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ɺɺɽɼɽʅʀɽ 

ɺ ʜʠʩʩʝʨʪʘʮʠʠ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ 

ʪʝʢʪʦʥʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʧʦʟʜʥʝʜʦʢʝʤʙʨʠʡʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʉʝʚʝʨʦ-

ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ (ʉɽʂ), ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʚ ɽʥʠʩʝʡʩʢʦʤ, ʉʝ-

ʚʝʨʦ-ɽʥʠʩʝʡʩʢʦʤ, ʄʦʪʳʛʠʥʩʢʦʤ, ʂʘʟʘʯʠʥʩʢʦʤ ʠ ʊʘʩʩʝʚʩʢʦʤ ʨʘʡʦʥʘʭ. 

ʇʦʥʷʪʠʝ çʉʝʚʝʨʦ-ɽʥʠʩʝʡʩʢʠʡ ʢʨʷʞè, ʢʘʢ ʩʝʚʝʨʥʦʝ ʧʨʦʜʦʣʞʝʥʠʝ ʖʞʥʦ-

ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ, ʘʚʪʦʨʦʤ ʚʚʦʜʠʪʩʷ ʚʧʝʨʚʳʝ. ɺ ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʝ 

ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʜʦʢʝʤʙʨʠʷ ʨʝʛʠʦʥʘ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʝʨʤʠʥʳ çɿʘʘʥ-

ʛʘʨʴʝè ʠʣʠ çɿʘʘʥʛʘʨʩʢʘʷ ʯʘʩʪʴè, ʯʪʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʘʣʴʥʳʤ ʝʛʦ ʛʨʘʥʠʮʘʤ. 

ʊʝʨʨʠʪʦʨʠʷ ʢ ʶʛʫ ʦʪ ʨ. ɸʥʛʘʨʳ, ʪ.ʝ. ʧʨʠʘʥʛʘʨʩʢʘʷ ʯʘʩʪʴ, ʚ ʧʫʙʣʠʢʘʮʠʷʭ ʚʚʠʜʫ 

ʩʣʘʙʦʡ ʠʟʫʯʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʦʪʨʘʞʘʣʘʩʴ ʩʣʘʙʦ ʠʟ-ʟʘ ʧʝʨʝʢʨʳʪʠʷ ʜʦʢʝʤʙʨʠʡ-

ʩʢʦʛʦ ʩʢʣʘʜʯʘʪʦʛʦ ʦʩʥʦʚʘʥʠʷ (ʬʫʥʜʘʤʝʥʪʘ) ʬʘʥʝʨʦʟʦʡʩʢʠʤ ʯʝʭʣʦʤ. ʖ.ɸ. ʂʫʟʥʝ-

ʮʦʚ [ʂʫʟʥʝʮʦʚ, 1980] ʨʘʩʩʤʘʪʨʠʚʘʣ ʪʝʨʨʠʪʦʨʠʶ ʢ ʶʛʫ ʦʪ ʨ. ɸʥʛʘʨʳ (ʇʨʠʘʥʛʘʨʴʝ) 

ʜʦ ʨ. ɹʦʣ. ʉʧʦʣʦʰʥʘʷ ʠ ʦʪ ʨ. ɽʥʠʩʝʡ ʜʦ ʨ. ʊʘʩʝʝʚʘ) ʚ ʩʦʩʪʘʚʝ ɸʥʛʘʨʦ-ʂʘʥʩʢʦʛʦ 

ʜʨʝʚʥʝʛʦ ʙʣʦʢʘ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ. ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʵʪʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦʢʘʟʘʣ 

ʆ.ɸ. ɻʣʠʢʦ [ɻʣʠʢʦ,1957], ʚʢʣʶʯʠʚ ʪʝʨʨʠʪʦʨʠʶ ʚ ʫʩʪʴʝ ʨ. ɸʥʛʘʨʳ ʚ ʩʦʩʪʘʚ ʷʜʨʘ 

ɺʥʫʪʨʝʥʥʝʛʦ ʧʨʦʛʠʙʘ. ɻ.ʀ. ʂʠʨʠʯʝʥʢʦ [ʂʠʨʠʯʝʥʢʦ, 1958, 1963] ʪʘʢʞʝ ʦʪʥʦʩʠʣ 

ʩʢʣʘʜʯʘʪʳʝ ʩʪʨʫʢʪʫʨʳ ʢ ʶʛʫ ʦʪ ɸʥʛʘʨʳ  ʢ ʩʪʨʫʢʪʫʨʘʤ ʟʘʘʥʛʘʨʴʷ. ʇʦʟʜʥʝʝ, ʆ.ɸ. 

ɺʦʪʘʭ [ɺʦʪʘʭ, 1968] ʚʢʣʶʯʠʣ ʵʪʫ ʦʙʣʘʩʪʴ ʚ ʩʦʩʪʘʚ ɹʦʣʴʰʝ-ʇʠʪʩʢʦʛʦ ʩʠʥʢʣʠʥʦʨʠʷ, 

ʘ ɽ.ʉ. ʇʦʩʪʝʣʴʥʠʢʦʚ [ʇʦʩʪʝʣʴʥʠʢʦʚ, 1973, 1990], ʨʘʩʰʠʨʠʚ ʧʣʦʱʘʜʴ ʧʦʩʣʝʜʥʝʛʦ, 

ï ʚʢʣʶʯʠʣ ʝʸ ʚ  ɹʦʣʴʰʝ-ʇʠʪʩʢʠʡ ʩʠʥʢʣʠʥʦʨʠʡ. ɼʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʨʘʩʩʤʘʪʨʠ-

ʚʘʣʠ ʵʪʫ ʪʝʨʨʠʪʦʨʠʶ ʚ ʩʦʩʪʘʚʝ ʅʠʞʥʝ-ɸʥʛʘʨʩʢʦʛʦ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʛʦ ʙʣʦʢʘ 

[ʆʭʘʧʢʠʥ, 1980] ʠ ʇʨʠʘʥʛʘʨʴʷ [ɿʘʙʠʷʢʘ ʠ ʜʨ., 2003]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʉʝʚʝʨʦ-

ɽʥʠʩʝʡʩʢʠʡ ʢʨʷʞ, ʢʘʢ ʩʦʩʪʘʚʥʘʷ ʦʨʦʛʨʘʬʠʯʝʩʢʘʷ ʯʘʩʪʴ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ, ʫʯʠ-

ʪʳʚʘʷ ʦʪʤʝʯʝʥʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʜʦʣʞʝʥ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʛʝʦʣʦʛʠʯʝ-

ʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʛʨʘʥʠʮʘʭ ʚ ʢʘʯʝʩʪʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʝʜʠʥʠʮʳ, ʯʪʦ ʚ ʘʩʧʝʢʪʝ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ ʚ ɻʣʘʚʘʭ 3-8.  

ɻʝʦʛʨʘʬʠʯʝʩʢʠ ʉʝʚʝʨʦ-ɽʥʠʩʝʡʩʢʠʡ (ʇʨʠʘʥʛʘʨʩʢʦ-ɿʘʘʥʛʘʨʩʢʠʡ) ʢʨʷʞ ʚʢʣʶ-

ʯʘʝʪ ʧʣʦʱʘʜʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʦʪ ʙʘʩʩʝʡʥʘ ʨʝʢʠ 



6 

ɹʦʣʴʰʘʷ ʉʧʦʣʦʰʥʘʷ ʥʘ ʶʛʝ ʜʦ ʨ. ʇʦʜʢʘʤʝʥʥʘʷ ʊʫʥʛʫʩʢʘ ʥʘ ʩʝʚʝʨʝ, ʩ ʟʘʧʘʜʘ ʦʛʨʘ-

ʥʠʯʠʚʘʝʪʩʷ ʨ. ɽʥʠʩʝʡ, ʩ ʚʦʩʪʦʢʘ ï ʨʝʢʘʤʠ ʨ. ɺʝʣʴʤʦ ʠ ʨ. ʂʘʤʝʥʢʘ. ʖʞʥʘʷ ʛʨʘʥʠʮʘ 

ʉɽʂ ʧʨʦʭʦʜʠʪ ʧʦ ɸʥʛʘʨʩʢʦʤʫ (ʅʠʞʥʝ-ɸʥʛʘʨʩʢʦʤʫ) ʛʣʫʙʠʥʥʦʤʫ ʨʘʟʣʦʤʫ ʧʦʜ 

ʇʨʠʘʥʛʘʨʩʢʦʡ (ʂʘʟʘʯʠʥʩʢʦ-ɹʝʣʴʩʢʦʡ) ʚʧʘʜʠʥʦʡ. ʉʝʚʝʨʥʝʝ ʩʪʨʫʢʪʫʨ ʖʞʥʦ-

ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ, ʩ ʚʦʩʪʦʢʘ, ʦʥʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ɸʢʠʥʦʚʩʢʠʤ ʨʝʛʠʦʥʘʣʴʥʳʤ 

ʨʘʟʣʦʤʦʤ, ʩ ʟʘʧʘʜʘ ï ʩʠʩʪʝʤʦʡ ʨʘʟʣʦʤʦʚ ʇʨʠʝʥʠʩʝʡʩʢʦʡ ʩʜʚʠʛʦʚʦʡ ʟʦʥʳ ʠ ɿʘʧʘʜ-

ʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʦʡ (ʨʠʩ. 1, ʩʪʨ. 22). 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʉʝʚʝʨʦ-ɽʥʠʩʝʡʩʢʠʡ ʢʨʷʞ (ʉɽʂ) ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʝ ʉʠʙʠʨ-

ʩʢʦʛʦ ʢʨʘʪʦʥʘ (ʉʂ), ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʦʡ ʜʦʢʝʤʙʨʠʡʩʢʠʡ ʧʦʣʠʭʨʦʥʥʦʡ ʧʦʢʨʦʚʥʦ-

ʩʢʣʘʜʯʘʪʦʡ ʩʪʨʫʢʪʫʨʦʡ ʥʘ ʩʝʚʝʨʝ ʎɸʇʇ, ʦʢʦʥʯʘʪʝʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʚ ʭʦʜʝ 

ʘʢʢʨʝʮʠʦʥʥʦ-ʢʦʣʣʠʟʠʦʥʥʳʭ ʩʦʙʳʪʠʡ ʚ ʥʝʦʧʨʦʪʝʨʦʟʦʝ. ʂʣʶʯʝʚʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ 

ʧʝʨʠʦʜʘ 1.4-0.6 ʤʣʨʜ ʣʝʪ ʥʘʟʘʜ ʷʚʣʷʶʪʩʷ ʩʣʘʙʦ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʚʦʧʨʦʩʳ ʨʝʢʦʥ-

ʩʪʫʢʮʠʠ ʠ ʬʠʢʩʠʨʦʚʘʥʠʷ ʚʦʟʨʘʩʪʥʳʭ ʨʫʙʝʞʝʡ ʛʨʝʥʚʠʣʴʩʢʦʡ ʠ ʙʘʡʢʘʣʴʩʢʦʡ ʦʨʦʛʝ-

ʥʠʯʝʩʢʠʭ ʵʧʦʭ, ʩʚʷʟʘʥʥʳʝ ʩ ʛʣʦʙʘʣʴʥʳʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʩʦʙʳʪʠʷʤʠ, ʘ ʠʤʝʥʥʦ: 

(1) ʨʘʩʧʘʜʦʤ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʘ ʅʫʥʘ [Rogers, Santosh, 2002], (2) ʦʙʨʘʟʦʚʘʥʠʝʤ ʛʠ-

ʧʦʪʝʪʠʯʝʩʢʦʛʦ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʘ ʈʦʜʠʥʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʨʝʥʚʠʣʴʩʢʦʡ ʦʨʦʛʝʥʠʠ ï 

ʧʝʨʚʦʡ ʢʨʫʧʥʦʡ ʵʧʦʭʠ ʩʢʣʘʜʯʘʪʦʩʪʠ ʚ ʥʝʦʛʝʝ [Rivers, 2008] ʠ ʚʭʦʞʜʝʥʠʝ ʉʠʙʠʨ-

ʩʢʦʛʦ ʢʨʘʪʦʥʘ ʚ ʝʛʦ ʩʦʩʪʘʚ [Khain et al., 2003; Pisarevsky et al., 2003, 2008; Ernst et 

al., 2008; ɹʦʛʜʘʥʦʚʘ ʠ ʜʨ., 2009; ʍʝʨʘʩʢʦʚʘ ʠ ʜʨ., 2010 ʠ ʜʨ.], (3) ʦʢʝʘʥʠʯʝʩʢʠʤ 

ʨʠʬʪʠʥʛʦʤ ʠ ʨʘʥʥʠʤ ʵʪʘʧʦʤ ʨʘʩʢʨʳʪʠʷ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʢʦʡ ʚʝʪʚʠ ʇʘʣʝʦʘʟʠʘʪʩʢʦ-

ʛʦ ʦʢʝʘʥʘ [ʗʨʤʦʣʶʢ ʠ ʜʨ., 2006; Kuz'michev, Sklyʘrov, 2016]  ʠ (4) ʩ ʟʘʢʨʳʪʠʝʤ 

ʇʘʣʝʦʘʟʠʘʪʩʢʦʛʦ ʦʢʝʘʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʣʣʠʟʠʠ ʩ ʉʠʙʠʨʩʢʠʤ ʢʨʘʪʦʥʦʤ ʚ ʥʝʦʧʨʦ-

ʪʝʨʦʟʦʝ [ʃʠʭʘʥʦʚ ʠ ʜʨ., 2014 ʠ ʩʩʳʣʢʠ ʚ ʥʝʡ]. 

ɸʥʘʣʠʟ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʉɽʂ [ʄʫʩʘʪʦʚ, 

1973; ɼʘʮʝʥʢʦ ʠ ʜʨ., 1994; ʂʘʯʝʚʩʢʠʡ ʠ ʜʨ., 1994; ʂʘʯʝʚʩʢʠʡ, 1999; ɺʝʨʥʠʢʦʚʩʢʠʡ 

ʠ ʜʨ., 2006, 2009; ɺʨʫʙʣʝʚʩʢʠʡ ʠ ʜʨ., 2011; ʃʠʭʘʥʦʚ ʠ ʜʨ., 2014; ʂʫʟʴʤʠʯʝʚ, ʉʢʣʷ-

ʨʦʚ, 2014; Kuz'michev, Sklyʘrov, 2016; ʂʫʟʥʝʮʦʚ ʠ ʜʨ., 2020 ʠ ʜʨ.] ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʨʘʩʭʦʞʜʝʥʠʝ ʚʟʛʣʷʜʦʚ ʥʘ ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ʨʝʛʠʦʥʘ ʚʦ ʤʥʦʛʦʤ ʩʚʷʟʘʥʦ ʩ 

ʥʝʜʦʠʩʩʣʝʜʦʚʘʥʥʦʩʪʴʶ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʢʪʦʥʠʢʠ, ʧʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʠʥʜʠʢʘʪʦʨʦʚ ʠ 
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ʠʟʦʪʦʧʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ ʪʝʢʪʦʥʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. ʋʩʪʘʥʦʚʣʝʥʠʝ P-

T-t-d ʧʘʨʘʤʝʪʨʦʚ ʵʚʦʣʶʮʠʠ ʢʦʤʧʣʝʢʩʦʚ ʧʦʟʚʦʣʷʝʪ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʴ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʦʙʩʪʘʥʦʚʢʠ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʘ ʧʦʩʣʝʜʫʶʱʘʷ ʠʥ-

ʪʝʨʝʧʨʝʪʘʮʠʷ ʠʭ çʧʨʠʚʷʟʢʫè ʢ ʨʝʛʠʦʥʘʣʴʥʳʤ ʠ ʛʣʦʙʘʣʴʥʳʤ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʧʨʦ-

ʮʝʩʩʘʤ. ʕʪʠʤ ʦʙʲʷʩʥʷʝʪʩʷ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʘʢʢʨʝʮʠʦʥʥʦ-

ʢʦʣʣʠʟʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ ʢʦʥʪʠʥʝʥʪʦʚ ʠ ʢʨʘʪʦʥʦʚ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʷʚʣʷʝʪʩʷ ʧʦʣʠ-

ʮʠʢʣʠʯʝʩʢʠʡ ʤʝʪʘʤʦʨʬʠʟʤ ʨʘʟʥʳʭ ʪʠʧʦʚ ʩ ʧʦʣʥʳʤ ʥʘʙʦʨʦʤ ʦʪ ʚʥʫʪʨʠʢʦʥʪʠʥʝʥ-

ʪʘʣʴʥʳʭ ʜʦ ʧʝʨʠʦʢʝʘʥʠʯʝʩʢʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ [Cʢʣʷʨʦʚ ʠ ʜʨ., 2001; 

ʃʠʭʘʥʦʚ, 2003; ɼʦʙʨʝʮʦʚ, 2010 ʠ ʜʨ.].  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʣʦʙʘʣʴʥʦʡ ʠ ʨʝ-

ʛʠʦʥʘʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʴʶ ʉɽʂ ʢʘʢ ʦʨʦʛʝʥʘ ʚ ʵʚʦʣʶʮʠʠ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʳ ʉʂ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʦʟʜʥʝʜʦʢʝʤʙʨʠʡʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦ-

ʛʦ ʠ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʦʚ ʉʝʚʝʨʦ-ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ ʥʘ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʝ 

ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ (ʨʠʩ. 1). 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ï ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʘ ʛʝʦʣʦ-

ʛʦ-ʢʘʨʪʠʨʦʚʦʯʥʳʭ, ʧʝʪʨʦʣʦʛʠʯʝʩʢʠʭ, ʛʝʦʭʠʤʠʯʝʩʢʠʭ, ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ ʠ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʦʙʨʘʟʦʚʘ-

ʥʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʛʣʦʙʘʣʴʥʳʭ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ, ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʠ ʤʘʛʤʘʪʠ-

ʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʦʙʦʩʥʦʚʘʪʴ ʠ ʚʦʩʩʦʟʜʘʪʴ ʠʩʪʦʨʠʶ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʉʝʚʝʨʦ-ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ ʠ ʧʨʠʙʣʠʟʠʪʴʩʷ ʢ ʧʦʥʠʤʘʥʠʶ ʵʚʦʣʶʮʠʠ ʟʘʧʘʜʥʦʡ 

ʦʢʨʘʠʥʳ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ ʚ ʧʘʣʝʦ-ʥʝʦʧʨʦʪʝʨʦʟʦʝ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ.  ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʛʣʘʚ-

ʥʳʝ ʟʘʜʘʯʠ: 

1) ʚʳʷʚʠʪʴ ʦʧʦʨʥʳʝ ʫʯʘʩʪʢʠ ʠ ʢʣʶʯʝʚʳʝ ʨʘʟʨʝʟʳ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ 

ʜʝʪʘʣʴʥʦ ʠʟʫʯʠʪʴ ʚ ʠʭ ʧʨʝʜʝʣʘʭ ʈ-ʊ-t-d ʧʘʨʘʤʝʪʨʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʪʘʤʦʨʬʠʯʝ-

ʩʢʠʭ ʧʦʨʦʜ, ʩʦʦʪʥʦʰʝʥʠʝ ʜʝʬʦʨʤʘʮʠʡ ʩ ʧʨʦʮʝʩʩʘʤʠ ʤʝʪʘʤʦʨʬʠʟʤʘ ʠʤʘʛʤʘʪʠʟʤʘ; 

2) ʨʘʟʨʘʙʦʪʘʪʴ ʣʝʛʝʥʜʫ ʠ çʉʭʝʤʫ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʪʝʢʪʦʥʦ-

ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘè, ʫʯʠʪʳʚʘʶʱʫʶ ʛʝʦʪʝʨʤʠʯʝ-

ʩʢʠʝ ʛʨʘʜʠʝʥʪʳ, ʨʝʞʠʤʳ ʜʘʚʣʝʥʠʷ, ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʦʙʩʪʘʥʦʚʢʠ ʠ ʚʦʟʨʘʩʪ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʤʝʪʘʢʦʤʧʣʝʢʩʦʚ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ; 3) ʚ ʤʘʣʦ ʠʟʫʯʝʥʥʦʡ ʟʦʥʝ 
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ʩʦʯʣʝʥʝʥʠʷ ʀʩʘʢʦʚʩʢʦʛʦ ʧʘʣʝʦʦʢʝʘʥʠʯʝʩʢʦʛʦ ʪʝʨʨʝʡʥʘ ʩ ʢʦʥʪʠʥʝʥʪʦʤ ʢʦʤʧʣʝʢʩ-

ʥʦ ʠʟʫʯʠʪʴ ʧʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʠʥʜʠʢʘʪʦʨʳ, ʤʠʥʝʨʘʣʴʥʳʝ ʧʘʨʘʛʝʥʝʟʠʩʳ ʨʝʛʠʦʥʘʣʴ-

ʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʩ ʧʘʨʘ- ʠ ʦʨʪʦʙʣʘʩʪʦʤʠ-

ʣʦʥʠʪʘʤʠ ʜʠʩʣʦʢʘʮʠʦʥʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ; 4) ʨʘʟʨʘʙʦʪʘʪʴ ʛʝʦʜʠʥʘʤʠʯʝʩʢʫʶ ʤʦ-

ʜʝʣʴ ʇʨʠʝʥʠʩʝʡʩʢʦʡ ʧʘʣʝʦʩʫʙʜʫʢʮʠʦʥʥʦʡ ʟʦʥʳ ʚ ʥʝʦʧʨʦʪʝʨʦʟʦʝ ʠ ʦʙʦʩʥʦʚʘʪʴ 

ʢʦʥʚʝʨʛʝʥʪʥʫʶ ʛʨʘʥʠʮʫ ʥʘ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʝ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ; 5) ʦʙʦʩʥʦʚʘʪʴ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʫʪʦʯʥʠʪʴ ʩʦʩʪʘʚ ʠ ʚʦʟʨʘʩʪ ʦʩʥʦʚʘʥʠʷ ʰʠʨʦʢʠʥ-

ʩʢʦʡ ʩʝʨʠʠ ʥʝʦʧʨʦʪʝʨʦʟʦʷ ʠ ʧʨʦʚʝʩʪʠ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʨʠʬʪʦʛʝʥʥʦʛʦ ʤʦʨʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ ʚ ʢʨʘʝʚʦʡ ʯʘʩʪʠ ʧʘʣʝʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ; 6) ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ 

ʫʚʷʟʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ; 7) ʥʘ ʧʨʠʤʝʨʝ ʉʝ-

ʚʝʨʦ-ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ,  ʦʙʦʩʥʦʚʘʪʴ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʵʪʘʧʳ ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʢʪʦ-

ʥʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʵʚʦʣʶʮʠʠ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʳ ʉʂ, ʫʯʠʪʳʚʘʶʱʝʡ  ʟʘʢʦʥʦʤʝʨʥʦ-

ʩʪʠ ʵʚʦʣʶʮʠʠ ʨʠʬʪʦʛʝʥʝʟʘ ʠ ʵʥʜʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʈ-ʊ-t-d ʧʘʨʘʤʝʪʨʳ ʜʦʢʝʤ-

ʙʨʠʡʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʛʣʦʙʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʜʝʩʪʨʫʢʮʠʠ ɿʝʤʣʠ ʚ ʧʘʣʝʦ-

ʥʝʦʧʨʦʪʝʨʦʟʦʝ; 8) ʦʙʦʩʥʦʚʘʪʴ ʦʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ ʧʫʪʝʡ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʤʝʪʘʤʦʨʬʦʛʝʥʥʳʭ ʤʠʥʝʨʘʣʦʚ ɺɻʉ, ʩʦʜʝʨʞʘʱʠʭ ʘʥʜʘʣʫʟʠʪ, ʢʠʘʥʠʪ, ʩʠʣʣʠ-

ʤʘʥʠʪ, ʩʪʘʚʨʦʣʠʪ ʠ ʭʣʦʨʠʪʦʠʜ  ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʜʫʛʠʤ ʛʣʠʥʦʟʸʤʠʩʪʳʤ ʩʳʨʴʸʤ ʉɽʂ 

ʩ ʧʝʨʩʧʝʢʪʠʚʦʡ ʠʭ ʚʦʚʣʝʯʝʥʠʷ ʚ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ɹʦʛʫʯʘʥʩʢʦʛʦ 

ʘʣʶʤʠʥʠʝʚʦʛʦ ʟʘʚʦʜʘ  ʚ ʅʠʞʥʝʤ ʇʨʠʘʥʛʘʨʴʝ. 

ʌʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʦʩʥʦʚʫ ʨʘʙʦʪʳ ʧʦʣʦʞʝʥ ʬʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʧʦʣʫʯʝʥʥʳʡ ʘʚʪʦʨʦʤ ʚ 

ʉʝʚʝʨʦ-ɽʥʠʩʝʡʩʢʦʤ ʢʨʷʞʝ (ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ) ʚ ʭʦʜʝ ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʦʛʦ ʎʝʥ-

ʪʨʘʣʴʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʜʦʠʟʫʯʝʥʠʷ ʧʣʦʱʘʜʝʡ ʤʘʩʰʪʘʙʘ 1:50000 (ʣʠʩʪʳ ʆ-46-

7-ɻ; ʆ-46-19-ɹ; ʆ-46-20-ɸ,ɹ,ɺ,ɻ; ʆ-46-32-ɹ; ʆ-46-21-ɺ) (1979-1983ʛʛ.) ʠ ʩʧʝʮʠʘ-

ʣʠʟʠʨʦʚʘʥʥʳʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ (1995-2020ʛʛ.). ɺ ʧʝʨʠʦʜ ʩ 1983 

ʧʦ 1990ʛʛ ʘʚʪʦʨ ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʜʦʠʟʫʯʝʥʠʠ ʠ ʛʣʫʙʠʥʥʦʤ ʢʘʨ-

ʪʠʨʦʚʘʥʠʠ ʤʘʩʰʪʘʙʘ 1:50 000 (ʙʘʩʩʝʡʥ ʨʝʢ ʊʘʪʘʨʢʘ, ʇʦʛʨʦʤʥʘʷ, ʊʘʩʝʝʚʘ, ɸʥʛʘʨʘ, 

ʄʘʣ. ʉʧʦʣʦʰʥʘʷ, ɽʥʠʩʝʡ) ʠ ʥʘʧʠʩʘʥʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʪʯʸʪʘ ʩ ʩʦʩʪʘʚʣʝʥʠʝʤ 
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ʢʦʤʧʣʝʢʪʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʜʦʠʟʫʯʝʥʠʶ ʥʘ ʧʣʦʱʘʜʠ 1494 

ʢʚ. ʢʤ (ʣʠʩʪʳ ʆ-46-55-ɹ,ɻ; ʆ-46-56-ɸ,ɺ; ʆ-46-67-ɹ, ʆ-46-68-ɸ) ʠ ʛʣʫʙʠʥʥʦʤʫ 

ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʢʘʨʪʠʨʦʚʘʥʠʶ (ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʠʩʧʦʣʥʠʪʝʣʴ) ʥʘ ʧʣʦʱʘʜʠ 1030ʢʚ. 

ʢʤ (ʣʠʩʪʳ ʆ-46-67-ɻ, ʆ-46-68-ɺ, ʆ-45-79-ɹ, ʆ-46-80-ɸ) ʤʘʩʰʪʘʙʘ 1:50 000 ʚ ʨʘʡ-

ʦʥʝ ɻʦʨʝʚʩʢʦʛʦ Pb-Zn ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʥʠʞʥʝʝ ʪʝʯʝʥʠʝ ʨ. ɸʥʛʘʨʳ). ʀʟʫʯʝʥʠʝ ʚʦ-

ʧʨʦʩʦʚ ʪʝʢʪʦʥʠʢʠ, ʧʝʪʨʦʣʦʛʠʠ ʠ ʛʝʦʭʨʦʥʦʣʦʛʠʠ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʧʨʦ-

ʚʦʜʠʣʦʩʴ ʚ ʧʝʨʠʦʜ 1995-2020ʛʛ. ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʪʝʢ-

ʪʦʥʠʢʠ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʭʠʤʠʠ ʋʨʆ ʈɸʅ (ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ) ʩʦʚʤʝʩʪʥʦ ʩ 

ʥʘʫʯʥʳʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ ʣʘʙʦʨʘʪʦʨʠʠ ʤʝʪʘʤʦʨʬʠʟʤʘ ʠ ʤʝʪʘʩʦʤʘʪʠʟʤʘ ʀʥʩʪʠʪʫʪʘ 

ʛʝʦʣʦʛʠʠ ʠ ʤʠʥʝʨʘʣʦʛʠʠ ʉʆ ʈɸʅ (ʛ. ʅʦʚʦʩʠʙʠʨʩʢ) (ʥʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ ʧʨʦ-

ʝʢʪʦʚ ï ʘʢʘʜʝʤʠʢ ʈɸʅ ɺ.ɺ. ʈʝʚʝʨʜʘʪʪʦ ʠ ʜ.ʛ.-ʤ.ʥ. ʀ.ʀ. ʃʠʭʘʥʦʚ). ɺ ʧʨʦʮʝʩʩʝ ʨʝ-

ʛʠʦʥʘʣʴʥʳʭ ʠ ʜʝʪʘʣʴʥʳʭ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʚʩʝʛʦ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ ʙʳʣ ʧʦʣʫʯʝʥ 

ʦʨʠʛʠʥʘʣʴʥʳʡ ʬʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦʧʨʦʩʦʚ 

ʩʪʨʘʪʠʛʨʘʬʠʠ ʠ ʤʘʛʤʘʪʠʟʤʘ, ʤʠʥʝʨʘʣʴʥʳʭ ʧʘʨʘʛʝʥʝʟʠʩʦʚ, ʈ-ʊ-t ʧʘʨʘʤʝʪʨʦʚ ʠ ʠʟʦ-

ʪʦʧʥʦ-ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʦʣʠʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ, ʙʣʘ-

ʩʪʦʤʠʣʦʥʠʪʦʚʳʭ ʠ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ. ɸʚʪʦʨ ʧʨʠʥʠʤʘʣ ʫʯʘʩʪʠʝ ʚ ʚʳʜʝ-

ʣʝʥʠʠ ʦʧʦʨʥʳʭ ʫʯʘʩʪʢʦʚ, ʩʦʩʪʘʚʣʝʥʠʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʠ ʩʭʝʤ, ʧʝʪʨʦʛʨʘʬʠʯʝ-

ʩʢʠʭ ʠ ʧʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʢʦʤʧʣʝʢʩʘ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʤʠʢʨʦʟʦʥʜʦʚʳʭ ʠ ʠʟʦʪʦʧʥʦ ï ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʠʩʧʦʣʴ-

ʟʦʚʘʥʥʳʭ ʚ ʜʠʩʩʝʨʪʘʮʠʠ, ʧʦʣʫʯʝʥʳ ʙʣʘʛʦʜʘʨʷ ʪʝʩʥʦʤʫ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʩ ʩʦʪʨʫʜ-

ʥʠʢʘʤʠ ʣʘʙʦʨʘʪʦʨʠʠ. 

ɺ ʢʘʤʝʨʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʠʟʫʯʝʥʦ ʙʦʣʝʝ ʪʳʩʷʯʠ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʦʢʦʣʦ 

ʜʚʫʭ ʩʦʪʝʥ ʧʦʣʠʨʦʚʘʥʥʳʭ ʰʣʠʬʦʚ, ʦʪʦʙʨʘʥʳ ʩʦʪʥʠ ʧʨʦʙ ʥʘ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʘʥʘ-

ʣʠʟʦʚ. ʆʧʨʝʜʝʣʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʨʦʜ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ 

ʀɻʄ ʉʆ ʈɸʅ. ʉʦʜʝʨʞʘʥʠʷ ʛʣʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʨʦʜʘʭ ʧʦʣʫʯʝʥʳ ʨʝʥʪʛʝʥʦ-

ʬʣʫʦʨʝʩʮʝʥʪʥʳʤ ʤʝʪʦʜʦʤ ʚ ʎʂʇ ʄʥʦʛʦʵʣʝʤʝʥʪʥʳʭ ʠ ʠʟʦʪʦʧʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʉʆ ʈɸʅ ʥʘ ʨʝʥʪʛʝʥʦʩʧʝʢʪʨʘʣʴʥʦʤ ʘʥʘʣʠʟʘʪʦʨʝ VRA-20R ʬʠʨʤʳ ñCarl Zeiss 

Jenaò. ʂʦʥʮʝʥʪʨʘʮʠʠ ʨʝʜʢʠʭ ʠ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʫʩʪʘʥʦʚʣʝʥʳ ʤʝʪʦʜʦʤ 

ICP-MS ʥʘ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʝ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ELEMENT (Finnigan Mat) ʩ 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʤ ʨʘʩʧʳʣʠʪʝʣʝʤ U-5000AT+. ʀʟʦʪʦʧʥʦ-ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩ-
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ʩʣʝʜʦʚʘʥʠʷ U-Th-Pb ʤʝʪʦʜʦʤ (CHIME) in situ ʚ ʧʦʣʠʨʦʚʘʥʥʳʭ ʰʣʠʬʘʭ (ʤʦʥʘʮʠʪ, 

ʢʩʝʥʦʪʠʤ; ʮʠʨʢʦʥ) ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʀɻɻ ʋʨʆ ʈɸʅ; ʠʟʦʪʦʧʥʳʝ ʦʪʥʦʰʝʥʠʷ U,Th ʠ 

Pb ʚ ʮʠʨʢʦʥʘʭ ï ʚ ʎʀʀ ɺʉɽɻɽʀ ʥʘ ʫʩʪʘʥʦʚʢʝ SHRIMP II ; 
40

Ar/
39

Ar ʜʘʪʠʨʦʚʘʥʠʷ 

ʩʣʶʜ ʠ ʘʤʬʠʙʦʣʦʚ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʚ ɸʥʘʣʠʪʠʯʝʩʢʦʤ ʮʝʥʪʨʝ ʀɻʄ ʉʆ ʈɸʅ ʥʘ 

ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʝ Micromass Noblegas 5400 ʤʝʪʦʜʦʤ ʩʪʫʧʝʥʯʘʪʦʛʦ ʧʨʦʛʨʝʚʘ. 

ʄʠʢʨʦʟʦʥʜʦʚʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʘʚʘ ʤʠʥʝʨʘʣʦʚ ʚʳʧʦʣʥʝʥʳ ʚ ʀɻʄ ʉʆ ʈɸʅ (ʛ. 

ʅʦʚʦʩʠʙʠʨʩʢ) ʥʘ ʫʩʪʘʥʦʚʢʝ Cameca-100. 

ʃʠʯʥʳʡ ʚʢʣʘʜ  

ʂʘʨʪʠʨʦʚʘʥʠʝ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʪʦʣʱ. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʜʝ-

ʣʝʥʠʝ ʦʧʦʨʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʨʘʟʨʝʟʦʚ ʧʦʣʠʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ, ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ 

ʠ ʪʝʢʪʦʥʠʪʦʚ. ɼʦʢʫʤʝʥʪʘʮʠʷ ʦʙʥʘʞʝʥʠʡ ʠ ʢʝʨʥʘ, ʢʦʤʧʣʝʢʩʥʦʝ ʦʧʨʦʙʦʚʘʥʠʝ ʧʦʨʦʜ. 

ʇʝʪʨʦʛʨʘʬʠʷ, ʚʳʜʝʣʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʧʘʨʘʛʝʥʝʟʠʩʦʚ ʚ ʰʣʠʬʘʭ, ʩʦʚʤʝʩʪʥʳʝ 

ʤʠʢʨʦʟʦʥʜʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʠʤʩʦʩʪʘʚʘ ʠ ʟʦʥʘʣʴʥʦʩʪʠ ʤʠʥʝʨʘʣʦʚ (ʀ.ʀ. ʃʠʭʘ-

ʥʦʚ) ʠ Mnz, ʍtm ʠ Zrn CHIME U-Th-Pb ʤʝʪʦʜʦʤ (ɺ.ɺ. ʍʠʣʣʝʨ). ʉʦʩʪʘʚʣʝʥʠʝ ʩʭʝ-

ʤʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʊʄʂ ɽʂ, ʠʪʦʛʦʚʳʭ ʩʭʝʤ ʠ ʢʘʨʪ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʢʣʁ-

ʯʝʚʳʭ ʫʯʘʩʪʢʦʚ. ʈʘʟʨʘʙʦʪʢʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʠ ʨʠʬʪʦʛʝʥʥʦ-ʢʦʣʣʠʟʠʦʥʥʦʡ ʤʦʜʝ-

ʣʠ ʵʚʦʣʶʮʠʠ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʉɽʂ. ʈʘʟʨʘʙʦʪʢʘ ʪʝʤʳ, ʩʪʨʫʢʪʫʨʳ ʠ ʩʦ-

ʜʝʨʞʘʥʠʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. ɸʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ ʠ ʩʦʚʤʝʩʪʥʦʝ ʩ ʢʦʣʣʝʛʘ-

ʤʠ ʦʙʩʫʞʜʝʥʠʝ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʢʦʤʧʣʝʢʩʘ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʚʩʸʤ ʧʨʦʪʷʞʝʥʠʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ, ʧʦʜʛʦʪʦʚʢʘ ʠ ʧʫʙʣʠʢʘʮʠʷ ʩʪʘʪʝʡ ʚ ʩʦʘʚʪʦʨʩʪʚʝ ʠ ʝʜʠʥʦʣʠʯʥʦ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ 

ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʨʝʛʠʦʥʘ, ʦʙʦʙʱʝʥʠʷ ʦʨʠʛʠʥʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ 

ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʧʦ ʵʚʦʣʶʮʠʠ ʩʪʨʫʢʪʫʨʥʦ-

ʚʝʱʝʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩʢʣʘʜʯʘʪʳʭ ʩʪʨʫʢʪʫʨ ʚ ʦʙʨʘʤʣʝʥʠʠ ʢʨʘʪʦʥʦʚ, 

ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʛʝʦʣʦʛʠʠ ʉɽʂ ʜʣʷ ʢʦʨʨʝʢʮʠʠ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʨʝʛʠʦʥʘ ʥʘ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʝ ʉʂ. ɻʣʘʚʥʳʝ ʠʟ ʥʠʭ:  

(1) ʚʧʝʨʚʳʝ ʚʩʝʩʪʦʨʦʥʥʝ ʦʙʦʩʥʦʚʘʥ ʛʨʝʥʚʠʣʴʩʢʠʡ ʵʪʘʧ ʬʦʨʤʠʨʦʚʘʥʠʷ ʉɽʂ 

ʢʘʢ ʦʨʦʛʝʥʘ, ʩ ʢʦʪʦʨʳʤ ʩʚʷʟʳʚʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʘ ʈʦʜʠʥʠʷ;  
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(2) ʧʦʣʫʯʝʥʳ ʧʝʨʚʳʝ ʧʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʧʘʣʝʦʟʦʥʳ ʩʫʙʜʫʢʮʠʠ ʩ ʨʝʣʠʢʪʘʤʠ ʛʣʘʫʢʦʬʘʥʩʦʜʝʨʞʘʱʝʛʦ ʧʘʨʘʛʝʥʝʟʠʩʘ ʩ 

ʚʦʟʨʘʩʪʦʤ ~ 630 ʤʣʥ ʣʝʪ ʚ ʤʝʪʘʙʘʟʠʪʦʚʳʭ ʙʣʘʩʪʦʤʠʣʦʥʠʪʘʭ ʀʩʘʢʦʚʩʢʦʛʦ 

ʪʝʨʨʝʡʥʘ;  

(3) ʚʳʧʦʣʥʝʥʥʳʝ ʈ-ʊ-t ʨʝʢʦʥʩʪʨʫʢʮʠʠ ɻʘʨʝʚʩʢʦʛʦ (3 ʦʧʦʨʥʳʭ ʫʯʘʩʪʢʘ), 

ʊʝʡʩʢʦʛʦ (4 ʦʧʦʨʥʳʭ ʫʯʘʩʪʢʘ) ʠ ʇʨʠʘʥʛʘʨʩʢʦʛʦ ʧʦʣʠʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ 

ʤʝʪʘʢʦʤʧʣʝʢʩʦʚ, ʧʝʨʝʭʦʜʥʳʭ ʧʦ ʨʝʞʠʤʫ ʜʘʚʣʝʥʠʷ ʦʪ ʥʠʟʢʠʭ And-Sil ʪʠʧʘ 

(LP/HT) ʢ ʫʤʝʨʝʥʥʦ-ʙʘʨʠʯʝʩʢʠʤ Ky-Sil (MP/HT) ʪʠʧʘ ʧʦʟʚʦʣʠʣʠ ʦʙʦʩʥʦʚʘʪʴ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʦʙʩʪʘʥʦʚʢʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʘʩʪʷʞʝʥʠʷ, ʢʦʣʣʠʟʠʠ, 

ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʠ ʩʠʥʩʜʚʠʛʦʚʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʚ ʀʰʠʤʙʠʥʩʢʦ-

ʊʘʪʘʨʩʢʦʡ ʠ ʇʨʠʝʥʠʩʝʡʩʢʦʡ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʜʚʠʛʦʚʳʭ ʟʦʥʘʭ;  

(4) ʚʧʝʨʚʳʝ ʥʘ ʧʨʠʤʝʨʝ ʫʥʠʢʘʣʴʥʦʛʦ ʦʨʝʦʣʘ ʢʦʥʪʘʢʪʦʚʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ 

ʚʦʢʨʫʛ ɸʷʭʪʠʥʩʢʦʛʦ ʛʨʘʥʠʪʦʠʜʥʦʛʦ ʤʘʩʩʠʚʘ ʟʘʬʠʢʩʠʨʦʚʘʥ ʭʣʦʨʠʪʦʠʜ ʚʦ ʚʥʝʰʥʝʡ 

ʟʦʥʝ, ʧʦʢʘʟʘʥʦ ʩʪʨʦʝʥʠʝ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʧʣʫʪʦʥʦʤʝʪʘʤʦʨʬʠʟʤʘ 

(LP/HT) ʠ ʧʨʠʚʝʜʝʥʳ ʈ-ʊ-t ʧʘʨʘʤʝʪʨʳ ʨʦʛʦʚʠʢʦʚ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʚ ʫʩʣʦʚʠʷʭ 

ʧʦʚʳʰʝʥʥʳʭ ʜʘʚʣʝʥʠʡ (3 ʢʙʘʨ) ʥʘ ʧʦʟʜʥʝʦʨʦʛʝʥʥʦʡ ʩʪʘʜʠʠ;  

(5) ʥʘ ʟʘʧʘʜʝ ʉɽʂ, ʚ ʰʦʚʥʦʡ ʟʦʥʝ ʩʦʯʣʝʥʝʥʠʷ ʧʘʣʝʦʦʢʝʘʥʠʯʝʩʢʦʛʦ ʠ 

ʧʘʣʝʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩʝʢʪʦʨʦʚ ʚʧʝʨʚʳʝ ʚʳʜʝʣʝʥʘ ʇʨʠʝʥʠʩʝʡʩʢʘʷ ʨʝʛʠʦʥʘʣʴʥʘʷ 

ʩʜʚʠʛʦʚʘʷ (ʩʫʪʫʨʥʘʷ, ʰʦʚʥʘʷ) ʟʦʥʘ, ʢʦʥʪʨʦʣʠʨʫʝʤʘʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤʠ 

ʦʙʩʪʘʥʦʚʢʘʤʠ ʨʘʩʪʷʞʝʥʠʷ, ʤʘʨʢʠʨʫʝʤʦʛʦ ʢʦʤʧʣʝʢʩʦʤ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠʭ 

ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʚʥʫʪʨʠʧʣʠʪʥʳʭ ʛʨʘʥʠʪʥʳʭ ʠʥʪʨʫʟʠʡ, ʙʠʤʦʜʘʣʴʥʦʛʦ ʜʘʡʢʦʚʦʛʦ 

ʤʘʛʤʘʪʠʟʤʘ ʠ ʧʦʟʜʥʠʭ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠ ʫʤʝʨʝʥʥʦ-ʙʘʨʠʯʝʩʢʠʭ ʦʨʪʦ- ʠ 

ʧʘʨʘʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚ ʚʦ ʬʨʦʥʪʝ ʧʦʜʜʚʠʛʘ/ʥʘʜʚʠʛʘ ʠ ʚʳʩʦʢʦʙʘʨʠʯʝʩʢʠʭ (HP/HT) 

ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚ ʧʦ ʛʣʘʫʢʦʬʘʥʩʦʜʝʨʞʘʱʠʤ ʤʝʪʘʙʘʟʠʪʘʤ (HP/LT) ʚ ʰʦʚʥʦʡ ʟʦʥʝ;  

(6) ʚʧʝʨʚʳʝ ʧʦʩʪʨʦʝʥʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʇʨʠʝʥʠʩʝʡʩʢʦʡ 

ʧʘʣʝʦʩʫʙʜʫʢʮʠʦʥʥʦʡ ʟʦʥʳ ʥʘ ʩʦʯʣʝʥʝʥʠʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ ʩ 

ʜʦʢʝʤʙʨʠʡʩʢʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʉɽʂ ʠ ʦʙʦʩʥʦʚʘʥʳ ʨʘʥʥʠʝ ʵʪʘʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʟʘʢʨʳʪʠʷ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʢʦʡ ʚʝʪʚʠ ʇʘʣʝʦʘʟʠʘʪʩʢʦʛʦ ʦʢʝʘʥʘ ʥʘ ʦʩʥʦʚʝ 

ʦʨʠʛʠʥʘʣʴʥʳʭ ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʠʥʜʠʢʘʪʦʨʦʚ 

ʠ ʧʨʠʚʣʝʯʝʥʠʷ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ; 
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(7) ʢʦʤʧʣʝʢʩʦʤ ʛʝʦʢʘʨʪʠʨʦʚʦʯʥʳʭ, ʧʝʪʨʦʣʦʛʠʯʝʩʢʠʭ, ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠ 

ʧʨʝʮʠʟʠʦʥʥʳʭ ʠʟʦʪʦʧʥʦ-ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ 

[ʥʘʧʨʠʤʝʨ, ʅʦʞʢʠʥ ʠ ʜʨ., 2008ʘ; ʇʦʧʦʚ ʠ ʜʨ., 2010; ʃʠʭʘʥʦʚ ʠ ʜʨ., 2011ʘ,ʙ ʠ ʜʨ.] 

ʦʙʦʩʥʦʚʘʥʳ ʚʥʫʪʨʠʧʣʠʪʥʘʷ ʤʘʛʤʘʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ (1812-1750; 1380 ʤʣʥ ʣʝʪ) 

ʠ ʠʤʧʫʣʴʩʳ ʨʠʬʪʦʛʝʥʝʟʘ (1250-650 ʤʣʥ ʣʝʪ), ʭʨʦʥʦʣʦʛʠʯʝʩʢʠ ʙʣʠʟʢʠʝ 

ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʪʝʢʪʦʥʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʛʨʝʥʚʠʣʴʩʢʫʶ 

(1180-900), ʨʘʥʥʝʙʘʡʢʘʣʴʩʢʫʶ (850-800 ʤʣʥ ʣʝʪ) ʠ ʧʦʟʜʥʝʙʘʡʢʘʣʴʩʢʫʶ (800-600 

ʤʣʥ ʣʝʪ) ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʵʧʦʭʠ;  

(8) ʧʨʝʜʣʦʞʝʥʥʘʷ ʥʦʚʘʷ ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʠʬʪʦʛʝʥʥʦ-ʢʦʣʣʠʟʠʦʥʥʦʡ 

ʵʚʦʣʶʮʠʠ ʉʝʚʝʨʦ-ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ, ʦʧʠʨʘʝʪʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʛʝʦʢʘʨʪʠʨʦʚʘʥʠʷ 

[çʃʝʛʝʥʜʘéè, 1999, 2002 ʠ ʜʨ.], ʯʘʩʪʠʯʥʦ ʫʯʠʪʳʚʘʝʪ ʘʢʢʨʝʮʠʦʥʥʦ-ʢʦʣʣʠʟʠʦʥʥʫʶ 

ʤʦʜʝʣʴ [ɺʝʨʥʠʢʦʚʩʢʠʡ ʠ ʜʨ., 2006, 2009] ʠ ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʤʦʜʝʣʴ  [Kuz'michev, 

Sklyarov, 2016] ʠ ʥʘ ʦʩʥʦʚʝ ʦʨʠʛʠʥʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʦʙʦʙʱʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ 

ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʢʦʨʨʝʢʪʠʨʫʝʪ ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʳ 

ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ ʚ ʧʘʣʝʦ-ʥʝʦʧʨʦʪʝʨʦʟʦʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ [ʂʘʯʝʚʩʢʠʡ, 1999, 2002] ʥʝ ʥʘʭʦ-

ʜʠʪ ʧʦʜʪʚʝʨʞʜʝʥʠʷ çʯʫʞʝʨʦʜʥʦʩʪʴè ʠ ʘʣʣʦʭʪʦʥʥʳʡ (ʦʙʜʫʢʮʠʦʥʥʳʡ) ʭʘʨʘʢʪʝʨ 

ʎʝʥʪʨʘʣʴʥʦïɸʥʛʘʨʩʢʦʛʦ ʪʝʨʨʝʡʥʘ (ʇʨʠʝʥʠʩʝʡʩʢʦʛʦ ʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʧʦʜʥʷʪʠʡ), ʘ 

ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ ʥʘ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʝ ʉʂ ʵʥʜʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʝʨʠʦʜ 1750-

700 ʤʣʥ ʣʝʪ ʧʦ [ɺʝʨʥʠʢʦʚʩʢʠʡ ʠ ʜʨ., 2006, 2009 ʠ ʜʨ.]. ʅʘʧʨʦʪʠʚ, ʫʩʪʘʥʦʚʣʝʥʳ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʥʝʤʪʠʭʠʥʩʢʦʛʦ ʠ ʤʘʣʦʛʘʨʝʚʩʢʦʛʦ ʤʝʪʘʢʦʤʧʣʝʢʩʦʚ ʢ ʉʠʙʠʨʩʢʦʤʫ 

ʢʨʘʪʦʥʫ, ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʧʦʣʠʤʝʪʘʤʦʨʬʠʟʤʘ, ʝʛʦ ʟʦʥʘʣʴʥʳʡ, ʧʨʦʛʨʘʜʥʳʡ ʭʘʨʘʢ-

ʪʝʨ. ɿʘʢʦʥʦʤʝʨʥʘʷ ʠʥʚʝʨʩʠʷ ʨʝʞʠʤʦʚ ʜʘʚʣʝʥʠʷ ʩ ʥʠʟʢʠʭ ʥʘ ʫʤʝʨʝʥʥʳʝ ʚ ʛʨʝʥ-

ʚʠʣʴʩʢʫʶ (1180-850 ʤʣʥ ʣʝʪ) ʠ ʨʘʥʥʝʙʘʡʢʘʣʴʩʢʫʶ (850-800 ʤʣʥ ʣʝʪ) ʵʧʦʭʠ ʨʘʟʚʠ-

ʪʠʷ ʨʝʛʠʦʥʘ ʠ ʜʘʣʝʝ ʧʝʨʝʭʦʜ ʢ ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʷʤ ʚ ʘʢʢʨʝʮʠʦʥʥʦ-ʢʦʣʣʠʟʠʦʥʥʳʡ 

ʵʪʘʧ ʚ ʧʦʟʜʥʝʙʘʡʢʘʣʴʩʢʫʶ ʵʧʦʭʫ (800-600 ʤʣʥ ʣʝʪ), ʧʦʢʘʟʳʚʘʶʪ ʵʚʦʣʶʮʠʦʥʥʫʶ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʪʝʢʪʦʥʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʡ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʜʦʢʝʤ-

ʙʨʠʷ ʉʝʚʝʨʦ-ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ. 

ʅʦʚʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʚ ʭʦʜʝ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʚ ʣʠʪʝʨʘʪʫʨʝ ʧʦʜʦʙʥʳʭ ʩʚʝʜʝʥʠʡ ʟʘ 
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ʧʝʨʠʦʜ 1999-2006ʛʛ., ʘ ʪʘʢʞʝ ʧʦʩʣʝ ʦʧʫʙʣʠʢʦʚʘʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʨʝʜ-

ʰʝʩʪʚʝʥʥʠʢʘʤʠ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʘʚʪʦʨʫ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʪʝʢ-

ʪʦʥʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʜʦʢʝʤʙʨʠʷ ʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʨʠʬʪʦʛʝʥʥʦ-

ʢʦʣʣʠʟʠʦʥʥʦʡ ʤʦʜʝʣʠ ʵʚʦʣʶʮʠʠ ʨʝʛʠʦʥʘ, ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʠ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚ-

ʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʵʪʘʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʉʝʚʝʨʦ-ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ ʚ ʧʦʟʜʥʝʤ 

ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʝ-ʥʝʦʧʨʦʪʝʨʦʟʦʝ, ʥʘ ʨʫʙʝʞʘʭ (ʤʣʨʜ ʣʝʪ): (1) ʇʦʟʜʥʠʡ ʧʘʣʝʦʧʨʦʪʝ-

ʨʦʟʦʡ-ʧʦʟʜʥʠʡ ʤʝʟʦʧʨʦʪʝʨʦʟʦʡ (PP1-MP3, 1.84-1.18), (2) ʇʦʟʜʥʠʡ ʤʝʟʦʧʨʦʪʝʨʦʟʦʡ-

ʨʘʥʥʠʡ ʥʝʦʧʨʦʪʝʨʦʟʦʡ (MP3-NP1, I.18-0.85), (3) ʈʘʥʥʠʡ-ʩʨʝʜʥʠʡ ʥʝʦʧʨʦʪʝʨʦʟʦʡ 

(ʨʫʙʝʞ NP1-2
 
, 0.85-0.80), (4) ʇʦʟʜʥʠʡ ʤʝʟʦʧʨʦʪʝʨʦʟʦʡ-ʩʨʝʜʥʠʡ ʥʝʦʧʨʦʪʝʨʦʟʦʡ (ʥʘ 

ʟʘʧʘʜʝ) (MP3-NP2, 1.18-0.6), (5) ʉʨʝʜʥʠʡ ʥʝʦʧʨʦʪʝʨʦʟʦʡ (ʥʘ ʚʦʩʪʦʢʝ) (NP2, 0.80-

0.60), (6) ʇʦʟʜʥʠʡ ʥʝʦʧʨʦʪʝʨʦʟʦʡ (NP3
 
, 0.60-0.54). ɺ ʛʣʦʙʘʣʴʥʦʤ ʧʣʘʥʝ ʧʝʨʚʳʡ 

ʵʪʘʧ ʢʦʨʨʝʣʠʨʫʶʪʩʷ ʩ ʧʦʩʪʢʦʣʣʠʟʠʦʥʥʳʤ ʨʠʬʪʦʛʝʥʥʳʤ ʵʪʘʧʦʤ ʠʩʪʦʨʠʠ ʉʂ ʠ ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʪ ʠʩʩʣʝʜʫʝʤʳʡ ʨʝʛʠʦʥ ʢʘʢ ʨʠʬʪʦʛʝʥʥʦ-ʜʝʧʨʝʩʩʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩ 

ʠʤʧʫʣʴʩʘʤʠ ʧʨʦʷʚʣʝʥʠʷ ʨʠʬʪʦʛʝʥʥʦʛʦ ʚʥʫʪʨʠʧʣʠʪʥʦʛʦ ʛʨʘʥʠʪʥʦʛʦ ʤʘʛʤʘʪʠʟʤʘ ʚ 

ʝʸ ʦʩʥʦʚʘʥʠʠ. ɺʪʦʨʦʡ ʠ ʪʨʝʪʠʡ ʵʪʘʧʳ ʧʦ ʚʨʝʤʝʥʠ ʦʪʚʝʯʘʶʪ ʛʨʝʚʠʣʴʩʢʦʡ ʠ ʨʘʥʥʝ-

ʙʘʡʢʘʣʴʩʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʵʧʦʭʘʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʈʦʜʠʥʠʠ ʠ 

ʉɽʂ ʢʘʢ ʦʨʦʛʝʥʘ. ʏʝʪʚʸʨʪʳʡ ʠ ʧʷʪʳʡ ʵʪʘʧʳ ʦʪʚʝʯʘʶʪ ʧʦʟʜʥʝʙʘʡʢʘʣʴʩʢʦʡ ʵʧʦʭʝ 

ʪʝʢʪʦʛʝʥʝʟʘ: ʜʝʩʪʨʫʢʮʠʝʡ ʛʨʝʥʚʠʣʣʠʜïʨʘʥʥʠʭ ʙʘʡʢʘʣʠʜ, ʨʘʩʧʘʜʦʤ ʈʦʜʠʥʠʠ, ʬʦʨ-

ʤʠʨʦʚʘʥʠʝʤ ʠ ʟʘʢʨʳʪʠʝʤ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʢʦʡ ʚʝʪʚʠ ʇʘʣʝʦʘʟʠʘʪʩʢʦʛʦ ʦʢʝʘʥʘ, 

ʦʢʦʥʯʘʪʝʣʴʥʳʤ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʦʢʨʦʚʥʦ-ʩʢʣʘʜʯʘʪʦʡ ʩʪʨʫʢʪʫʨʳ ʉɽʂ. ʅʘ ʰʝ-

ʩʪʦʤ ʵʪʘʧʝ ʜʦʢʝʤʙʨʠʡʩʢʦʡ ʠʩʪʦʨʠʠ  ʨʝʛʠʦʥ ʚʩʪʫʧʘʝʪ ʚ ʧʣʘʪʬʦʨʤʝʥʥʳʡ ʨʝʞʠʤ 

ʨʘʟʚʠʪʠʷ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʝ ʉʂ ʚ ʠʥʪʝʨʚʘʣʝ 1.84-1.4 ʤʣʨʜ ʣʝʪ ʩʣʘ-

ʙʘʷ ʵʥʜʦʛʝʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ ʧʨʦʷʚʣʝʥʠʝ ʨʠʬʪʦʛʝʥʥʦ-

ʜʝʧʨʝʩʩʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʩʘʜʢʦʦʙʨʘʟʦʚʘʥʠʷ, ʨʠʬʪʦʛʝʥʥʦʛʦ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨ-

ʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʧʦʛʨʫʞʝʥʠʷ ʠ ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʛʨʘʥʠʪʦʠʜʥʦʛʦ ʤʘʛ-

ʤʘʪʠʟʤʘ ʚ ʩʚʷʟʠ ʩ ʨʘʩʪʷʞʝʥʠʝʤ ʨʘʥʥʝʜʦʢʝʤʙʨʠʡʩʢʦʡ ʢʦʨʳ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ 

ʧʦʩʣʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʘ ʅʫʥʘ. ɺ ʠʥʪʝʨʚʘʣʝ 1400-850 ʤʣʥ ʣʝʪ ʨʝʛʠʦʥ, 

ʥʘʧʨʦʪʠʚ, ʚʥʘʯʘʣʝ ʠʩʧʳʪʳʚʘʣ ʚʳʩʦʢʫʶ ʵʥʜʦʛʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩ ʧʨʦʷʚʣʝʥʠʝʤ 

ʠʤʧʫʣʴʩʦʚ ʛʣʫʙʠʥʥʦʛʦ (ʚ ʫʩʣʦʚʠʷʭ ʥʠʟʦʚ ʩʨʝʜʥʝʡ ʢʦʨʳ) ʠʥʪʨʫʟʠʚʥʦʛʦ ʛʨʘʥʠʪʦ-
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ʠʜʥʦʛʦ ʤʘʛʤʘʪʠʟʤʘ, ʟʘʪʝʤ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ And-Sil ʪʠʧʘ, ʥʘʣʦʞʝʥ-

ʥʦʛʦ ʥʘ ʥʝʛʦ ʜʚʫʭʵʪʘʧʥʦʛʦ ʢʦʣʣʠʟʠʦʥʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ Ky-Sil ʪʠʧʘ, ʩʢʣʘʜʯʘʪʦ-

ʩʪʠ, ʩʦʧʨʦʚʦʞʜʘʝʤʳʭ 2-ʭ ʵʪʘʧʥʳʤ ʨʦʩʪʦʤ ʠ ʩʪʘʥʦʚʣʝʥʠʝʤ ʛʨʘʥʠʪʦ-ʛʥʝʡʩʦʚʳʭ ʢʫ-

ʧʦʣʦʚ (ʦʢʦʣʦ  ~ 1100 ʠ  ~ 850 ʤʣʥ ʣʝʪ) [ʅʦʞʢʠʥ ʠ ʜʨ.,1999]. 

  ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ 

ʇʦʣʫʯʝʥʥʳʝ ʘʚʪʦʨʦʤ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʛʝʦʣʦʛʠʠ, ʪʝʢʪʦʥʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʡ 

ʵʚʦʣʶʮʠʠ ʜʦʢʝʤʙʨʠʷ, ʛʝʦʜʠʥʘʤʠʢʝ ʉʝʚʝʨʦ-ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ ʚʦʰʣʠ ʚ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʪʯʸʪʳ ɸʥʛʘʨʩʢʦʡ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʡ ʵʢʩʧʝʜʠʮʠʠ 

ʇɻʆ çʂʨʘʩʥʦʷʨʩʢʛʝʦʣʦʛʠʷè. ʆʧʦʨʥʳʝ ʫʯʘʩʪʢʠ (ʤʘʷʢʦʥʩʢʠʡ, ʧʘʥʠʤʙʠʥʩʢʠʡ, 

ɹʦʣʴʰʝ-ʇʠʪʩʢʠʡ ʠ ʜʨ.), ʚr ʷʚʣʝʥʥʳʝ ʨʘʥʝʝ (1980-1984ʛʛ.) ʚ ʧʨʦʮʝʩʩʝ ʛʝʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʜʦʠʟʫʯʝʥʠʷ ʧʣʦʱʘʜʠ (ɻɼʇ) 9-ʪʠ ʣʠʩʪʦʚ ʤʘʩʰʪʘʙʘ 1:50 000 ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʙʳʣʠ ʜʦʠʟʫʯʝʥʳ ʧʝʪʨʦʣʦʛʠʯʝʩʢʠ ʠ ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠ ʩ ʪʠʧʠʟʘʮʠʝʡ ʤʝʪʘʢʦʤ-

ʧʣʝʢʩʦʚ ʧʦ ʈ-ʊ-d-t ʧʘʨʘʤʝʪʨʘʤ. ɺ ʘʩʧʝʢʪʝ ʩʪʨʘʪʠʛʨʘʬʠʠ ʚʧʝʨʚʳʝ ʚʳʜʝʣʝʥ ʩʪʨʘʪʦ-

ʪʠʧ ʛʦʨʝʚʩʢʦʡ ʩʚʠʪʳ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʚʝʨʭʥʝʛʦ ʨʠʬʝʷ (ʥʝʦʧʨʦʪʝʨʦʟʦʷ), ʚʦ-

ʰʝʜʰʠʡ ʚ çʃʝʛʝʥʜʫ ʩʪʨʘʪʠʛʨʘʬʠʠ ɽʥʠʩʝʡʩʢʦʡ ʩʝʨʠʠéè [ʂʘʯʝʚʩʢʠʡ, 1999]. ʅʠʞ-

ʥʝʨʝʯʠʥʩʢʘʷ ʤʝʪʘʧʠʢʨʠʪ-ʙʘʟʘʣʴʪʦʚʘʷ ʪʦʣʱʘ, ʧʦʜʩʪʠʣʘʶʱʘʷ ʠʭ, ʧʨʝʜʣʦʞʝʥʘ ʚ ʢʘ-

ʯʝʩʪʚʝ ʦʩʥʦʚʘʥʠʷ ʰʠʨʦʢʠʥʩʢʦʡ ʩʝʨʠʠ, ʥʘʯʠʥʘʶʱʝʡ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʡ 

ʨʘʟʨʝʟ ɸʥʛʘʨʦ-ɹʦʣʴʰʝʧʠʪʩʢʦʛʦ ʧʘʣʝʦʙʘʩʩʝʡʥʘ [ʅʦʞʢʠʥ ʠ ʜʨ., 2021]. ɺʧʝʨʚʳʝ 

ʦʙʦʩʥʦʚʘʥ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠʡ ʚʦʟʨʘʩʪ ʢʠʩʝʣʠʭʠʥʩʢʦʡ ʪʦʣʱʠ ʢʫʪʫʢʘʩʩʢʦʡ ʩʝʨʠʠ, 

ʨʘʥʝʝ ʜʘʪʠʨʫʝʤʦʡ ʢʘʢ ʩʨʝʜʥʠʡ ʨʠʬʝʡ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʘʚʪʦʨʫ ʫʪʦʯʥʠʪʴ ʩʭʝʤʫ ʩʪʨʘ-

ʪʠʛʨʘʬʠʠ ʧʘʣʝʦʦʩʪʨʦʚʦʜʫʞʥʳʭ ʤʝʟʦʧʨʦʪʝʨʦʡʩʢʠʭ ʪʦʣʱ ɽʥʠʩʝʡʩʢʦʡ ʩʝʨʠʠ. ɺʧʝʨ-

ʚʳʝ ʚʦʩʪʦʯʥʝʝ ʀʩʘʢʦʚʩʢʦʛʦ ʪʝʨʨʝʡʥʘ ʚʳʷʚʣʝʥʳ ʠ U-Pb ʤʝʪʦʜʦʤ ʧʨʦʜʘʪʠʨʦʚʘʥʳ 

(ʮʠʨʢʦʥ) ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠʝ ʚʥʫʪʨʠʧʣʠʪʥʳʝ ʛʨʘʥʠʪʦʠʜʥʳʝ ʠ ʙʠʤʦʜʘʣʴʥʳʝ ʤʘʛ-

ʤʘʪʠʯʝʩʢʠʝ ʜʘʡʢʦʚʳʝ ʢʦʤʧʣʝʢʩʳ ʚ ʧʘʣʝʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ, ʚʦʩʪʦʯʥʦʤ ʧʣʝʯʝ ʇʨʠ-

ʝʥʠʩʝʡʩʢʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʜʚʠʛʦʚʦʡ ʟʦʥʳ. ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʫʪʦʯ-

ʥʝʥʠʶ ʩʪʨʘʪʠʛʨʘʬʠʠ, ʪʝʢʪʦʥʠʢʠ ʠ ʤʝʪʘʤʦʨʬʠʟʤʫ ʤʝʞʜʫʨʝʯʴʷ ʊʘʪʘʨʢʠ, ʊʘʩʝʝʚʦʡ, 

ɸʥʛʘʨʳ, ʄʘʣ. ʉʧʦʣʦʰʥʦʡ ʠ ɽʥʠʩʝʷ ʚʦʰʣʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʪʯʸʪ rʧʦ ʎʝʥ-

ʪʨʘʣʴʥʦʤʫ ɻɼʇ 9-ʪʠ ʣʠʩʪʦʚ ʤʘʩʰʪʘʙʘ 1:50 000, ɿʘʧʘʜʥʦʤʫ ɻɼʇ 6-ʪʠ ʣʠʩʪʦʚ ʤʘʩ-

ʰʪʘʙʘ 1:50 000 ʠ ɻɻʂ 4-ʭ ʣʠʩʪʦʚ ɻʦʨʝʚʩʢʦʡ ʧʣʦʱʘʜʠ ʤʘʩʰʪʘʙʘ  1:50 000. 
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ʂʨʦʤʝ ʪʦʛʦ, ʥʦʚʳʝ ʛʝʦʣʦʛʦ-ʧʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʠʟʦʪʦʧʥʦ-

ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʩʪʨʘʪʠʛʨʘʬʠʠ, ʨʘʧʘʢʠʚʠʧʦʜʦʙʥʦʤʫ ʛʨʘʥʠʪʥʦʤʫ 

ʤʘʛʤʘʪʠʟʤʫ, ʧʦ ʙʠʤʦʜʘʣʴʥʦʤʫ ʜʘʡʢʦʚʦʤʫ ʤʘʛʤʘʪʠʟʤʫ, ʧʦ ʥʠʟʢʦ (LP/HT) ï, ʫʤʝ-

ʨʝʥʥʦ (MP/ʅT) ï ʠ ʚʳʩʦʢʦʙʘʨʠʯʝʩʢʠʤ (Hʈ/ʅTŸ Hʈ/LT) ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚʳʤ 

ʢʦʤʧʣʝʢʩʘʤ ʇʨʠʝʥʠʩʝʡʩʢʦʡ ʠ ʀʰʠʤʙʠʥʩʢʦ-ʊʘʪʘʨʩʢʦʡ ʩʜʚʠʛʦʚʳʭ ʟʦʥ ʦʧʫʙʣʠʢʦ-

ʚʘʥʳ ʚ ʧʝʯʘʪʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ 10-ʪʠ ʦʪʯʸʪʘʭ ʧʦ ʛʨʘʥʪʘʤ ʈʌʌʀ ʠ ʈʅʌ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢʞʝ ʪʝʤ, ʯʪʦ ʚʧʝʨ-

ʚʳʝ ʜʣʷ ʉɽʂ ʥʘ ʦʩʥʦʚʝ ʟʘʢʘʨʪʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʘʥʜʘʣʫʟʠʪ-ʩʠʣʣʠʤʘʥʠʪʦʚʦʛʦ 

(LP/HT) ʠ ʢʠʘʥʠʪ-ʩʠʣʣʠʤʘʥʠʪʦʚʦʛʦ (MP/LT) ʪʠʧʦʚ ʠ ʨʘʥʝʝ ʚʳʷʚʣʝʥʥʳʭ ʚ ʠʭ ʧʨʝ-

ʜʝʣʘʭ ʨʫʜʦʧʨʦʷʚʣʝʥʠʡ ʤʝʪʘʤʦʨʬʦʛʝʥʥʳʭ ɺɻʉ [ʂʦʟʣʦʚ, ʃʝʧʝʟʠʥ, 1995] ʜʘʥʘ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʭʦʜʷʱʠʭ ʚ ʥʠʭ ʤʠʥʝʨʘʣʦʚ 

ʛʨʫʧʧʳ ʩʠʣʣʠʤʘʥʠʪʘ (ʄɻʉ), ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʙʦʢʩʠʪʘʤʠ ʏʘʜʦʙʝʮʢʦʛʦ ʧʦʜʥʷʪʠʷ, 

ʥʝʬʝʣʠʥʦʚʳʤʠ ʩʠʝʥʠʪʘʤʠ ʊʘʪʘʨʩʢʦʛʦ ʠ ʂʠʡʩʢʦʛʦ ʤʘʩʩʠʚʦʚ ʠ ʛʣʠʥʦʟʸʤʠʩʪʳʤʠ 

ʞʝʣʝʟʥʳʤʠ ʨʫʜʘʤʠ ɸʥʛʘʨʦ-ʇʠʪʩʢʦʛʦ ʞʝʣʝʟʦʨʫʜʥʦʛʦ ʙʘʩʩʝʡʥʘ [ʖʜʠʥ, 1966]. 

ʇʝʨʩʧʝʢʪʠʚʳ ʠʭ ʚʦʚʣʝʯʝʥʠʷ ʚ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ɹʦʛʫʯʘʥʩʢʦʛʦ 

ʘʣʶʤʠʥʠʝʚʦʛʦ ʟʘʚʦʜʘ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʜʘʣʴʥʝʩʨʦʯʥʦʡ ʧʨʦʛʨʘʤʤʳ ʩʦ-

ʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʇʨʠʘʥʛʘʨʴʷ [ɹʘʥʜʤʘʥ, 

2014] ʠ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ çɽʥʠʩʝʡʩʢʘʷ 

ʉʠʙʠʨʴè (2018ʛ.). 

ɿʘʱʠʱʘʝʤʳʝ ʧʦʣʦʞʝʥʠʷ: 

1. ʂʦʥʪʠʥʝʥʪʘʣʴʥʘʷ ʢʦʨʘ ʟʘʧʘʜʥʦʡ  ʦʢʨʘʠʥʳ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ ʥʘ ʨʫʙʝʞʝ 

ʤʝʟʦ-ʥʝʦʧʨʦʪʝʨʦʟʦʷ ʠʩʧʳʪʳʚʘʝʪ ʠʤʧʫʣʴʩʳ ʨʠʬʪʦʛʝʥʝʟʘ ʠ ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ ʛʨʘ-

ʥʠʪʦʠʜʥʦʛʦ, ʧʠʢʨʠʪ-ʙʘʟʘʣʴʪʦʚʦʛʦ ʠ ʙʠʤʦʜʘʣʴʥʦʛʦ  ʤʘʛʤʘʪʠʟʤʘ, ʚʧʝʨʚʳʝ ʫʩʪʘʥʦʚ-

ʣʝʥʥʳʝ ʥʘ ʨʫʙʝʞʘʭ 1380, 1000, 870, 790 (ʤʣʥ ʣʝʪ),  ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʩʠʣʝ-

ʥʠʠ ʵʥʜʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʇʨʠʝʥʠʩʝʡʩʢʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʜʚʠʛʦʚʦʡ ʟʦʥʝ.  

2. ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʪʝʢʪʦʥʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ, ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʠ ʨʘʟʥʦʚʦʟ-             

ʨʘʩʪʥʳʝ ʙʣʘʪʦʤʠʣʦʥʠʪʦʚʳʝ ʢʦʤʧʣʝʢʩʳ ʚ ʜʦʢʝʤʙʨʠʠ ʉʝʚʝʨʦ-ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ 

ʷʚʣʷʶʪʩʷ ʧʝʪʨʦʣʦʛʠʯʝʩʢʠʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʠʬʪʦʛʝʥʝʟʘ, ʩʦ-

ʧʫʪʩʪʚʫʶʱʝʛʦ ʤʘʛʤʘʪʠʟʤʘ ʠ ʜʠʩʣʦʢʘʮʠʡ ʚ ʀʰʠʤʙʠʥʩʢʦ-ʊʘʪʘʨʩʢʦʡ ʩʜʚʠʛʦʚʦʡ 
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ʟʦʥʝ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʧʦʜʥʷʪʠʠ ʠ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʨʠʬʪʠʥʛʘ, ʩʫʙʜʫʢʮʠʠ ʠ ʢʦʣʣʠʟʠʠ ʚ 

ʇʨʠʝʥʠʩʝʡʩʢʦʡ ʩʫʪʫʨʥʦʡ ʟʦʥʝ ʥʘ ʩʦʯʣʝʥʝʥʠʠ ʧʘʣʝʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʠ ʧʘʣʝʦʦʢʝ-

ʘʥʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʦʚ.  

3. ʉʝʚʝʨʦ-ɽʥʠʩʝʡʩʢʠʡ ʦʨʦʛʝʥ ʩʬʦʨʤʠʨʦʚʘʥ in situ ʥʘ ʦʢʨʘʠʥʝ ʉʠʙʠʨʩʢʦʛʦ 

ʢʨʘʪʦʥʘ ʚ ʪʨʠ ʵʪʘʧʘ ʚ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ 1180-600 ʤʣʥ ʣʝʪ ʥʘʟʘʜ ʚ ʛʨʝʥʚʠʣʴʩʢʫʶ 

ʠ ʙʘʡʢʘʣʴʩʢʫʶ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʵʧʦʭʠ, ʯʪʦ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ P-T-t-d ʧʘʨʘʤʝʪʨʘʤʠ 

ʪʝʢʪʦʥʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʦʙʩʪʘʥʦʚʢʘʤʠ ʨʘʩʪʷ-

ʞʝʥʠʷ ʠ ʩʞʘʪʠʷ ʚ ʀʰʠʤʙʠʥʩʢʦ-ʊʘʪʘʨʩʢʦʡ ʠ ʦʙʩʪʘʥʦʚʢʦʡ ʢʦʣʣʠʟʠʠ ï ʚ ʇʨʠʝʥʠ-

ʩʝʡʩʢʦʡ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʜʚʠʛʦʚʳʭ ʟʦʥʘʭ.  

4. ʈʠʬʪʦʛʝʥʥʦ-ʢʦʣʣʠʟʠʦʥʥʘʷ ʤʦʜʝʣʴ ʵʚʦʣʶʮʠʠ ʨʝʛʠʦʥʘ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʚ ʨʘ-

ʙʦʪʝ, ʚʢʣʶʯʘʝʪ 6 ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʵʪʘʧʦʚ, ʥʘ ʨʫʙʝʞʘʭ (ʤʣʨʜ ʣʝʪ): (1) ʇʦʟʜʥʠʡ ʧʘ-

ʣʝʦʧʨʦʪʝʨʦʟʦʡ-ʧʦʟʜʥʠʡ ʤʝʟʦʧʨʦʪʝʨʦʟʦʡ (1.84-1.18), (2) ʇʦʟʜʥʠʡ ʤʝʟʦʧʨʦʪʝʨʦʟʦʡ-

ʨʘʥʥʠʡ ʥʝʦʧʨʦʪʝʨʦʟʦʡ (I.18-0.85), (3) ʈʘʥʥʠʡ-ʩʨʝʜʥʠʡ ʥʝʦʧʨʦʪʝʨʦʟʦʡ (ʨʫʙʝʞ 

0.85-0.80), (4) ʇʦʟʜʥʠʡ ʤʝʟʦʧʨʦʪʝʨʦʟʦʡ-ʩʨʝʜʥʠʡ ʥʝʦʧʨʦʪʝʨʦʟʦʡ (ʥʘ ʟʘʧʘʜʝ) (1.18-

0.6), (5) ʉʨʝʜʥʠʡ ʥʝʦʧʨʦʪʝʨʦʟʦʡ (ʥʘ ʚʦʩʪʦʢʝ) (80-0.60), (6) ʇʦʟʜʥʠʡ ʥʝʦʧʨʦʪʝʨʦ-

ʟʦʡ ( 0.60-0.54). ʉʪʘʥʦʚʣʝʥʠʝ ʉʝʚʝʨʦ-ɽʥʠʩʝʡʩʢʦʛʦ ʦʨʦʛʝʥʘ ʟʘʚʝʨʰʘʝʪʩʷ ʣʘʪʝʨʘʣʴ-

ʥʳʤ ʥʘʨʘʱʠʚʘʥʠʝʤ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʳ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ ʚ ʧʦʟʜʥʝʤ 

ʥʝʦʧʨʦʪʝʨʦʟʦʝ.  

ʇʫʙʣʠʢʘʮʠʠ ʠ ʘʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʥʘ ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʠ ʤʝʞʜʫʥʘ-

ʨʦʜʥʳʭ ʩʦʚʝʱʘʥʠʷʭ ʠ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ, ʥʘʠʙʦʣʝʝʚʘʞʥʳʤʠ ʠʟ 

ʥʠʭ ʷʚʣʷʶʪʩʷ: ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʄʝʪʘʤʦʨʬʠʟʤ ʠ ʛʝʦʜʠʥʘ-

ʤʠʢʘè, II  ʏʪʝʥʠʷ ʧʘʤʷʪʠ ʉ.ʅ. ʀʚʘʥʦʚʘ (ɽʢʘʪʝʨʠʥʙʫʨʛ, 2006), XLI  ʪʝʢʪʦʥʠʯʝʩʢʦʝ 

ʩʦʚʝʱʘʥʠʝ çʆʙʱʠʝ ʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʪʝʢʪʦʥʠʢʠ ʠ ʛʝʦʜʠʥʘʤʠʢʠè 

(ʄʦʩʢʚʘ, 2008), ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʠʤʧʦʟʠʫʤ çʇʝʪʨʦʣʦʛʠʷ ʣʠʪʦʩʬʝʨʳ ʠ ʧʨʦʠʩ-

ʭʦʞʜʝʥʠʝ ʘʣʤʘʟʘè, ʧʦʩʚʷʱʝʥʥʳʡ 100-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʘʢʘʜʝʤʠʢʘ ɺ.ʉ. ʉʦ-

ʙʦʣʝʚʘ (ʅʦʚʦʩʠʙʠʨʩʢ, 2008), ʂʦʥʬʝʨʝʥʮʠʷ çʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʧʝʪʨʦ- 

ʠ ʨʫʜʦʛʝʥʝʟʘ: ʥʦʚʳʝ ʨʫʙʝʞʠè, ʧʦʩʚʷʱʸʥʥʘʷ 110-ʪʠ ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʘʢʘʜʝ-

ʤʠʢʘ ɼ.ʉ. ʂʦʨʞʠʥʩʢʦʛʦ (ʄʦʩʢʚʘ, 2009), XI ɺʩʝʨʦʩʩʠʡʩʢʦʝ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʝ ʩʦ-
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ʚʝʱʘʥʠʝ (ɽʢʘʪʝʨʠʥʙʫʨʛ, 2010), ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩ ʤʝʞʜʫʥʘ-

ʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ, ʧʦʩʚʷʱʸʥʥʘʷ 100-ʣʝʪʠʶ ʉ.ʅ. ʀʚʘʥʦʚʘ, IV ʏʪʝʥʠʷ (ɽʢʘʪʝʨʠʥ-

ʙʫʨʛ, 2011), III  ʈʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʧʨʦʙʣʝʤʘʤ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʜʠʥʘʤʠʢʠ 

ʜʦʢʝʤʙʨʠʷ çʇʨʦʙʣʝʤʳ ʧʣʝʡʪ- ʠ ʧʣʶʤ-ʪʝʢʪʦʥʠʢʠ ʚ ʜʦʢʝʤʙʨʠʠè (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 

2011), European Mineralogical Conference (Frankfurt on Main, Germany, 2012), ɺʩʝ-

ʨʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʤʘʛʤʘʪʠʟʤʘ ʠ ʤʝʪʘʤʦʨʬʠʟʤʘè,  

ʧʦʩʚʷʱʝʥʥʘʷ 150-ʣʝʪʠʶ ʘʢʘʜ. ʌ.ʖ. ʃʝʚʠʥʩʦʥʘ-ʃʝʩʩʠʥʛʘ ʠ 100-ʣʝʪʠʶ ʧʨʦʬ. ɻ.ʄ. 

ʉʘʨʘʥʯʠʥʦʡ (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2012), Geodynamics Symposium çRodinia 2013: 

Supercontinental Cyclesè (Moscow, 2013), XLVI ʊʝʢʪʦʥʠʯʝʩʢʦʝ ʩʦʚʝʱʘʥʠʝ çʊʝʢʪʦ-

ʥʠʢʘ ʩʢʣʘʜʯʘʪʳʭ ʧʦʷʩʦʚ ɽʚʨʘʟʠʠ: ʩʭʦʜʩʪʚʦ, ʨʘʟʣʠʯʠʝ, ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʛʦʨʦʦʙ-

ʨʘʟʦʚʘʥʠʷ, ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʙʦʙʱʝʥʠʷè (ʄʦʩʢʚʘ, 2014), VI  ʈʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥ-

ʮʠʷ ʧʦ ʠʟʦʪʦʧʥʦʡ ʛʝʦʭʨʦʥʦʣʦʛʠʠ çʀʟʦʪʦʧʥʦʝ ʜʘʪʠʨʦʚʘʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩ-

ʩʦʚ: ʥʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʜʭʦʜʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳè (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2015), ʏʝʪ-

ʚʝʨʪʘʷ ʪʝʢʪʦʥʦʬʠʟʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʊʝʢʪʦʥʠʢʘ ʠ ʘʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʥʘʫʢ ʦ 

ɿʝʤʣʝè (ʄʦʩʢʚʘ, 2016), VIII  ʠ IX ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʇʝʪʨʦʣʦʛʠʷ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʢʦʤ-

ʧʣʝʢʩʦʚè (ʊʦʤʩʢ, 2016, 2017), ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çɻʝʦʜʠʥʘ-

ʤʠʢʘ ʨʘʥʥʝʛʦ ʜʦʢʝʤʙʨʠʷ: ʩʭʦʜʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ ʩ ʬʘʥʝʨʦʟʦʝʤè (ʇʝʪʨʦʟʘʚʦʜʩʢ, 

2017), VII  ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʠʤʧʦʟʠʫʤ. ʂ 80-ʪʠ ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʚʳʜʘʶʱʝ-

ʛʦʩʷ ʫʯʝʥʦʛʦ ʧʝʨʚʦʛʦ ʜʠʨʝʢʪʦʨʘ ʅʉ ʈɸʅ ʖ.ɸ. ʊʨʘʧʝʟʥʠʢʦʚʘ (ʄʦʩʢʚʘ, 2017), V ʠ 

VI ʈʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʧʨʦʙʣʝʤʘʤ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʜʠʥʘʤʠʢʠ ʜʦʢʝʤʙʨʠʷ 

(ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2017, 2019, 2021), ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ, ʧʦ-

ʩʚʷʱʸʥʥʘʷ 70-ʪʠ ʣʝʪʠʶ ʦʩʥʦʚʘʥʠʷ ʋʨʘʣʴʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʛʦ ʤʠʥʝʨʘʣʦ-

ʛʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ (ɽʢʘʪʝʨʠʥʙʫʨʛ, 2018), V ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥ-

ʮʠʷ çʂʦʨʨʝʣʷʮʠʷ ʘʣʪʘʠʜ ʠ ʫʨʘʣʠʜ: ʛʣʫʙʠʥʥʦʝ ʩʪʨʦʝʥʠʝ ʣʠʪʦʩʬʝʨʳ, ʩʪʨʘʪʠʛʨʘʬʠʷ, 

ʤʘʛʤʘʪʠʟʤ, ʤʝʪʘʤʦʨʬʠʟʤ, ʛʝʦʜʠʥʘʤʠʢʘ ʠ ʤʝʪʘʣʣʦʛʝʥʠʷè (ʅʦʚʦʩʠʙʠʨʩʢ, 2020), 

VIII , IX, XII , XVIII  ɺʩʝʨʦʩʩʠʡʩʢʦʝ ʥʘʫʯʥʦʝ ʩʦʚʝʱʘʥʠʝ çɻʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʵʚʦʣʶ-

ʮʠʷ ʣʠʪʦʩʬʝʨʳ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʛʦ ʧʦʜʚʠʞʥʦʛʦ ʧʦʷʩʘ: ʦʪ ʦʢʝʘʥʘ ʢ ʢʦʥʪʠʥʝʥ-

ʪʫè (ʀʨʢʫʪʩʢ, 2010, 2011, 2014, 2020), ʈʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

https://elibrary.ru/item.asp?id=30722899
https://elibrary.ru/item.asp?id=30722899
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ʫʯʘʩʪʠʝʤ çʇʦʨʦʜʦ-, ʤʠʥʝʨʘʣʦ- ʠ ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʝ: ʜʦʩʪʠʞʝʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡè, ʧʦʩʚʷʱʸʥʥʘʷ 90-ʣʝʪʠʶ ʀɻɽʄ ʈɸʅ (ʄʦʩʢʚʘ, 2021). 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʨʘʤʢʘʭ ʛʦʩ-

ʟʘʜʘʥʠʡ, ʅʀʈ ʀɻɻ ʋʨʆ ʈɸʅ ʠ ʧʨʦʝʢʪʘ ʈʅʌ çʌʫʥʜʘʤʝʥʪ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʛʦ ʤʝʛʘʙʘʩʩʝʡʥʘ: ʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʠʩʪʦʨʠʷ, ʦʮʝʥʢʘ ʧʝʨʩʧʝʢʪʠʚ 

ʥʝʬʪʝʥʦʩʥʦʩʪʠè, ˉ16-17-10201, ʠʩʧʦʣʥʠʪʝʣʴ. ɿʥʘʯʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦ-

ʚʦʜʠʣʠʩʴ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʀɻʄ ʉʆ ʈɸʅ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʦʚ ʧʨʝʟʠʜʠʫʤʘ ʉʆ 

ʈɸʅ, ʈʌʌʀ ʠ ʈʅʌ. ʉʧʠʩʦʢ ʛʨʘʥʪʦʚ, ʚ ʚʳʧʦʣʥʝʥʠʠ ʢʦʪʦʨʳʭ ʫʯʘʩʪʚʦʚʘʣ ʘʚʪʦʨ, ʩ 

ʫʢʘʟʘʥʠʝʤ ʝʛʦ ʢʦʥʢʨʝʪʥʦʡ ʨʦʣʠ (2006-2017ʛʛ.): (1) 2006-2007ʛʛ., ʛʨʘʥʪ ʧʨʝʟʠʜʝʥ-

ʪʘ ʈʌ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʚʝʜʫʱʠʭ ʥʘʫʯʥʳʭ ʰʢʦʣ, ʧʨʦʝʢʪ çɻʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʠ ʢʠʥʝ-

ʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʤʝʪʘʤʦʨʬʠʟʤʘ ʛʦʨʥʳʭ ʧʦʨʦʜè, ʅʐ-4922.2006.5, ʠʩʧʦʣʥʠʪʝʣʴ; 

(2) 2006-2008ʛʛ., ʛʨʘʥʪ ʉʆ ʈɸʅ, ʠʥʪʝʛʨʘʮʠʦʥʥʳʡ ʧʨʦʝʢʪ çɻʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʤʦ-

ʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʠʪʦʩʬʝʨʳ ʠ ʤʘʥʪʠʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʠ ʠʭ ʛʝʦʣʦʛʦ-

ʛʝʦʬʠʟʠʯʝʩʢʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝè, ˉ 116, ʠʩʧʦʣʥʠʪʝʣʴ; (3) ʛʨʘʥʪʳ ʈʌʌʀ: 2006-

2008ʛʛ., ʧʨʦʝʢʪ çʇʨʦʠʩʭʦʞʜʝʥʠʝ ʞʝʣʝʟʠʩʪʦ-ʛʣʠʥʦʟʝʤʠʩʪʳʭ ʤʝʪʘʧʝʣʠʪʦʚ, ʠʭ ʛʝʦ-

ʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʵʚʦʣʶʮʠʷ ʧʨʠ ʤʝʪʘʤʦʨʬʠʟʤʝè, ˉ 06-05-64676, ʨʫʢʦ-

ʚʦʜʠʪʝʣʴ; (4) 2008-2010ʛʛ., ʧʨʦʝʢʪ çʄʦʜʝʣʠʨʦʚʘʥʠʝ ʤʝʪʘʤʦʨʬʠʟʤʘ, ʦʙʫʩʣʦʚʣʝʥ-

ʥʦʛʦ ʚʥʝʜʨʝʥʠʝʤ ʤʘʛʤʳè, ˉ 08-05-00166, ʠʩʧʦʣʥʠʪʝʣʴ; (5) 2008-2010ʛʛ., ʧʨʦʝʢʪ 

çʉʫʙʜʫʢʮʠʷ ʢʘʢ ʧʨʠʯʠʥʘ ʤʝʪʘʤʦʨʬʠʟʤʘ ʚ ʨʘʤʢʘʭ ʪʝʨʤʦ-ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʯʠʩʣʝʥ-

ʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷè, ˉ 08-05-00208, ʠʩʧʦʣʥʠʪʝʣʴ; (6) 2011-2013ʛʛ., ʧʨʦʝʢʪ çP-

T-t ʵʚʦʣʶʮʠʷ ʠ ʤʘʩʩʦʧʝʨʝʥʦʩ ʧʨʠ ʤʝʪʘʤʦʨʬʠʟʤʝ ʞʝʣʝʟʠʩʪʦ-ʛʣʠʥʦʟʝʤʠʩʪʳʭ ʧʝʣʠ-

ʪʦʚè, ˉ 11-05-00321, ʨʫʢʦʚʦʜʠʪʝʣʴ; (7) 2009-2011ʛʛ., ʛʨʘʥʪʳ ʇʨʝʟʠʜʠʫʤʘ ʉʆ 

ʈɸʅ: ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʠʥʪʝʛʨʘʮʠʦʥʥʳʡ ʧʨʦʝʢʪ çʊʝʧʣʦʤʘʩʩʦʧʝʨʝʥʦʩ ʚ ʢʦʥ-

ʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʝ ʚ ʫʩʣʦʚʠʷʭ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ: ʛʝʦʣʦʛʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʠ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝè, ˉ 2, ʠʩʧʦʣʥʠʪʝʣʴ; (8) 2009-2011, 

ʠʥʪʝʛʨʘʮʠʦʥʥʳʡ ʧʨʦʝʢʪ, ʚʳʧʦʣʥʷʝʤʳʡ ʀɻʄ ʉʆ ʈɸʅ ʩʦʚʤʝʩʪʥʦ ʩ ʦʨʛʘʥʠʟʘʮʠʷ-

ʤʠ ʋʨʆ ʠ ɼɺʆ ʈɸʅ çʕʚʦʣʶʮʠʷ ʤʝʪʘʤʦʨʬʠʟʤʘ ʠ ʛʝʦʜʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʦʨʦʛʝʥ-

ʥʳʭ ʧʦʷʩʦʚ ʚ ʦʙʨʘʤʣʝʥʠʠ ʜʨʝʚʥʠʭ ʢʨʘʪʦʥʦʚ (ʥʘ ʧʨʠʤʝʨʝ ʋʨʘʣʘ, ɽʥʠʩʝʡʩʢʦʛʦ 

ʢʨʷʞʘ ʠ ɼʞʫʛʜʞʫʨʦ-ʉʪʘʥʦʚʦʡ ʦʙʣʘʩʪʠ)è, ˉ 20, ʨʫʢʦʚʦʜʠʪʝʣʴ; (9) 2014ï2016ʛʛ., 

ʛʨʘʥʪ ʈʅʌ, ʧʨʦʝʢʪ çʂʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʨʠʬʪʦʚʳʡ ʠ ʢʦʣʣʠʟʠʦʥʥʳʡ ʤʝʪʘʤʦʨʬʠʟʤ 
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ʦʨʦʛʝʥʥʳʭ ʧʦʷʩʦʚ ʠ ʧʘʣʝʦʟʦʥ ʧʝʨʝʭʦʜʘ ʦʢʝʘʥ-ʢʦʥʪʠʥʝʥʪ (ʥʘ ʧʨʠʤʝʨʝ  ʋʨʘʣʘ, 

ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ ʠ ɼʞʫʛʜʞʫʨʦ-ʉʪʘʥʦʚʦʡ ʦʙʣʘʩʪʠ), ˉ12; (10) 2014-2016ʛʛ. 

ʛʨʘʥʪ ʈʌʌʀ (14-05-00117) ñʉʪʨʫʢʪʫʨʘ ʠ ʩʪʨʫʢʪʫʨʥʦ-ʚʝʱʝʩʪʚʝʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘ-

ʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʜʚʠʛʦʚʳʭ ʟʦʥʘʭ (ʥʘ ʧʨʠʤʝʨʝ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷ-

ʞʘ)ñ, ʠʩʧʦʣʥʠʪʝʣʴ; (11) 2015-2017ʛʛ., ʛʨʘʥʪ ʈʌʌʀ (15-05-00998) ñʄʝʪʘʤʦʨʬʠʯʝ-

ʩʢʠʝ ʠʥʜʠʢʘʪʦʨʳ ʚʝʱʝʩʪʚʝʥʥʦʡ ʠ ʪʝʢʪʦʥʦ-ʪʝʨʤʘʣʴʥʦʡ ʵʚʦʣʶʮʠʠ ʩʪʨʫʢʪʫʨ ʢʦʣʣʠ-

ʟʠʠ ʠ ʨʘʩʪʷʞʝʥʠʷ ʚ ʟʝʤʥʦʡ ʢʦʨʝò (15-05-00998), ʠʩʧʦʣʥʠʪʝʣʴ; (12) 2021-2024ʛʛ., 

ʛʨʘʥʪ ʈʅʌ ñʄʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ: ʠʩʪʦʨʠʷ ʛʝʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʧʨʠʨʦʜʘ ʧʨʦʪʦʣʠʪʦʚ, ʩʳʨʴʝʚʦʡ ʧʦʪʝʥʮʠʘʣò (ˉ21-77-20018), 

ʠʩʧʦʣʥʠʪʝʣʴ. 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʥʳʭ ʧʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʫʙʣʠʢʦʚʘ-

ʥʳ ʚ ʙʦʣʝʝ 70-ʪʠ ʥʘʫʯʥʳʭ ʨʘʙʦʪʘʭ ʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʟʜʘʥʠʷʭ (ʠʟ 

ʥʠʭ ï ʙʦʣʝʝ 45 ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʞʫʨʥʘʣʘʭ, ʚʭʦʜʷʱʠʭ ʚ ʩʧʠʩʦʢ ɺɸʂ), ʘ ʪʘʢʞʝ ʚ 

ʙʦʣʝʝ 25 ʤʘʪʝʨʠʘʣʘʭ ʩʦʚʝʱʘʥʠʡ ʠ ʢʦʥʬʝʨʝʥʮʠʡ. 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʸʤ ʨʘʙʦʪʳ 

ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 8 ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ ʠ 5 ʪʝʢʩʪʦʚʳʭ ʧʨʠʣʦ-

ʞʝʥʠʡ (21 ʪʘʙʣʠʮʘ, 32 ʩʪʨ.). ʆʙʱʠʡ ʦʙʲʸʤ ʨʘʙʦʪʳ 345 ʩʪʨ., ʦʩʥʦʚʥʦʡ ʪʝʢʩʪ 302 

ʩʪʨ. ʩʦʜʝʨʞʠʪ 62 ʨʠʩʫʥʢʘ, 5 ʚʥʫʪʨʠ ʪʝʢʩʪʦʚʳʭ ʪʘʙʣʠʮ ʠ ʩʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʥʘ 51 

ʩʪʨ., ʚʢʣʶʯʘʶʱʠʡ 363 ʥʘʠʤʝʥʦʚʘʥʠʷ, ʠʟ ʥʠʭ 7 ʥʘʠʤʝʥʦʚʘʥʠʡ ï ʬʦʥʜʦʚʳʝ ʤʘʪʝ-

ʨʠʘʣʳ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ɺʳʨʘʞʘʶ ʠʩʢʨʝʥʥʶʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʢʦʣʣʝʛʘʤ ʠ ʜʨʫʟʴʷʤ ʠʟ ʣʘʙʦʨʘʪʦʨʠʠ 

ʤʝʪʘʤʦʨʬʠʟʤʘ ʠ ʤʝʪʘʩʦʤʘʪʠʟʤʘ ʀɻʄ ʉʆ ʈɸʅ ʟʘ ʤʥʦʛʦʣʝʪʥʠʝ, ʚ ʪʝʯʝʥʠʝ 25 ʣʝʪ, 

ʩʦʚʤʝʩʪʥʳʝ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ, ʠʭ ʬʠʥʘʥʩʦʚʦʝ ʠ ʪʝʭʥʠʯʝ-

ʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ, ʩʦʜʝʡʩʪʚʠʝ ʠ ʤʦʪʠʚʘʮʠʶ ʢ ʥʘʧʠʩʘʥʠʶ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘ-

ʙʦʪʳ. ʆʩʦʙʘʷ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʘʢʘʜʝʤʠʢʫ ʈɸʅ ɺ.ɺ. ʈʝʚʝʨʜʘʪʪʦ ʠ ʜ.ʛ.-ʤ.ʥ. ʀ.ʀ. ʃʠ-

ʭʘʥʦʚʫ ʟʘ ʧʣʦʜʦʪʚʦʨʥʳʝ ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʜʠʩʢʫʩ-

ʩʠʠ, ʮʝʥʥʳʝ ʩʦʚʝʪʳ ʠ ʩʦʚʤʝʩʪʥʫʶ ʧʫʙʣʠʢʘʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ; ʤʦʝʤʫ ʧʝʨʚʦʤʫ 

ʥʘʫʯʥʦʤʫ ʨʫʢʦʚʦʜʠʪʝʣʶ ï ʥʘʩʪʘʚʥʠʢʫ ʜ.ʛ.-ʤ.ʥ., ʧʨʦʬʝʩʩʦʨʫ, ʟʘʩʣʫʞʝʥʥʦʤʫ ʛʝʦʣʦ-



20 

ʛʫ ʈʦʩʩʠʠ ɻ.ɻ. ʃʝʧʝʟʠʥʫ ʟʘ ʧʦʩʪʦʷʥʥʳʡ ʠʥʪʝʨʝʩ ʢ ʠʩʩʣʝʜʦʚʘʥʠʷʤ; ʜ.ʛ.-ʤ.ʥ. ɸ.ɼ. 

ʅʦʞʢʠʥʫ ʟʘ ʢʦʥʩʫʣʴʪʘʮʠʠ, ʩʦʚʤʝʩʪʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʠ ʧʦʣʝʟʥʳʝ ʩʦʚʝʪʳ ʧʨʠ ʥʘʧʠ-

ʩʘʥʠʠ ʨʘʙʦʪʳ. ɹʣʘʛʦʜʘʨʶ ʛʝʦʣʦʛʦʚ ʇɻʆ çʂʨʘʩʥʦʷʨʩʢʛʝʦʣʦʛʠʷè: ɸʥʛʘʨʩʢʦʡ ɻʈʕ ï 

ʉ.ɺ. ʄʘʟʫʨʘ, ɹ.ɹ. ʉʘʢʦʚʠʯʘ,  ɸ.ʇ. ʍʦʭʣʦʚʘ, ɹ.ɺ. ɹʫʙʣʘʡ, ʅ.ʍ. ɹʨʘʥʜʥʝʨ, ʉ.ɺ. ɻʦ-

ʨʷʡʥʦʚʘ ʠ ʜʨ.; ʛʝʦʣʦʛʦʚ ʂʨʘʩʥʦʷʨʩʢʦʡ ɻʉʕ ï ʃ.ʂ. ʂʘʯʝʚʩʢʦʛʦ, ɸ.ɸ. ʉʪʦʨʦʞʝʥʢʦ, 

ɺ.ʌ. ɺʘʩʠʣʴʝʚʘ ʠ ʜʨ. ʟʘ ʩʦʜʝʡʩʪʚʠʝ ʚ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʦʙʩʫʞʜʝ-

ʥʠʝ ʘʢʪʫʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʧʦʣʝʚʳʭ ʠ ʢʘʤʝʨʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ɺʳʨʘʞʘʶ ʙʦʣʴ-

ʰʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʥʘʫʯʥʳʤ ʩʦʪʨʫʜʥʠʢʘʤ: ʀɻɻ ʋʨʆ ʈɸʅ ʯʣ.  ʢʦʨʨ. ʈɸʅ ɸ.ɺ. 

ʄʘʩʣʦʚʫ, ʜ.ʛ.-ʤ.ʥ. ɸ.ʀ. ʈʫʩʠʥʫ, ʜ.ʛ.-ʤ.ʥ. ɻ.ɸ. ʇʝʪʨʦʚʫ ʟʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʦʙʩʫʞ-

ʜʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʩʦʚʤʝʩʪʥʫʶ ʧʫʙʣʠʢʘʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ; 

ʢ.ʛ.-ʤ.ʥ. ʄ.ʊ. ʂʨʫʧʝʥʠʥʫ ï ʟʘ ʢʦʥʩʫʣʴʪʘʮʠʠ ʠ ʩʦʚʤʝʩʪʥʳʝ ʤʥʦʛʦʣʝʪʥʠʝ ʵʢʩʧʝʜʠ-

ʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʇʨʠʘʥʛʘʨʴʝ; ʥʘʫʯʥʳʤ ʩʦʪʨʫʜʥʠʢʘʤ ʀɻʄ ʉʆ ʈɸʅ ï ʜ.ʛ.-

ʤ.ʥ. ʆ.ʇ. ʇʦʣʷʥʩʢʦʤʫ, ʢ.ʛ.-ʤ.ʥ. ʉ.ɺ. ɿʠʥʦʚʴʝʚʫ, ʢ.ʛ.-ʤ.ʥ. ɸ.ɺ. ɹʘʙʠʯʝʚʫ, ʥʘʫʯʥʳʤ 

ʩʦʪʨʫʜʥʠʢʘʤ ʀʅɻɻ ʉʆ ʈɸʅ ʜ.ʛ.-ʤ.ʥ. ʖ.ʌ. ʌʠʣʠʧʧʦʚʫ, ʢ.ʛ.-ʤ.ʥ. ʅ.ɺ. ʇʦʧʦʚʫ, 

ʢ.ʛ.-ʤ.ʥ. ʉ.ɺ. ʉʘʨʘʝʚʫ ʟʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʜʠʩʢʫʩʩʠʠ, ʩʦʚʤʝʩʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʧʫʙʣʠʢʘʮʠʠ. ʆʪʜʝʣʴʥʘʷ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʤ.ʥ.ʩ. ʀɻʄ ʉʆ ʈɸʅ ɸ.ɸ. ʂʨʳʣʦʚʫ ʠ ɽ.ʅ. 

ʅʠʛʤʘʪʫʣʠʥʦʡ ʟʘ ʤʠʢʨʦʟʦʥʜʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɸʚʪʦʨ ʙʣʘʛʦʜʘʨʠʪ ʜ.ʛ.-ʤ.ʥ. ʂ.ɸ. 

ʉʘʚʢʦ (ɺʦʨʦʥʝʞʩʢʠʡ ɻʋ) ʟʘ ʩʦʜʝʡʩʪʚʠʝ ʚ ʠʟʦʪʦʧʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʮʠʨʢʦʥʦʚ ʚ 

ʎʀʀ ɺʉɽɻɽʀ (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ). ʎʝʥʥʫʶ ʧʦʤʦʱʴ ʚ ʦʬʦʨʤʣʝʥʠʠ ʛʨʘʬʠʯʝʩʢʠʭ 

ʧʨʠʣʦʞʝʥʠʡ ʦʢʘʟʘʣʠ ʀ.ɺ. ʂʦʟʣʦʚʘ, ʄ.ʃ. ʂʨʘʰʝʥʠʥʥʠʢʦʚʘ ʠ ʊ.ɸ. ʇʝʪʨʦʚʘ.  

ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʣʦʛʠʠ ʠ 

ʛʝʦʪʝʢʪʦʥʠʢʠ ʀʥʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʭʠʤʠʠ ʠʤ. ʘʢʘʜʝʤʠʢʘ ɸ.ʅ. ɿʘʚʘʨʠʮʢʦʛʦ 

ʋʨʆ ʈɸʅ (ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ). ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʘʤ ʣʘʙʦʨʘ-

ʪʦʨʠʠ ï ʟʘʚʝʜʫʶʱʝʤʫ ʣʘʙʦʨʘʪʦʨʠʝʡ ʜ.ʛ.-ʤ.ʥ. ʂ.ʉ. ʀʚʘʥʦʚʫ, ʯʣ. ʢʦʨʨ. ʈɸʅ ɺ.ʅ. 

ʇʫʯʢʦʚʫ ʟʘ ʩʦʜʝʡʩʪʚʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʮʝʥʥʳʝ ʩʦʚʝʪʳ  ʚ ʧʨʦʮʝʩʩʝ ʠ ʥʘ ʟʘʚʝʨʰʘ-

ʶʱʝʡ ʩʪʘʜʠʠ ʥʘʧʠʩʘʥʠʷ ʨʘʙʦʪʳ, ʢ.ʛ.-ʤ.ʥ. ʖ.ɺ. ɽʨʦʭʠʥʫ ʠ ʢ.ʛ.-ʤ.ʥ. ɺ.ɺ. ʍʠʣʣʝʨ ï 

ʟʘ ʫʩʧʝʰʥʳʝ ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʥʘʮʠʪʦʚ ʠ ʩʦʚʤʝʩʪʥʫʶ ʧʫʙʣʠ-

ʢʘʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ.  
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ɻʣʘʚʘ 1  

ʀʉʊʆʈʀʗ ʀʉʉʃɽɼʆɺɸʅʀʁ ʀ ʂʈɸʊʂʀʁ ʆʏɽʈʂ                               

ɻɽʆʃʆɻʀʏɽʉʂʆɻʆ ʉʊʈʆɽʅʀʗ 

ɽʥʠʩʝʡʩʢʠʡ ʢʨʷʞ, ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʦʨʦʛʨʘʬʠʯʝʩʢʫʶ ʝʜʠʥʠʮʫ ʚʧʝʨʚʳʝ 

ʚʳʜʝʣʠʣ ʠ ʧʨʠʤʝʥʠʣ ʢ ʥʝʡ ʵʪʦ ʥʘʟʚʘʥʠʝ ʃ.ɸ. ʗʯʝʚʩʢʠʡ ʚ 90-ʭ ʛʦʜʘʭ XIX  ʩʪʦʣʝʪʠʷ. 

ɺ 20-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʉ.ɺ. ʆʙʨʫʯʝʚʳʤ ʦʥ ʙʳʣ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʢʘʢ 

ʛʦʨʩʪ [ʂʠʨʠʯʝʥʢʦ, ɼʦʜʠʥ, 1958]. 

1.1. ʀʩʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʀʩʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ (ʨʠʩ. 2) 

ʜʝʪʘʣʴʥʦ ʦʪʨʘʞʝʥʘ ʚ ʨʘʙʦʪʘʭ [ʂʦʚʨʠʛʠʥʘ, 1978, 1981] ʠ ʧʨʠʚʦʜʠʪʩʷ ʧʦ [çʃʝʛʝʥʜʘ 

ɽʥʠʩʝʡʩʢʦʡ ʩʝʨʠʠéè, ʂʘʯʝʚʩʢʠʡ, 1999] ʩ ʜʦʧʦʣʥʝʥʠʷʤʠ ʘʚʪʦʨʘ. 

ʅʘʯʘʣʴʥʳʡ ʵʪʘʧ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 1930-ʝ - 1950-ʝ ʛʦʜʳ ï ʵʪʘʧ ʤʘʨʰʨʫʪʥʳʭ 

ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʳʭ ʠ ʪʝʤʘʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʛʝʦʣʦʛʦʩʲʸʤʦʯʥʳʭ ʨʘʙʦʪ 

ʤʘʩʰʪʘʙʘ 1:1 000 000 (ʆ.ʇ. ɻʦʨʷʡʥʦʚʘ ʠ ʜʨ.) ʠ ʧʦʠʩʢʦʚ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. 

ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʷʚʣʷʶʪʩʷ ʨʘʙʦʪʳ ɸ.ʂ. ʄʝʡʩʪʝʨʘ, ʃ.ɸ. ʗʯʝʚ-

ʩʢʦʛʦ, ʅ.ʃ. ʀʞʠʮʢʦʛʦ, ɺ.ɸ. ʆʙʨʫʯʝʚʘ, ɹ.ʅ. ɻʦʨʙʫʥʦʚʘ ʠ ʜʨ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʙʳʣʠ 

ʦʪʢʨʳʪʳ ʦʩʥʦʚʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʟʦʣʦʪʘ, ʚʳʷʚʣʝʥʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʙʦʢʩʠʪʦʚ, 

ʛʝʤʘʪʠʪʦʚʳʭ ʨʫʜ, ʩʣʶʜʳ; ʩʦʩʪʘʚʣʝʥʳ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ.   

ɺʪʦʨʦʡ ʵʪʘʧ (ʩ 1957 ʧʦ 1970ʛʛ.) ʦʭʚʘʪʳʚʘʝʪ ʧʝʨʠʦʜ, ʢʦʛʜʘ ʥʘ ɽʥʠʩʝʡʩʢʦʤ-

ʢʨʷʞʝ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ɻʉʈ-200, ʘ ʪʘʢʞʝ ʢʦʤʧʣʝʢʩ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʣʦʱʘʜʥʳʭ ʠ 

ʧʨʦʬʠʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʨʘʟʨʘʙʦʪʢʫ, ʩʦʟʜʘʥʠʝ ʠ ʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʥʠʝ ʩʭʝʤ ʩʪʨʘʪʠʛʨʘʬʠʠ ʠ ʤʘʛʤʘʪʠʟʤʘ, ʩʦʩʪʘʚʣʝʥʠʝ ʩʚʦʜʥʳʭ ʛʝʦʣʦʛʠʯʝ-

ʩʢʠʭ ʠ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʠʭ ʢʘʨʪ, ʚʥʝʩʣʠ ʪʘʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʢʘʢ ɸ.ɺ. ɹʣʘʛʦʜʘʪ-

ʩʢʠʡ., ʂ.ɺ. ɹʦʛʦʣʝʧʦʚ., ɺ.ʄ. ɺʦʣʦʙʫʝʚ, ʆ.ɸ. ɺʦʪʘʭ, ɽ.ʀ. ɺʨʫʙʣʝʚʠʯ, ɸ.ʀ. ɺʳʟʫ, 

ʖ.ʅ. ɻʣʘʟʳʨʠʥ, ʆ.ɸ. ɻʣʠʢʦ, ʉ.ʇ. ɻʦʨʰʢʦʚ, ʆ.ʇ. ɻʦʨʷʠʥʦʚʘ, ʅ.ʅ. ɼʘʰʢʝʚʠʯ, ɺ.ʖ. 

ɿʘʙʨʦʜʠʥ, ɸ.ʀ. ʀʮʢʦʚ, ʈ.ɹ. ʂʘʨʧʠʥʩʢʠʡ, ʃ.ʂ. ʂʘʯʝʚʩʢʠʡ, ʀ.ʂ. ʂʦʢʦʜʟʝʝʚ, ɻ.ʀ. 

ʂʠʨʠʯʝʥʢʦ, ɽ.ʂ. ʂʦʚʨʠʛʠʥʘ, ʊ.ʗ. ʂʦʨʥʝʚ, ɺ.ʅ. ʂʨʠʩʪʠʥ, ɸ.ɺ. ʃʝʩʛʘʬʪ, ʅ.ʉ. ʄʘ-

ʣʠʯ, ɸ.ɽ. ʄʠʨʦʰʥʠʢʦʚ, ɼ.ʀ. ʄʫʩʘʪʦʚ, ɸ.ɼ. ʅʦʞʢʠʥ, ʌ.ʗ. ʇʘʥ, ʄ.ɸ. ʉʝʤʠʭʘʪʦʚ, 
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ʈʠʩʫʥʦʢ 1 - ʉʭʝʤʘ ʦʩʥʦʚʥʳʭ ʩʪʨʫʢʪʫʨ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ ʠ ʂʘʩʩʢʦ-ʊʫʨʫʭʘʥʩʢʦʛʦ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ. ʅʘ ʚʨʝʟʢʝ ʧʦʢʘʟʘʥʦ ʠʭ ʧʦʣʦʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʉʠʙʠʨʩʢʦʛʦ 

ʢʨʘʪʦʥʘ ʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ [ʂʦʟʣʦʚ ʠ ʜʨ., 2020] . 

1 ï ʯʝʭʦʣ (NP3ïPH); 2 ï ʙʣʦʢʠ ʬʫʥʜʘʤʝʥʪʘ ʂʊʄʂ: ʘ-ʦʧʫʱʝʥʥʳʝ, ʙ-ʧʨʠʧʦʜʥʷʪʳʝ; 3 ï ʦʬʠʦʣʠ-

ʪʦʚʳʝ ʠ ʦʩʪʨʦʚʦʜʫʞʥʳʝ ʢʦʤʧʣʝʢʩʳ ʩ ʧʣʘʛʠʦʛʨʘʥʠʪʘʤʠ (NP); 4 ï ʦʩʥʦʚʥʳʝ ʚʫʣʢʘʥʠʪʳ (MPïNP); 

5 ï ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠʝ ʛʨʘʥʠʪʦʠʜʳ (NP); 6 ï ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠʝ ʛʨʘʥʠʪʦʠʜʳ (PP); 7 ï ʤʝʪʘ-

ʤʦʨʬʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʦʪ ʬʘʮʠʠ ʟʝʣʝʥʳʭ ʩʣʘʥʮʝʚ ʜʦ ʘʤʬʠʙʦʣʠʪʦʚʦʡ (NAïNP1-2); 8ï

ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʛʨʘʥʫʣʠʪ-ʛʥʝʡʩʦʚʳʝ (PP); 9 ï ʨʝʛʠʦʥʘʣʴʥʳʝ ʨʘʟʣʦʤʳ, ʥʘʜʚʠʛʠ: a 

ï ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʛʨʘʥʠʮʳ (ɽʂ), ʙ ï ʛʨʘʥʠʮʳ ʙʣʦʢʦʚ (ʂʊʄʂ). ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʙʣʦʢʠ ɽʂ (ʚ ʢʚʘʜ-

ʨʘʪʠʢʘʭ): I ï ɺʦʩʪʦʯʥʳʡ (ɺɹ); II ï ʎʝʥʪʨʘʣʴʥʳʡ (ʎɹ); III ï ʂʘʥʩʢʠʡ; ʦʩʪʨʦʚʦʜʫʞʥʳʝ ʢʦʤʧʣʝʢʩʳ: 
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IV ï ʀʩʘʢʦʚʩʢʠʡ, V ï ʇʨʝʜʠʚʠʥʩʢʠʡ. ʈʝʛʠʦʥʘʣʴʥʳʝ ʨʘʟʣʦʤʳ (ʚ ʢʨʫʞʢʘʭ): ʀ ï ʀʰʠʤʙʠʥʩʢʠʡ, ʊ 

ï ʊʘʪʘʨʩʢʠʡ, ɸ ï ɸʥʢʠʥʦʚʩʢʠʡ, ʇ ï ʇʨʠʝʥʠʩʝʡʩʢʠʡ, ʅ ï ʅʠʞʥʝʘʥʛʘʨʩʢʠʡ. 10ï12 ï ʦʙʣʘʩʪʠ 

ʢʦʥʩʦʣʠʜʘʮʠʠ ʬʫʥʜʘʤʝʥʪʘ (ʚʦ ʚʩʪʘʚʢʝ): 10 ï ʉʠʙʠʨʩʢʠʡ ʢʨʘʪʦʥ, 11 ï ʜʨʝʚʥʠʝ (NA-NP) ʞʝʩʪʢʠʝ 

ʤʘʩʩʠʚʳ; 12 ï ʙʘʡʢʘʣʠʜʳ (NP3); 13 ï ʢʘʣʝʜʦʥʠʜʳ (Pz1); 14 ï ʛʝʨʮʠʥʠʜʳ (Pz3); 15 ï ʛʨʘʙʝʥ-

ʨʠʬʪʳ (P-T); 16 ï ʛʨʘʥʠʮʳ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ. ʇʈʉɿ ï 

ʇʨʠʝʥʠʩʝʡʩʢʘʷ ʨʝʛʠʦʥʘʣʴʥʘʷ ʩʜʚʠʛʦʚʘʷ (ʰʦʚʥʘʷ) ʟʦʥʘ, ʀʊʈʉɿ ï ʀʰʠʤʙʠʥʩʢʦ-ʊʘʪʘʨʩʢʘʷ ʨʝʛʠ-

ʦʥʘʣʴʥʘʷ ʩʜʚʠʛʦʚʘʷ (ʰʦʚʥʘʷ) ʟʦʥʘ (ʩʤ. ʛʣʘʚʫ 4, ʨʘʟʜʝʣʳ  4.1.1 ʠ 4.1.2). 

ɺ.ɺ. ʍʦʤʝʥʪʦʚʩʢʠʡ ʠ ʜʨ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ [ɻʣʠʢʦ,1957; ʂʠʨʠʯʝʥʢʦ, 1958, 1963; ɺʦ-

ʪʘʭ, 1968 ʠ ʜʨ.] ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʧʝʨʚʳʝ ʩʭʝʤʳ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʠ ʛʣʘʚʥʝʡʰʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ 

ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʦʡ ʢʦʥʮʝʧʮʠʠ. ʇʦ ʨʘʙʦʪʘʤ 

ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʙʳʣʘ ʩʦʟʜʘʥʘ ʩʝʨʠʷ ʩʚʦʜʥʳʭ ʢʘʨʪ (ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʧʦʣʝʟʥʳʭ ʠʩʢʦ-

ʧʘʝʤʳʭ, ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʠʭ) ʤʘʩʰʪʘʙʘ 1:1 000 000 ʠ 1:500 000, ʠʟ ʢʦʪʦʨʳʭ 

ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʢʘʨʪʳ ɽ.ʂ. ʂʦʚʨʠʛʠʥʦʡ ʠ ɸ.ʀ. ɺʳʟʫ.  

ʇʝʨʠʦʜ ʩ 1960 ʧʦ 1997 ʛʛ. ʚ ʨʝʛʠʦʥʝ ʩʚʷʟʘʥ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʩʲʝʤʢʠ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʜʦʠʟʫʯʝʥʠʷʠ ʩʦʟʜʘʥʠʝʤ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʤʘʩʰʪʘʙʘ 

1:50 000 ʠ ʥʘ ʠʭ ʙʘʟʝ ʩʚʦʜʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʤʘʩʰʪʘʙʘ 1:200 000 ʧʝʨʩʧʝʢ-

ʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ʨʝʛʠʦʥʘ. ɺ ʵʪʠʭ ʚʠʜʘʭ ʨʘʙʦʪ ʚ 1979-1990ʛʛ. ʧʨʠʥʷʣ ʫʯʘʩʪʠʝ ʠ ʘʚ-

ʪʦʨ ʜʠʩʩʝʨʪʘʮʠʠ. ʅʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ ʚ ʵʪʦʪ ʧʝʨʠʦʜ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ 

ʧʝʨʝʭʦʜʦʤ ʦʪ ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʦʡ ʪʝʦʨʠʠ ʢ ʪʝʢʪʦʥʠʢʝ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ, ʧʨʠʟʥʘ-

ʥʳ ʨʘʙʦʪʳ ʘʚʪʦʨʩʢʠʭ ʢʦʣʣʝʢʪʠʚʦʚ ʛʝʦʣʦʛʦʚ, ʚʦʟʛʣʘʚʣʷʝʤʳʭ ɸ.ɹ. ʍʠʩʘʤʫʪʜʠʥʦ-

ʚʳʤ, ʅ.ʍ. ʌʘʨʭʫʣʠʥʳʤ, ɺ.ʌ. ʠ ɸ.ʌ. ʎʝʣʳʢʦʚʩʢʠʤʠ, ɺ.ɺ. ʊʝʨʝʱʝʥʢʦ, ɹ.ɺ. ʐʠʙʠ-

ʩʪʦʚʳʤ, ɻ.ɻ. ʊʫʟʣʫʢʦʚʳʤ, ʀ.ʃ. ʂʦʤʦʚʳʤ, ɺ.ʀ. ʃʠʩʠʮʳʥʳʤ, ʄ.ʄ. ʃʘʧʰʠʥʳʤ, 

ɸ.ʀ. ɺʳʟʫ, ʃ.ɻ. ʉʘʚʘʥʦʚʠʯʝʤ, ʃ.ʂ. ʂʘʯʝʚʩʢʠʤ, ɸ.ɸ. ʉʪʦʨʦʞʝʥʢʦ, ɺ.ʂ. ɿʫʝʚʳʤ, 

ʉ.ʈ. ʎʳʢʠʥʳʤ ʠ ʜʨ. ʅʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʩʪʨʘʪʠʛʨʘʬʠʠ, ʤʘʛʤʘ-

ʪʠʟʤʘ, ʪʝʢʪʦʥʠʢʠ  ʠ ʤʝʪʘʣʣʦʛʝʥʠʠ ʚʥʝʩʣʠ ɺ.ʄ. ɺʦʣʦʙʫʝʚ, ɸ.ʀ. ɺʳʟʫ, ɺ.ʄ. ɼʘʮʝʥ-

ʢʦ, ɸ.ʕ. ɼʠʥʝʨ, ʈ.ɹ. ʂʘʨʧʠʥʩʢʠʡ, ɻ.ʀ. ʂʘʯʝʚʩʢʘʷ, ʃ.ʂ. ʂʘʯʝʚʩʢʠʡ, ɺ.ʅ. ʂʨʠʩʪʠʥ, 

ɽ.ʂ. ʂʦʚʨʠʛʠʥʘ, ʊ.ʗ. ʂʦʨʥʝʚ, ɸ.ɸ. ʄʘʣʳʰʝʚ, ɸ.ɼ. ʅʦʞʢʠʥ, ʄ.ʉ. ʉʤʠʨʥʦʚ, ɺ.ɻ. 

ʇʝʪʨʦʚ, ɽ.ʉ. ʇʦʩʪʝʣʴʥʠʢʦʚ, ɺ.ʖ. ʐʝʥʬʠʣʴ ʠ ʜʨ. ʈʘʟʨʘʙʦʪʘʥʳ ʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ 

ʢʘʨʪʘ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ ʄ 1:500 000; ʩʝʨʠʡʥʳʝ ʣʝʛʝʥʜʳ ʜʣʷ ʛʝʦʣʢʘʨʪ ʤʘʩʰʪʘʙʘ 

1:50 000; ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ ʤʘʩʰʪʘʙʘ 1:500 000. 
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ʉ 1992 ʛʦʜʘ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘʯʠʥʘʝʪʩʷ ʯʝʪʚʝʨʪʳʡ ʵʪʘʧ ʛʝʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʨʝʛʠʦʥʦʚ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʤʘʩʰʪʘʙʘ 1:200 000 ʚʪʦʨʦʛʦ ʠʟʜʘʥʠʷ ʛʦʨʥʦʨʫʜʥʳʭ ʨʘʡʦʥʦʚ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʠ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ. ɺ 1999ʛ. ʠʟʜʘʥʘ çʃʝʛʝʥʜʘ ɽʥʠʩʝʡʩʢʦʡ ʩʝʨʠʠ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʤʘʩʰʪʘʙʘ 1:200 

000è, ʥʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʨʘʟʨʘʙʦʪʢʫ ʢʦʪʦʨʦʡ ʚʥʸʩ ʃ.ʂ. ʂʘʯʝʚʩʢʠʡ. ɼʘʥʥʘʷ ʨʘʙʦ-

ʪʘ ʦʪʨʘʞʘʝʪ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʪʨʦʝʥʠʠ ʠ ʠʩʪʦʨʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ,  ʮʠʪʠʨʫʝʪʩʷ [çʃʝʛʝʥʜʘ ɽʥʠʩʝʡʩʢʦʡ ʩʝʨʠʠéè, ʂʘ-

ʯʝʚʩʢʠʡ, 1999, 2002] ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʠ ʘʚʪʦʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ. 

ɿʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʦ-ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ ʧʨʦʚʝʜʝʥʳ 

ʨʝʜʘʢʮʠʦʥʥʦ-ʫʚʷʟʦʯʥʳʝ ʨʘʙʦʪʳ ʩ ʠʟʜʘʥʠʝʤ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʤʘʩʰʪʘʙʦʚ        

1:1 000 000 ʠ 1:200 000 ʩ ʧʦʷʩʥʠʪʝʣʴʥʳʤʠ ʟʘʧʠʩʢʘʤʠ, ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʢʦʪʦʨʳʝ 

ʚʥʝʩʣʠ ʛʝʦʣʦʛʠ ʇɻʆ çʂʨʘʩʥʦʷʨʩʢʛʝʦʣʦʛʠʷè ʃ.ʂ. ʂʘʯʝʚʩʢʠʡ, ɺ.ʂ. ɿʫʝʚ, ɸ.ɸ. ʉʪʦ-

ʨʦʞʝʥʢʦ, ʅ.ʌ. ɺʘʩʠʣʴʝʚ, ɸ.ʌ. ʎʝʣʳʢʦʚʩʢʠʡ ʠ ʤʥ. ʜʨʫʛʠʝ. ʅʝʢʦʪʦʨʳʝ ʨʘʙʦʪʳ, 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ɺʉɽɻɽʀ (ʉ.-ʇʝʪʝʨʙʫʨʛ), ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʜʠʩʩʝʨ-

ʪʘʮʠʠ. ɸʢʪʠʚʥʦ ʧʨʦʜʦʣʞʘʶʪʩʷ ʪʝʤʘʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙʣʝʤ ʩʪʨʘʪʠʛʨʘ-

ʬʠʠ, ʤʘʛʤʘʪʠʟʤʘ, ʤʝʪʘʤʦʨʬʠʟʤʘ ʠ ʤʝʪʘʣʣʦʛʝʥʠʠ ʨʝʛʠʦʥʘ ʂʅʀʀɻɻʀʄʉ (ʂʨʘʩʥʦ-

ʷʨʩʢ) ʠ ʅʅʀʀɻɻʀʄʉ (ʅʦʚʦʩʠʙʠʨʩʢ), ʠ ʠʥʩʪʠʪʫʪʘʤʠ ʈɸʅ ʈʌ, ʉʇʙɻʋ (ʉ.-

ʇʝʪʝʨʙʫʨʛ), ʅɻʋ (ʅʦʚʦʩʠʙʠʨʩʢ), ʉʅʀʌʋ (ʂʨʘʩʥʦʷʨʩʢ) ʠ ʜʨ. ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʦʚ 

ʥʘʫʯʥʳʭ ʰʢʦʣ ʠ ʬʦʥʜʦʚ (ʈʌʌʀ, ʈʅʌ ʠ ʜʨ.). 

 ʈʝʟʫʣʴʪʘʪʳ ʙʦʣʝʝ ʯʝʤ ʩʪʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʉʝʚʝʨʦ-ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ, 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʟʚʦʣʷʶʪ ʧʨʠʤʝʥʠʪʴ ʠʭ ʜʣʷ ʫʛʣʫʙʣʝʥʠʷ ʟʥʘʥʠʡ ʧʦ ʠʩʪʦʨʠʠ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʉɽʂ ʠ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʳ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ.  

1.2. ʂʨʘʪʢʠʡ ʦʯʝʨʢ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ 

ɽʥʠʩʝʡʩʢʠʡ ʢʨʷʞ (ʖʞʥʦ-ɽʥʠʩʝʡʩʢʠʡ ʠ ʉʝʚʝʨʦ-ɽʥʠʩʝʡʩʢʠʡ) ʨʘʩʧʦʣʦʞʝʥ ʥʘ 

ʶʛʦ-ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʝ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʢʨʦʚʥʦ-

ʩʢʣʘʜʯʘʪʳʡ ʧʦʷʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʉɿ-ʖɺ ʧʨʦʩʪʠʨʘʥʠʷ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʧʨʦ-

ʜʦʣʞʝʥʠʠ ɸʥʛʘʨʩʢʦʛʦ ʩʢʣʘʜʯʘʪʦʛʦ ʧʦʷʩʘ [ʅʦʞʢʠʥ, 1999]. ʆʥ ʠʤʝʝʪ ʧʨʦʪʷʞʝʥ-

ʥʦʩʪʴ ʧʦʯʪʠ 700 ʢʤ ʧʨʠ ʰʠʨʠʥʝ ʦʪ 50 ʜʦ 200 ʢʤ (ʨʠʩ. 1). 
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 ʇʦ ʨʘʥʥʠʤ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʩʭʝʤʘʤ ɽʥʠʩʝʡʩʢʠʡ ʢʨʷʞ ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ 

ɹʘʡʢʘʣʴʩʢʫʶ ʩʢʣʘʜʯʘʪʫʶ ʦʙʣʘʩʪʴ [ʐʘʮʢʠʡ, 1932]. ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʨʝ-

ʛʠʦʥʘ ʜʝʪʘʣʴʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ [ʇʦʩʪʝʣʴʥʠʢʦʚ, 1973; ɹʫʣʛʘʪʦʚ, 1983] ʧʨʠ ʦʧʠ-

ʩʘʥʠʠ ʙʘʡʢʘʣʴʩʢʦʛʦ ʦʨʦʛʝʥʝʟʘ ʥʘ ʧʨʠʤʝʨʝ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ. 

ɽʥʠʩʝʡʩʢʠʡ ʢʨʷʞ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʢʘʢ ʷʜʨʦ ʢʨʫʧʥʦʛʦ ʧʦʜʥʷʪʠʷ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ ï ɽʥʠʩʝʡʩʢʦʡ ʘʥʪʝʢʣʠʟʳ. ɺ ʢʘʯʝʩʪʚʝ ʛʣʘʚʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʢʨʷʞʝ ʚʳʜʝ-

ʣʷʣʠʩʴ: ɺʦʩʪʦʯʥʳʡ ʘʥʪʠʢʣʠʥʦʨʠʡ, ʇʨʠʝʥʠʩʝʡʩʢʠʡ ʘʥʪʠʢʣʠʥʦʨʠʡ ï ʛʦʨʩʪ, ɺʥʫʪ-

ʨʝʥʥʠʡ ʧʨʦʛʠʙ, ɺʦʩʪʦʯʥʳʡ ʢʨʘʝʚʦʡ ʧʨʦʛʠʙ, ɿʘʧʘʜʥʳʡ ʧʨʦʛʠʙ, ʧʦʧʝʨʝʯʥʳʡ ɸʥ-

ʛʘʨʩʢʠʡ ʧʨʦʛʠʙ ʩ ʀʨʢʠʥʝʝʚʩʢʦʡ ʢʨʘʝʚʦʡ ʧʦʧʝʨʝʯʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ɸʥʛʘʨʦ-ʂʘʥʩʢʦʝ 

ʠ ʉʝʚʝʨʥʦʝ ʧʦʜʥʷʪʠʷ. ʉ ʟʘʧʘʜʘ ʩʪʨʫʢʪʫʨʘ ʘʥʪʝʢʣʠʟʳ ʛʨʘʥʠʯʠʣʘ ʩ ʏʫʣʳʤʦ-

ɽʥʠʩʝʡʩʢʦʡ ʩʠʥʝʢʣʠʟʦʡ, ʩ ʚʦʩʪʦʢʘ ï ʊʫʥʛʫʩʩʢʦʡ ʩʠʥʝʢʣʠʟʦʡ [ɻʣʠʢʦ, 1957]. ɻ.ʀ. 

ʂʠʨʠʯʝʥʢʦ [ʂʠʨʠʯʝʥʢʦ, 1958] ʨʘʩʩʤʘʪʨʠʚʘʣ ʩʪʨʫʢʪʫʨʫ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʘʷʞʘ ʢʘʢ 

ʤʝʛʘʥʪʠʢʣʠʥʦʨʠʡ ʚ ʩʢʣʘʜʯʘʪʦʤ ʦʙʨʘʤʣʝʥʠʠ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʩʣʦʞʝʥʥʳʡ 

ʜʦʢʝʤʙʨʠʡʩʢʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʚʳʚʝʜʝʥʥʳʤʠ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʛʦʨ-

ʩʪʦʚʦʤ ʧʦʜʥʷʪʠʠ ʚ ʢʦʥʮʝ ʪʨʝʪʠʯʥʦʛʦ ï ʚ ʥʘʯʘʣʝ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʨʝʤʝʥʠ. ɺʳʜʝʣʷ-

ʣʠʩʴ ɸʥʛʘʨʦ-ʂʘʥʩʢʠʡ, ʉʫʭʦ-ʇʠʪʩʢʠʡ, ʊʘʪʘʨʩʢʠʡ (ʎʝʥʪʨʘʣʴʥʳʡ), ʠ ʇʘʥʠʤʙʠʥ-

ʩʢʠʡ ʘʥʪʠʢʣʠʥʦʨʠʠ; ɹʫʨʤʘʢʠʥʩʢʠʡ, ʂʘʠʪʴʙʠʥʩʢʠʡ, ʂʘʜʨʠʥʩʢʠʡ ʠ ɸʥʛʘʨʦ-

ʇʠʪʩʢʠʡ ʩʠʥʢʣʠʥʦʨʠʠ. ʉʝʚʝʨʥʳʤ ʧʨʦʜʦʣʞʝʥʠʝʤ ʩʪʨʫʢʪʫʨ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ 

ʩʯʠʪʘʣʘʩʴ ʟʦʥʘ ʊʫʨʫʭʘʥʩʢʠʭ ʩʢʣʘʜʦʢ (ʊʫʨʫʭʘʥʩʢʦʝ ʧʦʜʥʷʪʠʝ), ʶʞʥʳʤ ï ɺʦʩʪʦʯ-

ʥʳʡ ʉʘʷʥ, ʩʪʨʫʢʪʫʨʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʪʘʢʞʝ, ʢʘʢ ʠ ɽʥʠʩʝʡʩʢʠʡ ʢʨʷʞ. 

ʇʦ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʩʪʨʫʢʪʫʨʘ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ 

ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʩʦʩʝʜʥʠʭ ï ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ 

[ʉʪʘʨʦʩʝʣʴʮʝʚ ʠ ʜʨ., 2003]. ɽʥʠʩʝʡʩʢʠʡ ʢʨʷʞ ʨʘʟʜʝʣʝʥ ɸʥʛʘʨʩʢʠʤ (ʅʠʞʥʝ-

ɸʥʛʘʨʩʢʠʤ) ʨʝʛʠʦʥʘʣʴʥʳʤ ʛʣʫʙʠʥʥʳʤ ʨʘʟʣʦʤʦʤ ʩʫʙʰʠʨʦʪʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʥʘ 

ʜʚʘ ʢʨʫʧʥʳʭ ʩʝʛʤʝʥʪʘ ï ʖʞʥʦ-ɽʥʠʩʝʡʩʢʠʡ ʠ ʉʝʚʝʨʦ-ɽʥʠʩʝʡʩʢʠʡ ʢʨʷʞ. ɺ ʢʠʥʝ-

ʤʘʪʠʢʝ ɸʥʛʘʨʩʢʦʛʦ ʨʘʟʣʦʤʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʢʦʤʧʦʥʝʥʪʳ ʢʘʢ ʥʘʜʚʠʛʘ, ʪʘʢ ʠ 

ʩʜʚʠʛʘ [ʍʝʨʘʩʢʦʚʘ, 1999].  

ɺ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʳ ʜʦʢʝʤʙʨʠʷ ʉʝʚʝʨʦ- 

ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ ʚʳʜʝʣʝʥʳ ʧʘʣʝʦʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ (ʧʘʨʘʘʚʪʦʭʪʦʥ) ʠ ʧʘʣʝʦʦʢʝ-

ʘʥʠʯʝʩʢʠʡ (ʪʝʨʨʝʡʥ, ʘʣʣʦʭʪʦʥ) ʩʝʢʪʦʨʳ [ʂʦʟʣʦʚ ʠ ʜʨ., 2017], ʩʧʘʷʥʥʳʝ ʰʦʚʥʦʡ 
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ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʟʦʥʦʡ ʤʝʣʘʥʞʘ [ɺʝʨʥʠʢʦʚʩʢʠʡ ʠ ʜʨ., 1994 ʠ ʜʨ.] ʠ ʚʳʩʦʢʦʙʘʨʠʯʝ-

ʩʢʠʭ ʧʦʣʠʭʨʦʥʥʳʭ ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚ. ʈʝʛʠʦʥ ʩʣʦʞʝʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʘʣʝʦʧʨʦ-

ʪʝʨʦʟʦʡʩʢʠʤʠ ʠ ʤʝʟʦ-ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠʤʠ ʧʦʨʦʜʘʤʠ.  

ɺ ʦʨʠʛʠʥʘʣʴʥʦʡ ʨʘʙʦʪʝ ʚʳʜʝʣʷʝʪʩʷ ʪʨʠ ʢʨʫʧʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʘ: ɺʦ-

ʩʪʦʯʥʦ-ɸʥʛʘʨʩʢʠʡ (ɺʦʩʪʦʯʥʳʡ ʧʨʦʛʠʙ ʠʣʠ ɸʥʛʘʨʦ-ʇʠʪʩʢʠʡ ʧʨʦʛʠʙ; ɸʥʛʘʨʦ-

ʇʠʪʩʢʠʡ ʩʠʥʢʣʠʥʦʨʠʡ), ʎʝʥʪʨʘʣʴʥʦ-ɸʥʛʘʨʩʢʠʡ (ʎʝʥʪʨʘʣʴʥʦʝ ʠ ʇʨʠʝʥʠʩʝʡʩʢʦʝ 

ʧʦʜʥʷʪʠʷ; ʦʜʥʦʠʤʝʥʥʳʝ ʘʥʪʠʢʣʠʥʦʨʠʠ) ʠ ʀʩʘʢʦʚʩʢʠʡ (ʀʩʘʢʦʚʩʢʠʡ ʧʨʦʛʠʙ, ʀʩʘ-

ʢʦʚʩʢʠʡ ʩʠʥʢʣʠʥʦʨʠʡ; ʀʩʘʢʦʚʩʢʠʡ ʪʝʨʨʝʡʥ [ɺʝʨʥʠʢʦʚʩʢʠʡ ʠ ʜʨ., 2009]) ʙʣʦʢʠ (ʩʤ. 

ʨʠʩ. 1 ʠ 2). ɺʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʝʡ, ʦʪʜʝʣʷʶʰʝʡ ʩʢʣʘʜʯʘʪʳʝ ʩʪʨʫʢʪʫʨʳ ʢʨʷʞʘ ʦʪ 

ʯʝʭʣʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʷʚʣʷʝʪʩʷ ɸʢʠʥʦʚʩʢʠʡ (ɺʦʩʪʦʯʥʳʡ) ʨʝʛʠʦʥʘʣʴʥʳʡ 

ʨʘʟʣʦʤ. ɻʨʘʥʠʮʘʤʠ ʎʝʥʪʨʘʣʴʥʦ-ɸʥʛʘʨʩʢʦʛʦ ʙʣʦʢʘ ʷʚʣʷʶʪʩʷ ʀʰʠʤʙʠʥʩʢʦï

ʊʘʪʘʨʩʢʘʷ (ʊʘʪʘʨʩʢʠʡ ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʰʦʚ) ʠ ʇʨʠʝʥʠʩʝʡʩʢʘʷ (ʇʨʠʝʥʠʩʝʡʩʢʠʡ ʰʦʚ, 

ʧʦ [ʇʦʩʪʝʣʴʥʠʢʦʚ, 1973, 1990]) ʨʝʛʠʦʥʘʣʴʥʳʝ ʩʜʚʠʛʦʚʳʝ (ʰʦʚʥʳʝ) ʟʦʥʳ (ʩʤ. ʛʣʘ-

ʚʫ 4, ʨʘʟʜʝʣʳ 4.1.1 ʠ 4.1.2). ʕʪʠ ʧʦʣʠʭʨʦʥʥʳʝ ʨʠʬʪʦʛʝʥʥʳʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʩʪʨʫʢ-

ʪʫʨʳ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʦʧʝʨʷʶʱʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ, ʚ ʟʦʥʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʩʪʦʣʢʥʦʚʝʥʠʝ ʙʦʣʝʝ ʤʝʣʢʠʭ ʙʣʦʢʦʚ ʩ ʦʙʨʘ-

ʟʦʚʘʥʠʝʤ ʥʘʜʚʠʛʦʚ [ɽʛʦʨʦʚ, 2004; ʉʘʣʴʥʠʢʦʚ, 2009]. ɺ ʀʊʈʉɿ (ʎʝʥʪʨʘʣʴʥʦʝ ʧʦʜ-

ʥʷʪʠʝ, ʇʘʥʠʤʙʠʥʩʢʠʡ ʘʥʪʠʢʣʠʥʦʨʠʡ) ʵʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʩʦʯʝʪʘʥʠʝʤ ʥʝʦʜʥʦʨʦʜʥʦʛʦ 

ʧʦ ʜʘʚʣʝʥʠʶ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ, ʚʳʨʘʞʝʥʥʦʛʦ ʚ ʩʦʯʝʪʘʥʠʠ ʘʥʜʘʣʫʟʠʪ-

ʩʠʣʣʠʤʘʥʠʪʦʚʦʡ (ʥʠʟʢʠʭ ʜʘʚʣʝʥʠʡ) ʠ ʢʠʘʥʠʪ-ʩʠʣʣʠʤʘʥʠʪʦʚʦʡ (ʫʤʝʨʝʥʥʳʭ ʜʘʚʣʝ-

ʥʠʡ) ʬʘʮʠʘʣʴʥʳʭ ʩʝʨʠʡ [ʂʦʟʣʦʚ, ʃʝʧʝʟʠʥ, 1995; ʂʦʟʣʦʚ ʠ ʜʨ., 2011a, 2012; ʃʠʭʘ-

ʥʦʚ ʠ ʜʨ., 2001, 2004, 2005, 2006, 2008, 2009 ʠ ʜʨ.; Likhanov, Reverdatto, 2011a]. ɺ 

ʇʈʉɿ ʭʘʨʘʢʪʝʨʥʳ ʧʦʜʜʚʠʛʦ-ʩʜʚʠʛʦʚʳʝ ʠ ʥʘʜʚʠʛʦʚʳʝ ʩʪʨʫʢʪʫʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʘ-

ʣʝʦʩʫʙʜʫʢʮʠʝʡ ʠ ʩʦʧʨʦʚʦʞʜʘʝʤʳʝ ʣʦʢʘʣʴʥʳʤʠ ʟʦʥʘʤʠ ʚʳʩʦʢʦʙʘʨʠʯʝʩʢʠʭ ʙʣʘ-

ʩʪʦʤʠʣʦʥʠʪʦʚ [ʂʦʟʣʦʚ ʠ ʜʨ., 2012; ʂʦʟʣʦʚ, 2020ʙ,ʚ; ʃʠʭʘʥʦʚ ʠ ʜʨ., 2021]. 

ɼʨʝʚʥʝʡʰʠʤʠ ʤʘʛʤʘʪʠʯʝʩʢʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ      ʷʚ-

ʣʷʶʪʩʷ cʣʘʙʦ ʠʩʩʣʝʜʦʚʘʥʥʳʡ ʰʫʤʠʭʠʥʩʢʠʡ ʧʠʢʨʠʪ-(ʢʦʤʘʪʠʠʪ)-ʙʘʟʘʣʴʪʦʚʳʡ ʢʦʤ-

ʧʣʝʢʩ ʩ ʚʦʟʨʘʩʪʦʤ ʤʝʪʘʤʦʨʬʠʟʤʘ ʦʢʦʣʦ 2.53 ʤʣʨʜ ʣʝʪ (ʨʫʙʠʜʠʡ-ʩʪʨʦʥʮʠʝʚʳʡ ʤʝ-

ʪʦʜ), ʩʣʘʛʘʶʱʠʡ ʦʢʦʣʦ 30% ʤʘʣʦʛʘʨʝʚʩʢʦʛʦ ʤʝʪʘʢʦʤʧʣʝʢʩʘ. ʇʦʣʫʯʝʥʥʳʡ ʚʦʟʨʘʩʪ 

ʩʯʠʪʘʝʪʩʷ ʥʝ ʚʘʣʠʜʥʳʤ. ɹʘʟʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʥʜʳʛʣʠʥʩʢʠʤ ʢʦʤʧʣʝʢʩʦʤ ʦʨʪʦ-
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ʘʤʬʠʙʦʣʠʪʦʚ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʷ (ʠʭ ʚʦʟʨʘʩʪ ʚ ʧʨʝʜʝʣʘʭ ʧʣʦʱʘʜʠ ʥʝ ʠʟʫʯʝʥ ʧʨʝʮʠ-

ʟʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ) ʚ ʧʦʨʦʜʘʭ ʨʷʟʘʥʦʚʩʢʦʡ (ʧʝʥʯʝʥʛʠʥʩʢʦʡ) ʩʚʠʪʳ [ʂʘʯʝʚʩʢʠʡ, 

1999] ʠ ʤʝʪʘʛʘʙʙʨʦ-ʛʘʙʙʨʦ-ʘʤʬʠʙʦʣʠʪʘʤʠ ʈʇɺʇ ʩ ʚʦʟʨʘʩʪʦʤ ʤʝʪʘʤʦʨʬʠʟʤʘ 1.18 

ʤʣʨʜ ʣʝʪ [ʃʠʭʘʥʦʚ, ʈʝʚʝʨʜʘʪʪʦ, 2016]. 

ʉʘʤʳʡ ʜʨʝʚʥʠʡ ɻʘʨʝʚʩʢʠʡ ʤʘʩʩʠʚ ʛʨʘʥʠʪ-ʣʝʡʢʦʛʨʘʥʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ ʚ 

ʇʨʠʝʥʠʩʝʡʩʢʦʤ ʧʦʜʥʷʪʠʠ ʟʘʣʝʛʘʝʪ ʩʨʝʜʠ ʛʥʝʡʩʦʚ, ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʣʘʥʮʝʚ ʠ 

ʤʨʘʤʦʨʦʚ ɻʘʨʝʚʩʢʦʛʦ ʄʂ. ʇʦ ʛʝʦʭʠʤʠʯʝʩʢʠʤ ʠ ʠʟʦʪʦʧʥʦ-ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʤ 

ʜʘʥʥʳʤ [ʅʦʞʢʠʥ, 1997] ʵʪʦʪ ʧʣʫʪʦʥ ʠʤʝʝʪ ʜʚʫʭʬʘʟʥʦʝ ʩʪʨʦʝʥʠʝ: ʧʝʨʚʘʷ ʬʘʟʘ 

ʩʣʦʞʝʥʘ ʩʫʙʱʝʣʦʯʥʳʤʠ ʙʠʦʪʠʪʦʚʳʤʠ ʧʦʨʬʠʨʦʚʠʜʥʳʤʠ ʛʨʘʥʠʪʘʤʠ ʠ ʛʨʘʥʠ-

ʪʦʛʥʝʡʩʘʤʠ, ʚʪʦʨʘʷ ʠʥʪʨʫʟʠʚʥʘʷ ʬʘʟʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʫʙʱʝʣʦʯʥʳʤʠ ʣʝʡʢʦ-

ʛʨʘʥʠʪʘʤʠ. ʈʘʜʠʦʣʦʛʠʯʝʩʢʠʡ ʚʦʟʨʘʩʪ ʧʦʨʦʜ ʤʘʩʩʠʚʘ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ  U-Pb ʤʝʪʦ-

ʜʦʤ (1900 Ñ100, ʘʣʣʘʥʠʪ; 1850Ñ 50, 1750Ñ30 ʤʣʥ ʣʝʪ ï  ʮʠʨʢʦʥ), ʩʯʠʪʘʶʱʠʡʩʷ ʚʘ-

ʣʠʜʥʳʤ [ʂʘʯʝʚʩʢʠʡ, 1999], ʤʦʞʝʪ ʦʪʨʘʞʘʪʴ ʚʨʝʤʷ ʦʙʨʘʟʦʚʘʥʠʷ ʩʠʥʢʦʣʣʠʟʠʦʥʥʳʭ 

ʛʥʝʡʩʦʛʨʘʥʠʪʦʚ ʠ ʤʠʛʤʘʪʠʪʦʚ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʚʥʝʜʨʝʥʠʝ ʩʫʙʱʝʣʦʯʥʳʭ ʛʨʘʥʠʪʦʚ 

[ʅʦʞʢʠʥ ʠ ʜʨ., 1991]. ʄʦʜʝʣʴ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʣʘʚʣʝʥʠʝ ʛʨʘʥʠʪʠ-

ʟʠʨʦʚʘʥʥʦʛʦ ʛʨʘʥʫʣʠʪʦ-ʛʥʝʡʩʦʚʦʛʦ ʩʫʙʩʪʨʘʪʘ, ʧʦʩʣʝʜʫʶʱʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ 

ʨʘʩʧʣʘʚʘ ʠ ʚʥʝʜʨʝʥʠʝ ʝʛʦ ʚ ʥʠʞʥʝʧʨʦʪʝʨʦʟʦʡʩʢʫʶ ʤʝʪʘʪʦʣʱʫ, ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʠʩ-

ʧʳʪʘʣʘ ʯʘʩʪʠʯʥʫʶ ʛʨʘʥʠʪʠʟʘʮʠʶ ʠ ʩʝʣʝʢʪʠʚʥʦʝ ʧʣʘʚʣʝʥʠʝ [ʅʦʞʢʠʥ, 1997; 

Kuz'michev, Sklyʘrov, 2016]. ʆʜʥʘʢʦ, ʵʪʠ ʧʦʩʪʨʦʝʥʠʷ, ʦʪʯʘʩʪʠ, ʦʧʨʦʚʝʨʛʘʶʪʩʷ ʥʦ-

ʚʳʤʠ ʜʘʥʥʳʤʠ ʚʦʟʨʘʩʪʘ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʛʨʘʥʠʪʦʚ ɻʘʨʝʚʩʢʦʛʦ ʧʦʩʪʢʦʣʣʠʟʠʦʥʥʦʛʦ 

ʤʘʩʩʠʚʘ, ʦʧʨʝʜʝʣʸʥʥʦʛʦ U-Pb ʤʝʪʦʜʦʤ ʧʦ ʮʠʨʢʦʥʫ 752Ñ3 ʤʣʥ ʣʝʪ [ɺʝʨʥʠʢʦʚʩʢʠʡ, 

ɺʝʨʥʠʢʦʚʩʢʘʷ, 2006], ʠ ʦʪʥʝʩʸʥʥʦʛʦ ʢ ʛʣʫʰʠʭʠʥʩʢʦʤʫ ʢʦʤʧʣʝʢʩʫ ʣʝʡʢʦʛʨʘʥʠʪʦʚ 

[ʂʘʯʝʚʩʢʠʡ, 1999]. 

ʐʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʚ ʨʝʛʠʦʥʝ ʧʦʣʴʟʫʶʪʩʷ ʛʨʘʥʠʪʦʠʜʳ ʊʝʡʩʢʦʛʦ, 

ɽʨʫʜʠʥʩʢʦʛʦ ʠ ʂʘʣʘʤʠʥʩʢʦʛʦ ʤʘʩʩʠʚʦʚ ʪʝʡʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ (880-860 ʤʣʥ ʣʝʪ), 

ʏʠʨʠʤʙʠʥʩʢʦʛʦ ʠ ɸʷʭʪʠʥʩʢʦʛʦ ʤʘʩʩʠʚʦʚ ʘʷʭʪʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ (760 ʤʣʥ ʣʝʪ) ʚ 

ʎʝʥʪʨʘʣʴʥʦʤ ʧʦʜʥʷʪʠʠ, ʠʥʪʨʫʟʠʠ ɻʘʨʝʚʩʢʦʛʦ, ɻʣʫʰʠʭʠʥʩʢʦʛʦ, ʉʪʨʝʣʢʦʚʩʢʦʛʦ, 

ʃʝʥʜʘʭʩʢʦʛʦ (720 ʤʣʥ ʣʝʪ) [ɺʝʨʥʠʢʦʚʩʢʠʡ, ɺʝʨʥʠʢʦʚʩʢʘʷ, 2006] ʠ ʏʝʨʥʦʨʝʯʝʥ-

ʩʢʦʛʦ [ʃʠʭʘʥʦʚ ʠ ʜʨ., 2014] ʤʘʩʩʠʚʦʚ ʛʣʫʰʠʭʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ï ʚ ʇʨʠʝʥʠʩʝʡ-

ʩʢʦʤ ʧʦʜʥʷʪʠʠ. ɸʥʦʨʦʛʝʥʥʳʡ ʪʘʪʘʨʩʢʠʡ ʢʦʤʧʣʝʢʩ ʛʨʘʥʠʪʦʚ (650 ʤʣʥ ʣʝʪ), ʥʝʬʝ-
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ʣʠʥʦʚʳʭ ʩʠʝʥʠʪʦʚ ʠ ʢʘʨʙʦʥʘʪʠʪʦʚ (630 ʤʣʥ ʣʝʪ) [ɺʝʨʥʠʢʦʚʩʢʠʡ ʠ ʜʨ., 2006], 725 

ʤʣʥ ʣʝʪ [ɺʨʫʙʣʝʚʩʢʠʡ ʠ ʜʨ., 2015], ʟʘʘʥʛʘʨʩʢʠʡ ʱʝʣʦʯʥʦʡ ʤʘʩʩʠʚ 662-675 ʤʣʥ ʣʝʪ 

[ʉʚʝʰʥʠʢʦʚʘ ʠ ʜʨ., 1976], ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʀʊʈʉɿ. ɺ ʨʝʛʠʦʥʝ ʟʘʢʘʨʪʠʨʦʚʘʥʦ ʜʚʘ 

ʧʦʷʩʘ ʨʘʟʚʠʪʠʷ ʛʨʘʥʠʪʦ-ʛʥʝʡʩʦʚʳʭ ʢʫʧʦʣʦʚ ʩ ʪʨʝʤʷ ʚʦʟʨʘʩʪʥʳʤʠ ʧʠʢʘʤʠ ~ 1.1, ~ 

0.85 ʠ ~ 0.65 ʤʣʨʜ ʣʝʪ [ʅʦʞʢʠʥ ʠ ʜʨ., 1999], ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʣʠʥʝʡʥʳʤ ʟʦʥʘʤ 

ʩʤʷʪʠʷ ʚʜʦʣʴ ʊʘʪʘʨʩʢʦ-ʀʰʠʤʙʠʥʩʢʦʡ [ʇʦʩʪʝʣʴʥʠʢʦʚ, 1973] ʠ ʇʨʠʝʥʠʩʝʡʩʢʦʡ ʩʠ-

ʩʪʝʤ ʨʘʟʣʦʤʦʚ [ʇʦʩʪʝʣʴʥʠʢʦʚ, 1990; ʇʦʩʪʝʣʴʥʠʢʦʚ, ʄʫʩʝʠʙʦʚ, 1992]. ɺ ʛʝʦʜʠʥʘ-

ʤʠʯʝʩʢʦʤ ʧʣʘʥʝ, ʢʘʢ ʧʦʣʘʛʘʣʠ [ɺʝʨʥʠʢʦʚʩʢʠʡ, ɺʝʨʥʠʢʦʚʩʢʘʷ, 2006; ɺʝʨʥʠʢʦʚ-

ʩʢʠʡ ʠ ʜʨ., 2009], ʊʝʡʩʢʠʝ ʛʨʘʥʠʪʳ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ ʩʦʩʪʘʚʝ ʎʝʥʪʨʘʣʴʥʦ-

ɸʥʛʘʨʩʢʦʛʦ ʪʝʨʨʝʡʥʘ ʟʘ ʧʨʝʜʝʣʘʤʠ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ (880-860 ʤʣʥ ʣʝʪ), ʛʨʘʥʠ-

ʪʦʠʜʥʳʝ ɸʷʭʪʠʥʩʢʠʡ (ʩʠʥʢʦʣʣʠʟʠʦʥʥʳʝ) ʠ ɻʣʫʰʠʭʠʥʩʢʠʡ (ʧʦʩʪʢʦʣʣʠʟʠʦʥʥʳʝ) 

ʤʘʩʩʠʚʳ ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʣʣʠʟʠʠ ʎʝʥʪʨʘʣʴʥʦ-ɸʥʛʘʨʩʢʦʛʦ ʪʝʨʨʝʡʥʘ ʩ 

ʉʂ (760-720 ʤʣʥ ʣʝʪ). ʆʜʥʘʢʦ ʪʘʢʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʪ ʨʝʟʫʣʴʪʘʪʘʤ ʛʝʦ-

ʢʘʨʪʠʨʦʚʘʥʠʷ [ʂʘʯʝʚʩʢʠʡ, 1999, 2002 ʠ ʜʨ.; ʉʪʦʨʦʞʝʥʢʦ ʠ ʜʨ., 2012, 2018ʘ,ʙ; ʃʠ-

ʭʘʥʦʚ ʠ ʜʨ., 2014; ʂʫʟʥʝʮʦʚ ʠ ʜʨ., 2020].  

ʇʦʟʜʥʠʝ ʛʨʘʥʠʪʦʠʜʳ ʚ ʧʨʝʜʝʣʘʭ ʀʩʘʢʦʚʩʢʦʛʦ ʦʩʪʦʨʦʚʦʜʫʞʥʦ-ʦʬʠʦʣʠʪʦʚʦʛʦ 

ʪʝʨʨʝʡʥʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʇʦʨʦʞʥʠʥʩʢʠʤ (697 ʤʣʥ ʣʝʪ) [ɺʝʨʥʠʢʦʚʩʢʠʡ ʠ ʜʨ., 2001] 

ʠ ʧʦʩʪʢʦʣʣʠʟʠʦʥʥʳʤ ʆʩʠʥʦʚʩʢʠʤ (550-540 ʤʣʥ ʣʝʪ) [ʅʦʞʢʠʥ ʠ ʜʨ., 2017] ʤʘʩʩʠ-

ʚʘʤʠ. ɺ ʤʝʪʘʜʘʮʠʪʘʭ ʢʠʩʝʣʠʭʠʥʩʢʦʡ ʪʦʣʱʠ ʩ U-Pb ʚʦʟʨʘʩʪʦʤ ʮʠʨʢʦʥʦʚ 692 ʤʣʥ 

ʣʝʪ [ʂʦʟʣʦʚ ʠ ʜʨ., 2019] ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʧʦʩʢʦʣʣʠʟʠʦʥʥʳʝ ʨʠʬʪʦʛʝʥʥʳʝ ʙʘʟʘʣʴʪʳ 

ʩ ʚʦʟʨʘʩʪʦʤ 572 ʤʣʥ ʣʝʪ (U-Pb, ʮʠʨʢʦʥ [ʂʦʟʣʦʚ ʠ ʜʨ., 2019]). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʢʝʤʙʨʠʡʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʉʝʚʝʨʦ-ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ ʩʣʦ-

ʞʝʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʧʦ ʩʦʩʪʘʚʫ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡ-

ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠʤʠ  ʤʘʛʤʘʪʠʯʝʩʢʠʤʠ ʠ ʦʩʘʜʦʯʥʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʤʠ ʦʙʨʘʟʦʚʘ-

ʥʠʷʤʠ. ʆʥʠ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩʦ ʩʣʦʞʥʦʡ ʠʩʪʦʨʠʝʡ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʠ ʛʝʦʜʠʥʘʤʠʯʝ-

ʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʳ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ [ʈʦʟʝʥ, 2003], ʢʦʪʦʨʳʝ ʙʦ-

ʣʝʝ ʜʝʪʘʣʴʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ɻʣʘʚʘʭ 3 ï7. 
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ɻʣʘʚʘ 2 

 ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʄʝʪʦʜʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʧʨʠʥʷʪʦ ʚʩʝʩʪʦ-

ʨʦʥʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʝʢʪʦʥʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʥʦ-ʚʝʱʝʩʪʚʝʥʥʳʭ ʢʦʤ-

ʧʣʝʢʩʦʚ ʠ ʠʭ ʩʦʦʪʥʦʰʝʥʠʝ ʩ ʤʘʛʤʘʪʠʯʝʩʢʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ. ʄʝʪʘʤʦʨʬʠʟʦʚʘʥ-

ʥʳʝ ʦʩʘʜʦʯʥʳʝ, ʦʩʘʜʦʯʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʠ ʠʥʪʨʫʟʠʚʥʳʝ  ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʉʝʚʝʨʦ-

ɽʥʠʩʝʡʩʢʦʤ ʢʨʷʞʝ ʟʘʥʠʤʘʶʪ ʦʢʦʣʦ 90% ʪʝʨʨʠʪʦʨʠʠ (ʩʤ. ʨʠʩ. 1). ʄʝʪʘʤʦʨʬʠʟʤ ʚ 

ʟʝʤʥʦʡ ʢʦʨʝ ʨʝʛʠʦʥʘ, ʢʘʢ ʵʥʜʦʛʝʥʥʳʡ ʧʨʦʮʝʩʩ, ʧʨʦʷʚʠʣʩʷ ʚʦ ʚʩʝʭ ʨʘʟʨʝʟʘʭ ʢʨʠ-

ʩʪʘʣʣʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʦʪ ʘʨʭʝʷ ʜʦ ʵʜʠʘʢʘʨʠʷ ʚʢʣʶʯʠʪʝʣʴʥʦ. ʆʜʥʘʢʦ, ʩʫʜʷ ʧʦ 

ʧʫʙʣʠʢʘʮʠʷʤ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʍʍ-ʛʦ ʩʪʦʣʝʪʠʷ [ɻʣʠʢʦ, 1957; ɹʦʛʦʣʝʧʦʚ,1963; 

ʂʠʨʠʯʝʥʢʦ, 1963; ɺʦʪʘʭ, 1968 ʠ ʜʨ.], ʛʝʥʝʪʠʯʝʩʢʘʷ ʩʚʷʟʴ ʪʝʢʪʦʥʠʢʠ ʩ ʧʨʦʮʝʩʩʘʤʠ 

ʤʝʪʘʤʦʨʬʠʟʤʘ ʦʢʘʟʘʣʘʩʴ ʩʣʘʙʦ ʠʩʩʣʝʜʦʚʘʥʥʦʡ, ʭʦʪʷ ʦʪʤʝʯʘʣʦʩʴ, ʢ ʧʨʠʤʝʨʫ, ʯʪʦ 

ʩʪʨʫʢʪʫʨʳ ʎʝʥʪʨʘʣʴʥʦʛʦ ʠ ʇʨʠʝʥʠʩʝʡʩʢʦʛʦ ʘʥʪʠʢʣʠʥʦʨʠʝʚ (ʧʦʜʥʷʪʠʡ) ʩʣʦʞʝʥʳ 

ʚʳʩʦʢʦ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʤʠ, ʘ ɸʥʛʘʨʦ-ʇʠʪʩʢʠʡ ʠ ɹʦʣʴʰʝ-ʇʠʪʩʢʠʡ (ɸʥʛʘʨʦ-

ʊʠʩʩʢʠʡ) ʩʠʥʢʣʠʥʦʨʠʠ (ʧʨʦʛʠʙʳ) ï ʥʠʟʢʦ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʤʠ ʧʦʨʦʜʘʤʠ.   

ʄʝʞʜʫ ʪʝʤ, ʦʙʱʝʠʟʚʝʩʪʥʦ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʩʪʝʧʝʥʴ ʤʝʪʘ-

ʤʦʨʬʠʟʤʘ ʧʦʨʦʜ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʚʫʤʷ ʛʣʘʚʥʳʤʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ï 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʜʘʚʣʝʥʠʝʤ [ʥʘʧʨʠʤʝʨ, çʌʘʮʠʠ ʤʝʪʘʤʦʨʬʠʟʤʘè, 1970 ʠ ʩʩʳʣʢʠ ʚ 

ʥʝʡ.]. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʪʝʢʪʦʥʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʚʘʞ-

ʥʳʤ ʷʚʣʷʝʪʩʷ çʪʝʢʪʦʥʦʬʠʟʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʧʦʟʚʦʣʷʶʱʠʡ ʜʦʧʦʣʥʠʪʴ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʠʝ ʧʦʩʪʨʦʝʥʠʷ ʫʯʸʪʦʤ ʚʘʞʥʳʭ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ: ʨʝʦʣʦʛʠʠ ʤʘʪʝʨʠʘʣʘ, 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʠ ʩʢʦʨʦʩʪʠ ʧʨʠʣʦʞʝʥʠʷ ʥʘʛʨʫʟʢʠ, ʈ-ʊ ʫʩʣʦʚʠʡ ʠ ʧʨ.è [ɻʝʦʣʦʛʠʯʝ-

ʩʢʠʡ ʩʣʦʚʘʨʴ, 2017, ʊ. 3, ʩʪʨ. 205]. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʦʮʝʩʩʳ ʩʪʨʫʢʪʫʨʥʦ-

ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩʪʠʤʫʣʠʨʫʶʪʩʷ ʧʨʠʣʦʞʝ-

ʥʠʝʤ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʣ [ʏʠʢʦʚ, 1992]. ʊʘʢ, ʄ.ɻ. ʃʝʦʥʦʚ ʚʳʜʝʣʷʝʪ çʨʝʣʘʢʩʘʮʠʦʥ-

ʥʳʡ ʤʝʪʘʤʦʨʬʠʟʤ (çʤʦʟʘʠʯʥʳʡè, çʜʠʥʘʤʦʨʝʣʘʢʩʘʮʠʦʥʥʳʡè) ʢʘʢ ñʤʝʭʘʥʦʭʠʤʠ-

ʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʩʪʨʫʢʪʫʨʥʦ-ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʧʨʠ 

ʢʦʪʦʨʦʤ, ʧʦʤʠʤʦ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʣʠʪʦʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ, ʨʝʘʣʠʟʫʝʪʩʷ ʯʘʩʪʴ 

ʵʥʝʨʛʠʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʟʘʪʨʘʯʝʥʥʳʭ ʥʘ ʜʝʬʦʨʤʘʮʠʶò [ʃʝʦʥʦʚ, 2008, 
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ʩʪʨ. 17]. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʧʣʘʩʪʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ, ʧʨʠʯʠʥʦʡ ʢʦʪʦʨʳʭ 

ʷʚʣʷʶʪʩʷ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʚʣʠʷʶʪ ʥʘ ʭʦʜ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ, 

ʠ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʴʥʳʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʪʝʨʤʦʜʠʥʘʤʠʯʝ-

ʩʢʠʤ ʬʘʢʪʦʨʦʤ ʚʝʱʝʩʪʚʝʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ [ʊʝʥ, 1993], ʯʪʦ ʥʘʭʦʜʠʪ ʧʦʜʪʚʝʨ-

ʞʜʝʥʠʝ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʦʚ ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚ (ʩʤ. ɻʣʘʚʫ 4, ʨʘʟʜʝʣʳ 4.1.1 ʠ 

4.1.2) ʠ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʘʞ-

ʥʳʤʠ ʜʣʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʡ ʷʚʣʷʶʪʩʷ ʪʝʢʪʦʥʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʮʠʢ-

ʣʳ [ʄʠʣʣʝʨ, 1982], ʦʪʚʝʯʘʶʱʠʝ ʟʘʢʣʶʯʠʪʝʣʴʥʦʡ ʩʪʘʜʠʠ ʮʠʢʣʘ ʋʠʣʩʦʥʘ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʝʢʪʦʥʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʩ 

ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ, ʚʦʟʨʘʩʪʥʳʭ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ (ʈ-ʊ-t-d) ʧʘ-

ʨʘʤʝʪʨʦʚ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ ʠ ʠʭ ʧʨʦʪʦʣʠʪʦʚ ʚ ʩʢʣʘʜʯʘʪʳʭ ʩʪʨʫʢʪʫʨʘʭ ʜʦ-

ʢʝʤʙʨʠʡʩʢʦʡ ʟʝʤʥʦʡ ʢʦʨʳ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʛʝʦʜʠ-

ʥʘʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ ʠ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʠ ʦʢʝʘʥʠʯʝ-

ʩʢʦʡ ʢʦʨʳ ʩʢʣʘʜʯʘʪʳʭ ʦʙʣʘʩʪʝʡ ʠ ʢʨʘʪʦʥʦʚ [ʥʘʧʨʠʤʝʨ, ʉʢʣʷʨʦʚ, 1994; ʉʢʣʷʨʦʚ ʠ 

ʜʨ., 2001 ʠ ʜʨ.]. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʧʨʠʥʷʪʳ: ʛʝʦ-

ʣʦʛʠʯʝʩʢʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ, ʧʝʪʨʦʣʦʛʠʯʝʩʢʠʝ, ʛʝʦʭʠʤʠʯʝʩʢʠʝ, ʠʟʦʪʦʧʥʦ-

ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʝ, ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘʥʘʣʠʟʘ ʠ ʦʙʦʙʱʝʥʠʷ ʠʤʝʶ-

ʱʠʭʩʷ ʦʨʠʛʠʥʘʣʴʥʳʭ ʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʨʝʛʠʦʥʫ. 

ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ. ɹʘʟʦʚʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʝʨʚʳʭ 

ʩʭʝʤ ʤʝʪʘʤʦʨʬʠʟʤʘ ʚ ʉʝʚʝʨʦïɽʥʠʩʝʡʩʢʦʤ ʢʨʷʞʝ ʩʪʘʣʠ ʤʝʣʢʦ- ʠ ʩʨʝʜʥʝʤʘʩʰʪʘʙ-

ʥʳʝ ʛʝʦʣʦʛʦʩʲʸʤʦʯʥʳʝ ʢʘʨʪʳ ʨʘʟʥʳʭ ʧʦʢʦʣʝʥʠʡ, ʦʙʦʙʱʸʥʥʳʝ ʚ [ʂʘʯʝʚʩʢʠʡ, ɿʫʝʚ, 

2005]. ʆʧʨʝʜʝʣʸʥʥʳʡ ʚʢʣʘʜ ʚ ʠʟʫʯʝʥʠʝ ʚʦʧʨʦʩʦʚ ʛʝʦʣʦʛʠʠ ʠ ʤʝʪʘʤʦʨʬʠʟʤʘ ʉɽʂ ʚ 

ʨʘʟʥʳʝ ʛʦʜʳ ʚʥʝʩʣʠ ɸ.ʂ. ʄʝʡʩʪʝʨ, ɸ.ɸ. ʗʯʝʚʩʢʠʡ, ɸ.ʀ. ɸʣʝʢʩʘʥʜʨʦʚ, ɻ.ʇ. ɹʦʣʛʦʚ, 

ʖ.ɸ. ʂʫʟʥʝʮʦʚ, ʊ.ʗ. ʂʦʨʥʝʚ, ɸ.ɼ. ʅʦʞʢʠʥ, ɺ.ɻ. ʇʝʪʨʦʚ, ɺ.ʅ. ʉʘʟʦʥʦʚ, ɽ.ʂ. 

ʂʦʚʨʠʛʠʥʘ, ʖ.ʌ. ɸʚʜʝʝʚʩʢʠʡ, ɺ.ʂ. ɿʫʝʚ, ɻ.ʀ. ʠ ʃ.ʂ. ʂʘʯʝʚʩʢʠʝ, ɽ.ɸ. ɿʚʷʛʠʥʘ, ʀ.ʂ. 

ʂʦʢʦʜʟʝʝʚ, ʅ.ʀ. ʃʠʩʠʥʘ, ʉ.ɺ. ʄʘʟʫʨ, ʄ.ʉ. ʉʤʠʨʥʦʚ, ɸ.ɹ. ʍʠʩʘʤʫʪʜʠʥʦʚ, ɸ.ʌ. ʠ 

ɺ.ʌ. ʎʝʣʳʢʦʚʩʢʠʝ ʠ ʜʨ. ʆʩʥʦʚʳ ʪʝʢʪʦʥʠʢʠ ʠ ʛʣʘʚʥʳʭ ʩʪʨʫʢʪʫʨ ʨʝʛʠʦʥʘ ʟʘʣʦʞʝʥʳ 

ʨʘʙʦʪʘʤʠ ʆ.ɸ. ɻʣʠʢʦ, ʂ.ɺ. ɹʦʛʦʣʝʧʦʚʘ, ɻ.ʀ. ʂʠʨʠʯʝʥʢʦ, ʆ.ɸ. ɺʦʪʘʭ, ɽ.ʉ. ʇʦ-

ʩʪʝʣʴʥʠʢʦʚʘ ʠ ʜʨ.  

ʇʝʨʚʳʝ ʦʙʦʙʱʘʶʱʠʝ ʩʚʦʜʢʠ ʧʦ ʤʝʪʘʤʦʨʬʠʟʤʫ ʨʝʛʠʦʥʘ ʧʦʷʚʠʣʠʩʴ ʚ ʧʝʯʘʪʠ 
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ʚ 1960-70-ʭ ʛʦʜʘʭ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʲʸʤʦʢ ʤʘʩʰʪʘʙʦʚ 1:200 000 ʠ 

1:50000, ʯʪʦ ʧʦʣʫʯʠʣʦ ʦʪʨʘʞʝʥʠʝ ʥʘ çʂʘʨʪʝ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʬʘʮʠʡ ʉʉʉʈè 

(ʤʘʩʰʪʘʙ 1:7 500 000 [ɼʦʙʨʝʮʦʚ ʠ ʜʨ., 1966] ʠ çʉʭʝʤʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʝʪʘʤʦʨ-

ʬʠʯʝʩʢʠʭ ʪʠʧʦʚ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʥʘ ʱʠʪʘʭ ʠ ʩʢʣʘʜʯʘʪʳʭ ʦʙʣʘʩʪʷʭè 

(ʤʘʩʰʪʘʙ 1:5 000 000) [ʍʦʨʝʚʘ, 1966ʘ,ʙ]. ɺ 1977ʛ. ʦʧʫʙʣʠʢʦʚʘʥʘ çʂʘʨʪʘ ʤʝʪʘʤʦʨ-

ʬʠʟʤʘ ɸʟʠʠè (ʤʘʩʰʪʘʙ 1: 5 000 000) ʧʦʜ ʨʝʜʘʢʮʠʝʡ ʘʢʘʜ. ɺ.ʉ. ʉʦʙʦʣʝʚʘ. ʆʜʥʦʡ ʠʟ 

ʧʝʨʚʦʡ ʠ ʩʘʤʦʡ ʟʥʘʯʠʤʦʡ ʧʝʪʨʦʣʦʛʠʯʝʩʢʦʡ ʦʧʫʙʣʠʢʘʮʠʝʡ ʧʦ ʤʝʪʘʤʦʨʬʠʟʤʫ ʵʪʦʛʦ 

ʧʝʨʠʦʜʘ ʧʨʠʥʘʜʣʝʞʠʪ [ʋʰʘʢʦʚa, 1966] ʧʦ ʚʟʘʠʤʦʦʥʦʰʝʥʠʶ ʧʦʣʠʤʦʨʬʦʚ Al 2SiO5 

ʚ ʪʦʣʱʝ ʤʝʪʘʧʝʣʠʪʦʚ ʪʝʡʩʢʦʡ ʩʝʨʠʠ ʧʨʦʪʝʨʦʟʦʷ. 

ʇʝʨʚʳʝ ʢʘʨʪʳ ʧʦ ʟʘʘʥʛʘʨʩʢʦʡ ʯʘʩʪʠ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ ʩʦʩʪʘʚʣʝʥʳ ʊ.ʗ. 

ʂʦʨʥʝʚʳʤ: çʂʘʨʪʘ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʬʘʮʠʡè (ʤʘʩʰʪʘʙ 1:500 000; [ʂʦʨʥʝʚ, 1980] 

ʠ çʉʭʝʤʘ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʬʘʮʠʡ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘè (ʤʘʩʰʪʘʙ 1:100 000, 

[çɼʦʢʝʤʙʨʠʡʩʢʠʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳéè, 1986]. ʆʥʠ ʜʘʣʠ ʚʘʞʥʦʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʝ ʦ ʥʝʦʜʥʦʨʦʜʥʦʤ ʭʘʨʘʢʪʝʨʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨ-

ʬʠʟʤʘ, ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʢʨʘʪʢʠʤʠ ʩʚʝʜʝʥʠʷʤʠ, ʥʦ ʙʝʟ ʨʘʩʰʠʬʨʦʚʢʠ ʤʝʪʘʤʦʨʬʠ-

ʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʦ ʨʝʞʠʤʫ ʜʘʚʣʝʥʠʷ, ʪʘʢʞʝ ʥʝ ʙʳʣʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʪʝʢ-

ʪʦʥʠʯʝʩʢʘʷ ʧʦʟʠʮʠʷ, ʟʦʥʘʣʴʥʦʩʪʴ  ʠ ʚʦʟʨʘʩʪ ʤʝʪʘʤʦʨʬʠʟʤʘ.  

ʀʟ ʢʨʘʪʢʦʛʦ ʦʙʟʦʨʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʤʝʪʘʤʦʨʬʠʟʤ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ 

ʉɽʂ ʙʳʣ ʦʪʨʘʞʝʥ ʥʘ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʭ ʢʘʨʪʘʭ ʦʪ ʤʘʩʰʪʘʙʘ 1:750 000 ʜʦ ʤʘʩʰʪʘ-

ʙʘ 1:500 000, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʬʘʮʠʘʣʴʥʳʡ [ʌʘʮʠʠ ʤʝ-

ʪʘʤʦʨʬʠʟʤʘ., 1970; ʂʦʨʥʝʚ, 1980, 1986] ʠ ʬʦʨʤʘʮʠʦʥʥʳʡ  [ʍʦʨʝʚʘ, 1966 ʘ, ʙ] 

ʧʦʜʭʦʜʳ. 

ɺ 1994ʛ. ʘʚʪʦʨʦʤ ʨʘʟʨʘʙʦʪʘʥʘ çʂʘʨʪʘ ʤʝʪʘʤʦʨʬʠʟʤʘ ɿʘʘʥʛʘʨʴʷ ɽʥʠʩʝʡʩʢʦʛʦ 

ʢʨʷʞʘè (ʤʘʩʰʪʘʙ 1:500 000). ʇʨʠ ʝʸ ʩʦʩʪʘʚʣʝʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʭʝʤʘ ʬʘʮʠʡ ʅ.ʃ. 

ɼʦʙʨʝʮʦʚʘ ʩ ʩʦʘʚʪʦʨʘʤʠ [çʌʘʮʠʠ ʤʝʪʘʤʦʨʬʠʟʤʘéè, 1970, 1972, 1974)] ʠ ʣʝʛʝʥʜʘ 

ʢ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʘʨʪʝ ʤʝʪʘʤʦʨʬʠʟʤʘ ɸʟʠʠ [çʄʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ 

ɸʟʠʠè, 1977]. ʅʘ ʢʘʨʪʝ ʩ ʧʦʚʳʰʝʥʠʝʤ ʩʪʝʧʝʥʠ ʤʝʪʘʤʦʨʬʠʟʤʘ ʚʳʜʝʣʝʥʳ ʧʨʝʥʠʪ-

ʧʫʤʧʝʣʣʠʠʪʦʚʘʷ, ʟʝʣʝʥʦʩʣʘʥʮʝʚʘʷ, ʵʧʠʜʦʪ-ʘʤʬʠʙʦʣʠʪʦʚʘʷ ʠ ʘʤʬʠʙʦʣʠʪʦʚʘʷ ʬʘ-

ʮʠʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʠ ʨʦʛʦʚʠʢʠ, ʢʘʨʪʠʨʫʝʤʳʝ ʚʦʢʨʫʛ ʢʨʫʧʥʳʭ ʛʨʘ-

ʥʠʪʥʳʭ ʤʘʩʩʠʚʦʚ. ʇʦ ʜʘʚʣʝʥʠʶ ʤʝʪʘʤʦʨʬʠʪʳ ʧʦʜʨʘʟʜʝʣʝʥʳ ʥʘ ʢʦʤʧʣʝʢʩʳ ʥʠʟ-
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ʢʠʭ (ʧʣʫʪʦʥʦʤʝʪʘʤʦʨʬʠʟʤ ʚ ʩʚʷʟʠ ʩ ʛʨʘʥʠʪʦʠʜʘʤʠ), ʫʤʝʨʝʥʥʳʭ ʠ ʧʦʚʳʰʝʥʥʳʭ 

ʜʘʚʣʝʥʠʡ ʧʝʨʝʭʦʜʥʦʛʦ ʪʠʧʘ (ʨʝʛʠʦʥʘʣʴʥʳʡ ʤʝʪʘʤʦʨʬʠʟʤ), ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʟʦ-

ʥʘʣʴʥʦʩʪʴ, ʦʮʝʥʸʥ ʚʦʟʨʘʩʪ ʧʦʣʠʤʝʪʘʤʦʨʬʠʟʤʘ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʈ-ʊ ʫʩʣʦʚʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚʳʩʦʢʦʛʣʠʥʦʟʸʤʠʩʪʳʭ ʩʣʘʥʮʝʚ [ʂʦʟʣʦʚ, ʃʝʧʝʟʠʥ, 1995]. ʄʝʥʝʝ ʠʟʫ-

ʯʝʥʥʦʡ ʚ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʠ ʧʝʪʨʦʣʦʛʠʯʝʩʢʦʤ ʘʩʧʝʢʪʘʭ ʦʩʪʘʚʘʣʘʩʴ ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ 

ʨʝʛʠʦʥʘ. 

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʢʪʦʥʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʚ 1995-

2018ʛʛ. ʙʘʟʠʨʦʚʘʣʠʩʴ ʥʘ ʧʨʠʥʮʠʧʝ ʜʝʪʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʫʯʝʥʠʷ (ʧʝʪʨʦʛʨʘ-

ʬʠʯʝʩʢʠʝ, ʧʝʪʨʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠ ʧʨʝʮʠʟʠʦʥʥʳʝ ʠʟʦʪʦʧʥʦ-

ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ) ʩʪʨʘʪʠʛʨʘʬʠʠ, ʤʝʪʘʤʦʨʬʠʟʤʘ, ʤʘʛʤʘʪʠʟʤʘ ʠ ʪʝʢʪʦ-

ʥʠʢʠ 7-ʤʠ ʦʧʦʨʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʢʣʶʯʝʚʳʭ ʙʝʨʝʛʦʚʳʭ ʨʘʟʨʝʟʦʚ (ʨʝʢʠ ʊʝʷ, ʏʘʧʘ, 

ɻʘʨʝʚʢʘ, ʊʠʩ, ɸʥʛʘʨʘ, ɽʥʠʩʝʡ, ʊʘʩʝʝʚʘ, ʅʠʞʥʷʷ), ʚʳʜʝʣʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʨʝʛʠʦ-

ʥʘʣʴʥʳʭ ʛʝʦʣʦʛʦ-ʩʲʸʤʦʯʥʳʭ ʨʘʙʦʪ. ʇʨʦʚʦʜʠʣʠʩʴ ʦʥʠ ʩʦʚʤʝʩʪʥʦ ʩ ʣʘʙʦʨʘʪʦʨʠʝʡ 

ʤʝʪʘʤʦʨʬʠʟʤʘ ʠ ʤʝʪʘʩʦʤʘʪʠʟʤʘ ʀɻʄ ʉʆ ʈɸʅ (ʅʦʚʦʩʠʙʠʨʩʢ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦ-

ʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʪʝʢʪʦʥʠʢʝ, ʈ-ʊ-t-d ʧʘʨʘʤʝʪʨʘʤ ʧʦʣʠʤʝʪʘʤʦʨʬʠʟʤʘ ʎʝʥ-

ʪʨʘʣʴʥʦʛʦ, ʇʨʠʝʥʠʩʝʡʩʢʦʛʦ ʠ ʂʫʣʘʢʦʚʩʢʦʛʦ ʧʦʜʥʷʪʠʡ ʠ ʢʦʣʣʠʟʠʦʥʥʦʤʫ ʤʝʪʘ-

ʤʦʨʬʠʟʤʫ ʟʦʥʳ ʩʦʯʣʝʥʝʥʠʷ ʧʘʣʝʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʠ ʧʘʣʝʦʦʢʝʘʥʠʯʝʩʢʦʛʦ ʩʝʢʪʦ-

ʨʦʚ ʚ ʇʨʠʝʥʠʩʝʡʩʢʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʜʚʠʛʦʚʦʡ ʟʦʥʝ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ. ʂʨʦʤʝ 

ʪʦʛʦ, ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʜʠʩʢʫʩʩʠʦʥʥʦʛʦ ʚʦʧʨʦʩʘ ʦ ʚʳʜʝʣʝʥʠʠ ʚ ʛʘʨʝʚʩʢʦʤ ʤʝʪʘʢʦʤ-

ʧʣʝʢʩʝ ʇʨʠʝʥʠʩʝʡʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʧʦʨʦʜ ʥʝʦʘʨʭʝʡʩʢʦʛʦ? ʚʦʟʨʘʩʪʘ ʠ ʛʨʘʥʫʣʠʪʦʚʦʡ 

ʬʘʮʠʠ ʤʝʪʘʤʦʨʬʠʟʤʘ [ʂʘʯʝʚʩʢʠʡ ʠ ʜʨ., 1994; ʂʘʯʝʚʩʢʠʡ ʠ ʜʨ., 1999; ʂʘʯʝʚʩʢʠʡ, 

ɿʫʝʚ, 2005 ʠ ʜʨ.] ʢ ʶʛʫ ʦʪ ʉɽʂ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʚʝʜʝʥʳ ʨʝʚʠʟʠʦʥʥʳʝ ʧʝʪʨʦʣʦ-

ʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠ ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʥʝʡʩʦʚʦ-ʛʨʘʥʫʣʠʪʦʚʦʛʦ 

ɸʥʛʘʨʦ-ʂʘʥʩʢʦʛʦ ʙʣʦʢʘ ʚ ʨʘʟʨʝʟʘʭ ʣʝʚʦ- ʠ ʧʨʘʚʦʙʝʨʝʞʴʷ ʨ. ɽʥʠʩʝʡ ʠ ʝʸ ʧʨʠʪʦʢʘ, ʨ. 

ʂʘʥ [ʃʠʭʘʥʦʚ ʠ ʜʨ.,  2015, 2017;  ʂʦʟʣʦʚ ʠ ʜʨ., 2021].  

ʇʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʨʠʤʝʥʝʥʳ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʠ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ, ʠʤʝʶʱʠʭ ʛʝʦʠʥʜʠʢʘʪʦʨʥʦʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʪʠʧʦʚ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʦʚ. 

ʊʠʧʠʟʘʮʠʷ ʤʝʪʘʢʦʤʧʣʝʢʩʦʚ [ʂʦʟʣʦʚ, 2017ʘ] ʦʩʥʦʚʘʥʘ ʥʘ ʩʭʝʤʝ ʬʘʮʠʡ ʤʝʪʘʤʦʨ-

ʬʠʟʤʘ [ɼʦʙʨʝʮʦʚ ʠ ʜʨ., 1970, 1972, 1974; ʈʝʚʝʨʜʘʪʪʦ, 1970] ʠ ʫʯʠʪʳʚʘʝʪ ʛʝʦʪʝʨ-
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ʤʠʯʝʩʢʠʡ ʛʨʘʜʠʝʥʪ (dT/dHÜʉ/ʢʤ), ʧʦʢʘʟʳʚʘʶʱʠʡ ʠʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫ-

ʨʳ ʚ ʢʦʨʝ ʧʦ ʛʣʫʙʠʥʝ (ʠ ʧʦ ʣʘʪʝʨʘʣʠ) ʠ ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʡ ʩ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʧʨʦ-

ʮʝʩʩʘʤʠ (ʨʠʬʪʦʛʝʥʝʟ, ʥʘʜʚʠʛʠ, ʧʦʜʥʷʪʠʷ). ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘʤʠ ʥʦʚʘʷ ʣʝʛʝʥʜʘ ʠ 

çʉʭʝʤʘ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʝʢʪʦʥʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʜʦʢʝʤʙʨʠʷ ɽʥʠ-

ʩʝʡʩʢʦʛʦ ʢʨʷʞʘè (ʨʠʩ. 2) ʫʯʠʪʳʚʘʝʪ ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʟʦʥʘʣʴʥʦʩʪʴ ʠ ʙʘʟʠʨʫʝʪʩʷ ʥʘ 

ʨʘʩʯʣʝʥʝʥʠʠ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ʧʨʝʜʝʣʘʭ ʩʝʢʪʦʨʦʚ: ʧʘʣʝʦʢʦʥʪʠʥʝʥ-

ʪʘʣʴʥʦʛʦ (ʇʂʉ), ʧʨʠʥʘʜʣʝʞʘʱʝʛʦ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʝ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ, ʠ ʧʘ-

ʣʝʦʦʢʝʘʥʠʯʝʩʢʦʛʦ (2, ʇʆʉ) ï ʩʣʦʞʝʥʥʦʛʦ ʀʩʘʢʦʚʩʢʦ-ʇʨʝʜʠʚʠʥʩʢʠʤ ʥʝʦʧʨʦʪʝʨʦ-

ʟʦʡʩʢʠʤ ʤʝʪʘʦʩʪʨʦʚʦʜʫʞʥʦ-ʤʝʪʘʦʬʠʦʣʠʪʦʚʳʤ ʪʝʨʨʝʡʥʦʤ (ʘʣʣʦʭʪʦʥ) ʉʘʷʥʦ-

ɽʥʠʩʝʡʩʢʦʛʦ ʘʢʨʝʮʠʦʥʥʦʛʦ ʧʦʷʩʘ [ʅʦʞʢʠʥ ʠ ʜʨ., 2004]. ʂʦʥʚʝʨʛʝʥʪʥʦʡ ʛʨʘʥʠʮʝʡ 

ʤʝʞʜʫ ʥʠʤʠ ʷʚʣʷʝʪʩʷ ʇʨʠʝʥʠʩʝʡʩʢʠʡ ʛʣʫʙʠʥʥʳʡ ʨʘʟʣʦʤ (ʥʘʜʚʠʛ) ï ʇʨʠʝʥʠʩʝʡ-

ʩʢʘʷ ʨʝʛʠʦʥʘʣʴʥʘʷ ʩʜʚʠʛʦʚʘʷ ʟʦʥʘ [ʂʦʟʣʦʚ ʠ ʜʨ.,  2011, 2012; ʂʦʟʣʦʚ, 2020]. 

ʈʘʩʩʯʠʪʘʥʳ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʛʝʦʪʝʨʤʠʯʝʩʢʦʛʦ ʛʨʘʜʠʝʥʪʘ ʜʣʷ ʪʠʧʦʚ ʤʝ-

ʪʘʤʦʨʬʠʟʤʘ: ʜʣʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʘʥʜʘʣʫʟʠʪ-ʩʠʣʣʠʤʘʥʠʪʦʚʦʛʦ ʪʠʧʘ 

(LP/HT) ï dT/dH=20-30Üʉ/ʢʤ, ʜʣʷ ʟʦʥʘʣʴʥʦʛʦ ʧʣʫʪʦʥʦʤʝʪʘʤʦʨʬʠʟʤʘ (LP/HT) ï 

dT/dH=100Üʉ/ʢʤ) ʧʦ ʛʣʫʙʠʥʝ ʠ ʜʠʩʣʦʢʘʮʠʦʥʥʦʛʦ (ʢʦʣʣʠʟʠʦʥʥʦʛʦ) ʢʠʘʥʠʪ-

ʩʠʣʣʠʤʘʥʠʪʦʚʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ (MP/ʅT) ï dT/dH ʦʪ 2.5 ʜʦ 12Üʉ/ʢʤ ʧʦ ʣʘʪʝʨʘʣʠ 

[ʈʝʚʝʨʜʘʪʪʦ, 1973; ʃʠʭʘʥʦʚ ʠ ʜʨ., 2010, 2011, 2012, 2014]. ɺ ʧʘʣʝʦʢʦʥʪʠʥʝʥʪʘʣʴ-

ʥʦʤ ʩʝʢʪʦʨʝ ʚʳʜʝʣʝʥʳ ʘʥʜʘʣʫʟʠʪ-ʩʠʣʣʠʤʘʥʠʪʦʚʘʷ (LP/HT) ʠ ʢʠʘʥʠʪ-

ʩʠʣʣʠʤʘʥʠʪʦʚʘʷ (MP/ʅT) ʪʠʧʳ ʟʦʥʘʣʴʥʦʩʪʠ [Hietanen, 1967], ʠ ʢʦʤʧʣʝʢʩʳ ʧʦʚʳ-

ʰʝʥʥʳʭ ʜʘʚʣʝʥʠʡ (ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʤʝʞʜʫ MP/ʅT ʠ HP/ʅT). ʃʦʢʘʣʴʥʳʝ ʢʦʤ-

ʧʣʝʢʩʳ Ky-Sil ʪʠʧʘ ʦʪʥʝʩʝʥʳ ʢ ʜʠʩʣʦʢʘʮʠʦʥʥʦʤʫ ʪʠʧʫ ʤʝʪʘʤʦʨʬʠʟʤʘ, ʢʦʪʦʨʳʡ 

ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʢʦʣʣʠʟʠ-

ʦʥʥʳʡ ʤʝʪʘʤʦʨʬʠʟʤ [Kusznir, Park, 1983; ʈʝʚʝʨʜʘʪʪʦ, ʐʝʧʣʝʚ, 1998; ʈʝʚʝʨʜʘʪʪʦ ʠ 

ʜʨ., 2017 ʠ ʜʨ.]. ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʠ ʧʝʪʨʦʣʦʛʠʯʝʩʢʠʝ ʠʥʜʠʢʘʪʦʨʳ ʦʙʦʩʥʦ-

ʚʘʥʠʷ ʜʠʩʣʦʢʘʮʠʦʥʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʩʣʝʜʫʶʱʠʝ: ʘ) ʜʠʥʘʤʦʤʝʪʘʤʦʨʬʠʟʤ 

ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʥʠʟʢʦʙʘʨʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʩ ʚʳʜʝʣʝʥʠʝʤ ʚʥʝʰʥʝʡ, ʮʝʥʪʨʘʣʴʥʦʡ 

ʠ ʚʥʫʪʨʝʥʥʝʡ ʟʦʥ ʧʦ ʤʝʨʝ ʧʦʚʳʰʝʥʠʷ ʤʝʪʘʤʦʨʬʠʟʤʘ ʠ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʥʘʜʚʠʛʘʤ; 

ʙ) ʜʠʩʣʦʢʘʮʠʦʥʥʳʡ ʪʠʧ ʤʝʪʘʤʦʨʬʠʟʤʘ, ʩʚʷʟʘʥʥʳʡ ʩ ʧʝʨʝʤʝʱʝʥʠʷʤʠ ʢʨʫʧʥʳʭ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʙʣʦʢʦʚ, ʪʨʘʩʩʠʨʫʝʪʩʷ ʣʦʢʘʣʴʥʳʤʠ ʟʦʥʘʤʠ ʧʦʟʜʥʠʭ ʙʣʘʩʪʦʤʠʣʦ- 
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ʈʠʩʫʥʦʢ 2 ï ʉʭʝʤʘ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʪʝʢʪʦʥʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ (ʩʦʩʪʘʚʠʣ ʇ.ʉ. ʂʦʟʣʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ [çɼʦ-

ʢʝʤʙʨʠʡʩʢʠʝéè, 1986; ʅʦʞʢʠʥ, ʊʫʨʢʠʥʘ, 1993; ʂʘʯʝʚʩʢʠʡ, ɿʫʝʚ, 2005; ʃʠʭʘʥʦʚ ʠ 

ʜʨ., 2014 ʠ ʜʨ.]). 

1 ï ʆʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ ʬʘʥʝʨʦʟʦʡʩʢʦʛʦ ʯʝʭʣʘ. 2-8 ï ʇʘʣʝʦʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʩʝʢʪʦʨ. ʉʝʨʠʠ ʦʩʘ-

ʜʦʯʥʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ: 2 - ʦʩʣʷʥʩʢʘʷ ʠ ʰʠʨʦʢʠʥʩʢʘʷ (NP3), 3 - ʪʫʥʛʫʩʠʢʩʢʘʷ (NP3), 4 -

ʩʫʭʦʧʠʪʩʢʘʷ (MP-NP2), 5 - ʪʝʡʩʢʘʷ ʠ ʩʫʭʦʧʠʪʩʢʘʷ ʦʙʲʝʜʠʥʸʥʥʳʝ (PP2 - MP), 6 - ʛʘʨʝʚʩʢʘʷ ʠ ʥʝʤ-

ʪʠʭʠʥʩʢʘʷ ʪʦʣʱʠ ʦʙʲʝʜʠʥʝʥʥʳʝ (PP1), 7 - ʝʥʠʩʝʡʩʢʘʷ (PP2), 8 - ʢʘʥʩʢʘʷ (NA?-PP). 9-15 ï

ʈʝʛʠʦʥʘʣʴʥʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʢʨʘʝʚʦʡ ʯʘʩʪʠ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ (ʥʦʤʝʨ ʥʘ ʩʭʝʤʝ):  

9-10 ï ʢʦʤʧʣʝʢʩʳ ɸʥʛʘʨʦ-ʂʘʥʩʢʦʛʦ ʚʳʩʪʫʧʘ, ʖʞʥʦ-ɽʥʠʩʝʡʩʢʠʡ ʢʨʷʞ:   
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9 - ʂʘʥʩʢʠʡ ʯʘʨʥʦʢʠʪ-ʛʨʘʥʫʣʠʪʦʚʳʡ (I, 1900-1750 ʤʣʥ ʣʝʪ), ʪʦʯʢʠ ʧʨʦʷʚʣʝʥʠʷ ʫʣʴʪʨʘʚʳʩʦʢʦ-

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ (UHT) ʤʝʪʘʤʦʨʬʠʟʤʘ (1850-1750 ʤʣʥ ʣʝʪ) (ʘ), ʥʘʭʦʜʦʢ ʦʨʪʦʧʠʨʦʢʩʝʥ-

ʩʠʣʣʠʤʘʥʠʪʦʚʳʭ ʘʩʩʦʮʠʘʮʠʡ (ʙ), ʥʘʭʦʜʦʢ ʵʢʣʦʛʠʪʦʧʦʜʦʙʥʳʭ (ʚ) ʠ ʘʥʜʘʣʫʟʠʪʩʦʜʝʨʞʘʱʠʭ (ʛ) 

ʧʦʨʦʜ; 10 - ɽʥʠʩʝʡʩʢʠʡ ʤʠʛʤʘʪʠʪ-ʘʤʬʠʙʦʣʠʪʦ-ʛʥʝʡʩʦʚʳʡ (II, ʘʤʬʠʙʦʣʠʪʦʚʘʷ ʠ ʵʧʠʜʦʪ-

ʘʤʬʠʙʦʣʠʪʦʚʘʷ ʬʘʮʠʠ, MP-NP3?; 750 (?) ʤʣʥ ʣʝʪ); 11-13 ï ʊʝʢʪʦʥʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢ-

ʩʳ ʛʨʝʥʚʠʣʴʩʢʦʡ ʦʨʦʛʝʥʠʠ, ʉʝʚʝʨʦ-ɽʥʠʩʝʡʩʢʠʡ ʢʨʷʞ: 11- ɻʘʨʝʚʩʢʠʡ ʧʝʨʝʭʦʜʥʳʭ ʜʘʚʣʝʥʠʡ ʦʪ 

ʫʤʝʨʝʥʥʳʭ MP/HT ï ʢ ʧʦʚʳʰʝʥʥʳʤ, ʤʝʞʜʫ  MP/HT  ʠ HP/HT (III , 1050-850 ʤʣʥ ʣʝʪ); 12 - ʥʠʟ-

ʢʦʙʘʨʠʯʝʩʢʠʝ ʟʦʥʘʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʘʥʜʘʣʫʟʠʪ-ʩʠʣʣʠʤʘʥʠʪʦʚʦʛʦ ʪʠʧʘ LP/HT: ʊʝʡʩʢʠʡ (IV, 

973-953 ʤʣʥ ʣʝʪ), ʇʨʠʘʥʛʘʨʩʢʠʡ (V, 1180-850 ʤʣʥ ʣʝʪ); 13 ï ʙʘʡʢʘʣʠʜʳ, ʣʦʢʘʣʴʥʦ ʥʘʣʦʞʝʥʥʳʝ 

ʥʘ ʛʨʝʥʚʝʣʣʠʜʳ: ʘ) ʥʠʟʢʦʙʘʨʠʯʝʩʢʠʝ ʧʣʫʪʦʥʦʤʝʪʘʤʦʨʬʠʟʤʘ (864-861 ʠ 750 ʤʣʥ ʣʝʪ), ʙ) ʫʤʝ-

ʨʝʥʥʦ ʙʘʨʠʯʝʩʢʠʝ MP/HT ʩʠʥʢʦʣʣʠʟʠʦʥʥʳʝ ʙʣʘʩʪʦʤʠʣʦʥʠʪʳ ʢʠʘʥʠʪ-ʩʠʣʣʠʤʘʥʠʪʦʚʦʛʦ ʪʠʧʘ 

(864-851; 800 ʠ 600 ʤʣʥ ʣʝʪ). 14 ï ʧʦʟʜʥʝʥʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠʝ (NP3) ʢʦʤʧʣʝʢʩʳ ʙʘʡʢʘʣʠʜ ʟʝʣʝʥʦ-

ʩʣʘʥʮʝʚʦʛʦ ï ʜʦʟʝʣʝʥʦʩʣʘʥʮʝʚʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ, ʥʝʨʘʩʯʣʝʥʸʥʥʳʝ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ: ɸʥʛʘʨʦ-

ʇʠʪʩʢʠʡ (VI), ɸʥʛʘʨʦ-ʊʠʩʩʢʠʡ (VII ) (800-600 ʤʣʥ ʣʝʪ). 15 ï ʢʦʤʧʣʝʢʩʳ ʧʨʝʥʠʪ-

ʧʫʤʧʝʣʣʠʠʪʦʚʦʡ ʬʘʮʠʠ ʨʠʬʪʦʛʝʥʥʦ-ʜʝʧʨʝʩʩʠʦʥʥʳʭ ʟʦʥ (VIII , NP3). 16-17 ï ʇʘʣʝʦʦʢʝʘʥʠʯʝʩʢʠʡ 

ʩʝʢʪʦʨ: 16 ï ʉʠʥʘʢʢʨʝʮʠʦʥʥʳʝ ʘʧʦʦʩʪʨʦʚʦʜʫʞʥʳʝ ʠ ʘʧʦʦʬʠʦʣʠʪʦʚʳʝ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʢʦʤ-

ʧʣʝʢʩʳ ʇʨʠʝʥʠʩʝʡʩʢʦʛʦ ʧʦʷʩʘ (NP3): ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʝʣʝʥʦʩʣʘʥʮʝʚʳʝ, ʥʝʨʘʩʯʣʝʥʸʥʥʳʝ ʧʦ 

ʪʝʤʧʝʨʘʪʫʨʝ ʩ ʣʦʢʘʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚ ʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʡ ï ʀʩʘʢʦʚʩʢʠʡ ʤʝ-

ʪʘʦʩʘʜʦʯʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʳʡ (IX), ɹʦʨʠʩʠʭʠʥʩʢʠʡ ʤʝʪʘʙʘʟʠʪ-ʫʣʴʪʨʘʙʘʟʠʪʦʚʳʡ (X); ʖʢʩʝʝʚʩʢʠʡ 

ʤʝʪʘʦʩʘʜʦʯʥʦ-ʙʘʟʠʪʦʚʳʡ (XI) ʦʪ ʟʝʣʝʥʦʩʣʘʥʮʝʚʦʡ ʜʦ ʘʤʬʠʙʦʣʠʪʦʚʦʡ ʬʘʮʠʡ (610-600-ʤʣʥ ʣʝʪ); 

17 - ʩʠʥʢʦʣʣʠʟʠʦʥʥʳʝ ʣʦʢʘʣʴʥʳʝ ʧʨʝʜʚʝʥʜʩʢʠʝ (620-600 ʤʣʥ ʣʝʪ) HP/HT ʙʣʘʩʪʦʤʠʣʦʥʠʪʳ 

ʇʨʠʝʥʠʩʝʡʩʢʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʜʚʠʛʦʚʦʡ ʟʦʥʳ, ʘ) ʘʧʦʙʘʟʠʪʦʚʳʝ, c ʨʝʣʠʢʪʘʤʠ HP/LT ʤʝʪʘʤʦʨ-

ʬʠʟʤʘ (ʙ) ʘʧʦʧʝʣʠʪʦʚʳʝ. 18-25 ï ɺʘʞʥʝʡʰʠʝ ʜʦʧʘʣʝʦʟʦʡʩʢʠʝ ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʬʦʨʤʘʮʠʠ ʠ ʢʦʤ-

ʧʣʝʢʩʳ, ʠʭ ʚʦʟʨʘʩʪ: 18 - ʤʝʪʘʧʠʨʦʢʩʝʥʠʪ-ʘʥʦʨʪʦʟʠʪ-ʛʘʙʙʨʦʚʘʷ, ʂʠʤʙʠʨʩʢʠʡ (ɿʠʤʦʚʝʡʥʠʥʩʢʠʡ 

ʤʘʩʩʠʚ, PP), 19 - ʤʠʛʤʘʪʠʪ-ʛʨʘʥʠʪʦʚʘʷ, ʊʘʨʘʢʩʢʠʡ ʢʦʣʣʠʟʠʦʥʥʳʡ (1950-1750 ʤʣʥ ʣʝʪ); 20 -

ʛʨʘʥʠʪʦ-ʛʥʝʡʩʦʚʘʷ,  ɻʘʨʝʚʩʢʠʡ (1812-1750 ʤʣʥ ʣʝʪ) ʠ ʊʝʡʩʢʠʡ (950 ʤʣʥ ʣʝʪ), 21 - ʤʘʬʠʪ-

ʫʣʴʪʨʘʤʘʬʠʪʦʚʘʷ ʨʠʬʪʦʛʝʥʥʘʷ, ʈʳʙʠʥʩʢʦ-ʇʘʥʠʤʙʠʥʩʢʠʡ ʚʫʣʢʘʥʠʯʝʩʢʠʡ ʧʦʷʩ (Mʈ, ʜʨʝʚʥʝʝ 

1100 ʤʣʥ ʣʝʪ), 22-ʛʨʘʥʠʪʦʠʜʥʘʷ, ʢʦʤʧʣʝʢʩʳ: ʘ) ʥʝʤʪʠʭʠʥʩʢʠʡ ʨʠʬʪʦʛʝʥʥʳʡ ʧʣʘʛʠʦʛʥʝʡʩʦ-

ʛʨʘʥʠʪʥʳʡ (1380 ʤʣʥ ʣʝʪ); ʙ) ʢʦʣʣʠʟʠʦʥʥʳʝ, ʪʝʡʩʢʠʡ (880-865 ʤʣʥ ʣʝʪ), ʚ) ʧʦʩʪʢʦʣʣʠʟʠʦʥʥʳʝ 

ʘʷʭʪʠʥʩʢʠʡ (760-750 ʤʣʥ ʣʝʪ), ʛʣʫʰʠʭʠʥʩʢʠʡ (750-720 ʤʣʥ ʣʝʪ); ʛ) ʘʥʦʨʦʛʝʥʥʳʡ ʪʘʪʘʨʩʢʠʡ (730; 

650-630 ʤʣʥ ʣʝʪ),  23-ʦʩʪʨʦʚʦʜʫʞʥʘʷ ʩ ʧʣʘʛʠʦʛʨʘʥʠʪʘʤʠ (700-630 ʤʣʥ ʣʝʪ) ʠ ʦʬʠʦʣʠʪʦʚʘʷ, ʦʙʲ-

ʝʜʠʥʸʥʥʳʝ (Nʈ3), 24-ʥʝʬʝʣʠʥʦʚʳʭ ʩʠʝʥʠʪʦʚ (NP3). 25- ʅʝʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʝ ʤʘʩʩʠʚʳ ʛʨʘʥʠ-

ʪʦʠʜʦʚ, ʧʦʩʪʘʢʢʨʝʮʠʦʥʥʳʝ: (ʘ) ʆʩʠʥʦʚʩʢʠʡ (550-540 ʤʣʥ ʣʝʪ), (ʙ) ʂʘʥʩʢʠʡ (511-455 ʤʣʥ ʣʝʪ). 

26-27 ï ʟʦʥʳ ʨʝʛʠʦʥʘʣʴʥʳʭ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ: 26 ï ʨʘʟʣʦʤʳ: ɸʢʠʥʦʚʩʢʠʡ (ɸ-ɸ), ɸʥʛʘʨʩʢʠʡ 

(ɹ-ɹ); 27- ʨʝʛʠʦʥʘʣʴʥʴʥʳʝ ʩʜʚʠʛʦʚʳʝ (ʰʦʚʥʳʝ) ʟʦʥʳ (ʚ ʢʨʫʞʢʘʭ), (ʘ) ʇ - ʇʨʠʝʥʠʩʝʡʩʢʘʷ (ɺ-ɺ); 

ʀʊ- ʀʰʠʤʙʠʥʩʢʦ-ʊʘʪʘʨʩʢʦ-ʂʘʥʩʢʘʷ, ʚ ʝʸ ʢʦʥʪʫʨʘʭ ʙʫʢʚʘʤʠ ʚ ʨʦʤʙʘʭ ʦʙʦʟʥʘʯʝʥʳ ʩʝʢʪʦʨʘ ʚ 

ʧʨʝʜʝʣʘʭ ʉɽʂ: ʩ - ʩʝʚʝʨʥʳʡ, ʮ - ʮʝʥʪʨʘʣʴʥʳʡ, ʶ - ʶʞʥʳʡ (ɻ-ɻ). 28 ï ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʛʨʘʥʠʮʳ: 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ (ʘ), ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ (ʙ), ʤʝʞʜʫ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ (ʚ). 29 ï ʢʚʘʜ-

ʨʘʪʠʢʠ, ʦʧʦʨʥʳʝ ʦʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ [ʃʠʭʘʥʦʚ ʠ ʜʨ., 2014]. 30 ï ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʙʣʦʢʠ (ʚ 

ʢʚʘʜʨʘʪʘʭ): ɸʥʛʘʨʦ-ʂʘʥʩʢʠʡ (1), ʎʝʥʪʨʘʣʴʥʦʝ (2) ʠ ʇʨʠʝʥʠʩʝʡʩʢʦʝ (3) ʧʦʜʥʷʪʠʷ, ɺʦʩʪʦʯʥʳʡ 

ʧʨʠʧʣʘʪʬʦʨʤʝʥʥʳʡ ʙʣʦʢ (4); ʀʩʘʢʦʚʩʢʦ-ʇʨʝʜʠʚʠʥʩʢʠʡ ʪʝʨʨʝʡʥ ʉʘʷʥʦ-ɽʥʠʩʝʡʩʢʦʛʦ ʘʢʢʨʝʮʠ-

ʦʥʥʦʛʦ ʧʦʷʩʘ (5). ɺʨʝʟʢʘ (ʘ): ʧʦʣʦʞʝʥʠʝ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ ʚ ʩʪʨʫʢʪʫʨʝ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ. 

ʪʦʚ ʫʤʝʨʝʥʥʳʭ ʜʘʚʣʝʥʠʡ, ʥʘʣʦʞʝʥʥʳʭ ʥʘ ʤʝʪʘʤʦʨʬʠʪʳ ʥʠʟʢʠʭ ʜʘʚʣʝʥʠʡ ʨʘʥʥʝʡ 

ʩʪʘʜʠʠ; ʚ) ʣʦʢʘʣʴʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʟʦʥ ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚ (ʤʦʱʥ. 5-7ʢʤ), ʘʩʠʤʤʝʪ-
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ʨʠʯʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ (ʚ ʧʨʦʪʠʚʦʚʝʩ ʩʠʤʤʝʪʨʠʯʥʦ-ʟʦʥʘʣʴʥʦʤʫ), ʦʛʨʘʥʠʯʝʥʥʘʷ 

ʥʘʜʚʠʛʘʤʠ; ʛ) ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚ, ʭʘʨʘʢ-

ʪʝʨʥʳʝ ʜʣʷ çshʝar-zonesè (ʨʘʟʣʠʥʟʦʚʘʥʠʝ ʠ ʨʘʟʨʳʚ ʩʧʣʦʰʥʦʩʪʠ ʤʠʥʝʨʘʣʦʚ, ʠʭ ʜʝ-

ʬʦʨʤʘʮʠʷ, ʪʝʥʠ ʜʘʚʣʝʥʠʷ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʦʛʦ ʢʚʘʨʮʘ; ʟʘʤʝʱʝʥʠʝ ʘʥʜʘʣʫʟʠʪʘ 

ʢʠʘʥʠʪʦʤ (ʧʘʨʘʤʦʨʬʦʟʳ), ʢʠʘʥʠʪʦʤ, ʩʪʘʚʨʦʣʠʪʦʤ, ʤʫʩʢʦʚʠʪʦʤ ʠ ʛʨʘʥʘʪʦʤ (ʧʩʝʚ-

ʜʦʤʦʨʬʦʟʳ, ʣʠʥʟʦʚʠʜʥʦʝ ʩʪʨʦʝʥʠʝ), S-ʦʙʨʘʟʥʳʝ ʠ ʩʪʨʫʢʪʫʨʳ ñʩʥʝʞʥʦʛʦ ʢʦʤʘò 

ʛʨʘʥʘʪʦʚ, ñʢʠʥʢò- ʩʪʨʫʢʪʫʨʳ ʩʣʶʜ ʠ ʜʨ.); ʜ) ʫʚʝʣʠʯʝʥʠʝ ʛʨʦʩʩʫʣʷʨʦʚʦʛʦ ʢʦʤʧʦ-

ʥʝʥʪʘ ʚ ʢʨʘʷʭ ʛʨʘʥʘʪʦʚ ʠ ʧʦʥʠʞʝʥʠʝ ʦʩʥʦʚʥʦʩʪʠ ʧʣʘʛʠʦʢʣʘʟʘ ʦʪ ʮʝʪʨʘ ʢ ʢʨʘʶ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʢ ʥʘʜʚʠʛʘʤ; ʝ) ʩʘʤʳʡ ʥʠʟʢʠʡ ʛʝʦʪʝʨʤʠʯʝʩʢʠʡ ʛʨʘʜʠʝʥʪ (dT/dH ʦʪ 

2,5 ʜʦ 12Üʉ/ʢʤ) ʩʨʝʜʠ ʜʨʫʛʠʭ ʪʠʧʦʚ ʤʝʪʘʤʦʨʬʠʟʤʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʡ ʦ ʧʦʯʪʠ 

ʠʟʦʪʝʨʤʠʯʝʩʢʦʤ ʤʝʪʘʤʦʨʬʠʟʤʝ ʧʦʨʦʜ ʧʨʠ ʨʦʩʪʝ ʜʘʚʣʝʥʠʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ 

ʥʘʜʚʠʛʘʤ; ʞ) ʟʘʧʘʜʥʘʷ ʠ ʚʦʩʪʦʯʥʘʷ ʚʝʨʛʝʥʪʥʦʩʪʴ ʩʠʥʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚʳʭ ʥʘʜʚʠ-

ʛʦʚ ʠ ʠʭ ʜʠʩʢʨʝʪʥʦʩʪʴ ʚʦ ʚʨʝʤʝʥʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ~ 850 ʠ ~ 800 ʤʣʥ ʣʝʪ ʥʘʟʘʜ 

[ʃʠʭʘʥʦʚ ʠ ʜʨ., 2006, 2007; ʃʠʭʘʥʦʚ ʠ ʜʨ., 2008; Kozlov,  2020]. 

ʄʠʥʝʨʘʣʴʥʳʝ ʧʘʨʘʛʝʥʝʟʠʩʳ ʧʦʣʠʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ ʫʩʪʘʥʦʚʣʠʚʘʣʠʩʴ 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. ʊʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʤʝʪʘʤʦʨʬʠʟʤʘ (ʧʘʨʘ-

ʤʝʪʨʳ ñʊò ʠ ñʈò) ʧʦʣʫʯʝʥʳ ʥʘ ʦʩʥʦʚʝ ʤʠʢʨʦʟʦʥʜʦʚʳʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ ʩʦʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʤʠʥʝʨʘʣʦʚ ʠ ʠʭ ʟʦʥʘʣʴʥʦʩʪʠ ʧʨʝʠʤʫ-

ʱʝʩʪʚʝʥʥʦ ʤʝʪʘʧʝʣʠʪʦʚ ʠ ʤʝʪʘʙʘʟʠʪʦʚ (ʤʠʢʨʦʟʦʥʜ Cameca-100, ʀɻʄ ʉʆ ʈɸʅ, 

ʅʦʚʦʩʠʙʠʨʩʢ), ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʛʝʦʪʝʨʤʦʙʘʨʦʤʝʪʨʠʠ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʥʳʭ ʚ ʨʷʜʝ ʨʘʙʦʪ [ʂʦʟʣʦʚ ʠ ʜʨ., 2012; ʃʠʭʘʥʦʚ ʠ ʜʨ., 

2015 ʠ ʜʨ.; ʇʨʠʣ. 3)]. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʮʝʥʦʢ ʈ-ʊ ʫʩʣʦʚʠʡ ʤʝʪʘʤʦʨʬʠʟʤʘ ʠ ʧʦ-

ʩʪʨʦʝʥʠʷ ʈ-ʊ-t ʪʨʝʥʜʦʚ ʵʚʦʣʶʮʠʠ ʤʝʪʘʧʝʣʠʪʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʠʟʚʝʩʪʥʳʝ 

ʤʠʥʝʨʘʣʴʥʳʝ ʛʝʦʪʝʨʤʦʙʘʨʦʤʝʪʨʳ  [Powell, Holland, 1994] ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʤʦʜʝʣʷʤʠ ʩʤʝʰʝʥʠʷ, ʩʦʛʣʘʩʦʚʘʥʥʘʷ ʙʘʟʘ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʢʦʤʧʴʶ-

ʪʝʨʥʳʝ ʧʨʦʛʨʘʤʤʳ PTPATH [Gerya, Perchuk, 1990; Spear et al.,1991] ʠ  

MATHEMATICA 5.0 [Wolfram, 2003]. ɼʣʷ ʙʝʟʛʨʘʥʘʪʦʚʳʭ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦ-

ʨʦʜ ʜʘʚʣʝʥʠʝ ʦʧʨʝʜʝʣʷʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭ ʤʦʜʠʬʠʢʘʮʠʡ Bt-Ms-Chl ʛʝʦʙʘʨʦ-

ʤʝʪʨʘ [Powell, Evans, 1983;  Bucher-Nurminen, 1987]. ʆʮʝʥʢʠ ʪʝʤʧʝʨʘʪʫʨ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʣʠʙʨʦʚʢʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʦʜʝʣʠ ʩʤʝʰʝʥʠʷ 
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ʜʣʷ Bt-Ms ʛʝʦʪʝʨʤʦʤʝʪʨʘ [Hoisch, 1989]. ɼʣʷ ʛʨʘʥʘʪʩʦʜʝʨʞʘʱʠʭ ʧʦʨʦʜ ʤʘʢʩʠ-

ʤʘʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʣʠʙʨʦʚʦʢ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʦʜʝʣʝʡ ʩʤʝʰʝʥʠʷ ʜʣʷ Grt-Bt ʛʝʦʪʝʨʤʦʤʝʪʨʘ [Ferry, Spear, 1978] 

ʠ Grt-Bt-Ms-Pl ʛʝʦʙʘʨʦʤʝʪʨʘ [Powell, Evans, 1983]. ʕʪʠ ʚʝʣʠʯʠʥʳ ʩʦʧʦʩʪʘʚʣʷʣʠʩʴ 

ʩ ʦʮʝʥʢʘʤʠ ʪʝʤʧʝʨʘʪʫʨ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʢʘʣʠʙʨʦʚʦʢ ʜʣʷ Grt-Bt ʛʝʦʪʝʨ-

ʤʦʤʝʪʨʘ [Ferry, Spear, 1978; Perchuk, Lavrentôeva, 1983] ʠ Pl-Ms [Green, Usdansk, 

1986b] ʛʝʦʪʝʨʤʦʤʝʪʨʘ. ʂʦʥʪʨʦʣʴ ʦʮʝʥʦʢ ʜʘʚʣʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʢʘʣʠʙʨʦʚʢʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʦʜʝʣʠ ʩʤʝʰʝʥʠʷ ʜʣʷ Grt-Bt-Ms-Pl ʛʝʦʙʘ-

ʨʦʤʝʪʨʘ [Hoisch, 1990; Ghent, Stout, 1981]. ɼʣʷ ʘʤʬʠʙʦʣ-ʧʣʘʛʠʦʢʣʘʟʦʚʳʭ (ʤʝʪʘʙʘ-

ʟʠʪʦʚʳʭ) ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʤʠʥʝʨʘʣʴ-

ʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʩ ʛʨʘʥʘʪʦʤ, ʜʘʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭ ʤʦʜʠʬʠʢʘ-

ʮʠʡ ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʦʛʦ ʛʝʦʙʘʨʦʤʝʪʨʘ [Hollister et al., 1987; Anderson, Smith, 1995]. 

ʆʮʝʥʢʠ ʪʝʤʧʝʨʘʪʫʨ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭ ʢʘʣʠʙʨʦʚʦʢ ʠ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʭ ʤʦʜʝʣʝʡ ʩʤʝʰʝʥʠʷ ʜʣʷ Amʨ-Pl ʛʝʦʪʝʨʤʦʤʝʪʨʦʚ [Perchuk, 1991; 

Blundy, Holland, 1990]. ɺʝʣʠʯʠʥʳ ʈ-ʊ ʧʘʨʘʤʝʪʨʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʨʦʜ ʙʳʣʠ ʚʳ-

ʯʠʩʣʝʥʳ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʝʦʪʝʨʤʦʤʝʪʨʦʚ ʠ ʛʝʦʙʘʨʦʤʝʪʨʦʚ ʚ ʧʘʢʝ-

ʪʝ MATHEMATICA 5.0 ʩ ʧʦʤʦʱʴʶ ʧʨʦʮʝʜʫʨʳ NullSpace [Wolfram, 2003]. ʆʰʠʙ-

ʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʈ-ʊ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ Grt-Bt ʛʝʦʪʝʨʤʦ-

ʤʝʪʨʘ [Ferry, Spear, 1978] ʠ Grt-Bt-Ms-Pl ʛʝʦʙʘʨʦʤʝʪʨʘ [Hodges, Crowley, 1985], 

ʚʳʯʠʩʣʝʥʥʳʝ ʩ ʫʯʝʪʦʤ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʤʠʢʨʦʟʦʥʜʦʚʳʭ ʦʧʨʝʜʝʣʝ-

ʥʠʡ ʠ ʵʥʪʘʣʴʧʠʠ ʨʝʘʢʮʠʡ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʛʝʦʪʝʨʤʦʙʘʨʦʤʝʪʨʦʚ, ʥʝ ʧʨʝʚʳʰʘʶʪ 

Ñ30Áʉ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ ʠ Ñ0.5 ʢʙʘʨ ʧʦ ʜʘʚʣʝʥʠʶ [Likhanov et al., 2004]. ɺʝʣʠʯʠʥʳ 

ʦʰʠʙʦʢ ʥʝ ʧʨʝʚʳʰʘʣʠ ʯʘʩʪʦ ʮʠʪʠʨʫʝʤʳʭ ʚ ʣʠʪʝʨʘʪʫʨʝ ʧʦʛʨʝʰʥʦʩʪʝʡ ʛʝʦʪʝʨʤʦ-

ʙʘʨʦʤʝʪʨʦʚ [Kohn, Spear, 1991;  ʅodges, McKenna, 1987].  

 ʈ-ʊ-t ʪʨʝʥʜʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʟʘʧʠʩʴ ʩʦʧʨʷʞʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ ʚ ʭʦʜʝ ʵʚʦʣʶʮʠʠ ʧʦʣʠʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ, ʧʨʠʤʝ-

ʥʝʥʳ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʦʙʦʩʥʦʚʘʥʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʝʢʪʦ-

ʥʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʤʠ ʩʦʙʳʪʠʷʤʠ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ ʨʝʛʠ-

ʦʥʘ [ʉʢʣʷʨʦʚ ʠ ʜʨ., 2001; ʃʠʭʘʥʦʚ ʠ ʜʨ., 2008 ʠ ʜʨ.]. ʇʨʠ ʚʳʯʠʩʣʝʥʠʠ ʈ-ʊ ʧʘʨʘ-

ʤʝʪʨʦʚ ʠ ʧʦʩʪʨʦʝʥʠʠ P-T-t ʪʨʝʥʜʦʚ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʤʝʪʘʧʦʨʦʜ ʉʝʚʝʨʦ-
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ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ ʥʘ ʠʭ ʦʩʥʦʚʝ ʫʯʠʪʳʚʘʣʠʩʴ ʚʦʟʨʘʩʪʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙ-

ʨʘʟʦʚʘʥʠʷ ʤʠʥʝʨʘʣʦʚ ʚ ʤʠʥʝʨʘʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʷʭ, ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦ-

ʩʪʠ ʤʝʪʘʧʦʨʦʜ, ʭʠʤʠʯʝʩʢʠʝ ʩʦʩʪʘʚʳ ʤʠʥʝʨʘʣʦʚ ʠ ʚʘʨʠʘʮʠʠ ʠʭ ʩʦʩʪʘʚʘ ʥʘ ʛʨʘʥʠ-

ʮʘʭ ʟʸʨʝʥ, ʠʭ ʟʦʥʘʣʴʥʦʩʪʴ, ʚʢʣʶʯʘʷ ʢʦʨʨʝʣʷʮʠʶ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦ ʟʦʥʘʤ 

ʤʠʥʝʨʘʣʦʚ, ʠ ʜʨ. ɼʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʈ-ʊ ʪʨʝʥʜʦʚ [ʃʠʭʘʥʦʚ, 2020] ʠʩʧʦʣʴʟʦʚʘʥ 

ʧʨʦʛʨʘʤʤʥʳʡ ʧʘʢʝʪ PTPATH [Spear, 1986; Spear et al., 1991]. ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʨʝ-

ʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʡ ʤʝʪʦʜʠʢʠ: ʈ-ʊ-t ʪʨʝʥʜʳ ʵʚʦʣʶʮʠʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ʉʝʚʝʨʦ-ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ, ï ʧʦʣʫʯʝʥʳ ʩ ʧʦʤʦʱʴʶ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʜʣʷ ʤʠʥʝʨʘʣʦʚ [Spear et al., 1991], ʯʪʦ ʚ ʠʪʦʛʝ ʧʦʟʚʦ-

ʣʠʣʦ ʠʭ ʩʦʧʦʩʪʘʚʠʪʴ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ [ʃʠʭʘʥʦʚ, 2020]. 

ʊʠʧʠʟʘʮʠʷ ʠʥʜʠʢʘʪʦʨʥʳʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʚʦʜʠ-

ʣʘʩʴ ʚ ʩʣʘʙʦ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʟʦʥʝ ʩʦʯʣʝʥʝʥʠʷ ʀʩʘʢʦʚʩʢʦʛʦ ʪʝʨʨʝʡʥʘ ʩ ɻʘʨʝʚʩʢʠʤ 

ʤʝʪʘʢʦʤʧʣʝʢʩʦʤ, ʚ ʚʦʩʪʦʯʥʦʤ ʧʣʝʯʝ ʇʨʠʝʥʠʩʝʡʩʢʦʡ ʩʜʚʠʛʦʚʦʡ ʟʦʥʳ. ʆʩʦʙʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʧʝʪʨʦʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʠ ʚʦʟʨʘʩʪʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʚʧʝʨʚʳʝ ʚʳʷʚʣʝʥʥʳʤ ʤʘʣʳʤ ʠʥʪʨʫʟʠʷʤ ʛʨʘʥʠʪʦʠʜʦʚ ʠ ʙʘʟʠʪʦʚ, ʪʨʘʩʩʠʨʫʶʱʠʤ 

ʟʦʥʳ ʨʘʩʪʷʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʦʪʥʦʰʝʥʠʶ ʠʭ ʩ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʤʠ ʧʦʨʦʜʘʤʠ ʚ ʟʦʥʝ 

ʢʦʥʚʝʨʛʝʥʮʠʠ ʢʦʥʪʠʥʝʪʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ [ʂʦʟʣʦʚ ʠ ʜʨ., 2011; ʂʦʟʣʦʚ, 2020]. 

ʀʟʦʪʦʧʥʦ-ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ɺʦʟʨʘʩʪ ʦʙʨʘʟʦʚʘʥʠʷ ʤʝʪʘʤʦʨ-

ʬʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ (ʧʘʨʘʤʝʪʨ ñtò) ʦʙʦʩʥʦʚʘʥ ʧʨʝʮʠʟʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ. ʆʧʨʝ-

ʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʘ ʤʝʪʘʤʦʨʬʠʟʤʘ ʧʨʦʠʟʚʦʜʠʣʠʩʴ 
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Ar ʤʝʪʦʜʦʤ ʧʦ ʤʝʪʘʤʦʨʬʦ-

ʛʝʥʥʳʤ ʤʠʥʝʨʘʣʘʤ (ʤʫʩʢʦʚʠʪ, ʙʠʦʪʠʪ, ʘʤʬʠʙʦʣ)r, ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ. 

ʀʟʦʪʦʧʥʳʡ ʩʦʩʪʘʚ ʘʨʛʦʥʘ ʠʟʤʝʨʷʣʩʷ ʥʘ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʝ Noblegas 5400 ʬʠʨʤʳ 

ʄʠʢʨʦʤʘʩʩ ʚ ɸʎ ʀɻʄ, ʅʦʚʦʩʠʙʠʨʩʢ (ʘʥʘʣʠʪʠʢ ɸ.ɺ. ʊʨʘʚʠʥ). ɸʥʘʣʠʪʠʯʝʩʢʠʝ 

ʦʰʠʙʢʠ ʠʟʤʝʨʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠʥʪʝʨʚʘʣʫ Ñ1ů. 

ɺʧʝʨʚʳʝ ʚ ʈʦʩʩʠʠ ʠ ʜʣʷ ʨʝʛʠʦʥʘ ʧʨʠʤʝʥʸʥ U-Th-Pb ʤʝʪʦʜ (CHIME) ʜʘʪʠ-

ʨʦʚʘʥʠʷ ʵʪʘʧʦʚ ʤʝʪʘʤʦʨʬʠʟʤʘ ʧʦ ʤʝʪʘʤʦʨʬʦʛʝʥʥʳʤ ʪʦʨʠʡ-ʩʦʜʝʨʞʘʱʠʤ ʤʠʥʝʨʘ-

ʣʘʤ-ʬʦʩʬʘʪʘʤ (ʤʦʥʘʮʠʪ, ʢʩʝʥʦʪʠʤ) in situ ʚ ʧʦʣʠʨʦʚʘʥʥʳʭ ʰʣʠʬʘʭ [ʍʠʣʣʝʨ, 

2010]. ʕʢʩʧʨʝʩʩïʤʝʪʦʜ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ ʚʦʟʨʘʩʪʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠ 

ʧʦʣʠʵʪʘʧʥʦʩʪʴ ʤʠʥʝʨʘʣʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʧʦʨʦʜʘʭ ʧʦ ʚʢʣʶʯʝʥʠʷʤ 

ʢʩʝʥʦʪʠʤʘ ʠ ʤʦʥʘʮʠʪʘ ʚ ʟʦʥʘʣʴʥʳʭ ʛʨʘʥʘʪʘʭ ʚ ɻʘʨʝʚʩʢʦʤ ʄʂ ʠ ʜʠʩʢʨʝʪʥʳʡ ʭʘ-
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ʨʘʢʪʝʨ ʜʠʥʘʤʦʤʝʪʘʤʦʨʬʠʟʤʘ ʚ ʇʨʠʝʥʠʩʝʡʩʢʦʡ ʠ ʀʰʠʤʙʠʥʩʢʦ-ʊʘʪʘʨʩʢʦʡ ʨʝʛʠʦ-

ʥʘʣʴʥʳʭ ʩʜʚʠʛʦʚʳʭ ʟʦʥʘʭ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʠ ʇʨʠʝʥʠʩʝʡʩʢʦʤ ʧʦʜʥʷʪʠʷʭ. ʂʨʦʤʝ 

ʵʪʦʛʦ, ʜʘʥʥʳʤ ʤʝʪʦʜʦʤ ʯʝʨʝʟ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʨʳ ʤʦʥʘʮʠʪïʮʠʨʢʦʥ ʚ ʦʜʥʦʤ ʰʣʠ-

ʬʝ ʚʧʝʨʚʳʝ ʫʜʘʣʦʩʴ ʧʦʣʫʯʠʪʴ ʙʠʤʠʥʝʨʘʣʴʥʫʶ ʠʟʦʭʨʦʥʫ (~ 1750 ʤʣʥ ʣʝʪ) ʚ ʛʨʘʥʫ-

ʣʠʪʘʭ ʫʣʴʪʨʘʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ (UʅT) ʩʪʘʜʠʠ ʛʨʘʥʫʣʠʪʦʚʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʚ 

ɸʥʛʘʨʦ-ʂʘʥʩʢʦʤ ʙʣʦʢʝ [ʃʠʭʘʥʦʚ ʠ ʜʨ., 2016]. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

CHIME ʵʢʩʧʨʝʩʩ-ʤʝʪʦʜ ʜʘʪʠʨʦʚʘʥʠʷ ʵʪʘʧʦʚ ʤʝʪʘʤʦʨʬʠʟʤʘ ʧʦ U-Th-ʩʦʜʝʨʞʘʱʠʤ 

ʤʠʥʝʨʘʣʘʤ ʢʘʢ ʚʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʧʦʜʭʦʜ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʳʜʝʣʝʥʠʷ ʚʦʟ-

ʨʘʩʪʥʳʭ ʨʫʙʝʞʝʡ ʧʨʦʷʚʣʝʥʠʷ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. 

ɻʝʦʭʨʦʥʦʤʝʪʨʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ U-Pb ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʘ ʧʦ 

ʟy ʨʥʘʤ ʮʠʨʢʦʥʘ (MS SHRIMP II, ɺʉɽɻɽʀ) ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʚʦʟ-

ʨʘʩʪʘ ʢʨʠʩʪʘʣʠʟʘʮʠʠ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ ʧʦ ʷʜʨʘʤ ʩ ʦʩʮʠʣʷʪʦʨʥʳʤ ʩʪʨʦʝʥʠʝʤ ʠ 

ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ï ʧʦ ʢʨʘʝʚʳʤ ʯʘʩʪʷʤ ʮʠʨʢʦʥʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʧʦ ʮʠʨʢʦ-

ʥʘʤ ʠʟ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʧʦʣʠʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʣʠʩʴ ʩ ʫʯʸ-

ʪʦʤ ʢʦʤʧʣʝʢʩʘ ʚʳʰʝ ʧʨʠʚʝʜʸʥʥʳʭ ʤʝʪʦʜʦʚ. ʇʨʠ ʚʳʜʝʣʝʥʠʠ ʵʪʘʧʦʚ ʤʝʪʘʤʦʨʬʠʟ-

ʤʘ ʠ ʧʦʩʪʨʦʝʥʠʠ P-ʊ-t ʪʨʝʥʜʦʚ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʦʩʪʘʚʳ ʤʠʥʝʨʘʣʦʚ ʠ ʠʭ ʟʦʥʘʣʴ-

ʥʦʩʪʴ, ʚʨʝʤʝʥʥʳʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʠ ʟʥʘʯʝʥʠʷ ʚʦʟʨʘʩʪʦʚ ʧʦʣʠʤʝʪʘʤʦʨʬʠʟʤʘ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʦ ʢʦʤʧʣʝʢʩʫ ʠʟʦʪʦʧʥʦ-ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʩ ʧʨʠʚʣʝʯʝ-

ʥʠʝʤ 
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Ar ʠ  U-Th-Pb  ʤʝʪʦʜʦʚ. 

ɻʝʦʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʝʪʨʦʛʝʦʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʠ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ ʧʨʠʤʝʥʝʥʳ ʭʠʤʠʯʝʩʢʠʡ ʠ 

ʨʝʥʪʛʝʥʦ-ʬʣʶʦʨʠʩʮʝʥʪʥʳʡ ʘʥʘʣʠʟʳ, ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʨʦʜʳ ʧʨʦʪʦʣʠʪʦʚ ʠ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʜʠʘʛʨʘʤʤʳ [Boynton, 1984; Condie, 2005; Fitton et al., 1997; Meschide, 1986; Sun, 

McDonough, 1989; Wood, 1980 ʠ ʜʨ.]. 

ʏʠʩʣʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ɼʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʠ ʪʝʢʪʦʥʦ-

ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʧʦʣʠʤʝʪʘʤʦʨʬʠʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʦʜʝʣʠ ʤʝʪʘʤʦʨ-

ʬʠʟʤʘ, ʧʨʠʚʝʜʸʥʥʳʝ ʚ ʢʦʣʣʝʢʪʠʚʥʦʡ ʤʦʥʦʛʨʘʬʠʠ [ʈʝʚʝʨʜʘʪʪʦ ʠ ʜʨ., 2017]. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʤʝʪʦʜ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʤʝʥʸʥ ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʥʘʣʦ-

ʞʝʥʥʦʡ (ʚʪʦʨʠʯʥʦʡ) ʟʦʥʘʣʴʥʦʩʪʠ ʫʤʝʨʝʥʥʦ-ʙʘʨʠʯʝʩʢʠʭ ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚ ʜʠʩʣʦ-
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ʢʘʮʠʦʥʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ (MP/HT) ʥʘ ʥʠʟʢʦʙʘʨʠʯʝʩʢʠʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨ-

ʬʠʟʤʘ (LP/HT) ʚ ʟʦʥʝ ʇʘʥʠʤʙʠʥʩʢʦʛʦ ʥʘʜʚʠʛʘ ʥʘ ʄʘʷʢʦʥʩʢʦʤ ʠ ɻʘʨʝʚʩʢʠʡ ʇʦʣ-

ʢʘʥ ʦʧʦʨʥʳʭ ʫʯʘʩʪʢʘʭ. ɼʣʷ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʦʡ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʧʣʘʥʝ ʟʦʥʳ ʪʝʢʪʦ-

ʥʠʯʝʩʢʦʛʦ ʩʦʯʣʝʥʝʥʠʷ ʀʩʘʢʦʚʩʢʦ-ʇʨʝʜʠʚʠʥʩʢʦʛʦ ʤʝʪʘʦʩʪʨʦʚʦʜʫʞʥʦ-

ʦʬʠʦʣʠʪʦʚʦʛʦ ʪʝʨʨʝʡʥʘ ʩ ʛʘʨʝʚʩʢʠʤ ʤʝʪʘʢʦʤʧʣʝʢʩʦʤ ʉʂ (ʘʚʪʦʭʪʦʥʦʤ) ʨʘʟʨʘʙʦʪʘ-

ʥʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʇʨʠʝʥʠʩʝʡʩʢʦʡ ʧʘʣʝʦʩʫʙʜʫʢʮʠʦʥʥʦʡ ʟʦʥʳ [ʂʦʟʣʦʚ ʠ 

ʜʨ., 2020]. ʈʝʟʫʣʴʪʘʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘʥʠʪʦ-

ʛʥʝʡʩʦʚʳʭ ʢʫʧʦʣʦʚ [ʇʦʣʷʥʩʢʠʡ ʠ ʜʨ., 2010, 2014, 2019; ʈʝʚʝʨʜʘʪʪʦ ʠ ʜʨ., 2017] 

ʧʨʠʤʝʥʝʥʳ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ ʧʨʠʨʦʜʳ ʧʦʣʠʭʨʦʥʥʳʭ ʊʝʡʩʢʦʛʦ ʠ ɻʘʨʝʚʩʢʦʛʦ ʢʨʫʧ-

ʥʳʭ ʛʨʘʥʠʪʦ-ʛʥʝʡʩʦʚʳʭ ʩʪʨʫʢʪʫʨ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʎʝʥʪʨʘʣʴʥʦʛʦ ʠ ʇʨʠʝʥʠʩʝʡʩʢʦ-

ʛʦ ʧʦʜʥʷʪʠʡ ʥʘ ʛʨʝʥʚʠʣʴʩʢʦʤ ʠ ʨʘʥʥʝʙʘʡʢʘʣʴʩʢʦʤ ʵʪʘʧʘʭ ʩʪʘʥʦʚʣʝʥʠʷ ʉɽʂ. 

ɸʥʘʣʠʟ, ʦʙʦʙʱʝʥʠʝ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʦʨʠʛʠʥʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʪʝʢʪʦʥʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʡ ʵʚʦ-

ʣʶʮʠʠʠ ʤʝʟʦʧʨʦʪʝʨʦʟʦʡ-ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʢʦʡ ʠʩʪʦʨʠʠ ʉɽʂ [ʂʦʟʣʦʚ ʠ ʜʨ., 2006; 

ʃʠʭʘʥʦʚ ʠ ʜʨ., 2014; ʂʦʟʣʦʚ, 2018, 2020] ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʛʠʧʦʪʝʟʝ ʦ cʫʱʝcʪʚʦʚʘ-

ʥʠʠ ʝʜʠʥʦʛʦ cʫʧʝpʢʦʥʪʠʥʝʥʪʘ Pʦʜʠʥʠʷ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʨʦʩʣʝʞʠʚʘʥʠʠ ʧʦʷʩʦʚ 

ʛʨʝʥʚʠʣʴʩʢʦʡ ʦʨʦʛʝʥʠʠ ʠ ʧʘʣʝʦʤʘʛʥʠʪʥʳʭ ʜʘʥʥʳʭ [ɹʦʛʜʘʥʦʚʘ ʠ ʜʨ., 2009]. ʇʦʣ-

ʥʳʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʮʠʢʣ, ʚʢʣʶʯʘʶʱʠʡ ʧʝʨʠʦʜʳ ʝʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʩʧʘʜʘ, ʧʦ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʦʮʝʥʢʝ ʜʣʠʣʩʷ ʩ 1300 ʜʦ 700-650 ʤʣʥ ʣʝʪ, ʭʦʪʷ, ʢʘʢ ʩʫʧʝʨʢʦʥʪʠ-

ʥʝʥʪ ʩʦ ʩʪʘʙʠʣʴʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʝʡ, ʈʦʜʠʥʠʷ ʩʫʱʝʩʪʚʦʚʘʣʘ ʚ ʪʝʯʝʥʠʝ ʟʥʘʯʠʪʝʣʴ-

ʥʦ ʙʦʣʝʝ ʢʦʨʦʪʢʦʛʦ ʚʨʝʤʝʥʠ ï ʤʝʞʜʫ ~ 1000 ʠ ~ 850 ʤʣʥ ʣʝʪ [ɹʦʛʜʘʥʦʚʘ ʠ ʜʨ., 

2009; Ernst et al., 2008]. ʇʦʩʣʝ ʢʦʨʦʪʢʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʈʦʜʠʥʠʠ ʧʨʦʠʟʦʰʝʣ ʝʝ 

ʨʘʩʧʘʜ (825-650 ʤʣʥ ʣʝʪ), ʢʦʪʦʨʳʡ ʟʘʚʝʨʰʠʣʩʷ ʧʨʦʷʚʣʝʥʠʝʤ ʠʤʧʫʣʴʩʦʚ ʨʠʬʪʦ-

ʛʝʥʥʦʛʦ ʠ ʚʥʫʪʨʠʧʣʠʪʥʦʛʦ ʤʘʛʤʘʪʠʟʤʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʧʨʦʷʚʣʝʥʠʝʤ ʧʣʶʤʦʚʦʡ ʘʢ-

ʪʠʚʥʦʩʪʠ [Ernst et al., 2008 ʠ ʜʨ.]. ʇʦ ʠʤʝʶʱʠʤʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʩʫʧʝʨʢʦʥʪʠ-

ʥʝʥʪ ʈʦʜʠʥʠʷ ʚʦʟʥʠʢ ʥʘ ʨʫʙʝʞʝ ʧʘʣʝʦ- ʠ ʤʝʟʦʧʨʦʪʝʨʦʟʦʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʨʝʥʚʠʣʴ-

ʩʢʦʡ ʦʨʦʛʝʥʠʠ ï ʧʝʨʚʦʡ ʢʨʫʧʥʦʡ ʵʧʦʭʠ ʩʢʣʘʜʯʘʪʦʩʪʠ ʚ ʥʝʦʛʝʝ [ɻʣʝʙʦʚʠʮʢʠʡ ʠ ʜʨ., 

2008; ɹʦʛʜʘʥʦʚʘ ʠ ʜʨ., 2009]. ɻʨʝʥʚʠʣʴʩʢʠʡ ʧʦʷʩ ʦʭʚʘʪʳʚʘʣ ʠʥʪʝʨʚʘʣ ʦʪ 1.8 ʜʦ 1.0 

ʤʣʨʜ ʣʝʪ ʥʘʟʘʜ, ʘ ʟʘʢʣʶʯʠʪʝʣʴʥʳʝ ʜʝʬʦʨʤʘʮʠʠ, ʧʨʠʚʝʜʰʠʝ ʢ ʢʦʣʣʠʟʠʠ ʤʝʟʦʧʨʦ-

ʪʝʨʦʟʦʡʩʢʠʭ ʙʣʦʢʦʚ, ʧʨʦʠʟʦʰʣʠ ʚ ʠʥʪʝʨʚʘʣʝ 1.19-0.98 ʤʣʨʜ ʣʝʪ ʥʘʟʘʜ, ʚ ʛʨʝʥ-
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ʚʠʣʴʩʢʫʶ ʵʧʦʭʫ ʦʨʦʛʝʥʝʟʘ, ʢʦʪʦʨʘʷ ʧʨʠʦʙʨʝʣʘ ʛʣʦʙʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ [Rivers, 2008]. 

ɻʣʘʚʥʳʤʠ ʬʘʟʘʤʠ ʛʨʝʥʚʠʣʴʩʢʦʡ ʦʨʦʛʝʥʠʠ ʷʚʣʷʶʪʩʷ (ʤʣʨʜ ʣʝʪ) ʐʘʚʠʥʠʥʛʘʥʩʢʘʷ 

(1.19-1.14), ʆʪʪʘʚʘʥʩʢʘʷ (1.08-1.02 ) ʠ ʈʠʛʦʣʝʪʩʢʘʷ (1.0-0.98) [ʃʠʭʘʥʦʚ ʠ ʜʨ., 2014]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʉʝ-

ʚʝʨʦ-ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ ʙʘʟʠʨʦʚʘʣʘʩʴ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʤʥʦʛʦʣʝʪ-

ʥʠʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʛʝʦʣʦʛʦ-ʩʲʸʤʦʯʥʳʭ ʨʘʙʦʪ ʠ ʪʝʤʘʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʘ) ʠ 

ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʠ ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ (ʙ) ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. 

ʆʙʦʩʥʦʚʘʥʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʵʪʘʧʦʚ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦ-

ʚʦʢ ʵʚʦʣʶʮʠʠ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʨʝʛʠʦʥʘ ʚʧʝʨʚʳʝ ʚʢʣʶʯʘʣʦ ʫʩʪʘʥʦʚʣʝ-

ʥʠʝ ʈ-ʊ-t-d ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʘ ʧʝʪʨʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠ ʧʨʝʮʠ-

ʟʠʦʥʥʳʭ ʠʟʦʪʦʧʥʦ-ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. 

 

 

 

 

 

 

 

 

 

 

 



42 

ɻʣʘʚʘ 3 

 ʊɽʂʊʆʅʀʏɽʉʂʀɽ ʄʆɼɽʃʀ ɼʆʂɽʄɹʈʀʁʉʂʀʍ ʂʆʄʇʃɽʂʉʆɺ 

ʉɽɺɽʈʆ-ɽʅʀʉɽʁʉʂʆɻʆ ʂʈʗɾɸ 

ɼʦʢʝʤʙʨʠʡʩʢʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ (ʛʣʫʙʠʥʥʳʝ 

ʨʘʟʣʦʤʳ, ʩʢʣʘʜʯʘʪʦʩʪʴ) ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʢʘʢ ʧʨʦʜʦʣʞʝʥʠʝ ɹʘʡʢʘʣʦ-

ɽʥʠʩʝʡʩʢʦʛʦ (ɻʣʘʚʥʦʛʦ ʉʘʷʥʩʢʦʛʦ) ʨʘʟʣʦʤʘ ʇʨʠʩʘʷʥʴʷ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʬʨʘʛʤʝʥʪ ʢʨʫʧʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʦʛʨʘʥʠʯʠʚʘʶʱʝʡ ʉʠʙʠʨʩʢʠʡ ʢʨʘʪʦʥ ʩ ʟʘʧʘʜʘ ʦʪ 

ɹʘʡʢʘʣʘ ʜʦ ʂʘʨʩʢʦʛʦ ʤʦʨʷ [ʄʠʪʨʦʬʘʥʦʚ ʠ ʜʨ., 1988]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʝʛʠʦʥ ʘʢ-

ʪʫʘʣʝʥ ʜʣʷ ʨʘʩʰʠʬʨʦʚʢʠ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʩʢʣʘʜʯʘʪʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʉʠ-

ʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ.  

ʊʨʘʜʠʮʠʦʥʥʦ, ʚ ʧʝʨʠʦʜ ʩ 1930-ʭ ʜʦ ʥʘʯʘʣʘ 1970-ʭ ʛʦʜʦʚ [ʂʘʯʝʚʩʢʠʡ, 1999, 

2002], ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʉʝʚʝʨʦ-ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ  ʙʘ-

ʟʠʨʦʚʘʣʠʩʴ ʥʘ ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʦʡ ʢʦʥʮʝʧʮʠʠ, ʘ ɽʥʠʩʝʡʩʢʠʡ ʢʨʷʞ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ 

ʢʘʢ ɹʘʡʢʘʣʴʩʢʘʷ ʩʢʣʘʜʯʘʪʘʷ ʟʦʥʘ [ʐʘʮʢʠʡ, 1932], ʧʨʠʤʝʨ ʧʨʦʷʚʣʝʥʠʷ ʙʘʡʢʘʣʴ-

ʩʢʦʛʦ ʦʨʦʛʝʥʝʟʘ [ʇʦʩʪʝʣʴʥʠʢʦʚ, 1973; ɹʫʣʛʘʪʦʚ, 1983; ɼʘʮʝʥʢʦ, 1994 ʠ ʜʨ.] ʠ ʠʥ-

ʪʝʨʧʨʝʪʠʨʦʚʘʣʩʷ ʢʘʢ ʤʝʛʘʥʪʠʢʣʠʥʦʨʠʡ ʥʘ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʝ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ [ʥʘʧʨʠʤʝʨ, ʇʦʩʪʝʣʴʥʠʢʦʚ, 1990].  

ɺ ʩʪʨʫʢʪʫʨʝ ʨʝʛʠʦʥʘ ʚʳʜʝʣʷʣʘʩʴ ʚʥʫʪʨʝʥʥʷʷ (ʵʚʛʝʦʩʠʥʢʣʠʥʘʣʴʥʘʷ) ʠ 

ʚʥʝhʥʷʷ (ʤʠʦʛʝʦʩʠʥʢʣʠʥʘʣʴʥʘʷ) ʟʦʥʳ [ʂʠʨʠʯʝʥʢʦ, 1968].  ʇʦ ʵʪʠʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʩʢʣʘʜʯʘʪʦʩʪʴ ʚ ɽʥʠʩʝʡʩʢʦʤ ʢʨʷʞʝ ʧʨʦʷʚʠʣʘʩʴ ʜʠʩʢʨʝʪʥʦ ʩ 

ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʚ ʘʨʭʝʝ (?), ʧʨʦʪʝʨʦʟʦʝ, ʩʠʥʠʠ (ʨʠʬʝʝ), ʥʠʞʥʝʤ ʠ 

ʩʨʝʜʥʝʤ ʢʝʤʙʨʠʠ. ʆʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʛʣʘʚʥʦʡ ʠʟ ʥʠʭ ʙʳʣʘ ʙʘʡʢʘʣʴʩʢʘʷ 

ʩʢʣʘʜʯʘʪʦʩʪʴ ʩ ʜʚʫʤʷ ʬʘʟʘʤʠ. ɻʣʘʚʥʘʷ ʠʟ ʥʠʭ ʧʨʦʷʚʠʣʘʩʴ ʧʦʩʣʝ ʦʪʣʦʞʝʥʠʷ 

ʦʩʣʷʥʩʢʦʡ ʩʝʨʠʠ ʩ ʚʳʜʝʣʝʥʠʝʤ ʜʚʫʭ ʧʦʜʬʘʟ: ʧʝʨʚʘʷ ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʚʥʝʜʨʝʥʠʝʤ 

ʩʠʥʦʨʦʛʝʥʥʳʭ, ʘ ʚʪʦʨʘʷ ï ʧʦʩʪʦʨʦʛʝʥʥʳʭ ʠʥʪʨʫʟʠʡ ʛʨʘʥʠʪʦʠʜʦʚ. ɿʘʪʝʤ 

ʧʦʩʣʝʜʦʚʘʣ ʨʘʟʤʳʚ ʠ ʟʘʣʦʞʝʥʠʝ ɹʘʡʢʘʣʦ-ʉʘʷʥʦ-ʇʨʠʝʥʠʩʝʡʩʢʦʛʦ ʧʨʦʛʠʙʘ. ʇʨʦʛʠʙ 

ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʢʘʢ ʚʳʨʘʞʝʥʠʝ ʟʘʚʝʨʰʘʶʱʝʡ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ɹʘʡʢʘʣʴʩʢʦʡ 

ʛʝʦʩʠʥʢʣʠʥʘʣʠ. ɺ ʩʨʝʜʥʝʤ ʢʝʤʙʨʠʠ ʧʦ [ʂʠʨʠʯʝʥʢʦ, 1968] ʧʨʦʷʚʠʣʘʩʴ 

ʟʘʚʝʨʰʘʶʱʘʘʷ ʬʘʟʘ ʙʘʡʢʘʣʴʩʢʦʡ ʩʢʣʘʜʯʘʪʦʩʪʠ, ʚ ʢʦʪʦʨʫʶ ʙʳʣʠ ʜʠʩʣʦʮʠʨʦʚʘʥʳ 
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ʯʠʥʛʘʩʘʥʩʢʠʝ ʠ ʥʠʞʥʝʢʝʤʙʨʠʡʩʢʠʝ ʦʩʘʜʢʠ. ʅʘ ʤʝʩʪʝ ɹʘʢʘʣʴʩʢʦʡ 

ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʦʢʦʥʯʘʪʝʣʴʥʦ ʦʬʦʨʤʠʣʘʩʴ ɹʘʡʢʘʣʴʩʢʘʷ ʩʢʣʘʜʯʘʪʘʷ 

ʩʠʩʪʝʤʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʡ [ɼʘʮʝʥʢʦ, 1984] 

ʚr ʜʝʣʷʣʩʷ ʨʠʬʝʡʩʢʠʡ ʙʘʡʢʘʣʴʩʢʠʡ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʠʡ ʵʪʘʧ ʠ ʚ ʝʛʦ ʧʨʝʜʝʣʘʭ 

ʩʣʝʜʫʶʱʠʝ ʩʪʘʜʠʠ: ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʘʷ (ʩʨʝʜʥʠʡ ʨʠʬʝʡ, 1000-1450 ʤʣʥ ʣʝʪ), 

ʩʦʩʢʣʘʜʯʘʪʘʷ ʨʘʥʥʝʦʨʦʛʝʥʥʘʷ (950Ñ50 ʤʣʥ ʣʝʪ), ʠʥʚʝʨʩʠʦʥʥʘʷ ʧʦʟʜʥʝʦʨʦʛʝʥʥʘʷ 

(850Ñ50 ʤʣʥ ʣʝʪ) ʠ ʧʦʩʪʦʨʦʛʝʥʥʘʷ (800-570 ʤʣʥ ʣʝʪ). 

 ʉʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʟʛʣʷʜʦʚ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʘ ʪʝʢʪʦʥʠʯʝʩʢʫʶ 

ʵʚʦʣʶʮʠʶ ʨʝʛʠʦʥʘ ʧʨʦʠʟʦʰʣʠ ʚ ʩʚʷʟʠ ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ ʢʦʥʮʝʧʮʠʶ ʪʝʢʪʦʥʠʢʠ 

ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ [ɸʨʪʶʰʢʦʚ, 1979; ʂʦʣʤʘʥ, 1979; ɻʝʦʜʠʥʘʤʠʯʝʩʢʠʝ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ, 1991; ɿʦʥʝʥʰʪʘʡʥ, ʂʫʟʴʤʠʥ, 1993; ʍʘʠʥ, ʃʦʤʠʜʟʝ, 1995 ʠ ʜʨ.]. ɺ 

ʢʦʥʮʝ 1990-ʭ ʛʦʜʦʚ ʨʠʬʝʡʩʢʠʝ ʦʩʘʜʦʯʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʠ ʤʘʛʤʘʪʠʯʝʩʢʠʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʀʩʘʢʦʚʩʢʦʛʦ ʩʠʥʢʣʠʥʦʨʠʷ (ʵʚʛʝʦʩʠʥʢʣʠʥʘʣʠ) ʩʪʘʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʢʘʢ ʦʩʪʨʦʚʦʜʫʞʥʳʝ ʠ ʦʬʠʦʣʠʪʦʚʳʝ ʢʦʤʧʣʝʢʩʳ ʩʨʝʜʥʝʛʦ ʨʠʬʝʷ. ɺ ʪʝʢʪʦʥʠʯʝʩʢʦʡ 

ʟʦʥʘʣʴʥʦʩʪʠ ʉɽʂ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʦʩʦʙʠʣʠʩʴ ʨʠʬʝʡʩʢʠʝ ʧʘʣʝʦʦʢʝʘʥʠʯʝʩʢʠʝ ʠ 

ʥʝʦʘʨʭʝʡ?-ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠʝ ʧʘʣʝʦʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ [ʂʘʯʝʚʩʢʠʡ, 

1999, 2002; ʉʪʦʨʦʞʝʥʢʦ ʠ ʜʨ., 2012 ʠ ʜʨ.]. ɺ ʘʩʧʝʢʪʝ ʛʣʦʙʘʣʴʥʦʡ ʪʝʢʪʦʥʠʢʠ ʚʥʦʚʴ 

ʦʙʦʟʥʘʯʠʣʠʩʴ ʧʨʦʙʣʝʤʳ ʚ ʚʦʧʨʦʩʘʭ ʩʪʨʘʪʠʛʨʘʬʠʠ, ʤʘʛʤʘʪʠʟʤʘ, ʤʝʪʘʤʦʨʬʠʟʤʘ ʠ 

ʵʪʘʧʦʚ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʦʩʥʫʣʦʩʴ ʩʧʦʨʥʳʭ 

ʚʦʧʨʦʩʦʚ ʩʪʨʘʪʠʛʨʘʬʠʠ ʧʦʟʜʥʝʛʦ ʜʦʢʝʤʙʨʠʷ, ʧʝʪʨʦʣʦʛʠʯʝʩʢʦʛʦ, ʠʟʦʪʦʧʥʦ-

ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʚ ʟʦʥʝ ʢʦʥʚʝʨʛʝʥʮʠʠ 

ʧʘʣʝʦʦʢʝʘʥ-ʧʘʣʝʦʢʦʥʪʠʥʝʥʪ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʝʨʝʤʝʥʳ, ʚ ʣʝʛʝʥʜʘʭ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ 

ʩʪʨʦʝʥʠʷ ʉɽʂ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʝʱʸ ʩʦʭʨʘʥʷʶʪʩʷ ʫʩʪʦʷʚʰʠʝʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, 

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ  ʚʳʜʝʣʷʣʠʩʴ ʀʩʘʢʦʚʩʢʘʷ ʵʚʛʝʦʩʠʥʢʣʠʥʘʣʴ ʠ ɿʘʘʥʛʘʨʩʢʘʷ 

ʤʠʦʛʝʦʩʠʥʢʣʠʥʘʣʴ [ɿʘʙʠʷʢʘ ʠ ʜʨ., 2003; çʊʝʢʪʦʥʠʢʘ ʠ ʤʝʪʘʣʣʦʛʝʥʠʷéè, 2004]. 

ɺ cʦʚpʝʤʝʥʥʳx pʝʢʦʥcʪpʫʢʮʠʷx ʤʝʟʦ-ʥʝʦʧpʦʪʝpʦʟʦʡcʢʦʛʦ ʵʪʘʧʘ ʚ ʠʩʪʦʨʠʠ 

ɿʝʤʣʠ ʧʨʝʦʙʣʘʜʘʝʪ ʛʠʧʦʪʝʟʘ ʦ cʫʱʝcʪʚʦʚʘʥʠʠ ʝʜʠʥʦʛʦ cʫʧʝpʢʦʥʪʠʥʝʥʪʘ Pʦʜʠʥʠʷ 

[ɹʦʛʜʘʥʦʚʘ ʠ ʜʨ., 2009]. ʇʦ ʠʤʝʶʱʠʤʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʵʪʦʪ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪ 

ʚʦʟʥʠʢ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʨʝʥʚʠʣʴʩʢʦʡ ʦʨʦʛʝʥʠʠ ï ʧʝʨʚʦʡ ʢʨʫʧʥʦʡ ʵʧʦʭʠ 

ʩʢʣʘʜʯʘʪʦʩʪʠ ʚ ʥʝʦʛʝʝ [Rivers, 2008]. ʇʦʣʥʳʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʮʠʢʣ, 
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ʚʢʣʶʯʘʶʱʠʡ ʧʝʨʠʦʜʳ ʝʛʦ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʩʧʘʜʘ, ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʦʮʝʥʢʝ ʟʘʥʷʣ 

600-650 ʤʣʥ ʣʝʪ (ʩ 1300 ʜʦ 700-650 ʤʣʥ ʣʝʪ), ʭʦʪʷ, ʢʘʢ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪ ʩʦ 

ʩʪʘʙʠʣʴʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʝʡ, ʈʦʜʠʥʠʷ ʩʫʱʝʩʪʚʦʚʘʣʘ ʚ ʪʝʯʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ 

ʢʦʨʦʪʢʦʛʦ ʚʨʝʤʝʥʠ ï ʤʝʞʜʫ ~ 1000 ʠ ~ 850 ʤʣʥ ʣʝʪ [Ernst et al., 2008; ɹʦʛʜʘʥʦʚʘ ʠ 

ʜʨ., 2009]. ʆʜʥʘʢʦ ʭʘʨʘʢʪʝʨ ʨʘʟʚʠʪʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʨʘʥʥʝʤ ʥʝʦʧʨʦʪʝʨʦʟʦʝ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʥʠʟʢʦʡ ʵʥʜʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ [Maruyama et al., 2007], 

ʦʩʪʘʝʪʩʷ ʥʝʷʩʥʳʤ ʚʩʣʝʜʩʪʚʠʝ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʠʟʦʪʦʧʥʳʭ ʜʘʪʠʨʦʚʦʢ ʠ 

ʧʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ.  

ʇʨʦʘʥʘʣʠʟʠʨʫʝʤ 4 ʦʩʥʦʚʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʨʝʛʠʦʥʘ ʚ 

ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ 

ʛʝʦʢʘʨʪʠʨʦʚʘʥʠʷ ʉʝʚʝʨʦ-ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ  ʢʘʢ ʥʘʫʯʥʦʡ ʦʩʥʦʚʳ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʠʡ. 

ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 1 ʦʩʥʦʚʘʥʘ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʘʨʪʠʨʦʚʘʥʠʷ ʨʝʛʠʦʥʘ ʠ ʧʨʠʥʘʜʣʝʞʠʪ ʛʝʦʣʦʛʘʤ-ʩʲʸʤʱʠʢʘʤ ʇɻʆ 

çʂʨʘʩʥʦʷʨʩʢʛʝʦʣʦʛʠʷè, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ çʃʝʛʝʥʜʝ ɽʥʠʩʝʡʩʢʦʡ ʩʝʨʠʠè 

[ʂʘʯʝʚʩʢʠʡ, 1999, 2002]. ɽʸ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʪʨʘʜʠʮʠʦʥʥʦʡ, ʥʦ ʫʞʝ ʫʯʠʪʳʚʘʶʱʝʡ 

ʧʦʣʦʞʝʥʠʷ ʛʣʦʙʘʣʴʥʦʡ ʪʝʢʪʦʥʠʢʠ. ʉʦʛʣʘʩʥʦ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʜʨʝʚʥʠʤ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʦʩʥʦʚʘʥʠʝʤ ʉʝʚʝʨʦ-ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ ʷʚʣʷʶʪʩʷ ʧʦʨʦʜʳ 

ʥʝʦʘʨʭʝʡ?-ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ (ʢʦʨʨʝʣʠʨʫʝʤʳʝ ʩ ʜʨʝʚʥʠʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ ɸʥʛʘʨʦ-ʂʘʥʩʢʦʛʦ ʙʣʦʢʘ ʖɽʂ) ʠ ʚʳʰʝ ʟʘʣʝʛʘʶʱʠʝ ʩʪʨʫʢʪʫʨʥʦ-

ʚʝʱʝʩʪʚʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʛʨʘʥʫʣʠʪ-ʘʤʬʠʙʦʣʠʪʦʚʦʤ, ʪ.ʝ. in situ 

[ʂʘʯʝʚʩʢʠʡ ʠ ʜʨ., 1994; ʂʘʯʝʚʩʢʠʡ, 1999; ɺʨʫʙʣʝʚʩʢʠʡ ʠ ʜʨ., 2011; ʃʠʭʘʥʦʚ ʠ ʜʨ., 

2014; Kuz'michev, Sklyʘrov, 2016; ʂʫʟʥʝʮʦʚ ʠ ʜʨ., 2020]. ʄʝʪʘʦʩʪʨʦʚʦʜʫʞʥʳʝ ʠ 

ʦʬʠʦʣʠʪʦʚʳʝ ʢʦʤʧʣʝʢʩʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʩʦʩʪʘʚʝ ʀʩʘʢʦʚʩʢʦʛʦ ʪʝʨʨʝʡʥʘ. 

ʉʦʛʣʘʩʥʦ ʵʪʠʤ ʧʦʩʪʨʦʝʥʠʷʤ, ʜʨʝʚʥʠʝ ʥʝʤʪʠʭʠʥʩʢʠʡ ʠ ʤʘʣʦʛʘʨʝʚʩʢʠʡ 

ʤʝʪʘʢʦʤʧʣʝʢʩʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʦʧʦʩʪʘʚʣʷʣʠʩʴ ʩ ʢʘʥʩʢʠʤ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʤ 

ʢʦʤʧʣʝʢʩʦʤ ʥʠʞʥʝʛʦ ʘʨʭʝʷ ʠ ʝʥʠʩʝʡʩʢʠʤ ʤʝʪʘʢʦʤʧʣʝʢʩʦʤ ʧʦʟʜʥʝʛʦ ʘʨʭʝʷ, ʠ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʢʘʢ ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʉʠʙʠʨʩʢʦʤʫ ʢʨʘʪʦʥʫ. ʂʦʨʨʝʣʷʮʠʷ ʠ 

ʧʨʠʚʷʟʢʘ ʚʦʟʨʘʩʪʘ ʧʦʩʣʝʜʥʠʭ ʢ ʜʨʝʚʥʝʡʰʠʤ ʦʙʨʘʟʦʚʘʥʠʷʤ ʛʘʨʝʚʩʢʦʛʦ 

ʤʝʪʘʢʦʤʧʣʝʢʩʘ ʙʳʣʘ ʦʪʨʘʞʝʥʘ ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪʘʭ [ʥʘʧʨʠʤʝʨ, ʂʘʯʝʚʩʢʠʡ, 
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ɿʫʝʚ, 2005], ʛʜʝ ʜʨʝʚʥʠʝ ʢʦʤʧʣʝʢʩʳ ʛʘʨʝʚʩʢʦʡ ʠ ʪʝʡʩʢʦʡ ʩʝʨʠʡ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʢ 

ʥʝʦʘʨʭʝʡ?-ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʢʦʤʫ ʚʦʟʨʘʩʪʫ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʵʪʠ ʧʦʩʪʨʦʝʥʠʷ ʙʳʣʠ 

ʧʦʜʪʚʝʨʞʜʝʥʳ U-Pb ʜʘʪʠʨʦʚʘʥʠʝʤ ʚʦʟʨʘʩʪʘ ʮʠʨʢʦʥʦʚ ~ 2.6 ʤʣʨʜ ʣʝʪ ʠʟ 

ʤʝʪʘʪʦʥʘʣʠʪʦʚ [Kuz'michev, Sklyʘrov, 2016]. ʆʜʥʘʢʦ ʚʳʚʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ 

ʝʜʠʥʠʯʥʳʭ ʦʧʨʝʜʝʣʝʥʠʷʭ ʚʦʟʨʘʩʪʘ ʮʠʨʢʦʥʦʚ ʠʟ ʤʝʪʘʪʦʥʘʣʠʪʦʚ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ 

ʚ ʟʦʥʝ ʤʝʣʘʥʞʘ, ʤʳ ʩʯʠʪʘʝʤ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤʠ ʠ ʪʨʝʙʫʶʱʠʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ [ʃʠʭʘʥʦʚ ʠ ʜʨ., 2018] ʚʦʩʪʦʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʉɽʂ. ʅʘ ʵʪʦ 

ʫʢʘʟʳʚʘʶʪ ʥʝʜʘʚʥʦ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ U-Pb ʜʘʪʠʨʦʚʘʥʠʷ ʮʠʨʢʦʥʘ (SHRIMP 

II) ʠʟ ʤʝʪʘʚʫʣʢʘʥʠʪʦʚ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ ʝʥʠʩʝʡʩʢʦʡ ʩʝʨʠʠ ʩ ʚʦʟʨʘʩʪʦʤ ~ 1,74 ʤʣʨʜ 

ʣʝʪ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʠʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʶ [ʅʦʞʢʠʥ ʠ ʜʨ., 2016], 

ʘ ʥʝ ʢ ʥʝʦʘʨʭʝʶ?-ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʶ, ʢʘʢ ʵʪʦ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʨʘʥʝʝ [ʂʘʯʝʚʩʢʠʡ ʠ 

ʜʨ., 1994] ʥʘ ʦʩʥʦʚʘʥʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʝʥʠʩʝʡʩʢʦʛʦ ʤʝʪʘʢʦʤʧʣʝʢʩʘ. 

ʇʠʢ ʵʥʜʦʛʝʥʥʳʭ ʩʦʙʳʪʠʡ ʚ ʠʥʪʝʨʚʘʣʝ ʦʢʦʣʦ 1750 ʤʣʥ ʣʝʪ ʧʦʜʪʚʝʨʞʜʘʶʪ ʠ 

ʨʝʟʫʣʴʪʘʪʳ ʧʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʨʘʥʠʪʦʠʜʥʦʛʦ 

ʤʘʛʤʘʪʠʟʤʘ [ʂʦʟʣʦʚ ʠ ʜʨ., 2021] ʠ  UHT ʤʝʪʘʤʦʨʬʠʟʤʘ ʚ ʛʨʘʥʫʣʠʪ-

ʘʤʬʠʙʦʣʠʪʦʚʦʤ ʢʦʤʧʣʝʢʩʝ ʢʘʥʩʢʦʡ ʩʝʨʠʠ ʖɽʂ [ʥʘʧʨʠʤʝʨ, ʃʠʭʘʥʦʚ ʠ ʜʨ., 2016]. 

ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʩ ʫʯʸʪʦʤ ʥʦʚʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʘʙʩʦʣʶʪʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʧʦʨʦʜ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʦʛʦ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʜʦʠʟʫʯʝʥʠʷ ʧʣʦʱʘʜʝʡ ʠ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʧʦʷʩʥʠʪʝʣʴʥʳʭ ʟʘʧʠʩʦʢ 

ɺʉɽɻɽʀ ʢ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʢʘʨʪʘʤ ʤʘʩʰʪʘʙʘ 1: 200 000 ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ 

[ʉʪʦʨʦʞʝʥʢʦ ʠ ʜʨ., 2012; ʉʪʦʨʦʞʝʥʢʦ ʠ ʜʨ., 2018ʘ, ʙ ʠ ʜʨ.]. 

ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 2 ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ çʘʢʢʨʝʮʠʦʥʥʦ-ʢʦʣʣʠʟʠʦʥʥʘʷ 

ʤʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ ʚ ʥʝʦʧʨʦʪʝʨʦʟʦʝè (ɺʝʨʥʠʢʦʚʩʢʠʡ ʠ ʜʨ. 

2006 ʠ ʜʨ.). ʆʥʘ ʙʘʟʠʨʫʶʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʢʦʤ 

ʛʨʘʥʠʪʦʠʜʥʦʤ ʤʘʛʤʘʪʠʟʤʝ ʠ ʦʪʩʫʪʩʪʚʠʠ ʚ pʘccʤʘʪpʠʚʘʝʤʦʤ pʝʛʠʦʥʝ ʵʥʜʦʛʝʥʥʳʭ 

cʦʙʳʪʠʡ, ʥʘʯʠʥʘʷ ʩ ʧʦʟʜʥʝʛʦ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʷ (1750 ʤʣʥ ʣʝʪ) ʜʦ ʥʝʦʧpʦʪʝpʦʟʦʷ 

(750 ʤʣʥ ʣʝʪ). ʇʦ ʜʘʥʥʳʤ [ɺʝʨʥʠʢʦʚʩʢʠʡ ʠ ʜʨ., 2006, 2009] ʩʪʨʫʢʪʫʨʥʦ-

ʚʝʱʝʩʪʚʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʨʝʛʠʦʥʘ ʙʳʣʠ çʯʫʞʝʨʦʜʥʳʤʠè, ʪ.ʝ. ʩʬʦʨʤʠʨʦʚʘʥʥʳʤʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʧʘʜʥʝʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʨ. ɽʥʠʩʝʡ ʠ ʚ ʥʝʦʧʨʦʪʝʨʦʟʦʝ 

ʦʙʜʫʮʠʨʦʚʘʥʥʳʤʠ ʚ cʦcʪʘʚʝ ʎʝʥʪpʘʣʴʥʦ-ɸʥʛʘpcʢʦʛʦ ʪʝppʝʡʥʘ ʥʘ ʢʨʘʡ 
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ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʤʦʜʝʣʠ, ʚ pʝʛʠʦʥʝ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʥʝ ʙʳʣʠ 

ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʧʨʦʷʚʣʝʥʠʷ ʵʥʜʦʛʝʥʥʳʭ cʦʙʳʪʠʡ ʚ ʪʝʯʝʥʠʝ ʧʦʯʪʠ 1 ʤʣpʜ ʣʝʪ, 

ʭʦʪʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ [ʂʘʯʝʚʩʢʠʡ, 1999, 2002] ʚ ʣʝʛʝʥʜʝ ʤʘʛʤʘʪʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ ʙʳʣ ʫʪʚʝʨʞʜʸʥ ʜʚʫʭʬʘʟʥʳʡ ʛʘʨʝʚʩʢʠʡ 

ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʠʯʝʩʢʠʡ ʛʨʘʥʠʪʦ-ʛʥʝʡʩʦʚʳʡ ʢʦʤʧʣʝʢʩ ʩ ʚʘʣʠʜʥʳʤ ʚʦʟʨʘʩʪʦʤ ʩ 

ʧʠʢʘʤʠ ~ 1900 ʠ ~ 1750 ʤʣʥ ʣʝʪ [Cʠʜʦʨʘʩ, ɺʦʣʦʙʫʝʚ, 1983ʬ], ʢʦʪʦʨʳʡ ʧʦ ʚpʝʤʝʥʠ 

ʚʥʝʜʨʝʥʠʷ ʫʩʣʦʚʥʦ ʢʦʨʨʝʣʠʨʦʚʘʣʩʷ ʩ ʛʨʘʥʠʪʦʠʜʘʤʠ ʊʘʨʘʢʩʢʦʛʦ ʧʦʣʠʭʨʦʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ɸʥʛʘʨʦ-ʂʘʥʩʢʦʛʦ ʙʣʦʢʘ ʖʞʥʦ-ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ ʩ ʚʦʟʨʘʩʪʦʤ 1900-

1750 ʤʣʥ ʣʝʪ [ʅʦʞʢʠʥ ʠ ʜʨ., 2003]. ʕʪʦʪ ʢʦʤʧʣʝʢʩ ʧʨʦʨʳʚʘʝʪ 

ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠʝ ʛʨʘʥʫʣʠʪʳ ʠ ʘʤʬʠʙʦʣʠʪʳ. ʇʦcʣʝ cʪʦʣʴ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʧʝpʝpʳʚʘ cʣʝʜʫʶʱʝʝ ʤʘʛʤʘʪʠʯʝcʢʦʝ cʦʙʳʪʠʝ ʚ ʉʝʚʝʨʦ-ɽʥʠcʝʡcʢʦʤ ʢpʷʞʝ, ʢʘʢ 

ʧʦʣʘʛʘʣʠ [ɺʝʨʥʠʢʦʚʩʢʠʡ, ɺʝʨʥʠʢʦʚʩʢʘʷ, 2006], ʙʳʣʦ ʟʘʬʠʢcʠpʦʚʘʥʦ ʣʠʰʴ ʚ 

ʛpʘʥʠʪʦʠʜʘʭ ʪʝʡcʢʦʛʦ ʢʦʤʧʣʝʢcʘ (880-865 ʤʣʥ ʣʝʪ) [ʅʦʞʢʠʥ ʠ ʜʨ, 1999]. ʇʨʠ 

ʵʪʦʤ ʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʵʪʠ ʛpʘʥʠʪʦʠʜʳ ʙʳʣʠ cʬʦpʤʠpʦʚʘʥʳ ʟʘ ʧpʝʜʝʣʘʤʠ 

ɽʥʠcʝʡcʢʦʛʦ ʢpʷʞʘ, ʚ cʦcʪʘʚʝ ʎʝʥʪpʘʣʴʥʦ-ɸʥʛʘpcʢʦʛʦ ʪʝppʝʡʥʘ ʝʱʝ ʜʦ ʝʛʦ 

ʢʦʣʣʠʟʠʠ c Cʠʙʠpcʢʠʤ ʢpʘʪʦʥʦʤ [ɺʝʨʥʠʢʦʚʩʢʠʡ ʠ ʜʨ., 2009]. ʅʘ ʵʪʦʤ ʦʩʥʦʚʘʥʠʠ 

ʙʳʣʠ ʩʜʝʣʘʥʳ ʚʳʚʦʜʳ ʦ ʪʦʤ, ʯʪʦ ʟʘʧʘʜʥʘʷ ʦʢʨʘʠʥʘ ʉʂ ʚ ʠʥʪʝʨʚʘʣʝ 1740-700 ʤʣʥ 

ʣʝʪ ʩʫʱʝʩʪʚʦʚʘʣʘ ʚ ʨʝʞʠʤʝ ʧʘʩʩʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ (1) ʠ ʦʙ 

ʦʪʩʫʪʩʪʚʠʠ ʛʨʝʥʚʠʣʴʩʢʠʭ ʠ ʨʘʥʥʝʙʘʡʢʘʣʴʩʢʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʠʭ ʩʦʙʳʪʠʡ (2), ʩ 

ʢʦʪʦʨʳʤʠ ʩʚʷʟʳʚʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʠʧʦʪʝʪʠʯʝʩʢʦʛʦ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʘ ʈʦʜʠʥʠʷ 

[Pisarevsky et al., 2008; ɹʦʛʜʘʥʦʚʘ ʠ ʜʨ., 2009]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʘʷ ʤʦʜʝʣʴ ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ ʥʝ ʫʯʠʪʳʚʘʣʘ ʫʞʝ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʨʘʥʝʝ ʨʝʟʫʣʴʪʘʪʳ 

ʛʝʦʢʘʨʪʠʨʦʚʘʥʠʷ ʠ ʠʟʦʪʦʧʥʦ-ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ [ʂʘʯʝʚʩʢʠʡ,1999: 

ʂʘʯʝʚʩʢʠʡ, ɿʫʝʚ, 2005], ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʨʝʞʠʤʘʤ ʜʘʚʣʝʥʠʷ 

ʧʦʣʠʤʝʪʘʤʦʨʬʠʟʤʘ ʦʩʘʜʦʯʥʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ ʉɽʂ [ʋʰʘʢʦʚʘ, 1966; 

ɹʦʚʠʥ, 1981, 1982; ʂʦʟʣʦʚ,  ʃʝʧʝʟʠʥ, 1995; ʃʠʭʘʥʦʚ ʠ ʜʨ., 1999, 2006 ʠ ʜʨ.].  

ʉʦʛʣʘʩʥʦ ʪʨʝʪʴʝʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʤʦʜʝʣʠ [ʂʫʟʴʤʠʯʸʚ, ʉʢʣʷʨʦʚ, 2014; 

Kuz'michev, Sklyarov, 2016], ʥʘ ʨʫʙʝʞʝ ʦʢʦʣʦ 1 ʤʣʨʜ ʣʝʪ ʢ ʟʘʧʘʜʫ ʦʪ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʨ. ɽʥʠʩʝʡ ʫʞʝ ʩʫʱʝʩʪʚʦʚʘʣʠ ʇʘʣʝʦʘʟʠʘʪʩʢʠʡ ʦʢʝʘʥ ʠ ʧʘʩʩʠʚʥʘʷ 

ʦʢʨʘʠʥʘ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ. ʆʨʦʛʝʥʠʷ ʛʨʝʥʚʠʣʴʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʢʘʢ ʦʪʤʝʯʘʶʪ 
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ʘʚʪʦʨʳ, ʦʪʩʫʪʩʪʚʦʚʘʣʘ. ʅʘ ʨʫʙʝʞʝ ʦʢʦʣʦ 860 ʤʣʥ ʣʝʪ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʩʪʦʣʢʥʦʚʝʥʠʝ ʅʝʠʟʚʝʩʪʥʦʛʦ ʪʝʨʨʝʡʥʘ ʩ ʦʢʨʘʠʥʦʡ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ. ʆʢʦʣʦ 800 

ʤʣʥ ʣʝʪ ʥʘʟʘʜ ʉʠʙʠʨʩʢʠʡ ʢʨʘʪʦʥ ʜʚʠʛʘʣʩʷ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʚ ʇʨʠʝʥʠʩʝʡʩʢʦʡ ʟʦʥʝ ʘʧʦʛʥʝʡʩʦʚʳʭ ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚ (ʧʦ 

ʛʘʨʝʚʩʢʦʤʫ ʢʦʤʧʣʝʢʩʫ, 1100-850 ʤʣʥ ʣʝʪ, ʘʚʪʦʨ) ʚ ʟʦʥʝ ʩʜʚʠʛʘ ʅʝʠʟʚʝʩʪʥʳʡ 

ʪʝʨʨʝʡʥ ï ʉʂ. ʆʢʦʣʦ 750-720 ʤʣʥ ʣʝʪ ʟʦʥʘ ʠʭ ʩʦʯʣʝʥʝʥʠʷ ʠʩʧʳʪʳʚʘʝʪ ʨʠʬʪʠʥʛ ʠ 

ʩʧʨʝʜʠʥʛ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʥʦʚʦʛʦ ʀʩʘʢʦʚʩʢʦʛʦ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ʅʘ 

ʨʫʙʝʞʝ ʦʢʦʣʦ 680 ʤʣʥ ʣʝʪ ʦʙʨʘʟʫʝʪʩʷ ʀʩʘʢʦʚʢʘʷ ʦʩʪʨʦʚʥʘʷ ʜʫʛʘ ʩ ʬʨʦʥʪʘʣʴʥʦʡ 

ʘʢʢʨʝʮʠʦʥʥʦʡ ʧʨʠʟʤʦʡ, ʦʙʨʘʱʝʥʥʦʡ ʢ ʩʠʙʠʨʩʢʦʡ ʦʢʨʘʠʥʝ. ʆʢʦʣʦ 620 ʤʣʥ ʣʝʪ 

ʧʨʦʠʩʭʦʜʠʪ ʩʪʦʣʢʥʦʚʝʥʠʝ ʀʩʘʢʦʚʩʢʦʡ ʜʫʛʠ ʩ ʉʠʙʠʨʩʢʠʤ ʢʨʘʪʦʥʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʯʝʛʦ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʘʢʢʨʝʮʠʦʥʥʳʭ ʧʨʠʟʤʘʪʠʯʝʩʢʠʭ ʠ ʜʫʛʦʚʳʭ ʧʦʨʦʜ 

ʥʘʜʚʠʛʘʝʪʩʷ ʥʘ ʉʠʙʠʨʩʢʫʶ ʦʢʨʘʠʥʫ.  

ʈʠʬʪʦʛʝʥʥʦ-ʢʦʣʣʠʟʠʦʥʥʘʷ ʤʦʜʝʣʴ ʜʝʩʪʨʫʢʮʠʠ ʢʨʘʝʚʦʡ ʯʘʩʪʠ ʉʠʙʠʨʩʢʦʛʦ 

ʢʨʘʪʦʥʘ, ʧʨʝʜʣʘʛʘʝʤʘʷ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ (ʩʤ ʛʣʘʚʳ 4-7), ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʉʝʚʝʨʦ-

ɽʥʠʩʝʡʩʢʠʡ ʢʨʷʞ ʢʘʢ ʜʦʢʝʤʙʨʠʡʩʢʠʡ ʦʨʦʛʝʥ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ in situ ʚʜʦʣʴ 

ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʳ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ ʚ ʥʝʦʧʨʦʪʝʨʦʟʦʝ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʧʝʪʨʦʣʦʛʦ-ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʠ ʠʟʦʪʦʧʥʳʤ ʜʘʪʠʨʦʚʘʥʠʝʤ 

ʢʦʤʧʣʝʢʩʦʚ [ʅʦʞʢʠʥ, 1997; ʅʦʞʢʠʥ ʠ ʜʨ., 1999; ʅʦʞʢʠʥ ʠ ʜʨ., 2011; ʃʠʭʘʥʦʚ ʠ 

ʜʨ., 2014; ʂʦʟʣʦʚ ʠ ʜʨ., 2020 ʠ ʜʨ.].  

ɸʥʘʣʠʟ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʧʦʢʘʟʳʚʘʝʪ ʦʪʨʠʮʘʥʠʝ ʛʨʝʥʚʠʣʴʩʢʠʭ 

ʵʥʜʦʛʝʥʥʳʭ ʩʦʙʳʪʠʡ ʚ ʤʦʜʝʣʷʭ 1, 2, 3, ʯʪʦ ʥʠʞʝ ʦʧʨʦʚʝʨʛʘʝʪʩʷ ʢʦʤʧʣʝʢʩʦʤ 

ʦʨʠʛʠʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʥʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ 1180-850 ʤʣʥ 

ʣʝʪ ʥʘʟʘʜ ʥʘ ʟʘʧʘʜʝ ʉʂ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʤʘʢʩʠʤʫʤʫ ʵʥʜʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʧʦʜʪʚʝʨʞʜʘʝʤʦʡ ʜʚʫʭʵʪʘʧʥʳʤ ʨʦʩʪʦʤ ʛʨʘʥʠʪʦ-ʛʥʝʡʩʦʚʳʭ ʢʫʧʦʣʦʚ (~ 1100 ʠ ~ 850 

ʤʣʥ ʣʝʪ) ʚ ʧʦʟʜʥʝʤ ʧʨʦʪʝʨʦʟʦʝ [ʅʦʞʢʠʥ ʠ ʜʨ., 1999] ʧʦʩʣʝ ʛʣʘʚʥʦʛʦ ʤʠʥʠʤʫʤʘ 

1700-1100 ʤʣʥ ʣʝʪ [ɼʦʙʨʝʮʦʚ, 2010]. ɼʦʦʨʦʛʝʥʥʳʝ ʵʥʜʦʛʝʥʥʳʝ ʩʦʙʳʪʠʷ, 

ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʨʠʬʪʦʛʝʥʥʳʤʠ ʛʨʘʥʠʪʘʤʠ ɸ-ʪʠʧʘ (1380-1360 ʤʣʥ ʣʝʪ) [ʇʦʧʦʚ ʠ 

ʜʨ, 2011; ʃʠʭʘʥʦʚ ʠ ʜʨ., 2012, 2015], ʢʦʨʨʝʣʠʨʫʶʪʩʷ ʩ ʄʦʰʘʢʩʢʠʤ ʧʣʶʤʦʚʳʤ 

ʤʘʛʤʘʪʠʯʝʩʢʠʤ ʩʦʙʳʪʠʝʤ ʥʘ ʖʞʥʦʤ ʋʨʘʣʝ, ʢʦʪʦʨʳʡ ʩʯʠʪʘʝʪʩʷ ʤʠʨʦʚʳʤ 

ʚʦʟʨʘʩʪʥʳʤ ʨʝʧʝʨʦʤ ʥʘʯʘʣʘ ʨʘʩʧʘʜʘ ʛʠʧʦʪʝʪʠʯʝʩʢʦʛʦ ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʘ ʅʫʥʘ 
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(ʂʦʣʫʤʙʠʷ) [Puchkov et ʘl., 2013]. ʅʝ ʤʝʥʝʝ ʚʘʞʥʦ ʫʩʪʘʥʦʚʣʝʥʠʝ ʥʦʚʦʛʦ ʬʘʢʪʘ 

ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʢʦʛʦ ʠʤʧʫʣʴʩʘ ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʘʩʪʷʞʝʥʠʷ ʢʦʨʳ ʥʘ 

ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʝ ʉʂ, ʠʥʜʠʢʘʪʦʨʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʙʣʘʩʪʦʤʠʣʦʪʠʟʠʨʦʚʘʥʥʳʝ 

ɸ-ʛʨʘʥʠʪʳ ʩ U-Pb ʚʦʟʨʘʩʪʦʤ ʮʠʨʢʦʥʦʚ 1812 ʤʣʥ ʣʝʪ [ʂʫʟʥʝʮʦʚ ʠ ʜʨ., 2020], 

ʧʨʦʨʳʚʘʶʱʠʝ ʤʘʣʦʛʘʨʝʚʩʢʫʶ ʪʦʣʱʫ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʷ. ɿʘʬʠʢʩʠʨʦʚʘʥʥʳʝ 

ʙʣʘʩʪʦʤʠʣʦʥʠʪʠʟʠʨʦʚʘʥʥʳʝ ʛʨʘʥʠʪʦʠʜʳ ʷʚʣʷʶʪʩʷ ʠʥʜʠʢʘʪʦʨʘʤʠ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʨʘʩʪʷʞʝʥʠʷ ʠ ʚʥʫʪʨʠʧʣʠʪʥʦʛʦ ʧʘʣʝʦ- 

ʧʨʦʪʝʨʦʟʦʡʩʢʦʛʦ ʛʨʘʥʠʪʦʠʜʥʦʛʦ ʤʘʛʤʘʪʠʟʤʘ ʚ ʉʝʚʝʨʦ-ɽʥʠʩʝʡʩʢʦʤ ʢʨʷʞʝ. ʆʥʠ 

ʫʪʦʯʥʷʶʪ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʚʦʟʨʘʩʪʫ ʛʨʘʥʠʪʦ-ʛʥʝʡʩʦʚ ʛʘʨʝʚʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ [ʂʘʯʝʚʩʢʠʡ, 1999, 2002].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʠʩʪʦʨʠʶ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʉʝʚʝʨʦ-ɽʥʠʩʝʡʩʢʦʛʦ 

ʢʨʷʞʘ ʠʤʝʝʪʩʷ ʜʚʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʪʦʯʢʠ ʟʨʝʥʠʷ: ʧʝʨʚʘʷ ï ʧʦʟʜʥʝʜʦʢʝʤʙʨʠʡʩʢʠʝ 

ʩʪʨʫʢʪʫʨʳ ʨʝʛʠʦʥʘ ʬʦʨʤʠʨʦʚʘʣʠʩʴ in situ ʥʘ ʘʨʭʝʡ-ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʢʦʤ 

ʬʫʥʜʘʤʝʥʪʝ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ [ʂʘʯʝʚʩʢʠʡ, 1994; ʅʦʞʢʠʥ, 1997; ʂʘʯʝʚʩʢʠʡ, 

1999; ɺʨʫʙʣʝʚʩʢʠʡ ʠ ʜʨ., 2011; ʃʠʭʘʥʦʚ ʠ ʜʨ., 2014; Kuz'michev, Sklyarov, 2016; 

ʂʦʟʣʦʚ ʠ ʜʨ., 2020; ʂʫʟʥʝʮʦʚ ʠ ʜʨ., 2020 ʠ ʜʨ.], ʚʪʦʨʘʷ ï ʩʪʨʫʢʪʫʨʥʦ-

ʚʝʱʝʩʪʚʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʨʝʛʠʦʥʘ ʙʳʣʠ ʦʙʨʘʟʦʚʘʥʳ ʢ ʟʘʧʘʜʫ ʦʪ ʨ. ɽʥʠʩʝʡ, ʘ ʚ 

ʥʝʦʧʨʦʪʝʨʦʟʦʝ ʚ ʩʦʩʪʘʚʝ ʎʝʥʪʨʘʣʴʥʦ-ɸʥʛʘʨʩʢʦʛʦ ʪʝʨʨʝʡʥʘ ʦʙʜʫʮʠʨʦʚʘʥʳ ʥʘ ʢʨʘʡ 

ʉʂ [ɺʝʨʥʠʢʦʚʩʢʠʡ, ɺʝʨʥʠʢʦʚʩʢʘʷ, 2006; ɺʝʨʥʠʢʦʚʩʢʠʡ ʠ ʜʨ., 2009 ʠ ʜʨ.].  

ʈʦʣʴ ʨʠʬʪʦʛʝʥʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ ʚ ɸʥʛʘʨʩʢʦʤ 

ʩʢʣʘʜʯʘʪʦʤ ʧʦʷʩʝ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʤʘʛʤʘʪʠʟʤ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʦ-

ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʨʘʩʩʤʦʪʨʝʥʳ ʜʘʣʝʝ, ʚ ɻʣʘʚʝ 4. 
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ɻʣʘʚʘ 4 

 ʇɽʊʈʆʃʆɻʀʏɽʉʂʀɽ ʀʅɼʀʂɸʊʆʈʓ ʀ ʇʈʀʈʆɼɸ ʈɽɻʀʆʅɸʃʔʅʓʍ 

ʉɼɺʀɻʆɺʓʍ ɿʆʅ ʉɽɺɽʈʆ-ɽʅʀʉɽʁʉʂʆɻʆ ʂʈʗɾɸ 

 ɸʥʘʣʠʟ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ (ʛʣʫʙʠʥʥʳʝ ʨʘʟ-

ʣʦʤʳ, ʰʚʳ, ʰʦʚʥʳʝ ʟʦʥʳ, ʟʦʥʳ ʩʤʷʪʠʷ), ʫʩʪʘʥʦʚʣʝʥʠʝ ʚ ʠʭ ʧʨʝʜʝʣʘʭ ʩʦʦʪʥʦʰʝ-

ʥʠʷ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʧʦʥʠʤʘʥʠʷ 

ʛʣʫʙʠʥʥʦʛʦ ʧʝʪʨʦʛʝʥʝʟʠʩʘ ʠ ʵʚʦʣʶʮʠʠ ʩʪʨʫʢʪʫʨʥʦ-ʚʝʱʝʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚ 

ʟʦʥʝ ʧʝʨʝʭʦʜʘ ʧʘʣʝʦʦʢʝʘʥ-ʢʦʥʪʠʥʝʥʪ. ɺʳʷʩʥʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ  ʪʝʢʪʦʥʦ-

ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ, ʫʚʷʟʢʘ ʠʭ ʩ ʛʝʦʜʠʥʘʤʠʢʦʡ ʚ ʜʦʢʝʤʙʨʠʡʩʢʦʡ ʠʩʪʦʨʠʠ 

ʨʝʛʠʦʥʘ ï ʦʜʥʘ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʚʘʞʥʦ ʧʨʠ ʢʦʨʨʝʢʪʠʨʦʚʢʝ 

ʠ ʨʘʟʨʘʙʦʪʦʢʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʉʝʚʝʨʦ-ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ. 

ɺ ʵʪʦʡ ʛʣʘʚʝ ʥʘ ʦʩʥʦʚʝ ʚʳʷʚʣʝʥʥʳʭ ʥʘʤʠ ʧʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʠʥʜʠʢʘʪʦʨʦʚ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʧʨʠʚʦʜʷʪʩʷ ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ 

ʀʰʠʤʙʠʥʩʢʦ-ʊʘʪʘʨʩʢʦʡ ʠ ʇʨʠʝʥʠʩʝʡʩʢʦʡ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʜʚʠʛʦʚʚʳʭ ʟʦʥ (ʨʠʩ. 2) ï 

ʜʚʫʭ ʛʣʘʚʥʝʡʰʠʭ ʜʦʤʠʥʠʨʫʶʱʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʧʨʠʝʥʠʩʝʡʩʢʦʡ  ʟʦʥʳ 

ʥʘ ʩʦʯʣʝʥʝʥʠʠ ʀʩʘʢʦʚʩʢʦʛʦ ʪʝʨʨʝʡʥʘ ʩ ʧʘʣʝʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʦʡ ʉʠʙʠʨ-

ʩʢʦʛʦ ʢʨʘʪʦʥʘ. 

ʊʝʨʤʠʥ çʨʝʛʠʦʥʘʣʴʥʘʷ ʩʜʚʠʛʦʚʘʷ ʟʦʥʘè ʚʚʝʜʸʥ ɹ.ʄ. ʏʠʢʦʚʳʤ [ʏʠʢʦʚ, 1992] 

ʥʘ ʦʩʥʦʚʘʥʠʠ 4-ʭ ʵʣʝʤʝʥʪʥʦʡ ʤʦʜʝʣʠ ʩʜʚʠʛʦʚʳʭ ʟʦʥ, ʫʯʠʪʳʚʘʶʱʝʡ ʩʪʨʫʢʪʫʨʥʦʝ 

ʚʳʨʘʞʝʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʦʥʳ ʛʣʫʙʠʥʥʦʛʦ ʨʘʟʣʦʤʘ, ʵʚʦʣʶʮʠʶ ʤʘʛʤʘʪʠʯʝʩʢʠʭ 

ʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ. ʅʘʤʠ ʵʪʦʪ ʪʝʨʤʠʥ 

ʚʧʝʨʚʳʝ ʧʨʠʤʝʥʸʥ ʧʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʟʦʥʳ ʇʨʠʝʥʠʩʝʡʩʢʦʛʦ ʛʣʫʙʠʥʥʦʛʦ ʨʘʟʣʦʤʘ 

ʚ ʇʨʠʝʥʠʩʝʡʩʢʦʤ ʧʦʜʥʷʪʠʠ [ʂʦʟʣʦʚ ʠ ʜʨ., 2012]. ʇʦʜ ʪʝʨʤʠʥʦʤ çʰʦʚʥʳʝ ʪʝʢʪʦ-

ʥʠʯʝʩʢʠʝ ʟʦʥʳè, ʩʦʛʣʘʩʥʦ ʢʦʥʮʝʧʮʠʠ ʛʝʦʩʠʥʢʣʠʥʘʣʝʡ ʧʦʥʠʤʘʣʠʩʴ ʫʟʢʠʝ, ʧʨʦʪʷ-

ʞʝʥʥʳʝ ʣʠʥʝʡʥʳʝ ʟʦʥʳ ʩʣʦʞʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʘ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʩʪʨʫʢʪʫʨʥʳʤ ʚʳʨʘʞʝʥʠʝʤ ʨʘʟʣʦʤʦʚ ʙʦʣʴʰʦʡ ʛʣʫʙʠʥʳ ʟʘʣʦʞʝʥʠʷ 

ʠ ʜʣʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ [ʥʘʧʨʠʤʝʨ, ʇʝʡʚʝ, 1956]. ɺ ʦʨʠʛʠʥʘʣʴʥʦʡ ʨʘʙʦʪʝ ʧʨʠʥʷʪ 

ʪʝʨʤʠʥ çʰʦʚʥʘʷ ʟʦʥʘ (ʩʫʪʫʨʘ)è, ʧʨʠ ʪʝʨʨʝʡʥʦʚʦʤ ʘʥʘʣʠʟʝ ʦʟʥʘʯʘʶʱʠʡ ʪʝʢʪʦʥʠ-

ʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʟʦʥʳ ʢʦʣʣʠʟʠʠ, ʪʦ ʝʩʪʴ ʩʪʦʣʢʥʦʚʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʪʝʨʨʝʡʥʦʚ 
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[Cʢʣʷʨʦʚ ʠ ʜʨ., 2001]. ʆʩʦʙʝʥʥʦʩʪʴʶ ʪʘʢʠʭ ʣʠʥʝʡʥʳʭ ʤʝʞʙʣʦʢʦʚʳʭ ʰʚʦʚ, ʨʘʟʜʝ-

ʣʷʶʱʠʭ ʢʨʫʧʥʳʝ ʙʣʦʢʠ ʟʝʤʥʦʡ ʢʦʨʳ, ʷʚʣʷʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʦʨʤ ʧʨʦʷʚʣʝʥʠʷ 

ʤʘʛʤʘʪʠʟʤʘ, ʜʠʩʣʦʢʘʮʠʦʥʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʠ ʨʫʜʦʛʝʥʝʟʘ [ʥʘʧʨʠʤʝʨ, ʆʛʦʨʦʜʥʠ-

ʢʦʚ ʠ ʜʨ., 2004]. 

4.1. ʄʘʛʤʘʪʠʯʝʩʢʠʝ ʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʘʩʩʦʮʠʘʮʠʠ ʚ ʵʚʦʣʶʮʠʠ 

ʀʰʠʤʙʠʥʩʢʦ-ʊʘʪʘʨʩʢʦʡ ʠ ʇʨʠʝʥʠʩʝʡʩʢʦʡ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʜʚʠʛʦʚʳʭ ʟʦʥ 

ɺ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʉʝʚʝʨʦ-ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ ʦʙʱʝʧʨʠʟʥʘʥʳ 

ɸʢʠʥʦʚʩʢʠʡ, ʀʰʠʤʙʠʥʩʢʠʡ, ʊʘʪʘʨʩʢʠʡ, ʠ ʇʨʠʝʥʠʩʝʡʩʢʠʡ ʛʣʫʙʠʥʥʳʝ ʨʘʟʣʦʤʳ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʠ ɸʥʛʘʨʩʢʠʡ ʩʫʙʰʠʨʦʪʥʳʡ ʛʣʫʙʠʥʥʳʡ ʨʘʟʣʦʤ. 

ɻʣʫʙʠʥʥʳʝ ʨʘʟʣʦʤʳ ʦʪʥʦʩʠʣʠʩʴ ʢ ʨʘʟʣʦʤʘʤ ʜʣʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ (ʛʣʫʙʠʥʥʦʛʦ 

ʟʘʣʦʞʝʥʠʷ): ʦʪ ʜʦʢʝʤʙʨʠʷ ʜʦ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ [ɻʣʠʢʦ, 1957; ɹʦʛʦʣʝʧʦʚ, 

1963; ʂʠʨʠʯʝʥʢʦ, 1963; ʇʦʩʪʝʣʴʥʠʢʦʚ, 1990; ʇʦʩʪʝʣʴʥʠʢʦʚ, ʄʫʩʝʠʙʦʚ, 1992 ʠ 

ʜʨ.].  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʳʭ, ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʝʪʨʦʣʦʛʠʯʝ-

ʩʢʠʭ ʜʘʥʥʳʭ ʠ ʧʨʠʚʣʝʯʝʥʠʷ 4-ʭ ʵʣʝʤʝʥʪʥʦʡ ʤʦʜʝʣʠ ʩʜʚʠʛʦʚʳʭ ʟʦʥ (ʨʠʩ. 3) ʚʳʜʝ-

ʣʝʥʳ ʜʚʝ ʢʨʫʧʥʳʝ ʣʠʥʝʘʤʝʥʪʥʳʝ ʩʪʨʫʢʪʫʨʳ: ʀʰʠʤʙʠʥʩʢʦ-ʊʘʪʘʨʩʢʘʷ ʠ ʇʨʠʝʥʠ-

ʩʝʡʩʢʘʷ ʨʝʛʠʦʥʘʣʴʥʳʝ ʩʜʚʠʛʦʚʳʝ ʟʦʥʳ (ʨʠʩ. 2), 

 

 ʈʠʩ. 3 ï ʉʪʨʫʢʪʫʨʥʘʷ ʤʦʜʝʣʴ 

ʩʜʚʠʛʦʚʳʭ ʟʦʥ (ʧʦ [ʏʠʢʦʚ, 1992]). 

 

 

 

 

ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʩʪʨʦʝʥʠʝʤ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʠ ʣʘʪʝʨʘʣʠ, ʧʝʪʨʦʣʦʛʠʯʝʩʢʠʤʠ ʠʥʜʠ-

ʢʘʪʦʨʘʤʠ, ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʨʝʞʠʤʘʤʠ ʠ ʚʝʣʠʯʠʥʘʤʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʛʨʘ-

ʜʠʝʥʪʦʚ (ʇʨʠʣ. 1, ʪʘʙʣʠʮʳ 1.2 ʠ 1.3). ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨʥʦ-ʚʝʱʝʩʪʚʝʥʥʳʭ 
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ʢʦʤʧʣʝʢʩʦʚ ʚ ʠʭ ʧʨʝʜʝʣʘʭ ʢʦʥʪʨʦʣʠʨʦʚʘʣʦʩʴ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʦʙʩʪʘʥʦʚʢʘʤʠ: ʘ) 

ʨʘʩʪʷʞʝʥʠʷ, ʩʦʧʨʦʚʦʞʜʘʝʤʳʭ ʩʙʨʦʩʘʤʠ ʠ ʤʘʛʤʘʪʠʟʤʦʤ, ʙ) ʩʞʘʪʠʷ ʢʦʥʪʠʥʝʥʪʘʣʴ-

ʥʦʡ ʢʦʨʳ, ʧʨʦʷʚʣʝʥʥʳʝ ʥʘʜʚʠʛʘʤʠʠ ʩʠʥʪʝʢʪʦʥʠʯʝʩʢʠʤ ʤʝʪʘʤʦʨʬʠʟʤʦʤ ʠ ʚ) 

ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʜʚʠʛʦʚʳʭ ʜʝʬʦʨʤʘʮʠʡ ʨʘʟʣʠʯʥʦʡ ʢʠʥʝʤʘʪʠʢʠ.  

4.1.1. ʀʰʠʤʙʠʥʩʢʦ-ʊʘʪʘʨʩʢʘʷ ʨʝʛʠʦʥʘʣʴʥʘʷ ʩʜʚʠʛʦʚʘʷ ʟʦʥʘ (ʀʊʈʉɿ) 

ʈʘʥʝʝ ʧʨʠ ʘʥʘʣʠʟʝ ʙʘʡʢʘʣʴʩʢʦʛʦ ʦʨʦʛʝʥʝʟʘ ʥʘ ʧʨʠʤʝʨʝ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ 

ʵʪʘ ʩʪʨʫʢʪʫʨʘ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ çʊʘʪʘʨʩʢʠʡ ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʰʦʚè [ʇʦʩʪʝʣʴʥʠʢʦʚ, 

1973]. ʇʦʥʷʪʠʝ çʀʰʠʤʙʠʥʩʢʘʷ ʰʦʚʥʘʷ ʟʦʥʘ ʩʤʷʪʠʷè ʚʧʝʨʚʳʝ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ 

ʨʘʩʢʨʳʪʦ ʧʨʠ ʘʥʘʣʠʟʝ ʚʝʨʭʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʭ ʩʪʨʫʢʪʫʨ ʚʦʩʪʦʯʥʦʛʦ ʩʢʣʦʥʘ ɽʥʠ-

ʩʝʡʩʢʦʛʦ ʢʨʷʞʘ [ʇʦʩʪʝʣʴʥʠʢʦʚ, 1990]. ɿʦʥʘ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʚ ʩʦʩʪʘʚʝ ʪʨʠʘʜʳ: 

ʀʰʠʤʙʠʥʩʢʘʷ ʟʦʥʘ ʩʤʷʪʠʷ, ʎʝʥʪʨʘʣʴʥʦʝ ʧʦʜʥʷʪʠʝ ʠ ɺʦʩʪʦʯʥʳʡ ʧʨʦʛʠʙ, ʚʟʘʠʤʦ-

ʩʚʷʟʘʥʥʳʭ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ, ʩʦʛʣʘʩʥʦ ʧʦʩʪʨʦ-

ʝʥʠʷʤ, ʦʧʨʝʜʝʣʷʝʪ ʰʦʚʥʘʷ ʨʠʬʪʦʚʘʷ ʟʦʥʘ. ʊʨʠʘʜʘ ʦʙʨʘʟʫʝʪ ʣʘʪʝʨʘʣʴʥʳʡ ʨʷʜ 

ʨʠʬʪʦʛʝʥʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʉʝʚʝʨʦ-ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ, ʩʦʩʪʦʷʱʠʡ ʠʟ 3-ʭ ʧʦʚʪʦʨʷ-

ʶʱʠʭʩʷ ʬʨʘʛʤʝʥʪʦʚ (ʩ ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ): ɺʦʩʪʦʯʥʳʡ ʧʨʦʛʠʙ ï ʀʰʠʤʙʠʥʩʢʘʷ ʟʦʥʘ 

ï ʎʝʥʪʨʘʣʴʥʦʝ ʧʦʜʥʷʪʠʝ (ʪʨʠʘʜʘ, ʚʦʩʪʦʯʥʳʡ ʬʨʘʛʤʝʥʪ) ï ʊʘʪʘʨʩʢʠʡ ʰʦʚ ï ɸʥʛʘ-

ʨʦ-ʊʠʩʩʢʠʡ ʧʨʦʛʠʙ ï ɽʥʘʰʠʤʠʥʩʢʦʝ ʧʦʜʥʷʪʠʝ (ʪʨʠʘʜʘ, ʮʝʥʪʨʘʣʴʥʳʡ ʬʨʘʛʤʝʥʪ) ï 

ɽʥʠʩʝʡʩʢʠʡ ʧʨʦʛʠʙ ï ʇʨʠʝʥʠʩʝʡʩʢʦʝ ʧʦʜʥʷʪʠʝ ï ɽʥʠʩʝʡʩʢʠʡ ʰʦʚ (ʪʨʠʘʜʘ, ʟʘʧʘʜ-

ʥʳʡ ʬʨʘʛʤʝʥʪ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʧʝʨʚʳʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʨʦʛʠʙʳ ʠʤʝʶʪ 

ʨʠʬʪʦʛʝʥʥʫʶ ʧʨʠʨʦʜʫ (1) ʠ ʧʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʚʦʟʨʘʩʪʘʥʠʝ ʛʣʫʙʠʥʳ ʨʘʩʢʨʳʪʠʷ 

ʨʠʬʪʦʛʝʥʥʳʭ ʧʨʦʛʠʙʦʚ ʚ ʟʘʘʥʛʘʨʩʢʦʡ ʯʘʩʪʠ ʚ ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ (2) [ʇʦ-

ʩʪʝʣʴʥʠʢʦʚ, 1990], ʪ.ʝ. ʢ ʨ. ɽʥʠʩʝʡ. ʉʚʠʜʝʪʝʣʴʩʪʚʦʤ ʧʦʩʣʝʜʥʝʛʦ ʷʚʣʷʝʪʩʷ ʇʨʠʝʥʠ-

ʩʝʡʩʢʘʷ ʩʫʪʫʨʘ (ʇʈʉɿ, [ʂʦʟʣʦʚ ʠ ʜʨ., 2012]), ʚʢʣʶʯʘʶʱʘʷ ʨʠʬʪʦʛʝʥʥʳʝ ʚʫʣʢʘʥʦ-

ʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ, ʦʩʪʨʦʚʦʜʫʞʥʳʝ ʠ ʦʬʠʦʣʠʪʦʚʳʝ ʢʦʤʧʣʝʢʩʳ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʀʰʠʤʙʠʥʩʢʦ-ʊʘʪʘʨʩʢʘʷ ʟʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʣʦʩʦʡ ʠʥʪʝ-

ʩʠʚʥʳʭ ʜʠʩʣʦʢʘʮʠʡ ʠ ʤʠʣʦʥʠʪʦʚ, ʧʨʦʩʣʝʞʠʚʘʶʱʝʡʩʷ ʚʜʦʣʴ ʚʩʝʛʦ ʚʦʩʪʦʯʥʦʛʦ 

ʩʢʣʦʥʘ ʨʝʛʠʦʥʘ. ɻʨʘʥʠʮʘʤʠ ʟʦʥʳ ʷʚʣʷʶʪʩʷ ʊʘʪʘʨʩʢʠʡ ʠ ʀʰʠʤʙʠʥʩʢʠʡ ʛʣʫʙʠʥʥʳʝ 

ʨʘʟʣʦʤʳ, ʦʢʦʥʪʫʨʠʚʘʶʱʠʝ ʎʝʥʪʨʘʣʴʥʦʝ ʧʦʜʥʷʪʠʝ (ʎʝʥʪʨʘʣʴʥʳʡ ʘʥʪʠʢʣʠʥʦʨʠʡ), 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʟʘʧʘʜʘ ʠ ʩ ʚʦʩʪʦʢʘ. ʅʘ ʩʝʚʝʨʥʦʤ ʧʦʛʨʫʞʝʥʠʠ ʢʨʷʞʘ ʟʦʥʘ ʧʝʨʝʩʝ-
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ʢʘʝʪ ʨ. ɽʥʠʩʝʡ ʥʠʞʝ ʆʩʠʥʦʚʩʢʠʭ ʧʦʨʦʛʦʚ, ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ ʦʥʘ ʧʨʦ-

ʪʷʛʠʚʘʝʪʩʷ ʢ ʧʦʩ. ʄʦʪʳʛʠʥʦ ʥʘ ʨ. ɸʥʛʘʨʝ. ɼʘʣʝʝ ʟʦʥʘ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚ ʶʛʦ-

ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʦʢʦʥʪʫʨʠʚʘʝʪ ʩ ʚʦʩʪʦʢʘ ʢʫʟʝʝʚʩʢʠʡ ʙʣʦʢ ʖʞʥʦ-

ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ (ʖɽʂ) ʠ ʩʣʠʚʘʝʪʩʷ ʩ ɽʥʠʩʝʡʩʢʠʤ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʰʚʦʤ [ʇʦ-

ʩʪʝʣʴʥʠʢʦʚ, 1990]. 

ɺ  ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʀʊʈʉɿ (ʨʠʩ. 2, ñʀʊò) ʤʳ ʚʳʜʝʣʷʝʤ ʉʝʚʝʨʥʳʡ, 

ʎʝʥʪʨʘʣʴʥʳʡ ʠ ʖʞʥʳʡ ʩʝʢʪʦʨʳ ʥʘ ʦʩʥʦʚʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʩʪʨʦʝ-

ʥʠʷ, ʤʘʛʤʘʪʠʟʤʘ ʠ ʤʝʪʘʤʦʨʬʠʟʤʘ (ʇʨʠʣ. 1, ʪʘʙʣ. 1.2). ɿʘʬʠʢʩʠʨʦʚʘʥʥʘʷ ʤʠʥʠ-

ʤʘʣʴʥʘʷ ʰʠʨʠʥʘ ʟʦʥʳ ʚʘʨʴʠʨʫʝʪ ʦʪ 2-3ʢʤ ʚ ʨʘʡʦʥʝ ʆʩʠʥʦʚʩʢʠʭ ʧʦʨʦʛʦʚ ʚ ʉʝʚʝʨ-

ʥʦʤ ʩʝʢʪʦʨʝ, ʜʦʩʪʠʛʘʷ ʤʘʢʩʠʤʫʤʘ ï ʦʢʦʣʦ 35-40 ʢʤ ʚ ʎʝʥʪʨʘʣʴʥʦʤ. 

ʉʝʚʝʨʥʳʡ ʩʝʢʪʦʨ. ɺ ʝʛʦ ʧʨʝʜʝʣʘʭ ʚ ʧʦʨʷʜʢʝ ʧʨʦʷʚʣʝʥʠʷ ʤʘʛʤʘʪʠʟʤʘ, ʤʝʪʘ-

ʤʦʨʬʠʟʤʘ ʠ ʜʝʬʦʨʤʘʮʠʡ, ʦʪ ʙʦʣʝʝ ʜʨʝʚʥʝʛʦ ʚʨʝʤʝʥʠ ʧʨʦʷʚʣʝʥʠʷ ʢ ʤʦʣʦʜʦʤʫ  ʚʳ-

ʜʝʣʝʥʳ ʏʘʧʩʢʠʡ, ɿʘʭʨʝʙʝʪʠʥʩʢʠʡ ʠ ʏʘʧʩʢʦ-ɸʣʤʘʣʘʢʦʥʩʢʠʡ ʫʯʘʩʪʢʠ (ʇʨʠʣ. 1, 

ʪʘʙʣ. 1.1). 

ʅʘ ʏʘʧʩʢʦʤ ʫʯʘʩʪʢʝ ʟʘʢʘʨʪʠʨʦʚʘʥʳ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪ ʜʨʝʚʥʝʡʰʝʛʦ ʛʘʨʝʚʩʢʦ-

ʛʦ ʤʝʪʘʢʦʤʧʣʝʢʩʘ ʜʦ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʯʘʧʩʢʦʡ ʩʝʨʠʠ, ʦʭʚʘ-

ʪʳʚʘʷ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʦʪ ʥʝʦʘʨʭʝʷ? ʜʦ ʵʜʠʘʢʘʨʠʷ ʚʢʣʶʯʠʪʝʣʴʥʦ. ʄʝʞʜʫ 

ɼʘʤʛʘʥʦ-ɺʦʨʦʛʦʚʩʢʠʤ ʩʝʢʪʦʨʦʤ ʊʘʪʘʨʩʢʦʛʦ ʠ ʏʠʥʛʘʩʘʥʦ - ʀʰʠʤʙʠʥʩʢʦʛʦ ʩʝʢʪʦ-

ʨʘ ʀʰʠʤʙʠʥʩʢʦʛʦ ʨʘʟʣʦʤʘ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʧʦʣʴʟʫʶʪʩʷ ʧʘʨʘʙʣʘ-

ʩʪʦʤʠʣʦʥʠʪʳ [ʉʪʦʨʦʞʝʥʢʦ ʠ ʜʨ., 2018ʙ,ʚ]. ɺ 15 ʢʤ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʊʘʪʘʨʩʢʦʛʦ 

ʨʘʟʣʦʤʘ ʚ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ʏʘʧʳ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʤʘʣʦʤʦʱʥʦʝ ʪʝʣʦ ʙʣʘʩʪʦʤʠʣʦʥʠ-

ʪʠʟʠʨʦʚʘʥʥʳʭ ɸ-ʛʨʘʥʠʪʦʚ, ʧʨʦʨʳʚʘʶʱʠʝ ʤʘʣʦʛʘʨʝʚʩʢʫʶ ʪʦʣʱʫ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ, U-Pb ʚʦʟʨʘʩʪʘ ʮʠʨʢʦʥʦʚ 1812Ñ3.7 ʤʣʥ ʣʝʪ ʠ Lu-Hf ʤʦʜʝʣʴ-

ʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠʩʭʦʜʥʳʭ ʧʦʨʦʜ 2750 ʤʣʥ ʣʝʪ [ʂʫʟʥʝʮʦʚ ʠ ʜʨ., 2020] ʦʥʠ ʤʦʛʫʪ 

ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʢ ʧʝʨʚʦʡ ʬʘʟʝ ʛʘʨʝʚʩʢʦʛʦ ʛʨʘʥʠʪʦ-ʛʥʝʡʩʦʚʦʛʦ ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʠ-

ʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ [ʉʪʦʨʦʞʝʥʢʦ ʠ ʜʨ., 2018ʙ], ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʛʝʦ-

ʢʘʨʪʠʨʦʚʘʥʠʷ [ʂʘʯʝʚʩʢʠʡ ʠ ʜʨ., 1999] ʠ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʝ U-Pb 1750 ʤʣʥ ʣʝʪ ʜʘ-

ʪʠʨʦʚʢʠ ʜʣʷ ʧʦʟʜʥʝʡ ʬʘʟʳ ʛʨʘʥʠʪʦʚ [ɺʦʣʦʙʫʝʚ ʠ ʜʨ., 1973]. ʄʝʪʘʛʨʘʥʠʪʳ ʷʚʣʷʶʪ-

ʩʷ ʧʝʪʨʦʣʦʛʠʯʝʩʢʠʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʘʩʪʷʞʝʥʠʷ ʠ ʩʚʠ-

ʜʝʪʝʣʴʪʚʫʶʪ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʚ ʛʣʫʙʠʥʥʳʭ ʨʘʟʨʝʟʘʭ ʨʝʛʠʦʥʘ ʨʘʥʥʝʜʦʢʝʤʙʨʠʡʩʢʦʡ 
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ʢʦʨʳ ʢʘʢ ʦʩʥʦʚʘʥʠʷ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. ʌʘʢʪ ʦʙʥʘʨʫʞʝʥʠʷ ʤʝʪʘʛʨʘʥʠʪʦʚ ʚ 

ʎʝʥʪʨʘʣʴʥʦʤ ʧʦʜʥʷʪʠʠ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʘʚʦʤʦʯʥʦʩʪʴ ʨʘʥʝʝ ʚʳʜʝʣʝʥʥʦʛʦ 

ʟʜʝʩʴ ʛʘʨʝʚʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʛʥʝʡʩʦ-ʛʨʘʥʠʪʦʚ ʚ ʙʘʩʩʝʡʥʝ ʨ. ɻʘʨʝʚʢʠ [ʂʘʯʝʚʩʢʠʡ, 

1999]. 

ʄʝʪʘʤʦʨʬʠʯʝʩʢʠʤ ʠʥʜʠʢʘʪʦʨʦʤ ʜʝʬʦʨʤʘʮʠʦʥʥʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʡ ʵʚʦʣʶ-

ʮʠʠ ʀʊʈʉɿ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʷʚʣʷʶʪʩʷ ʙʣʘʩʪʦʤʠʣʦʥʠʪʳ ʜʠʩʣʦʢʘʮʠʦʥʥʦʛʦ ʤʝʪʘ-

ʤʦʨʬʠʟʤʘ ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ʏʘʧʳ (ʥʠʞʝ ʩʣʠʷʥʠʷ ʨʝʢ ʊʳʨʘʜʳ ʠ ʅʠʞʥ. ɺʝʜʫʛʘ). 

ɺ ʟʦʥʝ ʚʣʠʷʥʠʷ ʀʰʠʤʙʠʥʩʢʦʛʦ ʨʘʟʣʦʤʘ ʧʦ ʘʥʜʘʣʫʟʠʪ ʩʦʜʝʨʞʘʱʠʤ ʧʘʨʘʛʝʥʝʟʠʩʘʤ 

LP/HT ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʧʦʨʦʜ ʩʚʠʪʳ ʭʨʝʙʪʘ ʂʘʨʧʠʥʩʢʦʛʦ ʨʘʟʚʠʪʳ 

MP/ʅT ʧʘʨʘʙʣʘʩʪʦʤʠʣʦʥʠʪʳ ʩ ʛʨʘʥʘʪʦʤ, ʢʠʘʥʠʪʦʤ ʠ ʩʪʘʚʨʦʣʠʪʦʤ, ʚʧʝʨʚʳʝ ʦʧʠ-

ʩʘʥʥʳʝ ʢʘʢ ʧʦʣʠʤʝʪʘʤʦʨʬʠʪʳ ʚ [ʋʰʘʢʦʚʘ, 1966]. ʅʘʤʠ ʚʧʝʨʚʳʝ ʫʩʪʘʥʦʚʣʝʥʘ ʟʦ-

ʥʘʣʴʥʦʩʪʴ ʤʝʪʘʤʦʨʬʠʟʤʘ, ʟʘʧʘʜʥʘʷ ʚʝʨʛʝʥʪʥʦʩʪʴ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ ʩʦ 

ʩʪʦʨʦʥʳ ʉʂ ʠ ʈ-ʊ-t-d ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʜʠʩʣʦʢʘʮʠʦʥʥʦʛʦ ʪʠʧʘ ʤʝʪʘ-

ʤʦʨʬʠʟʤʘ, ʧʨʦʷʚʣʝʥʥʦʛʦ ~ 853 ʤʣʥ ʣʝʪ ʥʘʟʘʜ [ʃʠʭʘʥʦʚ ʠ ʜʨ.,  2010,  2012]  (ʩʤ 

ɻʣʘʚʫ 4, ʨʘʟʜʝʣ 4.1.1). 

ɿʘʭʨʝʙʝʪʝʥʩʢʠʡ ʠ ʏʘʧʩʢʦ-ɸʣʤʘʥʘʢʘʥʩʢʠʡ ʫʯʘʩʪʢʠ ʚ ʩʝʚʝʨʥʦʤ ʩʝʢʪʦʨʝ ʛʝʦ-

ʜʠʥʘʤʠʯʝʩʢʠ ʩʚʷʟʘʥʳ ʩ ʧʦʣʠʵʪʘʧʥʳʤ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠʤ ʨʠʬʪʦʛʝʥʝʟʦʤ ʚ ʠʥʪʝʨ-

ʚʘʣʝ 750-650 ʤʣʥ ʣʝʪ. ʕʪʦʪ ʧʝʨʠʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʝʨʝʨʳʚʦʤ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ 

ʤʝʪʘʤʦʨʬʠʟʤʝ. ɺʳʜʝʣʝʥʦ 3 ʵʧʦʭʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʠʬʪʦʛʝʥʥʳʭ ʩʪʨʫʢʪʫʨ, ʩʦʧʨʦ-

ʚʦʞʜʘʚʰʠʤʩʷ ʚʥʫʪʨʠʧʣʠʪʥʳʤ ʤʘʛʤʘʪʠʟʤʦʤ ʥʘ ʨʫʙʝʞʘʭ 750, 700 ʠ 670-650 ʤʣʥ 

ʣʝʪ [ʅʦʞʢʠʥ ʠ ʜʨ., 2008]. ʇʨʦʜʫʢʪʳ ʤʘʛʤʘʪʠʟʤʘ ʵʪʠʭ ʵʧʦʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʪʘ-

ʨʠʦʣʠʪ-ʙʘʟʘʣʴʪʦʚʦʡ, ʪʨʘʭʠʙʘʟʘʣʴʪ-ʪʨʘʭʠʪʦʚʦʡ ʠ ʱʸʣʦʯʥʦ-ʫʣʴʪʨʘʦʩʥʦʚʥʦʡ (ʱʝ-

ʣʦʯʥʦ-ʧʠʢʨʠʪʦʚʦʡ) ʘʩʩʦʮʠʘʮʠʷʤʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ɿʘʭʨʝʙʝʪʠʥʩʢʦʡ ʩʪʨʫʢʪʫʨʝ 

ʨʠʬʪʦʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʘʭʠʙʘʟʘʣʴʪ-ʪʨʘʭʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʝʡ 

700 ʤʣʥ ʣʝʪ [ʅʦʞʢʠʥ ʠ ʜʨ., 2008, 2011]. ʏʘʧʩʢʦ-ɸʣʤʘʥʘʢʘʥʩʢʘʷ ʩʪʨʫʢʪʫʨʘ (ʏʘʧ-

ʩʢʘʷ ʠʥʚʝʨʩʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ [ɿʘʙʠʷʢʘ ʠ ʜʨ., 2003]), ʩʣʦʞʝʥʘ ʱʝʣʦʯʥʳʤʠ ʧʠʢʨʠ-

ʪʘʤʠ, ʣʘʤʧʨʦʠʪʘʤʠ ʩ ʚʦʟʨʘʩʪʦʤ 670-650 ʤʣʥ ʣʝʪ [ʅʦʞʢʠʥ ʠ ʜʨ., 2008].  

ʎʝʥʪʨʘʣʴʥʳʡ ʩʝʢʪʦʨ (ʇʨʠʣ. 1, ʪʘʙʣ. 1.2) ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʨʘʩʧʦʣʦʞʝʥ ʚ 

ʎʝʥʪʨʘʣʴʥʦʤ ʧʦʜʥʷʪʠʠ, ʚ ʦʙʣʘʩʪʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʛʨʝʥʚʠʣʣʠʜ. ʇʦ 

[ʇʦʩʪʝʣʴʥʠʢʦʚ, 1990] ʎʝʥʪʨʘʣʴʥʦʝ ʧʦʜʥʷʪʠʝ (ʎʇ) ʵʪʦ ʧʦʜʥʷʪʳʡ ʧʝʨʝʜʨʦʙʣʝʥʥʳʡ 
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ʢʨʘʡ ʩʨʝʜʠʥʥʦʛʦ ʩʠʘʣʠʯʝʩʢʦʛʦ ʙʣʦʢʘ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ. ɺ ʚʝʨʭʦʚʴʝ ʨʝʢ ɺʦʨʦ-

ʛʦʚʢʘ-ʅʠʞʥʷʷ ʉʫʨʥʠʭʘ ʎʇ ʩʣʠʚʘʝʪʩʷ ʩ ʇʨʠʝʥʠʩʝʡʩʢʠʤ ʧʦʜʥʷʪʠʝʤ ʠ ʧʨʦʜʦʣʞʘʝʪ-

ʩʷ ʥʘ ʩʝʚʝʨ ʫʟʢʠʤ ʛʦʨʩʪʦʤ ʭʨʝʙʪʘ ʂʘʨʧʠʥʩʢʦʛʦ. ʇʦʜʥʷʪʠʝ ʩʣʦʞʝʥʦ ʛʨʘʥʠʪʠʟʠʨʦ-

ʚʘʥʥʳʤʠ (ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʘʨʝʘʣʴʥʳʭ ʛʨʘʥʠʪʦ-ʛʥʝʡʩʦʚʳʭ ʤʘʩʩʠʚʦʚ) ʧʦʨʦʜʘʤʠ ʪʝʡ-

ʩʢʦʡ ʠ ʩʫʭʦʧʠʪʩʢʦʡ ʩʝʨʠʡ, ʧʨʦʨʚʘʥʥʳʤʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʠʥʪʨʫʟʠʷʤʠ ʨʠ-

ʬʝʡʩʢʠʭ ʠ ʚʝʥʜʩʢʠʭ ʛʨʘʥʠʪʦʚ. ʅʘ ʚʦʩʪʦʢʝ ʩʝʢʪʦʨʘ ʚ ʝʛʦ ʧʨʝʜʝʣʘʭ ʟʘʬʠʢʩʠʨʦʚʘʥʳ 

ʧʦʣʠʭʨʦʥʥʘʷ ʜʦʛʨʝʥʚʠʣʴʩʢʘʷ ʨʠʬʪʦʛʝʥʥʘʷ  ʩʪʨʫʢʪʫʨʘ (~ 1250 ʤʣʥ ʣʝʪ), ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠ ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʊʘʪʘʨʩʢʦʤʫ ʛʣʫʙʠʥʥʦʤʫ ʨʘʟʣʦʤʫ. ɺ 

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʩʝʢʪʦʨʘ ʠʥʜʠʢʘʪʦʨʥʳʝ ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʢʦʤ-

ʧʣʝʢʩʳ ʧʨʦʷʚʠʣʠʩʴ ʚ ʠʥʪʝʨʚʘʣʝ 880-850 ʤʣʥ ʣʝʪ, ʥʘ ʨʫʙʝʞʝ ʛʨʝʥʚʠʣʴʩʢʠʭ - ʨʘʥ-

ʥʝʙʘʡʢʘʣʴʩʢʠʭ ʩʦʙʳʪʠʡ.  

ʅʘ ʚʦʩʪʦʢʝ, ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʨʠʬʪʦʛʝʥʥʘʷ ʩʪʨʫʢ-

ʪʫʨʘ ʦʙʨʘʟʦʚʘʥʘ ʤʝʪʘʧʠʢʨʠʪ-ʙʘʟʘʣʴʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʝʡ ʈʳʙʠʥʩʢʦ-ʇʘʥʠʤʙʠʥʩʢʦʛʦ 

ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʠʯʝʩʢʦʛʦ ʧʦʷʩʘ ʩ ʚʦʟʨʘʩʪʦʤ ~ 1250 ʤʣʥ ʣʝʪ [ʅʦʞʢʠʥ ʠ ʜʨ., 2011]. 

ʖʞʥʝʝ, ʚ ʵʪʦʡ ʞʝ ʨʠʬʪʦʛʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ, ʚ ʨʘʡʦʥʝ ʧʦʩ. ʈʳʙʥʳʡ ʟʘʬʠʢʩʠʨʦʚʘʥ 

ʙʦʣʝʝ ʤʦʣʦʜʦʡ ʠʤʧʫʣʴʩ ʨʠʬʪʦʛʝʥʝʟʘ, ʩʦʧʨʦʚʦʞʜʘʝʤʳʡ ʧʣʘʛʠʦʛʨʘʥʠʪ-ʙʘʟʘʣʴʪʦʚʦʡ 

ʘʩʩʦʮʠʘʮʠʝʡ ʩ ʚʦʟʨʘʩʪʦʤ 797-780 ʤʣʥ ʣʝʪ [ʅʦʞʢʠʥ ʠ ʜʨ., 2011]. ɺ ʧʝʨʠʦʜ 1100-

850 ʤʣʥ ʣʝʪ ʥʘ ʟʘʧʘʜʝ ʩʝʢʪʦʨʘ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʢʦʤʧʣʝʢʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʛʨʝʥʚʠʣʴ-

ʩʢʦʡ ʪʝʢʪʦʥʠʢʦʡ.  

 ʅʘ ʟʘʧʘʜʝ ʎʝʥʪʨʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ, ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʊʘʪʘʨʩʢʦʛʦ ʨʘʟʣʦʤʘ 

ʩʚʦʝʦʙʨʘʟʥʳʤ ʵʧʠʮʝʥʪʨʦʤ ʠ ʨʝʣʠʢʪʦʚʳʤ ʫʯʘʩʪʢʦʤ ʛʨʝʥʚʠʣʣʠʜ ʩʣʫʞʠʪ ʪʝʡʩʢʠʡ 

ʛʨʘʥʠʪʦ-ʛʥʝʡʩʦʚʳʡ ʢʫʧʦʣ, ʨʘʟʚʠʪʳʡ ʥʘ ʧʣʦʱʘʜʠ ʦʢʦʣʦ 2000 ʢʤ
2 
ʩ ʜʚʫʤʷ ʚʦʟʨʘʩʪ-

ʥʳʤʠ ʧʠʢʘʤʠ ʦʙʨʘʟʦʚʘʥʠʷ ʛʨʘʥʠʪʦ-ʛʥʝʡʩʦʚ ~ 1100 ʠ ~ 850 ʤʣʥ ʣʝʪ [ʅʦʞʢʠʥ ʠ ʜʨ., 

1999; ʅʦʞʢʠʥ ʠ ʜʨ., 2011]. ɿʜʝʩʴ ʚʳʜʝʣʝʥʳ ʤʘʷʢʦʥʩʢʠʡ ʠ ʪʝʡʩʢʠʡ ʫʯʘʩʪʢʠ ʧʨʦʷʚ-

ʣʝʥʠʷ ʠʥʪʨʫʟʠʚʥʦʛʦ ʛʨʘʥʠʪʦʠʜʥʦʛʦ ʤʘʛʤʘʪʠʟʤʘ ʚ ʠʥʪʝʨʚʘʣʝ 880-857 ʤʣʥ ʣʝʪ ʠ 

ʙʣʘʩʪʦʤʠʣʦʥʠʪʳ ʧʦʟʜʥʝʛʦ ʜʠʩʣʦʢʘʮʠʦʥʥʦʛʦ MP/ʅT ʤʝʪʘʤʦʨʬʠʟʤʘ ʩ ʚʦʟʨʘʩʪʦʤ 

ʦʢʦʣʦ 864-851 ʤʣʥ ʣʝʪ ʚʙʣʠʟʠ ʊʘʪʘʨʩʢʦʛʦ ʨʘʟʣʦʤʘ. ʆʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʟʦ-

ʥʘʣʴʥʦʩʪʠ ʠ ʈ-ʊ-t-d ʧʘʨʘʤʝʪʨʳ ʊʝʡʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚ ʛʨʝʥ-

ʚʠʣʴʩʢʫʶ ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʵʧʦʭʫ, ʧʨʠʚʝʜʝʥʳ ʚ ɻʣʘʚʝ 5, ʨʘʟʜʝʣ 5.1.1. ʅʠʞʝ ʨʘʩ-

ʩʤʦʪʨʠʤ ʦʩʦʙʝʥʥʦʩʪʠ ʤʝʪʘʤʦʨʬʠʟʤʘ ʥʘ ʧʨʠʤʝʨʝ ʧʦʣʠʤʝʪʘʤʦʨʬʠʪʦʚ ʄʘʷʢʦʥʩʢʦ-
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ʛʦ ʫʯʘʩʪʢʘ, MP/ʅT ʙʣʘʩʪʦʤʠʣʦʥʠʪʳ ʚ ʢʦʪʦʨʦʤ ʩʚʷʟʘʥʳ ʩ ʜʠʩʣʦʢʘʮʠʦʥʥʳʤ ʤʝʪʘ-

ʤʦʨʬʠʟʤʦʤ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʜʚʠʞʝʥʠʷʤʠ ʩʦ ʩʪʦʨʦʥʳ ʉʂ. 

ʄʘʷʢʦʥʩʢʠʡ ʫʯʘʩʪʦʢ ʥʘʭʦʜʠʪʩʷ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ɽʨʫʜʘ ʠ ʏʠʨʠʤʙʘ, ʛʜʝ ʤʝʟ-

ʦʧʨʦʪʝʨʦʟʦʡʩʢʠʝ [1350-1250 ʤʣʥ. ʣʝʪ; ʅʦʞʢʠʥ ʠ ʜʨ., 2003ʙ; ʅʦʞʢʠʥ, 2004] ʦʩʘ-

ʜʦʯʥʳʝ ʧʦʨʦʜʳ ʢʦʨʜʠʥʩʢʦʡ ʩʚʠʪʳ ʠʩʧʳʪʘʣʠ ʜʚʘ ʵʪʘʧʘ ʤʝʪʘʤʦʨʬʠʟʤʘ: ʥʠʟʢʠʭ ʠ 

ʫʤʝʨʝʥʥʳʭ ʜʘʚʣʝʥʠʡ (ʨʠʩ. 3). ʅʘ ʵʪʦʤ ʫʯʘʩʪʢʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ 

ʊʝʡʩʢʦʛʦ ʄʂ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʚ ʧʨʦʮʝʩʩʝ ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʦʛʦ ʢʘʨ-

ʪʠʨʦʚʘʥʠʷ ʘʚʪʦʨʦʤ ʚʧʝʨʚʳʝ ʙʳʣʘ ʟʘʢʘʨʪʠʨʦʚʘʥʘ ʧʨʦʛʨʝʩʩʠʚʥʘʷ ʩʪʨʫʢʪʫʨʥʦ-

ʤʝʪʘʤʦʨʬʠʯʝʩʢʘʷ ʟʦʥʘʣʴʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʝʪʘʧʝʣʠʪʦʚ ʘʥʜʘʣʫʟʠʪ-

ʩʠʣʣʠʤʘʥʠʪʦʚʦʡ ʬʘʮʠʘʣʴʥʦʡ ʩʝʨʠʠ [ʂʦʟʣʦʚ, 1989] ʚ ʙʣʘʩʪʦʤʠʣʦʥʠʪʳ ʢʠʘʥʠʪ ï 

ʩʠʣʣʠʤʘʥʠʪʦʚʦʛʦ ʪʠʧʘ [ʂʦʟʣʦʚ, ʃʝʧʝʟʠʥ, 1995]. ʋʩʪʘʥʦʚʣʝʥʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ ʠ 

ʩʠʥʪʝʢʪʦʥʠʯʝʩʢʦʝ ʤʠʥʝʨʘʣʦʦʙʨʘʟʦʚʘʥʠʝ ʜʘʣʠ ʧʦʥʠʤʘʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʤʠʥʝʨʘʣʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠ ʧʦʣʠʤʝʪʘʤʦʨʬʠʟʤʝ ʚ ʟʦʥʘʭ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘʜʚʠ-

ʛʦʚ (ʦʧʦʨʥʳʝ ʫʯʘʩʪʢʠ ʪʝʡʩʢʠʡ, ʯʘʧʩʢʠʡ; ɻʘʨʝʚʩʢʠʡ ʇʦʣʢʘʥ). 

ʈʘʩʩʤʦʪʨʠʤ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʛʨʝʩʩʠʚʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʜʠʩʣʦʢʘ-

ʮʠʦʥʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʢʘʨʪʠʨʦʚʘʥʠʝʤ (ʨʠʩ. 4) ʠ ʚ ʭʦʜʝ ʜʝʪʘʣʴ-

ʥʳʭ ʧʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɿʦʥʘ ʘʥʜʘʣʫʟʠʪʘ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʠʥʝʨʘʣʴʥʳʤʠ 

ʘʩʩʦʮʠʘʮʠʷʤʠ Qz+Ms+Bt+GrtÑPl, Qz+Ms+Bt+St, Ms+Chl+Bt+Cld+And+Qz 

+IlmÑCrd, Qz+Ms+Bt+And+Grʨh (ʨʠʩ. 4). ɺr ʜʝʣʝʥʥʘʷ ʤʠʥʝʨʘʣʴʥʘʷ ʘʩʩʦʮʠʘʮʠʷ 

[ʂʦʟʣʦʚ, 1989] ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʨʘʟʚʠʪʠʷ ʜʠʥʘʤʦʤʝʪʘʤʦʨ-

ʬʠʯʝʩʢʠʭ ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚ ʧʦ ʠʩʭʦʜʥʳʤ ʥʠʟʢʦʙʘʨʠʯʝʩʢʠʤ ʧʦʨʦʜʘʤ ʨʝʛʠʦʥʘʣʴ-

ʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ, ʘʥʘʣʦʛʠʯʥʳʤ ʘʥʜʘʣʫʟʠʪʦʚʳʤ ʨʫʜʘʤ ʇʘʥʠʤʙʠʥʩʢʦʛʦ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʢ ʶʛʦ- ʟʘʧʘʜʫ ʦʪ ʤʘʷʢʦʥʩʢʦʛʦ ʫʯʘʩʪʢʘ. ʇʘʨʘʣʣʝʣʴʥʦ 

ʰʚʫ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʢ  ʇʘʥʠʤʙʠʥʩʢʦʤʫ ʥʘʜʚʠʛʫ ʚʳʜʝʣʝʥʳ ʪʨʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ 

ʟʦʥʳ ñʥʘʣʦʞʝʥʥʦʛʦò ʢʠʘʥʠʪ-ʩʠʣʣʠʤʘʥʠʪʦʚʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʠ ʩʪʨʫʢʪʫʨʥʦ-

ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʘʥʜʘʣʫʟʠʪʩʦʜʝʨʞʘʱʠʭ ʧʦʨʦʜ (ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ), 

ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ ʨʝʣʠʢʪʦʚʳʭ ʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʳʭ ʤʠʥʝʨʘʣʦʚ ʠ 

ʩʪʝʧʝʥʴʶ ʜʝʬʦʨʤʘʮʠʠ ʧʦʨʦʜ (ʨʠʩ. 4; ʨʠʩʫʥʢʠ 5 ʠ 6): 
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ʈʠʩʫʥʦʢ 4 ï ʉʭʝʤʘʪʠʯʝʩʢʘʷ ʢʘʨʪʘ ʤʝʪʘʤʦʨʬʠʟʤʘ ʤʝʞʜʫʨʝʯʴʷ ʨʝʢ ɽʨʫʜʘ ʠ ʏʠ-

ʨʠʤʙʘ (ʄʘʷʢʦʥʩʢʠʡ ʫʯʘʩʪʦʢ), ʉʝʚʝʨʦ-ɽʥʠʩʝʡʩʢʠʡ ʢʨʷʞ [ʃʠʭʘʥʦʚ ʠ ʜʨ., 2006, ʙ] . 

1 ï ʛʨʘʥʠʪʳ ɽʨʫʜʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ; 2 ï ʘʧʦʛʨʘʥʠʪʥʳʝ ʢʘʪʘʢʣʘʟʠʪʳ ʠ ʙʣʘʩʪʦʢʘʪʘʢʣʘʟʠʪʳ ʥʝʨʘʩ-

ʯʣʝʥʝʥʥʳʝ; 3 ï ʰʦʚ ʇʘʥʠʤʙʠʥʩʢʦʛʦ ʥʘʜʚʠʛʘ ʩ ʟʫʙʮʘʤʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʘʜʝʥʠʷ; 4 ï And-Ky ʠʟʦ-

ʛʨʘʜʘ (ʘ) ʠ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʟʦʥʘʤʠ ʤʝʪʘʧʝʣʠʪʦʚ (ʙ); 5 ï ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʝʪʘʢʘʨʙʦʥʘʪʳ ʧʝʥ-

ʯʝʥʛʠʥʩʢʦʡ ʩʚʠʪʳ; 6 ï ʨʝʛʠʦʥʘʣʴʥʦ-ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʝ ʤʝʪʘʧʝʣʠʪʳ ʢʦʨʜʠʥʩʢʦʡ ʩʚʠʪʳ ʘʥʜʘ-

ʣʫʟʠʪ-ʩʠʣʣʠʤʘʥʠʪʦʚʦʛʦ ʪʠʧʘ ʤʝʪʘʤʦʨʬʠʟʤʘ(I); 7 ï ʟʦʥʳ ʤʝʪʘʧʝʣʠʪʦʚ ʢʠʘʥʠʪ-ʩʠʣʣʠʤʘʥʠʪʦʚʦʛʦ 

ʪʠʧʘ ʤʝʪʘʤʦʨʬʠʟʤʘ: ʚʥʝʰʥʷʷ (II), ʩʨʝʜʥʷʷ (III) ʠ ʚʥʫʪʨʝʥʥʷʷ (IV); 8 ï ʪʦʯʢʠ ʦʪʙʦʨʘ ʦʙʨʘʟʮʦʚ 

ʧʦʨʦʜ.   

ʧʝʨʝʭʦʜʥʘʷ I  (ʨʠʩ. 5), ʚʥʝʰʥʷʷ II  (ʨʠʩ. 6), ʩʨʝʜʥʷʷ III  ʠ ʚʥʫʪʨʝʥʥʷʷ IV. ʆʥʠ ʩʣʘ-

ʛʘʶʪ ʟʦʥʫ ʰʠʨʠʥʦʡ ʦʪ 5 ʜʦ 7 ʢʤ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 20 ʢʤ, ʦʛʨʘʥʠʯʝʥ-

ʥʫʶ ʩ ʚʦʩʪʦʢʘ ʇʘʥʠʤʙʠʥʩʢʠʤ ʥʘʜʚʠʛʦʤ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʩʝʚʝʨʦ- 

ʚʦʩʪʦʯʥʝʝ ʢʦʪʦʨʦʛʦ ʨʘʟʚʠʪʳ ʥʠʞʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʝ ʤʝʪʘʢʘʨʙʦʥʘʪʳ ʧʝʥʯʝʥʛʠʥ-

ʩʢʦʡ ʩʚʠʪʳ.  

ʇʝʨʝʭʦʜʥʘʷ ʟʦʥʘ I  (ʚʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʥʝ ʧʨʝʚʳʰʘʝʪ 20 ʤ) ʦʪ ʘʥʜʘʣʫʟʠʪʦ- 
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ʈʠʩʫʥʦʢ 5 ï ʍʠʘʩʪʦʣʠʪʦʚʳʝ ʫʛʣʝʨʦʜʠʩʪʳʝ ʩʣʘʥʮʳ ʢʦʨʜʠʥʩʢʦʡ ʩʚʠʪʳ  ʠʟ ʚʥʝʰʥʝʡ 

ʟʦʥʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʥʠʟʢʠʭ ʜʘʚʣʝʥʠʡ ʘʥʜʘʣʫʟʠʪ-ʩʠʣʣʠʤʘʥʠʪʦʚʦʛʦ 

ʪʠʧʘ. ʊʝʢʩʪʫʨʘ ʧʦʨʬʠʨʦʙʣʘʩʪʦʚ (6ʭ6ʤʤ) ʧʣʘʥ-ʧʘʨʘʣʣʝʣʴʥʘʷ. ʈʘʡʦʥ ʇʘʥʠʤʙʠʥ-

ʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʘʥʜʘʣʫʟʠʪʘ. ʊʝʡʩʢʠʡ ʤʝʪʘʢʦʤʧʣʝʢʩ. ʋʯʘʩʪʦʢ ʇʘʥʠʤʙʠʥ-

ʩʢʠʡ. ʃʝʚʳʡ ʙʝʨʝʛ ʨ. ʇʘʥʠʤʙʳ ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ. ʆʙʨʘʟʝʮ ʩʧʨʘʚʘ ʧʨʠʧʦʣʠʨʦʚʘʥ-

ʥʳʡ. 

ʚʳʭ ʩʣʘʥʮʝʚ ʢ ʢʠʘʥʠʪ-ʩʠʣʣʠʤʘʥʠʪʦʚʳʤ ʙʣʘʩʪʦʤʠʣʦʥʠʪʘʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʝ-

ʩʪʨʫʢʮʠʝʡ ʤʝʪʘʧʝʣʠʪʦʚ ʩ ʷʚʣʝʥʠʷʤʠ ʢʘʪʘʢʣʘʟʘ ʧʦʨʬʠʨʦʙʣʘʩʪʦʚ ʘʥʜʘʣʫʟʠʪʘ. ʇʨʠ 

ʠʭ ʜʨʦʙʣʝʥʠʠ ʦʙʨʘʟʫʶʪʩʷ ʙʫʜʠʥʘʞ-ʩʪʨʫʢʪʫʨʳ, ʧʨʦʤʝʞʫʪʢʠ ʤʝʞʜʫ ʦʙʣʦʤʢʘʤʠ 

ʢʨʠʩʪʘʣʣʦʚ ʚʳʧʦʣʥʝʥʳ ʪʝʥʷʤʠ ʜʘʚʣʝʥʠʷ ʢʚʘʨʮʘ ʛʨʘʥʦʙʣʘʩʪʦʚʦʡ ʩʪʨʫʢʪʫʨʳ. ʆʩ-

ʥʦʚʥʘʷ ʛʨʘʥʦʣʝʧʠʜʦʙʣʘʩʪʦʚʘʷ ʪʢʘʥʴ ʩʣʘʥʮʝʚ ʪʘʢʞʝ ʧʦʜʚʝʨʞʝʥʘ ʠʟʤʝʥʝʥʠʷʤ ʩ ʦʙ-

ʨʘʟʦʚʘʥʠʝʤ ʢʠʥʢ-ʩʪʨʫʢʪʫʨ rʧʦ ʧʦʨʬʠʨʦʙʣʘʩʪʘʤ ʙʠʦʪʠʪʘ. ʇʦʣʦʞʝʥʠʝ ʟʘʧʘʜʥʦʡ 

ʛʨʘʥʠʮʳ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦʝ, ʪʘʢ ʢʘʢ ʩʢʣʦʥ ʛʦʨʳ ʃʘʤʙʘʥʯʘ ʧʦʢʨʳʪ ʢʨʫʧʥʦ-

ʧʣʠʪʯʘʪʳʤ ʜʝʣʶʚʠʝʤ. 

ɺʥʝʰʥʷʷ ʟʦʥʘ II  ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʜʫʢʪʘʤʠ ʜʝʩʪʨʫʢʮʠʠ ʩʣʘʥʮʝʚ ʩ ʥʘʯʘʣʴʥʦʡ 

ʩʪʘʜʠʝʡ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʘʥʜʘʣʫʟʠʪʘ ʩ ʧʩʝʚʜʦʤʦʨʬʥʳʤ ʟʘʤʝʱʝʥʠʝʤ ʘʥʜʘʣʫ-

ʟʠʪʘ ʢʠʘʥʠʪʦʤ ʚ ʧʘʨʘʛʝʥʝʟʠʩʝ ʩ ʤʫʩʢʦʚʠʪʦʤ, ʩʪʘʚʨʦʣʠʪʦʤ ʠ ʢʚʘʨʮʝʤ (ʨʠʩ. 6). ʉʦ-

ʭʨʘʥʷʝʪʩʷ ʧʨʠʟʤʘʪʠʯʝʩʢʘʷ ʬʦʨʤʘ ʢʨʠʩʪʘʣʣʦʚ, ʭʠʘʩʪʦʣʠʪʦʚʳʡ çʢʨʝʩʪè ʠʩʝʢʪʦʨʠ-

ʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ ʪʠʧʘ çʧʝʩʦʯʥʳʭ ʯʘʩʦʚè, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʧʦʧʝʨʝʯʥʦʤ ʠ ʧʨʦ-

ʜʦʣʴʥʦʤ ʩʝʯʝʥʠʷʭ ʟʘ ʩʯʸʪ ʚʢʣʶʯʝʥʠʡ ʫʛʣʝʨʦʜʠʩʪʦʛʦ ʚʝʱʝʩʪʚʘ. ʏʘʩʪʦ ʢʨʠʩʪʘʣʣʳ 

ʢʘʪʘʢʣʘʟʠʨʦʚʘʥʳ, ʧʨʦʤʝʞʫʪʢʠ ʤʝʞʜʫ ʦʙʣʦʤʢʘʤʠ ʚʳʧʦʣʥʝʥʳ ʪʝʥʷʤʠ ʜʘʚʣʝʥʠʷ 

ʤʝʣʢʦ ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʛʦ ʢʚʘʨʮʘ ʩ ʦʨʠʝʥʪʠʨʦʚʢʦʡ ʣʠʥʟ ʚʜʦʣʴ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʬʦʨ-

ʤʘʮʠʡ. ɺʠʟʫʘʣʴʥʦ ʟʘʤʝʱʝʥʠʝ ʘʥʜʘʣʫʟʠʪʘ ʢʠʘʥʠʪʦʤ ʧʨʝʜʰʝʩʪʚʫʶʱʠʤʠ ʠʩʩʣʝʜʦ-
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ʚʘʥʠʷʤʠ ʥʝ ʫʩʪʘʥʘʚʣʠʚʘʣʦʩʴ, ʧʦʵʪʦʤʫ ʵʪʦʪ ʦʯʝʥʴ ʚʘʞʥʳʡ ʛʝʥʝʪʠʯʝʩʢʠʡ ʬʘʢʪ ʧʨʠ-

ʩʫʪʩʪʚʠʷ ʨʝʣʠʢʪʦʚ ʥʠʟʢʦʙʘʨʠʯʝʩʢʦʛʦ ʧʦʣʠʤʦʨʬʘ ʜʦʣʛʦ ʥʝ ʫʯʠʪʳʚʘʣʩʷ. ʇʦʜ ʤʠʢ-

ʨʦʩʢʦʧʦʤ ʚ ʧʩʝʚʜʦʤʦʨʬʦʟʘʭ ʢʠʘʥʠʪʘ ʧʦ ʘʥʜʘʣʫʟʠʪʫ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʝʛʦ ʧʨʝʦʙʣʘ- 

 

ʈʠʩʫʥʦʢ 6 ï  ʉʠʥʪʝʢʪʦʥʠʯʝʩʢʠʝ ʧʩʝʚʜʦʤʦʨʬʦʟʳ Qz+Ky+Ms+St ʩʦʩʪʘʚʘ ʧʦ ʧʦʨ-

ʬʠʨʦʙʣʘʩʪʘʤ ʭʠʘʩʪʦʣʠʪʘ (6ʭ6ʤʤ ʜʦ 15ʭ25ʤʤ) ʚ ʛʨʘʬʠʪ-ʤʫʩʢʦʚʠʪ ï

ʙʠʦʪʠʪʦʚʳʭ ʩʣʘʥʮʘʭ ʢʦʨʜʠʥʩʢʦʡ ʩʚʠʪʳ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʥʘʣʦʞʝʥʠʷ  ʜʠʩʣʦʢʘʮʠʦʥ-

ʥʦʛʦ (ʢʦʣʣʠʟʠʦʥʥʦʛʦ) ʤʝʪʘʤʦʨʬʠʟʤʘ ʥʘ ʤʝʪʘʧʝʣʠʪʳ ʥʠʟʢʠʭ ʜʘʚʣʝʥʠʡ ʚ ʨʘʡʦʥʝ 

ʇʘʥʠʤʙʠʥʩʢʦʛʦ ʥʘʜʚʠʛʘ. ʊʝʡʩʢʠʡ ʤʝʪʘʢʦʤʧʣʝʢʩ. ʋʯʘʩʪʦʢ ʄʘʷʢʦʥʩʢʠʡ. ʉʨʝʜʥʷʷ 

ʟʦʥʘ. ʆʙʨʘʟʝʮ ʩʧʨʘʚʘ ʧʨʠʧʦʣʠʨʦʚʘʥʥʳʡ. 

ʜʘʥʠʝ ʥʘʜ ʤʫʩʢʦʚʠʪʦʤ (ʜʦ 1-3 %). ʄʦʱʥʦʩʪʴ ʵʪʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʥʝ ʧʨʝʚʳʰʘʝʪ 

ʧʝʨʚʳʭ ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ. ɹʣʠʟʢʠʝ ʧʦ ʦʧʠʩʘʥʠʶ ʢʠʘʥʠʪʘ ʥʦ ʚ ʚʠʜʝ ʧʘʨʘʤʦʨʬʦʟ ʧʦ 

ʭʠʘʩʪʦʣʠʪʦʚʦʤʫ ʘʥʜʘʣʫʟʠʪʫ ʧʨʠʚʦʜʠʪʩʷ ʚ ʩʚʠʪʝ ʂʝʡʚ ʥʠʞʥʝʛʦ ʧʨʦʪʝʨʦʟʦʷ [ɹʝʣɹ-

ʢʦʚ, 1963] ʠ ʚ ʘʩʧʝʢʪʝ ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʷ ʚ [ʆʛʦʨʦʜʥʠʢʦʚ ʠ ʜʨ., 2012, 2013]. 

ʉʨʝʜʥʷʷ III  ʠ ʚʥʫʪʨʝʥʥʷʷ ʟʦʥʳ IV (ʦʙʱʘʷ ʤʦʱʥʦʩʪʴ ʦʢʦʣʦ 5 ʢʤ), ʧʨʠʣʝʛʘʶ-

ʱʠʝ ʢ ʇʘʥʠʤʙʠʥʩʢʦʤʫ ʥʘʜʚʠʛʫ, ʨʝʟʢʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʨʝʜʳʜʫʱʠʭ ʛʣʫʙʦʢʠʤ 

ʩʪʨʫʢʪʫʨʥʦ-ʚʝʱʝʩʪʚʝʥʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʘʥʜʘʣʫʟʠʪʦʚʳʭ ʤʝʪʘʧʝʣʠʪʦʚ ʩ ʥʦʚʦ-

ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʠʥʝʨʘʣʦʚ ʧʦʚʳʰʝʥʥʳʭ ʜʘʚʣʝʥʠʡ. ʄʝʪʘʧʝʣʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʣʝ-

ʩʪʷʱʠʤʠ ʩʚʝʪʣʳʤʠ ʣʠʥʟʦʚʠʜʥʦ-ʫʟʣʦʚʘʪʳʤʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʩʣʘʥʮʘʤʠ ʩ ʷʨʢʦ 

ʚʳʨʘʞʝʥʥʦʡ ʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʦʡ ʩʣʘʥʮʝʚʘʪʦʩʪʴʶ ʟʘ ʩʯʸʪ ʤʫʩʢʦʚʠʪʘ ʦʩʥʦʚʥʦʡ 

ʪʢʘʥʠ. ʊʠʧʦʤʦʨʬʥʳʝ ʤʠʥʝʨʘʣʴʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʪʝʢʪʦʥʠʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ 

Qz+Ms+Grt+St+Ky+Chl, Qz+Ms+Grt+St+Ky, Qz+Ms+Grt+St+Ky+Pl+Ilm, 

Qz+Ms+Bt+Grt+St+KyÑGrph, ʙʣʠʞʝ ʢ ʥʘʜʚʠʛʫ ï Qz+Ms+Grt+St+Ky+Sil. ɺ ʨʝʟʫʣʴ-
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ʪʘʪʝ ʫʩʠʣʠʚʘʶʱʠʭʩʷ ʜʝʬʦʨʤʘʮʠʡ ʧʩʝʚʜʦʤʦʨʬʦʟʳ (Ky+St+Ms+QzÑAnd) ʧʨʝʚʨʘ-

ʱʝʥʳ ʚ ʣʠʥʟʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʜʣʠʥʥʦʡ ʦʩʴʶ ʚʜʦʣʴ ʩʣʘʥʮʝʚʘʪʦʩʪʠ. ʆʥʠ ʚʳ-

ʧʦʣʥʝʥʳ ʘʛʨʝʛʘʪʦʤ ʧʨʝʦʙʣʘʜʘʶʱʝʛʦ ʩʥʦʧʦʚʠʜʥʦʛʦ ʢʠʘʥʠʪʘ ʚ ʧʘʨʘʛʝʥʝʟʠʩʝ ʩ 

ʢʚʘʨʮʝʤ, ʤʫʩʢʦʚʠʪʦʤ ʠ ʩʪʘʚʨʦʣʠʪʦʤ, ʚ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʚ ʥʠʭ ʦʪʤʝʯʘʶʪʩʷ ʨʝʣʠʢʪʳ 

ʘʥʜʘʣʫʟʠʪʘ. ʇʦ ʦʙʨʘʤʣʝʥʠʶ ʧʩʝʚʜʦʤʦʨʬʦʟ ʚ ʣʝʧʠʜʦʛʨʘʥʦʙʣʘʩʪʦʚʦʡ ʪʢʘʥʠ ʬʠʢʩʠ-

ʨʫʶʪʩʷ ʩʫʙʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʢʨʠʩʪʘʣʣʠʢʠ ʩʪʘʚʨʦʣʠʪʘ ʚ ʧʘʨʘʛʝʥʝʟʠʩʝ ʩ ʛʨʘʥʘʪʦʤ 

ʠ ʩʣʶʜʘʤʠ. ɻʨʘʥʘʪ ʠʟ ʵʪʠʭ ʪʝʢʪʦʥʠʪʦʚ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʭʦʨʦʰʦ ʦʬʦʨʤʣʝʥʥʳʭ ʨʦʤ-

ʙʦʜʦʜʝʢʘʵʜʨʦʚ ʠʟ ʤʝʪʘʧʝʣʠʪʦʚ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʚʥʝ ʟʦʥ ʜʠʩʣʦʢʘʮʠʡ, 

ʠʤʝʝʪ ʧʨʠʩʫʱʫʶ ʪʦʣʴʢʦ ʝʤʫ ʬʦʨʤʫ ʩʧʣʶʩʥʫʪʳʭ ʜʠʩʢʦʚʠʜʥʳʭ ʦʜʠʥʦʯʥʳʭ ʠ çʮʝ-

ʧʦʯʝʢè ʧʦʨʬʠʨʦʙʣʘʩʪʦʚ ʩ ʟʦʥʘʣʴʥʳʤ ʩʪʨʦʝʥʠʝʤ ʚ ʦʢʨʫʞʝʥʠʠ ʩʣʶʜʷʥʦʡ Ms+Bt 

ñʨʫʙʘʰʢʠò. ɼʝʬʦʨʤʘʮʠʠ ʛʨʘʥʘʪʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʣʠʷʥʠʠ ʩʪʨʝʩʩʘ ʚʦ ʚʨʝʤʷ ʠʭ 

ʨʦʩʪʘ. ʇʦʷʚʣʝʥʠʝ ʬʠʙʨʦʣʠʪʘ ʚʙʣʠʟʠ ʥʘʜʚʠʛʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫ-

ʨʳ ʚ ʭʦʜʝ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘ ʵʪʦ ʫʢʘʟʳʚʘʶʪ ʦʪʤʝʯʝʥ-

ʥʘʷ ʚʳʰʝ ʣʠʥʟʦʚʠʜʥʦ-ʫʟʣʦʚʘʪʘʷ ʪʝʢʩʪʫʨʘ ʪʝʢʪʦʥʠʪʦʚ ʠ ʞʠʣr ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʛʦ 

ʢʚʘʨʮʘ (ʤʦʱʥʦʩʪʴ ʧʝʨʚʳʝ ʤʝʪʨʳ), ʟʘʣʝʛʘʶʱʠʝ ʚ ʧʦʣʦʩʝ ʜʝʬʦʨʤʘʮʠʡ ʩʦʛʣʘʩʥʦ ʩ 

ʧʨʦʩʪʠʨʘʥʠʝʤ ʥʘʜʚʠʛʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʄʘʷʢʦʥʩʢʦʤ ʫʯʘʩʪʢʝ ʧʦʟʚʦ-

ʣʷʶʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʨʝʛʠʦʥʘʣʴʥʦ-ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʝ ʘʥʜʘʣʫʟʠʪʦʚʳʝ ʤʝʪʘʧʝʣʠ-

ʪʳ ʧʨʝʪʝʨʧʝʣʠ ʜʠʩʣʦʢʘʮʠʦʥʥʳʡ (ʢʦʣʣʠʟʠʦʥʥʳʡ) ʤʝʪʘʤʦʨʬʠʟʤ ʠ ʭʨʫʧʢʦ-

ʧʣʘʩʪʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ ʧʦ ʩʭʝʤʝ: ʢʘʪʘʢʣʘʟʠʪ rŸ ʙʣʘʩʪʦʢʘʪʘʢʣʘʟʠʪʳ Ÿ ʙʣʘ-

ʩʪʦʤʠʣʦʥʠʪʳ ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʇʘʥʠʤʙʠʥʩʢʦʤʫ ʥʘʜʚʠʛʫ. ʇʨʠ ʵʪʦʤ ʧʦʣʝʟ-

ʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʥʜʘʣʫʟʠʪʘ ʚ ʟʦʥʝ I, ʜʦʩʪʠʛʘʶʱʠʝ ʟʥʘʯʝʥʠʡ ʦʢʦʣʦ 15 ʦʙ.% 

(ʄʘʷʢʦʥʩʢʦʝ ʨʫʜʦʧʨʦʷʚʣʝʥʠʝ, ʛʣʘʚʘ 8) ʧʦ ʜʘʥʥʳʤ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, 

ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʫʥʠʯʪʦʞʘʶʪʩʷ ʧʨʦʮʝʩʩʘʤʠ ʜʠʩʣʦʢʘʮʠʦʥʥʦʛʦ ʤʝʪʘʤʦʨ-

ʬʠʟʤʘ ʧʦ ʪʠʧʫ [Beddoe-Stephens, 1990] ʚ ʩʨʝʜʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʟʦʥʘʭ, ʛʜʝ ʝʛʦ ʩʦ-

ʜʝʨʞʘʥʠʝ ʤʘʣʦ ʠʣʠ ʚʦʦʙʱʝ ʦʪʩʫʪʩʪʚʫʝʪ. ɺ ʪʦʞʝ ʚʨʝʤʷ, ʩʦʜʝʨʞʘʥʠʝ ʢʠʘʥʠʪʘ ʚ 

ʵʪʠʭ ʟʦʥʘʭ ʥʝ ʧʨʝʚʳʰʘʝʪ 3.5 ʦʙ.%, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʦʮʝʩʩʘʤʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ 

ʘʣʶʤʦʩʠʣʠʢʘʪʦʚ (ʩʪʘʚʨʦʣʠʪ, ʛʨʘʥʘʪ, ʩʣʶʜʳ, ʧʣʘʛʠʦʢʣʘʟ) ʚ ʧʨʦʮʝʩʩʝ ʜʠʩʣʦʢʘʮʠ-

ʦʥʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʜʚʦʝ.  

ʈʝʟʫʣʴʪʘʪʳ ʛʝʦʪʝʨʤʦʙʘʨʦʤʝʪʨʠʠ  (ʇʨʠʣ. 3, ʪʘʙʣ. 3. 6) ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 



60 

ʧʦʩʪʝʧʝʥʥʦʤ ʧʦʚʳʰʝʥʠʠ ʜʘʚʣʝʥʠʷ ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʢ ʇʘʥʠʤʙʠʥʩʢʦʤʫ ʥʘʜʚʠʛʫ 

(ʨʠʩ. 4): ʦʪ 3.5-4 ʢʙʘʨ ʚ ʤʝʪʘʧʝʣʠʪʘʭ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ, 4.5-5 ʢʙʘʨ ʚʦ 

ʚʥʝʰʥʝʡ ʟʦʥʝ, ʜʦ 5.5-6 ʢʙʘʨ ʚ ʩʨʝʜʥʝʡ ʟʦʥʝ ʠ ʜʦ 6.2-6.7 ʢʙʘʨ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʟʦʥʝ 

ʚʙʣʠʟʠ ʥʘʜʚʠʛʘ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ (ʦʪ 550 ʜʦ 580ÁC). 

ɺʳʯʠʩʣʝʥʥʳʝ ʈ-ʊ ʪʨʝʥʜʳ ʵʚʦʣʶʮʠʠ ʧʦʜʪʚʝʨʞʜʘʶʪ ʧʦʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʘʚ-

ʣʝʥʠʷ ʚ ʤʝʪʘʧʝʣʠʪʘʭ ʢʦʨʜʠʥʩʢʦʡ ʩʚʠʪʳ ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʢ ʥʘʜʚʠʛʫ ʥʘʚʝʣʠʯʠʥʫ 

ʦʪ 1 ʜʦ 2.2 ʢʙʘʨ ʙʝʟ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ (ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 

20°15̄ ʉ), ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʧʦʯʪʠ ʠʟʦʪʝʨʤʠʯʝʩʢʦʤ ʧʦʛʨʫʞʝʥʠʠ 

ʪʦʣʱʠ ʧʦʨʦʜ ʧʨʠ ʚʝʩʴʤʘ ʥʠʟʢʦʤ ʛʝʦʪʝʨʤʠʯʝʩʢʦʤ ʛʨʘʜʠʝʥʪʝ ï ʥʝ ʙʦʣʝʝ 5-7 ʉ̄/ʢʤ. 

ɺʦʟʨʘʩʪʘʥʠʝ ʈ ʢ ʥʘʜʚʠʛʫ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʜʚʠʞʝʥʠʷʤʠ ʟʘʧʘʜʥʦʡ 

ʚʝʨʛʝʥʪʥʦʩʪʠ ʩʦ ʩʪʦʨʦʥʳ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ ʦʢʦʣʦ 850 ʤʣʥ ʣʝʪ ʥʘʟʘʜ, ʟʘʬʠʢʩʠ-

ʨʦʚʘʥʥʳʝ 
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Ar ʤʝʪʦʜʦʤ ʧʦ ʙʠʦʪʠʪʫ [ʃʠʭʘʥʦʚ ʠ ʜʨ., 2010]. ɺʦʟʨʘʩʪ ʛʨʘʥʠʪʦʠ-

ʜʦʚ ɽʨʫʜʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ, ʧʨʦʨʳʚʘʶʱʠʭ ʘʥʜʘʣʫʟʠʪʦʚʳʝ ʩʣʘʥʮʳ ʢʦʨʜʠʥʩʢʦʡ ʩʚʠ-

ʪʳ, ʧʦ U-Pb ʤʝʪʦʜʫ ( ʮʠʨʢʦʥ) ʩʦʩʪʘʚʣʷʝʪ 880 ʤʣʥ ʣʝʪ (ʇʨʠʣ. 1, ʪʘʙʣ. 2). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʘʧʝʣʠʪʳ ʥʠʟʢʠʭ ʜʘʚʣʝʥʠʡ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʝ Ms+Chl+Bt+Cld+And+Qz+IlmÑCrd ʛʣʘʚʥʦʡ ʤʠʥʝʨʘʣʴʥʦʡ ʘʩʩʦʮʠʘʮʠʝʡ, 

ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʵʧʠʜʦʪ-ʘʤʬʠʙʦʣʠʪʦʚʦʡ ʬʘʮʠʠ. ʇʦʨʦʜʳ ʫʤʝʨʝʥʥʳʭ ʜʘʚ-

ʣʝʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʘʩʩʦʮʠʘʮʠʝʡ Ms+Chl+Bt+Qz+Ky+St+Grt+Ilm+Pl ʩ ʨʝ-

ʣʠʢʪʘʤʠ ʘʥʜʘʣʫʟʠʪʘ ʠ ʨʝʜʢʠʤ ʧʨʠʩʫʪʩʪʚʠʝʤ ʩʠʣʣʠʤʘʥʠʪʘ (ʬʠʙʨʦʣʠʪ), ʤʝʪʘʤʦʨ-

ʬʠʟʦʚʘʥʳ ʚ ʫʩʣʦʚʠʷʭ ʬʘʮʠʠ ʢʠʘʥʠʪʦʚʳʭ ʩʣʘʥʮʝʚ  [ʃʠʭʘʥʦʚ ʠ ʜʨ., 2008, 2009].  

ɺ ʨʝʛʠʦʥʘʣʴʥʦʤ ʧʣʘʥʝ ʨʘʟʚʠʪʠʝ ʟʦʥʳ ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ 

ʥʘʜʚʠʛʘʥʠʝʤ ʚ ʟʦʥʝ ʊʘʪʘʨʩʢʦʛʦ ʛʣʫʙʠʥʥʦʛʦ ʨʘʟʣʦʤʘ ʙʣʦʢʦʚ ʧʦʨʦʜ ʩʦ ʩʪʦʨʦʥʳ ʉʠ-

ʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ ʥʘ ɽʥʠʩʝʡʩʢʠʡ ʢʨʷʞ. ɼʣʷ ʦʙʲʷʩʥʝʥʠʷ ʥʘʙʣʶʜʘʝʤʦʡ ʤʝʪʘʤʦʨ-

ʬʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʤʦʜʝʣʴ [ʃʠʭʘʥʦʚ ʠ ʜʨ., 2000, 

2001]. ʉʦʛʣʘʩʥʦ ʤʦʜʝʣʠ (ʨʠʩ. 7), ʧʦʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʘʚʣʝʥʠʷ ʙʳʣʦ ʩʚʷʟʘʥʦ 

ʩ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʫʪʦʣʱʝʥʠʝʤ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʟʦʥʝ ʇʘʥʠʤʙʠʥʩʢʦʛʦ ʥʘʜʚʠʛʘ, ʚ ʨʝ-

ʟʫʣʴʪʘʪʝ ʯʝʛʦ ʤʝʪʘʧʝʣʠʪʳ ʢʦʨʜʠʥʩʢʦʡ ʩʚʠʪʳ ʦʢʘʟʘʣʠʩʴ ʧʝʨʝʢʨʳʪʳ ʤʝʪʘʢʘʨʙʦʥʘ-

ʪʘʤʠ ʧʝʥʯʝʥʛʠʥʩʢʦʡ ʩʚʠʪʳ ʤʦʱʥʦʩʪʴʶ 5-7 ʢʤ. ʆʪʩʫʪʩʪʚʠʝ ʟʘʤʝʪʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʥʘʜʚʠʛʝ ʦʙʲʷʩʥʝʥʦ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʧʦʚʝʜʝʥʠʷ ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʛʝʦʪʝʨʤ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʦʨʦʜ ʩ ʢʦʥʪʨʘʩʪʥʳʤʠ ʪʝʧʣʦʛʝʥʝʨʠʨʫʶʱʠʤʠ ʠ  
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ʈʠʩʫʥʦʢ 7 ï ʉʭʝʤʘ ʨʘʟʚʠʪʠʷ ʇʘʥʠʤʙʠʥʩʢʦʛʦ ʥʘʜʚʠʛʘ ʧʦ ʤʝʭʘʥʠʟʤʫ ʪʝʢʪʦʥʠʯʝ-

ʩʢʦʛʦ ʫʪʦʣʱʝʥʠʷ ʢʦʨʳ (ɸ) ʠ ʩʪʘʮʠʦʥʘʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨ ʚ ʚʝʨʭʥʝʡ 

ʠ ʥʠʞʥʝʡ ʧʣʘʩʪʠʥʘʭ ʩ ʨʘʟʥʳʤʠ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ (ɹ). ɿʦʥʳ I-IV ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʪ ʦʙʦʟʥʘʯʝʥʥʳʤ ʥʘ ʨʠʩ. 4. ɾʠʨʥʦʡ ʣʠʥʠʝʡ ʧʦʢʘʟʘʥʘ ʣʠʥʠʷ ʩʤʝʩʪʠ-

ʪʝʣʷ ʥʘʜʚʠʛʘ, ʩʪʨʝʣʢʘʤʠ-ʥʘʧʨʘʚʣʝʥʠʝ ʩʜʚʠʛʘ ʧʣʘʩʪʠʥ. ʄʘʥʪʠʡʥʳʡ ʪʝʧʣʦʚʦʡ 

ʧʦʪʦʢ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ (ʧʦ [ʇʦʣʷʥʩʢʠʡ ʠ ʜʨ., 2000] ).  

ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʖʞʥʳʡ ʩʝʢʪʦʨ ʧʨʝʜʩʪʘʚʣʝʥ ʊʘʪʘʨʩʢʠʤ, ʊʘʩʝʝʚʩʢʠʤ ʠ ɸʥʛʘʨʩʢʠʤ ʫʯʘʩʪʢʘʤʠ 

ʩʬʝʨʳ ʚʣʠʷʥʠʷ ʊʘʪʘʨʩʢʦʛʦ ʨʘʟʣʦʤʘ ʥʘ ʩʦʧʨʷʞʝʥʠʠ ʶʞʥʦʛʦ ʦʢʦʥʯʘʥʠʷ ʎʝʥʪʨʘʣʴ-

ʥʦʛʦ ʧʦʜʥʷʪʠʷ ʠ ʩʝʚʝʨʥʦʛʦ ʬʣʘʥʛʘ ʂʫʣʘʢʦʚʩʢʦʛʦ ʧʦʜʥʷʪʠʷ (ʨʠʩ. 2; ʇʨʠʣ. 1, ʪʘʙʣ. 

1.1). ʅʘ ʊʘʪʘʨʩʢʦʤ ʫʯʘʩʪʢʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʩʝʭ ʜʨʫʛʠʭ ʫʯʘʩʪʢʦʚ ʀʊʈʉɿ, ʧʨʦʷʚʣʝʥ 

ʧʝʥʯʝʥʛʠʥʩʢʠʡ ʬʝʥʠʪ-ʢʘʨʙʦʥʘʪʠʪʦʚʳʡ ʣʠʥʝʡʥʳʡ ʢʦʤʧʣʝʢʩ. ɺʦʟʨʘʩʪ ʢʘʨʙʦʥʘʪʠ-

ʪʦʚ ʢʦʤʧʣʝʢʩʘ ʩʠʣʴʥʦ ʚʘʨʠʨʫʝʪ: ʧʦ Sm-Nd ʠʟʦʭʨʦʥʥʦʤʫ ʤʝʪʦʜʫ (ʤʠʥʝʨʘʣʳ ʧʠ-

ʨʦʭʣʦʨ, ʘʧʘʪʠʪ, ʘʤʬʠʙʦʣ; ʚʘʣʦʚʘʷ ʧʨʦʙʘ) ʦʥ ʦʮʝʥʠʚʘʝʪʩʷ 672 Ñ 93 ʤʣʥ ʣʝʪ [ɺʨʫʙ-

ʣʝʚʩʢʠʡ ʠ ʜʨ., 2003], ʧʦ U-Pb ʤʝʪʦʜʫ - 629 ʤʣʥ ʣʝʪ [ɺʝʨʥʠʢʦʚʩʢʘʷ, ɺʝʨʥʠʢʦʚʩʢʠʡ, 

2006], ʧʦ ʘʨʬʚʝʜʩʦʥʠʪʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʶ 725 ʤʣʥ ʣʝʪ [ɺʨʫʙʣʝʚʩʢʠʡ ʠ ʜʨ., 

2011]. ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʘʨʙʦʥʘʪʠʪʦʚ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʧʦʟʜʥʝ-ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʢʦʡ 

(ʧʦʟʜʥʝʨʠʬʝʡʩʢʦ-ʚʝʥʜʩʢʦʡ) ʵʧʦʭʦʡ ʨʠʬʪʦʛʝʥʥʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʙʘʡʢʘʣʠʜ ʩʢʣʘʜʯʘ-

ʪʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ [ɺʨʫʙʣʝʚʩʢʠʡ ʠ ʜʨ., 2011], ʯʪʦ ʙʣʠʟʢʦ ʩ 

ʚʨʝʤʝʥʝʤ ʧʨʦʷʚʣʝʥʠʷ ʦʢʦʣʦ (670-650 ʤʣʥ ʣʝʪ ʥʘʟʘʜ) ʱʸʣʦʯʥʦ-ʫʣʴʪʨʘʦʩʥʦʚʥʳʭ  
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ʧʦʨʦʜ ʯʘʧʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʨʠʬʪʦʛʝʥʥʦʡ ʧʨʠʨʦʜʳ ʚ ʩʝʚʝʨʥʦʤ ʩʝʢʪʦʨʝ ʀʊʈʉɿ 

[ʅʦʞʢʠʥ ʠ ʜʨ., 2008].  

ʆʜʥʠʤ ʠʟ ʩʚʠʜʝʪʝʣʴʩʪʚ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʚ ʵʪʦ ʚʨʝʤʷ ʤʦʛʫʪ ʙʳʪʴ 

ʩʫʙʩʠʥʭʨʦʥʥʳʝ ʟʦʥʳ ʪʝʢʪʦʥʠʪʦʚ [ʇʦʧʦʚʘ ʠ ʜʨ., 2017] ʧʦ ʧʠʨʦʭʣʦʨ+ʤʘʛʥʝʪʠʪ ʩʦ-

ʜʝʨʞʘʱʠʤ ʢʘʨʙʦʥʘʪʠʪʘʤ ʊʘʪʘʨʩʢʦʛʦ ʬʦʩʬʘʪʥʦ-ʪʘʥʪʘʣ-ʥʠʦʙʠʝʚʦʛʦ ʤʝʩʪʦʨʦʞʜʝ-

ʥʠʷ (ʨʠʩ. 8 ʠ ʨʠʩ. 9). ɼʘʪʠʨʦʚʘʥʠʝ ʢʘʨʙʦʥʘʪʠʪʦʚ ʧʦ ʘʤʬʠʙʦʣʫ [725 ʤʣʥ ʣʝʪ, ɺʨʫʙ-

ʣʝʚʩʢʠʡ ʠ ʜʨ., 2011] ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʚʝʨʦʷʪʥʝʡ ʚʩʝʛʦ ʦʪʚʝʯʘʝʪ ʚʦʟʨʘʩʪʫ ʘʧʦ-

ʢʘʨʙʦʥʘʪʠʪʦʚʳʭ ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚ (ʨʠʩ. 8). ɺʝʨʦʷʪʥʦ, ʢ ʵʪʦʤʫ ʞʝ ʠʤʧʫʣʴʩʫ ʵʥʜʦ-

ʛʝʥʥʦʛʦ ʩʦʙʳʪʠʷ ʥʘ ɸʥʛʘʨʦ-ʊʘʩʝʝʚʩʢʦʤ ʫʯʘʩʪʢʝ ʀʊʈʉɿ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʠ ʣʦʢʘʣʴ-

ʥʳʡ ʜʠʥʘʤʦʤʝʪʘʤʦʨʬʠʟʤ ʢʦʨʜʠʝʨʠʪ-ʞʝʜʨʠʪʦʚʳʭ ʛʥʝʡʩʦʚ ʚ ʥʠʟʦʚʴʝ ʨ. ʊʘʩʝʝʚʘ ʩ 

U-Th-Pb ʚʦʟʨʘʩʪʦʤ 724 ʤʣʥ ʣʝʪ ʧʦ ʤʦʥʘʮʠʪʫ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʧʦʟʜʥʝʡ ʬʘʟʦʡ ʚʘʣɹ-

ʛʘʣʴʩʢʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ~ 730-720 ʤʣʥ ʣʝʪ (ʇʨʠʣ. 1, ʪʘʙʣ. 1. 2) [ʃʠʭʘʥʦʚ  

ʠ ʜʨ., 2015].  

ʖʛʦ-ʟʘʧʘʜʥʝʝ ʊʘʪʘʨʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʚ ʧʨʘʚʦʙʝʨʝʞʴʠ ʨ. ɸʥʛʘʨʳ, ʦʙ-

ʥʘʞʝʥʳ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʝ ʩʪʨʫʢʪʫʨʳ ʈʳʙʠʥʩʢʦ-ʇʘʥʠʤʙʠʥʩʢʦʛʦ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ 

ʧʦʷʩʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʤʝʪʘʛʘʙʙʨʦʠʜʘʤʠ ʩ ʛʨʝʥʚʠʣʴʩʢʠʤ  
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Ar ʚʦʟʨʘʩʪʦʤ ʤʝ-

ʪʘʤʦʨʬʠʟʤʘ ʧʦ ʘʤʬʠʙʦʣʘʤ 1.18-0.85 ʤʣʨʜ ʣʝʪ [ʃʠʭʘʥʦʚ ʈʝʚʝʨʜʘʪʪʦ, 2016], ʠʥʪʝʨ-

ʧʨʝʪʠʨʫʝʤʳʝ ʢʘʢ ʬʨʘʛʤʝʥʪ ʦʬʠʦʣʠʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, [ʍʝʨʘʩʢʦʚʘ, 2009]. ʇʦ ʧʝʪ-

ʨʦʭʠʤʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʚʩʢʨʳʪʳʝ ʩʦʚʨʝʤʝʥʥʳʤ ʵʨʨʦʟʠʦʥʥʳʤ ʩʨʝʟʦʤ ʤʝʪʘʙʘʟʠʪʳ 

ʚ ʜʦʣʠʥʝ ʨ. ɸʥʛʘʨʳ, ʤʦʛʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ N-MORB ʠ E-MORB ʙʘʟʘʣʴʪʘʤ [ʃʠ-

ʭʘʥʦʚ, ʈʝʚʝʨʜʘʪʪʦ, 2016], ʘ ʣʠʥʟʦʚʠʜʥʳʝ ʪʝʣʘ ʩʝʨʧʝʥʪʠʥʠʪʦʚ ï ʧʨʦʪʨʫʟʠʷʤ. ʅʦ 

ʦʪʥʝʩʝʥʠʝ ʨʘʟʨʝʟʘ ʢ ʦʬʠʦʣʠʪʘʤ ʥʦʩʠʪ ʜʠʩʢʫʩʩʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʪʨʝʙʫʝʪ ʙʦʣʝʝ 

ʛʣʫʙʦʢʠʭ ʧʣʦʱʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʧʦʤʦʱʴʶ ʙʫʨʝʥʠʷ. ʕʪʦʪ ʨʘʟʨʝʟ, ʧʦ ʠʤʝʶ-

ʱʠʤʩʷ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʠʞʥʶʶ, ʙʦʣʝʝ ʛʣʫʙʠʥʥʫʶ 

ʯʘʩʪʴ ʟʦʥʳ ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʠʬʪʦʛʝʥʝʟʘ, ʬʨʘʛʤʝʥʪ ʚʥʫʪʨʠʢʦʥʪʠʥʝʥ-

ʪʘʣʴʥʦʛʦ ʨʠʬʪʘ [ɼʘʮʝʥʢʦ ʠ ʜʨ., 1994], ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʘʪʴ ʦ ʧʨʦʜʦʣʞʝʥʠʠ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʨʘʩʪʷʞʝʥʠʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʳ ~ 1250 ʤʣʥ ʣʝʪ 

ʥʘʟʘʜ, ʥʘʯʘʪʦʡ ʥʘ ʨʫʙʝʞʝ ʢʘʣʠʤʤʠʷ ʠ ʵʢʪʘʟʠʷ [ʇʦʧʦʚ ʠ ʜʨ., 2010].  

ɿʘʚʝʨʰʘʷ ʜʘʥʥʳʡ ʨʘʟʜʝʣ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʀʊʈʉɿ ʚ ʤʝʟʦ- ʠ ʥʝʦ 

ʧʨʦʪʝʨʦʟʦʝ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʢʨʫʧʥʫʶ ʧʦʣʠʭʨʦʥʥʫʶ ʟʦʥʫ  (ʇʨʠʣ. 1; ʇʨʠʣ. 4, 
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 (ʘ)                                                          (ʙ) 

  

ʈʠʩʫʥʦʢ 8 ï ɹʫʜʠʥʘʞ ʤʘʩʩʠʚʥʳʭ ʢʘʨʙʦʥʘʪʠʪʦʚ (ʘ), ʩʠʥʪʝʢʪʦʥʠʯʝʩʢʘʷ ʧʦʣʦʩʯʘ-

ʪʦʩʪʴ ʢʘʨʙʦʥʘʪʠʪʦʚ (ʙ) ʚ ʟʦʥʝ ʊʘʪʘʨʩʢʦʛʦ ʛʣʫʙʠʥʥʦʛʦ ʨʘʟʣʦʤʘ. ʊʘʪʘʨʩʢʦʝ       

ʈ-Ta-Nb  ʤʝʩʪʦʨʦʞʜʝʥʠʝ. ɺʝʨʭʦʚʴʝ  ʨ. ʊʘʪʘʨʢʠ. 

(ʘ)                                                                     (ʙ)  

         

ʈʠʩʫʥʦʢ 9 ï ʄʘʛʥʝʪʠʪ ʠʟ ʢʘʨʙʦʥʘʪʠʪʦʚ ʊʘʪʘʨʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ: ʢʨʫʧʥʳʡ 

ʦʙʣʦʤʦʢ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʪʨʝʱʠʥʦʚʘʪʦʛʦ ʢʨʠʩʪʘʣʣʘ ʤʘʛʥʝʪʠʪʘ (ʘ), ʛʠʛʘʥʪ-

ʩʢʠʡ ʢʨʠʩʪʘʣʣ-ʦʢʪʘʵʜʨ ʩʦ ʩʛʣʘʞʝʥʥʳʤʠ ʨʸʙʨʘʤʠ (ʨʘʟʤʝʨ ʨʝʙʨʘ ʦʢʦʣʦ 40 ʩʤ) ʠ 

ʜʝʬʦʨʤʘʮʠʝʡ ʛʨʘʥʠ (ʙ). ʊʘʤ ʞʝ. 

ʪʘʙʣ. 4.1) ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʨʠʬʪʦʛʝʥʝʟʘ, ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ ʤʘʛʤʘʪʠʟʤʘ ʠ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʩ ʠʤʧʫʣʴʩʘʤʠ ʨʘʥʥʠʭ ʨʠʬʪʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʨʫʙʝʞʘʭ ~ 

1250 (ʨ. ɸʥʛʘʨʘ) ʠ ~750 ʤʣʥ ʣʝʪ (ʈʳʙʠʥʩʢʦ-ʇʘʥʠʤʙʠʥʩʢʠʡ ʚʫʣʢʘʥʠʯʝʩʢʠʡ ʧʦʷʩ). 

ʇʦʟʜʥʠʝ ʠʤʧʫʣʴʩʳ ʨʠʬʪʦʛʝʥʝʟʘ, ʩʦʧʨʦʚʦʞʜʘʝʤʳʝ ʧʣʶʤʦʚʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ~ 780, 
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~ 750, ~ 700 ʠ ~ 670-650 ʤʣʥ ʣʝʪ ʥʘʟʘʜ (ɿʘʭʨʝʙʝʪʠʥʩʢʘʷ, ʏʘʧʩʢʦ-ɸʣʤʘʥʘʢʘʥʩʢʘʷ ʠ 

ʊʘʪʘʨʩʢʘʷ ʩʪʨʫʢʪʫʨʳ) ʩʫʙʩʠʥʭʨʦʥʥʳ ʩ ʨʠʬʪʦʛʝʥʝʟʦʤ ʚ ʇʈʉɿ. ʕʪʠ ʜʚʘ ʜʠʩʢʨʝʪʥʳʝ 

ʩʦʙʳʪʠʷ ʨʘʩʪʷʞʝʥʠʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʳ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʚ ʀʊʈʉɿ, ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʶʪ ʦʙ ʠʭ ʟʘʣʦʞʝʥʠʠ ʚ ʨʘʥʥʝʤ ʤʝʟʦʧʨʦʪʝʨʦʟʦʝ (ʵʢʪʘʟʠʠ) ʠ ʨʘʟʚʠʪʠʠ ʚ 

ʩʨʝʜʥʝʤ ʥʝʦʧʨʦʪʝʨʦʟʦʝ (ʢʨʠʦʛʝʥʠʠ) ʚ ʧʨʝʜʝʣʘʭ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʳ ʉʂ ʥʘ ʧʨʦʪʷ-

ʞʝʥʠʠ ʦʢʦʣʦ 600 ʤʣʥ ʣʝʪ. ʈʫʙʝʞʠ ~ 1900, ~ 1812, ~ 1750 ʤʣʥ ʣʝʪ ʠ ~ 1380 ʤʣʥ ʣʝʪ, 

ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʛʨʘʥʠʪʦʠʜʥʳʤ ʤʘʛʤʘʪʠʟʤʦʤ ʚ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ ʨʘʩ-

ʪʷʞʝʥʠʷ ʠ ʜʝʩʪʨʫʢʮʠʠ ʥʝʦʘʨʭʝʡ?-ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʢʦʡ ʢʦʨʳ. ʄʝʞʜʫ ʨʘʥʥʝʡ ʠ 

ʧʦʟʜʥʝʡ ʬʘʟʘʤʠ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʧʦʜʥʷʪʠʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʛʨʝʥʚʠʣʴʩʢʠʝ ʠ ʨʘʥʥʝ-

ʙʘʡʢʘʣʴʩʢʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ, ʩʦʧʨʦʚʦʞʜʘʝʤʳʝ ʨʝʛʠʦʥʘʣʴʥʳʤ LP/HT Ÿ 

MP/ʅT ʧʦʣʠʤʝʪʘʤʦʨʬʠʟʤʦʤ (1180-850 ʤʣʥ ʣʝʪ) ʠ ʜʚʫʭʵʪʘʧʥʳʤ ʨʦʩʪʦʤ ʛʨʘʥʠʪʦ-

ʛʥʝʡʩʦʚʳʭ ʢʫʧʦʣʦʚ (~ 1100 ʠ ~ 850 ʤʣʥ ʣʝʪ) (ʛʣʘʚʘ 5). MP/ʅT ʜʠʩʣʦʢʘʮʠʦʥʥʳʡ 

ʤʝʪʘʤʦʨʬʠʟʤ ʧʦ ʥʠʟʢʦʙʘʨʠʯʝʩʢʠʤ LP/HT ʧʦʨʦʜʘʤ   (~ 850 ʤʣʥ ʣʝʪ) ʫʩʠʣʠʚʘʣʩʷ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ, ʢ ʥʘʜʚʠʛʘʤ. ʇʨʠʚʝʜʸʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʙʘʟʠʪ-

ʫʣʴʪʨʘʙʘʟʠʪʦʚʳʤ ʢʦʤʧʣʝʢʩʘʤ ʚ ʟʦʥʝ ʀʊʈʉɿ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ  ʧʨʦʷʚʣʝ-

ʥʠʝ ʚ ʝʛʦ ʶʞʥʦʤ ʩʝʢʪʦʨʝ ʟʦʥʳ (ʨʠʬʪʘ, ɼʘʮʝʥʢʦ ʠ ʜʨ., 1994) ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ 

ʨʠʬʪʦʚʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ [ʀʚʘʥʦʚ, ʈʫʩʠʥ, 2000], ʠʥʜʠʢʘʪʦʨʦʤ ʢʦʪʦʨʦʛʦ ʤʦʛʫʪ 

ʙʳʪʴ ʦʨʪʦʘʤʬʠʙʦʣʠʪʳ ʈʳʙʠʥʩʢʦ-ʇʘʥʠʤʙʠʥʩʢʦʛʦ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʦʷʩʘ. 

4.1.2. ʇʨʠʝʥʠʩʝʡʩʢʘʷ ʨʝʛʠʦʥʘʣʴʥʘʷ ʩʜʚʠʛʦʚʘʷ ʟʦʥʘ 

ɸʢʪʫʘʣʴʥʦʩʪʴ  ʠʩʩʣʝʜʦʚʘʥʠʷ ʇʈʉɿ ʩʦʩʪʦʠʪ ʚ ʚʳʷʩʥʝʥʠʠ ʝʸ ʩʪʨʦʝʥʠʷ, ʨʦʣʠ 

ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʠʥʜʠʢʘʪʦʨʦʚ ʵʪʦʡ ʟʦʥʳ, ʜʘʶʱʠʭ ʮʝʥʥʫʶ ʧʝʪ-

ʨʦʣʦʛʠʯʝʩʢʫʶ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʠʬʪʦʛʝʥʝʟʝ ʚ ʟʦʥʝ ʧʝʨʝʭʦʜʘ 

ʧʘʣʝʦʦʢʝʘʥ-ʢʦʥʪʠʥʝʥʪ ʥʘ ʨʘʥʥʝʡ, ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʢʦʡ ʩʪʘʜʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʟʘ-

ʢʨʳʪʠʷ ʧʦʟʜʥʝʜʦʢʝʤʙʨʠʡʩʢʦʡ ʚʝʪʚʠ ʇʘʣʝʦʘʟʠʘʪʩʢʦʛʦ ʦʢʝʘʥʘ. ʅʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʢʘʨʪʘʭ [ʂʘʯʝʚʩʢʠʡ, 1999; ʂʘʯʝʚʩʢʠʡ, ɿʫʝʚ, 2005] ʠ ʩʭʝʤʘʭ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ ʧʦʜ 

ʇʨʠʝʥʠʩʝʡʩʢʠʤ ʛʣʫʙʠʥʥʳʤ ʨʘʟʣʦʤʦʤ ʦʙʳʯʥʦ ʧʦʥʠʤʘʝʪʩʷ ʟʦʥʘ ʥʘʜʚʠʛʘ ʀʩʘʢʦʚ-

ʩʢʦʛʦ ʪʝʨʨʝʡʥʘ ʥʘ ʛʘʨʝʚʩʢʠʡ ʤʝʪʘʢʦʤʧʣʝʢʩ. ʆʜʥʘʢʦ ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʪʝʢʪʦʥʠ-

ʩʪʦʚ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʧʦʣʦʞʝʥʠʝ ʇʨʠʝʥʠʩʝʡʩʢʦʛʦ ʛʣʫʙʠʥʥʦ-

ʛʦ ʨʘʟʣʦʤʘ ʠʣʠ ʇʨʠʝʥʠʩʝʡʩʢʦʛʦ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʰʚʘ [ʇʦʩʪʝʣʴʥʠʢʦʚ, 1973] ʠʟʥʘ-
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ʯʘʣʴʥʦ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʧʦʜ ʯʝʭʣʦʤ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ, ʧʘʨʘʣʣʝʣʴʥʦ ʠ ʚ 

ʥʝʩʢʦʣʴʢʠʭ ʢʤ ʶʛʦ-ʟʘʧʘʜʥʝʝ ʨ. ɽʥʠʩʝʡ [ɻʣʠʢʦ, 1957; ʂʠʨʠʯʝʥʢʦ, 1963; ɺʦʪʘʭ, 

1968; ʇʦʩʪʝʣʴʥʠʢʦʚ, 1973, 1990 ʠ ʜʨ.]. ʇʦ ʥʝʤʫ ʜʦʢʝʤʙʨʠʡʩʢʠʡ ʬʫʥʜʘʤʝʥʪ 

(ʂʝʤʩʢʠʡ ʧʨʦʛʠʙ) ʦʧʫʱʝʥ ʥʘ ʛʣʫʙʠʥʫ ʜʦ 1.5 ʢʤ [ɹʦʛʦʣʝʧʦʚ, 1963]. ʉʣʝʜʦʚʘʪʝʣʴ-

ʥʦ, ʚ ʩʚʷʟʠ ʩ ʧʝʨʝʭʦʜʦʤ ʥʘ ʢʦʥʮʝʧʮʠʶ ʪʝʢʪʦʥʠʢʠ ʧʣʠʪ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʩʤʦʪʨʝʪʴ 

ʟʥʘʯʠʤʦʩʪʴ ʇʨʠʝʥʠʩʝʡʩʢʦʛʦ ʛʣʫʙʠʥʥʦʛʦ ʨʘʟʣʦʤʘ ʚ ʩʪʨʫʢʪʫʨʝ ɽʥʠʩʝʡʩʢʦʛʦ ʪʝʢʪʦ-

ʥʠʯʝʩʢʦʛʦ ʧʦʷʩʘ ʠ ʧʦʥʠʤʘʥʠʷ ʟʘʧʘʜʥʦʡ ʛʨʘʥʠʮʳ ʉʂ [ʂʦʟʣʦʚ, 2020]. 

 ʇʨʠʝʥʠʩʝʡʩʢʠʡ ʛʣʫʙʠʥʥʳʡ ʨʘʟʣʦʤ ʪʨʘʢʪʫʝʪʩʷ ʥʘʤʠ ʢʘʢ ʇʨʠʝʥʠʩʝʡʩʢʘʷ ʨʝ-

ʛʠʦʥʘʣʴʥʘʷ ʩʜʚʠʛʦʚʘʷ ʟʦʥʘ (ʩʜʚʠʛʠ ʣʝʚʦ- ʠ ʧʨʘʚʦʩʪʦʨʦʥʥʝʡ ʢʠʥʝʤʘʪʠʢʠ, ʙʫʜʠʥʘʞ 

ʠ ʜʨ.) ï ʢʨʫʧʥʝʡʰʘʷ ʜʝʬʦʨʤʘʮʠʦʥʥʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʘʷ ʣʠʥʝʘʤʝʥʪʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʩʣʦʞʥʦʛʦ ʩʪʨʦʝʥʠʷ, ʨʘʟʜʝʣʷʶʱʘʷ ʎʝʥʪʨʘʣʴʥʳʡ (ʚ ʉɽʂ) ʠ ɸʥʛʘʨʦ-ʂʘʥʩʢʠʡ (ʚ 

ʖɽʂ) ʢʨʘʪʦʥʥʳʝ ʙʣʦʢʠ ʘʨʭʝʷ-ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʷ ʩ ʀʩʘʢʦʚʩʢʠʤ ʠ ʇʨʝʜʠʚʠʥʩʢʠʤ 

ʦʩʪʨʦʚʦʜʫʞʥʳʤʠ ʪʝʨʨʝʡʥʘʤʠ ʥʝʦʧʨʦʪʝʨʦʟʦʷ [ʂʦʟʣʦʚ ʠ ʜʨ., 2012]. ʇʈʉɿ ʠʥʪʝʨ-

ʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ ʧʨʦʜʦʣʞʝʥʠʝ ɹʘʡʢʘʣʦ-ɽʥʠʩʝʡʩʢʦʛʦ ʨʘʟʣʦʤʘ (ɻʣʘʚʥʦʛʦ ʉʘʷʥʩʢʦ-

ʛʦ ʨʘʟʣʦʤʘ) ʇʨʠʩʘʷʥʴʷ [ʏʠʢʦʚ ʠ ʜʨ., 2000 ʠ ʜʨ.].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʇʈʉɿ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʨʘʛʤʝʥʪ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢ-

ʪʫʨʳ, ʢʦʪʦʨʘʷ ʦʛʨʘʥʠʯʠʚʘʝʪ ʉʠʙʠʨʩʢʠʡ ʢʨʘʪʦʥ ʩ ʟʘʧʘʜʘ ʦʪ ɹʘʡʢʘʣʘ ʜʦ ʂʘʨʩʢʦʛʦ 

ʤʦʨʷ [ɺʝʨʥʠʢʦʚʩʢʠʡ ʠ ʜʨ., 2009]. ʇʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʵʪʘ ʢʨʫʧʥʘʷ ʨʘʟ-

ʨʳʚʥʘʷ ʩʪʨʫʢʪʫʨʘ ʭʦʨʦʰʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚʜʦʣʴ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ [ʂʦʥʩʪʘʥʪʠ-

ʥʦʚ ʠ ʜʨ., 1999] ʠ ʚ ʊʫʨʫʭʘʥʦ-ʅʦʨʠʣʴʩʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʟʦʥʝ [ɽʛʦʨʦʚ, 2004] ʧʦ 

ʠʩʯʝʟʥʦʚʝʥʠʶ ʥʝʩʢʦʣʴʢʠʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʫʭʦʜʠʪ ʥʘ ʙʦʣʴʰʫʶ ʛʣʫ-

ʙʠʥʫ ʩ ʧʘʜʝʥʠʝʤ ʧʣʦʩʢʦʩʪʠ ʩʤʝʩʪʠʪʝʣʷ ʥʘ ʟʘʧʘʜ [ɼʝʪʢʦʚ ʠ ʜʨ., 2007]. ɺ ʧʨʝʜʝʣʘʭ 

ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ ʇʨʠʝʥʠʩʝʡʩʢʘʷ ʩʫʪʫʨʥʦ-ʩʜʚʠʛʦʚʘʷ ʟʦʥʘ ʚʳʜʝʣʷʝʪʩʷ ʧʦ ʛʨʘʚʠ-

ʪʘʮʠʦʥʥʳʤ ʩʪʫʧʝʥʷʤ, ʬʠʢʩʠʨʫʶʱʠʤʩʷ ʥʘ ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʨʦʬʠʣʷʭ [ʂʦʥʪʦʨʦʚʠʯ ʠ 

ʜʨ., 2006] ʠ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ [ʂʘʯʝʚʩʢʠʡ, ɿʫʝʚ, 2005].  

ɼʘʣʴʥʝʡʰʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʇʈʉɿ (ʨʠʩ.2, ñʇò) ʧʦʢʘʟʘʣʦ, ʯʪʦ ʵʪʘ ʟʦʥʘ, 

ʷʚʣʷʶʱʘʷʩʷ ʦʙʣʘʩʪʴʶ ʘʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʘʣʝʦʦʢʝʘʥʠʯʝʩʢʦʛʦ ʠ ʧʘ-

ʣʝʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʙʣʦʢʦʚ [çʊʝʢʪʦʥʠʢʘéè, 2004], ʠʤʝʝʪ ʩʣʦʞʥʦʝ ʩʪʨʦʝʥʠʝ 

[ʂʦʟʣʦʚ ʠ ʜʨ., 2012]. ʂ ʵʪʦʡ ʟʦʥʝ ʧʨʠʤʝʥʠʤʦ ʦʧʨʝʜʝʣʝʥʠʝ çʩʫʪʫʨʘè, ʚ ʢʦʥʮʝʧʮʠʠ 

ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ ʦʟʥʘʯʘʶʱʝʝ çéʫʟʢʫʶ ʟʦʥʫ ʢʦʨʥʝʡ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʦʢʨʦʚʦʚ, 
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ʤʘʨʢʠʨʫʶʱʫʶ ʦʙʣʘʩʪʴ ʢʦʣʣʠʟʠʠ ʜʚʫʭ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ ʠʣʠ ʢʨʫʧʥʳʭ ʙʣʦʢʦʚè 

[ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʩʣʦʚʘʨʴ, 2017, ʊ. 3, ʩʪʨ. 184]. ʇʨʠ ʵʪʦʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ, ʯʪʦ 

ʤʝʞʜʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʙʣʦʢʘʤʠ ʩʫʱʝʩʪʚʦʚʘʣʘ ʦʢʝʘʥʠʯʝʩʢʘʷ ʢʦʨʘ. ʉʣʝʜʦʚʘ-

ʪʝʣʴʥʦ, ʩʪʨʦʝʥʠʝ ʇʈʉɿ ʤʦʞʝʪ ʙʳʪʴ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʪʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʢʘʢ 

(ʘ) ʧʨʦʪʷʞʝʥʥʦʩʪʴ, (ʙ) ʰʠʨʠʥʘ, (ʚ) ʛʣʫʙʠʥʥʦʩʪʴ, (ʛ) ʩʪʨʫʢʪʫʨʘ, (ʜ) ʩʦʩʪʘʚ ʩʪʨʫʢ-

ʪʫʨʥʦ-ʚʝʱʝʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ (ʦʩʘʜʦʯʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʳʝ, ʤʘʛʤʘʪʠʯʝʩʢʠʝ, ʪʝʢ-

ʪʦʥʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ), ʠʭ ʩʦʦʪʥʦʰʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ, (ʝ) ʵʰʝʣʦʥʠ-

ʨʦʚʘʥʥʦʩʪʴ ʦʧʝʨʷʶʱʠʭ ʨʘʟʣʦʤʦʚ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʘʷ ʦ ʩʜʚʠʛʦʚʦʡ ʢʦʤʧʦʥʝʥʪʝ ï 

ʜʣʷ ʇʨʠʝʥʠʩʝʡʩʢʦʛʦ ʨʘʟʣʦʤʘ ʵʪʦ ʧʨʘʚʳʡ ʩʜʚʠʛ (ʨʠʩ. 10 ʙ).  

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʵʨʦʟʠʦʥʥʦʤ ʩʨʝʟʝ ʩʪʨʫʢʪʫʨʘ ʪʷʛʦʪʝʝʪ ʢ ʧʨʘʚʦʙʝʨʝʞʥʦʡ ʯʘ-

ʩʪʠ ɽʥʠʩʝʷ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʩʙʣʠʞʝʥʥʳʭ ʩʫʙʧʘʨʘʣʣʝʣʴʥʳʭ ʨʘʟʣʦ-

ʤʦʚ ʩʜʚʠʛʦʚʦʡ, ʚʟʙʨʦʩʦʚʦʡ ʠ ʥʘʜʚʠʛʦʚʦʡ ʢʠʥʝʤʘʪʠʢʠ, ʢʦʥʮʝʥʪʨʠʨʫʶʱʠʭ ʜʝʬʦʨ-

ʤʘʮʠʠ ʩʜʚʠʛʘ, ʘ ʪʘʢʞʝ ʠʭ ʢʦʤʙʠʥʘʮʠʡ (ʧʦʜʜʚʠʛʘ /ʩʜʚʠʛʘ, ʣʝʚʦ- ʠ ʧʨʘʚʦʩʪʦʨʦʥʥʝʛʦ 

ʩʜʚʠʛʘ) ʩ ʧʨʦʷʚʣʝʥʠʷʤʠ ʧʨʠʨʘʟʣʦʤʥʦʛʦ ʤʝʣʘʥʞʠʨʦʚʘʥʠʷ, ʢʘʪʘʢʣʘʟʘ, ʤʠʣʦʥʠʪʦʚ ʠ 

ʜʠʥʘʤʦʤʝʪʘʤʦʨʬʠʟʤʘ ʧʦʨʦʜʥʳʭ ʤʘʩʩʠʚʦʚ. ɽʝ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʪ-

ʥʷʤʠ ʢʠʣʦʤʝʪʨʦʚ ʧʨʠ ʰʠʨʠʥʝ ʟʦʥ ʩʪʨʝʩʩ-ʤʝʪʘʤʦʨʬʠʟʤʘ ʦʪ ʧʝʨʚʳʭ ʜʝʮʠʤʝʪʨʦʚ - 

ʩʦʪʝʥ ʤʝʪʨʦʚ ʜʦ ʧʝʨʚʳʭ ʜʝʩʷʪʢʦʚ ʢʠʣʦʤʝʪʨʦʚ [ʂʦʟʣʦʚ ʠ ʜʨ., 2012].  ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, ʇʈʉɿ (ʨʘʥʝʝ ï ʇʨʠʝʥʠʩʝʡʩʢʠʡ ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʰʦʚ [ʇʦʩʪʝʣʴʥʠʢʦʚ, 1973], 

ʇʨʠʝʥʠʩʝʡʩʢʠʡ ʛʣʫʙʠʥʥʳʡ ʨʘʟʣʦʤ [ʂʘʯʝʚʩʢʠʡ, 1999 ʠ ʜʨ.]; ʀʩʘʢʦʚʩʢʠʡ ʨʘʟʣʦʤ 

[ɿʘʙʠʷʢʘ ʠ ʜʨ., 2003]) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʫʧʥʦʝ ʧʦʣʠʭʨʦʥʥʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ 

ʪʝʣʦ ʥʘ ʟʘʧʘʜʝ ʨʝʛʠʦʥʘ.  

ɺ ʚʝʨʩʠʠ ʨʘʙʦʪʳ ʚ ʩʪʨʦʝʥʠʠ ʇʈʉɿ ʘʚʪʦʨʦʤ ʚʳʜʝʣʝʥʳ, ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ: 

(1) ʟʘʧʘʜʥʦʝ ʧʣʝʯʦ ʩʪʨʫʢʪʫʨʳ, ʦʥʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʫʪʫʨʦʡ ʀʩʘʢʦʚʩʢʦʛʦ ʪʝʨʨʝʡʥʘ 

(ʘʣʣʦʭʪʦʥ), ʩʣʦʞʝʥʥʦʡ ʤʝʪʘʙʘʟʠʪ-ʫʣʴʪʨʘʙʘʟʠʪʘʤʠ ʠ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʠʯʝʩʢʠʤʠ ʦʙ- 

ʨʘʟʦʚʘʥʠʷʤʠ ʠ (2) ʚʦʩʪʦʯʥʦʝ ʧʣʝʯʦ ʩʪʨʫʢʪʫʨʳ, ʩʣʦʞʝʥʥʦʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʛʘ-

ʨʝʚʩʢʠʤ ʛʥʝʡʩʦ-ʘʤʬʠʙʦʣʠʪʦʚʳʤ ʢʦʤʧʣʝʢʩʦʤ ʇʨʠʝʥʠʩʝʡʩʢʦʛʦ ʧʦʜʥʷ-

ʪʠ(̫ʘʚʪʦʭʪʦʥ). ɻʨʘʥʠʮʝʡ ʤʝʞʜʫ ʥʠʤʠ ʩʣʫʞʠʪ ʇʨʠʝʥʠʩʝʡʩʢʠʡ ʨʝʛʠʦʥʘʣʴʥʳʡ   

(ʛʣʫʙʠʥʥʳʡ) ʨʘʟʣʦʤ (ʧʦʜʜʚʠʛʦ/ʥʘʜʚʠʛ), ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪ ʢʦʥʚʝʨʛʝʥʪʥʫʶ ʛʨʘʥʠʮʫ 

ʤʝʞʜʫ ʧʘʣʝʦʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʠ ʧʘʣʝʦʦʢʝʘʥʠʯʝʩʢʠʤ ʩʝʢʪʦʨʘʤʠ. 
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ʈʠʩʫʥʦʢ 10 ï ʂʘʨʪʘ ʦʩʥʦʚʥʳʭ ʩʪʨʫʢʪʫʨ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ.                                                                    

(ʘ) ⱷ ʧʦʣʦʞʝʥʠʝ ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ; (ʙ) ⱷ ʧʦʣʦʞʝʥʠʝ ʇʈʉɿ ʠ ʪʝʢ-

ʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʥʘ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʝ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ [ʃʠʭʘʥʦʚ ʠ ʜʨ., 

2021]. 
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ʅʘ ʚʨʝʟʢʝ (ʘ) - ʮʠʬʨʳ ʚ ʢʨʫʞʢʘʭ: 1ï2 ï ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʙʣʦʢʠ: 1 ï ɺʦʩʪʦʯʥʳʡ, 2 ï ʎʝʥʪʨʘʣʴʥʳʡ; 

3ï4 ï ʦʩʪʨʦʚʦʜʫʞʥʳʝ ʪʝʨʨʝʡʥʳ: 3 ï ʀʩʘʢʦʚʩʢʠʡ, 4 ï ʇʨʝʜʠʚʠʥʩʢʠʡ; 5 ï ɸʥʛʘʨʦ-ʂʘʥʩʢʠʡ ʙʣʦʢ. 

ʅʘ ʦʩʥʦʚʥʦʡ ʩʭʝʤʝ (ʙ) ï ʨʠʤʩʢʠʝ ʮʠʬʨʳ ʚ ʢʚʘʜʨʘʪʘʭ: I-ʇʨʠʧʣʘʪʬʦʨʤʝʥʥʳʡ ʙʣʦʢ, II-

ʎʝʥʪʨʘʣʴʥʳʡ ʙʣʦʢ (ʎʝʥʪʨʘʣʴʥʦʝ ʠ ʇʨʠʝʥʠʩʝʡʩʢʦʝ ʧʦʜʥʷʪʠʷ), III -ɸʥʛʘʨʦ-ʂʘʥʩʢʠʡ ʙʣʦʢ, IV-

ʀʩʘʢʦʚʩʢʠʡ ʠ V-ʇʨʝʜʠʚʠʥʩʢʠʡ ʪʝʨʨʝʡʥʳ;  ʨʝʛʠʦʥʘʣʴʥʳʝ ʨʘʟʣʦʤʳ (ʚ ʢʨʫʞʢʘʭ): ʀ ï ʀʰʠʤʙʠʥ-

ʩʢʠʡ, ʊ ï ʊʘʪʘʨʩʢʠʡ, ɸ ï ɸʥʢʠʥʦʚʩʢʠʡ, ʇ ï ʇʨʠʝʥʠʩʝʡʩʢʠʡ, ʅïɸʥʛʘʨʩʢʠʡ. ʇʦʜʨʠʩʫʥʦʯʥʘʷ ʣʝ-

ʛʝʥʜʘ ʢ (ʙ): 1 ï ʯʝʭʦʣ (NP3ïʬʘʥʝʨʦʟʦʡ); 2 ï ʦʬʠʦʣʠʪʦʚʳʝ ʠ ʦʩʪʨʦʚʦʜʫʞʥʳʝ ʢʦʤʧʣʝʢʩʳ ʩ ʧʣʘ-

ʛʠʦʛʨʘʥʠʪʘʤʠ (NP); 3 ï ʦʩʥʦʚʥʳʝ ʚʫʣʢʘʥʠʪʳ (MPïNP); 4 ï ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠʝ ʛʨʘʥʠʪʦʠʜʳ 

(NP); 5 ï ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠʝ ʛʨʘʥʠʪʦʠʜʳ (PP); 6ï7 ï ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ: 6 ï ʦʪ 

ʬʘʮʠʠ ʟʝʣʝʥʳʭ ʩʣʘʥʮʝʚ ʜʦ ʘʤʬʠʙʦʣʠʪʦʚʦʡ (NAïNP1-2), 7 ï ʛʨʘʥʫʣʠʪ-ʛʥʝʡʩʦʚʳʝ (PP); 8 ï

ʙʣʘʩʪʦʤʠʣʦʥʠʪʳ ʟʦʥ: ʘ ï ʰʦʚʥʦʡ, ʙ ï ʬʨʦʥʪʘʣʴʥʦʡ;  9 ï ʨʘʟʣʦʤʳ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʛʨʘʥʠʮʳ: a ï 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʨʘʟʣʦʤʳ, ʥʘʜʚʠʛʠ (ʛʨʘʥʠʮʳ ʙʣʦʢʦʚ),  ʙ ï  ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʛʨʘʥʠʮʳ (ɽʂ); 10 ï 

ʥʘʧʨʘʚʣʝʥʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ (NP): ʘ ï ʧʦʜʜʚʠʛʠ, ʙ ï ʩʜʚʠʛʠ; 11 ï ʩʪʘʚʨʦʣʠʪ-ʛʨʘʥʘʪ-

ʢʠʘʥʠʪʦʚʳʝ ʪʝʢʪʦʥʠʪʳ; 12 ï ʤʝʩʪʦ ʦʪʙʦʨʘ ʧʨʦʙ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ArïAr ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʘ 

(ʇʨʠʣʦʞʝʥʠʝ 1, ʊʘʙʣʠʮʘ 1.1). 

ɿʘʧʘʜʥʦʝ ʧʣʝʯʦ ʩʪʨʫʢʪʫʨʳ. ʀʩʘʢʦʚʩʢʘʷ ʩʫʪʫʨʘ ʩʣʦʞʝʥʘ ʀʩʘʢʦʚʩʢʠʤ ʦʬʠʦ-

ʣʠʪʦʚʳʤ ʧʦʷʩʦʤ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʷʪ ʀʩʘʢʦʚʩʢʠʡ ʦʩʪʨʦʚʦʜʫʞʥʦ-

ʦʬʠʦʣʠʪʦʚʳʡ [ɺʝʨʥʠʢʦʚʩʢʠʡ ʠ ʜʨ., 1994 ʠ ʩʩʳʣʢʠ] ʠ ɹʦʨʠʩʠʭʠʥʩʢʠʡ ʦʬʠʦʣʠʪʦ-

ʚʳʡ ʤʘʩʩʠʚ [ʂʫʟʴʤʠʯʸʚ, 1987; ʂʫʟʴʤʠʯʸʚ ʠ ʜʨ., 2008].   ʂʘʢ ʬʨʘʛʤʝʥʪ ʦʢʝʘʥʠʯʝ-

ʩʢʦʡ ʢʦʨʳ, ʪ.ʝ. ʦʬʠʦʣʠʪʳ, ʦʪʥʦʩʠʤʳʝ ʢ ʜʘʥʥʦʤʫ ʧʦʷʩʫ, ʫʣʴʪʨʘʦʩʥʦʚʥʳʝ, ʦʩʥʦʚ-

ʥʳʝ ʠ ʢʠʩʣʳʝ ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʧʦʨʦʜʳ ʚʧʝʨʚʳʝ ʚʳʜʝʣʝʥʳ [ɹʝʣʦʚ, 1964] ʚ ʀʩʘʢʦʚ-

ʩʢʦʤ ʩʠʥʢʣʠʥʦʨʠʠ, ʚ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ɽʥʠʩʝʡ ʚʳʰʝ ʫʩʪʴʷ ʨ. ɺʝʨʭʥʷʷ ʉʫʨʥʠʭʘ. 

ʇʦʩʣʝ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʥʘʟʚʘʥ ʀʩʘʢʦʚʩʢʠʤ ʦʬʠʦʣʠʪʦʚʳʤ ʧʦʷʩʦʤ [ɺʦʣʦʙʫʝʚ, 

1993; ɺʝʨʥʠʢʦʚʩʢʠʡ ʠ ʜʨ., 1994; ʂʫʟʤɹʠʯʝʚ ʠ ʜʨ., 2008; Kuz'michev, Sklyarov, 2016 

ʠ ʜʨ.], ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʚʳʩʢʘʟʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʇʘʣʝʦʘʟʠʘʪʩʢʦ-

ʛʦ ʦʢʝʘʥʘ, ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʨʘʥʥʠʝ ʩʪʘʜʠʠ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ [ʂʫʟʤɹʠʯʝʚ, 1987; 

ɸʧʣʦʥʦʚ, 1989; ʉʫʨʢʦʚ ʠ ʜʨ., 1996; ʍʝʨʘʩʢʦʚʘ ʠ ʜʨ., 2010; ʌʠʣʠʧʧʦʚ, 2017; ʃʠʭʘ-

ʥʦʚ ʠ ʜʨ., 2018; ʌʠʣʠʧʧʦʚ, 2018 ʠ ʜʨ.] ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʛʝʦʜʠʥʘʤʠʯʝʩʢʫʶ ʤʦʜʝʣʴ 

ʇʨʠʝʥʠʩʝʡʩʢʦʡ ʧʘʣʝʦʩʫʙʜʫʢʮʠʦʥʥʦʡ ʟʦʥʳ (ʇʇɿ) ʚ ʥʝʦʧʨʦʪʝʨʦʟʦʝ [ʃʠʭʘʥʦʚ ʠ ʜʨ., 

2018;  ʂʦʟʣʦʚ ʠ ʜʨ., 2020].  

ʉʦʩʪʘʚ ʠ ʚʦʟʨʘʩʪ ʧʦʛʨʝʙʝʥʥʳʭ ʜʦʚʝʥʜʩʢʠʭ ʦʢʝʘʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʇʇɿ 

ʧʦʜ ʦʩʘʜʦʯʥʳʤ ʯʝʭʣʦʤ ʬʘʥʝʨʦʟʦʷ ʥʝ ʫʩʪʘʥʦʚʣʝʥ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʤʧʣʝʢʩʘ ʛʝʦ-

ʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ [ʉʫʨʢʦʚ ʠ ʜʨ., 1996], ʦʥʠ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʢʘʢ ʩʝʨʧʝʥʪʠʥʠ-
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ʟʠʨʦʚʘʥʥʳʝ ʫʣʴʪʨʘʙʘʟʠʪʳ ʠ ʦʬʠʦʣʠʪʳ, ʠ ʦʪʥʝʩʝʥʳ ʘʚʪʦʨʘʤʠ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʢ 

ʬʨʘʛʤʝʥʪʘʤ ʧʘʣʝʦʦʢʝʘʥʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ. ʆʩʥʦʚʥʦʝ ʪʝʣʦ ʩʫʪʫʨʳ ʧʦ ʩʝʡʩʤʠ-

ʯʝʩʢʠʤ ʜʘʥʥʳʤ ɻʉɿ ʠʤʝʝʪ ʩʣʦʞʥʫʶ ʧʣʘʩʪʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫ ʪʦʣʱʠʥʦʡ ʦʢʦʣʦ 5 ʢʤ 

ʠ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ ʛʣʫʙʠʥ 30-40 ʢʤ. ʌʨʘʛʤʝʥʪʳ ʦʢʝʘʥʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ʦʙʥʘʞʝʥʳ ʚ ʧʨʘʚʦʙʝʨʝʞʥʦʡ ʯʘʩʪʠ ʨ. ɽʥʠʩʝʡ. ʈʘʥʝʝ ʜʘʥʥʳʝ ʦʙʨʘʟʦʚʘ-

ʥʠʷ ʩʦʛʣʘʩʥʦ çʃʝʛʝʥʜʝ ɽʥʠʩʝʡʩʢʦʡ ʩʝʨʠʠéè  [ʂʘʯʝʚʩʢʠʡ, 1999, 2002 ʠ ʜʨ.] ʨʘʩ-

ʩʤʘʪʨʠʚʘʣʠʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʩʦʩʪʘʚʝ ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʪʦʣʱ ʨʠʬʝʷ ʠ ʠʥʪʨʫʟʠʚ-

ʥʦʛʦ ʩʫʨʥʠʭʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʝʪʘʙʘʟʠʪ-ʫʣʴʪʨʘʙʘʟʠʪʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʀʩʘʢʦʚʩʢʦʛʦ 

ʩʠʥʢʣʠʥʦʨʠʷ.  

ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʢ ʟʘʧʘʜʫ ʦʪ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ ʥʘ ʰʠʨʦʪʘʭ ɽʂ ʀʩʘʢʦʚʩʢʦʡ 

(ʠ ʩʤʝʞʥʦʡ ʇʨʝʜʠʚʠʥʩʢʦʡ ʥʘ ʶʛʝ ɽʂ) ʦʩʪʨʦʚʦʜʫʞʥʦʡ ʩʠʩʪʝʤʳ ʚ ʩʨʝʜʥʝʤ ʥʝʦʧʨʦ-

ʪʝʨʦʟʦʝ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʚ ʨʷʜʝ ʨʘʙʦʪ [ɺʝʨʥʠʢʦʚʩʢʠʡ ʠ ʜʨ., 2009; ʃʠʭʘʥʦʚ ʠ ʜʨ., 

2014; ʅʦʞʢʠʥ ʠ ʜʨ., 2016; ʃʠʭʘʥʦʚ ʠ ʜʨ., 2018 ʠ ʜʨ.]. ʀʤʝʶʱʠʝʩʷ U-Pb ʜʘʪʠʨʦʚʢʠ 

ʮʠʨʢʦʥʦʚ ʧʦ ʤʘʛʤʘʪʠʯʝʩʢʠʤ ʢʦʤʧʣʝʢʩʘʤ ʀʩʘʢʦʚʩʢʦʛʦ ʪʝʨʨʝʡʥʘ (701.6Ñ8.4, 

697.2Ñ3.6, 691.8Ñ8.8, 682Ñ13, 672Ñ6 ʤʣʥ  ʣʝʪ) ʠ ʜʘʪʠʨʦʚʢʠ ʚʫʣʢʘʥʠʪʦʚ ʇpʝʜʠ-

ʚʠʥcʢʦʛʦ ʪʝppʝʡʥʘ ʥʘ ʶʛʝ ɽʥʠcʝʡcʢʦʛʦ ʢpʷʞʘ (637Ñ5.7, 628 Ñ 3, 619Ñ3.9 ʤʣʥ ʣʝʪ) 

(ʇʨʠʣ. 4, ʪʘʙʣ. 4.1) ʫʢʘʟʳʚʘʶʪ ʥʘ ʬʦpʤʠpʦʚʘʥʠʝ ʦʬʠʦʣʠʪʦʚ ʠ ʦcʪpʦʚʥʳx ʜʫʛ, ʠʭ 

ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʩʫʙʜʫʢʮʠʠ ʚ ʧʝʨʠʦʜ 700-620 ʤʣʥ ʣʝʪ ʠ 

ʩʠʥʩʜʚʠʛʦʚʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ     ~ 600 ʤʣʥ ʣʝʪ [ʃʠʭʘʥʦʚ ʠ ʜʨ., 2018;  ʃʠʭʘʥʦʚ  ʠ 

ʜʨ., 2019]. 

ɺ ʩʪʨʦʝʥʠʠ ʀʩʘʢʦʚʩʢʦʛʦ ʪʝʨʨʝʡʥʘ ʫʯʘʩʪʚʫʶʪ ʤʝʪʘʙʘʟʠʪ-ʫʣʴʪʨʘʙʘʟʠʪʦʚʳʡ 

ʠ ʚʫʣʢʘʥʦʧʣʫʪʦʥʠʯʝʩʢʠʡ ʙʣʦʢʠ. ʆʬʠʦʣʠʪʦʚʳʝ ʘʩʩʦʮʠʘʮʠʠ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʙʣʦʢʘ 

ʩʦʩʪʦʷʪ ʠʟ ʤʝʣʘʥʞʠʨʦʚʘʥʥʳʭ ʧʣʘʩʪʠʥ ʠ ʣʠʥʟ ʘʤʬʠʙʦʣʠʪʠʟʠʨʦʚʘʥʥʳʭ ʪʦʣʝʠʪʦʚʳʭ 

ʤʝʪʘʙʘʟʘʣʴʪʦʚ ʠ ʤʝʪʘʙʘʟʠʪ-ʫʣʴʪʨʘʙʘʟʠʪʦʚ (ʘʥʪʠʛʦʨʠʪʦʚʳʭ ʤʝʪʘʜʫʥʠʪʦʚ ʠ ʤʝʪʘ-

ʛʘʨʮʙʫʨʛʠʪʦʚ ʩ ʧʦʜʯʠʥʸʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʘʥʪʠʛʦʨʠʪʠʟʠʨʦʚʘʥʥʳʭ ʧʠʨʦʢʩʝʥʠʪʦʚ), 

ʦʪʥʦʩʠʤʳʭ ʢ ʬʠʨʩʦʚʩʢʦʡ ʪʦʣʱʝ ʨʘʥʥʝʛʦ ʨʠʬʝʷ ʠ ʢ ʩʫʨʥʠʭʠʥʩʢʦʤʫ ʢʦʤʧʣʝʢʩʫ 

ʥʠʞʥʝʛʦ-ʩʨʝʜʥʝʛʦ ʨʠʬʝʷ. ɺʫʣʢʘʥʦʧʣʫʪʦʥʠʯʝʩʢʠʡ ʙʣʦʢ ʩʣʦʞʝʥ ʩʣʘʙʦʤʝʪʘʤʦʨʬʠ-

ʟʦʚʘʥʥʳʤʠ ʧʦʨʦʜʘʤʠ ʤʝʪʘʜʘʮʠʪ-ʘʥʜʝʟʠʪ-ʙʘʟʘʣʴʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ ʢʠʩʝʣʠʭʠʥʩʢʦʡ 

ʪʦʣʱʠ ʥʝʦʧʨʦʪʝʨʦʟʦʷ [çʃʝʛʝʥʜʘéè, 1999; ʂʦʟʣʦʚ ʠ ʜʨ., 2019] ʠ  ʚʢʣʶʯʘʝʪ ʆʩʠ-
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ʥʦʚʩʢʠʡ ʤʘʩʩʠʚ ʧʦʩʪʢʦʣʣʠʟʠʦʥʥʳʭ ʧʦʟʜʥʝʚʝʥʜʩʢʠʭ ʣʝʡʢʦʛʨʘʥʠʪʦʚ  [ʅʦʞʢʠʥ ʠ 

ʜʨ., 2017]. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʯʣʝʥʝʥʠʝ ʧʘʣʝʦʦʢʝʘʥʠʯʝʩʢʦʛʦ ʠ ʧʘʣʝʦʢʦʥʪʠʥʝʥʪʘʣʴʥʦ-

ʛʦ  ʩʝʢʪʦʨʦʚ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ ʤʘʨʢʠʨʫʝʪʩʷ  ʛʝʪʝʨʦʛʝʥʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʙʣʘ-

ʩʪʦʤʠʣʦʥʠʪʦʚ (ʨʠʩ. 10, ʘ ʠ ʨʠʩ. 10, ʙ), ʨʘʟʚʠʪʳʭ ʢ ʚʦʩʪʦʢʫ ʠ ʟʘʧʘʜʫ ʦʪ ʢʦʥʚʝʨ-

ʛʝʥʪʥʦʡ ʛʨʘʥʠʮʳ [ʂʦʟʣʦʚ ʠ ʜʨ., 2020; ʃʠʭʘʥʦʚ ʠ ʜʨ., 2021]. ɹʣʘʩʪʦʤʠʣʦʥʠʪʳ ʠʟʫ-

ʯʝʥʳ ʚ ʦʙʥʘʞʝʥʠʷʭ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ʨ. ɽʥʠʩʝʡ ʠ ʧʦ ʝʝ ʧʨʘʚʳʤ ʧʨʠʪʦʢʘʤ (ʨʝʢʘʤ 

ɺʝʨʭʥʷʷ ʉʫʨʥʠʭʘ, ɻʘʨʝʚʢʘ, ʊʠʩ; ʨ. ʂʘʥ ʥʘ ʶʛʝ ɽʂ).  ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʦʩʪʦʯʥʦʡ ʚʝʨ-

ʛʝʥʪʥʦʩʪʠ ʢʦʣʣʠʟʠʠ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʙʣʦʢʘ (ʘʣʣʦʭʪʦʥ) ʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ (ʘʚ-

ʪʦʭʪʦʥ), ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʳʭ, ʧʝʪʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘ-

ʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʟʦʥʘʣʴʥʦʩʪʴ ʪʝʢʪʦʥʠʪʦʚ ʩ ʚʳʜʝʣʝʥʠʝʤ ʰʦʚʥʦʡ ʠ 

ʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥ ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚ  (ʇʨʠʣ. 1, ʪʘʙʣ. 1.1;  ʇʨʠʣ. 4, ʪʘʙʣ. 4.1).  

ʐʦʚʥʘʷ ʟʦʥʘ ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚ ʨʘʟʚʠʪʘ ʣʦʢʘʣʴʥʦ ʚ ʩʫʪʫʨʝ ʧʦ ʤʝʪʘʙʘʟʠʪ-

ʫʣʴʪʨʘʙʘʟʠʪʘʤ ʩʫʙʜʫʢʮʠʦʥʥʦ-ʘʢʢʨʝʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ; ʬʨʦʥʪʘʣʴʥʘʷ ʟʦʥʘ ʙʣʘ-

ʩʪʦʤʠʣʦʥʠʪʦʚ ʧʨʦʷʚʣʝʥʘ ʧʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤʫ ʙʣʦʢʫ ʢʨʘʝʚʦʡ ʯʘʩʪʠ ʛʘʨʝʚʩʢʦʛʦ 

ʤʝʪʘʢʦʤʧʣʝʢʩʘ, ʛʜʝ ʙʣʘʩʪʦʤʠʣʦʥʠʪʳ ʟʘʥʠʤʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʣʦ-

ʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʰʦʚʥʦʡ ʟʦʥʳ, ʪ.ʝ. ʦʥʠ ʷʚʣʷʶʪʩʷ ʥʘʜʰʦʚʥʳʤʠ. ɹʣʘʩʪʦʤʠʣʦ-

ʥʠʪʦʚʳʝ ʢʦʤʧʣʝʢʩʳ ʚ ʩʫʪʫʨʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʠ ʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʳ ʩ ʜʚʫʤʷ ʪʠ-

ʧʘʤʠ ʜʝʬʦʨʤʘʮʠʡ: ʩ ʨʘʥʥʠʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ ʧʦʜʜʚʠʛʘ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʙʣʦʢʘ ʧʦʜ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʙʣʦʢ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʩʫʙʜʫʢʮʠʝʡ ʦʢʝʘʥʠʯʝʩʢʦʡ ʢʦʨʳ ʧʦʜ ʢʦʥʪʠ-

ʥʝʥʪʘʣʴʥʫʶ, ʠ ʩ ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ ʧʦʟʜʥʠʤʠ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ 

ʩʜʚʠʛʘ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚ ʰʦʚʥʦʡ ʟʦʥʳ, ʦʩʥʦʚʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʤʠʥʝʨʘʣʴʥʳʭ ʧʘʨʘʛʝʥʝʟʠʩʦʚ ʠ ʚʦʟʨʘʩʪ ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚ ʦʪʨʘʞʝʥʳ ʚ 

(ʇʨʠʣʦʞʝʥʠʝ  1, ʪʘʙʣʠʮʘ 1.1). 

ɺ ʉʝʚʝʨʦ-ɽʥʠʩʝʡʩʢʦʤ ʢʨʷʞʝ ʩʢʣʘʜʢʠ ʩ ʧʦʣʦʛʦ ʧʦʛʨʫʞʘʶʱʠʤʠʩʷ ʥʘ ʉ-ɿ ʠ  

ʖ-ɺ ʰʘʨʥʠʨʘʤʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʩʦʛʣʘʩʥʦ ʦʙʱʝʤʫ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤʫ ʧʨʦʩʪʠʨʘ-

ʥʠʶ ʇʨʠʝʥʠʩʝʡʩʢʦʡ ʩʜʚʠʛʦʚʦʡ ʟʦʥʳ ʠ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ ʧʨʦʮʝʩʩʝ ʩʫʙʜʫʢʮʠʠ. 

ʉʢʣʘʜʢʠ ʩ ʩʫʙʚʝʨʪʠʢʘʣʴʥʳʤʠ ʰʘʨʥʠʨʘʤʠ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʨʠ ʥʘʣʦʞʝʥʠʠ ʩʜʚʠʛʦ-

ʚʳʭ ʜʝʬʦʨʤʘʮʠʡ. ɿʘʬʠʢʩʠʨʦʚʘʥʦ ʛʝʥʝʨʘʣʴʥʦʝ ʧʦʛʨʫʞʝʥʠʝ ʧʦʜʜʚʠʛʘ ʧʦʨʦʜ ʦʢʝʘ-

ʥʠʯʝʩʢʦʛʦ ʙʣʦʢʘ ʧʦʜ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʥʘ ɺ-ʉɺ ʧʦʜ ʫʛʣʘʤʠ ʦʪ    Ï35 40Á ʜʦ Ï70Á. 
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ʋʯʘʩʪʢʘʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʢʦʥʪʘʢʪ ʥʦʩʠʪ ʥʘʜʚʠʛʦʚʳʡ ʭʘʨʘʢʪʝʨ, ʯʪʦ ʩʚʷʟʳʚʘʝʪʩʷ ʩ 

ʯʘʩʪʠʯʥʦʡ ʦʙʜʫʢʮʠʝʡ ʦʢʝʘʥʠʯʝʩʢʦʡ ʢʦʨʳ ʀʩʘʢʦʚʩʢʦʛʦ ʠ ʇʨʝʜʠʚʠʥʩʢʦʛʦ ʪʝʨʨʝʡ-

ʥʦʚ ʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʫʶ ʣʠʪʦʩʬʝʨʫ. 

ʐʦʚʥʘʷ ʟʦʥʘ ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚ ʬʨʘʛʤʝʥʪʘʨʥʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʯʝʨʝʟ ʚʝʩʴ 

ɽʥʠʩʝʡʩʢʠʡ ʢʨʷʞ (ʨʠʩ. 1, 2, 10), ʠʥʬʦʨʤʘʪʠʚʥʳʝ ʨʘʟʨʝʟʳ, ʚʘʞʥʳʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ 

ʩʫʙʜʫʢʮʠʦʥʥʦ-ʘʢʢʨʝʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʙʥʘʞʝʥʳ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʀʩʘʢʦʚʩʢʦʛʦ 

ʪʝʨʨʝʡʥʘ. ʅʘʠʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʦʥʘ ʠʟʫʯʝʥʘ ʥʘ ʩʝʚʝʨʝ ʚ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ɽʥʠʩʝʡ 

ʚʳʰʝ ʫʩʪʴʷ ʧʨʘʚʦʛʦ ʧʨʠʪʦʢʘ ʨ. ɺʝʨʭʥʷʷ ʉʫʨʥʠʭʘ, ʛʜʝ ʪʝʢʪʦʥʠʪʳ ʦʙʥʘʞʘʶʪʩʷ ʚ 

ʚʠʜʝ ʧʣʘʩʪʠʥ, ʣʠʥʟ ʠʣʠ ʙʣʦʢʦʚ ʨʘʟʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʠ ʩʦʩʪʘʚʘ ʚ ʩʝʨʧʝʥʪʠʥʠʪʦʚʦʤ 

ʤʝʣʘʥʞʝ (ʨʠʩ. 11, ʘ). ɺ ʧʨʝʜʝʣʘʭ ʟʦʥʳ ʚʳʷʚʣʝʥʳ ʪʝʣʘ ʘʧʦʤʝʪʘʙʘʟʠʪʦʚʳʭ ʙʣʘʩʪʦ-

ʤʠʣʦʥʠʪʦʚ (ʨʠʩ. 11, ʙ,ʚ) ʣʠʥʟʦʚʠʜʥʦʡ ʠ ʢʣʠʥʦʚʠʜʥʦʡ ʬʦʨʤ ʩʨʝʜʠ ʙʫʜʠʥʠʨʦʚʘʥ-

ʥʳʭ ʩʝʨʧʝʥʪʠʥʠʟʠʨʦʚʘʥʥʳʭ ʫʣʴʪʨʘʙʘʟʠʪʦʚ. ʄʝʣʘʥʞ ʪʘʢʞʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚʳʰʝ 

ʧʦ ʪʝʯʝʥʠʶ ʨ. ɽʥʠʩʝʡ, ʚ ʨʘʡʦʥʝ ʫʩʪʴʷ ʨʫʯ. ʆʩʪʷʮʢʦʛʦ, ʚ 1-2 ʢʤ ʢ ʟʘʧʘʜʫ ʦʪ ʪʝʢʪʦ-

ʥʠʯʝʩʢʦʛʦ ʢʦʥʪʘʢʪʘ, ʧʦʛʨʫʞʘʶʱʝʛʦʩʷ ʚ ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʇʦ ʥʘʰʠʤ 

ʥʘʙʣʶʜʝʥʠʷʤ ʚʳʰʝ ʫʩʪʴʷ ʨ. ɺ. ʉʫʨʥʠʭʘ ʚ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ɽʥʠʩʝʷ ʠ ʧʦ ʨ. ɺʝʨʭʥ.  

ʉʫʨʥʠʭʘ ʚʚʝʨʭ ʧʦ ʪʝʯʝʥʠʁ ʦʙʥʘʞʘʝʪʩʷ ʩʣʦʞʥʳʡ ʧʦ ʩʪʨʦʝʥʠʶ ʫʯʘʩʪʦʢ ʧʦʜʜʚʠʛʦ-

ʥʘʜʚʠʛʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʢʦʪʦʨʳʡ ʤʳ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʨʘʩʱʝʧʣʝʥʠʷ 

ʦʢʝʘʥʠʯʝʩʢʦʡ ʣʠʪʦʩʬʝʨʳ ʧʨʠ ʝʸ ʧʦʜʜʚʠʛʝ ʧʦʜ ʢʦʥʪʠʥʝʥʪʘʣʴʥʫʶ. ɺ ʩʦʩʪʘʚʝ ʤʝ-

ʣʘʥʞʘ ʦʧʠʩʘʥʳ ʤʨʘʤʦʨʳ, ʘʤʬʠʙʦʣʠʪʳ ʠ ʛʨʘʥʘʪʦʚʳʝ ʤʝʪʘʙʘʟʠʪʳ. ʄʝʪʘʙʘʟʠʪʳ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʧʦʣʠʤʝʪʘʤʦʨʬʠʪʳ, ʧʦʜʚʝʨʛʣʠʩʴ ʠʥʪʝʥʩʠʚʥʳʤ ʜʝʬʦʨʤʘ-

ʮʠʷʤ c ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʝʡ ʩʫʙʩʪʨʘʪʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʪʝʢʪʦʥʠʪʦʚ. ʅʘʣʦʞʝʥʠʝ 

ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʤʠʥʝʨʘʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʥʘ ʨʘʥʥʠʝ (ʩʤ. ʨʠʩ. 10, ʛ) ʚ ʭʦʜʝ ʨʘʟʥʳʭ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʯʝʪʢʦ ʬʠʢʩʠʨʫʝʪʩʷ ʧʦ ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʳʤ ʦʩʦʙʝʥʥʦ-

ʩʪʷʤ ʙʣʦʢʦʚ ʘʧʦʙʘʟʠʪʦʚʳʭ ʘʤʬʠʙʦʣʠʪʦʚ, ʠʟʚʝʩʪʢʦʚʠʩʪʳʭ ʤʝʪʘʧʝʩʯʘʥʠʢʦʚ [ʃʠʭʘ-

ʥʦʚ ʠ ʜʨ., 2017], ʘ ʪʘʢʞʝ ʤʝʪʘʪʦʥʘʣʠʪʦʚ [Kuz'michev, Sklyʘrov, 2016]. ɺ ʨʘʡʦʥʝ 

ɹʦʨʠʩʠʭʠʥʩʢʦʛʦ ʦʬʠʦʣʠʪʦʚʦʛʦ ʤʘʩʩʠʚʘ [ʂʫʟʴʤʠʯʝʚ ʠ ʜʨ., 2008] ʘʧʦʙʘʟʠʪʦʚʳʝ 

ʪʝʢʪʦʥʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʣʠʥʟʘʤʠ ʛʨʘʥʘʪʦʚʳʭ ʙʣʘʩʪʦʤʠʣʦ-

ʥʠʪʦʚ (ʨʘʟʤʝʨʦʤ 7-10 Ĭ 30-40 ʩʤ) ʚ  ʘʤʬʠʙʦʣʠʪʘʭ. ɺ ʰʦʚʥʦʡ ʟʦʥʝ ʖʞʥʦ-

ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ ʠʩʩʣʝʜʦʚʘʥʳ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠʝ ʤʝʪʘʪʝʨʨʠʛʝʥʥʳʝ ʩʣʶʜʠʩʪʳʝ 

ʪʝʢʪʦʥʦʩʣʘʥʮʳ (ʨʠʩ. 11, ʜ, ʝ) ʟʘʧʘʜʥʦʛʦ ʙʣʦʢʘ, ʘʩʩʦʮʠʠʨʫʶʱʠʝ ʩ ʦʩʪʨʦʚʦʜʫʞʥʳ-



72 

ʤʠ ʤʝʪʘʚʫʣʢʘʥʠʪʘʤʠ ʇʨʝʜʠʚʠʥʩʢʦʛʦ ʪʝʨʨʝʡʥʘ. ɿʘʧʘʜʥʳʡ ʙʣʦʢ ʥʘʜʚʠʥʫʪ ʥʘ ʧʘ-

ʣʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠʝ ʛʥʝʡʩʳ ʠ ʘʤʬʠʙʦʣʠʪʳ ʝʥʠʩʝʡʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʘʣʝʦʧʨʦʪʝʨʦ-

ʟʦʷ  [ʅʦʞʢʠʥ ʠ ʜʨ., 2016]. 

ɺ ʧʨʝʜʝʣʘʭ ʩʝʚʝʨʥʦʛʦ ʩʝʛʤʝʥʪʘ ʇʨʠʝʥʠʩʝʡʩʢʦʡ ʩʜʚʠʛʦʚʦʡ ʟʦʥʳ ʠʟʫʯʝʥʳ 

ʦʙʨʘʟʮʳ ʤʝʪʘʧʝʣʠʪʦʚʳʭ ʠ ʤʝʪʘʙʘʟʠʪʦʚʳʭ ʪʝʢʪʦʥʠʪʦʚ ʰʦʚʥʦʡ ʟʦʥʳ ʠʟ ʧʨʘʚʦʙʝ-

ʨʝʞʴʷ ʨ. ɽʥʠʩʝʡ  ʫʯʘʩʪʢʦʚ ʆʩʠʥʦʚʩʢʠʭ ʧʦʨʦʛʦʚ, ʨʝʢ ɺʝʨʭʥʝʡ ʉʫʨʥʠʭʠ, ʇʨʦʢʣʷ-

ʪʦʡ ʠ ɹʦʨʠʩʠʭʠ. ʀʟʫʯʝʥʥʳʝ ʧʦʨʦʜʳ ʨʘʟʣʠʯʘʶʪʩʷ ʢʘʢ ʭʘʨʘʢʪʝʨʦʤ ʠ ʠʥʪʝʥʩʠʚʥʦ-

ʩʪʴʶ ʜʝʬʦʨʤʘʮʠʡ, ʪʘʢ ʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʠʭ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ.  ɺ ʩʘʤʦʡ 

ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʧʦʷʩʘ, ʚ ʨʘʡʦʥʝ ʆʩʠʥʦʚʩʢʠʭ ʧʦʨʦʛʦʚ, ʚ ʩʦʩʪʘʚʝ ʤʝʣʘʥʞʘ ʭʘʨʘʢ-

ʪʝʨʥʳ ʙʫʜʠʥʠʨʦʚʘʥʥʳʝ ʨʝʣʠʢʪʦʚʳʝ ʢʨʫʪʦʧʘʜʘʶʱʠʝ (Ï85 90Á) ʙʣʦʢʠ ʠ ʧʣʘʩʪʠʥʳ 

ʤʝʪʘʧʝʣʠʪʦʚʳʭ ʛʥʝʡʩʦʚ ʥʝʤʪʠʭʠʥʩʢʦʡ ʪʦʣʱʠ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʷ 

Grt+Bt+Ms+Pl+QzÑKfsÑChl ʩʦʩʪʘʚʘ, ʠ ʙʫʜʠʥʳ ʘʧʦʙʘʟʠʪʦʚʳʭ ʘʤʬʠʙʦʣʠʪʦʚ 

Grt+ɸʤʨ+Pl+Ep+Chl+Ph+Ttn+Rt ʩʦʩʪʘʚʘ.  

ʇʦ ʙʦʨʪʘʤ ʜʦʣʠʥʳ ʨ. ɺʝʨʭʥʷʷ ʉʫʨʥʠʭʘ ʠ ʚʳʰʝ ʝʝ ʫʩʪʴʷ ʚ ʧʨʘʚʦʤ ʙʦʨʪʫ ʜʦ-

ʣʠʥʳ ʨ. ɽʥʠʩʝʡ ʥʘʭʦʜʠʪʩʷ ʤʝʣʘʥʞʝʚʘʷ ʣʠʥʟʦʚʠʜʥʦ-ʧʣʘʩʪʠʥʯʘʪʘʷ ʩʪʨʫʢʪʫʨʘ, ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʯʝʨʝʜʦʚʘʥʠʝʤ ʪʝʣ ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚ ʠ ʛʨʘʥʘʪʦʚʳʭ ʘʤʬʠʙʦʣʠʪʦʚ 

ʩ ʧʦʣʠʤʠʥʝʨʘʣʴʥʦʡ ʘʩʩʦʮʠʘʮʠʝʡ Grt+ɸʤʨ+Pl+Ph+Pg+Ep+Ttn+Cb+Chl+Rt ʩ ʧʣʘ-

ʩʪʠʥʘʤʠ ʙʫʜʠʥʠʨʦʚʘʥʥʳʭ ʠʥʪʝʥʩʠʚʥʦ ʩʝʨʧʝʥʪʠʥʠʟʠʨʦʚʘʥʥʳʭ ʜʫʥʠʪʦʚ, ʨʝʞʝ ʛʘʨ-

ʮʙʫʨʛʠʪʦʚ ʠ ʧʠʨʦʢʩʝʥʠʪʦʚ. ʇʦʨʦʜʳ ɹʦʨʠʩʠʭʠʥʩʢʦʛʦ ʫʯʘʩʪʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʣʦ-

ʩʯʘʪʳʤʠ ʘʤʬʠʙʦʣʠʪʘʤʠ ʩ ʢʨʫʧʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʣʠʥʟʘʤʠ-ʨʝʣʠʢʪʘʤʠ Pl-Amp 

ʩʦʩʪʘʚʘ ʛʘʙʙʨʦʠʜʥʦʛʦ ʦʙʣʠʢʘ ʩ ʚʦʟʨʘʩʪʦʤ ʦʢʦʣʦ 680 ʤʣʥ ʣʝʪ [ʂʫʟʴʤʠʯʝʚ ʠ ʜʨ., 

2008].  

ɺ ʪʦʥʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʘʧʦʙʘʟʠʪʦʚʳʭ ʘʤʬʠʙʦʣʠʪʘʭ ʣʦʢʘʣʴʥʦ ʨʘʟʚʠʪʳ 

ʠʟʦʤʝʪʨʠʯʥʳʝ ʠ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʝ ʟʦʥʘʣʴʥʳʝ ʛʨʘʥʘʪʳ, ʦʙʨʘʟʫʶʱʠʝ ʣʦʢʘʣʴʥʳʝ 

ʪʦʥʢʠʝ ʣʠʥʟʳ (ʪʦʣʱʠʥʘ ʥʝ ʙʦʣʝʝ 3 ʩʤ, ʜʣʠʥʘ ʜʦ 20 ʩʤ) ʚ ʘʩʩʦʮʠʘʮʠʠ ʩ 

ɸʤʨ+Ab+Chl+Ep+Ttn ʘʛʨʝʛʘʪʦʤ. ɸʤʬʠʙʦʣʠʪʳ ʩʦʜʝʨʞʘʪ ʩʠʥʜʝʬʦʨʤʘʮʠʦʥʥʳʝ 

(ʩʠʥʩʜʚʠʛʦʚʳʝ) ʣʠʥʟʳ ʘʤʬʠʙʦʣ-ʛʨʘʥʘʪʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʩʤʷʪʳʝ ʚ ʤʝʣʢʠʝ ʩʢʣʘʜʢʠ ʩ 

ʧʘʜʝʥʠʝʤ ʰʘʨʥʠʨʦʚ ʩʢʣʘʜʦʢ ʧʦʜ Ï35-40Á (ʨʠʩ. 12, ʘ) ʩʢʣʘʜʢʘʤʠ ʩ ʧʘʜʝʥʠʝʤ ʩ ʧʘ-

ʜʝʥʠʝʤ ʢʣʠʚʘʞʘ ʦʩʝʚʦʡ ʧʣʦʩʢʦʩʪʠ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ (ʨʠʩ. 12, ʙ). 
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ʈʠʩʫʥʦʢ 11ï ʌʦʪʦʛʨʘʬʠʠ ʦʙʥʘʞʝʥʠʡ ʠ ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʰʣʠʬʦʚ ʙʣʘʩʪʦʤʠʣʦ-

ʥʠʪʦʚ ʰʦʚʥʦʡ ʟʦʥʳ. ʇʈʉɿ. 

 (ʘïʚ) ï ʦʙʥʘʞʝʥʠʷ ʧʦʨʦʜ ʤʝʣʘʥʞʘ ʚ ʀʩʘʢʦʚʩʢʦʤ ʪʝʨʨʝʡʥʝ: (ʘ) ï ʤʝʪʘʫʣʴʪʨʘʙʘʟʠʪʳ, (ʙ) ï ʩʠʥ-

ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʢʘʨʙʦʥʘʪʠʟʘʮʠʷ ʚ ʤʠʣʦʥʠʪʠʟʠʨʦʚʘʥʥʳʭ ʤʝʪʘʙʘʟʠʪʘʭ,(ʚ) ï ʣʠʥʟʘ ʜʝʬʦʨʤʠʨʦʚʘʥ-

ʥʳʭ ʤʝʪʘʙʘʟʠʪʦʚ; (ʛ) ï ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʷ ʛʨʘʥʘʪʦʚʳʭ ʤʝʪʘʙʘʟʠʪʦʚ ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʨʝʣʠʢʪʦʚ 

ʛʣʘʫʢʦʬʘʥʘ ʠ ʘʩʩʦʮʠʠʨʫʶʱʠʭ ʩ ʥʠʤ  ʤʠʥʝʨʘʣʦʚ ʚ ʷʜʨʝ ʟʦʥʘʣʴʥʦʛʦ ʛʨʘʥʘʪʘ (ʧʨʘʚʳʡ ʙʝʨʝʛ ʨ. 

ɽʥʠʩʝʡ ʚʳʰʝ ʫʩʪʴʷ ʨ. ɺʝʨʭʥʷʷ ʉʫʨʥʠʭʘ), (ʜ) ï ʩʢʘʣʴʥʳʡ  ʚʳʭʦʜ ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚ ʚ ɿʘʧʘʜʥʦʤ 

ʙʣʦʢʝ ʇʨʝʜʠʚʠʥʩʢʦʛʦ ʪʝʨʨʝʡʥʘ ʖɽʂʠ (ʝ) ï ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʷ ʘʧʦʤʝʪʘʧʝʣʠʪʦʚʳʭ ʙʣʘʩʪʦʤʠʣʦ-

ʥʠʪʦʚ (ʣʝʚʳʡ ʙʝʨʝʛ ʨ. ɽʥʠʩʝʡ, ʥʠʞʝ ʫʩʪʴʷ ʨ. ɹʦʙʨʦʚʢʘ). 
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ɺ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʝ ʤʝʪʘʙʘʟʠʪʳ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʚʠʜʝ ʪʝʢʪʦ-

ʥʠʯʝʩʢʠʭ ʧʣʘʩʪʠʥ, ʣʠʥʟ ʠʣʠ ʙʣʦʢʦʚ ʚ ʩʝʨʧʝʥʪʠʥʠʪʦʚʦʤ ʤʝʣʘʥʞʝ. ʊʠʧʠʯʥʦʡ ʤʠ-

ʥʝʨʘʣʴʥʦʡ ʘʩʩʦʮʠʘʮʠʝʡ ʙʘʟʠʪʦʚʳʭ ʪʝʢʪʦʥʠʪʦʚ ʷʚʣʷʝʪʩʷ 

Grt+Amp+Pl+Ep+Chl+Ph+Qz+Ttn+Rt+IlmÑCb. ʇʦ ʤʠʢʨʦʪʝʢʩʪʫʨʥʳʤ ʩʦʦʪʥʦʰʝʥʠ-

ʷʤ ʤʝʞʜʫ ʤʠʥʝʨʘʣʘʤʠ ʚ ʤʝʪʘʙʘʟʠʪʘʭ ʚʳʜʝʣʷʶʪʩʷ ʜʚʝ ʩʪʘʜʠʠ ʤʠʥʝʨʘʣʦʦʙʨʘʟʦʚʘ-

ʥʠʷ: ʢʫʣʴʤʠʥʘʮʠʦʥʥʘʷ, ʧʠʢʦʚʘʷ (ʧʦʟʜʥʷʷ) ʠ  ʜʦʧʠʢʦʚʘʷ (ʨʘʥʥʷʷ). ʂʫʣʴʤʠʥʘʮʠʦʥ-

ʥʘʷ ʤʠʥʝʨʘʣʴʥʘʷ ʘʩʩʦʮʠʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʪʝʥʩʠʚʥʦ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʤʠʥʝ-

ʨʘʣʘʤʠ ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚ. ɿʝʨʥʘ ʛʨʘʥʘʪʘ ʠ ʪʠʪʘʥʠʪʘ ʯʘʩʪʦ ʩʦʜʝʨʞʘʪ ʨʝʣʠʢʪʦʚʳʝ 

ʚʢʣʶʯʝʥʠʷ ʛʣʘʫʢʦʬʘʥʘ, ʘʣʴʙʠʪʘ, ʬʝʥʛʠʪʘ, ʵʧʠʜʦʪʘ ʠ ʭʣʦʨʠʪʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦʙ ʫʯʘʩʪʠʠ ʨʝʣʠʢʪʦʚʳʭ ʤʠʥʝʨʘʣʦʚ ʚ ʨʘʥʥʝʡ ʜʦʧʠʢʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ. ʍʠʤʠʯʝʩʢʠʝ 

ʩʦʩʪʘʚʳ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʬʦʨʤʫʣʳ ʘʤʬʠʙʦʣʦʚ, ʛʨʘʥʘʪʦʚ, ʧʣʘʛʠʦʢʣʘʟʘ  ʠ ʜʨ. ʤʠʥʝ-

ʨʘʣʦʚ ʘʧʦʙʘʟʠʪʦʚʳʭ ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʇʨʠʣʦʞʝʥʠʠ 2, ʪʘʙʣʠʮʳ    

2.2 ʠ 2.3). 

ʇʝʨʚʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʨʝʣʠʢʪʦʚʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʤʠʥʝʨʘʣʦʚ  ʛʣʘʫʢʦʬʘʥ-

ʩʣʘʥʮʝʚʦʡ ʘʩʩʦʮʠʘʮʠʠ (Glph, Grt Ab, Chl, Ep, Ms) ʚʦ ʚʢʣʶʯʝʥʠʷʭ ʚ ʷʜʨʘʭ ʛʨʘʥʘʪʘ 

ʠ ʚ ʩʬʝʥʝ  ʚ ʘʧʦʙʘʟʠʪʦʚʳʭ ʪʝʢʪʦʥʠʪʘʭ ʤʝʪʘʙʘʟʠʪ-ʫʣʴʪʨʘʙʘʟʠʪʦʚʦʛʦ ʙʣʦʢʘ ʚ ʇʨʠʝ-

ʥʠʩʝʡʩʢʦʡ ʩʜʚʠʛʦʚʦʡ ʟʦʥʝ [Likhanov ʝt al., 2018; ʃʠʭʘʥʦʚ ʠ ʜʨ., 2019] ʤʦʞʝʪ ʩʚʠ-

ʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʧʨʦʷʚʣʝʥʠʠ ʥʘ ʟʘʧʘʜʝ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ ʩʫʙʜʫʢʮʠʠ ʠ ʢʦʥʚʝʨ-

ʛʝʥʪʥʦʡ ʛʨʘʥʠʮʳ, ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʧʦʛʨʫʞʝʥʠʝʤ ʦʢʝʘʥʠʯʝʩʢʦʡ ʣʠʪʦʩʬʝʨʳ ʧʦʜ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʫʶ ʦʢʨʘʠʥʫ. 

ʇʦʷʩ ʬʨʦʥʪʘʣʴʥʳʭ ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚʜʦʣʴ ʟʘʧʘʜʥʦʡ 

ʦʢʨʘʠʥʳ ɽʥʠʩʝʡʩʢʦʛʦ ʢʨʷʞʘ ʦʪ ʆʩʠʥʦʚʩʢʠʭ ʧʦʨʦʛʦʚ   ʥʘ ʩʝʚʝʨʝ ʜʦ ʩʨʝʜʥʝʛʦ ʪʝʯʝ-

ʥʠʷ ʨ. ʂʘʥ ʥʘ ʶʛʝ, ʦʙʨʘʟʫʷ ʜʫʛʦʦʙʨʘʟʥʫʶ, ʩʝʢʫʱʫʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʝʥʝʨʘʣʴʥʳʤ 

ʩʪʨʫʢʪʫʨʘʤ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʚʳʧʫʢʣʫʶ ʥʘ ʟʘʧʘʜ ʧʦʣʦʩʫ ʪʝʢʪʦʥʠʪʦʚ 

ʰʠʨʠʥʦʡ ʦʪ 5 10 ʢʤ ʜʦ 35 40 ʢʤ ʢ ʚʦʩʪʦʢʫ ʦʪ ʧʘʣʝʦʦʢʝʘʥʠʯʝʩʢʦʛʦ ʙʣʦʢʘ (ʩʤ. ʨʠʩ. 

10; ʇʨʠʣ. 1, ʪʘʙʣ. 1. 3).  

ɺ ʩʝʚʝʨʥʦʤ ʠ ʶʞʥʦʤ ʩʝʛʤʝʥʪʘʭ ʢʦʥʪʘʢʪ ʤʝʞʜʫ ʪʝʢʪʦʥʠʪʘʤʠ ʩʫʙʚʝʨʪʠʢʘʣʴ-

ʥʳʡ, ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ  ʥʘʢʣʦʥʥʳʡ ʩ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʤ ʧʘʜʝʥʠʝʤ ʛʨʘʥʠʮ 

ʤʝʞʜʫ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤʠ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ ʧʦʨʦʜ, ʩʣʘʥʮʝʚʘʪʦʩʪʠ ʠ ʧʦʣʦʩʯʘʪʦʩʪʠ.  
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(ʘ)                                                              (ʙ)  

        

ʈʠʩʫʥʦʢ 12 ï ʉʠʥʩʜʚʠʛʦʚʳʝ ʛʨʘʥʘʪʩʦʜʝʞʘʱʠʝ ʘʤʬʠʙʦʣʠʪʳ ɹʦʨʠʩʠʭʠʥʩʢʦʛʦ 

ʤʘʩʩʠʚʘ: ʷʜʨʦ ʩʠʥʢʣʠʥʘʣʴʥʦʡ  ʩʢʣʘʜʢʠ (ʘ), ʢʣʠʚʘʞʠʨʦʚʘʥʠʝ  ʚ ʢʨʳʣʴʷʭ ʩʢʣʘʜʦʢ (ʙ). 

ʇʨʘʚʳʡ ʙʝʨʝʛ ʨ. ɽʥʠʩʝʡ, ʚ 2 ʢʤ ʚʳʰʝ ʫʩʪʴʷ ʨ. ɹʦʨʠʩʠʭʘ. 

ʉʪʨʦʝʥʠʝ ʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʳ ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚ ʠʟʫʯʝʥʦ ʧʦ ʙʝʨʝʛʦʚʳʤ ʦʙʥʘ-

ʞʝʥʠʷʤ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ɻʘʨʝʚʢʘ. ɼʣʷ ʬʨʦʥʪʘʣʴʥʳʭ ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚ  ʨ. ɻʘ-

ʨʝʚʢʠ, ʘ ʪʘʢʞʝ ʨ. ʊʠʩ ʭʘʨʘʢʪʝʨʥʳ ʩʣʝʜʫʶʱʠʝ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʠʥʜʠʢʘʪʦʨʳ ʩʜʚʠʛʘ 

(ʠʣʠ ʧʝʨʝʤʝʱʝʥʠʷ) ʚ ʭʦʜʝ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʧʨʦʷʚʣʝʥʳ 

ʢʘʢ ʥʘ ʤʝʟʦ- (ʧʦʨʦʜʥʦʤ), ʪʘʢ ʠ ʥʘ ʤʠʢʨʦʫʨʦʚʥʷʭ [ʂʦʟʣʦʚ ʠ ʜʨ., 2012]: ʣʠʥʝʡʥʘʷ 

ʜʝʬʦʨʤʘʮʠʦʥʥʘʷ ʛʥʝʡʩʦʚʠʜʥʦʩʪʴ; ʥʘʣʠʯʠʝ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʩʜʚʠʛʦʚʦʛʦ 

ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʪʝʯʝʥʠʷ (ʨʠʩ. 13, ʙ, ʜ, ʝ); ʨʘʩʪʷʞʝʥʠʝ ʠ ʨʘʟʨʳʚ ʩʢʣʘʜʦʢ ʪʝʯʝʥʠʷ ʩ 

ʢʫʣʠʩʦʦʙʨʘʟʥʦʡ ʤʦʨʬʦʣʦʛʠʝʡ; ʨʘʩʩʣʘʥʮʝʚʘʥʠʝ (ʩʤ. ʨʠʩ. 12, ʛ); ʢʘʪʘʢʣʘʟ;  ʙʫʜʠʥʘʞ 

(ʩʤ. ʨʠʩ. 13, ʚ);  ʧʦʣʦʩʢʠ ʠʟʣʦʤʘ ʚ ʩʣʶʜʘʭ, ʧʣʘʛʠʦʢʣʘʟʘʭ; ñʪʝʥʠ ʜʘʚʣʝʥʠʷò ʧʝʨʝ-

ʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʦʛʦ ʢʚʘʨʮʘ; S-ʦʙʨʘʟʥʳʝ ʠ ʩʠʣʴʥʦ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʝ ʟʝʨʥʘ ʛʨʘʥʘ-

ʪʘ ʩʦ ʩʪʨʫʢʪʫʨʘʤʠ ʩʥʝʞʥʦʛʦ ʢʦʤʘ (ʩʤ. ʨʠʩ.12, ʞ, ʟ); ʨʘʟʨʳʚʳ ʤʠʥʝʨʘʣʴʥʳʭ ʟʝʨʝʥ 

ʩʦ ʩʤʝʱʝʥʠʝʤ ʠʬʦʨʤʠʨʦʚʘʥʠʝʤ ñʣʦʩʢʫʪʥʳʭò ʧʦʣʦʩʦʢ; ʨʘʟʚʠʪʠʝ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ 

ʜʚʦʡʥʠʢʦʚ ʠ ʣʘʤʝʣʝʡ ʚ ʧʣʘʛʠʦʢʣʘʟʘʭ; ʧʘʨʘʣʣʝʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʝʣʢʦʟʝʨʥʠ-

ʩʪʳʭ ʣʠʥʟʦʦʙʨʘʟʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʘʛʨʝʛʘʪʦʚ. 

ʉʜʚʠʛʦʚʳʝ ʟʦʥʳ ʧʨʦʷʚʣʝʥʳ ʩʪʨʫʢʪʫʨʘʤʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʘʚʦʩʜʚʠʛʦʚʦʡ 

ʠ ʧʦʜʯʠʥʸʥʥʦʡ ʣʝʚʦʩʜʚʠʛʦʚʦʡ ʢʠʥʝʤʘʪʠʢʠ ʠ ʙʣʘʩʪʦʤʠʣʦʥʠʪʘʤʠ ʩ ʧʨʝʦʙʣʘʜʘʶʱʠ- 
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 (ʘ)  ʨʘʥʥʷʷ ʩʢʣʘʜʯʘʪʦʩʪʴ ʩ ʧʦʣʦʛʦʟʘʣʝʛʘʶʱʠʤʠ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʰʘʨʥʠʨʘʤʠ ʩʢʣʘʜʦʢ ʚ 

ʟʦʥʝ ʬʨʦʥʪʘʣʴʥʦʛʦ ʥʘʜʚʠʛʘ ɹʦʨʠʩʠʭʠʥʩʢʦʛʦ ʦʬʠʦʣʠʪʦʚʦʛʦ ʤʘʩʩʠʚʘ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʊʠʩ; 

(ʙ) ï ʩʠʥʩʜʚʠʛʦʚʳʝ ʩʢʣʘʜʢʠ ʩ ʩʫʙʚʝʨʪʠʢʘʣʴʥʳʤʠ ʰʘʨʥʠʨʘʤʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʟʜʥʠʤʠ ʜʝʬʦʨʤʘ-

ʮʠʷʤʠ ʣʝʚʦ-ʩʜʚʠʛʦʚʦʡ ʢʠʥʝʤʘʪʠʢʠ, ʧʨʘʚʳʡ ʙʝʨʝʛ ʨ. ɽʥʠʩʝʡ ʚ ʨʘʡʦʥʝ ʧʦʩ. ʇʨʝʜʠʚʠʥʩʢ; ʩʠʥʜʝ-

ʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʟʜʥʷʷ ʤʠʢʨʦʢʣʠʥʠʟʘʮʠʷ ʚ ʛʥʝʡʩʘʭ ʥʝʤʪʠʭʠʥʩʢʦʡ ʪʦʣʱʠ ʚʥʫʪʨʝʥʥʝʡ ʧʦʜʟʦʥʳ: 

(ʚ) ï ʙʫʜʠʥʘʞ ʢʚʘʨʮ-ʧʦʣʝʚʦʰʧʘʪʦʚʳʭ ʧʝʛʤʘʪʠʪʦʚ ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨ. ɽʥʠʩʝʡ, ʚ 1.2 ʢʤ ʥʠʞʝ 

ʫʩʪʴʷ ʨ. ɻʘʨʝʚʢʘ;  (ʛ) ï ʤʠʛʤʘʪʠʪʳ, ʩʝʢʫʱʠʝʩʷ ʧʦʟʜʥʠʤ ʢʣʠʚʘʞʝʤ ʉ-ɿ ʧʨʦʩʪʠʨʘʥʠʷ ʚ ʩʨʝʜʥʝʤ 

ʪʝʯʝʥʠʠ ʨ. ɽʥʠʩʝʡ, ʦ-ʚ ʆʩʪʨʦʚʦʢ; ʭʨʫʧʢʦ-ʧʣʘʩʪʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ ʠ ʤʠʢʨʦʢʣʠʥʠʟʘʮʠʷ ʧʦʨ-

ʬʠʨʦʢʣʘʩʪʦʚ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ ʚ ʧʣʦʩʢʦʩʪʠ ʩʜʚʠʛʘ ʠ ʛʥʝʡʩʦʚʠʜʥʦʩʪʠ ʢʨʫʧʥʦʦʯʢʦʚʳʭ ʛʥʝʡʩʦʚ 

ʥʝʤʪʠʭʠʥʩʢʦʡ ʪʦʣʱʠ: (ʜ) ï ʚʝʨʪʠʢʘʣʴʥʳʝ ʰʘʨʥʠʨʳ ʧʨʘʚʦ-ʩʜʚʠʛʦʚʳʭ ʤʠʢʨʦʩʢʣʘʜʦʢ ʢʚʘʨʮ-

ʩʣʶʜʠʩʪʦʡ ʦʩʥʦʚʥʦʡ ʪʢʘʥʠ ʧʦʨʦʜ (ʥʠʞʥʝʝ ʪʝʯʝʥʠʝ ʨ. ʊʠʩ); (ʝ) ï ʩʣʝʜʳ ʢʨʫʯʝʥʠʷ, ʨʘʟʨʳʚʘ 

ʩʧʣʦʰʥʦʩʪʠ ʠ ʙʫʜʠʥʘʞʘ ʧʦʨʬʠʨʦʢʣʘʩʪʦʚ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ ʩ ʧʘʜʝʥʠʝʤ ʛʥʝʡʩʦʚʠʜʥʦʩʪʠ ʥʘ ʉ-ɺ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʧʦʜʟʦʥʝ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ʊʠʩ; ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʠ ʰʣʠʬʦʚ ʪʠʧʠʯʥʳʭ ʜʝʬʦʨʤʠ-

ʨʦʚʘʥʥʳʭ ʧʦʨʬʠʨʦʙʣʘʩʪʦʚ ʛʨʘʥʘʪʘ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʩʥʝʞʥʦʛʦ ʢʦʤʘ ʠ S-ʦʙʨʘʟʥʳʭ ʩ ʧʣʘʚʥʦ ʠʟʦ-

ʛʥʫʪʳʤʠ ʩʧʠʨʘʣʝʚʠʜʥʳʤʠ ʩʣʝʜʘʤʠ ʚʢʣʶʯʝʥʠʡ ʚ ʙʣʘʩʪʦʤʠʣʦʥʠʪʘʭ ʩʜʚʠʛʦʚʳʭ ʟʦʥ ʤʝʪʘʤʦʨʬʠ-

ʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ: (ʞ) ï ɻʘʨʝʚʩʢʦʛʦ, (ʟ) ïʊʝʡʩʢʦʛʦ (ʜʣʷ ʩʨʘʚʥʝʥʠʷ). 

ʤʠ ʵʣʝʤʝʥʪʘʤʠ ʣʘʤʠʥʘʨʥʦʛʦ ʪʝʯʝʥʠʷ. ɻʨʘʥʠʮʳ ʤʝʞʜʫ ʢʦʤʧʣʝʢʩʘʤʠ ʤʘʨʢʠʨʫʶʪʩʷ 

ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʩʨʳʚʘ ʠ ʧʨʠʪʠʨʘʥʠʷ. ʌʨʦʥʪʘʣʴʥʘʷ ʥʘʜʰʦʚʥʘʷ ʟʦʥʘ ʫʩʣʦʚʥʦ ʧʦʜ-

ʨʘʟʜʝʣʝʥʘ ʥʘ ʪʨʠ ʧʦʜʟʦʥʳ ʪʝʢʪʦʥʠʪʦʚ (ʇʨʠʣ. 1, ʪʘʙʣ. 1). ɺ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ ʚʦʩʪʦʢ 

ʦʪ ʇʨʠʝʥʠʩʝʡʩʢʦʛʦ ʥʘʜʚʠʛʘ ʚʳʜʝʣʝʥʳ: ʚʥʫʪʨʝʥʥʷʷ ʧʦʜʟʦʥʘ ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʣʝʛʘʶʱʘʷ ʢ ʪʝʢʪʦʥʠʯʝʩʢʦʤʫ ʰʚʫ ʩ ʚʦʩʪʦʢʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʘʜʝʥʠʝʤ ʙʣʦʢʦʚ ʪʝʢʪʦʥʠʪʦʚ ʥʘ ɺ-ʉɺ ʧʦʜ Ï30-50 ʛʨʘʜʫʩʦʚ (ʰʠʨʠʥʘ ʧʦʜʟʦʥʳ ʦʪ 

0.5 ʜʦ 5 ʢʤ), ʮʝʥʪʨʘʣʴʥʘʷ ʧʦʜʟʦʥʘ ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚ ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʚʝʨʪʠʢʘʣʴʥʳʝ ʟʘʣʝʛʘʥʠʷ (ʰʠʨʠʥʘ ʦʪ 1 ʜʦ 10 ʢʤ) ʠ ʚʥʝʰʥʷʷ ʧʦʜʟʦʥʘ ʙʣʘʩʪʦʤʠʣʦ-

ʥʠʪʦʚ, ʥʘʠʙʦʣʝʝ ʫʜʘʣʝʥʥʘʷ ʦʪ ʇʨʠʝʥʠʩʝʡʩʢʦʛʦ ʨʘʟʣʦʤʘ, ʚʳʨʘʞʝʥʘ ʩʣʘʙʝʝ, ʚ ʙʣʦ-

ʢʘʭ ʛʥʝʡʩʦʚ ʠ ʩʣʘʥʮʘʭ ʩʦʭʨʘʥʷʶʪʩʷ ʨʘʥʥʠʝ ʜʝʬʦʨʤʘʮʠʠ D1  ʠ ʧʝʨʚʠʯʥʘʷ ʩʪʨʫʢʪʫ-

ʨʘ ʛʨʘʥʠʪʦʠʜʦʚ (ʰʠʨʠʥʘ ʜʦ 7 ʢʤ). ɺ ʧʨʝʜʝʣʘʭ ʧʦʜʟʦʥ ʙʣʘʩʪʦʤʠʣʦ-ʥʠʪʳ ʦʪʣʠʯʘ-

ʶʪʩʷ ʫʩʣʦʚʠʷʤʠ ʟʘʣʝʛʘʥʠʷ, ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʩʦʩʪʘʚʦʤ 

ʧʨʦʪʦʣʠʪʦʚ ʠ ʩʪʝʧʝʥʴʶ ʜʠʩʣʦʢʘʮʠʦʥʥʦʛʦ  ʤʝʪʘʤʦʨʬʠʟʤʘ.  

ɹʣʘʩʪʦʤʠʣʦʥʠʪʳ ʚʥʫʪʨʝʥʥʝʡ ʧʦʜʟʦʥʳ ʠʟʫʯʝʥʳ ʥʘ ʫʯʘʩʪʢʝ ʚʳʰʝ ʫʩʪʴʷ ʨ. 

ɺʝʨʭʥʷʷ ʉʫʨʥʠʭʘ, ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨ. ɻʘʨʝʚʢʘ (ʨʠʩ. 14), ʛʜʝ ʙʣʦʢʠ ʧʘʣʝʦʦʢʝʘʥʠ-

ʯʝʩʢʦʡ ʣʠʪʦʩʬʝʨʳ ʢʦʥʪʘʢʪʠʨʫʶʪ ʩ ʙʣʦʢʘʤʠ ʛʘʨʝʚʩʢʦʛʦ ʤʝʪʘʢʦʤʧʣʝʢʩʘ. ʇʦʩʣʝʜ-

ʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʳ çʦʯʢʦʚʳʤʠè ʧʦʨʬʠʨʦʙʣʘʩʪʠʯʝʩʢʠʤʠ ʛʥʝʡʩʘʤʠ ʢʨʫʧʥʦ-

ʛʠʛʘʥʪʦʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ (ʨʠʩ. 15, ʘ) ʠ ʟʘʣʝʛʘʶʱʠʤʠ ʚʳʰʝ ʧʦʣʝʚʦʰʧʘʪʠʟʠʨʦ- 
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ʈʠʩʫʥʦʢ 14 ï ʉʭʝʤʘ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʛʘʨʝʚʩʢʦʛʦ ʧʦʣʠʤʝʪʘʤʦʨʬʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʚ ʜʦʣʠʥʝ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ɻʘʨʝʚʢʠ  [ʂʦʟʣʦʚ ʠ ʜʨ., 2012; ʃʠʭʘʥʦʚ ʠ 

ʜʨ., 2021] .      

1 ï ʘʣʣʶʚʠʡ; 2-3 ⱷ ʪʝʡʩʢʠʡ ʧʦʣʠʤʝʪʘʤʦʨʬʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ: 2 ï ʬʠʣʣʠʪʳ, ʢʚʘʨʮʠʪʳ, ʢʨʠʩʪʘʣ-

ʣʠʯʝʩʢʠʝ ʩʣʘʥʮʳ ʢʦʨʜʠʥʩʢʦʡ ʩʚʠʪʳ, 3 ï ʚʳʩʦʢʦʛʣʠʥʦʟʝʤʠʩʪʳʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʩʣʘʥʮʳ ʩʚʠʪʳ 

ʭʨʝʙʪʘ ʂʘʨʧʠʥʩʢʦʛʦ; 4-5 ⱷ ʛʘʨʝʚʩʢʠʡ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ: 4 ï ʧʣʘʛʠʦʛʥʝʡʩʳ, ʢʨʠʩʪʘʣ-

ʣʠʯʝʩʢʠʝ ʩʣʘʥʮʳ, ʧʨʦʩʣʦʠ ʘʤʬʠʙʦʣʠʪʦʚ ʤʝʪʘʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʠ ʢʚʘʨʮʠʪʳ ʤʘʣʦʛʘʨʝʚʩʢʦʡ 

ʪʦʣʱʠ, 5 ï ʧʣʘʛʠʦʛʥʝʡʩʳ, ʘʤʬʠʙʦʣʠʪʳ, ʤʠʛʤʘʪʠʪʳ ʥʝʤʪʠʭʠʥʩʢʦʡ ʪʦʣʱʠ; 6-8 ⱷ ʤʘʛʤʘʪʠʯʝʩʢʠʝ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʟʘʣʝʛʘʶʱʠʝ ʚ ʛʘʨʝʚʩʢʦʤ ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ: 6 ï ʛʨʘ-

ʥʠʪʳ ʛʣʫʰʠʭʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, 7 ï ʙʠʦʪʠʪ-ʘʤʬʠʙʦʣʦʚʳʝ ʛʨʘʥʠʪʦʛʥʝʡʩʳ, 8 ï ʰʫʤʠʭʠʥʩʢʠʡ 

ʢʦʤʧʣʝʢʩ: ʘ ⱷ  ʦʨʪʦʘʤʬʠʙʦʣʠʪʳ, ʙ ⱷ ʤʠʢʨʦʢʣʠʥ-ʮʦʠʟʠʪʦʚʳʝ ʦʨʪʦʘʤʬʠʙʦʣʠʪʳ; 9 ï ʢʦʤʧʣʝʢʩʳ 

ʪʝʢʪʦʥʠʪʦʚ ʇʨʠʝʥʠʩʝʡʢʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʜʚʠʛʦʚʦʡ ʟʦʥʳ: ʘ ⱷ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ ʙʣʘʩʪʦʤʠʣʦʥʠʪʳ 

ʠ ʢʘʪʘʢʣʘʟʠʪʳ, ʙ ⱷ ʤʠʛʤʘʪʠʪʳ ʠ ʤʠʛʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʧʦʨʦʜʳ; 10 ï ʧʦʜʟʦʥʳ ʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʳ 

ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚ: ɸ  ʚʥʫʪʨʝʥʥʷʷ,  ɹ  ʮʝʥʪʨʘʣʴʥʘʷ, ɺ  ʚʥʝʰʥʷʷ; 11  ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʛʨʘʥʠʮʳ 

ʤʝʞʜʫ: ʘ ⱷ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʤʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʠ ʨʘʟʥʦʬʘʮʠʘʣʴʥʳʤʠ ʦʙʨʘʟʦʚʘ-

ʥʠʷʤʠ ʩ ʨʝʟʢʠʤ ʧʝʨʝʭʦʜʦʤ, ʙ ï ʤʝʞʜʫ ʨʘʟʥʦʬʘʮʠʘʣʴʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʧʝʨʝ-

ʭʦʜʦʤ; 12 ï ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʛʨʘʥʠʮʳ: ʘ ⱷ ʨʘʟʣʦʤʳ, ʙ ⱷ ʥʘʜʚʠʛʠ,      ʚ ⱷ ʥʝʩʦʛʣʘʩʥʳʝ ʟʘʣʝʛʘʥʠʷ; 13 

ï ʟʘʣʝʛʘʥʠʝ ʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʦʡ ʩʣʘʥʮʝʚʘʪʦʩʪʠ: ʘ ⱷ ʥʘʢʣʦʥʥʦʡ, ʙ ⱷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʤʝʪʘʤʦʨʬʠ-

ʯʝʩʢʦʡ ʧʦʣʦʩʯʘʪʦʩʪʠ ʠ ʛʥʝʡʩʦʚʠʜʥʦʩʪʠ,  ʚ ⱷ ʤʝʩʪʘ ʦʪʙʦʨʘ ʧʨʦʙ ʠ ʠʭ ʥʦʤʝʨʘ, ʛ ⱷ ʤʝʩʪʘ ʦʪʙʦʨʘ 

ʧʨʦʙ ʩʣʶʜ ʠ ʘʤʬʠʙʦʣʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 
40

Ar/
39

Ar ʜʘʪʠʨʦʚʘʥʠʷ (ʇʨʠʣʦʞʝʥʠʝ 1, ʊʘʙʣʠʮʘ 1.3). 
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ʚʘʥʥʳʤʠ ʙʠʦʪʠʪʦʚʳʤʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʧʣʘʛʠʦʛʥʝʡʩʘʤʠ (ʨʠʩ. 15, ʙ) ʩ ʧʘʜʝʥʠʝʤ 

ʧʦʣʦʩʯʘʪʦʩʪʠ ʥʘ ʉɺ-ɺ ʧʦʜ Ï35-50 ʛʨʘʜʫʩʦʚ. ɺʳʰʝ ʧʦ ʨʘʟʨʝʟʫ, ʚʚʝʨʭ ʧʦ ʨ. ɻʘʨʝʚʢʝ 

ʚ ʛʥʝʡʩʘʭ ʥʝʤʪʠʭʠʥʩʢʦʡ ʪʦʣʱʠ ʣʦʢʘʣʴʥʦ ʨʘʟʚʠʪʳ ʙʝʩʧʣʘʛʠʦʢʣʘʟʦʚʳʝ 

Grt St Ky Chl Qz, ʙʣʘʩʪʦʤʠʣʦʥʠʪʳ [ʂʦʟʣʦʚ  ʠ ʜʨ., 2020].  

ɹʣʘʩʪʦʤʠʣʦʥʠʪʳ ʮʝʥʪʨʘʣʴʥʦʡ ʧʦʜʟʦʥʳ ʜʝʪʘʣʴʥʦ ʠʟʫʯʝʥʳ ʚ ʨʘʡʦʥʝ ʆʩʠ-

ʥʦʚʩʢʠʭ ʧʦʨʦʛʦʚ, ʧʦ ʙʝʨʝʛʦʚʳʤ ʦʙʥʘʞʝʥʠʷʤ ʨ. ɻʘʨʝʚʢʘ (ʨʠʩ. 14), ʨ. ʊʠʩ, ʚ ʨʘʡʦʥʝ 

ʫʩʪʴʷ ʨ. ɺʷʪʢʘ ʠ ʚ ʶʞʥʦʤ ʩʝʛʤʝʥʪʝ ʚ ʧʨʘʚʦʙʝʨʝʞʴʠ ʨ. ɽʥʠʩʝʡ. ɼʣʷ ʜʘʥʥʦʡ ʧʦʜʟʦ-

ʥʳ ʭʘʨʘʢʪʝʨʥʳ ʧʦʣʠʭʨʦʥʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʪʝʢʪʦʥʠʢʠ, ʤʘʛʤʘʪʠʟʤʘ ʠ ʜʠʩʣʦʢʘʮʠʦʥ-

ʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ (ʇʨʠʣ. 1, ʪʘʙʣ. 1. 3; ʇʨʠʣ. 4, ʪʘʙʣ. 4. 1), ʧʨʝʦʙʣʘʜʘʶʱʘʷ ʧʨʘ-

ʚʦ-ʩʜʚʠʛʦʚʘʷ ʢʠʥʝʤʘʪʠʢʘ ʨʘʟʣʦʤʦʚ, ʩʫʙʚʝʨʪʠʢʘʣʴʥʦʝ ʟʘʣʝʛʘʥʠʝ ʩʣʘʥʮʝʚʘʪʦʩʪʠ, 

ʚʳʜʝʣʝʥʠʝ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ ʦʯʢʦʚʳʭ ʧʦ ʬʦʨʤʝ ʧʦʨʬʠʨʦʢʣʘʩʪʦʚ ʧʦʣʝʚʳʭ ʰʧʘ-

ʪʦʚ (ʩʤ. ʨʠʩ. 15, ʘ-ʙ) ʠ ʧʦʟʜʥʷʷ ʩʠʥʪʝʢʪʦʥʠʯʝʩʢʘʷ ʤʠʢʨʦʢʣʠʥʠʟʘʮʠʷ (ʩʤ. ʨʠʩʫʥʦʢ 

15, ʚ-ʝ).  ɺ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨ. ɻʘʨʝʚʢʠ  ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʨʘʟʚʠʪʠʝ ʦʨʪʦʙʣʘʩʪʦʤʠʣʦ-

ʥʠʪʦʚ ʧʦ ʛʨʘʥʠʪʦʠʜʘʤ ʢʨʫʧʥʦʛʦ ɻʘʨʝʚʩʢʦʛʦ ʤʘʩʩʠʚʘ ʛʣʫʰʠʭʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

  ʅʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤ ʧʦ ʩʪʨʦʝʥʠʶ ʠ ʵʚʦʣʶʮʠʠ ʵʪʦʡ ʧʦʜʟʦʥʳ ʷʚʣʷʝʪʩʷ ʨʘʡʦʥ 

ʧʨʠʫʩʪʴʝʚʦʡ ʯʘʩʪʠ ʨ. ɺʷʪʢʠ (ʧʨʘʚʳʡ ʧʨʠʪʦʢ ʨ. ɽʥʠʩʝʡ) (ʨʠʩ. 15, ʘ, ʚ, ʜ). ʅʘ ʵʪʦʤ 

ʫʯʘʩʪʢʝ ʙʠʦʪʠʪʦʚʳʝ ʧʣʘʛʠʦʛʥʝʡʩʳ ʥʝʤʪʠʭʠʥʩʢʦʡ (ʨʠʩ. 16, ʘ) ʠ ʤʘʣʦʛʘʨʝʚʩʢʦʡ 

(ʨʠʩ. 16, ʙ) ʪʦʣʱ ɻʄʂ ʠʥʪʝʥʩʠʚʥʦ ʪʝʢʪʦʥʠʟʠʨʦʚʘʥʳ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʯʘʩʪʢʘʤʠ 

ʩ ʩʦʭʨʘʥʥʦʩʪʴʶ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ D1 ʧʦʨʦʜ ɻʄʂ.   U-Pb ʚʦʟʨʘʩʪ (ʮʠʨʢʦʥ) 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ ʤʠʢʨʦʢʣʠʥʠʟʠʨʦʚʘʥʥʳʭ ʦʨʪʦʢʣʘʟʦʚʳʭ ʧʝʛʤʘʪʠʪʦʚ (ʨʠʩ. 15, ʜ) 

ʦʪʚʝʯʘʝʪ ʟʥʘʯʝʥʠʶ ʦʢʦʣʦ 830 ʤʣʥ ʣʝʪ, ʚʤʝʱʘʶʱʠʭ ʠʭ ʙʣʘʩʪʦʤʠʣʦʥʠʪʠʟʠʨʦʚʘʥ-

ʥʭr ʦʯʢʦʚʳʭ ʛʥʝʡʩʦʚ  ʦʢʦʣʦ 830 ʤʣʥ ʣʝʪ [Kuz'michev, Sklyarov, 2016]. ʅʝʙʦʣʴʰʠʝ 

ʪʝʣʘ ʛʨʘʥʠʪʦʠʜʦʚ ʚ ʨʫʩʣʝ ʨ. ɽʥʠʩʝʡ ʥʘʧʨʦʪʠʚ ʫʩʪʴʷ ʨ. ɺʷʪʢʠ ʠʤʝʶʪ ʚʦʟʨʘʩʪ ʦʢʦʣʦ 

770 ʤʣʥ ʣʝʪ [ʃʠʭʘʥʦʚ ʠ ʜʨ.,  2013],  ʟʦʥʳ ʪʝʢʪʦʥʠʪʦʚ ʧʦ ʵʪʠʤ ʛʨʘʥʠʪʦʠʜʘʤ ʢʦʥ-

ʢʦʨʜʘʥʪʥʳ ʩ  ʉɿ ʧʨʦʩʪʠʨʘʥʠʝʤ ʪʝʢʪʦʥʠʪʦʚ ʧʦʜʟʦʥʳ (ʨʠʩ. 16, ʚ-ʛ). 

ɺʥʝʰʥʷʷ ʧʦʜʟʦʥʘ ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚ ʥʘʜʰʦʚʥʦʡ ʟʦʥʳ (ʨʠʩ. 17, ʘ ʛ). ɹʣʘʩʪʦ-

ʤʠʣʦʥʠʪʳ ʵʪʦʡ ʧʦʜʟʦʥʳ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʣʦʤʦʱʥʳʤʠ ʟʦ-

ʥʘʤʠ  ʉhl-Ser-Bt ʩʣʘʥʮʝʧʦʜʦʙʥʳʭ ʪʝʢʪʦʥʠʪʦʚ ʧʦ ʤʝʪʘʧʝʣʠʪʘʤ ʤʘʣʦʛʘʨʝʚʩʢʦʡ 

ʪʦʣʠɦ. ʋʩʪʘʥʦʚʣʝʥʦ ʧʦʟʜʥʝʝ ʨʘʟʚʠʪʠʝ ʪʝʢʪʦʥʠʪʦʚ (ʨʠc. 17, ʚ-ʛ)  ʧʦ ʛʨʘʥʠʪʘʤ ʏʝʨ-

ʥʦʨʝʯʝʥʩʢʦʛʦ ʤʘʩʩʠʚʘ (ʇʨʠʣ. 1, ʪʘʙʣ. 1.3) ʩ ʚʦʟʨʘʩʪʦʤ 724 ʤʣʥ ʣʝʪ, ʚʧʝʨʚʳʝ 

   ˿  
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ʈʠʩʫʥʦʢ 15 ï ʌʦʪʦʛʨʘʬʠʠ ʦʙʥʘʞʝʥʠʡ ʪʝʢʪʦʥʠʪʦʚ ʚʥʫʪʨʝʥʥʝʡ ʧʦʜʟʦʥʳ 

ʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʳ ʚ ɻʄʂ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʝ ʧʦʛʨʫʞʝʥʠʝ ʛʥʝʡʩʦʚʠʜʥʦʩʪʠ ʩ 

ʧʘʜʝʥʠʝʤ ʥʘ ɺ-ʉɺ (ʘ,ʙ) ʠ ʢʨʫʪʦʧʘʜʘʶʱʝʛʦ ʩʫʙʚʝʨʪʠʢʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʢʣʠʚʘʞʘ ʩʝʚʝʨʦ- ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ (ʚ-ʝ) ʠ ʣʝʚʦ-ʧʨʘʚʦʩʜʚʠʛʦʚʫʶ ʢʠʥʝʤʘʪʠʢʫ 

(ʛ-ʝ). 

ɺʦʩʪʦʢ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ ʧʘʜʝʥʠʝ ʛʥʝʡʩʦʚʠʜʥʦʩʪʠ ʚ çʦʯʢʦʚʳʭè ʛʥʝʡʩʘʭ ʥʝʤʪʠʭʠʥʩʢʦʡ ʪʦʣʱʠ ʚ 

ʟʦʥʝ ʧʦʜʜʚʠʛʘ-ʩʜʚʠʛʘ. (ʘ), (ʙ)  ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʝ çʦʯʢʦʚʳʝè ʛʥʝʡʩʳ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ʨ. ɽʥʠʩʝʡ 

ʚ 1-1.5 ʢʤ ʥʠʞʝ ʫʩʪʴʷ ʨ. ɻʘʨʝʚʢʘ; (ʚ), (ʛ)  ʩʠʥʪʝʢʪʦʥʠʯʝʩʢʠʝ ʧʦʣʝʚʦʰʧʘʪʠʟʠʨʦʚʘʥʥʳʝ 

ʙʠʦʪʠʪʦʚʳʝ ʧʣʘʛʠʦʛʥʝʡʩʳ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʊʠʩ, ʧʨʘʚʳʡ ʙʝʨʝʛ; ʧʦʟʜʥʷʷ ʩʠʥʪʝʢʪʦʥʠʯʝʩʢʘʷ 

ʤʠʢʨʦʢʣʠʥʠʟʘʮʠʷ ʚ ʨʘʡʦʥʝ ʦ. ʆʩʪʨʦʚʦʢ, ʟʘʧʘʜʥʳʡ ʙʝʨʝʛ (ʨ. ɽʥʠʩʝʡ, ʩʨʝʜʥʝʝ ʪʝʯʝʥʠʝ): (ʜ)  

ʤʠʢʨʦʢʣʠʥʠʟʠʨʦʚʘʥʥʳʝ ʦʨʪʦʢʣʘʟʦʚʳʝ ʧʝʛʤʘʪʠʪʳ, (ʝ)  ʤʠʢʨʦʢʣʠʥʠʟʠʨʦʚʘʥʥʳʝ ʘʧʦʨʘʧʘ-

ʢʠʚʠʛʨʘʥʠʪʥʳʝ ʙʣʘʩʪʦʤʠʣʦʥʠʪʳ      


















































































































































































































































































































































































































































































































































