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ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɻʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ, ʩʫʱʝʩʪʚʦʚʘʚʰʘʷ ʚ 

ʧʦʟʜʥʝʤ ʜʝʚʦʥʝ ʥʘ ɺʦʩʪʦʯʥʦʤ ʋʨʘʣʝ (ʧʘʣʝʦʦʢʝʘʥʠʯʝʩʢʦʤ/ʧʘʣʝʦʦʩʪʨʦʚʦʜʫʞʥʦʤ ʩʝʢʪʦʨʝ ʋʨʘʣʘ 

ʧʦ [ʀʚʘʥʦʚ, 1998] ʠ ʜʨ.), ʷʚʣʷʣʘʩʴ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦʡ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ ʢʦʥʮʝ 

ʬʨʘʥʩʢʦʛʦïʬʘʤʝʥʩʢʦʝ ʚʨʝʤ̫, ʘ ʟʘʪʝʤ ʚ ʢʘʨʙʦʥʝ, ʧʨʦʠʟʦʰʣʘ ʢʦʩʘʷ ʢʦʣʣʠʟʠʷ ɺʦʩʪʦʯʥʦ-

ɽʚʨʦʧʝʡʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ ʠ ʄʘʛʥʠʪʦʛʦʨʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ [ʀʚʘʥʦʚ, 1998; ʇʫʯʢʦʚ, 2000; 

Puchkov, 2009]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʙʘʩʩʝʡʥʦʚ ʠ 

ʦʙʩʪʘʥʦʚʦʢ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠ̫ , ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʜʦ ʠ ʚʦ ʚʨʝʤʷ ʢʦʣʣʠʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʚ ʉʨʝʜʥʝʫʨʘʣʴʩʢʦʤ ʩʝʛʤʝʥʪʝ ʩʦʚʨʝʤʝʥʥʦʡ ɺʦʩʪʦʯʥʦ-ʋʨʘʣʴʩʢʦʡ ʤʝʛʘʟʦʥʳ (ɺʋʄɿ). 

ʅʝʢʦʪʦʨʫʶ ʷʩʥʦʩʪʴ ʚ ʠʩʪʦʨʠʶ ʨʘʟʚʠʪʠʷ ʫʧʦʤʷʥʫʪʳʭ ʙʘʩʩʝʡʥʦʚ ʥʘ ʦʙʦʟʥʘʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʚʥʦʩʠʪ ʠʟʫʯʝʥʠʝ ʚʝʨʭʥʝʜʝʚʦʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ɺʋʄɿ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʧʦʨʦʜʳ ʪʝʨʨʠʛʝʥʥʳʭ 

ʢʦʜʠʥʩʢʦʡ ʠ ʫʩʪʴʢʦʜʠʥʩʢʦʡ ʩʚʠʪ (ʩʤ. ʛʣʘʚʳ 1, 3), ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ 

ʤʘʤʠʥʩʢʦʡ, ʢʣʝʚʘʢʠʥʩʢʦʡ, ʢʦʥʜʠʭʠʥʩʢʦʡ, ʚʦʩʪʦʯʥʦʩʘʬʴʷʥʦʚʩʢʦʡ ʠ ʤʦʩʠʥʩʢʦʡ ʪʦʣʱ, 

ʙʘʰʢʘʨʩʢʦʡ ʩʚʠʪ ,r ʢʘʨʙʦʥʘʪʥʳʭ ʩʦʭʘʨʚyʩʢʦʡ ʠ ʯʝʧʯʫʛʦʚʩʢʦʡ ʩʚʠʪ.  

ɻʝʥʝʟʠʩ ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʜʦʩʪʘʪʦʯʥʦ ʷʩʥʳʤ (ʩʤ. [ʉʤʠʨʥʦʚ ʠ ʜʨ., 2003; ʂʦʨʦʚʢʦ ʠ ʜʨ., 2005, 2007; ʂʦʨʦʚʢʦ, 2006; 

ʉʤʠʨʥʦʚ, ʂʦʨʦʚʢʦ, 2007; ʠ ʜʨ.]). ʇʦʜʦʙʥʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ʩʧʨʘʚʝʜʣʠʚʦ ʠ ʚ ʦʪʥʦʰʝʥʠʠ 

ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ, ʠʟʫʯʝʥʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʘʚʪʦʨʘʤʠ, ʥʘʧʨʠʤʝʨ, [ʉʤʠʨʥʦʚ, ʉʤʠʨʥʦʚʘ, 1967; 

ʏʫʚʘʰʦʚ ʠ ʜʨ., 1984; ʇʦʛʨʦʤʩʢʘʷ, 2002; ɸʥʬʠʤʦʚ, ʏʫʚʘʰʦʚ, 2008, 2011; ɹʠʢʙʘʝʚ ʠ ʜʨ., 2011; 

ʄʠʟʝʥʩ ɸ., 2012ʘ, ʙ; ʄʠʟʝʥʩ ɻ. ʠ ʜʨ., 2012, 2014, 2015, 2016; ɼʫʙ, ʄʠʟʝʥʩ, 2018; ʠ ʜʨ.].  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʠ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ 

ʢʦʜʠʥʩʢʦʡ ʠ ʫʩʪʴʢʦʜʠʥʩʢʦʡ ʩʚʠʪ ʪʘʢʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʥʝʝ [ʉʤʠʨʥʦʚ, ʉʤʠʨʥʦʚʘ, 1961; ʉʤʠʨʥʦʚ 

ʠ ʜʨ., 1971; ʉʤʠʨʥʦʚ ʠ ʜʨ., 1974; ɸʥʬʠʤʦʚ, ʉʠʣʘʥʪʝɹʚ, 1975; ʅʘʩʝʜʢʠʥʘ, ɿʝʥʢʦʚʘ, 1999; 

ɸʥʬʠʤʦʚ, ʏʫʚʘʰʦʚ, 2005; ʏʫʚʘʰʦʚ, ɸʥʬʠʤʦʚ, 2008; ʄʠʟʝʥʩ ɸ., 2012ʘ, ʙ], ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, 

ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʷʚʣʷʝʪʩʷ ʥʘʠʤʝʥʝʝ ʷʩʥʳʤ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʚʦʧʨʦʩ ʦʙ 

ʫʩʣʦʚʠʷʭ ʥʘʢʦʧʣʝʥʠʷ ʦʪʣʦʞʝʥʠʡ ʢʦʜʠʥʩʢʦʡ ʩʚʠʪʳ: ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʝʪʘʣʴʥʳʭ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ [ɸʥʬʠʤʦʚ, ʏʫʚʘʰʦʚ, 2005; ʏʫʚʘʰʦʚ, ɸʥʬʠʤʦʚ, 2008] ʦʥʠ ʙʳʣʠ ʦʧʠʩʘʥʳ ʢʘʢ 

ʤʝʣʢʦʚʦʜʥʦ-ʤʦʨʩʢʠʝ ʠ ʜʝʣʴʪʦʚʳʝ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷʭ ʙʦʣʝʝ ʦʙʱʝʛʦ ʭʘʨʘʢʪʝʨʘ 

[ʇʫʯʢʦʚ, 2000; ʉʤʠʨʥʦʚ ʠ ʜʨ., 2003] ʧʨʝʜʧʦʣʘʛʘʝʪʩ̫ ʠʭ ʛʣʫʙʦʢʦʚʦʜʥʳʡ ʛʝʥʝʟʠʩ. ɺ ʩʣʫʯʘʝ 

ʩʝʜʠʤʝʥʪʘʮʠʠ ʚ ʤʝʣʢʦʚʦʜʥʦ-ʤʦʨʩʢʠʭ ʫʩʣʦʚʠʷʭ ʢʦʜʠʥʩʢʘʷ ʩʚʠʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʝʱʸ ʠ ʚ 

ʩʚʷʟʠ ʩ ʪʝʤ ʬʘʢʪʦʤ, ʯʪʦ ʜʦʩʪʦʚʝʨʥʳʝ ʧʘʣʝʦʟʦʡʩʢʠʝ ʜʝʣʴʪʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʥʘ ʋʨʘʣʝ ʰʠʨʦʢʦ ʥʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥ .r ʅʘʧʨʠʤʝʨ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤ  ̫ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʦʥʠ ʩʣʘʛʘʶʪ ʚʝʨʭʥʝʘʨʪʠʥʩʢʦï

ʥʠʞʥʝʢʫʥʛʫʨʩʢʠʝ ʰʝʨʢʳʨʪʘʝʣʴʩʢʫʶ ʠ ʙʝʣʴʢʦʚʩʢʫʶ ʩʚʠʪʳ ʇʨʠʧʦʣʷʨʥʦʛʦ ʠ ʇʦʣʷʨʥʦʛʦ ʋʨʘʣʘ 

[ʄʠʟʝʥʩ, 1997], ʥʝʢʦʪʦʨʳʝ ʪʦʣʱʠ ʚ ʩʦʩʪʘʚʝ ʚʝʨʭʥʝʤʦʩʢʦʚʩʢʦʡ (ʢʘʩʠʤʦʚʩʢʦʡ) ʘʙʜʨʝʟʷʢʦʚʩʢʦʡ 

ʩʚʠʪʳ ʶʛʘ ɿʘʧʘʜʥʦʛʦ ʋʨʘʣʘ [ʇʨʫʜʥʠʢʦʚ ʠ ʜʨ., 2015], ʥʠʞʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʦʡ ʫʛʣʝʥʦʩʥʦʡ 
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ʬʦʨʤʘʮʠʠ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ [ɽʨʝʤʝʝʚ, 1972] ʠ, ʯʘʩʪʠʯʥʦ, ʪʫʨʥʝïʥʠʞʥʝʚʠʟʝʡʩʢʫʶ ʩʤʦʣʠʥʩʢʫʶ 

ʩʚʠʪʫ ʚʦʩʪʦʯʥʦʛʦ ʩʢʣʦʥʘ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ [ʄʠʟʝʥʩ ɻ. ʠ ʜʨ., 2012, 2020]. 

ʎʝʣʠ ʠ ʟʘʜʘʯʠ. ʎʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʪʦʯʥʝʥʠʠ ʫʩʣʦʚʠʡ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠ 

ʧʘʣʝʦʪʝʢʪʦʥʠʢʠ ʩʨʝʜʥʝʛʦ ʩʝʛʤʝʥʪʘ ɺʦʩʪʦʯʥʦ-ʋʨʘʣʴʩʢʦʡ ʤʝʛʘʟʦʥʳ ʚ ʧʦʟʜʥʝʤ ʜʝʚʦʥʝ. ɼʣʷ ʝʸ 

ʜʦʩʪʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʀʟʫʯʝʥʠʝ ʥʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʦʙʥʘʞʝʥʠʡ ʢʦʜʠʥʩʢʦʡ ʠ ʫʩʪʴʢʦʜʠʥʩʢʦʡ ʩʚʠʪ ʩ 

ʧʨʦʚʝʜʝʥʠʝʤ ʧʦʣʝʚʦʛʦ ʦʧʠʩʘʥʠʷ ʠ ʦʪʙʦʨʦʤ ʧʨʦʙ ʥʘ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

2. ʋʩʪʘʥʦʚʣʝʥʠʝ ʬʘʮʠʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʢʦʜʠʥʩʢʦʡ ʠ ʫʩʪʴʢʦʜʠʥʩʢʦʡ ʩʚʠʪ. 

3. ʆʧʨʝʜʝʣʝʥʠʝ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ (ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʡ, ʛʝʦʭʠʤʠʯʝʩʢʦʡ, 

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ) ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʢʦʜʠʥʩʢʦʡ ʠ ʫʩʪʴʢʦʜʠʥʩʢʦʡ 

ʩʚʠʪ, ʩʨʘʚʥʝʥʠʝ ʠʭ ʩ ʘʥʘʣʦʛʘʤʠ ʠ ʨʝʬʝʨʝʥʪʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʦʩʥʦʚʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʩʥʦʩʘ 

4. ʀʟʫʯʝʥʠʝ ʧʦʩʪʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʝʩʯʘʥʠʢʦʚ ʠ ʘʨʛʠʣʣʠʪʦʚ ʢʦʜʠʥʩʢʦʡ ʠ 

ʫʩʪʴʢʦʜʠʥʩʢʦʡ ʩʚʠʪ. 

5. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʫʩʣʦʚʠʡ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠ ʧʦʨʦʜʦʦʙʨʘʟʦʚʘʥʠʷ ʩ ʧʦʩʣʝʜʫʶʠɦʤ 

ʫʪʦʯʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, 

ʩʫʱʝʩʪʚʦʚʘʚʰʝʡ ʜʣʷ ʪʦʣʱ, ʥʳʥʝ ʦʙʥʘʞʘʶʱʠʭʩʷ ʚ ʧʨʝʜʝʣʘʭ ɺʋʄɿ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. 1. ɺʧʝʨʚʳʝ ʜʝʪʘʣʴʥʦ ʠʟʫʯʝʥʳ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ 

ʚʝʱʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʢʦʜʠʥʩʢʦʡ ʠ ʫʩʪɹʢʦʜʠʥʩʢʦʡ ʩʚʠʪ ʚʝʨʭʥʝʛʦ ʜʝʚʦʥʘ ɺʦʩʪʦʯʥʦ-ʋʨʘʣʴʩʢʦʡ 

ʤʝʛʘʟʦʥʳ. 2. ɺ ʦʪʥʦʰʝʥʠʠ ʢʦʜʠʥʩʢʦʡ ʩʚʠʪʳ ʫʩʪʘʥʦʚʣʝʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚ ʤʝʣʢʦʚʦʜʥʳʭ 

ʤʦʨʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʚʳʜʝʣʝʥʳ ʦʙʩʪʘʥʦʚʢʠ ʩʫʙʘʢʚʘʣʴʥʦʡ ʯʘʩʪʠ ʜʝʣʴʪʳ (ʧʨʦʢʩʠʤʘʣʴʥʳʝ ʠ 

ʜʠʩʪʘʣʴʥʳʝ ʯʘʩʪʠ ʬʨʦʥʪʘ ʜʝʣʴʪʳ ʠ ʧʨʦʜʝʣʴʪr) ʠ ʤʝʣʢʦʚʦʜʥʦ-ʤʦʨʩʢʦʡ ʨʘʚʥʠʥʳ. 3. ʇʦʢʘʟʘʥʦ, 

ʯʪʦ ʚ ʫʩʪʴʢʦʜʠʥʩʢʦʝ ʚʨʝʤʷ ʩʝʜʠʤʝʥʪʘʮʠʷ ʧʨʦʠʩʭʦʜʠʣʘ ʚ ʧʨʝʜʝʣʘʭ ʛʣʫʙʦʢʦʚʦʜʥʦʡ ʦʩʘʜʦʯʥʦʡ 

ʩʠʩʪʝʤʳ. 4. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʪʦʯʥʠʢʦʤ ʩʥʦʩʘ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʷʚʣʷʣʠʩʴ 

ʙʣʦʢʠ ʢʦʤʧʦʟʠʪʥʦʡ ʢʦʨʳ, ʘ ʥʝ ʦʩʪʨʦʚʥʘ̫ ʜʫʛʘ. 5. ʆʙʦʩʥʦʚʘʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʚʨʝʤʷ 

ʥʘʢʦʧʣʝʥʠʷ ʢʦʜʠʥʩʢʦʡ ʩʚʠʪʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʯʘʣʫ ʧʦʟʜʥʝʜʝʚʦʥʩʢʠʭ ʘʢʢʨʝʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʥʘ ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ. 6. ʆʧʨʝʜʝʣʝʥʘ ʧʦʟʜʥʝʢʘʪʘʛʝʥʝʪʠʯʝʩʢʘʷ ʩʪʝʧʝʥʴ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʠ ʚʳʷʚʣʝʥʳ ʨʝʛʨʝʩʩʠʚʥʦ-ʣʠʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʚʪʦʨʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʨʦʜ 

ʢʦʜʠʥʩʢʦʡ ʠ ʫʩʪʴʢʦʜʠʥʩʢʦʡ ʩʚʠʪ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ  rʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʛʝʦʣʦʛʦʩʲʝʤʦʯʥʳʭ ʨʘʙʦʪ ʠ ʪʝʤʘʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʨʠ ʠʟʫʯʝʥʠʠ ʥʝʬʪʝ- ʠ ʛʘʟʦʧʨʦʜʫʢʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ, ʠʤʝʶʱʠʭ ʜʝʣʴʪʦʚʳʡ ʠ 

ʛʣʫʙʦʢʦʚʦʜʥʦ-ʤʦʨʩʢʦʡ ʛʝʥʝʟʠʩ, ʘ ʪʘʢʞʝ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʨʘʡʦʥʦʚ. ɸʨʛʫʤʝʥʪʠʨʦʚʘʥʥʘʷ ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʦʙʰʠʨʥʳʤ 
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ʬʘʢʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʦʚ ʠ ʦʙʩʪʘʥʦʚʦʢ ʩʝʜʠʤʝʥʪʘʮʠʠ ʧʦʟʜʥʝʜʝʚʦʥʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ ʚʥʦʩʠʪ ʚʢʣʘʜ ʚ ʠʟʫʯʝʥʠʝ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ, ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ ʠ ʧʘʣʝʦʪʝʢʪʦʥʠʢʠ 

ʩʨʝʜʥʝʛʦ (ʉʨʝʜʥʝʫʨʘʣʴʩʢʦʛʦ) ʩʝʛʤʝʥʪʘ ɺʦʩʪʦʯʥʦ-ʋʨʘʣʴʩʢʦʡ ʤʝʛʘʟʦʥʳ. 

ɸʚʪʦʨ ʜʠʩʩʝʨʪʘʮʠʠ ʧʦʣʘʛʘʝʪ, ʯʪʦ ʤʝʪʦʜʠʢʘ ʧʦʵʪʘʧʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʛʝʦʭʠʤʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʩ ʮʝʣʴʶ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʝʪʨʦʬʦʥʜʘ, ʧʘʣʝʦʢʣʠʤʘʪʘ ʥʘ 

ʚʦʜʦʩʙʦʨʘʭ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ, ʘ ʪʘʢʞʝ ʛʠʜʨʦʬʘʮʠʡ, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʥʘʷ ʚ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʠ ʢʨʘʪʢʦ ʦʧʠʩʘʥʥʘʷ ʚ [ʄʝʣʴʥʠʯʫʢ, 2020] ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʘ ʩʪʫʜʝʥʪʘʤ, 

ʘʩʧʠʨʘʥʪʘʤ ʠ ʥʘʯʠʥʘʶʱʠʤ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʚ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʝ, ʠ ʧʦʤʦʞʝʪ 

ʠʤ ʠʟʙʝʞʘʪʴ ʤʝʭʘʥʠʩʪʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʙʦʟʥʘʯʝʥʥʦʡ ʧʨʦʮʝʜʫʨʝ ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʚʳʚʦʜʦʚ. 

ɺʝʨʦʷʪʥʦ, ʧʦʣʝʟʥʦʡ ʙʫʜʝʪ ʠ ʜʠʘʛʨʘʤʤʘ lg(Fe2O3ʊ + MgO)/(Na2O + K2O)ïlg(SiO2/Al 2O3) 

[ʄʝʣʴʥʠʯʫʢ, 2018], ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʜʣʷ ʧʝʩʯʘʥʠʢʦʚ. 

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ. 

1. ɺʝʨʭʥʝʬʨʘʥʩʢʘʷ ʢʦʜʠʥʩʢʘʷ ʩʚʠʪʘ ɺʦʩʪʦʯʥʦ-ʋʨʘʣʴʩʢʦʡ ʤʝʛʘʟʦʥʳ ʥʘʢʘʧʣʠʚʘʣʘʩʴ ʚ 

ʦʙʩʪʘʥʦʚʢʘʭ ʬʨʦʥʪʘʣʴʥʦʡ ʯʘʩʪʠ ʜʝʣʴʪ ,r ʧʨʦʜʝʣʴʪʳ ʠ ʤʝʣʢʦʚʦʜʥʦ-ʤʦʨʩʢʦʡ ʨʘʚʥʠʥʳ, ʚ 

ʦʩʥʦʚʥʦʤ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʨʝʯʥʳʭ ʠ ʚʦʣʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ. ʇʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʦʪʜʝʣʴʥʳʭ 

ʪʦʣʱ ʟʥʘʯʠʤʫʶ ʨʦʣʴ ʠʛʨʘʣʠ ʵʢʩʪʨʘ- ʠ ʠʥʪʨʘʙʘʩʩʝʡʥʦʚʳʝ ʛʠʧʝʨʧʠʢʥʘʣʴʥʳʝ ʧʦʪʦʢʠ. 

2. ʌʘʤʝʥʩʢʘ ̫ʫʩʪʴʢʦʜʠʥʩʢʘ ̫ʩʚʠʪʘ ɺʦʩʪʦʯʥʦ-ʋʨʘʣʴʩʢʦʡ ʤʝʛʘʟʦʥʳ ʧʨʝʜʩʪʘʚʣʝ̫ʪ ʩʦʙʦʡ 

ʦʪʣʦʞʝʥʠʷ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ, ʦʩʘʜʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʢʦʪʦʨʳʭ ʧʦʩʪʘʚʣʷʣʠ 

ʚʳʩʦʢʦ- ʠ ʥʠʟʢʦʧʣʦʪʥʦʩʪʥʳʝ ʤʫʪʴʝʚʳʝ, ʘ ʪʘʢʞʝ ʦʙʣʦʤʦʯʥʳʝ ʧʦʪʦʢʠ ʠ ʦʧʦʣʟʥʠ. 

3. ʂʦʜʠʥʩʢʘʷ ʠ ʫʩʪʴʢʦʜʠʥʩʢʘʷ ʩʚʠʪʘ ʦʙʨʘʟʦʚʘʣʠʩʴ ʟʘ ʩʯʝʪ ʨʘʟʤʳʚʘ ʝʜʠʥʦʛʦ ʧʝʪʨʦʬʦʥʜʘ, ʚ 

ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʣʠ ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʠ ʢʨʝʤʥʝʚʳʝ ʧʦʨʦʜʳ, ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 

(ʩʣʘʥʮʳ, ʢʚʘʨʮʠʪʳ, ʩʝʨʧʝʥʪʠʥʠʪʳ). ʄʘʩʩʠʚʳ ʫʢʘʟʘʥʥʳʭ ʧʦʨʦʜ (ʙʣʦʢʠ ʢʦʤʧʦʟʠʪʥʦʡ ʢʦʨʳ) 

ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʘ ʨʘʟʣʠʯʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʧʨʠʸʤʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʩʫʱʝʩʪʚʦʚʘʚʰʝʛʦ ʚ ʧʨʝʜʝʣʘʭ 

ʬʦʨʤʠʨʫʶʱʝʡʩʷ ʘʢʢʨʝʮʠʦʥʥʦʡ ʦʢʨʘʠʥʳ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ.  

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʘʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʧʦʣʝʚʳʭ ʨʘʙʦʪ (ʦʧʠʩʘʥʦ ʩʚʳʰʝ 1000 ʤ ʨʘʟʨʝʟʦʚ ʠ 

ʦʙʥʘʞʝʥʠʡ), ʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʟʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʠ ʧʨʦʙ ʛʦʨʥʳʭ ʧʦʨʦʜ, 

ʢʦʤʧʣʝʢʩʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʟʫʯʝʥʠʷ 

ʦʩʘʜʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ (ʠʟʫʯʝʥʦ ʙʦʣʝʝ 160 ʰʣʠʬʦʚ, ʧʦʨʷʜʢʘ 70 ʨʝʥʪʛʝʥʦ- ʠ 50 ʜʝʨʠʚʘʪʦʛʨʘʤʤ, 

ʧʨʦʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥ  r ʨʝʟʫʣʴʪʘʪʳ ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʘʥʘʣʠʟʘ ʤʝʪʦʜʦʤ 

ICP-MS ʜʣʷ ʙʦʣʝʝ ʯʝʤ 70 ʧʨʦʙ), ʠʭ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴʶ ʠ ʩʨʘʚʥʝʥʠʝʤ ʩ ʥʦʚʳʤʠ ʠ ʥʦʚʝʡʰʠʤʠ 

ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ. 

ʆʩʥʦʚʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʠ ʠ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘɦʠʪʫ, ʜʦʢʣʘʜʳʚʘʣʠʩʴ 

ʠ ʧʨʝʜʩʪʘʚʣʷʣʠʩʴ ʥʘ ʧʦʣʝʚʳʭ ʦʪʯʝʪʘʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʩʝʤʠʥʘʨʘʭ ʣʘʙʦʨʘʪʦʨʠʠ ʣʠʪʦʣʦʛʠʠ ʀɻɻ 
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ʋʨʆ ʈɸʅ, ʢʦʥʬʝʨʝʥʮʠʷʭ ʠ ʩʦʚʝʱʘʥʠʷʭ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʚʩʝʨʦʩʩʠʡʩʢʦʛʦ ʫʨʦʚʥʷ. ɺ ʠʭ ʯʠʩʣʝ: 

ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʰʢʦʣʘ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʧʦ ʣʠʪʦʣʦʛʠʠ (ɽʢʘʪʝʨʠʥʙʫʨʛ, 

2014, 2016); ɺʩʝʨʦʩʩʠʡʩʢʠʝ ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʩʦʚʝʱʘʥʠ ̫(ʄʦʩʢʚʘ, 2015; ʂʘʟʘʥʴ, 2019); ʅʘʫʯʥʳʝ 

ʯʪʝʥʠʷ ʧʘʤʷʪʠ ʇ. ʅ. ʏʠʨʚʠʥʩʢʦʛʦ ñʇʨʦʙʣʝʤʳ ʤʠʥʝʨʘʣʦʛʠʠ, ʧʝʪʨʦʛʨʘʬʠʠ ʠ ʤʝʪʘʣʣʦʛʝʥʠʠò 

(ʇʝʨʤʴ, 2016); XXVII ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʤʦʣʦʜʝʞʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩ ʫʯʘʩʪʠʝʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʟ 

ʜʨʫʛʠʭ ʩʪʨʘʥ ñʉʪʨʦʝʥʠʝ ʣʠʪʦʩʬʝʨʳ ʠ ʛʝʦʜʠʥʘʤʠʢʘò (ʀʨʢʫʪʩʢ, 2017); ʅʘʫʯʥʳʝ ʯʪʝʥʠʷ 

ñʕʢʟʦʣʠʪò, ʧʦʩʚʷʱʝʥʥʳʝ ʧʘʤʷʪʠ ʆ. ɺ. ʗʧʘʩʢʫʨʪʘ ʠ ɻ. ʌ. ʂʨʘʰʝʥʠʥʥʠʢʦʚʘ (ʄʦʩʢʚʘ, 2018, 2019); 

VI ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʤʦʣʦʜʝʞʥʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘ ̫ ʢʦʥʬʝʨʝʥʮʠʷ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ 

ñɻʝʦʣʦʛʠʷ, ʛʝʦʵʢʦʣʦʛʠʷ ʠ ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ ʋʨʘʣʘ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡò (ʋʬʘ, 

2018); IX ʉʠʙʠʨʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʤʦʣʦʜʳʭ ʫʯʸʥʳʭ ʧʦ ʥʘʫʢʘʤ ʦ ɿʝʤʣʝ (ʅʦʚʦʩʠʙʠʨʩʢ, 2018); 

ʇʷʪʘʷ ʚʩʝʨʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ñɺʝʨʭʥʠʡ ʧʘʣʝʦʟʦʡ ʈʦʩʩʠʠò (ʂʘʟʘʥʴ, 2019). 

ɺʩʝʛʦ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 28 ʨʘʙʦʪ (ʇʨʠʣʦʞʝʥʠʝ ɸ): 5 ʩʪʘʪʝʡ ʚ 

ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʞʫʨʥʘʣʘʭ ʠʟ ʩʧʠʩʢʘ ɺɸʂ, 6 ï ʚ ɽʞʝʛʦʜʥʠʢʝ ʀɻɻ ʋʨʆ ʈɸʅ, 17 ï ʚ ʩʙʦʨʥʠʢʘʭ 

ʢʦʥʬʝʨʝʥʮʠʡ. 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ. ɸʚʪʦʨ ʫʯʘʩʪʚʦʚʘʣ ʚ ʧʦʣʝʚʳʭ ʨʘʙʦʪʘʭ ʚ ʪʝʯʝʥʠʝ ʩʝʟʦʥʦʚ 

2014ï2021 ʛʛ., ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ ʙʳʣʠ ʦʧʠʩʘʥʳ ʠ ʠʟʫʯʝʥʳ ʦʩʥʦʚʥʳʝ/ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʝ ʦʙʥʘʞʝʥʠʷ 

ʢʦʜʠʥʩʢʦʡ ʠ ʫʩʪʴʢʦʜʠʥʩʢʦʡ ʩʚʠʪ ʧʦ ʙʝʨʝʛʘʤ ʨ. ʀʩʝʪʴ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʜ. ʂʦʜʠʥʢʘ ʠ ʩ. 

ʑʝʨʙʘʢʦʚʦ, ʧʦ ʂʦʜʠʥʩʢʦʤʫ ʣʦʛʫ ʠ ʚʦʟʣʝ ʜ. ʏʝʨʝʤʭʦʚʦ ʥʘ ʨ. ʂʘʤʝʥʢʘ, ʘ ʪʘʢʞʝ ʦʪʦʙʨʘʥʳ ʧʨʦʙʳ 

ʥʘ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʢʘʤʝʨʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʃʠʯʥʦ ʘʚʪʦʨʦʤ ʚʳʧʦʣʥʝʥʘ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʘ, 

ʦʧʠʩʘʥʠʝ ʰʣʠʬʦʚ ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ, ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʧʦʣʝʚʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ 

ʜʘʥʥʳʭ. ʇʦʩʣʝʜʥʷʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ (1) ʧʦʩʪʨʦʝʥʠʠ ʩʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʚʦʜʥʳʭ ʢʦʣʦʥʦʢ 

ʠʟʫʯʝʥʥʳʭ ʪʦʣʱ, (2) ʚʳʜʝʣʝʥʠʠ ʣʠʪʦʪʠʧʦʚ, ʦʙʲʝʜʠʥʝʥʠʠ ʠʭ ʚ ʩʣʦʝʚʳʝ ʘʩʩʦʮʠʘʮʠʠ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʬʘʮʠʘʣʴʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʳʷʚʣʝʥʠʝʤ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʩʪʨʦʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʟʦʥ ʠ ʚʩʝʛʦ ʙʘʩʩʝʡʥʘ ʩʝʜʠʤʝʥʪʘʮʠʠ; (3) ʚʳʜʝʣʝʥʠʠ ʧʝʪʨʦʪʠʧʦʚ ʠ ʭʝʤʦʪʠʧʦʚ 

ʧʝʩʯʘʥʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ, ʠʟʫʯʝʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʩ ʚʳʧʦʣʥʝʥʠʝʤ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʝʜʠʤʝʥʪʦ- ʠ ʣʠʪʦʛʝʥʝʟʘ; (4) ʩʠʥʪʝʟʝ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʦʩʪʨʦʝʥʠʠ ʣʦʢʘʣʴʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʭʝʤ.  

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ. ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʦʙʝ̡ʤʦʤ 241 ʩʪʨʘʥʠʮ 

ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʧʷʪʠ ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ, ʧʷʪʠ ʧʨʠʣʦʞʝʥʠʡ, 59 ʨʠʩʫʥʢʦʚ ʠ 10 ʪʘʙʣʠʮ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʚʢʣʶʯʘʝʪ 263 ʥʘʠʤʝʥʦʚʘʥʠ.̫ ʂʘʞʫʱʘʷʩʷ ʩʣʦʞʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʨʘʙʦʪʳ 

ʦʙʫʩʣʦʚʣʝʥʘ ʪʦʯʢʦʡ ʟʨʝʥʠʷ ʘʚʪʦʨʘ ʥʘ ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠ.̫ ɺʦ-ʧʝʨʚrʭ, ʘʚʪʦʨ 

ʧʦʩʪʘʨʘʣʩʷ ʚʳʧʦʣʥʠʪʴ ʚʩʝʩʪʦʨʦʥʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʪʣʦʞʝʥʠʡ, ʦʧʠʨʘʷʩʴ ʥʘ ʦʩʦʙʝʥʥʦʩʪʠ 

ʤʝʪʦʜʠʢʠ ʩʪʘʜʠʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ (ʩʤ. ʛʣʘʚʫ 2). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʫʩʣʦʚʠʡ 

ʩʝʜʠʤʝʥʪʘʮʠʠ ʠ ʩʦʩʪʘʚʘ ʧʝʪʨʦʬʦʥʜʘ ʧʨʝʜʚʘʨʷʶʪ ʠʟʫʯʝʥʠʝ ʧʦʩʪʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. 
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ɺʦ-ʚʪʦʨʳʭ, ʚ ʢʘʯʝʩʪʚʝ ʩʧʦʩʦʙʘ ʧʨʠʚʝʜʝʥʠʷ ʘʨʛʫʤʝʥʪʦʚ ʚ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʘ ʥʝ ʪʦʣʴʢʦ 

ʠʥʜʫʢʮʠʷ, ʥʦ ʠ ʜʝʜʫʢʮʠʷ. ʇʦʵʪʦʤʫ ʦʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʛʝʦʜʠʘʤʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʷʭ (ʨʘʟʜʝʣ 

1.4) ʧʨʠʚʦʜʷʪʩʷ ʧʝʨʝʜ ʨʝʢʦʥʩʪʨʫʢʮʠʝʡ ʧʝʪʨʦʬʦʥʜʘ ʠ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʧʦʟʠʮʠʠ ʠʩʩʣʝʜʫʝʤʳʭ 

ʪʦʣ,ɦ ʦʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʤʦʨʩʢʠʭ ʦʩʘʜʦʯʥʳʭ ʩʠʩʪʝʤʘʭ (ʨʘʟʜʝʣ 4.2) ï ʧʝʨʝʜ ʠʥʪʝʨʧʨʝʪʘʮʠʝʡ ʠ 

ʧʦʩʪʨʦʝʥʠʝʤ ʩʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠʩʩʣʝʜʫʝʤʳʭ ʪʦʣʱ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʠʩʢʨʝʥʥʶʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʩʚʦʝʤʫ ʥʘʫʯʥʦʤʫ 

ʨʫʢʦʚʦʜʠʪʝʣʶ ï ʜ. ʛ.-ʤ. ʥ. ɻ. ɸ. ʄʠʟʝʥʩʫ (ʀɻɻ ʋʨʆ ʈɸʅ) ʟʘ ʧʦʩʪʘʥʦʚʢʫ ʠʥʪʝʨʝʩʥʦʡ ʠ ʩʣʦʞʥʦʡ 

ʪʝʤʳ, ʧʦʩʪʦʷʥʥʫʶ ʧʦʜʜʝʨʞʢʫ, ʮʝʥʥʳʝ ʩʦʚʝʪʳ, ʢʨʠʪʠʯʝʩʢʠʝ ʟʘʤʝʯʘʥʠʷ ʠ ʧʦʤʦʱʴ ʚ ʧʨʦʚʝʜʝʥʠʠ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ. ʇʦʩʣʝʜʥʠʝ ʥʝ ʩʦʩʪʦʷʣʠʩʴ ʙʳ ʠ ʙʝʟ ʧʦʤʦʱʠ 

ʩʦʪʨʫʜʥʠʢʦʚ ʣʘʙʦʨʘʪʦʨʠʠ ʣʠʪʦʣʦʛʠʠ ʀɻɻ ʋʨʆ ʈɸʅ ï ʉ. ɸ. ɼʫʙʘ (ʉʘʧʫʨʠʥʘ) ʠ ʢ. ʛ.-ʤ. ʥ. ʃ. ɺ. 

ɹʘʜʠʜʳ (ʂʦʢʰʠʥʦʡ). ɹʦʣʴʰʠʥʩʪʚʦ ʬʦʪʦʛʨʘʬʠʡ ʨʘʟʨʝʟʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ, 

ʩʜʝʣʘʥʳ ʠʤʠ.  

ʆʛʨʦʤʥʘʷ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʜ. ʛ.-ʤ. ʥ., ʯʣ.-ʢʦʨʨ. ʈɸʅ ɸ. ɺ. ʄʘʩʣʦʚʫ (ʀɻɻ ʋʨʆ ʈɸʅ) ʟʘ 

ʦʙʩʫʞʜʝʥʠʝ ʠ ʢʦʥʩʫʣʴʪʘʮʠ ʁʧʦ ʚʦʧʨʦʩʘʤ ʛʝʦʭʠʤʠʠ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʠ ʢʨʠʪʠʯʝʩʢʠʝ ʟʘʤʝʯʘʥʠʷ 

ʢ ʝʱʸ ʥʝ ʚʳʰʝʜʰʠʤ ʚ ʩʚʝʪ ʧʫʙʣʠʢʘʮʠʷʤ, ʜ. ʛ.-ʤ. ʥ. ʇʝʪʨʦʚʫ ɻ. ɸ. (ʀɻɻ ʋʨʆ ʈɸʅ, ʆɸʆ ʋɻʉʕ) 

ʟʘ ʦʙʩʫʞʜʝʥʠʝ ʠ ʢʦʥʩʫʣʴʪʘʮʠʶ ʧʦ ʚʦʧʨʦʩʘʤ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʪʨʘʪʠʛʨʘʬʠʠ ʠ ʛʝʦʜʠʥʘʤʠʢʠ. ɸʚʪʦʨ 

ʧʨʠʟʥʘʪʝʣʝʥ ɼʫʙʫ ʉ. ɸ. ʠ ɿʘʢʠʨʴʷʥʦʚʫ ʀ. ɻ. (ʀɻɻ ʋʨʆ ʈɸʅ) ʟʘ ʧʦʤʦʱʴ ʠ ʢʦʥʩʫʣʴʪʘʮʠ ʁʧʨʠ 

ʠʟʫʯʝʥʠʠ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ (ʚ ʪʦʤ ʯʠʩʣʝ ñʂʦʜʠʥʩʢʦʡ ʦʨʛʘʥʦʛʝʥʥʦʡ ʧʦʩʪʨʦʡʢʠò), ʢ. ʛ.-ʤ. ʥ. 

ɺʦʣʯʝʢ ɽ. ʅ. (ʀɻɻ ʋʨʆ ʈɸʅ) ï ʠʥʪʨʫʟʠʚʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠʟ ʨʘʟʨʝʟʘ ʢʦʜʠʥʩʢʦʡ ʩʚʠʪʳ, ʢ. ʛ.-ʤ. 

ʥ. ʂʨʫʧʝʥʠʥʫ ʄ. ʊ. ʠ ʢ. ʛ.-ʤ. ʥ. ɻʫʣʷʝʚʦʡ ʊ. ʗ., ʘ ʪʘʢʞʝ ʈʷʥʩʢʦʡ ɸ. ɼ. (ʀɻɻ ʋʨʆ ʈɸʅ) ï ʟʘ 

ʦʙʩʫʞʜʝʥʠʝ ʧʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʠ ʪʝʨʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ, ʢ. ʛ.-ʤ. ʥ. ʂʦʨʦʚʢʦ ɸ. ɺ. , ʢ. ʛ.-ʤ. ʥ. ɺʦʣʯʝʢ ɽ. ʅ. ʠ ʢ. ʛ.-ʤ. ʥ. ʐʘʨʜʘʢʦʚʦʡ 

ɻ. ʖ. (ʀɻɻ ʋʨʆ ʈɸʅ) ʟʘ ʦʙʩʫʞʜʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʩʣʦʞʠʚʰʝʡʩʷ ʚ ʧʨʝʜʝʣʘʭ ɺʋʄɿ 

ʚ ʧʦʟʜʥʝʤ ʜʝʚʦʥʝ, ʢ. ʛ.-ʤ. ʥ. ʄʠʟʝʥʩ ʃ. ʀ. ʠ ʢ. ʛ.-ʤ. ʥ. ʄʠʟʝʥʩ ɸ. ɻ. (ʀɻɻ ʋʨʆ ʈɸʅ) ï ʟʘ 

ʦʧʨʝʜʝʣʝʥʠʝ ʙʨʘʭʠʦʧʦʜ ʠʟ ʧʦʨʦʜ ʢʦʜʠʥʩʢʦʡ ʩʚʠʪʳ ʠ ʜʠʩʢʫʩʩʠ  ʁʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʣʦʚʠʡ ʠʭ 

ʦʙʠʪʘʥʠʷ, ʢ. ʛ.-ʤ. ʥ. ʌʘʟʣʠʘʭʤʝʪʦʚʫ ɸ. ʄ. (ʀɻ ʋʌʀʎ ʈɸʅ) ʟʘ ʣʶʙʝʟʥʦ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ 

ʜʘʥʥʳʝ ʧʦ ʛʝʦʭʠʤʠʠ ʧʝʩʯʘʥʠʢʦʚ ʟʘʧʘʜʥʦʛʦ ʩʢʣʦʥʘ ʖʞʥʦʛʦ ʋʨʘʣʘ. 

ʅʝʤʘʣʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʥʠʤʘʥʠʝ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʩʫʙʘʢʚʘʣʴʥʦʡ ʯʘʩʪʠ ʜʝʣɹʪr, 

ʚ ʯʘʩʪʥʦʩʪʠ ʥʘ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʛʠʧʝʨʧʠʢʥʠʪʦʚ, ʦʢʘʟʘʣʠ ʣʝʢʮʠʠ (ɽʢʘʪʝʨʠʥʙʫʨʛ ʠ ʅʦʚʦʩʠʙʠʨʩʢ, 

2018) ʠ ʧʫʙʣʠʢʘʮʠʠ ʜ. ʛ.-ʤ. ʥ., ʧʨʦʬʝʩʩʦʨʘ ʈɸʅ ɼ. ɺ. ɻʨʘʞʜʘʥʢʠʥʘ (ʀʅɻɻ ʉʆ ʈɸʅ). 

ʆʪʜʝʣʴʥʦʝ ʩʧʘʩʠʙʦ ʤʦʝʡ ʞʝʥʝ ʠ ʨʦʜʠʪʝʣʷʤ ʟʘ ʧʦʜʜʝʨʞʢʫ ʠ ʧʦʥʠʤʘʥʠʝ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ɸɸɸɸ-ɸ18-118053090044-1 ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ 

ʀɻɻ ʋʨʆ ʈɸʅ ʠ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʧʨʦʝʢʪʦʚ ʋʨʆ ʈɸʅ ˉ 15-18-5-36 ʠ ˉ 18-5-5-11, ʛʨʘʥʪʘ ʈʌʌʀ 

ˉ 16-35-00263 ʤʦʣ_ʘ. 
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ɻʃɸɺɸ 1. ɺɽʈʍʅɽɼɽɺʆʅʉʂʀɽ ʆʊʃʆɾɽʅʀʗ ʉʈɽɼʅɽʋʈɸʃʔʉʂʆɻʆ ʉɽɻʄɽʅʊɸ 

ɺʆʉʊʆʏʅʆ-ʋʈɸʃʔʉʂʆʁ ʄɽɻɸɿʆʅʓ 

 

1.1. ʇʦʟʜʥʝʜʝʚʦʥʩʢʦʝ ʚʨʝʤʷ. ʆʙ ʘɦ ̫ʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʠ ʦʩʥʦʚʥʳʝ ʩʦʙʳʪʠʷ 

ʉʦʛʣʘʩʥʦ [Golonka, 2020] ʚ ʧʦʟʜʥʝʜʝʚʦʥʩʢʦʝ ʚʨʝʤʷ ʧʨʦʜʦʣʞʘʣʦʩʴ ʨʘʩʢʨʳʪʠʝ 

ʇʘʣʝʦʪʝʪʠʩʘ (ʨʠʩʫʥʦʢ 1), ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʥʘʯʘʚʰʝʝʩʷ ʚ ʨʘʥʥʝʤ ʜʝʚʦʥʝ ʠ ʧʨʦʭʦʜʠʚʰʝʝ ʚ 

ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʧʨʠʫʨʦʯʝʥ ʢ ʛʨʘʥʠʮʝ D/ʉ ʠ ʦʟʥʘʤʝʥʦʚʘʥ ʨʘʩʢʨʳʪʠʝʤ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʦʢʝʘʥʘ, ʥʘʭʦʜʠʚʰʝʡʩʷ ʤʝʞʜʫ ʖʞʥʦ-ʂʠʪʘʡʩʢʠʤʠ ʪʝʨʨʝʡʥʘʤʠ ʠ 

ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʦʤ ɻʦʥʜʚʘʥʘ. ʋʢʘʟʘʥʥʳʡ ʧʨʦʮʝʩʩ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʧʨʦʜʚʠʞʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ (ʦʙʨʘʟʦʚʘʥʠʝʤ ʟʦʥ ʩʫʙʜʫʢʮʠʠ) ʚ ʩʪʦʨʦʥʫ ʉʝʚʝʨʦʢʘʟʘʭʩʪʘʥʩʢʦʛʦ 

ʪʝʨʨʝʡʥʘ, ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʛʦ ʠ ʉʠʙʠʨʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʟʘʧʘʜʥʝʝ ɻʦʥʜʚʘʥʳ 

ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʢʨʳʪʠʝ ʙʘʩʩʝʡʥʘ, ʠʤʝʥʫʝʤʦʛʦ [Golonka, 2020] ʏʠʣʠʡʩʢʠʤ ʦʢʝʘʥʦʤ ʠ 

ʦʙʨʘʟʦʚʘʥʠʝ ʟʦʥ ʩʫʙʜʫʢʮʠʠ ʥʘ ʝʛʦ ʦʢʨʘʠʥʘʭ. 

 

ɼʦʧʦʣʥʝʥʠʷ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʥʘʥʝʩʝʥʳ ʮʝʥʪʨʳ ʢʨʫʧʥʳʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʨʦʚʠʥʮʠʡ ʧʦ [Ernst et al., 

2020], ʧʨʠʤʝʨʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠʟʫʯʘʝʤʦʛʦ ʙʘʩʩʝʡʥʘ ʩʝʜʠʤʝʥʪʘʮʠʠ, ʜʦʙʘʚʣʝʥʳ ʚʦʩʪʦʯʥʦʫʨʘʣʴʩʢʠʝ ʪʝʨʨʝʡʥʳ. ʆ. ï 

ʦʢʝʘʥ, ʪ. ï ʪʝʨʨʝʡʥ/ʪʝʨʨʝʡʥr, ʢ. ï ʢʦʥʪʠʥʝʥʪ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʩʤ. [Carmichael et al., 2019]. 

ʈʠʩʫʥʦʢ 1. ɻʣʦʙʘʣʴʥʘʷ ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ, ʦʪʨʘʞʘʶʱʘʷ ʧʦʣʦʞʝʥʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ 370 ʤʣʥ ʣʝʪ ʥʘʟʘʜ (ʧʦ [Golonka, 2020] ʩ ʫʧʨʦʱʝʥʠʷʤʠ ʜʣʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʬʘʮʠʡ ʠ 

ʜʦʧʦʣʥʝʥʠʷʤʠ) 
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ʇʨʦʮʝʩʩʳ ʨʠʬʪʦʛʝʥʝʟʘ ʠ ʩʚʷʟʘʥʥʘʷ ʩ ʥʠʤʠ ʚʫʣʢʘʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʙʳʣʠ ʰʠʨʦʢʦ 

ʨʘʟʚʠʪʳ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʠʙʠʨʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ (ɺʠʣʶʡʩʢʠʡ ʨʠʬʪ ʠ ʧʘʩʩʠʚʥʘʷ ʦʢʨʘʠʥʘ ɸʥʫʡ- 

ɸʥʛʫʶʯʘʤʩʢʦʛʦ ʦʢʝʘʥʘ), ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʠ ʚʦʩʪʦʢʝ (ɺʦʣʛʦ-ʋʨʘʣʩɹʢʘʷ ʠ ɼʥʝʧʨ-ɼʦʥʝʮʢ-

ʇʨʠʧʷʪʩʢʠʝ ʟʦʥʳ), ʩʝʚʝʨʝ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ (ʥʳʥʝʰʥʠʡ ʊʠʤʘʥ) [Golonka, 

2020 ʠ ʩʩʳʣʢʠ ʚ ʥʝʡ]. ʖʞʥʘʷ ʦʢʨʘʠʥʘ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ ʷʚʣʷʣʘʩʴ 

ʢʦʥʚʝʨʛʝʥʪʥʦʡ, ʶʞʥʝʝ ʥʝʸ ʨʘʩʧʦʣʘʛʘʣʩʷ ʈʝʡʥʩʢʦ-ɻʝʨʮʠʥʩʢʠʡ ʙʘʩʩʝʡʥ. ʉ ʧʦʟʜʥʝʜʝʚʦʥʩʢʠʤ 

ʚʨʝʤʝʥʝʤ ʪʘʢʞʝ ʥʘʧʨʷʤʫʶ ʩʚʟ̫ʘʥʦ ʝʱʸ ʥʝʩʢʦʣʴʢʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʝʨʝʩʪʨʦʝʢ ï ʟʘʢʨʳʪʠʝ 

ʦʢʝʘʥʠʯʝʩʢʠʭ ʙʘʩʩʝʡʥʦʚ (ʥʘʧʨʠʤʝʨ, ʈʝʠʢʫʤʘ) ʠ ʨʘʟʚʠʪʠʝ ʛʝʨʮʠʥʩʢʦʡ ʵʧʦʭʠ ʩʢʣʘʜʯʘʪʦʩʪʠ.  

ɼʣʷ ʧʦʟʜʥʝʛʦ ʜʝʚʦʥʘ ʚʳʜʝʣʷʝʪʩʷ [Becker et al., 2016ʘ ʠ ʩʩʳʣʢʠ ʚ ʥʝʡ] 13 ʚʳʤʠʨʘʥʠʡ ʠ 

ʙʠʦʪʠʯʝʩʢʠʭ ʢʨʠʟʠʩʦʚ/ʩʦʙʳʪʠʡ (ʩʤ. ʨʠʩʫʥʦʢ 5 ʚ ʨʘʟʜʝʣʝ 1.4): 8 ï ʜʣʷ ʬʨʘʥʩʢʦʛʦ ʧʝʨʠʦʜʘ (Frasne, 

Genundewa, Timan, Middlesex, Rhinestreet, semichatovae, Lower and Upper Kellwasser) ʠ 5 ï ʜʣʷ 

ʬʘʤʝʥʩʢʦʛʦ (Nehden, Condroz, Annulata, Dasberg, Hangenberg). ʊʨʠ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʦʙʳʪʠʡ 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʛʨʘʥʠʮʘʤ ʷʨʫʩʦʚ (Frasne, Upper Kellwasser, Hangenberg). ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʠʟ ʥʠʭ 

ʦʪʣʠʯʘʣʠʩʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʙʝʩʢʠʩʣʦʨʦʜʥʳʭ ʬʘʮʠʡ ʚ ʤʦʨʩʢʠʭ ʙʘʩʩʝʡʥʘʭ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. 

ʅʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʠʟ ʩʦʙrʪʠʡ (ʛʨʫʧʧ ʩʦʙʳʪʠʡ), ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʛʨʘʥʠʮʘʤ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʠʟʫʯʝʥʳ ʂʝʣʴʚʘʩʩʝʨʦʚʩʢʦʝ ʠ ʍʘʥʛʝʥʙʝʨʛʩʢʦʝ. ʇʨʠ ʵʪʦʤ 

ʠʟʚʝʩʪʥʦ [Carmichael et al., 2019], ʯʪʦ ʧʝʨʚʦʝ ʩʦʙʳʪʠʝ ʚ ʨʘʟʨʝʟʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʦ ʥʝ ʪʦʣʴʢʦ 

ʙʠʪʫʤʠʥʦʟʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʠʣʠ ʯʝʨʥʳʤʠ ʩʣʘʥʮʘʤʠ1/ʘʣʝʚʨʦʣʠʪʘʤʠ, ʢʦʪʦʨʳʝ ʚ ʦʩʥʦʚʥʦʤ 

ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʚ ʙʝʩʢʠʩʣʦʨʦʜʥʳʭ/ʟʘʨʘʞʝʥʥʳʭ ʩʝʨʦʚʦʜʦʨʦʜʦʤ ʧʨʠʜʦʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʦʙʩʪʘʥʦʚʦʢ (ʛʣʫʙʦʢʦʚʦʜʥʳʝ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ, ʨʝʞʝ ʤʝʣʢʦʚʦʜʥʳʝ ʟʘʧʘʜʠʥʳ ʠ 

ʣʘʛʫʥʳ), ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʚ ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ 

ʦʪʣʦʞʝʥʠʷʭ, ʥʦ ʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʩʝʜʠʤʝʥʪʘʮʠʠ, ʜʨʫʛʠʤʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤʠ 

ʨʘʟʥʦʩʪʷʤʠ, ʥʘʧʨʠʤʝʨ, ʘʨʛʠʣʣʠʪʘʤʠ, ʢʘʣʴʢʘʨʝʥʠʪʘʤʠ, ʜʨʫʛʠʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʘʣʝʚʨʠʪʠʩʪʳʤʠ ʠ ʘʣʝʚʨʠʪʦʚʳʤʠ, ʢʨʝʤʥʷʤʠ ʠ ʧʨ., ʜʝʤʦʥʩʪʨʠʨʫʁ ʠɦʤʠ ʪʝ ʠʣʠ ʠʥʳʝ ʧʨʠʟʥʘʢʠ 

ʧʦʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʢʠʩʣʦʨʦʜʘ ʚ ʧʨʠʜʦʥʥʦʤ ʩʣʦʝ ʚʦʜʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʥʠʤʘʝʪʩʷ ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ ʠ ʤʥʦʛʦʵʪʘʧʥʳʡ ʩʮʝʥʘʨʠʡ 

ʙʠʦʪʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ, ʘ ʠʟ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʧʝʨʚʦʧʨʠʯʠʥ ï ʚʥʝʟʝʤʥʦʛʦ, ʟʝʤʥʦʛʦ 

ʚʫʣʢʘʥʦʛʝʥʥʦʛʦ ʠʣʠ ʘʚʫʣʢʘʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ɻʣʘʚʥʦʡ ʩʯʠʪʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʬʘʢʪʦʨʦʚ, 

ʠʤʝʶʱʠʭ ʟʝʤʥʦʝ ʚʫʣʢʘʥʦʛʝʥʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ɺ ʠʭ ʯʠʩʣʦ ʚʭʦʜʷʪ ʩʪʘʥʦʚʣʝʥʠʝ ʛʝʨʮʠʥʠʜ, 

ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʦʩʪʨʦʚʦʜʫʞʥʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʠ ʠʤʧʫʣʴʩʠʚʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʢʨʫʧʥʳʭ 

ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʨʦʚʠʥʮʠʡ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʛʦ ʠ ʉʠʙʠʨʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ 

(ʩʤ. ʨʠʩʫʥʦʢ 1) ʚ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʧʦʨʷʜʢʘ 360ï380 ʤʣʥ ʣʝʪ ʥʘʟʘʜ. ɹʠʦʪʠʯʝʩʢʦʤʫ 

 
1 ʀʤʝʥʥʦ ʪʘʢʠʝ ʧʦʨʦʜʳ ʩʣʘʛʘʶʪ ʩʣʦʠ, ʚ ʯʝʩʪʴ ʢʦʪʦʨʳʭ ʥʘʟʚʘʥʦ ʂʝʣʴʚʘʩʩʝʨʦʚʩʢʦʝ ʩʦʙʳʪʠʝ. ɺʧʝʨʚʳʝ ʦʥʠ 

ʦʧʠʩʘʥʳ ʚ ʩʝʨʝʜʠʥʝ XIX  ʚʝʢʘ ʌ. ɸ. ʈʦʤʘ ʚ ʛʦʨʘʭ ɻʘʨʮ (ɻʝʨʤʘʥʠʷ) 
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ʢʨʠʟʠʩʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʪʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʧʨʠʯʠʥʦʡ ʢʦʪʦʨʳʭ ʩʪʘʣʠ ʠʟʚʝʨʞʝʥʠʷ [Carmichael et al., 

2019; Ernst et al., 2020; Golonka, 2020; Racki, 2020 ʠ ʩʩʳʣʢʠ ʚ ʥʠʭ]. 

ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʨʝʟʢʠʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʘʨʥʠʢʦʚʳʡ ʵʬʬʝʢʪ ʠ 

ʧʦʭʦʣʦʜʘʥʠʝ/ʦʣʝʜʝʥʝʥʠʝ(?), ʩʚʷʟʘʥʥʳʝ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʢʨʫʧʥʳʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʨʦʚʠʥʮʠʡ ʠ 

ʚʫʣʢʘʥʠʟʤʦʤ ʘʢʪʠʚʥrʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʢʨʘʠʥ. ʇʦʪʝʧʣʝʥʠʝ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ ʚʳʙʨʦʩʘ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ CO2 ʧʨʠ ʜʝʛʘʟʘʮʠʠ ʤʘʛʤʳ ʠ ʚʳʙʨʦʩʘʭ ʚ ʘʪʤʦʩʬʝʨʫ, ʘ ʪʘʢʞʝ ʧʨʠ 

ʚʳʩʚʦʙʦʞʜʝʥʠʠ CO2 ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʜʨʝʥʠʷ ʜʘʝʢ ʚ ʵʚʘʧʦʨʠʪʳ, ʢʘʨʙʦʥʘʪʳ ʠ ʫʛʣʝʨʦʜʠʩʪʳʝ 

ʧʦʨʦʜʳ. ʇʦʭʦʣʦʜʘʥʠʝ ʩʚʷʟʘʥʦ ʩ ʧʦʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʚ ʘʪʤʦʩʬʝʨʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

(1) ʝʛʦ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠ ʠʥʪʝʥʩʠʚʥʦʤ ʚʳʚʝʪʨʠʚʘʥʠʠ (ʚ ʫʩʣʦʚʠʷʭ ʪʝʧʣʦʛʦ ʠ ʚʣʘʞʥʦʛʦ ʢʣʠʤʘʪʘ) 

ʧʨʦʜʫʢʪʦʚ ʠʟʚʝʨʞʝʥʠʷ ʠ ʚʳʚʝʜʝʥʥʳʭ ʚ ʭʦʜʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʦʜʚʠʞʝʢ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪɹ 

ʠʟʣʠʚʰʠʭʩʷ ʙʘʟʘʣʴʪʦʚ, (2) ʫʚʝʣʠʯʝʥʠʷ ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʢʝʘʥʦʚ ʟʘ ʩʯʝʪ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ, ʠʤʝʶʱʠʭ ʚʫʣʢʘʥʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ 

CO2, ʧʦʛʣʦʱʘʝʤʦʛʦ ʠʟ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʦʢʝʘʥʘ ʬʦʪʦʩʠʥʪʝʟʠʨʫʶʱʠʤʠ ʦʨʛʘʥʠʟʤʘʤʠ. 

ʂʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʧʦʭʦʣʦʜʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʳ ʚʳʙʨʦʩʘʤʠ ʘʵʨʦʟʦʣʝʡ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ 

ʠ ʧʝʧʣʘ. ɺʦ-ʚʪʦʨʳʭ, ʵʪʦ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ ʤʦʨʷ ʨʘʟʥʳʭ ʧʦʨʷʜʢʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʢʘʢ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ, ʪʘʢ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʣʦʢʘʣʴʥʳʤʠ. 

ɺ-ʪʨʝʪʴʠʭ, ʵʪʦ ʧʝʨʠʦʜʠʯʝʩʢʠ ʚʦʟʥʠʢʘʶʱʝʝ ʧʦʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʢʠʩʣʦʨʦʜʘ ʚ ʧʨʠʜʦʥʥʳʭ 

ʦʙʩʪʘʥʦʚʢʘʭ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʪʦʢʘ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ ʚʦʜ ʠ ʤʠʛʨʘʮʠʠ ʟʦʥʳ ʢʠʩʣʦʨʦʜʥʦʛʦ 

ʤʠʥʠʤʫʤʘ ʣʠʙʦ ʧʦʜʲʝʤʘ ʦʙʦʛʘʱʝʥʥʳʭ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʚʦʜ (ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʟʘʛʨʷʟʥʝʥʠʝʤ ʬʦʪʠʯʝʩʢʦʡ ʟʦʥʳ ʠ ʫʚʝʣʠʯʝʥʠʝʤ ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ) ʚ ʭʦʜʝ ʪʨʘʥʩʛʨʝʩʩʠʠ. 

ɺ-ʯʝʪʚʝʨʪʳʭ, ʩʪʘʥʦʚʣʝʥʠʝ ʠ ʠʥʪʝʥʩʠʚʥʦʝ ʚʳʚʝʪʨʠʚʘʥʠʝ ʛʦʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ/ʠʣʠ 

ʚʳʚʝʜʝʥʥʳʭ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʚʫʣʢʘʥʠʪʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʩʪʫʧʣʝʥʠʶ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʪʝʨʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝɦʝʩʪʚ, ʯʪʦ ʪʘʢʞʝ ʚʝʜʝʪ ʢ ʟʘʛʨʷʟʥʝʥʠʶ 

ʬʦʪʠʯʝʩʢʦʡ ʟʦʥʳ ʠ ʩʦʟʜʘʥʠʶ ʦʙʩʪʘʥʦʚʦʢ ʩ ʧʦʥʠʞʝʥʥʳʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ ʢʠʩʣʦʨʦʜʘ, ʘ ʪʘʢʞʝ, 

ʥʘʧʨʠʤʝʨ, ʠʩʯʝʟʥʦʚʝʥʠʶ ʨʠʬʦʩʪʨʦʠʪʝʣʝʡ ʠ ʩʤʝʥʝ ʧʣʘʥʢʪʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ. ʉʣʝʜʫʝʪ 

ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʧʦʩʣʝʜʥʠʡ ʩʮʝʥʘʨʠʡ, ʦʙʲʷʩʥʷʶʱʠʡ ʥʘʣʠʯʠʝ ʜʠʟʦʢʩʠʜʥʳʭ ʦʙʩʪʘʥʦʚʦʢ ʚ 

ʤʝʣʢʦʚʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʧʨʝʜʝʣʘʭ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʦʩʪʨʦʚʥʳʭ ʜʫʛ, ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ 

[Carmichael et al., 2019]. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ [Carmichael et al., 2019; Racki, 2020 ʠ ʩʩʳʣʢʠ ʚ ʵʪʠʭ ʨʘʙʦʪʘʭ], ʯʪʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʙʣʠʟʠ ʧʦʛʨʘʥʠʯʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʬʨʘʥ/ʬʘʤʝʥ ʚʦʟʥʠʢʣʦ ʩʣʝʜʫʶʱʝʝ ʩʦʯʝʪʘʥʠʝ 

ʬʘʢʪʦʨʦʚ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʤʦʨʷ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʤʝʞʣʝʜʥʠʢʦʚʦʡ ʵʧʦʭʦʡ 

ʧʨʠʚʝʣʦ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʪʨʝʩʩʫ, ʩʚʷʟʘʥʥʦʤʫ ʩ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʨʝʟʢʠʤʠ 

ʠʟʤʝʥʝʥʠʷʤ ʫʩʣʦʚʠʡ ʦʙʠʪʘʥʠʷ ʤʝʣʢʦʚʦʜʥʦ-ʤʦʨʩʢʠʭ ʦʨʛʘʥʠʟʤʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ 

ʜʠʩ/ʩʫʙ/ʘʥʦʢʩʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʄʝʥʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ (ʥʘ ʫʨʦʚʥʝ ʦʪʨʷʜʦʚ) ʩʪʘʣʠ ʪʨʠʣʦʙʠʪʳ, 

ʙʨʘʭʠʦʧʦʜʳ ʠ ʥʘʫʪʠʣʦʠʜʝʠ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʦʨʛʘʥʠʟʤʳ, ʚʳʤʝʨʣʠ ʪʝʥʪʘʢʫʣʠʪʳ, ʧʨʘʢʪʠʯʝʩʢʠ 
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ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʣʠ ʨʠʬʳ, ʧʦʩʪʨʦʝʥʥʳʝ ʢʦʨʘʣʣʘʤʠ ʠ ʩʪʨʦʤʘʪʦʧʦʨʦʠʜʝʷʤʠ, ʠʤ ʥʘ ʩʤʝʥʫ ʧʨʠʰʣʠ 

ʢʘʣʴʮʠʤʠʢʨʦʙʥʳʝ ʧʦʩʪʨʦʡʢʠ. 

ʆʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʍʘʥʛʝʥʙʝʨʛʩʢʦʛʦ ʢʨʠʟʠʩʘ ʧʨʠʚʦʜʠʪʩʷ ʥʘʤʠ ʧʦ ʦʙʟʦʨʘʤ [Becker et 

al., 2016ʙ; Kaiser et al., 2016]. ʉʦʛʣʘʩʥʦ ʵʪʠʤ ʨʘʙʦʪʘʤ, ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʷʜ ʩʦʙʳʪʠʡ 

ʦʙʱʝʡ ʧʨʦʜʦʣʞʠʪʝʣɹʥʦʩʪɹ  ʁʥʝ ʙʦʣʝʝ 300 ʪʳʩ. ʣʝʪ ʠ ʠʤʝʝʪ ʪʨʝʭʯʣʝʥʥʦʝ ʩʪʨʦʝʥʠʝ. ʇʝʨʚʳʡ 

(ʨʘʥʥʠʡ) ʵʪʘʧ ʙʳʣ ʦʟʥʘʤʝʥʦʚʘʥ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʧʘʜʝʥʠʝʤ ʫʨʦʚʥʷ ʤʦʨʷ ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʪʨʘʥʩʛʨʝʩʩʠʝʡ ʠ ʥʘʢʦʧʣʝʥʠʝʤ ʚ ʛʠʧʦʢʩʠʯʝʩʢʠʭ ʣʠʙʦ ʙʝʩʢʠʩʣʦʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʦʪʣʦʞʝʥʠʡ, 

ʠʟʚʝʩʪʥʳʭ ʚ ñʩʪʘʥʜʘʨʪʥʦʤ ʨʝʡʥʩʢʦʤ ʨʘʟʨʝʟʝ2ò ʚ ʢʘʯʝʩʪʚʝ ʭʘʥʛʝʥʙʝʨʛʩʢʠʭ ʩʣʘʥʮʝʚ, ʠ ʠʭ 

ʘʥʘʣʦʛʦʚ. ɺʪʦʨʦʡ ʵʪʘʧ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʩʪʝʧʝʥʥʳʤ, ʥʦ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʘʜʝʥʠʝʤ ʫʨʦʚʥʷ 

ʤʦʨʷ (ʚʝʨʦʷʪʥʦ, ʙʦʣʝʝ 100 ʤ), ʢʦʪʦʨʦʝ ʙʣʘʛʦʧʨʠʷʪʩʪʚʦʚʘʣʦ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʧʨʦʛʨʘʜʘʮʠʠ 

ʤʝʣʢʦʚʦʜʥʦ-ʤʦʨʩʢʠʭ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ (ʭʘʥʛʝʥʙʝʨʛʩʢʠʝ ʧʝʩʯʘʥʠʢʠ ʠ ʠʭ ʚʦʟʨʘʩʪʥʳʝ 

ʘʥʘʣʦʛʠ) ʚʛʣʫʙʴ ʙʘʩʩʝʡʥʦʚ ʩʝʜʠʤʝʥʪʘʮʠʠ, ʘ ʩ ʜʨʫʛʦʡ ï ʦʙʨʘʟʦʚʘʥʠʶ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʥʝʩʦʛʣʘʩʠʡ ʚ ʜʨʫʛʠʭ ʪʠʧʘʭ ʨʘʟʨʝʟʦʚ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʘʜʝʥʠʝ ʫʨʦʚʥʷ ʤʦʨʷ ʥʘ ʵʪʦʤ ʵʪʘʧʝ 

ʩʚʷʟʘʥʦ ʩ ʛʣʦʙʘʣʴʥʳʤ ʦʣʝʜʝʥʝʥʠʝʤ (ʩʣʝʜʳ ʣʝʜʷʥʳʭ ʧʦʢʨʦʚʦʚ ʚ ʖʞʥʦʡ ɸʤʝʨʠʢʝ ʠ ʖʞʥʦʡ 

ɸʬʨʠʢʝ, ʛʦʨʥʳʭ ʣʝʜʥʠʢʦʚ ʚ ʙʦʣʝʝ ʥʠʟʢʠʭ ʰʠʨʦʪʘʭ). ʊʨʝʪʠʡ ʵʪʘʧ ʦʭʚʘʪʳʚʘʣ ʧʦʩʪʣʝʜʥʠʢʦʚʫʶ 

ʪʨʘʥʛʩʛʨʝʩʩʠʶ ʠ ʧʦʩʣʝʜʫʶʱʠʝ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ ʤʦʨʷ ʙʦʣʝʝ ʤʝʣʢʠʭ ʤʘʩʰʪʘʙʦʚ.  

ʄʝʭʘʥʠʟʤʳ, ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ ʜʣʷ ʂʝʣʴʚʘʩʩʝʨʦʚʩʢʦʛʦ ʢʨʠʟʠʩʘ ʠ ʦʙʲʷʩʥʷʶʱʠʝ 

ʛʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ, ʧʦʭʦʣʦʜʘʥʠʝ ʠ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ ʤʦʨʷ, ʘ ʪʘʢʞʝ ʧʦʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʢʠʩʣʦʨʦʜʘ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʩʪʘʥʦʚʢʘʭ, ʟʘ ʩʯʝʪ ʬʘʢʪʦʨʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʚʫʣʢʘʥʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʨʫʧʥʳʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʨʦʚʠʥʮʠʡ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʘʢʪʫʘʣʴʥʳ 

ʠ ʜʣʷ ʍʘʥʛʝʥʙʝʨʛʩʢʦʡ ʛʨʫʧʧʳ ʩʦʙʳʪʠʡ [Kaiser et al., 2016; Ernst et al., 2020; Pisarzowska et al., 

2020; Racki, 2020]. 

ɺ ʭʦʜʝ ʦʙʦʟʥʘʯʝʥʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʵʚʩʪʘʪʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʯʝʟʣʠ 

ʨʠʬʦʚʳʝ ʩʠʩʪʝʤʳ ʠ ʘʨʭʝʦʧʪʝʨʠʩʦʚʝr ʣʝʩʘ, ʚʦʩʩʪʘʥʦʚʠʚʠhʩʴ ʪʦʣʴʢʦ ʚ ʩʨʝʜʥʝ/ʧʦʟʜʥʝʪʫʨʥʝʡʩʢʦʝ 

ʚʨʝʤʷ, ʚʳʤʝʨʣʠ ʩʪʨʦʤʘʪʦʧʦʨʦʠʜʝʠ, ʥʝʢʦʪʦʨʳʝ ʦʪʨʷʜʳ ʪʨʠʣʦʙʠʪʦʚ ʠ ʪʝʪʨʘʧʦʜ, ʭʠʪʠʥʦʟʦʘ, 

ʧʣʘʢʦʜʝʨʤʘ, ʚʳʞʠʣʘ ʚʩʝʛʦ ʦʜʥʘ ʛʨʫʧʧʘ ʘʤʤʦʥʦʠʜʝʡ, ʩʥʠʟʠʣʦʩʴ ʨʘʟʥʦʦʙʨʘʟʠʝ ʢʦʥʦʜʦʥʪʦʚ, ʘʢʫʣ, 

ʦʩʪʨʘʢʦʜ, ʙʨʘʭʠʦʧʦʜ, ʢʦʨʘʣʣʦʚ, ʘʢʨʠʪʘʨʭ ʠ ʬʦʨʘʤʠʥʠʬʝʨ [Kaiser et al., 2016]. 

 

1.2 ʉʨʝʜʥʝʫʨʘʣʴʩʢʠʡ ʩʝʛʤʝʥʪ ɺʦʩʪʦʯʥʦ-ʋʨʘʣʴʩʢʦʡ ʤʝʛʘʟʦʥʳ. ʆʩʥʦʚʥʳʝ ʯʝʨʪʳ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʠʩʪʦʨʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ɺʋʄɿ ʠʟʫʯʝʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʝ yʩʨʝʜʥʝʫʨʘʣʴʩʢʦʛʦ ʩʝʛʤʝʥʪʘ 

ʛʝʦʣʦʛʦ-ʩʲʝʤʦʯʥʳʤʠ ʨʘʙʦʪʘʤʠ ʤʘʩʰʪʘʙʘ 1:1 000 000 [ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷé, 2011], 1:200 000 

[ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷé, 2000, 2001ʘ, ʙ, 2017ʘ, ʙ, ʚ] ʠ 1:50 000, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʤʠ ʪʝʤʘʪʠʯʝʩʢʠʤʠ 

 
2 ʀʤʝʝʪʩʷ ʚ ʚʠʜʫ ʨʘʟʨʝʟ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʦʪʣʦʞʝʥʠʡ ʈʝʡʥʦʛʝʨʮʠʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ (ʩʝʚʝʨʥʘʷ ʠ ʚʦʩʪʦʯʥʘʷ 

ʯʘʩʪʠ ʈʝʡʥʩʢʦʛʦ ʤʘʩʩʠʚʘ, ɻʝʨʤʘʥʠʷ), ʢʦʪʦʨʳʡ ʥʝʨʝʜʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʩʪʘʥʜʘʨʪʥʳʡ ʨʘʟʨʝʟ ʜʣʷ ʧʦʛʨʘʥʠʯʥʦʛʦ 

ʠʥʪʝʨʚʘʣʘ D/C. 
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ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ (ʥʘʧʨʠʤʝʨ, (ʀʥʬʦʨʤʘʮʠʦʥʥʳʡé, 2002; ʆʪʯʝʪé, 1997)) ʠ ʜʨ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʥʘʤʠ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʦ ʩʪʨʫʢʪʫʨʥʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ, ʧʨʠʥʷʪʦʝ ʧʨʠ ʛʝʦʣʦʛʦ-

ʩʲʝʤʦʯʥʳʭ ʨʘʙʦʪʘʭ, ʥʦ ʩ ʧʦʧʨʘʚʢʘʤʠ ʜʣʷ ʩʪʨʫʢʪʫʨ, ʪʘʢʠʭ ʢʘʢ ʤʝʛʘʟʦʥʳ, ʟʦʥʳ ʠ ʧʨʦʯʠʝ. ɼʣʷ ʥʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʭʝʤʘ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ɺ. ʅ. ʉʤʠʨʥʦʚʘ ʩ ʩʦʘʚʪʦʨʘʤʠ [2003]. ʅʘ ʥʝʡ ʤʝʛʘʟʦʥʘ, 

ʪʨʘʜʠʮʠʦʥʥʦ ʚʳʜʝʣʷʝʤʘʷ ʚ ʢʘʯʝʩʪʚʝ ɺʦʩʪʦʯʥʦ-ʋʨʘʣʴʩʢʦʡ (ʥʘʧʨʠʤʝʨ, ʚ [ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝé, 

1993; ʂʦʨʦʚʢʦ ʠ ʜʨ., 1999; ʇʫʯʢʦʚ, 2000;] ʠ ʜʨ.), ʨʘʟʙʠʪʘ (ʨʠʩʫʥʢʠ 2 ʠ 3) ʥʘ ʥʝʩʢʦʣʴʢʦ ʟʦʥ ʠ 

ʙʣʦʢʦʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʧʦʨʦʜ (ʩʝʛʤʝʥʪʦʚ ʟʝʤʥʦʡ ʢʦʨʳ), ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʢʦʦʨʜʠʥʘʪʘʭ ʚʦʩʪʦʯʥʝʝ ʊʘʛʠʣʴʩʢʦʡ ʤʝʛʘʟʦʥʳ ʠ ʦʛʨʘʥʠʯʝʥʥʳʭ ʩ ʚʦʩʪʦʢʘ ʂʘʨʪʘʣʠʥʩʢʠʤ 

ʨʘʟʣʦʤʦʤ. ʉʦʛʣʘʩʥʦ ʪʦʯʢʝ ʟʨʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʘʚʪʦʨʦʚ, ʉʘʣʘʪʠʤʩʢʘ̫ ʟʦʥʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʙʦʣʝʝ 

ʢʨʫʧʥʦʡ ʩʪʨʫʢʪʫʨʳ (ɻʣʘʚʥʦʛʦ ʋʨʘʣʴʩʢʦʛʦ ʛʣʫʙʠʥʥʦʛʦ ʨʘʟʣʦʤʘ), ʘ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʦʩʪʦʯʥʝʝ 

ʫʯʘʩʪʢʠ ʟʝʤʥʦʡ ʢʦʨʳ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ɺʦʩʪʦʯʥʦ-ʋʨʘʣʴʩʢʦʡ ʟʦʥʳ3, ʩʣʝʜʫʝʪ ʦʙʲʝʜʠʥʷʪʴ ʚ 

ʊʘʛʠʣʦ-ʄʫʨʟʠʥʩʢʠʡ ʤʝʛʘʙʣʦʢ [ʉʤʠʨʥʦʚ ʠ ʜʨ., 2003]. ɺ ʙʦʣʝʝ ʧʦʟʜʥʝʡ ʨʘʙʦʪʝ ɺ. ʅ. ʉʤʠʨʥʦʚ 

[2012] ʚʳʜʝʣʷʝʪ ʝʜʠʥʳʝ ʜʣʷ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʤʘʛʤʘʪʠʟʤʘ (ʩʤ. ʨʠʩʫʥʦʢ 2). 

ɺʋʄɿ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʄʫʨʟʠʥʩʢʦ-ɸʜʫʡʩʢʠʡ, ʉʳʩʝʨʪʩʢʦ-ʀʣʴʤʝʥʦʛʦʨʩʢʠʡ ʠ 

ʉʘʣʜʠʥʩʢʠʡ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ, ʧʝʨʝʢʨʳʪʳʝ ʚʫʣʢʘʥʦʛʝʥʥʳʤʠ, ʪʝʨʨʠʛʝʥʥʳʤʠ ʠ 

ʢʘʨʙʦʥʘʪʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ɽʱʸ ʦʜʥʘ ʦʩʦʙʝʥʥʦʩʪʴ ʜʘʥʥʦʡ ʤʝʛʘʟʦʥʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʣʠʯʠʠ 

ʟʜʝʩʴ ɻʣʘʚʥʦʡ ʛʨʘʥʠʪʥʦʡ ʦʩʠ ʋʨʘʣʘ ï ʩʦʚʦʢʫʧʥʦʩʪʠ ʤʘʩʩʠʚʦʚ ʪʦʥʘʣʠʪ-ʛʨʘʥʦʜʠʦʨʠʪʦʚʦʡ 

ʬʦʨʤʘʮʠʠ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʛʨʘʥʠʪʥʳʭ ʠʥʪʨʫʟʠʡ.  

ʅʝʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ɺʋʄɿ ʢʨʘʪʢʦ ʧʨʠʚʦʜʷʪʩʷ 

ʥʘʤʠ ʥʠʞʝ ʧʦ [ʇʝʪʨʦʚ, 2017 ʠ ʩʩʳʣʢʠ ʪʘʤ]. ʆʜʥʘʢʦ ʩʨʘʟʫ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʠʩʭʦʞʜʝʥʠʝ 

ʠ ʜʘʣʴʥʝʡʰʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʠʩʪʦʨʠʷ ʫʢʘʟʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʶʪʩʷ ʧʨʝʜʤʝʪʦʤ 

ʜʠʩʢʫʩʩʠʡ ʚʚʠʜʫ ʠʭ ʩʠʣʴʥʦʡ ʩʪʨʫʢʪʫʨʥʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʚ ʧʘʣʝʦʟʦʡʩʢʦʝ ʚʨʝʤʷ 

[ʇʝʪʨʦʚ, 2017], ʘ ʪʘʢʞʝ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʦʪʨʠʮʘʪʴ ʜʝʪʨʠʪʦʚʫʶ ʧʨʠʨʦʜʫ ʜʨʝʚʥʠʭ 

(ʜʦʢʝʤʙʨʠʡʩʢʠʭ) ʮʠʨʢʦʥʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʧʘʨʘʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ. 

ɺ ʦʪʥʦʰʝʥʠʠ ʉʳʩʝʨʪʩʢʦ-ʀʣʴʤʝʥʦʛʦʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʥʘ ʉʨʝʜʥʝʤ ʋʨʘʣʝ ʦʙʥʘʞʝʥʘ ʝʛʦ 

ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ï ʉʳʩʝʨʪʩʢʠʡ ʙʣʦʢ), ʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʥ ʠʤʝʝʪ ʪʨʝʭʯʣʝʥʥʦʝ ʩʪʨʦʝʥʠʝ ï ʵʪʦ 

ʘʚʪʦʭʪʦʥ, ʧʝʨʝʢʨʳʪʳʡ ʜʚʫʤʷ ʘʣʣʦʭʪʦʥʘʤʠ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʘʚʪʦʭʪʦʥʫ (ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʫ) 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʜʦʨʠʬʝʡʩʢʠʡ (ʨʘʥʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʡ?), ʥʠʞʥʝʤʫ ʘʣʣʦʭʪʦʥʫ ï ʨʠʬʝʡʩʢʦï

ʚʝʥʜʩʢʠʡ, ʚʝʨʭʥʝʤʫ ʘʣʣʦʭʪʦʥʫ ï ʚʝʥʜʩʢʠʡ ʚʦʟʨʘʩʪ. ʇʦʨʦʜʳ ʧʨʝʪʝʨʧʝʣʠ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ 

ʤʝʪʘʤʦʨʬʠʟʤʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʨʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʦʝ ʠ ʧʦʟʜʥʝʧʝʨʤʩʢʦʝ ʚʨʝʤʷ. 

ɹʦʣʝʝ ʩʣʦʞʥʳʤ ʩʪʨʦʝʥʠʝʤ ʦʪʣʠʯʘʝʪʩʷ ʉʘʣʜʠʥʩʢʠʡ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ, ʧʦʨʦʜʳ 

ʢʦʪʦʨʦʛʦ ʦʙʨʘʟʦʚʘʣʠʩʴ ʧʦ ʛʝʪʝʨʦʛʝʥʥʦʤʫ ʩʫʙʩʪʨʘʪʫ, ʚʢʣʶʯʘʚʰʝʤʫ ʢʨʦʤʝ ʧʘʣʝʦʟʦʡʩʢʠʭ ʝʱy ʠ 

ʨʘʥʥʝʚʝʥʜʩʢʠʝ ʦʩʪʨʦʚʦʜʫʞʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʦʪʤʝʯʘʝʪʩʷ ʩʭʦʞʝʩʪʴ ʩʦʩʪʘʚʘ ʩ 

 
3 ɺʳʜʝʣʝʥʘ ɺ. ɸ. ʂʦʨʦʪʝʝʚʳʤ ʩ ʩʦʘʚʪʦʨʘʤʠ [1979]. ɼʣʷ ʜʝʚʦʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʩʨʝʜʥʝʛʦ ʩʝʛʤʝʥʪʘ ɺʋʄɿ ʚ 

ʧʦʥʠʤʘʥʠʠ [ʂʦʨʦʚʢʦ ʠ ʜʨ., 1999], ʩʦʧʦʩʪʘʚʠʤʘ ʩ ɸʣʘʧʘʝʚʩʢʦ-ʊʝʯʝʥʩʢʦʡ ʟʦʥʦʡ. 
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ʈʝʞʝʚʩʢʘʷ ʠ ʈʝʬʪʠʥʩʢʦ-ʂʘʤʝʥʩʢʘʷ ʧʦʜʟʦʥʳ ʩ ʟʘʧʘʜʘ ʦʛʨʘʥʠʯʝʥʳ ʟʦʥʦʡ ɻʣʘʚʥʦʡ ʛʨʘʥʠʪʥʦʡ ʦʩʠ ʋʨʘʣʘ, ʩ ʚʦʩʪʦʢʘ 

ʦʪʜʝʣʝʥʳ ɸʣʘʧʘʝʚʩʢʦ-ʏʝʣʷʙʠʥʩʢʠʤ ʩʙʨʦʩʦ-ʩʜʚʠʛʦʤ ʦʪ ʦʙʨʘʟʦʚʘʥʠʡ ɸʣʘʧʘʝʚʩʢʦ-ɸʡʙʳʢʫʣʴʩʢʘʷ ʧʦʜʟʦʥʳ [ʂʦʨʦʚʢʦ 

ʠ ʜʨ., 1999]. 

ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʩʪʨʫʢʪʫʨʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʚʦʩʪʦʯʥʦʛʦ ʩʢʣʦʥʘ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ [ʉʤʠʨʥʦʚ ʠ 

ʜʨ., 2003] ʠ ʬʨʘʛʤʝʥʪʘ ɸʣʘʧʘʝʚʩʢʦ-ʊʝʯʝʥʩʢʦʡ ʟʦʥʳ (ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ [ʂʦʨʦʚʢʦ ʠ ʜʨ., 1999, 

2005; ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷé, 2000]) 

ɿʦʥʳ: I ð ʉʘʣʘʪʠʤʩʢʘʷ; II  ï ʇʣʘʪʠʥʦʥʦʩʥʳʡ ʧʦʷʩ; 

III  ï ʊʘʛʠʣʴʩʢʘʷ; IV ð ɺʝʨʭʠʩʝʪʩʢʦ-ʊʫʨʠʥʩʢʘʷ;  

V ï ʉʘʣʜʠʥʩʢʠʡ ʠ VI ï ʉʳʩʝʨʪʩʢʦ-ʀʣʴʤʝʥʦʛʦʨʩʢʠʡ 

ʚʳʩʪʫʧʳ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʧʦʨʦʜ; VII  ïʄʝʜʚʝʜʝʚʩʢʦ-

ɸʨʘʤʠʣʴʩʢʘʷ; VIII ï ʄʫʨʟʠʥʩʢʦ-ɸʜʫʡʩʢʠʡ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʙʣʦʢ; IX ï ɺʦʩʪʦʯʥʦ-ʋʨʘʣʴʩʢʘʷ 

(ɸʣʘʧʘʝʚʩʢʦ-ʊʝʯʝʥʩʢʘʷ ʠʣʠ ʉʦʩʴʚʠʥʩʢʦ-ʊʝʯʝʥʩʢʘʷ). 

IX1ïIX4 ï ʧʦʜʟʦʥʳ: IX1 ï ʈʝʞʝʚʩʢʘʷ, 

IX2 ï ʈʝʬʪʠʥʩʢʦ-ʂʘʤʝʥʩʢʘʷ, IX3 ï ɹʫʨʠʥʩʢʦ-

ʂʘʣʜʠʥʩʢʘʷ, IX4 ïɸʣʘʧʘʝʚʩʢʦ-ɸʡʙʳʢʫʣʴʩʢʘʷ. 
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ɺʳʜʝʣʝʥʥʳʡ ʢʨʘʩʥʳʤ ʢʚʘʜʨʘʪʦʤ ʬʨʘʛʤʝʥʪ ʩʤ. ʥʘ ʨʠʩʫʥʢʝ 6 ʚ ʛʣʘʚʝ 2. 

ʈʠʩʫʥʦʢ 3. ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ (ʜʦʶʨʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ) ʬʨʘʛʤʝʥʪʘ, ʚʳʜʝʣʝʥʥʦʛʦ (ʠ 

ʚʳʥʝʩʝʥʥʦʛʦ ʩʧʨʘʚʘ) ʥʘ ʨʠʩʫʥʢʝ 1. ʉʭʝʤʘ ʧʦ ʬʨʘʛʤʝʥʪʫ [ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷé, 2011] 
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ʧʦʜʦʙʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʬʫʥʜʘʤʝʥʪʘ ʊʘʛʠʣʴʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ. ɼʦʩʪʦʚʝʨʥʦ ʠʟʚʝʩʪʥʦ 

ʪʦʣʴʢʦ ʦ ʧʦʟʜʥʝʜʝʚʦʥʩʢʦïʢʘʤʝʥʥʦʫʛʦʣʴʥʦʤ ʤʝʪʘʤʦʨʬʠʟʤʝ ʩʫʙʩʪʨʘʪʘ. 

ɹʣʦʢʠ (ʄʫʨʟʠʥʩʢʦ-ɸʜʫʡʩʢʠʡ ʠ ɻʘʝʚʩʢʠʡ), ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʄʫʨʟʠʥʩʢʦ-ɸʜʫʡʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʪʝʨʨʝʡʥʳ, ʚʦʟʤʦʞʥʦ ʨʘʥʝʝ ʷʚʣʷʚʰʠʝʩʷ 

ʯʘʩʪʴʶ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ (ɺʦʩʪʦʯʥʦ-ʋʨʘʣʴʩʢʦʛʦ), ʢʦʪʦʨʳʡ ʚ ʧʦʩʣʝʜʩʪʚʠʝ ʧʨʝʪʝʨʧʝʣ ʨʠʬʪʦʛʝʥʝʟ 

ʚ ʧʦʟʜʥʝʨʠʬʝʡʩʢʦʝ ʠ ʨʘʥʥʝïʩʨʝʜʥʝʦʨʜʦʚʠʢʩʢʦʝ ʚʨʝʤʷ4. ʇʦʨʦʜʳ ʫʢʘʟʘʥʥʳʭ ʙʣʦʢʦʚ ʠʩʧʳʪʘʣʠ 

ʧʦʟʜʥʝʜʝʚʦʥʩʢʠʡ ʠ ʧʦʟʜʥʝʧʝʨʤʩʢʠʡ ʤʝʪʘʤʦʨʬʠʟʤ. 

ɺʝʥʜʩʢʦïʨʘʥʥʝʢʝʤʙʨʠʡʩʢʠʡ ʚʦʟʨʘʩʪ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʜʣʷ ʧʣʫʪʦʥʠʯʝʩʢʠʭ ʧʦʨʦʜ 

ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʡ ʠ ʫʣʴʪʨʘʤʘʬʠʪ-ʤʘʬʠʪʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʨʘʟʚʠʪʳʭ ʚ ʄʝʜʚʝʜʝʚʩʢʦ-

ɸʨʘʤʠʣʴʩʢʦʡ ʠ ɺʦʩʪʦʯʥʦ-ʋʨʘʣʴʩʢʦʡ/ɸʣʘʧʘʝʚʩʢʦ-ʊʝʯʝʥʩʢʦʡ ʟʦʥʘʭ [ʇʝʪʨʦʚ ʠ ʜʨ., 2010; 

ʉʤʠʨʥʦʚ, 2012]. ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʵʪʠʭ ʧʦʨʦʜ ʩʚʷʟʘʥʦ ʩ ʵʧʠʟʦʜʘʤʠ ʵʚʦʣʶʮʠʠ ʨʝʛʠʦʥʘ, 

ʧʨʝʜʰʝʩʪʚʦʚʘʚʰʠʤʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʛʝʨʮʠʥʠʜ ʋʨʘʣʘ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ [ʇʝʪʨʦʚ ʠ ʜʨ., 2010], ʯʪʦ 

ʯʘʩʪ ɹʠʟ ʦʬʠʦʣʠʪʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʙʳʣʘ ʰʘʨʴʠʨʦʚʘʥʘ ʥʘ ʚʦʩʪʦʯʥʦʫʨʘʣʴʩʢʠʝ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ 

ʪʝʨʨʝʡʥʳ ʚ ʧʦʟʜʥʝʤ ʚʝʥʜʝïʨʘʥʥʝʤ ʢʝʤʙʨʠʠ. 

ɹʦʣʝʝ ʤʦʣʦʜʳʝ ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ (ʩʤ. ʨʠʩʫʥʦʢ 2) ʚ ʧʨʝʜʝʣʘʭ ɺʋʄɿ ʠʤʝʶʪ 

ʨʘʟʣʠʯʥʫʶ ʧʨʠʨʦʜʫ ʠ ʦʪʥʦʩʷʪʩʷ ʢ ʩʣʝʜʫʶʱʠʤ ʵʪʘʧʘʤ ʤʘʛʤʘʪʠʟʤʘ [ʉʤʠʨʥʦʚ, 2012] ï 

ʟʘʜʫʛʦʚʦʤʫ (ʚ ʦʩʥʦʚʥʦʤ ʧʦʟʜʥʝʦʨʜʦʚʠʢʩʢʦʝïʨʘʥʥʝʩʠʣʫʨʠʡʩʢʦʝ ʚʨʝʤʷ), ʦʩʪʨʦʚʦʜʫʞʥʦʤʫ 

(ʧʦʟʜʥʝʵʤʩʢʦïʨʘʥʥʝʬʨʘʥʩʢʦʝ ʚʨʝʤʷ), ʦʢʨʘʠʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤʫ (ʬʘʤʝʥʩʢʦï

ʨʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʦʝ ʚʨʝʤʷ), ʢʦʣʣʠʟʠʦʥʥʦʤʫ (ʙʘʰʢʠʨʩʢʦïʧʦʟʜʥʝʧʝʨʤʩʢʦʝ ʚʨʝʤʷ) ʠ 

ʪʨʘʧʧʦʚʦʤʫ (ʨʘʥʥʝʪʨʠʘʩʦʚʦʝ ʚʨʝʤʷ), ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʫʣʢʘʥʦʛʝʥʥʳʤʠ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-

ʦʩʘʜʦʯʥʳʤʠ ʪʦʣʱʘʤʠ, ʠʥʪʨʫʟʠʷʤʠ ʚ ʢʦʤʧʣʝʢʩʘʭ ʜʨʫʛʠʭ ʧʦʨʦʜ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʦʪʜʝʣʴʥʳʭ ʟʦʥʘʭ ʧʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠ̫ ʠʟʦʪʦʧʥʳʭ ʚʦʟʨʘʩʪʦʚ ʮʠʨʢʦʥʘ 

ʚʨʝʤʝʥʥʳʝ ʨʘʤʢʠ ʵʪʘʧʦʚ ʚʫʣʢʘʥʠʟʤʘ ʤʦʛʫʪ ʙʳʪʴ ʩʜʚʠʥʫʪʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʛʨʘʥʠʪʦʠʜʦʚ ʧʝʪʨʦʢʘʤʝʥʩʢʦʛʦ (ʟʘʚʝʨʰʘʝʪ ʦʩʪʨʦʚʦʜʫʞʥʳʡ ʵʪʘʧ) ʠ ʟʘʧʘʜʥʦʚʝʨʭʠʩʝʪʩʢʦʛʦ 

(ʥʘʯʘʣʦ ʦʢʨʘʠʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʵʪʘʧʘ) ʢʦʤʧʣʝʢʩʦʚ ɺʝʨʭʠʩʝʪʩʢʦ-ʊʫʨʠʥʩʢʦʡ ʟʦʥʳ ɺ. ʅ. 

ʉʤʠʨʥʦʚʳʤ ʩ ʩʦʘʚʪʦʨʘʤʠ [2016] ʚʳʜʚʠʥʫʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʦʜʠʥ ʵʪʘʧ ʩʤʝʥʠʣ ʜʨʫʛʦʡ 

ʥʝ ʚ ʬʘʤʝʥʩʢʦʝ ʚʨʝʤʷ, ʘ ʧʦʨʷʜʢʘ 386ï387 ʤʣʥ ʣʝʪ ʥʘʟʘʜ, ʯʪʦ ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʨʘʥʠʮʝ 

ʵʡʬʝʣ̫ ʠ ʞʠʚʝʪʘ ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ (ʩʤ, ʥʘʧʨʠʤʝʨ, [Becker et. al., 2020]).  

ʊʝʨʨʠʛʝʥʥʳʝ, ʢʘʨʙʦʥʘʪʥʳʝ ʠ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʪʦʣʱʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ 

ʄʝʜʚʝʜʝʚʩʢʦ-ɸʨʘʤʠʣʴʩʢʦʡ ʠ ɸʣʘʧʘʝʚʩʢʦ-ʊʝʯʝʥʩʢʦʡ ʟʦʥʘʭ (ʩʤ. ʨʠʩʫʥʦʢ 2) ʚ ʩʠʣʫʨʠʡʩʢʦï

ʩʨʝʜʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʦʤ ʚʦʟʨʘʩʪʥʦʤ ʜʠʘʧʘʟʦʥʝ [ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷé, 2011]. ʅʝʩʢʦʣʴʢʦ ʦʪʣʠʯʥʘ 

 
4 ʉ ʧʦʟʜʥʠʤ ʢʝʤʙʨʠʝʤ, ʨʘʥʥʠʤ ʠ ʩʨʝʜʥʠʤ ʦʨʜʦʚʠʢʦʤ ʥʘ ʋʨʘʣʝ ʩʚʷʟʘʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʩʘʜʦʯʥʳʭ ʠ 

ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʦʙʨʘʟʦʚʘʥʠʝ ʛʨʘʙʝʥʦʧʦʜʦʙʥʳʭ ʩʪʨʫʢʪʫʨ ʥʘ ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ ʖʞʥʦʛʦ ʋʨʘʣʘ [ʀʚʘʥʦʚ, 

1998; ʗʟʝʚʘ, ɹʦʯʢʘʨʝʚ, 1998; ʇʫʯʢʦʚ, 2000, 2010]. ʇʨʠʯʠʥʦʡ ʚʩʝʛʦ ʵʪʦʛʦ ʧʦʩʣʫʞʠʣ ʨʘʩʧʘʜ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʘ, ʚ 

ʢʦʪʦʨʳʡ ʚʭʦʜʠʣʠ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʠʡ ʠ ʉʠʙʠʨʩʢʠʡ ʢʦʥʪʠʥʝʥʪʳ, ʘ ʪʘʢʞʝ ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ɻʦʥʜʚʘʥ.r 
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ʦʪ ʥʠʭ ʚʝʨʭʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʘʷ ʢʘʨʘʙʦʣʴʩʢʘʷ ʩʚʠʪʘ, ʚ ʨʘʟʨʝʟʝ ʢʦʪʦʨʦʡ ʧʨʠʩʫʪʩʪʚʫʶʪ ʛʠʧʩʳ 

[ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷé2000; ʄʠʟʝʥʩ ɻ. ʠ ʜʨ., 2012]. 

ɻʝʥʝʟʠʩ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʫʣʢʘʥʦʛʝʥʥʳʭ, ʪʝʨʨʠʛʝʥʥʳʭ ʠ ʢʘʨʙʦʥʘʪʥʳʭ ʦʨʜʦʚʠʢʩʢʦï

ʪʨʠʘʩʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥ ʩ ʨʘʩʢʨʳʪʠʝʤ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʋʨʘʣʴʩʢʦʛʦ 

ʧʘʣʝʦʦʢʝʘʥʘ, ʟʘʣʦʞʝʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ ʊʘʛʠʣʴʩʢʦʡ ʠ ʄʘʛʥʠʪʦʛʦʨʩʢʦʡ ʦʩʪʨʦʚʦʜʫʞʥʳʭ ʩʠʩʪʝʤ, 

ʢʦʣʣʠʟʠʝʡ ʦʩʪʨʦʚʥʘʷ ʜʫʛʘïʢʦʥʪʠʥʝʥʪ, ʟʘʢʨʳʪʠʝʤ ʋʨʘʣʴʩʢʦʛʦ ʧʘʣʝʦʦʢʝʘʥʘ (ʞʝʩʪʢʦʡ ʢʦʣʣʠʟʠʝʡ) 

ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʦʨʦʛʝʥʠʝʡ, ʘ ʪʘʢʞʝ ʨʘʩʢʨʳʪʠʝʤ ʥʘ ʩʤʝʞʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʫʜʫʱʝʛʦ ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʦʛʦ ʦʩʘʜʦʯʥʦʛʦ ʤʝʛʘʙʘʩʩʝʡʥʘ. ʂʨʘʪʢʘʷ ʠʩʪʦʨʠʷ (ʦʩʥʦʚʥʳʝ ʩʦʙʳʪʠʷ) ʵʪʦʛʦ ʧʘʣʝʦʦʢʝʘʥʘ ʩ 

ʘʢʮʝʥʪʦʤ ʥʘ ʪʝ ʦʪʣʦʞʝʥʠʷ, ʯʪʦ ʩʝʡʯʘʩ ʦʙʥʘʞʘʶʪʩʷ ʚ ʩʨʝʜʥʝʫʨʘʣʴʩʢʦʤ ʩʝʛʤʝʥʪʝ ʧʨʠʚʝʜʝʥʘ ʥʘʤʠ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʟʦʨʥʳʭ ʨʘʙʦʪ5 [ʀʚʘʥʦʚ, 1998; ʗʟʝʚʘ, ɹʦʯʢʘʨʝʚ, 1998; ʇʫʯʢʦʚ, 2000, 2010; 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷé, 2011].  

C ʢʦʥʮʘ ʨʘʥʥʝʛʦ ʧʦ ʥʘʯʘʣʦ ʧʦʟʜʥʝʛʦ ʦʨʜʦʚʠʢʘ (ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʧʨʠʚʝʜʝʥʘ ʧʦ [ʉʤʠʨʥʦʚ 

ʠ ʜʨ., 2006]) ʵʧʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʨʠʬʪʦʛʝʥʝʟ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʘ ʧʝʨʝʭʦʜʠʪ ʚ ʦʢʝʘʥʠʯʝʩʢʠʡ 

ʩʧʨʝʜʠʥʛ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʘʩʩʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ ɹʘʣʪʠʢʠ, ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʦʚ ʠ 

ʨʘʥʥʠʭ ʦʬʠʦʣʠʪʦʚ. 

ɺ ʢʦʥʮʝ ʦʨʜʦʚʠʢʩʢʦʡ ʠ ʥʘʯʘʣʝ ʩʠʣʫʨʠʡʩʢʦʡ ʵʧʦʭʠ ʟʘʧʘʜʥʝʝ ɺʦʩʪʦʯʥʦ-ʋʨʘʣʴʩʢʦʛʦ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ [ʇʫʯʢʦʚ, 2000] ʧʨʦʠʩʭʦʜʠʪ ʟʘʣʦʞʝʥʠʝ ʟʦʥʳ ʩʫʙʜʫʢʮʠʠ, ʠʤʝʶʱʝʡ ʚʦʩʪʦʯʥʦʝ 

ʧʘʜʝʥʠʝ, ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʥʩʠʤʘʪʠʯʝʩʢʦʡ ʊʘʛʠʣʴʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ. ʇʦʩʣʝʜʥʷʷ ʧʨʦʰʣʘ 

ʧʦʣʥʳʡ ʮʠʢʣ ʨʘʟʚʠʪʠʷ ʦʩʪʨʦʚʦʜʫʞʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʫʱʝʩʪʚʦʚʘʣʘ ʜʦ ʧʨʘʞʩʢʦʛʦ ʚʨʝʤʝʥʠ. ɺ 

ʩʨʝʜʥʝʤ ʩʝʛʤʝʥʪʝ ɺʋʄɿ ʦʙʨʘʟʦʚʘʥʠʷ ʵʪʦʛʦ ʚʦʟʨʘʩʪʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʧʦʟʜʥʝʦʨʜʦʚʠʢʩʢʦïʨʘʥʥʝʩʠʣʫʨʠʡʩʢʠʤʠ ʚʫʣʢʘʥʦʛʝʥʥʳʤʠ ʘʩʩʦʮʠʘʮʠʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʦʬʠʦʣʠʪʦʚʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. ʅʘʧʨʠʤʝʨ, ʚ ɸʣʘʧʘʝʚʩʢʦ-ʊʝʯʝʥʩʢʦʡ ʟʦʥʝ ʵʪʦ ʙʝʣʦʷʨʩʢʠʡ ʨʠʦʣʠʪ-

ʙʘʟʘʣʴʪʦʚʳʡ (ʧʦʟʜʥʝʦʨʜʦʚʠʢʩʢʦïʨʘʥʥʝʩʠʣʫʨʠʡʩʢʠʡ) ʠ ʨʝʬʪʠʥʩʢʠʡ ʛʘʙʙʨʦ-ʜʠʦʨʠʪ-ʪʦʥʘʣʠʪʦʚrʡ 

(ʣʣʘʥʜʦʚʝʨʠʡʩʢʦïʚʝʥʣʦʢʩʢʠʡ), ʤʝʞʝʚʩʢʦʡ ʙʘʟʘʣʴʪ-ʘʥʜʝʟʠʪ-ʜʘʮʠʪ-ʨʠʦʣʠʪʦʚʳʡ (ʚʝʥʣʦʢʩʢʠʡ) ʠ 

ʘʚʝʨʠʥʩʢʠʡ ʜʠʦʨʠʪ-ʪʨʦʥʜʴʝʤʠʪʦʚr ʡ (ʧʨʞʠʜʦʣʴʩʢʦʛʦ ʚʦʟʨʘʩʪʘ) ʢʦʤʧʣʝʢʩʳ [ʉʤʠʨʥʦʚ, ʂʦʨʦʚʢʦ, 

2007; ʃʦʙʦʚʘ ʠ ʜʨ., 2012; ʉʤʠʨʥʦʚ, 2012; ʃʦʙʦʚʘ, 2013]. ʇʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩ,̫ ʯʪʦ 

ʠʥʪʨʫʟʠʚʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʨʝʬʪʠʥʩʢʦʛʦ ʠ ʘʚʝʨʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʦʚ ʷʚʣʷʣʠʩʴ ʢʦʤʘʛʤʘʪʠʪʘʤʠ 

ʙʝʣʦʷʨʩʢʦʡ ʠ ʤʝʞʝʚʩʢʦʡ ʪʦʣʱ [ʉʤʠʨʥʦʚ ʠ ʜʨ., 2003], ʘ ʧʨʠ ʘʥʘʣʠʟʝ ʤʘʛʤʘʪʠʟʤʘ ʵʪʦʛʦ ʵʪʘʧʘ 

ʧʦʢʘʟʘʥʦ [ʃʦʙʦʚʘ, 2013 ʠ ʩʩʳʣʢʠ ʚ ʵʪʦʡ ʨʘʙʦʪʝ], ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʝʨʝʯʠʩʣʝʥʥrʭ ʚʫʣʢʘʥʦ-

ʧʣʫʪʦʥʠʯʝʩʢʠʭ ʘʩʩʦʮʠʘʮʠʡ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʦʡ ʟʦʥʝ ʟʘʜʫʛʦʚʦʛʦ ʙʘʩʩʝʡʥʘ 

 
5 ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʫʢʘʟʘʥʥʳʝ ʨʘʙʦʪʳ ʥʝ ʷʚʣʷʶʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤʠ ʧʦ ʨʘʟʣʠʯʥʳʤ, ʟʘʯʘʩʪʫʶ ʜʦʩʪʘʪʦʯʥʦ 

ʩʧʦʨʥʳʤ, ʘʩʧʝʢʪʘʤ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ ʇʘʣʝʦʫʨʘʣʴʩʢʦʛʦ ʦʢʝʘʥʘ. ʅʘʧʨʠʤʝʨ, ʚ ʩʪʘʪʝɹ ʅ. ɹ. ʂʫʟʥʝʮʦʚʘ ʩ 

ʩʦʘʚʪʦʨʘʤʠ [Kuznetsov et al., 2010] ʚʳʜʚʠʥʫʪʳ ʠ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʳ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʋʨʘʣʴʩʢʠʡ 

ʧʘʣʝʦʦʢʝʘʥ ʨʘʟʚʠʚʘʣʩʷ ʩ ʜʦʢʝʤʙʨʠʷ, ʘ ʢʝʤʙʨʠʡïʦʨʜʦʚʠʢʩʢʠʝ ʨʠʬʪʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʣʠʰʴ ʦʩʣʦʞʥʠʣʠ ʩʪʨʦʝʥʠʝ 

ʟʦʥʳ ʧʝʨʝʭʦʜʘ ʦʪ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ ʢ ʇʘʣʝʦʫʨʘʣʴʩʢʦʤʫ ʦʢʝʘʥʫ. ʊʘʢʞʝ ʚ ʫʢʘʟʘʥʥʦʡ ʩʪʘʪʴʝ 

ʧʨʦʠʟʚʝʜʝʥʳ ʜʨʫʛʠʝ, ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʪʘʢʦʚʳʭ ʚ [ʀʚʘʥʦʚ, 1998; ʗʟʝʚʘ, ɹʦʯʢʘʨʝʚ, 1998; ʇʫʯʢʦʚ, 2000, 

2010; ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷé, 2011], ʧʘʣʝʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ ʵʜʠʘʢʘʨʠʷ, ʢʝʤʙʨʠʷ, ʧʦʟʜʥʝʛʦ ʩʠʣʫʨʘ ʠ 

ʨʘʥʥʝʡ/ʩʨʝʜʥʝʡ ʧʝʨʤʠ.  
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ʊʘʛʠʣʴʩʢʦʡ ʦʩʪʨʦʚʦʜʫʞʥʦʡ ʩʠʩʪʝʤʳ ʚ ʭʦʜʝ ʩʧʨʝʜʠʥʛʘ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʪʦʣʴʢʦ ʧʦʨʦʜʳ 

ʤʝʞʝʚʩʢʦʡ ʪʦʣʱʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ñʨʝʟʫʣʴʪʘʪʦʤ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʠʟʚʝʨʞʝʥʠʡ ʮʝʥʪʨʘʣɹʥʦʛʦ 

ʪʠʧʘ ʚ ʤʝʣʢʦʚʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʦʣʠ ʵʢʩʧʣʦʟʠʡò [ʉʤʠʨʥʦʚ, ʂʦʨʦʚʢʦ, 2007] ʠ 

ʧʨʠʥʘʜʣʝʞʘʪ ʦʩʪʨʦʚʦʜʫʞʥʦʤʫ ʪʠʧʫ [ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷé, 2000; ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷé, 2011]. 

ʉ ʧʨʘʞʩʢʦïɻ ʤʩʢʠʤ ʚʨʝʤʝʥʝʤ ʩʚʷʟʘʥʦ ʟʘʣʦʞʝʥʠʝ ʥʦʚʦʡ ʟʦʥʳ ʩʫʙʜʫʢʮʠʠ ʟʘʧʘʜʥʝʝ 

ʧʨʝʜrʜʫʱʝʡ ʧʫʪʝʤ ʧʝʨʝʩʢʦʢʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʣʥʦʝ (ʠʣʠ ʯʘʩʪʠʯʥʦʝ?) ʟʘʪʫʭʘʥʠʝ 

ʩʠʣʫʨʠʡʩʢʦïʜʝʚʦʥʩʢʠʭ ʦʩʪʨʦʚʦʜʫʞʥʳʭ ʧʦʩʪʨʦʝʢ ʠ ʥʘʯʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦʩʪʦʯʥʝʝ ʥʠʭ ʶʥʦʡ 

ʄʘʛʥʠʪʦʛʦʨʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ. ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʟʘʣʦʞʝʥʠʝ ʥʦʚʦʡ ʜʫʛʠ ʧʨʦʠʩʭʦʜʠʣʦ ʠ ʥʘ 

ʮʦʢʦʣʝ ʧʦʪʫʭʰʝʡ ʩʠʣʫʨʠʡʩʢʦïʨʘʥʥʝʜʝʚʦʥʩʢʦʡ ʦʩʪʨʦʚʦʜʫʞʥʦʡ ʩʠʩʪʝʤʳ ʠʣʠ, ʠʥʳʤʠ ʩʣʦʚʘʤʠ, 

ʊʘʛʠʣʴʩʢʘʷ ʜʫʛʘ ʙʳʣʘ ʚʢʣʶʯʝʥʘ ʚ ʚʠʜʝ ʪʝʨʨʝʡʥʘ ʚ ʄʘʛʥʠʪʦʛʦʨʩʢʫ .ʁ ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ 

ʶʞʥʦʡ ʯʘʩʪʠ ʧʦʩʣʝʜʥʝʡ ʨʝʢʦʥʩʪʨʫʠʨʫʶʪʩʷ ʘʙʠʩʩʘʣʴʥʘʷ ʧʨʝʜʜʫʛʦʚʘʷ ʟʦʥʘ, ʚʫʣʢʘʥʠʯʝʩʢʘʷ ʜʫʛʘ ʠ 

ʝʸ ʩʢʣʦʥ,r ʘ ʪʘʢʞʝ ʟʘʜʫʛʦʚʘʷ ʩʧʨʝʜʠʥʛʦʚʘʷ ʚʧʘʜʠʥʘ [ʇʫʯʢʦʚ, 2000, 2010]. 

ɺ ʬʘʤʝʥʩʢʦʝ ʚʨʝʤʷ ʄʘʛʥʠʪʦʛʦʨʩʢʘʷ ʜʫʛʘ ʩʪʘʥʦʚʠʪʩʷ ʟʨʝʣʦʡ, ʘ ʚ ʨʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʦʝ ï 

ʦʪʤʠʨʘʝʪ ʠ ʨʘʟʨʫʰʘʝʪʩʷ. ʇʦʩʣʝʜʥʝʝ ʷʚʣʝʥʠʝ ʩʚʟ̫ʘʥʦ ʩ ʜʚʫʭʵʪʘʧʥʦʡ ʘʢʢʨʝʮʠʝʡ ʄʘʛʥʠʪʦʛʦʨʩʢʦʛʦ 

ʪʝʨʨʝʡʥʘ ʢ ʦʢʨʘʠʥʝ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ: ʚ ʢʦʥʮʝ ʬʨʘʥʩʢʦʛʦïʬʘʤʝʥʩʢʦʝ ʚʨʝʤʷ ï 

ʚ ʦʙʣʘʩʪʠ ʙʫʜʫʱʝʛʦ ʖʞʥʦʛʦ ʠ, ʯʘʩʪʠʯʥʦ, ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ, ʚ ʢʦʥʮʝ ʪʫʨʥʝʡʩʢʦʛʦïʚʠʟʝʡʩʢʦʝ 

ʚʨʝʤʷ ï ʇʨʠʧʦʣʷʨʥʦʛʦ ʠ ʇʦʣʷʨʥʦʛʦ ʋʨʘʣʘ [ʇʫʯʢʦʚ, 2010 ʠ ʩʩʳʣʢʠ ʪʘʤ]. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʝʨʚʦʤʫ ʵʪʘʧʫ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ [ʇʫʯʢʦʚ, 2010], ʯʪʦ ʚ ʧʦʟʜʥʝʜʝʚʦʥʩʢʦʝ 

ʚʨʝʤʷ ʚ ʶʞʥʦʫʨʘʣʴʩʢʫʶ ʯʘʩʪʴ ʟʦʥʳ ʩʫʙʜʫʢʮʠʠ ʧʦʧʘʣ ʫʪʦʥʝʥʥʳʡ ʢʨʘʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ 

ʦʢʨʘʠʥʳ (ʨʘʥʥʠʡ ʬʨʘʥ), ʠ ʧʨʠʤʝʨʥʦ ʚ ʪʦʞʝ ʚʨʝʤʷ ʥʘʯʠʥʘʝʪʩʷ ʥʘʨʘʱʠʚʘʥʠʝ ʘʢʢʨʝʮʠʦʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʠ ʧʦʜʥʷʪʠʝ ʝʛʦ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ (ʚ ʶʞʥʦʫʨʘʣʴʩʢʦʡ ʯʘʩʪʠ ï ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʢʦʨʜʠʣʴʝʨʳ ʋʨʘʣʪʘʫ, ʩ ʨʘʥʥʝʛʦ ʬʨʘʥʘ ʧʨʠʤʝʨʥʦ ʜʦ ʛʨʘʥʠʮʳ D/C), ʘ ʟʘʪʝʤ ʠ ʟʘʢʣʠʥʠʚʘʥʠʝ ʟʦʥʳ 

ʩʫʙʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʩʣʦʤ ʩʣʵʙʘ (ʪʫʨʥʝ). ɺ ʨʘʡʦʥʝ ʉʨʝʜʥʝʛʦ ʠ ʉʝʚʝʨʥʦʛʦ ʋʨʘʣʘ ʥʘʯʘʣʦ ʘʢʢʨʝʮʠʠ 

ʦʪʤʝʯʝʥʦ ʟʘʢʨʳʪʠʝʤ ʙʘʩʩʝʡʥʘ, ʩʫʱʝʩʪʚʦʚʘʚʰʝʛʦ ʤʝʞʜʫ ʊʘʛʠʣʴʩʢʠʤ ʪʝʨʨʝʡʥʦʤ ʠ ʦʢʨʘʠʥʦʡ 

ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ, ʘ ʪʘʢʞʝ ʧʨʠʯʣʝʥʝʥʠʝʤ ʢ ʥʝʡ ʜʨʫʛʠʭ ʚʦʩʪʦʯʥʦʫʨʘʣʴʩʢʠʭ 

ʪʝʨʨʝʡʥʦʚ ʠ ʜʘʪʠʨʫʝʪʩʷ ʨʫʙʝʞʦʤ ʬʨʘʥʩʢʦʛʦ ʠ ʬʘʤʝʥʩʢʦʛʦ ʚʝʢʘ (367ï372 ʤʣʥ ʣʝʪ6 [ʇʝʪʨʦʚ ʠ ʜʨ., 

2008]). ɺ ʭʦʜʝ ʘʢʢʨʝʮʠʠ ʚ ʬʘʤʝʥʝïʨʘʥʥʝʤ ʢʘʨʙʦʥʝ ʧʨʦʠʟʦʰʝʣ ʧʝʨʝʩʢʦʢ ʟʦʥ  r ʩʫʙʜʫʢʮʠʠ, 

ʦʙʨʘʟʦʚʘʣʘʩʴ ʘʢʪʠʚʥʘʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʘʷ ʦʢʨʘʠʥʘ ʘʥʜʠʡʩʢʦʛʦ ʠʣʠ ʢʘʣʠʬʦʨʥʠʡʩʢʦʛʦ ʪʠʧʘ. ɺʳʭʦʜ 

ʥʦʚʦʡ ʟʦʥʳ ʩʫʙʜʫʢʮʠʠ, ʠʤʝʥʫʝʤʦʡ ɺʘʣʝʨʴʷʥʦʚʩʢʦʡ, ʥʘʭʦʜʠʣʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʩʪʦʯʥʝʝ 

ʩʫʱʝʩʪʚʦʚʘʚʰʝʡ ʨʘʥʝʝ, ʚʦʩʪʦʯʥʝʝ ɿʘʫʨʘʣʴʩʢʦʡ ʤʝʛʘʟʦʥ,r ʠ ʦʥʘ ʠʤʝʣʘ ʟʘʧʘʜʥʦʝ ʧʘʜʝʥʠʝ ʧʦʜ 

ʢʦʥʪʠʥʝʥʪ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ɿʘʫʨʘʣʴʩʢʘʷ ʤʝʛʘʟʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʜʦʢʘʤʝʥʥʦʫʛʦʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʨʘʟʣʠʯʥʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ 

 
6 ʅʘʧʦʤʥʠʤ, ʯʪʦ ʩʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ [Becker et al., 2020] ʛʨʘʥʠʮʘ F/F ʠʤʝʝʪ ʚʦʟʨʘʩʪ 

ʧʦʨʷʜʢʘ 371.1Ñ1.1 ʤʣʥ ʣʝʪ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʠʟʦʪʦʧʥʳʝ ʜʘʪʠʨʦʚʢʠ ʘʢʢʨʝʮʠʦʥʥʳʭ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ 

ʩʦʙʳʪʠʡ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʭr ʥʘ ʉʨʝʜʥʝʤ ʠ ʉʝʚʝʨʥʦʤ ʋʨʘʣʝ [ʇʝʪʨʦʚ ʠ ʜʨ., 2008], ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʜʠʘʧʘʟʦʥ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʧʦʛʨʝʰʥʦʩʪʠ, ʚ ʢʦʪʦʨʳʡ, ʯʪʦ ʥʝʤʘʣʦʚʘʞʥʦ ʜʣʷ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʧʘʜʘʝʪ 

ʚʝʨʭʥʠʡ ʬʨʘʥ (ʦʙ ʵʪʦʤ ʥʠʞʝ, ʚ ʨʘʟʜʝʣʝ 5.4). 
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ʦʬʠʦʣʠʪʦʚʳʝ ʠ ʦʩʪʨʦʚʦʜʫʞʥʳʝ, ʥʘ ʢʦʪʦʨʳʝ ʥʘʣʦʞʝʥʳ ʨʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʝ ɺʘʣʝʨʴʷʥʦʚʩʢʠʝ 

ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠ, ʚʝʨʦʷʪʥʦ, ʠʤʝʝʪ ʘʢʢʨʝʮʠʦʥʥʫʶ ʧʨʠʨʦʜʫ (ʪʦ ʝʩʪʴ ʷʚʣʷʝʪʩʷ 

ʘʢʢʨʝʮʠʦʥʥʦʡ ʧʨʠʟʤʦʡ). 

ɼʦ ʧʨʠʯʣʝʥʝʥʠʷ ʢ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʤʫ ʢʦʥʪʠʥʝʥʪʫ, ʚ ʧʦʟʜʥʝʦʨʜʦʚʠʢʩʢʦïʜʝʚʦʥʩʢʦʝ 

ʚʨʝʤʷ ʥʘ hʝʣʴʬʝ ɺʦʩʪʦʯʥʦ-ʋʨʘʣʴʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʤʝʣʢʦʚʦʜʥʳʝ ʠ ʙʦʣʝʝ 

ʛʣʫʙʦʢʦʚʦʜʥʝr ʪʦʣʱʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟʚʝʩʪʥʷʢʦʚʳʝ. ʊʦʛʜʘ ʢʘʢ ʚ ʦʪʥʦʰʝʥʠʠ 

ʧʘʣʝʦʟʦʡʩʢʠʭ ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʠ ʦʩʘʜʦʯʥʳʭ ʘʩʩʦʮʠʘʮʠʡ, ʦʙʥʘʨʫʞʠʚʘʝʤʭr ʚ ʟʦʥʝ ɺʦʩʪʦʯʥʦ-

ʋʨʘʣʴʩʢʦʛʦ ʧʦʜʥʷʪʠʷ, ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʦʥʠ ʠʤʝʶʪ ʘʣʣʦʭʪʦʥʥʦʝ ʟʘʣʝʛʘʥʠʝ, 

ʚʦʟʤʦʞʥʦ, ʦʙʨʘʟʫʶʪ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʘʣʣʦʭʪʦʥʳ. ʅʘʧʨʠʤʝʨ, ʥʘ ʯʝʭʦʣ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ, ʧʦ ʚʩʝʡ 

ʚʠʜʠʤʦʩʪʠ ʩ ʟʘʧʘʜʘ, ʰʘʨʴʠʨʦʚʘʥ  r ʛʠʧʝʨʙʘʟʠʪʦʚʳʝ ʤʘʩʩʠʚʳ, ʤʝʣʘʥʞʠ ʠ ʦʩʪʨʦʚʦʜʫʞʥʳʝ 

ʚʫʣʢʘʥʠʪʳ ɸʣʘʧʘʝʚʩʢʦ-ʊʝʯʝʥʩʢʦʡ ʟʦʥʳ, ʘ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʟʘʧʘʜʥʝʝ ʄʫʨʟʠʥʩʢʦ-ɸʜʫʡʩʢʦʛʦ 

ʪʝʨʨʝʡʥʘ ʦʢʝʘʥʠʯʝʩʢʠʝ ʠ ʩʫʙʜʫʢʮʠʦʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʠʣʴʥʦ ʥʘʜʚʠʥʫʪʳ ʥʘ ʥʝʛʦ (ʥʘ ʚʦʩʪʦʢ).  

ʆʧʠʩʘʥʠʝ ʦʙʱʝʡ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠ ʧʘʣʝʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʧʦʟʜʥʝʤ 

ʜʝʚʦʥʝ, ʘ ʪʘʢʞʝ ʩʪʨʘʪʠʛʨʘʬʠʠ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʧʦʟʠʮʠʠ ʧʦʟʜʥʝʜʝʚʦʥʩʢʠʭ (ʠ ʦʪʯʘʩʪʠ 

ʩʨʝʜʥʝʜʝʚʦʥʩʢʠʭ) ʪʦʣʱ ʩʨʝʜʥʝʛʦ ʩʝʛʤʝʥʪʘ ɺʋʄɿ ʧʨʠʚʦʜʠʪʩʷ ʥʘʤʠ ʚ ʨʘʟʜʝʣʘʭ 1.1 ʠ 1.4 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʦʛʣʘʩʥʦ ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʨʘʥʝʝ ʦʙʱʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʩ ʫʪʦʯʥʝʥʠʷʤʠ ʧʦ 

[ʄʠʟʝʥʩ ɻ. ʠ ʜʨ., 2012; ʇʝʪʨʦʚ, 2010, 2013] ʜʣʷ ʨʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ (ʪʫʨʥʝʡʩʢʦï

ʨʘʥʥʝʚʠʟʝʡʩʢʠʭ) ʦʙʨʘʟʦʚʘʥʠʡ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʭr ʪʦʣʴʢʦ ʚ ʄʝʜʚʝʜʚʝʜʝʚʩʢʦ-ɸʨʘʤʠʣɹʩʢʦʡ ʠ 

ɸʣʘʧʘʝʚʩʢʦ-ʊʝʯʝʥʩʢʦʡ/ʉʦʩʴʚʠʥʩʢʦ-ʊʝʯʝʥʩʢʦʡ ʟʦʥʘʭ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʥʘʢʦʧʣʝʥʠʝ ʚ ʧʨʝʜʝʣʘʭ ʤʝʨʠʜʠʦʥʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʟʦʥʳ (ʛʨʘʙʝʥʘ) ʘʢʢʨʝʮʠʦʥʥʦʡ ʦʢʨʘʠʥʳ 

ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ. ʆʪ ʚʦʩʪʦʯʥʦʡ ʢʨʘʝʚʦʡ ʯʘʩʪʠ ʛʨʘʙʝʥʘ ʥʘ ʟʘʧʘʜ (ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ) ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʥʘ ʘʣʣʶʚʠʘʣʴʥʳʭ ʬʘʮʠʡ (ʧʦʣʜʥʝʚʩʢʘʷ ʩʝʨʠʷ) 

ʜʝʣʴʪʦʚʳʤʠ ʠ ʤʦʨʩʢʠʤʠ (ʩʤʦʣʠʥʩʢʘʷ ʩʚʠʪʘ), ʚ ʪʦʤ ʯʠʩʣʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʣʫʙʦʢʦʚʦʜʥʳʤʠ 

(ʞʫʢʦʚʩʢʘʷ ʩʚʠʪʘ). ʉ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʤʝʣʢʦʚʦʜʥʦ-ʤʦʨʩʢʠʤʠ ʠ ʜʝʣʴʪʦʚrʤʠ ʦʪʣʦʞʝʥʠʷʤʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʩʚʟ̫ʘʥʳ ʚʫʣʢʘʥʠʪʳ ʙʝʢʣʝʥʠʱʝʚʩʢʦʡ ʩʚʠʪʳ. ʇʦʩʣʝʜʥʠʝ ʦʙʣʘʜʘʶʪ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʚʦʡʩʪʚʝʥʥʳʤʠ ʜʣʷ ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʜʫʛ ʠ 

ʩʨʝʜʠʥʥʦ-ʦʢʝʘʥʠʯʝʩʢʠʭ ʭʨʝʙʪʦʚ [ɺʦʣʯʝʢ ʠ ʜʨ., 2016], ʦʜʥʘʢʦ ʠʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʧʦʟʠʮʠʷ ʚ 

ʚʠʜʫ ʵʪʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʢʨʫʧʥʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʢ ʠ 

ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʢ ʛʨʘʙʝʥʘʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʥʦʡ, ʦʪʣʠʯʥʦʡ ʦʪ ʚʫʣʢʘʥʠʪʦʚ ɺʘʣʝʨʴʷʥʦʚʩʢʦʛʦ 

ʧʦʷʩʘ (ʬʨʦʥʪʘʣʴʥʘʷ ʟʦʥʘ ʘʢʪʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ). ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ [ʇʝʪʨʦʚ, 2010 ʠ 

ʩʩʳʢʠ ʚ ɻʪʦʡ ʨʘʙʦʪʝ], ʯʪʦ ʙʝʢʣʝʥʠʱʝʚʩʢʘʷ ʩʚʠʪʘ ʩʣʦʞʝʥʘ ʧʨʦʜʫʢʪʘʤʠ ʪʨʝʱʠʥʥʳʭ ʠʟʣʠʷʥʠʡ 

ʪr ʣʦʚʦʜʫʞʥʦʡ ʦʙʣʘʩʪʠ ʘʢʪʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ.  

ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʋʨʘʣʴʩʢʦʛʦ ʧʘʣʝʦʦʢʝʘʥʘ ʟʘʚʝʨʰʘʝʪʩʷ ʚ ʨʘʥʥʝʙʘʰʢʠʨʩʢʦʝ ʚʨʝʤʷ ʚʤʝʩʪʝ ʩ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ɺʘʣʝʨʴʷʥʦʚʩʢʦʡ ʟʦʥʳ ʩʫʙʜʫʢʮʠʠ ʠ ʩ ʟʘʤʳʢʘʥʠʝʤ ʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, 

ʩʫʱʝʩʪʚʦʚʘʚʰʝʛʦ ʚ ɿʘʫʨʘʣʴʩʢʦʡ ʟʦʥʝ. ɼʘʥʥʦʝ ʩʦʙʳʪʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʦ ʩ ʢʦʣʣʠʟʠʝʡ 
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ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʛʦ ʠ ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʦʚ. ʉ ʵʪʠʤ ʵʪʘʧʦʤ (ʞʸʩʪʢʦʡ ʢʦʣʣʠʟʠʝʡ, 

ʧʨʦʜʦʣʞʘʚʰʝʡʩ ̫ʜʦ ʧʦʟʜʥʝʡ ʧʝʨʤʠ) ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʦʨʦʛʝʥʝʟʦʤ ʩʚʷʟʘʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʛʨʘʥʠʪʦʚ 

ʚʜʦʣʴ ɻʣʘʚʥʦʡ ʛʨʘʥʠʪʥʦʡ ʦʩʠ ʚʦʩʪʦʯʥʦʛʦ ʋʨʘʣʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʨʘʝʚʦʛʦ ʧʦʷʩʘ ʬʦʨʣʘʥʜʘ ʠ 

ʇʨʝʜʫʨʘʣʴʩʢʦʛʦ ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ ʥʘ ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ ʋʨʘʣʘ. 

ɼʦʶʨʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʝʨʝʜʢʦ ʧʝʨʝʢʨʳʪʳ ʪʝʨʨʠʛʝʥʥʳʤʠ 

ʪʦʣɦ ʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʠʩʘ (ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ, ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʦʛʦ, ʤʦʨʩʢʦʛʦ), ʚʦʟʨʘʩʪ 

ʢʦʪʦʨʳʭ ʚʘʨʴʠʨʫʝʪ ʦʪ ʨʘʥʥʝʤʝʣʦʚʦʛʦ ʜʦ ʯʝʪʚʝʨʪʠʯʥʦʛʦ [ʇʫʯʢʦʚ, 2000, 2010].  

 

1.3. ʀʩʪʦʨʠʷ ʠʟʫʯʝʥʠʷ ʚʝʨʭʥʝʜʝʚʦʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʚʦʩʪʦʢʝ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ. 

ʂʨʘʪʢʠʡ ʦʙʟʦʨ 

ʇʦʟʜʥʝʜʝʚʦʥʩʢʠʡ ʚʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ʥʘ ʫʢʘʟʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʫʩʪʘʥʦʚʣʝʥ ʝʱʝ ɸ. ʇ. 

ʂʘʨʧʠʥʩʢʠʤ ʚ 1880 ʛ. ʀʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʙʥʘʨʫʞʝʥʳ ʧʝʣʝʮʠʧʦʜʳ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʧʝʩʯʘʥʠʢʘʭ ʚ 

ʨʘʡʦʥʝ ʩ. ʑʝʨʙʘʢʦʚʦ, ʘ ʚ ʨʘʡʦʥʝ ʜ. ɹʨʦʜ ʢ ʚʝʨʭʥʝʤʫ ʜʝʚʦʥʫ ʦʪʥʝʩʝʥʘ ʪʦʣʱʘ ʚʫʣʢʘʥʠʪʦʚ, 

ʢʦʪʦʨʫʶ ʧʝʨʝʢʨʳʚʘʶʪ ʢʦʥʛʣʦʤʝʨʘʪʳ [ʂʘʨʧʠʥʩʢʠʡ, 1949]. ʇʦʩʣʝʜʫʶʱʝʝ ʠʟʫʯʝʥʠʝ ʧʦʨʦʜ, 

ʦʙʥʘʞʝʥʥʳʭ ʥʘ ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ, ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ. 

ʇʝʨʚʳʡ ʵʪʘʧ, 20-ʝï70-ʝ ʛʛ. XX ʚʝʢʘ. ʆʧʦʨʥʳʝ ʨʘʟʨʝʟʳ ʬʨʘʥʘ ʠ ʬʘʤʝʥʘ ʠʟʫʯʝʥʳ ʀ. ʀ. 

ɻʦʨʩʢʠʤ [1931], ɸ. ɺ. ʇʝʡʚʝ [1947], ɸ. ɸ. ʇʨʦʥʠʥʳʤ [1947, 1950] ʠ ɻ. ɸ. ʉʤʠʨʥʦʚʳʤ ʩ 

ʩʦʘʚʪʦʨʘʤʠ [1961, 1974]. ɺ ʧʨʝʜʝʣʘʭ ʨʘʡʦʥʘ ʚʳʜʝʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟʦʙʱʝʥʥʳʭ ʧʦʣʦʩ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʝʚʦʥʩʢʠʭ ʧʦʨʦʜ, ʩʦʟʜʘʥʳ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ (ʥʳʥʝ ʫʩʪʘʨʝʚʰʠʝ). 

ʅʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʳʝ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʨʘʟʨʝʟʳ ʚʝʨʭʥʝʛʦ ʜʝʚʦʥʘ: 

1. ñʇʦʢʨʦʚʩʢʦʝò, ʥʘ ʨ. ɹʦʙʨʦʚʢʝ ʚʙʣʠʟʠ ʛ. ɸʨʪʝʤʦʚʩʢ. 

2. ñʂʦʜʠʥʩʢʠʡò ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩ. ʂʦʜʠʥʩʢʦʛʦ ʚ ʨʘʡʦʥʝ ʛ. ʂʘʤʝʥʩʢ-ʋʨʘʣʴʩʢʠʡ. 

3. ʊʝʨʨʠʛʝʥʥʳʝ ʠ ʢʘʨʙʦʥʘʪʥʳʝ ʨʘʟʨʝʟʳ ʚ ʈʝʞʝʚʩʢʦʤ (ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʟʨʝʟ ñʇʝʨʰʠʥʦò) ʠ 

ʉʫʭʦʣʦʞʩʢʦʤ ʨʘʡʦʥʘʭ, ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧʦʩ. ɺʝʨʭʥʷʷ ʉʠʥʷʯʠʭʘ. 

4. ɺʫʣʢʘʥʦʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʜ. ʋʩʪʴ-ʂʘʨʘʙʦʣʢʘ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʚ ʨʘʤʢʘʭ ʠʟʫʯʝʥʠʷ ʬʨʘʥʩʢʠʭ ʪʝʨʨʠʛʝʥʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʋʨʘʣʘ ʃ. ɺ. ɸʥʬʠʤʦʚʳʤ ʠ ɽ. ɺ. ʉʠʣʘʥʪʴʝʚʳʤ [1975] ʚʧʝʨʚʳʝ ʙʳʣʠ ʠʟʫʯʝʥʳ 

ʢʦʥʛʣʦʤʝʨʘʪʳ, ʧʝʩʯʘʥʠʢʠ ʠ ʛʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ ʢʦʜʠʥʩʢʦʡ ʠ ʫʩʪʢɹʦʜʠʥʩʢʦʡ ʩʚʠʪ.  

ɺʪʦʨʦʡ ʵʪʘʧ. ʀʟʫʯʝʥʠʝ ʠ ʢʘʨʪʠʨʦʚʘʥʠʝ ʚʝʨʭʥʝʜʝʚʦʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʚʦʩʪʦʯʥʦʤ 

ʩʢʣʦʥʝ ʉʨʝʜʥʝʛʦ ʠ ʉʝʚʝʨʥʦʛʦ ʋʨʘʣʘ ʚ 80ï90-ʭ ʛʛ. XX ʚʝʢʘ ʇʘʣʝʦʥʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ 

ʧʘʨʪʠʝʡ ʆɸʆ ñʋɻʉʕò, ʩʦʪʨʫʜʥʠʢʘʤʠ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʭʠʤʠʠ ʋʅʎ ɸʅ ʉʉʉʈ (ɹ. ʀ. 

ʏʫʚʘʰʦʚʳʤ ʠ ʜʨ.) ʠ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʬʠʟʠʢʠ ʉʆ ɸʅ ʉʉʉʈ (ʆ. ɺ. ʖʬʝʨʝʚʳʤ ʠ ʜʨ.). ʅʘ 

ʵʪʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʜʝʣʝʥʳ ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠ ̫ʜʣʷ ʚʦʩʪʦʯʥʦʛʦ ʩʢʣʦʥʘ ʋʨʘʣʘ, 

ʧʦ ʢʦʥʦʜʦʥʪʘʤ ʫʪʦʯʥʝʥʘ ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʦʪʣʦʞʝʥʠʷʤʠ ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʜʝʚʦʥʘ, ʧʨʦʠʟʚʝʜʝʥʘ 

ʢʦʨʨʝʣʷʮʠʷ ʩʦ ʉʪʘʥʜʘʨʪʥʦʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʰʢʘʣʦʡ (ʩʤ. [ʇʨʦʙʣʝʤʳé, 1999], ʚ ʯʘʩʪʥʦʩʪʠ 
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[ɹʨʝʡʚʝʣʴ, ɹʨʝʡʚʝʣʴ, 1999; ʂʦʨʦʚʢʦ ʠ ʜʨ., 1999; ʅʘʩʝʜʢʠʥʘ, ɿʝʥʢʦʚʘ, 1999; ʅʘʩʝʜʢʠʥʘ, 

ɹʦʨʦʟʜʠʥʘ, 1999]). 

ʊʨʝʪʠʡ, ʩʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʠʟʫʯʝʥʠʷ, ʥʘʯʘʣʦ XXI  ʚʝʢʘ. ʕʪʘʧ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʢʘʢ 

ʦʙʦʙʱʝʥʠʝʤ ʧʨʝʜʳʜʫʱʠʭ ʜʘʥʥʳʭ, ʧʨʦʜʦʣʞʝʥʠʝʤ ʨʘʙʦʪ ʆɸʆ ñʋɻʉʕò [ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷé, 

2000; 2001ʘ, ʙ; 2011; 2017ʘ, ʙ, ʚ ʠ ʜʨ.], ʪʘʢ ʠ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʤʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤʠ, 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʤʠ, ʛʝʦʭʠʤʠʯʝʩʢʠʤʠ ʠ ʧʝʪʨʦʣʦʛʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʢʦʪʦʨʳʝ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʘʪʠʢʠ ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʥʘʧʨʘʚʣʝʥʠʡ.  

ʇʝʨʚʦʝ ʠʟ ʥʠʭ ʚʧʣʦʪʥʫʶ ʩʚʷʟʘʥʦ ʩ ʠʟʫʯʝʥʠʝʤ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ ʤʘʛʤʘʪʠʟʤʘ ʚʦʩʪʦʯʥʦʛʦ 

ʩʢʣʦʥʘ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ, ʝʛʦ ʠʪʦʛʦʤ ʩʪʘʣʘ ʧʫʙʣʠʢʘʮʠʷ ɺ. ʅ. ʉʤʠʨʥʦʚʘ [2012]. ʂ ʵʪʦʤʫ ʞʝ 

ʥʘʧʨʘʚʣʝʥʠʶ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʨʘʙʦʪʳ ɺ. ʅ. ʉʤʠʨʥʦʚʘ ʠ ɸ. ɺ. ʂʦʨʦʚʢʦ ʩ ʩʦʘʚʪʦʨʘʤʠ, ʚ ʢʦʪʦʨʳʭ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʙʘʟʘʣʴʪ-ʜʘʮʠʪʦʚʦʡ (ʨʫʜʷʥʩʢʦʡ), ʤʘʤʠʥʩʢʦʡ, ʢʣʝʚʘʢʠʥʩʢʦʡ (ʚ ʪʦʤ ʯʠʩʣʝ ʂʣʝʚʘʢʠʥʩʢʦʛʦ 

ʤʘʨʛʘʥʮʝʚʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ) ʠ ʤʦʩʠʥʩʢʦʡ ʪʦʣʱ, ʢʨʝʤʥʝʚʳʝ ʧʦʨʦʜʳ ʛʣʠʥʠʩʪʦ-ʢʨʝʤʥʠʩʪʦʡ 

ʪʦʣʱʠ ï ʦʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʨʘʟʨʝʟʳ, ʠʟʫʯʝʥʘ ʧʝʪʨʦʭʠʤʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʦʙʨʘʟʮʦʚ, 

ʧʨʦʠʟʚʝʜʝʥʘ ʛʝʥʝʪʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʦʪʣʦʞʝʥʠʡ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ, ʦʧʨʝʜʝʣʝʥʘ ʠʭ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʧʦʟʠʮʠʷ [ʉʤʠʨʥʦʚ ʠ ʜʨ., 2003; ʂʦʨʦʚʢʦ ʠ ʜʨ., 2005, 2007; ʂʦʨʦʚʢʦ, 2006; 

ʉʤʠʨʥʦʚ, ʂʦʨʦʚʢʦ, 2007; ʠ ʜʨ.]. 

ɺʪʦʨʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ ʠʟʚʝʩʪʥʷʢʦʚ ï ʫʩʣʦʚʠʡ 

ʩʝʜʠʤʝʥʪʘʮʠʠ, ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʠ ʩʪʨʘʪʠʛʨʘʬʠʠ, ʠʟʦʪʦʧʠʠ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʝʱʝʩʪʚʝʥʥʦʛʦ 

ʩʦʩʪʘʚʘ. ʆʥʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʙʦʪʘʤʠ ʩʦʪʨʫʜʥʠʢʦʚ ʀɻɻ ʋʨʆ ʈɸʅ ɹ. ʀ. ʏʫʚʘʰʦʚʘ, ɸ. ʃ. 

ɸʥʬʠʤʦʚʘ, ɻ. ɸ. ʄʠʟʝʥʩʘ, ʊ. ʀ. ʉʪʝʧʘʥʦʚʦʡ, ʅ. ɸ. ʂʫʯʝʚʦʡ, ɸ. ɻ. ʄʠʟʝʥʩ, ʉ. ɸ. ɼʫʙʘ 

(ʉʘʧʫʨʠʥʘ), ʆ. ʕ. ʇʦʛʨʦʤʩʢʦʡ, ɸ. ɿ. ɹʠʢʙʘʝʚʘ ʠ ʜʨ. [ʇʦʛʨʦʤʩʢʘʷ, 2002; ɸʥʬʠʤʦʚ, 2005, 2015; 

ʄʠʟʝʥʩ, ʂʣʝʱʝʥʦʢ, 2005; ɸʥʬʠʤʦʚ, ʏʫʚʘʰʦʚ, 2008, 2011; ɹʠʢʙʘʝʚ ʠ ʜʨ., 2011; ʏʫʚʘʰʦʚ, 2011; 

ʄʠʟʝʥʩ ɸ., 2012ʘ, ʙ; ʄʠʟʝʥʩ ɻ. ʠ ʜʨ., 2012, 2014, 2015, 2016; ɼʫʙ, ʄʠʟʝʥʩ ɻ., 2018], ʩʚʷʟʘʥʥʳʤʠ 

ʩ ʠʟʫʯʝʥʠʝʤ ʦʙʨʘʟʦʚʘʥʠʡ, ʦʙʲʝʜʠʥʷʝʤʳʭ [ɼʫʙ, ʄʠʟʝʥʩ, 2018] ʚ ʈʝʞʝʚʩʢʫʶ ʠʟʦʣʠʨʦʚʘʥʥʫʶ 

ʢʘʨʙʦʥʘʪʥʫʶ ʧʣʘʪʬʦʨʤʫ, ʠ ʧʫʙʣʠʢʘʮʠʠ ɹ. ʀ. ʏʫʚʘʰʦʚʘ, ɸ. ʃ. ɸʥʬʠʤʦʚʘ, ɸ. ɻ. ʄʠʟʝʥʩ, ʃ. ʀ. 

ʄʠʟʝʥʩ, ʆ. ʕ. ʇʦʛʨʦʤʩʢʦʡ, ʚ ʢʦʪʦʨʭr ʦʩʚʝʱʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʂʦʜʠʥʩʢʦʡ 

ʦʨʛʘʥʦʛʝʥʥʦʡ ʧʦʩʪʨʦʡʢʠ [ʇʦʛʨʦʤʩʢʘʷ, 2002; ɸʥʬʠʤʦʚ, 2004, 2005, 2006, 2011; ɸʥʬʠʤʦʚ, 

ʏʫʚʘʰʦʚ, 2005; ʏʫʚʘʰʦʚ, ɸʥʬʠʤʦʚ, 2008; ʄʠʟʝʥʩ ɸ., 2011, 2012 ʘ, ʙ; ʏʫʚʘʰʦʚ, 2011]. 

ʈʝʞʝʚʩʢʘʷ ʠʟʦʣʠʨʦʚʘʥʥʘʷ ʢʘʨʙʦʥʘʪʥʘʷ ʧʣʘʪʬʦʨʤʘ ʩʝʡʯʘʩ ʠʟʫʯʝʥʘ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ï

ʦʧʠʩʘʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʝ ʨʘʟʨʝʟʳ, ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʳ ʬʘʮʠʠ ʚʥʫʪʨʝʥʥʝʡ ʦʙʣʘʩʪʠ ʧʣʘʪʬʦʨʤʳ 

ʠ ʦʙʨʘʤʣʝʥʠʷ, ʪʠʧ ʧʣʘʪʬʦʨʤʳ (ʤʦʟʘʠʯʥʳʡ) ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʧʦʟʠʮʠʷ. ɺ ʨʘʟʨʝʟʘʭ ʧʣʘʪʬʦʨʤʳ 

ʦʙʥʘʨʫʞʝʥʳ ʩʣʝʜʳ ʛʣʦʙʘʣʴʥʳʭ ʩʦʙʳʪʠʡ: ʥʘ ʛʨʘʥʠʮʘʭ ʬʨʘʥʘ/ʬʘʤʝʥʘ ʠ ʜʝʚʦʥʘ/ʢʘʨʙʦʥʘ (F/F ʠ 

D/C). ɼʣʷ ʂʦʜʠʥʩʢʦʡ ʦʨʛʘʥʦʛʝʥʥʦʡ ʧʦʩʪʨʦʡʢʠ ʚʳʜʝʣʝʥ ʨʷʜ ʧʘʯʝʢ, ʤʠʢʨʦʬʘʮʠʠ, ʚʳʷʚʣʝʥ ʠʭ 

ʛʝʥʝʟʠʩ, ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʪʘʢʩʦʥʳ ʠʩʢʦʧʘʝʤʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠ ʠʭ ʩʦʦʙʱʝʩʪʚʘ. 
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ʍʘʨʘʢʪʝʨʥʘʷ ʯʝʨʪʘ ʪʨʝʪʴʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ï ʠʟʫʯʝʥʠʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʝʨʨʠʛʝʥʥʳʭ 

ʪʦʣɦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩ ʧʦʟʠʮʠʡ ʩʪʨʘʪʠʛʨʘʬʠʠ, ʬʘʮʠʘʣʴʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʂ ʥʝʤʫ (ʥʘʧʨʘʚʣʝʥʠʶ) ʦʪʥʦʩʷʪʩʷ ʨʘʙʦʪʳ ɹ. ʀ. ʏʫʚʘʰʦʚʘ, 

ɸ. ʃ. ɸʥʬʠʤʦʚʘ, ɸ. ɻ. ʄʠʟʝʥʩ (ʀɻɻ ʋʨʆ ʈɸʅ), ɽ. ɺ. ʏʠʙʨʠʢʦʚʦʡ ʠ ɺ. ɸ. ʆʣʣʠ (ʀɻ ʋʅʎ ʈɸʅ) 

[ɸʥʬʠʤʦʚ, ʏʫʚʘʰʦʚ, 2005; ʏʫʚʘʰʦʚ, ɸʥʬʠʤʦʚ, 2008; ʏʠʙʨʠʢʦʚʘ, ʆʣʣʠ, 2009; ʄʠʟʝʥʩ ɸ., 2012ʘ, 

ʙ; ʄʠʟʝʥʩ, ʄʠʟʝʥʩ, 2018, 2019]. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʚ ʥʠʭ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʢʦʜʠʥʩʢʦʡ ʩʚʠʪʳ, ʦʙʥʘʞʘʶʱʝʡʩʷ ʧʦ ʦʙʦʠʤ ʙʝʨʝʛʘʤ ʨ. ʀʩʝʪʴ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʜ. ʂʦʜʠʥʢʘ. ɼʣʷ 

ʥʝʸ, ʢʘʢ ʠ ʜʣʷ ʂʦʜʠʥʩʢʦʡ ʦʨʛʘʥʦʛʝʥʥʦʡ ʧʦʩʪʨʦʡʢʠ ʚʳʜʝʣʝʥʳ ʧʘʯʢʠ, ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ 

ʨʘʟʣʠʯʥʳʝ ʪʘʢʩʦʥʳ ʠʩʢʦʧʘʝʤʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠ ʠʭ ʩʦʦʙʱʝʩʪʚʘ, ʦʧʨʝʜʝʣʝʥ ʚʦʟʨʘʩʪ, ʚ ʦʙʱʠʭ 

ʯʝʨʪʘʭ ʚʳʧʦʣʥʝʥʳ ʬʘʮʠʘʣʴʥʳʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ. ʅʘʨ̫ʜʫ ʩ ʵʪʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʢʦʜʠʥʩʢʦʡ ʠ 

ʫʩʪʴʢʦʜʠʥʩʢʦʡ ʪʦʣʱʘʭ ʩʠʣʘʤʠ ɽ. ʅ. ɺʦʣʯʝʢ ʠ ɺ. ʉ. ʏʝʨʚʷʢʦʚʩʢʦʛʦ [2010] (ʀɻɻ ʋʨʆ ʈɸʅ) 

ʠʟʫʯʝʥʳ ʨʘʟʣʠʯʥʳʝ ʠʥʪʨʫʟʠʚʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʂ ʪʨʝʪʴʝʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʪʘʢʞʝ ʦʪʥʦʩʷʪʩʷ ʪʨʫʜʳ 

ʘʚʪʦʨʘ ʩ ʢʦʣʣʝʢʪʠʚʦʤ ʣʘʙʦʨʘʪʦʨʠʠ ʣʠʪʦʣʦʛʠʠ ʀɻɻ ʋʨʆ ʈɸʅ (ʩʤ. ʇʨʠʣʦʞʝʥʠʝ ɸ). 

 

1.4 ʉʪʨʘʪʠʛʨʘʬʠʷ ʠ ʫʩʣʦʚʠʷ ʥʘʢʦʧʣʝʥʠʷ ʞʠʚʝʪïʬʘʤʝʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʩʨʝʜʥʝʫʨʘʣʴʩʢʦʛʦ ʩʝʛʤʝʥʪʘ 

ɺʫʣʢʘʥʦʛʝʥʥʳʝ ʠ ʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʪʦʣʱʠ. ʇʦʟʜʥʝʵʡʬʝʣʴʩʢʦïʨʘʥʥʝʬʨʘʥʩʢʠʡ 

ʦʩʪʨʦʚʦʜʫʞʥʳʡ ʵʪʘʧ ʚʫʣʢʘʥʠʟʤʘ  

ʇʨʦʜʫʢʪʳ ʧʦʟʜʥʝʵʡʬʝʣʴʩʢʦïʨʘʥʥʝʬʨʘʥʩʢʦʛʦ ʵʪʘʧʘ ʚʫʣʢʘʥʠʟʤʘ ʩʣʘʛʘʶʪ ʨʫʜʷʥʩʢʫʶ 

ʪʦʣʱʫ, ʤʘʤʠʥʩʢʠʡ ʚʫʣʢʘʥʦʛʝʥʥʳʡ ʢʦʤʧʣʝʢʩ (ʤʘʤʠʥʩʢʘʷ ʠ ʢʣʝʚʘʢʠʥʩʢʘʷ ʪʦʣʱʠ), ʙʘʰʢʘʨʩʢʫʶ 

ʩʚʠʪʫ (ʩʤ. ʦʙʱʠʝ ʧʘʣʝʦʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩ ʧʦʧʨʘʚʢʘʤʠ ʧʦ ʨʘʙʦʪʘʤ, ʦʧʠʩʘʥʥʳʤ ʚ 

ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ, ʥʘ ʨʠʩʫʥʢʝ 4, ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʫʶ ʩʭʝʤʫ ʥʘ ʨʠʩʫʥʢʝ 5). 

ɹʘʟʘʣʴʪ-ʜʘʮʠʪʦʚʘʷ (D2bd) ʠʣʠ ʨʫʜʷʥʩʢʘʷ (D2rd) [ʉʤʠʨʥʦʚ, 2012] ʪʦʣʱʘ ʨʘʟʚʠʪʘ ʥʘ 

ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ɸʣʘʧʘʝʚʩʢʦ-ʊʝʯʝʥʩʢʦʡ ʟʦʥ .r ʅʠʞʥʠʡ ʩʦʛʣʘʩʥʳʡ ʢʦʥʪʘʢʪ ʪʦʣʱʠ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩ ʥʠʞʥʝïʩʨʝʜʥʝʜʝʚʦʥʩʢʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʛʣʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʘʬʠʨʦʚʳʭ 

ʙʘʟʘʣʴʪʦʚ ï ʢʨʝʤʥʠʩʪʦ-ʚʫʣʢʘʥʦʛʝʥʥʦʡ ʪʦʣʱʝʡ [ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷé 2000; ʉʤʠʨʥʦʚ, ʂʦʨʦʚʢʦ, 

2007]. ɺ ʩʦʩʪʘʚʝ ʨʫʜʷʥʩʢʦʡ ʪʦʣʱʠ ʧʨʝʦʙʣʘʜʘʶʪ ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ 

ʘʥʜʝʟʠʪr , ʘʥʜʝʟʠʙʘʟʘʣʴʪʳ, ʠʭ ʩʫʙʱʝʣʦʯʥʳʝ ʨʘʟʥʦʩʪʠ. ʄʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦʨʦʜr 

ʦʩʥʦʚʥʦʛʦ (ʙʘʟʘʣʴʪʳ) ʠ ʢʠʩʣʦʛʦ (ʜʘʮʠʪʳ ʠ ʨʠʦʜʘʮʠʪʳ, ʨʠʦʣʠʪʳ) ʩʦʩʪʘʚʘ. ɺ ʨʘʟʨʝʟʝ ʜʦʩʪʘʪʦʯʥʦ 

ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʵʢʩʧʣʦʟʠʚʥʦ-ʦʩʘʜʦʯʥʳʝ (ʪʫʬʳ, ʪʫʬʬʠʪʳ ʠ ʪʝʬʨʦʠʜʳ) ʠ ʧʠʨʦʢʣʘʩʪʦ-

ʦʩʘʜʦʯʥʳʝ (ʜʦ ʪʫʬʦʢʦʥʛʣʦʤʝʨʘʪʦʚ) ʧʦʨʦʜʳ ʨʘʟʥʦʛʦ ʩʦʩʪʘʚʘ ʩ ʧʨʦʩʣʦʷʤʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ, 

ʧʝʩʯʘʥʳʭ, ʘʣʝʚʨʠʪʦʚʳʭ, ʛʣʠʥʠʩʪʳʭ, ʢʨʝʤʥʝʚʳʭ7 ʧʦʨʦʜ, ʠʟʚʝʩʪʥʷʢʦʚ [ʉʤʠʨʥʦʚ, ʂʦʨʦʚʢʦ, 2007].  

 

 
7 ɸʚʪʦʨ ʫʧʦʪʨʝʙʣʷʝʪ ʵʪʦ ʧʨʠʣʘʛʘʪʝʣʴʥʦʝ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʧʨʠʤʝʯʘʥʠʝ ɺ. ʊ. ʌʨʦʣʦʚʘ [1992, ʩ. 275] ʚ 

ʦʪʥʦʰʝʥʠʠ ʩʠʣʠʮʠʪʦʚ. ʉʫʬʬʠʢʩ ñ-ʠʩʪò ʦʙʦʟʥʘʯʘʝʪ ʧʨʠʤʝʩʴ ʢʘʢʦʛʦ-ʣʠʙʦ ʚʝʱʝʩʪʚʘ, ʘ ʥʝ ʝʛʦ ʧʨʝʦʙʣʘʜʘʥʠʝ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʥʘʟʚʘʥʠʝ ʛʣʠʥʠʩʪʦ-ʢʨʝʤʥʠʩʪʦʡ ʪʦʣʱʠ ʩʦʭʨʘʥʝʥʦ ʥʘʤʠ ʚ ʠʩʭʦʜʥʦʤ ʚʠʜʝ. 
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ɿʘ ʦʩʥʦʚʫ ʚʟʷʪʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ɺ. ʅ. ʇʫʯʢʦʚʘ [2000, c. 88, ʨʠʩ. 18] ʜʣʷ ʩʨʝʜʥʝʛʦ ʜʝʚʦʥʘïʧʝʨʤʠ ʖʞʥʦʛʦ ʋʨʘʣʘ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʚʝʜʝʥʠʷ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ [ɻʦʩʫʜʘʨʩʪʚʝʥʥʘ̫ é 2000, 2011; ʂʦʨʦʚʢʦ ʠ ʜʨ., 2005, 2007; ʇʝʪʨʦʚ ʠ ʜʨ., 

2008; ʇʫʯʢʦʚ, 2000; 2010; ʉʤʠʨʥʦʚ, ʂʦʨʦʚʢʦ, 2007]. 

D2gv3ïD3f1: ʟʘʪʫʭʘʥʠʝ ʟʨʝʣʳʭ ʦʩʪʨʦʚʦʜʫʞʥʳʭ ʧʦʩʪʨʦʝʢ (ʤʘʤʠʥʩʢʠʡ ʢʦʤʧʣʝʢʩ), ʠʭ ʨʘʟʨʫʰʝʥʠʝ ʠ ʥʘʢʦʧʣʝʥʠʝ 

ʨʘʥʥʝʬʨʘʥʩʢʦʡ ʢʣʝʚʘʢʠʥʩʢʦʡ ʪʦʣʱʠ ʚ ʤʝʞʜʫʛʦʚʦʤ ʙʘʩʩʝʡʥʝ. D3f3ïC1t: ʘʢʢʨʝʮʠʷ ʚʦʩʪʦʯʥʦʫʨʘʣʴʩʢʠʭ ʪʝʨʨʝʡʥʦʚ 

(D3f3ï D3fm), ʚ ʪʦʤ ʯʠʩʣʝ ʊʘʛʠʣʴʩʢʦʛʦ ʪʝʨʨʝʡʥʘ, ʟʘʭʚʘʯʝʥʥʦʛʦ ʄʘʛʥʠʪʦʛʦʨʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʦʡ ʝʱʸ ʚ ʨʘʥʥʝʤ 

ʜʝʚʦʥʝ, ʢ ʩʨʝʜʥʝʫʨʘʣʴʩʢʦʡ ʯʘʩʪʠ ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʳ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ. ʇʦʩʣʝʜʫʶʱʘ̫ ʤʠʛʨʘʮʠʷ 

(ʉ1) ʟʦʥʳ ʩʫʙʜʫʢʮʠʠ ʠ ʠʟʤʝʥʝʥʠʝ ʝʸ ʥʘʧʨʘʚʣʝʥʠʷ, ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʳʡ ʠ ʪʳʣʦʚʦʜʫʞʥʳʡ ʚʫʣʢʘʥʠʟʤ. ʌʦʨʤʠʨʦʚʘʥʠʝ 

ʚ ʦʢʨʘʠʥʥʳʭ, ʤʝʞʜʫʛʦʚʳʭ ʠ, ʟʘʪʝʤ, ʦʩʪʘʪʦʯʥrʭ ʙʘʩʩʝʡʥʘʭ ʩʝʜʠʤʝʥʪʘʮʠʠ ʧʦʟʜʥʝʬʨʘʥʩʢʦïʬʘʤʝʥʩʢʠʭ ʠ 

ʨʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʠ ʦʩʘʜʦʯʥʳʭ ʪʦʣʱ. ɹʘʩʩʝʡʥ, ʩʫʱʝʩʪʚʦʚʘʚʰʠʡ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ 

ʈʝʞʝʚʩʢʦʡ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʢʘʨʙʦʥʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳ ʥʝ ʦʪʦʙʨʘʞʝʥ ʧʦ ʧʨʠʯʠʥʝ ʟʥʘʯʠʪʝʣʴʥʦʡ ʫʜʘʣʸʥʥʦʩʪʠ ʦʪ 

ʪʝʨʨʝʡʥʦʚ ʠ ʘʢʪʠʚʥʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʢ. ʇʦʜʨʦʙʥʝʝ ʩʤ. ʥʠʞʝ ʚ ʥʘʩʪʦ̫ʱʝʤ ʨʘʟʜʝʣʝ. 

ʊʘʢʞʝ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʩʤ. ʤʦʜʝʣʴ ʘʢʢʨʝʮʠʦʥʥʳʭ ʠ ʢʦʣʣʠʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ [ɺʦʣʯʝʢ, ʅʝʯʝʫʭʠʥ, 2014], ʚ ʢʦʪʦʨʦʡ ʟʘ 

ʦʩʥʦʚʫ ʚʟʷʪʘ ʧʘʣʝʦʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʋʨʘʣʦ-ʊʠʤʘʥʦ-ʇʘʣʝʦʘʟʠʘʪʩʢʦʛʦ ʩʝʛʤʝʥʪʘ ɽʚʨʘʟʠʠ 

[ʇʘʣʝʦʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝé, 2009] ʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʥʘʣʠʯʠʝ ʝʱʝ ʥʝʩʢʦʣʴʢʠʭ ʟʦʥ ʩʫʙʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʘʚʪʦʭʪʦʥʥʦʩʪʴ 

ʨʘʟʨʝʟʦʚ ʨʫʜʷʥʩʢʠʭ (ʠ ʤʘʤʠʥʩʢʠʭ?) ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʢ ʜʣʷ ʧʘʣʝʦʙʘʩʩʝʡʥʘ, ʥʘʭʦʜʠʚʰʝʛʦʩʷ ʚ ʧʦʟʜʥʝʜʝʚʦʥʩʢʦʝ 

ʚʨʝʤʷ ʚʦʩʪʦʯʥʝʝ ʄʫʨʟʠʥʩʢʦ-ɸʜʫʡʩʢʦʛʦ ʪʝʨʨʝʡʥʘ. 

ʈʠʩʫʥʦʢ 4. ʉʭʝʤʘ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ ʜʣʷ ʚʦʩʪʦʯʥʦʛʦ ʩʢʣʦʥʘ ʉʨʝʜʥʝʛʦ 

ʋʨʘʣʘ ʚ ʧʦʟʜʥʝʞʠʚʝʪʩʢʦïʪʫʨʥʝʡʩʢʦʝ ʚʨʝʤʷ 

 

ʕʢʩʧʣʦʟʠʚʥʦ-ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʤʘʛʤʘʪʠʯʝʩʢʠʤʠ ʩʣʘʛʘʶʪ ʧʨʝʨʳʚʠʩʪʫʶ 

ʧʦʣʦʩʫ hʠʨʠʥʦʡ ʜʦ 10 ʢʤ, ʢʦʪʦʨʘʷ ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʚ ʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʜʦʣʴ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɺʋʄɿ ʦʪ ʩ. ʉʠʥʷʯʠʭʘ ʥʘ ʩʝʚʝʨʝ ʜʦ ʰʠʨʦʪʳ ʩ. ɿʥʘʤʝʥʩʢʦʛʦ ʥʘ ʶʛʝ ʠ ʜʘʣʝʝ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʜʦ ʩʩ. ʂʘʤʝʥʥʦʦʟʝʨʩʢʦʝ, ʃʝʙʷʞʝɹ ʠ ɻʦʣʦʚʳʨʠʥʦ.  
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ʍʚʦʱ. ï ʭʚʦʱʝʚʩʢʠʡ. ʊï ʪʨʘʥʩʛʨʝʩʩʠʷ, ʈ ï ʨʝʛʨʝʩʩʠʷ ʫʨʦʚʥʷ ʤʦʨʷ. ʉʦʩʪʘʚʣʝʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

[ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝé, 1993; ʂʦʨʦʚʢʦ ʠ ʜʨ., 1999; ʂʦʨʦʚʢʦ ʠ ʜʨ., 2005; ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷé, 2001ʘ, 2011; ʄʠʟʝʥʩ ɸ., 

2012ʘ; ʉʤʠʨʥʦʚ, 2012; Becker et al., 2016ʘ; Becker et. al., 2020], (ʀʥʬʦʨʤʘʮʠʦʥʥʳʡé, 2002) 

ʈʠʩʫʥʦʢ 5. ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘ̫ ʩʭʝʤʘ ʠ ʬʘʮʠʘʣʴʥʘʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʞʠʚʝʪïʬʘʤʝʥʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ɺʋʄɿ, ʘ ʪʘʢʞʝ ʛʣʦʙʘʣʴʥʳʝ ʙʠʦʪʠʯʝʩʢʠʝ ʢʨʠʟʠʩʳ, ʵʚʩʪʘʪʠʯʝʩʢʠʝ ʢʦʣʝʙʘʥʠʷ ʠ 

ʣʦʢʘʣʴʥʳʝ ʵʪʘʧʳ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʦ ʚʨʝʤʷ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ 

 

ʇʠʨʦʢʣʘʩʪʦ-ʦʩʘʜʦʯʥʝr ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʛʦʨʠʟʦʥʪʘʤʠ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʨʘʟʚʠʪʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʟʦʥʳ ʠ ʚ ʢʘʯʝʩʪʚʝ ʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʙʣʦʢʘ 

(25 Ĭ 10 ʢʤ) ʥʘ ʶʛʝ ʟʦʥʳ ʚ ʨʘʡʦʥʝ ʩ. ʆʛʥʝʚʩʢʦʛʦ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʧʦʨʦʜʳ ʨʫʜʷʥʩʢʦʡ ʪʦʣʱʠ ʧʝʨʝʢʨʳʪʳ ʥʝʙʦʣʴʰʠʤʠ ʧʦ ʨʘʟʤʝʨʫ (ʦʪ 1ï2 ʜʦ 10 

ʠ ʙʦʣʝʝ ʤ ʧʦ ʤʦʱʥʦʩʪʠ), ʨʝʞʝ ʙʦʣʝʝ ʢʨʫʧʥʳʤʠ (ʜʦ 400 ʤ) ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʤʠ 

(ʢʦʤʘʛʤʘʪʠʯʥʳʤʠ ʠ ʩʠʥʭʨʦʥʥʳʤʠ) ʜʘʡʢʘʤʠ ʧʦʨʬʠʨʦʚʳʭ ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚ, ʘʥʜʝʟʠʪʦʚ ʠ ʜʘʮʠʪʦʚ 

(ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ), ʨʠʦʜʘʮʠʪʦʚ ʠ ʨʠʦʣʠʪʦʚ (ʦʪʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ), ʜʦʣʝʨʠʪʦʚ, 

ʧʦʨʬʠʨʦʚʳʭ ʠ ʘʬʠʨʦʚʳʭ ʙʘʟʘʣʴʪʦʚ, ʨʝʞʝ ʘʥʜʝʟʠʪʦʚ (ʰʠʨʦʪʘ ʨʨ. ʀʩʝʪʴ ʠ ɹʘʛʘʨʷʢ, ʨʘʟʨʝʟʳ ʩ 

ʦʪʯʝʪʣʠʚʳʤ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʦʩʥʦʚʥʳʭ ʚʫʣʢʘʥʠʪʦʚ) [ʉʤʠʨʥʦʚ, ʂʦʨʦʚʢʦ, 2007]. 

ʄʦʱʥʦʩʪʴ ʪʦʣʱʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 600ï700 ʜʦ 1500ï1700 ʤ, ʚʦʟʨʘʩʪ ʧʦʨʦʜ (ʦʧʨʝʜʝʣʝʥ ʧʦ 

ʚʟʘʠʤʦʦʪʥʦhʝʥʠʶ ʩ ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʠ ʧʝʨʝʢʨʚrʘʶʱʠʤʠ ʪʦʣʱʘʤʠ), ʚʝʨʦʷʪʥʦ, ʷʚʣʷʝʪʩ ̫

ʧʦʟʜʥʝʵʡʬʝʣʴʩʢʠʤïʨʘʥʥʝʞʠʚʝʪʩʢʠʤ. ʂʦʥʪʘʢʪ ʩ ʟʘʣʝʛʘʶʱʝʡ ʚʳʰʝ ʤʘʤʠʥʩʢʦʡ ʪʦʣʱʝʡ 

ʧʦʩʪʝʧʝʥʥʳʡ (ʆʪʯʝʪé, 1997), ʨʝʜʢʦ ʥʝʩʦʛʣʘʩʥrʡ [ʂʦʨʦʚʢʦ ʠ ʜʨ., 2005]. 

ʋʩʣʦʚʠʷ ʥʘʢʦʧʣʝʥʠʷ. ɼʣʷ ʨʫʜʷʥʩʢʦʡ ʪʦʣʱʠ ɺ. ʅ. ʉʤʠʨʥʦʚʳʤ ʠ ɸ. ɺ. ʂʦʨʦʚʢʦ [2007, ʩ. 

407] ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ñʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʫʣʢʘʥʦʚ ʮʝʥʪʨʘʣʴʥʦʛʦ ʪʠʧʘ ʚ 

ʤʦʨʩʢʠʭ ʫʩʣʦʚʠʷʭ ʥʘ ʥʝʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ ʠʣʠ ʚ ʧʨʝʜʝʣʘʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʦʩʪʨʦʚʦʚ, ʪʦ ʝʩʪʴ ʚ 

ʦʙʩʪʘʥʦʚʢʝ, ʙʣʠʟʢʦʡ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʦʩʪʨʦʚʥʳʤ ʜʫʛʘʤò. ʅʘ ʵʪʫ ʤʳʩʣɹ  ʫʢʘʟʘʥʥrʭ ʘʚʪʦʨʦʚ 

ʥʘʪʘʣʢʠʚʘʝʪ ñʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʭ ʧʦʨʦʜ, ʥʘʣʠʯʠʝ ʧʨʠʞʝʨʣʦʚʳʭ, ʞʝʨʣʦʚʳʭ ʠ 

ʵʢʩʪʨʫʟʠʚʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚ ʘʩʩʦʮʠʘʮʠʠ ʩ ʠʟʚʝʩʪʥʷʢʘʤʠ ʠ ʪʝʨʨʠʛʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠò. ɺ 

[ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷé, 2000] ʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʫʜʷʥʩʢʦʡ ʪʦʣʱʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʨʘʥʥʝʦʩʪʨʦʚʦʜʫʞʥʘʷ. ʅʠʞʥʝʵʤʩʢʦïɻ ʡʬʝʣʴʩʢʠʝ8 ʧʦʨʦʜʳ ʛʣʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

(ʘʬʠʨʦʚʳʝ ʙʘʟʘʣʴʪʳ), ʥʘ ʢʦʪʦʨʳʭ ʟʘʣʝʛʘʝʪ ʨʫʜʷʥʩʢʘʷ ʪʦʣʱʘ, ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʚ ʟʘʜʫʛʦʚʦʤ 

ʙʘʩʩʝʡʥʝ ʚ ʭʦʜʝ ʩʧʨʝʜʠʥʛʘ [ʇʫʯʢʦʚ ʠ ʜʨ., 1990; ʉʤʠʨʥʦʚ, ʂʦʨʦʚʢʦ, 2007; ʉʤʠʨʥʦʚ, 2012]. ɺ 

ʢʘʯʝʩʪʚʝ ʥʠʞʥʝʡ ʯʘʩʪʠ (ʦʩʥʦʚʘʥʠʷ? ï ʆ. ʖ.) ʜʣʷ ʨʫʜʷʥʩʢʠʭ ʦʩʪʨʦʚʦʜʫʞʥʳʭ ʧʦʩʪʨʦʝʢ 

ʧʨʝʜʧʦʣʘʛʘʶʪʩʷ ʵʤʩʢʦïɻ ʡʬʝʣʴʩʢʠʝ ʧʦʨʦʜʳ [ʉʤʠʨʥʦʚ, ʂʦʨʦʚʢʦ, 2007] ʚʦʩʪʦʯʥʦʙʦʙʨʦʚʩʢʦʡ 

ʪʦʣʱʠ, ʥʘʢʦʧʣʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʤʝʣʢʦʚʦʜʥʦ-ʤʦʨʩʢʠʭ ʠ ʥʘʟʝʤʥʳʭ ʫʩʣʦʚʠʷʭ ʆɼ. 

 
8 ʇʦʟʜʥʝʝ [ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷé, 2011] ʧʦʨʦʜʳ ʛʣʠʥʠʩʢʦʛʦ ʠ ʚʦʩʪʦʯʥʦʙʦʙʨʦʚʩʢʦʛʦ ʢʦʤʧʣʝʢʩʦʚ ʩʦʚʤʝʩʪʥʦ ʩ 

ʢʨʠʚʯʘʥʩʢʦʡ ʠ ʩʦʙʩʪʚʝʥʥʦ ʪʝʨʨʠʛʝʥʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʦʡ ʪʦʣʱʝʡ ʦʪʥʝʩʝʥʳ ʢ ʧʨʘʞʩʢʦïɻ ʡʬʝʣʴʩʢʦʡ ʪʝʨʨʠʛʝʥʥʦ-

ʚʫʣʢʘʥʦʛʝʥʥʦʡ ʪʦʣʱʝ ʚʦʩʪʦʯʥʦʛʦ ʩʢʣʦʥʘ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ. 
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ʄʘʤʠʥʩʢʘʷ ʪʦʣʱʘ (D2ï3mm, ʜʦ 2700 ʤ) ʨʘʟʚʠʪʘ ʚʦ ʚʩʝʭ ʧʦʜʟʦʥʘʭ ɸʣʘʧʝʚʩʢʦ-ʊʝʯʝʥʩʢʦʡ 

ʟʦʥʳ, ʩʣʘʛʘʝʪ ʨʘʟʣʠʯʥʳʝ ʧʦ ʨʘʟʤʝʨʘʤ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʧʣʘʩʪʠʥʳ ʠ ʙʣʦʢʠ [ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷé, 

2000; ʂʦʨʦʚʢʦ ʠ ʜʨ., 2005]. ɽʸ ʦʧʦʨʥʳʝ ʨʘʟʨʝʟʳ ʨʘʩʧʦʣʦʞʝʥʳ ʢ ʩʝʚʝʨʫ ʦʪ ʨ. ʀʩʝʪʴ ʚ ʨʘʡʦʥʝ ʜ. 

ɼʘʚʳʜʦʚʘ ʠ ʧʦ ʨ. ɻʘʙʠʝʚʢʘ ʚ ʨʘʡʦʥʝ ʩ. ʄʘʤʠʥʩʢʦʝ (ʶʞʥʘʷ ʯʘʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ) 

[ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷé, 2000]. ʊʦʣʱʫ ʩʣʘʛʘʶʪ ʣʘʚʳ, ʣʘʚʦʚʳʝ ʙʨʝʢʯʠʠ ʠ ʪʫʬʳ ʢʨʫʧʥʦʧʦʨʬʠʨʦʚʳʭ 

ʙʘʟʘʣʴʪʦʚ ʠ ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚ ʩ ʧʘʯʢʘʤʠ ʪʫʬʬʠʪʦʚ, ʪʫʬʦʧʝʩʯʘʥʠʢʦʚ, ʛʣʠʥʠʩʪʳʭ, ʢʨʝʤʥʝʚʳʭ, 

ʫʛʣʝʨʦʜʠʩʪʦ-ʢʨʝʤʥʝʚʳʭ ʧʦʨʦʜ, ʠʟʚʝʩʪʥʷʢʦʚ [ʉʤʠʨʥʦʚ, ʂʦʨʦʚʢʦ, 2007]. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʤʘʤʠʥʩʢʦʡ ʪʦʣʱʠ ʢʘʨʪʠʨʫʶʪʩʷ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʧʦʩʪʨʦʡʢʠ 

(ʆʪʯʝʪé, 1997), [ʉʤʠʨʥʦʚ, ʂʦʨʦʚʢʦ, 2007], ʢʘʣʴʜʝʨʳ ʢʦʪʦʨʳʭ ʩʣʦʞʝʥʳ ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʳʤʠ 

ʪʫʬʘʤʠ, ʣʘʚʘʤʠ ʠ ʣʘʚʦʚʳʤʠ ʙʨʝʢʯʠʷʤʠ, ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʟʦʥʳ ï ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʤʝʣʢʦʦʙʣʦʤʦʯʥʳʤʠ ʪʫʬʘʤʠ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ [ʉʤʠʨʥʦʚ, ʂʦʨʦʚʢʦ, 2007]. 

ʉʫʙʚʫʣʢʘʥʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ (ʜʘʡʢʠ ʧʦʨʬʠʨʦʚʳʭ ʙʘʟʘʣʪɹʦʚ ʠ ʛʘʙʙʨʦ-ʜʠʘʙʘʟʦʚ) ʦʙʳʯʥʦ 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʨʝʜʧʦʣʘʛʘʝʤr ʤ ʚʫʣʢʘʥʠʯʝʩʢʠʤ ʮʝʥʪʨʘʤ. 

ʇʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʥʘʭʦʜʢʘʤ ʚ ʨʘʡʦʥʝ ʩʢʘʣʳ ɹʦʨʦʫʭʘ ʚ ʦʙʣʦʤʢʘʭ ʠʟʚʝʩʪʥʷʢʦʚ 

ʬʦʨʘʤʠʥʠʬʝʨ, ʩʪʨʦʤʘʪʦʧʦʨʘʪ ʠ ʪʘʙʫʣʷʪ (ʦʧʨʝʜʝʣʝʥʠʷ ʃ. ɻ. ʇʝʪʨʦʚʦʡ, ʃ. ʀ. ʃʦʙʫʨʮʝʚʦʡ, ʆ. ɺ. 

ɹʦʛʦʷʚʣʝʥʩʢʦʡ), ʘ ʚ ʛʣʠʥʠʩʪʦ-ʢʨʝʤʥʝʚrʭ ʧʦʨʦʜʘʭ ï ʢʦʥʦʜʦʥʪʦʚ (ʦʧʨʝʜʝʣʝʥʠʷ ɺ. ʅ. ʇʫʯʢʦʚʘ, 

ʂ. ʉ. ʀʚʘʥʦʚʘ, ɻ. ʅ. ɹʦʨʦʟʜʠʥʦʡ ʠ ɺ. ɸ. ʅʘʩʝʜʢʠʥʦʡ) ʪʦʣʱʘ ʜʘʪʠʨʫʝʪʩʷ ʧʦʟʜʥʠʤ ʞʠʚʝʪʦʤ ʠ 

ʨʘʥʥʠʤ ʬʨʘʥʦʤ [ʂʦʨʦʚʢʦ ʠ ʜʨ., 2005]. ʂʦʥʪʘʢʪ ʩ ʚʳʰʝʟʘʣʝʛʘʶʱʠʤʠ ʪʦʣʘɦʤʠ ʧʦʩʪʝʧʝʥʥʳʡ. 

ʂʣʝʚʘʢʠʥʩʢʘʷ ʪʦʣʱʘ (D3kl) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʈʝʬʪʠʥʩʢʦ-ʂʘʤʝʥʩʢʦʡ ʧʦʜʟʦʥʝ 

ɸʣʘʧʘʝʚʩʢʦ-ʊʝʯʝʥʩʢʦʡ ʟʦʥʳ, ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʩ. ʂʣʝʚʘʢʠʥʩʢʦʝ, ʚ ʨʘʡʦʥʝ ʩ. ʊʨʦʠʮʢʦʝ ʠ ʶʛʦ-

ʟʘʧʘʜʥʝʝ ʩ. ʊʠʤʠʥʦ. ɺ ʝʸ ʩʪʨʦʝʥʠʠ ʧʨʝʦʙʣʘʜʘʶʪ ʢʨʝʤʥʝʚʳʝ ʠ ʫʛʣʝʨʦʜʠʩʪʦ-ʢʨʝʤʥʝʚʳʝ ʧʦʨʦʜʳ, 

ʚʫʣʢʘʥʦʤʠʢʪʦʚʝr ʧʝʩʯʘʥʠʢʠ ʠ ʘʣʝʚʨʦʣʠʪʳ, ʦʢʨʝʤʥʝʥʥʳʝ ʠʟʚʝʩʪʥʷʢʠ, ʧʝʨʝʩʣʘʠʚʘʶʱʠʝʩ̫ ʩ 

ʧʠʨʦʢʣʘʩʪʦ-ʦʩʘʜʦʯʥʳʤʠ ʨʘʟʥʦʩʪʷʤʠ, ʘ ʪʘʢʞʝ ʪʫʬʬʠʪʘʤʠ ʠ ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚʳʤʠ ʪʫʬʘʤʠ 

[ʂʦʨʦʚʢʦ ʠ ʜʨ., 2005]. ʇʦ ʥʘʭʦʜʢʘʤ ʢʦʥʦʜʦʥʪʦʚ (ʦʧʨʝʜʝʣʝʥʠʷ ɻ. ʅ. ɹʦʨʦʟʜʠʥʦʡ, ɺ. ʄ. 

ɹʦʛʦʷʚʣʝʥʩʢʦʡ, ʂ. ʉ. ʀʚʘʥʦʚʘ) ʪʦʣʱʘ ʜʘʪʠʨʫʝʪʩʷ ʨʘʥʥʝʬʨʘʥʩʢʠʤ ʚʦʟʨʘʩʪʦʤ 

[ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷé, 2000]. ʄʦʱʥʦʩʪʴ ʝʸ ʜʦ 600 ʤ. 

ʇʦʨʦʜʳ ʙʘh ʢʘʨʩʢʦʡ ʩʚʠʪʳ ʚʳʭʦʜʷʪ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʄʝʜʚʝʜʝʚʩʢʦ-

ɸʨʘʤʠʣʴʩʢʦʡ ʟʦʥʝ ʠ ʚʳʧʦʣʥʷʶʪ ʩʠʥʬʦʨʤʫ ʚ ʤʝʞʜʫʨʝʯʴʝ ʨʝʢ ʅʝʡʚʘ ʠ ɸʷʪʴ ʚʤʝʩʪʝ ʩ 

ʠʥʪʨʫʟʠʚʥʳʤʠ ʧʦʨʦʜʘʤʠ ʧʝʪʨʦʢʘʤʝʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɺʧʝʨʚʳʝ ʩʚʠʪʘ ʚʳʜʝʣʝʥʘ 

ɺ. ɺ. ɺʝʜʝʨʥʠʢʦʚʳʤ ʚ 1985 ʛʦʜʫ (ʆʪʯʝʪé, 1997). ɺʦʟʨʘʩʪʥʳʤ ʘʥʘʣʦʛʦʤ ʞʠʚʝʪʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ 

ɸʣʘʧʘʝʚʩʢʦ-ʊʝʯʝʥʩʢʦʡ ʟʦʥʳ ʷʚʣʷʝʪʩʷ ʥʠʞʥʷʷ ʧʦʜʩʚʠʪʘ (D2bġ1, 1200 ʤ), ʨʘʟʨʝʟʳ ʢʦʪʦʨʦʡ 

ʩʣʦʞʝʥʳ ʙʘʟʘʣʴʪʘʤʠ ʠ ʘʥʜʝʟʠʙʘʟʘʣʴʪʘʤʠ, ʠʭ ʪʫʬʘʤʠ, ʪʫʬʦʘʣʝʚʨʦʣʠʪʘʤʠ, ʪʫʬʦʧʝʩʯʘʥʠʢʘʤʠ ʠ 

ʪʫʬʦʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʢʨʝʤʥʝʚʳʤʠ ʧʦʨʦʜʘʤʠ, ʨʝʜʢʦ ʣʠʥʟʘʤʠ ʠʟʚʝʩʪʥʷʢʦʚ [ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷé, 

2001ʙ]. ɺʝʨʭʥʝʜʝʚʦʥʩʢʠʤʠ, ʚʝʨʦʷʪʥʦ ʚʝʨʭʥʝʬʨʘʥʩʢʠʤʠ [ʉʤʠʨʥʦʚ, 2012] ʷʚʣʷʶʪʩʷ ʦʙʨʘʟʦʚʘʥʠʷ 

(400 ʤ) ʚʝʨʭʥʝʡ ʧʦʜʩʚʠʪ  r (D3bġ2), ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʘʥʜʝʟʠʪʘʤʠ, ʜʘʮʠʪʘʤʠ ʠ ʠʭ ʪʫʬʘʤʠ, ʩ 
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ʧʨʦʩʣʦʷʤʠ ʪʫʬʦʘʣʝʚʨʦʣʠʪʦʚ, ʪʫʬʦʧʝʩʯʘʥʠʢʦʚ ʠ ʢʨʝʤʥʝʚʳʭ ʧʦʨʦʜ. ʂʦʥʪʘʢʪ ʩʚʠʪʳ ʩ 

ʧʦʜʩʪʠʣʘʶʱʝʡ ʥʠʞʥʝʜʝʚʦʥʩʢʠʤʠ (ʢʫʥʛʫʨʢʦʚʩʢʘʷ ʩʚʠʪʘ) ʠ ʧʝʨʝʢʨʳʚʘʶʱʠʤʠ 

ʥʠʞʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʤʠ (ʘʨʘʤʠʣʴʩʢʘʷ ʩʚʠʪʘ) ʦʪʣʦʞʝʥʠ̫ʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʡ 

[ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷé, 2001ʙ]. 

ʋʩʣʦʚʠʷ ʥʘʢʦʧʣʝʥʠ.̫ ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ [ʂʦʨʦʚʢʦ ʠ ʜʨ., 2005; ʉʤʠʨʥʦʚ, ʂʦʨʦʚʢʦ, 2007], ʯʪʦ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʘʤʠʥʩʢʦʛʦ ʚʫʣʢʘʥʦʛʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ ʩʪʘʜʠʠ ʟʨʝʣʦʡ 

ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ. ʇʦʜʦʙʥʘʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ, ʚʝʨʦʷʪʥʦ, ʩʫʱʝʩʪʚʦʚʘʣʘ ʠ ʜʣʷ 

ʦʙʥʘʞʘʶʱʝʡʩʷ ʟʘʧʘʜʥʝʝ (ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ) ʞʠʚʝʪïʨʘʥʥʝʬʨʘʥʩʢʦʡ ʙʘʰʢʘʨʩʢʦʡ 

ʪʦʣʱʠ [ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷé, 2011]. ɼʣʷ ʤʘʤʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʪʤʝʯʝʥʦ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʬʘʮʠʘʣʴʥʳʭ ʦʙʩʪʘʥʦʚʦʢ, ʢʘʢ ʤʝʣʢʦʚʦʜʥʳʭ, ʪʘʢ ʠ ʙʦʣʝʝ ʛʣʫʙʦʢʦʚʦʜʥrʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʳʜʝʣʝʥʳ 

ʦʣʠʩʪʦʩʪʨʦʤʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ [ʂʦʨʦʚʢʦ ʠ ʜʨ., 2005]. ɼʣʷ ʩʫʙʘʵʨʘʣʴʥʳʭ ʬʘʮʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʠʭ ʫʥʠʯʪʦʞʝʥʠʝ ʵʨʦʟʠʝʡ. ʇʨʝʦʙʣʘʜʘʥʠʝ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʥʘʜ ʚʫʣʢʘʥʦʛʝʥʥʳʤʠ ʚ 

ʨʘʟʨʝʟʘʭ ʢʣʝʚʘʢʠʥʩʢʦʡ ʪʦʣʱʠ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ [ʉʤʠʨʥʦʚ, ʂʦʨʦʚʢʦ, 2007] ʢʘʢ ʟʘʪʫʭʘʥʠʝ 

ʧʨʦʮʝʩʩʦʚ ʚʫʣʢʘʥʠʟʤʘ. 

 

ʇʦʟʜʥʝʬʨʘʥʩʢʠʡ ʘʚʫʣʢʘʥʦʛʝʥʥʳʡ ʧʝʨʠʦʜ 

ʉ ʥʠʤ ʩʚʷʟʘʥʦ ʥʘʢʦʧʣʝʥʠʝ ʛʣʠʥʠʩʪʦ-ʢʨʝʤʥʠʩʪʦʡ ʪʦʣʱʠ ʩ ʧʨʦʩʣʦʷʤʠ ʪʝʨʨʠʛʝʥʥʳʭ ʠ 

ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ, ʟʘʣʝʛʘʶʱʝʡ ʚ ʨʘʡʦʥʝ ʩʢʘʣʳ ɹʦʨʦʫʭʘ (ʚ ʈʝʞʝʚʩʢʦʡ ʧʦʜʟʦʥʝ) ʩʦʛʣʘʩʥʦ ʥʘ 

ʧʦʨʦʜʘʭ ʤʘʤʠʥʩʢʦʡ ʪʦʣʱʠ. ʀʥʦʛʜʘ [ʂʦʨʦʚʢʦ ʠ ʜʨ., 2005; ʉʤʠʨʥʦʚ, ʂʦʨʦʚʢʦ, 2007] ʦʥʘ 

ʫʧʦʤʠʥʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʜʠʥʩʢʦʡ ʩʚʠʪʳ. ɺʦʟʨʘʩʪ ʝʸ ʪʦʯʥʦ ʥʝ ʫʩʪʘʥʦʚʣʝʥ, ʤʦʱʥʦʩʪʴ 

ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 600 ʤ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʥʘ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʟʘ ʩʯʸʪ ʨʘʟʤʳʚʘ ʧʦʪʫʭʰʠʭ 

ʩʠʣʫʨʠʡʩʢʦʡ (?) ʠ ʨʘʥʥʝïʩʨʝʜʥʝʜʝʚʦʥʩʢʠʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʢ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʫʩʣʦʚʠʷʭ [ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷé, 2000; ʉʤʠʨʥʦʚ, ʂʦʨʦʚʢʦ, 2007]. 

 

ʌʘʤʝʥʩʢʦïʨʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʡ ʦʢʨʘʠʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʵʪʘʧ ʚʫʣʢʘʥʠʟʤʘ 

ʉʨʝʜʠ ʬʘʤʝʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʢʦʥʜʠʭʠʥʩʢʦʡ ʠ 

ʚʦʩʪʦʯʥʦʩʘʬʴʷʥʦʚʩʢʦʡ ʪʦʣʱ, ʤʦʩʠʥʩʢʦʡ ʩʚʠʪʳ (ʩʤ. ʨʠʩʫʥʦʢ 5). 

ʇʦʨʦʜʳ ʢʦʥʜʠʭʠʥʩʢʦʡ ʪʦʣʱʠ (D3kn) ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʨʝʜʝʣʘʭ 

ʈʝʞʝʚʩʢʦʡ ʧʦʜʟʦʥʳ ɸʣʘʧʘʝʚʩʢʦ-ʊʝʯʝʥʩʢʦʡ ʟʦʥʳ. ɽʸ ʥʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʡ ʨʘʟʨʝʟ ʠʟʫʯʝʥ 

ʚ ʧʨʝʜʝʣʘʭ ʉʘʬʴʷʥʦʚʩʢʦʛʦ ʢʦʣʯʝʜʘʥʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɸ. ɺ. ʂʦʨʦʚʢʦ ʩ ʩʦʘʚʪʦʨʘʤʠ [1999, 

2007]. ɺ ʥʸʤ ʪʦʣʱʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʜʚʝ ʧʦʜʪʦʣʱʠ. ʆʥʘ ʧʨʦʥʠʟʘʥʘ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʜʘʡʢʘʤʠ 

(ʤʦʱʥʦʩʪʴʶ ʜʦ ʧʝʨʚʳʭ ʤʝʪʨʦʚ) ʛʘʙʙʨʦʜʦʣʝʨʠʪʦʚ, ʜʦʣʝʨʠʪʦʚ, ʧʦʨʬʠʨʦʚʳʭ ʙʘʟʘʣʴʪʦʚ, ʘʥʜʝʟʠʪʦʚ, 

ʜʘʮʠʪʦʚ, ʨʠʦʜʘʮʠʪʦʚ ʠ ʨʠʦʣʠʪʦʚ [ʂʦʨʦʚʢʦ ʠ ʜʨ., 2007]. ʂʦʥʪʘʢʪ ʩ ʥʠʞʝʣʝʞʘʱʠʤʠ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʧʦʚʩʝʤʝʩʪʥʦ ʪʝʢʪʦʥʠʯʝʩʢʠʡ [ʂʦʨʦʚʢʦ ʠ ʜʨ., 2007]. 
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ɺ ʩʪʨʦʝʥʠʠ ʥʠʞʥʝʡ ʧʦʜʪʦʣʱʠ (D3kn1, ʤʦʱʥʦʩʪʴʶ 380 ʤ) ʫʯʘʩʪʚʫʶʪ ʛʣʠʥʠʩʪʦ-ʢʨʝʤʥʝʚʳʝ 

ʧʦʨʦʜʳ ʩ ʝʜʠʥʠʯʥʳʤʠ ʧʘʯʢʘʤʠ ʩʧʠʣʠʪʦʠʜʦʚ ʠ ʚʘʨʠʦʣʠʪʦʚ (60 ʤ), ʣʘʚr ʙʘʟʘʣʴʪʦʠʜʦʚ ʠ 

ʘʥʜʝʟʠʪʦʚ ʧʦʨʬʠʨʦʚʳʭ ʩ ʧʣʘʩʪʘʤʠ ʠʟʚʝʩʪʥʷʢʦʚ ʩ ʬʦʨʘʤʠʥʠʬʝʨʘʤʠ ʰʘʤʝʡʩʢʦʛʦ ʠ 

ʯʝʧʯʫʛʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʦʚ, ʛʦʨʠʟʦʥʪʘʤʠ ʢʨʝʤʥʠʩʪʦ-ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʘʨʛʠʣʣʠʪʦʚ 

ʩ ʨʘʜʠʦʣʷʨʠʷʤʠ ʬʘʤʝʥʘ [ʉʤʠʨʥʦʚ, ʂʦʨʦʚʢʦ, 2007]. ʈʘʟʨʝʟ ʚʝʥʯʘʶʪ ʧʦʣʠʤʠʢʪʦʚʳʝ ʛʨʘʚʝʣʠʪʳ, 

ʧʝʩʯʘʥʠʢʠ, ʢʦʥʛʣʦʤʝʨʘʪʳ ʠ ʩʝʜʠʤʝʥʪʦʛʝʥʥʳʝ ʙʨʝʢʯʠʠ ʩ ʦʙʣʦʤʢʘʤʠ ʠʟʚʝʩʪʥʷʢʦʚ (ʜʦ 160 ʤ).  

ɺʝʨʭʥʷʷ ʧʦʜʪʦʣʱʘ (D3kn2, 340 ʤ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʣʦʱʘʜʠ 

ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʪʫʬʦʚ, ʪʫʬʬʠʪʦʚ, ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥrʭ ʧʦʨʦʜ ʩ ʧʦʜʯʠʥʝʥʥʳʤʠ ʧʘʯʢʘʤʠ 

ʵʬʬʫʟʠʚʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʦʩʥʦʚʥʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ, ʧʦ ʣʘʪʝʨʘʣʠ ʟʘʤʝʱʝʥʥʳʤ ʛʣʠʥʠʩʪʦ-

ʢʨʝʤʥʝʚʳʤʠ ʧʦʨʦʜʘʤʠ. ɺ ʦʙʣʦʤʢʘʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠʟ ʪʫʬʬʠʪʦʚ ʠ ʪʫʬʦʛʨʘʚʝʣʠʪʦʚ ʃ. ɻ. ʇʝʪʨʦʚʦʡ, 

ʊ. ʀ. ʉʪʝʧʘʥʦʚʦʡ, ɼ. ʀ. ʐʠʨʰʦʚʦʡ ʦʧʨʝʜʝʣʝʥʳ ʢʦʤʧʣʝʢʩr ʬʦʨʘʤʠʥʠʬʝʨ ʠ ʚʦʜʦʨʦʩʣʝʡ 

ʞʠʚʝʪʘïʬʨʘʥʘ ʠ ʬʨʘʥʘ (?) [ʂʦʨʦʚʢʦ ʠ ʜʨ., 1999]. ɺ ʢʨʝʤʥʝʚʳʭ ʧʦʨʦʜʘʭ ʦʧʨʝʜʝʣʝʥʳ ʨʘʜʠʦʣʷʨʠʠ 

ʬʘʤʝʥʘ [ʉʤʠʨʥʦʚ, ʂʦʨʦʚʢʦ, 2007].  

ɺʥʠʟ ʧʦ ʧʘʜʝʥʠʶ ʂʦʥʜʠʭʠʥʩʢʦʡ ʧʣʘʩʪʠʥʳ ʚ ʨʘʟʨʝʟʝ ʪʦʣʱʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʙʲʝʤ 

ʫʛʣʝʨʦʜʠʩʪʦ-ʛʣʠʥʠʩʪʦ-ʢʨʝʤʥʝʚʭr ʨʘʟʥʦʩʪʝʡ. ʇʦ ʧʨʦʩʪʠʨʘʥʠʶ ʥʘ ʩʝʚʝʨ ʩʨʝʜʠ ʛʣʠʥʠʩʪʦ-

ʢʨʝʤʥʝʚr ʭ ʧʦʨʦʜ ʩ ʦʙʠʣʠʝʤ ʨʘʜʠʦʣʷʨʠʡ ʬʘʤʝʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʣʘʩʪʳ (ʤʦʱʥʦʩʪʴʶ ʜʦ 

ʧʝʨʚʳʭ ʤʝʪʨʦʚ) ʫʛʣʝʨʦʜʠʩʪʦ-ʛʣʠʥʠʩʪʦ-ʢʨʝʤʥʝʚʳʭ ʧʦʨʦʜ ʠ ʫʛʣʝʨʦʜʠʩʪʳʭ ʘʣʝʚʨʠʪʦʚʳʭ ʠ 

ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ. ɼʘʣʝʝ, ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʉʳʯʝʚʢʘ ʨʘʟʨʝʟ (ʜʦ 550 ʤ) ʩʣʦʞʝʥ ʟʝʣʝʥʦʚʘʪʦ-

ʩʝʨʳʤʠ ʢʨʝʤʥʠʩʪʦ-ʛʣʠʥʠʩʪʳʤʠ ʧʦʨʦʜʘʤʠ ʩ ʝʜʠʥʠʯʥʳʤʠ ʧʘʯʢʘʤʠ ʘʬʠʨʦʚʳʭ ʙʘʟʘʣʴʪʦʠʜʦʚ ʠ 

ʣʦʢʘʣʴʥʳʤʠ (ʜʦ 300 ʤ) ʫʯʘʩʪʢʘʤʠ ʨʘʟʚʠʪʠʷ (ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ) ʧʦʣʠʤʠʢʪʦʚʳʭ 

ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʠ ʩʝʜʠʤʝʥʪʦʛʝʥʥʳʭ ʙʨʝʢʯʠʡ ʩ ʦʙʣʦʤʢʘʤʠ ʠʟʚʝʩʪʥʷʢʦʚ. ɿʜʝʩʴ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʨʘʟʨʝʟʘ ʦʙʥʘʞʝʥʳ ʢʨʠʥʦʠʜʥʦ-ʚʦʜʦʨʦʩʣʝʚʳʝ ʠʟʚʝʩʪʥʷʢʠ (ʜʦ 200 ʤ) [ʂʦʨʦʚʢʦ ʠ ʜʨ., 2007]. 

ʅʘ ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʝ ʩ. ʆʱʝʧʢʦʚʦ ʦʜʥʦʠʤʝʥʥʳʤ ʣʦʛʦʤ ʚʩʢʨʳʪʘ ʧʘʯʢʘ (ʤʦʱʥʦʩʪʴʶ 

ʦʢʦʣʦ 200 ʤ) ʪʦʥʢʦ ʧʝʨʝʩʣʘʠʚʘʶʱʠʭʩʷ ʩʝʨʳʭ, ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ, ʧʝʧʝʣʴʥʦ-ʩʝʨrʭ ʛʣʠʥʠʩʪʦ-

ʢʨʝʤʥʝʚʳʭ ʧʦʨʦʜ ʩ ʝʜʠʥʠʯʥʳʤʠ ʧʘʯʢʘʤʠ (ʤʦʱʥʦʩʪɹ ʶ ʜʦ ʧʝʨʚʳʭ ʜʝʩʷʪʢʦʚ ʩʘʥʪʠʤʝʪʨʦʚ) ʪʝʤʥʦ-

ʩʝʨʳʭ, ʯʝʨʥʳʭ, ʚʠʰʥʝʚʳʭ, ʛʦʣʫʙʦʚʘʪʳʭ. ɺ ʨʘʡʦʥʝ ʇʦʢʨʦʚʩʢʦʛʦ ʥʠʢʝʣʝʚʦʛʦ ʨʫʜʥʠʢʘ ʨʘʟʨʝʟ 

ʢʦʥʜʠʭʠʥʩʢʦʡ ʪʦʣʱʠ (ʤʦʱʥʦʩʪʴʶ ʦʢʦʣʦ 350 ʤ) ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥ ʫʛʣʝʨʦʜʠʩʪʦ-

ʢʨʝʤʥʠʩʪʦ-ʛʣʠʥʠʩʪʳʤʠ, ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʳʤʠ, ʛʣʠʥʠʩʪʦ-ʢʨʝʤʥʝʚʳʤʠ ʧʦʨʦʜʘʤʠ, 

ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʘʨʛʠʣʣʠʪʘʤʠ ʩ ʧʦʜʯʠʥʝʥʥʳʤʠ ʧʦ ʦʙʲʝʤʫ ʧʘʯʢʘʤʠ ʘʬʠʨʦʚʳʭ ʙʘʟʘʣʴʪʦʠʜʦʚ 

(ʤʦʱʥʦʩʪʴʶ ʜʦ ʧʝʨʚʳʭ ʜʝʩʷʪʢʦʚ ʤ) ʠ ʠʟʚʝʩʪʥʷʢʦʚ. ʄʦʱʥʦʩʪʴ ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʧʘʯʝʢ ʟʘʧʘʜʥʝʝ 

ʧʦʩʝʣʢʘ ʜʦʩʪʠʛʘʝʪ ʧʝʨʚʳʭ ʩʦʪʝʥ ʤʝʪʨʦʚ. ɺ ʥʠʭ ʦʧʨʝʜʝʣʝʥʳ ʢʦʤʧʣʝʢʩr  ʬʦʨʘʤʠʥʠʬʝʨ 

ʛʫʙʠʥʩʢʦʛʦ, ʰʘʤʝʡʩʢʦʛʦ ʠ ʯʝʧʯʫʛʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʦʚ [ʂʦʨʦʚʢʦ ʠ ʜʨ., 1999].  

ɺʦʩʪʦʯʥʦʩʘʬʴʷʥʦʚʩʢʘʷ ʪʦʣʱʘ (D3vs) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʣʦʢʘʣʴʥʦ ʚ ʧʨʝʜʝʣʘʭ ʈʝʞʝʚʩʢʦʡ 

ʧʦʜʟʦʥʳ, ʧʦʩʪʝʧʝʥʥʦ (ʯʝʨʝʟ ʯʘʩʪʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ) ʠʣʠ ʜʦʩʪʘʪʦʯʥʦ ʨʝʟʢʦ ʥʝʩʦʛʣʘʩʥʦ 

ʧʝʨʝʢʨʳʚʘʝʪ ʧʦʨʦʜʳ ʢʦʥʜʠʭʠʥʩʢʦʡ ʪʦʣʱʠ [ʂʦʨʦʚʢʦ ʠ ʜʨ., 2007]. ʆʩʥʦʚʥʦʡ ʨʘʟʨʝʟ ʪʦʣʱʠ (ʙʦʣʝʝ 
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400 ʤ) ʚʩʢʨʳʪ ʧʨʦʬʠʣʝʤ ʩʢʚʘʞʠʥ ʢ ʚʦʩʪʦʢʫ ʦʪ ʉʘʬʴʷʥʦʚʩʢʦʛʦ ʢʦʣʯʝʜʘʥʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ 

ʩʣʦʞʝʥ ʛʝʤʘʪʠʪʠʟʠʨʦʚʘʥʳʤʠ ʧʦʨʬʠʨʦʚʳʤʠ ʘʥʜʝʟʠʙʘʟʘʣʴʪʘʤʠ, ʘʥʜʝʟʠʪʘʤʠ ʠ ʙʘʟʘʣʴʪʘʤʠ, ʠʭ 

ʪʫʬʘʤʠ, ʪʫʬʬʠʪʘʤʠ, ʪʫʬʦʧʝʩʯʘʥʠʢʘʤʠ ʠ ʪʫʬʦʘʣʝʚʨʦʣʠʪʘʤʠ, ʛʣʠʥʠʩʪʦ-ʢʨʝʤʥʝʚʳʤʠ ʧʦʨʦʜʘʤʠ 

[ʂʦʨʦʚʢʦ ʠ ʜʨ., 2007; ʉʤʠʨʥʦʚ, ʂʦʨʦʚʢʦ, 2007]. 

ɺ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ ʩʝʚʝʨ ʦʪ ʫʧʦʤʷʥʫʪʦʛʦ ʨʘʟʨʝʟʘ ʚ ʩʦʩʪʘʚʝ ʪʦʣʱʠ ʥʘʯʠʥʘʶʪ ʧʨʝʦʙʣʘʜʘʪʴ 

ʨʘʟʥʦʦʙʣʦʤʦʯʥʳʝ ʛʝʤʘʪʠʪʠʟʠʨʦʚʘʥʥʳʝ ʪʫʬʳ ʧʦʨʬʠʨʦʚʳʭ ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚ, ʘ ʚ ʦʜʥʦʤ 

ʢʠʣʦʤʝʪʨʝ ʢ ʩʝʚʝʨʫ, ʥʠʞʝ ʉʘʬʴʷʥʦʚʩʢʦʛʦ ʧʘʢʝʪʘ ʧʣʘʩʪʠʥ, ʚʩʢʨʳʪ ʬʨʘʛʤʝʥʪ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʨʘʟʨʝʟʘ ʪʦʣʱʠ (50 ʤ). ʀʟʚʝʩʪʥʷʢʠ ʵʪʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʩʦʜʝʨʞʘʪ ʬʦʨʘʤʠʥʠʬʝʨʳ ʬʘʤʝʥʘ, ʚʦʟʨʘʩʪ 

ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʝʥ ʄ. ɺ. ʇʦʩʪʦʷʣʢʦ ʠ ʊ. ʀ. ʉʪʝʧʘʥʦʚʦʡ [ʂʦʨʦʚʢʦ ʠ ʜʨ., 1999]. ɺ ʥʘʧʨʘʚʣʝʥʠʠ 

ʥʘ ʶʛ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʵʬʬʫʟʠʚʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʪʦʣʱʠ ʧʨʦʩʣʝʞʝʥʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 1.8 ʢʤ. 

ɺʥʠʟ ʧʦ ʧʘʜʝʥʠʶ ɺʦʩʪʦʯʥʦ-ʉʘʬʴʷʥʦʚʩʢʦʛʦ ʧʘʢʝʪʘ ʵʢʩʧʣʦʟʠʚʥʝr ʦʙʨʘʟʦʚʘʥʠʷ ʪʦʣʱʠ 

ʧʨʦʩʣʝʞʝʥʳ ʩʢʚʘʞʠʥʘʤʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 2 ʢʤ ʜʦ ʛʣʫʙʠʥʳ ʚ 1100 ʤ [ʂʦʨʦʚʢʦ ʠ ʜʨ., 2007]. ɺ 

ʨʘʟʨʝʟʘʭ ʪʦʣʱʠ ʚʩʪʨʝʯʘʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʜʘʡʢʠ ʢʦʤʘʛʤʘʪʠʯʥʳʭ ʧʦʨʬʠʨʦʚʳʭ ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚ, 

ʘʥʜʝʟʠʪʦʚ ʠ ʛʘʙʙʨʦʜʦʣʝʨʠʪʦʚ. ʉ ʧʝʨʝʢʨʳʚʘʶʱʠʤʠ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ 

ʙʝʢʣʝʥʠʱʝʚʩʢʦʡ ʩʚʠʪʳ ʢʦʥʪʘʢʪ ʥʝʩʦʛʣʘʩʥʳʡ (ʚ ʨʘʡʦʥʝ ʦʟ. ʄʦʣʪʘʝʚʦ [ʂʦʨʦʚʢʦ ʠ ʜʨ., 2007]). 

ʄʦʩʠʥʩʢʘʷ ʪʦʣʱʘ (D3ms). ʆʩʘʜʦʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʪʦʣʱʠ ʠʤʝʶʪ ʦʛʨʘʥʠʯʝʥʥʦʝ ʨʘʟʚʠʪʠʝ 

ʚ ʈʝʬʪʠʥʩʢʦ-ʂʘʤʝʥʩʢʦʡ ʧʦʜʟʦʥʝ ɸʣʘʧʘʝʚʩʢʦ-ʊʝʯʝʥʩʢʦʡ ʟʦʥʳ. ʊʦʣʱʘ ʦʙʥʘʞʘʝʪʩ ̫ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʝʝ ʩ. ʂʣʝʚʘʢʠʥʩʢʦʝ ʠ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʪ ʩ. ʂʦʯʥʝʚʩʢʦʝ, ʩ ʨʘʟʤʳʚʦʤ ʧʝʨʝʢʨʳʚʘʷ 

ʥʠʞʝʣʝʞʘʱʠʝ ʧʦʨʦʜʳ ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʜʝʚʦʥʘ. ʂʦʥʪʘʢʪ ʪʦʣʱʠ ʩ ʧʝʨʝʢʨʳʚʘʶʱʝʡ 

ʪʫʨʥʝʡʩʢʦʡ ʙʝʢʣʝʥʠʱʝʚʩʢʦʡ ʩʚʠʪʦʡ ʥʝʩʦʛʣʘʩʥʳʡ [ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷé, 2000]. 

ʆʧʦʨʥʳʡ ʨʘʟʨʝʟ (350 ʤ) ʚ ʨʘʡʦʥʝ ʂʣʝʚʘʢʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʘʨʛʘʥʮʘ ʩʣʦʞʝʥ 

ʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ ʚʠʰʥʝʚʦ-ʩʝʨʳʤʠ ʠ ʩʝʨʦʚʘʪʦ-ʟʝʣʝʥʳʤʠ ʘʣʝʚʨʦʣʠʪʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ, 

ʪʫʬʦʧʝʩʯʘʥʠʢʘʤʠ, ʛʣʠʥʠʩʪʳʤʠ, ʢʨʝʤʥʠʩʪʦ-ʛʣʠʥʠʩʪʳʤʠ, ʢʨʝʤʥʝʚʳʤʠ ʧʦʨʦʜʘʤʠ ʩ ʛʦʨʠʟʦʥʪʘʤʠ 

ʛʨʘʚʠʡʥʳʭ ʧʦʣʠʤʠʢʪʦʚʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʧʝʩʯʘʥʠʢʦʚ, ʠʟʚʝʩʪʥʷʢʦʚ, ʢʨʘʩʥʦ-ʙʫʨʳʭ 

ʨʘʜʠʦʣʷʨʠʪʦʚ. ɺʦʟʨʘʩʪ ʪʦʣʱʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʷʤ ʬʦʨʘʤʠʥʠʬʝʨ ʠ ʢʦʥʦʜʦʥʪʦʚ (ʚʳʧʦʣʥʝʥʳ ɻ. ʅ. 

ɹʦʨʦʟʜʠʥʦʡ, ɺ. ʄ. ɹʦʛʦʷʚʣʝʥʩʢʦʡ) ï ʧʦʟʜʥʝʜʝʚʦʥʩʢʠʡ ʚ ʦʙʲʝʤʝ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʛʫʙʠʥʩʢʦʛʦ, 

ʰʘʤʝʡʩʢʦʛʦ ʠ ʯʝʧʯʫʛʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʦʚ ʬʘʤʝʥʩʢʦʛʦ ʷʨʫʩʘ [ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷé, 2000].  

ʋʩʣʦʚʠʷ ʥʘʢʦʧʣʝʥʠʷ. ɻʝʦʜʠʥʘʤʠʯʝʩʢʘ ̫ ʧʦʟʠʮʠʷ ʬʘʤʝʥʩʢʠʭ ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʪʦʣʱ ʥʝ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʟʥʘʯʥʦʡ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʪʥʝʩʝʥʠʝ ʦʙʝʠʭ ʢ ʦʢʨʘʠʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤʫ ʵʪʘʧʫ 

ʤʘʛʤʘʪʠʟʤʘ [ʉʤʠʨʥʦʚ, ʂʦʨʦʚʢʦ, 2007; ʉʤʠʨʥʦʚ, 2012], ʪʘʢ ʢʘʢ ñʚʫʣʢʘʥʠʪʳ ʦʙʝʠʭ ʪʦʣʱ ʥʝʩʫʪ 

ʯʝʨʪʳ ʛʠʙʨʠʜʠʟʘʮʠʠò [ʂʦʨʦʚʢʦ ʠ ʜʨ., 2007]. ɸʨʛʫʤʝʥʪʘʤʠ ʚ ʧʦʣʴʟʫ ʦʪʥʝʩʝʥʠʷ ʢ ʫʢʘʟʘʥʥʦʡ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʚʫʣʢʘʥʦʛʝʥʥʦʛʦ-ʦʙʣʦʤʦʯʥʳʭ ʠ ʦʙʣʦʤʦʯʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʧʨʦʜʫʢʪʦʚ ʨʘʟʨʫʰʝʥʠʷ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ 

ʩʣʘʥʮʝʚ ʵʧʠʜʦʪ-ʘʤʬʠʙʦʣʠʪʦʚʦʡ ʬʘʮʠʠ ʤʝʪʘʤʦʨʬʠʟʤʘ (ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚ ʧʦʨʦʜʘʭ 

ʢʦʥʜʠʭʠʥʩʢʦʡ ʩʚʠʪʳ [ʉʤʠʨʥʦʚ, ʂʦʨʦʚʢʦ, 2007]) ʠ ʩʝʨʧʝʥʪʠʥʠʪʦʚ [ʂʦʨʦʚʢʦ ʠ ʜʨ., 2007], ʘ ʪʘʢʞʝ 
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ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʦʡ ʪʠʧ ʚʫʣʢʘʥʠʟʤʘ. ʈʘʟʚʠʪʠʝ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʘʤʝʥʩʢʦï

ʨʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʵʪʘʧʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʥʘ ʥʝʙʦʣʴʰʦʤ ʫʜʘʣʝʥʠʠ ʢ ʚʦʩʪʦʢʫ ʦʪ 

ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʢ ʧʨʝʜʳʜʫʱʝʛʦ ʵʪʘʧʘ ʤʘʛʤʘʪʠʟʤʘ [ʉʤʠʨʥʦʚ, ʂʦʨʦʚʢʦ, 2007].  

ɺʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ ʢʦʥʜʠʭʠʥʩʢʦʡ ʩʚʠʪʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʪʝʩʥʦʤ 

ʧʘʨʘʛʝʥʝʟʝ ʩ ʚʫʣʢʘʥʦʛʝʥʥʳʤʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʜʫʰʝʯʥʳʤʠ ʣʘʚʘʤʠ, ʛʠʘʣʦʢʣʘʩʪʠʪʘʤʠ, 

ʚʦʜʦʦʪʣʦʞʝʥʥʳʤʠ ʪʫʬʘʤʠ) ʠ ʢʨʝʤʥʝʚʳʤʠ ʨʘʟʥʦʩʪʷʤʠ, ʩʢʦʨʝʝ ʚʩʝʛʦ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʦʙʩʪʘʥʦʚʢʘʭ (1ï2 ʢʤ ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ɸ. ɺ. ʂʦʨʦʚʢʦ ʩ 

ʩʦʘʚʪʦʨʘʤʠ [2007]). ʅʘʧʨʠʤʝʨ, ʚ ʨʘʟʨʝʟʝ ʚʝʨʭʥʝʡ ʧʦʜʪʦʣʱʠ ʚ ɹʦʨʦʫʭʠʥʩʢʦʤ ʙʣʦʢʝ ʈʝʞʝʚʩʢʦʡ 

ʧʦʜʟʦʥʳ, ɸ. ɺ. ʂʦʨʦʚʢʦ ʩ ʩʦʘʚʪʦʨʘʤʠ [2007] ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʡ ʠʟ ʭʘʨʘʢʪʝʨʥʳʭ ʯʝʨʪ ʦʪʤʝʯʝʥʳ 

ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʘʷ ʛʨʘʜʘʮʠʦʥʥʘʷ ʩʦʨʪʠʨʦʚʢʘ ʤʘʪʝʨʠʘʣʘ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʨʠʪʤʠʯʥʦʩʪʴʶ, 

ʥʘʣʠʯʠʝʤ ʦʧʦʣʟʥʝʚʳʭ ʩʢʣʘʜʦʢ, ʨʘʟʤʳʚʦʤ ʦʜʥʠʭ ʨʠʪʤʦʚ ʜʨʫʛʠʤʠ. ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, 

ʫʢʘʟʘʥʥʳʝ ʧʦʨʦʜʳ ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʚ ʤʝʜʠʘʣʴʥʳʭ ʠ ʧʨʦʢʩʠʤʘʣʴʥʳʭ ʯʘʩʪʷʭ ʛʣʫʙʦʢʦʚʦʜʥʳʭ 

ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ, ʪʦʛʜʘ ʢʘʢ ʚ ʙʦʣʝʝ ʜʠʩʪʘʣʴʥʳʭ ʯʘʩʪʷʭ (ʩʝʚʝʨʥʝʝ ʠ ʶʞʥʝʝ ʉʘʬʴʷʥʦʚʩʢʦʛʦ 

ʤʝʜʢʦʣʯʝʜʘʥʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ) ʧʨʝʦʙʣʘʜʘʶʪ ʢʨʝʤʥʝʚʳʝ ʠ ʛʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ. ʀʩʢʣʶʯʝʥʠʝ 

ʩʦʩʪʘʚʣʷʶʪ ʪʦʣʴʢʦ ʤʝʣʢʦʚʦʜʥʳʝ ʠʟʚʝʩʪʥʷʢʠ (ʧʝʨʚʳʝ ʩʦʪʥʠ ʤʝʪʨʦʚ), ʦʙʥʘʞʘʶʱʠʝʩʷ ʚ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʧʦ ʨ. ʉʳʯʝʚʢʘ ʠ ʟʘʧʘʜʥʝʝ ʇʦʢʨʦʚʩʢʦʛʦ ʥʠʢʝʣʝʚʦʛʦ ʨʫʜʥʠʢʘ. ɼʣʷ ʠʥʪʝʥʩʠʚʥʦ 

ʛʝʤʘʪʠʪʠʟʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʦʙʲʝʜʠʥʷʝʤʳʭ ʚ ʚʦʩʪʦʯʥʦʩʘʬʴʷʥʦʚʩʢʫʶ ʪʦʣʱʫ, ʠ ʩ 

ʨʘʟʤʳʚʦʤ ʣʠʙʦ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʢʦʥʜʠʭʠʥʩʢʫʶ ʪʦʣʱʫ, ʚʳʜʝʣʝʥʳ ʣʘʚʦʚʘʷ ʠ 

ʢɻʩʧʣʦʟʠʚʥʘʷ ʬʘʮʠʷ ʧʨʠʞʝʨʣʦʚʦʡ ʯʘʩʪʠ ʚʫʣʢʘʥʘ ʮʝʥʪʨʘʣʴʥʦʛʦ ʪʠʧʘ, ʘ ʦʞʝʣʝʟʥʝʥʠʝ ʩʚʷʟʳʚʘʝʪʩʷ 

ʩ ʩʫʙʘʵʨʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʦʙʨʘʟʦʚʘʥʠʷ [ʂʦʨʦʚʢʦ ʠ ʜʨ., 2007; ʉʤʠʨʥʦʚ, ʂʦʨʦʚʢʦ, 2007]. 

ʆʙʩʪʘʥʦʚʢʘ ʥʘʢʦʧʣʝʥʠʷ ʤʦʩʠʥʩʢʦʡ ʪʦʣʱʠ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʤʝʞʜʫʛʦʚʦʡ ʙʘʩʩʝʡʥ ʫʤʝʨʝʥʥʦʡ 

ʛʣʫʙʠʥʳ [ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷé, 2000]. 

 

ʉʦʙʩʪʚʝʥʥʦ ʪʝʨʨʠʛʝʥʥʳʝ ʪʦʣʱʠ 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʢʦʜʠʥʩʢʘ ̫ ʠ ʫʩʪʴʢʦʜʠʥʩʢʘ ̫ ʩʚʠʪr ʥʘʟʚʘʥʳ ʥʘʤʠ 

ʩʦʙʩʪʚʝʥʥʦ ʪʝʨʨʠʛʝʥʥʳʤʠ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʚ ʠʭ ʩʦʩʪʘʚʝ ʚ ʦʪʣʠʯʠʝ ʜʨʫʛʠʭ ʦʙʣʦʤʦʯʥʳʭ ʪʦʣʱ ʠ 

ʩʚʠʪ ʥʝ ʨʘʟʚʠʪʳ ʧʠʨʦʢʣʘʩʪʦ-ʦʩʘʜʦʯʥʳʝ ʠ ʵʢʩʧʣʦʟʠʚʥʦ-ʦʩʘʜʦʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠʣʠ ʢʦʤʧʦʥʝʥʪʳ, 

ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʠʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʩʚʷʟʴ ʩ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪɹ  ʁ(ʪʘʢʞʝ ʩʤ. ʛʣʘʚʫ 5). 

ʂʦʜʠʥʩʢʘʷ ʩʚʠʪʘ (D3kd). ʇʦʨʦʜʳ ʩʚʠʪr  ʩʣʘʛʘʶʪ ʙɧʣɹʰʫʶ ʯʘʩʪʴ ʂʦʜʠʥʩʢʦʛʦ ʙʣʦʢʘ ʚ 

ʈʝʬʪʠʥʩʢʦ-ʂʘʤʝʥʩʢʦʡ ʧʦʜʟʦʥʝ ɸʣʘʧʘʝʚʩʢʦ-ʊʝʯʝʥʩʢʦʡ ʟʦʥʳ. ɺʧʝʨʚʳʝ ʩʚʠʪʘ ʚʳʜʝʣʝʥʘ ɻ. ɸ. 

ʉʤʠʨʥʦʚʳʤ ʩ ʩʦʘʚʪʦʨʘʤʠ [1974] ʚ ʢʘʯʝʩʪʚʝ ʘʥʘʣʦʛʘ ʟʠʣʘʠʨʩʢʦʡ ʩʚʠʪʳ (ʩʦʚʤʝʩʪʥʦ ʩ ʬʘʤʝʥʩʢʦʡ 

ʫʩʪʴʢʦʜʠʥʩʢʦʡ ʩʚʠʪʦʡ), ʦʙʥʘʞʘʶʱʝʡʩʷ ʥʘ ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ʖʞʥʦʛʦ ʋʨʘʣʘ. ʅʘʠʙʦʣʝʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʡ ʨʘʟʨʝʟ (ʤʦʱʥʦʩʪʴʶ ʧʦʨʷʜʢʘ 950 ʤ) ʦʙʥʘʞʘʝʪʩʷ ʥʘ ʧʨʘʚʦʤ ʠ ʣʝʚʦʤ ʙʝʨʝʛʘʭ ʨ. 

ʀʩʝʪʴ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. ʂʘʤʝʥʩʢ-ʋʨʘʣʴʩʢʠʡ, ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʦʪ ʦʢʨʘʠʥʳ ʜ. ʂʦʜʠʥʢʘ ʜʦ ʩ. 

ʑʝʨʙʘʢʦʚʦ ʠ, ʯʘʩʪʠʯʥʦ, ʚʳʰʝ ʥʝʛʦ. ʆʪʜʝʣʴʥʳʝ ʚʳʭʦʜʳ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘ ʙʝʨʝʛʘʭ 
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ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʧʛʪ. ʉʠʥʷʯʠʭʘ, ʚ ʢʘʨʴʝʨʘʭ ʥʝʧʦʜʘʣʝʢʫ ʦʪ ʩ. ʏʝʨʝʤʭʦʚʦ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʨ. 

ʂʘʤʝʥʢʠ, ʚʳʩʪʫʧʳ ʠ ʛʨʠʚʢʠ ï ʚ ʨʘʟʨʝʟʝ ʧʦ ʂʦʜʠʥʩʢʦʤʫ ʣʦʛʫ (ʨʘʥʝʝ ʨʘʟʨʝʟ ʙʳʣ ʦʙʥʘʞʝʥ 

ʟʥʘʯʠʪʝʣʴʥʦ ʣʫʯhʝ ʠ ʷʚʣʷʣʩʷ ʯʘʩʪʴʶ ʩʪʨʘʪʦʪʠʧʘ [ʅʘʩʝʜʢʠʥʘ, ɿʝʥʢʦʚʘ, 1999]). ʉʚʠʪʘ ʩʣʦʞʝʥʘ 

ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʘʨʛʠʣʣʠʪʘʤʠ, ʧʦʜʯʠʥʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʧʩʝʬʠʪʦʣʠʪʦʚʳʝ ʨʘʟʥʦʩʪʠ, ʘʣʝʚʨʦʣʠʪʳ 

ʠ ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ. ʇʦ ʥʘʭʦʜʢʘʤ ʢʦʤʧʣʝʢʩʘ ʙʨʘʭʠʦʧʦʜ ʢʦʜʠʥʩʢʘ ̫ ʩʚʠʪʘ ʦʪʥʦʩʠʪʩʷ 

[ʅʘʩʝʜʢʠʥʘ, ɿʝʥʢʦʚʘ, 1999; ʏʫʚʘʰʦʚ, ɸʥʬʠʤʦʚ, 2008; ʄʠʟʝʥʩ ɸ., 2012ʘ] ʢ ʚʝʨʭʥʝʤʫ ʬʨʘʥʫ. 

ʉʚʠʪʘ ʟʘʣʝʛʘʝʪ ʥʘ ʙʫʛʨʠʩʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʚʝʩʪʥʷʢʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʢʦʥʪʘʢʪ ʩ ʧʦʜʩʪʠʣʘʶʱʠʤʠ 

ʧʦʨʦʜʘʤʠ ʥʝʠʟʚʝʩʪʝʥ [ʅʘʩʝʜʢʠʥʘ, ɿʝʥʢʦʚʘ, 1999; ʏʫʚʘʰʦʚ, ɸʥʬʠʤʦʚ, 2008]. ʂʦʥʪʘʢʪ ʩ 

ʧʝʨʝʢʨʳʚʘʶʱʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʣʠʙʦ ʥʝ ʦʙʥʘʞʝʥ [ʅʘʩʝʜʢʠʥʘ, ɿʝʥʢʦʚʘ, 1999]. 

ɺ ʨʘʟʨʝʟʝ ʩʚʠʪʳ (ʩʤ. ʦʧʠʩʘʥʠʝ ʪʦʣʱʠ VI ʚ ʨʘʟʜʝʣʝ 3.2) ʘʚʪʦʨʦʤ ʩʦʚʤʝʩʪʥʦ ʩ 

ʧʘʣʝʦʟʦʡʩʢʠʤ ʧʦʣʝʚʳʤ ʦʪʨʷʜʦʤ ʣʘʙʦʨʘʪʦʨʠʠ ʣʠʪʦʣʦʛʠʠ ʀɻɻ ʋʨʆ ʈɸʅ ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ, ʘ ʚ 

ʧʦʩʣʝʜʩʪʚʠʠ ʩʦʚʤʝʩʪʥʦ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ʣʘʙʦʨʘʪʦʨʠʠ ʧʘʣʝʦʚʫʣʢʘʥʠʟʤʘ ʠ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʛʝʦʜʠʥʘʤʠʢʠ ʀɻɻ ʋʨʆ ʈɸʅ ʠʟʫʯʝʥʘ [ʄʝʣʴʥʠʯʫʢ, ɺʦʣʯʝʢ, 2018] ʜʘʡʢʘ ʥʠʞʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ 

ʣʘʤʧʨʦʬʠʨʦʚ. ʆʧʠʩʘʥʳ, ʥʦ ʧʦʢʘ ʥʝ ʠʟʫʯʝʥʳ ʜʘʡʢʠ ʚ ʢʘʨʴʝʨʘʭ ʚʙʣʠʟʠ ʩ. ʏʝʨʝʤʭʦʚʦ. 

ʋʩʪʴʢʦʜʠʥʩʢʘʷ ʩʚʠʪʘ (D3uk) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʈʝʬʪʠʥʩʢʦ-ʂʘʤʝʥʩʢʦʡ ʠ ɸʣʘʧʘʝʚʩʢʦ-

ɸʡʙʳʢʫʣʴʩʢʦʡ ʧʦʜʟʦʥʘʭ [ʅʘʩʝʜʢʠʥʘ, ɿʝʥʢʦʚʘ, 1999; ʂʦʨʦʚʢʦ ʠ ʜʨ., 2007]. ɺ ʨʘʟʨʝʟʝ ʩʚʠʪʳ 

ʧʨʝʦʙʣʘʜʘʶʪ ʧʝʩʯʘʥʠʢʠ, ʘʨʛʠʣʣʠʪʳ ʠ ʢʦʥʛʣʦʤʝʨʘʪʳ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʜʘʥʥʳʤ 

[ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷé, 2000] ʧʦʨʦʜʳ ʩʚʠʪr ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʠ ʂʦʜʠʥʩʢʦʛʦ ʙʣʦʢʘ ʈʝʬʪʠʥʩʢʦ-ʂʘʤʝʥʩʢʦʡ ʧʦʜʟʦʥʳ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ ʠ ʩʦʛʣʘʩʥʦ ʪʦʯʢʝ 

ʟʨʝʥʠʷ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ [ʏʫʚʘʰʦʚ, ɸʥʬʠʤʦʚ, 2008] ʵʪʦ ʥʝ ʩʦʚʩʝʤ ʚʝʨʥʦ, ʪʘʢ ʢʘʢ 

ʫʩʪʴʢʦʜʠʥʩʢʠʝ ʛʣʫʙʦʢʦʚʦʜʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʂʦʜʠʥʩʢʦʛʦ 

ʙʣʦʢʘ (ʨʘʟʨʝʟ ʥʘ ʨ. ʀʩʝʪʴ, ʩʤ. ʨʘʟʜʝʣ 3.2). ʇʦ ʥʘʭʦʜʢʘʤ ʢʦʤʧʣʝʢʩʘ ʙʨʘʭʠʦʧʦʜ ʧʦʨʦʜʳ ʦʪʥʦʩʷʪʩʷ 

ʢ ʬʘʤʝʥʩʢʦʤʫ ʷʨʫʩʫ ʚʝʨʭʥʝʛʦ ʜʝʚʦʥʘ ʚ ʦʙʲʸʤʝ ʰʘʤʝʡʩʢʦʛʦ, ʯʝʧʯʫʛʦʚʩʢʦʛʦ ʠ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ 

ʭʚʦʱʝʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʦʚ [ʅʘʩʝʜʢʠʥʘ, ɿʝʥʢʦʚʘ, 1999]. ɺ ʨʘʟʨʝʟʝ ʥʘ ʨ. ʀʩʝʪʴ (ʩʤ. [ɺʦʣʯʝʢ, 

ʏʝʨʚʷʢʦʚʩʢʠʡ 2010, ʏʫʚʘh ʦʚ, ɸʥʬʠʤʦʚ 2008]) ʫʩʪʴʢʦʜʠʥʩʢʫʶ ʩʚʠʪʫ ʠʥʪʨʫʜʠʨʫʶʪ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʘʡʢʠ ʙʘʟʘʣʴʪʦʚ ʠ ʜʦʣʝʨʠʪʦʚ. ʂʦʥʪʘʢʪ ʫʩʪʴʢʦʜʠʥʩʢʦʡ ʩʚʠʪʳ ʩ 

ʧʝʨʝʢʨʳʚʘʶʱʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʣʠʙʦ ʥʝ ʦʙʥʘʞʝʥ. 

ʋʩʣʦʚʠʷ ʥʘʢʦʧʣʝʥʠʷ. ɺʦ ʚʚʝʜʝʥʠʠ ʥʘʤʠ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʛʝʥʝʟʠʩ ʢʦʜʠʥʩʢʦʡ ʩʚʠʪʳ ʩʯʠʪʘʝʪʩʷ ʪʦ ʤʝʣʢʦʚʦʜʥʳʤ, ʪʦ ʛʣʫʙʦʢʦʚʦʜʥʳʤ, 

ʦʜʥʘʢʦ, ʩʦʛʣʘʩʥʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʦʥʘ ʥʘʢʘʧʣʠʚʘʣʘʩʴ ʚ ʫʩʣʦʚʠʷʭ ʩʫʙʘʢʚʘʣʴʥʦʡ ʯʘʩʪʠ ʜʝʣʪɹʳ ʠ 

ʘʩʩʦʮʠʠʨʫʶʱʠʭʩʷ ʩ ʥʝʡ ʩʫʙʣʠʪʦʨʘʣʴʥʳʭ ʠ ʣʠʪʦʨʘʣʴʥr ʭ ʦʙʩʪʘʥʦʚʢʘʭ, ʪʦʛʜʘ ʢʘʢ ʫʩʪʴʢʦʜʠʥʩʢʘʷ 

ʩʚʠʪʘ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʦʪʥʦʰʝʥʠʠ ʧʦʩʣʝʜʥʝʡ ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʝ ʨʘʟʨʝʟʳ ʧʦʟʚʦʣʷʶʪ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʦʙʩʪʘʥʦʚʢʠ 

ʧʨʦʢʩʠʤʘʣʴʥʦʡ ʠ ʤʝʜʠʘʣʴʥʦʡ ʯʘʩʪʠ ʢʦʥʫʩʘ ʚʳʥʦʩʘ ʩʤʝʘhʥʥʦʛʦ ʪʠʧʘ. ʇʦʜʨʦʙʥʝʝ ʩʤ. ʛʣʘʚʫ 4. 
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ɺ ʦʪʥʦʰʝʥʠʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʧʦʟʠʮʠʠ ʙʘʩʩʝʡʥʘ (ʦʢʨʘʠʥʥʦʛʦ ʤʦʨʷ?), ʚ ʢʦʪʦʨʦʤ 

ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʫʢʘʟʘʥʥʳʝ ʪʦʣʱʠ ʜʣʷ ʧʦʟʜʥʝʬʨʘʥʩʢʦïʬʘʤʝʥʩʢʦʛʦ ʚʨʝʤʝʥʠ ʤʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ, 

ʯʪʦ ʦʥ ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝʣʘʭ ʬʦʨʤʠʨʫʁ ʝɦʡʩʷ ʘʢʢʨʝʮʠʦʥʥʦʡ ʦʢʨʘʠʥʳ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʛʦ 

ʢʦʥʪʠʥʝʥʪʘ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʚʨʝʤʷ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʜʠʥʩʢʦʡ ʩʚʠʪʳ ʦʪʚʝʯʘʝʪ ʥʘʯʘʣʫ ʧʨʦʮʝʩʩʘ 

ʘʢʢʨʝʮʠʠ ʥʘ ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ (ʩʤ. ʨʘʟʜʝʣ 5.4), ʯʪʦ, ʚ ʮʝʣʦʤ ʫʪʦʯʥʷʝʪ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʠʟʦʪʦʧʥʳʝ ʜʘʪʠʨʦʚʢʠ [ʇʝʪʨʦʚ ʠ ʜʨ., 2008]. 

ɼʘʡʢʠ, ʠʥʪʨʫʜʠʨʫʶʱʠʝ ʫʩʪʴʢʦʜʠʥʩʢʫʶ ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʢʦʜʠʥʩʢʫʶ ʩʚʠʪʳ, ʩʭʦʞʠ 

ʧʦ ʩʚʦʠʤ ʛʝʦʭʠʤʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʩ ʪʘʢʦʚʳʤʠ ʙʝʢʣʝʥʠʱʝʚʩʢʦʡ ʩʚʠʪʳ, ʘ ʦʪʣʠʯʠʷ ʦʪ ʥʠʭ 

ʦʙ̡ ʷʩʥʝʥʳ ʥʝʩʢʦʣʴʢʦ ʠʥʳʤʠ ʛʣʫʙʠʥʘʤʠ ʦʙʨʘʟʦʚʘʥʠʷ [ʄʝʣʴʥʠʯʫʢ, ɺʦʣʯʝʢ, 2018]. 

 

ʂʘʨʙʦʥʘʪʥrʝ ʪʦʣʠɦ 

ɺ ʈʝʞʝʚʩʢʦʡ ʠ ʈʝʬʪʠʥʩʢʦ-ʂʘʤʝʥʩʢʦʡ ʧʦʜʟʦʥʘʭ ʚʦʟʨʘʩʪʥʳʤ ʘʥʘʣʦʛʦʤ ʫʩʪʴʢʦʜʠʥʩʢʦʡ 

ʩʚʠʪʳ, ʚʦʩʪʦʯʥʦʩʘʬʴʷʥʦʚʩʢʦʡ, ʢʦʥʜʠʭʠʥʩʢʦʡ ʠ ʤʦʩʠʥʩʢʦʡ ʪʦʣʱ ʷʚʣʷʶʪʩʷ ʠʟʚʝʩʪʥʷʢʠ 

ʯʝʧʯʫʛʦʚʩʢʦʡ ʪʦʣɦ ʠ (D3ļp) ʩ ʬʘʫʥʦʡ (ʚ ʪʦʤ ʯʠʩʣʝ ʬʦʨʘʤʠʥʠʬʝʨʘʤʠ) ʬʘʤʝʥʘ [ʂʦʨʦʚʢʦ ʠ ʜʨ., 

2007] (ʀʥʬʦʨʤʘʮʠʦʥʥʳʡé, 2002). ʇʨʠʤʝʨʥʦ ʥʘ ʦʜʥʦʤ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʥʘʭʦʜʷʪʩʷ 

ʢʦʜʠʥʩʢʘʷ ʩʚʠʪʘ, ʢʣʝʚʘʢʠʥʩʢʘʷ ʠ ʠʟʚʝʩʪʥʷʢʠ ʩʦʭʘʨʚyʩʢʦʡ (D3sh) ʪʦʣʱʠ ʩ ʬʘʫʥʦʡ ʬʨʘʥʘ, 

ʠʟʚʝʩʪʥʷʢʠ ʤʘʩʣʝʥʥʠʢʦʚʩʢʦʡ ʪʦʣʱʠ ʩ ʬʘʫʥʦʡ ʞʠʚʝʪʘ (D2ms) ʠ ʥʠʟʳ ʤʘʤʠʥʩʢʦʡ, ʚʝʨʭʥʷʷ ʯʘʩʪʴ 

ʨʫʜ̫ʥʩʢʦʡ ʪʦʣɦʠ (ʀʥʬʦʨʤʘʮʠʦʥʥʳʡé, 2002). 

ʀʟʚʝʩʪʥʷʢʠ ʤʘʩʣʝʥʥʠʢʦʚʩʢʦʡ ʪʦʣʱʠ ʚʩʢʨʳʪʳ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʇʝʨʰʠʥʩʢʦʛʦ ʙʣʦʢʘ 

ʈʝʞʝʚʩʢʦʡ ʧʦʜʟʦʥʳ, ʘ ʪʘʢʞʝ ʥʘ ʶʞʥʦʤ ʬʣʘʥʛʝ ʉʘʬʴʷʥʦʚʩʢʦʛʦ ʢʦʣʯʝʜʘʥʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ɿʜʝʩʴ ʦʥʠ ʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʶʪ ʠʟʚʝʩʪʥʷʢʠ ʩ ʬʘʫʥʦʡ ʵʡʬʝʣʷ. ʂʦʥʪʘʢʪ ʩ ʬʨʘʥʩʢʠʤʠ 

ʢʘʨʙʦʥʘʪʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʪʘʢʞʝ ʩʦʛʣʘʩʥʳʡ (ʀʥʬʦʨʤʘʮʠʦʥʥʳʡé, 2002). ɺ ʩʪʨʘʪʦʪʠʧʝ, ʚ 

ʨʘʡʦʥʝ ʜ. ʄʘʩʣʝʥʥʠʢʦʚʘ (ʇʦʢʨʦʚʩʢʠʡ ʥʠʢʝʣʝʚʳʡ ʨʫʜʥʠʢ) ʪʦʣʱʘ ʟʘʣʝʛʘʝʪ ʚ ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʝʟʘ 

ʙʣʦʢʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʨʘʚʥʦʤʝʨʥʦ ʙʠʪʫʤʠʥʦʟʥʳʤʠ ʦʨʛʘʥʦʛʝʥʥʦ-ʜʝʪʨʠʪʦʚrʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ. 

ʇʦʨʦʜʳ ʚʤʝʱʘʶʪ ʬʦʨʘʤʠʥʠʬʝʨʳ, ʘʤʬʠʧʦʨ r ʠ ʦʜʠʥʦʯʥʳʝ ʢʦʨʘʣʣʳ ʞʠʚʝʪʩʢʦʛʦ ʚʦʟʨʘʩʪʘ 

(ʚʳʩʦʪʠʥʩʢʠʡ ʠ ʯʘʩʪʴ ʙʨʦʜʦʚʩʢʦʛʦ (?) ʛʦʨʠʟʦʥʪʘ). ʄʦʱʥʦʩʪʴ ʚʩʢʨʳʪʳʭ ʩʢʚʘʞʠʥʘʤʠ ʦʪʣʦʞʝʥʠʡ 

ʜʦʩʪʠʛʘʝʪ 260 ʤ (ʀʥʬʦʨʤʘʮʠʦʥʥʳʡé, 2002). 

ʉʦʭʘʨʚyʩʢʘʷ ʪʦʣʱʘ (200 ʤ) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʈʝʞʝʚʩʢʦʡ ʧʦʜʟʦʥʝ ʠ ʦʙʥʘʞʘʝʪʩʷ ʚ 

ʦʢʨʝʩʪʥʦʩʪ̫ ʭ ʩ. ʇʝʨʰʠʥʦ, ʜ. ʉʦʭʘʨʚyʦ ʠ ʚ ʨʘʡʦʥʝ ʩ. ʇʦʢʨʦʚʩʢʦʝ. ʇʦ ʥʘʭʦʜʢʘʤ ʬʦʨʘʤʠʥʠʬʝʨ, 

ʢʦʥʦʜʦʥʪʦʚ, ʙʨʘʭʠʦʧʦʜ, ʚʦʜʦʨʦʩʣʝʡ ʠ ʘʤʬʠʧʦʨ ʧʦʨʦʜ  rʦʪʥʦʩʷʪʩʷ ʢ ʬʨʘʥʩʢʦʤʫ ʷʨʫʩʫ ʚ ʦʙʲʸʤʝ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʙʨʦʜʦʚʩʢʦʛʦ ʠ ʛʫʙʠʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʦʚ [ʅʘʩʝʜʢʠʥʘ, ɿʝʥʢʦʚʘ, 1999; ʅʘʩʝʜʢʠʥʘ, 

ɹʦʨʦʟʜʠʥʘ, 1999; ɸʥʬʠʤʦʚ, ʏʫʚʘʰʦʚ, 2008, 2011; ʄʠʟʝʥʩ ɸ., 2012ʙ; ɸʥʬʠʤʦʚ, 2015], 

(ʀʥʬʦʨʤʘʮʠʦʥʥʳʡé, 2002). ɺ ʨʘʟʨʝʟʝ ñʇʝʨʰʠʥʦò ʦʙʥʘʞʘʶʪʩʷ ʩʝʨʳʝ ʠ ʨʦʟʦʚʘʪʳʝ 

ʧʝʣʠʪʦʤʦʬʨʥʳʝ ʤʘʩʩʠʚʥʳʝ ʠ ʙʨʝʢʯʠʝʚʠʜʥʳʝ ʠʟʚʝʩʪʥʢ̫ʠ, ʟʘʧʘʜʥʝʝ ʜ. ʉʦʭʘʨʚyʦ ï ʪʝʤʥʦ-ʩʝʨʳʝ 

ʦʨʛʘʥʦʛʝʥʥʦ-ʜʝʪʨʠʪʦʚʳʝ ʠʟʚʝʩʪʥʷʢʠ ʩ ʨʝʜʢʠʤʠ ʧʘʯʢʘʤʠ ʢʘʣʴʢʘʨʝʥʠʪʦʚ ʠ ʢʘʣʴʮʠʨʫʜʠʪʦʚ. 
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ʆʧʠʩʘʥʥʳʝ ʨʘʟʥʦʩʪʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʠ ʚ ʨʘʟʨʝʟʝ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩ. ʇʦʢʨʦʚʩʢʦʝ 

(ʀʥʬʦʨʤʘʮʠʦʥʥʳʡé, 2002). ɿʜʝʩʴ, ʚ ʚʝʨʭʥʠʭ 40 ʤ ʨʘʟʨʝʟʘ, ʚʩʪʨʝʯʘʪʁʩ̫ ʧʨʦʩʣʦʠ ʛʣʠʥʠʩʪʳʭ 

ʧʦʨʦʜ. ʂʦʥʪʘʢʪ ʩ ʧʝʨʝʢʨʳʚʘʶʱʠʤʠ ʬʘʤʝʥʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʩʦʛʣʘʩʥʳʡ (ʀʥʬʦʨʤʘʮʠʦʥʥʳʡé, 

2002) ʣʠʙʦ ʩ ʧʝʨʝʨʳʚʦʤ ʚ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ [ɸʥʬʠʤʦʚ, ʏʫʚʘʰʦʚ, 2008, 2011]. 

ʏʝʧʯʫʛʦʚʩʢʘʷ ʪʦʣʱʘ (ʧʦʨʷʜʢʘ 420 ʤ) ʦʙʥʘʞʘʝʪʩʷ ʣʠʙʦ ʚʩʢʨʳʪʘ ʩʢʚʘʞʠʥʘʤʠ ʚ ʪʝʭ ʞʝ 

ʨʘʡʦʥʘʭ ʈʝʞʝʚʩʢʦʡ ʧʦʜʟʦʥʳ, ʯʪʦ ʠ ʩʦʭʘʨʸʚʩʢʘʷ ʩʚʠʪʘ (ʀʥʬʦʨʤʘʮʠʦʥʥʳʡé, 2002). ʉʪʨʘʪʦʪʠʧ 

ʪʦʣʱʠ ʚʳʜʝʣʝʥ ʚ ʩʦʩʪʘʚʝ ʨʘʟʨʝʟʘ ñʇʝʨʰʠʥʦò. ɿʜʝʩʴ ʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ 

ʠʟʚʝʩʪʥʢ̫ʘʤʠ ï ʧʝʣʠʪʦʤʦʨʬʥʳʤʠ, ʦʙʣʦʤʦʯʥʳʤʠ, ʦʨʛʘʥʦʛʝʥʥʦ-ʜʝʪʨʠʪʦʚʳʤʠ, ʢʦʤʢʦʚʘʪʤrʠ, 

ʩʛʫʩʪʢʦʚʘʪʳʤʠ ï ʩ ʬʘʫʥʦʡ ʬʘʤʝʥʘ (ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʛʫʙʠʥʩʢʦʛʦ, ʰʘʤʝʡʩʢʠʡ, ʯʝʧʯʫʛʦʚʩʢʠʡ ʠ 

ʭʚʦʱʝʚʩʢʠʡ ʛʦʨʠʟʦʥʪʳ) [ʅʘʩʝʜʢʠʥʘ, ɿʝʥʢʦʚʘ, 1999; ʄʠʟʝʥʩ ɸ., 2012ʙ], (ʀʥʬʦʨʤʘʮʠʦʥʥʳʡé, 

2002). ʉʨʝʜʠ ʧʦʨʦʜ ʰʘʤʝʡʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʨʝʜʢʠʝ ʧʨʦʩʣʦʠ ʘʣʝʚʨʦʣʠʪʦʚ. ʂʦʥʪʘʢʪ 

ʩ ʚʳʰʝʟʘʣʝʛʘʶʱʠʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʩʦʛʣʘʩʥʳʡ (ʀʥʬʦʨʤʘʮʠʦʥʥʳʡé, 2002). 

ʋʩʣʦʚʠʷ ʥʘʢʦʧʣʝʥʠʷ. ʇʦʨʦʜʳ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʪʦʣʱ ʦʙʥʘʞʝʥʳ ʚ ʪʠʧʦʚʦʡ ʜʣʷ 

ʈʝʞʝʚʩʢʦʡ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʢʘʨʙʦʥʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳ ʤʝʩʪʥʦʩʪʠ ʥʘ ʛʨʘʥʠʮʝ ʈʝʞʝʚʩʢʦʡ ʠ 

ʈʝʬʪʠʥʩʢʦ-ʂʘʤʝʥʩʢʦʡ ʧʦʜʟʦʥ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʥʘ (ʢʘʨʙʦʥʘʪʥʘʷ ʧʣʘʪʬʦʨʤʘ) ʦʙʣʘʜʘʣʘ 

ʥʝʩʢʦʣʴʢʠʤʠ ʢʣʶʯʝʚʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ [ɼʫʙ, ʄʠʟʝʥʩ, 2018]. ɺʦ-ʧʝʨʚʳʭ, ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʘʥʠʷ 

ʜʣʷ ʥʝʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʦʪʫʭʰʘʷ ʚʫʣʢʘʥʠʯʝʩʢʘʷ ʜʫʛʘ [ʇʫʯʢʦʚ, 2000; ʄʠʟʝʥʩ ʠ ʜʨ., 2014] ʣʠʙʦ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪ [ʇʫʯʢʦʚ, 2000]. ɺʦ-ʚʪʦʨʳʭ, ʬʘʮʠʘʣʴʥʳʡ ʘʥʘʣʠʟ ʦʪʣʦʞʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ, ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ (ʩʤ., ʥʘʧʨʠʤʝʨ, ʨʠʩ. 3 ʚ [ɼʫʙ, ʄʠʟʝʥʩ, 2018 ʠ ʩʩʳʣʢʠ ʚ 

ʥʝʡ]), ʯʪʦ ʈʝʞʝʚʩʢʘʷ ʢʘʨʙʦʥʘʪʥʘʷ ʧʣʘʪʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʚ 

ʢʠʟʝʣʦʚʩʢʦʝ ʚʨʝʤʷ,  ʘʪʦʣʣʦʚʠʜʥʫʶ ʩʪʨʫʢʪʫʨʫ ʥʘʧʦʜʦʙʠʝ ʄʘʣʴʜʠʚʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, 

ʥʘʭʦʜɦ̫ʫʶʩʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʦʪʜʘʣʝʥʠʠ ʦʪ ʪʝʨʨʝʡʥʦʚ ʠ ʘʢʪʠʚʥʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʢ 

[ʄʠʟʝʥʩ ɻ. ʠ ʜʨ., 2012 ʠ ʩʩʳʣʢʠ ʚ ʥʝʡ]. 

ʅʝʠʟʚʝʩʪʥʦ, ʠʤʝʣʘ ʣʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʢʘʨʙʦʥʘʪʥʘʷ ʧʣʘʪʬʦʨʤʘ ʘʪʦʣʣʦʚʠʜʥʫʶ ʩʪʨʫʢʪʫʨʫ 

ʚ ʩʨʝʜʥʝʤ ʜʝʚʦʥʝ, ʦʜʥʘʢʦ, ʝʩʣʠ ʵʪʦ ʪʘʢ ʠ ʠʩʭʦʜʷ ʠʟ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʟʚʝʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʘʩʣʝʥʥʠʢʦʚʩʢʦʡ ʪʦʣʱʠ (ʦʨʛʘʥʦʛʝʥʥʦ-ʜʝʪʨʠʪʦʚʳʝ ʥʝʨʘʚʥʦʤʝʨʥʦ 

ʙʠʪʫʤʠʥʦʟʥʳʝ ʠʟʚʝʩʪʥʷʢʠ) ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʝʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ 

ʦʥʘ ʥʘʢʘʧʣʠʚʘʣʘʩʴ ʣʠʙʦ ʚ ʧʨʝʜʝʣʘʭ ʚʥʫʪʨʝʥʥʝʡ ʦʙʣʘʩʪʠ ʢʘʨʙʦʥʘʪʥʦʡ ʧʣʘʪʬʦʨʤ,r ʥʘʧʨʠʤʝʨ, ʚ 

ʧʦʥʠʞʝʥʠʷʭ ʨʝʣʴʝʬʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʤʳʚʘ ʦʨʛʘʥʦʛʝʥʥʳʭ ʧʦʩʪʨʦʝʢ ʠʣʠ ʧʝʨʝʦʪʣʦʞʝʥʠ̫ ʜʝʪʨʠʪʘ 

ʰʪʦʨʤʘʤʠ, ʣʠʙʦ ʥʘ ʝʸ ʩʢʣʦʥʘʭ ʚ ʙʦʣʝʝ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʦʙʩʪʘʥʦʚʢʘʭ, ʧʦʜʦʙʥʦ ʙʨʝʢʯʠʷʤ ʠ 

ʢʦʥʛʣʦʤʝʨʘʪʘʤ ʠʟ ʨʘʟʨʝʟʘ ʯʝʧʯʫʛʦʚʩʢʦʡ ʠ ʩʦʭʘʨʸʚʩʢʦʡ ʩʚʠʪ. 

ɼʣʷ ʬʨʘʥʩʢʦʛʦ ʚʨʝʤʝʥʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʢʘʢ ʩʘʤʠ ʦʨʛʘʥʦʛʝʥʥʳʝ ʧʦʩʪʨʦʡʢʠ, ʨʘʟʚʠʪʳʝ ʚ 

ʧʨʝʜʝʣʘʭ ʈʝʞʝʚʩʢʦʡ ʠʟʦʣʠʨʦʚʘʥʥʘʷ ʢʘʙʦʥʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳ, ʙʣʠʟ ʜ. ʉʦʭʘʨʸʚʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʢʘʣʴʮʠʤʠʢʨʦʙʥʦ-ʘʤʬʠʧʦʨʦʚʳʤʠ ʙʠʦʛʝʨʤʘʤʠ [ɸʥʬʠʤʦʚ, ʏʫʚʘʰʦʚ, 2008], ʪʘʢ ʠ ʬʘʮʠʠ, 

ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʟʘ ʩʯʝʪ ʠʭ ʨʘʟʤʳʚʘ: ʤʝʣʢʦʚʦʜʥʳʝ ï ʤʘʩʩʠʚʥʳʝ ʠ ʥʝʷʩʥʦʩʣʦʠʩʪʳʝ ʦʙʣʦʤʦʯʥʳʝ 
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ʠʟʚʝʩʪʥʷʢʠ, ʘ ʪʘʢʞʝ ʢʘʨʙʦʥʘʪʥrʝ ʙʨʝʢʯʠʠ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʚʦʟʚʳʰʝʥʠʷʤʠ, ʛʣʫʙʦʢʦʚʦʜʥʳʝ ï 

ʠʟʚʝʩʪʥʷʢʦʚʳʝ ʪʫʨʙʠʜʠʪʳ [ʄʠʟʝʥʩ, ʂʣʝʱʝʥʦʢ, 2005]. ʉʣʦʠʩʪʳʝ ʠʟʚʝʩʪʥʷʢʠ, ʥʘʢʘʧʣʠʚʘʚʰʠʝʩʷ ʚ 

ʬʘʤʝʥʩʢʦʝ ʚʨʝʤʷ, ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʦʙʣʘʩʪʷʭ ʢʘʨʙʦʥʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʦʣʠʪʦʚʳʤʠ ʠ ʧʝʣʦʠʜʥrʤʠ ʨʘʟʥʦʩʪʷʤʠ, ʩʣʦʝʚʘʪʳʤʠ ʫʟʦʨʯʘʪʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ. 

ɹʘʩʩʝʡʥ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʈʝʞʝʚʩʢʦʡ ʢʘʨʙʦʥʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳ ʙʳʣ ʩʚʷʟʘʥ ʩ ʄʠʨʦʚʳʤ ʦʢʝʘʥʦʤ, 

ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʥʘʣʠʯʠʝ ʵʢʩʢʫʨʩʦʚ ʥʘ ʢʨʠʚʦʡ ŭ13ʉ, ʷʚʣʷʶʱʝʝʩʷ ʦʪʨʘʞʝʥʠʝʤ ʥʠʞʥʝʛʦ ʠ 

ʚʝʨʭʥʝʛʦ ʂʝʣʴʚʘʩʩʝʨʦʚʩʢʠʭ ʩʦʙrʪʠʡ [ʄʠʟʝʥʩ ʠ ʜʨ., 2015, 2016 ʠ ʧʨ.]. 

 

ʉʝʜʠʤʝʥʪʘʮʠʦʥʥʳʝ ʙʘʩʩʝʡʥʳ9 

ɼʦʧʦʣʥʷʷ ʦʙʱʠʝ ʧʘʣʝʦʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ (ʩʤ. ʨʘʟʜʝʣ 1.2), ʧʦ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʩʦʩʪʘʚʘ ʣʦʢʘʣʴʥʳʭ ʪʦʣʱ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ (ʢʘʢ ʥʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ) ʤʠʥʠʤʫʤ ʪʨʠ 

ʙʘʩʩʝʡʥʘ ʩʝʜʠʤʝʥʪʘʮʠʠ: (1) ʤʝʞʜʫʛʦʚʳʡ, ʚ ʢʦʪʦʨʦʤ ʥʘʢʘʧʣʠʚʘʣʘʩʴ ʤʦʩʠʥʩʢʘʷ ʠ ʛʣʠʥʠʩʪʦ-

ʢʨʝʤʥʠʩʪʘʷ ʪʦʣʱʠ, (2) ʦʢʨʘʠʥʥʳʡ ʙʘʩʩʝʡʥ, ʩʫʱʝʩʪʚʦʚʘʚʰʠʡ ʩ ʧʦʟʜʥʝʬʨʘʥʩʢʦʛʦ ʚʨʝʤʝʥʠ ʚ 

ʧʨʝʜʝʣʘʭ ʬʦʨʤʠʨʫʶʱʝʡʩʷ ʘʢʪʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ; (3) ʙʘʩʩʝʡʥ, ʚ ʢʦʪʦʨʦʤ 

ʥʘʭʦʜʠʣʘʩʴ ʈʝʞʝʚʩʢʘ̫ ʠʟʦʣʠʨʦʚʘʥʥʘ ̫ʢʘʨʙʦʥʘʪʥʘʷ ʧʣʘʪʬʦʨʤʘ. 

ɺʚʠʜʫ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʘʣʣʦʭʪʦʥʥʦʛʦ ʟʘʣʝʛʘʥʠʷ (ʩʤ. ʨʘʟʜʝʣ 1.2) ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ 

ʞʠʚʝʪïʬʨʘʥʩʢʠʭ ʚʫʣʢʘʥʦʛʝʥʥʳʭ, ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʠ ʦʩʘʜʦʯʥʳʭ ʪʦʣʱ ʠ ʦʪʩʫʪʩʪʚʠʷ 

ʜʝʪʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠ ʧʘʣʠʥʩʧʘʩʪʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ, ʦʧʨʝʜʝʣʝʥʠ ̫ ʘʤʧʣʠʪʫʜ ʠ 

ʥʘʧʨʘʚʣʝʥʠʡ ʧʝʨʝʤʝʱʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʧʣʘʩʪʠʥ ʧʦʢʘ ʥʝʚʦʟʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʢʘʢ 

ʩʦʦʪʥʦʩʠʣʠʩʴ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʙʘʩʩʝʡʥʳ ʩʝʜʠʤʝʥʪʘʮʠʠ. 

 
9 ɺ ʢʘʯʝʩʪʚʝ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʛʦ ʙʘʩʩʝʡʥʘ ʠʣʠ ʙʘʩʩʝʡʥʘ ʩʝʜʠʤʝʥʪʘʮʠʠ ʤʳ, ʚʩʣʝʜ ʟʘ [ʊʠʤʦʬʝʝʚ, 1978] 

ʧʦʥʠʤʘʝʤ ʫʯʘʩʪʦʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʢʣʶʯʘʶʱʠʡ ʢʘʢ ʪʝʨʨʠʪʦʨʠʶ ʢʦʥʝʯʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʦʩʘʜʢʘ, ʪʘʢ ʠ 

ʦʢʨʫʞʘʚʰʠʝ ʝ yʧʣʦʱʘʜʠ ʤʦʙʠʣʠʟʘʮʠʠ ʠ ʧʝʨʝʥʦʩʘ ʚʝʱʝʩʪʚʘ. 
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ɻʃɸɺɸ 2. ʄɸʊɽʈʀɸʃ ʀ ʄɽʊʆɼʀʂɸ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʂʦʤʧʣʝʢʩʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʫʩʣʦʚʠʡ ʩʝʜʠʤʝʥʪʘʮʠʠ ʠ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʢʦʜʠʥʩʢʦʡ ʠ 

ʫʩʪʴʢʦʜʠʥʩʢʦʡ ʩʚʠʪ ʚʢʣʶʯʘʣʦ ʧʦʣʝʚʦʝ ʦʧʠʩʘʥʠʝ ʥʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʨʘʟʨʝʟʦʚ, ʦʪʙʦʨ 

ʦʙʨʘʟʮʦʚ ʥʘ ʰʣʠʬʳ ʠ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʚʳʧʦʣʥʝʥʳ ʚ ʎʝʥʪʨʝ 

ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ñɻʝʦʘʥʘʣʠʪʠʢò, ʀɻɻ ʋʨʆ ʈɸʅ), ʚ ʪʦʤ ʯʠʩʣʝ ʪʝʨʤʠʯʝʩʢʠʡ, 

ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʡ, ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʳʡ ʘʥʘʣʠʟʳ ʠ ʤʝʪʦʜ ICP-MS (ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʷ 

ʩ ʠʥʜʫʢʪʠʚʥʦ ʩʚʷʟʘʥʥʦʡ ʧʣʘʟʤʦʡ). ʇʨʠ ʵʪʦʤ ʛʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ ʠʟʫʯʘʣʠʩʴ ʧʦʣʥʳʤ ʩʧʝʢʪʨʦʤ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʝʩʯʘʥʠʢʠ ï ʚ ʦʩʥʦʚʥʦʤ ʧʨʠ ʧʦʤʦʱʠ ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ 

ʘʥʘʣʠʟʘ ʠ ʤʝʪʦʜʘ ICP-MS, ʪʘʢ ʢʘʢ ʚ ʠʭ ʩʣʫʯʘʝ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʡ ʠ ʪʝʨʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʥʝ ʚ 

ʩʦʩʪʦʷʥʠʠ ʧʦʣʥʦʩʪʴʶ ʦʭʚʘʪʠʪʴ ʤʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʚʘʣʦʚʦʡ ʧʨʦʙʳ, ʠ ʧʨʝʜʧʦʯʪʝʥʠʝ ʙʳʣʦ 

ʦʪʜʘʥʦ ʰʣʠʬʘʤ. ɼʘʥʥʳʝ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʧʝʩʯʘʥʠʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩ ɹ ʚ 

ʢʘʯʝʩʪʚʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʠ ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʘ ʮʝʤʝʥʪʘ. 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣɹʪʘʪʦʚ ʧʦʣʝʚʦʛʦ ʦʧʠʩʘʥʠ̫ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʠʢ 

ʬʘʮʠʘʣʴʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ (ʩʤ., ʥʘʧʨʠʤʝʨ, [ʌʨʦʣʦʚ, 1995, ʛʣ. 18 ʠ 19 ʠ ʩʩʳʣʢʠ ʚ ʥʠʭ]). 

ɼʣ ̫ʜʘʥʥʭr ʦ ʚʝʱʝʩʪʚʝʥʥʦʤ ʩʦʩʪʘʚʝ ï ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʠʪʦʭʠʤʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ ʠ ʭʠʤʠʯʝʩʢʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʗ. ʕ. ʖʜʦʚʠʯʘ ʠ ʄ. ʇ. ʂʝʪʨʠʩ [2000], ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʠ ʛʝʥʝʪʠʯʝʩʢʠʭ (ʚ 

ʪʦʤ ʯʠʩʣʝ ʤʦʜʫʣʴʥʳʭ) ʜʠʘʛʨʘʤʤ, ʨʘʟʣʠʯʥʳʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ. ɺ 

ʭʦʜʝ ʧʨʦʮʝʜʫʨʳ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʠʪʦ- ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʤʠ ʙʳʣʦ 

ʦʙʨʘʱʝʥʦ ʚʥʠʤʘʥʠʝ ʥʘ ʪʘʢʠʝ ʝʸ ʤʦʤʝʥʪʳ ʢʘʢ: 1) ʫʩʪʘʥʦʚʣʝʥʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʣʠʪʦ-, ʧʝʪʨʦ- ʠ 

ʭʝʤʦʪʠʧʦʚ; 2) ʨʘʩʩʤʦʪʨʝʥʠʝ ʛʝʦʭʠʤʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʢʦʨʨʝʣʷʮʠʡ; 3) ʩʨʘʚʥʝʥʠʝ ʩ ʨʝʘʣʥɹ ʤrʠ 

ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ ʠ ʵʪʘʣʦʥʘʤʠ; 4) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʢʪʫʘʣʴʥʳʭ ʜʠʩʢʨʠʤʠʥʘʥʪʥʳʭ 

ʜʠʘʛʨʘʤʤ, ʠʥʜʠʢʘʪʦʨʦʚ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʩʝʜʠʤʝʥʪʦ- ʠ ʜʠʘʛʝʥʝʟʝ; 5) ʧʦʜʪʚʝʨʞʜʝʥʠʝ 

ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʥʜʠʢʘʪʦʨʦʚ. ɺ ʩʞʘʪʦʡ ʬʦʨʤʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʡ ʤʝʪʦʜʠʢʠ ʦʧʠʩʘʥʦ ʜʣʷ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʚ ʥʘʰʝʡ ʨʘʙʦʪʝ [ʄʝʣʴʥʠʯʫʢ, 2020], 

ʙʦʣʝʝ ʰʠʨʦʢʦ, ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʘʨʛʠʣʣʠʪʦʚ ʠ ʘʩʩʦʮʠʠʨʫʶʱʠʭʩʷ ʩ ʥʠʤʠ ʧʦʨʦʜ ï ʜʘʣʝʝ ʚ ʪʝʢʩʪʝ, 

ʦʪʯʘʩʪʠ ʚ ʨʘʟʜʝʣʘʭ 5.3ï5.5. ʉʬʦʨʤʠʨʦʚʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʥʝ 

ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʦʡ, ʦʜʥʘʢʦ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʝʸ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʟʚʦʣʠʪ ʠʟʙʝʞʘʪʴ 

ʧʦʜʦʙʥʳʭ ʚʳʚʦʜʦʚ: ñʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʣʠʯʥʦʡ 

ʩʦʣʝʥʦʩʪʠ ʙʘʩʩʝʡʥʘò ʠʣʠ ñʘʥʘʣʠʟ ʢʦʥʮʝʥʪʨʘʮʠʡ ʵʣʝʤʝʥʪʦʚ-ʧʨʠʤʝʩʝʡ ʥʝ ʧʦʟʚʦʣʷʝʪ ʢʦʨʨʝʢʪʥʦ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʛʠʜʨʦʬʘʮʠʠò ʠ ʧʨʦʯʠʝ. 

ʂʦʥʝʯʥʦʡ ʮʝʣʴʶ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʨʘʙʦʪ ̫ʚʣʷʣʠʩʴ ʧʘʣʝʦʨʝʢʦʥʩʪʨʫʢʮʠʠ ʙʦʣʝʝ ʢʨʫʧʥʳʭ 

ʤʘʩh ʪʘʙʦʚ, ʯʝʤ ʧʨʠ ʬʘʮʠʘʣʴʥʦʤ ʘʥʘʣʠʟʝ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʫʢʘʟʘʥʥʳʭ ʪʦʣʱ ʧʦʣʥʦʩʪʴʶ 

ʧʦʜʯʠʥʷʝʪʩʷ ʮʝʣʠ ʩʪʘʜʠʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ï ʨʘʩʰʠʬʨʦʚʢʝ ʧʨʠʟʥʘʢʦʚ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʦʚ ʣʠʪʦʛʝʥʝʟʘ 

(ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ, ʢʘʢ ʝʛʦ ʧʦʥʠʤʘʣ ɺ. ʊ. ʌʨʦʣʦʚ [1992]), ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ 

ʩʦʩʪʘʚʝ ʠ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ [ʗʧʘʩʢʫʨʪ, ʂʘʨʧʦʚʘ, 2016]. 
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2.1. ʆʧʠʩʘʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʬʘʮʠʘʣʴʥʦ-ʛʝʥʝʪʠʯʝʩʢʘʷ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ʆʙʥʘʞʝʥʠʷ. ɸʚʪʦʨʦʤ ʠʟʫʯʝʥʳ ʦʙʥʘʞʝʥʠʷ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʧʨʝʜʝʣʘʭ ʂʦʜʠʥʩʢʦʛʦ ʙʣʦʢʘ 

(ʨʠʩʫʥʦʢ 6) ʠ ʷʚʣʷʶʱʠʝʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʩʦʭʨʘʥʠʚʰʠʤʠʩʷ. ʀʭ 

ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʠ ʚʦʟʨʘʩʪʥʘʷ ʧʨʠʚʷʟʢʘ ʧʨʠʚʝʜʝʥ  rʚ ʪʘʙʣʠʮʝ 1. ʂʦʜʠʥʩʢʘʷ ʩʚʠʪʘ ʦʧʠʩʘʥʘ ʚ 

ʨʘʟʨʝʟʘʭ ʧʦ ʦʙʦʠʤ ʙʝʨʝʛʘʤ (ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ) ʨ. ʀʩʝʪʴ ʥʘ ʚʩʸʤ ʧʨʦʪʷʞʝʥʠʠ ʦʪ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʳ 

ʜ. ʂʦʜʠʥʢʘ ʜʦ ʩ. ʑʝʨʙʘʢʦʚʦ ʠ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ ʥʝʛʦ, ʧʨʘʢʪʠʯʝʩʢʠ ʜʦ ʩʣʠʷʥʠʷ ʨʨ. ʀʩʝʪʴ ʠ 

ʂʘʤʳʰʝʥʢʘ (1 ʥʘ ʨʠʩʫʥʢʝ 6), ʠ ʚ ʢʘʨʴʝʨʘʭ ʶʛʦ-ʟʘʧʘʜʥʝʝ ʦʪ ʩ. ʏʝʨʝʤʭʦʚʦ (3 ʥʘ ʨʠʩʫʥʢʝ 6). 

ʋʩʪʴʢʦʜʠʥʩʢʘʷ ʩʚʠʪʘ ʠʟʫʯʝʥʘ ʧʦ ʜʚʫʤ ʨʘʟʨʝʟʘʤ ï ʚʳʰʝ ʩ. ʑʝʨʙʘʢʦʚʦ ʠ ʚ ʢʘʨʴʝʨʝ ʥʘ ʦʢʨʘʠʥʝ ʜ. 

ʂʦʜʠʥʢʘ (2 ʥʘ ʨʠʩʫʥʢʝ 6). ɼʣʷ ʟʘʜʝʨʥʦʚʘʥʥʳʭ ʥʳʥʝ ʪʦʣʱ, ʦʧʠʩʘʥʥʳʭ ʧʦ ʧʨʘʚʦʤʫ ʙʝʨʝʛʫ ʨ. 

ʀʩʝʪʴ ʠ ʚ ʂʦʜʠʥʩʢʦʤ ʣʦʛʫ ɸ. ʃ. ɸʥʬʠʤʦʚʳʤ, ɹ. ʀ. ʏʫʚʘʰʦʚʳʤ, ɸ. ɻ. ʄʠʟʝʥʩ, ʅ. ɸ. ʅʘʩʝʜʢʠʥʦʡ 

ʠ ɻ. ɻ. ɿʝʥʢʦʚʦʡ [ʅʘʩʝʜʢʠʥʘ, ɿʝʥʢʦʚʘ, 1999; ɸʥʬʠʤʦʚ, ʏʫʚʘʰʦʚ, 2005; ɸʥʬʠʤʦʚ, 2006; 

ʏʫʚʘʰʦʚ, ɸʥʬʠʤʦʚ, 2008; ʄʠʟʝʥʩ ɸ., 2012ʙ], ʧʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʚ ʨʘʟʜʝʣʝ 3.1. 

ʇʦʣʝʚʦʝ ʦʧʠʩʘʥʠʝ, ʬʘʮʠʘʣʴʥʳʡ ʠ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ʇʨʠ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʠ ʜʘʣʴʥʝʡʰʝʤ ʘʥʘʣʠʟʝ ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʘʢʠʝ ʧʦʥʷʪʠʷ ʢʘʢ ʩʣʦʡ, ʧʣʘʩʪ, ʧʘʯʢʘ, ʣʠʪʦʪʠʧ, 

ʩʣʦʝʚʘʷ ʘʩʩʦʮʠʘʮʠʷ (ʉɸ), ʮʠʢʣʠʪ, ʛʝʥʝʪʠʯʝʩʢʠʡ ʪʠʧ ʠ ʬʘʮʠʷ. 

ɺ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʥʳʝ (ʖ. ɸ. ɾʝʤʯʫʞʥʠʢʦʚ [1950], ʅ. ɹ. 

ɺʘʩʩʦʝʚʠʯ [1958], ʃ. ʅ. ɹʦʪʚʠʥʢʠʥʘ [1962, 1965], ɺ. ʊ. ʌʨʦʣʦʚ [1992], ɺ. ʇ. ɸʣʝʢʩʝʝʚ [2006] ʠ 

ʜʨʫʛʠʝ), ʠʥʦʛʜʘ ʧʦʣʥʦʩʪʴ  ʁʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ, ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʛʦ, ʢʘʢ ʩʦʦʪʥʦʩʷʪʩʷ 

ʪʝʨʤʠʥʳ ʧʣʘʩʪ ʠ ʩʣʦʡ. ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ ʢʘʩʘʝʪʩʷ ʤʦʥʦ- ʣʠʙʦ ʧʦʣʠʬʘʮʠʘʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʩʠʥʭʨʦʥʥʦʩʪʠ ʠʣʠ ʘʩʠʥʭʨʦʥʥʦʩʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʵʪʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʝʜʠʥʠʮ. ʆʜʥʘʢʦ ʚ ʥʘʰʝʤ 

ʩʣʫʯʘʝ, ʢʦʛʜʘ ʥʝʚʦʟʤʦʞʥʦ ʠhʨʦʢʦ ʧʨʦʩʣʝʜʠʪʴ ʣʘʪʝʨʘʣʴʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ, ʨʘʩʩʤʦʪʨʝʥʠʝ ʵʪʠʭ 

ʘʩʧʝʢʪʦʚ ʪʝʨʤʠʥʦʚ ñʧʣʘʩʪò ʠ ñʩʣʦʡò ʷʚʣʷʝʪʩʷ ʠʟʙʳʪʦʯʥʳʤ, ʥʘ ʧʝʨʝʜʥʠʡ ʧʣʘʥ ʚʳʭʦʜʠʪ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʝ ʵʪʠʭ ʧʦʥʷʪʠʡ ʚ ʩʚʝʪʝ ʚʝʨʪʠʢʘʣʴʥʦʡ ʚʘʨʠʘʪʠʚʥʦʩʪʠ. ʆʙʘ ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʚ 

ʦʪʥʦʰʝʥʠʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʪʝʣ, ʦʛʨʘʥʠʯʝʥʥʳʭ ʢʨʦʚʣʝʡ ʠ ʧʦʜʦʰʚʦʡ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʥʘʩʣʦʝʥʠʷ ʠʣʠ ʥʘʧʣʘʩʪʦʚʘʥʠʷ), ʠ ʠʭ ʦʪʣʠʯʠʝ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʩʣʦʡ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʤʝʞʥʳʭ, ʪʦ ʝʩʪʴ ʧʦʜʩʪʠʣʘʶʱʠʭ ʠ ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʦʪʣʦʞʝʥʠʡ/ʩʣʦʝʚ, 

ʝʩʣʠ ʥʝ ʧʦ ʚʝʱʝʩʪʚʝʥʥʦʤʫ ʩʦʩʪʘʚʫ, ʪʦ ʧʦ ʪʝʢʩʪʫʨʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ, ʘ ʧʣʘʩʪ ï ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʚʝʱʝʩʪʚʝʥʥʳʤ ʩʦʩʪʘʚʦʤ. ʇʣʘʩʪ ʤʦʞʝʪ ʙʳʪʴ ʨʘʚʝʥ ʩʣʦʶ, ʘ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʝʚ. 

ʇʣʘʩʪʳ ʠʣʠ ʩʣʦʠ ʚ ʨʘʟʨʝʟʝ ʦʙʨʘʟʫʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʧʦ ʤʦʱʥʦʩʪʠ ʤʥʦʛʦʩʣʦʠ ï ʧʘʯʢʠ 

[ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡé, 2006], ï ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʥʝʢʦʪʦʨʦʡ ʦʙʱʥʦʩʪʴʶ ʧʨʠʟʥʘʢʦʚ ʠʣʠ 

ʦʜʥʠʤ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʠʟʥʘʢʦʤ, ʢʦʪʦʨʳʡ ʦʪʣʠʯʘʝʪ ʠʭ ʦʪ ʩʤʝʞʥʳʭ.  

ʇʦʜ ʣʠʪʦʪʠʧʦʤ ʤʳ, ʚʩʣʝʜ ʟʘ ɺ. ʊ. ʌʨʦʣʦʚʳʤ [1965, 1984, 1992, 1995], ʧʦʥʠʤʘʝʤ 

ñʪʠʧʠʯʥʳʡ ʩʣʦʡ ʠʣʠ ʫʩʪʦʡʯʠʚʳʡ ʢʦʤʧʣʝʢʩ ʧʝʨʚʠʯʥʳʭ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ (ʣʠʪʦʛʝʥʝʪʠʯʝʩʢʠʭ) 

ʧʨʠʟʥʘʢʦʚ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʡ, ʚʦ-ʧʝʨʚʳʭ, ʦ ʩʧʦʩʦʙʝ ʦʙʨʘʟʦʚʘʥʠʷ, ... ʘ, ʚʦ-ʚʪʦʨʳʭ, ʦʙ ʫʩʣʦʚʠʷʭ  
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1ï8 ï ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʧʦʨʦʜ: 1ï3 ï ʩʠʣʫʨʠʡʩʢʘʷ ʩʠʩʪʝʤʘ (ʦʪʜʝʣʳ: 1 ï ʥʠʞʥʠʡ, 

2 ï ʥʠʞʥʠʡ/ʚʝʨʭʥʠʡ, 3 ï ʚʝʨʭʥʠʡ); 4ï6 ï ʜʝʚʦʥʩʢʘʷ ʩʠʩʪʝʤʘ (ʦʪʜʝʣʳ: 4 ï ʥʠʞʥʠʡ, 5 ï ʩʨʝʜʥʠʡ, 6 ï ʚʝʨʭʥʠʡ); 

7ï8 ï ʢʘʤʝʥʥʦʫʛʦʣʥɹʘʷ ʩʠʩʪʝʤʘ (ʦʪʜʝʣʳ: 7 ï ʥʠʞʥʠʡ, 8 ï ʩʨʝʜʥʠʡ); 9 ï ʚʳʭʦʜʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʥʠʞʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʧʦʨʦʜ ʙʝʢʣʝʥʠʱʝʚʩʢʦʡ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ; 10 ï ʠʟʫʯʝʥʥʳʝ ʨʘʟʨʝʟ :r 1 ï ʥʘ ʨ. 

ʀʩʝʪʴ, 2 ï ʢʘʨʴʝʨ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʂʦʜʠʥʩʢʦʛʦ ʣʦʛʘ, 3 ï ʦʙʥʘʞʝʥʠʷ ʠ ʢʘʨʴʝʨʳ ʚ ʨʘʡʦʥʝ ʩ. ʏʝʨʝʤʭʦʚʦ. ɼʣʠʥʘ 

ʤʘʩʰʪʘʙʥʦʡ ʣʠʥʝʡʢʠ 2 ʢʤ. 

ʈʠʩʫʥʦʢ 6. ʈʘʩʧʦʣʦʞʝʥʠʝ ʠʟʫʯʝʥʥʳʭ ʨʘʟʨʝʟʦʚ ʚ ʧʨʝʜʝʣʘʭ ʂʦʜʠʥʩʢʦʛʦ ʙʣʦʢʘ. ɺʳʧʦʣʥʝʥʦ ʩ 

ʠʩʧʦʣɹʟʦʚʘʥʠʝʤ [ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷé, 2000] 
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ʊʘʙʣʠʮʘ 1. ɻʝʦʛʨʘʬʠʯʝʩʢʘʷ ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʧʨʠʚʷʟʢʘ ʠʟʫʯʝʥʥʳʭ ʨʘʟʨʝʟʦʚ 

ʈʘʟʨʝʟʳ ʉʚʠʪʘ ɻʦʨʠʟʦʥʪ ʂʦʦʨʜʠʥʘʪʳ 

1 

D3kd 

ɻʫʙʠʥʩʢʠʡ (ʪʦʣʱʠ IïV ʧʦ ʥʘʭʦʜʢʘʤ 

ʙʨʘʭʠʦʧʦʜ [ʏʫʚʘʰʦʚ, ɸʥʬʠʤʦʚ, 2008], VIï

VII I ï ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ) 

56Á26'2.35" N, 61Á46'37.62" E ï 

56Á25'27.84" N, 61Á42'34.14" E 

D3uk 
ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʰʘʤʝʡʩʢʠʡ [ʏʫʚʘʰʦʚ, 

ɸʥʬʠʤʦʚ, 2008] 
56Á25'29.40" N, 61Á42'29.65" E 

2 D3uk ʏʝʧʯʫʛʦʚʩʢʠʡ [ʅʘʩʝʜʢʠʥʘ, ɿʝʥʢʦʚʘ, 1999] 56Á26'24.60" N, 61Á46'56.95" E 

3 D3kd 

ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʛʫʙʠʥʩʢʠʡ (ʧʦ ʦʙʣʠʢʫ ʠ 

ʧʦʣʦʞʝʥʠʶ ʥʘ ʢʘʨʪʝ), ʜʦʩʪʦʚʝʨʥʘʷ 

ʧʨʠʚ̫ʟʢʘ ʦʪʩʫʪʩʪʚʫʝʪ 

56Á29'58.59" N, 61Á47'7.06" E 

 

ʬʦʨʤʠʨʦʚʘʥʠʷò. ɺʳʜʝʣʝʥʠʝ ʣʠʪʦʪʠʧʦʚ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʬʘʮʠʘʣʴʥʦ-

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʥʠ ʷʚʣʷʶʪʩʷ ʧʨʦʦʙʨʘʟʘʤʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ ʦʪʣʦʞʝʥʠʡ 

(ʛʝʥʦʪʠʧʦʚ), ʚʚʠʜʫ ʵʪʦʛʦ ʦʥʠ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʧʨʠʟʥʘʢʦʚ, ʚ 

ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʬʦʨʤʘ ʪʝʣʘ, ʭʘʨʘʢʪʝʨ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʥʘʧʣʘʩʪʦʚʘʥʠʷ, ʢʦʤʧʣʝʢʩ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ10, ʤʠʥʝʨʘʣʴʥʳʝ ʚʢʣʶʯʝʥʠʷ ʠ ʪʘʢ ʜʘʣʝʝ.  

ʊʠʧʠʯʥʳʝ ʧʘʯʢʠ, ʩʣʦʞʝʥʥʳʝ ʧʣʘʩʪʘʤʠïʣʠʪʦʪʠʧʘʤʠ, ʪʦ ʝʩʪʴ ʫʩʪʦʡʯʠʚʳʝ ʧʘʨʘʛʝʥʝʟʳ 

ʣʠʪʦʪʠʧʦʚ ʤʳ ʥʘʟʳʚʘʝʤ ʩʣʦʝʚʳʤʠ ʘʩʩʦʮʠʘʮʠʷʤʠ. ɺʦ ʤʥʦʛʠʭ ʦʩʘʜʦʯʥʳʭ ʪʦʣʱʘʭ ʣʠʪʦʪʠʧʳ 

ʦʙʨʘʟʫʶʪ ʟʘʢʦʥʦʤʝʨʥʳʝ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʩʦʯʝʪʘʥʠʷ, ʠʟʚʝʩʪʥʳʝ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʮʠʢʣʠʪʦʚ (ʖ. ʅ. 

ʂʘʨʦʛʦʜʠʥ [1980], ʉ. ʃ. ɸʬʘʥʘʩʴʝʚ [1984], ʉ. ʀ. ʈʦʤʘʥʦʚʩʢʠʡ [1985], ʀ. ɸ. ɺʳʣʮʘʥ [1988], ɻ. ɸ. 

ʄʠʟʝʥʩ [1997] ʠ ʜʨʫʛʠʝ). ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʣʠʪʦʪʠʧʦʚ ʚʳʜʝʣʷʶʪʩʷ 

ʮʠʢʣʠʪʳ ʨʘʟʥʳʭ ʧʦʨʷʜʢʦʚ ï ʥʘʯʠʥʘʷ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤʠ ʘʩʩʦʮʠʘʮʠʷʤʠ, ʢʦʪʦʨʳʝ ʯʘʱʝ ʚʩʝʛʦ 

ʥʘʟʳʚʘʶʪ ʮʠʢʣʠʪʘʤʠ 1-ʛʦ ʧʦʨʜ̫ʢʘ ʠʣʠ ʵʣʝʤʝʥʪʘʨʥr ʤʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʥʠ ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭïʪʨʸʭ 

ʣʠʪʦʪʠʧʦʚ. ʅʘʧʨʠʤʝʨ, ʚ ʢʦʜʠʥʩʢʦʡ ʩʚʠʪʝ ʪɻʦ ʧʝʩʯʘʥʠʢïʘʨʛʠʣʣʠʪ ʣʠʙʦ ʘʨʛʠʣʣʠʪïʧʝʩʯʘʥʠʢ ʠʣʠ 

ʛʨʫʙʳʡ ʧʝʩʯʘʥʠʢïʙʦʣʝʝ ʪʦʥʢʠʡ ʧʝʩʯʘʥʠʢïʘʨʛʠʣʣʠʪ, ʪʦʛʜʘ ʢʘʢ ʚ ʫʩʪʴʢʦʜʠʥʩʢʦʡ ʵʪʠ ʩʦʯʝʪʘʥʠʷ 

ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ (ʩʤ., ʥʘʧʨʠʤʝʨ, ʉɸ9 ʚ ʨʘʟʜʝʣʝ 4.1). ʕʣʝʤʝʥʪʘʨʥʳʝ ʮʠʢʣʠʪʳ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʩʣʘʛʘʶʪ ʩʝʨʠʠ, ʚ ʢʦʪʦʨrʭ ʦʜʥʦ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʠʭ ʩʚʦʡʩʪʚ ʟʘʢʦʥʦʤʝʨʥʦ ʠ ʥʝʧʨʝʨʳʚʥʦ 

ʠʟʤʝʥʷʝʪʩʷ. ʇʦʜʦʙʥʳʝ ʩʝʨʠʠ ʷʚʣʷʶʪʩʷ ʮʠʢʣʠʪʘʤʠ 2-ʛʦ ʧʦʨʷʜʢʘ, ʢʦʪʦʨʳʝ ʧʦ ʘʥʘʣʦʛʠʯʥʦʤʫ 

ʧʨʠʥʮʠʧʫ ʬʦʨʤʠʨʫʶʪ ʮʠʢʣʠʪʳ 3-ʛʦ ʧʦʨʷʜʢʘ (ʩʤ. ʢʦʣʦʥʢʠ ʢ ʪʦʣʱʘʤ, ʚʳʜʝʣʷʝʤʳʤ ʚ ʨʘʟʨʝʟʝ ʥʘ ʨ. 

ʀʩʝʪʴ). ʎʠʢʣʠʪʳ 2-ʛʦ, 3-ʛʦ ʠ ʙʳʣʝʝ ʚʳʩʦʢʠʭ ʧʦʨʷʜʢʦʚ ʷʚʣʷʶʪʩʷ ʤʝʟʦʮʠʢʣʠʪʘʤʠ, ʠ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚʥʳʤʠ ʯʘʩʪʷʤʠ ʤʘʢʨʦʮʠʢʣʠʪʦʚ [ʂʘʨʘʛʦʜʠʥ, 1980]. ʅʘʧʨʘʚʣʝʥʥʦʩʪʴ 

ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʮʠʢʣʠʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʪʠʧʦʚ (ʧʨʦʮʠʢʣʠʪʳ, 

ʨʝʮʠʢʣʠʪʳ, ʧʨʦ-ʨʝʮʠʢʣʠʪ  rʠ ʨʝ-ʧʨʦʮʠʢʣʠʪʳ) ʧʦ ʖ. ʅ. ʂʘʨʦʛʦʜʠʥʫ [1980].  

 
10 ʇʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʥʘʤʠ ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʪʘʢʠʝ ʪʝʨʤʠʥʳ ʢʘʢ ʨʘʩʪʠʪʝʣʴʥʳʡ 

ʘʪʪʨʠʪ ʠ ʨʘʩʪʠʪʝʣʴʥʳʡ ʜʝʪʨʠʪ. ɸʪʪʨʠʪ ʠʤʝʝʪ ʨʘʟʤʝʨʥʦʩʪʴ ʤʝʥʝʝ 2 ʤʤ, ʜʝʪʨʠʪ ï ʥʝ ʙʦʣʝʝ 3 ʩʤ (ʤʝʣʢʠʡ ʜʦ 1 ʩʤ, 

ʢʨʫʧʥʳʡ ʙʦʣʝʝ 1 ʩʤ) [ɸʣʝʢʩʝʝʚ, 2006]. 
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ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʧʨʠʥʮʠʧʳ ʠ ʧʨʘʚʠʣʘ ʚʳʜʝʣʝʥʠʷ ʮʠʢʣʠʪʦʚ, ʵʪʘ 

ʧʨʦʮʝʜʫʨʘ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʫʙʲʝʢʪʠʚʥʦʡ ʠ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʮʝʣʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʘʢ 

ʠ, ʥʘʧʨʠʤʝʨ, ʚʳʜʝʣʝʥʠʝ ʣʠʪʦʮʠʢʣʦʚ [ɹʦʪʚʠʥʢʠʥʘ, ɸʣʝʢʩʝʝʚ, 1991]. ʆʜʥʘʢʦ ʜʣʷ ʧʦʩʣʝʜʥʠʭ 

ʥʝʦʙʭʦʜʠʤʦ ʩʥʘʯʘʣʘ ʫʩʪʘʥʦʚʠʪʴ ʬʘʮʠʘʣʴʥʫʶ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ, ʘ ʟʘʪʝʤ ʦʧʨʝʜʝʣʠʪʴʩʷ 

ʩ ɻʚʩʪʘʪʠʯʝʩʢʠʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʫʨʦʚʥ̫  ʤʦʨʷ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʣʠʪʦʮʠʢʣʳ ʙʦʣʝʝ ʙʣʠʟʢʠ ʢ 

ʩʠʢʚʝʥʩʘʤ (ʠʣʠ ʩʝʢʚʝʥʩʘʤ ʣʠʙʦ ʩʝʢʚʝʥʮʠʷʤ), ʥʝʞʝʣʠ ʢ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʤ ʮʠʢʣʠʪʘʤ 

ʖ. ʅ. ʂʘʨʦʛʦʜʠʥʘ. ʎʠʢʣʠʯʥʦʩʪʴ (ʠʣʠ ʮʠʢʣʠʪʦʚʦʩʪʴ) ʚ ʦʪʥʦʰʝʥʠʠ ʣʠʪʦʮʠʢʣʦʚ ʥʘ ʪʘʢʦʡ ʩʪʘʜʠʠ 

ʬʘʮʠʘʣʴʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʘʢ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʣʴʟʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʩʚʦʡʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʯʢʠ ʠʣʠ ʉɸ. 

ʇʦʜ ʬʘʮʠʝʡ ʤʳ, ʚʩʣʝʜ ʟʘ ɹ. ʂ. ʇʨʦʰʣʷʢʦʚʳʤ ʠ ɺ. ɻ. ʂʫʟʥʝʮʦʚʳʤ [1991], ʩ ʥʝʙʦʣʴʰʠʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ, ʢʘʩʘʶʱʠʤʠʩʷ ʥʘʰʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʤʥʦʛʦʩʣʦʝʚ, ʧʦʥʠʤʘʝʤ 

ʫʩʣʦʚʠʷ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠ ̫ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ (ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ), ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪ ʩʚʦʝ ʚʳʨʘʞʝʥʠʝ ʚ ʦʩʦʙʝʥʥʦʩʪʷʭ ʣʠʪʦʪʠʧʦʚ ʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʉɸ ʠ ʦʪʣʠʯʥʳ ʦʪ ʪʘʢʦʚʭr ʚ ʩʤʝʞʥʳʭ ʦʙʣʘʩʪʷʭ. ʇʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʛʝʥʝʟʠʩʘ ʦʪʣʦʞʝʥʠʡ ʤʳ 

ʠʩʧʦʣʴʟʫʝʤ ʪʝʨʤʠʥ ʛʝʥʝʪʠʯʝʩʢʠʡ ʪʠʧ (ʛʝʥʦʪʠʧ), ʧʦʜ ʢʦʪʦʨʳʤ ʧʦʜʨʘʟʫʤʝʚʘʝʤ ʦʪʣʦʞʝʥʠʷ 

(ʣʠʪʦʪʠʧʳ, ʚ ʥʝʢʦʪʦʨʭr ʩʣʫʯʘʷʭ ï ʠʭ ʧʘʨʘʛʝʥʝʟ)r, ʚʦʟʥʠʢʰʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʟʦʛʝʥʥʦʛʦ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ, ʪʦ ʝʩʪʴ ʧʦʨʦʞʜʝʥʥʳʝ ʪʝʤ ʠʣʠ ʠʥʳʤ 

ʜʦʤʠʥʠʨʫʶʱʠʤ ʩʧʦʩʦʙʦʤ (ʧʦ [ʌʨʦʣʦʚ, 1984, 1995] ʩ ʥʝʢʦʪʦʨʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ). ʗʨʢʠʤʠ 

ʧʨʠʤʝʨʘʤʠ ʛʝʥʦʪʠʧʦʚ ʷʚʣʷʶʪʩʷ, ʥʘʧʨʠʤʝʨ, ʪʫʨʙʠʜʠʪʳ, ʜʝʙʨʠʪʳ, ʠʥʫʥʜʠʪʳ, ʪʝʤʧʝʩʪʠʪʳ.  

ʆʧʨʝʜʝʣʝʥʠ ̫ ʛʝʥʦʪʠʧʘ ʠ ʬʘʮʠʠ ʟʘʢʣʯʁʘʶʪ ʚ ʩʝʙʝ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʬʘʮʠʘʣʴʥʦ-

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ï ʨʘʩʰʠʬʨʦʚʢʫ ʩʧʦʩʦʙʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʫʩʣʦʚʠʡ ʩʝʜʠʤʝʥʪʘʮʠʠ 

ʦʪʣʦʞʝʥʠʡ, ʠʟ ʢʦʪʦʨʳʭ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʦʨʦʜʳ (ʣʠʪʦʪʠʧʳ ʠ ʉɸ). ʈʝʰʝʥʠʝ ʵʪʠʭ ʟʘʜʘʯ ʚ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʦʠʩʭʦʜʠʣʦ ʧʫʪʸʤ ʘʥʘʣʠʟʘ ʠʟʤʝʥʯʠʚʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʳʜʝʣʝʥʥʳʭ 

ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʦʩʥʦʚʥʦʤ ʧʦ ʚʝʨʪʠʢʘʣʠ, ʪʘʢ ʢʘʢ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʨʘʟʨʝʟʘʭ ʢʦʜʠʥʩʢʦʡ ʠ ʫʩʪʴʢʦʜʠʥʩʢʦʡ ʩʚʠʪ rʜʦʩʪʫʧʥʘ ʥʘʙʣʁʜʝʥʠʶ ʚ ʦʯʝʥʴ 

ʥʝʙʦʣʴʰʠʭ ʤʘʩʰʪʘʙʘʭ. ʇʨʠ ʵʪʦʤ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʠʝʤʳ ʢʘʢ ʪʝʢʩʪʫʨʥʦʛʦ 

[ɹʦʪʚʠʥʢʠʥʘ, 1962, 1965], ʪʘʢ ʠ ʙʠʦʬʘʮʠʘʣʴʥʦʛʦ [ʄʘʨʢʦʚʩʢʠʡ, 1986; Brenchley et al., 1998], ʘ 

ʪʘʢʞʝ ʘʥʘʣʠʟʘ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʡ ʮʠʢʣʠʯʥʦʩʪʠ [ʂʘʨʘʛʦʜʠʥ, 1980; ʈʦʤʘʥʦʚʩʢʠʡ, 1985]. 

ʇʦʣʫʯʝʥʥʳʝ ʤʦʜʝʣʠ ʩʨʘʚʥʠʚʘʣʠʩʴ ʩ ʪʘʢʦʚʳʤʠ ʜʣʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʠʩʢʦʧʘʝʤʳʭ ʦʪʣʦʞʝʥʠʡ 

(ʧʨʠʥʮʠʧ ʘʢʪʫʘʣʠʟʤʘ) ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʨʨʝʢʪʠʨʦʚʘʣʠʩʴ. ʅʝʨʝʜʢʦ ʧʦʜʦʙʥʘ̫ ʢʦʨʨʝʢʪʠʨʦʚʢʘ 

ʚʣʠʷʣʘ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʳʜʝʣʝʥʥʳʭ ʛʝʥʦʪʠʧʦʚ ʠ ʬʘʮʠʡ, ʥʦ ʠ ʣʠʪʦʪʠʧʦʚ ʠ ʉɸ 

(ʧʨʠʥʮʠʧ ʚʟʘʠʤʥʦʡ ʧʨʦʚʝʨʢʠ ʠʥʪʝʨʧʨʝʪʘʮʠʡ, ʧʦʜʨʦʙʥʝʝ ʚ [ʌʨʦʣʦʚ, 1995]). 
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2.2. ʀʟʫʯʝʥʠʝ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʝʛʦ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʆʪʙʦʨ ʦʙʨʘʟʮʦʚ. ʇʦ ʚʦʟʤʦʞʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʠʟ ʥʘʠʤʝʥʝʝ ʠʟʤʝʥʝʥʥʳʭ 

ʛʠʧʝʨʛʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʦʪʣʦʞʝʥʠʡ ʩ ʮʝʣʴʶ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʚʩʝ 

ʚʳʜʝʣʝʥʥʳʝ ʣʠʪʦʪʠʧʳ, ʉɸ, ʪʦʣʱʠ ʠ ʠʭ ʦʩʦʙʝʥʥʦʩʪʠ (ʪʘʙʣʠʮʘ 2). ʂʘʢ ʧʨʘʚʠʣʦ, ʠʟ ʦʙʨʘʟʮʦʚ ʥʘ 

ʰʣʠʬ ʩʨʝʟʳ ʜʝʣʘʣʠʩʴ ʚ ʜʚʫʭ ʧʝʨʧʝʥʜʠʢʫʣ̫ ʨʥʳʭ ʧʣʦʩʢʦʩʪʷʭ, ʘ ʠʟ ʦʙʨʘʟʮʦʚ, ʚ ʢʦʪʦʨʳʭ 

ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʥʘʣʠʯʠʝ ʤʠʢʨʦʬʘʫʥʳ ï ʚ ʪʨyʭ ʧʘʨʘʣʣʝʣʴʥʳʭ. ʅʘ ʣʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʪʜʘʚʘʣʠʩʴ ʧʨʦʙʳ ʠʟ ʦʜʥʦʛʦ ʩʦ ʰʣʠʬʦʤ ʦʙʨʘʟʮʘ (ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ). ʇʨʦʙʦʧʦʜʛʦʪʦʚʢʘ 

ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʤʝʣʴʯʝʥʠʠ ʦʙʨʘʟʮʘ ʜʦ ʩʦʩʪʦʷʥʠʷ ʧʫʜʨʳ ʚ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ, ʩʥʘʯʘʣʘ ʤʦʣʦʪʢʦʤ, 

ʟʘʪʝʤ ʚ ʯʫʛʫʥʥʦʡ ʩʪʫʧʢʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʪ ʩ ʜʠʘʤʝʪʨʦʤ ʷʯʝʡʢʠ 0.5 ʠ 0.25 ʤʤ, ʚ ʢʦʥʮʝ ï ʚ 

ʘʛʘʪʦʚʦʡ ʩʪʫʧʢʝ ʣʠʙʦ ʧʨʠ ʧʦʤʦʱʠ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʠʩʪʠʨʘʪʝʣʷ (ʤʦʜʝʣʴ ʀɺ-2).  

 

ʊʘʙʣʠʮʘ 2. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʦʩʪʴ ʠʟʫʯʝʥʥʳʭ ʨʘʟʨʝʟʦʚ ʦʙʨʘʟʮʘʤʠ ʠ ʧʨʦʙʘʤʠ (ʰʪ.) 

ʈʘʟʨʝʟʳ ʉʚʠʪʘ ʐʣʠʬʳ ʈʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʡ 

ʘʥʘʣʠʟ 

ʊʝʨʤʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ 

ʈʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʳʡ 

ʘʥʘʣʠʟ 
ICP-MS 

1 
D3kd 133 49 32 55 55 

D3uk 16 14 11 11 11 

2 D3uk 7 4 4 4 4 

3 D3kd 5 3 3 3 3 

 

ʈʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ. ʇʦʨʦʰʢʦʚʳʝ ʧʨʦʙʳ (ʥʘʚʝʩʢʠ 1ï2 ʛ) ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʚ 

ʀɻɻ ʋʨʆ ʈɸʅ ɸ. ɼ. ʈʥ̫ʩʢʦʡ ʠ ʊ. ʗ. ɻʫʣʷʝʚʦʡ ʥʘ ʨʝʥʪʛʝʥʦʚʩʢʦʤ ʜʠʬʨʘʢʪʦʤʝʪʨʝ SHIMADZU 

XRD-7000. ʋʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʩʲʝʤʦʢï ʬʠʣʴʪʨʦʚʘʥʥʦʝ ʤʝʜʥʦʝ ʠʟʣʫʯʝʥʠʝ ʚ ʜʠʘʧʘʟʦʥʝ 

ʙʨʛɻʛʦʚʩʢʠʭ ʫʛʣʦʚ 2Ū 3ï70Á, ʩʢʦʨʦʩʪʴ ʩʲʝʤʢʠ 1Á/ʤʠʥ, ʜʦ ʧʦʣʫʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ 

ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʙʘʟʘʣʴʥʳʭ ʧʠʢʦʚ ʛʣʠʥʠʩʪrʭ ʤʠʥʝʨʘʣʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʚʦʜʠʣʦʩʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʛʣʠʥʠʩʪʦʡ ʬʨʘʢʮʠʠ ʜʣʷ ʢʦʨʨʝʢʪʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʤʝʢʪʠʪʦʚ ʠ ʩʤʝh ʘʥʦʩʣʦʡʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ (ʉʉʆ). ʇʨʠ ʵʪʦʤ 

ʧʨʦʙʳ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠʩʴ ʜʦ ʧʦʣʫʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʡ ʛʣʠʥʠʩʪʦʡ ʩʫʩʧʝʥʟʠʠ. ɿʘʪʝʤ ʝʸ 

(ʩʫʩʧʝʥʟʠʶ) ʩʣʠʚʘʣʠ ʚ ʩʪʝʢʣʷʥʥʳʝ ʩʪʘʢʘʥʳ, ʥʘ ʜʥʦ ʢʦʪʦʨʳʭ ʧʦʤʝʱʘʣʘʩʴ ʩʪʝʢʣʷʥʥʘʷ ʧʦʜʣʦʞʢʘ. 

ʇʦʩʣʝ ʦʪʩʪʘʠʚʘʥʠʷ ʠ ʚʳʩʫʰʠʚʘʥʠ̫, ʧʦʜʣʦʞʢʠ ʩ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʛʣʠʥʠʩʪʳʤ ʚʝʱʝʩʪʚʦʤ 

ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʚ ʪʨʸʭ ʩʦʩʪʦʷʥʠʷʭ: 1) ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ (ʩʲʝʤʢʘ ʚ ʦʙʣʘʩʪʠ ʫʛʣʦʚ 2Ū 3ï20Á), 2) 

ʧʦʩʣʝ ʥʘʩʳʱʝʥʠʷ ʵʪʠʣʝʥʛʣʠʢʦʣʝʤ (2Ū 3ï15Á) ʠ 3) ʧʦʩʣʝ ʧʨʦʢʘʣʠʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ 1 ʯʘʩʘ ʧʨʠ 

600Áʉ (2Ū 3ï14Á). ʇʦʩʣʝʜʥʠʤ ʪɻʘʧʦʤ ʚ ʠʟʫʯʝʥʠʠ ʧʨʦʙ ʷʚʣʷʣʩʷ ʧʦʜʩʯʝʪ ʧʦʣʫʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 

ʬʘʟʦʚʦ-ʤʠʥʝʨʘʣʥɹʦʛʦ ʩʦʩʪʘʚʘ ʚ ʧʨʦʛʨʘʤʤʝ SiroQuant (Sielectronics, ɸʚʩʪʨʘʣʠʷ). ɺ ʜʝʪʘʣʷʭ 

ʤʝʪʦʜʠʢʘ ʧʨʦʙʦʧʦʜʛʦʪʦʚʢʠ ʠ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ʤʝʪʦʜʫ ʈʠʪʚʝʣʴʜʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʳ SiroQuant ʦʧʠʩʘʥʳ ɸ. ɼ. ʈʷʥʩʢʦʡ ʩ ʩʦʘʚʪʦʨʘʤʠ [2015ʘ, ʙ]. 

ʊʝʨʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʬʘʟʦʚʦ-ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʙ 

ʪʝʨʤʠʯʝʩʢʠ ʥʝʠʥʝʨʪʥʳʭ ʤʠʥʝʨʘʣʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ɺ. ɻ. ʇʝʪʨʠʱʝʚʦʡ ʥʘ ʜʝʨʠʚʘʪʦʛʨʘʬʝ Diamond 
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TG/DTA (Perkin Elmer) ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʠʥʪʝʨʚʘʣʝ ʦʪ 20Áʉ ʜʦ 1100Áʉ ʧʨʠ ʩʢʦʨʦʩʪʠ ʥʘʛʨʝʚʘ 

20Á/ʤʠʥ. ʇʦʛʨʝʰʥʦʩʪʴ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʠʟʤʝʥʝʥʠʷ ʤʘʩʩʳ ʩʦʩʪʘʚʣʣ̫ʘ Ñ 0.1%, ʧʦʛʨʝʰʥʦʩʪʴ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʠʢʦʚ ʥʘ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʢʨʠʚʳʭ ï Ñ 0.3Áʉ. ʇʨʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʨʘʩʯʝʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʵʪʘʣʦʥʥʳʝ ʢʨʠʚʳʝ ʧʦ ʣʠʪʝʨʘʪʫʨʥʤr ʜʘʥʥʳʤ [ʀʚʘʥʦʚʘ ʠ ʜʨ., 1974]. 

ʇʦʛʨʝʰʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ ʩʦʩʪʘʚʣ̫ʣʘ Ñ 5%, ʜʨʫʛʠʭ ï Ñ 1%. 

ʈʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʳʡ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʧʝʪʨʦʛʝʥʥʳʭ ʦʢʩʠʜʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʚʫʭʩʣʦʡʥʳʝ ʪʘʙʣʝʪʢʠ-ʠʟʣʫʯʘʪʝʣʠ ʜʠʘʤʝʪʨʦʤ ʦʪ 20 ʜʦ 40 ʤʤ, ʤʘʩʩʦʡ 2ï6 ʛ, 

ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ ʧʦʨʦʰʢʦʦʙʨʘʟʥʳʭ ʦʙʨʘʟʮʦʚ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʩʚʷʟʫʶʱʝʛʦ ʚʝʝɦʩʪʚʘ ʠ ʙʦʨʥʦʡ 

ʢʠʩʣʦʪʳ. ɸʥʘʣʠʟ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʥʘ ʩʧʝʢʪʨʦʤʝʪʨʘʭ SHIMADZU XRF-1800 ʠ CPM-35 (ʘʥʘʣʠʪʠʢʠ 

ʅ. ʇ. ɻʦʨʙʫʥʦʚʘ, ʃ. ɸ. ʊʘʪʘʨʠʥʦʚʘ, ɻ. ʉ. ʅʝʫʧʦʢʦʝʚʘ, ʀɻɻ ʋʨʆ ʈɸʅ). ʇʨʝʜʝʣ ʦʙʥʘʨʫʞʝʥʠ ̫ʜʣʷ 

SiO2 ʩʦʩʪʘʚʣʷʣ 0.15, Al 2O3 ï 0.1, TiO2 ï 0.005, MgO ï 0.3, MnO ï 0.005, Fe2O3ʊ (= Fe2O3 + FeO2) ï 

0.05, CaO ï 0.3, K2O ï 0.03, Na2O ï 0.15, P2O5 ï 0.02 ʤʘʩ. %. 

ʄʝʪʦʜ ICP-MS. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʘʣʦ ʚ ʩʝʙʷ ʢʠʩʣʦʪʥʦʝ ʨʘʟʣʦʞʝʥʠʝ ʧʨʦʙ (ʥʘʚʝʩʢʘ 

ʤʘʩʩʦʡ 50ï100 ʤʛ) ʘʚʪʦʢʣʘʚʥʳʤ ʠ ʤʠʢʨʦʚʦʣʥʦʚʳʤʠ ʩʧʦʩʦʙʘʤʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʩʦʜʝʨʞʘʥʠʷ ʨʝʜʢʠʭ ʠ ʨʘʩʩʝʷʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ (ʈɿʕ) ʵʣʝʤʝʥʪʦʚ ʥʘ 

ʢʚʘʜʨʠʫʧʦʣʴʥʦʤ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʝ ELAN-9000 (ʘʥʘʣʠʪʠʢʠ ɼ. ɺ. ʂʠʩʝʣʝʚʘ, ʆ. ɸ. ɹʝʨʝʟʠʢʦʚʘ, 

ʃ. ʂ. ɼʝʨʛʁʠʥʘ, ʅ. ʅ. ɸʜʘʤʦʚʠʯ ʠ ʅ. ɺ. ʏʝʨʝʜʥʠʯʝʥʢʦ, ʀɻɻ ʋʨʆ ʈɸʅ). ɼʣʷ ʠʟʤʝʨʝʥʠʡ 

ʠʩʧʦʣʴʟʦʚʘʣʩ̫ ʘʨʛʦʥ ʯʠʩʪʦʪʳ 99.999%. ʆʧʝʨʘʮʠʦʥʥʳʝ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʧʨʠʙʦʨʘ ʧʨʠ 

ʤʫʣʴʪʠʵʣʝʤʝʥʪʥʦʤ ʘʥʘʣʠʟʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙ: ʤʦʱʥʦʩʪʴ 1.3 ʢɺʪ, ʩʧʝʢʪʨʘʣʴʥʦʝ ʨʘʟʨʝʰʝʥʠʝ 

0.7 ʘ.ʝ.ʤ., ʤʘʪʝʨʠʘʣ ʢʦʥʫʩʦʚ ï ʥʠʢʝʣʴ ʠʣʠ ʧʣʘʪʠʥʘ. ʇʨʝʜʝʣʳ ʦʙʥʘʨʫʞʝʥʠʷ ï ʦʪ 0.005 ʛ/ʪ ʧʨʠ 

ʪʦʯʥʦʩʪʠ ʘʥʘʣʠʟʘ 2ï7 ʦʪʥ. %. 

ʇʝʪʨʦʛʨʘʬʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ. ʆʧʠʩʘʥʠʝ ʰʣʠʬʦʚ ʧʝʩʯʘʥʠʢʦʚ, ʠʟʚʝʩʪʥʷʢʦʚ, ʥʝʢʦʪʦʨʳʭ 

ʘʨʛʠʣʣʠʪʦʚ ʠ ʘʣʝʚʨʦʣʠʪʦʚ ʚʳʧʦʣʥʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ, ʧʨʝʜʣʦʞʝʥʥʳʤʠ ʚ 

ʤʝʪʦʜʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ɻ. ɸ. ʄʠʟʝʥʩʘ [2017]. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʠʩʘʥʠʷ ʧʝʩʯʘʥʳʭ ʧʦʨʦʜ, ʘ ʪʘʢʞʝ 

ʧʦ ʜʘʥʥʳʤ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʠ ʪʝʨʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʘʨʛʠʣʣʠʪʦʚ, ʠʟʫʯʝʥʥʳʝ ʦʙʨʘʟʮʳ ʠ 

ʧʨʦʙʳ ʙʳʣʠ ʧʦʜʨʘʟʜʝʣʝʥʳ ʥʘ ʧʝʪʨʦʪʠʧ.r ɺ ʢʘʯʝʩʪʚʝ ʧʝʪʨʦʪʠʧʘ ʤʳ ʧʦʥʠʤʘʝʤ 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʫʶ ʝʜʠʥʠʮʫ, ʚʳʜʝʣʷʝʤʫʶ ʧʦ ʩʦʦʪʥʦʰʝʥʠʁ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʭ ʤʠʥʝʨʘʣʦʚ ʠ ʚ 

ʤʝʥʴhʝʡ ʩʪʝʧʝʥʠ ï ʧʦ ʩʪʨʫʢʪʫʨʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ. ʇʦʜʦʙʥʦʝ ʧʦʥʠʤʘʥʠʝ (ʩ ʥʝʙʦʣʴʰʠʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ) ʙʣʠʟʢʦ ʢ ʪʘʢʦʚʦʤʫ ɸ. ʌ. ɹʝʣʦʫʩʦʚʘ [1987] ʠ ɺ. ʊ. ʌʨʦʣʦʚʘ [1992]. ɼʣʷ 

ʙʦʣɹh ʠʥʩʪʚʘ ʧʝʩʯʘʥʠʢʦʚ ʪʠʧʠʟʘʮʠʷ ʩʚʦʜʠʪʩʷ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʢʦʪʦʨʘʷ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʦʩʥʦʚʘʥʘ ʥʘ ʩʦʦʪʥʦʰʝʥʠʠ ʪʨʸʭ ʦʩʥʦʚʥrʭ ʢʦʤʧʦʥʝʥʪʦʚ ï ʢʚʘʨʮʘ, ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ 

(ʇʐ) ʠ ʦʙʣʦʤʢʦʚ ʧʦʨʦʜ (ʆʇ), ʠ ʛʨʘʬʠʯʝʩʢʠ ʚʳʨʘʞʝʥʘ ʪʨʝʫʛʦʣʴʥʦʡ ʜʠʘʛʨʘʤʤʦʡ ʩ ʥʝʢʦʪʦʨʳʤʠ 

ʚʘʨʠʘʮʠʷʤʠ ʚʝʨʠhʥ ʠ ʧʦʣʝʡ-ʧʝʪʨʦʪʠʧʦʚ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʪʘʢʦʚʦʡ ʷʚʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʠʟʤʝʥʝʥʥʘʷ ɺ. ʅ. ʐʚʘʥʦʚʳʤ [1987] ʪʨʝʫʛʦʣʴʥʘʷ ʜʠʘʛʨʘʤʤʘ ɺ. ɼ. ʐʫʪʦʚʘ [1967]. 
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ɼʣʷ ʥʘʥʝʩʝʥʠʷ ʥʘ ʥʝʸ ʬʠʛʫʨʘʪʠʚʥʳʭ ʪʦʯʝʢ ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʧʦʜʩʯʝʪ ʤʠʥʠʤʘʣʴʥʦ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʸʨʝʥ/ʢʨʠʩʪʘʣʣʦʚ (ʧʦʨʷʜʢʘ 300, ʩʤ. [Van der Plas, Tobi, 1965]) 

ʢʣʘʩʩʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ [Ingersoll et al., 1984] ʩ ʫʯʝʪʦʤ ʨʝʢʦʤʝʥʜʘʮʠʠ ɺ. ʅ. ʐʚʘʥʦʚʘ [1987] 

ʠʩʩʣʝʜʦʚʘʪʴ ʪʦʣʴʢʦ ʦʜʥʫ ʦʧʨʝʜʝʣʝʥʥʫʶ ʬʨʘʢʮʠʶ (0.20ï0.35 ʤʤ) ʧʝʩʯʘʥʠʢʦʚ. ɼʘʥʥʘʷ 

ʨʝʢʦʤʝʥʜʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʥʠʚʝʣʠʨʦʚʘʪʴ ʵʬʬʝʢʪ ʠʟʤʝʥʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʨʘʟʤʝʨʥʦʩʪʠ ʠʟʫʯʘʝʤʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʧʝʩʯʘʥr ʭ ʧʦʨʦʜ ʨʘʟʥʳʭ 

ʦʙʲʝʢʪʦʚ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʧʦʜ ʆʇ ʧʦʥʠʤʘʶʪʩʷ ʟʸʨʥʘ, ʩʦʩʪʦʷʱʠʝ ʠʟ 

ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʬʘʟ ʠʣʠ ʢʨʠʩʪʘʣʣʦʚ. ʇʨʠ ʵʪʦʤ ʥʠ ʦʜʥʘ ʠʟ ʬʘʟ ʥʝ ʟʘʥʠʤʘʝʪ ʙʦʣʝʝ 90% ʧʣʦʱʘʜʠ 

ʪʘʢʦʛʦ ʟʸʨʥʘ (ʵʪʦ ʪʨʝʙʦʚʘʥʠʝ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚʘʞʥʦ ʜʣʷ ʟʸʨʝʥ ʤʝʣʢʦʧʝʩʯʘʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ) ʠ/ʠʣʠ 

ʨʘʟʤʝʨ ʦʙʦʟʥʘʯʝʥʥʳʭ ʬʘʟ/ʢʨʠʩʪʘʣʣʦʚ ʙʦʣʴʰʝ 0.0625 ʤʤ (ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʩʨʝʜʥʝ- ʠ ʙʦʣʝʝ ʛʨʫʙʳʭ 

ʧʝʩʯʘʥʳʭ ʟʸʨʝʥ). ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʪʘʢʠʝ ʟʸʨʥʘ ʦʪʥʦʩʠʣʠʩʴ ʢ ʜʨʫʛʦʡ ʢʘʪʝʛʦʨʠʠ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʨʘʟʥʦʩʪʝʡ (ʤʠʢʨʦʢʚʘʨʮʠʪʦʚ, ʢʚʘʨʮʠʪʦʚ, ʢʨʝʤʥʝʡ ʠ 

ʥʝʢʦʪʦʨʳʭ ʢʠʩʣʳʭ ʵʬʬʫʟʠʚʦʚ (?)).  

ɼʣʷ ʠʟʚʝʩʪʥʷʢʦʚ ʚʳʜʝʣʝʥʠʝ ʧʝʪʨʦʪʠʧʦʚ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʚʷʟʘʥʦ ʩʦ ʩʪʨʫʢʪʫʨʥʳʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʦʨʦʜ ï ʧʝʪʨʦʪʠʧʳ ʥʘʟʚʘʥʳ ʥʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʈ. ɼʘʥʭʤɻʘ 

[Dunham, 1962] ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ɺ. ɻ. ʂʫʟʥʝʮʦʚʘ [2007]. 

ʀʟʫʯʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʨʘʟʨʝʟʫ ʘʫʪʠʛʝʥʥʳʭ ʤʠʥʝʨʘʣʦʚ ʚ ʩʦʩʪʘʚʝ ʘʨʛʠʣʣʠʪʦʚ ʠ 

ʧʝʩʯʘʥʠʢʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʤʠʥʝʨʘʣʦʚ-ʠʥʜʠʢʘʪʦʨʦʚ ʠ ʧʘʨʘʛʝʥʝʟʦʚ ʤʠʥʝʨʘʣʦʚ, ʧʦʟʚʦʣʷʝʪ ʩ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʴʶ ʫʚʝʨʝʥʥʦʩʪʠ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʧʦʩʪʩʝʜʠʤʝʥʪʘʮʠʦʥʥrʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʧʦʨʦʜ ʠ, ʚ ʮʝʣʦʤ, ʦʧʨʝʜʝʣʠʪʴ ʢʘʢʠʝ ʩʪʘʜʠʠ ʣʠʪʦʛʝʥʝʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʦʰʣʠ 

ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʙʳʪʴ ʧʦʜʥʪ̫ʳʤʠ ʥʘ ʜʥʝʚʥʫ ʁ ʧʦʚʝʨʭʥʦʩʪʴ. ʇʨʠ ʵʪʦʤ ʤʳ, ʚʩʣʝʜ ʟʘ ʆ. ɺ. 

ʗʧʘʩʢʫʨʪʦʤ ʩ ʩʦʘʚʪʦʨʘʤʠ [ʗʧʘʩʢʫʨʪ ʠ ʜʨ., 2003; ʗʧʘʩʢʫʨʪ, ʂʘʨʧʦʚʘ, 2016], ʠʩʧʦʣʴʟʫʝʤ 

ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ ñʚʪʦʨʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷò ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʨʝʛʨʝʩʩʠʚʥrʭ ʠ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʤʝʪʘʛʝʥʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʠʤʝʶʱʠʭ ʥʘʣʦʞʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʠ ʚ 

ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʷʝʤʳʭ ʧʨʦʮʝʩʩʘʤ ʬʦʥʦʚʦʛʦ ʠʣʠ ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ ʣʠʪʦʛʝʥʝʟʘ 

(ʪʝʨʤʠʥ rʠʩʧʦʣʴʟʫʪʁʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ [ʗʧʘʩʢʫʨʪ, 2005; ʗʧʘʩʢʫʨʪ, ʂʘʨʧʦʚʘ, 

2016]), ʢʦʪʦʨʳʝ ʧʨʦʪʝʢʘʶʪ ʧʨʠ ʧʦʛʨʫʞʝʥʠʠ ʦʪʣʦʞʝʥʠʡ. 

ʌʦʥʦʚʳʝ ʣʠʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʘʫʪʠʛʝʥʝʟʘ ʤʠʥʝʨʘʣʦʚ, 

ʚʦʟʥʠʢʰʠʭ ʠʟ ʤʝʩʪʥʳʭ ʚʝɦ ʝʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ (ʘʚʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦ [ʍʦʣʦʜʦʚ, 1970] ʠʣʠ 

ʘʫʪʠʛʝʥʥʳʭ ʩʦʙʩʪʚʝʥʥʳʭ ʧʦ [ʗʧʘʩʢʫʨʪ, 2014]). ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʪʘʢʠʭ ʤʠʥʝʨʘʣʦʚ 

ʦʧʠʩʘʥʳ ʚ [ʃʦʛʚʠʥʝʥʢʦ, ʆʨʣʦʚʘ, 1987; ʕʧʠʛʝʥʝʟ, 1971; ʗʧʘʩʢʫʨʪ, 2008; 2014; ʗʧʘʩʢʫʨʪ, 2016] ʠ 

ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʨʘʙʦʪʘʭ. ɼʣʷ ʘʫʪʠʛʝʥʥʳʭ ʯʫʞʝʨʦʜʥʳʭ (ʘʫʪʠʛʝʥʥʳʭ ʘʣʣʦʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦ 

[ʍʦʣʦʜʦʚ, 1970]) ʠʣʠ ʥʘʣʦʞʝʥʥʳʭ ʤʠʥʝʨʘʣʦʚ ʪʠʧʠʯʥʳʭ ʜʣʷ ʚʪʦʨʠʯʥʳʭ ʠʟʤʝʥʝʥʠʡ ʆ. ɺ. 

ʗʧʘʩʢʫʨʪʦʤ ʦʙʦʟʥʘʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʛʣʘʚʥʝr ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʧʨʠʟʥʘʢʠ [ʗʧʘʩʢʫʨʪ, 2014, ʩ. 45]: 

(1) ʘʫʪʠʛʝʥʥʳʡ ʤʠʥʝʨʘʣ ʥʝ ʠʤʝʝʪ ʘʥʘʣʦʛʦʚ ʩʨʝʜʠ ʘʣʣʦʪʠʛʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʝʛʦ ʧʦʨʦʜʳ, (2) 



43 

ʧʣʦʱʘʜʴ ʤʠʥʝʨʘʣʴʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʚ ʩʝʯʝʥʠʠ ʰʣʠʬʘ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʩʫʤʤʘʨʥʳʝ 

ʨʘʟʤʝʨʳ ʧʣʦʱʘʜʠ ʩʝʯʝʥʠʷ ʝʛʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʜʦʥʦʨʦʚ ʠ ʨʘʟʤʝʨʳ ʠʭ ʢʦʨʨʦʟʠʦʥʥʳʭ ʧʦʣʦʩʪʝʡ ʠ 

(3) ʘʫʪʠʛʝʥʥʳʡ ʤʠʥʝʨʘʣ ʦʜʥʦʛʦ ʩʦʩʪʘʚʘ ʦʙʨʘʟʫʝʪ ʚ ʧʦʨʦʜʝ ʜʚʝ ʠ ʙʦʣʝʝ ʛʝʥʝʨʘʮʠʠ. ɿʜʝʩʴ ʞʝ ʠʤ 

ʫʧʦʤʠʥʘʝʪʩʷ ʝʱʝ ʦʜʠʥ ʧʨʠʟʥʘʢ ʥʘʣʦʞʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ï ʠʭ ʘʬʘʮʠʘʣʴʥʦʩʪʴ. 

ʃʠʪʦʭʠʤʠʯʝʩʢʠʝ ʤʦʜʫʣʠ. ʍʠʤʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ (ʚʳʜʝʣʝʥʠʝ ʭʝʤʦʪʠʧʦʚ) 

ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʠ ʠʭ ʘʥʘʣʦʛʦʚ, ʧʨʝʜʣʦʞʝʥʥʘ̫ ʚ ʨʘʙʦʪʝ ʗ. ʕ. ʖʜʦʚʠʯʘ ʠ ʄ. ʇ. ʂʝʪʨʠʩ [2000], 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʭ (= ʣʠʪʦʭʠʤʠʯʝʩʢʠʭ) ʤʦʜʫʣʝʡ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʩ 

ʠʩʧʦʣɹ ʟʦʚʘʥʠʝʤ ʤʘʩ. % ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʭ ʦʢʩʠʜʦʚ, ʠ ʚ̫ʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʊʘʢ, ʛʠʜʨʦʣʠʟʘʪʥʳʡ ʤʦʜʫʣʴ ï ɻʄ = 

= (Al 2O3 + TiO2 + Fe2O3ʊ + MnO)/SiO2 ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ 

ʧʨʦʮʝʩʩʘ ʛʠʧʝʨʛʝʥʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʚʝʱʝʩʪʚʘ, ʘʣʶʤʦʢʨʝʤʥʠʝʚʳʡ ï ɸʄ = Al2O3/SiO2 ï 

ʧʦʢʘʟʳʚʘʝʪ ʚʝʣʠʯʠʥʫ ʭʠʤʠʯʝʩʢʦʛʦ ʚrʚʝʪʨʠʚʘʥʠʷ ʧʦʨʦʜ, ʞʝʣʝʟʥʳʡ ï ɾʄ = (Fe2O3ʊ + 

+ MnO)/(TiO2 + Al 2O3) ï ʦʪʨʘʞʘʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʧʨʦʜʫʢʪʘʤʠ ʛʠʜʨʦʣʠʟʘ, ʬʝʤʠʯʝʩʢʠʡ ï 

ʌʄ = (Fe2O3ʊ + MnO + MgO)/SiO2 ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʝʪʨʦ- ʠ ʧʠʨʦʛʝʥʥʳʭ ʧʦʨʦʜ 

ʠ ʦʩʘʜʢʦʚ. ɺʝʣʠʯʠʥʘ ʪʠʪʘʥʦʚʦʛʦ ʤʦʜʫʣʷ ʊʄ = TiO2/Al2O3 ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʘʚʘ ʧʝʪʨʦʬʦʥʜʘ, 

ʜʠʥʘʤʠʢʠ ʩʨʝʜʳ ʩʝʜʠʤʝʥʪʘʮʠʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʦʨʤʠʨʦʚʘʥʥʘʷ ʱʝʣʦʯʥʦʩʪʴ ï ʅʂʄ = (Na2O + 

+ K2O)/Al2O3 ï ʷʚʣʷʝʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʛʣʘʚʥʳʭ ʪʠʧʦʚ ʱʝʣʦʯʥʳʭ 

ʘʣʶʤʦʩʠʣʠʢʘʪʦʚ ï ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ ʠ ʩʣʶʜ, ʘ ʱʝʣʦʯʥʦʡ ʤʦʜʫʣʴ ï ʑʄ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʥʘʪʨʠʝʚʳʤ (ʅʄ) ʠ ʢʘʣʠʝʚʳʤ (ʂʄ) ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʚ ʧʦʨʦʜʝ ʧʨʠʩʫʪʩʪʚʠʝ Na-ʩʦʜʝʨʞʘʱʠʭ 

ʤʠʥʝʨʘʣʦʚ: ʑʄ = Na2O/K2O, ʅʄ = Na2O/Al2O3, ʂʄ = K2O/Al2O3. ʆʪʥʝʩʝʥʠʝ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ 

ʭʝʤʦʪʠʧʫ (ʩʠʘʣʣʠʪ, ʩʠʣʠʪ, ʛʠʜʨʦʣʠʟʘʪ, ʩʠʬʝʨʣʠʪ ʠ ʠʭ ñʧʩʝʚʜʦʦʩʘʜʦʯʥʳʝò ʘʥʘʣʦʛʠ) 

ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʧʦ ʧʦʛʨʘʥʠʯʥʳʤ ʟʥʘʯʝʥʠʷʤ ʤʦʜʫʣʝʡ, ʩʦʜʝʨʞʘʥʠʶ MgO ʠ Fe2O3ʊ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʠ ʛʝʥʝʪʠʯʝʩʢʠʝ ʜʠʘʛʨʘʤʤ,r ʠʥʜʠʢʘʪʦʨʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ. ʀʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʦʟʚʦʣʷʝʪ ʜʦʧʦʣʥʠʪ,ɹ ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʠ ʧʦʣʫʯʠʪʴ 

ʥʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʩʩʣʝʜʫʝʤʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʜʨʫʛʠʭ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪɻʦ ʢʘʩʘʝʪʩʷ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ. ɼʣʷ ʙʦʣʴʰʝʡ 

ʪʦʯʥʦʩʪʠ ʥʘ ʨʘʟʣʠʯʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʜʠʘʛʨʘʤʤʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʘʚʪʦʨʦʤ, ʙrʣʠ ʥʘʥʝʩʝʥʳ 

ʬʠʛʫʨʘʪʠʚʥʳʝ ʪʦʯʢʠ ʧʨʦʙ, ʢʦʪʦʨʳʝ ʥʝ ʷʚʣʷʶʪʩʷ ʢʘʨʙʦʥʘʪʠʟʠʨʦʚʘʥʥʳʤʠ, ʪʘʢ ʢʘʢ ʚ ʧʨʦʪʠʚʥʦʤ 

ʩʣʫʯʘʝ ʧʦʣʦʞʝʥʠʝ ʩʦʩʪʘʚʦʚ ʥʘ ʜʠʘʛʨʘʤʤʘʭ ʙrʣʦ ʙʳ ʩʠʣʴʥʦ ʩʤʝʱʝʥʦ (ʷʨʢʠʡ ʧʨʠʤʝʨ ʩʤ. ʚ 

[ʄʘʩʣʦʚ ʠ ʜʨ., 2012]) ʣʠʙʦ ʙʳʣʦ ʙʳ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʬʘʢʪʦʨʥʳʤ ʘʥʘʣʠʟʦʤ ʠʣʠ 

ʚʳʯʠʩʣʷʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʦʙʦʛʘʱʝʥʠʷ11 [Tribovillard et al., 2006]. ʉʚʦʝʦʙʨʘʟʥʦʡ ʚʝʨʠʬʠʢʘʮʠʝʡ 

ʜʘʣʴʥʝʡʰʠʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʳ ʩʯʠʪʘʝʤ ʩʦʚʧʘʜʝʥʠʝ ʣʠʪʦʪʠʧʦʚ ʩ ʭʝʤʦʪʠʧʘʤʠ, ʘ 

 
11 ʌʘʢʪʦʨ ʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʦʛʘʱʝʥʠʷ (enrichment factor) ʧʦʨʦʜʳ ʢʘʢʠʤ ʣʠʙʦ ʵʣʝʤʝʥʪʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦ 

PAAS, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ XEF = [(X/Al)ʦʙʨʘʟʝʮ/(X/Al) PAAS], ʛʜʝ X ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʣʝʤʝʥʪʘ, ʘ PAAS ï 

ʧʦʩʪʘʨʭʝʡʩʢʠʡ ʘʚʩʪʨʘʣʠʡʩʢʠʡ ʩʣʘʥʝʮ. 
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ʪʘʢʞʝ ʩʦʚʧʘʜʝʥʠʝ ʧʝʪʨʦʪʠʧʦʚ ʧʝʩʯʘʥʠʢʦʚ ʠ ʘʨʛʠʣʣʠʪʦʚ ʩ ʪʘʢʦʚʳʤʠ, ʧʨʝʜʧʦʣʘʛʘʝʤʳʤʠ ʧʦ 

ʧʦʣʦʞʝʥʠʶ ʩʦʩʪʘʚʦʚ ʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʜʠʘʛʨʘʤʤʘʭ. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦʡ (ʠ ʧʨʦʩʪʦʡ ʚ ʨʘʩʯʝʪʘʭ) ʜʣ ̫ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʷʚʣʷʝʪʩʷ ʤʦʜʫʣʴʥʘʷ ʜʠʘʛʨʘʤʤʘ ʅʂʄïʌʄ ʗ. ʕ. ʖʜʦʚʠʯʘ ʠ ʄ. ʇ. ʂʝʪʨʠʩ 

[2000]. ʇʦ ʧʦʣʦʞʝʥʠʶ ʬʠʛʫʨʘʪʠʚʥʳʭ ʪʦʯʝʢ ʥʘ ʥʝʡ ʤʦʞʥʦ ʩʫʜʠʪʴ ʥʝ ʪʦʣʴʢʦ ʦ ʤʠʥʝʨʘʣʴʥʦʤ 

ʩʦʩʪʘʚʝ, ʥʦ ʠ, ʠʥʦʛʜʘ, ʦ ʩʪʝʧʝʥʠ ʧʦʩʪʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʦʨʦʜ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʝʟʥʳʤ ʧʨʠ ʩʪʘʜʠʘʣʴʥʦʤ ʘʥʘʣʠʟʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʣʝ IV, ʦʪʚʝʯʘʶʱʝʝ ʩʤʝʩʠ ʭʣʦʨʠʪʘ ʠ 

ʛʠʜʨʦʩʣʶʜʳ, ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʦʨʦʜ, ʧʨʝʪʝʨʧʝʚʰʠʭ ʢʘʪʘʛʝʥʝʟ ʠ ʨʘʥʥʠʡ ʤʝʪʘʛʝʥʝʟ [ʖʜʦʚʠʯ, 

ʂʝʪʨʠʩ, 2000] ɼʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʝʩʯʘʥʠʢʦʚ ʚʳʙʨʘʥʘ ʜʠʘʛʨʘʤʤʘ 

lg(Fe2O3ʊ + MgO)/(Na2O + K2O)ïlg(SiO2/Al 2O3), ʧʨʦʪʝʩʪʠʨʦʚʘʥʥʘʷ ʘʚʪʦʨʦʤ [ʄʝʣʴʥʠʯʫʢ, 2018] ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʩʯʘʥʳʭ ʧʦʨʦʜ ʚʝʨʭʥʝʚʝʥʜʩʢʦʡ ʘhʠʥʩʢʦʡ ʩʝʨʠʠ ʠ ʙʘʟʘʣʴʥʳʭ ʩʚʠʪ ʥʠʞʥʝʛʦ, 

ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʨʠʬʝʷ ɹʘʰʢʠʨʩʢʦʛʦ ʤʝʛʘʥʪʠʢʣʠʥʦʨʠʷ, ʩʨʝʜʥʝïʚʝʨʭʥʝʜʝʚʦʥʩʢʦʡ 

ʫʣʫʪʘʫʩʢʦʡ ʩʚʠʪʳ ʖʞʥʦʛʦ ʋʨʘʣʘ. ɺ ʜʠʘʛʨʘʤʤʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʦʛʨʘʥʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʧʝʪʨʦʪʠʧʦʚ, ʚʳʜʝʣʝʥʥʝr ɺ. ʅ. ʐʚʘʥʦʚʳʤ [1987]. 

ʇʨʠ ʜʘʣʴʥʝʡʰʝʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʭʠʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʠʤʝʥʷʣʠʩʴ ʜʠʘʛʨʘʤʤʳ ʠ 

ʠʥʜʠʢʘʪʦʨʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʢʘʢ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʝʪʨʦʛʝʥʥʳʭ 

ʦʢʩʠʜʦʚ, ʪʘʢ ʠ ʨʝʜʢʠʭ ʠ ʨʘʩʩʝʷʥʥʳʭ ʣɻʝʤʝʥʪʦʚ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʝʪʨʦʬʦʥʜʘ, 

ʠʩʧʦʣʴʟʦʚʘʥ rʜʠʩʢʨʠʤʠʥʘʥʪʥʳʝ ʜʠʘʛʨʘʤʤ rF1ïF2
12

 [Roser, Korsch, 1988], Th/ScïCr/Th [Condie, 

Wronkiewicz, 1990] ʠ VïNiïTh Ĭ 10 [Bracciali et al., 2007] ʩʦʚʤʝʩʪʥʦ ʩ ʘʥʘʣʠʟʦʤ ʭʘʨʘʢʪʝʨʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʡ ʨʝʜʢʠʭ ʠ ʨʘʩʩʝʷʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʦʨʤʠʨʦʚʘʥʥrʭ ʥʘ PAAS ʠ 

ʭʦʥʜʨʠʪ ([ʊʝʡʣʦʨ, ʄʘʢʃʝʥʥʘʥ 1988] c ʧʦʧʨʘʚʢʘʤʠ [McLennan, 1989] ʜʣʷ ʈɿʕ), ʘ ʜʣʷ ʧʝʩʯʘʥʠʢʦʚ 

ʠ ʥʘ UCC13 [Rudnick, Gao, 2014]). ʂ ʩʦʞʘʣʝʥʠʶ, ʩʘʤʳʤ ʧʨʦʩʪʳʤ ʠ ʦʯʝʚʠʜʥrʤ ʩʧʦʩʦʙʦʤ ï 

ʩʨʘʚʥʠʪʴ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʣʦʞʝʥʠʡ ʩ ʪʘʢʦʚʳʤʠ ʧʨʝʜʧʦʣʘʛʘʝʤrʭ ʤʘʪʝʨʠʥʩʢʠʭ 

ʧʦʨʦʜ ï ʚʦʩʧʦʣɹ ʟʦʚʘʪʴʩʷ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʥʝ ʫʜʘʣʦʩʴ ʧʦ ʧʨʠʯʠʥʝ ʤʘʣʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʦʩʪʫʧʥʳʭ ʚ 

ʣʠʪʝʨʘʪʫʨʝ ʘʥʘʣʠʟʦʚ ʧʦʩʣʝʜʥʠʭ. ʂ ʦʪʣʦʞʝʥʠʷʤ ʪʘʢʞʝ ʙʳʣʠ ʧʨʠʤʝʥʝʥr ʢʨʠʪʝʨʠʠ, 

ʧʨʝʜʣʦʞʝʥʥʳʝ ʗ. ʕ. ʖʜʦʚʠʯʝʤ ʠ ʄ. ʇ. ʂʝʪʨʠʩ [2000, 2010] ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠ̫ ʚʫʣʢʘʥʦʛʝʥʥʦ-

ʦʩʘʜʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʦʪʣʦʞʝʥʠʡ ʧʝʨʚʦʛʦ ʠ ʧʦʩʣʝʜʫʶʱʠʭ ʮʠʢʣʦʚ ʩʝʜʠʤʝʥʪʘʮʠʠ, ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʠʥʜʠʢʘʪʦʨʘʤʠ [McLennan et al., 1993].  

ʇʦʤʠʤʦ ʧʝʪʨʦʬʦʥʜʘ ʦʩʦʙʝʥʥʦʩʪʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʘʨʛʠʣʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ ʟʘʚʠʩʷʪ 

ʦʪ ʢʣʠʤʘʪʘ, ʩʫʱʝʩʪʚʦʚʘʚʰʝʛʦ ʚ ʦʙʣʘʩʪʠ ʧʘʣʝʦʚʦʜʦʩʙʦʨʦʚ. ɼʣʷ ʝʛʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥ 

ʠʥʜʝʢʩ ʭʠʤʠʯʝʩʢʦʛʦ ʚʳʚʝʪʨʠʚʘʥʠʷ CIA (Chemical Index of Alteration) = 100 Ĭ Al 2O3/(Al 2O3 + 

 
12 F1 = 30.638 Ĭ TiO2/Al 2O3 ï 12.541 Ĭ Fe2O3T/Al 2O3 + 7.329 Ĭ MgO/Al2O3 + 12.031 Ĭ Na2O/Al 2O3 + 35.402 Ĭ  

Ĭ K2O/Al 2O3 ï 6.382; F2 = 56.5 Ĭ TiO2/Al 2O3 ï 10.879 Ĭ Fe2O3T/Al 2O3 + 30.875 Ĭ MgO/Al 2O3 ï 

ï 5.404 Ĭ Na2O/Al 2O3 + 11.112 Ĭ K2O/Al 2O3 ï 3.89. 
13 UCC ï ɺʝʨʭʥʷʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʘʷ ʢʦʨʘ. 
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+ CaO14 + Na2O + K2O)15 [Nesbitt, Young, 1982]. ɼʣʷ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʦʙʩʪʘʥʦʚʦʢ ʪʝʧʣʦʛʦ ʠ 

ʭʦʣʦʜʥʦʛʦ ʢʣʠʤʘʪʘ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʟʥʘʯʝʥʠʝ CIA, ʨʘʚʥʦʝ 70 [Nesbitt, Young, 1982].  

ɼʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʨʝʞʠʤ, ʩʫʱʝʩʪʚʦʚʘʚʰʠʡ ʚʦ ʚʨʝʤʷ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, 

ʟʘʯʘʩʪʫʶ ʙʳʚʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦ, ʦʜʥʘʢʦ ʥʝʢʦʪʦʨʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʜʠʩʢʨʠʤʠʥʘʥʪʥʳʝ 

ʜʠʘʛʨʘʤʤʳ ʧʦʟʚʦʣʷʶʪ ʵʪʦ ʩʜʝʣʘʪʴ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ, ʪʦ ʝʩʪʴ, ʥʘʧʨʠʤʝʨ, ʨʘʟʜʝʣʠʪʴ 

ʨʠʬʪʦʛʝʥʥʳʝ ʦʙʩʪʘʥʦʚʢʠ ʠ ʦʙʩʪʘʥʦʚʢʠ ʧʘʩʩʠʚʥʳʭ ʠ ʘʢʪʠʚʥʳʭ ʦʢʨʘʠʥ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʚʳʙʨʘʥʳ 

ʤʥʦʛʦʤʝʨʥʳʝ ʜʠʘʛʨʘʤʤʳ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʉ. ʇ. ɺʝʨʤʘ ʠ ɼ. ʉ. ɸʨʤʩʪʨʦʥʛ-ɸʣʪʨʠʥ [Verma, 

Armstrong-Altrin , 2016]. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʵʪʠʭ ʜʠʘʛʨʘʤʤ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʘʪɹ ʬʫʥʢʮʠʶ 

DF(A-P)M, ʟʘʚʠʩʷʱʫʶ ʦʪ ʟʥʘʯʝʥʠʡ ʧʝʪʨʦʛʝʥʥʳʭ ʦʢʩʠʜʦʚ, ʠ/ʠʣʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʫʶ ʬʫʥʢʮʠʶ DF(A-

P)MT (ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʟʥʘʯʝʥʠʷ ʥʝ ʪʦʣʢɹʦ ʧʝʪʨʦʛʝʥʥʳʭ ʦʢʩʠʜʦʚ, ʥʦ ʠ ʨʝʜʢʠʭ ʵʣʝʤʝʥʪʦʚ ï Cr, Nb, 

Ni, V, Y, Zr). ɼʣʷ ʬʫʥʢʮʠʠ DF(A-P)M ʧʦʛʨʘʥʠʯʥʳʤ ʟʥʘʯʝʥʠʝʤ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʦʙʩʪʘʥʦʚʦʢ 

ʷʚʣʷʝʪʩʷ ī0.078376, ʘ ʜʣʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʬʫʥʢʮʠʠ ʦʥʦ ʨʘʚʥʦ ï0.1334516. ɺʳʙʦʨ ʵʪʦʡ 

ʜʠʘʛʨʘʤʤʳ, ʦʪʥʦʩʠʤʦʡ ɸ. ɺ. ʄʘʩʣʦʚʤr ʩ ʩʦʘʚʪʦʨʘʤʠ [2016] ʢ ʜʠʘʛʨʘʤʤʘʤ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ, 

ʦʧʨʝʜʝʣʸʥ ʪʝʤ, ʯʪʦ ʜʠʘʛʨʘʤʤʳ ʧʝʨʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ, ʥʘʧʨʠʤʝʨ, K2O/Na2OïSiO2/Al2O3 

[Maynard et al., 1982], SiO2ïK2O/Na2O [Roser, Korsch, 1986], (Fe2O3T + MgO)ïK2O/Na2O, (Fe2O3T 

+ MgO)ïAl 2O3/SiO2 [Bhatia, 1983], ThïLaïSc, ScïThïZr/10, Sc/CrïLa/Y [Bhatia, Crook, 1986] ʠ 

ʜʨʫʛʠʝ, ʥʝʠʥʬʦʨʤʘʪʠʚʥʳ ʣʠʙʦ ʤʘʣʦʠʥʬʦʨʤʘʪʠʚʥʳ [ʄʘʩʣʦʚ ʠ ʜʨ., 2016; Verma, Armstrong-

Altrin , 2016]. ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ ʜʠʘʛʨʘʤʤʘʤʠ (ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ) ʉ. ʇ. ɺʝʨʤʘ ʠ ɼ. ʉ. 

ɸʨʤʩʪʨʦʥʛ-ɸʣʪʨʠʥ [Verma, Armstrong-Altrin , 2013] ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʠʩʧʦʣʴʟʫʶʪ ʙʦʣʝʝ 

ʩʦʚʝʨʰʝʥʥʳʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, ʥʝ ʠʩʢʣʶʯʘʶʱʠʡ ʥʝʢʦʪʦʨʳʝ ʜʘʥʥʳʝ ʢʘʢ ʦʰʠʙʦʯʥʳʝ 

[Verma, Armstrong-Altrin , 2016]. 

ɼʦʧʦʣʥʠʪʴ ʬʘʮʠʘʣʴʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʪʣʦʞʝʥʠʡ ʧʦʟʚʦʣʠʣʦ ʠʩʧʦʣɹʟʦʚʘʥʠʝ ʪʘʢʠʭ 

ʠʥʜʠʢʘʪʦʨʦʚ ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʩʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʦʚ, ʦʪʥʦʩʠʤʳʭ ʢ ʛʨʫʧʧʝ ʯʫʚʩʪʚʠʪʝʣʥɹʳʭ ʢ 

ʠʟʤʝʥʝʥʠʶ ʨʝʜʦʢʩ-ʫʩʣʦʚʠʡ (redox-sensitive trace metals). ɺ ʠʭ ʯʠʩʣʦ ʚʭʦʜʷʪ Mn, Ba, Cd, Co, Cr, 

Cu, Mo, Ni, U, V [Tribovillard et al., 2006]. ɺ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʢʠʩʣʠʪʝʣʴʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ʚ ʩʠʩʪʝʤʝ ñʦʩʘʜʦʢïʧʨʠʜʦʥʥʳʡ ʩʣʦʡ ʚʦʜòr ʥʘʤʠ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʜʠʩʢʨʠʤʠʥʘʥʪʥʘʷ ʜʠʘʛʨʘʤʤʘ UEFïMoEF [Algeo, Tribovillard, 2009; Tribovillard et al., 2012], ʥʘ 

ʢʦʪʦʨʫʶ ʙʳʣʠ ʧʦʤʝʱʝʥʳ ʬʠʛʫʨʘʪʠʚʥʳʝ ʪʦʯʢʠ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʠ ʛʣʠʥʠʩʪʳʭ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ 

 
14 ʋʯʠʪʳʚʘʝʪʩʷ ʚʝʣʠʯʠʥʘ CaO ʚ ʩʦʩʪʘʚʝ ʩʠʣʠʢʘʪʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ [Fedo et al., 1995]. ɼʣʷ 

ʤʠʥʠʤʠʟʘʮʠʠ ʵʬʬʝʢʪʘ ʩʦʨʪʠʨʦʚʢʠ ʯʘʩʪʠʮ ʩʦʛʣʘʩʥʦ [Meuner et al., 2013] CIA ʨʘʩʩʯʠʪʘʥ ʪʦʣʴʢʦ ʜʣʷ ʛʣʠʥʠʩʪʳʭ 

ʧʦʨʦʜ. 
15 ʀʩʧʦʣʴʟʫʶʪʩʷ ʤʦʣʝʢʫʣʷʨʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʦʢʩʠʜʦʚ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ CIW (Chemical 

Index of Weathering) = 100 Ĭ Al 2O3/(Al 2O3 + CaO + Na2O) [Harnois, 1988] ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ 

ʚʳʚʝʪʨʝʣʦʩʪʠ ʧʦʨʦʜ ʥʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʚʠʜʫ ʟʘʚʠʩʠʤʦʩʪʠ ʝʛʦ ʚʝʣʠʯʠʥʳ ʦʪ ʪʠʧʘ ʨʘʟʤʳʚʘʝʤʳʭ ʧʦʨʦʜ [Fedo et al., 

1995, p. 923, Fig.3, p. 924]. 
16 ʈʘʩʯʝʪʥʳʝ ʬʦʨʤʫʣʳ ʜʦʩʪʘʪʦʯʥʦ ʛʨʦʤʦʟʜʢʠ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʙʨʘʪʠʪʴʩʷ ʢ ʫʢʘʟʘʥʥʦʡ ʚʳʰʝ 

ʩʪʘʪʴʝ, ʦʩʦʙʝʥʥʦ ʢ ʧʨʠʣʦʞʝʥʠʶ ʢ ʥʝʡ. ɿʜʝʩʴ ʞʝ ʘʚʪʦʨ ʩʯʠʪʘʝʪ ʚʘʞʥʳʤ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʨʠʛʠʥʘʣʴʥʦʡ ʩʪʘʪʴʝ ʙʳʣʘ 

ʜʦʧʫʱʝʥʘ ʥʝʙʦʣʴʰʘʷ ʥʝʪʦʯʥʦʩʪʴ ʚ ʬʦʨʤʫʣʝ ʜʣʷ ʨʘʩʯʝʪʘ ʬʘʢʪʦʨʘ DF(A-P)M [Verma, Armstrong-Altrin , 2016 ʩ. 7], 

ʚʳʷʚʣʝʥʥʘ̫ ʚ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʩʪʘʪʴʠ ʩʦʚʤʝʩʪʥʦ ʩ ɸ. ʄ. ʌʘʟʣʠʘʭʤʝʪʦʚʳʤ [2017]. ʉʣʝʜʫʝʪ ʟʘʤʝʥʠʪʴ ʬʨʘʛʤʝʥʪ 

ʬʦʨʤʫʣʳ ñ + (2.8243 Ĭ irl2AlM ) + (ï1.596 Ĭ irl3FeM)ò ʥʘ ñ + (ï2.8243 Ĭ irl2AlM) + (ï1.0596 Ĭ irl3FeM)ò. 
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ʘʣʝʚʨʦʣʠʪʦʚ. ʆʢʩʠʜʥʳʝ ʠ ʜʠʟʦʢʩʠʜʥʳʝ ʦʙʩʪʘʥʦʚʢʠ ʚʳʜʝʣʝʥ  rʥʘʤʠ ʥʘ ʫʢʘʟʘʥʥʦʡ ʜʠʘʛʨʘʤʤʝ ʚ 

ʦʜʥʦ ʧʦʣʝ, ʪʘʢ ʢʘʢ ʚʪʦʨʳʝ ʚʦʟʤʦʞʥʦ ʦʪʣʠʯʠʪ ɹʦʪ ʧʝʨʚʳʭ ʪʦʣʴʢʦ ʧʨʠ ʧʦʤʦʱʠ ʬʘʮʠʘʣʴʥʦʛʦ ʠ 

ʙʠʦʬʘʮʠʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ [Algeo, Li , 2020]. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʠ Mo ʠ U ʥʘʨʷʜʫ ʩ 

V ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʨʝʜʦʢʩ-ʫʩʣʦʚʠʡ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʚʣʠʷʥʠʝʤ ʥʘ ʥʠʭ 

ʠʩʪʦʯʥʠʢʦʚ ʩʥʦʩʘ [Tribovillard et al., 2006]. ɺ ʦʪʥʦʰʝʥʠʠ Mo ʠ U ʵʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʚ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʩʪʝʧʝʥʠ ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʢʦʜʠʥʩʢʠʭ ʠ ʫʩʪʴʢʦʜʠʥʩʢʠʭ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ, ʪʦʛʜʘ ʢʘʢ ʜʣʷ V ʠ 

ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ ʠʟʤʝʥʝʥʠʁ ʨʝʜʦʢʩ-ʩʪʘʪʫʩʘ ʚʦʜʳ, ʥʘʧʨʠʤʝʨ, Ni, Co, Cr, Mn 

ʠ ʧʨʦʯʠʭ, ʭʘʨʘʢʪʝʨʥʘ ʧʦʟʠʪʠʚʥʘ ̫ʛʝʦʭʠʤʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ17 ʢʦʨʨʝʣʷʮʠʷ ʩ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʤʠ 

ʦʢʩʠʜʘʤʠ (ʚ ʯʘʩʪʥʦʩʪʠ, MgO ʠ Na2O, ʪʦ ʝʩʪɹ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʚʷʟʘʥʳ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʭʣʦʨʠʪʘ ʠ 

ʧʣʘʛʠʦʢʣʘʟʘ), ʯʪʦ ʜʝʣʘʝʪ ʥʝɻʬʬʝʢʪʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʙʦʛʘʱʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʜʨʫʛʠʭ ï V/(V+Ni)  [Hatch, Leventhal, 1992], Ni/Co, V/Cr [Jones, Manning, 1994] ʠ ʧʨ., ʜʣʷ 

ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʛʠʜʨʦʬʘʮʠʡ, ʪʘʢ ʢʘʢ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʥʠ ʦʪʨʘʞʘʶʪ ʚʘʨʠʘʮʠʁ  ʧʝʪʨʦʬʦʥʜʘ. ɺ 

ʜʦʧʦʣʥʝʥʠʝ, ʥʘʤʠ ʙʳʣʠ ʫʯʪʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ [Algeo, Li, 2020], ʩʦʛʣʘʩʥʦ 

ʢʦʪʦʨʳʤ ʜʣʷ ʢʘʞʜʦʡ ʦʩʘʜʦʯʥʦʡ ʩʠʩʪʝʤʳ ʜʦʣʞʥʘ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʛʨʘʜʫʠʨʦʚʢʘ ʟʥʘʯʝʥʠʡ, ʧʦ 

ʢʦʪʦʨʳʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʪʠʧʠʟʘʮʠ̫ ʧʨʠʜʦʥʥʳʭ ʦʙʩʪʘʥʦʚʦʢ (ʩʤ. ʨʘʟʜʝʣ 5.5). 

ɺ ʢʘʯʝʩʪʚʝ ʢʦʩʚʝʥʥʦʛʦ ʠʥʜʠʢʘʪʦʨʘ ʧʘʣʝʦʩʦʣʝʥʦʩʪʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʦʥʮʝʥʪʨʘʮʠʠ B 

ʠ ʢʦʵʬʬʠʮʠʝʥʪ B/Ga ʜʣʷ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ. ʇʦʩʣʝʜʥʠʡ ʘʢʪʫʘʣʝʥ, ʪʘʢ ʢʘʢ ʧʦʚʝʜʝʥʠʝ B ʠ Ga ʚ 

ʤʦʨʩʢʠʭ ʠ ʧʨʝʩʥʳʭ ʦʙʩʪʘʥʦʚʢʘʭ ʷʚʣʷʝʪʩʷ ʘʥʪʘʛʦʥʠʩʪʠʯʥʳʤ [Keith, Degens, 1959; Wei et al., 

2018; Wei, Algeo, 2019 ʠ ʜʨ.] ʆʜʥʘʢʦ ʠ ʩ ʠʭ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝ ʚʩʝ ʪʘʢ ʧʨʦʩʪʦ. ɺʦ-ʧʝʨʚʳʭ, ʥʘ 

ʩʦʜʝʨʞʘʥʠʝ ʙʦʨʘ ʚ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜʘʭ ʚʣʠʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʘʢʪʦʨʦʚ ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʘ ʠʤʝʥʥʦ (1) ʧʦʩʪʦʷʥʩʪʚʝ ʠʩʪʦʯʥʠʢʘ/ʦʚ ʩʥʦʩʘ, (2) ʢʣʠʤʘʪʘ, (3) ʘʥʘʣʠʟʝ ʪʦʣʴʢʦ 

ʛʣʠʥʠʩʪʦʡ ʬʨʘʢʮʠʠ, (4) ʧʨʝʦʙʣʘʜʘʥʠʠ (ʞʝʣʘʪʝʣʴʥʦ ʧʦʣʥʦʤ) ʚ ʥʝʡ ʩʨʝʜʠ ʩʣʶʜʠʩʪʳʭ ʩʠʣʠʢʘʪʦʚ 

ʧʦʣʠʪʠʧʘ 1ʄ [ʖʜʦʚʠʯ, ʂʝʪʨʠʩ, 2011]. ɺʦ-ʚʪʦʨʳʭ, ʧʦʭʦʞʝ, ʯʪʦ, ʢʘʢ ʠ ʜʣʷ ʧʦʛʨʘʥʠʯʥʳʭ 

ʟʥʘʯʝʥʠʡ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ʚ ʧʨʠʜʦʥʥʦʤ ʩʣʦʝ 

ʚʦʜʳ, ʚ ʨʘʙʦʪʘʭ ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʨʦʚ ʥʝ ʧʨʠʥʠʤʘʶʪʩ ̫ʦʜʠʥʘʢʦʚʳʝ ʜʠʩʢʨʠʤʠʥʘʥʪʥʳʝ ʟʥʘʯʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ B/Ga ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚ ʦʪʥʦʰʝʥʠʠ ʩʦʣʝʥʦʩʪʠ ʚʦʜʳ ʦʙʩʪʘʥʦʚʦʢ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ 

ʨʘʙʦʪʝ [Keith, Degens, 1959] ʝʛʦ ʟʥʘʯʝʥʠʝ ʧʨʠ ʨʘʟʜʝʣʝʥʠʠ ʧʨʝʩʥʦʚʦʜʥʳʭ ʠ ʤʦʨʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ 

ʧʨʠʤʝʨʥʦ ʨʘʚʥʷʝʪʩʷ 4, ʪʦʛʜʘ ʚ ʨʘʙʦʪʘʭ ɺ. ɺʝʡ ʩ ʩʦʘʚʪʦʨʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʧʨʝʩʥʦʚʦʜʥʳʤʠ ʩʯʠʪʘʶʪʩʷ ʪʦ ʦʪʣʦʞʝʥʠʷ, ʩ 

ʚʝʣʠʯʠʥʦʡ B/Ga < 2.5 [Wei et al., 2018], ʪʦ ʪʘʢʦʚʳʝ ʩ B/Ga < 3 [Wei, Algeo, 2019]. ʄʦʞʥʦ 

ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʵʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ ʪʘʢʞʝ ʥʫʞʜʘʝʪʩʷ ʚ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʜʣʷ ʨʘʟʥʳʭ 

ʙʘʩʩʝʡʥʦʚ/ʦʩʘʜʦʯʥʳʭ ʩʠʩʪʝʤ, ʯʪʦ ʥʘʤʠ ʠ ʙʳʣʦ ʩʜʝʣʘʥʦ ʚ ʨʘʟʜʝʣʝ 5.5. 

 
17 ɻʝʦʭʠʤʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ, ʩʦʛʣʘʩʥʦ ʗ. ʕ. ʖʜʦʚʠʯʫ ʩ ʩʦʘʚʪʦʨʘʤʠ [ʖʜʦʚʠʯ, ʂʝʪʨʠʩ, 2014; ʖʜʦʚʠʯ ʠ ʜʨ., 

2018], ʢʦʪʦʨʦʛʦ ʧʨʠʜʝʨʞʠʚʘʝʤʩʷ ʠ ʤʳ, ʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʩ ʧʷʪʠʧʨʦʮʝʥʪʥʳʤ (r Ó r0.05) ʠ ʚʳʰʝ 

ʫʨʦʚʥʝʤ ʜʦʩʪʦʚʝʨʥʦʩʪʠ. 
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ɻʃɸɺɸ 3. ʀɿʋʏɽʅʅʓɽ ʈɸɿʈɽɿʓ ɺɽʈʍʅɽɼɽɺʆʅʉʂʀʍ ʊɽʈʈʀɻɽʅʅʓʍ 

ʆʊʃʆɾɽʅʀʁ ʅɸ ɺʆʉʊʆʂɽ ʉʈɽɼʅɽɻʆ ʋʈɸʃɸ 

3.1. ʆʙɦ ʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʀʩʪʦʨʠʷ ʠʟʫʯʝʥʠʷ ʚʝʨʭʥʝʜʝʚʦʥʩʢʠʭ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʥʳʥʝ ʚʳʜʝʣʷʝʤʳʭ ʚ 

ʢʘʯʝʩʪʚʝ ʢʦʜʠʥʩʢʦʡ ʠ ʫʩʪʴʢʦʜʠʥʩʢʦʡ ʩʚʠʪ, ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ ʧʦʣʫʚʝʢʘ. ɺʧʝʨʚʳʝ ʦʥʠ ʚ ʦʙʱʠʭ 

ʯʝʨʪʘʭ ʦʧʠʩʘʥʳ ɻ. ɸ. ʉʤʠʨʥʦʚʳʤ ʩ ʩʦʘʚʪʦʨʘʤʠ [1961] ʢʘʢ ʬʘʤʝʥʩʢʘʷ ʟʠʣʘʠʨʩʢʘʷ ʩʚʠʪʘ (700ï800 

ʤ), ʦʙʥʘʞʘʶʱʘʷʩʷ ʚ ʜʚʫʭ, ʥʘ ʠʭ ʚʟʛʣʷʜ, ʧʨʘʢʪʠʯʝʩʢʠ ʪʦʞʜʝʩʪʚʝʥʥʳʭ ʜʨʫʛ ʜʨʫʛʫ ʨʘʟʨʝʟʘʭ ï ʧʦ 

ʦʙʦʠʤ ʙʝʨʝʛʘʤ ʨ. ʀʩʝʪʴ (ʦʪ ʜ. ʂʦʜʠʥʢʘ ʜʦ ʩ. ʑʝʨʙʘʢʦʚʦ) ʠ ʧʦ ʨ. ʂʘʤʝʥʢʘ (ʙʣʠʟ ʩ. ʏʝʨʝʤʭʦʚʦ). 

ʇʨʠ ʵʪʦʤ ʬʘʤʝʥʩʢʠʡ ʚʦʟʨʘʩʪ ʫʢʘʟʘʥʥʦʡ ʪʦʣʱʠ ʜʘʝʪʩʷ ʩʦ ʩʩʳʣʢʦʡ ʥʘ ʨʘʙʦʪʳ ʧʨʝʜʳʜʫʱʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ ɸ. ʇ. ʂʘʨʧʠʥʩʢʦʛʦ [1949], ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʠʣ ʚ ʝ yʩʦʩʪʘʚʝ ʦʩʪʘʪʢʠ 

ʧʝʣʝʮʠʧʦʜ Cardiola retrostiata Buch., ʧʨʷʤʦʨʘʢʦʚʠʥʥʳʭ ʤʦʣʣʶʩʢʦʚ Orthoceras carinatum Munst. 

ʠ ʦʩʪʨʘʢʦʜ Entomis serratostriata Sandb. (?), ʠ ɸ. ɸ. ʇʨʦʥʠʥʘ [1950], ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʚʰʝʛʦ 

ʟʜʝʩʴ ʙʨʘʭʠʦʧʦʜʳ Productella murchisoniana (de Kon.), Chonetipustula calva (Ven.), Spirifer ex gr. 

vernenilli  Murch., Sp. archiachi Vern. ɻ. ɸ. ʉʤʠʨʥʦʚ ʩ ʩʦʘʚʪʦʨʘʤʠ ʦʧʠʩʳʚʘʶʪ ʬʘʤʝʥʩʢʫʶ ʪʦʣʱʫ 

ʢʘʢ ʨʘʚʥʦʤʝʨʥʦʝ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʧʝʩʯʘʥʠʢʦʚ ʠ ʘʨʛʠʣʣʠʪʦʚ ʩ ʨʝʜʢʠʤʠ ʧʣʘʩʪʘʤʠ 

(ʜʦ 3 ʤ) ʠ ʣʠʥʟʘʤʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʠ ʛʨʘʚʝʣʠʪʦʚ (ʜʦ 3 ʤ). ʇʦʩʣʝʜʥʠʝ ʯʘʩʪʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʢʦʩʦʡ ʩʣʦʠʩʪʦʩʪʴʶ. ʇʨʠʯʝʤ ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ʫʢʘʟʳʚʘʝʪʩʷ ʉɿ ʥʘʢʣʦʥ ʩʝʨʠʠ ʢʦʩʳʭ ʩʣʦʡʢʦʚ. ʅʘ ʨ. 

ʂʘʤʝʥʢʘ ʥʠʞʝ ʩ. ʏʝʨʝʤʭʦʚʦ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʦʣʱʝ ʦʪʤʝʯʘʝʪʩʷ ʥʘʣʠʯʠʝ ʧʨʦʩʣʦʝʚ 

ʦʥʢʦʣʠʪʦʚʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʩ Girvanella. ʅʘʣʠʯʠʝ ʦʥʢʦʣʠʪʦʚ ʠ ʢʦʩʘʷ ʩʣʦʠʩʪʦʩʪʴ ʚ ʧʣʘʩʪʘʭ 

ʛʨʫʙʦʟʝʨʥʠʩʪʳʭ ʧʦʨʦʜ ʧʦʟʚʦʣʷʁ ʪ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ɻ. ɸ. ʉʤʠʨʥʦʚʳʤ ʩ ʩʦʘʚʪʦʨʘʤʠ [1961] 

ʦʧʠʩʘʥʳ ʚ ʨʘʡʦʥʝ ʩ. ʏʝʨʝʤʭʦʚʦ ʠʤʝʥʥʦ ʤʝʣʢʦʚʦʜʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʜʠʥʩʢʦʡ ʩʚʠʪʳ. 

ʅʠ ʚ ʦʜʥʦʡ ʠʟ ʜʘʣʝʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʨʘʙʦʪ ʦʪʣʦʞʝʥʠʷ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩʝʣ ʑʝʨʙʘʢʦʚʦ ʠ 

ʏʝʨʝʤʭʦʚʦ ʥʝ ʦʧʠʩʳʚʘʶʪʩʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʙʦʙʱʘʶʱʝʡ ʩʪʘʪʴʠ ɹ. ʀ. ʏʫʚʘʰʦʚʘ ʠ ɸ. ʃ. 

ɸʥʬʠʤʦʚʘ [2008], ʛʜʝ ʬʘʤʝʥʩʢʠʝ ʧʦʨʦʜʳ ʥʘ ʨ. ʀʩʝʪʴ ʚʳʜʝʣʝʥʳ ʚ VIII  ʨʦʜʥʠʢʦʚʩʢʫʶ 

(ʧʝʩʯʘʥʠʢʦʚʫʶ) ʪʦʣʱʫ ʤʦʱʥʦʩʪʴʶ ʧʦʨʷʜʢʘ 210 ʤ. ɸʚʪʦʨʘʤʠ ʦʪʤʝʯʘʝʪʩʷ ʮʠʢʣʠʯʥʦʝ ʩʪʨʦʝʥʠʝ 

ʪʦʣɦ ʠ, ʥʘʣʠʯʠʝ ʜʘʝʢ ʙʘʟʘʣʴʪʦʚ ʚ ʝʸ ʦʩʥʦʚʘʥʠʠ ʠ ʩʨʝʜʥʝʡ ʯʘʩʪʠ. ɺʳʰʝ ʧʦ ʨʘʟʨʝʟʫ ʠʤʠ 

ʚʳʜʝʣʷʝʪʩʷ IX ñʜʘʡʢʦʚʘʷò ʪʦʣʱʘ (150 ʤ) ʘʨʛʠʣʣʠʪʦʚ ʩ ʧʦʜʯʠʥʝʥʥʳʤʠ ʣʠʥʟʘʤʠ, ʩʣʦʷʤʠ ʠ 

ʧʘʯʢʘʤʠ ʤʝʣʢʦ- ʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ. ʆʪʣʠʯʠʪʝʣʴʥʘʷ ʯʝʨʪʘ ʪʦʣʱʠ ï ʥʘʣʠʯʠʝ 7 ʜʘʝʢ 

(ʤʦʱʥʦʩʪʴʶ ʜʦ 3.5 ʤ) ʜʠʘʙʘʟʦʚ. ɺʧʦʩʣʝʜʩʪʚʠʠ ɽ. ʅ. ɺʦʣʯʝʢ ʠ ɺ. ʉ. ʏʝʨʚʷʢʦʚʩʢʠʤ [2010] ʵʪʠ 

ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ ʜʦʣʝʨʠʪʳ ʠ ʣʘʤʧʨʦʬʠʨʳ. 

ʅʘʠʙʦʣʝʝ ʧʦʣʥʳʤʠ ʷʚʣʷʶʪʩʷ ʩʚʝʜʝʥʠʷ ʦ ʩʪʨʦʝʥʠʠ ʢʦʜʠʥʩʢʦʡ ʠ ʫʩʪʴʢʦʜʠʥʩʢʦʡ ʩʚʠʪ ʚ 

ʨʘʟʨʝʟʘʭ ʧʦ ʨ. ʀʩʝʪʴ ʠ ʂʦʜʠʥʩʢʦʤʫ ʣʦʛʫ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. ʂʘʤʝʥʩʢ-ʋʨʘʣʴʩʢʠʡ. ʕʚʦʣʶʮʠʷ 

ʚʟʛʣʷʜʦʚ ʥʘ ʠʭ ʚʦʟʨʘʩʪʥʫʶ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʠ ʩʪʨʦʝʥʠʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦ ʨʘʙʦʪʘʤ ɻ. ɸ. 

ʉʤʠʨʥʦʚʘ ʩ ʩʦʘʚʪʦʨʘʤʠ [1974] (ʨʠʩʫʥʦʢ 7ʘ), ɺ. ɸ. ʅʘʩʝʜʢʠʥʦʡ ʠ ɻ. ɻ. ɿʝʥʢʦʚʦʡ [1999] (ʨʠʩʫʥʦʢ 

7ʙ), ɹ. ʀ. ʏʫʚʘʰʦʚʘ ʩ ɸ. ʃ. ɸʥʬʠʤʦʚʳʤ [2005, 2008] (ʨʠʩʫʥʦʢ 7ʚ). ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʨʘʟʥʳʝ 
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ʘʚʪʦʨʳ ʧʦ-ʨʘʟʥʦʤʫ ʦʮʝʥʠʚʘʶʪ ʤʦʱʥʦʩʪʴ ʚʳʜʝʣʝʥʥʳʭ ʠʤʠ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʪʦʥʦʚ, ʧʨʠʚʝʜʝʥʥʝr 

ʦʧʠʩʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʦʧʦʩʪʘʚʠʪʴ ʵʪʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ (ʩʤ. ʨʠʩʫʥʦʢ 

7), ʘ ʪʘʢʞʝ ʩ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʘʚʪʦʨʦʤ (ʨʠʩʫʥʦʢ 7ʛ). 

ɻ. ɸ. ʉʤʠʨʥʦʚ ʩ ʩʦʘʚʪʦʨʘʤʠ [1974] ʩʯʠʪʘʣʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʦʪʣʦʞʝʥʠʷ ʘʥʘʣʦʛʦʤ 

ʟʠʣʘʠʨʩʢʦʡ ʩʝʨʠʠ, ʦʧʠʩʳʚʘʷ ʩʪʨʫʢʪʫʨʫ ʥʘ ʨ. ʀʩʝʪʴ ʢʘʢ ʑʝʨʙʘʢʦʚʩʢʫʶ ʩʠʥʢʣʠʥʘʣʴ, ʩʦʩʪʦʷʱʫʶ 

ʠʟ ʜʚʫʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʦʚ (ʟʘʧʘʜʥʦʛʦ ʠ ʚʦʩʪʦʯʥʦʛʦ). ʈʘʟʨʝʟ ʟʘʧʘʜʥʦʛʦ ʙʣʦʢʘ, 

ʦʙʥʘʞʘʶʱʠʡʩʷ ʚʳʰʝ ʜ. ʂʦʜʠʥʢʘ, ʠ ʠʤʝʶʱʠʡ ʥʦʨʤʘʣʴʥʦʝ ʟʘʣʝʛʘʥʠʝ, ʙʳʣ ʨʘʟʜʝʣʝʥ ʥʘ 8 

ʛʦʨʠʟʦʥʪʦʚ, ʢʦʪʦʨʳʝ ʩʣʘʛʘʶʪ ʜʚʘ ʪʠʧʘ ʨʘʟʨʝʟʘ ï ʟʘʧʘʜʥʳʡ ʠ ʚʦʩʪʦʯʥʳʡ. 

ɺ ʚʦʩʪʦʯʥʦʤ ʪʠʧʝ ʨʘʟʨʝʟʘ ʟʘʧʘʜʥʦʛʦ ʙʣʦʢʘ ʬʨʘʥʩʢʠʡ ʚʦʟʨʘʩʪ ʧʨʝʜʧʦʣʘʛʘʣʩʷ ʜʣʷ 

ʠʟʚʝʩʪʥʷʢʦʚ ʛʦʨʠʟʦʥʪʘ 1 ʩ ʦʜʠʥʦʯʥʳʤʠ ʢʦʨʘʣʣʘʤʠ Neostringophyllum insetense Soshk. ʠ 

ʙʨʘʭʠʦʧʦʜʘʤʠ Camarotoechia sp., ʘ ʪʘʢʞʝ ʜʣʷ ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʠʭ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ 

ʛʦʨʠʟʦʥʪʘ 2 ʩ ʢʦʨʘʣʣʘʤʠ N. intense Soshk., N. Modicum Smith., Thamnophyllum ex gr. 

Monozonatum (Soshk.), ʙʨʘʭʠʦʧʦʜʘʤʠ Gypidula ex gr. globa (Schnur), G. sp., Camarotoechia sp., 

Atrypa alticola Frech, A. cf. devoniana Webst., A. tubaecostata (Paeck.), A. sp., Cyrtospirifer ex gr. 

ʩalcaratus (Sow.), C. sp. (ex gr. archiaci Murch.) [ʉʤʠʨʥʦʚ ʠ ʜʨ., 1974]. ɺʳʰʝʟʘʣʝʛʘʶʱʠʝ 

ʪʝʨʨʠʛʝʥʥʳʝ ʧʦʨʦʜʳ ʛʦʨʠʟʦʥʪʦʚ 3 ʠ 4 ʦʙʦʟʥʘʯʝʥʳ ʢʘʢ ʬʘʤʝʥʩʢʠʝ, ʦʜʥʘʢʦ ʪʦʯʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ 

ʬʘʫʥʳ ʜʣʷ ʥʠʭ ʦʪʩʫʪʩʪʚʫʶʪ, ʵʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʠ ʧʦʨʦʜ ʛʦʨʠʟʦʥʪʘ 8 ʟʘʧʘʜʥʦʛʦ ʪʠʧʘ ʨʘʟʨʝʟʘ. 

ʇʦʭʦʞʝ, ʯʪʦ ɻ. ɸ. ʉʤʠʨʥʦʚ ʩ ʩʦʘʚʪʦʨʘʤʠ ʙʳʣʠ ʧʦʩʣʝʜʥʠʤʠ, ʢʪʦ ʦʧʠʩʘʣ ʛʦʨʠʟʦʥʪ 4 (ʥʳʥʝ ʦʥ, ʘ 

ʚʦʟʤʦʞʥʦ ʠ ʯʘʩʪʴ ʛʦʨʠʟʦʥʪʘ 5, ʟʘʜʝʨʥʦʚʘʥ), ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʘʣʝʚʨʦʣʠʪʳ (ʘʨʛʠʣʣʠʪʳ? ï 

ʆ. ʖ.) ʩ ʤʘʣʦʤʦʱʥʳʤʠ, ʜʦ 20 ʩʤ, ʧʣʘʩʪʘʤʠ ʠʟʚʝʩʪʢʦʚʳʭ ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ ʩ 

ʙʨʘʭʠʦʧʦʜʘʤʠ ʠ ʛʘʩʪʨʦʧʦʜʘʤʠ, ʣʠʥʟʦʚʠʜʥʳʤʠ ʠ ʷʡʮʝʦʙʨʘʟʥʳʤʠ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʳʤʠ 

ʢʦʥʢʨʝʮʠʷʤʠ. ʄʦʱʥʦʩʪʴ ʛʦʨʠʟʦʥʪʘ 4 ʩʦʩʪʘʚʣʝ̫ʪ 300 ʤ [ʉʤʠʨʥʦʚ ʠ ʜʨ., 1974]. ɻʦʨʠʟʦʥʪʳ 1ï4 

ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ɻ. ɸ. ʉʤʠʨʥʦʚʳʤ ʩ ʩʦʘʚʪʦʨʘʤʠ ʠ ʚ ʨʘʟʨʝʟʝ ʧʦ ʂʦʜʠʥʩʢʦʤʫ ʣʦʛʫ.  

ɿʘʪʝʤ, ʢʘʢ ʫʢʘʟʳʚʘʶʪ ʫʧʦʤʷʥʫʪʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ñʙʝʟ ʧʝʨʝʨʳʚʘ ʚ ʦʙʥʘʞʝʥʥʦʩʪʠ 

ʥʘʯʠʥʘʶʪʩʷ ʚʳʭʦʜʳ ʬʨʘʥʩʢʦʛʦ ʷʨʫʩʘ ʟʘʧʘʜʥʦʛʦ ʪʠʧʘ éò, ʢʦʪʦʨrʡ ñʚ ʜʘʥʥʦʤ ʪʠʧʝ ʨʘʟʨʝʟʘ 

ʧʨʝʜʩʪʘʚʣʝʥ ʪʝʨʨʠʛʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʪʠʧʘ ʟʠʣʘʠʨʩʢʦʡ ʩʝʨʠʠ, ʢʦʪʦʨʳʝ ʤʳ ʧʨʝʜʣʘʛʘʝʤ 

ʚʳʜʝʣʠʪʴ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʢʦʜʠʥʩʢʦʡ ʩʚʠʪʳò [ʉʤʠʨʥʦʚ ʠ ʜʨ., 1974, c. 54]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ 

ʛʦʨʠʟʦʥʪʦʚ 5ï7 (ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ 600 ʤ) ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʚʧʝʨʚʳʝ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ 

ʥʘʟʚʘʥʠʝ ʢʦʜʠʥʩʢʘʷ ʩʚʠʪʘ. ʆʙʠʣʴʥʘʷ ʬʘʫʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʨʘʭʠʦʧʦʜʳ Plicatifera sp., Pugnax ex 

gr. acuminata (Mart.)., P. sp., Atrypa cf. devoniana Webst., A. sp., Theodossia anossofi (Vern.), 

ʧʨʠʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʰʝʩʪʦʛʦ ʛʦʨʠʟʦʥʪʘ. ʇʦ ʥʘʭʦʜʢʘʤ ʙʨʘʭʠʦʧʦʜ ʬʨʘʥʩʢʠʝ ʠʥʪʝʨʚʘʣʳ 

ʨʘʟʨʝʟʦʚ ʦʙʦʠʭ ʪʠʧʦʚ ʙʳʣʠ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ ʘʩʢʳʥʩʢʠʤ ʛʦʨʠʟʦʥʪʦʤ ʟʘʧʘʜʥʦʛʦ ʩʢʣʦʥʘ ʋʨʘʣʘ 

[ʉʤʠʨʥʦʚ ʠ ʜʨ., 1974]. ʇʨʠʤʝʯʘʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʝʩʯʘʥʦʤ 

ʛʦʨʠʟʦʥʪʝ 8 ʊ. ɸ. ʉʤʠʨʥʦʚʦʡ ʙr ʣʠ ʦʙʥʘʨʫʞʝʥʳ ʦʩʪʘʪʢʠ ʧʦʟʜʥʝʜʝʚʦʥʩʢʦʡ (ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ) 

ʧʘʥʮʠʨʥʦʡ ʨʳʙʳ ʧʦʜʢʣʘʩʩʘ Arthrodira. 
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ʂ. ʪʦʣʱʘ ï ʢʘʨʙʦʥʘʪʥʘʷ ʪʦʣʱʘ. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʩʤ. ʚ ʇʨʠʣʦʞʝʥʠʠ ɹ. ʊʘʢʞʝ ʩʤ. ʧʦʷʩʥʝʥʠʷ ʚ ʪʝʢʩʪʝ.  
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ʈʠʩʫʥʦʢ 7. ʂʦʨʨʝʣʷʮʠʷ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʚ ʨʘʟʨʝʟʝ ʥʘ ʨ. ʀʩʝʪʴ, ʚʳʜʝʣʷʝʤrʭ ʚ 

ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ 

 

ɺʦʩʪʦʯʥʳʡ ʙʣʦʢ ʑʝʨʙʘʢʦʚʩʢʦʡ ʩʠʥʢʣʠʥʘʣʠ, ʨʘʟʨʝʟ ʢʦʪʦʨʦʛʦ ʚʩʢʨʳʪ ʚ ʫʩʪʴʝ ʂʦʜʠʥʩʢʦʛʦ 

ʣʦʛʘ, ʦʧʠʩʘʥ ɻ. ɸ. ʉʤʠʨʥʦʚʳʤ ʩ ʩʦʘʚʪʦʨʘʤʠ ʩʚʝʨʭʫ ʚʥʠʟ ï ʟʘʣʝʛʘʥʠʝ ʪʦʣʱ ʟʜʝʩɹ  ʦʧʨʦʢʠʥʫʪʦʝ. 

ɺʩʝʛʦ ʠʤʠ ʚʳʜʝʣʝʥʦ 9 ʛʦʨʠʟʦʥʪʦʚ (ʩ 9 ʧʦ 17) ʦʙʱʝʡ ʤʦʱʥʦʩʪʴʶ ʦʢʦʣʦ 300 ʤ. ɺ ʥʝʢʦʪʦʨʳʭ ʠʟ 

ʛʦʨʠʟʦʥʪʦʚ ʦʙʥʘʨʫʞʝʥʳ ʠ ʦʧʨʝʜʝʣʝʥʳ ʙʨʘʭʠʦʧʦʜʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʝʟʘ (ʚ 

ʧʦʨʦʜʘʭ ʛʦʨʠʟʦʥʪʘ 17), ʥʘʡʜʝʥʳ Pugnax acuminata Mart., Hypothyridina sp., Atrypa tubaecostata 

(Paeck.), A. uralica Nal., A. alticola Frech, A. sp., Cyrtospirifer ex gr. calcaratus (Sow.), ʚʳʰʝ ʚ 

ʛʦʨʠʟʦʥʪʘʭ 15 ʠ 16 ï ʪʦʣʴʢʦ Cyrtospirifer ex gr. calcaratus (Sow.), ʩʣʘʛʘʶʱʠʝ ʨʘʢʫʰʥʷʢʠ. 

ɺʦʟʨʘʩʪ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ (ʩʦ ʩʩʳʣʢʦʡ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʩʧʦʨ ɽ. ɺ. ʏʠʙʨʠʢʦʚʦʡ18) 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʥʠʞʥʝʬʘʤʝʥʩʢʠʡ [ʉʤʠʨʥʦʚ ʠ ʜʨ., 1974]. 

ɺ. ɸ. ʅʘʩʝʜʢʠʥʘ ʠ ɻ. ɻ. ɿʝʥʢʦʚʘ [1999] ʪʘʢ ʞʝ, ʢʘʢ ʠ ʫʢʘʟʘʥʥʳʝ ʜʦ ʵʪʦʛʦ ʘʚʪʦʨʳ, 

ʚʳʜʝʣʷʶʪ ʥʘ ʨ. ʀʩʝʪʴ ʜʚʘ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʘ. ʂ ʢʦʜʠʥʩʢʦʡ ʩʚʠʪʝ ʠʤʠ ʦʪʥʝʩʝʥʳ ʚʩʝ 

ʦʪʣʦʞʝʥʠʷ, ʦʙʥʘʞʘʶʱʠʝʩʷ ʥʘ ʣʝʚʦʤ ʠ ʧʨʘʚʦʤ ʙʝʨʝʛʘʭ ʨ. ʀʩʝʪʴ ʦʪ ʜ. ʂʦʜʠʥʢʘ ʧʨʠʤʝʨʥʦ ʜʦ ʩ. 

ʑʝʨʙʘʢʦʚʦ, ʨʘʥʝʝ ʚʳʜʝʣʷʝʤʳʝ ʚ ʢʦʜʠʥʩʢʫʶ ʠ ʟʠʣʘʠʨʩʢʫʶ ʩʚʠʪʳ. ɺ ʵʪʦʡ ʞʝ ʨʘʙʦʪʝ ʦʥʠ ʢ 

ʫʩʪʴʢʦʜʠʥʩʢʦʡ ʩʚʠʪʝ ʦʪʥʦʩʷʪ ʬʘʤʝʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ, ʚʩʢʨʳʪʳʝ ʚ ʂʦʜʠʥʩʢʦʤ ʣʦʛʫ. 

ʇʦʨʦʜʳ ʢʦʜʠʥʩʢʦʡ ʩʚʠʪʳ ʨʘʟʜʝʣʝʥʳ ʠʤʠ ʥʘ 4 ʧʘʯʢʠ. ʇʝʨʚʘʷ (50 ʤ) ʩʣʦʞʝʥʘ ʤʘʩʩʠʚʥʳʤʠ 

ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ ʦʩʪʘʪʢʘʤʠ ʩʪʨʦʤʘʪʦʧʦʨʘʪ, ʢʦʣʦʥʠʘʣʴʥʳʭ ʠ ʦʜʠʥʦʯʥʳʭ ʢʦʨʘʣʣʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ 

Neostringophyllum isetense Soshk., Thamnophyllum monozonatum Soshk., ʠ ʙʨʘʭʠʦʧʦʜ. ʇʘʯʢʘ II  (ʜʦ 

34.2 ʤ) ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʦʨʠʟʦʥʪʫ 2, ʚʳʜʝʣʷʝʤʦʤʫ ɻ. ɸ. ʉʤʠʨʥʦʚʳʤ ʩ ʩʦʘʚʪʦʨʘʤʠ, ʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʝʭʦʜ ʦʪ ʛʣʠʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʩ ʚʦʜʦʨʦʩʣʷʤʠ, ʘʤʬʠʧʦʨʘʤʠ, 

ʪʘʙʫʣʷʪʘʤʠ, ʨʫʛʦʟʘʤʠ ʠ ʙʨʘʭʠʦʧʦʜʘʤʠ ʢ ʠʟʚʝʩʪʢʦʚʠʩʪʳʤ ʛʣʠʥʠʩʪʳʤ ʧʦʨʦʜʘʤ ʩ ʧʨʦʩʣʦʷʤʠ 

ʠʟʚʝʩʪʢʦʚʠʩʪrʭ ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ, ʠ ʧʝʩʯʘʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ. ɺ ʧʦʩʣʝʜʥʠʭ 

ʦʙʥʘʨʫʞʝʥʳ ʦʩʪʘʪʢʠ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʬʘʫʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʤʬʠʧʦʨʳ, ʦʙʣʦʤʢʠ ʢʦʣʦʥʠʘʣʴʥʳʭ 

ʢʦʨʘʣʣʦʚ Gracilopora vermicularis (MôCoy), Aulopora aff. interjuncta Sok., Aulocystis aff. tikhyi 

Sok. ʠ ʙʨʘʭʠʦʧʦʜʳ Schizophoria cf. striatula Schloth. Atrypa cf. alticola Frech, Theodossia anossofi 

(Vern.). ɺ ʪʨʝʪʴʶ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʣʠʥʠʩʪʫʶ, ʧʘʯʢʫ ʤʦʱʥʦʩʪʴʶ 95ï180 ʤ ʚʢʣʶʯʝʥʳ 

ʥʝʨʘʚʥʦʤʝʨʥʦ ʧʝʨʝʩʣʘʠʚʘʶʱʠʝʩʷ ʘʨʛʠʣʣʠʪʳ, ʘʣʝʚʨʦʣʠʪʳ ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʧʝʩʯʘʥʠʢʠ ʩ 

ʙʨʘʭʠʦʧʦʜʘʤʠ Plicatifera (?) sp. indet., Hypothyridina sp. indet., Anatrypa sp., Theodossia anossofi 

(Vern.). ɼʣʷ II  ʠ III  ʧʘʯʝʢ ʦʪʤʝʯʝʥʦ ʥʘʣʠʯʠʝ ʢʦʥʦʜʦʥʪʦʚ ʟʦʥʳ gigas ï Polygnathus cf. politus 

Ovn., Pol. cf. aequalis Klap. et. Lane, Pol. ettermae Pick. ʇʘʯʢʘ IV (300 ʤ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʨʘʟʨʝʟʝ 

ʤʝʣʢʦ- ʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ (ʜʦ 0.8 ʤ), ʠʟʚʝʩʪʢʦʚʦʛʦ 

ʧʝʩʯʘʥʠʢʘ ʩ ʣʠʥʟʘʤʠ ʤʝʣʢʦʛʘʣʝʯʥʦʛʦ ʢʦʥʛʣʦʤʝʨʘʪʘ. ɼʣʷ ʧʘʯʢʠ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ 

 
18 ʆʧʨʝʜʝʣʝʥʠʷ ʦʧʫʙʣʠʢʦʚʘʥʳ ʧʦʟʞʝ [ʏʠʙʨʠʢʦʚʘ, ʆʣʣʠ, 2009]. 
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ʫʛʣʝʬʠʮʠʨʦʚʘʥʥʳʭ ʈʆ, ʜʣʷ ʤʘʣʦʤʦʱʥʳʭ (ʜʦ 1 ʤ) ʧʨʦʩʣʦʝʚ ʠʟʚʝʩʪʥʷʢʦʚ ï ʙʨʘʭʠʦʧʦʜ 

Chonetipustula (?) calva Wenjuk., Pugnax nana Mark., Adolfia zickzack Roem., Theodossia anossofi 

(Vern.). ʇʦʨʦʜʳ ʢʦʜʠʥʩʢʦʡ ʩʚʠʪʳ ʦʪʥʝʩʝʥʳ ʢ ʛʫʙʠʥʩʢʦʤʫ ʛʦʨʠʟʦʥʪʫ, ʘ ʦʙʥʘʨʫʞʝʥʥʳʝ 

ʢʦʤʧʣʝʢʩʳ ʙʨʘʭʠʧʦʜ ʧʦʟʚʦʣʷʶʪ ʢʦʨʨʝʣʠʨʦʚʘʪʴ ʠʭ ʩ ʤʝʥʜʳʤʩʢʠʤ ʠ ʘʩʢʳʥʩʢʠʤ ʛʦʨʠʟʦʥʪʘʤʠ 

ʟʘʧʘʜʥʦʛʦ ʩʢʣʦʥʘ ʋʨʘʣʘ [ʅʘʩʝʜʢʠʥʘ, ɿʝʥʢʦʚʘ, 1999]. 

ʈʘʙʦʪʘ ɺ. ɸ ʅʘʩʝʜʢʠʥʦʡ ʠ ɻ. ɻ. ɿʝʥʢʦʚʦʡ ʮʝʥʥʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʪʝʤ, ʯʪʦ ʚ ʥʝʡ ʦʧʠʩʘʥ ʠ 

ʠʤʝʝʪ ʚʦʟʨʘʩʪʥʫʶ ʧʨʠʚʷʟʢʫ ʥʳʥʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʙʥʘʞʝʥʥʳʡ ʩʪʨʘʪʦʪʠʧ ʫʩʪʴʢʦʜʠʥʩʢʦʡ ʩʚʠʪ  r

ʧʦ ʂʦʜʠʥʩʢʦʤʫ ʣʦʛʫ. ɺ ʥʸʤ ʢ ʰʘʤʝʡʩʢʦʤʫ ʛʦʨʠʟʦʥʪʫ ʦʪʥʝʩʝʥʳ ʧʘʯʢʠ V ʠ VI, ʩʫʤʤʘʨʥʦʡ 

ʤʦʱʥʦʩʪʴʶ 84 ʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʠ 

ʘʣʝʚʨʦʣʠʪʘʤʠ (ʤʦʱʥʦʩʪʠ ʩʣʦʝʚ 0.2ï1.3 ʤ) ʩ ʨʝʜʢʠʤʠ ʣʠʥʟʦʚʠʜʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʠ ʣʠʥʟʘʤʠ 

ʛʨʘʚʝʣʠʪʦʚ (ʜʦ 1 ʩʤ), ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ (ʜʦ 0.5 ʤ) ʩ ʦʩʪʘʪʢʘʤʠ ʙʨʘʭʠʦʧʦʜ. ɺ VII ʧʘʯʢʝ 

(52 ʤ), ʢ ʢʦʪʦʨʦʡ ʦʪʥʦʩʠʪʩʷ ʠ ʨʘʟʨʝʟ ʚ ʩʪʝʥʢʝ ʢʘʨʴʝʨʘ, ʦʧʠʩʘʥʥʳʡ ʚ ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʘʮʠʠ, ʧʦ 

ʜʘʥʥʳʤ [ʅʘʩʝʜʢʠʥʘ, ɿʝʥʢʦʚʘ, 1999], ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʤʦʱʥʦʩʪʴ ʧʣʘʩʪʦʚ ʧʝʩʯʘʥʠʢʦʚ ʠ 

ʘʣʝʚʨʦʣʠʪʦʚ (ʜʦ 5 ʤ), ʩʪʘʥʦʚʷʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʤʦʱʥʝʝ (3ï5 ʤ) ʣʠʥʟʦʚʠʜʥʳʝ ʧʣʘʩʪʳ ʛʨʘʚʝʣʠʪʦʚ ʠ 

ʩʨʝʜʥʝʛʘʣʝʯʥʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ. VIII ʧʘʯʢʘ (230 ʤ) ʩʣʦʞʝʥʘ ʘʣʝʚʨʦʣʠʪʘʤʠ, ʯʝʨʝʜʫʶʱʠʤʩʷ ʩ 

ʧʝʩʯʘʥʠʢʘʤʠ (ʜʦ 20 ʩʤ) ʠ ʣʠʥʟʘʤʠ ʤʝʣʢʦ- ʠ ʩʨʝʜʥʝʛʘʣʝʯʥʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ. VIIïVIII ʧʘʯʢʠ 

ʦʪʥʦʩʷʪʩʷ ʢ ʯʝʧʯʫʛʦʚʩʢʦʤʫ ʛʦʨʠʟʦʥʪʫ. ɹʨʘʭʠʦʧʦʜʳ ʚ ʧʘʯʢʘʭ VïVII  ʧʨʝʜʩʪʘʚʣʝʥʳ Plicatifera cf. 

mugodjarica Nach., Yunnanellina cf. mugodjarica Rozm., Pseudoleiorhychnus cf. uralicus (Nal.), 

Cyrtospirifer calcaratus (Sow.), C. postarchiaci Nal., Cyrtiopsis murchisonianus (de Koninck in 

Gosselet). ɿʘʚʝʨʰʘʝʪ ʩʪʨʘʪʦʪʠʧ ʫʩʪʴʢʦʜʠʥʩʢʦʡ ʩʚʠʪʳ IX ʧʘʯʢʘ (ʜʦ 300 ʤ), ʚ ʢʦʪʦʨʦʡ 

ʧʨʝʦʙʣʘʜʘʶʪ ʢʦʥʛʣʦʤʝʨʘʪʳ ʨʘʟʣʠʯʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ï ʦʪ ʢʨʫʧʥʦ- ʜʦ ʤʝʣʢʦʛʘʣʝʯʥʳʭ. ʉʨʝʜʠ ʥʠʭ 

ʟʘʣʝʛʘʶʪ ʘʣʝʚʨʦʣʠʪʳ, ʧʝʩʯʘʥʠʢʠ (ʦʪ ʤʝʣʢʦ- ʜʦ ʛʨʫʙʦʟʝʨʥʠʩʪʳʭ), ʩʣʘʛʘʶʱʠʝ ʧʨʦʩʣʦʠ ʠ ʣʠʥʟr 

ʤʦʱʥʦʩʪʴʶ ʦʪ 0.3 ʜʦ 3 ʤ. ɼʣʷ ʜʘʥʥʦʡ ʧʘʯʢʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʭʚʦʱʸʚʩʢʠʡ ʚʦʟʨʘʩʪ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʘʙʦʪʝ ɺ. ɸ ʅʘʩʝʜʢʠʥʦʡ ʠ ɻ. ɻ. ɿʝʥʢʦʚʦʡ ʢ ʟʘʧʘʜʥʦʤʫ 

ʪʝʢʪʦʥʠʯʝʩʢʦʤʫ ʙʣʦʢʫ (ʘʥʪʠʢʣʠʥʘʣʴʥʦʡ ʩʢʣʘʜʢʝ) ʥʘ ʨ. ʀʩʝʪ ɹʙʳʣʠ ʦʪʥʝʩʝʥʳ ʧʦʨʦʜʳ ʧʘʯʝʢ ʩ I 

ʧʦ IV. ʇʨʠ ʪɻʦʤ ʟʘʧʘʜʥʦʝ ʢʨʳʣʦ ʘʥʪʠʢʣʠʥʘʣʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʦʨʦʜʘʤʠ ʧʘʯʝʢ IIïIV, ʘ ʚʦʩʪʦʯʥʦʝ 

ï ʧʘʯʝʢ IïIV. ɿʘʣʝʛʘʥʠʝ ʧʦʨʦʜ ʥʦʨʤʘʣʴʥʦʝ. ɺʦʩʪʦʯʥʳʡ ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʙʣʦʢ ʩʣʦʞʝʥ ʧʘʯʢʘʤʠ Vï

IX, ʠʤʝʶʱʠʤʠ ʦʧʨʦʢʠʥʫʪʦʝ ʟʘʣʝʛʘʥʠʝ. ʋʧʦʤʠʥʘʝʪʩ̫ , ʯʪʦ ʨʘʟʨʝʟ ʧʦ ʨ. ʂʘʤʝʥʢʘ ʠʤʝʝʪ ʩʭʦʜʩʪʚʦ ʩ 

ʵʪʠʤ ʨʘʟʨʝʟʦʤ, ʦʜʥʘʢʦ ʚ ʥʸʤ ʚʩʢʨʳʪʘ ʪʦʣʴʢʦ ʯʘʩʪʴ ʧʘʯʝʢ ï II , III , VIII  ʠ IX, ʢʘʢ ʢʦʜʠʥʩʢʦʡ, ʪʘʢ ʠ 

ʫʩʪʴʢʦʜʠʥʩʢʦʡ ʩʚʠʪʳ. 

ɹ. ʀ. ʏʫʚʘʰʦʚ ʩ ɸ. ʃ. ɸʥʬʠʤʦʚʳʤ [2008] ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʦʩʚʷʱʝʥʥʦʤ ʠʟʫʯʝʥʠʶ 

ñʦʧʦʨʥʦʛʦ ʨʘʟʨʝʟʘ ʚʝʨʭʥʝʛʦ ʜʝʚʦʥʘ ʙʘʩʩʝʡʥʘ ʨ. ʀʩʝʪʴò, ʨʘʟʜʝʣʠʣʠ ʢʦʜʠʥʩʢʫʶ ʩʚʠʪʫ (ʧʦ ʠʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ï ʢʦʜʠʥʩʢʫʶ ʩʝʨʠʶ) ʥʘ 7 ʪʦʣʱ, ʩ ʫʯʸʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʨʘʙʦʪ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʟʘʜʝʨʥʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ, ʥʝ ʦʧʠʩʳʚʘʷ (ʥʝ ʦʙʨʘʱʘʷ ʚʥʠʤʘʥʠʷ ʥʘ?) ʪʝʢʪʦʥʠʯʝʩʢʠʝ 

ʥʘʨʫʝhʥʠʷ. ʆʪʣʠʯʠʝʤ ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʣʦʞʝʥʠʝ ʧʝʨʝʚʝʩʪʠ 
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ʢʦʜʠʥʩʢʫʶ ʩʚʠʪʫ ʚ ʨʘʥʛ ʩʝʨʠʠ, ʥʦ ʠ ʧʨʠʯʣʝʥʝʥʠʝ ʢ ʥʝʡ ʛʣʠʥʠʩʪʦʡ VII  ʪʦʣʱʠ, ʦʙʥʘʞʘʶʱʝʡʩʷ ʚ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʜ. ʑʝʨʙʘʢʦʚʦ, ʠ ʚ ʢʦʪʦʨʦʡ ʦʪʩʫʪʩʪʚʫʶʪ ʦʧʨʝʜʝʣʠʤʳʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ.  

ʅʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʩʨʝʜʠ ʧʦʨʦʜ ʩʚʠʪʳ ʆ. ʕ. ʇʦʛʨʦʤʩʢʦʡ [2002], ɸ. ʃ. ɸʥʬʠʤʦʚʳʤ 

[2004, 2006, 2011], ɸ. ʃ. ɸʥʬʠʤʦʚʳʤ ʠ ɹ. ʀ. ʏʫʚʘʰʦʚʳʤ [2005], ɸ. ɻ. ʄʠʟʝʥʩ [2012ʙ] ʠʟʫʯʝʥʘ 

ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʂʦʜʠʥʩʢʘʷ ʦʨʛʘʥʦʛʝʥʥʘʷ ʧʦʩʪʨʦʡʢʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʪʦʣʱʝ I ʧʦ 

ʩʪʨʘʪʠʬʠʢʘʮʠʠ ɹ. ʀ. ʏʫʚʘʦhʚʘ ʠ ɸ. ʃ. ɸʥʬʠʤʦʚʘ [2008] ʠ ʚʧʝʨʚʝr ʚʳʜʝʣʝʥʥʘʷ ʢʘʢ ʦʪʜʝʣʴʥʳʡ 

ʪʠʧ ʦʨʛʘʥʦʛʝʥʥʳʭ ʧʦʩʪʨʦʝʢ ʝʱʸ ʚ 1997 ʛʦʜʫ [ʏʫʚʘʰʦʚ ʠ ʜʨ., 1997].  

ʃʝʚʦʙʝʨʝʞʥʳʡ ʨʘʟʨʝʟ ʧʦʩʪʨʦʡʢʠ ʫʢʘʟʘʥʥʳʤʠ ʘʚʪʦʨʘʤʠ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 8 ʩʣʦʝʚ. ʉʣʦʡ 1 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʝʨʝʜʦʚʘʥʠʝ ʚʦʜʦʨʦʩʣʝʚʳʭ (ʘ ʧʦʜ ʚʦʜʦʨʦʩʣʷʤʠ ʚ ʨʘʙʦʪʝ ʫʢʘʟʘʥʳ ʠ 

ʮʠʘʥʦʙʘʢʪʝʨʠʠ) ʠ ʩʪʨʦʤʘʪʦʣʠʪʦʚʳʭ ʙʘʡʥʜʩʪʦʫʥʦʚ ʩ ʛʨʝʡʥ-, ʨʫʜ- ʠ ʬʣʘʫʪʩʪʦʫʥʘʤʠ [ʇʦʛʨʦʤʩʢʘʷ, 

2002]. ɺ ʩʣʦʷʭ 2ï8 ʆ. ʕ. ʇʦʛʨʦʤʩʢʦʡ [2002] ʚʳʜʝʣʝʥʦ 13 ñʣʠʪʦʙʠʦʤʠʢʨʦʬʘʮʠʡò, ʚ ʪʦʤ ʯʠʩʣʝ 

ʙʠʦʢʣʘʩʪʦʚʳʝ ʬʣʘʫʪ-, ʚʘʢ- ʠ ʧʘʢʩʪʦʫʥʳ, ʙʠʦʢʣʘʩʪʦʚʦ-ʧʝʣʦʠʜʥʳʝ ʧʘʢ- ʠ ʛʨʝʡʥʩʪʦʫʥʳ, 

ʚʦʜʦʨʦʩʣʝʚʦ-ʧʝʣʦʠʜʥʳʝ ʛʨʝʡʥʩʪʦʫʥʳ, ʘʤʬʠʧʦʨʦʚʦ-ʢʦʨʘʣʣʦʚʳʝ, ʚʦʜʦʨʦʩʣʝʚʦ-ʘʤʬʠʧʦʨʦʚʳʝ, 

ʙʠʦʢʣʘʩʪʦʚʦ-ʢʦʨʘʣʣʦʚʳʝ ʠ ʙʠʦʢʣʘʩʪʦʚʦ-ʘʤʬʠʧʦʨʦʚʳʝ ʬʣʘʫʩʪʦʫʥʳ, ʙʠʦʢʣʘʩʪʦʚʦ-ʦʥʢʦʣʠʪʦʚʳʝ 

ʬʣʘʫʪ- ʠ ʨʫʜʩʪʦʫʥʳ, ʦʜʥʘʢʦ ʥʝ ʫʢʘʟʘʥʦ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʨʘʟʨʝʟʫ. ɺ ʠʪʦʛʝ ʘʚʪʦʨ ʧʨʠʰʣʘ ʢ 

ʚʚrʦʜʫ, ʯʪʦ (ʩʪʨ. 218) ñʥʘʢʦʧʣʝʥʠʝ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʫʩʣʦʚʠʷʭ ʤʝʣʢʦʚʦʜʥʦʡ 

ʩʨʝʜʳ ʩ ʘʢʪʠʚʥʳʤ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ ʠ ʧʨʠʩʫʪʩʪʚʠʝʤ ʟʘʱʠʱʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʜʥʘò. 

ɼʣʷ ʢʦʜʠʥʩʢʦʡ ʦʨʛʘʥʦʛʝʥʥʦʡ ʧʦʩʪʨʦʡʢʠ ɸ. ʃ. ɸʥʬʠʤʦʚrʤ [2006] ʦʧʨʝʜʝʣʝʥʳ ʨʘʟʣʠʯʥʳʝ 

ʪʘʢʩʦʥʳ ñʚʦʜʦʨʦʩʣʝʡò (ʚ ʢʘʯʝʩʪʚʝ ʚʦʜʦʨʦʩʣʝʡ ʪʘʢʞʝ ʦʧʠʩʘʥʳ ʥʝ ʪʦʣʴʢʦ ʟʝʣʸʥʳʝ, ʭʘʨʦʚʳʝ ʠ 

ʢʨʘʩʥʳʝ ʚʦʜʦʨʦʩʣʠ, ʥʦ ʠ ʢʘʣʴʮʠʤʠʢʨʦʙʳ, ʮʠʘʥʦʙʘʢʪʝʨʠʠ, ʤʠʢʨʦʧʨʦʙʣʝʤʘʪʠʢʠ) ʠ 

ʬʦʨʘʤʠʥʠʬʝʨʳ (ʧʦʜʨʦʙʥʝʝ ʥʘ ʨʠʩʫʥʢʝ 8), ʘ ʩʦʚʤʝʩʪʥʦ ʩ ɹ. ʀ. ʏʫʚʘʰʦʚʳʤ [ɸʥʬʠʤʦʚ, ʏʫʚʘʰʦʚ, 

2005] ï ʣʠʪʦʪʠʧʳ ʠ ʦʙʩʪʘʥʦʚʢʠ ʩʝʜʠʤʝʥʪʘʮʠʠ. ʇʦʜʦʙʥʳʝ ʨʘʙʦʪʳ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʠ ʚ 

ʦʪʥʦʰʝʥʠʠ ʠʟʚʝʩʪʥʷʢʦʚ II  ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʦʡ ʪʦʣʱʠ (ʧʦ [ʏʫʚʘʰʦʚ, ɸʥʬʠʤʦʚ, 2008]) 

ʢʦʜʠʥʩʢʦʡ ʩʚʠʪr . ʊʘʢʞʝ ʜʣʷ ʪʦʣɦ  I ʠ II  ɸ.ɻ. ʄʠʟʝʥʩ [2011, 2012ʙ] ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʪʨʠ 

ʙʨʘʭʠʦʧʦʜʦʚʳʭ ʢʦʤʧʣʝʢʩʘ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʤʝʥʷʶʱʠʝ ʜʨʫʛ ʜʨʫʛʘ ʧʦ ʨʘʟʨʝʟʫ.  

ʉʣʦʠ 1ï3 ʦʨʛʘʥʦʛʝʥʥʦʡ ʧʦʩʪʨʦʡʢʠ ɸ.ʃ. ɸʥʬʠʤʦʚʳʤ [2004] ʦʪʥʦʩʠʪʩʷ ʢ ʧʝʨʚʦʡ ʧʘʯʢʝ, 

4ï8 ï ʢʦ ʚʪʦʨʦʡ. ɺ ʦʩʥʦʚʘʥʠʠ ʧʝʨʚʦʡ ʧʘʯʢʠ ʟʘʣʝʛʘʶʪ ʠʟʚʝʩʪʥʷʢʠ, ʥʘʢʦʧʣʝʥʠʝ ʢʦʪʦʨʳʭ, 

ʚʝʨʦʷʪʥʦ, ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʝʜʦʚʦʛʦ ʩʢʣʦʥʘ ʨʠʬʘ ʩ ʘʢʪʠʚʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʢʦʡ ï ʦʥʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʘʩʩʠʚʥʳʝ ʠ ʥʝʷʩʥʦʩʣʦʠʩʪʳʝ ʚʦʜʦʨʦʩʣʝʚʦ(ʤʠʢʨʦʙʠʘʣʴʥʦ?)-ʙʨʘʭʠʦʧʦʜʦʚʳʝ 

ʨʘʟʥʦʩʪʠ, ʦʧʠʩʘʥʥʳʝ ʧʨʠ ʜʝʪʘʣɹʥʦʤ ʠʟʫʯʝʥʠʠ ʢʘʢ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʧʘʢ- ʠ ʚʘʢʩʪʦʫʥʦʚ ʩ ʨʝʜʢʠʤʠ 

ʛʨʝʡʥʩʪʦʫʥʘʤʠ. ɺʩʪʨʝʯʝʥʳ ʦʙʣʦʤʢʠ ʢʦʨʘʣʣʦʚ ʠ ʯʣʝʥʠʢʠ ʢʨʠʥʦʠʜʝʡ. ɺʳʰʝ ʚ ʧʘʯʢʝ ʧʨʝʦʙʣʘʜʘʶʪ 

ʚʘʢʩʪʦʫʥʳ ʠ ʢʨʠʥʦʠʜʥʦ-ʤʠʢʨʦʙʠʘʣʴʥʳʝ ʙʘʬʣʩʪʦʫʥʳ ʩ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʱʠʤʠʩʷ ʦʙʣʦʤʢʘʤʠ 

ʪʘʣʣʠʪʦʚ ʜʘʟʠʢʣʘʜʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʵʪʠʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʧʦ ʤʥʝʥʠʶ ɸ. ʃ. 

ɸʥʬʠʤʦʚʘ [2004], ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ ʫʯʘʩʪʢʝ ʤʦʨʩʢʦʛʦ ʜʥʘ ʩ ʧʦʥʠʞʝʥʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʢʦʡ ʩʨʝʜʳ. 

ɼʘʣʝʝ ʧʦ ʨʘʟʨʝʟʫ ʟʘʣʝʛʘʶʪ ʚʦʜʦʨʦʩʣʝʚʦ(ʤʠʢʨʦʙʠʘʣʴʥʦ?)-ʘʤʬʠʧʦʨʦʚʦ-ʢʦʨʘʣʣʦʚʝr ʛʣʠʥʠʩʪʳʝ 
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ʩʣʦʠʩʪʳʝ ʠʟʚʝʩʪʥʷʢʠ ʩ ʪʦʥʢʠʤʠ ʩʣʦʡʢʘʤʠ ʘʨʛʠʣʣʠʪʘ, ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʢʦʨʘʣʣʠʪʘʤʠ 

ʦʜʠʥʦʯʥʳʭ ʠ ʢʦʣʦʥʠʘʣʴʥʳʭ ʢʦʨʘʣʣʦʚ, ʮʝʥʦʩʪʝʫʤʘʤʠ ʘʤʬʠʧʦʨ, ʧʨʦʩʣʦʷʤʠ ʙʨʘʭʠʦʧʦʜʦʚʳʭ 

ʨʘʢʫʰʥʷʢʦʚ ʠ ʦʥʢʦʣʠʪʦʚʳʭ ʠʟʚʝʩʪʥʷʢʦʚ. ʄʠʢʨʦʪʝʢʩʪʫʨʳ ʠʟʚʝʩʪʥʷʢʦʚ ʚʪʦʨʦʡ ʧʘʯʢʠ ʜʦʩʪʘʪʦʯʥʦ 

ʨʘʟʥʦʦʙʨʘʟʥʳ ï ʚʩʪʨʝʯʘʶʪʩ ̫ ʚʘʢ-, ʤʘʜ-, ʧʘʢ-, ʛʨʝʡʥ- ʠ ʙʘʬʣʩʪʦʫʥʳ. ɺ ʮʝʣʦʤ ʦʪʤʝʯʘʝʪʩʷ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʥʢʦʣʠʪʦʚ. ɼʣʷ ʵʪʦʡ ʧʘʯʢʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʦʪʣʦʞʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ 

ʤʝʣʢʦʚʦʜʥʦʡ ʩʨʝʜ  rʩ ʯʘʩʪʠʯʥʦ ʥʘʨʫʰʝʥʥʳʤ ʚʦʜʦʦʙʤʝʥʦʤ. ʇʦʨʦʜʳ ʂʦʜʠʥʩʢʦʡ ʦʨʛʘʥʦʛʝʥʥʦʡ 

ʧʦʩʪʨʦʡʢʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʦʙʦʟʥʘʯʝʥʥʳʤʠ ʘʚʪʦʨʘʤʠ ʠ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨ. ʀʩʝʪʴ, ʛʜʝ ʝʸ 

ʤʦʥɦʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 100ï130 ʤ. ɼʣʷ ʠʟʚʝʩʪʥʷʢʦʚ ʵʪʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʚ ʟʦʥʝ ʧʝʨʝʜʦʚʦʛʦ ʩʢʣʦʥʘ ʨʠʬʘ [ɸʥʬʠʤʦʚ, 2006]. 

 

 

ʈʠʩʫʥʦʢ 8. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʤʠʢʨʦʩʪʨʫʢʪʫʨ ʠ ʬʦʩʩʠʣʠʡ ʚ ʨʘʟʨʝʟʝ ʂʦʜʠʥʩʢʦʡ 

ʦʨʛʘʥʦʛʝʥʥʦʡ ʧʦʩʪʨʦʡʢʠ [ʄʝʣʴʥʠʯʫʢ ʠ ʜʨ., 2018] ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʨ. ʀʩʝʪʴ ʧʦ ʜʘʥʥʳʤ ɸ. ʃ. 

ɸʥʬʠʤʦʚʘ [2004, 2006], ɸ. ʃ. ɸʥʬʠʤʦʚʘ ʠ ɹ.ʀ. ʏʫʚʘʰʦʚʘ [2005], ɸ. ɻ. ʄʠʟʝʥʩ [2011] ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦ ʩʠʩʪʝʤʘʪʠʢʝ ʪʘʢʩʦʥʦʚ  

 

ɺ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʚʠʜʥʳ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʤʝʞʜʫ ʦʧʠʩʘʥʠʷʤʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ 

ʨʘʟʨʝʟʘ ʨʘʟʣʠʯʥʤrʠ ʘʚʪʦʨʘʤʠ, ʘ ʪʘʢʞʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʪʣʦʞʝʥʠʡ ʢʨʠʪʝʨʠʷʤ, 
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ʧʦ ʢʦʪʦʨʳʤ ʚʳʜʝʣʷʶʪʩʷ ʦʨʛʘʥʦʛʝʥʥʳʝ ʧʦʩʪʨʦʡʢʠ (ʩʤ. [Fl¿gel, 2010, c. 30]), ʯʪʦ ʩʧʦʜʚʠʛʣʦ ʥʘʩ ʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʠʟʫʯʝʥʠʶ ʢʘʨʙʦʥʘʪʥʦʡ ʪʦʣʱʠ [ʄʝʣʴʥʠʯʫʢ ʠ ʜʨ., 2018] (ʩʤ. ʨʝʟʫʣʴʪʘʪʳ ʚ 

ʨʘʟʜʝʣʘʭ 3.2 ʠ 4.3).  

 

3.2. ʈʘʟʨʝʟʳ ʧʦ ʙʝʨʝʛʘʤ ʨ. ʀʩʝʪʴ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʜ. ʂʦʜʠʥʢʘ ʠ ʩ. ʑʝʨʙʘʢʦʚʦ 

ʆʪʜʝʣʴʥʳʝ ʬʨʘʛʤʝʥʪʳ ʢʦʜʠʥʩʢʦʡ ʩʚʠʪ  rʦʙʥʘʞʘʶʪʩʷ ʥʘ ʧʨʘʚʦʤ ʠ ʣʝʚʦʤ ʙʝʨʝʛʘʭ ʨ. 

ʀʩʝʪʴ, ʧʨʠ ʵʪʦʤ ʨʘʟʨʝʟ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦʝ ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ (ʨʠʩʫʥʦʢ 9). ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʥʝ ʩʣʝʜʫʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʟʜʝʩʴ ʦʙʥʘʞʘʝʪʩʷ ʩʢʣʘʜʢʘ, ʙʫʜʴ ʪʦ ʘʥʪʠʢʣʠʥʘʣɹ ʣʠʙʦ 

ʩʠʥʢʣʠʥʘʣʴ ï ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʣʘʛʘʶʱʠʭ ʝʛʦ ʬʨʘʛʤʝʥʪʦʚ ʠʤʝʶʪ ʉɿ, ʉʉɿ ʣʠʙʦ ʉɿɿ ʧʘʜʝʥʠʝ. ʇʦ 

ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʳʤ ʠ ʠʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʩʨʝʜʠ ʧʦʨʦʜ ʨʘʟʨʝʟʘ ʥʘʤʠ ʚʳʜʝʣʝʥʦ 8 ʪʦʣʱ (ʩʤ. 

ʨʠʩʫʥʢʠ 7 ʠ 9).  

 

 

1 ï ʛʨʘʥʠʮʳ ʪʦʣʱ, 2 ï ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ, 3 ï ʢʦʥʪʫʨʳ ʢʘʨʴʝʨʘ ʚ ʜ. ʂʦʜʠʥʢʘ. ʈʠʤʩʢʠʤʠ ʮʠʬʨʘʤʠ ʥʘ 

ʦʩʥʦʚʥʦʡ ʢʘʨʪʝ ʦʙʦʟʥʘʯʝʥʳ ʪʦʣʱʠ ʢʦʜʠʥʩʢʦʡ ʩʚʠʪʳ, uk ïʫʩʪɹʢʦʜʠʥʩʢʘʷ ʩʚʠʪʘ. ʈʠʤʩʢʠʤʠ ʮʠʬʨʘʤʠ ʥʘ ʚʨʝʟʢʝ 

ʦʙʦʟʥʘʯʝʥʳ ʪʦʣʱʠ ʢʦʜʠʥʩʢʦʡ ʠ ʫʩʪɹʢʦʜʠʥʩʢʦʡ ʩʚʠʪ ʧʦ [ʅʘʩʝʜʢʠʥʘ, ɿʝʥʢʦʚʘ, 1999]. ʉʤ. ʧʦʷʩʥʝʥʠʝ ʚ ʨʘʟʜʝʣʝ 3.1. 

ʈʠʩʫʥʦʢ 9. ʈʘʩʧʦʣʦʞʝʥʠʝ ʨʘʟʨʝʟʦʚ ʢʦʜʠʥʩʢʦʡ ʠ ʫʩʪʴʢʦʜʠʥʩʢʦʡ ʩʚʠʪʳ ʥʘ ʨ. ʀʩʝʪʴ 

 

ɺ ʨʘʟʨʝʟʝ ʢʘʨʙʦʥʘʪʥʦʡ ʪʦʣʱʠ19 (58 ʤ, ʨʠʩʫʥʢʠ 10 ʠ 11), ʥʘʤʠ ʚʳʜʝʣʷʝʪʩʷ ʪʨʠ ʧʘʯʢʠ. 

 
19 ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʤʳ ʥʝ ʚʢʣʶʯʘʝʤ ʵʪʫ ʪʦʣʱʫ ʚ ʩʦʩʪʘʚ ʢʦʜʠʥʩʢʦʡ ʩʚʠʪʳ, ʧʨʦʚʦʜʷ ʧʦʜʦʰʚʫ ʧʦʩʣʝʜʥʝʡ ʚ 

ʢʨʦʚʣʝ ʦʜʥʦʡ ʠʟ ʝʸ ʧʘʯʝʢ (ʩʤ. ʥʠʞʝ). ɺʝʨʦʷʪʥʦ, ʩʣʝʜʦʚʘʣʦ ʙʳ ʨʘʟʜʝʣʠʪʴ ʢʦʜʠʥʩʢʫʶ ʩʚʠʪʫ ʥʘ ʜʚʝ ʧʦʜʩʚʠʪʳ ʠ 

ʦʪʥʝʩʪʠ ʢʘʨʙʦʥʘʪʥʫʶ ʪʦʣʱʫ (ʠʣʠ ʂʦʜʠʥʩʢʫʶ ʦʨʛʘʥʦʛʝʥʥʫʶ ʧʦʩʪʨʦʡʢʫ ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ) ʚ 

ʥʠʞʥʶʶ ʧʦʜʩʚʠʪʫ, ʦʜʥʘʢʦ ʵʪʦ ʨʝʰʝʥʠʝ ʷʚʣʷʝʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤ, ʪʘʢ ʢʘʢ ʣʠʪʦʪʠʧʳ, ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʚ ʨʘʟʨʝʟʝ 

ʢʘʨʙʦʥʘʪʥʦʡ ʪʦʣʠɦ, ʝʩʪʴ ʠ ʚ ʩʦʩʪʘʚʝ ʪʦʣʱ I ʠ III  (ʩʤ. ʚ ʨʘʟʜʝʣʝ 4.1). 
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ʇʘʯʢʘ 1. ʀʟʚʝʩʪʥʷʢʠ (15 ʤ) ʩ ʤʘʩʩʠʚʥʳʤ ʦʙʣʠʢʦʤ ʠ ʥʝ ʩʦʚʩʝʤ ʷʩʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 

ʟʘʣʝʛʘʥʠʷ (ʨʠʩʫʥʦʢ 11ʘ). ɺʠʜʥʳ ʨʝʜʢʠʝ ʨʘʢʦʚʠʥʳ ʙʨʘʭʠʦʧʦʜ, ʯʣʝʥʠʢʠ ʢʨʠʥʦʠʜʝʡ. ɺʝʨʦʷʪʥʝʝ 

ʚʩʝʛʦ, ʠʟʚʝʩʪʥʷʢʠ ʧʨʠʦʙʨʝʣʠ ʪʘʢʦʡ ʦʙʣʠʢ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʢʘʪʘʛʝʥʝʪʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ. ɺ ʧʦʣʴʟʫ ʧʦʩʣʝʜʥʠʭ ʤʦʛʫʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʘʣʴʮʠʪʦʚʳʝ 

ʧʨʦʞʠʣʢʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʚʳʜʝʣʠʪʴ ʚ ʩʪʨʦʝʥʠʠ ʧʘʯʢʠ 4 ʧʣʘʩʪʘ. 

ʇʣʘʩʪ 1. ʀʥʪʨʘʢʣʘʩʪʦʚʦ-ʧʝʣʦʠʜʥʳʝ ʠ ʧʝʣʦʠʜʥʦ- ʠʥʪʨʘʢʣʘʩʪʦʚʳʝ ʧʘʢʩʪʦʫʥʳ ʠ 

ʛʨʝʡʥʩʪʦʫʥʳ (3.5 ʤ). ʇʨʝʦʙʣʘʜʘʶʱʘʷ ʨʘʟʤʝʨʥʦʩʪʴ ʧʝʣʦʠʜʦʚ ʧʦʨʷʜʢʘ 0.1ï0.2 ʤʤ, ʦʥʠ ʠʤʝʶʪ 

ʦʢʨʫʛʣʫʶ ʠʣʠ ʩʣʘʙʦ ʚʳʪʷʥʫʪʫʶ ʣʠʙʦ ʥʝʧʨʘʚʠʣʴʥʫʶ ʬʦʨʤʫ. ʀʥʪʨʘʢʣʘʩʪʳ ï ʚʘʢʩʪʦʫʥʳ, 

ʩʦʜʝʨʞʘʠɦʝ ʙʦʣʝʝ ʤʝʣʢʠʝ ʙʠʦʢʣʘʩʪʳ ʠ ʪʝʨʨʠʛʝʥʥʫʶ ʧʨʠʤʝʩʴ, ʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʤʠʢʨʦʙʠʘʣʴʥʳʝ 

ʙʘʫʥʜʩʪʦʫʥʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʫʟʳʨʝʚʠʜʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ), ʘ ʪʘʢʞʝ ʧʝʣʦʠʜʥʳʝ ʛʨʝʡʥʩʪʦʫʥʳ.  

ʉʤ. ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʚ 

ʧʨʠʣʦʞʝʥʠʠ ɹ. 

ʈʠʩʫʥʦʢ 10. 

ʃʠʪʦʣʦʛʠʯʝʩʢʘʷ ʢʦʣʦʥʢʘ 

ʢʘʨʙʦʥʘʪʥʦʡ ʪʦʣʱʠ 

(ʨʘʟʨʝʟ 3163, 17.4) 



56 

 

ʘ ï ʠʟʚʝʩʪʥʷʢʠ ʩ ʤʘʩʩʠʚʥʳʤ ʦʙʣʠʢʦʤ ʠʟ ʥʠʞʥʝʡ ʯʘʩʪʠ ʪʦʣʱʠ; ʙ ï ʙʦʣʝʝ ʦʪʯʝʪʣʠʚʦ ʩʣʦʠʩʪʳʝ ʠʟʚʝʩʪʥʷʢʠ ʚʪʦʨʦʡ 

ʧʘʯʢʠ; ʚ ï ʧʦʣʠʙʠʦʢʣʘʩʪʦʚʳʝ ʠ ʠʥʪʨʘʢʣʘʩʪʦʚʳʝ ʠʟʚʝʩʪʥʷʢʠ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʦʡ ʥʦʨʤʘʣʴʥʦ-ʤʦʨʩʢʦʡ ʬʘʫʥʦʡ, ʧʘʯʢʘ 3 

(ʣʠʪʦʪʠʧ ʂ2); ʛ ï ʦʥʢʦʣʠʪʦʚʳʝ ʠʟʚʝʩʪʥʷʢʠ (ʂ4), ʟʘʣʝʛʘʶɦʠʝ ʩʨʝʜʠ ʧʦʣʠʙʠʦʢʣʘʩʪʦʚʳʭ; ʜïʟ ï ʦʩʦʙʝʥʥʦʩʪʠ 

ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʠ ʥʝʢʦʪʦʨʳʝ ʬʦʨʤʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʠʟʚʝʩʪʥʷʢʦʚ: ʜ ï ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʫʟʦʨʯʘʪʳʭ ʙʘʫʥʜʩʪʦʫʥʦʚ ʩ 

ʧʫʟʳʨʯʘʪʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʠ ʢʘʣʴʮʠʤʠʢʨʦʙʥʳʤʠ (ʤʠʢʨʦʙʠʘʣʴʥʳʤʠ) ʦʙʨʘʟʦʚʘʥʠʷʤʠ; ʝ ï ʧʦʣʦʩʪʠ ʚ ʢʘʨʢʘʩʝ 

ʤʠʢʨʦʙʠʘʣʴʥʦʛʦ ʠʟʚʝʩʪʥʷʢʘ, ʚʳʧʦʣʥʝʥʥʳʝ ʧʝʣʦʠʜʥʳʤ ʚʘʢ- ʠ ʛʨʝʡʥʩʪʦʫʥʦʤ; ʞ ï ʧʦʧʝʨʝʯʥʳʡ ʩʨʝʟ ʮʝʥʦʩʪʝʫʤʘ 

ʘʤʬʠʧʦʨʳ; ʟ ï ʦʩʪʘʪʢʠ ʤ ʘhʥʢʠ. 
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ɼʣʠʥʘ ʣʠʥʝʡʢʠ 16 ʩʤ (ʘ), 5 ʩʤ (ʚ, ʛ), 0.1 ʤʤ (ʛ), 1 ʤʤ (ʜ, ʞ, ʟ). ɼʣʠʥʘ ʨʫʢʦʷʪʢʠ ʤʦʣʦʪʢʘ 40 ʩʤ, ʨʘʙʦʯʝʡ ʯʘʩʪʠ ï 18 ʩʤ. 

ʊʘʢʞʝ ʩʤ. ʧʦʷʩʥʝʥʠʷ ʚ ʪʝʢʩʪʝ. 

ʈʠʩʫʥʦʢ 11. ʀʟʚʝʩʪʥʷʢʠ ʢʘʨʙʦʥʘʪʥʦʡ ʪʦʣʱʠ 

 

ɹʠʦʢʣʘʩʪʳ ï ʢʘʣʴʮʠʪʘʨʭʠ, ʯʣʝʥʠʢʠ ʢʨʠʥʦʠʜʝʡ, ʟʝʣʸʥʳʝ ʚʦʜʦʨʦʩʣʠ, ʨʘʢʦʚʠʥʥʳʡ ʜʝʪʨʠʪ. 

ʇʨʠʩʫʪʩʪʚʫʁʪ ʨʝʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʢʚʘʨʮʝʚʳʝ ʟʸʨʥʘ, ʥʝ ʙʦʣʝʝ 2% ʥʘ ʰʣʠʬ. 

ʇʣʘʩʪ 2. ʄʠʢʨʦʙʠʘʣʴʥʳʝ ʙʘʫʥʜʩʪʦʫʥʳ (4 ʤ). ʄʠʢʨʠʪʦʚʳʡ ʠʟʚʝʩʪʥʷʢ ʦʙʨʘʟʫʝʪ ʢʘʨʢʘʩ 

(ʨʠʩʫʥʦʢ 11ʜ), ʢ ʥʝʤʫ ʧʨʠʫʨʦʯʝʥʳ ʧʫʟʳʨʝʚʠʜʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠ ʢʘʣʴʮʠʤʠʢʨʦʙʥʳʝ 

(ʤʠʢʨʦʙʠʘʣʴʥʳʝ) ʦʙʨʘʟʦʚʘʥʠʷ (ʠʥʦʛʜʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ), ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʰʠʨʝ ʚʩʝʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ Girvanella, ʨʝʞʝ ʚʩʪʨʝʯʘʶʪʩʷ Renalcis ʠ Izhella. ʇʦʣʦʩʪʠ ʚ ʢʘʨʢʘʩʝ ʠʤʝʶʪ 

ʠʟʚʠʣʠʩʪʫʶ ʠ ʥʝʩʢʦʣʴʢʦ ʧʨʠʯʫʜʣʠʚʫʶ ʬʦʨʤʫ, ʚʳʧʦʣʥʝʥʳ ʪʦʥʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʩʧʘʨʠʪʦʤ 

(ʨʠʩʫʥʦʢ 11ʝ), ʚ ʢʦʪʦʨʦʤ ʨʘʩʩʝʷʥʥʳʝ ʤʝʣʢʠʝ ʧʝʣʦʠʜʳ, ʨʝʜʢʠʡ ʜʝʪʨʠʪ ʨʘʢʦʚʠʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ 

(ʦʩʪʨʘʢʦʜ, ʙʨʘʭʠʦʧʦʜ), ʢʘʣʴʮʠʪʘʨʭʠ, ʬʨʘʛʤʝʥʪʳ ʪʘʣʣʠʪʦʚ ʚʦʜʦʨʦʩʣʝʡ. ɺʩʪʨʝʯʘʶʪʩʷ 

ʨʝʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʟʸʨʥʘ ʢʚʘʨʮʘ ï ʦʪ 1% ʜʦ 3% ʥʘ ʰʣʠʬ. 

ɼʘʣʝʝ ʟʘʣʝʛʘʝʪ ʧʣʘʩʪ 3 (6.5 ʤ), ʚ ʢʦʪʦʨʦʤ ʙʠʦʢʣʘʩʪʦʚʦ-ʠʥʪʨʘʢʣʘʩʪʦʚʳʝ ʚʘʢ- ʠ ʧʘʢʩʪʦʫʥʳ 

ʩʤʝʥʷʶʪʩʷ ʠʥʪʨʘʢʣʘʩʪʦʚʦ- ʠ ʙʠʦʢʣʘʩʪʦʚʦ-ʦʥʢʦʣʠʪʦʚʳʤʠ ʚʘʢʩʪʦʫʥʘʤʠ. ʇʦʚʩʝʤʝʩʪʥʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʦʙʨʳʚʢʠ ʥʠʪʝʚʠʜʥʳʭ (Girvanella, Wetheredella, Subtifloria) ʠ ʧʫʟʳʨʝʚʠʜʥʳʭ 

(Renalcis, Izhella) ʤʠʢʨʦʙʠʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. ɹʠʦʢʣʘʩʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʜʢʠʤ ʨʘʢʦʚʠʥʥʳʤ 

ʜʝʪʨʠʪʦʤ, ʦʙʣʦʤʢʘʤʠ ʤʰʘʥʦʢ, ʢʨʠʥʦʠʜʝʡ, ʢʦʨʘʣʣʦʚ. ɺʩʪʨʝʯʘʶʪʩ ̫ʠʥʪʨʘʢʣʘʩʪʳ ʤʠʢʨʦʙʠʘʣʴʥʳʭ 

ʠʟʚʝʩʪʥʷʢʦʚ. ʆʥʢʦʣʠʪʳ ʩʣʦʞʝʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʠʥʢʨʫʩʪʠʨʫʶʱʠʤʠ ʬʦʨʤʘʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʧʨʝʦʙʣʘʜʘʶʪ Girvanella ʠ ʠʟʚʝʩʪʢʦʚʳʝ ʚʦʜʦʨʦʩʣʠ. ʈʝʛʝʥʝʨʠʨʦʚʘʥʥʳʝ ʟʸʨʥʘ ʢʚʘʨʮʘ ʨʝʜʢʠ. 

ɿʘʚʝʨʰʘʶʪ ʨʘʟʨʝʟ ʧʘʯʢʠ ʙʠʦʢʣʘʩʪʦʚʳʝ ʚʘʢʩʪʦʫʥʳ ʧʣʘʩʪʘ 4 (1 ʤ), ʫʯʘʩʪʢʘʤʠ ʜʦ 

ʛʨʝʡʥʩʪʦʫʥʦʚ. ʉʨʝʜʠ ʙʠʦʢʣʘʩʪʦʚ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʪʘʣʣʠʪʳ ʠʟʚʝʩʪʢʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʨʝʞʝ 

ʦʙʣʦʤʢʠ ʤʰʘʥʦʢ, ʙʨʘʭʠʦʧʦʜ. ɺʩʪʨʝʯʘʶʪʩʷ ʦʙʦʩʦʙʣʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩ Girvanella, ʝʜʠʥʠʯʥʳʝ 

ʩʦʦʙʱʝʩʪʚʘ Renalcis, ʢʘʣʴʮʠʪʘʨʭʠ. ɿʸʨʥʘ ʪʝʨʨʠʛʝʥʥʦʡ ʧʨʠʤʝʩʠ ʨʝʜʢʠ. ɿʘʪʝʤ 10 ʤ ʟʘʜʝʨʥʦʚʘʥʦ. 

ʇʘʯʢʘ 2. ʆʪʜʝʣʴʥʳʝ ʛʨʠʚʢʠ ʢʦʤʢʦʚʘʪʳʭ, ʩʣʘʙʦʚʦʣʥʠʩʪʳʭ ʠ ʣʠʥʟʦʚʠʜʥʦ-ʩʣʦʠʩʪʳʭ 

(ʨʠʩʫʥʦʢ 11ʙ) ʧʦʣʠʙʠʦʢʣʘʩʪʦʚʳʭ ʠ ʧʝʣʦʠʜʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ (ʧʘʢ- ʠ ʛʨʝʡʥʩʪʦʫʥʳ). ɺ ʥʠʭ 

ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ ʢʦʤʢʠ (2ï3 ʩʤ ʚ ʜʠʘʤʝʪʨʝ), ʣʠʥʟʳ ʠ ʦʙʨʳʚʢʠ ʛʣʠʥʠʩʪʳʭ ʩʣʦʡʢʦʚ, 

ʦʙʣʦʤʢʠ ʤʝʣʢʠʭ ʨʘʢʦʚʠʥ ʙʨʘʭʠʦʧʦʜ, ʪʨʫʙʦʯʢʠ ʢʦʨʘʣʣʦʚ, ʦʩʪʘʪʢʠ ʤʰʘʥʦʢ (ʨʠʩʫʥʦʢ 11ʞ), 

ʘʤʬʠʧʦʨ (ʨʠʩʫʥʦʢ 11ʟ), ʦʥʢʦʣʠʪʳ. ʄʦɦʥʦʩʪɹ ʧʘʯʢʠ ï 28 ʤ, ʠʟ ʢʦʪʦʨʳʭ 10 ʤ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʧʘʯʢʠ ʠ 5 ʤ ʚ ʚʝʨʭʥʝʡ ï ʟʘʩʳʧʘʥʦ/ʟʘʜʝʨʥʦʚʘʥʦ (ʩʤ. ʨʠʩʫʥʦʢ 10). ɼʘʣʝʝ 5 ʤ ʟʘʜʝʨʥʦʚʘʥʦ. 

ʇʘʯʢʘ 3. ʇʦʣʠʙʠʦʢʣʘʩʪʦʚʳʝ ʠ ʠʥʪʨʘʢʣʘʩʪʦʚʳʝ ʥʝʨʘʚʥʦʤʝʨʥʦ ʛʣʠʥʠʩʪʳʝ ʠʟʚʝʩʪʥʷʢʠ (ʩʦ 

ʩʪʨʫʢʪʫʨʘʤʠ ʚʘʢ- ʠ ʬʣʘʫʪʩʪʦʫʥʘ), ʥʝʦʪʯʝʪʣʠʚʦ ʩʣʦʠʩʪʳʝ (ʨʠʩʫʥʦʢ 11ʚ), ʤʦʱʥʦʩʪʴ ʧʣʘʩʪʦʚ 1ï5 

ʩʤ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ, ʛʣʠʥʠʩʪʦʡ ʧʨʠʤʝʩʠ ʠ ʦʩʪʘʪʢʦʚ ʦʨʛʘʥʠʟʤʦʚ ʥʝʨʘʚʥʦʤʝʨʥʦʝ. 

ʆʙʥʘʞʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʘʤʬʠʧʦʨʳ ʠ ʢʦʣʦʥʠʘʣʴʥʳʝ ʢʦʨʘʣʣʳ, ʚ ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ï 
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ʦʜʠʥʦʯʥʳʝ ʬʦʨʤʳ, ʦʪʜʝʣʴʥʳʝ ʨʘʢʦʚʠʥʳ ʙʨʘʭʠʦʧʦʜ. ʌʦʩʩʠʣʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʢʦʣʦʥʠʠ, 

ʦʙʣʦʤʢʠ ʢʦʣʦʥʠʡ ʢʦʨʘʣʣʦʚ, ʢʦʨʘʣʣʠʪʦʚ, ʦʨʛʘʥʠʟʤʳ ʚ ʦʧʨʦʢʠʥʫʪʦʤ ʧʦʣʦʞʝʥʠʠ. ʇʨʠʤʝʨʥʦ ʚ 3ï4 

ʤ ʦʪ ʢʨʦʚʣʠ ʧʘʯʢʠ ʚʩʪʨʝʯʘʶʪʩʷ ʣʠʥʟʳ (ʦʢʦʣʦ 20 ʩʤ) ʦʥʢʦʣʠʪʦʚ ʦʚʘʣʴʥʦʡ ʠ ʢʨʫʛʣʦʡ ʬʦʨʤʳ 

(ʨʠʩʫʥʦʢ 11ʛ). ʈʘʟʤʝʨ ʦʙʨʘʟʦʚʘʥʠʡ ʦʪ 3ï4 ʜʦ 20ï25 ʤʤ, ʚ ʦʩʥʦʚʥʦʤ ʧʦʨʷʜʢʘ 1 ʩʤ. ɺ ʦʜʥʦʤ ʠʟ 

ʪʘʢʠʭ ʩʢʦʧʣʝʥʠʡ ʦʪʤʝʯʘʝʪʩʷ ʛʨʘʜʘʮʠʦʥʥʘʷ ʩʦʨʪʠʨʦʚʢʘ. ʄʦʱʥʦʩʪʴ ʠʟʚʝʩʪʥʷʢʦʚ 10 ʤ. 

ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʩʦʙʩʪʚʝʥʥʦ ʢʦʜʠʥʩʢʦʡ ʩʚʠʪʳ ʧʨʦʚʦʜʠʪʩʷ ʥʘʤʠ ʧʦ ʧʦʷʚʣʝʥʠʶ 

ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʝʩʯʘʥʦʡ ʧʨʠʤʝʩʠ ʚ ʠʟʚʝʩʪʥʷʢʘʭ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʷʚʣʷʝʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ 

ʩʤʝʥʳ ʦʙʩʪʘʥʦʚʦʢ ʩʝʜʠʤʝʥʪʘʮʠʠ. ʂʦʥʪʘʢʪ ʤʝʞʜʫ ʢʘʨʙʦʥʘʪʥʦʡ ʪʦʣʱʝʡ ʠ ʪʦʣʱʝʡ I ʢʦʜʠʥʩʢʦʡ 

ʩʚʠʪʳ ʥʝʨʦʚʥʳʡ, ʙʫʛʨʠʩʪʳʡ, ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʪʁʩ̫ ʵʣʝʤʝʥʪʳ ʟʘʣʝʛʘʥʠʷ ʧʦʨʦʜ (ʨʠʩʫʥʦʢ 12ʘ). 

ʊʦʣʱʘ I  ʢʦʜʠʥʩʢʦʡ ʩʚʠʪʳ ï ʢʘʨʙʦʥʘʪʥʦ-ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʘʷ, ʤʦʱʥʦʩʪʴʶ ʧʦʨʷʜʢʘ 87 ʤ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʝʨʝʜʦʚʘʥʠʝ ʧʘʯʝʢ (15 ʰʪ.) ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʝʩʯʘʥʠʢʦʚ ʣʠʙʦ ʘʨʛʠʣʣʠʪʦʚ, 

ʧʨʠʯʝʤ ʧʘʯʢʠ ʧʦʩʣʝʜʥʠʭ ʚʩʝʛʜʘ ʥʝʩʢʦʣʴʢʦ ʤʦʱʥʝʝ. ɼʣʷ ʥʝʸ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʢʦʥʢʨʝʮʠʡ, ʨʘʢʦʚʠʥ ʙʨʘʭʠʦʧʦʜ, ʧʣʘʩʪʦʚ ʠʟʚʝʩʪʥʷʢʦʚ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ, ʧʦʭʦʞʠʭ ʥʘ 

ʧʦʨʦʜʳ, ʚʩʪʨʝʯʝʥʥʳʝ ʚ ʧʦʜʩʪʠʣʘʶʱʝʡ ʪʦʣʱʝ. ʄʦʱʥʦʩʪʴ ʢʘʨʙʦʥʘʪʥʳʭ ʧʣʘʩʪʦʚ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ 

ʫʤʝʥʴʰʘʝʪʩʷ. ʈʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʨʘʩʩʝʷʥʳ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʦʥʠ ʪʦʥʢʠʝ ʠ ʜʣʠʥʥʳʝ, ʠ ʠʭ, ʚ 

ʮʝʣʦʤ, ʥʝʤʥʦʛʦ.  

ʇʘʯʢʘ 1. ʆʦʣʠʪʦʚʳʝ ʠʟʚʝʩʪʥʷʢʠ (ʛʨʝʡʥʩʪʦʫʥʳ) ʩʝʨʳʝ ʠ ʨʳʞʝʚʘʪʳʝ. ɺ ʩʘʤʦʡ ʥʠʞʥʝʡ 

ʯʘʩʪʠ ʧʘʯʢʠ ʠʟʚʝʩʪʥʷʢʠ ñʯʠʩʪʳʝò ʚ ʦʪʥʦʰʝʥʠʠ ʪʝʨʨʠʛʝʥʥʦʡ ʧʨʠʤʝʩʠ (ʨʠʩʫʥʦʢ 13ʘ), ʚʚʝʨʭ ʧʦ 

ʨʘʟʨʝʟʫ ʩʦʜʝʨʞʘʥʠʝ ʧʨʠʤʝʩʠ ʨʘʩʪʸʪ (ʨʠʩʫʥʦʢ 13ʙ) ʜʦ ʧʨʝʦʙʣʘʜʘʥʠʷ ï ʧʘʯʢʫ ʟʘʚʝʨʰʘʝʪ 

ʯʝʨʝʜʦʚʘʥʠʝ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʠʟʚʝʩʪʢʦʚʠʩʪʦʛʦ ʧʝʩʯʘʥʠʢʘ ʠ ʧʝʩʯʘʥʠʢʘ (ʜʦ 1ï2 ʩʤ), 

ʦʙʦʛʘʱʝʥʥʦʛʦ ʦʙʨʳʚʢʘʤʠ ʠ ʣʠʥʟʦʯʢʘʤʠ ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʦʨʦʜʳ ʧʘʯʢʠ ʩʣʦʠʩʪʳʝ, 

ʤʦʱʥʦʩʪʴ ʧʣʘʩʪʦʚ ʦʪ 1 ʜʦ 8 ʩʤ. ʊʝʢʩʪʫʨʘ ʧʦʣʦʛʦʚʦʣʥʠʩʪʘ ̫(ʘʤʧʣʠʪʫʜʘ ʚʦʣʥʳ ʦʢʦʣʦ 2 ʩʤ, ʜʣʠʥʘ 

30ï40 ʩʤ), ʢʦʩʘʷ (ʨʠʩʫʥʦʢ 12ʙ), ʨʝʞʝ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ. ʆʪʤʝʯʘʶʪʩʷ ʨʘʩʪʠʪʝʣʥɹ ʝr ʦʩʪʘʪʢʠ, 

ʪʦʥʢʠʝ ʠ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʥʥʳʝ (8ï9 ʩʤ), ʝʜʠʥʠʯʥʳʝ ʦʙʣʦʤʢʠ ʙʨʘʭʠʦʧʦʜ, ʢʨʠʥʦʠʜʝʡ. ɺ ʧʨʦʩʣʦʝ 

ʛʣʠʥʠʩʪʦʛʦ ʧʝʩʯʘʥʠʢʘ ï ʞʝʣʚʘʢʦʦʙʨʘʟʥʳʝ ʢʦʥʢʨʝʮʠʠ ʢʘʨʙʦʥʘʪʥʦʛʦ ʧʝʩʯʘʥʠʢʘ. ʄʦʱʥʦʩʪʴ ʧʘʯʢʠ 

ʦʢʦʣʦ 5 ʤ. 

ʇʘʯʢʘ 2. ʇʣʦʭʦ ʦʙʥʘʞʝʥʥʳʡ ʠʥʪʝʨʚʘʣ ʤʦʱʥʦʩʪʴʶ 4 ʤ. ɺ ʟʘʢʦʧʫʰʢʘʭ ʚʳʚʝʪʨʝʣʳʝ 

ʘʨʛʠʣʣʠʪʳ ʩ ʧʨʦʩʣʦʷʤʠ (ʜʦ 10 ʩʤ) ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʢʦʤʢʦʚʘʪʳʭ ʠ ʫʟʣʦʚʘʪʳʭ, ʩ 

ʢʘʨʙʦʥʘʪʥʳʤʠ ʩʪʷʞʝʥʠʤ̫ʠ. ʇʝʩʯʘʥʠʢʠ ʦʙʥʘʞʘʶʪʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʘʯʢʠ ʠ ʧʨʠʤʝʨʥʦ ʚ ʤʝʪʨʝ 

ʦʪ ʢʨʦʚʣʠ ʧʘʯʢʠ. ɸʨʛʠʣʣʠʪʳ ʪʝʤʥʦ-ʩʝʨʳʝ ʩ ʩʠʥʝʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʥʝʨʘʚʥʦʤʝʨʥʦ ʘʣʝʚʨʠʪʠʩʪʳʝ, ʩ 

ʨʘʩʩʝʷʥʥʳʤʠ ʪʦʥʢʠʤʠ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ ʜʣʠʥʦʡ ʜʦ 5ï7 ʩʤ.  

ʇʘʯʢʘ 3. ʊʦʥʢʦʩʣʦʠʩʪʳʝ (1ï2 ʩʤ) ʧʝʩʯʘʥʳʝ ʧʦʨʦʜʳ, ʩʝʨʳʝ, ʤʝʣʢʦ- ʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ. ɺ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʘʯʢʠ ʧʝʩʯʘʥʠʢʠ ʩʤʝʥʷʶʪʩʷ ʘʨʛʠʣʣʠʪʘʤʠ ʧʝʩʯʘʥʠʩʪʳʤʠ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ 

ʦʩʪʘʪʢʘʤʠ, ʨʝʜʢʠʤʠ ʨʘʢʦʚʠʥʘʤʠ ʙʨʘʭʠʦʧʦʜ. ɺ ʧʝʩʯʘʥʳʭ ʧʦʨʦʜʘʭ ʫʜʣʠʥʝʥʥʳʝ ʢʦʥʢʨʝʮʠʠ. 

ʄʦʱʥʦʩʪʴ ʧʘʯʢʠ 2.8 ʤ. 
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ʘ ï ʙʫʛʨʠʩʪʳʡ ʢʦʥʪʘʢʪ ʤʝʞʜʫ ʪʦʣʱʝʡ I (ʦʦʣʠʪʦʚʳʝ ʠʟʚʝʩʪʥʷʢʠ ʩ ʚʦʣʥʠʩʪʦʡ ʩʣʦʠʩʪʦʩʪʴʶ, ʣʠʪʦʪʠʧ ʂ1, ʉɸ1) ʠ 

ʢʘʨʙʦʥʘʪʥʦʡ ʪʦʣɦʝʡ (ʧʦʣʠʙʠʦʢʣʘʩʪʦʚʳʝ ʠʟʚʝʩʪʥʷʢʠ, ʣʠʪʦʪʠʧ ʂ2); ʙ ï ʦʦʣʠʪʦʚʳʝ ʠʟʚʝʩʪʥʷʢʠ ʩ ʚʦʣʥʠʩʪʦʡ ʠ ʢʦʩʦʡ 

ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦʡ ʩʣʦʠʩʪʦʩʪʴʶ, ʧʘʯʢʘ 1 (ʣʠʪʦʪʠʧ ʂ1, ʉɸ1); ʚ ï ʧʝʩʯʘʥʠʢʠ ʧʘʯʢʠ 7 ʩ ʧʦʣʦʛʦʚʦʣʥʠʩʪʦʡ 
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ʩʣʦʠʩʪʦʩʪʴʶ (ʣʠʪʦʪʠʧ ʇ1, ʉɸ2.1); ʛ ï ʦʥʢʦʣʠʪʦʚʳʡ ʠʟʚʝʩʪʥʷʢ (ʠʟ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʘʯʢʠ 12) ʩ ʥʝʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʩʝʷʥʥʳʤʠ ʙʨʘʭʠʦʧʦʜʘʤʠ (ʣʠʪʦʪʠʧ ʂ4, ʉɸ1); ʜ ï ʧʣʘʩʪ ʧʝʩʯʘʥʠʢʘ ʩ ʪʦʥʢʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʣʦʠʩʪʦʩʪʴʶ 

(ʣʠʪʦʪʠʧ ʇ3ʘ) ʩʨʝʜʠ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ (ɻ1ʙ), ʩʨʝʜʥʷʷ ʯʘʩʪʴ ʧʘʯʢʠ 13 (ʧʝʨʝʭʦʜʥʘʷ ʦʪ ʉɸ2.1 ʢ ʉɸ7.1). ʈʘʩʧʨʝʜʝʣʝʥʠʝ 

ʙʨʘʭʠʦʧʦʜ ʧʨʠʚʝʜʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ [ʄʠʟʝʥʩ ɸ., 2012ʙ]. ʉʤ. ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʚ ʧʨʠʣʦʞʝʥʠʠ ɹ. ɼʣʠʥʘ 

ʨʫʢʦʷʪʢʠ ʤʦʣʦʪʢʘ 40 ʩʤ, ʨʘʙʦʯʝʡ ʯʘʩʪʠ ï 18 ʩʤ. ɼʣʠʥʘ ʣʠʥʝʡʢʠ 2 ʩʤ (ʚïʜ). 

ʈʠʩʫʥʦʢ 12. ʉʚʦʜʥʘʷ ʢʦʣʦʥʢʘ ʪʦʣʱʠ I (ʨʘʟʨʝʟ 3163)  

 

 

ʘ ï ʭʦʨʦhʦ ʩʦʨʪʠʨʦʚʘʥʥʝr ʠʟʚʝʩʪʥʷʢʠ ʠʟ ʦʩʥʦʚʘʥʠʷ ʧʘʯʢʠ; ʙ ï ʧʣʦʭʦ ʩʦʨʪʠʨʦʚʘʥʥʳʝ ʧʝʩʯʘʥʠʩʪʳʝ ʠʟʚʝʩʪʥʷʢʠ ʠʟ 

ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʧʘʯʢʠ. ʇʦʣʦʞʝʥʠʝ ʦʙʨʘʟʮʦʚ 17.4-4-5 ʠ 4-6 ʩʤ. ʥʘ ʨʠʩʫʥʢʝ 10. ɼʣʠʥʘ ʣʠʥʝʡʢʠ 1 ʤʤ. 

ʈʠʩʫʥʦʢ 13. ʆʩʦʙʝʥʥʦʩʪʠ ʦʦʣʠʪʦʚʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʧʘʯʢʠ 1 (ʣʠʪʦʪʠʧ ʂ1, ʉɸ1) 

 

ʇʘʯʢʘ 4. ɸʨʛʠʣʣʠʪʳ ʪʝʤʥʳʝ, ʘʣʝʚʨʠʪʠʩʪʳʝ, ʪʦʥʢʦʩʣʦʠʩʪʳʝ, ʩ ʧʨʦʩʣʦʷʤʠ (1ï3 ʩʤ) 

ʧʝʩʯʘʥʠʩʪʳʭ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ, ʨʝʜʢʠʤʠ ʧʣʘʩʪʘʤʠ ʢʦʤʢʦʚʘʪʦʛʦ ʠʟʚʝʩʪʥʷʢʘ, ʜʦ 20 ʩʤ. ɺ ʧʦʨʦʜʘʭ 

ʜʣʠʥʥʳʡ ʨʘʩʪʠʪʝʣʴʥʳʡ ʜʝʪʨʠʪ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʘʯʢʠ ʙʨʘʭʠʦʧʦʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʠʟʚʝʩʪʥʷʢʘʭ, 

ʢʘʨʙʦʥʘʪʥʳʝ ʢʦʥʢʨʝʮʠʠ (ʜʦ 1.5 Ĭ 1 ʩʤ). ɿʘʚʝʨʰʘʝʪ ʧʘʯʢʫ ʧʨʦʩʣʦʡ (5 ʩʤ), ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ 

ʩʦʙʦʡ ʪʦʥʢʦʝ ʯʝʨʝʜʦʚʘʥʠʝ ʩʣʦʡʢʦʚ ʩʠʜʝʨʠʪʘ ʠ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʦʛʦ ʧʝʣʦʠʜʥʦʛʦ ʠʟʚʝʩʪʥʷʢʘ. 

ʅʘʙʣʶʜʝʥʠʷ ʦʩʣʦʞʥʝʥʳ ʨʘʟʣʦʤʦʤ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ (ʩʜʚʠʛ ʥʘ 0.8 ʤ). ʄʦʱʥʦʩʪʴ ʧʘʯʢʠ 8.3 ʤ. 

ʇʘʯʢʘ 5 (3.1 ʤ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʯʝʨʝʜʦʚʘʥʠʝ ʧʣʘʩʪʦʚ ʠ ʣʠʥʟ 

(ʤʦʱʥʦʩʪʴ 1ï3 ʩʤ) ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʠ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʠ ʚ 

ʮʝʣʦʤ ʧʦʭʦʞʘ ʥʘ ʧʘʯʢʫ 2 ʠʟ ʧʦʜʩʪʠʣʘʶʱʝʡ ʪʦʣʱʠ. ʉʨʝʜʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ï ʢʦʨʘʣʣʳ, 

ʢʦʣʦʥʠʘʣʴʥʳʝ ʠ ʦʜʠʥʦʯʥʳʝ (ʜʠʘʤʝʪʨ ʢʦʨʘʣʣʠʪʦʚ ʜʦ 1.5 ʩʤ), ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʘʤʬʠʧʦʨʳ, ʨʝʜʢʠʝ 

ʨʘʢʦʚʠʥʳ ʙʨʘʭʠʦʧʦʜ. 

ʇʘʯʢʘ 6. ɻʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ (2.6 ʤ) ʩ ʧʨʦʩʣʦʷʤʠ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʘʣʝʚʨʦʣʠʪʦʚ (ʜʦ 20 ʩʤ). 

ɸʨʛʠʣʣʠʪʳ ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ ʪʦʥʢʦʩʣʦʠʩʪʳʝ, ʩʣʘʛʘʶʪ ʠʥʪʝʨʚʘʣʳ ʩ ʤʦʱʥʦʩʪʴʶ ʧʣʘʩʪʦʚ 5ï10 ʩʤ. 

ɺ ʧʦʨʦʜʘʭ ʧʘʯʢʠ ʪʦʥʢʠʡ ʨʘʩʪʠʪʝʣʴʥʳʡ ʜʝʪʨʠʪ, ʫʜʣʠʥʝʥʥʳʝ ʢʘʨʙʦʥʘʪʥʳʝ ʢʦʥʢʨʝʮʠʠ, ʝʜʠʥʠʯʥʳʝ 

ʙʨʘʭʠʦʧʦʜʳ. ʀʥʦʛʜʘ ʚ ʢʦʥʢʨʝʮʠʷʭ ʚʩʪʨʝʯʘʶʪʩʷ ʨʘʢʦʚʠʥʳ ʦʩʪʨʘʢʦʜ. 

ʇʘʯʢʘ 7 (1.2 ʤ) ï ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʯʝʨʝʜʦʚʘʥʠʝ ʩʝʨʦ-ʟʝʣʝʥʳʭ ʠ ʬʠʩʪʘʰʢʦʚʳʭ ʚʳʚʝʪʨʝʣʳʭ 

ʧʝʩʯʘʥʠʢʦʚ ʠ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʥʝʨʘʚʥʦʤʝʨʥʦ ʘʣʝʚʨʠʪʠʩʪʳʭ ʘʨʛʠʣʣʠʪʦʚ. ɺʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʠ 

ʤʦʱʥʦʩʪʴ, ʠ ʟʝʨʥʠʩʪʦʩʪʴ ʧʝʩʯʘʥʳʭ ʧʨʦʩʣʦʝʚ ʫʪʦʥʷʝʪʩʷ, ʦʪ ʩʨʝʜʥʝ- ʜʦ ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ 



61 

ʘʣʝʚʨʠʪʠʩʪʳʭ, ʦʪ 10 ʜʦ 3 ʩʤ. ʇʝʩʯʘʥrʝ ʧʦʨʦʜʳ ʪʦʥʢʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦ- ʠ ʚʦʣʥʠʩʪʦ-ʩʣʦʠʩʪʳʝ 

(ʨʠʩʫʥʦʢ 12ʚ) ʟʘ ʩʯʝʪ ʩʣʦʡʢʦʚ ʠ ʤʝʣʢʠʭ ʚʢʣʶʯʝʥʠʡ ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʥʝʙʦʣʴʰʦʡ 

ʧʨʠʤʝʩʴʶ ʫʛʣʠʩʪʦʛʦ. ɺ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜʘʭ ʢʦʥʢʨʝʮʠʠ, ʨʝʜʢʦ ʩʝʧʪʘʨʠʠ, ʩʘʤʦʡ ʨʘʟʥʦʦʙʨʘʟʥʦʡ 

ʬʦʨʤʳ, ʚʧʣʦʪʴ ʜʦ ʧʨʘʚʠʣʴʥʦʡ ʦʚʘʣʴʥʦʡ. ʂʦʣʠʯʝʩʪʚʦ ʠ ʨʘʟʤʝʨ ʚʢʣʶʯʝʥʠʡ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ 

ʫʤʝʥʴʰʘʝʪʩʷ ʦʪ 5 Ĭ 15 ʜʦ 1 Ĭ 1.5 ʩʤ. ʅʝʢʦʪʦʨʳʝ ʠʟ ʢʦʥʢʨʝʮʠʡ ʩʦ ʩʣʝʜʘʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʥʘʨʫʰʝʥʠʡ, ʠʥʳʝ ʩʨʘʩʪʘʶʪʩʷ. ʉʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʧʘʯʢʠ 5.2 ʤ. 

ʇʘʯʢʘ 8. ʅʝʨʘʚʥʦʤʝʨʥʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʧʣʘʩʪʦ- ʠ ʣʠʥʟʦʦʙʨʘʟʥʳʭ ʪʝʣ ʤʦʱʥʦʩʪʴʶ ʜʦ 

10ï30 ʩʤ, ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʣʠʥʠʩʪʦʡ ʠ ʠʟʚʝʩʪʢʦʚʦʡ ʤʘʩʩʳ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʘʯʢʠ 

ʧʨʦʩʣʦʠ (2ï3 ʩʤ) ʘʨʛʠʣʣʠʪʘ ʬʠʩʪʘʰʢʦʚʦʛʦ ʮʚʝʪʘ, ʦʪʤʫʯʝʥʥʦʛʦ, ʪʦʥʢʦʩʣʦʠʩʪʦʛʦ, ʩ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʨʘʩʪʠʪʝʣʴʥʳʤ ʜʝʪʨʠʪʦʤ. ʉʨʝʜʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʦʪʤʝʯʝʥʳ 

ʢʦʣʦʥʠʘʣʴʥʳʝ ʠ ʦʜʠʥʦʯʥʳʝ ʢʦʨʘʣʣʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʦʧʨʦʢʠʥʫʪʦʤ ʧʦʣʦʞʝʥʠʠ, ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʚʝʨʥʫʪʳʭ ʨʘʢʦʚʠʥ ʙʨʘʭʠʦʧʦʜ, ʝʜʠʥʠʯʥʳʝ ʛʘʩʪʨʦʧʦʜʳ. ʈʘʢʦʚʠʥʳ Theodossia 

evlanensis Nal. ʙʨʘʭʠʦʧʦʜ ʥʝʢʨʫʧʥʳʝ, ʜʦ 1.5 ʩʤ ʚ ʜʣʠʥʫ, ʪʦʥʢʦʩʪʚʦʨʯʘʪʳʝ (1ï1.5 ʤʤ), ʠʥʦʛʜʘ 

ʩʣʘʛʘʶʪ ʨʘʢʫʰʥʷʢʦʚʳʝ ʧʨʦʩʣʦʠ. ɺʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʧʘʯʢʠ 1.2 ʤ. 

ʇʘʯʢʘ 9. ʆʙʥʘʞʝʥʘ ʧʣʦʭʦ, ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦʩʣʝ ʟʘʢʨʳʪʳʭ 0.7 ʤ. ɺʠʜʥʳ ʛʨʠʚʢʠ 

ʧʝʩʯʘʥʳʭ ʧʦʨʦʜ, ʨʝʜʢʦ ï ʘʨʛʠʣʣʠʪʦʚ. ʇʝʩʯʘʥʠʢʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ, ʪʦʥʢʦʩʣʦʠʩʪʳʝ, ʩʣʘʛʘʶʪ 

ʧʣʘʩʪʳ ʤʦ ʥɦʦʩʪʴʶ 20ï30 ʩʤ. ʅʘ ʦʪʜʝʣʴʥʳʭ ʫʨʦʚʥʷʭ ʩʣʦʠʩʪʦʩʪʴ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʘʷ ʢʦʩʘʷ. 

ʈʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʡ ʤʝʣʢʠʡ ʨʘʩʪʠʪʝʣʴʥʳʡ ʜʝʪʨʠʪ ʧʦ ʧʣʦʩʢʦʩʪʷʤ ʥʘʩʣʦʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ 

ʦʩʥʦʚʘʥʠʠ ʧʝʩʯʘʥʳʭ ʧʣʘʩʪʦʚ. ɺʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʧʘʯʢʠ 2.8 ʤ. ɺr ʰʝ ʧʦ ʨʘʟʨʝʟʫ 8.6 ʤ ï 

ʟʘʜʝʨʥʦʚʘʥʦ. 

ʇʘʯʢʘ 10 (5 ʤ). ʏʝʨʝʜʦʚʘʥʠʝ ʠʥʪʝʨʚʘʣʦʚ (3ï5 ʩʣʦʝʚ) ʠ ʦʪʜʝʣʴʥʳʭ ʧʣʘʩʪʦʚ ʙʨʘʭʠʧʦʜʦʚʳʭ 

ʨʘʢʫʰʥʷʢʦʚ (1ï4 ʩʤ) c Theodossia evlanensis Nal. ʠ ʘʨʛʠʣʣʠʪʦʚ ʦʪʤʫʯʝʥʥʳʭ, ʪʦʥʢʦʩʣʦʠʩʪʳʭ 

(0.5ï20 ʩʤ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 30 ʩʤ). ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʘʯʢʠ 1 ʤ ʘʨʛʠʣʣʠʪʦʚ ʩ ʤʘʣʦʤʦʱʥʳʤʠ 

ʧʣʘʩʪʘʤʠ (3ï5 ʩʤ) ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ ʠ ʢʦʥʢʨʝʮʠʷʤʠ ʠʟʚʝʩʪʥʷʢʘ (ʜʦ 3 Ĭ 4.5 ʩʤ).  

ʇʘʯʢʘ 11 (3 ʤ). ɸʥʘʣʦʛʠʯʥʘ ʧʦʜʩʪʠʣʘʶʱʝʡ, ʥʦ ʩ ʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʦʩʣʦʝʚ 

ʨʘʢʫʰʥʷʢʦʚ. ʆʙʥʘʞʘʝʪʩʷ ʥʠʞʝ ʧʦ ʩʢʣʦʥʫ ʥʘ ʫʨʦʚʥʝ ʧʘʯʢʠ 10 ʯʝʨʝʟ ʥʝʙʦʣɹ ʦhʡ ʦʚʨʘʛ (ʨʘʟʣʦʤ?).  

ʇʘʯʢʘ 12. ɸʨʛʠʣʣʠʪ rʪʦʥʢʦʩʣʦʠʩʪʳʝ ʩ ʧʣʘʩʪʘʤʠ (ʜʦ 7 ʩʤ) ʧʝʩʯʘʥʠʢʦʚ ʩʝʨʳʭ ʩʦ ʩʣʘʙʳʤ 

ʛʦʣʫʙʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ, ʠʟʚʝʩʪʢʦʚʠʩʪʳʭ; ʧʨʦʩʣʦʷʤʠ (2ï3 ʩʤ) ʜʦ ʨʘʚʥʦʤʝʨʥʦʛʦ 

ʧʝʨʝʩʣʘʠʚʘʥʠʷ, ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ ʠ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ ʘʣʝʚʨʦʣʠʪʦʚ. ɺ ʛʣʠʥʠʩʪʳʭ 

ʧʦʨʦʜʘʭ ʥʝʙʦʣʴʰʠʝ ʢʘʨʙʦʥʘʪʥʳʝ ʢʦʥʢʨʝʮʠʠ, ʣʠʥʟʳ ʙʨʘʭʠʧʦʜʦʚʳʭ ʨʘʢʫʰʥʷʢʦʚ c Theodossia 

evlanensis Nal. ɿʘʚʝʨʰʘʝʪ ʧʘʯʢʫ ʧʣʘʩʪ (0.5 ʤ, ʨʠʩʫʥʦʢ 12ʛ) ʦʥʢʦʣʠʪʦʚʦʛʦ ʠʟʚʝʩʪʥʷʢʘ, 

ʨʘʩʩʝʯʝʥʥʳʡ ʨʘʟʣʦʤʦʤ ʩ ʘʤʧʣʠʪʫʜʦʡ ʩʜʚʠʛʘ 2.5 ʤ. ʈʘʟʤʝʨ ʦʥʢʦʣʠʪʦʚ ʦʪ ʥʝʩʢʦʣʴʢʠʭ 

ʤʠʣʣʠʤʝʪʨʦʚ ʜʦ 5 ʩʤ ʚ ʜʠʘʤʝʪʨʝ, ʨʘʟʤʝʨ ʠʟʤʝʥʷʝʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦ. ɺ ʷʜʨʘʭ ʦʢʘʪʳʰʝʡ ʯʣʝʥʠʢʠ 

ʦʜʠʥʦʯʥʳʭ ʢʦʨʘʣʣʦʚ, ʤʝʣʢʠʝ ʪʝʨʨʠʛʝʥʥʳʝ ʟʸʨʥʘ, ʦʙʣʦʤʢʠ ʨʘʢʦʚʠʥ ʙʨʘʭʠʦʧʦʜ. ʈʘʢʦʚʠʥʳ 

ʨʘʩʩʝʷʥʳ ʧʦ ʧʦʨʦʜʝ, ʠʥʦʛʜʘ ʩʣʘʛʘʁʪ ʧʨʦʩʣʦʠ. ʉʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪɹ ʧʘʯʢʠ 3 ʤ. 
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ʇʘʯʢʘ 13. ʇʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʘʷ. ɺ ʥʝʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʮʠʢʣʠʪʘ ʨʘʟʣʠʯʥʦʡ ʤʦʱʥʦʩʪʠ 

(9.5, 3 ʠ 2.5 ʤ), ʩʦʩʪʦʷʱʠʭ ʠʟ ʧʝʩʯʘʥʦʛʦ ʠ ʛʣʠʥʠʩʪʦʛʦ ʵʣʝʤʝʥʪʘ. ʇʝʩʯʘʥʳʡ ʵʣʝʤʝʥʪ ʧʝʨʚʦʛʦ 

ʮʠʢʣʠʪʘ ʠʤʝʝʪ ʤʦʱʥʦʩʪʴ ʦʢʦʣʦ 3 ʤ, ʛʣʠʥʠʩʪʳʡ ï ʦʢʦʣʦ 6.5 ʤ.  

ʇʝʩʯʘʥʳʡ ʵʣʝʤʝʥʪ ʧʨʝʜʩʪʘʚʣ̫ ʝʪ ʩʦʙʦʡ ʯʝʨʝʜʦʚʘʥʠʝ ʧʝʩʯʘʥʠʢʦʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʩʣʦʠʩʪʳʭ 

(ʨʠʩʫʥʦʢ 12ʜ) ʠ ʘʣʝʚʨʦʣʠʪʦʚ ʩʦ ʩʣʦʡʢʘʤʠ ʠ ʚʢʣʶʯʝʥʠʷʤʠ ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʝʩʯʘʥʠʢʠ 

ʩʝʨʦ-ʟʝʣʝʥʳʝ ʠ ʩʝʨʳʝ ʩ ʛʦʣʫʙʦʚʘʪrʤ ʦʪʪʝʥʢʦʤ (ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ) ʪʦʥʢʦ-, ʤʝʣʢʦ-, ʠ 

ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ, ʩʣʘʛʘʶʪ ʧʣʘʩʪʳ ʤʦʱʥʦʩʪʴʶ ʦʪ 3ï5 ʜʦ 30ï40 ʩʤ. ɸʣʝʚʨʦʣʠʪʳ 

ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʝ, ʪʦʥʢʦʩʣʦʠʩʪʳʝ, ʩ ʤʝʣʢʠʤʠ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ, ʩʣʘʛʘʶʪ ʧʣʘʩʪʳ 

ʪʦʣʱʠʥʦʡ ʜʦ 15 ʩʤ. ʀʭ ʨʦʣʴ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʫʤʝʥʴʰʘʝʪʩʷ, ʠ ʦʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʯʝʟʘʶʪ. ɺ 

ʧʦʨʦʜʘʭ ʙʨʘʭʠʦʧʦʜʳ Theodossia evlanensis Nal., ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʝʙʦʣʴʰʠʝ ʩʢʦʧʣʝʥʠʷ. 

ʇʝʩʯʘʥʳʡ ʵʣʝʤʝʥʪ ʚʪʦʨʦʛʦ ʮʠʢʣʠʪʘ ï ʪʦʥʢʦʟʝʨʥʠʩʪʳʡ ʧʝʩʯʘʥʠʢ ʩ ʦʢʨʫʛʣʳʤʠ ʥʝʨʦʚʥʳʤʠ 

ʢʦʥʢʨʝʮʠʷʤʠ ʠ ʙʨʘʭʠʦʧʦʜʘʤʠ. 

ɻʣʠʥʠʩʪʳʡ ʵʣʝʤʝʥʪ ʩʣʦʞʝʥ ʘʨʛʠʣʣʠʪʘʤʠ ʩ ʧʦʜʯʠʥʝʥʥʳʤʠ ʧʨʦʩʣʦʤ̫ʠ (ʤʦʱʥʦʩʪʴ ʁʜʦ 10 

ʩʤ) ʧʝʩʯʘʥʠʢʦʚ ʠ ʘʣʝʚʨʦʣʠʪʦʚ. ɺ ʘʨʛʠʣʣʠʪʘʭ ʜʣʠʥʥʳʝ ʠ ʪʦʥʢʠʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ. ʂ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʛʣʠʥʠʩʪʳʭ ʵʣʝʤʝʥʪʦʚ (ʥʦ ʥʝ ʢ ʦʩʥʦʚʘʥʠʶ) ʥʝʨʝʜʢʦ ʧʨʠʫʨʦʯʝʥʳ ʠʟʚʝʩʪʥʷʢʠ (15ï

20 ʩʤ) ʦʨʛʘʥʦʛʝʥʥʦ-ʜʝʪʨʠʪʦʚʳʝ, ʢʦʤʢʦʚʘʪʳʝ, ʩ ʨʘʢʦʚʠʥʘʤʠ ʙʨʘʭʠʦʧʦʜ Theodossia evlanensis 

Nal., ʝʜʠʥʠʯʥʤrʠ Schizophoria ? sp.. 

ɺ ʧʦʨʦʜʘʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʪʨʝʱʠʥʳ, ʩʜʚʠʛʠ ʥʝʙʦʣʴʰʦʡ ʘʤʧʣʠʪʫʜʳ (ʜʦ 0.5 ʤ), ʚ ʮʝʣʦʤ, 

ʥʝ ʤʝʰʘʶʱʠʝ ʧʨʦʩʣʝʞʠʚʘʪʴ ʦʙʱʫʶ ʢʘʨʪʠʥʫ. ʄʦʱʥʦʩʪʴ ʧʘʯʢʠ 15 ʤ. 

ʇʘʯʢʘ 14. ʆʙʥʘʞʝʥʘ ʧʣʦʭʦ. ɸʨʛʠʣʣʠʪʳ ʩʝʨʦ-ʟʝʣʝʥʳʝ, ʥʝʨʘʚʥʦʤʝʨʥʦ ʘʣʝʚʨʠʪʠʩʪʳʝ, 

ʪʦʥʢʦʩʣʦʠʩʪʳʝ, ʩ ʨʝʜʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʠʟʚʝʩʪʥʷʢʘ ʩ ʤʘʣʦʯʠʩʣʝʥʥʳʤʠ Productella cf. calva (Wen.), 

Theodossia aff. livnensis Nal., ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ, ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʢʦʥʢʨʝʮʠʷʤʠ ʠ 

ʤʝʣʢʠʤ ʨʘʩʪʠʪʝʣʴʥʳʤ ʜʝʪʨʠʪʦʤ. ʄʦʱʥʦʩʪʴ 10 ʤ. 

ʇʘʯʢʘ 15. ʏʝʨʝʜʦʚʘʥʠʝ ʘʨʛʠʣʣʠʪʦʚ ʩ ʨʝʜʢʠʤʠ Theodossia evlanensis Nal., Productella cf. 

calva (Wen.), Theodossia aff. livnensis Nal. ʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʥʝʨʘʚʥʦʤʝʨʥʦ ʠʟʚʝʩʪʢʦʚʠʩʪʳʭ 

ʧʝʩʯʘʥʠʢʦʚ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤ ʜʝʪʨʠʪʦʤ, ʤʦʱʥʦʩʪʴ ʧʣʘʩʪʦʚ 20ï30 ʩʤ. ʇʝʩʯʘʥʠʢʦʚ ʩʪʘʥʦʚʠʪʩ̫ 

ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ, ʚ ʥʠʭ ʤʥʦʛʦ ʜʝʪʨʠʪʘ. ʄʦʱʥʦʩʪʴ ʧʘʯʢʠ ʦʢʦʣʦ 6.5 ʤ.  

ʊʦʣʱʘ II  ï ʛʣʠʥʠʩʪʦ-ʧʝʩʯʘʥʘʷ, ʤʦʱʥʦʩʪʴʶ ʧʦʨʷʜʢʘ 63 ʤ (ʨʠʩʫʥʦʢ 14), ʦʙʥʘʞʘʝʪʩʷ ʚʳʰʝ 

ʧʦ ʨʘʟʨʝʟʫ. ʆʥʘ, ʢʘʢ ʠ ʧʨʝʜʳʜʫʱʘʷ, ʠʤʝʝʪ ʮʠʢʣʠʯʥʦʝ ʩʪʨʦʝʥʠʝ, ʯʝʨʝʜʫʶʪʩʷ ʧʝʩʯʘʥʳʝ ʠ 

ʛʣʠʥʠʩʪʳʝ ʧʘʯʢʠ (ʚʩʝʛʦ 8). ʄʦʱʥʦʩʪʴ ʧʝʨʚʳʭ ʧʨʝʚʳʰʘʝʪ ʤʦʱʥʦʩʪʴ ʧʦʩʣʝʜʥʠʭ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. 

ɼʣʷ ʧʦʨʦʜ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʢʦʧʣʝʥʠʡ ʢʨʫʧʥʦʛʦ 

ʜʝʪʨʠʪʘ ʚ ʦʪʜʝʣʴʥʳʭ ʧʨʦʩʣʦʷʭ. ɸʨʛʠʣʣʠʪʳ ʠ ʧʝʩʯʘʥʠʢʠ ʚʢʣʶʯʘʶʪ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʬʦʩʩʠʣʠʠ 

ï ʧʝʣʝʮʠʧʦʜʳ (ʚ ʦʩʥʦʚʥʦʤ) ʠ ʝʜʠʥʠʯʥʝr ʙʨʘʭʠʦʧʦʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʣʘʛʘʶʱʠʝ ʨʘʢʫʰʥʷʢʠ. 

ʂʦʥʢʨʝʮʠʠ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ.  

 



63 

 

ʘ ï ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʧʝʩʯʘʥʠʢʠ (ʣʠʪʦʪʠʧ ʇ3ʘ), ʦʪʜʝʣʝʥʥʳʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʨʦʩʣʦʷʤʠ ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʘʨʛʠʣʣʠʪʦʚ 

(ɻ1ʘ, ɻ1ʚ) ʠ ʘʣʝʚʨʦʣʠʪʦʚ, ʥʠʞʥʷʷ ʯʘʩʪʴ ʧʘʯʢʠ 1; ʙ ï ʛʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ (ɻ1ʚ) ʩ ʧʣʘʩʪʘʤʠ ʧʝʩʯʘʥʠʢʦʚ (ʇ3ʘ), ʧʘʯʢʘ 4; 

ʚ ï ʬʨʘʛʤʝʥʪ ʦʧʦʣʟʥʝʚʦʛʦ ʢʦʣʦʙʢʘ ʩʨʝʜʠ ʘʨʛʠʣʣʠʪʦʚ ʧʘʯʢʠ 7. ʉʤ. ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʚ ʧʨʠʣʦʞʝʥʠʠ ɹ, ʘ ʪʘʢʞʝ 

ʧʦʩ̫ʥʝʥʠʷ ʚ ʪʝʢʩʪʝ. 

ʈʠʩʫʥʦʢ 14. ʉʪʨʦʝʥʠʝ ʪʦʣʱʠ II  (ʨʘʟʨʝʟ 3163, ʉɸ7.1) ʠ ʥʝʢʦʪʦʨʳʝ ʝʸ ʦʩʦʙʝʥʥʦʩʪʠ 

 

ʇʘʯʢʘ 1. ʇʣʦʭʦ ʦʙʥʘʞʝʥʥʘʷ ʧʘʯʢʘ. ʇʝʩʯʘʥʳʝ ʧʦʨʦʜʳ (ʨʠʩʫʥʦʢ 14ʘ) ʩʝʨʦ-ʟʝʣʝʥʳʝ, 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ, ʥʝʨʘʚʥʦʤʝʨʥʦ ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ (ʦʪʜʝʣʴʥʳʝ ʧʣʘʩʪʳ ï ʠʟʚʝʩʪʥʷʢ ʧʝʩʯʘʥʳʡ), 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʩʣʦʠʩʪʳʝ, ʩʣʘʛʘʶʪ ʧʣʘʩʪʳ ʤʦʱʥʦʩʪʴʶ 40ï60 ʩʤ. ɺ ʧʝʩʯʘʥʠʢʘʭ ʧʨʦʩʣʦʠ 

ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʘʨʛʠʣʣʠʪʦʚ ʠ ʘʣʝʚʨʦʣʠʪʦʚ. ʄʦʱʥʦʩʪʴ ʧʘʯʢʠ 10.5 ʤ. 

ʇʘʯʢʘ 2. ʏʝʨʝʜʦʚʘʥʠʝ ʪʦʥʢʦʩʣʦʠʩʪʦʛʦ ʘʣʝʚʨʠʪʠʩʪʦʛʦ ʘʨʛʠʣʣʠʪʘ (ʜʦ 20 ʩʤ) ʠ 

ʪʦʥʢʦʩʣʦʠʩʪʦʛʦ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʧʝʩʯʘʥʠʢʘ (ʜʦ 40 ʩʤ). ʄʦʱʥʦʩʪʴ 1.5 ʤ. 

ʇʘʯʢʘ 3. ʇʝʩʯʘʥʠʢʠ ʩʝʨʳʝ ʩ ʟʝʣʝʥʦʚʘʪʳʤ, ʨʝʞʝ ʛʦʣʫʙʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʧʘʯʢʠ ʤʘʩʩʠʚʥʳʝ, ʚʳʰʝ ʧʦ ʨʘʟʨʝʟʫ ï ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʩʣʦʠʩʪʳʝ. ɿʝʨʥʠʩʪʦʩʪʴ ʧʝʩʯʘʥʳʭ ʧʦʨʦʜ 






































































































































































































































































































































































