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ɺʚʝʜʝʥʠʝ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠʨʦʜʥʘʷ ʩʨʝʜʘ ʷʚʣʷʝʪʩʷ 

ʠʩʪʦʯʥʠʢʦʤ ʤʘʪʝʨʠʘʣʴʥʳʭ ʙʣʘʛ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ 

ʯʝʣʦʚʝʢʘ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ [Costanza 

et al., 1997]. ɺ ʩʚʷʟʠ ʩʦ ʩʪʨʝʤʠʪʝʣʴʥʳʤ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʦʛʨʝʩʩʦʤ ʠ 

ʨʦʩʪʦʤ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 

ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ ʩʪʝʧʝʥʴ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʜʦʩʪʠʛʣʘ 

ʙʝʩʧʨʝʮʝʜʝʥʪʥʳʭ ʤʘʩʰʪʘʙʦʚ [Antrop, 2007]. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʦʯʪʠ ʚʩʝ 

ʧʨʠʨʦʜʥʳʝ ʛʝʦʩʠʩʪʝʤʳ ʤʠʨʘ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʧʨʷʤʳʤ ʠʣʠ ʢʦʩʚʝʥʥʳʤ ʚʣʠʷʥʠʝʤ 

ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [Lesslie, Taylor, 1985; Sanderson et al., 2002; Venter 

et al., 2016], ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʤʠʨʦʚʦʡ ʜʠʥʘʤʠʢʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʨʠʚʦʜʠʪ ʢʦ ʤʥʦʛʠʤ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʷʤ ï ʚ ʠʭ 

ʯʠʩʣʝ ʫʪʨʘʪʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ [Forester, Machlist, 1996; Cardinale et al., 2012], 

ʵʨʦʟʠʷ ʧʦʯʚ [Lal, 2001; Owens, 2020], ʫʚʝʣʠʯʝʥʠʝ ʨʠʩʢʘ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ 

[Stallings, 2006] (ʥʘʧʨʠʤʝʨ, ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ [Knorr et al., 2014; Robinne et al., 

2018]). 

ʂʦʥʪʘʢʪʥʳʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʇ.ʗ. ɹʘʢʣʘʥʦʚʳʤ 

[2001], ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʠʭ ʩʚʷʟʝʡ ʟʘ ʩʯʝʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʯʘʩʪʝʡ ï ʥʘʧʨʠʤʝʨ, ʚʣʠʷʥʠʷ ʩʫʰʠ ʥʘ ʤʦʨʝ ʠ 

ʤʦʨʷ ʥʘ ʩʫʰʫ, ʛʦʨʥʦʡ ʩʠʩʪʝʤʳ ʥʘ ʨʘʚʥʠʥʫ ʠ ʪ.ʧ. 

ʇʨʠʙʨʝʞʥʳʝ ʨʘʡʦʥʳ ʬʦʨʤʠʨʫʶʪ ʢʦʥʪʘʢʪʥʫʶ ʟʦʥʫ ʩʫʰʠ ʠ ʤʦʨʷ ʠ 

ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ [Kellert, 2005; 

Loomis, Paterson, 2014; Mackenzie et al., 2019] ʠ ʵʩʪʝʪʠʯʝʩʢʦʡ [Barbier et al., 

2011] ʮʝʥʥʦʩʪʴʶ. ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʜʘʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʠʭ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʕʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʤʦʨʩʢʫʶ ʩʨʝʜʫ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʩʦʦʙʱʝʩʪʚʘ [Halpern et al., 2008] ʠ ʩʥʠʞʘʝʪ 

ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʙʨʝʞʥʳʭ ʵʢʦʩʠʩʪʝʤ ʦʢʘʟʳʚʘʪʴ ʨʝʢʨʝʘʮʠʦʥʥʳʝ, 

ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʠ ʧʨʦʯʠʝ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʝ ʫʩʣʫʛʠ [Mani-Perez et al., 2016]. 
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ʊʨʘʥʩʛʨʘʥʠʯʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʷʚʣʷʶʪʩʷ ʟʦʥʦʡ ʢʦʥʪʘʢʪʘ 

ʜʚʫʭ (ʠʣʠ ʙʦʣʝʝ) ʛʦʩʫʜʘʨʩʪʚ [ɹʘʢʣʘʥʦʚ, ɻʘʥʟʝʡ, 2008]. ʊʨʘʥʩʛʨʘʥʠʯʥʳʝ 

ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠ ʫʛʣʫʙʣʝʥʠʷ 

ʢʦʥʪʘʢʪʦʚ ʩ ʩʦʧʨʝʜʝʣʴʥʳʤʠ ʛʦʩʫʜʘʨʩʪʚʘʤʠ. ʆʜʥʘʢʦ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʛʦʩʫʜʘʨʩʪʚʘ ʪʝʨʷʶʪ ʩʚʦʙʦʜʫ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ (ʥʘʧʨʠʤʝʨ, 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ) ʙʝʟ ʫʯʝʪʘ ʧʦʟʠʮʠʠ ʩʦʩʝʜʥʠʭ ʩʪʨʘʥ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʣʠʤʠʪʠʨʫʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 

[ɻʘʥʟʝʡ, 2004; ɹʘʢʣʘʥʦʚ ʠ ʜʨ., 2016]. 

ɺʦʜʦʩʙʦʨ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʷʚʣʷʝʪʩʷ ʧʨʠʙʨʝʞʥʦʡ ʪʨʘʥʩʛʨʘʥʠʯʥʦʡ 

ʪʝʨʨʠʪʦʨʠʝʡ ï ʪ.ʝ. ʟʦʥʦʡ ʢʦʥʪʘʢʪʘ ʩʫʰʠ ʠ ʤʦʨʷ, ʘ ʪʘʢʞʝ ʜʚʫʭ ʛʦʩʫʜʘʨʩʪʚ 

(ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʂʠʪʘʡʩʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ) ʩ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʨʘʟʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ ʠ ʚʟʛʣʷʜʘʤʠ ʥʘ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʘ 

ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʘʙʣʶʜʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʢʦʥʪʨʘʩʪʳ ʚ ʩʪʝʧʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʧʨʠʨʦʜʥʳʝ 

ʢʦʤʧʣʝʢʩʳ. ɼʘʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʪʨʝʙʫʝʪʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʠ ʢʘʯʝʩʪʚʝʥʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʣʘʥʦʚ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʛʝʦɻʢʦʣʦʛʠʯʝʩʢʠʝ ʫʛʨʦʟʳ. 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʚʨʝʤʝʥʥʦʡ ʜʠʥʘʤʠʢʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʨʦʩʩʠʡʩʢʦʛʦ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʠ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʂʠʪʘʷ, ʯʘʩʪʴʶ 

ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʠʟʫʯʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ, ʨʘʥʝʝ ʧʨʦʚʦʜʠʣʠʩʴ ʂʘʨʘʢʠʥʳʤ ɺ.ʇ., 

ʐʝʡʥʛʘʫʟʦʤ ɸ.ʉ., ʂʘʯʫʨʦʤ ɸ.ʅ., ɻʘʥʟʝʝʤ ʉ.ʉ., ɽʨʤʦʰʠʥʳʤ ɺ.ɺ., 

ʄʠʰʠʥʦʡ ʅ.ɺ., ɽʛʠʜʘʨʝʚʳʤ ɽ.ɻ., ɹʘʟʘʨʦʚʳʤ ʂ.ʖ. [ɻʘʥʟʝʡ, 2003; ʂʘʨʘʢʠʥ, 

ʐʝʡʥʛʘʫʟ, 2004; ʊʘʨʘʩʦʚ ʠ ʜʨ., 2008; ɽʨʤʦʰʠʥ ʠ ʜʨ., 2010; ɹʘʟʘʨʦʚ ʠ ʜʨ., 2019], 

ʘ ʪʘʢʞʝ ʚ ʧʫʙʣʠʢʘʮʠʷʭ [Liu et al., 2005; Gao et al., 2006; Wang et al., 2006; 

Wang et al., 2009; Ye, Fang, 2009; Gao, Liu, 2011; Wang et al., 2015]. 

ʆʮʝʥʢʘ ʵʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ ʪʝʨʨʠʪʦʨʠʠ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ 

ɹ.ʀ. ʂʦʯʫʨʦʚʳʤ [ʂʦʯʫʨʦʚ, ʀʚʘʥʦʚ, 1987; ʂʦʯʫʨʦʚ, 1997; ʂʦʯʫʨʦʚ, 1999], 

ʧʨʦʚʦʜʠʣʘʩʴ ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʈʦʩʩʠʠ ʨʘʟʣʠʯʥʦʛʦ 

ʫʨʦʚʥʷ [ʄʝʨʢʫʣʦʚ ʠ ʜʨ., 2008; ɹʦʜʨʦʚʘ, 2013; ʄʠʥʥʠʢʦʚ, ʂʫʨʦʣʘʧ, 2013; 
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ʋʣʝʥʛʦʚ, ʋʨʘʟʤʝʪʦʚ, 2013; ʂʘʨʧʦʚʘ, 2016; ʏʫʧʠʢʦʚʘ ʠ ʜʨ., 2020], ʘ ʪʘʢʞʝ ʚ 

ʧʨʝʜʝʣʘʭ ʧʨʠʨʦʜʥʳʭ ʨʫʙʝʞʝʡ [ʇʘʥʯʝʥʢʦ, ɼʶʢʘʨʝʚ, 2015]. 

ʆʮʝʥʢʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʧʫʙʣʠʢʘʮʠʠ 

[Sanderson et al., 2002] ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʨʠʤʝʥʷʣʘʩʴ ʢʘʢ ʚ ʛʣʦʙʘʣʴʥʳʭ 

ʤʘʩʰʪʘʙʘʭ [Gallardo et al., 2015; Venter et al., 2016; Williams et al., 2020], ʪʘʢ ʠ 

ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ [Leu et al., 2008; Theobald et al., 2012; ʌʝʪʠʩʦʚ, 2013; ɹʫʨʠʢ, 

2014; Mu et al., 2018; ɹʦʯʘʨʥʠʢʦʚ ʠ ʜʨ., 2021; Steiner, Huettmann, 2025]. ɽʡ 

ʨʦʜʩʪʚʝʥʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʳʜʝʣʝʥʠʶ ʘʨʝʘʣʦʚ ʜʠʢʦʡ ʧʨʠʨʦʜʳ [Lesslie et al., 

1988; McCloskey, Spalding, 1989; Lesslie, Maslen, 1995; Aplet et al., 2000; Ma, 

Long, 2019], ʢʦʪʦʨʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, 

ʧʨʦʚʦʜʷʪʩʷ ɹʦʯʘʨʥʠʢʦʚʳʤ ɺ.ʅ. [ɹʦʯʘʨʥʠʢʦʚ, ɽʛʠʜʘʨʝʚ, 2017a; Bocharnikov, 

Huettmann, 2019]. 

ɻʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʟʦʥʠʨʦʚʘʥʠʝ ʜʣʷ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʪʝʨʨʠʪʦʨʠʡ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʨʘʥʝʝ ʚ ʧʫʙʣʠʢʘʮʠʷʭ [ɹʣʘʥʫʮʘ, 1993; ʉʣʘʜʢʦʧʝʚʮʝʚ, 1996; 

ʂʫʨʦʣʘʧ, ʌʝʜʦʪʦʚ, 2000; ɻʝʣʘʰʚʠʣʠ ʠ ʜʨ., 2003; ɹʦʯʘʨʥʠʢʦʚ, ʄʘʨʪʳʥʝʥʢʦ, 

2004; ɹʘʡʨʘʢʦʚ, 2005; ɽʧʨʠʥʮʝʚ ʠ ʜʨ., 2008; ɹʨʘʛʘʟʠʥ ʠ ʜʨ., 2014; ʆʩʠʧʦʚ, 

ɻʫʨʦʚ, 2016; ɼʫʙʨʦʚʩʢʘʷ, 2017; ʄʠʥʝʝʚ ʠ ʜʨ., 2017; ʗʤʘʰʢʠʥ ʠ ʜʨ., 2017; 

ʆʩʠʧʦʚ, ɻʫʨʦʚ, 2019; ʂʣʠʤʠʥʘ, ʆʩʪʨʦʫʭʦʚ, 2022; ɹʫʜʘʨʠʥʘ ʠ ʜʨ., 2024]. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʫʥʠʮʠʧʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ (ʫʝʟʜʳ, ʦʢʨʫʛʘ ʠ 

ʜʨ.) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʧʨʦʚʠʥʮʠʡ ʍʵʡʣʫʥʮʟʷʥ ʠ ʎʟʠʣʠʥʴ ʂʠʪʘʡʩʢʦʡ ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ, 

ʚʭʦʜʷʱʠʝ ʚ ʚʦʜʦʩʙʦʨ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɻʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʦʩʙʦʨʘ ʟʘʣʠʚʘ 

ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, 

ʚʭʦʜʷʱʠʭ ʚ ʙʘʩʩʝʡʥ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʮʝʣʠ ʦʙʦʟʥʘʯʝʥʳ ʠ ʚʳʧʦʣʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

¶ ʉʦʟʜʘʥʠʝ ʢʘʨʪʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʤʘʩʰʪʘʙʝ 

1:100 000 ʥʘ ʦʩʥʦʚʝ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʳʭ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 
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ʟʦʥʜʠʨʦʚʘʥʠʷ Sentinel-2. ɸʥʘʣʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʟʝʤʝʣʴ. 

¶ ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘ 

ʦʩʥʦʚʝ ʢʘʨʪʦʛʨʘʬʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʶ. ɺʳʷʚʣʝʥʠʝ 

ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʛʨʘʜʠʝʥʪʦʚ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʵʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ.  

¶ ʆʮʝʥʢʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʝ 

ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ [Sanderson et al., 2002]. ɺr ʷʚʣʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʧʘʪʪʝʨʥʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʯʘʛʦʚ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʠ ʨʘʟʣʠʯʠʡ 

ʤʝʞʜʫ ʩʦʧʨʝʜʝʣʴʥʳʤʠ ʛʦʩʫʜʘʨʩʪʚʘʤʠ. 

¶ ɻʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʟʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʥʘ ʦʩʥʦʚʝ ʩʦʚʤʝʱʝʥʠʷ 

ʜʘʥʥʳʭ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʦʮʝʥʢʠ ʵʢʦʣʦʛʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʩʚʝʜʝʥʠʡ ʦ 

ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ɼʣʷ ʪʝʨʨʠʪʦʨʠʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, 

ʚʭʦʜʷʱʠʭ ʚ ʙʘʩʩʝʡʥ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, ʚʧʝʨʚʳʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ ʤʘʩʰʪʘʙʝ 1:100 000, ʧʨʦʚʝʜʝʥ 

ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʟʝʤʝʣʴ ʠ ʝʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʚʳʧʦʣʥʝʥʘ 

ʦʮʝʥʢʘ ʵʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʅʘ 

ʦʩʥʦʚʝ ʵʪʠʭ ʜʘʥʥʳʭ ʨʘʟʨʘʙʦʪʘʥʦ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʟʦʥʠʨʦʚʘʥʠʝ 

ʪʝʨʨʠʪʦʨʠʠ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ. ʇʦʣʫʯʝʥʥʳʝ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʳ ï ʢʘʨʪʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, 

ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʵʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʟʦʥʠʨʦʚʘʥʠʝ ï ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʦʟʜʘʥʠʠ 

ʜʦʢʫʤʝʥʪʦʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʈʌ ʠ ʂʅʈ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʩʥʦʚʦʡ ʜʘʥʥʦʛʦ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʢʘʨʪʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, 
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ʩʦʩʪʘʚʣʝʥʥʘ̫ ʘʚʪʦʨʦʤ ʜʣʷ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʤʘʩʰʪʘʙʝ 1:100 000 ʥʘ 

ʧʝʨʠʦʜ 2020-2024 ʛʛ. ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ ArcGIS Pro 3.0. ɺ ʧʨʦʮʝʩʩʝ ʝʝ 

ʩʦʟʜʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʳʝ ʜʘʥʥʳʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ Sentinel-2, Landsat 8 ʠ Landsat 9, ʧʨʠ ʜʝʰʠʬʨʠʨʦʚʘʥʠʠ 

ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʣʩʷ ʚʠʟʫʘʣʴʥʦ-ʵʢʩʧʝʨʪʥʳʡ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʤʝʪʦʜ. 

ʇʨʦʚʝʜʝʥ ʚʠʟʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 

ʇʨʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʥʘ 

ʠʟʫʯʘʝʤʳʡ ʨʝʛʠʦʥ ʠʩʧʦʣʴʟʦʚʘʣʠʩɹ ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʵʢʦʣʦʛʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʇʦʢʘʟʘʪʝʣʠ 

ʵʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ɹ.ʀ. ʂʦʯʫʨʦʚʳʤ [1999], 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʢʘʢ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʚʣʠʷʝʪ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ. ʆʜʥʘʢʦ, ʥʘʨʫʰʝʥʥʦʩʪ ɹ

ʧʨʠʨʦʜʥʳʭ ʛʝʦʩʠʩʪʝʤ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʜʘʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ [Sanderson et al., 2002], 

ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʡ ʩʫʤʤʦʡ ʚʩʝʭ ʬʠʢʩʠʨʫʝʤʳʭ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. ɺ ʧʨʦʮʝʩʩʝ ʜʘʥʥʦʛʦ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʧʦʤʠʤʦ ʘʚʪʦʨʩʢʦʛʦ ʩʣʦʷ ʧʦ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʶ, ʧʨʠʚʣʝʢʘʣʠʩʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ï 

ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʤʘʛʠʩʪʨʘʣʠ [OpenStreetMap, 2024], 

ʧʦʣʝʚʳʝ ʜʦʨʦʛʠ [OpenStreetMap, 2024], ʨʘʩʪʨ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 

LandScan HD [Weber et al., 2020; Moehl et al., 2023], ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʦʮʝʥʢʘ 

ʦʩʚʝʱʸʥʥʦʩʪʠ VIIRS Nighttime Lights [Elvidge et al., 2021]. 

ɺ ʢʘʯʝʩʪʚʝ ʟʘʢʣʶʯʠʪʝʣʴʥʦʛʦ ʵʪʘʧʘ ʨʘʙʦʪʳ ʨʘʟʨʘʙʦʪʘʥʦ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʟʦʥʠʨʦʚʘʥʠʝ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠ ʁʥʘ 

ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʦʮʝʥʦʢ ʵʢʦʣʦʛʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʩʭʝʤ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʩʚʝʜʝʥʠʡ ʦ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʪʝʨʨʠʪʦʨʠʠ. 
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ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

1. ʊʝʨʨʠʪʦʨʠʷ ʚʦʜʦʩʙʦʨʘ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʣʠ, 

ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʧʷʪʴ ʨʠʩʫʥʢʦʚ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 

2. ʀʟʫʯʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʚʢʣʶʯʘʝʪ ʧʨʠʨʦʜʥʳʝ ʛʝʦʩʠʩʪʝʤʳ, ʧʦʜʚʝʨʞʝʥʥʳʝ 

ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ. ʇʨʠ ʵʪʦʤ ʨʦʩʩʠʡʩʢʘʷ ʯʘʩʪʴ 

ʙʘʩʩʝʡʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʴʶ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʯʝʤ 

ʢʠʪʘʡʩʢʘʷ. 

3. ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠʩʫʱʠ 

ʧʨʠʙʨʝʞʥʳʤ ʨʘʡʦʥʘʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʥʘ ʨʦʩʩʠʡʩʢʦʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʩʝʣʠʪʝʙʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʘ ʪʘʢʞʝ 

ʨʘʚʥʠʥʥʳʤ ʫʯʘʩʪʢʘʤ ʙʘʩʩʝʡʥʘ, ʜʣʷ ʢʦʪʦʨʳʭ ʪʠʧʠʯʥʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ 

ʦʩʚʦʝʥʠʝ.  

4. ʆʙʰʠʨʥʳʝ ʧʣʦʱʘʜʠ ʫʩʣʦʚʥʦ ʥʝʪʨʦʥʫʪʳʭ ʠʣʠ ʤʘʣʦ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ 

ʟʝʤʝʣʴ ʚ ʙʘʩʩʝʡʥʝ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʛʝʦʩʠʩʪʝʤ ʢ ʩʘʤʦʨʝʛʫʣʠʨʦʚʘʥʠʶ ʠ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʨʘʟʣʠʯʥʳʤ 

ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ, ʣʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ, ʘʧʨʦʙʘʮʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʦʙʲʝʤʦʤ ʜʘʥʥʳʭ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʠ ʠʭ ʛʣʫʙʦʢʠʤ ʘʥʘʣʠʟʦʤ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʙʱʝʧʨʠʟʥʘʥʥʳʭ ʠ ʥʘʫʯʥʦ ʧʦʜʪʚʝʨʞʜʝʥʥʳʭ ʤʝʪʦʜʠʢ. 

ɺʩʝ ʨʘʙʦʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʳʧʦʣʥʝʥʳ 

ʘʚʪʦʨʦʤ ʣʠʯʥʦ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʠ ʧʫʙʣʠʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠ 

ʦʙʩʫʞʜʝʥʳ ʥʘ ʩʣʝʜʫʶʱʠʭ ʥʘʫʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ: ʈʝʛʠʦʥʘʣʴʥʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ ʧʦ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʥʘʫʢʘʤ (ɺʣʘʜʠʚʦʩʪʦʢ, 2019, 2020 ʠ 2021); Student scientific 

conference in English (ɺʣʘʜʠʚʦʩʪʦʢ, 2019, 2020 ʠ 2021); ʐʝʩʪʥʘʜʮʘʪʦʡ ʠ 

ʉʝʤʥʘʜʮʘʪʦʡ ʤʦʣʦʜʝʞʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʩ ʵʣʝʤʝʥʪʘʤʠ ʥʘʫʯʥʦʡ ʰʢʦʣʳ 

çɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝè 
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(ɺʣʘʜʠʚʦʩʪʦʢ, 2019 ʠ 2022); XXVIII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ çʃʦʤʦʥʦʩʦʚè (ʄʦʩʢʚʘ, 2021); XX ʠ 

XXI ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʤʦʣʦʜʳʭ ʛʝʦʛʨʘʬʦʚ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ 

(ʀʨʢʫʪʩʢ, 2021 ʠ 2024); ʨʘʙʦʯʝʤ ʩʦʚʝʱʘʥʠʠ ʧʦ ʨʦʩʩʠʡʩʢʦ-ʢʠʪʘʡʩʢʦʤʫ ʧʨʦʝʢʪʫ 

ʊʀɻ ɼɺʆ ʈɸʅ (ˉ 075-15-2023-584) çʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʫʩʪʦʡʯʠʚʦʛʦ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʤʦʜʝʣʠ çʟʝʣʝʥʦʛʦè 

ʨʘʟʚʠʪʠʷ ʚ ʢʦʥʪʝʢʩʪʝ ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʢʦʨʠʜʦʨʦʚ ʠ 

ʧʨʠʦʨʠʪʝʪʦʚ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘ ʶʛʝ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ ʠ 

ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʂʠʪʘʷè (ʇʝʢʠʥ, 2023); XII ʠ XIII ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ çɻʝʦʩʠʩʪʝʤʳ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠè 

(ɺʣʘʜʠʚʦʩʪʦʢ, 2024 ʠ 2025); III ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʊʨʘʥʩʛʨʘʥʠʯʥʦʝ ʦʟʝʨʦ ʍʘʥʢʘ: ʩʦʚʨʝʤʝʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘè (ɺʣʘʜʠʚʦʩʪʦʢ, 2024); ʟʘʩʝʜʘʥʠʠ 

ʅʘʫʯʥʦ-ʜʠʩʢʫʩʩʠʦʥʥʦʛʦ ʢʣʫʙʘ ʤʦʣʦʜʝʞʥʳʭ ʥʘʫʯʥʳʭ ʩʦʚʝʪʦʚ ʊʀɻ ɼɺʆ ʈɸʅ 

ʠ ʀɻ ʉʆ ʈɸʅ (ɺʣʘʜʠʚʦʩʪʦʢ ï ʀʨʢʫʪʩʢ, 2025); VII ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çʈʝʩʫʨʩʳ, ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʠ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʚ ʉʝʚʝʨʦ-

ɺʦʩʪʦʯʥʦʡ ɸʟʠʠè (ɺʣʘʜʠʚʦʩʪʦʢ, 2025). 

ʄʘʪʝʨʠʘʣʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʧʦ ʜʦʛʦʚʦʨʘʤ: ʩ ʆʆʆ çʂɹ ʉʪʨʝʣʢʘè ʧʦ ʪʝʤʝ 

çʌʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʛʥʦʟʥʦʛʦ ʩʮʝʥʘʨʠʷ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʦʪʥʦʰʝʥʠʡ ʈʌ ʠ ʂʅʈ ʚ ʧʨʝʜʝʣʘʭ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ 

(ɼʌʆ)è (2022) ʠ ʩ ʌɻɹʋ çɿʝʤʣʷ ʣʝʦʧʘʨʜʘè ʧʦ ʪʝʤʝ çʂʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʢʨʫʧʥʳʭ ʢʦʰʘʯʴʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ 

ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʨʝʟʝʨʚʘʪʘ çɿʝʤʣʷ ʙʦʣʴʰʠʭ ʢʦʰʝʢè ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʠ ʨʘʟʨʘʙʦʪʢʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ɻʀʉ 

ʌɻɹʋ çɿʝʤʣʷ ʣʝʦʧʘʨʜʘè (2023). 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʨʘʙʦʪʳ. ʅʘʩʪʦʷʱʘʷ ʜʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ 

ʚʚʝʜʝʥʠʷ, 3 ʛʣʘʚ, ʚʳʚʦʜʦʚ, ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ ʠʟ 353 ʥʘʠʤʝʥʦʚʘʥʠʡ ï ʠʟ ʥʠʭ 

124 ʷʚʣʷʶʪʩʷ ʟʘʨʫʙʝʞʥʳʤʠ. ʆʙʱʠʡ ʦʙʲʸʤ ʨʘʙʦʪʳ ʩʦʩʪʘʚʣʷʝʪ 182 ʩʪʨʘʥʠʮʫ 

ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, ʚʢʣʶʯʘ ̫37 ʨʠʩʫʥʢʦʚ ʠ 31 ʪʘʙʣʠʮʫ. 
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ʇʫʙʣʠʢʘʮʠʠ. ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪʨʘʞʝʥʳ ʚ 

14 ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ, ʠʟ ʥʠʭ ï 4 ʩʪʘʪʴʠ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʠʟʜʘʥʠʷʭ, 

ʚʭʦʜʷʱʠʭ ʚ ʧʝʨʝʯʝʥʴ ɺɸʂ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʥʘʫʯʥʦʤʫ 

ʨʫʢʦʚʦʜʠʪʝʣʶ ʜ.ʛ.ʥ. ʯʣ.-ʢʦʨʨ. ʈɸʅ ɻʘʥʟʝʶ ʂ.ʉ., ʩʦʪʨʫʜʥʠʢʘʤ 

ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʊʀɻ ɼɺʆ ʈɸʅ (ʢ.ʛ.ʥ. ʄʠʰʠʥʦʡ 

ʅ.ɺ., ɹʘʟʘʨʦʚʫ ʂ.ʖ., ʢ.ʛ.ʥ. ɽʨʤʦʰʠʥʫ ɺ.ɺ., ɹʝʨʜʥʠʢʦʚʦʡ ʆ.ɸ., ʃʠʮʫʢʦʚʦʡ 

ɻ.ʄ.), ʜ.ʙ.ʥ. ɹʦʯʘʨʥʠʢʦʚʫ ɺ.ʅ., ʢ.ʛ.ʥ. ɾʘʨʠʢʦʚʫ ɺ.ɺ., ʜ.ʛ.ʥ. ʐʘʤʦʚʫ ɺ.ɺ., ʢ.ʛ.ʥ. 

ɽʛʠʜʘʨʝʚʫ ɽ.ɻ., ʢ.ʛ.ʥ. ɿʦʥʦʚʫ ʖ.ɹ. ʠ ʢ.ʛ.ʥ. ʂʘʨʘʢʠʥʫ ɺ.ʇ. ʟʘ ʦʢʘʟʘʥʥʫʶ ʧʦʤʦʱʴ 

ʚ ʧʦʜʛʦʪʦʚʢʝ ʜʠʩʩʝʨʪʘʮʠʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʫʩʪʦʡʯʠʚʦʛʦ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʤʦʜʝʣʠ 

ʟʝʣʝʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʢʦʥʪʝʢʩʪʝ ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʢʦʨʠʜʦʨʦʚ ʠ 

ʧʨʠʦʨʠʪʝʪʦʚ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘ ʶʛʝ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ ʠ 

ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʂʠʪʘʷè ʧʦ ʩʦʛʣʘʰʝʥʠʶ ʊʀɻ ɼɺʆ ʈɸʅ ʩ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ 

ˉ 075-15-2023-584 (2023-2025 ʛʛ.). 
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ɻʣʘʚʘ 1. ʌʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʦʜʦʩʙʦʨʘ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ 

1.1. ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ 

ɿʘʣʠʚ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ, ʙʝʨʝʛʦʚʘʷ ʣʠʥʠʷ ʢʦʪʦʨʦʛʦ ʧʨʦʩʪʠʨʘʝʪʩʷ ʥʘ 

1500 ʢʤ ʤʝʞʜʫ ʤ. ʇʦʚʦʨʦʪʥʳʡ ʥʘ ʚʦʩʪʦʢʝ ʠ ʫʩʪʴʝʤ ʨ. ʊʫʤʘʥʥʘʷ ʥʘ ʟʘʧʘʜʝ, 

ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʟʘʣʠʚʦʤ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ 

ʘʢʚʘʪʦʨʠʠ ʟʘʣʠʚʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 80 ʢʤ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʝʝ 

ʥʘʠʙʦʣʴʰʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʜʦʩʪʠʛʘʝʪ ʧʨʠʤʝʨʥʦ 200 ʢʤ. 

ɹʝʨʝʛʘ ʟʘʣʠʚʘ ʦʪʣʠʯʘʶʪʩʷ ʩʣʦʞʥʦʩʪʴʶ ʦʯʝʨʪʘʥʠʡ, ʦʙʨʘʟʫʷ ʤʥʦʞʝʩʪʚʦ 

ʚʥʫʪʨʝʥʥʠʭ ʟʘʣʠʚʦʚ: ɸʤʫʨʩʢʠʡ, ʋʩʩʫʨʠʡʩʢʠʡ, ʅʘʭʦʜʢʘ, ʇʦʩʴʝʪʘ ʠ ʜʨ. ɺ 

ʘʢʚʘʪʦʨʠʠ ʟʘʣʠʚʘ ʥʘʭʦʜʷʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʩʪʨʦʚʘ: ʈʫʩʩʢʠʡ, ʇʦʧʦʚʘ, 

ʈʝʡʥʝʢʝ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ [ʍʨʠʩʪʦʬʦʨʦʚʘ, 2012]. 

ɺʦʜʦʩʙʦʨ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʟʘʥʠʤʘʝʪ ʶʛʦ-ʟʘʧʘʜʥʫʶ ʯʘʩʪʴ 

ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ, ʶʛʦ-ʚʦʩʪʦʢ ʧʨʦʚʠʥʮʠʠ ʍʵʡʣʫʥʮʟʷʥ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ 

ʧʨʦʚʠʥʮʠʠ ʎʟʠʣʠʥʴ (ʨʠʩʫʥʦʢ 1). ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ 67% ʧʣʦʱʘʜʠ 

ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ʧʨʠʥʘʜʣʝʞʘʪ ʈʦʩʩʠʠ, ʘ ʦʩʪʘʣʴʥʳʝ 33% ï ʦʪʥʦʩʷʪʩʷ 

ʢ ʪʝʨʨʠʪʦʨʠʠ ʂʠʪʘʷ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ ʩʦʩʪʘʚʣʷʝʪ 30 499,6 ʢʤ2. ɺ 

ʟʘʣʠʚ ʚʧʘʜʘʝʪ 20 ʨʝʢ, ʙʝʟ ʫʯʝʪʘ ʠʭ ʧʨʠʪʦʢʦʚ, ʘ ʪʘʢʞʝ ʤʘʣʳʭ ʨʝʢ ʠ ʨʫʯʴʝʚ, 

ʧʨʦʪʝʢʘʶʱʠʭ ʥʘ ʦʩʪʨʦʚʘʭ ʟʘʣʠʚʘ. ʇʝʨʝʯʝʥʴ ʨʝʢ ʠ ʧʣʦʱʘʜʴ ʠʭ ʙʘʩʩʝʡʥʦʚ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʠʟ ʨʝʢ ʙʘʩʩʝʡʥʘ ʷʚʣʷʶʪʩʷ 

ʈʘʟʜʦʣʴʥʘʷ, ʇʘʨʪʠʟʘʥʩʢʘʷ ʠ ɸʨʪʤyʦʚʢʘ. ʉʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʠʭ ʙʘʩʩʝʡʥʦʚ 

ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʚʦʜʦʩʙʦʨʘ ʟʘʣʠʚʘ. 

ɺ ʧʨʝʜʝʣʳ ʚʦʜʦʩʙʦʨʘ ʚʭʦʜʷʪ 18 ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʠʟ 

ʢʦʪʦʨʳʭ 14 ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ, ʘ 4 ï ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʠʪʘʷ. 

ʀʭ ʧʦʣʥʳʡ ʩʧʠʩʦʢ ʠ ʧʣʦʱʘʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 

2. ɺ ʩʫʤʤʝ ʧʣʦʱʘʜʴ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 49 734,5 ʢʤ2. 
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ʈʠʩʫʥʦʢ 1. ʈʝʯʥʳʝ ʙʘʩʩʝʡʥʳ (1-19, ʩʤ. ʪʘʙʣʠʮʫ 1) ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʝ 

ʦʙʨʘʟʦʚʘʥʠʷ (I-XVII , ʩʤ. ʪʘʙʣʠʮʫ 2), ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʚʦʜʦʩʙʦʨʘ ʟʘʣʠʚʘ 

ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ (ʢʘʨʪʘ ʩʦʩʪʘʚʣʝʥʘ ʘʚʪʦʨʦʤ ʧʦ ʜʘʥʥʳʤ [Lehner, Grill , 2013]). 

ʊʘʙʣʠʮʘ 1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʘʩʩʝʡʥʦʚ ʨʝʢ, ʚʧʘʜʘʶʱʠʭ ʚ ʟʘʣʠʚ ʇʝʪʨʘ 

ɺʝʣʠʢʦʛʦ (ʩʦʩʪʘʚʣʝʥʘ ʧʦ ʜʘʥʥʳʤ [Lehner, Grill , 2013]). 

ˉ 

ʧ/ʧ 
ɹʘʩʩʝʡʥ ʇʣʦʱʘʜʴ, ʢʤ2 

ˉ 

ʧ/ʧ 
ɹʘʩʩʝʡʥ ʇʣʦʱʘʜʴ, ʢʤ2 

1 ɹʦʣʦʪʥʘʷ 413,73 11 ʈʘʟʜʦʣʴʥʘʷ 17 004,92 

2 ʊʝʩʥʘʷ 344,95 12 ɸʨʪyʤʦʚʢʘ 1 432,35 

3 ʎʫʢʘʥʦʚʢʘ 205,9 13 ɹʦʛʘʪʘʷ ʠ ʜʨ. 269,94 

4 ɻʣʘʜʢʘʷ 746,73 14 ʇʝʨʚʘʷ ʈʝʯʢʘ ʠ ʜʨ. 300,31 

5 ʈʷʟʘʥʦʚʢʘ 183,22 15 
ʆʩʪʨʦʚʥʳʝ 

ʪʝʨʨʠʪʦʨʠʠ 
179,12 

6 ʇʦʡʤʘ 268,38 16 ʐʢʦʪʦʚʢʘ 781,82 

7 ɹʨʫʩʴʷ 194,92 17 ʉʫʭʦʜʦʣ 620,6 

8 ʅʘʨʚʘ 566,4 18 ʇʝʪʨʦʚʢʘ 955,78 

9 ɹʘʨʘʙʘʰʝʚʢʘ 700,52 19 ʃʠʪʦʚʢʘ 479,49 

10 ɸʤʙʘ 364,37 

20 ʇʘʨʪʠʟʘʥʩʢʘʷ 4 486,17 

21 
ɹʘʩʩʝʡʥ ʟʘʣʠʚʘ 

ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ 
30 499,62 
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ʊʘʙʣʠʮʘ 2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʚʭʦʜʷʱʠʭ ʚ 

ʙʘʩʩʝʡʥ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ. 

ˉ ʧ/ʧ 
ʉ
ʪ
ʨ
ʘ
ʥ
ʘ

 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʘʷ 

ʝʜʠʥʠʮʘ * 

ʇʣʦʱʘʜʴ, 

ʢʤ2 

ɼʦʣʷ ʨʝʛʠʦʥʘ, ʚʭʦʜʷʱʘʷ ʚ 

ʚʦʜʦʩʙʦʨ ʟʘʣʠʚʘ ʇʝʪʨʘ 

ɺʝʣʠʢʦʛʦ, % 

I 

ʈ
ʦ
ʩ
ʩ
ʠ
ʷ

 

ʍʘʩʘʥʩʢʠʡ ʄʆ 4 123,38 97,26 

II  ʅʘʜʝʞʜʠʥʩʢʠʡ ʄʆ 1 592,46 99,99 

III  ʋʩʩʫʨʠʡʩʢʠʡ ɻʆ 3 612,20 96,98 

IV  ʆʢʪʷʙʨʴʩʢʠʡ ʄʆ 1 631,03 86,01 

V ʇʦʛʨʘʥʠʯʥʳʡ ʄʆ 3 747,07 3,23 

VI  ʄʠʭʘʡʣʦʚʩʢʠʡ ʄʆ 2 754,05 14,69 

VII  ɸʨʪʸʤʦʚʩʢʠʡ ɻʆ 517,72 100,00 

VIII  ɺʣʘʜʠʚʦʩʪʦʢʩʢʠʡ ɻʆ 552,75 99,94 

IX  ʐʢʦʪʦʚʩʢʠʡ ʄʆ 2 669,30 99,85 

X ɻʆ ɹʦʣʴʰʦʡ ʂʘʤʝʥʴ 116,98 100,00 

XI  ɿɸʊʆ ʌʦʢʠʥʦ 293,61 99,98 

XII  ʅʘʭʦʜʢʠʥʩʢʠʡ ɻʆ 360,43 92,88 

XIII  ʇʘʨʪʠʟʘʥʩʢʠʡ ʄʆ 4 083,96 87,58 

XIV  ʄʆ ʛʦʨʦʜ ʇʘʨʪʠʟʘʥʩʢ 1 305,86 99,96 

XV 

ʂ
ʠ
ʪ
ʘ
ʡ

 

ɻʋ ʉʫʡʬʵʥʴʭʵ 421,61 93,45 

XVI  ɻʋ ɼʫʥʥʠʥ 7 116,24 96,62 

XVII  ɻʋ ʄʫʣʠʥ 6 020,78 6,92 

XVIII  ʫʝʟʜ ɺʘʥʮʠʥ 8 815,02 26,76 

XIX  ʀʪʦʛʦ 49 734,45 61,21 

* ï ɻʆ ï ʛʦʨʦʜʩʢʦʡ ʦʢʨʫʛ, ɿɸʊʆ ï ʟʘʢʨʳʪʦʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ, ʄʆ ï ʤʫʥʠʮʠʧʘʣʴʥʳʡ ʦʢʨʫʛ, ɻʋ ï ʛʦʨʦʜʩʢʦʡ ʫʝʟʜ. 

 

1.2. ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ 

ʊʝʨʨʠʪʦʨʠʷ ʚʦʜʦʩʙʦʨʘ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʦʪʣʠʯʘʝʪʩʷ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ï ʧʦʜ ʥʝʡ ʥʘʭʦʜʷʪʩʷ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʝ 

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ ʘʢʪʠʚʠʟʠʨʦʚʘʥʥʦʡ ʶʞʥʦʡ ʯʘʩʪʠ ʜʦʢʝʤʙʨʠʡʩʢʦʛʦ 

ʍʘʥʢʘʡʩʢʦʛʦ ʤʘʩʩʠʚʘ ʠ ʧʦʣʠʛʝʥʥʦʡ ʃʘʦʵʣʠʥ-ɻʨʦʜʝʢʦʚʩʢʦʡ ʧʦʢʨʦʚʥʦ-

ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ [Xʫʜʷʢʦʚ ʠ ʜʨ., 1972; Dacheng et al., 2004]. ʅʘ ʨʘʩʩʪʦʷʥʠʠ, 

ʥʝ ʧʨʝʚʳʰʘʶʱʝʤ 50-70 ʢʤ ʦʪ ʙʝʨʝʛʘ, ʢʦʥʪʠʥʝʥʪʘʣʴʥʘʷ ʢʦʨʘ ʧʦʜ ʜʘʥʥʳʤʠ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʩʤʝʥʷʝʪʩʷ ʩʫʙʦʢʝʘʥʠʯʝʩʢʦʡ ʢʦʨʦʡ ʮʝʥʪʨʘʣʴʥʦʡ 

ʢʦʪʣʦʚʠʥʳ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʰʥʠʡ ʢʨʘʡ ʟʘʣʠʚʘ ʷʚʣʷʝʪʩʷ 

ʟʦʥʦʡ ʠʥʪʝʥʩʠʚʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʟʝʤʥʦʡ ʢʦʨʳ [ɹʝʨʩʝʥʝʚ, 1968]. 
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ʇʘʣʝʦʟʦʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʝʥ,r 

ʚ ʦʩʥʦʚʥʦʤ, ʩʠʣʫʨʩʢʠʤʠ ʠ ʧʝʨʤʩʢʠʤʠ ʧʦʨʦʜʘʤʠ. ʆʪʣʦʞʝʥʠʷ, ʜʘʪʠʨʫʝʤʳʝ 

ʩʠʣʫʨʦʤ, ʥʘʙʣʶʜʘʶʪʩʷ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʠ ʩʝʚʝʨʝ ʙʘʩʩʝʡʥʘ ʠ ʩʣʦʞʝʥʳ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʛʨʘʥʠʪʘʤʠ ʠ ʜʠʦʨʠʪʘʤʠ ʥʘ ʶʛʝ, ʘ ʥʘ ʩʝʚʝʨʝ ï ʙʘʟʘʣʴʪʘʤʠ ʠ ʘʥʜʝʟʠʪʘʤʠ 

[ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘé, 2011]. ʇʝʨʤʩʢʠʝ ʦʪʣʦʞʝʥʠʷ 

ʠʟʚʝʩʪʥʳ ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʠʦʥʥʳʭ ʟʦʥʘʭ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʤʦʨʩʢʠʤʠ, ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʤʠ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ. 

ʇʦʩʣʝʜʥʠʝ ʩʣʘʛʘʶʪ ʧʦʯʪʠ ʚʝʩʴ ʦʩʘʜʦʯʥʳʡ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʡ 

ʢʦʤʧʣʝʢʩ ʥʠʞʥʝʛʦ ʦʪʜʝʣʘ ʧʝʨʤʠ. ʇʦʟʜʥʝʧʝʨʤʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʦʜʥʦʪʠʧʥʳʤʠ ʤʦʨʩʢʠʤʠ ʠ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʤʠ ʦʙʣʦʤʦʯʥʳʤʠ, ʨʝʞʝ 

ʢʘʨʙʦʥʘʪʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ [Li , 2006; ʂʦʪʣʷʨ, 2015]. 

ʆʪʣʦʞʝʥʠʷ ʤʝʟʦʟʦʡʩʢʦʛʦ ʧʝʨʠʦʜʘ ʧʨʝʦʙʣʘʜʘʶʪ ʚʦ 

ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʯʘʩʪʷʭ ʚʦʜʦʩʙʦʨʘ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʣʝʚʨʦʣʠʪʘʤʠ, 

ʪʦʥʢʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʫʛʣʠʩʪʳʭ 

ʘʨʛʠʣʣʠʪʦʚ ʠ ʨʘʢʫʰʥʠʢʦʚ [ʀʟʦʩʦʚ ʠ ʜʨ., 2017]. 

ʇʘʣʝʦʛʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ ʚ ʥʠʟʦʚʴʷʭ ʠ ʩʨʝʜʥʝʤ 

ʪʝʯʝʥʠʠ ʨ. ʈʘʟʜʦʣʴʥʦʡ (ʧʘʣʝʦʮʝʥ-ʵʦʮʝʥ, ʵʦʮʝʥ), ʚ ʜʦʣʠʥʝ ʨ. ɸʨʪʤyʦʚʢʠ 

(ʵʦʮʝʥ), ʘ ʪʘʢʞʝ ʥʘ ʧʦʙʝʨʝʞʴʝ ʟʘʣʠʚʘ ʇʦʩʴʝʪ (ʧʘʣʝʦʮʝʥ-ʵʦʮʝʥ) ʠ ɸʤʫʨʩʢʦʛʦ 

ʟʘʣʠʚʘ (ʵʦʮʝʥ). ʇʘʣʝʦʮʝʥ-ʵʦʮʝʥʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʘʟʘʣʴʪʘʤʠ, ʘʥʜʝʟʠʪʦʙʘʟʘʣʴʪʘʤʠ ʠ ʠʭ ʪʫʬʘʤʠ. ʕʦʮʝʥʦʚʳʝ ï 

ʙʨʝʢʯʠʝʚʳʤʠ ʣʘʚʘʤʠ ʨʠʦʣʠʪʦʚ, ʨʠʦʜʘʮʠʪʦʚ, ʘʣʝʚʨʦʣʠʪʘʤʠ, ʘʨʛʠʣʣʠʪʘʤʠ ʩ 

ʨʝʜʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ [ʇʘʚʣʶʪʢʠʥ, ʇʝʪʨʝʥʢʦ, 

2010]. 

ʅʝʦʛʝʥʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʙʘʩʩʝʡʥʝ ʨ. 

ʈʘʟʜʦʣʴʥʦʡ, ʚ ʚʝʨʭʦʚʴʷʭ ʨ. ɸʨʪʤyʦʚʢʠ (ʧʣʠʦʮʝʥ, ʤʠʦʮʝʥ-ʧʣʠʦʮʝʥ), ʘ ʪʘʢʞʝ ʥʘ 

ʧʦʙʝʨʝʞʴʝ ʉʣʘʚʷʥʩʢʦʛʦ ʟʘʣʠʚʘ (ʤʠʦʮʝʥ) (ʨʠʩʫʥʦʢ 2). ʇʝʩʢʠ ʨʘʟʥʦʟʝʨʥʠʩʪʳʝ, ʩ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʄʠʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ 

ʩʣʦʞʝʥʳ ʣʘʚʘʤʠ ʙʘʟʘʣʴʪʦʚ, ʧʝʨʝʩʣʘʠʚʘʶʱʠʭʩʷ ʘʛʣʦʤʝʨʘʪʦʚʳʤʠ ʠ 

ʣʘʧʠʣʣʠʝʚʳʤʠ ʪʫʬʘʤʠ ʙʘʟʘʣʴʪʦʚ. ʄʠʦʮʝʥ-ʧʣʠʦʮʝʥʦʚʳʝ ï ʯʝʨʝʜʫʶʱʠʤʠʩʷ 

ʧʦʪʦʢʘʤʠ ʦʣʠʚʠʥʦʚʳʭ ʙʘʟʘʣʴʪʦʚ, ʯʘʩʪʦ ʨʘʟʜʝʣʝʥʥʳʤʠ ʩʣʦʷʤʠ ʧʝʩʢʦʚ ʩ 
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ʛʣʠʥʘʤʠ. ʇʣʠʦʮʝʥʦʚʳʝ ï ʫʧʣʦʪʥʝʥʥʳʤʠ ʛʘʣʝʯʥʠʢʘʤʠ, ʛʨʘʚʠʡʥʠʢʘʤʠ ʠ 

ʧʝʩʢʘʤʠ. ɼʣʷ ʛʘʣʝʯʥʠʢʦʚ ʭʘʨʘʢʪʝʨʥʳ ʧʨʠʤʝʩʠ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ 

[ʇʘʚʣʶʪʢʠʥ ʠ ʜʨ., 2018]. 

 

ʈʠʩʫʥʦʢ 2. ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʚʦʜʦʩʙʦʨʘ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ 

(ʢʘʨʪʘ ʩʦʩʪʘʚʣʝʥʘ ʘʚʪʦʨʦʤ ʧʦ ʜʘʥʥʳʤ [Geological Map of Heilongjiangé, 1988; 

Geological Map of Jiliné, 1993; ɸʪʣʘʩ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷé, 2008]). 

ʏʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʦʪʤʝʯʘʶʪʩʷ ʚ ʜʦʣʠʥʘʭ ʪʘʢʠʭ ʢʨʫʧʥʳʭ ʨʝʢ, ʢʘʢ 

ʈʘʟʜʦʣʴʥʘʷ, ɸʨʪʸʤʦʚʢʘ ʠ ʇʘʨʪʠʟʘʥʩʢʘʷ, ʘ ʪʘʢʞʝ ʥʘ ʢʨʘʡʥʝʤ ʶʛʦ-ʟʘʧʘʜʝ 

ʚʦʜʦʩʙʦʨʘ. ɺ ʚʝʨʭʥʠʭ ʠ ʩʨʝʜʥʠʭ ʟʚʝʥʴʷʭ ʨʝʢ ʧʨʝʦʙʣʘʜʘʶʪ ʛʨʘʚʠʡʥʠʢʠ, 
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ʛʘʣʝʯʥʠʢʠ, ʚ ʨʫʩʣʦʚʳʭ ʬʘʮʠʷʭ ï ʚʘʣʫʥʥʠʢʠ, ʩʫʛʣʠʥʢʠ ʠ ʩʫʧʝʩʠ ʩ ʨʝʜʢʦʡ 

ʛʘʣʴʢʦʡ ʠ ʛʨʘʚʠʝʤ ʚ ʧʦʡʤʝʥʥʳʭ ʬʘʮʠʷʭ. ɺ ʧʨʠʫʩʪʴʝʚʳʭ ʯʘʩʪʷʭ ʦʩʘʜʢʠ 

ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ ʙʦʣʝʝ ʪʦʥʢʦʦʙʣʦʤʦʯʥʳʤʠ: ʧʝʩʢʠ, ʩʫʧʝʩʠ, ʛʣʠʥʳ, ʠʣʳ, ʧʨʦʩʣʦʠ 

ʪʦʨʬʘ; ʩʛʣʘʞʠʚʘʶʪʩʷ ʨʘʟʣʠʯʠʷ ʚ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʨʫʩʣʦʚʳʭ ʠ 

ʧʦʡʤʝʥʥʳʭ ʬʘʮʠʡ [ʂʦʨʦʪʢʠʡ ʠ ʜʨ., 1980]. 

ʀʥʪʨʫʟʠʚʥʳʝ ʧʦʨʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʝʤʙʨʠʡʩʢʠʤʠ ʠ ʩʠʣʫʨʩʢʠʤʠ 

ʛʨʘʥʠʪʘʤʠ; ʩʨʝʜʥʝ- ʠ ʧʦʟʜʥʝʧʝʨʤʩʢʠʤʠ ʛʨʘʥʠʪʘʤʠ, ʛʨʘʥʦʜʠʦʨʠʪʘʤʠ ʠ 

ʜʠʦʨʠʪʘʤʠ; ʨʘʥʥʝʶʨʩʢʠʤʠ ʙʠʦʪʠʪʦʚʳʤʠ ʛʨʘʥʠʪʘʤʠ, ʣʝʡʢʦʛʨʘʥʠʪʘʤʠ, ʛʨʘʥʠʪ-

ʧʦʨʬʠʨʘʤʠ; ʩʨʝʜʥʝʤʝʣʦʚʳʤʠ ʛʨʘʥʠʪʘʤʠ ʠ ʛʨʘʥʦʜʠʦʨʠʪʘʤʠ [ʊʘʨʘʨʠʥ, 1971]. 

 

1.3. ʈʝʣʴʝʬ 

ʆʩʥʦʚʥʳʤʠ ʦʨʦʛʨʘʬʠʯʝʩʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚʦʜʦʩʙʦʨʘ ʟʘʣʠʚʘ ʇʝʪʨʘ 

ɺʝʣʠʢʦʛʦ ʷʚʣʷʶʪʩʷ ɺʦʩʪʦʯʥʦ-ʄʘʥʴʯʞʫʨʩʢʠʝ ʛʦʨʳ, ʇʦʛʨʘʥʠʯʥʳʡ ʭʨʝʙʝʪ ʠ 

ʈʘʟʜʦʣʴʥʝʥʩʢʘʷ ʨʘʚʥʠʥʘ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ; ɹʦʨʠʩʦʚʩʢʦʝ ʧʣʘʪʦ ʠ ʏʝʨʥʳʝ ʛʦʨʳ 

ʥʘ ʶʛʦ-ʟʘʧʘʜʝ; ʶʞʥʳʝ ʦʪʨʦʛʠ ʭʨʝʙʪʘ ʉʠʭʦʪʵ-ɸʣʠʥʴ, ʐʢʦʪʦʚʩʢʦʝ ʧʣʘʪʦ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ; ʃʠʚʘʜʠʡʩʢʠʡ, ɸʣʝʢʩʝʝʚʩʢʠʡ ʠ ʇʘʨʪʠʟʘʥʩʢʠʡ ʭʨʝʙʪʳ, ʛʦʨʳ 

ʇʨʞʝʚʘʣʴʩʢʦʛʦ ʥʘ ʚʦʩʪʦʢʝ [ɻʘʥʝʰʠʥ, 1957; ʍʫʜʷʢʦʚ, 1968]. ɺʳʩʰʝʡ ʪʦʯʢʦʡ 

ʚʦʜʦʩʙʦʨʘ ʷʚʣʷʝʪʩʷ ʛ. ʆʣʴʭʦʚʘʷ (1669 ʤ). 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʚʦʜʦʩʙʦʨʘ ʚʩʪʨʝʯʘʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʪʠʧʦʚ ʨʝʣʴʝʬʘ, ʢʦʪʦʨʳʝ ʦʪʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3: ʥʠʟʤʝʥʥʳʝ, ʚʳʩʦʢʠʝ 

ʜʝʥʫʜʘʮʠʦʥʥʳʝ ʠ ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʨʘʚʥʠʥʳ; ʤʝʣʢʦʛʦʨʴʝ ʠ ʭʦʣʤʠʩʪʦ-

ʫʚʘʣʠʩʪʳʡ ʨʝʣʴʝʬ; ʥʠʟʢʦʛʦʨʴ,̫ ʧʣʦʩʢʦʛʦʨʥʳʝ ʥʠʟʢʦʛʦʨʴʷ ʠ ʩʨʝʜʥʝʛʦʨʴʷ, ʘ 

ʪʘʢʞʝ ʨʘʩʯʣʝʥʝʥʥʳʝ ʩʨʝʜʥʝʛʦʨʴ ̫[ʂʦʨʦʪʢʠʡ, 2002]. 

ʅʠʟʤʝʥʥʳʝ ʨʘʚʥʠʥʳ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʜʦʣʠʥ ʢʨʫʧʥʳʭ ʨʝʢ, ʘ ʚʳʩʦʢʠʝ 

ʜʝʥʫʜʘʮʠʦʥʥʳʝ ʠ ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʨʘʚʥʠʥʳ ʦʙʨʘʤʣʷʶʪ ʧʦʙʝʨʝʞʴʷ ʚʦʜʦʩʙʦʨʘ. 

ʇʝʨʝʭʦʜ ʦʪ ʥʠʟʢʦʛʦʨʠʡ ʉʠʭʦʪʵ-ɸʣʠʥʷ ʠ ɺʦʩʪʦʯʥʦ-ʄʘʥʴʯʞʫʨʩʢʠʭ ʛʦʨ ʢ 

ʚʳʩʦʢʠʤ ʘʢʢʫʤʫʣʷʪʠʚʥʳʤ ʨʘʚʥʠʥʘʤ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʤʝʣʢʦʛʦʨʥʳʤʠ 

ʭʦʣʤʠʩʪʦ-ʫʚʘʣʠʩʪʳʤʠ ʤʘʩʩʠʚʘʤʠ. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʳ ʦʪʜʝʣʴʥʳʝ ʦʩʪʘʥʮʦʚʳʝ 

ʤʘʩʩʠʚʳ ʩ ʧʦʣʦʛʦ-ʥʘʢʣʦʥʥʳʤʠ ʜʝʥʫʜʘʮʠʦʥʥʳʤʠ ʧʴʝʜʝʩʪʘʣʘʤʠ. ʅʘ ʧʦʙʝʨʝʞʴʝ 

ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʜʘʥʥʳʡ ʪʠʧ ʨʝʣʴʝʬʘ ʨʘʟʚʠʪ ʫʟʢʦʡ ʧʦʣʦʩʦʡ ʩ ʥʝʢʦʪʦʨʳʤ 
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ʨʘʩʰʠʨʝʥʠʝʤ ʚ ʦʙʨʘʤʣʝʥʠʠ ʚʧʘʜʠʥ ʖʞʥʦʛʦ ʇʨʠʤʦʨʴʷ ʠ ʚ ʫʩʪʴʷʭ ʨʝʢ ʉʠʭʦʪʵ-

ɸʣʠʥʷ [ʂʦʨʦʪʢʠʡ, 1977]. 

ʅʠʟʢʦʛʦʨʥʳʡ ʨʝʣʴʝʬ ʚ ʧʨʝʜʝʣʘʭ ʚʦʜʦʩʙʦʨʘ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ 

ʚʠʜʘʭ: ʤʘʩʩʠʚʥʦ-ʧʣʦʩʢʦʛʦʨʥʳʡ, ʤʘʩʩʠʚʥʳʡ ʩ ʰʘʪʨʦʚʳʤʠ ʚʦʜʦʨʘʟʜʝʣʘʤʠ ʠ 

ʨʝʟʢʦ ʨʘʩʯʣʝʥʝʥʥʳʡ. ɸʙʩʦʣʶʪʥʳʝ ʚʳʩʦʪʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʪʤʝʪʢʘʤʠ ʚ 

ʧʨʝʜʝʣʘʭ 500-1000 ʤ ʩ ʛʣʫʙʠʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ ʜʦ 30-600 ʤ, ʥʘ 

ʙʘʟʘʣʴʪʦʚʳʭ ʧʣʘʪʦ ï ʜʦ 100-500 ʤ (ʨʠʩʫʥʦʢ 3). ɺ ʧʨʝʜʝʣʘʭ ʤʘʩʩʠʚʥʦʛʦ 

ʥʠʟʢʦʛʦʨʴʷ ʥʘʙʣʶʜʘʶʪʩʷ ʦʩʪʘʥʮʳ ʩʨʝʜʥʝʛʦʨʴʷ, ʦʛʨʘʥʠʯʝʥʥʳʝ ʫʩʪʫʧʘʤʠ 

[ʂʦʨʦʪʢʠʡ, 2002]. 

 

ʈʠʩʫʥʦʢ 3. ʌʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʢʘʨʪʘ ʚʦʜʦʩʙʦʨʘ ʟʘʣʠʚʘ ʇʝʪʨʘ 

ɺʝʣʠʢʦʛʦ (ʢʘʨʪʘ ʩʦʩʪʘʚʣʝʥʘ ʘʚʪʦʨʦʤ). 
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ʇʣʦʩʢʦʛʦʨʥʦʝ ʩʨʝʜʥʝʛʦʨʴʝ ʠ ʥʠʟʢʦʛʦʨʴʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʩʝʚʝʨʝ ʙʘʩʩʝʡʥʘ ʨ. ʇʘʨʪʠʟʘʥʩʢʘʷ, ʘ ʪʘʢʞʝ ʚ ʢʠʪʘʡʩʢʦʡ 

ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ ʨ. ʈʘʟʜʦʣʴʥʦʡ (ʨʠʩʫʥʦʢ 4), ʛʜʝ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳ ʙʘʟʘʣʴʪʦʚʳʝ 

ʧʦʢʨʦʚʳ. ʍʘʨʘʢʪʝʨʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʵʪʦʛʦ ʩʨʝʜʥʝʛʦʨʴʷ ï ʚʳʜʝʨʞʘʥʥʦʩʪʴ 

ʘʙʩʦʣʶʪʥʳʭ ʚʳʩʦʪ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʷʭ, ʦʭʚʘʪʳʚʘʶʱʠʭ ʥʝʩʢʦʣʴʢʦ 

ʚʦʜʦʩʙʦʨʥʳʭ ʙʘʩʩʝʡʥʦʚ. ʉʨʝʜʠ ʵʪʠʭ ʚʳʨʦʚʥʝʥʥʳʭ ʟʘʙʦʣʦʯʝʥʥʳʭ 

ʚʦʜʦʨʘʟʜʝʣʦʚ ʚʦʟʚʳʰʘʶʪʩʷ ʙʘʟʘʣʴʪʦʚʳʝ ʢʫʧʦʣʘ ʠ ʜʝʥʫʜʘʮʠʦʥʥʳʝ ʦʩʪʘʥʮʦʚʳʝ 

ʤʘʩʩʠʚʳ. ɼʣʷ ʩʪʫʧʝʥʯʘʪʦ-ʧʣʦʩʢʦʛʦʨʥʦʛʦ ʩʨʝʜʥʝʛʦʨʴʷ ʭʘʨʘʢʪʝʨʥʳ ʬʝʩʪʦʥʯʘʪʦ-

ʮʠʨʢʦʦʙʨʘʟʥʦʝ ʨʘʩʯʣʝʥʝʥʠʝ, ʩʪʫʧʝʥʯʘʪʦʩʪʴ ʚʦʜʦʨʘʟʜʝʣʦʚ ʠ ʩʢʣʦʥʦʚ ʜʦʣʠʥ 

[ʆʣʝʡʥʠʢʦʚ, 1976]. 

 

ʈʠʩʫʥʦʢ 4. ʊʠʧʳ ʨʝʣʴʝʬʘ ʠ ʙʝʨʝʛʦʚ ʚ ʚʦʜʦʩʙʦʨʝ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ 

(ʢʘʨʪʘ ʩʦʩʪʘʚʣʝʥʘ ʘʚʪʦʨʦʤ ʧʦ ʜʘʥʥʳʤ [ɻʝʦʩʠʩʪʝʤʳ ɼʘʣʴʥʝʛʦé, 2008; 

ʄʦʪʳʯʢʦ ʠ ʜʨ., 2015]). 
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ʉʨʝʜʥʝʛʦʨʥʳʡ ʨʘʩʯʣʝʥʝʥʥʳʡ ʨʝʣʴʝʬ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʃʠʚʘʜʠʡʩʢʦʛʦ 

ʭʨʝʙʪʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʚʦʩʪʦʢʝ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɼʣʷ ʥʝʛʦ ʪʠʧʠʯʥʳ 

ʤʘʩʩʠʚʥʦ-ʧʣʦʩʢʦʚʝʨʰʠʥʥʳʝ ʠ ʰʘʪʨʦʚʳʝ ʚʦʜʦʨʘʟʜʝʣʳ, ʫʤʝʨʝʥʥʦ ʢʨʫʪʳʝ 

ʧʨʷʤʳʝ ʠʣʠ ʧʨʦʛʨʝʩʩʠʚʥʦ-ʚʦʛʥʫʪʳʝ ʩʢʣʦʥʳ ʩ ʰʠʨʦʢʠʤʠ ʪʝʨʨʘʩʠʨʦʚʘʥʥʳʤʠ 

ʜʦʣʠʥʘʤʠ [ʂʦʨʦʪʢʠʡ, 1983]. 

ɺ ʧʨʝʜʝʣʘʭ ʚʦʜʦʩʙʦʨʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʜʚʘ ʪʠʧʘ ʨʝʣʴʝʬʘ ʩʢʣʦʥʦʚ ʨʝʯʥʳʭ 

ʜʦʣʠʥ. ʈʝʣʴʝʬ, ʩʦʟʜʘʥʥʳʡ ʛʣʫʙʠʥʥʦʡ ʵʨʦʟʠʝʡ, ʨʘʟʚʠʪ ʚ ʚʝʨʭʦʚʴʷʭ ʨʝʢ ʥʘ 

ʫʯʘʩʪʢʘʭ ʨʝʟʢʦ ʨʘʩʯʣʝʥʝʥʥʦʛʦ ʩʨʝʜʥʝʛʦʨʴʷ ʠ ʚ ʟʦʥʘʭ ʨʘʟʚʠʪʠʷ ʨʝʛʨʝʩʩʠʚʥʦʡ 

ʵʨʦʟʠʠ ʚ ʧʨʝʜʝʣʘʭ ʩʪʫʧʝʥʯʘʪʦ-ʧʣʦʩʢʦʛʦʨʥʦʛʦ ʩʨʝʜʥʝʛʦʨʴʷ ʠ ʥʠʟʢʦʛʦʨʴʷ. 

ʇʦʜʦʙʥʳʝ ʩʢʣʦʥʳ ʨʘʟʚʠʪʳ ʚ ʧʨʝʜʝʣʘʭ ʭʨʝʙʪʦʚ ɸʣʝʢʩʝʝʚʩʢʠʡ ʠ ʇʘʨʪʠʟʘʥʩʢʠʡ. 

ʈʝʣʴʝʬ ʵʨʦʟʠʦʥʥʳʭ ʩʢʣʦʥʦʚ, ʠʥʪʝʥʩʠʚʥʦ ʧʝʨʝʨʘʙʦʪʘʥʥʳʭ ʜʝʥʫʜʘʮʠʝʡ, 

ʭʦʨʦʰʦ ʨʘʟʚʠʪ ʥʘ ʫʯʘʩʪʢʘʭ ʙʘʩʩʝʡʥʦʚʦʡ ʠ ʜʦʣʠʥʥʦʡ ʘʩʠʤʤʝʪʨʠʠ [ʅʠʢʦʣʴʩʢʘʷ, 

1969; ʂʦʨʦʪʢʠʡ, 1983]. 

ɺ ʜʦʣʠʥʝ ʨ. ʈʘʟʜʦʣʴʥʘʷ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʯʝʪʳʨʝ ʵʨʦʟʠʦʥʥʦ-

ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʪʝʨʨʘʩʳ. ʇʦʡʤʘ ʧʨʠʧʦʜʥʷʪʘ ʥʘʜ ʨʫʩʣʦʤ ʥʘ 1,5-3 ʤ ʚ ʥʠʟʦʚʴʷʭ 

ʠ ʥʘ 3-6 ʤ ʚ ʚʝʨʭʦʚʴʷʭ. ʆʩʣʦʞʥʝʥʘ ʩʪʘʨʠʮʘʤʠ, ʧʨʠʨʫʩʣʦʚʳʤʠ ʚʘʣʘʤʠ ʠ 

ʣʦʞʙʠʥʘʤʠ. ʇʝʨʚʘʷ ʪʝʨʨʘʩʘ ʠʤʝʝʪ ʨʦʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʨʘʩʯʣʝʥʝʥʥʫʶ 

ʦʚʨʘʛʘʤʠ ʠ ʙʘʣʢʘʤʠ. ɽʝ ʧʨʝʚʳʰʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 3-5 ʤ ʥʘʜ ʧʦʡʤʦʡ, ʘ 

ʧʨʝʚʳʰʝʥʠʝ ʚʪʦʨʦʡ ʪʝʨʨʘʩʳ ï 10-12 ʤ. ʊʨʝʪʴʷ ʪʝʨʨʘʩʘ ʧʦ ʦʢʨʘʠʥʘʤ 

ʠʥʪʝʥʩʠʚʥʦ ʨʘʩʯʣʝʥʝʥʘ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʦʡ ʩʝʪʴʶ ʠ ʠʤʝʝʪ ʫʩʪʫʧ 20-30 ʤ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʯʥʳʭ ʧʦʡʤ. ʏʝʪʚʝʨʪʘʷ ʪʝʨʨʘʩʘ ʦʪʣʠʯʘʝʪʩʷ ʨʘʩʯʣʝʥʝʥʥʦʡ 

ʦʚʨʘʛʘʤʠ ʠ ʙʘʣʢʘʤʠ ʭʦʣʤʠʩʪʦ-ʫʚʘʣʠʩʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʧʨʠʧʦʜʥʷʪʦʡ ʥʘ 50-60 

ʤ ʥʘʜ ʨʝʯʥʳʤʠ ʧʦʡʤʘʤʠ. ʆʥʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ʩʢʣʦʥʘʭ ʜʦʣʠʥʳ ʨ. 

ʈʘʟʜʦʣʴʥʦʡ [ʂʦʨʦʪʢʠʡ, 2004]. 

ɹʝʨʝʛʘ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʦʪʥʦʩʷʪʩʷ ʢ ʨʠʘʩʦʚʦʤʫ ʪʠʧʫ. ʆʥʠ 

ʦʪʣʠʯʘʶʪʩʷ ʩʠʣʴʥʦʡ ʠʟʨʝʟʘʥʥʦʩʪʴʶ, ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʟʘʣʠʚʘʤʠ, ʙʫʭʪʘʤʠ, 

ʦʩʪʨʦʚʘʤʠ, ʧʨʦʣʠʚʘʤʠ. ɺ ʧʨʝʜʝʣʘʭ ʚʦʜʦʩʙʦʨʘ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 

ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʠ ʘʢʢʫʤʫʣʷʪʠʚʥʦ-ʣʘʛʫʥʥʳʝ, ʘʙʨʘʟʠʦʥʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ, ʘ 

ʪʘʢʞʝ ʘʙʨʘʟʠʦʥʥʳʝ ʠ ʘʙʨʘʟʠʦʥʥʦ-ʜʝʥʫʜʘʮʠʦʥʥʳʝ ʪʠʧʳ ʤʦʨʩʢʠʭ ʧʦʙʝʨʝʞʠʡ 

[ʄʦʪʳʯʢʦ ʠ ʜʨ., 2015]. 
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ɸʢʢʫʤʫʣʷʪʠʚʥʳʝ ʠ ʘʢʢʫʤʫʣʷʪʠʚʥʦ-ʣʘʛʫʥʥʳʝ ʙʝʨʝʛʘ ʧʨʠʫʨʦʯʝʥ r ʢ 

ʫʩʪʴʷʤ ʨʝʢ ʩ ʜʣʠʪʝʣʴʥʦʡ ʘʢʢʫʤʫʣʷʮʠʝʡ ʥʘʥʦʩʦʚ. ɼʣʷ ʘʙʨʘʟʠʦʥʥʳʭ ʙʝʨʝʛʦʚ 

ʭʘʨʘʢʪʝʨʥʘ ʩʪʫʧʝʥʯʘʪʘʷ ʘʙʨʘʟʠʦʥʥʘʷ ʧʣʘʪʬʦʨʤʘ ʩ ʙʳʩʪʨʳʤ ʥʘʨʘʩʪʘʥʠʝʤ 

ʛʣʫʙʠʥ. ʕʪʦʪ ʪʠʧ ʙʝʨʝʛʘ ʧʦʜʚʝʨʞʝʥ ʩʦʚʨʝʤʝʥʥʦʡ ʘʙʨʘʟʠʠ ʩ ʫʭʦʜʦʤ ʥʘʥʦʩʦʚ ʥʘ 

ʧʦʜʚʦʜʥʳʡ ʙʝʨʝʛʦʚʦʡ ʩʢʣʦʥ ʠ ʰʝʣʴʬ. ʅʘ ʘʙʨʘʟʠʦʥʥʦ-ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʙʝʨʝʛʘʭ 

ʦʙʳʯʥʳ ʩʢʣʦʥʦʚʳʝ ʧʨʦʮʝʩʩʳ, ʣʠʥʝʡʥʘʷ ʵʨʦʟʠʷ ʠ ʥʘʣʝʜʠ [ʂʦʨʦʪʢʠʡ, ʍʫʜʷʢʦʚ, 

1990]. ɸʙʨʘʟʠʦʥʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʙʝʨʝʛʘ, ʩʦʯʝʪʘʶʱʠʝ ʚ ʩʝʙʝ ʠ 

ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ, ʠ ʘʙʨʘʟʠʦʥʥʳʝ ʫʯʘʩʪʢʠ ʨʘʟʚʠʪʳ ʚ ʤʘʣʳʭ ʙʫʭʪʘʭ ʠ ʟʘʣʠʚʘʭ 

[ʄʦʪʳʯʢʦ ʠ ʜʨ., 2015]. 

ʍʘʨʘʢʪʝʨʥʳʤ ʵʣʝʤʝʥʪʦʤ ʨʝʣʴʝʬʘ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʳ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ 

ʷʚʣʷʶʪʩʷ ʘʢʫʤʤʫʣʷʪʠʚʥʳʝ ʪʝʨʨʘʩʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʣʷʮʠʦʵʚʩʪʘʪʠʯʝʩʢʠʤ 

ʪʨʘʥʩʛʨʝʩʩʠʷʤ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ. ʅʘ ʧʠʢʝ ʪʨʘʥʩʛʨʝʩʩʠʡ ʚʦʟʥʠʢʣʠ 

ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʨʘʚʥʠʥʳ ï ʉʘʤʘʨʛʠʥʩʢʦʝ, ʄʘʢʩʠʤʦʚʩʢʦʝ ʠ ʍʘʩʘʥʩʢʦʝ 

ʚʟʤʦʨʴʷ. ʇʦʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʤʦʨʷ ʘʢʪʠʚʠʟʠʨʦʚʘʣʦ ʨʘʟʤʳʚ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ 

ʬʦʨʤ ʚ ʧʨʝʜʝʣʘʭ ʚʩʝʛʦ ʧʦʙʝʨʝʞʴʷ ʇʨʠʤʦʨʴʷ. ʉ ʨʝʛʨʝʩʩʠʷʤʠ ʦʢʝʘʥʘ ʩʚʷʟʘʥʳ 

ʧʝʨʝʫʛʣʫʙʣʝʥʥʳʝ ʜʦʣʠʥʳ ʥʘ ʰʝʣʴʬʝ ʠ ʧʦʙʝʨʝʞʴʝ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ [ʂʦʨʦʪʢʠʡ, 

1994]. 

 

1.4. ʂʣʠʤʘʪ 

ɺʦʜʦʩʙʦʨ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʣʘʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʫʤʝʨʝʥʥʦʛʦ ʤʫʩʩʦʥʥʦʛʦ ʢʣʠʤʘʪʘ [ɸʣʠʩʦʚ, 1956]. ɼʣʷ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʭʘʨʘʢʪʝʨʥʘ ʪʠʧʠʯʥʦ ʤʫʩʩʦʥʥʘʷ ʮʠʨʢʫʣʷʮʠʷ c ʦʪʯʝʪʣʠʚʦʡ ʩʝʟʦʥʥʦʩʪʴ ʁ ʚ 

ʚʳʧʘʜʝʥʠʠ ʦʩʘʜʢʦʚ ʠ ʥʘʧʨʘʚʣʝʥʠʠ ʚʝʪʨʦʚ. ɺ ʭʦʣʦʜʥʦʝ ʚʨʝʤʷ ʛʦʜʘ ʨʝʞʠʤ 

ʧʦʛʦʜʳ ʚ ʦʩʥʦʚʥʦʤ ʦʙʫʩʣʦʚʣʝʥ ʜʚʫʤʷ ʬʘʢʪʦʨʘʤʠ: ɸʟʠʘʪʩʢʠʤ ʘʥʪʠʮʠʢʣʦʥʦʤ ʚ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʯʘʩʪʠ ɸʟʠʠ ʠ ʮʠʢʣʦʥʘʤʠ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʶʪ ʩʦ ʩʪʦʨʦʥʳ 

ɾʝʣʪʦʛʦ ʠʣʠ ɺʦʩʪʦʯʥʦ-ʂʠʪʘʡʩʢʦʛʦ ʤʦʨʷ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ, ʧʦʧʦʣʥʷʷ 

ɸʣʝʫʪʩʢʫʶ ʜʝʧʨʝʩʩʠʶ [ʄʘʢʘʛʦʥʦʚʘ, 2013]. ɺ ʪʝʧʣʦʝ ʚʨʝʤ ̫ ʛʦʜʘ ʧʦʛʦʜʫ 

ʦʧʨʝʜʝʣʷʝʪ ʯʝʨʝʜʦʚʘʥʠʝ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʡ ʜʝʧʨʝʩʩʠʠ ʠ ʦʭʦʪʦʤʦʨʩʢʦʛʦ 

ʘʥʪʠʮʠʢʣʦʥʘ, ʤʝʞʜʫ ʟʦʥʘʤʠ ʚʣʠʷʥʠʷ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʦʞʝʥʘ ʠʟʫʯʘʝʤʘʷ 
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ʪʝʨʨʠʪʦʨʠʷ [ʐʘʪʠʣʠʥʘ, ɸʥʞʠʥʘ, 2011]. ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ ʚʦʟʤʦʞʝʥ ʚʳʭʦʜ 

ʪʘʡʬʫʥʦʚ ʥʘ ʠʟʫʯʘʝʤʫʶ ʪʝʨʨʠʪʦʨʠʶ [ʄʘʤʝʜʦʚ, ʇʘʚʣʦʚ, 1968]. 

ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʥʘ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʫʙʳʚʘʝʪ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ. ɼʦʣʠʥʘ ʨ. ʄʫʣʠʥʭʵ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜ ʙʘʩʩʝʡʥʘ 

ʨ. ʈʘʟʜʦʣʴʥʦʡ ʧʦʣʫʯʘʶʪ ʤʝʥʝʝ 600 ʤʤ ʦʩʘʜʢʦʚ ʚ ʛʦʜ. ɼʣʷ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ 

ʙʘʩʩʝʡʥʘ ʨ. ʈʘʟʜʦʣʴʥʦʡ ʭʘʨʘʢʪʝʨʥʘ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʤʝʥʝʝ 600 

ʤʤ. ʅʘ ʟʘʧʘʜʝ ʠ ʶʛʦ-ʟʘʧʘʜʝ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 600-700 ʤʤ. ɺ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʚʦʜʦʩʙʦʨʘ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 700-800 

ʤʤ, ʥʘ ʚʦʩʪʦʢʝ ï ʜʦ 800-900 ʤʤ (ʨʠʩʫʥʦʢ 5) [ʅʘʫʯʥʦ-ʧʨʠʢʣʘʜʥʦʡé, 1988]. 

 

ʈʠʩʫʥʦʢ 5. ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʚʦʜʦʩʙʦʨʝ ʟʘʣʠʚʝ ʇʝʪʨʘ 

ɺʝʣʠʢʦʛʦ (ʢʘʨʪʘ ʩʦʩʪʘʚʣʝʥʘ ʘʚʪʦʨʦʤ ʧʦ ʜʘʥʥʳʤ [Fick, Hijmans, 2017]). 

ɿʠʤʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʭʦʣʦʜʥʦʡ ʠ ʤʘʣʦʩʥʝʞʥʦʡ ʧʦʛʦʜʦʡ, ʩ ʩʠʣʴʥʳʤʠ 

ʩʝʚʝʨʥʳʤʠ ʚʝʪʨʘʤʠ. ʅʘʙʣʶʜʘʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʘʥʪʠʮʠʢʣʦʥʘʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 
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ɸʟʠʘʪʩʢʦʛʦ ʤʘʢʩʠʤʫʤʘ. ʇʝʨʚʳʝ ʟʘʤʦʨʦʟʢʠ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ 

ʦʢʪʷʙʨʷ, ʘ ʧʝʨʚʳʡ ʩʥʝʛ ʚʳʧʘʜʘʝʪ ʚ ʩʝʨʝʜʠʥʝ ʥʦʷʙʨʷ. ʉʨʝʜʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʩʦʩʪʘʚʣʷʶʪ ï12ʦʉ ʠ ʚʳʰʝ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʠ ʥʘ ʧʦʙʝʨʝʞʴʝ (ʨʠʩʫʥʦʢ 6) [ʅʘʫʯʥʦ-

ʧʨʠʢʣʘʜʥʦʡé, 1988]. 

 

ʈʠʩʫʥʦʢ 6. ʉʨʝʜʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʷʥʚʘʨʷ ʚ ʚʦʜʦʩʙʦʨʝ ʟʘʣʠʚʝ ʇʝʪʨʘ 

ɺʝʣʠʢʦʛʦ (ʢʘʨʪʘ ʩʦʩʪʘʚʣʝʥʘ ʘʚʪʦʨʦʤ ʧʦ ʜʘʥʥʳʤ [Fick, Hijmans, 2017]). 

ɺʦ ʚʥʫʪʨʠʤʘʪʝʨʠʢʦʚʳʭ ʯʘʩʪʷʭ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʣʷʝʪ ï14éï16ʦʉ. 

ɺ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʥʘ ʚʦʩʪʦʢʝ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʥʘ ʧʦʥʠʞʘʝʪʩʷ ʜʦ  

ï18éï20ʦʉ. ʀʥʦʛʜʘ ʥʘʙʣʶʜʘʶʪʩʷ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʦʪʪʝʧʝʣʠ. ɿʘ ʩʝʟʦʥ 

ʚʳʧʘʜʘʝʪ ʦʢʦʣʦ 6% ʦʪ ʛʦʜʦʚʦʡ ʩʫʤʤʳ ʦʩʘʜʢʦʚ, ʤʦʱʥʦʩʪʴ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ 

ʤʘʣʘ. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʧʦʥʠʞʝʥʘ ʠ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 57%. 

ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʩʦʩʪʘʚʣʷʝʪ 5,5 ʤ/ʩ ʚ ʜʝʢʘʙʨʝ, 6,3 ï ʚ ʥ̫ʚʘʨʝ ʠ 5,6 ʚ 
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ʬʝʚʨʘʣʝ. ɺ ʜʝʢʘʙʨʝ, ʷʥʚʘʨʝ ʠ ʬʝʚʨʘʣʝ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʧʦʚʪʦʨʷʝʤʦʩʪʴ 

ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʚʝʪʨʦʚ ʩʝʚʝʨʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ [ʅʘʫʯʥʦ-ʧʨʠʢʣʘʜʥʦʡé, 1988]. 

ɺʝʩʥʘ ʥʘʩʪʫʧʘʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʦ, ʛʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ ʵʪʦʤʫ 

ʷʚʣʷʝʪʩʷ ʦʭʣʘʞʜʘʶʱʝʝ ʚʣʠʷʥʠʝ ʤʦʨʷ. ɼʦ ʩʝʨʝʜʠʥʳ ʘʧʨʝʣʷ ʚʦʟʤʦʞʥʳ ʦʩʘʜʢʠ 

ʚ ʚʠʜʝ ʩʥʝʛʘ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ï +4,4ʦʉ. ʉʨʝʜʥʠʝ ʩʢʦʨʦʩʪʠ ʚʝʪʨʦʚ 

ʩʥʠʞʘʶʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʟʠʤʦʡ (4,7 ʤ/ʩ ʚ ʤʘʨʪʝ, ʚ ʘʧʨʝʣʝ ï 4,2 ʠ 3,8 ʚ ʤʘʝ). 

ɺʝʪʨʳ ʩʝʚʝʨʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚʩʝ ʝʱʝ ʧʨʝʦʙʣʘʜʘʶʪ ʚ ʤʘʨʪʝ. ɺ ʘʧʨʝʣʝ ʠ ʤʘʝ 

ʨʘʩʪʝʪ ʟʥʘʯʝʥʠʝ ʚʝʪʨʦʚ ʶʞʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ [ʅʘʫʯʥʦ-ʧʨʠʢʣʘʜʥʦʡé, 1988]. 

 

ʈʠʩʫʥʦʢ 7. ʉʨʝʜʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠʶʣʷ ʚ ʚʦʜʦʩʙʦʨʝ ʟʘʣʠʚʝ ʇʝʪʨʘ 

ɺʝʣʠʢʦʛʦ (ʢʘʨʪʘ ʩʦʩʪʘʚʣʝʥʘ ʘʚʪʦʨʦʤ ʧʦ ʜʘʥʥʳʤ [Fick, Hijmans, 2017]). 

ɼʣʷ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʪʠʧʠʯʥʦ ʯʝʨʝʜʦʚʘʥʠʝ ʮʠʢʣʦʥʦʚ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʡ 

ʜʝʧʨʝʩʩʠʠ ʠ ʦʭʦʪʦʤʦʨʩʢʦʛʦ ʘʥʪʠʮʠʢʣʦʥʘ. ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʘ ʥʝʨʝʜʢʠ 

ʪʘʡʬʫʥʳ [ʄʘʤʝʜʦʚ, ʇʘʚʣʦʚ, 1968]. ɻʦʩʧʦʜʩʪʚʫʶʪ ʚʝʪʨʳ ʶʞʥʦʛʦ ʠ ʶʛʦ-
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ʚʦʩʪʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʡ. ʅʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʩʨʝʜʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʠʶʣʷ ʩʦʩʪʘʚʣʷʶʪ +19é+20 ʦʉ, ʘ ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʧʘʜʘʝʪ ʜʦ 

+17é+18ʦʉ (ʨʠʩʫʥʦʢ 7). ɺ ʵʪʦʪ ʩʝʟʦʥ ʚʳʩʦʢʠ ʧʦʢʘʟʘʪʝʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ï ʦʢʦʣʦ 82,6%. ɿʘ ʩʝʟʦʥ ʚʳʧʘʜʘʝʪ ʦʢʦʣʦ 43% ʦʪ ʛʦʜʦʚʦʡ ʩʫʤʤʳ 

ʦʩʘʜʢʦʚ. ʇʨʝʦʙʣʘʜʘʶʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ ï ʁ ʞʥʦʝ. ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ 

ʩʦʩʪʘʚʣʷʝʪ 3,1 ʤ/ʩ ʚ ʠʶʥʝ, 2,9 ʤ/ʩ ï ʚ ʠʶʣʝ ʠ 2,7 ʤ/ʩ ï ʚ ʘʚʛʫʩʪʝ [ʅʘʫʯʥʦ-

ʧʨʠʢʣʘʜʥʦʡé, 1988]. 

ʆʩʝʥʴ ʪʝʧʣʘʷ ʠ ʩʫʭʘʷ, ʙʣʘʛʦʜʘʨʷ ʦʩʣʘʙʣʝʥʠʶ ʮʠʢʣʦʥʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʧʘʜʘʝʪ ʤʝʜʣʝʥʥʦ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʩʦʩʪʘʚʣʷʝʪ 6,6ʦʉ, ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ï 66%. ʇʨʠʤʝʨʥʘʷ ʜʘʪʘ ʧʦʷʚʣʝʥʠʷ 

ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ï 12 ʥʦʷʙʨʷ. ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʚʝʪʨʦʚ ʩʦʩʪʘʚʣʷʝʪ 3 ʤ/ʩ ʚ 

ʩʝʥʪʷʙʨʝ, 3,8 ʤ/ʩ ʚ ʦʢʪʷʙʨʝ ʠ 4,6 ʤ/ʩ ʚ ʥʦʷʙʨʝ. ʇʨʝʦʙʣʘʜʘʶʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ï 

ʩʝʚʝʨʥʦʝ [ʅʘʫʯʥʦ-ʧʨʠʢʣʘʜʥʦʡé, 1988]. 

 

1.5. ɺʥʫʪʨʝʥʥʠʝ ʚʦʜʳ 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʨʝʢ ʚ ʚʦʜʦʩʙʦʨʝ ʷʚʣʷʝʪʩʷ ʠʭ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʥʝʙʦʣʴʰʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʦʭʦʞʜʝʥʠʝʤ ʣʠʥʠʠ 

ʚʦʜʦʨʘʟʜʝʣʘ ʨʷʜʦʤ ʩ ʧʦʙʝʨʝʞʴʝʤ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʘʜʘʶʱʠʭ ʦʩʘʜʢʦʚ, 

ʧʝʨʝʩʝʯʝʥʥʳʡ ʨʝʣʴʝʬ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦʝ ʠʩʧʘʨʝʥʠʝ ʦʧʨʝʜʝʣʷʶʪ ʚʳʩʦʢʫʶ 

ʛʫʩʪʦʪʫ ʨʝʯʥʦʡ ʩʝʪʠ ʚ ʚʦʜʦʩʙʦʨʝ. ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʚʦʜʦʨʘʟʜʝʣʦʚ ʷʚʣʷʝʪʩʷ 

ʭʨ. ʉʠʭʦʪʵ-ɸʣʠʥʴ, ʩ ʚʦʩʪʦʯʥʦʛʦ ʩʢʣʦʥʘ ʢʦʪʦʨʦʛʦ ʨʝʢʠ ʚʧʘʜʘʶʪ ʚ ʗʧʦʥʩʢʦʝ 

ʤʦʨʝ. ɺʪʦʨʳʤ ʛʣʘʚʥʳʤ ʚʦʜʦʨʘʟʜʝʣʦʤ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ɺʦʩʪʦʯʥʦ-

ʄʘʥʴʯʞʫʨʩʢʠʭ ʛʦʨ. ɼʣʷ ʨʝʢ, ʙʝʨʫʱʠʭ ʥʘʯʘʣʦ ʦʪʪʫʜʘ, ʭʘʨʘʢʪʝʨʥʳ ʨʫʩʣʘ ʩ 

ʦʙʠʣʠʝʤ ʧʦʨʦʛʦʚ ʠ ʧʝʨʝʢʘʪʦʚ, ʙʳʩʪʨʘʷ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠ ̫ ʠ ʫʟʢʠʝ ʢʨʫʪʳʝ 

ʩʢʣʦʥʳ ʜʦʣʠʥ [ɹʦʙʨʠʢ, 1980]. 

ɿʠʤʦʡ ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʯʝʪʣʠʚʦ ʚʳʨʘʞʝʥʥʘʷ ʤʝʞʝʥʴ ʠ ʨʝʢʠ ʠʩʩʣʝʜʫʝʤʳʭ 

ʨʘʡʦʥʦʚ ʣʠʙʦ ʧʝʨʝʭʦʜʷʪ ʥʘ ʧʦʜʟʝʤʥʦʝ ʧʠʪʘʥʠʝ, ʣʠʙʦ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʨʟʘʶʪ. 

ʈʘʩʭʦʜ ʚʦʜʳ ʧʨʠʦʙʨʝʪʘʝʪ ʩʚʦʠ ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ. ɺʝʩʝʥʥʝʝ ʧʦʣʦʚʦʜʴʝ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʚʳʨʘʞʝʥʦ ʚ ʩʠʣʫ ʤʘʣʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʚʝʨʜʳʭ ʦʩʘʜʢʦʚ ʟʠʤʦʡ. 

ɼʣʷ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʠ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ ʦʩʝʥʠ ʭʘʨʘʢʪʝʨʥʳ ʜʦʞʜʝʚʳʝ ʧʘʚʦʜʢʠ, 
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ʢʦʪʦʨʳʝ ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ ʚʳʟʳʚʘʶʪ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʥʘʚʦʜʥʝʥʠʷ [ɼʫʙʠʥʘ ʠ 

ʜʨ., 2018; ʐʘʤʦʚ ʠ ʜʨ., 2023]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʨʝʢ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʭʘʨʘʢʪʝʨʥʦ ʣʝʪʥʝʝ ʜʦʞʜʝʚʦʝ ʧʠʪʘʥʠʝ [ɻʘʨʮʤʘʥ, 2008]. 

ʉʘʤʳʤʠ ʢʨʫʧʥʳʤʠ ʨʝʢʘʤʠ ʚʦʜʦʩʙʦʨʘ ʷʚʣʷʶʪʩʷ ʈʘʟʜʦʣʴʥʘʷ, 

ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʚʦʜʦʩʙʦʨʘ, ʠ ʇʘʨʪʠʟʘʥʩʢʘʷ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ 

ʥʘ ʚʦʩʪʦʢʝ. ʈʝʢʘ ʈʘʟʜʦʣʴʥʘʷ ʧʨʦʪʝʢʘʝʪ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʂʠʪʘʷ ʠ ʈʦʩʩʠʠ. ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʢʫ ʨʘʚʥʠʥʥʦʛʦ ʪʠʧʘ. ɼʣʠʥʘ 

ʚʦʜʦʪʦʢʘ ʩʦʩʪʘʚʣʷʝʪ 245 ʢʤ. ʇʨʠ ʚʧʘʜʝʥʠʠ ʚ ɸʤʫʨʩʢʠʡ ʟʘʣʠʚ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ 

ʨʝʢʘ ʦʙʨʘʟʫʝʪ ʊʘʚʨʠʯʘʥʩʢʠʡ ʣʠʤʘʥ. ʉ ʟʘʧʘʜʘ ʚ ʨ. ʈʘʟʜʦʣʴʥʫʶ ʚʧʘʜʘʶʪ ʨʝʢʠ 

ɻʨʷʟʥʘʷ, ɻʨʘʥʠʪʥʘʷ, ʂʨʝʩʪʴʷʥʢʘ, ɹʦʨʠʩʦʚʢʘ ʠ ʜʨ. C ʚʦʩʪʦʢʘ ï ʨ. ʂʠʧʘʨʠʩʦʚʢʘ 

ʠ ʜʨ. ʆʟʝʨʘ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʈʘʟʜʦʣʴʥʦʡ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʤʝʶʪ 

ʩʪʘʨʠʯʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ʂʨʫʧʥʳʝ ʦʟʝʨʘ ï ʉʘʟʘʥʴʝ ʠ ʋʪʠʥʦʝ [ʈʝʩʫʨʩʳ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜé, 1972]. 

ʈʝʢʘ ʇʘʨʪʠʟʘʥʩʢʘʷ ʚʧʘʜʘʝʪ ʚ ʟʘʣʠʚ ʅʘʭʦʜʢʘ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ, ʠ ʜʣʠʥʘ ʝʝ 

ʚʦʜʦʪʦʢʘ ʩʦʩʪʘʚʣʷʝʪ 142 ʢʤ. ʉ ʟʘʧʘʜʘ ʚ ʥʝʝ ʚʧʘʜʘʶʪ ʨʨ. ʉʝʨʛʝʝʚʢʘ, 

ɺʦʜʦʧʘʜʥʘʷ, ʆʣʴʛʘ ʠ ʜʨ. ʉ ʚʦʩʪʦʢʘ ï ʄʝʣʴʥʠʢʠ, ʊʠʛʨʦʚʘʷ, ɽʢʘʪʝʨʠʥʦʚʢʘ ʠ ʜʨ. 

[ʈʝʩʫʨʩʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜé, 1972]. 

ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʨʝʢʘʤʠ ʷʚʣʷʶʪʩʷ 

ɸʨʪʸʤʦʚʢʘ (ʦʩʥʦʚʥʳʝ ʧʨʠʪʦʢʠ ï ʂʫʯʝʣʠʥʦʚʘ, ʂʥʝʚʠʯʘʥʢʘ, ʉʫʚʦʨʦʚʢʘ, 

ɹʦʣʴʰʘʷ ʉʦʣʜʘʪʢʘ), ʐʢʦʪʦʚʢʘ (ʦʩʥʦʚʥʳʝ ʧʨʠʪʦʢʠ ï ɺʦʨʦʙʴʸʚʢʘ ʠ ʉʪʝʢʣʷʥʫʭʘ) 

ʠ ʉʫʭʦʜʦʣ (ʦʩʥʦʚʥʳʝ ʧʨʠʪʦʢʠ ï ɻʘʤʘʶʥʦʚʘ, ʃʦʚʘʛʘ). ʀʟ ʤʝʥʝʝ ʢʨʫʧʥʳʭ ʨʝʢ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʇʝʨʚʫ  ʁ ʈʝʯʢʫ ʠ ɹʦʛʘʪʫʶ, ʢʦʪʦʨʳʝ ʧʨʦʪʝʢʘʶʪ ʥʘ ʧ-ʦʚʝ 

ʄʫʨʘʚʴʝʚʘ-ɸʤʫʨʩʢʦʛʦ [ɺʰʠʚʢʦʚʘ ʠ ʜʨ., 2023; ʐʘʤʦʚ ʠ ʜʨ., 2025]. ʅʘ ʶʛʦ-

ʟʘʧʘʜʝ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʥʦʛʦ ʤʝʣʢʠʭ ʨʝʢ ï ɸʤʙʘ, 

ɹʘʨʘʙʘʰʝʚʢʘ, ʅʘʨʚʘ, ɹʨʫʩʴʷ, ʇʦʡʤʘ ʠ ʜʨ. ʅʘ ʚʦʩʪʦʢʝ, ʧʦʤʠʤʦ ʇʘʨʪʠʟʘʥʩʢʦʡ, ʚ 

ʟʘʣʠʚ ʚʧʘʜʘʶʪ ʪʘʢʠʝ ʨʝʢʠ, ʢʘʢ ʃʠʪʦʚʢʘ ʠ ʇʝʪʨʦʚʢʘ [ʈʝʩʫʨʩʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʚʦʜé, 1972]. 
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1.6. ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ 

ʊʝʨʨʠʪʦʨʠʷ ʚʦʜʦʩʙʦʨʘ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʖʞʥʦʡ 

ʉʠʭʦʪʵ-ɸʣʠʥʩʢʦʡ ʧʦʜʧʨʦʚʠʥʮʠʠ ʟʦʥʳ ʙʫʨʳʭ ʠ ʧʦʜʟʦʣʠʩʪʦ-ʙʫʨʳʭ ʣʝʩʥʳʭ 

ʧʦʯʚ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʩʫʙʙʦʨʝʘʣʴʥʦʛʦ ʧʦʷʩʘ [ʀʚʘʥʦʚ, 1964]. 

ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʵʣʶʚʠʝʤ ʠ ʵʣʶʚʦ-ʜʝʣʶʚʠʝʤ 

[ʇʰʝʥʠʯʥʠʢʦʚ, 2005]. ʉʫʤʤʘ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʩʦʩʪʘʚʣʷʝʪ 1400-2000Á, 

ʢʦʵʬʬʠʮʠʝʥʪ ʫʚʣʘʞʥʝʥʠʷ ï ʦʢʦʣʦ 1-1,33, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʜʘʥʥʫʶ 

ʧʦʜʧʨʦʚʠʥʮʠʶ ʢʘʢ ʠʟʙʳʪʦʯʥʦ ʚʣʘʞʥʫʶ [ʇʦʯʚʝʥʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ 

ʨʘʡʦʥʠʨʦʚʘʥʠʝé, 1962]. 

ʅʘ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʧʦʯʚ (ʨʠʩʫʥʦʢ 

8): ʧʦʡʤʝʥʥʳʝ, ʦʩʪʘʪʦʯʥʦ-ʧʦʡʤʝʥʥʳʝ, ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʳʝ ʩʣʦʠʩʪʳʝ, 

ʣʫʛʦʚʦ-ʙʫʨʳʝ ʦʧʦʜʟʦʣʝʥʥʳʝ ʪʠʧʠʯʥʳʝ ʠ ʛʣʝʝʚʳʝ, ʙʫʨʳʝ ʣʝʩʥʳʝ ʪʠʧʠʯʥʳʝ ʠ 

ʦʧʦʜʟʦʣʝʥʥʳʝ, ʧʦʜʟʦʣʠʩʪʦ-ʙʫʨʳʝ ʠ ʙʫʨʳʝ ʣʝʩʥʳʝ ʛʣʝʝʚʳʝ, ʛʦʨʥʦ-ʣʝʩʥʳʝ 

ʙʫʨʳʝ ʪʠʧʠʯʥʳʝ ʠ ʦʧʦʜʟʦʣʝʥʥʳʝ, ʛʦʨʥʦ-ʣʝʩʥʳʝ ʙʫʨʳʝ ʛʣʝʝʚʳʝ ʠ ʛʦʨʥʦ-ʣʝʩʥʳʝ 

ʞʝʣʪʦ-ʙʫʨʳʝ [ɼʦʙʨʦʚʦʣʴʩʢʠʡ, ʋʨʫʩʝʚʩʢʘʷ, 2004]. 

ʇʦʡʤʝʥʥʳʝ, ʦʩʪʘʪʦʯʥʦ-ʧʦʡʤʝʥʥʳʝ ʠ ʘʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʳʝ ʩʣʦʠʩʪʳʝ 

ʧʦʯʚʳ ʧʨʠʫʨʦʯʝʥʳ ʢ ʜʦʣʠʥʘʤ ʨʝʢ. ʀʭ ʧʨʦʬʠʣʴ ʩʣʘʙʦ ʨʘʩʯʣʝʥʝʥ ʥʘ ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʛʦʨʠʟʦʥʪʳ ʠ ʠʤʝʝʪ ʦʜʥʦʪʦʥʥʳʡ ʙʫʨʦʚʘʪʦ-ʩʝʨʳʡ ʮʚʝʪ. ɹʣʘʛʦʜʘʨʷ ʣʝʛʢʦʤʫ 

ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʦʩʪʘʪʦʯʥʦ-ʧʦʡʤʝʥʥʳʝ ʧʦʯʚʳ ʭʦʨʦʰʦ ʜʨʝʥʠʨʦʚʘʥʳ ʠ ʥʝ 

ʩʪʨʘʜʘʶʪ ʦʪ ʧʝʨʝʫʚʣʘʞʥʝʥʠʷ ʚʦ ʚʨʝʤʷ ʣʝʪʥʠʭ ʜʦʞʜʝʡ. ɼʘʥʥʳʝ ʧʦʯʚʳ ʟʘʣʝʛʘʶʪ ʥʘ 

ʥʠʟʢʠʭ ʧʦʣʦʛʠʭ ʛʨʠʚʘʭ ʠ ʧʦʥʠʞʝʥʥʳʭ ʚʳʨʦʚʥʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʥʠʟʢʦʡ ʧʦʡʤʳ 

ʨ. ʈʘʟʜʦʣʴʥʦʡ. ɸʣʣʶʚʠʘʣʴʥʦ-ʣʫʛʦʚʳʝ ʩʣʦʠʩʪʳʝ ʧʦʯʚʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʥʝʦʜʥʦʨʦʜʥʳʤ ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʠ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʚʦʜʦʦʭʨʘʥʥʦʝ ʠ 

ʧʨʦʪʠʚʦʵʨʦʟʠʡʥʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʧʨʦʠʟʨʘʩʪʘʶʱʘʷ ʥʘ ʥʠʭ ʝʩʪʝʩʪʚʝʥʥʘʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʜʝʨʞʠʚʘʝʪ ʙʫʨʥʳʝ ʧʦʪʦʢʠ ʚʦʜʳ ʚʦ ʚʨʝʤʷ 

ʧʘʚʦʜʢʦʚ [ɽʤʝʣʴʷʥʦʚ, 2022]. 

ʃʫʛʦʚʦ-ʙʫʨʳʝ ʦʧʦʜʟʦʣʝʥʥʳʝ ʠ ʣʫʛʦʚʦ-ʙʫʨʳʝ ʦʧʦʜʟʦʣʝʥʥʳʝ ʛʣʝʝʚʳʝ ʧʦʯʚʳ 

ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʜ ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʳʤʠ ʣʫʛʘʤʠ. ʀʤʝʶʪ ʷʩʥʦ ʨʘʟʛʨʘʥʠʯʝʥʥʳʡ 

ʥʘ ʛʝʥʝʪʠʯʝʩʢʠʝ ʛʦʨʠʟʦʥʪʳ ʧʨʦʬʠʣʴ. ʍʘʨʘʢʪʝʨʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ 

ʚʝʨʭʥʝʤ ʛʦʨʠʟʦʥʪʝ (6-9%) [ʇʫʨʪʦʚʘ, ɹʫʨʜʫʢʦʚʩʢʠʡ, 2016]. 
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ʈʠʩʫʥʦʢ 8. ʇʦʯʚʝʥʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʚʦʜʦʩʙʦʨʘ ʟʘʣʠʚʘ 

ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ (ʢʘʨʪʘ ʩʦʩʪʘʚʣʝʥʘ ʘʚʪʦʨʦʤ ʧʦ ʜʘʥʥʳʤ [The Soil Atlasé, 1986; 

ɸʪʣʘʩ ʇʨʠʤʦʨʩʢʦʛʦé, 2008]). 

ɹʫʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʤʝʞʛʦʨʥʳʭ ʠ ʧʨʝʜʛʦʨʥʳʭ 

ʩʣʘʙʦʨʘʩʯʣʝʥʝʥʥʳʭ ʨʘʚʥʠʥʘʭ ʧʦʜ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʤʠ ʣʝʩʘʤʠ. 

ʇʦʯʚʳ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʡ ʤʝʭʘʥʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ 

ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 5-8% ʠ 

ʙʦʣʝʝ. ɺʥʠʟ ʧʦ ʧʨʦʬʠʣʶ ʦʪʤʝʯʘʝʪʩʷ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʛʫʤʫʩʘ. ʉʨʝʜʠ ʙʫʨʳʭ 
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ʣʝʩʥʳʭ ʧʦʯʚ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʦʧʦʜʟʦʣʝʥʥʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ, ʨʘʟʚʠʚʘʶʪʩʷ 

ʦʥʠ ʧʦʜ ʧʦʢʨʦʚʦʤ ʜʫʙʦʚʦ-ʙʝʨʝʟʦʚʳʭ ʣʝʩʦʚ. ʍʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ 

ʛʫʤʫʩʘ 4-8% ʠ ʙʦʣʝʝ [ʇʰʝʥʠʯʥʠʢʦʚ, ʇʰʝʥʠʯʥʠʢʦʚʘ, 2015]. 

ʇʦʜʟʦʣʠʩʪʦ-ʙʫʨʳʝ, ʙʫʨʳʝ ʣʝʩʥʳʝ ʛʣʝʝʚʳʝ ʧʦʯʚʳ ʨʘʟʚʠʪʳ ʥʘ ʚʳʩʦʢʠʭ 

ʫʚʘʣʘʭ ʨʘʚʥʠʥ ʠ ʚ ʧʨʝʜʛʦʨʴʷʭ ʧʦʜ ʧʦʣʦʛʦʤ ʪʨʘʚʷʥʠʩʪʳʭ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ 

ʣʝʩʦʚ. ʇʨʦʬʠʣʴ ʧʦʜʟʦʣʠʩʪʦ-ʙʫʨʳʭ ʧʦʯʚ ʨʘʟʛʨʘʥʠʯʝʥ ʥʘ ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʛʦʨʠʟʦʥʪʳ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʧʦʜʟʦʣʠʩʪʦ-ʙʫʨʳʭ ʧʦʯʚʘʭ ʩʦʩʪʘʚʣʷʝʪ 4ï5%, 

ʧʨʠ ʵʪʦʤ ʦʥʦ ʨʝʟʢʦ ʩʦʢʨʘʱʘʝʪʩʷ ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ. ʉʨʝʜʠ ʧʦʜʟʦʣʠʩʪʦ-ʙʫʨʳʭ 

ʧʦʯʚ, ʟʘʣʝʛʘʶʱʠʭ ʥʘ ʧʣʦʩʢʠʭ ʚʦʜʦʨʘʟʜʝʣʘʭ, ʚʩʪʨʝʯʘʶʪʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʩ 

ʷʚʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʦʛʣʝʝʥʠʷ [ʇʰʝʥʠʯʥʠʢʦʚ, ʇʰʝʥʠʯʥʠʢʦʚʘ, 2015]. 

ɻʦʨʥʦ-ʣʝʩʥʳʝ ʙʫʨʳʝ ʪʠʧʠʯʥʳʝ ʧʦʯʚʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʚʳʩʦʪʘʭ 500-

900 ʤ, ʘ ʦʧʦʜʟʦʣʝʥʥʳʝ ï ʥʠʞʝ 500-600 ʤ. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʘ ʚʳʩʦʢʘʷ 

ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. ʇʦʩʪʫʧʘʶʱʠʡ ʚ ʧʦʯʚʫ ʦʙʠʣʴʥʳʡ ʨʘʩʪʠʪʝʣʴʥʳʡ 

ʦʧʘʜ ʙʳʩʪʨʦ ʨʘʟʣʘʛʘʝʪʩʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʩʭʦʜʠʪ 

ʥʘʢʦʧʣʝʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʛʫʤʫʩʘ ʠ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ. ʀʥʦʛʜʘ ʚ 

ʛʫʤʫʩʦʚʦʤ ʛʦʨʠʟʦʥʪʝ ʬʠʢʩʠʨʫʝʪʩʷ ʜʘʞʝ ʩʣʘʙʦʱʝʣʦʯʥʘʷ ʨʝʘʢʮʠʷ, ʯʪʦ 

ʩʚʷʟʳʚʘʶʪ ʩ ʥʠʟʦʚʳʤʠ ʧʦʞʘʨʘʤʠ, ʧʦʩʣʝ ʢʦʪʦʨʳʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ 

ʦʩʪʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʦʣʳ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʱʝʣʦʯʥʳʭ 

ʵʣʝʤʝʥʪʦʚ. ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 4-17 % ʠ ʙʦʣʝʝ, ʫʙʳʚʘʷ 

ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ. ʇʨʠ ʵʪʦʤ ʧʦʯʚʳ ʥʘ ʩʢʣʦʥʘʭ ʩʝʚʝʨʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʥʘʠʙʦʣʝʝ 

ʛʫʤʫʩʠʨʦʚʘʥʳ. ʀʟ ʛʦʨʥʦ-ʣʝʩʥʳʭ ʧʦʯʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʠʧʠʯʥʳʝ ʙʫʨʳʝ 

ʣʝʩʥʳʝ, ʙʫʨʳʝ ʣʝʩʥʳʝ ʦʧʦʜʟʦʣʝʥʥʳʝ, ʛʦʨʥʦ-ʣʝʩʥʳʝ ʞʝʣʪʦ-ʙʫʨʳʝ ʧʦʯʚʳ ʠ 

ʛʦʨʥʦ-ʣʝʩʥʳʝ ʙʫʨʳʝ ʛʣʝʝʚʳʝ [ʂʦʩʪʝʥʢʦʚ, ɾʘʨʠʢʦʚʘ, 2017]. 

ɻʦʨʥʦ-ʣʝʩʥʳʝ ʙʫʨʳʝ ʛʣʝʝʚʳʝ ʠ ʛʦʨʥʦ-ʣʝʩʥʳʝ ʞʝʣʪʦ-ʙʫʨʳʝ ʨʘʟʚʠʪʳ ʚ 

ʩʘʤʦʡ ʶʞʥʦʡ ʯʘʩʪʠ ʚʦʜʦʩʙʦʨʘ ʧʦʜ ʯʝʨʥʦʧʠʭʪʦʚʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʤ ʣʝʩʦʤ. 

ʍʘʨʘʢʪʝʨʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ï ʥʘʣʠʯʠʝ ʷʨʢʠʭ 

ʞʝʣʪʦ-ʙʫʨʳʭ ʪʦʥʦʚ ʧʦ ʚʩʝʤʫ ʧʨʦʬʠʣʶ ʠ ʙʦʣʴʰʘʷ ʤʦʱʥʦʩʪʴ ʧʨʦʬʠʣʷ (ʜʦ 50 ʩʤ 

ʠ ʙʦʣʝʝ) [ʇʰʝʥʠʯʥʠʢʦʚ, ʇʰʝʥʠʯʥʠʢʦʚʘ, 2004]. 

ɻʦʨʥʦ-ʣʝʩʥʳʝ ʙʫʨʳʝ ʛʣʝʝʚʳʝ ʧʦʯʚʳ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦ ʛʦʨʥʳʤ ʩʢʣʦʥʘʤ, ʦʩʦʙʝʥʥʦ ʚ ʠʭ ʥʠʞʥʝʡ ʪʨʝʪʠ ʠ ʥʘ 
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ʙʘʟʘʣʴʪʦʚʳʭ ʧʣʘʪʦ. ʕʪʠ ʧʦʯʚʳ ʧʦʯʪʠ ʚʩʝʛʜʘ ʠʤʝʶʪ ʧʨʠʟʥʘʢʠ ʦʧʦʜʟʦʣʠʚʘʥʠʷ. 

ɺ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʛʦʨʥʦ-ʣʝʩʥʳʝ ʙʫʨʳʝ ʛʣʝʝʚʳʝ ʧʦʯʚʳ ʠʩʧʳʪʳʚʘʶʪ 

ʩʠʣʴʥʦʝ ʧʝʨʝʫʚʣʘʞʥʝʥʠʝ. ɻʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ʦʙʳʯʥʦ ʪʝʤʥʦ-ʩʝʨʦʛʦ ʮʚʝʪʘ, ʩ 

ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ ʠ ʠʤʝʝʪ ʤʦʱʥʦʩʪʴ ʜʦ 15-30 ʩʤ. ɺ ʧʦʜʛʫʤʫʩʦʚʦʤ 

ʛʦʨʠʟʦʥʪʝ ʦʪʤʝʯʘʝʪʩʷ ʦʛʣʝʝʥʠʝ ʚ ʚʠʜʝ ʩʠʟʳʭ ʠ ʨʞʘʚʳʭ ʧʷʪʝʥ ʠʣʠ ʚ ʚʠʜʝ ʦʙʱʝʛʦ 

ʩʠʟʦʚʘʪʦʛʦ ʮʚʝʪʘ [ʇʰʝʥʠʯʥʠʢʦʚ, ʇʰʝʥʠʯʥʠʢʦʚʘ, 2004]. 

 

1.7. ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ 

ʉʦʛʣʘʩʥʦ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ɹ.ʇ. ʂʦʣʝʩʥʠʢʦʚʘ [1969], 

ʠʟʫʯʘʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ ʦʪʥʦʩʷʪʩʷ ʢ ʧʦʜʟʦʥʝ ʶʞʥʳʭ ʭʚʦʡʥʦ-

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʄʘʥʴʯʞʫʨʩʢʦʡ ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʣʷ ʥʝʝ 

ʭʘʨʘʢʪʝʨʥʦ ʚʳʩʦʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʪʝʥʠʡ ʥʠʞʥʠʭ ʷʨʫʩʦʚ 

[ʅʝʜʦʣʫʞʢʦ, 1990]. ʌʣʦʨʘ ʦʙʣʘʩʪʠ ʦʪʣʠʯʘʝʪʩʷ ʦʙʠʣʠʝʤ ʨʝʣʠʢʪʦʚʳʭ ʚʠʜʦʚ 

ʪʫʨʛʘʡʩʢʦʡ ʬʣʦʨʳ (ʢʦʥʝʮ ʧʘʣʝʦʛʝʥʘ ï ʥʘʯʘʣʦ ʥʝʦʛʝʥʘ). ʄʥʦʛʠʝ ʨʝʣʠʢʪʳ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠ ʥʝʨʝʜʢʦ ʧʨʝʦʙʣʘʜʘʶʪ ʚ ʩʦʩʪʘʚʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ. ʂ ʠʭ ʭʘʨʘʢʪʝʨʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʦʪʥʦʩʷʪʩʷ: 

ʢʝʜʨ ʢʦʨʝʡʩʢʠʡ (Pinus koraiensis), ʪʠʩ ʦʩʪʨʦʢʦʥʝʯʥʳʡ (Taxus cuspidata), ʦʨʝʭ 

ʤʘʥʴʯʞʫʨʩʢʠʡ (Juglans mandshurica), ʙʘʨʭʘʪ ʘʤʫʨʩʢʠʡ (Phellodendron 

amurense), ʷʩʝʥʴ ʤʘʥʴʯʞʫʨʩʢʠʡ (Fraxinus mandschurica), ʘʨʘʣʠʷ ʤʘʥʴʯʞʫʨʩʢʘʷ 

(Aralia elata), ʟʘʤʘʥʠʭʘ ʚʳʩʦʢʘʷ (Oplopanax elatus), ʵʣʝʫʪʝʨʦʢʦʢʢ ʢʦʣʶʯʠʡ 

(Eleutherococcus senticosus) ʠ ʜʨ. [ʂʫʨʝʥʮʦʚʘ, 1968]. 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʤʘʥʴʯʞʫʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʠʜʦʚ ʠʤʝʶʪ 

ʷʧʦʥʦ-ʢʠʪʘʡʩʢʦ-ʢʦʨʝʡʩʢʠʝ ʘʨʝʘʣʳ, ʥʘʧʨʠʤʝʨ, ʜʠʦʩʢʦʨʝʷ ʥʠʧʧʦʥʩʢʘʷ 

(Dioscorea nipponica). ʄʘʥʴʯʞʫʨʩʢʘʷ ʬʣʦʨʘ ʩʦʜʝʨʞʠʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʙʦʣʴʰʦʝ 

ʯʠʩʣʦ ʪʝʧʣʦʣʶʙʠʚʳʭ ʣʝʩʥʳʭ ʚʠʜʦʚ, ʙʣʠʞʘʡʰʠʝ ʨʦʜʩʪʚʝʥʥʠʢʠ ʢʦʪʦʨʳʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʩʫʙʪʨʦʧʠʢʘʭ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ, ʘ ʪʘʢʞʝ ʚ ʣʝʩʘʭ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʦʥ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ [ʇʨʦʢʦʧʝʥʢʦ, 2008]. 

ɺ ʪʝʯʝʥʠʝ ʪʨʝʪʠʯʥʦʛʦ, ʠ ʦʩʦʙʝʥʥʦ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʦʚ, ʚ ʩʚʷʟʠ ʩ 

ʠʟʤʝʥʝʥʠʷʤʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʨʝʜʳ ʶʛʘ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʚ ʣʝʜʥʠʢʦʚʳʝ ʠ 

ʤʝʞʣʝʜʥʠʢʦʚʳʝ ʵʧʦʭʠ ʜʨʝʚʥʷʷ ʦʜʥʦʨʦʜʥʘʷ ʬʣʦʨʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ 
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ʠʟʤʝʥʠʣʘʩʴ ʧʫʪʝʤ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʳʭ ʚʠʜʦʚ ʠ ʬʦʨʤ, ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʩʪʘʥʦʚʣʝʥʠʷ 

ʦʪʜʝʣʴʥʳʭ ʬʦʨʤʘʮʠʡ ʠ ʪʠʧʦʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɿʥʘʯʠʪʝʣʴʥʳʡ ʚʦʟʨʘʩʪ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʙʠʣʠʝ ʨʝʣʠʢʪʦʚʳʭ ʬʦʨʤ ʥʝ ʠʩʢʣʶʯʠʣʠ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʵʪʫ 

ʦʙʣʘʩʪʴ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʵʪʘʧʘʭ ʝʝ ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʯʫʞʝʨʦʜʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʀʟ 

ʯʠʩʣʘ ʙʝʨʠʥʛʠʡʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʬʣʦʨʳ ʚ ʛʦʨʘʭ ʉʠʭʦʪʵ-ɸʣʠʥʷ ʦʙʳʯʥʳ ʢʝʜʨʦʚʳʡ 

ʩʪʣʘʥʠʢ (Pinus pumila), ʨʦʜʦʜʝʥʜʨʦʥ ʟʦʣʦʪʠʩʪʳʡ (Rhododendron aureum) 

[ʂʦʞʝʚʥʠʢʦʚ, ʂʦʞʝʚʥʠʢʦʚʘ, 2014; Jia et al., 2024]. 

ʆʩʦʢʦʚʦ-ʚʝʡʥʠʢʦʚʳʝ, ʚʝʡʥʠʢʦʚʳʝ ʠ ʨʘʟʥʦʪʨʘʚʥʦ-ʚʝʡʥʠʢʦʚʳʝ 

ʧʝʨʝʫʚʣʘʞʥʝʥʥʳʝ ʣʫʛʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʨʘʚʥʠʥʘʭ, ʨʝʯʥʳʭ 

ʪʝʨʨʘʩʘʭ ʠ ʤʝʞʜʫʨʝʯʴʷʭ. ʆʩʥʦʚʫ ʠʭ ʪʨʘʚʷʥʦʛʦ ʧʦʢʨʦʚʘ ʩʦʩʪʘʚʣʷʶʪ ʦʩʦʢʠ 

(Carex) ʠ ʚʝʡʥʠʢʠ (Calamagrostis). ɹʝʨʝʛʘ ʧʦʢʨʳʪʳ ʪʨʦʩʪʥʠʢʦʤ (Phragmites 

australis), ʚʝʡʥʠʢʦʤ (Calamagrostis), ʨʦʛʦʟʦʤ (Typha), ʢʘʤʳʰʦʤ (Scirpus 

tabernaemontani), ʦʩʦʢʦʡ (Carex) ʠ ʜʨ. [ɺʝʨʭʦʣʘʪ, ʆʩʠʧʦʚ, 2001]. 

ʏʝʨʥʦʙʝʨʝʟʦʚʦ-ʜʫʙʦʚʳʝ ʨʝʜʢʦʣʝʩʴʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʢʫʩʪʘʨʥʠʢʦʚʳʤʠ ʜʫʙʦʚʦ-

ʣʝʱʠʥʦʚʦ-ʣʝʩʧʝʜʝʮʝʚʳʤʠ ʟʘʨʦʩʣʷʤʠ ʚʩʪʨʝʯʘʶʪʩʷ ʨʘʟʦʙʱʝʥʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʥʘ 

ʥʠʟʢʦʛʦʨʴʷʭ ʠ ʫʚʘʣʘʭ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʈʘʟʜʦʣʴʥʦʡ. ʆʥʠ ʟʘʥʠʤʘʶʪ ʩʢʣʦʥʳ ʨʘʟʥʦʡ 

ʢʨʫʪʠʟʥʳ ʠ ʵʢʩʧʦʟʠʮʠʠ, ʪʘʢ ʢʘʢ ʷʚʣʷʶʪʩʷ ʧʨʦʠʟʚʦʜʥʳʤʠ ʣʝʩʘʤʠ ʦʪ ʨʘʟʥʳʭ ʪʠʧʦʚ 

ʜʫʙʥʷʢʦʚ ʧʦʩʣʝ ʚʳʨʫʙʢʠ ʜʫʙʘ [ɹʝʟʨʫʢʦʚʘ, ʈʦʟʣʦʤʠʡ, 2020]. 

ʇʦʚʩʝʤʝʩʪʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʜʫʙʦʚʳʝ ʣʝʩʘ (ʨʠʩʫʥʦʢ 9), ʘ ʥʘ ʶʛʝ ʚʦʜʦʩʙʦʨʘ 

ï ʪʘʢʞʝ ʜʫʙʦʚʦ-ʣʝʩʧʝʜʝʮʝʚʳʝ ʨʝʜʢʦʣʝʩʴʷ. ɺ ʜʨʝʚʦʩʪʦʝ ʜʦʤʠʥʠʨʫʝʪ ʜʫʙ 

ʤʦʥʛʦʣʴʩʢʠʡ (Quercus mongolica), ʘ ʥʘ ʢʨʘʡʥʝʤ ʶʛʝ ʚʦʜʦʩʙʦʨʘ ʦʥ ʟʘʤʝʱʘʝʪʩʷ 

ʜʫʙʦʤ ʟʫʙʯʘʪʳʤ (Quercus dentata). ʅʘ ʩʢʣʦʥʘʭ ʩʨʝʜʥʝʡ ʢʨʫʪʠʟʥʳ ʠ ʶʞʥʦʡ 

ʵʢʩʧʦʟʠʮʠʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʙʝʨʝʟʘ ʐʤʠʜʪʘ (Betula schmidtii), ʷʩʝʥʴ ʥʦʩʦʣʠʩʪʥʳʡ 

(Fraxinus rhynchophylla) ʠ ʧʠʭʪʘ ʮʝʣʴʥʦʣʠʩʪʥʘʷ (Abies holophylla). ʅʘ ʧʦʣʦʛʠʭ 

ʩʢʣʦʥʘʭ ï ʙʝʨʝʟʘ ʜʘʫʨʩʢʘʷ (Betula dahurica), ʣʠʧʘ ʘʤʫʨʩʢʘʷ (Tilia amurensis), ʢʣʝʥ 

ʣʦʞʥʦʟʠʙʦʣʴʜʦʚ (Acer pseudosieboldianum), ʚʠʰʥʷ ʄʘʢʩʠʤʦʚʠʯʘ (Cerasus 

maximovitchii) ʠ ʜʨ. ʇʦʜʣʝʩʦʢ ʦʙʨʘʟʫʝʪ ʣʝʩʧʝʜʝʮʘ ʜʚʫʭʮʚʝʪʥʘʷ (Lespedeza bicolor), 

ʣʝʱʠʥʘ ʨʘʟʥʦʣʠʩʪʥʘʷ (Corylus heterophylla) ʠ ʤʘʥʴʯʞʫʨʩʢʘʷ (C. mandshurica). 

ʉʨʝʜʠ ʣʠʘʥ ʧʨʝʦʙʣʘʜʘʝʪ ʚʠʥʦʛʨʘʜ ʘʤʫʨʩʢʠʡ (Vitis amurensis), ʘʢʪʠʥʠʜʠʷ 

ʢʦʣʦʤʠʢʪʘ (Actinidia kolomicta) [ɼʦʙʨʳʥʠʥ, 2000]. 
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ʈʠʩʫʥʦʢ 9. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʚʦʜʦʩʙʦʨʘ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ (ʢʘʨʪʘ 

ʩʦʩʪʘʚʣʝʥʘ ʘʚʪʦʨʦʤ ʧʦ ʜʘʥʥʳʤ [1:1 000 000 Vegetationé, 2001; ɸʪʣʘʩ 

ʇʨʠʤʦʨʩʢʦʛʦé, 2008; Wu et al, 2017]). 
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ɺ ʢʝʜʨʦʚʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʘʭ ʛʣʘʚʥʦʡ ʣʝʩʦʦʙʨʘʟʫʶʱʝʡ ʧʦʨʦʜʦʡ 

ʷʚʣʷʝʪʩʷ ʢʝʜʨ ʢʦʨʝʡʩʢʠʡ (Pinus koraiensis). ɽʤʫ ʩʦʧʫʪʩʪʚʫʶʪ ʣʠʧʘ ʘʤʫʨʩʢʘʷ 

(Tilia amurensis) ʠ ʤʘʥʴʯʞʫʨʩʢʘʷ (T. mandshuriensis), ʜʫʙ ʤʦʥʛʦʣʴʩʢʠʡ 

(Quercus mongolica), ʙʝʨʝʟʘ ʞʝʣʪʘʷ (Betula costata), ʢʣʝʥ ʤʝʣʢʦʣʠʩʪʥʳʡ (Acer 

mono), ʠʣʴʤ ʨʘʟʨʝʟʥʦʡ (Ulmus laciniata), ʨʷʙʠʥʘ ʦʣʴʭʦʣʠʩʪʥʘʷ (Micromeles 

alnifolia), ʛʨʘʙ ʩʝʨʜʮʝʣʠʩʪʥʳʡ (Carpinus cordata), ʜʠʤʦʨʬʘʥʪ (Kalopanax 

septemlobus), ʘ ʚ ʜʦʣʠʥʥʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʷʭ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʢʝʜʨʦʚʳʭ ʣʝʩʦʚ 

ï ʠʣʴʤ ʷʧʦʥʩʢʠʡ (Ulmus japonica), ʷʩʝʥʴ ʤʘʥʴʯʞʫʨʩʢʠʡ (Fraxinus 

mandshurica), ʙʘʨʭʘʪ ʘʤʫʨʩʢʠʡ (Phellodendron amurense), ʦʨʝʭ ʤʘʥʴʯʞʫʨʩʢʠʡ 

(Juglans mandshurica) ʠ ʜʨ. ʉʦʩʪʘʚ ʢʫʩʪʘʨʥʠʢʦʚʦʛʦ ʠ ʪʨʘʚʷʥʦʛʦ ʷʨʫʩʘ 

ʯʨʝʟʚʳʯʘʡʥʦ ʙʦʛʘʪ. ʇʦʚʩʝʤʝʩʪʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʣʠʘʥʳ ʚʠʥʦʛʨʘʜʘ ʘʤʫʨʩʢʦʛʦ 

(Vitis amurensis), ʘʢʪʠʥʠʜʠʠ ʢʦʣʦʤʠʢʪʘ (Actinidia kolomicta) ʠ ʦʩʪʨʦʡ (A. 

arguta). ʄʝʩʪʘʤʠ ʢʝʜʨʦʚʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ ʟʘʤʝʱʘʶʪʩʷ 

ʱʠʨʦʢʦʣʠʩʪʚʝʥʥʳʤʠ ʤʥʦʛʦʧʦʨʦʜʥʳʤʠ ʣʝʩʘʤʠ ʠ ʠʭ ʨʝʜʠʥʘʤʠ. ʅʘ 

ʚʦʟʚʳʰʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʥʘʙʣʶʜʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʠʤʝʩʠ ʪʝʤʥʦʭʚʦʡʥʳʭ 

ʧʦʨʦʜ (ʧʠʭʪʘ ʮʝʣʴʥʦʣʠʩʪʥʘʷ ʠ ʜʨ.) [ɹʫʜʟʘʥ ʠ ʜʨ., 2007]. 

ʇʠʭʪʦʚʦ-ʝʣʦʚʳʝ ʣʝʩʘ ʩ ʫʯʘʩʪʠʝʤ ʢʝʜʨʘ ʢʦʨʝʡʩʢʦʛʦ ʠ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ 

ʧʦʨʦʜ ʦʙʨʘʟʦʚʘʥʳ ʝʣʴʶ ʘʷʥʩʢʦʡ (Picea jezoensis) ʠ ʧʠʭʪʦʡ ʙʝʣʦʢʦʨʦʡ (Abies 

nephrolepis). ɺ ʜʨʝʚʦʩʪʦʷʭ ʦʙʳʯʥʘ ʧʨʠʤʝʩʴ ʢʝʜʨʘ ʢʦʨʝʡʩʢʦʛʦ (Pinuskoraiensis), 

ʙʝʨʝʟʳ ʞʝʣʪʦʡ (Betula costata), ʣʠʧʳ ʘʤʫʨʩʢʦʡ (T. amurensis), ʢʣʝʥʘ 

ʤʝʣʢʦʣʠʩʪʥʦʛʦ (Acer mono), ʠʣʴʤʘ ʨʘʟʨʝʟʥʦʛʦ (Ulmus laciniata) ʠ ʜʨ. ʇʦʜʣʝʩʦʢ 

ʦʙʨʘʟʫʶʪ ʙʝʨʝʩʢʣʝʪ ʩʚʷʱʝʥʥʳʡ (Euonymussacrosanctus), ʩʤʦʨʦʜʠʥʘ 

ʤʘʥʴʯʞʫʨʩʢʘʷ (Ribesmandshuricum), ʞʠʤʦʣʦʩʪʴ ʈʫʧʨʝʭʪʘ 

(Loniceraruprechtiana), ʠʟ ʣʠʘʥ ʞʝ ʦʙʳʯʥʘ ʘʢʪʠʥʠʜʠʷ ʢʦʣʦʤʠʢʪʘ 

(Actinidiakolomikta). ɺ ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʤ ʪʨʘʚʷʥʦʤ ʧʦʢʨʦʚʝ ʧʨʝʦʙʣʘʜʘʶʪ 

ʧʘʧʦʨʦʪʥʠʢʠ ï ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʪʝʣʠʧʪʝʨʠʩ ʷʧʦʥʩʢʠʡ (Parathelypteris nipponica), 

ʢʦʨʥʦʧʪʝʨʠʩ ʛʦʨʦʜʯʘʪʦ-ʧʠʣʴʯʘʪʳʡ (Cornopteris crenulatoserrulata) ʠ ʧʨ. 

[ʋʨʫʩʦʚ, 1995; ʄʘʡʦʨʦʚʘ, ʇʝʪʨʦʧʘʚʣʦʚʩʢʠʡ, 2017]. 

ɻʦʣʴʮʦʚʳʝ ʠ ʧʦʜʛʦʣʴʮʦʚʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ ʚʩʪʨʝʯʘʶʪʩʷ 

ʥʝʙʦʣʴʰʠʤʠ ʫʯʘʩʪʢʘʤʠ, ʢʦʪʦʨʳʝ ʯʝʨʝʜʫʶʪʩʷ ʩ ʟʘʨʦʩʣʷʤʠ ʢʫʩʪʘʨʥʠʢʦʚ ʠ 
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ʩʪʣʘʥʠʢʦʚ ʥʘ ʚʳʩʦʪʘʭ 1300-1400 ʤ, ʘ ʚʳʰʝ 1500-1600 ʤ ʩʪʘʥʦʚʷʪʩʷ 

ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ. ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʨʝʜʠ ʩʪʣʘʥʠʢʦʚʳʭ ʠ 

ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚʝʨʭʥʝʛʦ ʛʦʨʥʦʛʦ ʧʦʷʩʘ ʠʤʝʝʪ 

ʜʨʝʚʝʩʥʘʷ ʬʦʨʤʘʮʠʷ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ (Pinus pumila) [ʇʨʦʢʦʧʝʥʢʦ, 2008]. 

 

1.8. ɾʠʚʦʪʥʳʡ ʤʠʨ 

ʌʘʫʥʘ ʚʦʜʦʩʙʦʨʘ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʦʪʥʦʩʠʪʩʷ ʢ ʄʘʥʴʯʞʫʨʦ-

ʇʨʠʘʤʫʨʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ɺʦʩʪʦʯʥʦ-ɸʟʠʘʪʩʢʦʡ ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ ʠ 

ʦʪʣʠʯʘʝʪʩʷ ʙʦʛʘʪʳʤ ʚʠʜʦʚʳʤ ʩʦʩʪʘʚʦʤ [ʂʦʣʦʩʦʚ, 1980]. ʅʘʨʷʜʫ ʩ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚʦʩʪʦʯʥʦ-ʩʠʙʠʨʩʢʠʤʠ ʬʦʨʤʘʤʠ ʚʠʜʦʚ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ 

ʇʘʣʝʘʨʢʪʠʢʠ, ʦʩʥʦʚʥʦʝ ʠ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʦʝ ʷʜʨʦ ʧʨʠʥʘʜʣʝʞʠʪ ʛʨʫʧʧʝ 

ʨʝʜʢʠʭ, ʯʘʩʪʴʶ ʵʥʜʝʤʠʯʥʳʭ ʬʦʨʤ ʩʫʙʪʨʦʧʠʯʝʩʢʦʛʦ ʠ ʪʨʦʧʠʯʝʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʂ ʵʥʜʝʤʠʢʘʤ ʇʨʠʤʦʨʴʷ ʦʪʥʦʩʠʪʩʷ ʨʷʜ ʚʠʜʦʚ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ [ʂʫʨʝʥʮʦʚ, 1959; ɹʦʯʘʨʥʠʢʦʚ ʠ ʜʨ., 

2001; ɹʦʯʘʨʥʠʢʦʚ ʠ ʜʨ., 2004]. 

ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʬʘʫʥʝ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʟʘʥʠʤʘʶʪ ʦʩʦʙʦ ʨʝʜʢʠʝ 

ʚʠʜʳ ʞʠʚʦʪʥʳʭ, ʟʘʥʝʩʝʥʥʳʝ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʠ. ʀʟ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, 

ʦʙʣʘʜʘʶʱʠʭ ʜʘʥʥʳʤ ʩʪʘʪʫʩʦʤ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʣʝʦʧʘʨʜʘ 

(Panthera pardus orientalis), ʘʤʫʨʩʢʦʛʦ ʪʠʛʨʘ (Panthera tigris altaica) [ɸʙʨʘʤʦʚ, 

1965], ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʣʝʩʥʦʛʦ ʢʦʪʘ (Prionailurus bengalensis euptilura) ʠ ʜʨ.; 

ʠʟ ʧʪʠʮ ï ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ (Ciconiaʘ boyciana) ʠ ʯʸʨʥʦʛʦ ʘʠʩʪʘ (C. nigra), 

ʫʪʢʫ-ʤʘʥʜʘʨʠʥʢʫ (Aix galericulata), ʯʝʰʫʡʯʘʪʦʛʦ ʢʨʦʭʘʣʷ (Mergus squamatus), 

ʙʦʣʴʰʦʛʦ ʧʦʜʦʨʣʠʢʘ (Clanga clanga), ʜʠʢʫʰʫ (Falcipennis falcipennis), 

ʨʳʙʥʦʛʦ ʬʠʣʠʥʘ (Bubo blakistoni), ʘ ʪʘʢʞʝ ʷʧʦʥʩʢʦʛʦ (Grus japonensis) ʠ 

ʯʸʨʥʦʛʦ ʞʫʨʘʚʣʷ (G. monacha) ʠ ʜʨ.; ʩʨʝʜʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʪʝʨʠʦʬʘʫʥʳ ï 

ʷʧʦʥʩʢʫʶ ʤʦʛʝʨʫ (Mogera wogura), ʛʠʛʘʥʪʩʢʫʶ ʙʫʨʦʟʫʙʢʫ (Sorex mirabilis) ʠ 

ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʚʠʜʳ [ɿʘʧʦʚʝʜʥʠʢʠ ɼʘʣʴʥʝʛʦé, 1985]. 

ʉʨʝʜʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚʩʝ ʢʨʫʧʥʳʝ ʪʘʢʩʦʥʳ ʦʪ ʧʣʦʩʢʠʭ 

ʯʝʨʚʝʡ (Plathel minthes) ʜʦ ʥʘʟʝʤʥʳʭ ʤʦʣʣʶʩʢʦʚ (Gastropoda). ʉʘʤʦʡ ʙʦʛʘʪʦʡ 

ʚʠʜʘʤʠ ʛʨʫʧʧʦʡ ʞʠʚʦʪʥʳʭ ʷʚʣʷʶʪʩʷ ʦʪʢʨʳʪʦʯʝʣʶʩʪʥʳʝ ʥʘʩʝʢʦʤʳʝ 
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(Hexapoda) ï ʠʭ ʟʜʝʩʴ ʠʟʚʝʩʪʥʦ ʙʦʣʝʝ 20 ʪʳʩ. ʚʠʜʦʚ [ɻʝʦʩʠʩʪʝʤʳ ɼʘʣʴʥʝʛʦé, 

2008]. 

ʀʟ ʠʭʪʠʦʬʘʫʥ r ʭʘʨʘʢʪʝʨʥʳ ʪʠʭʦʦʢʝʘʥʩʢʘʷ ʩʝʣʴʜʴ (Clupea harengus 

pallasii), ʛʦʨʙʫʰʘ (Oncorhynchus gorbuscha), ʘʟʠʘʪʩʢʘʷ ʢʦʨʶʰʢʘ (Osmerus 

eperlanus dentex), ʧʠʣʝʥʛʘʩ (Planiliza haematocheilus), ʣʘʧʰʘ-ʨʳʙʘ 

(Salangichtys microdon), ʢʦʨʦʪʢʦʧʝʨʘʷ ʢʦʣʶʯʘʷ ʘʢʫʣʘ (Squalus acanthias), 

ʤʠʥʪʘʡ (Theragra chalcogramma), ʷʧʦʥʩʢʘʷ ʩʢʫʤʙʨʠʷ (Scomber japonicus) ʠ ʜʨ. 

[ɾʠʚʦʪʥʳʝ ʠ ʨʘʩʪʝʥʠʷ ʟʘʣʠʚʘé, 1976]. 

ʀʟ ʘʤʬʠʙʠʡ ʄʘʥʴʯʞʫʨʦ-ʇʨʠʘʤʫʨʩʢʦʡ ʧʨʦʚʠʥʮʠʠ ʥʘʠʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʳ 

ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: ʫʩʩʫʨʠʡʩʢʠʡ ʢʦʛʪʠʩʪʳʡ ʪʨʠʪʦʥ (Onychodactylus fischeri), 

ʜʘʣʴʥʝʚʦʩʪʦʯʥʘʷ ʞʝʨʣʷʥʢʘ (Bombina orientalis) ʠ ʤʦʥʛʦʣʴʩʢʘʷ ʞʘʙʘ 

(Strauchbuforaddei) [ʂʫʟʴʤʠʥ, ʄʘʩʣʦʚʘ, 2005]. 

ʀʟ ʨʝʧʪʠʣʠʡ ʭʘʨʘʢʪʝʨʥʳ ʘʤʫʨʩʢʘʷ (Takydromus amurensis) ʠ ʢʦʨʝʡʩʢʘʷ 

ʜʦʣʛʦʭʚʦʩʪʢʠ (T. wolteri), ʦʙʳʢʥʦʚʝʥʥʳʡ ʱʠʪʦʤʦʨʜʥʠʢ (Gloydius halys), 

ʷʧʦʥʩʢʠʡ (Hebius vibakari) ʠ ʪʠʛʨʦʚʳʡ ʫʞʠ (Rhabdophis tigrinus), ʫʟʦʨʯʘʪʳʡ 

(Elaphe dione), ʘʤʫʨʩʢʠʡ (E. schrenckii), ʢʨʘʩʥʦʩʧʠʥʥʳʡ (Oocatochus 

rufodorsatus), ʪʦʥʢʦʭʚʦʩʪʳʡ (Orthriophis taeniurus), ʧʦʣʦʩʘʪʳʡ ʧʦʣʦʟʳ 

(Hierophis spinalis) ʠ ʢʨʘʩʥʦʧʦʷʩʥʳʡ ʜʠʥʦʜʦʥ (Lycodon rufozonatus) [ʄʘʩʣʦʚʘ, 

ʂʘʨʪʘʚʮʝʚʘ, 2020]. 

ʀʟ ʪʠʧʠʯʥʦ ʤʦʨʩʢʠʭ ʧʪʠʮ ʟʘʣʝʪʘʶʪ ʤʘʣʘʷ ʢʘʯʫʨʢʘ (Oceanodroma 

monorhis) ʠ ʧʝʩʪʨʦʣʠʮʳʡ ʙʫʨʝʚʝʩʪʥʠʢ (Calonectris leucomelas); ʠʟ 

ʚʦʜʦʧʣʘʚʘʶʱʠʭ ï ʦʛʘʨʴ (Tadorna ferruginea), ʭʦʭʦʪʫʥʴʷ (Larus cachinnans) ʠ 

ʙʝʣʦʱʸʢʘʷ ʢʨʘʯʢʘ (Chlidonias hybrida); ʠʟ ʦʢʦʣʦʚʦʜʥʳʭ ï ʦʙʳʢʥʦʚʝʥʥʘʷ 

(Platalea leucorodia) ʠ ʤʘʣʘʷ ʢʦʣʧʠʮʳ (P. minor), ʜʘʫʨʩʢʠʡ ʞʫʨʘʚʣʴ (Grus vipio) 

ʠ ʜʨ. [ʅʝʯʘʝʚ ʠ ʜʨ., 2005]. ʀʟ ʭʠʱʥʳʭ ʠ ʚʦʨʦʙʴʠʥʳʭ ʧʪʠʮ ï ʧʝʛʠʡ ʣʫʥʴ (Circus 

melanoleucos), ʤʦʭʥʦʥʦʛʠʡ ʢʫʨʛʘʥʥʠʢ (Buteo hemilasius), ʷʩʪʨʝʙʠʥʳʡ ʩʘʨʳʯ 

(Butastur indicus), ʚʦʩʪʦʯʥʳʡ ʭʦʭʣʘʪʳʡ ʦʨʸʣ (Spizaetus nipalensis), ʘʤʫʨʩʢʠʡ 

ʢʦʙʯʠʢ (Falco amurensis), ʨʘʡʩʢʘʷ ʤʫʭʦʣʦʚʢʘ (Terpsiphone paradisi), 

ʪʨʦʩʪʥʠʢʦʚʘʷ ʩʫʪʦʨʘ (Paradoxornis heudei), ʢʠʪʘʡʩʢʠʡ ʨʝʤʝʟ (Remiz 

consobrinus), ʢʦʩʤʘʪʳʡ ʧʦʧʦʣʟʝʥʴ (Sitta villosa) ʠ ʧʨ. [ɻʣʫʱʝʥʢʦ ʠ ʜʨ., 2021]. 
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ʅʘ ʦʟʝʨʥʦ-ʙʦʣʦʪʥʳʭ ʥʠʟʤʝʥʥʦʩʪʷʭ ʠ ʚ ʧʦʡʤʘʭ ʨʝʢ ʦʙʠʪʘʶʪ ʙʝʣʦʣʦʙʳʡ ʛʫʩʴ 

(Anser albifrons) ʠ ʛʫʤʝʥʥʠʢ (ɸ. fabalis), ʢʨʷʢʚʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Anas 

platyrhynchos) ʠ ʯʝʨʥʘʷ (A. zonorhyncha), ʰʠʣʦʭʚʦʩʪʴ (A. acuta), ʯʠʨʦʢ-

ʩʚʠʩʪʫʥʦʢ (A. crecca), ʢʣʦʢʪʫʥ (A. formosa), ʢʘʩʘʪʢʘ (A. falcata), ʰʠʨʦʢʦʥʦʩʢʘ 

(A. clypeata), ʭʦʭʣʘʪʘʷ (Aythya fuligula) ʠ ʤʦʨʩʢʘʷ ʯʝʨʥʝʪʠ (A. marila). [ʂʦʨʦʙʦʚ 

ʠ ʜʨ., 2007; ɹʦʯʘʨʥʠʢʦʚ ʠ ʜʨ., 2014; ɻʣʫʱʝʥʢʦ ʠ ʜʨ., 2016]. 

ʀʟ ʚʠʜʦʚ ʪʝʨʠʦʬʘʫʥʳ ʭʘʨʘʢʪʝʨʥʳ ʫʩʩʫʨʠʡʩʢʘʷ (Mogera robusta) ʠ ʤʘʣʘʷ 

ʤʦʛʝʨʳ (Crocidura suaveolens), ʜʣʠʥʥʦʧʘʣʘʷ ʥʦʯʥʠʮʘ (Myotis capaccinii), 

ʢʦʞʘʥʦʚʠʜʥʳʡ ʥʝʪʦʧʳʨʴ (Hypsugo savii), ʚʦʩʪʦʯʥʳʡ ʢʦʞʘʥ (Vespertilio 

superans), ʦʙʳʢʥʦʚʝʥʥʳʡ ʜʣʠʥʥʦʢʨʳʣ (Miniopterus schreibersii), ʭʘʨʟʘ (Martes 

flavigula), ʤʘʥʴʯʞʫʨʩʢʠʡ ʟʘʷʮ (Lepus mandshuricus), ʦʙʳʢʥʦʚʝʥʥʳʡ ʙʦʙʨ 

(Castor fiber), ʙʘʨʘʙʠʥʩʢʠʡ (Cricetulus barabensis) ʠ ʢʨʳʩʦʚʠʜʥʳʡ ʭʦʤʷʯʢʠ 

(Tscherskia triton), ʤʘʥʴʯʞʫʨʩʢʠʡ ʮʦʢʦʨ (Myospalax psilurus), ʧʦʣʝʚʘʷ ʤʳʰʴ 

(Apodemus agrarius), ʧʷʪʥʠʩʪʳʡ ʦʣʝʥʴ (Cervus nippon) ʠ ʛʦʨʘʣ (Naemorhedus 

caudatus); ʩʨʝʜʥʷʷ (Sorex caecutiens), ʧʣʦʩʢʦʯʝʨʝʧʥʘʷ (S. roboratus), ʪʫʥʜʨʷʥʘʷ 

(S. tundrensis), ʢʨʫʧʥʦʟʫʙʘʷ (S. daphaenodon) ʠ ʢʨʦʰʝʯʥʘʷ ʙʫʨʦʟʫʙʢʠ (S. 

minutissimus), ʚʦʣʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (Canis lupus), ʦʙʳʢʥʦʚʝʥʥʘʷ ʣʠʩʠʮʘ (Vulpes 

vulpes), ʙʝʣʦʛʨʫʜʳʡ ʤʝʜʚʝʜʴ (Ursus thibetanus), ʢʘʙʘʨʛʘ (Moschus moschiferus), 

ʫʩʩʫʨʠʡʩʢʠʡ ʢʘʙʘʥ (Sus scrofa ussuricus) ʠ ʜʨ. [ɹʨʦʤʣʝʡ, 1964; ɹʨʦʤʣʝʡ, 1965; 

ɹʨʦʤʣʝʡ, ʂʫʯʝʨʝʥʢʦ, 1983; ɻʝʦʩʠʩʪʝʤʳ ɼʘʣʴʥʝʛʦé, 2008]. 

 

1.9. ʃʘʥʜʰʘʬʪʳ ʠ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ 

ʊʝʨʨʠʪʦʨʠʷ ʚʦʜʦʩʙʦʨʘ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ɸʤʫʨʩʢʦ-

ʇʨʠʤʦʨʩʢʦʡ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʪʨʘʥʳ [ʌʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ 

ʨʘʡʦʥʠʨʦʚʘʥʠʝé, 1968; ʀʩʘʯʝʥʢʦ, 1985]. ʇʦ ʖ.ɹ. ɿʦʥʦʚʫ [1990], ʚ ʧʨʝʜʝʣʘʭ 

ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʳʜʝʣʝʥʳ ʪʨʠ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʧʨʦʚʠʥʮʠʠ: 

ʖʞʥʦ-ʇʨʠʤʦʨʩʢʘʷ ʛʦʨʥʦ-ʨʘʚʥʠʥʘ, ʋʩʩʫʨʠ-ʍʘʥʢʘʡʩʢʘʷ ʨʘʚʥʠʥʥʘ ̫ʠ ʍʘʩʘʥʦ-

ɻʨʦʜʝʢʦʚʩʢʘʷ ʥʠʟʢʦʛʦʨʥʦ-ʧʨʠʤʦʨʩʢʘʷ ʧʨʦʚʠʥʮʠʠ (ʨʠʩʫʥʦʢ 10). ʂʠʪʘʡʩʢʘʷ 

ʯʘʩʪʴ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʣʥʦʩʪʴʶ ʚʭʦʜʠʪ ʚ ɺʦʩʪʦʯʥʦ-ʄʘʥʴʯʞʫʨʩʢʫʶ 

ʛʦʨʥʫʶ ʧʨʦʚʠʥʮʠʶ [ʄʫʨʟʘʝʚ, 1955; The National Physicalé, 1999]. 
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ʈʠʩʫʥʦʢ 10. ʌʨʘʛʤʝʥʪ ʢʘʨʪʳ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ (ʢʘʨʪʘ ʩʦʩʪʘʚʣʝʥʘ ʘʚʪʦʨʦʤ ʧʦ ʜʘʥʥʳʤ [ʄʫʨʟʘʝʚ, 1955; 

ɿʦʥʦʚ, 1990; The National Physicalé, 1999]). 

ʖʞʥʦ-ʇʨʠʤʦʨʩʢʘʷ ʛʦʨʥʦ-ʨʘʚʥʠʥʥʘʷ ʧʨʦʚʠʥʮʠʷ ʦʭʚʘʪʳʚʘʝʪ 

ʩʨʝʜʥʝʛʦʨʴʝ ʠ ʧʨʠʙʨʝʞʥʳʝ ʨʘʚʥʠʥʳ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ, ʚʢʣʶʯʘʷ ʜʦʣʠʥʳ ʨʝʢ 

ɸʨʪʸʤʦʚʢʠ, ʇʘʨʪʠʟʘʥʩʢʦʡ ʠ ʜʨ. ʈʝʣʴʝʬ ʧʨʦʚʠʥʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʣʠʯʠʝʤ 

ʩʠʣʴʥʦ ʨʘʩʯʣʝʥʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʩʨʝʜʥʝʛʦʨʠʡ, ʢʦʪʦʨʳʝ ʩʦʯʣʝʥʷʶʪʩʷ ʩ 

ʧʨʠʙʨʝʞʥʳʤʠ ʘʢʢʫʤʫʣʷʪʠʚʥʳʤʠ ʨʘʚʥʠʥʘʤʠ. ʆʩʥʦʚʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʛʣʠʥʳ ʠ 

ʩʫʛʣʠʥʢʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʨʘʟʚʠʪʠʶ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʉʘʤʳʡ 

ʭʦʣʦʜʥʳʡ ʤʝʩʷʮ ʷʥʚʘʨʴ, ʩʦ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʦʡ -10é-14Áʉ. ʃʝʪʦ ʪʝʧʣʦʝ, ʩ 

ʩʠʣʴʥʦʡ ʦʙʣʘʯʥʦʩʪʴʶ ʠ ʪʫʤʘʥʘʤʠ. ɸʙʩʦʣʶʪʥʳʡ ʤʘʢʩʠʤʫʤ ʪʝʤʧʝʨʘʪʫʨ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʠʶʣʝ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʝʪ ʚ ʣʝʪʥʠʡ 

ʧʝʨʠʦʜ. ɻʦʩʧʦʜʩʪʚʫʶʱʝʡ ʧʦʨʦʜʦʡ ʷʚʣʷʝʪʩʷ ʜʫʙ ʤʦʥʛʦʣʴʩʢʠʡ [ɿʦʥʦʚ, 1990]. 
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ʍʘʩʘʥʦ-ɻʨʦʜʝʢʦʚʩʢʘʷ ʥʠʟʢʦʛʦʨʥʦ-ʧʨʠʤʦʨʩʢʘʷ ʧʨʦʚʠʥʮʠʷ ʨʘʩʧʦʣʦʞʝʥʘ 

ʥʘ ʛʨʘʥʠʮʝ ʈʦʩʩʠʠ ʩ ʂʠʪʘʝʤ. ʍʘʨʘʢʪʝʨʝʥ ʚʳʩʦʢʦʨʘʩʯʣʝʥʝʥʥʳʡ ʥʠʟʢʦʛʦʨʥʳʡ 

ʨʝʣʴʝʬ. ɸʙʩʦʣʶʪʥʳʝ ʚʳʩʦʪʳ ʛʦʨʥʳʭ ʛʨʷʜ ʠ ʦʪʜʝʣʴʥʳʭ ʩʦʧʦʢ ʜʦʩʪʠʛʘʶʪ 1000 

ʤ. ʇʨʠ ʜʚʠʞʝʥʠʠ ʥʘ ʚʦʩʪʦʢ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʱʝʝ ʫʤʝʥʴʰʝʥʠʝ ʚʳʩʦʪ ʩ 600-700 

ʜʦ 200-300 ʤ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʟʠʤʦʡ ʜʝʨʞʠʪʩʷ ʥʠʞʝ -15Áʉ. ɺ ʠʶʣʝ ʠ 

ʘʚʛʫʩʪʝ ʧʨʝʦʙʣʘʜʘʶʪ ʩʫʪʦʯʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʰʝ 20Áʉ, ʧʨʠ ʦʙʠʣʠʠ ʦʩʘʜʢʦʚ. 

ɼʦʤʠʥʠʨʫʶʱʠʤʠ ʧʦʯʚʘʤʠ ʷʚʣʷʶʪʩʷ ʛʦʨʥʳʝ ʙʫʨʳʝ ʠ ʞʝʣʪʦʟʝʤʥʦ-ʙʫʨʳʝ. ɼʣʷ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʭʘʨʘʢʪʝʨʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʜʫʙʦʚʳʭ ʣʝʩʦʚ ʠ 

ʦʩʪʝʧʥʝʥʥʳʭ ʧʦʨʦʩʣʝʚʳʭ ʛʨʫʧʧʠʨʦʚʦʢ. ɺʝʨʭʥʠʝ ʚʳʩʦʪʥʳʝ ʧʦʷʩʘ ʭʨʝʙʪʦʚ 

ʟʘʥʷʪʳ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʢʝʜʨʦʚʦ-ʝʣʦʚʳʤʠ ʣʝʩʘʤʠ [ɿʦʥʦʚ, 1990; ʉʪʘʨʦʞʠʣʦʚ, 

2010]. 

ʋʩʩʫʨʠ-ʍʘʥʢʘʡʩʢʘʷ ʨʘʚʥʠʥʥʘʷ ʧʨʦʚʠʥʮʠʷ ʚ ʧʨʝʜʝʣʘʭ ʚʦʜʦʩʙʦʨʘ ʟʘʣʠʚʘ 

ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ ʦʭʚʘʪʳʚʘʝʪ ʩʨʝʜʥʝʝ ʪʝʯʝʥʠʝ ʨ. ʈʘʟʜʦʣʴʥʦʡ. ɿʜʝʩʴ ʘʙʩʦʣʶʪʥʳʝ 

ʚʳʩʦʪʳ ʜʦʩʪʠʛʘʶʪ 150-200 ʤ. ʈʝʣʴʝʬ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʣʢʦʩʦʧʦʯʥʠʢ ʩ 

ʰʠʨʦʢʠʤʠ ʜʝʣʶʚʠʘʣʴʥʳʤʠ ʰʣʝʡʬʘʤʠ ʠ ʜʨʝʚʥʠʤʠ ʢʦʨʘʤʠ ʚʳʚʝʪʨʠʚʘʥʠʷ. 

ɿʠʤʘ ʩʫʨʦʚʘʷ: ʚ ʷʥʚʘʨʝ ʩʫʪʦʯʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʜʝʨʞʘʪʩʷ ʥʠʞʝ -20Á. ʃʝʪʦ 

ʜʦʚʦʣʴʥʦ ʪʝʧʣʦʝ ï ʚ ʠʶʣʝ ʠ ʘʚʛʫʩʪʝ ʩʫʪʦʯʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʝʚʳʰʘʶʪ 20Áʉ. 

ʇʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʙʫʨʳʤʠ ʣʝʩʥʳʤʠ ʧʦʯʚʘʤʠ ʥʘ ʧʦʚʳʰʝʥʥʳʭ 

ʫʯʘʩʪʢʘʭ ʨʝʣʴʝʬʘ, ʣʫʛʦʚʳʤʠ ï ʥʘ ʧʦʥʠʞʝʥʥʳʭ. ʀʟ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʳʝ ʣʫʛʘ [ɿʦʥʦʚ, 1990]. 

ɺʦʩʪʦʯʥʦ-ʄʘʥʴʯʞʫʨʩʢʘʷ ʛʦʨʥʘʷ ʧʨʦʚʠʥʮʠʷ ʧʦʣʥʦʩʪʴʶ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ 

ʢʠʪʘʡʩʢʦʡ ʯʘʩʪʠ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ [ʄʫʨʟʘʝʚ, 1955]. ʉʨʝʜʥʠʝ ʚʳʩʦʪʳ 

ʩʦʩʪʘʚʣʷʶʪ 500ï800 ʤ. ɺ ʜʦʣʠʥʝ ʨ. ʈʘʟʜʦʣʴʥʘʷ (ʉʫʡʬʥɻ) ʨʝʣʴʝʬ ʪʝʨʨʠʪʦʨʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥ ʤʝʣʢʦʛʦʨʥʳʤʠ ʠ ʥʠʟʢʦʛʦʨʥʳʤʠ ʚʦʟʚʳʰʝʥʥʦʩʪʷʤʠ. ʉʢʣʦʥʳ ʛʦʨ 

ʚʳʧʫʢʣʳʝ, ʚʝʨʰʠʥʳ ʦʢʨʫʛʣʳʝ, ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʧʣʦʩʢʠʝ. ʉʨʝʜʥʠʝ 

ʷʥʚʘʨʩʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʩʦʩʪʘʚʣʷʶʪ -17,4ÁC, ʘ ʠʶʣʴʩʢʠʝ ï +25,9ÁC. 

ɽʩʪʝʩʪʚʝʥʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʝʜʨʦʚʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʤʠ 

ʣʝʩʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʣʝʩʦ- ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʦʥʘ ʟʘʤʝʱʘʝʪʩʷ ʚʪʦʨʠʯʥʳʤʠ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʛʨʫʧʧʠʨʦʚʢʘʤʠ 

ï ʚ ʦʩʥʦʚʥʦʤ ʜʫʙʦʚʳʤʠ ʣʝʩʘʤʠ [ɻʝʦʩʠʩʪʝʤʳ ɼʘʣʴʥʝʛʦé, 2010]. 
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ʇʦʡʤʝʥʥʳʝ ʵʨʦʟʠʦʥʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʣʘʥʜʰʘʬʪʳ ʩ ʚʝʡʥʠʢʦʚʳʤʠ, 

ʚʝʡʥʠʢʦʚʦ-ʦʩʦʢʦʚʳʤʠ ʠ ʚʝʡʥʠʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʤʠ ʣʫʛʘʤʠ ʥʘ 

ʧʦʣʫʙʦʣʦʪʥʳʭ, ʪʦʨʬʷʥʠʩʪʦ-ʛʣʝʝʚʳʭ ʠʣʠ ʘʣʣʶʚʠʘʣʴʥʳʭ ʧʦʯʚʘʭ. ʅʘ 

ʚʝʡʥʠʢʦʚʳʭ ʣʫʛʘʭ ʤʠʢʨʦʨʝʣʴʝʬ ʚʳʨʘʞʝʥ ʩʣʘʙʦ [ʀʚʘʰʠʥʥʠʢʦʚ, 2010]. 

ʍʦʣʤʠʩʪʦ-ʫʚʘʣʠʩʪʳʝ ʵʨʦʟʠʦʥʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʨʘʚʥʠʥʳ ʩ 

ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʳʤʠ ʩʪʝʧʷʤʠ ʥʘ ʜʝʨʥʦʚʦ-ʣʫʛʦʚʳʭ ʧʦʯʚʘʭ ʟʘʥʠʤʘʶʪ 

ʚʳʩʦʢʠʝ ʨʝʯʥʳʝ ʪʝʨʨʘʩʳ ʠ ʰʣʝʡʬʳ ʫʚʘʣʦʚ. ʄʠʢʨʦʨʝʣʴʝʬ ʚʳʨʘʞʝʥ ʩʣʘʙʦ. 

ʇʦʯʚʳ ʤʦʱʥʳʝ, ʭʦʨʦʰʦ ʜʨʝʥʠʨʦʚʘʥʥʳʝ, ʩʫʛʣʠʥʠʩʪʳʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʟʘʥʠʤʘʝʤʳʝ ʠʤʠ ʧʣʦʱʘʜʠ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʨʘʩʧʘʭʘʥʳ [ʀʚʘʰʠʥʥʠʢʦʚ, 

2010]. 

ʍʦʣʤʠʩʪʦ-ʫʚʘʣʠʩʪʳʝ ʜʝʥʫʜʘʮʠʦʥʥʦ-ʵʨʦʟʠʦʥʥʳʝ ʣʘʥʜʰʘʬʪʳ ʩ 

ʘʨʫʥʜʠʥʝʣʣʦʚʦ-ʤʠʩʢʫʥʪʦʩʦʚʳʤʠ ʜʫʙʥʷʢʘʤʠ (ʠʟ ʜʫʙʘ ʟʫʙʯʘʪʦʛʦ) ʥʘ ʞʝʣʪʦ-

ʙʫʨʳʭ ʧʦʯʚʘʭ ʧʦʢʨʳʚʘʶʪ ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʢ ʶʛʫ ʦʪ ʨ. ʈʷʟʘʥʦʚʢʠ. ɿʘʥʠʤʘʶʪ 

ʤʦʨʩʢʠʝ ʪʝʨʨʘʩʳ, ʩʢʣʦʥʳ ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ ʠ ʫʚʘʣ rʚʳʩʦʪ rʜʦ 150-200 ʤ 

[ɿʦʥʦʚ, 1990]. 

ʅʠʞʥʝʛʦʨʴʷ ʩ ʢʣʝʥʦʚʦ-ʷʩʝʥʝʚʳʤʠ ʜʫʙʥʷʢʘʤʠ ʥʘ ʛʦʨʥʳʭ ʙʫʨʳʭ ʣʝʩʥʳʭ 

ʧʦʯʚʘʭ ʟʘʥʠʤʘʶʪ ʪʝʨʨʠʪʦʨʠʠ ʚ ʠʥʪʝʨʚʘʣʝ ʚʳʩʦʪ ʤʝʞʜʫ 150-400 ʤ. ʇʦʯʚʳ 

ʤʘʣʦʤʦʱʥʳʝ, ʤʝʩʪʘʤʠ ʩʢʝʣʝʪʥʳʝ, ʥʘ ʱʝʙʥʠʩʪʦʤ ʵʣʶʚʠʠ. ɼʨʝʚʦʩʪʦʡ 

ʦʜʥʦʷʨʫʩʥʳʡ, ʩ ʛʦʩʧʦʜʩʪʚʦʤ ʜʫʙʘ ʤʦʥʛʦʣʴʩʢʦʛʦ [ʀʚʘʰʠʥʥʠʢʦʚ, 2010]. 

ʆʩʪʝʧʥʝʥʥʳʝ ʨʦʜʦʜʝʥʜʨʦʚʦ-ʣʝʩʧʝʜʝʮʝʚʳʝ ʜʫʙʥʷʢʠ (ʠʟ ʜʫʙʘ 

ʤʦʥʛʦʣʴʩʢʦʛʦ) ʩ ʛʨʫʧʧʠʨʦʚʢʘʤʠ ʩʦʩʥʳ ʤʦʛʠʣʴʥʦʡ ʥʘ ʧʦʜʟʦʣʠʩʪʦ-ʙʫʨʦʟʝʤʥʳʭ 

ʧʦʯʚʘʭ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳ ʜʣʷ ʥʠʟʢʦʛʦʨʠʡ, ʦʢʨʫʞʘʶʱʠʭ ʈʘʟʜʦʣʴʥʝʥʩʢʫʶ 

ʨʘʚʥʠʥʫ. ʆʥʠ ʧʦʢʨʳʚʘʶʪ ʢʨʫʪʳʝ ʩʢʣʦʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʶʞʥʳʭ ʠ 

ʟʘʧʘʜʥʳʭ ʵʢʩʧʦʟʠʮʠʡ, ʘ ʪʘʢʞʝ ʠʭ ʛʨʝʙʥʠ. ɼʨʝʚʦʩʪʦʡ ʩʦʩʪʦʠʪ ʚ ʦʩʥʦʚʥʦʤ ʠʟ 

ʜʫʙʘ ʤʦʥʛʦʣʴʩʢʦʛʦ. ʇʦʯʚʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʘʣʦʤʦʱʥʳʝ ʠʣʠ ʩʢʝʣʝʪʥʳʝ [ɿʦʥʦʚ, 

1992]. 

ʉʨʝʜʥʝʛʦʨʴ ̫ ʩ ʝʣʴʥʠʢʘʤʠ ʧʘʧʦʨʪʥʠʢʦʚʳʤʠ, ʦʩʦʢʦʚʳʤʠ ʠ 

ʨʘʟʥʦʪʨʘʚʥʳʤʠ ʥʘ ʛʦʨʥʳʭ ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʯʚʘʭ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ 

ʖʞʥʦʤ ʇʨʠʤʦʨʴʝ (ʨʠʩʫʥʦʢ 11). ɽʣʴʥʠʢʠ ʧʘʧʦʨʦʪʥʠʢʦʚʳʝ ʠ ʦʩʦʢʦʚʳʝ 

ʧʨʝʜʧʦʯʠʪʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʦʛʠʝ ʩʝʚʝʨʥʳʝ ʩʢʣʦʥʳ, ʚʳʩʦʢʠʝ ʥʝʟʘʣʠʚʘʝʤʳʝ 
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ʪʝʨʨʘʩʳ ʠ ʧʣʘʪʦʦʙʨʘʟʥʳʝ ʚʦʜʦʨʘʟʜʝʣʳ. ʇʦʯʚʳ ʧʦʜ ʝʣʴʥʠʢʘʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʤʦʱʥʳʝ, ʜʦʩʪʘʪʦʯʥʦ ʫʚʣʘʞʥʝʥʥʳʝ, ʟʘʩʪʦʡʥʳʭ ʷʚʣʝʥʠʡ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ 

[ʀʚʘʰʠʥʥʠʢʦʚ, 1999]. 

 

ʈʠʩʫʥʦʢ 11. ʊʠʧʳ ʣʘʥʜʰʘʬʪʦʚ ʚʦʜʦʩʙʦʨʘ ʟʘʣʠʚʘ ʇʝʪʨʘ ɺʝʣʠʢʦʛʦ (ʢʘʨʪʘ 

ʩʦʩʪʘʚʣʝʥʘ ʘʚʪʦʨʦʤ ʧʦ ʜʘʥʥʳʤ [ɸʪʣʘʩ ʇʨʠʤʦʨʩʢʦʛʦé, 2008]). 
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ʉʨʝʜʥʝʛʦʨʴ ̫ʩ ʧʠʭʪʦʚʳʤʠ (ʠʟ ʧʠʭʪʳ ʮʝʣʴʥʦʣʠʩʪʥʦʡ) ʢʝʜʨʦʚʥʠʢʘʤʠ ʥʘ 

ʛʦʨʥʳʭ ʙʫʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚʘʭ ʦʙʣʘʜʘʶʪ ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʧʦʜʣʝʩʢʦʤ, 

ʩʦʩʪʦʷʱʠʤ ʠʟ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʞʠʤʦʣʦʩʪʠ, ʵʣʝʫʪʝʨʦʢʦʢʢʘ, ʘʨʘʣʠʠ 

ʤʘʥʴʯʞʫʨʩʢʦʡ, ʯʫʙʫʰʥʠʢʘ, ʣʝʱʠʥʳ, ʨʷʙʠʥʦʣʠʩʪʥʠʢʘ. ʇʨʠ ʛʦʩʧʦʜʩʪʚʝ ʢʝʜʨʘ 

ʠʤʝʝʪʩʷ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʜʨʫʛʠʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ï ʛʨʘʙ, ʪʠʩ, ʤʝʣʢʦʧʣʦʜʥʠʢ, 

ʚʠʰʥʷ ʄʘʢʩʠʤʦʚʠʯʘ ʠ ʩʘʭʘʣʠʥʩʢʘʷ, ʯʝʨʝʤʫʭʘ ʄʘʘʢʘ, ʷʙʣʦʥʷ ʤʘʥʴʯʞʫʨʩʢʘʷ. ɺ 

ʪʨʘʚʷʥʦʤ ʧʦʢʨʦʚʝ ʧʨʝʦʙʣʘʜʘʶʪ ʧʘʧʦʨʦʪʥʠʢʠ, ʦʩʦʢʠ, ʨʘʟʥʦʪʨʘʚʴʝ, ʟʣʘʢʠ 

[ɻʨʠʜʥʝʚʘ, 2009]. 

ʆʩʥʦʚʥʳʤ ʦʪʣʠʯʠʝʤ ʩʨʝʜʥʝʛʦʨʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʩ ʨʘʟʥʦʢʫʩʪʘʨʥʠʢʦʚʳʤʠ 

ʯʝʨʥʦʧʠʭʪʘʨʥʠʢʘʤʠ ʥʘ ʛʦʨʥʳʭ ʙʫʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚʘʭ ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʛʨʘʙʘ, ʢʣʝʥʦʚ, ʤʝʣʢʦʧʣʦʜʥʠʢʘ, ʜʠʤʦʨʬʘʥʪʘ, ʙʝʨʝʟʳ ʐʤʠʜʪʘ, 

ʪʠʩʘ. ʇʦʜʣʝʩʦʢ ʠ ʧʦʢʨʦʚ ʚʢʣʶʯʘʶʪ ʧʦʯʪʠ ʪʝ ʞʝ ʚʠʜʳ, ʯʪʦ ʠ ʢʝʜʨʦʚʥʠʢʠ 

[ʀʚʘʰʠʥʥʠʢʦʚ, 2010]. 

ʉʨʝʜʥʝʛʦʨʥʳʝ ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʣʘʥʜʰʘʬʪʳ ʩ ʝʣʴʥʠʢʘʤʠ ʟʝʣʝʥʦʤʦʰʥʳʤʠ 

ʠ ʨʘʟʥʦʪʨʘʚʥʳʤʠ ʥʘ ʠʣʣʶʚʠʘʣʴʥʦ-ʛʫʤʫʩʦʚʳʭ ʛʦʨʥʦ-ʪʘʝʞʥʳʭ ʧʦʯʚʘʭ 

ʧʦʢʨʳʚʘʶʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʨʝʯʥʳʭ ʜʦʣʠʥ ʠ ʧʦ ʢʨʫʪʳʤ, ʨʝʞʝ ʧʦʢʘʪʳʤ, ʩʢʣʦʥʘʤ 

ʨʘʟʣʠʯʥʳʭ ʵʢʩʧʦʟʠʮʠʡ ʧʦʜʥʠʤʘʶʪʩʷ ʜʦ ʚʝʨʰʠʥ ʚʦʜʦʨʘʟʜʝʣʦʚ. ʇʦʯʚʳ ʦʙʳʯʥʦ 

ʤʘʣʦʤʦʱʥʳʝ, ʱʝʙʥʠʩʪʳʝ. ʇʦʜʣʝʩʦʢ ʨʘʟʚʠʪ ʩʣʘʙʦ. ɺ ʥʝʛʦ ʚʭʦʜʷʪ ʞʠʤʦʣʦʩʪʠ, 

ʩʧʠʨʝʷ ʙʝʨʝʟʦʣʠʩʪʥʘʷ, ʠʟ ʪʨʘʚ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳ: ʚʝʡʥʠʢ ʃʘʥʛʩʜʦʨʬʘ, 

ʢʠʟʠʣʴʥʠʢ, ʤʘʡʥʠʢʠ, ʙʘʜʘʥ, ʙʦʨʮʳ [ʀʩʘʯʝʥʢʦ, 1985]. 

 

1.10. ʈʝʩʫʨʩʳ 

ʄʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʳʝ ʨʝʩʫʨʩʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤ ʬʘʢʪʦʨʦʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʚ ʨʝʛʠʦʥʘʭ ʥʦʚʦʛʦ 

ʦʩʚʦʝʥʠʷ ʠ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ ʩʪʘʨʦʛʦ ʦʩʚʦʝʥʠʷ [ʂʨʶʢʦʚ ʠ ʜʨ., 

2017]. ɼʣʷ ʪʘʢʠʭ ʨʝʛʠʦʥʦʚ, ʢʘʢ ʨʦʩʩʠʡʩʢʠʡ ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ ʠ ʉʝʚʝʨʦ-

ɺʦʩʪʦʯʥʳʡ ʂʠʪʘʡ, ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʳʝ ʨʝʩʫʨʩʳ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʦʩʪʘʶʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʘʢʪʦʨʦʚ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ [ʊʢʘʯʝʥʢʦ, 

ʐʚʝʜʦʚ, 2024b]. ʅʘ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʝʥʦ 17 ʚʠʜʦʚ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ, ʢʦʪʦʨʳʝ ʦʪʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 12. 
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ʈʠʩʫʥʦʢ 12. ʈʘʟʤʝʱʝʥʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʥʘ 

ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʢʘʨʪʘ ʩʦʩʪʘʚʣʝʥʘ ʘʚʪʦʨʦʤ ʧʦ ʜʘʥʥʳʤ [ɸʪʣʘʩ 

ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷé, 2008; Qi et al., 2021]). 

ɺ ʍʘʩʘʥʩʢʦʤ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʦʢʨʫʛʝ ʠʤʝʶʪʩʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʛʣʠʥ, 

ʠʟʚʝʩʪʥʷʢʦʚ, ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ ʧʦʜʝʣʦʯʥʳʭ ʢʘʤʥʝʡ [ʉʦʣʷʥʠʢ ʠ ʜʨ., 2009], ʘ 

ʪʘʢʞʝ ʧʝʩʢʠ ʠ ʧʝʩʯʘʥʦ-ʛʨʘʚʠʡʥʳʝ ʩʤʝʩʠ. ʅʘ ʶʛʝ ʦʢʨʫʛʘ ʪʘʢʞʝ ʠʤʝʶʪʩʷ ʟʘʧʘʩʳ 

ʙʫʨʦʛʦ ʫʛʣʷ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʝʨʤʘʥʠʷ, 

ʛʘʣʣʠʷ, ʣʠʪʠʷ, ʠʪʪʨʠʷ, ʠʪʪʝʨʙʠʷ, ʧʣʘʪʠʥʳ [ʃʘʚʨʠʢ, 2007]. 














































































































































































































