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1. ʆʭʦʪʩʢʦ-ʏʫʢʦʪʩʢʠʡ ʚʫʣʢʘʥʦʛʝʥʥʳʡ ʧʦʷʩ (ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ). 

(ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ: ɹʝʣʳʡ (1977; 1978;1994), ɸʢʠʥʠʥ, ʄʠʣʣʝʨ (2011), ɸʢʠʥʠʥ (2012)). 

 

ʆʭʦʪʩʢʦ-ʏʫʢʦʪʩʢʠʡ ʚʫʣʢʘʥʦʛʝʥʥʳʡ ʧʦʷʩ (ʆʏɺʇ) ï ʢʨʫʧʥʝʡʰʠʡ ʥʘ ʟʘʧʘʜʝ ʇʘʮʠʬʠʢʠ 

ʦʢʨʘʠʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʧʦʷʩ ʘʥʜʠʡʩʢʦʛʦ ʪʠʧʘ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʦʪ ɸʥʜ ʪʝʤ, ʯʪʦ 

ʟʘʣʦʞʠʣʩʷ ʥʘ ʢʦʨʝ ʤʝʥʴʰʝʡ ʤʦʱʥʦʩʪʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʨʘʟʥʦʨʦʜʥʦʡ ʧʦ ʩʦʩʪʘʚʫ ʠ 

ʚʦʟʨʘʩʪʫ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʆʏɺʇ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 3250 ʢʤ (ʦʪ ʫʩʪʴʷ ʨ. ʋʜʘ ʚ ʍʘʙʘʨʦʚʩʢʦʤ 

ʢʨʘʝ ʜʦ ʧ. ʏʘʧʣʠʥʦ ʥʘ ɺʦʩʪʦʯʥʦʡ ʏʫʢʦʪʢʝ) ʧʨʠ ʰʠʨʠʥʝ ʦʪ 100 ʜʦ 350 ʢʤ (ʨʠʩ. 1). ʆʙʱʠʡ 

ʦʙʲʝʤ ʠʟʚʝʨʞʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʆʏɺʇ ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʙʦʣʝʝ ʯʝʤ 1 ʤʣʥ ʢʤ
3
 (ɹʝʣʳʡ, 1977, 

1994). ɹʣʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʤʳ ʧʦʣʫʯʠʣʠ, ʠʩʧʦʣʴʟʫʷ ɻʀʉ-ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʨʝʘʣʴʥʫʶ ʩʨʝʜʥʶʶ 

ʤʦʱʥʦʩʪʴ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʥʘʢʦʧʣʝʥʠʡ ʧʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ (ʦʢʦʣʦ 2 ʢʤ). ʆʮʝʥʢʘ 

ʦʙʲʝʤʘ ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦʡ, ʪʘʢ ʢʘʢ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʵʨʦʜʠʨʦʚʘʥʥʳʡ ʠ ʫʥʝʩʝʥʥʳʡ 

ʧʝʧʣʦʚʳʡ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʝʪ ʙʳʪʴ, ʢʘʢ ʤʠʥʠʤʫʤ, 

ʫʜʚʦʝʥʘ, ʜʦʩʪʠʛʘʪʴ 2 ʤʣʥ ʢʤ
3
 (ɸʢʠʥʠʥ, ʄʠʣʣʝʨ, 2011), ʠʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ ʧʦ ʩʦʚʨʝʤʝʥʥʦʤʫ 

ʚʫʣʢʘʥʠʟʤʫ ʂʘʤʯʘʪʢʠ (ʥʘʧʨ., ʌʨʦʣʦʚʘ ʠ ʜʨ., 1985). ʊʘʢ, ʥʘ ʩʝʚʝʨʥʦʤ ʩʢʣʦʥʝ ɸʣʷʩʢʠ, ʥʘ 

ʧʣʦʱʘʜʠ ʦʢʦʣʦ 50 ʪʳʩ. ʢʤ
2
 ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʦʪʣʦʞʝʥʠʷ ʪʝʬʨʳ ʤʦʱʥʦʩʪʴʶ 25ï200 ʤ, ʪʝʬʨʘ 

ʦʯʝʥʴ ʙʣʠʟʢʘ ʧʦ ʩʦʩʪʘʚʫ ʠ ʚʦʟʨʘʩʪʫ ʧʦʨʦʜʘʤ ʆʏɺʇ (Bergman et al., 2006).  

ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʘ ʛʠʧʦʪʝʟʘ ʦ ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʦʡ ʧʨʠʨʦʜʝ ʆʏɺʇ (ɿʦʥʝʥʰʘʡʥ ʠ 

ʜʨ., 1976; ʇʘʨʬʝʥʦʚ, 1984), ʦʜʥʘʢʦ ʩʣʦʞʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʠ ʩʝʛʤʝʥʪʘʮʠʷ ʧʦʷʩʘ, ʜʘʣʝʢʦ 

ʚʜʘʶʱʠʝʩʷ ʚ ʢʦʥʪʠʥʝʥʪ ʣʠʥʝʡʥʳʝ ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʧʨʦʛʠʙʳ ʠ ʦʙʰʠʨʥʳʝ ʧʦʣʷ ʠʛʥʠʤʙʨʠʪʦʚ 

(ʈʠʩ. 1) ʧʦʟʚʦʣʷʶʪ ʧʨʠʚʣʝʢʘʪʴ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʨʝʞʠʤʳ ʨʘʩʪʷʞʝʥʠʡ ʜʣʷ ʛʝʥʝʟʠʩʘ 

ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʟʘʜʫʛʦʚʦʝ ʨʘʩʪʷʞʝʥʠʝ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʛʠʛʘʥʪʩʢʠʡ ʦʙʲʝʤ 

ʠʟʚʝʨʞʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʆʏɺʇ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʧʦʩʪʘʚʠʤʳʝ ʦʙʲʝʤʳ ʢʫʤʫʣʘʪʦʚ ʥʘ 

ʛʣʫʙʠʥʝ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʤʝʣʦʚʳʭ ʠʥʪʨʫʟʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʦʩʥʦʚʘʥʠʠ 

ʢʦʨʳ. ɽʩʣʠ ʙʳ ʥʝ ʨʘʩʪʷʥʫʪʘʷ ʚʦ ʚʨʝʤʝʥʠ ʠʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʧʦʷʩʘ, ʪʦ ʤʦʞʥʦ ʙʳʣʦ ʙʳ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʩʝʛʤʝʥʪʳ ʧʦʷʩʘ ʢʘʢ ʛʠʛʘʥʪʩʢʫʶ ʧʨʦʚʠʥʮʠʶ ʢʠʩʣʦʛʦ ʚʫʣʢʘʥʠʟʤʘ 

(acidic LIP, Bryan, Ernst, 2007).  

ʍʦʨʦʰʘʷ ʩʦʭʨʘʥʥʦʩʪʴ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʨʘʟʨʝʟʦʚ ʠ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʚʫʣʢʘʥʦ-

ʧʣʫʪʦʥʠʯʝʩʢʠʭ ʘʩʩʦʮʠʘʮʠʡ ʚ ʧʦʷʩʝ ʧʦʟʚʦʣʷʶʪ ʠʩʩʣʝʜʦʚʘʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʚʦʧʨʦʩʳ 

ʧʝʪʨʦʣʦʛʠʠ, ʪʝʢʪʦʥʠʢʠ ʠ ʩʪʨʘʪʠʛʨʘʬʠʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʤʝʣʘ. ɺʫʣʢʘʥʠʯʝʩʢʠʝ 

ʥʘʢʦʧʣʝʥʠʷ ʆʏɺʇ ʥʝ ʜʠʩʣʦʮʠʨʦʚʘʥʳ ʠ ʩʣʘʙʦ ʥʘʢʣʦʥʝʥʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʦʩʪʦʡ 

ʧʨʠʥʮʠʧ ʩʫʧʝʨʧʦʟʠʮʠʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʯʣʝʥʝʥʠʝ ʩʚʠʪ ʠ ʪʦʣʱ 

ʚ ʧʨʝʜʝʣʘʭ ʢʨʫʧʥʳʭ ʚʫʣʢʘʥʦʩʪʨʫʢʪʫʨ. ʆʜʥʘʢʦ ʢʦʨʨʝʣʷʮʠʷ ʩʚʠʪ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʧʦʷʩʘ 

ʥʝʚʦʟʤʦʞʥʘ, ʪʘʢ ʢʘʢ ʚ ʝʛʦ ʨʘʟʥʳʭ ʩʝʢʪʦʨʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʢʘʢ ʛʦʤʦʜʨʦʤʥʘʷ, ʪʘʢ ʠ 

ʘʥʪʠʜʨʦʤʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʠʟʚʝʨʞʝʥʠʡ ʩ ʨʘʟʣʠʯʘʶʱʠʤʠʤʷ 

ʚʦʟʨʘʩʪʘʤʠ. 



 
 

ʈʠʩ. 1 ʆʭʦʪʩʢʦ-ʏʫʢʦʪʩʢʠʡ ʚʫʣʢʘʥʦʛʝʥʥʳʡ ʧʦʷʩ ʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ ʦʙʨʘʤʣʝʥʠʠ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ 

ɸʟʠʠ. ʅʘʟʚʘʥʠʷ ʩʝʛʤʝʥʪʦʚ ʠ ʬʣʘʥʛʦʚʳʭ ʟʦʥ ʧʦʷʩʘ ʜʘʥʳ ʧʦ ɺ.ʌ. ɹʝʣʦʤʫ (1977; 1994). ʉʝʨʳʤ ʬʦʥʦʤ 

ʧʦʢʘʟʘʥ ʛʣʘʚʥʳʡ ʦʙʲʝʤ ʘʣʴʙ-ʢʘʤʧʘʥʩʢʠʭ ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʳʭ ʤʘʛʤ ʆʏɺʇ, ʯʝʨʥʳʤ ï ʧʣʦʱʘʜʠ 

ʚʳʭʦʜʦʚ ʬʠʥʘʣʴʥʳʭ ʢʘʤʧʘʥʩʢʠʭ ʧʣʘʪʦ-ʙʘʟʘʣʴʪʦʚ, ʢʦʩʦʡ ʰʪʨʠʭʦʚʢʦʡ - çʜʦʧʦʷʩʦʚʳʝè 

ʦʩʪʨʦʚʦʜʫʞʥʳʝ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʢʦʤʧʣʝʢʩʳ. ɺ ʢʨʫʞʢʘʭ ʮʠʬʨʘʤʠ ʦʙʦʟʥʘʯʝʥʳ ʥʘʠʙʦʣʝʝ 

ʠʟʫʯʝʥʥʳʝ ʢʣʶʯʝʚʳʝ ʨʘʟʨʝʟʳ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ (ʥʦʤʝʨʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʦʣʦʥʢʘʤ ʥʘ ʈʠʩ. 2). 

ɺʨʝʟʢʠ: (ʘ) ï ʩʭʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʧʦʷʩʦʚ ʥʘ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʝ ɸʟʠʠ ʠ ʠʭ ʦʤʦʣʦʞʝʥʠʝ 

ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʇʘʣʝʦʧʘʮʠʬʠʢʠ (ʋʄ ï ʋʜʩʢʦ-ʄʫʨʛʘʣʴʩʢʠʡ, ʆʏɺʇ ï ʆʭʦʪʩʢʦ-ʏʫʢʦʪʩʢʠʡ, ɹɸ ï 

ɹʨʠʩʪʦʣʴʩʢʦ-ɸʥʘʜʳʨʩʢʠʡ, ʂʂ ï ɿʘʧʘʜʥʦ ʂʦʨʷʢʩʢʦ-ʂʘʤʯʘʪʩʢʠʡ, ʂʋʂ ï ʂʫʨʠʣʦ-ʂʘʤʯʘʪʩʢʠʡ). 

ʃʠʥʠʷʤʠ ʧʦʢʘʟʘʥʳ ʛʨʘʥʠʮʳ ʛʣʘʚʥʳʭ ʪʝʨʨʝʡʥʦʚ, ʢʦʩʦʡ ʰʪʨʠʭʦʚʢʦʡ ï ʜʦʢʝʤʙʨʠʡʩʢʠʝ ʢʨʘʪʦʥʳ ʠ 

ʩʨʝʜʠʥʥʳʝ ʤʘʩʩʠʚʳ ï ʉʠʙʠʨʩʢʠʡ ʢʨʘʪʦʥ (ʉʂ), ʆʭʦʪʩʢʠʡ ʤʘʩʩʠʚ (ʆʭ), ʆʤʦʣʦʥʩʢʠʡ ʤʘʩʩʠʚ (ʆʤ); 

(ʙ) ï ʛʠʩʪʦʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ U-Pb ʠ Ar-Ar ʜʘʪ  ʚ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜʘʭ ʆʏɺʇ ʠ ʩʪʨʫʢʪʫʨʘʭ 

ʝʛʦ ʦʩʥʦʚʘʥʠʷ (ʚʝʨʭʥʠʡ ʛʨʘʬʠʢ) ʠ  ʢʦʨʨʝʣʠʨʫʶʱʝʝ ʩ ʥʘʯʘʣʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʆʏɺʇ 

ʠʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʣʠʪ ʚ ʇʘʣʝʦʧʘʮʠʬʠʢʝ ʚ ʤʝʣʫ, ʧʦ (ɸʢʠʥʠʥ, ʄʠʣʣʝʨ, 2011). 

 

 

 

 



ɺʦʟʨʘʩʪ ʟʘʣʦʞʝʥʠʷ, ʩʪʝʧʝʥʴ ʠ ʪʠʧ ʜʝʬʦʨʤʘʮʠʡ, ʧʝʪʨʦʛʝʥʝʟʠʩ ʧʨʦʜʫʢʪʦʚ 

ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʟʚʝʨʞʝʥʠʡ ʚ ʆʭʦʪʩʢʦʤ ʩʝʛʤʝʥʪʝ ʆʏɺʇ 

ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʢʣʶʯʝʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʦʮʝʥʢʠ ʚʘʣʠʜʥʦʩʪʠ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʙʣʦʢʦʚʦ-ʢʦʣʣʠʟʠʦʥʥʳʭ ʤʦʜʝʣʝʡ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʨʠʣʝʛʘʶʱʝʛʦ ʆʭʦʪʩʢʦʛʦ 

ʤʦʨʷ. ʆʏɺʇ ï ʪʠʧʠʯʥʳʡ ʧʝʨʝʢʨʳʚʘʶʱʠʡ ʢʦʤʧʣʝʢʩ (overlap) ʚ ʪʝʨʤʠʥʦʣʦʛʠʠ 

ʪʝʨʨʝʡʥʦʚʦʛʦ ʘʥʘʣʠʟʘ, ʚʦʟʨʘʩʪ ʩʣʘʛʘʶʱʠʭ ʝʛʦ ʥʝʜʠʩʣʦʮʠʨʦʚʘʥʥʳʭ ʚʫʣʢʘʥʠʪʦʚ 

ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʨʝʤʷ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʛʣʦʙʘʣʴʥʳʭ ʘʢʢʨʝʮʠʦʥʥʦ-ʢʦʣʣʠʟʠʦʥʥʳʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ.  

ɻʠʛʘʥʪʩʢʠʡ ʦʙʱʠʡ ʦʙʲʝʤ ʠʟʚʝʨʞʝʥʥʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ, ʢʘʪʘʩʪʨʦʬʠʯʥʦʩʪʴ 

ʚʫʣʢʘʥʠʟʤʘ ʚ ʦʪʜʝʣʴʥʳʭ ʢʘʣʴʜʝʨʘʭ ʠ ʩʫʧʝʨʚʫʣʢʘʥʘʭ ʧʦʷʩʘ ʧʨʝʜʧʦʣʘʛʘʶʪ ʚʣʠʷʥʠʝ ʵʪʦʛʦ 

ʬʝʥʦʤʝʥʘ ʥʘ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʠ ʙʠʦʩʬʝʨʳ ʚ ʧʦʟʜʥʝʤ ʤʝʣʫ ʉʝʚʝʨʥʦʡ ʇʘʮʠʬʠʢʠ. 

ɼʝʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʟʨʝʟʦʚ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ ʩ ʦʩʪʘʪʢʘʤʠ ʬʣʦʨʳ ʤʦʞʝʪ ʠʤʝʪʴ 

ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʧʨʠʯʠʥ ʚʳʤʠʨʘʥʠʷ ʘʥʛʠʦʩʧʝʨʤ ʠ ʦʢʝʘʥʠʯʝʩʢʠʭ 

ʘʥʦʢʩʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʥʘ ʛʨʘʥʠʮʝ ʩʝʥʦʤʘʥʘ-ʪʫʨʦʥʘ. ʇʦʩʣʝʜʥʝʝ ʩʦʙʳʪʠʝ (ʉʊɺ, 

Cenomanian-Turonian Boundary) ʠʤʝʝʪ ʚʦʟʨʘʩʪ ʦʢʦʣʦ 93.5 ʤʣʥ ʣʝʪ, ʩʦʚʧʘʜʘʝʪ ʩ ʤʘʩʩʦʚʳʤ 

ʚʳʤʠʨʘʥʠʝʤ ʙʝʥʪʦʩʥʳʭ ʬʦʨʘʤʠʥʠʬʝʨ ʠ ʩ ʧʝʨʪʫʨʙʘʮʠʝʡ ʛʣʦʙʘʣʴʥʦʛʦ ʮʠʢʣʘ ʫʛʣʝʨʦʜʘ. 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʉʊɺ ʩʦʚʧʘʜʘʝʪ ʩ ʛʣʘʚʥʳʤʠ ʚʩʧʳʰʢʘʤʠ ʦʢʨʘʠʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ 

ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʚ ʂʦʨʜʠʣʴʝʨʘʭ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ ʠ ʚ ʆʏɺʇ. ʅʘʨʘʩʪʘʥʠʝ 

ʠʟʚʝʨʞʝʥʠʡ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʝʧʣʘ ʧʦʩʪʘʚʣʷʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʠʪʘʥʠʝ ʚ ʚʠʜʝ ʵʣʝʤʝʥʪʦʚ 

ʛʨʫʧʧʳ ʞʝʣʝʟʘ ʚ ʦʢʝʘʥ, ʛʝʥʝʨʠʨʫʷ ʛʣʦʙʘʣʴʥʳʡ ʨʘʩʮʚʝʪ ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʧʨʠʚʦʜʠʪ ʢ ʦʙʝʜʥʝʥʠʶ ʦʢʝʘʥʘ ʢʠʩʣʦʨʦʜʦʤ. ɹʦʣʴʰʠʝ ʦʙʲʝʤʳ ʠʟʚʝʨʞʝʥʠʡ ʧʝʧʣʘ ʧʨʠʚʦʜʷʪ 

ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʧʨʝʚʳʰʝʥʠʶ ʵʪʠʭ ʧʦʨʦʛʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʩʦʙʳʪʠʝ 

ʉʊɺ ʧʨʷʤʦ ʩʚʷʟʘʥʦ ʩ ʚʫʣʢʘʥʠʟʤʦʤ ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʳʭ ʟʦʥ.   

ɺ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʣʘʥʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʆʏɺʇ ʚʘʞʥʦ ʜʣʷ ʥʘʫʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʠʩʢʦʚ ʠ ʨʘʟʚʝʜʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ; ʟʘ ʧʦʩʣʝʜʥʠʝ 70 

ʣʝʪ ʥʘ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʝ ɸʟʠʠ ʨʘʟʚʝʜʘʥʦ ʙʦʣʝʝ 50 ʵʧʠʪʝʨʤʘʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʠʟ 

ʢʦʪʦʨʳʭ ʜʦʙʳʪʦ ʙʦʣʝʝ 150 ʪ ʟʦʣʦʪʘ ʠ ʙʦʣʝʝ 1 ʪʳʩ. ʪ ʩʝʨʝʙʨʘ (ʉʠʜʦʨʦʚ, 1978; ʉʪʨʫʞʢʦʚ, 

ʂʦʥʩʪʘʥʪʠʥʦʚ, 2005). 

ʆʏɺʇ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʦʩʪʘʚʘʣʩʷ ʦʙʲʝʢʪʦʤ ʧʨʠʩʪʘʣʴʥʦʛʦ 

ʚʥʠʤʘʥʠʷ, ʦʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʚʫʣʢʘʥʠʪʦʚ ʦʛʨʘʥʠʯʠʚʘʣʦʩʴ ʣʠʰʴ 

ʜʘʥʥʳʤʠ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʛʣʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʚʘʣʦʚʦʤ ʩʦʩʪʘʚʝ ʛʦʨʥʳʭ ʧʦʨʦʜ (ɹʝʣʳʡ, 

1977; ʂʦʪʣʷʨ, ʈʫʩʘʢʦʚʘ, 2004; ʌʠʣʘʪʦʚʘ, 1988). ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʨʝʜʢʠʭ ʠ ʨʘʩʩʝʷʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʙʳʣʠ ʬʨʘʛʤʝʥʪʘʨʥʳ, ʘ ʧʝʨʚʠʯʥʳʝ ʦʪʥʦʰʝʥʠʷ ʨʘʜʠʦʛʝʥʥʳʭ ʠʟʦʪʦʧʦʚ Sr, Nd, Pb 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ ʧʦʷʚʠʣʠʩʴ ʪʦʣʴʢʦ ʚ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ (ʇʦʣʠʥ ʠ ʜʨ., 2009; ɸʢʠʥʠʥ, ʄʠʣʣʝʨ, 2011; Tikhomirov et al., 2012). ɺ 

ʨʘʙʦʪʝ (ɸʢʠʥʠʥ, ʄʠʣʣʝʨ, 2011) ʚʧʝʨʚʳʝ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʟʦʪʦʧʥʦ-

ʛʝʦʭʠʤʠʯʝʩʢʦʝ ʠ ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʆʏɺʇ, ʧʦʟʚʦʣʠʚʰʠʝ ʦʮʝʥʠʪʴ 

ʛʣʦʙʘʣʴʥʫʶ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʧʦʷʩʘ, ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ  ʵʚʦʣʶʮʠʠ ʚʫʣʢʘʥʠʟʤʘ ʚ 

ʢʦʥʢʨʝʪʥʳʭ ʚʫʣʢʘʥʦʩʪʨʫʢʪʫʨʘʭ ʠ ʢʘʣʴʜʝʨʘʭ.  

ʆʩʦʙʫʶ ʦʩʪʨʦʪʫ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʨʠʦʙʨʝʣ ʚʦʧʨʦʩ ʦ ʚʦʟʨʘʩʪʝ ʆʏɺʇ. 

ɹʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʨʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʚʥʝʩʣʠ ɺ.ʌ. ɹʝʣʳʡ, ɽ.ʃ.ʃʝʙʝʜʝʚ, ɺ.ɸ. 

ʉʘʤʳʣʠʥʘ, ʅ.ʀ. ʌʠʣʘʪʦʚʘ, ʀ.ʅ. ʂʦʪʣʷʨ, ʉ.ɺ. ʑʝʧʝʪʦʚ, ɸ.ɹ. ɻʝʨʤʘʥ, ʃ.ɹ. ɻʦʣʦʚʥʝʚʘ  ʠ 

ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʘ 

ʧʘʣʝʦʬʠʪʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠ K-Ar, Rb-Sr ʜʘʪʠʨʦʚʢʠ ʧʦ ʚʘʣʫ ʧʦʨʦʜ. ɺ ʢʘʯʝʩʪʚʝ ʛʣʘʚʥʦʡ 

ʪʝʥʜʝʥʮʠʠ ʧʦʩʣʝʜʥʠʭ ʧʷʪʥʘʜʮʘʪʠ ʣʝʪ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʧʝʨʝʭʦʜ ʦʪ "ʦʜʥʦʤʝʨʥʳʭ" ʩʭʝʤ, 

ʧʨʝʜʧʦʣʘʛʘʶʱʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ ʩʤʝʥʫ ʩʪʨʘʪʦʬʣʦʨ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʦ-



ɺʦʩʪʦʢʘ ɸʟʠʠ [ʉʘʤʳʣʠʥʘ, 1986; ɹʝʣʳʡ, 1982; ʃʝʙʝʜʝʚ, 1987; ʌʠʣʠʧʧʦʚʘ, ɸʙʨʘʤʦʚʘ, 1993], 

ʢ ʙʦʣʝʝ ʩʣʦʞʥʳʤ, ʜʦʧʫʩʢʘʶʱʠʤ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ, ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʚ ʨʘʟʣʠʯʥʦʡ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ [ʑʝʧʝʪʦʚ, 

1995; ɻʝʨʤʘʥ, 1999].  

ʇʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʠ ʙʦʣʝʝ ʪʦʯʥʳʭ ʤʝʪʦʜʦʚ ʣʦʢʘʣʴʥʦʛʦ ʠʟʦʪʦʧʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ 

ʤʠʥʝʨʘʣʦʚ ʠ ʠʭ ʟʦʥ (SHRIMP,  
40
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Ar) ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ K-Ar ʠ Rb-Sr ʜʘʪʠʨʦʚʦʢ, ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʭʦʨʦʰʫʶ 

ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴ ʜʘʪ ʜʣʷ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʦʙʲʝʢʪʦʚ. ɼʣʷ ʚʫʣʢʘʥʠʪʦʚ ʠʟ ʯʘʩʪʥʳʭ ʨʘʟʨʝʟʦʚ 

ʠ ʦʪʜʝʣʴʥʳʭ ʛʨʘʥʠʪʦʠʜʥʳʭ ʠʥʪʨʫʟʠʡ, ʩ ʧʦʤʦʱʴʶ U-Pb ʤʝʪʦʜʘ ʧʦ ʮʠʨʢʦʥʘʤ, ʙʳʣʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʜʦʩʪʘʪʦʯʥʦ ʫʟʢʠʝ ʚʨʝʤʝʥʥʳʝ ʠʥʪʝʨʚʘʣʳ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʭʦʨʦʰʦ 

ʢʦʨʨʝʣʠʨʫʶʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪʜʝʣʴʥʳʭ ʩʝʛʤʝʥʪʦʚ ʧʦʷʩʘ (Kelley et al., 1999; ɸʢʠʥʠʥ ʠ ʜʨ., 

2000; Ispolatov et al., 2004; Hourigan, Akinin, 2004; ʊʠʭʦʤʠʨʦʚ ʠ ʜʨ., 2006; ɸʢʠʥʠʥ, 

ʄʠʣʣʝʨ, 2011; Tikhomirov et al., 2011; Akinin et al., 2020). ʕʪʠ ʜʘʥʥʳʝ ʧʦʟʚʦʣʠʣʠ ʧʦʩʪʘʚʠʪʴ 

ʚʦʧʨʦʩ ʦ ʨʝʚʠʟʠʠ ʚʦʟʨʘʩʪʘ ʆʏɺʇ ʚ ʮʝʣʦʤ, ʧʦ-ʥʦʚʦʤʫ ʚʟʛʣʷʥʫʪʴ ʥʘ ʦʙʱʫʶ ʜʣʠʪʝʣʴʥʦʩʪʴ ʠ 

ʘʩʠʥʭʨʦʥʥʦʩʪʴ ʝʛʦ ʨʘʟʚʠʪʠʷ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʤʘʩʰʪʘʙʥʳʝ 

ʠʟʦʪʦʧʥʦ-ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʝ ʨʘʙʦʪʳ, ʠ ʚ ʮʝʣʦʤ ʜʣʷ ʆʏɺʇ ʫʩʪʘʥʦʚʣʝʥ ʧʨʝʨʳʚʠʩʪʳʡ 

ʭʘʨʘʢʪʝʨ ʤʘʛʤʘʪʠʟʤʘ ʦʪ ʩʨʝʜʥʝʛʦ ʘʣʴʙʘ ʜʦ ʩʨʝʜʥʝʛʦ ʢʘʤʧʘʥʘ, ʦʪ 106 ʜʦ 78 ʤʣʥ. ʣʝʪ (ʨʠʩ. 

1b), ʯʪʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʠʟʤʝʥʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʦʢʝʘʥʠʯʝʩʢʠʭ ʧʣʠʪ ʀʟʘʥʘʛʠ ʠ ʂʫʣʘ 

ʚ ʇʘʣʝʦʧʘʮʠʬʠʢʝ (ɸʢʠʥʠʥ, ʄʠʣʣʝʨ, 2011). ʇʦ ʣʘʪʝʨʘʣʠ ʧʦʷʩʘ ʚʫʣʢʘʥʠʟʤ ʘʩʠʥʭʨʦʥʝʥ ʠ 

ʨʘʟʣʠʯʘʝʪʩʷ ʛʦʤʦʜʨʦʤʥʦʡ ʠ ʘʥʪʠʜʨʦʤʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʚʫʣʢʘʥʠʯʝʩʢʠʭ 

ʠʟʚʝʨʞʝʥʠʡ ʚ ʨʘʟʥʳʭ ʩʝʛʤʝʥʪʘʭ ʧʦʷʩʘ. ɺʳʜʝʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʠʢʦʚ  ʚʫʣʢʘʥʠʟʤʘ ʩ ʤʦʜʘʤʠ 

ʦʢʦʣʦ 105, 100, 96, 92.5, 87, 82 ʠ 77 ʤʣʥ ʣʝʪ, ʥʘʤʝʯʘʝʪʩʷ ʩʧʘʜ ʠ ʟʘʪʫʭʘʥʠʝ ʚʫʣʢʘʥʠʟʤʘ 

(ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʥʝʩʦʛʣʘʩʠʝ?) ʚ ʢʦʥʮʝ ʩʝʥʦʤʘʥʘ ï ʥʘʯʘʣʝ ʪʫʨʦʥʘ  (ʨʠʩ. 2). ɿʘʚʝʨʰʘʶʪ 

ʠʟʚʝʨʞʝʥʠʷ ʧʣʘʪʦʙʘʟʘʣʴʪʳ ʩ ʚʦʟʨʘʩʪʦʤ ʦʢʦʣʦ 76-78 ʤʣʥ ʣʝʪ, ʢʦʪʦʨʳʝ ʬʠʢʩʠʨʫʶʪ 

ʠʟʤʝʥʝʥʠʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʩ ʬʨʦʥʪʘʣʴʥʦʡ ʩʫʙʜʫʢʮʠʠ ʥʘ ʨʝʞʠʤ 

ʪʨʘʥʩʬʦʨʤʥʦʡ ʦʢʨʘʠʥʳ ʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʙʘʟʘʣʴʪʦʚ ʚ ʟʦʥʘʭ ʣʦʢʘʣʴʥʳʤ ʨʘʩʪʷʞʝʥʠʡ, 

ʧʦʧʝʨʝʯʥʳʭ ʦʙʱʝʡ ʪʨʘʥʩʬʦʨʤʥʦʡ ʦʢʨʘʠʥʝ (Akinin et al., 2014).  

ʉ ʫʯʝʪʦʤ ʥʦʚʳʭ ʙʦʣʝʝ ʥʘʜʝʞʥʳʭ ʜʘʪʠʨʦʚʦʢ ʚ ʦʪʜʝʣʴʥʳʭ ʢʨʫʧʥʳʭ ʢʘʣʴʜʝʨʘʭ 

ʨʝʢʦʥʩʪʨʫʠʨʫʝʪʩʷ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠʟʚʝʨʞʝʥʠʡ ʩ ʜʦʩʪʘʪʦʯʥʦ ʫʟʢʠʤ ʠʥʪʝʨʚʘʣʦʤ 

ʚʫʣʢʘʥʠʟʤʘ (< 2 ʤʣʥ ʣʝʪ). ʉʢʦʨʦʩʪʴ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʥʘʢʦʧʣʝʥʠʡ ʚ ʪʘʢʠʭ ʩʪʨʫʢʪʫʨʘʭ 

ʜʦʩʪʠʛʘʣʘ 0.15ï0.36 ʢʤ
3
/ʛʦʜ ʠ ʙʦʣʝʝ. ɺ ʇʝʛʪʳʤʝʣʴʩʢʦʤ ʧʨʦʛʠʙʝ ʥʘ ʏʫʢʦʪʢʝ ʚʫʣʢʘʥʠʯʝʩʢʠʝ 

ʧʦʨʦʜʳ, ʦʙʲʝʤ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 113 ʪʳʩ. ʢʤ
3
, ʙʳʣʠ ʠʟʚʝʨʞʝʥʳ ʟʘ 2 ʤʣʥ ʣʝʪ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ ʨʘʟʚʠʪʠʝ ʟʜʝʩʴ ʚ ʢʦʥʴʷʢʝ ʛʠʛʘʥʪʩʢʦʡ ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʠʥʮʠʠ 

ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ ʠʣʠ ʩʫʧʝʨʚʫʣʢʘʥʦʚ (silicic LIP, Bryan, Ernst, 2007). 

ʆʏɺʇ ʥʝʦʜʥʦʨʦʜʝʥ ʠ ʦʙʣʘʜʘʝʪ ʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʠ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʡ 

ʟʦʥʘʣʴʥʦʩʪʴʶ; ɺ.ʌ. ɹʝʣʳʡ ʚʳʜʝʣʠʣ ʚ ʥʝʤ ʚʥʫʪʨʝʥʥʶʶ ʠ ʚʥʝʰʥʶʶ ʧʨʦʜʦʣʴʥʳʝ ʟʦʥʳ. ʇʦ 

ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʜʣʷ ʛʨʘʥʠʮʳ ʟʦʥ ʭʘʨʘʢʪʝʨʥʘ ʩʪʫʧʝʥʴ ʚ ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʦʤ ʧʦʣʝ, ʚʦ 

ʚʥʫʪʨʝʥʥʝʡ ʟʦʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʤʦʱʥʦʩʪʠ ʟʝʤʥʦʡ ʢʦʨʳ ʜʦ 30ï20 ʢʤ (ʉʫʨʢʦʚ ʠ 

ʜʨ., 2007). ʇʨʦʜʦʣʴʥʘʷ ʣʘʪʝʨʘʣʴʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʣʫʯʰʝ ʚʩʝʛʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʠʟʤʝʥʝʥʠʠ 

ʜʦʣʠ ʢʠʩʣʳʭ ʠʟʚʝʨʞʝʥʥʳʭ ʧʦʨʦʜ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʩʝʛʤʝʥʪʝ ʧʦʷʩʘ: ʚʳʜʝʣʷʶʪʩʷ ɿʘʧʘʜʥʦ-

ʆʭʦʪʩʢʘʷ ʠ ɺʦʩʪʦʯʥʦ-ʏʫʢʦʪʩʢʘʷ ʬʣʘʥʛʦʚʳʝ ʟʦʥʳ, ʆʭʦʪʩʢʠʡ, ʇʝʥʞʠʥʩʢʠʡ, ɸʥʘʜʳʨʩʢʠʡ ʠ 

ʎʝʥʪʨʘʣʴʥʦ-ʏʫʢʦʪʩʢʠʡ ʩʝʢʪʦʨʘ ʠʣʠ ʩʝʛʤʝʥʪʳ (ɹʝʣʳʡ, 1977). ɺʳʨʘʟʠʪʝʣʴʥʳ ɿʘʧʘʜʥʦ-

ʆʭʦʪʩʢʘʷ ʟʦʥʘ ʠ ʎʝʥʪʨʘʣʴʥʦ-ʏʫʢʦʪʩʢʠʡ ʩʝʢʪʦʨ ʩ ʜʘʣʝʢʦ ʚʜʘʶʱʠʤʠʩʷ ʚ ʢʦʥʪʠʥʝʥʪ 

ʦʙʣʘʩʪʷʤʠ ʩ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʠʛʥʠʤʙʨʠʪʦʚ ʠ ʤʘʣʳʤ ʘʥʜʝʟʠʪʦʚ, ʘʥʪʠʜʨʦʤʥʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʚʫʣʢʘʥʠʟʤʘ (ʂʫʡʜʫʩʫʥʩʢʦʝ ʧʦʣʝ ʚ ʇʨʠʦʭʦʪʴʝ, ʇʝʛʪʳʤʝʣʴʩʢʠʡ 

ʧʨʦʛʠʙ ʥʘ ʏʫʢʦʪʢʝ). ɺʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʩʝʛʤʝʥʪʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʛʦʤʦʜʨʦʤʥʘʷ 



ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ: ʣʘʚʳ ʠ ʪʫʬʳ ʧʨʦʧʠʣʠʪʠʟʠʨʦʚʘʥʥʳʭ ʘʥʜʝʟʠʪʦʚ, ʢʠʩʣʳʝ ʪʫʬʳ ʠ ʣʘʚʳ, 

ʟʘʪʝʤ ʩʥʦʚʘ ʘʥʜʝʟʠʪʳ, ʠʛʥʠʤʙʨʠʪʳ ʠ ʪʫʬʳ ʨʠʦʣʠʪʦʚ (ʈʠʩ. 2). ɿʘʚʝʨʰʘʶʪ ʨʘʟʨʝʟʳ 

ʩʫʙʱʝʣʦʯʥʳʝ ʙʘʟʘʣʴʪʳ ʠ ʘʥʜʝʟʠʙʘʟʘʣʴʪʳ, ʬʦʨʤʠʨʫʶʱʠʝ ʧʦʣʦʛʦʥʘʢʣʦʥʝʥʥʳʝ ʧʣʘʪʦ. 

ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʭ ʠ ʧʣʫʪʦʥʠʯʝʩʢʠʭ ʠʥʪʨʫʟʠʡ ʛʨʘʥʠʪʦʠʜʥʦʛʦ ʨʷʜʘ 

ʬʦʨʤʠʨʫʝʪ ʢʫʧʦʣʴʥʳʝ ʠ ʨʝʟʫʨʛʝʥʪʥʳʝ ʩʪʨʫʢʪʫʨʳ ʚ ʪʝʣʝ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʭ 

ʚʫʣʢʘʥʦʩʪʨʫʢʪʫʨ ʠ ʢʘʣʴʜʝʨ ʦʙʨʫʰʝʥʠʷ.  

  
 

 

 


