
ɽʭʦʢʘʨʜʽʦʛʨʘʬʽʷ ʧʨʠ ʥʝʚʽʜʢʣʘʜʥʠʭ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʩʪʘʥʘʭ: 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʋʢʨʘʾʥʩʴʢʦʛʦ ʪʦʚʘʨʠʩʪʚʘ ʢʘʨʜʽʦʣʦʛʽʚ ʪʘ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ 

ʛʨʦʤʘʜʩʴʢʦʾ ʦʨʛʘʥʽʟʘʮʽʾ çɸʩʦʮʽʘʮʽʷ ʬʘʭʽʚʮʽʚ ʟ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʾè 

 

ʈʦʙʦʯʘ ʛʨʫʧʘ: ɺ.ʄ. ʂʦʚʘʣʝʥʢʦ, ʄ.ʄ. ɼʦʣʞʝʥʢʦ, ʆ.ʉ. ʉʠʯʦʚ, ʖ.ɸ. 

ɯʚʘʥʽʚ, ʉ.ɺ. ʇʦʪʘʰʝʚ, ʃ.ʄ. ɻʨʫʙʷʢ 

 

ɽʭʦʢʘʨʜʽʦʛʨʘʬʽʷ (ɽʭʦʂɻ) ʩʴʦʛʦʜʥʽ ʻ ʦʜʥʠʤ ʟ ʥʘʡʧʦʪʫʞʥʽʰʠʭ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʪʘ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ  ʽʥʩʪʨʫʤʝʥʪʽʚ ʩʫʯʘʩʥʦʾ ʥʝʚʽʜʢʣʘʜʥʦʾ 

ʤʝʜʠʮʠʥʠ. ɸʣʝ ʜʦ ʩʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ ʥʝ ʙʫʣʠ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʱʦʜʦ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʥʝʚʽʜʢʣʘʜʥʠʭ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʩʪʘʥʘʭ. ɼʘʥʠʡ 

ʜʦʢʫʤʝʥʪ ʦʧʠʩʫʻ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ɽʭʦʂɻ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʥʝʚʽʜʢʣʘʜʥʠʤʠ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʤʠ ʩʪʘʥʘʤʠ, ʟʦʢʨʝʤʘ ʟ ʛʦʩʪʨʠʤ ʙʦʣʝʤ ʚ ʛʨʫʜʥʽʡ ʢʣʽʪʮʽ, 

ʛʦʩʪʨʦʶ ʩʝʨʮʝʚʦʶ ʥʝʜʦʩʪʘʪʥʽʩʪʶ, ʧʽʜʦʟʨʦʶ ʥʘ ʪʘʤʧʦʥʘʜʫ ʩʝʨʮʷ, 

ʫʩʢʣʘʜʥʝʥʥʷʤʠ ʽʥʬʘʨʢʪʫ ʤʽʦʢʘʨʜʫ, ʛʦʩʪʨʦʶ ʧʘʪʦʣʦʛʽʻʶ ʢʣʘʧʘʥʽʚ ʩʝʨʮʷ, 

ʚʢʣʶʯʘʶʯʠ ʝʥʜʦʢʘʨʜʠʪ, ʛʦʩʪʨʦʶ ʧʘʪʦʣʦʛʽʻʶ ʚʠʩʭʽʜʥʦʾ ʘʦʨʪʠ ʪʘ 

ʫʩʢʣʘʜʥʝʥʥʷʤʠ ʨʽʟʥʠʭ ʽʥʚʘʟʠʚʥʠʭ ʚʪʨʫʯʘʥʴ. ʊʘʢʦʞ ʨʦʟʛʣʷʥʫʪʦ ʦʢʨʝʤʽ 

ʘʩʧʝʢʪʠ ʚʽʜʥʦʩʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ɽʭʦʂɻ ʧʨʠ ʽʥʰʠʭ ʛʦʩʪʨʠʭ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ 

ʩʮʝʥʘʨʽʷʭ 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ:  ʥʝʚʽʜʢʣʘʜʥʘ ʢʘʨʜʽʦʣʦʛʽʷ, ʧʘʮʽʻʥʪʠ ʫ ʢʨʠʪʠʯʥʦʤʫ ʩʪʘʥʽ, 

ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʷ, ʨʝʢʦʤʝʥʜʘʮʽʾ 

 

ɺʩʪʫʧ 

ɽʭʦʢʘʨʜʽʦʛʨʘʬʽʷ (ɽʭʦʂɻ) ʻ ʦʜʥʠʤ ʟ ʥʘʡʧʦʪʫʞʥʽʰʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ, ʱʦ ʻ ʩʴʦʛʦʜʥʽ ʜʦʩʪʫʧʥʠʤʠ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʠʭ 

ʟʘʢʣʘʜʽʚ ʥʝʚʽʜʢʣʘʜʥʦʾ ʜʦʧʦʤʦʛʠ ʚ ʢʨʠʪʠʯʥʠʭ ʩʪʘʥʘʭ, ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ ʪʘ 

ʨʝʘʥʽʤʘʮʽʾ, ʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʯʘʩʥʦʛʦ ɽʭʦʂɻ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤ 

ʫ ʚʝʜʝʥʥʽ ʧʘʮʽʻʥʪʽʚ ʟ ʛʦʩʪʨʠʤʠ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ. ɽʭʦʂɻ 

ʟʜʘʪʥʘ ʥʘʜʘʚʘʪʠ ʚʘʞʣʠʚʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʧʝʨʽʦʜʫ ʚʝʜʝʥʥʷ ʪʘ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʘʮʽʻʥʪʘ. ɼʦʚʝʜʝʥʦ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ ɽʭʦʂɻ ʚʧʣʠʚʘʶʪʴ ʥʘ 



ʪʘʢʪʠʢʫ ʚʝʜʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʚ 60 ï 80% ʚʠʧʘʜʢʽʚ ʥʘ ʜʦʛʦʩʧʽʪʘʣʴʥʦʤʫ ʝʪʘʧʽ, 

ʧʦʣʽʧʰʫʶʪʴ ʜʽʘʛʥʦʩʪʠʯʥʫ ʪʦʯʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚ ʫʤʦʚʘʭ ʨʝʘʥʽʤʘʮʽʾ ʪʘ 

ʜʦʧʦʤʘʛʘʶʪʴ ʟ'ʷʩʫʚʘʪʠ ʝʪʽʦʣʦʛʽʶ ʥʝʚʠʟʥʘʯʝʥʦʾ ʛʽʧʦʪʝʥʟʽʾ ʚ 48% ʧʘʮʽʻʥʪʽʚ 

ʚʽʜʜʽʣʝʥʴ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ, ʘ ʪʘʢʦʞ ʥʘʜʘʶʪʴ ʜʦʜʘʪʢʦʚʫ ʮʽʥʥʫ ʽʥʬʦʨʤʘʮʽʶ 

ʧʦʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʘʪʝʪʝʨʠʟʘʮʽʾ ʣʝʛʝʥʝʚʦʾ ʘʨʪʝʨʽʾ. ɽʭʦʂɻ ʩʴʦʛʦʜʥʽ ʚʢʣʶʯʝʥʦ 

ʚ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʧʨʦʪʦʢʦʣ ʚʝʜʝʥʥʷ ʭʚʦʨʠʭ ʟ ʛʦʩʪʨʠʤ ʽʥʬʘʨʢʪʦʤ ʤʽʦʢʘʨʜʘ 

(ɻɯʄ) ʪʘ ʚ ʤʽʞʥʘʨʦʜʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʚʝʜʝʥʥʷ ʧʘʮʽʻʥʪʽʚ ʟ ʟʫʧʠʥʢʦʶ ʩʝʨʮʷ. ɺ 

ʫʤʦʚʘʭ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ ɽʭʦʂɻ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʝ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʘ 

ʤʦʥʽʪʦʨʠʥʛʫ ʩʝʨʮʝʚʦʛʦ ʚʠʢʠʜʫ, ʪʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʨʫʰʝʥʴ ʚʥʫʪʨʽʰʥʴʦ 

ʩʝʨʮʝʚʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ ʪʘ ʢʦʨʦʥʘʨʥʦʾ ʧʝʨʬʫʟʽʾ, ʘ ʪʘʢʦʞ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʘʥʘʪʦʤʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʘʻ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʜʽʘʛʥʦʟʫ. ʍʦʯʘ 

ʧʦʪʝʥʮʽʡʥʠʡ ʩʧʝʢʪʨ ʟʘʩʪʦʩʫʚʘʥʥʷ ɽʭʦʂɻ ʻ ʦʯʝʚʠʜʥʠʤ, ʜʦ ʩʴʦʛʦʜʥʽ ʥʝ ʙʫʣʦ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ɽʭʦʂɻ ʚ ʫʤʦʚʘʭ ʛʦʩʪʨʦʾ 

ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʜʦʧʦʤʦʛʠ ʚ ʋʢʨʘʾʥʽ. ɺ ʜʘʥʦʤʫ ʜʦʢʫʤʝʥʪʽ ʦʧʠʩʘʥʝ 

ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ɽʭʦʂɻ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʦʩʪʨʠʤʠ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʤʠ 

ʩʪʘʥʘʤʠ, ʟʦʢʨʝʤʘ ʟ ʛʦʩʪʨʠʤ ʙʦʣʝʤ ʚ ʛʨʫʜʥʽʡ ʢʣʽʪʮʽ, ʛʦʩʪʨʦʶ ʩʝʨʮʝʚʦʶ 

ʥʝʜʦʩʪʘʪʥʽʩʪʶ (ʉʅ), ʧʽʜʦʟʨʦʶ ʥʘ ʪʘʤʧʦʥʘʜʫ ʩʝʨʮʷ, ʫʩʢʣʘʜʥʝʥʥʷʤʠ ɻɯʄ, 

ʛʦʩʪʨʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʢʣʘʧʘʥʥʦʾ ʬʫʥʢʮʽʾ, ʚʢʣʶʯʘʶʯʠ ʝʥʜʦʢʘʨʜʠʪ, ʛʦʩʪʨʦʶ 

ʧʘʪʦʣʦʛʽʻʶ ʚʠʩʭʽʜʥʦʾ ʘʦʨʪʠ ʪʘ ʫʩʢʣʘʜʥʝʥʥʷʤʠ ʧʽʩʣʷ ʽʥʚʘʟʠʚʥʠʭ ʚʪʨʫʯʘʥʴ. 

ʊʘʢʦʞ ʦʧʠʩʘʥʽ ʩʧʝʮʠʬʽʯʥʽ ʘʩʧʝʢʪʠ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɽʭʦʂɻ ʚ ʫʤʦʚʘʭ 

ʛʦʩʪʨʠʭ ʢʘʨʜʽʘʣʴʥʠʭ ʩʪʘʥʽʚ. 

ʊʠʧʠ ɽʭʦʂɻ ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʏʠʩʣʝʥʥʽ ʧʝʨʝʰʢʦʜʠ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʚ ʫʤʦʚʘʭ ʛʦʩʪʨʠʭ ʩʪʘʥʽʚ ʻ ʜʦʙʨʝ 

ʜʦʢʫʤʝʥʪʦʚʘʥʠʤʠ ʪʘ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʧʝʨʝʣʽʢʫ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʱʦ 

ʚʢʣʶʯʘʶʪʴ ʘʥʘʪʦʤʽʯʥʽ ʪʘ ʢʦʥʩʪʠʪʫʮʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʘʮʽʻʥʪʘ, ʡʦʛʦ ʩʪʘʥ 

(ʣʝʞʘʯʠʡ, ʩʠʜʷʯʠʡ, ʪʦʱʦ), ʟʘʩʪʦʩʫʚʘʥʥʷ ʰʪʫʯʥʦʾ ʚʝʥʪʠʣʷʮʽʾ ʣʝʛʝʥʽʚ (ʐɺʃ) ʟ 

ʧʦʟʠʪʠʚʥʠʤ ʪʠʩʢʦʤ, ʪʨʘʚʤʫ ʣʝʛʝʥʽʚ ʪʘ ʩʫʧʫʪʥʽʭ ʫʩʢʣʘʜʥʝʥʴ (ʧʥʝʚʤʦʪʦʨʘʢʩ, 

ʧʥʝʚʤʦʤʝʜʽʘʩʪʽʥʫʤ, ʪʦʱʦ), ʩʫʧʫʪʥʽ ʪʨʘʚʤʠ (ʛʦʣʦʚʠ ʪʘ ʰʠʾ, ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ, 

ʪʦʱʦ) ʪʘ ʥʘʷʚʥʽʩʪʴ ʙʠʥʪʽʚ, ʜʨʝʥʘʞʽʚ, ʧʦʚ'ʷʟʦʢ, ʪʦʱʦ. ʂʨʽʤ ʪʦʛʦ ʜʘʥʽ ɽʭʦʂɻ 

ʧʦʚʠʥʥʽ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠʩʷ ʚ ʢʦʥʪʝʢʩʪʽ ʪʦʛʦ, ʱʦ ʧʘʮʽʻʥʪ ʤʘʻ ʛʦʩʪʨʠʡ, 



ʢʨʠʪʠʯʥʠʡ ʪʘ ʥʝʚʽʜʢʣʘʜʥʠʡ ʩʪʘʥ, ʱʦ ʤʘʻ ʚʨʘʭʦʚʫʚʘʪʠ ʧʝʨʝʣʽʢ ʬʘʢʪʦʨʽʚ, ʱʦ ʚ 

ʥʦʨʤʽ ʥʝ ʚʨʘʭʦʚʫʶʪʴʩʷ ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʩʪʦʤ (ʊʘʙ. 1). ʂʨʽʤ ʪʦʛʦ, ʤʦʞʫʪʴ 

ʽʩʥʫʚʘʪʠ ʢʨʠʪʠʯʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʪʘʢʦʞ ʫʩʢʣʘʜʥʶʶʪʴ ʨʦʙʦʪʫ ʝʭʦʛʨʘʬʽʩʪʘ ʪʘ 

ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʜʘʥʠʭ (ʥʘʧʨ., ʟʫʧʠʥʢʘ ʩʝʨʮʷ). 

ʊʘʙ. 1 ʉʪʘʥʠ ʪʘ ʬʘʢʪʦʨʠ, ʱʦ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ɽʭʦʂɻ ʟʥʘʭʽʜʢʠ ʪʘ 

ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʭʚʦʨʠʭ ʚ ʢʨʽʪʠʯʥʠʭ ʩʪʘʥʘʭ 

¶  ʐʪʫʯʥʘ ʚʝʥʪʠʣʷʮʽʷ ʣʝʛʝʥʽʚ (ʐɺʃ) ʟ ʧʦʟʠʪʠʚʥʠʤ ʪʠʩʢʦʤ 

ü  ʐɺʃ ʟ ʽʥʪʫʙʘʮʽʻʶ 

ü  ʈʽʟʥʽ ʨʝʞʠʤʠ ʚʝʥʪʠʣʷʮʽʾ 

ü  ɿʥʷʪʪʷ ʟ ʚʝʥʪʠʣʷʮʽʾ 

¶  ʆʙ'ʻʤ  ʮʠʨʢʫʣʶʶʯʦʾ ʢʨʦʚʽ (ʆʎʂ) 

¶  ɯʥʦʪʨʦʧʥʠʡ ʩʪʘʪʫʩ 

¶  ʄʝʪʘʙʦʣʽʯʥʠʡ ʩʪʘʪʫʩ 

¶  ɽʬʝʢʪʠ ʩʝʜʘʮʽʾ ʧʨʠ ʛʦʩʪʨʦʤʫ ʽʥʬʘʨʢʪʽ ʤʽʦʢʘʨʜʫ  

¶  ʈʽʚʥʽ O2 ʪʘ CO2  

¶  ʄʝʭʘʥʽʯʥʘ ʧʽʜʪʨʠʤʢʘ ʢʨʦʚʦʦʙʽʛʫ 

¶  ɽʢʩʪʨʘʢʦʨʧʦʨʘʣʴʥʘ ʧʽʜʪʨʠʤʢʘ ʜʠʭʘʥʥʷ 

¶  ʈʽʟʥʽ ʚʧʣʠʚʠ ʥʘ ʧʨʘʚʽ ʪʘ ʣʽʚʽ ʚʽʜʜʽʣʠ ʩʝʨʮʷ 

¶  ɺʟʘʻʤʦʜʽʷ ʤʽʞ ʰʣʫʥʦʯʢʘʤʠ ʚ ʢʦʥʪʝʢʩʪʽ ʨʝʩʧʽʨʘʪʦʨʥʦʾ ʧʽʜʪʨʠʤʢʠ 

¶  ɺʠʟʥʘʯʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʨʝʬʝʨʘʪʠʚʥʠʭ ʤʝʞ ʚ ʫʤʦʚʘʭ ʽʥʪʝʥʩʠʚʥʦʾ 

ʪʝʨʘʧʽʾ ʪʘ ʨʝʘʥʽʤʘʮʽʾ 

¶  ɺʠʢʣʶʯʝʥʥʷ ʙʽʣʴʰʦʩʪʽ ʪʘʢʠʭ ʧʘʮʽʻʥʪʽʚ ʟ ʨʘʥʜʦʤʽʟʦʚʘʥʠʭ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ  

 

ɺʠʙʽʨ ʤʝʪʦʜʫ ʚʽʟʫʘʣʽʟʘʮʽʾ ʚ ʧʦʧʫʣʷʮʽʾ ʧʘʮʽʻʥʪʽʚ ʟ ʥʝʚʽʜʢʣʘʜʥʠʤʠ ʪʘ 

ʛʦʩʪʨʠʤʠ ʩʪʘʥʘʤʠ ʤʘʻ ʟʘʣʝʞʠʪʠ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʯʫʪʣʠʚʦʩʪʽ ʪʘ ʩʧʝʮʠʬʽʯʥʦʩʪʽ 

ʤʝʪʦʜʠʢʠ ʜʣʷ ʜʘʥʦʛʦ ʧʦʪʝʥʮʽʡʥʦʛʦ ʜʽʘʛʥʦʟʫ, ʘʣʝ ʡ ʤʘʻ ʚʢʣʶʯʘʪʠ ʨʠʟʠʢʠ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʜʦ ʧʦʪʝʥʮʽʡʥʦ ʚʽʜʜʘʣʝʥʠʭ ʚʽʜʜʽʣʝʥʴ ʣʽʢʫʚʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ 

(ʥʘʧʨ., ʥʘ ʢʦʤʧôʶʪʝʨʥʫ ʪʦʤʦʛʨʘʬʽʶ (ʂʊ) ʘʙʦ ʤʘʛʥʝʪʦ-ʨʝʟʦʥʘʥʩʥʫ ʪʦʤʦʛʨʘʬʽʶ 



(ʄʈʊ) ʩʝʨʮʷ). ʊʦʤʫ ɽʭʦʂɻ, ʷʢ ʤʝʪʦʜʠʢʘ, ʷʢʫ ʤʦʞʣʠʚʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ çʫ 

ʣʽʞʢʘ ʭʚʦʨʦʛʦè ʻ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦʶ ʚ ʫʤʦʚʘʭ ʢʘʨʜʽʦʣʦʛʽʯʥʦʾ ʽʥʪʝʥʩʠʚʥʦʾ 

ʪʝʨʘʧʽʾ ʪʘ ʨʝʘʥʽʤʘʮʽʾ. 

ʊʨʘʥʩʪʦʨʘʢʘʣʴʥʘ ɽʭʦʂɻ 

ʊʨʘʥʩʪʦʨʘʢʘʣʴʥʘ ɽʭʦʂɻ (ʊʊɽʭʦʂɻ) ʻ ʟʘʛʘʣʴʥʦʶ ʧʦʯʘʪʢʦʚʦʶ ʤʝʪʦʜʠʢʦʶ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʨʠ ʦʮʽʥʮʽ ʛʦʩʪʨʠʭ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʩʪʘʥʽʚ. ɺʦʥʘ ʻ ʰʠʨʦʢʦ 

ʜʦʩʪʫʧʥʦʶ, ʪʘ ʙʽʣʴʰʽʩʪʴ ʢʘʨʜʽʦʣʦʛʽʚ ʟʚʠʯʘʡʥʦ ʚʤʽʶʪʴ ʾʾ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ, ʷʢ 

ʚʠʤʘʛʘʻʪʴʩʷ ʫ ʙʽʣʴʰʦʩʪʽ ʢʣʽʥʽʯʥʠʭ ʩʮʝʥʘʨʽʾʚ, ʘʩʦʮʽʡʦʚʘʥʠʭ ʟ ʫʤʦʚʘʤʠ 

ʚʽʜʜʽʣʝʥʴ ʨʝʘʥʽʤʘʮʽʾ ʪʘ ʽʥʪʝʥʩʠʚʥʦʾ ʪʝʨʘʧʽʾ (ɺʈɯʊ) [2]. ʏʘʩʪʦ ʚ ʫʤʦʚʘʭ ɺʈɯʊ 

ʦʧʪʠʤʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʊʊɽʭʦʂɻ ʻ ʥʝʤʦʞʣʠʚʠʤʠ, ʧʨʠ ʮʴʦʤʫ ʯʘʩʪʦ 

ʧʨʠʭʦʜʠʪʴʩʷ ʚʜʘʚʘʪʠʩʷ ʜʦ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ (ʋɿ) ʚʽʢʦʥ. ʗʢʱʦ 

ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʦʙʤʝʞʝʥʠʤʠ ʪʽʣʴʢʠ ʩʪʘʥʜʘʨʪʥʠʤʠ 

ʜʦʩʪʫʧʘʤʠ [3], ʮʝ ʯʘʩʪʦ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʪʦʛʦ, ʱʦ ʚʘʞʣʠʚʽ ʟʥʘʭʽʜʢʠ, 

ʢʨʠʪʠʯʥʽ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ ʨʦʟʫʤʽʥʥʷ ʧʘʪʦʣʦʛʽʾ ʪʘ ʧʘʪʦʬʽʟʽʦʣʦʛʽʾ, 

ʧʨʦʧʫʩʢʘʶʪʴʩʷ. ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʮʽ ʪʨʫʜʥʦʱʽ, ɽʭʦʂɻ ʚ ʫʤʦʚʘʭ ɺʈɯʊ ʩʣʽʜ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʘʢ ʰʠʨʦʢʦ, ʷʢ ʪʽʣʴʢʠ ʤʦʞʣʠʚʦ, ʘ ʚʽʜʜʽʣʝʥʥʷ ʤʘʻ ʙʫʪʠ 

ʟʘʙʝʟʧʝʯʝʥʠʤ ʧʦʚʥʦʮʽʥʥʠʤ ʩʫʯʘʩʥʠʤ ʘʧʘʨʘʪʦʤ ʜʣʷ ɽʭʦʂɻ [3, 4]. ʎʝ 

ʧʦʣʦʞʝʥʥʷ ʤʘʻ ʙʫʪʠ ʚʽʜʦʢʨʝʤʣʝʥʝ ʚʽʜ ʪʝʥʜʝʥʮʽʾ ʜʦ ʬʦʢʫʩʥʦʛʦ ɽʭʦʂɻ ʪʘ/ʘʙʦ 

ʚʠʢʦʥʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ çʢʠʰʝʥʴʢʦʚʠʤʠè ʧʨʠʩʪʨʦʷʤʠ ʤʘʣʦʛʦ ʨʦʟʤʽʨʫ. 

ʏʝʨʝʟʩʪʨʘʚʦʭʽʜʥʘ ɽʭʦʂɻ 

ʏʝʨʝʟʩʪʨʘʚʦʭʽʜʥʘ ɽʭʦʂɻ (ʏʉɽʭʦʂɻ) ʟʚʠʯʘʡʥʦ ʻ ʧʦʢʘʟʘʥʦʶ ʧʨʠ ʥʝ 

ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʊʊɽʭʦʂɻ. ɺʪʽʤ, ʚ ʫʤʦʚʘʭ ɺʈɯʊ ʏʉɽʭʦʂɻ ʤʦʞʝ 

ʚʠʩʪʫʧʘʪʠ ʤʝʪʦʜʠʢʦʶ ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʝʨʰʦʾ ʣʽʥʽʾ, ʢʦʣʠ ʟ ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ 

ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʥʝ ʽʥʬʦʨʤʘʪʠʚʥʽʩʪʴ ʊʊɽʭʦʂɻ ʘʙʦ ʧʨʠ ʧʝʚʥʠʭ ʢʣʽʥʽʯʥʠʭ 

ʩʮʝʥʘʨʽʷʭ, ʢʦʣʠ ʦʙʦʚôʷʟʢʦʚʠʤ ʻ ʦʧʪʠʤʘʣʴʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʧʝʚʥʠʭ ʩʪʨʫʢʪʫʨ 

ʩʝʨʮʷ ʪʘ/ʘʙʦ ʚʝʣʠʢʠʭ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʩʫʜʠʥ. ɼʦʚʽʨʘ ʨʝʟʫʣʴʪʘʪʘʤ 

ʩʫʙʦʧʪʠʤʘʣʴʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʧʽʜʯʘʩ ʊʊɽʭʦʂɻ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʨʦʧʫʩʢʽʚ 

ʘʙʦ ʥʝʚʽʨʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʦʪʨʠʤʘʥʠʭ ʟʥʘʭʽʜʦʢ, ʪʘ ʭʠʙʥʠʭ ʜʽʘʛʥʦʟʽʚ ʚ ʥʘʩʣʽʜʢʫ 

ʟ ʞʠʪʪʻʚʦ ʥʝʙʝʟʧʝʯʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ ʜʣʷ ʧʘʮʽʻʥʪʘ. ʏʉɽʭʦʂɻ ʟʚʠʯʘʡʥʦ ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʦʩʦʙʣʠʚʦ ʫ ʚʠʧʘʜʢʘʭ ʛʦʩʪʨʠʭ ʘʦʨʪʘʣʴʥʠʭ ʩʠʥʜʨʦʤʽʚ, ʛʦʩʪʨʦʾ 



ʢʣʘʧʘʥʥʦʾ ʨʝʛʫʨʛʽʪʘʮʽʾ, ʛʦʩʪʨʦʾ ʜʠʩʬʫʥʢʮʽʾ ʢʣʘʧʘʥʥʠʭ ʧʨʦʪʝʟʽʚ, ʪʨʘʚʤʽ ʛʨʫʜʥʦʾ 

ʢʣʽʪʢʠ, ʨʦʟʰʘʨʫʚʘʥʥʷ ʘʦʨʪʠ ʪʘ ʬʽʙʨʠʣʷʮʽʾ/ʪʨʽʧʦʪʽʥʥʷ ʧʝʨʝʜʩʝʨʜʴ ʜʣʷ 

ʚʠʢʣʶʯʝʥʥʷ ʪʨʦʤʙʦʟʫ [2, 5]. ɼʦʩʣʽʜʞʝʥʥʷ ʥʝ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʫ ʧʘʮʽʻʥʪʽʚ ʚ 

ʩʪʘʥʽ ʛʽʧʦʢʩʽʾ ʘʙʦ ʫ ʪʠʭ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʥʝ ʤʦʞʫʪʴ ʩʘʤʦʩʪʽʡʥʦ ʟʘʙʝʟʧʝʯʠʪʠ 

ʧʨʦʭʽʜʥʽʩʪʴ ʜʠʭʘʣʴʥʠʭ ʰʣʷʭʽʚ ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʾ ʽʥʢʫʙʘʮʽʾ ʪʘ ʐɺʃ. ɺ 

ʧʦʧʫʣʷʮʽʾ ʧʘʮʽʻʥʪʽʚ ʚ ʢʨʠʪʠʯʥʠʭ ʩʪʘʥʘʭ ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʏʉɽʭʦʂɻ ʩʣʽʜ 

ʚʠʢʣʶʯʠʪʠ ʘʙʦ ʢʦʨʠʛʫʚʘʪʠ ʥʘʷʚʥʫ ʢʦʘʛʫʣʦʧʘʪʽʶ, ʧʨʦʚʦʜʠʪʠ ʽʥʢʫʙʘʮʽʶ 

ʩʪʨʘʚʦʭʦʜʫ ʧʽʜ ʢʦʥʪʨʦʣʝʤ ʧʨʷʤʦʾ ʣʘʨʠʥʛʦʩʢʦʧʽʾ, ʪʘ ʨʦʟʛʣʷʜʘʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʜʽʘʪʨʠʯʥʠʭ ʜʘʪʯʠʢʽʚ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʧʦʪʝʥʮʽʡʥʦʾ ʪʨʘʚʤʠ, 

ʦʩʦʙʣʠʚʦ ʫ ʧʘʮʽʻʥʪʽʚ ʥʘ ʤʝʭʘʥʽʯʥʽʡ ʢʘʨʜʽʘʣʴʥʽʡ ʪʘ ʨʝʩʧʽʨʘʪʦʨʥʽʡ ʧʽʜʪʨʠʤʮʽ. 

ʇʽʜʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʪʨʽʙʝʥ ʤʦʥʽʪʦʨʠʥʛ ʜʠʭʘʥʥʷ ʪʘ ʛʝʤʦʜʠʥʘʤʽʢʠ 

ʚʽʜʧʦʚʽʜʥʠʤ ʩʧʝʮʽʘʣʽʩʪʦʤ (ʘʥʝʩʪʝʟʽʦʣʦʛ, ʨʝʘʥʽʤʘʪʦʣʦʛ), ʧʨʠʩʫʪʥʽʤ ʧʽʜʯʘʩ 

ʏʉɽʭʦʂɻ. 

ɽʭʦʂɻ ʟ ʢʦʥʪʨʘʩʪʫʚʘʥʥʷʤ 

ɽʭʦʂɻ ʟ ʢʦʥʪʨʘʩʪʫʚʘʥʥʷʤ ʢʦʥʪʨʘʩʪʥʠʤʠ ʘʛʝʥʪʘʤʠ ʜʨʫʛʦʛʦ ʧʦʢʦʣʽʥʥʷ 

ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʧʦʢʨʘʱʠʪʠ ʚʽʟʫʘʣʽʟʘʮʽʶ ʝʥʜʦʢʘʨʜʫ [6], ʱʦ ʻ ʦʩʦʙʣʠʚʦ 

ʢʦʨʠʩʥʠʤ ʜʣʷ ʦʮʽʥʢʠ ʩʠʩʪʦʣʽʯʥʦʾ ʬʫʥʢʮʽʾ ʣʽʚʦʛʦ ʰʣʫʥʦʯʢʘ (ʃʐ) ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʧʦʛʘʥʦʶ ʚʽʟʫʘʣʽʟʘʮʽʻʶ ʤʝʞ ʝʥʜʦʢʘʨʜʫ ʃʐ, ʦʩʦʙʣʠʚʦ ʫ ʚʠʧʘʜʢʘʭ 

ʧʩʝʚʜʦʘʥʝʚʨʠʟʤ ʪʘ ʚʥʫʪʨʽʰʥʴʦʢʘʨʜʽʘʣʴʥʠʭ ʦʙ'ʻʤʥʠʭ ʫʪʚʦʨʝʥʴ (ʤʘʩ) [7, 8]. ɺ 

ʫʤʦʚʘʭ ʛʦʩʪʨʦʾ ʉʅ ʢʦʥʪʨʘʩʪʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ 

ʟʦʙʨʘʞʝʥʥʷ ʜʦʧʧʣʝʨʽʚʩʴʢʠʭ ʩʧʝʢʪʨʽʚ (çʢʦʥʚʝʨʪʽʚè), ʱʦ ʜʦʧʦʤʘʛʘʻ ʚ 

ʜʽʘʛʥʦʩʪʠʮʽ ʚʘʞʢʦʛʦ ʘʦʨʪʘʣʴʥʦʛʦ ʩʪʝʥʦʟʫ (ɸʉ) ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʧʦʛʘʥʦʶ 

ʚʽʟʫʘʣʽʟʘʮʽʻʶ. ʊʘʢʦʞ ʡʦʛʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʜʽʘʛʥʦʩʪʠʢʠ ʨʦʟʰʘʨʫʚʘʥʥʷ ʘʦʨʪʠ [9]. ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʧʝʚʥʽ ʤʽʨʢʫʚʘʥʥʷ 

ʙʝʟʧʝʢʠ ʪʘʢʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʘʥʽʰʝ, ʥʝʜʘʚʥʦ ʦʧʫʙʣʽʢʦʚʘʥʽ ʜʘʥʽ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʘʩʪʫʚʘʥʥʷ ʥʝ ʟʙʽʣʴʰʫʻ ʨʠʟʠʢ ʩʤʝʨʪʥʦʩʪʽ ʥʘʚʽʪʴ ʫ ʧʘʮʽʻʥʪʽʚ ʚ 

ʢʨʠʪʠʯʥʠʭ ʩʪʘʥʘʭ [10-13]. ɿʙʦʚʪʘʥʠʡ ʬʽʟʽʦʣʦʛʽʯʥʠʡ ʨʦʟʯʠʥ ʤʦʞʝ ʙʫʪʠ 

ʢʦʨʠʩʥʠʤ ʚ ʜʠʬʝʨʝʥʮʽʡʥʽʡ ʜʽʘʛʥʦʩʪʠʮʽ ʚʥʫʪʨʽʰʥʴʦʩʝʨʮʝʚʠʭ ʪʘ 

ʽʥʪʨʘʧʫʣʴʤʦʥʘʨʥʠʭ ʰʫʥʪʽʚ, ʪʘ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ 

ʢʦʨʝʢʪʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʨʝʥʘʞʫ ʧʽʜʯʘʩ ʧʝʨʠʢʘʨʜʽʦʮʝʥʪʝʟʫ ʧʽʜ ʢʦʥʪʨʦʣʝʤ 



ɽʭʦʂɻ. ɼʝʪʘʣʽ ʟ ʢʣʽʥʽʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʥʪʨʘʩʪʥʦʾ ɽʭʦʂɻ ʥʘʚʝʜʝʥʽ ʫ 

ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʷʭ ɭʚʨʦʧʝʡʩʴʢʦʾ ʘʩʦʮʽʘʮʽʾ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ 

ʚʽʟʫʘʣʽʟʘʮʽʾ [14]. 

ʋʣʴʪʨʘʟʚʫʢʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ ʣʝʛʝʥʽʚ 

ʋʣʴʪʨʘʟʚʫʢʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ (ʋɿɼ) ʣʝʛʝʥʽʚ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʷ ʥʘ ʙʫʜʴ-

ʷʢʦʤʫ ʜʦʩʪʫʧʥʦʤʫ ʋɿ-ʘʧʘʨʘʪʽ ʚ ɺ-ʨʝʞʠʤʽ, ʚʢʣʶʯʘʶʯʠ çʢʠʰʝʥʴʢʦʚʽè 

ʧʨʠʩʪʨʦʾ, ʪʘ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʚ ʜʠʬʝʨʝʥʮʽʡʥʽʡ ʜʽʘʛʥʦʩʪʠʮʽ ʧʨʠʯʠʥ 

ʛʦʩʪʨʦʾ ʟʘʜʠʰʢʠ, ʦʩʦʙʣʠʚʦ ʚ ʜʽʘʛʥʦʩʪʠʮʽ ʪʘ ʚʠʢʣʶʯʝʥʥʽ ʧʥʝʚʤʦʪʦʨʘʢʩʫ, 

ʛʽʜʨʦʪʦʨʘʢʩʫ ʪʘ ʚʠʷʚʣʝʥʥʽ ʽʥʪʝʨʩʪʝʮʽʡʥʦʛʦ ʥʘʙʨʷʢʫ [15, 16]. 

ʌʦʢʫʩʥʝ ʫʣʴʪʨʘʟʚʫʢʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʨʮʷ 

ʇʨʦʪʦʢʦʣʠ ʬʦʢʫʩʥʦʛʦ ʋɿ-ʜʦʩʣʽʜʞʝʥʥʷ ʩʝʨʮʷ (FoCUS) [17, 18]  ʙʫʣʠ 

ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʰʚʠʜʢʦʛʦ ʚʠʷʚʣʝʥʥʷ ʟʥʘʯʫʱʦʾ ʢʘʨʜʽʘʣʴʥʦʾ ʾʧʘʪʦʣʦʛʽʾ ʪʘ 

ʦʮʽʥʢʠ ʦʙ'ʻʤʽʚ ʧʦʨʦʞʥʠʥ ʪʘ ʬʫʥʢʮʽʾ ʰʣʫʥʦʯʢʽʚ, ʟʦʢʨʝʤʘ, ʚ ʫʤʦʚʘʭ, ʜʝ 

ʢʨʠʪʠʯʥʠʤ ʻ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʟʫʧʠʥʢʫ ʩʝʨʮʷ ʪʘ ʪʨʘʚʤʠ. ɼʝʢʽʣʴʢʘ 

ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʨʦʪʦʢʦʣʠ ʪʠʧʫ çFoCUSè ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ 

ʽʥʬʦʨʤʘʮʽʻʶ, ʥʝʦʙʭʽʜʥʦʶ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʚ ʫʤʦʚʠʭ ʛʦʩʪʨʠʭ ʩʪʘʥʽʚ 

[17-19]. ɽʭʦʂɻ ʩʴʦʛʦʜʥʽ ʻ ʨʝʢʦʤʝʥʜʦʚʘʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ (ʟʘ ʥʘʷʚʥʦʩʪʽ 

ʚʽʜʧʦʚʽʜʥʠʤ ʯʠʥʦʤ ʪʨʝʥʦʚʘʥʠʭ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ) ʧʽʜʯʘʩ ʨʝʘʥʽʤʘʮʽʡʥʠʭ 

ʟʘʭʦʜʽʚ ʧʨʠ ʟʫʧʠʥʮʽ ʩʝʨʮʷ [19]. ʇʨʠ ʮʴʦʤʫ, ʩʣʽʜ ʟ ʦʙʝʨʝʞʥʽʩʪʶ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʨʝʟʫʣʴʪʘʪʦʤ 

ʧʨʦʪʦʢʦʣʫ ʪʠʧʫ çFoCUSè, ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʣʽʤʽʪʦʚʘʥʘ ʢʽʣʴʢʽʩʪʴ ʰʚʠʜʢʦ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʨʦʧʫʩʢʽʚ ʯʠ ʭʠʙʥʦʾ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʱʦ ʪʽʣʴʢʠ ʚʠʢʦʥʘʚʝʮʴ ʥʝ ʧʘʤôʷʪʘʻ ʧʨʦ 

ʥʠʭ ʪʘ ʦʙʤʝʞʝʥʥʷ ʪʘʢʠʭ ʧʨʦʪʦʢʦʣʽʚ [17, 20]. 

ɸʧʘʨʘʪʫʨʘ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ çʢʠʰʝʥʴʢʦʚʦʛʦè ʨʦʟʤʽʨʫ 

ɸʧʘʨʘʪʫʨʘ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʢʠʰʝʥʴʢʦʚʦʛʦ ʨʦʟʤʽʨʫ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʷʢ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʣʷ ʧʝʨʚʠʥʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʚ ʫʤʦʚʘʭ ʚʽʜʜʽʣʫ ʨʝʘʥʽʤʘʮʽʾ ʷʢ 

ʜʦʜʘʪʦʢ ʜʦ ʦʙ'ʻʢʪʠʚʥʦʛʦ ʦʛʣʷʜʫ ʚ ɺʈɯʊ ʪʘ ʢʘʪʝʪʝʨʠʟʘʮʽʡʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ [21]. 

ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʷʢʽʩʪʴ ʚʽʟʫʘʣʽʟʘʮʽʾ ʮʠʭ ʥʦʚʠʭ ʤʽʥʽʘʪʶʨʥʠʭ ɽʭʦʂɻ 

ʩʠʩʪʝʤ ʟʚʠʯʘʡʥʦ ʻ ʜʦʩʪʘʪʥʽʤʠ ʜʣʷ ʷʢʽʩʥʦʾ (ʘʣʝ ʥʝ ʢʽʣʴʢʽʩʥʦʾ) ʦʮʽʥʢʠ ʬʫʥʢʮʽʾ 



ʰʣʫʥʦʯʢʽʚ ʪʘ ʢʣʘʧʘʥʽʚ, ʩʪʘʥʫ ʚʠʧʦʪʫ ʚ ʧʝʨʠʢʘʨʜʽ ʪʘ ʧʣʝʚʨʽ ʘʙʦ 

ʝʢʩʪʨʘʚʘʩʢʫʣʷʨʥʽʡ ʣʝʛʝʥʝʚʽʡ ʨʽʜʠʥʽ [21], ʚʪʽʤ, ʚʦʥʠ ʤʘʶʪʴ ʩʫʪʪʻʚʽ ʦʙʤʝʞʝʥʥʷ 

ʱʦʜʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʧʨʦ ʷʢʽ ʤʘʶʪʴ ʟʥʘʪʠ ʜʦʩʣʽʜʥʠʢʠ, ʪʘ ʾʭ ʥʝ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʧʦʚʥʦʮʽʥʥʫ ʟʘʤʽʥʫ ʧʦʚʥʦʮʽʥʥʦʛʦ ɽʭʦʂɻ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʈʽʚʝʥʴ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ɺʠʢʦʥʘʥʥʷ ʷʢ ʊʊɽʭʦʂɻ, ʪʘʢ ʽ ʏʉɽʭʦʂɻ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʫ 

ʧʘʮʽʻʥʪʽʚ ʟ ʛʦʩʪʨʠʤʠ ʘʙʦ ʢʨʠʪʠʯʥʠʤʠ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʤʠ ʩʪʘʥʘʤʠ ʚʠʤʘʛʘʻ 

ʧʝʚʥʦʛʦ ʨʽʚʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʪʘ ʦʩʚʽʪʠ ʦʧʝʨʘʪʦʨʘ, ʧʦ ʤʝʥʰʽʡ ʤʽʨʽ 

ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʨʽʚʥʶ ʧʣʘʥʦʚʠʭ ɽʭʦʂɻ ʜʦʩʣʽʜʞʝʥʴ [22]. ɼʦʩʚʽʜʯʝʥʠʡ 

ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʩʪ ʟʚʠʯʘʡʥʦ ʟʜʘʪʝʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʙʠʜʚʽ ʤʝʪʦʜʠʢʠ 

(ʊʊɽʭʦʂɻ ʪʘ ʏʉɽʭʦʂɻ) ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʩʽʻʾ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʆʧʝʨʘʪʦʨ 

ʤʫʩʠʪʴ ʧʨʠʡʤʘʪʠ ʜʦ ʫʚʘʛʠ ʧʘʪʦʬʽʟʽʦʣʦʛʽʯʥʠʡ ʩʪʘʪʫʩ ʧʘʮʽʻʥʪʘ, ʯʘʩʪʦ ʥʘ ʬʦʥʽ 

ʩʪʘʥʫ ʛʝʤʦʜʠʥʘʤʽʢʠ, ʱʦ ʰʚʠʜʢʦ ʟʤʽʥʶʻʪʴʩʷ, ʪʘ ʚʤʽʪʠ ʧʨʠʭʦʜʠʪʠ ʜʦ ʧʝʚʥʦʛʦ 

ʩʠʥʪʝʟʫ ʚʩʽʻʾ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʘʜʝʢʚʘʪʥʦʛʦ 

ʪʝʨʘʧʝʚʪʠʯʥʦʛʦ ʨʽʰʝʥʥʷ. ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʏʉɽʭʦʂɻ ʪʘ ʽʥʰʠʭ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚʽʟʫʘʣʽʟʘʮʽʾ ʚ ɽʭʦʂɻ ʦʧʝʨʘʪʦʨʠ ʤʘʶʪʴ ʚʠʢʦʥʘʪʠ ʚʽʜʧʦʚʽʜʥʝ 

ʪʨʝʥʫʚʘʥʥʷ ʘʙʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʟ ʘʢʮʝʥʪʦʤ ʥʘ ʚʠʢʦʥʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ 

ʛʦʩʪʨʠʭ ʩʠʪʫʘʮʽʷʭ ʪʘ ʫʤʦʚʘʭ ɺʈɯʊ [22]. ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ɽʭʦʂɻ ʫ 

ʧʘʮʽʻʥʪʽʚ ʚ ʫʤʦʚʘʭ ɺʈɯʊ ʯʘʩʪʦ ʚʠʤʘʛʘʻʪʴʩʷ ʷʢ ʫʨʛʝʥʪʥʘ ʘʙʦ ʥʝʚʽʜʢʣʘʜʥʘ 

ʧʨʦʮʝʜʫʨʘ, ʧʨʦʧʦʥʫʻʪʴʩʷ, ʱʦʙ ʫʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʧʽʜ ʥʘʛʣʷʜʦʤ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʝʢʩʧʝʨʪʘ-ʢʘʨʜʽʦʣʦʛʘ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʨʽʚʥʝʤ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ 

ɽʭʦʂɻ ʚ ʫʤʦʚʘʭ ʥʝʚʽʜʢʣʘʜʥʠʭ ʩʪʘʥʽʚ [20, 22]. ʇʨʠʥʮʠʧʠ, ʧʨʘʢʪʠʯʥʽ ʪʘ 

ʩʧʝʮʠʬʽʯʥʽ ʘʩʧʝʢʪʠ, ʧʦʚôʷʟʘʥʽ ʟ ɽʭʦʂɻ ʧʨʠ ʥʝʚʽʜʢʣʘʜʥʠʭ ʩʪʘʥʘʭ ʚʠʢʣʘʜʝʥʽ ʫ 

ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʷʭ [20]. ɺʟʘʛʘʣʽ ʨʝʢʦʤʝʥʜʦʚʘʥʠʤʠ ʻ ʜʚʘ ʨʽʚʥʷ 

ʢʦʤʧʝʪʝʥʮʽʾ: ʨʽʚʝʥʴ ʥʝʟʘʣʝʞʥʦʛʦ ʦʧʝʨʘʪʦʨʘ ʪʘ ʨʽʚʝʥʴ ʦʧʝʨʘʪʦʨʘ-ʝʢʩʧʝʨʪʘ [20]. 

ʅʘʧʦʣʝʛʣʠʚʦ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ, ʱʦʙ ʚʩʽ ʢʘʨʜʽʦʣʦʛʠ, ʟʘʣʫʯʝʥʽ ʜʦ ʨʦʙʦʪʠ ʫ ɺʈɯʊ 

ʪʘ ʧʨʠ ʥʝʚʽʜʢʣʘʜʥʠʭ ʩʠʪʫʘʮʽʷʭ ʥʘ ʨʝʛʫʣʷʨʥʽʡ ʦʩʥʦʚʽ, ʧʨʦʡʰʣʠ ʜʦʜʘʪʢʦʚʽ 

ʢʫʨʩʠ ʫʜʦʩʢʦʥʘʣʝʥʥʷ, ʷʢʽ ʙ ʚʢʣʶʯʘʣʠ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʱʦʥʘʡʤʝʥʰ 150 ɽʭʦʂɻ 

ʜʦʩʣʽʜʞʝʥʴ ʚ ʢʨʠʪʠʯʥʠʭ ʘʙʦ ʨʝʘʥʽʤʘʮʽʡʥʠʭ ʩʮʝʥʘʨʽʷʭ ʟ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʛʦ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʥʘʚʠʯʦʢ ʪʘ ʧʨʠʜʙʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʜʦʩʚʽʜʫ [20]. 



ɺʘʞʣʠʚʠʤ ʻ ʧʽʜʙʽʨ ʘʜʝʢʚʘʪʥʠʭ ʚʠʧʘʜʢʽʚ ʟ ʨʽʟʥʠʤʠ ʥʦʟʦʣʦʛʽʷʤʠ, ʘ ʪʘʢʦʞ 

ʧʨʠʥʘʡʤʥʽ 50 ʩʘʤʦʩʪʽʡʥʦ ʚʠʢʦʥʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʙ ʙʫʣʠ ʟʘʜʦʢʫʤʝʥʪʦʚʘʥʽ 

ʪʘ ʽʥʪʝʨʧʨʝʪʦʚʘʥʽ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʝʢʩʧʝʨʪʽʚ. ɼʣʷ ʥʝʢʘʨʜʽʦʣʦʛʽʚ ʚʠʤʦʛʠ 

ʤʘʶʪʴ ʙʫʪʠ ʧʨʘʢʪʠʯʥʦ ʪʘʢʠʤʠ ʩʘʤʠʤʠ, ʘʣʝ ʟ ʜʦʜʘʪʢʦʚʠʤ ʪʝʦʨʝʪʠʯʥʠʤ ʢʫʨʩʦʤ 

ʟ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʨʝʘʥʽʤʘʮʽʾ ʪʘ ʢʨʠʪʠʯʥʠʭ ʽ ʥʝʚʽʜʢʣʘʜʥʠʭ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ 

ʩʪʘʥʽʚ, ʱʦ ʜʫʞʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ.  

ʂʦʤʧʝʪʝʥʪʥʽʩʪʴ ʤʦʞʝ ʬʦʨʤʘʣʴʥʦ ʦʮʽʥʶʚʘʪʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʝʨʪʠʬʽʢʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʧʽʩʣʷ ʢʫʨʩʽʚ ʪʝʤʘʪʠʯʥʦʛʦ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ [23].  

ʂʣʽʥʽʯʥʽ ʩʮʝʥʘʨʽʾ 

ɼʝʷʢʽ ʢʣʽʥʽʯʥʽ ʩʮʝʥʘʨʽʾ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʧʝʚʥʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʪʨʫʜʥʦʱʽ ʚ 

ʧʝʚʥʠʭ ʢʣʽʥʽʯʥʠʭ ʫʤʦʚʘʭ ʚʽʜ ʜʦʛʦʩʧʽʪʘʣʴʥʦʛʦ ʝʪʘʧʫ ʪʘ ʧʨʠʡʤʘʣʴʥʦʛʦ ʧʦʢʦʶ 

ʜʦ ʢʘʪʝʪʝʨʠʟʘʮʽʡʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ ʪʘ ʚʽʜʜʽʣʝʥʥʷ ʽʥʚʘʟʠʚʥʦʾ ʢʘʨʜʽʦʣʦʛʽʾ (ʊʘʙ. 2).  

ɿʫʧʠʥʢʘ ʩʝʨʮʷ 

ʅʘʡʙʽʣʴʰ ʝʢʩʪʨʝʤʘʣʴʥʦʶ ʩʠʪʫʘʮʽʻʶ ʟ ʥʝʚʽʜʢʣʘʜʥʠʭ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ 

ʩʪʘʥʽʚ ʻ ʟʫʧʠʥʢʘ ʩʝʨʮʷ. ʃʽʪʝʨʘʪʫʨʥʽ ʜʞʝʨʝʣʘ ʟ ɽʭʦʂɻ ʩʚʽʜʯʘʪʴ, ʱʦ ʮʷ 

ʤʝʪʦʜʠʢʘ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʘ ʘʙʦ ʚʠʢʣʶʯʝʥʥʷ ʧʝʚʥʠʭ 

ʧʨʠʯʠʥ ʟʫʧʠʥʢʠ ʩʝʨʮʷ, ʷʢʽ ʥʝ ʤʦʞʥʘ ʜʽʘʛʥʦʩʪʫʚʘʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʥʰʽ 

ʜʽʘʛʥʦʩʪʠʯʥʦ-ʣʽʢʫʚʘʣʴʥʽ ʤʝʪʦʜʠʢʠ (ʛʽʧʦʚʦʣʝʤʽʷ, ʪʘʤʧʦʥʘʜʘ, ʊɽʃɸ, ʚʘʞʢʘ 

ʜʠʩʬʫʥʢʮʽʷ ʃʐ / ʇʐ, ɻɯʄ ʪʘ ʥʘʧʨʫʞʝʥʠʡ ʧʥʝʚʤʦʪʦʨʘʢʩ [19, 26]. ʇʨʠ 

ʥʘʣʝʞʥʦʤʫ ʪʨʝʥʫʚʘʥʥʽ ʧʨʦʚʝʜʝʥʥʷ ɽʭʦʂɻ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ 

ʩʝʨʮʝʚʦ-ʣʝʛʝʥʝʚʦʾ ʨʝʘʥʽʤʘʮʽʾ (ʉʃʈ) ʪʘ ʤʦʞʝ ʧʦʪʝʥʮʽʡʥʦ ʧʦʣʽʧʰʠʪʠ ʷʢʽʩʪʴ 

ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʚʧʣʠʥʫʪʠ ʥʘ ʪʘʢʪʠʢʫ ʣʽʢʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ 

ʧʦʜʘʣʴʰʦʛʦ ʚʝʜʝʥʥʷ ʧʘʮʽʻʥʪʘ ʧʽʩʣʷ ʚʜʘʣʠʭ ʨʝʘʥʽʤʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ. ɼʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ɽʭʦʂɻ ʚ ʪʘʢʠʭ ʩʠʪʫʘʮʽʷʭ ʚʢʨʘʡ ʙʘʞʘʥʠʤ ʻ ʩʝʨʪʠʬʽʢʘʮʽʷ 

ʦʧʝʨʘʪʦʨʘ ʟ ʉʃʈ (ʟʦʙʨʘʞʝʥʥʷ ʤʦʞʫʪʴ ʦʪʨʠʤʫʚʘʪʠʩʷ ʪʽʣʴʢʠ ʧʽʜʯʘʩ ʧʝʨʝʚʽʨʢʠ 

ʧʫʣʴʩʫ / ʨʠʪʤʫ). ʄʽʞʥʘʨʦʜʥʽ ʜʦʢʘʟʦʚʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʩʚʽʜʯʘʪʴ ʥʘ ʢʦʨʠʩʪʴ 

ʧʨʦʚʝʜʝʥʥʷ ɽʭʦʂɻ ʧʽʜʯʘʩ ʉʃʈ ʜʦʩʚʽʜʯʝʥʠʤʠ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʪʨʝʥʦʚʘʥʠʤʠ 

ʦʧʝʨʘʪʦʨʘʤʠ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʘʙʦ ʚʠʢʣʶʯʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦ ʟʚʦʨʦʪʥʠʭ ʧʨʠʯʠʥ 



ʟʫʧʠʥʢʠ ʩʝʨʮʷ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʚʠʙʦʨʫ ʪʘʢʪʠʢʠ ʚʝʜʝʥʥʷ ʧʘʮʽʻʥʪʘ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʩʣʷ ʨʝʘʥʽʤʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ [19]. 

ʊʘʙ. 2. ɽʭʦʂɻ ʦʟʥʘʢʠ, ʱʦ ʤʦʞʫʪʴ ʚʢʘʟʫʚʘʪʠ ʥʘ ʧʨʠʯʠʥʫ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ 

ʧʨʠ ʛʦʩʪʨʠʭ ʥʝʚʽʜʢʣʘʜʥʠʭ ʢʘʨʜʽʦʣʦʛʽʯʥʠʭ ʩʪʘʥʘʭ. 

ʉʠʩʪʦʣʽʯʥʘ ʉʅ ʉʅ ʽʟ ʟʙʝʨʝʞʝʥʦʶ 

ʌɺ ʃʐ 

ʊɽʃɸ ʊʘʤʧʦʥʘʜʘʜ 

1. ʌɺ ʃʐ <45-

50%ʘ 

2. ʂɼʈ ʃʐ > 

5,5 ʩʤ ʪʘ / ʘʙʦ >32 

/ʤ2 

3. ʂʉʈ ʃʐ >4,5 

ʩʤʘ ʪʘ/ʘʙʦ 25 ʤʤ/ʤ2 

4. ʂɼʆ ʃʐ >97 

ʤʣ/ʤ2 

5. ʂʉʆ ʃʐ >43 

ʤʣ/ʤ2 

6. ʇʦʨʫʰʝʥʥʷ 
ʩʢʦʨʦʪʣʠʚʦʩʪʽ ʩʪʽʥʦʢ 

7. ɺʽʜʥʦʩʥʘ 
(ʬʫʥʢʮʽʦʥʘʣʴʥʘ) ʄʈ 

ʘʙʦ ʊʈ 

8. ʇʽʢʦʚʘ 
ʰʚʠʜʢʽʩʪʴ ʥʘ ʊʂ >3 

ʤ/ʩ 

9. ɯʥʪʝʛʨʘʣ 
ʣʽʥʽʡʥʦʾ ʰʚʠʜʢʦʩʪʽ 

ʧʦʪʦʢʫ (VTI) <15 ʩʤʘ 

10. ɼʽʘʩʪʦʣʽʯʥʘ 
ʜʠʩʬʫʥʢʮʽʷ (ɽ/ɸ Ó2 

+ DT <150 ʤʩ ʚʢʘʟʫʻ 

ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʪʠʩʢʫ 

ʥʘʧʦʚʥʝʥʥʷ ʃʐ)ʙ  

11. ʋɿ ʩʠʤʧʪʦʤ 
çʣʝʛʝʥʝʚʠʭ ʢʦʤʝʪèʚ 

1. ʌɺ ʃʐ 
Ó50%ʘ 

2. ʂɼʆ ʃʐ <97 

ʤʣ/ʤ2 

3. ʂʉʆ ʃʐ <43 

ʤʣ/ʤ2ʘ 

4. E/eô Ó13ʙ 

5. Ar ï A Ó30 ʤʩ 

6. ʆʙ'ʻʤ ʃʇ Ó34 
ʤʣ/ʤ2 

7. ʇʽʢʦʚʘ 
ʰʚʠʜʢʽʩʪʴ ʥʘ ʊʂ >3 

ʤ/ʩ 

8. ʋɿ ʩʠʤʧʪʦʤ 
çʣʝʛʝʥʝʚʠʭ ʢʦʤʝʪè + 

ʢʣʽʥʽʯʥʘ 

ʩʠʤʧʪʦʤʘʪʠʢʘ ʉʅ 

1. ʊʨʦʤʙʦʟ ʚ 
ʧʦʨʦʞʥʠʥʘʭ ʧʨʘʚʠʭ 

ʚʽʜʜʽʣʽʚ 

2. ɸʥʦʤʘʣʽʾ 
ʨʫʭʽʚ ʩʪʽʥʦʢ 

3. ɼʠʣʘʪʘʮʽʷ 
ʇʇ, ʇʐ 

(ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʂɼʈ ʇʐ / ʃʐ >0,6 

ʧʣʦʱ >1,0 

4. ɿʘʛʘʣʴʥʘ 
ʛʽʧʦʢʽʥʝʟʽʷ ʇʐ 

5. ɻʽʧʝʨʢʽʥʝʟʽʷ 
ʟʘ ʩʠʤʧʪʦʤʦʤ 

ʄʘʢʂʦʥʝʣʣʘʛ 

6. ʊʈ ʨʽʟʥʦʛʦ 
ʩʪʫʧʝʥʷ ʚʘʞʢʦʩʪʽ 

(ʚʽʜ ʣʝʛʢʦʾ ʜʦ 

ʚʘʞʢʦʾ. 

7. ʃʝʛʝʥʝʚʘ 
ʛʽʧʝʨʪʝʥʟʽʷ ʚ ʤʝʞʘʭ 

40-50 ʤʤ ʨʪ.ʩʪ. (>60 

ʤʤ ʨʪ.ʩʪ. ʫ ʚʠʧʘʜʢʘʭ, 

ʷʢʱʦ ʚʦʥʘ ʚʞʝ ʙʫʣʘ 

ʚ ʘʥʘʤʥʝʟʽ 

1. ɿʚʠʯʘʡʥʦ 
ʚʝʣʠʢʠʡ 

ʛʽʜʨʦʧʝʨʠʢʘʨʜ 

2. ʉʝʨʮʝ, ʱʦ 
çʢʘʯʘʻʪʴʩʷè 

(çʩʚʽʥʛè) 

3. ʂʦʣʣʘʧʩ ʇʇ 
(ʨʽʜʰʝ ʃʇ) 

4. ɼʘ̔ʩʪʦʣʽʯʥʠʡ 
ʢʦʣʘʧʩ ʧʝʨʝʜʥʴʦʾ 

ʚʽʣʴʥʦʾ ʩʪʽʥʢʠ ʇʐ 

(ʨʽʜʰʝ ʃʐ) 

5. ɼʠʣʘʪʘʮʽʷ 
ʅʇɺ (ʚʽʜʩʫʪʥʽʩʪʴ 

ʽʥʩʧʽʨʘʪʦʨʥʦʛʦ 

ʢʦʣʘʧʩʫ) 

6. ɿʙʽʣʴʰʝʥʥʷ 
ʰʚʠʜʢʦʩʪʝʡ 

ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʧʦʪʦʢʫ 

ʯʝʨʝʟ ʊʂ ʪʘ 

ʟʤʝʥʰʝʥʥʷ ï ʥʘ ʄʂ 

ʥʘ ʚʜʠʭʫ (ʥʘ ʚʠʜʠʭʫ 

ï ʥʘʚʧʘʢʠ) 

7. ʉʠʩʪʦʣʽʯʥʽ ʪʘ 
ʜʽʘʩʪʦʣʽʯʥʽ 

ʰʚʠʜʢʦʩʪʽ ʟʥʠʞʝʥʽ ʚ 

ʩʠʩʪʝʤʥʠʭ ʚʝʥʘʭ ʥʘ 

ʚʠʜʠʭʫ ʽʟ 

ʧʨʠʩʢʦʨʝʥʥʷʤ 

ʟʚʦʨʦʪʥʦʛʦ ʧʦʪʦʢʫ 

ʧʽʜʯʘʩ ʩʠʩʪʦʣʠ 

ʧʝʨʝʜʩʝʨʜʴ 

ʘ ï ʄʦʞʫʪʴ ʩʠʣʴʥʦ ʚʧʣʠʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʘʟʦʘʢʪʠʚʥʠʭ ʧʨʝʧʘʨʘʪʽʚ. 

ʙ ï ʄʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʫʤʦʚʠ ʥʘʧʦʚʥʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʘʟʦʘʢʪʠʚʥʠʭ 

ʧʨʝʧʘʨʘʪʽʚ. 

ʚ ï ʅʝ ʻ ʩʠʤʧʪʦʤʦʤ, ʩʧʝʮʠʬʽʯʥʠʤ ʜʣʷ ʉʅ, ʧʨʦʩʪʦ ʚʢʘʟʫʻ ʥʘ ʽʥʪʝʨʩʪʠʮʽʡʥʠʡ ʥʘʙʨʷʢ. 

ʛ ï ʉʧʝʮʠʬʽʯʥʽʩʪʴ ʧʽʜʜʘʻʪʴʩʷ ʚʝʣʠʢʠʤ ʩʫʤʥʽʚʘʤ. 

ʜ ï ɺʩʝ ɽʭʦʂɻ ʦʟʥʘʢʠ ʧʦʚʠʥʥʽ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠʩʷ ʚ ʢʣʽʥʽʯʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʪʘ ʚ ʩʚʽʪʽ ʨʽʚʥʷ 

ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʧʽʜʪʨʠʤʢʠ. ʋ ʧʘʮʽʻʥʪʽʚ ʧʽʩʣʷ ʥʝʜʘʚʥʽʭ ʢʘʨʜʽʦʭʽʨʫʨʛʽʯʥʠʭ ʚʪʨʫʯʘʥʴ ʮʽ 

ʦʟʥʘʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʩʫʪʥʽ. ʆʟʥʘʢʠ, ʱʦ ʟʤʽʥʶʶʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʬʘʟ ʜʠʭʘʥʥʷ ʻ 

ʟʚʦʨʦʪʥʠʤʠ ʧʨʠ ʐɺʃ ʽʟ ʧʦʟʠʪʠʚʥʠʤ ʪʠʩʢʦʤ. 

 



ɻʦʩʪʨʠʡ ʙʽʣʴ ʚ ʛʨʫʜʥʽʡ ʢʣʽʪʮʽ 

ʇʘʮʽʻʥʪʠ ʟ ʛʦʩʪʨʠʤ ʙʦʣʝʤ ʚ ʛʨʫʜʥʽʡ ʢʣʽʪʮʽ ʩʢʣʘʜʘʶʪʴ ʟʥʘʯʫʱʫ 

ʧʨʦʧʦʨʮʽʶ (20-30%) ʧʘʮʽʻʥʪʽʚ ʚ ɺʈɯʊ, ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʩʤʝʨʪʥʦʩʪʽ ʪʘ 

ʧʦʪʨʝʙʫʶʪʴ ʰʚʠʜʢʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʟ ʤʝʪʦʶ ʥʝʚʽʜʢʣʘʜʥʦʛʦ ʧʦʯʘʪʢʫ 

ʧʘʪʦʛʝʥʝʪʠʯʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. ʉʝʨʝʜ ʤʦʞʣʠʚʠʭ ʜʽʘʛʥʦʟʽʚ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦʶ 

ʧʨʠʯʠʥʦʶ ʙʦʣʴʦʚʦʛʦ ʩʠʥʜʨʦʤʫ ʻ ʛʦʩʪʨʽ ʢʦʨʦʥʘʨʥʽ ʩʠʥʜʨʦʤʠ (ɻʂʉ). ɻʂʉ 

ʯʘʩʪʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʙʦʣʶ ʚ ʛʨʫʜʷʭ, ʭʘʨʘʢʪʝʨʥʠʤʠ 

ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬʽʯʥʠʤʠ (ɽʂɻ) ʟʤʽʥʘʤʠ ʪʘ ʟʤʽʥʘʤʠ ʧʨʦʬʽʣʶ ʧʝʚʥʠʭ 

ʩʠʨʦʚʘʪʢʦʚʠʭ ʬʝʨʤʝʥʪʽʚ ʪʘ ʙʽʣʢʽʚ. ɺʪʽʤ, ʚʽʜʦʤʦ, ʱʦ ʧʝʨʝʨʘʭʦʚʘʥʽ ʧʘʨʘʤʝʪʨʠ 

ʟʜʘʪʥʽ ʧʽʜʪʚʝʨʜʠʪʠ ʜʽʘʛʥʦʟ ɻʂʉ ʧʨʠʙʣʠʟʥʦ ʣʠʰʝ ʚ 30% ʛʦʩʪʨʠʭ ʽʰʝʤʽʯʥʠʭ 

ʧʦʜʽʡ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʫ ʙʽʣʴʰʦʩʪʽ ʧʘʮʽʻʥʪʽʚ ʥʘʷʚʥʽ ʘʪʠʧʦʚʠʡ ʙʦʣʴʦʚʠʡ ʩʠʥʜʨʦʤ, 

ʘʙʦ ʥʦʨʤʘʣʴʥʫ ʘʙʦ ʥʝʽʥʬʦʨʤʘʪʠʚʥʫ ɽʂɻ, ʘʙʦ ʥʦʨʤʘʣʴʥʽ ʨʽʚʥʽ ʩʠʨʦʚʘʪʢʦʚʠʭ 

ʪʨʦʧʦʥʠʥʽʚ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʧʦʜʽʾ. ʊʦʤʫ ʫ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʮʽʻʥʪʽʚ 

ʧʨʘʚʠʣʴʥʠʡ ʪʘ ʨʘʥʥʽʡ ʜʽʘʛʥʦʟ ɻʂʉ ʙʫʚʘʻ ʫʪʨʫʜʥʝʥʠʤ. ʏʝʨʝʟ ʮʝ ɽʭʦʂɻ ʻ 

ʮʽʥʥʠʤ ʤʝʪʦʜʦʤ çʙʽʣʷ ʣʽʞʢʘè ʧʘʮʽʻʥʪʘ ʧʨʠ ʦʮʽʥʮʽ ʧʦʭʦʜʞʝʥʥʷ ʛʦʩʪʨʦʛʦ ʙʦʣʶ 

ʚ ʛʨʫʜʥʽʡ ʢʣʽʪʮʽ. ɽʭʦʂɻ ʤʦʞʝ ʙʫʪʠ ʜʫʞʝ ʢʦʨʠʩʥʦʶ ʧʨʠ ʜʽʘʛʥʦʩʪʠʮʽ ʛʦʩʪʨʦʾ 

ʽʰʝʤʽʾ ʤʽʦʢʘʨʜʘ ʪʘ ʽʥʰʠʭ ʟʥʘʯʥʠʭ ʧʨʠʯʠʥʘʭ ʙʦʣʶ ʚ ʛʨʫʜʷʭ, ʪʘʢʠʭ ʷʢ ʛʦʩʪʨʝ 

ʨʦʟʰʘʨʫʚʘʥʥʷ ʘʦʨʪʠ, ʚʠʧʽʪ ʚ ʧʝʨʠʢʘʨʜʽ (ʛʦʩʪʨʠʡ ʧʝʨʠʢʘʨʜʠʪ) ʪʘ ʊɽʃɸ, ʘ 

ʪʘʢʦʞ ʜʣʷ ʦʮʽʥʢʠ ʙʦʣʶ ʚ ʛʨʫʜʥʽʡ ʢʣʽʪʮʽ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʨʝʬʨʘʢʪʝʨʥʦʶ, 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʪʨʫʯʘʥʥʷ, ʘʙʦ ʧʝʨʩʠʩʪʫʶʯʦʶ ʥʝʩʪʘʙʽʣʴʥʽʩʪʶ ʛʝʤʦʜʠʥʘʤʽʢʠ. 

ʂʨʽʤ ʪʦʛʦ, ʽʰʝʤʽʷ ʤʽʦʢʘʨʜʫ ʚ ʫʤʦʚʘʭ ɺʈɯʊ ʯʘʩʪʦ ʥʝ ʨʦʟʧʽʟʥʘʻʪʴʩʷ ʫ ʧʘʮʽʻʥʪʽʚ 

ʥʘ ʽʥʪʫʙʘʮʽʾ ʪʘ / ʘʙʦ ʐɺʃ, ʘʙʦ ʫ ʧʘʮʽʻʥʪʽʚ ʥʘ ʩʝʜʘʮʽʾ ʘʙʦ ʘʥʝʩʪʝʟʽʾ ʚ ʤʝʞʘʭ 

ʨʫʪʠʥʥʦʛʦ ʧʣʘʥʫ ʣʽʢʫʚʘʥʥʷ. ʊʦʤʫ ʫ ʙʫʜʴ-ʷʢʘ ʛʝʤʦʜʠʥʘʤʽʯʥʘ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʫ 

ʧʘʮʽʻʥʪʘ ʚʠʩʦʢʦʛʦ ʨʠʟʠʢʫ ʻ ʧʨʠʚʦʜʦʤ ʜʣʷ ʧʨʠʟʥʘʯʝʥʥʷ ɽʂɻ ʫ 12 ʚʽʜʚʝʜʝʥʥʷʭ 

ʪʘ ɽʭʦʂɻ ʜʣʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ. ɺʪʽʤ, ʪʝʨʤʽʥ ʧʨʦʚʝʜʝʥʥʷ ɽʭʦʂɻ 

ʥʝ ʚʽʜʪʝʨʤʽʥʦʚʫʻ ʧʦʯʘʪʦʢ ʥʝʚʽʜʢʣʘʜʥʦʛʦ ʣʽʢʫʚʘʥʥʷ. 

ɻʂʉ 

ɽʭʦʂɻ ʩʧʦʢʦʶ 

ʇʨʠ ʛʦʩʪʨʦʤʫ ʙʦʣʶ ʚ ʛʨʫʜʷʭ ʽʰʝʤʽʯʥʦʛʦ ˇʝʥʝʟʫ ʧʝʨʚʠʥʥʘ ʨʦʣʴ ɽʭʦʂɻ 

ʧʦʣʷʛʘʻ ʚ ʦʮʽʥʮʽ ʥʘʷʚʥʦʩʪʽ ʪʘ ʩʪʫʧʝʥʷ ʩʝʛʤʝʥʪʘʨʥʠʭ ʧʦʨʫʰʝʥʴ ʩʢʦʨʦʪʣʠʚʦʩʪʽ, 



ʱʦ ʧʨʠʩʫʪʥʽ ʧʨʠ ʨʽʟʥʠʭ ʪʠʧʘʭ ʫʨʘʞʝʥʥʷ ʤʽʦʢʘʨʜʘ (ʛʦʩʪʨʘ ʽʰʝʤʽʷ, 

çʦʛʣʫʰʝʥʥʷè, ʛʽʙʝʨʥʘʮʽʷ ʘʙʦ ʥʝʢʨʦʟ). ɽʭʦʂɻ ʩʘʤʘ ʧʦ ʩʦʙʽ ʥʝ ʤʦʞʝ 

ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʧʨʦʩʪʦ ʽʰʝʤʽʶ ʪʘ ʽʥʬʘʨʢʪ. ɺʪʽʤ, ʚʽʜʩʫʪʥʽʩʪʴ ʩʝʛʤʝʥʪʘʨʥʠʭ 

ʧʦʨʫʰʝʥʴ ʩʢʦʨʦʪʣʠʚʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʧʨʦʣʦʥʛʘʮʽʻʶ ʙʦʣʶ ʚ ʛʨʫʜʷʭ, 

ʱʦ ʪʨʠʚʘʻ (>45 ʭʚ.), ʷʢ ʧʨʘʚʠʣʦ, ʚʠʢʣʶʯʘʻ ʚʝʣʠʢʽ ʤʽʦʢʘʨʜʽʘʣʴʥʽ ʽʰʝʤʽʯʥʽ 

ʧʦʜʽʾ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʥʦʨʤʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ɽʭʦʂɻ ʩʧʦʢʦʶ ʥʝ ʤʦʞʫʪʴ 

ʯʽʪʢʦ ʚʠʢʣʶʯʠʪʠ ʪʨʘʥʟʠʪʦʨʥʽ ʝʧʽʟʦʜʠ ʽʰʝʤʽʾ ʚ ʘʥʘʤʥʝʟʽ, ʦʩʦʙʣʠʚʦ ʫ ʧʘʮʽʻʥʪʽʚ 

ʟ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʤʠ ʥʘʧʘʜʘʤʠ ʙʦʣʶ. ʋ ʧʘʮʽʻʥʪʽʚ ʟ ʧʽʜʦʟʨʦʶ ʥʘ ɻʂʉ 

ʧʦʪʝʥʮʽʡʥʦ ʢʦʨʠʩʥʦʶ ʤʝʪʦʜʠʢʦʶ ʻ ʥʦʚʽ ʤʝʪʦʜʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʝʬʦʨʤʘʮʽʾ 

ʤʽʦʢʘʨʜʫ ʃʐ (strain and strain rate), ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʤʘʣʦʧʦʤʽʪʥʽ 

ʘʥʦʤʘʣʽʾ ʨʫʭʽʚ ʩʪʽʥʦʢ (ʚʢʣʶʯʘʶʯʠ ʧʦʩʪʩʠʩʪʦʣʽʯʥʝ ʚʢʦʨʦʯʝʥʥʷ) [27, 28]. 

ɺʘʞʣʠʚʦ ʧʘʤôʷʪʘʪʠ, ʱʦ ʧʦʨʫʰʝʥʥʷ ʩʝʛʤʝʥʪʘʨʥʦʾ ʩʢʦʨʦʪʣʠʚʦʩʪʽ ʥʝ ʻ 

ʦʙʦʚôʷʟʢʦʚʦ ʩʠʥʦʥʽʤʦʤ ʽʰʝʤʽʾ, ʪʘ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʩʫʪʥʽʤʠ ʧʨʠ ʽʥʰʠʭ ʩʪʘʥʘʭ, 

ʪʘʢʠʭ ʷʢ ʤʽʦʢʘʨʜʠʪ, ʩʪʘʥʠ ʟ ʧʝʨʝʥʘʚʘʥʪʘʞʝʥʥʷʤ ʧʨʘʚʦʛʦ ʰʣʫʥʦʯʢʘ (ʇʐ) 

ʪʠʩʢʦʤ / ʦʙôʻʤʦʤ, ʩʠʥʜʨʦʤʠ ʧʨʝʝʢʟʠʪʘʮʽʾ ʃʐ, ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ ʊʘʢʦʮʫʙʦ, 

ʙʣʦʢʘʜʽ ʣʽʚʦʾ ʥʽʞʢʠ ʧʫʯʢʘ ɻʽʩʘ (ɹʃʅʇɻ) ʘʙʦ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʰʪʫʯʥʦʛʦ ʚʦʜʽʷ 

ʨʠʪʤʫ (ʐɺʈ). ʇʽʜʯʘʩ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ ɽʭʦʂɻ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʦʮʽʥʢʠ 

ʬʫʥʢʮʽʾ ʃʐ 

ɽʭʦʂɻ ʟ ʢʦʥʪʨʘʩʪʫʚʘʥʥʷʤ 

ɽʭʦʂɻ ʟ ʢʦʥʪʨʘʩʪʫʚʘʥʥʷʤ ʤʽʦʢʘʨʜʫ ʻ ʻʜʠʥʦʶ ʤʝʪʦʜʠʢʦʶ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʥʝʚʽʜʢʣʘʜʥʫ ʪʘ ʦʜʥʦʯʘʩʥʫ ʦʮʽʥʢʫ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʢʦʨʦʪʣʠʚʦʩʪʽ ʪʘ ʧʝʨʬʫʟʽʾ 

ʤʽʦʢʘʨʜʫ ʃʐ. ɼʝʢʽʣʴʢʘ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ ʚʠʩʦʢʫ ʯʫʪʣʠʚʽʩʪʴ ɽʭʦʂɻ ʟ 

ʢʦʥʪʨʘʩʪʫʚʘʥʥʷʤ ʤʽʦʢʘʨʜʫ ʧʦʨʽʚʥʷʥʦ ʟʽ ʩʪʘʥʜʘʨʪʥʦʶ ɽʭʦʂɻ ʪʘ 

ʦʜʥʦʬʦʪʦʥʥʦʶ ʂʊ ʧʨʠ ʜʽʘʛʥʦʩʪʠʮʽ ɻʂʉ ʫ ʧʘʮʽʻʥʪʽʚ, ʛʦʩʧʽʪʘʣʽʟʦʚʘʥʠʭ ʟ ʙʦʣʝʤ 

ʚ ʛʨʫʜʥʽʡ ʢʣʽʪʮʽ ʥʘ ʬʦʥʽ ʥʝʽʥʬʦʨʤʘʪʠʚʥʦʾ ɽʂɻ [29]. ʎʷ ʤʝʪʦʜʠʢʘ ʪʘʢʦʞ 

ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʘʪʥʴʦ ʪʦʯʥʫ ʧʨʦʛʥʦʩʪʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ. ʅʘʩʧʨʘʚʜʽ, ʧʘʮʽʻʥʪʠ ʟ 

ʥʦʨʤʘʣʴʥʦʶ ʤʽʦʢʘʨʜʽʘʣʴʥʦʶ ʧʝʨʬʫʟʽʻʶ ʪʘ ʬʫʥʢʮʽʻʶ ʚ ʩʪʘʥʽ ʩʧʦʢʦʶ 

ʟʚʠʯʘʡʥʦ ʤʘʶʪʴ ʜʦʙʨʠʡ ʧʨʦʛʥʦʟ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʥʘʷʚʥʽʩʪʴ ʜʝʬʝʢʪʽʚ ʧʝʨʬʫʟʽʾ ʚ 

ʩʪʘʥʽ ʩʧʦʢʦʶ ʯʽʪʢʦ ʽʜʝʥʪʠʬʽʢʫʶ ʧʦʧʫʣʷʮʽʶ ʧʘʮʽʻʥʪʽʚ ʟ ʚʠʩʦʢʠʤ ʨʠʟʠʢʦʤ 

ʨʦʟʚʠʪʢʫ ɻʂʉ[30]. ɺʪʽʤ, ʚʠʙʽʨ ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ 



ʢʦʨʝʢʪʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʻ ʚʠʩʦʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʦʶ ʪʘ ʚʠʤʘʛʘʻ 

ʧʝʚʥʦʛʦ ʜʦʩʚʽʜʫ, ʱʦ ʟʚʠʯʘʡʥʦ ʣʝʞʠʪʴ ʟʘ ʤʝʞʘʤʠ ʨʫʪʠʥʥʦʾ ʧʨʘʢʪʠʢʠ 

ʨʝʘʥʽʤʘʪʦʣʦʛʽʚ ʪʘ ʙʘʛʘʪʴʦʭ ʢʘʨʜʽʦʣʦʛʽʚ. 

ʉʪʨʝʩ-ʝʭʦʢʘʨʜʽʦʛʨʘʬʽʷ 

ʉʴʦʛʦʜʥʽ ʧʘʮʽʻʥʪʘʤ ʙʝʟ ʧʦʚʪʦʨʥʦʛʦ ʙʦʣʶ ʚ ʛʨʫʜʥʽʡ ʢʣʽʪʮʽ ʪʘ ʟ 

ʥʦʨʤʘʣʴʥʦʶ (ʥʝʜʽʘʛʥʦʩʪʠʯʥʦʶ) ɽʂɻ ʪʘ ʥʝʛʘʪʠʚʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʪʨʦʧʦʥʠʥʽʚ ʧʝʨʝʜ ʚʠʧʠʩʢʦʶ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫ ʟ ʜʦʟʦʚʘʥʠʤ 

ʬʽʟʠʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ (ɼʌʅ). ʉʪʨʝʩ-ɽʭʦʂɻ ʻ ʧʦʢʘʟʘʥʠʤ ʧʘʮʽʻʥʪʘʤ ʟ 

ʜʦʩʷʛʥʝʥʥʷʤ ʩʫʙʤʘʢʩʠʤʘʣʴʥʦʾ ʏʉʉ ʧʽʜʯʘʩ  ɽʂɻ-ʪʝʩʪʫ ʟ ɼʌʅ ʘʙʦ 

ʥʝʽʥʬʦʤʘʪʠʚʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʩʪʫ, ʘʙʦ ʷʢʱʦ ʧʨʦʙʫ ʟ ɼʌʅ ʧʨʦʚʝʩʪʠ 

ʥʝʤʦʞʣʠʚʦ. ɺʟʘʛʘʣʽ, ʷʢʱʦ ʧʨʦʚʝʜʝʥʥʷ ʩʪʨʝʩ-ɽʭʦʂɻ ʻ ʤʦʞʣʠʚʠʤ ʨʫʪʠʥʥʦ, 

ʡʦʤʫ ʟʘʚʞʜʠ ʚʽʜʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʧʝʨʝʜ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʤ ʪʝʩʪʦʤ ʟ ɽʂɻ. ʗʢ 

ʩʪʨʝʩ-ɽʭʦʂɻ ʟ ɼʌʅ, ʪʘʢ ʽ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʜʦʢʘʟʦʚʦ ʧʦʜʽʙʥʽ 

ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʘ ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʶ ʪʘ ʙʝʟʧʝʯʥʽ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʚ ʫʤʦʚʘʭ 

ʛʦʩʪʨʠʭ ʩʪʘʥʽʚ. ɺʦʥʠ ʥʘʜʘʶʪʴ ʮʽʥʥʫ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ 

ʧʨʦʛʥʦʟʫ ʧʦʨʽʚʥʷʥʦ ʽʟ SPECT ʧʨʠ ʚʝʜʝʥʥʽ ʧʘʮʽʻʥʪʽʚ ʟ ʙʦʣʝʤ ʚ ʛʨʫʜʥʽʡ ʢʣʽʪʮʽ, 

ʜʦʟʚʦʣʷʶʯʠ ʨʘʥʥʶ ʚʠʧʠʩʢʫ [31] ʟ ʥʝʛʘʪʠʚʥʦʶ ʧʨʝʜʠʢʪʠʚʥʦʶ ʮʽʥʥʽʩʪʶ 

ʙʣʠʟʴʢʦ 97%. ʉʪʨʝʩ-ɽʭʦʂɻ ʟ ʬʘʨʤʘʢʦʣʦʛʽʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ (ʜʦʙʫʪʘʤʽʥ ʟ 

ʜʦʜʘʥʥʷʤ ʘʪʨʦʧʽʥʫ ʟʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʘʙʦ ʚʠʩʦʢʽ ʜʦʟʠ ʜʠʧʠʨʽʜʘʤʦʣʫ ʪʘ 

ʘʪʨʦʧʽʥʫ) ʤʦʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʫ ʧʘʮʽʻʥʪʽʚ, ʷʢʽ ʥʝ ʤʦʞʫʪʴ, ʘʙʦ ʷʢʠʤ 

ʧʨʦʪʠʧʦʢʘʟʘʥʝ ɼʌʅ. ɼʦʙʫʪʘʤʽʥʦʚʘ ʩʪʨʝʩ-ɽʭʦʂɻ ʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʘ 

[32] ʧʦʨʽʚʥʷʥʥʦ ʟ ɼʌʅ. ʉʪʨʝʩ-ɽʭʦʂɻ ʟ ʢʦʥʪʨʘʩʪʫʚʘʥʥʷʤ ʪʘʢʦʞ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʜʽʘʛʥʦʩʪʠʢʠ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʟʥʘʯʫʱʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ (ʌʈ) ʟ ʙʦʣʝʤ ʚ ʛʨʫʜʥʽʡ ʢʣʽʪʮʽ, ʘʣʝ ʟ ʥʝʛʘʪʠʚʥʠʤʠ 

ʪʨʦʧʦʥʠʥʘʤʠ ʧʨʦʪʷʛʦʤ 12 ʛʦʜʠʥ ʚʽʜ ʧʦʯʘʪʢʫ ʙʦʣʶ ʪʘ ʥʝʜʽʘʛʥʦʩʪʠʯʥʦʶ ɽʂɻ. 

ʋ ʪʘʢʠʭ ʧʘʮʽʻʥʪʽʚ ʥʝʛʘʪʠʚʥʘ ʩʪʨʝʩ-ɽʭʦʂɻ ʟ ʢʦʥʪʨʘʩʪʫʚʘʥʥʷʤ ʻ ʜʫʞʝ 

ʩʧʝʮʠʬʽʯʥʠʤ ʧʨʝʜʠʢʪʦʨʦʤ ʜʦʙʨʦʛʦ ʧʨʦʛʥʦʟʫ [33]. 

ʄʽʦʢʘʨʜʠʪ 

ɻʦʩʪʨʠʡ ʤʽʦʢʘʨʜʠʪ (ɻʄ) ʻ ʧʦʪʝʥʮʽʡʥʦ ʩʝʨʡʦʟʥʠʤ ʩʪʘʥʦʤ ʟ ʜʫʞʝ 

ʚʘʨʽʙʝʣʴʥʦʶ ʢʣʽʥʽʢʦʶ ʪʘ ʢʣʽʥʽʯʥʠʤ ʧʣʠʥʦʤ ʟʘʭʚʦʨʶʚʘʥʥʷ. ɼʦ ʩʴʦʛʦʜʥʽ 



ɽʭʦʂɻ ʚ ɺ-ʨʝʞʠʤʽ ʚʽʜʽʛʨʘʚʘʣʦ ʦʙʤʝʞʝʥʫ ʨʦʣʴ ʚ ʜʽʘʛʥʦʩʪʠʮʽ ɻʄ ʚʥʘʩʣʽʜʦʢ 

ʥʝʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʩʧʝʮʠʬʽʯʥʠʭ ʧʘʪʦʛʥʦʤʦʥʽʯʥʠʭ ʦʟʥʘʢ ʪʘ/ʘʙʦ 

ʥʦʨʤʘʣʴʥʠʭ ʟʥʘʭʽʜʢʘʭ ʧʽʜʯʘʩ ɽʭʦʂɻ ʩʧʦʢʦʶ ʧʨʠ ʣʝʛʢʠʭ ʬʦʨʤʘʭ [34]. ɽʭʦ-ʂɻ 

ʟʥʘʭʽʜʢʠ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʄ ʻ ʥʝʩʧʝʮʠʬʽʯʥʠʤʠ ʪʘ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ: ʩʠʩʪʦʣʽʯʥʫ 

ʪʘ ʜʽʘʩʪʦʣʽʯʥʫ ʜʠʩʬʫʥʢʮʽʶ ʃʐ, ʧʦʨʫʰʝʥʥʷ ʩʝʛʤʝʥʪʘʨʥʦʾ ʩʢʦʨʦʪʣʠʚʦʩʪʽ ʚ 

ʩʪʘʥʽ ʩʧʦʢʦʶ, ʧʦʷʚʘ ʨʝʛʽʦʥʘʣʴʥʠʭ ʧʦʨʫʰʝʥʴ ʩʢʦʨʦʪʣʠʚʦʩʪʽ ʧʽʜʯʘʩ 

ʥʘʚʘʥʪʘʞʝʥʥʷ (ʧʝʨʝʚʘʞʥʦ ʟʘʚʜʷʢʠ ʧʦʨʫʰʝʥʥʷʤ ʤʽʢʨʦʮʠʨʢʫʣʷʮʽʾ) ʪʘ 

ʥʝʩʧʝʮʠʬʽʯʥʽ ʟʤʽʥʠ ʪʝʢʩʪʫʨʠ ʝʭʦ-ʩʠʛʥʘʣʫ ʧʽʜʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ [35]. ɽʭʦ-ʂɻ 

ʪʘʢʦʞ ʤʦʞʝ ʚʠʷʚʣʷʪʠ ʚʥʫʪʨʽʰʥʴʦʩʝʨʮʝʚʠʡ ʪʨʦʤʙʦʟ, ʚʪʦʨʠʥʥʫ ʤʽʪʨʘʣʴʥʫ 

ʪʘ/ʘʙʦ ʪʨʠʢʫʩʧʽʜʘʣʴʥʫ ʨʝʛʫʨʛʽʪʘʮʽʶ ʪʘ ʩʫʧʫʪʥʻ ʟʘʣʫʯʝʥʥʷ ʧʝʨʠʢʘʨʜʫ. ʍʦʯʘ 

ʥʘʷʚʥʽʩʪʴ ʽʥʪʝʨʩʪʠʮʽʡʥʦʛʦ ʥʘʙʨʷʢʫ ʤʽʦʢʘʨʜʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʪʦʚʱʝʥʥʷ 

ʩʪʽʥʦʢ ʰʣʫʥʦʯʢʽʚ ʧʨʠ ɻʄ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʡʦʛʦ ʬʫʣʴʤʽʥʘʥʪʥʠʭ ʬʦʨʤʘʭ [36], 

ɽʭʦʂɻ ʥʝ ʟʜʘʪʥʘ ʪʦʯʥʦ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʤʽʦʢʘʨʜʽʘʣʴʥʠʡ ʥʘʙʨʷʢ ʚʽʜ 

ʩʧʨʘʚʞʥʴʦʾ ʛʽʧʝʨʪʨʦʬʽʾ ʩʪʽʥʦʢ. 

ʉʧʝʢʣ-ʪʨʝʢʽʥʛ ɽʭʦʂɻ (ʉʊɽ) ʻ ʙʘʛʘʪʦʦʙʽʮʷʶʯʦʶ ʥʝʽʥʚʘʟʠʚʥʦʶ 

ʤʝʪʦʜʠʢʦʶ, ʱʦ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʟʦʥ ʽʥʪʨʘʤʫʨʘʣʴʥʦʛʦ 

ʟʘʧʘʣʝʥʥʷ ʤʽʦʢʘʨʜʫ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʄ ʪʘ ʙʝʟ ʚʠʜʠʤʠʭ ʧʦʨʫʰʝʥʴ ʩʢʦʨʦʪʣʠʚʦʩʪʽ 

ʘʙʦ ʩʠʩʪʦʣʽʯʥʦʾ ʜʠʩʬʫʥʢʮʽʾ ʃʐ ʟʘ ʜʘʥʠʤʠ ʚʠʤʽʨʽʚ ʩʪʘʥʜʘʨʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ɿʥʠʞʝʥʥʷ ʛʣʦʙʘʣʴʥʦʾ ʧʦʚʟʜʦʚʞʥʴʦʾ ʜʝʬʦʨʤʘʮʽʾ (ʩʪʨʝʡʥʫ) ʪʘ ʾʾ ʰʚʠʜʢʦʩʪʽ 

(ʩʪʨʝʡʥ-ʨʝʡʪ) ʟʘ ʜʘʥʠʤʠ ʉʊɽ ʢʦʨʝʣʶʻ ʟ ʥʘʷʚʥʽʩʪʶ ʽʥʪʨʘʤʫʨʘʣʴʥʦʛʦ 

ʟʘʧʘʣʝʥʥʷ ʤʽʦʢʘʨʜʫ ʟʘ ʜʘʥʠʤʠ ʝʥʜʦʤʽʦʢʘʨʜʽʘʣʴʥʦʾ ʙʽʦʧʩʽʾ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ɻʄ 

[35]. ɺʪʽʤ, ʚʝʢʪʦʨʥʠʡ ʘʥʘʣʽʟ ʟʘ ʜʘʥʠʤʠ ʉʊɽ ʥʝ ʟʜʘʪʝʥ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ 

ʟʥʠʞʝʥʥʷ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʚʟʜʦʚʞʥʴʦʛʦ ʩʪʨʝʡʥʫ ʚʥʘʩʣʽʜʦʢ ʟʘʧʘʣʝʥʥʷ ʚʽʜ ʽʥʰʠʭ 

ʧʨʠʯʠʥ, ʱʦ ʪʘʢʦʞ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʨʫʰʝʥʥʷ ʧʦʚʟʜʦʚʞʥʴʦʾ ʩʢʦʨʦʪʣʠʚʦʩʪʽ 

ʃʐ, ʪʘʢʠʭ ʷʢ ʩʫʙʝʥʜʦʢʘʨʜʽʘʣʴʥʘ ʽʰʝʤʽʷ, ʽʥʬʽʣʴʪʨʘʪʠʚʥʽ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ 

(ʂʄʇ), ʪʦʢʩʠʯʥʝ ʫʨʘʞʝʥʥʷ ʤʽʦʢʘʨʜʫ ʪʘ ʽʥʰʠʭ. ʉʴʦʛʦʜʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʤʽʦʢʘʨʜʽʘʣʴʥʦʾ ʧʝʨʬʫʟʽʾ ʧʨʠ ʨʽʟʥʠʭ ʩʪʘʥʘʭ ʨʝʢʦʤʝʥʜʦʚʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ɽʭʦʂɻ ʟ ʢʦʥʪʨʘʩʪʫʚʘʥʥʷʤ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʟ ʥʠʟʴʢʠʤ ʤʝʭʘʥʽʯʥʠʤ 

ʽʥʜʝʢʩʦʤ ʤʽʦʢʘʨʜʫ [14], ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʨʠ ʤʽʦʢʘʨʜʠʪʽ. 



ɹʫʣʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʱʦ ʟʦʥʠ ʥʝʢʨʦʟʫ ʪʘ ʟʘʧʘʣʝʥʥʷ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʜʝʬʝʢʪʽʚ ʧʝʨʬʫʟʽʾ ʤʽʦʢʘʨʜʫ [37], ʘ ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ ʧʝʨʬʫʟʽʾ, ʱʦ ʥʝ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʝʚʥʠʤ ʚʽʜʦʤʠʤ ʟʦʥʘʤʠ ʢʦʨʦʥʘʨʥʦʛʦ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ ʧʦʚʠʥʥʝ 

ʚʠʢʣʠʢʘʪʠ ʢʣʽʥʽʯʥʫ ʧʽʜʦʟʨʫ ʱʦʜʦ ʤʽʦʢʘʨʜʠʪʫ ʧʨʠ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʭʽʜʥʠʭ 

ʦʙ'ʻʢʪʠʚʥʠʭ ʢʣʽʥʽʯʥʠʭ ʜʘʥʠʭ.  

ʉʪʨʝʩ-ʽʥʜʫʢʦʚʘʥʘ ʢʘʨʜʽʦʤʽʦʧʘʪʽʷ (ʩʠʥʜʨʦʤ ʊʘʢʦʮʫʙʦ)  

ʂʄʇ ʊʘʢʦʮʫʙʦ ʙʫʣʘ ʚʧʝʨʰʝ ʦʧʠʩʘʥʘ ʙʣʠʟʴʢʦ 20 ʨʦʢʽʚ ʪʦʤʫ ʚ ʗʧʦʥʽʾ ʷʢ 

ʪʨʘʥʟʠʪʦʨʥʘ ʩʪʨʝʩ-ʽʥʜʫʢʦʚʘʥʘ ʜʠʩʬʫʥʢʮʽʷ ʚʝʨʭʽʚʢʦʚʦʛʦ ʚʽʜʜʽʣʫ ʃʐ [38]. ʎʷ 

ʂʄʇ ʚʽʜʧʦʚʽʜʘʻ ʧʨʠʙʣʠʟʥʦ ʟʘ 2% ʚʩʽʭ ʧʘʮʽʻʥʪʽʚ, ʛʦʩʧʽʪʘʣʽʟʦʚʘʥʠʭ ʟ ʧʽʜʦʟʨʦʶ 

ʥʘ ɻʂʉ. ʊʠʧʦʚʦ ʮʝ ʞʽʥʢʠ (>90%) ʚ ʧʝʨʠʤʝʥʦʧʘʫʟʽ, ʭʦʯʘ ʮʝʡ ʩʪʘʥ ʤʦʞʝ 

ʪʨʘʧʣʷʪʠʩʷ ʚ ʫʩʽʭ ʛʨʫʧʘʭ ʧʘʮʽʻʥʪʽʚ [39]. ʂʄʇ ʊʘʢʦʮʫʙʦ ʻ ʩʪʘʥʦʤ ʤʽʤʽʢʨʽʾ 

ɻʂʉ, ʪʦʤʫ ʱʦ ʪʠʧʦʚʦ ʧʘʮʽʻʥʪʠ ʧʦʩʪʫʧʘʶʪʴ ʟ ʙʦʣʝʤ ʚ ʛʨʫʜʥʽʡ ʢʣʽʪʮʽ ʪʘ 

ʭʘʨʘʢʪʝʨʥʠʤʠ ʟʤʽʥʘʤʠ ʥʘ ɽʂɻ, ʘʣʝ ʙʝʟ ʘʥʛʽʦʛʨʘʬʽʯʥʠʭ ʦʟʥʘʢ ɻʂʉ [40]. ɺʦʥʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʚʦʨʦʪʥʦʶ ʜʠʩʬʫʥʢʮʽʻʶ ʃʐ ʟ ʨʝʛʽʦʥʘʣʴʥʠʤʠ 

ʧʦʨʫʰʝʥʥʷʤʠ ʩʢʦʨʦʪʣʠʚʦʩʪʽ, ʱʦ ʥʝ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʪʠʧʦʚʠʤ ʟʦʥʘʤ 

(ʙʘʩʝʡʥʘʤ) ʢʦʨʦʥʘʨʥʦʛʦ ʢʨʦʚʦʧʦʩʪʘʯʘʥʥʷ. ʊʠʧʦʚʠʡ ʧʨʠʢʣʘʜ ʂʄʇ ʊʘʢʦʮʫʙʦ 

ʚʠʛʣʷʜʘʻ ʷʢ ʘʧʽʢʘʣʴʥʘ ʘʢʽʥʝʟʽʷ ʃʐ (ʈʠʩ. 1), ʱʦ ʨʦʙʠʪʴ ɽʭʦʂɻ ʽʜʝʘʣʴʥʠʤ 

ʜʽʘʛʥʦʩʪʠʯʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʙʘʛʘʪʴʦʭ ʟ ʪʘʢʠʭ ʧʘʮʽʻʥʪʽʚ. ɺʪʽʤ, 

ʢʦʨʦʥʘʨʦʘʥʛʽʦʛʨʘʬʽʷ (ʂɸɻ) ʧʨʠ ʧʽʜʦʟʨʽ ʥʘ ʂʄʇ ʊʘʢʦʮʫʙʦ ʻ ʦʙʦʚ'ʷʟʢʦʚʦʶ ʜʣʷ 

ʚʠʢʣʶʯʝʥʥʷ ʢʦʨʦʥʘʨʥʦʾ ʦʢʣʶʟʽʾ ʘʙʦ ʟʥʘʯʫʱʠʭ ʢʦʨʦʥʘʨʥʠʭ ʩʪʝʥʦʟʽʚ. ʉʴʦʛʦʜʥʽ 

ʚʽʜʦʤʦ, ʱʦ ʂʄʇ ʊʘʢʦʮʫʙʦ ʤʘʻ ʙʽʣʴʰ ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʣʽʥʽʯʥʽ ʧʨʦʷʚʠ, ʥʽʞ 

ʚʚʘʞʘʣʦʩʷ ʨʘʥʽʰʝ, ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʚ ʟʦʥʠ ʘʢʽʥʝʟʽʾ ʩʝʨʝʜʠʥʥʠʭ ʪʘ ʙʘʟʘʣʴʥʠʭ 

ʩʝʛʤʝʥʪʽʚ ʃʐ ʘʙʦ ʇʐ ʟ ʘʙʦ ʙʝʟ ʟʘʣʫʯʝʥʥʷ ʽʥʰʠʭ ʩʝʛʤʝʥʪʽʚ ʃʐ. ɿʘʣʫʯʝʥʥʷ 

ʦʙʦʭ ʰʣʫʥʦʯʢʽʚ ʦʧʠʩʘʥʫ ʧʨʠʙʣʠʟʥʦ ʫ ʯʚʝʨʪʽ ʧʘʮʽʻʥʪʽʚ [41], ʘ ʟʘʣʫʯʝʥʥʷ 

ʩʝʨʝʜʠʥʥʠʭ ʩʝʛʤʝʥʪʽʚ ʃʐ ʥʝʜʘʚʥʦ ʙʫʣʦ ʦʧʠʩʘʥʦ ʚ 40% ʚʩʽʭ ʚʠʧʘʜʢʽʚ [42]. 

ɼʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʜʽʘʛʥʦʟʫ ʂʄʇ ʊʘʢʦʮʫʙʦ ʥʝʦʙʭʽʜʥʝ ʧʦʚʥʝ ʚʽʜʥʦʚʣʝʥʥʷ 

ʬʫʥʢʮʽʾ ʃʐ ʧʨʦʪʷʛʦʤ ʣʽʢʫʚʘʥʥʷ (ʪʝʨʤʽʥ ʤʦʞʝ ʙʫʪʠ ʚʘʨʽʘʙʝʣʴʥʠʤ: ʚʽʜ 

ʜʝʢʽʣʴʢʦʭ ʜʥʽʚ ʜʦ ʙʘʛʘʪʴʦʭ ʪʠʞʥʽʚ) [43]. 



 

ʈʠʩ. 1. ɽʂɻ, ɽʭʦʂɻ ʪʘ ʚʝʥʪʨʠʢʫʣʦʛʨʘʬʽʷ ʫ ʧʘʮʽʻʥʪʘ ʟ ʛʦʩʪʨʠʤ ʙʦʣʝʤ ʚ 

ʛʨʫʜʷʭ, ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʧʦʨʫʰʝʥʥʷʤ ʩʢʦʨʦʪʣʠʚʦʩʪʽ ʚʝʨʭʽʚʢʠ ʃʐ (ʩʪʨʽʣʢʘ) 

ʪʘ ʥʝʟʥʘʯʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ ʪʨʦʧʦʥʽʥʫ. ʋ ʧʘʮʽʻʥʪʘ ʜʽʘʛʥʦʩʪʦʚʘʥʦ 

ʢʘʨʜʽʦʤʽʦʧʘʪʽʶ ʊʘʢʦʮʫʙʦ ʧʽʩʣʷ ʚʠʢʣʶʯʝʥʥʷ ʟʥʘʯʫʱʦʛʦ ʫʨʘʞʝʥʥʷ ʢʦʨʦʥʘʨʥʠʭ 

ʘʨʪʝʨʽʡ ʧʽʜʯʘʩ ʂɸɻ. 

ʈʦʟʰʘʨʫʚʘʥʥʷ ʘʦʨʪʠ ʪʘ ʽʥʰʽ ʛʦʩʪʨʽ ʘʦʨʪʘʣʴʥʽ ʩʠʥʜʨʦʤʠ  

ʈʦʟʰʘʨʫʚʘʥʥʷ ʘʦʨʪʠ (ʈɸ) ʻ ʞʠʪʪʻʚʦ ʥʝʙʝʟʧʝʯʥʠʤ ʫʨʛʝʥʪʥʠʤ ʩʪʘʥʦʤ, ʧʨʠ 

ʷʢʦʤʫ ʨʘʥʥʽʡ ʜʽʘʛʥʦʟ ʪʘ ʥʝʚʽʜʢʣʘʜʥʝ ʣʽʢʫʚʘʥʥʷ ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʛʥʦʟ  

[44, 45]. ɺʽʟʫʘʣʽʟʘʮʽʷ ʚʽʜʨʠʚʫ ʽʥʪʠʤʠ ʚ ʧʨʦʩʚʽʪʽ ʘʦʨʪʠ, ʱʦ ʚʽʜʩʝʧʘʨʦʚʫʻ 

ʩʧʨʘʚʞʥʻ ʪʘ ʥʝʩʧʨʘʚʞʥʻ ʨʫʩʣʦ ʻ ʧʘʪʦʛʥʦʤʦʥʽʯʥʠʤ. ʅʝʩʧʨʘʚʞʥʻ ʨʫʩʣʦ ʤʦʞʥʘ 

ʽʜʝʥʪʠʚʽʢʫʚʘʪʠ ʧʦ ʩʠʩʪʦʣʽʯʥʽʡ ʢʦʤʧʨʝʩʽʾ, ʥʘʷʚʥʦʩʪʽ ʬʝʥʦʤʝʥʫ ʩʧʦʥʪʘʥʥʦʛʦ 

ʢʦʥʪʨʘʩʪʫʚʘʥʥʷ (ʌʉʂ), ʨʝʚʝʨʩʠʚʥʦʤʫ ʩʠʩʪʦʣʽʯʥʦʤʫ ʧʦʪʦʛʫ, 

ʚʽʜʪʝʨʤʽʥʦʚʘʥʦʩʪʽ ʘʙʦ ʚʽʜʩʫʪʥʦʩʪʽ ʧʦʪʦʢʫ ʪʘ ʪʨʦʤʙʦʫʪʚʦʨʝʥʥʶ (ʈʠʩ. 2). 

ʉʧʝʮʠʬʽʯʥʽ ʢʨʠʪʝʨʽʾ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʧʨʘʚʞʥʴʦʛʦ ʨʫʩʣʘ ʚʢʣʶʯʘʶʪʴ 

ʩʠʩʪʦʣʽʯʥʫ ʝʢʩʧʘʥʩʽʶ ʪʘ ʜʽʘʩʪʦʣʽʯʥʠʡ ʢʦʣʘʧʩ ʧʨʦʩʚʽʪʫ, ʚʽʜʩʫʪʥʽʩʪʴ ʘʙʦ ʥʠʟʴʢʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʌʉʂ ʟʘ ʥʘʷʚʥʦʩʪʽ, ʩʠʩʪʦʣʽʯʥʠʡ ʧʦʪʽʢ, ʩʧʨʷʤʦʚʘʥʠʡ ʚʽʜ ʧʨʦʩʚʽʪʫ 



ʪʘ ʩʠʩʪʦʣʽʯʥʠʡ ʘʥʪʝʨʦʛʨʘʜʥʠʡ ʧʦʪʽʢ. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʦʨʠʛʽʥʘʣʴʥʦʛʦ ʤʽʩʮʷ 

ʚʽʜʨʠʚʫ ʽʥʪʠʤʠ ʪʘ ʟʘʣʫʯʝʥʥʷ ʚʠʩʭʽʜʥʦʾ ʘʦʨʪʠ ʻ ʧʨʠʥʮʠʧʦʚʠʤ ʜʣʷ 

ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʨʦʟʰʘʨʫʚʘʥʥʷ ʘʦʨʪʠ ʟʘ ʪʠʧʘʤʠ ɸ ʪʘ ɺ, ʦʩʢʽʣʴʢʠ ʾʭ ʚʝʜʝʥʥʷ ʪʘ 

ʪʘʢʪʠʢʘ ʧʨʠʥʮʠʧʦʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ. 

 

ʈʠʩ. 2. ʏʉɽʭʦʂɻ ʫ ʧʘʮʽʻʥʪʘ ʟ ʛʦʩʪʨʠʤ ʨʦʟʰʘʨʫʚʘʥʥʷʤ ʘʦʨʪʠ ʪʠʧ ɺ. ʉʈ ï 

ʩʧʨʘʚʞʥʻ ʨʫʩʣʦ; ʅʈ ï ʥʝʩʧʨʘʚʞʥʻ ʨʫʩʣʦ; ɻ ï ʽʥʪʝʥʩʠʚʥʝ ʩʧʦʥʪʘʥʥʝ 

ʢʦʥʪʨʘʩʪʫʚʘʥʥʷ + ʪʨʦʤʙ. 

ʅʦʨʤʘʣʴʥʽ ʜʘʥʽ ʊʊɽʭʦʂɻ ʥʝ ʤʦʞʫʪʴ ʚʠʢʣʶʯʠʪʠ ʈɸ, ʘʣʝ ʧʽʜʯʘʩ ʊʊɽʭʦʂɻ 

ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʥʘ, ʭʦʯʘ ʽ ʥʝ ʟʘʚʞʜʠ, ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʚʽʜʨʠʚ ʽʥʪʠʤʠ ʚ ʢʦʨʝʥʽ 

ʘʦʨʪʠ ʪʘ ʜʫʛʠ ʘʦʨʪʠ, ʘ ʢʨʽʤ ʪʦʛʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʤʦʞʣʠʚʽ ʫʩʢʣʘʜʥʝʥʥʷ (ʛʦʩʪʨʫ 

ʘʦʨʪʘʣʴʥʫ ʨʝʛʫʨʛʽʪʘʮʽʶ, ʛʦʩʪʨʠʡ ʛʽʜʨʦʧʝʨʠʢʘʨʜ ʘʙʦ  ʧʦʨʫʰʝʥʥʷ ʩʝʛʤʝʥʪʘʨʥʦʾ 

ʩʢʦʨʦʪʣʠʚʦʩʪʽ, ʤʦʞʣʠʚʽ ʧʨʠ ʟʘʣʫʯʝʥʥʽ ʚ ʨʦʟʰʘʨʫʚʘʥʥʷ ʚʽʡʩʪʷ ʢʦʨʦʥʘʨʥʦʾ 

ʘʨʪʝʨʽʾ). ɸʨʪʝʬʘʢʪʠ ʨʝʬʝʨʙʝʨʘʮʽʾ ï ʥʘʡʯʘʩʪʽʰʽ ʘʨʪʝʬʘʢʪʠ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʭʠʙʥʠʭ ʜʽʘʛʥʦʟʽʚ ʚ ɽʭʦʂɻ, ʪʦʤʫ ʦʧʝʨʘʪʦʨ ʤʘʻ ʤʘʪʠ ʜʦʩʚʽʜ ʱʦʜʦ ʨʦʟʨʽʟʥʝʥʥʷ 

ʪʘʢʠʭ ʘʨʪʝʬʘʢʪʽʚ. ʏʉɽʭʦʂɻ ʻ ʙʽʣʴʰ ʯʫʪʣʠʚʠʤ ʤʝʪʦʜʦʤ ʚʽʟʫʘʣʽʟʘʮʽʾ [46, 47], 

ʭʦʯʘ ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʥʷʤ ʊʊɽʭʦʂɻ ʚʩʝ ʞ ʪʘʢʠ ʨʝʢʫʤʝʥʜʘʻʪʴʩʷ ʰʚʠʜʢʘ 

ʬʦʢʫʩʥʘ ʊʊɽʭʦʂɻ ʟ ʤʝʪʦʶ ʩʢʨʠʥʽʥʛʫ ʤʦʞʣʠʚʦʾ ʪʘʤʧʦʥʘʜʠ ʩʝʨʮʷ ʪʘ 

ʚʠʷʚʣʝʥʥʷ ʧʦʨʫʰʝʥʴ ʩʝʛʤʝʥʪʘʨʥʦʾ ʩʢʦʨʦʪʣʠʚʦʩʪʽ. ʊʘʤʧʦʥʘʜʘ ʩʝʨʮʷ ʤʦʞʝ 

ʙʫʪʠ ʧʨʦʷʚʦʤ ʈɸ ʪʠʧ ɸ, ʪʘ ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʧʽʜʯʘʩ ʊʊɽʭʦʂɻ 

ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʷʢ ʈɸ, ʪʘʢ ʽ ʛʽʜʨʦʧʝʨʠʢʘʨʜ, ʏʉɽʭʦʂɻ ʥʝ ʻ ʥʝʦʙʭʽʜʥʦʶ ʪʘ ʤʦʞʝ 

ʙʫʪʠ ʧʦʪʝʥʮʽʘʣʴʥʦ ʥʝʙʝʟʧʝʯʥʦʶ, ʪʦʤʫ ʱʦ ʤʦʞʝ ʩʧʨʦʚʦʢʫʚʘʪʠ ʜʝʢʦʤʧʝʥʩʘʮʽʶ 

ʛʝʤʦʜʠʥʘʤʽʢʠ. ɸʣʝ ʏʉɽʭʦʂɻ ʻ ʙʘʞʘʥʦʶ ʽʥʪʨʘʦʧʝʨʘʮʽʡʥʦ ʜʣʷ ʜʦʢʫʤʝʥʪʘʮʽʾ 

ʤʦʞʣʠʚʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʘ ʧʨʦʣʦʥʛʘʮʽʾ ʈɸ. 



ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʄʉʂʊ ʘʙʦ ʄʈʊ ʩʝʨʮʷ, ʏʉɽʭʦʂɻ ʥʝ ʟʜʘʪʥʘ ʚʽʟʫʘʣʽʟʫʚʘʪʠ 

ʙʽʣʴʰʽʩʪʴ ʩʝʛʤʝʥʪʽʚ ʜʠʩʪʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʚʠʩʭʽʜʥʦʾ ʜʫʛʠ ʧʦʙʣʠʟʫ 

ʧʨʦʢʩʠʤʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʜʫʛʠ ʘʦʨʪʠ ʪʘ ʙʽʣʴʰʽʩʪʴ ʚʽʜʜʽʣʽʚ ʯʝʨʝʚʥʦʾ ʘʦʨʪʠ.  

ɺʪʽʤ, ʈɸ, ʦʙʤʝʞʝʥʝ ʩʫʚʦʨʦ ʮʠʤ ʩʝʛʤʝʥʪʦʤ ʚʠʩʭʽʜʥʦʾ ʘʦʨʪʠ ʻ ʥʘʜʟʚʠʯʘʡʥʦ 

ʥʝʪʠʧʦʚʠʤ. ʅʘʚʧʘʢʠ, ʚʽʜʨʠʚ ʽʥʪʠʤʠ ʨʦʟʧʦʚʩʶʜʞʫʶʻʪʴʩʷ ʚ ʜʫʛʫ ʘʦʨʪʠ ʟ ʙʽʣʴʰ 

ʧʨʦʢʩʠʤʘʣʴʥʠʭ ʩʝʛʤʝʥʪʽʚ, ʱʦ ʟʘʟʚʠʯʘʡ ʤʦʞʥʘ ʣʝʛʢʦ ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʧʽʜʯʘʩ 

ʏʉɽʭʦʂɻ. ʋ ʧʘʮʽʻʥʪʽʚ ʟ ʛʦʩʪʨʠʤ ʨʦʟʰʘʨʫʚʘʥʥʷʤ ʯʝʨʝʚʥʦʾ ʘʦʨʪʠ (ʥʘʧʨ., ʙʽʣʴ ʚ 

ʞʠʚʦʪʽ) ʚ ʜʽʘʛʥʦʩʪʠʮʽ ʧʝʨʝʚʘʛʫ ʤʘʶʪʴ ʄʉʂʊ ʘʙʦ ʄʈʊ.  

ɯʥʰʽ ʧʨʠʯʠʥʠ ʛʦʩʪʨʦʛʦ ʘʦʨʪʘʣʴʥʦʛʦ ʩʠʥʜʨʦʤʫ ʚʢʣʶʯʘʶʪʴ ʽʥʪʨʘʤʫʨʘʣʴʥʫ 

ʛʝʤʘʪʦʤʫ ʪʘ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʽ ʚʠʨʘʟʢʠ, ʱʦ ʧʝʥʝʪʨʫʶʪʴ [48] (ʈʠʩ. 3). 

 

ʈʠʩ. 3. ɺʘʞʢʝ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʝ ʫʨʘʞʝʥʥʷ ʥʠʩʭʽʜʥʦʛʦ ʚʽʜʜʽʣʫ ʛʨʫʜʥʦʾ 

ʘʦʨʪʠ ʫ ʣʽʪʥʴʦʛʦ ʧʘʮʽʻʥʪʘ. ɺʽʜʤʽʪʴʪʝ ʟʙʽʣʴʰʝʥʥʷ ʪʦʚʱʠʥʠ ʩʪʽʥʦʢ ʘʦʨʪʠ, 

ʧʨʦʪʨʫʟʽʾ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʦʾ ʙʣʷʰʢʠ ʚ ʧʨʦʩʚʽʪ ʘʦʨʪʠ ʪʘ ʟʚʠʚʠʩʪʽʩʪʴ ʾʾ 

ʢʦʥʪʫʨʽʚ. ɹʽʣʘ ʩʪʨʽʣʢʘ ʚʢʘʟʫʻ ʥʘ ʧʨʠʩʫʪʥʽʩʪʴ ʧʝʥʝʪʨʫʶʯʦʾ ʚʠʨʘʟʢʠ ʩʪʽʥʢʠ 

ʘʦʨʪʠ. 

ʇʨʠ ʮʠʭ ʩʪʘʥʘʭ ʊʊɽʭʦʂɻ ʤʘʻ ʦʙʤʝʞʝʥʫ ʮʽʥʥʽʩʪʴ, ʪʘ ʷʢʱʦ ɽʭʦʂɻ ʻ 

ʻʜʠʥʠʤ ʜʦʩʪʫʧʥʠʤ ʤʝʪʦʜʦʤ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ, ʪʦ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʮʠʭ 

ʩʪʘʥʽʚ ʨʝʢʦʤʝʥʜʦʚʘʥʠʤ ʻ ʏʉɽʭʦʂɻ, ʷʢʱʦ ʥʝ ʻ ʥʝʙʝʟʧʝʯʥʦʶ ʜʣʷ ʧʘʮʽʻʥʪʘ. 

ɯʥʪʨʘʤʫʨʘʣʴʥʘ ʛʝʤʘʪʦʤʘ ʚʚʘʞʘʻʪʴʩʷ ʧʦʧʝʨʝʜʥʠʢʦʤ ʢʣʘʩʠʯʥʦʛʦ ʈɸ (ʂʣʘʩ 2 

ʈɸ), ʤʘʶʯʠ ʧʦʭʦʜʞʝʥʥʷ ʟ ʨʦʟʨʠʚʫ vasa vasorum ʚ ʩʝʨʝʜʠʥʥʦʤʫ ʰʘʨʽ ʩʪʽʥʢʠ 

ʘʦʨʪʠ. ʎʝʡ ʩʪʘʥ ʤʦʞʝ ʧʨʦʛʥʝʩʫʚʘʪʠ ʜʦ ʛʦʩʪʨʦʛʦ ʈɸ ʘʙʦ ʨʝʛʨʝʩʫʚʘʪʠ ʫ ʜʝʷʢʠʭ 

ʧʘʮʽʻʥʪʽʚ. ʇʽʜʯʘʩ ɽʭʦʂɻ ʽʥʪʨʘʤʫʨʘʣʴʥʘ ʛʝʤʘʪʦʤʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 



ʩʝʨʧʦʚʠʜʥʠʤ ʘʙʦ ʮʠʨʢʫʣʷʨʥʠʤ ʧʦʪʦʚʱʝʥʥʷʤ ʘʦʨʪʘʣʴʥʦʾ ʩʪʽʥʢʠ >5 ʤʤ. ɯʥʦʜʽ 

ʤʦʞʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʝʭʦ-ʧʨʦʟʦʨʽ ʜʽʣʷʥʢʠ, ʱʦ ʩʚʽʜʯʘʪʴ ʧʨʦ ʢʨʦʚʦʪʝʯʫ ʘʙʦ 

ʨʦʟʨʽʜʞʝʥʥʷ ʛʝʤʘʪʦʤʠ. ʗʢʱʦ ʜʽʘʛʥʦʟ ʣʠʰʘʻʪʴʩʷ ʜʠʩʢʫʪʘʙʝʣʴʥʠʤ, ʤʦʞʫʪʴ 

ʙʫʪʠ ʥʝʦʙʭʽʜʥʠʤʠ ʽʥʰʽ ʤʝʪʦʜʠ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʥʘʧʨ., ʄʈʊ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʩʫʜʠʥ. 

ɸʪʝʨʦʩʢʣʝʨʦʪʠʯʥʘ ʚʠʨʘʟʢʘ, ʱʦ ʧʝʥʝʪʨʫʻ (ʂʣʘʩ 3 ï 4 ʈɸ), ʥʘʡʯʘʩʪʽʰʝ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʥʠʩʭʽʜʥʽʡ ʘʦʨʪʽ. ɺ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʤʝʪʦʜʘʤʠ ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʚʠʙʦʨʫ ʻ ʄʉʂʊ ʘʙʦ ʄʈʊ. ʊʫʧʘ ʪʨʘʚʤʘ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ ʦʙʛʦʚʦʨʶʻʪʴʩʷ ʥʠʞʯʝ ʚ 

ʨʦʟʜʽʣʽ ʪʨʘʚʤ ʩʝʨʮʷ ʪʘ ʘʦʨʪʠ. 

 

ʂʣʶʯʦʚʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ɽʭʦʂɻ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʦʩʪʨʠʤ ʙʦʣʝʤ ʚ 

ʛʨʫʜʥʽʡ ʢʣʽʪʮʽ 

¶ ʈʝʢʦʤʝʥʜʦʚʘʥʽ: 

(1) ʆʮʽʥʢʘ ʛʦʩʪʨʦʛʦ ʙʦʣʶ ʚ ʛʨʫʜʷʭ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʧʽʜʦʟʨʦʶ ʥʘ ʽʰʝʤʽʶ 

ʤʽʦʢʘʨʜʫ ʧʨʠ ʥʝʽʥʬʦʨʤʘʪʠʚʥʠʭ ɽʂɻ ʪʘ ʙʽʦʤʘʨʢʝʨʘʭ ʥʝʢʨʦʟʫ ʤʽʦʢʘʨʜʘ, ʢʦʣʠ 

ʧʽʜʯʘʩ ʙʦʣʶ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ɽʭʦʂɻ ʩʧʦʢʦʶ; 

(2) ʆʮʽʥʢʘ ʛʦʩʪʨʦʛʦ ʙʦʣʶ ʚ ʛʨʫʜʷʭ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʥʘʷʚʥʦʶ ʦʨʛʘʥʽʯʥʦʶ 

ʢʘʨʜʽʘʣʴʥʦʶ ʧʘʪʦʣʦʛʽʻʶ ʚ ʘʥʘʤʥʝʟʽ (ʢʣʘʧʘʥʥʽ ʚʘʜʠ, ʧʘʪʦʣʦʛʽʷ ʧʝʨʠʢʘʨʜʫ, 

ʧʝʨʚʠʥʥʝ ʫʨʘʞʝʥʥʷ ʤʽʦʢʘʨʜʫ); 

(3) ʆʮʽʥʢʘ ʚʩʽʭ ʧʘʮʽʻʥʪʽʚ ʟ ʙʦʣʷʤʠ ʚ ʛʨʫʜʷʭ ʪʘ ʥʝʩʪʘʙʽʣʴʥʦʶ 

ʛʝʤʦʜʠʥʘʤʽʢʦʶ, ʱʦ ʥʝ ʧʽʜʜʘʻʪʴʩʷ ʧʨʦʩʪʠʤ ʣʽʢʫʚʘʣʴʥʠʤ ʟʘʭʦʜʘʤ; 

(4) ʆʮʽʥʢʘ ʚʩʽʭ ʧʘʮʽʻʥʪʽʚ ʟ ʙʦʣʷʤʠ ʚ ʛʨʫʜʷʭ ʪʘ ʧʽʜʦʟʨʦʶ ʥʘ ʛʦʩʪʨʠʡ 

ʘʦʨʪʘʣʴʥʠʡ ʩʠʥʜʨʦʤ, ʤʽʦʢʘʨʜʠʪ, ʧʝʨʠʢʘʨʜʠʪ ʘʙʦ ʪʨʦʤʙʦʝʤʙʦʣʽʶ ʤʘʣʦʛʦ ʢʦʣʘ 

ʢʨʦʚʦʦʙʽʛʫ. 

¶ ʅʝ ʨʝʢʦʤʝʥʜʦʚʘʥʽ: 

(1) ʆʮʽʥʢʘ ʙʦʣʶ ʚ ʛʨʫʜʷʭ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʦʯʝʚʠʜʥʦ ʥʝʢʘʨʜʽʘʣʴʥʦʶ 

ʝʪʽʦʣʦʛʽʻʶ ʙʦʣʶ; 

(2) ʆʮʽʥʢʘ ʪʨʠʚʘʶʯʦʛʦ ʙʦʣʶ ʚ ʛʨʫʜʷʭ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʧʽʜʪʚʝʨʜʞʝʥʠʤʠ 

ʜʽʘʛʥʦʟʘʤʠ ʽʰʝʤʽʾ / ʽʥʬʘʨʢʪʫ. 

NB: ʏʉɽʭʦʂɻ ʤʦʞʝ ʙʫʪʠ ʧʦʢʘʟʘʥʦʶ ʟʘ ʥʝʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʊʊɽʭʦʂɻ. 

 



ʇʝʨʠʢʘʨʜʠʪ 

ɻʦʩʪʨʠʡ ʧʝʨʠʢʘʨʜʠʪ ʻ ʥʘʡʯʘʩʪʽʰʦʶ ʧʘʪʦʣʦʛʽʻʶ ʧʝʨʠʢʘʨʜʫ. ʎʝ ʤʦʞʝ 

ʙʫʪʠ ʧʝʨʰʠʤ ʧʨʦʷʚʦʤ ʧʽʜʣʝʛʣʦʾ ʢʘʨʜʽʘʣʴʥʦʾ ʘʙʦ ʝʢʩʪʨʘʢʘʨʜʽʘʣʴʥʦʾ ʧʘʪʦʣʦʛʽʾ, 

ʘʙʦ ʽʟʦʣʴʦʚʘʥʠʤ ʟʘʭʚʦʨʶʚʘʥʥʷʤ ʚʣʘʩʥʦ ʧʝʨʠʢʘʨʜʫ. ʋ ʧʘʮʽʻʥʪʽʚ ʟ ʛʦʩʪʨʠʤ 

ʙʦʣʝʤ ʚ ʛʨʫʜʥʽʡ ʢʣʽʪʮʽ ʧʦʚʠʥʥʘ ʚʽʜʙʫʚʘʪʠʩʷ ʜʠʬʝʨʝʥʮʽʡʥʘ ʜʽʘʛʥʦʩʪʠʢʘ 

ʧʝʨʠʢʘʨʜʠʪʫ ʪʘ ɻʂʉ. ʅʝʚʝʣʠʢʠʡ ʚʠʧʽʪ ʚ ʧʦʨʦʞʥʠʥʽ ʧʝʨʠʢʘʨʜʫ ʻ ʯʘʩʪʠʤ 

ʫʩʢʣʘʜʥʝʥʥʷʤ ɻɯʄ (ʦʩʦʙʣʠʚʦ ʫ ʧʘʮʽʻʥʪʽʚ ʙʝʟ ʨʝʧʝʨʬʫʟʽʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʾ 

ʢʦʨʦʥʘʨʥʦʾ ʘʨʪʝʨʽʾ), ʘʙʦ ʯʘʩʪʦ ʟ'ʷʚʣʷʻʪʴʩʷ ʚ ʧʽʜʛʦʩʪʨʦʤʫ ʧʝʨʽʦʜʽ ɻɯʄ 

(ʩʠʥʜʨʦʤ ɼʨʝʩʩʣʝʨʘ). ɼʽʘʛʥʦʟ ʧʝʨʝʚʘʞʥʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʘʥʠʭ ʘʥʘʤʥʝʟʫ (ʙʽʣʴ 

ʟʤʽʥʶʻʪʴʩʷ ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʥʘ ʚʜʠʭʫ ʪʘ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʣʦʞʝʥʥʷ ʧʘʮʽʻʥʪʘ ʚ 

ʧʨʦʩʪʦʨʽ), ʦʙôʻʢʪʠʚʥʦʛʦ ʦʛʣʷʜʫ (ʰʫʤ ʪʝʨʪʷ ʧʝʨʠʢʘʨʜʫ ï ʘʫʩʢʫʣʴʪʫʻʪʴʩʷ 

ʪʽʣʴʢʠ ʚ ʪʨʝʪʠʥʠ ʧʘʮʽʻʥʪʽʚ), ɽʂɻ (ʜʠʬʫʟʥʘ ʫʚʽʛʥʫʪʘ ʝʣʝʚʘʮʽʷ ʩʝʛʤʝʥʪʫ ST ʪʘ  

ʜʝʧʨʝʩʽʷ ʩʝʛʤʝʥʪʫ PR) ʪʘ ʟʥʘʭʽʜʦʢ ʧʽʜʯʘʩ ʊʊɽʭʦʂɻ. ɺʪʽʤ, ʥʦʨʤʘʣʴʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʊʊɽʭʦʂɻ ʥʝ ʚʠʢʣʶʯʘʶʪʴ ʜʽʘʛʥʦʟʫ ʛʦʩʪʨʦʛʦ ʧʝʨʠʢʘʨʜʠʪʫ. 

ɻʽʜʨʦʧʝʨʠʢʘʨʜ ʟʥʘʭʦʜʷʪʴ ʪʽʣʴʢʠ ʚ 60% ʚʠʧʘʜʢʽʚ [49]. ʄʦʞʝ ʙʫʪʠ ʥʘʷʚʥʠʤ 

ʧʦʪʦʚʱʝʥʥʷ ʣʠʩʪʢʽʚ ʧʝʨʠʢʘʨʜʫ (>3 ʤʤ), ʪʘ ʭʦʯʘ ɽʭʦʂɻ ʚʚʘʞʘʻʪʴʩʷ 

ʥʝʜʦʩʪʘʪʥʴʦ ʪʦʯʥʦʶ ʤʝʪʦʜʠʢʦʶ ʜʣʷ ʦʮʽʥʢʠ ʮʴʦʛʦ, ʏʉɽʭʦʂɻ ʻ ʢʨʘʱʦʶ ʟʘ 

ʊʊɽʭʦʂɻ (ʈʠʩ. 4). 

ʇʨʠ ʚʠʷʚʣʝʥʥʽ ʧʽʜʚʠʱʝʥʠʭ ʨʽʚʥʽʚ ʪʨʦʧʦʥʠʥʫ (ʜʦ 50% ʧʘʮʽʻʥʪʽʚ ʟ 

ʛʦʩʪʨʠʤ ʧʝʨʠʢʘʨʜʠʪʦʤ) [50], ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʜʽʘʛʥʦʟʽ ʪʝʨʤʽʥ 

ʧʝʨʠʤʽʦʢʘʨʜʠʪʫ. ɺ ʮʠʭ ʚʠʧʘʜʢʘʭ ʧʽʜʚʠʱʝʥʥʷ ʩʠʨʦʚʘʪʢʦʚʦʛʦ ʪʨʦʧʦʥʠʥʫ 

ʚʽʜʙʠʚʘʻ ʟʘʣʫʯʝʥʥʷ ʤʽʦʢʘʨʜʫ ʚ ʟʘʧʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʱʦ ʤʦʞʝ ʘʩʦʮʽʶʚʘʪʠʩʷ ʟ 

ʧʦʨʫʰʝʥʥʷʤ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʢʦʨʦʪʣʠʚʦʩʪʽ ʰʣʫʥʦʯʢʽʚ. 

ʍʨʦʥʽʯʥʠʡ ʧʝʨʠʢʘʨʜʠʪ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʧʨʠʩʫʪʥʽʩʪʶ ʪʨʠʚʘʣʦʛʦ 

ʧʝʨʩʠʩʪʫʶʯʦʛʦ ʟʘʧʘʣʝʥʥʷ ʟ ʤʦʞʣʠʚʠʤ ʬʽʙʨʦʟʦʤ ʪʘ ʢʘʣʴʮʠʥʦʟʦʤ, ʱʦ ʤʦʞʝ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʝʨʠʢʘʨʜʽʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʙʫʪʠ ʧʨʠʯʠʥʦʶ ʧʨʦʛʨʝʩʫʶʯʦʾ 

ʚʘʞʢʦʾ ʟʘʜʠʰʢʠ. ɺ ʮʠʭ ʚʠʧʘʜʢʘʭ ʟʘʜʠʰʢʘ ʧʨʦʛʨʝʩʫʻ ʧʦʩʪʫʧʦʚʦ ʪʘ ʨʽʜʢʦ ʻ 

ʧʨʠʯʠʥʦʶ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ ʭʚʦʨʦʛʦ ʫ ɺʈɯʊ. ɺʩʽ ʤʝʪʦʜʠʢʠ ɽʭʦʂɻ ʻ ʜʫʞʝ 

ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʧʝʨʠʢʘʨʜʠʪʫ (ʂʇ) ʪʘ ʡʦʛʦ 

ʜʠʬʝʨʝʥʮʽʡʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʟ ʨʝʩʪʨʠʢʪʠʚʥʦʶ ʢʘʨʜʽʦʤʽʦʧʘʪʽʻʶ (ʈʂʄʇ). 



  

ʈʠʩ. 4. ɽʭʦʂɻ ʧʘʮʽʻʥʪʘ, ʱʦ ʙʫʚ ʛʦʩʧʽʪʘʣʽʟʦʚʘʥʠʡ ʟ ʛʦʩʪʨʠʤ 

ʧʝʨʠʢʘʨʜʠʪʦʤ. ɺʽʜʤʽʪʴʪʝ ʧʽʜʚʠʱʝʥʫ ʪʦʚʱʠʥʫ ʧʝʨʠʢʘʨʜʽʘʣʴʥʦʛʦ ʰʘʨʫ ʙʣʠʞʯʝ 

ʜʦ ʟʘʜʥʴʦ-ʙʦʢʦʚʦʾ ʪʘ ʧʝʨʝʜʥʴʦ-ʙʦʢʦʚʦʾ ʩʪʽʥʦʢ ʃʐ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʚʠʧʦʪʫ ʫ 

ʜʘʥʦʛʦ ʧʘʮʽʻʥʪʘ ʟ ʛʦʩʪʨʠʤ ʧʝʨʠʢʘʨʜʠʪʦʤ (ʩʪʨʽʣʢʠ). 

 

ʂʣʶʯʦʚʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ɽʭʦʂɻ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʧʽʜʦʟʨʦʶ ʥʘ 

ʧʘʪʦʣʦʛʽʶ ʧʝʨʠʢʘʨʜʫ 

ɽʭʦʂɻ ʨʝʢʦʤʝʥʜʦʚʘʥʘ: 

 (1) ʇʘʮʽʻʥʪʘʤ ʟ ʧʽʜʦʟʨʦʶ ʥʘ ʧʘʪʦʣʦʛʽʶ ʧʝʨʠʢʘʨʜʫ, ʚʢʣʶʯʘʶʯʠ ʚʠʧʽʪ, 

ʢʦʥʩʪʨʠʢʮʽʶ ʘʙʦ ʝʢʩʫʜʘʪʠʚʥʦ-ʢʦʥʩʪʨʠʢʪʠʚʥʠʡ ʧʨʦʮʝʩ; 

(2) ʇʨʠ ʰʫʤʽ ʪʝʨʪʷ ʧʝʨʠʢʘʨʜʫ, ʱʦ ʨʦʟʚʠʥʫʚʩʷ ʥʘ ʬʦʥʽ ɻɯʄ, ʪʘ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʪʘʢʠʤʠ ʩʠʤʧʪʦʤʘʤ ʷʢ ʪʨʠʚʘʣʠʡ ʙʽʣʴ, ʛʽʧʦʪʝʥʟʽʷ ʪʘ ʥʫʜʦʪʘ; 

(3) ʇʘʮʽʻʥʪʘʤ ʽʟ ʧʽʜʦʟʨʦʶ ʥʘ ʢʨʦʚʦʪʝʯʫ ʚ ʧʦʨʦʞʥʠʥʫ ʧʝʨʠʢʘʨʜʫ (ʥʘʧʨ., 

ʪʨʘʚʤʘ, ʧʝʨʬʦʨʘʮʽʷ); 

(4) ʇʘʮʽʻʥʪʘʤ ʧʽʜʯʘʩ ʧʝʨʠʢʘʨʜʽʦʮʝʥʪʝʟʫ ʜʣʷ ʥʘʧʨʘʚʣʝʥʥʷ ʪʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 

ʭʦʜʦʤ ʧʨʦʮʝʜʫʨʠ. 

 

ɻʦʩʪʨʘ ʟʘʜʠʰʢʘ 

ʉʝʨʮʝʚʘ ʥʝʜʦʩʪʘʪʥʽʩʪʴ 

ɻʦʩʪʨʘ ʟʘʜʠʰʢʘ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʯʘʩʪʽʰʠʭ ʩʠʪʫʘʮʽʡ ʫ ɺʈɯʊ. ʉʝʨʮʝʚʘ 

ʥʝʜʦʩʪʘʪʥʽʩʪʴ (ʉʅ) ʻ ʥʘʡʯʘʩʪʽʰʦʶ ʢʘʨʜʽʘʣʴʥʦʶ ʧʨʠʯʠʥʦʶ ʛʦʩʪʨʦʾ ʟʘʜʠʰʢʠ 



[51], ʱʦ ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʦʶ ʟ ʘʙʦ ʚʧʝʨʰʝ ʚʠʥʠʢʣʦʶ ʉʅ, ʘʙʦ 

ʜʝʢʦʤʧʝʥʩʘʮʽʻʶ ʚʞʝ ʽʩʥʫʶʯʦʾ ʉʅ [52]. ʇʘʮʽʻʥʪ ʤʦʞʝ ʙʫʪʠ ʛʦʩʧʽʪʘʣʽʟʦʚʘʥʠʤ 

ʽʟ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʥʦʟʦʣʦʛʽʡ-ʧʨʠʯʠʥ, ʱʦ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʛʦʩʪʨʠʡ ʥʘʙʨʷʢ 

ʣʝʛʝʥʽʚ, ʢʘʨʜʽʦʛʝʥʥʠʡ ʰʦʢ, ʽʟʦʣʴʦʚʘʥʫ ʜʠʩʬʫʥʢʮʽʶ ʇʐ ʘʙʦ ʉʅ, ʷʢ 

ʫʩʢʣʘʜʥʝʥʥʷ ɻʂʉ. ʆʮʽʥʢʘ ʧʨʠʯʠʥ ʛʦʩʪʨʦʾ ʟʘʜʠʰʢʠ ʧʦʯʠʥʘʻʪʴʩʷ ʟʽ ʟʙʦʨʫ 

ʧʦʚʥʦʛʦ ʪʘ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʤʥʝʟʫ ʪʘ ʦʙôʻʢʪʠʚʥʦʛʦ ʦʛʣʷʜʫ. ɺʪʽʤ, ʯʽʪʢʠʡ ʜʽʘʛʥʦʟ 

ʉʅ ʤʦʞʝ ʫʩʢʣʘʜʥʶʚʘʪʠʩʷ ʥʠʟʴʢʦʶ ʩʧʝʮʠʬʽʯʥʽʩʪʶ ʘʙʦ ʯʫʪʣʠʚʽʩʪʶ ʦʟʥʘʢ ʪʘ 

ʩʠʤʧʪʦʤʽʚ [53]. ʂʨʽʤ ʪʦʛʦ, ʉʅ ʩʘʤʘ ʧʦ ʩʦʙʽ ʻ ʥʝ ʩʪʽʣʴʢʠ ʢʣʽʥʽʯʥʠʤ ʜʽʘʛʥʦʟʦʤ 

per se, ʘ ʩʠʥʜʨʦʤʦʤ, ʱʦ ʚʠʤʘʛʘʻ ʜʦʜʘʪʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʝʪʽʦʣʦʛʽʯʥʦʾ ʧʨʠʯʠʥʠ. ɽʭʦʂɻ ʻ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʦʮʽʥʢʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʪʘ ʩʪʨʫʢʪʫʨʥʠʭ ʟʤʽʥ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʘʙʦ ʘʩʦʮʽʡʦʚʘʥʽ ʟ 

ʨʦʟʚʠʪʢʦʤ ʉʅ. ʊʊɽʭʦʂɻ ʧʦʚʠʥʥʦ ʙʫʪʠ ʚʠʢʦʥʘʥʦ ʥʝʚʽʜʢʣʘʜʥʦ ʦʜʨʘʟʫ ʧʽʩʣʷ 

ʚʠʥʠʢʥʝʥʥʷ ʧʽʜʦʟʨʠ ʥʘ ʉʅ ʫ ʙʫʜʴ-ʷʢʦʛʦ ʧʘʮʽʻʥʪʘ ʟ ʚʠʥʠʢʥʝʥʥʷʤ ʘʙʦ 

ʧʦʛ̔ʨʰʝʥʥʷʤ ʟʘʜʠʰʢʠ [19]. ɽʭʦʂɻ ʟʚʠʯʘʡʥʦ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʚʠʟʥʘʯʠʪʠ 

ʧʨʠʯʠʥʥʫ ʝʪʽʦʣʦʛʽʶ ʪʘ ʧʨʦʚʝʩʪʠ ʜʠʬʝʨʝʥʮʽʡʥʫ ʜʽʘʛʥʦʩʪʠʢʫ ʤʽʞ ʉʅ ʚʥʘʩʣʽʜʦʢ 

ʩʠʩʪʦʣʽʯʥʦʾ ʪʘ ʽʟʦʣʴʦʚʘʥʦʾ ʜʽʘʩʪʦʣʽʯʥʦʾ ʜʠʩʬʫʥʢʮʽʾ, ʱʦ ʚʠʟʥʘʯʘʻ ʦʩʦʙʣʠʚʦʩʪʽ 

ʥʝʚʽʜʢʣʘʜʥʦʛʦ ʣʽʢʫʚʘʥʥʷ ʫ ʛʦʩʪʨʦʤʫ ʩʪʘʥʽ.  

ɽʭʦʂɻ-ʦʟʥʘʢʠ ʩʠʩʪʦʣʽʯʥʦʾ ʉʅ (ʈʠʩ. 5) ʧʝʨʝʨʘʭʦʚʘʥʽ ʚ ʊʘʙ. 1. ɺʘʞʣʠʚʦ 

ʧʘʤôʷʪʘʪʠ, ʱʦ ʫ ʭʚʦʨʠʭ ʫ ʢʨʠʪʠʯʥʠʭ ʩʪʘʥʘʭ, ʱʦ ʦʪʨʠʤʫʶʪʴ ʧʦʟʠʪʠʚʥʽ 

ʽʥʦʪʨʦʧʥʽ ʧʨʝʧʘʨʘʪʠ ʪʘ/ʘʙʦ ʥʘ ʤʝʭʘʥʽʯʥʽʡ ʧʽʜʪʨʠʤʮʽ ʮʠʨʢʫʣʷʮʽʾ ʧʦʢʘʟʥʠʢʠ 

ʧʽʜʯʘʩ ɽʭʦʂɻ ʤʦʞʫʪʴ ʙʫʪʠ çʥʦʨʤʘʣʴʥʠʤʠè ʚʽʜʧʦʚʽʜʥʦ ʜʦʢʘʟʦʚʠʭ ʜʘʥʠʭ ʫ 

ʭʚʦʨʠʭ ʙʝʟ ʥʝʚʽʜʢʣʘʜʥʠʭ ʩʪʘʥʽʚ, ʱʦ ʥʝ ʛʦʚʦʨʠʪʴ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦʾ 

ʧʘʪʦʣʦʛʽʾ ʪʘ ʉʅ. ʊʦʤʫ ʢʦʞʝʥ ʧʘʨʘʤʝʪʨ ʤʘʻ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠʩʷ ʚʠʭʦʜʷʯʠ ʟ 

ʢʦʥʢʨʝʪʥʦʛʦ ʢʣʽʥʽʯʥʦʛʦ ʢʦʥʪʝʢʩʪʫ, ʚʢʣʶʯʘʶʯʠ ʨʽʚʝʥʴ ʩʝʨʮʝʚʦ-ʣʝʛʝʥʝʚʦʾ 

ʧʽʜʪʨʠʤʢʠ. ʋ ʧʘʮʽʻʥʪʽʚ ʟ ʟʘʜʠʰʢʦʶ ʪʘ ʙʽʣʘʪʝʨʘʣʴʥʠʤʠ ʣʝʛʝʥʝʚʠʤʠ 

ʽʥʬʽʣʴʪʨʘʪʘʤʠ ʟʘ ʜʘʥʠʤʠ ʦʛʣʷʜʦʚʦʾ ʨʝʥʪʛʝʥʦʛʨʘʬʽʾ ʛʨʫʜʥʦʾ ʢʣʽʪʢʠ (ʆɻʂ), 

ɽʭʦʂɻ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʜʠʬʝʨʝʥʮʽʡʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʤʽʞ 

ʧʽʜʚʠʱʝʥʠʤ ʪʘ ʥʠʟʴʢʠʤ ʪʠʩʢʦʤ ʚ ʣʽʚʦʤʫ ʧʝʨʝʜʩʝʨʜʽ (ʃʇ) ʟʘ ʜʘʥʠʤʠ 

ʢʦʤʙʽʥʘʮʽʾ ʧʝʨʝʣʽʢʫ ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʈʠʩ. 6). 



 

ʈʠʩ. 5. ɽʭʦʂɻ ʧʨʠ ɼʂʄʇ ʪʘ ʟʥʠʞʝʥʽʡ ʩʠʩʪʦʣʽʯʥʽʡ ʬʫʥʢʮʽʾ ʃʐ ʫ 

ʧʘʮʽʻʥʪʘ, ʛʦʩʧʽʪʘʣʽʟʦʚʘʥʦʛʦ ʟ ʛʦʩʪʨʦʶ ʟʘʜʠʰʢʦʶ. 

 

ʈʠʩ. 6. ɽʭʦʂɻ ʫ ʧʘʮʽʻʥʪʘ ʽʟ ʟʙʝʨʝʞʝʥʦʶ ʩʠʩʪʦʣʽʯʥʦʶ ʬʫʥʢʮʽʻʶ ʃʐ, ʱʦ 

ʙʫʚ ʛʦʩʧʽʪʘʣʽʟʦʚʘʥʠʡ ʟ ʛʦʩʪʨʦʶ ʟʘʜʠʰʢʦʶ. ʇʘʮʽʻʥʪʫ ʚʩʪʘʥʦʚʣʝʥʦ ʜʽʘʛʥʦʟ 

ɻʂʄʇ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ɽ/ʝôʩʚʽʜʯʠʪʴ ʧʨʦ ʧʽʜʚʠʱʝʥʠʡ ʪʠʩʢ ʥʘʧʦʚʥʝʥʥʷ ʃʐ, 

ʧʽʜʪʚʝʨʜʞʫʶʯʠ ʜʽʘʛʥʦʟ ʜʽʘʩʪʦʣʽʯʥʦʾ ʉʅ. 

ʋ ʧʘʮʽʻʥʪʽʚ ʟ ʛʨʘʬʽʢʦʶ ʧʦʨʫʰʝʥʥʷ ʨʝʣʘʢʩʘʮʽʾ ʃʐ (ɽ/ɸ <1) ʪʘ ʧʽʢʦʚʦʶ 

ʰʚʠʜʢʽʩʪʶ ʭʚʠʣʽ ɽ <50 ʩʤ/ʩ ʪʠʩʢ ʥʘʧʦʚʥʝʥʥʷ ʃʐ (ʊʅʃʐ, ʚʽʥ ʞʝ ʪʠʩʢ ʚ ʃʇ) 

ʟʚʠʯʘʡʥʦ ʥʦʨʤʘʣʴʥʠʡ. ʇʨʠ ʨʝʩʪʨʠʢʪʠʚʥʦʤʫ ʥʘʧʦʚʥʝʥʥʽ (E/A Ó2, ʯʘʩ 



ʩʧʦʚʽʣʴʥʝʥʥʷ DT ʭʚʠʣ ̔E <150 ʤʩ) ʩʝʨʝʜʥʽʡ ʪʠʩʢ ʚ ʃʇ (ʊʃʇ) ʟʚʠʯʘʡʥʦ 

ʧʽʜʚʠʱʝʥʠʡ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʜʦʧʧʣʝʨʽʚʩʴʢʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʨʝʢʦʤʝʥʜʦʚʘʥʝ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ E/A = 1 ï 2 ʜʣʷ ʜʠʬʝʨʝʥʮʽʡʥʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ ʧʘʮʽʻʥʪʽʚ ʟ ʧʽʜʚʠʱʝʥʠʤ ʊʅʃʐ [54]. ʋ ʧʘʮʽʻʥʪʽʚ ʥʘ ʐɺʃ 

ʨʝʢʦʤʝʥʜʦʚʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʙʽʥʘʮʽʾ ʜʦʧʧʣʝʨʽʚʩʴʢʠʭ ʧʘʨʘʤʝʪʨʽʚ 

(ʪʨʘʥʩʤʽʪʨʘʣʴʥʠʡ ʜʽʘʩʪʦʣʽʯʥʠʡ ʧʦʪʽʢ, ʪʢʘʥʠʥʥʘ ʜʦʧʧʣʝʨʦʛʨʘʬʽʷ (ʊɼ), 

ʜʦʧʧʣʝʨʦʛʨʘʬʽʷ ʧʦʪʦʢʫ ʚ ʣʝʛʝʥʝʚʠʭ ʚʝʥʘʭ ʪʘ ʢʦʣʴʦʨʦʚʝ ʜʦʧʧʣʝʨʽʚʩʴʢʝ 

ʢʘʨʪʫʚʘʥʥʷ (ʂɼʂ) ʚ ʄ-ʨʝʞʠʤʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʨʘʥʥʴʦ-ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʧʦʪʦʢʫ Vp) [55]. 

ɺʠʟʥʘʯʝʥʥʷ ʉʅ ʽʟ ʟʙʝʨʝʞʝʥʦʶ ʌɺ ʃʐ (ʉʅʽʟɿʙʌɺ), ʱʦ ʟʚʠʯʘʡʥʦ 

ʚʽʜʧʦʚʽʜʘʻ ʜʽʘʩʪʦʣʽʯʥʠʡ ʉʅ ʻ ʙʽʣʴʰ ʩʢʣʘʜʥʠʤ. ʉʅʽʟɿʙʌɺ ʟʚʠʯʘʡʥʦ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʧʨʠʙʣʠʟʥʦ 50% ʚʩʽʭ ʧʘʮʽʻʥʪʽʚ ʟ ʉʅ [56] (ʈʠʩ. 7) ʪʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʦʟʥʘʢ ʪʘ ʩʠʤʧʪʦʤʽʚ ʉʅ ʪʘ ʧʝʨʝʣʽʢʦʤ ɽʭʦʂɻ 

ʧʘʨʘʤʝʪʨʽʚ, ʥʘʚʝʜʝʥʠʭ ʚ ʊʘʙ. 2 [52]. 

 

ʈʠʩ. 7. ɼʽʘʛʥʦʩʪʠʢʘ ʉʅ ʽʟ ʟʙʝʨʝʞʝʥʦʶ ʌɺ ʃʐ ʫ ʧʘʮʽʻʥʪʘ ʽʟ ʟʘʜʠʰʢʦʶ. 

ɺʽʜʤʽʪʴʪʝ ʟʙʝʨʝʞʝʥʫ ʌɺ ʃʐ (Ó50%, ɸ), ʜʠʣʘʪʘʮʽʶ ʃʇ (ɹ), ʨʝʩʪʨʠʢʪʠʚʥʫ 

ʛʨʘʬʽʢʫ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʥʘʧʦʚʥʝʥʥʷ ʃʐ (ɺ), ʚʠʩʦʢʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ɽ/ʝô (ɻ) ʪʘ 

ʧʽʜʚʠʱʝʥʠʡ ʩʠʩʪʦʣʽʯʥʠʡ ʪʠʩʢ ʚ ʃɸ (ɼ). ʤ2 

 



ʊʨʘʜʠʮʽʡʥʽ ɽʭʦʂɻ ʧʘʨʘʤʝʪʨʠ, ʦʪʨʠʤʘʥʽ ʟ ʜʘʥʠʭ ʧʨʦʬʽʣʶ 

ʪʨʘʥʩʤʽʪʨʘʣʴʥʦʛʦ  ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʧʦʪʦʢʫ ʟʚʠʯʘʡʥʦ ʧʦʛʘʥʦ ʢʦʨʝʣʶʶʪʴ ʟ 

ʛʝʤʦʜʠʥʘʤʽʢʦʶ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ ʟʙʝʨʝʞʝʥʦʶ ʌɺ ʃʐ [57, 58]. ɺ ʫʤʦʚʘʭ 

ʥʝʚʽʜʢʣʘʜʥʦʛʦ ʩʪʘʥʫ ʪʘ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʣʽʢʫʚʘʥʥʷ ʜʽʘʩʪʦʣʽʯʥʘ ʜʠʩʬʫʥʢʮʽʷ ʫ 

ʧʘʮʽʻʥʪʘ ʟ ʟʘʜʠʰʢʦʶ ʧʦʣʷʛʘʻ ʤʘʡʞʝ ʚʠʥʷʪʢʦʚʦ ʫ ʧʽʜʚʠʱʝʥʥʽ ʊʅʃʐ. ɹʽʣʴʰ 

ʜʝʪʘʣʴʥʘ ɽʭʦʂɻ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʧʽʜʚʠʱʝʥʦʛʦ ʊʅʃʐ ʚʢʣʶʯʘʻ ʧʽʜʚʠʱʝʥʥʷ 

ʟʥʘʯʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʽʢʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʪʨʘʥʩʤʽʪʨʘʣʴʥʦʾ ʭʚʠʣʽ ɸ ʜʦ 

ʰʚʠʜʢʦʩʪʽ ʨʘʥʥʴʦʛʦ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʨʫʭʫ ʤʽʪʨʘʣʴʥʦʛʦ ʢʽʣʴʮʷ ʝô ʟʘ ʜʘʥʠʤʠ ʊɼ 

(ɽ/ʝô Ó13) [54]. ʋʟʘʛʘʣʴʥʝʥʠʡ ʘʣʛʦʨʠʪʤ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʜʽʘʩʪʦʣʽʯʥʦʾ 

ʬʫʥʢʮʽʾ ʃʐ ʥʘʚʝʜʝʥʠʡ ʥʘ ʈʠʩ. 8. ʅʘʷʚʥʽʩʪʴ Ó2 ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʟʙʽʣʴʰʫʻ ʜʽʘʛʥʦʩʪʠʯʥʫ ʧʝʚʥʽʩʪʴ ʚʠʤʽʨʽʚ. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʧʽʢʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʭʚʠʣʽ ɽ ʜʦ ʰʚʠʜʢʦʩʪʽ ʨʘʥʥʴʦʛʦ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʧʦʪʦʢʫ ʚ ʃʐ 

Vp ʟʘ ʜʘʥʠʤʠ ʂɼʂ ʚ ʄ-ʨʝʞʠʤʽ ʚ ʜʘʥʠʭ ʢʣʽʥʽʯʥʠʭ ʫʤʦʚʘʭ ʻ ʤʝʥʰ ʪʦʯʥʠʤ. 

 

ʈʠʩ. 8. ʇʨʘʢʪʠʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʜʽʾ ʜʽʘʩʪʦʣʽʯʥʦʾ ʜʠʩʬʫʥʢʮʽʾ 

ʃʐ (ʘʜʘʧʪʦʚʘʥʦ ʟʘ ʈʝʢʦʤʝʥʜʘʮʽʷʤʠ ʟ ʦʮʽʥʢʠ ʜʽʘʩʪʦʣʽʯʥʦʾ ʬʫʥʢʮʽʾ ʰʣʫʥʦʯʢʽʚ 

ʟʘ ʜʘʥʠʤʠ ɽʭʦʂɻ EACVI/ASE [54]). 



 

ʇʝʨʝʚʘʛʠ ʪʘ ʦʙʤʝʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʜʦʧʧʣʝʨʽʚʩʴʢʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʧʨʠ ʦʮʽʥʮʽ ʜʽʘʩʪʦʣʽʯʥʦʾ ʬʫʥʢʮʽʾ ʃʐ ʜʝʪʘʣʴʥʦ ʚʠʢʣʘʜʝʥʦ ʫ ʚʽʜʧʦʚʽʜʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʷʭ [54]. 

ʌʽʙʨʠʣʷʮʽʷ ʧʝʨʝʜʩʝʨʜʴ ʪʘ ʩʠʥʫʩʦʚʘ ʪʘʭʽʢʘʨʜʽʷ ʻ ʩʪʘʥʘʤʠ, ʱʦ ʯʘʩʪʦ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʦʩʪʨʦʶ ʉʅ, ʱʦ ʫʪʨʫʜʥʶʶʪʴ ʘʥʘʣʽʟ ʜʽʘʩʪʦʣʽʯʥʦʾ 

ʬʫʥʢʮʽʾ ʃʐ. ɿʘʛʘʣʦʤ, ʢʦʣʠ ʌɺ ʃʐ ʻ ʟʥʠʞʝʥʦʶ, ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʪʦʯʥʠʭ 

ʤʘʨʢʝʨʽʚ ʧʽʜʚʠʱʝʥʦʛʦ ʊʅʃʐ ʻ ʯʘʩ ʩʧʦʚʽʣʴʥʝʥʥʷ ʭʚʠʣʽ ɽ DT <150 ʤʩ [59]. ʗʢ 

ʧʨʠ ʟʥʠʞʝʥʽʡ, ʪʘʢ ʽ ʟʙʝʨʝʞʝʥʽʡ ʌɺ ʃʐ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʽʜʚʠʱʝʥʦʛʦ ʊʅʃʐ 

ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ E/eǋ (ʣʘʪʝʨʘʣʴʥʝ ʤʽʪʨʘʣʴʥʝ ʢʽʣʴʮʝ) 

>10ï11 ʟʘ ʫʤʦʚ: 1) ʧʽʜʚʠʱʝʥʠʡ ʽʥʜʝʢʩ ʦʙôʻʤʫ ʃʇ (Ó 34 ʤʣ/ʤ2), ʘʙʦ 2) Ar ï A 

Ó30 ʤʩ (Ar ï ʪʨʠʚʘʣʽʩʪʴ ʟʚʦʨʦʪʥʦʛʦ ʧʦʪʦʢʫ ʚ ʃɺ ʚ ʩʠʩʪʦʣʫ ʧʝʨʝʜʩʝʨʜʴ; ɸ ï 

ʪʨʠʚʘʣʽʩʪʴ ʪʨʘʥʩʤʽʪʨʘʣʴʥʦʾ ʭʚʠʣʽ ɸ), ʘʙʦ 3) ȹ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ɽ/ɸ ʧʽʜʯʘʩ 

ʧʨʦʙʠ ɺʘʣʴʩʘʣʴʚʠ >0,5. 

ʇʨʠ ʛʦʩʪʨʽʡ ʩʠʩʪʦʣʽʯʥʽʡ ʘʙʦ ʜʽʘʩʪʦʣʽʯʥʽʡ ʉʅ ʫ ʣʽʞʢʘ ʭʚʦʨʦʛʦ ʪʘʢʦʞ 

ɽʭʦʂɻ ʟʜʘʪʥʝ ʚʠʷʚʠʪʠ ʽʥʪʝʨʩʪʠʮʽʡʥʠʡ ʥʘʙʨʷʢ ʣʝʛʝʥʽʚ ʫ ʚʠʛʣʷʜʽ ʘʥʦʤʘʣʴʥʦ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʘʨʪʝʬʘʢʪʽʚ ʨʝʚʝʨʙʝʨʘʮʽʾ ʟʘ ʪʠʧʦʤ çʭʚʽʩʪ ʢʦʤʝʪʠè ʚ ɺ-

ʨʝʞʠʤʽ. ʎʽ ʨʝʚʝʨʙʝʨʘʮʽʾ ʫʪʚʦʨʶʶʪʴʩʷ ʚʽʜ ʥʘʙʨʷʢʣʠʭ ʤʽʞʜʦʣʝʚʠʭ ʪʘ ʤʽʞ 

ʩʝʛʤʝʥʪʘʨʥʠʭ ʧʝʨʝʪʠʥʦʢ, ʤʦʞʫʪʴ ʟ'ʷʚʣʷʪʠʩʷ ʜʫʞʝ ʰʚʠʜʢʦ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ ʨʽʟʢʝ 

ʧʽʜʚʠʱʝʥʥʷ ʚʝʥʦʟʥʦʛʦ ʪʠʩʢʫ ʚ ʣʝʛʝʥʷʭ, ʪʘ ʦʪʨʠʤʫʶʪʴʩʷ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʋɿ-ʜʘʪʯʠʢʘ ʚ ʧʨʦʝʢʮʽʾ ʣʝʛʝʥʽʚ [15, 20] (ʈʠʩ. 9). ɯʩʥʫʻ ʜʝʢʽʣʴʢʘ ʧʨʦʪʦʢʦʣʽʚ ʋɿɼ 

ʣʝʛʝʥʽʚ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʽʥʪʝʨʩʪʠʮʽʡʥʦʛʦ ʥʘʙʨʷʢʫ, ʷʢʽ ʨʝʢʦʤʝʥʜʫʶʪʴʩʷ ʜʣʷ 

ʚʠʚʯʝʥʥʷ ʣʽʢʘʨʷʤ-ʨʝʘʥʽʤʘʪʦʣʦʛʘʤ ʪʘ ʢʘʨʜʽʦʣʦʛʘʤ ɺʈɯʊ. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ 

ʋɿɼ ʣʝʛʝʥʽʚ ʪʘ ʦʟʥʘʢʠ ʽʥʪʝʨʩʪʝʮʽʡʥʦʛʦ ʥʘʙʨʷʢʫ ʻ ʜʦʧʦʤʽʞʥʠʤʠ ʟʘʩʦʙʘʤʠ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʟ ʚʠʷʚʣʝʥʥʷʤ ʥʝʩʧʝʮʠʬʽʯʥʦʾ ʦʟʥʘʢʠ, ʷʢʘ ʥʝ ʻ ʝʪʽʦʣʦʛʽʯʥʦʶ 

ʧʨʠʯʠʥʦʶ ʛʦʩʪʨʦʾ ʉʅ, ʘ ʾʾ ʥʘʩʣʽʜʢʦʤ. 



 

ʈʠʩ. 9. ʊʨʘʥʩʪʦʨʘʢʘʣʴʥʝ ʋɿɼ ʣʝʛʝʥʽʚ ʜʝʤʦʥʩʪʨʫʻ ʤʥʦʞʠʥʥʽ ɺ-ʣʽʥʽʾ (ʋɿ 

ʣʝʛʝʥʝʚʽ çʢʦʤʝʪʠè, ʙʽʣʽ ʩʪʨʽʣʢʠ) ʫ ʧʘʮʽʻʥʪʘ ʟ ʛʦʩʪʨʠʤ ʥʘʙʨʷʢʦʤ ʣʝʛʝʥʽʚ. 

 

ʂʘʨʜʽʦʤʽʦʧʘʪʽʾ 

ɻʦʣʦʚʥʘ ʤʝʪʘ ɽʭʦʂɻ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʦʩʪʨʠʤ ʩʪʘʥʦʤ ʪʘ ʚʽʜʦʤʦʶ 

ʢʘʨʜʽʦʤʽʦʧʘʪʽʻʶ (ʂʄʇ) ʧʦʣʷʛʘʻ ʚ ʜʽʘʛʥʦʩʪʠʮʽ, ʜʠʥʘʤʽʯʥʦʤʫ ʩʧʦʩʪʝʨʝʞʝʥʥʽ ʪʘ 

ʚʠʟʥʘʯʝʥʥʽ ʣʽʢʫʚʘʣʴʥʦʾ ʪʘʢʪʠʢʠ ʧʨʠ ʛʦʩʪʨʽʡ ʉʅ. ɺʩʽ ʂʄʇ ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ 

ʜʦ ʛʦʩʪʨʠʭ ʝʧʽʟʦʜʽʚ ʉʅ, ʷʢ ʧʨʠ ʟʥʠʞʝʥʽʡ ʌɺ ʃʐ, ʪʘʢ ʽ ʧʨʠ ʟʙʝʨʝʞʝʥʥʽʡ ʌɺ 

ʃʐ, ʢʦʣʠ ʩʠʤʧʪʦʤʘʪʠʢʘ ʛʦʩʪʨʦʾ ʉʅ ʪʘ ʧʨʦʛʥʦʟ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ 

ʧʽʜʚʠʱʝʥʠʤ ʊʅʃʐ  [60]. ɺ ʮʠʭ ʚʠʧʘʜʢʘʭ ʜʦʧʧʣʝʨʽʚʩʴʢʘ ɽʭʦʂɻ ʧʨʝʜʩʪʘʚʣʷʻ 

ʢʣʶʯʦʚʫ ʤʝʪʦʜʠʢʫ ʚʽʟʫʘʣʽʟʘʮʽʾ ʚʥʘʩʣʽʜʦʢ ʫʥʽʢʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ 

ʧʽʜʚʠʱʝʥʥʷ ʊʅʃʐ ʪʘ ʝʪʽʦʣʦʛʽʯʥʽ ʤʝʭʘʥʽʟʤʠ ʛʦʩʪʨʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʉʅ. ʋ 

ʢʨʠʪʠʯʥʦ ʭʚʦʨʠʭ ʧʘʮʽʻʥʪʽʚ ʌɺ ʃʐ ʥʝ ʻ ʜʫʞʝ ʥʘʜʽʡʥʦʶ ʜʣʷ ʦʮʽʥʢʠ ʬʫʥʢʮʽʾ 

ʃʐ, ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʥʦʨʤʘʣʴʥʽ ʾʾ ʟʥʘʯʝʥʥʷ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʥʘ ʨʝʩʧʽʨʘʪʦʨʥʽʡ 

ʧʽʜʪʨʠʤʮʽ ʜʦʩʽ ʥʝ ʚʠʟʥʘʯʝʥʽ. ɸʣʝ ʦʢʨʽʤ ʌɺ ʃʐ ɽʭʦʂɻ ʤʘʻ ʽʥʰʽ ʧʦʪʫʞʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʦʮʽʥʢʠ ʬʫʥʢʮʽʾ ʃʐ. ʊʘʢ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʚʦʚʠʤʽʨʥʦʾ ʉʊɽ 



ʟʘʙʝʟʧʝʯʫʻ ʩʴʦʛʦʜʥʽ ʜʦʩʠʪʴ ʢʦʨʠʩʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʛʦʩʪʨʦʶ ʉʅ 

ʥʘ ʬʦʥʽ ʽʩʥʫʶʯʦʾ ʂʄʇ [61], ʦʩʦʙʣʠʚʦ ʧʨʠ ʟʙʝʨʝʞʝʥʽʡ ʌɺ ʃʐ. ɺ ʪʦʡ ʯʘʩ, ʷʢ ʫ 

ʧʘʮʽʻʥʪʽʚ ʽʟ ʟʥʠʞʝʥʦʶ ʩʠʩʪʦʣʽʯʥʦʶ ʬʫʥʢʮʽʻʶ ʚʩʽ ʢʦʤʧʦʥʝʥʪʠ ʜʝʬʦʨʤʘʮʽʾ 

(ʩʪʨʽʡʥʫ) ʪʘ ʩʢʨʫʯʫʚʘʥʥʷ ʃʐ ʻ ʚʘʞʢʦ ʟʥʠʞʝʥʠʤʠ, ʧʨʠ ʟʙʝʨʝʞʝʥʽʡ 

ʩʠʩʪʦʣʽʯʥʽʡ ʬʫʥʢʮʽʾ ʃʐ (ʥʘʧʨ., ʧʨʠ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʈʂʄʇ ʘʙʦ ʧʨʠ 

ʛʽʧʝʨʪʨʦʬʽʯʥʽʡ ʂʄʇ (ɻʂʄʇ)) ʨʘʜʽʘʣʴʥʠʡ ʩʪʨʝʡʥ ʟʚʠʯʘʡʥʦ ʚʽʜʥʦʩʥʦ 

ʟʥʠʞʝʥʠʡ, ʘ ʧʦʚʟʜʦʚʞʥʽʡ ʩʪʨʝʡʥ ʟʥʘʯʥʦ ʟʥʠʞʝʥʠʡ, ʧʦʜʽʙʥʦ ʜʦ ʭʚʦʨʠʭ ʽʟ 

ʟʥʠʞʝʥʦʶ ʌɺ ʃʐ, ʘʣʝ ʮʠʨʢʫʣʷʨʥʠʡ ʩʪʨʝʡʥ ʻ ʟʙʝʨʝʞʝʥʠʤ, ʚ ʪʦʡ ʯʘʩ ʷʢ 

ʩʢʨʫʯʫʚʘʥʥʷ ʃʐ ʚʠʷʚʣʷʻʪʴʩʷ ʥʦʨʤʘʣʴʥʠʤ ʘʙʦ ʥʘʜʣʠʰʢʦʚʠʤ, ʜʽʶʯʠ ʷʢ 

ʙʘʣʘʥʩʫʶʯʠʡ ʤʝʭʘʥʽʟʤ ʧʽʜʪʨʠʤʢʠ ʌɺ ʃʐ ʚ ʥʦʨʤʘʣʴʥʠʭ ʤʝʞʘʭ [62]. 

ɻʣʦʙʘʣʴʥʠʡ ʧʦʚʟʜʦʚʞʥʽʡ ʩʪʨʝʡʥ (ɻʇʉ) ʩʫʙʝʥʜʦʢʘʨʜʽʘʣʴʥʦʛʦ ʰʘʨʫ ʤʽʦʢʘʨʜʘ 

ʩʣʽʜ ʦʮʽʥʶʚʘʪʠ ʫ ʚʩʽʭ ʧʘʮʽʻʥʪʽʚ ʟ ʉʅ, ʦʩʦʙʣʠʚʦ ʫ ʚʠʧʘʜʢʘʭ ʟʙʝʨʝʞʝʥʦʾ ʌɺ 

ʃʐ. ɿʥʘʯʝʥʥʷ < ï16% ʚʢʘʟʫʻ ʥʘ ʣʝʛʢʝ ʟʥʠʞʝʥʥʷ ɻʇʉ, ʘ ʟʥʘʯʝʥʥʷ <ï10% 

ʚ̔ ʜʧʦʚʽʜʘʻ ʚʘʞʢʦʤʫ ʟʥʠʞʝʥʥʶ ɻʇʉ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʮʽ ʢʽʣʴʢʽʩʥʽ ʜʘʥʽ ʜʦʩʽ 

ʧʦʪʨʝʙʫʶʪʴ ʚʘʣʽʜʘʮʽʾ ʚ ʫʤʦʚʘʭ ʛʦʩʪʨʠʭ ʥʝʚʽʜʢʣʘʜʥʠʭ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ 

ʩʪʘʥʽʚ ʪʘ ʥʝ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʩʠʩʪʦʣʽʯʥʦʶ ʉʅ, ʱʦ 

ʦʪʨʠʤʫʶʪʴ ʧʦʟʠʪʠʚʥʽ ʽʥʦʪʨʦʧʥʽ ʘʛʝʥʪʠ ʘʙʦ ʤʝʭʘʥʽʯʥʫ ʮʠʨʢʫʣʷʪʦʨʥʫ 

ʧʽʜʪʨʠʤʢʫ. ʆʮʽʥʢʘ ɻʇʉ ʻ ʣʝʛʢʦ ʚʠʢʦʥʘʥʦʶ ʪʘ ʚʽʜʪʚʦʨʶʚʘʥʦʶ ʚ ʜʘʥʠʭ 

ʢʣʽʥʽʯʥʠʭ ʫʤʦʚʘʭ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʮʠʨʢʫʣʷʨʥʠʡ ʪʘ ʨʘʜʽʘʣʴʥʠʡ ʩʪʨʝʡʥ, ʘ ʪʘʢʦʞ 

ʩʢʨʫʯʫʚʘʥʥʷ ʃʐ ʻ ʤʝʥʰ ʚʽʜʪʚʦʨʶʚʘʥʠʤʠ [61].  

ʇʨʠ ʧʝʚʥʠʭ ʂʄʇ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʱʝ ʡ ʟʥʠʞʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʛʦ 

ʧʦʚʟʜʦʚʞʥʴʦʛʦ ʩʪʨʽʡʥʫ. ʊʘʢ, ʧʨʠ ʽʥʬʽʣʴʪʨʘʪʠʚʥʠʭ ʂʄʇ, ʪʘʢʠʭ ʷʢ ʘʤʽʣʦʾʜʦʟ 

ʩʝʨʮʷ ʘʙʦ ʂʄʇ ʃʴʦʬʬʣʝʨʘ (ʝʦʟʠʥʦʬʽʣʴʥʘ ʽʥʬʽʣʴʪʨʘʮʽʷ, ʬʽʙʨʦʝʣʘʩʪʦʟ 

ʝʥʜʦʢʘʨʜʫ), ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʠʨʘʞʝʥʝ ʟʥʠʞʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʛʦ 

ʧʦʚʟʜʦʚʞʥʴʦʛʦ ʩʪʨʽʡʥʫ ʩʘʤʝ ʙʘʟʘʣʴʥʠʭ ʩʝʛʤʝʥʪʽʚ ʃʐ (ʈʠʩ. 10), ʚ ʪʦʡ ʯʘʩ ʷʢ 

ʜʣʷ ɻʂʄʇ ʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʝ ʙʽʣʴʰ ʛʝʥʝʨʘʣʽʟʦʚʘʥʝ ʟʥʠʞʝʥʥʷ ɻʇʉ ʟʘʣʫʯʝʥʠʭ 

ʩʝʛʤʝʥʪʽʚ (ʈʠʩ. 11). 



 

ʈʠʩ. 10. ʇʨʠʢʣʘʜ ʦʮʽʥʢʠ ʨʝʛʽʦʥʘʣʴʥʦʾ ʧʦʚʟʜʦʚʞʥʴʦʾ ʜʝʬʦʨʤʘʮʽʾ (ʩʪʨʽʡʥʫ) 

ʚ ʫʩʽʭ ʘʧʽʢʘʣʴʥʠʭ ʧʦʟʠʮʽʷʭ ʟ ʧʨʝʟʝʥʪʘʮʽʻʶ ʫ ʚʠʛʣʷʜʽ çʤʽʰʝʥʽè ʫ ʧʘʮʽʻʥʪʘ ʟ 

ʘʤʽʣʦʾʜʦʟʦʤ ʩʝʨʮʷ. ʇʨʠ ʟʙʝʨʝʞʝʥʽʡ ʥʦʨʤʘʣʴʥʽʡ ʌɺ ʃʐ (56%) ʟʥʠʞʝʥʥʷ 

ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʧʦʚʟʜʦʚʞʥʴʦʛʦ ʩʪʨʽʡʥʫ ʟʜʝʙʽʣʴʰʝ ʟʘʣʫʯʘʻ ʙʘʟʘʣʴʥʽ ʩʝʛʤʝʥʪʠ 

ʃʐ. ɺ ʣʽʚʦʤʫ ʩʝʢʪʦʨʽ ʢʦʞʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʜʝʤʦʥʩʪʨʫʻʪʴʩʷ ʢʦʣʴʦʨʦʚʝ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʽʢʦʚʠʭ ʟʥʘʯʝʥʴ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʩʪʨʽʡʥʫ (ʚ ʥʦʨʤʽ ʥʝʛʘʪʠʚʥʽ), ʱʦ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʰʝʩʪʠ ʤʽʦʢʘʨʜʽʘʣʴʥʠʭ ʟʦʥ, ʥʘʚʝʜʝʥʠʭ ʥʘ ʨʠʩʫʥʢʫ. ɺ ʧʨʘʚʦʤʫ 

ʚʝʨʭʥʴʦʤʫ ʩʝʢʪʦʨʽ ʢʦʞʥʦʾ ʜʦʩʣʽʜʞʝʥʦʾ ʧʦʟʠʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʽ ʛʨʘʬʽʢʠ 

ʩʠʩʪʦʣʽʯʥʦʛʦ ʩʪʨʽʡʥʫ (ʧʝʨʝʨʠʚʯʘʩʪʘ ʙʽʣʘ ʢʨʠʚʘ ʚʽʜʧʦʚʽʜʘʻ ʛʣʦʙʘʣʴʥʦʤʫ 

ʩʝʨʝʜʥʴʦʤʫ ʧʦʚʟʜʦʚʞʥʴʦʤʫ ʩʪʨʝʡʥʫ). ɺ ʧʨʘʚʦʤʫ ʥʠʞʥʴʦʤʫ ʩʝʢʪʦʨʽ 

ʚʽʜʦʙʨʘʞʝʥʝ ʷʢʽʩʥʝ ʢʦʣʴʦʨʦʚʝ ʢʘʨʪʫʚʘʥʥʷ ʚ ʄ-ʨʝʞʠʤʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʰʝʩʪʠ 

ʧʦʩʣʽʜʦʚʥʦ ʜʦʩʣʽʜʞʝʥʠʤ ʩʝʛʤʝʥʪʘʤ ʤʽʦʢʘʨʜʫ ʃʐ: ʟʣʽʚʘ ʟʥʠʟʫ ʙʘʟʘʣʴʥʽ ʧʨʘʚʽ 

ʩʝʛʤʝʥʪʠ ʃʐ (ʯʝʨʚʦʥʠʡ ʢʦʣʽʨ); ʚ ʮʝʥʪʨʽ ʚʝʨʭʽʚʢʘ ʃʐ, ʟʚʝʨʭʫ ʙʘʟʘʣʴʥʽ ʣʽʚʽ 

ʩʝʛʤʝʥʪʠ ʃʐ (ʞʦʚʪʠʡ ʢʦʣʽʨ). ʏʝʨʚʦʥʠʡ ʪʘ ʨʦʞʝʚʠʡ ʢʦʣʴʦʨʠ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʩʠʩʪʦʣʽʯʥʽʡ ʜʝʬʦʨʤʘʮʽʾ. 



 

ʈʠʩ. 11. ʈʝʛʽʦʥʘʣʴʥʠʡ ʧʦʚʟʜʦʚʞʥʽʡ ʩʪʨʝʡʥ (ʜʝʤʦʥʩʪʨʘʮʽʷ ʫ ʚʠʛʣʷʜʽ 

çʤʽʰʝʥʽè ʫ ʧʘʮʽʻʥʪʘ ʟ ɻʂʄʇ. ʇʨʠ ʥʦʨʤʘʣʴʥʽʡ ʌɺ ʃʐ (57%) ʜʝʤʦʥʩʪʨʫʻʪʴʩʷ 

ʟʥʠʞʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʧʦʚʟʜʦʚʞʥʴʦʛʦ ʩʪʨʽʡʥʫ, ʱʦ ʟʘʣʫʯʘʻ ʩʝʛʤʝʥʪʠ ʩʪʽʥʢʠ 

ʃʐ ʙʽʣʴʰ ʛʦʤʦʛʝʥʥʦ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ ʧʨʠʢʣʘʜʦʤ ʧʘʮʽʻʥʪʘ ʟ 

ʘʤʽʣʦʾʜʦʟʦʤ. 

ʋ ʧʘʮʽʻʥʪʽʚ ʟ ɻʂʄʇ ʨʝʢʦʤʝʥʜʦʚʘʥʠʡ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʢʠ 

ʊʅʃʐ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʩʽʭ ʥʘʷʚʥʠʭ ɽʭʦʂɻ ʜʘʥʠʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ, ʚʠʟʥʘʯʝʥʥʷ 

ʪʠʩʢʽʚ ʚ ʃɸ, ʧʨʦʬʽʣʴ ʜʽʘʩʪʦʣʽʯʥʦʛʦ ʥʘʧʦʚʥʝʥʥʷ ʃʐ, ɽ/eǋ, ʪʦʱʦ, ʪʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʚ ʢʦʞʥʦʤʫ ʦʢʨʝʤʦʤʫ ʚʠʧʘʜʢʫ. ʋ ʧʘʮʽʻʥʪʽʚ ʟ ɻʂʄʇ ʟ 

ʛʦʩʪʨʦʶ ʟʘʜʠʰʢʦʶ/ʉʅ ʟʘʚʞʜʠ ʪʨʝʙʘ ʚʠʢʣʶʯʘʪʠ ʨʽʟʢʝ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʩʪʫʧʝʥʷ 

ʦʙʩʪʨʫʢʮʽʾ ʚʠʥʦʩʥʦʛʦ ʪʨʘʢʪʫ ʃʐ (ɺʊʃʐ). ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʧʦʩʪʽʡʥʦ-ʭʚʠʣʴʦʚʠʡ ʜʦʧʧʣʝʨ (ʇʍɼ) ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʧʽʢʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʪʘ 

ʛʨʘʜʽʻʥʪʫ ʪʠʩʢʫ ʚ ʤʽʩʮʽ ʦʙʩʪʨʫʢʮʽʾ, ʷʢʽ ʜʫʞʝ ʜʦʙʨʝ ʢʦʨʝʣʶʶʪʴ ʟ ʪʘʢʠʤʠ 

ʜʘʥʠʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʧʽʜʯʘʩ ʢʘʪʝʪʝʨʠʟʘʮʽʾ ʩʝʨʮʷ. ʂɼʂ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʦʙʩʪʨʫʢʮʽʾ ʧʦ ʤʽʩʮʶ ʧʦʷʚʣʝʥʥʷ 



çʤʦʟʘʾʢʠè (ɺʊʃʐ ʘʙʦ ʩʝʨʝʜʠʥʥʠʡ ʚʽʜʜʽʣ ʧʦʨʦʞʥʠʥʠ ʃʐ). ʋ ʧʘʮʽʻʥʪʽʚ ʽʟ 

ʟʥʘʯʥʦʶ ʛʽʧʝʨʪʨʦʬʽʻʶ ʃʐ ʪʘ ʧʦʪʝʥʮʽʡʥʦʶ ʦʙʩʪʨʫʢʮʽʻʶ ɺʊʃʐ ʦʙʩʪʨʫʢʮʽʷ 

ʤʦʞʝ ʟʘʛʦʩʪʨʠʪʠʩʷ ʧʨʠ ʧʨʠʟʥʘʯʝʥʥʽ ʧʦʟʠʪʠʚʥʠʭ ʽʥʦʪʨʦʧʥʠʭ ʘʛʝʥʪʽʚ ʘʙʦ ʚ 

ʫʤʦʚʘʭ ʛʽʧʦʚʦʣʝʤʽʾ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʚ ʢʦʥʪʝʢʩʪʽ ʩʫʧʫʪʥʴʦʾ 

ʧʨʘʚʦʰʣʫʥʦʯʢʦʚʦʾ ʉʅ (ʉʅ ʧʦ ʚʝʣʠʢʦʤʫ ʢʦʣʫ ʢʨʦʚʦʦʙʽʛʫ), ʢʦʣʠ ʟʥʠʞʝʥʝ 

ʧʝʨʝʜʥʘʚʘʥʪʘʞʝʥʥʷ ʃʐ ʙʫʜʝ ʟʘʛʦʩʪʨʶʚʘʪʠ ʨʠʟʠʢ ʜʠʥʘʤʽʯʥʦʾ ʦʙʩʪʨʫʢʮʽʾ ʃʐ. 

ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ɽʭʦʂɻ ʻ ʥʘʜʚʘʞʣʠʚʠʤ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʜʠʥʘʤʽʯʥʦʛʦ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʽʜʧʦʚʽʜʽ ʥʘ ʣʽʢʫʚʘʣʴʥʽ ʟʘʭʦʜʠ. 

 ɽʭʦʂɻ ʚʠʷʚʣʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʩʝʨʮʝʚʠʭ ʪʨʦʤʙʽʚ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ʽʜʽʦʧʘʪʠʯʥʦʶ ʜʠʣʘʪʘʮʽʡʥʦʶ ʂʄʇ (ɼʂʄʇ) ʪʘ ʥʝʢʦʤʧʘʢʪʥʦʤʫ ʃʐ ʻ ʯʘʩʪʦʶ 

ʟʥʘʭʽʜʢʦʶ ʧʨʠ ʛʦʩʧʽʪʘʣʽʟʘʮʽʾ ʪʘʢʠʭ ʧʘʮʽʻʥʪʽʚ ʟ ʽʰʝʤʽʯʥʠʤ ʽʥʩʫʣʴʪʦʤ. ʌʉʂ 

(ʩʠʤʧʪʦʤ çʜʠʤʫè) ʚʚʘʞʘʻʪʴʩʷ ʧʝʨʝʜʪʨʦʤʙʦʪʠʯʥʠʤ ʬʝʥʦʤʝʥʦʤ, ʱʦ 

ʘʩʦʮʽʶʻʪʴʩʷ ʩ ʧʽʜʚʠʱʝʥʠʤ ʨʠʟʠʢʦʤ ʪʨʦʤʙʦʝʤʙʦʣʽʯʥʠʭ ʧʦʜʽʡ [62]. ɿʚʘʞʘʶʯʠ 

ʥʘ ʪʘ, ʱʦ ʪʨʦʤʙʠ ʃʐ ʬʦʨʤʫʶʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʚ ʘʧʽʢʘʣʴʥʠʭ ʚʽʜʜʽʣʘʭ ʘʙʦ 

ʚ ʟʦʥʽ ʘʢʽʥʝʟʫ, ʊʊɽʭʦʂɻ ʤʘʻ ʢʨʘʱʫ ʜʽʘʛʥʦʩʪʠʯʥʫ ʪʦʯʥʽʩʪʴ (ʯʫʪʣʠʚʽʩʪʴ 90%, 

ʩʧʝʮʠʬʽʯʥʽʩʪʴ 85%) ʧʦʨʽʚʥʷʥʦ ʟ ʏʉɽʭʦʂɻ. ʊʦʯʥʽʩʪʴ ʊʊɽʭʦʂɻ ʟʨʦʩʪʘʻ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʂɼʂ ʪʘ/ʘʙʦ ʝʭʦ-ʢʦʥʪʨʘʩʪʫʚʘʥʥʷ [14]. ʋ ʧʘʮʽʻʥʪʽʚ ʟ ʪʨʦʤʙʦʟʦʤ 

ʃʐ (ʈʠʩ. 12) ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʦʮʽʥʶʚʘʪʠ ʜʝʢʽʣʴʢʘ ɽʭʦʂɻ ʦʟʥʘʢ, ʚʢʣʶʯʘʶʯʠ 

ʬʦʨʤʫ ʘʙʦ ʢʦʥʪʫʨʠ ʪʨʦʤʙʽʚ (ʪʨʦʤʙ ʤʦʞʝ ʙʫʪʠ ʧʨʠʩʪʽʥʢʦʚʠʡ ʘʙʦ ʪʘʢʠʡ, ʱʦ 

ʚʠʜʘʻʪʴʩʷ ʚ ʧʦʨʦʞʥʠʥʫ ʃʐ), ʨʫʭʦʤʽʩʪʴ (ʪʨʦʤʙ ʬʽʢʩʦʚʘʥʠʡ ʘʙʦ ʬʣʦʪʫʶʯʠʡ ʚ 

ʧʝʚʥʽʡ ʚʘʨʽʘʙʝʣʴʥʽʡ ʤʽʨʽ), ʥʘʷʚʥʽʩʪʴ ʘʥʝʚʨʠʟʤʠ ʃʐ ʚ ʟʦʥʽ ʬʦʨʤʫʚʘʥʥʷ 

ʪʨʦʤʙʫ ï ʣʦʢʘʣʽʟʦʚʘʥʦʾ ʟʦʥʠ ʘʢʽʥʝʟʽʾ ʘʙʦ ʜʠʩʢʽʥʝʟʽʾ, ʱʦ ʜʝʬʦʨʤʫʻ ʧʦʨʦʞʥʠʥʫ 

ʃʐ ʷʢ ʚ ʩʠʩʪʦʣʫ, ʪʘʢ ʽ ʚ ʜʽʘʩʪʦʣʫ [64]. ɹʽʣʴʰ ʚʠʩʦʢʠʡ ʨʠʟʠʢ ʝʤʙʦʣʽʟʘʮʽʾ 

ʜʦʢʘʟʦʚʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʙʽʣʴʠhʤʠ ʨʦʟʤʽʨʘʤʠ ʪʨʦʤʙʫ ʪʘ/ʘʙʦ 

ʷʢʱʦ ʪʨʦʤʙ ʻ ʤʦʙʽʣʴʥʠʤ ʪʘ ʚʠʜʘʻʪʴʩʷ ʚ ʧʦʨʦʞʥʠʥʫ ʃʐ, ʦʩʦʙʣʠʚʦ ʫ ʣʽʪʥʽʭ 

ʧʘʮʽʻʥʪʽʚ. ʋ ʧʘʮʽʻʥʪʽʚ ʟ ʂʄʇ ʟ ʬʽʙʨʠʣʷʮʽʻʶ (ʌʇ) ʪʘ/ʘʙʦ ʪʨʽʧʦʪʽʥʥʷʤ (ʊʇ) 

ʧʝʨʝʜʩʝʨʜʴ ʪʨʦʤʙʦʟ ʥʘʡʯʘʩʪʽʰʝ ʨʦʟʚʠʚʘʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʧʦʨʦʞʥʠʥʽ ʃʇ 

ʘʙʦ ʡʦʛʦ ʚʫʰʮʽ (ɺʃʇ). ʏʉɽʭʦʂɻ ʻ çʟʦʣʦʪʠʤ ʩʪʘʥʜʘʨʪʦʤè ʜʽʘʛʥʦʩʪʠʢʠ 

ʪʨʦʤʙʦʟʫ ʃʇ ʪʘ ɺʃʇ ʟ ʚʠʩʦʢʦʶ ʯʫʪʣʠʚʽʩʪʶ ʪʘ ʩʧʝʮʠʬʽʯʥʽʩʪʴ. ʇʽʜʯʘʩ 

ʏʉɽʭʦʂɻ ʪʨʦʤʙʠ ɺʃʇ ʚʠʛʣʷʜʘʶʪʴ ʷʢ ʝʭʦʛʝʥʥʽ ʤʘʩʠ, ʱʦ ʯʽʪʢʦ ʚʽʜʤʝʞʦʚʘʥʽ 



ʚʽʜ ʝʥʜʦʢʘʨʜʫ, ʱʦ ʚʽʟʫʘʣʽʟʫʶʪʴʩʷ ʙʽʣʴʰʝ ʥʽʞ ʚ ʦʜʥʽʡ ʧʨʦʝʢʮʽʾ. ɯʾ ʩʣʽʜ 

ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ ʟ ʛʨʝʙʽʥʯʘʩʪʠʤʠ ʤ'ʷʟʘʤʠ  ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʥʦʞʠʥʥʠʭ 

ʧʨʦʝʢʮʽʡ. ʇʨʠ ʮʴʦʤʫ ʢʦʨʠʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 3D-ʏʉɽʭʦʂɻ ʘʙʦ ʙʽʧʣʘʥʦʚʠʭ 

ʟʦʙʨʘʞʝʥʴ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʦʮʽʥʮʽ ʘʥʘʪʦʤʽʯʥʦ ʩʢʣʘʜʥʠʭ ɺʃʇ. ʋ ʧʘʮʽʻʥʪʽʚ ʟ 

ʤʝʭʘʥʽʯʥʦʶ ʮʠʨʢʫʣʷʪʦʨʥʦʶ ʧʽʜʪʨʠʤʢʦʶ ʪʘʢʦʞ ʟʘʚʞʜʠ ʧʦʚʠʥʝʥ ʧʨʦʚʦʜʠʪʠʩʷ 

ʧʦʰʫʢ/ʚʠʢʣʶʯʝʥʥʷ ʪʨʦʤʙʽʚ, ʦʩʦʙʣʠʚʦ ʚ ʟʦʥʽ ʢʘʪʝʪʝʨʽʚ ʪʘ ʢʣʘʧʘʥʽʚ 

(ʚʢʣʶʯʘʶʯʠ ʧʨʦʪʝʟʠ), ʟʚʘʞʘʶʯʠ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ ʘʜʝʢʚʘʪʥʦʛʦ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʢʨʦʚʦʪʦʢʫ ʪʘ ʚʠʢʠʜʫ. ʎʝ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʨʽʟʥʦʚʠʜ ɽʭʦʂɻ, ʱʦ ʧʦʪʨʝʙʫʻ 

ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ ʦʧʝʨʘʪʦʨʘ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʜʦʩʚʽʜʦʤ. 

 

ʈʠʩ. 12. 3D-ʊʊɽʭʦʂɻ ʜʝʤʦʥʩʪʨʫʻ ʪʨʦʤʙ ʚ ʦʙʣʘʩʪʽ ʚʝʨʭʽʚʢʠ ʃʐ ʫ 

ʧʘʮʽʻʥʪʘ ʟ ʥʝʜʘʚʥʽʤ ʧʝʨʝʜʥʴʦ-ʧʝʨʝʛʦʨʦʜʢʦʚʦ-ʚʝʨʭʽʚʢʦʚʠʤ ɻɯʄ ʟ ʝʣʝʚʘʮʽʻʶ 

ʩʝʛʤʝʥʪʫ ST. 

ʂʣʶʯʦʚʽ ʘʩʧʝʢʪʠ ʱʦʜʦ ʥʝʚʽʜʢʣʘʜʥʦʾ ɽʭʦʂɻ ʦʮʽʥʢʠ ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ 

ʧʽʜʦʟʨʦʶ ʥʘ ʢʘʨʜʽʦʤʽʦʧʘʪʽʾ 

¶ ʈʦʟʨʘʭʫʥʦʢ ʌɺ ʃʐ ʚ ɺ-ʨʝʞʠʤʽ ʪʘ ʦʮʽʥʢʘ ʜʦʜʘʪʢʦʚʠʭ ʦʟʥʘʢ ʜʠʩʬʫʥʢʮʽʾ 

ʃʐ (ʽʥʜʝʢʩ ʩʬʝʨʠʯʥʦʩʪʽ, ʦʮʽʥʢʘ ʩʠʩʪʦʣʽʯʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʤʽʪʨʘʣʴʥʦʛʦ 

ʢʽʣʴʮʷ, ʽʥʜʝʢʩ ʫʜʘʨʥʦʛʦ ʦʙ'ʻʤʫ, ʪʦʱʦ). 



¶ ɺʨʘʭʫʚʘʥʥʷ ʛʝʦʤʝʪʨʽʾ ʃʐ ʪʘ ʤʦʞʣʠʚʠʭ ʨʝʛʽʦʥʘʣʴʥʠʭ ʨʦʟʙʽʞʥʦʩʪʝʡ 

ʪʦʚʱʠʥʠ ʤʽʦʢʘʨʜʽʘʣʴʥʦʾ ʩʪʽʥʢʠ. 

¶ ʆʮʽʥʢʘ ʪʠʩʢʫ ʥʘʧʦʚʥʝʥʥʷ ʃʐ (ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ E/eǋ, ʨʽʟʥʠʮʷ 

ʪʨʠʚʘʣʦʩʪʝʡ ʭʚʠʣʴ AR ï A, ʽʥʜʝʢʩʠ ʦʙ'ʻʤʽʚ ʃʐ, ʩʠʩʪʦʣʽʯʥʠʡ ʪʠʩʢ ʚ 

ʣʝʛʝʥʝʚʽʡ ʘʨʪʝʨʽʾ). 

¶ ʋʨʘʭʫʚʘʥʥʷ ʟʥʠʞʝʥʥʷ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʚʟʜʦʚʞʥʴʦʛʦ ʩʪʨʝʡʥʫ, ʥʘʚʽʪʴ ʧʨʠ 

ʟʙʝʨʝʞʝʥʽʡ ʌɺ ʃʐ. 

¶ ɸʢʪʠʚʥʘ ʜʽʘʛʥʦʩʪʠʢʘ / ʚʠʢʣʶʯʝʥʥʷ ʦʙʩʪʨʫʢʮʽʾ ɺʊʃʐ ʫ ʧʘʮʽʻʥʪʽʚ ʟ 

ɻʂʄʇ. 

¶ ʇʨʠʡʥʷʪʪʷ ʜʦ ʫʚʘʛʠ ʨʽʚʥʶ ʪʘ ʩʪʫʧʝʥʷ ʢʘʨʜʽʦʨʝʩʧʽʨʘʪʦʨʥʦʾ ʧʽʜʪʨʠʤʢʠ. 

 

ɽʤʙʦʣʽʾ ʛʽʣʦʢ ʣʝʛʝʥʝʚʦʾ ʘʨʪʝʨʽʾ 

ɼʽʘʛʥʦʟ ʛʦʩʪʨʦʾ ʝʤʙʦʣʽʾ ʛʽʣʦʢ ʣʝʛʝʥʝʚʦʾ ʘʨʪʝʨʽʾ (ʊɽʃɸ) ʥʘ ʝʪʘʧʽ ɺʈɯʊ 

ʤʦʞʝ ʙʫʪʠ ʩʢʣʘʜʥʠʤ, ʪʦʤʫ ʱʦ ʷʢ ʩʠʤʧʪʦʤʠ (ʟʘʜʠʰʢʘ ʪʘ/ʘʙʦ ʙʽʣʴ ʚ ʛʨʫʜʥʽʡ 

ʢʣʽʪʮʽ) ʪʘ ʦʙ'ʻʢʪʠʚʥʽ ʩʠʤʧʪʦʤʠ ʻ ʥʝʩʧʝʮʠʬʽʯʥʠʤʠ  [64].  ʊʊɽʭʦʂɻ ʤʦʞʝ 

ʜʦʧʦʤʦʛʪʠ ʚʩʪʘʥʦʚʠʪʠ ʜʽʘʛʥʦʟ ʥʝʛʘʡʥʦ ʪʘ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʧʘʮʽʻʥʪʽʚ ʚʠʩʦʢʦʛʦ 

ʨʠʟʠʢʫ. ɿʘʛʘʣʦʤ ʯʫʪʣʠʚʽʩʪʴ ʊʊɽʭʦʂɻ ʧʨʠ ʜʽʘʛʥʦʩʪʠʮʽ ʊɽʃɸ ʩʢʣʘʜʘʻ 50ï60% 

ʧʨʠ ʩʧʝʮʠʬʽʯʥʦʩʪʽ ʙʣʠʟʴʢʦ 80ï90%. ɺ ʜʝʷʢʠʭ ʩʠʪʫʘʮʽʷʭ ʫ ʧʘʮʽʻʥʪʽʚ ʚ 

ʢʨʽʪʠʯʥʦʤʫ ʩʪʘʥʽ ʏʉɽʭʦʂɻ ʤʦʞʝ ʧʦʢʨʘʱʠʪʠ ʯʫʪʣʠʚʽʩʪʴ ʜʽʘʛʥʦʩʪʠʢʠ [65]. 

ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʊʊɽʭʦʂɻ ʚʠʛʣʘʜʘʻ ʥʦʨʤʘʣʴʥʦʶ ʫ ʙʣʠʟʴʢʦ 50% ʧʘʮʽʻʥʪʽʚ ʟ 

ʛʦʩʪʨʦʶ ʊɽʃɸ, ʘʣʝ, ʚʪʽʤ, ʤʦʞʝ ʥʘʜʘʪʠ ʧʝʚʥʽ ʧʨʷʤʽ ʪʘ/ʘʙʦ ʥʝʧʨʷʤʽ ʦʟʥʘʢʠ 

ʮʴʦʛʦ ʜʽʘʛʥʦʟʫ. ɺʽʟʫʘʣʽʟʘʮʽʷ ʚʝʣʠʢʦʛʦ ʤʦʙʽʣʴʥʦʛʦ ʟʤʽʻʧʦʜʽʙʥʦʛʦ ʪʨʦʤʙʫ ʚ 

ʧʦʨʦʞʥʠʥʘʭ ʧʨʘʚʠʭ ʚʽʜʜʽʣʽʚ ʩʝʨʮʷ ʘʙʦ ʣʝʛʝʥʝʚʽʡ ʘʨʪʝʨʽʾ (ʃɸ) ʻ ʜʦʩʠʪʴ 

ʨʽʜʢʦʶ, ʘʣʝ ʻ ʧʘʪʦʛʥʦʤʦʥʽʯʥʦʶ ʦʟʥʘʢʦʶ ʊɽʃɸ [66]. ɺʟʘʛʘʣʽ, ʭʦʯʘ ʜʣʷ 

ʜʽʘʛʥʦʟʫ ʊɽʃɸ ʚʠʨʽʰʘʣʴʥʠʤʠ ʻ ʽʥʰʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʤʝʪʦʜʠ (ʄʉʂʊ, D-ʜʽʤʝʪʨ, 

V/Q-ʩʢʘʥʫʚʘʥʥʷ), ɽʭʦʂɻ ʣʠʰʘʻʪʴʩʷ ʮʽʥʥʦʶ ʜʦʧʦʤʽʞʥʦʶ ʚʽʟʫʘʣʽʟʘʮʽʡʥʦʶ 

ʤʝʪʦʜʠʢʦʶ. ʋ ʧʘʮʽʻʥʪʘ ʟ ʢʘʪʘʩʪʨʦʬʽʯʥʦ ʥʝʩʪʘʙʽʣʴʥʦʶ ʛʝʤʦʜʠʥʘʤʽʢʦʶ 

ʊʊɽʭʦʂɻ ʤʦʞʝ ʙʫʪʠ ʻʜʠʥʠʤ ʜʦʩʪʫʧʥʠʤ ʥʝʚʽʜʢʣʘʜʥʠʤ ʟʘʩʦʙʦʤ ʚʽʟʫʘʣʽʟʘʮʽʾ 

[67]. 



ɻʦʣʦʚʥʠʤʠ ʥʝʧʨʷʤʠʤʠ ʦʟʥʘʢʘʤʠ ʊɽʃɸ ʻ ʥʘʩʣʽʜʢʠ ʨʽʟʢʦʛʦ ʧʽʜʚʠʱʝʥʥʷ 

ʪʠʩʢʽʚ ʚ ʃɸ ʪʘ ʧʨʘʚʠʭ ʚʽʜʜʽʣʘʭ ʩʝʨʮʷ, ʭʦʯʘ ʚʦʥʠ ʻ ʥʝʩʧʝʮʠʬʽʯʥʠʤʠ, ʪʘ 

ʚʢʣʶʯʘʶʪʴ: ʜʠʣʘʪʘʮʽʶ ʧʨʘʚʠʭ ʚʽʜʜʽʣʽʚ ʩʝʨʮʷ (ʥʘʧʨ., ʧʘʪʦʣʦʛʽʯʥʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʧʝʨʝʯʥʦʛʦ ʨʦʟʤʽʨʫ ʘʙʦ ʧʣʦʱʽ ʇʐ ʜʦ ʂɼʈ ʘʙʦ ʧʣʦʱʽ ʃʐ 

ʪʘ ʜʠʣʘʪʘʮʽʷ ʥʠʞʥʴʦʾ ʧʦʨʦʞʥʠʩʪʦʾ ʚʝʥʠ (ʅʇɺ)), ʛʽʧʦʢʽʥʝʟ ʇʐ ʪʘ ʘʥʦʤʘʣʴʥʠʡ 

ʨʫʭ ʄʐʇ. ʋ ʧʘʮʽʻʥʪʘ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʘʥʘʤʥʝʟʦʤ ʪʘ ʦʙ'ʻʢʪʠʚʥʦʶ 

ʩʠʤʧʪʦʤʘʪʠʢʦʶ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʂɼʈ ʇʐ ʜʦ ʂɼʈ ʃʐ >0,6 ʪʘ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʽʥʮʝʚʦ-ʜʽʘʩʪʦʣʽʯʥʠʭ ʧʣʦʱ ʇʐ ʪʘ ʃʐ and a ratio of end-

diastolic RV to LV >1,0 ʯʽʪʢʦ ʘʩʦʮʽʶʻʪʴʩʷ ʟ ʤʘʩʠʚʥʦʶ ʊɽʃɸ [66] (ʈʠʩ. 13). 

ʇʨʠ ʊɽʃɸ ʛʽʧʦʢʽʥʝʟʽʷ ʇʐ ʥʝ ʦʙʦʚ'ʷʟʢʦʚʦ ʙʫʚʘʻ ʛʣʦʙʘʣʴʥʦʶ, ʪʘ ʤʦʞʝ ʙʫʪʠ 

ʦʙʤʝʞʝʥʦʶ ʩʝʨʝʜʠʥʥʠʤʠ ʩʝʛʤʝʥʪʘʤʠ ʚʽʣʴʥʦʾ ʩʪʽʥʢʠ ʇʐ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤʫ 

ʘʙʦ ʛʽʧʝʨʢʽʥʝʪʠʯʥʦʤʫ ʩʢʦʨʦʯʝʥʥʽ ʡʦʛʦ ʚʝʨʭʽʚʢʠ (ʩʠʤʧʪʦʤ ʄʘʢʂʦʥʥʝʣʘ) [70].  

ʍʦʯʘ ʨʘʥʽʰʝ ʮʝʡ ʩʠʤʧʪʦʤ ʚʚʘʞʘʚʩʷ ʩʧʝʮʠʬʽʯʥʠʤ ʜʣʷ ʜʽʘʛʥʦʟʫ ʊɽʃɸ, 

ʩʴʦʛʦʜʥʽ ʮʝ ʧʦʣʦʞʝʥʥʷ ʻ ʧʽʜ ʧʠʪʘʥʥʷʤ, ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʤʦʞʝ 

ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʽ ʧʨʠ ʽʥʰʠʭ ʩʪʘʥʘʭ.  

ʇʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʜʽʘʛʥʦʟʫ ʊɽʃɸ ɽʭʦʂɻ ʪʘʢʦʞ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 

ʜʣʷ ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʧʘʮʽʻʥʪʽʚ ʚʠʩʦʢʦʛʦ ʪʘ ʧʦʤʽʨʥʦʛʦ ʨʠʟʠʢʫ (ʦʟʥʘʢʠ ʜʠʩʬʫʥʢʮʽʾ 

ʇʐ), ʪʘ ʚʠʩʦʢʦʛʦ ʨʠʟʠʢʫ (ʥʝʤʘʻ ʦʟʥʘʢ ʜʠʩʬʫʥʢʮʽʾ ʇʐ). ʋ ʧʘʮʽʻʥʪʽʚ ʽʟ 

ʧʽʜʦʟʨʦʶ ʥʘ ʚʠʩʦʢʠʭ ʨʠʟʠʢ ʊɽʃɸ ʟ ʰʦʢʦʤ ʘʙʦ ʛʽʧʦʪʝʥʟʽʻʶ ʚʽʜʩʫʪʥʽʩʪʴ ɽʭʦʂɻ 

ʦʟʥʘʢ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʇʐ ʪʠʩʢʦʤ ʘʙʦ/ʪʘ ʡʦʛʦ ʜʠʩʬʫʥʢʮʽʾ ʟʚʠʯʘʡʥʦ ʚʠʢʣʶʯʘʻ 

ʤʘʩʠʚʥʫ ʊɽʃɸ ʷʢ ʧʨʠʯʠʥʫ ʥʝʩʪʘʙʽʣʴʥʦʾ ʛʝʤʦʜʠʥʘʤʽʢʠ.  

ɺʪʦʨʠʥʥʘ ʪʨʠʢʫʩʧʽʜʘʣʴʥʘ ʨʝʛʫʨʛʽʪʘʮʽʷ (ʊʈ) ʫ ʧʘʮʽʻʥʪʽʚ ʟ ʧʦʤʽʨʥʠʤ ʪʘ 

ʚʠʩʦʢʠʤ ʨʠʟʠʢʦʤ ʊɽʃɸ ʻ ʜʦʩʠʪʴ ʯʘʩʪʦʶ. ɰʾ ʥʘʷʚʥʽʩʪʴ ʜʦʟʚʦʣʷʻ ʦʮʽʥʶʚʘʪʠ 

ʩʠʩʪʦʣʽʯʥʠʡ ʪʠʩʢ ʚ ʇʐ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ ʩʠʩʪʦʣʽʯʥʠʡ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ (ʉɸʊ) 

ʚ ʃɸ (ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʩʪʝʥʦʟʫ ʢʣʘʧʘʥʫ ʃɸ). ʉɸʊʃɸ ʤʦʞʝ ʙʫʪʠ ʚʠʤʽʨʷʥʠʡ  ʧʽʩʣʷ 

ʦʮʽʥʢʠ ʧʽʢʦʚʦʛʦ ʛʨʘʜʽʻʥʪʫ ʪʠʩʢʫ ʊʈ ʟʘ ʩʧʨʦʱʝʥʠʤ ʨʽʚʥʷʥʥʷʤ ɹʝʨʥʫʣʣʽ. ɸʣʝ 

ʩʣʽʜ ʧʘʤ'ʷʪʘʪʠ, ʱʦ ʧʨʠ ʜʫʞʝ ʚʘʞʢʽʡ ʊʈ ʛʨʘʜʽʻʥʪ ʪʠʩʢʫ ʤʦʞʝ ʧʘʜʘʪʠ, ʱʦ 

ʧʨʠʟʚʝʜʝ ʜʦ ʥʝʜʦʦʮʽʥʢʠ ʚʘʞʢʦʩʪʽ ʣʝʛʝʥʝʚʦʾ ʛʽʧʝʨʪʝʥʟʽʾ (ʃɻ). ʊʠʩʢ ʚ ʧʨʘʚʦʤʫ 

ʧʝʨʝʜʩʝʨʜʽ (ʇʇ) ʦʮʽʥʶʻʪʴʩʷ ʟʘ ʦʙ'ʻʢʪʠʚʥʠʤ ʦʛʣʷʜʦʤ ʷʨʝʤʥʠʭ ʚʝʥ ʪʘ ʟʘ 

ʜʽʘʤʝʪʨʦʤ ʅʇɺ ʪʘ ʾʾ ʨʝʩʧʽʨʘʪʦʨʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ ʟʘ ʜʘʥʠʤʠ ɽʭʦʂɻ, ʘʙʦ 




