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ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʨʘʚʥʠʥʥʳʭ ʠ 

ʛʦʨʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʚ ʮʝʣʦʤ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 

ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦ (ʈʘʚʢʠʥ ʠ ʜʨ., 1996, 2014). ʇʦ ʦʪʜʝʣʴʥʳʤ ʚʠʜʘʤ ʦʥʦ 

ʨʘʩʩʤʦʪʨʝʥʦ ʣʠʰʴ ʚ ʥʝʢʦʪʦʨʳʭ ʧʨʠʨʦʜʥʳʭ ʟʦʥʘʭ ʠ ʛʦʨʥʳʭ ʧʨʦʚʠʥʮʠʷʭ ʠʣʠ ʥʘ 

ʝʱʝ ʙʦʣʝʝ ʣʦʢʘʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ (ʃʦʙʘʥʦʚʘ, 1978; ʃʫʢʴʷʥʦʚʘ, 1980; ʇʫʯʢʦʚʩʢʠʡ, 

1984; ɺʦʟʥʠʡʯʫʢ ʠ ʜʨ., 2006; ɺʠʥʦʛʨʘʜʦʚ, 2010; ʄʘʢʘʨʦʚ, ʐʘʧʝʪʴʢʦ, 2010; 

ʉʦʢʦʣʦʚʘ, ʉʦʢʦʣʦʚ, ʐʪʨʦ, 2011; ɼʦʣʛʦʚʳʭ, ʂʝʜʝʥʦʚ, ɹʦʛʦʤʦʣʦʚʘ, 2013; 

ʄʦʨʦʟʢʠʥʘ, ʉʪʘʨʠʢʦʚ, 2015; ʅʫʨʤʘʛʦʙʝʪʦʚʘ, ɼʝʨʠʛʣʘʟʦʚ, ʉʢʦʪʥʠʢʦʚ, 2017 ʠ 

ʜʨʫʛʠʝ). ʇʨʠ ʵʪʦʤ ʦʙʳʯʥʦ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʣʠʰʴ ʛʣʘʚʥʳʝ ʧʨʝʬʝʨʝʥʮʠʠ ʚʠʜʦʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʥʠʰʫ ʚ ʠʟʫʯʘʝʤʦʡ ʛʨʫʧʧʝ ʙʠʦʮʝʥʦʟʦʚ. ʕʪʦ 

ʫʤʝʩʪʥʦ ʩʢʦʨʝʝ ʧʨʠ ʘʥʘʣʠʟʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʪʠʮ, ʢʦʪʦʨʳʝ ʚ ʩʠʣʫ ʚʳʩʦʢʦʡ 

ʤʦʙʠʣʴʥʦʩʪʠ ʤʦʛʫʪ ʠʟʙʝʛʘʪʴ ʤʝʥʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʣʘʥʜʰʘʬʪʳ (ʈʘʚʢʠʥ ʖ.ʉ., 

1973, 1976, 1978; ɺʘʨʪʘʧʝʪʦʚ, 1984; ʖʜʢʠʥ, 2000; ʃʠʚʘʥʦʚ, 2003; ʈʘʚʢʠʥ ɽ.ʉ., 

2003; ʊʦʨʦʧʦʚ, 2008; ɹʣʠʥʦʚʘ, ʈʘʚʢʠʥ ʖ.ʉ., 2009; ʎʳʙʫʣʠʥ, 2009; ɹʦʯʢʘʨʝʚʘ, 

ʃʠʚʘʥʦʚ, 2013 ʠ ʜʨʫʛʠʝ). ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʣʝʩʥʳʭ ʠ ʩʝʨʳʭ ʧʦʣʝʚʦʢ (ʢʘʢ ʠ ʤʝʣʢʠʭ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʮʝʣʦʤ) ʥʦʩʠʪ ʤʝʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʡ ʭʘʨʘʢʪʝʨ: ʟʚʝʨʴʢʠ ʯʘʱʝ 

ʚʳʥʫʞʜʝʥʳ ʟʘʩʝʣʷʪʴ ʩʤʝʞʥʳʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠ, ʘ ʥʝ ʙʠʦʪʦʧʠʯʝʩʢʠ ʙʣʠʟʢʠʝ 

ʧʨʝʜʧʦʯʠʪʘʝʤʳʤ ʣʘʥʜʰʘʬʪʘʤ ʤʝʩʪʦʦʙʠʪʘʥʠʷ. ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʜʘʥʥʦʡ ʛʨʫʧʧʳ 

ʞʠʚʦʪʥʳʭ ʦʧʨʝʜʝʣʷʝʪ ʚʘʞʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʠʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ, 

ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʫʧʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ. 

ʉʚʦʡʩʪʚʝʥʥʳʝ ʤʝʣʢʠʤ ʤʣʝʢʦʧʠʪʘʶʱʠʤ ʟʥʘʯʠʪʝʣʴʥʳʝ ʤʝʞʛʦʜʦʚʳʝ ʨʘʟʣʠʯʠʷ 

ʚ ʯʠʩʣʝʥʥʦʩʪʠ ʟʘʯʘʩʪʫʶ ʟʘʪʨʫʜʥʷʶʪ ʚʳʷʚʣʝʥʠʝ ʙʠʦʪʦʧʠʯʝʩʢʠʭ ʧʨʝʬʝʨʝʥʮʠʡ 

ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ. ʀʟʤʝʥʝʥʠʷ ʦʙʠʣʠʷ ʧʦ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤ ʤʦʛʫʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ 

ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʠʭ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʜʣʷ ʞʠʚʦʪʥʳʭ, ʥʝʩʦʚʧʘʜʝʥʠʷ ʬʘʟ ʮʠʢʣʦʚ 

ʯʠʩʣʝʥʥʦʩʪʠ ʚ ʨʘʟʥʳʝ ʛʦʜʳ, ʥʝʦʯʝʚʠʜʥʳʭ ʣʦʢʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʫʩʣʦʚʠʡ ʩʨʝʜʳ 

ʚ ʦʪʜʝʣʴʥʳʭ ʪʦʯʢʘʭ, ʣʠʙʦ, ʥʝʨʝʜʢʦ, ʥʝʢʦʪʦʨʳʭ ʨʘʟʥʦʯʪʝʥʠʡ ʚ ʤʝʪʦʜʠʢʝ 

ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʪʦʚ ʩʨʝʜʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʋʩʨʝʜʥʝʥʠʝ ʤʥʦʛʦʣʝʪʥʠʭ ʩʚʝʜʝʥʠʡ ʦʙ 
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ʦʙʠʣʠʠ ʣʝʩʥʳʭ ʠ ʩʝʨʳʭ ʧʦʣʝʚʦʢ ʠ ʦʙʦʙʱʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʜʦ 

ʫʨʦʚʥʷ ʛʨʫʧʧ ʚʳʜʝʣʦʚ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʢʘʨʪ ʧʦʟʚʦʣʷʝʪ ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ 

ʥʠʚʝʣʠʨʦʚʘʪʴ ʤʝʞʛʦʜʦʚʳʝ ʠ ʣʦʢʘʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ 

ʚʠʜʦʚ, ʘ ʟʥʘʯʠʪ ʜʝʪʘʣʴʥʝʝ ʚʳʷʚʣʷʪɹ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʭ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʪʘʢʦʡ ʧʦʜʭʦʜ ʢ ʦʙʨʘʙʦʪʢʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʦʙʱʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʦʙʲʝʤʘ ʤʘʪʝʨʠʘʣʦʚ 

ɹʘʥʢʘ ʜʘʥʥʳʭ ʣʘʙʦʨʘʪʦʨʠʠ ʟʦʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʀʉʠʕɾ ʉʆ ʈɸʅ, 

ʩʦʙʨʘʥʥʳʭ ʨʘʟʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʟʘ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʝʪʦʜʳ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʘʧʨʦʙʠʨʦʚʘʥʳ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦ ʚʳʷʚʣʝʥʠʶ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʪʠʧʦʣʦʛʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʞʠʚʦʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʫʯʸʪʦʚ (ʈʘʚʢʠʥ, ʃʠʚʘʥʦʚ, 2008). ʆʙʳʯʥʦ ʪʘʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪ ʧʦ ʦʪʜʝʣʴʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʥʘʧʨʠʤʝʨ, 

ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʟʤʝʥʝʥʠʡ ʧʦ ʰʠʨʦʪʥʦʤʫ ʛʨʘʜʠʝʥʪʫ (Willig et al., 2003). ʇʨʠ 

ʵʪʦʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʩʧʦʣʴʟʫʶʪ ʜʘʥʥʳʝ ʧʦ ʚʠʜʦʚʦʤʫ ʙʦʛʘʪʩʪʚʫ ʪʝʭ ʠʣʠ ʠʥʳʭ ʛʨʫʧʧ 

ʞʠʚʦʪʥʳʭ ʠʣʠ ʨʘʩʪʝʥʠʡ ʧʦ ʢʚʘʜʨʘʪʘʤ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʣʠ ʦʢʝʘʥʘ (Simpson, 

1964; Currie, 1991; Gaston et al., 2007; Zamora, Barea-Azcon, 2015). ʅʝʨʝʜʢʦ 

ʧʦʜʦʙʥʳʝ ʨʘʙʦʪʳ ʚʝʜʫʪ ʜʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʦʪʜʝʣʴʥʳʭ, ʟʘʜʘʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ, ʬʘʢʪʦʨʦʚ, ʥʘʧʨʠʤʝʨ, ʧʦʞʘʨʦʚ, ʚʳʨʫʙʢʠ ʣʝʩʦʚ, ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʚʳʩʦʪʥʦʡ ʧʦʷʩʥʦʩʪʠ ʠ ʜʨʫʛʠʭ (ʀʚʘʥʪʝʨ, ʂʫʨʭʠʥʝʥ, 2016; 

ɺʘʩʠʣʴʝʚʘ ʠ ʜʨ., 2017; Domine et al., 2018; Cunillera-Montcusi et al., 2019).  

ʇʨʠʤʝʥʝʥʠʝ ʥʘʩʝʣʝʥʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ ʧʨʠ ʘʥʘʣʠʟʝ ʧʦʚʠʜʦʚʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʤʠʥʠʤʘʣʴʥʳʡ ʥʘʙʦʨ ʦʩʥʦʚʥʳʭ 

ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʠ ʠʭ ʩʦʯʝʪʘʥʠʡ, ʠʟʙʘʚʣʷʷ ʦʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʮʝʥʢʠ ʩʠʣʳ ʠ ʦʙʱʥʦʩʪʠ ʩʚʷʟʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʫʙʲʝʢʪʠʚʥʦ 

ʟʘʜʘʥʥʳʭ ʛʨʘʜʠʝʥʪʦʚ ʩʨʝʜʳ ʩ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʦʙʠʣʠʷ. ʂʨʦʤʝ ʪʦʛʦ, 

ʨʘʥʞʠʨʦʚʘʥʠʝ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʧʦ ʩʪʝʧʝʥʠ ʠʭ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ 

ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʣʝʩʥʳʭ ʠ ʩʝʨʳʭ ʧʦʣʝʚʦʢ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʤʝʥʳ 

ʫʩʣʦʚʥʦ ʠʩʭʦʜʥʦʛʦ ʦʙʠʣʠʷ ʥʘ ʩʨʝʜʥʠʝ ʧʦ ʪʘʢʩʦʥʘʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʟʥʘʯʝʥʠʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ çʩʨʝʜʥʝʙʘʣʣʴʥʳʭè 
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ʟʥʘʯʝʥʠʡ ʤʠʥʠʤʠʟʠʨʫʝʪ ʜʦʣʶ ʤʝʞʛʦʜʦʚʳʭ ʠ ʯʘʩʪʥʳʭ ʦʪʣʠʯʠʡ ʚ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ 

ʟʥʘʯʝʥʠʡ ʥʘʩʝʣʝʥʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʣʝʩʥʳʭ ʠ ʩʝʨʳʭ ʧʦʣʝʚʦʢ ʚ ʮʝʣʦʤ, ʯʪʦ ʧʨʠʚʦʜ 

ʢ ʙʦʣʝʝ ʢʦʨʨʝʢʪʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʠʟʤʝʥʯʠʚʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ 

ʛʨʳʟʫʥʦʚ ʠ ʠʭ ʩʭʦʜʩʪʚʘ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʥʘʩʝʣʝʥʠʷ ʣʝʩʥʳʭ ʠ ʩʝʨʳʭ ʧʦʣʝʚʦʢ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʧʦʟʚʦʣʷʪʁ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʂʨʘʩʥʳʝ ʢʥʠʛʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʛʠʦʥʦʚ, ʫʯʠʪʳʚʘʪʴ ʨʦʣʴ ʧʦʣʝʚʦʢ ʚ ʧʦʜʜʝʨʞʘʥʠʠ 

ʵʧʠʜʝʤʠʯʝʩʢʠʭ ʠ ʵʧʠʟʦʦʪʠʯʝʩʢʠʭ ʦʯʘʛʦʚ ʠ ʫʛʨʦʟ, ʦʪʩʣʝʞʠʚʘʪʴ ʧʦʩʣʝʜʩʪʚʠʷ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʵʢʦʩʠʩʪʝʤ. ʄʝʣʢʠʝ ʤʣʝʢʦʧʠʪʘʶʱʠʝ ʩʣʫʞʘʪ 

ʢʦʨʤʦʚʦʡ ʙʘʟʦʡ ʦʭʦʪʥʠʯʴʝ-ʧʨʦʤʳʩʣʦʚʳʭ ʟʚʝʨʝʡ ʠ ʢʨʘʩʥʦʢʥʠʞʥʳʭ ʭʠʱʥʠʢʦʚ, 

ʧʦʵʪʦʤʫ ʩʚʝʜʝʥʠʷ ʦ ʯʠʩʣʝʥʥʦʩʪʠ ʛʨʳʟʫʥʦʚ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʮʝʥʢʠ 

ʙʣʘʛʦʧʦʣʫʯʠʷ ʧʦʧʫʣʷʮʠʡ ʟʘʚʠʩʷʱʠʭ ʦʪ ʥʠʭ ʚʠʜʦʚ. ʕʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʠʟʫʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʦʙʠʣʠʷ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʣʝʩʥʳʭ ʠ 

ʩʝʨʳʭ ʧʦʣʝʚʦʢ ʢʘʢ ʢʦʤʧʦʥʝʥʪʘ ʟʦʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʟʚʦʥʦʯʥʳʭ 

ʞʠʚʦʪʥʳʭ ʚ ʮʝʣʦʤ. 

ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʎʝʣʴ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʠʟʫʯʝʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʦʙʠʣʠʷ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʣʝʩʥʳʭ 

Myodes (Pallas, 1779) ʠ ʩʝʨʳʭ Microtus (Schrank, 1798) ʧʦʣʝʚʦʢ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʮʝʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

¶ ʚʳʧʦʣʥʠʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʧʦ ʩʪʝʧʝʥʠ ʠʭ 

ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ ʦʪʜʝʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʠʜʦʚ 

ʣʝʩʥʳʭ ʠ ʩʝʨʳʭ ʧʦʣʝʚʦʢ; 

¶ ʦʮʝʥʠʪʴ ʯʠʩʣʝʥʥʦʩʪʴ ʢʘʞʜʦʛʦ ʠʟ ʚʠʜʦʚ ʣʝʩʥʳʭ ʠ ʩʝʨʳʭ ʧʦʣʝʚʦʢ ʚ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ; 

¶ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʚʩʝ ʚʠʜʳ ʣʝʩʥʳʭ ʠ ʩʝʨʳʭ ʧʦʣʝʚʦʢ ʚ ʮʝʣʦʤ ʧʦ ʩʭʦʜʩʪʚʫ ʠʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ; 

¶ ʚʳʧʦʣʥʠʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʥʘʩʝʣʝʥʠʷ ʣʝʩʥʳʭ ʠ ʩʝʨʳʭ ʧʦʣʝʚʦʢ ʠ ʦʮʝʥʠʪʴ 

ʩʠʣʫ ʩʚʷʟʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʨʝʜʳ ʠ ʠʭ ʩʦʦʙʱʝʩʪʚ; 
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¶ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʪʣʠʯʠʷ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʷʭ ʧʦ ʩʭʦʜʩʪʚʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʣʝʩʥʳʭ ʠ ʩʝʨʳʭ ʧʦʣʝʚʦʢ, ʚʳʧʦʣʥʝʥʥʳʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʩʣʦʚʥʦ ʠʩʭʦʜʥʳʭ ʠ ʫʩʨʝʜʥʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʠʣʠʷ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ.  

1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʩʝʣʝʥʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʦʟʚʦʣʷʝʪ ʢʦʨʨʝʢʪʥʝʝ ʠ 

ʩ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʴʶ ʦʙʦʙʱʝʥʠʷ ʦʧʠʩʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʥʘ 

ʨʘʚʥʠʥʥʳʭ ʠ ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʚʳʷʚʠʪʴ ʦʧʨʝʜʝʣʷʶʱʠʝ ʝʛʦ 

ʬʘʢʪʦʨʳ ʩʨʝʜʳ, ʦʮʝʥʠʪʴ ʠʭ ʠʝʨʘʨʭʠʶ ʧʦ ʩʠʣʝ ʠ ʦʙʱʥʦʩʪʠ ʩʚʷʟʠ ʩ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʦʙʠʣʠʷ ʛʨʫʧʧʳ ʚ ʮʝʣʦʤ. 

2. ɺ ʮʝʣʦʤ ʧʦ ʨʘʚʥʠʥʥʳʤ ʠ ʛʦʨʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ 

ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʪʣʠʯʠʷ ʦʙʠʣʠʷ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʢʘʢ 

ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʣʝʩʥʳʭ ʠ ʩʝʨʳʭ ʧʦʣʝʚʦʢ, ʪʘʢ ʠ ʚʩʝʡ ʛʨʫʧʧʳ ʚ ʮʝʣʦʤ ʦʢʘʟʳʚʘʶʪ 

ʰʠʨʦʪʥʳʝ ʠ ʚʳʩʦʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʧʣʦ- ʠ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, ʚ ʦʩʥʦʚʥʦʤ, 

ʯʝʨʝʟ ʩʧʝʮʠʬʠʢʫ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. 

3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʥʠʭ ʧʦ ʪʘʢʩʦʥʘʤ ʧʦʚʠʜʦʚʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʩʚʝʜʝʥʠʡ 

ʦʙ ʦʙʠʣʠʠ ʣʝʩʥʳʭ ʠ ʩʝʨʳʭ ʧʦʣʝʚʦʢ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʩʛʣʘʜʠʪʴ ʤʝʞʛʦʜʦʚʳʝ 

ʠ ʣʦʢʘʣʴʥʳʝ (ʯʘʩʪʥʳʝ) ʢʦʣʝʙʘʥʠʷ ʠʭ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦ ʪʝʨʨʠʪʦʨʠʠ. ʕʪʦ ʫʚʝʣʠʯʠʚʘʝʪ 

ʯʝʪʢʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʙʠʦʪʦʧʠʯʝʩʢʦʤ ʧʨʝʜʧʦʯʪʝʥʠʠ ʚʠʜʦʚ ʧʨʠ ʙʦʣʴʰʝʡ 

ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ʅʘʩʝʣʝʥʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠ ʧʦʜʭʦʜʳ ʚʧʝʨʚʳʝ ʧʨʠʤʝʥʝʥʳ 

ʜʣʷ ʠʟʫʯʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʘ ʥʝ ʚʩʝʡ 

ʛʨʫʧʧʳ ʚ ʮʝʣʦʤ. ɺʧʝʨʚʳʝ ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ ʩʨʝʜʳ ʠ ʠʭ ʩʦʯʝʪʘʥʠʷ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʢʘʞʜʦʛʦ ʠʟ ʚʠʜʦʚ, ʦʮʝʥʝʥʘ ʢʦʨʨʝʣʷʮʠʷ ʵʪʠʭ 

ʬʘʢʪʦʨʦʚ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʦʙʠʣʠʷ. ɼʣʷ ʨʝʰʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʘ ʯʘʩʪʴ ʧʨʠʥʷʪʳʭ ʚ ʬʘʢʪʦʨʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʧʨʠʝʤʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. ɺʧʝʨʚʳʝ ʚʳʧʦʣʥʝʥʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʠ 

ʚʘʨʠʘʥʪʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʠʣʠʷ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʧʦʚʠʜʦʚʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʡ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʧʦ ʩʪʝʧʝʥʠ ʠʭ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ. 
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ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʄʘʪʝʨʠʘʣʳ ʜʠʩʩʝʨʪʘʮʠʠ, 

ʧʦʤʠʤʦ ʠʭ ʥʘʫʯʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ 

ʠʟʤʝʥʝʥʠʡ ʥʘʩʝʣʝʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʣʝʩʥʳʭ ʠ ʩʝʨʳʭ ʧʦʣʝʚʦʢ, ʦʮʝʥʢʠ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠʭ ʩʦʦʙʱʝʩʪʚ. ɺ ʩʠʣʫ ʨʦʣʠ ʛʨʳʟʫʥʦʚ ʚ ʧʠʪʘʥʠʠ 

ʭʠʱʥʳʭ ʞʠʚʦʪʥʳʭ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʤʝʶʪ ʟʥʘʯʝʥʠʝ ʧʨʠ ʨʝʰʝʥʠʠ 

ʧʨʦʙʣʝʤ ʩʦʭʨʘʥʝʥʠʷ ʮʝʥʥʳʭ ʦʭʦʪʥʠʯʴʠʭ ʠ ʢʨʘʩʥʦʢʥʠʞʥʳʭ ʚʠʜʦʚ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠ ʧʪʠʮ. ʀʟʣʦʞʝʥʥʳʝ ʚ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 

ʚʢʣʶʯʝʥʳ ʚ ʢʫʨʩ ʣʝʢʮʠʡ ʧʦ ʟʦʦʣʦʛʠʠ ʧʦʟʚʦʥʦʯʥʳʭ, ʙʠʦʛʝʦʛʨʘʬʠʠ ʠ ʵʢʦʣʦʛʠʠ 

ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ 

ʦʧʨʝʜʝʣʝʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʦʚ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʘ. 

ʆʙʲʸʤ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʘʥʥʳʭ ʜʦʩʪʘʪʦʯʝʥ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. 

ʄʝʪʦʜʠʯʝʩʢʘʷ ʙʘʟʘ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʩʪʘʚʣʝʥʥʳʤ 

ʟʘʜʘʯʘʤ. ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʤʝʥʝʥʳ ʢʦʨʨʝʢʪʥʳʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ. ʄʘʪʝʨʠʘʣʳ ʜʠʩʩʝʨʪʘʮʠʠ ʜʦʣʦʞʝʥʳ ʠ ʦʙʩʫʞʜʝʥʳ ʥʘ II 

ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʏʝʣʦʚʝʢ ʠ ʧʨʠʨʦʜʘ: ʛʨʘʥʠ 

ʛʘʨʤʦʥʠʠ ʠ ʫʛʣʳ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷè (ʂʦʤʩʦʤʦʣʴʩʢ-ʥʘ-ɸʤʫʨʝ, 2013); ʍʍ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʰʢʦʣʝ-ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ 

çʕʢʦʣʦʛʠʷ ʖʞʥʦʡ ʉʠʙʠʨʠ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡè (ɸʙʘʢʘʥ, 2016); 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʕʢʦʣʦʛʠʯʝʩʢʠʝ ʯʪʝʥʠʷ ï 

2017è (ʆʤʩʢ, 2017); VII  ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʩʠʤʧʦʟʠʫʤʝ çʉʪʝʧʠ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠè 

(ʆʨʝʥʙʫʨʛ, 2018); ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ 

ʙʠʦʛʝʦʛʨʘʬʠʠè (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2018); ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çʈʝʛʠʦʥʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʵʢʦʣʦʛʠʠ ʠ ʦʭʨʘʥʳ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘè (ʋʣʘʥ-ʋʜʵ, 2019). 

ʇʫʙʣʠʢʘʮʠʠ. ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 12 ʨʘʙʦʪ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʰʝʩʪʴ ï ʚ ʞʫʨʥʘʣʘʭ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ɺɸʂ, ʪʨʠ ʠʟ 

ʢʦʪʦʨʳʭ ʠʟ ʩʧʠʩʢʦʚ Web of Science ʠ Scopus. 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ. ɸʚʪʦʨʦʤ ʜʠʩʩʝʨʪʘʮʠʠ ʩʦʙʨʘʥʳ ʤʘʪʝʨʠʘʣʳ ʧʦ 

ʦʙʠʣʠʶ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʟʘ ʧʷʪʴ ʣʝʪ (ʩ 2012 ʧʦ 2016 ʛʛ.) ʚ 41 
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ʤʝʩʪʦʦʙʠʪʘʥʠʠ ʶʞʥʦʡ ʪʘʡʛʠ ʠ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ. ʆʙʲʝʤ ʚʳʧʦʣʥʝʥʥʳʭ ʫʯʝʪʥʳʭ 

ʨʘʙʦʪ ï ʦʢʦʣʦ ʰʝʩʪʠ ʪʳʩʷʯ ʮʠʣʠʥʜʨʦ-ʩʫʪʦʢ. ɿʘʠʤʩʪʚʦʚʘʥʠʝ ʩʚʝʜʝʥʠʡ ʧʨʦʚʝʜʝʥʦ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ ɹʘʥʢʘ ʜʘʥʥʳʭ ʣʘʙʦʨʘʪʦʨʠʠ ʟʦʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ. ɸʥʘʣʠʟ ʠ ʦʙʦʙʱʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʘʚʪʦʨʦʤ ʧʨʠ 

ʢʦʥʩʫʣʴʪʘʮʠʠ ʩ ʥʘʫʯʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ. 

ʆʙʲʸʤ ʠ ʩʪʨʫʢʪʫʨʘ ʜʠʩʩʝʨʪʘʮʠʠ. ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʧʷʪʠ 

ʛʣʘʚ, ʚʳʚʦʜʦʚ ʠ ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ. ʆʙʱʠʡ ʦʙʲʸʤ ʨʫʢʦʧʠʩʠ ʩʦʩʪʘʚʠʣ 127 

ʤʘʰʠʥʦʧʠʩʥʳʭ ʩʪʨʘʥʠʮ. ʈʘʙʦʪʘ ʠʣʣʶʩʪʨʠʨʦʚʘʥʘ 30 ʨʠʩʫʥʢʘʤʠ ʠ ʩʦʜʝʨʞʠʪ 22 

ʪʘʙʣʠʮ.r ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʚʢʣʶʯʘʝʪ 120 ʠʩʪʦʯʥʠʢʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ 25 ʟʘʨʫʙʝʞʥʳʭ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ʉʦʠʩʢʘʪʝʣʴ ʛʣʫʙʦʢʦ ʧʨʠʟʥʘʪʝʣʝʥ ʜ.ʙ.ʥ. ɺ.ʇ. ʉʪʘʨʠʢʦʚʫ 

(ʉʫʨɻʋ), ʜ.ʙ.ʥ. ʉ.ʄ. ʎʳʙʫʣʠʥʫ, ʢ.ʙ.ʥ. ɺ.ɺ. ʇʘʥʦʚʫ, ʜ.ʙ.ʥ. ɺ.ɸ. ʖʜʢʠʥʫ, ʜ.ʙ.ʥ. ʃ.ɻ. 

ɺʘʨʪʘʧʝʪʦʚʫ (ʀʉʠʕɾ ʉʆ ʈɸʅ), ʜ.ʙ.ʥ. ʉ.ɸ. ʉʦʣʦʚʴʝʚʫ (ʆʤɻʋ ʠʤ. ʌ.ʄ. 

ɼʦʩʪʦʝʚʩʢʦʛʦ) ʠ ʜʨʫʛʠʤ ʚʢʣʘʜʯʠʢʘʤ ɹʘʥʢʘ ʜʘʥʥʳʭ ʣʘʙʦʨʘʪʦʨʠʠ ʟʦʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʀʉʠʕɾ ʉʆ ʈɸʅ, ʨʘʟʨʝʰʠʚʰʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ 

ʦʙʠʣʠʶ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ɸʚʪʦʨ ʙʣʘʛʦʜʘʨʝʥ ʟʘ ʧʦʤʦʱʴ: 

ʢ.ʙ.ʥ. ɸ.ɸ. ʆʜʠʥʮʝʚʦʡ (ʀʉʠʕɾ ʉʆ ʈɸʅ) ï ʧʨʠ ʦʩʚʦʝʥʠʠ ʤʝʪʦʜʠʢ ʫʯʝʪʘ ʤʝʣʢʠʭ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʢ.ʙ.ʥ. ʆ.ɸ. ʆʜʠʥʮʝʚʫ (ʆʤɻʇʋ) ï ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʪʦʚ ʚ 

2012ï2016 ʛʛ., ɸ.ɺ. ʄʘʢʘʨʦʚʫ (ʀʉʠʕɾ ʉʆ ʈɸʅ) ï ʧʨʠ ʦʩʚʦʝʥʠʠ ʤʝʪʦʜʦʚ 

ʢʘʤʝʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʟʚʝʨʴʢʦʚ, ʜ.ʙ.ʥ. ɺ.ʄ. ɽʬʠʤʦʚʫ ʠ ʀ.ʅ. ɹʦʛʦʤʦʣʦʚʦʡ 

(ʀʉʠʕɾ ʉʆ ʈɸʅ) ʟʘ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ 

ʚʩʝʤ ʩʦʪʨʫʜʥʠʢʘʤ ʣʘʙʦʨʘʪʦʨʠʠ ʟʦʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʀʉʠʕɾ ʉʆ ʈɸʅ ʟʘ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʩʦʚʝʪʳ ʧʨʠ ʦʙʩʫʞʜʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʱʫʶ 

ʧʦʜʜʝʨʞʢʫ. ʉʦʠʩʢʘʪʝʣʴ ʚʳʨʘʞʘʝʪ ʦʩʦʙʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʥʘʫʯʥʦʤʫ ʨʫʢʦʚʦʜʠʪʝʣʶ 

ï ʜ.ʙ.ʥ. ʖ.ʉ. ʈʘʚʢʠʥʫ ʟʘ ʢʦʥʩʫʣʴʪʘʮʠʠ ʠ ʧʦʜʜʝʨʞʢʫ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʙʦʪʳ. 
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ɻʃɸɺɸ 1. ʄɸʊɽʈʀɸʃʓ ʀ ʄɽʊʆɼʓ  

1.1. ʄʝʩʪʘ ʠ ʤʝʪʦʜʳ ʩʙʦʨʘ ʤʘʪʝʨʠʘʣʦʚ, ʦʙʲʝʤ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʜʘʥʥʳʭ. 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʚʝʜʝʥʠʷ ʦʙ ʦʙʠʣʠʠ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʚ ʛʨʘʥʠʮʘʭ, ʦʧʠʩʘʥʥʳʭ ʄ.ʀ. ʇʦʤʫʩʦʤ ʠ ɻ.ɼ. ʈʠʭʪʝʨʦʤ 

(ɿʘʧʘʜʥʘʷ ʉʠʙʠʨʴ, 1963). ɺ ʥʝʝ ʚʭʦʜʷʪ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʘʷ ʨʘʚʥʠʥʘ ʠ ʯʘʩʪʴ ʛʦʨ 

ʖʞʥʦʡ ʉʠʙʠʨʠ: ʂʫʟʥʝʮʢʠʡ ɸʣʘʪʘʫ, ʉʘʣʘʠʨʩʢʠʡ ʢʨʷʞ ʠ ɻʦʨʥʘʷ ʐʦʨʠʷ, 

ʦʙʲʝʜʠʥʝʥʥʘ ̫ʚ ʂʫʟʥʝʮʢʦ-ʉʘʣʘʠʨʩʢʫʶ ʛʦʨʥʫʶ ʦʙʣʘʩʪʴ (ʄʠʭʘʡʣʦʚ, ɻʚʦʟʜʝʮʢʠʡ, 

1978), ʘ ʪʘʢʞʝ ɸʣʪʘʡʩʢʘʷ ʛʦʨʥʘʷ ʦʙʣʘʩʪʴ. 

ʆʪʣʦʚ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʨʦʚʝʜʝʥ ʣʦʚʯʠʤʠ ʢʘʥʘʚʢʘʤʠ 

(ʉʥʠʛʠʨʝʚʩʢʘʷ, 1939; ʇʦʧʦʚ, 1945; ʌʦʨʤʦʟʦʚ, 1948; ʅʘʫʤʦʚ, 1955; ʈʘʚʢʠʥ, 

ʃʠʚʘʥʦʚ, 2008). ɼʣʷ ʵʪʦʛʦ ʚ ʚʳʙʨʘʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʚʳʢʘʧʳʚʘʣʠ ʢʘʥʘʚʢʠ 

ʛʣʫʙʠʥʦʡ ʜʦ 30 ʩʤ ʜʣʠʥʦʡ ʚ 50 ʤ. ʅʘ ʜʥʝ ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʣʘʩʪʠʢʦʚʳʝ ʠʣʠ 

ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʮʠʣʠʥʜʨʳ, ʥʘ ʯʝʪʚʝʨʪʴ ʥʘʧʦʣʥʝʥʥʳʝ ʯʝʪʳʨʝʭʧʨʦʮʝʥʪʥʳʤ 

ʨʘʩʪʚʦʨʦʤ ʬʦʨʤʘʣʴʜʝʛʠʜʘ. ɺ ʙʠʦʪʦʧʘʭ ʩ ʠʟʙʳʪʦʯʥʦʡ ʫʚʣʘʞʥʝʥʥʦʩʪʴʶ, ʛʜʝ 

ʥʝʚʦʟʤʦʞʥʦ ʚʳʢʦʧʘʪʴ ʢʘʥʘʚʢʠ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʣʦʚʯʠʝ ʟʘʙʦʨʯʠʢʠ (ʆʭʦʪʠʥʘ, 

ʂʦʩʪʝʥʢʦ, 1974). ʂʨʦʤʝ ʪʦʛʦ, ʯʘʩʪʴ ʜʘʥʥʳʭ ʧʦ ʛʨʳʟʫʥʘʤ ʩʦʙʨʘʥʘ ʥʘ ʣʦʚʫʰʢʦ-

ʣʠʥʠʷʭ (ʐʥʠʪʥʠʢʦʚ, 1929; ʖʨʛʝʥʩʦʥ, 1934, 1939; Elton et al., 1931). ɺʩʝ 

ʧʦʢʘʟʘʪʝʣʠ ʦʙʠʣʠʷ ʜʘʥʳ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ 100 ʮʠʣʠʥʜʨʦ-ʩʫʪʦʢ (ʮ.ʩ.). ɼʣʷ ʵʪʦʛʦ 

ʯʠʩʣʦ ʦʩʦʙʝʡ ʛʨʳʟʫʥʦʚ ʥʘ 100 ʜʘʚʠʣʢʦ-ʩʫʪʦʢ ʩʥʘʯʘʣʘ ʧʨʠʚʝʜʝʥʦ ʢ ʠʭ ʢʦʣʠʯʝʩʪʚʫ 

ʥʘ 1 ʢʤ2 (ʫʤʥʦʞʝʥʠʝʤ ʥʘ 400; ʅʠʢʠʬʦʨʦʚ, 1963), ʘ ʧʦʪʦʤ ʫʤʝʥʴʰʝʥʦ ʚ 145 ʨʘʟ 

(ʤʥʦʞʠʪʝʣʴ ʜʣʷ ʧʝʨʝʚʦʜʘ ʩʦ 100 ʮ.ʩ. ʥʘ 1 ʢʤ2; ʈʘʚʢʠʥ, ʃʠʚʘʥʦʚ, 2008). 

ɺʩʝ ʤʘʪʝʨʠʘʣʳ ʩʦʙʨʘʥʳ ʢʘʢ ʧʨʘʚʠʣʦ ʩ 16 ʠʶʣʷ ʧʦ 31 ʘʚʛʫʩʪʘ ʚ ʧʝʨʠʦʜ ʩ 

1954 ʧʦ 2016 ʛʛ. ʥʘ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʝ (ʨʠʩ. 1), ʚ ɸʣʪʘʡʩʢʦʡ ʠ ʂʫʟʥʝʮʢʦ-

ʉʘʣʘʠʨʩʢʦʡ ʛʦʨʥʳʭ ʦʙʣʘʩʪʷʭ (ʨʠʩ. 2).  

ʂʨʦʤʝ ʣʠʯʥʳʭ ʜʘʥʥʳʭ, ʚ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʚʝʜʝʥʠʷ ʦʙ ʦʙʠʣʠʠ ʤʝʣʢʠʭ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ (ʅʠʢʠʬʦʨʦʚ, 

ʅʘʫʤʦʚ, ɹʘʙʝʥʢʦ, 1968; ʈʘʚʢʠʥ, ʃʫʢʴʷʥʦʚʘ, 1976; ɻʣʦʪʦʚ ʠ ʜʨ., 1978; ʖʜʠʥ, 

ɻʘʣʢʠʥʘ, ʇʦʪʘʧʢʠʥʘ, 1979; ʃʫʢʴʷʥʦʚʘ, 1980; ɺʘʨʪʘʧʝʪʦʚ, 1982; ʉʘʧʦʛʦʚ, 1983; 
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ʈʠʩ. 1. ʄʝʩʪʘ ʠ ʛʦʜʳ ʫʯʝʪʦʚ ʦʙʠʣʠʷ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʥʘ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ 

ʨʘʚʥʠʥʝ. 

54ï99, 00ï16 ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1954ï1999 ʠ 2000ï2016 ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʪʦʚ. 

ɻʨʘʥʠʮʳ: 1 ï ʨʘʚʥʠʥʳ, 2 ï ʟʦʥ, ʧʦʜʟʦʥ ʠ ʧʦʜʟʦʥʘʣʴʥʳʭ ʧʦʣʦʩ. ʊʨʝʫʛʦʣʴʥʠʢʘʤʠ ʦʙʦʟʥʘʯʝʥʳ 

ʤʝʩʪʘ ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʪʦʚ ʘʚʪʦʨʦʤ ʚ ʛʦʜʳ, ʚʳʜʝʣʝʥʥʳʝ ʧʦʣʫʞʠʨʥʳʤ ʰʨʠʬʪʦʤ. 
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ʇʫʯʢʦʚʩʢʠʡ, 1984; ʈʘʚʢʠʥ ʠ ʜʨ., 1985, 1996, 2006; ʉʪʘʨʠʢʦʚ, 1985; ɺʦʟʥʠʡʯʫʢ ʠ 

ʜʨ., 2006; ɺʠʥʦʛʨʘʜʦʚ, 2007; ʎʳʙʫʣʠʥ, ɹʦʛʦʤʦʣʦʚʘ, 2012; ʆʜʠʥʮʝʚʘ, 2013; 

ʂʠʩʣʳʡ, ʄʘʢʘʨʦʚ, ʆʜʠʥʮʝʚ, 2014) ʠ ʥʝʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʚʢʣʘʜʯʠʢʦʚ 

ʙʘʥʢʘ ʜʘʥʥʳʭ ʣʘʙʦʨʘʪʦʨʠʠ ʟʦʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʀʉʠʕɾ ʉʆ ʈɸʅ. 

 

ʈʠʩ. 2. ʄʝʩʪʘ ʠ ʛʦʜʳ ʫʯʝʪʦʚ ʦʙʠʣʠʷ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʂʫʟʥʝʮʢʦ-ʉʘʣʘʠʨʩʢʦʡ ʠ 

ɸʣʪʘʡʩʢʦʡ ʛʦʨʥʳʭ ʦʙʣʘʩʪʷʭ 

54ï99, 00ï16 ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1954ï1999 ʠ 2000ï2016 ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʪʦʚ. 

ɻʨʘʥʠʮʳ: 1 ï ʛʦʨʥʳʭ ʦʙʣʘʩʪʝʡ, 2 ï ʧʨʦʚʠʥʮʠʡ. 

ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʫʯʝʪʘ ʤʝʣʢʠʭ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ 3479 ʙʠʦʪʦʧʘʭ, ʩʯʠʪʘʷ ʤʝʩʪʘ ʧʦʚʪʦʨʥʦʛʦ ʩʙʦʨʘ ʜʘʥʥʳʭ ʚ 

ʘʥʘʣʦʛʠʯʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʚ ʨʘʟʥʳʝ ʛʦʜʳ (ʪʘʙʣ. 1). ɺʩʝʛʦ ʚ ʩʙʦʨʝ ʤʘʪʝʨʠʘʣʦʚ 

ʫʯʘʩʪʚʦʚʘʣʠ 80 ʩʧʝʮʠʘʣʠʩʪʦʚ. 
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ʊʘʙʣʠʮʘ 1 

ʂʦʣʠʯʝʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʫʯʝʪʦʚ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʥʘ 

ʨʘʚʥʠʥʥʳʭ ʠ ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ 

ˉ 

ɿʦʥʳ (1ï4), ʧʦʜʟʦʥʳ (1.1ï2.5) ʠ ʧʦʜʟʦʥʘʣʴʥʳʝ ʧʦʣʦʩʳ 

(1.2.1ï2.2.2) ʨʘʚʥʠʥʳ; ʛʦʨʥʳʝ ʦʙʣʘʩʪʠ (5, 6) ʠ ʧʨʦʚʠʥʮʠʠ 

(5.1ï6.3) 

ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʙ 

1 ʊʫʥʜʨʦʚʘʷ ʟʦʥʘ 65 

1.1 ɸʨʢʪʠʯʝʩʢʠʝ ʪʫʥʜʨʳ 7 

1.2 ʉʫʙʘʨʢʪʠʯʝʩʢʠʝ ʪʫʥʜʨʳ 58 

1.2.1 ʉʝʚʝʨʥʳʝ ʤʦʭʦʚʳʝ ʩʫʙʘʨʢʪʠʯʝʩʢʠʝ ʪʫʥʜʨʳ 19 

1.2.2 ʅʠʟʢʦʢʫʩʪʘʨʥʠʢʦʚʳʝ ʩʫʙʘʨʢʪʠʯʝʩʢʠʝ ʪʫʥʜʨʳ 16 

1.2.3 ʖʞʥʳʝ ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʩʫʙʘʨʢʪʠʯʝʩʢʠʝ ʪʫʥʜʨʳ 23 

2 ʃʝʩʥʘʷ ʟʦʥʘ 955 

2.1 ʇʨʝʜʪʫʥʜʨʦʚʳʝ ʨʝʜʢʦʣʝʩʴʷ 23 

2.2 ʉʝʚʝʨʥʘʷ ʪʘʡʛʘ 192 

2.2.1 ʉʝʚʝʨʦʪʘʝʞʥʳʝ ʨʝʜʢʦʩʪʦʡʥʳʝ ʣʝʩʘ 115 

2.2.2 ʊʠʧʠʯʥʘʷ ʩʝʚʝʨʥʘʷ ʪʘʡʛʘ 77 

2.3 ʉʨʝʜʥʷʷ ʪʘʡʛʘ 157 

2.4 ʖʞʥʘʷ ʪʘʡʛʘ 348 

2.5 ʇʦʜʪʘʝʞʥʳʝ ʣʝʩʘ 235 

3 ʃʝʩʦʩʪʝʧʥʘʷ ʟʦʥʘ 1337 

4 ʉʪʝʧʥʘʷ ʟʦʥʘ 75 

ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʘʷ ʨʘʚʥʠʥʘ ʚ ʮʝʣʦʤ 2432 

5 ɸʣʪʘʡʩʢʘʷ ʛʦʨʥʘʷ ʦʙʣʘʩʪʴ 673 

ʇʨʦʚʠʥʮʠʠ 

5.1 ʉʝʚʝʨʦ-ʇʨʝʜʘʣʪʘʡʩʢʘʷ 33 

5.2 ʉʝʚʝʨʦ-ɿʘʧʘʜʥʘʷ 8 

5.3 ʉʝʚʝʨʥʘʷ 276 

5.4 ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʘʷ 138 

5.5 ʎʝʥʪʨʘʣʴʥʘʷ 143 

5.6 ɺʦʩʪʦʯʥʘʷ 30 

5.7 ʖʛʦ-ɺʦʩʪʦʯʥʘʷ 45 

6 ʂʫʟʥʝʮʢʦ-ʉʘʣʘʠʨʩʢʘʷ ʛʦʨʥʘʷ ʦʙʣʘʩʪʴ 374 

ʇʨʦʚʠʥʮʠʠ 

6.1 ʉʘʣʘʠʨʩʢʘʷ 9 

6.2 ʂʫʟʥʝʮʢʘʷ ʢʦʪʣʦʚʠʥʘ 176 

6.3 ʂʫʟʥʝʮʢʠʡ ɸʣʘʪʘʫ 189 

ɻʦʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʚ ʮʝʣʦʤ 1047 

ɿʘʧʘʜʥʘʷ ʉʠʙʠʨʴ ʚ ʮʝʣʦʤ 3479 

1.2. ʄʝʪʦʜʳ ʠ ʧʦʜʭʦʜʳ ʢ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ 

ʄʝʪʦʜʳ ʠ ʧʦʜʭʦʜʳ, ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʘʥʘʣʠʟʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʮʝʣʦʤ, ʧʨʠʤʝʥʝʥʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʦʙʠʣʠʷ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʭ ʚʠʜʦʚ ʧʨʠ ʦʧʠʩʘʥʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʣʝʩʥʳʭ ʠ ʩʝʨʳʭ ʧʦʣʝʚʦʢ. ʕʪʠ ʧʦʜʭʦʜʳ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʟʚʦʣʷʶʪ 
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ʟʘʢʨʝʧʠʪʴ ʚ ʞʝʩʪʢʠʭ ʨʘʤʢʘʭ, ʩ ʧʦʤʦʱʴʶ ʬʘʢʪʦʨʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʨʘʟʜʝʣʝʥʠʝ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʧʦ ʩʭʦʜʩʪʚʫ ʚ ʦʙʠʣʠʠ ʚʠʜʘ ʠ ʪʝʤ ʩʘʤʳʤ ʠʟʙʝʞʘʪʴ ʩʫʙʲʝʢʪʠʚʠʟʤʘ 

ʧʨʠ ʜʝʣʝʥʠʠ ʠʭ ʥʘ ʛʨʫʧʧʳ. ʂʨʦʤʝ ʪʦʛʦ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʢʩʧʝʨʪʥʳʝ 

ʢʘʯʝʩʪʚʝʥʥʳʝ ʦʮʝʥʢʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʩʨʝʜʳ, ʦʜʥʦʟʥʘʯʥʦ ʚʳʷʚʣʷʪʴ ʠ ʦʮʝʥʠʚʘʪʴ 

ʢʦʨʨʝʣʷʪʠʚʥʫʶ ʩʚʷʟʴ ʩ ʦʪʜʝʣʴʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʩʨʝʜʳ ʠ ʧʨʠʨʦʜʥʦ-

ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʨʝʞʠʤʘʤʠ, ʢʘʢ ʠʭ ʥʝʨʘʟʜʝʣʠʤʳʤʠ ʩʦʯʝʪʘʥʠʷʤʠ. ʕʪʦ ʩʦʢʨʘʱʘʝʪ 

ʩʧʠʩʦʢ ʬʘʢʪʦʨʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʘʧʨʷʤʫʶ ʧʨʦʚʝʨʷʝʤʳʤ ʥʘ ʩʪʝʧʝʥʴ ʢʦʨʨʝʣʷʮʠʠ ʩ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ, ʤʠʥʠʤʠʟʠʨʫʝʪ ʩʠʩʪʝʤʫ ʫʩʣʦʚʠʡ ʩʨʝʜʳ, ʩ ʢʦʪʦʨʳʤʠ ʩʚʷʟʘʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʞʠʚʦʪʥʳʭ. ʆʜʠʥʘʢʦʚʘʷ ʩʪʝʧʝʥʴ ʬʦʨʤʘʣʠʟʘʮʠʠ ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ 

ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʘʟʤʝʱʝʥʠʷ ʨʘʟʥʳʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʧʨʠʚʦʜʠʪ ʢ ʧʦʣʫʯʝʥʠʶ 

ʩʨʘʚʥʠʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ, ʚ ʜʘʣʴʥʝʡʰʝʤ, ʢ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʢʦʨʨʝʢʪʥʦʛʦ 

ʦʙʦʙʱʝʥʠʷ. 

ʄʝʣʢʠʤ ʤʣʝʢʦʧʠʪʘʶʱʠʤ ʩʚʦʡʩʪʚʝʥʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʤʝʞʛʦʜʦʚʳʝ ʦʪʣʠʯʠʷ 

ʯʠʩʣʝʥʥʦʩʪʠ, ʥʦʩʷʱʠʝ, ʚ ʦʩʥʦʚʥʦʤ, ʮʠʢʣʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ (ʀʚʘʥʪʝʨ 1975; 

ɹʘʰʝʥʠʥʘ, 1977; ɾʠʛʘʣʴʩʢʠʡ, 1989; ɾʠʛʘʣʴʩʢʠʡ, ɹʝʨʥʰʪʝʡʥ, 1990; ʄʝʞʞʝʨʠʥ, 

ɽʤʝʣʴʷʥʦʚ, ʄʠʭʘʣʝʚʠʯ, 1991; ʐʠʣʦʚ, 1991; ʉʘʜʳʢʦʚ, ɹʝʥʝʥʩʦʥ, 1992; ʄʘʣʳʰʝʚ, 

2011; ɻʘʰʝʚ, 2013; Batzli, 2001; Erb, Boyce, Stenseth, 2003; Vinogradov, 2009 ʠ 

ʜʨʫʛʠʝ). ʂʨʦʤʝ ʚʨʝʤʝʥʥʦӢʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ, ʚʳʷʚʣʝʥʠʝ ʙʠʦʪʦʧʠʯʝʩʢʠʭ 

ʧʨʝʜʧʦʯʪʝʥʠʡ ʵʪʦʡ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ ʟʘʪʨʫʜʥʝʥʦ ʯʘʩʪʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʤʝʩʪ 

ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʪʦʚ: ʙʠʦʪʦʧʠʯʝʩʢʦʡ ʩʧʝʮʠʬʠʢʦʡ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʜʣʷ ʢʘʞʜʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʧʦʜʭʦʜʘʤʠ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʩʙʦʨʘ 

ʜʘʥʥʳʭ. ɼʣʷ ʥʠʚʝʣʠʨʦʚʘʥʠʷ ʤʝʞʛʦʜʦʚʳʭ ʠ ʯʘʩʪʥʳʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʪʣʠʯʠʡ 

ʦʙʠʣʠʷ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʶʪ ʫʩʨʝʜʥʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ (ʨʠʩ. 

3). ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʩʣʫʞʠʪ ʟʘʤʝʥʘ 

ʫʩʨʝʜʥʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʠʣʠʷ ʥʘ ʩʨʝʜʥʠʝ ʧʦ ʧʦʚʠʜʦʚʳʤ ʪʘʢʩʦʥʘʤ 

ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʧʦ ʩʪʝʧʝʥʠ ʠʭ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ. 

ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʦʧʠʩʘʥʠʷ ʧʦʢʘʟʘʪʝʣʠ ʧʦʩʣʝ ʫʩʨʝʜʥʝʥʠʷ ʧʦ ʛʦʜʘʤ ʠ ʛʨʫʧʧʘʤ 

ʚʳʜʝʣʦʚ ʢʘʨʪ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʯʠʪʘʣʠ ʫʩʣʦʚʥʦ ʠʩʭʦʜʥʳʤʠ, ʘ 

ʫʩʨʝʜʥʝʥʥʳʝ ʧʦʩʣʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʧʦ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ ʜʣʷ 

ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ï ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ. 
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ʈʠʩ. 3. ʇʨʠʝʤʳ ʫʤʝʥʴʰʝʥʠʷ ʜʦʣʠ ʤʝʞʛʦʜʦʚʳʭ ʠ ʯʘʩʪʥʳʭ ʢʦʣʝʙʘʥʠʡ ʚ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ 

ʦʙʠʣʠ ̫ʚʠʜʘ. 

ʇʨʠ ʦʧʠʩʘʥʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠʩʧʦʣʴʟʦʚʘʥʳ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʤʥʦʛʦʣʝʪʥʠʝ ʤʘʪʝʨʠʘʣʳ, ʫʩʨʝʜʥʝʥʥʳʝ ʟʘ ʚʩʝ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʪʦʚ ʧʦ 

ʛʨʫʧʧʘʤ ʚʳʜʝʣʦʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ɿʘʧʘʜʥʦʡ-ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʳ (ʀʣʴʠʥʘ ʠ ʜʨ., 

1985) ʨʘʟʜʝʣʴʥʦ ʧʦ ʟʦʥʘʤ ʠ ʧʦʜʟʦʥʘʤ. ʇʦʜʟʦʥʘ ʩʫʙʘʨʢʪʠʯʝʩʢʠʭ ʪʫʥʜʨ ʧʨʠ ʘʥʘʣʠʟʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʟʜʝʣʝʥʘ ʥʘ ʪʨʠ ʧʦʜʟʦʥʘʣʴʥʳʝ ʧʦʣʦʩʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʭʝʤʦʡ 

ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ (ʀʣʴʠʥʘ ʠ ʜʨ., 1976). ʂʨʦʤʝ ʪʦʛʦ, ʥʘ 

ʧʦʜʟʦʥʘʣʴʥʳʝ ʧʦʣʦʩʳ ʨʘʟʜʝʣʝʥʘ ʠ ʩʝʚʝʨʥʘʷ ʪʘʡʛʘ: 1 ï ʨʝʜʢʦʩʪʦʡʥʳʝ 

ʣʠʩʪʚʝʥʥʠʯʥʳʝ ʠ ʣʠʩʪʚʝʥʥʠʯʥʦ-ʝʣʦʚʳʝ ʣʝʩʘ, 2 ï ʩʝʚʝʨʦʪʘʝʞʥʳʝ ʣʠʩʪʚʝʥʥʠʯʥʦ-

ʢʝʜʨʦʚʳʝ ʠ ʩʦʩʥʦʚʳʝ ʣʝʩʘ, ʪ.ʝ. ʩʝʚʝʨʦʪʘʝʞʥʳʝ ʨʝʜʢʦʣʝʩʴʷ ʠ ʪʠʧʠʯʥʘʷ ʩʝʚʝʨʥʘʷ 

ʪʘʡʛʘ. ʆʧʠʩʘʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ, ʥʘʩʝʣʷʶʱʠʭ ʦʙʝ ʛʨʫʧʧʳ ʣʘʥʜʰʘʬʪʦʚ, ʜʘʥʦ 

ʧʦ ʩʝʚʝʨʥʦʡ ʪʘʡʛʝ ʚ ʮʝʣʦʤ. 
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ɼʣʷ ʛʦʨʥʦʡ ʯʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʤʘʪʝʨʠʘʣʳ ʫʩʨʝʜʥʝʥʳ ʧʦ 

ʚʳʜʝʣʘʤ ʨʫʢʦʧʠʩʥʦʡ ʢʘʨʪʳ ɺ.ʇ. ʉʝʜʝʣʴʥʠʢʦʚʘ çʕʢʦʩʠʩʪʝʤʳ ʨʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡè 

ʨʘʟʜʝʣʴʥʦ ʧʦ ʧʨʦʚʠʥʮʠʷʤ ʩ ʫʪʦʯʥʝʥʠʝʤ ʧʦ çʃʘʥʜʰʘʬʪʥʦʡ ʢʘʨʪʝ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʛʦ 

ʵʢʦʨʝʛʠʦʥʘè (2001). ɺʩʝ ʵʪʠ ʫʩʨʝʜʥʝʥʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʚʳʨʘʚʥʠʚʘʥʠʶ ʤʝʞʛʦʜʦʚʳʭ ʠ ʣʦʢʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʠʣʠʷ 

ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ. ɺ ʫʢʘʟʘʥʥʳʝ ʚ ʣʝʛʝʥʜʝ ʢʘʨʪʳ ʠ ʜʠʩʩʝʨʪʘʮʠʠ ʛʨʫʧʧʳ ʚʳʜʝʣʦʚ 

ʚʭʦʜʷʪ ʢʦʨʝʥʥʳʝ ʬʦʨʤʘʮʠʠ ʠ ʠʭ ʙʣʠʞʘʡʰʠʝ ʧʨʦʠʟʚʦʜʥʳʝ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ ʨʘʩʧʘʭʘʥʥʳʭ ʫʯʘʩʪʢʦʚ, ʢʦʪʦʨʳʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʢʘʯʝʩʪʚʝ 

ʦʪʜʝʣʴʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. ʇʦʵʪʦʤʫ, ʝʩʣʠ ʚ ʪʝʢʩʪʝ ʥʘʟʚʘʥʘ ʣʠʰʴ ʢʦʨʝʥʥʘʷ 

ʬʦʨʤʘʮʠʷ, ʩʢʘʟʘʥʥʦʝ ʦ ʥʝʡ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʝʝ ʙʣʠʞʘʡʰʠʤ ʧʨʦʠʟʚʦʜʥʳʤ, ʠʩʢʣʶʯʘʷ 

ʚʳʜʝʣʳ ʩ ʫʯʘʩʪʢʘʤʠ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ. ɺʩʝ ʫʩʨʝʜʥʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʩʯʠʪʘʥʳ 

ʢʘʢ ʧʨʦʩʪʳʝ ʩʨʝʜʥʠʝ, ʙʝʟ ʫʯʝʪʘ ʩʦʦʪʥʦʰʝʥʠʷ ʧʣʦʱʘʜʝʡ ʠʩʭʦʜʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. 

ɺʠʜ ʩʯʠʪʘʣʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʚ ʪʝʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ, ʛʜʝ ʝʛʦ ʦʙʠʣʠʝ 

ʩʦʩʪʘʚʣʷʝʪ 10 ʠ ʙʦʣʝʝ ʦʩʦʙʝʡ ʥʘ 100 ʮ.ʩ., ʦʙʳʯʥʳʤ ï ʦʪ 1 ʜʦ 9; ʨʝʜʢʠʤ ï ʦʪ 0.1 ʜʦ 

0.9; ʦʯʝʥʴ ʨʝʜʢʠʤ ï ʤʝʥʝʝ 0.1, ʯʨʝʟʚʳʯʘʡʥʦ ʨʝʜʢʠʤ ï ʤʝʥʝʝ 0.01 (ʂʫʟʷʢʠʥ, 1962). 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʪʠʧʦʣʦʛʠʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʠ ʠʭ ʛʨʫʧʧ ʚʳʷʚʣʝʥʘ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʛʦ ʠʟ ʤʝʪʦʜʦʚ ʢʣʘʩʪʝʨʥʦʛʦ 

ʘʥʘʣʠʟʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʳ çʌʘʢʪʦʨʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷè (ʊʨʦʬʠʤʦʚ, 

1976). ɺ ʢʘʯʝʩʪʚʝ ʤʝʨʳ ʩʭʦʜʩʪʚʘ ʚʟʷʪ ʢʦʵʬʬʠʮʠʝʥʪ ɾʘʢʢʘʨʘ (Jaccard, 1902) ʜʣʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ (ʅʘʫʤʦʚ, 1964). ɸʣʛʦʨʠʪʤ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʘʛʨʝʛʘʮʠʶ ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ ʧʨʦʙ ʚ ʥʝʟʘʜʘʥʥʦʝ ʯʠʩʣʦ ʛʨʫʧʧ, 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʫʯʠʪʳʚʘʝʤʘʷ ʦʙʲʝʜʠʥʝʥʠʝʤ ʯʘʩʪʴ ʜʠʩʧʝʨʩʠʠ ʤʘʪʨʠʮʳ 

ʩʭʦʜʩʪʚʘ ʩʪʘʣʘ ʤʘʢʩʠʤʘʣʴʥʦʡ. ɼʣʷ ʵʪʦʛʦ ʩʥʘʯʘʣʘ ʠʟ ʚʩʝʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʚʳʯʠʪʘʶʪ ʩʨʝʜʥʝʝ ʧʦ ʤʘʪʨʠʮʝ ʟʥʘʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʧʦʢʘʟʘʪʝʣʠ ʥʠʞʝ ʵʪʦʛʦ 

ʧʦʨʦʛʘ ʩʪʘʥʦʚʷʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ. ɼʘʣʝʝ ʩʪʨʦʢʠ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʚ ʩʫʤʤʝ 

ʟʥʘʯʝʥʠʷʤʠ ʧʦʧʘʨʥʦ ʩʦʧʦʩʪʘʚʣʷʶʪ ʠ ʚʳʙʠʨʘʶʪ ʪʫ ʧʘʨʫ ʩʪʨʦʢ, ʦʙʲʝʜʠʥʝʥʠʝ 

ʢʦʪʦʨʳʭ ʫʯʠʪʳʚʘʝʪ ʥʘʠʙʦʣʴʰʫʶ ʯʘʩʪʴ ʜʠʩʧʝʨʩʠʠ. ɼʘʥʥʳʝ ʧʦ ʵʪʦʡ ʧʘʨʝ 

ʫʩʨʝʜʥʷʶʪ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʨʦʮʝʜʫʨʫ ʧʦʠʩʢʘ ʠ ʘʛʨʝʛʘʮʠʠ ʧʦʚʪʦʨʷʶʪ. ʇʦʜʦʙʥʦʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʜʦʣʞʘʶʪ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʫʯʠʪʳʚʘʝʤʘʷ ʠʤ ʜʠʩʧʝʨʩʠʷ 

ʚʦʟʨʘʩʪʘʝʪ (ʊʨʦʬʠʤʦʚ, ʈʘʚʢʠʥ, 1980). ʉʬʦʨʤʠʨʦʚʘʥʥʳʝ ʧʨʠ ʵʪʦʤ ʢʨʫʧʥʳʝ ʛʨʫʧʧʳ 
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ʩ ʧʦʤʦʱʴʶ ʪʦʡ ʞʝ ʧʨʦʛʨʘʤʤʳ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʨʘʟʜʝʣʝʥʳ ʥʘ ʧʦʜʛʨʫʧʧʳ. 

ʇʦʩʣʝ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʨʘʟʙʠʝʥʠʷ ʩʦʩʪʘʚ ʚʳʜʝʣʝʥʥʳʭ ʢʣʘʩʩʦʚ 

ʠʜʝʘʣʠʟʠʨʦʚʘʥ, ʪ.ʝ. ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʧʝʨʝʨʘʙʦʪʘʥ. ɼʣʷ ʵʪʦʛʦ ʦʪʢʣʦʥʷʶʱʠʝʩʷ ʦʪ 

ʚʳʷʚʣʝʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʧʨʦʙʳ ʧʝʨʝʥʝʩʝʥʳ ʚ ʪʝ ʛʨʫʧʧʳ, ʚ ʢʦʪʦʨʳʝ ʦʥʠ ʜʦʣʞʥʳ 

ʚʭʦʜʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʳʤ ʦʙʲʷʩʥʝʥʠʝʤ. ʇʨʠ ʵʪʦʤ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʦʮʝʥʢʘ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ (ʜʦʣʷ ʫʯʪʝʥʥʦʡ ʝʶ ʜʠʩʧʝʨʩʠʠ) 

ʩʥʠʞʘʝʪʩʷ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʦʜʦʙʥʘʷ ʧʝʨʝʩʪʘʥʦʚʢʘ ʫʧʨʦʱʘʝʪ ʧʦʥʠʤʘʥʠʝ ʠ 

ʦʜʥʦʟʥʘʯʥʦʩʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʨʠʚʦʜʷ ʝʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʨʝʘʣʴʥʳʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦ ʧʨʝʜʤʝʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʘʩʝʣʝʥʠʷ ʠ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʧʦ 

ʩʪʝʧʝʥʠ ʠʭ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʧʨʦʩʣʝʞʝʥʦ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ 

ʩʨʝʜʳ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʠ ʦʙʠʣʠʝ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʦʪʥʝʩʝʥʠʝ ʧʨʠ ʢʣʘʩʪʝʨʥʦʤ ʘʥʘʣʠʟʝ ʚ ʨʘʟʥʳʝ 

ʪʘʢʩʦʥʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʣʝʩʥʳʭ ʠ ʪʫʥʜʨʦʚʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ 

ʚʳʜʝʣʠʪʴ ʢʘʢ ʦʪʜʝʣʴʥʳʝ ʬʘʢʪʦʨʳ ʪʠʧ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʩʪʝʧʝʥʴ ʦʙʣʝʩʝʥʥʦʩʪʠ. 

ʆʮʝʥʢʘ ʩʚʷʟʠ ʧʦʣʫʯʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʥʘʩʝʣʝʥʠʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʤʝʣʢʠʭ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʩ ʬʘʢʪʦʨʘʤʠ ʩʨʝʜʳ ʠ ʨʝʞʠʤʘʤʠ, ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴʶ 

ʥʝʨʘʟʜʝʣʠʤʳʭ ʩʦʯʝʪʘʥʠʡ ʬʘʢʪʦʨʦʚ, ʧʨʦʚʝʜʝʥʘ ʩ ʧʦʤʦʱʴʶ ʣʠʥʝʡʥʦʡ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʤʘʪʨʠʮ ʩʚʷʟʠ (ʈʘʚʢʠʥ ʠ ʜʨ., 1978). ʆʥʘ ʥʝ ʪʨʝʙʫʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 

ʦʮʝʥʢʠ ʧʨʦʷʚʣʝʥʠʷ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ, ʜʦʩʪʘʪʦʯʥʦ ʠʭ ʙʘʣʣʴʥʦʡ ʦʮʝʥʢʠ ʠʣʠ 

ʥʝʨʘʥʞʠʨʦʚʘʥʥʳʭ ʧʨʠʟʥʘʢʦʚ (ʈʘʚʢʠʥ, ʃʠʚʘʥʦʚ, 2008). 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʬʘʢʪʦʨʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚ ʠʟʫʯʝʥʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʢʘʞʜʦʛʦ ʚʠʜʘ ʦʪʜʝʣʴʥʦ ʚʳʟʚʘʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʝʢʦʪʦʨʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ 

ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʦʚ. ʊʘʢ, ʥʫʣʝʚʦʝ ʦʙʠʣʠʝ ʜʘʝʪ ʥʫʣʝʚʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʩʭʦʜʩʪʚʘ, ʪʦ ʝʩʪʴ ʘʙʩʦʣʶʪʥʦʝ ʥʝʩʭʦʜʩʪʚʦ ʜʘʞʝ ʙʠʦʪʦʧʠʯʝʩʢʠ ʙʣʠʟʢʠʭ ʩʤʝʞʥʳʭ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ. ʇʨʠ ʵʪʦʤ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʪʘʢʠʭ ʜʘʥʥʳʭ ʧʨʠʚʦʜʠʪ ʢ ʪʨʫʜʥʦ 

ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʛʜʝ ʥʫʣʝʚʳʝ ʚʘʨʠʘʥʪʳ ʦʙʠʣʠʷ ʦʙʨʘʟʫʶʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʜʠʥʦʯʥʳʭ ʢʣʘʩʪʝʨʦʚ. ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʦʜʦʙʥʳʭ 
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ʠʩʢʘʞʝʥʠʡ ʥʫʣʝʚʳʝ ʚʘʨʠʘʥʪʳ ʦʙʲʝʜʠʥʝʥʳ ʩ ʙʣʠʞʘʡʰʝʡ ʧʦ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ 

ʛʨʫʧʧʦʡ ʚʳʜʝʣʦʚ ʩ ʦʪʣʠʯʥʳʤ ʦʪ ʥʫʣʷ ʦʙʠʣʠʝʤ. 

ɿʦʦʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʚʳʷʚʣʝʥʠʠ ʦʙʱʠʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ 

ʠ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ, ʢʦʨʨʝʣʠʨʫʶʱʠʭ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ ʠʭ 

ʦʙʠʣʠʷ. ʇʦʵʪʦʤʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʥʘ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʢʣʶʯʝʚʳʝ ʫʯʘʩʪʢʠ ʠ ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʡ ʜʦʣʞʥʳ ʙʳʪʴ 

ʝʜʠʥʳʤʠ ʜʣʷ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʮʝʥʢʘ ʩʠʣʳ ʠ ʦʙʱʥʦʩʪʠ 

ʩʚʷʟʠ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʧʨʦʚʝʜʝʥʘ ʥʝ ʧʦ 

ʥʘʩʝʣʝʥʥʦʡ ʚʠʜʦʤ ʯʘʩʪʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʘ ʧʦ ʚʩʝʤʫ ʨʝʛʠʦʥʫ ʚ ʮʝʣʦʤ. ʅʫʣʝʚʳʝ 

ʟʥʘʯʝʥʠʷ ʜʣʷ ʚʩʝʭ ʧʨʦʙ ʟʦʥ, ʧʦʜʟʦʥ, ʧʦʜʟʦʥʘʣʴʥʳʭ ʧʦʣʦʩ ʠ ʛʦʨʥʳʭ ʧʨʦʚʠʥʮʠʡ, ʛʜʝ 

ʚʠʜ ʥʝ ʚʩʪʨʝʯʝʥ, ʟʘʤʝʥʝʥʳ ʧʨʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʥʘ ʙʝʩʢʦʥʝʯʥʦ 

ʤʘʣʫʶ ʚʝʣʠʯʠʥʫ ʦʙʠʣʠʷ (ʜʝʩʷʪʘʷ ʯʘʩʪʴ ʥʘʠʤʝʥʴʰʝʛʦ ʧʦ ʚʳʙʦʨʢʝ ʥʝʥʫʣʝʚʦʛʦ 

ʟʥʘʯʝʥʠʷ). ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʦʙʲʝʜʠʥʝʥʠʶ ʚ ʦʜʠʥ ʢʣʘʩʩ. ʆʮʝʥʢʘ 

ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʠ ʨʝʞʠʤʦʚ ʧʨʦʚʝʜʝʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʘʪʨʠʮʳ 

ʩʭʦʜʩʪʚʘ ʧʦ ʨʝʘʣʴʥʦʤʫ ʫʩʣʦʚʥʦ ʠʩʭʦʜʥʦʤʫ ʦʙʠʣʠʶ, ʙʝʟ ʪʘʢʦʡ ʟʘʤʝʥʳ. ʕʪʦʪ 

ʧʦʜʭʦʜ ʦʙʣʝʛʯʘʝʪ ʩʦʩʪʘʚʣʝʥʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʡ, ʥʦ ʥʝʩʢʦʣʴʢʦ ʟʘʚʳʰʘʝʪ ʦʮʝʥʢʫ 

ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʬʘʢʪʦʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʰʠʨʦʪʥʳʤ (ʥʘ ʨʘʚʥʠʥʝ) ʠ 

ʧʨʦʚʠʥʮʠʘʣʴʥʳʤ (ʚ ʛʦʨʘʭ) ʢʦʤʧʦʥʝʥʪʘʤʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʦʙʠʣʠʷ, ʚ ʫʱʝʨʙ ʙʦʣʝʝ 

ʣʦʢʘʣʴʥʳʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʂʠʩʣʳʡ ʠ ʜʨ., 2019). ʊʘʢ ʢʘʢ ʵʪʠ 

ʠʟʤʝʥʝʥʠʷ ʥʘʨʘʩʪʘʶʪ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʜʦʣʠ ʥʘʩʝʣʝʥʥʦʡ ʚʠʜʦʤ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʧʦ ʩʪʝʧʝʥʠ ʠʭ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ 

ʚʳʧʦʣʥʝʥʳ ʪʦʣʴʢʦ ʜʣʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʚʠʜʦʚ. 

ɺʳʧʦʣʥʝʥʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʧʦ ʩʪʝʧʝʥʠ ʠʭ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ 

ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʚʠʜʦʚ ʧʨʠʚʦʜʠʪ ʢ ʩʣʝʜʫʶʱʝʤʫ ʵʪʘʧʫ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠʩʭʦʜʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ (ʨʠʩ. 3). ʆʥ ʩʦʩʪʦʠʪ ʚ ʟʘʤʝʥʝ ʫʩʣʦʚʥʦ ʠʩʭʦʜʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʙʠʣʠʷ 

ʞʠʚʦʪʥʳʭ ʧʦ ʛʨʫʧʧʘʤ ʚʳʜʝʣʦʚ ʢʘʨʪ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ 

ʪʘʢʩʦʥʘʤ ʵʪʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. ɺ ʤʘʪʨʠʮʫ ʫʩʨʝʜʥʝʥʥʦʛʦ ʦʙʠʣʠʷ 

ʣʝʩʥʳʭ ʠ ʩʝʨʳʭ ʧʦʣʝʚʦʢ ʧʦʢʘʟʘʪʝʣʠ ʧʦʣʝʚʦʢ ʤʦʥʛʦʣʴʩʢʦʡ ʠ ʄʠʜʜʝʥʜʦʨʬʘ, 

ʥʘʩʝʣʷʶʱʠʭ ʣʦʢʘʣʴʥʳʝ ʫʯʘʩʪʢʠ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʧʝʨʝʥʝʩʝʥʳ ʠʟ 
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ʤʘʪʨʠʮʳ ʫʩʣʦʚʥʦ ʠʩʭʦʜʥʦʛʦ ʦʙʠʣʠʷ ʙʝʟ ʠʟʤʝʥʝʥʠʡ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʢ ʦʙʨʘʙʦʪʢʝ 

ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʢʣʶʯʠʪʴ ʚ ʦʜʥʫ ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʨʘʟʤʝʱʝʥʠʷ ʞʠʚʦʪʥʳʭ ʨʘʟʥʳʭ ʧʦ ʠʟʫʯʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ 

ʤʝʞʛʦʜʦʚʫʶ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʦʙʠʣʠʷ ʚʠʜʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʦʣʫʯʝʥʥʳʭ ʫʩʨʝʜʥʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʨʘʩʯʝʪʘ ʤʘʪʨʠʮ ʙʠʦʪʦʧʠʯʝʩʢʦʛʦ 

ʩʭʦʜʩʪʚʘ ʚ ʦʙʠʣʠʠ ʧʦʟʚʦʣʷʝʪ ʜʝʪʘʣʴʥʝʝ ʚʳʷʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʚ ʮʝʣʦʤ. 

ʆʮʝʥʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʣʝʩʥʳʭ ʠ ʩʝʨʳʭ ʧʦʣʝʚʦʢ ʥʘ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʚ ʮʝʣʦʤ, ʝʝ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʦʰʠʙʢʘ ʠ ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ ʨʘʩʩʯʠʪʘʥʳ ʧʨʠ 

ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ 0.9 ʧʦ ɽ. ʉ. ʈʘʚʢʠʥʫ ʠ ʅ. ɻ. ʏʝʣʠʥʮʝʚʫ (1990).  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʦ ʩʪʝʧʝʥʠ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʜʣʷ ʚʠʜʘ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʠʩʢʣʶʯʘʷ ʩʝʣʠʪʝʙʥʳʝ, ʘ ʪʘʢʞʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ 

ʣʝʩʥʳʭ ʠ ʩʝʨʳʭ ʧʦʣʝʚʦʢ ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʚ ʮʝʣʦʤ ʠ ʦʪʜʝʣʴʥʦ ʚ ʛʦʨʘʭ ʦʪʨʘʞʝʥʳ 

ʥʘ ʢʘʨʪʘʭ ʤʘʩʰʪʘʙʘ 1: 30 000 000 ʠ 1: 10 000 000 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʳʧʦʣʥʝʥʥʳʭ ʚ 

ʥʦʨʤʘʣʴʥʦʡ ʨʘʚʥʦʧʨʦʤʝʞʫʪʦʯʥʦʡ ʢʦʥʠʯʝʩʢʦʡ ʧʨʦʝʢʮʠʠ ʂʘʚʨʘʡʩʢʦʛʦ. 

ɺʩʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ, ʨʘʚʥʳʝ ʠʣʠ ʙʦʣʴʰʠʝ 0.95, ʦʢʨʫʛʣʝʥʳ ʜʦ ʮʝʣʳʭ, ʘ 

ʤʝʥʴʰʠʝ ï ʜʦ ʧʝʨʚʦʡ ʥʝʥʫʣʝʚʦʡ ʮʠʬʨʳ. 

ʈʫʩʩʢʠʝ ʠ ʣʘʪʠʥʩʢʠʝ ʥʘʟʚʘʥʠʷ ʨʦʜʦʚ ʠ ʚʠʜʦʚ ʜʘʥʳ ʧʦ ʀ.ʗ. ʇʘʚʣʠʥʦʚʫ 

(2019). 
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ɻʃɸɺɸ 2. ʈɸʉʇʈɽɼɽʃɽʅʀɽ 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 10 

ʚʠʜʦʚ ʧʦʜʩʝʤʝʡʩʪʚʘ ʇʦʣʝʚʦʯʴʠʭ Arvicolinae (Gray, 1821), ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʜʚʫʤ 

ʨʦʜʘʤ ʠ ʰʝʩʪʠ ʧʦʜʨʦʜʘʤ (ʇʘʚʣʠʥʦʚ, 2019). 

ʈʦʜ ʇʦʣʝʚʢʠ ʣʝʩʥʳʝ Myodes (Pallas, 1779). 

ʇʦʜʨʦʜ Craseomys (Miller , 1900): 

1 ï ʢʨʘʩʥʦ-ʩʝʨʘʷ ʧʦʣʝʚʢʘ Myodes rufocanus (Sundevall, 1846). 

ʇʦʜʨʦʜ Myodes s. str.: 

2 ï ʨʳʞʘʷ ʧʦʣʝʚʢʘ M. glareolus (Schreber, 1780), 

3 ï ʢʨʘʩʥʘʷ ʧʦʣʝʚʢʘ M. rutilus (Pallas, 1779). 

ʈʦʜ ʇʦʣʝʚʢʠ ʩʝʨʳʝ Microtus (Schrank, 1798). 

ʇʦʜʨʦʜ Stenocranius (Kastschenko, 1901): 

4 ï ʫʟʢʦʯʝʨʝʧʥʘʷ ʧʦʣʝʚʢʘ M. gregalis (Pallas, 1779). 

ʇʦʜʨʦʜ Microtus s. str.:  

5 ï ʦʙʳʢʥʦʚʝʥʥʘʷ ʧʦʣʝʚʢʘ M. arvalis (Pallas, 1778), 

6 ï ʚʦʩʪʦʯʥʦʝʚʨʦʧʝʡʩʢʘʷ ʧʦʣʝʚʢʘ M. rossiameridionalis (Ognev, 1924). 

ʇʦʜʨʦʜ Agricola (Blasius, 1857): 

7 ï ʪʝʤʥʘʷ ʧʦʣʝʚʢʘ M. agrestis (Linnaeus, 1761). 

ʇʦʜʨʦʜ Alexandromys (Ognev, 1914): 

8 ï ʧʦʣʝʚʢʘ-ʵʢʦʥʦʤʢʘ M. oeconomus (Pallas, 1776), 

9 ï ʤʦʥʛʦʣʴʩʢʘʷ ʧʦʣʝʚʢʘ M. mongolicus (Radde, 1861), 

10 ï ʧʦʣʝʚʢʘ ʄʠʜʜʝʥʜʦʨʬʘ M. middendorffi (Poljakov, 1881). 

ʂʣʘʩʩʠʬʠʢʘʮʠʠ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʧʦ ʩʪʝʧʝʥʠ ʠʭ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ ʩʦʩʪʘʚʣʝʥʳ 

ʜʣʷ ʚʦʩʴʤʠ ʚʠʜʦʚ, ʠʩʢʣʶʯʘʷ ʧʦʣʝʚʦʢ ʤʦʥʛʦʣʴʩʢʫʶ ʠ ʄʠʜʜʝʥʜʦʨʬʘ, ʯʴʝ ʣʦʢʘʣʴʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʩʝʣʝʥʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʠ ʧʦʜʭʦʜʳ ʧʨʠ ʠʟʫʯʝʥʠʠ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʮʝʣʦʤ ʧʦ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. 
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2.1. ʂʨʘʩʥʦ-ʩʝʨʘʷ ʧʦʣʝʚʢʘ Myodes rufocanus (Sundevall, 1846) 

ʂʨʘʩʥʦ-ʩʝʨʘʷ ʧʦʣʝʚʢʘ ʦʙʠʪʘʝʪ ʚ ʣʝʩʘʭ, ʯʘʩʪʦ ʚ ʜʦʣʠʥʘʭ ʨʝʢ, ʛʜʝ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʧʨʝʜʧʦʯʠʪʘʝʪ ʛʫʩʪʳʝ ʟʘʨʦʩʣʠ. ʇʠʪʘʝʪʩʷ ʚʝʛʝʪʘʪʠʚʥʳʤʠ ʯʘʩʪʷʤ ʪʨʘʚ, 

ʢʫʩʪʘʨʥʠʯʢʘʤʠ ʠ ʷʛʦʜʘʤʠ (ʉʦʢʦʣʦʚ, 1977, Henttonen, Viitala, 1982; Sulkava, 1999; 

Christensen, Hºrnfeldt, 2006). ʆʙʳʯʥʘ ʚ ʛʦʨʥʦ-ʪʘʝʞʥʳʭ ʝʣʴʥʠʢʘʭ ʠ ʢʝʜʨʘʯʘʭ, ʧʦ 

ʨʝʯʥʳʤ ʜʦʣʠʥʘʤ ʧʨʦʥʠʢʘʝʪ ʚ ʨʘʚʥʠʥʥʫʶ ʠ ʛʦʨʥʫʶ ʪʫʥʜʨʳ (ʇʘʚʣʠʥʦʚ, 2019). ʅʘ 

ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʝ ʵʪʘ ʧʦʣʝʚʢʘ ʚʩʪʨʝʯʘʝʪʩʷ ʦʪ ʣʝʩʦʪʫʥʜʨʦʚʳʭ 

ʨʝʜʢʦʣʝʩʠʡ ʜʦ ʣʝʩʦʩʪʝʧʠ, ʧʨʠ ʵʪʦʤ ʙʦʣʴʰʝ ʚʩʝʛʦ ʝʝ ʚ ʩʨʝʜʥʝʡ ʠ ʶʞʥʦʡ ʪʘʡʛʝ. ʆʪ 

ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʦ ʩʨʝʜʥʝʡ ʪʘʡʛʠ ʢʨʘʩʥʦ-ʩʝʨʘʷ ʧʦʣʝʚʢʘ 

ʧʨʝʜʧʦʯʠʪʘʝʪ ʚʥʝʧʦʡʤʝʥʥʳʝ ʥʝʟʘʙʦʣʦʯʝʥʥʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ, ʶʞʥʝʝ ï ʧʦʡʤʳ 

ʢʨʫʧʥʳʭ ʨʝʢ. ʅʘ ʙʦʣʦʪʘʭ ʝʝ ʦʙʠʣʠʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʢʨʦʤʝ ʢʘʢ ʚ ʶʞʥʦʡ ʪʘʡʛʝ ʠ 

ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ (ʈʘʚʢʠʥ ʠ ʜʨ., 1996). ɺ ʛʦʨʘʭ ʶʛʘ ʉʠʙʠʨʠ ʵʪʘ ʧʦʣʝʚʢʘ ʥʘʠʙʦʣʝʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʘ ʚ ʪʝʤʥʦʭʚʦʡʥʳʭ ʣʝʩʘʭ, ʚ ʧʦʨʦʩʰʠʭ ʢʝʜʨʦʤ ʢʨʫʧʥʦʢʘʤʝʥʠʩʪʳʭ 

ʦʩʳʧʷʭ ʠ ʧʦʜʛʦʣʴʮʦʚʳʭ ʨʝʜʢʦʣʝʩʴʷʭ (ɺʠʥʦʛʨʘʜʦʚ, 2012). 

ɺ ʮʝʣʦʤ ʧʦ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʢʨʘʩʥʦ-ʩʝʨʘʷ ʧʦʣʝʚʢʘ ʦʙʳʯʥʘ (1 ʦʩʦʙʴ/ 100 

ʮ.ʩ.1), ʘ ʥʘ ʨʘʚʥʠʥʝ ï ʨʝʜʢʘ (0.9). ɿʜʝʩʴ ʦʥʘ ʥʘʩʝʣʷʝʪ ʣʝʩʥʫʶ, ʣʝʩʦʩʪʝʧʥʫʶ ʠ 

ʩʪʝʧʥʫʶ ʟʦʥʳ. 

ɺ ʧʨʝʜʪʫʥʜʨʦʚʳʭ ʨʝʜʢʦʣʝʩʴʷʭ ʵʪʘ ʧʦʣʝʚʢʘ ʚ ʩʨʝʜʥʝʤ ʯʨʝʟʚʳʯʘʡʥʦ ʨʝʜʢʘ 

(0.007) ʠ ʚʩʪʨʝʯʝʥʘ ʣʠʰʴ ʚ ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʨʝʜʢʦʣʝʩʴʷʭ (0.03). ɺ ʩʝʚʝʨʥʦʡ ʪʘʡʛʝ 

ʢʨʘʩʥʦ-ʩʝʨʦʡ ʧʦʣʝʚʢʠ ʫʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ (0.2). ɿʜʝʩʴ ʦʥʘ ʦʙʳʯʥʘ ʚ 

ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʨʝʜʢʦʩʪʦʡʥʳʭ ʣʝʩʘʭ (1), ʨʝʜʢʘ ʚ ʪʝʤʥʦʭʚʦʡʥʦʡ ʪʘʡʛʝ (0.2), ʦʯʝʥʴ 

ʨʝʜʢʘ ï ʚ ʩʦʩʥʷʢʘʭ (0.01) ʠ ʚ ʣʝʩʦ-ʢʫʩʪʘʨʥʠʢʦʚʦ-ʩʦʨʦʚʦ-ʣʫʛʦʚʳʭ ʩʦʦʙʱʝʩʪʚʘʭ 

ʧʦʡʤ ʢʨʫʧʥʳʭ ʨʝʢ ʠ ʜʦʣʠʥ ʠʭ ʧʨʠʪʦʢʦʚ (0.02). ɺ ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʨʝʜʢʦʣʝʩʴʷʭ, 

ʩʝʣʠʪʝʙʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ2 ʠ ʥʘ ʙʦʣʦʪʘʭ ʵʪʘ ʧʦʣʝʚʢʘ ʥʝ ʚʩʪʨʝʯʝʥʘ. 

ɺ ʮʝʣʦʤ ʧʦ ʩʨʝʜʥʝʡ ʪʘʡʛʝ ʢʨʘʩʥʦ-ʩʝʨʘʷ ʧʦʣʝʚʢʘ ʨʝʜʢʘ (0.4). ʏʘʱʝ ʝʝ ʣʦʚʠʣʠ 

ʚ ʪʝʤʥʦʭʚʦʡʥʦʡ ʪʘʡʛʝ ʠ ʣʫʛʦʚʦ-ʢʫʩʪʘʨʥʠʢʦʚʦ-ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʜʦʣʠʥ 

 
1 ɼʘʣʝʝ ʚ ʪʝʢʩʪʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʧʨʠʚʝʜʝʥ ʙʝʟ ʥʘʠʤʝʥʦʚʘʥʠʷ. 
2 ɺ ʩʝʣʠʪʝʙʥʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʚʢʣʶʯʝʥʳ ʧʦʩʝʣʢʠ ʠ ʫʯʘʩʪʢʠ ʤʘʣʦʵʪʘʞʥʦʡ 

ʟʘʩʪʨʦʡʢʠ ʦʢʨʘʠʥ ʛʦʨʦʜʦʚ. ʋʯʝʪʳ ʟʜʝʩʴ ʧʨʦʚʝʜʝʥʳ ʪʦʣʴʢʦ ʚʥʝ ʩʪʨʦʝʥʠʡ. 
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ʧʨʠʪʦʢʦʚ ʢʨʫʧʥʳʭ ʨʝʢ (ʧʦ 1). ɺʜʚʦʝ ʤʝʥʴʰʝ ʝʝ ʚ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ ʠ ʩʦʩʥʦʚʳʭ 

ʣʝʩʘʭ, ʘ ʪʘʢʞʝ ʚ ʩʝʣʠʪʝʙʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ, ʚʪʨʦʝ ʤʝʥʴʰʝ ï ʥʘ ʚʝʨʭʦʚʳʭ 

ʙʦʣʦʪʘʭ. ʆʙʠʪʘʥʠʝ ʵʪʦʡ ʧʦʣʝʚʢʠ ʚ ʣʝʩʦ-ʢʫʩʪʘʨʥʠʢʦʚʦ-ʩʦʨʦʚʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʧʦʡʤ 

ʢʨʫʧʥʳʭ ʨʝʢ ʠ ʥʘ ʧʝʨʝʭʦʜʥʳʭ ʙʦʣʦʪʘʭ ʧʦʜʟʦʥʳ ʥʝ ʚʳʷʚʣʝʥʦ. 

ɺ ʩʨʝʜʥʝʤ ʧʦ ʶʞʥʦʡ ʪʘʡʛʝ ʢʨʘʩʥʦ-ʩʝʨʘʷ ʧʦʣʝʚʢʘ ʦʙʳʯʥʘ (3) ʠ ʧʨʝʜʧʦʯʠʪʘʝʪ 

ʣʝʩʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʦʩʪʘʚʘ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ (ʧʦ 4). ɺʜʚʦʝ ʤʝʥʴʰʝ ʝʝ ʚ 

ʧʦʣʷʭ-ʧʝʨʝʣʝʩʢʘʭ ʠ ʚʯʝʪʚʝʨʦ ï ʥʘ ʦʪʢʨʳʪʳʭ ʧʦʣʷʭ. ɺ ʣʝʩʦ-ʢʫʩʪʘʨʥʠʢʦʚʦ-ʣʫʛʦʚʳʭ 

ʩʦʦʙʱʝʩʪʚʘʭ ʧʦʡʤ ʢʨʫʧʥʳʭ ʨʝʢ ʠ ʜʦʣʠʥ ʠʭ ʧʨʠʪʦʢʦʚ, ʩʝʣʠʪʝʙʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ 

ʠ ʥʘ ʙʦʣʦʪʘʭ ʦʥʘ ʨʝʜʢʘ (0.1ï0.6). 

ɺ ʮʝʣʦʤ ʧʦ ʧʦʜʪʘʝʞʥʳʤ ʣʝʩʘʤ ʵʪʘ ʧʦʣʝʚʢʘ ʨʝʜʢʘ (0.6). ɿʜʝʩʴ ʝʝ ʙʦʣʴʰʝ 

ʚʩʝʛʦ ʚ ʩʝʣʠʪʝʙʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ (3). ʆʙʠʣʠʝ ʢʨʘʩʥʦ-ʩʝʨʦʡ ʧʦʣʝʚʢʠ ʩʥʠʞʘʝʪʩʷ 

ʢ ʪʝʤʥʦʭʚʦʡʥʦʡ ʪʘʡʛʝ (2), ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʤ ʣʝʩʘʤ (1) ʠ ʩʦʩʥʷʢʘʤ (0.5). ʀʟʨʝʜʢʘ 

ʝʝ ʣʦʚʠʣʠ ʚ ʣʝʩʦ-ʢʫʩʪʘʨʥʠʢʦʚʦ-ʣʫʛʦʚʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʧʦʡʤ ʢʨʫʧʥʳʭ ʨʝʢ, ʧʦʣʷʭ-

ʧʝʨʝʣʝʩʢʘʭ ʠ ʥʘ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪʘʭ (0.1ï0.3). ʂʨʦʤʝ ʪʦʛʦ, ʦʥʘ ʦʯʝʥʴ ʨʝʜʢʘ ʥʘ 

ʥʠʟʠʥʥʳʭ ʙʦʣʦʪʘʭ (0.09) ʠ ʥʝ ʚʩʪʨʝʯʝʥʘ ʚ ʣʫʛʦʚʦ-ʢʫʩʪʘʨʥʠʢʦʚʦ-ʣʝʩʥʳʭ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʜʦʣʠʥ ʧʨʠʪʦʢʦʚ ʢʨʫʧʥʳʭ ʨʝʢ ʠ ʥʘ ʧʝʨʝʭʦʜʥʳʭ ʙʦʣʦʪʘʭ. 

ɺ ʮʝʣʦʤ ʧʦ ʣʝʩʥʦʡ ʟʦʥʝ ʢʨʘʩʥʦ-ʩʝʨʘʷ ʧʦʣʝʚʢʘ ʦʙʳʯʥʘ (1) ʠ ʧʨʝʜʧʦʯʠʪʘʝʪ 

ʣʝʩʥʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ: ʣʠʩʪʚʝʥʥʠʯʥʳʝ ʚ ʧʨʝʜʪʫʥʜʨʦʚʳʭ ʨʝʜʢʦʣʝʩʴʷʭ ʠ ʩʝʚʝʨʥʦʡ 

ʪʘʡʛʝ, ʘ ʶʞʥʝʝ ï ʪʝʤʥʦʭʚʦʡʥʳʝ. 

ɺ ʩʨʝʜʥʝʤ ʧʦ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ʵʪʘ ʧʦʣʝʚʢʘ ʨʝʜʢʘ (0.7) ʠ ʧʨʝʜʧʦʯʠʪʘʝʪ 

ʫʯʘʩʪʢʠ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ ʠ ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ, ʛʜʝ ʦʥʘ ʦʙʳʯʥʘ (3 ʠ 2). ʈʝʜʢʘ ʦʥʘ ʚ 

ʩʝʣʠʪʝʙʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ, ʙʦʣʦʪʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʧʦʡʤ ʢʨʫʧʥʳʭ 

ʨʝʢ ʠ ʜʦʣʠʥ ʠʭ ʧʨʠʪʦʢʦʚ, ʘ ʪʘʢʞʝ ʥʘ ʙʦʣʦʪʘʭ (0.1ï0.4). ʆʯʝʥʴ ʨʝʜʢʘ ʢʨʘʩʥʦ-ʩʝʨʘʷ 

ʧʦʣʝʚʢʘ ʚ ʧʦʣʷʭ, ʦʪʢʨʳʪʳʭ ʠ ʩ ʧʝʨʝʣʝʩʢʘʤʠ (0.06 ʠ 0.09). ɺ ʩʪʝʧʷʭ ʠ ʥʘ ʩʧʣʘʚʠʥʘʭ 

ʦʟʝʨ ʦʥʘ ʥʝ ʚʩʪʨʝʯʝʥʘ. 

ɺ ʮʝʣʦʤ ʧʦ ʩʪʝʧʥʦʡ ʟʦʥʝ ʢʨʘʩʥʦ-ʩʝʨʘʷ ʧʦʣʝʚʢʘ ʦʙʳʯʥʘ (1). ɿʜʝʩʴ ʝʝ ʙʦʣʴʰʝ 

ʚʩʝʛʦ ʚ ʙʦʣʦʪʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʧʦʡʤ ʢʨʫʧʥʳʭ ʨʝʢ ʠ ʜʦʣʠʥ ʠʭ 

ʧʨʠʪʦʢʦʚ (4), ʘ ʪʘʢʞʝ ʚ ʧʦʣʷʭ-ʧʝʨʝʣʝʩʢʘʭ (3). ʀʟʨʝʜʢʘ ʵʪʫ ʧʦʣʝʚʢʫ ʣʦʚʠʣʠ ʚ 

ʩʝʣʠʪʝʙʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʠ ʩʪʝʧʷʭ (ʧʦ 0.6), ʝʱʝ ʨʝʞʝ ï ʥʘ ʦʪʢʨʳʪʳʭ ʧʦʣʷʭ 

(0.05). ʅʘ ʪʨʘʚʷʥʳʭ ʙʦʣʦʪʘʭ ʠ ʩʧʣʘʚʠʥʘʭ ʦʟʝʨ ʝʝ ʥʝ ʚʩʪʨʝʯʘʣʠ. 
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ʀʪʘʢ, ʚ ʮʝʣʦʤ ʧʦ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʝ ʢʨʘʩʥʦ-ʩʝʨʘʷ ʧʦʣʝʚʢʘ 

ʧʨʝʜʧʦʯʠʪʘʝʪ ʣʝʩʘ. ʇʨʠ ʠʭ ʦʪʩʫʪʩʪʚʠʠ ʦʥʘ ʥʘʩʝʣʷʝʪ ʨʝʜʢʦʣʝʩʴʷ (ʚ ʧʨʝʜʪʫʥʜʨʦʚʦʡ 

ʧʦʜʟʦʥʝ) ʠʣʠ ʜʨʫʛʠʝ ʯʘʩʪʠʯʥʦ ʦʙʣʝʩʝʥʥʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʧʦʣʷ-

ʧʝʨʝʣʝʩʢʠ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ. ɺ ʩʨʝʜʥʝʤ ʧʦ ʟʦʥʘʤ ʠ ʧʦʜʟʦʥʘʤ ʙʦʣʴʰʝ ʚʩʝʛʦ ʵʪʦʡ 

ʧʦʣʝʚʢʠ ʚ ʶʞʥʦʡ ʪʘʡʛʝ, ʢ ʩʝʚʝʨʫ ʦʪ ʢʦʪʦʨʦʡ ʦʙʠʣʠʝ ʥʝʫʢʣʦʥʥʦ ʩʥʠʞʘʝʪʩʷ (ʨʠʩ. 4). 

 

ʈʠʩ. 4. ʆʙʠʣʠʝ ʢʨʘʩʥʦ-ʩʝʨʦʡ ʧʦʣʝʚʢʠ ʚ ʨʘʚʥʠʥʥʦʡ ʠ ʛʦʨʥʦʡ ʯʘʩʪʷʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ 

ʋʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʛʦ ʦʙʠʣʠʷ ʦʪ ʧʦʜʪʘʝʞʥʳʭ ʣʝʩʦʚ ʢ ʩʪʝʧʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʦ (ʧʨʠ p=0.1) ï ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʥʘ ʨʠʩʫʥʢʝ ʜʘʥʦ ʚ 

ʮʝʣʦʤ ʧʦ ʵʪʦʡ ʯʘʩʪʠ ʨʘʚʥʠʥʳ. ʇʨʠ ʪʘʢʦʤ ʜʦʧʫʱʝʥʠʠ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ 

ʨʦʤʙʦʚʠʜʥʦʤ ʭʘʨʘʢʪʝʨʝ ʰʠʨʦʪʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʢʨʘʩʥʦ-ʩʝʨʦʡ 

ʧʦʣʝʚʢʠ. 

ʉ ʜʦʙʘʚʣʝʥʠʝʤ ʥʦʚʳʭ ʩʚʝʜʝʥʠʡ ʦʙ ʦʙʠʣʠʠ ʢʨʘʩʥʦ-ʩʝʨʦʡ ʧʦʣʝʚʢʠ 

ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʳ ʥʝʢʦʪʦʨʳʝ ʧʦʣʫʯʝʥʥʳʝ ʨʘʥʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʠ 

(ʈʘʚʢʠʥ ʠ ʜʨ., 1996). ʊʘʢ, ʚ ʮʝʣʦʤ ʧʦ ʩʨʝʜʥʝʡ ʪʘʡʛʝ ʦʥʘ ʨʝʜʢʘ (ʚ ʧʨʦʰʣʦʡ ʨʘʙʦʪʝ 

ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ï ʦʙʳʯʥʘ). ʇʦ ʠʩʧʦʣʴʟʦʚʘʥʥʳʤ ʚ 

ʜʠʩʩʝʨʪʘʮʠʠ ʤʘʪʝʨʠʘʣʘʤ ʵʪʘ ʧʦʣʝʚʢʘ ʧʨʦʥʠʢʘʝʪ ʚ ʩʪʝʧʥʫʶ ʟʦʥʫ. ʋʚʝʣʠʯʝʥʠʝ ʝʝ 
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ʦʙʠʣʠʷ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʧʦʡʤ ʢʨʫʧʥʳʭ ʨʝʢ ʶʞʥʝʝ ʩʨʝʜʥʝʡ ʪʘʡʛʠ ʩʧʨʘʚʝʜʣʠʚʦ 

ʪʦʣʴʢʦ ʜʣʷ ʩʪʝʧʥʦʡ ʟʦʥʳ. ʅʘ ʙʦʣʦʪʘʭ ʨʘʚʥʠʥʳ ʢʨʘʩʥʦ-ʩʝʨʘʷ ʧʦʣʝʚʢʘ ʨʝʜʢʘ, ʦʯʝʥʴ 

ʨʝʜʢʘ ʠʣʠ ʥʝ ʚʩʪʨʝʯʝʥʘ. 

ɺ ʮʝʣʦʤ ʧʦ ʛʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʢʨʘʩʥʦ-ʩʝʨʘʷ ʧʦʣʝʚʢʘ 

ʦʙʳʯʥʘ (3). ʅʘ ɸʣʪʘʝ ʦʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚʦ ʚʩʝʭ ʧʨʦʚʠʥʮʠʷʭ ʵʪʦʡ ʛʦʨʥʦʡ ʦʙʣʘʩʪʠ 

(ʚ ʩʨʝʜʥʝʤ 2). ɺ ʉʝʚʝʨʦ-ʇʨʝʜʘʣʪʘʡʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʵʪʘ ʧʦʣʝʚʢʘ ʚ ʩʨʝʜʥʝʤ ʨʝʜʢʘ 

(0.6) ʠ ʧʨʝʜʧʦʯʠʪʘʝʪ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ (2). ʅʘʤʥʦʛʦ ʨʝʞʝ ʝʝ ʚʩʪʨʝʯʘʣʠ ʚ 

ʧʦʣʷʭ-ʧʝʨʝʣʝʩʢʘʭ (0.5) ʠ ʣʫʛʦʚʳʭ ʩʪʝʧʷʭ (0.3). ʅʘ ʦʪʢʨʳʪʳʭ ʧʦʣʷʭ ʧʨʦʚʠʥʮʠʠ ʦʥʘ 

ʥʝ ʚʩʪʨʝʯʝʥʘ. 

ʅʘ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʤ ɸʣʪʘʝ ʢʨʘʩʥʦ-ʩʝʨʘʷ ʧʦʣʝʚʢʘ ʚ ʮʝʣʦʤ ʦʙʳʯʥʘ (8) ʠ 

ʤʥʦʛʦʯʠʩʣʝʥʥʘ ʚ ʩʦʩʥʷʢʘʭ, ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʘʭ ʠ ʩʝʣʠʪʝʙʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ 

(13ï19). ʆʙʳʯʥʘ ʦʥʘ ʟʜʝʩʴ ʚ ʧʦʜʛʦʣʴʮʦʚʳʭ ʨʝʜʢʦʣʝʩʴʷʭ, ʤʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʳʭ ʠ 

ʢʘʤʝʥʠʩʪʳʭ ʪʫʥʜʨʘʭ (ʧʦ 2), ʨʝʜʢʘ ï ʚ ʣʫʛʦʚʳʭ ʠ ʝʨʥʠʢʦʚʳʭ ʪʫʥʜʨʘʭ (0.9) ʠ 

ʪʝʤʥʦʭʚʦʡʥʦʡ ʪʘʡʛʝ (0.2). 

ɺ ʩʨʝʜʥʝʤ ʧʦ ʉʝʚʝʨʥʦʤʫ ɸʣʪʘʶ ʵʪʘ ʧʦʣʝʚʢʘ ʪʦʞʝ ʦʙʳʯʥʘ, ʭʦʪʷ ʝʝ ʠ ʤʝʥʴʰʝ 

(2). ɹʦʣʴʰʝ ʜʨʫʛʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʦʥʘ ʧʨʝʜʧʦʯʠʪʘʝʪ ʧʦʜʛʦʣʴʮʦʚʳʝ ʨʝʜʢʦʣʝʩʴʷ 

(8), ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ ʝʝ ʚ ʪʝʤʥʦʭʚʦʡʥʳʭ ʠ ʩʦʩʥʦʚʳʭ ʣʝʩʘʭ (ʧʦ 5). ʂʨʦʤʝ ʪʦʛʦ, 

ʵʪʘ ʧʦʣʝʚʢʘ ʦʙʳʯʥʘ ʚ ʢʫʩʪʘʨʥʠʢʦʚʦ-ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʧʦʡʤ (3), 

ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ ʠ ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʣʝʩʘʭ (ʧʦ 2), ʘ ʪʘʢʞʝ ʚ ʣʫʛʦʚʳʭ ʩʪʝʧʷʭ (1). 

ʀʟʨʝʜʢʘ ʝʝ ʣʦʚʠʣʠ ʚ ʩʝʣʠʪʝʙʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ, ʧʦʣʷʭ-ʧʝʨʝʣʝʩʢʘʭ ʠ ʚʦ 

ʚʥʝʧʦʡʤʝʥʥʳʭ ʣʫʛʘʭ (0.7 ʠ ʧʦ 0.4), ʦʯʝʥʴ ʨʝʜʢʦ ï ʥʘ ʦʪʢʨʳʪʳʭ ʧʦʣʷʭ (0.06). 

ɺ ʮʝʣʦʤ ʧʦ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʤʫ ɸʣʪʘʶ ʢʨʘʩʥʦ-ʩʝʨʘʷ ʧʦʣʝʚʢʘ ʦʙʳʯʥʘ (3) ʠ 

ʧʨʝʜʧʦʯʠʪʘʝʪ ʣʠʩʪʚʝʥʥʠʯʥʳʝ ʣʝʩʘ ʠ ʧʦʜʛʦʣʴʮʦʚʳʝ ʨʝʜʢʦʣʝʩʴʷ (9 ʠ 7). ʊʘʢʞʝ ʦʥʘ 

ʦʙʳʯʥʘ ʚ ʯʝʨʥʝʚʦʡ ʠ ʪʝʤʥʦʭʚʦʡʥʦʡ ʪʘʡʛʝ (ʧʦ 4), ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʘʭ (3), 

ʣʫʛʦʚʳʭ ʠ ʝʨʥʠʢʦʚʳʭ ʪʫʥʜʨʘʭ, ʥʘ ʙʦʣʦʪʘʭ (ʧʦ 2) ʠ ʚ ʩʦʩʥʷʢʘʭ (1). ɺ ʧʦʣʷʭ-

ʧʝʨʝʣʝʩʢʘʭ ʦʥʘ ʨʝʜʢʘ (0.1), ʘ ʚ ʦʪʢʨʳʪʳʭ ʧʦʣʷʭ, ʜʦʣʠʥʥʳʭ ʣʫʛʘʭ ʠ ʩʝʣʠʪʝʙʥʳʭ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ï ʥʝ ʚʩʪʨʝʯʝʥʘ. 

ʅʘ ʎʝʥʪʨʘʣʴʥʦʤ ɸʣʪʘʝ ʵʪʘ ʧʦʣʝʚʢʘ ʧʦʯʪʠ ʪʘʢ ʞʝ ʦʙʳʯʥʘ ʚ ʮʝʣʦʤ (2). ɿʜʝʩʴ 

ʝʝ ʙʦʣʴʰʝ ʚʩʝʛʦ ʚ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʘʭ, ʧʦʜʛʦʣʴʮʦʚʳʭ ʨʝʜʢʦʣʝʩʴʷʭ, ʘ ʪʘʢʞʝ ʚ 

ʤʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʳʭ ʠ ʢʘʤʝʥʠʩʪʳʭ ʪʫʥʜʨʘʭ (ʧʦ 5). ʅʝʩʢʦʣʴʢʦ ʨʝʞʝ ʵʪʫ ʧʦʣʝʚʢʫ 
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ʣʦʚʠʣʠ ʚ ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʠ ʪʝʤʥʦʭʚʦʡʥʳʭ ʣʝʩʘʭ (ʧʦ 4), ʚ ʯʝʨʥʝʚʦʡ ʪʘʡʛʝ ʠ ʩʪʝʧʷʭ 

(1ï2). ʈʝʜʢʘ ʦʥʘ ʚ ʢʫʩʪʘʨʥʠʢʦʚʦ-ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʧʦʡʤ, ʦʪʢʨʳʪʳʭ ʧʦʣʷʭ, 

ʩʫʙʘʣʴʧʠʡʩʢʠʭ ʠ ʘʣʴʧʠʡʩʢʠʭ ʣʫʛʘʭ, ʣʫʛʦʚʳʭ ʠ ʝʨʥʠʢʦʚʳʭ ʪʫʥʜʨʘʭ (0.3ï0.7). ɺ 

ʩʝʣʠʪʝʙʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʠ ʥʘ ʙʦʣʦʪʘʭ ʚʩʪʨʝʪʠʪʴ ʝʝ ʥʝ ʫʜʘʣʦʩʴ. 

ɺ ʮʝʣʦʤ ʧʦ ɺʦʩʪʦʯʥʦʤʫ ɸʣʪʘʶ ʢʨʘʩʥʦ-ʩʝʨʘʷ ʧʦʣʝʚʢʘ ʨʝʜʢʘ (0.5) ʠ 

ʧʨʝʜʧʦʯʠʪʘʝʪ ʣʠʩʪʚʝʥʥʠʯʥʳʝ ʣʝʩʘ (2). ɺ ʩʝʣʠʪʝʙʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ, ʣʫʛʦʚʦ-

ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʧʦʡʤ, ʧʦʣʷʭ-ʧʝʨʝʣʝʩʢʘʭ, ʥʘʩʪʦʷʱʠʭ ʩʪʝʧʷʭ, ʣʫʛʦʚʳʭ ʠ 

ʝʨʥʠʢʦʚʳʭ ʪʫʥʜʨʘʭ ʦʥʘ ʨʝʜʢʘ (0.2ï0.5), ʘ ʚ ʣʫʛʦʚʳʭ ʠ ʦʧʫʩʪʳʥʝʥʥʳʭ ʩʪʝʧʷʭ, ʥʘ 

ʙʦʣʦʪʘʭ ʠ ʚ ʦʪʢʨʳʪʳʭ ʧʦʣʷʭ ï ʥʝ ʚʩʪʨʝʯʝʥʘ. 

ʅʘ ʖʛʦ-ɺʦʩʪʦʯʥʦʤ ɸʣʪʘʝ ʵʪʘ ʧʦʣʝʚʢʘ ʪʘʢʞʝ ʚ ʩʨʝʜʥʝʤ ʨʝʜʢʘ (0.7). ɿʜʝʩʴ ʝʝ 

ʙʦʣʴʰʝ ʚʩʝʛʦ ʚ ʧʦʜʛʦʣʴʮʦʚʳʭ ʨʝʜʢʦʣʝʩʴʷʭ ʠ ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʣʝʩʘʭ (3 ʠ 2), ʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ʚ ʣʫʛʦʚʳʭ ʠ ʝʨʥʠʢʦʚʳʭ ʪʫʥʜʨʘʭ (0.9), ʥʘʩʪʦʷʱʠʭ ʩʪʝʧʷʭ 

(0.8), ʣʫʛʦʚʦ-ʢʫʩʪʘʨʥʠʢʦʚʦ-ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʧʦʡʤ (0.5), ʘ ʪʘʢʞʝ ʚ 

ʪʫʥʜʨʦʩʪʝʧʷʭ ʠ ʜʦʣʠʥʥʳʭ ʣʫʛʘʭ (ʧʦ 0.1). ɺ ʩʝʣʠʪʝʙʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ, 

ʦʧʫʩʪʳʥʝʥʥʳʭ ʩʪʝʧʷʭ, ʤʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʳʭ ʠ ʢʘʤʝʥʠʩʪʳʭ ʪʫʥʜʨʘʭ ʦʥʘ ʥʝ 

ʚʩʪʨʝʯʝʥʘ. 

ʂʨʘʩʥʦ-ʩʝʨʘʷ ʧʦʣʝʚʢʘ ʦʙʳʯʥʘ ʢʘʢ ʚ ʮʝʣʦʤ ʧʦ ʂʫʟʥʝʮʢʦ-ʉʘʣʘʠʨʩʢʦʡ ʛʦʨʥʦʡ 

ʦʙʣʘʩʪʠ (3), ʪʘʢ ʠ ʧʦ ʦʪʜʝʣʴʥʳʤ ʧʨʦʚʠʥʮʠʷʤ. ʅʘ ʉʘʣʘʠʨʝ (2) ʦʥʘ ʧʨʝʜʧʦʯʠʪʘʝʪ 

ʣʝʩʘ: ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʝ, ʩʦʩʥʦʚʳʝ ʠ ʯʝʨʥʝʚʳʝ (ʧʦ 3 ʠ 2). ɺ ʩʝʣʠʪʝʙʥʳʭ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʦʥʘ ʧʦʯʪʠ ʨʝʜʢʘ (1), ʘ ʚ ʧʦʣʷʭ-ʧʝʨʝʣʝʩʢʘʭ ï ʥʝ ʚʩʪʨʝʯʝʥʘ.  

ɺ ʂʫʟʥʝʮʢʦʡ ʢʦʪʣʦʚʠʥʝ (1) ʵʪʦʡ ʧʦʣʝʚʢʠ ʪʘʢʞʝ ʙʦʣʴʰʝ ʚʩʝʛʦ ʚ 

ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ ʠ ʯʝʨʥʝʚʳʭ ʣʝʩʘʭ (ʧʦ 2). ʀʟʨʝʜʢʘ ʝʝ ʣʦʚʠʣʠ ʚ ʧʦʡʤʝʥʥʳʭ ʣʫʛʘʭ, 

ʧʦʣʷʭ-ʧʝʨʝʣʝʩʢʘʭ ʠ ʣʫʛʦʚʳʭ ʩʪʝʧʷʭ (0.6 ʠ ʧʦ 0.3). ʆʯʝʥʴ ʨʝʜʢʘ ʦʥʘ ʚ ʥʘʩʪʦʷʱʠʭ 

ʩʪʝʧʷʭ (0.04). 

ɺ ʂʫʟʥʝʮʢʦʤ ɸʣʘʪʘʫ ʢʨʘʩʥʦ-ʩʝʨʘʷ ʧʦʣʝʚʢʘ ʪʦʞʝ ʦʙʳʯʥʘ, ʭʦʪʷ ʝʝ ʠ ʙʦʣʴʰʝ, 

ʯʝʤ ʚ ʜʚʫʭ ʜʨʫʛʠʭ ʧʨʦʚʠʥʮʠʷʭ ʛʦʨʥʦʡ ʦʙʣʘʩʪʠ (6). ɿʜʝʩʴ ʦʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʘ ʚʦ 

ʚʥʝʧʦʡʤʝʥʥʳʭ ʣʝʩʥʳʭ ʣʫʛʘʭ ʠ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʘʭ (12 ʠ 11). ʄʝʥʴʰʝ ʦʙʠʣʠʝ 

ʵʪʦʡ ʧʦʣʝʚʢʠ ʚ ʯʝʨʥʝʚʦʡ ʠ ʪʝʤʥʦʭʚʦʡʥʦʡ ʪʘʡʛʝ (8 ʠ 5), ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʣʝʩʘʭ, 

ʧʦʜʛʦʣʴʮʦʚʳʭ ʨʝʜʢʦʣʝʩʴʷʭ, ʧʦʣʷʭ-ʧʝʨʝʣʝʩʢʘʭ, ʚʥʝʧʦʡʤʝʥʥʳʭ ʦʪʢʨʳʪʳʭ ʠ 

ʧʦʡʤʝʥʥʳʭ ʣʫʛʘʭ (ʧʦ 3), ʘ ʪʘʢʞʝ ʚ ʩʦʩʥʷʢʘʭ, ʩʫʙʘʣʴʧʠʡʩʢʠʭ ʠ ʘʣʴʧʠʡʩʢʠʭ ʣʫʛʘʭ, 
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ʤʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʳʭ ʠ ʢʘʤʝʥʠʩʪʳʭ ʪʫʥʜʨʘʭ, ʣʫʛʦʚʳʭ ʠ ʝʨʥʠʢʦʚʳʭ ʪʫʥʜʨʘʭ (ʧʦ 

2 ʠ 1). ʈʝʜʢʘ ʦʥʘ ʪʦʣʴʢʦ ʥʘ ʙʦʣʦʪʘʭ (0.6). 

ɺ ʩʨʝʜʥʝʤ ʧʦ ɸʣʪʘʡʩʢʦʡ ʠ ʂʫʟʥʝʮʢʦ-ʉʘʣʘʠʨʩʢʦʡ ʛʦʨʥʳʤ ʦʙʣʘʩʪʷʤ ʢʨʘʩʥʦ-

ʩʝʨʘʷ ʧʦʣʝʚʢʘ ʧʨʝʜʧʦʯʠʪʘʝʪ ʣʝʩʘ ʠ ʧʦʜʛʦʣʴʮʦʚʳʝ ʨʝʜʢʦʣʝʩʴʷ. ɺʳʩʦʪʥʘʷ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʝʝ ʦʙʠʣʠʷ ʚ ʩʨʝʜʥʝʤ ʧʦ ʧʦʷʩʘʤ ʥʦʩʠʪ ʧʠʨʘʤʠʜʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ: 

ʦʥʘ ʦʜʠʥʘʢʦʚʦ ʦʙʳʯʥʘ ʦʪ ʧʨʝʜʛʦʨʠʡ ʜʦ ʩʨʝʜʥʝʛʦʨʠʡ, ʘ ʚ ʚʳʩʦʢʦʛʦʨʴʷʭ ʝʝ ʚʪʨʦʝ 

ʤʝʥʴʰʝ (ʨʠʩ. 4). 

ʀʪʘʢ, ʚ ʮʝʣʦʤ ʧʦ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʢʨʘʩʥʦ-ʩʝʨʘʷ ʧʦʣʝʚʢʘ ʯʘʱʝ ʥʘʩʝʣʷʝʪ ʣʝʩʘ 

ʠ ʨʝʜʢʦʣʝʩʴʷ. ʇʦʨʷʜʦʢ ʧʨʝʜʧʦʯʠʪʘʝʤʳʭ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʨʘʟʣʠʯʝʥ ʦʪ ʤʝʩʪʘ 

ʢ ʤʝʩʪʫ ʠ, ʚʝʨʦʷʪʥʦ, ʩʣʫʯʘʝʥ, ʣʠʙʦ ʠʤʝʝʪ ʣʠʰʴ ʣʦʢʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʦʪʩʫʪʩʪʚʠʝ ʵʪʦʡ ʧʦʣʝʚʢʠ ʚ ʪʫʥʜʨʦʚʦʡ ʟʦʥʝ, ʝʝ ʥʝʤʘʣʦ ʚ ʛʦʨʥʳʭ ʪʫʥʜʨʘʭ, ʦʩʦʙʝʥʥʦ 

ʤʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʳʭ ʠ ʢʘʤʝʥʠʩʪʳʭ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʣʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʧʦ ʩʪʝʧʝʥʠ ʠʭ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ ʜʣʷ ʢʨʘʩʥʦ-ʩʝʨʦʡ ʧʦʣʝʚʢʠ ʠ 

ʧʦʩʪʨʦʝʥ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʪʠʧʦʣʦʛʠʯʝʩʢʠʡ ʛʨʘʬ ʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʨʠʩ. 5). ɺʩʝʛʦ 

ʚʳʜʝʣʝʥʦ ʧʷʪʴ ʪʠʧʦʚ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ: ʦʪ ʦʧʪʠʤʘʣʴʥʦʛʦ, ʛʜʝ ʵʪʦʡ ʧʦʣʝʚʢʠ ʙʦʣʴʰʝ 

ʚʩʝʛʦ, ʜʦ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ, ʛʜʝ ʦʥʘ ʥʝ ʚʩʪʨʝʯʝʥʘ. 

ʅʘʠʙʦʣʴʰʘʷ ʩʚʷʟʴ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʢʨʘʩʥʦ-ʩʝʨʦʡ ʧʦʣʝʚʢʠ ʧʦ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷʤ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʧʨʦʩʣʝʞʝʥʘ ʜʣʷ ʪʝʧʣʦ- ʠ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʢʘʢ ʨʝʞʠʤʘ ʟʦʥʘʣʴʥʦʩʪʠ ʠ ʧʦʜʟʦʥʘʣʴʥʦʩʪʠ ʥʘ ʨʘʚʥʠʥʝ, ʧʨʦʚʠʥʮʠʘʣʴʥʦʩʪʠ ʠ 

ʚʳʩʦʪʥʦʡ ʧʦʷʩʥʦʩʪʠ ʚ ʛʦʨʘʭ (28% ʫʯʪʝʥʥʦʡ ʜʠʩʧʝʨʩʠʠ; ʪʘʙʣ. 2). ɿʦʥʘʣʴʥʦʩʪʴ ʠ 

ʧʦʜʟʦʥʘʣʴʥʦʩʪʴ ʤʝʥʝʝ ʠʥʬʦʨʤʘʪʠʚʥʘ (25%). ɺʳʩʦʪʥʘʷ ʧʦʷʩʥʦʩʪʴ, 

ʧʨʦʚʠʥʮʠʘʣʴʥʦʩʪʴ, ʤʘʢʨʦʨʝʣʴʝʬ, ʪʠʧ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʦʙʣʝʩʝʥʥʦʩʪʴ ʦʙʲʷʩʥʷʶʪ 

ʦʪ 7 ʜʦ 10% ʜʠʩʧʝʨʩʠʠ ʢʘʞʜʳʡ. ʀʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʧʨʠʟʥʘʢʦʚ ʟʘʙʦʣʦʯʝʥʥʦʩʪʠ, 

ʟʘʣʠʚʘʥʠʷ ʚ ʧʦʣʦʚʦʜʴʝ, ʨʘʩʧʘʰʢʠ ʠ ʟʘʩʪʨʦʡʢʠ ʥʠʞʝ 1%. 

ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʥʘʨʘʩʪʘʶʱʠʤ ʠʪʦʛʦʤ ʜʦʙʘʚʣʷʝʪ ʢ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʥʘʰʠʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʚʣʠʷʥʠʠ ʪʝʧʣʦ- ʠ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʟʘ ʩʯʝʪ ʜʨʫʛʠʭ ʧʨʠʨʦʜʥʦ-  
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ʈʠʩ. 5. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʪʠʧʦʣʦʛʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʪʝʧʝʥʠ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ 

ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʜʣʷ ʢʨʘʩʥʦ-ʩʝʨʦʡ ʧʦʣʝʚʢʠ ʚ ʨʘʚʥʠʥʥʳʭ ʠ ʛʦʨʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ 

ɻʨʘʬ ʧʦʩʪʨʦʝʥ ʥʘ ʫʨʦʚʥʝ ʪʠʧʘ ʤʝʩʪʦʦʙʠʪʘʥʠʡ (ʧʦʨʦʛ ʟʥʘʯʠʤʦʩʪʠ ʩʭʦʜʩʪʚʘ ï 32%). 

ʎʠʬʨʳ ʫ ʩʚʷʟʝʡ ʤʝʞʜʫ ʪʘʢʩʦʥʘʤʠ, ʦʙʦʟʥʘʯʝʥʥʳʤʠ ʢʨʫʞʢʘʤʠ, ʦʟʥʘʯʘʶʪ ʩʨʝʜʥʝʝ ʩʭʦʜʩʪʚʦ 

ʤʝʞʜʫ ʥʠʤʠ, ʚʥʫʪʨʠ ʚʝʨʭʥʝʡ ʧʦʣʦʚʠʥʳ ʟʥʘʯʢʘ ï ʥʦʤʝʨ ʪʘʢʩʦʥʘ, ʘ ʨʷʜʦʤ, ʠʥʜʝʢʩʦʤ ï ʧʦʢʘʟʘʥʦ 

ʩʨʝʜʥʝʝ ʩʭʦʜʩʪʚʦ ʚʦʰʝʜʰʠʭ ʚ ʥʝʛʦ ʧʨʦʙ. ʎʚʝʪʘ ʥʠʞʥʝʡ ʧʦʣʦʚʠʥʳ ʢʨʫʞʢʦʚ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʘʢʩʦʥʫ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʥʘ ʧʨʠʚʝʜʝʥʥʳʭ ʩʭʝʤʘʭ. 
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ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ 6% ʫʯʪʝʥʥʦʡ ʜʠʩʧʝʨʩʠʠ. ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʨʝʞʠʤʳ 

(ʧʦ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ ʤʝʩʪʦʦʙʠʪʘʥʠʡ) ʫʯʠʪʳʚʘʶʪ 45% ʜʠʩʧʝʨʩʠʠ ʤʘʪʨʠʮʳ 

ʩʭʦʜʩʪʚʘ ʠ ʜʘʶʪ ʧʨʠʨʘʱʝʥʠʝ ʚ 16%. ʄʥʦʞʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʩʚʷʟʠ ʩʦ ʚʩʝʤʠ 

ʚʳʷʚʣʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʩʨʝʜʳ ʠ ʠʭ ʩʦʯʝʪʘʥʠʷʤʠ (ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ 

ʨʝʞʠʤʘʤʠ) ʨʘʚʥʘ 50% ʫʯʪʝʥʥʦʡ ʜʠʩʧʝʨʩʠʠ (ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ 0.71). 

ʊʘʙʣʠʮʘ 2 

ʆʮʝʥʢʘ ʩʠʣʳ ʠ ʦʙʱʥʦʩʪʠ ʩʚʷʟʠ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ ʠ ʦʙʠʣʠʷ ʢʨʘʩʥʦ-ʩʝʨʦʡ ʧʦʣʝʚʢʠ ʚ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ 

ʌʘʢʪʦʨ, ʨʝʞʠʤ 
ʋʯʪʝʥʥʘʷ ʜʠʩʧʝʨʩʠʷ, % 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʥʘʨʘʩʪʘʶʱʠʤ ʠʪʦʛʦʤ 

ʊʝʧʣʦ- ʠ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ  28 28 

ɿʦʥʘʣʴʥʦʩʪʴ ʠ ʧʦʜʟʦʥʘʣʴʥʦʩʪʴ 25 28 

ɺʳʩʦʪʥʘʷ ʧʦʷʩʥʦʩʪʴ  10 28 

ʇʨʦʚʠʥʮʠʘʣʴʥʦʩʪʴ 9 28 

ʄʘʢʨʦʨʝʣʴʝʬ (ʨʘʚʥʠʥʘ ï ʛʦʨʳ) 9 28 

ʊʠʧ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 8 32 

ʆʙʣʝʩʝʥʥʦʩʪʴ 7 33 

ɿʘʙʦʣʦʯʝʥʥʦʩʪʴ  0.9 33 

ɿʘʣʠʚʘʥʠʝ ʚ ʧʦʣʦʚʦʜʴʝ 0.6 34 

ʈʘʩʧʘʰʢʘ 0.4 34 

ɿʘʩʪʨʦʝʥʥʦʩʪʴ 0.01 34 

ɺʩʝ ʬʘʢʪʦʨʳ 34 34 

ʈʝʞʠʤʳ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

(ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʴ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʚ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ) 

45 50 

ɺʩʝ ʬʘʢʪʦʨʳ ʠ ʨʝʞʠʤʳ 50 

2.2. ʈʳʞʘʷ ʧʦʣʝʚʢʘ Myodes glareolus (Schreber, 1780) 

ʈʳʞʘʷ ʧʦʣʝʚʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʣʝʩʘʭ ʚ ʨʘʚʥʠʥʥʳʭ ʠ 

ʧʨʝʜʛʦʨʥʳʭ (ʜʦ 1900 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ) ʨʘʡʦʥʘʭ ɽʚʨʦʧʳ, ʩʝʚʝʨʘ ʄʘʣʦʡ ɸʟʠʠ, ʚ 

ʉʠʙʠʨʠ ʥʘ ʚʦʩʪʦʢ ʜʦ ɽʥʠʩʝʷ ʠ ʇʨʠʙʘʡʢʘʣʴʷ. ʇʨʝʜʧʦʯʠʪʘʝʪ ʧʦʣʷʥʳ, ʨʝʜʢʦʣʝʩʴʷ. 

ɺʩʶʜʫ ʠʟʙʝʛʘʝʪ ʛʫʩʪʳʭ ʣʝʩʦʚ ʩ ʩʦʤʢʥʫʪʳʤ ʜʨʝʚʦʩʪʦʝʤ (ɻʨʦʤʦʚ, ʇʦʣʷʢʦʚ, 1977; 

Hille, Mortelliti, 2011). ʅʘ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʝ ʚʩʪʨʝʯʘʝʪʩʷ ʦʪ ʩʝʚʝʨʥʦʡ 

ʪʘʡʛʠ ʜʦ ʣʝʩʦʩʪʝʧʠ. ɺ ʩʝʚʝʨʥʦʡ ʠ ʩʨʝʜʥʝʡ ʪʘʡʛʝ ʝʝ ʙʦʣʴʰʝ ʚ ʧʦʡʤʘʭ ʢʨʫʧʥʳʭ ʨʝʢ, 

ʶʞʥʝʝ ï ʚʦ ʚʥʝʧʦʡʤʝʥʥʳʭ ʥʝʟʘʙʦʣʦʯʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ. ɹʦʣʦʪʘ ʥʘʠʤʝʥʝʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳ ʜʣʷ ʵʪʦʡ ʧʦʣʝʚʢʠ (ʈʘʚʢʠʥ ʠ ʜʨ., 1996). ɿʜʝʩʴ, ʥʘ ʚʦʩʪʦʢʝ ʘʨʝʘʣʘ, 
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ʵʪʘ ʧʦʣʝʚʢʘ ʧʨʝʜʧʦʯʠʪʘʝʪ ʩʚʝʪʣʳʝ ʚʪʦʨʠʯʥʳʝ ʣʝʩʘ ʠʣʠ ʧʦʨʦʩʰʠʝ ʢʫʩʪʘʨʥʠʢʘʤʠ 

ʦʧʫʰʢʠ ʭʚʦʡʥʳʭ. ʆʙʳʯʥʘ ʚ ʧʦʡʤʝʥʥʳʭ ʣʝʩʘʭ (ɻʨʦʤʦʚ, ɽʨʙʘʝʚʘ, 1995). 

ʕʢʩʧʘʥʩʠʷ ʨʳʞʝʡ ʧʦʣʝʚʢʠ, ʢʘʢ ʦʙʳʯʥʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʬʘʫʥʳ ʝʚʨʦʧʝʡʩʢʠʭ 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ, ʚ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʛʦʨʥʦʡ ʩʪʨʘʥʝ ʩʚʷʟʘʥʘ ʩ ʟʘʤʝʥʦʡ 

ʢʦʨʝʥʥʦʡ ʪʝʤʥʦʭʚʦʡʥʦʡ ʪʘʡʛʠ ʧʨʦʠʟʚʦʜʥʳʤʠ ʙʝʨʝʟʦʚʦ-ʦʩʠʥʦʚʳʤʠ ʠ ʣʠʩʪʚʝʥʥʦ-

ʭʚʦʡʥʳʤʠ ʣʝʩʘʤʠ. ʆʥʘ ʪʷʛʦʪʝʝʪ ʢ ʨʘʩʪʠʪʝʣʴʥʳʤ ʩʦʦʙʱʝʩʪʚʘʤ ʩ ʭʦʨʦʰʦ ʨʘʟʚʠʪʳʤ 

ʪʨʘʚʷʥʠʩʪʳʤ ʷʨʫʩʦʤ (ʖʜʠʥ ʠ ʜʨ., 1979; ɺʠʥʦʛʨʘʜʦʚ, 2012). ʂʦʥʢʫʨʝʥʪʥʳʝ 

ʦʪʥʦʰʝʥʠʷ ʩ ʢʨʘʩʥʦ-ʩʝʨʦʡ ʠ ʢʨʘʩʥʦʡ ʧʦʣʝʚʢʘʤʠ ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʦʙʲʷʩʥʷʶʪ 

ʝʝ ʤʘʣʦʯʠʩʣʝʥʥʦʩʪʴ ʚ ʢʦʨʝʥʥʳʭ ʪʝʤʥʦʭʚʦʡʥʳʭ ʣʝʩʘʭ (ʂʦʰʢʠʥʘ, 1957; 

ɺʠʥʦʛʨʘʜʦʚ, 2012). 

ʈʳʞʘʷ ʧʦʣʝʚʢʘ ʦʙʳʯʥʘ ʢʘʢ ʚ ʮʝʣʦʤ ʧʦ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʪʘʢ ʠ ʥʘ ʨʘʚʥʠʥʝ 

(ʧʦ 1). ɿʜʝʩʴ ʦʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʦʪ ʪʠʧʠʯʥʦʡ ʩʝʚʝʨʥʦʡ ʪʘʡʛʠ ʜʦ ʣʝʩʦʩʪʝʧʥʦʡ 

ʟʦʥʳ ʚʢʣʶʯʠʪʝʣʴʥʦ. 

ɺ ʧʦʜʟʦʥʘʣʴʥʦʡ ʧʦʣʦʩʝ ʪʠʧʠʯʥʦʡ ʩʝʚʝʨʥʦʡ ʪʘʡʛʠ ʵʪʘ ʧʦʣʝʚʢʘ ʚ ʩʨʝʜʥʝʤ 

ʯʨʝʟʚʳʯʘʡʥʦ ʨʝʜʢʘ (0.004) ʠ ʚʩʪʨʝʯʝʥʘ ʪʦʣʴʢʦ ʚ ʣʝʩʦ-ʢʫʩʪʘʨʥʠʢʦʚʦ-ʩʦʨʦʚʦ-

ʣʫʛʦʚʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʧʦʡʤ ʢʨʫʧʥʳʭ ʨʝʢ (0.03). 

ɺ ʮʝʣʦʤ ʧʦ ʩʨʝʜʥʝʡ ʪʘʡʛʝ ʨʳʞʘʷ ʧʦʣʝʚʢʘ ʨʝʜʢʘ (0.6). ɿʜʝʩʴ ʝʝ ʯʘʱʝ ʣʦʚʠʣʠ ʚ 

ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʘʭ ʠ ʩʝʣʠʪʝʙʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ (ʧʦ 2), ʚʜʚʦʝ ʨʝʞʝ ʚ 

ʣʫʛʦʚʦ-ʢʫʩʪʘʨʥʠʢʦʚʦ-ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʜʦʣʠʥ ʧʨʠʪʦʢʦʚ ʢʨʫʧʥʳʭ ʨʝʢ. ʈʝʜʢʘ 

ʦʥʘ ʚ ʪʝʤʥʦʭʚʦʡʥʦʡ ʪʘʡʛʝ, ʧʦʣʷʭ-ʧʝʨʝʣʝʩʢʘʭ ʠ ʥʘ ʧʝʨʝʭʦʜʥʳʭ ʙʦʣʦʪʘʭ (0.6, 0.5 ʠ 

0.1). ɺ ʦʪʣʠʯʠʝ ʦʪ ʙʦʣʝʝ ʨʘʥʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ (ʈʘʚʢʠʥ ʠ ʜʨ., 1996), ʵʪʘ ʧʦʣʝʚʢʘ 

ʦʯʝʥʴ ʨʝʜʢʘ ʚ ʣʝʩʦ-ʢʫʩʪʘʨʥʠʢʦʚʦ-ʩʦʨʦʚʦ-ʣʫʛʦʚʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʧʦʡʤ ʢʨʫʧʥʳʭ ʨʝʢ 

(0.05). ʆʥʘ ʥʝ ʚʩʪʨʝʯʝʥʘ ʚ ʩʦʩʥʷʢʘʭ ʠ ʥʘ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪʘʭ. 

ɺ ʁ ʞʥʦʡ ʪʘʡʛʝ ʵʪʘ ʧʦʣʝʚʢʘ ʚ ʩʨʝʜʥʝʤ ʦʙʳʯʥʘ (5) ʠ ʧʨʝʜʧʦʯʠʪʘʝʪ 

ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ (9). ʆʥʘ ʦʙʳʯʥʘ ʚ ʪʝʤʥʦʭʚʦʡʥʳʭ ʠ ʩʦʩʥʦʚʳʭ ʣʝʩʘʭ, ʚ ʧʦʣʷʭ 

(ʦʪʢʨʳʪʳʭ ʠ ʩ ʧʝʨʝʣʝʩʢʘʤʠ), ʥʘ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪʘʭ ʠ ʚ ʩʝʣʠʪʝʙʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ 

(1ï4), ʨʝʜʢʘ ï ʥʘ ʚʥʝʧʦʡʤʝʥʥʳʭ ʥʠʟʠʥʥʳʭ ʠ ʧʝʨʝʭʦʜʥʳʭ ʙʦʣʦʪʘʭ (0.2ï0.4). ɺ 

ʩʦʦʙʱʝʩʪʚʘʭ ʧʦʡʤ ʢʨʫʧʥʳʭ ʨʝʢ ʠ ʜʦʣʠʥ ʠʭ ʧʨʠʪʦʢʦʚ ʦʥʘ ʥʝ ʚʩʪʨʝʯʝʥʘ. 

ɺ ʧʦʜʪʘʝʞʥʳʭ ʣʝʩʘʭ ʨʳʞʘʷ ʧʦʣʝʚʢʘ ʚ ʮʝʣʦʤ ʦʙʳʯʥʘ (3) ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʘ 

ʪʦʣʴʢʦ ʚ ʩʝʣʠʪʝʙʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ (12). ɽʝ ʦʙʠʣʠʝ ʤʝʥʴʰʝ ʚ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ 
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ʣʝʩʘʭ (6), ʧʦʣʷʭ-ʧʝʨʝʣʝʩʢʘʭ (3), ʥʘ ʧʝʨʝʭʦʜʥʳʭ ʙʦʣʦʪʘʭ ʠ ʚ ʣʝʩʦ-ʢʫʩʪʘʨʥʠʢʦʚʦ-

ʣʫʛʦʚʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʧʦʡʤ ʢʨʫʧʥʳʭ ʨʝʢ (ʧʦ 1). ʀʟʨʝʜʢʘ ʵʪʫ ʧʦʣʝʚʢʫ ʣʦʚʠʣʠ ʚ 

ʪʝʤʥʦʭʚʦʡʥʳʭ ʠ ʩʦʩʥʦʚʳʭ ʣʝʩʘʭ, ʘ ʪʘʢʞʝ ʥʘ ʥʠʟʠʥʥʳʭ ʠ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪʘʭ (0.3ï

0.9), ʘ ʚ ʣʫʛʦʚʦ-ʢʫʩʪʘʨʥʠʢʦʚʦ-ʣʝʩʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʜʦʣʠʥ ʧʨʠʪʦʢʦʚ ʢʨʫʧʥʳʭ 

ʨʝʢ ʦʥʘ ʥʝ ʚʩʪʨʝʯʝʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʨʝʜʥʝʤ ʧʦ ʣʝʩʥʦʡ ʟʦʥʝ ʨʳʞʘʷ ʧʦʣʝʚʢʘ ʦʙʳʯʥʘ (2) ʠ 

ʧʨʝʜʧʦʯʠʪʘʝʪ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ. 

ɺ ʮʝʣʦʤ ʧʦ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ʵʪʘ ʧʦʣʝʚʢʘ ʨʝʜʢʘ (0.6) ʠ ʦʙʳʯʥʘ ʪʦʣʴʢʦ ʚ 

ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʘʭ ʠ ʧʦʣʷʭ-ʧʝʨʝʣʝʩʢʘʭ (ʧʦ 1). ʈʝʜʢʘ ʦʥʘ ʚ ʩʦʩʥʷʢʘʭ, ʥʘ 

ʙʦʣʦʪʘʭ ʠ ʚ ʙʦʣʦʪʥʦ-ʣʫʛʦʚʦ-ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʧʦʡʤ ʢʨʫʧʥʳʭ ʨʝʢ ʠ ʜʦʣʠʥ ʠʭ 

ʧʨʠʪʦʢʦʚ (0.2ï0.4). ɺ ʦʪʢʨʳʪʳʭ ʧʦʣʷʭ ʨʳʞʫʶ ʧʦʣʝʚʢʫ ʣʦʚʠʣʠ ʦʯʝʥʴ ʨʝʜʢʦ (0.06), 

ʘ ʚ ʩʪʝʧʷʭ ʠ ʥʘ ʩʧʣʘʚʠʥʘʭ ʥʝ ʚʩʪʨʝʯʘʣʠ ʩʦʚʩʝʤ. 

ʀʪʘʢ, ʥʘ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʝ ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳ ʜʣʷ ʵʪʦʡ 

ʧʦʣʝʚʢʠ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ ʠ ʧʦʣʷ-ʧʝʨʝʣʝʩʢʠ. ʐʠʨʦʪʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʝʝ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʥʦʩʠʪ ʨʦʤʙʦʚʠʜʥʳʡ ʭʘʨʘʢʪʝʨ: ʚ ʮʝʣʦʤ ʧʦ ʟʦʥʘʤ ʠ ʧʦʜʟʦʥʘʤ ʵʪʦʡ 

ʧʦʣʝʚʢʠ ʙʦʣʴʰʝ ʚʩʝʛʦ ʚ ʶʞʥʦʡ ʪʘʡʛʝ, ʢ ʩʝʚʝʨʫ ʠ ʢ ʶʛʫ ʦʪ ʢʦʪʦʨʦʡ ʦʙʠʣʠʝ 

ʫʤʝʥʴʰʘʝʪʩʷ (ʨʠʩ. 6). 

ɺ ʮʝʣʦʤ ʧʦ ʠʩʩʣʝʜʦʚʘʥʥʳʤ ʛʦʨʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ ʨʳʞʘʷ ʧʦʣʝʚʢʘ ʦʙʳʯʥʘ (1). 

ʅʘ ɸʣʪʘʝ ʦʥʘ ʨʝʜʢʘ (0.7), ʭʦʪʷ ʠ ʚʩʪʨʝʯʝʥʘ ʚʦ ʚʩʝʭ ʧʨʦʚʠʥʮʠʷʭ, ʢʨʦʤʝ ʖʛʦ-

ɺʦʩʪʦʯʥʦʡ. ɺ ʉʝʚʝʨʦ-ʇʨʝʜʘʣʪʘʡʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʵʪʘ ʧʦʣʝʚʢʘ ʚ ʩʨʝʜʥʝʤ ʦʙʳʯʥʘ 

(5). ɿʜʝʩʴ ʦʥʘ ʤʥʦʛʦʯʠʩʣʝʥʥʘ ʚ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʘʭ ʠ ʧʦʣʷʭ-ʧʝʨʝʣʝʩʢʘʭ (11 ʠ 

10). ʄʝʥʴʰʝ ʝʝ ʚ ʣʫʛʦʚʳʭ ʩʪʝʧʷʭ (4). ɺ ʦʪʢʨʳʪʳʭ ʧʦʣʷʭ ʵʪʘ ʧʦʣʝʚʢʘ ʥʝ ʚʩʪʨʝʯʝʥʘ. 

ʅʘ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʤ ɸʣʪʘʝ ʨʳʞʘʷ ʧʦʣʝʚʢʘ ʦʯʝʥʴ ʨʝʜʢʘ (0.05), ʝʝ ʣʦʚʠʣʠ 

ʪʦʣʴʢʦ ʚ ʧʦʜʛʦʣʴʮʦʚʳʭ ʨʝʜʢʦʣʝʩʴʷʭ (0.4). ʅʘ ʉʝʚʝʨʥʦʤ ɸʣʪʘʝ ʦʥʘ ʚ ʩʨʝʜʥʝʤ ʨʝʜʢʘ 

(0.3), ʦʙʳʯʥʘ ʪʦʣʴʢʦ ʚ ʪʝʤʥʦʭʚʦʡʥʳʭ ʠ ʩʦʩʥʦʚʳʭ ʣʝʩʘʭ (ʧʦ 1). ɺ ʦʪʢʨʳʪʳʭ ʧʦʣʷʭ, 

ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʘʭ, ʢʫʩʪʘʨʥʠʢʦʚʦ-ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʧʦʡʤ ʠ ʣʫʛʦʚʳʭ 

ʩʪʝʧʷʭ ʵʪʘ ʧʦʣʝʚʢʘ ʨʝʜʢʘ (0.1ï0.5), ʦʯʝʥʴ ʨʝʜʢʘ ʚ ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʣʝʩʘʭ (0.03), ʠ ʥʝ 

ʚʩʪʨʝʯʝʥʘ ʚ ʧʦʣʷʭ-ʧʝʨʝʣʝʩʢʘʭ, ʧʦʜʛʦʣʴʮʦʚʳʭ ʨʝʜʢʦʣʝʩʴʷʭ, ʩʝʣʠʪʝʙʥʳʭ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʠ ʣʝʩʥʳʭ ʣʫʛʘʭ. 
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ʈʠʩ. 6. ʆʙʠʣʠʝ ʨʳʞʝʡ ʧʦʣʝʚʢʠ ʚ ʨʘʚʥʠʥʥʦʡ ʠ ʛʦʨʥʦʡ ʯʘʩʪʷʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ 

ɺ ʮʝʣʦʤ ʧʦ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʤʫ ɸʣʪʘʶ ʨʳʞʘʷ ʧʦʣʝʚʢʘ ʦʙʳʯʥʘ (2). ɿʜʝʩʴ ʝʝ 

ʙʦʣʴʰʝ ʚ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʘʭ (6) ʠ ʤʝʥʴʰʝ ï ʚ ʣʠʩʪʚʝʥʥʠʯʥʳʭ (4), ʯʝʨʥʝʚʳʭ 

(2) ʠ ʩʦʩʥʦʚʳʭ (1), ʘ ʪʘʢʞʝ ʚ ʧʦʣʷʭ-ʧʝʨʝʣʝʩʢʘʭ (1). ʈʝʜʢʘ ʵʪʘ ʧʦʣʝʚʢʘ ʚ 

ʪʝʤʥʦʭʚʦʡʥʦʡ ʪʘʡʛʝ, ʩʝʣʠʪʝʙʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʠ ʜʦʣʠʥʥʳʭ ʣʫʛʘʭ (0.2ï0.4), 

ʦʯʝʥʴ ʨʝʜʢʘ ʥʘ ʙʦʣʦʪʘʭ (0.09), ʘ ʚ ʦʪʢʨʳʪʳʭ ʧʦʣʷʭ, ʧʦʜʛʦʣʴʮʦʚʳʭ ʨʝʜʢʦʣʝʩʴʷʭ ʠ 

ʪʫʥʜʨʘʭ ï ʥʝ ʚʩʪʨʝʯʝʥʘ. 

ʅʘ ʎʝʥʪʨʘʣʴʥʦʤ ɸʣʪʘʝ ʨʳʞʘʷ ʧʦʣʝʚʢʘ ʚ ʩʨʝʜʥʝʤ ʦʯʝʥʴ ʨʝʜʢʘ (0.05). 

ʀʟʨʝʜʢʘ ʝʝ ʣʦʚʠʣʠ ʚ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʘʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚʦ-ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ 

ʧʦʡʤ (0.6 ʠ 0.2), ʦʯʝʥʴ ʨʝʜʢʦ ï ʚ ʧʦʜʛʦʣʴʮʦʚʳʭ ʨʝʜʢʦʣʝʩʴʷʭ, ʩʫʙʘʣʴʧʠʡʩʢʠʭ ʠ 

ʘʣʴʧʠʡʩʢʠʭ ʣʫʛʘʭ, ʘ ʪʘʢʞʝ ʚ ʣʫʛʦʚʳʭ ʠ ʝʨʥʠʢʦʚʳʭ ʪʫʥʜʨʘʭ (0.04ï0.07). ɺ ʜʨʫʛʠʭ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʦʥʘ ʥʝ ʚʩʪʨʝʯʝʥʘ. ɺ ʩʨʝʜʥʝʤ ʧʦ ɺʦʩʪʦʯʥʦʤʫ ɸʣʪʘ ʁ ʨʳʞʘʷ 

ʧʦʣʝʚʢʘ ʪʘʢʞʝ ʦʯʝʥʴ ʨʝʜʢʘ (0.02). ɿʜʝʩʴ ʦʥʘ ʚʩʪʨʝʯʝʥʘ ʪʦʣʴʢʦ ʥʘ ʙʦʣʦʪʘʭ (0.5). 

ɺ ʩʨʝʜʥʝʤ ʧʦ ʂʫʟʥʝʮʢʦ-ʉʘʣʘʠʨʩʢʦʡ ʛʦʨʥʦʡ ʦʙʣʘʩʪʠ ʨʳʞʝʡ ʧʦʣʝʚʢʠ ʧʦʯʪʠ 

ʚʪʨʦʝ ʙʦʣʴʰʝ (2), ʯʝʤ ʥʘ ɸʣʪʘʝ. ɺ ʮʝʣʦʤ ʧʦ ʉʘʣʘʠʨʫ ʦʥʘ ʨʝʜʢʘ (0.9). ɿʜʝʩʴ ʵʪʘ 

ʧʦʣʝʚʢʘ ʦʙʳʯʥʘ ʚ ʩʝʣʠʪʝʙʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʠ ʧʦʣʷʭ-ʧʝʨʝʣʝʩʢʘʭ (2 ʠ 1). 
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ʀʟʨʝʜʢʘ ʝʝ ʣʦʚʠʣʠ ʚ ʩʦʩʥʦʚʳʭ ʠ ʯʝʨʥʝʚʳʭ ʣʝʩʘʭ (0.8 ʠ 0.9). ɺ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ 

ʣʝʩʘʭ ʧʨʦʚʠʥʮʠʠ ʵʪʘ ʧʦʣʝʚʢʘ ʥʝ ʚʩʪʨʝʯʝʥʘ. 

ɺ ʩʨʝʜʥʝʤ ʧʦ ʂʫʟʥʝʮʢʦʡ ʢʦʪʣʦʚʠʥʝ ʨʳʞʘʷ ʧʦʣʝʚʢʘ ʦʙʳʯʥʘ (1) ʠ 

ʧʨʝʜʧʦʯʠʪʘʝʪ ʧʦʣʷ-ʧʝʨʝʣʝʩʢʠ (5). ʅʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ ʝʝ ʚ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʘʭ, 

ʣʫʛʦʚʳʭ ʠ ʥʘʩʪʦʷʱʠʭ ʩʪʝʧʷʭ (ʧʦ 2), ʠ ʦʩʦʙʝʥʥʦ ʚ ʯʝʨʥʝʚʦʡ ʪʘʡʛʝ ʠ ʧʦʡʤʝʥʥʳʭ 

ʣʫʛʘʭ (0.9 ʠ 0.2). 

ɺ ʂʫʟʥʝʮʢʦʤ ɸʣʘʪʘʫ ʨʳʞʝʡ ʧʦʣʝʚʢʠ ʚʪʨʦʝ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʢʦʪʣʦʚʠʥʝ (3). 

ɿʜʝʩʴ ʦʥʘ ʧʨʝʜʧʦʯʠʪʘʝʪ ʯʝʨʥʝʚʳʝ ʣʝʩʘ ʠ ʧʦʡʤʝʥʥʳʝ ʣʫʛʘ (ʧʦ 6). ʄʝʥʴʰʝ ʝʝ ʚ 

ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ, ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʠ ʩʦʩʥʦʚʳʭ ʣʝʩʘʭ, ʧʦʣʷʭ-ʧʝʨʝʣʝʩʢʘʭ ʠ 

ʚʥʝʧʦʡʤʝʥʥʳʭ ʣʝʩʥʳʭ ʣʫʛʘʭ (1ï4). ʀʟʨʝʜʢʘ ʵʪʫ ʧʦʣʝʚʢʫ ʣʦʚʠʣʠ ʚ ʪʝʤʥʦʭʚʦʡʥʦʡ 

ʪʘʡʛʝ (0.9), ʚʥʝʧʦʡʤʝʥʥʳʭ ʦʪʢʨʳʪʳʭ, ʩʫʙʘʣʴʧʠʡʩʢʠʭ ʠ ʘʣʴʧʠʡʩʢʠʭ ʣʫʛʘʭ (ʧʦ 0.4), 

ʧʦʜʛʦʣʴʮʦʚʳʭ ʨʝʜʢʦʣʝʩʴʷʭ (0.3), ʘ ʪʘʢʞʝ ʣʫʛʦʚʳʭ ʠ ʝʨʥʠʢʦʚʳʭ ʪʫʥʜʨʘʭ (0.1). ʅʘ 

ʙʦʣʦʪʘʭ ʠ ʚ ʤʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʳʭ ʠ ʢʘʤʝʥʠʩʪʳʭ ʪʫʥʜʨʘʭ ʦʥʘ ʥʝ ʚʩʪʨʝʯʝʥʘ. 

ɺ ʩʨʝʜʥʝʤ ʧʦ ʛʦʨʥʳʤ ʦʙʣʘʩʪʷʤ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʨʳʞʘʷ ʧʦʣʝʚʢʘ ʦʙʳʯʥʘ (1). 

ɿʜʝʩʴ ʦʥʘ ʦʪʜʘʝʪ ʧʨʝʜʧʦʯʪʝʥʠʝ ʪʝʤʥʦʭʚʦʡʥʦ-ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʤ ʠ 

ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʤ ʣʝʩʘʤ, ʘ ʪʘʢʞʝ ʧʦʣʷʤ-ʧʝʨʝʣʝʩʢʘʤ. ɺʳʩʦʪʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʝʝ 

ʦʙʠʣʠʷ ʥʦʩʠʪ ʧʠʨʘʤʠʜʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ: ʵʪʫ ʧʦʣʝʚʢʫ ʯʘʱʝ ʚʩʪʨʝʯʘʣʠ ʚ ʧʨʝʜʛʦʨʴʷʭ, 

ʨʝʞʝ ʚ ʥʠʟʢʦ- ʠ ʩʨʝʜʥʝʛʦʨʴʷʭ, ʘ ʚʳʩʦʢʦʛʦʨʥʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʜʣʷ ʥʝʝ ʥʘʠʤʝʥʝʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳ (ʨʠʩ. 6). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʮʝʣʦʤ ʧʦ ʥʘʩʝʣʝʥʥʦʡ ʨʳʞʝʡ ʧʦʣʝʚʢʦʡ ʯʘʩʪʠ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ ʦʥʘ ʧʨʝʜʧʦʯʠʪʘʝʪ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ ʠ ʧʦʣʷ-ʧʝʨʝʣʝʩʢʠ. ɺ ʛʦʨʘʭ ʥʝ 

ʤʝʥʝʝ ʙʣʘʛʦʧʨʠʷʪʥ r ʜʣʷ ʥʝʝ ʫʯʘʩʪʢʠ ʯʝʨʥʝʚʦʡ ʪʘʡʛʠ. ʕʪʘ ʧʦʣʝʚʢʘ ʦʙʳʯʥʦ 

ʠʟʙʝʛʘʝʪ ʦʪʢʨʳʪʳʭ, ʦʩʦʙʝʥʥʦ ʟʘʙʦʣʦʯʝʥʥʳʭ ʠ ʟʘʣʠʚʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʨʘʚʥʦ ʢʘʢ 

ʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ: ʚʳʩʦʢʦʛʦʨʴʷ ʠ, 

ʦʩʦʙʝʥʥʦ, ʨʘʚʥʠʥʥʳʝ ʪʫʥʜʨʳ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʨʘʩʥʦ-ʩʝʨʦʡ ʧʦʣʝʚʢʠ, 

ʧʨʝʜʧʦʯʠʪʘʶʱʝʡ ʣʝʩʘ ʠ ʨʝʜʢʦʣʝʩʴʷ ʚ ʮʝʣʦʤ, ʨʳʞʘʷ ï ʙʦʣʝʝ ʠʟʙʠʨʘʪʝʣʴʥʘ ʚ 

ʦʪʥʦʰʝʥʠʠ ʩʦʩʪʘʚʘ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʠ ʧʨʝʜʧʦʯʠʪʘʝʪ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ 

ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʭʚʦʡʥʳʝ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʣʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʧʦ ʩʪʝʧʝʥʠ ʠʭ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ ʜʣʷ ʨʳʞʝʡ ʧʦʣʝʚʢʠ ʠ ʧʦʩʪʨʦʝʥ 
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ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʪʠʧʦʣʦʛʠʯʝʩʢʠʡ ʛʨʘʬ ʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʨʠʩ. 7). ɺʩʝʛʦ ʚʳʜʝʣʝʥʦ 

ʧʷʪʴ ʪʠʧʦʚ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ: ʦʪ ʦʧʪʠʤʘʣʴʥʦʛʦ, ʛʜʝ ʵʪʦʡ ʧʦʣʝʚʢʠ ʙʦʣʴʰʝ ʚʩʝʛʦ, ʜʦ 

ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ, ʛʜʝ ʦʥʘ ʥʝ ʚʩʪʨʝʯʝʥʘ.  

ʅʘʠʙʦʣʴʰʘʷ ʩʚʷʟʴ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʨʳʞʝʡ ʧʦʣʝʚʢʠ ʧʦ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʧʨʦʩʣʝʞʝʥʘ ʜʣʷ ʪʝʧʣʦ- ʠ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʢʘʢ ʨʝʞʠʤʘ 

ʟʦʥʘʣʴʥʦʩʪʠ ʠ ʧʦʜʟʦʥʘʣʴʥʦʩʪʠ ʥʘ ʨʘʚʥʠʥʝ, ʧʨʦʚʠʥʮʠʘʣʴʥʦʩʪʠ ʠ ʚʳʩʦʪʥʦʡ 

ʧʦʷʩʥʦʩʪʠ ʚ ʛʦʨʘʭ (46% ʫʯʪʝʥʥʦʡ ʜʠʩʧʝʨʩʠʠ; ʪʘʙʣ. 3). ʅʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ ʩʚʷʟʴ ʩ 

ʟʦʥʘʣʴʥʦʩʪʴʶ ʠ ʧʦʜʟʦʥʘʣʴʥʦʩʪʴʶ (33%), ʙʦʣʝʝ ʯʝʤ ʚʜʚʦʝ ʤʝʥʴʰʝ ï ʩ 

ʧʨʦʚʠʥʮʠʘʣʴʥʦʩʪʴʶ (16%). ʊʠʧ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʚʳʩʦʪʥʘʷ ʧʦʷʩʥʦʩʪʴ, 

ʦʙʣʝʩʝʥʥʦʩʪʴ ʠ ʩʦʩʪʘʚ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʦʙʲʷʩʥʷʶʪ 8ï10% ʜʠʩʧʝʨʩʠʠ. ɽʱʝ 

ʩʣʘʙʝʝ ʩʚʷʟʘʥʳ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʠʜʘ ʤʘʢʨʦʨʝʣʴʝʬ (ʨʘʚʥʠʥʘ ï ʛʦʨʳ) ʠ ʨʘʩʧʘʰʢʘ 

(4 ʠ 1% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʀʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʧʨʠʟʥʘʢʦʚ ʟʘʣʠʚʘʥʠʷ ʚ ʧʦʣʦʚʦʜʴʝ, 

ʟʘʩʪʨʦʡʢʠ ʠ ʟʘʙʦʣʦʯʝʥʥʦʩʪʠ ʥʠʞʝ 1%. 

ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʥʘʨʘʩʪʘʶʱʠʤ ʠʪʦʛʦʤ ʜʦʙʘʚʣʷʝʪ ʢ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʥʘʰʠʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʚʣʠʷʥʠʠ ʪʝʧʣʦ- ʠ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʟʘ ʩʯʝʪ ʜʨʫʛʠʭ ʧʨʠʨʦʜʥʦ-

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚʩʝʛʦ ʣʠʰʴ 2% ʫʯʪʝʥʥʦʡ ʜʠʩʧʝʨʩʠʠ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ 

ʚʳʩʦʢʦʡ ʩʢʦʨʨʝʣʠʨʦʚʘʥʥʦʩʪʠ ʣʠʜʠʨʫʶʱʝʛʦ ʧʦ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʨʝʞʠʤʘ ʩ 

ʜʨʫʛʠʤʠ ʛʨʘʜʠʝʥʪʘʤʠ ʩʨʝʜʳ ʚ ʩʚʝʪʝ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʳʞʝʡ ʧʦʣʝʚʢʠ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʨʝʞʠʤʳ (ʧʦ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ ʤʝʩʪʦʦʙʠʪʘʥʠʡ) ʫʯʠʪʳʚʘʶʪ 

59% ʜʠʩʧʝʨʩʠʠ ʤʘʪʨʠʮʳ ʩʭʦʜʩʪʚʘ ʠ ʜʘʶʪ ʧʨʠʨʘʱʝʥʠʝ ʚ 15%. ʄʥʦʞʝʩʪʚʝʥʥʘʷ 

ʦʮʝʥʢʘ ʩʚʷʟʠ ʩʦ ʚʩʝʤʠ ʚʳʷʚʣʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʩʨʝʜʳ ʠ ʠʭ ʩʦʯʝʪʘʥʠʷʤʠ 

(ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʨʝʞʠʤʘʤʠ) ʨʘʚʥʘ 63% ʫʯʪʝʥʥʦʡ ʜʠʩʧʝʨʩʠʠ 

(ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 0.79). 
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ʈʠʩ. 7. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʪʠʧʦʣʦʛʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʩʪʝʧʝʥʠ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ 

ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʜʣʷ ʨʳʞʝʡ ʧʦʣʝʚʢʠ ʚ ʨʘʚʥʠʥʥʳʭ ʠ ʛʦʨʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ 

ɻʨʘʬ ʧʦʩʪʨʦʝʥ ʥʘ ʫʨʦʚʥʝ ʪʠʧʘ ʤʝʩʪʦʦʙʠʪʘʥʠʡ (ʧʦʨʦʛ ʟʥʘʯʠʤʦʩʪʠ ʩʭʦʜʩʪʚʘ ï 32%). 

ʎʠʬʨʳ ʫ ʩʚʷʟʝʡ ʤʝʞʜʫ ʪʘʢʩʦʥʘʤʠ, ʦʙʦʟʥʘʯʝʥʥʳʤʠ ʢʨʫʞʢʘʤʠ, ʦʟʥʘʯʘʶʪ ʩʨʝʜʥʝʝ ʩʭʦʜʩʪʚʦ 

ʤʝʞʜʫ ʥʠʤʠ, ʚʥʫʪʨʠ ʚʝʨʭʥʝʡ ʧʦʣʦʚʠʥʳ ʟʥʘʯʢʘ ï ʥʦʤʝʨ ʪʘʢʩʦʥʘ, ʘ ʨʷʜʦʤ, ʠʥʜʝʢʩʦʤ ï ʧʦʢʘʟʘʥʦ 

ʩʨʝʜʥʝʝ ʩʭʦʜʩʪʚʦ ʚʦʰʝʜʰʠʭ ʚ ʥʝʛʦ ʧʨʦʙ. ʎʚʝʪʘ ʥʠʞʥʝʡ ʧʦʣʦʚʠʥʳ ʢʨʫʞʢʦʚ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʘʢʩʦʥʫ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʥʘ ʧʨʠʚʝʜʝʥʥʳʭ ʩʭʝʤʘʭ. 


