʘʚʝʜʝʥʽ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʟʜʽʣʽ, ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʥʘʧʨʷʤʦʤ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ 

ʨʦʟʨʦʙʣʝʥʥʷ ʤʦʙʽʣʴʥʦʾ ʥʘʧʽʚʮʠʣʽʥʜʨʠʯʥʦʾ ʩʧʦʨʫʜʠ ʟ ʬʽʙʨʦʙʝʪʦʥʫ, ʟʜʘʪʥʦʾ ʟʘʙʝʟʧʝʯʠʪʠ ʧʽʜʚʠʱʝʥʠʡ 

ʨʽʚʝʥʴ ʟʘʭʠʩʪʫ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ ʚʽʜ ʫʣʘʤʢʦʚʦʾ ʜʽʾ ʘʨʪʠʣʝʨʽʡʩʴʢʠʭ ʙʦʻʧʨʠʧʘʩʽʚ ʟʘ ʫʤʦʚ ʟʙʝʨʝʞʝʥʥʷ 

ʥʝʦʙʭʽʜʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʦʙʽʣʴʥʦʩʪʽ. 

ʇʈʆʇʆɿʀʎɯʗ ʄʆɹɯʃʔʅʆɰ ʌɯɹʈʆɹɽʊʆʅʅʆɰ ʉʇʆʈʋɼʀ ɼʃʗ ɿɸʍʀʉʊʋ 

ʆʉʆɹʆɺʆɻʆ ʉʂʃɸɼʋ 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʩʚʽʜʯʘʪʴ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʭʠʩʪʫ ʦʩʦʙʦʚʦʛʦ 

ʩʢʣʘʜʫ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʧʦʣʷ ʙʦʶ ʧʦʪʨʝʙʫʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ, ʷʢʽ 

ʧʦʻʜʥʫʚʘʣʠ ʙ ʚʠʩʦʢʽ ʟʘʭʠʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʽ ʟʜʘʪʥʽʩʪʶ ʜʦ ʰʚʠʜʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʨʦʟʛʦʨʪʘʥʥʷ. 

ʆʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʦʣʴʦʚʦʾ ʚʽʡʩʴʢʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʻ ʩʪʚʦʨʝʥʥʷ 

ʤʦʙʽʣʴʥʠʭ ʟʘʭʠʩʥʠʭ ʩʧʦʨʫʜ ʥʘ ʦʩʥʦʚʽ ʬʽʙʨʦʙʝʪʦʥʫ ʪʘ ʣʝʛʢʠʭ ʙʝʪʦʥʽʚ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʽʾ ʫʣʘʤʢʽʚ ʘʨʪʠʣʝʨʽʡʩʴʢʠʭ ʙʦʻʧʨʠʧʘʩʽʚ, ʚʠʤʦʛ ʜʦ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʤʦʙʽʣʴʥʦʩʪʽ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ ʽʩʥʫʶʯʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʧʨʦʧʦʥʫʻʪʴʩʷ ʤʦʙʽʣʴʥʘ ʟʘʭʠʩʥʘ 

ʩʧʦʨʫʜʘ ʥʘʧʽʚʮʠʣʽʥʜʨʠʯʥʦʾ ʬʦʨʤʠ, ʚʠʢʦʥʘʥʘ ʽʟ ʩʝʢʮʽʡʥʠʭ ʬʽʙʨʦʙʝʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟʘʚʦʜʩʴʢʦʛʦ 

ʚʠʛʦʪʦʚʣʝʥʥʷ. 

ʆʩʥʦʚʥʦʶ ʥʝʩʫʯʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ ʩʧʦʨʫʜʠ ʻ ʥʘʧʽʚʮʠʣʽʥʜʨʠʯʥʘ ʦʙʦʣʦʥʢʘ, ʩʬʦʨʤʦʚʘʥʘ ʟ ʦʢʨʝʤʠʭ 

ʤʦʜʫʣʽʚ, ʷʢʽ ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʜʦ ʤʽʩʮʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʪʘ ʟʙʠʨʘʶʪʴʩʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʨʘʡʦʥʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʊʘʢʘ ʢʦʥʩʪʨʫʢʪʠʚʥʘ ʩʭʝʤʘ ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʦʙʩʷʛʠ 

ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ ʽ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʦʨʫʜʠ ʧʽʩʣʷ ʾʾ ʜʝʤʦʥʪʘʞʫ 

ʪʘ ʧʝʨʝʤʽʱʝʥʥʷ ʥʘ ʥʦʚʫ ʧʦʟʠʮʽʶ. 

ʅʘʧʽʚʮʠʣʽʥʜʨʠʯʥʘ ʬʦʨʤʘ ʩʧʦʨʫʜʠ ʦʙʨʘʥʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʾ ʟʜʘʪʥʦʩʪʽ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʷʪʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʪʘ ʟʤʝʥʰʫʚʘʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʧʨʷʤʦʛʦ ʧʨʦʥʠʢʥʝʥʥʷ ʫʣʘʤʢʽʚ ʢʨʽʟʴ 

ʦʛʦʨʦʜʞʫʚʘʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ. ɿʘ ʨʘʭʫʥʦʢ ʢʨʠʚʦʣʽʥʽʡʥʦʾ ʧʦʚʝʨʭʥʽ ʯʘʩʪʠʥʘ ʫʣʘʤʢʽʚ ʟʤʽʥʶʻ ʪʨʘʻʢʪʦʨʽʶ 

ʨʫʭʫ ʧʽʩʣʷ ʢʦʥʪʘʢʪʫ ʽʟ ʟʦʚʥʽʰʥʴʦʶ ʦʙʦʣʦʥʢʦʶ, ʱʦ ʩʧʨʠʷʻ ʟʥʠʞʝʥʥʶ ʾʭ ʧʨʦʙʠʚʥʦʾ ʟʜʘʪʥʦʩʪʽ ʪʘ 

ʧʽʜʚʠʱʝʥʥʶ ʟʘʛʘʣʴʥʦʛʦ ʨʽʚʥʷ ʟʘʭʠʩʪʫ ʩʧʦʨʫʜʠ [14; 17]. 



30 

 

ʗʢ ʢʦʥʩʪʨʫʢʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʝʨʘʤʟʠʪʦʬʽʙʨʦʙʝʪʦʥ ʘʙʦ 

ʙʘʟʘʣʴʪʦʬʽʙʨʦʙʝʪʦʥ. ʊʘʢʝ ʨʽʰʝʥʥʷ ʜʦʟʚʦʣʷʻ ʧʦʻʜʥʘʪʠ ʧʝʨʝʚʘʛʠ ʣʝʛʢʠʭ ʙʝʪʦʥʽʚ ʽʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

ʜʠʩʧʝʨʩʥʦʛʦ ʘʨʤʫʚʘʥʥʷ. ʅʘʷʚʥʽʩʪʴ ʘʨʤʫʚʘʣʴʥʠʭ ʚʦʣʦʢʦʥ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ, 

ʫʜʘʨʥʦʾ ʚ'ʷʟʢʦʩʪʽ ʪʘ ʟʜʘʪʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ʟʙʝʨʽʛʘʪʠ ʮʽʣʽʩʥʽʩʪʴ ʧʽʜ ʯʘʩ ʣʦʢʘʣʴʥʠʭ ʧʦʰʢʦʜʞʝʥʴ. 

ʆʜʥʦʯʘʩʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʝʛʢʦʛʦ ʟʘʧʦʚʥʶʚʘʯʘ ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʤʘʩʠ ʩʧʦʨʫʜʠ ʪʘ ʧʦʢʨʘʱʝʥʥʶ ʾʾ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʦʙʽʣʴʥʦʩʪʽ [10; 11]. 

ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʟʘʭʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʧʦʨʫʜʠ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʾʾ ʜʦʜʘʪʢʦʚʦʛʦ 

ʧʦʩʠʣʝʥʥʷ ʰʘʨʦʤ ˇʨʫʥʪʫ ʘʙʦ ʛʘʙʽʦʥʥʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʤʽʩʮʝʚʦʩʪʽ. ʊʘʢʠʡ 

ʧʽʜʭʽʜ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʦʙʣʘʜʥʘʥʥʷ ʧʦʣʴʦʚʠʭ ʫʢʨʠʪʪʽʚ ʪʘ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʟʥʠʟʠʪʠ 

ʚʧʣʠʚ ʫʣʘʤʢʽʚ ʽ ʚʠʙʫʭʦʚʦʾ ʭʚʠʣʽ ʥʘ ʦʩʥʦʚʥʫ ʥʝʩʫʯʫ ʢʦʥʩʪʨʫʢʮʽʶ [1; 2]. 

ʆʨʽʻʥʪʦʚʥʦ ʩʧʦʨʫʜʘ ʤʦʞʝ ʩʢʣʘʜʘʪʠʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʫʥʽʬʽʢʦʚʘʥʠʭ ʩʝʢʮʽʡ ʜʦʚʞʠʥʦʶ 1,5ï2,0 ʤ 

ʢʦʞʥʘ. ɿʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʩʝʢʮʽʡ ʤʦʞʣʠʚʦ ʬʦʨʤʫʚʘʪʠ ʫʢʨʠʪʪʷ ʨʽʟʥʦʾ ʤʽʩʪʢʦʩʪʽ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ 

ʚʽʜʜʽʣʝʥʥʷ, ʚʟʚʦʜʫ ʘʙʦ ʦʢʨʝʤʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʦʣʴʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʤʦʜʫʣʴʥʦʛʦ ʧʨʠʥʮʠʧʫ ʧʦʙʫʜʦʚʠ ʟʘʙʝʟʧʝʯʫʻ ʛʥʫʯʢʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʦʨʫʜʠ ʪʘ ʩʧʨʦʱʫʻ ʾʾ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʮʽʣʴʥʠʤ ʻ ʧʝʨʝʜʙʘʯʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʦʛʦ ʰʘʨʫ ʪʘ ʩʠʩʪʝʤʠ ʧʨʠʨʦʜʥʦʾ ʚʝʥʪʠʣʷʮʽʾ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʧʦʨʫʜʫ ʷʢ 

ʜʣʷ ʢʦʨʦʪʢʦʯʘʩʥʦʛʦ ʫʢʨʠʪʪʷ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ ʧʽʜ ʯʘʩ ʘʨʪʠʣʝʨʽʡʩʴʢʠʭ ʦʙʩʪʨʽʣʽʚ, ʪʘʢ ʽ ʜʣʷ ʪʨʠʚʘʣʦʛʦ 

ʧʝʨʝʙʫʚʘʥʥʷ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʫ ʨʘʡʦʥʘʭ ʚʠʢʦʥʘʥʥʷ ʙʦʡʦʚʠʭ ʟʘʚʜʘʥʴ. 

ʂʦʥʮʝʧʪʫʘʣʴʥʘ ʩʭʝʤʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʩʧʦʨʫʜʠ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1. 

 

 
ʈʠʩ. 1. ʂʦʥʮʝʧʪʫʘʣʴʥʘ ʩʭʝʤʘ ʤʦʙʽʣʴʥʦʾ ʬʽʙʨʦʙʝʪʦʥʥʦʾ ʩʧʦʨʫʜʠ ʥʘʧʽʚʮʠʣʽʥʜʨʠʯʥʦʾ ʬʦʨʤʠ 

 

ʆʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʧʦʣʷʛʘʶʪʴ ʫ ʤʦʞʣʠʚʦʩʪʽ ʩʝʨʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʩʢʦʨʦʯʝʥʥʽ ʯʘʩʫ ʨʦʟʛʦʨʪʘʥʥʷ, ʟʘʙʝʟʧʝʯʝʥʥʽ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʧʨʦʪʠʫʣʘʤʢʦʚʦʛʦ ʟʘʭʠʩʪʫ ʪʘ ʟʤʝʥʰʝʥʥʽ 

ʧʦʪʨʝʙʠ ʚ ʟʘʣʫʯʝʥʥʽ ʚʘʞʢʦʾ ʙʫʜʽʚʝʣʴʥʦʾ ʪʝʭʥʽʢʠ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʫʢʨʠʪʪʽʚ, 

ʩʧʦʨʫʜʘ ʤʦʞʝ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠʩʷ ʦʢʨʝʤʠʤʠ ʤʦʜʫʣʷʤʠ ʪʘ ʤʦʥʪʫʚʘʪʠʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʠʣʘʤʠ 

ʧʽʜʨʦʟʜʽʣʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ɼʣʷ ʫʟʘʛʘʣʴʥʝʥʥʷ ʧʝʨʝʚʘʛ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʩʧʦʨʫʜʠ ʜʦʮʽʣʴʥʦ ʧʨʦʚʝʩʪʠ ʾʾ ʧʦʨʽʚʥʷʥʥʷ ʟ 

ʪʨʘʜʠʮʽʡʥʠʤʠ ʨʽʰʝʥʥʷʤʠ (ʪʘʙʣ. 4). 
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ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʨʘʜʠʮʽʡʥʠʭ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʤʦʙʽʣʴʥʠʭ ʩʧʦʨʫʜ 

ʇʦʢʘʟʥʠʢ 
ɿʙʽʨʥʠʡ 

ʟʘʣʽʟʦʙʝʪʦʥ 

ʂʦʥʪʝʡʥʝʨʥʠʡ 

ʤʦʜʫʣʴ 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ 

ʬʽʙʨʦʙʝʪʦʥʥʘ ʩʧʦʨʫʜʘ 

ʈʽʚʝʥʴ ʧʨʦʪʠʫʣʘʤʢʦʚʦʛʦ ʟʘʭʠʩʪʫ ɺʠʩʦʢʠʡ ʅʠʟʴʢʠʡ ɺʠʩʦʢʠʡ 

ʊʨʘʥʩʧʦʨʪʥʘ ʤʦʙʽʣʴʥʽʩʪʴ ʅʠʟʴʢʘ ɺʠʩʦʢʘ ɺʠʩʦʢʘ 

ʏʘʩ ʨʦʟʛʦʨʪʘʥʥʷ ʉʝʨʝʜʥʽʡ ʅʠʟʴʢʠʡ ʅʠʟʴʢʠʡ 

ʄʦʞʣʠʚʽʩʪʴ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʆʙʤʝʞʝʥʘ ɺʠʩʦʢʘ ɺʠʩʦʢʘ 

ʇʦʪʨʝʙʘ ʫ ʩʧʝʮʽʘʣʴʥʽʡ ʪʝʭʥʽʮʽ ɿʥʘʯʥʘ ʅʝʟʥʘʯʥʘ ʅʝʟʥʘʯʥʘ 

ʄʦʞʣʠʚʽʩʪʴ ʤʦʜʫʣʴʥʦʛʦ ʥʘʨʦʱʫʚʘʥʥʷ ʅʠʟʴʢʘ ʉʝʨʝʜʥʷ ɺʠʩʦʢʘ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʙʽʣʴʥʘ ʬʽʙʨʦʙʝʪʦʥʥʘ ʩʧʦʨʫʜʘ ʥʘʧʽʚʮʠʣʽʥʜʨʠʯʥʦʾ ʬʦʨʤʠ ʧʦʻʜʥʫʻ 

ʧʝʨʝʚʘʛʠ ʩʫʯʘʩʥʠʭ ʢʦʤʧʦʟʠʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʨʘʮʽʦʥʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ. ɰʾ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʤʦʞʝ ʩʪʘʪʠ ʦʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ ʨʦʟʚʠʪʢʫ ʧʦʣʴʦʚʦʾ ʚʽʡʩʴʢʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʟʘʭʠʩʪʫ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ ʚʽʜ ʫʣʘʤʢʦʚʦʾ ʜʽʾ ʘʨʪʠʣʝʨʽʡʩʴʢʠʭ ʙʦʻʧʨʠʧʘʩʽʚ. 

ɺʀʉʅʆɺʂʀ 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʫʨʘʞʘʶʯʠʭ ʬʘʢʪʦʨʽʚ ʜʣʷ 

ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ ʟʘʣʠʰʘʶʪʴʩʷ ʫʣʘʤʢʠ ʘʨʪʠʣʝʨʽʡʩʴʢʠʭ ʙʦʻʧʨʠʧʘʩʽʚ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʩʪʚʦʨʝʥʥʷ ʟʘʭʠʩʥʠʭ ʩʧʦʨʫʜ ʫ ʩʠʩʪʝʤʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʡʩʴʢ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʪʨʘʜʠʮʽʡʥʽ ʧʦʣʴʦʚʽ ʫʢʨʠʪʪʷ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʥʘʣʝʞʥʠʡ ʨʽʚʝʥʴ ʟʘʭʠʩʪʫ, ʧʨʦʪʝ ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʠʭ ʯʘʩʦʚʠʭ ʽ ʤʘʪʝʨʽʘʣʴʥʠʭ ʚʠʪʨʘʪ ʥʘ ʾʭ ʦʙʣʘʜʥʘʥʥʷ, 

ʪʦʜʽ ʷʢ ʙʽʣʴʰʽʩʪʴ ʤʦʙʽʣʴʥʠʭ ʩʧʦʨʫʜ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦʶ ʧʨʦʪʠʫʣʘʤʢʦʚʦʶ ʩʪʽʡʢʽʩʪʶ. 

ɺʠʟʥʘʯʝʥʦ, ʱʦ ʩʝʨʝʜ ʽʩʥʫʶʯʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʜʣʷ ʤʦʙʽʣʴʥʠʭ 

ʟʘʭʠʩʥʠʭ ʩʧʦʨʫʜ ʻ ʥʘʧʽʚʮʠʣʽʥʜʨʠʯʥʘ ʬʦʨʤʘ. ɰʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ 

ʥʘʚʘʥʪʘʞʝʥʴ ʚʽʜ ʫʜʘʨʥʦʾ ʭʚʠʣʽ, ʟʤʝʥʰʫʻ ʢʦʥʮʝʥʪʨʘʮʽʶ ʥʘʧʨʫʞʝʥʴ ʫ ʥʝʩʫʯʠʭ ʝʣʝʤʝʥʪʘʭ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ 

ʧʽʜʚʠʱʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʨʠʢʦʰʝʪʫ ʫʣʘʤʢʽʚ, ʱʦ ʩʧʨʠʷʻ ʟʨʦʩʪʘʥʥʶ ʟʘʛʘʣʴʥʦʛʦ ʨʽʚʥʷ ʟʘʭʠʩʪʫ ʦʩʦʙʦʚʦʛʦ 

ʩʢʣʘʜʫ. 

ʆʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʙʨʦʙʝʪʦʥʽʚ ʽ ʣʝʛʢʠʭ ʙʝʪʦʥʽʚ ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ 

ʤʦʙʽʣʴʥʠʭ ʟʘʭʠʩʥʠʭ ʩʧʦʨʫʜ ʚʽʡʩʴʢʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʠʩʧʝʨʩʥʝ ʘʨʤʫʚʘʥʥʷ ʙʝʪʦʥʥʦʾ 

ʤʘʪʨʠʮʽ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʪʨʽʱʠʥʦʩʪʽʡʢʦʩʪʽ, ʫʜʘʨʥʦʾ ʚ'ʷʟʢʦʩʪʽ ʪʘ ʟʜʘʪʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ʟʙʝʨʽʛʘʪʠ 

ʮʽʣʽʩʥʽʩʪʴ ʧʽʜ ʯʘʩ ʣʦʢʘʣʴʥʠʭ ʧʦʰʢʦʜʞʝʥʴ, ʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʝʛʢʠʭ ʟʘʧʦʚʥʶʚʘʯʽʚ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ 

ʤʘʩʫ ʩʧʦʨʫʜʠ ʙʝʟ ʩʫʪʪʻʚʦʛʦ ʟʥʠʞʝʥʥʷ ʾʾ ʟʘʭʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʥʮʝʧʮʽʶ ʤʦʙʽʣʴʥʦʾ ʬʽʙʨʦʙʝʪʦʥʥʦʾ ʩʧʦʨʫʜʠ ʥʘʧʽʚʮʠʣʽʥʜʨʠʯʥʦʾ ʬʦʨʤʠ 

ʤʦʜʫʣʴʥʦʛʦ ʪʠʧʫ, ʷʢʘ ʧʦʻʜʥʫʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʨʦʪʠʫʣʘʤʢʦʚʦʛʦ ʟʘʭʠʩʪʫ, ʤʦʞʣʠʚʽʩʪʴ ʟʘʚʦʜʩʴʢʦʛʦ 

ʚʠʛʦʪʦʚʣʝʥʥʷ, ʰʚʠʜʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʦʟʛʦʨʪʘʥʥʷ ʚ ʨʘʡʦʥʘʭ ʚʠʢʦʥʘʥʥʷ ʙʦʡʦʚʠʭ 

ʟʘʚʜʘʥʴ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʝʢʮʽʡʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʩʪʚʦʨʶʻ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʧʦʨʫʜʠ ʪʘ ʾʾ ʘʜʘʧʪʘʮʽʾ ʜʦ ʨʽʟʥʠʭ ʫʤʦʚ ʦʙʩʪʘʥʦʚʢʠ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʧʦʣʷʛʘʻ ʫ ʤʦʞʣʠʚʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ 

ʧʦʢʦʣʽʥʥʷ ʤʦʙʽʣʴʥʠʭ ʟʘʭʠʩʥʠʭ ʩʧʦʨʫʜ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ, ʷʢʽ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʧʽʜʨʦʟʜʽʣʘʤʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʡʩʴʢ ʧʽʜ ʯʘʩ ʦʙʣʘʜʥʘʥʥʷ ʨʘʡʦʥʽʚ 

ʨʦʟʪʘʰʫʚʘʥʥʷ, ʧʫʥʢʪʽʚ ʫʧʨʘʚʣʽʥʥʷ, ʤʽʩʮʴ ʚʽʜʧʦʯʠʥʢʫ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ ʪʘ ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ ʧʦʣʴʦʚʦʾ 

ʚʽʡʩʴʢʦʚʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʮʽʣʴʥʦ ʩʧʨʷʤʫʚʘʪʠ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ 

ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʾʾ ʩʪʽʡʢʦʩʪʽ ʜʦ 

ʫʣʘʤʢʦʚʦʾ ʜʽʾ ʘʨʪʠʣʝʨʽʡʩʴʢʠʭ ʙʦʻʧʨʠʧʘʩʽʚ. 
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ʏʝʨʝʜʥʠʯʝʥʢʦ ʃ. ɯ. 

ʢʘʥʜ. ʩ.-ʛ. ʥʘʫʢ, ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ 

ʂʫʟʴʤʠʯ ɯ. ɺ. 

ʤʦʣʦʜʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ 

ʇʦʜʽʣʴʩʴʢʘ ʜʦʩʣʽʜʥʘ ʩʪʘʥʮʽʷ ʩʘʜʽʚʥʠʮʪʚʘ ɯʉ ʅɸɸʅ 

 

ɿɸʃɽɾʅɯʉʊʔ ʇʆʂɸɿʅʀʂɯɺ ʗʂʆʉʊɯ ʇʃʆɼɯɺ ʗɹʃʋʅɯ ɺɯɼ ɿɸʉʊʆʉʋɺɸʅʅʗ 

ɹɯʆʃʆɻɯʏʅʆ ɸʂʊʀɺʅʀʍ ʈɽʏʆɺʀʅ 

 

ʗʙʣʫʥʷ (Malus domestica Borkh.) ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʧʣʦʜʦʚʠʭ ʢʫʣʴʪʫʨ ʫ ʩʚʽʪʽ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʥʘʩʝʣʝʥʥʷ ʮʽʥʥʦʶ ʭʘʨʯʦʚʦʶ ʧʨʦʜʫʢʮʽʻʶ, ʙʘʛʘʪʦʶ ʥʘ ʚʽʪʘʤʽʥʠ, ʤʽʥʝʨʘʣʴʥʽ ʨʝʯʦʚʠʥʠ ʪʘ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʩʧʦʣʫʢʠ [1]. ʗʢʽʩʪʴ ʧʣʦʜʽʚ ʷʙʣʫʥʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʤʧʣʝʢʩʦʤ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ, 

ʦʨʛʘʥʦʣʝʧʪʠʯʥʠʭ ʪʘ ʪʦʚʘʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʬʦʨʤʫʶʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʛʝʥʝʪʠʯʥʠʭ, ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʪʘ 

ʝʢʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ [2]. ɿʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ (ɹɸʈ) ʻ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʨʦʩʪʫ, ʨʦʟʚʠʪʢʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʧʣʦʜʽʚ ʷʙʣʫʥʽ [3]. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ɹɸʈ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʢʦʤʧʣʝʢʩ ʧʦʢʘʟʥʠʢʽʚ 

ʷʢʦʩʪʽ ʧʣʦʜʽʚ ʷʙʣʫʥʽ. ɿʦʢʨʝʤʘ, ʦʙʨʦʙʢʘ ʧʣʦʜʽʚ ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʦʩʪʫ ʨʦʩʣʠʥ, ʪʘʢʠʤʠ ʷʢ ʘʫʢʩʠʥʠ, 

ʛʽʙʝʨʝʣʽʥʠ ʪʘ ʮʠʪʦʢʽʥʽʥʠ, ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʚʤʽʩʪʫ ʮʫʢʨʽʚ, ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ, ʧʦʢʨʘʱʝʥʥʶ 

ʩʤʘʢʦʚʠʭ ʷʢʦʩʪʝʡ, ʟʘʙʘʨʚʣʝʥʥʷ ʰʢʽʨʢʠ ʪʘ ʤ'ʷʢʦʪʽ [4,5]. ʅʘʧʨʠʢʣʘʜ, ʚ ʗʧʦʥʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʽʙʝʨʝʣʽʥʽʚ 

ʜʣʷ ʦʙʨʦʙʢʠ ʷʙʣʫʢ ʧʨʠʟʚʝʣʦ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʾʭʥʴʦʛʦ ʨʦʟʤʽʨʫ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʩʤʘʢʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʱʦ ʧʽʜʚʠʱʠʣʦ ʾʭʥʶ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʥʘ ʨʠʥʢʫ [6]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʥʪʠʦʢʩʠʜʘʥʪʽʚ, ʪʘʢʠʭ ʷʢ ʘʩʢʦʨʙʽʥʦʚʘ ʢʠʩʣʦʪʘ, ʢʘʨʦʪʠʥʦʾʜʠ ʪʘ ʬʣʘʚʦʥʦʾʜʠ, 

ʧʽʜʚʠʱʫʻ ʚʤʽʩʪ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʩʧʦʣʫʢ, ʧʦʜʦʚʞʫʻ ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ ʧʣʦʜʽʚ ʽ ʧʦʢʨʘʱʫʻ ʾʭʥʶ 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʦʢʠʩʣʶʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ. ɺʠʚʯʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚ ɯʪʘʣʽʾ ʧʦʢʘʟʘʣʠ, ʱʦ ʦʙʨʦʙʢʘ ʷʙʣʫʢ 

ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ ʥʝ ʣʠʰʝ ʧʽʜʚʠʱʫʻ ʾʭʥʶ ʷʢʽʩʪʴ, ʘʣʝ ʡ ʟʤʝʥʰʫʻ ʚʪʨʘʪʠ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ, ʱʦ ʻ 

ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʝʢʩʧʦʨʪʝʨʽʚ. 

ɺʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʪʘʢʠʭ ʷʢ ʘʟʦʪ, ʬʦʩʬʦʨ, ʢʘʣʽʡ, ʢʘʣʴʮʽʡ ʪʘ ʙʦʨ, ʟʘʙʝʟʧʝʯʫʻ 

ʦʧʪʠʤʘʣʴʥʝ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʬʦʨʤʫʚʘʥʥʽ ʪʘ ʷʢʦʩʪʽ ʧʣʦʜʽʚ. ʄʽʥʝʨʘʣʠ 

ʚʧʣʠʚʘʶʪʴ ʥʝ ʣʠʰʝ ʥʘ ʬʽʟʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʣʦʜʽʚ, ʘʣʝ ʡ ʥʘ ʾʭʥʶ ʩʪʽʡʢʽʩʪʴ ʜʦ ʭʚʦʨʦʙ, ʱʦ ʻ 

ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʫ ʩʫʯʘʩʥʦʤʫ ʩʘʜʽʚʥʠʮʪʚʽ. ʅʘʧʨʠʢʣʘʜ, ʜʦʩʪʘʪʥʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʘʣʴʮʽʻʤ 

ʤʦʞʝ ʟʤʝʥʰʠʪʠ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʪʘʢʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʷʢ ʛʥʠʣʴ ʧʣʦʜʽʚ. 

ʈʝʛʫʣʷʪʦʨʠ ʨʦʩʪʫ ʨʦʩʣʠʥ ʩʪʠʤʫʣʶʶʪʴ ʨʽʩʪ, ʨʦʟʚʠʪʦʢ ʪʘ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʪʢʘʥʠʥ ʧʣʦʜʽʚ, 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʢʦʧʠʯʝʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʧʦʢʨʘʱʫʶʪʴ ʟʘʙʘʨʚʣʝʥʥʷ ʪʘ ʩʤʘʢʦʚʽ ʷʢʦʩʪʽ [4,5]. 

ɸʥʪʠʦʢʩʠʜʘʥʪʠ ʟʘʭʠʱʘʶʪʴ ʢʣʽʪʠʥʠ ʚʽʜ ʦʢʠʩʥʦʛʦ ʩʪʨʝʩʫ, ʧʽʜʚʠʱʫʶʪʴ ʚʤʽʩʪ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 

ʩʧʦʣʫʢ, ʧʦʜʦʚʞʫʶʪʴ ʪʝʨʤʽʥ ʟʙʝʨʽʛʘʥʥʷ ʧʣʦʜʽʚ [6]. ʄʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʧʪʠʤʘʣʴʥʝ 

ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ, ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʷʢʽʩʪʴ ʧʣʦʜʽʚ, ʧʽʜʚʠʱʫʶʪʴ ʩʪʽʡʢʽʩʪʴ ʜʦ ʭʚʦʨʦʙ ʪʘ 

ʧʦʰʢʦʜʞʝʥʴ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ɹɸʈ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʣʦʜʽʚ ʷʙʣʫʥʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʫ, 

ʢʦʥʮʝʥʪʨʘʮʽʾ, ʩʪʨʦʢʽʚ ʪʘ ʩʧʦʩʦʙʽʚ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʦʙʨʦʙʢʘ ʧʣʦʜʽʚ ʷʙʣʫʥʽ ʨʝʛʫʣʷʪʦʨʦʤ 

ʨʦʩʪʫ 6-ʙʝʥʟʠʣʘʤʽʥʦʧʫʨʠʥʦʤ (6-ɹɸʇ) ʫ ʢʦʥʮʝʥʪʨʘʮʽʾ 50 ʤʛ/ʣ ʩʧʨʠʷʣʘ ʟʙʽʣʴʰʝʥʥʶ ʚʤʽʩʪʫ ʩʫʭʠʭ 

ʨʦʟʯʠʥʥʠʭ ʨʝʯʦʚʠʥ ʥʘ 1,2%, ʘʩʢʦʨʙʽʥʦʚʦʾ ʢʠʩʣʦʪʠ - ʥʘ 18% ʧʦʨʽʚʥʷʥʦ ʟ ʢʦʥʪʨʦʣʝʤ [4]. ʅʝʦʙʭʽʜʥʠʤ ʻ 

ʚʨʘʭʫʚʘʥʥʷ ʩʦʨʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʷʙʣʫʥʽ, ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʟ ʽʥʰʠʤʠ ʘʛʨʦʥʦʤʽʯʥʠʤʠ ʟʘʭʦʜʘʤʠ. 

ɺʘʞʣʠʚʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʻ ʝʢʦʥʦʤʽʯʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʪʘ ʝʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ɹɸʈ [3]. 

ʄʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʚ 

ʘʛʨʦʥʦʤʽʯʥʫ ʧʨʘʢʪʠʢʫ ʤʦʞʝ ʩʫʪʪʻʚʦ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ. ʋ ʉʐɸ, ʥʘʧʨʠʢʣʘʜ, ʬʝʨʤʝʨʠ 

ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠʨʦʜʥʽ ʙʽʦʩʪʠʤʫʣʷʪʦʨʠ, ʪʘʢʽ ʷʢ ʝʢʩʪʨʘʢʪʠ ʚʦʜʦʨʦʩʪʝʡ, ʷʢʽ ʥʝ ʣʠʰʝ 

ʧʽʜʚʠʱʫʶʪʴ ʚʨʦʞʘʡʥʽʩʪʴ, ʘʣʝ ʡ ʧʦʢʨʘʱʫʶʪʴ ʷʢʽʩʪʴ ʧʣʦʜʽʚ, ʟʘʚʜʷʢʠ ʟʙʽʣʴʰʝʥʥʶ ʚʤʽʩʪʫ ʢʦʨʠʩʥʠʭ. ʋ 

ʅʽʤʝʯʯʠʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʢʨʦʙʥʠʭ ʙʽʦʧʨʝʧʘʨʘʪʽʚ ʤʦʞʝ ʧʽʜʚʠʱʠʪʠ 

ʩʪʽʡʢʽʩʪʴ ʨʦʩʣʠʥ ʜʦ ʩʪʨʝʩʽʚ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʷʙʣʫʢ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ ʻ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʩʪʽ ʧʣʦʜʽʚ ʷʙʣʫʥʽ [3]. ɹɸʈ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʽʟʠʢʦ-
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ʭʽʤʽʯʥʽ, ʦʨʛʘʥʦʣʝʧʪʠʯʥʽ ʪʘ ʪʦʚʘʨʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ [4]. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʝʬʝʢʪʫ 

ʥʝʦʙʭʽʜʥʠʡ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʧʽʜʭʽʜ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʦʨʪʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʽʥʰʠʭ ʘʛʨʦʥʦʤʽʯʥʠʭ 

ʟʘʭʦʜʽʚ.  

ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʩʧʨʠʷʪʠʤʫʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʶ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ 

ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʧʣʦʜʽʚ ʷʙʣʫʥʽ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʥʘ ʨʠʥʢʫ ʪʘ 

ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʩʧʦʞʠʚʘʯʽʚ ʫ ʷʢʽʩʥʽʡ ʧʨʦʜʫʢʮʽʾ. ɺʘʞʣʠʚʦ ʪʘʢʦʞ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʥʘ ʝʢʦʣʦʛʽʯʥʽ 

ʘʩʧʝʢʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ɹɸʈ, ʦʩʢʽʣʴʢʠ ʙʝʟʧʝʯʥʽʩʪʴ ʜʣʷ ʜʦʚʢʽʣʣʷ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʦʶ ʫ ʩʚʽʪʣʽ 

ʩʫʯʘʩʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʚʠʢʣʠʢʽʚ. 
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ʂʫʟʴʤʠʯ ɯ. ɺ. 

ʤʦʣʦʜʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ 

ʏʝʨʝʜʥʠʯʝʥʢʦ ʃ. ɯ. 

ʢʘʥʜ. ʩ.-ʛ. ʥʘʫʢ, ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ 

ʇʦʜʽʣʴʩʴʢʘ ʜʦʩʣʽʜʥʘ ʩʪʘʥʮʽʷ ʩʘʜʽʚʥʠʮʪʚʘ ɯʉ ʅɸɸʅ 

 

ʉʆʈʊʆɺʀɺʏɽʅʅʗ ʗɹʃʋʅɯ: ʇʆʈɯɺʅʗʃʔʅʀʁ ɸʅɸʃɯɿ ɻʆʉʇʆɼɸʈʉʔʂʆ-ɹɯʆʃʆɻɯʏʅʀʍ 

ʍɸʈɸʂʊɽʈʀʉʊʀʂ ɺɯʊʏʀɿʅʗʅʀʍ ʊɸ ɯʅʊʈʆɼʋʂʆɺɸʅʀʍ ʉʆʈʊɯɺ 

 

ʉʦʨʪʦʚʠʚʯʝʥʥʷ ʷʙʣʫʥʽ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʩʫʯʘʩʥʦʛʦ ʩʘʜʽʚʥʠʮʪʚʘ, ʱʦ ʤʘʻ ʥʘ ʤʝʪʽ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʧʣʦʜʽʚ. ɺ ʋʢʨʘʾʥʽ, ʟ ʦʛʣʷʜʫ ʥʘ ʟʤʽʥʠ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʪʘ 

ʧʦʪʨʝʙʠ ʨʠʥʢʫ, ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʦʨʽʚʥʷʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʙʽʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ 

ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ ʩʦʨʪʽʚ ʷʙʣʫʥʽ [1]. 

 

ɻʦʩʧʦʜʘʨʩʴʢʦ-ʙʽʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ ʩʦʨʪʽʚ ʷʙʣʫʥʽ 

ʉʦʨʪ "ɸʥʪʦʥʽʚʢʘ" 
¶ ʉʪʽʡʢʽʩʪʴ ʜʦ ʭʚʦʨʦʙ: "ɸʥʪʦʥʽʚʢʘ" ʩʣʘʚʠʪʴʩʷ ʚʠʩʦʢʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ ʦʩʥʦʚʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʪʘʢʠʭ ʷʢ ʧʘʨʰʘ ʪʘ ʙʦʨʦʰʥʠʩʪʘ ʨʦʩʘ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʧʨʠʚʘʙʣʠʚʠʤ ʜʣʷ ʩʘʜʽʚʥʠʢʽʚ, ʷʢʽ 

ʧʨʘʛʥʫʪʴ ʟʤʝʥʰʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʽʤʽʯʥʠʭ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ [2]. 

¶ ɸʜʘʧʪʘʮʽʷ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ: ʎʝʡ ʩʦʨʪ ʜʦʙʨʝ ʘʜʘʧʪʫʻʪʴʩʷ ʜʦ ʨʽʟʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ 

ʫʤʦʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʫʩʧʽʰʥʦ ʚʠʨʦʱʫʚʘʪʠ ʡʦʛʦ ʚ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ. 

¶ ʉʤʘʢʦʚʽ ʷʢʦʩʪʽ: ʇʣʦʜʠ "ɸʥʪʦʥʽʚʢʠ" ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʧʨʠʻʤʥʠʤ ʢʠʩʣʦ-ʩʦʣʦʜʢʠʤ 

ʩʤʘʢʦʤ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʧʦʧʫʣʷʨʥʠʤʠ ʜʣʷ ʚʞʠʚʘʥʥʷ ʚ ʩʚʽʞʦʤʫ ʚʠʛʣʷʜʽ ʪʘ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʢʦʤʧʦʪʽʚ ʽ 

ʚʘʨʝʥʥʷ. 

¶ ɺʨʦʞʘʡʥʽʩʪʴ: ʉʦʨʪ ʜʝʤʦʥʩʪʨʫʻ ʩʪʘʙʽʣʴʥʫ ʚʨʦʞʘʡʥʽʩʪʴ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʘʜʽʚʥʠʢʘʤ 

ʨʝʛʫʣʷʨʥʠʡ ʟʙʽʨ ʧʣʦʜʽʚ. 

ʉʦʨʪ "ʄʝʣʨʦʫʟ" 
¶ ʉʪʽʡʢʽʩʪʴ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ: "ʄʝʣʨʦʫʟ" ʤʘʻ ʚʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʭʚʦʨʦʙ ʽ 

ʩʪʨʝʩʦʚʠʭ ʫʤʦʚ, ʪʘʢʠʭ ʷʢ ʧʦʩʫʭʘ ʪʘ ʟʘʤʦʨʦʟʢʠ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʥʘʜʽʡʥʠʤ ʚʠʙʦʨʦʤ ʜʣʷ ʩʘʜʽʚʥʠʢʽʚ 

[3]. 

¶ ʗʢʽʩʪʴ ʧʣʦʜʽʚ: ʇʣʦʜʠ ʮʴʦʛʦ ʩʦʨʪʫ ʤʘʶʪʴ ʛʘʨʥʠʡ ʪʦʚʘʨʥʠʡ ʚʠʛʣʷʜ ʽ ʚʽʜʟʥʘʯʘʶʪʴʩʷ 

ʩʦʣʦʜʢʠʤ ʩʤʘʢʦʤ. 

¶ ɺʨʦʞʘʡʥʽʩʪʴ: "ʄʝʣʨʦʫʟ" ʟʘʙʝʟʧʝʯʫʻ ʭʦʨʦʰʫ ʚʨʦʞʘʡʥʽʩʪʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ 

ʟʥʘʯʥʽ ʦʙʩʷʛʠ ʧʨʦʜʫʢʮʽʾ. 

ɯʥʪʨʦʜʫʢʦʚʘʥʽ ʩʦʨʪʠ ʷʙʣʫʥʽ 

ʉʦʨʪ "ɻʘʣʘ" 
¶ ɺʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ: "ɻʘʣʘ" ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʚʠʩʦʢʦʶ ʚʨʦʞʘʡʥʽʩʪʶ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ 

ʧʦʧʫʣʷʨʥʠʤ ʩʝʨʝʜ ʢʦʤʝʨʮʽʡʥʠʭ ʩʘʜʽʚʥʠʢʽʚ [2]. 

¶ ʗʢʽʩʪʴ ʧʣʦʜʽʚ: ʇʣʦʜʠ "ɻʘʣʠ" ʤʘʶʪʴ ʷʩʢʨʘʚʠʡ ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ ʪʘ ʚʽʜʤʽʥʥʽ ʩʤʘʢʦʚʽ 

ʷʢʦʩʪʽ. 

¶ ɼʦʛʣʷʜ: ʎʝʡ ʩʦʨʪ ʚʠʤʘʛʘʻ ʨʝʪʝʣʴʥʦʛʦ ʜʦʛʣʷʜʫ, ʚʢʣʶʯʘʶʯʠ ʨʝʛʫʣʷʨʥʠʡ ʧʦʣʠʚ ʽ ʟʘʭʠʩʪ 

ʚʽʜ ʰʢʽʜʥʠʢʽʚ. 

ʉʦʨʪ "ʌʫʜʞʽ" 
¶ ʉʤʘʢʦʚʽ ʷʢʦʩʪʽ: "ʌʫʜʞʽ" ʩʣʘʚʠʪʴʩʷ ʩʦʣʦʜʢʠʤ ʩʤʘʢʦʤ ʽ ʭʨʫʩʪʢʦʶ ʪʝʢʩʪʫʨʦʶ. 

¶ ɺʨʦʞʘʡʥʽʩʪʴ: ʉʦʨʪ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʘʣʝ ʧʦʪʨʝʙʫʻ ʦʧʪʠʤʘʣʴʥʠʭ 

ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ. 
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¶ ɺʠʪʨʠʚʘʣʽʩʪʴ: "ʌʫʜʞʽ" ʤʝʥʰ ʩʪʽʡʢʠʡ ʜʦ ʜʝʷʢʠʭ ʭʚʦʨʦʙ, ʪʦʤʫ ʩʘʜʽʚʥʠʢʘʤ ʩʣʽʜ ʙʫʪʠ 

ʛʦʪʦʚʠʤʠ ʜʦ ʨʝʛʫʣʷʨʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʨʦʩʣʠʥ. 

ɺʽʪʯʠʟʥʷʥʽ ʩʦʨʪʠ, ʪʘʢʽ ʷʢ "ɸʥʪʦʥʽʚʢʘ" ʪʘ "ʄʝʣʨʦʫʟ", ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʚʠʩʦʢʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ 

ʭʚʦʨʦʙ ʽ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʧʦʧʫʣʷʨʥʠʤʠ ʩʝʨʝʜ ʩʘʜʽʚʥʠʢʽʚ. ɯʥʪʨʦʜʫʢʦʚʘʥʽ 

ʩʦʨʪʠ, ʪʘʢʽ ʷʢ "ɻʘʣʘ" ʪʘ "ʌʫʜʞʽ", ʤʘʶʪʴ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʧʣʦʜʽʚ, ʘʣʝ ʧʦʪʨʝʙʫʶʪʴ 

ʙʽʣʴʰ ʨʝʪʝʣʴʥʦʛʦ ʜʦʛʣʷʜʫ. ɺʠʙʽʨ ʤʽʞ ʮʠʤʠ ʩʦʨʪʘʤʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ, ʚʠʤʦʛ ʜʦ 

ʧʨʦʜʫʢʮʽʾ ʪʘ ʛʦʪʦʚʥʦʩʪʽ ʩʘʜʽʚʥʠʢʘ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʦʙʭʽʜʥʠʡ ʜʦʛʣʷʜ. 

ʇʝʨʰʠʤ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʧʦʨʽʚʥʷʥʥʷ ʻ ʚʨʦʞʘʡʥʽʩʪʴ. ɯʥʪʨʦʜʫʢʦʚʘʥʽ ʩʦʨʪʠ, ʪʘʢʽ ʷʢ "ɻʘʣʘ", 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʟʥʘʯʥʦ ʚʠʱʫ ʚʨʦʞʘʡʥʽʩʪʴ, ʜʦʩʷʛʘʶʯʠ 60 ʪ/ʛʘ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʧʨʠʚʘʙʣʠʚʠʤʠ ʜʣʷ 

ʢʦʤʝʨʮʽʡʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʮʴʦʛʦ, ʚʽʪʯʠʟʥʷʥʠʡ ʩʦʨʪ "ɸʥʪʦʥʽʚʢʘ" ʤʘʻ ʚʨʦʞʘʡʥʽʩʪʴ 

ʙʣʠʟʴʢʦ 40 ʪ/ʛʘ [1]. 

ʆʜʥʘʢ ʚʽʪʯʠʟʥʷʥʽ ʩʦʨʪʠ, ʪʘʢʽ ʷʢ "ɸʥʪʦʥʽʚʢʘ" ʪʘ "ʄʝʣʨʦʫʟ", ʤʘʶʪʴ ʟʥʘʯʥʫ ʩʪʽʡʢʽʩʪʴ ʜʦ 

ʭʚʦʨʦʙ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʟʘʭʠʩʪ ʨʦʩʣʠʥ ʽ ʧʽʜʚʠʱʫʻ ʰʘʥʩʠ ʥʘ ʫʩʧʽʰʥʠʡ ʫʨʦʞʘʡ ʫ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚʘʭ [3]. 

ɸʜʘʧʪʘʮʽʷ ʩʦʨʪʽʚ ʜʦ ʤʽʩʮʝʚʠʭ ʫʤʦʚ ʪʘʢʦʞ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ. ɺʽʪʯʠʟʥʷʥʽ ʩʦʨʪʠ ʢʨʘʱʝ 

ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʦ ʩʧʝʮʠʬʽʯʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʋʢʨʘʾʥʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʾʤ ʫʩʧʽʰʥʦ ʢʦʥʢʫʨʫʚʘʪʠ ʟ 

ʽʥʪʨʦʜʫʢʦʚʘʥʠʤʠ ʩʦʨʪʘʤʠ. ʅʘʧʨʠʢʣʘʜ, "ɸʥʪʦʥʽʚʢʘ" ʜʦʙʨʝ ʧʝʨʝʥʦʩʠʪʴ ʭʦʣʦʜʥʽ ʟʠʤʠ ʪʘ ʨʽʟʢʽ ʟʤʽʥʠ 

ʪʝʤʧʝʨʘʪʫʨʠ. 

ʗʢʽʩʪʴ ʧʣʦʜʽʚ ʻ ʚʘʞʣʠʚʠʤ ʢʨʠʪʝʨʽʻʤ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ. ɯʥʪʨʦʜʫʢʦʚʘʥʽ ʩʦʨʪʠ, ʪʘʢʽ ʷʢ "ɻʘʣʘ" ʪʘ 

"ʌʫʜʞʽ", ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʠʤʠ ʩʤʘʢʦʚʠʤʠ ʷʢʦʩʪʷʤʠ ʪʘ ʧʨʠʚʘʙʣʠʚʠʤ ʟʦʚʥʽʰʥʽʤ ʚʠʛʣʷʜʦʤ, 

ʱʦ ʨʦʙʠʪʴ ʾʭ ʧʦʧʫʣʷʨʥʠʤʠ ʩʝʨʝʜ ʩʧʦʞʠʚʘʯʽʚ [2]. 

ʉʦʨʪʦʚʠʚʯʝʥʥʷ ʷʙʣʫʥʽ ʚ ʋʢʨʘʾʥʽ ʻ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ, ʱʦ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʧʣʦʜʽʚ. ʇʦʨʽʚʥʷʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʽʪʯʠʟʥʷʥʠʭ ʩʦʨʪʽʚ, ʪʘʢʠʭ ʷʢ 

"ɸʥʪʦʥʽʚʢʘ" ʪʘ "ʄʝʣʨʦʫʟ", ʟ ʽʥʪʨʦʜʫʢʦʚʘʥʠʤʠ ʩʦʨʪʘʤʠ, ʪʘʢʠʤʠ ʷʢ "ɻʘʣʘ" ʪʘ "ʌʫʜʞʽ", ʜʝʤʦʥʩʪʨʫʻ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʧʝʨʝʚʘʛ ʽ ʥʝʜʦʣʽʢʽʚ ʢʦʞʥʦʾ ʛʨʫʧʠ. ɺʽʪʯʠʟʥʷʥʽ ʩʦʨʪʠ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʚʠʩʦʢʦʶ 

ʩʪʽʡʢʽʩʪʶ ʜʦ ʭʚʦʨʦʙ ʽ ʘʜʘʧʪʘʮʽʻʶ ʜʦ ʤʽʩʮʝʚʠʭ ʫʤʦʚ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʥʘʜʽʡʥʠʤʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʚ 

ʋʢʨʘʾʥʽ. ɯʥʪʨʦʜʫʢʦʚʘʥʽ ʩʦʨʪʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʫ ʚʨʦʞʘʡʥʽʩʪʴ ʽ ʷʢʽʩʪʴ ʧʣʦʜʽʚ, ʘʣʝ ʧʦʪʨʝʙʫʶʪʴ 

ʙʽʣʴʰ ʨʝʪʝʣʴʥʦʛʦ ʜʦʛʣʷʜʫ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʩʦʨʪʦʚʠʚʯʝʥʥʷ ʧʦʣʷʛʘʶʪʴ ʫ ʩʝʣʝʢʮʽʾ ʥʦʚʠʭ ʩʦʨʪʽʚ, ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʚ ʩʦʙʽ 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʭʚʦʨʦʙ, ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʚʽʜʤʽʥʥʽ ʩʤʘʢʦʚʽ ʷʢʦʩʪʽ. ɻʽʙʨʠʜʠʟʘʮʽʷ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ 

ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ ʩʦʨʪʽʚ ʤʦʞʝ ʩʪʘʪʠ ʢʣʶʯʝʤ ʜʦ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʭ ʩʦʨʪʽʚ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʪʠʤʫʪʴ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʨʠʥʢʫ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ: 

 

1. ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʋʢʨʘʾʥʠ ʟ ʧʠʪʘʥʴ ʙʝʟʧʝʯʥʦʩʪʽ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʟʘʭʠʩʪʫ ʩʧʦʞʠʚʘʯʽʚ. 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. URL: http://www.consumer.gov.ua 

2. ʉʘʜʽʚʥʠʮʪʚʦ: ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ / ʆ. ɺ. ʂʦʟʘʢ. ï ʂ.: ɸʛʨʘʨʥʘ ʥʘʫʢʘ, 2020. ï250 ʩ. 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. URL: https://www.agrosvit.com 

3. ʉʝʣʝʢʮʽʷ ʪʘ ʥʘʩʽʥʥʠʮʪʚʦ ʧʣʦʜʦʚʠʭ ʢʫʣʴʪʫʨ / ɺ. ɯ. ɻʨʠʱʝʥʢʦ. ï ʂ.: ʋʨʦʞʘʡ, 2019.  300 ʩ. 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. URL: https://www.urozhay.com 
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ʂʽʟʶʥ ʆʣʝʥʘ ɺʘʣʝʨʽʾʚʥʘ 

ʢʘʥʜʠʜʘʪ ʭʽʤʽʯʥʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ 

          ɯʥʩʪʠʪʫʪ ʩʦʨʙʮʽʾ ʪʘ ʧʨʦʙʣʝʤ ʝʥʜʦʝʢʦʣʦʛʽʾ ʅɸʅ ʋʢʨʘʾʥʠ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ʄɽʍɸʅʆʍɯʄɯʏʅɸ ʆɹʈʆɹʂɸ ʗʂ ʐʃʗʍ ʇɯɼɺʀʑɽʅʅʗ ʌʆʊʆɸʂʊʀɺʅʆʉʊɯ ʆʂʉʀɼʅʀʍ 

ʂʆʄʇʆɿʀʊɯɺ ZNO-WO3 ɯ ZNO-CUO ɺ ʈɽɸʂʎɯɰ ɼɽʉʊʈʋʂʎɯɰ ʄɽʊʈʆʅɯɼɸɿʆʃʋ 

 

ɸʥʦʪʘʮʽʷ. ɼʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʤʝʭʘʥʦʭʽʤʽʯʥʦʾ ʦʙʨʦʙʢʠ (ʄʍʆ) ʦʢʩʠʜʥʠʭ ʩʫʤʽʰʝʡ ZnO-WO3 ̔ 

ZnO-CuO ʥʘ ʾʭʥʽ ʬʽʟʠʢʦʭʽʤʽʯʥʽ ʪʘ ʬʦʪʦʘʢʪʘʣʽʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʇʦʢʘʟʘʥʦ, ʱʦ ʄʍʆ ʟʤʽʥʶʻ 

ʢʨʠʩʪʘʣʽʯʥʫ ʩʪʨʫʢʪʫʨʫ, ʪʝʢʩʪʫʨʥʽ ʪʘ ʬʽʟʠʯʥʽ (ɽg) ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʨʘʟʢʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʠʭʽʜʥʠʤʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʬʦʪʦʢʘʪʘʣʽʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʨʘʟʢʽʚ ʧʽʩʣʷ ʄʍʆ ʚ ʨʝʘʢʮʽʾ ʜʝʛʨʘʜʘʮʽʾʾ ʤʝʪʨʦʥʽʜʘʟʦʣʫ 

(ʄʅ) ʧʽʜ ʜʽʻʶ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʛʦ ʦʧʨʦʤʽʥʝʥʥʷ (ʋʌʆ) ʫ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʂʦʥʚʝʨʩʽʷ ʘʥʪʠʙʽʦʪʠʢʫ 

ʟʨʦʩʪʘʻ ʫ 1.01-1.2 ʨʘʟʠ, ʘ ʢʦʥʩʪʘʥʪʘ ʰʚʠʜʢʦʩʪʽ ʡʦʛʦ ʜʝʩʪʨʫʢʮʽʾ ʫ 1.36-1.6 ʨʘʟʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʝʭʘʥʦʭʽʤʽʯʥʘ ʦʙʨʦʙʢʘ, ʦʢʩʠʜʥʽ ʢʦʤʧʦʟʠʪʠ, ʤʝʪʨʦʥʽʜʘʟʦʣ. 

 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʯʘʩʪʠʥʘ ʪʘ ʨʝʟʫʣʴʪʘʪʠ. ɺʠʭʽʜʥʽ ʩʫʤʽʰʽ ZnO-WO3 ̔  ZnO-CuO ʧʨʠʛʦʪʦʚʣʝʥʽ 

ʟ ʚʽʜʧʦʚʽʜʥʠʭ ʦʢʩʠʜʽʚ ʚ ʝʢʚʽʤʦʣʷʨʥʦʤʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 1:1 ʪʘ ʧʨʦʚʝʜʝʥʘ ʾʭʥʷ ʄʍʆ ʚ ʧʣʘʥʝʪʘʨʥʦʤʫ 

ʤʣʠʥʽ çPulversitte-6è ʬʽʨʤʠ Fritsch ʧʨʠ 550 ʦʙ/ʭʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʫʣʴʦʢ ʟ ZrO2 (d=5 ʤʤ, 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʘʛʽʚ ʩʫʤʽʰʽ ʪʘ ʢʫʣʴʦʢ 1/10) ʥʘ ʧʦʚʽʪʨʽ ʚʧʨʦʜʦʚʞ 1 ʛʦʜ. ɺʠʟʥʘʯʝʥʽ ʾʭʥʽ ʬʽʟʠʢʦʭʽʤʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʌʦʪʦʢʘʪʘʣʽʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʨʘʟʢʽʚ ʜʦʩʣʽʜʞʝʥʽ ʚ ʧʨʦʮʝʩʽ ʜʝʛʨʘʜʘʮʽʾ ʄʅ ʫ ʚʦʜʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ (0,015 ʛ/ʣ), ʧʨʠ ʋʌʆ ʨʪʫʪʥʦʶ ʣʘʤʧʦʶ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ (125 ɺʪ, 5 ʛʦʜ, ʚʤʽʩʪ ʢʘʪʘʣʽʟʘʪʦʨʘ 

0,5 ʛ/ʣ).  

 ʈʝʟʫʣʴʪʘʪʠ ʩʪʨʫʢʪʫʨʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʤʧʦʟʠʪʽʚ ʧʽʩʣʷ ʄʍʆ ʧʦʢʘʟʘʣʠ ʟʥʠʞʝʥʥʷ 

ʢʨʠʩʪʘʣʽʯʥʦʩʪʽ ʬʘʟ ʟ ʤʘʡʞʝ ʧʦʚʥʦʶ ʘʤʦʨʬʽʟʘʮʽʻʶ ʦʜʥʦʛʦ ʟ ʢʦʤʧʦʥʝʥʪʽʚ (ZnO-WO3).  ɺʩʪʘʥʦʚʣʝʥʦ 

ʟʤʽʥʫ ʪʝʢʩʪʫʨʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ (ʪʘʙʣ. 1), ʟʦʢʨʝʤʘ, ʤʦʨʬʦʣʦʛʽʾ ʧʦʚʝʨʭʥʽ ʢʦʤʧʦʟʠʪʽʚ ʪʘ ʧʝʨʝʨʦʟʧʦʜʽʣ 

ʝʣʝʤʝʥʪʽʚ ʚ ʧʨʠʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ. ɿʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʨʦʟʤʽʨʫ ʯʘʩʪʠʥʦʢ ʦʢʩʠʜʽʚ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʾʭʥʴʦʾ 

ʜʠʩʧʝʨʩʥʦʩʪʽ ʚ ʟʨʘʟʢʘʭ ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʫʪʪʻʚʠʭ ʟʤʽʥ ʟʥʘʯʝʥʴ ɽg (ʪʘʙʣ.1) ʽ ʤʘʢʩʠʤʘʣʴʥʘ 

ʬʦʪʦʘʢʪʠʚʥʽʩʪʴ ʟʘʣʠʰʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ʋʌʆ. ɼʣʷ ʦʙʦʭ ʦʢʩʠʜʥʠʭ ʩʠʩʪʝʤ ʄʍʆ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ 

ʾʭʥʴʦʾ ʬʦʪʦʘʢʪʠʚʥʦʩʪʽ ʚ ʜʝʛʨʘʜʘʮʽʾ ʄʅ. ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ  ʨʝʟʫʣʴʪʘʪʽ ʄʍʆ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʽʣʴʰʘ 

ʚʟʘʻʤʦʜʽʷ ʨʽʟʥʠʭ ʦʢʩʠʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʟʤʝʥʰʝʥʥʶ ʰʚʠʜʢʦʩʪʽ ʨʝʢʦʤʙʽʥʘʮʽʾ ʝʣʝʢʪʨʦʥ 

(e
-
 ) -ʜʽʨʢʘ (h

+
) ʪʘ ʧʨʠʩʢʦʨʶʶʪʴ ʧʨʦʮʝʩ ʾʭʥʴʦʛʦ ʨʦʟʜʽʣʝʥʥʷ, ʷʢ ʥʘʩʣʽʜʦʢ, ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʬʦʪʦʘʢʪʠʚʥʽʩʪʴ ʢʘʪʘʣʽʟʘʪʦʨʽʚ. 

 

ʊʘʙʣʠʮʷ 1 

ɼʝʷʢʽ ʪʝʢʩʪʫʨʥʽ, ʬʽʟʠʯʥʽ ʪʘ ʬʦʪʦʢʘʪʘʣʽʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ZnO-WO3 ̔  ZnO-CuO ʢʦʤʧʦʟʠʪʽʚ 

ɿʨʘʟʦʢ S, ʤ
2
/ʛ R, ʥʤ ɽg, ʝɺ K d x 10

3
, ʩ

- 
G, % 

ZnO-WO3 3.8 9.0 3.45 0.91 98.0 

ZnO-WO3 ʄʍʆ 15.6 6.7 3.45 1.24 100 

ZnO-CuO 3.4 22.2 3.26 0.06 67.0 

ZnO-CuO ʄʍʆ 7.3 12.9 3.25 0.08 84.0 

 

ɺʠʩʥʦʚʢʠ. ʇʦʢʘʟʘʥʦ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʄʍʆ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʬʦʪʦʘʢʪʠʚʥʦʩʪʽ ʜʚʦʢʦʤʧʦʥʝʥʪʥʠʭ ʦʢʩʠʜʥʠʭ ʩʠʩʪʝʤ  ʚ ʧʨʦʮʝʩʽ ʟʥʝʰʢʦʜʞʝʥʥʷ ʘʥʪʠʙʽʦʪʠʢʫ. 

ɺʠʟʥʘʯʘʣʴʥʫ ʨʦʣʴ ʤʦʞʫʪʴ ʚʽʜʽʛʨʘʚʘʪʠ ʣʦʢʘʣʴʥʽ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʠʩʪʝʤʠ, ʱʦ ʟʤʝʥʰʫʻ 

ʘʥʽʛʽʣʷʮʽʶ ʟʘʨʷʜʽʚ.  
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STAN, PERSPEKTYWY I STRATEGICZNE KIERUNKI ROZWOJU PRZEMYSĞU RUD ŧELAZA 

NA UKRAINIE W WSPčĞCZESNYCH WARUNKACH GEOEKONOMICZNYCH 

 

1. Wstňp 

Sektor rud Ũelaza stanowi fundamentalny element krajowego hutnictwa Ũelaza i stali. PodbranŨa ta 

zapewnia okoğo 18% og·lnokrajowej produkcji przemysğowej oraz generuje blisko 12% wolumenu 

krajowego eksportu, peğniŃc stabilizujŃcŃ rolň w zapewnieniu rozwoju gospodarczego paŒstwa. 

Gğ·wny wolumen towarowych surowc·w rud Ũelaza generowany jest przez najwiňksze kombinaty 

g·rniczo-wzbogacajŃce, kt·re prowadzŃ eksploatacjň zğ·Ũ kwarcyt·w Ũelazistych w pojedynczych 

odkrywkach (kamienioğomach) lub ich grupach. JednoczeŜnie wskaŦniki efektywnoŜci zagospodarowania 

tych zasob·w wykazujŃ istotne r·Ũnice, co jest uwarunkowane specyfikŃ budowy g·rniczo-geologicznej 

oraz skğadem mineralnym i petrograficznym rud, kt·re bezpoŜrednio determinujŃ wyniki techniczno-

ekonomiczne wydobycia. 

Tradycyjne podejŜcia metodologiczne do rozwoju bazy surowcowej kombinat·w g·rniczo-

wzbogacajŃcych opierajŃ siň na modelach przewidywalnoŜci otoczenia makroekonomicznego. Jednak realny 

rynek surowc·w mineralnych charakteryzuje siň znacznŃ zmiennoŜciŃ (wolatylnoŜciŃ) cen i popytu. 

Funkcjonowanie w warunkach wsp·ğczesnych, niestabilnych relacji rynkowych stawia przedsiňbiorstwa 

g·rnicze w powaŨnej zaleŨnoŜci od koniunktury Ŝwiatowej, co aktualizuje potrzebň wdraŨania bardziej 

elastycznych i adaptacyjnych strategii eksploatacji zğ·Ũ. W zwiŃzku z tym transformacji ulegğy r·wnieŨ 

strategiczne cele przedsiňbiorstw, wŜr·d kt·rych kluczowe miejsce zajňğy zadania zwiŃzane z utrzymaniem 

konkurencyjnoŜci. Ta ostatnia zaleŨy bezpoŜrednio od wybranego modelu dğugoterminowego rozwoju oraz 

naukowo uzasadnionych parametr·w planu rob·t g·rniczych. Szczeg·lnego znaczenia nabierajŃ decyzje 

zarzŃdcze regulujŃce jakoŜciowe i iloŜciowe wskaŦniki wydobycia rudy, koszty operacyjne oraz poziom 

rentownoŜci, kt·re sŃ determinowane przez gğ·wne parametry odkrywek oraz wektor postňpu stopni 

roboczych (uwarunkowanie frontu eksploatacyjnego). 

W zaistniağych realiach pojawia siň pilna potrzeba operatywnego, a przede wszystkim prewencyjnego 

reagowania kompleks·w produkcyjnych na gwağtowne wahania rynkowe, na kt·re przedsiňbiorstwo nie ma 

bezpoŜredniego wpğywu, a moŨe je jedynie prognozowaĺ. Dotychczasowe zasady projektowania pozostajŃ 

zbyt konserwatywne. Wyniki analizy temporalnej pracy potňŨnych odkrywek rud Ũelaza dowodzŃ, Ũe bez 

optymalizacji koszt·w przedsiňbiorstwa nie sŃ w stanie elastycznie i terminowo dostosowywaĺ siň do 

dynamiki popytu wewnňtrznego i zewnňtrznego. WiŃŨe siň to z faktem, Ũe klasyczne metodyki planowania i 

projektowania nie zakğadajŃ moŨliwoŜci adekwatnej korekty intensywnoŜci rob·t g·rniczych w perspektywie 

dğugoterminowej. W konsekwencji realny harmonogram wydobycia wykazuje stağe odchylenia od 

wskaŦnik·w projektowych. Destrukcyjnymi skutkami tego zjawiska sŃ: systematyczne op·Ŧnienia w 

robotach nadkğadowych (zdejmoğowych), powstawanie pozaplanowych, czasowo niefunkcjonujŃcych 

ocios·w (skarp) odkrywki oraz ï co najbardziej krytyczne ï zatrzymanie postňpu stopni w obrňbie strefy 

wydobywczej, co negatywnie wpğywa na og·lnŃ zdolnoŜĺ produkcyjnŃ przedsiňbiorstwa. 
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PrzeglŃd analityczny istniejŃcej dokumentacji projektowej, praktycznych doŜwiadczeŒ w eksploatacji 

odkrywek rud Ũelaza oraz profilowych badaŒ naukowych potwierdza, Ũe efektywnoŜĺ odkrywkowego 

sposobu eksploatacji na wsp·ğczesnym etapie zaleŨy od parametr·w i algorytmu ksztağtowania stref 

roboczych gğňbokich odkrywek, zar·wno w ujňciu indywidualnym, jak i w ramach jednolitego zjednoczenia 

produkcyjnego. 

MajŃc na uwadze powyŨsze, celem niniejszych badaŒ jest kompleksowa analiza bieŨŃcego stanu rob·t 

g·rniczych w odkrywkach rud Ũelaza, ocena rozwiŃzaŒ projektowych, teoretyczno-praktycznych aspekt·w 

ustalania gğ·wnych parametr·w odkrywek oraz istniejŃcych metodyk planowania produkcji g·rniczej. 

 

2. Stan i perspektywy rozwoju przemysğu rud Ũelaza na Ukrainie we wsp·ğczesnych warunkach 

Stabilne zaopatrzenie w surowce rudy Ũelaza (ZRS) stanowi podstawowy warunek funkcjonowania i 

rozwoju kompleksu metalurgicznego. 

Ruda Ũelaza naleŨy do strategicznych rodzaj·w zasob·w mineralnych, kt·rych zğoŨa odkryto w ponad 

95 paŒstwach. Jednak zğoŨa o znaczeniu przemysğowym sŃ zlokalizowane w ograniczonej liczbie kraj·w, 

wŜr·d kt·rych znajdujŃ siň Brazylia, Australia, Chiny, Ukraina, USA, Kazachstan, Kanada, Rosja, Indie i 

Szwecja, kt·re ğŃcznie kumulujŃ 83,3% Ŝwiatowych zasob·w. Lwia czňŜĺ (ponad 68%) globalnych zapas·w 

przypada na pierwsze szeŜĺ kraj·w z tej listy. Najwiňkszymi potwierdzonymi wolumenami zasob·w 

(przekraczajŃcymi 10 mld ton) dysponujŃ Brazylia, Rosja, Ukraina, Australia i Chiny, kt·rych ğŃczny udziağ 

osiŃga 72% (okoğo 151 mld ton). 

Geograficzny rozkğad bazy surowcowej nie koreluje w peğni z regionami o maksymalnej produkcji 

metali nieŨelaznych i czarnych. Kluczowymi globalnymi eksporterami surowc·w rud Ũelaza sŃ Australia i 

Brazylia, mimo Ũe ich wğasny udziağ w Ŝwiatowym wytopie sur·wki hutniczej nie przekracza 4%. To wğaŜnie 

te kraje zaspokajajŃ potrzeby surowcowe transnarodowych korporacji metalurgicznych (rys. 1). 

 

 
Rysunek 1 ï Struktura geograficzna produkcji surowc·w rudy Ũelaza (ZRS) na Ŝwiecie w 2022 roku 

 

Ukraina skupia okoğo 16% Ŝwiatowych zğ·Ũ rudy Ũelaza, zajmujŃc pod tym wzglňdem pierwsze 

miejsce na Ŝwiecie, przy jednoczesnym plasowaniu siň na sz·stej pozycji pod wzglňdem wielkoŜci 

wydobycia oraz na czwartej ð w zakresie wskaŦnik·w eksportu surowc·w rud Ũelaza (ZRS). Krajowa baza 

mineralno-surowcowa reprezentowana jest przez 80 zğ·Ũ o ğŃcznych zasobach bilansowych przekraczajŃcych 

30 mld ton, z kt·rych obecnie eksploatowanych jest 30 obiekt·w (co stanowi 58% rozpoznanego 

potencjağu).  
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Kluczowym regionem przemysğowym jest Zagğňbie Krzyworoskie (Krywbas), kt·re koncentruje 70% 

zasob·w i zapewnia ponad 80% wydobycia surowca w kraju. W kierunku p·ğnocnym zagğňbie graniczy z 

KrzemieŒczuckim Rejonem Rud ŧelaza, kt·re wraz z perspektywicznymi obszarami obwod·w 

zaporoskiego, poğtawskiego i kirowohradzkiego tworzŃ globalnŃ prowincjň rudonoŜnŃ ĂWielki Krzywy 

R·gò.  

Potencjağ ekonomiczny Krywbasu szacowany jest na 18 mld ton. Niedob·r rud bogatych 

kompensowany jest na szerokŃ skalň przer·bkŃ kwarcyt·w Ũelazistych, kt·re mimo niŨszej poczŃtkowej 

jakoŜci charakteryzujŃ siň wysokŃ podatnoŜciŃ na wzbogacanie technologiczne.  

Na krajowym rynku surowc·w rud Ũelaza reprezentowanych jest 8 wiodŃcych przedsiňbiorstw 

g·rniczo-wzbogacajŃcych: PrAT ĂZZRKò, AT ĂKZRKò, PAT ĂSucha Bağkaò, WAT ĂPiwdGZKò, PAT 

ĂCGZKò, PrAT ĂPiwnGZKò, PAT ĂInGZKò oraz PrAT ĂPGZKò. Ponadto w strukturze PAT ĂArcelorMittal 

Krzywy R·gò znajdujŃ siň ĂNowokrzyworoski GZKò oraz ĂRudouprawlinnia im. Kirowaò (rys.2).  

 

 
Rysunek 2 ï Struktura produkcji rudy Ũelaza w przedsiňbiorstwach Ukrainy w 2022 roku 

 

Przedsiňbiorstwa tej branŨy produkujŃ szeroki asortyment wyrob·w: rudň towarowŃ, koncentrat rudy 

Ũelaza, spiek (aglomerat) oraz grudki (pelety). IstniejŃcy potencjağ produkcyjny pozwala na peğne pokrycie 

krajowego zapotrzebowania hutnictwa oraz eksport znacznych wolumen·w. Na rynku wewnňtrznym 

konsumowane jest okoğo 49% wyprodukowanych surowc·w rud Ũelaza (ZRS), podczas gdy dostawy 

eksportowe wynoszŃ w przybliŨeniu 37,7 mln ton (rys.3). Og·lna dynamika produkcji jest bezpoŜrednio 

skorelowana z potrzebami zakğad·w metalurgicznych na rynku krajowym i globalnym. 

 

 
Rysunek 3 ï Dynamika dostaw surowc·w rudy Ũelaza (ZRS)  rynek wewnňtrzny i zewnňtrzny, mln t 
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3. Dostawy ukraiŒskich przedsiňbiorstw g·rniczych na rynek wewnňtrzny 

Gğ·wnymi konsumentami wyrob·w hutniczych na Ukrainie sŃ: sektor budowlany, branŨa budowy 

maszyn, infrastruktura transportowa oraz zakğady obr·bki metali. Stan koniunktury w tych sektorach 

ksztağtuje rynek wyrob·w walcowanych i determinuje dynamikň popytu na surowce rudy Ũelaza.  

Krajowy popyt na ZRS jest w 86% lub wiňkszym stopniu zaspokajany przez dostawy rodzimych firm 

wydobywczych. Jednak stan wojenny, og·lna niestabilnoŜĺ gospodarcza i polityczna, ryzyko walutowe, 

wzrost koszt·w noŜnik·w energii, ograniczanie program·w inwestycyjnych oraz wstrzymanie budownictwa 

kapitağowego doprowadziğy do powaŨnego regresu w branŨy.  

 gdzie z powodu zatrzymania pracy szeregu kluczowych zakğad·w wolumen produkcji skurczyğ siň o 

prawie 30%. Spadek produkcji przemysğowej w 2015 roku odnotowano na poziomie 4,7%, przy czym sektor 

budowy maszyn odnotowağ regres o 13,8%, a jego eksport ð o 20,1%. Najbardziej krytyczny spadek 

eksportu miağ miejsce w segmencie maszyn transportowych (-44%), w tym szczeg·lnoŜci:  

Å eksport taboru lokomotywowego zmniejszyğ siň o 40%;  

Å przemysğ motoryzacyjny wykazağ spadek o 34%;  

Å przemysğ lotniczy skurczyğ siň o 67%;  

Å przemysğ stoczniowy odnotowağ spadek o 45%.  

W strukturze geograficznej eksportu przemysğu budowy maszyn okoğo 20% zorientowane jest na kraje 

UE, podczas gdy przed wojnŃ ponad dwie trzecie (do 69%) przypadağo na kraje WNP (w tym ponad poğowa 

dostaw realizowana byğa do Federacji Rosyjskiej).  

Spadek w segmencie budowlanych konstrukcji metalowych w 2015 roku wyni·sğ okoğo 29%. W 

sektorze nieruchomoŜci komercyjnych i niemieszkalnych wolumen rob·t zmniejszyğ siň o 40%, a w 

budownictwie inŨynieryjnym ð o 25%.  

Dodatkowym czynnikiem ograniczajŃcym eksport ukraiŒskiej stali stağo siň aktywne oddawanie do 

eksploatacji nowoczesnych, zaawansowanych technologicznie mocy produkcyjnych za granicŃ, co 

zmniejszyğo zapotrzebowanie na ukraiŒskie wyroby walcowane ze wzglňdu na ich ograniczony asortyment 

oraz parametry jakoŜciowe.  

W rezultacie w latach 2013ï2024 obserwowano stabilny trend spadkowy w zakresie krajowych 

dostaw ZRS. W szczeg·lnoŜci w 2018 roku na rynek wewnňtrzny dostarczono 36,7 mln ton surowca, co 

stanowi wynik o 12,3 mln ton (lub o 25,2%) niŨszy w por·wnaniu z wskaŦnikami z 2013 roku.  

 

4. Eksport surowc·w rud Ũelaza 

Ukraina stopniowo traci swoje pozycje na globalnym rynku wyrob·w hutniczych. Gğ·wnymi 

przyczynami tego stanu rzeczy sŃ:  

Å Rozw·j wğasnej produkcji metalurgicznej w krajach Bliskiego Wschodu i Azji Centralnej, czemu 

towarzyszy zaostrzenie protekcjonistycznych barier celnych.  

Å Zacofanie technologiczne rodzimych przedsiňbiorstw, co negatywnie wpğywa na koszty wğasne 

produkcji (koszt wytworzenia).  

Å Spadek wykorzystania mocy produkcyjnych oraz cağkowite zatrzymanie niekt·rych zakğad·w z 

powodu dziağaŒ wojennych, poczŃwszy od 2014 roku, co obniŨa wiarygodnoŜĺ Ukrainy jako dostawcy w 

oczach kontrahent·w.  

Kluczowym graczem determinujŃcym parametry cenowe oraz popyt na Ŝwiatowym rynku surowc·w 

rud Ũelaza (ZRS) pozostajŃ Chiny. Znaczenie rynku ChiŒskiej Republiki Ludowej (ChRL) dla ukraiŒskich 

kombinat·w g·rniczo-wzbogacajŃcych wzrosğo na tle spadku popytu na tradycyjnym dla Ukrainy rynku 

Europy Wschodniej (rys. 4). To wğaŜnie wzrost konsumpcji ze strony Chin zapewniğ zwiňkszenie 

ukraiŒskiego eksportu rudy w latach 2008ï2015.  
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Rysunek 4 ï Struktura geograficzna ukraiŒskiego eksportu w 2021 roku 

 

Jednak od 2016 roku obserwuje siň spadek ukraiŒskiego eksportu surowc·w rud Ũelaza (ZRS) o 18% 

(czyli o 7,8 mln ton). Byğo to spowodowane spadkiem cen Ŝwiatowych w pierwszej poğowie 2016 roku, 

przez co dostawy na odlegğy logistycznie rynek chiŒski stağy siň mniej opğacalne niŨ sprzedaŨ w kraju.  

Odnotowuje siň r·wnieŨ dğugoterminowy trend spadkowy wartoŜci surowca. W por·wnaniu z 

historycznym maksimum z 2011 roku (191,7 USD za tonň), cena spadğa o prawie 58%, osiŃgajŃc poziom 

110,25 USD w 2024 roku (rys. 5). W przypadku powrotu notowaŒ cenowych do krytycznego poziomu 55 

USD (jak w 2015 roku), ukraiŒskie przedsiňbiorstwa ryzykujŃ cağkowitŃ utratň konkurencyjnoŜci na rzecz 

dostawc·w z Australii i Brazylii (rys. 6). Wynika to nie tylko z czynnika koszt·w wğasnych, ale takŨe z 

wyŨszych parametr·w jakoŜciowych (zawartoŜci Ũelaza) rudy australijskiej i brazylijskiej w por·wnaniu z 

koncentratem krajowym (rys.7). Na rynku chiŒskim wymienione kraje nadal umacniajŃ swojŃ obecnoŜĺ, 

wypierajŃc innych graczy (rys. 8) 

 
Rysunek 5 ï Dynamika cen surowc·w rudy Ũelaza (ZRS) w USD 
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Rysunek 6 ï Struktura geograficzna Ŝwiatowego eksportu surowc·w rudy Ũelaza (ZRS) w 2021 roku 

 

 
Rysunek 7 ï średnia zawartoŜĺ Ũelaza w rudzie w poszczeg·lnych krajach, % 
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Rysunek 8 ï Geografia importu rudy Ũelaza w Chinach w 2021 roku 

 

Ponadto ukraiŒscy producenci utracili chiŒski rynek zbytu wyrob·w walcowanych ze wzglňdu 

nagwağtowny rozw·j tamtejszych mocy stalowniczych. PrzeksztağcajŃc siň z importera w najwiňkszego 

eksportera, ChRL w latach 2003ï2021 zwiňkszyğa eksport metalu 7,5-krotnie (do 62,3 mln ton). Obecnie 

ukraiŒska obecnoŜĺ w Chinach ogranicza siň wyğŃcznie do dostaw surowc·w rudy Ũelaza. Z kolei Ŝwiatowi 

dostawcy wyrob·w walcowanych, wyparci z rynku chiŒskiego, zaczňli aktywnie konkurowaĺ z ukraiŒskimi 

metalurgami na rynkach Bliskiego Wschodu, Europy oraz WNP.  

JednoczeŜnie Ŝwiatowi liderzy (Vale, BHP, Rio Tinto, Anglo American, Fortescue Metals) zwiňkszyli 

wydobycie ZRS o 20%, podczas gdy wzrost popytu wyni·sğ zaledwie 10-15% (tabela 1.1). Nawet w 

warunkach ujemnego bilansu popytu i podaŨy, w latach 2017ï2018 oddano do eksploatacji nowe moce 

produkcyjne w ramach dğugoterminowych projekt·w inwestycyjnych, co stwarza przesğanki do dalszej presji 

cenowej.  

Tabela 1.1 

Skalowe projekty miňdzynarodowe w zakresie wydobycia ZRS 

Producent Nazwa projektu, 

kraj  

Przyrost 

surowc·w rudy 

Ũelaza (ZRS), mln 

t 

Rok oddania do 

eksploatacji 

Rok osiŃgniňcia 

maksymalnej 

wydajnoŜci 

Vale 
Caraj§s Serra Sul 

S11D, Brazylia 
90 

Oddano do 

eksploatacji 

2018 rok 

Rio Tinto 

Kopalnie West 

Angelas, 

Nammuldi, 

Yandicoogina i 

Brockman, 

Australia 

40 

Oddano do 

eksploatacji 

2018 rok 

BHP 

Jimblebar mining 

hub i dalsze 

usprawnienia, 

Australia 

29 

Oddano do 

eksploatacji 

2018 rok 

Fortescue 
Iron Bridge, 

Australia 
8,5 

SierpieŒ 2017 2018 rok 

Hancock 

Prospecting 

Roy Hill, Australia 
55 

Oddano do 

eksploatacji 

2018 rok 

Anglo American 
Minas-Rio, 

Brazylia 
17,3 

Oddano do 

eksploatacji 

2017 rok 
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5. Wnioski 
UkraiŒski przemysğ rudy Ũelaza znalazğ siň w gğňbokim kryzysie, co aktualizuje potrzebň rewizji 

strategicznych podejŜĺ do jego dalszego funkcjonowania. Stosunkowo niska jakoŜĺ krajowego koncentratu, 

na tle spadku cen oraz wzrostu koszt·w transportu i noŜnik·w energii, istotnie osğabia pozycjň ukraiŒskich 

firm. Gğ·wnym wektorem staje siň optymalizacja koszt·w oraz reorientacja na rynki o korzystnej logistyce, 

w szczeg·lnoŜci na rynek wewnňtrzny i europejski. 

Rozw·j rynku wewnňtrznego bňdzie bezpoŜrednio zaleŨağ od tempa odbudowy przemysğu 

budowlanego, maszynowego oraz og·lnej powojennej rekonstrukcji infrastruktury. 

W warunkach globalnych, wysokodynamicznych zmian w otoczeniu ekonomicznym i 

geopolitycznym, stabilna praca kombinat·w g·rniczo-hutniczych (GZK) jest w peğni uwarunkowana 

wdraŨaniem system·w adaptacyjnego zarzŃdzania wydajnoŜciŃ kopalŒ odkrywkowych, zgodnie z 

aktualnymi wahaniami popytu rynkowego oraz wymaganiami dotyczŃcymi jakoŜci surowc·w. 
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POWER ENGINEERING AND POWER 

MACHINE ENGINEERING 

ʋɼʂ 697:662.99 

 

ʇʝʪʨʘʰ ɺʽʪʘʣʽʡ ɼʝʤô̫ ʥʦʚʠʯ 

ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ,  

ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʪʝʧʣʦʛʘʟʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʚʝʥʪʠʣʷʮʽʾ 

ɹʘʨʠh ʝʚ ɺʽʪʘʣʽʡ ʇʘʚʣʦʚʠʯ 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʢʪʦʨʘʥʪ  

ɹʘʣʴʞʠʢ ʄʘʢʩʠʤ ɯʚʘʥʦʚʠʯ 

ɿʽʥʯʝʥʢʦ ɸʥʜʨʽʡ ʉʝʨʛʽʡʦʚʠʯ 

ʤʘʛʽʩʪʨʘʥʪʠ  

ʆʜʝʩʴʢʘ ʜʝʨʞʘʚʥʘ ʘʢʘʜʝʤʽʷ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠ 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ʂʆʅʎɽʇʊʋɸʃʔʅɯ ɺɸʈɯɸʅʊʀ ʋʉʊʈʆʖ ʊɸ ɿɸɺɼɸʅʅʗ ɺɼʆʉʂʆʅɸʃɽʅʅʗ 

ʂʆʄɹɯʅʆɺɸʅʆɻʆ ʊɽʇʃʆʇʆʉʊɸʏɸʅʅʗ ɿ ɼɺʆʊɽʄʇɽʈɸʊʋʈʅʆʖ ɻɽʅɽʈɸʎɯɭʖ 

ʊɽʇʃʆʊʀ ʅɸ ʆʉʅʆɺɯ ʇɸʈʆʂʆʄʇʈɽʉɯʁʅʀʍ ɸɻʈɽɻɸʊɯɺ ʊɸ ɺʆɼʆɻʈɯʁʅʀʍ ʂʆʊʃɯɺ 

 

ɸʥʦʪʘʮʽʷ. ɸʚʪʦʨʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʢʦʥʮʝʧʮʽʷ ʫʩʪʨʦʶ ʩʠʩʪʝʤʠ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ 

ʟ ʜʚʦʪʝʤʧʝʨʘʪʫʨʥʦʶ ʛʝʥʝʨʘʮʽʻʶ ʪʝʧʣʦʪʠ ʥʘ ʦʩʥʦʚʽ ʧʘʨʦʢʦʤʧʨʝʩʽʡʥʠʭ ʘʛʨʝʛʘʪʽʚ ʪʘ ʚʦʜʦʛʨʽʡʥʠʭ ʢʦʪʣʽʚ. 

ɿʘʟʥʘʯʝʥʠʡ ʧʽʜʭʽʜ ʨʝʘʣʽʟʘʮʽʾ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʊʅʋ ʧʝʨʝʜʙʘʯʘʻ ʽʥʪʝʛʨʘʮʽʶ ʪʝʧʣʦʚʠʭ 

ʥʘʩʦʩʽʚ ʪʘ ʚʦʜʦʛʨʽʡʥʠʤʠ ʢʦʪʣʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʥʝʨʛʽʾ ʥʠʟʴʢʦʧʦʪʝʥʮʽʡʥʠʭ ʜʞʝʨʝʣ (ʚʽʜʧʨʘʮʴʦʚʘʥʠʡ 

ʪʝʧʣʦʥʦʩʽʡ ʪʝʧʣʦʚʠʭ ʤʝʨʝʞ, ʭʦʣʦʜʥʘ ʚʦʜʘ, ʚʽʜʭʽʜʥʽ ʛʘʟʠ). ʉʭʝʤʠ ʥʘ ʟʘʟʥʘʯʝʥʽʡ ʦʩʥʦʚʽ ʤʦʞʫʪʴ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʚ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʙʫʜʽʚʣʷʭ, ʜʝ ʧʦʪʨʽʙʥʦ ʦʜʥʦʯʘʩʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʪʝʧʣʦʪʦʶ 

ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʫ ʪʘ ʩʝʨʝʜʥʴʦʪʝʤʧʝʨʘʪʫʨʥʫ ʩʢʣʘʜʦʚʽ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʤʙʽʥʦʚʘʥʝ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ, ʜʚʦʪʝʤʧʝʨʘʪʫʨʥʘ ʛʝʥʝʨʘʮʽʷ ʪʝʧʣʦʪʠ, 

ʧʘʨʦʢʦʤʧʨʝʩʽʡʥʽ ʘʛʨʝʛʘʪʠ, ʚʦʜʦʛʨʽʡʥʠʡ ʢʦʪʝʣ. 

 

ɺ ʫʤʦʚʘʭ ʟʨʦʩʪʘʥʥʷ ʚʠʤʦʛ ʜʦ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʩʠʩʪʝʤ 

ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʦʩʦʙʣʠʚʫ ʘʢʪʫʘʣʴʥʦʩʪʴ ʥʘʙʫʚʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʛʨʘʮʽʡʥʠʭ ʨʽʰʝʥʴ, ʷʢʽ ʧʦʻʜʥʫʶʪʴ 

ʪʨʘʜʠʮʽʡʥʽ ʪʝʧʣʦʛʝʥʝʨʘʪʦʨʠ ʪʘ ʧʘʨʦʢʦʤʧʨʝʩʽʡʥʽ ʪʝʧʣʦʚʽ ʥʘʩʦʩʠ (ʊʅʋ) [1ï3]. ʉʫʯʘʩʥʽ ʩʠʩʪʝʤʠ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʪʘ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʘʙʦʥʝʥʪʩʴʢʠʭ 

ʩʧʦʞʠʚʘʯʽʚ ʟ ʨʽʟʥʠʤʠ ʪʝʤʧʝʨʘʪʫʨʥʠʤʠ ʨʽʚʥʷʤʠ: ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʝ ʛʘʨʷʯʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ (ɻɺ) ʧʨʠ 

55ï60 ÁC ʪʘ ʩʝʨʝʜʥʴʦʪʝʤʧʝʨʘʪʫʨʥʝ ʦʧʘʣʝʥʥʷ ʧʨʠ 40ï50 ÁC [4, 5]. ʊʨʘʜʠʮʽʡʥʽ ʦʜʥʦʢʦʥʪʫʨʥʽ 

ʪʝʧʣʦʥʘʩʦʩʥʽ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʝʥʝʨʘʮʽʶ ʪʝʧʣʦʪʠ ʧʨʠ ʻʜʠʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʢʦʥʜʝʥʩʘʮʽʾ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʜʤʽʨʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʪʠʩʢʫ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʽʜ ʯʘʩ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ ʩʧʦʞʠʚʘʯʽʚ [6, 7]. ɿʘʟʥʘʯʝʥʝ ʟʥʠʞʫʻ ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʪʚʦʨʝʥʥʷ 

(COP) ʪʘ ʟʙʽʣʴʰʫʻ ʝʢʩʝʨʛʝʪʠʯʥʽ ʚʪʨʘʪʠ ʚ ʮʠʢʣʽ.  

ʂʦʥʮʝʧʮʽʷ ʨʽʟʥʦʪʝʤʧʝʨʘʪʫʨʥʦʾ ʛʝʥʝʨʘʮʽʾ ʪʝʧʣʦʪʠ ʚ ʻʜʠʥʦʤʫ ʮʠʢʣʽ ʊʅʋ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ 

ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ. ɸʚʪʦʨʘʤʠ [8, 9] ʜʦʩʣʽʜʞʝʥʦ ʢʘʩʢʘʜʥʽ ʩʠʩʪʝʤʠ ʪʝʧʣʦʚʠʭ ʥʘʩʦʩʽʚ ʜʣʷ ʦʜʥʦʯʘʩʥʦʛʦ 

ʛʝʥʝʨʘʮʽʾ ʪʝʧʣʦʪʠ ʧʨʠ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʽʚʥʷʭ. ʇʦʢʘʟʘʥʦ, ʱʦ ʨʦʟʜʽʣʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʪʦʢʽʚ 

ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʩʝʟʦʥʥʠʡ COP ʥʘ 15ï25 % ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʩʭʝʤʘʤʠ. ɺ ʧʨʘʮʷʭ [10, 11] 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʠʩʪʝʤʠ ʟ ʧʦʩʣʽʜʦʚʥʠʤ ʨʦʟʪʘʰʫʚʘʥʥʷʤ ʢʦʥʜʝʥʩʘʪʦʨʽʚ, ʜʝ ʨʦʙʦʯʝ ʪʽʣʦ ʧʦʩʣʽʜʦʚʥʦ 

ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʫ ʜʚʦʭ ʪʝʧʣʦʦʙʤʽʥʥʠʢʘʭ ʧʨʠ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʪʝʧʣʦʥʦʩʽʾʚ. ʅʝʜʦʣʽʢʦʤ ʪʘʢʠʭ ʩʭʝʤ ʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʪʨʠʤʘʥʥʷ ʻʜʠʥʦʛʦ ʪʠʩʢʫ ʢʦʥʜʝʥʩʘʮʽʾ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʤʘʢʩʠʤʘʣʴʥʦ ʥʝʦʙʭʽʜʥʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ, ʱʦ ʦʙʤʝʞʫʻ ʝʥʝʨʛʝʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ. ʉʠʩʪʝʤʠ ʟ ʧʘʨʘʣʝʣʴʥʠʤ ʧʽʜʢʣʶʯʝʥʥʷʤ 

ʢʦʥʜʝʥʩʘʪʦʨʽʚ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷʤ ʪʠʩʢʫ ʚ ʢʦʞʥʦʤʫ ʢʦʥʪʫʨʽ ʨʦʟʛʣʷʥʫʪʦ ʚ [12, 13]. ɸʚʪʦʨʠ ʚʽʜʟʥʘʯʘʶʪʴ 

ʩʢʣʘʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʽʜʨʘʚʣʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ 

ʨʝʛʫʣʷʪʦʨʽʚ ʪʠʩʢʫ. ʈʘʟʦʤ ʟ ʪʠʤ, ʪʘʢʽ ʨʽʰʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʥʘʙʣʠʟʠʪʠ ʨʝʘʣʴʥʠʡ ʮʠʢʣ ʜʦ ʪʝʦʨʝʪʠʯʥʦʛʦ 

ʮʠʢʣʫ ʃʦʨʝʥʮʘ ʟʘ ʨʘʭʫʥʦʢ ʩʪʫʧʽʥʯʘʩʪʦʛʦ ʚʽʜʚʝʜʝʥʥʷ ʪʝʧʣʦʪʠ [14]. 



48 

 

ʂʦʤʙʽʥʦʚʘʥʝ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʊʅʋ ʧʝʨʝʜʙʘʯʘʻ ʽʥʪʝʛʨʘʮʽʶ ʪʝʧʣʦʚʠʭ ʥʘʩʦʩʽʚ ʟ 

ʚʦʜʦʛʨʽʡʥʠʤʠ ʢʦʪʣʘʤʠ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʠʟʴʢʦʧʦʪʝʥʮʽʡʥʠʭ ʜʞʝʨʝʣ (ʚʽʜʧʨʘʮʴʦʚʘʥʠʡ 

ʪʝʧʣʦʥʦʩʽʡ ʪʝʧʣʦʚʠʭ ʤʝʨʝʞ, ʩʪʽʯʥʽ ʚʦʜʠ, ʚʽʜʧʨʘʮʴʦʚʘʥʽ ʛʘʟʠ), ʷʢʽ ʨʦʟʛʣʷʥʫʪʦ ʚ ʧʨʘʮʷʭ [31ï34]. 

ʇʦʢʘʟʘʥʦ, ʱʦ ʜʦʦʭʦʣʦʜʞʝʥʥʷ ʟʚʦʨʦʪʥʦʛʦ ʪʝʧʣʦʥʦʩʽʷ ʟ 70 ÁC ʜʦ 20ï30 ÁC ʫ ʚʠʧʘʨʥʠʢʫ ʊʅʋ ʜʦʟʚʦʣʷʻ 

ʟʙʽʣʴʰʠʪʠ ʜʦʩʪʫʧʥʫ ʧʦʪʫʞʥʽʩʪʴ ʪʝʧʣʦʚʦʾ ʤʝʨʝʞʽ ʥʘ 15ï30 % ʙʝʟ ʤʦʜʝʨʥʽʟʘʮʽʾ ʤʘʛʽʩʪʨʘʣʝʡ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʊʅʋ ʜʣʷ ʫʪʠʣʽʟʘʮʽʾ ʪʝʧʣʦʪʠ ʚʽʜʭʽʜʥʠʭ ʛʘʟʽʚ ʢʦʪʝʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ ʜʦʩʣʽʜʞʝʥʦ ʚ [35, 36]. 

ɻʣʠʙʦʢʝ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʟʛʦʨʘʥʥʷ ʥʠʞʯʝ ʪʦʯʢʠ ʨʦʩʠ ʚʦʜʷʥʦʾ ʧʘʨʠ (55ï60 ÁC ʜʣʷ ʧʨʠʨʦʜʥʦʛʦ 

ʛʘʟʫ) ʟʘʙʝʟʧʝʯʫʻ ʜʦʜʘʪʢʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʭʦʚʘʥʦʾ ʪʝʧʣʦʪʠ ʢʦʥʜʝʥʩʘʮʽʾ, ʧʽʜʚʠʱʫʶʯʠ ʟʘʛʘʣʴʥʠʡ 

ʂʂɼ ʢʦʪʣʘ ʜʦ 105ï108 % (ʟʘ ʥʠʞʯʦʶ ʪʝʧʣʦʪʦʶ ʟʛʦʨʷʥʥʷ). ʋ ʧʨʘʮʷʭ [41ï44] ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʜʚʦʩʪʫʧʝʥʝʚʽ ʩʭʝʤʠ ʟ ʝʢʦʥʦʤʘʡʟʝʨʦʤ (flash tank) ʪʘ ʧʨʦʤʽʞʥʠʤ ʥʘʜʭʦʜʞʝʥʥʷʤ ʧʘʨʠ ʚ ʢʦʤʧʨʝʩʦʨ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʝʥʝʨʛʝʪʠʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʮʠʢʣʫ ʚʥʘʩʣʽʜʦʢ ʟʥʠʞʝʥʥʷ ʨʦʙʦʪʠ 

ʩʪʠʩʥʝʥʥʷ ʥʘ  

15ï17% ʟʘ ʨʘʭʫʥʦʢ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʤʽʞʥʦʛʦ ʪʠʩʢʫ [42, 44] ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʛʥʽʪʘʥʥʷ 

ʢʦʤʧʨʝʩʦʨʘ ʥʘ 3ï5 ÁC, ʱʦ ʨʦʟʰʠʨʶʻ ʨʦʙʦʯʠʡ ʜʽʘʧʘʟʦʥ [42] ʪʘ ʟʙʽʣʴʰʫʻ ʭʦʣʦʜʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘ 10ï

13% ʚʥʘʩʣʽʜʦʢ ʜʦʜʘʪʢʦʚʦʛʦ ʧʝʨʝʦʭʦʣʦʜʞʝʥʥʷ ʨʦʙʦʯʦʛʦ ʪʽʣʘʧʝʨʝʜ ʚʠʧʘʨʥʠʢʦʤ [41, 42]. ʆʜʥʘʢ 

ʧʨʘʢʪʠʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʩʭʝʤ ʟ ʝʢʦʥʦʤʘʡʟʝʨʦʤ ʧʦʚô̫ ʟʘʥʘ ʟ ʪʘʢʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ, ʷʢ ʢʦʥʩʪʨʫʢʪʠʚʥʘ 

ʩʢʣʘʜʥʽʩʪʴ (ʧʦʪʨʽʙʝʥ ʜʦʜʘʪʢʦʚʠʡ ʧʨʠʩʪʨʽʡ: flash tank ʘʙʦ ʧʣʘʩʪʠʥʯʘʩʪʠʡ ʪʝʧʣʦʦʙʤʽʥʥʠʢ) ʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʘʧʽʨʥʦ-ʨʝʛʫʣʶʶʯʦʾ ʘʨʤʘʪʫʨʠ ʪʘ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʨʦʤʽʞʥʦʛʦ ʪʠʩʢʫ 

[42, 43]. ʊʘʢʦʞ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʪʨʫʜʥʦʱʽ ʟ ʥʘʣʘʰʪʫʚʘʥʥʷʤ: ʤʘʩʦʚʽ ʚʠʪʨʘʪʠ ʨʦʙʦʯʦʛʦ ʪʽʣʘ ʯʝʨʝʟ ʧʝʨʰʠʡ 

ʽ ʜʨʫʛʠʡ ʩʪʫʧʝʥʽ ʢʦʤʧʨʝʩʦʨʘ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ (ʥʘ 20ï30 %), ʱʦ ʚʠʤʘʛʘʻ ʪʦʯʥʦʛʦ ʫʟʛʦʜʞʝʥʥʷ 

ʚʠʪʨʘʪ ʧʘʨʦʚʦʾ ʪʘ ʨʽʜʢʦʾ ʬʘʟ [43, 44]; ʚʪʨʘʪʠ ʪʠʩʢʫ ʚ ʤʽʞʩʪʫʧʽʥʯʘʩʪʽʡ ʣʽʥʽʾ ʟʥʠʞʫʶʪʴ ʦʯʽʢʫʚʘʥʫ 

ʝʢʦʥʦʤʽʶ ʝʥʝʨʛʽʾ ʥʘ 2ï4 % [44] ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʢʘʧʽʪʘʣʴʥʠʭ ʚʠʪʨʘʪ ʥʘ 15ï25 % ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ [42]. 

ʈʝʛʝʥʝʨʘʪʠʚʥʽ ʮʠʢʣʠ ʪʝʧʣʦʚʠʭ ʥʘʩʦʩʽʚ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʝʧʣʦʦʙʤʽʥʫ 

(ʨʝʛʝʥʝʨʘʮʽʾ) ʫ ʧʘʨʦʢʦʤʧʨʝʩʽʡʥʠʭ ʮʠʢʣʘʭ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ [15ï17]. 

ɺ ʢʣʘʩʠʯʥʠʭ ʩʭʝʤʘʭ ʨʝʛʝʥʝʨʘʪʠʚʥʠʡ ʪʝʧʣʦʦʙʤʽʥʥʠʢ (ʈʊʆ) ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʦʭʦʣʦʜʞʝʥʥʷ ʨʽʜʢʦʛʦ 

ʨʦʙʦʯʦʛʦ ʪʽʣʘ ʧʝʨʝʜ ʜʨʦʩʝʣʶʚʘʥʥʷʤ ʪʘ ʧʝʨʝʛʨʽʚ ʧʘʨʠ ʥʘ ʚʩʤʦʢʪʫʚʘʥʥʽ ʢʦʤʧʨʝʩʦʨʘ, ʱʦ ʟʙʽʣʴʰʫʻ 

ʭʦʣʦʜʦʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʠʧʘʨʥʠʢʘ. ʆʜʥʘʢ ʚ ʩʠʩʪʝʤʘʭ ʟ ʨʦʟʜʽʣʴʥʦʶ ʢʦʥʜʝʥʩʘʮʽʻʶ ʧʨʠ ʨʽʟʥʠʭ ʪʠʩʢʘʭ ʥʘ 

ʚʭʦʜʽ ʚ ʈʊʆ ʤʦʞʝ ʫʪʚʦʨʶʚʘʪʠʩʷ ʜʚʦʬʘʟʥʘ ʩʫʤʽʰ ʚʥʘʩʣʽʜʦʢ ʜʨʦʩʝʣʶʚʘʥʥʷ ʯʘʩʪʠʥʠ ʧʦʪʦʢʫ [18]. ʎʝ 

ʩʪʚʦʨʶʻ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʢʦʥʜʝʥʩʘʮʽʾ ʧʘʨʦʚʦʾ ʢʦʤʧʦʥʝʥʪʠ ʪʘ ʚʥʫʪʨʽʰʥʴʦʾ ʨʝʢʫʧʝʨʘʮʽʾ ʝʢʩʝʨʛʽʾ, ʱʦ 

ʧʨʠʥʮʠʧʦʚʦ ʚʽʜʨʽʟʥʷʻ ʪʘʢʽ ʮʠʢʣʠ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ. 

ɺʠʙʽʨ ʨʦʙʦʯʠʭ ʪʽʣ ʊʅʋ ʚ ʩʠʩʪʝʤʘʭ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʢʦʥʜʝʥʩʘʮʽʾ 55ï60 ÁC ʻ 

ʢʨʠʪʠʯʥʠʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʡʥʷʪʥʠʭ ʪʠʩʢʫ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʮʠʢʣʽ [19ï21], ʧʦʪʝʥʮʽʘʣʫ 

ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʽʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʂʽʛʘʣʽʡʩʴʢʦʾ ʧʦʧʨʘʚʢʠ ʜʦ ʄʦʥʨʝʘʣʴʩʴʢʦʛʦ ʧʨʦʪʦʢʦʣʫ [23], 

ʛʦʨʶʯʦʩʪʽ ʟʘ ISO 817.  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʨʦʙʽʪ, ʧʨʠʩʚʷʯʝʥʠʭ ʪʝʧʣʦʥʘʩʦʩʥʠʤ ʩʠʩʪʝʤʘʤ, ʧʠʪʘʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʘʨʦʢʦʤʧʨʝʩʽʡʥʦʛʦ ʮʠʢʣʫ ʜʣʷ ʦʜʥʦʯʘʩʥʦʾ ʛʝʥʝʨʘʮʽʾ ʪʝʧʣʦʪʠ ʧʨʠ ʨʽʟʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʽʚʥʷʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʪʝʛʨʦʚʘʥʦʾ ʝʥʝʨʛʽʾ ʜʝʢʽʣʴʢʦʭ ʥʠʟʴʢʦʧʦʪʝʥʮʽʡʥʠʭ ʜʞʝʨʝʣ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʤ. 

ʋ ʮʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʢʦʥʮʝʧʮʽʷ ʚʘʨʽʘʪʠʚʥʦʛʦ ʧʨʠʩʪʨʦʶ ʩʠʩʪʝʤʠ ʢʦʤʙʽʥʦʚʘʥʦʛʦ 

ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʜʚʦʪʝʤʧʝʨʘʪʫʨʥʦʾ ʛʝʥʝʨʘʮʽʾ ʪʝʧʣʦʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʨʦʢʦʤʧʨʝʩʽʡʥʠʭ 

ʘʛʨʝʛʘʪʽʚ ʪʘ ʚʦʜʦʛʨʽʡʥʠʭ ʢʦʪʣʽʚ. ʋ ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ ʩʠʩʪʝʤʽ (ʨʠʩ. 1) [2] ʧʝʨʝʜʙʘʯʝʥʦ ʜʚʘ ʢʦʥʪʫʨʠ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʽʟʥʦʪʝʤʧʝʨʘʪʫʨʥʽ ʪʝʧʣʦʚʽ ʧʦʪʦʢʠ. ɿʘʟʥʘʯʝʥʽ ʩʭʝʤʠ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʚ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʙʫʜʽʚʣʷʭ, ʜʝ ʧʦʪʨʽʙʥʦ ʦʜʥʦʯʘʩʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʪʝʧʣʦʪʦʶ, ʥʘʧʨʠʢʣʘʜ, ʜʚʽ ʨʽʟʥʽ ʟʘ 

ʧʦʪʝʥʮʽʘʣʦʤ ʧʦʪʨʝʙʠ: ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʫ (ɻɺʇ) ʪʘ ʩʝʨʝʜʥʴʦʪʝʤʧʝʨʘʪʫʨʥʫ (ʦʧʘʣʝʥʥʷ). ʊʘʢʠʤ ʯʠʥʦʤ, 

ʧʝʨʝʭʽʜ ʜʦ ʜʚʦʭ ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʢʦʥʜʝʥʩʘʮʽʾ ʚ ʦʜʥʽʡ ʩʠʩʪʝʤʽ ð ʮʝ ʚʘʞʣʠʚʠʡ ʰʣʷʭ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʾʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ.  

ʆʩʥʦʚʥʘ ʽʜʝʷ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʛʦ ʢʦʤʙʽʥʦʚʘʥʦʛʦ 

ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʮʠʚʽʣʴʥʠʭ ʙʫʜʽʚʝʣʴ ʪʘ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʨʦʢʦʤʧʨʝʩʽʡʥʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʽʥʪʝʛʨʦʚʘʥʦʾ ʪʝʧʣʦʪʠ ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʥʠʟʴʢʦʧʦʪʝʥʮʽʡʥʠʭ ʜʞʝʨʝʣ, ʥʘʧʨʠʢʣʘʜ: 

Å ʚʽʜʧʨʘʮʴʦʚʘʥʠʡ ʪʝʧʣʦʥʦʩʽʡ ʽʟ ʟʚʦʨʦʪʥʦʾ ʤʘʛʽʩʪʨʘʣʽ ʪʝʧʣʦʚʦʾ ʤʝʨʝʞʽ (ʪʝʤʧʝʨʘʪʫʨʘ Ò 70 ÁC); 

Å ʚʠʭʽʜʥʘ ʭʦʣʦʜʥʘ ʚʦʜʘ ʢʦʤʫʥʘʣʴʥʦ-ʧʦʙʫʪʦʚʦʛʦ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ (ʪʝʤʧʝʨʘʪʫʨʘ 5ï

20 ÁC); 

Å ʚʽʜʧʨʘʮʴʦʚʘʥʽ ʛʘʟʠ ʧʽʩʣʷ ʪʝʧʣʦʛʝʥʝʨʘʪʦʨʘ (ʪʝʤʧʝʨʘʪʫʨʘ 100ï150 ÁC). 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʚʠʥʠʢʘʻ ʧʨʠ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʦʙô̒ ʢʪʽʚ ʟ ʨʽʟʥʦʨʽʜʥʠʤʠ ʩʧʦʞʠʚʘʯʘʤʠ: ʣʘʟʥʴʦʚʦ-ʧʨʘʣʴʥʽ ʢʦʤʙʽʥʘʪʠ, 
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ʧʣʘʚʘʣʴʥʽ ʙʘʩʝʡʥʠ, ʧʽʜʧʨʠʻʤʩʪʚʘ ʛʨʦʤʘʜʩʴʢʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, ʚʠʨʦʙʥʠʮʪʚʘ ʙʝʪʦʥʥʠʭ ʨʦʟʯʠʥʽʚ ʪʘ 

ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʧʝʨʝʨʦʙʥʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʽʥ. 

ʊʝʭʥʽʯʥʦ ʮʝ ʚʝʣʴʤʠ ʚʘʞʣʠʚʝ ʟʘʚʜʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʚ ʢʣʘʩʠʯʥʦʤʫ ʮʠʢʣʽ ʪʠʩʢ ʢʦʥʜʝʥʩʘʮʽʾ ʚ ʫʩʴʦʤʫ 

ʢʦʥʪʫʨʽ ʦʜʥʘʢʦʚʠʡ.  

ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʙʫʜʦʚʠ ʪʝʧʣʦʥʘʩʦʩʥʦʾ ʩʠʩʪʝʤʠ ʚʢʣʶʯʘʻ: 

Å ʢʦʤʧʨʝʩʦʨʥʠʡ ʙʣʦʢ, ʷʢʠʡ ʻ ʩʧʽʣʴʥʠʤ ʜʣʷ ʦʙʦʭ ʢʦʥʪʫʨʽʚ. ʧʘʨʘʣʝʣʴʥʽ ʢʦʥʜʝʥʩʘʪʦʨʠ: 

Å ʢʦʥʜʝʥʩʘʪʦʨ (ˉ1) ʜʣʷ ɻɺ ʧʨʘʮʶʻ ʧʨʠ ʚʠʱʦʤʫ ʪʠʩʢʫ/ʪʝʤʧʝʨʘʪʫʨʽ ʢʦʥʜʝʥʩʘʮʽʾ. ɺʽʥ ʥʘʛʨʽʚʘʻ 

ʚʦʜʫ, ʥʘʧʨʠʢʣʘʜ, ʜʦ thw = 55 ÁC;  

Å ʢʦʥʜʝʥʩʘʪʦʨ (ˉ 2) ʜʣʷ ʦʧʘʣʝʥʥʷ ʧʨʘʮʶʻ ʩʫʤʽʩʥʦ ʟ ʢʦʥʜʝʥʩʘʪʦʨʦʤ (ˉ 1) (ɻɺ), ʥʘʛʨʽʚʘʶʯʠ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʡ ʪʝʧʣʦʥʦʩʽʡ ʽʟ ʩʠʩʪʝʤʠ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʜʦ Ű0,4 = 40 ÁC. ʆʩʢʽʣʴʢʠ 40 ÁC, ʮʝ 

ʜʦʟʚʦʣʷʻ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦ çʨʦʟʚʘʥʪʘʞʠʪʠè ʩʠʩʪʝʤʫ ʪʘ ʧʽʜʚʠʱʠʪʠ ʟʘʛʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ű (COP) ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʭʝʤʦʶ, ʜʝ ʚʝʩʴ ʦʙô̒ ʤ ʥʘʛʨʽʚʘʚʩʷ ʙ ʜʦ 55 ÁC;  

Å ʢʦʪʝʣ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʦ ʟ ʜʨʫʛʠʤ ʢʦʥʜʝʥʩʘʪʦʨʦʤ ʽ ʧʽʜʽʛʨʽʚʘʻ ʪʝʧʣʦʥʦʩʽʡ ʚʽʜ 40 ÁC ʥʘ 

ȹt ʛʨʘʜʫʩʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʤʘʛʽʩʪʨʘʣʽ ʧʦʜʘʯʽ. 

Å ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʨʦʟʧʦʜʽʣʷʻ ʧʦʪʦʢʠ ʨʦʙʦʯʦʛʦ ʪʽʣʘ ʪʘ ʪʝʧʣʦʪʠ ʤʽʞ ʮʠʤʠ ʚʫʟʣʘʤʠ. 
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ʈʠʩ. 1. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʪʝʧʣʦʥʘʩʦʩʥʦʾ ʩʠʩʪʝʤʠ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʚʦʭ ʢʦʥʜʝʥʩʘʪʦʨʽʚ ʟʘʤʽʩʪʴ ʦʜʥʦʛʦ ʟʘʛʘʣʴʥʦʛʦ ʜʘʻ ʢʽʣʴʢʘ ʚʘʞʣʠʚʠʭ ʧʝʨʝʚʘʛ, ʷʢʽ 

ʧʦʣʷʛʘʶʪʴ ʫ ʥʘʩʪʫʧʥʦʤʫ: 

Å ʟʤʝʥʰʝʥʥʷ ʝʢʩʝʨʛʝʪʠʯʥʠʭ ʚʪʨʘʪ, ʧʦʚô̫ ʟʘʥʝ ʟ ʪʠʤ, ʱʦ ʚʝʩʴ ʧʦʪʽʢ ʨʦʙʦʯʦʛʦ ʪʽʣʘ ʥʝ ʥʘʛʨʽʚʘʻʪʴʩʷ 

ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 60 ÁC, ʷʢʱʦ ʯʘʩʪʠʥʽ ʧʦʪʦʢʫ ʜʦʩʪʘʪʥʴʦ 45 ÁC; 

Å ʛʥʫʯʢʽʩʪʴ ʚʘʨʽʶʚʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʽʞ ʩʠʩʪʝʤʘʤʠ ɻɺʇ ʪʘ ʦʧʘʣʝʥʥʷʤ ʟʘʣʝʞʥʦ ʚʽʜ ʯʘʩʫ ʜʦʙʠ; 
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Å ʦʧʪʠʤʽʟʘʮʽʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʠʡ ʨʦʟʧʦʜʽʣ ʪʝʧʣʦʪʠ ʤʽʞ 

ʟʘʟʥʘʯʝʥʠʤʠ ʜʚʦʤʘ ʨʽʚʥʷʤʠ ʪʝʤʧʝʨʘʪʫʨ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʚʠʪʨʘʪʫ ʭʦʣʦʜʥʦʾ ʚʦʜʠ ʪʘ ʪʝʧʣʦʥʦʩʽʷ ʟ 

ʪʝʧʣʦʚʦʾ ʤʝʨʝʞʽ.  

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʢʦʥʮʝʧʮʽʾ ʩʠʩʪʝʤʠ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʧʝʨʝʜʙʘʯʝʥʦʦ 

ʥʘʩʪʫʧʥʽ ʚʘʨʽʘʥʪʠ ʧʦʙʫʜʦʚʠ ʩʭʝʤ ʧʘʨʦʢʦʤʧʨʝʩʽʡʥʦʾ ʛʝʥʝʨʘʮʽʾ ʪʝʧʣʦʪʠ ʚ ʊʅʋ:  

Å ʩʭʝʤʘ ʧʘʨʦʢʦʤʧʨʝʩʽʡʥʦʾ ʛʝʥʝʨʘʮʽʾ ʪʝʧʣʦʪʠ ʟ ʨʦʟʜʽʣʝʥʥʷʤ ʧʦʪʦʢʫ ʨʦʙʦʯʦʛʦ ʪʽʣʘ ʟ ʧʦʜʘʣʴʰʠʤ 

ʟʥʠʞʝʥʥʷʤ ʪʠʩʢʫ ʡʦʛʦ ʯʘʩʪʠʥʠ; 

Å ʩʭʝʤʠ ʚʘʨʽʘʪʠʚʥʦʛʦ ʚʣʘʰʪʫʚʘʥʥʷ ʊʅʋ ʥʘ ʦʩʥʦʚʽ ʜʚʦʩʪʫʧʝʥʝʚʦʛʦ ʩʪʠʩʥʝʥʥʷ ʟ ʨʝʛʝʥʝʨʘʪʠʚʥʠʤ 

ʪʝʧʣʦʦʙʤʽʥʥʠʢʦʤ ʪʘ ʟʘ ʡʦʛʦ ʚʽʜʩʫʪʥʦʩʪʽ; 

Å ʩʭʝʤʘ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʧʣʦʪʠ ʧʝʨʝʛʨʽʚʘʥʥʷ ʨʦʙʦʯʦʛʦ ʪʽʣʘ ʊʅʋ ʧʽʩʣʷ ʩʪʠʩʥʝʥʥʷ ʚ 

ʢʦʤʧʨʝʩʦʨʽ.  

ʊʨʘʜʠʮʽʡʥʦ ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʡ ʘʥʘʣʽʟ ʮʠʢʣʫ ʊʅʋ ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʽʢʩʦʚʘʥʦʛʦ 

ʘʜʽʘʙʘʪʠʯʥʦʛʦ ʂʂɼ ʢʦʤʧʨʝʩʦʨʘ ɖs = 0,7ï0,85 [27, 28]. ʊʘʢʠʡ ʧʽʜʭʽʜ ʥʝ ʜʦʟʚʦʣʷʚ ʚʨʘʭʫʚʘʪʠ ʚʧʣʠʚ 

ʧʝʨʝʛʨʽʚʘʥʥʷ ʧʘʨʠ ʥʘ ʚʩʤʦʢʪʫʚʘʥʥʽ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ ʚ ʨʝʘʣʴʥʽʡ ʨʦʙʦʪʽ 

ʩʪʠʩʥʝʥʥʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ ʤʝʪʦʜ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʙʘʣʘʥʩʫ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʟʘʤʠʢʘʥʥʽ 

ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʯʝʨʝʟ ʟʘʜʘʥʽ ʪʝʧʣʦʚʽ ʧʦʪʦʢʠ ʩʧʦʞʠʚʘʯʽʚ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʨʦʙʦʪʘʭ ʟ 

ʝʢʩʝʨʛʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʩʢʣʘʜʥʠʭ ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ ʩʠʩʪʝʤ [29, 30], ʚʽʥ ʜʦʟʚʦʣʷʻ ʚʠʢʣʶʯʠʪʠ ʚʧʣʠʚ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʤʧʨʝʩʦʨʘ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʙʽʣʴʰ ʧʦʚʥʦʛʦ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ʮʠʢʣʫ.  

ʇʝʨʩʧʝʢʪʠʚʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʩʭʝʤ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʨʦʙʢʫ ʪʘ ʪʝʨʤʦʜʠʥʘʤʽʯʥʝ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʾ ʪʝʧʣʦʥʘʩʦʩʥʦʾ ʩʠʩʪʝʤʠ ʟ ʨʦʟʜʽʣʴʥʦʶ ʢʦʥʜʝʥʩʘʮʽʻʶ ʧʨʠ ʨʽʟʥʠʭ ʪʠʩʢʘʭ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʪʘ ʩʝʨʝʜʥʴʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʦʧʘʣʝʥʥʷ ʚ ʨʘʤʢʘʭ ʻʜʠʥʦʛʦ ʮʠʢʣʫ ʟ ʚʠʨʽʰʝʥʥʷʤ ʥʘʩʪʫʧʥʠʭ ʟʘʚʜʘʥʴ: 

Å ʨʦʟʨʦʙʢʘ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʭʝʤʠ ʧʘʨʦʢʦʤʧʨʝʩʽʡʥʦʛʦ ʚʠʨʦʙʣʝʥʥʷ ʪʝʧʣʦʪʠ ʟ ʨʦʟʜʽʣʝʥʥʷʤ 

ʧʦʪʦʢʫ ʨʦʙʦʯʦʛʦ ʪʽʣʘ ʧʽʩʣʷ ʩʪʠʩʥʝʥʥʷ ʚ ʢʦʤʧʨʝʩʦʨʽ ʟ ʧʦʜʘʣʴʰʠʤ ʟʥʠʞʝʥʥʷʤ ʪʠʩʢʫ ʡʦʛʦ ʯʘʩʪʠʥʠ; 

Å ʨʦʟʨʦʙʢʘ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʭʝʤʠ ʟ ʨʦʟʜʽʣʴʥʠʤ ʩʪʠʩʥʝʥʥʷʤ ʧʦʪʦʢʽʚ ʨʦʙʦʯʦʛʦ ʪʽʣʘ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʟʥʠʟʠʪʠ ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʠʡ ʪʠʩʢ ʥʘʛʥʽʪʘʥʥʷ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʤʝʥʰʠʪʠ ʧʠʪʦʤʫ ʨʦʙʦʪʫ ʮʠʢʣʫ, 

ʧʽʜʚʠʱʫʶʯʠ ű; 

Å ʧʨʦʚʝʜʝʥʥʷ ʪʝʨʤʦʜʠʥʘʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʮʠʢʣʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʩʭʝʤʠ ʜʣʷ ʭʘʨʘʢʪʝʨʥʠʭ ʨʦʙʦʯʠʭ 

ʪʽʣ R134a, R290 ʪʘ R410A ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʽʙʣʽʦʪʝʢʠ ʪʝʧʣʦʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ CoolProp; 

Å ʨʝʘʣʽʟʘʮʽʷ ʽʪʝʨʘʮʽʡʥʦʛʦ ʤʝʪʦʜʫ ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʘʤʝʪʨʽʚ ʨʝʘʣʴʥʦʛʦ ʩʪʠʩʥʝʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʙʘʣʘʥʩʫ ʩʠʩʪʝʤʠ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʢʩʦʚʘʥʦʛʦ ʘʜʽʘʙʘʪʠʯʥʦʛʦ ʂʂɼ; 

Å ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʟ ʨʝʛʝʥʝʨʘʪʠʚʥʠʤ ʪʝʧʣʦʦʙʤʽʥʥʠʢʦʤ ʟʘ ʥʘʷʚʥʦʩʪʽ 

ʜʚʦʬʘʟʥʦʛʦ ʧʦʪʦʢʫ ʥʘ ʚʭʦʜʽ ʪʘ ʦʮʽʥʢʘ ʚʧʣʠʚʫ ʚʥʫʪʨʽʰʥʴʦʾ ʨʝʢʫʧʝʨʘʮʽʾ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʮʠʢʣʫ; 

Å ʚʠʷʚʣʝʥʥʷ ʦʙʤʝʞʝʥʴ ʱʦʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʧʨʠʢʽʥʮʽ ʩʪʠʩʥʝʥʥʷ, ʟʫʤʦʚʣʝʥʠʭ ʪʝʨʤʽʯʥʦʶ 

ʩʪʘʙʽʣʴʥʽʩʪʶ ʢʦʤʧʨʝʩʦʨʥʠʭ ʤʘʩʪʠʣ, ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʘʜʽʘʙʘʪʠʯʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʝʛʝʥʝʨʘʪʠʚʥʦʛʦ 

ʪʝʧʣʦʦʙʤʽʥʥʠʢʘ; 

Å ʧʦʰʫʢ ʰʣʷʭʽʚ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʾʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. 
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ECOLOGY AND ENVIRONMENTAL 

PROTECTION TECHNOLOGIES 

ʋɼʂ 502:631(075.8) 

 

ʂʦʩʦʙʫʮʴʢʘ ʆʣʝʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʘʩʧʽʨʘʥʪʢʘ 

ʊʨʦʭʠʤʝʥʢʦ ɻʘʥʥʘ ɻʨʠʛʦʨʽʚʥʘ 

ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʢʦʨʘʙʣʝʙʫʜʫʚʘʥʥʷ ʽʤʝʥʽ ʘʜʤʽʨʘʣʘ ʄʘʢʘʨʦʚʘ 

ʄʠʢʦʣʘʾʚ, ʋʢʨʘʾʥʘ  

 

ʇʆʈɯɺʅʗʃʔʅʀʁ ɸʅɸʃɯɿ ʃɸɹʆʈɸʊʆʈʅʆɻʆ ʊɸ ʅɸʊʋʈʅʆɻʆ ɽʂʉʇɽʈʀʄɽʅʊɯɺ ɿ 

ʇʆʃɯʇʐɽʅʅʗ ʇʈʆɼʋʂʊʀɺʅʆʉʊɯ ʈʆʉʃʀʅ ɿɸ ɼʆʇʆʄʆɻʆʖ ʅʆɺɯʊʅɯʍ ɹɯʆɼʆɹʈʀɺ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʪʘ ʥʘʪʫʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʽʚ 

ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʽʪʥʽʭ ʙʽʦʜʦʙʨʠʚ ʪʘ ʾʭ ʨʦʟʯʠʥʽʚ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 

ʤʝʪʦʜ ʙʽʦʪʝʩʪʫʚʘʥʥʷ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʥʘʪʫʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʘʛʘ ʟʝʣʝʥʦʾ 

ʤʘʩʠ ʪʝʩʪ-ʦʙô̒ ʢʪʽʚ ʧʝʨʝʚʠʱʫʻ ʚ ʩʝʨʝʜʥʴʦʤʫ ʫ 3,3 ʨʘʟʠ ʟʘ ʣʘʙʦʨʘʪʦʨʥʠʡ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʥʦʚʽʪʥʽ ʙʽʦʜʦʙʨʠʚʘ, ʪʝʩʪ-ʦʙô̒ ʢʪ, ʙʽʦʪʝʩʪʫʚʘʥʥʷ, ʧʨʝʧʘʨʘʪ çɽʬʝʢʪè, ʧʽʜʚʠʱʝʥʥʷ 

ʨʦʜʶʯʦʩʪʽ. 

 

ʇʦʧʠʪ ʥʘ ʦʨʛʘʥʽʯʥʽ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʧʨʦʜʫʢʪʠ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ 

ʟʙʽʣʴʰʫʻʪʴʩʷ, ʘ ʮʝ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʥʪʨʦʣʶ ʧʨʦʮʝʩʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ ʧʽʜ ʯʘʩ ʾʭ 

ʚʠʨʦʙʥʠʮʪʚʘ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʽʟʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʩʥʘʞʝʥʥʷ ʪʘ ʟʥʠʞʝʥʥʷ 

ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ, ʱʦ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ, 

ʪʦʤʫ ʧʦʪʨʽʙʥʦ ʰʫʢʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʜʦʙʨʠʚʘ ʜʣʷ ʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ [1, ʩ. 365]. ʉʘʤʝ 

ʙʽʦʦʨʛʘʥʽʯʥʽ ʜʦʙʨʠʚʘ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʪʘʢʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ. ɹʽʦʧʨʝʧʘʨʘʪʠ ʥʘ ʦʩʥʦʚʽ ʢʦʨʠʩʥʦʾ 

ˇʨʫʥʪʦʚʦʾ ʪʘ ʘʩʦʮʽʡʦʚʘʥʦʾ ʟ ʨʦʩʣʠʥʘʤʠ ʙʘʢʪʝʨʽʦʣʦʛʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʩʪʠʤʫʣʷʮʽʾ ʨʦʩʪʫ 

ʨʦʩʣʠʥ, ʟʘʭʠʩʪʫ ʾʭ ʚʽʜ ʧʘʪʦʛʝʥʽʚ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ  ʚʠʞʠʚʘʥʦʩʪʽ ʫ ʩʪʨʝʩʦʚʠʭ ʫʤʦʚʘʭ, ʪʦʤʫ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʙʽʦʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ  

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ  ̒ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʧʨʝʧʘʨʘʪʽʚ, ʷʢʽ ʩʪʚʦʨʝʥʽ ʥʘ ʦʩʥʦʚʽ ʤʽʢʨʦʙʥʠʭ 

ʙʽʦʮʝʥʦʟʽʚ, ʥʘ ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʦʙʨʘʥʦʾ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ ʧʨʠ ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʪʘ ʥʘʪʫʨʥʦʤʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʭ. 

ɹʽʦʧʨʝʧʘʨʘʪʠ ʥʘʙʫʣʠ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘ ʦʩʪʘʥʥʽʡ ʧʝʨʽʦʜ ʽ ʟʘʨʘʟ ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ 

ʫ ʧʨʦʤʠʩʣʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ. ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʘʛʘʪʴʦʭ ʫʯʝʥʠʭ ʙʫʣʦ ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʙʽʦʜʦʙʨʠʚ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʾʭ ʚʧʣʠʚ ʥʘ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ ʪʘ ʟʘʛʘʣʴʥʽ 

ʧʦʢʘʟʥʠʢʠ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. ɿʨʦʩʪʘʻ ʧʦʧʠʪ ʥʘ ʮʽ ʧʨʝʧʘʨʘʪʠ, ʱʦ ʩʧʨʠʷʻ ʨʦʟʰʠʨʝʥʥʶ ʾʭ 

ʘʩʦʨʪʠʤʝʥʪʫ ʥʘ ʨʠʥʢʫ. ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʱʦ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʷʢ ʥʘʫʢʦʚʠʤʠ ʫʩʪʘʥʦʚʘʤʠ, 

ʪʘʢ ʽ ʚʠʨʦʙʥʠʯʠʤʠ ʦʙô̒ ʢʪʘʤʠ ʜʦʚʦʜʷʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ 

ʜʦʙʨʠʚ [2, ʩ. 508 ].  

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʚʧʣʠʚʫ ʙʽʦʜʦʙʨʠʚ ʥʘ ʬʽʟʽʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʝʩʪ-ʦʙô̒ ʢʪʽʚ ʧʨʦʚʦʜʠʚʩʷ 

ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʪʘ ʥʘʪʫʨʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. ɺ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʻ ʤʝʪʦʜ ʙʽʦʪʝʩʪʫʚʘʥʥʷ. ʊʘʢʠʡ ʤʝʪʦʜ ʦʩʥʦʚʘʥʠʡ ʥʘ ʩʧʝʮʠʬʽʯʥʽʡ ʟʚʦʨʦʪʥʽʡ ʨʝʘʢʮʽʾ ʦʙʨʘʥʦʾ 

ʪʝʩʪ-ʢʫʣʴʪʫʨʠ ʥʘ ʜʽʶ ʦʢʨʝʤʠʭ ʬʘʢʪʦʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʥʝʛʘʪʠʚʥʠʤʠ, 

ʪʘʢ ʽ ʧʦʟʠʪʠʚʥʠʤʠ. ɺʠʚʯʝʥʥʷ ʪʘʢʦʾ ʨʝʘʢʮʽʾ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ɹʽʦʪʝʩʪʫʚʘʥʥʷ - ʮʝ ʩʧʦʩʽʙ ʙʽʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ 

ʨʽʚʝʥʴ ʪʦʢʩʠʯʥʦʩʪʽ ʜʦʚʢʽʣʣʷ ʪʘ ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʙʽʦʤʦʥʽʪʦʨʠʥʛʫ. ʂʣʘʩʠʯʥʠʤ 

ʙʽʦʽʥʜʠʢʘʪʦʨʦʤ ʙʫʣʦ ʦʙʨʘʥʦ ʦʚʝʩ ʧʦʩʽʚʥʠʡ (Avena sativa L.), ʷʢʠʡ ʧʦʩʽʷʣʠ ʧʦ 25 ʟʝʨʝʥ ʫ ʩʢʣʷʥʢʠ (ʜʣʷ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ) ʪʘ ʫ ʚʽʜʢʨʠʪʠʡ ˇʨʫʥʪ (ʜʣʷ ʥʘʪʫʨʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ), ʚʽʜʧʦʚʽʜʥʦ.  

ɼʣʷ ʦʙʨʦʙʢʠ ʙʫʣʦ ʚʟʷʪʦ 4 ʢʦʥʮʝʥʪʨʘʮʽʾ (0,1 %, 1 %, 5 %, 10 %) ɽʄ-ʧʨʝʧʘʨʘʪʽʚ ʪʘ ʾʭ ʨʦʟʯʠʥʽʚ. ɺ 

ʦʙʦʭ ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʚ ʷʢʦʩʪʽ ʙʽʦʜʦʙʨʠʚ ʤʦʣʦʯʥʫ ʩʠʨʦʚʘʪʢʫ, ɽʄ-ʧʨʝʧʘʨʘʪʠ çɹʘʡʢʘʣ ɽʄ-

1è, çɽʬʝʢʪè, ̫ʢʠʡ ʻ ʥʦʚʽʪʥʴʦʶ ʨʦʟʨʦʙʢʦʶ ʢʦʤʧʘʥʽʾ çʂʘʨʘʪ-ɹʽʦè ʪʘ ʾʭ ʨʦʟʯʠʥʠ, ʢʦʥʪʨʦʣʴʥʽ ʟʨʘʟʢʠ 
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ʦʙʨʦʙʣʷʣʠ ʚʦʜʦʶ. ɺʠʥʷʪʢʦʚʘ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʪʘʢʠʭ ʙʽʦʜʦʙʨʠʚ ʧʦʣʷʛʘʻ ʫ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ 

ʜʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʾʭ ʩʢʣʘʜʫ. ʎʽ ʧʨʝʧʘʨʘʪʠ ʤʽʩʪʷʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʢʦʥʩʦʨʮʽʫʤʠ 

ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʜʦ ʷʢʠʭ ʚʭʦʜʷʪʴ ʷʢ ʬʦʪʦʩʠʥʪʝʟʫʶʯʽ, ʤʦʣʦʯʥʦʢʠʩʣʽ ʪʘ ʘʟʦʪʬʽʢʩʫʶʯʽ ʙʘʢʪʝʨʽʾ, ʘ ʪʘʢʦʞ 

ʙʘʢʪʝʨʽʾ ʨʦʜʫ Bacillus ʪʘ ʽʥʰʽ [3 ʩ. 2805]. 

ʅʘ ʨʠʩʫʥʢʫ 1 ʪʘ 2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʛʨʘʬʽʢ ʨʦʩʪʫ ʪʝʩʪ-ʦʙô̒ ʢʪʽʚ ʧʨʦʪʷʛʦʤ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʧʨʦʚʝʜʝʥʠʭ ʫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ. 

 

 
 

ʈʠʩ. 1. ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʦʩʪʫ ʪʝʩʪ-ʦʙô̒ ʢʪʽʚ ʟʘ ʫʤʦʚ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ  

 

 

 

ʈʠʩ. 2. ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʦʩʪʫ ʪʝʩʪ-ʦʙô̒ ʢʪʽʚ ʟʘ ʫʤʦʚ ʥʘʪʫʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ  

 

ɯʟ ʧʨʦʚʝʜʝʥʦʛʦ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʜʥʦ, ʱʦ ʟʘ ʫʤʦʚ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʝʨʰʽ 

ʩʭʦʜʠ ʟô̫ ʚʠʣʠʩʷ ʥʘ 6-ʡ ʜʝʥʴ, ʪʦʜʽ ʷʢ ʧʨʠ ʥʘʪʫʨʥʦʤʫ ï ʥʘ 9-ʡ ʜʝʥʴ. ʋ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʨʽʟʢʠʡ ʩʪʨʠʙʦʢ 

ʨʦʩʪʫ ʚʽʜʙʫʚʩʷ ʥʘ 11-ʡ ʜʝʥʴ ʧʨʠ ʦʙʨʦʙʮʽ ʨʦʟʯʠʥʦʤ çɹʘʡʢʘʣ ɽʄ-1è + ʉʠʨʦʚʘʪʢʘ, ʪʦʜʽ ʷʢ ʧʨʠ 

ʣʘʙʦʨʘʪʦʨʥʦʤʫ ʥʘ 6-ʡ ʜʝʥʴ ʽ ʦʙʨʦʙʣʷʣʠ ʪʽʣʴʢʠ çɹʘʡʢʘʣ ɽʄ-1è. ɸʣʝ ʥʘʧʨʠʢʽʥʮʽ ʦʙʦʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ 

ʥʘʡʙʽʣʴʰʠʡ ʨʽʩʪ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ ʙʫʚ ʧʨʠ ʦʙʨʦʙʮʽ çɽʬʝʢʪè + ʉʠʨʦʚʘʪʢʘ ʪʘ çɽʬʝʢʪè.  
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ʅʘʧʨʠʢʽʥʮʽ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʚʦʜʠʣʦʩʴ ʟʚʘʞʫʚʘʥʥʷ ʟʝʣʝʥʦʾ ʤʘʩʠ ʪʝʩʪ-ʦʙô̒ ʢʪʽʚ. ɼʣʷ ʮʴʦʛʦ ʢʦʞʝʥ 

ʟʨʘʟʦʢ ʙʨʘʣʠ ʪʘ ʥʘ ʚʽʜʩʪʘʥʽ ʧʨʠʙʣʠʟʥʦ 2 ʩʤ ʚʽʜ ʟʝʤʣʽ ʟʨʽʟʘʣʠ. ɺʠʤʽʨʶʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʤʝʪʦʜʦʤ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʟʚʘʞʫʚʘʥʥʷ.  

 

ʊʘʙʣʠʮʷ 1.  

Cʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʚʘʛʠ ʟʝʣʝʥʦʾ ʤʘʩʠ ʪʝʩʪ-ʦʙô̒ ʢʪʽʚ ʧʽʜ ʯʘʩ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʪʘ ʥʘʪʫʨʥʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ 

 

 

ɹʽʦʜʦʙʨʠʚʦ 

ʊʠʧ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʃʘʙʦʨʘʪʦʨʥʠ

ʡ 

ʅʘʪʫʨʥʠ

ʡ 

ɺʘʛʘ, ʛ 

çɹʘʡʢʘʣ ɽʄ-1è 1,629 8,939 

çɹʘʡʢʘʣ ɽʄ-1è + 

ʉʠʨʦʚʘʪʢʘ 

1,554 5,962 

ʉʠʨʦʚʘʪʢʘ 2,038 6,342 

çɽʬʝʢʪè 2,131 4,609 

çɽʬʝʢʪè + ʉʠʨʦʚʘʪʢʘ 2,163 5,544 

ʂʦʥʪʨʦʣʴ (ʚʦʜʘ) 1,598 9,358 

 

ʆʪʞʝ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʫ ʪʘʙʣʠʮʽ 1, ʤʘʩʘ ʟʝʣʝʥʦʾ ʯʘʩʪʠʥʠ ʪʝʩʪ-ʢʫʣʴʪʫʨʠ ʧʨʠ 

ʥʘʪʫʨʥʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʧʦʢʘʟʥʠʢʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʩʝʨʝʜʥʴʦʤʫ, ʮʝ 

ʟʥʘʯʝʥʥʷ ʧʝʨʝʚʠʱʫʻ ʫ 3,3 ʨʘʟʠ. 

ɺʠʷʚʣʝʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʨʝʟʫʣʴʪʘʪʘʤʠ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʪʘ ʥʘʪʫʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʦʚô̫ ʟʘʥʽ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʽʢʨʦʙʥʠʭ ʢʦʥʩʦʨʮʽʫʤʽʚ ʫ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʩʝʨʝʜʦʚʠʱʘ. ʋ 

ʣʘʙʦʨʘʪʦʨʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʧʝʨʝʙʫʚʘʣʠ ʫ ʩʪʘʙʽʣʴʥʠʭ ʫʤʦʚʘʭ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʦʣʦʛʦʩʪʽ, ʱʦ ʩʧʨʠʷʣʦ 

ʰʚʠʜʰʦʤʫ ʧʨʦʷʚʫ ʾʭ ʩʪʠʤʫʣʶʶʯʦʾ ʜʽʾ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ. ʋ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʜʦʜʘʪʢʦʚʦ ʚʧʣʠʚʘʣʠ ʧʨʠʨʦʜʥʽ ʬʘʢʪʦʨʠ, ʟʦʢʨʝʤʘ ʢʦʣʠʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, 

ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ ʪʘ ʚʟʘʻʤʦʜʽʷ ʟ ʧʨʠʨʦʜʥʦʶ ˇʨʫʥʪʦʚʦʶ ʤʽʢʨʦʬʣʦʨʦʶ, ʱʦ ʤʦʛʣʦ ʟʤʽʥʶʚʘʪʠ ʰʚʠʜʢʽʩʪʴ 

ʨʝʘʣʽʟʘʮʽʾ ʧʦʟʠʪʠʚʥʦʛʦ ʝʬʝʢʪʫ ʙʽʦʜʦʙʨʠʚ. 

ɺʠʱʽ ʧʦʢʘʟʥʠʢʠ ʨʦʩʪʫ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʨʝʧʘʨʘʪʫ çɽʬʝʢʪè ʪʘ ʡʦʛʦ ʢʦʤʙʽʥʘʮʽʾ ʟ ʤʦʣʦʯʥʦʶ 

ʩʠʨʦʚʘʪʢʦʶ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʽ ʢʦʤʧʣʝʢʩʥʠʤ ʚʧʣʠʚʦʤ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʥʘ ʨʦʩʣʠʥʠ. ɺʽʜʦʤʦ, ʱʦ 

ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʽʚ Bacillus, ʤʦʣʦʯʥʦʢʠʩʣʽ ʪʘ ʬʦʪʦʩʠʥʪʝʟʫʶʯʽ ʙʘʢʪʝʨʽʾ ʟʜʘʪʥʽ ʩʠʥʪʝʟʫʚʘʪʠ ʙʽʦʣʦʛʽʯʥʦ 

ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʚʽʪʘʤʽʥʠ ʪʘ ʬʽʪʦʛʦʨʤʦʥʠ, ʷʢʽ ʩʪʠʤʫʣʶʶʪʴ ʧʦʜʽʣ ʢʣʽʪʠʥ, ʨʦʟʚʠʪʦʢ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ 

ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʦʤʘʩʠ. ɼʦʜʘʪʢʦʚʦ ʤʦʣʦʯʥʘ ʩʠʨʦʚʘʪʢʘ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʜʞʝʨʝʣʦʤ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ, 

ʷʢʽ ʘʢʪʠʚʽʟʫʶʪʴ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ ʢʦʨʠʩʥʦʾ ʤʽʢʨʦʬʣʦʨʠ. 

ʇʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʪʘ ʥʘʪʫʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, 

ʱʦ ʥʘ ʧʝʨʰʠʭ ʝʪʘʧʘʭ ʨʦʟʚʠʪʢʫ ʪʝʩʪ-ʦʙô̒ ʢʪʽʚ ʜʣʷ ʩʪʠʤʫʣʷʮʽʾ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʝʧʘʨʘʪ çɹʘʡʢʘʣ 

ɽʄ-1è. ʊʘʢʦʞ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʚ ʥʦʚʽʪʥʽʡ ʧʨʝʧʘʨʘʪ çɽʬʝʢʪè, ̫ʢʠʡ ʟʘʚʜʷʢʠ ʧʝʚʥʽʡ 

ʢʦʤʙʽʥʘʮʽʾ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʧʦʩʧʨʠʷʚ ʧʨʠʰʚʠʜʰʝʥʥʶ ʨʦʩʪʫ ʨʦʩʣʠʥ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʟʚʘʞʫʚʘʥʥʷ 

ʟʝʣʝʥʦʾ ʤʘʩʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʽʣʴʰʝ ʥʘʨʦʱʝʥʥʷ ʟʝʣʝʥʦʾ ʤʘʩʠ ʧʨʠ ʥʘʪʫʨʥʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ, ʥʽʞ ʧʨʠ 

ʣʘʙʦʨʘʪʦʨʥʦʤʫ, ʱʦ ʜʦʚʦʜʠʪʴ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʙʽʦʜʦʙʨʠʚ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ: 

 

1. Chemical fertilizer reduction combined with bio-organic fertilizers increases cauliflower yield via 

regulation of soil biochemical properties and bacterial communities in Northwest China / X. Xiao, J. 

Li, J. Lyu [et al.] // Frontiers in Microbiology. ð 2022. ð Vol. 13. ð Art. 922149. ð URL: 

https://doi.org/10.3389/fmicb.2022.922149 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 03.06.2026). 

2. Biological control: a sustainable and practical approach for plant disease management / M. Tariq, A. 

Khan, M. Asif [et al.] // Front Microbiol. ð 2020. ð P. 507ï524. ð URL: 

https://doi.org/10.3389/fmicb.2025.1725475 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 05.06.2026). 

3. Increased litter input significantly changed the total and active microbial communities in degraded 

grassland soils / R. Che, D. Liu, J. Qin [et al.] // Journal of Soils and Sediments. ð 2020. ð Vol. 20. 

ð P. 2804ï2816. ð URL: https://doi.org/10.1007/s11368-020-02631-x (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 

05.06.2026). 
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ʍʘʨʯʝʥʢʦ ʆʣʝʢʩʘʥʜʨ ʆʣʝʢʩʘʥʜʨʦʚʠʯ 

ʟʜʦʙʫʚʘʯ ʧʝʨʰʦʛʦ (ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʆʇ çʂʦʤʧôʁ ʪʝʨʥʽ ʥʘʫʢʠè 

ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɾʠʪʦʤʠʨ, ʋʢʨʘʾʥʘ 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ:  

ʂʦʚʘʣʴʯʫʢ ʄ. ʆ. 

ʜʦʮʝʥʪ, ʢʘʥʜ. ʧʝʜ. ʥʘʫʢ 

ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ɾʠʪʦʤʠʨ, ʋʢʨʘʾʥʘ 

 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʄɽʊʆɼʋ ʄʆʅʊɽ-ʂɸʈʃʆ ɼʃʗ ʆʎɯʅʂʀ ʁʄʆɺɯʈʅɯʉʅʀʍ ʊʈɸɭʂʊʆʈɯʁ 

ʈʆɿɺʀʊʂʋ ʉʂʃɸɼʅʀʍ ʉʀʉʊɽʄ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʄʦʥʪʝ-ʂʘʨʣʦ ʜʣʷ ʦʮʽʥʢʠ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʡʤʦʚʽʨʥʽʩʥʠʭ ʪʨʘʻʢʪʦʨʽʡ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʠʭ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ, ʟʦʢʨʝʤʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʤʝʨʝʞ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʝʨʝʭʦʜʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ 

ʧʽʜʭʦʜʽʚ ʜʦ ʩʪʨʦʛʠʭ ʢʽʣʴʢʽʩʥʠʭ ʽʤʦʚʽʨʥʽʩʥʠʭ ʤʦʜʝʣʝʡ. ʇʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʪʦʭʘʩʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʚʠʷʚʣʷʪʠ ʩʪʨʫʢʪʫʨʥʽ ʚʨʘʟʣʠʚʦʩʪʽ, ʤʦʜʝʣʶʚʘʪʠ 

ʝʢʩʪʨʝʤʘʣʴʥʽ ʢʽʙʝʨʽʥʮʠʜʝʥʪʠ ʪʘ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʩʫʢʫʧʥʠʡ ʨʠʟʠʢ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʝʪʦʜ ʄʦʥʪʝ-ʂʘʨʣʦ, ʩʢʣʘʜʥʽ ʩʠʩʪʝʤʠ, ʦʮʽʥʢʘ ʨʠʟʠʢʽʚ, ʢʽʙʝʨʙʝʟʧʝʢʘ, 

ʩʪʦʭʘʩʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʤʝʨʝʞʽ. 

 

ʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʤʝʨʝʞʽ ʪʘ ʦʙ'ʻʢʪʠ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʝʚʦʣʶʮʽʦʥʫʚʘʣʠ ʜʦ ʩʪʘʥʫ ʩʢʣʘʜʥʠʭ ʥʝʣʽʥʽʡʥʠʭ ʩʠʩʪʝʤ. ʊʨʘʜʠʮʽʡʥʽ ʜʝʪʝʨʤʽʥʦʚʘʥʽ ʧʽʜʭʦʜʠ ʪʘ ʷʢʽʩʥʽ 

ʤʘʪʨʠʮʽ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʚʠʷʚʣʷʶʪʴʩʷ ʤʘʪʝʤʘʪʠʯʥʦ ʪʘ ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʥʝʩʧʨʦʤʦʞʥʠʤʠ ʚ ʫʤʦʚʘʭ 

ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ. ʆʧʝʨʫʶʯʠ ʢʘʪʝʛʦʨʽʷʤʠ çʚʠʩʦʢʠʡ/ʩʝʨʝʜʥʽʡ/ʥʠʟʴʢʠʡè, ʚʦʥʠ ʥʝ ʟʜʘʪʥʽ ʘʜʝʢʚʘʪʥʦ 

ʚʨʘʭʫʚʘʪʠ ʤʥʦʞʠʥʥʽʩʪʴ ʤʦʞʣʠʚʠʭ ʩʮʝʥʘʨʽʾʚ ʪʘ ʢʫʤʫʣʷʪʠʚʥʠʡ ʝʬʝʢʪ ʚʠʧʘʜʢʦʚʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ 

ʥʝʤʠʥʫʯʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ çʧʦʤʠʣʢʠ ʩʝʨʝʜʥʽʭ ʚʝʣʠʯʠʥè (flaw of averages). ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʟʫʤʦʚʣʝʥʘ 

ʛʦʩʪʨʦʶ ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʝʨʝʭʦʜʫ ʚʽʜ ʩʪʘʪʠʯʥʠʭ, ʝʢʩʧʝʨʪʥʦ-ʽʥʪʫʾʪʠʚʥʠʭ ʤʦʜʝʣʝʡ ʜʦ ʩʪʨʦʛʠʭ ʢʽʣʴʢʽʩʥʠʭ 

ʽʤʦʚʽʨʥʽʩʥʠʭ ʬʨʝʡʤʚʦʨʢʽʚ. 

ʄʝʪʦʜ ʄʦʥʪʝ-ʂʘʨʣʦ ʜʦʟʚʦʣʷʻ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʩʫʙ'ʻʢʪʠʚʥʽ ʦʮʽʥʢʠ ʫ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʨʦʟʧʦʜʽʣʠ ʪʘ 

ʧʦʙʫʜʫʚʘʪʠ ʧʦʚʥʠʡ ʩʧʝʢʪʨ ʤʦʞʣʠʚʠʭ ʪʨʘʻʢʪʦʨʽʡ ʝʚʦʣʶʮʽʾ ʩʠʩʪʝʤʠ, ʦʙʯʠʩʣʶʶʯʠ ʡʤʦʚʽʨʥʽʩʪʴ ʢʦʞʥʦʾ ʟ 

ʥʠʭ. ɺ ʫʤʦʚʘʭ, ʢʦʣʠ ʢʽʙʝʨʟʘʛʨʦʟʠ ʥʘʙʫʚʘʶʪʴ ʭʘʨʘʢʪʝʨʫ ʩʢʣʘʜʥʠʭ ʙʘʛʘʪʦʚʝʢʪʦʨʥʠʭ ʘʪʘʢ (APT), 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʦʭʘʩʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʘʻ ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʙʝʟʧʝʢʠ. ʊʝʦʨʝʪʠʯʥʦʶ ʦʩʥʦʚʦʶ ʧʝʨʝʭʦʜʫ ʜʦ ʢʽʣʴʢʽʩʥʦʾ ʘʥʘʣʽʪʠʢʠ ʻ ʧʨʘʮʽ ɼ. ɻʘʙʙʘʨʜʘ ʪʘ ʈ. ʉʝʡʻʨʩʝʥʘ, 

ʷʢʽ ʜʦʚʝʣʠ ʥʝʙʝʟʧʝʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʨʜʠʥʘʣʴʥʠʭ ʰʢʘʣ ʪʘ ʦʙˇʨʫʥʪʫʚʘʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʤʫʣʷʮʽʡ 

ʄʦʥʪʝ-ʂʘʨʣʦ ʚ ʫʧʨʘʚʣʽʥʥʽ ɯʊ-ʨʠʟʠʢʘʤʠ [1]. ʅʦʨʤʘʪʠʚʥʫ ʙʘʟʫ ʬʦʨʤʫʶʪʴ ʩʪʘʥʜʘʨʪʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʽʥʩʪʠʪʫʪʫ ʩʪʘʥʜʘʨʪʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʉʐɸ (ʟʦʢʨʝʤʘ NIST SP 800-30), ʘʨʭʽʪʝʢʪʫʨʘ ʷʢʠʭ ʥʠʥʽ ʘʢʪʠʚʥʦ 

ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʽʤʦʚʽʨʥʽʩʥʠʤʠ ʤʝʪʦʜʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ [2]. ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʚ ʘʜʘʧʪʘʮʽʶ ʤʝʪʦʜʫ ʜʣʷ 

ʘʥʘʣʽʟʫ ʪʨʘʻʢʪʦʨʽʡ ʪʝʭʥʦʛʝʥʥʠʭ ʘʚʘʨʽʡ ʥʘ ʩʢʣʘʜʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙ'ʻʢʪʘʭ ʟʨʦʙʠʣʠ ʫʢʨʘʾʥʩʴʢʽ 

ʜʦʩʣʽʜʥʠʢʠ ʊ.ɺ. ɹʦʡʢʦ ʪʘ ɯ.ʈ. ɹʘʪʫʨʠʥʩʴʢʘ [3]. 

ʋ ʨʘʤʢʘʭ ʨʦʙʦʪʠ ʩʧʨʦʝʢʪʦʚʘʥʦ ʪʘ ʨʝʘʣʽʟʦʚʘʥʦ ʛʝʡʤʽʬʽʢʦʚʘʥʠʡ ʤʽʢʨʦʩʝʨʚʽʩ, ʽʥʪʝʛʨʦʚʘʥʠʡ ʫ 

ʩʪʨʫʢʪʫʨʫ ʽʩʥʫʶʯʦʾ LMS ʟʘ ʜʦʧʦʤʦʛʦʶ REST API. ɺʽʜʤʽʥʥʦʶ ʨʠʩʦʶ ʩʠʩʪʝʤʠ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʣʘʜʥʦʾ 

ʣʦʛʽʢʠ ʨʘʥʞʫʚʘʥʥʷ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʠʥʘʤʽʯʥʠʭ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʘʭ. ɿʦʢʨʝʤʘ, ʘʣʛʦʨʠʪʤ ʬʦʨʤʫʚʘʥʥʷ 

ʨʝʡʪʠʥʛʫ ʚʨʘʭʦʚʫʻ ʩʢʣʘʜʥʽʩʪʴ ʪʝʤ: ʨʦʟʚô̫ ʟʘʥʥʷ ʩʠʩʪʝʤ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ ʘʙʦ ʢʚʘʜʨʘʪʠʯʥʠʭ ʬʫʥʢʮʽʡ 

ʤʘʻ ʚʠʱʠʡ ʧʨʽʦʨʠʪʝʪ ʧʦʨʽʚʥʷʥʦ ʟ ʙʘʟʦʚʠʤʠ ʘʨʠʬʤʝʪʠʯʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʜʦʟʚʦʣʠʣʦ ʚʠʩʚʽʪʣʠʪʠ ʢʣʶʯʦʚʽ ʘʩʧʝʢʪʠ ʝʚʦʣʶʮʽʾ ʩʢʣʘʜʥʠʭ 

ʩʠʩʪʝʤ. ɺʠʷʚʣʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʚʨʘʟʣʠʚʦʩʪʝʡ. ʉʠʤʫʣʷʮʽʾ ʥʘ ʛʨʘʬʘʭ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʫ ʘʩʠʤʝʪʨʽʶ: ʙʽʣʴʰʽʩʪʴ ʪʨʘʻʢʪʦʨʽʡ ʘʪʘʢ ʢʦʥʚʝʨʛʫʻ ʜʦ ʚʫʟʴʢʦʛʦ 
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ʥʘʙʦʨʫ ʘʢʪʠʚʽʚ (çʪʦʧʦʣʦʛʽʯʥʠʭ ʚʫʟʴʢʠʭ ʤʽʩʮʴè). ɼʦʚʝʜʝʥʦ, ʱʦ ʮʽʣʝʩʧʨʷʤʦʚʘʥʘ ʽʟʦʣʷʮʽʷ ʣʠʰʝ 5 ʪʘʢʠʭ 

ʢʨʠʪʠʯʥʠʭ ʚʫʟʣʽʚ ʟʜʘʪʥʘ ʟʘʙʣʦʢʫʚʘʪʠ ʧʦʥʘʜ 80% ʽʤʦʚʽʨʥʠʭ ʰʣʷʭʽʚ ʘʪʘʢʠ ʪʘ ʟʥʠʟʠʪʠ ʘʛʨʝʛʦʚʘʥʠʡ 

ʬʽʥʘʥʩʦʚʠʡ ʨʠʟʠʢ ʩʠʩʪʝʤʠ ʥʘ 40% [4]. 

ʄʦʜʝʣʶʚʘʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʧʦʜʽʡ. ʄʝʪʦʜ ʦʙ'ʻʢʪʠʚʥʦ ʧʽʜʪʚʝʨʜʠʚ ʥʘʷʚʥʽʩʪʴ ʨʦʟʧʦʜʽʣʽʚ ʟ 

çʚʘʞʢʠʤʠ ʭʚʦʩʪʘʤʠè (heavy-tailed distributions) ʫ ʢʽʙʝʨʧʨʦʩʪʦʨʽ. ʂʘʪʘʩʪʨʦʬʽʯʥʽ ʧʦʜʽʾ (ʥʘ ʢʰʪʘʣʪ 

ʢʘʩʢʘʜʥʦʛʦ ʰʠʬʨʫʚʘʥʥʷ ʤʝʨʝʞʽ) ʪʨʘʧʣʷʶʪʴʩʷ ʨʽʜʢʦ, ʘʣʝ ʾʭʥʷ ʩʧʨʘʚʞʥʷ ʡʤʦʚʽʨʥʽʩʪʴ ʽ ʤʘʩʰʪʘʙ ʟʙʠʪʢʽʚ 

 ̒ʟʥʘʯʥʦ ʚʠʱʠʤʠ, ʥʽʞ ʮʝ ʧʝʨʝʜʙʘʯʘʶʪʴ ʣʽʥʽʡʥʽ ʩʪʘʪʠʯʥʽ ʤʦʜʝʣʽ [5]. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʘʣʛʦʨʠʪʤʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʧʪʠʤʽʟʦʚʘʥʠʭ ʨʫʰʽʾʚ ʄʦʥʪʝ-ʂʘʨʣʦ ʟʥʽʤʘʻ ʧʨʦʙʣʝʤʫ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʩʢʣʘʜʥʦʩʪʽ. ʉʪʘʪʠʩʪʠʯʥʘ ʟʙʽʞʥʽʩʪʴ ʜʣʷ ʩʠʩʪʝʤ ʥʘ ʧʦʥʘʜ 100 000 ʝʣʝʤʝʥʪʽʚ 

ʜʦʩʷʛʘʻʪʴʩʷ ʥʘ ʨʽʚʥʽ 100 ʪʠʩʷʯ ʽʪʝʨʘʮʽʡ, ʚʠʢʦʥʘʥʥʷ ʷʢʠʭ ʟʘʡʤʘʻ ʙʣʠʟʴʢʦ 12 ʩʝʢʫʥʜ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʟʜʽʡʩʥʶʚʘʪʠ ʧʝʨʝʨʘʭʫʥʦʢ ʧʨʦʬʽʣʶ ʨʠʟʠʢʽʚ ʩʠʩʪʝʤʠ ʧʨʘʢʪʠʯʥʦ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

ʉʪʠʩʣʠʡ ʧʽʜʩʫʤʦʢ ʨʝʟʫʣʴʪʘʪʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʤʝʪʦʜ ʄʦʥʪʝ-ʂʘʨʣʦ ʟʜʽʡʩʥʶʻ 

ʧʘʨʘʜʠʛʤʘʣʴʥʠʡ ʟʩʫʚ ʚ ʘʥʘʣʽʟʽ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ. ɺʽʥ ʧʦʚʥʽʩʪʶ ʨʦʟʚ'ʷʟʫʻ ʧʨʦʙʣʝʤʫ çʧʦʤʠʣʢʠ ʩʝʨʝʜʥʽʭ 

ʚʝʣʠʯʠʥè ̔ ʧʝʨʝʚʦʜʠʪʴ ʩʫʙ'ʻʢʪʠʚʥʽ ʟʜʦʛʘʜʢʠ ʫ ʩʪʨʦʛʽ ʤʘʪʝʤʘʪʠʯʥʽ ʨʦʟʧʦʜʽʣʠ. ɯʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʦʟʚʦʣʷʻ 

ʜʦʩʣʽʜʞʫʚʘʪʠ ʙʘʛʘʪʦʚʠʤʽʨʥʽ ʟʘʣʝʞʥʦʩʪʽ ʚʩʝʨʝʜʠʥʽ ʩʠʩʪʝʤ, ʰʚʠʜʢʦ ʟʥʘʭʦʜʠʪʠ ʧʨʠʭʦʚʘʥʽ ʪʦʧʦʣʦʛʽʯʥʽ 

ʚʫʟʴʢʽ ʤʽʩʮʷ ʪʘ ʦʧʝʨʘʪʠʚʥʦ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʩʫʢʫʧʥʠʡ ʨʠʟʠʢ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʅʘ ʩʪʨʘʪʝʛʽʯʥʦʤʫ ʨʽʚʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʩʠʤʫʣʷʮʽʡ ʢʦʥʚʝʨʪʫʶʪʴ ʪʝʭʥʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʚʨʘʟʣʠʚʦʩʪʝʡ ʫ ʬʽʥʘʥʩʦʚʽ ʧʦʢʘʟʥʠʢʠ (Value at 

Risk, ALE). ʎʝ ʜʘʻ ʟʤʦʛʫ ʢʝʨʽʚʥʠʮʪʚʫ ʦʙʯʠʩʣʶʚʘʪʠ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʽʥʚʝʩʪʠʮʽʡ ʫ ʙʝʟʧʝʢʫ (Security ROI) 

ʽ ʬʦʢʫʩʫʚʘʪʠ ʙʶʜʞʝʪ ʥʘ ʨʝʘʣʴʥʠʭ ʟʘʛʨʦʟʘʭ. 

ɺ ʘʨʭʽʪʝʢʪʫʨʥʦʤʫ ʧʣʘʥʽ ʪʠʩʷʯʽ ʽʪʝʨʘʮʽʡ ʄʦʥʪʝ-ʂʘʨʣʦ ʝʤʧʽʨʠʯʥʦ ʜʦʚʦʜʷʪʴ ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ 

ʢʣʘʩʠʯʥʦʛʦ ʧʝʨʠʤʝʪʨʦʚʦʛʦ ʟʘʭʠʩʪʫ ʽ ʚʠʩʪʫʧʘʶʪʴ ʥʘʡʢʨʘʱʠʤ ʤʘʪʝʤʘʪʠʯʥʠʤ ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʦʜʝʣʽ ʥʫʣʴʦʚʦʾ ʜʦʚʽʨʠ (Zero Trust) ʟ ʾʾ ʦʙʦʚ'ʷʟʢʦʚʦʶ ʤʽʢʨʦʩʝʛʤʝʥʪʘʮʽʻʶ. 

ʅʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʻ ʩʠʥʝʨʛʽʷ ʘʣʛʦʨʠʪʤʽʚ ʄʦʥʪʝ-ʂʘʨʣʦ ʟ ʚʝʣʠʢʠʤʠ ʤʦʚʥʠʤʠ 

ʤʦʜʝʣʷʤʠ (LLM) ʜʣʷ ʰʚʠʜʢʦʾ ʪʘ ʘʚʪʦʤʘʪʠʯʥʦʾ ʧʘʨʘʤʝʪʨʠʟʘʮʽʾ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ 

ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʟʚʽʪʽʚ ʧʨʦ ʽʥʮʠʜʝʥʪʠ. ʂʨʽʤ ʪʦʛʦ, ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʧʦʪʨʝʙʫʻ ʩʪʚʦʨʝʥʥʷ 

ʤʫʣʴʪʠʤʦʜʘʣʴʥʠʭ ʩʠʩʪʝʤ (DPRA), ʷʢʽ ʽʥʪʝʛʨʫʚʘʪʠʤʫʪʴ ʩʫʪʦ ʪʝʭʥʽʯʥʽ ʬʘʢʪʦʨʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʽʟ 

ʩʦʮʽʘʣʴʥʦ-ʢʦʛʥʽʪʠʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʥʘʧʨʠʢʣʘʜ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʧʣʠʚʫ ʩʦʮʽʘʣʴʥʦʾ ʽʥʞʝʥʝʨʽʾ ʥʘ 

ʝʚʦʣʶʮʽʶ ʢʦʥʢʨʝʪʥʦʾ ʢʽʙʝʨʘʪʘʢʠ). 
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ʂʦʩʠʥʩʴʢʠʡ ʇ. ɯ. 

ʟʜʦʙʫʚʘʯ 

ʧʝʨʰʦʛʦ (ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ) ʨʽʚʥʷ 

ʆʇ çʂʦʤʧôʁ ʪʝʨʥʽ ʥʘʫʢʠè 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: 

ʊʠʤʦʥʽʥ ʖ. ʆ. 

ʜʦʮʝʥʪ 

ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

 

ɸɺʊʆʄɸʊʀɿʆɺɸʅʀʁ ɿɹɯʈ ʇʋɹʃɯʏʅʀʍ ɼɸʅʀʍ ɺɸʂɸʅʉɯʁ ɯɿ ɺɽɹʈɽʉʋʈʉɯɺ 

ɿɸʉʆɹɸʄʀ ɺɽɹ-ʉʂʈɸʇɯʅɻʋ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʪʝʟʘʭ ʨʦʟʛʣʷʥʫʪʦ ʧʠʪʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʟʙʦʨʫ ʧʫʙʣʽʯʥʠʭ ʜʘʥʠʭ ʚʘʢʘʥʩʽʡ ʽʟ 

ʚʝʙʨʝʩʫʨʩʽʚ ʟʘʩʦʙʘʤʠ ʚʝʙ-ʩʢʨʘʧʽʥʛʫ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʙ-ʩʢʨʘʧʽʥʛʫ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʘʢʘʥʩʽʾ, ʚʠʤʦʛʠ ʨʦʙʦʪʦʜʘʚʮʽʚ, ʨʽʚʝʥʴ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ ʪʘ ʧʨʦʬʝʩʽʡʥʽ 

ʥʘʚʠʯʢʠ. ʆʧʠʩʘʥʦ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʟʙʦʨʫ ʜʘʥʠʭ: ʚʠʙʽʨ ʜʞʝʨʝʣ, ʦʪʨʠʤʘʥʥʷ HTML-ʢʦʜʫ, ʚʠʣʫʯʝʥʥʷ 

ʥʝʦʙʭʽʜʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʦʯʠʱʝʥʥʷ, ʥʦʨʤʘʣʽʟʘʮʽʷ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. ʆʢʨʝʤʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ 

ʚʠʢʦʨʠʩʪʘʥʥʶ Beautiful Soup ʜʣʷ ʦʙʨʦʙʢʠ HTML-ʩʪʦʨʽʥʦʢ, Selenium Framework ʜʣʷ ʨʦʙʦʪʠ ʟ 

ʜʠʥʘʤʽʯʥʠʤ ʚʝʙʢʦʥʪʝʥʪʦʤ ʪʘ ʜʦʪʨʠʤʘʥʥʶ ʧʨʘʚʠʣ Robots Exclusion Protocol ʧʽʜ ʯʘʩ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʟʙʦʨʫ ʜʘʥʠʭ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʝʙ-ʩʢʨʘʧʽʥʛ, ʧʫʙʣʽʯʥʽ ʜʘʥʽ, ʚʘʢʘʥʩʽʾ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʟʙʽʨ ʜʘʥʠʭ, Beautiful 

Soup, Selenium, ʨʠʥʦʢ ʧʨʘʮʽ. 

 

ɺʩʪʫʧ. ʉʫʯʘʩʥʠʡ ʨʠʥʦʢ ʧʨʘʮʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʰʚʠʜʢʠʤ ʦʥʦʚʣʝʥʥʷʤ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʘʢʘʥʩʽʾ, 

ʟʤʽʥʫ ʚʠʤʦʛ ʨʦʙʦʪʦʜʘʚʮʽʚ, ʨʽʚʥʷ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ ʪʘ ʧʦʧʠʪʫ ʥʘ ʧʨʦʬʝʩʽʡʥʽ ʥʘʚʠʯʢʠ. ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ 

ʪʘʢʠʭ ʜʘʥʠʭ ʨʦʟʤʽʱʫʻʪʴʩʷ ʥʘ ʚʝʙʨʝʩʫʨʩʘʭ ʟ ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ, ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʩʘʡʪʘʭ ʪʘ ʦʥʣʘʡʥ-

ʘʛʨʝʛʘʪʦʨʘʭ ʚʘʢʘʥʩʽʡ. ʆʜʥʘʢ ʨʫʯʥʠʡ ʟʙʽʨ ʽ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʯʘʩʦʚʠʭ 

ʚʠʪʨʘʪ, ʻ ʤʘʣʦʝʬʝʢʪʠʚʥʠʤ ʧʨʠ ʨʦʙʦʪʽ ʟ ʚʝʣʠʢʠʤʠ ʦʙʩʷʛʘʤʠ ʜʘʥʠʭ ʽ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʟʤʽʥ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ. 

ʆʜʥʠʤ ʽʟ ʝʬʝʢʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʙ-ʩʢʨʘʧʽʥʛʫ - 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʟʙʦʨʫ ʜʘʥʠʭ ʽʟ ʚʝʙʩʪʦʨʽʥʦʢ [1]. ɿʘʩʦʙʠ ʚʝʙ-ʩʢʨʘʧʽʥʛʫ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʫʚʘʪʠ 

ʧʫʙʣʽʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʟ ʚʽʜʢʨʠʪʠʭ ʜʞʝʨʝʣ, ʚʠʢʦʥʫʚʘʪʠ ʾʾ ʧʦʧʝʨʝʜʥʶ ʦʙʨʦʙʢʫ, ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʪʘ 

ʧʦʜʘʣʴʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʘʥʘʣʽʪʠʯʥʠʭ ʟʘʜʘʯ. ʆʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤ ʮʝʡ ʧʽʜʭʽʜ ʻ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ 

ʚʝʙʨʝʩʫʨʩ ʥʝ ʥʘʜʘʻ ʚʽʜʢʨʠʪʦʛʦ API ʘʙʦ ʢʦʣʠ ʜʦʩʪʫʧ ʜʦ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ ʦʙʤʝʞʝʥʠʡ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʾ ʯʘʩʪʠʥʠ. ɸʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʟʙʽʨ ʧʫʙʣʽʯʥʠʭ ʜʘʥʠʭ ʚʘʢʘʥʩʽʡ ʧʝʨʝʜʙʘʯʘʻ 

ʧʦʩʣʽʜʦʚʥʝ ʚʠʢʦʥʘʥʥʷ ʢʽʣʴʢʦʭ ʝʪʘʧʽʚ: ʚʠʟʥʘʯʝʥʥʷ ʜʞʝʨʝʣ ʜʘʥʠʭ, ʬʦʨʤʫʚʘʥʥʷ ʟʘʧʠʪʽʚ ʜʦ ʚʝʙʨʝʩʫʨʩʽʚ, 

ʦʪʨʠʤʘʥʥʷ HTML-ʢʦʜʫ ʩʪʦʨʽʥʦʢ, ʚʠʣʫʯʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʦʯʠʱʝʥʥʷ ʪʘ ʟʙʝʨʝʞʝʥʥʷ 

ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɼʦ ʦʩʥʦʚʥʠʭ ʜʘʥʠʭ, ʷʢʽ ʤʦʞʫʪʴ ʟʙʠʨʘʪʠʩʷ ʟ ʚʝʙʨʝʩʫʨʩʽʚ ʚʘʢʘʥʩʽʡ, ʥʘʣʝʞʘʪʴ 

ʥʘʟʚʘ ʧʦʩʘʜʠ, ʥʘʟʚʘ ʨʦʙʦʪʦʜʘʚʮʷ, ʨʽʚʝʥʴ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ, ʤʽʩʪʦ ʘʙʦ ʨʝʛʽʦʥ, ʦʧʠʩ ʦʙʦʚô̫ ʟʢʽʚ, ʚʠʤʦʛʠ ʜʦ 

ʢʘʥʜʠʜʘʪʘ, ʧʝʨʝʣʽʢ ʧʨʦʬʝʩʽʡʥʠʭ ʥʘʚʠʯʦʢ ʪʘ ʜʘʪʘ ʧʫʙʣʽʢʘʮʽʾ ʚʘʢʘʥʩʽʾ. 

ɼʣʷ ʚʠʣʫʯʝʥʥʷ ʜʘʥʠʭ ʟʽ ʩʪʘʪʠʯʥʠʭ HTML-ʩʪʦʨʽʥʦʢ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʽʙʣʽʦʪʝʢʫ 

Beautiful Soup, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʠʡ ʧʦʰʫʢ ʝʣʝʤʝʥʪʽʚ ʫ ʩʪʨʫʢʪʫʨʽ HTML-ʜʦʢʫʤʝʥʪʘ [1]. ɺʦʥʘ 

ʜʦʟʚʦʣʷʻ ʦʙʨʦʙʣʷʪʠ ʦʪʨʠʤʘʥʠʡ ʢʦʜ ʩʪʦʨʽʥʢʠ, ʟʥʘʭʦʜʠʪʠ ʧʦʪʨʽʙʥʽ ʪʝʛʠ, ʢʣʘʩʠ ʘʙʦ ʘʪʨʠʙʫʪʠ ʪʘ 

ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʚʝʙʢʦʥʪʝʥʪ ʫ ʟʨʫʯʥʠʡ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ ʬʦʨʤʘʪ. ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʻ ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʩʘʡʪʽʚ, ʜʝ ʦʩʥʦʚʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʘʢʘʥʩʽʾ ʤʽʩʪʠʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ ʚʠʭʽʜʥʦʤʫ 

HTML-ʢʦʜʽ ʩʪʦʨʽʥʢʠ. 

ɺʦʜʥʦʯʘʩ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʩʫʯʘʩʥʠʭ ʚʝʙʨʝʩʫʨʩʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʠʥʘʤʽʯʥʝ ʟʘʚʘʥʪʘʞʝʥʥʷ 

ʢʦʥʪʝʥʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ JavaScript. ʋ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʘʢʘʥʩʽʾ ʤʦʞʝ ʟô̫ ʚʣʷʪʠʩʷ ʥʘ 
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ʩʪʦʨʽʥʮʽ ʣʠʰʝ ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʩʢʨʠʧʪʽʚ, ʧʨʦʢʨʫʯʫʚʘʥʥʷ ʩʪʦʨʽʥʢʠ ʘʙʦ ʚʟʘʻʤʦʜʽʾ ʟ ʝʣʝʤʝʥʪʘʤʠ 

ʽʥʪʝʨʬʝʡʩʫ. ɼʣʷ ʨʦʙʦʪʠ ʟ ʪʘʢʠʤʠ ʨʝʩʫʨʩʘʤʠ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ Selenium Framework, ʷʢʠʡ ʜʘʻ 

ʟʤʦʛʫ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʜʽʾ ʙʨʘʫʟʝʨʘ, ʽʤʽʪʫʚʘʪʠ ʧʦʚʝʜʽʥʢʫ ʢʦʨʠʩʪʫʚʘʯʘ, ʚʽʜʢʨʠʚʘʪʠ ʩʪʦʨʽʥʢʠ, ʥʘʪʠʩʢʘʪʠ 

ʢʥʦʧʢʠ, ʚʠʢʦʥʫʚʘʪʠ ʧʨʦʢʨʫʯʫʚʘʥʥʷ ʪʘ ʦʪʨʠʤʫʚʘʪʠ ʚʞʝ ʩʬʦʨʤʦʚʘʥʠʡ ʚʤʽʩʪ ʚʝʙʩʪʦʨʽʥʢʠ [2]. 

ɺʘʞʣʠʚʦʶ ʫʤʦʚʦʶ ʢʦʨʝʢʪʥʦʛʦ ʚʝʙ-ʩʢʨʘʧʽʥʛʫ ʻ ʜʦʪʨʠʤʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʪʘ ʝʪʠʯʥʠʭ ʦʙʤʝʞʝʥʴ. 

ɸʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʟʙʽʨ ʜʘʥʠʭ ʤʘʻ ʚʠʢʦʥʫʚʘʪʠʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʘʚʠʣ ʜʦʩʪʫʧʫ ʜʦ ʚʝʙʨʝʩʫʨʩʽʚ, ʟʦʢʨʝʤʘ 

ʧʦʣʦʞʝʥʴ Robots Exclusion Protocol [3]. ʌʘʡʣ robots.txt ʜʦʟʚʦʣʷʻ ʚʣʘʩʥʠʢʘʤ ʩʘʡʪʽʚ ʚʠʟʥʘʯʘʪʠ, ʷʢʽ 

ʨʦʟʜʽʣʠ ʨʝʩʫʨʩʫ ʤʦʞʫʪʴ ʘʙʦ ʥʝ ʤʦʞʫʪʴ ʦʙʨʦʙʣʷʪʠʩʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ. ʂʨʽʤ ʪʦʛʦ, ʧʽʜ ʯʘʩ 

ʨʝʘʣʽʟʘʮʽʾ ʚʝʙ-ʩʢʨʘʧʽʥʛʫ ʥʝʦʙʭʽʜʥʦ ʦʙʤʝʞʫʚʘʪʠ ʯʘʩʪʦʪʫ ʟʘʧʠʪʽʚ, ʫʥʠʢʘʪʠ ʥʘʜʤʽʨʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʩʝʨʚʝʨʠ ʪʘ ʟʙʠʨʘʪʠ ʣʠʰʝ ʧʫʙʣʽʯʥʦ ʜʦʩʪʫʧʥʫ ʽʥʬʦʨʤʘʮʽʶ. 

ʋ ʤʝʞʘʭ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʜʣʷ ʟʙʦʨʫ ʜʘʥʠʭ ʚʘʢʘʥʩʽʡ ʚʝʙ-ʩʢʨʘʧʽʥʛ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʧʦʯʘʪʢʦʚʠʡ ʝʪʘʧ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʢʦʥʚʝʻʨʘ. ʇʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʜʘʥʽ ʧʨʦʭʦʜʷʪʴ 

ʧʦʧʝʨʝʜʥʻ ʦʯʠʱʝʥʥʷ: ʚʠʜʘʣʝʥʥʷ ʟʘʡʚʠʭ ʩʠʤʚʦʣʽʚ, HTML-ʨʦʟʤʽʪʢʠ, ʧʦʚʪʦʨʽʚ, ʧʦʨʦʞʥʽʭ ʟʥʘʯʝʥʴ ʪʘ 

ʪʝʭʥʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɼʘʣʽ ʚʠʢʦʥʫʻʪʴʩʷ ʥʦʨʤʘʣʽʟʘʮʽʷ ʥʘʟʚ ʧʦʩʘʜ, ʬʦʨʤʘʪʫʚʘʥʥʷ ʟʘʨʧʣʘʪʥʠʭ ʟʥʘʯʝʥʴ, 

ʫʥʽʬʽʢʘʮʽʷ ʥʘʟʚ ʤʽʩʪ ʽ ʟʙʝʨʝʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʙʘʟʽ ʜʘʥʠʭ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ 

ʘʥʘʣʽʟʫ ʚʘʢʘʥʩʽʡ ʟʘ ʧʨʦʬʝʩʽʷʤʠ, ʨʝʛʽʦʥʘʤʠ, ʨʽʚʥʝʤ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ ʪʘ ʚʠʤʦʛʘʤʠ ʨʦʙʦʪʦʜʘʚʮʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʙ-ʩʢʨʘʧʽʥʛʫ ʫ ʟʘʜʘʯʘʭ ʟʙʦʨʫ ʧʫʙʣʽʯʥʠʭ ʜʘʥʠʭ ʚʘʢʘʥʩʽʡ ʜʦʟʚʦʣʷʻ 

ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʦʪʨʠʤʘʥʥʷ ʘʢʪʫʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʨʽʟʥʠʭ ʚʝʙʨʝʩʫʨʩʽʚ, ʟʤʝʥʰʠʪʠ ʯʘʩʪʢʫ ʨʫʯʥʦʾ 

ʨʦʙʦʪʠ ʪʘ ʩʪʚʦʨʠʪʠ ʦʩʥʦʚʫ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʘʥʘʣʽʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ. ʇʦʻʜʥʘʥʥʷ Beautiful Soup ʜʣʷ 

ʦʙʨʦʙʢʠ HTML-ʢʦʜʫ, Selenium ʜʣʷ ʨʦʙʦʪʠ ʟ ʜʠʥʘʤʽʯʥʠʤʠ ʩʪʦʨʽʥʢʘʤʠ ʪʘ ʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ Robots 

Exclusion Protocol ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ ʛʥʫʯʢʠʡ, ʩʪʘʙʽʣʴʥʠʡ ʽ ʢʦʨʝʢʪʥʠʡ ʧʽʜʭʽʜ ʜʦ ʟʙʦʨʫ ʚʽʜʢʨʠʪʠʭ 

ʚʘʢʘʥʩʽʡʥʠʭ ʜʘʥʠʭ. 

ɺʠʩʥʦʚʢʠ. ɸʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʟʙʽʨ ʧʫʙʣʽʯʥʠʭ ʜʘʥʠʭ ʚʘʢʘʥʩʽʡ ʽʟ ʚʝʙʨʝʩʫʨʩʽʚ ̒  ʘʢʪʫʘʣʴʥʠʤ 

ʥʘʧʨʷʤʦʤ ʫ ʩʬʝʨʽ ʘʥʘʣʽʟʫ ʨʠʥʢʫ ʧʨʘʮʽ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʠʚʥʦ ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʧʦʧʠʪ ʥʘ ʧʨʦʬʝʩʽʾ, ʚʠʤʦʛʠ ʨʦʙʦʪʦʜʘʚʮʽʚ ʽ ʨʽʚʝʥʴ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʚʝʙ-

ʩʢʨʘʧʽʥʛʫ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʟʙʦʨʫ ʜʘʥʠʭ ʥʘʚʽʪʴ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʚʽʜʢʨʠʪʦʛʦ API, ʘ ʪʘʢʦʞ ʜʘʻ ʟʤʦʛʫ 

ʧʨʘʮʶʚʘʪʠ ʷʢ ʟʽ ʩʪʘʪʠʯʥʠʤʠ, ʪʘʢ ʽ ʟ ʜʠʥʘʤʽʯʥʠʤʠ ʚʝʙʩʪʦʨʽʥʢʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʠʤ ʻ ʜʦʪʨʠʤʘʥʥʷ 

ʝʪʠʯʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʧʨʘʚʠʣ ʟʙʦʨʫ ʜʘʥʠʭ, ʟʦʢʨʝʤʘ ʦʙʤʝʞʝʥʥʷ ʯʘʩʪʦʪʠ ʟʘʧʠʪʽʚ ʪʘ ʚʨʘʭʫʚʘʥʥʷ ʧʨʘʚʠʣ 
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METHODS OF ACHIEVING ACCURATE TRANSLATION OF MEDICAL TERMINOLOGY IN 

CONTEMPORARY MEDICAL DISCOURSE 

 

Abstract. This article is devoted to the issue of accurately translating medical terminology, which is 

one of the key challenges faced by researchers, as numerous problematic aspects arise in the translation of 

specialized terms. 

Among the difficulties identified are the dynamic nature of terminology, manifested not only in the 

emergence of neologisms but also in the polysemy, synonymy, and antonymy of terms, as well as in the 

continuous replacement of older terms with new ones. 

A separate category includes single and multi-component terms, for which various techniques and 

classifications are employed. The article analyzes various classifications and methods of translating medical-

scientific terminology and examines the strategies for achieving the most accurate and appropriate 

translation. 

Keywords: english language, medical terminology, translation technique, multi-component term, 

classification, word formation. 

 

Problem Statement 

The accurate translation of medical terminology is one of the key issues facing specialists and 

occupies a special place among the challenges encountered by those who use foreign medical terminology. It 

should be noted that translation serves as a constant source of language development and enrichment, with 

newly emerging terminological units. 

However, translators face several difficulties, as there is often no direct equivalent for a particular 

term, or its meaning may be conveyed inaccurately in the target language. 

Another important issue in the translation of medical literature is the polysemy and ambiguity of terms 

across different fields of science and technology, which may result in inaccuracies or insufficient precision in 

the transfer of terminology during translation. 

The primary objective remains the achievement of an adequate translation, since medical terminology 

is one of the areas most dependent on accuracy and precision. Inaccurate translation may lead to 

misunderstandings, errors in the subsequent interpretation and use of terminological units, confusion in 

professional communication, and insufficient contextual accuracy in conveying the intended meaning of a 

term. 

Analysis of Recent Research and Publications 

The problem of accurate terminology translation has attracted the attention of scholars such as I. A. 

Prokop, M. Hodovana, H. Ya. Kitura, D. Shmelev, N. I. Yelahina, O. Shylovskyi, S. Hryniov, V. Danilenko, 

O. Yefimov, S. V. Shepitko, T. Kyiak, V. Tatarinov, S. Khyzhniak, M. M. Tarapatov, and L. Poliuga. N. 

Lytvynenko, N. Kosmakova, N. Misnyk, and T. Leshchuk have studied various aspects of medical 

terminology. 

Purpose of the Article 

The purpose of this article is to examine the main methods and techniques used in the translation of 

medical terminology as part of the broader issue of ensuring the accurate transfer of terms in the context of 

their polysemy and ambiguity across different fields of science and technology. 

Main Body 

The primary objective of translating medical terminology is to ensure the adequacy and accuracy of 

conveying information in the target language. To achieve this goal, a wide range of translation techniques 
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and strategies is employed to ensure high-quality translation and the complete transfer of a term meaning 

within the context of medical discourse. 

According to I. A. Prokop, H. Ya. Kitura, and N. I. Yelahina, çnew achievements in science and 

technology, advances in medical science, the implementation of modern technologies in healthcare, and the 

emergence of new social phenomena can significantly contribute to the enrichment of the terminological 

systemè. 

M. Ya. Salamakha identifies the complete fusion of a wordôs meaning with its concept and its stylistic 

neutrality as essential characteristics of a term [10]. 

A. Ya. Kovalenko classifies terms structurally into simple terms (lung), compound terms 

(neurosurgery), and terminological phrases (lung compliance) [4]. 

First and foremost, it is necessary to distinguish translation transformations, which involve 

modifications of language units aimed at preserving the precise meaning of a term. 

T. I. Panko, I. M. Kochan, and H. P. Matsiuk identify the following translation transformations [8]: 

Å Lexical transformations: transcription, transliteration, calquing, and modulation; 

Å Grammatical transformations: literal translation, sentence partitioning, sentence integration, and 

grammatical substitutions; 

Å Lexical-grammatical transformations: antonymic translation, descriptive translation, and 

compensation. 

These transformational models help preserve meaning as accurately as possible while maintaining the 

norms of the target language. 

M. P. Pavlovskyi proposes the following methods for rendering single-component and multi-

component lexical units: 

Å Calquing, the primary purpose of which is to replace the components of words or phrases with their 

direct equivalents in the target language. This technique is most commonly used for translating general terms 

and organizational names. 

Å Equivalent translation, whose main purpose is the accurate transfer of content while strictly adhering 

to the norms of the target language (e.g., redress ï ʢʦʤʧʝʥʩʘʮʽʷ). 

Å Transcription, which is the written reproduction of words according to their pronunciation using a 

specific graphic system (e.g., Bainbridge ï ɹʝʡʥʙʨʠʜʞ). 

Å Descriptive translation used when there is no equivalent in the target language; complete 

correspondence is achieved through an expanded explanation of the term (e.g., unenforceable ï such as 

cannot serve as grounds for a legal claim). 

Å Generalization, a broadening technique employed when a source-language unit has a narrower 

meaning than its target-language equivalent in a given context (e.g., decisions ï court decisions). 

Å Antonymic translation, which conveys the meaning of a source-language unit through an opposite 

concept, resulting in a complete restructuring of the expression (e.g., It was not cold outside ï It was warm 

outside). 

Å Compensation, which involves replacing an untranslatable element of the source language with 

another means that conveys the same information. The compensatory element may appear in a different part 

of the translated text. 

Å Specification (concretization), which replaces a source-language word or phrase with a broader 

meaning by a target-language unit with a narrower meaning. This technique is often used to clarify nuances 

of the original term or cultural traditions conveyed through terminology. 

Å Logical development, which involves replacing one concept with another that dynamically reveals its 

characteristics or properties. This technique may result in substituting a cause with its effect or vice versa. 

Å Omission, which entails excluding semantically redundant language units from the translated text. 

Their meanings can usually be inferred from context (e.g., brave and courageous ï brave) [7]. 

V. V. Lobanova proposes additional techniques for translating multi-component terms: 

Å Descriptive translation conveys the meaning of a word through an extended explanation. This 

method is necessary when the target language lacks the corresponding concept, for example: test-type ï a 

chart used for determining visual acuity. 

Å Genitive construction used when the components of a terminological phrase are nouns, for example: 

direct current system ï a system of direct current [5]. 

Å Calquing, which may be employed when most translated words have direct equivalents or when the 

syntactic structures of the source and target languages coincide. 
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Å Transliteration, which reproduces English letters with corresponding letters of the Ukrainian 

alphabet. Unlike transcription, pronunciation is not taken into account. This method is often used when stable 

associations exist between English and Ukrainian forms. 

Å Transcription, which reproduces the phonetic form of a word, for example: workout ï ʚʦʨʢʘʫʪ. This 

technique is primarily used for translating personal names, proper names, and neologisms (e.g., Campbell ï 

ʂʝʤʧʙʝʣʣ; Wall Street Journal ï ʋʦʣʣ-ʉʪʨʽʪ ɼʞʦʨʥʝʣ). 

Å Translation using various lexical means, for example: data processing equipment ï data-processing 

equipment. 

In addition, scholars identify a universal classification applicable to both single-component and multi-

component terms and terminological phrases, particularly when translating non-equivalent vocabulary: 

Å Translation through transliteration and transcription; 

Å Calquing; 

Å Descriptive translation; 

Å Translation by means of an analog; 

Å Transformational translation (reordering, substitution, addition, or omission). 

These methods and classifications play a crucial role in the translation of medical terminology, as they 

help preserve the meaning of each component and ensure the accurate transmission of information to the 

reader. 

Conclusions 

The translation of medical terminology is a complex and highly responsible process. It requires both 

accuracy and adequacy in conveying meaning. An equally important factor is the translatorôs understanding 

of the context. The need to improve translation approaches is driven by the continuous development of 

medical science and the emergence of new technologies. 

The analysis of scholarly works has demonstrated that medical terms may have different structural 

formsðsimple, compound, or multi-componentðwhich directly influences the choice of translation method. 

Thus, accurate and appropriate translation is achieved by applying various translation transformations. 

The study has shown that there is no universal method for translating medical terminology. The choice 

of a translation strategy depends on the context, the availability of linguistic equivalents, and the term`s 

structure. The translator needs to understand the contextual meaning of each term within a specific subject 

area and field of knowledge. At the same time, the reader should possess the necessary cultural and 

background knowledge relevant to the text. 

ɸʥʦʪʘʮʽʷ. ʉʪʘʪʪʶ ʧʨʠʩʚʷʯʝʥʦ ʨʦʟʛʣʷʜʫ ʧʠʪʘʥʥʷ ʜʦʩʷʛʥʝʥʥʷ ʢʦʨʝʢʪʥʦʛʦ ʧʝʨʝʢʣʘʜʫ ʤʝʜʠʯʥʦʾ 

ʪʝʨʤʽʥʦʣʦʛʽʾ, ʷʢ ʦʜʥʽʻʶ ʽʟ ʢʣʶʯʦʚʠʭ ʧʨʦʙʣʝʤ ʷʢʽ ʧʦʩʪʘʶʪʴ ʧʝʨʝʜ ʥʘʫʢʦʚʮʷʤʠ, ʦʩʢʽʣʴʢʠ ʤʘʶʪʴ ʙʘʛʘʪʦ 

ʧʨʦʙʣʝʤʥʠʭ ʤʦʤʝʥʪʽʚ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʧʝʨʝʢʣʘʜʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʪʝʨʤʽʥʽʚ. 

ʉʝʨʝʜ ʧʨʦʙʣʝʤ, ʷʢʽ ʟʘʟʥʘʯʘʶʪʴʩʷ ʻ ʪʘʢʽ ʷʢ ʨʫʭʣʠʚʘ ʪʝʨʤʽʥʦʣʦʛʽʷ, ʷʢʘ ʚʠʨʘʞʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ 

ʧʦʷʚʦʶ ʥʝʦʣʦʛʽʟʤʽʚ, ʘʣʝ ʡ ʙʘʛʘʪʦʟʥʘʯʥʽʩʪʶ, ʩʠʥʦʥʽʤʽʯʥʽʩʪʶ, ʘʥʪʦʥʽʤʽʯʥʽʩʪʶ ʪʝʨʤʽʥʦʣʦʛʽʾ, ʧʦʩʪʽʡʥʠʤ 

ʟʘʤʽʱʝʥʥʷʤ ʩʪʘʨʠʭ ʪʝʨʤʽʥʽʚ ʥʦʚʠʤʠ.  

ɼʦ ʦʢʨʝʤʦʾ ʢʘʪʝʛʦʨʽʾ ʪʝʨʤʽʥʽʚ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʦʜʥʦ ʪʘ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʽ ʪʝʨʤʽʥʠ, ʜʣʷ 

ʧʝʨʝʢʣʘʜʫ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʧʨʠʡʦʤʠ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʾ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʩʧʦʩʦʙʠ ʧʝʨʝʢʣʘʜʫ ʤʝʜʠʯʥʠʭ ʥʘʫʢʦʚʠʭ ʪʝʨʤʽʥʽʚ, ʪʘʢʦʞ ʨʦʟʛʣʷʥʫʪʦ ʧʨʠʡʦʤʠ ʷʢʠʤʠ 

ʢʦʨʠʩʪʫʶʪʴʩʷ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʘʡʙʽʣʴʰ ʪʦʯʥʦʛʦ ʪʘ ʜʦʮʽʣʴʥʦʛʦ ʧʝʨʝʢʣʘʜʫ 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʥʛʣʽʡʩʴʢʘ ʤʦʚʘ, ʤʝʜʠʯʥʘ ʪʝʨʤʽʥʦʣʦʛʽʷ, ʧʨʠʡʦʤ, ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʡ, 

ʢʣʘʩʠʬʽʢʘʮʽʷ, ʩʣʦʚʦʪʚʦʨʝʥʥʷ; ʬʘʭʦʚʘ ʢʦʤʫʥʽʢʘʮʽʷ. 
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STANCE MARKERS IN MILITARY DISCOURSE 

 

Abstract. This paper examines the functioning of stance markers within military media discourse 

amid modern information warfare and hybrid security threats. The research addresses a core rhetorical 

tension in defense reporting: maintaining a veneer of detached, legally safe objectivity while subtly guiding 

public perception. By integrating macro-linguistic concepts of evaluation and framing (M. Bednarek, J. 

Mar²n-Arrese, S. Zhabotynska) with the functional frameworks of D. Biber and K. Hyland, the study 

uncovers the hidden mechanisms shaping media reality. Particular focus is placed on the strategic 

deployment of epistemic markers, functioning either as hedges to manage institutional liability or as boosters 

to enforce narrative certainty, alongside attitudinal markers designed to direct the audienceôs emotional and 

ideological evaluation of military events. 

Keywords: military media discourse, epistemic markers, attitudinal markers, hedges, boosters. 

 

In the era of hybrid conflicts and high-intensity informational confrontation, military media discourse 

serves as a key arena for geopolitical positioning. Military operations are no longer confined to physical 

battlefields; they are discursively reconstructed within the global media space.  

Although military terminology is inherently technical and neutral, its application in news reports 

requires careful rhetorical management. This allows media outlets to balance a dual pragmatic challenge: 

maintaining a facade of objective, legally safe reporting while implicitly steering the audienceôs ideological 

and emotional evaluation of military events. This dual objective is achieved primarily through the 

deployment of stance markers, linguistic resources that express an authorôs commentary on propositional 

content [1]. Investigating how these markers modify military terminology allows to expose the hidden 

mechanisms of media framing, reality construction, and cognitive manipulation in public discourse. 

This study builds on established research in media and political discourse, drawing from M. 

Bednarekôs evaluative parameters [2], J. Mar²n-Arreseôs models of epistemic stance [3, 4, 5], and S. 

Zhabotynskaôs cognitive narrative framing [6] to interpret how media outlets navigate the unique constraints 

of defense reporting. To apply these conceptual framing theories to a concrete analysis of stance markers in 

military media discourse, the research utilizes the formal and functional foundations laid by Douglas Biber 

[1] and Ken Hyland [7]. Specifically, Biberôs stance taxonomy serves to isolate the precise grammatical 

machinery, such as modal verbs, stance adverbs, and projective clauses, used to inject authorial perspective 

into a text. The tools are divided into epistemic stance (regulating certainty and information sources) and 

attitudinal stance (expressing value judgments). 

To understand the strategic deployment of these elements in military media discourse, Biberôs 

grammatical taxonomy must be mapped onto Hylandôs model of interpersonal metadiscourse. Hyland views 

text as a dynamic social dialogue where writers use rhetorical devices to manage reader alignment. Within 

this combined framework, Biberôs epistemic markers are recontextualized as Hyland's hedges (deployed to 

protect institutional liability when reporting unverified battlefield data) or boosters (used to enforce narrative 

certainty). Concurrently, Biberôs attitudinal modifiers function as attitude markers that direct the readerôs 

emotional response to military events. This synthesis creates a powerful "What + Why" formula: Biber 

identifies what grammatical stance is empirically present, while Hyland explains why the media outlet 

deployed it to manage institutional risk or shape public perception [1, 7]. 

Additionally, this study applies S. Zhabotynskaôs insights regarding audience reception of political 

narratives to analyze stance markers as cognitive triggers. These elements link technical military terms to 

broader ideological stories, directly guiding the reader. It illuminates the power of attitudinal markers, such 

as admittedly, predictably, or inevitably, to normalize or reframe controversial decisions as entirely logical, 

necessary outcomes [6]. 

In current political articles, and official briefings, military terms rarely appear in isolation; they are 

surrounded, managed, and modified by discourse markers to direct the readerôs cognitive interpretation.  

https://orcid.org/0000-0002-0365-3248
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Reporting on ongoing military operations, news agencies often utilize highly impactful military verbs, 

for example, neutralize, decimate, intercept, advance before definitive verification is available. To navigate 

this risk, journalists surround military terminology with epistemic boosters (e.g., inevitably, undeniably, 

indisputably),  hedges (e.g., perhaps, reportedly, allegedly, seemingly), evidential markers (according to 

unverified videos, claims a prominent military blog), and attitudinal markers  (recklessly, alarmingly, tragic). 

From a pragmatic perspective, they legally protect the media outlet from inaccuracies while still steering the 

readerôs perception of the war. 

Epistemic stance markers deal with the writerôs certainty, knowledge, and commitment to the truth 

of their statements. They are classified according to the degree of certainty: 

Å Boosters (high certainty/ inevitability) are used in military reports to project confidence and 

certainty, reinforcing the legitimacy of assertions (e.g., undoubtedly, clearly, definitely, must). 

Volodymyr Zelenskiy's new year address emphasised, predictably enough, a long-term goal of victory 

in the war [8]. Expectation booster predictably enough establishes immediate inevitability and shared 

expectation between the author and audience. By framing the political message as entirely expected, it 

normalizes the wartime narrative as the reader's logical baseline. Ukraine must urgently be given the ú300bn 

of frozen Russian assets. Confiscating the funds would shock Putin, help Ukraine, and take advantage of 

disillusionment in the US economy. [9]. The booster must urgently signals absolute necessity, framing the 

action as the only logical choice. By leaving no room for alternative options, these high-certainty markers 

directly push the reader to agree with the statement.  

Å Epistemic hedges (low certainty) express doubt, soften claims, and shield the writer from liability, 

lowering the writer's responsibility  (e.g., reportedly, presumably, possibly, allegedly). 

The air attacks happened as Russia reportedly massed 50,000 soldiers to launch a major assault aimed 

at recapturing Ukrainian-held territory in Kursk oblast [10]. The technical military verb massed, in this text 

fragment, is immediately preceded by the epistemic hedge reportedly that signals a lack of absolute factual 

commitment by The Guardian, fulfilling the institutional standard of impartiality. 

  Within military media discourse, evidential markers serve as the primary linguistic mechanism for 

anchoring a claim's origin, directly signaling how information was acquired to either build epistemic 

authority or manage institutional accountability [3, 6]. The analyzed military texts reveal two primary 

categories of these markers: 

Å reportative evidential markers attribute knowledge to mediated verbal or institutional sources (e.g., 

according to intelligence reports or claims, a prominent military blog): According to the UK Ministry of 

Defence, Russian forces advanced further into the contested territory dynamic following the capture of 

Avdiivka. [11]. The military verb advanced is preceded by the reportative marker according to, which shifts 

factual responsibility to an external source to protect institutional neutrality. 

Å perceptual evidential markers ground assertions in direct physical or technological observation (e.g., 

was seen, was heard, according to unverified videos).  

Hitting civilian infrastructure seems to be only effective tactic for Putinôs under-pressure forces [12]. 

Instead of presenting the claim as an absolute, objective fact, seems to be shifts the proposition into the realm 

of interpretation. It signals that the writer is drawing a logical conclusion based on observable evidence, 

while maintaining a degree of professional detachment.  

While standard media discourse often privileges eyewitness immediacy, military reporting operates 

under a strict mandate for institutional precision and strategic authority. Consequently, perceptual evidential 

markers are relatively restricted within this genre, publishing unverified battlefield data while safely shifting 

the legal liability to external actors. To preserve institutional credibility, the discourse typically prioritizes 

reportative evidentials backed by official intelligence or defense ministries.  

Attitudinal markers reveal the writerôs emotional judgment or bias using adjectives to evaluate or 

intensify the event (e.g., tragic, significant, heroic), transforming raw facts into a crafted narrative. Ukraine 

had a brutal plan to bankrupt Putin with his own war dead ï until Trumpôs oil U-turn wrecked it [13]. The 

attitudinal modifier brutal injects a stark moral judgment into a strategic operation (plan), underscoring its 

severe and ruthless nature. Ultimately, the attitudinal markers allow media outlets to push a specific political 

viewpoint while maintaining the veneer of objective hard news.  

In conclusion, military news coverage relies heavily on stance markers to shape how conflicts are 

reported. Through epistemic stance, using hedges and evidential markers, media outlets control levels of 

certainty and attribute sources, which protect them when reporting unverified frontline events. Meanwhile, 

attitudinal markers inject emotional, moral, and qualitative value judgments into seemingly neutral text to 

build a specific political frame. Ultimately, these two stance dimensions do more than just report on war; 
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they actively shape the narrative, allowing media outlets to advance a clear political viewpoint under the 

guise of objective reporting. 
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TEACHER BURNOUT IN EFL CONTEXTS: PSYCHOLOGICAL RISK FACTORS AND 

PEDAGOGICAL IMPLICATIONS 

 

The phenomenon of teacher burnout has long been recognized as a critical issue in education, affecting 

teacher well-being, pedagogy, and student outcomes. In the context of English as a Foreign Language (EFL) 

teaching, unique demandsðranging from linguistic and cultural mediation to adapting pedagogical practices 

for diverse learnersðmay intensify the risk of burnout. The present article examines psychological risk 

factors for burnout among EFL teachers and explores pedagogical implications, drawing on recent empirical 

studies as well as classical burnout theory. 

Burnout among teachers is typically conceptualized as a syndrome comprising emotional exhaustion, 

depersonalization, and reduced personal accomplishment (as per original formulations of Maslach Burnout 

Inventory (MBI)). [1] In EFL contexts, stressors may be magnified by role complexity (teacher as linguistic 

and cultural mediator), institutional constraints, and increasing demands for professionalism, especially 

under challenging socio-political or resource-scarce environments. 

Understanding psychological risk factors for burnout in EFL contexts is critical for designing 

interventions that support teacher well-being, stabilize teacher retention, and safeguard the quality of 

language instruction. 

General studies of teacher burnout emphasize that burnout is not a discrete event but a gradual, 

cumulative process characterized by progressive emotional exhaustion, diminished enthusiasm, detachment 

from students or colleagues, and erosion of professional efficacy. [2] Emotional burnout may further lead to 

negative psychological outcomes such as low self-esteem, dissatisfaction with work, and even somatic and 

psycho-social problems. [3] 

Burnout is often associated with chronic stress, high emotional and cognitive demands, and 

insufficient recovery or self-regulation resources. [4] 

In recent years, research has specifically addressed burnout among EFL teachers, given the distinct 

challenges of language teaching. For example, a mini-review on ñStress and Burnout in EFL Teachersò 

highlights that stressðparticularly chronic stress associated with language teaching, classroom dynamics, 

and the emotional labor of teachingðis a common antecedent to burnout in EFL settings. The authors argue 

that a crucial protective factor is Teacher self-efficacy, which can mediate the negative impact of stress on 

burnout.[5] 

More recently, empirical studies have begun to unpick how institutional and contextual variables, 

individual psychological traits, and resources for coping shape EFL teacher burnout. For example, a 2025 

mixed-method study among Chinese university EFL instructors found that perceived school climate, job 

demands, and the ability to regulate emotions significantly influenced burnout rates.[6] Another 2024 study, 

focusing on EFL teachers in technology-enhanced instruction (TEI) settings, identified personality traits and 

Psychological Capital (PsyCap) as key protective or risk factors for burnout. [7] 

These studies underscore that burnout in EFL context is shaped by a complex interplay of individual 

psychological resources, institutional/organizational environment, and context-specific demands (e.g., 

technology integration, pedagogical adaptation, cultural mediation) 

Psychological Risk Factors in EFL Contexts 
A recent study of 550 Chinese EFL teachers working in technology-enhanced instruction contexts 

found that certain personality traits (openness, extraversion, agreeableness, conscientiousness) were 

negatively correlated with burnout, while neuroticism was positively correlated with higher burnout. 

Specifically, individuals high on conscientiousness, extraversion or openness were more likely to possess 

strong PsyCap and employ proactive coping strategies, thereby buffering against stress and emotional 

exhaustion. [7] 
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Psychological Capital (PsyCap) - a construct encompassing hope, optimism, resilience, and self-

efficacy - was shown to be a strong negative predictor of burnout. [7] Thus, an EFL teacherôs disposition, 

adaptive personality traits, and inner psychological resources appear critical for resilience against burnout. 

Teaching EFL often involves sustained emotional labor: building rapport with learners, managing 

classroom dynamics, handling studentsô anxieties and diverse linguistic / cultural backgrounds. Chronic 

exposure to such demands fosters stress. In the mini-review by Chang (2022), teacher self-efficacy emerges 

as a mediator: higher self-efficacy reduces the likelihood of burnout even in stressful environments. [5] 

Conversely, when self-efficacy is low and stress remains chronic, teachers are at elevated risk for 

emotional exhaustion, depersonalization (e.g., feeling detached from students), and reduced sense of personal 

accomplishment. [8] 

Institutional and structural features of the teaching environment significantly influence burnout risk. In 

the 2025 mixed-method study of Chinese EFL university instructors, high job demands (heavy workloads, 

competing responsibilities) were strongly associated with burnout. [6] 

At the same time, a supportive school climate - including collegial relationships, organizational 

support, and a positive institutional culture - was inversely associated with burnout. [6] In other context, 

among Turkish EFL teachers, school type influenced burnout: primary school teachers reported higher levels 

of burnout compared to their peers. [1]  

In technology-enhanced teaching environments (e.g., blended or online instruction), adaptation 

demands, rapid changes, and the cognitive load of mastering new tools may further burden teachers, 

especially when support and resources are lacking. [7] 

For EFL teachers in regions affected by conflict, economic instability, or social upheaval, external 

stressors can dramatically amplify the risk of burnout. For instance, a study conducted in wartime Ukraine 

identified self-regulation training (e.g., emotional regulation exercises) as a key preventive strategy for 

foreign-language teachers facing constant threat, uncertainty, and growing societal expectations. [9] 

Similarly, research on higher-education educators notes that socio-economic difficulties, unstable 

working conditions, and resource scarcity contribute to decreased adaptive capacity and increased 

burnout.[4] 

Thus, beyond individual and institutional factors, the broader socio-political context plays a nontrivial 

role in shaping burnout risk among EFL teachers. 

Pedagogical Implications 

Recognizing the psychological and contextual factors contributing to burnout among EFL teachers 

there is a call for practical, evidence-based pedagogical and institutional strategies. The following expanded 

implications address interventions at the individual, classroom, institutional, and policy levels. 

1. Strengthening Psychological Capital (PsyCap) and Teacher Self-Efficacy 

Research consistently indicates that psychological capitalða composite of hope, optimism, resilience, 

and self-efficacyðacts as a strong buffer against burnout. High PsyCap enables EFL teachers to reinterpret 

challenges as manageable, maintain perseverance, and sustain motivation in demanding contexts. Thus, EFL 

teacher education programs must incorporate explicit PsyCap-building modules. Practical strategies include: 

Å Mastery experiences:Encourage teachers to set achievable micro-goals (e.g., improving 

pronunciation instruction, differentiating tasks) and reflect on successful implementations. Documented 

accomplishments directly improve self-efficacy. 

Å Modeling and peer observation: Observing competent colleagues who share similar challenges helps 

teachers internalize effective practices, thereby enhancing perceived capability. 

Å Structured reflection and journaling: Reflective teaching journals foster greater awareness of 

strengths, facilitating resilience through meaning-making and positive reframing. 

Å Solution-focused workshops: PD sessions emphasizing problem-solving rather than deficit-oriented 

approaches help teachers feel more competent and optimistic. 

In contexts where teachers face abrupt shifts - such as moving to online instruction or working with 

displaced learners PsyCap-based training becomes even more essential to counter uncertainty and prevent 

emotional exhaustion. 

2. Developing Emotion Regulation Skills and Coping Mechanisms 

EFL teaching involves extensive emotional labor, including creating rapport, managing student anxiety 

about language performance, and maintaining encouragement in multicultural classrooms. Poor emotional 

regulation magnifies stress responses and accelerates burnout onset. Effective interventions include: 

Å Mindfulness-based stress reduction (MBSR): Techniques such as breathing exercises, guided 

meditation, or brief in-class grounding techniques reduce physiological stress responses. 
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Å Cognitive reappraisal training: Encouraging teachers to reinterpret student misbehavior, 

disengagement, or poor performance as developmental, not personal failures, lowers emotional strain. 

Å Emotion-focused PD workshops: Sessions might explore managing cross-cultural tension, 

communication breakdowns, and student resistanceðcommon stress triggers in EFL contexts. 

Å Peer-support groups: Facilitated discussion circles where teachers can share concerns in a non-

judgmental space help normalize emotional challenges. 

These mechanisms directly enhance teachersô ability to tolerate classroom pressure, reduce 

depersonalization, and maintain professional empathy. 

3. Reducing Classroom-Level Workload Through Instructional Design 

A subtle but pervasive contributor to EFL teacher burnout is the high cognitive and affective load 

involved in designing and delivering effective language instruction. Alleviating this load through strategic 

pedagogical adjustments can promote sustainability. Classroom-level strategies: 

Å  Task-based learning (TBL): TBL naturally shifts responsibility to students, reducing teacher talking 

time and cognitive strain while maintaining engagement and meaningful interaction. 

Å Flipped learning: Offloading input-based activities (lectures, explanations, vocabulary pre-teaching) 

to homework frees in-class time for communicative work and reduces repetitive teacher effort. 

Å Use of learner autonomy strategies: Training students to self-assess, use portfolios, and engage in 

peer feedback diminishes teacher assessment workload. 

Å Technology-enhanced scaffolding: Tools like automated vocabulary trainers, AI-assisted 

pronunciation apps, or LMS discussion boards provide support without increasing teacher workload (when 

used appropriately). 

Teacher burnout often correlates with perceived inefficacy. Instructional models that shift the emphasis 

toward student responsibility can simultaneously improve learning outcomes and teacher well-being. 

4. Building Supportive and Collaborative School Cultures 
Institutional climate - including collegiality, leadership style, and organizational supportðplays a 

central role in teacher well-being. A positive environment mitigates stress and supports emotional resilience. 

Institutional strategies: 

Å Mentoring programs: Pairing novice teachers with experienced mentors helps novices navigate 

curricular expectations, classroom management, and cultural issues in EFL teaching. 

Å Collaborative planning time: Scheduled co-planning periods foster shared responsibility, reduce 

isolation, and distribute curricular workload across teaching teams. 

Å Recognition and professional respect: Simple mechanisms such as acknowledging teacher 

achievements, facilitating teacher-led workshops, and involving teachers in decision-making improve morale 

and professional identity. 

Å Reduced bureaucratic load: Streamlining paperwork, assessment documentation, and administrative 

tasks can directly lower emotional exhaustion. 

In institutions where EFL departments are marginalized or under-resourced, establishing structures 

that affirm the value of language teaching is crucial. 

5. Managing Technological Demands in EFL Instruction 

With the rise of blended learning, AI-based tools, and remote classrooms, teachers may feel pressured 

to master new technologies rapidly. Without adequate support, this pressure can lead to frustration, self-

doubt, and burnout. Supports include: 

Å Ongoing technology training: Instead of one - off PD sessions, institutions should offer sustained 

training cycles that allow teachers to experiment and receive feedback. 

Å Pedagogically - driven technology use: Teachers must be encouraged to reject unnecessary tools and 

focus only on those that clearly support communicative competence or reduce workload. 

Å Tech-mentor systems: Tech-savvy teachers can support colleagues in adapting new tools at a 

reasonable pace. 

Å Clear institutional expectations: Schools should articulate what technologies teachers are required - 

not simply encouraged - to use, preventing overload. 

A balanced approach ensures that technology becomes a resource rather than a stressor. 

6. Policy-Level Interventions: Addressing Structural Causes of Burnout 
Many burnout factors cannot be addressed solely through individual coping or improved pedagogy. 

Broader structural interventions are needed. Policy recommendations include:  

Å Class-size regulations: Overcrowded EFL classrooms reduce opportunities for personalized support 

and escalate emotional fatigue. 
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Å Stable employment conditions: Guaranteeing job security and predictable workloads is essential, 

particularly for adjunct or part-time EFL instructors. 

Å Fair compensation: Pay that reflects the cognitive and emotional demands of EFL teaching supports 

professional dignity and reduces chronic stress. 

Å Access to mental health services: Confidential counseling services, burnout screening, and 

psychological support must be standard in educational institutions. 

Å Continuous professional development: Funding and incentives for research, conferences, and 

specialized training enhance teachersô sense of professional growth. 

Policies that recognize language teaching as a high-expertise, high-demand profession are 

indispensable to mitigating burnout. 

7. Supporting Teachers in Crisis or High-Stress Regions 

In contexts affected by political unrest, war, displacement, or social upheaval, EFL teachers face 

compounded pressures. They may be working with traumatized learners, disrupted curricula, or unstable 

institutional structures. Support measures may include: 

Å Trauma-informed pedagogical training to help teachers work with affected learners without 

absorbing secondary trauma. 

Å Remote teaching support systems for teachers displaced or working in unsafe areas. 

Å Crisis counseling for teachers experiencing fear, anxiety, or loss. 

Å Reduced curricular demands during periods of instability to prevent overload. 

Such measures are essential for safeguarding teacher well-being and maintaining educational 

continuity. 

8. Encouraging Research Literacy and Reflective Professionalism 

Teachers who understand burnout mechanisms and stay informed about pedagogical research often 

experience a greater sense of agency. Practical actions: 

Å Institutions can facilitate access to academic journals and encourage action research projects. 

Å Teacher-led inquiry communities help convert classroom problems into collaborative research 

questions. 

Å Critical reflection training supports teachers in identifying early signs of burnout and responding 

proactively. 

Å Developing research literacy not only enhances pedagogical competence but also reinforces 

professional identity, a protective factor against burnout. 

Given the multifaceted nature of burnout in EFL contexts, the following pedagogical and institutional 

strategies emerge as particularly relevant: 

1. Cultivating Psychological Capital and Self-Efficacy 

Because strong PsyCap and self-efficacy reduce burnout risk, teacher training programs (both pre-

service and in-service) should incorporate components aimed at building psychological resilience, optimism, 

hope, and self-efficacy. Professional development workshops might include stress-management, emotion-

regulation, and coping strategies, as well as reflective practices that help teachers recognize and reinforce 

their competencies and successes. 

2. Fostering Supportive Institutional Environments 

Institutions should prioritize building a positive school climate: collegial support, mentoring, 

collaborative professional development, and organizational recognition of teachersô efforts. This includes 

adequate allocation of resources, manageable workloads, and structural support for adaptation to changing 

pedagogical demands (e.g., technology integration). 

Educational leadership should also be sensitive to the extra burdens on EFL teachersðespecially when 

they act as linguistic and cultural mediatorsðand provide targeted support, e.g., through peer support 

groups, institutional networks, or counseling. 

3. Encouraging Self-Regulation and Coping Mechanisms 

Individual-level interventions, such as self-regulation training, mindfulness, stress reduction 

techniques, and emotional-intelligence development, can help EFL teachers manage emotional labor and 

recover from professional strain. For instance, in conflict-affected contexts, tailored self-regulation exercises 

have been proposed as effective preventive tools against professional burnout. [9] 

4. Context-Sensitive Policy and Structural Interventions 

Educational policymakers should acknowledge that EFL teaching often involves additional burdens 

(cultural mediation, shifting pedagogies, student diversity). Institutional policies should seek to reduce 

unnecessary workload, stabilize job security (especially in private or under-resourced settings), and provide 

resources for professional growth to prevent teacher attrition. 
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Moreover, in contexts of socio-political stress or instability, broader support (mental health services, 

psychological counseling, community support) may be needed to sustain a healthy teaching workforce. 

5. Monitoring and Research: Data-Driven Support 

Institutions should conduct regular assessments of teacher well-being, stress levels, and burnout 

indicators (e.g., via validated instruments such as MBI). This can help detect early signs of burnout and 

trigger timely interventions. Further, research should continue to explore how personality traits, 

psychological capital, institutional climate, socio-political context, and pedagogical demands interact to 

influence burnout risk 

Discussion 

The reviewed literature demonstrates that burnout in EFL contexts is a complex, multi-layered 

phenomenon. It is not simply a by-product of heavy workload or poor working conditions ð though these 

are important. Rather, burnout emerges from a confluence of individual psychological traits, institutional 

context, and external pressures, all mediated by factors such as self-efficacy, psychological capital, and 

emotion regulation. 

In particular, the findings from recent empirical studies show an evolution in burnout research: beyond 

measuring burnout prevalence, researchers now examine mechanisms (e.g., how personality or PsyCap 

mediates burnout, how emotion regulation mitigates institutional stressors). [6] 

For EFL contexts, such research is critical, because EFL teachers often take on extra roles (language 

mediator, cultural informant), face diversified student populations, and must adapt to rapid pedagogical 

changes (e.g., technology-enhanced instruction). These complexities render them particularly vulnerable ð 

but also suggest multiple intervention points. 

However, some limitations remain in the research landscape. Many studies are context-specific (e.g., 

Chinese universities, Turkish schools, Middle Eastern institutions), which raises issues about generalizability. 

There is a relative paucity of studies from Eastern Europe (though some, such as research in Ukraine, are 

emerging) [9]. Moreover, the interplay between socio-political stress (e.g., war, economic insecurity) and 

burnout in EFL teachers remains under-researched globally. 

Finally, while protective factors like PsyCap, self-efficacy, and supportive school climate are 

increasingly recognized, there is less empirical work on longitudinal interventions ð i.e., whether building 

these resources indeed leads to sustained reduction of burnout over time. 

Conclusion 
Teacher burnout in EFL contexts presents a serious challenge to teacher well-being, educational 

quality, and institutional stability. The evidence suggests that psychological risk factors (e.g., personality 

traits like neuroticism, low PsyCap, poor emotion regulation), institutional/job demands (heavy workload, 

unsupportive climate), and external socio-political pressures jointly contribute to burnout. 

However, the same research indicates promising avenues for intervention, notably through building 

psychological capital and self-efficacy, fostering supportive institutional climates, providing self-regulation 

resources, and designing context-sensitive policies. 

For EFL education to remain sustainable and effective ð especially in contexts with added burdens 

such as rapidly changing pedagogies or sociopolitical instability ð stakeholders (teacher educators, 

administrators, policymakers) must take burnout seriously. Investing in teacher mental health, structural 

support, and professional empowerment will not only safeguard teachersô well-being but also enhance the 

quality and stability of EFL instruction. 

Further research ð especially longitudinal and intervention-based ð is needed, including in under-

represented regions, to better understand how to promote teacher resilience and job satisfaction in diverse 

EFL contexts. 
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ʉʪʨʠʞʥʴʦʚʘ ʄʘʨʽʘʥʘ ʖʨʽʾʚʥʘ 

ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʽʥʦʟʝʤʥʠʭ ʤʦʚ  

ʤʘʪʝʤʘʪʠʯʥʠʭ ʬʘʢʫʣʴʪʝʪʽʚ  

ʅʅɯʌ ʂʅʋ ʽʤ. ʊ. ʐʝʚʯʝʥʢʘ 

ʉʪʨʠʞʥʴʦʚ ʄʠʢʦʣʘ ʖʨʽʡʦʚʠʯ 

ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʪʝʦʨʽʾ ʪʘ ʧʨʘʢʪʠʢʠ 

 ʧʝʨʝʢʣʘʜʫ ʨʦʤʘʥʩʴʢʠʭ ʤʦʚ 

 ̔ ʤ. ʄ. ɿʝʨʦʚʘ ʅʅɯʌ ʂʅʋ ʽʤ. ʊ. ʐʝʚʯʝʥʢʘ 

 

ɺɯɼʊɺʆʈɽʅʅʗ ʆɹʈɸɿɯɺ ʊʈʔʆʍ ɻʆʃʆɺʅʀʍ ɻɽʈʆɰɺ ʈʆʄɸʅʋ ɸ. ɼɽ ʉɽʅʊ-ɽʂɿʖʇɽʈɯ 

çʅɯʏʅʀʁ ʇʆʃɯʊè ɺ ʋʂʈɸɰʅʉʔʂʆʄʋ ʇɽʈɽʂʃɸɼɯ ɸ. ʇɽʈɽʇɸɼɯ 

 

ɸʥʦʪʘʮʽʷ. ʉʪʘʪʪʶ ʧʨʠʩʚʷʯʝʥʦ ʚʠʟʥʘʯʝʥʥʶ ʪʘ ʘʥʘʣʽʟʫ ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ 

ʧʝʨʝʢʣʘʜʘʮʴʢʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʧʨʠ ʧʝʨʝʜʘʯʽ ʦʙʨʘʟʽʚ ʪʘʢʠʭ ʛʝʨʦʾʚ ʨʦʤʘʥʫ ɸ. ʜʝ ʉʝʥʪ-ɽʢʟʶʧʝʨʽ 

çʅʽʯʥʠʡ ʧʦʣʽʪè ̫ʢ ʧʦʰʪʦʚʽ ʧʽʣʦʪʠ ʌʘʙô̒ ʥ ʽ ʇʝʣʴʨʝʥ, ʜʠʨʝʢʪʦʨ ʘʚʽʘʣʽʥʽʾ ʈʽʚô̒ ʨ. ɺʩʽ ʪʨʠ ʦʙʨʘʟʠ 

ʦʙô̒ ʜʥʫʶʪʴ ʨʠʩʠ ʥʘʜʣʶʜʠʥʠ, ʘʜʞʝ ʽ ʮʴʦʤʫ ʨʦʤʘʥʽ ʤʠ ʙʘʯʠʤʦ ʨʝʘʣʽʟʘʮʽʶ ʮʽʻʾ ʥʽʮʰʝʘʥʩʴʢʦʾ ʽʜʝʾ ʘʚʪʦʨʘ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʟʫʤʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʛʣʠʙʦʢʦʛʦ ʚʠʚʯʝʥʥʷ ʤʝʪʦʜʽʚ ʟʙʝʨʝʞʝʥʥʷ 

ʘʚʪʦʨʩʴʢʦʾ ʽʜʽʦʩʪʠʣʽʩʪʠʢʠ, ʝʢʩʧʨʝʩʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʝʢʩʪʫ ʪʘ ʽʥʪʝʛʨʘʣʴʥʦʾ ʘʚʪʦʨʩʴʢʦʾ ʤʦʜʘʣʴʥʦʩʪʽ 

ʧʨʠ ʤʽʞʤʦʚʥʽʡ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʬʽʣʦʩʦʬʩʴʢʦʾ ʧʨʦʟʠ. 

ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʦ ʢʦʤʧʣʝʢʩʥʽ ʤʝʪʦʜʠ ʢʦʥʪʝʢʩʪʫʘʣʴʥʦʛʦ, ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʪʘ ʩʪʠʣʽʩʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʬʨʘʥʮʫʟʴʢʦʛʦ ʪʝʢʩʪʫ ʪʘ ʡʦʛʦ ʫʢʨʘʾʥʩʴʢʦʛʦ ʚʽʜʧʦʚʽʜʥʠʢʘ. ɼʦʩʣʽʜʞʝʥʦ ʽʩʪʦʨʠʢʦ-

ʙʽʦʛʨʘʬʽʯʥʠʡ ʢʦʥʪʝʢʩʪ ʩʪʚʦʨʝʥʥʷ ʨʦʤʘʥʫ, ʘ ʪʘʢʦʞ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʝʘʣʽʟʘʮʽʶ ʥʽʮʰʝʘʥʩʴʢʦʾ ʢʦʥʮʝʧʮʽʾ 

çʥʘʜʣʶʜʠʥʠè ʯʝʨʝʟ ʧʨʠʟʤʫ ʘʚʪʦʨʩʴʢʦʾ ʬʽʣʦʩʦʬʽʾ ʜʽʾ ʪʘ ʩʘʤʦʧʦʞʝʨʪʚʠ ʧʝʨʩʦʥʘʞʽʚ. 

ɻʦʣʦʚʥʫ ʫʚʘʛʫ ʘʢʮʝʥʪʦʚʘʥʦ ʥʘ ʘʥʘʣʽʟʽ ʣʝʢʩʠʢʦ-ʛʨʘʤʘʪʠʯʥʠʭ ʪʘ ʩʪʠʣʽʩʪʠʯʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ, ʜʦ 

ʷʢʠʭ ʘʧʝʣʶʚʘʚ ʧʝʨʝʢʣʘʜʘʯ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ɸ. ʇʝʨʝʧʘʜʷ ʫʩʧʽʰʥʦ 

ʟʘʩʪʦʩʫʚʘʚ ʥʠʟʢʫ ʧʝʨʝʢʣʘʜʘʮʴʢʠʭ ʧʨʠʡʦʤʽʚ, ʩʝʨʝʜ ʷʢʠʭ: ʢʦʥʪʝʢʩʪʫʘʣʴʥʽ ʟʘʤʽʥʠ (ʟʦʢʨʝʤʘ, ʣʦʛʽʯʥʠʡ 

ʨʦʟʚʠʪʦʢ ʧʦʥʷʪʴ), ʜʦʜʘʚʘʥʥʷ, ʢʦʥʢʨʝʪʠʟʘʮʽʷ, ʩʧʨʦʱʝʥʥʷ, ʪʨʘʥʩʢʘʪʝʛʦʨʠʟʘʮʽʷ ʪʘ ʧʝʨʝʩʪʘʥʦʚʢʘ ʩʣʽʚ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʧʦʧʨʠ ʧʦʦʜʠʥʦʢʽ ʜʠʩʢʫʩʽʡʥʽ ʤʦʤʝʥʪʠ ʪʘ ʥʝʟʥʘʯʥʽ ʩʝʤʘʥʪʠʯʥʽ ʟʤʽʱʝʥʥʷ ʘʢʮʝʥʪʽʚ, 

ʫʢʨʘʾʥʩʴʢʠʡ ʧʝʨʝʢʣʘʜ ʧʦʚʥʦʮʽʥʥʦ ʚʽʜʪʚʦʨʶʻ ʧʦʝʪʠʯʥʫ ʩʫʚʦʨʽʩʪʴ, ʣʘʢʦʥʽʟʤ ʪʘ ʬʽʣʦʩʦʬʩʴʢʫ ʤʽʩʪʢʽʩʪʴ 

ʧʨʦʟʠ ʉʝʥʪ-ɽʢʟʶʧʝʨʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʮʽʣʽʩʥʽʩʪʴ ʩʧʨʠʡʥʷʪʪʷ ʭʫʜʦʞʥʽʭ ʦʙʨʘʟʽʚ ʫʢʨʘʾʥʩʴʢʠʤ ʯʠʪʘʯʝʤ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: çʅʽʯʥʠʡ ʧʦʣʽʪè, ɸ. ʜʝ ʉʝʥʪ-ɽʢʟʶʧʝʨʽ, ʧʝʨʝʢʣʘʜʘʮʴʢʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʭʫʜʦʞʥʽʡ 

ʦʙʨʘʟ, ʘʚʪʦʨʩʴʢʘ ʤʦʜʘʣʴʥʽʩʪʴ, ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ ʧʝʨʝʢʣʘʜʫ 

 

ʈʦʟʛʣʷʥʝʤʦ ʩʧʦʯʘʪʢʫ ʽʩʪʦʨʽʶ ʩʪʚʦʨʝʥʥʷ ʮʴʦʛʦ ʨʦʤʘʥʫ, ʘ ʩʘʤʝ ʦʙʩʪʘʚʠʥʠ ʡʦʛʦ ʥʘʧʠʩʘʥʥʷ. ʋ 

1929-ʤʫ ʨʦʮʽ ʉʝʥʪ-ɽʢʟʶʧʝʨʽ ʙʫʣʦ ʧʨʠʟʥʘʯʝʥʦ ʪʝʭʥʽʯʥʠʤ ʜʠʨʝʢʪʦʨʦʤ ʇʽʚʜʝʥʥʦ-ɸʤʝʨʠʢʘʥʩʴʢʦʛʦ 

ʚʽʜʜʽʣʝʥʥʷ çɸʝʨʦʧʦʩʪʘʣʴè. ʊʘʤ ʚʽʥ ʜʦʣʫʯʠʚʩʷ ʜʦ ʚʽʜʢʨʠʪʪʷ ʧʦʰʪʦʚʠʭ ʤʘʨʰʨʫʪʽʚ, ʷʢʽ ʟ'ʻʜʥʘʣʠ ɹʫʝʥʦʩ-

ɸʡʨʝʩ ʟ ʈʽʦ, ʇʘʪʘʛʦʥʽʻʶ ʪʘ ʇʘʨʘʛʚʘʻʤ [4]. ʆʜʥʘʢ ʚʽʥ ʥʝ ʙʫʚ ʧʝʨʰʦʧʨʦʭʽʜʮʝʤ ʣʴʦʪʥʦʾ ʩʧʨʘʚʠ ʚ 

ɸʨʛʝʥʪʠʥʽ, ʧʦʣʴʦʪʠ ʪʘʤ ʚʽʜʙʫʚʘʣʠʩʴ ʱʝ ʟ 1910 ʨ. ɺ ɸʥʜʘʭ ʚʽʥ ʟʘʭʦʧʣʶʚʘʚʩʷ ʢʨʘʩʦʶ ʧʨʠʨʦʜʠ, ʜʦʣʘʚ 

ʯʠʩʣʝʥʥʽ ʧʝʨʝʰʢʦʜʠ, ʘ ʪʘʢʦʞ ʟʜʽʡʩʥʠʚ ʥʘʜʩʢʣʘʜʥʠʡ ʧʦʣʽʪ, ʱʦʙ ʫʨʷʪʫʚʘʪʠ ʩʚʦʛʦ ʜʨʫʛʘ-ʧʽʣʦʪʘ, ʷʢʠʡ 

ʧʦʪʝʨʧʽʚ ʪʘʤ ʘʚʘʨʽʶ. ʅʘ ʧʦʯʘʪʢʫ 1930 ʨʦʢʫ ʉʝʥʪ-ɽʢʟʶʧʝʨʽ ʥʘʛʦʨʦʜʠʣʠ ʦʨʜʝʥʦʤ ʇʦʯʝʩʥʦʛʦ ʣʝʛʽʦʥʫ ʟʘ 

ʚʠʜʘʪʥʽ ʟʘʩʣʫʛʠ ʚ ʨʦʟʚʠʪʢʫ ʘʚʽʘʮʽʾ. ʋ 1931 ʨʦʮʽ ʚʽʥ ʚʠʜʘʚ ʨʦʤʘʥ óʅʽʯʥʠʡ ʧʦʣʽʪ", ʧʨʠʩʚʷʯʝʥʠʡ ʡʦʛʦ 

ʢʦʣʠʰʥʴʦʤʫ ʜʠʨʝʢʪʦʨʫ ʧʘʥʫ ɼʽʜʴʻ ɼʦʨʘ, ʷʢʠʡ ʜʦʧʦʤʽʛ ʡʦʤʫ ʟʥʦʚʫ ʩʪʘʪʠ ʧʽʣʦʪʦʤ ʪʘ ʧʨʠʥʽʩ ʡʦʤʫ 

ʣʽʪʝʨʘʪʫʨʥʫ ʧʨʝʤʽʶ çʌʝʤʽʥʘè. ʅʘʞʘʣʴ, ʢʥʠʛʘ ʥʝ ʩʧʦʜʦʙʘʣʘʩʴ ʥʦʚʦʤʫ ʢʝʨʽʚʥʠʮʪʚʫ ʢʦʤʧʘʥʽʾ ʽ 

ʧʠʩʴʤʝʥʥʠʢ ʚʠʤʫʰʝʥʦ ʟʘʣʠʰʠʚ ʾʾ [5, ʩ. 97].  

ɼʦʩʣʽʜʥʠʢʠ ʩʪʠʣʶ ʉʝʥʪ-ɽʢʟʶʧʝʨʽ ʚʽʜʟʥʘʯʘʶʪʴ, ʱʦ ʡʦʤʫ ʚʣʘʩʪʠʚʽ ʜʠʥʘʤʽʟʤ ʪʘ ʦʙʨʘʟʥʽʩʪʴ, ʘ 

ʪʘʢʦʞ ʥʘʜʟʚʠʯʘʡʥʘ ʤʽʩʪʢʽʩʪʴ ʢʦʞʥʦʾ ʬʨʘʟʠ [8, ʩ. 88]. çʅʽʯʥʠʡ ʧʦʣʽʪè ʙʫʚ ʡʦʛʦ ʦʩʪʘʥʥʽʤ ʩʶʞʝʪʥʠʤ 

ʨʦʤʘʥʦʤ, ʜʝ ʚʝʜʝʪʴʩʷ çʨʽʚʥʘ, ʨʦʟʚʘʞʣʠʚʘ, ʙʝʟ ʟʥʘʢʽʚ ʦʢʣʠʢʫ ʨʦʟʧʦʚʽʜʴ ʧʨʦ ʙʫʜʥʽ ʘʚʽʘʮʽʾ, ʧʨʦʩʷʢʥʫʪʘ 

ʥʝʚʠʜʠʤʦʶ ʚʠʩʦʢʽʩʪʶ, ʥʝʙʫʜʝʥʥʽʩʪʶ ʽ ʥʘʚʽʪʴ ʩʚʷʪʢʦʚʽʩʪʶ ʜʫʭʫ ʽ ʥʘʩʪʨʦʶé ʁʦʛʦ ʧʨʦʟʘ ʜʦ ʢʨʠʪʠʯʥʦʛʦ 

ʨʽʚʥʷ ʥʘʩʠʯʝʥʘ ʬʽʣʦʩʦʬʩʴʢʦʶ ʜʫʤʢʦʶ. ɼʫʤʢʦʶ ʦʨʛʘʥʽʯʥʦʶ, ʥʝʥʘʚô̫ ʟʣʠʚʦʶ. ʗʢʘ ʥʝ ʦʙʪʷʞʫʻ ʪʝʢʩʪʫ ʽ 

ʥʝ ʚʠʢʣʠʢʘʻ ʚʽʜʯʫʪʪʷ ʰʪʫʯʥʦʩʪʽ. ɼʫʤʢʘ, ʷʢʘ ʧʨʠʪʷʛʫʻ ʯʠʪʘʯʘ, ʨʦʙʠʪʴ ʜʽʡʦʚʦʶ ʦʩʦʙʦʶ ʪʚʦʨʫ ʽ ʪʠʭ 

ʞʠʪʪʻʚʠʭ ʧʨʠʥʮʠʧʽʚ, ʷʢʽ ʩʧʦʚʽʜʫʻ ʘʚʪʦʨé ʉʝʥʪ-ɽʢʟʶʧʝʨʽ ʟʜʠʚʫʚʘʚ, ʘʣʝ ʥʝ ʝʢʩʪʨʘʚʘʛʘʥʪʥʽʩʪʶ, ʥʝ 

ʚʠʛʘʜʘʥʦʶ ʚʠʢʣʶʯʥʽʩʪʶ, ʘ ʬʝʥʦʤʝʥʘʣʴʥʠʤ ʧʨʦʷʚʦʤ ʥʘʡʚʠʱʠʭ ʣʶʜʩʴʢʠʭ ʯʝʩʥʦʪ, ʟʘʛʦʩʪʨʝʥʦʶ ʜʦ 

ʙʦʣʶ ʧʦʨʷʜʥʽʩʪʶ, ʚʽʜʜʘʥʽʩʪʶ ʘʚʽʘʮʽʾ ʽ ʩʚʦʾʤ çʢʨʠʣʘʪʠʤ ʜʨʫʟʷʤè [1, ʩ. 52-23, 55]. ʗʢ ʩʣʫʰʥʦ ʟʘʫʚʘʞʫʻ 

ʜʦʩʣʽʜʥʠʮʷ ʄ. ɺʝʥʛʨʝʥʽʚʩʴʢʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʯʠ ʩʫʯʘʩʥʫ ʬʨʘʥʮʫʟʴʢʫ ʣʽʪʝʨʘʪʫʨʫ, çʚʘʛʦʤʠʤ ʝʣʝʤʝʥʪʦʤ, 

ʷʢʠʡ ʬʦʨʤʫʻ ʢʦʥʪʝʢʩʪ, ʚʠʩʪʫʧʘʶʪʴ ʯʘʩʠ ʘʙʩʪʨʘʢʪʥʽ, ʧʝʨʝʚʘʞʘʶʪʴ ʯʘʩʠ Imparfait, Plus-que-Parfait de 



74 

 

l'Indicatif, Conditionnel, Subjonctif, ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ Pass® Simpleè [2, c. 34]. ɼʣʷ ʧʝʨʝʜʘʯʽ 

ʨʝʘʣʴʥʠʭ ʧʦʜʽʡ ʧʦ ʭʦʜʫ ʪʚʦʨʫ ʚʠʢʦʨʠʩʪʘʥʦ Pr®sent de l'Indicatif ʪʘ Pass® Compos®, ʩʠʥʪʘʢʩʠʩ 

ʨʽʟʥʦʤʘʥʽʪʥʠʡ ï ʚʽʜ ʢʦʨʦʪʢʠʭ ʨʝʯʝʥʴ ʽʟ ʧʦʚʪʦʨʘʤʠ ʜʦ ʜʦʚʛʠʭ ʩʢʣʘʜʥʦʩʫʨʷʜʥʠʭ ʨʝʯʝʥʴ. ʎʝ ʤʦʞʥʘ ʙʫʜʝ 

ʩʧʦʩʪʝʨʽʛʘʪʠ ʫ ʥʠʞʯʝʥʘʚʝʜʝʥʠʭ ʧʨʠʢʣʘʜʘʭ. 

ʈʦʟʛʣʷʥʝʤʦ ʜʝʪʘʣʴʥʽʰʝ ʦʙʨʘʟʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʝʨʦʾʚ ʮʴʦʛʦ ʪʚʦʨʫ. ʌʘʙô̒ ʥ, ʷʢʦʛʦ ʟʚô̫ ʟʫʚʘʣʦ ʟ 

ʈʽʚô̒ ʨʦʤ çʤʦʚʯʘʟʥʝ ʙʨʘʪʩʪʚʦè (çune silencieuse fraternit®è), ʣʝʪʠʪʴ ʫ ʥʽʯ ʽ ʡʦʛʦ ʨʠʟʠʢʦʚʘʥʠʡ ʧʦʜʚʠʛ 

ʟʘʭʠʱʘʻ ʽʜʝʶ ʥʽʯʥʠʭ ʨʝʡʩʽʚ. çʄʽʮʥʦ ʩʠʜʷʯʠ ʚ ʥʝʙʽè (çsolidement assis dans le cielè), ʚʽʥ ʚʚʘʞʘʻ ʩʚʦʾʤ 

ʦʙʦʚô̫ ʟʢʦʤ ʙʫʜʴ-ʱʦ ʜʦʩʪʘʚʠʪʠ ʧʦʰʪʫ ʜʦ ʤʽʩʮʷ ʧʨʠʟʥʘʯʝʥʥʷ. ʏʝʨʝʟ ʮʠʢʣʦʥ ʧʽʣʦʪ ʟʙʠʚʘʻʪʴʩʷ ʟ ʢʫʨʩʫ ʽ 

ʪʦʥʝ ʚ ʤʦʨʽ ʨʘʟʦʤ ʟ ʣʽʪʘʢʦʤ. ʉʤʝʨʪʴ ʌʘʙô̒ ʥʘ ʧʽʜʩʠʣʶʻ ʚʝʣʠʯ ʡʦʛʦ ʩʘʤʦʧʦʞʝʨʪʚʠ ʚ ʽʤô̫  ʩʧʨʘʚʠ, ʷʢʽʡ 

ʚʽʥ ʩʣʫʞʠʪʴ. 

ɼʣʷ ʚʠʨʘʞʝʥʥʷ ʜʽʾ, ̫ ʢʫ ʉʝʥʪ-ɽʢʟʶʧʝʨʽ ʥʘʟʠʚʘʻ çle don de soi-m°meè, ʚʽʥ ʚʞʠʚʘʻ ʥʘʩʪʫʧʥʽ 

ʜʽʻʩʣʦʚʘ: donner (ʜʘʚʘʪʠ), sôoublier (ʟʘʙʫʚʘʪʠ ʩʝʙʝ), sôoffrir (ʜʘʨʫʚʘʪʠ ʩʝʙʝ), sô®changer (ʦʙʤʽʥʶʚʘʪʠʩʴ). 

ɻʫʤʘʥʽʟʤ, ʥʘ ʜʫʤʢʫ ʉʝʥʪ-ɽʢʟʶʧʝʨʽ, ʪʦʤʫ ʡ ʧʦʪʝʨʧʽʚ ʧʦʨʘʟʢʫ, ʱʦ ʟʥʝʭʪʫʚʘʚ ʜʽʻʶ: çʄʠ ʧʝʨʝʩʪʘʣʠ 

ʚʽʜʜʘʚʘʪʠ. ʗʢʱʦ ʷ ʟʙʠʨʘʶʩʴ ʜʘʚʘʪʠ ʣʠʰʝ ʩʘʤʦʤʫ ʩʦʙʽ, ʷ ʥʽʯʦʛʦ ʥʝ ʦʜʝʨʞʫʶ, ʙʦ ʥʝ ʬʦʨʤʫʶ ʚ ʩʦʙʽ 

ʥʽʯʦʛʦ ð ̔  ʦʪʞʝ ʷ ʥʽʱʦè. ɺʽʜʜʘʶʯʠ ʱʝʜʨʽʩʪʴ ʩʚʦʛʦ ʩʝʨʮʷ ʽʥʰʠʤ, ʣʶʜʠʥʘ ʩʘʤʘ ʜʫʭʦʚʥʦ ʟʙʘʛʘʯʫʻʪʴʩʷ. 

ɺʽʜʙʫʚʘʻʪʴʩʷ ʩʚʦʻʨʽʜʥʠʡ ʦʙʤʽʥ ʥʝʟʨʠʤʠʤʠ ʮʽʥʥʦʩʪʷʤʠ. ɿ ʧʦʣʴʦʪʦʤ ʌʘʙô̒ ʥʘ ʧʦʚô̫ ʟʘʥʽ ʨʦʟʜʫʤʠ ʪʘ 

ʧʦʰʫʢʠ ʽʩʪʠʥʠ ʈʽʚô̒ ʨʘ. ʅʝʨʦʟʨʠʚʥʝ ʧʦʻʜʥʘʥʥʷ ʜʽʾ ʽ ʜʫʤʢʠ ʫ ʮʴʦʤʫ ʪʚʦʨʽ ʯʽʪʢʦ ʢʦʤʧʦʟʠʮʽʡʥʦ 

ʚʠʨʘʞʝʥʦ. ʇʽʜ ʯʘʩ ʥʽʯʥʦʛʦ ʯʝʨʛʫʚʘʥʥʷ ʚ ʩʚʦʻʤʫ ʙʶʨʦ ʚ ʫʷʚʽ ʈʽʚô̒ ʨʘ ʩʪʠʨʘʶʪʴʩʷ ʚʝʣʠʯʝʟʥʽ ʚʽʜʩʪʘʥʽ, 

ʜʫʤʢʘ ʽʜʝ ʚ ʪʘʢʪ ʟ ʜʽʻʶ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʘʛʠʙʝʣʴ ʌʘʙô̒ ʥʘ, ʈʽʚô̒ ʨ ʚʽʜʧʨʘʚʣʷʻ ʚ ʥʽʯ ʜʨʫʛʠʡ ʣʽʪʘʢ, ʘʜʞʝ 

ʚʽʥ ʥʝ ʭʦʯʝ ʟʨʘʜʠʪʠ ʩʧʨʘʚʫ, ʟʘ ʷʢʫ ʪʦʡ ʚʽʜʜʘʚ ʩʚʦʻ ʞʠʪʪʷ. ɺʽʜʣʽʪʘʶʯʠ ʚ ʥʽʯʥʝ ʥʝʙʦ, ʧʽʣʦʪ ʇʝʣʴʨʝʥ, 

ʚʠʭʦʚʘʥʠʡ ʈʽʚô̒ ʨʦʤ, ʥʝ ʚʽʜʯʫʚʘʻ ʩʪʨʘʭʫ. ʈʽʚô̒ ʨʦʤ ʛʣʠʙʦʢʦ ʣʶʙʠʪʴ ʩʚʦʾʭ ʧʽʜʣʝʛʣʠʭ, ʭʦʯ ʽ ʥʝ ʧʦʢʘʟʫʻ ʾʤ 

ʮʴʦʛʦ, ʱʦʙ ʥʝ ʨʦʟʙʝʩʪʠʪʠ, ʚʽʥ ʭʦʯʝ ʙʘʯʠʪʠ ʾʭ ʤʫʞʥʽʤʠ, ʩʤʽʣʠʚʠʤʠ, ʷʢʠʤ ʧʽʜʧʦʨʶʶʪʴʩʷ ʩʠʣʠ ʧʨʠʨʦʜʠ. 

ʎʽ ʷʢʦʩʪʽ ʧʽʣʦʪ ʟʜʦʙʫʜʝ ʣʠʰʝ ʫ ʙʦʨʦʪʴʙʽ ʟ ʥʝʧʦʛʦʜʦʶ, ʛʨʦʟʘʤʠ, ʮʠʢʣʦʥʘʤʠ ʪʘ ʽʥ., ʙʦ ʣʠʰʝ ʥʝʧʽʟʥʘʥʝ 

ʣʷʢʘʻ ʣʶʜʠʥʫ (ɺʦʣʦʰʠʥʘ).  

ʅʘ ʜʫʤʢʫ ʚʯʝʥʦʾ ʆ. ʂʘʣʫʩʪʦʚʦʾ, çʮʽʣʽʩʥʽʩʪʴ ʭʫʜʦʞʥʴʦʛʦ ʪʝʢʩʪʫ ʷʢ ʦʩʥʦʚʥʦʾ ʦʜʠʥʠʮʽ ʧʝʨʝʢʣʘʜʫ 

ʬʦʨʤʫʻʪʴʩʷ ʩʘʤʝ ʭʫʜʦʞʥʽʤ ʦʙʨʘʟʦʤ ʷʢ ʝʩʪʝʪʠʯʥʦʶ ʢʘʪʝʛʦʨʽʻʶ, ʪʦʤʫ ʜʣʷ ʧʝʨʝʢʣʘʜʦʟʥʘʚʩʪʚʘ ʦʩʦʙʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʤʘʻ ʩʠʩʪʝʤʘ ʤʦʚʥʠʭ ʟʘʩʦʙʽʚè [6, 31]. ɼʦ ʥʠʭ ʚʦʥʘ ʚʽʜʥʦʩʠʪʴ, ʟʦʢʨʝʤʘ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ 

ʘʚʪʦʨʩʴʢʦʛʦ ʩʪʠʣʶ ʤʦʚʥʽ ʦʜʠʥʠʮʽ, ʥʘʧʨʠʢʣʘʜ, ʝʢʩʧʨʝʩʠʚʥʽ ʟʘʩʦʙʠ ʚʠʨʘʞʝʥʥʷ (ʥʘʩʘʤʧʝʨʝʜ ʪʨʦʧʠ). 

ɼʘʣʽ ʤʠ ʨʦʟʛʣʷʥʝʤʦ ʚʽʜʪʚʦʨʝʥʥʷ ʩʪʠʣʽʩʪʠʯʥʠʭ ʪʘ ʣʝʢʩʠʢʦʛʨʘʤʘʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʠ ʧʝʨʝʜʘʯʽ 

ʦʧʠʩʫ ʦʙʨʘʟʽʚ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʛʝʨʦʾʚ ʨʦʤʘʥʫ ɸ. ʜʝ ʉʝʥʪ-ɽʢʟʶʧʝʨʽ çʅʽʯʥʠʡ ʧʦʣʽʪè ʚ ʩʫʯʘʩʥʦʤʫ 

ʫʢʨʘʾʥʩʴʢʦʤʫ ʧʝʨʝʢʣʘʜʽ ɸ. ʇʝʨʝʧʘʜʽ. 

ɻʦʣʦʚʥʠʤ ʛʝʨʦʻʤ-ʧʽʣʦʪʦʤ ʨʦʤʘʥʫ ʻ, ʙʝʟʧʝʨʝʯʥʦ, ʙʣʘʛʦʨʦʜʥʠʡ ʽ ʨʦʤʘʥʪʠʯʥʠʡ ʌʘʙô̒ ʥ. ʆʧʠʩ ʡʦʛʦ 

ʛʝʨʦʾʯʥʦʾ ʧʦʩʪʘʪʽ ʤʠ ʙʘʯʠʤʦ ʚ ʨʝʯʝʥʥʽ çIl ®tait semblable ¨ un conqu®rant, au soir de ses conqu¯tes, qui se 

penche sur les terres de lôempire, et d®couvre lôhumble bonheur des hommesè [10, p. 9]. ï ɺʽʥ ʩʢʠʜʘʚʩʷ ʥʘ 

ʟʘʚʦʡʦʚʥʠʢʘ, ʱʦ ʚʚʝʯʝʨʽ, ʧʽʩʣʷ ʟʚʠʪʷʛʠ, ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʘ ʟʝʤʣʽ ʧʽʜʙʠʪʦʛʦ ʮʘʨʩʪʚʘ ʽ ʚʽʜʢʨʠʚʘʻ ʪʠʭʝ 

ʱʘʩʪʷ ʣʶʜʝʡ [9, c. 99]. ʇʝʨʝʢʣʘʜʘʯ ʟʘʧʨʦʧʦʥʫʚʘʚ ʝʢʚʽʚʘʣʝʥʪ çʟʚʠʪʷʛʘè (ʪʦʙʪʦ çʧʦʜʚʠʛè) ʟʘʤʽʩʪʴ 

ʧʨʷʤʦʛʦ ʟʥʘʯʝʥʥʷ ʩʣʦʚʘ conqu¯tes (çʟʘʚʦʶʚʘʥʥʷè) ʽ ʮʝ ʜʦʧʫʩʪʠʤʝ ʪʫʪ. ʆʜʥʘʢ ʜʫʞʝ ʩʚʦʻʨʽʜʥʦʶ ʻ ʣʦʛʽʢʘ 

ʨʦʟʚʠʪʢʫ ʧʦʥʷʪʪʷ lôempire ʽ ʡʦʛʦ ʧʝʨʝʜʘʯʘ ʯʝʨʝʟ ʩʣʦʚʦʩʧʦʣʫʯʝʥʥʷ çʧʽʜʙʠʪʝ ʮʘʨʩʪʚʦè. ʄʦʞʣʠʚʦ ʙʫʣʦ ʙ 

ʛʦʚʦʨʠʪʠ ʧʨʦ ʢʦʥʪʝʢʩʪʫʘʣʴʥʫ ʟʘʤʽʥʫ, ʷʢʙʠ ʮʝ ʙʫʚ ʦʧʠʩ ʚʽʡʩʴʢʦʚʦʛʦ ʣʴʦʪʯʠʢʘ, ʧʨʦʪʝ ʮʝ ʟʚʠʯʘʡʥʠʡ 

ʧʦʰʪʦʚʠʡ ʧʽʣʦʪ ʤʠʨʥʠʭ ʯʘʩʽʚ ʍʍ ʩʪ. 

Fabien avait besoin de d®poser les armes, de ressentir sa lourdeur et ses courbatures, on est riche aussi 

de ses mis¯res, et dô°tre ici un homme simple, qui regarde par la fen°tre une vision d®sormais immuable [10, 

p. 10]. ï ʌʘʙô̒ ʥ ʤʘʚ ʧʦʪʨʝʙʫ ʩʢʠʥʫʪʠ ʩʚʽʡ ʦʙʣʘʜʫʥʦʢ, ʟʥʦʚʫ ʚʽʜʯʫʪʠ ʚʘʛʫ ʥʘʪʦʤʣʝʥʦʛʦ ʪʽʣʘ, ʙʦ ʫ ʚʪʦʤʽ 

ʻ ʩʚʦʷ ʚʪʽʭʘ, ʽ ʩʪʘʪʠ ʧʨʦʩʪʦʶ ʣʶʜʠʥʦʶ, ʱʦ ʙʘʯʠʪʴ ʽʟ ʚʽʢʥʘ ʪʦʡ ʩʘʤʠʡ ʥʝʨʫʭʦʤʠʡ ʢʨʘʻʚʠʜ [9, c. 99].  

ʊʫʪ ʧʝʨʝʢʣʘʜʘʯ ʧʽʜʽʙʨʘʚ ʦʩʦʙʣʠʚʦ ʚʜʘʣʽ ʢʦʥʪʝʢʩʪʫʘʣʴʥʽ ʝʢʚʽʚʘʣʝʥʪʠ, ʥʘʧʨʠʢʣʘʜ mis¯re (ʙʽʜʘ) ï 

çʚʪʦʤʘè. ɺʩʝ ʨʝʯʝʥʥʷ, ʷʢʝ ʨʦʟʧʦʚʽʜʘʻ ʜʦ ʧʨʘʛʥʝʥʥʷ ʧʽʣʦʪʘ ʜʦ ʧʨʦʩʪʦʪʠ ʪʘ ʧʝʨʝʩʽʯʥʦʩʪʽ ʧʦʟʘ ʣʴʦʪʥʦʶ 

ʩʧʨʘʚʦʶ, ʙʫʣʦ ʧʝʨʝʜʘʥʦ ʜʫʞʝ ʪʦʯʥʦ. ʅʘ ʧʦʯʘʪʢʫ ʦʨʠʛʽʥʘʣʫ ʡʰʣʦʩʷ ʧʨʦ ʚʘʛʫ (lourdeur) ʪʘ courbature 

(ʥʘʜʤʽʨʥʫ ʚʪʦʤʫ), ʫ ʧʝʨʝʢʣʘʜʽ ʜʨʫʛʝ ʧʦʥʷʪʪʷ ʩʪʘʣʦ ʦʟʥʘʯʝʥʥʷʤ ʜʦ ʧʝʨʰʦʛʦ: çʚʘʛʫ ʥʘʪʦʤʣʝʥʦʛʦ ʪʽʣʘè. 

ʉʘʤʝ ʮʶ ʩʫʪʥʽʩʥʫ ʽʜʝʶ ʨʝʯʝʥʥʷ ʧʝʨʝʢʣʘʜʘʯ ʟʙʝʨʽʛ ʽ ʜʦʥʽʩ ʜʦ ʫʢʨʘʾʥʩʴʢʦʛʦ ʯʠʪʘʯʘ. ʌʨʘʥʮʫʟʴʢʠʡ ʚʠʩʣʽʚ 

çon est riche aussi de ses mis¯resè ʙʫʣʦ ʚʣʫʯʥʦ ʧʝʨʝʢʣʘʜʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʨʦʱʝʥʥʷ ʷʢ çʫ ʚʪʦʤʽ ʻ ʩʚʦʷ 

ʚʪʽʭʘè. ʇʠʩʴʤʝʥʥʠʢ ʦʙʣʘʛʦʨʦʜʞʫʻ ʪʘ ʟʚʝʣʠʯʫʻ ʦʙʨʘʟ ʌʘʙô̒ ʥʘ, ʷʢʠʡ ʟ ʢʘʙʽʥʠ ʣʽʪʘʢʘ ʧʨʦʪʠʩʪʦʾʪʴ ʙʫʨʽ 

ʥʘʚʢʦʣʦ:  

Il devinait pourtant la puissance ramass®e dans lôimmobilit® de cette ombre, et il lôaimait. Elle 

lôemportait sans doute vers lôorage, mais aussi elle le couvrait. Sans doute ses mains, ferm®es sur les 

commandes, pesaient d®j¨ sur la temp°te, comme sur la nuque dôune b°te, mais les ®paules pleines de force 

demeuraient immobiles, et lôon sentait l¨ une profonde r®serve [10, ʨ. 36]. - ɺʽʥ [ʨʘʜʠʩʪ] ʫʛʘʜʫʚʘʚ, ʧʨʦʪʝ, 

ʤʦʛʫʪʴ, ʷʢʘ ʟʘʯʘʾʣʘʩʷ ʚ ʩʘʤʽʡ ʥʝʨʫʭʦʤʦʩʪʽ ʮʽʻʾ ʪʝʤʥʦʾ ʧʦʩʪʘʪʽ. ɺʽʥ ʟʘʭʦʧʣʶʚʘʚʩʷ ʤʦʛʫʪʪʶ, ʷʢʘ 
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ʥʝʟʜʦʣʘʥʥʦ ʧʦʨʠʚʘʣʘ ʡʦʛʦ ʥʘʟʫʩʪʨʽʯ ʙʫʨʽ, ʘʣʝ ʡ ʙʦʨʦʥʠʣʘ ʡʦʛʦ. ɺʽʥ ʟʥʘʚ, ʱʦ ʨʫʢʠ, ʩʪʠʩʥʫʪʽ ʥʘ 

ʰʪʫʨʚʘʣʽ, ʫʞʝ ʧʨʠʛʥʫʣʠ ʙʫʨʶ, ʤʦʚ ʢʘʨʢ ʟʚʽʨʦʚʽ, ʘ ʜʫʞʽ, ʧʦʢʠ ʱʦ ʥʝʨʫʭʦʤʦ ʟʘʩʪʠʛʣʽ ʨʘʤʝʥʘ ʟʙʝʨʽʛʘʶʪʴ 

ʚʝʣʠʯʝʟʥʠʡ ʟʘʧʘʩ ʩʥʘʛʠ [9, ʩ. 116]. ʊʫʪ ʤʠ ʙʘʯʠʤʦ, ʱʦ ʧʝʨʝʢʣʘʜʘʯ ʚʽʜʯʫʚ ʪʘ ʧʝʨʝʜʘʚ ʚʠʩʦʢʫ ʧʦʝʪʠʢʫ, 

ʷʢʫ ʘʚʪʦʨ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʨʠ ʦʧʠʩʽ ʤʫʞʥʴʦʾ ʙʦʨʦʪʴʙʠ ʧʽʣʦʪʘ, ʪʦʤʫ ʚʽʥ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻ çʨʘʤʝʥʘè, ʟʘʤʽʩʪʴ 

çʧʣʝʯʽè, çʩʥʘʛʘè, ʟʘʤʽʩʪʴ çʟʘʧʘʩè ʧʦʚʪʦʨʶʻ ʩʣʦʚʦ çʤʦʛʫʪʴè, ʷʢʝ ʻ ʣʝʡʪʤʦʪʠʚʦʤ ʮʴʦʛʦ ʫʨʠʚʢʫ. 

 ʇʘʨʘʣʝʣʴʥʦ ʦʧʠʩʫ ʌʘʙô̒ ʥʘ ʪʘ ʡʦʛʦ ʦʩʪʘʥʥʴʦʛʦ ʪʨʘʛʽʯʥʦʛʦ ʥʽʯʥʦʛʦ ʧʦʣʴʦʪʫ ʤʠ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʟʘ 

ʚʘʞʢʦʶ, ʤʘʡʞʝ ʮʽʣʦʜʦʙʦʚʦʶ ʧʨʘʮʝʶ ʈʽʚô̒ ʨʘ, ʤʦʚʯʘʟʥʦʛʦ, ʫʩʘʤʽʪʥʝʥʦʛʦ, ʘʣʝ ʥʘʜʟʚʠʯʘʡʥʦ 

ʧʨʘʮʴʦʚʠʪʦʛʦ ʜʠʨʝʢʪʦʨʘ ʤʝʨʝʞʽ ʧʦʚʽʪʨʷʥʠʭ ʩʧʦʣʫʯʝʥʴ ʫ ʧʽʚʜʝʥʥʦʘʤʝʨʠʢʘʥʩʴʢʦʤʫ ʘʝʨʦʧʦʨʪʽ 

ʬʨʘʥʮʫʟʴʢʦʾ ʘʚʽʘʢʦʤʧʘʥʽʾ. ʋ ʩʚʦʾʡ ʧʝʨʝʜʤʦʚʽ ʜʦ ʨʦʤʘʥʫ, ʜʨʫʛ ʧʠʩʴʤʝʥʥʠʢʘ ʽ ʩʘʤ ʚʽʜʦʤʠʡ ʬʨʘʥʮʫʟʴʢʠʡ 

ʧʠʩʴʤʝʥʥʠʢ ɸʥʜʨʝ ɾʽʜ ʪʘʢ ʭʘʨʘʢʪʝʨʠʟʫʻ ʮʝʡ ʧʝʨʩʦʥʘʞ: ʚʽʥ ʥʘʜʠʭʘʻ ʥʘ ʧʨʘʮʶ ʪʘ ʟʤʫʰʫʻ ʯʠʥʠʪʠ 

ʧʦʜʚʠʛ, ʥʝ ʜʘʻ ʩʧʫʩʢʫ ʩʣʘʙʢʦʩʪʽ ʪʘ ʢʘʨʘʻ ʟʘ ʥʘʡʤʝʥʰʫ ʧʦʤʠʣʢʫ. ɸʣʝ ʮʷ ʩʫʚʦʨʽʩʪʴ ʩʧʨʷʤʦʚʘʥʘ ʥʝ ʧʨʦʪʠ 

ʣʶʜʠʥʠ, ʘ ʣʠʰʝ ʧʨʦʪʠ ʾʾ ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ. ɺʽʥ ʚʚʘʞʘʻ, ʱʦ ʱʘʩʪʷ ʣʶʜʠʥʠ ʥʝ ʫ ʩʚʦʙʦʜʽ, ʘ ʫ ʧʨʠʡʥʷʪʪʽ 

ʦʙʦʚô̫ ʟʢʫ, ʷʢʠʡ ʥʘʚʽʪʴ ʙʽʣʴʰʝ ʟʘ ʣʶʙʦʚ [10, 4-5]. ɸʚʪʦʨ ʦʧʠʩʫʻ ʡʦʛʦ ʟʦʚʥʽʰʥʽʩʪʴ ʚ ʦʜʥʦʤʫ ʨʝʯʝʥʥʽ, ʷʢʝ 

ʧʝʨʝʢʣʘʜʘʯ ʤʘʡʩʪʝʨʥʦ ʧʝʨʝʜʘʻ ʚʠʢʦʨʠʩʪʦʚʫʯʠ ʧʝʨʝʩʪʘʥʦʚʢʫ ʪʘ ʦʧʫʱʝʥʥʷ ʩʣʽʚ, ʢʦʥʢʨʝʪʠʟʘʮʽʶ ʪʘ 

ʪʨʘʥʩʢʘʪʝʛʦʨʠʟʘʮʽʶ:  

  Il avait gard® son manteau, son chapeau, il ressemblait toujours ¨ un ®ternel voyageur, et passait 

presque inaper­u, tant sa petite taille d®pla­ait peu d'air, tant ses cheveux gris et ses v°tements anonymes 

s'adaptaient ¨ tous les d®cors [10, p. 28]. ð ʋ ʩʚʦʻʤʫ ʥʝʟʤʽʥʥʦʤʫ ʧʘʣʴʪʽ ʚʽʥ, ʷʢ ʟʘʚʞʜʠ, ʩʢʠʜʘʚʩʷ ʥʘ 

ʚʽʯʥʦʛʦ ʤʘʥʜʨʽʚʥʠʢʘ ʽ ʤʘʡʞʝ ʥʝ ʟʚʝʨʪʘʚ ʥʘ ʩʝʙʝ ʫʚʘʛʠ ð ʪʘʢʠʡ ʙʫʚ ʤʘʣʝʥʴʢʠʡ, ʥʝʧʦʢʘʟʥʠʡ, ʪʘʢ 

ʧʘʩʫʚʘʣʠ ʜʦ ʙʫʜʴ-ʷʢʦʾ ʦʙʩʪʘʥʦʚʢʠ ʡʦʛʦ ʩʠʚʠʡ ʯʫʙ ʽ ʥʝʚʠʨʘʟʥʝ ʚʙʨʘʥʥʷ [9, ʩ. 111].  

ʅʘ ʜʫʤʢʫ ʩʘʤʦʛʦ ʈʽʚô̒ ʨʘ, ʡʦʛʦ ʧʽʜʣʝʛʣʽ çɦ ʘʩʣʠʚʽ: ʚʦʥʠ ʣʶʙʣʷʪʴ ʩʚʦʻ ʜʽʣʦ, ʽ ʣʶʙʣʷʪʴ ʪʦʤʫ, ʱʦ ʷ 

ʥʝʚʙʣʘʛʘʥʥʠʡè [9, ʩ. 109]. ʇʠʩʴʤʝʥʥʠʢ ʚʣʫʯʥʦ ʽ ʤʝʪʘʬʦʨʠʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʡʦʛʦ: çʥʽʯʥʘ ʚʘʨʪʘ, ʷʢʘ 

ʩʪʝʞʠʪʴ ʜʝʩʴ ʟʘ ʧʽʚʩʚʽʪʦʤè. ʈʽʚô̒ ʨ ʩʪʘʚʠʪʴʩʷ ʜʦ ʽʥʰʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢ ʜʦ ʙʦʡʦʚʠʭ ʪʦʚʘʨʠʰʽʚ ʽ ʮʷ ʚʘʨʪʘ 

ʾʭ ʜʫʞʝ ʦʙô̒ ʜʥʫʻ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʚʽʥ ʧʨʘʛʥʝ ʟʘʙʝʟʧʝʯʠʪʠ ʙʝʟʧʝʨʝʙʽʡʥʫ ʨʦʙʦʪʫ ʩʚʦʻʾ ʣʽʥʽʾ, ʧʨʠʯʦʤʫ ʚʽʥ ʟʦʚʩʽʤ ʥʝ 

ʜʫʤʘʻ ʧʨʦ ʩʚʦʻ ʟʙʘʛʘʯʝʥʥʷ. ʊʘʢʽ ʚʠʩʦʢʽ ʮʽʣʽ ʈʽʚô̒ ʨ ʩʪʘʚʠʪʴ ʚʠʱʝ ʟʘ ʚʩʽ ʽʥʰʽ, ʘʜʞʝ ʨʦʙʦʪʘ ʜʣʷ ʥʴʦʛʦ 

ʩʪʘʣʘ ʩʝʥʩʦʤ ʞʠʪʪʷ, ʥʘ ʦʩʦʙʠʩʪʝ ʥʽʢʦʣʠ ʥʝ ʙʫʣʦ ʯʘʩʫ. ɺʽʥ ʧʝʨʝʞʠʚʘʻ ʟʘ ʧʽʣʦʪʽʚ, ʟʘ ʾʭ ʨʦʙʦʪʫ ʽ ʤʦʞʝ 

ʙʫʪʠ ʩʧʦʢʽʡʥʠʤ, ʣʠʰʝ ʢʦʣʠ ʚʦʥʠ ʚʠʢʦʥʘʣʠ ʩʚʦʾ ʟʘʚʜʘʥʥʷ ʽ ʧʦʚʝʨʥʫʣʠʩʴ ʜʦ ʘʝʨʦʧʦʨʪʫ. 

ɺʘʞʣʠʚʦ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʘʚʪʦʨʩʴʢʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʩʚʦʾʭ ʧʝʨʩʦʥʘʞʽʚ, ʚ ʷʢʦʤʫ ʚʠʷʚʣʝʥʘ ʽʥʪʝʛʨʘʣʴʥʘ 

ʘʚʪʦʨʩʴʢʘ ʤʦʜʘʣʴʥʽʩʪʴ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʡʦʛʦ ʮʽʥʥʽʩʥʫ ʫʩʪʘʥʦʚʢʫ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦ-ʢʦʥʪʝʢʩʪʫʘʣʴʥʫ, ʱʦ 

ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʧʝʚʥʠʭ ʩʠʪʫʘʮʽʷʭ ʢʦʥʪʝʢʩʪʫ. ɺ ʪʝʢʩʪʽ ʘʚʪʦʨʩʴʢʝ ʩʪʘʚʣʝʥʥʷ ʧʝʨʝʜʘʻʪʴʩʷ ʫ ʩʪʨʫʢʪʫʨʽ 

ʦʙʨʘʟʫ ʧʝʨʩʦʥʘʞʘ, ʨʠʪʤʽ ʡʦʛʦ ʚʠʷʚʣʝʥʥʷ, ʚʠʙʦʨʽ ʩʤʠʩʣʦʚʠʭ ʤʦʤʝʥʪʽʚ ʽ ʪ. ʧ. ɸʚʪʦʨ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʚ 

ʧʦʟʠʮʽʾ çʧʦʟʘʩʪʦʨʦʥʝʥʦʩʪʽè, ʚʠʩʣʦʚʣʶʶʯʠ ʩʚʦʶ ʚʽʜʩʪʦʨʦʥʝʥʫ ʪʦʯʢʫ ʟʦʨʫ ʧʨʦ ʧʝʨʩʦʥʘʞʘ, ʘʙʦ 

ʧʨʦʷʚʣʷʪʠ ʩʚʦʶ ʘʢʩʽʦʣʦʛʽʯʥʫ ʤʦʜʘʣʴʥʽʩʪʴ, ʱʦ ʟʫʤʦʚʣʶʻ çʝʩʪʝʪʠʯʥʝ ʧʨʦʜʫʢʪʠʚʥʝ ʩʪʘʚʣʝʥʥʷ ʘʚʪʦʨʘ ʜʦ 

ʛʝʨʦʷè [7, ʩ. 55, 56]. ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜ ʧʝʨʝʜʘʯʽ ʚʽʜʩʪʦʨʦʥʝʥʦʾ ʧʦʟʠʮʽʾ ʘʚʪʦʨʘ ʧʨʠ ʦʧʠʩʽ ʮʴʦʛʦ ʛʝʨʦʷ 

çʅʽʯʥʦʛʦ ʧʦʣʴʦʪʫè. ʈʦʟʛʣʷʥʝʤʦ ʷʢ ʙʫʣʦ ʧʝʨʝʜʘʥʦ ʡʦʛʦ ʢʣʶʯʦʚʽ ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʠ ʫ ʧʝʨʝʢʣʘʜʽ: 

Il ®tait indiff®rent ¨ Rivi¯re de para´tre juste ou injuste. L'homme ®tait pour lui une cire vierge qu'il 

fallait p®trir. Il fallait donner une ©me ¨ cette mati¯re, lui cr®er une volont®. Il ne pensait pas les asservir par 

cette duret®, mais les lancer hors d'eux-m°mes. S'il ch©tiait ainsi tout retard, il faisait acte d'injustice mais il 

tendait vers le d®part la volont® de chaque escale; il cr®ait cette volont® [10, p. 24]. ï ʈʽʚ'ʻʨʦʚʽ ʙʫʣʦ 

ʙʘʡʜʫʞʝ, ʯʠ ʩʧʨʘʚʝʜʣʠʚʠʡ ʚʽʥ ʚ ʦʯʘʭ ʣʶʜʝʡ, ʯʠ ʥʝʩʧʨʘʚʝʜʣʠʚʠʡé ʃʶʜʠʥʘ ʙʫʣʘ ʜʣʷ ʥʴʦʛʦ 

ʯʠʩʪʽʩʽʥʴʢʠʤ ʚʦʩʢʦʤ, ʟ ʷʢʦʛʦ ʪʨʝʙʘ ʙʫʣʦ ʱʦʩʴ ʚʠʣʽʧʠʪʠ. ɺ ʮʶ ʤʘʪʝʨʽʶ ʪʨʝʙʘ ʚʜʤʫʭʥʫʪʠ ʞʠʚʦʛʦ ʜʫʭʘ, 

ʜʘʪʠ ʾʡ ʚʦʣʶ. ʉʚʦʻʶ ʪʚʝʨʜʽʩʪʶ ʚʽʥ ʭʦʪʽʚ ʥʝ ʧʨʠʥʝʚʦʣʶʚʘʪʠ ʣʶʜʝʡ, ʘ ʜʦʧʦʤʦʛʪʠ ʾʤ ʧʝʨʝʚʝʨʰʠʪʠ ʩʘʤʠʭ 

ʩʝʙʝ. ʂʘʨʘʶʯʠ ʾʭ ʟʘ ʢʦʞʥʝ ʟʘʧʽʟʥʝʥʥʷ, ʚʽʥ ʯʠʥʠʚ ʥʝʩʧʨʘʚʝʜʣʠʚʦ - ʘʣʝ ʪʠʤ ʩʘʤʠʤ ʚʽʥ ʩʧʨʷʤʦʚʫʚʘʚ ʚʦʣʶ 

ʣʶʜʝʡ, ʾʭʥʽ ʧʦʤʠʩʣʠ ʥʘ ʦʜʥʝ: ʱʦʙ ʥʘ ʢʦʞʥʦʤʫ ʘʝʨʦʜʨʦʤʽ ʣʽʪʘʢʠ ʟʣʽʪʘʣʠ ʙʝʟ ʟʘʧʽʟʥʝʥʥʷ; ʚʽʥ ʩʪʚʦʨʶʚʘʚ 

ʮʶ ʚʦʣʶ [9, c. 108-109].  

ɺ ʮʴʦʤʫ ʫʨʠʚʢʫ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʦʜʘʚʘʥʥʷ (çʚ ʦʯʘʭ ʣʶʜʝʡè, çʱʦʙ ʥʘ ʢʦʞʥʦʤʫ ʘʝʨʦʜʨʦʤʽ 

ʣʽʪʘʢʠ ʟʣʽʪʘʣʠ ʙʝʟ ʟʘʧʽʟʥʝʥʥʷè), ʢʦʥʪʝʢʩʪʫʘʣʴʥʫ ʟʘʤʽʥʫ: ʟʘʤʽʩʪʴ ʧʝʨʚʠʥʥʦʛʦ ʟʥʘʯʝʥʥʷ vierge ï 

çʥʝʟʘʡʤʘʥʠʡè, ʚʞʠʪʦ ʯʠʩʪʽʩʽʥʴʢʠʡ, ʱʦ ʙʽʣʴʰ ʚʣʘʩʪʠʚʦ ʜʣʷ ʚʞʠʪʢʫ ʽ ʪʦʤʫ ʙʫʜʝ ʟʨʦʟʫʤʽʣʽʰʠʤ ʯʠʪʘʯʫ. 

ʊʘʢʦʞ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʧʝʨʝʩʪʘʥʦʚʢʫ ʩʣʽʚ ʪʘ ʪʨʘʥʩʢʘʪʝʛʦʨʠʟʘʮʽʶ. 

ɼʘʣʽ ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʧʨʠʢʣʘʜʠ ʘʚʪʦʨʩʴʢʦʾ ʘʢʩʽʦʣʦʛʽʯʥʦʾ ʤʦʜʘʣʴʥʦʩʪʽ:, ʜʝ ʧʦʻʜʥʫʶʪʴʩʷ 

ʝʩʪʝʪʠʟʘʮʽʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʤʦʪʠʚʫ (ʧʦʰʫʢ ʯʦʛʦʩʴ ʚʠʱʦʛʦ ʟʘ ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʞʠʪʪʷ), ʘʚʪʦʨʩʴʢʝ 

ʚʠʧʨʘʚʜʘʥʥʷ ʞʦʨʩʪʦʢʦʩʪʽ ʯʝʨʝʟ ʣʶʙʦʚ ʚʠʱʦʛʦ ʧʦʨʷʜʢʫ: 

çIl faut les pousser, pensait-il, vers une vie forte qui entra´ne des souffrances et des joies, mais qui 

seule compte.è [10, p. 25] ï çʊʨʝʙʘ ʧʨʠʤʫʩʠʪʠ ʾʭ ʞʠʪʠ ʫ ʧʦʩʪʽʡʥʽʡ ʥʘʧʨʫʟʽ, ï ʤʽʨʢʫʚʘʚ ʈʽʚô̒ ʨ, ʞʠʪʪʷʤ, 

ʷʢʝ ʾʤ ʟʘʚʜʘʻ ʤʫʢ ʽ ʨʘʜʦʱʽʚ: ʮʝ ʽ ʻ ʧʨʘʚʜʠʚʝ ʞʠʪʪʷè [9, ʩ. 109]. ɺ ʮʴʦʤʫ ʨʝʯʝʥʥʽ ʧʝʨʝʢʣʘʜʘʯ ʟʨʦʙʠʚ 

ʣʦʛʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʧʦʥʷʪʪʷ çʥʘʩʠʯʝʥʝ ʞʠʪʪʷè (vie forte), ʟʘʤʽʥʠʚʰʠ ʡʦʛʦ ʥʘ ʥʝ ʤʝʥʰ ʽʥʪʝʥʩʠʚʥʝ ʟʘ 
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ʟʤʽʩʪʦʤ ï çʧʦʩʪʽʡʥʘ ʥʘʧʨʫʛʘè. ɿʘʤʽʩʪʴ ʧʨʷʤʦʛʦ ʟʥʘʯʝʥʥʷ ʜʽʻʩʣʦʚʘ çcompteè (ʤʘʻ ʟʥʘʯʝʥʥʷ) ʚʽʥ ʚʞʠʚʘʻ 

ʽʤʝʥʥʠʢ ʟ ʦʟʥʘʯʝʥʥʷʤ ï çʧʨʘʚʜʠʚʝ ʞʠʪʪʷè. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʘʤ ʟʜʘʻʪʴʩʷ, ɦ ʦ ʧʝʨʝʢʣʘʜʘʯ ʪʨʦʭʠ 

ʚʽʜʽʡʰʦʚ ʚʽʜ ʟʤʽʩʪʫ ʦʨʠʛʽʥʘʣʴʥʦʾ ʬʨʘʟʠ, ʙʦ ʚ ʥʽʡ ʘʚʪʦʨ ʥʝ ʛʦʚʦʨʠʪʴ ʧʨʦ ʧʨʘʚʜʫ ʞʠʪʪʷ, ʘ ʣʠʰʝ ʧʨʦ ʡʦʛʦ 

ʟʥʘʯʫʱʽʩʪʴ. 

ɯ ʟʨʝʰʪʦʶ ʤʠ ʙʘʯʠʤʦ ʷʢ ʚ ʦʙʨʘʟʽ ʈʽʚô̒ ʨʘ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʦʙʨʘʟ ʥʽʮʰʝʘʥʩʴʢʦʾ ʥʘʜʣʶʜʠʥʠ, ʷʢʘ ʻ 

ʪʚʦʨʮʝʤ ʪʘ ʧʦʚʝʣʠʪʝʣʝʤ ʧʦʜʽʡ, ʤʦʞʝ ʧʨʠʙʠʨʘʪʠ ʧʝʨʝʰʢʦʜʠ ʥʘ ʰʣʷʭʫ ʜʦ ʤʝʪʠ, ʥʘʚʽʪʴ, ʷʢʱʦ ʡʜʝʪʴʩʷ 

ʧʨʦ ʨʦʙʦʯʽ ʤʽʩʮʷ ʣʶʜʝʡ. ɸʚʪʦʨʩʴʢʘ ʽʥʚʝʨʩʽʷ ʪʘ ʧʘʨʘʣʝʣʴʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʜʦʜʘʶʪʴ ʧʦʝʪʠʯʥʦʩʪʽ ʡʦʛʦ 

ʤʽʨʢʫʚʘʥʥʷʤ, ʱʦ ʙʫʣʦ ʛʘʨʥʦ ʚʽʜʪʚʦʨʝʥʦ ʽ ʫ ʧʝʨʝʢʣʘʜʽ: 

çParce que les ®v¯nements, on les commande, pensait Rivi¯re, et ils ob®issent, et on cr®e. Et les 

hommes sont de pauvres choses, et on les cr®e aussi. Ou bien on les ®carte lorsque le mal passe par eux.è 

[10, p. 45] ï çɹʦ ʦʙʩʪʘʚʠʥʘʤʠ ʪʨʝʙʘ ʢʝʨʫʚʘʪʠ ï ̔  ʚʦʥʠ ʩʢʦʨʷʶʪʴʩʷ, ʽ ʪʠ ʪʚʦʨʠʰ. ʊʘ ʡ ʣʶʜʝʡ ʩʪʚʦʨʶʻʰ. 

ɸʙʦ ʟʚʽʣʴʥʷʻʰ ʾʭ, ʷʢʱʦ ʚʦʥʠ ï ʟʥʘʨʷʜʜʷ ʟʣʘè [9, c. 121]. 

ɺ ʦʩʪʘʥʥʴʦʤʫ ʨʝʯʝʥʥʽ ʪʚʦʨʫ ʤʠ ʙʘʯʠʤʦ, ʱʦ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʩʚʦʶ ʧʝʨʝʚʪʦʤʫ, ʚʘʞʢʽ ʧʝʨʝʞʠʚʘʥʥʷ 

ʽ ʣʶʜʩʴʢʽ ʚʪʨʘʪʠ, ʚʽʥ ʥʝ ʟʜʘʻʪʴʩʷ ʽ ʧʨʦʜʦʚʞʫʻ ʨʦʙʦʪʫ, ʱʦ ʩʢʣʘʜʘʻ ʡʦʛʦ ʧʝʨʝʤʦʛʫ ʥʘʜ ʦʙʩʪʘʚʠʥʘʤʠ. 

ʄʦʞʥʘ ʚʽʜʯʫʪʠ ʩʧʽʚʯʫʪʪʷ ʘʚʪʦʨʘ ʜʦ ʮʴʦʛʦ ʩʘʤʦʪʥʴʦʛʦ ʽ ʚʝʣʠʯʥʦʛʦ ʩʪʘʨʦʛʦ ʢʦʤʘʥʜʠʨʘ ʽ ʚʦʜʥʦʯʘʩ 

ʟʘʭʦʧʣʝʥʥʷʤ ʡʦʛʦ ʩʠʣʦʶ ʜʫʭʫ: 

Rivi¯re-le-Grand, Rivi¯re-le-Victorieux, qui porte sa lourde la victoire [10, p. 98]. ï ʈʽʚô̒ ʨ ɺʝʣʠʢʠʡ, 

ʈʽʚô̒ ʨ ɿʚʠʪʷʞʝʮʴ, ʱʦ ʥʝʩʝ ʪʷʛʘʨ ʩʚʦʻʾ ʚʘʞʢʦʾ ʧʝʨʝʤʦʛʠ [9, ʩ. 154]. 

 ʏʝʨʝʟ ʩʚʦʶ ʚʽʜʩʪʦʨʦʥʝʥʽʩʪʴ ʘʚʪʦʨ ʜʘʻ ʥʘʤ ʚʽʜʯʫʪʠ ʦʙ'ʻʢʪʠʚʥʠʡ ʦʙʨʘʟ ʮʴʦʛʦ ʛʝʨʦʷ, ʘ ʯʝʨʝʟ 

ʘʢʩʽʦʣʦʛʽʯʥʫ ʤʦʜʘʣʴʥʽʩʪʴ ð ʧʽʜʥʦʩʠʪʴ ʮʝʡ ʦʙʨʘʟ ʜʦ ʬʽʣʦʩʦʬʩʴʢʦʛʦ ʩʠʤʚʦʣʫ ʣʶʜʠʥʠ, ʷʢʘ ʩʪʚʦʨʶʻ 

ʥʦʚʠʡ ʩʚʽʪ ʮʽʥʦʶ ʚʣʘʩʥʦʛʦ ʩʧʦʢʦʶ, ʘ ʪʘʢʦʞ ʩʚʦʙʦʜʠ ʚʠʙʦʨʫ ʪʘ ʽʥʦʜʽ ʞʠʪʪʷ ʽʥʰʠʭ. 

ʇʝʨʝʡʜʝʤʦ ʜʦ ʨʦʟʛʣʷʜʫ ʚʽʜʪʚʦʨʝʥʥʷ ʦʙʨʘʟʫ ʽʥʰʦʛʦ ʧʽʣʦʪʘ ï ʩʤʽʣʠʚʦʛʦ ʪʘ ʚʝʣʠʢʦʜʫʰʥʦʛʦ, ʘʣʝ 

ʩʢʨʦʤʥʦʛʦ ʇʝʣʴʨʝʥʘ, ʷʢʦʛʦ ʧʦʚʘʞʘʶʪʴ ʥʝ ʣʠʰʝ ʪʦʚʘʨʠʰʽ, ʘʣʝ ʡ ʩʘʤ ʜʠʨʝʢʪʦʨ ʈʽʚô̒ ʨ ʪʘ ʘʚʽʘʽʥʩʧʝʢʪʦʨ 

ʈʦʙʽʥʦ. ʇʽʩʣʷ ʚʜʘʣʦʛʦ ʧʦʣʴʦʪʫ ʚʽʥ ʩʢʘʞʝ ʣʠʰʝ ʜʚʽ ʥʽʙʠ ʤʘʣʦʟʥʘʯʫʱʽ ʬʨʘʟʠ: çʇʨʠʛʦʱʘʻʪʝ ʚʠ!è (Paierez 

¨ boire!) ʪʘ çɸʙʠ ʚʠ ʟʥʘʣʠ!..è (Si vous saviez !), ʘʣʝ ʟʘ ʥʠʤʠ ʩʪʦʾʪʴ ʥʘʜʟʚʠʯʘʡʥʦ ʛʝʨʦʾʯʥʘ ʩʫʪʠʯʢʘ ʟ 

ʮʠʢʣʦʥʦʤ ʫ ʛʦʨʘʭ, ʷʢʫ ʚʽʥ ʢʦʨʦʪʢʦ ʦʧʠʰʝ ʫ ʨʦʟʤʦʚʽ ʟ ʜʠʨʝʢʪʦʨʦʤ ʽ ʚ ʦʩʥʦʚʥʦʤʫ ʧʨʦ ʩʝʙʝ ʟʛʦʜʦʤ, ʧʦ 

ʜʦʨʦʟʽ ʜʦʜʦʤʫ. ʊʘʢʠʭ ʷʢ ʚʽʥ ʘʚʪʦʨ ʧʦʝʪʠʯʥʦ ʥʘʟʠʚʘʻ çʚʽʩʥʠʢʘʤʠ ʏʫʜʝʩʥʦʛʦè (prodigieux messagers), 

çʟʚʠʪʷʞʮʝʤè (vainqueur) ʙʦ ʜʣʷ ʥʴʦʛʦ ʽʩʥʫʻ çʩʚʷʪʠʡ ʟʤʽʩʪ ʧʽʣʦʪʩʴʢʦʛʦ ʨʝʤʝʩʣʘè (ʚ ʦʨʠʛʽʥʘʣʽ çle sacr® 

de lôaventureè ʤʘʻ ʰʠʨʰʝ ʟʥʘʯʝʥʥʷ ï çʩʚʷʪʠʥʷ ʧʨʠʛʦʜʠè). ɺʩʽ ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʮʴʦʛʦ ʛʝʨʦʷ ʢʦʨʦʪʢʽ, ʘʣʝ 

ʤʽʩʪʢʽ, ʚʽʥ ʚʧʝʚʥʝʥʠʡ ʫ ʩʦʙʽ ʽ ʥʝ ʨʦʟʛʫʙʠʚʩʷ ʧʽʜ ʯʘʩ ʩʪʨʘʰʥʦʾ ʥʝʛʦʜʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʡʦʛʦ ʷʢ 

ʩʧʨʘʚʞʥʴʦʛʦ ʛʝʨʦʷ: 

Lôaction violente laisse peu de traces: il ne retrouvait plus en lui le souvenir des grands remous qui 

lôavait roul®. Il se rappelait seulement de sô°tre d®battu, avec rage, dans se flammes gris [10, ʨ. 19]. ï 

ʅʝʣʶʜʩʴʢʘ ʩʫʪʠʯʢʘ ʤʘʡʞʝ ʥʝ ʟʘʣʠʰʘʻ ʩʣʽʜʫ: ʧʽʣʦʪ ʫʞʝ ʥʝ ʤʽʛ ʜʦʙʨʝ ʧʨʠʛʘʜʘʪʠ ʩʪʨʘʰʝʥʥʫ ʭʚʠʱʫ, ʷʢʘ 

ʟʘʢʨʫʪʠʣʘ ʡʦʛʦ. ʃʠʰʝ ʟʘʧʘʤô̫ ʪʘʣʦʩʷ, ʷʢ ʚʽʥ ʟʘʚʟʷʪʦ ʙʦʨʩʘʚʩʷ ʚ ʪʦʤʫ ʩʽʨʦʤʫ ʧʦʣʫʤôʾ  [9, c. 95]. 

ɺʠʩʥʦʚʢʠ 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʠʣʦ, ʱʦ ʭʫʜʦʞʥʽ ʦʙʨʘʟʠ ʌʘʙô̒ ʥʘ, ʇʝʣʴʨʝʥʘ ʪʘ ʈʽʚô̒ ʨʘ ʦʙô̒ ʜʥʘʥʽ ʩʧʽʣʴʥʦʶ 

ʘʚʪʦʨʩʴʢʦʶ ʬʽʣʦʩʦʬʽʻʶ ʜʽʡ ʪʘ ʩʘʤʦʧʦʞʝʨʪʚʠ (le don de soi-m°me), ʱʦ ʢʦʨʝʣʶʻ ʟ ʥʽʮʰʝʘʥʩʴʢʦʶ ʽʜʝʻʶ 

çʥʘʜʣʶʜʠʥʠè. ɸʥʘʪʦʣʴ ʇʝʨʝʧʘʜʷ ʟʫʤʽʚ ʘʜʝʢʚʘʪʥʦ ʪʨʘʥʩʣʶʚʘʪʠ ʮʝʡ ʬʽʣʦʩʦʬʩʴʢʠʡ ʩʢʣʘʜʥʠʢ, ʟʙʝʨʽʛʰʠ 

ʥʝʨʦʟʨʠʚʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ ʜʠʥʘʤʽʟʤʦʤ ʘʚʽʘʮʽʡʥʠʭ ʙʫʜʥʽʚ ʪʘ ʛʣʠʙʠʥʥʠʤ ʛʫʤʘʥʽʩʪʠʯʥʠʤ ʟʤʽʩʪʦʤ ʪʚʦʨʫ. 

ɺʽʜʪʚʦʨʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʾ ʘʚʪʦʨʩʴʢʦʾ ʤʦʜʘʣʴʥʦʩʪʽ ʙʫʣʦ ʫʩʧʽʰʥʠʤ ʫ ʧʝʨʝʢʣʘʜʽ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ɸ. 

ʇʝʨʝʧʘʜʽ ʚʜʘʣʦʩʷ ʧʝʨʝʜʘʪʠ ʧʦʟʠʮʽʶ ʘʚʪʦʨʩʴʢʦʾ çʧʦʟʘʩʪʦʨʦʥʝʥʦʩʪʽè, ʟ ʽʥʰʦʛʦ ʙʦʢʫ - ʟʙʝʨʝʛʪʠ 

ʘʢʩʽʦʣʦʛʽʯʥʫ ʤʦʜʘʣʴʥʽʩʪʴ ʉʝʥʪ-ɽʢʟʶʧʝʨʽ, ʷʢʘ ʝʩʪʝʪʠʟʫʻ ʩʫʚʦʨʽʩʪʴ ʽ ʩʘʤʦʪʥʽʩʪʴ ʢʝʨʽʚʥʠʢʘ, ʧʽʜʥʦʩʷʯʠ ʾʾ 

ʜʦ ʨʘʥʛʫ ʚʠʱʦʾ ʬʦʨʤʠ ʣʶʙʦʚʽ, ʦʙʦʚô̫ ʟʢʫ ʪʘ ʪʚʦʨʝʥʥʷ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʤʽʩʪʢʦʩʪʽ ʩʪʠʣʶ ʉʝʥʪ-ɽʢʟʶʧʝʨʽ ʧʝʨʝʢʣʘʜʘʯ 

ʟʚʝʨʥʫʚʩʷ ʜʦ ʥʠʟʢʠ ʝʬʝʢʪʠʚʥʠʭ ʣʝʢʩʠʢʦ-ʛʨʘʤʘʪʠʯʥʠʭ ʽ ʩʪʠʣʽʩʪʠʯʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ: 

Å ʂʦʥʪʝʢʩʪʫʘʣʴʥʽ ʟʘʤʽʥʠ ʪʘ ʣʦʛʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʧʦʥʷʪʴ: ɺʜʘʣʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʧʝʨʝʢʣʘʜ ʚʠʨʘʟʫ 

mis¯re ʷʢ çʚʪʦʤʘè, ʘ ʪʘʢʦʞ ʟʘʤʽʥʘ ʽʥʪʝʥʩʠʬʽʢʘʪʦʨʘ vie forte (çʥʘʩʠʯʝʥʝ ʞʠʪʪʷè) ʥʘ ʩʣʦʚʦʩʧʦʣʫʯʝʥʥʷ 

çʧʦʩʪʽʡʥʘ ʥʘʧʨʫʛʘè, ʱʦ ʦʨʛʘʥʽʯʥʦ ʚʧʠʩʫʻʪʴʩʷ ʚ ʫʢʨʘʾʥʩʴʢʠʡ ʢʦʥʪʝʢʩʪ, ʭʦʯʘ ʧʦʜʝʢʫʜʠ (ʷʢ-ʦʪ ʫ ʚʠʧʘʜʢʫ 

ʟ compte ð çʧʨʘʚʜʠʚʝ ʞʠʪʪʷè) ʬʽʢʩʫʻʪʴʩʷ ʥʝʟʥʘʯʥʝ ʟʤʽʱʝʥʥʷ ʘʢʮʝʥʪʽʚ ʚʽʜ ʢʘʪʝʛʦʨʽʾ ʟʥʘʯʫʱʦʩʪʽ ʜʦ 

ʢʘʪʝʛʦʨʽʾ ʽʩʪʠʥʥʦʩʪʽ. 

Å ɼʦʜʘʚʘʥʥʷ ʪʘ ʢʦʥʢʨʝʪʠʟʘʮʽʷ: ɺʠʢʦʨʠʩʪʘʥʽ ʧʝʨʝʢʣʘʜʘʯʝʤ ʜʦʜʘʚʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, çʚ ʦʯʘʭ 

ʣʶʜʝʡè, çʱʦʙ ʥʘ ʢʦʞʥʦʤʫ ʘʝʨʦʜʨʦʤʽ ʣʽʪʘʢʠ ʟʣʽʪʘʣʠ ʙʝʟ ʟʘʧʽʟʥʝʥʥʷè) ʜʦʧʦʤʘʛʘʶʪʴ ʘʜʘʧʪʫʚʘʪʠ 

ʣʘʢʦʥʽʯʥʽ ʬʨʘʥʮʫʟʴʢʽ ʬʨʘʟʠ, ʨʦʙʣʷʯʠ ʾʭ ʙʽʣʴʰ ʟʨʦʟʫʤʽʣʠʤʠ ʪʘ ʧʨʠʨʦʜʥʠʤʠ ʜʣʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʯʠʪʘʯʘ 

ʙʝʟ ʚʪʨʘʪʠ ʧʝʨʚʠʥʥʦʛʦ ʟʤʽʩʪʫ. 
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Å ʉʧʨʦʱʝʥʥʷ ʪʘ ʛʨʘʤʘʪʠʯʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ: ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʨʘʥʩʢʘʪʝʛʦʨʠʟʘʮʽʾ, ʧʝʨʝʩʪʘʥʦʚʢʠ 

ʪʘ ʦʧʫʱʝʥʥʷ ʩʣʽʚ ʜʦʟʚʦʣʠʣʦ ʟʙʝʨʝʛʪʠ ʧʦʝʪʠʯʥʽʩʪʴ ʘʚʪʦʨʩʴʢʠʭ ʽʥʚʝʨʩʽʡ ʽ ʧʘʨʘʣʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʦʨʠʛʽʥʘʣʫ (ʟʦʢʨʝʤʘ ʧʽʜ ʯʘʩ ʟʤʘʣʶʚʘʥʥʷ ʧʦʨʪʨʝʪʘ ʈʽʚô̒ ʨʘ ʷʢ çʚʽʯʥʦʛʦ ʤʘʥʜʨʽʚʥʠʢʘè). 

Å ɿʙʝʨʝʞʝʥʥʷ ʝʢʩʧʨʝʩʠʚʥʦʛʦ ʪʘ ʤʝʪʘʬʦʨʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʝʢʩʪʫ: ʇʝʨʝʢʣʘʜ ɸ. ʇʝʨʝʧʘʜʽ 

ʜʝʤʦʥʩʪʨʫʻ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʭʫʜʦʞʥʴʦʾ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʨʠ ʚʽʜʪʚʦʨʝʥʥʽ ʩʪʠʣʽʩʪʠʯʥʠʭ ʬʽʛʫʨ ʽ ʪʨʦʧʽʚ. 

ʇʦʧʨʠ ʜʠʩʢʫʩʽʡʥʽʩʪʴ ʜʝʷʢʠʭ ʢʦʥʪʝʢʩʪʫʘʣʴʥʠʭ ʨʽʰʝʥʴ (ʷʢ-ʦʪ ʧʝʨʝʢʣʘʜ ʧʦʻʜʥʘʥʥʷ lôempire ʯʝʨʝʟ 

çʧʽʜʙʠʪʝ ʮʘʨʩʪʚʦè ʩʪʦʩʦʚʥʦ ʮʠʚʽʣʴʥʦʛʦ ʣʴʦʪʯʠʢʘ), ʟʘʛʘʣʦʤ ʧʝʨʝʢʣʘʜʘʯʝʚʽ ʚʜʘʣʦʩʷ ʧʝʨʝʜʘʪʠ ʧʦʝʪʠʯʥʫ 

ʩʫʚʦʨʽʩʪʴ ʨʝʤʝʩʣʘ ʧʽʣʦʪʽʚ, ʦʙʨʘʟʥʽʩʪʴ ʦʧʠʩʽʚ ʙʦʨʦʪʴʙʠ ʟʽ ʩʪʠʭʽʻʶ (çʩʽʨʝ ʧʦʣʫʤô̫è, çʥʝʣʶʜʩʴʢʘ 

ʩʫʪʠʯʢʘè) ʪʘ ʚʽʜʪʚʦʨʠʪʠ ʣʘʢʦʥʽʯʥʽ, ʘʣʝ ʩʝʤʘʥʪʠʯʥʦ ʤʽʩʪʢʽ ʜʽʘʣʦʛʠ ʧʝʨʩʦʥʘʞʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫʢʨʘʾʥʩʴʢʠʡ ʧʝʨʝʢʣʘʜ ʨʦʤʘʥʫ çʅʽʯʥʠʡ ʧʦʣʽʪè ʫ ʚʠʢʦʥʘʥʥʽ ɸ. ʇʝʨʝʧʘʜʽ ʻ 

ʧʨʠʢʣʘʜʦʤ ʚʠʩʦʢʦʤʘʡʩʪʝʨʥʦʛʦ ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʧʝʨʝʢʣʘʜʫ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʟʙʝʨʝʞʝʥʥʷ ʷʢ 

ʣʽʥʛʚʦʩʪʠʣʽʩʪʠʯʥʦʾ ʫʥʽʢʘʣʴʥʦʩʪʽ ʧʨʦʟʠ ɸ. ʜʝ ʉʝʥʪ-ɽʢʟʶʧʝʨʽ, ʪʘʢ ʽ ʮʽʣʽʩʥʦʩʪʽ ʭʫʜʦʞʥʴʦ-ʬʽʣʦʩʦʬʩʴʢʠʭ 

ʦʙʨʘʟʽʚ ʡʦʛʦ ʛʝʨʦʾʚ ʫ ʩʧʨʠʡʥʷʪʪʽ ʫʢʨʘʾʥʩʴʢʦʛʦ ʯʠʪʘʯʘ. 
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ɻʦʣʫʙ ʅʘʪʘʣʽʷ ʄʠʢʦʣʘʾʚʥʘ 

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ,  

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ, ʣʽʪʝʨʘʪʫʨʠ, ʢʫʣʴʪʫʨʦʣʦʛʽʾ ʪʘ ʞʫʨʥʘʣʽʩʪʠʢʠ,  

ɺʘʢʫʣʝʥʢʦ ɻʘʣʠʥʘ ʄʠʭʘʡʣʽʚʥʘ 

ʢʘʥʜʠʜʘʪ ʬʽʣʦʣʦʛʽʯʥʠʭ ʥʘʫʢ,  

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ, ʣʽʪʝʨʘʪʫʨʠ, ʢʫʣʴʪʫʨʦʣʦʛʽʾ ʪʘ ʞʫʨʥʘʣʽʩʪʠʢʠ  

ʅʽʞʠʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄʠʢʦʣʠ ɻʦʛʦʣʷ,  

ʤ. ʅʽʞʠʥ, ʋʢʨʘʾʥʘ, 

ɼʦʨʦʛʠʡ ɼʤʠʪʨʦ ʆʣʝʢʩʘʥʜʨʦʚʠʯ 

ʞʫʨʥʘʣʽʩʪ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ʃɽʂʉʀʏʅɯ ʊʈɸʅʉʌʆʈʄɸʎɯɰ ɺ ʍʋɼʆɾʅʔʆʄʋ ʇɽʈɽʂʃɸɼɯ (ʅɸ ʄɸʊɽʈɯɸʃɯ ʇʆɺɯʉʊɯ 

ʄʀʂʆʃʀ ɻʆɻʆʃʗ çʉʆʈʆʏʀʅʉʔʂʀʁ ʗʈʄɸʈʆʂè) 

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʚʠʩʚʽʪʣʝʥʦ ʪʝʦʨʝʪʠʯʥʽ ʘʩʧʝʢʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʣʝʢʩʠʯʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʫ 

ʭʫʜʦʞʥʴʦʤʫ ʧʝʨʝʢʣʘʜʽ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʝʬʽʥʽʮʽʶ ʭʫʜʦʞʥʴʦʛʦ ʧʝʨʝʢʣʘʜʫ ʷʢ ʚʠʜʫ ʤʽʞʢʫʣʴʪʫʨʥʦʾ 

ʢʦʤʫʥʽʢʘʮʽʾ. ʈʦʟʛʣʷʥʫʪʦ ʥʘʫʢʦʚʽ ʧʽʜʭʦʜʠ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʢʣʘʜʘʮʴʢʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʫ ʧʨʘʮʷʭ 

ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʥʘʫʢʦʚʮʽʚ. ɿʜʽʡʩʥʝʥʦ ʦʛʣʷʜ ʦʩʥʦʚʥʠʭ ʢʣʘʩʠʬʽʢʘʮʽʡ ʣʝʢʩʠʯʥʠʭ 

ʪʨʘʥʩʬʦʨʤʘʮʽʡ, ʾʭ ʨʦʣʴ ʫ ʧʨʦʮʝʩʽ ʚʽʜʪʚʦʨʝʥʥʷ ʟʤʽʩʪʦʚʠʭ, ʩʪʠʣʽʩʪʠʯʥʠʭ ʪʘ ʢʫʣʴʪʫʨʥʦ ʤʘʨʢʦʚʘʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʪʝʢʩʪʫ. ɺʠʟʥʘʯʝʥʦ ʤʽʩʮʝ ʣʝʢʩʠʯʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʫ ʩʠʩʪʝʤʽ 

ʧʝʨʝʢʣʘʜʘʮʴʢʠʭ ʧʨʠʡʦʤʽʚ ʪʘ ʦʢʨʝʩʣʝʥʦ ʾʭ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʜʝʢʚʘʪʥʦʩʪʽ ʭʫʜʦʞʥʴʦʛʦ 

ʧʝʨʝʢʣʘʜʫ. ɸʢʮʝʥʪʦʚʘʥʦ ʥʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʜʘʣʴʰʦʛʦ ʪʝʦʨʝʪʠʯʥʦʛʦ ʦʩʤʠʩʣʝʥʥʷ ʧʨʦʙʣʝʤʠ 

ʧʝʨʝʢʣʘʜʘʮʴʢʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʫ ʢʦʥʪʝʢʩʪʽ ʩʫʯʘʩʥʠʭ ʧʝʨʝʢʣʘʜʦʟʥʘʚʯʠʭ ʩʪʫʜʽʡ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʭʫʜʦʞʥʽʡ ʧʝʨʝʢʣʘʜ, ʧʝʨʝʢʣʘʜʘʮʴʢʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ, ʣʝʢʩʠʯʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, 

ʘʜʝʢʚʘʪʥʽʩʪʴ ʧʝʨʝʢʣʘʜʫ, ʄʠʢʦʣʘ ɻʦʛʦʣʴ, çʉʦʨʦʯʠʥʩʴʢʠʡ ʷʨʤʘʨʦʢè. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʤʽʞʥʘʨʦʜʥʠʭ ʟʚô̫ ʟʢʽʚ ʧʨʦʩʪʝʞʫʻʪʴʩʷ 

ʽʥʪʝʥʩʠʚʥʝ ʩʪʘʥʦʚʣʝʥʥʷ ʧʝʨʝʢʣʘʜʦʟʥʘʚʩʪʚʘ. ʍʫʜʦʞʥʽʡ ʧʝʨʝʢʣʘʜ ʷʢ ʟʘʩʽʙ ʤʽʞʢʫʣʴʪʫʨʥʦʾ ʚʟʘʻʤʦʜʽʾ 

ʚʠʢʦʥʫʻ ʚʘʞʣʠʚʽ ʩʦʮʽʘʣʴʥʽ ʬʫʥʢʮʽʾ ʡ ʧʝʨʝʜʙʘʯʘʻ ʥʝ ʣʠʰʝ ʜʦʙʽʨ ʜʦʮʽʣʴʥʠʭ ʤʦʚʥʠʭ ʟʘʩʦʙʽʚ, ʘ ʡ 

ʨʝʧʨʝʟʝʥʪʘʮʽʶ ʘʚʪʦʨʩʴʢʦʛʦ ʩʪʠʣʶ, ʝʤʦʮʽʡʥʦ-ʝʢʩʧʨʝʩʠʚʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʪʝʢʩʪʫ. ʉʘʤʝ ʪʦʤʫ ʦʜʥʠʤ ʽʟ 

ʟʘʚʜʘʥʴ ʧʝʨʝʢʣʘʜʘʯʘ ʻ ʚʤʽʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʷʢʽ ʯʘʩʪʢʦʚʦ ʯʠ ʧʦʚʥʽʩʪʶ ʟʤʽʥʶʶʪʴ 

ʩʪʨʫʢʪʫʨʫ ʨʝʯʝʥʴ, ʘʙʠ ʪʦʯʥʦ ʨʦʟʢʨʠʪʠ ʟʤʽʩʪ ʪʝʢʩʪʫ ʦʨʠʛʽʥʘʣʫ. ʇʨʦʪʝ ʯʘʩʪʦ ʧʝʨʝʢʣʘʜʘʯ ʥʝ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʘʪʠ ʟʥʘʯʝʥʥʷ ʣʝʢʩʝʤ ʽ ʩʣʦʚʦʩʧʦʣʫʯʝʥʴ, ʧʨʦʧʦʥʦʚʘʥʽ ʩʣʦʚʥʠʢʘʤʠ, ʪʦʤʫ ʡ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʚ 

ʧʝʨʝʢʣʘʜʘʮʴʢʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʷʭ. 

 ʉʝʨʝʜ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʝʨʝʪʚʦʨʝʥʴ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʧʦʩʽʜʘʶʪʴ ʣʝʢʩʠʯʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʦʩʢʽʣʴʢʠ 

ʩʘʤʝ ʥʘ ʩʝʤʘʥʪʠʯʥʦʤʫ ʨʽʚʥʽ ʥʘʡʯʘʩʪʽʰʝ ʚʠʥʠʢʘʶʪʴ ʪʨʫʜʥʦʱʽ, ʧʦʚ'ʷʟʘʥʽ ʟ ʧʝʨʝʜʘʯʝʶ ʨʝʘʣʽʡ, 

ʥʘʮʽʦʥʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟʥʘʯʝʥʥʷ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦ-ʘʚʪʦʨʩʴʢʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʝʢʩʪʫ. 

ʇʦʧʨʠ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʠʭ ʨʦʟʚʽʜʦʢ, ʫ ʩʫʯʘʩʥʦʤʫ ʧʝʨʝʢʣʘʜʦʟʥʘʚʩʪʚʽ ʚʽʜʩʫʪʥʽʡ ʻʜʠʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʜʝʬʽʥʽʮʽʾ ʧʦʥʷʪʪʷ ʣʝʢʩʠʯʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʘ ʾʾ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʱʦ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ 

ʪʝʦʨʝʪʠʯʥʦʛʦ ʦʩʤʠʩʣʝʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʧʨʦʙʣʝʤʠ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʇʨʦʙʣʝʤʫ ʧʝʨʝʢʣʘʜʘʮʴʢʠʭ  ʪʨʘʥʩʬʦʨʤʘʮʽʡ 

ʜʦʩʣʽʜʞʫʚʘʣʠ ʙʘʛʘʪʦ ʚʽʜʦʤʠʭ ʥʘʫʢʦʚʮʽʚ, ʟʦʢʨʝʤʘ ʈ. ʄʽʥʴʷʨ-ɹʻʣʦʨʫʯʝʚ, ʗ. ʈʝʮʢʝʨ, ʆ. ʐʚʝʡʮʝʨ ʪʘ ʽʥʰʽ. 

ɺʦʥʠ ʨʦʟʛʣʷʜʘʣʠ ʧʠʪʘʥʥʷ ʜʝʬʽʥʽʮʽʾ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʣʝʢʩʠʯʥʠʭ ʽ ʛʨʘʤʘʪʠʯʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ. ʊʘʢ, 

ɺ. ʂʘʨʘʙʘʥ ʚʠʦʢʨʝʤʣʶʚʘʚ ʩʝʨʝʜ ʥʠʭ ʢʦʥʢʨʝʪʠʟʘʮʽʶ, ʛʝʥʝʨʘʣʽʟʘʮʽʶ, ʜʦʜʘʚʘʥʥʷ, ʚʠʣʫʯʝʥʥʷ ʪʦʱʦ [5]. 

ʉ. ʄʘʢʩʽʤʦʚ ʚʠʜʽʣʷʚ ʩʤʠʩʣʦʚʠʡ ʨʦʟʚʠʪʦʢ, ʘʥʪʦʥʽʤʽʯʥʠʡ ʧʝʨʝʢʣʘʜ, ʢʦʤʧʝʥʩʘʮʽʶ ʪʘ ʧʦʚʥʫ 

ʧʝʨʝʩʪʘʥʦʚʢʫ ʩʝʛʤʝʥʪʽʚ ʪʝʢʩʪʫ [8]. ʗ. ʈʝʮʢʝʨ ʜʠʬʝʨʝʥʮʽʶʚʘʚ ʪʘʢʽ ʨʽʟʥʦʚʠʜʠ ʣʝʢʩʠʯʥʠʭ 

ʪʨʘʥʩʬʦʨʤʘʮʽʡ, ʷʢ-ʦʪ: ʩʤʠʩʣʦʚʠʡ ʨʦʟʚʠʪʦʢ, ʘʥʪʦʥʽʤʽʯʥʠʡ ʧʝʨʝʢʣʘʜ, ʮʽʣʽʩʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ, 

ʢʦʤʧʝʥʩʘʮʽʷ ʚʪʨʘʪ ʫ ʧʝʨʝʢʣʘʜʽ, ʛʝʥʝʨʘʣʽʟʘʮʽʷ, ʢʦʥʢʨʝʪʠʟʘʮʽʷ, ʜʠʬʝʨʝʥʮʽʘʮʽʷ [2]. ʇʨʦʪʝ ʥʝʤʘʻ ʻʜʠʥʠʭ 

ʧʽʜʭʦʜʽʚ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ʣʝʢʩʠʯʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ.  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʟʫʤʦʚʣʝʥʘ ʧʦʪʨʝʙʦʶ ʚ ʫʟʘʛʘʣʴʥʝʥʥʽ ʡ ʦʩʤʠʩʣʝʥʥʽ ʩʫʯʘʩʥʠʭ 

ʥʘʫʢʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʣʝʢʩʠʯʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʽ ʚʩʪʘʥʦʚʣʝʥʥʽ ʾʭ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʘʜʝʢʚʘʪʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ʭʫʜʦʞʥʴʦʛʦ ʪʝʢʩʪʫ. 

 



79 

 

ʄʝʪʘ ʩʪʘʪʪʽ ï ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʣʝʢʩʠʯʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʫ ʭʫʜʦʞʥʴʦʤʫ 

ʧʝʨʝʢʣʘʜʽ ʥʘ ʤʘʪʝʨʽʘʣʽ ʧʦʚʽʩʪʽ ʄʠʢʦʣʠ ɻʦʛʦʣʷ çʉʦʨʦʯʠʥʩʴʢʠʡ ʷʨʤʘʨʦʢè. 

 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʽʥʪʝʛʨʘʮʽʾ ʋʢʨʘʾʥʠ ʚ ʻʚʨʦʧʝʡʩʴʢʫ ʩʧʽʣʴʥʦʪʫ 

ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʧʨʦ ʤʽʞʥʘʨʦʜʥʫ ʢʦʤʫʥʽʢʘʮʽʶ, ʪʦʣʝʨʘʥʪʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʨʽʟʥʠʭ ʢʫʣʴʪʫʨ, ʩʘʤʝ ʪʦʤʫ ʥʘ 

ʧʝʨʰʠʡ ʧʣʘʥ ʚʠʭʦʜʠʪʴ ʧʨʦʙʣʝʤʘ ʟʥʘʯʫʱʦʩʪʽ ʭʫʜʦʞʥʴʦʛʦ ʧʝʨʝʢʣʘʜʫ ʚ ʢʦʥʪʝʢʩʪʽ ʣʽʪʝʨʘʪʫʨʥʦʛʦ ʦʙʤʽʥʫ 

ʪʘ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ.  

ʇʠʪʘʥʥʷ ʭʫʜʦʞʥʴʦʛʦ ʧʝʨʝʢʣʘʜʫ ʙʫʣʠ ʚ ʧʦʣʽ ʟʦʨʫ ʙʘʛʘʪʴʦʭ ʥʘʫʢʦʚʮʽʚ, ʟʦʢʨʝʤʘ ʄ. ɼʨʘʛʦʤʘʥʦʚʘ, 

ɺ. ʂʦʧʪʽʣʦʚʘ, ʆ. ʇʦʪʝʙʥʽ, ʄ. ʈʠʣʴʩʴʢʦʛʦ, ɯ. ʌʨʘʥʢʘ, ɺ. ɾʠʨʤʫʥʩʴʢʦʛʦ, ʄ. ʍʨʘʧʯʝʥʢʘ, ʃ. ʂʣʠʤʝʥʢʦ, ʊ. 

ʅʽʢʦʣʘʻʚʦʾ ʪʘ ʽʥ. ʊʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ ʧʝʨʝʢʣʘʜʫ ʪʚʦʨʽʚ ʭʫʜʦʞʥʴʦʾ ʣʽʪʝʨʘʪʫʨʠ ʨʦʟʛʣʷʜʘʣʠ ʣʽʥʛʚʽʩʪʠ 

ʆ. ɻʘʣʠʯ, ɸ. ʈʝʬʦʨʤʘʪʩʴʢʠʡ, ʊ. ʆʥʦʧʨʽʻʥʢʦ ʪʘ ʽʥʰʽ. 

ʗʢ ʟʘʟʥʘʯʘʶʪʴ ɻ. ʉʘʚʯʫʢ, ʂ. ɼʘʰʢʦʚʘ, ʧʝʨʝʢʣʘʜ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʩʢʣʘʜʥʽʰʠʭ  ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ 

ʣʶʜʠʥʠ, ʫ ʷʢʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʛʨʘʮʽʷ ʢʽʣʴʢʦʭ ʨʽʟʥʠʭ ʢʫʣʴʪʫʨ, ʨʽʟʥʠʭ ʩʧʦʩʦʙʽʚ ʤʠʩʣʝʥʥʷ, ʪʨʘʜʠʮʽʡ 

ʪʘ ʟʚʠʯʘʾʚ [10, ʩ. 79]. ʋ ʢʦʛʥʽʪʠʚʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʽʡ ʧʘʨʘʜʠʛʤʽ ʧʝʨʝʢʣʘʜ ï ʮʝ çʦʧʝʨʫʚʘʥʥʷ ʟʤʽʩʪʦʤ 

ʚʠʩʭʽʜʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷè, ʫ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ ʥʘʨʦʜʞʫʻʪʴʩʷ ʪʝʢʩʪ, ʷʢʠʡ ʨʝʧʨʝʟʝʥʪʦʚʘʥʠʡ ʯʝʨʝʟ ʤʦʚʥʽ 

ʦʜʠʥʠʮʽ ʡ ʥʘʙʫʚʘʻ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʚʠʨʘʞʝʥʥʷ ʜʣʷ ʧʝʨʝʜʘʯʽ ʘʜʨʝʩʘʪʫ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʩʧʽʚʘʚʪʦʨʦʤ [9, ʩ. 

119].  

ʆʧʨʘʮʶʚʘʚʰʠ ʥʘʫʢʦʚʫ ʣʽʪʝʨʘʪʫʨʫ, ʟʘʟʥʘʯʘʻʤʦ, ʱʦ ʧʦʥʷʪʪʷ çʭʫʜʦʞʥʽʡ ʧʝʨʝʢʣʘʜè ʢʦʞʥʠʡ 

ʥʘʫʢʦʚʝʮʴ ʪʨʘʢʪʫʻ ʧʦ-ʩʚʦʻʤʫ. ʊʘʢ, ɺ. ʂʦʧʪʽʣʦʚ ʫʚʘʞʘʻ ʡʦʛʦ çʚʠʜʦʤ ʩʣʦʚʝʩʥʦʾ ʪʚʦʨʯʦʩʪʽ, ʫʥʘʩʣʽʜʦʢ 

ʷʢʦʾ ʪʝʢʩʪʠ, ʥʘʧʠʩʘʥʽ ʦʜʥʽʻʶ ʤʦʚʦʶ, ʚʽʜʪʚʦʨʶʶʪʴʩʷ ʟʘʩʦʙʘʤʠ ʽʥʰʦʾ ʤʦʚʥʦʾ ʩʠʩʪʝʤʠè [6, ʩ. 10]. 

ɹʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ ʟʘʟʥʘʯʘʻ, ʱʦ ʥʘʡʢʨʘʱʽ ʧʝʨʝʢʣʘʜʠ ï ʮʝ ʪʽ, ʷʢʽ ʚʠʢʦʥʘʥʽ ʰʣʷʭʦʤ ʜʦʙʦʨʫ 

ʚʽʜʧʦʚʽʜʥʠʭ ʣʝʢʩʠʯʥʠʭ ʪʘ ʩʠʥʪʘʢʩʠʯʥʠʭ ʦʜʠʥʠʮʴ. 

ʅʘ ʜʫʤʢʫ ʊ. ʏʘʡʢʦʚʩʴʢʦʾ, ʪʨʫʜʥʦʱʘʤʠ, ʷʢʽ ʪʨʘʧʣʷʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʭʫʜʦʞʥʴʦʛʦ ʧʝʨʝʢʣʘʜʫ, ʻ: 

ʚʠʙʽʨ ʟʙʝʨʝʞʝʥʥʷ£ʥʝʟʙʝʨʝʞʝʥʥʷ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʦʨʠʛʽʥʘʣʫ ʪʘ ʡʦʛʦ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʧʦʨʫʰʝʥʥʷ 

ʘʩʦʮʽʘʪʠʚʥʠʭ ʟʚô̫ ʟʢʽʚ ʧʽʜ ʯʘʩ ʧʝʨʝʢʣʘʜʫ ʪʦʱʦ [12]. ɼ. ʉʘʚʯʫʢ, ʂ. ɼʘʰʢʦʚʘ ʚʠʜʽʣʷʶʪʴ ʚʠʩʦʢʫ ʟʤʽʩʪʦʚʫ 

ʥʘʧʨʫʞʝʥʽʩʪʴ ʪʝʢʩʪʫ, ʨʽʟʥʝ ʘʚʪʦʨʩʴʢʝ ʪʘ ʧʝʨʝʢʣʘʜʘʮʴʢʝ ʩʚʽʪʦʙʘʯʝʥʥʷ, ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʷʤʠʭ ʝʢʚʽʚʘʣʝʥʪʽʚ 

ʪʦʱʦ [10, ʩ. 80]. ʉ. ʃʶʙʠʤʦʚʘ ʪʘʢʦʞ ʟʘʩʪʝʨʽʛʘʻ ʧʝʨʝʢʣʘʜʘʯʽʚ ʚʽʜ ʧʦʨʫʰʝʥʥʷ ʘʢʘʜʝʤʽʯʥʦʾ 

ʜʦʙʨʦʯʝʩʥʦʩʪʽ [7, ʩ. 6].   

ʆ. ʃʠʥʪʚʘʨ ʪʘ ʊ. ʅʽʢʦʣʘʻʚʘ ʚʠʜʽʣʷʶʪʴ ʪʘʢʽ ʪʝʭʥʽʯʥʽ ʩʧʦʩʦʙʠ ʭʫʜʦʞʥʴʦʛʦ ʧʝʨʝʢʣʘʜʫ: 

ʟʘʧʦʟʠʯʝʥʥʷ, ʢʘʣʴʢʫʚʘʥʥʷ, ʜʦʩʣʽʚʥʠʡ ʧʝʨʝʢʣʘʜ, ʪʨʘʥʩʧʦʟʠʮʽʷ, ʤʦʜʫʣʷʮʽʷ, ʝʢʚʽʚʘʣʝʥʮʽʷ, ʘʜʘʧʪʘʮʽʷ [9]. 

ʏʘʩʪʦ ʧʝʨʝʢʣʘʜʘʯ ʥʝ ʤʦʞʝ ʧʦʩʣʫʛʦʚʫʚʘʪʠʩʷ ʟʥʘʯʝʥʥʷʤ ʩʣʽʚ ʽ ʩʣʦʚʦʩʧʦʣʫʯʝʥʴ, ʷʢʽ ʧʨʦʧʦʥʫʶʪʴ 

ʩʣʦʚʥʠʢʠ, ʽ ʟʚʝʨʪʘʻʪʴʩʷ ʜʦ ʧʝʨʝʢʣʘʜʘʮʴʢʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ. 

ʊʘʢ, ʆ. ʉʝʣʽʚʘʥʦʚʘ ʚ ʣʽʥʛʚʽʩʪʠʯʥʽʡ ʝʥʮʠʢʣʦʧʝʜʽʾ ʧʦʜʘʻ ʜʝʬʽʥʽʮʽʶ çʪʨʘʥʩʬʦʨʤʘʮʽʷè ̫ʢ çʟʤʽʥʫ 

ʬʦʨʤʘʣʴʥʠʭ (ʣʝʢʩʠʯʥʽ ʘʙʦ ʛʨʘʤʘʪʠʯʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ) ʘʙʦ ʩʝʤʘʥʪʠʯʥʠʭ (ʩʝʤʘʥʪʠʯʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ) 

ʢʦʤʧʦʥʝʥʪʽʚè [11, ʩ. 536].   

ʗʢ ʧʦʢʘʟʫʻ ʘʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʥʝʤʘʻ ʻʜʠʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʥʷʪʪʷ. 

ʅʘʧʨʠʢʣʘʜ, ʗ. ʈʝʮʢʝʨ ʚʠʟʥʘʯʘʻ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʷʢ ʧʨʠʡʦʤʠ ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ [4, ʩ. 148];  ʈ. ʄʽʥʴʷʨ-

ɹʻʣʦʨʫʯʝʚ ï ̫ʢ ʦʩʥʦʚʫ ʙʽʣʴʰʦʩʪʽ  ʧʨʠʡʦʤʽʚ  ʧʝʨʝʢʣʘʜʫ [2].  

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʧʝʨʝʢʣʘʜʦʟʥʘʚʩʪʚʘ ʽʩʥʫʻ ʙʝʟʣʽʯ ʢʣʘʩʠʬʽʢʘʮʽʡ ʧʝʨʝʢʣʘʜʘʮʴʢʠʭ 

ʪʨʘʥʩʬʦʨʤʘʮʽʡ. ʅʘʧʨʠʢʣʘʜ, ʃ. ʃʘʪʠʰʝʚ ʚʠʜʽʣʷʻ 5 ʚʠʜʽʚ: ʤʦʨʬʦʣʦʛʽʯʥʽ, ʩʠʥʪʘʢʩʠʯʥʽ, ʩʪʠʣʽʩʪʠʯʥʽ, 

ʩʝʤʘʥʪʠʯʥʽ ʪʘ ʟʤʽʰʘʥʽ. ʗ. ʈʝʮʢʝʨ ʧʦʜʘʻ ʣʠʰʝ ʜʚʘ ʚʠʜʠ ï ʛʨʘʤʘʪʠʯʥʽ ʪʘ ʣʝʢʩʠʯʥʽ. ʋ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʃ. ɹʘʨʭʫʜʘʨʦʚʘ ʟʘ ʦʩʥʦʚʫ ʚʟʷʪʽ ʬʦʨʤʘʣʴʥʽ ʦʟʥʘʢʠ ʫʤʦʚʥʦʛʦ ʧʦʜʽʣʫ (ʧʝʨʝʩʪʘʥʦʚʢʘ, ʜʦʜʘʚʘʥʥʷ, ʟʘʤʽʥʘ, 

ʦʧʫʱʝʥʥʷ) [4, ʩ. 148]. 

ʋ ʢʣʘʩʠʬʽʢʘʮʽʾ ɸ. ʌʽʪʝʨʤʘʥ ʪʘ ʊ. ʃʝʚʠʮʴʢʦʾ ʚʠʜʽʣʝʥʽ ʪʨʠ ʪʠʧʠ ʧʝʨʝʢʣʘʜʘʮʴʢʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ: 

ʛʨʘʤʘʪʠʯʥʽ, ʩʪʠʣʽʩʪʠʯʥʽ ʪʘ ʣʝʢʩʠʯʥʽ [4, ʩ. 148]. 

ʄʦʚʦʟʥʘʚʮʽ ɾ.-ʇ. ɺʥ̔ʝ ʪʘ ɾ. ɼʘʨʙʝʣʴʥʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠʡʦʤʠ ʧʨʷʤʦʛʦ (ʜʦʩʣʽʚʥʠʡ ʧʝʨʝʢʣʘʜ, 

ʢʘʣʴʢʫʚʘʥʥʷ, ʟʘʧʦʟʠʯʝʥʥʷ) ʪʘ ʥʝʧʨʷʤʦʛʦ ʧʝʨʝʢʣʘʜʽʚ (ʝʢʚʽʚʘʣʝʥʮʽʷ (ʧʝʨʝʜʘʯʘ ʟʤʽʩʪʫ ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʠʭ 

ʥʘʧʠʩʽʚ, ʧʨʠʩʣʽʚôʾ ʚ, ʘʬʦʨʠʟʤʽʚ ʽʥʰʠʤʠ ʩʣʦʚʘʤʠ); ʪʨʘʥʩʧʦʟʠʮʽʷ (ʟʘʤʽʥʘ ʦʜʥʽʻʾ ʯʘʩʪʠʥʠ ʤʦʚʠ ʽʥʰʦʶ); 

ʘʜʘʧʪʘʮʽʷ (ʟʘʤʽʥʘ ʜʝʪʘʣʝʡ ʽʩʪʦʨʽʾ, ʱʦ ʧʦʚʽʜʦʤʣʷʻʪʴʩʷ, ʽʥʰʠʤʠ); ʤʦʜʫʣʷʮʽʷ (ʟʤʽʥʘ ʧʨʠʩʫʪʥʴʦʾ ʪʦʯʢʠ 

ʟʦʨʫ) [4, ʩ. 149]. 

ʆʪʞʝ, ʜʦʩʣʽʜʥʠʢʠ ʨʦʟʤʝʞʦʚʫʶʪʴ ʧʝʨʝʢʣʘʜʘʮʴʢʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʽʚ ʤʦʚʠ ʪʘ 

ʦʜʠʥʠʮʴ ʪʝʢʩʪʫ-ʦʨʠʛʽʥʘʣʫ. ʅʘʤ ʥʘʡʙʽʣʴʰʝ ʽʤʧʦʥʫʻ ʢʣʘʩʠʬʽʢʘʮʽʷ, ʧʨʦʧʦʥʦʚʘʥʘ ʗ. ʈʝʮʢʝʨʦʤ (ʣʝʢʩʠʯʥʽ 

ʪʘ ʛʨʘʤʘʪʠʯʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ). 

ʇʠʪʘʥʥʷ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʝʢʩʠʯʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ, ʥʘ ʜʫʤʢʫ ʆ. ɹʦʛʘʡʯʫʢ, ʻ ʦʜʥʠʤ ʽʟ 

ʢʣʶʯʦʚʠʭ ʫ ʪʝʦʨʽʾ ʪʘ ʧʨʘʢʪʠʮʽ ʩʫʯʘʩʥʦʛʦ ʧʝʨʝʢʣʘʜʫ [2, c. 143]. ɺʦʥʦ ʙʫʣʦ ʚ ʧʦʣʽ ʟʦʨʫ ʥʘʫʢʦʚʮʽʚ 

ʗ. ʈʝʮʢʝʨʘ, ɺ. ʂʘʨʘʙʘʥʘ, ʈ. ʄʽʥʴʷʨ-ɹʝʣʦʨʫʯʝʚʘ, ʆ. ʐʚʝʡʮʝʨʘ, ʃ. ɹʘʨʭʫʜʘʨʦʚʘ, ʉ. ʄʘʢʩʽʤʦʚʘ, 

ʆ. ɹʦʛʘʡʯʫʢ ʪʘ ʽʥʰʠʭ.  
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ʊʘʢ, ɺ. ʂʘʨʘʙʘʥ ʚʠʦʢʨʝʤʣʶʚʘʚ ʢʦʥʢʨʝʪʠʟʘʮʽʶ, ʛʝʥʝʨʘʣʽʟʘʮʽʶ, ʜʦʜʘʚʘʥʥʷ, ʚʠʣʫʯʝʥʥʷ, ʟʘʤʽʥʫ 

ʩʣʦʚʘ ʦʜʥʽʻʾ ʯʘʩʪʠʥʠ ʤʦʚʠ ʥʘ ʩʣʦʚʦ ʽʥʰʦʾ ʯʘʩʪʠʥʠ ʤʦʚʠ, ʘ ʪʘʢʦʞ ʧʝʨʝʩʪʘʥʦʚʢʫ ʩʣʽʚ [5, c. 301]; 

ʗ. ʈʝʮʢʝʨ ʚʠʟʥʘʯʠʚ ʩʽʤ ʨʽʟʥʦʚʠʜʽʚ ʣʝʢʩʠʯʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ, ʷʢ-ʦʪ: ʩʤʠʩʣʦʚʠʡ ʨʦʟʚʠʪʦʢ, 

ʘʥʪʦʥʽʤʽʯʥʠʡ ʧʝʨʝʢʣʘʜ, ʮʽʣʽʩʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʢʦʤʧʝʥʩʘʮʽʷ ʚʪʨʘʪ ʫ ʧʝʨʝʢʣʘʜʽ, ʛʝʥʝʨʘʣʽʟʘʮʽʷ, 

ʢʦʥʢʨʝʪʠʟʘʮʽʷ, ʜʠʬʝʨʝʥʮʽʘʮʽʷ [1, c. 45]. ʉ. ʄʘʢʩʽʤʦʚ ʚʠʜʽʣʠʚ ʛʝʥʝʨʘʣʽʟʘʮʽʶ, ʜʠʬʝʨʝʥʮʽʘʮʽʶ, 

ʢʦʥʢʨʝʪʠʟʘʮʽʶ, ʩʤʠʩʣʦʚʠʡ ʨʦʟʚʠʪʦʢ, ʘʥʪʦʥʽʤʽʯʥʠʡ ʧʝʨʝʢʣʘʜ, ʢʦʤʧʝʥʩʘʮʽʶ ʪʘ ʧʦʚʥʫ ʧʝʨʝʩʪʘʥʦʚʢʫ 

ʩʝʛʤʝʥʪʽʚ ʪʝʢʩʪʫ [8]. 

ɺ. ʂʘʨʘʙʘʥ, ʆ. ɹʦʛʘʡʯʫʢ ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʚʠʟʥʘʯʝʥʥʷ ʣʝʢʩʠʯʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ: çʨʽʟʥʦʤʘʥʽʪʥʽ 

ʟʤʽʥʠ ʣʝʢʩʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʦʚʠ ʦʨʠʛʽʥʘʣʫ ʧʽʜ ʯʘʩ ʧʝʨʝʢʣʘʜʫè ʜʣʷ ʘʜʝʢʚʘʪʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ʾʭ 

ʩʝʤʘʥʪʠʯʥʠʭ, ʩʪʠʣʽʩʪʠʯʥʠʭ ʪʘ ʧʨʘʛʤʘʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ [2, ʩ. 143; 5, c. 301]. ʅʘ ʜʫʤʢʫ ʥʘʫʢʦʚʮʽʚ, 

ʪʘʢʽ ʧʨʠʡʦʤʠ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʪʦʜʽ, ʢʦʣʠ ʩʣʦʚʥʠʢʦʚʽ ʚʽʜʧʦʚʽʜʥʠʢʠ ʚʽʜʩʫʪʥʽ. 

ʈʦʟʛʣʷʥʝʤʦ ʜʦʢʣʘʜʥʽʰʝ ʟʤʽʩʪ ʦʢʨʝʤʠʭ ʣʝʢʩʠʯʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ, ʷʢ-ʦʪ: ʢʦʥʢʨʝʪʠʟʘʮʽʷ, 

ʛʝʥʝʨʘʣʽʟʘʮʽʷ, ʘʥʪʦʥʽʤʽʯʥʠʡ ʧʝʨʝʢʣʘʜ, ʢʦʤʧʝʥʩʘʮʽʷ ʪʦʱʦ. 

ʊʘʢ, ɺ. ʂʘʨʘʙʘʥ ʜʘʻ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʢʨʝʪʠʟʘʮʽʾ ʷʢ ʣʝʢʩʠʯʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʚʥʘʩʣʽʜʦʢ ʷʢʦʾ ʩʣʦʚʦ 

(ʪʝʨʤʽʥ) ʰʠʨʰʦʾ ʩʝʤʘʥʪʠʢʠ ʚ ʦʨʠʛʽʥʘʣʽ ʟʘʤʽʥʶʻʪʴʩʷ ʩʣʦʚʦʤ (ʪʝʨʤʽʥʦʤ) ʚʫʞʯʦʾ ʩʝʤʘʥʪʠʢʠ [5, c. 300]. 

ʊʘʢ, ʘʥʛʣ. ʩʣʦʚʦ meal ʤʘʻ ʚʽʜʧʦʚʽʜʥʠʢʠ: ôʫʞʠʚʘʥʥʷ ʾʞʽô, ôʾʞʘô. ʆʜʥʘʢ ʧʽʜ ʯʘʩ ʧʝʨʝʢʣʘʜʫ ʬʨʘʟʠ Have 

you had your meal? ʢʨʘʱʝ ʩʢʘʟʘʪʠ: ɺʠ ʚʞʝ ʧʦʩʥʽʜʘʣʠ? ʇʦʦʙʽʜʘʣʠ? ʘʙʦ ʇʦʚʝʯʝʨʷʣʠ?  

ʅʘ ʜʫʤʢʫ ɺ. ʂʘʨʘʙʘʥʘ, ʚʘʞʣʠʚʦʶ ʣʝʢʩʠʯʥʦʶ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʻ ʛʝʥʝʨʘʣʽʟʘʮʽʷ, ʫʥʘʩʣʽʜʦʢ ʷʢʦʾ 

ʩʣʦʚʦ ʽʟ ʚʫʞʯʠʤ ʟʥʘʯʝʥʥʷʤ, ʱʦ ʧʝʨʝʢʣʘʜʘʻʪʴʩʷ, ʟʘʤʽʥʶʻʪʴʩʷ ʚ ʧʝʨʝʢʣʘʜʽ ʥʘ ʩʣʦʚʦ ʽʟ ʰʠʨʰʠʤ 

ʟʥʘʯʝʥʥʷʤ [5, c. 306]. ʅʘʧʨʠʢʣʘʜ, ʫ ʭʫʜʦʞʥʽʭ ʪʚʦʨʘʭ ʥʝ ʧʨʠʡʥʷʪʦ ʪʦʯʥʦ ʚʢʘʟʫʚʘʪʠ ʟʨʽʩʪ ʽ ʚʘʛʫ 

ʧʝʨʩʦʥʘʞʽʚ, ʦʪʞʝ, A young man of 6 feet ʫ ʧʝʨʝʢʣʘʜʽ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʣʦʜʠʢ ʚʠʩʦʢʦʛʦ ʟʨʦʩʪʫ. 

ʅʘʩʪʫʧʥʦʶ ʣʝʢʩʠʯʥʦʶ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʻ ʘʥʪʦʥʽʤʽʯʥʠʡ ʧʝʨʝʢʣʘʜ ï  ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʝʢʩʝʤʠ ʘʙʦ 

ʩʣʦʚʦʩʧʦʣʫʯʝʥʥʷ, ʧʨʦʪʠʣʝʞʥʠʭ ʟʘ ʟʥʘʯʝʥʥʷʤ ʦʨʠʛʽʥʘʣʫ [2, ʩ. 144]. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʪʠʣʝʞʥʦʛʦ ʧʦʥʷʪʪʷ ʚ ʧʝʨʝʢʣʘʜʽ ʩʧʦʥʫʢʘʻ ʜʦ ʟʘʤʽʥʠ ʩʪʚʝʨʜʞʫʚʘʣʴʥʦʛʦ ʨʝʯʝʥʥʷ 

ʟʘʧʝʨʝʯʥʠʤ ʽ ʥʘʚʧʘʢʠ: He didn't say anything. ï ɺʽʥ ʟʤʦʚʯʘʚ. 

ʂʦʤʧʝʥʩʘʮʽʷ ï ʮʝ ʟʘʤʽʥʘ ʝʣʝʤʝʥʪʘ, ʷʢʠʡ ʥʝʤʦʞʣʠʚʦ ʧʝʨʝʜʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʜʝʡʥʦ-ʭʫʜʦʞʥʴʦʛʦ 

ʩʧʨʷʤʫʚʘʥʥʷ ʪʝʢʩʪʫ ʦʨʠʛʽʥʘʣʫ, ʥʘ ʘʥʘʣʦʛʽʯʥʠʡ, ʱʦ ʢʦʤʧʝʥʩʫʻ ʚʪʨʘʪʫ ʽʥʬʦʨʤʘʮʽʾ. ʇʨʠʯʠʥʦʶ 

ʢʦʤʧʝʥʩʘʮʽʾ ʻ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʥʪʝʢʩʪʫ.  ʅʘʧʨʠʢʣʘʜ: Iôve brought a Christmas present for Dad. ï ʎʝ 

ʥʦʚʦʨʽʯʥʠʡ ʧʦʜʘʨʫʥʦʢ ʪʘʪʦʚʽ. 

ʉʝʨʝʜ ʧʨʠʯʠʥ ʣʝʢʩʠʯʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʫʯʝʥʽ ʚʠʜʽʣʷʶʪʴ ʫʞʠʚʘʥʥʷ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʤʦʚʥʠʭ 

ʦʜʠʥʠʮʴ (ʟʦʢʨʝʤʘ ʚʣʘʩʥʠʭ ʥʘʟʚ) ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʠʢʘ; ʥʝʧʦʚʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʽʥʦʟʝʤʥʦʤʫ ʩʣʦʚʫ; 

ʨʽʟʥʽ ʟʥʘʯʝʥʥʷ ʙʘʛʘʪʦʟʥʘʯʥʦʛʦ ʩʣʦʚʘ ʦʨʠʛʽʥʘʣʫ, ʷʢʠʤ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʽʟʥʽ ʩʣʦʚʘ ʚ ʧʝʨʝʢʣʘʜʽ.  

ʇʨʘʢʪʠʢʘ ʧʝʨʝʢʣʘʜʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʯʘʩʪʦ ʚʞʠʚʘʶʪʴʩʷ ʩʣʦʚʘ, ʥʝ ʧʝʨʝʜʙʘʯʝʥʽ ʩʣʦʚʥʠʢʦʤ, 

ʟʦʢʨʝʤʘ ʙʝʟʝʢʚʽʚʘʣʝʥʪʥʘ ʣʝʢʩʠʢʘ, ʙʘʛʘʪʦʟʥʘʯʥʽ ʩʣʦʚʘ, ʘʙʨʝʚʽʘʪʫʨʠ, ʥʝʦʣʦʛʽʟʤʠ, ʪʝʨʤʽʥʠ, ʦʙʨʘʟʥʘ 

ʬʨʘʟʝʦʣʦʛʽʷ. ʆʪʞʝ, ʧʝʨʝʢʣʘʜʘʯʝʚʽ ʚʘʨʪʦ ʟʚʘʞʘʪʠ ʥʘ ʣʝʢʩʠʯʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʪʦʙʪʦ ʥʘ ʩʪʨʫʢʪʫʨʥʽ ʪʘ 

ʣʝʢʩʠʢʦ-ʩʝʤʘʥʪʠʯʥʽ ʨʦʟʭʦʜʞʝʥʥʷ ʤʽʞ ʽʥʦʟʝʤʥʦʶ ʪʘ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʘʤʠ, ʷʢʽ ʚʠʤʘʛʘʶʪʴ ʧʽʜ ʯʘʩ 

ʧʝʨʝʢʣʘʜʫ ʣʝʢʩʠʯʥʠʭ ʟʤʽʥ.  

ʅʘ ʦʩʥʦʚʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʜʞʝʨʝʣ ʜʦʭʦʜʠʤʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʣʝʢʩʠʯʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʜʦʧʦʤʘʛʘʶʪʴ ʧʝʨʝʜʘʪʠ ʟʤʽʩʪ ʧʝʚʥʠʭ ʪʚʦʨʽʚ, ʘ ʪʘʢʦʞ ʢʦʣʦʨʠʪ ʧʦʜʽʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʽ ʥʦʨʤ 

ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʯʠ ʜʦʧʦʤʦʛʪʠ ʯʠʪʘʯʝʚʽ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʪʦʛʦ ʯʠ ʪʦʛʦ ʧʝʨʩʦʥʘʞʘ. 

ʄʠ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʢʽʣʴʢʘ ʫʨʠʚʢʽʚ ʫ ʧʝʨʝʢʣʘʜʽ ʧʦʚʽʩʪʽ ʄʠʢʦʣʠ ɻʦʛʦʣʷ çʉʦʨʦʯʠʥʩʴʢʠʡ ʷʨʤʘʨʦʢè, 

ʟʜʽʡʩʥʝʥʦʤʫ ɸ. ʍʫʪʦʨʷʥʦʤ, ʷʢʽ, ʥʘʰ ʧʦʛʣʷʜ, ʤʽʩʪʷʪʴ ʣʝʢʩʠʯʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ  [3] (ʪʘʙʣ. 1ï5): 
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ʊʘʙʣʠʮʷ 1. 

ɺʠʜʠ ʣʝʢʩʠʯʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʚ ʦʧʠʩʽ ʣʽʪʘ ʚ ʋʢʨʘʾʥʽ 

ʊʝʢʩʪ ʦʨʠʛʽʥʘʣʫ ʇʝʨʝʢʣʘʜ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ 
ɺʠʜʠ 

ʪʨʘʥʩʬʦʨʤʘʮʽʡ 

çʂʘʢ ʫʧʦʠʪʝʣʝʥ, ʢʘʢ ʨʦʩʢʦʰʝʥ ʣʝʪʥʠʡ 

ʜʝʥʴ ʚ ʄʘʣʦʨʦʩʩʠʠ! ʂʘʢ ʪʦʤʠʪʝʣʴʥʦ 

ʞʘʨʢʠ ʪʝ ʯʘʩʳ, ʢʦʛʜʘ ʧʦʣʜʝʥʴ ʙʣʝʱʝʪ 

ʚ ʪʠʰʠʥʝ ʠ ʟʥʦʝ ʠ ʛʦʣʫʙʦʡ 

ʥʝʠʟʤʝʨʠʤʳʡ ʦʢʝʘʥ, ʩʣʘʜʦʩʪʨʘʩʪʥʳʤ 

ʢʫʧʦʣʦʤ ʥʘʛʥʫʚʰʠʡʩʷ ʥʘʜ ʟʝʤʣʝʶ, 

ʢʘʞʝʪʩʷ, ʟʘʩʥʫʣ, ʚʝʩʴ ʧʦʪʦʥʫʚʰʠ ʚ 

ʥʝʛʝéè 

çʗʢʠʡ ʯʘʨʽʚʥʠʡ, ʷʢʠʡ ʨʦʟʢʽʰʥʠʡ ʣʽʪʥʽʡ 

ʜʝʥʴ ʫ ʄʘʣʦʨʦʩʽʾ! ʗʢʽ ʤʣʦʩʥʦ-ʛʘʨʷʯʽ ʪʽ 

ʛʦʜʠʥʠ, ʢʦʣʠ ʧʦʣʫʜʝʥʴ ʩʷʻ ʩʝʨʝʜ ʪʠʰʽ ʡ 

ʩʧʝʢʠ, ʽ ʙʣʘʢʠʪʥʠʡ, ʥʝʟʤʽʨʥʠʡ ʦʢʝʘʥ, 

ʞʘʛʫʯʠʤ ʢʫʧʦʣʦʤ ʩʭʠʣʠʚʰʠʩʴ ʥʘʜ 

ʟʝʤʣʝʶ, ʟʜʘʻʪʴʩʷ, ʟʘʩʥʫʚ, ʚʝʩʴ 

ʧʦʪʦʥʫʚʰʠ ʚ ʤʣʦʩʪʽéè 

ʃʝʢʩʠʯʥʽ 

ʟʘʤʽʥʠ, 

ʤʦʜʫʣʷʮʽʷ, 

ʣʝʢʩʠʯʥʘ ʟʘʤʽʥʘ 

ʟ ʢʦʤʧʝʥʩʘʮʽʻʶ. 

 

ʃʝʢʩʝʤʘ çʫʧʦʠʪʝʣʝʥè ʤʘʻ ʚʽʜʧʦʚʽʜʥʠʢ çʯʘʨʽʚʥʠʡè. ʎʷ ʩʝʤʘʥʪʠʯʥʘ ʟʘʤʽʥʘ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʥʘʜʘʻ 

ʥʝʧʦʚʪʦʨʥʦʩʪʽ ʡ ʢʨʘʩʠ ʣʽʪʫ ʚ ʋʢʨʘʾʥʽ. ʋʢʨʘʾʥʩʴʢʠʡ ʚʽʜʧʦʚʽʜʥʠʢ ʻ ʥʝ ʣʠʰʝ ʟʘʩʦʙʦʤ ʟʘʤʠʣʫʚʘʥʥʷ 

ʧʨʠʨʦʜʦʶ, ʘ ʡ ʧʽʜʢʨʝʩʣʶʻ ʾʾ ʽʜʝʥʪʠʯʥʽʩʪʴ  ʽ ʪʘʻʤʥʠʯʽʩʪʴ. ʊʘʢʦʞ ʣʝʢʩʠʯʥʘ ʟʘʤʽʥʘ çʙʣʝʱʝʪè ʥʘ çʩʷè̒ 

ʩʧʨʠʷʻ ʫʥʠʢʥʝʥʥʶ ʢʘʣʴʢʫʚʘʥʥʷ ʪʘ ʨʦʟʰʠʨʝʥʥʶ ʩʝʤʘʥʪʠʢʠ. 

ʋ ʮʴʦʤʫ ʫʨʠʚʢʫ ʻ ʡ ʽʥʰʘ ʣʝʢʩʠʯʥʘ ʟʘʤʽʥʘ: çʪʦʤʠʪʝʣʴʥʦ ʞʘʨʢʠè ï ʥʘ çʤʣʦʩʥʦ-ʛʘʨʷʯʽè. 

ʇʨʠʢʤʝʪʥʠʢ ʪʦʤʠʪʝʣʴʥʳʡ ʩʣʫʛʫʻ ʟʘʩʦʙʦʤ ʧʝʨʝʜʘʯʽ ʚʠʩʥʘʞʣʠʚʦʾ ʩʧʝʢʠ. ʃʝʢʩʝʤʘ çʤʣʦʩʥʦè, ʥʘ ʥʘʰ 

ʧʦʛʣʷʜ, ʙʽʣʴʰ ʪʦʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʘʥ ʣʶʜʠʥʠ. ʄʦʞʝʤʦ ʩʢʘʟʘʪʠ, ʱʦ ʥʘʷʚʥʘ ʤʦʜʫʣʷʮʽʷ ʥʝ ʣʠʰʝ 

ʟʤʽʥʶʻ ʝʢʩʧʨʝʩʠʚʥʝ ʟʘʙʘʨʚʣʝʥʥʷ ʥʘ ʙʽʣʴʰ ʣʝʛʢʝ, ʩʦʣʦʜʢʝ ʟʥʝʩʠʣʝʥʥʷ ʚʽʜ ʩʧʝʢʠ, ʘ ʡ ʚʽʜʧʦʚʽʜʘʻ 

ʥʘʮʽʦʥʘʣʴʥʦ-ʤʦʚʥʽʡ ʢʘʨʪʠʥʽ ʩʚʽʪʫ.  

 ʃʝʢʩʝʤʘ çʩʣʘʜʦʩʪʨʘʩʪʥʳʤè (ʢʫʧʦʣʦʤ) ʥʦʩʠʪʴ ʝʨʦʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ, ʪʦʤʫ ʧʝʨʝʢʣʘʜʘʯ ʟʘʩʪʦʩʦʚʫʻ 

ʝʢʩʧʨʝʩʠʚʥʫ ʘʜʘʧʪʘʮʽʶ, ʟʘʤʽʥʶʶʯʠ ʫʢʨʘʾʥʩʴʢʠʤ ʚʽʜʧʦʚʽʜʥʠʢʦʤ çʞʘʛʫʯʠʤè (ʢʫʧʦʣʦʤ), ʷʢʠʡ ʙʽʣʴʰʝ, 

ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʽʜʯʫʪʪʷ ʩʧʝʢʠ, ʟʥʷʚʰʠ ʝʨʦʪʠʟʤ. 

ʊʘʢ, ʩʝʤʘ (ʧʦʪʦʥʫʚʰʠ) çʚ ʥʝʛʝè ʟʘʤʽʥʝʥʘ ʥʘ (ʧʦʪʦʥʫʚʰʠ) çʚ ʤʣʦʩʪʽè ʟ ʤʝʪʦʶ ʧʝʨʝʜʘʪʠ ʥʝ ʣʠʰʝ 

ʥʘʩʦʣʦʜʫ ʚʽʜ ʣʽʪʥʴʦʛʦ ʜʥʷ, ʘ ʡ ʧʝʚʥʝ ʩʦʣʦʜʢʝ ʟʥʝʩʠʣʝʥʥʷ. ʊʘʢʘ ʚʠʜʦʟʤʽʥʘ ʧʦʥʷʪʪʷ ʩʣʫʛʫʻ ʤʦʜʫʣʷʮʽʻʶ.  

 

ʊʘʙʣʠʮʷ 2. 

ɺʠʜʠ ʣʝʢʩʠʯʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʚ ʦʧʠʩʽ ʣʽʪʘ ʚ ʋʢʨʘʾʥʽ 

ʊʝʢʩʪ ʦʨʠʛʽʥʘʣʫ ʇʝʨʝʢʣʘʜ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ 
ɺʠʜʠ 

ʪʨʘʥʩʬʦʨʤʘʮʽʡ 

çɺʩʝ ʢʘʢ ʙʫʜʪʦ ʫʤʝʨʣʦ; 

ʚʚʝʨʭʫ ʪʦʣʴʢʦ, ʚ ʥʝʙʝʩʥʦʡ ʛʣʫʙʠʥʝ, 

ʜʨʦʞʠʪ ʞʘʚʦʨʦʥʦʢ, ʠ ʩʝʨʝʙʨʷʥʳʝ 

ʧʝʩʥʠ ʣʝʪʷʪ ʧʦ ʚʦʟʜʫʰʥʳʤ 

ʩʪʫʧʝʥʷʤ ʥʘ ʚʣʶʙʣʝʥʥʫʶ ʟʝʤʣʶ, ʜʘ 

ʠʟʨʝʜʢʘ ʢʨʠʢ 

ʯʘʡʢʠ ʠʣʠ ʟʚʦʥʢʠʡ ʛʦʣʦʩ ʧʝʨʝʧʝʣʘ 

ʦʪʜʘʝʪʩʷ ʚ ʩʪʝʧʠ. é ʀʟʫʤʨʫʜʳ, 

ʪʦʧʘʟʳ, ʷʭʦʥʪʳ ʵʬʠʨʥʳʭ ʥʘʩʝʢʦʤʳʭ 

ʩʳʧʣʶʪʩʷ ʥʘʜ ʧʝʩʪʨʳʤʠ ʦʛʦʨʦʜʘʤʠ, 

ʦʩʝʥʷʝʤʳʤʠ ʩʪʘʪʥʳʤʠ 

ʧʦʜʩʦʣʥʝʯʥʠʢʘʤʠè. 

çʋʩʝ ʥʘʯʝʙʪʦ ʚʠʤʝʨʣʦ; ʚʛʦʨʽ ʪʽʣʴʢʠ ʚ 

ʥʝʙʝʩʥʽʡ ʛʣʠʙʠʥʽ ʪʨʝʤʪʠʪʴ 

ʞʘʡʚʦʨʦʥʦʢ, ʽ ʩʨʽʙʥʽ ʧʽʩʥʽ ʣʝʪʷʪʴ 

ʧʦʚʽʪʨʷʥʠʤʠ ʩʭʦʜʘʤʠ ʥʘ ʟʘʢʦʭʘʥʫ 

ʟʝʤʣʶ, ʪʘ ʟʨʽʜʢʘ ʢʠʛʠʢʘʥʥʷ ʯʘʡʢʠ ʯʠ 

ʜʟʚʽʥʢʠʡ ʛʦʣʦʩ ʧʝʨʝʧʝʣʘ ʧʨʦʣʫʥʘʻ ʚ 

ʩʪʝʧʫ. é ʉʤʘʨʘʛʜʠ, ʪʦʧʘʟʠ, ʷʭʦʥʪʠ 

ʝʬʽʨʥʠʭ ʢʦʤʘʭ ʩʠʧʣʶʪʴʩʷ ʥʘʜ 

ʙʘʨʚʠʩʪʠʤʠ ʛʦʨʦʜʘʤʠ, 

ʦʙʨʘʤʦʚʘʥʠʤʠ ʩʪʨʫʥʢʠʤʠ 

ʩʦʥʷʰʥʠʢʘʤʠè. 

ʃʝʢʩʠʯʥʽ ʟʘʤʽʥʠ, 

ʤʦʜʫʣʷʮʽʷ 

 

ɺʠʢʦʨʠʩʪʘʥʘ ʣʝʢʩʠʯʥʘ ʟʘʤʽʥʘ çʜʨʦʞʠʪ ʞʘʚʦʨʦʥʦʢè ʥʘ çʪʨʝʤʪʠʪʴ ʞʘʡʚʦʨʦʥʦʢè ʥʦʩʠʪʴ 

ʧʦʟʠʪʠʚʥʝ ʝʤʦʮʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʽʜʢʨʝʩʣʶʶʯʠ ʧʣʘʚʥʽʩʪʴ ʧʦʣʴʦʪʫ ʧʪʘʰʢʠ, ʽ ʻ ʧʨʠʨʦʜʥʠʤ 

ʚʽʜʧʦʚʽʜʥʠʢʦʤ. ʂʨʽʤ ʮʴʦʛʦ, ʩʝʤʘ çʙʘʨʚʠʩʪʠʤʠè ʭʘʨʘʢʪʝʨʠʟʫʻ ʢʨʘʩʫ, ʷʩʢʨʘʚʽʩʪʴ, ʙʘʛʘʪʩʪʚʦ ʫʢʨʘʾʥʩʴʢʦʾ 

ʧʨʠʨʦʜʠ ʪʘ ʣʶʜʩʴʢʠʭ ʛʦʨʦʜʽʚ.  

ʉʝʨʝʜ ʽʥʰʠʭ ʣʝʢʩʠʯʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʮʴʦʛʦ ʫʨʠʚʢʘ ï ʤʦʜʫʣʷʮʽʷ, ʷʢʘ ʜʦʧʦʤʘʛʘʻ ʟʤʽʥʠʪʠ 

ʩʝʤʘʥʪʠʢʫ ʩʣʦʚʘ: çʦʪʜʘʝʪʩʷ ʚ ʩʪʝʧʠè ï çʧʨʦʣʫʥʘʻ ʚ ʩʪʝʧʫè. ʊʘʢ, ʚ ʦʨʠʛʽʥʘʣʽ ʪʝʢʩʪʫ ʢʦʥʩʪʨʫʢʮʽʷ 

ʦʟʥʘʯʘʻ ʚʽʜʛʦʤʽʥ, ʚʽʜʛʦʣʦʩ, ʧʨʠʛʣʫʰʝʥʠʡ ʟʚʫʢ, ʪʦʜʽ ʷʢ ʚ ʫʢʨʘʾʥʩʴʢʽʡ ʤʦʚʽ ʡʜʝʪʴʩʷ ʧʨʦ ʩʠʣʫ ʟʚʫʢʫ ʪʘ 

ʡʦʛʦ ʧʦʰʠʨʝʥʥʷ ʚ ʧʨʦʩʪʦʨʽ.  
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ʊʘʙʣʠʮʷ 3. 

ɺʠʜʠ ʣʝʢʩʠʯʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʚ ʝʧʽʟʦʜʽ ʟʘʤʠʣʫʚʘʥʥʷ ʧʘʨʫʙʢʘ ʜʽʚʯʠʥʦʶ 

ʊʝʢʩʪ ʦʨʠʛʽʥʘʣʫ ʇʝʨʝʢʣʘʜ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ 
ɺʠʜʠ 

ʪʨʘʥʩʬʦʨʤʘʮʽʡ 

çï ʉʣʘʚʥʘʷ ʜʠʚʯʠʥʘ! ï ʧʨʦʜʦʣʞʘʣ ʧʘʨʫʙʦʢ 

ʚ ʙʝʣʦʡ ʩʚʠʪʢʝ, ʥʝ ʩʚʦʜʷ ʩ ʥʝʝ ʛʣʘʟ. 

ï ʗ ʙʳ ʦʪʜʘʣ ʚʩʝ ʩʚʦʝ ʭʦʟʷʡʩʪʚʦ, ʯʪʦʙʳ 

ʧʦʮʝʣʦʚʘʪʴ ʝʝ. ɸ ʚʦʪ ʚʧʝʨʝʜʠ ʠ ʜʴʷʚʦʣ ʩʠʜʠʪ! 

ʍʦʭʦʪ ʧʦʜʥʷʣʩʷ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ; ʥʦ 

ʨʘʟʨʷʞʝʥʥʦʡ ʩʦʞʠʪʝʣʴʥʠʮʝ ʤʝʜʣʝʥʥʦ 

ʚʳʩʪʫʧʘʚʰʝʛʦ ʩʫʧʨʫʛʘ ʥʝ ʩʣʠʰʢʦʤ 

ʧʦʢʘʟʘʣʦʩʴ ʪʘʢʦʝ ʧʨʠʚʝʪʩʪʚʠʝéè. 

çï ɻʘʨʥʘ ʜʽʚʯʠʥʘ! ï ʢʘʟʘʚ ʜʘʣʽ 

ʧʘʨʫʙʦʢ ʫ ʙʽʣʽʡ ʩʚʠʪʮʽ, ʥʝ ʟʚʦʜʷʯʠ ʟ ʥʝʾ 

ʦʯʝʡ. 

ï ʗ ʚʽʜʜʘʚ ʙʠ ʚʩʝ ʩʚʦʻ ʛʦʩʧʦʜʘʨʩʪʚʦ, 

ʱʦʙ ʧʦʮʽʣʫʚʘʪʠ ʾʾ. ɸ ʦʥ ʩʧʝʨʝʜʫ ʡ 

ʜʠʷʚʦʣ ʩʠʜʠʪʴ! 

ʈʝʛʽʪ ʟʥʷʚʩʷ ʟ ʫʩʽʭ ʙʦʢʽʚ; ʪʘ 

ʚʠʯʝʧʫʨʥʽʡ ʞʽʥʮʽ ʯʦʣʦʚʽʢʘ, ʱʦ 

ʧʦʚʽʣʴʥʦ ʩʪʫʧʘʚ ʧʦʨʫʯ, ʥʝʜʫʞʝ 

ʩʧʦʜʦʙʘʣʦʩʴ ʪʘʢʝ ʧʨʠʚʽʪʘʥʥʷéè 

ʃʝʢʩʠʯʥʽ ʟʘʤʽʥʠ, 

ʘʜʘʧʪʘʮʽʷ, 

ʛʨʘʤʘʪʠʯʥʘ 

ʟʘʤʽʥʘ 

ʜʽʻʧʨʠʢʤʝʪʥʠʢʘ 

ʧʽʜʨʷʜʥʦʶ 

ʦʟʥʘʯʘʣʴʥʦʶ 

ʯʘʩʪʠʥʦʶ. 

 

ʉʣʦʚʦʩʧʦʣʫʯʝʥʥʷ çʩʣʘʚʥʘʷ ʜʠʚʯʠʥʘè ʚ ʫʢʨʘʾʥʩʴʢʦʤʫ ʧʝʨʝʢʣʘʜʽ ʤʘʻ ʚʽʜʧʦʚʽʜʥʠʢ çʛʘʨʥʘ 

ʜʽʚʯʠʥʘè. ʎʝ ʧʽʜʢʨʝʩʣʶʻ ʚʨʦʜʫ ʛʝʨʦʾʥʽ ʡ ʩʣʫʛʫʻ ʣʝʢʩʠʯʥʦʶ ʟʘʤʽʥʦʶ. 

ʂʦʥʩʪʨʫʢʮʽʷ çʨʘʟʨʷʞʝʥʥʦʡ ʩʦʞʠʪʝʣʴʥʠʮʝ ʤʝʜʣʝʥʥʦ ʚʳʩʪʫʧʘʚʰʝʛʦ ʩʫʧʨʫʛʘè ï çʚʠʯʝʧʫʨʥʽʡ 

ʞʽʥʮʽ ʯʦʣʦʚʽʢʘ, ʱʦ ʧʦʚʽʣʴʥʦ ʩʪʫʧʘʚ ʧʦʨʫʯè ʤʽʩʪʠʪʴ ʜʚʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ï ʣʝʢʩʠʯʥʫ ʪʘ ʛʨʘʤʘʪʠʯʥʫ. ʊʘʢ, 

ʣʝʢʩʠʯʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʜʘʧʪʘʮʽʻʶ ʝʢʩʧʨʝʩʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʫ (çʚʠʯʝʧʫʨʥʽʡ ʞʽʥʮʽè), ʷʢʘ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, 

ʥʽʙʠ ʧʦʤô̫ ʢʰʫʻ ʩʪʘʚʣʝʥʥʷ ʜʦ ʞʽʥʢʠ, ʟ ʽʥʰʦʛʦ ï ̔ ʨʦʥʽʯʥʦʶ ʢʦʥʦʪʘʮʽʻʶ. ʗʢ ʙʘʯʠʤʦ, ʫ ʮʴʦʤʫ ʨʝʯʝʥʥʽ 

ʧʨʠʩʫʪʥʷ ʡ ʛʨʘʤʘʪʠʯʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ, ʷʢʘ ʧʦʣʷʛʘʻ ʚ ʟʘʤʽʥʽ ʜʽʻʧʨʠʢʤʝʪʥʠʢʦʚʦʛʦ ʟʚʦʨʦʪʫ ʧʽʜʨʷʜʥʦʶ 

ʦʟʥʘʯʘʣʴʥʦʶ ʯʘʩʪʠʥʦʶ. 

ɸʥʘʣʽʟʫʶʯʠ ʫʨʠʚʦʢ, ʜʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʦʤʽʯʥʫ ʩʮʝʥʫ ʣʘʡʢʠ (ʪʘʙʣ. 4), ʟʥʘʭʦʜʠʤʦ ʪʘʢʽ ʣʝʢʩʠʯʥʽ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ: 

 

ʊʘʙʣʠʮʷ 4. 

ɺʠʜʠ ʣʝʢʩʠʯʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʚ ʩʮʝʥʽ ʣʘʡʢʠ 

ʊʝʢʩʪ ʦʨʠʛʽʥʘʣʫ ʇʝʨʝʢʣʘʜ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ 
ɺʠʜʠ 

ʪʨʘʥʩʬʦʨʤʘʮʽʡ 

çï ʏʪʦʙ ʪʳ ʧʦʜʘʚʠʣʩʷ, ʥʝʛʦʜʥʳʡ 

ʙʫʨʣʘʢ! ʏʪʦʙ ʪʚʦʝʛʦ ʦʪʮʘ ʛʦʨʰʢʦʤ ʚ 

ʛʦʣʦʚʫ ʩʪʫʢʥʫʣʦ! é 

ï ɺʠʰʴ, ʢʘʢ ʨʫʛʘʝʪʩʷ!è 

çï ʑʦʙ ʪʠ ʧʦʜʘʚʠʚʩʷ, ʧʘʩʢʫʜʥʠʡ 

ʙʫʨʣʘʢʦ! ʑʦʙ ʪʚʦʛʦ ʙʘʪʴʢʘ 

ʛʦʨʰʢʦʤ ʧʦ ʛʦʣʦʚʽ ʩʪʫʢʥʫʣʦ!é 

ï ɸʯ, ʷʢ ʣʘʻʪʴʩʷ!è 

ʃʝʢʩʠʯʥʽ ʟʘʤʽʥʠ, 

ʘʜʘʧʪʘʮʽʷ. 

 

ʗʢ ʙʘʯʠʤʦ, ʫ ʮʴʦʤʫ ʫʨʠʚʢʫ ʻ ʣʝʢʩʠʯʥʘ ʟʘʤʽʥʘ ʝʢʩʧʨʝʩʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʫ: çʥʝʛʦʜʥʳʡ ʙʫʨʣʘʢè ʥʘ 

çʧʘʩʢʫʜʥʠʡ ʙʫʨʣʘʢʦè, ̫ʢʘ ʥʘʜʽʣʝʥʘ ʨʦʟʤʦʚʥʠʤ ʭʘʨʘʢʪʝʨʦʤ. ɸ ʮʝ ʩʪʚʦʨʶʻ ʝʤʦʮʽʡʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ 

ʤʘʯʫʭʠ, ʾʾ ʭʘʨʘʢʪʝʨʫ, ʣʘʡʣʠʚʦʾ ʚʜʘʯʽ.  

ʋ ʩʠʥʪʘʢʩʠʯʥʽʡ ʢʦʥʩʪʨʫʢʮʽʾ çɺʠʰʴ, ʢʘʢ ʨʫʛʘʝʪʩʷ!è ï çɸʯ, ʷʢ ʣʘʻʪʴʩʷ!è ʚʠʢʦʨʠʩʪʘʥʘ ʘʜʘʧʪʘʮʽʷ, 

ʱʦ ʧʦʣʷʛʘʻ ʚ ʜʦʙʦʨʽ ʚʠʛʫʢʫ çʘʯè, ʚʣʘʩʪʠʚʦʛʦ ʨʦʟʤʦʚʥʦʤʫ ʤʦʚʣʝʥʥʶ.  

ʋ ʩʮʝʥʽ ʟʘʣʠʮʷʥʥʷ ʪʘʢʦʞ ʟʥʘʭʦʜʠʤʦ ʢʽʣʴʢʘ ʪʨʘʥʩʬʦʨʤʘʮʽʡ (ʪʘʙʣ. 5): 

 

ʊʘʙʣʠʮʷ 5. 

ɺʠʜʠ ʣʝʢʩʠʯʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʫ ʩʮʝʥʽ ʟʘʣʠʮʷʥʥʷ  

ʊʝʢʩʪ ʦʨʠʛʽʥʘʣʫ ʇʝʨʝʢʣʘʜ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ 
ɺʠʜʠ 

ʪʨʘʥʩʬʦʨʤʘʮʽʡ 

çʂʨʘʩʘʚʠʮʘ ʥʘʰʘ ʟʘʜʫʤʘʣʘʩʴ, ʛʣʷʜʷ ʥʘ 

ʨʦʩʢʦʰʴ ʚʠʜʘ, ʠ ʧʦʟʘʙʳʣʘ ʜʘʞʝ ʣʫʱʠʪʴ 

ʩʚʦʡ ʧʦʜʩʦʣʥʝʯʥʠʢ, ʢʦʪʦʨʳʤ ʠʩʧʨʘʚʥʦ 

ʟʘʥʠʤʘʣʘʩʴ ʚʦ ʚʩʝ ʧʨʦʜʦʣʞʝʥʠʝ ʧʫʪʠ, ʢʘʢ 

ʚʜʨʫʛ ʩʣʦʚʘ çʘʡ ʜʘ ʜʠʚʯʠʥʘ!è ʧʦʨʘʟʠʣʠ ʩʣʫʭ 

ʝʝ. ʆʛʣʷʥʫʚʰʠʩʴ, ʫʚʠʜʝʣʘ ʦʥʘ ʪʦʣʧʫ 

ʩʪʦʷʚʰʠʭ ʥʘ ʤʦʩʪʫ ʧʘʨʫʙʢʦʚ, ʠʟ ʢʦʪʦʨʳʭ 

ʦʜʠʥ, ʦʜʝʪʳʡ ʧʦʱʝʛʦʣʝʚʘʪʝʝ ʧʨʦʯʠʭ, ʚ 

ʙʝʣʦʡ ʩʚʠʪʢʝ ʠ ʚ ʩʝʨʦʡ ʰʘʧʢʝ 

ʨʝʰʝʪʠʣʦʚʩʢʠʭ ʩʤʫʰʝʢ, ʧʦʜʧʝʨʰʠʩʴ ʚ 

ʙʦʢʘ, ʤʦʣʦʜʝʮʢʠ ʧʦʛʣʷʜʳʚʘʣ ʥʘ 

çʂʨʘʩʫʥʷ ʥʘʰʘ ʟʘʜʫʤʘʣʘʩʷ, ʜʠʚʣʷʯʠʩʴ ʥʘ 

ʨʦʟʢʽʰʥʠʡ ʢʨʘʻʚʠʜ, ʽ ʟʘʙʫʣʘ ʥʘʚʽʪʴ 

ʣʫʟʘʪʠ ʩʚʽʡ ʩʦʥʷʰʥʠʢ, ʯʠʤ ʨʝʪʝʣʴʥʦ 

ʨʦʟʚʘʞʘʣʘʩʴ ʫʩʶ ʜʦʨʦʛʫ, ʢʦʣʠ ʨʘʧʪʦʤ 

ʩʣʦʚʘ: çʆʡ, ʪʘ ʡ ʜʽʚʯʠʥʘ!è ʚʨʘʟʠʣʠ ʾʾ 

ʚʫʭʦ. ʆʛʣʷʥʫʚʰʠʩʴ, ʧʦʙʘʯʠʣʘ ʚʦʥʘ ʛʫʨʪ 

ʧʘʨʫʙʢʽʚ, ʱʦ ʩʪʦʷʣʠ ʥʘ ʤʦʩʪʫ, ʽ ʩʝʨʝʜ 

ʥʠʭ ʦʜʠʥ, ʦʜʷʛʥʝʥʠʡ ʯʝʧʫʨʥʽʰʝ, ʥʽʞ 

ʽʥʰʽ, ʚ ʙʽʣʽʡ ʩʚʠʪʮʽ ʽ ʚ ʩʠʚʽʡ ʟ 

ʨʝʰʝʪʠʣʽʚʩʴʢʦʛʦ ʩʤʫʰʢʫ ʰʘʧʮʽ, 

ʫʟʷʚʰʠʩʴ ʫ ʙʦʢʠ, ʤʦʣʦʜʝʮʴʢʠ ʧʦʛʣʷʜʘʚ 

ʃʝʢʩʠʯʥʽ ʟʘʤʽʥʠ, 

ʘʜʘʧʪʘʮʽʷ, 

ʢʦʥʢʨʝʪʠʟʘʮʽʷ, 

ʤʦʜʫʣʷʮʽʷ. 
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ʧʨʦʝʟʞʘʶʱʠʭ éè ʥʘ ʧʨʦʾʞʜʞʠʭéè. 

 

ʋ ʪʝʢʩʪʽ ʦʨʠʛʽʥʘʣʫ ʚʠʢʦʨʠʩʪʘʥʦ ʤʦʚʥʫ ʢʦʥʩʪʨʫʢʮʽʶ çʠʩʧʨʘʚʥʦ ʟʘʥʠʤʘʣʘʩʴ ʚʦ ʚʩʝ ʧʨʦʜʦʣʞʝʥʠʝ 

ʧʫʪʠè, ʷʢʫ ʟʘʤʽʥʝʥʦ ʥʘ çʨʝʪʝʣʴʥʦ ʨʦʟʚʘʞʘʣʘʩʴ ʫʩʶ ʜʦʨʦʛʫè. ʎʝ ʢʦʥʢʨʝʪʠʟʘʮʽʷ ʟʘ ʨʘʭʫʥʦʢ ʫʞʠʚʘʥʥʷ 

ʧʨʠʩʣʽʚʥʠʢʘ çʨʝʪʝʣʴʥʦè, ʷʢʘ ʧʽʜʢʨʝʩʣʶʻ ʥʘʾʚʥʽʩʪʴ ʜʽʚʯʠʥʠ, ʾʾ ʚʝʩʝʣʫ ʚʜʘʯʫ, ʩʢʦʥʮʝʥʪʨʦʚʘʥʽʩʪʴ ʥʘ ʜʽʾ. 

ʇʦʤʽʯʘʻʤʦ ʡ ʢʦʥʢʨʝʪʠʟʘʮʽʶ ʰʣʷʭʦʤ ʟʘʤʽʥʠ ʢʦʥʩʪʨʫʢʮʽʾ çʦʜʝʪʳʡ ʧʦʱʝʛʦʣʝʚʘʪʝʝ ʧʨʦʯʠʭè ʥʘ 

çʦʜʷʛʥʝʥʠʡ ʯʝʧʫʨʥʽʰʝ, ʥʽʞ ʽʥʰʽè. ʃʝʢʩʝʤʘ çʯʝʧʫʨʥʽʰʝè ʩʣʫʛʫʻ ʚʠʨʘʞʝʥʥʷʤ ʦʭʘʡʥʦʩʪʽ ʧʘʨʫʙʢʘ ʡ 

ʩʠʤʧʘʪʽʾ ʟ ʙʦʢʫ ʜʽʚʯʠʥʠ. 

ʉʪʠʣʽʩʪʠʯʥʘ ʘʜʘʧʪʘʮʽʷ ʚʽʜʦʢʨʝʤʣʝʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ çʧʦʜʧʝʨʰʠʩʴ ʚ ʙʦʢʘè  ï çʫʟʷʚʰʠʩʴ ʫ ʙʦʢʠè ̒ 

ʭʘʨʘʢʪʝʨʥʦʶ ʜʣʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʛʦʧʘʢʘ, ʱʦ ʧʽʜʢʨʝʩʣʶʻ ʘʢʪʠʚʥʽʩʪʴ ʧʘʨʫʙʢʘ, ʡʦʛʦ ʨʽʰʫʯʽʩʪʴ, ʛʦʪʦʚʥʽʩʪʴ 

ʙʦʨʦʪʠʩʷ ʟʘ ʩʚʦʻ ʢʦʭʘʥʥʷ.  

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʪʝʢʩʪ ʧʝʨʝʢʣʘʜʫ ʧʦʚʽʩʪʽ ʄ. ɻʦʛʦʣʷ çʉʦʨʦʯʠʥʩʴʢʠʡ ʷʨʤʘʨʦʢè, ʤʠ ʚʽʜʟʥʘʯʘʻʤʦ 

ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʣʝʢʩʠʯʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ. ɰʭ ʧʨʠʯʠʥʘ ï ʫ ʩʧʝʮʠʬʽʮʽ ʭʫʜʦʞʥʴʦʛʦ ʪʝʢʩʪʫ ʷʢ ʦʙô̒ ʢʪʘ 

ʧʝʨʝʢʣʘʜʫ, ʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦ-ʘʚʪʦʨʩʴʢʦʤʫ ʩʪʠʣʽ. ʄʠ ʩʪʘʚʠʣʠ ʟʘ ʤʝʪʫ ʥʝ ʣʠʰʝ ʧʦʢʘʟʘʪʠ ʧʨʠʢʣʘʜʠ 

ʣʝʢʩʠʯʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ, ʷʢʽ ʻ ʩʪʠʣʽʩʪʠʯʥʦ ʚʤʦʪʠʚʦʚʘʥʠʤʠ, ʘ ʡ ʢʨʝʘʪʠʚʥʠʡ ʧʽʜʭʽʜ ʧʝʨʝʢʣʘʜʘʯʘ, ʡʦʛʦ 

ʚʠʩʦʢʫ ʬʘʭʦʚʫ ʤʘʡʩʪʝʨʥʽʩʪʴ, ʽʥʪʝʨʝʩ ʜʦ ʧʦʚʽʩʪʽ ʷʢ ʦʙô̒ ʢʪʘ ʧʝʨʝʢʣʘʜʫ, ʘ ʪʘʢʦʞ ʙʘʞʘʥʥʷ ʧʨʝʜʩʪʘʚʠʪʠ 

ʚʝʨʰʠʥʫ ʩʚʽʪʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ï ʪʚʦʨʯʽʩʪʴ ʄʠʢʦʣʠ ɻʦʛʦʣʷ. 

ɺʠʩʥʦʚʢʠ. ʇʝʨʝʢʣʘʜʘʮʴʢʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʦʜʠʥ ʽʟ ʢʣʶʯʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʜʝʢʚʘʪʥʦʩʪʽ ʭʫʜʦʞʥʴʦʛʦ ʧʝʨʝʢʣʘʜʫ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʠʭ ʟʫʤʦʚʣʝʥʝ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʧʦʜʦʣʘʥʥʷ ʤʦʚʥʠʭ ʪʘ ʢʫʣʴʪʫʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʪʝʢʩʪʦʤ ʦʨʠʛʽʥʘʣʫ ʽ ʧʝʨʝʢʣʘʜʦʤ. 

ɸʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ ʟʘʩʚʽʜʯʠʚ ʚʽʜʩʫʪʥʽʩʪʴ ʻʜʠʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ 

çʣʝʢʩʠʯʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷè ʪʘ ʡʦʛʦ ʢʣʘʩʠʬʽʢʘʮʽʾ. ɺʽʪʯʠʟʥʷʥʽ ʡ ʟʘʨʫʙʽʞʥʽ ʜʦʩʣʽʜʥʠʢʠ ʧʨʦʧʦʥʫʶʪʴ ʨʽʟʥʽ 

ʧʽʜʭʦʜʠ ʜʦ ʨʦʟʫʤʽʥʥʷ ʩʫʪʥʦʩʪʽ ʪʘ ʪʠʧʦʣʦʛʽʾ ʣʝʢʩʠʯʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʢʣʘʜʥʽʩʪʴ ʽ 

ʙʘʛʘʪʦʘʩʧʝʢʪʥʽʩʪʴ ʮʴʦʛʦ ʷʚʠʱʘ. 

ʃʝʢʩʠʯʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʨʝʧʨʝʟʝʥʪʘʮʽʾ ʩʝʤʘʥʪʠʯʥʠʭ, ʩʪʠʣʽʩʪʠʯʥʠʭ ʽ 

ʥʘʮʽʦʥʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʭʫʜʦʞʥʴʦʛʦ ʪʝʢʩʪʫ. ɰʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʨʠʷʻ ʟʙʝʨʝʞʝʥʥʶ 

ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʪʘ ʝʩʪʝʪʠʯʥʦʾ ʮʽʥʥʦʩʪʽ ʦʨʠʛʽʥʘʣʫ ʡ ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʫ ʤʽʞʢʫʣʴʪʫʨʥʫ ʢʦʤʫʥʽʢʘʮʽʶ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʣʷʛʘʶʪʴ ʫ ʚʠʚʯʝʥʥʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʣʝʢʩʠʯʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʫ ʧʝʨʝʢʣʘʜʘʭ ʭʫʜʦʞʥʽʭ ʪʚʦʨʽʚ. 
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ʋɼʂ 811.111 

 

ʂʘʨʧʝʥʢʦ ʆʣʝʥʘ ʖʨʽʾʚʥʘ 

ʜʦʢʪʦʨ ʬʽʣʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ɺʘʨʰʘʚʩʴʢʘ ɺʽʪʘʣʽʥʘ ɺʘʩʠʣʽʚʥʘ 

ʩʪʫʜʝʥʪ 

ʆʜʝʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ɯ. ɯ. ʄʝʯʥʠʢʦʚʘ 

ʤ. ʆʜʝʩʘ, ʋʢʨʘʾʥʘ 

 

ʇɸʈɸʃɯʅɻɺɸʃʔʅɯ ɿɸʉʆɹʀ ʉʊɺʆʈɽʅʅʗ ʍʋɼʆɾʅʔʆɻʆ ʆɹʈɸɿʋ ɺ ʎʀʂʃɯ ʈʆʄɸʅɯɺ 

ʉ. ʄɽɭʈ çʉʋʊɯʅʂʀè 

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʧʘʨʘʣʽʥʛʚʘʣʴʥʽ ʟʘʩʦʙʠ ʩʪʚʦʨʝʥʥʷ ʭʫʜʦʞʥʴʦʛʦ ʦʙʨʘʟʫ ɽʜʚʘʨʜʘ 

ʂʘʣʣʝʥʘ ʚ ʮʠʢʣʽ ʨʦʤʘʥʽʚ ʉʪʝʬʘʥʽ ʄʝʻʨ çʉʫʪʽʥʢʠè. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʢʽʥʝʩʠʯʥʽ, ʧʨʦʢʩʝʤʽʯʥʽ, ʚʦʢʘʣʴʥʽ ʪʘ 

ʪʘʢʪʠʣʴʥʽ ʟʘʩʦʙʠ ʷʢ ʩʢʣʘʜʦʚʽ ʩʠʩʪʝʤʠ ʥʝʚʝʨʙʘʣʴʥʦʾ ʩʝʤʽʦʪʠʢʠ ʫ ʭʫʜʦʞʥʴʦʤʫ ʪʝʢʩʪʽ. ɸʥʘʣʽʟʫʻʪʴʩʷ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʦʛʣʷʜʫ, ʧʦʟʠ, ʛʦʣʦʩʫ, ʜʠʩʪʘʥʮʽʾ ʪʘ ʜʦʪʠʢʫ ʷʢ ʧʘʨʘʣʽʥʛʚʘʣʴʥʠʭ ʟʥʘʢʽʚ, ʱʦ ʤʘʨʢʫʶʪʴ 

ʥʝʣʶʜʩʴʢʫ ʧʨʠʨʦʜʫ ʧʝʨʩʦʥʘʞʘ ʽ ʬʦʨʤʫʶʪʴ ʡʦʛʦ ʦʙʨʘʟ ʟʘʩʦʙʘʤʠ ʭʫʜʦʞʥʴʦʾ ʧʘʨʘʣʽʥʛʚʽʩʪʠʢʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʘʨʘʣʽʥʛʚʽʩʪʠʢʘ, ʢʽʥʝʩʠʢʘ, ʧʨʦʢʩʝʤʽʢʘ, ʭʫʜʦʞʥʽʡ ʦʙʨʘʟ, ʥʝʚʝʨʙʘʣʴʥʘ 

ʢʦʤʫʥʽʢʘʮʽʷ, ʚʘʤʧʽʨʩʴʢʘ ʩʘʛʘ, çʉʫʪʽʥʢʠè. 

 

ɺʩʪʫʧ 
ʍʫʜʦʞʥʽʡ ʦʙʨʘʟ ʻ ʦʜʥʽʻʶ ʟ ʮʝʥʪʨʘʣʴʥʠʭ ʢʘʪʝʛʦʨʽʡ ʣʽʥʛʚʽʩʪʠʢʠ ʪʝʢʩʪʫ. ʉʝʨʝʜ ʨʽʟʥʦʤʘʥʽʪʪʷ ʟʘʩʦʙʽʚ 

ʡʦʛʦ ʪʚʦʨʝʥʥʷ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ ʧʘʨʘʣʽʥʛʚʘʣʴʥʽ ʟʘʩʦʙʠ - ʩʠʩʪʝʤʘ ʥʝʚʝʨʙʘʣʴʥʠʭ ʩʠʛʥʘʣʽʚ, ʷʢʽ 

ʧʠʩʴʤʝʥʥʠʢ ʨʝʧʨʝʟʝʥʪʫʻ ʫ ʪʝʢʩʪʽ ʯʝʨʝʟ ʦʧʠʩʠ ʞʝʩʪʽʚ, ʤʽʤʽʢʠ, ʧʦʩʪʘʚʠ, ʪʝʤʙʨʫ ʛʦʣʦʩʫ, ʜʠʩʪʘʥʮʽʾ ʤʽʞ 

ʧʝʨʩʦʥʘʞʘʤʠ ʪʘ ʜʦʪʠʢʽʚ. ʍʫʜʦʞʥʷ ʧʘʨʘʣʽʥʛʚʽʩʪʠʢʘ ʜʦʟʚʦʣʷʻ ʘʚʪʦʨʦʚʽ çʧʦʢʘʟʘʪʠè ʪʝ, ʱʦ ʥʝ ʤʦʞʝ ʙʫʪʠ 

ʧʝʨʝʜʘʥʝ ʩʣʦʚʝʩʥʠʤ ʟʤʽʩʪʦʤ ʨʝʧʣʽʢʠ, ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʜʦʩʷʛʪʠ ʛʣʠʙʦʢʦʛʦ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʧʦʨʪʨʝʪʫ 

ʧʝʨʩʦʥʘʞʘ. 

ʎʠʢʣ ʨʦʤʘʥʽʚ ʉʪʝʬʘʥʽ ʄʝʻʨ çʉʫʪʽʥʢʠè (2005-2008) ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʤʘʩʦʚʠʭ ʷʚʠʱ ʩʫʯʘʩʥʦʾ 

ʤʘʩʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ. ʇʘʨʘʣʽʥʛʚʘʣʴʥʽ ʟʘʩʦʙʠ ʚʽʜʽʛʨʘʶʪʴ ʚʠʥʷʪʢʦʚʫ ʨʦʣʴ ʫ ʧʦʙʫʜʦʚʽ ʛʦʣʦʚʥʦʛʦ ʯʦʣʦʚʽʯʦʛʦ 

ʦʙʨʘʟʫ - ɽʜʚʘʨʜʘ ʂʘʣʣʝʥʘ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʟʫʤʦʚʣʝʥʘ ʟʨʦʩʪʘʶʯʠʤ ʽʥʪʝʨʝʩʦʤ ʩʫʯʘʩʥʦʾ ʣʽʥʛʚʽʩʪʠʢʠ 

ʜʦ ʥʝʚʝʨʙʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʭʫʜʦʞʥʴʦʛʦ ʤʦʚʣʝʥʥʷ ʪʘ ʥʝʜʦʩʪʘʪʥʴʦʶ ʜʦʩʣʽʜʞʝʥʽʩʪʶ ʧʘʨʘʣʽʥʛʚʽʩʪʠʯʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʫ ʤʘʩʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ - ʚʠʷʚʠʪʠ ʽ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʧʘʨʘʣʽʥʛʚʘʣʴʥʽ ʟʘʩʦʙʠ ʩʪʚʦʨʝʥʥʷ ʦʙʨʘʟʫ ɽʜʚʘʨʜʘ 

ʂʘʣʣʝʥʘ ʚ ʮʠʢʣʽ ʨʦʤʘʥʽʚ ʉ. ʄʝʻʨ çʉʫʪʽʥʢʠè. ʄʘʪʝʨʽʘʣʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʩʣʫʛʫʚʘʣʠ ʯʦʪʠʨʠ ʨʦʤʘʥʠ ʉ. 

ʄʝʻʨ: çTwilightè (2005), çNew Moonè (2006), çEclipseè (2007), çBreaking Dawnè (2008).  

ʊʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ ʜʦʩʣʽʜʞʝʥʥʷ 
ʇʘʨʘʣʽʥʛʚʽʩʪʠʢʘ (ʚʽʜ ʛʨʝʮ. para - çʧʦʨʷʜè ̔ ʣʘʪ. lingua - çʤʦʚʘè) - ʥʘʫʢʦʚʘ ʜʠʩʮʠʧʣʽʥʘ, ʱʦ ʚʠʚʯʘʻ 

ʥʝʚʝʨʙʘʣʴʥʽ ʟʘʩʦʙʠ ʢʦʤʫʥʽʢʘʮʽʾ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʚʝʨʙʘʣʴʥʽ ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ 

ʧʝʨʝʜʘʯʽ ʩʤʠʩʣʫ. ʋ ʩʫʯʘʩʥʦʤʫ ʣʽʥʛʚʽʩʪʠʯʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ʧʘʨʘʣʽʥʛʚʽʩʪʠʢʘ ʦʭʦʧʣʶʻ ʱʦʥʘʡʤʝʥʰʝ ʧ'ʷʪʴ 

ʧʽʜʩʠʩʪʝʤ: ʢʽʥʝʩʠʢʫ (ʤʦʚʘ ʪʽʣʘ), ʧʨʦʢʩʝʤʽʢʫ (ʧʨʦʩʪʦʨʦʚʘ ʧʦʚʝʜʽʥʢʘ), ʚʦʢʘʣʴʥʫ ʧʘʨʘʣʽʥʛʚʽʩʪʠʢʫ (ʷʢʦʩʪʽ 

ʛʦʣʦʩʫ), ʛʘʧʪʠʢʫ (ʜʦʪʠʢ) ʽ ʭʨʦʥʝʤʽʢʫ (ʯʘʩʦʚʘ ʦʨʛʘʥʽʟʘʮʽʷ ʢʦʤʫʥʽʢʘʮʽʾ) [1; 2]. 

ʍʫʜʦʞʥʷ ʧʘʨʘʣʽʥʛʚʽʩʪʠʢʘ - ʮʝ ʛʘʣʫʟʴ ʣʽʥʛʚʦʩʪʠʣʽʩʪʠʢʠ, ʱʦ ʚʠʚʯʘʻ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʧʘʨʘʣʽʥʛʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʫ ʭʫʜʦʞʥʴʦʤʫ ʪʝʢʩʪʽ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʝʘʣʴʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ, ʜʝ ʥʝʚʝʨʙʘʣʴʥʽ 

ʩʠʛʥʘʣʠ ʻ ʙʝʟʧʦʩʝʨʝʜʥʽʤʠ ʡ ʥʝʥʘʚʤʠʩʥʠʤʠ, ʫ ʭʫʜʦʞʥʴʦʤʫ ʪʝʢʩʪʽ ʚʦʥʠ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʘʚʪʦʨʩʴʢʦʛʦ 

ʚʠʙʦʨʫ ʽ ʥʝʩʫʪʴ ʮʽʣʝʩʧʨʷʤʦʚʘʥʝ ʽʜʝʡʥʦ-ʭʫʜʦʞʥʻ ʥʘʚʘʥʪʘʞʝʥʥʷ [3]. ʋ ʭʫʜʦʞʥʴʦʤʫ ʪʝʢʩʪʽ ʦʧʠʩ 

ʥʝʚʝʨʙʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ ʧʝʨʩʦʥʘʞʽʚ ʚʠʢʦʥʫʻ ʭʘʨʘʢʪʝʨʦʣʦʛʽʯʥʫ ʪʘ ʩʶʞʝʪʦʪʚʽʨʥʫ ʬʫʥʢʮʽʾ. 

ɽʜʚʘʨʜ ʂʘʣʣʝʥ ʻ ʚʪʽʣʝʥʥʷʤ ʘʨʭʝʪʠʧʫ çʧʨʝʢʨʘʩʥʦʛʦ ʤʦʥʩʪʨʘè - ʧʦʩʪʘʪʽ, ʱʦ ʧʦʻʜʥʫʻ ʝʩʪʝʪʠʯʥʫ 

ʜʦʩʢʦʥʘʣʽʩʪʴ ʽʟ ʚʥʫʪʨʽʰʥʴʦʶ ʥʝʙʝʟʧʝʢʦʶ. ʇʨʠʥʮʠʧʦʚʦ ʚʘʞʣʠʚʦ, ʱʦ ʚʥʫʪʨʽʰʥʽʡ ʢʦʥʬʣʽʢʪ ʤʽʞ 

ʚʘʤʧʽʨʩʴʢʠʤ ʽʥʩʪʠʥʢʪʦʤ ʽ ʣʶʜʩʴʢʠʤ ʤʦʨʘʣʴʥʠʤ ʚʠʙʦʨʦʤ ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʝʨʰ ʟʘ ʚʩʝ ʯʝʨʝʟ 

ʧʘʨʘʣʽʥʛʚʽʩʪʠʯʥʽ ʟʘʩʦʙʠ. ɽʜʚʘʨʜ çʛʦʚʦʨʠʪʴè ʧʦʩʪʫʨʦʶ, ʧʦʛʣʷʜʦʤ, ʜʠʩʪʘʥʮʽʻʶ, ʥʘʧʨʫʞʝʥʥʷʤ ʤ'ʷʟʽʚ, 

ʟʤʽʥʦʶ ʢʦʣʴʦʨʫ ʦʯʝʡ [4]. 

ʂ̔ ʥʝʩʠʯʥʽ ʟʘʩʦʙʠ ʚ ʦʙʨʘʟʽ ɽʜʚʘʨʜʘ ʂʘʣʣʣʝʥʘ 
ʉʝʨʝʜ ʫʩʽʭ ʢʽʥʝʩʠʯʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʬʦʨʤʫʶʪʴ ʦʙʨʘʟ ɽʜʚʘʨʜʘ, ʧʦʛʣʷʜ ʧʦʩʽʜʘʻ ʮʝʥʪʨʘʣʴʥʝ ʤʽʩʮʝ. 

ɺʽʥ ʬʫʥʢʮʽʦʥʫʻ ʷʢ ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʧʘʨʘʣʽʥʛʚʘʣʴʥʠʡ ʟʥʘʢ: ʩʠʛʥʘʣʽʟʫʻ ʧʨʦ ʝʤʦʮʽʡʥʠʡ ʩʪʘʥ ʛʝʨʦʷ, 

ʨʝʛʫʣʶʻ ʜʠʩʪʘʥʮʽʶ ʤʽʞ ʧʝʨʩʦʥʘʞʘʤʠ ʽ ʻ ʢʣʶʯʦʚʠʤ ʤʘʨʢʝʨʦʤ ʡʦʛʦ ʥʝʣʶʜʩʴʢʦʾ ʧʨʠʨʦʜʠ. ʉʘʛʘ 

ʧʦʩʣʽʜʦʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʦʣʴʦʨʦʚʠʡ ʢʦʜ ʚʘʤʧʽʨʩʴʢʦʛʦ ʩʪʘʥʫ: ʟʦʣʦʪʠʩʪʽ ʦʯʽ ð ʩʠʪʠʡ ʚʘʤʧʽʨ, ʯʦʨʥʽ ʦʯʽ 
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ð ʛʦʣʦʜʥʠʡ ʚʘʤʧʽʨ. ʎʷ çʦʢʫʣʝʩʠʯʥʘè ʩʠʩʪʝʤʘ ʻ ʯʽʪʢʦʶ ʽ ʨʝʛʫʣʷʨʥʦʶ: ʯʠʪʘʯ ʨʘʟʦʤ ʽʟ ɹʝʣʣʦʶ 

ʥʘʚʯʘʻʪʴʩʷ çʯʠʪʘʪʠè ʢʦʣʽʨ ʦʯʝʡ ɽʜʚʘʨʜʘ ʷʢ ʙʘʨʦʤʝʪʨ ʥʝʙʝʟʧʝʢʠ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʦʨʤʘʪʠʚʥʦʾ ʣʶʜʩʴʢʦʾ ʢʦʤʫʥʽʢʘʮʽʾ, ʜʝ ʧʨʷʤʠʡ ʟʦʨʦʚʠʡ ʢʦʥʪʘʢʪ ʪʨʠʚʘʻ ʢʽʣʴʢʘ 

ʩʝʢʫʥʜ ʽ ʧʝʨʝʨʠʚʘʻʪʴʩʷ, ɽʜʚʘʨʜ ʜʠʚʠʪʴʩʷ ʥʘ ɹʝʣʣʫ ʟʘʥʘʜʪʦ ʜʦʚʛʦ ʽ ʟʘʥʘʜʪʦ ʧʨʷʤʦ. ɼʽʻʩʣʦʚʦ çstaringè 

(ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʝʡʪʨʘʣʴʥʦʛʦ çlookingè) ʚʞʝ ʥʝʩʝ ʩʝʤʘʥʪʠʢʫ ʧʦʨʫʰʝʥʥʷ ʥʦʨʤʘʪʠʚʥʦʾ ʦʢʫʣʝʩʠʢʠ, ʘ 

ʧʨʠʢʤʝʪʥʠʢʠ çtoo bright, too knowingè ʧʝʨʝʚʦʜʷʪʴ ʦʧʠʩ ʫ ʩʬʝʨʫ ʥʘʜʧʨʠʨʦʜʥʦʛʦ [4]. ɸʚʪʦʨʢʘ 

ʧʦʩʣʽʜʦʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʨʠʡʦʤ çtoo + ʧʨʠʢʤʝʪʥʠʢè ʩʪʦʩʦʚʥʦ ɽʜʚʘʨʜʘ ʜʣʷ ʤʘʨʢʫʚʘʥʥʷ ʚʽʜʭʠʣʝʥʥʷ 

ʚʽʜ ʣʶʜʩʴʢʦʾ ʥʦʨʤʠ. 

ʇʦʩʪʫʨʘ ɽʜʚʘʨʜʘ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʩʪʘʙʽʣʴʥʠʭ ʧʘʨʘʣʽʥʛʚʽʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: ʡʦʛʦ ʧʦʟʘ 

ʟʘʚʞʜʠ çʙʝʟʜʦʛʘʥʥʘè, çʩʢʘʤ'ʷʥʽʣʘè ð ʥʘʙʽʨ ʚʠʟʥʘʯʝʥʴ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʝʩʪʝʪʠʯʥʫ ʜʦʩʢʦʥʘʣʽʩʪʴ ʟ 

ʘʩʦʮʽʘʮʽʷʤʠ ʥʝʨʫʭʦʤʦʩʪʽ ʡ ʥʝʣʶʜʷʥʦʩʪʽ. ʇʨʦʪʠʩʪʘʚʣʝʥʥʷ çʩʪʘʪʫʾè ʡ çʞʠʚʦʾ ʣʶʜʠʥʠè ̒ ʥʘʩʢʨʽʟʥʠʤ 

ʧʘʨʘʣʽʥʛʚʘʣʴʥʠʤ ʣʝʡʪʤʦʪʠʚʦʤ ʦʙʨʘʟʫ. ʍʦʜʫ ɽʜʚʘʨʜʘ ʦʧʠʩʘʥʦ ʯʝʨʝʟ ʩʪʽʡʢʽ ʣʝʢʩʠʯʥʽ ʦʜʠʥʠʮʽ: çglidingè, 

çfluidè, çgraceful beyond reasonè, çmoving without soundè. ʉʝʤʘʥʪʠʯʥʝ ʧʦʣʝ ʮʠʭ ʩʣʽʚ ʦʨʽʻʥʪʦʚʘʥʝ ʥʘ 

ʪʨʠ ʢʦʥʮʝʧʪʠ: ʨʽʜʠʥʫ, ʪʚʘʨʠʥʥʫ ʛʨʘʮʽʡʥʽʩʪʴ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʟʚʫʢʫ [5]. 

ɺʦʢʘʣʴʥʘ ʧʘʨʘʣʽʥʛʚʽʩʪʠʢʘ ʪʘ ʧʨʦʢʩʝʤʽʯʥʘ ʧʦʚʝʜʽʥʢʘ 
ɻʦʣʦʩ ɽʜʚʘʨʜʘ ʻ ʦʙ'ʻʢʪʦʤ ʧʦʩʪʽʡʥʦʾ ʫʚʘʛʠ ɹʝʣʣʠ-ʥʘʨʘʪʦʨʘ ʽ ʦʧʠʩʫʻʪʴʩʷ ʟ ʥʝʟʤʽʥʥʦ 

çʥʘʜʣʶʜʩʴʢʦʶè ʢʦʥʦʪʘʮʽʻʶ. ʆʩʥʦʚʥʽ ʤʝʪʘʬʦʨʠ: çvelvet voiceè (ʦʢʩʘʤʠʪʦʚʠʡ ʛʦʣʦʩ), çmusicalè 

(ʤʫʟʠʢʘʣʴʥʠʡ), çcrystal clearè (ʢʨʠʰʪʘʣʝʚʦ ʯʠʩʪʠʡ), çlow and evenè (ʥʠʟʴʢʠʡ ʽ ʨʽʚʥʠʡ). ʎʽ ʦʧʠʩʠ 

ʚʠʚʦʜʷʪʴ ʛʦʣʦʩ ʟʘ ʤʝʞʽ ʣʶʜʩʴʢʦʾ ʤʦʚʠ ʽ ʥʘʙʣʠʞʘʶʪʴ ʡʦʛʦ ʜʦ ʝʩʪʝʪʠʯʥʦʛʦ ʧʝʨʝʞʠʚʘʥʥʷ, 

ʨʝʧʨʝʟʝʥʪʫʶʯʠ ʬʦʣʴʢʣʦʨʥʠʡ ʤʦʪʠʚ çʚʘʤʧʽʨʩʴʢʦʛʦ ʤʘʛʥʝʪʠʟʤʫè ʯʝʨʝʟ ʢʦʥʢʨʝʪʥʫ ʢʽʥʝʩʪʝʪʠʯʥʫ 

ʤʝʪʘʬʦʨʫ [3]. 

ʊʝʤʧ ʽ ʛʫʯʥʽʩʪʴ ʤʦʚʣʝʥʥʷ ɽʜʚʘʨʜʘ ʻ ʧʘʨʘʣʽʥʛʚʘʣʴʥʠʤʠ ʤʘʨʢʝʨʘʤʠ. ʂʦʣʠ ʚʽʥ ʢʦʥʪʨʦʣʶʻ ʩʠʪʫʘʮʽʶ 

- ʛʦʚʦʨʠʪʴ ʧʦʚʽʣʴʥʦ ʽ ʪʠʭʦ; ʢʦʣʠ ʟʣʠʪʴʩʷ - ʪʝʤʧ ʧʨʠʩʢʦʨʶʻʪʴʩʷ, ʘ ʛʫʯʥʽʩʪʴ ʟʥʠʞʫʻʪʴʩʷ (ʥʝ 

ʧʽʜʚʠʱʫʻʪʴʩʷ, ʷʢ ʫ ʣʶʜʠʥʠ). ʎʝʡ ʽʥʚʝʨʩʦʚʘʥʠʡ ʧʘʪʪʝʨʥ ʚʽʜʧʦʚʽʜʘʻ ʧʦʚʝʜʽʥʮʽ ʭʠʞʘʢʘ, ʷʢʠʡ ʩʪʠʭʘʻ 

ʧʝʨʝʜ ʘʪʘʢʦʶ [5]. 

ʇʨʦʢʩʝʤʽʯʥʘ ʧʦʚʝʜʽʥʢʘ ɽʜʚʘʨʜʘ ʙʫʜʫʻʪʴʩʷ ʥʘ ʧʦʩʪʽʡʥʦʤʫ ʨʫʩʽ ʤʽʞ ʟʙʽʣʴʰʝʥʥʷʤ ʽ ʟʤʝʥʰʝʥʥʷʤ 

ʜʠʩʪʘʥʮʽʾ. ʎʝʡ ʨʫʭ ʚʽʜʦʙʨʘʞʘʻ ʙʦʨʦʪʴʙʫ ʤʽʞ ʙʘʞʘʥʥʷʤ ʥʘʙʣʠʟʠʪʠʩʷ ʜʦ ɹʝʣʣʠ ʽ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʘʤʧʽʨʩʴʢʠʡ ʽʥʩʪʠʥʢʪ. ʋ çTwilightè ɽʜʚʘʨʜ ʩʠʩʪʝʤʘʪʠʯʥʦ ʟʘʡʤʘʻ ʤʘʢʩʠʤʘʣʴʥʦ ʜʘʣʝʢʫ 

ʧʦʟʠʮʽʶ ʚʽʜ ɹʝʣʣʠ ʫ ʩʧʽʣʴʥʠʭ ʧʨʦʩʪʦʨʘʭ, ʱʦ ɹʝʣʣʘ ʩʧʦʯʘʪʢʫ ʥʝʧʨʘʚʠʣʴʥʦ ʽʥʪʝʨʧʨʝʪʫʻ ʷʢ ʚʽʜʨʘʟʫ, ʘʣʝ 

ʷʢʘ ʥʘʩʧʨʘʚʜʽ ʻ ʩʠʛʥʘʣʦʤ ʥʘʜʤʽʨʥʦ ʩʠʣʴʥʦʛʦ ʧʨʠʪʷʛʘʥʥʷ [6]. 

ɼʦʪʠʢ ɽʜʚʘʨʜʘ ʦʧʠʩʫʻʪʴʩʷ ʟ ʭʘʨʘʢʪʝʨʥʠʤʠ ʧʘʨʘʣʽʥʛʚʽʩʪʠʯʥʠʤʠ ʤʘʨʢʝʨʘʤʠ: çʭʦʣʦʜʥʠʡè, 

çʪʚʝʨʜʠʡ, ʷʢ ʢʘʤʽʥʴè, çʥʝʯʫʪʥʦ ʣʝʛʢʠʡè. ʋʩʽ ʪʨʠ ʦʟʥʘʢʠ ʚʠʭʦʜʷʪʴ ʟʘ ʤʝʞʽ ʣʶʜʩʴʢʦʾ ʥʦʨʤʠ ʡ ʪʦʤʫ 

ʥʝʩʫʪʴ ʧʦʜʚʽʡʥʝ ʟʥʘʯʝʥʥʷ: ʦʜʥʦʯʘʩʥʦ ʟʥʘʢ ʥʽʞʥʦʩʪʽ ʡ ʟʥʘʢ ç̔ ʥʰʦʩʪʽè. ʇʝʨʰʠʡ ʜʦʪʠʢ ʦʧʠʩʘʥʠʡ ʽʟ 

ʪʘʢʦʶ ʞ ʽʥʪʝʥʩʠʚʥʽʩʪʶ, ʟ ʷʢʦʶ ʣʶʜʠʥʘ ʦʧʠʩʘʣʘ ʙ ʧʦʮʽʣʫʥʦʢ. 

ɺʠʩʥʦʚʢʠ  

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʟʘʩʚʽʜʯʫʻ, ʱʦ ʧʘʨʘʣʽʥʛʚʘʣʴʥʽ ʟʘʩʦʙʠ ʫʪʚʦʨʶʶʪʴ ʫ ʮʠʢʣʽ çʉʫʪʽʥʢʠè ʮʽʣʽʩʥʫ 

ʩʠʩʪʝʤʫ ʟʥʘʢʽʚ, ʷʢʽ ʤʘʨʢʫʶʪʴ ʥʝʣʶʜʩʴʢʫ ʧʨʠʨʦʜʫ ɽʜʚʘʨʜʘ ʂʘʣʣʝʥʘ ʽ ʬʦʨʤʫʶʪʴ ʡʦʛʦ ʷʢ ç̔ ʥʰʦʛʦè ʫ 

ʩʝʤʽʦʪʠʯʥʦʤʫ ʩʝʥʩʽ. ʂʽʥʝʩʠʯʥʽ ʟʘʩʦʙʠ (ʧʦʛʣʷʜ, ʧʦʩʪʫʨʘ, ʭʦʜʘ), ʚʦʢʘʣʴʥʘ ʧʘʨʘʣʽʥʛʚʽʩʪʠʢʘ (ʤʝʪʘʬʦʨʠʯʥʽ 

ʦʧʠʩʠ ʛʦʣʦʩʫ, ʧʨʦʩʦʜʠʯʥʘ ʤʘʨʢʦʚʘʥʽʩʪʴ), ʧʨʦʢʩʝʤʽʯʥʘ ʧʦʚʝʜʽʥʢʘ (ʜʠʥʘʤʽʢʘ ʜʠʩʪʘʥʮʽʾ) ʪʘ ʛʘʧʪʠʢʘ 

(ʩʝʤʘʥʪʠʢʘ ʜʦʪʠʢʫ) ʬʫʥʢʮʽʦʥʫʶʪʴ ʷʢ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʽ ʨʽʚʥʽ ʻʜʠʥʦʾ ʧʘʨʘʣʽʥʛʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. 

ʍʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ ʮʽʻʾ ʩʠʩʪʝʤʠ ʻ ʙʽʥʘʨʥʽʩʪʴ. ʄʽʞ ʜʚʦʤʘ ʧʦʣʶʩʘʤʠ (ʧʦʚʥʦʶ ʥʝʨʫʭʦʤʽʩʪʶ ʽ 

ʚʠʙʫʭʦʚʦʶ ʰʚʠʜʢʽʩʪʶ), ʪʠʰʝʶ ʽ ʥʝʙʝʟʧʝʢʦʶ, ʜʠʩʪʘʥʮʽʻʶ ʽ ʚʪʦʨʛʥʝʥʥʷʤ  ʥʝʤʘʻ ʣʶʜʩʴʢʦʾ çʩʝʨʝʜʠʥʠè. 

ʉʘʤʝ ʮʷ ʙʽʥʘʨʥʽʩʪʴ ʻ ʥʘʡʙʽʣʴʰ ʚʠʨʘʟʥʠʤ ʤʘʨʢʝʨʦʤ ʚʘʤʧʽʨʩʴʢʦʾ ʧʨʠʨʦʜʠ ʧʝʨʩʦʥʘʞʘ. 
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CONTEMPORARY APPROACHES TO THE INTEGRATION OF HEURISTIC TECHNOLOGIES 

INTO FUTURE TEACHER PREPARATION IN THE U.S. HIGHER EDUCATION SYSTEM 

 

Problem Statement. 
In the context of the intensive digital transformation and modernization of higher education in the United 

States, increasing attention is being devoted to improving the system of future teacher preparation through 

the implementation of innovative pedagogical approaches aimed at fostering learner autonomy, critical and 

creative thinking, research culture, and readiness for professional practice in an era of rapid technological 

advancement. One of the priority directions for the modernization of teacher education is the integration of 

heuristic technologies, which orient the educational process toward studentsô active cognitive engagement, 

promote independent knowledge construction, encourage creative problem-solving, and facilitate reflective 

analysis of personal learning experiences. 

An analysis of current trends in the development of the U.S. higher education system indicates the 

growing prominence of student-centered learning, the widespread adoption of adaptive digital platforms, 

intelligent tutoring systems, and artificial intelligence technologies, all of which significantly expand the 

possibilities for applying heuristic approaches in the professional preparation of future teachers. At the same 

time, the increasing use of digital technologies raises important challenges related to maintaining teachersô 

professional autonomy, strengthening their critical evaluation of algorithmically generated recommendations, 

enhancing reflective competencies, and preventing excessive reliance on automated educational support 

systems. 

Despite the substantial body of research devoted to the digitalization of teacher education and the 

application of artificial intelligence technologies, insufficient attention has been paid to the conceptual 

foundations, pedagogical mechanisms, and practical models for integrating heuristic technologies into future 

teacher preparation within U.S. higher education institutions. Consequently, there is a pressing need for a 

comprehensive theoretical analysis and synthesis of the American experience in order to identify effective 

approaches to the application of heuristic technologies for the development of the professional competencies 

required of contemporary educators. 

The main objectives of the study are as follows: 

1. To conduct a theoretical and methodological analysis of the application of heuristic technologies in 
the professional preparation of prospective teachers and to determine their role within the 

contemporary U.S. higher education system.  

2. To examine current models and practices for integrating heuristic technologies into the preparation 
of future teachers in U.S. higher education institutions and to identify their didactic and 

organizational-pedagogical characteristics.  

3. To explore the potential of heuristic technologies for developing the professional competencies of 
prospective teachers, with particular emphasis on fostering critical and creative thinking, research 

skills, pedagogical reflection, and the capacity for independent professional decision-making.  

4. To identify and theoretically substantiate the pedagogical conditions that ensure the effective 
integration of heuristic technologies into the system of prospective teacher education in U.S. higher 
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education institutions, with a view to enhancing the quality of professional training and preparing 

future educators for innovative pedagogical practice. 

Main Findings of the Study: 

1.Contemporary approaches to the integration of heuristic technologies into the preparation of 

prospective teachers within the U.S. higher education system were analyzed, and their conceptual and 

methodological foundations were identified. Based on an analysis of the scholarly works of F. A. Korthagen 

[1], it was established that effective teacher education should integrate theoretical instruction with practical 

experience and reflective practice, thereby creating favorable conditions for heuristic learning and the 

professional self-development of future educators. Furthermore, a synthesis of the research conducted by R. 

T. Putnam and H. Borko [3] demonstrated that professional knowledge is constructed through situated, 

socially mediated, and context-dependent learning processes grounded in active knowledge construction, 

problem solving, and critical reflection on pedagogical experience.  

2.The organizational features of prospective teacher education in U.S. higher education institutions 

were examined, and the principal pedagogical mechanisms supporting the implementation of heuristic 

technologies were identified. An analysis of relevant scholarly literature revealed that the American system 

of teacher education is characterized by a high degree of individualized learning pathways, academic 

flexibility, and extensive opportunities for students to design their own educational trajectories through 

elective courses and flexible curricular components. The study established that key instruments for 

implementing the heuristic approach include flipped learning, problem-based learning, project-based 

learning, research-oriented instructional methods, role-playing and simulation activities, professional case 

analysis, and practice-oriented tasks designed to replicate authentic pedagogical situations. These 

instructional formats promote active cognitive engagement, encourage independent knowledge construction, 

foster critical and creative thinking, and develop analytical abilities, decision-making skills, and reflective 

competence. The theoretical perspectives advanced by F. A. Korthagen [1] confirm that the integration of 

theoretical preparation with reflective practice and experiential learning creates favorable conditions for the 

professional growth and self-development of prospective teachers. Likewise, the findings of R. T. Putnam 

and H. Borko [3] indicate that contextualized, situated, and socially mediated learning significantly enhances 

the acquisition of professional knowledge through active experience construction, collaborative problem 

solving, and participation in authentic educational settings. Consequently, the comprehensive integration of 

heuristic technologies into the U.S. system of teacher education facilitates the effective combination of 

theory and practice, strengthens professional competence, and prepares future educators for creative and 

innovative pedagogical practice in response to contemporary educational challenges.  

3. The role of artificial intelligence technologies as one of the key instruments for implementing 

heuristic technologies in the preparation of prospective teachers in the United States was investigated. An 

analysis of the scholarly works of Rose Luckin, Wayne Holmes, Maya Griffiths, and Laurie B. Forcier [2] 

demonstrated that the integration of AI into teacher education is associated with a shift toward adaptive, 

personalized, and inquiry-oriented learning models that foster AI literacy, analytical abilities, reflective 

thinking, and the capacity to make well-reasoned professional decisions. At the same time, the findings of 

Neil Selwyn and Agnes Gouseti [4] indicate that the effective application of artificial intelligence in teacher 

preparation is possible only when prospective educators develop the ability to critically evaluate algorithmic 

recommendations, strengthen their professional autonomy, and minimize the risks associated with the 

uncritical delegation of pedagogical decision-making to digital systems. 

4. The pedagogical conditions necessary for the effective integration of heuristic technologies into 

the professional preparation of prospective teachers in U.S. higher education institutions were identified and 

theoretically substantiated. A synthesis of the scientific approaches proposed by B. P. Woolf, H. C. Lane, V. 

K. Chaudhri, and J. L. Kolodner [5] demonstrated that the implementation of Intelligent Tutoring Systems 

(ITS) promotes the individualization of the educational process, the adaptation of instructional content to 

studentsô needs, the simulation of authentic pedagogical situations, and the development of independent 

thinking through heuristic prompts, problem-oriented scenarios, and inquiry-based tasks. The study 

established that the integration of adaptive AI technologies with reflective practices, practice-oriented 

instruction, and heuristic teaching methods creates an effective educational environment for enhancing 

professional competence, fostering critical and creative thinking, and preparing prospective teachers for 

successful professional practice in the context of the digital transformation of education. 

Conclusions. 

The findings of the present study demonstrate that the integration of heuristic technologies 

constitutes one of the key directions for modernizing the professional preparation of prospective teachers 

within the U.S. higher education system. The theoretical analysis of the relevant scholarly literature indicates 
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that the heuristic approach is grounded in the principles of active knowledge construction, reflective 

learning, problem-based inquiry, and student-centered educational practices, all of which contribute to the 

development of professional autonomy and readiness for innovative pedagogical activity among future 

educators. 

The study further revealed that the contemporary U.S. system of teacher education extensively 

employs flexible learning pathways, elective courses, flipped learning, problem-based and project-based 

instruction, inquiry-oriented methods, the simulation of professional situations, and reflective practices. 

These approaches serve as effective mechanisms for implementing heuristic technologies and play a 

significant role in fostering the professional competence of prospective teachers. 

The research also established that, in the context of the digital transformation of education, artificial 

intelligence technologies substantially expand the possibilities for implementing heuristic approaches by 

enabling personalized learning, adaptive instructional support, the development of AI literacy, analytical and 

critical thinking, pedagogical reflection, and the capacity to make well-founded professional decisions. At 

the same time, the effective use of AI depends on preserving the central role of the teacher and on cultivating 

prospective educatorsô ability to critically evaluate algorithmic recommendations rather than rely on them 

uncritically. 

Furthermore, it was found that the successful integration of heuristic technologies into teacher 

education is ensured through the comprehensive combination of practice-oriented instruction, reflective 

learning, adaptive digital technologies, intelligent tutoring systems, problem-based inquiry methods, and the 

simulation of authentic pedagogical situations. Such an integrated approach creates favorable conditions for 

the development of critical and creative thinking, research skills, professional autonomy, and the 

preparedness of future teachers for effective pedagogical practice in the era of educational digitalization. 

In conclusion, the results of this study confirm that the integration of heuristic technologies into the 

professional preparation of prospective teachers in U.S. higher education institutions represents a promising 

avenue for advancing teacher education. The synergistic combination of heuristic instructional methods, 

contemporary digital technologies, and the capabilities of artificial intelligence provides a solid foundation 

for preparing competent, creative, reflective, and innovation-oriented educators capable of responding 

effectively to the demands of the modern educational environment. 
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ʂʤʽʥ ɸʥʘʩʪʘʩʽʷ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 

ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ 

ʅʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʩʫʭʦʧʫʪʥʠʭ ʚʽʡʩʴʢ ʽʤʝʥʽ ʛʝʪʴʤʘʥʘ ʇʝʪʨʘ ʉʘʛʘʡʜʘʯʥʦʛʦ 

ʤ. ʃʴʚʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʄɸʊɽʈɯɸʃɯɺ ʋʉʅʆɰ ɯʉʊʆʈɯɰ ʈʆʉɯʁʉʔʂʆ-ʋʂʈɸɰʅʉʔʂʆɰ ɺɯʁʅʀ ʋ 

ʃɽʂʎɯʁʅʆʄʋ ʂʋʈʉɯ ɿ ɺʆɭʅʅʆɰ ɯʉʊʆʈɯɰ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʫʩʥʦʾ ʽʩʪʦʨʽʾ ʨʦʩʽʡʩʴʢʦ-

ʫʢʨʘʾʥʩʴʢʦʾ ʚʽʡʥʠ ʫ ʣʝʢʮʽʡʥʦʤʫ ʢʫʨʩʽ ʚʽʡʩʴʢʦʚʦ-ʽʩʪʦʨʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʦʩʚʽʪʥʽʡ 

ʧʦʪʝʥʮʽʘʣ ʫʩʥʠʭ ʩʚʽʜʯʝʥʴ ʷʢ ʚʘʞʣʠʚʦʛʦ ʽʩʪʦʨʠʯʥʦʛʦ ʜʞʝʨʝʣʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʻʜʥʫʚʘʪʠ ʚʠʚʯʝʥʥʷ 

ʬʘʢʪʽʚ ʽ ʧʦʜʽʡ ʽʟ ʘʥʘʣʽʟʦʤ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʜʦʩʚʽʜʫ ʫʯʘʩʥʠʢʽʚ ʪʘ ʦʯʝʚʠʜʮʽʚ ʚʽʡʥʠ. ɺʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ 

ʥʘʧʨʷʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʚôʁ , ʘʫʜʽʦ- ʪʘ ʚʽʜʝʦʤʘʪʝʨʽʘʣʽʚ, ʪʨʘʥʩʢʨʠʧʪʽʚ ʽ ʮʠʪʘʪ ʫ ʥʘʚʯʘʣʴʥʦʤʫ 

ʧʨʦʮʝʩʽ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʷʩʥʶʚʘʣʴʥʦ-ʽʣʶʩʪʨʘʪʠʚʥʦʛʦ, ʧʨʦʙʣʝʤʥʦʛʦ, 

ʧʦʨʽʚʥʷʣʴʥʦ-ʫʟʘʛʘʣʴʥʶʶʯʦʛʦ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟ ʤʘʪʝʨʽʘʣʘʤʠ ʫʩʥʦʾ 

ʽʩʪʦʨʽʾ. ʇʦʢʘʟʘʥʦ, ʱʦ ʟʘʣʫʯʝʥʥʷ ʫʩʥʦʽʩʪʦʨʠʯʥʠʭ ʜʞʝʨʝʣ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʪʘ ʘʥʘʣʽʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʢʫʨʩʘʥʪʽʚ, ʬʦʨʤʫʚʘʥʥʶ ʥʘʚʠʯʦʢ ʦʮʽʥʶʚʘʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʜʞʝʨʝʣ, ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʤʫʣʴʪʠʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʽʩʪʦʨʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɿʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʫʩʥʦʾ ʽʩʪʦʨʽʾ ʨʦʩʽʡʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʦʾ ʚʽʡʥʠ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʝʢʮʽʡʥʠʭ 

ʟʘʥʷʪʴ, ʟʘʙʝʟʧʝʯʫʻ ʛʣʠʙʰʝ ʦʩʤʠʩʣʝʥʥʷ ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʽ ʦʧʝʨʘʪʠʚʥʠʭ ʘʩʧʝʢʪʽʚ ʩʫʯʘʩʥʦʛʦ 

ʚʦʻʥʥʦʛʦ ʢʦʥʬʣʽʢʪʫ ʪʘ ʩʧʨʠʷʻ ʧʨʦʬʝʩʽʡʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʤʘʡʙʫʪʥʽʭ ʦʬʽʮʝʨʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʫʩʥʘ ʽʩʪʦʨʽʷ, ʨʦʩʽʡʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʘ ʚʽʡʥʘ, ʚʽʡʩʴʢʦʚʘ ʦʩʚʽʪʘ, ʣʝʢʮʽʡʥʠʡ ʢʫʨʩ, 

ʤʫʣʴʪʠʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ, ʧʨʦʬʝʩʽʡʥʘ ʧʽʜʛʦʪʦʚʢʘ ʦʬʽʮʝʨʽʚ. 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʦʩʽʡʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʘ ʚʽʡʥʘ ʩʪʘʣʘ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ 

ʟʘʜʦʢʫʤʝʥʪʦʚʘʥʠʭ ʧʦʜʽʡ ʩʫʯʘʩʥʦʾ ʽʩʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʫ ʤʝʞʘʭ ʷʢʦʾ ʩʬʦʨʤʦʚʘʥʦ ʟʥʘʯʥʠʡ ʤʘʩʠʚ 

ʫʩʥʦʽʩʪʦʨʠʯʥʠʭ ʜʞʝʨʝʣ ï ̔ ʥʪʝʨʚôʁ  ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ, ʜʦʙʨʦʚʦʣʴʮʽʚ, ʤʝʜʠʢʽʚ, ʚʦʣʦʥʪʝʨʽʚ ʪʘ 

ʮʠʚʽʣʴʥʠʭ ʦʩʽʙ. ʎʽ ʤʘʪʝʨʽʘʣʠ ʤʽʩʪʷʪʴ ʮʽʥʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʝʨʝʙʽʛ ʙʦʡʦʚʠʭ ʜʽʡ, ʦʩʦʙʣʠʚʦʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʽʡʩʴʢʦʚʠʭ ʩʪʨʫʢʪʫʨ, ʤʦʨʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʫʯʘʩʥʠʢʽʚ ʧʦʜʽʡ ʪʘ ʚʧʣʠʚ ʚʽʡʥʠ 

ʥʘ ʮʠʚʽʣʴʥʝ ʥʘʩʝʣʝʥʥʷ. ʋ ʩʠʩʪʝʤʽ ʚʽʡʩʴʢʦʚʦʾ ʦʩʚʽʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʩʥʦʾ ʽʩʪʦʨʽʾ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʾ 

ʘʢʪʫʘʣʴʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʧʦʻʜʥʘʪʠ ʚʠʚʯʝʥʥʷ ʽʩʪʦʨʠʯʥʠʭ ʬʘʢʪʽʚ ʽʟ ʘʥʘʣʽʟʦʤ ʨʝʘʣʴʥʦʛʦ 

ʣʶʜʩʴʢʦʛʦ ʜʦʩʚʽʜʫ, ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʬʦʨʤʫʚʘʥʥʶ ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʟ 

ʽʩʪʦʨʠʯʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʪʘ ʤʫʣʴʪʠʧʝʨʩʧʝʢʪʠʚʥʦʤʫ ʦʩʤʠʩʣʝʥʥʶ ʧʦʜʽʡ. ɺʦʜʥʦʯʘʩ ʧʠʪʘʥʥʷ ʤʝʪʦʜʠʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʫʩʥʦʾ ʽʩʪʦʨʽʾ ʨʦʩʽʡʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʦʾ ʚʽʡʥʠ ʧʽʜ ʯʘʩ ʣʝʢʮʽʡʥʠʭ ʟʘʥʷʪʴ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʨʦʟʨʦʙʣʝʥʠʤ ʽ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʛʦ ʥʘʫʢʦʚʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ. 

ʄʝʪʘ ʩʪʘʪʪʽ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʦʩʚʽʪʥʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʤʘʪʝʨʽʘʣʽʚ ʫʩʥʦʾ ʽʩʪʦʨʽʾ ʨʦʩʽʡʩʴʢʦ-

ʫʢʨʘʾʥʩʴʢʦʾ ʚʽʡʥʠ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʣʝʢʮʽʡʥʦʤʫ ʢʫʨʩʽ ʚʽʡʩʴʢʦʚʦ-

ʽʩʪʦʨʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʄʘʪʝʨʽʘʣʠ ʫʩʥʦʾ ʽʩʪʦʨʽʾ ʨʦʩʽʡʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʦʾ ʚʽʡʥʠ 

ʻ ʚʘʞʣʠʚʠʤ ʨʝʩʫʨʩʦʤ ʜʣʷ ʣʝʢʮʽʡʥʦʛʦ ʢʫʨʩʫ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʶʪʴ ʟʘʣʫʯʘʪʠ ʦʩʦʙʠʩʪʠʡ ʜʦʩʚʽʜ 

ʫʯʘʩʥʠʢʽʚ ʪʘ ʦʯʝʚʠʜʮʽʚ ʧʦʜʽʡ ʜʦ ʚʠʚʯʝʥʥʷ ʽʩʪʦʨʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʫʩʥʠʭ ʩʚʽʜʯʝʥʴ ʩʧʨʠʷʻ 

ʢʦʥʢʨʝʪʠʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʢʫʨʩʘʥʪʽʚ ʪʘ ʬʦʨʤʫʚʘʥʥʶ 

ʥʘʚʠʯʦʢ ʘʥʘʣʽʟʫ ʨʽʟʥʠʭ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ. ɺ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʾ ʚʽʡʩʴʢʦʚʦʾ ʦʩʚʽʪʠ, ʜʝ ʟʨʦʩʪʘʻ ʨʦʣʴ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, ʫʩʥʦʽʩʪʦʨʠʯʥʽ ʜʞʝʨʝʣʘ ʥʘʙʫʚʘʶʪʴ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʷʢ ʟʘʩʽʙ 

ʘʢʪʠʚʽʟʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. 

ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʩʧʦʩʦʙʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʩʥʦʾ ʽʩʪʦʨʽʾ ʧʽʜ ʯʘʩ ʣʝʢʮʽʡʥʦʛʦ ʢʫʨʩʫ ʻ 

ʧʦʷʩʥʶʚʘʣʴʥʦ-ʽʣʶʩʪʨʘʪʠʚʥʠʡ ʤʝʪʦʜ. ʁʦʛʦ ʩʫʪʥʽʩʪʴ ʧʦʣʷʛʘʻ ʫ ʧʦʻʜʥʘʥʥʽ ʪʝʦʨʝʪʠʯʥʦʛʦ ʚʠʢʣʘʜʫ 

ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽʟ ʜʝʤʦʥʩʪʨʘʮʽʻʶ ʘʫʜʽʦ- ʪʘ ʚʽʜʝʦʩʚʽʜʯʝʥʴ ʫʯʘʩʥʠʢʽʚ ʚʽʡʥʠ, ʬʨʘʛʤʝʥʪʽʚ ʽʥʪʝʨʚ'ʶ, 

ʪʨʘʥʩʢʨʠʧʪʽʚ ʘʙʦ ʦʢʨʝʤʠʭ ʮʠʪʘʪ ʦʯʝʚʠʜʮʽʚ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʧʝʨʝʜʘʚʘʪʠ ʢʫʨʩʘʥʪʘʤ 

ʬʘʢʪʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʘ ʡ ʧʦʢʘʟʫʚʘʪʠ ʣʶʜʩʴʢʠʡ ʚʠʤʽʨ ʚʦʻʥʥʠʭ ʧʦʜʽʡ, ʨʦʟʢʨʠʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ 

ʩʧʨʠʡʥʷʪʪʷ ʙʦʡʦʚʠʭ ʜʽʡ ʾʭ ʙʝʟʧʦʩʝʨʝʜʥʽʤʠ ʫʯʘʩʥʠʢʘʤʠ ʪʘ ʮʠʚʽʣʴʥʠʤ ʥʘʩʝʣʝʥʥʷʤ. [1, 3] 

ʋ ʧʨʦʮʝʩʽ ʣʝʢʮʽʾ ʚʠʢʣʘʜʘʯ ʟʘʙʝʟʧʝʯʫʻ ʢʦʥʪʝʢʩʪʫʘʣʽʟʘʮʽʶ ʫʩʥʠʭ ʩʚʽʜʯʝʥʴ ʰʣʷʭʦʤ ʩʧʽʚʩʪʘʚʣʝʥʥʷ 

ʦʩʦʙʠʩʪʠʭ ʨʦʟʧʦʚʽʜʝʡ ʽʟ ʧʝʨʝʙʽʛʦʤ ʙʦʡʦʚʠʭ ʜʽʡ, ʦʧʝʨʘʪʠʚʥʦʶ ʦʙʩʪʘʥʦʚʢʦʶ ʪʘ ʦʬʽʮʽʡʥʠʤʠ ʜʞʝʨʝʣʘʤʠ 

ʽʥʬʦʨʤʘʮʽʾ. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʩʪʘʥʦʚʣʝʥʥʶ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʧʦʜʽʷʤʠ, 
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ʘʥʘʣʽʟʫ ʫʤʦʚ ʚʠʢʦʥʘʥʥʷ ʙʦʡʦʚʠʭ ʟʘʚʜʘʥʴ, ʤʦʨʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ ʪʘ ʚʧʣʠʚʫ 

ʟʦʚʥʽʰʥʽʭ ʯʠʥʥʠʢʽʚ ʥʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ʅʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʪʝʤ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʦʙʦʨʦʥʦʶ ʫʢʨʘʾʥʩʴʢʠʭ ʤʽʩʪ ʫ 2022 ʨʦʮʽ, 

ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʨʘʛʤʝʥʪʽʚ ʽʥʪʝʨʚ'ʶ ʫʯʘʩʥʠʢʽʚ ʦʙʦʨʦʥʠ ʄʘʨʽʫʧʦʣʷ ʘʙʦ ʤʝʰʢʘʥʮʽʚ ʍʘʨʢʦʚʘ. 

ʉʚʽʜʯʝʥʥʷ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʽʣʶʩʪʨʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʚʝʜʝʥʥʷ ʙʦʡʦʚʠʭ ʜʽʡ ʚ 

ʫʤʦʚʘʭ ʤʽʩʴʢʦʾ ʟʘʙʫʜʦʚʠ, ʧʨʦʙʣʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜʨʦʟʜʽʣʽʚ, ʦʨʛʘʥʽʟʘʮʽʾ ʝʚʘʢʫʘʮʽʾ ʧʦʨʘʥʝʥʠʭ ʪʘ 

ʧʽʜʪʨʠʤʘʥʥʷ ʩʪʽʡʢʦʩʪʽ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ. ʅʘʪʦʤʽʩʪʴ ʩʚʽʜʯʝʥʥʷ ʮʠʚʽʣʴʥʠʭ ʦʩʽʙ ʨʦʟʢʨʠʚʘʶʪʴ ʚʧʣʠʚ 

ʙʦʡʦʚʠʭ ʜʽʡ ʥʘ ʧʦʚʩʷʢʜʝʥʥʝ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ, ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʜʽʷʣʴʥʽʩʪʴ 

ʨʷʪʫʚʘʣʴʥʠʭ ʩʣʫʞʙ ʪʘ ʩʠʩʪʝʤʫ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ. [4] 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʦʷʩʥʶʚʘʣʴʥʦ-ʽʣʶʩʪʨʘʪʠʚʥʦʛʦ ʤʝʪʦʜʫ ʟʘʙʝʟʧʝʯʫʻ ʧʦʻʜʥʘʥʥʷ ʥʘʫʢʦʚʦʛʦ ʚʠʢʣʘʜʫ 

ʤʘʪʝʨʽʘʣʫ ʟ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʜʦʩʚʽʜʦʤ ʫʯʘʩʥʠʢʽʚ ʧʦʜʽʡ, ʱʦ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʫ ʢʫʨʩʘʥʪʽʚ ʮʽʣʽʩʥʦʛʦ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʝʨʝʙʽʛ ʨʦʩʽʡʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʦʾ ʚʽʡʥʠ, ʾʾ ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʽ ʥʘʩʣʽʜʢʠ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ 

ʩʫʯʘʩʥʠʭ ʚʦʻʥʥʠʭ ʢʦʥʬʣʽʢʪʽʚ. ʂʨʽʤ ʪʦʛʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʩʥʦʽʩʪʦʨʠʯʥʠʭ ʜʞʝʨʝʣ ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ 

ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʘʫʜʠʪʦʨʽʾ ʪʘ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʙʽʣʴʰ ʛʣʠʙʦʢʦʛʦ ʦʩʤʠʩʣʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. [2] 

ʇʨʦʙʣʝʤʥʠʡ ʚʠʢʣʘʜ ʥʘʣʝʞʠʪʴ ʜʦ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, ʱʦ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʘʢʪʠʚʽʟʘʮʽʶ ʧʽʟʥʘʚʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʰʣʷʭʦʤ ʧʦʩʪʘʥʦʚʢʠ ʧʨʦʙʣʝʤʥʠʭ ʧʠʪʘʥʴ ʽ ʩʪʚʦʨʝʥʥʷ ʩʠʪʫʘʮʽʡ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʰʫʢʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʫʩʥʦʾ ʽʩʪʦʨʽʾ ʨʦʩʽʡʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʦʾ ʚʽʡʥʠ ʫ ʤʝʞʘʭ 

ʮʴʦʛʦ ʤʝʪʦʜʫ ʜʦʟʚʦʣʷʻ ʟʘʣʫʯʠʪʠ ʢʫʨʩʘʥʪʽʚ ʜʦ ʘʥʘʣʽʟʫ ʩʢʣʘʜʥʠʭ ʽʩʪʦʨʠʯʥʠʭ ʷʚʠʱ ʯʝʨʝʟ ʦʩʤʠʩʣʝʥʥʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʜʦʩʚʽʜʫ ʫʯʘʩʥʠʢʽʚ ʧʦʜʽʡ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʛʦ ʧʦʷʩʥʝʥʥʷ ʛʦʪʦʚʠʭ ʚʠʩʥʦʚʢʽʚ, 

ʧʨʦʙʣʝʤʥʠʡ ʚʠʢʣʘʜ ʩʧʦʥʫʢʘʻ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʩʘʤʦʩʪʽʡʥʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ 

ʟʚô̫ ʟʢʠ, ʦʮʽʥʶʚʘʪʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʜʞʝʨʝʣ ʪʘ ʬʦʨʤʫʚʘʪʠ ʚʣʘʩʥʽ ʩʫʜʞʝʥʥʷ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʫʩʥʦʽʩʪʦʨʠʯʥʠʭ ʜʞʝʨʝʣ ʩʪʚʦʨʶʻ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʨʦʟʛʣʷʜʫ ʩʫʧʝʨʝʯʣʠʚʠʭ ʘʩʧʝʢʪʽʚ 

ʚʽʡʥʠ ʯʝʨʝʟ ʧʨʠʟʤʫ ʦʩʦʙʠʩʪʠʭ ʩʚʽʜʯʝʥʴ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ, ʜʦʙʨʦʚʦʣʴʮʽʚ, ʤʝʜʠʢʽʚ ʽ ʮʠʚʽʣʴʥʦʛʦ 

ʥʘʩʝʣʝʥʥʷ. ɺʠʢʣʘʜʘʯ ʤʦʞʝ ʧʨʦʧʦʥʫʚʘʪʠ ʢʫʨʩʘʥʪʘʤ ʧʨʦʙʣʝʤʥʽ ʧʠʪʘʥʥʷ, ʧʦʚô̫ ʟʘʥʽ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 

ʩʧʨʠʡʥʷʪʪʷ ʧʦʜʽʡ ʨʽʟʥʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ ʫʯʘʩʥʠʢʽʚ ʢʦʥʬʣʽʢʪʫ, ʯʠʥʥʠʢʘʤʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ ʢʨʠʟʦʚʠʭ 

ʫʤʦʚʘʭ ʘʙʦ ʚʧʣʠʚʦʤ ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʦʙʩʪʘʚʠʥ ʥʘ ʧʦʚʝʜʽʥʢʫ ʣʶʜʝʡ ʧʽʜ ʯʘʩ ʙʦʡʦʚʠʭ ʜʽʡ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʩʧʨʠʷʻ ʧʝʨʝʭʦʜʫ ʚʽʜ ʧʘʩʠʚʥʦʛʦ ʟʘʩʚʦʻʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʦ ʾʾ ʢʨʠʪʠʯʥʦʛʦ ʦʩʤʠʩʣʝʥʥʷ. [5] 

ʄʝʪʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʙʣʝʤʥʦʛʦ ʚʠʢʣʘʜʫ ʻ ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʢʫʨʩʘʥʪʽʚ, 

ʨʦʟʚʠʪʦʢ ʥʘʚʠʯʦʢ ʢʨʠʪʠʯʥʦʾ ʦʮʽʥʢʠ ʽʩʪʦʨʠʯʥʠʭ ʜʞʝʨʝʣ ʪʘ ʟʜʘʪʥʦʩʪʽ ʘʨʛʫʤʝʥʪʦʚʘʥʦ ʧʦʷʩʥʶʚʘʪʠ 

ʧʝʨʝʙʽʛ ʧʦʜʽʡ ʥʘ ʦʩʥʦʚʽ ʩʫʢʫʧʥʦʩʪʽ ʬʘʢʪʽʚ ʽ ʩʚʽʜʯʝʥʴ ʦʯʝʚʠʜʮʽʚ. ʈʝʘʣʽʟʘʮʽʷ ʮʽʻʾ ʤʝʪʠ ʜʦʩʷʛʘʻʪʴʩʷ 

ʰʣʷʭʦʤ ʧʦʻʜʥʘʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʬʨʘʛʤʝʥʪʘʤʠ ʫʩʥʠʭ ʽʥʪʝʨʚôʁ , ʷʢʽ ʤʽʩʪʷʪʴ ʨʽʟʥʽ ʦʮʽʥʢʠ 

ʧʦʜʽʡ ʪʘ ʚʽʜʦʙʨʘʞʘʶʪʴ ʙʘʛʘʪʦʤʘʥʽʪʥʽʩʪʴ ʣʶʜʩʴʢʦʛʦ ʜʦʩʚʽʜʫ ʚʽʡʥʠ. [8] 

ʇʽʜ ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʣʝʢʮʽʡʥʦʛʦ ʟʘʥʷʪʪʷ ʚʠʢʣʘʜʘʯ ʚʠʟʥʘʯʘʻ ʢʣʶʯʦʚʫ ʧʨʦʙʣʝʤʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʝʤʽ 

ʟʘʥʷʪʪʷ, ʪʘ ʜʦʙʠʨʘʻ ʫʩʥʦʽʩʪʦʨʠʯʥʽ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʜʠʩʢʫʩʽʡʥʽ ʘʙʦ ʩʫʧʝʨʝʯʣʠʚʽ ʘʩʧʝʢʪʠ. 

ɺʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʫʢʦʚʦʾ ʢʦʥʪʝʢʩʪʫʘʣʽʟʘʮʽʾ ʩʚʽʜʯʝʥʴ ʰʣʷʭʦʤ ʾʭ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʟ 

ʦʬʽʮʽʡʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʪʘ ʽʥʰʠʤʠ ʽʩʪʦʨʠʯʥʠʤʠ ʜʞʝʨʝʣʘʤʠ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʫʥʠʢʥʫʪʠ ʦʜʥʦʙʽʯʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʬʦʨʤʫʻ ʫ ʢʫʨʩʘʥʪʽʚ ʥʘʚʠʯʢʠ ʢʨʠʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ. 

ʋ ʧʨʦʮʝʩʽ ʧʨʦʚʝʜʝʥʥʷ ʣʝʢʮʽʾ ʧʨʦʙʣʝʤʥʝ ʧʠʪʘʥʥʷ ʚʠʩʪʫʧʘʻ ʮʝʥʪʨʘʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ ʥʘʚʯʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʦʙʦʨʦʥʠ ʄʘʨʽʫʧʦʣʷ ʤʦʞʝ ʙʫʪʠ ʧʦʩʪʘʚʣʝʥʝ ʧʠʪʘʥʥʷ ʱʦʜʦ 

ʬʘʢʪʦʨʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʩʪʽʡʢʽʩʪʴ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʽ ʮʠʚʽʣʴʥʦʛʦ ʥʘʩʝʣʝʥʥʷ ʚ ʫʤʦʚʘʭ ʪʨʠʚʘʣʦʛʦ 

ʦʪʦʯʝʥʥʷ ʪʘ ʜʝʬʽʮʠʪʫ ʨʝʩʫʨʩʽʚ. ɼʣʷ ʧʦʰʫʢʫ ʚʽʜʧʦʚʽʜʽ ʢʫʨʩʘʥʪʘʤ ʧʨʦʧʦʥʫʶʪʴʩʷ ʫʨʠʚʢʠ ʽʥʪʝʨʚôʁ  

ʚʽʡʩʴʢʦʚʠʭ ʽ ʮʠʚʽʣʴʥʠʭ ʦʩʽʙ, ʫ ʷʢʠʭ ʚʠʩʚʽʪʣʶʶʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʽ ʤʦʨʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 

ʣʶʜʝʡ, ʪʨʫʜʥʦʱʽ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʚʽʡʩʴʢʦʚʠʤʠ ʬʦʨʤʫʚʘʥʥʷʤʠ ʪʘ ʤʽʩʮʝʚʠʤ ʥʘʩʝʣʝʥʥʷʤ. 

ɸʥʘʣʽʟʫʶʯʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʚʽʜʯʝʥʥʷ, ʢʫʨʩʘʥʪʠ ʟʽʩʪʘʚʣʷʶʪʴ ʨʽʟʥʽ ʪʦʯʢʠ ʟʦʨʫ, ʚʠʟʥʘʯʘʶʪʴ 

ʯʠʥʥʠʢʠ, ʱʦ ʚʧʣʠʚʘʣʠ ʥʘ ʧʝʨʝʙʽʛ ʧʦʜʽʡ, ʪʘ ʬʦʨʤʫʣʶʶʪʴ ʚʣʘʩʥʽ ʚʠʩʥʦʚʢʠ. ʇʨʠ ʮʴʦʤʫ ʚʠʢʣʘʜʘʯ 

ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ ʥʘʫʢʦʚʦʛʦ ʤʦʜʝʨʘʪʦʨʘ: ʩʧʨʷʤʦʚʫʻ ʜʠʩʢʫʩʽʶ, ʫʪʦʯʥʶʻ ʽʩʪʦʨʠʯʥʠʡ ʢʦʥʪʝʢʩʪ, ʟʚʝʨʪʘʻ 

ʫʚʘʛʫ ʥʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʜʞʝʨʝʣ ʽ ʜʦʧʦʤʘʛʘʻ ʚʩʪʘʥʦʚʠʪʠ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʟʚô̫ ʟʢʠ ʤʽʞ ʦʢʨʝʤʠʤʠ 

ʬʘʢʪʘʤʠ ʪʘ ʷʚʠʱʘʤʠ. [6, 10] 

ɿʥʘʯʥʫ ʨʦʣʴ ʫ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʙʣʝʤʥʦʛʦ ʚʠʢʣʘʜʫ ʚʽʜʽʛʨʘʻ ʦʨʛʘʥʽʟʘʮʽʷ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʢʫʩʽʾ. 

ʆʙʛʦʚʦʨʝʥʥʷ ʫʩʥʠʭ ʩʚʽʜʯʝʥʴ ʜʦʟʚʦʣʷʻ ʢʫʨʩʘʥʪʘʤ ʥʝ ʣʠʰʝ ʦʮʽʥʶʚʘʪʠ ʽʩʪʦʨʠʯʥʽ ʧʦʜʽʾ, ʘ ʡ ʘʥʘʣʽʟʫʚʘʪʠ 

ʤʦʪʠʚʘʮʽʶ ʫʯʘʩʥʠʢʽʚ ʢʦʥʬʣʽʢʪʫ, ʤʦʨʘʣʴʥʽ ʜʠʣʝʤʠ ʪʘ ʥʘʩʣʽʜʢʠ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʴ. ʋ ʨʝʟʫʣʴʪʘʪʽ 

ʬʦʨʤʫʻʪʴʩʷ ʟʜʘʪʥʽʩʪʴ ʘʨʛʫʤʝʥʪʦʚʘʥʦ ʚʽʜʩʪʦʶʚʘʪʠ ʚʣʘʩʥʫ ʧʦʟʠʮʽʶ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʩʫʢʫʧʥʽʩʪʴ ʜʞʝʨʝʣ 

ʪʘ ʦʙô̒ ʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʾ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʙʣʝʤʥʦʛʦ ʚʠʢʣʘʜʫ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʤʘʪʝʨʽʘʣʘʤʠ ʫʩʥʦʾ ʽʩʪʦʨʽʾ 

ʨʦʩʽʡʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʦʾ ʚʽʡʥʠ ʟʘʙʝʟʧʝʯʫʻ ʘʢʪʠʚʥʝ ʟʘʣʫʯʝʥʥʷ ʢʫʨʩʘʥʪʽʚ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʩʧʨʠʷʻ 

ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ ʮʽʣʽʩʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʽ 
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ʪʘ ʦʧʝʨʘʪʠʚʥʽ ʘʩʧʝʢʪʠ ʩʫʯʘʩʥʦʛʦ ʚʦʻʥʥʦʛʦ ʢʦʥʬʣʽʢʪʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʝʢʮʽʡʥʠʭ 

ʟʘʥʷʪʴ ʽ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʛʣʠʙʰʦʛʦ ʦʩʤʠʩʣʝʥʥʷ ʽʩʪʦʨʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʚʽʡʥʠ.  

ʇʦʨʽʚʥʷʣʴʥʦ-ʫʟʘʛʘʣʴʥʶʶʯʠʡ ʤʝʪʦʜ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʘʪʝʨʽʘʣʽʚ ʫʩʥʦʾ ʽʩʪʦʨʽʾ ʫ ʣʝʢʮʽʡʥʦʤʫ ʢʫʨʩʽ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʟʽʩʪʘʚʣʝʥʥʷ ʨʽʟʥʠʭ ʜʞʝʨʝʣ 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʬʦʨʤʫʚʘʪʠ ʮʽʣʽʩʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʽʩʪʦʨʠʯʥʽ ʧʦʜʽʾ. ʁʦʛʦ ʩʫʪʥʽʩʪʴ ʧʦʣʷʛʘʻ ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʩʚʽʜʯʝʥʴ ʨʽʟʥʠʭ ʫʯʘʩʥʠʢʽʚ ʧʦʜʽʡ, ʘ ʪʘʢʦʞ ʩʧʽʚʩʪʘʚʣʝʥʥʽ ʫʩʥʦʽʩʪʦʨʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽʟ 

ʜʦʢʫʤʝʥʪʘʣʴʥʠʤʠ, ʩʪʘʪʠʩʪʠʯʥʠʤʠ, ʥʘʫʢʦʚʠʤʠ ʪʘ ʤʝʜʽʡʥʠʤʠ ʜʞʝʨʝʣʘʤʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʩʧʨʠʷʻ 

ʬʦʨʤʫʚʘʥʥʶ ʫ ʢʫʨʩʘʥʪʽʚ ʥʘʚʠʯʦʢ ʢʨʠʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ, ʚʠʷʚʣʝʥʥʷ ʩʫʧʝʨʝʯʥʦʩʪʝʡ ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ ʤʽʞ ʦʢʨʝʤʠʤʠ ʬʘʢʪʘʤʠ ʡ ʷʚʠʱʘʤʠ. [3] 

ʄʘʪʝʨʽʘʣʠ ʫʩʥʦʾ ʽʩʪʦʨʽʾ ʨʦʩʽʡʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʦʾ ʚʽʡʥʠ ʩʪʚʦʨʶʶʪʴ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʤʝʪʦʜʫ, ʦʩʢʽʣʴʢʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʜʦʩʚʽʜ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʫʯʘʩʥʠʢʽʚ ʢʦʥʬʣʽʢʪʫ: 

ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ, ʜʦʙʨʦʚʦʣʴʮʽʚ, ʤʝʜʠʢʽʚ, ʚʦʣʦʥʪʝʨʽʚ ʽ ʮʠʚʽʣʴʥʦʛʦ ʥʘʩʝʣʝʥʥʷ. ʂʦʞʥʘ ʛʨʫʧʘ 

ʩʧʨʠʡʤʘʻ ʧʦʜʽʾ ʢʨʽʟʴ ʧʨʠʟʤʫ ʚʣʘʩʥʦʛʦ ʜʦʩʚʽʜʫ, ʫʤʦʚ ʧʝʨʝʙʫʚʘʥʥʷ ʪʘ ʚʠʢʦʥʫʚʘʥʠʭ ʟʘʚʜʘʥʴ, ʱʦ 

ʦʙʫʤʦʚʣʶʻ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʦʮʽʥʢʘʭ ʽ ʪʨʘʢʪʫʚʘʥʥʽ ʦʜʥʠʭ ʽ ʪʠʭ ʩʘʤʠʭ ʧʦʜʽʡ. ʉʘʤʝ ʪʦʤʫ ʟʽʩʪʘʚʣʝʥʥʷ ʨʽʟʥʠʭ 

ʩʚʽʜʯʝʥʴ ʜʦʟʚʦʣʷʻ ʛʣʠʙʰʝ ʟʨʦʟʫʤʽʪʠ ʩʢʣʘʜʥʽʩʪʴ ʚʦʻʥʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʫʥʠʢʥʫʪʠ ʦʜʥʦʙʽʯʥʦʛʦ 

ʩʧʨʠʡʥʷʪʪʷ ʽʩʪʦʨʠʯʥʠʭ ʬʘʢʪʽʚ. [2, 5] 

ʄʝʪʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʨʽʚʥʷʣʴʥʦ-ʫʟʘʛʘʣʴʥʶʶʯʦʛʦ ʤʝʪʦʜʫ ʻ ʨʦʟʚʠʪʦʢ ʫ ʢʫʨʩʘʥʪʽʚ ʟʜʘʪʥʦʩʪʽ 

ʘʥʘʣʽʟʫʚʘʪʠ ʨʽʟʥʦʨʽʜʥʽ ʜʞʝʨʝʣʘ ʽʥʬʦʨʤʘʮʽʾ, ʚʠʟʥʘʯʘʪʠ ʩʧʽʣʴʥʽ ʪʘ ʚʽʜʤʽʥʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʧʠʩʫʚʘʥʠʭ 

ʧʦʜʽʡ, ʦʮʽʥʶʚʘʪʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʚʽʜʦʤʦʩʪʝʡ ʽ ʬʦʨʤʫʚʘʪʠ ʘʨʛʫʤʝʥʪʦʚʘʥʽ ʚʠʩʥʦʚʢʠ. 

ɺʘʞʣʠʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʧʽʜʭʦʜʫ ʻ ʬʦʨʤʫʚʘʥʥʷ ʤʫʣʴʪʠʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʙʘʯʝʥʥʷ 

ʽʩʪʦʨʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʛʣʷʜʘʪʠ ʧʦʜʽʾ ʥʝ ʣʠʰʝ ʟ ʧʦʟʠʮʽʾ ʦʢʨʝʤʦʛʦ ʫʯʘʩʥʠʢʘ, ʘ ʚ ʰʠʨʰʦʤʫ 

ʩʫʩʧʽʣʴʥʦʤʫ ʪʘ ʽʩʪʦʨʠʯʥʦʤʫ ʢʦʥʪʝʢʩʪʽ. 

ʇʽʜʛʦʪʦʚʢʘ ʣʝʢʮʽʡʥʦʛʦ ʟʘʥʷʪʪʷ ʧʝʨʝʜʙʘʯʘʻ ʜʦʙʽʨ ʢʦʤʧʣʝʢʩʫ ʜʞʝʨʝʣ, ʷʢʽ ʚʠʩʚʽʪʣʶʶʪʴ ʦʜʥʫ 

ʧʨʦʙʣʝʤʫ ʘʙʦ ʧʦʜʽʶ ʟ ʨʽʟʥʠʭ ʧʦʟʠʮʽʡ. ɼʦʮʽʣʴʥʠʤ ʻ ʧʦʻʜʥʘʥʥʷ ʽʥʪʝʨʚôʁ  ʫʯʘʩʥʠʢʽʚ ʙʦʡʦʚʠʭ ʜʽʡ ʽʟ 

ʦʬʽʮʽʡʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ, ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ ʦʨʛʘʥʽʚ ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ, 

ʞʫʨʥʘʣʽʩʪʩʴʢʠʤʠ ʨʝʧʦʨʪʘʞʘʤʠ ʪʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʦʩʪʝʞʠʪʠ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʩʧʨʠʡʥʷʪʪʷʤ ʧʦʜʽʡ ʽ ʾʭʥʽʤ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʫ ʧʫʙʣʽʯʥʦʤʫ 

ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽ. [4] 

ʋ ʧʨʦʮʝʩʽ ʣʝʢʮʽʾ ʚʠʢʣʘʜʘʯ ʧʨʦʧʦʥʫʻ ʢʫʨʩʘʥʪʘʤ ʜʣʷ ʘʥʘʣʽʟʫ ʫʩʥʽ ʩʚʽʜʯʝʥʥʷ ʨʽʟʥʠʭ ʫʯʘʩʥʠʢʽʚ 

ʚʽʡʥʠ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʦʜʥʫ ʡ ʪʫ ʩʘʤʫ ʧʦʜʽʶ ʘʙʦ ʷʚʠʱʝ. ʅʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʦʙʦʨʦʥʠ 

ʥʘʩʝʣʝʥʦʛʦ ʧʫʥʢʪʫ ʤʦʞʫʪʴ ʨʦʟʛʣʷʜʘʪʠʩʷ ʩʧʦʛʘʜʠ ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ ʱʦʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʦʙʦʨʦʥʠ, 

ʩʚʽʜʯʝʥʥʷ ʮʠʚʽʣʴʥʠʭ ʤʝʰʢʘʥʮʽʚ ʧʨʦ ʫʤʦʚʠ ʞʠʪʪʷ ʧʽʜ ʯʘʩ ʙʦʡʦʚʠʭ ʜʽʡ, ʘ ʪʘʢʦʞ ʧʦʚʽʜʦʤʣʝʥʥʷ 

ʦʬʽʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨ ʱʦʜʦ ʦʧʝʨʘʪʠʚʥʦʾ ʦʙʩʪʘʥʦʚʢʠ. ʇʦʨʽʚʥʷʥʥʷ ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʷʢ 

ʩʧʽʣʴʥʽ ʝʣʝʤʝʥʪʠ ʦʧʠʩʫ ʧʦʜʽʡ, ʪʘʢ ʽ ʚʽʜʤʽʥʥʦʩʪʽ, ʦʙʫʤʦʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʦʩʦʙʠʩʪʦʛʦ ʜʦʩʚʽʜʫ ʪʘ 

ʫʤʦʚʘʤʠ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. [7] 

ʆʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʫʩʥʠʭ ʩʚʽʜʯʝʥʴ ʽʟ ʤʝʜʽʡʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʪʘ 

ʦʬʽʮʽʡʥʠʤʠ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ. ɸʥʘʣʽʟ ʪʘʢʠʭ ʜʞʝʨʝʣ ʜʦʟʚʦʣʷʻ ʧʨʦʩʪʝʞʠʪʠ, ʷʢ ʦʜʥʘ ʡ ʪʘ ʩʘʤʘ ʧʦʜʽʷ ʤʦʞʝ 

ʽʥʪʝʨʧʨʝʪʫʚʘʪʠʩʷ ʧʦ-ʨʽʟʥʦʤʫ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʣʽʪʠʯʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ ʯʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʯʠʥʥʠʢʽʚ. ʋ 

ʨʝʟʫʣʴʪʘʪʽ ʢʫʨʩʘʥʪʠ ʦʪʨʠʤʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʶʚʘʪʠ ʩʪʫʧʽʥʴ ʦʙô̒ ʢʪʠʚʥʦʩʪʽ ʜʞʝʨʝʣ, ʚʠʟʥʘʯʘʪʠ 

ʤʦʞʣʠʚʽ ʧʨʠʯʠʥʠ ʨʦʟʙʽʞʥʦʩʪʝʡ ʪʘ ʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ. 

ɺʠʢʣʘʜʘʯ ʫ ʤʝʞʘʭ ʧʦʨʽʚʥʷʣʴʥʦ-ʫʟʘʛʘʣʴʥʶʶʯʦʛʦ ʤʝʪʦʜʫ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ ʢʦʦʨʜʠʥʘʪʦʨʘ 

ʘʥʘʣʽʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɺʽʥ ʩʧʨʷʤʦʚʫʻ ʫʚʘʛʫ ʢʫʨʩʘʥʪʽʚ ʥʘ ʢʣʶʯʦʚʽ ʘʩʧʝʢʪʠ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʨʦʙʣʝʤʠ, 

ʜʦʧʦʤʘʛʘʻ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʟʚô̫ ʟʢʠ, ʧʦʷʩʥʶʻ ʚʧʣʠʚ ʩʦʮʽʘʣʴʥʠʭ, ʧʦʣʽʪʠʯʥʠʭ ʽ 

ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʨʽʟʥʠʭ ʦʮʽʥʦʢ ʧʦʜʽʡ. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʠʷʚʣʝʥʥʶ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʷʢʽ ʧʦʚʪʦʨʶʶʪʴʩʷ ʫ ʩʚʽʜʯʝʥʥʷʭ ʨʽʟʥʠʭ ʨʝʩʧʦʥʜʝʥʪʽʚ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʚʦʥʠ ʜʦʟʚʦʣʷʶʪʴ 

ʧʝʨʝʡʪʠ ʚʽʜ ʘʥʘʣʽʟʫ ʦʢʨʝʤʠʭ ʬʘʢʪʽʚ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʫʟʘʛʘʣʴʥʝʥʠʭ ʚʠʩʥʦʚʢʽʚ. [8] 

ɺʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʤʝʪʦʜʫ ʻ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʽʩʣʷ ʘʥʘʣʽʟʫ ʜʞʝʨʝʣ 

ʢʫʨʩʘʥʪʠ ʚʠʟʥʘʯʘʶʪʴ ʩʧʽʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʜʽʡ, ʚʠʜʽʣʷʶʪʴ ʢʣʶʯʦʚʽ ʪʝʥʜʝʥʮʽʾ ʪʘ ʬʦʨʤʫʣʶʶʪʴ 

ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʝʨʝʙʽʛʫ ʙʦʡʦʚʠʭ ʜʽʡ, ʤʦʨʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʫʯʘʩʥʠʢʽʚ 

ʢʦʥʬʣʽʢʪʫ, ʚʧʣʠʚʫ ʚʦʻʥʥʠʭ ʜʽʡ ʥʘ ʮʠʚʽʣʴʥʝ ʥʘʩʝʣʝʥʥʷ ʪʘ ʽʥʰʠʭ ʘʩʧʝʢʪʽʚ ʚʽʡʥʠ. ʊʘʢʘ ʜʽʷʣʴʥʽʩʪʴ ʩʧʨʠʷʻ 

ʨʦʟʚʠʪʢʫ ʥʘʚʠʯʦʢ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʬʦʨʤʫʚʘʥʥʶ ʥʘʫʢʦʚʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʘʥʘʣʽʟʫ ʽʩʪʦʨʠʯʥʠʭ 

ʜʞʝʨʝʣ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʨʽʚʥʷʣʴʥʦ-ʫʟʘʛʘʣʴʥʶʶʯʠʡ ʤʝʪʦʜ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʤʘʪʝʨʽʘʣʘʤʠ ʫʩʥʦʾ ʽʩʪʦʨʽʾ 

ʨʦʩʽʡʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʦʾ ʚʽʡʥʠ ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ ʫ ʢʫʨʩʘʥʪʽʚ ʥʘʚʠʯʦʢ ʢʨʠʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʞʝʨʝʣ, 

ʨʦʟʚʠʪʢʫ ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʟʜʘʪʥʦʩʪʽ ʜʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʩʤʠʩʣʝʥʥʷ ʽʩʪʦʨʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʁʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʨʠʷʻ ʚʠʨʦʙʣʝʥʥʶ ʤʫʣʴʪʠʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʙʘʯʝʥʥʷ ʧʦʜʽʡ, ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ ʟʘʩʚʦʻʥʥʷ 
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ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ, ʟʜʘʪʥʠʭ ʦʙô̒ ʢʪʠʚʥʦ 

ʦʮʽʥʶʚʘʪʠ ʩʢʣʘʜʥʽ ʩʫʩʧʽʣʴʥʦ-ʧʦʣʽʪʠʯʥʽ ʡ ʚʦʻʥʥʽ ʷʚʠʱʘ. [9] 

ʋ ʣʝʢʮʽʡʥʦʤʫ ʢʫʨʩʽ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʤʝʪʦʜ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʫʩʥʦʾ ʽʩʪʦʨʽʾ ʷʢ 

ʜʞʝʨʝʣʴʥʦʾ ʙʘʟʠ ʜʣʷ ʘʥʘʣʽʟʫ ʧʦʜʽʡ ʨʦʩʽʡʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʦʾ ʚʽʡʥʠ. ʁʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʨʷʤʦʚʘʥʝ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʫ ʢʫʨʩʘʥʪʽʚ ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʟ ʧʝʨʚʠʥʥʠʤʠ ʜʞʝʨʝʣʘʤʠ, ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ 

ʟʜʘʪʥʦʩʪʽ ʨʦʙʠʪʠ ʘʨʛʫʤʝʥʪʦʚʘʥʽ ʚʠʩʥʦʚʢʠ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. ɺʠʢʣʘʜʘʯ ʜʝʤʦʥʩʪʨʫʻ 

ʪʝʤʘʪʠʯʥʽ ʙʣʦʢʠ ʽʥʪʝʨʚôʁ  ʚʽʡʩʴʢʦʚʦʩʣʫʞʙʦʚʮʽʚ, ʜʦʙʨʦʚʦʣʴʮʽʚ, ʤʝʜʠʢʽʚ ʽ ʮʠʚʽʣʴʥʠʭ ʦʩʽʙ, ʧʦʢʘʟʫʶʯʠ 

ʧʨʦʮʝʩ ʚʠʦʢʨʝʤʣʝʥʥʷ ʢʣʶʯʦʚʠʭ ʬʘʢʪʽʚ, ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ 

ʫʟʘʛʘʣʴʥʝʥʴ. 

ʄʝʪʦʜʠʢʘ ʧʨʦʚʝʜʝʥʥʷ ʣʝʢʮʽʡʥʦʛʦ ʟʘʥʷʪʪʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʤʝʪʦʜʫ 

ʄʝʪʦʶ ʟʘʥʷʪʪʷ ʻ ʦʟʥʘʡʦʤʣʝʥʥʷ ʢʫʨʩʘʥʪʽʚ ʟ ʦʩʥʦʚʥʠʤʠ ʧʨʠʡʦʤʘʤʠ ʘʥʘʣʽʟʫ ʫʩʥʦʽʩʪʦʨʠʯʥʠʭ 

ʜʞʝʨʝʣ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʴ ʦʮʽʥʶʚʘʪʠ ʾʭʥʶ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʽ ʜʦʩʪʦʚʽʨʥʽʩʪʴ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʤʝʪʦʜʫ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʤʝʭʘʥʽʟʤʠ ʧʝʨʝʭʦʜʫ ʚʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʩʚʽʜʯʝʥʴ ʜʦ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʚʠʩʥʦʚʢʽʚ ʱʦʜʦ ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʪʘ ʦʧʝʨʘʪʠʚʥʠʭ ʘʩʧʝʢʪʽʚ 

ʚʽʡʥʠ. 

ɺʩʪʫʧʥʘ ʯʘʩʪʠʥʘ. ʅʘ ʧʦʯʘʪʢʫ ʟʘʥʷʪʪʷ ʚʠʢʣʘʜʘʯ ʚʠʟʥʘʯʘʻ ʪʝʤʫ, ʤʝʪʫ ʪʘ ʟʘʚʜʘʥʥʷ ʣʝʢʮʽʾ, 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʦʩʦʙʣʠʚʦʩʪʽ ʫʩʥʦʾ ʽʩʪʦʨʽʾ ʷʢ ʽʩʪʦʨʠʯʥʦʛʦ ʜʞʝʨʝʣʘ ʪʘ ʟʚʝʨʪʘʻ ʫʚʘʛʫ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʢʨʠʪʠʯʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʩʚʽʜʯʝʥʴ ʦʯʝʚʠʜʮʽʚ. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʦʩʥʦʚʥʽ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ʜʦʩʪʦʚʽʨʥʦʩʪʽ 

ʽʥʪʝʨʚôʁ  ʪʘ ʤʦʞʣʠʚʽ ʯʠʥʥʠʢʠ ʩʫʙô̒ ʢʪʠʚʥʦʩʪʽ ʩʧʦʛʘʜʽʚ. [6] 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʋ ʭʦʜʽ ʣʝʢʮʽʾ ʢʫʨʩʘʥʪʘʤ ʜʝʤʦʥʩʪʨʫʶʪʴʩʷ ʪʝʤʘʪʠʯʥʽ ʙʣʦʢʠ ʽʥʪʝʨʚôʁ  

ʫʯʘʩʥʠʢʽʚ ʨʦʩʽʡʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʦʾ ʚʽʡʥʠ. ʅʘ ʾʭ ʦʩʥʦʚʽ ʚʠʢʣʘʜʘʯ ʧʦʩʣʽʜʦʚʥʦ ʧʦʢʘʟʫʻ ʘʣʛʦʨʠʪʤ 

ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʘʥʘʣʽʟʫ: ʚʠʦʢʨʝʤʣʝʥʥʷ ʢʣʶʯʦʚʠʭ ʬʘʢʪʽʚ, ʛʨʫʧʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʪʝʤʘʪʠʯʥʠʤʠ 

ʦʟʥʘʢʘʤʠ, ʚʠʷʚʣʝʥʥʷ ʧʦʚʪʦʨʶʚʘʥʠʭ ʩʶʞʝʪʽʚ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʟ ʽʥʰʠʤʠ ʜʞʝʨʝʣʘʤʠ. 

ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʩʪʘʥʦʚʣʝʥʥʶ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚô̫ ʟʢʽʚ ʤʽʞ ʧʦʜʽʷʤʠ ʪʘ ʫʤʦʚʘʤʠ, ʫ 

ʷʢʠʭ ʚʦʥʠ ʚʽʜʙʫʚʘʣʠʩʷ. 

ɼʣʷ ʥʘʦʯʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ, ʱʦ ʤʽʩʪʠʪʴ 

ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʜʦʩʣʽʜʞʫʚʘʥʫ ʧʦʜʽʶ, ʩʚʽʜʯʝʥʥʷ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʨʝʩʧʦʥʜʝʥʪʽʚ, ʚʠʷʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, 

ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʛʽʧʦʪʝʟʠ ʪʘ ʧʽʜʩʫʤʢʦʚʽ ʚʠʩʥʦʚʢʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʧʨʦʮʝʩ 

ʥʘʫʢʦʚʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʫʩʥʦʽʩʪʦʨʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʩʧʨʠʷʻ ʟʘʩʚʦʻʥʥʶ ʤʝʪʦʜʠʢʠ ʨʦʙʦʪʠ ʟ ʧʝʨʚʠʥʥʠʤʠ 

ʜʞʝʨʝʣʘʤʠ. [5] 
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ʊʘʙʣʠʮʷ 1.  

ʊʝʤʘ/ʇʦʜʽʷ 
ʉʚʽʜʯʝʥʥʷ 

ʚʽʡʩʴʢʦʚʦʛʦ 

ʉʚʽʜʯʝʥʥʷ 

ʮʠʚʽʣʴʥʦʛʦ 

ʇʦʚʪʦʨʶʚʘʥʽ 

ʬʘʢʪʠ/ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ɻʽʧʦʪʝʟʠ/ 

ʘʥʘʣʽʟ 
ɺʠʩʥʦʚʢʠ 

ɽʚʘʢʫʘʮʽʷ 

ʤʽʩʪʘ ʧʽʜ 

ʦʙʩʪʨʽʣʘʤʠ 

"ʄʠ 

ʦʨʛʘʥʽʟʦʚʫʚʘʣʠ 

ʢʦʣʦʥʠ ʪʝʭʥʽʢʠ 

ʽ ʣʶʜʝʡ, ʱʦʙ 

ʚʠʚʝʟʪʠ 

ʥʘʩʝʣʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦ 

ʰʚʠʜʢʦ" 

"ɹʘʛʘʪʦ 

ʣʶʜʝʡ ʥʝ 

ʚʽʨʠʣʠ ʚ 

ʙʝʟʧʝʢʫ, 

ʧʘʥʽʢʫʚʘʣʠ, 

ʜʝʷʢʽ 

ʟʘʣʠʰʘʣʠʩʷ 

ʚʜʦʤʘ" 

ʉʪʨʝʩ, ʧʘʥʽʢʘ, 

ʚʽʜʤʽʥʥʝ 

ʩʧʨʠʡʥʷʪʪʷ 

ʨʠʟʠʢʫ 

ʈʽʟʥʠʮʷ ʚ 

ʦʮʽʥʮʽ ʧʦʜʽʡ 

ʯʝʨʝʟ ʨʽʚʝʥʴ 

ʧʽʜʛʦʪʦʚʢʠ ʽ 

ʜʦʩʪʫʧ ʜʦ 

ʽʥʬʦʨʤʘʮʽʾ 

ɼʣʷ 

ʝʬʝʢʪʠʚʥʦʾ 

ʝʚʘʢʫʘʮʽʾ 

ʥʝʦʙʭʽʜʥʘ 

ʯʽʪʢʘ 

ʢʦʤʫʥʽʢʘʮʽʷ ʽ 

ʧʩʠʭʦʣʦʛʽʯʥʘ 

ʧʽʜʪʨʠʤʢʘ 

ʆʨʛʘʥʽʟʘʮʽʷ 

ʤʝʜʠʯʥʦʾ 

ʜʦʧʦʤʦʛʠ 

"ʄʠ 

ʩʪʚʦʨʶʚʘʣʠ 

ʧʦʣʴʦʚʽ 

ʛʦʩʧʽʪʘʣʽ ʽ 

ʨʦʟʧʦʜʽʣʷʣʠ 

ʤʝʜʠʢʽʚ ʧʦ 

ʜʽʣʷʥʢʘʭ 

ʬʨʦʥʪʫ" 

"ʃʽʢʘʨʽ 

ʧʨʠʭʦʜʠʣʠ 

ʨʽʜʢʦ, 

ʜʦʧʦʤʦʛʠ 

ʙʨʘʢʫʚʘʣʦ, 

ʙʘʛʘʪʦ 

ʭʚʦʨʠʭ 

ʟʘʣʠʰʘʣʠʩʷ 

ʙʝʟ ʫʚʘʛʠ" 

ʅʝʩʪʘʯʘ 

ʨʝʩʫʨʩʽʚ, ʨʽʟʥʝ 

ʩʧʨʠʡʥʷʪʪʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʇʝʨʮʝʧʪʠʚʥʠʡ 

ʝʬʝʢʪ: 

ʚʽʡʩʴʢʦʚʽ 

ʦʮʽʥʶʶʪʴ 

ʦʨʛʘʥʽʟʘʮʽʶ ʷʢ 

ʜʦʩʪʘʪʥʶ, 

ʮʠʚʽʣʴʥʽ ï ʷʢ 

ʥʝʜʦʩʪʘʪʥʶ 

ʇʣʘʥʫʚʘʥʥʷ 

ʤʝʜʠʯʥʦʾ 

ʣʦʛʽʩʪʠʢʠ ʤʘʻ 

ʚʨʘʭʦʚʫʚʘʪʠ 

ʦʯʽʢʫʚʘʥʥʷ 

ʮʠʚʽʣʴʥʦʛʦ 

ʥʘʩʝʣʝʥʥʷ 

ʄʦʪʠʚʘʮʽʷ 

ʜʦʙʨʦʚʦʣʴʮʽʚ 

"ɹʘʛʘʪʦ ʟ ʥʘʩ 

ʡʰʣʠ ʟʘʭʠʱʘʪʠ 

ʨʽʜʥʫ ʟʝʤʣʶ, 

ʧʽʜʪʨʠʤʫʶʯʠ 

ʙʦʡʦʚʠʭ 

ʧʦʙʨʘʪʠʤʽʚ" 

"ʅʝ 

ʨʦʟʫʤʽʣʠ, 

ʯʦʤʫ 

ʜʦʙʨʦʚʦʣʴʮʽ 

ʡʜʫʪʴ ʥʘ 

ʬʨʦʥʪ" 

ʉʦʮʽʘʣʴʥʽ ʪʘ 

ʤʦʨʘʣʴʥʽ 

ʤʦʪʠʚʠ, ʨʽʟʥʝ 

ʩʧʨʠʡʥʷʪʪʷ 

ʨʠʟʠʢʫ 

ɺʧʣʠʚ 

ʩʦʮʽʘʣʴʥʠʭ 

ʮ̔ ʥʥʦʩʪʝʡ ʪʘ 

ʛʨʫʧʦʚʦʾ 

ʽʜʝʥʪʠʯʥʦʩʪʽ ʥʘ 

ʧʦʚʝʜʽʥʢʫ 

ʄʦʪʠʚʘʮʽʷ 

ʜʦʙʨʦʚʦʣʴʮʽʚ 

ʬʦʨʤʫʻʪʴʩʷ 

ʯʝʨʝʟ 

ʧʦʻʜʥʘʥʥʷ 

ʧʘʪʨʽʦʪʠʟʤʫ 

ʪʘ ʩʦʮʽʘʣʴʥʦʾ 

ʧʽʜʪʨʠʤʢʠ 

 

ʇʽʜʩʫʤʢʦʚʘ ʯʘʩʪʠʥʘ. ʅʘ ʟʘʚʝʨʰʘʣʴʥʦʤʫ ʝʪʘʧʽ ʚʠʢʣʘʜʘʯ ʫʟʘʛʘʣʴʥʶʻ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ 

ʘʥʘʣʽʟʫ, ʘʢʮʝʥʪʫʻ ʫʚʘʛʫ ʥʘ ʚʠʷʚʣʝʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʭ ʪʘ ʦʮʽʥʶʻ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʩʥʠʭ 

ʩʚʽʜʯʝʥʴ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʚʦʻʥʥʠʭ ʢʦʥʬʣʽʢʪʽʚ. ʇʽʜʢʨʝʩʣʶʻʪʴʩʷ ʟʥʘʯʝʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ 

ʧʽʜʭʦʜʫ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʢʨʠʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʞʝʨʝʣ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ 

ʚʠʨʦʙʣʝʥʥʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʚʠʩʥʦʚʢʽʚ ʫ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʢʫʨʩʘʥʪʽʚ. 

ɺʠʩʥʦʚʢʠ. ʄʘʪʝʨʽʘʣʠ ʫʩʥʦʾ ʽʩʪʦʨʽʾ ʨʦʩʽʡʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʦʾ ʚʽʡʥʠ ʻ ʚʘʞʣʠʚʠʤ ʨʝʩʫʨʩʦʤ ʜʣʷ 

ʥʘʚʯʘʥʥʷ ʢʫʨʩʘʥʪʽʚ, ʦʩʢʽʣʴʢʠ ʜʦʟʚʦʣʷʶʪʴ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʨʝʘʣʴʥʠʤ ʜʦʩʚʽʜʦʤ ʫʯʘʩʥʠʢʽʚ ʧʦʜʽʡ, ʦʮʽʥʠʪʠ 

ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʽ ʡ ʦʧʝʨʘʪʠʚʥʽ ʘʩʧʝʢʪʠ ʢʦʥʬʣʽʢʪʫ ʪʘ ʟʨʦʟʫʤʽʪʠ ʫʤʦʚʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ 

ʩʢʣʘʜʥʠʭ ʦʙʩʪʘʚʠʥʘʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʫʩʥʠʭ ʩʚʽʜʯʝʥʴ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʥʘʫʢʦʚʠʤ ʚʠʢʣʘʜʦʤ ʽ ʨʽʟʥʦʨʽʜʥʠʤʠ 

ʜʞʝʨʝʣʘʤʠ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʽ ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʬʦʨʤʫʚʘʥʥʶ ʥʘʚʠʯʦʢ 

ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ, ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʤʫʣʴʪʠʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʽʩʪʦʨʠʯʥʠʭ 

ʧʨʦʮʝʩʽʚ. ɼʝʤʦʥʩʪʨʘʮʽʷ ʘʫʜʽʦ- ʪʘ ʚʽʜʝʦʤʘʪʝʨʽʘʣʽʚ, ʨʦʙʦʪʘ ʟ ʪʨʘʥʩʢʨʠʧʪʘʤʠ ʪʘ ʮʠʪʘʪʘʤʠ ʦʞʠʚʣʶʻ 

ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʧʽʜʚʠʱʫʻ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʢʫʨʩʘʥʪʽʚ ʽ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʦʩʝʨʝʜʥʻ ʩʧʨʠʡʥʷʪʪʷ 

ʝʤʦʮʽʡʥʦʛʦ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʜʦʩʚʽʜʫ ʦʯʝʚʠʜʮʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʦʷʩʥʶʚʘʣʴʥʦ-ʽʣʶʩʪʨʘʪʠʚʥʦʛʦ, 

ʧʨʦʙʣʝʤʥʦʛʦ, ʧʦʨʽʚʥʷʣʴʥʦ-ʫʟʘʛʘʣʴʥʶʶʯʦʛʦ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʤʝʪʦʜʽʚ ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ 

ʜʦ ʦʧʘʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʬʦʨʤʫʻ ʫʤʽʥʥʷ ʢʨʠʪʠʯʥʦ ʦʮʽʥʶʚʘʪʠ ʜʞʝʨʝʣʘ, ʨʦʙʠʪʠ ʘʨʛʫʤʝʥʪʦʚʘʥʽ 

ʚʠʩʥʦʚʢʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʟʥʘʥʥʷ ʚ ʥʘʚʯʘʣʴʥʽʡ ʽ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʢʫʨʩʘʥʪ ʦʪʨʠʤʫʻ ʮʽʣʽʩʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʝʨʝʙʽʛ ʙʦʡʦʚʠʭ ʜʽʡ, ʩʦʮʽʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʫʯʘʩʥʠʢʽʚ ʪʘ ʚʟʘʻʤʦʜʽʶ ʨʽʟʥʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʝʨʝʙʽʛ ʩʫʯʘʩʥʠʭ ʚʦʻʥʥʠʭ ʢʦʥʬʣʽʢʪʽʚ, ʱʦ 

ʨʦʙʠʪʴ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʽ ʧʨʦʬʝʩʽʡʥʦ ʟʥʘʯʫʱʠʤ. 
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ʋɼʂ 37.01 

 

ʆʣʝʢʩʶʢ ʅʘʪʘʣʽʷ ʉʪʝʧʘʥʽʚʥʘ 

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ  

ɻʫʢʘʣʶʢ ɸʥʜʨʽʡ ɯʛʦʨʦʚʠʯ 

ʘʩʧʽʨʘʥʪ  

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ 

ʤ. ʊʝʨʥʦʧʽʣʴ, ʋʢʨʘʾʥʘ 

 

ʈʆʃʔ ʉʆʎɯɸʃʔʅʆɰ ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ʋ ʇʈʆʌɽʉɯʁʅʆʄʋ ʉʊɸʅʆɺʃɽʅʅɯ 

ʄɸʁɹʋʊʅɯʍ ɺʀʂʃɸɼɸʏɯɺ ɿɸʂʃɸɼɯɺ ʇʈʆʌɽʉɯʁʅʆɰ ʆʉɺɯʊʀ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʝ ʧʦʥʷʪʪʷ çʧʨʦʬʝʩʽʡʥʝ ʩʪʘʥʦʚʣʝʥʥʷè, ʝʪʘʧʠ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʫʤʦʚʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʟʥʘʯʝʥʦʛʦ ʧʨʦʮʝʩʫ. ɸʚʪʦʨʠ ʦʙˇʨʫʥʪʦʚʫʶʪʴ 

ʚʧʣʠʚ ʩʦʮʽʘʣʴʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʥʘ ʧʨʦʬʝʩʽʡʥʝ ʩʪʘʥʦʚʣʝʥʥʷ ʤʘʡʙʫʪʥʽʭ ʚʠʢʣʘʜʘʯʽʚ ʟʘʢʣʘʜʽʚ 

ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ. ɿʘʟʥʘʯʝʥʦ, ʱʦ ʩʦʮʽʘʣʴʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʻ ʦʩʥʦʚʦʶ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʪʘʥʦʚʣʝʥʥʷ 

ʤʘʡʙʫʪʥʽʭ ʚʠʢʣʘʜʘʯʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ, ʚʠʟʥʘʯʘʶʯʠ ʾʭʥʶ ʟʜʘʪʥʽʩʪʴ ʜʦ ʝʬʝʢʪʠʚʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ, 

ʫʧʨʘʚʣʽʥʥʷ ʤʽʞʦʩʦʙʠʩʪʽʩʥʠʤʠ ʢʦʥʬʣʽʢʪʘʤʠ ʪʘ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ. ɺʦʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʚʧʣʠʚʘʻ ʥʘ ʝʤʦʮʽʡʥʠʡ ʽʥʪʝʣʝʢʪ ʽ ʜʦʧʦʤʘʛʘʻ ʬʘʭʽʚʮʷʤ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʜʠʥʘʤʽʯʥʦʛʦ ʩʦʮʽʦʢʫʣʴʪʫʨʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʦʬʝʩʽʡʥʝ ʩʪʘʥʦʚʣʝʥʥʷ, ʤʘʡʙʫʪʥʽ ʚʠʢʣʘʜʘʯʽ, ʟʘʢʣʘʜʠ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ, 

ʩʦʮʽʘʣʴʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʥʘʚʯʘʥʥʷ, ʬʦʨʤʫʚʘʥʥʷ. 

 

 ʇʨʦʬʝʩʽʡʥʝ ʩʪʘʥʦʚʣʝʥʥʷ ï ʮʝ ʪʨʠʚʘʣʠʡ ʧʨʦʮʝʩ ʨʦʟʚʠʪʢʫ ʣʶʜʠʥʠ ʷʢ ʩʫʙô̒ ʢʪʘ ʧʨʘʮʽ, ʷʢʠʡ 

ʚʢʣʶʯʘʻ ʩʚʽʜʦʤʠʡ ʚʠʙʽʨ ʧʨʦʬʝʩʽʾ, ʟʜʦʙʫʪʪʷ ʬʘʭʦʚʦʾ ʦʩʚʽʪʠ, ʘʜʘʧʪʘʮʽʶ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ, ʦʚʦʣʦʜʽʥʥʷ 

ʤʘʡʩʪʝʨʥʽʩʪʶ ʪʘ ʧʦʜʘʣʴʰʠʡ ʦʩʦʙʠʩʪʽʩʥʦ-ʧʨʦʬʝʩʽʡʥʠʡ ʨʦʟʚʠʪʦʢ [2, ʩ. 65]. ʇʨʦʮʝʩ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʦʩʦʙʠʩʪʦʩʪʽ ʚ ʧʨʦʬʝʩʽʦʥʘʣʘ ʦʪʨʠʤʘʚ ʫ ʧʩʠʭʦʣʦʛʽʾ ʥʘʟʚʫ ʧʨʦʬʝʩʽʦʥʘʣʽʟʘʮʽʾ [3]. ʇʨʦʬʝʩʽʡʥʝ 

ʩʪʘʥʦʚʣʝʥʥʷ ʤʘʡʙʫʪʥʽʭ ʚʠʢʣʘʜʘʯʽʚ ʟʘʢʣʘʜʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ï ʮʝ ʥʝʧʝʨʝʨʚʥʠʡ ʧʨʦʮʝʩ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʬʦʨʤʫʚʘʥʥʷ ʧʝʜʘʛʦʛʽʯʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ, ʨʦʟʚʠʪʢʫ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʪʘ 

ʧʨʦʬʝʩʽʡʥʦʾ ʩʚʽʜʦʤʦʩʪʽ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʷʢʽʩʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ [4, ʩ. 39-40]. 

ʇʨʦʬʝʩʽʡʥʝ ʩʪʘʥʦʚʣʝʥʥʷ ʤʘʡʙʫʪʥʽʭ ʚʠʢʣʘʜʘʯʽʚ ʟʘʢʣʘʜʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ʚʠʤʘʛʘʻ ʨʦʟʚʠʥʝʥʦʾ 

ʩʦʮʽʘʣʴʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟ ʢʽʣʴʢʦʭ ʢʣʶʯʦʚʠʭ ʧʨʠʯʠʥ: 

Å ʩʦʮʽʘʣʴʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʜʦʧʦʤʘʛʘʻ ʥʘʣʘʛʦʜʠʪʠ ʝʬʝʢʪʠʚʥʝ ʧʝʜʘʛʦʛʽʯʥʝ ʧʘʨʪʥʝʨʩʪʚʦ ʪʘ 

ʢʦʤʫʥʽʢʘʮʽʶ ʷʢ ʟʽ ʩʪʝʡʢʭʦʣʜʝʨʘʤʠ, ʨʦʙʦʪʦʜʘʚʮʷʤʠ, ʤʘʡʩʪʨʘʤʠ ʚʠʨʦʙʥʠʯʦʛʦ ʥʘʚʯʘʥʥʷ, ʙʘʪʴʢʘʤʠ ʡ 

ʘʜʤʽʥʽʩʪʨʘʮʽʻʶ ʟʘʢʣʘʜʫ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ, ʘ ʪʘʢʦʞ ʫʧʨʘʚʣʷʪʠ ʛʨʫʧʦʚʦʶ ʜʠʥʘʤʽʢʦʶ ï ʤʦʙʽʣʴʥʦ 

ʟʤʽʥʶʚʘʪʠ ʧʦʚʝʜʽʥʢʫ ʟʘʣʝʞʥʦ ʚʽʜ ʩʠʪʫʘʮʽʾ, ʫʥʠʢʘʪʠ ʢʦʥʬʣʽʢʪʽʚ, ʝʬʝʢʪʠʚʥʦ ʢʝʨʫʚʘʪʠ ʢʦʣʝʢʪʠʚʦʤ 

ʟʜʦʙʫʚʘʯʽʚ; 

2) ʩʦʮʽʘʣʴʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʜʦʟʚʦʣʷʻ ʚʠʢʣʘʜʘʯʫ ʙʫʪʠ ʧʨʠʢʣʘʜʦʤ ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʱʦ 

ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʚʨʘʟʣʠʚʠʤ ʢʘʪʝʛʦʨʽʷʤ ʪʘ ʚ ʫʤʦʚʘʭ ʽʥʢʣʶʟʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʘ ʪʘʢʦʞ ʜʦʧʦʤʘʛʘʻ 

ʟʜʦʙʫʚʘʯʘʤ ʣʝʛʰʝ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʤʘʡʙʫʪʥʴʦʛʦ ʨʠʥʢʫ ʧʨʘʮʽ ʪʘ ʬʦʨʤʫʚʘʪʠ ʚʣʘʩʥʫ ʩʦʮʽʘʣʴʥʫ 

ʽʜʝʥʪʠʯʥʽʩʪʴ;  

3) ʦʩʢʽʣʴʢʠ ʩʬʝʨʘ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʰʚʠʜʢʠʤʠ ʟʤʽʥʘʤʠ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʚʠʤʦʛ 

ʨʦʙʦʪʦʜʘʚʮʽʚ, ʩʘʤʝ ʩʦʮʽʘʣʴʥʦ ʢʦʤʧʝʪʝʥʪʥʠʡ ʚʠʢʣʘʜʘʯ ʢʨʘʱʝ ʩʧʨʘʚʣʷʻʪʴʩʷ ʟ ʝʤʦʮʽʡʥʠʤ ʥʘʧʨʫʞʝʥʥʷʤ, 

ʛʥʫʯʢʽʰʝ ʨʝʘʛʫʻ ʥʘ ʢʨʠʟʦʚʽ ʩʠʪʫʘʮʽʾ, ʜʝʤʦʥʩʪʨʫʻ ʩʪʨʝʩʦʩʪʽʡʢʽʩʪʴ ʪʘ ʟʘʭʠʱʝʥʽʩʪʴ ʚʽʜ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʚʠʛʦʨʘʥʥʷ [1, ʩ. 26; 3].  

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʬʦʨʤʦʚʘʥʘ ʩʦʮʽʘʣʴʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻ ʤʘʡʙʫʪʥʴʦʛʦ ʚʠʢʣʘʜʘʯʘ 

ʟʘʢʣʘʜʫ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ, ʷʢ ʚʽʜʢʨʠʪʫ ʜʦ ʩʫʩʧʽʣʴʩʪʚʘ ʦʩʦʙʠʩʪʽʩʪʴ, ʱʦ ʚʦʣʦʜʽʻ ʥʘʚʠʯʢʘʤʠ ʩʦʮʽʘʣʴʥʦʾ 

ʧʦʚʝʜʽʥʢʠ, ʛʦʪʦʚʥʽʩʪʶ ʜʦ ʩʧʨʠʡʤʘʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʙʘʞʘʥʥʷʤ ʧʽʟʥʘʪʠ ʦʪʦʯʫʶʯʠʡ ʩʚʽʪ ʪʘ . 

ʉʦʮʽʘʣʴʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʟʘʙʝʟʧʝʯʫʻ ʛʦʪʦʚʥʽʩʪʴ ʤʘʡʙʫʪʥʴʦʛʦ ʚʠʢʣʘʜʘʯʘ ʜʦ ʝʬʝʢʪʠʚʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʟ 

ʢʦʣʝʛʘʤʠ ʡ ʟʜʦʙʫʚʘʯʘʤʠ ʦʩʚʽʪʠ, ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʩʧʽʚʧʨʘʮʽ ʚ ʫʤʦʚʘʭ ʰʚʠʜʢʠʭ ʩʫʩʧʽʣʴʥʠʭ ʟʤʽʥ, ʱʦ ʻ 

ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʫʩʧʽʰʥʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʪʘ ʘʢʪʠʚʥʦʾ ʫʯʘʩʪʽ ʚ ʨʝʬʦʨʤʫʚʘʥʥʽ ʦʩʚʽʪʠ.  

ʇʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʙʘʯʘʻʤʦ ʫ ʝʤʧʽʨʠʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʟʘʢʦʨʜʦʥʥʦʛʦ 

ʜʦʩʚʽʜʫ ʬʦʨʤʫʚʘʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. 
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ʇʦʨʭʫʥ ʉʚʽʪʣʘʥʘ ʄʠʭʘʡʣʽʚʥʘ 

ʚʯʠʪʝʣʴ ʧʦʯʘʪʢʦʚʠʭ ʢʣʘʩʽʚ 

ʂʨʠʚʦʨʽʟʴʢʘ ʛʽʤʥʘʟʽʷ çɯʥʪʝʣʝʢʪè ʂʨʠʚʦʨʽʟʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ 

ʤ. ʂʨʠʚʠʡ ʈʽʛ, ʋʢʨʘʾʥʘ 

 

ʌʆʈʄʋɺɸʅʅʗ ʅɸɺʀʏʆʂ ʂʆʄɸʅɼʅʆɰ ɺɿɸɭʄʆɼɯɰ ɺ ʋʏʅɯɺ ʇʆʏɸʊʂʆɺʆɰ ʐʂʆʃʀ ɺ 

ʋʄʆɺɸʍ ʉʋʏɸʉʅʆɻʆ ʆʉɺɯʊʅʔʆɻʆ ʉɽʈɽɼʆɺʀʑɸ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʚʠʩʚʽʪʣʝʥʦ ʟʥʘʯʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʢʦʤʘʥʜʥʦʾ ʚʟʘʻʤʦʜʽʾ ʫʯʥʽʚ 

ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʽʜʝʡ ʅʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ 

ʰʢʦʣʠ. ʈʦʟʢʨʠʪʦ ʨʦʣʴ ʩʧʽʚʧʨʘʮʽ, ʢʦʤʫʥʽʢʘʮʽʾ, ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʪʘ ʚʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʟʘʜʣʷ ʩʧʽʣʴʥʦʾ 

ʤʝʪʠ ʫ ʨʦʟʚʠʪʢʫ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ. ʈʦʟʛʣʷʥʫʪʦ ʤʦʞʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʤʘʥʜʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʯʝʨʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʫʧʦʚʠʭ ʽ ʧʘʨʥʠʭ ʬʦʨʤ ʨʦʙʦʪʠ, ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʪʘ ʩʫʯʘʩʥʠʭ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʩʠʩʪʝʤʘʪʠʯʥʝ ʟʘʣʫʯʝʥʥʷ ʜʽʪʝʡ ʜʦ ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʧʨʠʷʻ 

ʨʦʟʚʠʪʢʫ ʩʦʮʽʘʣʴʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʪʚʦʨʯʦʩʪʽ ʪʘ ʢʫʣʴʪʫʨʠ ʧʘʨʪʥʝʨʩʴʢʦʾ 

ʚʟʘʻʤʦʜʽʾ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʤʘʥʜʥʘ ʚʟʘʻʤʦʜʽʷ, ʫʯʥʽ ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ, ʩʧʽʚʧʨʘʮʷ, ʛʨʫʧʦʚʘ ʜʽʷʣʴʥʽʩʪʴ, 

ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʥʘʚʠʯʢʠ, ʩʦʮʽʘʣʴʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʧʘʨʪʥʝʨʩʴʢʘ ʚʟʘʻʤʦʜʽʷ, ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

 

ɺʩʪʫʧ 

ʉʫʯʘʩʥʘ ʫʢʨʘʾʥʩʴʢʘ ʦʩʚʽʪʘ ʧʝʨʝʙʫʚʘʻ ʥʘ ʝʪʘʧʽ ʘʢʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʧʽʜʭʦʜʽʚ 

ʜʦ ʥʘʚʯʘʥʥʷ ʡ ʚʠʭʦʚʘʥʥʷ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʽʥʥʷ. ʉʫʩʧʽʣʴʥʽ ʟʤʽʥʠ, ʚʠʢʣʠʢʠ ʩʴʦʛʦʜʝʥʥʷ ʪʘ ʧʦʪʨʝʙʘ ʫ 

ʚʽʜʥʦʚʣʝʥʥʽ ʢʨʘʾʥʠ ʚʠʟʥʘʯʘʶʪʴ ʥʦʚʽ ʚʠʤʦʛʠ ʜʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʂʦʥʮʝʧʮʽʷ ʅʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ 

ʰʢʦʣʠ ʦʨʽʻʥʪʫʻ ʧʝʜʘʛʦʛʽʚ ʥʝ ʣʠʰʝ ʥʘ ʧʝʨʝʜʘʯʫ ʟʥʘʥʴ, ʘ ʡ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʢʣʶʯʦʚʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʫʩʧʽʰʥʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. 

ʆʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʩʢʣʘʜʦʚʠʭ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ ʻ ʨʦʟʚʠʪʦʢ ʟʜʘʪʥʦʩʪʽ ʜʽʪʝʡ ʜʦ ʝʬʝʢʪʠʚʥʦʾ 

ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʰʠʤʠ ʣʶʜʴʤʠ. ʋʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʘʥʜʽ, ʩʣʫʭʘʪʠ ʩʧʽʚʨʦʟʤʦʚʥʠʢʘ, ʚʠʩʣʦʚʣʶʚʘʪʠ 

ʚʣʘʩʥʫ ʧʦʟʠʮʽʶ, ʟʥʘʭʦʜʠʪʠ ʢʦʤʧʨʦʤʽʩ ʪʘ ʚʽʜʧʦʚʽʜʘʪʠ ʟʘ ʩʧʽʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ ʻ ʚʘʞʣʠʚʠʤʠ ʥʘʚʠʯʢʘʤʠ, 

ʷʢʽ ʩʧʨʠʷʶʪʴ ʧʦʜʘʣʴʰʽʡ ʩʦʮʽʘʣʴʥʽʡ ʽ ʧʨʦʬʝʩʽʡʥʽʡ ʘʜʘʧʪʘʮʽʾ ʦʩʦʙʠʩʪʦʩʪʽ. 

ʇʦʯʘʪʢʦʚʘ ʰʢʦʣʘ ʻ ʦʩʦʙʣʠʚʠʤ ʧʝʨʽʦʜʦʤ ʩʪʘʥʦʚʣʝʥʥʷ ʜʠʪʠʥʠ, ʢʦʣʠ ʬʦʨʤʫʶʪʴʩʷ ʦʩʥʦʚʠ 

ʩʦʮʽʘʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ, ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʢʫʣʴʪʫʨʠ ʪʘ ʜʦʩʚʽʜʫ ʩʧʽʚʧʨʘʮʽ. ʉʘʤʝ ʪʦʤʫ ʦʨʛʘʥʽʟʘʮʽʷ ʢʦʤʘʥʜʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʩʧʨʠʷʻ ʥʝ ʣʠʰʝ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʘ 

ʡ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʽʩʥʠʭ ʷʢʦʩʪʝʡ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ. 

1. ʈʦʣʴ ʫʯʠʪʝʣʷ ʫ ʬʦʨʤʫʚʘʥʥʽ ʥʘʚʠʯʦʢ ʢʦʤʘʥʜʥʦʾ ʚʟʘʻʤʦʜʽʾ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ. 

ɼʽʷʣʴʥʽʩʪʴ ʫʯʠʪʝʣʷ ʧʦʯʘʪʢʦʚʠʭ ʢʣʘʩʽʚ ʤʘʻ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʧʝʜʘʛʦʛ ʦʜʥʦʯʘʩʥʦ 

ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʦʨʛʘʥʽʟʘʪʦʨʘ ʥʘʚʯʘʥʥʷ, ʥʘʩʪʘʚʥʠʢʘ ʪʘ ʢʦʦʨʜʠʥʘʪʦʨʘ ʩʦʮʽʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʜʽʪʝʡ. ɺʽʜ 

ʧʨʦʬʝʩʽʡʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʚʯʠʪʝʣʷ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʩʪʚʦʨʝʥʥʷ ʪʘʢʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ, ʫ 

ʷʢʦʤʫ ʢʦʞʝʥ ʫʯʝʥʴ ʚʽʜʯʫʚʘʻ ʚʣʘʩʥʫ ʟʥʘʯʫʱʽʩʪʴ ʪʘ ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʩʧʽʚʧʨʘʮʽ. 

ɽʬʝʢʪʠʚʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ ʧʦʪʨʝʙʫʻ ʚʨʘʭʫʚʘʥʥʷ ʚʽʢʦʚʠʭ ʽ ʧʩʠʭʦʣʦʛʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ. ʋ ʮʴʦʤʫ ʚʽʮʽ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʤʠʩʣʝʥʥʷ, ʫʚʘʛʘ, ʧʘʤô̫ ʪʴ, 

ʝʤʦʮʽʡʥʘ ʩʬʝʨʘ ʪʘ ʟʜʘʪʥʽʩʪʴ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʦʜʥʦʣʽʪʢʘʤʠ. ʅʝʜʦʩʪʘʪʥʷ ʫʚʘʛʘ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʪʨʝʙ 

ʜʠʪʠʥʠ ʤʦʞʝ ʦʙʤʝʞʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʾʾ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʫʩʢʣʘʜʥʶʚʘʪʠ ʧʨʦʮʝʩ ʩʦʮʽʘʣʽʟʘʮʽʾ. 

ʂʦʤʘʥʜʥʘ ʜʽʷʣʴʥʽʩʪʴ ʫ ʧʦʯʘʪʢʦʚʽʡ ʰʢʦʣʽ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʫʯʥʽʚ, ʘʜʞʝ 

ʧʦʻʜʥʫʻ ʧʽʟʥʘʚʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʽʟ ʬʦʨʤʫʚʘʥʥʷʤ ʩʦʮʽʘʣʴʥʠʭ ʥʘʚʠʯʦʢ. ʇʨʘʮʶʶʯʠ ʨʘʟʦʤ, ʜʽʪʠ ʚʯʘʪʴʩʷ 

ʜʦʤʦʚʣʷʪʠʩʷ, ʨʦʟʧʦʜʽʣʷʪʠ ʦʙʦʚô̫ ʟʢʠ, ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʘʨʪʥʝʨʽʚ, ʘʥʘʣʽʟʫʚʘʪʠ ʚʣʘʩʥʽ ʜʽʾ ʪʘ ʦʮʽʥʶʚʘʪʠ 

ʚʥʝʩʦʢ ʢʦʞʥʦʛʦ ʫʯʘʩʥʠʢʘ. 

ʋʯʠʪʝʣʴ ʫ ʧʨʦʮʝʩʽ ʢʦʤʘʥʜʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚʠʩʪʫʧʘʻ ʥʝ ʣʠʰʝ ʜʞʝʨʝʣʦʤ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʡ 

ʬʘʩʠʣʽʪʘʪʦʨʦʤ ʚʟʘʻʤʦʜʽʾ. ʁʦʛʦ ʟʘʚʜʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʘʪʤʦʩʬʝʨʠ ʜʦʚʽʨʠ, ʦʨʛʘʥʽʟʘʮʽʾ ʩʧʽʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʧʽʜʪʨʠʤʮʽ ʧʦʟʠʪʠʚʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʩʧʨʷʤʫʚʘʥʥʽ ʫʯʥʽʚ ʜʦ ʩʘʤʦʩʪʽʡʥʦʛʦ ʧʦʰʫʢʫ ʨʽʰʝʥʴ. 

2. ʆʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʤʘʥʜʥʦʛʦ ʥʘʚʯʘʥʥʷ.      

ɽʬʝʢʪʠʚʥʝ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʢʦʤʘʥʜʥʦʾ ʚʟʘʻʤʦʜʽʾ ʚ ʫʯʥʽʚ ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʜʦʪʨʠʤʘʥʥʽ ʧʝʚʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʠʥʮʠʧʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʂʦʤʘʥʜʥʝ ʥʘʚʯʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʥʝ ʣʠʰʝ ʦʙô̒ ʜʥʘʥʥʷ ʫʯʥʽʚ ʫ ʛʨʫʧʠ, ʘ ʡ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʘʢʪʠʚʥʦʾ 

ʩʧʽʚʧʨʘʮʽ, ʚʟʘʻʤʥʦʾ ʧʽʜʪʨʠʤʢʠ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʢʦʞʥʦʛʦ ʫʯʘʩʥʠʢʘ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 



99 

 

ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʧʨʠʥʮʠʧʽʚ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ ʻ ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ ʫʯʘʩʥʠʢʽʚ ʛʨʫʧʠ. ʉʧʽʣʴʥʘ 

ʤʝʪʘ, ʨʦʟʧʦʜʽʣ ʦʙʦʚô̫ ʟʢʽʚ ʪʘ ʫʟʛʦʜʞʝʥʽʩʪʴ ʜʽʡ ʜʦʧʦʤʘʛʘʶʪʴ ʫʯʥʷʤ ʫʩʚʽʜʦʤʠʪʠ, ʱʦ ʨʝʟʫʣʴʪʘʪ ʜʽʷʣʴʥʦʩʪʽ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʥʝʩʢʫ ʢʦʞʥʦʛʦ ʯʣʝʥʘ ʢʦʤʘʥʜʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʬʦʨʤʫʻ ʨʦʟʫʤʽʥʥʷ ʚʘʞʣʠʚʦʩʪʽ ʩʧʽʚʧʨʘʮʽ ʪʘ 

ʚʯʠʪʴ ʜʽʪʝʡ ʜʽʷʪʠ ʥʝ ʣʠʰʝ ʟʘʨʘʜʠ ʚʣʘʩʥʦʛʦ ʫʩʧʽʭʫ, ʘ ʡ ʟʘʨʘʜʠ ʜʦʩʷʛʥʝʥʥʷ ʩʧʽʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. 

ɺʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʢʦʤʘʥʜʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʦʩʦʙʠʩʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʢʦʞʥʦʛʦ ʫʯʥʷ. ʇʽʜ 

ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʛʨʫʧʦʚʦʛʦ ʟʘʚʜʘʥʥʷ ʜʠʪʠʥʘ ʤʘʻ ʫʩʚʽʜʦʤʣʶʚʘʪʠ ʚʣʘʩʥʫ ʨʦʣʴ, ʚʽʜʧʦʚʽʜʘʣʴʥʦ ʩʪʘʚʠʪʠʩʷ 

ʜʦ ʜʦʨʫʯʝʥʴ ʽ ʨʦʟʫʤʽʪʠ, ʱʦ ʾʾ ʘʢʪʠʚʥʽʩʪʴ ʚʧʣʠʚʘʻ ʥʘ ʟʘʛʘʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ ʨʦʙʦʪʠ ʢʦʤʘʥʜʠ. ʎʝ ʩʧʨʠʷʻ 

ʨʦʟʚʠʪʢʫ ʩʘʤʦʩʪʽʡʥʦʩʪʽ, ʦʨʛʘʥʽʟʦʚʘʥʦʩʪʽ ʪʘ ʚʥʫʪʨʽʰʥʴʦʾ ʤʦʪʠʚʘʮʽʾ ʜʦ ʥʘʚʯʘʥʥʷ. 

ʅʝ ʤʝʥʰ ʟʥʘʯʫʱʠʤ ʻ ʧʨʠʥʮʠʧ ʨʽʚʥʦʧʨʘʚʥʦʾ ʫʯʘʩʪʽ ʚʩʽʭ ʫʯʥʽʚ ʫ ʩʧʽʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʂʦʤʘʥʜʥʘ 

ʨʦʙʦʪʘ ʤʘʻ ʩʪʚʦʨʶʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʨʦʷʚʫ ʟʜʽʙʥʦʩʪʝʡ ʢʦʞʥʦʾ ʜʠʪʠʥʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ 

ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ. ɺʘʞʣʠʚʦ, ʱʦʙ ʫʯʥʽ ʚʯʠʣʠʩʷ ʩʣʫʭʘʪʠ ʦʜʥʝ ʦʜʥʦʛʦ, ʚʨʘʭʦʚʫʚʘʪʠ ʨʽʟʥʽ ʧʦʛʣʷʜʠ ʪʘ 

ʚʠʟʥʘʚʘʪʠ ʮʽʥʥʽʩʪʴ ʜʫʤʢʠ ʢʦʞʥʦʛʦ ʫʯʘʩʥʠʢʘ. 

ʆʩʦʙʣʠʚʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʢʦʤʘʥʜʥʠʭ ʥʘʚʠʯʦʢ ʚʽʜʽʛʨʘʻ ʨʝʬʣʝʢʩʽʷ ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɸʥʘʣʽʟʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ, ʫʯʥʽ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ, ʱʦ ʚʜʘʣʦʩʷ ʚʠʢʦʥʘʪʠ ʫʩʧʽʰʥʦ, ʷʢʽ 

ʪʨʫʜʥʦʱʽ ʚʠʥʠʢʣʠ ʪʘ ʷʢ ʤʦʞʥʘ ʧʦʢʨʘʱʠʪʠ ʚʟʘʻʤʦʜʽʶ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. ʊʘʢʠʡ ʧʨʦʮʝʩ ʩʧʨʠʷʻ 

ʬʦʨʤʫʚʘʥʥʶ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʥʘʚʠʯʦʢ ʩʘʤʦʦʮʽʥʶʚʘʥʥʷ ʪʘ ʢʫʣʴʪʫʨʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʜʽʘʣʦʛʫ. 

ʂʦʤʘʥʜʥʝ ʥʘʚʯʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʧʦʻʜʥʘʥʥʷ ʜʚʦʭ ʚʟʘʻʤʦʧʦʚô̫ ʟʘʥʠʭ ʟʘʚʜʘʥʴ: ʜʦʩʷʛʥʝʥʥʷ 

ʥʘʚʯʘʣʴʥʦʾ ʤʝʪʠ ʪʘ ʨʦʟʚʠʪʦʢ ʩʦʮʽʘʣʴʥʠʭ ʫʤʽʥʴ. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʫʯʥʽ ʟʘʩʚʦʶʶʪʴ ʥʝʦʙʭʽʜʥʽ ʟʥʘʥʥʷ ʡ 

ʫʤʽʥʥʷ, ʘ ʟ ʽʥʰʦʛʦ ð ʥʘʙʫʚʘʶʪʴ ʜʦʩʚʽʜʫ ʩʧʽʚʧʨʘʮʽ, ʢʦʤʫʥʽʢʘʮʽʾ, ʚʟʘʻʤʦʜʦʧʦʤʦʛʠ ʪʘ ʚʠʨʽʰʝʥʥʷ 

ʧʨʦʙʣʝʤʥʠʭ ʩʠʪʫʘʮʽʡ. 

ʋ ʧʨʦʮʝʩʽ ʢʦʤʘʥʜʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʴ ʚʠʢʦʥʫʻ ʨʦʣʴ ʦʨʛʘʥʽʟʘʪʦʨʘ ʪʘ ʢʦʦʨʜʠʥʘʪʦʨʘ ʥʘʚʯʘʣʴʥʦʾ 

ʚʟʘʻʤʦʜʽʾ. ʁʦʛʦ ʟʘʚʜʘʥʥʷ ʧʦʣʷʛʘʻ ʥʝ ʣʠʰʝ ʚ ʦʮʽʥʶʚʘʥʥʽ ʢʽʥʮʝʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʘ ʡ ʫ ʩʧʦʩʪʝʨʝʞʝʥʥʽ ʟʘ 

ʧʨʦʮʝʩʦʤ ʩʧʽʚʧʨʘʮʽ, ʧʽʜʪʨʠʤʮʽ ʧʦʟʠʪʠʚʥʦʛʦ ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʢʣʽʤʘʪʫ ʪʘ ʜʦʧʦʤʦʟʽ ʫʯʥʷʤ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʝʬʝʢʪʠʚʥʠʭ ʤʦʜʝʣʝʡ ʚʟʘʻʤʦʜʽʾ. 

ʆʪʞʝ, ʧʨʘʚʠʣʴʥʦ ʦʨʛʘʥʽʟʦʚʘʥʝ ʢʦʤʘʥʜʥʝ ʥʘʚʯʘʥʥʷ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʛʘʨʤʦʥʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʦʩʦʙʠʩʪʦʩʪʽ ʤʦʣʦʜʰʦʛʦ ʰʢʦʣʷʨʘ, ʬʦʨʤʫʻ ʥʘʚʠʯʢʠ ʧʘʨʪʥʝʨʩʪʚʘ ʪʘ ʛʦʪʫʻ ʜʽʪʝʡ ʜʦ ʘʢʪʠʚʥʦʾ ʫʯʘʩʪʽ ʚ 

ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ. 

3. ɻʨʫʧʦʚʘ ʪʘ ʧʘʨʥʘ ʨʦʙʦʪʘ ʷʢ ʝʬʝʢʪʠʚʥʠʡ ʟʘʩʽʙ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʘʥʜʥʠʭ ʥʘʚʠʯʦʢ. 

ʆʨʛʘʥʽʟʘʮʽʷ ʛʨʫʧʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʫ ʧʦʯʘʪʢʦʚʽʡ ʰʢʦʣʽ ʻ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʫʯʘʩʥʦʛʦ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʦʩʢʽʣʴʢʠ ʩʧʨʷʤʦʚʘʥʘ ʥʝ ʣʠʰʝ ʥʘ ʟʘʩʚʦʻʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘ ʡ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʚʽʜʫ ʩʧʽʚʧʨʘʮʽ. ʈʦʙʦʪʘ ʚ ʤʘʣʠʭ ʛʨʫʧʘʭ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʘʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʜʽʪʝʡ, 

ʨʦʟʚʠʪʢʫ ʢʦʤʫʥʽʢʘʮʽʾ, ʚʟʘʻʤʦʧʽʜʪʨʠʤʢʠ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʩʧʽʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʛʨʫʧʦʚʦʾ ʨʦʙʦʪʠ ʻ ʧʦʻʜʥʘʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʪʘ ʽʛʨʦʚʦʾ ʩʢʣʘʜʦʚʠʭ. ɼʣʷ ʤʦʣʦʜʰʠʭ 

ʰʢʦʣʷʨʽʚ ʪʘʢʘ ʬʦʨʤʘ ʜʽʷʣʴʥʦʩʪʽ ʻ ʧʨʠʨʦʜʥʦʶ ʪʘ ʝʤʦʮʽʡʥʦ ʧʨʠʚʘʙʣʠʚʦʶ, ʘʜʞʝ ʧʝʨʝʜʙʘʯʘʻ ʩʧʽʣʴʥʠʡ 

ʧʦʰʫʢ ʚʽʜʧʦʚʽʜʝʡ, ʦʙʤʽʥ ʜʫʤʢʘʤʠ ʪʘ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʯʝʨʝʟ ʚʟʘʻʤʦʜʽʶ ʟ ʦʜʥʦʢʣʘʩʥʠʢʘʤʠ. ʋ ʧʨʦʮʝʩʽ 

ʩʧʽʚʧʨʘʮʽ ʜʽʪʠ ʢʨʘʱʝ ʫʩʚʽʜʦʤʣʶʶʪʴ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʚʯʘʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʥʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ 

ʪʘ ʚʠʟʥʘʯʘʪʠ ʚʣʘʩʥʽ ʪʨʫʜʥʦʱʽ ʫ ʧʨʦʮʝʩʽ ʧʽʟʥʘʥʥʷ. 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʧʘʨʥʦʾ ʪʘ ʛʨʫʧʦʚʦʾ ʨʦʙʦʪʠ ̒  ʨʦʟʚʠʪʦʢ ʟʜʘʪʥʦʩʪʽ ʫʯʥʽʚ ʜʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ 

ʜʽʘʣʦʛʫ, ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʘʨʛʫʤʝʥʪʦʚʘʥʦʛʦ ʚʠʩʣʦʚʣʝʥʥʷ ʚʣʘʩʥʦʾ ʧʦʟʠʮʽʾ. 

ɺʦʜʥʦʯʘʩ ʚʘʞʣʠʚʦʶ ʫʤʦʚʦʶ ʫʩʧʽʰʥʦʾ ʢʦʤʘʥʜʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʜʦʪʨʠʤʘʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ʧʨʘʚʠʣ 

ʚʟʘʻʤʦʜʽʾ. ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʻ ʪʽ ʧʨʘʚʠʣʘ, ʷʢʽ ʥʝ ʧʨʦʩʪʦ ʧʦʚʽʜʦʤʣʷʶʪʴʩʷ ʚʯʠʪʝʣʝʤ, ʘ 

ʩʪʚʦʨʶʶʪʴʩʷ ʩʧʽʣʴʥʦ ʟ ʫʯʥʷʤʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʩʧʨʠʷʻ ʫʩʚʽʜʦʤʣʝʥʦʤʫ ʧʨʠʡʥʷʪʪʶ ʥʦʨʤ ʩʧʽʚʧʨʘʮʽ ʪʘ 

ʬʦʨʤʫʚʘʥʥʶ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʘʪʤʦʩʬʝʨʫ ʚ ʢʦʣʝʢʪʠʚʽ. 

ʉʪʚʦʨʝʥʽ ʨʘʟʦʤ ʽʟ ʜʽʪʴʤʠ ʧʨʘʚʠʣʘ ʨʦʙʦʪʠ ʚ ʧʘʨʘʭ ʽ ʛʨʫʧʘʭ ʚʠʢʦʥʫʶʪʴ ʨʦʣʴ ʩʚʦʻʨʽʜʥʠʭ ʦʨʽʻʥʪʠʨʽʚ 

ʢʦʤʘʥʜʥʦʾ ʚʟʘʻʤʦʜʽʾ. ɺʦʥʠ ʜʦʧʦʤʘʛʘʶʪʴ ʨʝʛʫʣʶʚʘʪʠ ʧʨʦʮʝʩ ʩʧʽʣʢʫʚʘʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʢʦʞʥʦʤʫ ʫʯʘʩʥʠʢʫ ʙʫʪʠ ʧʦʯʫʪʠʤ ʪʘ ʩʧʨʠʷʶʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʨʦʟʚô̫ ʟʘʥʥʶ ʩʫʧʝʨʝʯʣʠʚʠʭ ʩʠʪʫʘʮʽʡ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʝʬʝʢʪʠʚʥʦʾ ʛʨʫʧʦʚʦʾ ʨʦʙʦʪʠ ʥʘʣʝʞʘʪʴ: 

Å ʘʢʪʠʚʥʘ ʫʯʘʩʪʴ ʢʦʞʥʦʛʦ ʫʯʘʩʥʠʢʘ ʫ ʚʠʢʦʥʘʥʥʽ ʟʘʚʜʘʥʥʷ; 

Å ʫʚʘʞʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʜʫʤʦʢ ʽʥʰʠʭ ʯʣʝʥʽʚ ʢʦʤʘʥʜʠ; 

Å ʫʤʽʥʥʷ ʩʣʫʭʘʪʠ ʪʘ ʥʝ ʧʝʨʝʨʠʚʘʪʠ ʩʧʽʚʨʦʟʤʦʚʥʠʢʽʚ; 

Å ʟʦʩʝʨʝʜʞʝʥʥʷ ʥʘ ʦʙʛʦʚʦʨʝʥʥʽ ʽʜʝʡ, ʘ ʥʝ ʦʩʦʙʠʩʪʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʯʘʩʥʠʢʽʚ; 

Å ʧʨʠʡʥʷʪʪʷ ʨʽʟʥʠʭ ʧʦʛʣʷʜʽʚ ʪʘ ʧʦʰʫʢ ʩʧʽʣʴʥʦʛʦ ʨʽʰʝʥʥʷ. 

ʅʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʢʦʤʘʥʜʥʦʾ ʚʟʘʻʤʦʜʽʾ ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʘʨʥʦʾ ʨʦʙʦʪʠ, ʷʢʘ ʻ ʜʦʩʪʫʧʥʦʶ ʜʣʷ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ ʽ ʧʦʩʪʫʧʦʚʦ ʛʦʪʫʻ ʾʭ ʜʦ ʩʢʣʘʜʥʽʰʠʭ ʬʦʨʤ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ. ʈʦʙʦʪʘ ʚ ʧʘʨʘʭ ʜʦʟʚʦʣʷʻ ʢʦʞʥʽʡ ʜʠʪʠʥʽ ʙʫʪʠ ʘʢʪʠʚʥʠʤ ʫʯʘʩʥʠʢʦʤ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʚʠʩʣʦʚʣʶʚʘʪʠ ʚʣʘʩʥʽ ʜʫʤʢʠ, ʦʪʨʠʤʫʚʘʪʠ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ ʪʘ ʩʧʽʣʴʥʦ ʟʥʘʭʦʜʠʪʠ ʧʨʘʚʠʣʴʥʽ 

ʨʽʰʝʥʥʷ. 



100 

 

ʇʘʨʥʘ ʚʟʘʻʤʦʜʽʷ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʚ ʫʯʥʽʚ ʫʤʽʥʴ ʚʝʩʪʠ ʜʽʘʣʦʛ, ʩʪʘʚʠʪʠ ʟʘʧʠʪʘʥʥʷ, ʘʨʛʫʤʝʥʪʫʚʘʪʠ 

ʩʚʦʶ ʜʫʤʢʫ, ʧʨʠʡʤʘʪʠ ʧʦʟʠʮʽʶ ʧʘʨʪʥʝʨʘ ʪʘ ʧʨʘʮʶʚʘʪʠ ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʩʧʽʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. 

ʋ ʧʨʘʢʪʠʮʽ ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ ʝʬʝʢʪʠʚʥʠʤʠ ʻ ʪʘʢʽ ʬʦʨʤʠ ʨʦʙʦʪʠ ʚ ʧʘʨʘʭ: 

çɺʠʧʨʘʚʣʷʡʢʦè ð ʦʜʠʥ ʫʯʝʥʴ ʚʠʢʦʥʫʻ ʟʘʚʜʘʥʥʷ, ʘ ʽʥʰʠʡ ʘʥʘʣʽʟʫʻ ʨʝʟʫʣʴʪʘʪ ʽ ʜʦʧʦʤʘʛʘʻ ʟʥʘʡʪʠ 

ʥʝʪʦʯʥʦʩʪʽ; 

çɯʥʪʝʨʚôʁè ð ʫʯʥʽ ʩʪʘʚʣʷʪʴ ʦʜʠʥ ʦʜʥʦʤʫ ʟʘʧʠʪʘʥʥʷ ʪʘ ʦʙʤʽʥʶʶʪʴʩʷ ʚʣʘʩʥʠʤʠ ʤʽʨʢʫʚʘʥʥʷʤʠ 

ʱʦʜʦ ʧʝʚʥʦʾ ʪʝʤʠ; 

çʈʝʜʘʢʪʦʨè ð ʚʟʘʻʤʦʧʝʨʝʚʽʨʢʘ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚʠʢʦʥʘʥʠʭ ʨʦʙʽʪ; 

çɿʘʧʠʪʘʥʥʷ-ʚʽʜʧʦʚʽʜʴè ð ʦʙʛʦʚʦʨʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʯʝʨʝʟ ʚʟʘʻʤʥʝ ʦʧʠʪʫʚʘʥʥʷ; 

çʇʽʜʩʫʤʦʢè ð ʩʧʽʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫʨʦʢʫ ʘʙʦ ʚʠʢʦʥʘʥʦʛʦ ʟʘʚʜʘʥʥʷ. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʧʘʨʥʦʾ ʨʦʙʦʪʠ ʧʝʜʘʛʦʛ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʝʚʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʜʽʡ: 

Å ʏʽʪʢʦ ʩʬʦʨʤʫʣʶʚʘʪʠ ʟʘʚʜʘʥʥʷ ʪʘ ʚʠʟʥʘʯʠʪʠ ʦʯʽʢʫʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

Å ʆʙô̒ ʜʥʘʪʠ ʫʯʥʽʚ ʫ ʧʘʨʠ ʪʘ ʚʠʟʥʘʯʠʪʠ ʧʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ. 

Å ʅʘʜʘʪʠ ʯʘʩ ʜʣʷ ʦʙʛʦʚʦʨʝʥʥʷ, ʘʥʘʣʽʟʫ ʪʘ ʧʦʰʫʢʫ ʩʧʽʣʴʥʦʛʦ ʨʽʰʝʥʥʷ. 

Å ɿʘʧʨʦʧʦʥʫʚʘʪʠ ʫʯʥʷʤ ʧʨʝʜʩʪʘʚʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʧʝʨʝʜ ʢʣʘʩʦʤ ʘʙʦ ʚʠʢʦʨʠʩʪʘʪʠ ʾʭ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʦʙʛʦʚʦʨʝʥʥʷ. 

ʆʪʞʝ, ʧʘʨʥʘ ʨʦʙʦʪʘ ʻ ʚʘʞʣʠʚʠʤ ʧʽʜʛʦʪʦʚʯʠʤ ʝʪʘʧʦʤ ʜʦ ʧʦʚʥʦʮʽʥʥʦʾ ʢʦʤʘʥʜʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɺʦʥʘ 

ʜʦʧʦʤʘʛʘʻ ʤʦʣʦʜʰʠʤ ʰʢʦʣʷʨʘʤ ʧʦʩʪʫʧʦʚʦ ʥʘʙʫʚʘʪʠ ʥʘʚʠʯʦʢ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ, ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, 

ʚʟʘʻʤʦʧʦʚʘʛʠ ʪʘ ʪʦʣʝʨʘʥʪʥʦʩʪʽ. ʉʠʩʪʝʤʘʪʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʫʧʦʚʠʭ ʽ ʧʘʨʥʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ ʩʧʨʠʷʻ 

ʩʪʚʦʨʝʥʥʶ ʚ ʢʣʘʩʽ ʘʪʤʦʩʬʝʨʠ ʧʘʨʪʥʝʨʩʪʚʘ, ʜʦʚʽʨʠ ʡ ʧʽʜʪʨʠʤʢʠ, ʱʦ ʻ ʦʩʥʦʚʦʶ ʬʦʨʤʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ 

ʢʦʤʘʥʜʥʦʾ ʚʟʘʻʤʦʜʽʾ. 

 

4. ʆʩʦʙʣʠʚʦʩʪʽ ʪʘ ʟʥʘʯʝʥʥʷ ʢʦʤʘʥʜʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʧʦʯʘʪʢʦʚʽʡ ʰʢʦʣʽ. 

ʂʦʤʘʥʜʥʘ ʜʽʷʣʴʥʽʩʪʴ ʫ ʧʦʯʘʪʢʦʚʽʡ ʰʢʦʣʽ ʻ ʦʜʥʠʤ ʽʟ ʝʬʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ 

ʫʯʥʷ, ʦʩʢʽʣʴʢʠ ʧʦʻʜʥʫʻ ʥʘʚʯʘʣʴʥʽ ʟʘʚʜʘʥʥʷ ʽʟ ʬʦʨʤʫʚʘʥʥʷʤ ʩʦʮʽʘʣʴʥʦʛʦ ʜʦʩʚʽʜʫ. ʋ ʧʨʦʮʝʩʽ ʩʧʽʣʴʥʦʾ 

ʨʦʙʦʪʠ ʜʽʪʠ ʥʝ ʣʠʰʝ ʟʘʩʚʦʶʶʪʴ ʥʦʚʽ ʟʥʘʥʥʷ, ʘ ʡ ʥʘʙʫʚʘʶʪʴ ʚʘʞʣʠʚʠʭ ʞʠʪʪʻʚʠʭ ʫʤʽʥʴ: ʩʧʽʚʧʨʘʮʶʚʘʪʠ, 

ʜʦʤʦʚʣʷʪʠʩʷ, ʨʦʟʧʦʜʽʣʷʪʠ ʦʙʦʚô̫ ʟʢʠ, ʧʽʜʪʨʠʤʫʚʘʪʠ ʽʥʰʠʭ ʪʘ ʚʽʜʧʦʚʽʜʘʪʠ ʟʘ ʩʧʽʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ. 

ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʢʦʤʘʥʜʥʘ ʚʟʘʻʤʦʜʽʷ ʤʘʻ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʦʮʽʘʣʴʥʠʭ ʽ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ. ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʩʧʽʣʴʥʠʭ ʟʘʚʜʘʥʴ ʫʯʥʽ ʚʯʘʪʴʩʷ ʚʨʘʭʦʚʫʚʘʪʠ 

ʧʦʟʠʮʽʾ ʽʥʰʠʭ ʫʯʘʩʥʠʢʽʚ, ʘʨʛʫʤʝʥʪʦʚʘʥʦ ʚʠʩʣʦʚʣʶʚʘʪʠ ʚʣʘʩʥʫ ʜʫʤʢʫ, ʧʨʠʡʤʘʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʫ 

ʢʨʠʪʠʢʫ ʪʘ ʟʥʘʭʦʜʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʨʽʰʝʥʥʷ ʫ ʧʨʦʮʝʩʽ ʦʙʛʦʚʦʨʝʥʥʷ. 

ɽʬʝʢʪʠʚʥʘ ʢʦʤʘʥʜʥʘ ʨʦʙʦʪʘ ʧʝʨʝʜʙʘʯʘʻ ʥʘʷʚʥʽʩʪʴ ʢʽʣʴʢʦʭ ʚʘʞʣʠʚʠʭ ʫʤʦʚ: 

Å ʚʠʟʥʘʯʝʥʥʷ ʩʧʽʣʴʥʦʾ ʤʝʪʠ, ʟʨʦʟʫʤʽʣʦʾ ʪʘ ʟʥʘʯʫʱʦʾ ʜʣʷ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ; 

Å ʩʪʚʦʨʝʥʥʷ ʜʦʙʨʦʟʠʯʣʠʚʦʾ ʘʪʤʦʩʬʝʨʠ ʚʟʘʻʤʦʧʦʚʘʛʠ ʪʘ ʧʽʜʪʨʠʤʢʠ; 

Å ʯʽʪʢʠʡ ʨʦʟʧʦʜʽʣ ʦʙʦʚô̫ ʟʢʽʚ ʤʽʞ ʯʣʝʥʘʤʠ ʢʦʤʘʥʜʠ; 

Å ʫʩʚʽʜʦʤʣʝʥʥʷ ʢʦʞʥʠʤ ʫʯʥʝʤ ʚʣʘʩʥʦʾ ʨʦʣʽ ʫ ʜʦʩʷʛʥʝʥʥʽ ʟʘʛʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. 

ʋʯʘʩʪʴ ʫ ʢʦʤʘʥʜʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʩʘʤʦʩʪʽʡʥʦʩʪʽ, ʽʥʽʮʽʘʪʠʚʥʦʩʪʽ ʪʘ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʰʢʦʣʷʨʽʚ. ɼʠʪʠʥʘ ʧʦʩʪʫʧʦʚʦ ʫʩʚʽʜʦʤʣʶʻ, ʱʦ ʾʾ ʚʥʝʩʦʢ ʤʘʻ ʟʥʘʯʝʥʥʷ, ʘ ʫʩʧʽʰʥʽʩʪʴ 

ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʣʘʛʦʜʞʝʥʦʩʪʽ ʜʽʡ ʫʩʽʭ ʫʯʘʩʥʠʢʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʤʘʥʜʥʘ ʚʟʘʻʤʦʜʽʷ ʻ ʥʝ ʣʠʰʝ ʩʧʦʩʦʙʦʤ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʘ ʡ ʚʘʞʣʠʚʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʚʠʭʦʚʘʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ, ʟʜʘʪʥʦʾ ʜʦ ʩʧʽʚʧʨʘʮʽ, ʚʟʘʻʤʦʜʦʧʦʤʦʛʠ ʪʘ ʘʢʪʠʚʥʦʾ ʫʯʘʩʪʽ ʫ ʞʠʪʪʽ 

ʩʫʩʧʽʣʴʩʪʚʘ. 

5. ʇʝʜʘʛʦʛʽʯʥʽ ʪʝʭʥʦʣʦʛʽʾ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ. 

ʌʦʨʤʫʚʘʥʥʷ ʢʦʤʘʥʜʥʠʭ ʥʘʚʠʯʦʢ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ ʧʦʪʨʝʙʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʦʩʚʽʪʥʽʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʢʦʞʥʦʾ ʜʠʪʠʥʠ ʫ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ. ʉʫʯʘʩʥʠʡ 

ʧʝʜʘʛʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʭʽʜ ʚʽʜ ʧʘʩʠʚʥʦʛʦ ʟʘʩʚʦʻʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʚʟʘʻʤʦʜʽʾ, 

ʪʚʦʨʯʦʛʦ ʧʦʰʫʢʫ ʪʘ ʩʧʽʣʴʥʦʛʦ ʨʦʟʚô̫ ʟʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʴ. 

ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʨʦʟʚʠʪʢʫ ʢʦʤʘʥʜʥʦʾ ʚʟʘʻʤʦʜʽʾ ʻ ʧʨʦʻʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ. 

ʈʦʙʦʪʘ ʥʘʜ ʧʨʦʻʢʪʘʤʠ ʧʝʨʝʜʙʘʯʘʻ ʦʙô̒ ʜʥʘʥʥʷ ʫʯʥʽʚ ʥʘʚʢʦʣʦ ʩʧʽʣʴʥʦʾ ʤʝʪʠ, ʨʦʟʧʦʜʽʣ ʟʘʚʜʘʥʴ ʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʢʦʣʝʢʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. ʊʘʢʠʡ ʚʠʜ ʜʽʷʣʴʥʦʩʪʽ ʬʦʨʤʫʻ ʚʤʽʥʥʷ ʧʣʘʥʫʚʘʪʠ ʨʦʙʦʪʫ, 

ʩʧʽʚʧʨʘʮʶʚʘʪʠ, ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʪʘ ʦʮʽʥʶʚʘʪʠ ʚʣʘʩʥʠʡ ʚʥʝʩʦʢ ʫ ʩʧʽʣʴʥʫ ʩʧʨʘʚʫ. 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʜʦʩʣʽʜʥʠʮʴʢʘ ʜʽʷʣʴʥʽʩʪʴ, ʷʢʘ ʩʪʠʤʫʣʶʻ ʫʯʥʽʚ ʜʦ ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ, 

ʘʥʘʣʽʟʫ ʬʘʢʪʽʚ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʽʜ ʯʘʩ ʩʧʽʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʪʠ ʚʯʘʪʴʩʷ ʦʙʤʽʥʶʚʘʪʠʩʷ 

ʽʜʝʷʤʠ, ʩʪʘʚʠʪʠ ʟʘʧʠʪʘʥʥʷ ʪʘ ʘʨʛʫʤʝʥʪʫʚʘʪʠ ʚʣʘʩʥʽ ʚʠʩʥʦʚʢʠ. 
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ɿʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʨʦʟʚʠʪʢʫ ʢʦʤʘʥʜʥʠʭ ʥʘʚʠʯʦʢ ʤʘʶʪʴ ʽʛʨʦʚʽ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʥʘʚʯʘʥʥʷ. ɺʦʥʠ ʩʪʚʦʨʶʶʪʴ ʧʦʟʠʪʠʚʥʫ ʝʤʦʮʽʡʥʫ ʘʪʤʦʩʬʝʨʫ, ʧʽʜʚʠʱʫʶʪʴ ʤʦʪʠʚʘʮʽʶ ʫʯʥʽʚ ʪʘ 

ʜʦʟʚʦʣʷʶʪʴ ʬʦʨʤʫʚʘʪʠ ʥʘʚʠʯʢʠ ʝʬʝʢʪʠʚʥʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ ʫ ʥʝʚʠʤʫʰʝʥʽʡ ʬʦʨʤʽ. 

ʆʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʶʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʩʧʽʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʫʯʥʽʚ ʷʢ ʚ ʦʯʥʦʤʫ, ʪʘʢ ʽ ʚ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʬʦʨʤʘʪʽ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʨʝʩʫʨʩʽʚ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʚʤʽʥʴ ʧʨʘʮʶʚʘʪʠ ʟ ʽʥʬʦʨʤʘʮʽʻʶ, ʩʪʚʦʨʶʚʘʪʠ 

ʩʧʽʣʴʥʽ ʧʨʦʜʫʢʪʠ ʪʘ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʦʜʥʦʢʣʘʩʥʠʢʘʤʠ. 

ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʢʦʤʘʥʜʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚʘʞʣʠʚʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ 

ʦʩʥʦʚʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʫʤʦʚ: 

Å ʫʩʽ ʫʯʘʩʥʠʢʠ ʤʘʶʪʴ ʧʨʘʮʶʚʘʪʠ ʟʘʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʩʧʽʣʴʥʦʾ ʤʝʪʠ; 

Å ʢʦʞʝʥ ʫʯʝʥʴ ʧʦʚʠʥʝʥ ʨʦʟʫʤʽʪʠ ʩʚʦʶ ʨʦʣʴ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ; 

Å ʜʽʷʣʴʥʽʩʪʴ ʤʘʻ ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʚʟʘʻʤʦʧʦʚʘʟʽ ʪʘ ʧʽʜʪʨʠʤʮʽ; 

Å ʨʝʟʫʣʴʪʘʪ ʨʦʙʦʪʠ ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʘʩʣʽʜʢʦʤ ʩʧʽʣʴʥʠʭ ʟʫʩʠʣʴ. 

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʦʯʘʪʢʦʚʽʡ ʰʢʦʣʽ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ 

ʚ ʫʯʥʽʚ ʥʝ ʣʠʰʝ ʥʘʚʯʘʣʴʥʠʭ ʫʤʽʥʴ, ʘ ʡ ʚʘʞʣʠʚʠʭ ʩʦʮʽʘʣʴʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 

ʫʩʧʽʰʥʦʾ ʚʟʘʻʤʦʜʽʾ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. 

6. ʆʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʛʨʫʧʦʚʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʛʨʫʧʦʚʦʾ ʨʦʙʦʪʠ ʚ ʧʦʯʘʪʢʦʚʽʡ ʰʢʦʣʽ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʘʚʠʣʴʥʦʛʦ 

ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ʟ ʙʦʢʫ ʚʯʠʪʝʣʷ. ʆʨʛʘʥʽʟʘʮʽʷ ʢʦʤʘʥʜʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʦʪʨʝʙʫʻ 

ʯʽʪʢʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʠ, ʧʨʦʜʫʤʘʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚʟʘʻʤʦʜʽʾ ʪʘ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ, ʟʘ ʷʢʠʭ ʢʦʞʝʥ ʫʯʝʥʴ 

ʤʦʞʝ ʧʨʦʷʚʠʪʠ ʘʢʪʠʚʥʽʩʪʴ ʽ ʟʨʦʙʠʪʠ ʚʣʘʩʥʠʡ ʚʥʝʩʦʢ ʫ ʩʧʽʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ. 

ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʝʪʘʧʽʚ ʧʽʜʛʦʪʦʚʢʠ ʛʨʫʧʦʚʦʾ ʨʦʙʦʪʠ ʻ ʬʦʨʤʫʣʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʚʜʘʥʥʷ. 

ɺʦʥʦ ʤʘʻ ʙʫʪʠ ʟʨʦʟʫʤʽʣʠʤ ʜʣʷ ʜʽʪʝʡ, ʚʽʜʧʦʚʽʜʘʪʠ ʾʭʥʽʤ ʚʽʢʦʚʠʤ ʤʦʞʣʠʚʦʩʪʷʤ ʪʘ ʧʝʨʝʜʙʘʯʘʪʠ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʧʽʣʴʥʦʛʦ ʧʦʰʫʢʫ ʨʽʰʝʥʥʷ. ʋʯʠʪʝʣʶ ʜʦʮʽʣʴʥʦ ʚʠʟʥʘʯʘʪʠ ʦʯʽʢʫʚʘʥʠʡ ʨʝʟʫʣʴʪʘʪ 

ʜʽʷʣʴʥʦʩʪʽ, ʥʘʜʘʚʘʪʠ ʟʨʦʟʫʤʽʣʽ ʽʥʩʪʨʫʢʮʽʾ ʪʘ ʩʧʨʷʤʦʚʫʚʘʪʠ ʫʯʥʽʚ ʥʘ ʦʙʛʦʚʦʨʝʥʥʷ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ 

ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ. 

ɺʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ ʻ ʨʦʟʧʦʜʽʣ ʨʦʣʝʡ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʛʨʫʧʠ. ʅʘ 

ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʧʝʜʘʛʦʛ ʤʦʞʝ ʜʦʧʦʤʘʛʘʪʠ ʫʯʥʷʤ ʚʠʟʥʘʯʘʪʠ ʦʙʦʚô̫ ʟʢʠ ʢʦʞʥʦʛʦ ʯʣʝʥʘ ʢʦʤʘʥʜʠ, 

ʧʦʩʪʫʧʦʚʦ ʧʝʨʝʜʘʶʯʠ ʮʶ ʬʫʥʢʮʽʶ ʩʘʤʠʤ ʜʽʪʷʤ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʦʨʛʘʥʽʟʦʚʘʥʦʩʪʽ, 

ʣʽʜʝʨʩʴʢʠʭ ʷʢʦʩʪʝʡ, ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʪʘ ʚʤʽʥʥʷ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʽʥʰʠʤʠ. 

ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʛʨʫʧʦʚʠʭ ʟʘʚʜʘʥʴ ʫʯʠʪʝʣʴ ʚʠʢʦʥʫʻ ʨʦʣʴ ʢʦʦʨʜʠʥʘʪʦʨʘ ʪʘ ʧʦʤʽʯʥʠʢʘ. ɺʽʥ 

ʩʧʦʩʪʝʨʽʛʘʻ ʟʘ ʧʨʦʮʝʩʦʤ ʩʧʽʚʧʨʘʮʽ, ʧʽʜʪʨʠʤʫʻ ʧʦʟʠʪʠʚʥʠʡ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʢʣʽʤʘʪ, ʜʦʧʦʤʘʛʘʻ ʫʯʥʷʤ ʫ 

ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʪʨʫʜʥʦʱʽʚ, ʘʣʝ ʥʝ ʟʘʤʽʥʶʻ ʾʭʥʶ ʩʘʤʦʩʪʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ ʧʝʜʘʛʦʛʦʚʽ ʚʘʞʣʠʚʦ: 

Å ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʫʚʘʛʫ ʚʩʽʤ ʛʨʫʧʘʤ, ʘ ʥʝ ʢʦʥʮʝʥʪʨʫʚʘʪʠʩʷ ʣʠʰʝ ʥʘ ʦʢʨʝʤʠʭ ʫʯʘʩʥʠʢʘʭ; 

Å ʩʪʠʤʫʣʶʚʘʪʠ ʫʯʥʽʚ ʜʦ ʩʘʤʦʩʪʽʡʥʦʛʦ ʧʦʰʫʢʫ ʚʽʜʧʦʚʽʜʝʡ; 

Å ʥʝ ʧʦʩʧʽʰʘʪʠ ʚʠʧʨʘʚʣʷʪʠ ʧʦʤʠʣʢʠ, ʷʢʱʦ ʜʽʪʠ ʤʦʞʫʪʴ ʟʨʦʙʠʪʠ ʮʝ ʰʣʷʭʦʤ ʦʙʛʦʚʦʨʝʥʥʷ; 

Å ʟʘʦʭʦʯʫʚʘʪʠ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʨʦʟʚô̫ ʟʘʥʥʷ ʟʘʚʜʘʥʴ; 

Å ʧʽʜʪʨʠʤʫʚʘʪʠ ʘʪʤʦʩʬʝʨʫ ʜʦʚʽʨʠ ʪʘ ʚʟʘʻʤʥʦʾ ʧʦʚʘʛʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʣʴ ʫʯʠʪʝʣʷ ʫ ʛʨʫʧʦʚʦʤʫ ʥʘʚʯʘʥʥʽ ʧʦʣʷʛʘʻ ʥʝ ʣʠʰʝ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʡ ʫ 

ʩʪʚʦʨʝʥʥʽ ʫʤʦʚ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʘʤʦʩʪʽʡʥʦʩʪʽ, ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʩʧʽʣʴʥʦʾ 

ʩʧʨʘʚʠ. 

7. ɺʠʜʠ ʛʨʫʧʦʚʦʾ ʪʘ ʧʘʨʥʦʾ ʨʦʙʦʪʠ ʫ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʘʥʜʥʠʭ ʥʘʚʠʯʦʢ. 

ɺʠʙʽʨ ʬʦʨʤ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʤʘʥʜʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʝʪʠ ʫʨʦʢʫ, ʟʤʽʩʪʫ ʥʘʚʯʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʪʘ ʨʽʚʥʷ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʥʘʚʠʯʦʢ ʩʧʽʚʧʨʘʮʽ ʫ ʜʽʪʝʡ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʠʜʽʚ 

ʛʨʫʧʦʚʦʾ ʨʦʙʦʪʠ ʜʦʧʦʤʘʛʘʻ ʧʽʜʪʨʠʤʫʚʘʪʠ ʘʢʪʠʚʥʽʩʪʴ ʫʯʥʽʚ, ʨʦʟʚʠʚʘʪʠ ʾʭʥʻ ʤʠʩʣʝʥʥʷ ʪʘ ʬʦʨʤʫʚʘʪʠ 

ʢʫʣʴʪʫʨʫ ʚʟʘʻʤʦʜʽʾ. 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʨʫʧʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ: 

Å ʩʧʽʣʴʥʠʡ ʧʦʰʫʢ ʪʘ ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ; 

Å ʧʝʨʝʚʽʨʢʫ ʡ ʟʘʢʨʽʧʣʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʟʥʘʥʴ; 

Å ʨʦʟʚʠʪʦʢ ʫʤʽʥʥʷ ʘʥʘʣʽʟʫʚʘʪʠ, ʧʦʨʽʚʥʶʚʘʪʠ ʪʘ ʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ; 

Å ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʘʨʛʫʤʝʥʪʦʚʘʥʦʛʦ ʚʠʩʣʦʚʣʝʥʥʷ ʚʣʘʩʥʦʾ ʜʫʤʢʠ; 

Å ʨʦʟʚʠʪʦʢ ʟʜʘʪʥʦʩʪʽ ʚʝʩʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ ʜʽʘʣʦʛ. 

ʇʘʨʥʘ ʽ ʛʨʫʧʦʚʘ ʨʦʙʦʪʘ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʠʪʠ ʫʤʦʚʠ, ʟʘ ʷʢʠʭ ʢʦʞʥʘ ʜʠʪʠʥʘ ʩʪʘʻ ʘʢʪʠʚʥʠʤ 

ʫʯʘʩʥʠʢʦʤ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʋʯʥʽ ʚʯʘʪʴʩʷ ʥʝ ʣʠʰʝ ʚʠʢʦʥʫʚʘʪʠ ʚʣʘʩʥʫ ʯʘʩʪʠʥʫ ʟʘʚʜʘʥʥʷ, ʘ ʡ 

ʜʦʧʦʤʘʛʘʪʠ ʽʥʰʠʤ, ʦʙʤʽʥʶʚʘʪʠʩʷ ʜʦʩʚʽʜʦʤ ʪʘ ʩʧʽʣʴʥʦ ʜʦʩʷʛʘʪʠ ʨʝʟʫʣʴʪʘʪʫ. 

8. ʄʝʪʦʜʠ ʪʘ ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʤʘʥʜʥʦʛʦ ʥʘʚʯʘʥʥʷ. 
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ɼʣʷ ʨʦʟʚʠʪʢʫ ʢʦʤʘʥʜʥʠʭ ʫʤʽʥʴ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ ʝʬʝʢʪʠʚʥʠʤʠ ʻ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ 

ʥʘʚʯʘʥʥʷ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʘʢʪʠʚʥʝ ʩʧʽʣʢʫʚʘʥʥʷ, ʦʙʤʽʥ ʜʫʤʢʘʤʠ ʪʘ ʩʧʽʣʴʥʝ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ʆʜʥʠʤ ʽʟ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʻ ʛʨʫʧʦʚʘ ʜʠʩʢʫʩʽʷ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫʯʥʷʤ ʨʦʟʛʣʷʜʘʪʠ ʧʨʦʙʣʝʤʫ ʟ 

ʨʽʟʥʠʭ ʧʦʟʠʮʽʡ, ʚʠʩʣʦʚʣʶʚʘʪʠ ʚʣʘʩʥʽ ʤʽʨʢʫʚʘʥʥʷ ʪʘ ʟʥʘʭʦʜʠʪʠ ʩʧʽʣʴʥʝ ʨʽʰʝʥʥʷ. ʇʽʜ ʯʘʩ ʜʠʩʢʫʩʽʾ 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʘʚʠʯʢʠ ʩʣʫʭʘʥʥʷ, ʘʨʛʫʤʝʥʪʘʮʽʾ, ʪʦʣʝʨʘʥʪʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʽʥʰʠʭ ʧʦʛʣʷʜʽʚ. 

ʆʩʦʙʣʠʚʫ ʮʽʥʥʽʩʪʴ ʤʘʶʪʴ ʧʨʦʙʣʝʤʥʽ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʩʧʦʥʫʢʘʶʪʴ ʜʽʪʝʡ ʘʥʘʣʽʟʫʚʘʪʠ ʩʠʪʫʘʮʽʶ, 

ʩʪʘʚʠʪʠ ʟʘʧʠʪʘʥʥʷ, ʚʠʷʚʣʷʪʠ ʩʫʧʝʨʝʯʥʦʩʪʽ ʪʘ ʩʘʤʦʩʪʽʡʥʦ ʟʥʘʭʦʜʠʪʠ ʰʣʷʭʠ ʨʦʟʚô̫ ʟʘʥʥʷ. ʊʘʢʽ ʟʘʚʜʘʥʥʷ 

ʬʦʨʤʫʶʪʴ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʪʘ ʧʽʜʚʠʱʫʶʪʴ ʧʽʟʥʘʚʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʫʯʥʽʚ. 

ʑʝ ʦʜʥʠʤ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʻ ʤʦʟʢʦʚʠʡ ʰʪʫʨʤ, ʷʢʠʡ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʧʦʰʫʢ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʽʜʝʡ ʫ ʧʨʦʮʝʩʽ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ. ɺʘʞʣʠʚʦʶ ʫʤʦʚʦʶ ʡʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʻ ʚʽʜʩʫʪʥʽʩʪʴ 

ʧʝʨʝʜʯʘʩʥʦʾ ʢʨʠʪʠʢʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʦʞʥʦʤʫ ʫʯʥʝʚʽ ʚʽʣʴʥʦ ʚʠʩʣʦʚʣʶʚʘʪʠ ʩʚʦʾ ʧʨʦʧʦʟʠʮʽʾ. 

ʋ ʧʨʘʢʪʠʮʽ ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʬʦʨʤ ʢʦʤʘʥʜʥʦʾ ʚʟʘʻʤʦʜʽʾ: 

 çʂʘʨʫʩʝʣʴè ð ʬʦʨʤʘ ʨʦʙʦʪʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʢʦʨʦʪʢʝ ʩʧʽʣʢʫʚʘʥʥʷ ʫʯʥʽʚ ʽʟ ʨʽʟʥʠʤʠ ʧʘʨʪʥʝʨʘʤʠ. 

ɺʦʥʘ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʰʚʠʜʢʦʛʦ ʦʙʤʽʥʫ ʜʫʤʢʘʤʠ, ʫʤʽʥʥʷ ʩʣʫʭʘʪʠ ʩʧʽʚʨʦʟʤʦʚʥʠʢʘ ʪʘ ʬʦʨʤʫʣʶʚʘʪʠ 

ʚʣʘʩʥʫ ʧʦʟʠʮʽʶ. 

 çɸʢʚʘʨʽʫʤè ð ʤʝʪʦʜ, ʟʘ ʷʢʦʛʦ ʦʜʥʘ ʛʨʫʧʘ ʫʯʥʽʚ ʜʝʤʦʥʩʪʨʫʻ ʧʨʦʮʝʩ ʦʙʛʦʚʦʨʝʥʥʷ ʧʝʚʥʦʛʦ 

ʧʠʪʘʥʥʷ, ʘ ʽʥʰʽ ʫʯʘʩʥʠʢʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʽ ʘʥʘʣʽʟʫʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʚʟʘʻʤʦʜʽʾ. ʊʘʢʘ ʬʦʨʤʘ ʜʦʧʦʤʘʛʘʻ 

ʨʦʟʚʠʚʘʪʠ ʥʘʚʠʯʢʠ ʚʝʜʝʥʥʷ ʜʽʘʣʦʛʫ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ. 

 çɸʞʫʨʥʘ ʧʠʣʢʘè ð ʪʝʭʥʦʣʦʛʽʷ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʧʦʜʽʣ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ 

ʛʨʫʧʠ ʪʘ ʧʦʜʘʣʴʰʠʡ ʦʙʤʽʥ ʦʪʨʠʤʘʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ. ʄʝʪʦʜ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʢʦʞʥʦʛʦ 

ʫʯʥʷ, ʘʜʞʝ ʨʝʟʫʣʴʪʘʪ ʢʦʤʘʥʜʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʥʝʩʢʫ ʚʩʽʭ ʾʾ ʯʣʝʥʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ ʢʦʤʘʥʜʥʦʛʦ ʥʘʚʯʘʥʥʷ ʩʧʨʠʷʻ ʘʢʪʠʚʥʦʤʫ ʟʘʣʫʯʝʥʥʶ ʫʯʥʽʚ 

ʜʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʬʦʨʤʫʻ ʥʘʚʠʯʢʠ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ, ʚʟʘʻʤʦʜʦʧʦʤʦʛʠ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ 

ʩʪʘʚʣʝʥʥʷ ʜʦ ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɺʠʩʥʦʚʢʠ 

ʌʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʢʦʤʘʥʜʥʦʾ ʚʟʘʻʤʦʜʽʾ ʚ ʫʯʥʽʚ ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ 

ʩʫʯʘʩʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʂʦʤʘʥʜʥʘ ʨʦʙʦʪʘ ʩʧʨʠʷʻ ʥʝ ʣʠʰʝ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ, 

ʘ ʡ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʽʩʥʠʭ ʷʢʦʩʪʝʡ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʫʩʧʽʰʥʦʾ ʩʦʮʽʘʣʽʟʘʮʽʾ. 

ʆʨʛʘʥʽʟʘʮʽʷ ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʯʝʨʝʟ ʛʨʫʧʦʚʫ ʪʘ ʧʘʨʥʫ ʨʦʙʦʪʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʽ ʤʝʪʦʜʽʚ ʩʧʽʚʧʨʘʮʽ ʜʦʧʦʤʘʛʘʻ ʫʯʥʷʤ ʥʘʙʫʚʘʪʠ ʜʦʩʚʽʜʫ ʚʟʘʻʤʦʜʽʾ, ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, 

ʧʘʨʪʥʝʨʩʪʚʘ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ. 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʫʢʨʘʾʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʟʜʘʪʥʽʩʪʴ ʧʨʘʮʶʚʘʪʠ ʨʘʟʦʤ, ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʽʥʰʠʭ ʽ ʜʦʩʷʛʘʪʠ ʩʧʽʣʴʥʦʾ ʤʝʪʠ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ. ʉʘʤʝ ʮʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʪʘʥʫʪʴ 

ʚʘʞʣʠʚʦʶ ʦʩʥʦʚʦʶ ʫʩʧʽʰʥʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʤʘʡʙʫʪʥʴʦʛʦ ʧʦʢʦʣʽʥʥʷ ʫ ʧʦʚʦʻʥʥʽʡ 

ʋʢʨʘʾʥʽ. 
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maryanivkaschool.klasna.com/ru/article/grupoviformi-roboti-yak-zasib-rozvitkupiznavalno.html 
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ʄʽʥʝʥʦʢ ɸʥʪʦʥʽʥʘ ʆʣʝʢʩʽʾʚʥʘ 

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ  

ʂʽʨʩʝʡ ʂʨʽʩʪʽʥʘ ɻʝʥʥʘʜʽʾʚʥʘ 

ɺʦʩʢʦʙʦʡʥʠʢ ɸʥʘʩʪʘʩʽʷ ʉʝʨʛʽʾʚʥʘ 

ʤʘʛʽʩʪʨʠ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  

çʏʝʨʥʽʛʽʚʩʴʢʠʡ ʢʦʣʝʛʽʫʤè ̔ʤ. ʊ.ɻ.ʐʝʚʯʝʥʢʘ 

ʤ.ʏʝʨʥʽʛʽʚ, ʋʢʨʘʾʥʘ 

 

ʌʆʈʄʋɺɸʅʅʗ ʇʈʀʈʆɼʅʀʏʆɰ ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ʋʏʅɯɺ ʇʆʏɸʊʂʆɺʆɰ ʐʂʆʃʀ ʅɸ 

ʋʈʆʂɸʍ çʗ ɼʆʉʃɯɼɾʋʖ ʉɺɯʊè ʄɽʊʆɼʆʄ ʉʀʅɽʂʊʀʂʀ 

 

ɸʥʦʪʘʮʽʷ. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ 

çʧʨʠʨʦʜʥʠʯʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴè ʫ ʚʽʪʯʠʟʥʷʥʦʤʫ ʪʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʩʪʦʨʽ. ʊʝʦʨʝʪʠʯʥʦ 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʝʜʘʛʦʛʽʯʥʠʭ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʧʨʠʨʦʜʥʠʯʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʫʯʥʽʚ 

ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ ʥʘ ʫʨʦʢʘʭ çʗ ʜʦʩʣʽʜʞʫʶ ʩʚʽʪè, ʟʚʘʞʘʶʯʠ ʥʘ ʩʚʽʪʦʚʽ ʪʝʥʜʝʥʮʽʾ ʧʨʠʨʦʜʥʠʯʦʾ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʪʘ ʧʨʦʙʣʝʤʠ ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʩʚʽʪʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʟʤʽʩʪʫ ʥʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʫʯʥ̔ ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ, ʧʨʠʨʦʜʥʠʯʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʤʝʪʦʜ ʩʠʥʝʢʪʠʢʠ, 

ʧʝʜʘʛʦʛʽʯʥʽ ʫʤʦʚʠ. 

 

ɺʘʞʣʠʚʽ ʧʠʪʘʥʥʷ ʧʨʠʨʦʜʦʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟô̫ ʚʠʣʠʩʷ ʷʢ ʨʝʟʫʣʴʪʘʪ ʧʦʻʜʥʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʢʨʠʟ, 

ʝʢʦʥʦʤʽʯʥʠʭ ʟʤʽʥ, ʥʘʫʢʦʚʠʭ ʚʽʜʢʨʠʪʪʽʚ ʽ ʩʦʮʽʘʣʴʥʦʛʦ ʪʠʩʢʫ. ʉʫʯʘʩʥʠʡ ʩʚʽʪ ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʢʣʽʤʘʪʠʯʥʦ 

ʥʝʡʪʨʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ, ʜʝ ʦʩʚʽʪʘ ʤʘʻ ʩʪʘʪʠ ʦʩʥʦʚʦʶ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʩʪʘʚʣʝʥʥʷ, ʘʜʞʝ ʩʘʤʝ ʦʩʚʽʪʘ ʜʣʷ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ (Education for Sustainable Development ï ESD) ʬʦʨʤʫʻ ʫ ʣʶʜʝʡ ʟʥʘʥʥʷ, ʥʘʚʠʯʢʠ, 

ʮʽʥʥʦʩʪʽ ʡ ʟʜʘʪʥʽʩʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʛʣʦʙʘʣʴʥʽ ʚʠʢʣʠʢʠ [1]. ʇʨʘʢʪʠʯʥʽ ʧʽʜʭʦʜʠ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʩʪʦʨʫ (ʧʨʦʻʢʪʠ, ʧʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʽʥʪʝʛʨʦʚʘʥʽ ʢʫʨʩʠ ʪʦʱʦ) ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʥʝ ʣʠʰʝ 

ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ, ʘ ʡ ʬʦʨʤʫʶʪʴ ʧʨʠʨʦʜʥʠʯʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʱʦ ʩʧʨʠʷʪʠʤʝ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ï 

ʚʠʨʽʰʝʥʥʶ ʨʝʘʣʴʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ.  

ʋ ʤʽʞʥʘʨʦʜʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʩʪʦʨʽ ʧʨʠʨʦʜʥʠʯʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʦʪʦʪʦʞʥʶʻʪʴʩʷ ʟ ʧʦʥʷʪʪʷʤ 

scientific literacy (ʥʘʫʢʦʚʘ ʛʨʘʤʦʪʥʽʩʪʴ). ʆʨʽʻʥʪʫʶʯʠʩʴ ʥʘ ʩʚʽʪʦʚʽ ʪʨʝʥʜʠ, ʋʢʨʘʾʥʘ ʙʝʨʝ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ 

ʫ ʤʽʞʥʘʨʦʜʥʦʤʫ ʤʦʥʽʪʦʨʠʥʛʦʚʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʷʢʦʩʪʽ ʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ  PISA  (Programme for 

International Student Assessment) ʟ 2018 ʨʦʢʫ.  ɺʧʨʦʚʘʜʞʝʥʥʷ ʜʘʥʠʭ ʧʽʜʭʦʜʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʦ, 

ʜʝ ʤʦʞʥʘ ʚʢʘʟʘʪʠ ʥʘ ʦʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʚ ʋʢʨʘʾʥʽ: ʧʦʪʨʝʙʘ ʚ ʦʥʦʚʣʝʥʥʽ ʤʝʪʦʜʠʢʠ 

ʥʘʚʯʘʥʥʷ, ʥʝʜʦʩʪʘʪʥʷ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʘ ʙʘʟʘ, ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʦʙʤʝʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ STEM-ʣʘʙʦʨʘʪʦʨʽʡ. 

ɺ ʋʢʨʘʾʥʽ ʧʨʠʨʦʜʥʠʯʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʫ ʧʦʯʘʪʢʦʚʽʡ ʰʢʦʣʽ ʚʠʟʥʘʯʝʥʘ ʫ ɿʘʢʦʥʽ ʋʢʨʘʾʥʠ çʇʨʦ 

ʦʩʚʽʪʫè ʪʘ ʫ ɼʝʨʞʘʚʥʦʤʫ ʩʪʘʥʜʘʨʪʽ  ʧʦʯʘʪʢʦʚʦʾ ʦʩʚʽʪʠ. ɺ ʦʩʪʘʥʥʴʦʤʫ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʧʨʠʨʦʜʥʠʯʘ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʧʝʨʝʜʙʘʯʘʻ ʬʦʨʤʫʚʘʥʥʷ ʜʦʧʠʪʣʠʚʦʩʪʽ, ʧʨʘʛʥʝʥʥʷ ʰʫʢʘʪʠ ʽ ʧʨʦʧʦʥʫʚʘʪʠ ʥʦʚʽ ʽʜʝʾ, 

ʩʘʤʦʩʪʽʡʥʦ ʯʠ ʚ ʛʨʫʧʽ ʩʧʦʩʪʝʨʽʛʘʪʠ ʪʘ ʜʦʩʣʽʜʞʫʚʘʪʠ, ʬʦʨʤʫʣʶʚʘʪʠ ʧʨʠʧʫʱʝʥʥʷ ʽ ʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʥʘ 

ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʽʚ, ʧʽʟʥʘʚʘʪʠ ʩʝʙʝ ʽ ʥʘʚʢʦʣʠʰʥʽʡ ʩʚʽʪ ʰʣʷʭʦʤ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ 

[2]. ɸ ʤʝʪʦʶ ʧʨʠʨʦʜʥʠʯʦʾ ʦʩʚʽʪʥʴʦʾ ʛʘʣʫʟʽ ʻ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʧʨʘʮʶʚʘʥʥʷ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʟʜʦʙʫʚʘʯʝʤ 

ʦʩʚʽʪʠ ʽʥʬʦʨʤʘʮʽʾ ʧʨʠʨʦʜʥʠʯʦʛʦ ʟʤʽʩʪʫ, ʫʩʚʽʜʦʤʣʝʥʥʷ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ ʦʙô̒ ʢʪʽʚ ʪʘ ʷʚʠʱ ʧʨʠʨʦʜʠ, 

ʩʪʚʦʨʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʤʦʜʝʣʝʡ ʪʘ ʽʥʰʝ.  

ʋ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʚʯʝʥʠʤʠ  (ɻʨʦʰʦʚʝʥʢʦ ʆ. ʇ. ʪʘ ʽʥ.) ʚʢʘʟʘʥʦ, ʱʦ ʩʝʨʝʜ 

ʦʩʥʦʚʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʱʦ ʻ ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʫ ʥʦʚʽʡ ʫʢʨʘʾʥʩʴʢʽʡ ʰʢʦʣʽ, ʚʘʨʪʦ ʧʨʠʜʽʣʠʪʠ ʦʩʦʙʣʠʚʫ 

ʫʚʘʛʫ ʨʦʟʚʠʪʢʫ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʱʦ ʬʦʨʤʫʶʪʴ ʚ ʫʯʥʽʚ ʫʷʚʣʝʥʥʷ ʧʨʦ ʮʽʣʽʩʥʫ ʢʘʨʪʠʥʫ ʩʚʽʪʫ, ʟʘʢʦʥʠ ʪʘ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʘ ʷʢʠʤʠ ʬʫʥʢʮʽʦʥʫʻ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʆʢʨʝʤʦ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʧʨʠʨʦʜʥʠʯʦ-

ʥʘʫʢʦʚʽʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʷʢʘ ʻ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʫʯʘʩʥʦʾ ʧʨʠʨʦʜʥʠʯʦʾ ʦʩʚʽʪʠ [3].  

ʆʙ̌ʨʫʥʪʦʚʘʥʽʩʪʴ ʧʝʜʘʛʦʛʽʯʥʠʭ ʫʤʦʚ ʩʧʨʠʷʻ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʚ ʫʯʥʽʚ ʫʤʽʥʥʷ ʩʧʦʩʪʝʨʽʛʘʪʠ, 

ʘʥʘʣʽʟʫʚʘʪʠ ʧʨʠʨʦʜʥʽ ʷʚʠʱʘ, ʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʪʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʜʦʙʫʪʽ ʟʥʘʥʥʷ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ 

ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʧʽʟʥʘʥʥʷ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʇʦʨʷʜ ʽʟ ʬʨʦʥʪʘʣʴʥʠʤʠ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ 

ʬʦʨʤʘʤʠ ʨʦʙʦʪʠ ʥʝʦʙʭʽʜʥʦ  ʟʘʣʫʯʠʪʠ  ʤʦʣʦʜʰʠʭ  ʰʢʦʣʷʨʽʚ  ʜʦ  ʢʦʣʝʢʪʠʚʥʦʾ  ʜʽʷʣʴʥʦʩʪʽ  (ʧʘʨʥʘ,  

ʛʨʫʧʦʚʘ  ʨʦʙʦʪʘ)  ʽʟ  ʟʘʩʪʦʩʫʚʘʥʥʷʤ  ʽʥʥʦʚʘʮʽʡʥʠʭ  ʤʝʪʦʜʠʢ,  ʚʠʢʦʨʠʩʪʘʥʥʷʤ  ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ  ʟʘʩʦʙʽʚ. ʆʜʥʠʤ ʽʟ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʻ ʩʠʥʝʢʪʠʢʘ. ʉʫʪʥʽʩʪʴ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʫ ʩʚʽʜʦʤʦʤʫ 
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ʚʠʢʦʨʠʩʪʘʥʥʽ ʘʥʘʣʦʛʽʡ ʪʘ ʤʝʪʘʬʦʨ ʜʣʷ ʧʦʻʜʥʘʥʥʷ ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ ʥʝʩʫʤʽʩʥʠʭ ʷʚʠʱ ʟ ʤʝʪʦʶ 

ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʽʜʝʡ [3; 4]. 

ʉʠʥʝʢʪʠʯʥʽ ʤʝʪʦʜʠ (ʘʥʘʣʦʛʽʷ, ʤʝʪʘʬʦʨʘ, ʤʦʜʝʣʶʚʘʥʥʷ, ʧʦʻʜʥʘʥʥʷ ʧʨʦʪʠʣʝʞʥʦʩʪʝʡ, 

ʬʘʥʪʘʟʫʚʘʥʥʷ) ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʥʪʝʛʨʘʮʽʶ ʟʥʘʥʴ, ʜʘʶʯʠ ʟʤʦʛʫ ʫʯʥʷʤ ʩʪʚʦʨʠʪʠ ʟʚô̫ ʟʢʠ ʤʽʞ ʨʽʟʥʠʤʠ 

ʧʨʝʜʤʝʪʘʤʠ, ʱʦ ʩʧʨʠʷʻ ʧʦʚʥʽʰʦʤʫ ʽ ʛʣʠʙʰʦʤʫ ʨʦʟʫʤʽʥʥʶ ʤʘʪʝʨʽʘʣʫ ʡ ʨʦʟʚʠʪʢʦʚʽ ʛʣʦʙʘʣʴʥʦʛʦ 

ʤʠʩʣʝʥʥʷ. 

ɺʯʝʥʠʤʠ (ɹʦʥʜʘʨʝʥʢʦ ʅ. ɺ., ʂʦʩʷʥʯʫʢ ʉ. ɺ.) ʙʫʣʦ ʜʦʚʝʜʝʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʥʝʢʪʠʢʠ ʫ ʥʘʚʯʘʥʥʽ 

ʧʨʠʨʦʜʥʠʯʠʭ ʧʨʝʜʤʝʪʽʚ ʷʢ ʪʝʭʥʽʢʘ, ʤʝʪʦʜ ʽ ʧʽʜʭʽʜ ʜʦ ʥʘʚʯʘʥʥʷ ʡ ʫʚʠʨʘʟʥʝʥʥʷ ʩʫʙô̒ ʢʪ-ʩʫʙô̒ ʢʪʥʦʾ 

ʚʟʘʻʤʦʜʽʾ. ʗʢ ʥʘʚʯʘʣʴʥʘ ʪʝʭʥʽʢʘ, ʩʠʥʝʢʪʠʢʘ ʜʘʻ ʫʯʥʷʤ ʦʩʤʠʩʣʝʥʝ ʡ ʘʚʪʝʥʪʠʯʥʝ ʨʦʟʫʤʽʥʥʷ ʥʘʫʢʦʚʠʭ 

ʢʦʥʮʝʧʮʽʡ, ʧʦʚô̫ ʟʫʶʯʠ ʾʭ ʟ ʨʝʘʣʴʥʠʤʠ ʞʠʪʪʻʚʠʤʠ ʩʠʪʫʘʮʽʷʤʠ [4]. 

ʄʝʪʦʜ ʩʠʥʝʢʪʠʢʠ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʧʦʯʘʪʢʦʚʠʭ ʰʢʦʣʘʭ ʉʐɸ, ʂʘʥʘʜʠ, ɺʝʣʠʢʦʾ 

ɹʨʠʪʘʥʽʾ ʪʘ ʌʽʥʣʷʥʜʽʾ ʜʣʷ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ, ʫʷʚʠ ʡ ʫʤʽʥʥʷ ʫʯʥʽʚ ʟʥʘʭʦʜʠʪʠ ʥʝʩʪʘʥʜʘʨʪʥʽ 

ʨʽʰʝʥʥʷ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʘʣʦʛʽʡ, ʤʝʪʘʬʦʨ ʽ ʘʩʦʮʽʘʮʽʡ. ʋ ʰʢʦʣʘʭ ʗʧʦʥʽʾ ʪʘ ʉʽʥʛʘʧʫʨʫ ʩʠʥʝʢʪʠʢʘ 

ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʜʦʩʣʽʜʥʠʮʴʢʠʤ ʽ ʜʽʷʣʴʥʽʩʥʠʤ ʥʘʚʯʘʥʥʷʤ, ʱʦ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʧʨʠʨʦʜʥʠʯʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ. 

ɺʘʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʧʨʠʨʦʜʥʠʯʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ ʻ ʦʜʥʠʤ ʽʟ 

ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʚʜʘʥʴ ʩʫʯʘʩʥʦʾ ʧʦʯʘʪʢʦʚʦʾ ʦʩʚʽʪʠ ʚ ʫʤʦʚʘʭ ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʮʝʧʮʽʾ ʅʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ 

ʰʢʦʣʠ ʪʘ ʩʚʽʪʦʚʠʭ ʪʝʥʜʝʥʮʽʡ ʨʝʬʦʨʤʫʚʘʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ. ɸʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ ʽ 

ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʧʨʠʨʦʜʥʠʯʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʧʝʨʝʜʙʘʯʘʻ ʥʝ ʣʠʰʝ ʟʘʩʚʦʻʥʥʷ 

ʟʥʘʥʴ ʧʨʦ ʧʨʠʨʦʜʫ, ʘ ʡ ʨʦʟʚʠʪʦʢ ʫʤʽʥʥʷ ʜʦʩʣʽʜʞʫʚʘʪʠ, ʘʥʘʣʽʟʫʚʘʪʠ, ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʧʨʠʯʠʥʥʦ-

ʥʘʩʣʽʜʢʦʚʽ ʟʚô̫ ʟʢʠ ʪʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘʙʫʪʽ ʟʥʘʥʥʷ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʧʨʠʨʦʜʥʠʯʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʚʦʨʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʫʤʦʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, ʟʘʣʫʯʝʥʥʷ ʫʯʥʽʚ ʜʦ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ, ʧʨʦʻʢʪʥʦʾ ʪʘ ʢʦʣʝʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʆʩʦʙʣʠʚʫ ʨʦʣʴ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʚʽʜʽʛʨʘʻ ʤʝʪʦʜ 

ʩʠʥʝʢʪʠʢʠ, ʷʢʠʡ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ, ʫʷʚʠ, ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʟʜʘʪʥʦʩʪʽ ʫʯʥʽʚ 

ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚô̫ ʟʢʠ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʘʣʦʛʽʡ, ʤʝʪʘʬʦʨ ʽ ʘʩʦʮʽʘʮʽʡ. ɺʽʜʪʘʢ 

ʫʧʨʦʚʘʜʞʝʥʥʷ ʩʠʥʝʢʪʠʢʠ ʥʘ ʫʨʦʢʘʭ çʗ ʜʦʩʣʽʜʞʫʶ ʩʚʽʪè ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ ʧʨʠʨʦʜʥʠʯʦʾ 

ʦʩʚʽʪʠ, ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʫʤʽʥʴ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ, ʬʦʨʤʫʚʘʥʥʶ ʧʨʠʨʦʜʥʠʯʦʾ ʢʦʤʧʝʪʝʥʪʥʽʩʪʽ 

ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʧʨʠʨʦʜʠ ʡ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 
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ʉʫʭʦʤʣʠʥ ɹʦʛʜʘʥ ɸʥʘʪʦʣʽʡʦʚʠʯ 

ʘʩʧʽʨʘʥʪ 

ɼɿ çʃʫʛʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ̔ʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘè 

ʤ. ʃʫʙʥʠ, ʇʦʣʪʘʚʩʴʢʘ ʦʙʣʘʩʪʴ, ʋʢʨʘʾʥʘ 

 

ʎʀʌʈʆɺɯ ɯʅʉʊʈʋʄɽʅʊʀ ʇɯɼʊʈʀʄʂʀ ɯʅʊɽɻʈʆɺɸʅʆɻʆ ʅɸɺʏɸʅʅʗ ʋ ʇʆʏɸʊʂʆɺɯʁ 

ʆʉɺɯʊɯ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʪʝʟʘʭ ʨʦʟʛʣʷʥʫʪʦ ʨʦʣʴ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫ ʧʽʜʪʨʠʤʮʽ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ ʚ ʫʤʦʚʘʭ ʅʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ. ɺʠʟʥʘʯʝʥʦ ʩʫʪʥʽʩʪʴ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚ'ʷʟʢʽʚ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟʘ ʜʠʜʘʢʪʠʯʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʪʘ ʦʢʨʝʩʣʝʥʦ 

ʧʝʜʘʛʦʛʽʯʥʽ ʫʤʦʚʠ ʾʭ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʧʦʯʘʪʢʦʚʽʡ ʰʢʦʣʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ̔ ʥʪʝʛʨʦʚʘʥʝ ʥʘʚʯʘʥʥʷ, ʮʠʬʨʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʧʦʯʘʪʢʦʚʘ ʦʩʚʽʪʘ, ʤʽʞʧʨʝʜʤʝʪʥʽ 

ʟʚ'ʷʟʢʠ, ʮʠʬʨʦʚʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʅʦʚʘ ʫʢʨʘʾʥʩʴʢʘ ʰʢʦʣʘ. 

 

ʈʝʬʦʨʤʫʚʘʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʦʩʚʽʪʠ ʚ ʤʝʞʘʭ ʂʦʥʮʝʧʮʽʾ çʅʦʚʘ ʫʢʨʘʾʥʩʴʢʘ ʰʢʦʣʘè ʟʫʤʦʚʠʣʦ ʧʝʨʝʭʽʜ 

ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʽʥʪʝʛʨʦʚʘʥʽʡ ʦʩʥʦʚʽ. ɼʝʨʞʘʚʥʠʡ ʩʪʘʥʜʘʨʪ ʧʦʯʘʪʢʦʚʦʾ ʦʩʚʽʪʠ 

ʧʨʷʤʦ ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʽʷʣʴʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʥʘ ʽʥʪʝʛʨʦʚʘʥʽʡ ʦʩʥʦʚʽ ʫ ʧʝʨʰʦʤʫ ʮʠʢʣʽ 

ʥʘʚʯʘʥʥʷ ʪʘ ʥʘ ʽʥʪʝʛʨʦʚʘʥʦ-ʧʨʝʜʤʝʪʥʽʡ ʦʩʥʦʚʽ ð ʫ ʜʨʫʛʦʤʫ [1]. ɯʥʪʝʛʨʦʚʘʥʝ ʥʘʚʯʘʥʥʷ ʜʦʟʚʦʣʷʻ 

ʧʦʜʦʣʘʪʠ ʬʨʘʛʤʝʥʪʘʨʥʽʩʪʴ ʟʥʘʥʴ, ʩʬʦʨʤʫʚʘʪʠ ʚ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ ʮʽʣʽʩʥʫ ʢʘʨʪʠʥʫ ʩʚʽʪʫ ʪʘ 

ʨʦʟʚʠʥʫʪʠ ʢʣʶʯʦʚʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʩʝʨʝʜ ʷʢʠʭ ʯʽʣʴʥʝ ʤʽʩʮʝ ʧʦʩʽʜʘʻ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʘ [2]. 

ɺʦʜʥʦʯʘʩ ʩʫʯʘʩʥʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʥʝʤʦʞʣʠʚʦ ʫʷʚʠʪʠ ʙʝʟ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʂʦʥʮʝʧʮʽʷ 

ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚʠʟʥʘʻ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʦʜʥʽʻʶ ʟ 

ʢʣʶʯʦʚʠʭ ʜʣʷ ʫʩʧʽʰʥʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʚʧʝʚʥʝʥʝ, ʢʨʠʪʠʯʥʝ ʡ ʚʽʜʧʦʚʽʜʘʣʴʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʥʘʚʯʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ [3]. ʇʦʻʜʥʘʥʥʷ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʟ 

ʮʠʬʨʦʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʩʪʚʦʨʶʻ ʩʠʥʝʨʛʽʡʥʠʡ ʝʬʝʢʪ: ʮʠʬʨʦʚʽ ʟʘʩʦʙʠ ʧʨʠʨʦʜʥʦ ʦʙ'ʻʜʥʫʶʪʴ ʟʤʽʩʪ 

ʨʽʟʥʠʭ ʦʩʚʽʪʥʽʭ ʛʘʣʫʟʝʡ ʫ ʤʝʞʘʭ ʻʜʠʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʨʦʙʣʷʯʠ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚ'ʷʟʢʠ 

ʥʘʦʯʥʠʤʠ ʪʘ ʜʽʷʣʴʥʽʩʥʠʤʠ. 

ʄʝʪʦʶ ʮʠʭ ʪʝʟ ʻ ʘʥʘʣʽʟ ʤʦʞʣʠʚʦʩʪʝʡ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫ ʧʽʜʪʨʠʤʮʽ ʽʥʪʝʛʨʦʚʘʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ ʪʘ ʾʭ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʟʘ ʜʠʜʘʢʪʠʯʥʠʤʠ ʬʫʥʢʮʽʷʤʠ. 

ʇʽʜ ʮʠʬʨʦʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʧʽʜʪʨʠʤʢʠ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʠ ʨʦʟʫʤʽʻʤʦ ʩʫʢʫʧʥʽʩʪʴ 

ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʦʥʣʘʡʥ-ʩʝʨʚʽʩʽʚ ʪʘ ʮʠʬʨʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʙ'ʻʜʥʘʥʥʷ ʟʤʽʩʪʫ 

ʢʽʣʴʢʦʭ ʦʩʚʽʪʥʽʭ ʛʘʣʫʟʝʡ ʫ ʮʽʣʽʩʥʫ ʥʘʚʯʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʤʦʣʦʜʰʦʛʦ ʰʢʦʣʷʨʘ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʪʨʘʜʠʮʽʡʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, ʮʠʬʨʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ ʚʠʨʽʟʥʷʶʪʴʩʷ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʶ, ʤʫʣʴʪʠʤʝʜʽʡʥʽʩʪʶ 

ʪʘ ʤʦʞʣʠʚʽʩʪʶ ʤʠʪʪʻʚʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʜʽʷʣʴʥʽʩʥʦʤʫ ʭʘʨʘʢʪʝʨʫ ʧʦʯʘʪʢʦʚʦʾ ʦʩʚʽʪʠ 

[4]. 

ʋʟʘʛʘʣʴʥʝʥʥʷ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʜʦʩʚʽʜʫ ʜʦʟʚʦʣʷʻ ʚʠʦʢʨʝʤʠʪʠ ʢʽʣʴʢʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʛʨʫʧ 

ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟʘ ʨʦʣʣʶ, ʷʢʫ ʚʦʥʠ ʚʽʜʽʛʨʘʶʪʴ ʚ ʽʥʪʝʛʨʦʚʘʥʦʤʫ ʥʘʚʯʘʥʥʽ. ɼʦ ʧʝʨʰʦʾ ʛʨʫʧʠ 

ʥʘʣʝʞʘʪʴ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʢʦʥʪʝʥʪʫ (ʽʥʪʝʨʘʢʪʠʚʥʽ ʧʨʝʟʝʥʪʘʮʽʾ, ʮʠʬʨʦʚʽ ʢʥʠʛʠ, 

ʤʝʥʪʘʣʴʥʽ ʢʘʨʪʠ), ʱʦ ʜʘʶʪʴ ʟʤʦʛʫ ʦʙ'ʻʜʥʘʪʠ ʪʝʢʩʪ, ʟʦʙʨʘʞʝʥʥʷ, ʟʚʫʢ ʽ ʚʽʜʝʦ ʥʘʚʢʦʣʦ ʩʧʽʣʴʥʦʾ ʪʝʤʠ. 

ɼʨʫʛʫ ʛʨʫʧʫ ʫʪʚʦʨʶʶʪʴ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ ʪʘ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ 

ʧʽʜʪʨʠʤʫʶʪʴ ʩʧʽʣʴʥʫ ʨʦʙʦʪʫ ʫʯʥʽʚ ʥʘʜ ʤʽʞʧʨʝʜʤʝʪʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ. ʊʨʝʪʷ ʛʨʫʧʘ ð ̔ ʥʩʪʨʫʤʝʥʪʠ 

ʛʝʡʤʽʬʽʢʘʮʽʾ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ (ʚʽʢʪʦʨʠʥʠ, ʥʘʚʯʘʣʴʥʽ ʢʚʝʩʪʠ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʨʦʙʦʯʽ ʘʨʢʫʰʽ), 

ʱʦ ʽʥʪʝʛʨʫʶʪʴ ʟʤʽʩʪ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʽʚ ʫ ʬʦʨʤʽ ʛʨʠ. ʏʝʪʚʝʨʪʫ ʛʨʫʧʫ ʩʪʘʥʦʚʣʷʪʴ ʩʝʨʚʽʩʠ ʜʦʧʦʚʥʝʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ ʪʘ ʛʝʦʣʦʢʘʮʽʡʥʽ ʟʘʩʪʦʩʫʥʢʠ (ʥʘʧʨʠʢʣʘʜ, ʮʠʬʨʦʚʽ ʢʘʨʪʠ, QR-ʢʚʝʩʪʠ), ʷʢʽ ʧʦʻʜʥʫʶʪʴ 

ʧʽʟʥʘʥʥʷ ʜʦʚʢʽʣʣʷ ʟ ʤʦʚʥʦʶ, ʤʘʪʝʤʘʪʠʯʥʦʶ ʪʘ ʧʨʠʨʦʜʥʠʯʦʶ ʩʢʣʘʜʦʚʠʤʠ. 

ʆʩʦʙʣʠʚʫ ʮʽʥʥʽʩʪʴ ʮʠʬʨʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ ʤʘʶʪʴ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʪʝʤʘʪʠʯʥʠʭ ʪʘ ʽʥʪʝʛʨʦʚʘʥʠʭ 

ʪʠʞʥʽʚ, ʢʦʣʠ ʦʜʥʘ ʥʘʩʢʨʽʟʥʘ ʪʝʤʘ ʦʧʨʘʮʴʦʚʫʻʪʴʩʷ ʟʘʩʦʙʘʤʠ ʨʽʟʥʠʭ ʦʩʚʽʪʥʽʭ ʛʘʣʫʟʝʡ. ɿʦʢʨʝʤʘ, ʧʦʙʫʜʦʚʘ 

ʤʘʨʰʨʫʪʫ ʚ ʮʠʬʨʦʚʽʡ ʢʘʨʪʽ ʦʙ'ʻʜʥʫʻ ʧʨʠʨʦʜʥʠʯʫ ʡ ʤʘʪʝʤʘʪʠʯʥʫ ʩʢʣʘʜʦʚʽ, ʘ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʟʘ QR-

ʢʦʜʘʤʠ ʧʦʻʜʥʫʻ ʯʠʪʘʥʥʷ, ʣʦʛʽʢʫ ʪʘ ʨʦʙʦʪʫ ʟ ʽʥʬʦʨʤʘʮʽʻʶ. ʊʘʢʽ ʟʘʚʜʘʥʥʷ ʚʦʜʥʦʯʘʩ ʨʦʟʚʠʚʘʶʪʴ 

ʧʨʝʜʤʝʪʥʽ ʚʤʽʥʥʷ ʪʘ ʮʠʬʨʦʚʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʤʦʣʦʜʰʦʛʦ ʰʢʦʣʷʨʘ. 

ʈʘʟʦʤ ʽʟ ʪʠʤ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʦʪʨʠʤʘʥʥʷ ʥʠʟʢʠ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʫʤʦʚ. ʇʦ-ʧʝʨʰʝ, ʮʝ ʜʦʮʽʣʴʥʽʩʪʴ: ʮʠʬʨʦʚʠʡ ʟʘʩʽʙ ʤʘʻ ʦʙʠʨʘʪʠʩʷ ʧʽʜ ʢʦʥʢʨʝʪʥʫ 

ʜʠʜʘʢʪʠʯʥʫ ʤʝʪʫ, ʘ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʟʘʨʘʜʠ ʥʦʚʠʟʥʠ. ʇʦ-ʜʨʫʛʝ, ʮʝ ʜʦʪʨʠʤʘʥʥʷ ʩʘʥʽʪʘʨʥʦ-
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ʛʽʛʽʻʥʽʯʥʠʭ ʚʠʤʦʛ ʱʦʜʦ ʪʨʠʚʘʣʦʩʪʽ ʨʦʙʦʪʠ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ ʟ ʝʢʨʘʥʦʤ. ʇʦ-ʪʨʝʪʻ, ʮʝ ʛʦʪʦʚʥʽʩʪʴ 

ʫʯʠʪʝʣʷ ʜʦ ʤʝʪʦʜʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʜʦʙʦʨʫ ʡ ʧʦʻʜʥʘʥʥʷ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʟʘʩʦʙʘʤʠ ʥʘʚʯʘʥʥʷ. ʉʘʤʝ ʟʙʘʣʘʥʩʦʚʘʥʝ ʧʦʻʜʥʘʥʥʷ ʮʠʬʨʦʚʦʛʦ ʪʘ ʪʨʘʜʠʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʫʻ ʥʘʡʢʨʘʱʠʡ 

ʥʘʚʯʘʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ [4]. 

ʆʪʞʝ, ʮʠʬʨʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ ʚʠʩʪʫʧʘʶʪʴ ʜʽʻʚʠʤ ʟʘʩʦʙʦʤ ʧʽʜʪʨʠʤʢʠ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ 

ʧʦʯʘʪʢʦʚʽʡ ʦʩʚʽʪʽ, ʦʩʢʽʣʴʢʠ ʫʤʦʞʣʠʚʣʶʶʪʴ ʥʘʦʯʥʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚ'ʷʟʢʽʚ, ʧʦʩʠʣʶʶʪʴ 

ʤʦʪʠʚʘʮʽʶ ʤʦʣʦʜʰʠʭ ʰʢʦʣʷʨʽʚ ʪʘ ʦʜʥʦʯʘʩʥʦ ʬʦʨʤʫʶʪʴ ʾʭʥʶ ʮʠʬʨʦʚʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ 

ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟʘ ʜʠʜʘʢʪʠʯʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʦʨʽʻʥʪʠʨʦʤ ʜʣʷ 

ʚʯʠʪʝʣʷ ʧʽʜ ʯʘʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʽʥʪʝʛʨʦʚʘʥʠʭ ʫʨʦʢʽʚ ʽ ʪʝʤʘʪʠʯʥʠʭ ʪʠʞʥʽʚ. ʇʝʨʩʧʝʢʪʠʚʫ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʥʦʚʠʪʴ ʝʤʧʽʨʠʯʥʘ ʧʝʨʝʚʽʨʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʦʢʨʝʤʣʝʥʠʭ ʛʨʫʧ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚ 

ʫʤʦʚʘʭ ʨʝʘʣʴʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ. 
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ɹʘʛʘʪʠʨʣʠ ɽʣʴʤʘʟ ɹʘʭʪʽʷʨʽʚʥʘ 

ʟʜʦʙʫʚʘʯ ʜʨʫʛʦʛʦ ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ 053 çʇʩʠʭʦʣʦʛʽʷè 

ɭʚʨʦʧʝʡʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʇʃʀɺ ɼʆʐʃʖɹʅʀʍ ʄʆɺʏɸɿʅʀʍ ɼʆʄʆɺʃɽʅʆʉʊɽʁ ʅɸ ʈɯɺɽʅʔ ʂʆʅʌʃɯʂʊʅʆʉʊɯ 

ɺ ʇʆɼʈʋɾɾɯ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʪʝʟʘʭ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʧʣʠʚ ʤʦʚʯʘʟʥʠʭ ʜʦʤʦʚʣʝʥʦʩʪʝʡ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʫ 

ʧʘʨʪʥʝʨʽʚ ʱʝ ʜʦ ʫʢʣʘʜʝʥʥʷ ʰʣʶʙʫ, ʥʘ ʨʽʚʝʥʴ ʧʦʜʨʫʞʥʴʦʾ ʢʦʥʬʣʽʢʪʥʦʩʪʽ. ʊʘʢʽ ʜʦʤʦʚʣʝʥʦʩʪʽ 

ʧʦʪʨʘʢʪʦʚʘʥʦ ʷʢ ʥʝʷʚʥʠʡ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʢʦʥʪʨʘʢʪ ʧʘʨʠ, ʱʦ ʧʦʻʜʥʫʻ ʥʝʚʠʩʣʦʚʣʝʥʽ ʨʦʣʴʦʚʽ ʦʯʽʢʫʚʘʥʥʷ 

ʡ ʜʦʤʘʛʘʥʥʷ, ʮʽʥʥʽʩʥʽ ʪʘ ʧʦʙʫʪʦʚʽ ʥʘʩʪʘʥʦʚʠ. ɿʽʩʪʘʚʣʝʥʦ ʜʚʽ ʣʽʥʽʾ ʧʦʷʩʥʝʥʥʷ ʨʦʟʧʘʜʫ ʰʣʶʙʫ, ʘ ʩʘʤʝ 

ʯʝʨʝʟ ʥʘʨʦʩʪʘʥʥʷ ʨʦʟʯʘʨʫʚʘʥʥʷ ʪʘ ʯʝʨʝʟ ʨʫʡʥʽʚʥʝ ʩʧʽʣʢʫʚʘʥʥʷ; ʥʝʚʠʢʦʥʘʥʽ ʥʝʛʣʘʩʥʽ ʜʦʤʦʚʣʝʥʦʩʪʽ 

ʧʦʩʪʘʶʪʴ ʩʧʽʣʴʥʠʤ ʧʫʩʢʦʚʠʤ ʤʝʭʘʥʽʟʤʦʤ ʦʙʦʭ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʨʽʚʥʝʚʫ ʤʦʜʝʣʴ ʮʠʭ ʜʦʤʦʚʣʝʥʦʩʪʝʡ ʽ 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʧʨʦʛʦʚʦʨʶʚʘʥʥʷ ʦʯʽʢʫʚʘʥʴ ʷʢ ʯʠʥʥʠʢ ʟʥʠʞʝʥʥʷ ʢʦʥʬʣʽʢʪʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ ʚ ʩʽʤ'ʾ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʦʚʯʘʟʥʽ ʜʦʤʦʚʣʝʥʦʩʪʽ, ʥʝʷʚʥʠʡ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʢʦʥʪʨʘʢʪ, ʨʦʣʴʦʚʽ ʦʯʽʢʫʚʘʥʥʷ ʽ 

ʜʦʤʘʛʘʥʥʷ, ʧʦʜʨʫʞʥʷ ʢʦʥʬʣʽʢʪʥʽʩʪʴ, ʜʦʰʣʶʙʥʽ ʦʯʽʢʫʚʘʥʥʷ, ʨʦʟʯʘʨʫʚʘʥʥʷ ʫ ʰʣʶʙʽ, ʧʨʦʛʦʚʦʨʶʚʘʥʥʷ 

ʦʯʽʢʫʚʘʥʴ. 

 

ʉʪʘʙʽʣʴʥʽʩʪʴ ʰʣʶʙʫ ʟʘʣʠʰʘʻʪʴʩʷ ʛʦʩʪʨʦʶ ʧʨʦʙʣʝʤʦʶ ʩʫʯʘʩʥʦʾ ʧʩʠʭʦʣʦʛʽʾ ʩʽʤ'ʾ: ʋʢʨʘʾʥʘ 

ʪʨʠʚʘʣʠʡ ʯʘʩ ʧʝʨʝʙʫʚʘʻ ʩʝʨʝʜ ʢʨʘʾʥ ʽʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʨʦʟʣʫʯʫʚʘʥʦʩʪʽ, ʧʨʠʯʦʤʫ ʧʦʤʽʪʥʘ ʯʘʩʪʢʘ 

ʨʦʟʧʘʜʽʚ ʧʨʠʧʘʜʘʻ ʥʘ ʩʽʤ'ʾ ʟ ʜʽʪʴʤʠ [5]. ɿʘ ʝʤʧʽʨʠʯʥʠʤʠ ʜʘʥʠʤʠ, ʧʩʠʭʦʣʦʛʽʯʥʘ ʛʦʪʦʚʥʽʩʪʴ ʤʦʣʦʜʽ ʜʦ 

ʧʦʜʨʫʞʥʴʦʛʦ ʞʠʪʪʷ ʩʬʦʨʤʦʚʘʥʘ ʥʝʨʽʚʥʦʤʽʨʥʦ, ʘ ʥʘʡʩʣʘʙʰʦʶ ʾʾ ʣʘʥʢʦʶ ʧʦʩʪʘʻ ʝʤʦʮʽʡʥʦ-ʮʽʥʥʽʩʥʠʡ 

ʩʢʣʘʜʥʠʢ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʟʘ ʥʘʣʝʞʥʝ ʩʧʨʠʡʥʷʪʪʷ ʧʘʨʪʥʝʨʘ [1, ʩ. 150]. ʇʦʜʨʫʞʥʽʡ ʢʦʥʬʣʽʢʪ ʧʨʠ ʮʴʦʤʫ 

ʜʦʮʽʣʴʥʦ ʨʦʟʫʤʽʪʠ ʥʝ ʷʢ ʚʠʧʘʜʢʦʚʫ ʩʫʧʝʨʝʯʢʫ, ʘ ʷʢ ʚʠʷʚ ʛʣʠʙʰʠʭ ʨʦʟʙʽʞʥʦʩʪʝʡ ʫ ʧʦʪʨʝʙʘʭ ʽ ʚʟʘʻʤʥʠʭ 

ʦʯʽʢʫʚʘʥʥʷʭ ʧʘʨʪʥʝʨʽʚ [8, ʩ. 157]. ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʮʠʭ ʨʦʟʙʽʞʥʦʩʪʝʡ ʟʘʢʣʘʜʘʻʪʴʩʷ ʱʝ ʜʦ ʦʬʽʮʽʡʥʦʛʦ 

ʦʜʨʫʞʝʥʥʷ, ʥʘʙʫʚʘʶʯʠ ʬʦʨʤʠ ʥʝʚʠʩʣʦʚʣʝʥʠʭ, ʧʨʷʤʦ ʥʝ ʧʨʦʛʦʚʦʨʝʥʠʭ ʧʨʠʧʫʱʝʥʴ ʧʨʦ ʪʝ, ʷʢʠʤʠ 

ʤʘʶʪʴ ʙʫʪʠ ʨʦʣʽ, ʦʙʦʚ'ʷʟʢʠ ʡ ʧʦʚʝʜʽʥʢʘ ʤʘʡʙʫʪʥʴʦʛʦ ʧʦʜʨʫʞʞʷ. ʊʘʢʽ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʧʦʟʥʘʯʠʪʠ ʷʢ ʤʦʚʯʘʟʥʽ, ʘʙʦ ʥʝʛʣʘʩʥʽ, ʜʦʤʦʚʣʝʥʦʩʪʽ ʜʦ ʰʣʶʙʫ; ʧʦʧʨʠ ʧʨʘʢʪʠʯʥʫ ʚʘʛʫ, ʮʝʡ ʬʝʥʦʤʝʥ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʤ ʪʝʦʨʝʪʠʯʥʦ, ʱʦ ʡ ʚʠʟʥʘʯʘʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʧʦʥʦʚʘʥʦʛʦ ʘʥʘʣʽʟʫ. 

ʇʽʜ ʤʦʚʯʘʟʥʠʤʠ ʜʦʤʦʚʣʝʥʦʩʪʷʤʠ ʜʦ ʰʣʶʙʫ ʨʦʟʫʤʽʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʴ ʥʝʷʚʥʠʭ ʚʟʘʻʤʥʠʭ ʦʯʽʢʫʚʘʥʴ 

ʽ ʟʦʙʦʚ'ʷʟʘʥʴ, ʷʢʽ ʧʘʨʪʥʝʨʠ ʧʨʠʧʠʩʫʶʪʴ ʦʜʥʝ ʦʜʥʦʤʫ ʪʘ ʤʘʡʙʫʪʥʴʦʤʫ ʩʦʶʟʫ, ʥʝ ʬʦʨʤʫʣʶʶʯʠ ʾʭ 

ʚʽʜʢʨʠʪʦ. ʅʘʡʙʣʠʞʯʠʤ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʠʤ ʚʽʜʧʦʚʽʜʥʠʢʦʤ ʮʴʦʛʦ ʧʦʥʷʪʪʷ ʻ ʨʦʣʴʦʚʽ ʦʯʽʢʫʚʘʥʥʷ ʡ 

ʜʦʤʘʛʘʥʥʷ, ʪʦʙʪʦ ʫʷʚʣʝʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ ʧʨʦ ʙʘʞʘʥʫ ʧʦʚʝʜʽʥʢʫ ʧʘʨʪʥʝʨʘ ʪʘ ʧʨʦ ʚʣʘʩʥʫ ʛʦʪʦʚʥʽʩʪʴ 

ʚʠʢʦʥʫʚʘʪʠ ʩʽʤʝʡʥʽ ʬʫʥʢʮʽʾ, ʥʝʫʟʛʦʜʞʝʥʽʩʪʴ ʷʢʠʭ ʚʠʟʥʘʥʦ ʚʘʛʦʤʠʤ ʜʞʝʨʝʣʦʤ ʧʦʜʨʫʞʥʴʦʛʦ 

ʥʘʧʨʫʞʝʥʥʷ [7]. ʗʢ ʟʘʩʚʽʜʯʫʶʪʴ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʤʽʩʪ ʨʦʣʴʦʚʠʭ ʫʷʚʣʝʥʴ, ʦʯʽʢʫʚʘʥʴ ʽ ʜʦʤʘʛʘʥʴ ʧʦʜʨʫʞʞʷ 

ʩʫʪʪʻʚʦ ʨʽʟʥʠʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʩʚʽʪʦʛʣʷʜʥʠʭ ʽ ʮʽʥʥʽʩʥʠʭ ʦʨʽʻʥʪʠʨʽʚ ʧʘʨʪʥʝʨʽʚ, ʘ ʦʪʞʝ, ʥʘʧʝʨʝʜ ʥʝʩʝ ʚ 

ʩʦʙʽ ʟʘʛʨʦʟʫ ʥʝʫʟʛʦʜʞʝʥʦʩʪʽ [2, ʩ. 91]. ʊʝʦʨʝʪʠʯʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʫʟʘʛʘʣʴʥʝʥʥʷ ʩʣʫʛʫʻ ʧʦʥʷʪʪʷ 

ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʢʦʥʪʨʘʢʪʫ, ʪʦʙʪʦ ʩʠʩʪʝʤʠ ʥʝʧʠʩʘʥʠʭ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʩʧʨʠʡʥʷʪʪʽ ʪʘ ʚʟʘʻʤʥʦʩʪʽ ʫʷʚʣʝʥʴ 

ʧʨʦ ʦʙʤʽʥ ʟʦʙʦʚ'ʷʟʘʥʥʷʤʠ ʤʽʞ ʩʪʦʨʦʥʘʤʠ ʚʽʜʥʦʩʠʥ; ʧʦʨʫʰʝʥʥʷ ʪʘʢʦʛʦ ʢʦʥʪʨʘʢʪʫ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʚʽʜʯʫʪʪʷʤ ʟʨʘʜʠ ʽ ʛʥʽʚʦʤ [13, ʩ. 123]. ʇʝʨʝʥʝʩʝʥʝ ʫ ʧʣʦʱʠʥʫ ʙʣʠʟʴʢʠʭ ʩʪʦʩʫʥʢʽʚ, ʮʝ ʧʦʥʷʪʪʷ ʜʘʻ ʟʤʦʛʫ 

ʦʧʠʩʘʪʠ ʰʣʶʙ ʷʢ ʪʘʢʠʡ, ʱʦ ʧʦʨʷʜ ʽʟ ʶʨʠʜʠʯʥʠʤ ʪʘ ʷʚʥʠʤ ʤʽʞʦʩʦʙʠʩʪʽʩʥʠʤ ʜʦʛʦʚʦʨʦʤ ʩʧʠʨʘʻʪʴʩʷ ʥʘ 

ʧʨʠʭʦʚʘʥʠʡ ʢʦʥʪʨʘʢʪ ʧʘʨʠ. 

ʇʩʠʭʦʣʦʛʽʯʥʠʡ ʤʝʭʘʥʽʟʤ ʚʧʣʠʚʫ ʤʦʚʯʘʟʥʠʭ ʜʦʤʦʚʣʝʥʦʩʪʝʡ ʥʘ ʢʦʥʬʣʽʢʪʥʽʩʪʴ ʨʦʟʛʦʨʪʘʻʪʴʩʷ 

ʯʝʨʝʟ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʽʞ ʦʯʽʢʫʚʘʥʠʤ ʽ ʨʝʘʣʴʥʠʤ. ɼʦʢʠ ʧʦʚʝʜʽʥʢʘ ʧʘʨʪʥʝʨʘ ʟʙʽʛʘʻʪʴʩʷ ʟ ʥʝʷʚʥʠʤʠ 

ʧʨʠʧʫʱʝʥʥʷʤʠ, ʢʦʥʪʨʘʢʪ ʩʧʨʠʡʤʘʻʪʴʩʷ ʷʢ ʚʠʢʦʥʫʚʘʥʠʡ ʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʧʦʤʽʪʥʠʤ; ʚʽʜʭʠʣʝʥʥʷ ʞ ʚʽʜ 

ʥʝʛʣʘʩʥʦʾ ʥʦʨʤʠ ʪʣʫʤʘʯʠʪʴʩʷ ʷʢ ʾʾ ʧʦʨʫʰʝʥʥʷ ʽ ʧʨʦʚʦʢʫʻ ʥʝʛʘʪʠʚʥʝ ʨʝʘʛʫʚʘʥʥʷ [10, ʩ. 60]. 

ʅʘʢʦʧʠʯʫʶʯʠʩʴ, ʥʝʫʟʛʦʜʞʝʥʽ ʡ ʥʝʟʘʜʦʚʦʣʝʥʽ ʦʯʽʢʫʚʘʥʥʷ ʩʪʘʥʦʚʣʷʪʴ, ʟʘ ʫʟʘʛʘʣʴʥʝʥʥʷʤʠ ʬʘʭʽʚʮʽʚ, ʦʜʥʫ 

ʟ ʪʠʧʦʚʠʭ ʦʩʥʦʚ ʧʝʨʝʭʦʜʫ ʧʦʙʫʪʦʚʠʭ ʩʫʧʝʨʝʯʦʢ ʫ ʩʪʽʡʢʫ ʢʦʥʬʣʽʢʪʥʫ ʚʟʘʻʤʦʜʽʶ [6]. ʇʨʦʛʥʦʩʪʠʯʥʫ ʚʘʛʫ 

ʮʴʦʛʦ ʯʠʥʥʠʢʘ ʟʘʩʚʽʜʯʫʶʪʴ ʽ ʨʝʟʫʣʴʪʘʪʠ ʤʝʪʘ-ʘʥʘʣʽʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʛʨʘʤ ʧʽʜʛʦʪʦʚʢʠ ʜʦ 
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ʧʦʜʨʫʞʥʴʦʛʦ ʞʠʪʪʷ: ʮʽʣʝʩʧʨʷʤʦʚʘʥʝ ʚʠʨʦʙʣʝʥʥʷ ʚʠʚʘʞʝʥʠʭ ʦʯʽʢʫʚʘʥʴ ʽ ʥʘʚʠʯʦʢ ʩʧʽʣʢʫʚʘʥʥʷ ʜʘʻ 

ʧʦʤʽʨʥʠʡ, ʘʣʝ ʩʪʽʡʢʠʡ ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ. ɿʘ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʚʝʣʠʯʠʥʠ ʝʬʝʢʪʫ, ʚʽʜʦʤʠʤ 

ʷʢ d ʂʦʝʥʘ, ʮʝʡ ʚʧʣʠʚ ʟʨʦʩʪʘʻ ʧʨʠʙʣʠʟʥʦ ʚʽʜ 0,30 ʜʣʷ ʟʘʛʘʣʴʥʦʾ ʷʢʦʩʪʽ ʩʪʦʩʫʥʢʽʚ ʜʦ 0,45 ʜʣʷ ʥʘʚʠʯʦʢ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʣʽʡ ʪʘ ʩʝʨʝʜʥʽʡ ʩʠʣʽ ʚʧʣʠʚʫ [11, ʩ. 728]. 

ʇʠʪʘʥʥʷ ʧʨʦ ʪʝ, ʷʢ ʩʘʤʝ ʥʝʚʠʢʦʥʘʥʽ ʜʦʤʦʚʣʝʥʦʩʪʽ ʟʫʤʦʚʣʶʶʪʴ ʨʦʟʧʘʜ ʰʣʶʙʫ, ʫ ʣʽʪʝʨʘʪʫʨʽ 

ʚʠʨʽʰʫʻʪʴʩʷ ʥʝʦʜʥʦʟʥʘʯʥʦ. ɿʘ ʦʜʥʽʻʶ ʚʧʣʠʚʦʚʦʶ ʣʽʥʽʻʶ ʜʦʩʣʽʜʞʝʥʴ ʚʠʨʽʰʘʣʴʥʦʶ ʦʟʥʘʢʦʶ, ʱʦ 

ʧʝʨʝʜʚʽʱʘʻ ʨʦʟʣʫʯʝʥʥʷ, ʻ ʥʝ ʥʘʨʦʩʪʘʥʥʷ ʩʚʘʨʦʢ, ʘ ʧʦʩʪʫʧʦʚʝ ʨʦʟʯʘʨʫʚʘʥʥʷ, ʪʦʙʪʦ ʟʛʘʩʘʥʥʷ ʥʽʞʥʦʩʪʽ, 

ʽʜʝʘʣʽʟʫʚʘʥʥʷ ʪʘ ʧʝʨʝʢʦʥʘʥʦʩʪʽ ʫ ʯʫʡʥʦʩʪʽ ʧʘʨʪʥʝʨʘ, ʱʦ ʥʘʩʪʘʻ ʧʨʠ ʟʽʪʢʥʝʥʥʽ ʜʦʰʣʶʙʥʠʭ ʩʧʦʜʽʚʘʥʴ ʽʟ 

ʙʫʜʝʥʥʽʩʪʶ [12, ʩ. 248]. ɿʘ ʽʥʰʦʶ ʣʽʥʽʻʶ ʛʦʣʦʚʥʠʤ ʧʝʨʝʜʚʽʩʥʠʢʦʤ ʨʦʟʧʘʜʫ ʚʠʩʪʫʧʘʻ ʨʫʡʥʽʚʥʘ ʤʦʜʝʣʴ 

ʩʧʽʣʢʫʚʘʥʥʷ, ʱʦ ʧʦʻʜʥʫʻ ʢʨʠʪʠʢʫ, ʟʥʝʚʘʛʫ, ʟʘʭʠʩʥʫ ʧʦʟʠʮʽʶ ʪʘ ʚʽʜʩʪʦʨʦʥʝʥʥʷ; ʾʾ ʥʘʷʚʥʽʩʪʴ ʜʘʻ ʟʤʦʛʫ 

ʧʝʨʝʜʙʘʯʘʪʠ ʜʦʣʶ ʰʣʶʙʫ ʟ ʪʦʯʥʽʩʪʶ ʜʦ 93,6 % [9]. ʊʘ ʥʘʡʛʦʣʦʚʥʽʰʝ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʮʽ ʧʦʟʠʮʽʾ ʥʝ 

ʩʪʽʣʴʢʠ ʟʘʧʝʨʝʯʫʶʪʴ, ʩʢʽʣʴʢʠ ʜʦʧʦʚʥʶʶʪʴ ʦʜʥʘ ʦʜʥʫ: ʥʝʚʠʢʦʥʘʥʘ ʤʦʚʯʘʟʥʘ ʜʦʤʦʚʣʝʥʽʩʪʴ ʩʪʘʻ 

ʩʧʽʣʴʥʠʤ ʧʫʩʢʦʚʠʤ ʤʝʭʘʥʽʟʤʦʤ ʦʙʦʭ ʰʣʷʭʽʚ, ʞʠʚʣʷʯʠ ʨʦʟʯʘʨʫʚʘʥʥʷ ʪʘʤ, ʜʝ ʦʯʽʢʫʚʘʥʥʷ ʙʫʣʠ ʥʘʜʤʽʨʥʦ 

ʽʜʝʘʣʽʟʦʚʘʥʠʤʠ, ʽ ʟʘʧʫʩʢʘʶʯʠ ʢʨʠʪʠʢʫ ʪʘ ʟʥʝʚʘʛʫ ʪʘʤ, ʜʝ ʧʦʨʫʰʝʥʥʷ ʩʧʨʠʡʤʘʻʪʴʩʷ ʷʢ 

ʥʝʩʧʨʘʚʝʜʣʠʚʽʩʪʴ. 

ʋ ʚʽʪʯʠʟʥʷʥʽʡ ʪʨʘʜʠʮʽʾ ʙʣʠʟʴʢʫ ʧʨʦʙʣʝʤʘʪʠʢʫ ʚʧʣʠʚʫ ʥʝʫʟʛʦʜʞʝʥʠʭ ʨʦʣʴʦʚʠʭ ʽ ʮʽʥʥʽʩʥʠʭ 

ʦʯʽʢʫʚʘʥʴ ʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʰʣʶʙʫ ʨʦʟʢʨʠʚʘʶʪʴ ʧʝʨʝʚʘʞʥʦ ʯʝʨʝʟ ʧʦʥʷʪʪʷ ʧʦʜʨʫʞʥʴʦʾ ʩʫʤʽʩʥʦʩʪʽ, 

ʢʣʶʯʦʚʠʤ ʩʢʣʘʜʥʠʢʦʤ ʷʢʦʾ ʻ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʨʦʣʴʦʚʘ ʫʟʛʦʜʞʝʥʽʩʪʴ ʧʘʨʪʥʝʨʽʚ, ʪʦʙʪʦ ʟʙʽʛ ʙʫʜʦʚʠ ʡ 

ʨʦʟʫʤʽʥʥʷ ʨʦʣʝʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʩʦʶʟʫ [3, ʩ. 57]. ʌʦʨʤʫʚʘʥʥʷ ʥʘʣʝʞʥʠʭ ʫʷʚʣʝʥʴ ʧʨʦ 

ʩʽʤʝʡʥʽ ʨʦʣʽ ʚʠʟʥʘʶʪʴ ʦʢʨʝʤʦʶ ʧʩʠʭʦʣʦʛʽʯʥʦʶ ʫʤʦʚʦʶ ʫʩʧʽʰʥʦʛʦ ʧʦʜʨʫʞʥʴʦʛʦ ʞʠʪʪʷ [4]. 

ɿʽʩʪʘʚʠʚʰʠ ʮʽ ʧʽʜʭʦʜʠ, ʜʦʭʦʜʠʤʦ ʚʠʩʥʦʚʢʫ: ʥʝʧʨʦʛʦʚʦʨʝʥʽʩʪʴ ʨʦʣʴʦʚʠʭ ʽ ʮʽʥʥʽʩʥʠʭ ʥʘʩʪʘʥʦʚ ʜʦ 

ʰʣʶʙʫ ʻ ʧʨʠʭʦʚʘʥʠʤ ʯʠʥʥʠʢʦʤ, ʱʦ ʟʥʠʞʫʻ ʩʫʤʽʩʥʽʩʪʴ ʽ ʧʽʜʚʠʱʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʢʦʥʬʣʽʢʪʫ. 

ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʟʜʽʡʩʥʝʥʠʡ ʘʥʘʣʽʟ, ʧʨʦʧʦʥʫʻʤʦ ʘʚʪʦʨʩʴʢʫ ʪʝʦʨʝʪʠʯʥʫ ʤʦʜʝʣʴ, ʱʦ ʚʧʦʨʷʜʢʦʚʫʻ 

ʤʦʚʯʘʟʥʽ ʜʦʤʦʚʣʝʥʦʩʪʽ ʜʦ ʰʣʶʙʫ ʟʘ ʟʤʽʩʪʦʚʠʤʠ ʨʽʚʥʷʤʠ, ʚʽʜ ʨʦʣʴʦʚʠʭ ʽ ʮʽʥʥʽʩʥʠʭ ʜʦ ʧʦʙʫʪʦʚʠʭ, 

ʝʤʦʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʪʘ ʬʽʥʘʥʩʦʚʦ-ʨʝʩʫʨʩʥʠʭ, ʽ ʩʧʽʚʚʽʜʥʦʩʠʪʴ ʢʦʞʝʥ ʽʟ ʥʠʭ ʽʟ ʪʠʧʦʚʦʶ ʟʦʥʦʶ 

ʧʦʜʨʫʞʥʴʦʛʦ ʢʦʥʬʣʽʢʪʫ, ʱʦ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʽ 1. ʄʦʜʝʣʴ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʨʠʧʫʱʝʥʥʽ, ʱʦ 

ʢʦʥʬʣʽʢʪʦʛʝʥʥʽʩʪʴ ʤʦʚʯʘʟʥʦʾ ʜʦʤʦʚʣʝʥʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʩʪʽʣʴʢʠ ʾʾ ʟʤʽʩʪʦʤ, ʩʢʽʣʴʢʠ ʜʚʦʤʘ 

ʚʠʤʽʨʘʤʠ, ʘ ʩʘʤʝ ʤʽʨʦʶ ʨʦʟʙʽʞʥʦʩʪʽ ʧʨʠʧʫʱʝʥʴ ʧʘʨʪʥʝʨʽʚ ʪʘ ʤʽʨʦʶ ʫʩʚʽʜʦʤʣʝʥʦʩʪʽ ʡ ʧʨʦʛʦʚʦʨʝʥʦʩʪʽ 

ʚʽʜʧʦʚʽʜʥʠʭ ʦʯʽʢʫʚʘʥʴ. 

 

ʊʘʙʣʠʮʷ 1 

ʈʽʚʥʽ ʤʦʚʯʘʟʥʠʭ ʜʦʤʦʚʣʝʥʦʩʪʝʡ ʜʦ ʰʣʶʙʫ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʟʦʥʠ ʧʦʜʨʫʞʥʴʦʾ ʢʦʥʬʣʽʢʪʥʦʩʪʽ 

ʈʽʚʝʥʴ ʜʦʤʦʚʣʝʥʦʩʪʽ ɿʤʽʩʪ ʥʝʚʠʩʣʦʚʣʝʥʠʭ ʦʯʽʢʫʚʘʥʴ ʊʠʧʦʚʘ ʟʦʥʘ ʢʦʥʬʣʽʢʪʫ 

ʈʦʣʴʦʚʠʡ ʨʦʟʧʦʜʽʣ ʩʽʤʝʡʥʠʭ ʦʙʦʚ'ʷʟʢʽʚ, 

ʣʽʜʝʨʩʪʚʦ, ʙʘʣʘʥʩ çʨʦʙʦʪʘ ð ʜʽʤè 

ʥʝʩʧʨʘʚʝʜʣʠʚʽʩʪʴ ʽ 

ʥʝʫʟʛʦʜʞʝʥʽʩʪʴ ʨʦʣʝʡ 

ʎʽʥʥʽʩʥʦ-ʩʤʠʩʣʦʚʠʡ ʟʥʘʯʫʱʽʩʪʴ ʩʽʤ'ʾ, ʜʽʪʝʡ, ʢʘʨ'ʻʨʠ, ʚʽʨʠ ʨʦʟʙʽʞʥʽʩʪʴ ʮʽʣʝʡ ʽ ʞʠʪʪʻʚʠʭ 

ʧʨʽʦʨʠʪʝʪʽʚ 

ʇʦʙʫʪʦʚʦ-

ʦʨʛʘʥʽʟʘʮʽʡʥʠʡ 

ʧʦʨʷʜʦʢ, ʯʘʩ, ʜʦʟʚʽʣʣʷ, ʚʟʘʻʤʦʜʽʷ ʟ 

ʨʦʜʠʯʘʤʠ 

ʧʦʚʩʷʢʜʝʥʥʽ ʩʫʪʠʯʢʠ, ʱʦ 

ʥʘʢʦʧʠʯʫʶʪʴʩʷ 

ɽʤʦʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʪʠʚʥʠʡ 

ʩʧʦʩʽʙ ʚʠʷʚʫ ʧʦʯʫʪʪʽʚ, ʧʽʜʪʨʠʤʢʠ, 

ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʢʦʥʬʣʽʢʪ 

ʜʦʢʦʨʠ ʚ ʭʦʣʦʜʥʦʩʪʽ ʯʠ 

ʥʘʜʤʽʨʥʦʩʪʽ 

ʌʽʥʘʥʩʦʚʦ-ʨʝʩʫʨʩʥʠʡ ʫʧʨʘʚʣʽʥʥʷ ʙʶʜʞʝʪʦʤ, ʟʘʦʱʘʜʞʝʥʥʷ, 

ʤʘʪʝʨʽʘʣʴʥʽ ʩʪʘʥʜʘʨʪʠ 

ʢʦʥʬʣʽʢʪʠ ʢʦʥʪʨʦʣʶ ʪʘ ʜʦʚʽʨʠ 

 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʦʜʝʣʴ ʚʠʩʫʚʘʻ ʥʘ ʧʝʨʰʠʡ ʧʣʘʥ ʨʦʣʴ ʫʩʚʽʜʦʤʣʝʥʥʷ ʪʘ ʧʨʦʛʦʚʦʨʶʚʘʥʥʷ ʷʢ 

ʯʠʥʥʠʢʘ, ʱʦ ʦʧʦʩʝʨʝʜʢʦʚʫʻ ʟʚ'ʷʟʦʢ ʤʽʞ ʤʦʚʯʘʟʥʠʤʠ ʜʦʤʦʚʣʝʥʦʩʪʷʤʠ ʽ ʢʦʥʬʣʽʢʪʥʽʩʪʶ. ʇʝʨʝʚʦʜʷʯʠ 

ʧʨʠʭʦʚʘʥʽ ʦʯʽʢʫʚʘʥʥʷ ʫ ʧʣʦʱʠʥʫ ʚʽʜʢʨʠʪʦʛʦ ʦʙʛʦʚʦʨʝʥʥʷ, ʧʘʨʪʥʝʨʠ ʟʚʫʞʫʶʪʴ ʧʨʦʩʪʽʨ ʜʣʷ ʜʦʚʽʣʴʥʠʭ 

ʪʣʫʤʘʯʝʥʴ ʽ ʧʦʤ'ʷʢʰʫʶʪʴ ʛʦʩʪʨʦʪʫ ʤʦʞʣʠʚʦʛʦ ʧʦʨʫʰʝʥʥʷ, ʪʦʜʽ ʷʢ ʤʦʚʯʘʟʥʝ ʦʯʽʢʫʚʘʥʥʷ çʟʯʠʪʫʚʘʥʥʷè 

ʥʝʚʠʩʣʦʚʣʝʥʠʭ ʧʦʪʨʝʙ ʟʘʢʦʥʦʤʽʨʥʦ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʚʠʢʦʥʘʥʠʤ. ʉʘʤʝ ʪʦʤʫ ʨʦʟʚʠʪʦʢ ʧʩʠʭʦʣʦʛʽʯʥʦʾ 

ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʰʣʶʙʫ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʩʬʦʨʤʦʚʘʥʽʩʪʴ ʧʽʟʥʘʚʘʣʴʥʦʛʦ, ʝʤʦʮʽʡʥʦ-ʮʽʥʥʽʩʥʦʛʦ ʪʘ 

ʧʦʚʝʜʽʥʢʦʚʦʛʦ ʩʢʣʘʜʥʠʢʽʚ, ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʟʘʩʽʙ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʜʨʫʞʥʽʤ ʢʦʥʬʣʽʢʪʘʤ [1, ʩ. 151], 

ʘ ʫʟʛʦʜʞʝʥʥʷ ʚʟʘʻʤʥʠʭ ʨʦʣʴʦʚʠʭ ʽ ʮʽʥʥʽʩʥʠʭ ʦʯʽʢʫʚʘʥʴ ʚʚʘʞʘʪʠ ʟʤʽʩʪʦʚʠʤ ʷʜʨʦʤ ʜʦʰʣʶʙʥʦʾ 

ʧʽʜʛʦʪʦʚʯʦʾ ʨʦʙʦʪʠ ʟ ʧʘʨʦʶ [3, ʩ. 58]. 

ʆʪʞʝ, ʤʦʚʯʘʟʥʽ ʜʦʤʦʚʣʝʥʦʩʪʽ ʜʦ ʰʣʶʙʫ ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʥʝʷʚʥʠʡ ʧʩʠʭʦʣʦʛʽʯʥʠʡ 

ʢʦʥʪʨʘʢʪ ʧʘʨʠ, ʥʝʫʟʛʦʜʞʝʥʽʩʪʴ ʽ ʧʦʜʘʣʴʰʝ ʧʦʨʫʰʝʥʥʷ ʷʢʦʛʦ ʚʠʩʪʫʧʘʶʪʴ ʩʘʤʦʩʪʽʡʥʠʤ ʯʠʥʥʠʢʦʤ 

ʟʨʦʩʪʘʥʥʷ ʧʦʜʨʫʞʥʴʦʾ ʢʦʥʬʣʽʢʪʥʦʩʪʽ, ʱʦ ʚʠʷʚʣʷʻʪʴʩʷ ʷʢ ʯʝʨʝʟ ʨʦʟʯʘʨʫʚʘʥʥʷ, ʪʘʢ ʽ ʯʝʨʝʟ ʨʫʡʥʽʚʥʝ 

ʩʧʽʣʢʫʚʘʥʥʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʨʽʚʥʝʚʘ ʤʦʜʝʣʴ ʦʢʨʝʩʣʶʻ ʟʤʽʩʪʦʚʽ ʟʦʥʠ ʨʠʟʠʢʫ ʡ ʚʠʟʥʘʯʘʻ 
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ʧʨʦʛʦʚʦʨʶʚʘʥʥʷ ʦʯʽʢʫʚʘʥʴ ʢʣʶʯʦʚʠʤ ʤʝʭʘʥʽʟʤʦʤ ʟʥʠʞʝʥʥʷ ʢʦʥʬʣʽʢʪʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ. ʇʝʨʩʧʝʢʪʠʚʫ 

ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʥʦʚʠʪʴ ʜʦʩʣʽʜʥʘ ʧʝʨʝʚʽʨʢʘ ʮʴʦʛʦ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʦʧʦʩʝʨʝʜʢʫʚʘʥʥʷ. 

ɿʘʩʪʦʩʫʚʘʚʰʠ ʧʝʨʝʚʽʨʝʥʽ ʧʩʠʭʦʜʽʘʛʥʦʩʪʠʯʥʽ ʤʝʪʦʜʠʢʠ, ʤʦʞʥʘ ʚʩʪʘʥʦʚʠʪʠ ʟʚ'ʷʟʢʠ ʤʽʞ ʤʽʨʦʶ 

ʥʝʫʟʛʦʜʞʝʥʦʩʪʽ ʤʦʚʯʘʟʥʠʭ ʜʦʤʦʚʣʝʥʦʩʪʝʡ ʟʘ ʚʠʦʢʨʝʤʣʝʥʠʤʠ ʨʽʚʥʷʤʠ, ʨʽʚʥʝʤ ʧʦʜʨʫʞʥʴʦʾ 

ʢʦʥʬʣʽʢʪʥʦʩʪʽ ʪʘ ʟʘʜʦʚʦʣʝʥʽʩʪʶ ʰʣʶʙʦʤ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ: 

 

1. ɻʘʚʨʠʢʦʚʘ ʊ. ɻʦʪʦʚʥʽʩʪʴ ʩʪʫʜʝʥʪʩʴʢʦʾ ʤʦʣʦʜʽ ʜʦ ʰʣʶʙʫ ʪʘ ʩʽʤʝʡʥʠʭ ʚʽʜʥʦʩʠʥ ʷʢ ʧʨʦʙʣʝʤʘ 
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REGENERATIVE INTERVENTIONAL TREATMENT OF KNEE ASEPTIC OSTEONECROSIS 

 

Abstract. Regenerative interventional orthopedics is a field that has emerged due to the integration of 

advances in modern regenerative medicine with imaging techniques. Owing to advances in ultrasound and 

radiologic navigation, the capabilities of regenerative interventional technologies have markedly increased. 

Not only intra-articular administration of biotechnological products has become accessible and relevant, but 

also targeted delivery into specific intraarticular or periarticular structures. 

Materials and methods. The overall study group for analyzing treatment outcomes of aseptic necrosis 

of the knee joints consisted 61 patients (75 joints). The of patients with knee aseptic osteonecrosis was 51.2 Ñ 

9.3 years. Among men, 22 were treated for aseptic osteonecrosis of the knee (19 with unilateral involvement 

and 3 with bilateral involvement). Among female patients, 39 were treated for aseptic osteonecrosis of the 

knee (28 with unilateral involvement and 11 with bilateral involvement). Results. Patientsô quality of life 

improved significantly in both groups, both in cases of aseptic necrosis of the the knee, starting from the 6th 

month according to the KOOS scale. According to the OKS and VAS scales, in group 1, quality of life 

improved significantly from the 6th month after treatment, whereas in group 2, improvements were observed 

as early as the 3rd month. In group 2, where preoperative preparation was performed by intraarticular 

administration of autologous peripheral blood concentrates followed by core decompression with the 

injection of the mononuclear fraction of bone marrow aspirate, quality of life scores on all scales were 

significantly higher at 12 months after treatment compared to group 1, where just core decompression with 

injection of the mononuclear fraction of bone marrow aspirate was performed (p<0.05). This was observed 

both in patients with aseptic osteonecrosis of the hip and of the knee. A more pronounced improvement in 

quality of life, as well as stronger analgesic and functional effects, was observed in patients with Ficat stage 

1 and 2 disease (p < 0.01) at 12 months after treatment, compared with patients with stage 3 disease at the 

same time point. Conclusions. The analysis of treatment outcomes in patients with aseptic osteonecrosis of 

the knee demonstrated that two-stage therapy ï namely, preoperative preparation via intraarticular injections 

of autologous peripheral blood concentrates followed by core decompression and intramedullary 

administration of the mononuclear fraction of bone marrow aspirate ï significantly improves clinical 

outcomes according to quality-of-life questionnaires compared with patients who underwent single-stage 

treatment. Analysis of the dynamics of clinical indicators during follow-up, according to quality of life 

questionnaires and stratified by disease stage according to Ficat, revealed significant improvements in 

quality of life, analgesic effect, and joint function in patients with stage 1 and stage 2 disease at 12 months 

after treatment. 

Keywords: regenerative interventional technologies; aseptic osteonecrosis; knee; intramedullary 

injections; intraarticular injections. 
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The incidence and prevalence of aseptic necrosis (AN) of the joints remain insufficiently studied in 

most countries. According to various authors, it occurs in 1.4ï4.7% of patients with hip pathology. In the 

United States, approximately 15,000 new cases of AN are registered annually, and more than 10% of all joint 

replacement are performed due to its consequences. In Japan, 2,500ï3,300 cases of femoral AN are 

diagnosed each year, of which 34.7% are caused by corticosteroid use, 21.8% result from alcohol abuse, and 

37.1% are attributed to idiopathic mechanisms [1ï5]. As for aseptic osteonecrosis of the knee, 

epidemiological data are virtually absent in the literature; however, based on our observations, the incidence 

of this condition has increased significantly following the coronavirus pandemic, which requires further 

investigation. According to etiological factors, aseptic osteonecrosis is classified into traumatic, which 

mainly results from high-energy injuries (fractures in the joint region, traumatic dislocations and 

subluxations), and non-traumatic, which may develop due to prolonged corticosteroid use, exposure to 

alcohol, drugs and other toxins, ionizing radiation, fat embolism, hematologic diseases (coagulopathies, 

sickle cell anemia, Gaucher disease), decompression sickness, etc. [6]. In non-traumatic aseptic 

osteonecrosis, the initial stage is characterized by hypertrophy of bone marrow adipocytes, which leads to 

impaired blood supply to the epiphysis. In traumatic AN, the disruption is directly caused by the injury itself. 

Subsequently, both pathogenic variants converge: critical ischemia develops, leading to osteonecrosis. An 

inflammatory process ensues, resulting in bone resorption and destruction. Regenerative medicine 

technologies are becoming the only alternative to hip and knee replacement in aseptic osteonecrosis today 

[7ï8]. Regenerative interventional orthopedics is a field that has emerged due to the integration of advances 

in modern regenerative medicine with imaging techniques [9].  

Owing to advances in ultrasound and radiologic navigation, the capabilities of regenerative 

interventional technologies have markedly increased. Not only intra-articular administration of 

biotechnological products has become accessible and relevant, but also targeted delivery into specific 

intraarticular or periarticular structures [10]. In the hip, injections can be performed into the labrum, 

ligaments, and muscle attachment sites [11]. In the knee, navigation allows access for injections into the 

meniscus, tendons, ligaments, and muscle attachment sites [12]. Intraosseous administration of 

biotechnological products has always been important in the treatment of aseptic osteonecrosis, particularly 

through tunnelling of the proximal femur. These intraosseous injection techniques are continuously evolving, 

being refined, and increasingly applied in aseptic osteonecrosis [13-14], becoming a real alternative to early 

joint replacement. 

Materials and methods 

The overall study group for analyzing treatment outcomes of aseptic necrosis of the knee joints 

consisted 61 patients (75 joints). The of patients with knee aseptic osteonecrosis was 51.2 Ñ 9.3 years. 

Among men, 22 were treated for aseptic osteonecrosis of the knee (19 with unilateral involvement and 3 with 

bilateral involvement). Among female patients, 39 were treated for aseptic osteonecrosis of the knee (28 with 

unilateral involvement and 11 with bilateral involvement).  

The analysis was conducted according to the type of regenerative interventional technologies applied. 

In Group 1, patients underwent tunnelling of the distal femur, followed by administration of 5 ml of the 

mononuclear fraction of bone marrow aspirate (single-stage treatment). 

In Group 2, the first stage involved preoperative preparation through intraarticular administration of 

autologous platelet lysate, aimed at influencing the articular cartilage. Patients with knee aseptic 

osteonecrosis received 4 ml. Injections were administered once weekly for a total of 6 sessions. The second 

stage consisted of core decompression with administration of 5 ml of the mononuclear fraction of bone 

marrow aspirate (two-stage treatment).  

For patients with aseptic osteonecrosis of the knee, the KOOS, OKS, and VAS scales were applied. 

Assessments were performed before treatment and at 3, 6, and 12 months after treatment. The mean follow-

up period across all analysis groups was 12 Ñ 0.5 months. 

Statistical analysis. Numerical values of the studied parameters were processed using descriptive 

statistical methods in MS Excel (Microsoft, USA) and are presented as mean Ñ standard deviation. The 

parametric Fisher F-test was used as the criterion of significance after performing the ShapiroïWilk test for 

normality. Differences were considered statistically significant at p < 0.05. 

Results 

For intramedullary administration of biotechnological products into the knee, depending on the 

location of the lesion, tunnelling of the bone was performed sequentially from the lateral or medial surface of 

the distal third of the femur or the proximal third of the tibia using a Kirschner wire, cannulated drill, and 8G 

trocar for intramedullary manipulations. The custom-designed method of biotechnological product 
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administration using the navigator for the guide pin, drill, and trocar during tunnelling, described above, was 

applied. 

As an example, intramedullary administration of the mononuclear fraction of bone marrow aspirate 

was performed in aseptic necrosis of the lateral femoral condyle. The injection was performed from the side 

of the healthy bone, in this case from the medial femoral condyle.  

Subsequently, the guide pin was replaced with a navigation Kirschner wire, which was advanced using 

a cannulated drill and the custom-designed navigator to the site of biotechnological product administration. 

The placement of the wire was controlled using a C-arm in anteroposterior and lateral projections  

The next stage involved reaming the intramedullary channel over the wire using a 4.5 mm cannulated 

drill, with guidance and control using the C-arm in anteroposterior and lateral projections  

The drill was then replaced with an 8G trocar for intramedullary manipulations. A three-component 

Luer Lock syringe filled with the biotechnological product was connected to the trocar, and the product was 

administered under C-arm guidance. 

After the administration of the biotechnological product, 0.9% sodium chloride solution was 

introduced through the trocar to flush the remaining product from the walls of the trocar into the pathological 

area of the femoral head and to ensure fixation of the product within the site. 

The dynamics of clinical indicators during follow-up were analyzed in patients with aseptic necrosis of 

the knee (table 1). 

 

Table 1. 

Dynamics of clinical indicators in patients with aseptic osteonecrosis of the knee at follow-up 

according to the KOOS scale, depending on the follow-up period and RIT variant, MeanÑSD. 

 

Notes: * ï p<0.05 compared to pre-treatment values; # ï p<0.05 compared to Group 1. 

The dynamics of treatment outcomes were evaluated in patients with aseptic osteonecrosis knee  

depending on the RIT variant using the OKS scale, respectively (table 2). 

 

Table 2. 

Dynamics of clinical indicators in patients with aseptic necrosis of the knee joint at follow-up 

according to the OKS scale, depending on the follow-up period and RIT variant. MeanÑSD. 

Follow-up period Group 1 Group 2 

Pre-treatment 14,6Ñ3,4 12,7Ñ3,2 

3 months 23,2Ñ3,2 25,4Ñ2,8* 

6 months 30,6Ñ3,4* 34,1Ñ3,4* 

12 months 29,2Ñ3,6* 36,8Ñ4,4*
#
 

 

Notes: Group 1 ï core decompression with administration of the mononuclear fraction of bone marrow 

aspirate; Group 2 ï preoperative preparation via intraarticular administration of autologous peripheral blood 

concentrates.  

KOOS Follow-up period 

Pre-treatment 3 months 6 months 12 months 

Group 1 2 1 2 1 2 1 2 

Overall score, % 27,4 

Ñ11,2 

27,2Ñ 

10,7 

39,7Ñ 

10,2* 

41,4Ñ 

9,9* 

48,8Ñ 

9,5* 

59,1Ñ 

10,1*
#
 

61,4Ñ 

12,9* 

70,5Ñ12,

4*
#
 

Pain score, % 34,6Ñ 

8,1 

35,8Ñ 

7,9 

52,1Ñ 

8,4* 

58,6Ñ 

9,0* 

60,2Ñ 

8,1* 

71,8Ñ 

7,2*
#
 

68,6Ñ 

13,2* 

80,8Ñ 

11,3*
#
 

Symptoms score, 

% 

34,1Ñ 

12,8 

33,2Ñ 

12,4 

52,4Ñ 

12,6* 

52,8Ñ 

12,1* 

62,4Ñ 

11,2* 

64,6Ñ 

13,2* 

68,8Ñ 

15,1* 

73,2Ñ 

11,2 

Joint function 

score, % 

35,9Ñ 

10,8 

36,1Ñ 

10,4 

41,8Ñ 

9,1 

45,2Ñ 

7,8 

53,8Ñ 

8,8* 

63,2Ñ 

7,6*
#
 

65,4Ñ 

14,8* 

76,4Ñ 

12,6*
#
 

Ability to perform 

activities, % 

15,4Ñ 

12,8 

14,8Ñ 

12,2 

25,4Ñ 

12,1 

26,1Ñ 

11,9 

32,2Ñ 

12,6* 

42,6Ñ12,

6*
#
 

48,6Ñ 

16,8* 

54,7Ñ 

15,1* 

Quality of life, % 19,6Ñ 

12,9 

19,2Ñ 

12,6 

25,7Ñ 

11,8 

27,6Ñ 

12,1 

41,4Ñ 

11,2 

55,1Ñ 

12,4*
#
 

58,2Ñ 

12,9 

70,2Ñ 

10,4*
#
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* ï p<0.05 compared to pre-treatment values; # ï p<0.05 compared to Group 1. 

 

The dynamics of treatment outcomes were evaluated in patients with aseptic osteonecrosis of knee 

(table 3) depending on the RIT variant using the VAS scale. 

 

Table 3. 

Dynamics of clinical indicators in patients with aseptic osteonecrosis of the knee at follow-up stages 

according to the VAS depending on the variant of regenerative interventional technologies (RIT), 

MeanÑSD. 

Follow-up period Group 1 Group 2 

Pre-treatment 9,3Ñ0,3 9,5Ñ0,4 

3 months 6,6Ñ1,1 6,2Ñ0,9* 

6 months 5,9Ñ1,2* 4,2Ñ1,0* 

12 months 4,8Ñ0,8* 2,8Ñ0,8*
#
 

 

Notes: Group 1 ï patients who underwent core decompression of the femoral condyle with 

administration of the bone marrow aspirate mononuclear fraction; Group 2 ï patients who received 

preoperative preparation via intraarticular injection of autologous peripheral blood concentrates followed by 

core decompression of the femoral condyle with administration of the bone marrow aspirate mononuclear 

fraction. 

* ï p<0.05 compared to pre-treatment values; # ï p<0.05 compared to Group 1. 

 

As can be seen from the analysis of the results, patientsô quality of life improved significantly in both 

groups, both in cases of aseptic necrosis of the the knee, starting from the 6th month according to the KOOS 

scale. According to the OKS and VAS scales, in group 1, quality of life improved significantly from the 6th 

month after treatment, whereas in group 2, improvements were observed as early as the 3rd month. 

In group 2, where preoperative preparation was performed by intraarticular administration of 

autologous peripheral blood concentrates followed by core decompression with the injection of the 

mononuclear fraction of bone marrow aspirate, quality of life scores on all scales were significantly higher at 

12 months after treatment compared to group 1, where just core decompression with injection of the 

mononuclear fraction of bone marrow aspirate was performed (p<0.05). This was observed both in patients 

with aseptic osteonecrosis of the hip and of the knee. 

The next step was to assess the dynamics of clinical outcomes during follow-up depending on the 

stage of disease according to Ficat (table 4).  

 

Table 4. 

Dynamics of clinical outcomes in patients with aseptic osteonecrosis of the knee at different stages of 

the disease according to the Ficat classification, assessed using the KOOS, OKS, and VAS scales, 

MeanÑSD. 

 Follow-up period 
p* 

Pre-treatment 3 months 6 months 12 months 

Ficat 1 

KOOS, points 29,1Ñ8,4 43,9Ñ8,7 62,4Ñ7,9 73,1Ñ 9,8 p<0,01 

OKS, points 24,8Ñ8,5 29,3Ñ 7,1 35,6Ñ 6,7 39,8Ñ8,2 p<0,01 

VAS, cm 7,6Ñ1,4 3,5Ñ1,8 2,8Ñ1,6 1,3Ñ0,6 p<0,01 

Ficat 2 

KOOS, points 27,9Ñ7,8 41,7Ñ8,4 49,1Ñ7.9 67,5Ñ9,4 p<0,05 

OKS, points 18,8Ñ8,1 25,2Ñ8,1 30,4Ñ7,4 35,2Ñ7,2 p<0,01 

VAS, cm 9,4Ñ0,6 4,7Ñ2,1 3,8Ñ1,6 2,8Ñ1,8 ʨ <0,01 

Ficat 3 

KOOS, points 25,2Ñ8,8 36,4Ñ10,7 43,8Ñ9,4 54.3Ñ12,1 p<0,05 

OKS, points 12,8Ñ 5,9 21.9Ñ8,9 25,8Ñ7,1 24,9Ñ6,8 p<0,05 

VAS, cm 9,6Ñ0,4 7,9Ñ2,9 6,8Ñ2,4 5,3Ñ2,8 p<0,05 
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Notes: * ï statistically significant differences when comparing the 12-month post-treatment values 

with baseline data. 

 

A more pronounced improvement in quality of life, as well as stronger analgesic and functional 

effects, was observed in patients with Ficat stage 1 and 2 disease (p < 0.01) at 12 months after treatment, 

compared with patients with stage 3 disease at the same time point. 

In view of the above, regenerative interventional technologies represent a promising alternative to 

conventional treatment methods for avascular necrosis of major joints and, in most cases, may help prevent 

the need for total joint replacement. 

Conclusions 

Å The analysis of treatment outcomes in patients with aseptic osteonecrosis of the knee demonstrated 

that two-stage therapy ï namely, preoperative preparation via intraarticular injections of autologous 

peripheral blood concentrates followed by core decompression and intramedullary administration of the 

mononuclear fraction of bone marrow aspirate ï significantly improves clinical outcomes according to 

quality-of-life questionnaires compared with patients who underwent single-stage treatment. 

Å Analysis of the dynamics of clinical indicators during follow-up, according to quality of life 

questionnaires and stratified by disease stage according to Ficat, revealed significant improvements in 

quality of life, analgesic effect, and joint function in patients with stage 1 and stage 2 disease at 12 months 

after treatment. 
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ʉʣʘʙʢʠʡ ɻʝʥʥʘʜʽʡ ʆʣʝʢʩʽʡʦʚʠʯ 

ʜʦʢʪʦʨ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ɻʝʯʢʦ ʄʠʭʘʡʣʦ ʄʠʭʘʡʣʦʚʠʯ 

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʂʫʟʴʦ ʄʠʭʘʡʣʦ ɺʘʩʠʣʴʦʚʠʯ 

ʘʩʧʽʨʘʥʪ 

ʋʞʛʦʨʦʜʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʋʞʛʦʨʦʜ, ʋʢʨʘʾʥʘ 

 

ɺʇʃʀɺ ɺʀʄʋʐɽʅʆɻʆ ʇɽʈɽʉɽʃɽʅʅʗ ɺʅɸʉʃɯɼʆʂ ɺɯʁʅʀ ʇʈʆʊʀ ʈʆʉɯʁʉʔʂʆɰ 

ɺʆɭʅʅʆɰ ɸɻʈɽʉɯɰ ʅɸ ʗʂɯʉʊʔ ʉɯʄɽʁʅʆɻʆ ɾʀʊʊʗ ʇɽʈɽʉɽʃɽʅʎɯɺ 

 

ɸʥʦʪʘʮʽʷ. ʇʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʦʧʠʪʫʚʘʥʥʷ 237 ʚʠʤʫʰʝʥʠʭ ʧʝʨʝʩʝʣʝʥʮʽʚ ʜʦ ɿʘʢʘʨʧʘʪʩʴʢʦʾ 

ʦʙʣʘʩʪʽ. ɸʢʪʠʚʥʽʩʪʴ ʨʝʩʧʦʥʜʝʥʪʽʚ ʩʢʣʘʣʘ 59,25%. ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʟʙʝʨʝʞʝʥʦ ʢʦʥʬʝʜʝʥʮʽʡʥʽʩʪʴ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʝʩʧʦʥʜʝʥʪʽʚ. ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʦʮʽʥʢʠ ʟʘʜʦʚʦʣʝʥʦʩʪʽ 

ʚʠʤʫʰʝʥʦ ʧʝʨʝʩʝʣʝʥʠʤʠ ʨʝʩʧʦʥʜʝʥʪʘʤʠ ʷʢʦʩʪʽ ʩʽʤʝʡʥʦʛʦ ʞʠʪʪʷ ʚ 4,6 ʨʘʟʫ ʟ ʧʦʢʘʟʥʠʢʦʤ ʨʽʚʥʷ 

ʟʘʜʦʚʦʣʝʥʦʩʪʽ 17,7%. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʦʩʽʡʩʴʢʘ ʚʦʻʥʥʘ ʘʛʨʝʩʽʷ, ʚʠʤʫʰʝʥʽ ʧʝʨʝʩʝʣʝʥʮʽ, ʷʢʽʩʪʴ ʩʽʤʝʡʥʦʛʦ ʞʠʪʪʷ, 

ʜʦʩʣʽʜʞʝʥʥʷ, ʨʝʟʫʣʴʪʘʪʠ. 

 

ɺʩʪʫʧ. ɺʽʡʥʘ ʋʢʨʘʾʥʠ ʧʨʦʪʠ ʨʦʩʽʡʩʴʢʦʾ ʚʦʻʥʥʦʾ ʘʛʨʝʩʽʾ ʩʪʘʣʘ  ʧʨʠʯʠʥʦʶ  ʚʠʤʫʰʝʥʦʾ ʤʽʛʨʘʮʽʾ 

[1,2] ʪʘ ʚʠʤʫʰʝʥʦʛʦ ʧʝʨʝʩʝʣʝʥʥʷ ʥʘʩʝʣʝʥʥʷ [3,4], ʷʢʽ ʥʦʩʷʪʴ ʛʣʦʙʘʣʴʥʠʡ  ʭʘʨʘʢʪʝʨ. 

ɺʧʣʠʚ ʚʠʤʫʰʝʥʦʛʦ ʧʝʨʝʩʝʣʝʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʷʢʝ ʚʠʢʣʠʢʘʥʝ ʚʽʡʥʦʶ ʧʨʦʪʠ ʨʦʩʽʡʩʴʢʦʾ ʚʽʡʩʴʢʦʚʦʾ 

ʘʛʨʝʩʽʾ ʥʘ ʷʢʽʩʪʴ ʩʽʤʝʡʥʦʛʦ ʞʠʪʪʷ  ʧʝʨʝʩʝʣʝʥʮʽʚ ʚ ʋʢʨʘʾʥʽ  ʥʝ ʜʦʩʣʽʜʞʫʚʘʚʩʷ, ʱʦ ʟʫʤʦʚʠʣʦ 

ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʠ ʷʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʜʘʥʠʭ ʪʝʟʘʭ. 

ʄʝʪʘ: ʜʦʩʣʽʜʠʪʠ  ʚʧʣʠʚ ʚʠʤʫʰʝʥʦʛʦ ʧʝʨʝʩʝʣʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʚʽʡʥʠ ʧʨʦʪʠ  ʨʦʩʽʡʩʴʢʦʾ ʚʦʻʥʥʦʾ 

ʘʛʨʝʩʽʾ ʥʘ ʷʢʽ ʩʽʤʝʡʥʦʛʦ ʞʠʪʪʷ  ʧʝʨʝʩʝʣʝʥʮʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʄʘʪʝʨʽʘʣʠ ʜʦʩʣʽʜʞʝʥʥʷ:  ʨʝʟʫʣʴʪʘʪʠ ʦʧʠʪʫʚʘʥʥʷ  237 ʚʠʤʫʰʝʥʠʭ 

ʧʝʨʝʩʝʣʝʥʮʽʚ ʜʦ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʉʦʮʽʦʣʦʛʽʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʚ ʧʝʨʰʦʤʫ ʢʚʘʨʪʘʣʽ 

2026 ʨʦʢʫ. ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʦ   ʅʘʮʽʦʥʘʣʴʥʫ ʤʘʪʨʠʮʶ ʽʥʜʠʢʘʪʦʨʽʚ ʷʢʦʩʪʽ ʞʠʪʪʷ 

ʥʘʩʝʣʝʥʥʷ ʚ ʋʢʨʘʾʥʽ, ʷʢʫ ʘʜʘʧʪʦʚʘʥʦ ʜʦ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ.  ɸʢʪʠʚʥʽʩʪʴ ʨʝʩʧʦʥʜʝʥʪʽʚ ʩʢʣʘʣʘ 59,25%.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʩʧʦʥʜʝʥʪʽʚ ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣ1. 

 

ʊʘʙʣʠʮʷ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ  ʧʝʨʝʩʝʣʝʥʮʽʚ, ʷʢʽ ʧʨʠʡʥʷʣʠ ʫʯʘʩʪʴ ʫ ʜʦʩʣʽʜʞʝʥʥʽ 

ʏʠʥʥʠʢ ʘʙʩ % 

ɺʩʴʦʛʦ 237 100 

ʉʪʘʪʴ  

ʏʦʣʦʚʽʢʠ 96 40,5 

ɾʽʥʢʠ 141 59,5 

ɺʽʢ 

ɼʦ 30 ʨʦʢʽʚ 18 7,6 

31-50 ʨʦʢʽʚ 73 30,8 

51-70 ʨʦʢʽʚ 97 40,9 

ʉʪʘʨʰʝ 70 ʨʦʢʽʚ 49 20,7 

ʂʽʣʴʢʽʩʪʴ ʨʘʟʽʚ ʧʝʨʝʩʝʣʝʥʥʷ 

ʆʜʠʥ 151 63,7 

ɼʚʘ 62 26,2 

ʊʨʠ ʽ ʙʽʣʴʰʝ  24 10,1 

ʂʽʣʴʢʽʩʪʴ  ʨʦʢʽʚ ʞʠʚʫʪʴ ʚ ʫʤʦʚʘʭ ʚʠʤʫʰʝʥʦʛʦ ʧʝʨʝʩʝʣʝʥʥʷ 

ɼʦ ʪʨʴʦʭ 15 6,3 

3-5 ʨʦʢʽʚ 89 37,6 

5-10 ʨʦʢʽʚ 94 39,7 

ɹʽʣʴʰʝ 10 ʨʦʢʽʚ 39 16,4 
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ʋʤʦʚʠ ʧʨʦʞʠʚʘʥʥʷ 

ʇʨʦʞʠʚʘʻ ʚ ʛʫʨʪʦʞʠʪʢʫ 74 31,2 

ʇʨʦʞʠʚʘʻ ʚ ʦʨʝʥʜʦʚʘʥʦʤʫ  ʧʨʠʚʘʪʥʦʤʫ ʙʫʜʠʥʢʫ 39 16,5 

ʇʨʦʞʠʚʘʻ ʚ ʦʨʝʥʜʦʚʘʥʽʡ ʢʚʘʨʪʠʨʽ 58 24,5 

 ʄʘʻ ʚʣʘʩʥʝ ʞʠʪʣʦ 22 9,3 

 ɯʥʰʽ ʚʘʨʽʘʥʪʠ  ʥʘʷʚʥʦʩʪʽ ʤʽʩʮʷ ʧʨʦʞʠʚʘʥʥʷ 44 18,6 

ʄʝʰʢʘʻ ʫ ʞʠʪʣʽ, ʱʦ ʦʙʣʘʜʥʘʥʝ ʙʘʟʦʚʠʤʠ ʟʨʫʯʥʦʩʪʷʤʠ 97 40,9 

ʄʝʰʢʘʻ ʚ ʞʠʪʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʩʪʘʥʜʘʨʪʘʤ 42 17,7 

ʇʨʦʞʠʚʘʻ ʫ ʞʠʪʣʽ, ʷʢʝ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʩʘʥʽʪʘʨʥʠʤ 

ʥʦʨʤʘʤ 

53 22,4 

  

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʙʽʙʣʽʦʩʝʤʘʥʪʠʯʥʠʡ, ʩʦʮʽʦʣʦʛʽʯʥʠʡ, ʤʝʜʠʢʦ-ʩʪʘʪʠʩʪʠʯʥʠʡ,   ʩʪʨʫʢʪʫʨʥʦ-

ʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ.  ɺ ʭʦʜʽ  ʜʦʩʣʽʜʞʝʥʥʷ  ʟʙʝʨʝʞʝʥʦ ʢʦʥʬʝʜʝʥʮʽʡʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʝʩʧʦʥʜʝʥʪʽʚ.   

ʆʙʨʦʙʢʘ  ʨʝʟʫʣʴʪʘʪʽʚ  ʦʧʠʪʫʚʘʥʥʷ  ʧʨʦʚʦʜʠʣʘʩʷ   ʽʟ  ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʤʝʪʦʜʽʚ  

ʢʽʣʴʢʽʩʥʦʛʦ ʽ ʷʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ ʤʝʜʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ.  

ʈʝʟʫʣʴʪʘʪʠ. 

ʆʪʨʠʤʘʥʽ ʚ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʩʪʘʪʠʩʪʠʯʥʦ ʦʧʨʘʮʴʦʚʘʥʽ  ʨʝʟʫʣʴʪʘʪʠ ʩʦʮʽʦʣʦʛʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ  ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣ. 2. 

 

ʊʘʙʣʠʮʷ 2 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʚʥʷ ʟʘʜʦʚʦʣʝʥʦʩʪʽ  ʚʠʤʫʰʝʥʠʤʠ ʧʝʨʝʩʝʣʝʥʮʷʤʠ  ʩʢʣʘʜʦʚʠʤʠ ʷʢʦʩʪʽ 

ʩʽʤʝʡʥʦʛʦ ʞʠʪʪʷ: ʟʘʜʦʚʦʣʝʥʽ 

ʏʠʥʥʠʢʠ ɼʦ ʧʝʨʝʩʝʣʝʥʥʷ ʇʽʜ ʯʘʩ ʧʝʨʝʩʝʣʝʥʥʷ ʇʽʩʣʷ/| 

ʜʦ 

ʨʘʟʠ 
ʘʙʩ % ʘʙʩ % 

ʗʢʽʩʪʴ ʩʽʤʝʡʥʦʛʦ ʞʠʪʪʷ 194 81,8 42 17,7 -4,6 

ɺʘʞʣʠʚʽʩʪʴ ʩʽʤôʾ 209 88,2 172 72,6 -1,2 

ʉʽʤôʷ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʽʻʾ ʣʶʜʠʥʠ 63 26,6 109 46,0 +1,7 

ɺʽʜʯʫʪʪʷ ʚʠʢʣʶʯʝʥʦʩʪʽ ʽʟ ʨʦʜʠʥʠ 47 19,8 95 40,1 +2,0 

ʉʧʨʘʚʝʜʣʠʚʠʡ ʨʦʟʧʦʜʽʣ ʩʽʤʝʡʥʠʭ 

ʦʙʦʚôʷʟʢʽʚ 

193 81,4 107 45,1 -1,8 

ʇʽʜʪʨʠʤʢʘ ʟ ʙʦʢʫ ʯʣʝʥʽʚ ʩʽʤôʾ 172 72,6 103 43,5 -1,7 

ʂʦʤʬʦʨʪʥʠʡ ʧʩʠʭʦʣʦʛʽʯʥʠʡ  ʢʣʽʤʘʪ ʚ 

ʩʽʤôʾ 

163 68,8 85 35,9 -1,9 

ʉʢʣʘʜʥʠʡ ʧʩʠʭʦʣʦʛʽʯʥʠʡ  ʢʣʽʤʘʪ ʚ ʩʽʤôʾ 74 31,2 152 64,1 +2,1 

ɻʦʪʦʚʥʽʩʪʴ ʜʦ ʚʩʪʫʧʫ ʚ  ʰʣʶʙ (ʧ-68) 51 75,0 19 27,9 -2,7 

ɺʪʨʘʪʘ ʯʣʝʥʽʚ ʩʽʤôʾ ʟʘ ʦʩʪʘʥʥʽ 4 ʨʦʢʠ 27 11,4 82 34,6 +3,0 

ʇʦʟʘʰʣʶʙʥʽ  ʟʚôʷʟʢʠ (ʧ-166) 27 16,3 63 38,0 +2,3 

 

ɸʥʘʣʽʟ ʥʘʚʝʜʝʥʠʭ ʚ ʪʘʙʣ.2 ʜʘʥʠʭ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʨʝʩʧʦʥʜʝʥʪʽʚ  

ʷʢʽʩʪʶ ʩʽʤʝʡʥʦʛʦ ʞʠʪʪʷ ʩʢʦʨʦʪʠʚʩʷ ʚ 4,6 ʨʘʟʫ ʽ ʩʢʣʘʚ 17,7%. 

ʇʨʠ ʮʴʦʤʫ  ʥʝʦʙʭʽʜʥʦ ʘʢʮʝʥʪʫʚʘʪʠ ʥʘ ʟʤʽʥʠ  ʚ ʦʮʽʥʮʽ ʨʝʩʧʦʥʜʝʥʪʘʤʠ  ʦʢʨʝʤʠʭ ʩʢʣʘʜʦʚʠʭ  ʷʢʦʩʪʽ  

ʩʽʤʝʡʥʦʛʦ ʞʠʪʪʷ: 

- ʚʽʜʯʫʪʪʷ ʚʠʢʣʶʯʝʥʦʩʪʽ ʽʟ ʨʦʜʠʥʠ: ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚ 2,0 ʨʘʟʠ  ʟ ʧʦʢʘʟʥʠʢʦʤ 40,1%; 

- ʩʢʣʘʜʥʠʡ ʧʩʠʭʦʣʦʛʽʯʥʠʡ  ʢʣʽʤʘʪ ʚ ʩʽʤôʾ : ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚ 2,1 ʨʘʟʠ  ʟ ʧʦʢʘʟʥʠʢʦʤ 64,1%; 

- ʚʪʨʘʪʘ ʯʣʝʥʽʚ ʩʽʤôʾ  ʟʘ ʦʩʪʘʥʥʽ 4 ʨʦʢʠ: ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚ 3,0 ʨʘʟʠ  ʟ ʧʦʢʘʟʥʠʢʦʤ 34,6%; 

- ʧʦʟʘʰʣʶʙʥʽ  ʟʚô̫ ʟʢʠ: ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚ 2,3 ʨʘʟʠ  ʟ ʧʦʢʘʟʥʠʢʦʤ 38,0%. 

 ɺʠʩʥʦʚʢʠ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʚ ʭʦʜʽ ʩʦʮʽʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ   ʜʘʥʠʭ  ʚʢʘʟʫʻ ʥʘ 

ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʦʮʽʥʢʠ  ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʚʠʤʫʰʝʥʦ ʧʝʨʝʩʝʣʝʥʠʤʠ  ʨʝʩʧʦʥʜʝʥʪʘʤʠ ʷʢʦʩʪʽ  ʩʽʤʝʡʥʦʛʦ 

ʞʠʪʪʷ  ʚ 4,6 ʨʘʟʫ ʟ ʧʦʢʘʟʥʠʢʦʤ ʨʽʚʥʷ  ʟʘʜʦʚʦʣʝʥʦʩʪʽ  17,7%. 
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ʋɼʂ 314.1 

 

ʉʣʘʙʢʠʡ ɻʝʥʥʘʜʽʡ ʆʣʝʢʩʽʡʦʚʠʯ 

ʜʦʢʪʦʨ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ɹʽʣʘʢ-ʃʫʢô̫ ʥʯʫʢ ɺʽʢʪʦʨʽʷ ʁʦʩʠʧʽʚʥʘ 

ʢʘʥʜʠʜʘʪ ʤʝʜʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ɹʽʣʷʢ ʄʠʢʦʣʘ ɺʘʩʠʣʴʦʚʠʯ 

ʘʩʧʽʨʘʥʪ 

ʋʞʛʦʨʦʜʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʋʞʛʦʨʦʜ, ʋʢʨʘʾʥʘ 

 

ɺʇʃʀɺ ɺʀʄʋʐɽʅʆɻʆ ʇɽʈɽʉɽʃɽʅʅʗ ʅɸʉɽʃɽʅʅʗ ɺʅɸʉʃɯɼʆʂ ɺɯʁʅʀ ʇʈʆʊʀ 

ʈʆʉɯʁʉʔʂʆɰ ɺʆɭʅʅʆɰ ɸɻʈɽʉɯɰ ʅɸ ʆʂʈɽʄɯ ɼɽʊɽʈʄɯʅɸʅʊʀ ʇʆɺɽɼɯʅʂʆɺʆɻʆ 

ʍɸʈɸʂʊɽʈʋ ʇɽʈɽʉɽʃɽʅʎɯɺ 

 

ɸʥʦʪʘʮʽʷ. ʇʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʩʦʮʽʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʠʤ ʦʭʦʧʣʝʥʦ 102 

ʚʠʤʫʰʝʥʠʭ ʧʝʨʝʩʝʣʝʥʮʽʚ ʽʟ ʨʝʛʽʦʥʽʚ ʙʦʡʦʚʠʭ ʜʽʡ ʪʘ ʪʠʤʯʘʩʦʚʦ ʦʢʫʧʦʚʘʥʠʭ ʨʘʰʠʩʪʘʤʠ ʪʝʨʠʪʦʨʽʡ 

ʋʢʨʘʾʥʠ ʜʦ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʟʘ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʦʶ ʘʥʢʝʪʦʶ. 

ɸʢʪʠʚʥʽʩʪʴ ʨʝʩʧʦʥʜʝʥʪʽʚ ʩʢʣʘʣʘ 51,0%. ʂʦʥʬʝʜʝʥʮʽʡʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʝʩʧʦʥʜʝʥʪʽʚ ʟʙʝʨʝʞʝʥʦ. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʚ ʭʦʜʽ ʩʦʮʽʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʥʠʭ ʚʢʘʟʫʻ ʥʘ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ 

ʚʠʤʫʰʝʥʦʛʦ ʧʝʨʝʩʝʣʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʚʽʡʥʠ ʧʨʦʪʠ ʨʦʩʽʡʩʴʢʦʾ ʚʦʻʥʥʦʾ ʘʛʨʝʩʽʾ ʥʘ ʨʽʚʝʥʴ ʚʩʽʭ 

ʧʦʚʝʜʽʥʢʦʚʠʭ ʜʝʪʝʨʤʽʥʘʥʪ ʬʦʨʤʫʚʘʥʥʷ ʟʜʦʨʦʚô̫ , ʷʢʽ ʚʠʚʯʘʣʠʩʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʝʪʝʨʤʽʥʘʥʪʠ ʧʦʚʝʜʽʥʢʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʨʦʩʽʡʩʴʢʘ ʚʦʻʥʥʘ ʘʛʨʝʩʽʷ, ʚʽʡʥʘ, ʚʧʣʠʚ. 

 

ɺʩʪʫʧ. ɺʽʡʥʘ ʋʢʨʘʾʥʠ ʧʨʦʪʠ ʨʦʩʽʡʩʴʢʦʾ ʚʦʻʥʥʦʾ ʘʛʨʝʩʽʾ ʩʪʘʣʘ  ʧʨʠʯʠʥʦʶ    ʚʠʤʫʰʝʥʦʛʦ 

ʧʝʨʝʩʝʣʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʽʟ ʟʦʥʠ ʙʦʡʦʚʠʭ ʜʽʡ ʥʘ ʙʽʣʴʰ ʙʝʟʧʝʯʥʽ ʪʝʨʠʪʦʨʽʾ [1,2]  ʪʘ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʣʘ  

ʥʘ ʩʪʘʥ ʛʨʦʤʘʜʩʴʢʦʛʦ ʟʜʦʨʦʚô̫  ʚ ʋʢʨʘʾʥʽ[3-5]. 

ʄʝʪʘ: ʚʠʚʯʠʪʠ   ʚʧʣʠʚ ʚʠʤʫʰʝʥʦʛʦ ʧʝʨʝʩʝʣʝʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʷʢʝ ʟʫʤʦʚʣʝʥʦ ʙʦʡʦʚʠʤʠ ʜʽʷʤʠ 

ʚʥʘʩʣʽʜʦʢ ʚʽʡʥʠ ʧʨʦʪʠ  ʨʦʩʽʡʩʴʢʦʾ ʚʦʻʥʥʦʾ ʘʛʨʝʩʽʾ ʥʘ    ʦʢʨʝʤʽ ʜʝʪʝʨʤʽʥʘʥʪʠ ʬʦʨʤʫʚʘʥʥʷ ʟʜʦʨʦʚô̫  

ʧʦʚʝʜʽʥʢʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ ʫ  ʧʝʨʝʩʝʣʝʥʮʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʄʘʪʝʨʽʘʣʠ ʜʦʩʣʽʜʞʝʥʥʷ:  ʨʝʟʫʣʴʪʘʪʠ ʦʧʠʪʫʚʘʥʥʷ  102 ʚʠʤʫʰʝʥʠʭ 

ʧʝʨʝʩʝʣʝʥʮʽʚ ʽʟ ʨʝʛʽʦʥʽʚ ʙʦʡʦʚʠʭ ʜʽʡ ʪʘ ʪʠʤʯʘʩʦʚʦʾ ʦʢʫʧʘʮʽʾ ʜʦ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʉʦʮʽʦʣʦʛʽʯʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʚ ʣʶʪʦʤʫ- ʢʚʽʪʥʽ 2026 ʨʦʢʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʦʾ ʘʥʢʝʪʠ. ɸʢʪʠʚʥʽʩʪʴ ʨʝʩʧʦʥʜʝʥʪʽʚ ʩʢʣʘʣʘ 51,0%.   ɺ ʭʦʜʽ  ʜʦʩʣʽʜʞʝʥʥʷ  

ʟʙʝʨʝʞʝʥʦ ʢʦʥʬʝʜʝʥʮʽʡʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʝʩʧʦʥʜʝʥʪʽʚ.    ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʩʧʦʥʜʝʥʪʽʚ ʥʘʚʝʜʝʥʘ ʚ 

ʪʘʙʣ1. 

 

ʊʘʙʣʠʮʷ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ  ʧʝʨʝʩʝʣʝʥʮʽʚ, ʷʢʽ ʧʨʠʡʥʷʣʠ ʫʯʘʩʪʴ ʫ ʜʦʩʣʽʜʞʝʥʥʽ 

ʏʠʥʥʠʢ ʘʙʩ % 

ɺʩʴʦʛʦ 102 100 

ʉʪʘʪʴ  

ʏʦʣʦʚʽʢʠ 38 37,3 

ɾʽʥʢʠ 64 62,7 

ɺʽʢ 

ɼʦ 30 ʨʦʢʽʚ 17 16,7 

31-50 ʨʦʢʽʚ 23 22,5 

51-70 ʨʦʢʽʚ 51 50,0 

ʉʪʘʨʰʝ 70 ʨʦʢʽʚ 11 10,8 

ʂʽʣʴʢʽʩʪʴ ʨʘʟʽʚ ʧʝʨʝʩʝʣʝʥʥʷ 

ʆʜʠʥ 74 72,5 

ɼʚʘ 21 20,6 

ʊʨʠ ʽ ʙʽʣʴʰʝ  7 6,9 

ʂʽʣʴʢʽʩʪʴ  ʨʦʢʽʚ ʞʠʚʫʪʴ ʚ ʫʤʦʚʘʭ ʚʠʤʫʰʝʥʦʛʦ ʧʝʨʝʩʝʣʝʥʥʷ 

ɼʦ ʪʨʴʦʭ 14 13,7 

3-5 ʨʦʢʽʚ 27 26,5 
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5-10 ʨʦʢʽʚ 50 49,0 

ɹʽʣʴʰʝ 10 ʨʦʢʽʚ 11 10,8 

ʉʦʮʽʘʣʴʥʠʡ ʩʪʘʪʫʩ ʧʝʨʝʩʝʣʝʥʮʽʚ 

ʇʨʘʮʶʻ 17 16,7 

ʇʝʥʩʽʦʥʝʨ 29 28,4 

ɯʥʚʘʣʽʜ 5 4,9 

ʉʪʫʜʝʥʪ 8 7,8 

 ʇʽʜʧʨʠʻʤʝʮʴ 10 9,8 

 ɹʝʟʨʦʙʽʪʥʠʡ 24 23,5 

 ɼʝʨʞʘʚʥʠʡ ʩʣʫʞʙʦʚʝʮʴ 7 6,9 

ɯʥʰʝ 2 1,9 

  

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʙʽʙʣʽʦʩʝʤʘʥʪʠʯʥʠʡ, ʩʦʮʽʦʣʦʛʽʯʥʠʡ, ʤʝʜʠʢʦ-ʩʪʘʪʠʩʪʠʯʥʠʡ,   ʩʪʨʫʢʪʫʨʥʦ-

ʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ.  ʆʪʨʠʤʘʥʽ ʚ ʭʦʜʽ ʩʦʮʽʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʣʷʛʘʣʠ ʦʧʨʘʮʶʚʘʥʥʶ  ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʤʝʪʦʜʽʚ  ʤʝʜʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ.  

ʈʝʟʫʣʴʪʘʪʠ. 

ʆʪʨʠʤʘʥʽ ʚ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʩʪʘʪʠʩʪʠʯʥʦ ʦʧʨʘʮʴʦʚʘʥʽ  ʨʝʟʫʣʴʪʘʪʠ ʩʦʮʽʦʣʦʛʽʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ  ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣ. 2. 

 

ʊʘʙʣʠʮʷ 2 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʚʥʷ ʟʤʽʥʠ ʫ ʨʝʩʧʦʥʜʝʥʪʽʚ ʦʢʨʝʤʠʭ ʜʝʪʝʨʤʽʥʘʥʪ ʧʦʚʝʜʽʥʢʦʚʦʛʦ 

ʭʘʨʘʢʪʝʨʫ ʟʘ ʯʘʩ ʚʠʤʫʰʝʥʦʛʦ ʧʝʨʝʩʝʣʝʥʥʷ 

ʏʠʥʥʠʢʠ ɼʦ ʧʝʨʝʩʝʣʝʥʥʷ ʇʽʜ ʯʘʩ ʧʝʨʝʩʝʣʝʥʥʷ ʇʽʩʣʷ/| 

ʜʦ 

ʨʘʟʠ 
ʘʙʩ % ʘʙʩ % 

ʇʦʩʪʽʡʥʝ ʜʦʪʨʠʤʘʥʥʽ ʧʨʘʚʠʣ  ʦʩʦʙʠʩʪʦʾ 

ʛʽʛʽʻʥʠ 

91 89,2 48 47,1 -1,9 

ʇʨʦʭʦʜʞʝʥʥʷ ʤʝʜʠʯʥʠʭ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ 

ʦʛʣʷʜʽʚ 

83 81,4 5 4,9 -16,6 

ʇʝʨʝʙʫʚʘʥʥʷ ʟʘ ʢʦʤʧôʶʪʝʨʦʤ ʙʽʣʴʰʝ 6 ʛʦʜʠʥ 

ʥʘ ʜʦʙʫ 

27 26,5 39 38,2 +1,4 

ʈʝʛʫʣʷʨʥʽ ʬʽʟʠʯʥʽ ʚʧʨʘʚʠ 56 54,9 21 2,1 -26,1 

ʈʘʮʽʦʥʘʣʴʥʝ ʭʘʨʯʫʚʘʥʥʷ 84 82,4 26 25,5 -3,2 

ɼʦʩʪʘʪʥʽʡ ʟʜʦʨʦʚʠʡ ʩʦʥ 94 92,2 42 41,2 -2,2 

ʇʨʦʛʫʣʷʥʢʠ ʥʘ ʩʚʽʞʦʤʫ ʧʦʚʽʪʨʽ 76 74,5 9 8,8 -8,5 

ɿʚʝʨʥʝʥʥʷ ʜʦ ʟʘʢʣʘʜʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ  ʧʨʠ 

ʧʦʛʽʨʰʝʥʥʽ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ  (ʧ-75) 

68 90,7 22 29,3 -3,1 

ʉʘʤʦʣʽʢʫʚʘʥʥʷ ʧʨʠ ʧʦʛʽʨʰʝʥʥʽ ʩʪʘʥʫ 

ʟʜʦʨʦʚôʷ  (ʧ-75) 

7 9,3 53 70,7 +7,6 

ɿʣʦʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʝʤ 15 14,7 29 28,4 +1,9 

ʇʘʣʽʥʥʷ  ʪʶʪʶʥʦʚʠʭ ʚʠʨʦʙʽʚ 37 36,3 68 66,7 +1,8 

ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʨʽʜʥʠʤʠ 13 12,7 32 31,4 +2,5 

ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʜʨʫʟʷʤʠ 9 8,8 34 33,3 +3,8 

ʉʪʨʘʭ ʟʘ ʦʩʦʙʠʩʪʝ ʞʠʪʪʷ 2 2,0 28 27,5 +13,8 

ʉʪʨʘʭ ʟʘ ʞʠʪʪʷ ʨʽʜʥʠʭ 5 4,9 78 76,5 +15,6 

ɺʽʜʩʫʪʥʽʩʪʴ ʚʽʨʠ ʚ ʙʣʘʛʦʧʦʣʫʯʥʝ ʤʘʡʙʫʪʥʻ 8 7,8 34 33,3 +4,3 

 

ɸʥʘʣʽʟ ʥʘʚʝʜʝʥʠʭ ʚ ʪʘʙʣ.2 ʜʘʥʠʭ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ  ʚʠʤʫʰʝʥʝ ʧʝʨʝʩʝʣʝʥʥʷ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʣʦ 

ʥʘ  ʜʝʪʝʨʤʽʥʘʥʪʠ ʧʦʚʝʜʽʥʢʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ  ʚʠʤʫʰʝʥʠʭ ʧʝʨʝʩʝʣʝʥʮʽʚ. 

ʅʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ  ʚʩʪʘʥʦʚʣʝʥʦ ʥʘ ʥʘʩʪʫʧʥʽ ʜʝʪʝʨʤʽʥʘʥʪʠ: 

Å ʈʝʛʫʣʷʨʥʽ ʬʽʟʠʯʥʽ ʚʧʨʘʚʠ: ʧʦʢʘʟʥʠʢ ʟʥʠʟʠʚʩʷ ʚ 26,1 ʨʘʟʫ ʟ ʨʽʚʥʝʤ 2,1%; 

Å ʇʨʦʭʦʜʞʝʥʥʷ ʤʝʜʠʯʥʠʭ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʦʛʣʷʜʽʚ: ʧʦʢʘʟʥʠʢ ʟʥʠʟʠʚʩʷ ʚ 16,6 ʨʘʟʫ ʟ ʨʽʚʥʝʤ  4,9 

%; 

Å ʇʨʦʛʫʣʷʥʢʠ ʥʘ ʩʚʽʞʦʤʫ ʧʦʚʽʪʨʽ: ʧʦʢʘʟʥʠʢ ʟʥʠʟʠʚʩʷ ʚ 8,5 ʨʘʟʫ ʟ ʨʽʚʥʝʤ 8,8%; 

Å ʈʘʮʽʦʥʘʣʴʥʝ ʭʘʨʯʫʚʘʥʥʷ: ʧʦʢʘʟʥʠʢ ʟʥʠʟʠʚʩʷ ʚ 3,2 ʨʘʟʫ ʟ ʨʽʚʥʝʤ 25,5%; 

Å ʇʦʩʪʽʡʥʝ ʜʦʪʨʠʤʘʥʥʽ ʧʨʘʚʠʣ  ʦʩʦʙʠʩʪʦʾ ʛʽʛʽʻʥʠ: ʧʦʢʘʟʥʠʢ ʟʥʠʟʠʚʩʷ ʚ 1,9 ʨʘʟʫ ʟ ʨʽʚʥʝʤ 47,1%; 
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Å ʉʘʤʦʣʽʢʫʚʘʥʥʷ ʧʨʠ ʧʦʛʽʨʰʝʥʥʽ ʩʪʘʥʫ ʟʜʦʨʦʚô̫ : ʧʦʢʘʟʥʠʢ ʟʨʽʩ ʚ 7,6 ʨʘʟʫ ʟ ʨʽʚʥʝʤ 70,7%; 

Å ɿʣʦʚʞʠʚʘʥʥʷ ʘʣʢʦʛʦʣʝʤ: ʧʦʢʘʟʥʠʢ ʟʨʽʩ ʚ 1,9 ʨʘʟʫ ʟ ʨʽʚʥʝʤ  28,4%; 

Å ʇʘʣʽʥʥʷ  ʪʶʪʶʥʦʚʠʭ ʚʠʨʦʙʽʚ: ʧʦʢʘʟʥʠʢ ʟʨʽʩ ʚ 1,8 ʨʘʟʫ ʟ ʨʽʚʥʝʤ 66,7%; 

Å ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʨʽʜʥʠʤʠ: ʧʦʢʘʟʥʠʢ ʟʨʽʩ ʚ 2,5 ʨʘʟʫ ʟ ʨʽʚʥʝʤ 31,4%; 

Å ʉʪʨʘʭ ʟʘ ʦʩʦʙʠʩʪʝ ʞʠʪʪʷ: ʧʦʢʘʟʥʠʢ ʟʨʽʩ ʚ 13,8 ʨʘʟʫ ʟ ʨʽʚʥʝʤ 27,5 %; 

Å ʉʪʨʘʭ ʟʘ ʞʠʪʪʷ ʨʽʜʥʠʭ: ʧʦʢʘʟʥʠʢ ʟʨʽʩ ʚ 15,6 ʨʘʟʫ ʟ ʨʽʚʥʝʤ 76,5%; 

Å ɺʽʜʩʫʪʥʽʩʪʴ ʚʽʨʠ ʚ ʙʣʘʛʦʧʦʣʫʯʥʝ ʤʘʡʙʫʪʥʻ: ʧʦʢʘʟʥʠʢ ʟʨʽʩ ʚ 4,3 ʨʘʟʫ ʟ ʨʽʚʥʝʤ 33,3%. 

 ɺʠʩʥʦʚʢʠ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʚ ʭʦʜʽ ʩʦʮʽʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ   ʜʘʥʠʭ  ʚʢʘʟʫʻ ʥʘ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ  ʚʠʤʫʰʝʥʦʛʦ ʧʝʨʝʩʝʣʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʚʽʡʥʠ ʧʨʦʪʠ  ʨʦʩʽʡʩʴʢʦʾ ʚʦʻʥʥʦʾ ʘʛʨʝʩʽʾ ʥʘ 

ʨʽʚʝʥʴ ʧʦʚʝʜʽʥʢʦʚʠʭ ʜʝʪʝʨʤʽʥʘʥʪ  ʬʦʨʤʫʚʘʥʥʷ ʟʜʦʨʦʚô̫ . 
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ʋɼʂ 616-03 

 

ɺʦʨʦʥʮʦʚʘ ɼʘʨô̫  ɺʷʯʝʩʣʘʚʽʚʥʘ 

ʣʽʢʘʨ-ʽʥʪʝʨʥ 

ʃʘʭʥʦ ʆʣʴʛʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 

ʎʽʚʝʥʢʦ ʆʢʩʘʥʘ ɯʚʘʥʽʚʥʘ 

ʢ. ʤʝʜ.ʥ., ʜʦʮʝʥʪʠ 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɺʇʃʀɺ ʊʈʀɺɸʃʆɰ ɻʃʖʂʆʂʆʈʊʀʂʆʉʊɽʈʆɰɼʅʆɰ ʊɽʈɸʇɯɰ ʅɸ ʉɽʈʎɽɺʆ-ʉʋɼʀʅʅʀʁ 

ʈʀɿʀʂ ʋ ʇɸʎɯɭʅʊɯɺ ɯɿ ʈɽɺʄɸʊʆɰɼʅʀʄ ɸʈʊʈʀʊʆʄ 

 

ɺʩʪʫʧ.  ʈʝʚʤʘʪʦʾʜʥʠʡ ʘʨʪʨʠʪ (ʈɸ) ð ʭʨʦʥʽʯʥʝ ʩʠʩʪʝʤʥʝ ʘʫʪʦʽʤʫʥʥʝ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝ ʣʠʰʝ ʜʝʩʪʨʫʢʮʽʻʶ ʩʫʛʣʦʙʽʚ, ʘʣʝ ʡ ʚʠʩʦʢʦʶ ʢʦʤʦʨʙʽʜʥʽʩʪʶ. ʈɸ ʻ ʥʝʟʘʣʝʞʥʠʤ 

ʧʨʝʜʠʢʪʦʨʦʤ ʧʨʠʩʢʦʨʝʥʦʛʦ ʘʪʝʨʦʩʢʣʝʨʦʟʫ, ʘ ʟʘ ʨʽʚʥʝʤ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʛʦ ʨʠʟʠʢʫ ʻ ʟʽʩʪʘʚʥʠʤ ʽʟ 

ʮʫʢʨʦʚʠʤ ʜʽʘʙʝʪʦʤ 2-ʛʦ ʪʠʧʫ [1, 5]. ɻʣʶʢʦʢʦʨʪʠʢʦʩʪʝʨʦʾʜʠ (ɻʂʉ), ʧʦʧʨʠ ʚʠʨʘʞʝʥʠʡ ʧʨʦʪʠʟʘʧʘʣʴʥʠʡ 

ʝʬʝʢʪ, ʤʘʶʪʴ ʚʠʨʘʞʝʥʫ ʩʠʩʪʝʤʥʫ ʪʦʢʩʠʯʥʽʩʪʴ. ɰʭ ʪʨʠʚʘʣʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ 

ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʤʝʪʘʙʦʣʽʯʥʦʛʦ ʧʨʦʬʽʣʶ ʪʘ ʤʦʞʝ ʧʽʜʚʠʱʫʚʘʪʠ ʨʠʟʠʢ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʫ 

ʧʘʮʽʻʥʪʽʚ ʽʟ ʈɸ [5].  

ʄʝʪʘ ʨʦʙʦʪʠ. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʘʪʦʛʝʥʝʪʠʯʥʠʡ ʚʧʣʠʚ ʪʨʠʚʘʣʦʾ ɻʂʉ-ʪʝʨʘʧʽʾ ʥʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʫ 

ʩʠʩʪʝʤʫ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʈɸ ʪʘ ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʘʪʝʛʽʾ ʤʽʥʽʤʽʟʘʮʽʾ ʢʘʨʜʽʦʚʘʩʢʫʣʷʨʥʠʭ ʨʠʟʠʢʽʚ ʥʘ 

ʦʩʥʦʚʽ ʩʫʯʘʩʥʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʧʨʦʬʽʣʴʥʠʭ ʢʣʽʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʤʝʪʘ-

ʘʥʘʣʽʟʽʚ ʪʘ ʯʠʥʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʘʣʴʷʥʩʫ ʘʩʦʮʽʘʮʽʡ ʨʝʚʤʘʪʦʣʦʛʽʚ (EULAR), ̫ʢʽ ʚʠʚʯʘʣʠ 

ʢʦʨʝʣʷʮʽʶ ʤʽʞ ʧʨʠʡʦʤʦʤ ɻʂʉ ʪʘ ʨʦʟʚʠʪʢʦʤ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʧʦʜʽʡ ʧʨʠ ʈɸ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʟʘʩʚʽʜʯʠʚ ʥʘʷʚʥʽʩʪʴ ʜʦʟʦʟʘʣʝʞʥʦʛʦ 

ʪʘ ʢʫʤʫʣʷʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ɻʂʉ ʥʘ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʡ ʨʠʟʠʢ. ɿʘ ʜʘʥʠʤʠ ʧʦʧʫʣʷʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʧʦʪʦʯʥʠʡ ʧʨʠʡʦʤ ɻʂʉ ʘʩʦʮʽʶʻʪʴʩʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʨʠʟʠʢʫ ʛʦʩʪʨʦʛʦ ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʘ ʥʘ 68% 

(ɺʈ=1,68) [4]. ɺʩʪʘʥʦʚʣʝʥʦ ʣʽʥʽʡʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ ʜʦʟʦʶ ʧʨʝʧʘʨʘʪʫ ʪʘ ʯʘʩʪʦʪʦʶ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ 

ʧʦʜʽʡ: ʧʽʜʚʠʱʝʥʥʷ ʜʦʙʦʚʦʾ ʜʦʟʠ ʥʘ ʢʦʞʥʽ 5 ʤʛ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʧʨʝʜʥʽʟʦʣʦʥ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʜʦʜʘʪʢʦʚʠʤ ʟʨʦʩʪʘʥʥʷʤ ʨʠʟʠʢʫ ʥʘ 13%, ʪʦʜʽ ʷʢ ʢʦʞʝʥ ʨʽʢ ʧʦʧʝʨʝʜʥʴʦʾ ʝʢʩʧʦʟʠʮʽʾ ʧʽʜʚʠʱʫʻ ʡʦʛʦ ʥʘ 

14% [4]. ʂʨʽʤ ʪʦʛʦ, ʢʦʞʝʥ ʥʘʢʦʧʠʯʝʥʠʡ ʛʨʘʤ ʢʫʤʫʣʷʪʠʚʥʦʾ ʜʦʟʠ ɻʂʉ ʥʝʟʘʣʝʞʥʦ ʘʩʦʮʽʶʻʪʴʩʷ ʟʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʉʉʈ ʥʘ 6% [4]. 

ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʩʝʨʦʣʦʛʽʯʥʠʡ ʩʪʘʪʫʩ ʧʘʮʽʻʥʪʽʚ. ʋ ʈʌ-ʧʦʟʠʪʠʚʥʠʭ ʭʚʦʨʠʭ ʚʠʩʦʢʘ 

ʢʫʤʫʣʷʪʠʚʥʘ ʜʦʟʘ ɻʂʉ ʢʦʨʝʣʶʻ ʟ ʤʘʡʞʝ ʪʨʠʨʘʟʦʚʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʦʪʠ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʧʦʜʽʡ 

(ɺʈ=3,06) [4]. ɺʦʜʥʦʯʘʩ ʫ ʈʌ-ʥʝʛʘʪʠʚʥʠʭ ʧʘʮʽʻʥʪʽʚ ʩʪʘʪʠʩʪʠʯʥʦ ʟʥʘʯʫʱʦʛʦ ʟʨʦʩʪʘʥʥʷ ʨʠʟʠʢʫ 

ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʘ ʘʙʦ ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʥʘ ʪʣʽ ʪʝʨʘʧʽʾ ɻʂʉ ʥʝ ʚʠʷʚʣʝʥʦ (ɺʈ=0,85) [4], ʱʦ ʤʦʞʝ 

ʩʚʽʜʯʠʪʠ ʧʨʦ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʩʠʩʪʝʤʥʠʤ ʽʤʫʥʥʠʤ ʟʘʧʘʣʝʥʥʷʤ, ʝʥʜʦʪʝʣʽʘʣʴʥʦʶ ʜʠʩʬʫʥʢʮʽʻʶ ʪʘ ʜʽʻʶ 

ʩʪʝʨʦʾʜʽʚ. 

ʅʝʩʧʨʠʷʪʣʠʚʠʡ ʚʧʣʠʚ ɻʂʉ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʜʝʢʽʣʴʢʘ ʧʘʪʦʛʝʥʝʪʠʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. ʇʨʝʧʘʨʘʪʠ 

ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʝʥʜʦʪʝʣʽʘʣʴʥʦʾ ʜʠʩʬʫʥʢʮʽʾ, ʜʝʩʪʘʙʽʣʽʟʘʮʽʾ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʠʭ ʙʣʷʰʦʢ ʪʘ 

ʬʦʨʤʫʚʘʥʥʶ ʧʨʦʪʨʦʤʙʦʪʠʯʥʦʛʦ ʩʪʘʥʫ ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʚʠʱʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʽʥʛʽʙʽʪʦʨʘ ʘʢʪʠʚʘʪʦʨʘ 

ʧʣʘʟʤʽʥʦʛʝʥʫ-1 ʽ ʬʽʙʨʠʥʦʛʝʥʫ [3, 5]. ɺʠʩʦʢʽ ʜʦʟʠ ɻʂʉ ʪʘ ʩʠʩʪʝʤʥʘ ʧʫʣʴʩ-ʪʝʨʘʧʽʷ ʘʩʦʮʽʶʶʪʴʩʷ ʟʽ 

ʟʨʦʩʪʘʥʥʷʤ ʨʠʟʠʢʫ ʚʝʥʦʟʥʠʭ ʪʨʦʤʙʦʝʤʙʦʣʽʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ [5]. ʄʽʥʝʨʘʣʦʢʦʨʪʠʢʦʾʜʥʘ ʘʢʪʠʚʥʽʩʪʴ 

ʧʨʝʧʘʨʘʪʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʪʨʠʤʢʠ ʥʘʪʨʽʶ ʪʘ ʨʽʜʠʥʠ, ʱʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʘʨʪʝʨʽʘʣʴʥʦʾ ʛʽʧʝʨʪʝʥʟʽʾ, 

ʧʦʨʫʰʝʥʴ ʨʠʪʤʫ ʪʘ ʩʝʨʮʝʚʦʾ ʥʝʜʦʩʪʘʪʥʦʩʪʽ [3, 5]. ɼʦʜʘʪʢʦʚʠʡ ʚʥʝʩʦʢ ʫ ʢʘʨʜʽʦʚʘʩʢʫʣʷʨʥʠʡ ʨʠʟʠʢ 

ʨʦʙʣʷʪʴ ʘʪʝʨʦʛʝʥʥʘ ʜʠʩʣʽʧʽʜʝʤʽʷ, ʩʪʝʨʦʾʜ-ʽʥʜʫʢʦʚʘʥʠʡ ʮʫʢʨʦʚʠʡ ʜʽʘʙʝʪ ʽ ʚʽʩʮʝʨʘʣʴʥʝ ʦʞʠʨʽʥʥʷ [5]. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʢʦʤʝʥʜʘʮʽʡ EULAR, ɻʂʉ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʣʠʰʝ ʷʢ çʤʽʩʪ-ʪʝʨʘʧʽʶè 

(bridge therapy) ʜʣʷ ʰʚʠʜʢʦʛʦ ʢʦʥʪʨʦʣʶ ʘʢʪʠʚʥʦʩʪʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʝʬʝʢʪʫ ʙʘʟʠʩʥʠʭ 

ʧʨʦʪʠʨʝʚʤʘʪʠʯʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʽʟ ʧʦʜʘʣʴʰʠʤ ʧʦʩʪʫʧʦʚʠʤ ʩʢʘʩʫʚʘʥʥʷʤ ʧʨʦʪʷʛʦʤ 3ï6 ʤʽʩʷʮʽʚ [1]. 

ɹʝʟʧʝʯʥʠʤ ʚʚʘʞʘʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʟʠ ʜʦ 5 ʤʛ/ʜʦʙʫ ʚ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʧʨʝʜʥʽʟʦʣʦʥ, ʪʦʜʽ ʷʢ 

ʧʽʜʪʨʠʤʫʶʯʘ ʜʦʟʘ ʟʘ ʥʝʤʦʞʣʠʚʦʩʪʽ ʧʦʚʥʦʾ ʚʽʜʤʽʥʠ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 7,5 ʤʛ/ʜʦʙʫ [1]. 

ʇʘʮʽʻʥʪʠ, ʷʢʽ ʨʦʟʧʦʯʠʥʘʶʪʴ ʣʽʢʫʚʘʥʥʷ ʟ ʜʦʟʠ Ó7,5 ʤʛ/ʜʦʙʫ, ʤʘʶʪʴ ʟʥʘʯʥʦ ʥʠʞʯʽ ʰʘʥʩʠ ʥʘ ʧʦʜʘʣʴʰʝ 

ʜʦʩʷʛʥʝʥʥʷ ʙʝʟʧʝʯʥʦʛʦ ʨʽʚʥʷ ʪʝʨʘʧʽʾ ʘʙʦ ʧʦʚʥʫ ʚʽʜʤʽʥʫ ʧʨʝʧʘʨʘʪʫ (ɺʐ=6,32). ɼʣʷ ʩʚʦʻʯʘʩʥʦʛʦ 

ʚʠʷʚʣʝʥʥʷ ʫʩʢʣʘʜʥʝʥʴ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʨʝʛʫʣʷʨʥʠʡ ʢʦʥʪʨʦʣʴ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ, ʣʽʧʽʜʥʦʛʦ ʧʨʦʬʽʣʶ, 
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ʛʣʽʢʝʤʽʾ, ʝʣʝʢʪʨʦʣʽʪʽʚ ʢʨʦʚʽ ʪʘ ʦʮʽʥʢʫ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʛʦ ʨʠʟʠʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʜʘʧʪʦʚʘʥʠʭ ʰʢʘʣ 

SCORE2 ʘʙʦ RACE-CVD [1]. 

ɺʠʩʥʦʚʢʠ. ʊʨʠʚʘʣʘ ʪʝʨʘʧʽʷ ɻʂʉ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʨʝʚʤʘʪʦʾʜʥʠʤ ʘʨʪʨʠʪʦʤ ʘʩʦʮʽʶʻʪʴʩʷ ʟʽ 

ʟʨʦʩʪʘʥʥʷʤ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʛʦ ʨʠʟʠʢʫ, ʷʢʠʡ ʤʘʻ ʜʦʟʦʟʘʣʝʞʥʠʡ ʽ ʢʫʤʫʣʷʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ. ʅʘʡʚʠʱʠʡ 

ʨʠʟʠʢ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʩʝʨʦʧʦʟʠʪʠʚʥʠʭ ʧʘʮʽʻʥʪʽʚ. ʄʽʥʽʤʽʟʘʮʽʷ ʪʨʠʚʘʣʦʩʪʽ ʣʽʢʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʘʡʥʠʞʯʦʾ ʝʬʝʢʪʠʚʥʦʾ ʜʦʟʠ ɻʂʉ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʢʦʤʝʥʜʘʮʽʡ EULAR ̒  ʢʣʶʯʦʚʠʤʠ ʩʪʨʘʪʝʛʽʷʤʠ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʢʘʨʜʽʦʚʘʩʢʫʣʷʨʥʠʭ ʫʩʢʣʘʜʥʝʥʴ ʫ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʭʚʦʨʠʭ. 
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ʂʠʨʠʢ ʆʣʝʛ ʆʣʝʛʦʚʠʯ 

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʪʝʨʘʧʽʾ ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʾ 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʽʥʩʪʠʪʫʪʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʚʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ  

ORCID: https://orcid.org/0000-0003-4326-4260 

ʅʝʩʪʝʨʯʫʢ ʅʘʪʘʣʽʷ ɭʚʛʝʥʽʚʥʘ 

ʜʦʢʪʦʨ ʥʘʫʢ ʽʟ ʬʽʟʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʽ ʩʧʦʨʪʫ, ʧʨʦʬʝʩʦʨ 

ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʽʥʩʪʠʪʫʪʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʚʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ORCID: https://orcid.org/0000-0003-2199-3403 

 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʉʀʄʋʃʗʎɯʁʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ʋ ʇʈʆʌɽʉɯʁʅɯʁ ʇɯɼɻʆʊʆɺʎɯ 

ʌɸʍɯɺʎɯɺ ɿ ʌɯɿʀʏʅʆɰ ʊɽʈɸʇɯɰ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʤʫʣʷʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʧʨʦʬʝʩʽʡʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʟ ʬʽʟʠʯʥʦʾ ʪʝʨʘʧʽʾ. ɺʠʩʚʽʪʣʝʥʦ ʧʝʨʝʚʘʛʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʠʤʫʣʷʮʽʡʥʠʭ ʪʨʝʥʘʞʝʨʽʚ, ʚʽʨʪʫʘʣʴʥʦʾ ʪʘ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ, 

ʢʣʽʥʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʙʝʟʧʝʯʥʦʤʫ ʚʽʜʧʨʘʮʶʚʘʥʥʶ ʧʨʦʬʝʩʽʡʥʠʭ ʜʽʡ ʽ ʧʽʜʛʦʪʦʚʮʽ 

ʟʜʦʙʫʚʘʯʽʚ ʜʦ ʨʝʘʣʴʥʠʭ ʢʣʽʥʽʯʥʠʭ ʩʠʪʫʘʮʽʡ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʬʽʟʠʯʥʘ ʪʝʨʘʧʽʷ, ʩʠʤʫʣʷʮʽʡʥʝ ʥʘʚʯʘʥʥʷ, ʚʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ, ʧʨʦʬʝʩʽʡʥʘ 

ʧʽʜʛʦʪʦʚʢʘ, ʢʣʽʥʽʯʥʽ ʥʘʚʠʯʢʠ, ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ. 

 

ʉʫʯʘʩʥʠʡ ʝʪʘʧ ʨʝʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫  ʪʘ ʨʝʘʙʽʣʽʪʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʧʝʨʝʜʙʘʯʘʻ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʤʝʜʠʯʥʠʭ ʢʘʜʨʽʚ, ʟʦʢʨʝʤʘ ʬʘʭʽʚʮʽʚ ʟ ʬʽʟʠʯʥʦʾ ʪʝʨʘʧʽʾ. ʋ 

ʟʚô̫ ʟʢʫ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʧʦʩʣʫʛ ʚʥʘʩʣʽʜʦʢ 

ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ, ʪʨʘʚʤ ʪʘ ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʧʽʜʚʠʱʫʶʪʴʩʷ ʚʠʤʦʛʠ ʜʦ ʨʽʚʥʷ ʧʨʦʬʝʩʽʡʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʬʽʟʠʯʥʠʭ ʪʝʨʘʧʝʚʪʽʚ. ʆʜʥʠʤ ʽʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʽʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʩʝʨʝʜ ʷʢʠʭ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ 

ʟʘʡʤʘʻ ʩʠʤʫʣʷʮʽʡʥʝ ʥʘʚʯʘʥʥʷ [1]. 

ʉʠʤʫʣʷʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʤʦʜʝʣʶʚʘʪʠ 

ʢʣʽʥʽʯʥʽ ʩʠʪʫʘʮʽʾ ʟ ʤʝʪʦʶ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. ɰʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʫ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʫʤʦʚʘʭ ʙʝʟ ʨʠʟʠʢʫ ʜʣʷ ʟʜʦʨʦʚô̫  ʧʘʮʽʻʥʪʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʤʽʞʥʘʨʦʜʥʠʤ 

ʩʪʘʥʜʘʨʪʘʤ ʤʝʜʠʯʥʦʾ ʦʩʚʽʪʠ [2]. 

ɼʦ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʚʠʜʽʚ ʩʠʤʫʣʷʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʣʝʞʠʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʧʘʮʽʻʥʪʽʚ. ɼʘʥʠʡ ʤʝʪʦʜ ʧʝʨʝʜʙʘʯʘʻ ʟʘʣʫʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦ ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʦʩʽʙ, ʷʢʽ 

ʽʤʽʪʫʶʪʴ ʢʣʽʥʽʯʥʽ ʚʠʧʘʜʢʠ ʪʘ ʧʦʚʝʜʽʥʢʫ ʨʝʘʣʴʥʠʭ ʧʘʮʽʻʥʪʽʚ. ʎʝ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ 

ʥʘʚʠʯʦʢ, ʢʣʽʥʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʚʤʽʥʴ ʧʨʦʚʦʜʠʪʠ ʦʙʩʪʝʞʝʥʥʷ ʡ ʦʮʽʥʶʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʩʪʘʥʫ 

ʧʘʮʽʻʥʪʘ [3]. 

ɺʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʠʤʫʣʷʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʥʝʢʝʥʽʚ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ. 

ʊʘʢʽ ʪʨʝʥʘʞʝʨʠ ʜʦʟʚʦʣʷʶʪʴ ʤʦʜʝʣʶʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʣʽʥʽʯʥʽ ʩʪʘʥʠ, ʚʽʜʧʨʘʮʴʦʚʫʚʘʪʠ ʘʣʛʦʨʠʪʤʠ 

ʥʘʜʘʥʥʷ ʜʦʧʦʤʦʛʠ, ʦʮʽʥʶʚʘʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʤʘʥʽʧʫʣʷʮʽʡ ʪʘ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʧʨʘʢʪʠʯʥʽ 

ʥʘʚʠʯʢʠ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ [4]. 

ʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʥʘʯʥʦ ʨʦʟʰʠʨʶʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʢʦʤʧôʁ ʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʨʦʛʨʘʤ ʩʪʫʜʝʥʪʠ 

ʤʦʞʫʪʴ ʘʥʘʣʽʟʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʨʫʭʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʤʦʜʝʣʶʚʘʪʠ ʧʨʦʮʝʩʠ ʚʽʜʥʦʚʣʝʥʥʷ ʬʫʥʢʮʽʡ 

ʦʨʛʘʥʽʟʤʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʚʪʨʫʯʘʥʴ [5]. 
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ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʚʽʨʪʫʘʣʴʥʦʾ ʪʘ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ VR ʪʘ AR ʩʪʚʦʨʶʻ ʽʥʪʝʨʘʢʪʠʚʥʝ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʫ ʷʢʦʤʫ ʟʜʦʙʫʚʘʯʽ ʤʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʥʫʨʶʚʘʪʠʩʷ ʫ ʟʤʦʜʝʣʴʦʚʘʥʽ ʢʣʽʥʽʯʥʽ ʩʠʪʫʘʮʽʾ, ʚʽʜʧʨʘʮʴʦʚʫʚʘʪʠ ʧʨʦʬʝʩʽʡʥʽ ʜʽʾ ʪʘ 

ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʚ ʫʤʦʚʘʭ, ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʠʭ ʜʦ ʨʝʘʣʴʥʦʾ ʧʨʘʢʪʠʢʠ. ʊʘʢʽ ʪʝʭʥʦʣʦʛʽʾ 

ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʧʽʜʚʠʱʝʥʥʶ ʤʦʪʠʚʘʮʽʾ ʜʦ ʥʘʚʯʘʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʶ ʩʪʽʡʢʠʭ 

ʧʨʦʬʝʩʽʡʥʠʭ ʥʘʚʠʯʦʢ [6]. 

ʆʢʨʝʤʫ ʫʚʘʛʫ ʟʘʩʣʫʛʦʚʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʧʘʮʽʻʥʪʽʚ ï ʢʦʤʧôʁ ʪʝʨʠʟʦʚʘʥʠʭ ʤʦʜʝʣʝʡ, 

ʱʦ ʚʽʜʪʚʦʨʶʶʪʴ ʢʣʽʥʽʯʥʽ ʚʠʧʘʜʢʠ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʩʢʣʘʜʥʦʩʪʽ. ʈʦʙʦʪʘ ʟ ʚʽʨʪʫʘʣʴʥʠʤʠ ʧʘʮʽʻʥʪʘʤʠ 

ʜʦʟʚʦʣʷʻ ʩʪʫʜʝʥʪʘʤ ʧʨʦʚʦʜʠʪʠ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ, ʦʙʠʨʘʪʠ ʤʝʪʦʜʠ ʬʽʟʠʯʥʦʾ ʪʝʨʘʧʽʾ, ʘʥʘʣʽʟʫʚʘʪʠ 

ʥʘʩʣʽʜʢʠ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʴ ʪʘ ʦʪʨʠʤʫʚʘʪʠ ʤʠʪʪʻʚʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ ʱʦʜʦ ʧʨʘʚʠʣʴʥʦʩʪʽ ʩʚʦʾʭ ʜʽʡ 

[7]. 

ʇʨʦʬʝʩʽʡʥʘ ʜʽʷʣʴʥʽʩʪʴ ʬʽʟʠʯʥʦʛʦ ʪʝʨʘʧʝʚʪʘ ʧʦʪʨʝʙʫʻ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʧʨʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, 

ʟʜʘʪʥʦʩʪʽ ʰʚʠʜʢʦ ʦʮʽʥʶʚʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʧʘʮʽʻʥʪʘ ʪʘ ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʢʣʽʥʽʯʥʽ 

ʨʽʰʝʥʥʷ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʩʠʤʫʣʷʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʚʠʩʪʫʧʘʻ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ [8]. 

ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʝʨʝʚʘʛ ʩʠʤʫʣʷʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʨʦʟʚʠʪʦʢ ʢʣʽʥʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʣʽʥʽʯʥʠʭ ʚʠʧʘʜʢʽʚ ʜʦʟʚʦʣʷʻ ʩʪʫʜʝʥʪʘʤ ʘʥʘʣʽʟʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ 

ʧʘʮʽʻʥʪʘ, ʚʠʟʥʘʯʘʪʠ ʨʝʘʙʽʣʽʪʘʮʽʡʥʽ ʮʽʣʽ ʪʘ ʦʙʠʨʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʤʝʪʦʜʠ ʬʽʟʠʯʥʦʾ ʪʝʨʘʧʽʾ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ 

ʬʦʨʤʫʻʪʴʩʷ ʟʜʘʪʥʽʩʪʴ ʜʦ ʢʨʠʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʢʣʽʥʽʯʥʠʭ ʩʠʪʫʘʮʽʡ ʽ ʧʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ 

ʧʨʦʬʝʩʽʡʥʠʭ ʨʽʰʝʥʴ [9]. 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʪʘʢʦʞ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʥʘʚʠʯʦʢ. ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟʽ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʤʠ ʘʙʦ ʚʽʨʪʫʘʣʴʥʠʤʠ ʧʘʮʽʻʥʪʘʤʠ ʩʪʫʜʝʥʪʠ ʥʘʚʯʘʶʪʴʩʷ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʝʬʝʢʪʠʚʥʠʡ 

ʢʦʥʪʘʢʪ, ʟʙʠʨʘʪʠ ʘʥʘʤʥʝʟ, ʧʦʷʩʥʶʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʘʙʽʣʽʪʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʧʽʜʪʨʠʤʫʚʘʪʠ 

ʤʦʪʠʚʘʮʽʶ ʧʘʮʽʻʥʪʘ ʜʦ ʚʽʜʥʦʚʣʝʥʥʷ. ʊʘʢʽ ʥʘʚʠʯʢʠ ʻ ʥʝʚʽʜô̒ ʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʬʽʟʠʯʥʦʛʦ ʪʝʨʘʧʝʚʪʘ [10]. 

ʉʠʤʫʣʷʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʧʨʦʬʝʩʽʡʥʦʾ ʚʧʝʚʥʝʥʦʩʪʽ. ɹʘʛʘʪʦʨʘʟʦʚʝ 

ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʜʽʡ ʫ ʙʝʟʧʝʯʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʜʦʟʚʦʣʷʻ ʤʽʥʽʤʽʟʫʚʘʪʠ ʩʪʨʘʭ 

ʧʦʤʠʣʦʢ ʪʘ ʧʽʜʚʠʱʠʪʠ ʛʦʪʦʚʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʜʦ ʨʦʙʦʪʠ ʟ ʨʝʘʣʴʥʠʤʠ ʧʘʮʽʻʥʪʘʤʠ. ʂʨʽʤ ʪʦʛʦ, 

ʩʠʤʫʣʷʮʽʡʥʽ ʩʮʝʥʘʨʽʾ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ ʚʽʜ 

ʚʠʢʣʘʜʘʯʽʚ ʽ ʧʨʦʚʝʜʝʥʥʷ ʨʝʬʣʝʢʩʽʾ ʱʦʜʦ ʚʣʘʩʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʜʽʡ [11]. 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʻ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʠʡʥʷʪʪʷ ʢʣʽʥʽʯʥʠʭ ʨʽʰʝʥʴ. ɿʘʚʜʷʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʩʠʤʫʣʷʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʥʘʙʫʚʘʶʪʴ ʜʦʩʚʽʜʫ ʨʦʙʦʪʠ ʟ ʨʽʟʥʠʤʠ 

ʢʣʽʥʽʯʥʠʤʠ ʚʠʧʘʜʢʘʤʠ ʱʝ ʜʦ ʧʦʯʘʪʢʫ ʩʘʤʦʩʪʽʡʥʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʎʝ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ 

ʜʦʢʘʟʦʚʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʬʽʟʠʯʥʦʾ ʪʝʨʘʧʽʾ ʪʘ ʧʦʢʨʘʱʝʥʥʶ ʷʢʦʩʪʽ ʤʘʡʙʫʪʥʴʦʾ ʧʨʘʢʪʠʢʠ [12]. 

ʉʠʩʪʝʤʘʪʠʯʥʽ ʦʛʣʷʜʠ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʤʫʣʴʦʚʘʥʠʭ 

ʧʘʮʽʻʥʪʽʚ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʩʪʫʜʝʥʪʽʚ ʬʽʟʠʯʥʦʾ ʪʝʨʘʧʽʾ, 

ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ ʾʭʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʥʘʚʠʯʦʢ ʢʣʽʥʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ [13]. 

ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʽʥʥʦʚʘʮʽʡʥʠʭ ʥʘʧʨʷʤʽʚ ʨʦʟʚʠʪʢʫ ʩʠʤʫʣʷʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ (Virtual Reality, VR). ɿʘʚʜʷʢʠ ʩʪʚʦʨʝʥʥʶ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʮʠʬʨʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ VR-ʪʝʭʥʦʣʦʛʽʾ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪ ʧʦʚʥʦʛʦ ʟʘʥʫʨʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ ʫ ʟʤʦʜʝʣʴʦʚʘʥʫ 

ʢʣʽʥʽʯʥʫ ʩʠʪʫʘʮʽʶ ʪʘ ʜʦʟʚʦʣʷʶʪʴ ʚʽʜʪʚʦʨʶʚʘʪʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʚʜʘʥʴ [14]. 

ʋ ʧʽʜʛʦʪʦʚʮʽ ʬʽʟʠʯʥʠʭ ʪʝʨʘʧʝʚʪʽʚ ʚʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ 

ʢʣʽʥʽʯʥʠʭ ʩʠʪʫʘʮʽʡ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʩʢʣʘʜʥʦʩʪʽ. ʉʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʚʽʨʪʫʘʣʴʥʠʤʠ 

ʧʘʮʽʻʥʪʘʤʠ, ʦʮʽʥʶʚʘʪʠ ʾʭʥʽʡ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ, ʚʠʟʥʘʯʘʪʠ ʧʦʨʫʰʝʥʥʷ ʨʫʭʦʚʠʭ ʬʫʥʢʮʽʡ ʪʘ 

ʧʣʘʥʫʚʘʪʠ ʨʝʘʙʽʣʽʪʘʮʽʡʥʽ ʟʘʭʦʜʠ. ʎʝ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʙʝʟ ʨʠʟʠʢʫ 

ʜʣʷ ʟʜʦʨʦʚô̫  ʧʘʮʽʻʥʪʽʚ [15]. 

ɺʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ VR ̒ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʥʘʚʠʯʦʢ ʦʮʽʥʶʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʩʮʝʥʘʨʽʾʚ ʜʦʟʚʦʣʷʻ ʩʪʫʜʝʥʪʘʤ ʧʨʦʚʦʜʠʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʪʝʩʪʫʚʘʥʥʷ, 

ʘʥʘʣʽʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʦʙʩʪʝʞʝʥʥʷ ʪʘ ʧʨʠʡʤʘʪʠ ʢʣʽʥʽʯʥʽ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. ʊʘʢʽ 

ʧʽʜʭʦʜʠ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʧʨʦʬʝʩʽʡʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ 

ʬʘʭʽʚʮʽʚ [16]. 

ʊʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʪʘʢʦʞ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʧʨʦʬʝʩʽʡʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʜʽʡ. ʄʦʞʣʠʚʽʩʪʴ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʩʮʝʥʘʨʽʾʚ 

ʜʦʧʦʤʘʛʘʻ ʟʘʢʨʽʧʣʶʚʘʪʠ ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ ʪʘ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʢʣʽʥʽʯʥʠʭ 

ʧʨʦʮʝʜʫʨ. ʆʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤ ʮʝ ʻ ʧʽʜ ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʨʦʙʦʪʠ ʟ ʧʘʮʽʻʥʪʘʤʠ ʧʽʩʣʷ ʪʨʘʚʤ, 

ʥʝʚʨʦʣʦʛʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʘʙʦ ʩʢʣʘʜʥʠʭ ʦʨʪʦʧʝʜʠʯʥʠʭ ʚʪʨʫʯʘʥʴ [17]. 
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ɼʦʜʘʪʢʦʚʦʶ ʧʝʨʝʚʘʛʦʶ VR-ʪʝʭʥʦʣʦʛʽʡ ʻ ʤʦʞʣʠʚʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʧʣʘʪʬʦʨʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʩʠʤʫʣʷʮʽʡʥʠʭ ʩʮʝʥʘʨʽʾʚ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʤʽʩʮʷ 

ʧʝʨʝʙʫʚʘʥʥʷ ʟʜʦʙʫʚʘʯʘ ʦʩʚʽʪʠ, ʱʦ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʪʘ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ [18]. 

ʈʝʟʫʣʴʪʘʪʠ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʧʽʜʚʠʱʫʻ 

ʟʘʣʫʯʝʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʜʦ ʥʘʚʯʘʥʥʷ, ʧʦʢʨʘʱʫʻ ʨʽʚʝʥʴ ʟʘʩʚʦʻʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʪʘ ʩʧʨʠʷʻ 

ʬʦʨʤʫʚʘʥʥʶ ʚʧʝʚʥʝʥʦʩʪʽ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʚʜʘʥʴ [14, 19]. 

ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤʠ ʨʝʘʙʽʣʽʪʘʮʽʡʥʦʾ ʜʦʧʦʤʦʛʠ ʚ ʋʢʨʘʾʥʽ ʧʦʪʨʝʙʫʻ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʟ ʬʽʟʠʯʥʦʾ ʪʝʨʘʧʽʾ. ʆʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ ʻ 

ʩʪʚʦʨʝʥʥʷ ʩʫʯʘʩʥʠʭ ʩʠʤʫʣʷʮʽʡʥʠʭ ʮʝʥʪʨʽʚ ʥʘ ʙʘʟʽ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ. ʊʘʢʽ ʮʝʥʪʨʠ ʜʦʟʚʦʣʷʪʴ 

ʟʘʙʝʟʧʝʯʠʪʠ ʽʥʪʝʛʨʘʮʽʶ ʪʝʦʨʝʪʠʯʥʦʾ ʪʘ ʧʨʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ 

ʤʝʜʠʯʥʦʾ ʦʩʚʽʪʠ [20]. 

ɺʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʻ ʽʥʪʝʛʨʘʮʽʷ ʪʝʭʥʦʣʦʛʽʡ ʚʽʨʪʫʘʣʴʥʦʾ ʪʘ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʫ ʥʘʚʯʘʣʴʥʽ 

ʧʨʦʛʨʘʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ ʜʦʩʪʫʧʥʦʩʪʽ 

ʧʨʘʢʪʠʯʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʨʦʟʰʠʨʝʥʥʶ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʩʪʫʜʝʥʪʽʚ [21]. 

ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʪʘʢʦʞ ʻ ʨʦʟʚʠʪʦʢ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʦʩʚʽʪʠ. ʉʠʤʫʣʷʮʽʡʥʝ ʥʘʚʯʘʥʥʷ 

ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʩʧʽʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʬʽʟʠʯʥʠʭ ʪʝʨʘʧʝʚʪʽʚ, ʝʨʛʦʪʝʨʘʧʝʚʪʽʚ, ʣʽʢʘʨʽʚ, ʤʝʜʠʯʥʠʭ ʩʝʩʪʝʨ 

ʪʘ ʽʥʰʠʭ ʬʘʭʽʚʮʽʚ ʤʫʣʴʪʠʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʢʦʤʘʥʜʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʥʘʚʠʯʦʢ 

ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ ʪʘ ʧʦʢʨʘʱʫʻ ʷʢʽʩʪʴ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ [22]. 

ʆʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʣʝʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʧʣʘʪʬʦʨʤ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʧʦʻʜʥʫʚʘʪʠ ʩʠʤʫʣʷʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟ ʜʠʩʪʘʥʮʽʡʥʠʤʠ ʬʦʨʤʘʤʠ ʥʘʚʯʘʥʥʷ. ʎʝ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʫʧ ʜʦ ʩʫʯʘʩʥʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʤʽʩʮʷ ʥʘʚʯʘʥʥʷ [23]. 

ʉʠʤʫʣʷʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʻ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ 

ʬʽʟʠʯʥʠʭ ʪʝʨʘʧʝʚʪʽʚ. ɰʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ, ʨʦʟʚʠʪʢʫ ʢʣʽʥʽʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ, ʫʜʦʩʢʦʥʘʣʝʥʥʶ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʛʦʪʦʚʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ 

ʦʩʚʽʪʠ ʜʦ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʆʩʦʙʣʠʚʫ ʨʦʣʴ ʫ ʩʫʯʘʩʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʚʽʜʽʛʨʘʶʪʴ 

ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʤʦʜʝʣʶʚʘʥʥʷ ʢʣʽʥʽʯʥʠʭ ʩʠʪʫʘʮʽʡ ʽ 

ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ ʜʣʷ ʙʝʟʧʝʯʥʦʛʦ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʜʽʡ. ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ 

ʩʠʤʫʣʷʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʩʪʚʦʨʝʥʥʷ ʩʠʤʫʣʷʮʽʡʥʠʭ ʮʝʥʪʨʽʚ, ʚʧʨʦʚʘʜʞʝʥʥʷ VR-ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʣʝʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʧʣʘʪʬʦʨʤ ʧʦʚʠʥʥʽ ʩʪʘʪʠ ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʟ ʬʽʟʠʯʥʦʾ ʪʝʨʘʧʽʾ ʚ ʋʢʨʘʾʥʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʠʤʫʣʷʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʻ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʬʘʭʽʚʮʽʚ ʟ ʬʽʟʠʯʥʦʾ ʪʝʨʘʧʽʾ. ɺʦʥʦ ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʧʽʜʚʠʱʫʻ 

ʨʽʚʝʥʴ ʛʦʪʦʚʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʜʦ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʩʧʨʠʷʻ ʧʽʜʛʦʪʦʚʮʽ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ, ʟʜʘʪʥʠʭ ʥʘʜʘʚʘʪʠ ʷʢʽʩʥʽ ʨʝʘʙʽʣʽʪʘʮʽʡʥʽ ʧʦʩʣʫʛʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫ . 
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ʋɼʂ 615.82-616.831 

 

ʂʦʚʘʣʴʯʫʢ ɺʘʜʠʤ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ʟʜʦʙʫʚʘʯ ʦʩʚʽʪʥʴʦʛʦ ʩʪʫʧʝʥʷ çʤʘʛʽʩʪʨè 

ʢʘʬʝʜʨʘ ʨʝʘʙʽʣʽʪʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʂʦʨʯʠʥʩʴʢʠʡ ɺʦʣʦʜʠʤʠʨ ʉʪʘʥʽʩʣʘʚʦʚʠʯ 

ʥʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ, ʜʦʢʪʦʨ ʤʝʜʠʯʥʠʭ ʥʘʫʢ 

ɺʽʥʥʠʮʴʢʠʡ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʫʥʽʚʝʨʩʠʪʝʪʫ çʋʢʨʘʾʥʘè 

 

ʆʇʊʀʄɯɿɸʎɯʗ ʌɯɿʀʏʅʆɰ ʊɽʈɸʇɯɰ ʇʈʀ ɯʐɽʄɯʏʅɯʁ ʍɺʆʈʆɹɯ ʉɽʈʎʗ ʅɸ ʉɸʅɸʊʆʈʅʆ-

ʂʋʈʆʈʊʅʆʄʋ ɽʊɸʇɯ 

 

ɸʥʦʪʘʮʽʷ. ʋ ʪʝʟʘʭ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʾ ʢʦʤʧʣʝʢʩʥʦʾ ʧʨʦʛʨʘʤʠ ʬʽʟʠʯʥʦʾ 

ʪʝʨʘʧʽʾ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʟ ʽʰʝʤʽʯʥʦʶ ʭʚʦʨʦʙʦʶ ʩʝʨʮʷ (ɯʍʉ) IïII ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʢʣʘʩʽʚ ʥʘ ʩʘʥʘʪʦʨʥʦ-

ʢʫʨʦʨʪʥʦʤʫ ʝʪʘʧʽ. ɼʦʚʝʜʝʥʦ, ʱʦ ʽʥʪʝʛʨʘʮʽʷ ʘʝʨʦʙʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ (FITT-ʧʨʠʥʮʠʧ), ʜʠʭʘʣʴʥʠʭ 

ʤʝʪʦʜʠʢ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘ ʰʢʘʣʦʶ ɹʦʨʛʘ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ ʧʦʢʘʟʥʠʢʽʚ 

ʮʝʥʪʨʘʣʴʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʧʽʜʚʠʱʝʥʥʶ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʬʽʟʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʪʘ ʷʢʦʩʪʽ ʞʠʪʪʷ 

ʧʘʮʽʻʥʪʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʬʽʟʠʯʥʘ ʪʝʨʘʧʽʷ, ʽʰʝʤʽʯʥʘ ʭʚʦʨʦʙʘ ʩʝʨʮʷ, ʢʘʨʜʽʦʨʝʘʙʽʣʽʪʘʮʽʷ, ʩʘʥʘʪʦʨʥʦ-

ʢʫʨʦʨʪʥʝ ʣʽʢʫʚʘʥʥʷ, ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʜʦ ʥʘʚʘʥʪʘʞʝʥʴ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ: ɯʰʝʤʽʯʥʘ ʭʚʦʨʦʙʘ ʩʝʨʮʷ (ɯʍʉ) ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʚʽʜʥʦʶ ʧʨʠʯʠʥʦʶ 

ʽʥʚʘʣʽʜʠʟʘʮʽʾ, ʱʦ ʧʦʪʨʝʙʫʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʧʨʦʛʨʘʤ ʚʪʦʨʠʥʥʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ [1]. 

ʉʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʠʡ ʝʪʘʧ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʘʜʘʧʪʘʮʽʡʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʧʨʦʪʝ 

ʧʦʪʨʝʙʫʻ ʥʘʫʢʦʚʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʤʽʞʥʘʨʦʜʥʽ ʧʨʦʪʦʢʦʣʠ ʜʦʢʘʟʦʚʦʾ 

ʢʘʨʜʽʦʨʝʘʙʽʣʽʪʘʮʽʾ ʟ ʚʽʪʯʠʟʥʷʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ [2]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʨʦʟʨʦʙʠʪʠ ʪʘ ʦʙˇʨʫʥʪʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʛʨʘʤʠ ʬʽʟʠʯʥʦʾ ʪʝʨʘʧʽʾ ʜʣʷ 

ʧʘʮʽʻʥʪʽʚ ʟ ɯʍʉ ʥʘ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʤʫ ʝʪʘʧʽ ʪʘ ʦʮʽʥʠʪʠ ʾʾ ʚʧʣʠʚ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥ ʩʝʨʮʝʚʦ-

ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ: ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʥʘ ʙʘʟʽ ʂʅʇ çʍʤʽʣʴʥʠʮʴʢʘ ʦʙʣʘʩʥʘ ʣʽʢʘʨʥʷ 

ʚʽʜʥʦʚʥʦʛʦ ʣʽʢʫʚʘʥʥʷè ʟʘ ʫʯʘʩʪʶ 30 ʧʘʮʽʻʥʪʽʚ ʟ ɯʍʉ (IïII ʌʂ). ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʛʨʫʧʘ (n=15) 

ʟʘʩʪʦʩʦʚʫʚʘʣʘ ʘʚʪʦʨʩʴʢʫ ʧʨʦʛʨʘʤʫ, ʱʦ ʙʘʟʫʚʘʣʘʩʷ ʥʘ ʪʨʠʝʪʘʧʥʦʤʫ ʧʽʜʭʦʜʽ (ʘʜʘʧʪʘʮʽʡʥʠʡ, 

ʪʨʝʥʫʚʘʣʴʥʠʡ, ʟʘʢʨʽʧʣʶʚʘʣʴʥʠʡ) ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʠʢʣʽʯʥʠʭ ʘʝʨʦʙʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ (4ï5 ʨʘʟʽʚ ʥʘ 

ʪʠʞʜʝʥʴ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ 40ï60% ʚʽʜ ʨʝʟʝʨʚʫ ʏʉʉ), ʜʠʭʘʣʴʥʦʾ ʛʽʤʥʘʩʪʠʢʠ ʪʘ ʝʣʝʤʝʥʪʽʚ ʨʝʣʘʢʩʘʮʽʾ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʦʮʽʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 6-ʭʚʠʣʠʥʥʦʛʦ ʪʝʩʪʫ ʭʦʜʴʙʠ, ʰʢʘʣʠ ɹʦʨʛʘ ʪʘ ʦʧʠʪʫʚʘʣʴʥʠʢʘ 

ʷʢʦʩʪʽ ʞʠʪʪʷ SF-36 [2, 3, 4]. 

ʈʝʟʫʣʴʪʘʪʠ: ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʢʫʨʩʫ ʨʝʘʙʽʣʽʪʘʮʽʾ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʛʨʫʧʽ ʟʘʬʽʢʩʦʚʘʥʦ 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʝ (p < 0,05) ʟʥʠʞʝʥʥʷ ʏʉʉ ʫ ʩʪʘʥʽ ʩʧʦʢʦʶ ʥʘ 8ï12%. ɼʠʩʪʘʥʮʽʷ 6-ʭʚʠʣʠʥʥʦʛʦ 

ʪʝʩʪʫ ʭʦʜʴʙʠ ʟʨʦʩʣʘ ʥʘ 15ï25%, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ ʘʝʨʦʙʥʦʾ ʚʠʪʨʠʚʘʣʦʩʪʽ. ɸʥʘʣʽʟ ʟʘ 

ʦʧʠʪʫʚʘʣʴʥʠʢʦʤ SF-36 ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʟʨʦʩʪʘʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʷʢʦʩʪʽ ʞʠʪʪʷ ʥʘ 15ï22%, 

ʧʨʠ ʮʴʦʤʫ ʧʦʢʨʘʱʝʥʥʷ ʬʽʟʠʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʟʜʦʨʦʚô̫  ʩʫʧʨʦʚʦʜʞʫʚʘʣʦʩʷ ʟʥʘʯʥʦʶ ʧʦʟʠʪʠʚʥʦʶ 

ʜʠʥʘʤʽʢʦʶ ʧʩʠʭʦʝʤʦʮʽʡʥʦʛʦ ʩʪʘʥʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʰʢʘʣʠ ɹʦʨʛʘ ʜʦʟʚʦʣʠʣʦ ʝʬʝʢʪʠʚʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʴ, ʟʘʧʦʙʽʛʘʶʯʠ ʧʝʨʝʚʪʦʤʽ ʪʘ ʽʰʝʤʽʯʥʠʤ ʝʧʽʟʦʜʘʤ. 

ɺʠʩʥʦʚʢʠ: ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʢʦʤʧʣʝʢʩʥʦʾ ʧʨʦʛʨʘʤʠ ʬʽʟʠʯʥʦʾ ʪʝʨʘʧʽʾ ʜʦʟʚʦʣʷʻ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʢʘʨʜʽʦʨʝʘʙʽʣʽʪʘʮʽʾ ʚ ʫʤʦʚʘʭ ʩʘʥʘʪʦʨʽʶ. ɺʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʯʥʝ ʧʽʜʚʠʱʝʥʥʷ 

ʬʽʟʠʯʥʦʾ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʝʢʦʥʦʤʽʟʘʮʽʶ ʩʝʨʮʝʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʚʠʱʫ ʷʢʽʩʪʴ ʩʦʮʽʘʣʴʥʦʾ ʘʜʘʧʪʘʮʽʾ 

ʧʘʮʽʻʥʪʽʚ ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʻ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʠʭ ʧʨʦʛʨʘʤ ʪʨʝʥʫʚʘʥʴ ʽʟ ʦʙʦʚô̫ ʟʢʦʚʠʤ ʤʦʥʽʪʦʨʠʥʛʦʤ ʩʫʙô̒ʢʪʠʚʥʠʭ 

ʚʽʜʯʫʪʪʽʚ ʧʘʮʽʻʥʪʘ. 
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ʅʦʩʝʥʢʦ ʆʣʝʢʩʘʥʜʨ ɸʥʘʪʦʣʽʡʦʚʠʯ 

ʢ. ʬʘʨʤ. ʥ., ʜʦʮʝʥʪ 

ɼʴʷʢʦʚʘ ʃʘʨʠʩʘ ʖʨʽʾʚʥʘ 

ʢ. ʬʘʨʤ. ʥ., ʜʦʮʝʥʪ 

ʄʘʣʶʛʘ ʉʪʘʥʽʩʣʘʚ ʖʨʽʡʦʚʠʯ 

ʟʜʦʙʫʚʘʯ ʚʠʱʦʾ ʦʩʚʽʪʠ, 5 ʢʫʨʩ 

ʢʘʬʝʜʨʘ ʟʘʛʘʣʴʥʦʾ ʪʘ ʢʣʽʥʽʯʥʦʾ ʬʘʨʤʘʮʽʾ 

ʇʨʠʚʘʪʥʝ ʘʢʮʽʦʥʝʨʥʝ ʪʦʚʘʨʠʩʪʚʦ  

çɺʠʱʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ  

çʄʽʞʨʝʛʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʩʦʥʘʣʦʤèè 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ʈʀɿʀʂ-ʆʈɯɭʅʊʆɺɸʅʀʁ ɺʅʋʊʈɯʐʅɯʁ ɸʋɼʀʊ ʗʂ ɯʅʉʊʈʋʄɽʅʊ ɿɸɹɽɿʇɽʏɽʅʅʗ 

ʂʆʄʇʃɸɭʅʉʋ ʌɸʈʄɸʎɽɺʊʀʏʅʀʍ ʉʀʉʊɽʄ ʗʂʆʉʊɯ ɸʇʊɽʏʅʀʍ ɿɸʂʃɸɼɯɺ 

 

ɸʥʦʪʘʮʽʷ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʘʫʜʠʪʫ ʷʢ ʙʘʟʦʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧʣʘʻʥʩʫ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʩʠʩʪʝʤ 

ʷʢʦʩʪʽ ʚ ʘʧʪʝʯʥʠʭ ʟʘʢʣʘʜʘʭ. ʈʦʟʨʦʙʣʝʥʦ ʡ ʦʧʪʠʤʽʟʦʚʘʥʦ ʫʥʽʬʽʢʦʚʘʥʫ ʯʦʪʠʨʠʬʘʟʥʫ ʤʦʜʝʣʴ ʧʨʦʚʝʜʝʥʥʷ 

ʩʘʤʦʽʥʩʧʝʢʮʽʡ, ʘʜʘʧʪʦʚʘʥʫ ʜʦ ʩʧʝʮʠʬʽʢʠ ʘʧʪʝʯʥʠʭ ʟʘʢʣʘʜʽʚ. ʉʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʘʣʛʦʨʠʪʤʠ ʨʝʘʣʽʟʘʮʽʾ 

ʢʦʞʥʦʛʦ ʝʪʘʧʫ ʘʫʜʠʪʦʨʩʴʢʦʛʦ ʮʠʢʣʫ ð ʚʽʜ ʧʝʨʝʜʧʨʦʻʢʪʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʜʦ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʦʛʨʘʤ 

ʢʦʨʠʛʫʚʘʣʴʥʠʭ ʪʘ ʟʘʧʦʙʽʞʥʠʭ ʜʽʡ (ʉɸʈɸ). ʆʧʠʩʘʥʦ ʧʨʘʢʪʠʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʤʽʥʽʤʽʟʘʮʽʾ 

ʩʫʙ'ʻʢʪʠʚʽʟʤʫ ʦʮʽʥʶʚʘʥʥʷ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʘʣʽʜʦʚʘʥʠʭ ʯʝʢ-ʣʠʩʪʽʚ ʪʘ ʤʝʪʦʜʽʚ ʚʝʨʠʬʽʢʘʮʽʾ ʥʘ 

ʤʽʩʮʷʭ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʠʷʚʣʝʥʠʭ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʝʡ ʷʢ 

ʧʫʩʢʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʧʨʦʛʨʘʤ CAPA. ʉʬʦʨʤʦʚʘʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ 

ʽʥʩʪʠʪʫʮʽʦʥʘʣʽʟʘʮʽʾ ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ ʷʢ ʜʨʘʡʚʝʨʘ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʘʧʪʝʢʠ ʪʘ 

ʌʉʗ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʚʥʫʪʨʽʰʥʽʡ ʘʫʜʠʪ, ʩʘʤʦʽʥʩʧʝʢʮʽʷ, ʬʘʨʤʘʮʝʚʪʠʯʥʘ ʩʠʩʪʝʤʘ 

ʷʢʦʩʪʽ, ʢʦʤʧʣʘʻʥʩ ʘʧʪʝʢ, ʅʘʣʝʞʥʘ ʘʧʪʝʯʥʘ ʧʨʘʢʪʠʢʘ (GPP), ʩʠʩʪʝʤʘ CAPA 

 

ʇʨʘʢʪʠʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʷʢʦʩʪʽ (ʌʉʗ) ʚ 

ʫʤʦʚʘʭ ʨʦʟʜʨʽʙʥʦʛʦ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʨʠʥʢʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʠʩʪʝʤʥʦʩʪʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʟʨʽʣʦʩʪʽ ʾʾ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʥʘʣʝʞʥʠʭ ʧʨʘʢʪʠʢ (GxP) ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ ʩʝʨʽʾ ISO, ʩʘʤʦʽʥʩʧʝʢʮʽʷ ʥʝ ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʴʩʷ ʷʢ ʦʜʥʦʨʘʟʦʚʠʡ ʨʝʚʽʟʽʡʥʠʡ ʟʘʭʽʜ, ʘ ʻ 

ʙʝʟʧʝʨʝʨʚʥʠʤ, ʮʠʢʣʽʯʥʠʤ ʪʘ ʩʫʚʦʨʦ ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʤ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʦʤ, ʽʥʪʝʛʨʦʚʘʥʠʤ ʫ ʟʘʛʘʣʴʥʫ 

ʩʪʨʫʢʪʫʨʫ ʤʝʥʝʜʞʤʝʥʪʫ ʘʧʪʝʯʥʦʛʦ ʟʘʢʣʘʜʫ. 

ʊʦʤʫ ʤʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʦ ʪʝʦʨʝʪʠʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ 

ʟʘʩʘʜ ʨʠʟʠʢ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʘʫʜʠʪʫ ʷʢ ʝʬʝʢʪʠʚʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʪʘʙʽʣʴʥʦʛʦ ʢʦʤʧʣʘʻʥʩʫ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʩʠʩʪʝʤ ʷʢʦʩʪʽ ʘʧʪʝʯʥʠʭ ʟʘʢʣʘʜʽʚ ʚʠʤʦʛʘʤ ʥʘʣʝʞʥʠʭ ʧʨʘʢʪʠʢ 

ʪʘ ʣʽʮʝʥʟʽʡʥʠʭ ʫʤʦʚ.  

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠ ʩʠʩʪʝʤʥʦʛʦ, ʧʨʦʮʝʩʥʦʛʦ ʪʘ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʦʛʦ ʘʥʘʣʽʟʫ, ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʘʣʛʦʨʠʪʤʽʟʘʮʽʾ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʥʘ ʟʘʩʘʜʘʭ ʮʠʢʣʫ PDCA, ʘ ʪʘʢʦʞ 

ʝʤʧʽʨʠʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʚʝʨʠʬʽʢʘʮʽʾ (ʢʘʙʽʥʝʪʥʠʡ ʘʫʜʠʪ, ʽʥʪʝʨʚôʁ ʚʘʥʥʷ, ʪʨʘʩʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ) ʪʘ 

ʧʨʝʚʝʥʪʠʚʥʦʛʦ ʨʠʟʠʢ-ʤʝʥʝʜʞʤʝʥʪʫ ʟʛʽʜʥʦ ʟ ʥʘʩʪʘʥʦʚʘʤʠ ICH Q9 ʽ ICH Q10. 

ʄʝʪʦʜʦʣʦʛʽʷ ʧʨʦʚʝʜʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʘʫʜʠʪʫ ʌʉʗ ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʤʫ ʪʘ 

ʮʠʢʣʽʯʥʦʤʫ ʧʽʜʭʦʜʽ. ʎʝ ʛʘʨʘʥʪʫʻ ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ ʪʘ ʦʙ'ʻʢʪʠʚʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʨʝʚʽʨʢʠ. ɸʣʛʦʨʠʪʤ 

ʨʝʘʣʽʟʘʮʽʾ ʚʥʫʪʨʽʰʥʴʦʛʦ ʘʫʜʠʪʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʅʘʣʝʞʥʦʾ ʘʧʪʝʯʥʦʾ ʧʨʘʢʪʠʢʠ (GPP) ʪʘ ʧʦʣʦʞʝʥʴ 

ʩʪʘʥʜʘʨʪʫ ISO 19011 [1] ʦʭʦʧʣʶʻ ʯʦʪʠʨʠ ʧʦʩʣʽʜʦʚʥʽ ʬʘʟʠ [2, ʩ. 14; 3, ʩ. 308]. 

ɿ ʤʝʪʦʶ ʤʽʥʽʤʽʟʘʮʽʾ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʘ, ʫʩʫʥʝʥʥʷ ʩʫʙ'ʻʢʪʠʚʽʟʤʫ ʦʮʽʥʢʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ 

ʬʘʢʪʦʣʦʛʽʯʥʦʾ ʪʦʯʥʦʩʪʽ ʥʘʤʠ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʪʘ ʦʧʪʠʤʽʟʦʚʘʥʦ ʫʥʽʬʽʢʦʚʘʥʫ ʯʦʪʠʨʠʬʘʟʥʫ ʤʦʜʝʣʴ 

ʧʨʦʚʝʜʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʘʫʜʠʪʫ ʚ ʘʧʪʝʯʥʦʤʫ ʟʘʢʣʘʜʽ. ɺ ʦʩʥʦʚʫ ʟʘʟʥʘʯʝʥʦʾ ʤʦʜʝʣʽ ʧʦʢʣʘʜʝʥʦ 

ʢʣʘʩʠʯʥʠʡ ʫʧʨʘʚʣʽʥʩʴʢʠʡ ʮʠʢʣ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ɽʜʚʘʨʜʘ ɼʝʤʽʥʛʘ (Plan-Do-Check-Act) 
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[4, ʩ. 88; 5], ʘʜʘʧʪʦʚʘʥʠʡ ʜʦ ʩʧʝʮʠʬʽʢʠ ʘʧʪʝʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʦʣʦʞʝʥʴ ʥʘʩʪʘʥʦʚʠ ʟ ʫʧʨʘʚʣʽʥʥʷ 

ʨʠʟʠʢʘʤʠ ʜʣʷ ʷʢʦʩʪʽ ICH Q9 [6]. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʘʫʜʠʪʦʨʩʴʢʦʛʦ ʧʨʦʮʝʩʫ ʟʘʙʝʟʧʝʯʫʻ 

ʥʘʩʢʨʽʟʥʫ ʣʦʛʽʢʫ ʢʦʥʪʨʦʣʶ ð ʚʽʜ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ ʚʘʣʽʜʦʚʘʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ 

ʜʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʚʝʨʠʬʽʢʘʮʽʾ ʜʝʬʝʢʪʽʚ ʥʘ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ ʧʝʨʩʦʥʘʣʫ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʛʨʘʤ CAPA. ɼʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʪʘ ʧʦʢʨʦʢʦʚʠʡ ʘʣʛʦʨʠʪʤ ʨʦʟʛʦʨʪʘʥʥʷ ʢʦʞʥʦʾ ʽʟ 

ʯʦʪʠʨʴʦʭ ʧʦʩʣʽʜʦʚʥʠʭ ʬʘʟ ʚʥʫʪʨʽʰʥʴʦʛʦ ʘʫʜʠʪʫ ʘʧʪʝʯʥʦʛʦ ʟʘʢʣʘʜʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʠʞʯʝ. 

ɯʥʽʮʽʶʚʘʥʥʷ ʪʘ ʧʝʨʝʜʧʨʦʝʢʪʥʘ ʧʽʜʛʦʪʦʚʢʘ ʘʫʜʠʪʫ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʘʫʜʠʪʫ ʟʘʢʣʘʜʘʻʪʴʩʷ ʥʘ ʝʪʘʧʽ 

ʡʦʛʦ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʪʘ ʪʘʢʪʠʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ. ʈʦʟʨʦʙʣʝʥʠʡ ʥʘʤʠ ʘʣʛʦʨʠʪʤ ʨʝʘʣʽʟʘʮʽʾ ʬʘʟʠ 1 ʥʘʚʝʜʝʥʦ 

ʥʘ ʨʠʩ. 1. 

 

 
 

ʈʠʩ. 1. ɸʣʛʦʨʠʪʤ ʨʝʘʣʽʟʘʮʽʾ ʬʘʟʠ 1 çɯʥʽʮʽʶʚʘʥʥʷ ʪʘ ʧʝʨʝʜʧʨʦʻʢʪʥʘ ʧʽʜʛʦʪʦʚʢʘ ʘʫʜʠʪʫè 

 

ʇʨʦʮʝʩ ʽʥʽʮʽʶʚʘʥʥʷ ʨʝʛʫʣʶʻʪʴʩʷ ʉʆʇ ʘʧʪʝʯʥʦʛʦ ʟʘʢʣʘʜʫ ʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʢʣʶʯʦʚʠʭ 

ʢʨʦʢʽʚ: 

1) ʨʦʟʨʦʙʢʘ ʨʽʯʥʦʾ ʧʨʦʛʨʘʤʠ ʘʫʜʠʪʫ: ʛʨʘʬʽʢ ʬʦʨʤʫʻʪʴʩʷ ʋʆ ʘʧʪʝʢʠ ʥʘ ʦʩʥʦʚʽ ʧʦʧʝʨʝʜʥʴʦ 

ʧʨʦʚʝʜʝʥʦʾ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʟʘ ICH Q9 [6]; ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʢʦʤʝʥʜʘʮʽʡ ʧʨʦʮʝʩʠ ʟ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ 

ʢʨʠʪʠʯʥʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ, ʫʧʨʘʚʣʽʥʥʷ çʭʦʣʦʜʦʚʠʤ ʣʘʥʮʶʛʦʤè, ʧʨʝʜʤʝʪʥʦ-ʢʽʣʴʢʽʩʥʠʡ ʦʙʣʽʢ) 

ʚʢʣʶʯʘʶʪʴʩʷ ʜʦ ʧʨʦʛʨʘʤʠ ʱʦʥʘʡʤʝʥʰʝ ʜʚʽʯʽ ʥʘ ʨʽʢ [6, ʩ. 9; 7]. 
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2) ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʟʘʪʚʝʨʜʞʝʥʥʷ ʘʫʜʠʪʦʨʩʴʢʦʾ ʛʨʫʧʠ: ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʛʦʣʦʚʥʠʡ ʘʫʜʠʪʦʨ ʪʘ ʯʣʝʥʠ 

ʛʨʫʧʠ ʟ-ʧʦʤʽʞ ʧʝʨʩʦʥʘʣʫ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʨʽʚʥʝʤ ʦʩʚʽʪʠ; ʬʘʭʽʚʮʽ ʥʝ ʟʘʣʫʯʘʶʪʴʩʷ ʜʦ ʧʝʨʝʚʽʨʢʠ ʬʘʭʽʚʮʽ 

ʧʽʜʨʦʟʜʽʣʽʚ ʯʠ ʧʨʦʮʝʩʽʚ, ʷʢʠʤʠ ʚʦʥʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʢʝʨʫʶʪʴ ʘʙʦ ʫ ʷʢʠʭ ʚʠʢʦʥʫʶʪʴ ʱʦʜʝʥʥʽ ʦʙʦʚ'ʷʟʢʠ 

(ʜʦʪʨʠʤʘʥʥʷ ʧʨʠʥʮʠʧʫ ʥʝʟʘʣʝʞʥʦʩʪʽ) [8, ʩ. 22]. 

3) ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʪʘ ʦʙʩʷʛʫ ʧʝʨʝʚʽʨʢʠ: ʯʽʪʢʦ ʦʢʨʝʩʣʶʶʪʴʩʷ ʤʝʞʽ ʘʫʜʠʪʫ (ʥʘʧʨʠʢʣʘʜ, 

ʢʦʥʢʨʝʪʥʘ ʘʧʪʝʢʘ ʤʝʨʝʞʽ ʘʙʦ ʦʢʨʝʤʠʡ ʧʨʦʮʝʩ ʚ ʘʧʪʝʮʽ ð çɺʭʽʜʥʠʡ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʃɿ ʪʘ ʩʫʧʫʪʥʽʭ 

ʪʦʚʘʨʽʚè ʘʙʦ ʦʢʨʝʤʠʡ ʧʨʦʮʝʩ ʚ ʫʩʽʡ ʤʝʨʝʞʽ ʘʧʪʝʢ ï çɿʥʠʱʝʥʥʷ ʥʝʷʢʽʩʥʠʭ ʃɿè) ʪʘ ʥʦʨʤʘʪʠʚʥʘ ʙʘʟʘ, ʥʘ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʷʢʽʡ ʧʨʦʚʦʜʠʪʴʩʷ ʧʝʨʝʚʽʨʢʘ (GDP [9], GSP [10], GVP [11], GPP [12]. 

ʆʙˇʨʫʥʪʦʚʘʥʦ, ʱʦ ʝʪʘʧ ʽʥʽʮʽʶʚʘʥʥʷ ʪʘ ʧʝʨʝʜʧʨʦʻʢʪʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʟʘʢʣʘʜʘʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʡ 

ʙʘʟʠʩ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʪʚʦʨʶʚʘʥʦʩʪʽ ʚʩʴʦʛʦ ʧʦʜʘʣʴʰʦʛʦ ʘʫʜʠʪʦʨʩʴʢʦʛʦ ʮʠʢʣʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʽʥʪʝʛʨʘʮʽʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʥʘ ʝʪʘʧʽ ʧʣʘʥʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʯʘʩʦʚʽ ʨʝʩʫʨʩʠ 

ʰʣʷʭʦʤ ʧʦʜʚʦʻʥʥʷ ʯʘʩʪʦʪʠ ʧʝʨʝʚʽʨʦʢ ʥʘʡʙʽʣʴʰ ʢʨʠʪʠʯʥʠʭ ʽ ʚʨʘʟʣʠʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʦʥ ʘʧʪʝʢʠ. 

ʆʩʦʙʣʠʚʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʜʝʪʝʨʤʽʥʘʮʽʷ ʧʨʠʥʮʠʧʫ ʥʝʟʘʣʝʞʥʦʩʪʽ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʛʨʫʧʠ 

ʘʫʜʠʪʦʨʽʚ, ʱʦ ʧʦʚʥʽʩʪʶ ʥʽʚʝʣʶʻ ʩʫʙ'ʻʢʪʠʚʽʟʤ ʦʮʽʥʢʠ ʪʘ ʛʘʨʘʥʪʫʻ ʦʪʨʠʤʘʥʥʷ ʥʝʟʘʘʥʛʘʞʦʚʘʥʠʭ ʽ 

ʧʨʦʟʦʨʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʤʧʣʘʻʥʩʫ ʌʉʗ. 

ʂʘʙʽʥʝʪʥʠʡ (ʜʦʢʫʤʝʥʪʘʣʴʥʠʡ) ʘʥʘʣʽʟ ʪʘ ʨʦʟʨʦʙʢʘ ʨʦʙʦʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʘʫʜʠʪʫ. 

ɹʝʟʧʦʩʝʨʝʜʥʴʦʤʫ ʚʽʟʠʪʫ ʥʘ ʦʙ'ʻʢʪ ʧʝʨʝʚʽʨʢʠ ʧʝʨʝʜʫʻ ʬʘʟʘ 2, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʜʦʢʫʤʝʥʪʘʣʴʥʠʡ ʘʫʜʠʪ, 

ʘʣʛʦʨʠʪʤ ʧʨʦʚʝʜʝʥʥʷ ʷʢʦʾ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʚʠʚʯʝʥʥʷ ʧʦʪʦʯʥʦʾ ʤʦʜʝʣʽ ʧʨʦʮʝʩʫ ʽ ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 2. 

 

 
 

ʈʠʩ. 2. ɸʣʛʦʨʠʪʤ ʨʝʘʣʽʟʘʮʽʾ ʬʘʟʠ 2 çʂʘʙʽʥʝʪʥʠʡ ʘʥʘʣʽʟ ʪʘ ʨʦʟʨʦʙʢʘ ʨʦʙʦʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ 

ʘʫʜʠʪʫè 
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ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 2, ʘʣʛʦʨʠʪʤ ʨʝʘʣʽʟʘʮʽʾ ʬʘʟʠ 2 ʚʢʣʶʯʘʻ: 

1) ʘʥʘʣʽʟ ʜʦʢʫʤʝʥʪʘʮʽʾ ʌʉʗ, ʟʦʢʨʝʤʘ, ʘʫʜʠʪʦʨʠ ʚʠʚʯʘʶʪʴ ʯʠʥʥʽ ʉʆʇ, ʧʦʩʘʜʦʚʽ ʽʥʩʪʨʫʢʮʽʾ, ʘʢʪʠ 

ʧʦʧʝʨʝʜʥʽʭ ʚʥʫʪʨʽʰʥʽʭ ʪʘ ʟʦʚʥʽʰʥʽʭ ʧʝʨʝʚʽʨʦʢ, ʧʨʦʪʦʢʦʣʠ ʪʘ ʟʘʧʠʩʠ ʜʦ ʧʨʦʮʝʩʽʚ, ʜʦʢʫʤʝʥʪʠ ʧʨʦ 

ʚʘʣʽʜʘʮʽʶ ʦʙʣʘʜʥʘʥʥʷ, ʩʪʘʥ ʚʠʢʦʥʘʥʥʷ ʧʣʘʥʽʚ CAPA ʟʘ ʤʠʥʫʣʽ ʧʝʨʽʦʜʠ ʪʦʱʦ [13, ʩ. 40]; 

2) ʩʢʣʘʜʘʥʥʷ ʧʣʘʥʫ ʘʫʜʠʪʫ ʟ ʜʝʪʘʣʽʟʦʚʘʥʠʤ ʧʦʛʦʜʠʥʥʠʤ ʛʨʘʬʽʢʦʤ ʨʦʙʦʪʠ ʥʘ ʦʙ'ʻʢʪʽ, ʚʠʟʥʘʯʝʥʥʷʤ 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʦʩʽʙ ʟ ʙʦʢʫ ʘʧʪʝʢʠ ʪʘ ʟʘʢʨʽʧʣʶʻ ʢʦʥʢʨʝʪʥʽ ʥʘʧʨʷʤʢʠ ʧʝʨʝʚʽʨʢʠ ʟʘ ʯʣʝʥʘʤʠ 

ʘʫʜʠʪʦʨʩʴʢʦʾ ʛʨʫʧʠ; 

3) ʨʦʟʨʦʙʢʘ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʯʝʢ-ʣʠʩʪʽʚ ʫ ʚʠʛʣʷʜʽ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʢʘʨʪ ʦʮʽʥʢʠ ʽʟ ʟʘʢʨʠʪʠʤʠ 

ʧʠʪʘʥʥʷʤʠ, ʘʜʘʧʪʦʚʘʥʠʭ ʧʽʜ ʩʧʝʮʠʬʽʢʫ ʘʧʪʝʢʠ.  

ʄʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ ʽʤʧʣʝʤʝʥʪʘʮʽʾ GPP ʜʦʚʦʜʠʪʴ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʯʝʢ-

ʣʠʩʪʽʚ ʤʽʥʽʤʽʟʫʻ ʩʫʙ'ʻʢʪʠʚʽʟʤ ʦʮʽʥʢʠ ʪʘ ʬʽʢʩʫʻ ʣʘʪʝʥʪʥʽ ʧʨʦʛʘʣʠʥʠ ʌʉʗ [13, ʩ. 42; 14, ʩ. 115]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʥʷ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʢʘʙʽʥʝʪʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʢʫʤʝʥʪʘʮʽʾ ʻ ʢʨʠʪʠʯʥʦ 

ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʨʝʚʝʥʪʠʚʥʦʾ ʤʦʜʝʣʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʘʫʜʠʪʫ ʌʉʗ. ʋʟʘʛʘʣʴʥʝʥʦ, ʱʦ 

ʨʦʟʨʦʙʢʘ ʜʝʪʘʣʴʥʦʛʦ ʧʦʛʦʜʠʥʥʦʛʦ ʧʣʘʥʫ ʪʘ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʥʘʧʨʷʤʢʽʚ ʧʝʨʝʚʽʨʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʨʘʮʽʦʥʘʣʴʥʠʡ ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪ ʧʽʜ ʯʘʩ ʧʦʣʴʦʚʦʛʦ ʝʪʘʧʫ. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʤʽʞʥʘʨʦʜʥʦʛʦ ʜʦʩʚʽʜʫ 

ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʥʘʣʝʞʥʠʭ ʧʨʘʢʪʠʢ (GPP) ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʪʘ 

ʚʘʣʽʜʦʚʘʥʠʭ ʯʝʢ-ʣʠʩʪʽʚ ʚʠʩʪʫʧʘʻ ʛʦʣʦʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʤʽʥʽʤʽʟʘʮʽʾ ʣʶʜʩʴʢʦʛʦ ʯʠʥʥʠʢʘ ʽ ʜʦʟʚʦʣʷʻ 

ʚʠʷʚʠʪʠ ʧʨʠʭʦʚʘʥʽ ʜʝʬʝʢʪʠ ʫ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʘʭ ʘʧʪʝʯʥʦʛʦ ʟʘʢʣʘʜʫ. 

ʇʨʦʚʝʜʝʥʥʷ ʘʫʜʠʪʫ ʥʘ ʤʽʩʮʽ (ʧʦʣʴʦʚʠʡ ʝʪʘʧ). ʎʝʡ ʝʪʘʧ ʻ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʟʙʦʨʦʤ ʦʙ'ʻʢʪʠʚʥʠʭ 

ʜʦʢʘʟʽʚ ʷʢʦʩʪʽ ʪʘ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʯʽʪʢʠʡ ʘʣʛʦʨʠʪʤ ʜʽʡ, ʱʦ ʚʽʜʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩ. 3.  

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 3, ʧʨʘʢʪʠʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʘʫʜʠʪʦʨʩʴʢʦʾ ʧʝʨʝʚʽʨʢʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʘʧʪʝʯʥʦʤʫ 

ʟʘʢʣʘʜʽ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʦʙ'ʻʢʪʠʚʥʦʩʪʽ, ʜʦʢʘʟʦʚʦʩʪʽ ʪʘ ʩʫʚʦʨʦʛʦ ʜʦʪʨʠʤʘʥʥʷ ʯʘʩʦʚʦʛʦ 

ʨʝʛʣʘʤʝʥʪʫ. ʇʨʦʮʝʩ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʦʮʽʥʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʨʦʙʦʯʠʭ 

ʤʽʩʮʷʭ ʧʝʨʩʦʥʘʣʫ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʧʦʩʣʽʜʦʚʥʠʭ ʝʪʘʧʽʚ: 

1) ʧʨʦʚʝʜʝʥʥʷ ʚʩʪʫʧʥʦʾ ʥʘʨʘʜʠ: ʨʦʙʦʪʘ ʥʘ ʦʙ'ʻʢʪʽ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʟ ʦʬʽʮʽʡʥʦʾ ʟʫʩʪʨʽʯʽ 

ʘʫʜʠʪʦʨʩʴʢʦʾ ʛʨʫʧʠ ʟ ʢʝʨʽʚʥʠʮʪʚʦʤ ʪʘ ʣʽʥʽʡʥʠʤ ʧʝʨʩʦʥʘʣʦʤ ʘʧʪʝʢʠ; ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʘʡʦʤʩʪʚʦ ʟ 

ʢʦʣʝʢʪʠʚʦʤ, ʧʨʝʟʝʥʪʘʮʽʷ ʟʘʪʚʝʨʜʞʝʥʦʛʦ ʧʣʘʥʫ ʧʝʨʝʚʽʨʢʠ, ʨʦʟ'ʷʩʥʝʥʥʷ ʤʝʪʠ, ʟʘʚʜʘʥʴ ʪʘ ʪʝʨʤʽʥʽʚ 

ʧʨʦʚʝʜʝʥʥʷ ʘʫʜʠʪʫ; 

2) ʟʙʽʨ ʦʙ'ʻʢʪʠʚʥʠʭ ʜʦʢʘʟʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʽʚ ʚʝʨʠʬʽʢʘʮʽʾ: ʮʝʡ ʢʨʦʢ ʻ ʦʩʥʦʚʥʠʤ ʽ ʧʝʨʝʜʙʘʯʘʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʦʪʠʨʴʦʭ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʦʮʽʥʢʠ ʨʝʘʣʴʥʦʛʦ ʩʪʘʥʫ ʧʨʦʮʝʩʽʚ; ʘʫʜʠʪʦʨʠ 

ʧʨʦʚʦʜʷʪʴ ʽʥʪʝʨʚ'ʶʚʘʥʥʷ ʧʝʨʩʦʥʘʣʫ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʟʥʘʥʴ, ʟʜʽʡʩʥʶʶʪʴ ʧʝʨʝʚʽʨʢʫ ʟʘʧʠʩʽʚ ʽ ʣʦʢʘʣʴʥʠʭ 

ʉʆʇ, ʧʨʦʚʦʜʷʪʴ ʧʨʷʤʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʚʠʢʦʥʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ (ʥʘʧʨʠʢʣʘʜ, ʚʭʽʜʥʠʤ 

ʢʦʥʪʨʦʣʝʤ ʃɿ), ʘ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʝʪʦʜ ʪʨʘʩʫʚʘʥʥʷ, ʚʽʜʩʪʝʞʫʶʯʠ ʨʫʭ ʦʢʨʝʤʦʾ ʫʧʘʢʦʚʢʠ ʧʨʝʧʘʨʘʪʫ 

ʧʦ ʚʩʴʦʤʫ ʣʘʥʮʶʞʢʫ ʚʽʜ ʧʦʩʪʘʯʘʣʴʥʠʢʘ ʜʦ ʧʦʢʫʧʮʷ. 
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ʈʠʩ. 3. ɸʣʛʦʨʠʪʤ ʟʜʽʡʩʥʝʥʥʷ ʬʘʟʠ 3 çʇʨʦʚʝʜʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʘʫʜʠʪʫ ʥʘ ʤʽʩʮʽè 

 

3) ʢʣʘʩʠʬʽʢʘʮʽʷ ʚʠʷʚʣʝʥʠʭ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʝʡ ʟʘ ʩʪʫʧʝʥʝʤ ʨʠʟʠʢʫ: ʫʩʽ ʟʘʬʽʢʩʦʚʘʥʽ ʚʽʜʭʠʣʝʥʥʷ 

ʘʥʘʣʽʟʫʶʪʴʩʷ ʪʘ ʜʠʬʝʨʝʥʮʽʶʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʩʪʘʥʦʚʠ ʟ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ICH 

Q9; ʟʘʣʝʞʥʦ ʚʽʜ ʟʘʛʨʦʟʠ ʜʣʷ ʙʝʟʧʝʢʠ ʃɿ ʪʘ ʟʜʦʨʦʚ'ʷ ʧʘʮʽʻʥʪʽʚ, ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʯʽʪʢʦ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʪʨʠ 

ʢʘʪʝʛʦʨʽʾ: ʢʨʠʪʠʯʥʽ (ʚʠʤʘʛʘʶʪʴ ʥʝʛʘʡʥʦʛʦ ʟʫʧʠʥʝʥʥʷ ʧʨʦʮʝʩʫ), ʩʫʪʪʻʚʽ ʪʘ ʥʝʩʫʪʪʻʚʽ. 

ʇʦʣʴʦʚʠʡ ʝʪʘʧ ʟʘʚʝʨʰʫʻʪʴʩʷ ʦʙʦʚ'ʷʟʢʦʚʠʤ ʧʨʦʚʝʜʝʥʥʷʤ ʟʘʢʣʶʯʥʦʾ ʥʘʨʘʜʠ, ʥʘ ʷʢʽʡ ʘʫʜʠʪʦʨʠ 

ʦʙʛʦʚʦʨʶʶʪʴ ʧʦʧʝʨʝʜʥʽ ʚʠʩʥʦʚʢʠ ʟ ʢʦʣʝʢʪʠʚʦʤ ʘʧʪʝʢʠ ʜʦ ʤʦʤʝʥʪʫ ʩʢʣʘʜʘʥʥʷ ʦʬʽʮʽʡʥʦʛʦ ʟʚʽʪʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʧʦʝʪʘʧʥʠʡ ʘʣʛʦʨʠʪʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʘʫʜʠʪʫ ʥʘ 

ʤʽʩʮʽ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʭʽʜ ʚʽʜ ʧʝʨʚʠʥʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʟ ʣʽʥʽʡʥʠʤ ʧʝʨʩʦʥʘʣʦʤ ʜʦ ʬʽʥʘʣʴʥʦʛʦ 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʨʠʬʽʢʦʚʘʥʠʭ ʤʝʪʦʜʽʚ ʟʙʦʨʫ ʜʦʢʘʟʽʚ 

(ʽʥʪʝʨʚ'ʶʚʘʥʥʷ, ʧʝʨʝʚʽʨʢʠ ʟʘʧʠʩʽʚ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʪʨʘʩʫʚʘʥʥʷ) ʛʘʨʘʥʪʫʻ ʚʠʩʦʢʫ ʬʘʢʪʦʣʦʛʽʯʥʫ ʪʦʯʥʽʩʪʴ 

ʪʘ ʦʙ'ʻʢʪʠʚʥʽʩʪʴ ʚʠʷʚʣʝʥʠʭ ʜʘʥʠʭ. ʅʘ ʦʩʥʦʚʽ ʩʪʘʥʜʘʨʪʽʚ ICH Q9 [6] ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʠʬʝʨʝʥʮʽʘʮʽʷ 
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ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʝʡ ʟʘ ʪʨʴʦʤʘ ʨʽʚʥʷʤʠ ʢʨʠʪʠʯʥʦʩʪʽ ʻ ʢʣʶʯʦʚʠʤ ʧʫʩʢʦʚʠʤ ʤʝʭʘʥʽʟʤʦʤ ʜʣʷ ʥʝʛʘʡʥʦʛʦ 

ʨʦʟʛʦʨʪʘʥʥʷ ʮʽʣʴʦʚʠʭ ʧʨʦʛʨʘʤ CAPA ʟ ʤʝʪʦʶ ʫʩʫʥʝʥʥʷ ʨʠʟʠʢʽʚ ʜʣʷ ʷʢʦʩʪʽ ʃɿ ʪʘ ʜʣʷ ʧʘʮʽʻʥʪʘ. 

ɼʦʢʫʤʝʥʪʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʬʦʨʤʫʚʘʥʥʷ ʟʚʽʪʫ ʪʘ ʟʘʧʫʩʢ ʩʠʩʪʝʤʠ CAPA.  

ɼʘʥʘ ʬʘʟʘ ʻ ʧʦʩʪ-ʘʫʜʠʪʦʨʩʴʢʠʤ ʝʪʘʧʦʤ, ʷʢʠʡ ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 4 ʽ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ 

ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʚʠʷʚʣʝʥʠʭ ʜʝʬʝʢʪʽʚ ʫ ʢʦʥʢʨʝʪʥʽ ʫʧʨʘʚʣʽʥʩʴʢʽ ʨʽʰʝʥʥʷ: 

1) ʦʬʦʨʤʣʝʥʥʷ ɿʚʽʪʫ ʧʨʦ ʚʥʫʪʨʽʰʥʽʡ ʘʫʜʠʪ; ʬʽʥʘʣʴʥʠʡ ʟʚʽʪ ʩʢʣʘʜʘʻ ʛʦʣʦʚʥʠʡ ʘʫʜʠʪʦʨ, ʟʚʽʪ 

ʤʽʩʪʠʪʴ ʦʧʠʩ ʦʙ'ʻʢʪʘ, ʧʝʨʝʣʽʢ ʧʝʨʝʚʽʨʝʥʠʭ ʧʨʦʮʝʩʽʚ, ʢʣʘʩʠʬʽʢʦʚʘʥʽ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʘ ʟʘʛʘʣʴʥʠʡ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʌʉʗ [3, ʩ. 314]; 

2) ʨʦʟʨʦʙʢʘ ʪʘ ʟʘʪʚʝʨʜʞʝʥʥʷ ʇʣʘʥʫ CAPA; ʟʘʚʽʜʫʚʘʯ ʘʧʪʝʢʠ ʩʧʽʣʴʥʦ ʟ ʋʆ ʨʦʟʨʦʙʣʷʶʪʴ ʧʣʘʥ 

ʢʦʨʠʛʫʚʘʣʴʥʠʭ ʪʘ ʟʘʧʦʙʽʞʥʠʭ ʜʽʡ. ʇʣʘʥ ʉɸʈɸ ʚʠʟʥʘʯʘʻ ʢʦʨʝʥʝʚʫ ʧʨʠʯʠʥʫ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ, ʢʦʥʢʨʝʪʥʽ 

ʟʘʭʦʜʠ ʱʦʜʦ ʾʾ ʫʩʫʥʝʥʥʷ, ʪʝʨʤʽʥʠ ʚʠʢʦʥʘʥʥʷ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʦʩʽʙ [8, ʩ. 24]; 

 

 
 

ʈʠʩ. 4. ɸʣʛʦʨʠʪʤ ʟʜʽʡʩʥʝʥʥʷ ʬʘʟʠ 4 çʌʦʨʤʫʚʘʥʥʷ ʟʚʽʪʥʦʩʪʽ ʪʘ ʤʦʥʽʪʦʨʠʥʛ ʧʨʦʛʨʘʤ ʉɸʈɸè 

 

3) ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʡ: ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʠʭ ʜʝʜʣʘʡʥʽʚ ʘʫʜʠʪʦʨʩʴʢʘ 

ʛʨʫʧʘ ʧʨʦʚʦʜʠʪʴ ʧʦʚʪʦʨʥʠʡ ʮʽʣʴʦʚʠʡ ʤʦʥʽʪʦʨʠʥʛ (follow-up), ʤʝʪʦʶ ʷʢʦʛʦ ʻ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʪʦʛʦ, ʱʦ 

ʚʧʨʦʚʘʜʞʝʥʽ ʟʘʭʦʜʠ ʜʽʡʩʥʦ ʣʽʢʚʽʜʫʚʘʣʠ ʧʝʨʰʦʧʨʠʯʠʥʫ ʧʨʦʙʣʝʤʠ, ʘ ʥʝ ʧʨʦʩʪʦ ʫʩʫʥʫʣʠ ʾʾ ʟʦʚʥʽʰʥʽ 

ʧʨʦʷʚʠ. ɿʚʽʪ ʧʨʦ ʩʪʘʪʫʩ ʚʠʢʦʥʘʥʥʷ CAPA ʧʝʨʝʜʘʻʪʴʩʷ ʚʠʱʦʤʫ ʢʝʨʽʚʥʠʮʪʚʫ ʘʧʪʝʯʥʦʾ ʤʝʨʝʞʽ ʜʣʷ 

ʱʦʨʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʌʉʗ [15, ʩ. 12]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦ ʟʘʢʣʶʯʥʠʡ ʝʪʘʧ ʘʫʜʠʪʦʨʩʴʢʦʛʦ ʧʨʦʮʝʩʫ, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ 

ʜʦʢʫʤʝʥʪʘʣʴʥʫ ʬʽʢʩʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʥʪʨʦʣʶ ʪʘ ʨʦʟʛʦʨʪʘʥʥʷ ʧʨʦʘʢʪʠʚʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʫʩʫʥʝʥʥʷ 
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ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʝʡ. ɼʦʚʝʜʝʥʦ, ʱʦ ʦʬʽʮʽʡʥʠʡ ʟʚʽʪ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʚʝʨʠʬʽʢʦʚʘʥʫ ʙʘʟʫ ʦʙ'ʻʢʪʠʚʥʠʭ ʜʦʢʘʟʽʚ 

ʪʘ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʟʘ ʩʪʫʧʝʥʝʤ ʨʠʟʠʢʫ ʜʝʬʝʢʪʽʚ, ʻ ʢʣʶʯʦʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 

ʩʪʨʘʪʝʛʽʯʥʠʭ ʨʽʰʝʥʴ ʚʠʱʠʤ ʢʝʨʽʚʥʠʮʪʚʦʤ ʘʧʪʝʯʥʦʛʦ ʟʘʢʣʘʜʫ. ʅʘ ʦʩʥʦʚʽ ʽʥʪʝʛʨʘʮʽʾ ʩʪʘʥʜʘʨʪʽʚ ICH Q10 

ʦʙˇʨʫʥʪʦʚʘʥʦ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʚʦʢʦʤʧʦʥʝʥʪʥʠʭ ʧʨʦʛʨʘʤ ʢʦʨʠʛʫʚʘʣʴʥʠʭ ʪʘ ʟʘʧʦʙʽʞʥʠʭ ʜʽʡ (CAPA) 

ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʞʦʨʩʪʢʠʤ ʤʦʥʽʪʦʨʠʥʛʦʤ ʾʭʥʴʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʙʝʟʧʝʯʫʻ ʟʘʢʨʠʪʪʷ ʧʦʪʦʯʥʦʛʦ 

ʘʫʜʠʪʦʨʩʴʢʦʛʦ ʮʠʢʣʫ ʪʘ ʚʠʩʪʫʧʘʻ ʛʦʣʦʚʥʠʤ ʜʨʘʡʚʝʨʦʤ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚʩʽʻʾ 

ʬʘʨʤʘʮʝʚʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʷʢʦʩʪʽ. 

ʈʦʟʨʦʙʣʝʥʘ ʯʦʪʠʨʠʬʘʟʥʘ ʤʦʜʝʣʴ ʚʥʫʪʨʽʰʥʴʦʛʦ ʘʫʜʠʪʫ ʤʘʻ ʚʠʩʦʢʝ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʽʥʩʪʠʪʫʮʽʦʥʘʣʽʟʘʮʽʾ ʧʨʦʘʢʪʠʚʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ ʷʢʦʩʪʽ ʚ ʨʦʟʜʨʽʙʥʽʡ ʣʘʥʮʽ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʩʝʢʪʦʨʫ. 

ʋʥʽʬʽʢʘʮʽʷ ʪʘ ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ ʢʦʥʪʨʦʣʴʥʠʭ ʧʨʦʮʝʜʫʨ ʜʦʟʚʦʣʠʪʴ ʩʫʪʪʻʚʦ ʟʥʠʟʠʪʠ ʦʧʝʨʘʮʽʡʥʽ ʨʠʟʠʢʠ, 

ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʧʣʠʚ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʘ ʪʘ ʟʘʙʝʟʧʝʯʠʪʴ ʩʪʘʙʽʣʴʥʠʡ ʢʦʤʧʣʘʻʥʩ ʘʧʪʝʯʥʠʭ ʟʘʢʣʘʜʽʚ 

ʚʠʤʦʛʘʤ ʥʘʣʝʞʥʠʭ ʧʨʘʢʪʠʢ ʪʘ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʬʘʨʤʘʮʝʚʪʠʯʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ.  

ɻʦʣʦʚʥʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʪʘ ʩʫʙ'ʻʢʪʘʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʘʥʦʾ ʨʦʟʨʦʙʢʠ ʫ ʧʨʘʢʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʻ 

ʋʧʦʚʥʦʚʘʞʝʥʽ ʦʩʦʙʠ ʟ ʷʢʦʩʪʽ, ʢʝʨʽʚʥʠʢʠ ʘʧʪʝʯʥʠʭ ʤʝʨʝʞ, ʟʘʚʽʜʫʚʘʯʽ ʘʧʪʝʢ, ʘ ʪʘʢʦʞ ʚʥʫʪʨʽʰʥʽ ʘʫʜʠʪʦʨʠ 

ʽ ʬʘʭʽʚʮʽ ʜʝʧʘʨʪʘʤʝʥʪʽʚ (ʚʽʜʜʽʣʽʚ) ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ ʢʦʤʧʘʥʽʡ.  

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ ʽ ʨʦʟʨʦʙʣʝʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʤʦʞʫʪʴ ʙʫʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ ʤʝʪʦʜʠʯʥʘ ʦʩʥʦʚʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʣʦʢʘʣʴʥʠʭ ʉʆʇ çɺʥʫʪʨʽʰʥʽ ʘʫʜʠʪʠ ʪʘ 

ʩʘʤʦʽʥʩʧʝʢʮʽʾè, ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʛʨʘʤ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʣʽʥʽʡʥʦʛʦ ʧʝʨʩʦʥʘʣʫ, ʘ 

ʪʘʢʦʞ ʫ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʘʧʪʝʯʥʠʭ ʟʘʢʣʘʜʽʚ ʜʦ ʜʝʨʞʘʚʥʠʭ ʨʝʛʫʣʷʪʦʨʥʠʭ ʧʝʨʝʚʽʨʦʢ ʪʘ ʧʨʦʮʝʜʫʨ 

ʣʽʮʝʥʟʫʚʘʥʥʷ. 

 

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ: 

 

1. ʅʘʩʪʘʥʦʚʠ ʱʦʜʦ ʧʨʦʚʝʜʝʥʥʷ ʘʫʜʠʪʽʚ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ (ISO 19011:2018, IDT) : ɼʉʊʋ ISO 

19011:2019. [ʅʘ ʟʘʤʽʥʫ ɼʉʊʋ ISO 19011:2012 ; ʯʠʥʥʠʡ ʚʽʜ 2021-01-01]. ʂʠʾʚ : ɼʇ çʋʢʨʅɼʅʎè, 

2019. 46 ʩ. (ʅʘʮʽʦʥʘʣʴʥʠʡ ʩʪʘʥʜʘʨʪ ʋʢʨʘʾʥʠ). 

2. Joint FIP/WHO Guidelines on Good Pharmacy Practice: Standards for Quality of Pharmacy Services / 

International Pharmaceutical Federation, World Health Organization. Geneva : WHO Press, 2011. 24 

p. (WHO Technical Report Series, No. 961). 

3. Siddiqui A., Khan M. A., Ahmed R. Internal audit system as a tool for continuous readiness and 

compliance in pharmaceutical sector. Journal of Pharmaceutical Quality Assurance. 2022. Vol. 14, No. 

3. P. 305ï315. 

4. ɼʝʤʽʥʛ ɽ. ɺʠʭʽʜ ʟ ʢʨʠʟʠ : ʥʦʚʘ ʧʘʨʘʜʠʛʤʘ ʫʧʨʘʚʣʽʥʥʷ ʣʶʜʴʤʠ, ʩʠʩʪʝʤʘʤʠ ʪʘ ʧʨʦʮʝʩʘʤʠ / ʧʝʨ. ʟ 

ʘʥʛʣ. ʂʠʾʚ : ʅʘʰ ʌʦʨʤʘʪ, 2019. 416 ʩ. 

5. Deming W. E. Out of the Crisis. Cambridge : Massachusetts Institute of Technology, Center for 

Advanced Engineering Study, 1986. 507 p. 

6. ʅʘʩʪʘʥʦʚʘ. ʃʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ. ʋʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʜʣʷ ʷʢʦʩʪʽ (ICH Q9) : ʉʊ-ʅ ʄʆɿʋ 42-

4.2:2011; ʯʠʥʥʘ ʚʽʜ 03.10.2011. ɺʠʜ. ʦʬʽʮ. ʂʠʾʚ : ʄʆɿ ʋʢʨʘʾʥʠ, 2011. 26 ʩ. URL: 

https://compendium.com.ua/uk/clinical-guidelines-uk/standartizatsiya-farmatsevtichnoyi-produktsiyi-

tom-1/st-n-mozu-42-4-2-2011/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 20.01.2026). 

7. ʅʦʩʝʥʢʦ ʆ.ɸ., ɼʴʷʢʦʚʘ ʃ.ʖ, ɼʞʘʥ ʊ.ɺ. ʆʨʛʘʥʽʟʘʮʽʡʥʽ ʧʽʜʭʦʜʠ ʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʠʭ ʫʤʦʚ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʝʨʤʦʣʘʙʽʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʜʠʩʪʨʠʙʫʮʽʾ ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ // 

Synergy of Modern Science and Education : proceedings of the International scientific and practical 

conference (February 2-4, 2026). ï New York, USA : naukainfo.com, 2026. P. 253-262. URL: 

https://naukainfo.com/conference?id=94(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 13.04.2026). 

8. Tsvetanova M. Internal audit in the pharmaceutical sector: international and national good practices. 

Science & Technologies. 2018. Vol. 8, No. 1. P. 20ï25. 

9. ʃʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ. ʅʘʣʝʞʥʘ ʧʨʘʢʪʠʢʘ ʜʠʩʪʨʠʙʫʮʽʾ : ʅʘʩʪʘʥʦʚʘ ʉʊ-ʅ ʄʆɿʋ 42-5.0:2025 

(EUROPEAN COMMISSION 2013/C 343/01, MOD); ʯʠʥʥʘ ʚʽʜ 01.05.2025. ɺʠʜ. ʦʬʽʮ. ʂʠʾʚ : ʄʆɿ 

ʋʢʨʘʾʥʠ, 2025. 45 ʩ. URL:https://moz.gov.ua/storage/uploads/46397f29-2205-4797-8cd4-

c9b7ba09e157/dn_759_01052025_dod.pdf (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 20.03.2026). 

10. ʅʘʩʪʘʥʦʚʘ. ʃʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ. ʅʘʣʝʞʥʘ ʧʨʘʢʪʠʢʘ ʟʙʝʨʽʛʘʥʥʷ : ʉʊ-ʅ ʄʆɿʋ 42-5.1:2011; ʯʠʥʥʘ ʚʽʜ 

03.10.2011. ɺʠʜ. ʦʬʽʮ. ʂʠʾʚ : ʄʆɿ ʋʢʨʘʾʥʠ, 2011. 26 ʩ. URL: 

https://zakon.rada.gov.ua/rada/show/v0095282-09#Text (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 20.03.2026). 

11. ʅʘʩʪʘʥʦʚʘ. ʃʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ. ʅʘʣʝʞʥʽ ʧʨʘʢʪʠʢʠ ʬʘʨʤʘʢʦʥʘʛʣʷʜʫ : ʉʊ-ʅ ʄʆɿʋ 42-8.5:2015; 

ʯʠʥʥʘ ʚʽʜ 21.05.2015 (ʚʥʝʩʝʥʥʷ ʟʤʽʥ: 05.04.2018). ɺʠʜ. ʦʬʽʮ. ʂʠʾʚ : ʄʆɿ ʋʢʨʘʾʥʠ, 2018. 436 ʩ. 

URL: https://zakon.rada.gov.ua/rada/show/v0299282-15#Text (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 20.03.2026). 



136 

 

12. ʅʘʣʝʞʥʘ ʘʧʪʝʯʥʘ ʧʨʘʢʪʠʢʘ: ʉʪʘʥʜʘʨʪʠ ʷʢʦʩʪʽ ʘʧʪʝʯʥʠʭ ʧʦʩʣʫʛ : ʉʧʽʣʴʥʘ ʥʘʩʪʘʥʦʚʘ ʄʌʌ/ɺʆʆɿ 

ʟ ʅɸʇ / ʄʽʞʥʘʨʦʜʥʘ ʬʘʨʤʘʮʝʚʪʠʯʥʘ ʬʝʜʝʨʘʮʽʷ, ɺʩʝʩʚʽʪʥʷ ʦʨʛʘʥʽʟʘʮʽʷ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ. ð 

2011. URL: https://zakon.rada.gov.ua/laws/show/897_009#Text (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 20.03.2026). 

13. Acharya S., Khanal S. Evaluating the implementation gaps of Good Pharmacy Practice (GPP) in 

developing nations: a systematic review. Pharmacy Practice and Policy. 2024. Vol. 19, No. 1. P. 38ï52. 

14. Bhatta S., Shrestha R., Al-Mamun A. Quality management systems and self-inspection deficiencies in 

retail pharmacies. International Journal of Clinical Pharmacy. 2025. Vol. 47, No. 2. P. 112ï124. 

15. ʅʘʩʪʘʥʦʚʘ. ʃʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ. ʌʘʨʤʘʮʝʚʪʠʯʥʘ ʩʠʩʪʝʤʘ ʷʢʦʩʪʽ (ICH Q10) : ʉʊ-ʅ ʄʆɿʋ 42-

4.3:2011 / ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫  ʋʢʨʘʾʥʠ. ʂʠʾʚ, 2011. 31 ʩ. URL: 

https://www.dls.gov.ua/wp-content/uploads/2019/02/ʅʘʩʪʘʥʦʚʘ-ʌʘʨʤʘʮʝʚʪʠʯʥʘ-ʩʠʩʪʝʤʘ-ʷʢʦʩʪʽ.pdf 

(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 17.04.2026). 

 

  



137 

 

HISTORY, ARCHAEOLOGY AND 

CULTURAL STUDIES 

ʋɼʂ 778.534.4:004.92:004.93 

 

ʌʽʣʽʧʦʚ ʆʣʝʢʩʽʡ ʉʝʨʛʽʡʦʚʠʯ 

ʘʩʧʽʨʘʥʪ ʢʘʬʝʜʨʠ ʢʽʥʦ-, ʪʝʣʝʤʠʩʪʝʮʪʚʘ 

çʂʠʾʚʩʴʢʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʢʫʣʴʪʫʨʠè 

 ʤ. ʂʠʾʚ ʋʢʨʘʾʥʘ 
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ɺɯɼ ʇʆʉʊʇʈʆɼɸʂʐʅʋ ɼʆ ɺɯɿʋɸʃʔʅʀʍ ɽʌɽʂʊɯɺ ʅɸ ɿʅɯʄɸʃʔʅʆʄʋ ʄɸʁɼɸʅʏʀʂʋ: 

ɸɺʊʆʄɸʊʀɿɸʎɯʗ, ʂʆʄʇʆɿʀʊʀʅɻ ʋ ʈɽɸʃʔʅʆʄʋ ʏɸʉɯ ʊɸ ɿʄɯʅʀ ɺ ʂʆʅɺɽɭʈɯ 

 

ɸʥʦʪʘʮʽʷ. ʉʪʘʪʪʶ ʧʨʠʩʚʷʯʝʥʦ ʟʩʫʚʫ ʚʽʟʫʘʣʴʥʠʭ ʝʬʝʢʪʽʚ ʽʟ ʧʦʩʪʧʨʦʜʘʢʰʥʫ ʥʘ ʟʥʽʤʘʣʴʥʠʡ 

ʤʘʡʜʘʥʯʠʢ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʽʨʪʫʘʣʴʥʝ ʚʠʨʦʙʥʠʮʪʚʦ, ʨʝʘʣ-ʪʘʡʤ ʢʦʤʧʦʟʠʪʠʥʛ ʪʘ ʚʥʫʪʨʽʰʥʴʦʢʘʤʝʨʥʠʡ 

ʟʘʭʚʘʪ ʧʽʢʩʝʣʷ ʷʢ ʧʝʨʝʙʫʜʦʚʫ ʪʦʧʦʣʦʛʽʾ ʢʦʥʚʝʻʨʘ, ʱʦ ʧʝʨʝʦʟʥʘʯʫʻ ʦʜʠʥʠʮʶ ʪʚʦʨʝʥʥʷ ʡ ʧʝʨʝʨʦʟʧʦʜʽʣʷʻ 

ʘʚʪʦʨʩʴʢʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʦʙʨʘʟʦʤ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʽʨʪʫʘʣʴʥʝ ʚʠʨʦʙʥʠʮʪʚʦ, ʚʽʟʫʘʣʴʥʽ ʝʬʝʢʪʠ, ʨʝʘʣ-ʪʘʡʤ ʨʝʥʜʝʨʠʥʛ, ʢʦʤʧʦʟʠʪʠʥʛ, 

LED-ʦʙ'ʻʤ, ʧʦʩʪʧʨʦʜʘʢʰʥ, ʢʽʥʦʚʠʨʦʙʥʠʯʠʡ ʢʦʥʚʝʻʨ. 

 

ʆʜʥʽʻʶ ʟ ʪʝʥʜʝʥʮʽʡ ʩʫʯʘʩʥʦʛʦ ʝʢʨʘʥʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʟʤʽʱʝʥʥʷ ʝʪʘʧʫ ʬʦʨʤʫʚʘʥʥʷ 

ʟʦʙʨʘʞʝʥʥʷ: ʜʝʜʘʣʽ ʯʘʩʪʽʰʝ ʟʦʙʨʘʞʝʥʥʷ ʩʪʚʦʨʶʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʟʥʽʤʘʣʴʥʦʤʫ ʤʘʡʜʘʥʯʠʢʫ, ʫ 

ʤʦʤʝʥʪ ʝʢʩʧʦʥʫʚʘʥʥʷ ʢʘʜʨʫ, ʘ ʥʝ ʥʘ ʩʪʘʜʽʾ ʤʦʥʪʘʞʫ ʯʝʨʝʟ ʪʨʠʚʘʣʠʡ ʯʘʩ ʧʽʩʣʷ ʟʡʦʤʢʠ. ʇʨʝʜʤʝʪʦʤ 

ʘʥʘʣʽʟʫ ʚ ʮʽʡ ʩʪʘʪʪʽ ʻ ʩʘʤʝ ʧʝʨʝʤʽʱʝʥʥʷ ʚʽʟʫʘʣʴʥʠʭ ʝʬʝʢʪʽʚ ʽʟ ʟʘʚʝʨʰʘʣʴʥʦʾ ʬʘʟʠ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘ 

ʩʪʘʜʽʶ ʟʡʦʤʢʠ. ɺʽʨʪʫʘʣʴʥʝ ʚʠʨʦʙʥʠʮʪʚʦ (virtual production, VP) ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʩʧʦʩʽʙ ʩʪʚʦʨʝʥʥʷ 

ʬʽʣʴʤʫ ʡ ʪʝʣʝʧʨʦʜʫʢʪʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʦʤʧ'ʶʪʝʨʥʦ ʟʛʝʥʝʨʦʚʘʥʠʡ ʢʦʥʪʝʥʪ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ 

ʢʦʥʪʨʦʣʶ ʮʠʬʨʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʧʽʜ ʯʘʩ ʟʡʦʤʢʠ; ʧʨʠ ʮʴʦʤʫ ʚʽʨʪʫʘʣʴʥʽ ʩʝʨʝʜʦʚʠʱʘ 

ʬʽʢʩʫʶʪʴʩʷ çʚʩʝʨʝʜʠʥʽ ʢʘʤʝʨʠè, ʘ ʥʝ ʜʦʜʘʶʪʴʩʷ ʥʘ ʝʪʘʧʽ ʧʦʩʪʧʨʦʜʘʢʰʥʫ. ʅʦʚʠʟʥʘ ʤʝʪʦʜʫ ʤʘʻ ʥʝ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ, ʘ ʢʦʤʧʦʟʠʮʽʡʥʠʡ ʭʘʨʘʢʪʝʨ: ʦʢʨʝʤʽ ʡʦʛʦ ʩʢʣʘʜʥʠʢʠ ʽʩʥʫʚʘʣʠ ʡ ʨʘʥʽʰʝ, ʪʦʜʽ ʷʢ ʾʭ 

ʽʥʪʝʛʨʘʮʽʷ ʚ ʻʜʠʥʠʡ ʟʥʽʤʘʣʴʥʠʡ ʢʦʥʚʝʻʨ ʧʝʨʝʙʫʚʘʻ ʫ ʩʪʘʜʽʾ ʩʪʘʥʦʚʣʝʥʥʷ, ʘ ʩʘʤʝ ʧʦʥʷʪʪʷ VP 

ʟʘʣʠʰʘʻʪʴʩʷ ʨʫʭʦʤʠʤ ʽ ʢʦʥʪʝʢʩʪʫʘʣʴʥʦ ʟʘʣʝʞʥʠʤ [7, ʩ. 1557ï1558]. ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʪʝʦʨʽʶ ʜʠʬʫʟʽʾ 

ʽʥʥʦʚʘʮʽʡ, ɼʞ. ɼʞʦʙʽʥ ʚʠʟʥʘʯʘʻ ʨʦʙʦʯʝ ʷʜʨʦ ʷʚʠʱʘ ʩʪʠʩʣʽʰʝ: ʚʽʨʪʫʘʣʴʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʟʘʩʪʦʩʦʚʫʻ 

ʽʛʨʦʚʽ ʨʫʰʽʾ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ ʝʬʝʢʪʽʚ ʥʘ LED-ʦʙ'ʻʤʘʭ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʥʫʪʨʽʰʥʴʦʢʘʤʝʨʥʦʛʦ ʟʘʭʚʘʪʫ ʬʽʥʘʣʴʥʦʛʦ ʧʽʢʩʝʣʷ [6, ʩ. 1]. ʋ ʥʘʚʯʘʣʴʥʦʤʫ ʧʦʩʽʙʥʠʢʫ ʢʦʥʩʦʨʮʽʫʤʫ 

VPSN ʮʝ ʟʨʫʰʝʥʥʷ ʬʽʢʩʫʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ: ʚʥʘʩʣʽʜʦʢ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ ʚʽʨʪʫʘʣʴʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʟʥʘʯʥʠʡ ʦʙʩʷʛ ʨʦʙʦʪʠ ʧʝʨʝʤʽʩʪʠʚʩʷ ʟ ʬʘʟʠ ʧʦʩʪʧʨʦʜʘʢʰʥʫ ʥʘ ʬʘʟʫ ʧʨʝʧʨʦʜʘʢʰʥʫ [8, ʩ. 

11]. 

ʄʠʩʪʝʮʪʚʦʟʥʘʚʯʘ ʟʥʘʯʫʱʽʩʪʴ ʮʴʦʛʦ ʟʨʫʰʝʥʥʷ ʟʫʤʦʚʣʝʥʘ ʥʝ ʦʧʠʩʦʤ ʪʝʭʥʽʯʥʦʛʦ ʦʩʥʘʱʝʥʥʷ, ʘ 

ʪʠʤ, ʱʦ ʧʝʨʝʥʝʩʝʥʥʷ ʚʽʟʫʘʣʴʥʠʭ ʝʬʝʢʪʽʚ ʥʘ ʟʥʽʤʘʣʴʥʠʡ ʤʘʡʜʘʥʯʠʢ ʟʤʽʥʶʻ ʙʘʟʦʚʽ ʧʘʨʘʤʝʪʨʠ 

ʢʽʥʦʪʚʦʨʝʥʥʷ: ʦʜʠʥʠʮʶ ʚʠʨʦʙʥʠʮʪʚʘ, ʨʦʟʧʦʜʽʣ ʘʚʪʦʨʩʴʢʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʩʪʘʪʫʩ ʨʝʤʝʩʣʘ ʪʘ 

ʤʘʪʝʨʽʘʣʴʥʽʩʪʴ ʟʦʙʨʘʞʝʥʥʷ. ʋ ʥʘʩʪʫʧʥʽʡ ʯʘʩʪʠʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʜʽʡʩʥʝʥʦ ʨʝʢʦʥʩʪʨʫʢʮʽʶ ʮʠʭ ʟʤʽʥ 

ʰʣʷʭʦʤ ʟʽʩʪʘʚʣʝʥʥʷ ʝʤʧʽʨʠʯʥʠʭ ʜʘʥʠʭ, ʟʽʙʨʘʥʠʭ ʚ ʽʩʧʘʥʩʴʢʽʡ, ʘʚʩʪʨʘʣʽʡʩʴʢʽʡ, ʙʨʠʪʘʥʩʴʢʽʡ ʪʘ 

ʩʢʘʥʜʠʥʘʚʩʴʢʽʡ ʚʠʨʦʙʥʠʯʠʭ ʢʫʣʴʪʫʨʘʭ, ʽʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʩʧʽʣʴʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ. 

ʊʨʘʜʠʮʽʡʥʠʡ ʢʽʥʦʚʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ ʤʠʩʣʠʚʩʷ ʷʢ ʣʽʥʽʡʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ: ʢʦʥʮʝʧʮʽʷ, ʧʨʦʜʘʢʰʥ, 

ʧʦʩʪʤʦʥʪʘʞ, ʜʝ ʢʦʞʥʘ ʥʘʩʪʫʧʥʘ ʬʘʟʘ ʩʪʘʨʪʫʚʘʣʘ ʣʠʰʝ ʧʦ ʟʘʚʝʨʰʝʥʥʽ ʧʦʧʝʨʝʜʥʴʦʾ [1, ʩ. 1]. ɸʥʽʤʘʮʽʡʥʝ 

ʚʠʨʦʙʥʠʮʪʚʦ ʚʽʜʪʚʦʨʶʚʘʣʦ ʪʫ ʩʘʤʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ï ʨʦʟʢʘʜʨʫʚʘʥʥʷ, ʜʠʟʘʡʥ, ʘʥʽʤʘʮʽʷ, ʨʝʥʜʝʨʠʥʛ, ï ̔  ʮʷ 

ʣʽʥʽʡʥʽʩʪʴ ʙʫʣʘ ʚʦʜʥʦʯʘʩ ʥʘʩʣʽʜʢʦʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʙʤʝʞʝʥʴ ʽ ʫʩʪʘʣʝʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʩʚʦʛʦ ʯʘʩʫ. ʈʝʘʣ-

ʪʘʡʤ ʨʝʥʜʝʨʠʥʛ ʨʦʟʨʠʚʘʻ ʮʝʡ ʣʘʥʮʶʛ: ʘʚʪʦʨ ʙʘʯʠʪʴ ʨʝʟʫʣʴʪʘʪ ʚʣʘʩʥʦʾ ʧʨʘʮʽ ʤʠʪʪʻʚʦ, ʙʝʟ ʦʯʽʢʫʚʘʥʥʷ 

ʪʨʠʚʘʣʠʭ ʧʨʦʨʘʭʫʥʢʽʚ, ʱʦ ʫʤʦʞʣʠʚʣʶʻ ʥʝʛʘʡʥʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚ'ʷʟʦʢ ʽ ʨʦʙʠʪʴ ʪʚʦʨʝʥʥʷ ʽʪʝʨʘʪʠʚʥʠʤ, ʘ 

ʥʝ ʧʦʩʣʽʜʦʚʥʠʤ [5, ʩ. 3]. ɼ. ʉʽʣʚʘ ʍʘʩʘʫʽ ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ ʦʧʠʩʫʶʪʴ ʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʨʦʟʨʠʚʫ ʷʢ ʧʝʨʝʭʽʜ 

ʚʽʜ ʦʜʥʦʧʦʪʦʢʦʚʦʛʦ ʜʦ ʙʘʛʘʪʦʧʦʪʦʢʦʚʦʛʦ, ʧʘʨʘʣʝʣʴʥʦʛʦ ʧʽʜʭʦʜʫ, ʚ ʷʢʦʤʫ ʨʝʪʝʣʴʥʝ ʧʣʘʥʫʚʘʥʥʷ 

ʧʨʝʧʨʦʜʘʢʰʥʫ ʜʦʟʚʦʣʷʻ ʽʥʪʝʛʨʫʚʘʪʠ ʚʽʟʫʘʣʴʥʽ ʝʬʝʢʪʠ ʽʟ ʟʘʚʝʨʰʘʣʴʥʦʾ ʩʪʘʜʽʾ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ 

ʧʜ̔ʛʦʪʦʚʢʫ ʪʘ ʟʡʦʤʢʫ. ʄʝʞʽ ʤʽʞ ʧʨʝʧʨʦʜʘʢʰʥʦʤ, ʧʨʦʜʘʢʰʥʦʤ ʽ ʧʦʩʪʧʨʦʜʘʢʰʥʦʤ ʨʦʟʤʠʚʘʶʪʴʩʷ, 
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ʧʦʩʪʫʧʘʶʯʠʩʴ ʩʠʥʝʨʛʽʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʫ, ʜʝ ʩʧʽʚʧʨʘʮʷ ʪʘ ʽʪʝʨʘʮʽʷ ʦʭʦʧʣʶʶʪʴ ʫʩʽʭ ʪʚʦʨʯʠʭ ʫʯʘʩʥʠʢʽʚ 

ʦʜʥʦʯʘʩʥʦ [9, ʩ. 2, 9]. 

ɺʘʞʣʠʚʦ, ʱʦ ʡʜʝʪʴʩʷ ʥʝ ʧʨʦ ʧʨʠʩʢʦʨʝʥʥʷ ʩʪʘʨʦʛʦ ʢʦʥʚʝʻʨʘ, ʘ ʧʨʦ ʽʥʰʫ ʡʦʛʦ ʪʦʧʦʣʦʛʽʶ. ʗʢʱʦ 

ʪʨʘʜʠʮʽʡʥʦ ʜʝʧʘʨʪʘʤʝʥʪʠ ï ʤʦʜʝʣʶʚʘʥʥʷ, ʪʝʢʩʪʫʨʫʚʘʥʥʷ, ʦʩʚʽʪʣʝʥʥʷ, ʝʬʝʢʪʠ ï ʧʨʘʮʶʚʘʣʠ ʫ ʚʽʜʥʦʩʥʽʡ 

ʽʟʦʣʷʮʽʾ, ʢʦʥʪʘʢʪʫʶʯʠ ʤʽʥʽʤʘʣʴʥʦ ʘʞ ʜʦ ʩʚʦʻʾ ʬʘʟʠ, ʪʦ ʨʝʘʣ-ʪʘʡʤ ʨʝʥʜʝʨʠʥʛ ʨʫʡʥʫʻ ʮʽ ʧʝʨʝʛʦʨʦʜʢʠ, 

ʜʦʟʚʦʣʷʶʯʠ ʬʘʭʽʚʮʝʚʽ ʟ ʦʩʚʽʪʣʝʥʥʷ ʧʨʘʮʶʚʘʪʠ ʧʦʨʫʯ ʽʟ ʭʫʜʦʞʥʠʢʦʤ ʧʦ ʪʝʢʩʪʫʨʘʭ ʽ ʢʦʨʠʛʫʚʘʪʠ ʩʮʝʥʫ 

ʩʠʥʭʨʦʥʥʦ [5, ʩ. 3]. ɯʛʨʦʚʠʡ ʨʫʰʽʡ ʥʘʙʫʚʘʻ ʬʫʥʢʮʽʾ ʮʝʥʪʨʘʣʴʥʦʛʦ ʽʥʪʝʛʨʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ: ʥʘ ʧʝʚʥʦʤʫ ʝʪʘʧʽ ʜʦ ʥʴʦʛʦ ʜʦʣʫʯʘʶʪʴʩʷ ʬʘʭʽʚʮʽ ʚʩʽʭ ʪʚʦʨʯʠʭ ʧʽʜʨʦʟʜʽʣʽʚ, ʘ 

ʧʨʦʛʨʘʤʠ ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ ʟʜʽʡʩʥʶʶʪʴ ʦʙʤʽʥ ʘʢʪʠʚʘʤʠ ʯʝʨʝʟ ʬʦʨʤʘʪʠ Alembic ʘʙʦ USD 

[9, ʩ. 10]. ɿʤʽʱʝʥʥʷ ʮʝʥʪʨʫ ʚʘʛʠ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʨʘʥʥʽ ʩʪʘʜʽʾ ʤʘʻ ʡ ʧʨʦʪʠʣʝʞʥʠʡ ʥʘʩʣʽʜʦʢ, 

ʷʢʠʡ ʫ ʬʘʭʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʚʠʩʚʽʪʣʶʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ: ʦʩʢʽʣʴʢʠ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʨʽʰʝʥʴ ʫʭʚʘʣʶʻʪʴʩʷ ʥʘ 

ʝʪʘʧʽ ʧʨʝʧʨʦʜʘʢʰʥʫ, ʟʨʦʩʪʘʻ ʚʘʨʪʽʩʪʴ ʧʦʤʠʣʦʢ ʧʣʘʥʫʚʘʥʥʷ, ʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʮʴʦʛʦ ʝʪʘʧʫ ʩʫʪʪʻʚʦ 

ʧʽʜʚʠʱʫʻʪʴʩʷ. ɼ. ɹʨʘʡʝʨʣʽ, ʫʟʘʛʘʣʴʥʶʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟ ʧʦʻʜʥʘʥʥʷ ʤʽʥʽʘʪʶʨ ʪʘ 

ʚʥʫʪʨʽʰʥʴʦʢʘʤʝʨʥʠʭ ʝʬʝʢʪʽʚ, ʟʘʟʥʘʯʘʻ, ʱʦ ʦʙʤʝʞʝʥʘ ʛʥʫʯʢʽʩʪʴ ʚʽʜʟʥʷʪʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʪʚʦʨʶʻ 

ʜʦʜʘʪʢʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʝʧʨʦʜʘʢʰʥ ʽ ʧʦʪʨʝʙʫʻ ʜʦʢʣʘʜʥʦʛʦ ʪʘ ʜʝʪʘʣʽʟʦʚʘʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ; 

ʚʦʜʥʦʯʘʩ ʩʘʤʝ ʥʘ ʪʘʢʝ ʧʣʘʥʫʚʘʥʥʷ ʟʦʨʽʻʥʪʦʚʘʥʽ ʡ ʪʠʧʦʚʽ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ ʚʽʨʪʫʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ [3, 

ʩ. 45]. 

ʂʦʤʧʦʟʠʪʠʥʛ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘʢʦʞ ʟʤʽʥʶʻ ʩʘʤʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ. ʋ 

ʧʦʚʥʽʩʪʶ ʘʥʽʤʘʮʽʡʥʦʤʫ ʧʨʦʻʢʪʽ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʽʛʨʦʚʦʤʫ ʨʫʰʽʾ, ʟʥʠʢʘʻ ʧʦʪʨʝʙʘ ʝʢʩʧʦʨʪʫʚʘʪʠ ʨʝʥʜʝʨ-

ʰʘʨʠ ʯʠ ʦʢʨʝʤʽ ʢʘʥʘʣʠ (AOV) ʜʣʷ ʢʦʞʥʦʛʦ ʢʘʜʨʫ: ʜʦʩʪʘʪʥʴʦ ʟʘʧʫʩʪʠʪʠ ʚʽʜʪʚʦʨʝʥʥʷ, ʘʙʠ ʧʦʙʘʯʠʪʠ 

ʬʽʥʘʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ, ʽ ʟʙʝʨʽʛʘʪʠ ʥʘʣʝʞʠʪʴ ʣʠʰʝ ʦʩʪʘʪʦʯʥʽ ʚʝʨʩʽʾ ʢʘʜʨʽʚ ʫ ʬʦʨʤʘʪʘʭ EXR ʘʙʦ DPX [9, 

ʩ. 10]. ʎʝʡ ʧʝʨʝʭʽʜ ʟʫʤʦʚʣʶʻ ʥʝ ʣʠʰʝ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʘ ʡ ʧʝʨʝʙʫʜʦʚʫ ʩʪʨʫʢʪʫʨʠ ʟʙʝʨʝʞʝʥʥʷ 

ʧʦʩʪʧʨʦʜʫʢʮʽʡʥʠʭ ʜʘʥʠʭ: ʧʨʦʤʽʞʥʽ ʨʝʥʜʝʨ-ʰʘʨʠ, ʷʢʽ ʨʘʥʽʰʝ ʙʫʣʠ ʥʝʦʙʭʽʜʥʠʤ ʝʣʝʤʝʥʪʦʤ 

ʢʦʤʧʦʟʠʪʠʥʛʫ, ʩʪʘʶʪʴ ʥʘʜʣʠʰʢʦʚʠʤʠ. 

ɿʘʬʽʢʩʦʚʘʥʠʡ ʜʦʩʣʽʜʥʠʢʘʤʠ ʟʩʫʚ ʤʘʻ ʥʝ ʧʨʦʮʝʜʫʨʥʠʡ, ʘ ʢʦʥʮʝʧʪʫʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ. ʋ 

ʪʨʘʜʠʮʽʡʥʦʤʫ ʢʽʥʝʤʘʪʦʛʨʘʬʽ ʙʘʟʦʚʦʶ ʦʜʠʥʠʮʝʶ ʚʠʨʦʙʥʠʮʪʚʘ ʻ çʢʘʜʨè (shot) ï ʥʝʧʝʨʝʨʚʥʠʡ ʚʽʜʨʽʟʦʢ 

ʟʦʙʨʘʞʝʥʥʷ, ʟʥʷʪʠʡ ʦʜʥʽʻʶ ʢʘʤʝʨʦʶ; ʨʝʞʠʩʝʨʩʴʢʘ ʨʦʙʦʪʘ ʦʨʛʘʥʽʟʫʻʪʴʩʷ ʩʘʤʝ ʥʘ ʨʽʚʥʽ ʢʘʜʨʽʚ, ʽʟ ʷʢʠʭ 

ʧʦʩʣʽʜʦʚʥʦ ʬʦʨʤʫʶʪʴʩʷ ʩʮʝʥʠ ʪʘ ʝʧʽʟʦʜʠ. ʋ ʩʝʨʝʜʦʚʠʱʽ ʽʛʨʦʚʦʛʦ ʨʫʰʽʷ ʟʤʽʩʪʦʚʦʶ ʦʜʠʥʠʮʝʶ 

ʥʘʪʦʤʽʩʪʴ ʩʪʘʻ çʨʽʚʝʥʴè (level) ʘʙʦ çʩʮʝʥʘè ï ̔ ʥʪʝʨʘʢʪʠʚʥʠʡ ʧʨʦʩʪʽʨ, ʥʝ ʟʚʝʜʝʥʠʡ ʜʦ ʻʜʠʥʦʛʦ ʨʘʢʫʨʩʫ 

ʯʠ ʤʦʤʝʥʪʫ ʯʘʩʫ ʡ ʜʦʩʪʫʧʥʠʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʙʦʢʫ ʛʣʷʜʘʯʘ ʘʙʦ ʘʚʪʦʨʘ. ʇʝʨʝʭʽʜ ʚʽʜ ʢʘʜʨʦʚʦʾ ʜʦ 

ʨʽʚʥʝʚʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʤʘʪʝʨʽʘʣʫ ʟʫʤʦʚʣʶʻ ʟʤʽʥʫ ʘʚʪʦʨʩʴʢʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʥʘʨʘʪʠʚʫ ʪʘ ʚʠʨʦʙʥʠʯʦʛʦ 

ʧʨʦʮʝʩʫ, ʦʩʢʽʣʴʢʠ ʧʝʨʝʜʙʘʯʘʻ ʚʨʘʭʫʚʘʥʥʷ ʚʩʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʷʢ ʯʠʥʥʠʢʘ, ʱʦ ʚʟʘʻʤʦʜʽʻ ʟ ʽʩʪʦʨʽʻʶ ʪʘ 

ʚʧʣʠʚʘʻ ʥʘ ʾʾ ʨʦʟʛʦʨʪʘʥʥʷ. ʄ. ʃʝʜʚʽʜʞ, ʢʨʝʘʪʠʚʥʘ ʡ ʪʝʭʥʽʯʥʘ ʜʠʨʝʢʪʦʨʢʘ, ʚʢʘʟʫʻ ʥʘ ʧʦʚ'ʷʟʘʥʠʡ ʽʟ ʮʠʤ 

ʦʧʽʨ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʫʰʽʷ ʥʘ ʢʰʪʘʣʪ Unreal ʫ ʩʫʪʦ ʧʦʢʘʜʨʦʚʦʤʫ ʨʝʞʠʤʽ ʩʫʧʝʨʝʯʠʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʦʤʫ 

ʧʨʠʟʥʘʯʝʥʥʶ ʽʥʩʪʨʫʤʝʥʪʘ ʡ ʥʽʚʝʣʶʻ ʧʝʨʝʚʘʛʠ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʽʜʭʦʜʫ [5, ʩ. 8]. 

ʎʝʡ ʝʧʽʩʪʝʤʽʯʥʠʡ ʧʦʚʦʨʦʪ ʤʘʻ ʦʯʝʚʠʜʥʽ ʤʠʩʪʝʮʪʚʦʟʥʘʚʯʽ ʥʘʩʣʽʜʢʠ. ɸʜʘʧʪʘʮʽʷ çʂʦʨʦʣʷ ʃʝʚʘè 

ɼʞ. ʌʘʚʨʦ 2019 ʨʦʢʫ, ʧʨʦʜʘʚʘʥʘ ʷʢ ç̔ ʛʨʦʚʝè ʢʽʥʦ, ʧʦ ʩʫʪʽ ʙʫʣʘ ʧʦʚʥʽʩʪʶ ʘʥʽʤʘʮʽʡʥʠʤ ʬʽʣʴʤʦʤ, ʟʥʷʪʠʤ 

ʫ ʥʝʣʽʥʽʡʥʦʤʫ ʧʨʦʮʝʩʽ, ʜʝ ʚʽʨʪʫʘʣʴʥʽ ʩʝʨʝʜʦʚʠʱʘ ʡ ʧʝʨʩʦʥʘʞʽ ʚʠʙʫʜʦʚʫʚʘʣʠʩʷ ʚ ʽʛʨʦʚʦʤʫ ʨʫʰʽʾ, ʘ 

ʩʮʝʥʠ ʜʠʥʘʤʽʯʥʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʡ ʢʦʨʠʛʫʚʘʣʠʩʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʟʘʤʽʩʪʴ ʨʫʭʫ ʬʽʢʩʦʚʘʥʠʤ ʣʽʥʽʡʥʠʤ 

ʢʦʥʚʝʻʨʦʤ. ʆʧʝʨʘʪʦʨ ʦʪʨʠʤʘʚ ʟʤʦʛʫ çʢʝʨʫʚʘʪʠè ʚʽʨʪʫʘʣʴʥʠʤʠ ʢʘʤʝʨʘʤʠ ʚʩʝʨʝʜʠʥʽ VR-ʩʝʨʝʜʦʚʠʱʘ, 

ʬʽʢʩʫʶʯʠ ʢʘʜʨʠ ʟ ʪʽʻʶ ʞ ʩʧʦʥʪʘʥʥʽʩʪʶ ʡ ʪʚʦʨʯʦʶ ʩʚʦʙʦʜʦʶ, ʱʦ ʡ ʫ ʞʠʚʽʡ ʟʡʦʤʮʽ. ʇʨʠʢʤʝʪʥʦ, ʱʦ ʩʘʤ 

ʨʝʘʣ-ʪʘʡʤ ʨʝʥʜʝʨʠʥʛ ʥʝ ʧʦʢʨʘʱʫʻ ʷʢʽʩʪʴ ʥʘʨʘʪʠʚʫ ʷʢ ʪʘʢʦʛʦ ï ʚ̔ ʥ ʨʘʜʰʝ ʨʦʟʰʠʨʶʻ ʨʽʟʥʦʤʘʥʽʪʪʷ ʡ 

ʙʝʟʧʦʩʝʨʝʜʥʽʩʪʴ ʤʦʜʫʩʽʚ ʦʧʦʚʽʜʽ, ʫʤʦʞʣʠʚʣʶʶʯʠ ʧʨʦʪʦʪʠʧʫʚʘʥʥʷ, ʽʪʝʨʘʮʽʶ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʶ ʽʩʪʦʨʽʡ ʫ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ [5, ʩ. 3-5]. ʊʝʭʥʦʣʦʛʽʷ, ʦʪʞʝ, ʧʨʦʜʫʢʫʻ ʥʝ çʚʠʱʫè ʜʨʘʤʘʪʫʨʛʽʶ, ʘ ʘʣʴʪʝʨʥʘʪʠʚʥʽ 

ʥʘʨʘʪʠʚʥʽ ʩʪʨʫʢʪʫʨʠ, ʧʨʠʜʘʪʥʽʰʽ ʜʣʷ ʥʦʚʠʭ ʝʢʨʘʥʥʠʭ ʧʣʘʪʬʦʨʤ. 

ʗʢʱʦ ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʟʩʫʚ ʧʦʣʷʛʘʻ ʫ ʧʝʨʝʭʦʜʽ ʚʽʜ ʢʘʜʨʫ ʜʦ ʧʨʦʩʪʦʨʫ, ʪʦ ʪʝʭʥʽʯʥʦ ʡʦʛʦ ʚʪʽʣʶʻ 

ʚʥʫʪʨʽʰʥʴʦʢʘʤʝʨʥʠʡ ʟʘʭʚʘʪ ʬʽʥʘʣʴʥʦʛʦ ʧʽʢʩʝʣʷ. ɼʦʩʣʽʜʥʠʢʠ ʚʠʨʽʟʥʷʶʪʴ ʪʨʠ ʩʧʽʚʽʩʥʫʶʯʽ ʧʽʜʭʦʜʠ ʜʦ 

VP, ʢʦʞʝʥ ʟʽ ʩʚʦʻʶ ʝʩʪʝʪʠʯʥʦʶ ʣʦʛʽʢʦʶ. ʇʝʨʰʠʡ ï ʟʡʦʤʢʘ ʥʘ ʩʠʥʴʦʤʫ ʯʠ ʟʝʣʝʥʦʤʫ ʝʢʨʘʥʽ, ʷʢ ʫ çʂʥʠʟʽ 

ʜʞʫʥʛʣʽʚè, ʜʝ ʩʝʨʝʜʦʚʠʱʝ ʩʪʚʦʨʶʚʘʣʦʩʷ ʚ CGI ʡ ʧʦʻʜʥʫʚʘʣʦʩʷ ʟ ʘʢʪʦʨʘʤʠ ʫ ʧʦʩʪʧʨʦʜʘʢʰʥʽ, ʭʦʯʘ 

ʧʦʧʝʨʝʜʥʷ ʚʽʟʫʘʣʽʟʘʮʽʷ ʚʞʝ ʜʘʚʘʣʘ ʟʤʦʛʫ ʙʘʯʠʪʠ ʢʦʤʙʽʥʘʮʽʶ ʚʽʨʪʫʘʣʴʥʠʭ ʩʚʽʪʽʚ ʽ ʞʠʚʠʭ ʚʠʢʦʥʘʚʮʽʚ ʥʘ 

ʤʦʥʽʪʦʨʘʭ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ɼʨʫʛʠʡ ï ʟʡʦʤʢʘ ʮʽʣʢʦʚʠʪʦ ʚʩʝʨʝʜʠʥʽ ʚʽʨʪʫʘʣʴʥʦʛʦ ʩʚʽʪʫ, ʷʢ ʫ çʂʦʨʦʣʽ 

ʃʝʚʽè, ʟʥʷʪʦʤʫ ʚ ʩʪʦʤʠʣʴʦʚʦʤʫ ʚʽʨʪʫʘʣʴʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʷʢʠʡ ʤʦʞʥʘ ʙʫʣʦ ʚʽʣʴʥʦ ʜʦʩʣʽʜʞʫʚʘʪʠ. ʊʨʝʪʽʡ, 

ʥʘʡʨʘʜʠʢʘʣʴʥʽʰʠʡ ʱʦʜʦ ʪʝʤʠ ʥʘʰʦʛʦ ʘʥʘʣʽʟʫ, ï ʟʘʩʪʦʩʫʚʘʥʥʷ LED-ʝʢʨʘʥʽʚ ʷʢ ʚʽʨʪʫʘʣʴʥʠʭ ʟʘʜʥʠʢʽʚ, 

ʧʦʻʜʥʘʥʠʭ ʽʟ ʬʽʟʠʯʥʠʤʠ ʜʝʢʦʨʘʮʽʷʤʠ ʪʘ ʨʝʢʚʽʟʠʪʦʤ, ʷʢ ʫ çʄʘʥʜʘʣʦʨʮʽè, ʟʥʷʪʦʤʫ ʚ LED-ʦʙ'ʻʤʽ. ʉʘʤʝ 

ʪʫʪ ʙʽʣʴʰʽʩʪʴ ʝʬʝʢʪʥʦʾ ʨʦʙʦʪʠ ʬʽʢʩʫʻʪʴʩʷ ʷʢ ʬʽʥʘʣʴʥʠʡ ʧʽʢʩʝʣʴ ʫʩʝʨʝʜʠʥʽ ʢʘʤʝʨʠ, ʱʦ ʟʤʝʥʰʫʻ ʦʙʩʷʛ 

ʟʘʚʜʘʥʴ, ʷʢʽ ʥʘʣʝʞʠʪʴ ʚʠʢʦʥʘʪʠ ʚ ʧʦʩʪʧʨʦʜʘʢʰʥʽ [7, ʩ. 1558-1559]. 
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LED-ʦʙ'ʻʤ ʧʨʠ ʮʴʦʤʫ ʚʘʨʪʦ ʧʨʦʯʠʪʫʚʘʪʠ ʤʠʩʪʝʮʪʚʦʟʥʘʚʯʦ ʷʢ ʛʽʙʨʠʜ ʢʽʣʴʢʦʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʨʦʜʦʚʦʜʽʚ: ʚʽʥ ʚʦʜʥʦʯʘʩ ʻ ʤʘʩʰʪʘʙʦʚʘʥʠʤ ʘʥʘʣʦʛʦʤ VR-ʰʦʣʦʤʘ ʡ ʩʧʘʜʢʦʻʤʮʝʤ ʟʘʜʥʴʦʾ ʧʨʦʻʢʮʽʾ, ʘʣʝ ʟ 

ʚʠʱʦʶ ʪʦʯʥʽʩʪʶ ʟʦʙʨʘʞʝʥʥʷ, ʨʝʜʘʛʦʚʘʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʽ ʪʨʝʢʽʥʛʦʤ ʢʘʤʝʨʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʨʝʘʣʽʩʪʠʯʥʽʰʫ ʧʝʨʩʧʝʢʪʠʚʫ [7, ʩ. 1560]. ʎʝʡ ʨʦʜʦʚʽʜ ʥʝ ʚʠʧʘʜʢʦʚʠʡ: ʟʘʜʥʷ ʧʨʦʻʢʮʽʷ, ʱʦ ʧʘʥʫʚʘʣʘ ʚ 

1940ï1950-ʭ, ʚʠʡʰʣʘ ʟ ʫʞʠʪʢʫ ʧʨʠʙʣʠʟʥʦ ʚ ʩʝʨʝʜʠʥʽ 1970-ʭ ʯʝʨʝʟ ʩʢʣʘʜʥʽʩʪʴ ʢʝʨʫʚʘʥʥʷ ʩʫʤʽʞʥʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ, ʽ ʧʦʚʝʨʥʝʥʥʷ ʾʾ ʣʦʛʽʢʠ ʥʘ ʥʦʚʦʤʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʨʽʚʥʽ ʟʘʩʚʽʜʯʫʻ ʮʠʢʣʽʯʥʽʩʪʴ ʝʩʪʝʪʠʯʥʠʭ 

ʨʽʰʝʥʴ ʛʘʣʫʟʽ [6, ʩ. 6]. LED-ʧʘʥʝʣʽ ʱʝ ʡ ʧʝʨʝʙʠʨʘʶʪʴ ʥʘ ʩʝʙʝ ʬʫʥʢʮʽʶ ʜʞʝʨʝʣʘ ʩʚʽʪʣʘ: ʚʦʥʠ ʟʜʘʪʥʽ 

ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʘʙʦ ʡ ʫʩʝ ʦʩʚʽʪʣʝʥʥʷ ʟʥʽʤʘʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʢʝʨʦʚʘʥʝ ʟ ʢʦʤʧ'ʶʪʝʨʘ ʡ 

ʦʩʦʙʣʠʚʦ ʧʝʨʝʢʦʥʣʠʚʝ ʜʣʷ ʚʽʜʙʠʚʥʠʭ ʧʦʚʝʨʭʦʥʴ, ʱʦ ʧʦʷʩʥʶʻ ʧʦʧʫʣʷʨʥʽʩʪʴ ʤʝʪʦʜʫ ʚ ʥʘʫʢʦʚʽʡ 

ʬʘʥʪʘʩʪʠʮʽ [7, ʩ. 1562]. 

ʈʝʘʣ-ʪʘʡʤ ʢʦʤʧʦʟʠʪʠʥʛ ʧʝʨʝʦʟʥʘʯʫʻ ʽ ʧʨʘʮʶ ʦʧʝʨʘʪʦʨʘ-ʧʦʩʪʘʥʦʚʥʠʢʘ. ʋ ʪʨʘʜʠʮʽʡʥʦʤʫ ʧʨʦʮʝʩʽ 

ʦʧʝʨʘʪʦʨ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʚ ʟʽ ʩʚʽʪʣʦʤ, ʦʯʽʢʫʶʯʠ ʜʥʷʤʠ, ʪʠʞʥʷʤʠ ʯʠ ʤʽʩʷʮʷʤʠ, ʜʦʢʠ ʬʽʥʘʣʴʥʠʡ ʢʘʜʨ 

ʚʠʷʚʠʪʴ, ʱʦ ʜʚʘ ʩʚʽʪʠ ï ʟʥʷʪʠʡ ʽ ʮʠʬʨʦʚʠʡ ï ʥʝ ʟʙʽʛʘʶʪʴʩʷ. ʋ VP ʦʧʝʨʘʪʦʨ ʢʦʨʠʛʫʻ ʦʩʚʽʪʣʝʥʥʷ ʩʪʽʣʴʢʠ 

ʨʘʟʽʚ, ʩʢʽʣʴʢʠ ʧʦʪʨʽʙʥʦ, ʩʧʦʩʪʝʨʽʛʘʶʯʠ ʨʝʟʫʣʴʪʘʪ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ï ʘʙʦ ʷʢ ʚʥʫʪʨʽʰʥʴʦʢʘʤʝʨʥʠʡ 

ʬʽʥʘʣ ʥʘ LED-ʩʪʽʥʽ, ʘʙʦ ʷʢ ʢʦʤʧʦʟʠʪʠʥʛ ʽʟ ʟʝʣʝʥʠʤ ʝʢʨʘʥʦʤ ʟʘʜʣʷ ʙʝʟʜʦʛʘʥʥʦʛʦ ʩʫʤʽʱʝʥʥʷ. ʉʪʫʜʽʷ MR 

Factory, ʥʘʧʨʠʢʣʘʜ, ʨʝʘʣʽʟʫʚʘʣʘ ʨʝʘʣ-ʪʘʡʤ ʭʨʦʤʘ-ʢʦʥʚʝʻʨ, ʱʦ ʬʽʢʩʫʻ ʚʦʜʥʦʯʘʩ ʦʨʠʛʽʥʘʣʴʥʠʡ ʧʣʘʥ ʥʘ 

ʟʝʣʝʥʦʤʫ ʪʣʽ, ʤʘʪʦʚʫ ʤʘʩʢʫ ʢʝʻʨʘ Ultimatte, ʮʠʬʨʦʚʠʡ ʟʘʜʥʠʢ, FBX-ʬʘʡʣ ʽʟ ʜʘʥʠʤʠ ʪʨʝʢʽʥʛʫ ʢʘʤʝʨʠ ʪʘ 

ʬʽʥʘʣʴʥʠʡ ʢʦʤʧʦʟʠʪʥʠʡ ʧʣʘʥ, ï ʪʦʙʪʦ ʥʘ ʤʘʡʜʘʥʯʠʢʫ ʧʘʨʘʣʝʣʴʥʦ ʥʘʨʦʜʞʫʶʪʴʩʷ ʽ ʛʦʪʦʚʠʡ ʢʘʜʨ, ʽ 

ʧʦʚʥʠʡ ʥʘʙʽʨ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʜʦʦʧʨʘʮʶʚʘʥʥʷ, ʷʢʱʦ ʨʝʞʠʩʝʨ ʡʦʛʦ ʧʦʪʨʝʙʫʚʘʪʠʤʝ. ɯʥʰʘ 

ʽʩʧʘʥʩʴʢʘ ʩʪʫʜʽʷ, El Ranchito, ʚʽʜʪʚʦʨʠʣʘ ʚ Unreal Engine ʦʩʪʨʽʚ ʊʝʥʦʯʪʽʪʣʘʥ ʜʣʷ ʩʝʨʽʘʣʫ çHern§nè, ʘ 

ʜʣʷ çɿʘʭʽʜʥʦʛʦ ʩʚʽʪʫè ï ʚʘʣʝʥʩʽʡʩʴʢʠʡ ʄʽʩʪʦ ʤʠʩʪʝʮʪʚ ʽ ʥʘʫʢ, ʜʝʤʦʥʩʪʨʫʶʯʠ ʡʦʛʦ ʥʘ LED-ʩʪʽʥʽ 

ʨʦʟʤʽʨʦʤ 50 ʥʘ 22 ʬʫʪʠ ʚ ʃʦʩ-ɸʥʜʞʝʣʝʩʽ ʟʘʜʣʷ ʚʥʫʪʨʽʰʥʴʦʢʘʤʝʨʥʠʭ ʬʽʥʘʣʴʥʠʭ ʢʘʜʨʽʚ. ʉʫʢʫʧʥʠʡ 

ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʪʘʢʦʛʦ ʧʝʨʝʥʝʩʝʥʥʷ ɼ. ʉʽʣʚʘ ʍʘʩʘʫʽ ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ ʦʮʽʥʶʶʪʴ ʧʨʠʙʣʠʟʥʦ ʫ 

ʪʨʠʜʮʷʪʠʚʽʜʩʦʪʢʦʚʝ ʩʢʦʨʦʯʝʥʥʷ ʙʶʜʞʝʪʫ ʟʘ ʨʘʭʫʥʦʢ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʽʚ ʽ ʢʦʥʩʦʣʽʜʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ ʚ 

ʦʜʥʽʡ ʣʦʢʘʮʽʾ [9, ʩ. 7-10]. 

ʇʝʨʝʥʝʩʝʥʥʷ ʢʦʤʧʦʟʠʪʠʥʛʫ ʥʘ ʤʘʡʜʘʥʯʠʢ ʧʘʨʘʜʦʢʩʘʣʴʥʦ ʨʝʘʢʪʠʚʫʻ ʥʘʡʜʘʚʥʽʰʽ ʨʝʤʽʩʥʠʯʽ 

ʧʨʘʢʪʠʢʠ ʢʽʥʦ. ɼ. ɹʨʘʡʝʨʣʽ ʩʪʘʚʠʪʴ ʧʠʪʘʥʥʷ, ʷʢʝ ʟʜʘʚʘʣʦʩʷ ʙ ʘʥʘʭʨʦʥʽʯʥʠʤ: ʷʢ ʽʥʪʝʛʨʫʚʘʪʠ ʚʽʜʟʥʷʪʠʡ 

ʬʽʟʠʯʥʠʡ ʤʘʢʝʪ ʫ ʚʥʫʪʨʽʰʥʴʦʢʘʤʝʨʥʠʡ ʝʬʝʢʪʥʠʡ ʢʘʜʨ ʧʽʜ ʯʘʩ ʟʡʦʤʢʠ, ʘ ʥʝ ʜʦʜʘʚʘʪʠ ʡʦʛʦ ʚ 

ʧʦʩʪʧʨʦʜʘʢʰʥʽ. ʄʦʪʠʚ ʪʫʪ ʥʝ ʥʦʩʪʘʣʴʛʽʡʥʠʡ, ʘ ʝʩʪʝʪʠʯʥʠʡ: ʧʦʧʨʠ ʩʪʨʽʤʢʝ ʟʨʦʩʪʘʥʥʷ CGI, ʬʽʟʠʯʥʘ 

ʤʦʜʝʣʴ ʜʦʜʘʻ ʷʢʦʩʪʽ ʡ ʚʽʜʯʫʪʪʶ ʬʽʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʧʨʠʚʥʦʩʷʯʠ çʨʝʘʣʴʥʽʩʪʴè ʩʮʝʥʠ, ʪʦʜʽ ʷʢ ʮʠʬʨʦʚʽ 

ʤʦʜʝʣʽ, ʭʘʡ ʽ ʟʜʘʪʥʽ ʟʤʽʱʫʚʘʪʠ ʧʝʨʩʧʝʢʪʠʚʫ ʨʘʟʦʤ ̔ ʟ ʨʫʭʦʤ ʢʘʤʝʨʠ, ʮʽʻʾ ʨʝʘʣʴʥʦʩʪʽ ʧʦʟʙʘʚʣʝʥʽ. 

ɼʦʩʣʽʜʥʠʢ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʩʚʽʜʯʝʥʥʷ ʤʘʡʩʪʨʽʚ: ʦʧʝʨʘʪʦʨ ʩʧʝʮʝʬʝʢʪʽʚ ɸ. ʌʫʥʢʝ ʥʘʧʦʣʷʛʘʻ, ʱʦ ʤʘʪʝʨʽʘʣ 

ʪʨʝʙʘ ʧʦ-ʩʧʨʘʚʞʥʴʦʤʫ ʟʥʷʪʠ ʡ ʧʦ-ʩʧʨʘʚʞʥʴʦʤʫ ʚʤʦʥʪʫʚʘʪʠ ʚ ʢʘʜʨ, ʘ ʢʨʝʘʪʠʚʥʠʡ ʜʠʨʝʢʪʦʨ Weta 

Workshop ʈ. ʊʝʡʣʦʨ ʧʦʚ'ʷʟʫʻ çʯʫʜʦʚʫ ʨʝʘʣʴʥʽʩʪʴè ʪʨʠʣʦʛʽʾ çɺʦʣʦʜʘʨ ʧʝʨʩʥʽʚè ʩʘʤʝ ʟ ʢʨʘʩʦʶ ʪʘ 

ʤʘʩʰʪʘʙʦʤ ʤʽʥʽʘʪʶʨ. ʇʨʠʢʤʝʪʥʦ, ʱʦ ʤʽʥʽʘʪʶʨʘ ʬʫʥʢʮʽʦʥʫʻ ʽ ʷʢ ʩʪʠʣʴʦʚʠʡ ʚʠʙʽʨ, ʱʦ ʚʠʨʽʟʥʷʻ ʘʚʪʦʨʘ, 

ï ʧʨʘʢʪʠʢʘ ɺ. ɸʥʜʝʨʩʦʥʘ ʩʚʽʜʦʤʦ ʜʝʤʦʥʩʪʨʫʻ ʤʦʜʝʣʽ ʷʢ ʤʦʜʝʣʽ, ʧʝʨʝʪʚʦʨʶʶʯʠ ʪʝʭʥʦʣʦʛʽʯʥʫ 

ʫʤʦʚʥʽʩʪʴ ʥʘ ʝʩʪʝʪʠʯʥʫ ʧʦʟʠʮʽʶ [3, ʩ. 12. 25. 28]. 

ɽʢʩʧʝʨʠʤʝʥʪ ɼ. ɹʨʘʡʝʨʣʽ, ʧʨʦʚʝʜʝʥʠʡ ʫ ʩʪʫʜʽʾ Medusa ʫʥʽʚʝʨʩʠʪʝʪʫ Xamk, ʦʛʦʣʶʻ ʩʪʨʫʢʪʫʨʥʠʡ 

ʢʦʤʧʨʦʤʽʩ ʥʦʚʦʾ ʧʘʨʘʜʠʛʤʠ. ʄʝʪʦʜ ʜʘʚ ʟʤʦʛʫ ʩʢʦʨʠʩʪʘʪʠʩʷ çʨʝʘʣʴʥʽʩʪʶè ʬʽʟʠʯʥʦʾ ʤʦʜʝʣʽ ʧʽʜ ʯʘʩ VP-

ʟʡʦʤʢʠ, ʚʢʣʶʯʥʦ ʟʽ ʟʤʽʱʝʥʥʷʤ ʧʝʨʩʧʝʢʪʠʚʠ ʚ ʤʽʨʫ ʨʫʭʫ ʢʘʤʝʨʠ, ʱʦ ʻ ʦʯʝʚʠʜʥʦʶ ʧʝʨʝʚʘʛʦʶ ʥʘʜ 

ʩʪʘʪʠʯʥʠʤ ʟʦʙʨʘʞʝʥʥʷʤ ʽ ʚʠʛʣʷʜʘʻ ʨʝʘʣʴʥʽʰʝ ʟʘ ʬʦʪʦʩʢʘʥʦʚʘʥʫ ʚʝʨʩʽʶ ʪʽʻʾ ʞ ʤʦʜʝʣʽ. ʊʘ ʩʘʤʘ 

ʬʽʢʩʦʚʘʥʽʩʪʴ, ʱʦ ʜʘʨʫʻ ʤʘʪʝʨʽʘʣʴʥʫ ʧʝʨʝʢʦʥʣʠʚʽʩʪʴ, ʚʦʜʥʦʯʘʩ ʧʦʟʙʘʚʣʷʻ ʛʥʫʯʢʦʩʪʽ: ʚʽʜʟʥʷʪʠʡ ʤʘʪʝʨʽʘʣ 

ʤʽʥʽʘʪʶʨʠ ʥʝʤʦʞʣʠʚʦ ʩʢʦʨʠʛʫʚʘʪʠ çʥʘ ʣʴʦʪʫè ʧʽʜ ʟʤʽʥʫ ʢʦʤʧʦʟʠʮʽʾ ʢʘʜʨʫ, ʪʦʜʽ ʷʢ ʬʦʪʦʩʢʘʥʦʚʘʥʘ 

ʤʦʜʝʣʴ ʪʘʢʫ ʛʥʫʯʢʽʩʪʴ ʜʘʻ ï ʮʽʥʦʶ ʚʪʨʘʪʠ çʨʝʘʣʴʥʦʩʪʽè. ɿʘʟʥʘʯʝʥʝ ʧʨʦʪʠʨʽʯʯʷ ʤʽʞ ʤʘʪʝʨʽʘʣʴʥʽʩʪʶ ʪʘ 

ʢʝʨʦʚʘʥʽʩʪʶ ʥʝ ʤʘʻ ʩʫʪʦ ʪʝʭʥʽʯʥʦʛʦ ʨʦʟʚ'ʷʟʘʥʥʷ: ʦʙʠʜʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʚʽʜʥʦʰʝʥʥʽ 

ʚʟʘʻʤʥʦʛʦ ʦʙʤʝʞʝʥʥʷ, ʪʦʤʫ ʚʠʙʽʨ ʤʽʞ ʥʠʤʠ ʱʦʨʘʟʫ ʟʫʤʦʚʣʶʻʪʴʩʷ ʩʧʝʮʠʬʽʢʦʶ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʻʢʪʫ 

[3, ʩ. 44-45]. 

ʇʨʦʙʣʝʤʘʪʠʢʘ ʩʪʘʪʫʩʫ ʮʠʬʨʦʚʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʩʪʦʩʫʻʪʴʩʷ ʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʨʽʚʥʽʚ 

ʦʧʝʨʘʪʦʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʋ ʧʨʘʢʪʠʢʦ-ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʄ. ɹʦʥʜ ʚʠʟʥʘʯʘʻ ʦʧʝʨʘʪʦʨʘ ʷʢ 

ʩʫʙ'ʻʢʪʘ, ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʟʘ ʩʪʚʦʨʝʥʥʷ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʦʙʨʘʟʫ ʚ ʧʨʦʮʝʩʽ ʢʽʥʦʪʚʦʨʝʥʥʷ, ʯʠʷ ʬʘʭʦʚʘ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʥʝʷʚʥʦʤʫ (ʪʘʮʠʪʥʦʤʫ), ʪʽʣʝʩʥʦ ʟʘʢʦʨʽʥʝʥʦʤʫ ʟʥʘʥʥʽ. ʉʧʠʨʘʶʯʠʩʴ ʥʘ 

ʪʝʟʫ ɻ. ɹʝʣʴʪʽʥʛʘ ʧʨʦ ʪʝ, ʱʦ ç̫ ʢè ʟʦʙʨʘʞʝʥʥʷ ʩʪʘʥʦʚʠʪʴ ʡʦʛʦ ʩʫʪʥʽʩʥʝ ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʽ ʥʝ ʤʦʞʝ ʙʫʪʠ 

ʚʽʜʦʢʨʝʤʣʝʥʝ ʚʽʜ çɦ ʦè, ʜʦʩʣʽʜʥʠʢ ʟʤʽʱʫʻ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʘʢʮʝʥʪ ʽʟ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʩʥʘʱʝʥʥʷ ʥʘ 

ʣʶʜʩʴʢʫ, ʨʝʤʽʩʥʠʯʫ ʚʟʘʻʤʦʜʽʶ ʟ ʮʠʬʨʦʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ [2, ʩ. 3, 11]. ɿ ʦʛʣʷʜʫ ʥʘ ʮʶ ʢʦʥʮʝʧʪʫʘʣʴʥʫ 

ʨʘʤʢʫ ʨʝʘʣ-ʪʘʡʤ ʢʦʤʧʦʟʠʪʠʥʛ ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ ʥʝ ʣʠʰʝ ʷʢ ʧʨʠʩʢʦʨʝʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʦʮʝʩʫ, ʘ ʡ 

ʷʢ ʧʝʨʝʨʦʟʧʦʜʽʣ ʝʧʽʩʪʝʤʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʥʘʜ ʦʙʨʘʟʦʤ: ʨʽʰʝʥʥʷ, ʱʦ ʨʘʥʽʰʝ ʥʘʣʝʞʘʣʠ ʜʦ ʢʦʤʧʝʪʝʥʮʽʾ 

ʧʦʩʪʧʨʦʜʫʢʮʽʡʥʠʭ ʬʘʭʽʚʮʽʚ, ʧʝʨʝʭʦʜʷʪʴ ʜʦ ʦʧʝʨʘʪʦʨʩʴʢʦʾ ʛʨʫʧʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʟʥʽʤʘʣʴʥʦʤʫ 
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ʤʘʡʜʘʥʯʠʢʫ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʤʽʞ ʪʚʦʨʯʠʤ ʟʘʜʫʤʦʤ ʪʘ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʻʶ, ʧʨʦʪʝ ʚʦʜʥʦʯʘʩ 

ʧʦʪʨʝʙʫʻ ʚʽʜ ʦʧʝʨʘʪʦʨʘ ʥʦʚʦʛʦ, ʛʽʙʨʠʜʥʦʛʦ ʪʠʧʫ ʟʥʘʥʴ. 

ɿʨʫʰʝʥʥʷ çʟ ʧʦʩʪʧʨʦʜʘʢʰʥʫ ʥʘ ʤʘʡʜʘʥʯʠʢè ʧʝʨʝʧʠʩʫʻ ʡ ʩʦʮʽʘʣʴʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʎʝʥʪʨʘʣʽʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʜʦʟʚʦʣʷʻ ʨʝʞʠʩʝʨʦʚʽ ʙʘʯʠʪʠ ʚʩʶ ʨʦʙʦʪʫ ʦʜʥʦʯʘʩʥʦ, ʜʦʣʘʶʯʠ 

ʦʙʤʝʞʝʥʥʷ ʣʽʥʽʡʥʦʛʦ ʢʦʥʚʝʻʨʘ ʥʘ ʨʝʚʽʟʽʾ ʡ ʟʘʦʭʦʯʫʶʯʠ ʽʥʪʫʾʪʠʚʥʽʰʝ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ, ʱʦ, ʩʚʦʻʶ 

ʯʝʨʛʦʶ, ʪʷʞʽʻ ʜʦ ʧʦʩʮʝʥʦʚʦʛʦ ʧʽʜʭʦʜʫ, ʟʤʝʥʰʫʶʯʠ ʧʦʪʨʝʙʫ ʫ ʚʫʟʴʢʠʭ ʩʧʝʮʽʘʣʽʩʪʘʭ ʽ ʩʧʨʠʷʶʯʠ 

ʜʠʥʘʤʽʯʥʽʡ ʩʧʽʚʧʨʘʮʽ ʛʝʥʝʨʘʣʽʩʪʽʚ. ʉʘʤ ʧʨʦʮʝʩ ʨʝʚʽʟʽʾ ʩʪʘʻ ʽʥʪʝʨʘʢʪʠʚʥʠʤ: ʟʘʤʽʩʪʴ ʧʝʨʝʛʣʷʜʫ ʟʤʽʥ ʫ 

ʢʽʥʦʟʘʣʽ ʟ ʦʯʽʢʫʚʘʥʥʷʤ ʙʘʞʘʥʠʭ ʧʨʘʚʦʢ ʫ ʥʘʩʪʫʧʥʠʭ ʽʪʝʨʘʮʽʷʭ ʨʝʞʠʩʝʨ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʥʘʪʠʩʢʘʻ 

ʚʽʜʪʚʦʨʝʥʥʷ, ʧʨʠʟʫʧʠʥʷʻ ʧʨʦʙʣʝʤʥʠʡ ʢʘʜʨ, ʢʦʨʠʛʫʻ ʩʚʽʪʣʦ ʡ ʦʜʨʘʟʫ ʧʝʨʝʭʦʜʠʪʴ ʜʘʣʽ. ʈʝʘʣ-ʪʘʡʤ 

ʩʝʨʝʜʦʚʠʱʝ ʫʤʦʞʣʠʚʣʶʻ ʡ ʨʦʙʦʪʫ ʤʝʥʰʠʤʠ ʢʦʤʘʥʜʘʤʠ [9, ʩ. 10]. 

ɺʦʜʥʦʯʘʩ ʙʫʣʦ ʙ ʩʧʨʦʱʝʥʥʷʤ ʯʠʪʘʪʠ ʮʝʡ ʧʝʨʝʨʦʟʧʦʜʽʣ ʷʢ ʦʜʥʦʟʥʘʯʥʝ ʟʜʦʙʫʪʪʷ. ʇʦʷʚʘ 

ʦʜʥʦʯʘʩʥʦʛʦ ʚʚʝʜʝʥʥʷ ʡ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ ʟʤʽʥʶʻ ʩʘʤʫ ʧʨʠʨʦʜʫ ʡ ʩʪʠʣʴ ʢʦʤʫʥʽʢʘʮʽʾ ʤʽʞ 

ʜʝʧʘʨʪʘʤʝʥʪʘʤʠ, ʘʜʞʝ ʨʽʰʝʥʥʷ ʱʦʜʦ ʝʬʝʢʪʽʚ ʯʠ ʘʥʽʤʘʮʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʨʘʥʽʰʝ ʚʽʜʢʣʘʜʘʣʠʩʷ ʜʦ 

ʧʦʩʪʧʨʦʜʘʢʰʥʫ, ʪʝʧʝʨ ʫʭʚʘʣʶʶʪʴʩʷ ʥʘ ʤʽʩʮʽ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ, ʱʦ ʚʠʤʘʛʘʻ ʫʟʛʦʜʞʝʥʦʛʦ ʨʫʭʫ ʚʩʽʭ 

ʧʽʜʨʦʟʜʽʣʽʚ ʜʦ ʻʜʠʥʦʛʦ ʙʘʯʝʥʥʷ ʚʽʜ ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ. ʆʧʽʨ ʮʽʡ ʨʝʦʨʛʘʥʽʟʘʮʽʾ, ʷʢ ʧʦʢʘʟʫʻ ʄ. ʃʝʜʚʽʜʞ, 

ʥʝʨʽʜʢʦ ʢʦʨʽʥʠʪʴʩʷ ʫ ʟʚʠʯʮʽ ʜʦʩʚʽʜʯʝʥʠʭ ʬʘʭʽʚʮʽʚ ʦʬʣʘʡʥʦʚʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʧʨʘʛʥʫʪʴ ʽʥʩʪʨʫʤʝʥʪʘ, ʱʦ 

ʧʨʘʮʶʚʘʚ ʙʠ ʪʦʯʥʦ ʪʘʢ, ʷʢ ʚʦʥʠ ʟʚʠʢʣʠ, ʥʝ ʚʠʷʚʣʷʶʯʠ ʚʽʜʢʨʠʪʦʩʪʽ ʜʦ ʟʤʽʥʠ ʩʘʤʦʛʦ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ. 

ʉʘʤ ʪʝʨʤʽʥ çʚʽʨʪʫʘʣʴʥʝ ʚʠʨʦʙʥʠʮʪʚʦè ʯʘʩʪʠʥʘ ʧʨʘʢʪʠʢʽʚ ʩʧʨʠʡʤʘʻ ʷʢ ʤʘʨʢʝʪʠʥʛʦʚʠʡ ʢʦʥʩʪʨʫʢʪ, ʱʦ 

ʨʠʟʠʢʫʻ ʩʧʨʦʩʪʠʪʠ ʙʘʛʘʪʦʛʨʘʥʥʫ ʧʨʠʨʦʜʫ ʧʨʦʮʝʩʫ, ï ̔  ʮʷ ʪʝʨʤʽʥʦʣʦʛʽʯʥʘ ʥʘʧʨʫʛʘ ʦʧʨʠʷʚʥʶʻ ʰʠʨʰʝ 

ʷʚʠʱʝ: ʩʫʧʝʨʝʯʥʽʩʪʴ ʤʽʞ ʧʦʪʨʝʙʦʶ ʚ ʥʦʚʽʡ ʦʧʠʩʦʚʽʡ ʤʦʚʽ ʡ ʽʤʧʝʨʘʪʠʚʦʤ ʟʙʝʨʝʛʪʠ ʛʣʠʙʠʥʫ ʫʩʪʘʣʝʥʠʭ 

ʧʨʦʬʝʩʽʡʥʠʭ ʤʝʪʦʜʦʣʦʛʽʡ [5, ʩ. 3, 8]. 

ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʦʪʝʥʮʽʡʥʠʭ ʧʝʨʝʚʘʛ ʥʦʚʦʾ ʧʘʨʘʜʠʛʤʠ ʚʚʘʞʘʶʪʴ ʜʝʤʦʢʨʘʪʠʟʘʮʽʶ 

ʢʽʥʦʪʚʦʨʝʥʥʷ: ʚʽʜʥʦʩʥʘ ʜʦʩʪʫʧʥʽʩʪʴ ʽ ʧʦʤʽʨʥʘ ʚʘʨʪʽʩʪʴ ʩʫʯʘʩʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʟʦʢʨʝʤʘ ʽʛʨʦʚʠʭ ʨʫʰʽʾʚ 

Unreal Engine ʪʘ Unity, ʤʦʞʫʪʴ ʟʤʝʥʰʫʚʘʪʠ ʨʦʟʨʠʚ ʫ ʚʠʨʦʙʥʠʯʠʭ ʤʦʞʣʠʚʦʩʪʷʭ ʤʽʞ ʥʝʟʘʣʝʞʥʠʤʠ 

ʩʪʫʜʽʷʤʠ ʪʘ ʚʝʣʠʢʠʤʠ ʚʠʨʦʙʥʠʮʪʚʘʤʠ. ʎʝ ʧʨʠʧʫʱʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʥʠʟʢʦʶ ʜʦʢʫʤʝʥʪʦʚʘʥʠʭ 

ʧʨʠʢʣʘʜʽʚ. ʊʘʢ, ʫ ʥʝʟʘʣʝʞʥʦʤʫ ʬʽʣʴʤʽ çConstructè ʂ. ʄʘʨʛʦ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʚʽʜʝʦʢʘʨʪʠ NVIDIA ʪʘ 

ʨʫʰʽʡ Project Lavina ʜʣʷ ʪʨʘʩʫʚʘʥʥʷ ʧʨʦʤʝʥʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʩʫʪʪʻʚʦ ʩʢʦʨʦʪʠʪʠ 

ʚʠʨʦʙʥʠʯʠʡ ʮʠʢʣ ʽ ʟʘʩʚʽʜʯʠʣʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʘʣ-ʪʘʡʤ ʨʝʥʜʝʨʠʥʛʫ ʙʝʟ ʙʶʜʞʝʪʫ ʨʽʚʥʷ 

ʚʝʣʠʢʠʭ ʩʪʫʜʽʡ. ʅʝʟʘʣʝʞʥʠʡ ʨʝʞʠʩʝʨ ɺ. ʅʝʜʦʤʘʥʩʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʨʪʫʘʣʴʥʦʾ ʩʮʝʥʠ ʪʘ Unreal Engine 

ʚʽʜʟʥʷʚ ʫʧʨʦʜʦʚʞ ʦʜʥʦʛʦ ʜʥʷ ʤʘʪʝʨʽʘʣ ʽʟ ʨʽʟʥʦʨʽʜʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ, ʚʠʨʦʙʥʠʮʪʚʦ ʷʢʦʛʦ ʟʘ 

ʪʨʘʜʠʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ ʧʦʪʨʝʙʫʚʘʣʦ ʙ ʟʥʘʯʥʦ ʙʽʣʴʰʠʭ ʯʘʩʦʚʠʭ ʽ ʬʽʥʘʥʩʦʚʠʭ ʚʠʪʨʘʪ, ʧʦʩʣʫʛʦʚʫʶʯʠʩʴ 

ʣʠʰʝ ʨʦʙʦʯʦʶ ʩʪʘʥʮʽʻʶ Dell ̔ʟ ʚʽʜʝʦʢʘʨʪʦʶ NVIDIA RTX A6000 [5, ʩ. 2, 4]. 

ʇʨʠʢʤʝʪʥʦ, ʱʦ ʮʷ ʚʽʟʽʷ ʧʝʨʝʜʫʚʘʣʘ çʄʘʥʜʘʣʦʨʮʽè. ʑʝ 2013 ʨʦʢʫ ɻ. ɹʘʣʘʢʨʽʰʥʘʥ, ʢʦʥʩʪʘʪʫʶʯʠ, 

ʱʦ ʧʦʧʝʨʝʜʥʷ ʚʽʟʫʘʣʽʟʘʮʽʷ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʚʽʨʪʫʘʣʴʥʦʾ ʢʘʤʝʨʠ ʚʠʤʘʛʘʣʘ ʜʦʨʦʛʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʡ ʚʝʣʠʢʠʭ 

ʤʘʡʜʘʥʯʠʢʽʚ ʟʘʭʚʘʪʫ ʨʫʭʫ, ʜʦʩʪʫʧʥʠʭ ʣʠʰʝ ʚʝʣʠʢʠʤ ʩʪʫʜʽʷʤ, ʟʘʧʨʦʧʦʥʫʚʘʚ ʧʣʘʪʬʦʨʤʫ SmartVCS, ʷʢʘ, 

ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʩʧʦʞʠʚʯʽ ʧʣʘʥʰʝʪʠ ʡ ʽʛʨʦʚʽ ʢʦʥʪʨʦʣʝʨʠ, ʤʘʣʘ ʟʥʠʟʠʪʠ ʧʦʨʽʛ ʚʭʦʜʫ ʫ ʚʽʨʪʫʘʣʴʥʝ 

ʚʠʨʦʙʥʠʮʪʚʦ ʜʣʷ ʥʝʟʘʣʝʞʥʠʭ ʘʚʪʦʨʽʚ. ɼʦʩʣʽʜʥʠʢ ʩʚʽʜʦʤʦ ʘʧʝʣʶʚʘʚ ʜʦ ʙʘʞʘʥʥʷ ɼʞ. ʃʫʢʘʩʘ ʤʘʪʠ 

ʽʥʩʪʨʫʤʝʥʪ, ʜʦʩʪʘʪʥʴʦ ʧʨʦʩʪʠʡ, ʘʙʠ ʨʝʞʠʩʝʨ ʤʽʛ ʨʦʟʤʽʯʘʪʠ ʤʘʡʙʫʪʥʽ ʢʘʜʨʠ, ʩʠʜʷʯʠ ʥʘ ʜʠʚʘʥʽ. ʋʞʝ ʪʦʜʽ 

ʚʽʨʪʫʘʣʴʥʘ ʢʽʥʝʤʘʪʦʛʨʘʬʽʷ ʤʠʩʣʠʣʘʩʷ ʷʢ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʽʢ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʟʜʘʪʥʝ 

ʨʘʜʠʢʘʣʴʥʦ ʟʥʠʟʠʪʠ ʚʠʨʦʙʥʠʯʽ ʚʠʪʨʘʪʠ [1, ʩ. 1]. 

ɺʦʜʥʦʯʘʩ ʝʤʧʽʨʠʯʥʽ ʜʘʥʽ ʦʙʤʝʞʫʶʪʴ ʦʧʪʠʤʽʩʪʠʯʥʽ ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʘʣʫ ʜʝʤʦʢʨʘʪʠʟʘʮʽʾ. ɼʞ. 

ʉʚʦʨʜʩ ʽ ʅ. ɺʽʣʣʤʝʥʪ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʜʝʤʦʢʨʘʪʠʟʘʮʽʷ ʛʘʣʫʟʽ ʟʫʤʦʚʣʝʥʘ ʰʠʨʰʠʤ ʜʦʩʪʫʧʦʤ ʜʦ 

ʘʧʘʨʘʪʥʦʛʦ ʡ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʪʦʜʽ ʷʢ ʚʘʨʪʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʦʩʥʦʚʥʠʤ ʙʘʨ'ʻʨʦʤ 

ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ [7, ʩ. 1560]. ʉʪʨʫʢʪʫʨʥʫ ʥʝʨʽʚʥʽʩʪʴ ʥʘʡʜʝʪʘʣʴʥʽʰʝ ʜʦʢʫʤʝʥʪʫʻ ʜʦʩʣʽʜʞʝʥʥʷ ʄ. 

ɹʫʛʘʭʭʫʩʘ ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ, ʧʨʠʩʚʷʯʝʥʝ ʤʽʢʨʦ- ʪʘ ʤʘʣʠʤ ʙʨʠʪʘʥʩʴʢʠʤ ʩʪʫʜʽʷʤ: ʟʘ ʥʘʷʚʥʦʩʪʽ 

ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʽ VP ʫ 83 % ʦʧʠʪʘʥʠʭ ʣʠʰʝ 17 % ʦʮʽʥʶʚʘʣʠ ʩʚʦʶ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʫ ʧʨʦʻʢʪʫʚʘʥʥʽ ʪʨʠʚʠʤʽʨʥʠʭ ʩʝʨʝʜʦʚʠʱ ʷʢ ʜʦʩʪʘʪʥʶ. ʇʦʥʘʜ ʧʦʣʦʚʠʥʘ ʨʝʩʧʦʥʜʝʥʪʽʚ 

ʥʝ ʤʘʣʠ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ, ʧʦʥʘʜ ʜʚʽ ʪʨʝʪʠʥʠ ʥʝ ʤʘʣʠ ʜʦʩʚʽʜʫ ʨʦʙʦʪʠ ʟ ʽʛʨʦʚʠʤʠ 

ʨʫʰʽʷʤʠ; ʦʩʥʦʚʥʠʤʠ ʙʘʨ'ʻʨʘʤʠ ʚʠʟʥʘʯʝʥʦ ʬʽʥʘʥʩʦʚʽ ʯʠʥʥʠʢʠ ʪʘ ʩʧʨʠʡʥʷʪʫ ʚʽʜʩʫʪʥʽʩʪʴ ʜʽʣʦʚʦʾ 

ʧʦʪʨʝʙʠ. ɸʚʪʦʨʠ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʟʥʘʯʥʠʡ ʦʙʩʷʛ ʧʦʯʘʪʢʦʚʠʭ ʽʥʚʝʩʪʠʮʽʡ ʫ LED-ʝʢʨʘʥʠ, ʩʠʩʪʝʤʠ 

ʨʝʥʜʝʨʠʥʛʫ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘ ʟʘʭʚʘʪʫ ʨʫʭʫ ʤʦʞʝ ʙʫʪʠ ʥʝʜʦʩʪʫʧʥʠʤ ʜʣʷ ʥʝʟʘʣʝʞʥʠʭ ʘʚʪʦʨʽʚ, ʱʦ 

ʟʫʤʦʚʣʶʻ ʨʦʟʨʠʚ ʤʽʞ ʚʝʣʠʢʠʤʠ ʚʠʨʦʙʥʠʮʪʚʘʤʠ, ʩʧʨʦʤʦʞʥʠʤʠ ʚʧʨʦʚʘʜʞʫʚʘʪʠ VP, ʽ ʤʘʣʠʤʠ ʩʪʫʜʽʷʤʠ 

ʪʘ ʧʽʜʚʠʱʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʤʦʥʦʧʦʣʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʚʽʜʥʠʤʠ ʫʯʘʩʥʠʢʘʤʠ ʛʘʣʫʟʽ [4, ʩ. 3, 8ï9]. 

ɽʤʧʽʨʠʯʥʽ ʜʘʥʽ ʎʟʷ ʟʽ ʩʧʽʚʘʚʪʦʨʘʤʠ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʮʠʤ ʚʠʩʥʦʚʢʦʤ: ʩʝʨʝʜ ʫʯʘʩʥʠʢʽʚ ʦʧʠʪʫʚʘʥʥʷ 

ʥʝʟʘʣʝʞʥʽ ʩʪʫʜʽʾ ʩʪʘʥʦʚʠʣʠ 34,5 %, ʦʩʚʽʪʥʽ ʫʩʪʘʥʦʚʠ ï 27,6 %, ʚʝʣʠʢʽ ʩʪʫʜʽʾ ʪʘ ʬʨʠʣʘʥʩʝʨʠ ï ʧʦ 17,2 %, 

ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʜʦʩʪʫʧʫ ʜʦ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʟʫʤʦʚʣʝʥʫ ʰʠʨʰʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ 

ʯʠʥʥʠʢʘʤʠ [5, ʩ. 13]. 
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ɼʦ ʮʴʦʛʦ ʜʦʣʫʯʘʻʪʴʩʷ ʡ ʝʢʦʣʦʛʽʯʥʠʡ ʘʨʛʫʤʝʥʪ, ʱʦ ʡʦʛʦ ʜʝʜʘʣʽ ʯʘʩʪʽʰʝ ʤʦʙʽʣʽʟʫʶʪʴ ʥʘ ʢʦʨʠʩʪʴ 

ʧʝʨʝʥʝʩʝʥʥʷ ʟʡʦʤʢʠ ʥʘ ʤʘʡʜʘʥʯʠʢ. ʇʦʪʝʥʮʽʘʣ VP ʩʢʦʨʦʯʫʚʘʪʠ ʧʦʜʦʨʦʞʽ ʡ ʪʠʤ ʟʤʝʥʰʫʚʘʪʠ 

ʚʫʛʣʝʮʝʚʠʡ ʩʣʽʜ ʻ ʚʘʛʦʤʠʤ, ʘʜʞʝ ʪʨʘʥʩʧʦʨʪ ʤʘʻ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʝʤʽʩʽʶ, ʩʢʣʘʜʘʶʯʠ ʧʦʥʘʜ 

ʧʦʣʦʚʠʥʫ ʩʫʢʫʧʥʠʭ ʚʠʢʠʜʽʚ ʤʘʩʰʪʘʙʥʠʭ ʚʠʨʦʙʥʠʮʪʚ. ʋʪʽʤ ʩʘʤʽ ʜʦʩʣʽʜʥʠʢʠ ʟʘʩʪʝʨʽʛʘʶʪʴ, ʱʦ 

ʪʚʝʨʜʞʝʥʥʷ ʧʨʦ ʩʪʘʣʽʩʪʴ VP ̒ ʧʨʝʜʤʝʪʦʤ ʩʫʧʝʨʝʯʦʢ, ʽ ʮʷ ʦʙʘʯʥʽʩʪʴ ʥʝ ʜʠʚʫʻ ʟ ʦʛʣʷʜʫ ʥʘ ʩʢʣʘʜʥʽʩʪʴ 

ʧʦʚʥʦʛʦ ʧʽʜʨʘʭʫʥʢʫ [7, ʩ. 1562]. ʆʩʚʽʪʥʽʡ ʧʦʩʽʙʥʠʢ VPSN ʜʦʜʘʻ, ʱʦ ʧʝʨʝʥʝʩʝʥʥʷ ʨʦʙʦʪʠ ʥʘʧʝʨʝʜ 

ʟʜʘʪʥʝ ʟʨʦʙʠʪʠ ʧʨʦʮʝʩ ʦʱʘʜʣʠʚʽʰʠʤ, ʟʤʝʥʰʫʶʯʠ ʧʦʪʨʝʙʫ ʚ ʢʦʰʪʦʚʥʠʭ ʧʝʨʝʟʡʦʤʢʘʭ ʽ 

ʧʦʩʪʧʨʦʜʫʢʮʽʡʥʽʡ ʧʨʘʮʽ, ï ʬʦʨʤʫʣʶʚʘʥʥʷ, ʷʢʝ ʚʘʨʪʦ ʯʠʪʘʪʠ ʷʢ ʚʠʨʦʙʥʠʯʠʡ ʽʜʝʘʣ, ʘ ʥʝ ʛʘʨʘʥʪʦʚʘʥʠʡ 

ʨʝʟʫʣʴʪʘʪ [8, ʩ. 11]. 

ɺʠʩʥʦʚʢʠ. ʈʝʢʦʥʩʪʨʫʢʮʽʷ ʟʩʫʚʫ çʚʽʜ ʧʦʩʪʧʨʦʜʘʢʰʥʫ ʜʦ ʟʥʽʤʘʣʴʥʦʛʦ ʤʘʡʜʘʥʯʠʢʘè ʜʘʻ ʟʤʦʛʫ 

ʨʦʟʚ'ʷʟʘʪʠ ʜʦʩʣʽʜʥʠʮʴʢʽ ʟʘʚʜʘʥʥʷ, ʟʘʷʚʣʝʥʽ ʥʘ ʧʦʯʘʪʢʫ, ʽ ʧʦʚ'ʷʟʘʪʠ ʾʭ ʽʟ ʰʠʨʰʦʶ ʜʠʥʘʤʽʢʦʶ ʝʢʨʘʥʥʠʭ 

ʤʠʩʪʝʮʪʚ. ʇʦ-ʧʝʨʰʝ, ʤʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʝʨʝʥʝʩʝʥʥʷ ʚʽʟʫʘʣʴʥʠʭ ʝʬʝʢʪʽʚ ʥʘ ʩʪʘʜʽʶ ʟʡʦʤʢʠ ʻ ʥʝ 

ʢʽʣʴʢʽʩʥʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ, ʘ ʷʢʽʩʥʦʶ ʧʝʨʝʙʫʜʦʚʦʶ ʪʦʧʦʣʦʛʽʾ ʢʦʥʚʝʻʨʘ: ʣʽʥʽʡʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʧʦʩʪʫʧʘʻʪʴʩʷ ʧʘʨʘʣʝʣʴʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ, ʚ ʷʢʽʡ ʤʝʞʽ ʬʘʟ ʨʦʟʤʠʚʘʶʪʴʩʷ, ʘ ʮʝʥʪʨ ʚʘʛʠ ʟʤʽʱʫʻʪʴʩʷ ʚ 

ʧʨʝʧʨʦʜʘʢʰʥ. ʇʦ-ʜʨʫʛʝ, ʤʠ ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʮʷ ʧʝʨʝʙʫʜʦʚʘ ʧʝʨʝʦʟʥʘʯʫʻ ʙʘʟʦʚʫ ʦʜʠʥʠʮʶ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʟʘʤʽʥʶʶʯʠ ʢʘʜʨ ʽʥʪʝʨʘʢʪʠʚʥʠʤ ʧʨʦʩʪʦʨʦʤ-ʨʽʚʥʝʤ ʽ ʪʠʤ ʟʤʽʥʶʶʯʠ ʩʘʤʝ ʤʠʩʣʝʥʥʷ ʘʚʪʦʨʘ. ʇʦ-ʪʨʝʪʻ, 

ʘʥʘʣʽʟ ʨʝʘʣ-ʪʘʡʤ ʢʦʤʧʦʟʠʪʠʥʛʫ ʪʘ ʚʥʫʪʨʽʰʥʴʦʢʘʤʝʨʥʦʛʦ ʬʽʥʘʣʴʥʦʛʦ ʧʽʢʩʝʣʷ ʟʘʩʚʽʜʯʠʚ ʧʦʚʝʨʥʝʥʥʷ 

ʣʦʛʽʢʠ ʟʘʜʥʴʦʾ ʧʨʦʻʢʮʽʾ ʥʘ ʥʦʚʦʤʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʱʘʙʣʽ ʡ ʧʝʨʝʨʦʟʧʦʜʽʣ ʚʣʘʜʠ ʥʘʜ ʦʙʨʘʟʦʤ ʥʘ ʢʦʨʠʩʪʴ 

ʤʘʡʜʘʥʯʠʢʘ. ʇʦ-ʯʝʪʚʝʨʪʝ, ʢʝʡʩ ʤʽʥʽʘʪʶʨ ʚʠʷʚʠʚ ʥʝʟʚʦʜʠʤʫ ʜʽʘʣʝʢʪʠʢʫ ʤʘʪʝʨʽʘʣʴʥʦʩʪʽ ʡ ʢʝʨʦʚʘʥʦʩʪʽ, ʫ 

ʷʢʽʡ çʨʝʘʣʴʥʽʩʪʴè ʬʽʟʠʯʥʦʛʦ ʦʙ'ʻʢʪʘ ʢʫʧʫʻʪʴʩʷ ʮʽʥʦʶ ʛʥʫʯʢʦʩʪʽ, ʘ ʦʧʝʨʘʪʦʨʩʴʢʝ ʨʝʤʝʩʣʦ, ʦʩʤʠʩʣʝʥʝ ʷʢ 

ʦʭʦʨʦʥʘ ʦʙʨʘʟʫ, ʥʘʙʫʚʘʻ ʥʦʚʦʾ, ʛʽʙʨʠʜʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ. 

ʋʟʘʛʘʣʴʥʝʥʥʷ ʨʦʟʛʣʷʥʫʪʠʭ ʜʞʝʨʝʣ ʜʦʟʚʦʣʷʻ ʩʬʦʨʤʫʣʶʚʘʪʠ ʚʠʩʥʦʚʦʢ ʱʦʜʦ ʪʝʟʠ ʧʨʦ 

ʜʝʤʦʢʨʘʪʠʟʘʮʽʶ. ʊʝʭʥʦʣʦʛʽʯʥʘ ʜʦʩʪʫʧʥʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ʨʦʟʰʠʨʶʻ ʢʦʣʦ ʝʩʪʝʪʠʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, 

ʜʦʩʪʫʧʥʠʭ ʥʝʟʘʣʝʞʥʠʤ ʘʚʪʦʨʘʤ, ʦʜʥʘʢ ʬʘʢʪʠʯʥʠʡ ʜʦʩʪʫʧ ʜʦ ʥʠʭ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʽ 

ʩʪʨʫʢʪʫʨʥʦ ʟʫʤʦʚʣʝʥʠʤ. ʁʦʛʦ ʤʝʞʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʨʴʦʤʘ ʯʠʥʥʠʢʘʤʠ: ʚʘʨʪʽʩʪʶ ʦʙʣʘʜʥʘʥʥʷ, ʜʝʬʽʮʠʪʦʤ 

ʚʽʜʧʦʚʽʜʥʠʭ ʥʘʚʠʯʦʢ ʪʘ ʨʠʟʠʢʦʤ ʤʦʥʦʧʦʣʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʚʽʜʥʠʤʠ ʫʯʘʩʥʠʢʘʤʠ ʛʘʣʫʟʽ. ɺʽʜʪʘʢ 

ʧʝʨʝʥʝʩʝʥʥʷ ʚʽʟʫʘʣʴʥʠʭ ʝʬʝʢʪʽʚ ʥʘ ʟʥʽʤʘʣʴʥʠʡ ʤʘʡʜʘʥʯʠʢ ʜʦʮʽʣʴʥʦ ʢʚʘʣʽʬʽʢʫʚʘʪʠ ʷʢ ʘʤʙʽʚʘʣʝʥʪʥʠʡ 

ʧʨʦʮʝʩ, ʷʢʠʡ ʦʜʥʦʯʘʩʥʦ ʨʦʟʰʠʨʶʻ ʪʚʦʨʯʫ ʙʝʟʧʦʩʝʨʝʜʥʽʩʪʴ ʽ ʚʽʜʪʚʦʨʶʻ ʥʘʷʚʥʽ ʛʘʣʫʟʝʚʽ ʥʝʨʽʚʥʦʩʪʽ. 

ɿʘʟʥʘʯʝʥʘ ʘʤʙʽʚʘʣʝʥʪʥʽʩʪʴ ʟʫʤʦʚʣʶʻ ʜʦʮʽʣʴʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʤʠʩʪʝʮʪʚʦʟʥʘʚʯʦʛʦ ʚʠʚʯʝʥʥʷ ʮʴʦʛʦ 

ʷʚʠɦʘ. 
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ʂʦʨʩʘʢ ʂʦʩʪʷʥʪʠʥ ɺʽʪʘʣʽʡʦʚʠʯ 

ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʩʴʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʬʨʽʣʘʥʩʝʨ 

ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ʇʈʆ ɺʀʍɯɼ ʃʖɼʉʊɺɸ ɿ ʈʆɿʇɸʏʋ ʊɸ ɺʅɽʉʆʂ ʅʆʆʅɸʋʂ ʋ ʌʆʈʄʋɺɸʅʅʗ ɭɼʅʆʉʊɯ 

ʋʂʈɸɰʅʎɯɺ ʊɸ ʇʆʃʗʂɯɺ 

 

ɸʥʦʪʘʮʽʷ. ɸʚʪʦʨ ʧʨʦʧʦʥʫʻ ʨʝʘʣʴʥʠʡ ʰʣʷʭ ʜʦ ʧʦʨʷʪʫʥʢʫ Homo ʚʽʜ ʢʦʤʧʣʝʢʩʫ ʟʘʛʨʦʟ ʯʝʨʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʢʨʠʪʠʭ ʥʠʤ ʤʫʜʨʠʭ ʥʦʦʥʘʫʢ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʽʜʝʘʣʴʥʠʭ ʥʦʦʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʥʘʜʘʶʪʴ ʚʩʝ 

ʧʦʪʨʽʙʥʝ ʽ ʚʠʣʽʢʦʚʫʶʪʴ ʙʽʦʩʬʝʨʫ ʚʽʜ ʧʦʰʢʦʜʞʝʥʴ. ɺ ʛʫʤʘʥʽʪʘʨʥʽʡ ʩʬʝʨʽ ʣʽʢʚʽʜʘʮʽʷ ʨʦʟʙʨʘʪʫ 

ʨʦʟʧʦʯʘʣʘʩʷ ʯʝʨʝʟ ʧʦʻʜʥʘʥʥʷ ʫʩʧʽʭʽʚ ʢʣʘʩʠʯʥʠʭ ʽ ʥʦʦʥʘʫʢ, ɼʦʢʘʟʦʤ ʮʴʦʛʦ ʻ ʥʦʦʽʩʪʦʨʽʷ ʪʘ 

ʥʦʦʘʨʭʝʦʣʦʛʽʷ, ʱʦ ʩʪʘʣʠ ʢʦʤʧʣʝʢʩʥʠʤʠ ʪʦʯʥʠʤʠ ʟʥʘʥʥʷʤʠ ʯʝʨʝʟ ʧʦʻʜʥʘʥʥʷ ʽʟʦʪʦʧʥʠʭ ʪʘ ʽʥʰʠʭ 

ʜʘʪʫʚʘʥʴ ʘʨʪʝʬʘʢʪʽʚ ʟ ʩʝʢʚʝʥʫʚʘʥʥʷʤ ɼʅʂ ʪʘ ʽʥʰʠʭ ʙʽʦʩʧʦʣʫʢ. ʎʽ ʥʦʦʥʘʫʢʠ ʚʠʷʚʠʣʠ ʛʝʥʝʪʠʯʥʫ 

ʩʧʽʣʴʥʽʩʪʴ ʫʢʨʘʾʥʮʽʚ ʪʘ ʧʦʣʷʢʽʚ ʪʘ ʾʭ ʚʥʝʩʦʢ ʫ ʧʦʨʷʪʫʥʦʢ ʣʶʜʩʪʚʘ ʫ ʢʨʠʟʦʚʽ ʤʦʤʝʥʪʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʨʠʟʘ ʣʶʜʩʪʚʘ, ʪʨʠ ʤʝʛʘʥʦʦʨʝʚʦʣʶʮʽʾ, ʨʷʪʽʚʥʽ ʥʦʦʪʝʭʥʦʣʦʛʽʾ, ʥʦʦʥʘʫʢʠ, 

ʛʫʤʘʥʽʪʘʨʥʘ ʨʝʚʦʣʶʮʽʷ, ʥʦʦʽʩʪʦʨʽʷ ʽ ʥʦʦʘʨʭʝʦʣʦʛʽʷ, ʥʦʦʜʦʢʘʟʠ ʻʜʥʦʩʪʽ ʧʦʣʷʢʽʚ ʪʘ ʫʢʨʘʾʥʮʽʚ. 

 

Kostiantyn KORSAK. On Humanity's Releasing from Despair and the Contribution of 

Nonosciences to the Formation of the Unity of Ukrainians and Poles 

Abstract. The author offers a real way to save Homo from a complex of threats through the use of the 

noosciences (wisesciences) and ecologically ideal nootechnologies (wisetechnology) discovered by him, 

which provide everything necessary and heal the biosphere from damages. In the humanitarian sphere, the 

elimination of discord began through a combination of the successes of classical and noosciences. Proof of 

this is noohistory and nooarchaeology, which have become complex sciences through a combination of 

isotopic and other dating of artifacts with sequencing of DNA and other biocompounds. These noosciences 

discovered the genetic commonality between Ukrainians and Poles and their contribution to saving humanity 

in times of crisis. 

Keywords: crisis of humanity, three meganoorevolutions, saving nootechnologies (wisetechnologies), 

noosciences (wisesciences), humanitarian revolution, noohistory, nooarchaeology, the unity of Poles and 

Ukrainians. 

 

1. ɺʉʊʋʇʅɽ ɸɺʊʆʈʉʔʂɽ ɿɸʋɺɸɾɽʅʅʗ.  
ɸʚʪʦʨ ʤʘʻ ʙʝʟʣʽʯ ʧʨʠʯʠʥ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʯʠʪʘʯʽʚ ʟ ʮʠʤ ʜʫʞʝ ʥʝʪʨʘʜʠʮʽʡʥʠʤ ʽ ʧʝʨʝʚʘʞʥʦ 

ʥʦʦʥʘʫʢʦʚʠʤ ʪʝʢʩʪʦʤ. ʋ ʡʦʛʦ ʧʽʨʘʤʽʜʽ ʧʨʽʦʨʠʪʝʪʽʚ ʚʝʨʰʠʥʫ ʩʢʣʘʜʘʻ ʧʨʦʧʦʟʠʮʽʷ ʰʣʷʭʫ ʧʦʨʷʪʫʥʢʫ 

ʚʩʴʦʛʦ ʣʶʜʩʪʚʘ ʪʘ ʢʦʥʩʪʠʪʫʮʽʡʥʠʡ ʦʙʦʚô̫ ʟʦʢ ʚʠʢʦʥʘʥʥʷ ʟʘʭʠʩʪʫ ɺʽʪʯʠʟʥʠ, ʘ ʙʽʣʷ ʦʩʥʦʚʠ ʧʝʨʝʙʫʚʘʻ 

ʦʩʦʙʠʩʪʝ ʡ ʛʦʩʪʨʝ ʧʨʘʛʥʝʥʥʷ ʣʽʢʚʽʜʫʚʘʪʠ ʥʦʚʽʪʥʶ ʥʝʙʝʟʧʝʢʫ ʚʽʜ ʨʦʟʙʨʘʪʫ ʧʦʣʴʩʴʢʠʭ ʪʘ ʫʢʨʘʾʥʩʴʢʠʭ 

ʧʦʣʽʪʠʢʽʚ. ʁʦʛʦ ʛʦʩʪʨʦʪʘ ʟʫʤʦʚʣʝʥʘ ʪʠʤ, ʱʦ ʘʚʪʦʨ ʟ ʙʘʪʴʢʘʤʠ ʥʝ ʙʫʚ ʟʥʠʱʝʥʠʤ ʫ ʚʦʣʠʥʩʴʢʦʤʫ ʩʽʣʴʮʽ 

ʨʘʟʦʤ ʟ ʩʫʩʽʜʘʤʠ-ʦʩʘʜʥʠʢʘʤʠ. ʄʘʤʘ ʧʨʠʪʠʩʢʘʣʘ ʤʝʥʝ ʜʦ ʛʨʫʜʝʡ ʽ ʟʘʩʧʦʢʦʶʚʘʣʘ ʥʝ ʧʦʣʴʩʴʢʦʶ, ʘ 

ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ. 

ʉʴʦʛʦʜʥʽ ʘʚʪʦʨ ʚʚʘʞʘʻ ʩʝʙʝ çʤʦʚʣʷʤ 5-ʛʦè ʚʽʢʫ, ʘʜʞʝ ʧʦʥʘʜ 2/3 ʩʪʦʣʽʪʪʷ ʯʝʨʝʟ ʢʽʣʴʢʘʤʦʚʥʠʡ 

ʤʦʥʽʪʦʨʠʥʛ ʫʩʽʭ ʜʦʩʪʫʧʥʠʭ ʥʘʫʢʦʚʠʭ ʪʘ ʽʥʰʠʭ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ ʙʝʟʧʝʨʝʨʚʥʦ ʰʫʢʘʚ ʚʽʜʧʦʚʽʜʽ ʥʘ 4-ʪʝ 

ʩʘʢʨʘʤʝʥʪʘʣʴʥʝ ʟʘʧʠʪʘʥʥʷ ï ʏʦʤʫ? ʎʝ ʤʘʣʦ ʥʘʩʣʽʜʢʦʤ ʥʝ ʪʽʣʴʢʠ ʧʦʥʘʜ ʪʠʩʷʯʫ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ 

ʨʽʟʥʦʛʦ ʦʙʩʷʛʫ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ, ʘʣʝ ʡ ʙʘʛʘʪʦ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʚʢʘʟʘʥʝ ʟʘʧʠʪʘʥʥʷ ʨʘʟʦʤ ʟ ʜʚʦʤʘ ʜʶʞʠʥʘʤʠ 

ʚʽʜʢʨʠʪʪʽʚ ʛʣʦʙʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ. ʇʝʨʰʽ ʜʚʘ ʧʨʠʧʘʣʠ ʥʘ 1964 ʨ., ʘʣʝ ʛʦʣʦʚʥʽ ʻ ʟʥʘʯʥʦ ʥʦʚʽʰʠʤʠ, ʙʦ 

ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʢʽʣʴʢʽʩʥʠʡ ʪʘ ʷʢʽʩʥʠʡ ʧʨʦʛʨʝʩ ʩʚʽʪʦʚʠʭ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ. ɰʭ ʚʠʢʣʘʜ ʩʢʣʘʜʘʪʠʤʝ ʪʝʢʩʪ 

ʩʪʘʪʪʽ. 

2. ʇʈʆ ʅʆʆʐʃʗʍ ɺʀʍʆɼʋ ʃʖɼʉʊɺɸ ɿɯ ʉʊɸʅʋ ʈʆɿʇɸʏʋ  
ʉʴʦʛʦʜʥʽ ʙʝʟʧʝʨʝʯʥʠʤ ʚʦʣʦʜʘʨʝʤ ɿʝʤʣʽ ʻ ʧʦʧʫʣʷʮʽʷ Homo, ʷʢʘ ʚʠʛʨʘʣʘ ʢʦʥʢʫʨʝʥʮʽʶ ʚ ʛʨʫʧʽ 

ʽʥʰʠʭ Sapiens ̔  ʙʘʟ ʚʘʛʦʤʠʭ ʧʽʜʩʪʘʚ ʧʨʦʛʦʣʦʩʠʣʘ ʩʝʙʝ çʧʦʜʚʽʡʥʦ ʨʦʟʫʤʥʦʶ (ʥʘʜʘʣʽ ï HSS)è, ʭʦʯ 

ʫʩʽʤʘ ʩʚʦʾʤʠ ʛʣʦʙʘʣʴʥʠʤʠ ʜʽʷʤʠ ʜʦʚʦʜʠʪʴ ʧʦʤʠʣʢʦʚʽʩʪʴ ʮʽʻʾ ʚʠʩʦʢʦʾ ʩʘʤʦʦʮʽʥʢʠ.   

ɿʘʟʚʠʯʘʡ ʩʫʯʘʩʥʠʡ ʩʪʘʥ HSS ʥʘʟʠʚʘʶʪʴ çʢʨʠʟʦʚʠʤè, ʭʦʯ ʥʘʩʧʨʘʚʜʽ ʡʜʝʪʴʩʷ ʧʨʦ ʧʦʻʜʥʘʥʥʷ 

ʨʦʟʛʫʙʣʝʥʦʩʪʽ ̔  ʧʦʚʥʦʛʦ ʨʦʟʧʘʯʫ. ʄʠ ʧʦʤʽʪʠʣʠ ʮʝ ʯʝʨʝʟ ʢʨʠʪʠʯʥʠʡ ʘʥʘʣʽʟ ʧʨʦʚʝʜʝʥʠʭ ʧʽʩʣʷ 2021 

ʨʦʢʫ ʚʩʽʭ ʛʦʣʦʚʥʠʭ ʥʘʜʥʘʮʽʦʥʘʣʴʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʽ ʧʦʣʽʪʠʯʥʠʭ ʬʦʨʫʤʽʚ (ʫ ɼʘʚʦʩʽ, ʚ ʆʆʅ, G7, G20 ʪʘ 

ʽʥ.), ʢʦʥʬʝʨʝʥʮʽʡ, ʥʘʨʘʜ, ʟʽʙʨʘʥʴ ʟʘ ʘʢʪʠʚʥʦʶ ʫʯʘʩʪʶ ʣʽʜʝʨʽʚ ʜʝʨʞʘʚ, VIP-ʽʚ, ʜʝʩʷʪʢʽʚ ʪʠʩʷʯ 

ʧʦʣʽʪʦʣʦʛʽʚ, ʝʢʩʧʝʨʪʽʚ, ʧʨʦʚʽʜʥʠʭ ʥʘʫʢʦʚʮʽʚ, ʧʨʝʜʩʪʘʚʥʠʢʽʚ ɿʄɯ, ʬʘʭʽʚʮʽʚ ʟʽ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʽ 
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ʧʣʘʥʫʚʘʥʥʷ. ʑʦʨʘʟʫ ʩʪʘʚʠʣʠ ʪʨʠ ʟʘʚʜʘʥʥʷ: 1) ʦʮʽʥʢʘ ʩʴʦʛʦʜʝʥʥʷ; 2) ʩʪʚʦʨʝʥʥʷ ʨʝʡʪʠʥʛʫ ʟʘʛʨʦʟ; 3) 

ʧʨʦʧʦʟʠʮʽʷ ʟʘʩʦʙʽʚ ʽ ʰʣʷʭʽʚ ʧʦʨʷʪʫʥʢʫ ʚʩʽʭ HSS ̔ ʜʦʩʷʛʥʝʥʥʷ çʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫè.  

ɺʠʷʚʠʣʦʩʷ, ʱʦ ʯʚʝʨʪʴ ʤʽʣʴʡʦʥʘ çʤʫʜʨʘʛʝʣʽʚ ʩʚʽʪʫè ʚʠʢʦʥʫʚʘʣʠ ʧʝʨʰʝ ʟʘʚʜʘʥʥʷ ʜʦʩʪʘʪʥʴʦ 

ʫʩʧʽʰʥʦ ʽ ʥʘʚʽʪʴ ʩʪʘʨʘʥʥʦ, ʘ ʦʪ ʜʨʫʛʝ ð ʜʫʞʝ ʨʽʜʢʦ, ʙʦ ʟʘʟʚʠʯʘʡ ʘʢʮʝʥʪʫʚʘʣʠ ʤʽʬʽʯʥʫ ʟʘʛʨʦʟʫ ˉ1 ʟ 

ʥʘʟʚʦʶ çʛʣʦʙʘʣʴʥʝ ʧʦʪʝʧʣʽʥʥʷè. ʅʘʩʧʨʘʚʜʽ ʡʦʛʦ ʩʫʯʘʩʥʽ ʥʘʩʣʽʜʢʠ ʚʠʨʘʟʥʦ ʧʦʟʠʪʠʚʥʽ ʯʝʨʝʟ ʨʽʩʪ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʙʽʦʩʬʝʨʠ ʘʞ ʥʘ ʪʨʝʪʠʥʫ ʪʘ ʟʤʝʥʰʝʥʥʷ ʦʧʫʩʪʝʣʶʚʘʥʥʷ. ɺʢʘʞʝʤʦ, ʱʦ ʪʽʣʴʢʠ  ʫ ɼʘʚʦʩʽ-

2025 ʩʢʣʘʣʠ ʨʝʡʪʠʥʛʠ ʟʘʛʨʦʟ çʥʘ ʟʘʚʪʨʘè ̔ çʯʝʨʝʟ 10 ʨʦʢʽʚè. 

ɿʘʚʜʘʥʥʷ ˉ3 ï ʚʢʘʟʽʚʢʘ ʰʣʷʭʫ ʧʦʨʷʪʫʥʢʫ ï ʥʝ ʟʤʦʛʣʠ ʚʠʢʦʥʘʪʠ ʞʦʜʥʦʛʦ ʨʘʟʫ ʡ ʟʘʟʚʠʯʘʡ 

ʧʨʦʧʦʥʫʚʘʣʠ ʧʨʠʧʠʥʠʪʠ ʚʠʨʫʙʫʚʘʥʥʷ ʣʽʩʽʚ, ʟʙʽʣʴʰʠʪʠ ʨʦʟʤʽʨʠ ʥʘʮʽʦʥʘʣʴʥʠʭ ʧʘʨʢʽʚ ʤʘʣʦ ʥʝ ʜʦ 

ʧʦʣʦʚʠʥʠ ʩʫʭʦʜʦʣʫ ʽ ʟʘʤʽʥʠʪʠ ʪʨʘʜʠʮʽʡʥʝ ʧʘʣʴʥʝ ʥʘ ʦʪʨʠʤʘʥʝ ʟ ʨʦʩʣʠʥ çʟʝʣʝʥʝè. 

ɸʚʪʦʨ ʤʦʞʝ ʩʪʚʦʨʠʪʠ ʮʽʣʫ ʢʥʠʛʫ ʧʨʦ çʧʨʦʛʥʦʟʠ ʍʍ ʩʪ.è ʟ ʧʦʷʩʥʝʥʥʷʤʠ ʚʽʜʩʫʪʥʦʩʪʽ ʨʝʘʣʴʥʠʭ 

ʧʨʦʧʦʟʠʮʽʡ ʧʦʨʷʪʫʥʢʫ HSS ʚʽʜ ʧʦʚʥʦʾ ʟʘʛʠʙʝʣʽ. ɺʢʘʞʝʤʦ ʪʽʣʴʢʠ ʥʘʡʛʦʣʦʚʥʽʰʝ ï ʩʚʽʪʦʚʘ ʥʘʫʢʘ ʚ 1960-ʭ 

ʨʦʢʘʭ ʚʠʨʽʰʠʣʘ ʟʘʙʦʨʦʥʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʠʜʘʥʥʷʭ Sciences&Arts ʪʝʨʤʽʥʽʚ ʽ ʧʦʥʷʪʴ ʟ ʧʨʝʬʽʢʩʦʤ 

çʥʦʦ-è, ʪʦʤʫ ʧʽʩʣʷ ʧʦʷʚʠ ʚ 2000 ʨ. ʧʝʨʰʠʭ ʝʢʦʣʦʛʽʯʥʦ ʽʜʝʘʣʴʥʠʭ ʥʦʦʪʝʭʥʦʣʦʛʽʡ ʚʽʜʤʦʚʣʷʻʪʴʩʷ ʚʚʘʞʘʪʠ 

ʾʭ ʨʝʘʣʴʥʽʩʪʶ ʡ ʛʦʣʦʚʥʠʤ ʟʘʩʦʙʦʤ ʧʦʨʷʪʫʥʢʫ HSS. ʉʘʤʝ ʮʝ ʙʣʦʢʫʚʘʥʥʷ ʟʫʤʦʚʠʣʦ ʥʘʰ ʧʨʦʚʘʣ ʟ 

ʧʦʰʠʨʝʥʥʷʤ ʥʦʦʚʽʜʢʨʠʪʪʽʚ ʜʦ 2024 ʨʦʢʫ. 

ɻʦʣʦʚʥʝ ʥʦʦʚʽʜʢʨʠʪʪʷ ʘʚʪʦʨʘ ʧʨʠʧʘʣʦ ʥʘ 2000 ʨʽʢ, ʢʦʣʠ ʫ ʧʦʪʦʮʽ ʥʦʚʠʭ ʥʘʥʦʪʝʭʥʦʣʦʛʽʡ ʙʫʣʦ 

ʧʦʤʽʯʝʥʦ ʥʘʥʦʬʦʪʦʢʘʪʘʣʽʟʘʮʽʶ ʽ ʦʪʨʠʤʘʥʥʷ ʙʽʦʧʣʘʩʪʠʢʽʚ ʚʽʜ ʮʽʘʥʦʙʘʢʪʝʨʽʡ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʠʭ 

ʥʘʜʘʚʘʣʦ ʧʦʪʨʽʙʥʝ ʜʣʷ HSS ̔  ʦʜʥʦʯʘʩʥʦ çʚʠʣʽʢʦʚʫʚʘʣʦè ʙʽʦʩʬʝʨʫ ʚʽʜ ʽʥʜʫʩʪʨʽʘʣʴʥʠʭ ʧʦʰʢʦʜʞʝʥʴ. ʋ 

ʮʝʡ ʤʦʤʝʥʪ ʘʚʪʦʨ ʙʫʚ çʟʘʛʣʠʙʣʝʥʠʡè ʚ ʝʢʦʣʦʛʽʶ, ʪʦʤʫ (ʯʠ ʥʝ ʧʝʨʰʠʤ ʥʘ ʧʣʘʥʝʪʽ) ʫʩʚʽʜʦʤʠʚ 

ʝʢʦʣʦʛʽʯʥʫ ʽʜʝʘʣʴʥʽʩʪʴ ʧʦʜʽʙʥʠʭ çʥʦʦʪʝʭʥʦʣʦʛʽʡè (ʪʝʨʤʽʥ ʧʦʭʦʜʠʪʴ ʚʽʜ ʩʣʦʚʘ çʥʦʦʩʬʝʨʘè ̔ ʚʢʘʟʫʻ ʥʘ 

ʾʭ ʥʘʜʭʦʜʞʝʥʥʷ çʟʽ ʩʚʽʪʣʦʛʦ ʤʘʡʙʫʪʥʴʦʛʦè). 

ʄʠ ʦʜʨʘʟʫ ʞ ʨʦʟʧʦʯʘʣʠ ʧʠʩʘʪʠ ʩʪʘʪʪʽ ʡ ʽʥʰʽ ʪʚʦʨʠ ʧʨʦ ʮʝ ʧʝʨʩʧʝʢʪʠʚʥʝ ʷʚʠʱʝ, ʘʣʝ ʨʝʘʢʮʽʷ ʥʘ 

ʥʦʦʧʨʦʧʦʟʠʮʽʾ ʙʫʣʘ ʧʨʘʢʪʠʯʥʦ ʥʫʣʴʦʚʦʶ, ʭʦʯ ʤʠ, ʜʦʣʘʶʯʠ ʧʝʨʝʰʢʦʜʠ, ʯʘʩʪʦ ʧʫʙʣʽʢʫʚʘʣʠ ʤʘʪʝʨʽʘʣʠ 

ʧʨʦ ʨʽʩʪ ʢʽʣʴʢʦʩʪʽ ʥʦʦʪʝʭʥʦʣʦʛʽʡ ʽ ʥʘʚʽʪʴ ʩʪʚʦʨʠʣʠ Nooglossary ï ʥʝʚʝʣʠʢʫ ʝʥʮʠʢʣʦʧʝʜʽʶ ʟ 225 

ʥʦʦʪʝʨʤʽʥʘʤʠ (ʨʘʜʠʤʦ ʧʦʰʫʢ ʧʦ ʮʴʦʤʫ ʩʣʦʚʫ). ʊʘ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ ʟʨʦʩʪʘʣʠ ʧʝʨʝʰʢʦʜʠ ʜʣʷ ʧʫʙʣʽʢʘʮʽʾ 

ʥʦʦʤʘʪʝʨʽʘʣʽʚ, ʘʞ ʜʦ ʦʮʽʥʢʠ ʾʭ çʘʥʪʠʥʘʫʢʦʚʠʤʠè. ʇʝʨʝʢʦʥʣʠʚʠʤ ʽ ʥʝʜʘʚʥʽʤ ʧʨʠʢʣʘʜʦʤ ʮʴʦʛʦ ʩʪʘʚ 

ʨʝʟʫʣʴʪʘʪ ʥʘʰʦʾ ʧʨʦʧʦʟʠʮʽʾ ʄʽʥʽʩʪʝʨʩʪʚʫ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ ʚʠʢʦʨʠʩʪʘʪʠ ʥʘ ʙʣʘʛʦ ɺʽʪʯʠʟʥʠ ʘʞ 

ʧʦʥʘʜ 35 ʚʽʜʦʤʠʭ ʥʘʤ ʥʦʦʪʝʭʥʦʣʦʛʽʡ ʽ ʥʦʦʥʘʫʢ. ʇʨʘʮʽʚʥʠʢʠ ʄʆʅ ʜʦʨʫʯʠʣʠ ʝʢʩʧʝʨʪʠʟʫ ʫʥʽʚʝʨʩʠʪʝʪʘʤ 

ʂʠʻʚʘ, ʃʴʚʦʚʘ ʽ ʍʘʨʢʦʚʘ, ʦʪʨʠʤʘʣʠ ʨʽʟʢʽ ʥʝʛʘʪʠʚʥʽ ʚʽʜʛʫʢʠ ʽ ʩʢʦʤʧʦʥʫʚʘʣʠ ʟʘʢʣʶʯʥʫ ʚʽʜʤʦʚʫ ʯʝʨʝʟ 

ʚʽʜʥʝʩʝʥʥʷ ʚʩʽʭ ʥʘʷʚʥʠʭ ʥʦʦʥʘʫʢ ʽ ʥʦʦʪʝʭʥʦʣʦʛʽʡ ʜʦ ʬʘʥʪʘʟʽʡ ʽ ʘʥʪʠʥʘʫʢʦʚʠʭ ʛʽʧʦʪʝʟ [1].  

ʋʩʽ ʥʘʰʽ ʥʘʤʘʛʘʥʥʷ ʥʘʜʘʪʠ ʥʦʦʽʥʬʦʨʤʘʮʽʶ ʫʥʽʚʝʨʩʠʪʝʪʘʤ ʽ ʧʨʦʚʽʜʥʠʤ ʥʘʫʢʦʚʠʤ ʫʩʪʘʥʦʚʘʤ 

ɺʽʪʯʠʟʥʠ ʙʫʣʠ ʥʝʫʩʧʽʰʥʠʤʠ, ʟʘ ʦʜʥʠʤ-ʻʜʠʥʠʤ ʚʠʥʷʪʢʦʤ. ʎʠʤ ʧʨʠʻʤʥʠʤ ʜʣʷ ʥʘʩ ʚʠʥʷʪʢʦʤ ʚʠʷʚʠʣʘʩʷ 

ʅʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ ʋʢʨʘʾʥʠ, ʷʢʘ ʧʽʩʣʷ ˇʨʫʥʪʦʚʥʦʛʦ ʘʥʘʣʽʟʫ ʥʘʰʠʭ ʥʦʦʧʨʦʧʦʟʠʮʽʡ ʧʦʛʦʜʠʣʘʩʷ ʟ 

ʬʘʢʪʘʤʠ ʪʘ ʦʧʫʙʣʽʢʫʚʘʣʘ ʜʫʞʝ ʚʘʞʣʠʚʫ ʩʪʘʪʪʶ [2]. ʎʠʤ ʅɸʅʋ ʚʠʟʥʘʣʘ ʚʠʩʦʢʫ ʥʦʦʽʥʬʦʨʤʘʮʽʡʥʫ ʨʦʣʴ 

ʨʠʩ. 1 ʪʘ ʨʝʢʦʤʝʥʜʫʚʘʣʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʽ ʚʞʝ ʥʘʷʚʥʽ ʥʘ ʧʣʘʥʝʪʽ ʥʦʦʪʝʭʥʦʣʦʛʽʾ, ʽʩʥʫʚʘʥʥʷ ʷʢʠʭ 

ʟʘʧʝʨʝʯʠʣʘ ʄʆʅ ʋʢʨʘʾʥʠ ʚ [1].  

ʉʧʝʨʰʫ ʨʠʩ. 1 ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʥʘʤʠ ʙʘʛʘʪʦ ʨʦʢʽʚ ʪʦʤʫ ʜʣʷ ʽʣʶʩʪʨʘʮʽʾ ʬʫʪʫʨʦʣʦʛʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʫ 

ʣʝʢʮʽʷʭ ʟ ʝʢʦʣʦʛʽʾ ʽ ʚʽʜʪʚʦʨʝʥʥʷ ʽʜʝʡ ʚʠʜʘʪʥʦʛʦ ʘʤʝʨʠʢʘʥʩʴʢʦʛʦ ʩʦʮʽʦʣʦʛʘ ʽ ʧʨʦʛʥʦʟʠʩʪʘ ɽ. ʊʦʬʬʣʝʨʘ 

(1928-2016) ʱʦʜʦ ʧʦʷʩʥʝʥʥʷ ʝʚʦʣʶʮʽʾ Homo ʯʝʨʝʟ ʚʝʨʚʝʯʢʫ ʪʨʴʦʭ ʮʠʚʽʣʽʟʘʮʽʡʥʠʭ çʭʚʠʣʴ-ʩʭʦʜʠʥʦʢè ï 

ʘʛʨʘʨʥʦʾ, ʽʥʜʫʩʪʨʽʘʣʴʥʦʾ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ (ʢʦʤʧôʁ ʪʝʨʥʦʾ) [3].  
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ʈʠʩ. 1. ʋʜʦʩʢʦʥʘʣʝʥʘ çʪʦʬʬʣʝʨʽʚʩʴʢʘè ʭʚʠʣʴʦʚʘ ʤʦʜʝʣʴ ʝʚʦʣʶʮʽʾ ʣʶʜʩʪʚʘ 

 

ɸʚʪʦʨ ʧʦʩʪʽʡʥʦ ʧʦʣʽʧʰʫʚʘʚ ʨʠʩ. 1 ʥʘʚʝʜʝʥʥʷʤ ʩʚʽʪʦʚʠʭ ʽ ʚʣʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʷʛʥʝʥʴ, 

ʩʚʦʻʯʘʩʥʦ ʚʢʘʟʘʚ ʥʘ ʥʘʜʭʦʜʞʝʥʥʷ çʥʝʩʢʽʥʯʝʥʥʦ ʚʠʩʦʢʦʾ 4-ʾ ʥʦʦʭʚʠʣʽè ʜʣʷ ʪʦʯʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ 

ʤʘʡʙʫʪʥʴʦʛʦ (ʮʝʡ ʚʘʨʽʘʥʪ ʙʫʚ ʚʠʟʥʘʥʠʡ ʩʪʫʜʝʥʪʘʤʠ çʤʘʢʩʠʤʘʣʴʥʦ ʧʨʘʚʜʠʚʠʤè). ʅʘʚʝʜʝʥʠʡ ʚʠʱʝ ʨʠʩ. 

1 ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʨʘʟʦʤ ʟ ʖ. ʂʦʨʩʘʢʦʤ ʥʘʧʨʠʢʽʥʮʽ 2022 ʨ. ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʩʠʭʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ 

ʩʧʽʚʛʨʦʤʘʜʷʥ ʫ ʚʘʞʢʠʭ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʽ ʙʝʟʧʝʨʝʨʚʥʠʭ ʨʘʰʠʩʪʩʴʢʠʭ ʦʙʩʪʨʽʣʽʚ. ʄʠ 

ʧʨʦʧʦʥʫʚʘʣʠ ʥʘʰʠʤ ɿʄɯ ʡʦʛʦ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʘʣʝ ʥʝ ʚʠʢʣʠʢʘʣʠ ʟʥʘʯʥʦʾ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʡ ʥʽʭʪʦ 

ʥʝ ʚʠʟʥʘʚ ʡʦʛʦ ʥʦʦʽʜʝʾ ʥʘʩʪʽʣʴʢʠ ʚʘʞʣʠʚʠʤʠ ʽ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ, ʷʢ ʅɸʅ ʋʢʨʘʾʥʠ ʚ ʟʛʘʜʘʥʽʡ ʧʫʙʣʽʢʘʮʽʾ 

[2]. 

ɼʣʷ ʜʦʚʝʜʝʥʥʷ ʨʷʪʽʚʥʠʭ ʜʣʷ HSS ʩʧʨʦʤʦʞʥʦʩʪʝʡ ʥʦʦʪʝʭʥʦʣʦʛʽʡ ʜʘʤʦ ʚʽʜʧʦʚʽʜʴ ʥʘ ʟʘʧʠʪʘʥʥʷ 

ʩʪʫʜʝʥʪʽʚ: ʷʢʘ ʟ ʚʞʝ ʥʘʷʚʥʠʭ ʥʘ ʧʣʘʥʝʪʽ ʥʦʦʪʝʭʥʦʣʦʛʽʡ ʻ ʙʝʟʧʝʨʝʯʥʦ ʥʘʡʚʧʣʠʚʦʚʽʰʦʶ ï ʧʝʨʰʘ, ʯʠ 

ʷʢʘʩʴ ʽʥʰʘ ?  

ɺʽʜʧʦʚʽʩʪʠ ʜʦʩʠʪʴ ʣʝʛʢʦ ï ʮʝ ʙʘʢʪʝʨʽʘʣʴʥʘ ʥʦʦʪʝʭʥʦʣʦʛʽʷ ʦʪʨʠʤʘʥʥʷ ʾʩʪʽʚʥʦʛʦ ʧʨʦʜʫʢʪʫ 

çʧʨʦʪʝʾʥ Fyè. ʁʜʝʪʴʩʷ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʦʨ ʛʝʡʟʝʨʥʦʛʦ ʤʽʢʨʦʛʨʠʙʢʘ Fusarium yellowstonensis ʜʣʷ 

ʰʚʠʜʢʦʛʦ (3-4 ʜʦʙʠ) ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ ʧʦʙʫʪʦʚʠʭ ʫʤʦʚʘʭ ʜʦʚʽʣʴʥʠʭ çʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚè ʚ ʽʜʝʘʣʴʥʠʡ 

ʙʽʣʢʦʚʠʡ ʤʽʢʨʦʬʘʨʰ, ʛʦʪʦʚʠʡ ʜʣʷ ʥʝʛʘʡʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʯʠ ʢʫʣʽʥʘʨʥʦʛʦ çʧʦʣʽʧʰʝʥʥʷè.  

ʎʽʣʢʦʤ ʦʯʝʚʠʜʥʦ, ʱʦ ʧʦʰʠʨʝʥʥʷ ʧʦ ʧʣʘʥʝʪʽ ʩʧʦʨ Fy ʥʝʤʠʥʫʯʝ ʡ ʜʦʩʠʪʴ ʰʚʠʜʢʦ ʩʧʨʦʤʦʞʥʝ 

ʣʽʢʚʽʜʫʚʘʪʠ ʚʩʝ ʩʫʯʘʩʥʝ ʽʥʜʫʩʪʨʽʘʣʴʥʝ ʪʚʘʨʠʥʥʠʮʪʚʦ. ɿʥʠʢʥʝ ʙʽʣʢʦʚʠʡ ʛʦʣʦʜ ʽ ʤʽʣʴʷʨʜʠ HSS 

ʧʨʠʧʠʥʷʪʴ ʟôʾ ʜʘʪʠ ʱʦʩʝʢʫʥʜʠ ʧʨʠʙʣʠʟʥʦ 3400 ʪʝʧʣʦʢʨʦʚʥʠʭ ʞʠʚʠʭ ʽʩʪʦʪ, ʙʽʣʴʰʽʩʪʴ ʟ ʷʢʠʭ ʤʘʶʪʴ 

ʩʚʽʜʦʤʽʩʪʴ. ʂʦʣʦʩʘʣʴʥʽ ʪʝʨʠʪʦʨʽʾ ʣʫʢʽʚ ʽ ʧʦʣʽʚ ʧʦʚʝʨʥʫʪʴʩʷ ʫ ʧʨʠʨʦʜʥʠʡ ʩʪʘʥ ʽ ʜʘʜʫʪʴ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʢʦʤʬʦʨʪʥʦʛʦ ʨʦʟʩʝʣʝʥʥʷ ʤʝʰʢʘʥʮʽʚ çʢʘʨʪʦʥʥʦ-ʬʘʥʝʨʥʠʭè ʦʢʦʣʠʮʴ ʫʩʽʭ ʛʽʛʘʥʪʩʴʢʠʭ ʩʫʯʘʩʥʠʭ 

ʤʝʛʘʧʦʣʽʩʽʚ. ɼʣʷ ʮʴʦʛʦ ʢʦʤʬʦʨʪʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʜʝʩʷʪʢʠ ʥʘʷʚʥʠʭ ʽʥʰʠʭ ʙʘʢʪʝʨʽʘʣʴʥʠʭ 

ʥʦʦʪʝʭʥʦʣʦʛʽʡ ʽ ʜʦʧʦʚʥʠʪʠ ʮʽ ʟʘʭʦʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʞʝ ʩʪʚʦʨʝʥʠʭ ʚ ʋʢʨʘʾʥʽ ʜʫʞʝ ʜʦʩʢʦʥʘʣʠʭ 3D-

ʧʨʠʥʪʝʨʽʚ ʜʣʷ ʰʚʠʜʢʦʛʦ ʟʚʝʜʝʥʥʷ ʤʽʣʴʡʦʥʽʚ ʞʠʪʝʣ ʥʘ çʚʠʣʽʢʫʚʘʥʽʡè ʧʨʠʨʦʜʽ ([4; 5] ʪʘ ʽʥ.). ɼʦʜʘʤʦ ʫ 

ʮʴʦʤʫ ʤʽʩʮʽ ʚʣʘʩʥʫ ʧʨʦʧʦʟʠʮʽʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʙʝʪʦʥ, ʘ ʩʫʤʽʰʽ ʥʘ ʦʩʥʦʚʽ ʣʝʩʫ ï 

ʟʘʛʘʣʴʥʦʧʦʰʠʨʝʥʦʾ ʚ ʋʢʨʘʾʥʽ ʞʦʚʪʦʾ ʛʣʠʥʠ. ʋ ʰʘʨʘʭ ʮʴʦʛʦ ʩʫʛʣʠʥʢʫ ʧʨʘʱʫʨʠ ʥʘʢʦʧʘʣʠ ʙʝʟʣʽʯ ʩʫʭʠʭ ʽ 

ʢʦʤʬʦʨʪʥʠʭ ʧʝʯʝʨ ʥʝ ʪʽʣʴʢʠ ʚ ʱʦʡʥʦ ʦʙʩʪʨʽʣʷʥʽʡ ʨʘʰʠʩʪʘʤʠ ʂʠʻʚʦ-ʇʝʯʝʨʩʴʢʽʡ ʃʘʚʨʽ, ʘ ʡ ʚ ʽʥʰʠʭ 

ʤʽʩʮʷʭ ʋʢʨʘʾʥʠ.  

ɿʘʢʽʥʯʫʶʯʠ ʨʦʟʧʦʚʽʜʴ ʧʨʦ ʧʦʨʷʪʫʥʦʢ HSS ʯʝʨʝʟ ʨʦʟʚʠʪʦʢ ʥʦʦʥʘʫʢ, ʟʘʧʨʦʰʫʻʤʦ ʧʦʛʣʷʥʫʪʠ ʥʘ 

ʚʝʨʭʥʶ ʯʘʩʪʠʥʫ ʨʠʩ. 1, ʜʝ ʚʢʘʟʘʥʦ ʥʘ ʨʫʭ ʧʦ ʧʣʘʥʝʪʽ ʦʜʨʘʟʫ ʪʨʴʦʭ ʛʣʦʙʘʣʴʥʠʭ ʤʝʛʘʥʦʦʨʝʚʦʣʶʮʽʡ, ʷʢʽ 

ʚʞʝ çʟʤʽʥʶʶʪʴ ʥʘ ʢʨʘʱʝ ʛʝʪʴ ʫʩʝè. ʇʝʨʰʫ ʤʠ ʱʦʡʥʦ ʦʧʠʩʘʣʠ ʜʝʪʘʣʴʥʦ, ʘʜʞʝ ʚʦʥʘ ʥʝʚʜʦʚʟʽ ʟʘʤʽʥʠʪʴ 
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ʰʢʽʜʣʠʚʽ ʜʣʷ ʙʽʦʩʬʝʨʠ ʚʠʨʦʙʥʠʯʽ ʧʨʦʮʝʩʠ ʥʘ ʽʜʝʘʣʴʥʽ ʥʦʦʪʝʭʥʦʣʦʛʽʾ. ʅʦʦʨʝʚʦʣʶʮʽʷ ˉ3 ʧʦʣʷʛʘʻ ʚ 

ʧʝʨʝʪʚʦʨʝʥʥʽ ʐʪʫʯʥʦʛʦ ɯʥʪʝʣʝʢʪʫ (ʐɯ) ʥʝ ʪʽʣʴʢʠ ʚ ʘʫʜʠʪʦʨʘ ʚʩʽʻʾ ʝ-ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʢʨʠʪʠʢʠ ʙʨʝʭʥʽ ʪʘ 

ʫʩʷʢʠʭ ʬʝʡʢʽʚ, ʘʣʝ ʡ ʚ ʥʝʟʘʤʽʥʥʦʛʦ ʧʦʤʽʯʥʠʢʘ HSS ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʢʦʨʠʩʪʽ ʚʽʜ ʨʝʚʦʣʶʮʽʡ ˉ1 ̔ ̄2. 

ʈʦʟʛʣʷʥʝʤʦ ʪʝ, ʷʢ ʮʝ ʚʞʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʴʦʛʦʜʥʽ ʚ ʽʩʪʦʨʠʢʦ-ʘʨʭʝʦʣʦʛʽʯʥʽʡ ʩʬʝʨʽ.  

3. ʆʉʅʆɺʀ ɸɺʊʆʈʉʔʂʆɰ çʇʈɸɺɼʀɺʆɰ ʅʆʆɯʉʊʆʈɯɰ ʋʂʈɸɰʅʎɯɺè 

ʆʯʝʚʠʜʥʦ, ʱʦ ʘʚʪʦʨ ʟʘʚʞʜʠ ʤʨʽʷʚ ʜʝʩʴ ʯʠ ʫ ʢʦʛʦʩʴ ʧʨʦʯʠʪʘʪʠ ʮʽʣʢʦʚʠʪʦ ʧʨʘʚʜʠʚʫ ʽʩʪʦʨʽʶ ʧʦʷʚʠ 

ʽ ʞʠʪʪʷ ʚʣʘʩʥʠʭ ʧʨʘʱʫʨʽʚ ʪʘ ʫʩʽʭ ʽʥʰʠʭ HSS. ɸʣʝ ʚ ʫʤʦʚʘʭ ʉʈʉʈ ʟʫʩʪʨʽʯʘʚ ʪʽʣʴʢʠ ʥʘʧʭʘʥʽ ʫ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʧʽʜʨʫʯʥʠʢʠ ʟ ʽʩʪʦʨʽʾ ʛʽʧʦʪʝʟʠ, ʧʨʠʧʫʱʝʥʥʷ ʽ ʧʦʣʽʪʠʟʦʚʘʥʫ ʜʝʨʞʘʚʥʫ ʥʝʧʨʘʚʜʫ (ʮʝʡ 

ʜʦʩʚʽʜ ʉʈʉʈ ʩʴʦʛʦʜʥʽ ʧʦʚʪʦʨʶʶʪʴ ʨʘʰʠʩʪʠ ʚ ʈʌ). ʇʦʩʪʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʩʚʽʪʦʚʦʾ ʥʘʫʢʠ ʜʘʚ ʫ 2025 

ʨʦʮʽ ʪʘʢ ʙʘʛʘʪʦ ʬʘʢʪʽʚ ʧʨʦ Prehistory ʣʶʜʩʪʚʘ, ʱʦ ʚ ʩʫʢʫʧʥʦʩʪʽ ʚʦʥʠ ʫʤʦʞʣʠʚʠʣʠ ʩʪʚʦʨʝʥʥʷ ʦʩʥʦʚ 

çʇʨʘʚʜʠʚʦʾ ʥʦʦʽʩʪʦʨʽʾ ʥʦʩʽʾʚ ʫʢʨʘʾʥʩʴʢʠʭ ʛʝʥʽʚè ʯʠ ʧʨʦʩʪʦ çʇʨʘʚʜʠʚʦʾ ʥʦʦʽʩʪʦʨʽʾ ʫʢʨʘʾʥʮʽʚè. 

ʇʦʷʩʥʠʤʦ ʚʩʝ ʥʘ ʦʩʥʦʚʽ ʨʠʩ. 2. 

 

 
 

ʈʠʩ.2. ɸʚʪʦʨʩʴʢʘ ʩʭʝʤʘ ʧʦʷʚʠ, ʞʠʪʪʷ ʽ ʧʦʜʚʠʛʽʚ ʥʦʩʽʾʚ ʫʢʨʘʾʥʩʴʢʠʭ ʛʝʥʽʚ 

 

ʉʢʦʨʦʪʠʤʦ ʚʠʢʣʘʜ ʯʝʨʝʟ ʧʝʨʝʣʽʢ ʛʦʣʦʚʥʠʭ ʧʦʜʽʡ ʟʘ 60 ʪʠʩ. ʨʦʢʽʚ ʟ ʫʯʘʩʪʶ ʥʘʰʠʭ ʧʨʘʱʫʨʽʚ. 

ɺʢʘʞʝʤʦ ʜʦʚʝʜʝʥʽ ʬʘʢʪʠ, ʷʢʠʤ ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʜʘʜʫʪʴ ʫʪʦʯʥʝʥʥʷ, ʘʣʝ ʥʝ ʣʽʢʚʽʜʫʶʪʴ ʽ ʥʝ 

ʚʠʟʥʘʶʪʴ ʧʦʤʠʣʢʦʚʠʤʠ. ɿʚʝʨʥʝʥʥʷ ʜʦ ʘʧʘʨʘʪʫʨʠ ʟ ʪʦʯʥʠʭ ʥʘʫʢ ʟʫʤʦʚʠʣʦ ʧʨʦʮʝʩ ʟʘʧʦʚʥʝʥʥʷ ʚʩʽʻʾ 

ʛʫʤʘʥʽʪʘʨʥʦʾ ʩʬʝʨʠ ʜʘʥʠʤʠ ʚʠʤʽʨʽʚ ʽ ʥʘʜʪʦʯʥʠʭ ʘʥʘʣʽʟʽʚ, ʪʦʤʫ ʜʣʷ ʪʠʭ ʞʝ ʘʨʭʝʦʣʦʛʽʯʥʠʭ ʟʥʘʥʴ 

ʩʴʦʛʦʜʥʽ ʻ ʚʝʣʠʯʝʟʥʘ ʩʪʘʨʘ (ʢʣʘʩʠʯʥʘ) ʥʘʫʢʘ ʽ ʥʦʦʘʨʭʝʦʣʦʛʽʷ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʢʽʣʴʢʦʭ ʪʦʯʥʠʭ ʥʘʫʢ 

(ʘʨʭʝʦʤʝʪʨʽʾ, ʧʘʣʝʦʛʝʥʝʪʠʢʠ ʪʘ ʽʥ.), ʱʦ ʥʘʢʦʧʠʯʫʻ ʬʘʢʪʠ ʽ ʚʠʤʽʨʠ ʡ ʩʪʚʦʨʶʻ ʧʨʘʚʜʠʚʠʡ ʽ ʟʦʚʩʽʤ 

ʥʝʦʯʽʢʫʚʘʥʠʡ ʦʙʨʘʟ ʜʘʚʥʠʥʠ (Prehistory).  

ɺʠʷʚʣʝʥʦ ʪʨʠ ʛʦʣʦʚʥʠʭ ʚʠʪʦʢʠ ʥʦʩʽʾʚ ʫʢʨʘʾʥʩʴʢʠʭ ʛʝʥʽʚ: 1) ʘʬʨʠʢʘʥʩʴʢʠʡ ï 60 000 ʨ.; 2) 

ʘʚʪʦʭʪʦʥʥʠʡ (ʢʨʦʤʘʥʴʡʦʥʩʴʢʠʡ) ï 40 000 ʨ., 3) ʘʣʪʘʡʩʴʢʠʡ (ʘʨʽʾʚʩʴʢʠʡ) ï 27 000 ʨʦʢʽʚ. ɼʣʷ ʥʠʭ ʫʩʽʭ 

ʚʠʤʽʨʠ ʡʜʫʪʴ ʧʝʨʝʚʘʞʥʦ ʧʦ ʯʦʣʦʚʽʯʠʭ ʛʝʥʘʭ, ʱʦ ʧʝʨʝʭʦʜʷʪʴ ʪʽʣʴʢʠ ʧʦ ʣʽʥʽʾ ʯʦʣʦʚʽʢʽʚ ʽ ʥʘʜʘʶʪʴ 

ʥʘʡʪʦʯʥʽʰʽ ʧʦʢʘʟʥʠʢʠ. ɼʨʫʛʠʡ ʚʠʪʽʢ ʯʝʨʝʟ ʤʘʣʫ ʢʽʣʴʢʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʙʽʣʷ ʪʦʛʦʯʘʩʥʦʛʦ ʤʝʛʘ-ʣʴʦʜʦʚʠʢʘ 

ʜʘʚ ʤʘʣʠʡ ʚʥʝʩʦʢ ʚ ʛʝʥʠ ʩʫʯʘʩʥʠʭ ʫʢʨʘʾʥʮʽʚ, ʘʣʝ, ʷʢ ʫ ʄʽʟʠʥʽ ʯʠ ʥʘ ʂʠʾʚʱʠʥʽ, ʟʘʣʠʰʠʚ ʚʝʣʠʢʽ 

ʘʨʪʝʬʘʢʪʠ, ʙʦ ʧʨʘʱʫʨʠ ʧʦʣʶʚʘʣʠ ʥʘ ʛʽʛʘʥʪʩʴʢʫ ʬʘʫʥʫ.  

ʅʘʚʝʜʝʤʦ ʧʝʨʝʣʽʢ ʬʘʢʪʽʚ ʽ ʷʚʠʱ, ʱʦ ʡ ʬʦʨʤʫʶʪʴ ʧʨʘʚʜʠʚʫ Prehistory:  

1) ʧʦʷʚʘ ʧʨʘʱʫʨʽʚ ʫ ʇʽʚʥʽʯʥʽʡ ɽʬʽʦʧʽʾ ʷʢ ʛʨʫʧʠ ʥʘʧʽʚʧʽʛʤʝʾʚ ʩʝʨʝʜ ʙʽʣʴʰʠʭ ʟʘ ʨʦʟʤʽʨʦʤ ʽʥʰʠʭ 

HSS; 2) ʚʠʤʫʰʝʥʘ ʚʪʝʯʘ ʚ ʉʭʽʜʥʝ ʉʝʨʝʜʟʝʤʥʦʤʦʨô̫  50 000 ʨʦʢʽʚ ʪʦʤʫ ʧʦ ʪʨʘʩʘʭ 11 ʽ 9 (ʨʠʩ. 2), ʧʦʜʽʣ 

ʥʘ ʧʘʣʝʩʪʠʥʮʽʚ, ʻʚʨʝʾʚ, ʫʢʨʘʾʥʮʽʚ, ʻʚʨʦʬʝʨʤʝʨʽʚ, ʢʫʨʜʽʚ, ʚʽʨʤʝʥ ʪʘ ʽʥ.; 3) ʣʽʢʚʽʜʘʮʽʷ ʢʘʥʽʙʘʣʽʟʤʫ ʯʝʨʝʟ 
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ʚʠʥʘʡʜʝʥʥʷ ʛʫʤʘʥʽʟʤʫ ʽ ʧʦʙʫʜʦʚʫ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʠʭ ʩʧʦʨʫʜ (ʢʽʣʴʮʝʚʠʭ ʤʝʛʘʣʽʪʠʯʥʠʭ ʘʨʝʥ ï ʂʄɸ) 

13 500 ʨʦʢʽʚ ʪʦʤʫ. ɸʚʪʦʨʠ ï ʥʘʰʽ ʧʨʘʱʫʨʠ, ʘʜʞʝ ʩʦʪʥʽ ʂʄɸ ʟʥʘʡʜʝʥʽ ʚ ɻʝʙʝʢʣʽ-ʊʝʧʝ ̔  ʥʘʚʢʦʣʦ, ʘ ʚ 

ʇʘʣʝʩʪʠʥʽ ʾʭ ʥʝʤʘʻ ʟʦʚʩʽʤ, ʱʦ ʤʘʣʦ ʥʘʩʣʽʜʢʦʤ ʧʦʰʠʨʝʥʥʷ ʧʨʦʪʠʣʝʞʥʦʾ ʜʦ ʥʘʰʦʾ ʘʪʣʘʥʪʠʯʥʦʾ 

(ʟʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ) ʛʝʥʦʮʠʜʥʦ-ʘʛʨʝʩʠʚʥʦʾ ʧʘʨʘʜʠʛʤʠ; 4) ʚʠʥʘʡʜʝʥʥʷ ʨʽʣʴʥʠʮʪʚʘ ʽ ʩʢʦʪʘʨʩʪʚʘ ʪʘ ʾʭ  

ʧʦʰʠʨʝʥʥʷ ʟ ʦʨʛʘʥʽʟʘʮʽʻʶ ʘʛʨʘʨʥʠʭ ʩʝʣʠʱ (ʷʢ ʏʘʪʘʣ-ɻʴʦʶʢ) ʟ ʜʦʤʽʥʫʚʘʥʥʷʤ ʥʝ ʧʨʦʩʪʦ ʛʫʤʘʥʽʟʤʫ, ʘ 

ʧʦʜʦʙʠ çʘʛʨʘʨʥʦʛʦ ʢʦʤʫʥʽʟʤʫè; 5) ʧʦʩʪʫʧʦʚʝ ʧʦʰʠʨʝʥʥʷ ʩ/ʛ ʧʽʜ ʪʠʩʢʦʤ ʘʛʨʝʩʠʚʥʠʭ ʩʫʩʽʜʽʚ ʧʝʨʝʚʘʞʥʦ 

ʥʘ ɿʘʭʽʜ ʘʞ ʜʦ ɸʪʣʘʥʪʠʢʠ; 6) ʩʪʦʣʽʪʪʷ ʩʧʦʢʽʡʥʦʛʦ ʞʠʪʪʷ ʚ ʜʝʣʴʪʘʭ ɼʫʥʘʶ, ɼʥʽʩʪʨʘ ʽ ɼʥʽʧʨʘ, ʱʦ 

ʚʧʘʜʘʣʠ ʚ ʧʨʽʩʥʝ ʦʟʝʨʦ çʇʦʥʪʽʜʘè; 7) ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʉʚʽʪʦʚʦʛʦ ʆʢʝʘʥʫ ʚʽʜ ʪʘʥʝʥʥʷ ʣʴʦʜʦʚʠʢʽʚ, 

ʧʦʷʚʘ ʜʚʦʭ ʧʨʦʪʦʢ ʽ ʟʘʧʦʚʥʝʥʥʷ ʇʦʥʪʽʜʠ ʩʦʣʦʥʠʤʠ ʚʦʜʘʤʠ ʟ ʫʪʚʦʨʝʥʥʷʤ ʏʦʨʥʦʛʦ ʡ ɸʟʦʚʩʴʢʦʛʦ ʤʦʨʽʚ; 

8) ʱʝ ʦʜʥʘ ʚʠʤʫʰʝʥʘ ʚʪʝʯʘ ʚʽʜ ʮʴʦʛʦ çʏʦʨʥʦʤʦʨʩʴʢʦʛʦ ʧʦʪʦʧʫè ʥʘ ʯʦʨʥʦʟʝʤʠ ʋʢʨʘʾʥʠ ʽ ʟʣʠʪʪʷ 7 200 

ʨʦʢʽʚ ʪʦʤʫ ʟ ʚʠʩʦʢʠʤʠ ʤʠʩʣʠʚʮʷʤʠ-ʘʨʽʷʤʠ (ʯʦʣʦʚʽʯʘ ʛʘʧʣʦʛʨʫʧʠ R1a), ʷʢʽ ʟô̫ ʚʠʣʠʩʷ ʥʘ ɸʣʪʘʾ 27 000 

ʨʦʢʽʚ ʪʦʤʫ ʽ ʧʽʟʥʽʰʝ ʧʽʚʜʝʥʥʠʤʠ ʣʽʩʘʤʠ ʜʽʩʪʘʣʠʩʷ ɭʚʨʦʧʠ, ʨʫʭʘʶʯʠʩʴ ʜʦ ʩʦʥʷʯʥʦʛʦ ʪʝʧʣʘ çʟʘ 

ʛʦʨʠʟʦʥʪè; 9) ʟʘʢʦʥʠ ʝʢʦʣʦʛʽʾ ʪʘ ʝʪʦʣʦʛʽʾ ʧʦʷʩʥʶʶʪʴ ʤʠʪʪʻʚʝ ʽ ʱʘʩʣʠʚʝ ʧʦʻʜʥʘʥʥʷ çʜʚʦʭ 

ʜʦʩʢʦʥʘʣʦʩʪʝʡè ʚ ʥʦʚʠʡ ʥʘʨʦʜ çʪʨʠʧʽʣʴʮʽʚè (ʬʘʢʪʠʯʥʦ ï ʫʢʨʘʾʥʮʽʚ), ʱʦ ʦʙʜʘʨʫʚʘʚ ʩʚʽʪ ʙʘʛʘʪʴʤʘ 

ʚʠʥʘʭʦʜʘʤʠ (ʦʜʦʤʘʰʥʝʥʥʷ ʢʦʥʝʡ, ʢʦʣʽʩʥʠʡ ʪʨʘʥʩʧʦʨʪ, ʛʽʨʥʠʯʘ ʩʧʨʘʚʘ ʽ ʢʦʚʘʣʴʩʪʚʦ ʪʦʱʦ). ʊʨʠʧʽʣʴʩʴʢʘ 

ʢʫʣʴʪʫʨʘ ʙʫʣʘ ʨʝʢʦʨʜʥʦ ʷʢʽʩʥʦʶ ʽ ʚʩʪʘʥʦʚʠʣʘ ʙʘʛʘʪʦ çʩʚʽʪʦʚʠʭ ʨʝʢʦʨʜʽʚè; 10) ʪʨʘʥʩʬʦʨʤʘʮʽʷ 

ʊʨʠʧʽʣʣʷ-1 ʚ ʢʦʣʦʩʘʣʴʥʝ ɺʝʣʠʢʝ ʊʨʠʧʽʣʣʷ (ɺʊ) ʷʢ ʟʦʥʫ ʧʦʜʽʣʫ ʧʨʘʮʽ ʤʽʞ ʂʘʨʧʘʪʘʤʠ ʡ ɸʣʪʘʻʤ; 11) 

ʧʨʠʚʘʙʣʠʚʽʩʪʴ ɺʊ ʜʣʷ ʚʩʽʭ ʥʘʨʦʜʽʚ, ʷʢʽ ʥʘʜʩʠʣʘʣʠ ʢʫʧʮʽʚ-ʨʦʟʚʽʜʥʠʢʽʚ ʜʣʷ ʟʘʧʦʟʠʯʝʥʥʷ ʡʦʛʦ ʜʦʩʷʛʥʝʥʴ. 

ɺʦʥʠ ʚʠʚʯʘʣʠ ʥʘʰʽ ʩʣʦʚʘ ʽ ʟʥʘʥʥʷ ʡ ʧʝʨʝʥʦʩʠʣʠ ʜʦ ʩʝʙʝ; 12) ʯʠʩʣʝʥʥʽ ʚʧʣʠʚʠ (1,2,3é8) ɺʝʣʠʢʦʛʦ 

ʊʨʠʧʽʣʣʷ ʥʘ ʪʝʨʝʥʠ ʤʽʞ ɸʪʣʘʥʪʠʢʦʶ ʽ ʧʫʩʪʝʣʷʤʠ ʂʠʪʘʶ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʚʩʴʦʛʦ çɯʥʜʦʻʚʨʦʧʝʡʩʪʚʘè 

ʯʝʨʝʟ ʭʤʘʨʥʦʪʝʛʦʚʝ ʧʦʰʠʨʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ, ʣʝʢʩʠʢʦʥʫ ʽ ʤʦʨʘʣʴʥʠʭ ʚʟʽʨʮʽʚ (6 ï 3,5 ʪʠʩ.ʨ.ʪ.); 13) ʨʦʟʧʘʜ 

ɺʊ ʯʝʨʝʟ ʢʣʽʤʘʪʠʯʥʽ ʪʘ ʽʥʰʽ ʚʧʣʠʚʠ (ʧʨʠʢʣʘʜ ï ʚʠʙʫʭ ʚʫʣʢʘʥʫ ʉʘʥʪʦʨʠʥʽ ʚ ɽʛʝʡʩʴʢʦʤʫ ʤʦʨʽ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʪʨʠʚʘʣʦʾ çʧʠʣʦʚʦʾ ʟʠʤʠè), ʚʠʤʫʰʝʥʝ ʧʝʨʝʩʝʣʝʥʥʷ ʟ ɺʊ ʚ ʇʝʨʩʽʶ ʡ ɯʥʜʽʶ ʪʘ ʥʘ ʽʥʰʽ 

ʪʝʨʝʥʠ; 14) ʚʠʚʝʜʝʥʥʷ ʧʨʘʱʫʨʘʤʠ ʧʦʪʫʞʥʠʭ çʜʦʤʘʰʥʽʭ ʢʦʥʝʡè, ʧʦʪʨʘʧʣʷʥʥʷ ʾʭ ʫ ʨʫʢʠ ʥʘʩʝʣʝʥʥʷ 

ʩʪʝʧʽʚ, ʱʦ ʩʪʘʶʪʴ ʢʽʥʥʦʪʥʠʢʘʤʠ ʡ ʘʪʘʢʫʶʪʴ ʪʨʠʧʽʣʴʮʽʚ; 15) ʘʪʘʢʠ ʥʦʤʘʜʽʚ ʟ ɸʟʽʾ, ʚʠʤʫʰʝʥʠʡ ʚʽʜʩʪʫʧ 

ʧʨʘʱʫʨʽʚ ʟ ʊʘʚʨʽʾ ʫ ʟʘʣʽʩʥʝʥʫ ʡ ʧʝʥʝʧʣʝʥʥʫ (ʧʝʥʝʧʣʝʥʠ ï ʟʦʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʝʨʦʜʦʚʘʥʠʭ ʛʽʨ) ʧʽʚʥʽʯʥʫ 

ʯʘʩʪʠʥʫ ʋʢʨʘʾʥʠ; 16) ʧʦʭʽʜ ʘʞ ʟ ʇʽʚʜʝʥʥʦʛʦ ʋʨʘʣʫ ʥʘ ɿʘʭʽʜ ʘʛʨʝʩʠʚʥʠʭ ʥʦʩʽʾʚ ʛʘʧʣʦʛʨʫʧʠ R1b 

(ʝʨʙʽʥʽʚ, ʚʢʘʟʘʥʦ ʣʽʥʽʻʶ ç10è ʥʘ ʨʠʩ. 2). ɺʦʥʠ ʚʠʥʠʱʠʣʠ ʻʚʨʦʬʝʨʤʝʨʽʚ ʟ ʾʭ ʛʫʤʘʥʽʟʤʦʤ ʽ ʨʦʟʧʦʯʘʣʠ 

ʜʦʚʛʫ ʩʝʨʽʶ ʛʝʥʦʮʠʜʽʚ, ʚʦʻʥ, ʩʧʘʣʶʚʘʥʥʷ çʚʽʜʴʦʤè, ʭʨʝʩʪʦʚʠʭ ʪʘ ʽʥʰʠʭ ʧʦʭʦʜʽʚ, ʢʦʣʦʥʽʘʣʴʥʠʭ 

ʟʘʛʘʨʙʘʥʴ, ʩʚʽʪʦʚʠʭ ʚʽʡʥ ʪʘ ʽʥ. ʅʘ ʩʘʤʦʤʫ ʧʦʯʘʪʢʫ ʝʨʙʽʥʠ ʥʘʧʘʣʠ ʥʘ ʩʣʦʚô̫ ʥ-ʣʫʞʠʯʘʥ. ʊʘ ʧʨʘʱʫʨʠ, ʷʢʽ 

ʚʦʣʦʜʽʣʠ ʪʨʠʧʽʣʴʩʴʢʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, 3250 ʨʦʢʽʚ ʪʦʤʫ ʥʘ ʧʝʨʝʧʨʘʚʽ ʯʝʨʝʟ ʨʽʯʝʯʢʫ ʊʦʣʣʝʥʟʝ ʟʥʠʱʠʣʠ 

ʘʨʤʽʶ ʚʦʨʦʛʘ ʪʘʢ ˇʨʫʥʪʦʚʥʦ, ʱʦ ʥʦʚʽ çʧʦʭʦʜʠ ʥʘ ʉʭʽʜè ʚʽʜʥʦʚʠʣʠʩʷ ʣʠʰʝ ʯʝʨʝʟ 2000 ʨ.; 17) ɯʩʥʫʻ 

ʙʘʛʘʪʦ ʜʦʢʘʟʽʚ ʪʦʛʦ, ʱʦ ʨʦʩʽʷʥʠ ʤʘʶʪʴ ʣʝʜʴ 1/3 ʩʣʦʚô̫ ʥʩʴʢʠʭ ʽ ʘʞ 2/3 ʫʛʨʦ-ʬʽʥʩʴʢʠʭ (ʩʠʙʽʨʩʴʢʠʭ) 

ʛʝʥʽʚ. ɺʦʥʠ ʙʝʟʧʽʜʩʪʘʚʥʦ ʚʚʘʞʘʶʪʴ ʩʝʙʝ çʩʚʽʪʦʚʦʶ ʚʝʨʰʠʥʦʶ ʜʫʭʦʚʥʦʩʪʽè ʡ ʧʨʦʚʽʜʥʠʢʘʤʠ ʚʩʽʻʾ 

ʧʣʘʥʝʪʠ ʚ ʤʘʡʙʫʪʥʻ, ʱʦ ʧʦʚʠʥʥʦ ʩʧʠʨʘʪʠʩʷ ʥʘ çʧʨʠʨʦʜʥʽ ʟʘʢʦʥʠè (ʚʽʜ ʧʨʠʢʤʝʪʥʠʢʘ çʬʘʫʥʽʩʪʠʯʥʽè 

ʚʦʥʠ ʯʦʤʫʩʴ ʫʪʨʠʤʫʶʪʴʩʷ). ʄʠ ʜʫʞʝ ʜʝʪʘʣʴʥʦ ʥʘ ʦʩʥʦʚʽ ʥʦʚʽʪʥʽʭ ʥʦʦʥʘʫʢ ʽ ʩʚʽʪʦʚʠʭ ʜʦʩʷʛʥʝʥʴ 

ʧʦʷʩʥʠʣʠ ʚʝʩʴ ʧʨʦʮʝʩ ʧʦʷʚʠ ʽ ʟʙʦʯʝʥʦʩʪʽ ʪʘʢ ʟʚʘʥʦʾ çʨʦʩʽʡʩʴʢʦʾ ʢʫʣʴʪʫʨʠè (URL: 

https://archive.journal-grail.science/index.php/2710-3056/issue/view/22.07.2022) (ʟʘʧʠʪ 16-06-2026). 

ɿʘʧʨʦʰʫʻʤʦ ʧʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʧʝʨʝʚʽʨʝʥʠʤʠ ʥʦʦʥʘʫʢʦʚʠʤʠ ʬʘʢʪʘʤʠ ʽ ʥʝʟʘʧʝʨʝʯʥʠʤʠ ʜʦʢʘʟʘʤʠ. 

ʅʘʧʨʠʢʽʥʮʽ ʚʢʘʞʝʤʦ ʚʠʜʘʪʥʝ ʜʦʩʷʛʥʝʥʥʷ ʽʥʪʝʨʥʘʮʽʦʥʘʣʴʥʦʛʦ ʢʦʣʝʢʪʠʚʫ ʥʘʫʢʦʚʮʽʚ, ʷʢʽ ʧʽʩʣʷ 

ʘʥʘʣʽʟʫ 555 ʟʨʘʟʢʽʚ ʨʝʰʪʦʢ ʦʩʽʙ ʟʽ ʩʣʦʚô̫ ʥʩʴʢʠʭ ʢʨʘʾʥ ʦʧʫʙʣʽʢʫʚʘʣʠ ʩʪʘʪʪʶ [6], ʱʦ ʤʽʩʪʠʪʴ ʜʦʢʘʟʠ 

ʨʦʟʪʘʰʫʚʘʥʥʷ çʂʦʣʠʩʢʠ ʩʣʦʚô̫ ʥʩʪʚʘè ʤʽʞ ʃʶʙʣʽʥʦʤ ʽ ʉʫʜʞʝʶ ʚ ʇʽʚʥʽʯʥʽʡ ʋʢʨʘʾʥʽ. 

4. ʗʂʋ ɯʉʊʆʈʀʏʅʋ ʇʈɸɺɼʋ ʄɸʖʊʔ ɿʅɸʊʀ ʋʂʈɸɰʅʎɯ ɯ ʇʆʃʗʂʀ 

ʈʦʟʧʦʯʥʝʤʦ ʟ ʜʦʧʦʚʥʝʥʥʷ ʚʢʘʟʘʥʦʛʦ ʚʠʱʝ ʧʝʨʝʣʽʢʫ ʧʦʜʽʡ Prehistory. ʑʝ ʜʦ ʧʦʯʘʪʢʫ ʚʽʡʥʠ-2022 

ʤʘʣʦʚʽʜʦʤʠʡ ʫ ʥʘʩ ʜʦʮʝʥʪ-ʛʝʥʝʪʠʢ ʊʘʨʘʩ ʆʣʝʢʩʠʢ ʟ ʋʞʛʦʨʦʜʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʥʽʮʽʘʪʠʚʥʦ ʩʧʨʦʤʽʛʩʷ ʦʨʛʘʥʽʟʫʚʘʪʠ ʢʚʘʣʽʬʽʢʦʚʘʥʠʡ ʢʦʣʝʢʪʠʚ ʚʦʣʦʥʪʝʨʽʚ ʡ ʧʦʛʣʠʙʣʝʥʦ ʜʦʩʣʽʜʠʚ 

ʧʨʘʢʪʠʯʥʦ ʚʝʩʴ ʛʝʥʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ, ʧʦʨʽʚʥʷʚ ʡʦʛʦ ʟ ʜʘʥʠʤʠ ʧʨʦ ʽʥʰʽ ʥʘʨʦʜʠ ʡ 

ʧʦʚʽʜʦʤʠʚ ʨʝʟʫʣʴʪʘʪʠ ʚʩʴʦʤʫ ʣʶʜʩʪʚʫ ([7] ʪʘ ʽʥ.). ʊʫʪ ʥʘʤ ʚʘʞʣʠʚʦ ʚʢʘʟʘʪʠ ʥʘ ʚʠʷʚʣʝʥʫ ʥʠʤ ʤʘʡʞʝ 

ʧʦʚʥʫ ʛʝʥʝʪʠʯʥʫ ʧʦʜʽʙʥʽʩʪʴ ʧʦʣʷʢʽʚ ʪʘ ʫʢʨʘʾʥʮʽʚ, ʘ ʪʘʢʦʞ ʽʥʰʽ ʜʦʢʘʟʠ ʪʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʧʝʨʝʣʽʯʝʥʽ 

ʥʘʤʠ ʚʠʱʝ. ɺʽʥ ʩʧʦʜʽʚʘʻʪʴʩʷ ʥʘ ʩʢʝʨʫʚʘʥʥʷ ʥʘʢʦʧʠʯʝʥʠʭ ʛʝʥʝʪʠʯʥʠʭ ʜʘʥʠʭ ʥʘ ʨʦʟʚʠʪʦʢ ʚ ʋʢʨʘʾʥʽ 

ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʾ ʤʝʜʠʮʠʥʠ ʽ ʥʘ ʧʦʰʠʨʝʥʥʷ ʧʨʘʚʜʠ ʧʨʦ ʩʧʽʣʴʥʽʩʪʴ ʦʙʦʭ ʥʘʨʦʜʽʚ ʜʣʷ ʣʽʢʚʽʜʘʮʽʾ 

ʫʩʧʘʜʢʦʚʘʥʠʭ ʥʝʟʛʦʜ ʽ ʩʪʚʦʨʝʥʥʷ ʧʦʣʽʪʠʯʥʦʾ ʻʜʥʦʩʪʽ. 

ɼʨʫʛʠʤ ʜʦʧʦʚʥʝʥʥʷʤ ʩʪʘʥʝ ʥʘʛʦʣʦʩ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʤʫ ʟʥʘʯʝʥʥʽ ʚʞʝ ʟʛʘʜʘʥʦʾ ʚʠʱʝ ʧʝʨʝʤʦʛʠ 

ʩʣʦʚô̫ ʥ-ʣʫʞʠʯʘʥ ʥʘ ʛʨʝʙʝʣʴʮʽ ʯʝʨʝʟ ʙʦʣʦʪʠʩʪʫ ʨʽʯʝʯʢʫ ʊʦʣʣʝʥʟʝ, ʱʦ ʚʢʘʟʘʥʘ ʯʦʨʥʦʶ ʟʽʨʦʯʢʦʶ ʥʘ 

ʨʠʩ.2. ʉʘʤʝ ʚʦʥʘ ʥʘʟʘʚʞʜʠ ʟʫʧʠʥʠʣʘ ʩʧʨʦʙʠ çʟʘʭʽʜʥʠʭ ʝʨʙʽʥʽʚè ʧʦʥʝʚʦʣʠʪʠ ʤʘʡʙʫʪʥʽʭ ʩʣʦʚô̫ ʥ ʽ 

ʥʘʚô̫ ʟʘʪʠ ɭʚʨʘʟʽʾ ʥʘʡʛʽʨʰʠʡ ʚʘʨʽʘʥʪ ʘʪʣʘʥʪʠʯʥʦʾ ʧʘʨʘʜʠʛʤʠ, ʷʢʠʡ ʧʽʜʭʦʧʠʣʠ ʩʫʯʘʩʥʽ ʨʘʰʠʩʪʠ ʡ 

ʥʘʤʘʛʘʶʪʴʩʷ ʯʝʨʝʟ ʟʥʠʱʝʥʥʷ ʫʢʨʘʾʥʮʽʚ ʧʦʰʠʨʠʪʠ ʮʽ ʟʙʦʯʝʥʥʷ ʧʦ ʚʩʽʡ ʧʣʘʥʝʪʽ.  
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ɸ ʪʨʝʪʽʤ ʜʦʧʦʚʥʝʥʥʷʤ ʙʫʜʫʪʴ ʚʞʝ ʟʛʘʜʘʥʽ ʚʽʜʢʨʠʪʪʷ ʥʦʦʘʨʭʝʦʣʦʛʽʾ ʱʦʜʦ ʧʨʘʚʜʠʚʦʾ ʥʦʦʽʩʪʦʨʽʾ 

ʧʦʷʚʠ çʂʦʣʠʩʢʠ ʩʣʦʚô̫ ʥʩʪʚʘè ʪʘ ʚʠʟʥʘʯʥʦʛʦ ʧʦʟʠʪʠʚʥʦʛʦ ʚʥʝʩʢʫ ʚ ʾʾ ʜʽʷʣʴʥʽʩʪʴ ʽ ʚʧʣʠʚ ʩʫʩʽʜʥʽʭ ʜʦ 

ʫʢʨʘʾʥʮʽʚ ʥʘʨʦʜʽʚ ([6] ʪʘ ʽʥ.).  

ɿ ʚʠʢʣʘʜʝʥʦʛʦ ʚʠʱʝ ʡ ʚʽʜʦʤʦʛʦ ʥʘʤ ʚʩʴʦʛʦ ʥʦʦʥʘʫʢʦʚʦʛʦ ʽʥʰʦʛʦ ʚʠʤʫʰʝʥʽ ʟʨʦʙʠʪʠ ʥʝʚʪʽʰʥʠʡ 

ʚʠʩʥʦʚʦʢ ʱʦʜʦ ʧʦʚʥʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʤʽʬʦʣʦʛʽʯʥʠʭ ʽ ʥʝʧʨʘʚʜʠʚʠʭ ʽʩʪʦʨʠʯʥʠʭ ʟʥʘʥʴ ʫ 

ʪʝʤʽ çʫʢʨʘʾʥʮʽ ʽ ʧʦʣʷʢʠè, ʘʜʞʝ ʚʢʘʟʘʥʽ ʜʦʩʷʛʥʝʥʥʷ ʥʦʦʘʨʭʝʦʣʦʛʽʾ ʪʘ ʥʦʦʽʩʪʦʨʽʾ ʚʩʝ ʱʝ ʮʽʣʢʦʚʠʪʦ 

ʥʝʚʽʜʦʤʽ ʟʘʛʘʣʫ ʥʘʩʝʣʝʥʥʷ ʪʘ ʣʽʜʝʨʘʤ ʦʙʦʭ ʜʝʨʞʘʚ (ʽ ʥʘʚʽʪʴ ʥʘʫʢʦʚʮʷʤ-ʬʘʭʽʚʮʷʤ). ʅʝʚʽʜʦʤʦʶ 

ʟʘʣʠʰʘʻʪʴʩʷ ʚʩʷ ʛʝʥʝʪʠʯʥʘ ʧʦʜʽʙʥʽʩʪʴ, ʚʧʣʠʚ ʧʨʘʪʨʠʧʽʣʴʩʴʢʠʭ ʜʦʩʷʛʥʝʥʴ ʥʘ ʝʢʩʧʘʥʩʽʶ ʤʘʡʙʫʪʥʽʭ 

ʧʦʣʷʢʽʚ ʥʘ ɿʘʭʽʜ ʽ ʧʦʷʚʫ ʫ ʥʠʭ ʩʧʨʦʤʦʞʥʦʩʪʽ ʟʙʝʨʝʛʪʠ ʩʚʦʶ ʩʚʦʙʦʜʫ ʡ ɺʽʪʯʠʟʥʫ ʥʘ ʩʭʽʜ ʚʽʜ ʆʜʝʨʫ. 

ʋʢʨʘʾʥʮʽ, ʟʽ ʩʚʦʛʦ ʙʦʢʫ, ʟʘʩʚʽʜʯʫʶʪʴ ʥʝʚʽʛʣʘʩʪʚʦ ʫ ʚʣʘʩʥʽʡ ʧʨʘʚʜʠʚʽʡ ʥʦʦʽʩʪʦʨʽʾ ʡ ʧʨʘʢʪʠʯʥʦ 

ʢʘʪʝʛʦʨʠʯʥʦ ʚʽʜʤʦʚʣʷʶʪʴʩʷ ʥʘʚʽʪʴ ʟʛʘʜʫʚʘʪʠ ʧʨʦ ʊʨʠʧʽʣʣʷ ʽ ɺʝʣʠʢʝ ʊʨʠʧʽʣʣʷ. ɺʠʜʘʪʥʠʡ ʬʘʭʦʚʠʡ 

ʯʘʩʦʧʠʩ çʋʢʨʘʾʥʦʟʥʘʚʩʪʚʦè ʟʘ ʨʦʢʠ ʽʩʥʫʚʘʥʥʷ ʥʝ ʚʤʽʩʪʠʚ ʞʦʜʥʦʾ ʟʥʘʯʥʦʾ ʩʪʘʪʪʽ ʧʨʦ ʊʨʠʧʽʣʣʷ, ʥʝ 

ʢʘʞʫʯʠ ʧʨʦ ʮʠʚʽʣʽʟʘʮʽʡʥʽ ʜʦʩʷʛʥʝʥʥʷ ʚ ɻʝʙʝʢʣʽ-ʊʝʧʝ ʽ ʚʩʽ ʤʝʛʘʧʦʜʚʠʛʠ ʧʨʘʱʫʨʽʚ, ʱʦ ʨʷʪʫʚʘʣʠ 

ʣʶʜʩʪʚʦ ʽ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʧʨʦʛʨʝʩ. 

ʉʴʦʛʦʜʝʥʥʷ ʧʨʠʤʫʰʫʻ ʚʩʽʭ ʫʢʨʘʾʥʮʽʚ ʦʙʦʨʦʥʷʪʠʩʷ ʥʝ ʪʽʣʴʢʠ ʥʘ çʛʘʨʷʯʦʤʫ ʬʨʦʥʪʽè, ʘʣʝ ʡ ʥʘ ʪʘʢ 

ʟʚʘʥʠʭ ç̔ ʩʪʦʨʠʯʥʠʭ ʬʨʦʥʪʘʭè ̫ʢ ʚʽʜ ʨʘʰʠʩʪʽʚ, ʪʘʢ ʽ ʚʽʜ ʪʠʭ ʫʢʨʘʾʥʦʬʦʙʽʚ ʫ ʩʫʩʽʜʥʽʭ ʟʘʭʽʜʥʠʭ 

ʜʝʨʞʘʚʘʭ, ʷʢʽ ʧʦʰʠʨʶʶʪʴ ʬʝʡʢʠ ʧʨʦ ʫʢʨʘʾʥʮʽʚ, ʨʦʟô̫ ʪʨʶʶʪʴ ç̔ ʩʪʦʨʠʯʥʽ ʨʘʥʠè ʟʘʨʘʜʠ ʧʝʨʝʤʦʛʠ ʥʘ 

ʥʘʡʙʣʠʞʯʠʭ ʚʠʙʦʨʘʭ. ʄʠ ʤʘʻʤʦ ʥʘ ʫʚʘʟʽ ʯʘʩʪʠʥʫ ʧʦʣʴʩʴʢʠʭ ʧʦʣʽʪʠʯʥʠʭ ʣʽʜʝʨʽʚ, ʷʢʽ ʥʘʜʘʶʪʴ ʜʦʢʘʟʠ 

ʙʝʟʤʝʞʥʦʛʦ ʝʛʦʾʟʤʫ ʟ ʚʽʜʚʝʨʪʦʶ ʥʝʦʙʽʟʥʘʥʽʩʪʶ ʥʝ ʪʽʣʴʢʠ ʚ Prehistory, ʘ ʡ ʧʦʜʽʷʭ 1918-1945 ʨʦʢʽʚ. ɺʦʥʠ 

ʩʚʽʜʦʤʦ ʥʝ ʟʛʘʜʫʶʪʴ ʧʨʦ ʪʝ, ʱʦ ʩʣʘʚʥʦʟʚʽʩʥʝ çʯʫʜʦ ʥʘ ɺʽʩʣʽè ʡ ʚʽʜʥʦʚʣʝʥʥʷ ʇʦʣʴʱʽ-ʜʝʨʞʘʚʠ ʤʘʣʦ 

ʚʠʪʦʢʦʤ ʫʩʧʽʰʥʫ ʜʦʧʦʤʦʛʫ ʫʢʨʘʾʥʩʴʢʠʭ ʚʦʾʥʽʚ ʧʦʣʷʢʘʤ ʚ ʟʫʧʠʥʮʽ ʢʽʥʥʠʭ ʘʨʤʽʡ ʙʽʣʴʰʦʚʠʢʽʚ. ʎʷ 

ʟʫʧʠʥʢʘ ʥʘʜʘʣʘ ʯʘʩ ʜʣʷ ʢʦʥʩʦʣʽʜʘʮʽʾ ʧʦʣʷʢʽʚ ʧʽʜ ʧʨʦʚʦʜʦʤ ʖʟʝʬʘ ʇʽʣʩʫʜʩʴʢʦʛʦ (1867-1935), 

ʦʪʨʠʤʘʥʥʷ ʟʥʘʯʥʦʾ ʜʦʧʦʤʦʛʠ ʚʽʜ ʌʨʘʥʮʽʾ ʪʘ ʽʥʰʠʭ ʜʝʨʞʘʚ ɸʥʪʘʥʪʠ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʟʛʨʦʤʫ ʙʽʣʴʰʦʚʠʢʽʚ 

ʡ ʣʽʢʚʽʜʘʮʽʾ ʾʭ ʥʘʤʽʨʫ ʟʘʭʦʧʠʪʠ ʚʩʶ ɭʚʨʦʧʫ. 

ʃʽʜʝʨʠ, ʥʘʫʢʦʚʮʽ ʪʘ ʞʫʨʥʘʣʽʩʪʠ ʋʢʨʘʾʥʠ ʟʦʙʦʚô̫ ʟʘʥʽ ʥʘʛʘʜʫʚʘʪʠ ʧʦʣʷʢʘʤ, ʱʦ ʦʪʨʠʤʘʥʥʷ ʖ. 

ʇʽʣʩʫʜʩʴʢʠʤ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚ ʍʘʨʢʽʚʩʴʢʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʥʝ ʟʘʚʘʜʠʣʦ ʡʦʤʫ ʧʽʟʥʽʰʝ ʨʦʟʛʦʨʥʫʪʠ ʚʝʣʠʢʠʡ 

ʧʣʘʥ ʢʦʣʦʥʽʟʘʮʽʾ ʪʝʨʝʥʽʚ ɿʘʭʽʜʥʦʾ ʋʢʨʘʾʥʠ, ʷʢʫ ʥʘʟʚʘʣʠ çKresy Wschodnieè, ʯʝʨʝʟ ʢʦʥʬʽʩʢʘʮʽʶ ʟʝʤʝʣʴ 

ʫʢʨʘʾʥʮʽʚ ʽ ʧʦʩʝʣʝʥʥʷ ʥʘ ʥʠʭ ʧʦʣʴʩʴʢʠʭ ʩʽʤʝʡ ï ʪʘʢ ʟʚʘʥʠʭ çʦʩʘʜʥʠʢʽʚ (ʧʦʣ. ï osadnicy)è. ʊʦ ʯʠ ʪʨʝʙʘ 

ʜʠʚʫʚʘʪʠʩʷ ʪʦʤʫ, ʱʦ ʙʘʛʘʪʦ ʨʦʢʽʚ ʥʘʢʦʧʠʯʫʚʘʣʘʩʷ ʥʝʥʘʚʠʩʪʴ ʜʦ ʢʦʣʦʥʽʟʘʪʦʨʽʚ, ʱʦ ʧʽʟʥʽʰʝ ʤʘʣʘ 

ʥʘʩʣʽʜʢʦʤ ʥʝʮʠʚʽʣʽʟʦʚʘʥʫ ʧʦʚʝʜʽʥʢʫ? ʋ ʥʘʩ ʥʝ ʧʠʰʫʪʴ ʧʨʦ ʪʝ, ʱʦ ʚ ʯʘʩʠ ʧʝʨʝʤʦʛʠ çʉʦʣʽʜʘʨʥʦʩʪʽè ʫ 

ʜʝʨʞʘʚʥʠʭ ʧʽʜʨʫʯʥʠʢʘʭ ʫʯʥʽ ʧʦʩʪʽʡʥʦ ʯʠʪʘʣʠ ʧʨʦ ʪʝ, ʱʦ ʇʦʣʴʱʘ ʙʫʣʘ ʙ ʚʝʣʠʢʦʶ, ̫ ʢʙʠ ʥʝ ʢʦʟʘʢʠé 

ʎʝʡ ʚʣʠʚ ʘʚʪʦʨ ʚʽʜʯʫʚʘʚ ʚ ʫʩʽʭ ʩʚʦʾʭ ʚʽʜʚʽʜʠʥʘʭ ʇʦʣʴʱʽ ʡ ʥʘʤʘʛʘʚʩʷ ʧʦʜʦʣʘʪʠ. 

ɸ ʟʘʛʘʣʦʤ çʩʚʽʪʣʝ ʤʘʡʙʫʪʥʻ HSSè ʤʠ ʚʚʘʞʘʻʤʦ ʤʦʞʣʠʚʠʤ ʫ ʨʘʟʽ ʧʝʨʝʤʦʛʠ ʥʦʦʛʫʤʘʥʽʪʘʨʥʦʾ 

ʨʝʚʦʣʶʮʽʾ ˉ2 ʡ ʫʪʚʝʨʜʞʝʥʥʷ çʇʨʘʚʜʠʚʦʾ ʥʦʦʽʩʪʦʨʽʾ ʫʩʽʭ HSSè. ʗʢʽʩʥʝ ʙʫʪʪʷ ʙʫʜʝ ʜʦʩʷʛʥʫʪʝ ʯʝʨʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʦʧʨʦʮʝʩʽʚ, ʘ ʤʠʨ ʽ ʩʧʦʢʽʡ ʫʪʚʝʨʜʷʪʴʩʷ ʟʘʚʜʷʢʠ ʮʽʡ ʤʝʛʘʥʦʦʨʝʚʦʣʶʮʽʾ ʽ ʥʦʦʟʤʽʥʘʤ ʫ 

ʤʠʩʣʝʥʥʽ Homo. 
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ʅʦʚʘʢ ʅʘʪʘʣʷ ɺʘʩʠʣʽʚʥʘ 

ʢʘʥʜʠʜʘʪ ɸʨʭʽʪʝʢʪʫʨʠ 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʆɸʇ 

ʄʘʨʪʠʥʝʥʢʦ ɸʥʥʘ ʉʝʨʛʽʾʚʥʘ 

ʢʘʥʜʠʜʘʪ ɸʨʭʽʪʝʢʪʫʨʠ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʆɸʇ  

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʤʽʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʽʤ. ʆ.ʄ. ɹʝʢʝʪʦʚʘ 

ʤ. ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ 

 

ɸ. ʇɸʃʃɸɼɯʆ ʊɸ ʉʋʏɸʉʅɸ ɸʈʍɯʊɽʂʊʋʈɸ ʂɯʅʎʗ ʍʍ ï ʇʆʏɸʊʂʋ ʍʍɯ ʉʊ. 

 

ɸʥʦʪʘʮʽʷ. ʋ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʢʦʥʮʝʧʮʽʾ, ʪʚʦʨʯʽ ʧʨʠʡʦʤʠ ʪʘ ʤʝʪʦʜʠ ʨʝʥʝʩʘʥʩʥʦʛʦ 

ʘʨʭʽʪʝʢʪʦʨʘ ɸʥʜʨʝʘ ʇʘʣʣʘʜʽʦ, ʯʠʷ ʪʚʦʨʯʽʩʪʴ ʟʘʩʥʦʚʘʥʘ ʥʘ ʜʽʘʣʦʟʽ ʟ ʘʥʪʠʯʥʦʶ ʘʨʭʽʪʝʢʪʫʨʥʦʶ 

ʩʧʘʜʱʠʥʦʶ. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʘʥʪʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ ʫ ʡʦʛʦ ʘʨʭʽʪʝʢʪʫʨʥʽʡ ʪʝʦʨʽʾ 

ʪʘ ʧʨʘʢʪʠʮʽ, ʘ ʪʘʢʦʞ ʜʽʷʣʴʥʽʩʪʴ ʡʦʛʦ ʧʦʩ-ʣʽʜʦʚʥʠʢʽʚ. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʪʦʤʫ, ʷʢ ʩʫʯʘʩʥʽ 

ʘʨʭʽʪʝʢʪʦʨʠ ʟʥʦʚʫ ʟʚʝʨʪʘʶʪʴʩʷ ʜʦ ʩʧʘʜʱʠʥʠ ʇʘʣʣʘʜʽʦ ʫ ʬʦʨʤʽ ʩʚʦʻʨʽʜʥʦʛʦ ʜʽʘʣʦʛʫ, ʧʝʨʝʦʩʤʠʩʣʶʶʯʠ 

ʪʘ ʽʥʪʝʨʧʨʝʪʫʶʯʠ ʦʨʜʝʨʥʽ ʧʨʠʥʮʠʧʠ ʫ ʢʦʥʪʝʢʩʪʽ ʩʫʯʘʩʥʦʾ ʘʨʭʽʪʝ-ʢʪʫʨʠ. ɸʥʘʣʽʟ ʢʦʥʮʝʧʮʽʡ ʽ ʪʝʦʨʽʡ 

ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʧʦʩʪʤʦʜʝʨʥʽʟʤʫ ʧʦʢʘʟʘʚ, ʱʦ ʧʦʧʨʠ ʚʽʜʤʽʥʥʽʩʪʴ ʧʽʜʭʦʜʽʚ, ʟʘʛʘ-ʣʴʥʠʤʠ ʤʦʤʝʥʪʘʤʠ ʧʽʜ 

ʯʘʩ ʟʚʝʨʥʝʥʥʷ ʜʦ ɸ. ʇʘʣʣʘʜʽʦ ʚ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʍʍ ï ʧʦʯʘʪʢʫ ʍʍI ʩʪʦʣʽʪʴ ʙʫʣʠ: ʙʘʞʘʥʥʷ ʨʦʟʚʠʚʘʪʠ 

ʤʦʚʫ ʘʨʭʽʪʝʢʪʫʨʠ ʰʣʷʭʦʤ ʟʚʝʨʥʝʥʥʷ ʜʦ ʽʩʪʦʨʠʯʥʦʾ ʩʧʘʜʱʠʥʠ; ʧʨʘʛʥʝʥʥʷ ʜʦ ʨʦʟʚʠʪʢʫ ʧʨʦʝʢʪʥʠʭ ʤʝ-

ʪʦʜʽʚ ʽ ʙʘʞʘʥʥʷ ʩʪʚʦʨʠʪʠ ʙʽʣʴʰ ʛʫʤʘʥʥʝ ʪʘ ʩʠʤʚʦʣʽʯʥʝ ʧʨʝʜʤʝʪʥʦ-ʧʨʦʩʪʦʨʦʚʝ ʤʽʩʴʢʝ ʩʝʨʝʜʦʚʠʱʝ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʨʭʽʪʝʢʪʫʨʘ ʧʦʩʪʤʦʜʝʨʥʽʟʤʫ, ʜʽʘʣʦʛʽʯʥʠʡ ʤʝʪʦʜ ʤʠʩʣʝʥʥʷ, ʪʚʦʨʯʠʡ ʤʝʪʦʜ ɸ. 

ʇʘʣʣʘʜʽʦ, ʽʩʪʦʨʠʯʥʘ ʘʩʦʮʽʘʮʽʷ. ʽʥʪʝʨʧʨʝʪʘʮʽʾ, ʦʨʜʝʨ. 

 

ɺʩʪʫʧ. ɺ ʝʧʦʭʫ ɺʽʜʨʦʜʞʝʥʥʷ ʟʘ ʘʥʘʣʦʛʽʻʶ ʜʦ ʽʜʝʾ ʚʽʜʥʦʚʣʝʥʥʷ ʚʪʨʘʯʝʥʦʾ ʟʦʣʦʪʦʾ ʣʘʪʠʥʽ ʯʝʨʝʟ 

ʜʽʘʣʦʛ ʟ ʘʥʪʠʯʥʦʶ ʢʫʣʴʪʫʨʦʶ (ʘʢʪʠʚʥʝ ʚʠʚʯʝʥʥʷ ʧʠʩʝʤʥʠʭ ʧʘʤô̫ ʪʦʢ ʘʥʪʠʯʥʠʭ ʬʽʣʦʩʦʬʽʚ ʽ ʪʨʘʢʪʘʪʫ 

ɺʽʪʨʫʚʽʷ) ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʚʽʜʨʦʜʞʝʥʥʷ ʦʨʜʝʨʥʦʾ ʤʦʚʠ (ʪʨʘʢʪʘʪʠ ɸʣʴʙʝʨʪʽ, ʇʘʣʣʘʜʽʦ, ɼʘʥʽʝʣʝ ʜʝ 

ɹʘʨʙʘʨʦ ʪʘ ʽʥʰʠʭ). ɸʨʭʽʪʝʢʪʦʨʠ ʧʨʘʛʥʫʣʠ ʚʽʜʢʨʠʪʠ ʟʘʢʦʥʠ ʽʜʝʘʣʴʥʦʾ ʛʘʨʤʦʥʽʾ ʡ ʦʨʜʝʨʥʘ ʩʠʩʪʝʤʘ ʩʪʘʣʘ 

ʪʘʢʦʶ ç̔ ʜʝʘʣʴʥʦʶ ʤʦʚʦʶè, ʷʢʘ ʩʚʽʜʦʤʦ ʩʪʚʦʨʶʚʘʚʩʷ ʯʝʨʝʟ ʚʽʜʨʦʜʞʝʥʥʷ ʡ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʘʥʪʠʯʥʠʭ 

ʦʨʜʝʨʥʠʭ ʬʦʨʤ ʽ ʧʨʠʡʦʤʽʚ. ʆʪʞʝ, ʧʨʘʛʥʫʯʠ ʜʦʩʷʛʪʠ ʽʜʝʘʣʴʥʦʾ ʛʘʨʤʦʥʽʾ, ʫ ʧʨʦʝʢʪʘʭ, ʧʦʙʫʜʦʚʘʥʠʭ ʥʘ 

ʦʩʥʦʚʽ ʘʥʪʠʯʥʠʭ ʪʨʘʜʠʮʽʡ, ʚʽʜʢʨʠʚʘʶʯʠ ʥʦʚʽ ʤʝʪʦʜʠ ʽ ʧʨʠʡʦʤʠ ʢʦʤʧʦʟʠʮʽʾ, ʨʝʥʝʩʘʥʩʥʽ ʘʨʭʽʪʝʢʪʦʨʠ 

ʨʦʟʨʦʙʠʣʠ ʫʥʽʚʝʨʩʘʣʴʥʫ ʩʠʩʪʝʤʫ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʚʠʩʣʦʚʣʶʚʘʥʥʷ, ʱʦ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʦʨʜʝʨʽ, ʷʢʠʡ 

ʧʨʦʪʷʛʦʤ ʩʪʦʣʽʪʴ ʟʘʣʠʰʘʚʩʷ ʘʢʪʫʘʣʴʥʠʤ ʽ ʧʦʨʦʜʠʚ ʙʘʛʘʪʦ ʧʦʩʣʽʜʦʚʥʠʢʽʚ ʘʞ ʜʦ ʥʘʰʠʭ ʯʘʩʽʚ. ɺ 

ʘʨʭʽʪʝʢʪʫʨʽ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ ʍʍ ï ʧʦʯ. ʍʍI ʩʪ. è ʩʝʨʝʜ ʯʠʩʣʝʥʥʠʭ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʪʝʯʽʡ ʚʠʜʽʣʝʥʦ 

ʧʦʩʪʤʦʜʝʨʥʽʟʤ ʷʢ ʥʘʧʨʷʤ, ʷʢʠʡ ʧʦʩʪʘʚʠʚ ʟʘ ʤʝʪʫ ʨʦʟʚʠʪʦʢ ʤʦʚʠ ʘʨʭʽʪʝʢʪʫʨʠ ʯʝʨʝʟ ʟʚʝʨʥʝʥʥʷ ʜʦ 

ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ. 

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʦʩʪʩʫʯʘʩʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ ʍʍ ï ʧʦʯʘʪʢʫ ʍʍ1 

ʩʪʦʣʽʪʴ ʘʢʪʠʚʥʦ ʟʚʝʨʪʘʻʪʴʩʷ ʜʦ ʦʨʜʝʨʥʦʛʦ ʤʦʚʠ ʪʘ ʦʩʦʙʣʠʚʦ ʜʦ ʦʨʜʝʨʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʝʧʦʭʠ ʨʝʥʝʩʘʥʩʫ. 

ʎʝʡ ʬʝʥʦʤʝʥ ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʙʘʛʘʪʴʦʭ ʩʫʯʘʩʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʽ ʪʝʦʨʝʪʠʢʽʚ ʘʨʭʽʪʝʢʪʫʨʠ. ʆʩʦʙʣʠʚʠʡ 

ʽʥʪʝʨʝʩ ʚʠʢʣʠʢʘʻ ʪʚʦʨʯʠʡ ʤʝʪʦʜ ʘʨʭʽʪʝʢʪʦʨʽʚ, ʷʢʽ ʚʭʦʜʷʪʴ ʫ ʜʽʘʣʦʛʽʯʥʽ ʚʽʜʥʦʩʠʥʠ ʟʽ ʩʧʘʜʱʠʥʦʶ ɸ. 

ʇʘʣʣʘʜʽʦ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʩʫʯʘʩʥʦʾ ʦʨʜʝʨʥʦʾ ʤʦʚʠ, ʘ ʪʘʢʦʞ ʧʨʠʡʦʤʽʚ ʽʩʪʦʨʠʯʥʦʾ ʘʩʦʮʽʘʮʽʾ ʘʨʭʽʪʝʢʪʦʨʽʚ 

ʧʦʩʪʤʦʜʝʨʥʽʩʪʽʚ. 

ʄʝʪʘ. ʄʝʪʦʶ ʮʽʻʾ ʩʪʘʪʪʽ ʻ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʦʨʜʝʨʥʦʾ ʤʦʚʠ ʘʨʭʽʪʝʢʪʫʨʠ ʚ ʨʦʙʦʪʘʭ ɸ. 

ʇʘʣʣʘʜʽʦ ʪʘ ʡʦʛʦ ʧʦʩʣʽʜʦʚʥʠʢʘʭ ʫ ʩʫʯʘʩʥʽʡ ʘʨʭʽʪʝʢʪʫʨʽ ʢʽʥʮʷ ʍʍ ï ʧʦʯʘʪʢʫ ʍʍ1 ʩʪ. ʋ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ 

ʍʍ ʩʪʦʣʽʪʪʷ ʚʠʥʠʢʘʶʪʴ ʥʦʚʽ ʢʦʥʮʝʧʮʽʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʦʨʜʝʨʥʦʾ ʤʦʚʠ. ʂʨʠʟʘ ʚ ʘʨʭʽʪʝʢʪʫʨʽ 1960-ʭ ʨʦʢʽʚ 

ʧʨʠʟʚʝʣʘ ʜʦ çʢʦʥʪʨ-ʤʦʜʝʨʥʽʩʪʩʴʢʦʛʦè ʧʦʯʘʪʢʫ ʨʫʭʫ ʚ ʘʨʭʽʪʝʢʪʫʨʽ. ʋ 60-ʭ ʨʦʢʘʭ. XX ʩʪʦʣʽʪʪʷ ʜʦʟʨʽʣʘ 

ʥʦʚʘ ʢʦʥʮʝʧʮʽʷ ʩʝʤʽʦʪʠʯʥʦʛʦ ʦʩʤʠʩʣʝʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ, ʷʢʘ ʚ ʢʽʥʮʽ 70-ʭ ʨʦʢʽʚ ʚʠʣʠʣʘʩʷ ʚ ʮʽʣʽʩʥʫ 

ʢʦʥʮʝʧʮʽʶ ʧʦʩʪʤʦʜʝʨʥʽʟʤʫ, ʟʘʩʥʦʚʘʥʫ ʥʘ ʫʷʚʣʝʥʥʽ ʧʨʦ ʽʩʪʦʨʽʶ ʢʫʣʴʪʫʨʠ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠ ʷʢ 

ʽʜʝʦʣʦʛʽʟʦʚʘʥʫ ʩʫʢʫʧʥʽʩʪʴ ʪʝʢʩʪʽʚ ʪʘ ʩʝʤʘʥʪʠʯʥʠʭ ʢʦʤʧʦʟʠʮʽʡ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺ ʝʧʦʭʫ ʈʝʥʝʩʘʥʩʫ ʚʽʜʙʫʣʦʩʷ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʘʥʪʠʯʥʦʾ ʦʨʜʝʨʥʦʾ 

ʤʦʚʠ. ɿʤʽʥʘ ʷʟʠʯʥʠʮʴʢʦʛʦ ʧʦʣʽʪʝʾʟʤʫ ʥʘ ʭʨʠʩʪʠʷʥʩʴʢʠʡ ʤʦʥʦʪʝʾʟʤ ʚʧʣʠʥʫʣʘ ʭʘʨʘʢʪʝʨ ʚʠʢʦʨʠʩʪʘʥʥʷ 
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ʦʨʜʝʨʥʦʛʦ ʤʦʚʠ. ʆʨʜʝʨʥʠʡ ʤʦʚʫ, ʩʬʦʨʤʦʚʘʥʠʡ ʭʽʙʘ ʱʦ ʧʨʠʨʦʜʥʠʤ ʯʠʥʦʤ ʝʧʦʭʫ ɸʥʪʠʯʥʦʩʪʽ ʽ ʷʢʠʡ 

ʚʠʩʣʦʚʣʶʚʘʚ ʨʝʣʽʛʽʡʥʽ ʽʜʝʾ ʧʦʣʽʪʝʾʟʤʫ, ʙʫʚ ʰʪʫʯʥʦ ʧʝʨʝʥʝʩʝʥʠʡ ʝʧʦʭʫ ʈʝʥʝʩʘʥʩʫ ʷʢ ʥʦʚʝ ʟʘʩʽʙ 

ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʽʜʝʡ ʭʨʠʩʪʠʷʥʩʪʚʘ, ʪʦʙʪʦ ʤʦʥʦʪʝʾʟʤʫ. ʈʝʥʝʩʘʥʩʥʘ ʢʦʤʧʦʟʠʮʽʡʥʘ ʩʠʩʪʝʤʘ ʩʧʠʨʘʣʘʩʷ ʥʘ 

ʜʽʘʣʦʛʽʯʥʠʡ ʪʠʧ ʤʠʩʣʝʥʥʷ, ʩʬʦʨʤʦʚʘʥʠʡ ʽ ʧʦʰʠʨʝʥʠʡ ʚ ɯʪʘʣʽʾ ʚ ʝʧʦʭʫ ʢʚʘʪʨʦʯʝʥʪʦ ʚʥʘʩʣʽʜʦʢ 

ʘʢʪʠʚʥʦʛʦ ʚʠʚʯʝʥʥʷ ʧʠʩʝʤʥʠʭ ʧʘʤ'ʷʪʦʢ ʘʥʪʠʯʥʠʭ ʬʽʣʦʩʦʬʽʚ. ɺ ʝʧʦʭʫ ɺʽʜʨʦʜʞʝʥʥʷ ʘʨʭʽʪʝʢʪʦʨʠ 

ʧʨʘʛʥʫʣʠ ʚʽʜʢʨʠʪʠ ʟʘʢʦʥʠ ʽʜʝʘʣʴʥʦʾ ʛʘʨʤʦʥʽʟʘʮʽʾ ʬʦʨʤʠ ʪʘ ʦʨʜʝʨʥʘ ʩʠʩʪʝʤʘ ʩʪʘʣʘ ʪʘʢʦʶ ç̔ ʜʝʘʣʴʥʦʶ 

ʤʦʚʦʶè ʜʣʷ ʘʨʭʽʪʝʢʪʫʨʠ. ʅʦʚʠʡ ʽʩʪʦʨʠʯʥʠʡ ʝʪʘʧ ʨʦʟʨʦʙʢʠ ʪʝʦʨʽʾ ʦʨʜʝʨʘ ʧʦʚ'ʷʟʘʥʽ ʟ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ 

ʩʧʨʦʙʘʤʠ ʩʪʚʦʨʝʥʥʷ ʪʝʦʨʽʾ ʘʨʭʽʪʝʢʪʫʨʠ: ʃ.-ɹ. ɸʣʴʙʝʨʪʽ çɼʝʩʷʪʴ ʢʥʠʛ ʧʨʦ ʘʨʭʽʪʝʢʪʫʨʫè (1452 ʨ.), ʉ. 

ʉʝʨʣʽʦ çʂʘʥʦʥ ʧ'ʷʪʠ ʦʨʜʝʨʽʚè (1537 ʨ.) çɿʘʛʘʣʴʥʽ ʧʨʘʚʠʣʘ ʘʨʭʽʪʝʢʪʫʨʠè, ɼʞ. ɹ. ʜʘ ɺʽʥʴʡʦʣʘ çʇʨʘʚʠʣʦ 

ʧ'ʷʪʠ ʦʨʜʝʨʽʚ ʘʨʭʽʪʝʢʪʫʨʠè (1562 ʨ.), ɸ. ʇʘʣʣʘʜʽʦ çʏʝʪʠʨʝ ʢʥʠʛʠ ʧʨʦ 4 ʢʥʠʛʠ . çɯʜʝʷ ʫʥʽʚʝʨʩʘʣʴʥʦʾ 

ʘʨʭʽʪʝʢʪʫʨʠè (1618). ɺʩʽ ʚʦʥʠ ʦʧʠʩʫʚʘʣʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʦʙʫʜʦʚʠ ʦʨʜʝʨʥʠʭ ʬʦʨʤ, ʨʝʪʝʣʴʥʦ ʚʠʚʯʘʣʠ 

ʧʨʦʧʦʨʮʽʾ ʦʨʜʝʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʦʙʫʜʦʚʠ ʢʦʤʧʦʟʠʮʽʡ. ʌʦʨʤʫʚʘʥʥʷ ʘʨʭʽʪʝʢʪʫʨʥʦʾ 

ʪʝʦʨʽʾ ʝʧʦʭʠ ʨʝʥʝʩʘʥʩʫ ʜʘʣʦ ʧʦʰʪʦʚʭ ʜʦ ʨʦʟʚʠʪʢʫ ʘʢʘʜʝʤʽʯʥʠʭ ʟʥʘʥʴ ʧʨʦ ʦʨʜʝʨʥʫ ʩʠʩʪʝʤʫ. 

ɸʨʭʽʪʝʢʪʦʨʠ ʥʘʩʪʫʧʥʠʭ ʝʧʦʭ ʫ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʩʚʦʾʭ ʪʚʦʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʨʦʧʦʨʮʽʾ ʪʘ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʝʣʠʯʠʥ ʦʨʜʝʨʥʦʾ ʩʠʩʪʝʤʠ ʟʘ ʚʽʜʦʤʠʤʠ ʽʪʘʣʽʡʩʴʢʠʤʠ ʪʨʘʢʪʘʪʘʤʠ. ʄʦʞʥʘ ʚʠʩʫʥʫʪʠ 

ʛʽʧʦʪʝʟʫ, ʱʦ ʟ ʫʩʽʭ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʤʘʡʩʪʨʽʚ ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʩʫʯʘʩʥʫ ʘʨʭʽʪʝʢʪʫʨʫ ʩʧʨʘʚʠʣʘ 

ʪʚʦʨʯʽʩʪʴ ɸ. ʇʘʣʣʘʜʽʦ. 

ʋ ʩʚʦʾʭ ʨʦʙʦʪʘʭ ɸ. ʇʘʣʣʘʜʽʦ ʚʝʜʝ ʜʽʘʣʦʛ ʟ ʘʥʪʠʯʥʠʤʠ ʧʘʤ'ʷʪʥʠʢʘʤʠ, ʜʝʤʦʥʩʪʨʫʶʯʠ ʽʜʝʶ 

ʛʘʨʤʦʥʽʟʘʮʽʾ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʬʦʨʤ ʪʘ ʧʨʦʩʪʦʨʫ, ʚʠʩʣʦʚʣʶʶʯʠ ʥʦʚʽ ʽʜʝʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʨʜʝʨʥʦʾ ʤʦʚʠ. ʋ 

ʧʨʦʝʢʪʘʭ ʟʘʤʽʩʴʢʠʭ ʚʽʣʣ ʜʣʷ ʩʚʦʾʭ ʩʫʯʘʩʥʠʢʽʚ ʚʽʥ ʭʦʯʝ ʜʦʩʷʛʪʠ ʜʦʩʢʦʥʘʣʦʩʪʽ ʘʥʪʠʯʥʦʛʦ ʽʜʝʘʣʫ. ɺʽʣʣʠ 

ʇʘʣʣʘʜʽʦ ʤʘʶʪʴ ʩʫʚʦʨʽ ʪʘ ʣʘʢʦʥʽʯʥʽ ʢʦʤʧʦʟʠʮʽʾ ʟ ʤʦʥʫʤʝʥʪʘʣʴʥʠʤʠ ʬʘʩʘʜʘʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʦʨʜʝʨʥʽ ʤʦʪʠʚʠ.  

ɼʦʩʣʽʜʞʫʶʯʠ ʘʥʪʠʯʥʽ ʧʘʤ'ʷʪʥʠʢʠ, ʇʘʣʣʘʜʽʦ ʧʝʨʝʦʩʤʠʩʣʶʻ ʪʘ ʧʝʨʝʨʦʙʣʷʻ ʦʨʜʝʨʥʫ ʩʠʩʪʝʤʫ, 

ʚʠʥʘʭʦʜʠʪʴ ʥʦʚʽ ʢʦʤʧʦʟʠʮʽʡʥʽ ʤʝʪʦʜʠ ʪʘ ʧʨʠʡʦʤʠ. ɻʦʣʦʚʥʦʶ ʪʝʤʦʶ ʡʦʛʦ ʧʨʦʝʢʪʽʚ ʩʪʘʻ ʚʠʜʽʣʝʥʠʡ, 

ʧʨʠʩʪʘʚʥʠʡ, ʥʘʢʣʘʜʥʠʡ ʪʘ çʟʣʠʪʠʡè ʦʨʜʝʨʥʠʡ ʧʦʨʪʠʢ. ʋ ʚʽʣʣʽ ʈʦʪʦʥʜʘ, ʥʘʧʨʠʢʣʘʜ, ʚʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʤʦʪʠʚ ʟʘʧʦʟʠʯʝʥʦʛʦ ʟ ʘʥʪʠʯʥʦʛʦ ʭʨʘʤʫ ʰʝʩʪʠʢʦʣʦʥʥʦʛʦ ʧʦʨʪʠʢʘ, ʪʘ ʷʢʱʦ ʟ ʇʘʥʪʝʦʥʫ ï ʪʝʤʫ ʢʫʧʦʣʠ ʽ 

ʟ'ʻʜʥʫʻ ʚ ʩʚʽʪʩʴʢʽʡ ʙʫʜʽʚʥʠʮʪʚʽ. ɺʠʩʫʥʫʪʠʡ ʚʧʝʨʝʜ ʱʦʜʦ ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ ʧʦʨʪʘʣ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ 

ʘʨʪʠʢʫʣʦʚʘʥʠʡ ʟʥʘʢ ʚʭʦʜʫ (ʨʠʩ. 1). 

 

 
ʈʠʩ. 1. ʂʦʤʧʦʟʠʮʽʡʥʽ ʧʨʠʡʦʤʠ ʥʘ ʨʦʙʦʪʘʭ ɸ. ʇʘʣʣʘʜʽʦ. ɺʠʩʫʥʝʥʥʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʦʨʪʠʢʘ, 

ʤʦʥʪʘʞ ʢʽʣʴʢʦʭ ʟʥʘʢʽʚ ʦʙʩʷʛʦʤ. ɺʽʣʣʘ ʈʦʪʦʥʜʘ, ɺʽʯʝʥʮʘ, 1560 ʨ. 

 

ʋ ʧʨʦʝʢʪʘʭ ʟʘʤʽʩʴʢʠʭ ʚʽʣʣ ʪʘ ʤʽʩʴʢʠʭ ʧʘʣʘʮʮʦ ɸ. ʇʘʣʣʘʜʽʦ ʨʦʟʨʦʙʣʷʻ ʯʠʩʣʝʥʥʽ ʧʨʠʡʦʤʠ 

ʦʨʜʝʨʥʦʾ ʢʦʤʧʦʟʠʮʽʾ: ʚʝʣʠʢʠʡ ʦʨʜʝʨ (ʫ ʚʠʛʣʷʜʽ ʧʽʚʢʦʣʦʥ ʘʙʦ ʧʽʣʷʩʪʨ), ʱʦ ʧʦʻʜʥʫʻ ʜʚʘ ʘʙʦ ʪʨʠ ʧʦʚʝʨʭʠ; 

3-ʭ ʷʨʫʩʥʝ ʯʣʝʥʫʚʘʥʥʷ ʬʘʩʘʜʫ ʦʨʜʝʨʘʤʠ; ʦʨʜʝʨ, ʧʦʩʪʘʚʣʝʥʠʡ ʥʘ ʚʠʩʦʢʦʤʫ ʨʫʩʪʦʚʘʥʦʤʫ ʮʦʢʦʣʽ 

(ʧʨʠʡʦʤ, ʱʦ ʰʠʨʦʢʦ ʧʦʰʠʨʠʚʩʷ ʚ ʢʣʘʩʠʮʠʟʤʽ), ʢʦʤʙʽʥʘʮʽʾ ʦʨʜʝʨʥʠʭ ʢʦʣʦʥʘʜ ʟ ʘʨʢʘʜʘʤʠ ʪʘ ʽʥ. (ʨʠʩ. 2).  
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ʈʠʩ. 2. ʂʦʤʧʦʟʠʮʽʡʥʽ ʧʨʠʡʦʤʠ ʫ ʨʦʙʦʪʘʭ ɸ. ʇʘʣʣʘʜʽʦ. 2-ʭ ʷʨʫʩʥʠʡ ʧʦʜʽʣ ʬʘʩʘʜʫ ʦʨʜʝʨʘʤʠ. 

 

ɼʞʝʨʝʣʦʤ ʥʘʪʭʥʝʥʥʷ ʜʣʷ ʮʝʨʢʚʠ ɯʣʴ ʈʝʜʝʥʪʦʨʝ ʫ ɺʝʥʝʮʽʾ (1592) ʩʪʘʣʘ ʘʨʭʽʪʝʢʪʫʨʘ 

ʉʪʘʨʦʜʘʚʥʴʦʛʦ ʈʠʤʫ. ʋ ʮʴʦʤʫ ʧʨʦʝʢʪʽ ʇʘʣʣʘʜʽʦ ʚʠʢʦʨʠʩʪʘʚ ʪʘʢʠʡ ʤʝʪʦʜ ʧʦʙʫʜʦʚʠ ʬʘʩʘʜʫ, ʷʢʠʡ 

ʜʦʟʚʦʣʠʚ ʥʘ ʧʣʦʱʠʥʽ ʩʪʚʦʨʠʪʠ ʽʣʶʟʽʶ ʛʣʠʙʠʥʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ [1]. 

ɺʽʥ ʜʦʩʷʛ ʮʴʦʛʦ ʝʬʝʢʪʫ ʰʣʷʭʦʤ ʥʘʢʣʘʜʘʥʥʷ ʦʜʠʥ ʥʘ ʦʜʥʦʛʦ ʢʽʣʴʢʦʭ ʨʽʟʥʦʤʘʰʪʘʙʥʠʭ ʦʨʜʝʨʥʠʭ 

ʰʘʨʽʚ. ɸʧʣʽʢʘʮʽʷ ʰʘʨʽʚ ʚʠʢʦʥʘʥʘ ʟʘ ʟʘʢʦʥʦʤ ʮʝʥʪʨʘʣʴʥʦʾ ʧʝʨʩʧʝʢʪʠʚʠ, ʧʦʙʫʜʦʚʘʥʦʾ ʥʘ ʦʨʪʦʛʦʥʘʣʴʥʽʡ 

ʧʣʦʱʠʥʽ ʬʘʩʘʜʫ. ɺ ʽʥʪʝʨ'ʻʨʽ ʪʘʢʦʞ ʧʦʻʜʥʫʶʪʴʩʷ ʢʦʣʦʥʠ ʪʘ ʧʽʣʷʩʪʨʠ. ʉʪʽʥʘ, ʨʦʟʯʣʝʥʦʚʘʥʘ ʦʨʜʝʨʦʤ, ʻ 

ʢʘʨʪʠʥʥʦʶ ʧʣʦʱʠʥʦʶ ʟʦʙʨʘʞʝʥʥʷ ʧʨʦʩʪʦʨʫ ʽ ʩʪʚʦʨʝʥʥʷ ʽʣʶʟʦʨʥʦʩʪʽ ʛʣʠʙʠʥʠ. ɼʣʷ ʧʦʩʠʣʝʥʥʷ ʝʬʝʢʪʫ 

ʛʣʠʙʠʥʠ ʧʨʦʩʪʦʨʫ ʚʽʥ ʧʨʦʚʦʜʠʪʴ ʧʦ ʧʝʨʠʤʝʪʨʫ ʙʫʜʽʚʣʽ ʘʥʪʘʙʣʝʤʝʥʪ ʚʝʣʠʢʦʛʦ ʦʨʜʝʨʘ, ʘ ʘʥʪʘʙʣʝʤʝʥʪ 

ʤʘʣʦʛʦ ʦʨʜʝʨʘ ʭʦʚʘʻ ʚʝʣʠʢʠʭ ʧʽʣʷʩʪʨʽʚ, ʪʠʤ ʩʘʤʠʤ ʩʪʚʦʨʶʶʯʠ ʝʬʝʢʪ ʜʨʫʛʦʛʦ ʧʣʘʥʫ (ʨʠʩ. 3). 

ɿ ʚʠʥʠʢʥʝʥʥʷʤ ʨʝʥʝʩʘʥʩʥʦʛʦ ʪʝʘʪʨʫ, ʦʙ'ʻʢʪʦʤ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʪʘʻ ʷʢ ʧʨʦʩʪʽʨ ʪʝʘʪʨʫ, ʘ ʡ ʩʘʤ 

ʪʝʘʪʨʘʣʽʟʦʚʘʥʠʡ ʨʠʪʫʘʣ ʟʽ ʚʩʽʤʘ ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ï ʫʷʚʣʝʥʥʷ, ʩʮʝʥʦʛʨʘʬʽʷ, ʽʛʨʠ, ʽʣʶʟʽʾ ʪʦʱʦ. ʋ 

ɺʽʯʝʥʮʽ ʚ ʪʝʘʪʨʽ ʆʣʽʤʧʽʢʦ (1580) ʇʘʣʣʘʜʽʦ ʧʝʨʝʦʩʤʠʩʣʠʚ ʬʦʨʤʠ ʘʥʪʠʯʥʦʛʦ ʪʝʘʪʨʫ. 

ʅʦʚʦʚʚʝʜʝʥʥʷ ʟʘʜʫʤʫ ʇʘʣʣʘʜʽʦ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʽʥ ʚʢʣʶʯʘʻ ʝʣʝʤʝʥʪʠ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ 

ʟʘʢʨʠʪʠʡ ʧʨʦʩʪʽʨ ʪʝʘʪʨʘʣʴʥʦʛʦ ʟʘʣʫ. ɺʽʥ ʧʨʘʛʥʝ ʧʝʨʝʪʚʦʨʠʪʠ ʚʥʫʪʨʽʰʥʽʡ ʧʨʦʩʪʽʨ ʪʝʘʪʨʘʣʴʥʦʛʦ ʟʘʣʫ ʥʘ 

ʽʣʶʟʦʨʥʫ ʢʘʨʪʠʥʫ ʤʽʩʴʢʠʭ ʚʫʣʠʮʴ ʪʘ ʧʣʦʱ, ʱʦ ʟʣʠʚʘʶʪʴʩʷ, ʟʘ ʡʦʛʦ ʟʘʜʫʤʦʤ, ʥʘ ʮʽʣʽʩʥʠʡ ʧʨʦʩʪʽʨ 

ʧʨʦʩʮʝʥʽʫʤʫ ʪʘ ʘʤʬʽʪʝʘʪʨʫ. çʎʝʡ ʝʬʝʢʪ ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʧʣʘʩʪʠʯʥʦʛʦ ʦʙ'ʻʜʥʘʥʥʷ ʚʩʽʭ ʧʨʦʩʪʦʨʦʚʠʭ 

ʝʣʝʤʝʥʪʽʚ ʢʦʤʧʦʟʠʮʽʾ ʪʘ ʚʠʢʦʥʘʥʥʷ ʾʭ ʫ ʩʢʣʘʜʥʽʡ ʚʟʘʻʤʦʜʽʾ ʫʣʶʙʣʝʥʠʭ ʇʘʣʣʘʜʽʦ ʨʽʟʥʦʤʘʩʰʪʘʙʥʠʭ 

ʦʨʜʝʨʥʠʭ ʥʘʰʘʨʫʚʘʥʴè [2, ʩ. 58]. 
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ʈʠʩ. 3. ʂʦʤʧʦʟʠʮʽʡʥʽ ʧʨʠʡʦʤʠ ʫ ʨʦʙʦʪʘʭ ɸ. ʇʘʣʣʘʜʽʦ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʝʣʠʢʦʛʦ ʦʨʜʝʨʘ 

 

ʆʙʨʘʟ ʘʤʬʽʪʝʘʪʨʫ ʟʘʣʫ ʜʣʷ ʛʣʷʜʘʯʽʚ, ʦʪʦʯʝʥʦʛʦ ʢʦʣʦʥʘʜʦʶ, ʟʛʦʜʦʤ ʪʨʘʢʪʫʶʪʴ ʽ ʨʦʟʚʠʚʘʶʪʴ ʫ 

ʩʚʦʾʭ ʨʦʙʦʪʘʭ ʉʪ. ʉʢʘʤʦʮʮʽ ʚ ʪʝʘʪʨʽ ɻʦʥʟʘʛʫ ʚ ʉʘʙʽʦʥʝʪʽ (1590 ʨ.), ɼʦ. ʥ. ʃʴʦʜʫ ʚ ʪʝʘʪʨʽ ʚ ɹʝʟʘʥʩʦʥʽ 

(1771 ʨ.), ʈ. ɹʦʬʽʣ ʫ ʞʠʪʣʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ çɸʙʨʘʢʩʘʩè ʫ ʌʨʘʥʮʽʾ (1978 ʨ.) ʪʘ ʽʥ. (ʨʠʩ. 4). 

 

 
ʈʠʩ. 4. ɺʧʣʠʚ ʧʨʦʪʦʪʠʧʽʚ ʫ ʪʝʘʪʨʽ ɻʦʥʟʘʛʫ, ʉʪ. ʉʢʘʤʦʮʮʽ, 1590 ʨ. 

 

ʅʦʚʘʪʦʨʩʪʚʦ ʪʘ ʫʥʽʚʝʨʩʘʣʽʟʤ ʦʨʜʝʨʥʦʾ ʤʦʚʠ ɸ. ʇʘʣʣʘʜʽʦ ʙʫʣʠ ʟʘʪʨʝʙʫʚʘʥʽ ʙʘʛʘʪʴʤʘ 

çʧʘʣʘʜʽʘʥʽʩʪʘʤʠè ʫ ʍVII ï ʍVIII ʩʪʦʣʽʪʪʷʭ, ʽ ʡʦʛʦ ʧʦʩʣʽʜʦʚʥʠʢʘʤʠ ʫ ʍIʍ, ʍʍ ʽ ʧʦʯʘʪʢʫ ʍʍI ʩʪʦʣʽʪʪʷ. 

ɯʥʪʝʨʧʨʝʪʘʮʽʾ ʡʦʛʦ ʨʦʙʽʪ ʥʝʩʣʠ ʫ ʩʦʙʽ ʽʜʝʶ ʧʨʠʯʝʪʥʦʩʪʽ ʛʘʨʤʦʥʽʾ ʘʥʪʠʯʥʦʾ ʢʣʘʩʠʢʠ. ʇʘʣʣʘʜʽʘʥʩʴʢʠʡ 

ʩʪʠʣʴ ʘʩʦʮʽʶʚʘʚʩʷ ʟ ʥʝʩʢʽʥʯʝʥʥʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʦʨʜʝʨʥʠʭ ʢʦʤʧʦʟʠʮʽʡ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʣʠ ʥʦʚʠʤ 

ʟʘʚʜʘʥʥʷʤ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

ʋ ɸʥʛʣʽʾ XVII ʩʪʦʣʽʪʪʽ ɯ. ɼʞʦʥʩ ʟʘʧʦʯʘʪʢʫʚʘʚ ʨʦʟʚʠʪʦʢ ʘʥʛʣʽʡʩʴʢʦʛʦ ʧʘʣʘʜʽʘʥʽʟʤʫ, ʚ XVIII 

ʩʪʦʣʽʪʪʽ çʇʘʣʣʘʜʽʦ, éʟʘʚʜʷʢʠ ʧʨʦʧʘʛʘʥʜʽ ʣʦʨʜʘ ɹʝʨʣʽʥʛʪʦʥʘ, ʙʫʜʽʚʣʷʤ ʽ ʧʫʙʣʽʢʘʮʽʷʤ, - ʩʪʘʚ ʽʜʝʘʣʦʤ 

ʨʘʮʽʦʥʘʣʽʩʪʽʚ ʽ ʢʣʘʩʠʮʠʩʪʽʚ ʚ ɸʥʛʣʽʾ, ʧʦʯʠʥʘʶʯʠ ʟ 1715 ʨ., ʽ ʜʘʣʽè [3, ʩ. 249]. ʋ ʍVIII ʩʪʦʣʽʪʪʽ 

ʽʪʘʣʽʡʩʴʢʽ ʘʨʭʽʪʝʢʪʦʨʠ ʪʘ ʤʽʩʮʝʚʽ ʤʘʡʩʪʨʠ, ʷʢʽ ʟʜʦʙʫʣʠ ʦʩʚʽʪʫ ʚ ɭʚʨʦʧʽ, ʧʦʰʠʨʠʣʠ ʧʘʣʘʜʽʘʥʩʴʢʽ ʤʦʪʠʚʠ 

ʚ ʟʘʤʽʩʴʢʠʭ ʩʘʜʠʙʘʭ. ʋ XVIII ʩʪ. ʂʘʥʘʣʝʪʪʦ ʩʪʚʦʨʶʚʘʚ ʘʨʭʽʪʝʢʪʫʨʥʽ ʬʘʥʪʘʟʽʾ ʧʘʥʦʨʘʤ ʤʽʩʪʘ ʥʘ ʪʝʤʫ 

ʘʨʭʽʪʝʢʪʫʨʠ ʇʘʣʣʘʜʽʦ. ʍʘʨʘʢʪʝʨʥʽ ʧʘʣʘʜʽʡʩʴʢʽ ʨʠʩʠ ʧʨʦʛʣʷʜʘʶʪʴʩʷ ʚ ɹʫʢʝʥʛʝʤʩʴʢʦʤʫ ʧʘʣʘʮʽ ʚ 

ʃʦʥʜʦʥʽ (1703), ɹʽʣʦʤʫ ʜʦʤʽ ʫ ɺʘʰʠʥʛʪʦʥʽ (1792-1800), ʈʝʡʭʩʪʘʛʫ ʚ ɹʝʨʣʽʥʽ (1884-1894). ɼʽʘʣʦʛ ʟ 

ʇʘʣʣʘʜʽʦ ʫ ʧʨʦʝʢʪʘʭ ʚʝʣʠ ʪʘʢʽ ʘʨʭʽʪʝʢʪʦʨʠ ʷʢ ɯ. ɼʞʦʥʩ, ʈ. ɸʜʘʤ, ʋ. ʏʝʡʤʙʝʨʩ, ʏ.ɯ. ʂʘʤʝʨʦʥ, ɼ. 

ʂʚʘʨʝʥʛʽ, ʊ. ɼʞʝʬʬʝʨʩʦʥ ɼ. ʂʚʘʨʝʥʛʽ, ɯ. ʉʪʘʨʦʚ, ɯ. ɾʦʚʪʦʚʩʴʢʠʡ ʪʘ ʽʥ. 

ʈʘʜʷʥʩʴʢʽ ʘʨʭʽʪʝʢʪʦʨʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʪʝʭʥʽʢʠ ʜʽʘʣʦʛʫ ʟʽ ʩʧʘʜʱʠʥʦʶ ʷʢ ʘʥʪʠʯʥʦʩʪʽ, ʽ 

ʨʝʥʝʩʘʥʩʫ. ʈʘʜʷʥʩʴʢʘ ʽʜʝʦʣʦʛʽʷ ʚʠʤʘʛʘʣʘ ʚʽʜ ʘʨʭʽʪʝʢʪʦʨʽʚ ʚʠʩʣʦʚʠʪʠ ʪʨʽʫʤʬ ʢʦʤʫʥʽʩʪʠʯʥʦʾ ʜʝʨʞʘʚʠ. 

ʉʪʚʝʨʜʞʫʶʯʠ, ʱʦ çʢʣʘʩʠʢʘ-ʮʝ ʥʘʡʚʠʱʘ ʤʫʜʨʽʩʪʴè [4, ʩ. 36], ɯ. ɾʦʚʪʦʚʩʴʢʠʡ ʤʘʡʩʪʝʨʥʦ ʽʥʪʝʨʧʨʝʪʫʚʘʚ 

ʧʘʣʣʘʜʠʥʩʴʢʽ ʤʦʪʠʚʠ ʪʘ ʰʠʨʦʢʦ ʧʦʰʠʨʠʚ ʽʜʝʾ ʨʝʥʝʩʘʥʩʥʦʾ ʢʣʘʩʠʢʠ. 


