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ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʖʛʦ-ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ɻʦʨʥʦʛʦ ɸʣʪʘʷ ʭʦʨʦʰʦ ʠʟʫʯʝʥʘ ʨʘʟʣʠʯʥʳʤʠ 

ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ [ɼʝʚʷʪʢʠʥ, 1965; ɼʦʙʨʝʮʦʚ ʠ ʜʨ., 

1995; ɼʝʣʴʚʦ ʠ ʜʨ., 1995; ʅʦʚʠʢʦʚ ʠ ʜʨ., 1995; ɿʳʢʠʥ, ʂʘʟʘʥʩʢʠʡ, 1995; ɹʫʩʣʦʚ ʠ 

ʜʨ., 1999, 2003, 2013; ɻʦʣʴʜʠʥ ʠ ʜʨ., 2003, 2008; ɸʛʘʪʦʚʘ ʠ ʜʨ., 2008; ɼʝʝʚ ʠ ʜʨ., 

2012; ʅʝʚʝʜʨʦʚʘ ʠ ʜʨ., 2001, 2011, 2014]. ɺʝʩʦʤʳʡ ʚʢʣʘʜ ʧʦ ʠʟʫʯʝʥʠʶ ʩʪʨʦʝʥʠʷ ʠ 

ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʤʫ ʨʘʩʯʣʝʥʝʥʠʶ, ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʘʡʥʦʟʦʷ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ ʖʛʦ-ɺʦʩʪʦʯʥʦʛʦ ɸʣʪʘʷ ʙʳʣ 

ʩʜʝʣʘʥ ʚ 60-ʭ ʛʦʜʘʭ ɻ.ʌ. ʃʫʥʛʝʨʩʛʘʫʟʝʥʦʤ, ʆ.ɸ. ʈʘʢʦʚʝʮ ʠ ɽ.ɺ. ɼʝʚʷʪʢʠʥʳʤ, 

ʨʘʟʨʘʙʦʪʘʚʰʠʤʠ ʜʝʪʘʣʴʥʫʶ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʫʶ ʩʭʝʤʫ [ɼʝʚʷʪʢʠʥ, 1965]. ʇʨʠ ʵʪʦʤ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʟʫʯʝʥʥʦʩʪʠ ʠ ʭʦʨʦʰʦ ʦʙʦʩʥʦʚʘʥʥʫʶ 

ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʢʘʡʥʦʟʦʡʩʢʦʛʦ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʤʝʞʛʦʨʥʳʭ ʚʧʘʜʠʥʘʭ, ʜʦ ʩʠʭ 

ʧʦʨ ʠʤʝʶʪʩʷ ʣʠʰʴ ʦʙʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʵʪʘʧʘʭ ʨʦʩʪʘ ʠ ʜʝʥʫʜʘʮʠʠ ʛʦʨʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ɻʦʨʥʦʛʦ ɸʣʪʘʷ ʠ ʠʭ ʩʚʷʟʠ ʩ ʛʣʦʙʘʣʴʥʳʤʠ ʠ ʣʦʢʘʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ 

ʛʦʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ɽʚʨʘʟʠʠ.  

ʈʝʰʝʥʠʝ ʧʦʜʦʙʥʳʭ ʚʦʧʨʦʩʦʚ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ 

ʦʩʥʦʚʳʚʘʝʪʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʥʘ ʜʘʥʥʳʭ ʪʨʝʢʦʚʦʛʦ ʘʥʘʣʠʟʘ ʘʧʘʪʠʪʘ. ʕʪʦʪ ʤʝʪʦʜ 

ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʟʘʜʘʯ: ʦʮʝʥʢʘ ʩʢʦʨʦʩʪʝʡ ʚʦʟʜʳʤʘʥʠʷ ʛʦʨʥʳʭ 

ʩʠʩʪʝʤ; ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʠʩʪʦʨʠʠ ʟʘʧʦʣʥʝʥʠʷ ʦʩʘʜʦʯʥʳʭ ʙʘʩʩʝʡʥʦʚ; 

ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ; ʘʙʩʦʣʶʪʥʦʝ ʜʘʪʠʨʦʚʘʥʠʝ ʠʤʧʘʢʪʠʪʦʚ ʠ 

ʚʫʣʢʘʥʠʪʦʚ (ʧʨʠ ʫʩʣʦʚʠʠ ʦʪʩʫʪʩʪʚʠʷ ʥʘʣʦʞʝʥʥʦʛʦ ʪʝʨʤʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ) ʠ ʪ.ʜ. 

[ʉʦʣʦʚʴʝʚ, 2008; Lisker et al., 2009]. ʆʩʥʦʚʥʳʤ ʜʦʩʪʠʞʝʥʠʝʤ ʚ ʨʘʟʚʠʪʠʠ ʤʝʪʦʜʘ 

ʪʨʝʢʦʚʦʛʦ ʘʥʘʣʠʟʘ ʘʧʘʪʠʪʘ ʷʚʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʝʨʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʫʣʫʯʰʝʥʠʝ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠ ʙʦʣʝʝ ʪʦʯʥʫʶ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʂʨʦʤʝ ʘʢʪʫʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʝʨʤʘʣʴʥʳʭ ʠʩʪʦʨʠʡ, ʢʦʪʦʨʳʝ 

ʤʦʜʝʣʠʨʫʶʪʩʷ ʧʨʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʝʨʚʠʯʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ, ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʘʪʝʛʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʢʦʥʝʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʳʡ ʥʘʙʦʨ ʜʘʥʥʳʭ ʪʨʝʢʦʚʦʡ ʪʝʨʤʦʭʨʦʥʦʣʦʛʠʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʧʦʟʚʦʣʷʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ 
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ʵʚʦʣʶʮʠʶ ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʚ 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ, ʘ ʠʥʦʛʜʘ ʚ ʤʘʩʰʪʘʙʝ ʢʦʥʪʠʥʝʥʪʘ [Kohn et al., 2005].    

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʚʝʨʭʥʝʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʳ ʤʝʪʦʜʘʤʠ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʪʝʨʤʦʭʨʦʥʦʣʦʛʠʠ, ʢ 

ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʤʝʪʦʜ ʪʨʝʢʦʚʦʛʦ ʘʥʘʣʠʟʘ ʘʧʘʪʠʪʘ, ʚʳʰʣʠ ʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʥʦʚʳʡ ʫʨʦʚʝʥʴ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʠʥʝʪʠʢʠ ʜʠʬʬʫʟʠʠ (ʠ ʦʪʞʠʛʘ) 

ʧʨʠʚʝʣʠ ʢ ʨʘʟʚʠʪʠʶ ʘʥʘʣʠʪʠʯʝʩʢʠʭ, ʠʥʪʝʨʧʨʝʪʘʮʠʦʥʥʳʭ ʧʦʜʭʦʜʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ [Reiners et al, 2005]. ʉʦʟʜʘʥʳ ʙʘʟʳ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ 

ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʠ ʤʘʩʰʪʘʙʝ 

ʢʦʥʪʠʥʝʥʪʘ [Kohn et al., 2002, 2005; Gleadow et al., 2002].  

ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʳ ʩʧʦʩʦʙʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʪʨʝʢʦʚʦʛʦ ʘʥʘʣʠʟʘ ʘʧʘʪʠʪʘ. ɸʚʩʪʨʘʣʠʡʩʢʠʤʠ ʪʝʨʤʦʭʨʦʥʦʣʦʛʘʤʠ ʠʟ ʋʥʠʚʝʨʩʠʪʝʪʘ 

ʄʝʣʴʙʫʨʥʘ (ɸʚʩʪʨʘʣʠʷ) ʧʨʝʜʣʦʞʝʥ ʘʣʛʦʨʠʪʤ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʦʛʦ ʥʘʙʦʨʘ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʚʝʨʭʥʝʢʦʨʦʚʳʝ 

ʪʝʨʤʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ʇʦ ʵʪʦʤʫ ʘʣʛʦʨʠʪʤʫ ʚʠʟʫʘʣʠʟʠʨʫʝʪʩʷ ʜʠʥʘʤʠʢʘ 

ʦʩʪʳʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʬʫʥʜʘʤʝʥʪʘ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʝʨʠʠ 

ʠʟʦʙʨʘʞʝʥʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʣʝʦʪʝʤʧʝʨʘʪʫʨ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʚʨʝʤʝʥʥʳʤ 

ʠʥʪʝʨʚʘʣʦʤ. ɺ ʪʘʢʦʤ ʞʝ ʬʦʨʤʘʪʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʭʨʦʥʦʣʦʛʠʷ ʜʝʥʫʜʘʮʠʦʥʥʳʭ 

ʩʦʙʳʪʠʡ: ʥʘ ʵʪʦʡ ʩʝʨʠʠ ʠʟʦʙʨʘʞʝʥʠʡ ʦʪʦʙʨʘʞʘʶʪʩʷ ʦʙʲʝʤʳ ʜʝʥʫʜʠʨʦʚʘʥʥʳʭ ʪʦʣʱ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʦʪʨʝʟʢʘ ʚʨʝʤʝʥʠ. ɿʘʚʝʨʰʘʶʱʝʡ ʩʪʘʜʠʝʡ ʪʝʨʤʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʧʘʣʝʦʨʝʣʴʝʬʘ. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʩʪʨʝʙʦʚʘʥ ʧʨʠ ʠʟʫʯʝʥʠʠ ʩʣʦʞʥʦ ʧʦʩʪʨʦʝʥʥʳʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʛʦʨʥʳʭ ʦʙʣʘʩʪʝʡ ʩ 

ʤʥʦʛʦʵʪʘʧʥʦʡ ʠʩʪʦʨʠʝʡ ʨʘʟʚʠʪʠʷ, ʪʘʢʠʭ ʢʘʢ ɻʦʨʥʳʡ ɸʣʪʘʡ, ʠ ʧʦʟʚʦʣʷʝʪ 

ʚʦʩʩʪʘʥʦʚʠʪʴ ʭʨʦʥʦʣʦʛʠʶ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʵʚʦʣʶʮʠʶ 

ʨʝʣʴʝʬʘ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣ̫ʝʪʩʷ ʠʟʫʯʝʥʠʝ ʪʝʨʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʶʛʦ-

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɻʦʨʥʦʛʦ ɸʣʪʘʷ ʚ ʤʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʦʝ ʚʨʝʤʷ ʧʦ ʜʘʥʥʳʤ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʪʝʨʤʦʭʨʦʥʦʣʦʛʠʠ ʘʧʘʪʠʪʘ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ: 
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1. ʇʨʦʚʝʩʪʠ ʪʨʝʢʦʚʦʝ ʜʘʪʠʨʦʚʘʥʠʝ ʘʧʘʪʠʪʦʚ ʠʟ ʧʘʣʝʦʟʦʡʩʢʠʭ ʧʦʨʦʜ ʶʛʦ-

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɻʦʨʥʦʛʦ ɸʣʪʘʷ. 

2.  ʇʦʩʪʨʦʠʪʴ ʪʨʝʥʜʳ ʪʝʨʤʘʣʴʥʳʭ ʠʩʪʦʨʠʡ ʂʫʨʘʡʩʢʦʛʦ, ʖʞʥʦ-ʏʫʡʩʢʦʛʦ, 

ʐʘʧʰʘʣʴʩʢʦʛʦ ʭʨʝʙʪʦʚ, ʏʘʛʘʥ-ʋʟʫʥʩʢʦʛʦ ʤʘʩʩʠʚʘ, ʏʫʣʳʰʤʘʥʩʢʦʛʦ 

ʚʳʩʦʢʦʛʦʨʥʦʛʦ ʧʣʘʪʦ ʠ ʦʩʥʦʚʘʥʠʷ ʂʫʨʘʡʩʢʦ-ʏʫʡʩʢʦʡ ʚʧʘʜʠʥʳ ʖʛʦ-

ɺʦʩʪʦʯʥʦʛʦ ɸʣʪʘʷ.  

3. ʇʨʦʚʝʩʪʠ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʩʢʦʨʦʩʪʝʡ ʠ ʦʙʲʝʤʦʚ ʜʝʥʫʜʘʮʠʠ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʟʘ ʧʦʩʣʝʜʥʠʝ ~100 ʤʣʥ ʣʝʪ. 

4. ʇʦʩʪʨʦʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʤʦʜʝʣʠ, ʦʪʨʘʞʘʶʱʠʝ ʜʠʥʘʤʠʢʫ 

ʦʩʪʳʚʘʥʠʷ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ʜʝʥʫʜʘʮʠʦʥʥʫʶ 

ʭʨʦʥʦʣʦʛʠʶ, ʵʚʦʣʶʮʠ ʁʨʝʣʴʝʬʘ ʖʛʦ-ɺʦʩʪʦʯʥʦʛʦ ɸʣʪʘʷ ʟʘ ʧʦʩʣʝʜʥʠʝ ~100 

ʤʣʥ ʣʝʪ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ  

ɺʳʜʝʣʝʥʠʝ ʤʦʥʦʬʨʘʢʮʠʡ ʘʧʘʪʠʪʘ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʠʟʦʪʦʧʥʦ-

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ˉ775 ʀɻʄ ʉʆ ʈɸʅ ʠʤ. ɺ.ʉ. ʉʦʙʦʣʝʚʘ. ʇʦʜʛʦʪʦʚʢʘ 

ʦʙʨʘʟʮʦʚ, ʚʢʣʶʯʘʶʱʘʷ ʠʟʛʦʪʦʚʣʝʥʠʝ ʰʘʰʝʢ ʠ ʪʨʘʚʣʝʥʠʝ, ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ 

ɻʝʥʪʩʢʦʤ ʋʥʠʚʝʨʩʠʪʝʪʝ (ɹʝʣʴʛʠʷ) ʥʘ ʬʘʢʫʣʴʪʝʪʝ ʤʠʥʝʨʘʣʦʛʠʠ ʠ ʧʝʪʨʦʣʦʛʠʠ ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ ʁʦʛʘʥʘ ɼʝ ɻʨʘʚʵ. ʆʙʣʫʯʝʥʠʝ ʦʙʨʘʟʮʦʚ ʧʨʦʭʦʜʠʣʦ ʧʫʪʝʤ 

ʚʦʟʜʝʡʩʪʚʠʷ ʪʝʨʤʘʣʴʥʳʤʠ ʥʝʡʪʨʦʥʘʤʠ ʚ ʨʝʘʢʪʦʨʝ çʊʝʪʠʩè ɻʝʥʪʩʢʦʛʦ 

ʋʥʠʚʝʨʩʠʪʝʪʘ. ʇʦʜʩʯʝʪ ʪʨʝʢʦʚ ʠ ʠʟʤʝʨʝʥʠʝ ʠʭ ʜʣʠʥ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʢʨʦʩʢʦʧʘ Olympus BH-2 (1250-ʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ), 

ʦʩʥʘʱʝʥʥʳʤ ʧʨʦʭʦʜʷʱʠʤ ʠ ʦʪʨʘʞʝʥʥʳʤ ʩʚʝʪʦʤ. ɼʣʷ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ ʙʳʣʦ 

ʧʦʜʩʯʠʪʘʥʦ ʦʢʦʣʦ 1000 ʩʧʦʥʪʘʥʥʳʭ ʪʨʝʢʦʚ ʢʘʢ ʤʠʥʠʤʫʤ ʚ 20 ʟʝʨʥʘʭ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʨʤʘʣʴʥʳʭ ʠʩʪʦʨʠʡ ʧʦ ʜʘʥʥʳʤ ʪʨʝʢʦʚʦʛʦ ʘʥʘʣʠʟʘ ʘʧʘʪʠʪʘ 

ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ AFTSolve [Ketcham et al., 

2000] ʠ HeFTy [Ketcham et al., 2005]. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʤʦʜʝʣʠ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʪʝʨʤʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ, ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʩ 

ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʦʚ ArcMap 9.3.  

ʆʙʲʝʢʪʘʤʠ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʧʘʣʝʦʟʦʡʩʢʠʝ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ, ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʖʛʦ-ɺʦʩʪʦʯʥʦʛʦ ɸʣʪʘʷ (ʂʫʨʘʡʩʢʦʛʦ, ʖʞʥʦ-

ʏʫʡʩʢʦʛʦ, ʐʘʧʰʘʣʴʩʢʦʛʦ ʭʨʝʙʪʦʚ, ʦʩʥʦʚʘʥʠʷ ʂʫʨʘʡʩʢʦʡ ʚʧʘʜʠʥʳ, ʏʫʣʳʰʤʘʥʩʢʦʛʦ 

ʧʣʘʪʦ, ʏʘʛʘʥ-ʋʟʫʥʩʢʦʛʦ ʚʳʩʪʫʧʘ).  
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ʌʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ 

ɺ ʦʩʥʦʚʫ ʨʘʙʦʪʳ ʧʦʣʦʞʝʥ ʤʘʪʝʨʠʘʣ, ʧʦʣʫʯʝʥʥʳʡ ʘʚʪʦʨʦʤ ʚ ʭʦʜʝ 

ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ 2009-2012 ʛʛ. ʠ ʜʦʧʦʣʥʝʥʥʳʡ ʦʙʨʘʟʮʘʤʠ ʥʘʫʯʥʦʛʦ 

ʨʫʢʦʚʦʜʠʪʝʣʷ ʄ.ʄ. ɹʫʩʣʦʚʘ. ɹʳʣʦ ʦʪʦʙʨʘʥʦ ʙʦʣʝʝ 100 ʦʙʨʘʟʮʦʚ ʥʘ ʪʨʝʢʦʚʳʡ 

ʘʥʘʣʠʟ ʘʧʘʪʠʪʘ ʠʟ ʧʦʨʦʜ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɻʦʨʥʦʛʦ ɸʣʪʘʷ. ɺ ʨʘʙʦʪʝ ʧʨʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʘʚʪʦʨʦʤ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʥʦ 46 ʜʘʪʠʨʦʚʦʢ (ʦʢʦʣʦ 1100 

ʦʧʨʝʜʝʣʝʥʠʡ ʦʪʜʝʣʴʥʳʭ ʟʝʨʝʥ), ʧʦʩʪʨʦʝʥʦ 32 ʤʦʜʝʣʠ ʪʝʨʤʘʣʴʥʳʭ ʠʩʪʦʨʠʡ. ʈʘʙʦʪʳ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʪʝʩʥʦʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʙʝʣʴʛʠʡʩʢʠʤʠ ʛʝʦʭʨʦʥʦʣʦʛʘʤʠ ɻʝʥʪʩʢʦʛʦ 

ʋʥʠʚʝʨʩʠʪʝʪʘ ʧʨʦʬʝʩʩʦʨʦʤ ʁʦʛʘʥʦʤ ɼʝ ɻʨʘʚʵ ʠ ʜʦʢʪʦʨʦʤ ʉʪʝʡʥʦʤ ɻʣʦʨʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʨʘʙʦʪ, ʧʦʣʫʯʝʥʥʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʘʚʪʦʨʦʤ (9 

ʜʘʪʠʨʦʚʦʢ ʠ 7 ʤʦʜʝʣʝʡ ʪʝʨʤʘʣʴʥʳʭ ʠʩʪʦʨʠʡ), ʫʪʦʯʥʷʶʪ ʵʚʦʣʶʮʠʶ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʂʫʨʘʡʩʢʦʛʦ ʭʨʝʙʪʘ ʠ ʏʫʣʳʰʤʘʥʩʢʦʛʦ ʧʣʘʪʦ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʦʚʳʤʠ ʜʘʥʥʳʤʠ 

ʠʩʪʦʨʠʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʏʘʛʘʥ-ʋʟʫʥʩʢʦʛʦ ʚʳʩʪʫʧʘ.     

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ 

ɺ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʚʧʝʨʚʳʝ ʜʣʷ ʦʜʥʦʛʦ ʠʟ ʨʘʡʦʥʦʚ ɻʦʨʥʦʛʦ ɸʣʪʘʷ 

ʨʝʘʣʠʟʦʚʘʥ ʠ ʘʧʨʦʙʠʨʦʚʘʥ ʥʦʚʳʡ ʧʦʜʭʦʜ ʢ ʘʥʘʣʠʟʫ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʪʨʝʢʦʚʦʡ ʪʝʨʤʦʭʨʦʥʦʣʦʛʠʠ ʘʧʘʪʠʪʘ. ɺʧʝʨʚʳʝ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ 

ʪʝʨʤʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ ʏʘʛʘʥ-ʋʟʫʥʩʢʦʛʦ ʚʳʩʪʫʧʘ, ʢʦʪʦʨʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ 

ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʝʜʠʥʦʛʦ ʂʫʨʘʡʩʢʦ-ʏʫʡʩʢʦʛʦ ʦʟʝʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ʩ ʵʦʮʝʥʘ ʜʦ 

ʧʦʟʜʥʝʛʦ ʥʝʦʛʝʥʘ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʥʘʙʦʨʘ ʪʨʝʢʦʚʳʭ ʚʦʟʨʘʩʪʦʚ 

ʘʧʘʪʠʪʘ ʠ ʩʨʝʜʥʠʭ ʪʨʝʢʦʚʳʭ ʜʣʠʥ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʦʙʣʘʩʪʠ ʪʝʨʤʘʣʴʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ, ʩʚʷʟʘʥʥʳʝ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʖʛʦ-ɺʦʩʪʦʯʥʦʛʦ ɸʣʪʘʷ. ʇʦʩʪʨʦʝʥʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʘʷ ʤʦʜʝʣʴ ʜʝʥʫʜʘʮʠʦʥʥʦʡ ʭʨʦʥʦʣʦʛʠʠ, ʧʦ ʘʥʘʣʠʟʫ 

ʢʦʪʦʨʦʡ, ʫʩʪʘʥʦʚʣʝʥʳ ʵʪʘʧʳ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʘʢ ʦʪʜʝʣʴʥʳʭ ʨʘʟʣʦʤʥʳʭ 

ʩʪʨʫʢʪʫʨ, ʪʘʢ ʠ ʨʝʛʠʦʥʘ ʚ ʮʝʣʦʤ ʜʣʷ ʧʦʟʜʥʝʤʝʟʦʟʦʡʩʢʦʛʦ-ʢʘʡʥʦʟʦʡʩʢʦʛʦ ʚʨʝʤʝʥʠ. 

ʈʝʢʦʥʩʪʨʫʠʨʦʚʘʥʘ ʠ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʘ ʧʦʟʜʥʝʤʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʘʷ ʠʩʪʦʨʠʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʣʴʝʬʘ ʖʛʦ-ɺʦʩʪʦʯʥʦʛʦ ɸʣʪʘʷ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ  

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʝʨʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʖʛʦ-ɺʦʩʪʦʯʥʦʛʦ 

ɸʣʪʘʷ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʧʨʠ ʛʝʦʣʦʛʦ-ʩʲʝʤʦʯʥʳʭ ʠ ʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʙʦʪʘʭ, ʚ 

ʪʦʤ ʯʠʩʣʝ, ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʝʨʠʦʜʦʚ ʘʢʪʠʚʠʟʘʮʠʠ ʨʘʟʣʦʤʥʳʭ ʩʪʨʫʢʪʫʨ, ʚʳʷʚʣʝʥʠʠ 
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ʵʪʘʧʦʚ ʧʝʥʝʧʣʝʥʠʟʘʮʠʠ, ʩʦʩʪʘʚʣʝʥʠʠ ʪʝʤʘʪʠʯʝʩʢʠʭ (ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ) ʢʘʨʪ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʤʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʦʡ ʠʩʪʦʨʠʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʣʴʝʬʘ.  

ʇʨʝʜʣʦʞʝʥʥʳʡ ʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʩʧʦʩʦʙ ʚʳʷʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʦʙʣʘʩʪʝʡ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʜʣʷ ʜʨʫʛʠʭ ʪʝʨʨʠʪʦʨʠʡ 

ɻʦʨʥʦʛʦ ɸʣʪʘʷ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʚ ʮʝʣʦʤ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʨʠ ʦʮʝʥʢʝ ʩʝʡʩʤʠʯʥʦʩʪʠ ʜʘʥʥʦʛʦ 

ʨʝʛʠʦʥʘ.  

ɿʘʱʠʱʘʝʤʳʝ ʧʦʣʦʞʝʥʠʷ: 

1. ɸʥʘʣʠʟ ʨʝʛʠʦʥʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʨʝʢʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ 

(ʪʨʝʢʦʚʳʭ ʚʦʟʨʘʩʪʦʚ ʘʧʘʪʠʪʘ ʠ ʩʨʝʜʥʠʭ ʪʨʝʢʦʚʳʭ ʜʣʠʥ) ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ 

ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʦʙʣʘʩʪʠ ʠ ʦʮʝʥʠʪʴ ʩʝʡʩʤʠʯʝʩʢʠʝ ʨʠʩʢʠ 

ʚ ʧʨʝʜʝʣʘʭ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɻʦʨʥʦʛʦ ɸʣʪʘʷ. 

 

2. ʊʝʨʤʘʣʴʥʳʝ ʠʩʪʦʨʠʠ ʧʦʨʦʜ ʦʩʥʦʚʘʥʠʷ ʠ ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ 

ʂʫʨʘʡʩʢʦ-ʏʫʡʩʢʦʡ ʚʧʘʜʠʥʳ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʤʦʱʥʦʩʪʴʶ ʢʘʡʥʦʟʦʡʩʢʠʭ ʦʩʘʜʢʦʚ, 

ʚʳʧʦʣʥʷʶʱʠʭ ʚʧʘʜʠʥʫ, ʠ ʩʤʝʥʦʡ ʦʙʩʪʘʥʦʚʦʢ ʠʭ ʩʝʜʠʤʝʥʪʘʮʠʠ.  

 

3. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʜʝʥʫʜʘʮʠʠ 

ʚʳʷʚʣʝʥʳ ʪʨʠ ʵʪʘʧʘ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɻʦʨʥʦʛʦ 

ɸʣʪʘʷ: 1. ʧʦʟʜʥʝʤʝʣʦʚʦʡ ï ʨʘʥʥʝʧʘʣʝʦʛʝʥʦʚʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ  

2. ʩʨʝʜʥʝʧʘʣʝʦʛʝʥʦʚʦʡ ï ʨʘʥʥʝʥʝʦʛʝʥʦʚʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʨʘʚʥʠʚʘʥʠʷ; 3. ʥʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ 

çʩʪʫʧʝʥʯʘʪʦʛʦè ʭʘʨʘʢʪʝʨʘ. 

 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ ʠ ʧʫʙʣʠʢʘʮʠʠ 

ʈʘʟʣʠʯʥʳʝ ʧʦʣʦʞʝʥʠʷ ʨʘʙʦʪʳ ʦʙʩʫʞʜʘʣʠʩʴ ʥʘ ʩʣʝʜʫʶʱʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʠ 

ʩʦʚʝʱʘʥʠʷʭ: ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʩʪʫʜʝʥʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʉʪʫʜʝʥʪ ʠ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩè, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ (2012 ʛʦʜ); ɻʝʦʜʠʥʘʤʠʯʝʩʢʘʷ 

ʵʚʦʣʶʮʠʷ ʣʠʪʦʩʬʝʨʳ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʧʦʷʩʘ (ʦʪ ʦʢʝʘʥʘ ʢ 

ʢʦʥʪʠʥʝʥʪʫ), ʛ. ʀʨʢʫʪʩʢ, (2013 ʛ, 2015 ʛ); ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʬʦʨʫʤ çʈʘʟʚʠʪʠʝ 

ʤʠʥʝʨʘʣʴʥʦ-ʩr ʨʴʝʚʦʡ ʙʘʟʳ ʉʠʙʠʨʠ: ʦʪ ɺ.ɸ. ʆʙʨʫʯʝʚʘ, ʄ.ɸ. ʋʩʦʚʘ, ʅ.ʅ. ʋʨʚʘʥʮʝʚʘ 
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ʜʦ ʥʘʰʠʭ ʜʥʝʡè, ʛ. ʊʦʤʩʢ, 2013 ʛ; III  ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʘʤʷʪʠ ʘʢʘʜʝʤʠʢʘ ɸ.ʇ. 

ʂʘʨʧʠʥʩʢʦʛʦ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2013 ʛ; V ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʠʤʧʦʟʠʫʤ 

çʇʨʦʙʣʝʤʳ ʛʝʦʜʠʥʘʤʠʢʠ ʠ ʛʝʦʵʢʦʣʦʛʠʠ ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʨʦʛʝʥʦʚè, ʛ. 

ɹʠʰʢʝʢ, 2014 ʛ; XLVI ʊʝʢʪʦʥʠʯʝʩʢʦʝ ʩʦʚʝʱʘʥʠʝ çʊʝʢʪʦʥʠʢʘ ʩʢʣʘʜʯʘʪʳʭ ʧʦʷʩʦʚ 

ɽʚʨʘʟʠʠ: ʩʭʦʜʩʪʚʦ, ʨʘʟʣʠʯʠʝ, ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʥʦʚʝʡʰʝʛʦ ʛʦʨʦʦʙʨʘʟʦʚʘʥʠʷ, 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʙʦʙʱʝʥʠʷè, ʛ. ʄʦʩʢʚʘ, 2014 ʛ; VII ʉʠʙʠʨʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʧʦ ʥʘʫʢʘʤ ʦ ɿʝʤʣʝ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, 2014 ʛ; IV 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʘʤʷʪʠ ʘʢʘʜʝʤʠʢʘ ɸ.ʇ. ʂʘʨʧʠʥʩʢʦʛʦ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2015 ʛ. 

ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ ʜʚʝ ʩʪʘʪʴʠ ʚ ʨʝʬʝʨʠʨʫʝʤʳʭ ʞʫʨʥʘʣʘʭ  ʠ 

ʦʜʥʘ ʚ ʧʨʦʜʦʣʞʘʶʱʝʤʩʷ ʠʟʜʘʥʠʠ ʠʟ ʩʧʠʩʢʘ ɺɸʂ ʠ ʜʝʩʷʪʴ ʪʝʟʠʩʦʚ ʜʦʢʣʘʜʦʚ. 

ʆʙʲʝʤ ʠ ʩʪʨʫʢʪʫʨʘ ʜʠʩʩʝʨʪʘʮʠʠ 

ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 5 ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ, ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ 

ʦʙɦʠʤ ʦʙʲʝʤʦʤ 200 ʩʪʨʘʥʠʮ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, ʢʦʪʦʨʳʡ ʠʣʣʶʩʪʨʠʨʫʝʪʩʷ 64 

ʨʠʩʫʥʢʘʤʠ. ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 134 ʥʘʠʤʝʥʦʚʘʥʠ.̫ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʃʘʙʦʨʘʪʦʨʠʠ ʛʝʦʜʠʥʘʤʠʢʠ ʠ ʤʘʛʤʘʪʠʟʤʘ ˉ212 ʀɻʄ ʉʆ 

ʈɸʅ ʠʤ. ɺ.ʉ. ʉʦʙʦʣʝʚʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʠ ʜʝʷʪʝʣʴʥʦʤ ʫʯʘʩʪʠʠ ʥʘʫʯʥʦʛʦ 

ʨʫʢʦʚʦʜʠʪʝʣʷ ʜ.ʛ.-ʤ.ʥ. ʄ.ʄ. ɹʫʩʣʦʚʘ. ʊʨʝʢʦʚʦʝ ʜʘʪʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ɻʦʨʥʦʛʦ 

ɸʣʪʘʷ ʚ ʧʦʩʣʝʜʥʠʝ 25 ʣʝʪ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʨʘʤʢʘʭ ʩʦʚʤʝʩʪʥʳʭ ʨʦʩʩʠʡʩʢʦ-

ʙʝʣʴʛʠʡʩʢʠʭ ʧʨʦʝʢʪʦʚ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʘʢʘʜʝʤʠʢʦʤ ʅ.ʃ. ɼʦʙʨʝʮʦʚʳʤ ʠ 

ʧʨʦʬʝʩʩʦʨʦʤ ʗ. ʂʣʝʨʢʩʦʤ.  

ɸʚʪʦʨ ʠʩʢʨʝʥʥʝ ʙʣʘʛʦʜʘʨʝʥ ʥʘʫʯʥʦʤʫ ʨʫʢʦʚʦʜʠʪʝʣʶ ʜ.ʛ.-ʤ.ʥ. ʄ.ʄ. ɹʫʩʣʦʚʫ ʟʘ 

ʚʳʙʦʨ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʥʫʶ ʢʦʣʣʝʢʮʠʶ ʦʙʨʘʟʮʦʚ. ɿʘ 

ʦʛʨʦʤʥʳʡ ʚʢʣʘʜ ʚ ʧʦʥʠʤʘʥʠʝ ʘʚʪʦʨʦʤ ʤʝʪʦʜʠʢʠ ʪʨʝʢʦʚʦʛʦ ʘʥʘʣʠʟʘ ʘʧʘʪʠʪʘ ʠ 

ʧʦʜʜʝʨʞʢʫ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʘʚʪʦʨ ʚʳʨʘʞʘʝʪ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ 

ɼ.ɸ. ʂʦʭ, ɽ.ɺ. ʉʦʣʦʙʦʝʚʦʡ, ʁʦʛʘʥʫ ɼʝ ɻʨʘʚʵ, ʀʣʠʥ ɼʝ ʇʠʣʩʤʝʢʝʨ (ɻʝʥʪʩʢʠʡ 

ʋʥʠʚʝʨʩʠʪʝʪ, ɹʝʣʴʛʠʷ). ɸʚʪʦʨ ʛʣʫʙʦʢʦ ʧʨʠʟʥʘʪʝʣʝʥ ʢʦʣʣʝʛʘʤ ʣʘʙʦʨʘʪʦʨʠʠ 

çɻʝʦʜʠʥʘʤʠʢʠ ʠ ʤʘʛʤʘʪʠʟʤʘè (ʜ.ʛ.-ʤ.ʥ. ɸ.ɼ. ʅʦʞʢʠʥʫ, ʜ.ʛ.-ʤ.ʥ. ʀ.ʉ. ʅʦʚʠʢʦʚʫ, ʢ.ʛ.-

ʤ.ʥ ɸ.ɺ. ʂʦʪʣʷʨʦʚ, ʢ.ʛ.-ʤ.ʥ ʉ.ɺ. ɿʠʥʦʚʴʝʚʫ, ɸ.ɺ. ʂʫʣʠʢʦʚʦʡ, ɽ.ʉ. ʈʫʙʘʥʦʚʦʡ ʠ ʜʨ.) 

ʟʘ ʪʚʦʨʯʝʩʢʫʶ ʘʪʤʦʩʬʝʨʫ ʠ ʧʣʦʜʦʪʚʦʨʥʳʝ ʦʙʩʫʞʜʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ, ʢ.ʛ.-ʤ.ʥ 

ɸ.ɺ. ʊʨʘʚʠʥʫ, ʢ.ʛ.-ʤ.ʥ ɸ.ɺ. ɺʠʰʥʝʚʩʢʦʤʫ, ʢ.ʛ.-ʤ.ʥ ʀ.ɸ. ɺʠʰʥʝʚʩʢʦʡ, ɽ.ɸ. 
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ʂʘʨʘʢʦʚʩʢʦʤʫ ʟʘ ʮʝʥʥʳʝ ʟʘʤʝʯʘʥʠʷ ʠ ʪʝʭʥʠʯʝʩʢʫʶ ʧʦʜʜʝʨʞʢʫ ʧʨʠ ʦʬʦʨʤʣʝʥʠʠ 

ʨʘʙʦʪʳ, ɼ.ɸ. ʅʝʤʫʱʝʥʢʦ, ɸ.ɺ. ʄʝʜʚʝʜʴ, ʇ.ɼ. ʂʦʪʣʝʨʫ, ɽ.ʀ. ʄʠʭʝʝʚʫ ʟʘ ʧʦʜʜʝʨʞʢʫ 

ʥʘ ʩʪʘʜʠʠ ʦʙʫʯʝʥʠʷ.  

  ʆʩʦʙʝʥʥʦ ʭʦʯʝʪʩʷ ʧʦʙʣʘʛʦʜʘʨʠʪʴ ʟʘ ʮʝʥʥʳʝ ʩʦʚʝʪʳ ʠ ʥʝʠʟʤʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ 

ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜ.ʛ.-ʤ.ʥ. ɽ.ʌ. ʃʝʪʥʠʢʦʚʫ, ʢ.ʛ.-ʤ.ʥ ɸ.ʈ. ɸʛʘʪʦʚʫ, ʢ.ʛ.-ʤ.ʥ 

ʈ.ʂ. ʅʝʧʦʧ, ʢ.ʛ.-ʤ.ʥ ʌ.ʀ. ɾʠʤʫʣʝʚʘ, ʟʘ ʥʝʦʮʝʥʠʤʫʶ ʚʩʝʩʪʦʨʦʥʥʶʶ ʧʦʤʦʱʴ 

ʩʦʪʨʫʜʥʠʢʦʚ ɸʆ çʉʅʀʀɻɻʠʄʉè ʜ.ʛ.-ʤ.ʥ. ɻ.ɸ. ɹʘʙʠʥʘ, ʢ.ʛ.-ʤ.ʥ ɸ.ʀ. ʏʝʨʥʳʭ. ʀ, 

ʢʦʥʝʯʥʦ, ʨʘʙʦʪʘ ʥʝ ʙʳʣʘ ʙʳ ʥʘʧʠʩʘʥʘ ʙʝʟ ʧʦʥʠʤʘʥʠʷ ʠ ʧʦʜʜʝʨʞʢʠ ʣʶʙʠʤʦʡ ʩʝʤʴʠ. 
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ɻʃɸɺɸ 1. 

 ʖɻʆ-ɺʆʉʊʆʏʅʓʁ ɸʃʊɸʁ: ɻɽʆʃʆɻʀʏɽʉʂʆɽ ʇʆʃʆɾɽʅʀɽ ʀ 

ʄɽɿʆɿʆʁʉʂʆ-ʂɸʁʅʆɿʆʁʉʂɸʗ ʕɺʆʃʖʎʀʗ ɺ ʉʆʉʊɸɺɽ 

ʎɽʅʊʈɸʃʔʅʆ-ɸɿʀɸʊʉʂʆɻʆ ʉʂʃɸɼʏɸʊʆɻʆ ʇʆʗʉɸ 

1.1. ʆʙʱʝʝ ʧʦʣʦʞʝʥʠʝ 

ɻʦʨʥʳʡ ɸʣʪʘʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʠʡ ʛʦʨʥʳʡ ʧʦʷʩ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʩʦʯʣʝʥʝʥʠʠ ʈʦʩʩʠʠ, ʄʦʥʛʦʣʠʠ, ʂʠʪʘʷ ʠ ʂʘʟʘʭʩʪʘʥʘ ʠ  

ʬʦʨʤʠʨʫʝʪ ʩʝʚʝʨʥʫʶ ʯʘʩʪʴ ʢʘʡʥʦʟʦʡʩʢʦʛʦ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʛʦ 

ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʛʦʨʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ. ʆʥ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʎʝʥʪʨʘʣʴʥʦ-

ɸʟʠʘʪʩʢʦʛʦ ʩʢʣʘʜʯʘʪʦʛʦ ʧʦʷʩʘ (ʎɸʉʇ), ʢʦʪʦʨʳʡ  ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʢʨʫʧʥʦʡ 

ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʨʦʛʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʚ ʤʠʨʝ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʙʦʣʝʝ ʯʝʤ 

5000 ʢʤ ʦʪ ʇʘʤʠʨʘ ʠ ʊʷʥʴ-ʐʘʥʷ (ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜ ʦʪ ɻʠʤʘʣʘʝʚ) ʜʦ ʉʪʘʥʦʚʦʛʦ 

ʭʨʝʙʪʘ (ʨʠʩ. 1.1.). ʇʦʷʩ ʩʦʩʪʦʠʪ ʠʟ ʨʷʜʘ ʙʦʣʴʰʠʭ ʠ ʤʘʣʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʚ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʙʘʩʩʝʡʥʦʚ ʠ ʭʨʝʙʪʦʚ, ʩʦʟʜʘʚʘʷ ʭʘʨʘʢʪʝʨʥʫʶ ʙʣʦʢʦʚʦ-ʤʦʟʘʠʯʥʫʶ 

ʩʪʨʫʢʪʫʨʫ [ķengºr et al., 1993]. ʎɸʉʇ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʣʣʘʞ ʨʘʟʣʠʯʥʳʭ 

ʬʨʘʛʤʝʥʪʦʚ ʢʦʨʳ ʜʨʝʚʥʠʭ ʦʢʝʘʥʦʚ ʠ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʦʚ ʠ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʝʞʜʫ 

ʢʨʫʧʥʳʤʠ ʨʘʥʥʝʜʦʢʝʤʙʨʠʡʩʢʠʤʠ ʢʦʥʪʠʥʝʪʘʣʴʥʳʤʠ ʙʣʦʢʘʤʠ - ʉʠʙʠʨʩʢʠʤ 

ʢʨʘʪʦʥʦʤ, ʉʝʚʝʨʦ-ʂʠʪʘʡʩʢʦʡ ʠ ʊʘʨʠʤʩʢʦʡ ʧʣʘʪʬʦʨʤʘʤʠ.  ɺʩʝ ʵʪʠ ʨʘʟʣʠʯʥʳʝ ʧʦ 

ʛʝʥʝʟʠʩʫ ʠ ʚʦʟʨʘʩʪʫ ʙʣʦʢʠ ʙʳʣʠ ʦʙʲʝʜʠʥʝʥʳ ʚ ɽʚʨʘʟʠʡʩʢʫʶ ʧʣʠʪʫ ʚ ʪʝʯʝʥʠʝ 

ʧʘʣʝʦʟʦʷ ʠ ʤʝʟʦʟʦʷ. ɸʢʢʨʝʮʠʷ ʧʨʦʜʦʣʞʘʣʘʩʴ ʚ ʢʘʡʥʦʟʦʝ ʚ ʧʨʦʮʝʩʩʝ ʢʦʣʣʠʟʠʠ 

ʀʥʜʠʠ ʠ ɽʚʨʘʟʠʠ. ʕʪʘ ʢʦʣʣʠʟʠʷ ʜʚʫʭ ʢʦʥʪʠʥʝʥʪʦʚ ʩʯʠʪʘʝʪʩʷ ʛʣʘʚʥʦʡ ʜʚʠʞʫʱʝʡ 

ʩʠʣʦʡ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʨʝʘʢʪʠʚʘʮʠʠ ʚʩʝʭ ʯʘʩʪʝʡ ʎɸʉʇ [Tapponier, 

Molnar, 1979]. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʎɸʉʇ 

ʦʢʘʟʳʚʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʤʘʥʪʠʡʥʳʭ ʧʣʶʤʦʚ [ɼʦʙʨʝʮʦʚ ʠ ʜʨ., 1995]. ʂʨʦʤʝ ʪʦʛʦ, 

ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʵʚʦʣʶʮʠʶ ʎɸʉʇ ʚ ʢʘʯʝʩʪʚʝ ʠʟʛʠʙʘʥʠʷ ʟʝʤʥʦʡ 

ʢʦʨʳ ʩ ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʠʥʦʡ ʚʦʣʥʳ, ʢʦʪʦʨʘʷ ʦʭʚʘʪʳʚʘʝʪ ʚʩʶ ʣʠʪʦʩʬʝʨʫ [Nikishin et 

al., 1993]. ʀʟʛʠʙʘʥʠʝ ʣʠʪʦʩʬʝʨʳ ʩʯʠʪʘʝʪʩʷ ʵʬʬʝʢʪʦʤ ʚʥʫʪʨʠʧʣʠʪʥʳʭ ʥʘʧʨʷʞʝʥʠʡ 

ʩʞʘʪʠʷ, ʚʳʟʚʘʥʥʦʛʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʢʦʥʚʝʨʛʝʥʮʠʝʡ ʤʝʞʜʫ ʀʥʜʠʝʡ ʠ ɽʚʨʘʟʠʝʡ, 

ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʪʠʧʠʯʥʦʡ ʛʝʦʤʝʪʨʠʠ ʛʦʨʥʳʭ ʮʝʧʝʡ ʠ ʙʘʩʩʝʡʥʦʚ. ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʙʘʩʩʝʡʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʙʰʠʨʥʳʝ ʣʠʪʦʩʬʝʨʥʳʝ ʩʠʥʢʣʠʥʘʣʠ, ʘ ʛʦʨʥʳʝ ʮʝʧʠ 

ï ʘʥʪʠʢʣʠʥʘʣʠ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʘʢʪʠʚʥʘʷ ʢʦʨʦʚʘʷ ʜʝʬʦʨʤʘʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʙʦʣʴʰʦʡ ʪʝʨʨʠʪʦʨʠʠ ʤʝʞʜʫ ɻʠʤʘʣʘʷʤʠ ʠ ʉʠʙʠʨʴʶ, ʯʪʦ 
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ʧʨʠʚʝʣʦ ʢ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʢʫʣʠʩʦʦʙʨʘʟʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʦʩʪʘʚʥʳʭ ʛʦʨʥʳʭ ʧʦʷʩʦʚ 

(ʇʘʤʠʨ, ʊʷʥʴ-ʐʘʥʴ, ɸʣʪʘʡ, ʉʘʷʥʳ ʠ ʜʨ.) (ʨʠʩ. 1.1.).   

  

ʈʠʩ. 1.1. ʊʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʦʪʨʘʞʘʶʱʘʷ ʛʣʘʚʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʠ 

ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ: ʀʈ ï ʀʨʪʳʰʩʢʠʡ ʨʘʟʣʦʤ, ʊʌʈ ï ʊʘʣʘʩʦ-

ʌʝʨʛʘʥʩʢʠʡ ʨʘʟʣʦʤ, ɿʉʈ ï ɿʘʧʘʜʥʦ-ʉʘʷʥʩʢʠʡ ʨʘʟʣʦʤ [ɹʫʩʣʦʚ ʠ ʜʨ., 2008]. 

 

ɺ ɻʦʨʥʦʤ ɸʣʪʘʝ ʥʘʠʙʦʣʝʝ ʢʦʥʪʨʘʩʪʥʳʝ ʢʘʡʥʦʟʦʡʩʢʠʝ ʜʚʠʞʝʥʠʷ ʠ 

ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʷʚʠʣʠʩʴ ʚ ʝʛʦ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʚʙʣʠʟʠ ʛʨʘʥʠʮʳ ʩ ʄʦʥʛʦʣʠʝʡ 

(ʨʠʩ.1.2), ʛʜʝ ʦʙʦʩʦʙʠʣʠʩʴ ʚʳʩʦʢʦʛʦʨʥʳʝ ʏʫʣʳʰʤʘʥʩʢʦʝ ʧʣʘʪʦ (ʂʫʨʘʡʩʢʦ-

ʏʫʣʳʰʤʘʥʩʢʠʡ ʙʣʦʢ) ʠ ʋʢʦʢʩʢʦʝ ʧʣʘʪʦ (ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʖʞʥʦ-ɸʣʪʘʡʩʢʦʛʦ ʙʣʦʢʘ) 

ʠ  ʨʘʟʜʝʣʷʶʱʠʝ ʠʭ ʛʦʨʥʳʝ ʭʨʝʙʪʳ (ʉʝʚʝʨʦ-ʏʫʡʩʢʠʡ, ʖʞʥʦ-ʏʫʡʩʢʠʡ, ʂʫʨʘʡʩʢʠʡ, 

ʐʘʧʰʘʣʴʩʢʠʡ ʠ ʜʨʫʛʠʝ) [ɺʝʪʨʦʚ ʠ ʜʨ., 2016]. ɺ ʧʣʝʡʩʪʦʮʝʥʝ ʜʝʬʦʨʤʘʮʠʠ 

ʨʘʩʧʨʦʩʪʨʘʥʠʣʠʩʴ ʥʘ ʩʝʚʝʨʥʳʝ ʨʘʡʦʥʳ ɻʦʨʥʦʛʦ ɸʣʪʘʷ, ʛʜʝ ʦʥʠ ʨʝʘʣʠʟʦʚʘʣʠʩʴ ʚ 

ʦʙʨʘʟʦʚʘʥʠʠ ʧʨʠʨʘʟʣʦʤʥʳʭ ʚʧʘʜʠʥ (ʥʘʧʨʠʤʝʨ, ʊʝʣʝʮʢʦʛʦ ʦʟʝʨʘ) ʠʣʠ ʩʫʙʰʠʨʦʪʥʳʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʫʧʝʥʝʡ. ʂʦʥʪʨʘʩʪʥʦʩʪʴ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʥʘ ɻʦʨʥʦʤ 

ɸʣʪʘʝ ʫʙʳʚʘʝʪ ʚ ʩʝʚʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʷʭ ɻʦʨʥʦʛʦ 

ɸʣʪʘʷ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʩʚʦʜʦʚʳʝ ʧʦʜʥʷʪʠʷ, ʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʝʥʳ  ʩʫʙʰʠʨʦʪʥʦʡ  

ʟʦʥʦʡ ʨʘʟʣʦʤʦʚ, ʧʦ ʢʦʪʦʨʦʡ ʧʘʣʝʦʟʦʡʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ɻʦʨʥʦ-ɸʣʪʘʡʩʢʦʛʦ ʙʣʦʢʘ 
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ʥʘʜʚʠʥʫʪʳ ʥʘ ʦʣʠʛʦʮʝʥ-ʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ɹʠʡʩʢʦ-ɹʘʨʥʘʫʣʴʩʢʦʡ ʚʧʘʜʠʥʳ ʩ 

ʘʤʧʣʠʪʫʜʦʡ ʜʦ 700 ʤ [ɼʦʙʨʝʮʦʚ ʠ ʜʨ., 1995]. 

 

ʈʠʩ. 1.2. ʖʛʦ-ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ɻʦʨʥʦʛʦ ɸʣʪʘʷ: ʬʨʘʛʤʝʥʪ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ 

(ʃʠʩʪ M-45) ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ 1:1000000 ʤʘʩʰʪʘʙʘ, ʧʦʜ ʨʝʜʘʢʮʠʝʡ ʉ.ʇ. 

ʐʦʢʘʣʴʩʢʦʛʦ, 2011. 

 

 ɺ ʩʪʨʦʝʥʠʠ ʖʛʦ-ɺʦʩʪʦʯʥʦʛʦ ɸʣʪʘʷ ʩʦʛʣʘʩʥʦ [ɼʝʣʴʚʦ ʠ ʜʨ., 1995] ʚʳʜʝʣʷʝʪʩʷ 

ʪʨʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʘ: ʖʞʥʦ-ɸʣʪʘʡʩʢʠʡ, ʂʫʨʘʡʩʢʦ-ʏʫʣʳʰʤʘʥʩʢʠʡ (ʉʝʚʝʨʦ-

ɸʣʪʘʡʩʢʠʡ) ʠ ʐʘʧʰʘʣʴʩʢʠʡ (ɿʘʧʘʜʥʦ-ʉʘʷʥʩʢʠʡ), ʢʦʪʦʨʳʝ ʨʘʟʜʝʣʝʥʳ ʟʦʥʘʤʠ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʘʟʣʦʤʦʚ. ʖʞʥʦ-ɸʣʪʘʡʩʢʠʡ ʙʣʦʢ ʩʣʦʞʝʥ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʤʠ 

ʧʦʨʦʜʘʤʠ ʘʤʬʠʙʦʣʠʪʦ-ʛʥʝʡʩʦʚʦ-ʢʨʠʩʪʘʣʣʦʩʣʘʥʮʝʚʦʛʦ ʧʦʣʠʤʝʪʘʤʦʨʬʠʯʝʩʢʦʛʦ 
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ʶʞʥʦ-ʯʫʡʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʨʘʟʚʠʪʳ ʧʘʨʘʛʝʥʝʟʠʩʳ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ ʠ ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʘʥʜʘʣʫʟʠʪ-

ʩʠʣʣʠʤʘʥʠʪʦʚʦʡ ʬʘʮʠʘʣʴʥʦʡ ʩʝʨʠʠ ʩ ʨʘʟʚʠʪʠʝʤ ʤʠʛʤʘʪʠʪʦʚ [ʇʣʦʪʥʠʢʦʚ ʠ ʜʨ., 

2001], ʢʦʪʦʨʳʝ ʧʨʦʨʳʚʘʶʪʩʷ ʛʨʘʥʠʪʦʠʜʘʤʠ ʩʨʝʜʥʝʜʝʚʦʥʩʢʦʛʦ ʨʘʭʤʘʥʩʢʦʛʦ ʠ 

ʤʝʟʦʟʦʡʩʢʦʛʦ ʯʠʥʜʘʛʘʪʫʡʩʢʦʛʦ ʠʥʪʨʫʟʠʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʂʫʨʘʡʩʢʦ-ʏʫʣʳʰʤʘʥʩʢʠʡ 

ʙʣʦʢ ʧʨʝʜʩʪʘʚʣʝʥ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʤʠ ʧʦʨʦʜʘʤʠ ʟʝʣʝʥʦʩʣʘʥʮʝʚʦʡ, ʵʧʠʜʦʪ-

ʘʤʬʠʙʦʣʠʪʦʚʦʡ ʠ ʘʤʬʠʙʦʣʠʪʦʚʦʡ ʬʘʮʠʡ, ʢʦʪʦʨʳʝ ʨʘʟʚʠʪʳ ʧʦ ʧʦʨʦʜʘʤ 

ʢʘʨʘʛʦʣʴʩʢʦʡ ʩʚʠʪʳ ʠ ʢʝʤʙʨʠʡʩʢʠʤ ʬʣʠʰʦʠʜʘʤ. ɺ ʩʪʨʫʢʪʫʨʝ ʙʣʦʢʘ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʤʝʥʝʝ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʝ ʦʩʘʜʦʯʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʦʩʪʘʚʝ ʚʝʥʜ-

ʥʠʞʥʝʢʝʤʙʨʠʡʩʢʦʡ ʢʘʨʘʛʦʣʴʩʢʦʡ ʩʚʠʪʳ, ʘ ʪʘʢʞʝ ʦʬʠʦʣʠʪʳ ʘʢʪʦʚʨʘʢʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʙʘʟʘʣʴʪʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʟʜʥʝʨʠʬʝʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ 

(ʩʘʨʘʪʘʥʩʢʠʡ ʤʝʪʘʙʘʟʘʣʴʪʦʚʳʡ ʟʝʣʝʥʦʩʣʘʥʮʝʚʳʡ ʢʦʤʧʣʝʢʩ). ʇʦʨʦʜʳ ʂʫʨʘʡʩʢʦ-

ʏʫʣʳʰʤʘʥʩʢʦʛʦ ʙʣʦʢʘ ʧʨʦʨʳʚʘʶʪʩʷ ʠʥʪʨʫʟʠʷʤʠ ʛʘʙʙʨʦ-ʜʠʦʨʠʪ-ʛʨʘʥʦʜʠʦʨʠʪʦʚʦʡ 

(ʨʘʥʥʝ-ʩʨʝʜʥʝʜʝʚʦʥʩʢʠʡ ʢʘʨʘʢʫʜʶʨʩʢʠʡ ʢʦʤʧʣʝʢʩ), ʛʨʘʥʦʜʠʦʨʠʪ-ʛʨʘʥʠʪʦʚʦʡ 

(ʩʨʝʜʥʝʜʝʚʦʥʩʢʠʡ ʢʫʙʘʜʨʠʥʩʢʠʡ ʢʦʤʧʣʝʢʩ) ʬʦʨʤʘʮʠʡ ʜʝʚʦʥʩʢʦʛʦ ʤʝʛʘʢʦʤʧʣʝʢʩʘ ʠ 

ʛʨʘʥʠʪʦʚʦʡ ʬʦʨʤʘʮʠʠ (ʘʪʫʨʢʦʣʴʩʢʠʡ ʢʦʤʧʣʝʢʩ) ʢʘʤʝʥʥʦʫʛʦʣʴʥʦ-ʶʨʩʢʦʛʦ 

ʤʝʛʘʢʦʤʧʣʝʢʩʘ. ʐʘʧʰʘʣʴʩʢʠʡ ʙʣʦʢ ʩʣʦʞʝʥ ʙʘʟʘʣʴʪʦʚʦ-ʢʨʝʤʥʠʩʪʦ-ʦʙʣʦʤʦʯʥʦʡ 

ʬʣʠʰʦʠʜʥʦʡ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʦʡ ʬʦʨʤʘʮʠʝʡ (ʚʝʥʜ-ʥʠʞʥʝʢʝʤʙʨʠʡʩʢʘʷ 

ʤʘʣʦʘʙʘʢʘʥʩʢʘʷ ʩʝʨʠʷ), ʢʨʝʤʥʠʩʪʦ-ʛʨʘʫʚʘʢʢʦʚʦʡ ʬʣʠʰʦʠʜʥʦʡ ʬʦʨʤʘʮʠʝʡ 

(ʥʠʞʥʝʢʝʤʙʨʠʡʩʢʘʷ ʢʦʭʦʰʩʢʘʷ ʩʚʠʪʘ), ʬʣʠʰʦʠʜʥʦʡ ʪʝʨʨʠʛʝʥʥʦʡ ʬʦʨʤʘʮʠʝʡ 

(ʢʘʨʘʪʦʰʩʢʘʷ ʩʚʠʪʘ ʩʨʝʜʥʝʛʦïʚʝʨʭʥʝʛʦ ʢʝʤʙʨʠʷ). ɼʣʷ ʐʘʧʰʘʣʴʩʢʦʛʦ ʙʣʦʢʘ 

ʭʘʨʘʢʪʝʨʥʘ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʛʨʘʥʠʪʠʟʘʮʠʠ ʚʝʨʭʥʝʡ ʢʦʨʳ ï ʠʥʪʝʥʩʠʚʥʘʷ 

ʥʘʩʳʱʝʥʥʦʩʪʴ ʝʝ ʛʨʘʥʠʪʦʠʜʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʜʝʚʦʥʩʢʦʛʦ ʤʝʛʘʢʦʤʧʣʝʢʩʘ 

(ʨʘʥʥʝʜʝʚʦʥʩʢʠʝ ʙʦʣʴʰʝʧʦʨʦʞʩʢʠʡ ʛʘʙʙʨʦ-ʜʠʦʨʠʪ-ʛʨʘʥʦʜʠʦʨʠʪʦʚʳʡ ʠ ʜʞʦʡʩʢʠʡ 

ʛʨʘʥʦʜʠʦʨʠʪ-ʛʨʘʥʠʪʦʚʳʡ ʢʦʤʧʣʝʢʩʳ) [ʌʝʜʘʢ ʠ ʜʨ., 2011].    

  

1.2. ʄʝʟʦʟʦʡʩʢʘʷ ʵʚʦʣʶʮʠʷ ʎɸʉʇ 

 ʇʦʩʣʝ ʛʝʨʮʠʥʩʢʦʛʦ ʵʪʘʧʘ ʦʨʦʛʝʥʠʠ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʶʞʥʦʛʦ ʛʦʨʥʦʛʦ 

ʦʙʨʘʤʣʝʥʠʷ ʉʠʙʠʨʠ ʦʩʪʘʚʘʣʘʩʴ ʥʘ ʧʨʝʞʥʝʤ ʤʝʩʪʝ. ɺ ʧʨʝʜʝʣʘʭ ʢʦʥʪʠʥʝʥʪʘ ʥʘʯʘʣʩʷ 

ʨʘʩʧʘʜ ʇʘʥʛʝʠ ʧʦʩʨʝʜʩʪʚʦʤ ʘʢʪʠʚʥʦʩʪʠ ʤʘʥʪʠʡʥʦʛʦ ʧʣʶʤʘ, ʯʪʦ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ 

ʧʦ ʧʝʨʤʴ-ʪʨʠʘʩʦʚʦʤʫ ʤʘʛʤʘʪʠʟʤʫ (ʧʣʘʪʦʙʘʟʘʣʴʪʘʤ) ʠ ʧʨʦʮʝʩʩʘʤ ʦʙʨʘʟʦʚʘʥʠʷ 

ʨʠʬʪʦʚ [Nikishin et al., 2002]. ʖʨʘ ʠ ʨʘʥʥʠʡ ʤʝʣ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ 
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ʣʦʢʘʣʠʟʦʚʘʥʥʳʤʠ ʩʦʙʳʪʠʷʤʠ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʷʜʘ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʤʝʞʛʦʨʥʳʭ ʚʧʘʜʠʥ, ʟʘʧʦʣʥʝʥʥʳʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʤʦʣʘʩʩʦʡ, 

ʚʫʣʢʘʥʠʪʘʤʠ ʠ ʦʟʝʨʥʳʤʠ ʫʛʣʝʥʦʩʥʳʤʠ ʦʩʘʜʢʘʤʠ. ɺ ɹʘʡʢʘʣʴʩʢʦʤ ʨʝʛʠʦʥʝ ʵʪʠ 

ʙʘʩʩʝʡʥʳ ʩʚʷʟʘʥʳ ʩ ʥʘʯʘʣʴʥʳʤʠ ʩʪʘʜʠʷʤʠ ʨʘʩʰʠʨʝʥʠʷ ʠ ʦʪʢʨʳʪʠʷ ɹʘʡʢʘʣʴʩʢʦʡ 

ʨʠʬʪʦʚʦʡ ʟʦʥʳ ʧʦʩʣʝ ʨʘʩʧʘʜʘ ʧʦʜʥʷʪʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʡ ʧʦʩʣʝʜʦʚʘʣ ʟʘ 

ʢʦʤʧʨʝʩʩʠʦʥʥʦʡ ʪʝʢʪʦʥʠʢʦʡ ʚʦ ʚʨʝʤʷ ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʦʡ ʦʨʦʛʝʥʠʠ [ɼʝʣʴʚʦ ʠ ʜʨ., 

1995; Zorin, 1999]. ɺʦ ʚʨʝʤʷ ʵʪʦʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʨʘʟʣʠʯʥʳʝ ʷʜʨʘ 

ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʙʳʣʠ ʚʳʚʝʜʝʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʢʘʢ ʨʝʟʫʣʴʪʘʪ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʜʝʥʫʜʘʮʠʠ. ɺʦ ʚʨʝʤʷ ʧʦʟʜʥʝʛʦ ʤʝʣʘïʨʘʥʥʝʛʦ ʧʘʣʝʦʛʝʥʘ, ʧʝʨʠʦʜʘ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʛʫʤʠʜʥʳʡ ʢʣʠʤʘʪ ʧʨʠʚʝʣ ʢ ʨʘʟʚʠʪʠʶ 

ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʣʘʪʝʨʠʪʥʦʛʦ ʧʝʥʝʧʣʝʥʘ ʚʦ ʤʥʦʛʠʭ ʯʘʩʪʷʭ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ʕʪʦ 

ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚ ɹʘʡʢʘʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ ʠ 

ʊʘʨʠʤʘ [ɼʝʣʴʚʦ ʠ ʜʨ., 1995; ɼʦʙʨʝʮʦʚ ʠ ʜʨ., 1995]. ʊʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʪʨʠʘʩʩʦʚʦʛʦ ʧʝʥʝʧʣʝʥʘ, ʢʦʪʦʨʳʡ ʩʯʠʪʘʝʪʩʷ ʧʝʨʝʨʘʙʦʪʘʥʥʳʤ ʚ 

ʫʛʣʝʥʦʩʥʳʭ ʶʨʩʢʠʭ ʤʝʞʛʦʨʥʳʭ ʙʘʩʩʝʡʥʘʭ ʚ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʎɸʉʇ 

[ɼʦʙʨʝʮʦʚ ʠ ʜʨ., 1995]. ɿʘʧʘʜʥʝʝ (ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ) ʎɸʉʇ ʥʘʯʘʣʦʩʴ 

ʤʝʟʦʟʦʡʩʢʦʝ ʨʘʟʚʠʪʠʝ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ʈʠʬʪʦʛʝʥʝʟ ʚ ʝʛʦ ʧʨʝʜʝʣʘʭ 

ʤʦʛ ʙʳʪʴ ʩʚʷʟʘʥ ʩ ʥʘʯʘʣʦʤ ʨʘʩʧʘʜʦʤ ʇʘʥʛʝʠ. ʅʘ ʚʦʩʪʦʢʝ ʧʨʦʜʦʣʞʘʣʦʩʴ ʟʘʢʨʳʪʠʝ 

ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʦʛʦ ʦʢʝʘʥʘ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʝʣʦ ʢ ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʦʡ 

ʦʨʦʛʝʥʠʠ. ʅʘ ʶʞʥʦʡ ʦʢʨʘʠʥʝ ɽʚʨʘʟʠʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʘʢʢʨʝʮʠʷ  ʙʣʘʛʦʜʘʨʷ  

ʩʫʙʜʫʢʮʠʠ ʦʢʝʘʥʠʯʝʩʢʦʡ ʣʠʪʦʩʬʝʨʳ ʇʘʣʝʦ-ʊʝʪʠʩʘ. ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʙʣʦʢʠ, 

ʬʦʨʤʠʨʫʷ ʩʦʚʨʝʤʝʥʥʦʝ ʊʠʙʝʪʩʢʦʝ ʧʣʘʪʦ ʠ ʩʦʩʝʜʥʠʝ ʨʝʛʠʦʥʳ, ʩʪʦʣʢʥʫʣʠʩʴ ʩ 

ʩʦʩʪʘʚʥʳʤ ɽʚʨʘʟʠʡʩʢʠʤ ʢʦʥʪʠʥʝʥʪʦʤ, ʧʨʝʜʰʝʩʪʚʫʷ ʢʦʣʣʠʟʠʠ ʩ ʀʥʜʠʝʡ ʚ 

ʢʘʡʥʦʟʦʡʩʢʦʝ ʚʨʝʤʷ. ɺ ʤʝʟʦʟʦʝ ʥʘʠʤʝʥʝʝ ʘʢʪʠʚʥʳʡ ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʨʝʞʠʤ 

ʧʨʝʦʙʣʘʜʘʣ ʚ ʨʝʛʠʦʥʘʭ ʊʘʨʠʤʘ ʠ ʊʷʥʴ-ʐʘʥʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩ ʪʨʠʘʩʘ ʧʦ ʩʨʝʜʥʶʶ 

ʶʨʫ ʧʦʷʚʣʷʣʠʩʴ ʚʘʞʥʳʝ ʵʧʠʟʦʜʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ ʧʦ ʨʘʟʣʦʤʘʤ, ʢʦʪʦʨʳʝ ʠʤʝʣʠ 

ʤʝʩʪʦ ʚʦ ʚʩʝʤ ʨʝʛʠʦʥʝ. 

   1.2.1. ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʠʡ ʩʢʣʘʜʯʘʪʳʡ ʧʦʷʩ 

 ʇʨʦʜʦʣʞʠʪʝʣʴʥʳʝ  ʩʫʙʜʫʢʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʧʨʝʜʝʣʘʭ ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʦʛʦ 

ʦʢʝʘʥʘ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʚʝʣʠ ʢ ʧʦʣʥʦʤʫ ʟʘʢʨʳʪʠʶ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʚ 

ʧʦʟʜʥʝʡ ʶʨʝ-ʨʘʥʥʝʤ ʤʝʣʫ. ʄʘʛʤʘʪʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ  ʘʢʪʠʚʥʦʡ ʦʢʨʘʠʥʳ 

ʉʠʙʠʨʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ ʜʘʶʪ K-Ar ʚʦʟʨʘʩʪʳ ʦʪ ʪʨʠʘʩʘ ʜʦ ʧʦʟʜʥʝʡ ʶʨʳ. ʉʫʙʜʫʢʮʠʷ 
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ʧʨʦʠʟʦʰʣʘ ʪʦʣʴʢʦ ʥʘ ʘʢʪʠʚʥʦʡ ʦʢʨʘʠʥʝ ʉʠʙʠʨʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ, ʪ.ʢ. ʉʝʚʝʨʦ-

ʂʠʪʘʡʩʢʘʷ ʦʢʨʘʠʥʘ ʨʘʟʚʠʚʘʣʘʩʴ ʚ ʚʠʜʝ ʧʘʩʩʠʚʥʦʡ ʦʢʨʘʠʥʳ ʚʦ ʚʨʝʤʷ ʧʝʨʤʴ-

ʪʨʠʘʩʦʚʦʡ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʧʣʠʪ, ʤʘʨʢʠʨʫʶʱʝʡ ʟʘʨʦʞʜʘʶʱʠʡʩʷ ʨʘʩʧʘʜ 

ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʘ ʇʘʥʛʝʷ. ʆʩʪʘʪʢʠ ʩʫʙʜʫʮʠʨʫʶʱʝʛʦ ʩʣʵʙʘ ʦʢʝʘʥʠʯʝʩʢʦʡ ʣʠʪʦʩʬʝʨʳ 

ʨʘʩʧʦʟʥʘʶʪʩʷ ʧʦ ʩʝʡʩʤʠʯʝʩʢʦʡ ʪʦʤʦʛʨʘʬʠʠ ʚ ʚʠʜʝ ʟʦʥʳ ʚʳʩʦʢʠʭ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʩʢʦʨʦʩʪʝʡ ʟʘʧʘʜʥʝʝ ʦʟʝʨʘ ɹʘʡʢʘʣ (ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ). ʉʝʚʝʨʥʳʡ ʂʠʪʘʡ 

ʙʳʣ ʩʚʷʟʘʥ ʩ ʪʝʨʨʝʡʥʘʤʠ ʎʝʥʪʨʘʣʴʥʦʡ ʄʦʥʛʦʣʠʠ ʢʦʣʣʠʟʠʦʥʥʳʤʠ ʩʦʙʳʪʠʷʤʠ ʩ 

ʨʘʥʥʝʡ ʧʦ ʧʦʟʜʥʶʶ ʧʝʨʤʴ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʩʦʩʪʘʚʥʦʛʦ ʄʦʥʛʦʣʦ-

ʉʝʚʝʨʦ-ʂʠʪʘʡʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ. ʂʦʣʣʠʟʠʷ ʵʪʦʛʦ ʉʝʚʝʨʦ-ʂʠʪʘʡʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ ʩ 

ʩʦʩʪʘʚʥʳʤ ʦʨʦʛʝʥʥʳʤ ʦʙʨʘʤʣʝʥʠʝʤ ʉʠʙʠʨʠ ʧʨʠʚʝʣʘ ʢ ʧʦʩʪʨʦʝʥʠʶ ʄʦʥʛʦʣʦ-

ʆʭʦʪʩʢʦʛʦ ʩʢʣʘʜʯʘʪʦʛʦ ʧʦʷʩʘ, ʢʦʪʦʨʳʡ, ʢʘʢ ʩʯʠʪʘʝʪʩʷ, ʧʦʭʦʞ ʧʦ ʩʪʠʣʶ ʠ ʨʘʟʤʝʨʘʤ 

ʥʘ ʩʦʚʨʝʤʝʥʥʳʡ ɻʠʤʘʣʘʡʩʢʠʡ ʦʨʦʛʝʥ [ʍʘʠʥ, ʃʦʤʠʟʝ, 2005]. ɻʣʘʚʥʘʷ ʢʦʣʣʠʟʠʷ ʧʦ 

ɿʦʨʠʥʫ [1999] ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʩʨʝʜʥʝʡ ʶʨʦʡ. ɺʦ ʚʨʝʤʷ ʵʪʦʡ ʢʦʣʣʠʟʠʠ ʥʝʩʢʦʣʴʢʦ 

ʦʢʝʘʥʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ ʠ ʦʩʪʨʦʚʥʳʭ ʜʫʛ ʙʳʣʠ ʚʦʚʣʝʯʝʥʳ ʚ ʩʦʦʨʫʞʝʥʠʝ ʦʨʦʛʝʥʘ. 

ɼʝʬʦʨʤʘʮʠʷ ʙʳʣʘ ʦʛʨʘʥʠʯʝʥʘ ʥʝ ʪʦʣʴʢʦ ʢʦʣʣʠʟʠʦʥʥʦʡ ʟʦʥʦʡ, ʥʦ ʪʘʢʞʝ 

ʚʦʟʜʝʡʩʪʚʦʚʘʣʘ ʥʘ ʤʥʦʛʠʝ ʯʘʩʪʠ ʢʘʣʝʜʦʥʩʢʠʭ ʠ ʛʝʨʮʠʥʩʢʠʭ ʚʥʫʪʨʝʥʥʠʭ ʦʙʣʘʩʪʝʡ, 

ʜʦʩʪʠʛʘʷ ʜʘʞʝ ʛʨʘʥʠʮʳ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ ʚ ʊʨʘʥʩʙʘʡʢʘʣʴʩʢʦʡ ʦʙʣʘʩʪʠ [Zorin, 

1999]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʦʝ ʛʦʨʦʦʙʨʘʟʦʚʘʥʠʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʷʚʣʷʝʪʩʷ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʩʦʙʳʪʠʝʤ ʚ ʤʝʟʦʟʦʡʩʢʦʡ ʠʩʪʦʨʠʠ ʚʦʩʪʦʯʥʳʭ ʦʙʣʘʩʪʝʡ 

ʎɸʉʇ. ʅʘʧʨʷʞʝʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʧʝʨʝʜʘʶʪʩʷ ʯʝʨʝʟ ʨʝʘʢʪʠʚʘʮʠʶ ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ 

ʨʘʥʝʝ ʢʘʣʝʜʦʥʩʢʠʭ ʠ ʛʝʨʮʠʥʩʢʠʭ ʩʪʨʫʢʪʫʨ ʚ ʧʨʝʜʝʣʘʭ ʢʦʨʳ. ɼʘʣʝʝ ʥʘ ʚʦʩʪʦʢ, 

ʨʘʟʨʘʩʪʘʥʠʝ ʉʠʙʠʨʠ ʧʨʠʚʝʣʦ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʜʨʫʛʦʛʦ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ 

ɺʝʨʭʦʷʥʩʢʦʛʦ ʤʝʟʦʟʦʡʩʢʦʛʦ ʩʢʣʘʜʯʘʪʦʛʦ ʧʦʷʩʘ, ʢʦʪʦʨʳʡ ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʜʦʢʝʤʙʨʠʡʩʢʠʡ ʬʫʥʜʘʤʝʥʪ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ (ʨʠʩ. 1.4). ɺʝʨʭʦʷʥʩʢʠʡ 

ʩʢʣʘʜʯʘʪʳʡ ʧʦʷʩ ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʝʪʩʷ ʩʫʪʫʨʦʡ, ʧʨʦʜʦʣʞʘʶʱʝʡ ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʠʡ 

ʩʢʣʘʜʯʘʪʳʡ ʧʦʷʩ, ʢʦʪʦʨʳʡ ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʦʪ ʨʝʛʠʦʥʘ ʦʟ. ɹʘʡʢʘʣ ʜʦ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ. 

1.2.2. ɸʣʪʘʡʩʢʠʡ ʨʝʛʠʦʥ  

 ʂʘʢ ʠ ʤʥʦʛʠʝ ʯʘʩʪʠ ʎɸʉʇ, ɻʦʨʥʳʡ ɸʣʪʘʡ ʙʳʣ ʧʦʜʚʝʨʞʝʥ ʧʝʥʝʧʣʝʥʠʟʘʮʠʠ ʚ 

ʪʨʠʘʩʝ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʢʨʳʪʠʝʤ ʆʙʴ-

ɿʘʡʩʘʥʩʢʦʡ ʚʝʪʚʠ ʇʘʣʝʦʘʟʠʘʪʩʢʦʛʦ ʦʢʝʘʥʘ ʚ ʧʦʟʜʥʝʤ ʢʘʨʙʦʥʝ-ʧʝʨʤʠ. ʕʪʦʪ ʧʝʨʠʦʜ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʙʳʣ ʥʘʨʫʰʝʥ ʚ ʶʨʝ. ɼʚʘ ʠʤʧʫʣʴʩʘ ʶʨʩʢʦʡ 
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ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʨʝʘʢʪʠʚʘʮʠʠ ʦʨʦʛʝʥʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʤʝʟʦʟʦʡʩʢʠʭ 

ʤʝʞʛʦʨʥʳʭ ʙʘʩʩʝʡʥʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʦʨʥʦʛʦ ɸʣʪʘʷ ʧʦ  ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʤ, ʯʘʩʪʦ 

ʫʛʣʝʥʦʩʥʳʤ, ʤʦʣʘʩʩʦʚʳʤ ʦʩʘʜʦʯʥʳʤ ʢʦʤʧʣʝʢʩʘʤ. ʇʨʠʤʝʨʳ ʪʘʢʠʭ ʙʘʩʩʝʡʥʦʚ 

ɻʦʨʥʦʛʦ ɸʣʪʘʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʯʝʥʴ ʨʝʜʢʠ, ʦʜʥʘʢʦ, ʦʥʠ 

ʦʪʤʝʯʘʶʪʩʷ ʚ ʄʦʥʛʦʣʠʠ ʠ ɻʦʙʠ ɸʣʪʘʝ. ɺ ʥʝʢʦʪʦʨʳʭ ʠʟ ʵʪʠʭ ʙʘʩʩʝʡʥʦʚ 

ʨʘʥʥʝʶʨʩʢʘʷ ʤʦʣʘʩʩʘ ʥʝʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʝʪ ʛʝʨʮʠʥʩʢʠʡ ʬʫʥʜʘʤʝʥʪ. ɺ ʜʨʫʛʠʭ 

ʤʝʩʪʘʭ ʵʪʘ ʤʦʣʘʩʩʘ ʟʘʣʝʛʘʝʪ ʥʘ ʢʨʘʩʥʦʮʚʝʪʥʳʭ ʪʨʠʘʩʦʚʳʭ ʦʩʪʘʥʮʘʭ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ 

ʟʘ ʧʝʨʚʳʤ ʶʨʩʢʠʤ ʠʤʧʫʣʴʩʦʤ ʩʣʝʜʦʚʘʣ ʤʝʥʝʝ ʘʢʪʠʚʥʳʡ ʧʝʨʠʦʜ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʦʟʝʨʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʚ ʤʝʟʦʟʦʡʩʢʠʭ ʙʘʩʩʝʡʥʘʭ ɻʦʨʥʦʛʦ 

ɸʣʪʘʷ. ʇʦʟʜʥʝʶʨʩʢʦʝ-ʨʘʥʥʝʤʝʣʦʚʦʝ ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʩʦʙʳʪʠʝ ʦʪʤʝʯʘʝʪʩʷ ʚ 

ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʟʨʝʟʘʭ ʛʦʨʠʟʦʥʪʦʤ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʭ ʤʦʣʘʩʩʦʚʳʭ 

ʦʪʣʦʞʝʥʠʡ. ʖʨʩʢʘʷ ʤʦʣʘʩʩʘ ʜʦʩʪʠʛʘʝʪ 1-2 ʢʤ ʤʦʱʥʦʩʪʠ ʚ ʥʝʩʢʦʣʴʢʠʭ ʙʘʩʩʝʡʥʘʭ 

[Dobretsov et al., 1996]. ʇʦʟʜʥʝʝ ʚ ʤʝʣʫ ʠ ʧʘʣʝʦʛʝʥʝ ʟʘʥʦʚʦ ʦʙʨʘʟʦʚʘʚʰʠʡʩʷ ʶʨʩʢʠʡ 

ʦʨʦʛʝʥ ʙʳʣ ʧʦʜʚʝʨʞʝʥ ʧʝʥʝʧʣʝʥʠʟʘʮʠʠ ʠ ʥʘʢʦʧʣʝʥʠʝʤ ʪʦʥʢʦʦʙʣʦʤʦʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʉʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʠʤ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʨʦʩʪʘ ʛʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʶʨʝ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʦʨʥʦʛʦ ɸʣʪʘʷ ʷʚʣʷʝʪʩʷ ʥʘʢʦʧʣʝʥʠʝ ʦʩʘʜʦʯʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ 

ʢʨʫʧʥʳʭ ʙʘʩʩʝʡʥʘʭ, ʛʨʘʥʠʯʘʱʠʭ ʩ ɸʣʪʘʝʤ, ʥʘʧʨʠʤʝʨ, ɹʠʡʩʢʦ-ɹʘʨʥʘʫʣʴʩʢʘʷ ʠ 

ʂʫʟʥʝʮʢʘʷ ʚʧʘʜʠʥʳ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʥʘ ʩʝʚʝʨʝ, ɿʘʡʩʘʥʩʢʠʡ ʠ 

ɼʞʫʥʛʘʨʩʢʠʡ ʙʘʩʩʝʡʥʳ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʠ ʄʦʥʛʦʣʴʩʢʘʷ ʜʝʧʨʝʩʩʠʷ ɹʦʣʴʰʠʭ ʦʟʝʨ ʥʘ 

ʚʦʩʪʦʢʝ [Dobretsov et al., 1996; ʅʦʚʠʢʦʚ, 2002]. ʕʪʠ ʙʘʩʩʝʡʥʳ ʘʢʢʫʤʫʣʠʨʦʚʘʣʠ 

ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʵʨʦʜʠʨʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʝʟʦʟʦʡʩʢʦʡ 

ʜʝʥʫʜʘʮʠʠ ɻʦʨʥʦʛʦ ɸʣʪʘʷ. ʄʝʟʦʟʦʡʩʢʠʡ ʂʫʟʥʝʮʢʠʡ ʙʘʩʩʝʡʥ ʚ ʪʦ ʚʨʝʤʷ ʙʳʣ 

ʧʦʜʚʝʨʞʝʥ ʦʯʝʚʠʜʥʳʤ ʥʘʜʚʠʛʦʚʳʤ ʜʚʠʞʝʥʠʷʤ ʚʜʦʣʴ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʳ ɸʣʪʘʡʩʢʠʭ 

ʛʦʨ ʠ, ʢʘʢ ʩʯʠʪʘʝʪʩʷ, ʨʘʩʧʦʣʦʞʝʥ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʩʝʚʝʨʝ ʦʪ ʤʝʟʦʟʦʡʩʢʦʛʦ 

ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʬʨʦʥʪʘ ɻʦʨʥʦʛʦ ɸʣʪʘʷ [ʅʦʚʠʢʦʚ, 2002]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʨʝʘʢʪʠʚʠʨʦʚʘʥʥʳʡ ʬʨʦʥʪ ʜʝʬʦʨʤʘʮʠʠ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʪʘʢ ʜʘʣʝʢʦ ʥʘ ʩʝʚʝʨ. 

ʖʨʩʢʘʷ ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ɸʣʪʘʡʩʢʦʤ ʨʝʛʠʦʥʝ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʨʘʟʚʠʪʠʝʤ ʥʘʜʚʠʛʦʚ ʠ ʜʨʫʛʠʭ ʨʘʟʣʦʤʥʳʭ ʩʤʝʱʝʥʠʡ, ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʠ 

ʤʝʪʘʤʦʨʬʠʟʤʦʤ [ʅʦʚʠʢʦʚ, 2002]. ʖʨʩʢʘʷ ʠ ʨʘʥʥʝʤʝʣʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʷʚʠʣʠʩʴ 

ʚʜʦʣʴ ʙʦʣʝʝ ʜʨʝʚʥʠʭ ʧʘʣʝʦʟʦʡʩʢʠʭ ʩʪʨʫʢʪʫʨ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʂʫʨʘʡʩʢʘʷ, ʐʘʧʰʘʣʴʩʢʘʷ, ʏʘʨʳʰ-ʊʝʨʝʢʪʠʥʩʢʘʷ ʨʘʟʣʦʤʥʳʝ ʟʦʥʳ, ʚ ʢʦʪʦʨʳʭ ʙʳʣʠ 

ʧʨʦʷʚʣʝʥʳ ʩʜʚʠʛʦʚʳʝ ʩʤʝʱʝʥʠʷ ʚ ʵʪʦ ʚʨʝʤʷ [ɼʦʙʨʝʮʦʚ ʠ ʜʨ., 1995]. ʄʝʟʦʟʦʡʩʢʘʷ 
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ʨʝʘʢʪʠʚʘʮʠʷ ʦʯʝʚʠʜʥʘ, ʥʦ ʦʥʘ ʧʣʦʭʦ ʠʟʫʯʝʥʘ. ʄʝʟʦʟʦʡʩʢʠʡ ʨʝʞʠʤ, ʦʯʝʚʠʜʥʦ, 

ʩʦʚʧʘʜʘʝʪ ʩ ʨʘʟʚʠʪʠʝʤ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʠ ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʦʛʦ 

ʦʨʦʛʝʥʘ, ʥʦ ʥʝ ʷʩʥʦ, ʢʘʢ ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʦʨʥʦʛʦ ɸʣʪʘʷ 

ʩʚʷʟʘʥʘ ʩ ʵʪʠʤʠ ʩʦʙʳʪʠʷʤʠ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʦʩʪ-

ʧʝʨʤʩʢʦʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʰʠʨʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʧʦʩʨʝʜʩʪʚʦʤ 

ʚʨʘʱʝʥʠʷ  ʠ ʩʜʚʠʛʦʚʳʭ ʩʤʝʱʝʥʠʡ [ɹʫʩʣʦʚ ʠ ʜʨ., 2003], ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ ʵʪʠʤʠ 

ʤʝʟʦʟʦʡʩʢʠʤʠ ʩʦʙʳʪʠʷʤʠ, ʪʘʢʞʝ ʢʘʢ ʠ ʧʨʦʜʦʣʞʘʶʱʘʷʩʷ ʘʢʢʨʝʮʠʷ ʥʘ ʶʞʥʦʡ 

ʦʢʨʘʠʥʝ ɽʚʨʘʟʠʠ.   

1.3. ʂʘʡʥʦʟʦʡʩʢʘʷ ʵʚʦʣʶʮʠʷ ʎɸʉʇ 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʢʘʡʥʦʟʦʡʩʢʘʷ ʵʚʦʣʶʮʠʷ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ 

ʢʦʣʣʠʟʠʝʡ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʢʦʥʚʝʨʛʝʥʮʠʝʡ ʠ ʚʜʘʚʣʠʚʘʥʠʝʤ ʀʥʜʠʠ ʚ ɽʚʨʘʟʠʶ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʬʦʨʤʘʮʠʠ ʧʦ ʚʩʝʤʫ ʨʝʛʠʦʥʫ ʧʨʠʚʝʣʦ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ɻʠʤʘʣʘʡʩʢʦʛʦ ʛʦʨʥʦʛʦ ʭʨʝʙʪʘ, ʧʦʜʥʷʪʠʶ ʊʠʙʝʪʩʢʦʛʦ ʧʣʘʪʦ, ʵʢʩʪʨʫʟʠʚʥʦʡ 

ʪʝʢʪʦʥʠʢʝ ʚʜʦʣʴ ʛʣʘʚʥʳʭ ʩʜʚʠʛʦʚʳʭ ʨʘʟʣʦʤʦʚ ʠ ʨʝʤʦʙʠʣʠʟʘʮʠʷ ʙʦʣʝʝ ʜʨʝʚʥʠʭ 

ʩʪʨʫʢʪʫʨ ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʯʘʩʪʠ ɽʚʨʘʟʠʡʩʢʦʡ ʧʣʠʪʳ.  

1.3.1. ʀʥʜʦ-ɽʚʨʘʟʠʡʩʢʘʷ ʢʦʣʣʠʟʠʷ 

ɼʦ ʩʠʭ ʧʦʨ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʥʦʛʣʘʩʠʷ ʧʦ ʧʦʚʦʜʫ ʪʦʯʥʦʛʦ ʚʨʝʤʝʥʠ 

ʩʪʦʣʢʥʦʚʝʥʠʷ ʜʚʫʭ ʢʦʥʪʠʥʝʥʪʦʚ: ʀʥʜʠʠ ʠ ɽʚʨʘʟʠʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʦʩʪʠʛʥʫʪ 

ʥʝʢʦʪʦʨʳʡ ʢʦʤʧʨʦʤʠʩʩ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʡ ʢʦʣʣʠʟʠʶ ʧʘʣʝʦʮʝʥ-ʵʦʮʝʥʦʚʳʤ 

ʚʨʝʤʝʥʝʤ 45-55 ʤʣʥ. ʣʝʪ ʥʘʟʘʜ [Yin, Harrison, 2000]. ʂʦʣʣʠʟʠʷ ʙʳʣʘ ʜʠʘʭʨʦʥʥʦʡ ʠ 

ʚʨʷʜ ʣʠ ʤʦʞʝʪ ʙʳʪʴ ʪʦʯʥʦ ʦʛʨʘʥʠʯʝʥʘ ʦʧʨʝʜʝʣʝʥʥʳʤ ʠʥʪʝʨʚʘʣʦʤ ʚʨʝʤʝʥʠ ʜʣʷ 

ʚʥʫʪʨʝʥʥʝʡ ʟʦʥʳ. ʇʦ ʧʘʣʝʦʤʘʛʥʠʪʥʳʤ ʜʘʥʥʳʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʯʘʣʴʥʦʝ 

ʩʪʦʣʢʥʦʚʝʥʠʝ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʟʘʤʝʪʥʳʤ ʩʥʠʞʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚ 

ʩʝʚʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʀʥʜʠʡʩʢʦʡ ʧʣʠʪʳ. ʂʦʣʣʠʟʠʷ ʙʳʣʘ ʚʳʟʚʘʥʘ ʧʦʣʥʳʤ 

ʟʘʢʨʳʪʠʝʤ ʦʢʝʘʥʘ ʊʝʪʠʩ ʤʝʞʜʫ ʩʭʦʜʷʱʠʤʠʩʷ ʛʦʥʜʚʘʥʩʢʠʤʠ ʢʦʥʪʠʥʝʥʪʘʤʠ ʀʥʜʠʠ, 

ɸʨʘʚʠʠ ʠ ɸʬʨʠʢʠ ʩ ɽʚʨʘʟʠʝʡ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʛʨʦʤʘʜʥʦʡ ʦʨʦʛʝʥʥʦʡ 

ʟʦʥʳ ʥʘ ʶʞʥʳʭ ʦʢʨʘʠʥʘʭ ɽʚʨʘʟʠʠ. ʀʥʜʠʷ ʦʪʢʦʣʦʣʘʩʴ ʦʪ ɻʦʥʜʚʘʥʳ ʚ ʩʨʝʜʥʝʤ ʤʝʣʫ 

ʚʦ ʚʨʝʤʷ ʟʘʨʦʞʜʘʶʱʝʛʦʩʷ ʦʪʢʨʳʪʠʷ ʀʥʜʠʡʩʢʦʛʦ ʦʢʝʘʥʘ. ʉʫʱʝʩʪʚʫʶʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʨʘʥʥʝʛʦ ʩʪʦʣʢʥʦʚʝʥʠʷ ʤʝʞʜʫ ʀʥʜʠʝʡ ʠ ɽʚʨʘʟʠʝʡ ʚ ʤʝʣʫ-ʧʝʣʝʦʛʝʥʝ 

~65 ʤʣʥ. ʣʝʪ ʥʘʟʘʜ. ʆʛʨʦʤʥʳʡ ʧʦʛʨʫʞʘʶʱʠʡʩʷ ʩʣʵʙ ʊʝʪʠʩʘ ʟʘʚʝʣ ʩʝʚʝʨʥʳʝ ʟʦʥʳ 

ʀʥʜʠʡʩʢʦʡ ʣʠʪʦʩʬʝʨʳ ʧʦʜ ɽʚʨʘʟʠʶ, ʛʜʝ ʦʥʘ ʥʘʭʦʜʠʪʩʷ ʠ ʧʦ ʩʝʡ ʜʝʥʴ [Mattauer et 

al., 1999]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʘʩʪʴ ʀʥʜʠʠ ʧʦʜʜʚʠʥʫʪʘ ʧʦʜ ʊʠʙʝʪ. ʆʙʣʦʤʦʢ ʧʣʦʪʥʦʛʦ ʠ 
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ʭʦʣʦʜʥʦʛʦ ʩʣʵʙʘ ʧʦ ʤʝʨʝ ʪʦʛʦ, ʢʘʢ ʦʥ ʧʦʛʨʫʞʘʝʪʩʷ ʚ ʤʘʥʪʠʶ, ʚʳʩʚʦʙʦʜʠʣ ʤʝʥʝʝ 

ʧʣʦʪʥʫʶ ʀʥʜʠʡʩʢʫʶ ʧʣʠʪʫ, ʘ ʵʬʬʝʢʪʳ ʧʣʘʚʫʯʝʩʪʠ ʠʛʨʘʣʠ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʨʦʩʪʝ 

ʊʠʙʝʪʩʢʦʛʦ ʧʣʘʪʦ. ʕʬʬʝʢʪʳ ʵʪʦʡ ʤʘʩʩʠʚʥʦʡ ʢʦʣʣʠʟʠʠ ʩʦʛʣʘʩʦʚʳʚʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩ 

ʫʪʦʣʱʝʥʠʝʤ ʢʦʨʳ ʧʦʜ ɻʠʤʘʣʘʷʤʠ ʠ ʊʠʙʝʪʦʤ. ʇʨʦʥʠʢʥʦʚʝʥʠʝ ʀʥʜʠʠ (ʚʦʟʤʦʞʥʦ, 

2600Ñ900 ʢʤ ʩʦʛʣʘʩʥʦ [Patriat, Achache, 1984]) ʪʘʢʞʝ ʧʨʠʚʝʣʦ ʢ 

ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʤʫ ʧʨʦʷʚʣʝʥʠʶ ʤʘʛʤʘʪʠʟʤʘ ʖʛʦ-ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ ʚʜʦʣʴ 

ʩʜʚʠʛʦʚʳʭ ʟʦʥ ʠ ʨʝʘʢʪʠʚʘʮʠʠ ʘʢʪʠʚʥʦʡ ʪʝʢʪʦʥʠʢʠ ʚ ʎɸʉʇ.  

1.3.2. ɺʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʘʷ ʨʝʘʢʪʠʚʘʮʠʷ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ 

 ʂʘʡʥʦʟʦʡʩʢʘʷ ʜʝʬʦʨʤʘʮʠʷ ʎɸʉʇ ʦʪ ɻʠʤʘʣʘʡʩʢʦʛʦ ʦʨʦʛʝʥʘ ʜʦ ʚʥʫʪʨʝʥʥʠʭ 

ʯʘʩʪʝʡ ɽʚʨʘʟʠʠ (ʥʘʧʨʠʤʝʨ, ɹʘʡʢʘʣʴʩʢʠʡ ʨʠʬʪ) ʩʚʷʟʘʥʘ ʩ ʀʥʜʦ-ɽʚʨʘʟʠʘʪʩʢʦʡ 

ʢʦʣʣʠʟʠʝʡ [Tapponnier, Molnar, 1979]. ʀʟʚʝʩʪʥʳ ʜʘʞʝ ʵʬʬʝʢʪʳ ʜʘʣʴʥʝʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʜʦ ʆʭʦʪʩʢʦʛʦ ʤʦʨʷ [Worrall et al., 1996]. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʫʪʦʣʱʝʥʠʶ 

ʢʦʨʳ ʠ ʤʘʛʤʘʪʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ ʥʘʧʨʷʞʝʥʠʷ ʶʞʥʦʡ ʦʢʨʘʠʥʳ ɽʚʨʘʟʠʠ 

ʧʝʨʝʜʘʶʪʩʷ ʯʝʨʝʟ ʣʠʪʦʩʬʝʨʫ ɽʚʨʘʟʠʠ ʚʦ ʚʥʫʪʨʝʥʥʶʶ ʯʘʩʪʴ ʧʣʠʪʳ. ʇʝʨʝʜʘʯʘ 

ʥʘʧʨʷʞʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʦʩʣʘʙʣʝʥʥʳʤ ʟʦʥʘʤ ʣʠʪʦʩʬʝʨʳ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦ 

ʩʫʪʫʨʘʤ ʠ ʩʪʨʫʢʪʫʨʘʤ, ʢʦʪʦʨʳʝ ʨʘʟʚʠʚʘʣʠʩʴ ʚʦ ʚʨʝʤʷ ʨʘʥʥʝʡ ʩʣʦʞʥʦʡ 

ʘʢʢʨʝʮʠʦʥʥʦʡ ʠʩʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ʐʦʚʥʳʝ ʟʦʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʷʚʣʷʶʪʩʷ ʩʫʙʜʫʢʮʠʦʥʥʦ-ʘʢʢʨʝʮʠʦʥʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʠʩʦʝʜʠʥʠʣʠʩʴ ʢ 

ɽʚʨʘʟʠʠ ʚ ʢʘʣʝʜʦʥʩʢʦʝ ʠ ʛʝʨʮʠʥʩʢʦʝ ʚʨʝʤʷ. ʕʪʠ ʟʦʥʳ ʙʳʣʠ ʨʝʘʢʪʠʚʠʨʦʚʘʥʳ, ʠ 

ʘʢʪʠʚʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʦ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʩ ʨʘʟʚʠʪʠʝʤ 

ʦʛʨʦʤʥʦʡ ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʨʦʛʝʥʥʦʡ ʩʠʩʪʝʤʳ. ɼʝʬʦʨʤʘʮʠʷ ʠʤʝʝʪ 

ʧʨʦʛʨʝʩʩʠʚʥʦ ʙʦʣʝʝ ʤʦʣʦʜʦʡ ʚʦʟʨʘʩʪ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʟʥʘʢʦʚ ʢʦʥʚʝʨʛʝʥʮʠʠ ʤʝʞʜʫ ʀʥʜʠʝʡ ʠ 

ɽʚʨʘʟʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʦ ʧʦ ʚʩʝʤʫ ʎɸʉʇ. ɸʢʪʠʚʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʠʤʝʝʪ ʤʝʩʪʦ ʚ 

ʧʘʣʝʦʟʦʡʩʢʠʭ ʠ ʤʝʟʦʟʦʡʩʢʠʭ ʩʦʩʪʘʚʥʳʭ ʪʝʨʨʝʡʥʘʭ ʤʝʞʜʫ ʩʭʦʜʷʱʠʤʩʷ ʞʝʩʪʢʠʤ 

ʠʥʜʝʥʪʝʨʦʤ, ʢʦʪʦʨʳʤ ʷʚʣʷʝʪʩʷ ʀʥʜʠʡʩʢʘʷ ʧʣʠʪʘ, ʠ ʞʝʩʪʢʠʤ ʬʫʥʜʘʤʝʥʪʦʤ  

ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. ʅʝʙʦʣʴʰʠʝ ʞʝʩʪʢʠʝ ʙʣʦʢʠ ʚ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʤʦʟʘʠʯʥʦʤ 

ʢʦʣʣʘʞʝ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʧʨʦʪʠʚʦʩʪʦʷʣʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤ  ʩʪʨʝʩʩʘʤ ʠ ʦʩʪʘʚʘʣʠʩʴ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʝʬʦʨʤʠʨʦʚʘʥʥʳʤʠ. ʊʘʨʠʤʩʢʘʷ ʧʣʠʪʘ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʷʨʢʠʤ 

ʪʘʢʠʤ ʧʨʠʤʝʨʦʤ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʊʷʥʴ-ʐʘʥʴ ʥʘ ʩʝʚʝʨʥʦʡ ʦʢʨʘʠʥʝ ʊʘʨʠʤʘ 

ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʜʦʣʞʝʥʠʷ ʊʠʙʝʪʘ ʦʢʦʣʦ ʊʘʨʠʤʘ ʠ ʟʘ ʝʛʦ 

ʧʨʝʜʝʣʘʤʠ. ʅʘʯʘʣʦ ʨʝʘʢʪʠʚʘʮʠʠ ʊʷʥʴ-ʐʘʥʷ ʩʯʠʪʘʝʪʩʷ ʩʨʝʜʥʝ- ʧʦʟʜʥʝ-ʤʠʦʮʝʥʦʚʳʤ, 
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ʢʦʪʦʨʘʷ ʧʦʩʣʝʜʦʚʘʣʘ ʟʘ ʤʠʦʮʝʥʦʚʳʤʠ ʥʘʜʚʠʛʦʚʳʤʠ ʜʚʠʞʝʥʠʷʤʠ ʚ ʊʠʙʝʪʝ ʠ 

ɻʠʤʘʣʘʷʭ. ɼʘʣʴʥʝʡʰʘʷ ʨʝʘʢʪʠʚʘʮʠʷ ʚ ʩʝʚʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚ ɻʦʨʥʦʤ ɸʣʪʘʝ ʠ 

ɹʘʡʢʘʣʴʩʢʦʤ ʨʝʛʠʦʥʝ ʥʘʯʘʣʘʩʴ ʚ ʧʦʟʜʥʝʤ ʤʠʦʮʝʥʝ-ʧʣʠʦʮʝʥʝ [ɼʦʙʨʝʮʦʚ ʠ ʜʨ., 

1995]. 

1.3.3. ɻʦʨʥʳʡ ɸʣʪʘʡ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʦʤ çʜʦʤʠʥʦè ɻʦʨʥʳʡ ɸʣʪʘʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʨʝʘʢʪʠʚʠʨʦʚʘʥʥʫʶ ʜʝʬʦʨʤʘʮʠʦʥʥʫʶ ʟʦʥʫ ʤʝʞʜʫ ʞʝʩʪʢʠʤʠ ɼʞʫʥʛʘʨʩʢʦʡ ʠ 

ʊʫʚʠʥʦ-ʄʦʥʛʦʣʴʩʢʦʡ ʤʠʢʨʦʧʣʠʪʘʤʠ [ɼʦʙʨʝʮʦʚ ʠ ʜʨ., 1995] (ʨʠʩ. 1.5). ʉʜʚʠʛʦʚʳʝ 

ʜʚʠʞʝʥʠʷ ʚʜʦʣʴ ʛʣʘʚʥʳʭ ʩʜʚʠʛʦʚʳʭ ʟʦʥ ʚ ɻʦʨʥʦʤ ɸʣʪʘʝ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, 

ʣʝʚʦʩʪʦʨʦʥʥʠʝ ʩʤʝʱʝʥʠʷ ʧʦ ʀʨʪʳʰʩʢʦʡ, ɿʘʧʘʜʥʦ-ʉʘʷʥʩʢʦʡ, ʂʫʨʘʡʩʢʦʡ, ʊʝʣʝʮʢʦ-

ɹʘʰʢʘʫʩʩʢʦʡ ʨʘʟʣʦʤʥʳʤ ʟʦʥʘʤ ʠ ʧʨʘʚʦʩʪʦʨʦʥʥʠʝ ʩʜʚʠʛʦ-ʥʘʜʚʠʛʦʚʳʝ ʩʤʝʱʝʥʠʷ ʧʦ 

ʐʘʧʰʘʣʴʩʢʦʡ ʨʘʟʣʦʤʥʦʡ ʟʦʥʝ ʫʩʪʘʥʦʚʠʣʠ ʩʦʚʨʝʤʝʥʥʳʡ ʘʢʪʠʚʥʳʡ ʪʝʢʪʦʥʠʯʝʩʢʠʡ 

ʨʝʞʠʤ ʩʞʘʪʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɻʦʨʥʦʛʦ ɸʣʪʘʷ [ʅʦʚʠʢʦʚ, 2002]. ʂʘʡʥʦʟʦʡʩʢʘʷ 

ʜʝʬʦʨʤʘʮʠʷ ʚ ɻʦʨʥʦʤ ɸʣʪʘʝ ʦʯʝʚʠʜʥʘ ʚ ʦʣʠʛʦʮʝʥʝ ʠ ʤʠʦʮʝʥʝ, ʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʫʞʝ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʧʦʟʜʥʝ-ʵʦʮʝʥʦʚʳʭ ʦʩʘʜʢʘʭ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʛʣʘʚʥʘʷ 

ʘʢʪʠʚʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʧʣʠʦʮʝʥʦʤ ʠ ʯʝʪʚʝʨʪʠʯʥʳʤ ʧʝʨʠʦʜʦʤ, 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚʜʦʣʴ ʢʘʣʝʜʦʥʩʢʠʭ ʠ ʛʝʨʮʠʥʩʢʠʭ ʫʥʘʩʣʝʜʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨ 

[ɼʦʙʨʝʮʦʚ ʠ ʜʨ., 1995; Dehandschutter et al., 2002; ʅʦʚʠʢʦʚ, 2002]. 
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ʈʠʩ. 1.5. ʉʪʨʫʢʪʫʨʥʦʝ ʧʦʣʦʞʝʥʠʝ ɸʣʪʘʷ ʤʝʞʜʫ ɼʞʫʥʛʘʨʩʢʦʡ ʠ ʊʫʚʠʥʦ-

ʄʦʥʛʦʣʴʩʢʦʡ ʤʠʢʨʦʧʣʠʪʘʤʠ [ɹʫʩʣʦʚ ʠ ʜʨ., 1999]. 

ʆʜʥʘʢʦ ʣʦʢʘʣʴʥʦ ʢʘʡʥʦʟʦʡʩʢʘʷ ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʨʝʘʢʪʠʚʘʮʠʷ ʚʳʟʚʘʣʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʘʩʩʝʡʥʦʚ ʬʘʢʪʠʯʝʩʢʠ ʧʘʨʘʣʣʝʣʴʥʦ ʨʘʟʣʦʤʥʳʤ ʟʦʥʘʤ. ʕʪʠ 

ʨʘʟʣʦʤʥʳʝ ʟʦʥʳ ʯʘʩʪʦ ʩʚʷʟʘʥʳ ʩ ʯʝʪʚʝʨʪʠʯʥʳʤʠ ʨʳʭʣʳʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ 

ʙʨʝʢʯʠʷʤʠ. ʄʝʣ-ʧʘʣʝʦʛʝʥʦʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʝʥʝʧʣʝʥʠʟʘʮʠʠ ʚ ɻʦʨʥʦʤ ɸʣʪʘʝ ʙʳʣʘ 

ʨʘʟʜʨʦʙʣʝʥʘ ʚ ʦʣʠʛʦʮʝʥʝ ʠ ʨʘʟʣʠʯʥʳʝ ʜʚʠʞʝʥʠʷ ʧʦ ʨʘʟʣʦʤʘʤ ʧʦʜʥʠʤʘʣʠ ʪʝʨʨʝʡʥ ʚ 

ʩʣʦʞʥʦʡ ʙʣʦʢʦʚʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ [ʅʦʚʠʢʦʚ, 1996; ɹʫʩʣʦʚ ʠ ʜʨ., 1999]. ɺ ʵʪʦ ʚʨʝʤʷ 

ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʝ ʦʩʘʜʢʠ, ʢʦʪʦʨʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʨʝʤʷ 

ʨʝʘʢʪʠʚʘʮʠʠ. ɺʦ ʚʨʝʤʷ ʢʦʨʦʪʢʦʛʦ ʧʝʨʝʨʳʚʘ ʚ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʥʝʦʛʝʥʝ, 

ʙʘʩʩʝʡʥʳ ʚ ʧʨʝʜʝʣʘʭ ʠ ʟʘ ʧʨʝʜʝʣʘʤʠ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ɸʣʪʘʡʩʢʦʛʦ ʦʨʦʛʝʥʘ 

ʥʘʢʘʧʣʠʚʘʣʠ ʪʦʥʢʦʦʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ. ʋʩʠʣʝʥʠʝ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʡ 

ʨʝʘʢʪʠʚʘʮʠʠ ʧʦʷʚʠʣʦʩʴ ʚ ʧʦʟʜʥʝʤ ʥʝʦʛʝʥʝ. ʊʦʪ ʬʘʢʪ, ʯʪʦ ʘʢʪʠʚʥʦʩʪʴ ʚʩʝ ʝʱʝ 

ʧʨʦʜʦʣʞʘʝʪʩʷ, ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ 

[ʅʦʚʠʢʦʚ, 2002]. ɻʝʦʤʦʨʬʦʣʦʛʠʷ ʨʝʛʠʦʥʘ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʚ ʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ 
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ʧʦʩʨʝʜʩʪʚʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʢʪʠʚʥʦʡ ʪʝʢʪʦʥʠʢʠ ʠ ʢʣʠʤʘʪʘ. ɻʦʨʥʳʡ ɸʣʪʘʡ ʙʳʣ 

ʧʦʜʚʝʨʞʝʥ ʛʣʘʚʥʳʤ ʦʣʝʜʝʥʝʥʠʷʤ, ʢʘʢ ʵʪʦ ʦʪʤʝʯʘʝʪʩʷ ʧʦ ʤʥʦʛʠʤ ʬʦʨʤʘʤ ʨʝʣʴʝʬʘ 

[ʅʦʚʠʢʦʚ, 1996]. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚ ʧʣʝʡʩʪʦʮʝʥʝ ʠʥʪʝʥʩʠʚʥʘʷ ʪʝʢʪʦʥʠʯʝʩʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʧʨʠʚʝʣʘ ʢ ʧʦʜʥʷʪʠʶ ʦʙʣʘʩʪʠ ʜʦ 2000 ʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʤʘʨʢʝʨʘʤʠ [ʅʦʚʠʢʦʚ, 1996]. ʖʛʦ-ɺʦʩʪʦʯʥʳʡ ɸʣʪʘʡ ʠʤʝʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʚ ʚʳʩʦʪʝ ʨʝʣʴʝʬʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʚʝʨʥʳʤʠ 

ʦʙʣʘʩʪʷʤʠ. ʕʪʦʪ ʪʠʧ ʪʦʧʦʛʨʘʬʠʠ, ʚʦʟʤʦʞʥʦ, ʦʮʝʥʠʚʘʝʪʩʷ ʧʦʟʜʥʠʤ ʧʣʠʦʮʝʥʦʤ. 

ʂʘʡʥʦʟʦʡʩʢʘʷ ʠʩʪʦʨʠʷ ʧʦʣʥʦʩʪʴʶ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ ʦʩʘʜʦʯʥʦʤ ʨʘʟʨʝʟʝ, ʢʦʪʦʨʳʡ 

ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʏʫʡʩʢʦ-ʂʫʨʘʡʩʢʦʤ ʙʘʩʩʝʡʥʝ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ɻʦʨʥʦʛʦ ɸʣʪʘʷ [ɼʝʣʴʚʦ ʠ ʜʨ., 1995; ɹʫʩʣʦʚ ʠ ʜʨ., 1999]. ɼʨʫʛʠʝ ɸʣʪʘʡʩʢʠʝ 

ʤʝʞʛʦʨʥʳʝ ʚʧʘʜʠʥʳ, ʪʘʢʠʝ ʢʘʢ ɼʞʫʣʫʢʫʣʴʩʢʘʷ, ɹʝʨʪʝʢʩʢʘʷ ʠ ʜʨ., ʩʦʜʝʨʞʘʪ ʪʦʣʴʢʦ 

ʥʝʦʛʝʥʦʚʳʝ ʠ/ʠʣʠ ʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ. 

1.4. ʉʪʨʘʪʠʛʨʘʬʠʷ ʢʘʡʥʦʟʦʡʩʢʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʤʝʞʛʦʨʥʳʭ ʚʧʘʜʠʥ ʖʛʦ-

ɺʦʩʪʦʯʥʦʛʦ ɸʣʪʘʷ ʥʘ ʧʨʠʤʝʨʝ ʂʫʨʘʡʩʢʦ-ʏʫʡʩʢʦʡ ʚʧʘʜʠʥʳ   

 ʈʘʟʨʝʟ ʢʘʡʥʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥ ɽ.ɺ. ɼʝʚʷʪʢʠʥʳʤ [1965], 

ʦʥ ʙʳʣ ʜʝʪʘʣʠʟʠʨʦʚʘʥ ʚ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʨʘʙʦʪʘʭ [ɹʦʛʘʯʢʠʥ, 1981; ɿʳʢʠʥ, ʂʘʟʘʥʩʢʠʡ, 

1995; ʃʫʟʛʠʥ, ʈʫʩʣʘʥʦʚ, 1992]. ʇʘʣʝʦʛʝʥʦʚʳʝ ʠ ʥʝʦʛʝʥʦʚʳʝ ʦʩʘʜʢʠ ɸʣʪʘʷ 

ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʪʨʠ ʩʝʨʠʠ, ʦʪʯʝʪʣʠʚʦ ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʧʦ ʭʘʨʘʢʪʝʨʫ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ʂ ʧʝʨʚʦʡ ʦʪʥʦʩʠʪʩʷ ʤʝʣ-ʧʘʣʝʦʛʝʥʦʚʘʷ ʢʦʨʘ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ 

ʢʘʨʘʯʫʤʩʢʘʷ ʩʚʠʪʘ, ʦʙʨʘʟʦʚʘʥʥʘʷ ʧʨʦʜʫʢʪʘʤʠ ʝʝ ʧʝʨʝʦʪʣʦʞʝʥʠʷ. ʂʦ ʚʪʦʨʦʡ 

ʦʪʥʦʩʷʪʩʷ ʘʣʣʶʚʠʘʣʴʥʦ-ʦʟʝʨʥʳʝ ʠ ʦʟʝʨʥʳʝ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʠ ʫʛʣʝʥʦʩʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʢʦʰʘʛʘʯʩʢʦʡ ʠ ʪʫʝʨʳʢʩʢʦʡ ʩʚʠʪ. ʂ ʪʨʝʪʴʝʡ ʦʪʥʦʩʷʪʩʷ ʙʫʨʦʮʚʝʪʥʳʝ 

ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʦʟʝʨʥʦïʧʨʦʣʶʚʠʘʣʴʥʦ-ʘʣʣʶʚʠʘʣʴʥʦʛʦ ʛʝʥʝʟʠʩʘ 

ʢʳʟʳʣʛʠʨʩʢʦʡ, ʙʝʢʝʥʩʢʦʡ ʠ ʙʘʰʢʘʫʩʩʢʦʡ ʩʚʠʪ, ʘ ʪʘʢʞʝ ʙʫʨʦʮʚʝʪʥʘʷ ʢʦʨʘ 

ʚʳʚʝʪʨʠʚʘʥʠʷ. ɺ ʧʦʟʜʥʝʤ ʤʝʟʦʟʦʝ-ʨʘʥʥʝʤ ʧʘʣʝʦʮʝʥʝ ʩʪʘʙʠʣʴʥʘʷ ʪʝʢʪʦʥʠʯʝʩʢʘʷ 

ʦʙʩʪʘʥʦʚʢʘ ʚ ʫʩʣʦʚʠʷʭ ʛʫʤʠʜʥʦʛʦ ʩʫʙʪʨʦʧʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ ʚʳʟʚʘʣʘ ʠʥʪʝʥʩʠʚʥʫʶ 

ʜʝʥʫʜʘʮʠʶ ʠ ʭʠʤʠʯʝʩʢʦʝ ʚʳʚʝʪʨʠʚʘʥʠʝ ʬʫʥʜʘʤʝʥʪʘ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʧʝʥʝʧʣʝʥʘ ʩ ʢʘʦʣʠʥʦʚʳʤʠ ʧʦʯʚʘʤʠ (ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ) (ʨʠʩ. 1.6). 

ʄʝʣ-ʧʘʣʝʦʛʝʥʦʚʘʷ ʢʦʨʘ ʚʳʚʝʪʨʠʚʘʥʠʷ ʩʦʭʨʘʥʠʣʘʩʴ ʚ ʧʦʛʨʝʙʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ 

ʧʦʜ ʢʘʡʥʦʟʦʡʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʚʦ ʚʧʘʜʠʥʘʭ ʖʛʦ-ɺʦʩʪʦʯʥʦʛʦ ɸʣʪʘʷ. ʆʥʘ 

ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʨʦʚʥʦʤ ʤʝʣʢʦʩʦʧʦʯʥʦʤ ʨʝʣʴʝʬʝ ʩ ʫʛʣʘʤʠ 

ʥʘʢʣʦʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ 15Ü ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ ʧʨʝʚʳʰʝʥʠʷʤʠ ʜʦ 300 ʤ. 



25 

 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʨʘʩʯʣʝʥʝʥʥʦʛʦ ʨʝʣʴʝʬʘ ʦʪʨʘʞʘʝʪʩʷ ʚ 

ʣʘʪʝʨʘʣʴʥʳʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʷʭ ʝʝ ʩʪʨʦʝʥʠʷ. ʅʘ ʚʦʟʚʳʰʝʥʥʦʩʪʷʭ ʜʨʝʚʥʝʛʦ ʨʝʣʴʝʬʘ 

ʦʙʳʯʥʦ ʟʘʣʝʛʘʶʪ ʝʝ ʙʘʟʘʣʴʥʳʝ ʛʦʨʠʟʦʥʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʳʭʣʳʤʠ 

ʢʘʦʣʠʥʠʟʠʨʦʚʘʥʥʳʤʠ, ʥʦ ʩʦʭʨʘʥʠʚʰʠʤʠ ʩʚʦʶ ʪʝʢʩʪʫʨʫ ʠʩʭʦʜʥʳʭ ʧʘʣʝʦʟʦʡʩʢʠʭ 

ʧʦʨʦʜ ʦʙʨʘʟʦʚʘʥʠʷʤʠ. ɺ ʧʦʥʠʞʝʥʠʷʭ ʧʦʜ ʥʝʦʛʝʥʦʚʳʤʠ ʧʦʨʦʜʘʤʠ ʟʘʣʝʛʘʝʪ ʢʦʨʘ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʧʨʦʬʠʣʷ. ɿʜʝʩʴ ʧʦʚʝʨʭ ʙʘʟʘʣʴʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʟʘʣʝʛʘʶʪ  

ʙʝʣʝʩʳʝ ʩʫʛʣʠʥʢʠ ʩ ʢʦʥʢʨʝʮʠʷʤʠ ʣʠʤʦʥʠʪʘ, ʙʝʣʳʝ ʢʘʦʣʠʥʠʟʠʨʦʚʘʥʥʳʝ ʩʫʛʣʠʥʢʠ ʠ 

ʛʣʠʥʳ, ʙʝʣʳʝ ʛʣʠʥʳ, ʚʝʥʯʘʶʪ ʨʘʟʨʝʟ ʢʨʘʩʥʳʝ ʠ ʤʘʣʠʥʦʚʳʝ ʛʣʠʥʳ. ʄʦʱʥʦʩʪʴ ʢʦʨʳ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʚ ʏʫʡʩʢʦʡ ʚʧʘʜʠʥʝ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʦʙʥʘʞʝʥʠʷʭ ʠ ʧʦ ʜʘʥʥʳʤ ʙʫʨʝʥʠʷ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 3 ʜʦ 30 ʤ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʠ ʜʦ 20 ʤ ʚʜʦʣʴ ʶʞʥʦʡ ʝʝ ʦʢʨʘʠʥʳ. 

                      

 ʈʠʩ. 1.6. ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʢʦʣʦʥʢʘ ʂʫʨʘʡʩʢʦ-ʏʫʡʩʢʦʡ ʚʧʘʜʠʥʳ [ɼʝʚʷʪʢʠʥ, 

1965; ɹʫʩʣʦʚ ʠ ʜʨ., 1999]. 


