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ɺʚʝʜʝʥʠʝ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʟʝʨʘ ʠ ʠʭ ʦʪʣʦʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ 

ʠʟ ʢʣʶʯʝʚʳʭ ʦʙʲʝʢʪʦʚ ʜʣʷ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ 

ʵʢʦʩʠʩʪʝʤ ʠ ʦʢʨʫʞʘʶʱʝʡ ʠʭ ʩʨʝʜʳ (Burge et al., 2018;  Subetto et al., 2017; Melles et 

al., 2022; Sabatier et al., 2022; Ludikova et al., 2023), ʘ ʪʘʢʞʝ ʢʣʠʤʘʪʘ ʧʨʦʰʣʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʵʧʦʭ (Bjorck et al., 1997; Tarasov et al., 2019).  

ʆʢʦʣʦ ʧʦʣʦʚʠʥʳ ʚʩʝʭ ʦʟʝʨ ʤʠʨʘ ʥʘʭʦʜʷʪʩʷ ʚ ʟʦʥʝ, ʧʦʜʚʝʨʛʘʚʰʝʡʩʷ 

ʚʦʟʜʝʡʩʪʚʠʶ ʢʨʫʧʥʳʭ ʣʝʜʥʠʢʦʚʳʭ ʱʠʪʦʚ ʧʦʩʣʝʜʥʝʡ ʣʝʜʥʠʢʦʚʦʡ ʵʧʦʭʠ ï 

ʃʘʚʨʝʥʪʠʡʩʢʦʛʦ ʠ ʉʢʘʥʜʠʥʘʚʩʢʦʛʦ (Meybeck, 1995). ʆʟʝʨʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʠʥʪʝʨʝʩʥʳ ʢʘʢ ʜʣʷ ʧʘʣʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʣʠ ʧʘʣʝʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ, 

ʪʘʢ ʠ ʜʣʷ ʨʝʰʝʥʠʷ ʨʷʜʘ ʧʨʦʙʣʝʤ ʧʦʩʣʝʜʥʝʡ ʜʝʛʣʷʮʠʘʮʠʠ ʥʘ ʨʘʚʥʠʥʘʭ ʫʤʝʨʝʥʥʳʭ 

ʰʠʨʦʪ (ʉʝʨʝʙʨʷʥʥʳʡ, ʏʫʢʣʝʥʢʦʚʘ, 1973; Carrivick, Tweed, 2013; Groming et al., 

2019).  

ʅʘʙʣʶʜʘʝʪʩʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠʥʪʝʨʝʩʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʢ 

ʨʘʟʥʳʤ ʪʠʧʘʤ ʦʟʝʨ. ʇʨʠʣʝʜʥʠʢʦʚʳʤ ʙʘʩʩʝʡʥʘʤ, ʢʘʢ ʦʜʥʦʤʫ ʠʟ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʪʠʧʦʚ  ʣʝʜʥʠʢʦʚʳʭ ʧʘʣʝʦʦʟʝʨ, ʧʦʩʚʷʱʝʥ ʙʦʣʴʰʦʡ ʦʙʲʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ (ʥʘʧʨʠʤʝʨ, ʂʚʘʩʦʚ, 1975; Carrivick, Tweed, 2013; Mangerud et al., 

2004; Gorlach, 2017; Zobkov et al., 2019; Panin et al., 2020; Karpukhina et al., 2022; 

Zaretskaya et al., 2024; Rybalko et al., 2024). ʈʝʢʦʥʩʪʨʫʢʮʠʷʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʦʟʝʨ ʠʥʦʛʦ ʛʝʥʝʟʠʩʘ ʫʜʝʣʝʥʦ ʤʝʥʴʰʝ ʚʥʠʤʘʥʠʷ, ʭʦʪʷ ʤʥʦʛʠʝ ʠʟ ʪʘʢʠʭ ʦʟʝʨ 

ʩʫʱʝʩʪʚʫʶʪ ʜʦ ʩʠʭ ʧʦʨ ʠ ʠʤʝʶʪ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʨʝʢʦʥʩʪʨʫʢʮʠʡ (ʗʢʫʰʢʦ, 1971; ʂʘʙʘʡʣʝʥʝ ʠ ʜʨ., 1992; ʉʫʙʝʪʪʦ, 2009; Ġeirienǟ et al., 

2009; ʂʘʨʧʫʭʠʥʘ ʠ ʜʨ., 2018). ʂʦʪʣʦʚʠʥʳ ʥʝʙʦʣʴʰʠʭ ʦʟʝʨ ʚ ʟʦʥʝ ʧʦʩʣʝʜʥʝʛʦ 

ʦʣʝʜʝʥʝʥʠʷ ʥʝʩʫʪ ʚ ʩʝʙʝ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʜʝʛʣʷʮʠʘʮʠʠ, ʘ ʦʟʝʨʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʘʨʭʠʚʘʤʠ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ 

ʧʦʟʜʥʝʣʝʜʥʠʢʦʚʴʝ ʠ ʛʦʣʦʮʝʥʝ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ ʚʳʧʦʣʥʝʥ ʙʦʣʴʰʦʡ ʦʙʲʝʤ 

ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʦʧʦʨʦʡ ʥʘ ʘʥʘʣʠʟ ʩʦʩʪʘʚʘ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ. ʀʥʪʝʨʝʩ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʩ ʚʳʩʦʢʦʡ 

ʟʘʦʟʝʨʝʥʥʦʩʪʴʶ, ʪʘʢʠʭ ʢʘʢ ʂʘʨʝʣʠʷ ʠ ʄʫʨʤʘʥʩʢʘʷ ʦʙʣʘʩʪʴ (ʉʫʙʝʪʪʦ, 2009; Subetto 

et al., 2017; Korsakova et al., 2022b; Shelekhova et al., 2023; Sapelko et al., 2025), 

ɹʝʣʦʨʫʩʩʢʦʝ ʇʦʦʟʝʨʴʝ ʠ ʇʨʠʙʘʣʪʠʢʘ (ʗʢʫʰʢʦ, 1971; ʂʘʙʘʡʣʝʥʝ ʠ ʜʨ., 1992; Vlasov, 

2004; ʅʦʚʠʢ, 2005; Novik et al., 2010; Kublitskiy et al., 2020; Druzhinina et al., 2025). 
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ɼʥʝʧʨʦ-ɼʚʠʥʩʢʠʡ ʨʝʛʠʦʥ, ʢʘʢ ʯʘʩʪʴ ʟʘʧʘʜʥʦʛʦ ʤʘʢʨʦʩʢʣʦʥʘ ɺʘʣʜʘʡʩʢʦʡ 

ʚʦʟʚʳʰʝʥʥʦʩʪʠ, ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʟʘʦʟʝʨʝʥʥʦʩʪʠ, ʥʦ ʩʣʘʙʦʡ 

ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʦʡ ʠʟʫʯʝʥʥʦʩʪʴʶ. ʕʪʦ ʠʣʣʶʩʪʨʠʨʫʝʪ ʙʘʟʘ ʜʘʥʥʳʭ ʧʦ 

ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʦʟʝʨ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ 

(Syrykh et al., 2021). ʉʣʘʙʘʷ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʘʷ ʠʟʫʯʝʥʥʦʩʪʴ ʧʦʩʣʫʞʠʣʘ ʦʜʥʠʤ 

ʠʟ ʤʦʪʠʚʦʚ ʚʳʙʦʨʘ ʨʝʛʠʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ ʠ ʥʝʢʦʪʦʨʳʭ ʩʤʝʞʥʳʭ ʥʘʫʢ, ʪʘʢʠʭ ʢʘʢ 

ʛʝʦʘʨʭʝʦʣʦʛʠʷ, ʥʝʦʙʭʦʜʠʤʳ ʧʦʜʨʦʙʥʳʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʟʤʝʥʝʥʠʡ ʫʨʦʚʥʝʡ 

ʚʦʜʦʝʤʦʚ (ʇʘʥʠʥ, ʅʝʬʸʜʦʚ, 2010). ʅʘ ʙʝʨʝʛʘʭ ʦʟʝʨ ɼʥʝʧʨʦ-ɼʚʠʥʩʢʦʛʦ ʨʝʛʠʦʥʘ 

ʠʟʚʝʩʪʥʦ ʤʥʦʛʦ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ ʨʘʟʥʳʭ ʵʧʦʭ (ʂʨʘʩʥʦʚ ʠ ʜʨ., 1997; 

ʅʝʬʸʜʦʚ, 2007), ʧʦʵʪʦʤʫ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʦʟʝʨʘʭ, ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʫʨʦʚʥʝʡ, ʟʥʘʯʠʤʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʫʩʣʦʚʠʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʦʨʛʦʚʳʭ ʧʫʪʝʡ ʠ ʧʦʩʝʣʝʥʠʡ (ɽʨʝʤʝʝʚ, ɼʟʶʙʘ, 2010). 

ʆʜʥʘʢʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʜʠʥʘʤʠʢʝ ʫʨʦʚʥʝʡ ʦʟʝʨ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ɺʦʩʪʦʯʥʦ-

ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ ʚ ʛʦʣʦʮʝʥʝ ʠ ʧʨʠʯʠʥʘʭ ʠʭ ʠʟʤʝʥʝʥʠʡ ʦʩʪʘʶʪʩʷ 

ʧʨʦʪʠʚʦʨʝʯʠʚʳʤʠ (ʊʘʨʘʩʦʚ ʠ ʜʨ., 1997; ʂʦʥʩʪʘʥʪʠʥʦʚ ʠ ʜʨ., 2021, 2024).  

ɼʨʫʛʦʡ ʘʩʧʝʢʪ ʠʟʫʯʝʥʠʷ ʦʟʝʨ ʟʦʥʳ ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ ï ʵʪʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʥʠʭ ʦʪʣʦʞʝʥʠʡ ʚʳʩʦʢʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ 

ʚʘʨʚʳ, ʧʦʟʚʦʣʷʶʱʠʭ ʚʳʧʦʣʥʷʪʴ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʧʘʣʝʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩ ʛʦʜʠʯʥʳʤ ʰʘʛʦʤ (Zolitschka et al., 2015). ʆʜʠʥ ʠʟ 

ʧʦʜʪʠʧʦʚ ʚʘʨʚ ï ʛʦʣʦʮʝʥʦʚʳʝ ʦʨʛʘʥʦʛʝʥʥʳʝ ʨʠʪʤʠʪʳ ï ʧʦʯʪʠ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ 

ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ, ʭʦʪʷ ʠʥʪʝʨʝʩ ʢ ʪʘʢʠʤ ʦʩʘʜʢʘʤ ʚʦʟʨʦʩ ʚ 

ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ (Lamoureux, 2001; Zander et al., 2022). ɻʦʣʦʮʝʥʦʚʳʝ ʚʘʨʚʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʦʟʝʨʘʭ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ ʠ ʥʘ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʨʘʚʥʠʥʘʭ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ (Ojala, 2012). 

 ʀʟʫʯʝʥʠʝ ʦʟʝʨ ʟʦʥʳ ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʪʝʩʥʦʡ ʩʚʷʟʠ ʩ 

ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʠʩʪʦʨʠʠ ʨʝʯʥʳʭ ʜʦʣʠʥ (Kaiser et al., 2007, 2012; Bğaszkiewicz et al., 

2015; Starkel et al., 2015). ɻʝʥʝʪʠʯʝʩʢʘʷ ʦʙʱʥʦʩʪʴ ʤʦʣʦʜʦʡ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ 

ʠ ʣʝʜʥʠʢʦʚʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ ʧʦʢʘʟʘʥʘ ʚ ʮʝʣʦʤ ʨʷʜʝ ʨʘʙʦʪ (ʂʚʘʩʦʚ, 1963; ʉʘʤʤʝʪ, 

1963; ʄʘʣʘʭʦʚʩʢʠʡ, ʄʘʨʢʦʚ, 1969; ɺʘʣʴʯʠʢ ʠ ʜʨ., 1994; ɺʝʨʙʠʮʢʠʡ ʠ ʜʨ., 2012). 

ʇʨʠ ʵʪʦʤ ʩʦʙʩʪʚʝʥʥʦ ʦʟʝʨʘ, ʟʘʥʠʤʘʶʱʠʝ ʫʯʘʩʪʢʠ ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʯʥʳʭ ʜʦʣʠʥ, 

ʧʨʠʚʣʝʢʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʤʥʦʛʦ ʚʥʠʤʘʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. ʇʦʯʪʠ ʥʝʪ ʧʨʷʤʳʭ 
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ʜʘʥʥʳʭ ʦ ʚʨʝʤʝʥʠ ʠ ʤʝʭʘʥʠʟʤʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʠʟʤʝʥʝʥʠʷʭ ʫʨʦʚʥʷ ʪʘʢʠʭ ʦʟʝʨ, 

ʨʘʟʚʠʪʠʠ ʧʨʦʮʝʩʩʦʚ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ɼʦʣʠʥʥʳʝ ʦʟʝʨʘ ɼʥʝʧʨʦ-ɼʚʠʥʩʢʦʛʦ ʨʝʛʠʦʥʘ 

ʚʳʙʨʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʕʪʦ ʦʟʝʨʘ ʚ ʜʦʣʠʥʘʭ ʢʨʫʧʥʳʭ ʠ ʩʨʝʜʥʠʭ 

ʨʝʢ ʣʝʜʥʠʢʦʚʳʭ ʠ ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʘ ʪʘʢʞʝ ʚ ʙʨʦʰʝʥʥʳʭ ʚ ʭʦʜʝ 

ʦʣʝʜʝʥʝʥʠʷ ʜʦʣʝʜʥʠʢʦʚʳʭ ʨʝʯʥʳʭ ʜʦʣʠʥʘʭ. 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʚʳʷʚʠʪʴ ʤʝʭʘʥʠʟʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʠʩʪʦʨʠʶ 

ʨʘʟʚʠʪʠʷ ʜʦʣʠʥʥʳʭ ʦʟʝʨ, ʚʦʟʥʠʢʰʠʭ ʚ ɼʥʝʧʨʦ-ɼʚʠʥʩʢʦʤ ʨʝʛʠʦʥʝ ʧʦʩʣʝ ʪʘʷʥʠʷ 

ʧʦʩʣʝʜʥʝʛʦ ʣʝʜʥʠʢʦʚʦʛʦ ʧʦʢʨʦʚʘ (ʟʘ ʧʦʩʣʝʜʥʠʝ ~ 20 ʪʳʩ. ʣʝʪ).  

ɿʘʜʘʯʠ, ʧʦʩʪʘʚʣʝʥʥʳʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʡ ʮʝʣʠ:  

1. ʧʦʣʫʯʠʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʥʘʪʫʨʥʳʝ ʠ ʬʦʥʜʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦ ʛʝʦʣʦʛʦ-

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ ʦʟʝʨʥʳʭ ʢʦʪʣʦʚʠʥ ʥʘ ʚʳʙʨʘʥʥʳʭ ʢʣʶʯʝʚʳʭ 

ʫʯʘʩʪʢʘʭ; 

2. ʧʦʣʫʯʠʪʴ ʜʘʥʥʳʝ ʧʦ ʩʪʨʘʪʠʛʨʘʬʠʠ ʠ ʣʠʪʦʣʦʛʠʠ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʦʟʝʨ, 

ʦʧʨʝʜʝʣʠʪʴ ʠʭ ʚʦʟʨʘʩʪ; 

3. ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʤʝʭʘʥʠʟʤʳ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʠʩʪʦʨʠʶ ʜʦʣʠʥʥʳʭ ʦʟʝʨ ʥʘ 

ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦ ʩʪʨʦʝʥʠʠ ʠ ʚʦʟʨʘʩʪʝ ʦʪʣʦʞʝʥʠʡ ʠʭ ʜʥʘ ʠ ʙʝʨʝʛʦʚ. 

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʦʪʦʯʥʳʝ ʦʟʝʨʘ ɼʥʝʧʨʦ-ɼʚʠʥʩʢʦʛʦ ʨʝʛʠʦʥʘ, 

ʦʙʨʘʟʦʚʘʥʥʳʝ ʧʦʩʣʝ ʦʩʚʦʙʦʞʜʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʦʪ ʧʦʩʣʝʜʥʝʛʦ (ʧʦʟʜʥʝʚʘʣʜʘʡʩʢʦʛʦ) 

ʣʝʜʥʠʢʦʚʦʛʦ ʧʦʢʨʦʚʘ ʠ ʟʘʥʠʤʘʶʱʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠʣʠ ʚʳʨʘʞʝʥʥʳʝ ʚ ʨʝʣʴʝʬʝ 

ʜʨʝʚʥʠʝ ʨʝʯʥʳʝ ʜʦʣʠʥʳ ï çʜʦʣʠʥʥʳʝ ʦʟʝʨʘè.  

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʤʝʭʘʥʠʟʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʟʝʨʥʳʭ ʢʦʪʣʦʚʠʥ, 

ʠʩʪʦʨʠʷ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʝʡ ʦʟʝʨ ʠ ʪʠʧʘ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. 

ɿʘʱʠʱʘʝʤʳʝ ʧʦʣʦʞʝʥʠʷ: 

1) ʂʦʪʣʦʚʠʥʳ ʜʦʣʠʥʥʳʭ ʦʟʝʨ ɼʥʝʧʨʦ-ɼʚʠʥʩʢʦʛʦ ʨʝʛʠʦʥʘ ʚ ʣʝʜʥʠʢʦʚʦʡ ʟʦʥʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʠ ʛʝʥʝʪʠʯʝʩʢʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʘ ʪʠʧʘ: (1) ʢʦʪʣʦʚʠʥʳ 

ʚʳʪʷʥʫʪʦʡ ʬʦʨʤʳ, ʟʘʥʠʤʘʶʱʠʝ ʧʦʜʣʝʜʥʳʝ ʚʦʜʥʦ- ʠʣʠ ʣʝʜʥʠʢʦʚʦ-ʵʨʦʟʠʦʥʥʳʝ 

ʣʦʞʙʠʥʳ (ʧʨʠʤʝʨ ï ʦʟ. ʂʘʩʧʣʷ) ʠ (2) ʢʦʪʣʦʚʠʥʳ ʥʝʧʨʘʚʠʣʴʥʦʡ ʣʠʙʦ ʠʟʦʤʝʪʨʠʯʥʦʡ 

ʬʦʨʤʳ, ʠʤʝʶʱʠʝ ʛʣʷʮʠʦʢʘʨʩʪʦʚʦʝ (ʣʝʜʥʠʢʦʚʦ-ʧʨʦʩʘʜʦʯʥʦʝ) ʧʨʦʠʩʭʦʞʜʝʥʠʝ (ʦʟ. 

ʐʥʠʪʢʠʥʦ). ɺʙʣʠʟʠ ʬʨʦʥʪʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʣʝʜʥʠʢʘ ʚʩʪʨʝʯʘʶʪʩʷ 

ʢʦʪʣʦʚʠʥʳ ʩʣʦʞʥʦʛʦ ʛʝʥʝʟʠʩʘ ï ʧʦʛʨʝʙʝʥʥʳʝ ʜʦʚʘʣʜʘʡʩʢʠʝ ʨʝʯʥʳʝ ʜʦʣʠʥʳ, ʧʦ 

ʢʦʪʦʨʳʤ ʰʝʣ ʩʪʦʢ ʪʘʣʳʭ ʣʝʜʥʠʢʦʚʳʭ ʚʦʜ, ʚ ʤʘʢʩʠʤʫʤ ʦʣʝʜʝʥʝʥʠʷ ʧʨʦʜʚʠʛʘʣʩʷ 
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ʣʝʜʥʠʢ, ʘ ʚ ʧʦʟʜʥʝʣʝʜʥʠʢʦʚʴʝ ʩʫʱʝʩʪʚʦʚʘʣʠ ʧʦʜʧʨʫʜʥʳʝ ʦʟʝʨʘ, ʨʝʣʠʢʪʳ ʢʦʪʦʨʳʭ 

ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʚʠʜʝ ʩʦʚʨʝʤʝʥʥʳʭ ʦʟʝʨ (ʦʟ. ʂʫʧʨʠʥʩʢʦʝ). 

2) ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʨʦʚʝʥʴ ʜʦʣʠʥʥʳʭ ʦʟʝʨ ɼʥʝʧʨʦ-ɼʚʠʥʩʢʦʛʦ ʨʝʛʠʦʥʘ ï 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʡ ʟʘ ʛʦʣʦʮʝʥ, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʦʪʩʫʪʩʪʚʠʝ ʦʟʝʨʥʳʭ ʪʝʨʨʘʩ, ʘ ʪʘʢʞʝ 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʘʷ ʠʩʪʦʨʠʷ ʫʨʦʚʝʥʥʦʛʦ ʨʝʞʠʤʘ. ʋʨʦʚʥʠ ʦʟʝʨ ʚ ʧʦʟʜʥʝʣʝʜʥʠʢʦʚʴʝ 

ʠ ʛʦʣʦʮʝʥʝ ʙʳʣʠ ʣʠʙʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʤʠ (ʦʟ. ʂʘʩʧʣʷ), ʣʠʙʦ ʠʩʧʳʪʳʚʘʣʠ 

ʨʦʩʪ, ʢʘʢ ʤʠʥʠʤʫʤ, ʚ ʩʨʝʜʥʝʤ ʠ ʧʦʟʜʥʝʤ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʥʘʯʠʥʘʷ ʩ ʨʘʥʥʝʛʦ 

ʛʦʣʦʮʝʥʘ (ʦʟʝʨʘ ʐʥʠʪʢʠʥʦ, ʂʫʧʨʠʥʩʢʦʝ, ʉʦʣʦʤʝʥʥʦʝ-ɿʘʣʠʢʦʚʩʢʦʝ). ʇʨʠʯʠʥʦʡ 

ʧʦʜʲʝʤʘ ʫʨʦʚʥʷ ʙʳʣʦ ʥʘʨʘʱʠʚʘʥʠʝ ʧʦʨʦʛʦʚ ʩʪʦʢʘ ʚʩʣʝʜʩʪʚʠʝ ʥʘʧʨʘʚʣʝʥʥʦʡ 

ʘʢʢʫʤʫʣʷʮʠʠ ʘʣʣʶʚʠʷ ʚ ʨʫʩʣʘʭ ʚʳʪʝʢʘʶʱʠʭ ʨʝʢ.  

3) ɺʩʝ ʜʦʣʠʥʥʳʝ ʦʟʝʨʘ ʚ ʛʦʣʦʮʝʥʝ ʠʩʧʳʪʳʚʘʣʠ ʠʥʪʝʥʩʠʚʥʦʝ ʟʘʠʣʝʥʠʝ 

ʦʟʝʨʥʳʭ ʢʦʪʣʦʚʠʥ, ʩʦʧʨʦʚʦʞʜʘʚʰʝʝʩʷ ʩʦʢʨʘʱʝʥʠʝʤ ʧʣʦʱʘʜʠ ʠ ʫʤʝʥʴʰʝʥʠʝʤ 

ʛʣʫʙʠʥ, ʯʪʦ ʥʘ ʬʦʥʝ ʧʦʪʝʧʣʝʥʠʷ ʢʣʠʤʘʪʘ ʧʨʠʚʦʜʠʣʦ ʢ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʪʠʧʘ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʩ ʤʠʥʝʨʘʛʝʥʥʦʛʦ ʥʘ ʤʠʥʝʨʘʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʡ, ʘ ʟʘʪʝʤ ï 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʨʛʘʥʦʛʝʥʥʳʡ. ʇʨʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ (15 ʤ ʠ 

ʙʦʣʝʝ) ʚ ʧʦʟʜʥʝʤ ʜʨʠʘʩʝ ʠ ʨʘʥʥʝʤ ʛʦʣʦʮʝʥʝ ʚ ʢʦʪʣʦʚʠʥʘʭ ʩʦʟʜʘʚʘʣʠʩʴ ʫʩʣʦʚʠʷ ʜʣʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʙʠʦʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʚʘʨʚ ï ʦʩʘʜʢʦʚ ʩ ʛʦʜʠʯʥʳʤ ʚʨʝʤʝʥʥʳʤ 

ʨʘʟʨʝʰʝʥʠʝʤ.  

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʬʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʧʦʟʚʦʣʠʣʠ ʧʦʣʫʯʠʪʴ 

ʧʦʜʨʦʙʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ. 

ɺʳʧʦʣʥʝʥʳ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʣʴʝʬʘ ʠ ʝʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʙʫʨʝʥʠʷ, ʩ ʦʙʱʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʢʚʘʞʠʥ ʚ 65 ʰʪʫʢ (46 ï ʨʫʯʥʳʤ 

ʤʝʪʦʜʦʤ, 19 ï ʤʝʭʘʥʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ) ʠ ʦʙʱʝʡ ʜʣʠʥʦʡ ʧʨʦʭʦʜʢʠ ʦʢʦʣʦ 450 ʤ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʧʦʣʥʝʥʦ ʛʝʦʬʠʟʠʯʝʩʢʦʝ ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ, ʚʢʣʶʯʘʶʱʝʝ 

ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʶ ʠ ʵʣʝʢʪʨʦʪʦʤʦʛʨʘʬʠʶ (ʦʙʱʘʷ ʜʣʠʥʘ ʧʨʦʬʠʣʝʡ 420 ʤ). ɺʦʟʨʘʩʪ 

ʨʝʣʴʝʬʘ ʠ ʦʪʣʦʞʝʥʠʡ ʦʧʨʝʜʝʣʸʥ ʤʝʪʦʜʘʤʠ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ (64 

ʜʘʪʳ) ʠ ʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ (10 ʜʘʪ), ʘ ʣʠʪʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʦʟʝʨ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʦʚ 

ʛʨʘʥʫʣʦʤʝʪʨʠʠ, ʧʦʪʝʨʴ ʧʨʠ ʧʨʦʢʘʣʠʚʘʥʠʠ ʠ ʠʟʤʝʨʝʥʠʷ ʫʜʝʣʴʥʦʡ ʤʘʛʥʠʪʥʦʡ 

ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ (644 ʦʙʨʘʟʮʘ). ɼʣʷ ʜʚʫʭ ʦʙʲʝʢʪʦʚ ʚʳʧʦʣʥʝʥʘ ʙʘʪʠʤʝʪʨʠʯʝʩʢʘʷ 

ʩʲʸʤʢʘ, ʜʣʷ ʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʚʳʧʦʣʥʝʥʳ ʤʠʢʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ 
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ʚʘʨʚʦʭʨʦʥʦʣʦʛʠʷ ʠ ʜʣʷ ʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʚʳʧʦʣʥʝʥ ʢʦʤʧʣʝʢʩʥʳʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ.  

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ ʩʦʩʪʦʠʪ ʚ ʫʯʘʩʪʠʠ ʥʘ ʵʪʘʧʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ï ʚʦ ʚʩʝʭ 

ʵʢʩʧʝʜʠʮʠʷʭ ʩ 2017 ʧʦ 2024 ʛʛ., ʚʢʣʶʯʘʷ ʙʫʨʝʥʠʝ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʨʘʙʦʪʳ. ɸʚʪʦʨ 

ʚʳʧʦʣʥʷʣ ʦʪʙʦʨ ʦʙʨʘʟʮʦʚ ʥʘ ʚʩʝ ʚʠʜʳ ʘʥʘʣʠʟʦʚ ʠ ʜʘʪʠʨʦʚʘʥʠʝ, ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʫ 

ʦʙʨʘʟʮʦʚ ʥʘ ʣʶʤʠʥʝʩʮʝʥʪʥʳʡ ʘʥʘʣʠʟ, ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʫ ʦʙʨʘʟʮʦʚ ʥʘ ʘʥʘʣʠʟʳ 

ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ (ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʧʦʪʝʨʠ ʧʨʠ ʧʨʦʢʘʣʠʚʘʥʠʠ, 

ʠʟʤʝʨʝʥʠʝ ʫʜʝʣʴʥʦʡ ʤʘʛʥʠʪʥʦʡ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʠ) ʠ ʚʳʧʦʣʥʝʥʠʝ ʵʪʠʭ ʘʥʘʣʠʟʦʚ, 

ʠʪʦʛʦʚʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʜʘʥʥʳʭ.  

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʠʩʪʦʨʠʠ ʪʨʸʭ ʜʦʣʠʥʥʳʭ ʦʟʸʨ ɼʥʝʧʨʦ-ɼʚʠʥʩʢʦʛʦ ʨʝʛʠʦʥʘ ʩ ʫʯʸʪʦʤ ʠʭ ʧʦʣʦʞʝʥʠʷ ʚ 

ʩʦʩʪʘʚʝ ʦʟʝʨʥʦ-ʨʝʯʥʳʭ ʩʠʩʪʝʤ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʦʜʦʝʤʦʚ ʫʩʪʘʥʦʚʣʝʥʳ 

ʤʝʭʘʥʠʟʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʪʣʦʚʠʥ, ʚʧʝʨʚʳʝ ʜʣʷ ʜʦʣʠʥʥʳʭ ʦʟʝʨ ʨʝʛʠʦʥʘ 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʳ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ, ʚʳʷʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʵʨʦʟʠʦʥʥʦ-

ʘʢʢʫʤʫʣʷʪʠʚʥʦʡ ʜʠʥʘʤʠʢʠ ʨʫʩʝʣ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʨʝʢ. ʆʧʨʝʜʝʣʝʥʳ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʟʸʨʥʦʛʦ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʧʦʟʜʥʝʣʝʜʥʠʢʦʚʴʝ ʠ 

ʛʦʣʦʮʝʥʝ. ɼʣʷ ʦʟʝʨʘ ʐʥʠʪʢʠʥʦ ʚʧʝʨʚʳʝ ʚʳʧʦʣʥʝʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʨʘʟʚʠʪʠʷ 

ʦʢʨʫʞʘʶʱʝʛʦ ʨʝʣʴʝʬʘ ʠ ʚʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʵʚʦʣʶʮʠʠ ʦʟʸʨʥʦʡ ʢʦʪʣʦʚʠʥʳ. 

ɼʣʷ ʦʟʝʨʘ ʂʘʩʧʣʷ ʚʧʝʨʚʳʝ ʩʦʟʜʘʥʘ ʧʣʘʚʘʶʱʘʷ ʚʘʨʚʦʭʨʦʥʦʣʦʛʠʷ ʨʘʥʥʝʛʦ ʛʦʣʦʮʝʥʘ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʦʜʥʫ ʠʟ ʧʝʨʚʳʭ ʧʦʜʦʙʥʳʭ ʭʨʦʥʦʣʦʛʠʡ ʜʣʷ ɺʦʩʪʦʯʥʦ-

ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ. ɼʣʷ ʦʟʝʨʘ ʂʫʧʨʠʥʩʢʦʝ ʜʦʢʘʟʘʥʘ ʩʚʷʟʴ ʦʟʝʨʥʦʡ ʩʠʩʪʝʤʳ ʩ 

ʨʘʟʚʠʪʠʝʤ ʨ. ɼʥʝʧʨ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʦʙʦʛʘʱʝʥʠʠ ʟʥʘʥʠʡ ʦʙ ʠʩʪʦʨʠʠ ʦʟʝʨ ɼʥʝʧʨʦ-ɼʚʠʥʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʇʦʣʫʯʝʥʳ ʥʦʚʳʝ 

ʜʘʥʥʳʝ ʧʦ ʠʩʪʦʨʠʠ ʫʨʦʚʥʝʡ ʦʟʝʨ, ʩʚʷʟʠ ʩ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ ʠʩʪʦʨʠʝʡ 

ʨʘʟʚʠʪʠʷ ʨʝʣʴʝʬʘ ʠ ʛʠʜʨʦʩʝʪʠ ʚ ʟʦʥʝ ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʤʝʝʪ 

ʧʦʪʝʥʮʠʘʣ ʧʨʠʤʝʥʝʥʠʷ ʩ ʮʝʣʴʶ ʫʪʦʯʥʝʥʠʷ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ 

ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ ʚ ʧʨʦʰʣʦʤ, ʪʘʢ ʢʘʢ ʠʟʫʯʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʙʦʛʘʪʘ 

ʧʘʤʷʪʥʠʢʘʤʠ ʨʘʟʣʠʯʥʳʭ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʵʧʦʭ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʥʘʧʦʣʥʝʥʠʷ ʨʝʝʩʪʨʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʈʌ, ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʆʆʇʊ, ʵʢʦʧʨʦʩʚʝʱʝʥʠʷ ʠ ʢʨʘʝʚʝʜʝʥʠʷ. 
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ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʦʙʝʩʧʝʯʝʥʘ ʚʩʝʩʪʦʨʦʥʥʠʤ ʘʥʘʣʠʟʦʤ ʢʘʢ ʩʦʙʩʪʚʝʥʥʳʭ ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ, ʪʘʢ ʠ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʠ ʬʦʥʜʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʘʥʘʣʠʟʦʚ ʦʪʣʦʞʝʥʠʡ. ʇʨʠʤʝʥʝʥʳ ʜʚʘ ʤʝʪʦʜʘ ʜʘʪʠʨʦʚʘʥʠʷ 

(ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʝ ʠ ʣʶʤʠʥʝʩʮʝʥʪʥʦʝ) ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʦʟʨʘʩʪʘ ʦʪʣʦʞʝʥʠʡ ʠ 

ʬʦʨʤ ʨʝʣʴʝʬʘ. ʇʦʩʪʨʦʝʥʘ ʚʘʨʚʦʭʨʦʥʦʣʦʛʠʷ, ʫʪʦʯʥʷʶʱʘʷ ʚʦʟʨʘʩʪ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʠ 

ʨʝʟʫʣʴʪʘʪʳ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ ʤʝʪʦʜʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʩʪʦʨʠʠ 

ʨʝʣʴʝʬʘ, ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠ ʫʨʦʚʥʝʡ ʦʟʝʨ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʷʤʠ ʧʦ ʜʘʥʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʚ ʠʟʫʯʘʝʤʦʤ ʨʝʛʠʦʥʝ ʠ ʥʘ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

ɸʧʨʦʙʘʮʠʷ ʠ ʧʫʙʣʠʢʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʄʘʪʝʨʠʘʣ 

ʜʠʩʩʝʨʪʘʮʠʠ ʙʳʣ ʦʧʫʙʣʠʢʦʚʘʥ ʚ 6 ʩʪʘʪʴʷʭ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʷʭ, 

ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʠ ʦʙʩʫʞʜʘʣʠʩʴ ʥʘ 

ʩʝʤʠʥʘʨʘʭ ʦʪʜʝʣʘ ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ ʀɻ ʈɸʅ, ʘ ʪʘʢʞʝ ʥʘ 

ʢʦʥʬʝʨʝʥʮʠʷʭ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ (ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʚʩʝʨʦʩʩʠʡʩʢʠʭ): II 

ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʇʫʪʠ ʵʚʦʣʶʮʠʦʥʥʦʡ ʛʝʦʛʨʘʬʠʠè (ʄʦʩʢʚʘ, 

2021), ʚʪʦʨʦʡ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɻʝʦʭʨʦʥʦʣʦʛʠʷ ʯʝʪʚʝʨʪʠʯʥʦʛʦ 

ʧʝʨʠʦʜʘ: ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ ʜʘʪʠʨʦʚʘʥʠʷ ʥʦʚʝʡʰʠʭ ʦʪʣʦʞʝʥʠʡè (ʄʦʩʢʚʘ, 

2022), ʝʞʝʛʦʜʥʦʡ ʰʢʦʣʝ-ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ çʄʝʨʠʜʠʘʥè (ʂʫʨʩʢ, 2021; 

ʄʦʩʢʚʘ, 2022, 2025), VI ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ (ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʫʯʘʩʪʠʝʤ) çɼʠʥʘʤʠʢʘ ʵʢʦʩʠʩʪʝʤ ʚ ʛʦʣʦʮʝʥʝè (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2022), 

ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʇʝʨʠʛʣʷʮʠʘʣ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ 

ʨʘʚʥʠʥʳ ʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠè (ʈʦʩʪʦʚ ɺʝʣʠʢʠʡ, 2023), ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çʇʘʣʝʦʣʠʤʥʦʣʦʛʠʷ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠè (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2022; 

ʂʨʘʩʥʦʷʨʩʢ, 2024), ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʃʠʤʥʦʣʦʛʠʷ ʚ ʈʦʩʩʠʠè 

(ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2024), XI ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʠʟʫʯʝʥʠʶ 

ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2025). 

ʆʙʲʸʤ ʠ ʩʪʨʫʢʪʫʨʘ ʨʘʙʦʪʳ. ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 5 

ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ, ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ (229 ʥʘʠʤʝʥʦʚʘʥʠʡ, ʠʟ ʢʦʪʦʨʳʭ 124 ʥʘ 

ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʘʭ) ʠ 8 ʧʨʠʣʦʞʝʥʠʡ. ʆʩʥʦʚʥʦʡ ʪʝʢʩʪ ʠʟʣʦʞʝʥ ʥʘ 180 ʩʪʨʘʥʠʮʘʭ, 

ʩʦʜʝʨʞʠʪ 66 ʨʠʩʫʥʢʦʚ, 10 ʪʘʙʣʠʮ.  
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ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʠʩʢʨʝʥʥʶʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʥʘʫʯʥʦʤʫ 

ʨʫʢʦʚʦʜʠʪʝʣʶ ʜ.ʛ.ʥ. ɸʥʜʨʝʶ ɺʘʣʝʨʴʝʚʠʯʫ ʇʘʥʠʥʫ ʟʘ ʤʥʦʛʦʣʝʪʥʝʝ ʥʘʩʪʘʚʥʠʯʝʩʪʚʦ, 

ʧʦʜʜʝʨʞʢʫ ʠ ʧʦʤʦʱʴ ʚ ʨʘʙʦʪʝ ʥʘʜ ʜʠʩʩʝʨʪʘʮʠʝʡ ʥʘ ʢʘʞʜʦʤ ʝʸ ʵʪʘʧʝ; ʢ.ʛ.ʥ. 

ʂʦʥʩʪʘʥʪʠʥʦʚʫ ɽʚʛʝʥʠʶ ɸʣʝʢʩʘʥʜʨʦʚʠʯʫ (ʀɻ ʈɸʅ) ʠ ʢ.ʛ.ʥ. ʂʘʨʧʫʭʠʥʦʡ ʅʘʪʘʣʴʝ 

ɺʘʣʝʨʴʝʚʥʝ (ʀɻ ʈɸʅ) ʟʘ ʧʦʤʦʱʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʟʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʦʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ; ʢʦʣʣʝʛʘʤ ʠʟ ʀʥʩʪʠʪʫʪʘ 

ʛʝʦʛʨʘʬʠʠ ʈɸʅ, ʫʯʘʩʪʚʦʚʘʚʰʠʤ ʚ ʧʦʣʝʚʳʭ ʨʘʙʦʪʘʭ, ʦʩʦʙʝʥʥʦ ɸ.ʖ. ʂʘʯʘʣʦʚʫ, ʢ.ʛ.ʥ. 

ɺ.ʖ. ʋʢʨʘʠʥʮʝʚʫ, ʢ.ʛ.ʥ. ɼ.ɺ. ɹʘʨʘʥʦʚʫ, ʖ.ʆ. ʂʘʨʧʦʚʦʡ, ʢ.ʛ.ʥ. ʅ.ɺ. ʉʳʯʝʚʫ, ʢ.ʛ.ʥ. 

ɸ.ʀ. ʈʫʜʠʥʩʢʦʡ, ʈ.ɸ. ɸʥʜʨʝʝʚʫ, ʢ.ʙ.ʥ. ʅ.ʅ. ʅʘʨʳʰʢʠʥʦʡ ʠ ʄ.ɸ. ʂʦʤʘʛʦʨʦʚʦʡ; 

ʥʘʯʘʣʴʥʠʢʫ ʨʘʥʥʝʩʨʝʜʥʝʚʝʢʦʚʦʡ ʘʨʭʝʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʜʠʮʠʠ ʉ.ɸ. ʉʪʝʬʫʪʠʥʫ 

(ɻʀʄ) ʟʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʠ ʣʦʛʠʩʪʠʯʝʩʢʫʶ ʧʦʤʦʱʴ; ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʧʨʦʝʢʪʦʚ, ʚ 

ʨʘʤʢʘʭ ʢʦʪʦʨʳʭ ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʯʘʩʪʴ ʨʘʙʦʪʳ, ʜ.ʛ.ʥ. ʆ.ʂ. ɹʦʨʠʩʦʚʦʡ (ʀɻ ʈɸʅ), 

ʢ.ʛ.ʥ. ɸ.ʃ. ɿʘʭʘʨʦʚʫ (ʀɻ ʈɸʅ), ʢ.ʠ.ʥ. ʀ.ʀ. ɽʨʝʤʝʝʚʫ (ʀʀʄʂ ʈɸʅ).  

ɸʚʪʦʨ ʙʣʘʛʦʜʘʨʠʪ ʢ.ʛ.-ʤ.ʥ. ʉ.ʉ. ɹʨʠʯʝʚʫ (ʀɻ ʈɸʅ) ʠ ʢ.ʛ.-ʤ.ʥ ʂ.ʉ. ʉʝʨʛʝʝʚʘ 

(ʈɻʋ ʥʝʬʪʠ ʠ ʛʘʟʘ (ʅʀʋ) ʠʤ. ʀ.ʄ. ɻʫʙʢʠʥʘ) ʟʘ ʧʨʦʚʝʜʝʥʠʝ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʨʘʙʦʪ ʠ 

ʧʦʤʦʱʴ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ; ʢ.ʙ.ʥ. ʆ.ʅ. ʋʩʧʝʥʩʢʫʶ (ɺʅʀʀ ʦʚʦʱʝʚʦʜʩʪʚʘ 

ʈɸʅ) ʟʘ ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ; ʢ.ʛ.ʥ. ʄ.ʖ. 

ɸʣʝʢʩʘʥʜʨʠʥʘ (ʀɻ ʈɸʅ) ʟʘ ʧʦʤʦʱʴ ʚ ʧʦʩʪʨʦʝʥʠʠ ʚʘʨʚʦʭʨʦʥʦʣʦʛʠʠ; ʢ.ʛ.ʥ. ʈ.ʅ. 

ʂʫʨʙʘʥʦʚʘ (ʄɻʋ ʠʤ. ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ) ʟʘ ʧʦʤʦʱʴ ʚ ʦʩʚʦʝʥʠʠ ʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ 

ʜʘʪʠʨʦʚʘʥʠʷ; ʢ.ʠ.ʥ. ɺ.ɺ. ʅʦʚʠʢʦʚʘ (ʈɻɻʋ) ʠ ʉ.ɸ. ʐʝʚʯʝʥʢʦ (ʆʆʆ çʅʀʇʀʀ ʕʊ 

çʕʥʝʨʛʦʪʨʘʥʩʧʨʦʝʢʪèè) ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʣʠʜʘʨʥʦʡ ʩʲʸʤʢʠ. 

ʆʪʜʝʣʴʥʘʷ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʚʳʨʘʞʘʝʪʩʷ ʢʦʣʣʝʢʪʠʚʫ ʦʪʜʝʣʘ ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ 

ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ ʟʘ ʩʦʟʜʘʥʠʝ ʪʚʦʨʯʝʩʢʦʡ ʘʪʤʦʩʬʝʨʳ ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʨʦʩʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʘʚʪʦʨ ʙʣʘʛʦʜʘʨʠʪ ʤʫʞʘ ʠ ʨʦʜʠʪʝʣʝʡ ʟʘ ʧʦʩʪʦʷʥʥʫʶ ʤʦʨʘʣʴʥʫʶ 

ʧʦʜʜʝʨʞʢʫ. 
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ɻʣʘʚʘ 1. ʆʟʝʨʘ ʚ ʢʨʘʝʚʳʭ ʟʦʥʘʭ ʤʘʪʝʨʠʢʦʚʳʭ ʦʣʝʜʝʥʝʥʠʡ: ʩʦʩʪʦʷʥʠʝ 

ʠʟʫʯʝʥʥʦʩʪʠ 

1.1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʪʠʧʦʣʦʛʠʷ ʦʟʝʨ ʚ ʟʦʥʘʭ ʤʘʪʝʨʠʢʦʚʳʭ ʦʣʝʜʝʥʝʥʠʡ 

 

çʇʨʝʞʜʝ ʯʝʤ ʧʨʠʩʪʫʧʠʪʴ ʢ ʠʟʫʯʝʥʠʶ 

ʠʩʪʦʨʠʠ ʦʟʝʨ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʠʟʚʝʩʪʠ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʶ. ʅʦ ʩ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ 

ʦʟʝʨʘ ʥʝʚʦʟʤʦʞʥʦ, ʥʝ ʟʥʘʷ ʠʭ 

ʠʩʪʦʨʠʠè (ɼ.ɼ. ʂʚʘʩʦʚ, 1986). 

 

ʂʣʘʩʩʠʬʠʢʘʮʠʠ ʦʟʝʨ ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʠ ʨʘʟʣʠʯʥʳ. ʆʟʝʨʘ ʤʦʞʥʦ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦ ʧʨʠʟʥʘʢʘʤ, ʦʪʥʦʩʷʱʠʤʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʚʦʜʝ ʠ 

ʧʨʦʪʝʢʘʶʱʠʤ ʚ ʥʝʡ ʧʨʦʮʝʩʩʘʤ: ʧʦ ʪʠʧʘʤ ʧʠʪʘʥʠʷ ʦʟʝʨʘ, ʧʦ ʪʨʦʬʥʦʩʪʠ, ʧʦ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʤʫ ʨʝʞʠʤʫ, ʧʨʦʪʦʯʥʦʩʪʠ ʠ ʧʨ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʙʣʠʟʦʢ ʣʠʤʥʦʣʦʛʘʤ ʠ ʛʠʜʨʦʣʦʛʘʤ.  

ɼʨʫʛʦʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪ ʧʘʣʝʦʛʝʦʛʨʘʬʳ ʠ ʛʝʦʣʦʛʠ, ï 

ʚʳʜʝʣʝʥʠʝ ʢʣʘʩʩʦʚ ʧʦ ʧʨʠʟʥʘʢʘʤ ʦʟʝʨʥʦʡ ʢʦʪʣʦʚʠʥʳ, ʪʦʡ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʬʦʨʤʳ 

ʨʝʣʴʝʬʘ, ʢʦʪʦʨʘʷ ʚʤʝʱʘʝʪ ʚ ʩʝʙʷ ʦʙʲʝʤ ʚʦʜʳ. ʕʪʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʟʝʨ ʧʦ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ, ʘ ʪʘʢʞʝ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ 

(ʛʝʥʝʪʠʯʝʩʢʠʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ). ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʵʪʦ ʤʦʨʬʦʛʝʥʝʪʠʯʝʩʢʠʝ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʪʘʢ ʢʘʢ ʛʝʥʝʟʠʩ ʯʘʩʪʦ ʦʧʨʝʜʝʣʷʝʪ ʧʣʘʥʦʚʳʝ ʬʦʨʤr ʠ ʨʘʟʤʝʨ r

ʦʟʝʨʥʳʭ ʢʦʪʣʦʚʠʥ, ʘ ʪʘʢʞʝ ʤʦʨʬʦʣʦʛʠʶ ʦʟʝʨʥʦʛʦ ʣʦʞʘ (ʈʦʩʩʦʣʠʤʦ, 1964). 

ʇʦ ʤʥʝʥʠʶ ʆ.ʌ. ʗʢʫʰʢʦ, ʩʨʝʜʠ ʘʟʦʥʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʦʟʝʨ 

çʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʚʦʜʦʝʤʘè ï ʚʘʞʥʝʡʰʠʝ. ʀʤʝʥʥʦ ʵʪʠ ʧʘʨʘʤʝʪʨʳ 

(ʧʣʦʱʘʜʴ, ʦʙʲʝʤ, ʛʣʫʙʠʥʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʢʨʳʪʦʩʪʠ) ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ ʦʩʥʦʚʥʳʝ 

ʦʪʣʠʯʠʷ ʦʜʥʦʛʦ ʚʦʜʦʝʤʘ ʦʪ ʜʨʫʛʦʛʦ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʳ 

(ʗʢʫʰʢʦ, 1971). 

ɼ.ɼ. ʂʚʘʩʦʚ (1986) ʧʨʝʜʣʦʞʠʣ ʢʣʘʩʩʠʬʠʢʘʮʠʶ, ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʠʩʪʦʨʠʠ ʦʟʝʨ 

(ʚʦʟʨʘʩʪʝ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʠ), ʚ ʢʦʪʦʨʦʡ ʚʳʜʝʣʠʣ 5 ʢʣʘʩʩʦʚ ʠ 24 ʪʠʧʘ ʦʟʝʨ: 

I. ʂʨʫʧʥʳʝ ʙʘʩʩʝʡʥʳ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʳʭ ʧʝʨʠʦʜʦʚ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ.  
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¶ ʯʘʩʪʠ ʜʨʝʚʥʝʛʦ ʦʢʝʘʥʘ,  

¶ ʦʟʝʨʘ ʨʠʬʪʦʚʳʭ ʚʧʘʜʠʥ 

¶ ʩʦʟʜʘʥʥʳʝ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʜʚʠʞʝʥʠʷʤʠ ʟʝʤʥʦʡ ʢʦʨʳ,  

¶ ʚʦʟʥʠʢʰʠʝ ʙʣʘʛʦʜʘʨʷ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

¶ ʚʦʟʥʠʢʰʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʘʜʝʥʠʷ ʢʨʫʧʥʳʭ ʤʝʪʝʦʨʠʪʦʚ, ʢʦʤʝʪ ʠ ʥʝʙʦʣʴʰʠʭ 

ʘʩʪʝʨʦʠʜʦʚ 

II . ʆʟʝʨʘ ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʢʨʦʚʥʳʤ ʦʣʝʜʝʥʝʥʠʝʤ ʠ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ 

ʣʝʜʥʠʢʦʚʦʡ ʵʧʦʭʠ: 

¶ ʆʟʝʨʘ, ʩʦʟʜʘʥʥʳʝ ʣʝʜʥʠʢʦʚʳʤ ʚʳʧʘʭʠʚʘʥʠʝʤ 

¶ ʉʦʚʨʝʤʝʥʥʳʝ ʦʟʝʨʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʦʩʪʘʪʢʠ ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʦʟʝʨ 

¶ ʆʟʝʨʘ, ʧʦʜʧʝʨʪʳʝ ʧʣʝʡʩʪʦʮʝʥʦʚʳʤʠ çʘʣʣʶʚʠʘʣʴʥʳʤʠè ʧʣʦʪʠʥʘʤʠ 

III. ʉʦʚʨʝʤʝʥʥʳʝ ʦʟʝʨʘ, ʚʦʟʥʠʢʰʠʝ ʥʘ ʨʫʙʝʞʝ ʧʣʝʡʩʪʦʮʝʥʘ ʠ ʛʦʣʦʮʝʥʘ (12-8 ʪʳʩ. 

ʣ.ʥ.) ʧʦʜ ʚʣʠʷʥʠʝʤ ʙʳʩʪʨʦʛʦ ʠ ʨʝʟʢʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. 

ɸ. ʆʟʝʨʘ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʘʷ ʧʦʢʨʳʚʘʣʘʩʴ ʚʘʣʜʘʡʩʢʠʤ ʦʣʝʜʝʥʝʥʠʝʤ: 

¶ ɺʦʟʥʠʢʰʠʝ ʥʘ ʤʝʩʪʝ ʜʦʚʘʣʜʘʡʩʢʠʭ ʧʦʥʠʞʝʥʠʡ ʨʝʣʴʝʬʘ 

¶ ɺʦʟʥʠʢʰʠʝ ʚ ʢʦʪʣʦʚʠʥʘʭ ʤʦʨʝʥʥʳʭ ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ (ʧʦʩʣʝ ʪʘʷʥʠʷ ʤʝʨʪʚʦʛʦ 

ʣʴʜʘ) 

¶ ɺʦʟʥʠʢʰʠʝ ʚ ʧʦʥʠʞʝʥʠʷʭ, ʧʦ ʢʦʪʦʨʳʤ ʜʚʠʛʘʣʠʩʴ ʦʪʜʝʣʴʥʳʝ ʣʦʧʘʩʪʠ 

ʣʝʜʥʠʢʦʚʦʛʦ ʱʠʪʘ 

ɹ. ʆʟʝʨʘ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʘʷ ʥʝ ʧʦʢʨʳʚʘʣʘʩʴ ʚʘʣʜʘʡʩʢʠʤ ʦʣʝʜʝʥʝʥʠʝʤ, ʠ ʚ ʢʦʪʦʨʦʡ 

ʙʳʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʤʥʦʛʦʣʝʪʥʷʷ ʤʝʨʟʣʦʪʘ: 

¶ ʆʟʝʨʘ ʚ ʢʦʪʣʦʚʠʥʘʭ, ʚʦʟʥʠʢʰʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʘʷʥʠʷ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ 

¶ ʂʘʨʩʪʦʚʳʝ ʠ ʢʘʨʩʪʦʚʦ-ʩʫʬʬʦʟʠʦʥʥʳʝ (ʝʩʪʴ ʠ ʚ ʦʙʣʘʩʪʠ 3ʘ, ʥʦ ʪʘʤ ʠʭ 

ʥʝʤʥʦʛʦ) 

ɺ. ʦʟʝʨʘ ʦʙʣʘʩʪʠ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ ʚ ʚʘʣʜʘʡʩʢʦʝ ʚʨʝʤʷ ʥʝ ʙʳʣʦ ʤʥʦʛʦʣʝʪʥʝʡ 

ʤʝʨʟʣʦʪʳ 

¶ ʆʟʝʨʘ ʚ ʧʦʥʠʞʝʥʠʷʭ, ʩʦʟʜʘʥʥʳʭ ʵʦʣʦʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ 

¶ ʆʟʝʨʘ ʚ ʢʦʪʣʦʚʠʥʘʭ, ʚʦʟʥʠʢʰʠʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʘʢʢʫʤʫʣʷʮʠʠ 

ʜʝʣʶʚʠʷ, ʧʨʦʣʶʚʠʷ 

¶ ʆʟʝʨʘ ʥʘ ʤʝʩʪʝ ʩʦʣʷʥʳʭ ʢʫʧʦʣʦʚ 

IV. ʦʟʝʨʘ ʚʦʟʥʠʢʰʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʦʢʝʘʥʘ 

¶ ʆʟʝʨʘ-ʣʘʛʫʥʳ 
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¶ ʆʟʝʨʘ, ʧʦʜʧʝʨʪʳʝ ʛʦʣʦʮʝʥʦʚʳʤʠ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʧʣʦʪʠʥʘʤʠ 

V. ʦʟʝʨʘ, ʢʦʪʦʨʳʝ ʧʨʦʜʦʣʞʘʶʪ ʚʦʟʥʠʢʘʪʴ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

¶ ʆʟʝʨʘ ʤʦʨʩʢʠʭ ʧʦʙʝʨʝʞʠʡ, ʠʩʧʳʪʳʚʘʶʱʠʭ ʠʟʦʩʪʘʪʠʯʝʩʢʦʝ ʧʦʜʥʷʪʠʝ 

¶ ʆʟʝʨʘ ʨʝʯʥʳʭ ʜʦʣʠʥ ʠ ʜʝʣʴʪ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʩʪʘʨʠʮʳ) 

¶ ʆʟʝʨʘ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʘʷʥʠʷ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ 

¶ ɺʪʦʨʠʯʥʳʝ ʦʟʝʨʘ ʚ ʧʨʝʜʝʣʘʭ ʙʦʣʦʪ 

¶ ʆʟʝʨʘ ʚ ʜʦʣʠʥʘʭ, ʧʝʨʝʛʦʨʦʞʝʥʥʳʭ ʦʙʚʘʣʘʤʠ, ʦʧʦʣʟʥʷʤʠ ʠʣʠ ʦʪʣʦʞʝʥʠʷʤʠ 

ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ (ʚ ʛʦʨʘʭ) 

¶ ʆʟʝʨʘ, ʢʦʪʣʦʚʠʥʳ ʢʦʪʦʨʳʭ ʩʦʟʜʘʥʳ ʣʝʜʥʠʢʦʚʳʤ ʚʳʧʘʭʠʚʘʥʠʝʤ ʠ 

ʥʘʢʦʧʣʝʥʠʝʤ ʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʛʦʨʘʭ ʚʦ ʚʨʝʤʷ çʤʘʣʦʡ ʣʝʜʥʠʢʦʚʦʡ 

ʵʧʦʭʠè 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʂʚʘʩʦʚʘ ʦʙʦʙʱʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠ ̫ ʦ ʨʘʟʥʦʦʙʨʘʟʠʠ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ ʦʟʝʨ ʚ ʨʘʟʥʳʭ ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʘʭ. ʆʟʝʨʘ ʢʣʘʩʩʘ II  ʠ ʪʠʧʘ 

IIIɸ ʩʚʷʟʘʥ rʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ ʠ ʝʛʦ ʜʝʛʣʷʮʠʘʮʠʝʡ.  

ʊʘʢʠʝ ʦʟʝʨʘ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʜʨʫʛʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷʭ. 

ʅʘʧʨʠʤʝʨ, ʚ ʛʝʥʝʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʣʝʜʥʠʢʦʚʳʭ ʦʟʝʨ ʨʘʚʥʠʥ ɸ.ɸ. ɸʩʝʝʚʘ 

(ɸʩʝʝʚ, 1967, 1974).  

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ɸʩʝʝʚʘ ʧʦʩʪʨʦʝʥʘ ʥʘ ʚʳʜʝʣʝʥʠʠ ʦʩʥʦʚʥʳʭ ʣʝʜʥʠʢʦʚʳʭ 

ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ: 1) ʵʨʦʟʠʷ ʣʝʜʥʠʢʦʚʳʭ ʚʦʜ, 2) 

ʵʢʟʘʨʘʮʠʷ, 3) ʧʦʜʧʨʫʞʠʚʘʥʠʝ ʣʴʜʦʤ ʠʣʠ ʤʦʨʝʥʦʡ ʠ 4) ʧʨʦʩʘʜʢʠ ʧʨʠ ʚʳʪʘʠʚʘʥʠʠ 

ʤʝʨʪʚʦʛʦ ʣʴʜʘ (ʪʘʙʣ. 1.1.1). ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʢʦʤʙʠʥʘʮʠʠ ʠʟ ʜʚʫʭ ʬʘʢʪʦʨʦʚ 

ʦʙʳʯʥʦ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʦʙʲʷʩʥʠʪʴ ʦʩʥʦʚʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʣʶʙʦʛʦ ʦʟʝʨʘ ʣʝʜʥʠʢʦʚʦʡ ʟʦʥʳ (ɸʩʝʝʚ, 1967). 

ʊʘʙʣ. 1.1.1.  ɻʝʥʝʪʠʯʝʩʢʠʝ ʪʠʧʳ ʨʘʚʥʠʥʥʳʭ ʣʝʜʥʠʢʦʚʳʭ ʦʟʝʨ (ɸʩʝʝʚ, 1974). 

ʈʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʡ ʬʘʢʪʦʨ ʊʠʧ ʦʟʝʨʘ 

ʕʨʦʟʠʷ 

ʣʝʜʥʠʢʦʚʳʭ ʚʦʜ 

ʉʫʙʘʵʨʘʣʴʥʘʷ 
ʆʟʝʨʘ ʣʦʞʙʠʥ ʩʪʦʢʘ (ʣʦʞʙʠʥʥʦ-ʨʳʪʚʠʥʥʳʝ, 

ʵʢʟʘʨʘʮʠʦʥʥʦ-ʣʦʞʙʠʥʥʳʝ) 

ʇʦʜʣʝʜʥʠʢʦʚʘʷ 

ʆʟʝʨʘ ʧʦʜʣʝʜʥʠʢʦʚʳʭ ʨʳʪʚʠʥ (ʣʦʞʙʠʥʥʦ-

ʨʳʪʚʠʥʥʳʝ, ʘʢʢʫʤʫʣʷʪʠʚʥʦ-ʨʳʪʚʠʥʥʳʝ, 

ʧʨʦʩʘʜʦʯʥʦ-ʨʳʪʚʠʥʥʳʝ) 

ʕʢʟʘʨʘʮʠʷ 

ʂʨʫʧʥʳʭ 

ʣʦʧʘʩʪʝʡ 
ʈʝʣʠʢʪʦʚʳʝ ʦʟʝʨʘ ʣʦʧʘʩʪʥʳʭ ʙʘʩʩʝʡʥʦʚ 

ʗʟʳʢʦʚ 
ʗʟʳʢʦʚʦ-ʵʢʟʘʨʘʮʠʦʥʥʳʝ ʦʟʝʨʘ (ʵʢʟʘʨʘʮʠʦʥʥʦ-

ʨʳʪʚʠʥʥʳʝ, ʵʢʟʘʨʘʮʠʦʥʥʦ-ʣʦʞʙʠʥʥʳʝ) 
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ʆʪʜʝʣʴʥʳʭ 

ʩʪʨʫʡ 
ʆʟʝʨʘ ɻʢʟʘʨʘʮʠʦʥʥʳʭ ʙʦʨʦʟʜ 

ʇʦʜʧʨʫʞʠʚʘʥʠʝ 

ʃʴʜʦʤ 
ʅʘʣʝʜʥʠʢʦʚʳʝ ʠ ʧʨʠʣʝʜʥʠʢʦʚʳʝ ʠʩʢʦʧʘʝʤʳʝ 

ʦʟʝʨʘ 

ʄʦʨʝʥʦʡ 

ʆʟʝʨʘ ʣʝʜʥʠʢʦʚʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʢʦʪʣʦʚʠʥ 

(ʘʢʢʫʤʫʣʷʪʠʚʥʦ-ʨʳʪʚʠʥʥʳʝ, ʘʢʢʫʤʫʣʷʪʠʚʥʦ-

ʧʨʦʩʘʜʦʯʥʳʝ) 

ʇʨʦʩʘʜʢʠ ʧʨʠ ʚʳʪʘʠʚʘʥʠʠ ʤʝʨʪʚʦʛʦ 

ʣʴʜʘ 

ʇʨʦʩʘʜʦʯʥʳʝ ʦʟʝʨʘ ʢʦʪʣʦʚʠʥ (ʘʢʢʫʤʫʣʷʪʠʚʥʦ-

ʧʨʦʩʘʜʦʯʥʳʝ, ʧʨʦʩʘʜʦʯʥʦ-ʨʳʪʚʠʥʥʳʝ) 

 

ɺ ʦʙʣʘʩʪʷʭ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʣʝʜʝʥʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ 

ʨʘʚʥʠʥʝ, ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʪʝ ʞʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʪʠʧʳ ʦʟʝʨ, ʯʪʦ ʠ ʚ ʟʦʥʝ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʣʝʜʝʥʝʥʠʷ. ɺ ʨʘʙʦʪʝ ʃ.ʈ. ʉʝʨʝʙʨʷʥʥʦʛʦ ʠ ʀ.ʅ. ʏʫʢʣʝʥʢʦʚʦʡ (1973) ʛʦʚʦʨʠʪʩʷ: 

çɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʙʣʠʟ ʢʨʘʝʚ ʩʦʚʨʝʤʝʥʥʳʭ ʣʝʜʥʠʢʦʚ ʠ 

ʣʝʜʥʠʢʦʚʳʭ ʱʠʪʦʚ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ ʥʘʣʠʯʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʢʦʪʣʦʚʠʥ, 

ʚʭʦʜʷʱʠʭ ʚ ʢʦʤʧʣʝʢʩʳ ʢʨʘʝʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ʇʨʝʦʙʣʘʜʘʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʵʪʠʭ 

ʢʦʪʣʦʚʠʥ ʟʘʥʷʪʦ ʦʟʝʨʘʤʠ, ʚʦʟʥʠʢʰʠʤʠ ʧʦʩʣʝ ʚʳʪʘʠʚʘʥʠʷ ʛʣʳʙ ʣʴʜʘ; ʤʝʥʴʰʝʝ 

ʯʠʩʣʦ ʠʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʩʣʝʜʠʝ ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʚʦʜʦʝʤʦʚ ʠ ʣʦʞʙʠʥ ʩʪʦʢʘ 

ʪʘʣʳʭ ʣʝʜʥʠʢʦʚʳʭ ʚʦʜè (ʉʝʨʝʙʨʷʥʳʡ, ʏʫʢʣʝʥʢʦʚʘ, 1973, ʩ. 80). 

ʉʦʚʨʝʤʝʥʥʳʤ ʦʟʝʨʘʤ ʧʦʩʚʷʱʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʦʟʝʨ ʣʝʜʥʠʢʦʚʦʛʦ ʧʠʪʘʥʠʷ 

ɻ. ʕʰʣʠ, ʚ ʢʦʪʦʨʦʡ ʦʟʝʨʥʦ-ʣʝʜʥʠʢʦʚʳʝ ʦʙʩʪʘʥʦʚʢʠ ʚʳʜʝʣʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʛʣʘʚʥʦʛʦ 

ʧʨʠʟʥʘʢʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ (Ashley, 2002): 

1. ʇʨʦʢʩʠʤʘʣʴʥʳʝ ʦʟʝʨʘ (ʣʝʜʥʠʢʦʚʦ-ʢʦʥʪʘʢʪʥʳʝ): 

(a) ʇʦʜʣʝʜʥʠʢʦʚʳʝ ʠ ʚʥʫʪʨʠʣʝʜʥʠʢʦʚʳʝ; 

(b) ʅʘʜʣʝʜʥʠʢʦʚʳʝ: 

(1) ʅʘʜ ʘʢʪʠʚʥʳʤ ʣʴʜʦʤ 

(2) ʇʨʦʩʘʜʦʯʥʝr ʥʘʜ ʩʪʘʛʥʠʨʫʶʱʠʤ ʣʝʜʥʠʢʦʤ 

(3) ʆʟʝʨʥʘʷ ʩʝʪʴ ʥʘʜ ʩʪʘʛʥʠʨʫʶʱʠʤ ʣʝʜʥʠʢʦʤ 

(c) ʇʨʠʣʝʜʥʠʢʦʚʳʝ (ʧʦʜʧʨʫʜʥʳʝ): 

(1) ʇʦʜʧʨʫʞʝʥʥʳʝ ʣʜɹʦʤ: 

1. ʈʝʢʠ-ʦʟʝʨʘ 

2. ʇʦʣʫʧʦʩʪʦʷʥʥʳʝ ʦʟʝʨʘ 

(2) ʇʦʜʧʨʫʞʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷʤʠ: 

1. ʈʝʢʠ-ʦʟʝʨʘ 
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2. ʇʦʣʫʧʦʩʪʦʷʥʥʳʝ ʦʟʝʨʘ 

2. ɼʠʩʪʘʣʴʥʳʝ ʦʟʝʨʘ. 

ʆʨʠʛʠʥʘʣʴʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʕʰʣʠ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʇʨʠʣʦʞʝʥʠʠ 1. 

ɺʦʜʦʝʤʳ, ʧʠʪʘʝʤʳʝ ʣʝʜʥʠʢʘʤʠ, ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ 

ʧʦʣʦʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʴʜʘ, ʠʩʪʦʯʥʠʢʘ ʚʦʜʳ ʠ ʦʩʘʜʢʘ, ʥʘ ʦʟʝʨʘ, ʢʦʥʪʘʢʪʠʨʫʶʱʠʝ 

ʩʦ ʣʴʜʦʤ (Ice contact lakes) ʠʣʠ ʦʪʜʘʣʝʥʥʳʝ ʦʪ ʢʨʘʷ ʣʝʜʥʠʢʘ (Distal lakes). 

ʃʝʜʥʠʢʦʚʦ-ʢʦʥʪʘʢʪʥʳʝ ʦʟʝʨʘ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʣʝʜʥʠʢʦʚʳʤʠ, ʚʥʫʪʨʠʣʝʜʥʠʢʦʚʳʤʠ, 

ʥʘʜʣʝʜʥʠʢʦʚʳʤʠ ʣʠʙʦ ʧʨʠʣʝʜʥʠʢʦʚʳʤʠ (ʨʠʩ. 1.1.1.) ɼʠʩʪʘʣʴʥʳʝ ʦʟʝʨʘ ʬʠʟʠʯʝʩʢʠ 

ʦʪʜʝʣʝʥʳ ʦʪʦ ʣʴʜʘ, ʥʦ ʧʠʪʘʶʪʩʷ, ʚ ʦʩʥʦʚʥʦʤ, ʪʘʣʦʡ ʣʝʜʥʠʢʦʚʦʡ ʚʦʜʦʡ (Ashley, 

2002). 

 

ʈʠʩ. 1.1.1. ʉʭʝʤʳ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʦʟʝʨ ʩ ʣʝʜʥʠʢʦʚʳʤ ʧʠʪʘʥʠʝʤ (Ashley, 2002). 
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ʆʜʥʘ ʠʟ ʦʙʦʙʱʘʶʱʠʭ ʠ hʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʦʟʝʨ ï ʵʪʦ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ɻ. ʍʘʪʯʠʥʩʦʥʘ, ʜʦʧʦʣʥʝʥʥʘʷ ɸ.ʉ. ʂʦʵʥʦʤ (ʪʘʙʣ. 1.1.2, Cohen, 2003 

ʧʦ Hutchinson, 1957). ʆʥʘ ʩʦʜʝʨʞʠʪ ʙʣʦʢ ʣʝʜʥʠʢʦʚʳʭ ʠ ʧʝʨʠʛʣʷʮʠʘʣʴʥʳʭ ʦʟʝʨ, 

ʚʢʣʶʯʘʶʱʠʡ ʯʝʪʳʨʝ ʪʠʧʘ ʦʟʝʨʥʳʭ ʢʦʪʣʦʚʠʥ:  

1) ʃʝʜʥʠʢʦʚʳʝ ʢʦʪʣʦʚʠʥʳ ï ʢʦʥʪʘʢʪ ʩʦ ʣʴʜʦʤ (Glacial lake basinsïice 

contact),  

2) ʃʝʜʥʠʢʦʚʳʝ ʩʢʘʣʴʥʳʝ ʢʦʪʣʦʚʠʥʳ (Glacial rock basins),  

3) ʂʦʪʣʦʚʠʥʳ, ʧʦʜʧʨʫʞʝʥʥʳʝ ʣʝʜʥʠʢʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ (Glacial deposit 

dammed basins), 

4) ʇʝʨʠʛʣʷʮʠʘʣʴʥʳʝ ʙʘʩʩʝʡʥʳ (ʪʝʨʤʦʢʘʨʩʪʦʚʳʝ) (Periglacial basins 

(thermokarst)).  

ɺ ʦʩʥʦʚʝ ʚʳʜʝʣʝʥʠʷ ʜʘʥʥʳʭ ʪʠʧʦʚ ï ʧʦʣʦʞʝʥʠʝ ʦʟʝʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʣʘ 

ʣʝʜʥʠʢʘ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʫʙʩʪʨʘʪʘ (ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ, ʩʭʦʞ ʩ 

ʧʨʠʥʮʠʧʦʤ ʚ ʦʩʥʦʚʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʕʰʣʠ). ʇʦʜʪʠʧʳ ʚʥʫʪʨʠ ʥʘʟʚʘʥʥʳʭ ʚʳʰʝ 

ʯʝʪʳʨʝʭ ʪʠʧʦʚ ʚʳʜʝʣʷʶʪʩʷ ʧʦ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʠ ʧʦ ʧʨʦʮʝʩʩʘʤ, 

ʢʦʪʦʨʳʝ ʚʳʨʘʙʘʪʳʚʘʣʠ ʦʟʝʨʥʳʝ ʢʦʪʣʦʚʠʥʳ (ʩʤʝʰʘʥʥʳʡ ʧʨʠʥʮʠʧ ʢʣʘʩʩʠʬʠʢʘʮʠʠ). 

ʆʨʠʛʠʥʘʣʴʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʇʨʠʣʦʞʝʥʠʠ 2. 

ʊʘʙʣʠʮʘ 1.1.2. ʇʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʧʨʦʮʝʩʩʳ ʦʙʨʘʟʦʚʘʥʠʷ ʦʟʝʨ ʠ 

ʩʚʦʡʩʪʚʘ ʠʭ ʦʩʘʜʦʯʥʳʭ ʘʨʭʠʚʦʚ: ʣʝʜʥʠʢʦʚʳʝ ʠ ʧʝʨʠʛʣʷʮʠʘʣʴʥʳʝ ʦʟʝʨʘ (Cohen, 2003 

ʧʦ Hutchinson, 1975). 

ʄʝʭʘʥʠʟʤ 

ʦʙʦʩʦʙʣʝʥʠʷ 

ʢʦʪʣʦʚʠʥʳ 

ʇʨʦʜʦʣʞʠ

ʪʝʣʴʥʦʩʪʴ 

ʩʫʱʝʩʪʚʦ-

ʚʘʥʠʷa 

ɺʨʝʤʝʥ-

ʥʦʝ ʨʘʟʨʝ-

ʰʝʥʠʝb 

ʅʝʧʨʝʨʳʚ-

ʥʦʩʪʴ 

ʦʩʘʜʢʦʥʘ-

ʢʦʧʣʝʥʠʷc 

ʇʨʦʩʪʨʘʥʩʪʚʝʥ-

ʥʳʡ ʤʘʩʰʪʘʙd 
ʇʨʠʤʝʯʘʥʠʷ  

1. ʃʝʜʥʠʢʦʚʳʝ 

ʢʦʪʣʦʚʠʥʳ ï 

ʢʦʥʪʘʢʪ ʩʦ 

ʣʴʜʦʤ 

     

ɺʥʫʪʨʠʣʝʜʥʠ-

ʢʦʚʳʝ 
S? L L 

V (ʟʘʚʠʩʠʪ ʦʪ 

ʧʣʦʱʘʜʠ 

ʣʝʜʥʠʢʘ) 

ʉʪʨʘʪʠʛʨʘʬʠʷ 

ʤʘʣʦʠʟʚʝʩʪʥʘ 

ʇʦʜʣʝʜʥʠʢʦʚʳʡ  
ʇʦʪʝʥ-

ʮʠʘʣʴʥʦ L 
? ? 

V (ʟʘʚʠʩʠʪ ʦʪ 

ʧʣʦʱʘʜʠ 

ʣʝʜʥʠʢʘ) 

ʉʪʨʘʪʠʛʨʘʬʠʷ 

ʤʘʣʦʠʟʚʝʩʪʥʘ 

ʅʘʜʣʝʜʥʠʢʦʚʳʡ S H L S 
ɺʦʟʤʦʞʝʥ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩ-
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ʢʠʡ ʧʨʦʨʳʚ ʠ 

ʩʧʫʩʢ ʚʦʜʳ 

ʇʨʠʣʝʜʥʠʢʦʚʳʡ S-I H V 

V (ʥʘʧʨʠʤʝʨ, 

ʧʣʦʪʠʥʳ 

ʘʣʴʧʠʡʩʢʠʭ 

ʣʝʜʥʠʢʦʚ), S to 

VL 

ɺʦʟʤʦʞʝʥ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩ-

ʢʠʡ ʧʨʦʨʳʚ. 

ʄʦʛʫʪ ʙʳʪʴ 

ʦʛʨʦʤʥʳ 
      
2. ʃʝʜʥʠʢʦʚʳʝ 

ʩʢʘʣʴʥʳʝ 

ʢʦʪʣʦʚʠʥʳ 

     

ʂʘʨʦʚʳʝ ʦʟʝʨʘ  S H L S  

ʆʟʝʨʘ ʚ 

ʩʢʘʣʴʥʳʭ 

ʜʦʣʠʥʘʭ 

S H L S  

ɻʣʠʥʪʦʚʳʝ ʦʟʝʨʘ S H L S  

ʌʴʦʨʜʦʚʳʝ ʦʟʝʨʘ S H L S-M  

ʇʴʝʤʦʥʪʦʚʳʝ 

( ʠɦʪʦʚʳʝ) ʦʟʝʨʘ 
S-I H 

L (H ʚ 

ʛʣʫʙʦʢʠʭ 

ʦʟʝʨʘʭ) 

ʇʦʪʝʥʮʠʘʣʴʥʦ ʦʪ 

L ʜʦ VL 
 

      
3. ʂʦʪʣʦʚʠʥʳ, 

ʧʦʜʧʨʫʞʝʥʥʳʝ 

ʣʝʜʥʠʢʦʚʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ 

     

ʇʦʜʧʨʫʞʝʥʥʳʝ 

ʤʦʨʝʥʦʡ 
S H L S-M  

ʃʝʜʥʠʢʦʚʦ-

ʧʨʦʩʘʜʦʯʥʳʝ 
S H L S  

ʇʦʜʧʨʫʜʥʳʝ 

ʧʦʜʣʝʜʥʠʢʦʚʳʝ 

ʣʝʜʷʥʳʝ ʪʫʥʥʝʣʠ 

S L? L S  

      
4. ʇʝʨʠʛʣʷ-

ʮʠʘʣʴʥʳʝ 

ʙʘʩʩʝʡʥʳ 

(ʪʝʨʤʦ-

ʢʘʨʩʪʦʚʳʝ) 

S L-H L S  

aʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʤʘʷ ʢʘʢ ʦʯʝʥʴ ʢʦʨʦʪʢʘ ̫(VS) ʧʨʠʩʫʱʘ ʦʟʝʨʘʤ, 

ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʩʫʱʝʩʪʚʫʶʪ ʤʝʥʝʝ 10į ʣʝʪ, ʢʦʨʦʪʢʘʷ (S) ï ʤʝʥʝʝ 104 ʣʝʪ, ʧʨʦʤʝʞʫʪʦʯʥʘʷ (I) ð ʦʪ 

104 ʜʦ 105 ʣʝʪ, ʜʣʠʥʥʘʷ (L) ð ʦʪ 105 ʜʦ 107 ʣʝʪ ʠ ʦʯʝʥʴ ʜʣʠʥʥʘʷ (VL) ð ʙʦʣʝʝ 107 ʣʝʪ.  

bʇʦʪʝʥʮʠʘʣʴʥʦʝ ʚʨʝʤʝʥʥʦʝ ʨʘʟʨʝʰʝʥʠʝ. ʆʟʝʨʘ ʩ ʥʠʟʢʠʤ (L) ʨʘʟʨʝʰʝʥʠʝʤ ð ʵʪʦ ʪʝ, ʦʩʘʜʦʯʥʳʝ 

ʣʝʪʦʧʠʩʠ ʢʦʪʦʨʳʭ ʦʙʳʯʥʦ ʠʤʝʶʪ ʨʘʟʨʝʰʝʥʠʝ ʜʝʩʷʪʠʣʝʪʠʡ ʠʣʠ ʩʪʦʣʝʪʠʡ, ʪʦʛʜʘ ʢʘʢ ʩʠʩʪʝʤʳ ʩ 

ʚʳʩʦʢʠʤ (H) ʨʘʟʨʝʰʝʥʠʝʤ ð ʵʪʦ ʪʝ, ʟʘʧʠʩʠ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ ʛʦʜʦʚʦʛʦ ʨʘʟʨʝʰʝʥʠʷ.  

cʅʝʧʨʝʨʳʚʥʦʩʪʴ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʧʦʣʥʦʪʘ ʜʘʥʥʳʭ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʱʠʝ ʦʪ ʛʣʫʙʠʥʳ ʚʦʜʳ ʠ ʚʝʨʦʷʪʥʦʩʪʠ ʚʳʩʳʭʘʥʠʷ.  

dʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʤʘʩʰʪʘʙ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʠʥʪʝʛʨʘʮʠʷ ʘʨʭʠʚʘ. ʄʘʣʳʝ (S) ʚʦʜʦʩʙʦʨʳ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ ʚʦʜʦʩʙʦʨʳ ʧʣʦʱʘʜʴʶ < 102 ʢʤĮ; ʩʨʝʜʥʠʝ (M) ʚʦʜʦʩʙʦʨʳ ʠʤʝʶʪ ʧʣʦʱʘʜʴ 102ï104 
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ʢʤĮ, ʙʦʣʴʰʠʝ (L) ʚʦʜʦʩʙʦʨʳ ï 104ï105 ʢʤĮ, ʘ ʦʯʝʥʴ ʙʦʣʴʰʠʝ (VL) ʚʦʜʦʩʙʦʨʳ ï > 105 ʢʤĮ. 

ʅʝʢʦʪʦʨʳʝ ʢʣʘʩʩʳ ʦʟʝʨ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ (V).  

 

ʕʪʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʫʥʠʚʝʨʩʘʣʴʥʘ ʜʣʷ ʦʟʝʨ ʢʘʢ ʛʦʨʥʳʭ, ʪʘʢ ʠ ʜʣʷ ʨʘʚʥʠʥʥʳʭ 

ʦʙʣʘʩʪʝʡ, ʩʦʚʨʝʤʝʥʥʦʛʦ ʠ ʜʨʝʚʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ. ʆʥʘ ʠʤʝʝʪ ʙʦʣʴʰʝ ʦʙʱʝʛʦ ʩ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷʤʠ ʕʰʣʠ ʠ ɸʩʝʝʚʘ, ʯʝʤ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʂʚʘʩʦʚʘ. ʅʝʢʦʪʦʨʳʝ 

ʧʨʦʮʝʩʩʳ ʦʙʨʘʟʦʚʘʥʠʷ ʦʟʝʨʥʳʭ ʢʦʪʣʦʚʠʥ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʍʘʪʯʠʥʩʦʥʘ ʦʙʦʙʱʝʥʳ.  

ʀʩʪʦʨʠʯʝʩʢʠʡ ʧʨʠʟʥʘʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʘʞʝʥ ʚ ʢʦʥʪʝʢʩʪʝ ʠʟʫʯʝʥʠʷ ʠʩʪʦʨʠʠ 

ʦʟʝʨ, ʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʧʦ ʚʨʝʤʝʥʠ ʠ ʤʝʭʘʥʠʟʤʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʣʷ ʚʩʝʛʦ 

ʤʥʦʛʦʦʙʨʘʟʠʷ ʦʟʝʨ ʚ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʩʦʩʪʘʚʠʪʴ ʩʣʦʞʥʦ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʟʝʨ ʨʘʟʥʦʛʦ ʪʠʧʘ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʳ 

ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʘʚʪʦʨʘʤʠ ʥʘ ʦʩʥʦʚʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ.  

ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʟʤʝʱʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʦʟʝʨ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʨʦʪʝʢʘʚʰʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʪʠʧʦʚ ʜʝʛʣʷʮʠʘʮʠʠ ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ ʦʧʠʩʘʥʳ 

ʄ.ɸ. ʌʘʫʩʪʦʚʦʡ (ʌʘʫʩʪʦʚʘ, 1998). ʅʘ ʧʨʠʤʝʨʝ ʪʝʨʨʠʪʦʨʠʠ ʉʤʦʣʝʥʩʢʦʡ, ʊʚʝʨʩʢʦʡ ʠ 

ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʝʡ (ʯʘʩʪʠ ʏʫʜʩʢʦʛʦ ʠ ʃʘʜʦʞʩʢʦʛʦ ʣʝʜʥʠʢʦʚʳʭ ʧʦʪʦʢʦʚ) ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʪʠʧ ʦʟʝʨ, ʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʚ ʢʨʘʝʚʦʡ ʟʦʥʝ ʦʣʝʜʝʥʝʥʠʷ, ʤʝʥʷʣʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʬʘʟʳ ʦʪʩʪʫʧʣʝʥʠʷ ʣʝʜʥʠʢʘ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʣʝʜʥʠʢʦʚʦʛʦ ʨʝʣʴʝʬʘ. ʃʝʜʥʠʢʦʚʳʝ 

ʧʨʦʜʚʠʞʝʥʠʷ ʩʦʟʜʘʚʘʣʠ ʨʳʪʚʠʥʥʳʝ ʢʦʪʣʦʚʠʥʳ, ʜʝʛʣʷʮʠʘʮʠʷ ï ʢʨʫʧʥʳʝ 

ʧʨʠʣʝʜʥʠʢʦʚʳʝ ʦʟʝʨʘ ʚ ʛʣʷʮʠʦʜʝʧʨʝʩʩʠʷʭ (ʜʦʣʝʜʥʠʢʦʚʳʭ ʜʝʧʨʝʩʩʠʷʭ ʨʝʣʴʝʬʘ, ʧʦ 

ʢʦʪʦʨʳʤ ʰʣʦ ʜʚʠʞʝʥʠʝ ʷʟʳʢʦʚ); ʥʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʬʘʟʝ ʦʪʩʪʫʧʘʥʠʷ ʣʝʜʥʠʢʘ 

ʦʙʨʘʟʦʚʘʣʠʩʴ ʦʟʝʨʘ ʚʥʫʪʨʠʣʝʜʥʠʢʦʚʳʭ ʛʣʷʮʠʦʜʝʧʨʝʩʩʠʡ, ʘ ʚ ʧʦʩʣʝʣʝʜʥʠʢʦʚʴʝ ʠ ʥʘ 

ʧʝʨʝʭʦʜʝ ʢ ʛʦʣʦʮʝʥʫ ï ʯʝʪʢʦʚʠʜʥʳʝ ʦʟʝʨʘ ʚ ʜʦʣʠʥʘʭ ʨʝʢ (ʨʠʩ. 1.1.2). 

ʈʝʣʠʢʪʦʚʳʝ (ʠʣʠ ʦʩʪʘʪʦʯʥʳʝ) ʦʟʝʨʘ ï ʚʦʜʦʝʤʳ, ʢʦʪʦʨʳʝ ʦʩʪʘʣʠʩʴ ʦʪ ʙʦʣʝʝ 

ʢʨʫʧʥʳʭ ʤʦʨʩʢʠʭ ʠ ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʚʦʜʦʝʤʦʚ, ʥʦ ʩʦ ʚʨʝʤʝʥʝʤ ʩʠʣʴʥʦ ʫʤʝʥʴʰʠʣʠʩʴ 

ʚ ʨʘʟʤʝʨʝ. ʊʘʢʠʝ ʦʟʝʨʘ ʨʘʩʧʦʣʦʞʝʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʥʠʟʢʠʭ ʘʙʩʦʣʶʪʥʳʭ ʚʳʩʦʪʘʭ 

ʚ ʨʘʡʦʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʧʨʦʰʣʦʤ ʢʨʫʧʥʳʭ ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʙʘʩʩʝʡʥʦʚ. 

ʅʘʧʨʠʤʝʨ, ʦʟ. ʀʣʴʤʝʥʴ ʥʘ ʇʨʠʠʣʴʤʝʥʩʢʦʡ ʥʠʟʠʥʝ, ʇʩʢʦʚʩʢʦ-ʏʫʜʩʢʦʝ ʦʟʝʨʦ, ʯʘʩʪʴ 

ʂʘʨʝʣʴʩʢʦʛʦ ʧʝʨʝʰʝʡʢʘ, ʇʨʠʣʘʜʦʞʴʝ ʠ ʃʘʜʦʞʩʢʦʝ ʦʟʝʨʦ ʠ ʜʨ. (ʉʫʙʝʪʪʦ, 2009). ʂ 

ʪʘʢʦʤʫ ʞʝ ʪʠʧʫ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʙʦʣʝʝ ʤʝʣʢʠʝ ʦʟʝʨʘ ʚ ʧʨʝʜʝʣʘʭ ʊʚʝʨʩʢʦʡ 

ʅʦʚʛʦʨʦʜʩʢʦʡ ʠ ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʝʡ. 
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ʈʠʩ. 1.1.2. ɼʠʥʘʤʠʢʘ ʦʟʝʨ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʩʢʣʦʥʘ ʉʢʘʥʜʠʥʘʚʩʢʦʛʦ 

ʣʝʜʥʠʢʦʚʦʛʦ ʧʦʢʨʦʚʘ (ʩʭʝʤʘ ʩʣʝʚʘ). 1 ï ʛʣʷʮʠʘʣʴʥʳʝ ʦʟʝʨʘ, 2 ï ʦʟʝʨʘ ʚʥʫʪʨʠʣʝʜʥʠʢʦʚʳʭ 

ʛʣʷʮʠʦʜʝʧʨʝʩʩʠʡ, 3 ï ʢʨʫʧʥʳʝ ʧʨʠʣʝʜʥʠʢʦʚʳʝ ʦʟʝʨʘ ʚ ʛʣʷʮʠʦʜʝʧʨʝʩʩʠʷʭ, 4 ï ʣʦʞʙʠʥʥʦ-

ʨʳʪʚʠʥʥʳʝ ʦʟʝʨʘ, 4 ï ʯʝʪʢʦʚʠʜʥʳʝ ʦʟʝʨʘ ʚ ʜʦʣʠʥʘʭ ʨʝʢ, 6 ï ʘʣʝʚʨʠʪʳ, 7 ï ʧʝʩʢʠ, 8 ï 

ʛʦʤʦʛʝʥʥʳʝ ʛʣʠʥʳ, 9 ï ʣʝʥʪʦʯʥʳʝ ʛʣʠʥʳ, 10 ï ʩʫʛʣʠʥʢʠ, 11 ï ʩʫʛʣʠʥʢʠ, ʠʣʳ ʠ ʛʣʠʥʳ ʩ 

ʦʨʛʘʥʠʢʦʡ, 12 ï ʛʠʪʪʠʠ, 13 ï ʪʦʨʬ, 14 ï ʚʘʣʫʥʥʳʡ ʩʫʛʣʠʥʦʢ (ʤʦʨʝʥʘ), 15 ï ʛʫʩʪʦʪʘ 

ʩʦʚʨʝʤʝʥʥʳʭ ʦʟʝʨ (k): ʘ ï ʥʘ ʚʦʜʦʨʘʟʜʝʣʘʭ, ʙ ï ʚ ʧʦʥʠʞʝʥʠʷ (ʌʘʫʩʪʦʚʘ, 1998). 

 

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʨʝʛʠʦʥʘʣʴʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʪʠʧʠʟʘʮʠʠ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʣʝʜʥʠʢʦʚʳʭ ʦʟʝʨ ʥʝʢʦʪʦʨʳʭ ʦʙʣʘʩʪʝʡ ʈʦʩʩʠʠ ʠ ʟʘʨʫʙʝʞʴʷ. ʕʪʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʠʤʝʶʪ ʵʣʝʤʝʥʪ r ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʠ ʫʯʠʪʳʚʘʶʪ ʣʝʜʥʠʢʦʚʫʶ ʠʩʪʦʨʠ ʁ ʨʝʛʠʦʥʘ. 

ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʪʠʧʠʟʘʮʠʷ ʦʟʝʨ ʣʝʜʥʠʢʦʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ 

ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ (ʂʨʝʤʝʥʴ, 1972, 1977). ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ ʚʩʝʭ ʦʟʝʨ (57%) 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥ rʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʦʙʣʘʩʪʠ, ʚ ʛʨʘʥʠʮʘʭ ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ 

(ʦʢʦʣʦ 15% ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ) ʠ ʦʙʲʝʜʠʥʝʥʳ ʚ ʉʤʦʣʝʥʩʢʦʝ ʇʦʦʟʝʨʴʝ. 

ɻʝʥʝʪʠʯʝʩʢʘʷ ʪʠʧʠʟʘʮʠʷ ʚʢʣʶʯʘʝʪ ʧʷʪ ɹʪʠʧʦʚ: 

1. ʇʦʜʧʨʫʜʥʳʝ ʦʟʝʨʘ ʦʙʨʘʟʦʚʘʥʳ ʩʝʚʝʨʥʝʝ ʢʨʘʝʚʳʭ ʤʦʨʝʥ ʠʣʠ ʚ ʧʦʥʠʞʝʥʠʷʭ 

ʤʝʞʜʫ ʛʨʘʜʘʤʠ (ʦʟ. ʏʠʩʪʠʢ) ʚ ʧʨʝʜʝʣʘʭ ʢʦʥʝʯʥʦ-ʤʦʨʝʥʥʦʛʦ, ʭʦʣʤʠʩʪʦ-

ʤʦʨʝʥʥʦʛʦ ʠ ʟʘʥʜʨʦʚʦʛʦ ʨʘʚʥʠʥʥʦʛʦ ʨʝʣʴʝʬʘ (ʦʟʝʨʘ ɺʠʪʨʠʥʦ, ɼʠʚʦ ʠ ʜʨ.). 
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2. ʃʦʞʙʠʥʥʳʝ (ʨʠʥʥʦʚʳʝ) ʢʦʪʣʦʚʠʥʳ ʚʦʟʥʠʢʣʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʵʨʦʟʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʝʜʥʠʢʘ ʠ ʝʛʦ ʚʦʜ. ʇʨʠʫʨʦʯʝʥʳ ʢ ʚʥʝʰʥʝʤʫ ʢʨʘʶ ʢʦʥʝʯʥʦ-

ʤʦʨʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʌʦʨʤʘ, ʚʳʪʷʥʫʪʘʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʉ-ʖ ʉɿ-ʖɺ 

(ʦʟʝʨʘ ʂʘʩʧʣʷ, ɹʦʣʴʰʦʡ ʈʫʪʘʚʝʯʴ, ʑʫʯʴʝ, ɺʝʣʠʩʪʦ, ʉʦʰʥʦ, ɻʘʪʯʠʥʩʢʦʝ ʠ 

ʜʨ.). 

3. ʊʝʨʤʦʢʘʨʩʪʦʚʳʝ ʢʦʪʣʦʚʠʥʳ ʦʙʨʘʟʦʚʘʥʳ ʥʘ ʤʝʩʪʝ ʚʳʪʘʷʚʰʠʭ ʛʣʳʙ 

ʧʦʛʨʝʙʝʥʥʦʛʦ ʠ ʤʝʨʪʚʦʛʦ ʣʴʜʘ, ʬʦʨʤʘ ʨʘʟʥʦʦʙʨʘʟʥʘ, ʥʦ ʯʘʱʝ ʦʢʨʫʛʣʘʷ (ʦʟ. 

ɻʣʳʙʘʡ, ʄ.ʈʫʪʘʚʝʯ, ʉʪʘʚʦʢ ʠ ʜʨ.). 

4. ʉʣʦʞʥʳʝ ʢʦʪʣʦʚʠʥʳ ʦʙʨʘʟʦʚʘʥʳ ʧʨʠ ʫʯʘʩʪʠʠ ʧʨʦʮʝʩʩʦʚ ʵʢʟʘʨʘʮʠʠ, ʵʨʦʟʠʠ ʠ 

ʪʝʨʤʦʢʘʨʩʪʘ ʚ ʫʩʣʦʚʠʷʭ ʩʚʦʝʦʙʨʘʟʥʦʡ ʠʥʚʝʨʩʠʠ ʨʝʣʴʝʬʘ ʣʝʜʥʠʢʦʚʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʆʟʝʨʘ ʩʣʦʞʥʦʡ ʬʦʨʤʳ ʠ ʩʪʨʦʝʥʠʷ (ɹʘʢʣʘʥʦʚʩʢʦʝ, ʉʘʧʰʦ ʠ ʜʨ.) 

5. ʆʩʪʘʪʦʯʥʳʝ ʢʦʪʣʦʚʠʥʳ ʷʚʣʷʶʪʩʷ ʨʝʣʠʢʪʘʤʠ ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʚʦʜʦʝʤʦʚ. ʀʤ 

ʩʚʦʡʩʪʚʝʥʥʳ ʥʠʟʢʠʝ ʟʘʙʦʣʦʯʝʥʥr ʝ ʙʝʨʝʛʘ, ʩʣʘʙʘʷ ʠʟʨʝʟʘʥʥʦʩʪʴ ʙʝʨʝʛʦʚʦʡ 

ʣʠʥʠʠ ʠ ʤʘʣʘʷ ʛʣʫʙʠʥʘ (ʦʟʝʨʘ ɺʝʨʚʠʞʩʢʦʝ, ɻʘʚʨʠʣʦʚʩʢʦʝ ʠ ʜʨ.). 

ʇʦ ʩʭʦʞʝʤʫ ʧʨʠʥʮʠʧʫ ʚʳʜʝʣʷʶʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠʝ ʪʠʧʳ ʦʟʝʨ ʣʝʜʥʠʢʦʚʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʩʦʩʝʜʥʝʡ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ (ɻʝʦʛʨʘʬʠʷ ʊʚʝʨʩʢʦʡé, 1992; ʨʠʩ. 

1.1.3.). ʆʥʠ ʚʢʣʶʯʘʶʪ:  

1. ʃʦʞʙʠʥʥʳʝ ʠʣʠ ʨʳʪʚʠʥʥʳʝ (ʦʟʝʨʘ ɺʦʣʛʦ, ʉʪʝʨʞ, ʇʥʦ, ʄʦʣʦʜʠʥʦ ʠ ʜʨ.) ï 

ʚʳʪʷʥʫʪʳʝ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʧʦ ʜʚʠʞʝʥʠʶ ʣʝʜʥʠʢʘ, ʛʣʫʙʦʢʠʝ ʠ ʧʨʦʪʦʯʥʳʝ. 

2. ʕʚʦʨʟʠʦʥʥʳʝ (ʦʟʝʨʘ ɼʦʣʦʩʝʮ, ɹʨʦʩʥʦ, ɼʦʣʛʦʝ ʠ ʜʨ.), ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʵʨʦʜʠʨʫʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʘʣʳʭ ʣʝʜʥʠʢʦʚʳʭ ʚʦʜ ʚ ʧʦʣʦʩʝ 

ʢʨʘʝʚʳʭ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʢ çʷʤʳè. 

3. ʇʦʜʧʨʫʜʥʳʝ (ʦʟʝʨʘ ʐʝʡʥʦ, ɹʦʣʦʛʦʝ, ʉʝʨʝʤʤʦ ʠ ʜʨ.) ï ʦʙʨʘʟʦʚʘʥʳ ʚ 

ʧʦʥʠʞʝʥʠʷʭ ʤʝʞʜʫ ʤʦʨʝʥʥʳʤʠ ʚʦʟʚʳʰʝʥʠʷʤʠ ʚʩʣʝʜʩʪʚʠʝ ʧʝʨʝʛʦʨʘʞʠʚʘʥʠʷ 

ʣʴʜʦʤ ʠʣʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʉʝʡʯʘʩ ʵʪʠ ʦʟʝʨʘ ʠʤʝʶʪ ʩʣʦʞʥʫ  ʁ ʬʦʨʤʫ ʠ 

ʩʨʝʜʥʶ  ʁʛʣʫʙʠʥʫ. 

4. ʊʝʨʤʦʢʘʨʩʪʦʚʳʝ (ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʠ ʧʨʘʚʠʣʴʥʝʝ ʛʣʷʮʠʦʢʘʨʩʪʦʚʳʝ) ʥʘ ʤʝʩʪʝ 

ʧʨʦʩʘʜʦʢ ʧʦʛʨʝʙʝʥʥʦʛʦ ʣʴʜʘ ï ʥʝʙʦʣʴʰʠʝ ʦʟʝʨʘ, ʢʦʪʦʨʳʝ ʚ ʦʩʥʦʚʥʦʤ ʫʞʝ 

ʟʘʙʦʣʦʯʝʥʳ. 

5. ʆʩʪʘʪʦʯʥʳʝ ï ɺʝʣʠʢʦʝ, ʉʚʝʪʣʦʝ ʉʪʘʨʦʜʦʚʥʷ, ɺʝʨʝʩʪʦʚʦ ï ʨʝʣʠʢʪʳ ʦʙʰʠʨʥʳʭ 

ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʚʦʜʦʝʤʦʚ. 
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6. ʉʣʦʞʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ï ʦʟʝʨʘ ʉʝʣʠʛʝʨ, ʋʜʦʤʣʷ, ʇʠʨʦʩ, ʐʣʠʥʦ, ʑʫʯʴʝ, 

ʆʭʚʘʪ. 

 

 

ʈʠʩ. 1.1.3. ʄʝʭʘʥʠʟʤ ʦʙʨʘʟʦʚʘʥʠ ̫ʥʝʢʦʪʦʨʳʭ ʪʠʧʦʚ ʦʟʝʨʥʳʭ ʢʦʪʣʦʚʠʥ: ʘ ï 

ʵʚʦʨʟʠʦʥʥʳʭ ʦʟʝʨ, ʙ ï ʛʣʷʮʠʦʢʘʨʩʪʦʚʳʭ ʦʟʝʨ (ɻʝʦʛʨʘʬʠʷ ʊʚʝʨʩʢʦʡé, 1992). 

 

ʅʘ ʪʠʧʠʟʘʮʠʠ ʦʟʸʨ ʊʚʝʨʩʢʦʡ ʠ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʝʡ ʧʦʭʦʞʘ ʪʠʧʠʟʘʮʠʷ ʦʟʝʨ 

ɹʝʣʦʨʫʩʩʢʦʛʦ ʇʦʦʟʝʨʴʷ, ʚ ʢʦʪʦʨʦʡ ʚr ʜʝʣʷʶʪʩʷ ʢʦʪʣʦʚʠʥʳ ʧʷʪʠ ʪʠʧʦʚ, ʚ ʨʘʟʥʦʡ 

ʩʪʝʧʝʥʠ ʩʚʷʟʘʥʥʳʭ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʦʩʣʝʜʥʝʛʦ (ʧʦʟʜʥʝʚʘʣʜʘʡʩʢʦʛʦ, ʧʦʦʟʝʨʩʢʦʛʦ) 

ʦʣʝʜʝʥʝʥʠʷ: 1) ʣʦʞʙʠʥʥʳʝ (ʨʠʥʥʦʚʳʝ, ʛʣʷʮʠʛʝʥʥʳʝ ʨʳʪʚʠʥ)r, 2) ʧʦʜʧʨʫʜʥʳʝ, 3) 

ʪʝʨʤʦʢʘʨʩʪʦʚʳʝ, 4) ɻ ʚʦʨʟʠʦʥʥʳʝ ʠ 5) ʦʩʪʘʪʦʯʥʳʝ (ʗʢʫʰʢʦ, 1981; ʗʢʫʰʢʦ, 2006).  

ʂʘʢ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʨʝʛʠʦʥʘʣʴʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʟʝʨ ʦʪʨʘʞʘʶʪ 

ʩʧʝʮʠʬʠʢʫ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʨʝʣʴʝʬʘ ʢʦʥʮʘ ʧʦʟʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷʭ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ ʉʉʉʈ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʨʠʥʮʠʧ ʣʝʜʥʠʢʦʚʳʭ ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʢʘʢ ʚ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɸʩʝʝʚʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʟʘʨʫʙʝʞʥʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʧʨʠʚʝʜʝʤ ʢʣʘʩʩʠʬʠʢʘʮʠʁ  

ʦʟʝʨ ʕʩʪʦʥʠʠ ʠ ʪʠʧʠʟʘʮʠʶ ʦʟʝʨ ʇʦʣʴʰʠ.  
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ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʣʝʜʥʠʢʦʚʳʭ ʦʟʝʨ ʇʦʣʴʰʠ ʚʢʣʶʯʘʝʪ ʩʝʤʴ ʛʨʫʧʧ (ChoiŒski, 

Ptak, 2020). ʅʝʢʦʪʦʨʳʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʪʠʧʳ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʳ ʥʘ ʨʠʩ. 1.1.4.: 

1. ɼʦʣʠʥʥʳʝ ʦʟʝʨʘ (Channel Lakes) ï ʩʘʤʳʡ ʭʘʨʘʢʪʝʨʥʳʡ ʪʠʧ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ 

ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ. ɺ ʇʦʣʴʰʝ ʠ ʚ ʧʦʦʟʝʨʴʷʭ ʇʨʠʙʘʣʪʠʢʠ ʢʦʪʣʦʚʠʥʳ 

ʵʪʠʭ ʦʟʝʨ ʚʳʪʷʥʫʪʳ ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʢʦʥʝʯʥʳʤ ʤʦʨʝʥʘʤ; ʠʤʝʶʪ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʛʣʫʙʠʥʳ, ʥʝʨʦʚʥʦʝ ʜʥʦ, ʢʨʫʪʳʝ ʩʢʣʦʥʳ, ʯʘʩʪʦ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʮʝʧʠ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʦʟʝʨ. 

2. ʆʟʝʨʘ ʚ ʜʦʥʥʦʡ ʤʦʨʝʥʝ (Ground Moraine Lakes) ï ʦʟʝʨʘ ʩ ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʴʶ 

ʠ ʩʣʦʞʥʦʡ ʬʦʨʤʦʡ, ʩ ʟʘʣʠʚʘʤʠ ʠ ʦʩʪʨʦʚʘʤʠ. ʆʙʨʘʟʦʚʘʥʳ ʠʟ-ʟʘ ʚʳʪʘʠʚʘʥʠʷ 

ʛʣrʙ ʧʦʛʨʝʙʝʥʥʦʛʦ ʣʴʜʘ ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ. 

3. ʆʟʝʨʘ ʚ ʢʦʥʝʯʥʦʡ ʤʦʨʝʥʝ (Terminal Moraine Lakes) ï ʚʳʪʷʥʫʪʳʝ ʚʜʦʣʴ 

ʢʦʥʝʯʥʦ-ʤʦʨʝʥʥʳʭ ʛʨʷʜ (ʩ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ ʦʪ ʥʠʭ), ʦʙʨʘʟʦʚʘʥʳ ʧʦʩʣʝ 

ʪʘʷʥʠʷ ʤʝʨʪʚʦʛʦ ʣʴʜʘ ʢʨʘʝʚʦʡ ʟʦʥʳ. 

4. ɻʣʷʮʠʦʧʨʦʩʘʜʦʯʥʳʝ ʦʟʝʨʘ (Kettle Lakes) ï ʥʝʙʦʣʴʰʠʝ ʧʦ ʧʣʦʱʘʜʠ ʚʦʜʦʝʤʳ, 

ʢʨʫʪʦʩʢʣʦʥʥʳʝ, ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ, ʯʘʩʪʦ ʙʝʩʩʪʦʯʥʳʝ. ʀʭ ʦʙʨʘʟʦʚʘʥʠʝ ʤʦʞʝʪ 

ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʚʳʪʘʠʚʘʥʠʝʤ ʤʦʱʥʳʭ ʛʣʳʙ ʤʝʨʪʚʦʛʦ ʣʴʜʘ ʠʣʠ 

ʚʳʩʚʝʨʣʠʚʘʶʱʠʤ ʧʦʪʦʢʦʤ ʪʘʣʳʭ ʣʝʜʥʠʢʦʚʳʭ ʚʦʜ (ʵʚʦʨʟʠʦʥʥʳʡ ʤʝʭʘʥʠʟʤ). 

5. ʆʟʝʨʘ-ʧʨʫʜʳ (Waterholes) ï ʟʘʤʢʥʫʪʳʝ ʥʝʛʣʫʙʦʢʠʝ ʧʦʥʠʞʝʥʠʷ ʚ ʨʝʣʴʝʬʝ, 

ʟʘʧʦʣʥʝʥʥʳʝ ʚʦʜʦʡ, ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʩʫʰʘʝʤʳʝ. ɺʩʪʨʝʯʘʶʪʩʷ ʚ ʟʦʥʝ 

ʭʦʣʤʠʩʪʦ-ʟʘʧʘʜʠʥʥʦʛʦ ʨʝʣʴʝʬʘ. 

6. ɿʘʥʜʨʦʚʳʝ ʦʟʝʨʘ (Sandur Lakes) ï ʦʟʝʨʘ ʚ ʧʨʝʜʝʣʘʭ ʟʘʥʜʨʦʚʳʭ ʨʘʚʥʠʥ. 

ʂʦʪʣʦʚʠʥʳ ʵʪʠʭ ʦʟʝʨ ʥʝʙʦʣʴʰʠʝ ʠ ʚʳʪʷʥʫʪʳʝ, ʯʘʩʪʦ ʧʨʠʫʨʦʯʝʥʳ ʢ 

ʣʦʞʙʠʥʘʤ ʠʣʠ ʨʫʩʣʘʤ. 

7. ʆʟʦʚʳʝ ʠ ʜʨʫʤʣʠʥʦʚʳʝ ʦʟʝʨʘ (Esker and Drumlin Lakes) ï ʢʦʪʣʦʚʠʥʳ ʚ 

ʧʨʦʜʦʣʴʥʳʭ ʧʦʥʠʞʝʥʠʷʭ ʤʝʞʜʫ ʦʟʘʤʠ ʠ ʜʨʫʤʣʠʥʘʤʠ.  
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ʈʠʩ. 1.1.4. ɹʘʪʠʤʝʪʨʠʯʝʩʢʠʝ ʧʣʘʥʳ ʥʝʢʦʪʦʨʳʭ ʦʟʝʨʥʳʭ ʢʦʪʣʦʚʠʥ ʨʘʟʥʦʛʦ ʛʝʥʝʟʠʩʘ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʦʣʴʰʠ (ChoiŒski, Ptak, 2020): 1 ï ʵʚʦʨʟʠʦʥʥʦʝ ʦʟʝʨʦ (GostyniŒskie), 

5 ï ʦʟʝʨʦ-ʚʦʜʦʧʦʡ, 6 ï ʨʝʣʠʢʪʦʚʦʝ ʪʝʨʤʦʢʘʨʩʪʦʚʦʝ ʦʟʝʨʦ (Pietronajĺ), 8 ï 

ʟʘʥʜʨʦʚʦʝ ʦʟʝʨʦ (Pniewo), 9 ï ʦʟʝʨʦ ʚ ʢʦʥʝʯʥʦʡ ʤʦʨʝʥʝ (Kruchowskie), 11 ï ʦʟʝʨʦ ʚ 

ʜʦʥʥʦʡ ʤʦʨʝʥʝ (BytyŒskie), 15 ï ʜʦʣʠʥʥʦʝ ʦʟʝʨʦ (Strykowskie). 

 

ʅʝʢʦʪʦʨʳʝ ʪʠʧʳ ʦʟʝʨ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʧʨʠ ʫʯʘʩʪʠʠ ʤʝʨʪʚʦʛʦ ʣʴʜʘ, 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʨʘʟʥʳʤ ʦʙʣʘʩʪʷʤ ʣʝʜʥʠʢʦʚʦʡ ʘʢʢʫʤʫʣʷʮʠʠ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʦʙʣʘʜʘʶʪ ʨʘʟʣʠʯʥʳʤʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

ɻʨʫʧʧʘ ʛʣʷʮʠʘʣʴʥʳʭ ʦʟʝʨ (ʠ ʧʘʣʝʦʦʟʝʨ) ʕʩʪʦʥʠʠ ʩʦʜʝʨʞʠʪ ʧʷʪʴ ʧʦʜʛʨʫʧʧ: 1) 

ʧʨʠʣʝʜʥʠʢʦʚʳʝ ʧʘʣʝʦʦʟʝʨʘ, 2) ʦʟʝʨʘ ʜʦʣʠʥ, ʟʘʧʨʫʞʝʥʥʳʭ ʣʝʜʥʠʢʦʚʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ, 3) ʛʣʷʮʠʦʢʘʨʩʪʦʚʳʝ ʢʦʪʣʦʚʠʥʳ, 4) ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʢʦʪʣʦʚʠʥʳ ʠ 5) 

ʘʢʢʫʤʫʣʷʪʠʚʥʦ-ʵʢʟʘʨʘʮʠʦʥʥʳʝ ʢʦʪʣʦʚʠʥʳ (ʦʟʝʨʘ ʜʨʫʤʣʠʥʥʳʭ ʧʦʣʝʡ) (ʪʘʙʣ. 1.1.3). 

 

ʊʘʙʣ. 1.1.3. ɻʝʥʝʪʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʦʟʸʨʥʳʭ ʙʘʩʩʝʡʥʦʚ ʕʩʪʦʥʠʠ. ʃʝʜʥʠʢʦʚʘʷ 

ʛʝʥʝʪʠʯʝʩʢʘʷ ʛʨʫʧʧʘ (Saarse, 1990). 

ʃʝʜʥʠʢʦʚʘʷ ʛʝʥʝʪʠʯʝʩʢʘʷ 

ʧʦʜʛʨʫʧʧʘ 

ɻʝʥʝʪʠʯʝʩʢʠʡ ʪʠʧ ʦʟʝʨʥʦʡ ʢʦʪʣʦʚʠʥʳ 

1. ʃʝʜʥʠʢʦʚʦ-ʧʦʜʧʨʫʜʥʳʝ ʠ 

ʧʨʠʣʝʜʥʠʢʦʚʳʝ (Ice-barrier 

and near-ice) 

1. ʆʟʝʨʘ ʩ ʣʝʜʷʥʳʤʠ ʙʝʨʝʛʘʤʠ (Ice-walled lakes) 

2. ʇʨʠʣʝʜʥʠʢʦʚʳʝ (ʣʝʜʥʠʢʦʚʦ-ʦʢʨʘʠʥʥʳʝ) ʦʟʝʨʘ 

(Proglacial (ice-marginal) lakes) 

3. ʇʨʠʣʝʜʥʠʢʦʚʳʝ ʦʟʝʨʘ ʚ ʢʦʪʣʦʚʠʥʘʭ 

ʩʪʘʛʥʠʨʫʶʱʝʛʦ ʣʴʜʘ (Near-ice lakes in hollows in 
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stagnant ice terrain) 

2. ɿʘʧʨʫʞʝʥʥʳʝ ʣʝʜʥʠʢʦʚʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ (Dammed by 

glacial deposits) 

ʆʟʝʨʘ ʟʘʧʨʫʞʝʥʥʳʭ ʜʦʣʠʥ (Dammed valley 

lakes) 

3. ɻʣʷʮʠʦʢʘʨʩʪʦʚʳʝ 

(Glaciokarst) 

1. ʆʟʝʨʘ ʚ ʜʦʣʠʥʘʭ ʛʣʷʮʠʦʧʨʦʩʘʜʦʢ (Kettle hole 

valley lakes) 

2. ʆʟʝʨʘ ʢʘʤʦʚʳʭ ʧʦʣʝʡ (Kame field lakes) 

3. ʆʟʦʚʳʝ ʦʟʝʨʘ (Esker lakes) 

4. ʆʟʝʨʘ ʚ ʛʣʷʮʠʦʧʨʦʩʘʜʢʘʭ ʩʨʝʜʠ ʤʦʨʝʥ (Kettle 

hole moraine lakes) 

4. ɸʢʢʫʤʫʣʷʪʠʚʥʳʝ 

(Accumulation) 

1. ʃʝʜʥʠʢʦʚʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʝ ʦʟʝʨʘ (Glacial 

accumulative lakes) 

2. ʆʩʪʘʪʦʯʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʦʟʝʨʘ (Residual 

accumulative lakes) 

5. ʕʢʟʘʨʘʮʠʦʥʥʦ-

ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ 

(Exaration-accumulation) 

ʆʟʝʨʘ ʜʨʫʤʣʠʥʥʳʭ ʧʦʣʝʡ (Drumlin field lakes) 

 

ɺ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʢʣʘʩʩʠʬʠʢʘʮʠʷʭ ʠ ʪʠʧʦʣʦʛʠʷʭ ʚʳʜʝʣʝʥʳ ʦʟʝʨʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʦʙʨʘʟʦʚʘʥʠʷ (ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ, 

ʵʢʟʘʨʘʮʠʦʥʥʳʝ, ʟʘʧʨʫʜʥʳʝ, ʧʨʦʩʘʜʦʯʥʳʝ ʠ ʧʨ.), ʧʦ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʢ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʠʧʘ ʣʝʜʥʠʢʦʚʦʛʦ ʣʠʙʦ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʦʛʦ ʨʝʣʴʝʬʘ (ʦʟʝʨʘ ʚ 

ʢʦʥʝʯʥʦʡ ʤʦʨʝʥʝ, ʟʘʥʜʨʦʚʳʝ ʦʟʝʨʘ, ʚ ʩʢʘʣʴʥʳʭ ʢʦʪʣʦʚʠʥʘʭ). ʆʟʸʨʘ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʦʙʩʪʘʥʦʚʢʘʭ ʧʨʠʥʷʪʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʦ ʙʣʠʟʦʩʪʠ ʢ ʣʝʜʥʠʢʫ 

(ʜʠʩʪʘʣʴʥʳʝ, ʧʨʦʢʩʠʤʘʣʴʥʳʝ). ʆʜʥʘʢʦ, ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʧʨʦʠʩʭʦʞʜʝʥʠʝ 

ʦʟʝʨ, ʥʦ ʠ ʘʢʪʫʘʣʴʥʦʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʦʥʦ 

ʦʧʨʝʜʝʣʷʝʪ ʣʘʥʜʰʘʬʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʜʦʩʙʦʨʘ, ʧʦʣʦʞʝʥʠʝ ʚ 

ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʠ ʨʘʟʚʠʪʠʝ ʵʨʦʟʠʦʥʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʀʤʝʥʥʦ ʵʪʠ ʬʘʢʪʦʨʳ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʚ ʠʩʪʦʨʠʠ ʦʟʝʨ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʧʦʟʜʥʝʣʝʜʥʠʢʦʚʴʷ ʠ ʛʦʣʦʮʝʥʘ. 

ʀʥʪʝʛʨʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʦʟʝʨʥʦʡ 

ʢʦʪʣʦʚʠʥʳ, ʦʪʨʘʞʘʶʱʝʡ ʩʪʝʧʝʥʴ ʩʚʷʟʠ ʩ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʤʦʞʝʪ 

ʙʳʪʴ ʧʦʣʦʞʝʥʠʝ ʚ ʜʦʣʠʥʝ (ʧʨʦʪʦʯʥʦʝ, ʩ ʙʳʩʪʨʳʤ ʚʦʜʦʦʙʤʝʥʦʤ) ʠ ʥʘ ʤʝʞʜʫʨʝʯʴʝ 

(ʩʣʘʙʦ ʧʨʦʪʦʯʥʦʝ, ʙʝʩʩʪʦʯʥʦʝ). ɺ ʩʣʫʯʘʝ ʧʨʦʪʦʯʥʦʛʦ ʦʟʝʨʘ, ʥʘ ʧʨʦʮʝʩʩʳ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʣʠʤʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ (ʚ ʪ.ʯ. ʫʨʦʚʥʷ) ʙʫʜʫʪ 

ʚʣʠʷʪʴ ʧʝʨʝʩʪʨʦʡʢʠ ʨʝʯʥʦʡ ʩʝʪʠ, ʥʘʧʨʘʚʣʝʥʠʝ ʵʨʦʟʠʦʥʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʠʟʤʝʥʝʥʠ ̫ʩʪʦʢʘ ʚʦʜʳ ʠ ʥʘʥʦʩʦʚ. 
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ʆʟʝʨʘ ʦʜʠʥʘʢʦʚʦʛʦ ʛʝʥʝʟʠʩʘ ʚ ʜʦʣʠʥʝ ʠ ʥʘ ʤʝʞʜʫʨʝʯʴʝ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʥʫʶ 

ʠʩʪʦʨʠʶ. ʅʘʧʨʠʤʝʨ, ʦʟʝʨʘ ʛʣʷʮʠʦʢʘʨʩʪʦʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʜʦʣʠʥʝ ʨʝʢʠ ɺʜʘ 

(ʩʝʚʝʨʥʘʷ ʇʦʣʴʰʘ) ʩʫʱʝʩʪʚʦʚʘʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʦʣʛʦ ʠ ʚʩʣʝʜʩʪʚʠʝ ʘʢʪʠʚʥʳʭ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʝʨʝʩʪʨʦʝʢ, ʟʘʧʦʣʥʠʣʠʩʴ ʘʣʣʶʚʠʘʣʴʥʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʠ ʪʦʨʬʦʤ (Bğaszkiewicz et al., 2015). ɺ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʛʣʷʮʠʦʧʨʦʩʘʜʦʯʥʳʝ ʦʟʝʨʘ ʇʠʨʦʩ ʠ ɿʚʘʥ ʥʘ ʩʝʚʝʨʝ ʚʘʣʜʘʡʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ï 

ʛʣʫʙʦʢʠʝ, ʧʨʦʪʦʯʥʳʝ, ʥʦ ʥʝ ʩʚʷʟʘʥʥʳʝ ʩ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʚʳʨʘʞʝʥʥʳʤʠ 

ʨʝʯʥʳʤʠ ʜʦʣʠʥʘʤʠ ï ʩʫʱʝʩʪʚʫʶʪ ʜʦ ʩʠʭ ʧʦʨ (Fedorov et al., 2026).  

ʊʝʨʤʠʥ çʜʦʣʠʥʥʳʝ ʦʟʸʨʘè ʚ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷʭ ʚʩʪʨʝʯʝʥ ʣʠʰʴ 

ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʟʝʨ ʇʦʣʴʰʠ (ChoiŒski, Ptak, 2020), ʛʜʝ ʧʦʜ ʜʦʣʠʥʥʳʤʠ ʦʟʝʨʘʤʠ 

ʧʦʥʠʤʘʶʪʩʷ ʚʳʪʷʥʫʪʳ ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʢʦʥʝʯʥʳʤ ʤʦʨʝʥʘʤ ʢʦʪʣʦʚʠʥʳ ʩʦ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʛʣʫʙʠʥʦʡ, ʥʝʨʦʚʥʳʤ ʜʥʦʤ, ʢʨʫʪʳʤʠ ʩʢʣʦʥʘʤʠ. ʆʜʥʘʢʦ ʩʚʷʟʴ ʩ 

ʨʝʯʥʳʤʠ ʜʦʣʠʥʘʤʠ ʚ ʵʪʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʥʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ. ʊʝʨʤʠʥ çʜʦʣʠʥʥʳʝ 

ʦʟʸʨʘè ʯʘʩʪʦ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʣʶʙʳʤʠ ʦʟʸʨʘʤʠ ʚʥʫʪʨʠ ʨʝʯʥʳʭ ʜʦʣʠʥ, ʢʘʢ 

ʣʝʜʥʠʢʦʚʦʛʦ, ʪʘʢ ʠ ʬʣʶʚʠʘʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ (ʩʪʘʨʠʮʘʤʠ). ɼʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʦʟʝʨ ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʵʪʦʪ ʪʝʨʤʠʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʯʘʱʝ (ʥʘʧʨʠʤʝʨ, ʈʫʩʘʥʦʚ, 2004). 

ʂʨʦʤʝ ʪʦʛʦ, ʪʝʨʤʠʥ çʜʦʣʠʥʥʳʝè ʦʟʝʨʘ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ɸ.ʉ. ʃʘʚʨʦʚʳʤ ʜʣʷ 

ʦʙʦʟʥʘʯʝʥʠʷ ʧʘʣʝʦʦʟʸʨ ʚ ʙʘʩʩʝʡʥʘʭ ʇʝʯʦʨʳ ʠ ʄʝʟʝʥʠ, ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʚ ʚʝʨʭʥʝʤ 

ʧʣʝʡʩʪʦʮʝʥʝ ʠ ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʳʭ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ ʪʝʨʨʘʩ (ʃʘʚʨʦʚ, 

1968). 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʪʝʨʤʠʥ çʜʦʣʠʥʥʳʝ ʦʟʸʨʘè ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ 

ʦʟʝʨ ʚ ʟʦʥʘʭ ʙʳʚʰʠʭ ʤʘʪʝʨʠʢʦʚʳʭ ʦʣʝʜʝʥʝʥʠʡ, ʟʘʥʠʤʘʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʝ ʠʣʠ 

ʚʳʨʘʞʝʥʥʳʝ ʚ ʨʝʣʴʝʬʝ ʜʨʝʚʥʠʝ ʨʝʯʥʳʝ ʜʦʣʠʥʳ.  

 

1.2. ʀʟʤʝʥʝʥʠʷ ʫʨʦʚʥʝʡ ʦʟʝʨ ʠ ʠʭ ʧʨʠʯʠʥʳ  

ʈʘʟʥʦʤʘʩʰʪʘʙʥʳʝ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʝʡ ʦʟʝʨ ʤʦʛʫʪ ʙʳʪʴ ʚʳʟʚʘʥʳ 

ʛʣʦʙʘʣʴʥʳʤʠ/ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ (ʢʣʠʤʘʪ ï ʚʦʜʥʳʡ ʙʘʣʘʥʩ 

ï ʫʨʦʚʝʥʴ) ʠ ʣʦʢʘʣʴʥʳʤʠ ʬʘʢʪʦʨʘʤʠ (ʯʘʱʝ ʚʩʝʛʦ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ, 

ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ, ʣʘʥʜʰʘʬʪʥʳʤʠ).  ɻʣʦʙʘʣʴʥʳʡ, ʨʝʛʠʦʥʘʣʴʥʳʡ ʠ ʣʦʢʘʣʴʥʳʡ 

ʬʘʢʪʦʨʳ ʠʤʝʶʪ ʨʘʟʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʚ ʭʘʨʘʢʪʝʨʝ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʦʙʳʯʥʦ ʜʣʠʪʝʣʴʥʳ ʠ ʩʠʥʭʨʦʥʥʳ ʚʦ ʚʩʝʭ ʦʙʲʝʢʪʘʭ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ 

ʫʨʦʚʥʝ, ʣʦʢʘʣʴʥʳʝ ï ʢʨʘʪʢʦʚʨʝʤʝʥʥʳ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳ (ʉʘʘʨʩʝ, 1992). ʀʟʚʝʩʪʥʳ 
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ʤʝʭʘʥʠʟʤʳ, ʢʦʛʜʘ ʥʘ ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʦʟʝʨʝ ʚʣʠʷʣʠ ʪʘʢʠʝ ʣʦʢʘʣʴʥʳʝ 

ʬʘʢʪʦʨʳ, ʢʘʢ ʠʟʤʝʥʝʥʠʝ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʚʦʜʦʩʙʦʨʘ, ʧʦʜʟʝʤʥʦʛʦ 

ʩʪʦʢʘ, ʟʘʧʨʫʞʠʚʘʥʠʝ ʠʩʪʦʢʘ ʨʘʟʣʠʯʥʳʤʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, 

ʟʘʧʨʫʞʠʚʘʥʠʝ ʧʣʦʪʠʥʘʤʠ ʙʦʙʨʦʚ (Kaiser et al., 2012). ʂʨʦʤʝ ʪʦʛʦ, ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ 

ʠ ʛʣʫʙʠʥʳ ʦʟʝʨʘ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʠ ʚʩʣʝʜʩʪʚʠʝ ʝʛʦ ʩʘʤʦʨʘʟʚʠʪʠʷ, ʪ.ʝ. ʵʚʦʣʶʮʠʠ 

ʣʠʤʥʦʩʠʩʪʝʤʳ. ʆʥʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʨʝʚʨʘʱʝʥʠʠ ʚʥʫʪʨʝʥʥʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ 

ʚʝʱʝʩʪʚʦ (ɼʨʘʙʢʦʚʘ, 1986). 

ɺ ʛʫʤʠʜʥʳʭ ʟʦʥʘʭ ʦʟʝʨʘ ʭʘʨʘʢʪʝʨʠʟʫʪʁʩʷ ʫʩʢʦʨʝʥʥʳʤ ʚʦʜʦʦʙʤʝʥʥʦʤ, 

ʧʦʩʢʦʣʴʢʫ ʷʚʣʷʶʪʩʷ ʧʨʦʪʦʯʥʳʤʠ (ʩʪʦʯʥʳʤʠ), ʠʣʠ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠ ʦʪʢʨʳʪʳʤʠ. ɺ 

ʠʭ ʚʦʜʥʦʤ ʨʝʞʠʤʝ ʙʦʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʨʝʢʠ, ʨʝʯʥʦʡ ʩʪʦʢ ʠ ʵʨʦʟʠʦʥʥʦ-

ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʥʘ ʚʦʜʦʩʙʦʨʝ. ʇʨʦʪʦʯʥʳʝ ʦʟʝʨʘ ʧʨʝʪʝʨʧʝʚʘʶʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ, ʧʦʩʢʦʣʴʢʫ ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʪʦʢʘ ʚ ʦʟʝʨʦ 

ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʦʪʪʦʢʘ (Cohen, 2003). ʂʨʦʤʝ ʪʦʛʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʙʝʩʩʪʦʯʥʳʤʠ ʦʟʝʨʘʤʠ, ʧʨʦʪʦʯʥʳʝ ʦʙʳʯʥʦ ʠʥʪʝʥʩʠʚʥʝʝ ʟʘʧʦʣʥʷʶʪʩʷ ʥʘʥʦʩʘʤʠ ʠ 

ʤʝʣʝʶʪ, ʘ ʪʘʢʞʝ ʙʳʩʪʨʝʝ ʜʨʝʥʠʨʫʶʪʩʷ, ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʚʳʪʝʢʘʶʱʠʝ ʠʟ ʥʠʭ 

ʚʦʜʦʪʦʢʠ ʫʛʣʫʙʣʷʶʪ ʩʚʦʠ ʨʫʩʣʘ (ʂʚʘʩʦʚ, 1986).  

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʧʨʦʪʦʯʥʳʭ ʙʘʩʩʝʡʥʘʭ 

ʦʧʨʝʜʝʣʷʪʁʩʷ ʜʠʥʘʤʠʢʦʡ ʧʦʨʦʛʘ ʩʪʦʢʘ, ʯʪʦ ʦʪʣʠʯʘʝʪ ʠʭ ʦʪ ʙʝʩʩʪʦʯʥʳʭ ʦʟʝʨ, 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢ ʠʟʤʝʥʝʥʠʷʤ ʢʣʠʤʘʪʘ (ʉʘʘʨʩʝ, 1992; Sack, 

2001). ʇʦʵʪʦʤʫ, ʚʘʞʥʳʤ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʫʨʦʚʥʷ ʦʟʝʨ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʜʠʥʘʤʠʢʠ ʧʦʨʦʛʘ ʩʪʦʢʘ. ʆʥʘ ʤʦʞʝʪ ʚʢʣʶʯʘʪ:ɹ 1) ʚʨʝʟʘʥʠʝ ʚʳʪʝʢʘʶʱʝʡ ʨʝʢʠ, 2) 

ʠʟʤʝʥʝʥʠʝ ʚʳʩʦʪʳ ʧʦʨʦʛʘ ʠʟ-ʟʘ ʥʘʢʦʧʣʝʥʠʷ ʦʪʣʦʞʝʥʠʡ (ʨʘʟʣʠʯʥʳʝ ʤʝʭʘʥʠʟʤʳ) ʠʣʠ 

ʪʝʢʪʦʥʠʢʠ, ʠ 3) ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʝ ʩʪʦʢʘ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʥʦʚʦʛʦ ʧʦʨʦʛʘ. 

ʇʝʨʝʥʘʧʨʘʚʣʝʥʠʝ ʩʪʦʢʘ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʦ ʟʘʢʫʧʦʨʢʦʡ ʩʪʘʨʦʛʦ 

ʧʦʨʦʛʘ, ʦʪʢʨʳʪʠʝʤ ʥʦʚʦʛʦ ʧʦʨʦʛʘ ʠʣʠ ʠʟʦʩʪʘʪʠʯʝʩʢʠʤ ʧʝʨʝʢʦʩʦʤ ʤʝʞʜʫ ʥʠʤʠ 

(Sack, 2001). ɼʣʷ ʧʨʦʪʦʯʥʳʭ ʦʟʝʨ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦʨʦʛʘ ʩʪʦʢʘ ʩʯʠʪʘʝʪʩʷ ʢʣʶʯʝʚʳʤ 

ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ. ʅʦ ʝʩʣʠ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʝʡ ʧʨʦʭʦʜʷʪ ʩʠʥʭʨʦʥʥʦ ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʦʟʝʨʘʭ ʨʝʛʠʦʥʘ, ʪʦ ʧʨʠʯʠʥʘ ʪʘʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ï ʢʣʠʤʘʪʠʯʝʩʢʘʷ 

(Harrison, Digerfeldt, 1993; Harrison et al., 1996).  

ʆʙʳʯʥʦ ʧʦʚʳʰʝʥʠʝ ʩʪʦʢʘ ʨʝʢ (ʚʦʜʥʦʩʪʠ, ʬʣʶʚʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ) ʚʝʜʝʪ ʢ 

ʚʨʝʟʘʥʠʶ ʚʦʜʦʪʦʢʦʚ ʠ ʦʙʤʝʣʝʥʠʶ ʦʟʝʨ. ʉʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʦʟʝʨʘ ʦʪʨʘʞʘʶʪʩʷ ʚ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ: ʭʠʘʪʫʩʳ, ʩʤʝʥʘ ʤʠʢʨʦʬʦʩʩʠʣʠʡ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʨʫʧʥʦʛʦ 
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ʤʠʥʝʨʘʛʝʥʥʦʛʦ ʠ ʦʨʛʘʥʦʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʠʟʤʝʥʝʥʠʷ ʚ ʦʙʱʝʡ ʩʪʨʘʪʠʛʨʘʬʠʠ 

(Digerfieldt, 1986; Dearing, Froster, 1968). ʉʥʠʞʝʥʠʝ ʚʨʝʟʘʥʠʷ ʨʝʢ, ʥʘʧʨʠʤʝʨ, ʠʟ-ʟʘ 

ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʧʨʠʥʠʤʘʶʱʝʛʦ ʙʘʩʩʝʡʥʘ ʠʣʠ ʚʩʣʝʜʩʪʚʠʝ ʧʦʜʧʨʫʞʠʚʘʥʠʷ, 

ʥʘʦʙʦʨʦʪ, ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʧʦʨʦʛʘ ʩʪʦʢʘ ʠʟ ʦʟʝʨʘ, ʨʦʩʪʫ ʫʨʦʚʥʷ ʠ 

ʥʝʧʨʝʨʳʚʥʦʡ ʘʢʢʫʤʫʣʷʮʠʠ ʚ ʢʦʪʣʦʚʠʥʝ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʦʟʝʨ ʷʚʣʷʝʪʩʷ 

ʧʨʦʪʦʯʥʳʤʠ, ʦʟʝʨʘ ʯʘʩʪʦ ʦʙʨʘʟʫʶʪ ʧʨʠʨʦʜʥʳʝ ʢʘʩʢʘʜʳ ʦʟʝʨ ʚ ʧʨʝʜʝʣʘʭ ʨʝʯʥʦʡ 

ʩʠʩʪʝʤʳ. ʅʘʧʨʠʤʝʨ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʯʪʠ 97% ʦʟʝʨ ï ʧʨʦʪʦʯʥʳʝ 

ʠʣʠ ʩʪʦʯʥʳʝ (ɼʦʨʦʬʝʝʚ ʠ ʜʨ., 1992). ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʦʟʝʨ ɹʝʣʦʨʫʩʩʢʦʛʦ 

ʇʦʦʟʝʨʴʷ ʧʨʦʪʦʯʥʳʝ ʠ ʩʚʷʟʘʥʥʳʝ ʚ çʛʨʫʧʧʳè ʧʨʠʨʦʜʥʳʭ ʢʘʩʢʘʜʦʚ ʚʦʜʦʝʤʦʚ 

ʥʘʧʨʠʤʝʨ: ɹʨʘʩʣʘʚʩʢʘʷ, ʅʘʨʦʯʩʢʘʷ, ʋʰʘʯʩʢʘʷ ʠ ʜʨ. (ʗʢʫʰʢʦ, 1971; ʗʢʫʰʢʦ, 1981). 

ʉʦʛʣʘʩʥʦ ʨʝʢʦʥʩʪʨʫʢʮʠʷʤ ʧʦʟʜʥʝʣʝʜʥʠʢʦʚʦʡ ʠ ʛʦʣʦʮʝʥʦʚʦʡ ʬʣʶʚʠʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʨʝʢ ʮʝʥʪʨʘ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ (ʉʠʜʦʨʯʫʢ ʠ ʜʨ., 2008, 

2021; Panin, Matlakhova, 2015; ʋʢʨʘʠʥʮʝʚ ʠ ʜʨ., 2024; Gelfan et al., 2024), ʢʦʥʝʮ 

ʧʣʝʥʠʛʣʷʮʠʘʣʘ ʠ ʧʦʟʜʥʝʣʝʜʥʠʢʦʚʴʝ (~18-13 ʪʳʩ. ʣ.ʥ.) ʦʟʥʘʤʝʥʦʚʘʣʠʩʴ ʵʢʩʪʨʝʤʘʣʴʥʦ 

ʚʳʩʦʢʠʤ ʨʝʯʥʳʤ ʩʪʦʢʦʤ. ɺ ʨʘʥʥʝʤ ʛʦʣʦʮʝʥʝ ʩʪʦʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʥʠʟʠʣʩʷ, ʘ ʚ 

ʩʨʝʜʥʝʤ ʛʦʣʦʮʝʥʝ ʙʳʣ ʩʘʤʳʤ ʥʠʟʢʠʤ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʧʦʩʣʝ ʤʘʢʩʠʤʫʤʘ ʧʦʩʣʝʜʥʝʛʦ 

ʦʣʝʜʝʥʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʚʦ ʤʥʦʛʠʭ ʧʨʦʪʦʯʥʳʭ ʦʟʝʨʘʭ ʮʝʥʪʨʘ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ 

ʨʘʚʥʠʥʳ, ʪʘʢʠʭ ʢʘʢ ʉʝʣʠʛʝʨ (ʂʦʥʩʪʘʥʪʠʥʦʚ ʠ ʜʨ., 2021) ʠ ʅʝʨʦ (ʂʦʥʩʪʘʥʪʠʥʦʚ ʠ 

ʜʨ., 2023) ï ʨʠʩ. 1.2.1., ʥʘʙʣʶʜʘʣʠʩʴ ʧɻʠʟʦʜʳ ʧʦʜʲʝʤʘ ʫʨʦʚʥʷ ʦʟʝʨ ʚ ʛʦʣʦʮʝʥʝ 

ʚʩʣʝʜʩʪʚʠʝ ʧʦʜʧʨʫʞʠʚʘʥʠʷ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ.  

ʆʟʝʨʘ ʉʝʣʠʛʝʨ ʠ ʅʝʨʦ ï ʵʪʦ ʙʦʣʴʰʠʝ ʧʨʦʪʦʯʥʳʝ ʚʦʜʦʝʤʳ ʟʦʥ ʚʘʣʜʘʡʩʢʦʛʦ ʠ 

ʤʦʩʢʦʚʩʢʦʛʦ ʦʣʝʜʝʥʝʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʪʨʦʝʥʠʷ ʠ ʚʦʟʨʘʩʪʘ ʦʪʣʦʞʝʥʠʡ ʥʘ 

ʫʯʘʩʪʢʘʭ ʜʦʣʠʥ ʨʝʢ ʉʝʣʠʞʘʨʦʚʢʘ ʠ ɺʝʢʩʘ, (ʧʫʪʝʡ ʩʪʦʢʘ ʠʟ ʦʟʝʨ ʉʝʣʠʛʝʨ ʠ ʅʝʨʦ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʚʳʷʚʠʣʦ, ʯʪʦ ʚʳʩʦʪʘ ʧʦʨʦʛʘ ʩʪʦʢʘ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʘʣʣʶʚʠʘʣʴʥʦʡ 

ʘʢʢʫʤʫʣʷʮʠʝʡ (ʠʣʠ ʵʨʦʟʠʝʡ) ʚ ʨʫʩʣʘʭ ʢʨʫʧʥʳʭ ʙʦʢʦʚʳʭ ʧʨʠʪʦʢʦʚ - ʨʝʢʠ 

ʂʨʘʧʠʚʝʥʢʘ ʠ ʋʩʪʴʝ-ʂʦʪʦʨʦʩʣʴ (ʂʦʥʩʪʘʥʪʠʥʦʚ ʠ ʜʨ., 2024). 

ʊʨʘʥʩʛʨʝʩʩʠʷ ʚ ʦʟ. ʉʝʣʠʛʝʨ ʧʨʦʠʩʭʦʜʠʣʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 

ʧʦʟʜʥʝʣʝʜʥʠʢʦʚʴʷ ʠ ʛʦʣʦʮʝʥʘ ʙʝʟ ʚʠʜʠʤʳʭ ʧʨʠʟʥʘʢʦʚ ʧʝʨʝʨʳʚʦʚ ʠ ʨʝʛʨʝʩʩʠʡ.  

ɺ ʦʟ. ʅʝʨʦ ʛʣʫʙʦʢʘʷ ʨʝʛʨʝʩʩʠʷ ʠ ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ ʚʦʜʦʝʤʘ ʬʠʢʩʠʨʫʝʪʩʷ 

ʚ ʧʨʦʤʝʞʫʪʢʝ 14,7-10 ʪʳʩ. ʢʘʣ. ʣ.ʥ. ʇʦʩʣʝʜʦʚʘʚʰʘʷ ʪʨʘʥʩʛʨʝʩʩʠʚʥʘʷ ʬʘʟʘ 

ʥʘʩʪʫʧʠʣʘ ʚ ʨʘʥʥʝʤ ʛʦʣʦʮʝʥʝ ï ʩ 9,0 ʜʦ 6,5 ʪʳʩ. ʢʘʣ. ʣ.ʥ. ʫʨʦʚʝʥʴ ʙʳʣ ʩʦʧʦʩʪʘʚʠʤ ʩ 
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ʩʦʚʨʝʤʝʥʥʳʤ. ɺ ʠʥʪʝʨʚʘʣʝ 6,5-2,4 ʪʳʩ. ʢʘʣ. ʣ.ʥ. ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʘʙʳʝ ʨʝʛʨʝʩʩʠʚʥʳʝ 

ʬʘʟʳ ʚ ʜʠʥʘʤʠʢʝ ʩʨʝʜʥʝʛʦ ʤʥʦʛʦʣʝʪʥʝʛʦ ʫʨʦʚʥʷ. ʋʨʦʚʝʥʴ ʦʟʝʨʘ ʙʳʣ ʥʠʞʝ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʠʤʝʨʥʦ ʥʘ 1-3 ʤ. ʅʘʯʠʥʘʷ ʩ 2,4 ʪʳʩ. ʢʘʣ. ʣ.ʥ. ʫʨʦʚʝʥʴ ʦʟʝʨʦ ʅʝʨʦ 

ʤʝʜʣʝʥʥʦ ʧʦʚʳʰʘʣʩʷ, ʜʦʩʪʠʛʥʫʚ ʩʦʚʨʝʤʝʥʥʳʭ ʦʪʤʝʪʦʢ ʧʨʠʤʝʨʥʦ 300-500 ʣ.ʥ. 

 

 

ʈʠʩ. 1.2.1. ʂʨʠʚʘʷ ʫʨʦʚʥʝʡ ʚʦʜʳ ʥʘ ʦʩʥʦʚʝ ʩʦʚʤʝʱʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʬʘʮʠʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ʠ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʡ: ʘ) ʦʟ. ʉʝʣʠʛʝʨ (ʂʦʥʩʪʘʥʪʠʥʦʚ ʠ ʜʨ., 2021): 

1 ï ʦʟʝʨʥʳʡ ʠʣ, 2 ï ʧʦʜʦʰʚʘ ʦʟʝʨʥʳʭ ʠʣʦʚ, 3 ï ʨʝʯʥʦʡ ʧʝʩʦʢ, 4 ï ʪʦʨʬ, 5 ï ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʚʝʨʦʷʪʥʳʡ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʚʦʜʳ, 6 ï ʠʥʪʝʨʚʘʣ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, 7 ï ʩʨʝʜʥʷʷ ʪʦʯʢʘ 

ʠʥʪʝʨʚʘʣʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, 8 ï ʢʨʠʚʘʷ ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʥʝʛʦ ʤʥʦʛʦʣʝʪʥʝʛʦ ʫʨʦʚʥʷ ʚʦʜʳ;  

ʙ) ʦʟ. ʅʝʨʦ (ʂʦʥʩʪʘʥʪʠʥʦʚ ʠ ʜʨ., 2023): 9 ï ʩʨʝʜʥʠʡ ʤʥʦʛʦʣʝʪʥʠʡ ʫʨʦʚʝʥʴ ʧʦ ʜʘʥʥʳʤ ʥʘ 

ʩʝʨʝʜʠʥʫ XX ʚʝʢʘ; 10 ï ʤʠʥʠʤʘʣʴʥʳʡ ʚʝʨʦʷʪʥʳʡ ʩʨʝʜʥʠʡ ʤʥʦʛʦʣʝʪʥʠʡ ʫʨʦʚʝʥʴ; 11 ï 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʝʨʦʷʪʥʳʡ ʩʨʝʜʥʠʡ ʤʥʦʛʦʣʝʪʥʠʡ ʫʨʦʚʝʥʴ; 12 ï ʘʚʪʦʨʩʢʘʷ ʦʮʝʥʢʘ 

ʠʟʤʝʥʝʥʠʷ ʩʨʝʜʥʝʛʦ ʤʥʦʛʦʣʝʪʥʝʛʦ ʫʨʦʚʥʷ; 13 ï ʚʝʨʦʷʪʥʘʷ ʦʙʣʘʩʪʴ ʢʦʣʝʙʘʥʠʷ ʩʨʝʜʥʝʛʦ 

ʤʥʦʛʦʣʝʪʥʝʛʦ ʫʨʦʚʥʷ; 14 ï ʟʘʬʠʢʩʠʨʦʚʘʥʥʘʷ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʫʨʦʚʥʷ ʟʘ 1930ï1980 ʛʛ. 
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ʚ) ʠʟʤʝʥʝʥʠʝ ʬʣʶʚʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʮʝʥʪʨʝ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ (Panin, 

Matlakhova, 2015): 15 ï ʵʧʦʭʘ ʵʢʩʪʨʝʤʘʣʴʥʦ ʚʳʩʦʢʦʛʦ ʨʝʯʥʦʛʦ ʩʪʦʢʘ; 16 ï ʚʳʩʦʢʘʷ 

ʬʣʶʚʠʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ; 17 ï ʥʠʟʢʘʷ ʬʣʶʚʠʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ. 

 

ɺ ʛʨʘʥʠʮʘʭ ʚʘʣʜʘʡʩʢʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʠʟʚʝʩʪʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʫʨʦʚʥʷ ʦʟʝʨʘ 

ɺʘʣʜʘʡ (ɸʨʩʣʘʥʦʚ ʠ ʜʨ., 1992; Davydova et al., 2001). ɹʫʜʫʯʠ ʚʳʩʦʢʠʤ (ʥʘ ʫʨʦʚʥʝ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʣʠ ʚʳʰʝ) ʚ ʧʦʟʜʥʝʣʝʜʥʠʢʦʚʴʝ, ʫʨʦʚʝʥʴ ʦʟʝʨʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʦʥʠʟʠʣʩʷ ʚ ʙʦʨʝʘʣʝ, ʘ ʘʤʧʣʠʪʫʜʘ ʦʧʫʩʢʘʥʠʷ ʩʦʩʪʘʚʠʣʘ ʤʠʥʠʤʫʤ 10 ʤ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʨʦʚʥʷ. ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʙʦʣʝʝ ʩʫʭʦʛʦ ʢʣʠʤʘʪʘ ʠ ʧʝʨʝʩʪʨʦʡʢʦʡ ʩʠʩʪʝʤʳ ʩʪʦʢʘ. ɺ 

ʘʪʣʘʥʪʠʯʝʩʢʦʝ ʚʨʝʤʷ, ʚʩʣʝʜʩʪʚʠʝ ʫʚʝʣʠʯʝʥʠʷ ʦʩʘʜʢʦʚ, ʫʨʦʚʝʥʴ ʦʟʝʨʘ ʚʥʦʚʴ 

ʧʦʜʥʷʣʩʷ, ʦʩʪʘʚʘʷʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʤ ʚ ʩʫʙʘʪʣʘʥʪʠʯʝʩʢʠʡ ʠ 

ʩʫʙʙʦʨʝʘʣʴʥʳʡ ʧʝʨʠʦʜʳ ʛʦʣʦʮʝʥʘ (ʩ ʢʦʣʝʙʘʥʠʷʤʠ ʘʤʧʣʠʪʫʜʦʡ 4-5 ʤ) (ɸʨʩʣʘʥʦʚ ʠ 

ʜʨ., 1992; Davydova et al., 2001). ɸʚʪʦʨʘʤʠ ʦʪʤʝʯʘʝʪʩʷ ʦʙʚʦʜʥʝʥʠʝ ʤʘʣʳʭ ʢʦʪʣʦʚʠʥ, 

ʦʢʨʫʞʘʚʰʠʭ ʦʟʝʨʦ ɺʘʣʜʘʡ, ʚ ʢʦʪʦʨʳʭ ʦʟʝʨʥʳʝ ʠʣʳ ʟʘʣʝʛʘʶʪ ʧʦʚʝʨʭ 

ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ ʧʝʩʢʦʚ (ɸʨʩʣʘʥʦʚ ʠ ʜʨ., 1992). 

ʇʦʭʦʞʠʝ ʪʝʥʜʝʥʮʠʠ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ ʙʳʣʠ ʦʧʠʩʘʥʳ ʨʘʥʝʝ ʃ.ɸ. ʉʘʘʨʩʝ ʥʘ 

ʦʩʥʦʚʝ ʦʙʦʙʱʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. 

ʂʦʤʧʣʝʢʩʥʳʝ ʜʘʥʥʳʝ ʧʦ 42 ʦʟʝʨʘʤ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ (ʦʪ ʩʝʚʝʨʥʦʡ 

ʪʘʡʛʠ ʜʦ ʣʝʩʦʩʪʝʧʠ) ʩʦʙʨʘʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ 

ʠ ʫʨʦʚʥʝʡ ʚʦʜʦʝʤʦʚ. ɼʣʷ ʜʘʥʥʦʡ ʚʳʙʦʨʢʠ ʢʣʠʤʘʪʠʯʝʩʢʠʡ ʬʘʢʪʦʨ ʠʟʤʝʥʝʥʠʷ 

ʫʨʦʚʥʝʡ ʦʢʘʟʘʣʩʷ ʦʩʥʦʚʥʳʤ (ʉʘʘʨʩʝ, 1992).  

«ʆʟʝʨʘ ʧʦʜʟʦʥʳ ʖʞʥʦʡ ʪʘʡʛʠ ʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ (60-65° 

ʩ.ʰ.) ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʨʘʥʩʛʨʝʩʩʠʚʥʳʤ ʫʨʦʚʥʝʤ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʧʨʝʙʦʨʝʘʣʘ 

(10-9,5 ʪʳʩ. ʣ.ʥ.), ʙʦʨʝʘʣʘ-ʘʪʣʘʥʪʠʢʘ (8,5-6 ʪʳʩ. ʣ.ʥ.), ʠ ʚ ʢʦʥʮʝ ʩʫʙʙʦʨʝʘʣʘ (1000-ʜʦ 

ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ). ʈʝʛʨʝʩʩʠ̫  ʦʟʝʨ ʙʳʣʘ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʧʦʟʜʥʝʛʦ ʜʨʠʘʩʘ (10,5-

10 ʪʳʩ. ʣ.ʥ.), ʙʦʨʝʘʣʝ (8,5-8) ʠ ʧʦ ʚʩʝʤʫ ʩʫʙʙʦʨʝʘʣʫ (5,5-2,5 ʪʳʩ. ʣ.ʥ.). ʅʘ ʬʦʥʝ 

ʧʦʚʳʰʝʥʠʷ ʚʦʜʳ ʚ ʩʫʙʘʪʣʘʥʪʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʧʝʨʠʦʜʳ, ʢʦʛʜʘ ʫʨʦʚʝʥʴ ʦʟʝʨ ʥʝʩʢʦʣʴʢʦ ʧʦʥʠʟʠʣʩʷ (2-1 ʪʳʩ. ʣ.ʥ.). ʍʦʜ ʠʟʤʝʥʝʥʠʷ 

ʫʨʦʚʥʷ ʚʦʜʳ ʦʟʝʨ, ʨʘʩʧʦʣʘʛʘʚʰʠʭʩʷ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʟʦʥ r ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ, ʚ 

ʦʙʱʝʤ, ʙʣʠʟʦʢ ʢ ʭʦʜʫ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʚʦʜʳ ʦʟʝʨ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʜʘʥʥʦʡ ʟʦʥʳ. 

ʕʪʠ ʦʟʝʨʘ ʨʝʛʨʝʩʩʠʨʦʚʘʣʠ ʚ ʧʦʟʜʥʝʤ ʜʨʠʘʩʝ ʠ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʛʦʣʦʮʝʥʘ (11-9,5 

ʪʳʩ. ʣ.ʥ.). ʇʦʩʣʝ ʵʪʦʛʦ ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ʦʟʝʨʘʭ ʥʘʯʘʣ ʧʦʩʪʝʧʝʥʥʦ ʧʦʜʥʠʤʘʪʴʩʷ ʠ 
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ʜʦʩʪʠʛ ʩʚʦʝʛʦ ʤʘʢʩʠʤʫʤʘ ʫʞʝ ʚ ʥʘʯʘʣʝ ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ (8-7,5 ʪʳʩ. ʣ.ʥ.) ʚ 

ʧʝʨʠʦʜ 7,5-5 ʪʳʩ. ʣ.ʥ. ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ʦʟʝʨʘʭ ʠʤʝʣ ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ, ʙʫʜʫʯʠ 

ʚʝʩʴʤʘ ʥʠʟʢʠʤ 5-3 ʪrʩ. ʣ.ʥ. ɿʘ ʧʦʩʣʝʜʥʠʝ 1 ʪʳʩ. ʣʝʪ ʚ ʦʟʝʨʘʭ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ ʦʥ 

ʧʦʚʳʩʠʣʩʷ.è (ʉʘʘʨʩʝ, 1992).1 

ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʦʟʝʨ ʁʞʥʦʡ ʐʚʝʮʠʠ (Harrison, Digerfeldt 1993; Digerfeldt et 

al., 2013) ʠ ʩʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʡ ɻʝʨʤʘʥʠʠ (Kaiser et al., 2012; Theuerkauf et al., 2022) 

ʫʩʪʘʥʦʚʣʝʥʳ ʧʦʭʦʞʠʝ ʪʝʥʜʝʥʮʠʠ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʝʡ. ɻʣʫʙʦʢʘʷ ʨʝʛʨʝʩʩʠʷ ʥʘ 

ʛʨʘʥʠʮʝ ʧʦʟʜʥʠʡ ʜʨʠʘʩ-ʛʦʣʦʮʝʥ, ʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʨʘʥʥʝʛʦ ʛʦʣʦʮʝʥʘ (ʜʦ 10-9 ʪʳʩ. 

ʣ.ʥ.), ʧʦʜʲʝʤ ʫʨʦʚʥʷ (ʠʣʠ ʪʨʘʥʩʛʨʝʩʩʠʷ) ʚ ʩʝʨʝʜʠʥʝ ʛʦʣʦʮʝʥʘ, ʩʪʘʙʠʣʠʟʘʮʠʷ ʩ 

ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʤʠ ʬʣʫʢʪʫʘʮʠʷʤʠ ʠ, ʚ ʮʝʣʦʤ, ʪʨʝʥʜʦʤ ʥʘ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʝʡ ʚ 

ʧʦʟʜʥʝʤ ʛʦʣʦʮʝʥʝ (ʨʠʩ. 1.2.2.). 

 

ʈʠʩ.1.2.2. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʫʨʦʚʥʝʡ ʦʟʝʨ ʠʟ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ 

ɻʝʨʤʘʥʠʠ ʩ ʜʨʫʛʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʦʟʝʨ ɽʚʨʦʧʳ (Theuerkauf et al., 2022). 

 

ɺ ʧʣʝʥʠʛʣʷʮʠʘʣʝ ʠ ʚ ʧʦʟʜʥʝʣʝʜʥʠʢʦʚʴʝ ʚʩʝ ʦʟʝʨʘ ʚ ʧʨʝʜʝʣʘʭ ʉʝʚʝʨʦ-

ɻʝʨʤʘʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʠʤʝʣʠ ʟʘʤʝʪʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ, ʯʝʤ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʵʪʦ ʙʳʣʦ ʚʳʟʚʘʥʦ ʧʨʦʮʝʩʩʘʤʠ ʜʝʛʣʷʮʠʘʮʠʠ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ 

 
1 ɿʜʝʩʴ ʃ.ɸ. ʉʘʘʨʩʝ ʦʧʝʨʠʨʫʝʪ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʥʝʢʘʣʠʙʨʦʚʘʥʥʳʤ ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʤ ʚʦʟʨʘʩʪʦʤ. 
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ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʫʨʦʚʥʷʭ ʨʝʣʴʝʬʘ, ʘ ʧʦʟʜʥʝʝ ï ʨʷʜʦʤ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʧʝʨʝʭʦʜʘ ʦʪ ʧʣʝʡʩʪʦʮʝʥʘ ʢ ʛʦʣʦʮʝʥʫ, ʪʘʢʠʭ ʢʘʢ ʪʘʷʥʠʝ 

ʤʝʨʪʚʦʛʦ ʣʴʜʘ ʠ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ, ʘ ʪʘʢʞʝ ʧʦʵʪʘʧʥʦʝ ʨʘʟʚʠʪʠʝ ʨʝʯʥʦʛʦ ʩʪʦʢʘ. 

ʇʦʩʣʝ ʟʘʤʝʪʥʦʛʦ ʧʦʥʠʞʝʥʠʷ ʚ ʨʘʥʥʝʤ ʛʦʣʦʮʝʥʝ, ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ʥʝʢʦʪʦʨʳʭ ʦʟʝʨʘʭ 

ʦʩʪʘʚʘʣʩʷ ʥʠʞʝ ʩʦʚʨʝʤʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʜʦ ʧʦʟʜʥʝʛʦ ʛʦʣʦʮʝʥʘ, ʩʦʧʨʦʚʦʞʜʘʷʩʴ 

ʢʦʣʝʙʘʥʠʷʤʠ. ɺ ʜʨʫʛʠʭ ʦʟʝʨʘʭ ʙʳʣʦ ʥʝʢʦʪʦʨʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʚʦʜʳ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʚʨʝʤʝʥʥʳʤ. ʆʜʥʘʢʦ ʦʙʱʠʤ ʜʣʷ ʚʩʝʭ ʦʟʝʨ ʷʚʣʷʶʪʩʷ ʨʝʟʢʠʝ ʠ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ ʚʦʜʳ, ʩʥʘʯʘʣʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ, ʘ ʟʘʪʝʤ 

ʦʪʨʠʮʘʪʝʣʴʥʳʝ, ʢʦʪʦʨʳʝ ʧʨʦʠʟʦʰʣʠ ʚ ʧʦʟʜʥʝʤ ʛʦʣʦʮʝʥʝ, ʧʨʠʤʝʨʥʦ ʧʦʩʣʝ 1250 ʛ. 

ʥ.ʵ. (Kaiser et al., 2012). 

ʅʘʧʨʠʤʝʨ, ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʦʟ. ʊʠʬʝʨ ɿʠ (Lake Tiefer See) ʘʚʪʦʨʳ 

ʩʚʷʟʳʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʥʦ ʠ ʩ ʚʘʞʥʳʤ 

ʥʝʜʦʦʮʝʥʝʥʥʳʤ ʬʘʢʪʦʨʦʤ ï ʠʟʤʝʥʝʥʠʝʤ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʩʪʦʢʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ʇʦʣʫʯʝʥʳ ʚʳʚʦʜʳ, ʯʪʦ ʧʨʠ ʦʙʱʝʡ ʘʤʧʣʠʪʫʜʝ 

ʢʦʣʝʙʘʥʠʡ ʚ 10 ʤ ʤʘʢʩʠʤʘʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʙʳʣʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʨʘʥʥʝʛʦ ʠ 

ʧʦʟʜʥʝʛʦ ʛʦʣʦʮʝʥʘ (ʨʠʩ.1.2.2). ʅʘʠʙʦʣʝʝ ʛʣʫʙʦʢʘʷ ʨʝʛʨʝʩʩʠʷ ʥʘʙʣʶʜʘʣʘʩʴ ʚ ʥʘʯʘʣʝ 

ʛʦʣʦʮʝʥʘ, ʟʘʪʝʤ, ʚ ʠʥʪʝʨʚʘʣʝ 10-4 ʪʳʩ. ʢʘʣ. ʣ.ʥ., ʧʦʩʣʝʜʦʚʘʣ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʦʩʪʝʧʝʥʥʳʡ ʧʦʜʲʝʤ ʫʨʦʚʥʷ. ɺ ʧʝʨʠʦʜ 4-0 ʪʳʩ. ʢʘʣ. ʣ.ʥ., ʥʘʙʣʶʜʘʣʠʩʴ ʢʦʣʝʙʘʥʠʷ 

ʫʨʦʚʥʷ, ʚʳʟʚʘʥʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʬʣʫʢʪʫʘʮʠʷʤʠ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʤ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʚʦʜʦʩʙʦʨʘ (Theuerkauf et al., 2022). 

ʆʙʱʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʦʟʝʨʘʭ 

ʥʘ ʶʛʝ ʐʚʝʮʠʠ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʳ ʚ ʨʘʙʦʪʝ (Harrison, Digerfeldt, 1993) ʧʦ ʜʘʥʥʳʤ 

ʣʠʪʦ- ʠ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ (ʘʥʘʣʠʟ ʧʳʣʴʮʳ ʠ ʤʘʨʦʢʦʩʪʘʪʢʦʚ ʚʦʜʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ). ʀʩʩʣʝʜʦʚʘʥʠʷ ʠʣʣʶʩʪʨʠʨʫʶʪ ʚ ʮʝʣʦʤ ʩʠʥʭʨʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʫʨʦʚʥʷ ʚ ʪʝʯʝʥʠʝ ʛʦʣʦʮʝʥʘ, ʭʦʪʷ ʜʝʪʘʣʠ ʨʘʟʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʫʯʘʩʪʢʘʤʠ (ʨʠʩ. 1.2.3). 

ɺ ʧʦʟʜʥʝʣʝʜʥʠʢʦʚʴʝ ʫʨʦʚʥʠ ʦʟʝʨ ʙʳʣʠ ʚ ʮʝʣʦʤ ʚʳʩʦʢʠʤʠ, ʥʦ ʫʧʘʣʠ ʚ ʥʘʯʘʣʝ 

ʛʦʣʦʮʝʥʘ (ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 10-9,5 ʣʝʪ ʜʦ ʥ.ʵ.). ʅʠʟʢʠʝ ʫʨʦʚʥʠ ʦʟʝʨ ʥʘʙʣʶʜʘʣʠʩʴ ʚ 

ʨʘʥʥʝʤ ʛʦʣʦʮʝʥʝ, ʩ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʳʤ ʧʘʜʝʥʠʝʤ ʦʢʦʣʦ 9 ʪʳʩ. ʣ.ʥ., ʠ ʜʘʣʴʥʝʡʰʠʤ 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʤʝʞʜʫ 9 ʠ 7 ʪʳʩ. ʣ.ʥ. ʋʨʦʚʥʠ ʙʳʣʠ ʚʳʩʦʢʠʤʠ ʜʦ 6,5 ʪʳʩ. ʣ.ʥ., 

ʟʘʪʝʤ ʩʥʦʚʘ ʥʘʯʘʣʠ ʩʥʠʞʘʪʴʩʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʦʟʝʨ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʤʠʥʠʤʘʣʴʥʳʭ 

ʫʨʦʚʥʷʭ ʤʝʞʜʫ 4500 ʠ 3500 ʣʝʪ ʜʦ ʥ.ʵ. ʆʙʱʠʡ ʧʦʜʲʝʤ ʫʨʦʚʥʝʡ ʦʟʝʨ ʧʦʩʣʝ 3500 ʣʝʪ 
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ʜʦ ʥ.ʵ. ʙʳʣ ʧʨʝʨʚʘʥ ʢʨʘʪʢʠʤ ʠʥʪʝʨʚʘʣʦʤ ʙʦʣʝʝ ʥʠʟʢʠʭ ʫʨʦʚʥʝʡ ʦʟʝʨ ʩ ʤʘʢʩʠʤʫʤʦʤ 

ʦʢʦʣʦ 1500 ʣʝʪ ʜʦ ʥ.ʵ.  

 

ʈʠʩ. 1.2.3. ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʦʟʝʨ ʶʞʥʦʡ ʐʚʝʮʠʠ (ʥʠʟʢʠʡ, ʩʨʝʜʥʠʡ ʠ 

ʚʳʩʦʢʠʡ), ʦʪ 10 000 14ʉ ʣ.ʥ. ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ (Harrison, Digerfeldt, 1993). 

 

ʇʦʭʦʞʠʝ ʪʨʝʥʜʳ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʥʠʟʢʠʝ ʫʨʦʚʥʠ ʚ ʨʘʥʥʝʤ ʛʦʣʦʮʝʥʝ ʠ 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʝʡ ʚ ʩʨʝʜʥʝʤ ʛʦʣʦʮʝʥʝ, ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʳ ʜʣʷ ʦʟʝʨʘ ʉʝʚʝʨʦ-

ʇʦʣʴʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ (Wojciechowski, 1999) ʠ ʕʩʪʦʥʠʠ (Punning et al., 2003). 

ʀʟʤʝʥʝʥʠʷ ʫʨʦʚʥʝʡ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʢʣʠʤʘʪʦʤ, ʩʤʝʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ 

ʠʟʤʝʥʝʥʠʷʤ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ. 

ʀʟʤʝʨʝʥʠʷ ʫʨʦʚʥʝʡ ʦʟʝʨ ɹʝʣʦʨʫʩʩʢʦʛʦ ʇʦʦʟʝʨʴʷ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥ r ʧʦ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ. ɺʳʷʚʣʝʥʳ ʜʚʘ ʫʨʦʚʥʷ ʪʝʨʨʘʩ ʙʝʨʝʛʘʤ ʦʟʝʨ (ʅʘʨʦʯ ʠ 

ʜʨ.): ʥʠʟʢʘʷ ʪʝʨʨʘʩʘ (ʜʦ 2 ʤ) ï ʘʢʢʫʤʫʣʷʪʠʚʥʘʷ, ʩʣʦʞʝʥʳ ʩʫʧʝʩʯʘʥʦ-ʧʝʩʯʘʥʳʤʠ ʠ 

ʠʣʦʚʘʪʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʙʳʚʰʝʡ ʣʠʪʦʨʘʣʠ (ʠʥʦʛʜʘ ʚʩʪʨʝʯʘʶʪʩʷ ʦʟʝʨʥʳʡ ʤʝʨʛʝʣʴ 

ʠʣʠ ʙʦʣʦʪʥʘʷ ʨʫʜʘ). ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʥʘ ʚʦʟʥʠʢʣʘ ʚ ʩʚʷʟʠ ʩ ʧʦʥʠʞʝʥʠʝʤ 

ʫʨʦʚʥʷ ʦʟʸʨ ʚ ʧʦʟʜʥʝʤ ʛʦʣʦʮʝʥʝ. ɺʳʩʦʢʘʷ ʪʝʨʨʘʩʘ (ʦʪ 4-5 ʜʦ 10-12 ʤ) ï ʵʪʦ, ʦʙʳʯʥʦ, 
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ʧʦʚʝʨʭʥʦʩʪʴ ʚʨʝʟʘʥʠʷ, ʪ.ʝ. ʮʦʢʦʣʴʥʘʷ ʠʣʠ ʵʨʦʟʠʦʥʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʘʷ ʪʝʨʨʘʩʘ, 

ʫʩʪʫʧ ʢʦʪʦʨʦʡ ʩʬʦʨʤʠʨʦʚʘʥ ʧʨʦʮʝʩʩʘʤʠ ʦʙʨʘʟʦʚʘʥʠʷ ʦʟʝʨʥʦʡ ʢʦʪʣʦʚʠʥʳ ʚ ʨʘʥʥʝʤ 

ʛʦʣʦʮʝʥʝ (ʥʘʧʨʠʤʝʨ, ʪʘʷʥʠʝʤ ʟʘʧʦʣʥʷʚʰʝʛʦ ʤʝʨʪʚʦʛʦ ʣʴʜʘ) (ʗʢʫʰʢʦ, 1981; Vlasov, 

2004; Novik et al., 2010). ɸʚʪʦʨʳ ʩʯʠʪʘʶʪ ʦʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʝʡ ï 

ʛʠʜʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ (ʢʦʪʦʨʳʝ ʚʝʜʫʪ ʟʘ ʩʦʙʦʡ ʥʝ ʪʦʣʴʢʦ ʠʟʤʝʥʝʥʠʝ 

ʠʩʧʘʨʷʝʤʦʩʪʠ ʠ ʦʩʘʜʢʦʚ, ʥʦ ʠ ʟʘʣʝʩʝʥʠʝ ʚʦʜʦʩʙʦʨʘ ʠ ʠʟʤʝʥʝʥʠʷ ʛʨʫʥʪʦʚʦʛʦ ʩʪʦʢʘ). 

ɺ ʩʦʚʨʝʤʝʥʥʳʡ (ʩʫʙʘʪʣʘʥʪʠʯʝʩʢʠʡ ʧʝʨʠʦʜ ʛʦʣʦʮʝʥʘ) ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʧʨʠʟʥʘʢʠ 

ʪʨʘʥʩʛʨʝʩʩʠʠ ï ʟʘʪʦʧʣʝʥʥʳʝ ʫʩʪʴʷ ʨʝʢ, ʟʘʙʦʣʦʯʝʥʥʳʝ ʧʦʡʤʳ ʠ ʟʘʪʦʧʣʝʥʥʳʝ 

ʪʦʨʬʷʥʠʢʠ, ʚʳʩʦʢʠʝ ʙʝʨʝʛʦʚʳʝ ʚʘʣʳ. ɺ ʦʟʝʨʘʭ ʅʘʨʦʯʴ, ʉʥʫʜʳ, ʉʪʨʫʩʪʦ ʢ ʪʘʢʠʤ 

ʧʨʠʟʥʘʢʘʤ ʦʪʥʦʩʷʪʩʷ ʝʝ ʘʙʨʘʟʠʦʥʥʳʝ ʙʝʨʝʛʦʚʳʝ ʧʨʦʮʝʩʩʳ ʠ ʟʘʪʦʧʣʝʥʥʳʝ ʜʨʝʚʥʠʝ 

ʢʘʤʝʥʠʩʪʳʝ ʚʘʣʳ (ʗʢʫʰʢʦ, 1981). 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʚʦ ʤʥʦʛʦʤ ʩʦʛʣʘʩʫʶʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʣʠʯʠʝ ʦʙʲʝʢʪʦʚ ʠ ʤʝʪʦʜʦʚ. ʆʜʥʘʢʦ, ʥʦʚʳʝ ʜʘʥʥʳʝ ʨʘʟʚʠʚʘʶʪ ʠ 

ʫʪʦʯʥʷʶʪ ʩʪʘʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠ ̫ ʦ ʜʠʥʘʤʠʢʝ ʫʨʦʚʥʝʡ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʧʨʦʪʦʯʥʳʭ 

ʦʟʸʨ. ɼʣʷ ʥʠʭ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʠʟʤʝʥʝʥʠʷ ʚʳʩʦʪʳ ʧʦʨʦʛʘ ʩʪʦʢʘ ʦʢʘʟʳʚʘʝʪʩʷ 

ʟʥʘʯʠʤʝʝ, ʦʩʪʘʣʴʥʳʭ (ʂʦʥʩʪʘʥʪʠʥʦʚ ʠ ʜʨ., 2024). ʅʝʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʦʷʚʣʷʶʪʩʷ 

ʤʝʞʜʫ ʨʝʢʦʥʩʪʨʫʢʮʠʷʤʠ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʧʦ ʛʣʫʙʦʢʠʤ ʢʦʣʦʥʢʘʤ 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷʤʠ ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʧʦ 

ʤʥʦʞʝʩʪʚʫ ʢʦʣʦʥʦʢ ʥʘ ʨʘʟʥʳʭ ʛʣʫʙʠʥʘʭ ʦʟʝʨʥʦʛʦ ʜʥʘ. ʅʘʧʨʠʤʝʨ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥ ̫ ʦʟʝʨʘ ʅʝʨʦ, ʚʳʷʚʣʝʥʥʳʝ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ 

(ɻʫʥʦʚʘ, 1975; ʊʘʨʘʩʦʚ ʠ ʜʨ., 1997), ʙʳʣʠ ʧʝʨʝʩʤʦʪʨʝʥʳ ʥʘ ʦʩʥʦʚʝ ʥʦʚʳʭ 

ʢʦʤʧʣʝʢʩʥʳʭ ʜʘʥʥʳʭ (Wohlfarth et al., 2006; ʂʦʥʩʪʘʥʪʠʥʦʚ ʠ ʜʨ., 2023).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʫʨʦʚʥʝʡ ʧʨʦʪʦʯʥʳʭ ʦʟʸʨ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ 

ʣʠʪʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʚʩʝʡ ʢʦʪʣʦʚʠʥʳ ʠ ʠʩʪʦʨʠʶ ʠʟʤʝʥʝʥʠʷ 

ʚʳʩʦʪʳ ʧʦʨʦʛʦʚ ʩʪʦʢʘ. ɺ ʦʩʦʙʝʥʥʦʩʪʠ ʜʣʷ ʧʨʦʪʦʯʥʳʭ ʦʟʝʨ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʨʫʧʥʳʤʠ 

ʨʝʯʥʳʤʠ ʜʦʣʠʥʘʤʠ, ʢʣʶʯʝʚʳʤ ʦʢʘʟʳʚʘʝʪʩʷ ʩʚʷʟʴ ʩ ʬʣʶʚʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʝʢ. 

 

1.3. ʆʪʣʦʞʝʥʠʷ ʦʟʝʨ ʣʝʜʥʠʢʦʚʦʡ ʟʦʥ rʢʘʢ ʘʨʭʠʚʳ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ   

çé ʅʘʢʦʧʣʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʥʫʶ ʯʝʨʪʫ ʦʟʝʨʘ ʢʘʢ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʦʙʲʝʢʪʘ, ʘ ʩʚʦʡʩʪʚʘ ʥʘʢʦʧʣʝʥʠʡ ʷʚʣʷʶʪʩʷ ʢʘʢ ʙʳ ʢʦʥʝʯʥʳʤ ʚʳʨʘʞʝʥʠʝʤ ʭʘʨʘʢʪʝʨʘ 

ʦʟʝʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʨʝʜʳéè - ʧʠʩʘʣ 
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ʃ.ʃ. ʈʦʩʩʦʣʠʤʦ (ʈʦʩʩʦʣʠʤʦ, 1964, ʩ. 19). ʅʝ ʪʦʣʴʢʦ ʦʩʦʙʝʥʥʦʩʪʠ ʣʠʤʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʥʦ ʠ ʠhʨʦʢʠʡ ʩʧʝʢʪʨ ʚʦʧʨʦʩʦʚ ʠʩʪʦʨʠʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʧʦʩʚʷʱʝʥʥʳʭ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ, ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʠ ʙʠʦʪʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʤʦʞʝʪ ʙʳʪʴ ʠʟʫʯʝʥ ʯʝʨʝʟ ʦʟʝʨʥʳʝ ʦʪʣʦʞʝʥʠʷ (Cohen, 2003). 

ʆʟʝʨʥʳʝ ʦʪʣʦʞʝʥʠʷ ʭʨʘʥʷʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʟʣʠʯʥʳʭ ʣʠʤʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʘʭ ʟʘ ʚʩʶ ʠʩʪʦʨʠʶ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʟʝʨʘ. ʉʨʝʜʠ ʥʠʭ: ʛʣʫʙʠʥʘ, 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʪʨʦʬʥʦʩʪʴ, pH, ʩʪʝʧʝʥ ɹ ʧʨʦʪʦʯʥʦʩʪʠ, ʩʪʨʘʪʠʬʠʢʘʮʠʷ ʠ ʜʨ. ɸ 

ʢʨʦʤʝ ʩʦʙʩʪʚʝʥʥʦ ʚʦʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʘʨʭʠʚʘʭ ʦʟʝʨʥʭr ʦʪʣʦʞʝʥʠʡ 

ʟʘʧʝʯʘʪʣʝʥʳ ʢʣʠʤʘʪ ʠ ʩʦʩʪʘʚ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠ ʣʦʢʘʣʴʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (Cohen, 

2003; ʉʫʙʝʪʪʦ, 2009; Lowe, Walker, 2014). 

ʆʟʝʨʥʳʝ ʦʩʘʜʢʠ ʚʩʝʛʜʘ ʠʟʫʯʘʶʪʩʷ ʢʦʤʧʣʝʢʩʦʤ ʤʝʪʦʜʦʚ, ʚ ʢʦʪʦʨʳʡ ʚʭʦʜʷʪ 

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ, ʚ ʪ.ʯ. ʛʝʦʬʠʟʠʯʝʩʢʠʝ, ʤʝʪʦʜʳ ʜʘʪʠʨʦʚʘʥʠʷ 

ʦʪʣʦʞʝʥʠʡ, ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ (ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʝ), ʣʠʪʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ, 

ʧʘʣʝʦʤʘʛʥʠʪʥʳʝ ʠ ʠʟʦʪʦʧʥʳʝ ʤʝʪʦʜʳ (ʂʚʘʩʦʚ, 1986). ʂʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ 

ʧʦʟʚʦʣʷʝʪ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʠʶ ʠ ʨʘʟʣʠʯʥʳʝ 

ʩʚʦʡʩʪʚʘ ʦʩʘʜʢʦʚ (ʪʝʢʩʪʫʨʳ, ʬʠʟʠʯʝʩʢʠʡ, ʭʠʤʠʯʝʩʢʠʡ, ʠʟʦʪʦʧʥʳʡ, ʠ ʙʠʦʩʦʩʪʘʚ). 

ʂʘʞʜʳʡ ʠʥʜʠʢʘʪʦʨ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʦʪʝʢʘʚʰʠʝ ʚ ʩʚʦʝ ʚʨʝʤʷ ʣʠʤʥʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ ʣʠʙʦ ʣʘʥʜʰʘʬʪʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʥʘ ʚʦʜʦʩʙʦʨʝ (Cohen, 2003; 

Lowe, Walker, 2014). 

ʄʥʦʛʠʝ ʦʟʝʨʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ ʥʘʢʘʧʣʠʚʘʶʪ 

ʦʪʣʦʞʝʥʠʷ ʩ ʤʦʤʝʥʪʘ ʦʪʩʪʫʧʘʥʠʷ ʣʝʜʥʠʢʘ. ʀʭ ʦʩʘʜʦʯʥʘʷ ʣʝʪʦʧʠʩʴ ʯʘʩʪʦ ʩʦʜʝʨʞʠʪ 

ʢʘʢ ʦʟʝʨʥʦ-ʣʝʜʥʠʢʦʚʳʝ, ʪʘʢ ʠ ʦʟʝʨʥʳʝ ʦʩʘʜʢʠ, ʘ ʧʦʵʪʦʤʫ ʧʦ ʥʝʡ ʚʦʟʤʦʞʥʘ 

ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʫʩʣʦʚʠʡ ʜʝʛʣʷʮʠʘʮʠʠ ʠ ʧʦʟʜʥʝʣʝʜʥʠʢʦʚʦ-ʛʦʣʦʮʝʥʦʚʦʛʦ ʢʣʠʤʘʪʘ, 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʉʫʙʝʪʪʦ ʠ ʜʨ., 2017ʘ). ʇʨʠ 

ʵʪʦʤ, ʯʝʤ ʙʣʠʞʝ ʦʟʝʨʦ ʨʘʩʧʦʣʦʞʝʥʦ ʢ ʧʝʨʠʬʝʨʠʠ ʟʦʥʳ ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ, ʪʝʤ 

ʦʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʪʘʨʰʝ ʠ ʪʝʤ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʫʶ ʦʩʘʜʦʯʥʫʶ ʣʝʪʦʧʠʩʴ ʦʥʦ 

ʩʦʜʝʨʞʠʪ (ʉʫʙʝʪʪʦ, 2009).  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʯʘʣʦ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʦʟʝʨ ʣʝʜʥʠʢʦʚʦʡ ʟʦʥʳ ʧʨʠʰʣʦʩʴ ʥʘ ʧʦʟʜʥʝʣʝʜʥʠʢʦʚʴʝ (ʂʚʘʩʦʚ, 1986; 

ʉʫʙʝʪʪʦ, 2009; Kaiser et al., 2012). ʕʪʦ ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ ʩ ʚʨʝʤʝʥʝʤ ʧʦʣʥʦʡ 

ʦʪʩʪʫʧʘʥʠʷ ʣʝʜʥʠʢʘ, ʥʦ ʠ ʩ ʧʦʣʥʳʤ ʚʳʪʘʠʚʘʥʠʝʤ ʧʦʛʨʝʙʝʥʥʦʛʦ ʣʴʜʘ. ʇʦʵʪʦʤʫ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʟʝʨ ʛʣʷʮʠʦʧʨʦʩʘʜʦʯʥʦʛʦ ʪʠʧʘ ʠ ʥʘʯʘʣʦ ʦʟʝʨʥʦʛʦ 
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ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʦʙʳʯʥʦ, ʧʨʦʠʩʭʦʜʪ̫ ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯʝʣʝʪʠʡ ʧʦʩʣʝ 

ʜʝʛʣʷʮʠʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ.  

ʅʘʧʨʠʤʝʨ, ʦʟʝʨʘ ʄʘʢʣʝʥʙʫʨʛʩʢʦʛʦ ʠ ɹʨʘʥʜʝʥʙʫʨʛʩʢʦʛʦ ʧʦʦʟʝʨʠʡ, 

ʦʙʨʘʟʦʚʘʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʘʷʥʠ ̫ ʤʝʨʪʚʦʛʦ ʣʴʜʘ, ʧʣʦʤʙʠʨʫʶʱʝʛʦ ʨʘʟʣʠʯʥʳʝ 

ʧʦʥʠʞʝʥʠʷ ʙʳʚʰʝʛʦ ʣʝʜʥʠʢʦʚʦʛʦ ʣʦʞʘ, ʧʦʷʚʠʣʠʩʴ ʚ ʧʝʨʠʦʜ ʩ ʧʣʝʥʠʛʣʷʮʠʘʣʘ ʜʦ 

ʨʘʥʥʝʛʦ ʛʦʣʦʮʝʥʘ (ʧʨʝʙʦʨʝʘʣʘ). ʆʢʦʣʦ 90 % ʠʟʫʯʝʥʥʳʭ ʦʟʝʨ ʦʙʨʘʟʦʚʘʣʠʩʴ 

ʧʦʟʜʥʝʣʝʜʥʠʢʦʚʴʝ, ʩ ʤʘʢʩʠʤʫʤʦʤ (38 %) ʚ ʪʝʧʣʦʤ ʠʥʪʝʨʩʪʘʜʠʘʣʝ ï ʘʣʣʝʨʜyʝ (Kaiser 

et al., 2012). ʆʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ ʚ ʛʣʷʮʠʦʧʨʦʩʘʜʦʯʥʳʭ ʦʟʝʨʘʭ ʕʩʪʦʥʠʠ ʥʘʯʘʣʦʩʴ ʚ 

ʘʣʣʝʨʜyʝ, ʠ, ʙʫʜʫʯʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʤʠʥʝʨʘʛʝʥʥʳʤ, ʚ ʧʨʝʙʦʨʝʘʣʝ ʦʥʦ ʠʟʤʝʥʠʣʦʩʴ ʥʘ 

ʦʨʛʘʥʦʛʝʥʥʦʝ ʣʠʙʦ ʢʘʨʙʦʥʘʪʥʦʝ (Saarse, 1990). ʇʨʠ ʵʪʦʤ ʦʟʝʨʘ ʜʘʥʥʦʛʦ ʛʝʥʝʟʠʩʘ ʚ 

ʧʨʝʜʝʣʘʭ ʢʘʤʦʚʳʭ ʧʦʣʝʡ ʧʨʦʜʦʣʞʘʣʠ ʦʙʨʘʟʦʚʚrʘʪʴʩʷ ʚʧʣʦʪʴ ʜʦ ʨʘʥʥʝʛʦ ʛʦʣʦʮʝʥʘ. 

ɺ ʩʪʨʫʢʪʫʨʝ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʪʘʢʠʭ ʦʟʝʨ ʦʪʩʫʪʩʪʚʫʶʪ ʦʟʝʨʥʦ-ʣʝʜʥʠʢʦʚʳʝ 

ʦʪʣʦʞʝʥʠʷ ʠ ʦʟʝʨʥʳʝ ʤʠʥʝʨʘʛʝʥʥʳʝ ʠʣr, ʘ ʦʟʝʨʥʳʝ ʦʩʘʜʢʠ ʧʦʜʩʪʠʣʘʶʪʩʷ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʤ çʙʘʟʘʣʴʥʳʤ ʪʦʨʬʦʤ» - ʦʪʣʦʞʝʥʠʷʤʠ, ʧʝʨʝʢʨʳʚʘʚʰʠʤʠ ʤʸʨʪʚʳʡ ʣʸʜ ʠ 

ʦʢʘʟʘʚʰʠʤʠʩʷ ʥʘ ʜʥʝ ʢʦʪʣʦʚʠʥʳ ʧʦʩʣʝ ʝʛʦ ʚʳʪʘʠʚʘʥʠʷ (Saarse, 1990; Kaiser et al., 

2012; Stivrins et al., 2017). 

ʄʦʜʝʣʠ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʘ ʜʣʷ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ 

ʧʨʝʜʣʦʞʝʥʳ ɼ.ɸ. ʉʫʙʝʪʪʦ (ʉʫʙʝʪʪʦ, 2009). ʂʣʠʤʘʪʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʳ ʜʚʘ ʪʠʧʘ 

ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʘ ï ʤʠʥʝʨʘʛʝʥʥʳʡ, ʠ ʦʨʛʘʥʦʛʝʥʥʳʡ. ɺʨʝʤʝʥʥʘʷ ʛʨʘʥʠʮʘ ʩʤʝʥʳ 

ʪʠʧʦʚ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ï 9 14ʉ ʪʳʩ. ʣ.ʥ.2, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʩʤʝʥʦʡ ʥʘ ʨʫʙʝʞʝ 

ʧʣʝʡʩʪʦʮʝʥʘ ʠ ʛʦʣʦʮʝʥʘ ʩʫʭʦʛʦ ʘʨʢʪʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ ʥʘ ʫʤʝʨʝʥʥʦ-ʪʝʧʣʳʡ ʠ 

ʚʣʘʞʥʳʡ. ʇʨʠ ʵʪʦʤ ʪʠʧ ʤʠʥʝʨʘʛʝʥʥʦʛʦ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʨʘʟʣʠʯʝʥ ʜʣʷ ʦʟʝʨ-

ʨʝʣʠʢʪʦʚ ʠ ʦʟʝʨ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ (ʨʠʩ. 1.3.1.), ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʠʭ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝʤ ʠ ʠʩʪʦʨʠʝʡ ʨʘʟʚʠʪʠʷ.  

ʅʘʢʦʧʣʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʡ (ʦʨʛʘʥʦʛʝʥʥʦʡ) ʠ ʠʟʚʝʩʪʢʦʚʦʡ ʛʠʪʪʠʠ, ʘ ʪʘʢʞʝ 

ʪʦʨʬʘ, ʚ ʮʝʣʦʤ, ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʛʦʣʦʮʝʥʘ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʩʦʢʨʘʱʝʥʠʝʤ ʧʦʩʪʫʧʣʝʥʠʷ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʩʣʝʜʩʪʚʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʛʫʩʪʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʩʥʠʞʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ. ʇʘʨʘʣʣʝʣʴʥʦ ʩ ʵʪʠʤ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʙʠʦʧʨʦʜʫʢʮʠʷ ʦʟʝʨ (Kaiser et al., 

2012). ɺ ʦʟʝʨʘʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʛʦʣʦʮʝʥʘ ʦʙʨʘʟʦʚʘʣʠʩʴ ʤʦʱʥʳʝ ʪʦʣʱʠ ʩʘʧʨʦʧʝʣʝʡ ï 

ʦʪʣʦʞʝʥʠʡ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʘʚʪʦʭʪʦʥʥʦʡ ʜʠʩʧʝʨʩʥʦʡ ʦʨʛʘʥʠʢʠ. ʉʢʦʨʦʩʪʴ 

 
2 ʧʨʠʤʝʨʥʦ 10,2 ʪʳʩ. ʢʘʣ. ʣ.ʥ. ï ʪʦ ʝʩʪʴ ʙʣʠʞʝ ʢ ʛʨʘʥʠʮʝ ʧʨʝʙʦʨʝʘʣ-ʙʦʨʝʘʣ 
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ʥʘʢʦʧʣʝʥʠʷ ʩʘʧʨʦʧʝʣʷ, ʦʙʳʯʥʦ, ʚʦʟʨʘʩʪʘʝʪ ʩʠʥʭʨʦʥʥʦ ʧʦʪʝʧʣʝʥʠʶ ʢʣʠʤʘʪʘ, ʢʘʢ 

ʦʪʤʝʯʘʝʪ ʅ.ʅ. ɼʘʚʳʜʦʚʘ (1992).  

 

ʈʠʩ.1.3.1. ɻʝʥʝʨʘʣʠʟʦʚʘʥʥʘʷ ʩʭʝʤʘ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʨʝʣʠʢʪʦʚʳʭ ʦʟʝʨʘʭ ʠ 

ʦʟʝʨʘʭ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʚʦʟʚʳʰʝʥʥʦʩʪʝʡ: 1 ï ʦʨʛʘʥʦʛʝʥʥʳʡ ʵʪʘʧ (ʛʫʤʠʜʥʳʡ 

ʢʣʠʤʘʪ), 2 ï ʤʠʥʝʨʘʛʝʥʥʳʡ ʵʪʘʧ (ʥʠʚʘʣʴʥʳʡ ʢʣʠʤʘʪ) (ʉʫʙʝʪʪʦ, 2009). 

 

ʆ.ʌ. ʗʢʫʰʢʦ (1981) ʦʧʨʝʜʝʣʠʣʘ ʢʣʘʩʩʠʯʝʩʢʠʡ ʪʠʧ ʩʪʨʘʪʠʛʨʘʬʠʠ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʦʟʝʨ ɹʝʣʘʨʫʩʠ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʠʩʪʦʨʠʶ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʟʘ 

ʧʦʟʜʥʝʣʝʜʥʠʢʦʚʴʝ ʠ ʛʦʣʦʮʝʥ. ɼʣʷ ʵʪʦʛʦ ʪʠʧʘ ʭʘʨʘʢʪʝʨʥʘ ʩʤʝʥʘ ʦʪʣʦʞʝʥʠʡ ʦʪ 

ʩʠʣʠʢʘʪʥʳʭ (ʢʣʘʩʪʦʛʝʥʥʳʭ) ʢ ʢʘʨʙʦʥʘʪʥʳʤ ʠ ʚʳʰʝ ï ʢ ʢʨʝʤʥʝʟʝʤʠʩʪʳʤ ʠ 

ʦʨʛʘʥʠʯʝʩʢʠʤ ʩʘʧʨʦʧʝʣʷʤ (ʦʟ. ɼʨʠʚʷʪʳ, ʇʦʪʝʭ, ʄʷʩʪʨʦ, ɾʝʨʠʥʩʢʦʝ, ʄʝʞʫʞʦʣ, 

ɹʘʪʦʨʠʥ ʠ ʜʨ.) (ʗʢʫʰʢʦ, 1981). 

ʅʘ ʧʨʠʤʝʨʝ ʦʪʣʦʞʝʥʠʡ ʦʟʝʨ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ɽʚʨʦʧʳ ʫʪʦʯʥʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʧʦʟʜʥʝʣʝʜʥʠʢʦʚʴʝ (ʨʠʩ. 1.3.2). ʆʙʳʯʥʦ ʧʦʟʜʥʝʣʝʜʥʠʢʦʚʳʝ 

ʦʩʘʜʢʠ ʩʦʩʪʦʷʪ ʠʟ ʪʨʦʡʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ï ʠʟ ʤʠʥʝʨʘʛʝʥʥʳʭ ʦʩʘʜʢʦʚ ʩ ʦʯʝʥʴ 

ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, ʨʘʟʜʝʣʷʝʤʳʭ ʧʦ ʩʝʨʝʜʠʥʝ ʙʦʛʘʪʳʤʠ 

ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ ʠʣʘʤʠ (ʛʣʠʥʠʩʪʦ-ʛʠʪʪʠʝʚʳʭ). ɺʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʯʘʩʪʦ ʟʘʣʝʛʘʝʪ ʥʘ ʣʝʜʥʠʢʦʚʳʭ ʧʝʩʢʘʭ ʠʣʠ ʛʨʘʚʠʡʥʠʢʘʭ, ʦʪʣʦʞʝʥʥʳʭ ʚʦ ʚʨʝʤʷ 

ʜʝʛʣʷʮʠʘʮʠʠ ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ, ʘ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʛʦʣʦʮʝʥʦʚʳʤʠ ʪʦʨʬʘʤʠ ʠʣʠ 

ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʠʣʘʤʠ (Lowe, Walker, 2014).  
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ʈʠʩ. 1.3.2. ʀʟʤʝʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʧʦʟʜʥʝʣʝʜʥʠʢʦʚʴʝ ʠ ʨʘʥʥʝʤ ʛʦʣʦʮʝʥʝ, 

ʚʳʷʚʣʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʠʠ ʪʠʧʠʯʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʟʝʨ ʠ 

ʙʦʣʦʪ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ɽʚʨʦʧʳ (Lowe, Walker, 2014). 

 

ʇʘʣʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʜʚʘ ʤʠʥʝʨʘʛʝʥʥʳʭ 

ʛʦʨʠʟʦʥʪʘ ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʚ ʧʝʨʠʦʜʳ ʨʝʜʫʮʠʨʦʚʘʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ: 

ʧʝʨʚʳʡ ð ʩʨʘʟʫ ʧʦʩʣʝ ʦʢʦʥʯʘʪʝʣʴʥʦ ʜʝʛʣʷʮʠʘʮʠʠ, ʘ ʚʪʦʨʦʡ ï ʚ ʭʦʣʦʜʥʫʶ ʬʘʟʫ 

ʩʪʘʜʠʘʣʘ ʧʦʟʜʥʠʡ ʜʨʠʘʩ, ʢʦʛʜʘ ʧʨʝʦʙʣʘʜʘʣʠ ʧʝʨʠʛʣʷʮʠʘʣʴʥʳʝ ʣʘʥʜʰʘʬʪʳ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʤʠʥʝʨʘʛʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʝʨʝʥʦʩʠʣʩʷ ʩ ʚʦʜʦʩʙʦʨʘ ʚ ʦʟʝʨʘ, ʦʩʦʙʝʥʥʦ ʚʦ 

ʚʨʝʤʷ ʭʦʣʦʜʥʳʭ ʬʘʟʳ, ʢʦʛʜʘ ʦʢʨʫʞʘʶʱʠʝ ʩʢʣʦʥʳ ʧʦʜʚʝʨʛʘʣʠʩʴ ʚʦʟʜʝʡʩʪʚʠʶ 

ʤʝʨʟʣʦʪʳ, ʩʦʣʠʬʣʶʢʮʠʠ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ. ɹʦʛʘʪʳʝ ʦʨʛʘʥʠʢʦʡ ʦʪʣʦʞʝʥʠʷ 

ʩʦʜʝʨʞʘʪ ʠʩʢʦʧʘʝʤʳʝ ʦʩʪʘʪʢʠ, ʦʪʨʘʞʘʶʱʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʢʫʩʪʘʨʥʠʢʦʚ ʠʣʠ 

ʨʝʜʢʦʣʝʩʠʡ, ʢʦʪʦʨʳʝ ʨʘʟʚʠʚʘʣʠʩʴ ʚ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, ʦ ʯʝʤ, ʚ ʩʚʦʶ 
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ʦʯʝʨʝʜʴ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʧʨʠʪʦʢʘ ʤʠʥʝʨʘʛʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ (Lowe, Walker, 2014). 

ʆʩʦʙʘʷ ʯʝʨʪʘ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʦʟʝʨʘʭ ʟʦʥʳ ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ ï 

ʦʪʣʦʞʝʥʠʷ ʠʟʚʝʩʪʢʦʚʳʭ ʠʣʦʚ ʚ ʢʦʥʮʝ ʧʦʟʜʥʝʣʝʜʥʠʢʦʚʴʷ ʠ ʨʘʥʥʝʤ ʛʦʣʦʮʝʥʝ. 

ʅʘʢʦʧʣʝʥʠʝ ʢʘʨʙʦʥʘʪʦʚ ʧʨʦʪʝʢʘʣʦ ʘʢʪʠʚʥʝʝ ʚ ʪʝʧʣʳʝ ʠ ʚʣʘʞʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʬʘʟʳ (ʘʣʣʝʨʜy, ʙʦʨʝʘʣʴʥʳʡ), ʦʩʦʙʝʥʥʦ ʚ ʢʦʪʣʦʚʠʥʘʭ, ʧʠʪʘʝʤʳʭ ʧʦʜʟʝʤʥʳʤ ʩʪʦʢʦʤ, 

ʘ ʪʘʢʞʝ ʩ ʥʝʙʦʣʴʰʠʤ ʚʦʜʦʩʙʦʨʦʤ ʠ ʥʘʣʠʯʠʝʤ ʚʦʜʦʧʨʦʥʠʮʘʝʤʳʭ ʢʘʨʙʦʥʘʪʥʳʭ 

ʧʦʨʦʜ. ʀʤʝʥʥʦ ʩʦʯʝʪʘʥʠʝ ʫʩʣʦʚʠʡ ï ʢʣʠʤʘʪʘ ʠ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ 

ï ʧʨʠʚʦʜʠʪ ʢ ʘʢʪʠʚʥʦʤʫ ʚʳʱʝʣʘʯʠʚʘʥʠʶ ʧʦʨʦʜ ʚʦʜʦʩʙʦʨʘ, ʧʦʩʪʫʧʣʝʥʠ ʁ

ʠʟʙʳʪʦʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ CaCO3 ʠ ʚʳʧʘʜʝʥʠʶ ʚ ʦʩʘʜʦʢ (ɹʘʨʪʦʰ, 1967). 

ʀʟʚʝʩʪʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʙʦʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʝʜʣʦʞʝʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʦʧʦʨʥʳʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʛʦʨʠʟʦʥʪ ʛʦʣʦʮʝʥʘ. ʇʨʦʮʝʩʩ ʥʘʢʦʧʣʝʥʠʷ ʢʘʨʙʦʥʘʪʦʚ 

ʟʘʪʫʭʘʝʪ ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʣʠʤʥʦʩʠʩʪʝʤʳ, ʟʘʤʝʥʷʷʩʴ ʥʘ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʨʛʘʥʦʛʝʥʥʦʝ ʥʘʢʦʧʣʝʥʠʝ (ɼʘʚʳʜʦʚʘ, 1992). 

ʆʪʣʦʞʝʥʠʝ ʠʟʚʝʩʪʢʦʚʳʭ ʠʣʦʚ ʚ ʨʘʥʥʝʤ ʛʦʣʦʮʝʥʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʦʟʝʨ 

ʇʨʠʙʘʣʪʠʢʠ (Saarse, 1990) ʠ ɹʝʣʘʨʫʩʠ (ʗʢʫʰʢʦ, 1981), ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ 

(ʃʝʩʥʝʥʢʦ, ʀʩʘʯʝʥʢʦ, 1983), ʛʜʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦʨʦʜʳ ʩ ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʢʘʨʙʦʥʘʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʦʨʝʥʘ ʩ ʚʢʣʶʯʝʥʠʝʤ ʦʙʣʦʤʢʦʚ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ. 

ɺ ʨʘʙʦʪʘʭ (Pompeani et al. 2012; Pleskot et al., 2018), ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʢʘʨʙʦʥʘʪʘ ʢʘʣʴʮʠʷ ʚ ʦʟʝʨʥʳʭ ʦʩʘʜʢʘʭ ʦʟʝʨ ʂʘʥʘʜʳ (ʖʢʦʥ) ʠ ʇʦʣʴʰʠ ʚ ʨʘʥʥʝʤ 

ʛʦʣʦʮʝʥʝ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʧʦʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʚʦʜʦʝʤʦʚ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʫʨʦʚʥʷ 

ʚʦʜʳ, ʚʳʧʘʜʝʥʠʝ ʢʘʣʴʮʠʪʘ ʚ ʦʩʘʜʦʢ ʤʦʞʝʪ ʩʥʠʞʘʪʴʩʷ, ʪʘʢ ʢʘʢ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ 

ʚʦʜʳ, ʧʦʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʢʠʩʣʦʪʥʦʩʪʠ pH ï ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʚʳʧʘʜʝʥʠ ʁ

CaCO3 ʚ ʦʩʘʜʦʢ.  

ʀʟʫʯʝʥʠʝ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ ʦʟʝʨ ʟʘʧʘʜʘ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ɺʦʩʪʦʯʥʦ-

ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ ʠʤʝʝʪ ʜʣʠʪʝʣʴʥʫʶ ʠʩʪʦʨʠʶ ʩ ʥʘʯʘʣʘ ʧʨʦʰʣʦʛʦ ʚʝʢʘ 

(ʈʫʤʷʥʮʝʚ, 2015). ɼʘʣʝʝ ʧʨʠʚʝʜʝʤ ʧʨʠʤʝʨʳ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʠʩʪʦʨʠʠ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʟʥʳʭ ʣʘʥʜʰʘʬʪʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦ ʦʪʣʦʞʝʥʠʷʤ ʦʟʝʨ 

ʟʘʧʘʜʘ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ (ʚ ʧʨʝʜʝʣʘʭ ʛʨʘʥʠʮʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʟʜʥʝʚʘʣʜʘʡʩʢʦʛʦ ʦʣʝʜʝʥʝʥʠʷ). 
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ʉʨʝʜʠ ʦʟʝʨ ɺʘʣʜʘʡʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʢʨʫʧʥʳʤ 

ʦʟʝʨʘʤ, ʪʘʢʠʤ ʢʘʢ ʉʝʣʠʛʝʨ ʂʦʥʩʪʘʥʪʠʥʦʚ ʠ ʜʨ., 2021; ʉʘʧʝʣʢʦ ʠ ʜʨ., 2021) ʠ 

ɺʘʣʜʘʡʩʢʦʝ (ɸʨʩʣʘʥʦʚ ʠ ʜʨ., 1992; Davydova et al., 2001).  

ʆʪʣʦʞʝʥʠʷ ʦʟʝʨʘ ʉʝʣʠʛʝʨ ʚ ʉʝʣʠʞʘʨʦʚʩʢʦʡ ʧʣʝʩʝ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʜʚʫʯʣʝʥʥʦʝ ʩʪʨʦʝʥʠʝ ï ʤʠʥʝʨʘʣʴʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʠʣʳ ʧʦʟʜʥʝʣʝʜʥʠʢʦʚʴʷ ʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʨʛʘʥʠʯʝʩʢʠʝ ʠʣʳ (ʛʠʪʪʠʷ) ʚ ʛʦʣʦʮʝʥʝ (ʂʦʥʩʪʘʥʪʠʥʦʚ ʠ ʜʨ., 

2021). 

ʆʟʝʨʦ ɺʘʣʜʘʡ ʙʳʣʦ ʠʟʫʯʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʢʠʭ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʢʘʢ ʣʠʪʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʡ, ʜʠʘʪʦʤʦʚʳʡ ʠ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʡ ʘʥʘʣʠʟʳ 

(Davydova et al., 2001). ʆʟʝʨʦ ɺʘʣʜʘʡ ʦʙʨʘʟʦʚʘʣʦʩʴ 12,5 ʪʳʩ. ʢʘʣ. ʣ.ʥ. ʢʘʢ 

ʦʩʪʘʪʦʯʥʦʝ ʦʪ ʧʨʠʣʝʜʥʠʢʦʚʦʛʦ ʦʟʝʨʘ, ʥʦ ʫʛʣʫʙʣʝʥʥʦʝ ʧʨʦʮʝʩʩʘʤʠ ʪʘʷʥʠʷ ʤʝʨʪʚʦʛʦ 

ʣʴʜʘ ʚ ʧʨʝʙʦʨʝʘʣʝ. ɺ ʦʟʝʨʝ ʥʘʢʘʧʣʠʚʘʣʩʷ ʢʣʘʩʪʦʛʝʥʥʳʡ ʤʘʪʝʨʠʘʣ, ʧʝʨʝʤʳʪʳʡ ʠʟ 

ʤʦʨʝʥʳ.  ʋʨʦʚʝʥʴ ʪʨʦʬʥʦʩʪʠ ʚ ʦʟʝʨʝ ʧʦʩʪʝʧʝʥʥʦ ʧʦʚʳʰʘʣʩʷ ʥʘʯʠʥʘʷ ʩ 

ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ ʛʦʣʦʮʝʥʘ, ʯʪʦ ʦʪʨʘʟʠʣʦʩʴ ʚ ʩʦʩʪʘʚʝ ʜʠʘʪʦʤʦʚʳʭ 

ʢʦʤʧʣʝʢʩʦʚ. ʈʝʛʨʝʩʩʠʷ ʦʟʝʨʘ ʚ ʙʦʨʝʘʣʝ ʦʪʨʘʟʠʣʘʩʴ ʭʠʘʪʫʩʦʤ ʚ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ ʚ 

ʧʨʠʙʨʝʞʥʦʡ ʯʘʩʪʠ: ʚ ʢʦʣʦʥʢʝ ʦʪʩʫʪʩʪʚʫʶʪ ʦʪʣʦʞʝʥʠʷ ʙʦʨʝʘʣʴʥʦʛʦ ʠ ʥʘʯʘʣʘ 

ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʦʚ ʛʦʣʦʮʝʥʘ (ɸʨʩʣʘʥʦʚ ʠ ʜʨ., 1992; Davydova et al., 2001).  

ʇʘʣʝʦʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʦʪʣʦʞʝʥʠʷʤ ʦʟʝʨʘ ʊʝʨʝʙʝʥʩʢʦʛʦ ʚʳʷʚʠʣʠ, ʯʪʦ 

ʦʨʛʘʥʦʛʝʥʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʥʘʯʘʣʦʩʴ ʧʦʩʪʝʧʝʥʥʦ ʦʢʦʣʦ 11,2 ʪrʩ. ʢʘʣ. ʣ.ʥ. (Wohlfarth 

et al., 2007). 

ʆʟʝʨʦ ʇʝʪʨʦʚʩʢʦʝ ʥʘ ɼʚʠʥʩʢʦ-ʃʦʚʘʪʴʩʢʦʤ ʤʝʞʜʫʨʝʯʴʝ ʠʟʫʯʝʥʦ ʢʦʤʧʣʝʢʩʦʤ 

ʤʝʪʦʜʦʚ (Nosova et al., 2025), ʧʦʟʚʦʣʠʚʰʠʭ ʦʧʨʝʜʝʣʠʪʴ ʠʩʪʦʨʠʶ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ 

ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʆʟʝʨʦ ʦʙʨʘʟʦʚʘʣʦʩʴ ʚ ʨʘʥʥʝʤ ʛʦʣʦʮʝʥʝ ʚ ʛʣʷʮʠʦʧʨʦʩʘʜʦʯʥʦʡ 

ʢʦʪʣʦʚʠʥʝ, ʢʦʪʦʨʘʷ ʥʘ ʵʪʘʧʝ ʧʨʦʩʘʜʢʠ ʙʳʣʘ ʟʘʥʷʪʘ ʩʬʘʛʥʦʚʳʤ ʙʦʣʦʪʦʤ. ʆʟʝʨʥʳʝ 

ʦʩʘʜʢʠ ʧʦʚʝʨʭ ʪʦʨʬʘ ʥʘʯʘʣʠ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʣʠʰʴ 10,2 ʪʳʩ. ʢʘʣ. ʣ.ʥ., ʠʟʥʘʯʘʣʴʥʦ 

ʦʥʠ ʩʦʩʪʦʷʣʠ ʠʟ ʛʣʠʥʠʩʪʦʡ ʛʠʪʪʠʠ, ʟʘʪʝʤ ʧʦʩʪʝʧʝʥʥʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ 

ʦʨʛʘʥʦʤʠʥʝʨʘʣʴʥʫ  ʁ ʛʠʪʪʠ.ʁ ʅʘʯʠʥʘʷ ʩ 4200 ʢʘʣ. ʣ.ʥ. ʚ ʦʩʘʜʢʝ ʬʠʢʩʠʨʫʶʪʩʷ 

ʵʧʠʟʦʜʳ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʩʚʝʜʝʥʠʝ ʣʝʩʦʚ, ʩʤʳʚ ʧʦʯʚ). 

ɺ ʙʘʩʩʝʡʥʝ ɿʘʧʘʜʥʦʡ ɼʚʠʥʳ ʠʩʩʣʝʜʦʚʘʥʳ ʦʟʝʨʥʳʝ ʦʪʣʦʞʝʥʠʷ ʦʟʝʨʘ 

ɾʠʞʠʮʢʦʛʦ, ʠ ʙʦʣʦʪʘ ʉʝʨʪʝʡʢʘ (Tarasov et al., 2019; Tarasov et al., 2022; Gauthier et 

al., 2025). ɺ ʦʟ. ɾʠʞʠʮʢʦʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʛʦ ʘʥʘʣʠʟʘ ʙʳʣʘ 

ʫʩʪʘʥʦʚʣʝʥʘ ʠʩʪʦʨʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ ʙʝʨʝʛʦʚ. ʅʘʠʙʦʣʝʝ 
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ʨʘʥʥʝʝ ʟʘʩʝʣʝʥʠʝ ʧʨʦʠʟʦʰʣʦ ʚ ʤʝʟʦʣʠʪʝ, ʦʢʦʣʦ 7,7-7,8 ʪʳʩ. ʢʘʣ. ʣ.ʥ., ʥʦ ʩʘʤʦʝ 

ʠʥʪʝʥʩʠʚʥʦʝ ï ʚ ʨʘʥʥʝʤ ʞʝʣʝʟʥʦʤ ʚʝʢʝ, ʧʦʩʣʝ 2,8 ʪʳʩ. ʢʘʣ. ʣ.ʥ. (Tarasov et al., 

2022).  

ɺ ʙʦʣʦʪʝ ʉʝʨʪʝʷ, ʦʙʨʘʟʦʚʘʚʰʠʤʩʷ ʚ ʛʣʷʮʠʦʢʘʨʩʪʦʚʦʡ ʢʦʪʣʦʚʠʥʝ, ʦʟʝʨʥʦʝ 

ʥʘʢʦʧʣʝʥʠʝ ʧʨʦʪʝʢʘʣʦ ʩ 13,0 ʜʦ 2,8 ʪʳʩ. ʢʘʣ. ʣ.ʥ, ʧʦʩʣʝ ʯʝʛʦ ʢʦʪʣʦʚʠʥʘ 

ʟʘʙʦʣʦʪʠʣʘʩʴ. ʇʨʠ ʵʪʦʤ ʚ ʦʪʣʦʞʝʥʠʷʭ ʟʘʬʠʢʩʠʨʦʚʘʥ ʯʝʪʢʠʡ ʧʝʨʝʭʦʜ ʦʪ 

ʧʦʟʜʥʝʣʝʜʥʠʢʦʚʴʷ ʢ ʛʦʣʦʮʝʥʫ ï ʧʦ ʩʤʝʥʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʚʦʜʦʩʙʦʨʝ ʠ 

ʩʦʢʨʘʱʝʥʠʶ ʧʨʠʚʥʦʩʘ ʪʝʨʨʠʛʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʦʩʘʜʦʢ (Gauthier et al., 2025). 

ʆʟʝʨʘ ʇʩʢʦʚʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʦʪʣʠʯʘʶʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ, ʠ 

ʦʙʨʘʟʦʚʘʥʳ ʧʦʩʣʝ ʦʪʩʪʫʧʘʥʠʷ ʣʝʜʥʠʢʘ ʣʫʞʩʢʦʡ ʩʪʘʜʠʠ. ɺ ʦʪʣʦʞʝʥʠʷʭ 

ʠʜʝʥʪʠʬʠʮʠʨʫʝʪʩʷ ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʧʦʟʜʥʠʤ ʧʣʝʡʩʪʦʮʝʥʦʤ ʠ ʛʦʣʦʮʝʥʦʤ ï ʧʦ ʩʤʝʥʝ 

ʤʠʥʝʨʘʣʴʥʳʭ (ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʜʦ 15%) ʠʣʦʚ ʥʘ ʦʨʛʘʥʠʯʝʩʢʠʝ 

(ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 15ï93%) (ʂʘʨʧʫʭʠʥʘ ʠ ʜʨ., 2018).  

ʆʟʝʨʘ ʄʦʣʦʛʦ-ʐʝʢʩʥʠʥʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ, ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠ ʠʩʪʦʨʠʷ, 

ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʨʘʙʦʪʘʭ (ʉʘʜʦʢʦʚ ʠ ʜʨ., 2022; ʉʘʜʦʢʦʚ, 2022). ʅʘʧʨʠʤʝʨ, ʜʣʷ ʦʟ. 

ɹʝʣʦʝ ʙʳʣʠ ʦʮʝʥʝʥʳ ʠʩʪʦʯʥʠʢʠ ʘʣʣʦʭʪʦʥʥʦʛʦ ʠ ʘʫʪʠʛʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ ʚ 

ʦʪʣʦʞʝʥʠʷʭ, ʘ ʪʘʢʞʝ ʜʠʥʘʤʠʢʘ ʩʥʦʩʘ ʘʣʣʦʭʪʦʥʥʦʛʦ ʚʝʱʝʩʪʚʘ. ʇʦʣʫʯʝʥ ʚʳʚʦʜ, ʯʪʦ 

ʠʟʦʣʷʮʠʷ ʙʘʩʩʝʡʥʘ ʦʪ ʢʨʫʧʥʦʛʦ ʧʘʣʝʦʚʦʜʦʝʤʘ ʠ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʦʟʝʨʘ ʥʘʰʣʠ 

ʧʨʦʷʚʣʝʥʠʝ ʚ ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʣʝʪʦʧʠʩʠ, ʘ ʠʤʝʥʥʦ ʚ ʠʟʤʝʥʝʥʠʠ ʠʥʜʠʢʘʪʦʨʦʚ 

ʧʘʣʝʦʨʝʜʦʢʩ ʫʩʣʦʚʠʡ (Mn/Fe) ʠ ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ (Si/Ti) (ʉʘʜʦʢʦʚ ʠ ʜʨ., 2022). 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʢʘʢ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʧʦ ʦʟʝʨʘʤ ɺʦʩʪʦʯʥʦ-

ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ ʧʦʣʦʞʝʥʳ ʚ ʦʩʥʦʚʫ ʙʘʟʳ ʜʘʥʥʳʭ PaleoLake (ʨʠʩ. 1.3.3). ʕʪʘ 

ʙʘʟʘ ʩʦʜʝʨʞʠʪ ʜʦʩʪʫʧʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʠʠ, ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʠ ʠ 

ʭʨʦʥʦʩʪʨʘʪʠʛʨʘʬʠʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʟʝʨ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 

ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʝ ʠ ʚ ʙʣʠʟʣʝʞʘʱʠʭ ʨʝʛʠʦʥʘʭ (Syrykh, Subetto, 2021) 

ʠ ʥʘ ʧʦʨʷʜʦʢ ʫʪʦʯʥʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʦʙʲʝʢʪʦʚ ʜʣʷ ʪʦʡ ʞʝ ʪʝʨʨʠʪʦʨʠʠ, ʦʧʠʩʘʥʥʳʭ ʚ 

ʙʘʟʝ FSUDB2 (Tarasov et al., 1996). 

ʅʘ ʦʩʥʦʚʝ ʙʘʟʳ PaleoLake ʦʙʦʙʱʝʥ r ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʝ ʠ ʚʨʝʤʝʥʥʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʤʝʥʳ ʪʠʧʦʚ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʠ ʚʳʜʝʣʝʥʳ ʪʨʠ ʢʣʘʩʩʘ ʦʟʸʨ ʩ 

ʨʘʟʣʠʯʥʳʤ ʪʠʧʦʤ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ: 

1) ʛʣʫʙʦʢʦʚʦʜʥʳʤʠ ʢʨʫʧʥʳʤʠ ʦʟʝʨʘʤʠ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʤʠʥʝʨʘʛʝʥʥʦʛʦ ʪʠʧʘ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ;  



41 

2) ʠʟʦʣʷʮʠʦʥʥʳʤʠ ʙʘʩʩʝʡʥʘʤʠ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʤʠʩʷ ʚ ʟʦʥʘʭ ʤʦʨʩʢʠʭ ʠ 

ʦʟʝʨʥʳʭ ʪʨʘʥʩʛʨʝʩʩʠʡ ʠ ʨʝʛʨʝʩʩʠʡ, ʩ ʤʠʥʝʨʘʛʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʚ 

ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʝʟʘ ʦʩʘʜʢʦʚ, ʧʝʨʝʭʦʜʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠ ʪʦʣʱʠ ʦʨʛʘʥʦʛʝʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ (ʛʠʪʪʠʷ);  

3) ʦʟʝʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʥʝ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ-ʨʝʛʨʝʩʩʠʚʥʳʭ ʟʦʥ, ʜʦʥʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʨʛʘʥʦʛʝʥʥʳʤʠ 

ʦʩʘʜʢʘʤʠ (ʉʳʨʳʭ, 2024).  

 

ʈʠʩ. 1.3.3. ʈʘʩʧʦʣʦʞʝʥʠʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʢʦʣʦʥʦʢ ʦʟʝʨʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠʟ ʙʘʟr 

ʜʘʥʥʳʭ PaleoLake (Syrykh, Subetto, 2021). ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 03.03.2026. 

 



42 

1.4. ɻʦʜʠʯʥʦ-ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʦʩʘʜʢʠ ʦʟʝʨ 

ʆʪʜʝʣʴʥʦ ʩʪʦʠʪ ʧʦʜʯʝʨʢʥʫʪʴ ʟʥʘʯʝʥʠʝ ʛʦʜʠʯʥʦ-ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʦʩʘʜʢʦʚ ï ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʚʘʨʚ. ɼʘʥʥʳʝ ʦʩʘʜʢʠ ʧʦʟʚʦʣʷʶʪ ʚʳʧʦʣʥʷʪʴ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩ ʛʦʜʠʯʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ ʠ ʦʯʝʥʴ ʪʦʯʥʦ ʣʦʢʘʣʠʟʦʚʳʚʘʪʴ ʩʦʙʳʪʠʷ ʚʦ 

ʚʨʝʤʝʥʠ. ɼʣʷ ʨʘʚʥʠʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʫʤʝʨʝʥʥʦʛʦ ʧʦʷʩʘ, ʚ ʛʨʘʥʠʮʘʭ ʧʦʩʣʝʜʥʝʛʦ 

ʦʣʝʜʝʥʝʥʠʷ, ʭʘʨʘʢʪʝʨʥʳ ʜʚʘ ʪʠʧʘ ʚʘʨʚ: ʢʣʘʩʪʠʯʝʩʢʠʝ ʠ ʦʨʛʘʥʦʛʝʥʥʳʝ (ʨʠʩ. 1.4.1., 

Zolitschka et al., 2015).  

ʇʝʨʚʳʡ ʪʠʧ ï ʵʪʦ ʧʦʟʜʥʝʣʝʜʥʠʢʦʚʳʝ ʨʠʪʤʠʪʳ (ʠʣʠ ʣʝʥʪʦʯʥʳʝ ʛʣʠʥʳ), 

ʢʦʪʦʨʳʝ ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʚ ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʙʘʩʩʝʡʥʘʭ ʩ ʨʘʟʣʠʯʥʳʤ ʩʝʟʦʥʥʳʤ 

ʧʦʩʪʫʧʣʝʥʠʝʤ ʤʠʥʝʨʘʣʴʥʳʭ ʯʘʩʪʠʮ ʩʦ ʩʪʦʢʦʤ: ʟʠʤʦʡ ï ʛʣʠʥʳ, ʣʝʪʦʤ ï 

ʘʣʝʚʨʠʪ/ʧʝʩʦʢ. ʕʪʦʪ ʪʠʧ ʚʘʨʚ, ʜʘʚʰʠʡ ʥʘʟʚʘʥʠʝ ʪʝʨʤʠʥʫ, ʙʳʣ ʚʳʜʝʣʝʥ ʰʚʝʜʩʢʠʤ 

ʛʝʦʣʦʛʦʤ ɻ. ɼʝ ɻʝʝʨʦʤ ʚ ʢʦʥʮʝ XIX  ʚʝʢʘ ʧʨʠ ʦʧʠʩʘʥʠʠ ʦʪʣʦʞʝʥʠʡ ʧʦʜʧʨʫʜʥʦ-

ʣʝʜʥʠʢʦʚʳʭ ʦʟʝʨ (De Geer, 1912). ʇʨʠʤʝʨ rʪʘʢʠʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʈʫʩʩʢʦʡ ʨʘʚʥʠʥʝ: 

ʦʪʣʦʞʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʃʘʜʦʞʩʢʦʤ (Groming et al., 2019) ʠ ʆʥʝʞʩʢʦʤ (Hang et 

al., 2019) ʦʟʝʨʘʭ, ʧʝʨʝʢʨʳʪʳʝ ʙʦʣʝʝ ʧʦʟʜʥʠʤʠ ʛʦʤʦʛʝʥʥʳʤʠ ʦʟʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ. 

ʃʝʥʪʦʯʥʳʝ ʛʣʠʥʳ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʨʘʟʨʝʟʘʭ ʟʘ ʧʨʝʜʝʣʘʤʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʦʟʝʨʥʳʭ ʢʦʪʣʦʚʠʥ, ʢ ʧʨʠʤʝʨʫ, ʦʪʣʦʞʝʥʠʷ ɹʘʣʪʠʡʩʢʦʛʦ ʧʨʠʣʝʜʥʠʢʦʚʦʛʦ ʦʟʝʨʘ ʚ 

ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ (Ruchkin et al., 2024), ʦʪʣʦʞʝʥʠʷ ʣʦʢʘʣʴʥʦʛʦ 

ʧʨʠʣʝʜʥʠʢʦʚʦʛʦ ʦʟʝʨʘ ʚ ʀʟʦʙʦʨʩʢʦ-ʄʘʣʴʩʢʦʡ ʜʦʣʠʥʝ (Karpukhina et al., 2022). 

ʇʨʠʣʝʜʥʠʢʦʚʳʝ ʦʟʝʨʘ ʠ ʠʭ ʦʩʘʜʢʠ ʩʫʱʝʩʪʚʦʚʘʣʠ ʚ ʤʘʢʩʠʤʫʤ ʧʦʩʣʝʜʥʝʛʦ 

ʦʣʝʜʝʥʝʥʠʷ ʠ ʚ ʧʝʨʠʦʜ ʝʛʦ ʜʝʛʣʷʮʠʘʮʠʠ. 

 

ʈʠʩ. 1.4.1. ʉʭʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʦʨʛʘʥʦʛʝʥʥʳʭ ʠ ʢʣʘʩʪʠʯʝʩʢʠʭ ʚʘʨʚ (Zolitschka, et al., 

2015) 
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ɺʪʦʨʦʡ ʪʠʧ ʚʘʨʚ ï ʦʨʛʘʥʦʛʝʥʥʳʝ, ʠʣʠ ʙʠʦʛʝʥʥʳʝ (ʙʠʦ-ʭʝʤʦʛʝʥʥʳʝ) ʚʘʨʚʳ ï 

ʵʪʦ ʨʠʪʤʠʪʳ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʛʦʣʦʮʝʥʦʚʦʛʦ, ʨʝʞʝ, ʧʦʟʜʥʝʣʝʜʥʠʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ 

(Brauer, 2004; Zolitschka, 2015). ʅʘʢʦʧʣʝʥʠʝ ʚʘʨʚ ʪʘʢʦʛʦ ʪʠʧʘ ʩʚʷʟʘʥʦ ʩ ʩʝʟʦʥʥʦʡ 

ʩʪʨʘʪʠʬʠʢʘʮʠʝʡ ʚʦʜʥʦʡ ʪʦʣʱʠ, ʚʩʣʝʜʩʪʚʠʝ ʢʦʪʦʨʦʡ ʚʦʟʥʠʢʘʝʪ ʯʝʨʝʜʦʚʘʥʠʝ ʩʣʦʡʢʦʚ 

ʨʘʟʥʳʭ ʧʦ ʩʦʩʪʘʚʫ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ/ʭʝʤʦʛʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ.   

ɹʠʦʛʝʥʥʳʝ ʠ ʙʠʦ-ʭʝʤʦʛʝʥʥʳʝ ʚʘʨʚʳ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʦʟʝʨʘʭ ʟʦʥʳ ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ ʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ʠ ʉʝʚʝʨʥʦʡ ɽʚʨʦʧʝ 

(Anderson et al., 1985; Zolitschka, et al., 2015). ʆʙʳʯʥʦ, ʪʘʢʠʝ ʦʟʝʨʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʥʝʙʦʣʴʰʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʧʣʦʱʘʜʠ ʧʦʚʝʨʭʥʦʩʪʠ ʢ ʛʣʫʙʠʥʝ, ʧʨʦʪʦʯʥʦʩʪʴʶ, 

ʚʳʪʷʥʫʪʦʩʪʴʶ, ʢʨʫʪʦʩʢʣʦʥʥʦʩʪʴʶ ʢʦʪʣʦʚʠʥ ʠ ʟʘʢʨʳʪʦʩʪʴʶ ʦʪ ʚʝʪʨʦʚ. ʊʘʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʧʦʟʚʦʣʷʶʪ ʩʦʭʨʘʥʷʪʴʩʷ ʩʪʘʙʠʣʴʥʦʡ ʚʦʜʥʦʡ ʩʪʨʘʪʠʬʠʢʘʮʠʠ (Tylmann et 

al., 2013; Zolitschka, et al., 2015). 

 ʆʟʝʨʘ ʩ ʛʦʣʦʮʝʥʦʚʳʤʠ ʙʠʦʛʝʥʥʳʤʠ ʚʘʨʚʘʤʠ ʩʫʱʝʩʪʚʫʶʪ ʠ ʥʘ ɺʦʩʪʦʯʥʦ-

ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʝ, ʯʪʦ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ 

(ʇʝʨʬʠʣʴʝʚ, 1952; ɾʝʤʯʫʞʥʠʢʦʚ, 1963). ʆʜʥʘʢʦ, ʩ ʪʝʭ ʧʦʨ ʢʨʘʡʥʝ ʤʘʣʦ ʩʚʝʜʝʥʠʡ ʦ 

ʛʦʣʦʮʝʥʦʚʳʭ ʚʘʨʚʘʭ ʙʳʣʦ ʦʧʫʙʣʠʢʦʚʘʥʦ, ʯʪʦ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʙʘʟʳ 

ʜʘʥʥʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʘʨʚ (Ojala et al., 2012; Zolitschka, et al., 2015). ʆʟʝʨʘ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʚʦʩʪʦʯʥʦ-ʝʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ, ʚ ʯʘʩʪʥʦʩʪʠ ɼʥʝʧʨʦ-ɼʚʠʥʩʢʠʡ 

ʨʝʛʠʦʥ, ʦʙʣʘʜʘʶʪ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʦʠʩʢʘ ʪʘʢʠʭ ʦʩʘʜʦʯʥʳʭ ʘʨʭʠʚʦʚ. 

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʛʝʥʥʳʭ ʠ ʙʠʦ-ʭʝʤʦʛʝʥʥʳʭ ʚʘʨʚ ʵʪʦ: 

1) ʚʘʨʚʦʭʨʦʥʦʣʦʛʠʷ ʠ 2) ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ. ɺʘʨʚʦʭʨʦʥʦʣʦʛʠʷ ï 

ʧʦʜʩʯʝʪ ʛʦʜʠʯʥʳʭ ʩʣʦʝʚ ʠ ʧʦʣʫʯʝʥʠʝ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʩʢʦʨʦʩʪʝʡ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠ ʧʨʦʚʝʨʢʠ ʤʝʪʦʜʦʚ ʘʙʩʦʣʶʪʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ 

(Lamoureux, 2001; Ojala et al., 2012). ʇʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʚʢʣʶʯʘʶʪ ʤʥʦʞʝʩʪʚʦ ʥʘʧʨʘʚʣʝʥʠʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ: ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʫʩʣʦʚʠʡ 

ʩʝʜʠʤʝʥʪʘʮʠʠ ʚʘʨʚ, ʠʥʜʠʢʘʮʠʷ ʦʪʜʝʣʴʥʳʭ ʩʦʙʳʪʠʡ ʨʘʟʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʤʘʩʰʪʘʙʘ, ʦʪ ʤʠʢʨʦʦʧʦʣʟʥʝʡ, ʜʦ ʠʟʚʝʨʞʝʥʠʡ ʚʫʣʢʘʥʦʚ, ʚʳʩʦʢʦʨʘʟʨʝʰʘʶʱʠʝ 

ʥʝʧʨʝʨʳʚʥʳʝ ʤʝʪʦʜʳ, ʜʣʷ ʦʩʘʜʦʯʥʳʭ ʢʦʣʦʥʦʢ ʛʦʜʠʯʥʦ-ʩʣʦʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ, ʪʘʢʠʝ 

ʢʘʢ ʈɸʌ- ʠʣʠ ʛʠʧʝʨʩʧʝʢʪʨʘʣʴʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ (Tylmann, Zolitschka, 2020; Sabatier, 

2022). ʅʦʚʳʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʥʝʧʨʝʨʳʚʥʳʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʟʤʝʥʝʥʠʷ 

ʣʠʤʥʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʧʨʦʮʝʩʩʦʚ ʠ ʢʣʠʤʘʪʘ (Zander et al., 2022; Bertrand et al., 

2024).  
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ʅʘ ʩʦʭʨʘʥʥʦʩʪ ɹʚʘʨʚ ʚʣʠʷʶʪ ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨ,r ʦʩʥʦʚʥʳʝ ʠʟ ʢʦʪʦʨʳʭ ï 

ʛʣʫʙʠʥʘ ʠ ʫʩʣʦʚʠʷ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʚʦʜʥʦʡ ʪʦʣʱʠ (ʤʝʨʦʤʠʢʩʠʠ). ʇʨʠ ʠʩʯʝʟʥʦʚʝʥʠʠ 

ʩʪʨʘʪʠʬʠʢʘʮʠʠ, ʩʣʦʠʩʪʦʩʪʴ ʥʝ ʩʦʭʨʘʥʷʝʪʩʷ, ʦʩʘʜʦʢ ʪʫʨʙʠʨʫʝʪʩʷ. ʅʘ ʧʨʠʤʝʨʝ ʦʟʝʨ 

ʇʦʣʴʰʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʭʦʨʦʰʘʷ ʩʦʭʨʘʥʥʦʩʪʴ ʚʘʨʚ ʠ ʧʦʥʠʞʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʦʪʥʦʰʝʥʠʷ Ca/Fe ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʩ ʧʝʨʠʦʜʘʤʠ ʚʳʩʦʢʠʭ ʫʨʦʚʥʝʡ ʠ ʭʦʣʦʜʥʳʭ, 

ʚʣʘʞʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ (Pleskot et al., 2018; Tylmann et al., 2024).  
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ɻʣʘʚʘ 2. ʌʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ɼʥʝʧʨʦ-ɼʚʠʥʩʢʦʛʦ 

ʨʝʛʠʦʥʘ ʠ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

2.1. ʆʙʱʘʷ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʠ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

2.1.1. ʈʝʣʴʝʬ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ 

ɼʥʝʧʨʦ-ɼʚʠʥʩʢʠʡ ʨʝʛʠʦʥ ʥʘʭʦʜʠʪʩʷ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɺʦʩʪʦʯʥʦ-

ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ (ɺɽʈ). ʆʩʥʦʚʥʳʤʠ ʦʨʦʛʨʘʬʠʯʝʩʢʠʤʠ ʧʨʦʚʠʥʮʠʷʤʠ ʨʝʛʠʦʥʘ 

ʷʚʣʷʶʪʩʷ ɺʘʣʜʘʡʩʢʘʷ ʠ ʉʤʦʣʝʥʩʢʦ-ʄʦʩʢʦʚʩʢʘʷ ʚʦʟʚʳʰʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ɿʘʧʘʜʥʦ-

ɼʚʠʥʩʢʘʷ ʥʠʟʤʝʥʥʦʩʪʴ (ʨʠʩ. 2.1.1). ɼʠʘʧʘʟʦʥ ʚʳʩʦʪ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ï ʦʪ 138 

ʜʦ 324 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ (ʧʦ SRTM). ʇʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʤʫ ʜʝʣʝʥʠʶ ʈʌ 

ʪʝʨʨʠʪʦʨʠʷ ʧʦʧʘʜʘʝʪ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʶʛʦ-ʟʘʧʘʜ, ʟʘʧʘʜ 

ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʉʦʛʣʘʩʥʦ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʉʉʉʈ, ɼʥʝʧʨʦ-ɼʚʠʥʩʢʠʡ 

ʨʝʛʠʦʥ ʦʪʥʦʩʠʪʩʷ ʢ ʩʪʨʘʥʝ ʈʫʩʩʢʘʷ ʈʘʚʥʠʥʘ, ʧʨʦʚʠʥʮʠʠ ʉʝʚʝʨʦʨʫʩʩʢʦʡ, ɹʘʣʪʠʡʩʢʦ-

ɺʘʣʜʘʡʩʢʦʡ ʠ ʄʠʥʩʢʦ-ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʷʤ (ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ 

ʉʉʉʈé, 1980). ɻʨʘʥʠʮʝʡ ʤʝʞʜʫ ʵʪʠʤʠ ʦʙʣʘʩʪʷʤʠ ʷʚʣʷʝʪʩʷ ʛʨʘʥʠʮʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʘʣʜʘʡʩʢʦʛʦ ʦʣʝʜʝʥʝʥʠʷ, ʦʪʜʝʣʷʶʱʘʷ ʨʝʣʴʝʬ ʩ ʨʘʟʣʠʯʥʳʤ 

ʚʦʟʨʘʩʪʦʤ ʣʝʜʥʠʢʦʚʳʭ ʬʦʨʤ ʠ ʩʪʝʧʝʥʴʶ ʜʝʥʫʜʘʮʠʦʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʨʝʣʴʝʬʘ. 

ʄʠʥʩʢʦ-ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʧʨʠʤʳʢʘʝʪ ʢ ɹʘʣʪʠʡʩʢʦ-ɺʘʣʜʘʡʩʢʦʡ ʦʙʣʘʩʪʠ ʩ 

ʶʛʘ ʠ ʦʭʚʘʪʳʚʘʝʪ ʶʞʥʫʶ ʧʝʨʠʬʝʨʠʶ ʪʝʨʨʠʪʦʨʠʠ ʤʦʩʢʦʚʩʢʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. ɼʣʷ 

ʨʝʣʴʝʬʘ ʦʙʣʘʩʪʠ ʭʘʨʘʢʪʝʨʥʳ ʢʦʤʧʣʝʢʩʳ ʣʝʜʥʠʢʦʚʳʭ ʠ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʬʦʨʤ, 

ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚʦ ʚʨʝʤʷ ʤʦʩʢʦʚʩʢʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʠ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʦʜʚʝʨʛʰʠʝʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʵʨʦʟʠʦʥʥʦʡ ʠ ʩʢʣʦʥʦʚʦʡ ʧʝʨʝʨʘʙʦʪʢʝ.  ʈʝʯʥʘʷ ʩʝʪʴ ʟʜʝʩʴ ʛʫʱʝ, ʯʝʤ ʚ 

ɹʘʣʪʠʡʩʢʦ-ɺʘʣʜʘʡʩʢʦʡ ʦʙʣʘʩʪʠ, ʘ ʨʝʯʥʳʝ ʜʦʣʠʥʳ ʙʦʣʝʝ ʨʘʟʚʠʪʳʝ. ʅʦ ʩʘʤʦʡ 

ʧʨʠʤʝʯʘʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ ʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʤʦʩʢʦʚʩʢʦʡ ʤʦʨʝʥʝ ʨʘʟʣʠʯʥʳʭ ʨʳʭʣʳʭ ʧʦʢʨʦʚʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ. ʆʩʥʦʚʥʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ ʦʙʣʘʩʪʠ ï ʵʪʦ ʚʦʟʚʳʰʝʥʥʳʝ ʨʘʩʯʣʝʥʝʥʥʳʝ 

ʤʦʨʝʥʥʳʝ ʨʘʚʥʠʥʳ ʠ ʭʦʣʤʠʩʪʦ-ʛʨʷʜʦʚʳʝ ʤʦʨʝʥʥʦ-ʢʘʤʦʚʳʝ ʬʦʨʤʳ, ʚʦʟʥʠʢʰʠʝ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʜʦʥʥʦʡ ʠ ʢʨʘʝʚʦʡ ʘʢʢʫʤʫʣʷʮʠʠ ʤʦʩʢʦʚʩʢʦʛʦ ʣʝʜʥʠʢʘ ʥʘ ʚʦʟʚʳʰʝʥʥʦʤ 

ʜʝʥʫʜʘʮʠʦʥʥʦʤ ʤʦʥʦʢʣʠʥʘʣʴʥʦ-ʧʣʘʩʪʦʚʦʤ ʦʩʥʦʚʘʥʠʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʄʦʩʢʦʚʩʢʦʡ 

ʩʠʥʝʢʣʠʟʳ (ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʉʉʉʈé, 1980). 
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ʈʠʩ. 2.1.1. ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʨʦʛʠʜʨʦʛʨʘʬʠʷ: 

ʘ) ʧʦʣʦʞʝʥʠʝ ʥʘ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʝ; ʙ) ɼʥʝʧʨʦ-ɼʚʠʥʩʢʠʡ ʨʝʛʠʦʥ, 

ʨʝʣʴʝʬ ʧʦ ʤʦʜʝʣʠ SRTM (30ʤ); ʚ) ʢʣʶʯʝʚʳʝ ʫʯʘʩʪʢʠ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʊʦʨʦʧʘ, 

ʧʦʜʨʦʙʥʝʝ ʥʘ ʨʠʩ. 4.1.1; ʛ) ʢʣʶʯʝʚʳʝ ʫʯʘʩʪʢʠ ʚ ʜʦʣʠʥʘʭ ʨʨ. ɼʥʝʧʨ ʠ ʂʘʩʧʣʷ, 

ʧʦʜʨʦʙʥʝʝ ʥʘ ʨʠʩ. 4.2.1. (ʦʟ. ʂʘʩʧʣʷ) ʠ ʨʠʩ. 4.3.1. (ʦʟ. ʂʫʧʨʠʥʩʢʦʝ). 
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ɹʘʣʪʠʡʩʢʦ-ɺʘʣʜʘʡʩʢʘʷ ʦʙʣʘʩʪʴ ʦʭʚʘʪʳʚʘʝʪ ʪʝʨʨʠʪʦʨʠʶ ʛʦʩʧʦʜʩʪʚʘ 

ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ, ʧʦʵʪʦʤʫ ʚ ʝʝ ʛʨʘʥʠʮʘʭ ʧʨʝʦʙʣʘʜʘʶʪ ʣʝʜʥʠʢʦʚʳʡ ʠ ʚʦʜʥʦ-

ʣʝʜʥʠʢʦʚʳʡ ʪʠʧʳ ʨʝʣʴʝʬʘ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʢʢʫʤʫʣʷʪʠʚʥʳʡ ʠ ʩʣʘʙʦ 

ʧʝʨʝʨʘʙʦʪʘʥʥʳʡ ʵʨʦʟʠʦʥʥʳʤʠ ʠ ʩʢʣʦʥʦʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʊʠʧʠʯʥʳ ʜʣʷ ʜʘʥʥʦʡ 

ʦʙʣʘʩʪʠ ʤʥʦʞʝʩʪʚʦ ʦʟʝʨ, ʦʟʝʨʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʧʦʥʠʞʝʥʠʡ ʠ ʣʦʞʙʠʥ ʩʪʦʢʘ ʪʘʣʳʭ 

ʣʝʜʥʠʢʦʚʳʭ ʚʦʜ, ʧʦ ʢʦʪʦʨʳʤ ʥʝʨʝʜʢʦ ʪʝʢʫʪ ʨʝʢʠ. ʈʝʢʠ ʠʤʝʶʪ ʥʝʚʳʨʘʙʦʪʘʥʥʳʡ 

ʧʨʦʜʦʣʴʥʳʡ ʠ ʫʧʨʦʱʝʥʥʳʡ (ʩ ʤʘʣʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʪʝʨʨʘʩ) ʧʦʧʝʨʝʯʥʳʡ ʧʨʦʬʠʣʠ. 

ɼʣʷ ʨʝʣʴʝʬʘ ʚʘʣʜʘʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʭʘʨʘʢʪʝʨʥʳ ʪʘʢʠʝ ʢʦʤʧʣʝʢʩʳ, ʢʘʢ 

ʨʝʟʢʦʭʦʣʤʠʩʪʳʡ ʢʦʥʝʯʥʦ-ʤʦʨʝʥʥʳʡ ʨʝʣʴʝʬ, ʛʨʷʜʦʚʦ-ʭʦʣʤʠʩʪʳʡ ʠ ʦʟʝʨʥʦ-

ʢʦʪʣʦʚʠʥʥʳʡ ʨʝʣʴʝʬ, ʦʙʨʘʟʦʚʘʚʰʠʡʩʷ ʧʨʠ ʪʘʷʥʠʠ ʤʝʨʪʚʦʛʦ ʣʴʜʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ 

ʦʟʘʤʠ, ʢʘʤʘʤʠ, ʤʦʨʝʥʥʳʤʠ ʭʦʣʤʘʤʠ ʠ ʠʭ ʛʨʫʧʧʘʤʠ (ʚ ʪ. ʯ. ʢʘʤʦʚʳʡ ʭʦʣʤʠʩʪʦ-

ʟʘʧʘʜʠʥʥʳʡ ʨʝʣʴʝʬ), ʧʣʦʩʢʘʷ ʠ ʧʦʣʦʛʦʚʦʣʥʠʩʪʘʷ ʤʦʨʝʥʥʘʷ, ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʘʷ, 

ʦʟʝʨʥʦ-ʣʝʜʥʠʢʦʚʘʷ ʠ ʟʘʥʜʨʦʚʘʷ ʨʘʚʥʠʥʳ, ʦʟʝʨʥʦ-ʣʝʜʥʠʢʦʚʳʝ ʪʝʨʨʘʩʳ, ʣʦʞʙʠʥʳ 

ʩʪʦʢʘ ʪʘʣʳʭ ʣʝʜʥʠʢʦʚʳʭ ʚʦʜ ʠ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʜʝʣʴʪʦʚʳʝ ʨʘʚʥʠʥʳ ʥʘ 

ʤʦʥʦʢʣʠʥʘʣʴʥʦ-ʧʣʘʩʪʦʚʦʤ ʦʩʥʦʚʘʥʠʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʢʨʳʣʘ ʄʦʩʢʦʚʩʢʦʡ 

ʩʠʥʝʢʣʠʟʳ (ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʉʉʉʈé, 1980). 

ɼʥʝʧʨʦ-ɼʚʠʥʩʢʠʡ ʨʝʛʠʦʥ ʧʦʣʥʦʩʪʴʶ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʥʫʪʨʠ ɺʦʩʪʦʯʥʦ-

ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʚ ʧʨʝʜʝʣʘʭ ʈʫʩʩʢʦʡ ʧʣʠʪʳ. ʊʝʢʪʦʥʠʯʝʩʢʫʶ ʦʩʥʦʚʫ 

ʩʦʩʪʘʚʣʷʝʪ ʄʦʩʢʦʚʩʢʘʷ ʩʠʥʝʢʣʠʟʘ, ʘ ʪʦʯʥʝʝ ʝʝ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʘʷ ʠ ʟʘʧʘʜʥʘʷ ʯʘʩʪʠ. ʉ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʨʝʛʠʦʥ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ, ʛʜʝ ʧʨʝʦʙʣʘʜʘʶʪ ʧʣʘʩʪʦʚʦ-ʤʦʥʦʢʣʠʥʘʣʴʥʳʝ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʠ 

ʧʣʘʪʦ ʥʘ ʧʨʠʧʦʜʥʷʪʳʭ ʢʨʳʣʴʷʭ ʩʠʥʝʢʣʠʟʳ (ʢʘʨʙʦʥʦʚʦʤ ʧʣʘʪʦ), ʠ ʥʘ ʟʘʧʘʜʥʫʶ, 

ʤʝʥʴʰʫʶ ʯʘʩʪʴ, ʩ ʧʣʘʩʪʦʚʦ-ʤʦʥʦʢʣʠʥʘʣʴʥʳʤʠ ʥʠʟʤʝʥʥʦʩʪʷʤʠ (ʄʠʣʴʢʦʚ, 

ɻʚʦʟʜʝʮʢʠʡ, 1962). 

ʅʘ ʥʝʨʦʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʬʫʥʜʘʤʝʥʪʘ ʧʣʠʪʳ ʟʘʣʝʛʘʶʪ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʳʝ 

ʪʦʣʱʠ ʜʦʢʝʤʙʨʠʡʩʢʠʭ (ʚʝʥʜʘ, ʤʝʩʪʘʤʠ ʨʠʬʝʷ) ʠ ʬʘʥʝʨʦʟʦʡʩʢʠʭ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ 

ʨʘʟʣʠʯʥʦʡ ʤʦʱʥʦʩʪʠ. ɼʦʯʝʪʚʝʨʪʠʯʥʳʝ ʷʨʫʩʳ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʤʠ ʠ ʤʝʟʦʟʦʡʩʢʠʤʠ ʧʦʨʦʜʘʤʠ. ɺ ɹʘʩʩʝʡʥʝ ɿʘʧʘʜʥʦʡ ɼʚʠʥʳ 

ʦʩʥʦʚʥʳʤ ʷʚʣʷʶʪʩʷ ʦʪʣʦʞʝʥʠʷ ʜʝʚʦʥʩʢʦʛʦ ʧʝʨʠʦʜʘ, ʚ ʙʘʩʩʝʡʥʝ ɼʥʝʧʨʘ ʥʘ ʨʷʜʫ ʩ 

ʜʝʚʦʥʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʨʦʜʳ ʢʘʨʙʦʥʦʚʦʛʦ ʧʝʨʠʦʜʘ ʠ ʘʨʝʘʣʳ 

ʶʨʩʢʦʛʦ ʠ ʤʝʣʦʚʦʛʦ ʚʦʟʨʘʩʪʘ (ɺʦʨʦʪʥʠʢʦʚʘ ʠ ʜʨ., 2011; ɺʝʨʙʠʮʢʠʡ ʠ ʜʨ., 2012). 
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ʊʝʨʨʠʪʦʨʠ ̫ʩʧʣʦʰʴ ʧʝʨʝʢʨʳʪʘ ʯʝʪʚʝʨʪʠʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʩʢʚʦʟʴ ʢʦʪʦʨʳʝ 

ʪʦʣʴʢʦ ʚ ʜʦʣʠʥʘʭ ʙʦʣʴʰʠʭ, ʛʣʫʙʦʢʦ ʚʨʝʟʘʥʥʳʭ ʨʝʢ ï ɼʥʝʧʨʘ ʠ ɿʘʧʘʜʥʦʡ ɼʚʠʥʳ ï 

ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʚʳʭʦʜʳ ʜʦʯʝʪʚʝʨʪʠʯʥʳʭ ʧʦʨʦʜ. 

ʏʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʚʩʝʡ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ 

ʩʚʷʟʘʥʳ ʩ ʧʦʢʨʦʚʥʳʤ ʦʣʝʜʝʥʝʥʠʝʤ, ʬʦʨʤʠʨʦʚʘʚʰʠʤʩʷ ʚ ʦʙʣʘʩʪʠ ɹʘʣʪʠʡʩʢʦʛʦ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʱʠʪʘ. ʏʝʭʦʣ ʦʪʣʦʞʝʥʠʡ ʧʣʘʱʝʦʙʨʘʟʥʦ ʧʝʨʝʢʨʳʚʘʝʪ 

ʜʝʥʫʜʠʨʦʚʘʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʘʣʝʦʟʦʡʩʢʠʭ ʧʦʨʦʜ. ʉʘʤʳʤʠ ʜʨʝʚʥʠʤʠ 

ʯʝʪʚʝʨʪʠʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʶʪʩʷ ʧʝʩʢʠ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʦʛʦ ʠ 

ʘʣʣʶʚʠʘʣʴʥʦʛʦ ʛʝʥʝʟʠʩʘ, ʟʘʣʝʛʘʶʱʠʝ ʧʦʜ ʦʢʩʢʦʡ ʤʦʨʝʥʦʡ. ʅʘʜ ʥʠʤʠ ʟʘʣʝʛʘʶʪ 

ʢʦʤʧʣʝʢʩʳ ʣʝʜʥʠʢʦʚʳʭ, ʚʦʜʥʦ- ʠ ʦʟʝʨʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʚʩʝʭ ʩʪʘʜʠʡ 

ʦʣʝʜʝʥʝʥʠʷ: ʜʦʥʩʢʦʡ, ʦʢʩʢʦʡ, ʜʥʝʧʨʦʚʩʢʦʡ, ʤʦʩʢʦʚʩʢʦʡ ʠ ʚʘʣʜʘʡʩʢʦʡ. ʄʝʞʜʫ ʥʠʤʠ 

ʥʘʭʦʜʷʪʩʷ ʢʦʤʧʣʝʢʩʳ ʘʣʣʶʚʠʘʣʴʥʳʭ, ʦʟʝʨʥʳʭ, ʙʦʣʦʪʥʳʭ, ʯʘʩʪʦ ʥʝ ʨʘʩʯʣʝʥʝʥʥʳʭ, 

ʦʙʨʘʟʦʚʘʥʠʡ ʤʝʞʣʝʜʥʠʢʦʚʠʡ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʯʝʪʚʝʨʪʠʯʥʳʝ ʧʦʨʦʜʳ ï ʵʪʦ 

ʜʠʘʤʠʢʪʦʥ, ʚʘʣʫʥʥʳʝ ʩʫʛʣʠʥʢʠ ʤʦʩʢʦʚʩʢʦʛʦ ʠ ʚ ʦʩʥʦʚʥʦʡ ʩʪʝʧʝʥʠ, 

ʧʦʟʜʥʝʚʘʣʜʘʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʘ ʪʘʢʞʝ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ï ʧʝʩʢʠ ʠ 

ʧʝʩʯʘʥʦ-ʛʨʘʚʠʡʥʳʝ ʩʤʝʩʠ ï ʪʝʭ ʞʝ ʵʧʦʭ (ʨʠʩ. 2.1.2. ï 2.1.5.).  

ɺ ʶʞʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʢʨʦʚʥʳʝ ʦʪʣʦʞʝʥʠʷ ʨʘʟʣʠʯʥʦʛʦ 

ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʪʠʧʘ, ʯʝʨʝʜʫʶʱʠʝʩʷ ʩ ʧʦʛʨʝʙʝʥʥʳʤʠ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʳʤʠ 

ʧʦʯʚʘʤʠ (ʉʪʦʣʷʨʦʚʘ ʠ ʜʨ., 1964). ʄʦʱʥʦʩʪʴ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʦʢʨʦʚʘ ʥʝʨʘʚʥʦʤʝʨʥʘ, 

ʥʘʠʙʦʣʴʰʠʝ ʝʝ ʟʥʘʯʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʧʨʝʜʝʣʘʭ ʢʦʥʝʯʥʦ-ʤʦʨʝʥʥʳʭ ʛʨʷʜ ʚ 

ʧʦʛʨʝʙʝʥʥʳʭ ʜʦʣʠʥʘʭ ʣʝʜʥʠʢʦʚʦʡ ʠ ʨʝʯʥʦʡ ʵʨʦʟʠʠ (ɺʦʨʦʪʥʠʢʦʚʘ ʠ ʜʨ., 2011). 

ɻʦʣʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʪʠʧʘʤʠ: 

ʘʣʣʶʚʠʘʣʴʥʳʤ, ʜʝʣʶʚʠʘʣʴʥʳʤ, ʦʟʝʨʥʳʤ, ʙʦʣʦʪʥʳʤ ʠ ʩʤʝʰʘʥʥʳʤʠ ʪʠʧʘʤʠ 

(ʉʪʦʣʷʨʦʚʘ ʠ ʜʨ., 1964). ʉʦʚʨʝʤʝʥʥʳʝ ʦʟʝʨʥʦ-ʙʦʣʦʪʥʳʝ ʦʪʣʦʞʝʥʠʷ ʯʘʱʝ ʚʩʝʛʦ 

ʧʨʠʥʘʜʣʝʞʘʪ ʚʝʨʭʦʚʳʤ ʙʦʣʦʪʘʤ, ʚʦʟʥʠʢʰʠʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʧʣʦʩʢʠʭ 

ʤʝʞʜʫʨʝʯʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʨʘʩʪʘʥʠʷ ʦʟʝʨ, ʦʩʪʘʚʰʠʭʩʷ ʦʪ 

ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʦʪ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʚ ɿʘʧʘʜʥʦ-

ɼʚʠʥʩʢʦʡ, ʄʝʞʝʥʩʢʦʡ ʠ ɼʝʤʠʜʦʚʦ-ʂʘʩʧʣʷʥʩʢʦʡ ʥʠʟʠʥʘʭ (ʚ ʦʙʣʘʩʪʠ ʚʘʣʜʘʡʩʢʦʛʦ 

ʦʣʝʜʝʥʝʥʠʷ). ɸʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʠʤʝʶʪ ʤʦʱʥʦʩʪʴ 5-10 ʤ ʚ ʜʦʣʠʥʘʭ 

ʙʘʩʩʝʡʥʘ ɿʘʧʘʜʥʦʡ ɼʚʠʥʳ. ɺ ʨʘʡʦʥʘʭ, ʥʝ ʧʝʨʝʢʨʳʚʘʚʰʠʭʩʷ ʧʦʩʣʝʜʥʠʤ 

ʦʣʝʜʝʥʝʥʠʝʤ (ʩʤ. ʛʨʘʥʠʮʫ ʦʣʝʜʝʥʝʥʠʷ ʥʘ ʨʠʩ. 2.1.1), ʤʦʱʥʦʩʪʴ ʘʣʣʶʚʠʷ ʚʦʟʨʘʩʪʘʝʪ: 

ʚ ʜʦʣʠʥʘʭ ʤʘʣʳʭ ʨʝʢ 2ï8 ʤ, ʢʨʫʧʥʳʭ ï ʜʦ 20 ʤ (ɺʦʨʦʪʥʠʢʦʚʘ ʠ ʜʨ., 2011).  
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ʈʠʩ. 2.1.2. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʄʘʩʰʪʘʙ 1 : 1 000 000 (ʪʨʝʪʴʝ ʧʦʢʦʣʝʥʠʝ). ʉʝʨʠʷ ʎʝʥʪʨʘʣʴʥʦ-ɽʚʨʦʧʝʡʩʢʘʷ. ʃʠʩʪ 

ʆ-35 ï ʇʩʢʦʚ, (N-35), ʆ-36 ï ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ. ʂʘʨʪʘ ʯʝʪʚʝʨʪʠʯʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ. ɸʚʪ.: ɺ.ɺ. ʂʷʤʷʨʷ, ɺ.ɺ. ʄʦʭʦʚ, ʕ.ʉ. ʇʣʝʰʠʚʮʝʚʘ, ɻ.ɸ. ʉʫʩʣʦʚ, ʨʝʜ. 

ʃ.ʈ. ʉʝʤʝʥʦʚʘ. ʃ.: ʃʝʥʠʥʛʨʘʜʩʢʘʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʬʘʙʨʠʢʘ ɺʉɽɻɽʀ, 2012. 
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ʈʠʩ. 2.1.3. ʂʘʨʪʘ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ: O-36-XXXII. ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ 

ʉʉʉʈ. ʂʘʨʪʘ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʉʝʨʠʷ ʄʦʩʢʦʚʩʢʘʷ, ʤʘʩʰʪʘʙ: 1:200000, 

ʩʝʨʠʷ: ʄʦʩʢʦʚʩʢʘʷ, ʩʦʩʪʘʚʣʝʥʘ: ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʎʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʦʚ, 

1968 ʛ., ʨʝʜʘʢʪʦʨ(ʳ): ʃʦʧʘʪʥʠʢʦʚ ʄ.ʀ. 
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ʈʠʩ. 2.1.4. ʂʘʨʪʘ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ: N-36 (ʉʤʦʣʝʥʩʢ); M-(36). 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʊʨʝʪʴʝ ʧʦʢʦʣʝʥʠʝ. 

ʎʝʥʪʨʘʣʴʥʦ-ɽʚʨʦʧʝʡʩʢʘʷ ʩʝʨʠʷ. ʂʘʨʪʘ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʤʘʩʰʪʘʙ: 

1:1000000, ʩʝʨʠʷ: ʎʝʥʪʨʘʣʴʥʦ-ɽʚʨʦʧʝʡʩʢʘʷ, ʩʦʩʪʘʚʣʝʥʘ: ɿɸʆ 

ɺʦʨʦʥʝʞʛʝʦʣʦʛʠʷ, ʌɻɹʋ çɺʉɽɻɽʀè, 2007 ʛ., ʨʝʜʘʢʪʦʨ(ʳ): ʂʠʨʠʢʦʚ ɺ.ʇ. 
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ʈʠʩ. 2.1.5. ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʤʘʩʰʪʘʙ: 1:500000, ʩʝʨʠʷ: ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ ʦʙʣʘʩʪʝʡ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʈʌ., ʩʦʩʪʘʚʣʝʥʘ: ʄʇʈ ʈʌ ʎʝʥʪʨʘʣʴʥʳʡ ʨʝʛʠʦʥʘʣʴʥʳʡ 

ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʮʝʥʪʨ, 1998 ʛ., ʨʝʜʘʢʪʦʨ(ʳ): ʐʠʢ ʉ.ʄ. 

 

2.1.2. ʂʣʠʤʘʪ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ 

ʊʝʨʨʠʪʦʨʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʫʤʝʨʝʥʥʦʤʫ ʢʣʠʤʘʪʠʯʝʩʢʦʤʫ ʧʦʷʩʫ, ʘʪʣʘʥʪʠʢʦ-

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʝʚʨʦʧʝʡʩʢʦʡ ʦʙʣʘʩʪʠ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʧʝʨʝʥʦʩʦʤ ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʳʡ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʟʜʝʩʴ ʠʟ ʤʦʨʩʢʦʛʦ ʚ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ (ɹʦʞʠʣʠʥʘ ʠ ʜʨ., 2007). ʂʣʠʤʘʪ ʫʤʝʨʝʥʥʦ ʪʝʧʣʳʡ ʠ ʫʤʝʨʝʥʥʦ 

ʚʣʘʞʥʳʡ, ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʝʪ ʚ ʚʠʜʝ ʜʦʞʜʝʡ ʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʣʝʪʥʠʝ 

ʤʝʩʷʮʳ.  



53 

ʇʦ ʜʘʥʥʳʤ ʤʝʪʝʦʩʪʘʥʮʠʠ ʛ. ʊʦʨʦʧʝʮ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʷʥʚʘʨʷ ʜʦʩʪʠʛʘʝʪ -

6,6ÁC, ʠʶʣʷ ʩʦʩʪʘʚʣʷʝʪ +18,8ÁC. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʣʷʝʪ 

+6,0ÁC. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʦʢʦʣʦ 650 ʤʤ ʚ ʛʦʜ.  

ʇʦ ʜʘʥʥʳʤ ʤʝʪʝʦʩʪʘʥʮʠʠ ʛ. ʉʤʦʣʝʥʩʢ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʷʥʚʘʨʷ 

ʩʦʩʪʘʚʣʷʝʪ -5,8Áʉ, ʠʶʣʷ ï +18,2Áʉ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʜʦʩʪʠʛʘʝʪ 

+4,6Áʉ, ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ï ʦʢʦʣʦ 700 ʤʤ. 

ʃʘʥʜʰʘʬʪʳ ʩʤʝʥʷʶʪʩʷ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ ʦʪ ʶʞʥʦ-ʪʘʝʞʥʳʭ ʩ ʩʦʩʥʦʚʳʤʠ ʠ 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʝʣʦʚʳʤʠ ʣʝʩʘʤʠ ʜʦ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʩ ʙʦʣʴʰʠʤ 

ʚʢʣʘʜʦʤ ʙʝʨʝʟʦʚʦ-ʦʩʠʥʦʚʳʭ ʣʝʩʦʚ (ɸʪʣʘʩ ʂʘʣʠʥʠʥʩʢʦʡé, 1964; ɸʪʣʘʩ 

ʉʤʦʣʝʥʩʢʦʡé, 1964). ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʪʠʧʳ ʧʦʯʚ ï ʜʝʨʥʦʚʦ-

ʧʦʜʟʦʣʠʩʪʳʝ, ʧʦʜʟʦʣʳ, ʪʦʨʬʷʥʦ-ʙʦʣʦʪʥʳʝ (ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʪʣʘʩé, 2011). 

ʈʝʯʥʘʷ ʩʝʪʴ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ ʦʪʥʦʩʠʪʩʷ ʢ ʙʘʩʩʝʡʥʘʤ ʚʝʨʭʦʚʴʝʚ ʜʚʫʭ 

ʢʨʫʧʥʳʭ ʨʝʢ ï ɿʘʧʘʜʥʦʡ ɼʚʠʥʳ ʠ ɼʥʝʧʨʘ. ʄʝʞʜʫ ʙʘʩʩʝʡʥʘʤʠ ʜʘʥʥʳʭ ʨʝʢ ʧʨʦʭʦʜʠʪ 

ʚʦʜʦʨʘʟʜʝʣ ɹʘʣʪʠʡʩʢʦʛʦ ʠ ʏʝʨʥʦʛʦ ʤʦʨʝʡ. 

ɹʘʩʩʝʡʥ ɿʘʧʘʜʥʦʡ ɼʚʠʥʳ ʟʘʥʠʤʘʝʪ ʙʆʣʴʰʫʶ ʪʝʨʨʠʪʦʨʠʶ ʚ ʧʨʝʜʝʣʘʭ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ. ɿʘʧʘʜʥʘʷ ɼʚʠʥʘ ʠʤʝʝʪ ʜʣʠʥʫ 325 ʢʤ (ʚ ʛʨʘʥʠʮʘʭ ʈʌ), ʪʝʯʝʪ 

ʚ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɻʣʘʚʥʳʤʠ ʧʨʠʪʦʢʘʤʠ ɿʘʧʘʜʥʦʡ ɼʚʠʥʳ ʷʚʣʷʶʪʩʷ 

ʨʝʢʠ ɺʝʣʝʩʘ, ʂʘʩʧʣʷ, ʄʝʞʘ ʠ ʊʦʨʦʧʘ. ɺʦʜʥʳʡ ʨʝʞʠʤ ɿʘʧʘʜʥʦʡ ɼʚʠʥʳ ʠ ʝʝ 

ʧʨʠʪʦʢʦʚ ʦʪʥʦʩʠʪʩʷ ʢ ʚʦʩʪʦʯʥʦʝʚʨʦʧʝʡʩʢʦʤʫ ʪʠʧʫ ʩ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʩʥʝʛʦʚʳʤ 

ʧʠʪʘʥʠʝʤ. ɼʣʷ ʬʘʟʳ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ ʭʘʨʘʢʪʝʨʝʥ ʧʦʜʲʝʤ ʫʨʦʚʥʷ ʨʝʢʠ ʚ 

ʩʨʝʜʥʝʤ ʥʘ 3-5 ʤ. ʇʦ ʨʫʩʣʫ ʨʝʢʠ ʚ ʵʪʫ ʬʘʟʫ ʧʨʦʭʦʜʠʪ ʦʢʦʣʦ 56% ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ. ɿʘ 

ʦʩʝʥʥʠʤ ʧʦʣʦʚʦʜʴʝʤ ʩʣʝʜʫʶʪ ʣʝʪʥʷʷ ʤʝʞʝʥʴ, ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʧʘʚʦʜʢʦʚ ʠ 

ʟʠʤʥʷʷ ʤʝʞʝʥʴ (ɸʣʝʢʩʝʝʚʩʢʠʡ, 2020).  

ʇʨʠʪʦʢʠ ɿʘʧʘʜʥʦʡ ɼʚʠʥʳ ï ʨ. ʊʦʨʦʧʘ ʠ ʂʘʩʧʣʷ ï ʟʘʩʣʫʞʠʚʘʪʁ ʦʪʜʝʣʴʥʦʛʦ 

ʚʥʠʤʘʥʠʷ, ʪʘʢ ʢʘʢ ʥʘ ʠʭ ʙʝʨʝʛʘʭ ʥʘʭʦʜʷʪʩʷ ʢʣʶʯʝʚʳʝ ʫʯʘʩʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʊʦʨʦʧʘ ï ʧʨʘʚʳʡ ʧʨʠʪʦʢ ɿʘʧʘʜʥʦʡ ɼʚʠʥʳ, ʠʤʝʝʪ ʜʣʠʥʫ 174 ʢʤ, ʥʘʯʠʥʘʝʪʩʷ, ʢʘʢ ʠ 

ʧʨʠʥʠʤʘʶʱʘʷ ʝʝ ʨʝʢʘ, ʥʘ ɺʘʣʜʘʡʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʠ ʚʧʘʜʘʝʪ ʚ ɿʘʧʘʜʥʫʶ ɼʚʠʥʫ 

ʚ ʨʘʡʦʥʝ ʩʝʣʘ ʋʩʪʴʝ. ʇʦʯʪʠ ʥʘ ʚʩʝʤ ʩʚʦʝʤ ʧʨʦʪʷʞʝʥʠʠ ʊʦʨʦʧʘ ʪʝʯʝʪ 

ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦ, ʥʘ ʶʛ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʨʘʩʭʦʜʳ ʨʝʢʠ ʦʪʤʝʯʘʶʪʩʷ ʚʝʩʥʦʡ, ʘ 

ʩʨʝʜʥʠʡ ʧʦʜʲʝʤ ʫʨʦʚʥʷ ʚ ʧʦʣʦʚʦʜʴʝ ʩʦʩʪʘʚʣʷʝʪ 1-1,5 ʤ (ʄʥʦʛʦʣʝʪʥʠʝ ʜʘʥʥʳʝé, 

1986).  
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ʂʘʩʧʣʷ ï ʣʝʚʳʡ ʧʨʠʪʦʢ ɿʘʧʘʜʥʦʡ ɼʚʠʥʳ. ɼʣʠʥʘ ʚ ʧʨʝʜʝʣʘʭ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣ. 

157 ʢʤ, ʚʤʝʩʪʝ ʩ ʦʜʥʦʠʤʝʥʥʳʤ ʦʟʝʨʦʤ ï 164 ʢʤ. ʇʣʦʱʘʜʴ ʙʘʩʩʝʡʥʘ 4 790 ʢʚ. ʢʤ. ɿʘ 

ʠʩʪʦʢ ʧʨʠʥʠʤʘʶʪ ʦʟʝʨʦ ʂʘʩʧʣʷ ʠʣʠ ʥʘʯʘʣʦ ʨ. ʂʣʝʮ. ɺʧʘʜʘʝʪ ʚ ɿʘʧʘʜʥʫʶ ɼʚʠʥʫ ʚ 

ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ, ʙʣʠʟ ʛ. ʉʫʨʘʞ (ʕʥʮʠʢʣʦʧʝʜʠʷ 

ʉʤʦʣʝʥʩʢʦʡé). 

ɼʣʠʥʘ ɼʥʝʧʨʘ ʚ ʧʨʝʜʝʣʘʭ ʠʟʫʯʘʝʤʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 485 ʢʤ. ʆʪ ʠʩʪʦʢʦʚ 

ʠ ʚʧʣʦʪʴ ʜʦ ʛʨʘʥʠʮʳ ʩ ɹʝʣʦʨʫʩʩʠʝʡ ʠ ʜʘʣʝʝ ʜʦ ʆʨʰʠ ɼʥʝʧʨ ʪʝʯʝʪ ʥʘ ʶʛʦ-ʟʘʧʘʜ, 

ʟʘʪʝʤ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʤʝʥʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʪʝʯʝʥʠʷ. ʆʩʥʦʚʥʦʡ ʧʨʠʪʦʢ ɼʥʝʧʨʘ ʚ ʝʛʦ 

ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ ï ʨʝʢʘ ɺʦʧʴ. ɺʦʜʥʳʡ ʨʝʞʠʤ ɼʥʝʧʨʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ 

ʚʝʩʝʥʥʠʤ ʧʦʣʦʚʦʜʴʝʤ (5-8 ʤ, ʜʦ 9-12 ʤ ʚ ʩʫʞʝʥʠʷʭ ʜʦʣʠʥʳ), ʥʠʟʢʦʡ ʣʝʪʥʝʡ 

ʤʝʞʝʥʴʶ, ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ʣʝʪʥʠʤʠ ʠ ʦʩʝʥʥʠʤʠ ʧʘʚʦʜʢʘʤʠ (ʩ ʧʦʜʲʝʤʦʤ ʫʨʦʚʥʷ ʥʘ 

3-4 ʤ) ʠ ʟʠʤʥʝʡ ʤʝʞʝʥʴʶ. ɺʳʩʦʢʠʝ ʚʝʩʝʥʥʠʝ ʨʘʩʭʦʜʳ ʨʝʢʠ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʥʝʛʦʚʦʛʦ ʧʠʪʘʥʠʷ ʫ ʨʝʢ ʙʘʩʩʝʡʥʘ ʚʝʨʭʥʝʛʦ ɼʥʝʧʨʘ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʣʦʚʦʜʴʷ ʩʦʩʪʘʚʣʷʝʪ 60-70 ʜʥʝʡ, ʟʘ ʢʦʪʦʨʳʝ ʧʦ ʨʫʩʣʫ 

ʧʨʦʭʦʜʠʪ ʚ ʩʨʝʜʥʝʤ 65% ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ɼʥʝʧʨʘ (ɸʣʝʢʩʝʝʚʩʢʠʡ, ɾʫʢ, 2020). 

 

2.2. ʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʨʝʣʴʝʬʘ ʚ ʧʦʟʜʥʝʤ ʧʣʝʡʩʪʦʮʝʥʝ-ʛʦʣʦʮʝʥʝ 

ɺ ʪʝʯʝʥʠʝ ʧʣʝʡʩʪʦʮʝʥʘ ɼʥʝʧʨʦ-ɼʚʠʥʩʢʠʡ ʨʝʛʠʦʥ ʙʳʣ ʩʫʰʝʡ ʠ ʧʦʢʨʳʚʘʣʩʷ 

ʣʴʜʘʤʠ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʯʝʪʳʨʝʭ ʦʣʝʜʝʥʝʥʠʡ, ʯʪʦ ʚʳʟʚʘʣʦ ʩʠʣʴʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʜʦʣʝʜʥʠʢʦʚʦʡ ʨʘʚʥʠʥʳ ʠ ʧʨʠʚʝʣʦ ʢ ʧʝʨʝʩʪʨʦʡʢʝ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʡ ʩʝʪʠ 

(ʉʪʦʣʷʨʦʚʘ ʠ ʜʨ., 1964; ɺʦʨʦʪʥʠʢʦʚʘ ʠ ʜʨ., 2011). ɻʣʘʚʥʳʤʠ ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʤʠ 

ʘʛʝʥʪʘʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʣʝʜʫʝʪ ʥʘʟʚʘʪʴ ʤʦʩʢʦʚʩʢʠʡ ʠ ʚʘʣʜʘʡʩʢʠʡ ʣʝʜʥʠʢʦʚʳʝ 

ʧʦʢʨʦʚʳ. ʅʦ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ ʨʝʣʴʝʬʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʩ 

ʤʠʢʫʣʠʥʩʢʦʛʦ ʤʝʞʣʝʜʥʠʢʦʚʴʷ ʧʦ ʩʦʚʨʝʤʝʥʥʦʩʪʴ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʫʜʝʪ ʧʨʦʚʝʜʝʥ ʦʙʟʦʨ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ 

ʧʦʩʣʝʜʥʠʭ 129 ʪʳʩ. ʣʝʪ. ʕʪʦ ʚʨʝʤʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʢʫ ʧʦʟʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ ʠ 

ʵʧʦʭʝ ʛʦʣʦʮʝʥʘ, ʩʦʛʣʘʩʥʦ ʧʦʩʣʝʜʥʝʡ ʚʝʨʩʠʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʰʢʘʣʳ v2024/12 

(Cohen et al., 2013; updated) ï ʨʠʩ. 2.2.1.   
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ʈʠʩ. 2.2.1. ʌʨʘʛʤʝʥʪ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʰʢʘʣʳ (Cohen et al., 

2013; updated). 

 

ʄʠʢʫʣʠʥʩʢʦʝ ʤʝʞʣʝʜʥʠʢʦʚʴʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʤʦʨʩʢʦʡ ʠʟʦʪʦʧʥʦʡ ʩʪʘʜʠʠ 

(ʄʀʉ) 5ʝ, ʦʟʥʘʤʝʥʦʚʘʣʦʩʴ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʙʣʠʟʢʦʡ ʢ ʩʦʚʨʝʤʝʥʥʦʡ 

ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ, ʦʩʦʙʝʥʥʦ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ (ʚ ʙʘʩʩʝʡʥʝ ɼʥʝʧʨʘ), ʢʫʜʘ 

ʧʦʩʣʝʜʫʶʱʝʝ ʦʣʝʜʝʥʝʥʠʝ ʥʝ ʜʦʭʦʜʠʣʦ. ɺ ʤʠʢʫʣʠʥʩʢʦʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʣʦ 

ʦʙʨʘʟʦʚʘʥʠʝ ʛʣʫʙʦʢʠʭ ʫʟʢʠʭ ʜʦʣʠʥ, ʨʘʩʯʣʝʥʝʥʠʝ ʠ ʩʛʣʘʞʠʚʘʥʠʝ ʣʝʜʥʠʢʦʚʦʛʦ 

ʨʝʣʴʝʬʘ. ɺ ʵʪʦ ʚʨʝʤʷ ʟʘʢʦʥʯʠʣʦʩʴ ʥʘʢʦʧʣʝʥʠʝ ʘʣʣʶʚʠʷ ʪʨʝʪʴʝʡ ʥʘʜʧʦʡʤʝʥʥʦʡ 

ʪʝʨʨʘʩʳ (ʅʇʊ) ɼʥʝʧʨʘ ʠ ʝʛʦ ʢʨʫʧʥʳʭ ʧʨʠʪʦʢʦʚ, ʢʦʪʦʨʦʝ ʥʘʯʘʣʦʩʴ ʝʱʝ ʚ ʧʝʨʠʦʜ 

ʦʪʩʪʫʧʘʥʠʷ ʤʦʩʢʦʚʩʢʦʛʦ ʣʝʜʥʠʢʘ (ʉʪʦʣʷʨʦʚʘ ʠ ʜʨ., 1964).  

ɺ ʨʘʥʥʝʚʘʣʜʘʡʩʢʦʝ ʚʨʝʤʷ (ʄʀʉ 5d - ʄʀʉ 4) ʦʣʝʜʝʥʝʥʠʝ ʥʝ ʜʦʭʦʜʠʣʦ ʜʦ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ (Astakhov et a., 2016). ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʠʩʭʦʜʠʣʘ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʨʝʣʴʝʬʘ ʤʦʩʢʦʚʩʢʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʠ ʨʝʯʥʳʭ ʜʦʣʠʥ.  

ɺʦ ʚʨʝʤʷ ʩʨʝʜʥʝʚʘʣʜʘʡʩʢʦʛʦ ʤʝʞʩʪʘʜʠʘʣʘ (ʄʀʉ 3) ʥʘʯʘʣʘ ʬʦʨʤʠʨʦʚʘʪʴʩʷ 

ʚʪʦʨʘʷ ʅʇʊ ɼʥʝʧʨʘ (Panin et al., 2015). ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʧʦʟʜʥʝʣʝʜʥʠʢʦʚʳʤ 

ʤʘʢʩʠʤʫʤʦʤ ʨʝʢʠ ʙʘʩʩʝʡʥʘ ɼʥʝʧʨʘ ʚʨʝʟʘʣʠʩʴ, ʬʦʨʤʠʨʫʷ ʫʩʪʫʧ ʚʪʦʨʦʡ ʅʇʊ. 

ʇʦʩʣʝʜʥʝʝ ʦʣʝʜʝʥʝʥʠʝ ï ʧʦʟʜʥʝʚʘʣʜʘʡʩʢʦʝ ʠʣʠ ʦʩʪʘʰʢʦʚʩʢʦʝ 

(ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʄʀʉ 2) ï ʦʭʚʘʪʠʣʦ ʩʝʚʝʨʥʫʶ ʧʦʣʦʚʠʥʫ ɼʥʝʧʨʦ-ɼʚʠʥʩʢʦʛʦ 

ʨʝʛʠʦʥʘ, ʧʦʯʪʠ ʚʝʩʴ ʙʘʩʩʝʡʥ ɿʘʧʘʜʥʦʡ ɼʚʠʥʳ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʫʶ ʯʘʩʪʴ ʙʘʩʩʝʡʥʘ 

ɼʥʝʧʨʘ, ʛʨʘʥʠʮʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʣʝʜʥʠʢʘ (LGM) ʜʦʩʪʠʛʘʣʘ 

ʜʦʣʠʥʳ ɼʥʝʧʨʘ ʚ 20 ʢʤ ʥʠʞʝ ʧʦ ʪʝʯʝʥʠʶ ʦʪ ʉʤʦʣʝʥʩʢʘ (ʨʠʩ. 2.1.1). ʇʝʨʝʜʚʠʞʝʥʠʝ 

ʣʝʜʥʠʢʘ ʰʣʦ ʚ ʦʩʥʦʚʥʦʤ ʧʦ ʧʦʥʠʞʝʥʠʷʤ ʨʝʣʴʝʬʘ. ʆʙʨʘʟʦʚʘʥʠʝ ʢʦʥʝʯʥʦ-ʤʦʨʝʥʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ LGM ʜʘʪʠʨʫʝʪʩʷ ʧʝʨʠʦʜʦʤ 21-18 ʪʳʩ. ʢʘʣ. ʣ.ʥ. (Astakhov et al., 2016). 
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ʆʩʥʦʚʥʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ ʧʦʷʚʠʣʠʩʴ ʚ ʭʦʜʝ ʣʝʜʥʠʢʦʚʦʡ ʘʢʢʫʤʫʣʷʮʠʠ 

ʧʦʷʚʠʣʠʩʴ (ʢʦʥʝʯʥʦ-ʤʦʨʝʥʥʳʝ ʛʨʷʜʳ, ʤʝʣʢʦʭʦʣʤʠʩʪʳʝ ʨʘʚʥʠʥʳ) ʠ ʚ ʧʝʨʠʦʜ ʪʘʷʥʠʷ 

ʣʴʜʘ (ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʝ ʨʘʚʥʠʥʳ ʠ ʣʦʞʙʠʥʳ) (ʉʪʦʣʷʨʦʚʘ ʠ ʜʨ., 1964).  ʇʨʠ ʵʪʦʤ, 

ʨʝʣʴʝʬ ʛʣʷʮʠʦʜʝʧʨʝʩʩʠʡ ʦʢʦʥʯʘʪʝʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʧʦʟʞʝ, ʯʝʤ ʭʦʣʤʠʩʪʦ-

ʛʨʷʜʦʚʳʡ ʨʝʣʴʝʬ ʢʨʘʝʚʳʭ ʠ ʨʘʜʠʘʣʴʥʳʭ ʟʦʥ (ʥʘ ʢʦʥʪʘʢʪʝ ʣʝʜʥʠʢʦʚʳʭ ʣʦʧʘʩʪʝʡ ʠ 

ʷʟʳʢʦʚ) ʧʦ ʧʨʠʯʠʥʝ ʙʦʣʝʝ ʧʦʩʪʝʧʝʥʥʦʛʦ ʦʩʚʦʙʦʞʜʝʥʠʷ ʦʪ ʣʴʜʘ ʠ ʧʨʠʣʝʜʥʠʢʦʚʳʭ 

ʦʟʝʨ (ʌʘʫʩʪʦʚʘ, 1998). 

ʀʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʙʳʣʘ ʧʦʢʨʳʪʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʃʦʚʘʪʴʩʢʦʡ 

ʣʦʧʘʩʪʴʶ ʃʘʜʦʞʩʢʦʛʦ ʣʝʜʥʠʢʦʚʳʤ ʧʦʪʦʢʘ (ʏʝʙʦʪʘʨʝʚʘ, 1977). ɼʝʛʣʷʮʠʘʮʠʷ ʚ ʟʦʥʝ 

LGM ʧʨʦʭʦʜʠʣʦ ʘʨʝʘʣʴʥʦ (ʩ ʨʘʩʧʘʜʦʤ ʥʘ ʛʣʳʙʳ ʤʸʨʪʚʦʛʦ ʣʴʜʘ) ʜʣʷ ʚʩʝʡ ʣʦʧʘʩʪʠ, 

ʥʦ ʫ ʦʪʜʝʣʴʥʳʭ ʷʟʳʢʦʚ ʝʩʪʴ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʝ ʢʨʘʝʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʯʪʦ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʜʝʛʣʷʮʠʘʮʠʠ ʬʨʦʥʪʘʣʴʥʦʛʦ ʪʠʧʘ (ʏʝʙʦʪʘʨʝʚʘ, 1977). ʅʘʧʨʠʤʝʨ, 

ʩʪʨʦʝʥʠʝ ʢʨʘʝʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ɼʚʠʥʩʢʦ-ʂʘʩʧʣʷʥʩʢʦʛʦ ʷʟʳʢʘ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʝʛʦ 

ʜʝʛʣʷʮʠʘʮʠʷ ʧʨʦʠʩʭʦʜʠʣʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʬʨʦʥʪʘʣʴʥʦ (ʩ ʦʩʮʠʣʣʷʮʠʷʤʠ) ʠ ʙʳʣʘ 

ʩʚʷʟʘʥʘ ʩ ʘʢʪʠʚʥʳʤ ʣʴʜʦʤ. ʅʦ ʩʣʦʞʥʦ ʨʘʩʯʣʝʥʝʥʥʳʡ ʚʳʩʦʢʠʡ ʜʦʚʘʣʜʘʡʩʢʠʡ ʨʝʣʴʝʬ 

ʩ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳʤʠ ʣʦʞʙʠʥʘʤʠ ʧʨʠʚʝʣ ʢ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʣʴʜʘ ʠ ʜʦʚʦʣʴʥʦ 

ʙʳʩʪʨʦʤʫ ʧʝʨʝʭʦʜʫ ʢ ʧʘʩʩʠʚʥʦʡ ʬʘʟʝ. ʅʘ ʜʥʠʱʘʭ ʣʦʞʙʠʥ ʠ ʧʦ ʠʭ ʙʦʨʪʘʤ 

ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʬʦʨʤʳ ʤʝʨʪʚʦʛʦ ʣʴʜʘ, ʥʘʧʨʠʤʝʨ, ʄʠʢʫʣʠʥʩʢʦ-ʈʫʪʘʚʝʯʴʩʢʘʷ 

ʣʦʞʙʠʥʘ (ʏʝʙʦʪʘʨʝʚʘ, 1977). 

ʊʘʣʳʝ ʣʝʜʥʠʢʦʚʳʝ ʚʦʜʳ ʚ ʤʘʢʩʠʤʫʤ ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ ʩʪʝʢʘʣʠ ʥʘ 

ʟʘʧʘʜ ʧʦ ʜʦʣʠʥʝ ɼʥʝʧʨʘ ʠʣʠ ʥʘ ʚʦʩʪʦʢ ʧʦ ʜʦʣʠʥʝ ʨʝʢʠ ɺʦʣʛʠ ʠ ʝʝ ʧʨʠʪʦʢʦʚ 

(ʌʘʫʩʪʦʚʘ, 1998; Panin et al., 2020). ʂʨʘʪʢʦʚʨʝʤʝʥʥʦ-ʞʠʚʫʱʠʝ ʧʨʠʣʝʜʥʠʢʦʚʳʝ 

ʚʦʜʦʝʤʳ ʠ ʯʝʪʢʦʚʠʜʥʳʝ ʦʟʝʨʘ ʚ ʨʘʩʰʠʨʝʥʠʷʭ ʨʝʢ ʟʜʝʩʴ ʙʳʩʪʨʦ ʧʝʨʝʩʪʘʚʘʣʠ 

ʩʫʱʝʩʪʚʦʚʘʪʴ (ʌʘʫʩʪʦʚʘ, 1998). 

ʉʪʘʜʠʠ ʦʪʩʪʫʧʘʥʠʷ ʣʝʜʥʠʢʘ ʜʘʪʠʨʫʶʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʜʠʘʧʘʟʦʥʘʭ: 

ʚʝʧʩʦʚʩʢʘʷ ʩʪʘʜʠʷ ï 18-17 ʪʳʩ. ʢʘʣ. ʣ.ʥ., ʢʨʝʩʪʝʮʢʘʷ ï 14-15 ʪʳʩ. ʢʘʣ. ʣ.ʥ. (Astakhov 

et al., 2016). ʂʨʝʩʪʝʮʢʘʷ ʬʘʟʘ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʙʣʠʞʝ ʧʦ ʚʦʟʨʘʩʪʫ ʢ ʣʫʞʩʢʦʡ (13-14 

ʪʳʩ. ʢʘʣ. ʣ.ʥ.), ʯʝʤ ʢ ʚʝʧʩʦʚʩʢʦʡ. 

ʊʘʣʳʝ ʚʦʜʳ ʚʦ ʚʨʝʤʷ ʢʨʝʩʪʝʮʢʦʡ ʬʘʟʳ ʩʪʝʢʘʣʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʥʘ ʶʛʦ-

ʟʘʧʘʜ, ʚ ʩʠʩʪʝʤʫ ʧʨʦʛʣʷʮʠʘʣʴʥʦʛʦ ʇʦʣʦʮʢʦʛʦ ʦʟʝʨʘ (Korsakova et al., 2023). 

ʉʬʦʨʤʠʨʦʚʘʥʥʳʡ ʤʦʩʢʦʚʩʢʠʤ ʣʝʜʥʠʢʦʤ ʛʨʷʜʦʚʦ-ʭʦʣʤʠʩʪʳʡ ʨʝʣʴʝʬ ʷʚʠʣʩʷ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʨʝʛʨʘʜʦʡ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʘʣʜʘʡʩʢʦʛʦ ʣʝʜʥʠʢʘ, ʘ ʪʘʢʞʝ ʧʦʩʣʫʞʠʣ 
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ʧʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʩʚʦʙʦʜʥʦʛʦ ʩʪʦʢʘ ʝʛʦ ʪʘʣʳʭ ʚʦʜ ʢ ʶʛʫ. ɺ ʭʦʜʝ ʜʝʛʣʷʮʠʘʮʠʠ ʵʪʦ 

ʚʳʟʚʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʰʠʨʥʳʭ ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʙʘʩʩʝʡʥʦʚ, ʪʘʢʠʭ ʢʘʢ 

ʄʝʞʠʥʩʢʦʝ, ʂʘʩʧʣʷʥʩʢʦʝ, ɾʠʞʠʮʢʦʝ, ʊʦʨʦʧʝʮʢʦʝ ʠ ʙʦʣʝʝ ʣʦʢʘʣʴʥʳʝ, ʠ 

ʢʦʨʦʪʢʦʞʠʚʫʱʠʝ ʧʨʠʣʝʜʥʠʢʦʚʳʝ ʚʦʜʦʝʤʳ (ʂʚʘʩʦʚ, 1975; Gorlach et al., 2017). 

ɺ ʭʦʜʝ ʜʝʛʣʷʮʠʘʮʠʠ ʥʘ ʚʦʜʦʨʘʟʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ, ʥʝ ʧʦʢʨʳʚʘʚʰʝʡʩʷ 

ʣʝʜʥʠʢʦʤ ʠʣʠ ʧʨʠʣʝʜʥʠʢʦʚʳʤʠ ʦʟʝʨʘʤʠ, ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʠ ʧʝʨʝʦʪʢʣʘʜʳʚʘʣʠʩʴ 

ʧʝʨʠʛʣʷʮʠʘʣʴʥʳʝ ʠ ʜʝʣʶʚʠʘʣʴʥʳʝ ʦʩʘʜʢʠ (ɺʦʨʦʪʥʠʢʦʚʘ ʠ ʜʨ., 2011).  

ɺ ʄʀʉ 2 ʜʦʣʠʥʘ ɼʥʝʧʨʘ ʠʩʧʳʪʳʚʘʣʘ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʦʛʣʷʮʠʘʣʴʥʳʭ ʵʬʬʝʢʪʦʚ 

ï ʣʝʜʥʠʢʦʚʦʝ ʧʦʜʧʨʫʞʠʚʘʥʠʝ ʦʜʥʦʛʦ ʠʟ ʷʟʳʢʦʚ ʣʝʜʥʠʢʘ ʚ 15 ʢʤ ʥʠʞʝ ʉʤʦʣʝʥʩʢʘ ʠ 

ʧʦʜʥʷʪʠʝ ʢʦʤʧʝʥʩʘʮʠʦʥʥʦʛʦ ʚʘʣʘ (ʚʦʟʜʳʤʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʝʨʝʜ ʢʨʘʝʤ ʣʝʜʥʠʢʘ). 

ʆʥʠ ʦʙʫʩʣʦʚʠʣʠ ʧʨʝ-LGM ʚʨʝʟʘʥʠʝ, ʧʦʩʣʝʜʫʶʱʫʶ ʘʢʢʫʤʫʣʷʮʠʶ ʚ ʧʠʢ 

ʦʣʝʜʝʥʝʥʠʷ, ʜʘʣʴʥʝʡʰʝʝ ʚʨʝʟʘʥʠʝ ʚ ʧʦʟʜʥʝʣʝʜʥʠʢʦʚʴʝ (ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʡ ʚʘʣ 

ʠʟʤʝʥʠʣ ʫʢʣʦʥ ʜʦʣʠʥʳ) (Panin et al., 2015). 

ɺ ʧʠʢ ʦʣʝʜʝʥʝʥʠʷ ʙʘʩʩʝʡʥ ɿʘʧʘʜʥʦʡ ɼʚʠʥʳ ʙʳʣ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʢʨʳʪ 

ʣʝʜʥʠʢʦʤ ʠʣʠ ʚʦʜʘʤʠ ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʦʟʝʨ. ɺ ʧʝʨʠʦʜ ʜʝʛʣʷʮʠʘʮʠʠ ʨʝʯʥʘʷ ʩʝʪʴ 

ʥʘʯʘʣʘ ʚʦʟʨʦʞʜʘʪʴʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʚʪʦʨʦʡ ʅʇʊ, ʢʦʪʦʨʦʝ ʟʘʚʝʨʰʠʣʦʩʴ ʚ ʘʣʣʝʨʜyʝ 

(ʇʘʚʣʦʚʩʢʘʷ, ɿʝʨʥʠʮʢʘʷ, 1995). ɼʘʥʥʘʷ ʪʝʨʨʘʩʘ ʩʠʥʭʨʦʥʥʘ ʦʟʝʨʥʳʤ ʪʝʨʨʘʩʘʤʠ, 

ʷʚʣʷʶʱʠʤʠʩʷ ʨʝʣʠʢʪʘʤʠ ʣʝʜʥʠʢʦʚʳʭ ʚʦʜʦʝʤʦʚ (ʃʦʧʘʪʥʠʢʦʚ, ʄʝʨʢʫʣʦʚ, 1964). 

ʇʝʨʚʘʷ ʅʇʊ ɿʘʧʘʜʥʦʡ ɼʚʠʥʳ ʠ ʝʸ ʢʨʫʧʥʳʭ ʧʨʠʪʦʢʦʚ ʥʘʯʘʣʘ ʬʦʨʤʠʨʦʚʘʪʴʩʷ 

ʥʘ ʨʫʙʝʞʝ ʧʦʟʜʥʝʚʘʣʜʘʡʩʢʦʛʦ ʚʨʝʤʝʥʠ ʠ ʛʦʣʦʮʝʥʘ. ʋ ʠʩʪʦʢʘ ɿʘʧʘʜʥʦʡ ɼʚʠʥʳ, ʥʝ 

ʧʝʨʝʢʨʳʚʘʚʰʝʛʦʩʷ ʣʝʜʥʠʢʦʤ, ʜʘʥʥʘʷ ʪʝʨʨʘʩʘ ʧʦʟʜʥʝʚʘʣʜʘʡʩʢʘʷ, ʘ ʥʠʞʝ ʧʦ ʪʝʯʝʥʠʶ 

ï ʛʦʣʦʮʝʥʦʚʘʷ (ʊʨʝʪʴʷʢʦʚ ʠ ʜʨ., 1967).  

ɺ ʛʦʣʦʮʝʥʝ ʨʝʣʴʝʬ, ʩʦʟʜʘʥʥʳʡ ʥʘ ʧʨʝʜʳʜʫʱʠʭ ʵʪʘʧʘʭ, ʙʳʣ ʚʠʜʦʠʟʤʝʥʝʥ 

ʨʝʯʥʦʡ ʵʨʦʟʠʝʡ ʠ ʘʢʢʫʤʫʣʷʮʠʝʡ, ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʨʝʯʥʳʭ ʜʝʣʴʪ, ʦʟʝʨʥʦ-

ʘʣʣʶʚʠʘʣʴʥʳʭ, ʦʟʝʨʥʳʭ ʠ ʤʦʨʩʢʠʭ ʨʘʚʥʠʥ, ʢʘʨʩʪʦʚʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ, ʩʢʣʦʥʦʚʳʤʠ 

ʠ ʵʦʣʦʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʨʦʩʪʦʤ ʪʦʨʬʷʥʠʢʦʚ, ʟʘʨʘʩʪʘʥʠʝʤ ʦʟʝʨ ʠ ʪʝʭʥʦʛʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ.  

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʛʦʣʦʮʝʥʘ ʚ ʜʦʣʠʥʝ ɿʘʧʘʜʥʦʡ ɼʚʠʥʳ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʧʦʡʤʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʜʣʠʪʝʣʴʥʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ ʧʦʡʤʝʥʥʦʛʦ ʘʣʣʶʚʠʷ, ʝʛʦ ʤʦʱʥʦʩʪʴ 

ʥʝʚʝʣʠʢʘ, ʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʬʨʘʛʤʝʥʪʘʨʥʦ. 

ʅʘ ʨʫʙʝʞʝ ʛʦʣʦʮʝʥʘ ʚ ʜʦʣʠʥʝ ɼʥʝʧʨʘ ʥʘʢʘʧʣʠʚʘʣʩʷ ʘʣʣʶʚʠʡ ʧʝʨʚʦʡ ʅʇʊ, ʘ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʛʦʣʦʮʝʥʘ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʜʚʫʭʫʨʦʚʥʝʚʘʷ ʧʦʡʤʘ. ɼʣʷ ʜʦʣʠʥʳ 



58 

ɼʥʝʧʨʘ ʚ ʛʦʣʦʮʝʥʝ ʦʪʤʝʯʘʶʪʩʷ ʚʳʨʘʞʝʥʥʳʝ ʘʢʢʫʤʫʣʷʪʠʚʥʦ-ʵʨʦʟʠʦʥʥʳʝ ʮʠʢʣʳ, 

ʢʦʨʨʝʣʠʨʫʶʱʠʝ ʩ ʢʦʣʝʙʘʥʠʷʤʠ ʚʦʜʥʦʩʪʠ (Panin et al., 2015). 

 

2.3. ʈʝʣʴʝʬ ʦʙʣʘʩʪʠ ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ 

ʊʘʢ ʢʘʢ ʚ ʦʩʥʦʚʥʦʤ ʪʝʨʨʠʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʥʘʜʣʝʞʠʪ ʦʙʣʘʩʪʠ 

ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ, ʪʦ ʦʭʘʨʘʢʪʝʨʠʟʫʝʤ ʨʝʣʴʝʬʝ ʵʪʦʡ ʦʙʣʘʩʪʠ ʧʦʜʨʦʙʥʝʝ. 

ʕʢʟʘʨʘʮʠʦʥʥʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʨʝʛʠʦʥʘ ʧʦʯʪʠ ʥʝʪ, ʪʘʢ ʢʘʢ 

ʪʝʨʨʠʪʦʨʠʷ ʨʘʩʧʦʣʦʞʝʥ ʚ ʟʦʥʝ ʘʢʢʫʤʫʣʷʮʠʠ ʧʦʩʣʝʜʥʝʛʦ ʣʝʜʥʠʢʦʚʦʛʦ ʧʦʢʨʦʚʘ (ʧʦ 

ɸ.ɸ. ɸʩʝʝʚʫ, 1974). ʇʦ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʪʝʨʨʠʪʦʨʠʷ 

ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʦʚʠʥʮʠʠ ʣʝʜʥʠʢʦʚʦʛʦ ʠ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʦʛʦ ʨʝʣʴʝʬʘ ʦʩʪʘʰʢʦʚʩʢʦʛʦ 

(ʧʦʩʣʝʜʥʝʛʦ) ʦʣʝʜʝʥʝʥʠʷ, ʢ ʜʠʩʪʘʣʴʥʦʡ ʟʦʥʝ (ʚʥʝʰʥʝʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʣʘʚʥʦʤʫ 

ʢʦʥʝʯʥʦ-ʤʦʨʝʥʥʦʤʫ ʧʦʷʩʫ) (ɺʝʨʙʠʮʢʠʡ ʠ ʜʨ., 2012).  

ɺ ʨʝʣʴʝʬʝ ʪʝʨʨʠʪʦʨʠʠ ʚʳʨʘʞʝʥʳ ʥʝʩʢʦʣʴʢʦ ʢʦʥʝʯʥʦ-ʤʦʨʝʥʥʳʭ ʧʦʷʩʦʚ, 

ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʪʘʜʠʷʤ ʜʝʛʣʷʮʠʘʮʠʠ ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ. ʕʪʠ ʩʪʘʜʠʠ ï 

ɽʜʨʦʚʩʢʘʷ (=ɹʦʣʦʛʦʚʩʢʘʷ/ʤʘʢʩʠʤʘʣʴʥʘʷ), ɺʝʧʩʦʚʩʢʘʷ ʠ ʂʨʝʩʪʝʮʢʘʷ ï ʦʙʦʟʥʘʯʝʥʳ 

ʥʘ ʨʠʩ. 2.1.1 (Kalm, 2012; Astakhov et al., 2016). ʌʦʨʤʳ ʣʝʜʥʠʢʦʚʦʛʦ ʨʝʣʴʝʬʘ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʦʜʚʠʞʝʥʠʷ ʣʝʜʥʠʢʘ (LGM) ʚʳʨʘʞʝʥʳ ʥʝ ʪʘʢ ʷʨʢʦ, ʢʘʢ ʬʦʨʤʳ 

ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʩʪʘʜʠʡ, ʪʘʢ ʢʘʢ ʦʙʨʘʟʦʚʘʥʳ ʙʦʣʝʝ ʪʦʥʢʠʤ ʣʴʜʦʤ (ʏʝʙʦʪʘʨʝʚʘ, 1977). 

ʅʘ ʩʢʣʦʥʘʭ ʉʤʦʣʝʥʩʢʦ-ʄʦʩʢʦʚʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʟʦʥʘ LGM ʦʙʦʟʥʘʯʝʥʘ 

ʢʘʤʦʚʳʤʠ ʪʝʨʨʘʩʘʤʠ ʠ ʢʘʤʘʤʠ, ʟʘʥʜʨʘʤʠ ʚ ʧʦʥʠʞʝʥʠʷʭ ʠ ʨʝʯʥʳʭ ʜʦʣʠʥʘʭ 

(Korsakova et al., 2022a; Panin et al., 2020). ʅʘʜʚʠʛʦʚʳʝ ʤʦʨʝʥʳ ʠʟʚʝʩʪʥʳ ʥʘ ʩʝʚʝʨʦ-

ʟʘʧʘʜʝ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʧʨʝʜʝʣʘʭ ʉʣʦʙʦʜʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʠ ʉʤʦʣʝʥʩʢʦʛʦ 

ʇʦʦʟʝʨʴʷ (ʄʘʢʢʘʚʝʝʚ ʠ ʜʨ., 2020). ʂʨʘʝʚʘʷ ʟʦʥʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʦʜʚʠʞʝʥʠʷ ʥʘ 

ɺʘʣʜʘʡʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʭʦʣʤʠʩʪʳʤʠ ʤʦʨʝʥʘʤʠ, ʢʘʤʘʤʠ ʠ 

ʢʘʤʦʚʳʤʠ ʪʝʨʨʘʩʘʤʠ, ʨʘʜʠʘʣʴʥʳʤʠ ʦʟʘʤʠ, ʧʦʜʣʝʜʥʠʢʦʚʳʤʠ ʢʘʥʘʣʘʤʠ, ʦʟʝʨʥʳʤʠ 

ʢʦʪʣʦʚʠʥʘʤʠ ʚ ʵʢʟʘʨʘʮʠʦʥʥʳʤʠ ʣʦʞʙʠʥʘʤʠ (ʄʘʢʢʘʚʝʝʚ ʠ ʜʨ., 2020). ɼʣʷ 

ʜʠʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʵʪʦʡ ʟʦʥʳ ʭʘʨʘʢʪʝʨʥʳ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʜʝʣʴʪʳ ʠ ʟʘʥʜʨʳ 

(Panin et al., 2020). 

ɺʝʧʩʦʚʩʢʘʷ ʟʦʥʘ ï ʵʪʦ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ (250-300 ʤ ʥʘʜ ʫ.ʤ.) ʠ ʰʠʨʦʢʘʷ 

ʧʦʣʦʩʘ ʢʨʘʝʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ɺɽʈ ʠ ʢʦʥʢʨʝʪʥʦ ɺʘʣʜʘʡʩʢʦʡ 

ʚʦʟʚʳʰʝʥʥʦʩʪʠ (Astakhov et al., 2016). ʂʦʤʧʣʝʢʩ ʢʦʥʝʯʥʦ-ʤʦʨʝʥʥʳʭ ʛʨʷʜ ʠ 

ʤʝʞʣʦʧʘʩʪʥʳʭ ʤʘʩʩʠʚʦʚ, ʘ ʪʘʢʞʝ ʣʝʜʥʠʢʦʚʳʭ ʣʦʞʙʠʥ ʚʳʧʘʭʠʚʘʥʠʷ, ʚ ʩʝʚʝʨʦ-
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ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʫʣʴʩʠʨʫʶʱʝʤ ʦʪʩʪʫʧʘʥʠʠ ʢʨʦʤʢʠ ʃʦʚʘʪʩɹʢʦʡ 

ʣʦʧʘʩʪʠ ʢ ʚʝʧʩʦʚʩʢʠʤ ʢʨʘʝʚʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ (Korsakova et al., 2023). ɺ ʩʘʤʦʡ 

ʚʳʩʦʢʦʡ ʯʘʩʪʠ ɺʘʣʜʘʡʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʛʨʘʥʠʮʘ ʢʨʘʷ ʣʝʜʥʠʢʘ ʩʤʝʩʪʠʣʘʩʴ ʚʩʝʛʦ 

ʥʘ 20-60 ʢʤ ʦʪ ʬʨʦʥʪʘ LGM ʢ ʚʝʧʩʦʚʩʢʦʤʫ ʤʦʨʝʥʥʦʤʫ ʧʦʷʩʫ (Astakhov et al., 2016). 

ʂʨʝʩʪʝʮʢʠʝ ʢʨʘʝʚʳʝ ʢʦʤʧʣʝʢʩʳ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʣʝʜʥʠʢʦʚʦʤ ʫʩʪʫʧʝ, 

ʨʘʟʜʝʣʷʁ ʱʝʤ ʤʦʨʝʥʥʳʝ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ɺʘʣʜʘʷ (ʚʳʰʝ 200 ʤ ʥʘʜ ʫ.ʤ.) ʠ 

ʧʨʦʢʩʠʤʘʣʴʥʫʶ ʛʣʷʮʠʦʜʠʧʨʝʩʩʠʶ ɹʘʣʪʠʡʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ (50-100 ʤ ʥʘʜ ʫ.ʤ.). 

ɿʜʝʩʴ ʥʘʙʣʶʜʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʬʦʨʤʳ ʘʢʪʠʚʥʦʛʦ ʣʝʜʥʠʢʦʚʦʛʦ ʜʚʠʞʝʥʠʷ, 

ʪʘʢʠʝ ʢʘʢ ʣʝʜʥʠʢʦʚʳʝ ʛʨʷʜʳ ʠ ʦʟʳ, ʘ ʪʘʢʞʝ ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʝ ʜʝʣʴʪʳ ʠ ʪʝʨʨʘʩʳ 

(ʄʘʣʘʭʦʚʩʢʠʡ, ʄʘʨʢʦʚ, 1969). ɺ ʩʦʩʪʘʚ ʂʨʝʩʪʦʚʩʢʦʛʦ ʤʦʨʝʥʥʦʛʦ ʧʦʷʩʘ ʚʭʦʜʷʪ ʢʘʤʳ 

ʠ ʢʘʤʦʚʳʝ ʪʝʨʨʘʩʳ, ʥʝʙʦʣʴʰʠʝ ʦʟʝʨʥʦ-ʣʝʜʥʠʢʦʚʳʝ ʨʘʚʥʠʥʳ (Korsakova et al., 

2023).  

ʇʦ ʜʘʥʥʳʤ ʛʣʷʮʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʶ 

ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ ɹʝʣʘʨʫʩʠ (ʨʠʩ. 2.3.1) ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ ʶʞʥʦʡ ʧʝʨʠʬʝʨʠʠ ʃʦʚʘʪʴʩʢʦʡ ʣʝʜʥʠʢʦʚʦʡ 

ʣʦʧʘʩʪʠ ʠ ʟʘʧʘʜʥʦʛʦ ʣʝʜʦʨʘʟʜʝʣʘ ʤʝʞʜʫ ʥʝʡ ʠ ʏʫʜʩʢʠʤ ʣʝʜʥʠʢʦʚʳʤ ʧʦʪʦʢʦʤ 

(ʂʘʨʧʫʭʠʥʘ, ʉʠʟʦʚ, 2020).  

ʆʟʦʚʦ-ʢʘʤʦʚʳʝ ʣʘʥʜʰʘʬʪʳ ʯʘʩʪʦ ʩʦʯʝʪʘʶʪʩʷ ʩ ʛʣʷʮʠʦʢʘʨʩʪʦʚʳʤʠ 

ʜʝʧʨʝʩʩʠʷʤʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʦ ʩ ʜʣʠʪʝʣʴʥʳʤ ʪʘʷʥʠʝʤ ʤʘʩʩʠʚʦʚ 

ʤʝʨʪʚʦʛʦ ʣʴʜʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʢʘʤʦʚ, ʦʟʦʚ ʠ ʛʣʷʮʠʦʢʘʨʩʪʦʚʳʭ ʟʘʧʘʜʠʥ ʧʨʠʫʨʦʯʝʥ rʢ 

ʪʝʨʨʠʪʦʨʠʠ ʩʝʚʝʨʥʝʝ ʨ. ɼʥʝʧʨ ï ʟʦʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ɼʚʠʥʩʢʦ-ʂʘʩʧʣʷʥʩʢʦʛʦ 

ʣʝʜʥʠʢʦʚʦʛʦ ʷʟʳʢʘ. ʕʪʦ, ʚʝʨʦʷʪʥʦ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʚ ʜʘʥʥʦʡ 

ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʳʭ ʙʣʦʢʦʚ ʤʝʨʪʚʦʛʦ ʣʴʜʘ (ʂʘʨʧʫʭʠʥʘ, ʉʠʟʦʚ, 2020). 

ʉʨʝʜʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ ʚʳʜʝʣʷʶʪʩʷ ʣʦʞʙʠʥʳ ʩʪʦʢʘ ʪʘʣʳʭ 

ʣʝʜʥʠʢʦʚʳʭ ʚʦʜ, ʢʨʫʧʥʝʡʰʠʝ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 2.3.1. ɺ ʧʨʝʜʝʣʘʭ 

ʫʯʘʩʪʢʘ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʚʳʜʝʣʝʥʳ ʣʦʞʙʠʥʳ ʩʪʦʢʘ, ʢʦʪʦʨʳʝ ʣʠʙʦ ʦʧʦʷʩʳʚʘʶʪ 

ʢʨʘʝʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʣʠʙʦ ʧʨʦʜʦʣʞʘʶʪ ʣʠʥʠʶ ʙʳʚʰʝʛʦ ʢʨʘʷ ʣʝʜʥʠʢʘ ʚʦ 

ʚʥʝʣʝʜʥʠʢʦʚʫʶ ʦʙʣʘʩʪʴ. ʊʘʢʞʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʨʘʜʠʘʣʴʥʳʝ ʣʦʞʙʠʥʳ, 

ʧʝʨʝʩʝʢʘʶʱʠʝ ʢʨʘʝʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʃʠʤʥʦʛʣʷʮʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ ʧʨʠʫʨʦʯʝʥʳ ʢ 

ʧʦʥʠʞʝʥʥʳʤ ʯʘʩʪʷʤ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ (ʚʜʦʣʴ ʨʝʢ ʂʘʩʧʣʷ, ʃʫʯʝʩʘ, ɹʝʨʝʟʠʥʘ ʠ 

ɼʥʝʧʨ) ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʟʜʝʣʝʥʳ ʩʠʩʪʝʤʘʤʠ ʢʨʘʝʚʳʭ ʢʦʤʧʣʝʢʩʦʚ (ʂʘʨʧʫʭʠʥʘ, 

ʉʠʟʦʚ, 2020). 
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ʈʠʩ. 2.3.1 ɻʣʷʮʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʜʣʷ ʯʘʩʪʠ ɼʥʝʧʨʦ-ɼʚʠʥʩʢʦʛʦ ʨʝʛʠʦʥʘ 

(ʂʘʨʧʫʭʠʥʘ, ʉʠʟʦʚ, 2020). 1 ï ʢʨʘʝʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ; 2 ï ʣʦʞʙʠʥʳ ʩʪʦʢʘ ʪʘʣʳʭ ʣʝʜʥʠʢʦʚʳʭ 

ʚʦʜ; ʦʟʳ: 3 ï ʚʳʜʝʣʝʥʥʳʝ ʧʦ ɼɿɿ, 4 ï ʧʦ ʬʦʥʜʦʚʳʤ ʠ ʧʦʣʝʚʳʤ ʤʘʪʝʨʠʘʣʘʤ; ʢʘʤʳ: 5 ï 

ʚʳʜʝʣʝʥʥʳʝ ʧʦ ɼɿɿ, 6 ï ʧʦ ʬʦʥʜʦʚʳʤ ʤʘʪʝʨʠʘʣʘʤ; 7 ï ʛʣʷʮʠʦʢʘʨʩʪʦʚʳʝ ʧʦʥʠʞʝʥʠʷ; 8 ï 

ʣʠʤʥʦʛʣʷʮʠʘʣʴʥʳʝ ʨʘʚʥʠʥʳ (ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʙʳʚʰʠʭ ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʦʟʝʨ); 9 ï 

ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ; 10 ï ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʛʨʘʥʠʮʘ; 11 ï ʛʠʜʨʦʩʝʪʴ; 12 ï ʦʟʝʨʘ. ɹʝʣʳʡ 

ʧʫʥʢʪʠʨʥʳʡ ʢʦʥʪʫʨ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʠʩ. 2.1.1ʚ. 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ ʠ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʡ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ 

ʧʨʝʜʦʧʨʝʜʝʣʠʣʠ ʨʘʟʥʫʶ ʩʪʝʧʝʥʴ ʟʘʦʟʝʨʝʥʥʦʩʪʠ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʦʙʣʘʩʪʝʡ. ɿʘ 

ʧʨʝʜʝʣʘʤʠ ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ ʦʟʝʨ ʤʘʣʦ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʧʥʳʝ ʠ ʥʝʛʣʫʙʦʢʠʝ 

ʦʟʝʨʘ ʩʦʭʨʘʥʠʣʠʩʴ ʟʜʝʩʴ ʚ ʤʝʩʪʘʭ ʧʦʥʠʞʝʥʠʡ ʜʨʝʚʥʝʛʦ ʨʝʣʴʝʬʘ. ʂ ʪʦʤʫ ʞʝ ʠʤʝʝʪʩʷ 

ʤʥʦʛʦ ʤʝʣʢʠʭ ʧʦʡʤʝʥʥʳʭ ʦʟʝʨ ʚ ʜʦʣʠʥʘʭ ʨʝʢ, ʥʝ ʧʝʨʝʢʨʳʚʘʚʰʠʭʩʷ ʚʘʣʜʘʡʩʢʠʤ 

ʣʝʜʥʠʢʦʤ (ʉʫʙʝʪʪʦ, 2009). 
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ɺ ʠʩʩʣʝʜʫʝʤʦʤ ʨʝʛʠʦʥʝ ʧʨʦʷʚʣʷʝʪʩʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʚ ʦʟʝʨʥʦʩʪʠ, 

ʥʦ ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʷʭ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ. ʆʯʝʚʠʜʥʳ ʨʘʟʣʠʯʠʷ ʚ ʩʪʨʦʝʥʠʠ 

ʨʝʯʥʳʭ ʜʦʣʠʥ ʚ ʧʨʝʜʝʣʘʭ ʟʦʥʳ ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ ʠ ʟʘ ʥʠʤʠ, ʪ.ʢ. ʚʦ ʚʨʝʤʷ 

ʚʘʣʜʘʡʩʢʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʨʝʢʠ, ʥʝ ʧʝʨʝʢʨʳʪʳʝ ʣʝʜʥʠʢʦʤ, ʧʨʦʜʦʣʞʘʣʠ ʦʪʢʣʘʜʳʚʘʪʴ 

ʘʣʣʶʚʠʡ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʚʦʠ ʜʦʣʠʥʳ. 

ɺ ʩʪʨʦʝʥʠʠ ʜʦʣʠʥʳ ʚʝʨʭʥʝʛʦ ɼʥʝʧʨʘ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʚʳʜʝʣʷʶʪ 

ʜʚʫʭʫʨʦʚʥʝʚʫʶ ʧʦʡʤʫ (3,6-6 ʤ ʠ 7-9 ʤ) ʠ ʪʨʠ ʥʘʜʧʦʡʤʝʥʥʳʝ ʪʝʨʨʘʩʳ ʩ ʚʳʩʦʪʘʤʠ 

20-24 ʤ, 13-15 ʤ, 9-11 ʤ (ʉʪʦʣʷʨʦʚʘ ʠ ʜʨ., 1964). ɺ ʨʘʡʦʥʝ ʩ. ɻʥʝʟʜʦʚʦ ʦʧʠʩʘʥʳ ʜʚʘ 

ʫʨʦʚʥʷ ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩ: 10-13 ʤ ʧʝʨʚʘʷ ʠ 13-15 ʤ ʚʪʦʨʘʷ (Panin et al., 2014). 

ʈʝʯʥʘʷ ʩʝʪʴ ʚ ʟʦʥʝ ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ ʤʦʣʦʜʘʷ, ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʫʟʢʠʤʠ ʜʦʣʠʥʘʤʠ, ʥʘʩʣʝʜʫʶʱʘʷ ʧʦʥʠʞʝʥʠʷ ʦʪ ʜʨʝʚʥʝʡ ʨʝʯʥʦʡ ʩʝʪʠ, ʙʳʚʰʠʝ 

ʦʟʝʨʥʳʝ ʢʦʪʣʦʚʠʥʳ ʠ ʣʦʞʙʠʥʳ ʩʪʦʢʘ ʣʝʜʥʠʢʦʚʳʭ ʚʦʜ (ɺʝʨʙʠʮʢʠʡ ʠ ʜʨ., 2012). 

ʊʘʢ, ʚ ʩʪʨʦʝʥʠʠ ʜʦʣʠʥʳ ʚʝʨʭʦʚʴʝʚ ɿʘʧʘʜʥʦʡ ɼʚʠʥʳ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ 

ʦʩʥʦʚʥʳʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ: ʧʦʡʤʘ, ʦʜʥʦʫʨʦʚʥʝʚʘʷ ʫ 

ʠʩʪʦʢʘ (2-4,5 ʤ) ʠ ʜʚʫʭʫʨʦʚʥʝʚʘʷ ʦʪ ʚʧʘʜʝʥʠʷ ʊʦʨʦʧʳ ʠ ʥʠʞʝ (0,7-1 ʠ 3-4 ʤ), ʧʝʨʚʘʷ 

(6-10 ʤ) ʠ ʚʪʦʨʘʷ (10-15 ʤ) ʥʘʜʧʦʡʤʝʥʥʳʝ ʪʝʨʨʘʩʳ. ʋ ʧʨʠʪʦʢʦʚ ɿʘʧʘʜʥʦʡ ɼʚʠʥʳ 

ʥʘʙʣʶʜʘʝʪʩʷ ʦʜʥʘ ʥʘʜʧʦʡʤʝʥʥʘʷ ʪʝʨʨʘʩʘ (ʫ ʄʝʞʠ ʜʚʝ) ʠ ʧʦʡʤʘ (ʊʨʝʪʴʷʢʦʚ ʠ ʜʨ., 

1967; ʃʦʧʘʪʥʠʢʦʚ ʠ ʜʨ., 1958). 

ʇʦʜʨʦʙʥʝʝ ʦʧʠʰʝʤ ʩʪʨʦʝʥʠʝ ʜʦʣʠʥ ʜʚʫʭ ʧʨʠʪʦʢʦʚ ɿʘʧʘʜʥʦʡ ɼʚʠʥʳ ï ʨʝʢ 

ʂʘʩʧʣʷ ʠ ʊʦʨʦʧʘ. 

ʊʦʨʦʧʘ ʠʤʝʝʪ ʤʦʣʦʜʫʶ, ʫʟʢʫʶ ʵʨʦʟʠʦʥʥʫʶ ʜʦʣʠʥʫ ʩ ʧʦʜʤʳʚʘʝʤʳʤʠ 

ʙʝʨʝʛʘʤʠ ʩ ʦʜʥʦʡ-ʜʚʫʤʷ ʵʨʦʟʠʦʥʥʳʤʠ ʪʝʨʨʘʩʘʤʠ, ʩ ʜʚʫʤʷ ʫʨʦʚʥʷʤʠ ʧʦʡʤʳ: ʥʠʟʢʦʡ 

(0,7-1 ʤ) ʠ ʚʳʩʦʢʦʡ (3-4 ʤ). ʄʦʱʥʦʩʪʴ ʘʣʣʶʚʠʷ ʦʪ 0 ʜʦ 6 ʤ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ 

ʥʝʚʳʨʘʙʦʪʘʥʥʦʩʪʴʶ ʧʨʦʜʦʣʴʥʦʛʦ ʧʨʦʬʠʣʷ ʜʦʣʠʥ. ɹʦʣʴʰʘʷ ʤʦʱʥʦʩʪʴ (ʜʦ 12 ʤ) 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʘʣʣʶʚʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʣʠʰʴ ʥʘ ʦʪʨʝʟʢʘʭ ʨʝʢ, ʛʜʝ ʦʥʠ ʧʨʦʪʝʢʘʶʪ ʧʦ 

ʣʦʞʙʠʥʘʤ ʩʪʦʢʘ ʪʘʣʳʭ ʣʝʜʥʠʢʦʚʳʭ ʚʦʜ ʯʝʨʝʟ ʣʦʞʙʠʥʳ ʠ ʢʦʪʣʦʚʠʥʳ, ʠʤʝʶʱʠʝ ʚʠʜ 

ʦʟʝʨʦʚʠʜʥʳʭ ʨʘʩʰʠʨʝʥʠʡ, ï ʦʟ. ʗʩʩʳ, ʂʫʜʠʥʩʢʦʝ, ʉʦʣʦʤʝʥʥʦʝ, ʐʥʠʪʢʠʥʦ ʠ ʜʨ. 

(ʊʨʝʪʴʷʢʦʚ ʠ ʜʨ., 1967). ʇʨʦʜʦʣʴʥʳʡ ʧʨʦʬʠʣʴ ʨʝʢʠ ʠʤʝʝʪ ʩʪʫʧʝʥʯʘʪʳʡ ʭʘʨʘʢʪʝʨ, ʩ 

ʥʘʠʙʦʣʝʝ ʧʦʣʦʛʠʤʠ ʩʪʫʧʥʷʤʠ, ʦʪʥʦʩʷʱʠʤʠʩʷ ʢ ʫʯʘʩʪʢʘʤ ʜʦʣʠʥʳ ʚ ʦʟʝʨʦʚʠʜʥʳʭ 

ʨʘʩʰʠʨʝʥʠʷʭ. 

ɼʦʣʠʥʘ ʨʝʢʠ ʂʘʩʧʣʠ ʚ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʥʝ ̫ʚʣʷʝʪʩʷ 

ʦʜʥʦʨʦʜʥʦʡ. ɺ ʚʝʨʭʦʚʴʷʭ ʜʦʣʠʥʘ ʦʯʝʥʴ ʫʟʢʘʷ, ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʦʢʘʡʤʣʝʥʘ ʢʦʥʝʯʥʦ-
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ʤʦʨʝʥʥʳʤʠ ʛʨʷʜʘʤʠ. ʇʦʡʤʘ ʟʘʙʦʣʦʯʝʥʘ, ʠʤʝʝʪ ʰʠʨʠʥʫ 0,7 ʢʤ. ʅʠʞʝ, ʚ ʨʘʡʦʥʝ 

ɼʝʤʠʜʦʚʩʢʦ-ʂʘʩʧʣʷʥʩʢʦʡ ʥʠʟʠʥʳ, ʂʘʩʧʣʷ ʧʨʦʪʝʢʘʝʪ ʧʦ ʦʟʝʨʥʦ-ʣʝʜʥʠʢʦʚʦʡ 

ʢʦʪʣʦʚʠʥʝ. ɼʦʣʠʥʘ ʨʝʢʠ ʟʜʝʩʴ ʚʳʨʘʞʝʥʘ ʩʣʘʙʦ ʠ ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʣʝʚʳʡ ʙʝʨʝʛ. 

ɺ ʜʦʣʠʥʝ ʧʦʚʩʝʤʝʩʪʥʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦʡʤʘ ʥʘ ʚʳʩʦʪʝ 3-6 ʤ, ʰʠʨʠʥʦʡ ʦʪ 0,7 ʜʦ 

1,5 ʢʤ. ʄʦʱʥʦʩʪʴ ʘʣʣʶʚʠʷ ʧʦʡʤʳ ʦ 5 ʜʦ 16 ʤ, ʩʦʩʪʘʚ ʧʝʩʯʘʥʳʡ. ɺ ʜʦʣʠʥʝ ʠʤʝʝʪʩʷ 

ʦʜʥʘ ʥʘʜʧʦʡʤʝʥʥʘʷ ʪʝʨʨʘʩʘ, ʨʝʜʢʦ ʚʳʢʣʠʥʠʚʘʶʱʘʷʩʷ, ʚʳʩʦʪʦʡ 6-9 ʤ, ʰʠʨʠʥʦʡ ʦʪ 

20 ʜʦ 200 ʤ. ʊʝʨʨʘʩʘ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʮʦʢʦʣʴʥʘʷ, ʘʣʣʶʚʠʡ ʝʝ ʧʦʜʩʪʠʣʘʝʪʩʷ ʤʦʨʝʥʦʡ 

ʠʣʠ ʣʝʥʪʦʯʥʳʤʠ ʛʣʠʥʘʤʠ. ɺ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʘʣʣʶʚʠʡ ʪʝʨʨʘʩʳ ʫʭʦʜʠʪ ʧʦʜ ʫʨʝʟ ʨʝʢ. 

ɺʦʟʨʘʩʪ ʪʝʨʨʘʩʳ ï ʧʦʟʜʥʝʚʘʣʜʘʡʩʢʦ-ʛʦʣʦʮʝʥʦʚʳʡ (ʉʪʦʣʷʨʦʚʘ ʠ ʜʨ., 1964). 

 

2.4. ʆʩʦʙʝʥʥʦʩʪʠ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ 

2.4.1.  ɻʠʜʨʦʛʨʘʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʙʱʥʦʩʪʴ ʠʩʪʦʨʠʠ 

ʨʘʟʚʠʪʠʷ ʨʝʢ ʠ ʦʟʝʨ 

ɻʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʩʝʪʴ ʪʝʨʨʠʪʦʨʠʠ, ʧʦʢʨʳʚʘʚʰʝʡʩʷ ʧʦʟʜʥʝʚʘʣʜʘʡʩʢʠʤ 

ʦʣʝʜʝʥʝʥʠʝʤ, ʥʘʩʣʝʜʫʝʪ ʬʦʨʤʳ ʣʝʜʥʠʢʦʚʦʛʦ ʠ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʦʛʦ ʨʝʣʴʝʬʘ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʝʥʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ (ɹʘʩʘʣʠʢʘʩ, 1961; ʂʚʘʩʦʚ, 1963; 

ʉʘʤʤʝʪ, 1963; ʄʘʣʘʭʦʚʩʢʠʡ, ʄʘʨʢʦʚ, 1969; ɺʘʣʴʯʠʢ ʠ ʜʨ., 1994; ɺʝʨʙʠʮʢʠʡ ʠ ʜʨ., 

2012). ʈʘʩʩʤʘʪʨʠʚʘʷ ʚʣʠʷʥʠʝ ʧʦʢʨʦʚʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʥʘ ʨʘʟʚʠʪʠʝ 

ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ, ɼ.ɼ. ʂʚʘʩʦʚ (1963) 

ʚʳʜʝʣʠʣ ʦʩʦʙʝʥʥʦʩʪʠ, ʦʙʲʷʩʥʠʤʳʝ ʪʦʣʴʢʦ ʚʣʠʷʥʠʝʤ ʦʣʝʜʝʥʝʥʠʷ.  ʉʨʝʜʠ ʥʠʭ: 1) 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʟʸʨ ʚʜʦʣʴ ʛʨʘʥʠʮʳ ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ ʦʪ ɻʝʨʤʘʥʠʠ 

ʠ ʇʦʣʴʰʠ ʜʦ ɺʘʣʜʘʡʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ; 2) ʧʦʣʦʞʝʥʠʝ ʛʣʘʚʥʦʛʦ ʚʦʜʦʨʘʟʜʝʣʘ 

ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʢʣʠʤʘʪʠʯʝʩʢʠʤ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ (ʙʘʩʩʝʡʥʳ ʩ ʥʘʠʙʦʣʝʝ ʫʚʣʘʞʥʝʥʥʦʛʦ ʤʘʢʨʦʩʢʣʦʥʘ ʠʤʝʶʪ 

ʥʘʠʤʝʥʴʰʫʶ ʧʣʦʱʘʜʴ); 3) ʝʸ ʨʝʰʝʪʯʘʪʳʡ ʨʠʩʫʥʦʢ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʥʘʧʨʘʚʣʝʥʠʡ 

ʪʝʯʝʥʠʷ ʶʛʦ-ʟʘʧʘʜ ï ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʛʦ ʢ ʥʝʤʫ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩ ̫

ʘʜʘʧʪʘʮʠʝʡ ʨʝʯʥʦʡ ʩʝʪʠ ʢ ʧʦʢʨʦʚʥʦʤʫ ʦʣʝʜʝʥʝʥʠʶ (ʂʚʘʩʦʚ, 1963). 

ʈʝʯʥʳʝ ʜʦʣʠʥʳ ʚ ʧʨʝʜʝʣʘʭ ʦʙʣʘʩʪʠ ʧʦʟʜʥʝʚʘʣʜʘʡʩʢʦʛʦ ʦʣʝʜʝʥʝʥʠʷ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʠʤʝʶʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʫʶ ʰʠʨʠʥʫ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʛʣʫʙʠʥʝ ʠ ʢʨʫʪʳʭ 

ʩʢʣʦʥʘʭ. ʀʤ ʩʚʦʡʩʪʚʝʥʥʳ ʥʝʚʳʨʘʙʦʪʘʥʥʦʩʪʴ ʠ ʙʦʣʴʰʠʝ ʫʢʣʦʥʳ ʧʨʦʜʦʣʴʥʦʛʦ 

ʧʨʦʬʠʣʷ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʤʦʣʦʜʦʩʪʴ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ. ɺʥʠʟ ʧʦ ʪʝʯʝʥʠʶ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʣʦʞʥʝʥʠʝ ʩʧʝʢʪʨʘ ʪʝʨʨʘʩ ʟʘ ʩʯʸʪ ʧʦʷʚʣʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʮʦʢʦʣʴʥʳʭ 

ʪʝʨʨʘʩ. ʅʝʨʝʜʢʦ ʪʘʢʠʝ ʪʝʨʨʘʩʳ ʩʚʷʟʘʥʳ ʩ ʦʟʸʨʥʦ-ʣʝʜʥʠʢʦʚʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ; 
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ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʠʭ ʘʣʣʶʚʠʡ ʤʘʣʦʤʦʱʝʥ ʠ ʦʙʳʯʥʦ ʥʝ ʩʦʜʝʨʞʠʪ ʩʪʘʨʠʯʥʳʭ ʬʘʮʠʡ. 

ʆʩʦʙʝʥʥʦ ʷʨʢʦ ʧʨʠʟʥʘʢʠ ʤʦʣʦʜʦʩʪʠ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʤʘʣʳʭ ʜʦʣʠʥʘʭ ʭʦʣʤʠʩʪʦ-

ʤʦʨʝʥʥʳʭ ʨʘʡʦʥʦʚ. ʊʘʢʠʝ ʜʦʣʠʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʩʦʙʝʥʥʦ ʥʝʚʳʨʘʙʦʪʘʥʥʳʤ 

ʧʨʦʬʠʣʝʤ ʠ ʯʝʨʝʜʦʚʘʥʠʝʤ ʨʘʩʰʠʨʝʥʥʳʭ ʠ ʩʫʞʝʥʥʳʭ ʫʯʘʩʪʢʦʚ (ɺʘʣʴʯʠʢ ʠ ʜʨ., 

1994). 

ʆʪʩʪʫʧʘʥʠʝ ʣʝʜʥʠʢʘ ʧʨʠʚʦʜʠʣʦ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʧʨʦʛʣʷʮʠʘʣʴʥʳʭ ʦʟʝʨ, ʤʝʞʜʫ 

ʢʦʪʦʨʳʤʠ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʢʘʥʘʣʳ ʩʪʦʢʘ, ʩʢʚʦʟʥʳʝ ʜʦʣʠʥʳ, ʧʨʦʪʦʢʠ. ʀʤʝʥʥʦ ʪʘʢʠʝ 

ʩʠʩʪʝʤʳ - ʦʟʸʨʘ, ʩʦʝʜʠʥʝʥʥʳʝ ʧʨʦʪʦʢʘʤʠ ʤʝʞʜʫ ʩʦʙʦʡ, ï ʧʝʨʝʨʦʜʠʣʠʩʴ ʚ ʜʦʣʠʥʥʫ  ʁ

ʩʝʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ, ʪʦʣʴʢʦ ʯʪʦ ʦʩʚʦʙʦʜʠʚʰʠʭʩʷ ʦʪ ʣʴʜʘ (ɹʘʩʘʣʠʢʘʩ, 1961; ʂʚʘʩʦʚ, 

1963). ʈʝʯʥʘʷ ʩʝʪʴ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʪʘʢ ʞʝ ʥʘʩʣʝʜʫʝʪ 

ʧʦʥʠʞʝʥʠʷ ʦʪ ʜʨʝʚʥʝʡ ʨʝʯʥʦʡ ʩʝʪʠ, ʙʳʚʰʠʝ ʦʟʸʨʥʳʝ ʢʦʪʣʦʚʠʥʳ ʠ ʣʦʞʙʠʥʳ ʩʪʦʢʘ 

ʣʝʜʥʠʢʦʚʳʭ ʚʦʜ (ʄʘʣʘʭʦʚʩʢʠʡ, ʄʘʨʢʦʚ, 1969; ɺʝʨʙʠʮʢʠʡ ʠ ʜʨ., 2012).  

ʉʨʝʜʠ ʭʘʨʘʢʪʝʨʥʳʭ ʯʝʨʪ ʨʝʛʠʦʥʘ ʚʳʜʝʣʷʝʪʩʷ ʪʝʩʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʦʟʸʨ ʩ ʨʘʟʚʠʪʠʝʤ ʨʝʯʥʦʡ ʩʝʪʠ. ʂʨʫʧʥʳʝ ʦʟʸʨʘ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʛʣʷʮʠʦʜʝʧʨʝʩʩʠʷʭ, ʪʦʛʜʘ ʢʘʢ ʥʝʙʦʣʴʰʠʝ 

ʚʦʜʦʸʤʳ ʧʨʠʫʨʦʯʝʥʳ ʢ ʟʦʥʘʤ ʭʦʣʤʠʩʪʦ-ʤʦʨʝʥʥʦʛʦ ʨʝʣʴʝʬʘ. ɼʣʷ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ 

ʪʘʢʞʝ ʪʠʧʠʯʥʦ ʩʦʭʨʘʥʝʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʝʣʢʠʭ ʦʟʸʨ, ʩʣʘʙʦ ʟʘʪʨʦʥʫʪʳʭ 

ʵʨʦʟʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ (ɺʘʣʴʯʠʢ ʠ ʜʨ., 1994).  

ɼʥʝʧʨʦ-ɼʚʠʥʩʢʠʡ ʦʪʥʦʩʠʪʩʷ ʢ ʜʚʫʤ ʨʘʡʦʥʘʤ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʛʫʩʪʦʪʳ ʦʟʝʨ 

(ʨʠʩ. 2.4.1). ɼʣʷ ʧʝʨʚʦʛʦ ʨʘʡʦʥʘ (I) ʭʘʨʘʢʪʝʨʥʦ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʟʝʨ, ʦʥ ʚʢʣʶʯʘʝʪ 

ʉʤʦʣʝʥʩʢʦ-ʄʦʩʢʦʚʩʢʫʶ ʚʦʟʚʳʰʝʥʥʦʩʪʴ, ʪʝʨʨʠʪʦʨʠʶ ʟʘ ʧʨʝʜʝʣʘʤʠ ʚʘʣʜʘʡʩʢʦʛʦ 

ʦʣʝʜʝʥʝʥʠʷ ʠ ʥʝʢʦʪʦʨʳʝ ʫʯʘʩʪʢʠ ʜʦ ʢʨʘʝʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚʝʧʩʦʚʩʢʦʡ ʩʪʘʜʠʠ 

ʚʘʣʜʘʡʩʢʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʧʥʳʝ, ʥʦ ʥʝʛʣʫʙʦʢʠʝ ʦʟʝʨʘ ʩʦʭʨʘʥʠʣʠʩʴ 

ʣʠʰʴ ʚ ʤʝʩʪʘʭ ʧʦʥʠʞʝʥʠʡ ʜʦʣʝʜʥʠʢʦʚʦʛʦ ʨʝʣʴʝʬʘ (ʪʝʢʪʦʥʠʯʝʩʢʠʭ, ʵʨʦʟʠʦʥʥʳʭ).  

ɺʪʦʨʦʡ ʨʘʡʦʥ (II) ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʟʝʨ ʧʨʠʫʨʦʯʝʥ ʢ ʟʦʥʝ ʛʦʩʧʦʜʩʪʚʘ 

ʚʘʣʜʘʡʩʢʦʛʦ ʦʣʝʜʝʥʝʥʠʷ, ʚ ʦʩʥʦʚʥʦʤ ʚʥʫʪʨʠ ʚʝʧʩʦʚʩʢʠʭ ʢʨʘʝʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʠ 

ʥʘʟʳʚʘʝʪʩʷ ɻʣʘʚʥʦʡ ʦʟʝʨʥʦʡ ʧʦʣʦʩʦʡ ʈʫʩʩʢʦʡ ʨʘʚʥʠʥʳ (ʇʦʩʣʝʜʥʠʡ ʣʝʜʥʠʢʦʚʳʡ 

ʧʦʢʨʦʚé, 1969). ɺ ʵʪʦʡ ʟʦʥʝ ʦʟʝʨʘ ʟʘʥʠʤʘʶʪ ʧʦʥʠʞʝʥʠʷ ʤʦʨʝʥʥʦʛʦ ʠ ʢʘʤʦʚʦʛʦ 

ʨʝʣʴʝʬʘ, ʘ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʦʟʝʨʘ ï ʉʝʣʠʛʝʨ, ɺʘʣʜʘʡʩʢʦʝ, ɺʦʣʛʦ, ɼʚʠʥʴʝ, 

ɼʨʠʩʚʷʪʳ, ɾʠʞʠʮʢʦʝ.  
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ʈʠʩ. 2.4.1. ʆʟʝʨʥʦʩʪʴ ʦʙʣʘʩʪʠ ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ. ʉʦʩʪʘʚʠʣʠ ɼ.ɼ. ʂʚʘʩʦʚ, ɺ.ɸ. 

ʂʠʨʠʣʣʦʚʘ, ʅ.ɺ. ʊʝʨʝʭʦʚʘ. ʈʠʤʩʢʠʝ ʮʠʬʨ rï ʥʦʤʝʨʘ ʨʘʡʦʥʦʚ ʦʟʝʨʥʦʩʪʠ (ʇʦʩʣʝʜʥʠʡ 

ʣʝʜʥʠʢʦʚʳʡ ʧʦʢʨʦʚé, 1969). ʆʨʘʥʞʝʚʳʡ ʢʦʥʪʫʨ ï ɼʥʝʧʨʦ-ɼʚʠʥʩʢʠʡ ʨʝʛʠʦʥ. 

 

ɺ ʨʘʡʦʥʝ ʙʳʚʰʝʛʦ ʦʣʝʜʝʥʝʥʠʷ ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʟʝʨ (ʠ 

ʚʦʦʙʱʝ ʨʝʣʴʝʬʘ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʢʦʪʣʦʚʠʥʘʤʠ) ʦʪʚʦʜʷʪ ʠʤʝʥʥʦ ʧʨʦʮʝʩʩʘʤ, 

ʩʚʷʟʘʥʥʳʤ ʩ ʦʣʝʜʝʥʝʥʠʝʤ: ʵʨʦʟʠʦʥʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʝʜʥʠʢʘ ʠ 

ʪʘʣʳʭ ʚʦʜ, ʪʘʷʥʠʶ ʤʝʨʪʚʦʛʦ ʣʴʜʘ, ʩʧʫʩʢʫ ʦʩʪʘʪʦʯʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʦʟʝʨ (ʐʠʢ, 

ʇʠʩʘʨʝʚʘ, 1998; ɼʘʚʳʜʦʚʘ, 1992).  ɺʦʟʨʘʩʪ ʦʟʝʨ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʨʝʤʝʥʝʤ 

ʜʝʛʣʷʮʠʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʠ ʚʳʪʘʠʚʘʥʠʷ ʤʝʨʪʚʦʛʦ ʣʴʜʘ, ʢʦʛʜʘ ʟʘʣʦʞʠʣʦʩʴ 

ʙʦʣʴʰʠʥʩʪʚʦ ʤʘʣʳʭ ʦʟʝʨ (ɼʘʚʳʜʦʚʘ ʠ ʜʨ., 1992).  

ʏʝʪʢʦʚʠʜʥʳʝ ʦʟʝʨʘ ʚ ʨʘʩʰʠʨʝʥʠʷʭ ʜʦʣʠʥ ʨʝʢ (ɼʥʝʧʨʘ, ɺʦʣʛʠ) ʩʫʱʝʩʪʚʦʚʘʣʠ 

ʚ ʤʘʢʩʠʤʫʤ ʦʣʝʜʝʥʝʥʠʷ ʶʞʥʝʝ ʝʛʦ ʛʨʘʥʠʮʳ (ʌʘʫʩʪʦʚʘ, 1998).  


































































































































































































































































































