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                                                                     На правах рукописи 

 

 
 

 

 

ʇʝʚʟʥʝʨ ʄʘʨʠʷ ʄʠʭʘʡʣʦʚʥʘ 

 

 

 

ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆ-ɺʈɽʄɽʅʅʓɽ ɿɸʂʆʅʆʄɽʈʅʆʉʊʀ 

ɸʂʊʀɺʀɿɸʎʀʀ ɺʋʃʂɸʅʀɿʄɸ ʉʈɽɼʀʅʅʆɻʆ ʍʈɽɹʊɸ 

ʂɸʄʏɸʊʂʀ ɺ ɻʆʃʆʎɽʅɽ 

(ʇʆ ɼɸʅʅʓʄ ʈɸɼʀʆʋɻʃɽʈʆɼʅʆɻʆ ɼɸʊʀʈʆɺɸʅʀʗ)  

 

 

 

(25.00.09 ï ʛʝʦʭʠʤʠʷ, ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ  

ʧʦʠʩʢʦʚ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ) 

 

 

 

 

 

 

ɸɺʊʆʈɽʌɽʈɸʊ 

ʜʠʩʩʝʨʪʘʮʠʠ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ 

ʜʦʢʪʦʨʘ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʄʦʩʢʚʘ, 2011  
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ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʋʯʨʝʞʜʝʥʠʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ɻʝʦʣʦʛʠʯʝʩʢʦʤ 

ʠʥʩʪʠʪʫʪʝ ʈɸʅ (ɻʀʅ ʈɸʅ), ʛ. ʄʦʩʢʚʘ 

 

ʆʬʠʮʠʘʣʴʥʳʝ ʦʧʧʦʥʝʥʪʳ:  ɼʦʢʪʦʨ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ  

ɻʝʧʪʥʝʨ ɸʣʴʬʨʝʜ ʈʦʤʘʥʦʚʠʯ (ɻʀʅ ʈɸʅ) 

 

ɼʦʢʪʦʨ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ  

ʂʦʩʪʠʮʳʥ ʖʨʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 
(ɻɽʆʍʀ ʈɸʅ) 

 

ɼʦʢʪʦʨ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ  

ʂʫʧʮʦʚ ɺʣʘʜʠʤʠʨ ʄʘʪʚʝʝʚʠʯ  

(ɻʋʇ ʄʦʩʅʇʆ çʈʘʜʦʥè) 

 

 

ɺʝʜʫʱʘʷ ʦʨʛʘʥʠʟʘʮʠʷ: ʋʯʨʝʞʜʝʥʠʝ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʀʥʩʪʠʪʫʪ 

ʚʫʣʢʘʥʦʣʦʛʠʠ ʠ ʩʝʡʩʤʦʣʦʛʠʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ 

ʦʪʜʝʣʝʥʠʷ ʈɸʅ 

 

 

ɿʘʱʠʪʘ ʩʦʩʪʦʠʪʩʷ 26 ʘʧʨʝʣʷ 2011 ʛ. ʚ 14 ʯʘʩʦʚ 30 ʤʠʥʫʪ ʥʘ ʟʘʩʝʜʘʥʠʠ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ ɼ 002.215.02 ʧʨʠ ɻʝʦʣʦʛʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ʈɸʅ ʧʦ 

ʘʜʨʝʩʫ: 119017, ʄʦʩʢʚʘ, ʇʳʞʝʚʩʢʠʡ ʧʝʨ., 7; ʢʦʥʬʝʨʝʥʮ-ʟʘʣ (4 ʵʪʘʞ). 

 

 

ʉ ʜʠʩʩʝʨʪʘʮʠʝʡ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʚ ʙʠʙʣʠʦʪʝʢʝ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʣʠʪʝʨʘʪʫʨʳ ʉʝʢʮʠʠ ʥʘʫʢ ʦ ɿʝʤʣʝ ʧʦ ʘʜʨʝʩʫ: ʄʦʩʢʚʘ, ʉʪʘʨʦʤʦʥʝʪʥʳʡ ʧʝʨ., 35 

(ʟʜʘʥʠʝ ʀɻɽʄ ʈɸʅ) 

 

 

ɸʚʪʦʨʝʬʝʨʘʪ ʨʘʟʦʩʣʘʥ ____ ʤʘʨʪʘ 2011 ʛ.  
 

 

ʆʪʟʳʚʳ ʥʘ ʘʚʪʦʨʝʬʝʨʘʪ, ʟʘʚʝʨʝʥʥʳʝ ʧʝʯʘʪʴʶ, ʚ 2-ʭ ʵʢʟʝʤʧʣʷʨʘʭ ʥʘʧʨʘʚʣʷʪʴ ʧʦ 

ʘʜʨʝʩʫ: 119017, ʄʦʩʢʚʘ, ʇʳʞʝʚʩʢʠʡ ʧʝʨ. 7, ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʈɸʅ, ʫʯʝʥʦʤʫ 

ʩʝʢʨʝʪʘʨʶ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ ʉʘʜʯʠʢʦʚʦʡ ʊʘʤʘʨʝ ɸʣʝʢʩʘʥʜʨʦʚʥʝ ʬʘʢʩ (495) 

9530760; e-mail:  tamara-sadchikova@yandex.ru 

 

 

 

ʋʯʝʥʳʡ ʩʝʢʨʝʪʘʨʴ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ, 

ʢ.ʛ.-ʤ.ʥ.               ʊ.ɸ.ʉʘʜʯʠʢʦʚʘ 
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ɺʚʝʜʝʥʠʝ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʜʠʩʩʝʨʪʘʮʠʷ ʟʘʪʨʘʛʠʚʘʝʪ ʨʷʜ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʛʝʦʣʦʛʠʠ ʚ ʦʙʣʘʩʪʠ ʠʟʦʪʦʧʥʦʡ ʛʝʦʭʠʤʠʠ, 

ʩʦʚʨʝʤʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʢʠ ʠ ʥʦʚʝʡʰʝʛʦ ʚʫʣʢʘʥʠʟʤʘ. ʈʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʨʘʤʢʘʭ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɻʀʅ 

ʈɸʅ ʠ ʇʨʝʟʠʜʠʫʤʘ ʈɸʅ: çʀʟʦʪʦʧʥʘʷ ʛʝʦʭʠʤʠʷ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʠ 

ʭʝʤʦʩʪʨʘʪʠʛʨʘʬʠʷè; çʅʝʦʪʝʢʪʦʥʠʢʘ ʠ ʩʦʚʨʝʤʝʥʥʘʷ ʛʝʦʜʠʥʘʤʠʢʘ, ʢʘʢ ʦʩʥʦʚʘ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʢʘʪʘʩʪʨʦʬè; çʀʟʤʝʥʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʢʣʠʤʘʪʘ: ʧʨʠʨʦʜʥʳʝ ʢʘʪʘʩʪʨʦʬʳè; çʆʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ 

ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʢʣʠʤʘʪʘ: ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʷʚʣʝʥʠʷ ʠ 

ʢʘʪʘʩʪʨʦʬʳè, çʅʦʚʝʡʰʠʡ ʚʫʣʢʘʥʠʟʤ: ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʝʛʦ ʘʢʪʠʚʥʦʩʪʠ ʠ 

ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳè. 

ʈʘʙʦʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, 

ʙʘʟʠʨʫʶʱʝʝʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ ʘʥʘʣʠʟʘ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧ. 16 ʇʘʩʧʦʨʪʘ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 25.00.09 ï ʠʟʦʪʦʧʥʘʷ ʛʝʦʭʨʦʥʦʣʦʛʠʷ.  

ɺʫʣʢʘʥʠʟʤ ï ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠʥʜʠʢʘʪʦʨʦʚ ʛʝʦʜʠʥʘʤʠʢʠ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʤʦʛʫʪ ʥʘʛʣʷʜʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʵʚʦʣʶʮʠʠ ʛʣʫʙʠʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʵʪʘʧʘʭ 

ʥʘʢʦʧʣʝʥʠʷ ʠ ʵʧʠʟʦʜʘʭ ʩʥʷʪʠʷ ʵʥʜʦʛʝʥʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʜʚʠʞʝʥʠʠ ʧʣʠʪ ʠ ʠʭ 

ʙʣʦʢʦʚ.  

ʂʘʤʯʘʪʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚʙʣʠʟʠ ʪʨʦʡʥʦʛʦ ʩʦʯʣʝʥʝʥʠʷ ʊʠʭʦʦʢʝʘʥʩʢʦʡ, 

ɽʚʨʘʟʠʡʩʢʦʡ ʠ ʉʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʦʡ ʧʣʠʪ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʳʡ 

ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʧʦʣʠʛʦʥ, ʠʤʝʶʱʠʡ ʜʣʠʪʝʣʴʥʫʶ ʠ ʥʝʧʨʦʩʪʫʶ ʠʩʪʦʨʠʶ 

ʨʘʟʚʠʪʠʷ. ʏʝʪʚʝʨʪʠʯʥʳʡ ʚʫʣʢʘʥʠʟʤ ʥʘ ʂʘʤʯʘʪʢʝ ʧʨʦʷʚʣʝʥ ʚ ʯʝʪʳʨʝʭ ʟʦʥʘʭ, 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʛʣʫʙʦʢʦʚʦʜʥʦʤʫ ʂʫʨʠʣʦ-ʂʘʤʯʘʪʩʢʦʤʫ ʞʝʣʦʙʫ. ʕʪʦ ʖʞʥʘʷ 

ʂʘʤʯʘʪʢʘ, ɺʦʩʪʦʯʥʳʡ ʚʫʣʢʘʥʠʯʝʩʢʠʡ ʬʨʦʥʪ, ʎʝʥʪʨʘʣʴʥʘʷ ʂʘʤʯʘʪʩʢʘʷ 

ʜʝʧʨʝʩʩʠʷ ʠ ʉʨʝʜʠʥʥʳʡ ʭʨʝʙʝʪ. ɺʫʣʢʘʥʠʟʤ ʧʝʨʚʳʭ ʪʨʝʭ ʟʦʥ ʦʙʱʝʧʨʠʟʥʘʥʥʦ 

ʩʯʠʪʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʤ ʩ ʩʦʚʨʝʤʝʥʥʦʡ ʟʦʥʦʡ ʩʫʙʜʫʢʮʠʠ 

ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʧʣʠʪʳ [Авдейко и др., 2002; Пономарева и др., 2008; Шапиро, 

Ландер, 2003; Churikova et al., 2001; Volynets A.et al., 2010 и др.]. ʇʨʠʯʠʥʘ 

ʧʨʦʷʚʣʝʥʠʷ ʤʦʣʦʜʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʟʦʥʝ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʜʦ 

ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʦʡ. ɺ ʜʠʩʩʝʨʪʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʧʨʦʥʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʘʩʧʝʢʪʳ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ 

ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʚ ʧʨʝʜʝʣʘʭ ʤʠʦʮʝʥ-ʯʝʪʚʝʨʪʠʯʥʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ 

ʟʦʥʳ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʂʘʤʯʘʪʢʠ. ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʧʦʥʷʪʠʝ ʉʨʝʜʠʥʥʳʡ ʭʨʝʙʝʪ 

ʦʪʥʦʩʠʪʩʷ ʪʦʣʴʢʦ ʢ ʫʢʘʟʘʥʥʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʟʦʥʝ. ʋʩʣʦʚʥʘʷ ʛʨʘʥʠʮʘ ʶʞʥʦʡ 

ʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʝʡ ʭʨʝʙʪʘ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʪʨʘʚʝʨʩʝ ʩʫʙʰʠʨʦʪʥʦʛʦ ʦʪʨʝʟʢʘ ʨ. 

ʂʘʤʯʘʪʢʠ ʧʦ ʚʦʜʦʨʘʟʜʝʣʫ ʨʝʢ ʊʠʛʠʣʴ ʠ ʂʨʶʢʠ.  

ɻʦʣʦʮʝʥ ï ʪʝʢʫʱʘʷ ʵʧʦʭʘ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ. ʅʘʯʘʣʦ ʛʦʣʦʮʝʥʘ 

ʩʦʦʪʥʦʩʷʪ ʩ ʦʢʦʥʯʘʥʠʝʤ ʧʦʩʣʝʜʥʝʛʦ ʤʘʪʝʨʠʢʦʚʦʛʦ ʦʣʝʜʝʥʝʥʠʷ ʥʘ ʩʝʚʝʨʝ 

ɽʚʨʦʧʳ. ʅʠʞʥʷʷ ʚʦʟʨʘʩʪʥʘʷ ʛʨʘʥʠʮʘ ʛʦʣʦʮʝʥʘ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʨʫʙʝʞʝ 

11700 Ñ 99 ʣʝʪ ʥʘʟʘʜ ʦʪʥʦʩʠʪʝʣʴʥʦ 2000 ʛʦʜʘ (~ 10000 
14
ʉ ʣ.ʥ.) 

[Стратиграфический кодекс, 2006; The 2009 version of the International 

Stratigraphic Chart, 2010; Walker et al., 2008]. 

ɺ ʧʨʝʜʝʣʘʭ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʂʘʤʯʘʪʢʠ ʥʘ ʨʘʟʥʳʭ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʢʘʭ 

ʜʝʛʨʘʜʘʮʠʷ ʣʝʜʥʠʢʦʚ ʧʨʦʠʩʭʦʜʠʣʘ ʧʦ ʨʘʟʥʦʤʫ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʧʦʜʦʰʚʳ 

http://www.stratigraphy.org/upload/ISChart2009.pdf
http://www.stratigraphy.org/upload/ISChart2009.pdf
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ʧʦʣʥʳʭ ʛʦʣʦʮʝʥʦʚʳʭ ʨʘʟʨʝʟʦʚ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʪʁʩʷ ʧʦ ʚʦʟʨʘʩʪʫ (9400 ï 

9800 
14
ʉ ʣ.ʥ.). ɺ ʜʠʩʩʝʨʪʘʮʠʠ ʧʦʜ ʛʦʣʦʮʝʥʦʤ ʧʦʥʠʤʘʝʪʩʷ ʧʦʩʣʝʜʥʝʝ 

ʧʦʩʣʝʣʝʜʥʠʢʦʚʴʝ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʠ ʩʦʭʨʘʥʷʣʠʩʴ ʨʳʭʣʳʝ 

ʦʪʣʦʞʝʥʠʷ. ʅʘʯʘʣʦ ʥʘʢʦʧʣʝʥʠʷ ʪʘʢʠʭ ʦʪʣʦʞʝʥʠʡ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʠʞʥʷʷ 

ʚʦʟʨʘʩʪʥʘʷ ʛʨʘʥʠʮʘ ʛʦʣʦʮʝʥʘ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 9800 ï 10000 
14
ʉ ʣ.ʥ., ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ 11000 ï 12000 ʣ.ʥ. ʚ ʢʘʣʝʥʜʘʨʥʦʤ ʣʝʪʦʠʩʯʠʩʣʝʥʠʠ. 

ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʤ ʦʪʣʦʞʝʥʠʷʤ 

ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʛʦʣʦʮʝʥʦʚʳʝ ʨʳʭʣʳʝ 

ʦʪʣʦʞʝʥʠʷ ʫʥʠʯʪʦʞʝʥʳ ʣʝʜʥʠʢʦʤ. 

ɻʦʣʦʮʝʥʦʚʳʡ ʵʪʘʧ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʤʝʨʢʘʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʩʝʛʦʜʥʷʰʥʝʤʫ ʜʥʶ, ʦʜʥʘʢʦ, ʧʨʠ ʵʪʦʤ ʧʦʟʚʦʣʷʝʪ ʥʘʙʨʘʪʴ ʜʝʪʘʣʴʥʫʶ 

ʩʪʘʪʠʩʪʠʢʫ ʩʦʙʳʪʠʡ ʟʘ 10 ï 12 ʪʳʩ. ʣʝʪ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ 

ʤʝʪʦʜʘ ï ʢʘʢ ʥʠʢʘʢʦʛʦ ʜʨʫʛʦʛʦ ï ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʫʥʠʢʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʝʪʘʣʴʥʦʛʦ ʭʨʦʥʦʤʝʪʨʠʨʦʚʘʥʠʷ ʠ ʧʝʨʠʦʜʠʟʘʮʠʠ ʛʦʣʦʮʝʥʘ. ʂʦʤʧʣʝʢʩʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ ʠ ʪʝʬʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʦʚ ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʩ ʜʨʫʛʦʡ ï 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ ʚʟʘʠʤʦʢʦʥʪʨʦʣʴ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʠ ʧʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʜʣʷ ʂʘʤʯʘʪʢʠ ʧʦʣʫʯʝʥʦ ʙʦʣʝʝ 3000 ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʭ ʜʘʪ ʠ ʜʦ ʥʝʜʘʚʥʝʛʦ 

ʚʨʝʤʝʥʠ ʠʩʪʦʨʠʷ ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʙʳʣʘ ʠʟʫʯʝʥʘ ʪʦʣʴʢʦ ʚʦ 

ʬʨʦʥʪʘʣʴʥʳʭ ʟʦʥʘʭ ʧʦʣʫʦʩʪʨʦʚʘ. ʊʝʨʨʠʪʦʨʠʷ ʞʝ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʚʫʣʢʘʥʠʯʝʩʢʫʶ ʟʦʥʫ, ʜʦ ʩʠʭ ʧʦʨ 

ʪʨʘʜʠʮʠʦʥʥʦ ʩʯʠʪʘʝʪʩʷ ʦʙʣʘʩʪʴʶ ʧʦʪʫʭʰʝʛʦ ʚʫʣʢʘʥʠʟʤʘ, ʘ ʢ ʥʘʯʘʣʫ ʨʘʙʦʪ 

ʘʚʪʦʨʘ ʧʦ ʩʦʩʪʦʷʥʠʶ ʠʟʫʯʝʥʥʦʩʪʠ ʦʩʪʘʚʘʣʘʩʴ çʙʝʣʳʤ ʧʷʪʥʦʤè. ʉʦʩʪʘʚʠʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʚʫʣʢʘʥʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ, ʠʤʧʫʣʴʩʘʭ ʵʥʜʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʧʨʦʰʣʦʛʦ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʠʟʫʯʝʥʠʠ ʭʨʦʥʦʣʦʛʠʠ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʚʩʝʛʦ ʨʝʛʠʦʥʘ ʚ ʮʝʣʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ, ʢʦʪʦʨʫʶ ʧʨʠʰʣʦʩʴ 

ʨʝʰʘʪʴ ʘʚʪʦʨʫ, ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠ ʚʨʝʤʝʥʥʦʡ 

ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʚ ʧʨʝʜʝʣʘʭ ʝʜʠʥʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ 

ʟʦʥʳ ï ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʂʘʤʯʘʪʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʵʨʫʧʪʠʚʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʚʳʧʦʣʥʝʥʥʘʷ ʥʘ ʙʦʣʴʰʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʤʘʪʝʨʠʘʣʝ, ʧʦʟʚʦʣʷʝʪ 

ʜʘʚʘʪʴ ʜʦʣʛʦʩʨʦʯʥʳʡ ʧʨʦʛʥʦʟ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ.  

ʉʦʩʪʦʷʥʠʝ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʨʝʜʠʥʥʦ-ʂʘʤʯʘʪʩʢʘʷ 

ʚʫʣʢʘʥʠʯʝʩʢʘʷ ʜʫʛʘ ʟʘʣʦʞʠʣʘʩʴ ʚ ʢʦʥʮʝ ʦʣʠʛʦʮʝʥʘ ï ʥʘʯʘʣʝ ʤʠʦʮʝʥʘ 

[Авдейко и др., 2002; 2006; Леглер, 1977]. ʅʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʳʝ ʚʫʣʢʘʥʠʪʳ 

ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʙʦʣʝʝ 600 ʢʤ ʦʪ ʉʨʝʜʠʥʥʦ-

ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʛʦ ʤʘʩʩʠʚʘ ʥʘ ʶʛʝ ʜʦ ʂʘʤʯʘʪʩʢʦʛʦ ʧʝʨʝʰʝʡʢʘ ʥʘ ʩʝʚʝʨʝ. ɺ 

ʩʘʤʦʡ ʰʠʨʦʢʦʡ ʯʘʩʪʠ ʟʦʥʘ ʧʨʝʚʳʰʘʝʪ 100 ʢʤ ʚ ʧʦʧʝʨʝʯʥʠʢʝ. ʇʦʟʜʥʝʤʠʦʮʝʥ-

ʧʣʠʦʮʝʥʦʚʳʝ ʚʫʣʢʘʥʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʨʦʜʘʤʠ ʦʩʪʨʦʚʦʜʫʞʥʦʛʦ ʪʠʧʘ, 

ʘʥʘʣʦʛʠʯʥʳʤʠ ʪʠʧʠʯʥʳʤ ʧʦʨʦʜʘʤ ʬʨʦʥʪʘ ʜʫʛʠ [Чурикова и др., 2009; 

Volynets et al., 2010]. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚ ʵʦʮʝʥ-ʤʠʦʮʝʥʦʚʦʝ ʚʨʝʤʷ 

ʚʫʣʢʘʥʠʯʝʩʢʘʷ ʟʦʥʘ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʥʘʜ ʟʦʥʦʡ ʩʫʙʜʫʢʮʠʠ 

ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʧʣʠʪʳ, ʧʨʠ ʵʪʦʤ ʛʣʫʙʦʢʦʚʦʜʥʳʡ ʞʝʣʦʙ ʨʘʩʧʦʣʘʛʘʣʩʷ ʥʘ 200 
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ʢʤ ʟʘʧʘʜʥʝʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʝʛʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʦʣʦʞʝʥʠʝʤ [Авдейко и др., 

2002; 2006; Леглер,1977; Селиверстов, 2009; Lander, Shapiro, 2007]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʉʨʝʜʠʥʥʳʡ ʭʨʝʙʝʪ ʂʘʤʯʘʪʢʠ ʫʜʘʣʝʥ ʦʪ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʞʝʣʦʙʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ 400 ʢʤ. ɺ ʶʞʥʦʡ 

ʯʘʩʪʠ ʭʨʝʙʪʘ, ʚʧʣʦʪʴ ʜʦ ʚʫʣʢʘʥʘ ʍʘʥʛʘʨ, ʩʝʡʩʤʦʬʦʢʘʣʴʥʘʷ ʟʦʥʘ ʪʨʘʩʩʠʨʫʝʪʩʷ 

ʥʘ ʛʣʫʙʠʥʝ ʦʢʦʣʦ 400 ʢʤ, ʜʘʣʝʝ ʥʘ ʩʝʚʝʨ ʥʝ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ [Davaille et al., 

2001; Gorbatov et al., 1997; 2000; Jiang et al., 2009]. ʉʝʚʝʨʥʘʷ ʯʘʩʪʴ ʭʨʝʙʪʘ 

ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʙʦʣʝʝ ʯʝʤ ʥʘ 200 ʢʤ ʢ ʩʝʚʝʨʫ ʦʪ ɹʝʨʠʥʛʠʡʩʢʦʡ ʟʦʥʳ 

ʪʨʘʥʩʬʦʨʤʥʳʭ ʨʘʟʣʦʤʦʚ [Davaille et al., 2001]. ɹʝʨʠʥʛʠʡʩʢʘʷ ʞʝ ʯʘʩʪʴ 

ʉʝʚʝʨʦ-ɸʤʝʨʠʢʘʥʩʢʦʡ ʧʣʠʪʳ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʢ ʩʝʚʝʨʫ ʦʪ ɸʣʝʫʪʩʢʦʛʦ 

ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʞʸʣʦʙʘ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʪʝʢʪʦʥʠʯʝʩʢʠ-ʩʪʘʙʠʣʴʥʘʷ, 

ʥʘʯʠʥʘʷ ʩ ʤʠʦʮʝʥʘ [Авдейко и др., 2002; Baranov et al., 1991; Davaille et al., 

2001].  

ʏʝʪʚʝʨʪʠʯʥʳʡ ʚʫʣʢʘʥʠʟʤ ʟʦʥʳ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʧʦ ʜʘʥʥʳʤ 

[Churikova et al., 2001; Volynets et al., 2010] ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʟʚʝʨʞʝʥʠʷʤʠ 

ʧʦʨʦʜ çʛʠʙʨʠʜʥʦʛʦè ʩʦʩʪʘʚʘ, ʚ ʢʦʪʦʨʦʤ ʩʦʯʝʪʘʶʪʩʷ ʧʨʠʟʥʘʢʠ 

ʦʩʪʨʦʚʦʜʫʞʥʦʛʦ ʠ ʚʥʫʪʨʠʧʣʠʪʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʇʨʠʯʝʤ, ʧʦʨʦʜʳ 

ʛʦʣʦʮʝʥʦʚʦʛʦ ʠ ʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʠʤʝʶʪ ʘʥʘʣʦʛʠʯʥʳʡ ʩʦʩʪʘʚ. 

ʉʫʱʝʩʪʚʝʥʥʳʭ ʚʘʨʠʘʮʠʡ ʚ ʛʝʦʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʯʝʪʚʝʨʪʠʯʥʳʭ ʚʫʣʢʘʥʠʪʦʚ 

ʚʜʦʣʴ ʧʨʦʩʪʠʨʘʥʠʷ ʭʨʝʙʪʘ ʥʝ ʦʙʥʘʨʫʞʝʥʦ: ʧʦʨʦʜʳ ʠʤʝʶʪ ʩʭʦʜʥʳʡ ʩʦʩʪʘʚ ʚʥʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʧʦʣʦʞʝʥʠʷ ʢ ʩʝʚʝʨʫ ʠʣʠ ʶʛʫ ʦʪ ɹʝʨʠʥʛʠʡʩʢʦʡ ʟʦʥʳ 

ʪʨʘʥʩʬʦʨʤʥʳʭ ʨʘʟʣʦʤʦʚ, ʧʦ ʢʦʪʦʨʦʡ ʧʨʠʥʷʪʦ ʧʨʦʚʦʜʠʪʴ ʛʨʘʥʠʮʫ 

ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʧʣʠʪʳ. ʇʨʠʥʮʠʧʠʘʣʴʥʦʝ ʩʭʦʜʩʪʚʦ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ 

ʧʦʨʦʜ ʛʦʣʦʮʝʥʦʚʦʛʦ ʠ ʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ [Volynets et al., 2010] 

ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʠ 

ʚʳʷʚʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʛʦʣʦʮʝʥʦʚʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ, ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʤʦʛʫʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʯʝʪʚʝʨʪʠʯʥʳʡ ʵʪʘʧ 

ʨʘʟʚʠʪʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʯʝʪʚʝʨʪʠʯʥʫʶ ʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʦʣʦʮʝʥʦʚʫʶ, 

ʚʫʣʢʘʥʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʉʨʝʜʠʥʥʦʤ ʭʨʝʙʪʝ ʧʦʢʘ ʥʝ ʫʜʘʝʪʩʷ ʦʙʲʷʩʥʠʪʴ 

ʦʜʥʦʟʥʘʯʥʦ: ʭʨʝʙʝʪ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʪʨʝʪʠʡ ʪʳʣʦʚʦʡ 

ʚʫʣʢʘʥʠʯʝʩʢʠʡ ʧʦʷʩ ʂʫʨʠʣʦ-ʂʘʤʯʘʪʩʢʦʡ ʦʩʪʨʦʚʦʜʫʞʥʦʡ ʩʠʩʪʝʤʳ, ʣʠʙʦ ʙʳʪʴ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʫʛʦʡ ʩ ʠʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ ʠ ʩʚʦʝʡ 

ʠʩʪʦʨʠʝʡ ʨʘʟʚʠʪʠʷ. 

ʉʨʝʜʠʥʥʳʡ ʭʨʝʙʝʪ ï ʦʜʠʥ ʠʟ ʥʘʠʤʝʥʝʝ ʠʟʫʯʝʥʥʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ 

ʨʘʡʦʥʦʚ ʂʘʤʯʘʪʢʠ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝ ʩʪʦʣʴʢʦ ʪʨʫʜʥʦʜʦʩʪʫʧʥʦʩʪʴʶ, 

ʩʢʦʣʴʢʦ ʥʝʟʳʙʣʝʤʦ ʩʣʦʞʠʚʰʠʤʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʚ ʝʛʦ 

ʧʨʝʜʝʣʘʭ ʘʢʪʠʚʥʦʛʦ ʚʫʣʢʘʥʠʟʤʘ. ɽʜʠʥʩʪʚʝʥʥʘʷ ʤʦʥʦʛʨʘʬʠʷ, ʧʦʩʚʷʱʝʥʥʘʷ 

ʯʝʪʚʝʨʪʠʯʥʦʤʫ ʚʫʣʢʘʥʠʟʤʫ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ, ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ 1972 ʛ 

[Вулканы …, 1972]. ɺ ʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ ʧʦ ʜʘʥʥʳʤ [Вулканы …, 1972; 

Камчатка …, 1974] ʚ ʉʨʝʜʠʥʥʦʤ ʭʨʝʙʪʝ ʦʙʨʘʟʦʚʘʣʦʩʴ 120 ʚʫʣʢʘʥʦʚ 

ʧʦʣʠʛʝʥʥʦʛʦ ʪʠʧʘ ʠ ʦʢʦʣʦ 1000 ʤʝʣʢʠʭ ʤʦʥʦʛʝʥʥʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ 

ʦʙʨʘʟʦʚʘʥʠʡ (ʰʣʘʢʦʚʳʭ ʢʦʥʫʩʦʚ ʠ ʣʘʚʦʚʳʭ ʧʦʪʦʢʦʚ). ʉʯʠʪʘʣʦʩʴ [Вулканы …, 

1972], ʯʪʦ ʙʦʣʝʝ 150 ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʭʨʝʙʪʘ ʠʤʝʶʪ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʡ ʚʦʟʨʘʩʪ; ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʵʪʠʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ 
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ʩʦʦʨʫʞʝʥʠʡ ʦʪʥʦʩʠʣʘʩʴ ʜʘʞʝ ʢ ʛʦʣʦʮʝʥʫ, ʘ ʮʝʣʳʡ ʨʷʜ ʦʜʥʦʘʢʪʥʳʭ ʚʫʣʢʘʥʦʚ ï 

ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ ï ʦʙʨʘʟʦʚʘʣʩʷ ʜʘʞʝ ʚ ʠʩʪʦʨʠʯʝʩʢʦʝ ʚʨʝʤʷ. ʇʨʠʚʝʜʝʥʥʳʝ 

ʜʘʥʥʳʝ ʦ ʚʦʟʨʘʩʪʝ ʚʫʣʢʘʥʦʚ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʙʘʟʠʨʦʚʘʣʠʩʴ ʥʘ ʩʚʝʞʝʤ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʦʙʣʠʢʝ ʧʦʩʪʨʦʝʢ ʠ ʩʦʦʪʥʦʰʝʥʠʠ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʬʦʨʤ ʩ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʤʠ ʤʦʨʝʥʘʤʠ; ʠʟʦʪʦʧʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʤʘʩʰʪʘʙ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʙʘʟʘʣʴʪʦʚʦʛʦ ʤʦʥʦʛʝʥʥʦʛʦ 

ʚʫʣʢʘʥʠʟʤʘ ʧʦʩʣʝʜʥʠʭ 40-50 ʪʳʩ. ʣʝʪ ʟʜʝʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ 

ʜʨʫʛʠʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ ʂʘʤʯʘʪʢʠ. ʇʣʦʱʘʜʴ ʙʘʟʘʣʴʪʦʚʳʭ ʠʟʣʠʷʥʠʡ ʚ 

ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥ-ʛʦʣʦʮʝʥʦʚʦʝ ʚʨʝʤʷ ï ʧʦ ʦʮʝʥʢʝ ʀ.ɺ.ʄʝʣʝʢʝʩʮʝʚʘ 

[Новейший..., 2005] ï ʧʨʝʚʳʰʘʝʪ 8500-9000 ʢʤ
2
, ʘ ʦʙʲʝʤ ʠʟʚʝʨʞʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ (ʚʢʣʶʯʘʷ ʚʫʣʢʘʥ ʀʯʠʥʩʢʠʡ) ʦʮʝʥʠʚʘʝʪʩʷ ʚ 2000-2150 ʢʤ
3
. ʇʦ 

ʦʮʝʥʢʝ ʅ.ʅ.ʂʦʞʝʤʷʢʠ [Камчатка..., 1974], ʯʝʪʚʝʨʪʠʯʥʳʝ ʵʬʬʫʟʠʚʳ 

ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʟʘʥʠʤʘʶʪ ʧʣʦʱʘʜʴ 18500-19000 

ʢʤ
2
, ʘ ʦʙʲʝʤ ʠʟʚʝʨʞʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʦʩʪʠʛʘʝʪ 5000-5150 ʢʤ

3
. ʇʦ ʜʘʥʥʳʤ 

[Вулканы …, 1972] ʚʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʳʝ ʠ ʛʦʣʦʮʝʥʦʚʳʝ ʵʬʬʫʟʠʚʳ ʠʤʝʶʪ 

ʧʦʯʪʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʙʘʟʘʣʴʪʦʚʳʡ ʩʦʩʪʘʚ.  

ʂ ʥʘʯʘʣʫ ʨʘʙʦʪ ʘʚʪʦʨʘ (1997 ʛ.) ʝʜʠʥʩʪʚʝʥʥʳʤ ʜʝʡʩʪʚʫʶʱʠʤ ʚʫʣʢʘʥʦʤ 

ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʩʯʠʪʘʣʩʷ ʀʯʠʥʩʢʠʡ, ʯʪʦ ʤʦʪʠʚʠʨʦʚʘʣʦʩʴ ʩʚʝʞʠʤ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʦʙʣʠʢʦʤ ʜʚʝʥʘʜʮʘʪʠ ʣʘʚʦʚʳʭ ʧʦʪʦʢʦʚ, ʠʟʣʠʚʰʠʭʩʷ ʧʦ 

ʢʨʘʶ ʩʦʤʤʳ, ʠ ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʡ ʬʫʤʘʨʦʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ [Действующие 

…., 1991]. ʊʘʢʞʝ ʙʳʣʦ ʠʟʚʝʩʪʥʦ ʦ ʛʦʣʦʮʝʥʦʚʦʤ ʚʦʟʨʘʩʪʝ ʜʚʫʭ ʤʦʥʦʛʝʥʥʳʭ 

ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʭʨʝʙʪʘ: ʧʦ ʪʝʬʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʤ 

ʜʘʥʥʳʤ ʆʟʝʨʥʦʚʩʢʠʡ ʣʘʚʦʚʳʡ ʧʦʪʦʢ ʦʙʨʘʟʦʚʘʣʩʷ ʚ ʨʘʥʥʝʤ [Braitseva et al., 

1995], ʘ ʂʠʨʝʫʥʩʢʠʡ ï ʚ ʩʨʝʜʥʝʤ (ʫʩʪʥʦʝ ʩʦʦʙʱʝʥʠʝ ɺ.ɺ. ʇʦʥʦʤʘʨʝʚʦʡ) 

ʛʦʣʦʮʝʥʝ. ɹʳʣʦ ʠʟʚʝʩʪʥʦ ʦʜʥʦ ʠʟʚʝʨʞʝʥʠʝ ʚʫʣʢʘʥʘ ʍʘʥʛʘʨ ʩ ʚʦʟʨʘʩʪʦʤ ʦʢʦʣʦ 

6900-7000 
14
ʉ ʣʝʪ [Брайцева и др., 1994]. ʇʨʠ ʵʪʦʤ ʚʦ ʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʝ 

ʂʘʤʯʘʪʢʠ ʢ 1997 ʛʦʜʫ ʙʳʣʦ ʠʟʚʝʩʪʥʦ 29 ʜʝʡʩʪʚʫʶʱʠʭ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʘʢʪʠʚʥʳʭ ʚʫʣʢʘʥʦʚ ʧʦʣʠʛʝʥʥʦʛʦ ʪʠʧʘ ʠ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʤʦʥʦʛʝʥʥʳʭ 

ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ, ʧʨʦʷʚʣʷʚʰʠʭ ʘʢʪʠʚʥʦʩʪʴ ʚ ʛʦʣʦʮʝʥʝ [Действующие 

…., 1991; Мелекесцев и др., 2001].  

ʎʝʣʠ ʠ ʟʘʜʘʯʠ. ʎʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʚʳʷʚʣʝʥʠʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʘʢʪʠʚʠʟʘʮʠʠ ʛʦʣʦʮʝʥʦʚʦʛʦ 

ʚʫʣʢʘʥʠʟʤʘ ʚ ʧʨʝʜʝʣʘʭ ʤʠʦʮʝʥ-ʯʝʪʚʝʨʪʠʯʥʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʟʦʥʳ 

ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʂʘʤʯʘʪʢʠ. 

ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ:  

1. ɺʳʷʚʠʪʴ ʠ ʠʩʩʣʝʜʦʚʘʪʴ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʮʝʥʪʨʳ ʛʦʣʦʮʝʥʦʚʦʛʦ 

ʚʦʟʨʘʩʪʘ, ʧʨʦʚʝʩʪʠ ʠʟʫʯʝʥʠʝ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʦʪʣʦʞʝʥʠʡ; ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ 

ʵʨʫʧʪʠʚʥʫʶ ʠʩʪʦʨʠʶ ʦʪʜʝʣʴʥʳʭ ʮʝʥʪʨʦʚ.  

2. ʀʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʤʘʨʢʠʨʫʶʱʠʝ ʧʨʦʩʣʦʠ ʧʝʧʣʦʚ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʧʝʨʦʚ, ʯʪʦ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʠʟʫʯʝʥʠʝ ʧʦʯʚʝʥʥʦ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʭ ʯʝʭʣʦʚ, ʚ ʢʦʪʦʨʳʭ 

ʟʘʧʝʯʘʪʣʝʥʘ ʣʝʪʦʧʠʩʴ ʛʦʣʦʮʝʥʦʚʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ.  

3. ʇʨʦʚʝʩʪʠ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʝ ʜʘʪʠʨʦʚʘʥʠʝ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʠ 
ʠʟʚʝʨʞʝʥʠʡ. 
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ʄʝʪʦʜʳ ʠ ʨʘʡʦʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪ ʘʚʪʦʨʦʤ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʡ ʠ ʪʝʬʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜʳ, ʘ ʪʘʢʞʝ 

ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ. ʀʟʫʯʝʥʠʝ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ 

ʠʟʚʝʨʞʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʭʠʤʠʯʝʩʢʦʛʦ ʤʝʪʦʜʦʚ (ʚ ʩʦʘʚʪʦʨʩʪʚʝ), ʚ ʪʦʤ ʯʠʩʣʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ 

ʈʌɸ, ICP, ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʠʢʨʦʟʦʥʜʘ ʠ çʤʦʢʨʦʡ ʭʠʤʠʠè. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪ 

ʘʚʪʦʨʦʤ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʢ ʧʦ 500-ʢʤ ʧʨʦʬʠʣʶ ʉʨʝʜʠʥʥʦʛʦ 

ʭʨʝʙʪʘ, ʪʘʢ ʠ ʥʘ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʈʘʙʦʪʘ ʚ ʫʜʘʣʝʥʥʳʭ ʦʪ ʭʨʝʙʪʘ 

ʨʘʡʦʥʘʭ ʦʙʫʩʣʦʚʣʝʥʘ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʤʝʪʦʜʠʢʠ ʪʝʬʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʳʤ ʦʪʩʫʪʩʪʚʠʝʤ ʫʛʣʝʨʦʜʩʦʜʝʨʞʘʱʠʭ 

ʦʪʣʦʞʝʥʠʡ ʚ ʨʘʟʨʝʟʘʭ ʚʳʩʦʢʦʛʦʨʥʳʭ ʨʘʡʦʥʦʚ ʭʨʝʙʪʘ. ʅʦʚʳʤ ʤʝʪʦʜʠʯʝʩʢʠʤ 

ʧʦʜʭʦʜʦʤ ʚ ʠʟʫʯʝʥʠʠ ʵʨʫʧʪʠʚʥʦʡ ʠʩʪʦʨʠʠ ʢʘʤʯʘʪʩʢʠʭ ʚʫʣʢʘʥʦʚ ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ ʚʧʝʨʚʳʝ ʧʨʠʤʝʥʝʥʥʳʡ ʘʚʪʦʨʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʘʥʘʣʠʟ 

ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ. 

ʌʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ. ʈʘʙʦʪʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʣʠʯʥʳʭ ʧʦʣʝʚʳʭ 

ʤʘʪʝʨʠʘʣʘʭ ʘʚʪʦʨʘ, ʧʦʣʫʯʝʥʥʳʭ ʚ 1997-2010 ʛʛ., ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʦʢʦʣʦ 700 

ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʭ ʜʘʪ, ʧʦʣʫʯʝʥʥʳʭ ʘʚʪʦʨʦʤ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʦʭʠʤʠʠ 

ʠʟʦʪʦʧʦʚ ʠ ʛʝʦʭʨʦʥʦʣʦʛʠʠ ɻʀʅ ʈɸʅ, ʘ ʪʘʢʞʝ ʦʢʦʣʦ 300 ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʭ 

ʜʘʪ ʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʂʨʦʤʝ ʪʦʛʦ ʘʚʪʦʨʦʤ ʧʨʦʚʝʜʝʥʦ 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ ʘʵʨʦʬʦʪʦ- ʠ ʢʦʩʤʦʩʥʠʤʢʦʚ ʥʘ ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ ʉʨʝʜʠʥʥʦʛʦ 

ʭʨʝʙʪʘ, ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟʫʯʝʥʥʳʭ ʮʝʥʪʨʦʚ 

ʩʜʝʣʘʥʘ ʩʝʨʠʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ. 

ɼʘʥʥʳʝ ʢʘʨʪʠʨʦʚʘʥʠʷ, ʚʢʫʧʝ ʩ ʧʦʣʝʚʳʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʦ ʤʦʱʥʦʩʪʷʭ ʠ 

ʪʠʧʘʭ ʦʪʣʦʞʝʥʠʡ, ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʠʟʚʝʨʞʝʥʠʡ 

(ʦʙʲʝʤ ʠ ʚʝʩ ʠʟʚʝʨʞʝʥʥʳʭ ʧʦʨʦʜ).  

ɼʘʥʥʳʝ ʧʦ ʠʩʪʦʨʠʠ ʵʨʫʧʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʫʣʢʘʥʘ ʍʘʥʛʘʨ ʧʦʣʫʯʝʥʳ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʦʚʤʝʩʪʥʳʭ ʨʘʙʦʪ ʩ ʃ.ʀ. ɹʘʟʘʥʦʚʦʡ ʠ ʧʨʠʚʦʜʷʪʩʷ ʩʦʛʣʘʩʥʦ 

[Базанова, Певзнер, 2001]; ʭʨʦʥʦʣʦʛʠʷ ʠʟʚʝʨʞʝʥʠʡ ʉʝʜʘʥʢʠʥʩʢʦʛʦ ɼʦʣʘ 

ʧʦʣʥʦʩʪʴʶ ʧʨʠʚʦʜʠʪʩʷ ʧʦ [Дирксен, 2009]. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠ ʣʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ. ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʜʘʥʥʦʡ 

ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʧʝʨʚʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʠ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʨʘʡʦʥʦʚ ʧʨʦʚʝʜʝʥʳ ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʠʟʫʯʝʥʠʝ ʛʦʣʦʮʝʥʦʚʦʛʦ 

ʚʫʣʢʘʥʠʟʤʘ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʥʝ ʪʦʣʴʢʦ ʟʘʧʦʣʥʷʶʪ çʙʝʣʦʝ ʧʷʪʥʦè, ʢʘʢʠʤ 

ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʧʨʝʜʩʪʘʚʣʷʣʩʷ ʉʨʝʜʠʥʥʳʡ ʭʨʝʙʝʪ, ʥʦ ʧʦʟʚʦʣʷʶʪ 

ʥʘʢʦʥʝʮ-ʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʩʦʩʪʘʚʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ 

ʂʘʤʯʘʪʢʠ. ɺʧʝʨʚʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʜʦʢʘʟʘʥ ʬʘʢʪ ʥʘʣʠʯʠʷ 

ʤʦʣʦʜʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʦʩʪʨʦʚʦʜʫʞʥʦʛʦ ʪʠʧʘ ʚ ʨʘʡʦʥʘʭ ʂʘʤʯʘʪʢʠ ʩ 

ʦʪʩʫʪʩʪʚʠʝʤ ʛʣʫʙʦʢʦʬʦʢʫʩʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ ʠ ʥʝ ʬʠʢʩʠʨʫʶʱʝʡʩʷ 

ʩʫʙʜʫʢʮʠʝʡ. ʇʨʠ ʪʦʤ ʯʪʦ ʉʨʝʜʠʥʥʳʡ ʭʨʝʙʝʪ ʚ ʛʦʣʦʮʝʥʝ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʩʪʫʧʘʝʪ ʧʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʜʨʫʛʠʤ ʚʫʣʢʘʥʠʯʝʩʢʠʤ ʟʦʥʘʤ ʂʘʤʯʘʪʢʠ, 

ʠʟʚʝʨʞʝʥʠʷ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʚ ʝʛʦ ʧʨʝʜʝʣʘʭ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʦʪʚʝʯʘʶʪ 

ʨʝʛʠʦʥʘʣʴʥʳʤ ʵʧʠʟʦʜʘʤ ʨʘʟʛʨʫʟʢʠ ʵʥʜʦʛʝʥʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʥʘʠʙʦʣʴʰʝʡ 

ʤʦʱʥʦʩʪʠ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʬʨʦʥʪʘʣʴʥʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʟʦʥ ʧʦʣʫʦʩʪʨʦʚʘ, ʛʜʝ 
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ʚʝʩʴʤʘ ʚʝʣʠʢ çʰʫʤè ʦʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʤʘʣʦʤʦʱʥʳʭ ʠʟʚʝʨʞʝʥʠʡ, ʠʤʝʥʥʦ 

ʤʘʣʦʯʠʩʣʝʥʥʳʝ ʠʟʚʝʨʞʝʥʠʷ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʧʦʟʚʦʣʠʣʠ ï ʚʧʝʨʚʳʝ ʜʣʷ ʛʦʣʦʮʝʥʘ 

ʂʘʤʯʘʪʢʠ ï ʚʳʷʚʠʪʴ ʧʘʨʥʳʝ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʠʤʧʫʣʴʩʳ ʘʢʪʠʚʠʟʘʮʠʠ 

ʚʫʣʢʘʥʠʟʤʘ ʠ ʩʝʡʩʤʠʢʠ. ɺʧʝʨʚʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʫʩʪʘʥʦʚʣʝʥ 

ʵʬʬʝʢʪ ʥʘʧʨʘʚʣʝʥʥʦʡ ʤʠʛʨʘʮʠʠ ʚʫʣʢʘʥʠʟʤʘ ʜʣʷ ʦʙʩʪʘʥʦʚʦʢ, ʦʪʣʠʯʥʳʭ ʦʪ 

çʛʦʨʷʯʠʭ ʪʦʯʝʢè.  

ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʧʨʦʷʚʣʝʥʠʷ 

ʤʦʣʦʜʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʚʥʝʩʫʙʜʫʢʮʠʦʥʥʦʡ ʟʦʥʳ ʂʘʤʯʘʪʢʠ ʠ ʜʨʫʛʠʭ 

ʘʥʘʣʦʛʠʯʥʳʭ ʦʙʩʪʘʥʦʚʦʢ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʨʘʡʦʥʠʨʦʚʘʥʠʠ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʝʡ 

ʩʪʨʘʥ ʚ ʦʪʥʦʰʝʥʠʠ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʠ ʦʮʝʥʢʠ ʧʦʩʣʝʜʩʪʚʠʡ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʠʟʚʝʨʞʝʥʠʡ.  

ʆʩʥʦʚʥʳʝ ʟʘʱʠʱʘʝʤʳʝ ʧʦʣʦʞʝʥʠʷ.  

1. ɺʧʝʨʚʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʠʟʦʪʦʧʥʦ-ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʤʝʪʦʜʘʤʠ ʜʦʢʘʟʘʥʦ ʥʘʣʠʯʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʛʦʣʦʮʝʥʦʚʦʛʦ 

ʚʫʣʢʘʥʠʟʤʘ ʚ ʟʦʥʝ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʂʘʤʯʘʪʢʠ; ʦʧʨʝʜʝʣʝʥ ʚʦʟʨʘʩʪ ʚʩʝʭ 

ʢʨʫʧʥʝʡʰʠʭ ʠʟʚʝʨʞʝʥʠʡ. ɺʳʷʚʣʝʥʦ ʜʚʘ ʜʝʡʩʪʚʫʶʱʠʭ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʘʢʪʠʚʥʳʭ ʧʦʣʠʛʝʥʥʳʭ ʚʫʣʢʘʥʘ ʠ ʦʢʦʣʦ 30 ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ 

ʤʦʥʦʛʝʥʥʦʛʦ ʪʠʧʘ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʚ ʛʦʣʦʮʝʥʝ. ɻʦʣʦʮʝʥʦʚʳʡ ʚʫʣʢʘʥʠʟʤ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʜʝʚʷʪʠ ʨʘʟʦʙʱʝʥʥʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʤʘʩʩʠʚʘʭ, ʢʦʪʦʨʳʝ 

ʦʙʨʘʟʫʶʪ ʣʠʥʝʡʥʦ ʚʳʪʷʥʫʪʳʝ ʘʨʝʘʣʳ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʠ ʩʝʚʝʨʦ-ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ.  

2. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʨʫʧʥʝʡʰʠʝ ʠʟʚʝʨʞʝʥʠʷ ʧʦʜʯʠʥʷʶʪʩʷ ʩʪʨʦʛʠʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ ʧʨʦʷʚʣʝʥʠʷ. ʕʪʦ ʚʳʨʘʞʘʝʪʩʷ 

ʚ ʛʨʫʧʧʠʨʦʚʘʥʠʠ ʩʦʙʳʪʠʡ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʧʨʘʚʣʝʥʥʦʡ ʤʠʛʨʘʮʠʝʡ 

ʚʫʣʢʘʥʠʟʤʘ. 

ɺ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʤʘʩʩʠʚʘ ʥʝʩʢʦʣʴʢʦ ʠʟʚʝʨʞʝʥʠʡ 

ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʩʫʙʦʜʥʦʚʨʝʤʝʥʥʦ ʠʣʠ ʩ ʥʝʙʦʣʴʰʠʤ ʚʨʝʤʝʥʥʳʤ 

ʠʥʪʝʨʚʘʣʦʤ (ʜʦ 100 ʣʝʪ). ʇʨʠ ʵʪʦʤ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʮʝʥʪʨʳ ʨʘʩʧʦʣʦʞʝʥʳ 

ʮʝʧʦʯʢʦʡ ʠ ʘʢʪʠʚʠʟʠʨʫʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚ ʩʝʚʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʊʘʢʠʝ 

ʢʦʨʦʪʢʦʞʠʚʫʱʠʝ ʮʝʧʦʯʢʠ ʚʳʜʝʣʷʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʛʨʫʧʧ. ʀʭ ʧʨʦʪʷʞʝʥʥʦʩʪʴ 

ʥʝ ʧʨʝʚʳʰʘʝʪ 30 ʢʤ. ʂʨʝʤʥʝʢʠʩʣʦʪʥʦʩʪʴ ʧʦʨʦʜ ʚʥʫʪʨʠ ʝʜʠʥʠʯʥʦʡ ʛʨʫʧʧʳ 

ʪʘʢʞʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢ ʩʝʚʝʨʫ. ɻʨʫʧʧʳ ʤʦʛʫʪ ʙʳʪʴ 

ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʢʘʢ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ, ʪʘʢ ʠ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. 

ɺʫʣʢʘʥʠʯʝʩʢʠʝ ʠʟʚʝʨʞʝʥʠʷ ʠ ʩʝʡʩʤʦʛʝʥʥʳʝ ʦʙʚʘʣʳ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ 

ʚ ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʨʦʟʥʝʥʥʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʤʘʩʩʠʚʘʭ, ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴ ʠ 

ʜʦʣʛʦʞʠʚʫʱʠʝ (ʜʦ 1000 ʣʝʪ) ʮʝʧʦʯʢʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʜʦ 250 ʢʤ. ʆʥʠ 

ʚʳʜʝʣʝʥʳ ʚ ʩʫʧʝʨʛʨʫʧʧʳ. ɼʣʷ ʥʠʭ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ 

ʘʢʪʠʚʠʟʘʮʠʷ ʮʝʥʪʨʦʚ ʚ ʩʝʚʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʉʫʧʝʨʛʨʫʧʧʳ ʠʤʝʶʪ 

ʧʨʦʩʪʠʨʘʥʠʝ ʢʘʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ, ʪʘʢ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ; ʟʘʢʦʥʦʤʝʨʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ ʧʦʨʦʜ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. 
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ɼʣʷ ʛʦʣʦʮʝʥʘ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʚʳʷʚʣʝʥ ʵʬʬʝʢʪ ʥʘʧʨʘʚʣʝʥʥʦʡ 

ʤʠʛʨʘʮʠʠ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ: ʠʟʚʝʨʞʝʥʠʷ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ, 

ʬʦʨʤʠʨʫʶʱʠʭ ʛʨʫʧʧʳ ʠ ʩʫʧʝʨʛʨʫʧʧʳ, ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʨʦʠʩʭʦʜʷʪ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ.  

3.  ʅʘʯʘʣʦ ʦʙʨʘʟʦʚʘʥʠʷ ʛʨʫʧʧ ʠ ʩʫʧʝʨʛʨʫʧʧ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʳʜʝʣʷʝʤʳʭ 

ʧʦ ʩʝʡʩʤʦʛʝʥʥʳʤ ʦʙʚʘʣʘʤ, ʤʘʨʢʠʨʫʶʪ ʜʝʩʷʪʴ ʠʤʧʫʣʴʩʦʚ ʵʥʜʦʛʝʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ʍʨʦʥʦʣʦʛʠʯʝʩʢʠ ʠʤʧʫʣʴʩʳ ʦʙʨʘʟʫʶʪ ʧʷʪʴ ʧʘʨ, ʧʨʦʷʚʣʷʶʱʠʭʩʷ 

ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʚ 2.5 ʪʳʩʷʯʠ ʣʝʪ. ʇʨʠ ʵʪʦʤ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ, 

ʨʘʟʜʝʣʷʶʱʠʡ ʠʤʧʫʣʴʩʳ ʦʜʥʦʡ ʧʘʨʳ, ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 300 ʣʝʪ. ʇʝʨʚʳʡ 

ʠʤʧʫʣʴʩ ʝʜʠʥʠʯʥʦʡ ʧʘʨʳ ʚʩʝʛʜʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʙʦʣʝʝ ʩʝʚʝʨʥʳʭ, ʘ ʚʪʦʨʦʡ ï ʚ 

ʙʦʣʝʝ ʶʞʥʳʭ ʨʘʡʦʥʘʭ ʭʨʝʙʪʘ; ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʚʩʝʭ ʧʷʪʠ ʧʘʨ ʠʤʧʫʣʴʩʦʚ 

ʬʠʢʩʠʨʫʝʪʩʷ ʥʘʧʨʘʚʣʝʥʥʘʷ ʤʠʛʨʘʮʠʷ ʘʢʪʠʚʥʦʩʪʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʢ ʶʛʫ.  

4. ʋʩʪʘʥʦʚʣʝʥʘ ʭʨʦʥʦʣʦʛʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʧʨʦʷʚʣʝʥʠʝʤ 

ʧʘʨʥʳʭ ʠʤʧʫʣʴʩʦʚ ʵʥʜʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʟʦʥʳ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʠ 

ʵʪʘʧʘʤʠ ʫʩʠʣʝʥʠʷ ʵʢʩʧʣʦʟʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʫʣʢʘʥʦʚ ʉʝʚʝʨʥʦʡ ʇʘʮʠʬʠʢʠ, ʘ 

ʪʘʢʞʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʘ̫  ʢʦʨʨʝʣʷʮʠʷ ʠʤʧʫʣʴʩʦʚ ʩ ʢʨʫʧʥʝʡʰʠʤʠ 

ʠʟʚʝʨʞʝʥʠʷʤʠ ʚʫʣʢʘʥʦʚ ʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʳ ʂʘʤʯʘʪʢʠ. ʆʙʥʘʨʫʞʝʥʥʳʝ ʩʚʷʟʠ 

ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʳʷʚʣʝʥʥʳʝ ʜʣʷ ʛʦʣʦʮʝʥʘ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ (ʛʨʫʧʧʠʨʦʚʘʥʠʝ ʠ ʥʘʧʨʘʚʣʝʥʥʫʶ 

ʤʠʛʨʘʮʠʶ) ʢʘʢ ʥʝʦʪʲʝʤʣʝʤʳʝ ï ʠ ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʳʝ ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʨʠ ʵʪʦʤ ʠʤʧʫʣʴʩʳ ʵʥʜʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ï 

ʚʧʝʨʚʳʝ ʚʳʜʝʣʝʥʥʳʝ ʜʣʷ ʂʘʤʯʘʪʢʠ ï ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʦʩʦʙʝʥʥʦʩʪʠ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʧʦʚʪʦʨʷʝʤʦʩʪʠ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʠʟʚʝʨʞʝʥʠʡ, ʢʘʢ ʜʣʷ ʪʳʣʦʚʦʡ, ʪʘʢ ʠ ʜʣʷ ʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʳ 

ʂʘʤʯʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ. 

ʉʪʨʫʢʪʫʨʘ ʨʘʙʦʪʳ. ʈʘʙʦʪʘ ʩʦʩʪʦʠʪ ʠʟ 5 ʛʣʘʚ, ʚʚʝʜʝʥʠʷ ʠ ʟʘʢʣʶʯʝʥʠʷ, 

ʪʘʙʣʠʮʘ ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʭ ʜʘʪ ʚʳʥʝʩʝʥʘ ʚ ʧʨʠʣʦʞʝʥʠʝ. ʆʙʱʠʡ ʦʙʲʝʤ ʨʘʙʦʪʳ 

ʩʦʩʪʘʚʣʷʝʪ 322 ʣʠʩʪʘ. ɺ ʪʦʤ ʯʠʩʣʝ ʩʦʜʝʨʞʠʪ 143 ʣʠʩʪʘ ʪʝʢʩʪʘ, 18 ʪʘʙʣʠʮ ʥʘ 54 

ʣʠʩʪʘʭ, 109 ʠʣʣʶʩʪʨʘʮʠʡ. ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʠʟ 192 ʥʘʠʤʝʥʦʚʘʥʠʡ. ɺʦ 

ʚʚʝʜʝʥʠʠ ʧʨʠʚʦʜʠʪʩʷ ʦʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ 

ʂʘʤʯʘʪʢʠ, ʦʙʩʫʞʜʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʥʦʚʠʟʥʘ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. ɺ 1 

ʛʣʘʚʝ ʧʨʠʚʦʜʷʪʩʷ ʜʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʠʩʪʦʨʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʘʡʦʥʘ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ. ɻʣʘʚʘ 2 

ʧʦʩʚʷʱʝʥʘ ʦʧʠʩʘʥʠʶ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪʳ. ɻʣʘʚʘ 3 ʧʦʩʚʷʱʝʥʘ ʦʧʠʩʘʥʠʶ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʦʪʣʦʞʝʥʠʡ ʠ ʦʧʨʝʜʝʣʝʥʠʶ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʛʦʣʦʮʝʥʦʚʳʭ ʠʟʚʝʨʞʝʥʠʡ ʟʦʥʳ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ. ɺ 4 ʛʣʘʚʝ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ 

ʚʦʟʨʘʩʪ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʠʟʚʝʨʞʝʥʠʡ. ɺ 5 ʛʣʘʚʝ ʩʫʤʤʠʨʫʶʪʩʷ ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ; ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʟʦʥʳ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʚ ʛʦʣʦʮʝʥʝ; ʧʨʦʚʦʜʠʪʩʷ 

ʩʨʘʚʥʝʥʠʝ ʭʨʦʥʦʣʦʛʠʠ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʩ 

ʜʨʫʛʠʤʠ ʚʫʣʢʘʥʠʯʝʩʢʠʤʠ ʟʦʥʘʤʠ ʂʘʤʯʘʪʢʠ ʠ ʉʝʚʝʨʥʦʡ ʇʘʮʠʬʠʢʠ; 

ʧʨʦʚʦʜʠʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ 
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ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ. ɿʘʢʣʶʯʝʥʠʝ 

ʩʦʜʝʨʞʠʪ ʠʪʦʛʦʚʳʝ ʚʳʚʦʜʳ ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ. 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʣʠʩʴ ʥʘ 

ʈʦʩʩʠʡʩʢʠʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ. ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ 

ʦʧʫʙʣʠʢʦʚʘʥʦ 18 ʩʪʘʪʝʡ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʞʫʨʥʘʣʘʭ, 3 ʩʪʘʪʴʠ ʚ ʩʙʦʨʥʠʢʘʭ 

ʥʘʫʯʥʳʭ ʨʘʙʦʪ, 3 ʛʣʘʚʳ ʚ ʤʦʥʦʛʨʘʬʠʷʭ ʠ 40 ʧʫʙʣʠʢʘʮʠʡ ʚ ʤʘʪʝʨʠʘʣʘʭ ʠ 

ʪʝʟʠʩʘʭ ʩʦʚʝʱʘʥʠʡ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʨʘʤʢʘʭ:  

1. ʊʝʤ: çʈʘʜʠʦʫʛʣʝʨʦʜʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʥʜʦʛʝʥʥʳʭ, ʵʢʟʦʛʝʥʥʳʭ ʠ 

ʙʠʦʩʬʝʨʥʳʭ ʩʦʙʳʪʠʡ ʧʦʟʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ-ʛʦʣʦʮʝʥʘè, çʈʘʜʠʦʫʛʣʝʨʦʜʥʘʷ 

ʭʨʦʥʦʣʦʛʠʷ ʠ ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʵʥʜʦʛʝʥʥʳʭ ʠ ʵʢʟʦʛʝʥʥʳʭ ʩʦʙʳʪʠʡ ʧʦʟʜʥʝʛʦ 

ʧʣʝʡʩʪʦʮʝʥʘ-ʛʦʣʦʮʝʥʘè, çʇʝʨʠʦʜʠʟʘʮʠʷ ʛʦʣʦʮʝʥʘ ʠ ʧʦʟʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ, 

ʢʦʨʨʝʣʷʮʠʷ ʠ ʚʳʷʚʣʝʥʠʝ ʩʠʥʭʨʦʥʥʦʩʪʠ ʵʥʜʦʛʝʥʥʳʭ ʠ ʵʢʟʦʛʝʥʥʳʭ ʩʦʙʳʪʠʡ 

ʩʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ ʧʦ ʜʘʥʥʳʤ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷè, ʚʢʣʶʯʝʥʥʳʭ ʚ 

ʧʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ɻʀʅ ʈɸʅ. 

2. ʇʨʦʝʢʪʦʚ ʇʨʦʛʨʘʤʤ 4, 13 ʠ 16 ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʇʨʝʟʠʜʠʫʤʘ ʈɸʅ: çɻʝʦʭʨʦʥʦʣʦʛʠʷ ʠ ʜʠʥʘʤʠʢʘ ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ 

ʂʘʤʯʘʪʢʠè, çʅʦʚʝʡʰʠʡ ʚʫʣʢʘʥʠʟʤ ʂʘʤʯʘʪʢʠè, çʂʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ 

ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʠʟʚʝʨʞʝʥʠʷ ʂʘʤʯʘʪʢʠ ʠ ʠʭ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫè. 

3. ʇʨʦʝʢʪʦʚ ʈʌʌʀ ˉ 96-05-65311, 99-05-64954, 01-05-64998, 02-05-

64991, 03-05-65007, 05-05-64776, 07-05-00536, 08-05-00092. 

4. ɸ ʪʘʢʞʝ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘ ʉʐɸ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʛʣʫʙʦʢʫʶ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʃ.ɼ. 

ʉʫʣʝʨʞʠʮʢʦʤʫ ï ʫʯʠʪʝʣʶ, ʜʨʫʛʫ ʠ ʝʜʠʥʦʤʳʰʣʝʥʥʠʢʫ, ʢʦʪʦʨʳʡ ʧʨʠʦʙʱʠʣ 

ʤʝʥʷ ʢ ʥʝʧʨʦʩʪʦʤʫ, ʥʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʫʚʣʝʢʘʪʝʣʴʥʦʤʫ ʤʠʨʫ 

ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʡ ʭʨʦʥʦʣʦʛʠʠ. ɸʚʪʦʨ ʩʝʨʜʝʯʥʦ ʙʣʘʛʦʜʘʨʠʪ ʚʩʝʭ ʩʦʪʨʫʜʥʠʢʦʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʦʭʠʤʠʠ ʠʟʦʪʦʧʦʚ ʠ ʛʝʦʭʨʦʥʦʣʦʛʠʠ ɻʀʅ ʈɸʅ ï ʢʘʢ ʥʳʥʝ 

ʟʜʨʘʚʩʪʚʫʶʱʠʭ, ʪʘʢ ʠ ʫʞʝ ʧʦʢʠʥʫʚʰʠʭ ʥʘʩ ï ʟʘ ʚʩʝʩʪʦʨʦʥʥʶʶ ʧʦʤʦʱʴ ʠ 

ʤʦʨʘʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ: ʄ.ʀ. ɹʫʷʢʘʡʪʝ, ɺ.ʀ. ɺʠʥʦʛʨʘʜʦʚʘ, ʃ.ɸ. ɺʦʣʢʦʚʫ, ɼ.ʆ. 

ɻʝʨʮʝʚʘ, ɼ.ʀ. ɻʦʣʦʚʠʥʘ, ʊ.ɸ. ɼʨʘʛʘʚʮʝʚʫ, ʅ.ɽ. ɿʘʨʝʮʢʫʶ, ɺ.ʅ. ʂʫʣʝʰʦʚʘ, 

ʖ.ɺ. ʂʫʱʝʚʫ, ʅ.ʀ. ʄʘʢʘʨʦʚʫ, ɹ.ɻ. ʇʦʢʨʦʚʩʢʦʛʦ, ɺ.ʉ. ʈʦʜʠʥʘ, ɸ.ʃ. ʈʷʙʠʥʠʥʘ, 

ʃ.ɼ. ʉʫʣʝʨʞʠʮʢʦʛʦ. ʆʩʦʙʫʶ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʘʚʪʦʨ ʚʳʨʘʞʘʝʪ ʩʚʦʠʤ 

ʫʯʠʪʝʣʷʤ, ʢʦʣʣʝʛʘʤ ʠ ʩʘʤʳʤ ʩʪʨʦʛʠʤ, ʥʦ ʜʦʙʨʦʞʝʣʘʪʝʣʴʥʳʤ ʦʧʧʦʥʝʥʪʘʤ ʠʟ 

ʀʥʩʪʠʪʫʪʘ ʚʫʣʢʘʥʦʣʦʛʠʠ ʠ ʩʝʡʩʤʦʣʦʛʠʠ ɼɺʆ ʈɸʅ, ʢʦʪʦʨʳʝ ʦʪʢʨʳʣʠ ʜʣʷ 

ʤʝʥʷ ʢʘʤʯʘʪʩʢʠʝ ʚʫʣʢʘʥʳ ʠ ʰʠʨʦʯʘʡʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʪʝʬʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ: ɺ.ɺ. ʇʦʥʦʤʘʨʝʚʫ, ʆ.ɸ. ɹʨʘʡʮʝʚʫ ʠ ʀ.ɺ. 

ʄʝʣʝʢʝʩʮʝʚʘ. ʄʦʷ ʨʘʙʦʪʘ ʥʠʢʦʛʜʘ ʥʝ ʤʦʛʣʘ ʙʳ ʩʦʩʪʦʷʪʴʩʷ ʙʝʟ ʘʢʪʠʚʥʦʡ 

ʧʦʤʦʱʠ ʠ ʧʦʜʜʝʨʞʢʠ ʣʶʜʝʡ, ʜʝʣʠʚʰʠʭ ʩʦ ʤʥʦʡ ʨʘʜʦʩʪʠ ʠ ʫʤʝʥʴʰʘʚʰʠʭ 

ʪʷʛʦʪʳ ʧʦʣʝʚʳʭ ʨʘʙʦʪ: ɸ.ɼ. ɹʘʙʘʥʩʢʦʛʦ, ʃ.ʀ. ɹʘʟʘʥʦʚʦʡ, ʀ.ɸ. ɹʘʣʘʰʦʚʘ, 

ʄ.ɸ. ɺʠʢʫʣʠʥʦʡ, ɸ.ʆ. ɺʦʣʳʥʝʮ, ɼ.ʆ. ɻʝʨʮʝʚʘ, ʆ.ɺ. ɼʠʨʢʩʝʥʘ, ɸ.ʉ. 

ʂʠʨʠʣʝʥʢʦ, ʉ. ʂʦʥʷʝʚʘ, ɻ.ʅ. ʅʦʚʠʢʦʚʘ, ʃ.ʀ. ʇʝʰʢʦʚʘ, ɺ.ʉ. ʈʦʜʠʥʘ, ʅ.ʇ. 

ʉʤʝʣʦʚʘ, ʄ.ʃ. ʊʦʣʩʪʳʭ, ʊ.ɻ. ʏʫʨʠʢʦʚʦʡ, ʘ ʪʘʢʞʝ ʘʚʠʘʢʦʤʧʘʥʠʠ çʂʩʫʜʘʯè. 

ɸʚʪʦʨ ʚʝʩʴʤʘ ʦʙʷʟʘʥ ʭʠʤʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʀɻɽʄ ʈɸʅ, ʘ ʪʘʢʞʝ ʄ.ɺ. 

ʇʦʨʪʥʷʛʠʥʫ (ɻɽʆʄɸʈ, ɻʝʨʤʘʥʠʷ) ʠ ʌ. ʂʘʡʣʫ (ʀʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ ʜʝʣʘ ʰʪʘʪʘ 
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ʅʴ-ʁʄʝʢʩʠʢʦ, ʉʐɸ) ʟʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʠʟʦʚ ʣʘʚ ʠ 

ʧʠʨʦʢʣʘʩʪʠʢʠ, ʚʳʧʦʣʥʝʥʥʳʭ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʩʚʦʶ 

ʛʣʫʙʦʢʫʶ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ɸ.ɼ. ɹʘʙʘʥʩʢʦʤʫ, ʆ.ɸ. ɹʨʘʡʮʝʚʦʡ, ɸ.ʆ. ɺʦʣʳʥʝʮ, 

ʀ.ɺ. ʄʝʣʝʢʝʩʮʝʚʫ, ɹ.ɻ. ʇʦʢʨʦʚʩʢʦʤʫ, ɺ.ɺ. ʇʦʥʦʤʘʨʝʚʦʡ, ʃ.ɼ. ʉʫʣʝʨʞʠʮʢʦʤʫ 

ʠ ʤʥʦʛʠʤ ʜʨʫʛʠʤ, ʧʨʠʥʠʤʘʚʰʠʤ ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʦʙʩʫʞʜʝʥʠʠ ʤʘʪʝʨʠʘʣʦʚ 

ʠ ʧʦʜʛʦʪʦʚʢʝ ʨʘʙʦʪʳ. 

 

ɿʘʱʠʱʘʝʤʦʝ ʧʦʣʦʞʝʥʠʝ 1. Впервые геологическими и изотопно-

геохронологическими методами доказано наличие многочисленных 

проявлений голоценового вулканизма в зоне Срединного хребта Камчатки; 

определен возраст всех крупнейших извержений. Выявлено два действующих 

и потенциально активных полигенных вулкана и около 30 вулканических 

центров моногенного типа, образовавшихся в голоцене. Голоценовый 

вулканизм проявляется в девяти разобщенных вулканических массивах, 

которые образуют линейно вытянутые ареалы северо-восточного и северо-

северо-восточного простирания.  

ɺʳʷʚʣʝʥʠʝ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ, ʧʨʦʷʚʣʷʚʰʠʭ ʘʢʪʠʚʥʦʩʪʴ ʚ 

ʛʦʣʦʮʝʥʝ, ʥʘʯʠʥʘʣʦʩʴ ʩ ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʘʵʨʦʬʦʪʦ- ʠ ʢʦʩʤʦʩʥʠʤʢʦʚ ʠ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʛʦ ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ. ʇʦ ʨʷʜʫ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ (ʭʦʨʦʰʘʷ ʩʦʭʨʘʥʥʦʩʪʴ ʧʝʨʚʠʯʥʳʭ ʬʦʨʤ 

ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʨʝʣʴʝʬʘ, ʥʘʧʨʠʤʝʨ, ʧʨʦʜʦʣʴʥʳʭ ʠ ʧʦʧʝʨʝʯʥʳʭ ʚʘʣʦʚ 

ʣʘʚʦʚʳʭ ʧʦʪʦʢʦʚ ʠʣʠ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʛʦ ʢʨʘʪʝʨʘ ʥʘ ʚʝʨʰʠʥʝ ʰʣʘʢʦʚʦʛʦ 

ʢʦʥʫʩʘ), ʘ ʪʘʢʞʝ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʚʫʣʢʘʥʠʪʦʚ ʩ ʣʝʜʥʠʢʦʚʳʤʠ ʬʦʨʤʘʤʠ 

ʨʝʣʴʝʬʘ ʙʳʣ ʚʳʷʚʣʝʥ ʨʷʜ ʦʙʲʝʢʪʦʚ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʛʦʣʦʮʝʥʦʚʦʛʦ 

ʚʦʟʨʘʩʪʘ. ɺʦ ʚʨʝʤʷ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʠʣʘʩʴ ʟʘʚʝʨʢʘ ʚʳʜʝʣʝʥʥʳʭ 

ʢʦʥʪʫʨʦʚ ʩ ʠʟʫʯʝʥʠʝʤ ʪʠʧʦʚ ʦʪʣʦʞʝʥʠʡ ʠ ʧʦʠʩʢʦʤ ʧʠʨʦʢʣʘʩʪʠʢʠ, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʩ ʢʦʥʢʨʝʪʥʳʤ ʠʟʚʝʨʞʝʥʠʝʤ, ʚ ʚʠʜʝ ʧʦʛʨʝʙʝʥʥʦʛʦ ʧʨʦʩʣʦʷ ʚ 

ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʷʭ ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʍʦʨʦʰʦ ʟʘʨʝʢʦʤʝʥʜʦʚʘʚʰʘʷ ʩʝʙʷ ʤʝʪʦʜʠʢʘ ʜʘʪʠʨʦʚʘʥʠʷ ʛʦʣʦʮʝʥʦʚʳʭ 

ʠʟʚʝʨʞʝʥʠʡ ʢʘʤʯʘʪʩʢʠʭ ʚʫʣʢʘʥʦʚ [Брайцева и др., 1978] ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʢʦʤʧʣʝʢʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʬʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ 

ʤʝʪʦʜʦʚ. ʇʨʠ ʵʪʦʤ ʦʩʥʦʚʥʳʤ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʯʚʝʥʥʦ-

ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʡ ʯʝʭʦʣ (ʇʇʏ), ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʧʝʨʝʩʣʘʠʚʘʥʠʝ 

ʛʦʨʠʟʦʥʪʦʚ ʧʠʨʦʢʣʘʩʪʠʢʠ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʝʬʨʳ) ʩ ʧʦʯʚʘʤʠ ʠ ʩʫʧʝʩʷʤʠ. 

ʅʘʢʘʧʣʠʚʘʷʩʴ ʠʟ ʛʦʜʘ ʚ ʛʦʜ, ʇʇʏ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʝʪʘʣʴʥʫʶ ʣʝʪʦʧʠʩʴ 

ʧʨʠʨʦʜʥʳʭ ʩʦʙʳʪʠʡ ʛʦʣʦʮʝʥʘ ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʚʫʣʢʘʥʠʯʝʩʢʠʭ 

ʠʟʚʝʨʞʝʥʠʡ, ʟʘʧʝʯʘʪʣʝʥʥʳʭ ʚ ʚʠʜʝ ʧʨʦʩʣʦʝʚ ʧʦʛʨʝʙʝʥʥʳʭ ʧʝʧʣʦʚ. 

ʀʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʨʦʩʣʦʠ ʧʝʧʣʦʚ (ʭʦʨʦʰʦ ʜʘʪʠʨʦʚʘʥʥʳʝ ʠ 

ʩʢʦʨʨʝʣʠʨʦʚʘʥʥʳʝ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʠʟʚʝʨʞʝʥʠʝʤ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʚʫʣʢʘʥʘ) 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʧʨʝʢʨʘʩʥʳʤʠ ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʤʠ ʨʝʧʝʨʘʤʠ, 

ʧʦʟʚʦʣʷʶʱʠʤʠ ʧʨʦʚʦʜʠʪʴ ʪʝʬʨʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʯʣʝʥʝʥʠʝ 

ʛʦʣʦʮʝʥʦʚʳʭ ʨʘʟʨʝʟʦʚ ʠ ʜʘʪʠʨʦʚʘʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ ʠ 

ʦʪʣʦʞʝʥʠʡ. ʇʝʧʣʳ ʚʳʩʦʢʦʵʢʩʧʣʦʟʠʚʥʳʭ ʠʟʚʝʨʞʝʥʠʡ, ʨʘʩʧʨʦʩʪʨʘʥʷʷʩʴ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʩʩʪʦʷʥʠʷ (ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʢʤ), ʟʘʭʦʨʘʥʠʚʘʶʪʩʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʦʛʝʥʥʳʭ ʦʩʘʜʢʘʭ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʘʪʠʨʦʚʘʪʴ ʠʟʚʝʨʞʝʥʠʷ ʧʦ 
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ʧʦʜʩʪʠʣʘʶʱʠʤ ʠ (ʠʣʠ) ʧʝʨʝʢʨʳʚʘʶʱʠʤ ʠʭ ʫʛʣʝʨʦʜʩʦʜʝʨʞʘʱʠʤ ʦʪʣʦʞʝʥʠʷʤ 

ʨʘʟʥʦʛʦ ʪʠʧʘ ʠ ʥʘ ʨʘʟʥʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ʠʟʚʝʨʞʝʥʠʷ. 

ʂ ʥʘʯʘʣʫ ʨʘʙʦʪ ʘʚʪʦʨʘ (1997 ʛ.) ʦ ʩʪʨʦʝʥʠʠ ʇʇʏ ʨʘʡʦʥʘ ʉʨʝʜʠʥʥʦʛʦ 

ʭʨʝʙʪʘ ʂʘʤʯʘʪʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʯʝʛʦ ʥʝ ʙʳʣʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʣʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʥʝʝ ʜʘʪʠʨʦʚʘʥʥʳʝ ʧʝʧʣʳ ʢʨʫʧʥʝʡʰʠʭ ʠʟʚʝʨʞʝʥʠʡ ʚ ʢʘʯʝʩʪʚʝ 

ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʧʝʨʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʠʭʦʜʠʣʦʩʴ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʢ ʚʙʣʠʟʠ ʛʦʣʦʮʝʥʦʚʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ 

ʭʨʝʙʪʘ ʩ ʮʝʣʴʶ ʦʙʥʘʨʫʞʝʥʠʷ çʤʝʩʪʥʳʭè ʠʟʚʝʨʞʝʥʠʡ, ʪʘʢ ʠ ʧʨʦʢʣʘʜʳʚʘʪʴ 

ʧʨʦʪʷʞʝʥʥʳʝ ʧʨʦʬʠʣʠ ʦʪ ʨʘʥʝʝ ʠʟʫʯʝʥʥʳʭ ʨʘʡʦʥʦʚ, ʯʪʦʙʳ ʩ ʧʦʤʦʱʴʶ 

ʤʝʪʦʜʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʧʨʦʩʣʝʞʠʚʘʥʠʷ çʧʨʦʪʷʛʠʚʘʪʴè ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʝ 

ʨʝʧʝʨʳ ʚ ʥʦʚʳʝ ʨʘʡʦʥʳ. ʄʘʨʰʨʫʪʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʙʳʣ ʦʭʚʘʯʝʥ ʥʝ 

ʪʦʣʴʢʦ ʉʨʝʜʠʥʥʳʡ ʭʨʝʙʝʪ ʠ ʝʛʦ ʧʨʝʜʛʦʨʴʷ, ʥʦ ʠ ʨʘʡʦʥʳ ʎʝʥʪʨʘʣʴʥʦʡ 

ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʂʘʤʯʘʪʢʠ. ʀʜʝʥʪʠʬʠʢʘʮʠʷ 

ʧʝʧʣʦʚʳʭ ʧʨʦʩʣʦʝʚ ʧʨʦʚʦʜʠʣʘʩʴ ï ʧʨʝʞʜʝ ʚʩʝʛʦ ï ʤʝʪʦʜʦʤ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʧʨʦʩʣʝʞʠʚʘʥʠʷ ʧʨʠ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʤ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʤ ʜʘʪʠʨʦʚʘʥʠʠ, ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʪʝʬʨ.  

ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ çʥʦʚʳʭè (ʨʘʥʝʝ ʥʝ ʠʟʚʝʩʪʥʳʭ) ʪʝʬʨ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʚʫʣʢʘʥʘʤ-ʠʩʪʦʯʥʠʢʘʤ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʜʦʢʘʟʳʚʘʣʘʩʴ ʫʚʝʣʠʯʝʥʠʝʤ 

ʤʦʱʥʦʩʪʠ ʧʨʦʩʣʦʝʚ ʠ ʫʢʨʫʧʥʝʥʠʝʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʝʧʣʘ ʧʦ 

ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʵʨʫʧʪʠʚʥʦʤʫ ʮʝʥʪʨʫ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʚʦʜʠʣʦʩʴ 

ʩʨʘʚʥʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʪʝʬʨ ʩ ʤʘʩʩʠʚʥʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʚʫʣʢʘʥʦʚ (ʣʘʚʘʤʠ ʠ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʤʠ ʧʦʪʦʢʘʤʠ). ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʙʦʪ çʥʦʚʳʝè ʪʝʬʨʳ ʙʳʣʠ ʧʨʠʚʷʟʘʥʳ ʢ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʚʫʣʢʘʥʠʯʝʩʢʠʤ ʮʝʥʪʨʘʤ, ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʢʦʪʦʨʳʭ ʙʳʣʘ 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʘ ʠʩʪʦʨʠʷ ʝʛʦ ʵʨʫʧʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʠʟʫʯʝʥʳ ʪʠʧʳ 

ʦʪʣʦʞʝʥʠʡ, ʦʩʦʙʝʥʥʦʩʪʠ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʧʨʝʜʝʣʝʥ ʚʦʟʨʘʩʪ 

ʦʪʜʝʣʴʥʳʭ ʠʟʚʝʨʞʝʥʠʡ (ʈʠʩ. 1а,б).  

ʇʨʠ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʤ ʜʘʪʠʨʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʦʨʬʘ, ʧʦʯʚʳ, 

ʛʫʤʫʩʠʨʦʚʘʥʥʳʝ ʩʫʧʝʩʠ, ʫʛʣʠ ʠ ʜʨʝʚʝʩʠʥʘ. ʄʦʱʥʦʩʪʴ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ï 

ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ï ʥʝ ʧʨʝʚʳʰʘʣʘ 1-2 ʩʤ, ʘ ʜʘʪʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ 

ʭʦʣʦʜʥʦʡ ʠ ʛʦʨʷʯʝʡ ʱʝʣʦʯʥʳʤ ʚʳʪʷʞʢʘʤ. ʇʦʣʫʯʝʥʠʝ ʜʚʫʭ ʜʘʪ (ʙʣʠʟʢʠʭ, ʥʦ 

ʢʨʘʡʥʝ ʨʝʜʢʦ ʠʜʝʥʪʠʯʥʳʭ ʧʦ ʟʥʘʯʝʥʠʷʤ) ʠʟ ʦʜʥʦʛʦ ʦʙʨʘʟʮʘ ʧʦʟʚʦʣʷʣʦ 

ʦʧʨʝʜʝʣʠʪʴ ʚʨʝʤʝʥʥʫʁ  çʨʘʩʪʷʞʢʫè, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʨʝʤʷ ʥʘʢʦʧʣʝʥʠʷ 

ʦʨʛʘʥʠʢʠ ʚ ʦʪʦʙʨʘʥʥʦʤ ʛʦʨʠʟʦʥʪʝ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʝʜʝʪ ʢ ʧʦʚʳʰʝʥʠʶ 

ʜʝʪʘʣʴʥʦʩʪʠ ʜʘʪʠʨʦʚʘʥʠʷ ʠʥʪʝʨʝʩʫʶʱʝʛʦ ʩʦʙʳʪʠʷ. ʆʙʳʯʥʦ ʥʘʠʙʦʣʝʝ 

ʤʦʣʦʜʦʝ ʟʥʘʯʝʥʠʝ ʜʘʪʳ ʠʟ ʧʦʜʩʪʠʣʘʶʱʝʡ ʦʨʛʘʥʠʢʠ ʦʪʚʝʯʘʝʪ ʥʘʠʙʦʣʝʝ 

ʜʨʝʚʥʝʤʫ ʟʥʘʯʝʥʠʶ ʜʘʪʳ ʠʟ ʦʨʛʘʥʠʢʠ, ʧʝʨʝʢʨʳʚʘʶʱʝʡ ʦʜʠʥ ʠ ʪʦʪ ʞʝ  
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ʈʠʩ. 1. ʉʚʦʜʥʳʝ ʩʭʝʤʘʪʠʯʝʩʢʠʝ ʨʘʟʨʝʟʳ ʧʦʯʚʝʥʥʦ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʭ ʯʝʭʣʦʚ ʚ 

ʨʘʡʦʥʘʭ ʧʨʦʷʚʣʝʥʠʷ ʛʦʣʦʮʝʥʦʚʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ: а ï ʚ ʶʞʥʦʡ ʯʘʩʪʠ, б ï ʚ 

ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʂʘʤʯʘʪʢʠ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʠʟʚʝʨʞʝʥʠʷ 

ʩʪʨʘʪʦʚʫʣʢʘʥʦʚ ʤʘʨʢʠʨʦʚʘʥʳ ʠʥʜʝʢʩʘʤʠ: ʍɻ, ʀʏ, ʀʯ, ʉʇ. ɼʣʷ ʧʨʦʯʠʭ ï ʪʦʣʴʢʦ 

ʦʢʨʫʛʣʝʥʥʳʡ ʚʦʟʨʘʩʪ ʠʟʚʝʨʞʝʥʠʷ. ɺ ʩʚʦʜʥʦʤ ʨʘʟʨʝʟʝ 5 (ʤʘʩʩʠʚ ɸʣʥʝʡ) ʧʦʢʘʟʘʥʳ ʪʦʣʴʢʦ 

ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʜʣʷ ʩʪʨʘʪʠʛʨʘʬʠʠ ʵʪʦʛʦ ʨʘʡʦʥʘ ʤʘʨʢʠʨʫʶʱʠʝ ʧʝʧʣʳ. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1-3 ʦʪʣʦʞʝʥʠʷ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ: 

1 ï ʪʝʬʨʘ; 2 ï ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʝ ʧʦʪʦʢʠ; 3 ï ʣʘʚʦʚʳʝ ʧʦʪʦʢʠ; 4 ï ʦʢʨʫʛʣʝʥʥʳʡ 
14
ʉ ʚʦʟʨʘʩʪ 

ʠʟʚʝʨʞʝʥʠʡ; 5 ï ʤʘʨʢʠʨʫʶʱʠʝ ʧʨʦʩʣʦʠ ʧʝʧʣʦʚ ʫʜʘʣʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ; 6 ï ʠʥʜʝʢʩʳ 

ʤʘʨʢʠʨʫʶʱʠʭ ʧʨʦʩʣʦʝʚ ʠ ʠʭ ʦʢʨʫʛʣʝʥʥʳʡ 
14

C ʚʦʟʨʘʩʪ ʧʦ [Braitseva et al., 1997, 

Ponomareva et al., 2007]: ɸɺ ï ɸʚʘʯʠʥʩʢʠʡ 1926 ʛ.; ʆʇ ï ʢʨʘʪʝʨ ɹʘʨʘʥʠʡ ɸʤʬʠʪʝʘʪʨ ʥʘ 

ʚʫʣʢʘʥʝ ʆʧʘʣʘ 1500; ʂʉ1, ʂʉ2 ï ʂʩʫʜʘʯ 1800, 6000; Iɸʚ7 ï ɸʚʘʯʠʥʩʢʠʡ 5700; ʂʆ ï 

ʢʘʣʴʜʝʨʘ ʂʫʨʠʣʴʩʢʦʛʦ ʦʟʝʨʘ 7600; ʐ1, ʐ2, ʐ3, ʐ5, ʐ500, ʐ1750, ʐ3500, ʐ3600, 

ʐ3700, ʐ4700, ʐ5600, ʐ7550, ʐ8300 ï ʐʠʚʝʣʫʯ 300, 900, 1400, 2550, 500, 1750, 3500, 

3600, 3700, 4700, 5600, 7550, 8300; ɹɿ ï ɹʝʟʳʤʷʥʥʳʡ 2200-2300; ʇʃ ï ʉʦʧʢʘ ʇʣʦʩʢʘʷ 

8600; 7 ï ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʧʘʣʝʦʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʦʙʚʘʣʳ, ʪʝʨʨʘʩʳ); 8 ï 

ʩʭʝʤʘʪʠʯʝʩʢʘʷ ʛʨʘʥʠʮʘ ʥʘʯʘʣʘ ʛʦʣʦʮʝʥʦʚʦʛʦ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ; 9 ï ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ 

ʉʝʜʘʥʢʠʥʩʢʦʛʦ ɼʦʣʘ (ʥʘ ʚʨʝʟʢʝ), ʩʚʦʜʥʳʡ ʨʘʟʨʝʟ ʥʝ ʧʨʠʚʦʜʠʪʩʷ. ɼʣʷ ʧʠʨʦʢʣʘʩʪʠʢʠ 

ʢʨʘʪʝʨʘ ʂʝʢʫʢ ʧʨʠʚʝʜʝʥʘ ʨʘʜʠʦʫʛʣʝʨʦʜʥʘʷ ʜʘʪʘ ɻʀʅ-12490, ʨʘʥʝʝ ʥʝ ʧʫʙʣʠʢʦʚʘʚʰʘʷʩʷ. 

ʉʦʢʨʘʱʝʥʠʷ. ʀʟʚʝʨʞʝʥʠʷ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ: ʍɻ ï ʚʫʣʢʘʥ ʍʘʥʛʘʨ 6900 
14
ʉ 

ʣ.ʥ.; ʖʏ ï ʖʞʥʳʡ ʏʝʨʧʫʢ; ʉʏ ï ʉʝʚʝʨʥʳʡ ʏʝʨʧʫʢ; ʀʏ, ʀʯ ï ʚʫʣʢʘʥ ʀʯʠʥʩʢʠʡ 6500 ʠ 460 
14
ʉ ʣ.ʥ.; ʉʂ ï ʉʚʝʪʣʳʡ ʂʣʶʯ; ʂʂ ï ʢʨʘʪʝʨ ʂʝʢʫʢ; ʃɹ ï ʧʦʪʦʢ ʨ. ʃʝʚʦʡ ɹʝʣʦʡ; ʂʠʨ ï 

ʂʠʨʝʫʥʩʢʠʡ ʧʦʪʦʢ; ɸʃ ï ʢʨʘʪʝʨ ʥʘ ʚʫʣʢʘʥʝ ɸʣʥʝʡ; ʊʇ ï ʊʝʨʧʫʢ; ɺ ï ɺʦʨʦʪʘ; ʊʊ ï ʊʠʪʠʣʘ; 

ʉʝʜ ï ʉʝʜʘʥʢʠʥʩʢʠʡ ʧʦʪʦʢ; ʉɼ ï ʉʝʜʘʥʢʠʥʩʢʠʡ ɼʦʣ; ʆɿ ï ʆʟʝʨʥʦʚʩʢʠʡ ʧʦʪʦʢ; ʅʳʣʴ ï 

ʅʳʣʴʛʠʤʝʣʢʠʥ; ʉʇ ï ʚʫʣʢʘʥ ʉʧʦʢʦʡʥʳʡ 4600-4650 
14
ʉ ʣ.ʥ.; ʀʢʩ ï ʢʦʥʫʩ ʀʢʩ; ʊʦʙ ï 

ʊʦʙʝʣʴʮʝʥ. 

 

ʧʝʧʣʦʚʳʡ ʛʦʨʠʟʦʥʪ. ʇʨʠ ʤʥʦʞʝʩʪʚʝʥʥʦʤ ʜʝʪʘʣʴʥʦʤ ʜʘʪʠʨʦʚʘʥʠʠ ʦʜʥʦʛʦ ʠ 

ʪʦʛʦ ʞʝ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʩʦʙʳʪʠʷ ʦʙʨʘʟʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʤʘʩʩʠʚ ʜʘʪ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʢʦʪʦʨʦʛʦ ï ʠ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʩ ʨʘʥʝʝ ʠʟʚʝʩʪʥʳʤʠ 

ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʤʠ ʨʝʧʝʨʘʤʠ ï ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʳʙʨʘʢʦʚʢʘ ʥʝʚʘʣʠʜʥʳʭ 

ʟʥʘʯʝʥʠʡ. ʇʨʠʥʷʪʳʝ ʚ ʦʙʩʯʝʪ ʧʝʨʚʠʯʥʳʝ ʜʘʪʠʨʦʚʢʠ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ 

ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʦʡ, ʧʦʟʚʦʣʷʶʱʝʡ ʦʧʨʝʜʝʣʠʪʴ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ 

ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʡ ʠ ʢʘʣʠʙʨʦʚʘʥʥʳʡ (ʢʘʣʝʥʜʘʨʥʳʡ) ʚʦʟʨʘʩʪ ʩʦʙʳʪʠʷ. ʆʪʣʠʯʠʝ 

ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ ʚʦʟʨʘʩʪʘ ʦʪ ʢʘʣʝʥʜʘʨʥʦʛʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʠʟʦʪʦʧ 
14
ʉ 

ʠʤʝʝʪ ʢʦʩʤʦʛʝʥʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʠ ʦʙʨʘʟʫʝʪʩʷ ʚ ʘʪʤʦʩʬʝʨʝ, ʘ ʫʞʝ ʠʟ 

ʘʪʤʦʩʬʝʨʳ ʚ ʧʨʦʮʝʩʩʝ ʬʦʪʦʩʠʥʪʝʟʘ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʨʘʩʪʠʪʝʣʴʥʳʤʠ 

ʦʨʛʘʥʠʟʤʘʤʠ. ʇʦʩʣʝ ʛʠʙʝʣʠ ʦʨʛʘʥʠʟʤʘ 
14
ʉ ʥʘʯʠʥʘʝʪ ʨʘʩʧʘʜʘʪʴʩʷ. ɺ ʧʨʦʮʝʩʩʝ 

ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ ʤʳ ʦʧʨʝʜʝʣʷʝʤ ʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
14
ʉ ʚ 

ʦʙʨʘʟʮʝ. ʆʜʥʘʢʦ ʢʦʣʠʯʝʩʪʚʦ 
14
ʉ ʚ ʘʪʤʦʩʬʝʨʝ ʧʨʦʰʣʳʭ ʚʨʝʤʝʥ ʥʝ ʙʳʣʦ 

ʧʦʩʪʦʷʥʥʳʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ ʜʘʪʠʨʫʝʤʳʝ ʥʘʤʠ ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ 

ʤʦʛʣʠ ʧʨʠ ʞʠʟʥʠ çʟʘʧʘʩʪʠʩʴè ʨʘʟʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʟʦʪʦʧʘ. ʏʪʦʙʳ ʧʨʠʚʝʩʪʠ 

ʜʘʥʥʳʝ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ ʢ ʘʙʩʦʣʶʪʥʦʤʫ (ʢʘʣʝʥʜʘʨʥʦʤʫ) 

ʣʝʪʦʠʩʯʠʩʣʝʥʠʶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʣʠʙʨʦʚʦʯʥʘʷ ʢʨʠʚʘʷ, ʧʦʣʫʯʝʥʥʘʷ ʧʨʠ 

ʜʘʪʠʨʦʚʘʥʠʠ ʢʦʣʝʮ ʜʦʣʛʦʞʠʚʫʱʠʭ ʜʝʨʝʚʴʝʚ. ɼʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ 

ʜʠʩʩʝʨʪʘʮʠʠ, ʦʙʨʘʙʦʪʘʥʳ ʠ ʦʪʢʘʣʠʙʨʦʚʘʥʳ ʧʦ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʧʨʦʛʨʘʤʤʝ 

ʆʢʩʬʦʨʜʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ Calib 3.10 [Bronk Ramsey, 2005]. 

ʅʘ ʧʨʠʤʝʨʝ ʠʟʚʝʨʞʝʥʠʷ ʢʦʥʫʩʘ ʖʞʥʳʡ ʏʝʨʧʫʢ ʚʠʜʥʦ (ʈʠʩ. 2а), ʯʪʦ 

ʧʝʨʚʠʯʥʳʝ ʜʘʪʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʩʧʨʘʚʘ ʦʪ ʜʠʘʛʨʘʤʤʳ, ʧʦʟʚʦʣʷʶʪ ʧʨʠʥʷʪʴ 



16 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʡ ʚʦʟʨʘʩʪ ʠʟʚʝʨʞʝʥʠʷ 6530Ñ20 BP (Before 

Present ï ʛʦʜʳ ʜʦ 1950 ʛ.; ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ çBPè ʘʥʛʣʦʷʟʳʯʥʳʡ ʘʥʘʣʦʛ 

ʧʨʠʥʷʪʦʛʦ ʫ ʥʘʩ ç
14
ʉ ʣʝʪè). ʉʣʝʚʘ ï ʰʢʘʣʘ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ ʚʨʝʤʝʥʠ, ʥʘ ʥʝʡ 

ʢʨʘʩʥʦʡ ʣʠʥʠʝʡ ʧʦʢʘʟʘʥʦ ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʡ ʜʘʪʳ. 

ʇʦ ʜʠʘʛʦʥʘʣʠ ʨʠʩʫʥʢʘ ʜʚʦʡʥʦʡ ʩʠʥʝʡ ʣʠʥʠʝʡ ʧʦʢʘʟʘʥʘ ʢʘʣʠʙʨʦʚʦʯʥʘʷ 

ʢʨʠʚʘʷ. ɺʥʠʟʫ ï ʰʢʘʣʘ ʘʙʩʦʣʶʪʥʦʛʦ ʚʦʟʨʘʩʪʘ; ʧʨʦʝʢʮʠʷ ʥʘ ʥʝʝ ʧʝʨʝʩʝʯʝʥʠʷ 

ʢʨʘʩʥʦʡ ʠ ʩʠʥʝʡ ʣʠʥʠʡ ʜʘʝʪ ʟʥʘʯʝʥʠʷ ʢʘʣʠʙʨʦʚʘʥʥʦʛʦ ʚʦʟʨʘʩʪʘ (ʧʦʢʘʟʘʥʦ ʚ 

ʚʠʜʝ ʯʝʨʥʦʡ ʛʠʩʪʦʛʨʘʤʤʳ ʩ ʧʠʢʘʤʠ). ʇʨʦʮʝʥʪʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʧʠʢʦʚ ʫʢʘʟʘʥʘ ʚ ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʛʨʘʬʠʢʘ, ʦʥʘ ʞʝ ï ʥʦ ʚ ʛʨʘʬʠʯʝʩʢʦʤ 

ʚʠʜʝ ï ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʜ ʛʠʩʪʦʛʨʘʤʤʦʡ ʚ ʚʠʜʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʦʙʦʢ. 

ɺʳʩʦʪʘ ʠ ʢʦʥʪʨʘʩʪʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʧʠʢʦʚ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʥʘʠʙʦʣʝʝ 

ʚʝʨʦʷʪʥʳʝ ʛʦʜʳ (ʢʘʣʠʙʨʦʚʘʥʥʳʝ), ʢʦʛʜʘ ʤʦʛʣʦ ʧʨʦʠʟʦʡʪʠ ʜʘʪʠʨʫʝʤʦʝ 

ʩʦʙʳʪʠʝ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ (ʈʠʩ. 2а) ʤʳ ʠʤʝʝʤ ʦʜʠʥ ʦʯʝʥʴ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ 

ʧʠʢ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʝʛʦ ʟʥʘʯʝʥʠʷ ʩ ʢʘʣʠʙʨʦʚʘʥʥʳʤ 

ʚʦʟʨʘʩʪʦʤ ʠʟʚʝʨʞʝʥʠʷ. ʕʪʦ ʟʥʘʯʝʥʠʝ 5480 BC (ʢʨʫʧʥʳʝ ʮʠʬʨʳ ʢʨʘʩʥʦʛʦ 

ʮʚʝʪʘ) ʧʦʣʫʯʝʥʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʝʢʮʠʠ ʚʝʨʰʠʥʳ ʧʠʢʘ ʥʘ ʰʢʘʣʫ 

ʢʘʣʠʙʨʦʚʘʥʥʦʛʦ ʚʦʟʨʘʩʪʘ (ʧʝʨʝʩʝʯʝʥʠʝ ʢʨʘʩʥʦʡ ʞʠʨʥʦʡ ʣʠʥʠʠ). 

ʉʣʦʞʥʝʝ ʦʙʩʪʦʠʪ ʜʝʣʦ ʩ ʠʟʚʝʨʞʝʥʠʷʤʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʣʠʙʦ ʥʝ ʫʜʘʣʦʩʴ 

ʩʦʙʨʘʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʡ ʤʘʩʩʠʚ ʜʘʪ, ʣʠʙʦ ʜʘʪʠʨʦʚʘʥʠʝ ï ʧʨʠ ʧʦʣʥʦʤ 

ʦʪʩʫʪʩʪʚʠʠ ʦʨʛʘʥʠʢʠ ï ʧʨʦʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʧʦ ʪʝʬʨʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ 

ʜʘʥʥʳʤ. ʇʦʩʣʝʜʥʠʡ ʩʣʫʯʘʡ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 2б ʜʣʷ ʠʟʚʝʨʞʝʥʠʷ ʤʘʘʨʘ 

ʉʚʝʪʣʳʡ ʂʣʶʯ ʚ ʂʦʟʳʨʝʚʩʢʦʤ ʭʨʝʙʪʝ. ʊʝʬʨʘ ʤʘʘʨʘ ʚ ʇʇʏ ʟʘʥʠʤʘʝʪ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ ʤʘʨʢʠʨʫʶʱʠʤʠ ʧʨʦʩʣʦʷʤʠ ʂʉ2 

(ʠʟʚʝʨʞʝʥʠʝ ʚʫʣʢʘʥʘ ʂʩʫʜʘʯ ~6000 
14
ʉ ʣ.ʥ.) ʠ ʍɻ (ʠʟʚʝʨʞʝʥʠʝ ʚʫʣʢʘʥʘ 

ʍʘʥʛʘʨ ~6900 
14

C ʣ.ʥ.). ʀʩʭʦʜʷ ʠʟ ʵʪʦʡ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʡ çʚʠʣʢʠè (6900-6000 
14
ʉ ʣʝʪ) ʠ ʩ ʫʯʝʪʦʤ ʨʝʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʜʘʪʠʨʫʝʤʦʡ ʪʝʬʨʳ ʚ ʧʝʨʚʠʯʥʳʭ 

ʨʘʟʨʝʟʘʭ, ʚʦʟʨʘʩʪ ʠʟʚʝʨʞʝʥʠʷ ʤʘʘʨʘ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʥʷʪʴ 6300Ñ100 
14
ʉ ʣ.ʥ. 

ɹʦʣʴʰʦʡ ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ (100 ʣʝʪ) ʩʘʤ ʧʦ ʩʝʙʝ ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʥʠʞʘʝʪ ʪʦʯʥʦʩʪʴ ʢʘʢ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ, ʪʘʢ ʠ ʢʘʣʠʙʨʦʚʘʥʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɺ 

ʧʨʠʚʝʜʝʥʥʦʤ ʞʝ ʧʨʠʤʝʨʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʦʩʣʦʞʥʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ 

ʪʦ, ʯʪʦ ʠʥʪʝʨʝʩʫʶʱʠʡ ʥʘʩ ʦʪʨʝʟʦʢ ʢʘʣʠʙʨʦʚʦʯʥʦʡ ʢʨʠʚʦʡ ʢʨʘʡʥʝ ʥʝʨʦʚʝʥ ʠ 

ʨʘʟʥʦʦʙʨʘʟʝʥ ʧʦ ʢʦʥʬʠʛʫʨʘʮʠʠ. ɺ ʠʪʦʛʝ ʧʦʣʫʯʝʥʥʘʷ ʛʠʩʪʦʛʨʘʤʤʘ 

ʢʘʣʠʙʨʦʚʘʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʥʝ ʪʦʣʴʢʦ ʦʭʚʘʪʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʨʝʤʝʥʥʦʡ 

ʠʥʪʝʨʚʘʣ (ʦʢʦʣʦ 600 ʣʝʪ), ʥʦ ʪʘʢʞʝ ʠʟʦʙʠʣʫʝʪ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʧʠʢʘʤʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʣʦʩʢʦʚʝʨʰʠʥʥʳʤʠ. ʇʦʢʘʟʘʥʥʳʝ ʥʘ ʛʠʩʪʦʛʨʘʤʤʝ ʢʨʘʩʥʳʝ ʣʠʥʠʠ ï ʧʦ 

ʤʥʝʥʠʶ ʘʚʪʦʨʘ ï ʤʦʛʫʪ ʚ ʨʘʚʥʦʡ ʤʝʨʝ ʦʪʚʝʯʘʪʴ ʟʥʘʯʝʥʠʷʤ ʢʘʣʠʙʨʦʚʘʥʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʠʟʚʝʨʞʝʥʠʷ. ɼʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʦʛʦ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʰʠʨʦʢʦʛʦ ʧʠʢʘ ʚʦʟʨʘʩʪ ʠʟʚʝʨʞʝʥʠʷ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʥʠʤʘʪʴ 

ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ 5000-5500 calBC. 

ʇʦʜʦʙʥʘʷ ʨʘʙʦʪʘ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʜʘʪʘʤʠ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʘʚʪʦʨʦʤ ʜʣʷ 

ʚʩʝʭ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʠʟʚʝʨʞʝʥʠʡ ʛʦʣʦʮʝʥʦʚʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ 

ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ. ɺʩʝʛʦ ʥʘ ʠʟʫʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʙʥʘʨʫʞʝʥʦ ʪʨʠ 

ʧʦʣʠʛʝʥʥʳʭ ʚʫʣʢʘʥʘ, ʧʨʦʷʚʣʷʚʰʠʭ ʘʢʪʠʚʥʦʩʪʴ ʚ ʛʦʣʦʮʝʥʝ, ʚ ʪʦʤ ʯʠʩʣʝ ï  
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ʈʠʩ. 2. а ï ʂʦʤʙʠʥʠʨʦʚʘʥʥʘʷ ʨʘʜʠʦʫʛʣʝʨʦʜʥʘʷ ʜʘʪʘ (6530Ñ20 BP) ʠ ʝʝ ʢʘʣʠʙʨʦʚʘʥʥʦʝ 

(ʢʘʣʝʥʜʘʨʥʦʝ) ʟʥʘʯʝʥʠʝ (5480 calBC) ʜʣʷ ʠʟʚʝʨʞʝʥʠʷ ʖʞʥʳʡ ʏʝʨʧʫʢ. б ï 

ʨʘʜʠʦʫʛʣʝʨʦʜʥʘʷ ʜʘʪʘ (6300Ñ100) ʠ ʝʝ ʚʦʟʤʦʞʥʳʝ ʢʘʣʠʙʨʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ (5080, 5220, 

5300, 5460 calBC) ʜʣʷ ʠʟʚʝʨʞʝʥʠʷ ʉʚʝʪʣʳʡ ʂʣʶʯ. ʇʦ ʧʨʦʛʨʘʤʤʝ Calib 3.10. [Bronk 

Ramsey, 2005]. ʇʦʷʩʥʝʥʠʷ ʩʤ. ʚ ʪʝʢʩʪʝ. 

  

Atmospheric data from Reimer et al (2004);OxCal v3.10 Bronk Ramsey (2005); cub r:5 sd:12 prob usp[chron]

5700CalBC 5600CalBC 5500CalBC 5400CalBC 5300CalBC

Calibrated date

 6300BP

 6400BP

 6500BP

 6600BP

 6700BP

 6800BP
R
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d

io
c

a
rb

o
n

d
e

te
rm

in
a
ti

o
n

R_Combine SCHERPUK : 6530Ñ20BP

  68.2% probability
    5515BC (68.2%) 5475BC

  95.4% probability
    5530BC (95.4%) 5470BC

 X2-Test: df=5 T=8.3(5% 11.1)

5480 ɺʉ
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ʩʦʛʣʘʩʥʦ [Мелекесцев и др., 2001] ï ʜʚʘ ʜʝʡʩʪʚʫʶʱʠʭ ʠ ʦʜʠʥ ʧʦʪʫʭʰʠʡ 

(ʊʘʙʣ. 1). ʂʨʦʤʝ ʪʦʛʦ, ʚʳʷʚʣʝʥʦ ʦʢʦʣʦ 30 ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ 

ʮʝʥʪʨʦʚ ʤʦʥʦʛʝʥʥʦʛʦ ʪʠʧʘ (ʊʘʙʣ. 2). ɻʦʣʦʮʝʥʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʩʪʨʘʪʦʚʫʣʢʘʥʦʚ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʵʢʩʧʣʦʟʠʷʤʠ ʪʝʬʨʳ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ 

ï ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʭ ʧʦʪʦʢʦʚ ʠ ʠʭ ʘʥʘʣʦʛʦʚ (ʍʘʥʛʘʨ, 

ʀʯʠʥʩʢʠʡ), ʠ ʚ ʧʦʜʯʠʥʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ï ʠʟʣʠʷʥʠʝʤ ʣʘʚ (ʀʯʠʥʩʢʠʡ). 

ʀʟʚʝʨʞʝʥʠʷ ʤʦʥʦʛʝʥʥʦʛʦ ʪʠʧʘ ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʰʣʘʢʦʚʳʝ (ʠʣʠ ʰʣʘʢʦ-ʣʘʚʦʚʳʝ) ʢʦʥʫʩ r ʠ ʣʘʚʦʚʳʝ 

ʧʦʪʦʢʠ. ʆʙʥʘʨʫʞʝʥ ʦʜʠʥ ʤʘʘʨ (ʉʚʝʪʣʳʡ ʂʣʶʯ) ʠ, ʚʦʟʤʦʞʥʦ ï ʪʫʬʦʚʦʝ 

ʢʦʣʴʮʦ, ʚʦʟʤʦʞʥʦ ï ʤʘʘʨ ʚʟʨʳʚʥʦʛʦ ʢʨʘʪʝʨʘ ʂʝʢʫʢ.  

ʈʘʩʧʦʣʦʞʝʥʠʝ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ, 

ʧʨʦʷʚʣʷʚʰʠʭ ʘʢʪʠʚʥʦʩʪʴ ʚ ʛʦʣʦʮʝʥʝ, ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 3. ɺ ʧʨʝʜʝʣʘʭ 

ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʤʦʣʦʜʦʡ ʚʫʣʢʘʥʠʟʤ ʧʨʠʫʨʦʯʝʥ ʢ ʩʢʣʦʥʘʤ ʠ ʧʦʜʥʦʞʠʷʤ 

ʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʤʘʩʩʠʚʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʢʨʫʧʥʳʝ ʩʪʨʘʪʦʚʫʣʢʘʥʳ, ʦʢʨʫʞʝʥʥʳʝ ʧʦʣʷʤʠ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ 

ʤʦʥʦʛʝʥʥʦʛʦ ʪʠʧʘ. ɻʦʣʦʮʝʥʦʚʳʝ ʮʝʥʪʨʳ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʜʝʚʷʪʠ 

ʨʘʟʨʦʟʥʝʥʥʳʭ ʤʘʩʩʠʚʘʭ (ʊʘʙʣ. 2). ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʤʘʩʩʠʚʦʚ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʧʨʦʷʚʣʷʣʘʩʴ ʛʦʣʦʮʝʥʦʚʘʷ 

ʘʢʪʠʚʥʦʩʪʴ, ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʜʚʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʘʨʝʘʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʚ ʧʨʝʜʝʣʘʭ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʂʘʤʯʘʪʢʠ (ʈʠʩ. 3). 

ʇʝʨʚʳʡ (çʚʦʩʪʦʯʥʳʡè) ï ʥʘʠʙʦʣʝʝ ʧʨʦʪʷʞʝʥʥʳʡ ï ʧʨʠʫʨʦʯʝʥ ʢ ʬʨʦʥʪʘʣʴʥʦʡ 

ʯʘʩʪʠ ʭʨʝʙʪʘ, ʠʤʝʝʪ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ ʠ ʦʭʚʘʪʳʚʘʝʪ ʨʘʡʦʥʳ ʦʪ 

ʤʘʘʨʘ ʉʚʝʪʣʳʡ ʂʣʶʯ ʥʘ ʶʛʝ ʜʦ ʢʦʥʫʩʘ ʊʦʙʝʣʴʮʝʥ ʥʘ ʩʝʚʝʨʝ. ɺʪʦʨʦʡ 

(çʟʘʧʘʜʥʳʡè), ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʚʫʣʢʘʥʳ ʍʘʥʛʘʨ, ʀʯʠʥʩʢʠʡ ʠ ʢʨʘʪʝʨ 

ʂʝʢʫʢ, ʠʤʝʝʪ ʩʝʚʝʨʦ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ ʠ ʧʨʠʫʨʦʯʝʥ ʢ ʟʘʧʘʜʥʳʤ 

ʦʪʨʦʛʘʤ ʶʞʥʦʡ ʯʘʩʪʠ ʭʨʝʙʪʘ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʦʣʦʮʝʥʦʚʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʥʘʩʣʝʜʫʝʪ ʢʘʢʠʝ-ʪʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʜʨʝʚʥʠʝ ʛʣʫʙʠʥʥʳʝ ʩʪʨʫʢʪʫʨʳ.  

ʉʨʘʚʥʝʥʠʝ ʘʨʝʘʣʦʚ ʛʦʣʦʮʝʥʦʚʦʛʦ ʠ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʵʪʘʧʦʚ 

ʚʫʣʢʘʥʠʟʤʘ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ (ʈʠʩ. 4) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ 

ʛʦʣʦʮʝʥʦʚʳʝ ʮʝʥʪʨʳ ʦʙʨʘʟʫʶʪʩʷ ʚʥʫʪʨʠ ʧʦʣʝʡ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ 

ʚʫʣʢʘʥʠʟʤʘ. ʇʨʠ ʵʪʦʤ ʤʘʩʰʪʘʙʳ ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʩʫʱʝʩʪʚʝʥʥʦ 

ʤʝʥʴʰʝ ʠ ʜʘʣʝʢʦ ʥʝ ʢʘʞʜʳʡ ʨʘʡʦʥ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʠʤʝʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʛʦʣʦʮʝʥʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ 

ʦʪʩʫʪʩʪʚʠʝ ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʚ ʨʘʡʦʥʝ ʢʘʣʴʜʝʨʳ ʋʢʩʠʯʘʥ, ʘ ʪʘʢʞʝ ʥʘ 

ʫʯʘʩʪʢʘʭ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʧʨʦʜʦʣʞʘʶʱʠʭ ʩʝʚʝʨʥʳʝ ʯʘʩʪʠ 

ʦʙʦʠʭ ʘʨʝʘʣʦʚ (çʚʦʩʪʦʯʥʦʛʦè ʠ çʟʘʧʘʜʥʦʛʦè) ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ. 

ɸʥʘʣʦʛʠʯʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʘʨʝʘʣʦʚ 

ʚʫʣʢʘʥʠʟʤʘ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʠ ʧʣʠʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. 
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ʊʘʙʣʠʮʘ 1 

ʍʨʦʥʦʣʦʛʠʷ ʛʦʣʦʮʝʥʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʪʨʘʪʦʚʫʣʢʘʥʦʚ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ 

 

ɺʫʣʢʘʥ 
ʂʦʦʨʜʠʥʘʪʳ 

ʚʝʨʰʠʥʳ, ʚʳʩʦʪʘ 

ʊʠʧ ʧʦʩʪʨʦʡʢʠ, ʩʪʘʪʫʩ 

 

ɺʦʟʨʘʩʪ, ʣʝʪ 

14
ʉ ʢʘʣʝʥʜʘʨʥʳʡ 

ʍ
ʘ
ʥ
ʛ
ʘ
ʨ

 

54Á 45' ʩ.ʰ. 

157Á 23' ʚ.ʜ. 

2000 ʤ 

ʇʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥ-

ʛʦʣʦʮʝʥʦʚʳʡ 

ʩʪʨʘʪʦʚʫʣʢʘʥ, 

ʜʝʡʩʪʚʫʶʱʠʡ; 

400 

1000 

2500 

4100 

6600 

6900 

7500 

8600 

9000 

10000 

1450 AD 

1010 AD 

600 AD 

2700 BC 

5550 BC 

5740 BC 

6400 BC 

7600 BC 

8250 BC 

9500 BC 

ʀ
ʯ
ʠ
ʥ
ʩ
ʢ
ʠ
ʡ

 

55Á 41' ʩ.ʰ. 

157Á 44' ʚ.ʜ.  

3607 ʤ 

ʇʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥ-

ʛʦʣʦʮʝʥʦʚʳʡ 

ʩʪʨʘʪʦʚʫʣʢʘʥ, 

ʜʝʡʩʪʚʫʶʱʠʡ; 

460 

700 

1500 

2300 

2500 

3000 

3600 

4200 

6500 

6700 

7000 

7300 

8000 

1440 AD 

1280 AD 

550 AD 

400 BC 

600 BC 

1230 BC 

1950 BC 

2810 BC 

5480 BC 

5630 BC 

5900 BC 

6180 BC 

6930 BC 

ʉ
ʧ
ʦ
ʢ
ʦ
ʡ
ʥ
ʳ
ʡ

 58
0
 08ô ʩ.ʰ.  

160
0
 49ô ʚ.ʜ.  

2170.6 ʤ 

ʇʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥ-

ʛʦʣʦʮʝʥʦʚʳʡ 

ʩʪʨʘʪʦʚʫʣʢʘʥ, ʧʦʪʫʭʰʠʡ; 

 

4600-4650 

4900-5300 

5700-5900 

6300 

7200-7300 

7800 

3100-3480 BC 

3700-4100 BC 

4530-4770 BC 

5300 BC 

6070-6180 BC 

6650 BC 

 

ʇʨʠʤʝʯʘʥʠʷ. ɺʦʟʨʘʩʪ 
14

C ʦʢʨʫʛʣʝʥʥʳʡ; ʢʘʣʝʥʜʘʨʥʳʡ ï ʧʦ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʤ ʧʠʢʘʤ 

ʢʘʣʠʙʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦ Oxcal 3.10 [Bronk Ramsey, 2005]. AD (Anno Domini) ï ʛʦʜʳ 

ʥʦʚʦʡ ʵʨʳ, BC (Bʝfor Crist) ï ʛʦʜʳ ʜʦ ʥʦʚʦʡ ʵʨʳ. 
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ʊʘʙʣʠʮʘ 2 

ʇʘʨʘʤʝʪʨʳ ʢʨʫʧʥʝʡʰʠʭ ʠʟʚʝʨʞʝʥʠʡ ʩʪʨʘʪʦʚʫʣʢʘʥʦʚ 

ʠ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʤʦʥʦʛʝʥʥʦʛʦ ʪʠʧʘ 

 

.

ʆʙʲʝʢʪ 

(ʠʟʚʝʨʞʝʥʠʝ) 

ʂʦʦʨʜʠʥʘʪʳ 

ʛʣʘʚʥʦʡ 

ʚʝʨʰʠʥʳ 

(ʠʩʪʦʢʘ) 

ʊʠʧʳ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ 

ɺʩʝʛʦ ʪʚʝʨʜʳʭ 

ʧʨʦʜʫʢʪʦʚ 

ʆʢʨʫʛʣʝʥʥʳʡ 

ʚʦʟʨʘʩʪ, ʣʝʪ 

ʆʙʲʝʤ, 

ʢʤ
3
 

ɺʝʩ, 

Ĭ 10
9
ʪ 

14
ʉ 

ʂʘʣʝʥ-

ʜʘʨʥʳʭ 

ʄʘʩʩʠʚ ʚʫʣʢʘʥʘ ʍʘʥʛʘʨ 

ʍʘʥʛʘʨ (ʍɻ) 54Á 45' ʩ.ʰ. 

157Á 23' ʚ.ʜ. 

2000 ʤ 

ʇʠʨʦʢʣʘʩʪʠʯʝʩʢʠʝ 

ʧʦʪʦʢʠ, ʪʝʬʨʘ, 

ʚʦʣʥʳ 

ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʛʦ 

ʦʙʣʘʢʘ 

14-15 15-16 6900 5740 BC 

ʀʯʠʥʩʢʠʡ ʚʫʣʢʘʥʠʯʝʩʢʠʡ ʤʘʩʩʠʚ 

ʀʯʠʥʩʢʠʡ 

(ʀʯ) 

55Á 39' ʩ.ʰ. 

157Á 42' ʚ.ʜ. 

2342 ʤ 

ʃʘʚʘ 2.16 4.97 460 1440 AD 

ʀʯʠʥʩʢʠʡ 

(ʀʏ) 

55Á 41' ʩ.ʰ. 

157Á 44' ʚ.ʜ. 

3607 ʤ 

Block-and-ash flow, 

ʚʦʣʥʳ 

ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʦʛʦ 

ʦʙʣʘʢʘ, ʪʝʬʨʘ, ʣʘʚʘ 

3,5 

8
,0

 -
8
,1

5
 

5,45-

5,95 

1
5
,1

5
 -

 1
5
,9

5
 

6500 5480 BC 

ʖʞʥʳʡ 

ʏʝʨʧʫʢ (ʖʏ) 

55Á 33' ʩ.ʰ. 

157Á 28' ʚ.ʜ., 

1868 ʤ 

ʃʘʚʘ, ʪʝʬʨʘ, 

ʰʣʘʢʦʚʳʡ ʢʦʥʫʩ  

2,5-

2,65 

5,2-

5,4 

6500 5480 BC 

ʉʝʚʝʚʨʥʳʡ 

ʏʝʨʧʫʢ (ʉʏ) 

55Á 36' ʩ.ʰ. 

157Á 38' ʚ.ʜ., 

1679 ʤ 

ʃʘʚʘ, ʪʝʬʨʘ, 

ʰʣʘʢʦʚʳʡ ʢʦʥʫʩ 
²2 4,5-

4,6 

6500 5480 BC 

ʂʦʟʳʨʝʚʩʢʠʡ ʭʨʝʙʝʪ 

ʤʘʘʨ ʉʚʝʪʣʳʡ 

ʂʣʶʯ (ʉʂ) 

55
ʦ
37ô ʩ.ʰ. 

159
ʦ
07ô ʚ.ʜ., 

262 ʤ 

ʊʝʬʨʘ, 

ʥʘʩʳʱʝʥʥʘʷ 

ʨʝʟʫʨʛʝʥʪʥʳʤ 

ʤʘʪʝʨʠʘʣʦʤ 

0,04-0,05 0,048-

0,065 

6200-

6400 

5190, 

5430, 

5600 BC 

ʄʘʩʩʠʚ ʚʫʣʢʘʥʘ ʂʝʢʫʢʥʘʡʩʢʦʛʦ 

ʂʨʘʪʝʨ ʂʝʢʫʢ 

(ʂʂ) 

56Á 34' ʩ.ʰ. 

158Á 02' ʚ.ʜ., 

728 ʤ 

ʊʝʬʨʘ, ʵʢʩʪʨʫʟʠʷ 0,08-0,1 0,16-0,21 ~7000 5850, 

5895, 

5970 BC 
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ʊʘʙʣʠʮʘ 2 (ʆʢʦʥʯʘʥʠʝ) 

 

ɺʫʣʢʘʥʠʯʝʩʢʠʡ ʤʘʩʩʠʚ ɸʣʥʝʡ-ʏʘʰʘʢʦʥʜʞʘ 

ʀʟʚʝʨʞʝʥʠʝʥʘ 

ɸʣʥʝʝ (ɸʃ) 

56
0 
41ô ʩ.ʰ.  

159
0 
38ô ʚ.ʜ. 

2598 ʤ (ʛ. 

ɸʣʥʝʡ) 

ʊʝʬʨʘ, 

ʥʘʩʳʱʝʥʥʘʷ 

ʨʝʟʫʨʛʝʥʪʥʳʤ 

ʤʘʪʝʨʠʘʣʦʤ 

- - 4000-

4200 

2570, 

2740, 

2830 BC 

ʇʦʪʦʢ ʨʝʢʠ ʃ. 

ɹʝʣʦʡ (ʃɹ) 

56Á
 
38' ʩ.ʰ. 

159Á43'ʚ.ʜ., 

1400 ʤ 

ʃʘʚʘ, ʪʝʬʨʘ, 

ʰʣʘʢʦʚʳʡ ʢʦʥʫʩ 

0,2-0,25 0,43-

0,56 

2600 800 BC 

ʂʠʨʝʫʥʩʢʠʡ 

ʧʦʪʦʢ (ʂʠʨ) 

56Á
 
41' ʩ.ʰ. 

159Á44' ʚ.ʜ., 

1400 ʤ 

ʃʘʚʘ, ʪʝʬʨʘ, 

ʰʣʘʢʦʚʳʡ ʢʦʥʫʩ 

~0,2 ~0,45 2600 800 BC 

ɺʫʣʢʘʥʠʯʝʩʢʠʡ ʤʘʩʩʠʚ ʉʝʜʘʥʢʠʥʩʢʦʛʦ ɼʦʣʘ 

ʊʝʨʧʫʢ * (ʊʇ) 57Á
 
12' ʩ.ʰ. 

159Á
 
50' ʚ.ʜ. 

ʃʘʚʘ, ʪʝʬʨʘ, 

ʰʣʘʢʦʚʳʡ ʢʦʥʫʩ 

~1.0* ~2,4 2800 940, 965 

BC 

ɺʦʨʦʪʘ * (ɺ) - ʃʘʚʘ, ʪʝʬʨʘ, 

ʰʣʘʢʦʚʳʡ ʢʦʥʫʩ 

2750 860, 900 

BC 

ʊʠʪʠʣʘ * (ʊʊ) 

 

57Á 24' ʩ.ʰ. 

160Á 07' ʚ.ʜ. 

ʃʘʚʘ, ʪʝʬʨʘ, 

ʰʣʘʢʦʚʳʡ ʢʦʥʫʩ 

2700 840, 895 

ɺʉ 

ʉʝʜʘʥʢʠʥʩʢʠʡ 

ʧʦʪʦʢ * (ʉʝʜ) 

57Á
 
19' ʩ.ʰ. 

160Á12' ʚ.ʜ., 

1600 ʤ 

ʃʘʚʘ, ʰʣʘʢʦ-

ʣʘʚʦʚʳʡ ʢʦʥʫʩ 

~1.9* ~4.6 ~8000 6880 ï

7050 BC 

ʉʝʜʘʥʢʠʥʩʢʠʡ 

ʜʦʣ * (ʉɼ) 

- ʃʘʚʘ, ʪʝʬʨʘ, 

ʰʣʘʢʦʚʳʝ 

ʢʦʥʫʩʳ (14 

ʮʝʥʪʨʦʚ) 

8700-

9300 

7600-

8600 BC 

8250 ɺʉ? 

ʆʟʝʨʥʦʚʩʢʠʡ ʧʦʪʦʢ 

ʆʟʝʨʥʦʚʩʢʠʡ 

ʧʦʪʦʢ (ʆɿ) 

57
0
 35ô ʩ.ʰ. 

160
0
 38ô ʚ.ʜ., 

964.5 ʤ 

ʃʘʚʘ, ʪʝʬʨʘ, 

ʰʣʘʢʦʚʳʡ ʢʦʥʫʩ 

3-4 6,32-

6,44 

9300-

8800 

7800-

8650 BC 

8280 ɺʉ? 

ɺʫʣʢʘʥʠʯʝʩʢʠʡ ʤʘʩʩʠʚ ʍʫʚʭʦʡʪʫʥ 

ʅʳʣʴʛʠʤʝʣʢʠʥ 

(ʅʳʣʴ) 

57
0
 58ô ʩ.ʰ. 

160
0
 39ô ʚ.ʜ., 

1621 ʤ 

ʃʘʚʘ, ʪʝʬʨʘ, 

ʰʣʘʢʦʚʳʝ 

ʢʦʥʫʩʳ 

2.5-3.5 5,28-

5,58 

~4500 3100, 

3200, 

3270 ɺʉ 

ɺʫʣʢʘʥʠʯʝʩʢʠʡ ʤʘʩʩʠʚ ʉʧʦʢʦʡʥʳʡ 

ʉʧʦʢʦʡʥʳʡ 

(ʉʇ) 

58
0
 08ô ʩ.ʰ. 

160
0
 49ô ʚ.ʜ. 

2170.6 ʤ 

ʪʝʬʨʘ ¢0,01 ¢0,013 ~4600 3360, 

3490 BC 

ʢʦʥʫʩ ʀʢʩ 

(ʀʢʩ) 

58
0
 10ô ʩ.ʰ. 

160
0
 48ô ʚ.ʜ., 

2127.5 ʤ 

ʃʘʚʘ, ʪʝʬʨʘ, 

ʰʣʘʢʦʚʳʡ ʢʦʥʫʩ 

0,20-

0,25 

0,44-

0,46 

~3900 2350,  

2470 BC 

ʊʦʙʝʣʴʮʝʥ 

(ʊʦʙ) 

58
0
 15ô ʩ.ʰ. 

160
0
 44ô ʚ.ʜ., 

831.8 ʤ 

ʃʘʚʘ, ʪʝʬʨʘ, 

ʰʣʘʢʦʚʳʡ ʢʦʥʫʩ 

0,20-

0,25 

0,44-

0,46 

~3800 2150, 

2200, 

2270  BC 

 

ʇʨʠʤʝʯʘʥʠʷ. ɺʝʩ ʧʦʨʦʜ ʨʘʩʩʯʠʪʘʥ ʩʦʛʣʘʩʥʦ [Поляк, Мелекесцев, 1981], ʩʯʠʪʘʷ ʦʙʲʝʤʥʳʡ 

ʚʝʩ (ʛ/ʩʤ
3
) ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʭ ʧʦʪʦʢʦʚ 1,0; ʪʝʬʨ r1,2-1,3; ʰʣʘʢʦʚʳʭ ʢʦʥʫʩʦʚ 1,6-1,7; ʣʘʚ r

ʘʥʜʝʟʠʜʘʮʠʪʦʚʦʡ 2,3; ʣʘʚ rʙʘʟʘʣʴʪʦʚʦʡ 2,4 ʛ/ʩʤ
3
. (*) ï ʜʘʥʥʳʝ ʧʦ [Дирксен, 2009], ʦʙʲʝʤ ʚ 

ʧʝʨʝʩʯʝʪʝ ʥʘ ʧʣʦʪʥʫʶ ʧʦʨʦʜʫ. ɺʦʟʨʘʩʪ ï ʩʤ. ʧʨʠʤʝʯʘʥʠʷ ʢ ʪʘʙʣ. 1. 
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ʈʠʩ. 3. ʂʘʨʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ 

ʂʘʤʯʘʪʢʠ, ʧʨʦʷʚʣʷʚʰʠʭ ʘʢʪʠʚʥʦʩʪʴ ʚ ʛʦʣʦʮʝʥʝ. ʅʘ ʚʨʝʟʢʘʭ: ɸ ï ʨʘʡʦʥʳ ʧʨʦʷʚʣʝʥʠʷ 

ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʂʘʤʯʘʪʢʠ, ʛʣʫʙʠʥʘ ʩʝʡʩʤʦ-ʬʦʢʘʣʴʥʦʛʦ ʩʣʦʷ ʧʦ [Gorbatov et al., 

1997], ʨʘʡʦʥ ʨʘʙʦʪ ʚʳʜʝʣʝʥ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʤ. ɹ ï ʩʦʩʪʦʷʥʠʝ ʠʟʫʯʝʥʥʦʩʪʠ ʛʦʣʦʮʝʥʦʚʦʛʦ 

ʚʫʣʢʘʥʠʟʤʘ ʂʘʤʯʘʪʢʠ ʥʘ 1997 ʛ. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1-2 ï ʩʪʨʘʪʦʚʫʣʢʘʥʳ, ʧʨʦʷʚʣʷʚʰʠʝ ʘʢʪʠʚʥʦʩʪʴ ʛʦʣʦʮʝʥʝ: 1 ï 

ʜʝʡʩʪʚʫʶʱʠʝ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʘʢʪʠʚʥʳʝ, 2 ï ʧʦʪʫʭʰʠʡ; 3 ï ʧʣʝʡʩʪʦʮʝʥʦʚʳʝ 

ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʤʘʩʩʠʚʳ; 4 ï ʤʦʥʦʛʝʥʥʳʝ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʮʝʥʪʨʳ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ 

ʛʦʣʦʮʝʥʝ: ʘ ï ʝʜʠʥʠʯʥʳʝ, ʙ ï 14 ʨʘʥʥʝʛʦʣʦʮʝʥʦʚʳʭ ʮʝʥʪʨʦʚ ʉʝʜʘʥʢʠʥʩʢʦʛʦ ɼʦʣʘ; 5 ï 

ʫʩʣʦʚʥʘʷ ʛʨʘʥʠʮʘ ʶʞʥʦʡ ʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʝʡ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ; 6 ï ʚʫʣʢʘʥʠʯʝʩʢʠʝ 

ʤʘʩʩʠʚʳ (ʣʦʢʘʣʴʥʳʝ ʘʨʝʘʣʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ); 7 ï ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʳʡ ʠ ʩʝʚʝʨʦ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʡ ʘʨʝʘʣʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ; 

8-9 ï ʛʨʫʧʧʳ ʩʫʙʩʠʥʭʨʦʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʠʟʚʝʨʞʝʥʠʡ: 8 ï ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ 

ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʤʘʩʩʠʚʘ (ʛʨʫʧʧʳ), 9 ï ʦʭʚʘʪʳʚʘʶʱʠʝ ʥʝʩʢʦʣʴʢʦ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʤʘʩʩʠʚʦʚ 

(ʩʫʧʝʨʛʨʫʧʧʳ): ʘ ï ʚʢʣʶʯʘʶʪ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʠ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ, ʙ ï ʪʦʣʴʢʦ 

ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ; 10 ï ʩʝʡʩʤʦʛʝʥʥʳʝ ʦʙʚʘʣʳ, ʚʙʣʠʟʠ ʚʫʣʢʘʥʘ ʍʘʥʛʘʨ ʩʝʡʩʤʦʛʝʥʥʘʷ 

ʪʝʨʨʘʩʘ. 

 

ɸʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʢʘʨʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ çʚʦʩʪʦʯʥʳʡè 

ʘʨʝʘʣ ʚʝʩʴʤʘ ʫʚʝʨʝʥʥʦ ʩʦʚʧʘʜʘʝʪ ʩ ʛʣʘʚʥʦʡ ʨʘʟʣʦʤʥʦʡ ʟʦʥʦʡ, ʚʳʜʝʣʷʝʤʦʡ ʚ 

ʧʨʝʜʝʣʘʭ ʭʨʝʙʪʘ ʧʦʜʘʚʣʷʶʱʠʤ ʙʦʣʴʰʠʥʩʪʚʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [Авдейко и др., 

2002, 2006; Селиверстов, 2009; Шанцер, Краевая, 1980; Эрлих, 1960 и др.]. 

ʕʪʘ ʟʦʥʘ ʦʪʚʝʯʘʝʪ ʧʦʣʦʞʝʥʠʶ ʤʠʦʮʝʥʦʚʦʛʦ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʦʷʩʘ 

ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ, ʩʫʱʝʩʪʚʦʚʘʚʰʝʛʦ ʥʘʜ ʟʦʥʦʡ ʩʫʙʜʫʢʮʠʠ, ʢʦʪʦʨʘʷ 

ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʚ 150-200 ʢʤ ʟʘʧʘʜʥʝʝ ʩʦʚʨʝʤʝʥʥʦʡ [Леглер, 1977; Шапиро, 

Ландер, 2003; Шапиро, Соловьев, 2009]. ʉʚʷʟʴ ʞʝ çʟʘʧʘʜʥʦʛʦè ʘʨʝʘʣʘ ʩ 

ʛʣʫʙʠʥʥʳʤʠ ʨʘʟʣʦʤʘʤʠ ʜʘʣʝʢʦ ʥʝ ʪʘʢ ʦʯʝʚʠʜʥʘ. ʆʜʥʘʢʦ ʪʨʫʜʥʦ 

ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʦʜʥʦʚʦʟʨʘʩʪʥʳʡ ʠ ʦʜʥʦʪʠʧʥʳʡ ʚʫʣʢʘʥʠʟʤ çʚʦʩʪʦʯʥʦʛʦè ʠ 

çʟʘʧʘʜʥʦʛʦè ʘʨʝʘʣʦʚ ʠʤʝʝʪ ʨʘʟʣʠʯʥʫʶ ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ. ʇʨʠ ʵʪʦʤ ʥʠ 

çʚʦʩʪʦʯʥʳʡè, ʥʠ çʟʘʧʘʜʥʳʡè ʘʨʝʘʣʳ ʥʝ ʠʤʝʶʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ 

ʩʦʦʪʚʝʪʩʪʚʠʡ ʩ ʩʠʩʪʝʤʦʡ ʦʩʥʦʚʥʳʭ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ, ʚʳʜʝʣʝʥʥʳʭ ɸ.ʀ. 

ʂʦʞʫʨʠʥʳʤ [Kozhurin et al., 2006]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʤʧʣʝʢʩʥʳʭ ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪ 

ʜʦʢʘʟʘʥʦ ʥʘʣʠʯʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʚ 

ʟʦʥʝ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʂʘʤʯʘʪʢʠ; ʦʧʨʝʜʝʣʝʥ ʚʦʟʨʘʩʪ ʚʩʝʭ ʢʨʫʧʥʝʡʰʠʭ 

ʠʟʚʝʨʞʝʥʠʡ. ɺʳʷʚʣʝʥʦ ʜʚʘ ʜʝʡʩʪʚʫʶʱʠʭ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʘʢʪʠʚʥʳʭ 

ʧʦʣʠʛʝʥʥʳʭ ʚʫʣʢʘʥʘ ʠ ʦʢʦʣʦ 30 ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ ʤʦʥʦʛʝʥʥʦʛʦ ʪʠʧʘ, 

ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʚ ʛʦʣʦʮʝʥʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʛʦʣʦʮʝʥʦʚʳʡ ʚʫʣʢʘʥʠʟʤ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʜʝʚʷʪʠ ʨʘʟʦʙʱʝʥʥʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʤʘʩʩʠʚʘʭ, ʢʦʪʦʨʳʝ 

ʦʙʨʘʟʫʶʪ ʣʠʥʝʡʥʦ ʚʳʪʷʥʫʪʳʝ ʘʨʝʘʣʳ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʠ ʩʝʚʝʨʦ-ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. 
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ʈʠʩ. 4.ʉʭʝʤʘʧʦʟʜʥʝʧʣʠʦʮʝʥ-ʛʦʣʦʮʝʥʦʚr ʭʚʫʣʢʘʥʠʯʝʩʢʠʭʧʦʣʝʡ

ʂʘʤʯʘʪʢʠ(ʧʦʜʘʥʥr ʤʢʘʨʪʠʨʦʚʘʥʠ̫ʀ.ɺ.ʄʝʣʝʢʝʩʮʝʚʘ) ʠʟ[Пономареваи

др., 2008] ʩʠʟʤʝʥʝʥʠ̫ʤʠʠʜʦʧʦʣʥʝʥʠ̫ʤʠʘʚʪʦʨʘ.

ɺʫʣʢʘʥʠʯʝʩʢʠʝʧʦʣ̫ʚʢʣʁʯʘʁʪʨrʭʣrʝʚʫʣʢʘʥʦʛʝʥʥrʝʦʪʣʦʞʝʥʠ̫ʧʦʜʥʦʞʠʡʚʫʣʢʘʥʦʚ.

1 - ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥ-ʛʦʣʦʮʝʥʦʚrʝʚʫʣʢʘʥʠʯʝʩʢʠʝʧʦʣ̫; 2 - ʧʦʟʜʥʝʧʣʠʦʮʝʥ-

ʩʨʝʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚrʝʚʫʣʢʘʥʠʯʝʩʢʠʝʧʦʣ̫; 3 - ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥ-ʛʦʣʦʮʝʥʦʚrʝ

ʠʛʥʠʤʙʨʠʪr ʠʧʝʤʟr; 4 - ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥ-ʛʦʣʦʮʝʥʦʚrʝʢʘʣɹʜʝʨr , ʚʤʝɦ ʘʁ ʠɦʝ

ʚʫʣʢʘʥr ; 5 ïʛʦʣʦʮʝʥʦʚrʝʚʫʣʢʘʥʠʯʝʩʢʠʝʮʝʥʪʨr ʠʘʨʝʘʣr ʤʥʦʛʦʚrʭʦʜʥʦʛʦʚʫʣʢʘʥʠʟʤʘ

ʉʨʝʜʠʥʥʦʛʦʭʨʝʙʪʘ, ʥʘʟʚʘʥʠ̫ʮʝʥʪʨʦʚʠʘʨʝʘʣʦʚʚrʜʝʣʝʥr ʞʠʨʥrʤ ʨhʠʬʪʦʤʠ

ʧʦʜʯʝʨʢʥʫʪr .
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ɿʘʱʠʱʘʝʤʦʝ ʧʦʣʦʞʝʥʠʝ 2. Установлено, что крупнейшие извержения 

подчиняются строгим пространственно-временным закономерностям 

проявления. Это выражается в группировании событий, которое 

характеризуется направленной миграцией вулканизма. 

В пределах одного вулканического массива несколько извержений 

могут происходить субодновременно или с небольшим временным 

интервалом (до 100 лет). При этом вулканические центры расположены 

цепочкой и активизируются последовательно в северном направлении. Такие 

короткоживущие цепочки выделяются в качестве групп. Их протяженность 

не превышает 30 км. Кремнекислотность пород внутри единичной группы 

также последовательно увеличивается к северу. Группы могут быть 

ориентированы как в северо-восточном, так и в северо-западном 

направлении. 

Вулканические извержения и сейсмогенные обвалы, зафиксированные в 

нескольких разрозненных вулканических массивах, могут образовывать и 

долгоживущие (до 1000 лет) цепочки протяженностью до 250 км. Они 

выделены в супергруппы. Для них также характерна последовательная 

активизация центров в северном направлении. Супергруппы имеют 

простирание как северо-восточное, так и северо-западное; закономерные 

изменения состава пород не обнаружены. 

Для голоцена Срединного хребта выявлен эффект направленной 

миграции вулканической активности: извержения вулканических центров, 

формирующих группы и супергруппы, во всех случаях происходят 

последовательно с юга на север.  

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʫʣʢʘʥʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ ʠ ʢʘʣʠʙʨʦʚʢʘ 

ʜʘʪ (ʧʝʨʝʭʦʜ ʢ ʢʘʣʝʥʜʘʨʥʦʤʫ ʣʝʪʦʠʩʯʠʩʣʝʥʠʶ) ʧʦʟʚʦʣʠʣʠ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ 

ʭʨʦʥʦʣʦʛʠʶ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʛʦʣʦʮʝʥʘ (ʈʠʩ. 5в). ʂʘʢ ʚʠʜʥʦ ʥʘ 

ʨʠʩʫʥʢʘʭ 5а ʠ 5б, ʜʠʥʘʤʠʢʘ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ çʚʦʩʪʦʯʥʦʛʦè ʠ 

çʟʘʧʘʜʥʦʛʦè ʘʨʝʘʣʦʚ ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ ʨʘʟʣʠʯʠʷ. ɺ çʟʘʧʘʜʥʦʤè ʘʨʝʘʣʝ 

ʚʫʣʢʘʥʠʟʤ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʘʢʪʠʚʥʦʩʪʠ ʩʪʨʘʪʦʚʫʣʢʘʥʦʚ 

ʀʯʠʥʩʢʠʡ ʠ ʍʘʥʛʘʨ. ʄʦʥʦʛʝʥʥʳʝ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʮʝʥʪʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʧʦʜʯʠʥʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʵʪʦ: ʰʣʘʢʦʚʳʝ ʢʦʥʫʩʳ ʩ ʣʘʚʦʚʳʤʠ ʧʦʣʷʤʠ ʖʞʥʳʡ 

ʠ ʉʝʚʝʨʥʳʡ ʏʝʨʧʫʢ, ʘ ʪʘʢʞʝ ʪʫʬʦʚʦʝ ʢʦʣʴʮʦ ʢʨʘʪʝʨʘ ʂʝʢʫʢ. ʇʨʦʷʚʣʝʥʠʷ 

ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʦʪʯʝʪʣʠʚʦ ʪʷʛʦʪʝʶʪ ʢ ʢʨʫʧʥʳʤ ʫʝʜʠʥʝʥʥʳʤ 

ʧʦʣʠʛʝʥʥʳʤ ʚʫʣʢʘʥʘʤ ʧʣʠʦʮʝʥ-ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ (ʚʫʣʢʘʥʠʯʝʩʢʠʝ 

ʤʘʩʩʠʚʳ ʍʘʥʛʘʨ, ʀʯʠʥʩʢʠʡ, ʂʝʢʫʢʥʘʡʩʢʠʡ). ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʛʣʘʚʥʳʤʠ 

ʵʨʫʧʪʠʚʥʳʤʠ ʮʝʥʪʨʘʤʠ ʦʪʜʝʣʴʥʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʤʘʩʩʠʚʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 

100 ʢʤ. ʕʨʫʧʪʠʚʥʘʷ ʠʩʪʦʨʠʷ ʩʪʨʘʪʦʚʫʣʢʘʥʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʫʙʩʠʥʭʨʦʥʥʳʤʠ ʧʝʨʠʦʜʘʤʠ ʘʢʪʠʚʠʟʘʮʠʠ (ʨʘʥʥʝ- ʠ ʧʦʟʜʥʝʛʦʣʦʮʝʥʦʚʳʤ), 

ʢʦʪʦʨʳʝ ʨʘʟʜʝʣʝʥʳ ʧʝʨʠʦʜʦʤ ʧʦʢʦʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 2500-3000 ʣʝʪ. 

ʂʨʫʧʥʝʡʰʝʝ ʠʟʚʝʨʞʝʥʠʝ ʦʪʜʝʣʴʥʦʛʦ ʚʫʣʢʘʥʘ ʧʨʠʫʨʦʯʝʥʦ ʢ ʦʢʦʥʯʘʥʠʶ ʝʛʦ 

ʨʘʥʥʝʛʦʣʦʮʝʥʦʚʦʛʦ ʧʝʨʠʦʜʘ ʘʢʪʠʚʠʟʘʮʠʠ. ʕʪʠ (ʢʨʫʧʥʝʡʰʠʝ) ʠʟʚʝʨʞʝʥʠʷ 

ʧʨʝʜʚʘʨʷʶʪʩʷ ʧʘʣʝʦʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ (ʪʝʨʨʘʩʳ, ʦʙʚʘʣʳ) ʚʙʣʠʟʠ  
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ʈʠʩ. 5. ɻʦʣʦʮʝʥʦʚʘʷ ʚʫʣʢʘʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʟʦʥʳ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʂʘʤʯʘʪʢʠ. 

а ï çʟʘʧʘʜʥʳʡè ʘʨʝʘʣ, б ï çʚʦʩʪʦʯʥʳʡè ʘʨʝʘʣ, в ï ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʧʨʦʜʦʣʴʥʳʡ ʧʨʦʬʠʣʴ 

ʚʩʝʡ ʟʦʥʳ ʚ ʮʝʣʦʤ. 

ʅʘʜ ʧʨʦʬʠʣʝʤ в ʫʢʘʟʘʥʦ ʧʦʣʦʞʝʥʠʝ çʚʦʩʪʦʯʥʦʛʦè (ʉɺ) ʠ çʟʘʧʘʜʥʦʛʦè (ʉʉɺ) 

ʘʨʝʘʣʦʚ ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ; ʧʦʜ ʧʨʦʬʠʣʝʤ б ʠ в ï ʫʩʣʦʚʥʘʷ ʛʨʘʥʠʮʘ ʶʞʥʦʡ ʠ 

ʩʝʚʝʨʥʦʡ ʯʘʩʪʝʡ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʩʦʛʣʘʩʥʦ ʨʠʩ. 3. 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1 ï ʵʪʘʧ ʘʢʪʠʚʠʟʘʮʠʠ ʩʪʨʘʪʦʚʫʣʢʘʥʘ, ʪʝʤʥʳʝ ʧʦʣʦʩʳ ï 

ʝʜʠʥʠʯʥʳʝ ʠʟʚʝʨʞʝʥʠʷ, ʯʝʨʥʳʝ ï ʢʨʫʧʥʝʡʰʠʝ ʠʟʚʝʨʞʝʥʠʷ, ʩʘʤʘʷ ʜʣʠʥʥʘʷ ʯʝʨʥʘʷ ʧʦʣʦʩʘ ï 

ʩʘʤʦʝ ʩʠʣʴʥʦʝ ʚ ʛʦʣʦʮʝʥʝ ʠʟʚʝʨʞʝʥʠʝ ʜʘʥʥʦʛʦ ʩʪʨʘʪʦʚʫʣʢʘʥʘ; 2-3 ï ʠʟʚʝʨʞʝʥʠʷ ʤʦʥʦʛʝʥʥʦʛʦ 

ʪʠʧʘ: 2 ï ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ 
14
ʉ ʚʦʟʨʘʩʪʦʤ, 3 ï ʚʦʟʨʘʩʪ ʩ ʜʦʚʝʨʠʪʝʣʴʥʳʤ ʠʥʪʝʨʚʘʣʦʤ ʧʦ 

ʪʝʬʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ; 4 ï ʩʝʡʩʤʦʛʝʥʥʳʝ ʦʙʚʘʣʳ, ʚʙʣʠʟʠ ʚʫʣʢʘʥʘ ʍʘʥʛʘʨ 

ʩʝʡʩʤʦʛʝʥʥʘʷ ʪʝʨʨʘʩʘ. ɾʠʨʥʳʝ ʣʠʥʠʠ ï ʛʨʫʧʧʳ ʠ ʩʫʧʝʨʛʨʫʧʧʳ (ʩʤ. ʜʘʣʝʝ ʚ ʪʝʢʩʪʝ). 

ʀʟʚʝʨʞʝʥʠʷ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ: ʍɻ ï ʚʫʣʢʘʥ ʍʘʥʛʘʨ 5740 BC; ʖʏ ï ʖʞʥʳʡ 

ʏʝʨʧʫʢ; ʉʏ ï ʉʝʚʝʨʥʳʡ ʏʝʨʧʫʢ; ʀʏ ï ʚʫʣʢʘʥ ʀʯʠʥʩʢʠʡ 5480 BC; ʀʯ ï ʚʫʣʢʘʥ ʀʯʠʥʩʢʠʡ 

1440 AD; ʉʂ ï ʉʚʝʪʣʳʡ ʂʣʶʯ; ʂʂ ï ʢʨʘʪʝʨ ʂʝʢʫʢ; ʏʐʂ ï ʤʘʩʩʠʚ ʏʘʰʘʢʦʥʜʞʘ; ʃɹ ï 

ʧʦʪʦʢ ʨ. ʃʝʚʦʡ ɹʝʣʦʡ; ʂʠʨ ï ʂʠʨʝʫʥʩʢʠʡ ʧʦʪʦʢ; ɸʃ ï ʢʨʘʪʝʨ ʥʘ ʚʫʣʢʘʥʝ ɸʣʥʝʡ; ʊʇ ï 

ʊʝʨʧʫʢ; ɺ ï ɺʦʨʦʪʘ; ʊʊ ï ʊʠʪʠʣʘ; ʉʝʜ ï ʉʝʜʘʥʢʠʥʩʢʠʡ ʧʦʪʦʢ; ʉɼ ï ʉʝʜʘʥʢʠʥʩʢʠʡ ɼʦʣ; ʆɿ 

ï ʆʟʝʨʥʦʚʩʢʠʡ ʧʦʪʦʢ; ʅʳʣʴ ï ʅʳʣʴʛʠʤʝʣʢʠʥ; ʉʇ ï ʚʫʣʢʘʥ ʉʧʦʢʦʡʥʳʡ 3360-3490 BC; ʀʢʩ 

ï ʢʦʥʫʩ ʀʢʩ; ʊʦʙ ï ʊʦʙʝʣʴʮʝʥ. 

 

ʵʨʫʧʪʠʚʥʦʛʦ ʮʝʥʪʨʘ. ɺʦʟʨʘʩʪ ʵʪʠʭ ʩʦʙʳʪʠʡ (ʢʨʫʧʥʝʡʰʝʝ ʠʟʚʝʨʞʝʥʠʝ ʠ 

ʟʘʚʝʨʰʝʥʠʝ ʨʘʥʥʝʛʦʣʦʮʝʥʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ çʤʦʣʦʜʝʝʪè ʩ ʶʛʘ ʥʘ 

ʩʝʚʝʨ (ʖʖɿ-ʉʉɺ), ʦʙʨʘʟʫʷ ʩʚʦʝʦʙʨʘʟʥʳʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʪʨʝʥʜ 

ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʂʨʫʧʥʝʡʰʝʝ ʠʟʚʝʨʞʝʥʠʝ ʚʫʣʢʘʥʘ ʀʯʠʥʩʢʦʛʦ (ʀʏ) 

ʧʨʝʜʚʘʨʷʝʪʩʷ ʩʫʙʩʠʥʭʨʦʥʥʳʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤʠ ʠʟʚʝʨʞʝʥʠʷʤʠ ʤʦʥʦʛʝʥʥʳʭ 

ʮʝʥʪʨʦʚ ʖʞʥʳʡ ʠ ʉʝʚʝʨʥʳʡ ʏʝʨʧʫʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʶʛʦ-ʟʘʧʘʜʥʦʤ 

ʧʦʜʥʦʞʠʠ ʚʫʣʢʘʥʘ. ʇʨʠʯʝʤ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʩʫʙʩʠʥʭʨʦʥʥʘʷ ʘʢʪʠʚʠʟʘʮʠʷ ʪʨʝʭ 

ʮʝʥʪʨʦʚ (ʖʏ, ʉʏ, ʀʏ) ʧʨʦʠʩʭʦʜʠʪ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ. ʕʪʦ ʩʪʨʦʝʥʥʦʝ ʩʫʙʩʠʥʭʨʦʥʥʦʝ 

ʠʟʚʝʨʞʝʥʠʝ ʚ ʨʘʡʦʥʝ ʀʯʠʥʩʢʦʛʦ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʤʘʩʩʠʚʘ, ʧʦ-ʚʠʜʠʤʦʤʫ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʝʜʠʥʳʡ ʠʤʧʫʣʴʩ ʵʥʜʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʤʦʞʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʝʜʠʥʳʡ ʵʧʠʟʦʜ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ 

ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʘʟʥʠʮʝ ʚ ʦʙʲʝʤʘʭ ʢʨʫʧʥʝʡʰʠʭ ʠʟʚʝʨʞʝʥʠʡ ʚʫʣʢʘʥʘ ʍʘʥʛʘʨ 

(14-15 ʢʤ
3
) ʠ ʀʯʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ (8 ʢʤ

3
), ʩʫʤʤʘʨʥʳʡ ʚʝʩ ʧʨʦʜʫʢʪʦʚ ʵʪʠʭ 

ʠʟʚʝʨʞʝʥʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚ ʠ ʩʦʩʪʘʚʣʷʝʪ ʚ ʪʦʤ ʠ ʜʨʫʛʦʤ ʩʣʫʯʘʝ 15-

16Ĭ10
9
ʪ (ʊʘʙʣ. 2). ɼʘʥʥʳʡ ʬʘʢʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʚʥʦʡ ʤʦʱʥʦʩʪʠ 

ʦʙʩʫʞʜʘʝʤʳʭ ʩʦʙʳʪʠʡ. ʀʟʚʝʨʞʝʥʠʷ ʍɻ ʠ ʖʏ+ʉʏ+ʀʏ ï ʩʘʤʳʝ ʤʦʱʥʳʝ 

ʠʟʚʝʨʞʝʥʠʷ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʚ ʛʦʣʦʮʝʥʝ. 

ɺʫʣʢʘʥʠʟʤ çʚʦʩʪʦʯʥʦʛʦè ʘʨʝʘʣʘ ʧʨʝʜʩʪʘʚʣʝʥ ʠʟʚʝʨʞʝʥʠʷʤʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʦʥʦʛʝʥʥʦʛʦ ʪʠʧʘ, ʢʦʪʦʨʳʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʦʙʨʘʟʫʶʪ ʮʝʧʦʯʢʠ ʚʙʣʠʟʠ ʢʨʫʧʥʝʡʰʠʭ (> 2500 ʤ) ʛʦʨʥʳʭ ʚʝʨʰʠʥ (ɸʣʥʝʡ, 

ʏʘʰʘʢʦʥʜʞʘ, ɻʦʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʍʫʚʭʦʡʪʫʥ, ʉʧʦʢʦʡʥʳʡ). ɺ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ 

ʭʨʝʙʪʘ ʛʦʣʦʮʝʥʦʚʳʝ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʮʝʥʪʨʳ ʫʜʘʣʝʥʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʦʙʳʯʥʦ ʥʘ 

30-50 ʢʤ. ʉʨʝʜʠ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʢ ʷʚʥʦ ʧʨʝʦʙʣʘʜʘʶʪ ʰʣʘʢʦʚʳʝ 

ʢʦʥʫʩʳ ʠ ʣʘʚʦʚʳʝ ʧʦʪʦʢʠ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ (ʊʘʙʣ. 2) ʝʜʠʥʠʯʥʳʭ 

ʠʟʚʝʨʞʝʥʠʡ ʧʨʠʥʘʜʣʝʞʘʪ ʆʟʝʨʥʦʚʩʢʦʤʫ ʧʦʪʦʢʫ (ʨʘʥʥʠʡ ʛʦʣʦʮʝʥ) ʠ 

ʚʫʣʢʘʥʠʯʝʩʢʦʤʫ ʮʝʥʪʨʫ ʅʳʣʴʛʠʤʝʣʢʠʥ (ʩʨʝʜʥʠʡ ʛʦʣʦʮʝʥ). ʀʟʚʝʨʞʝʥʠʷ 

ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʛʦʣʦʮʝʥʘ ʩʫʱʝʩʪʚʝʥʥʦ ʩʣʘʙʝʝ (ʊʘʙʣ. 2). 
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ʆʙʨʘʟʦʚʘʥʠʝ ʛʨʫʧʧ ʠ ʩʫʧʝʨʛʨʫʧʧ. ɼʣʷ ʛʦʣʦʮʝʥʦʚʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ 

ʠʩʪʦʨʠʠ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʭʘʨʘʢʪʝʨʥʦ ʛʨʫʧʧʠʨʦʚʘʥʠʝ ʠʟʚʝʨʞʝʥʠʡ: 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʥʘʧʨʘʚʣʝʥʥʘʷ (ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ) ʘʢʪʠʚʠʟʘʮʠʷ 

ʙʣʠʟʨʘʩʧʦʣʦʞʝʥʥʳʭ (ʤʘʢʩʠʤʫʤ 30 ʢʤ) ʮʝʥʪʨʦʚ, ʬʠʢʩʠʨʫʶʱʘʷʩʷ ʚ ʫʟʢʠʡ 

ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ (ʠʥʦʛʜʘ ʩʫʙʩʠʥʭʨʦʥʥʦ) (ʈʠʩ. 5в ʠ 6а). ɺʦ ʚʩʝʭ 

ʚʳʜʝʣʝʥʥʳʭ ʩʣʫʯʘʷʭ ʘʢʪʠʚʠʟʘʮʠʷ ʥʘʯʠʥʘʝʪʩʷ ʩ ʙʦʣʝʝ ʶʞʥʦʛʦ ʮʝʥʪʨʘ ʛʨʫʧʧʳ. 

ɿʘʬʠʢʩʠʨʦʚʘʥʳ ʜʚʝ ʧʘʨʳ (ʣʘʚʦʚʳʝ ʧʦʪʦʢʠ ʨ. ʃ. ɹʝʣʦʡ Ÿ ʂʠʨʝʫʥʩʢʠʡ; ʢʦʥʫʩ 

ʀʢʩ Ÿ ʊʦʙʝʣʴʮʝʥ), ʘ ʪʘʢʞʝ ʜʚʘ ʩʣʫʯʘʷ ʩʪʨʦʝʥʥʳʭ ʠʟʚʝʨʞʝʥʠʡ (ʖʏ Ÿ ʉʏ Ÿ 

ʀʏ, ʊʝʨʧʫʢ Ÿ ɺʦʨʦʪʘ Ÿ ʊʠʪʠʣʘ). ɻʨʫʧʧʳ ʠʤʝʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʘʨʘ ʖʏ Ÿ ʉʏ, ʥʘʭʦʜʷʱʘʷʩʷ ʚ 

çʟʘʧʘʜʥʦʤè ʘʨʝʘʣʝ, ʢʦʪʦʨʳʡ ʩʘʤ ʠʤʝʝʪ ʩʝʚʝʨʦ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ 

ʧʨʦʩʪʠʨʘʥʠʝ. ʀ ʪʦʣʴʢʦ ʛʨʫʧʧʘ ʢʦʥʫʩ ʀʢʩ Ÿ ʊʦʙʝʣʴʮʝʥ ʠʤʝʝʪ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ. ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʩʣʫʯʘʝ 

ʛʨʫʧʧʠʨʦʚʘʥʠʷ (ʧʘʨʳ ʠʣʠ ʪʨʦʡʢʠ), ʢʨʝʤʥʝʢʠʩʣʦʪʥʦʩʪʴ ʧʦʨʦʜ ʦʪʜʝʣʴʥʳʭ 

ʮʝʥʪʨʦʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʘʢʞʝ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ (ʈʠʩ. 6б). 

ɺʳʷʚʣʝʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʚʝʱʝʩʪʚʘ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʜʥʦʟʥʘʯʥʦʛʦ ʦʙʲʷʩʥʝʥʠʷ ʥʝ 

ʠʤʝʝʪ, ʥʦ ʟʘʩʣʫʞʠʚʘʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʨʫʧʧʘ ï ʵʪʦ 

ʮʝʧʦʯʢʘ (ʜʦ 30 ʢʤ) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʠʟʚʝʨʞʝʥʠʡ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʤʘʩʩʠʚʘ ʩʫʙʦʜʥʦʚʨʝʤʝʥʥʦ 

ʠʣʠ ʩ ʥʝʙʦʣʴʰʠʤ ʚʨʝʤʝʥʥʳʤ ʠʥʪʝʨʚʘʣʦʤ (ʜʦ 100 ʣʝʪ). ɻʨʫʧʧʳ ʤʦʛʫʪ 

ʩʦʩʪʦʷʪʴ ʠʟ ʜʚʫʭ ʠʣʠ ʪʨʝʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ, ʢʦʪʦʨʳʝ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʘʢʪʠʚʠʟʠʨʫʶʪʩʷ ʚ ʩʝʚʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ; ʧʨʠ ʵʪʦʤ 

ʢʨʝʤʥʝʢʠʩʣʦʪʥʦʩʪʴ ʧʦʨʦʜ ʚʥʫʪʨʠ ʛʨʫʧʧʳ ʪʘʢʞʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ.  

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪ ʪʘʢʞʝ ʜʘʪʠʨʦʚʘʣʠʩʴ ʠ ʦʪʣʦʞʝʥʠʷ ʦʙʚʘʣʦʚ (ʈʠʩ. 5а-в). 

ʆʢʘʟʘʣʦʩʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʦʙʚʘʣʦʚ ï ʪʘʢʞʝ ʢʘʢ ʠ ʮʝʥʪʨʳ ʤʦʣʦʜʦʛʦ 

ʚʫʣʢʘʥʠʟʤʘ ï ʧʨʠʫʨʦʯʝʥʳ ʢ ʩʢʣʦʥʘʤ ʠ ʧʦʜʥʦʞʠʷʤ ʧʣʝʡʩʪʦʮʝʥʦʚʳʭ 

ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʤʘʩʩʠʚʦʚ. ʇʨʠ ʵʪʦʤ ʧʦʣʦʚʠʥʘ ʠʟʫʯʝʥʥʳʭ ʦʙʚʘʣʦʚ 

ʨʘʩʧʦʣʦʞʝʥʘ ʚ 1-5 ʢʤ ʦʪ ʛʦʣʦʮʝʥʦʚʳʭ ʵʨʫʧʪʠʚʥʳʭ ʮʝʥʪʨʦʚ ʠ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ 

ʦʙʚʘʣʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʝʜʚʘʨʷʶʪ ʠʟʚʝʨʞʝʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ ʠʭ ʩʝʡʩʤʦʛʝʥʥʫʶ ʧʨʠʨʦʜʫ. ɺʝʩʴʤʘ ʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʙʚʘʣʦʚ ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʥʘ ʪʘʢʦʡ ʙʦʣʴʰʦʡ 

ʪʝʨʨʠʪʦʨʠʠ, ʟʘʩʪʘʚʠʣʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ. 

ʅʘʠʙʦʣʝʝ ʤʘʩʰʪʘʙʥʳʝ ʠʟʚʝʨʞʝʥʠʷ ʩʪʨʘʪʦʚʫʣʢʘʥʦʚ ʍʘʥʛʘʨʘ ʠ 

ʀʯʠʥʩʢʦʛʦ (ʍɻ, ʀʏ), ʤʦʥʦʛʝʥʥʳʝ ʮʝʥʪʨʳ ʖʞʥʳʡ ʠ ʉʝʚʝʨʥʳʡ ʏʝʨʧʫʢ (ʖʏ, 

ʉʏ), ʧʨʝʜʚʘʨʷʶʱʠʝ ʠʭ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʠ ʩʨʝʜʥʝʛʦʣʦʮʝʥʦʚʳʡ ʦʙʚʘʣ ʚ 

ʂʝʢʫʢʥʘʡʩʢʦʤ ʤʘʩʩʠʚʝ ʬʦʨʤʠʨʫʶʪ ʥʘʧʨʘʚʣʝʥʥʳʡ ʪʨʝʥʜ ʵʥʜʦʛʝʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʦʭʚʘʪʳʚʘʶʱʠʡ ʩʨʘʟʫ ʪʨʠ ʨʘʟʨʦʟʥʝʥʥʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʤʘʩʩʠʚʘ 

çʟʘʧʘʜʥʦʛʦ ʘʨʝʘʣʘè (ʈʠʩ. 5а). ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʦʙʲʝʢʪʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʘʢʪʠʚʠʟʠʨʫʶʪʩʷ ʚ ʩʝʚʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʪ.ʝ. ʦʙʨʘʟʫʶʪ çʛʠʛʘʥʪʩʢʫʶè ʛʨʫʧʧʫ 

(ʩʫʧʝʨʛʨʫʧʧʫ), ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʷʝʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟʨʦʟʥʝʥʥʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ 

ʤʘʩʩʠʚʦʚ, ʬʠʢʩʠʨʫʝʪʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (ʦʢʦʣʦ 800 ʣʝʪ)   



30 

  

Si
O2

, ʤ
ʘʩ
ʩ.%

ʙ 1

ʖʏ

ʉʏ

ʀʏ

ʃɹ
ʂʠʨ

ʊʇ

ʅr ʣʴ

ʀʢʩ

ʊʦʙ

5 10 15ʢʤ2025ʢʤ

50

52

54

60

56

62

58

64

66

ʊʊ
ɺ

51015 0

ʂʝʢʫʢʥʘʡʩʢʠʡʀʯʠʥʩʢʠʡ

20 40

ʖʏ ʉʏ

ʀʏ

2

4

6

0
ʥ.ʵ.

ʜʦ ʥ.ʵ.

ʪr
ʩ̫
ʯ

 ʣ
ʝʪ

 

8

ʚ
60 80 100

ʍʘʥʛʘʨ

120 140 160 180 200

ʂʂ

ʉʉɺ

2

4

6

0

ʀʯʠʥʩʢʠʡ

ʥ.ʵ.

ʜʦ ʥ.ʵ.

ʪr
ʩ̫
ʯ
 ʣ
ʝʪ

 

1020

ʖʏ ʉʏ

ʀʏ

ʘ
ʉɺ

ɸʣʥʝʡʩʢʠʡ ʉʝʜʘʥʢʠʥʩʢʠʡ

10 20 10 00

ʃɹ ʂʠʨ
ʊʇ ɺ ʊʊ

ʅʳʣʴ

ʀʢʩ

ʊʦʙ
2

4

0

ʉʧʦʢʦʡʥʳʡ

10 3 ʢʤ0 

ʍʫʚʭʦʡʪʫʥ

ʛ

20

ʉɺ ʉʉɿ

ʈʠʩ. 6. ɻʨʫʧʧʠʨʦʚʘʥʠʝ ʩʫʙʩʠʥʭʨʦʥʥʳʭ ʠʟʚʝʨʞʝʥʠʡ. 

 



31 

ʈʠʩ. 6. ɻʨʫʧʧʠʨʦʚʘʥʠʝ ʩʫʙʩʠʥʭʨʦʥʥʳʭ ʠʟʚʝʨʞʝʥʠʡ. ʎʚʝʪʳʤ ʬʦʥʦʤ ʩʭʝʤʘʪʠʯʝʩʢʠ 

ʧʦʢʘʟʘʥʳ ʛʨʘʥʠʮʳ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʤʘʩʩʠʚʦʚ. ʇʨʦʯʠʝ ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʠ ʩʦʢʨʘʱʝʥʠʷ 

ʩʤ. ʥʘ ʨʠʩ. 5. 

а. ʆʙʨʘʟʦʚʘʥʠʝ ʛʨʫʧʧ ʚ ʧʨʝʜʝʣʘʭ ʦʪʜʝʣʴʥʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʤʘʩʩʠʚʦʚ. 

б. ʀʟʤʝʥʝʥʠʝ ʢʨʝʤʥʝʢʠʩʣʦʪʥʦʩʪʠ ʧʦʨʦʜ ʚʥʫʪʨʠ ʛʨʫʧʧ. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1 ï 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʙʨʦʩ ʟʥʘʯʝʥʠʡ ʢʨʝʤʥʝʢʠʩʣʦʪʥʦʩʪʠ ʜʣʷ ʝʜʠʥʠʯʥʦʛʦ ʮʝʥʪʨʘ ʧʦ [Певзнер, 

2010; Volynets et al., 2010]. 

в. ʉʫʧʝʨʛʨʫʧʧʘ çʟʘʧʘʜʥʦʛʦè ʘʨʝʘʣʘ. ɾʝʣʪʳʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʠ ï ʩʘʤʳʝ ʩʠʣʴʥʳʝ 

ʠʟʚʝʨʞʝʥʠʷ ʩʪʨʘʪʦʚʫʣʢʘʥʦʚ. 

г. ʉʫʧʝʨʛʨʫʧʧʘ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ çʚʦʩʪʦʯʥʦʛʦè ʘʨʝʘʣʘ. 

 

 

ʠ ʠʤʝʝʪ ʧʨʦʪʷʞʝʥʥʦʩʪʴ 200 ʢʤ. ɿʘʢʦʥʦʤʝʨʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʦʚ 

ʠʟʚʝʨʞʝʥʥʳʭ ʧʦʨʦʜ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʥʘ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʧʨʦʬʠʣʝ (ʈʠʩ. 5в), ʛʜʝ ʜʣʷ ʶʞʥʦʡ ʯʘʩʪʠ ʭʨʝʙʪʘ ʩʦʚʤʝʱʝʥʳ 

ʜʘʥʥʳʝ ʧʦ çʟʘʧʘʜʥʦʤʫè ʠ çʚʦʩʪʦʯʥʦʤʫè ʘʨʝʘʣʘʤ, ʥʘ ʪʦʣʴʢʦ ʯʪʦ ʚʳʜʝʣʝʥʥʳʡ 

ʪʨʝʥʜ ʣʦʞʘʪʩʷ ʠʟʚʝʨʞʝʥʠʝ ʤʘʘʨʘ ʉʚʝʪʣʳʡ ʂʣʶʯ (ʉʂ) ʠ ʩʨʝʜʥʝʛʦʣʦʮʝʥʦʚʳʡ 

ʦʙʚʘʣ ʚʦʩʪʦʯʥʳʭ ʩʢʣʦʥʦʚ ʤʘʩʩʠʚʘ ʏʘʰʘʢʦʥʜʞʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ 

ʩʫʧʝʨʛʨʫʧʧʫ ʚ ʶʞʥʦʡ ʯʘʩʪʠ çʚʦʩʪʦʯʥʦʛʦè ʘʨʝʘʣʘ (ʈʠʩ. 5б), ʧʨʦʷʚʣʷʚʰʫʶʩʷ 

ʩʠʥʭʨʦʥʥʦ ʩ ʩʫʧʝʨʛʨʫʧʧʦʡ çʟʘʧʘʜʥʦʛʦè ʘʨʝʘʣʘ (ʈʠʩ. 5в). 

ɺʝʩʴʤʘ ʧʨʠʤʝʯʘʪʝʣʴʥʦ ʧʦʣʦʞʝʥʠʝ ʨʘʥʥʝʛʦʣʦʮʝʥʦʚʳʭ ʦʙʚʘʣʦʚ, 

ʜʘʪʠʨʦʚʘʥʥʳʭ ʚ ʨʘʡʦʥʝ ʤʘʘʨʘ ʉʚʝʪʣʳʡ ʂʣʶʯ, ʢʘʣʴʜʝʨʳ ʋʢʩʠʯʘʥ ʠ ʚ 

ʂʝʢʫʢʥʘʡʩʢʦʤ ʤʘʩʩʠʚʝ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʦʙʨʘʟʫʶʪ ʥʘʧʨʘʚʣʝʥʥʳʡ ʪʨʝʥʜ, 

ʚʳʜʝʣʷʝʤʳʡ ʪʦʣʴʢʦ ʧʦ ʩʝʡʩʤʠʯʝʩʢʠʤ ʜʘʥʥʳʤ (ʈʠʩ. 5в). ʅʘ ʢʘʨʪʝ ʚʠʜʥʦ (ʈʠʩ. 

3), ʯʪʦ ʦʙʚʘʣʳ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʚ ʨʘʟʨʦʟʥʝʥʥʳʭ ʤʘʩʩʠʚʘʭ, ʬʦʨʤʠʨʫʶʪ 

ʩʫʧʝʨʛʨʫʧʧʫ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. 

ɽʱʝ ʜʚʝ ʥʝʙʦʣʴʰʠʝ ʩʫʧʝʨʛʨʫʧʧʳ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ 

ʭʨʝʙʪʘ: ʅʳʣʴʛʠʤʝʣʢʠʥ Ÿ ʢʦʥʫʩ ʀʢʩ ʠ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, 

ʨʘʥʥʝʛʦʣʦʮʝʥʦʚʳʝ ʢʦʥʫʩʘ ʉʝʜʘʥʢʠʥʩʢʦʛʦ ɼʦʣʘ Ÿ ʆʟʝʨʥʦʚʩʢʠʡ ʧʦʪʦʢ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʧʝʨʛʨʫʧʧʳ ï ʵʪʦ ʛʠʛʘʥʪʩʢʠʝ ʮʝʧʦʯʢʠ (ʜʦ 250 ʢʤ) ʠʟ 

ʢʨʫʧʥʝʡʰʠʭ ʠʟʚʝʨʞʝʥʠʡ ʠ ʩʝʡʩʤʦʛʝʥʥʳʭ ʦʙʚʘʣʦʚ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʷʶʪ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟʨʦʟʥʝʥʥʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʤʘʩʩʠʚʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (ʜʦ 1000 ʣʝʪ). ʉʫʧʝʨʛʨʫʧʧʳ ʤʦʛʫʪ ʠʤʝʪʴ ʧʨʦʩʪʠʨʘʥʠʝ 

ʢʘʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ, ʪʘʢ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ; ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʘʢʪʠʚʠʟʘʮʠʷ 

ʮʝʥʪʨʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʩʝʚʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ; ʟʘʢʦʥʦʤʝʨʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʩʦʩʪʘʚʘ ʧʦʨʦʜ ʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʳ. 

ɻʣʘʚʥʘʷ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʛʨʫʧʧʦʡ ʠ ʩʫʧʝʨʛʨʫʧʧʦʡ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʛʨʫʧʧʫ ʩʦʩʪʘʚʣʷʶʪ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʮʝʥʪʨʳ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʢʦʤʧʘʢʪʥʦ (ʜʦ 30 

ʢʤ) ʠ ʩʫʙʩʠʥʭʨʦʥʥʦ (ʠʣʠ ʩ ʦʯʝʥʴ ʥʝʙʦʣʴʰʠʤ ʚʨʝʤʝʥʥʳʤ ʧʨʦʤʝʞʫʪʢʦʤ ï ʜʦ 

100 ʣʝʪ), ʩʫʧʝʨʛʨʫʧʧʘ ʞʝ ʦʭʚʘʪʳʚʘʝʪ ʩʦʙʳʪʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʨʘʟʦʙʱʝʥʥʳʭ ʤʘʩʩʠʚʘʭ (ʜʦ 250 ʢʤ) ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (ʜʦ 

1000 ʣʝʪ). ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʪʨʦʡʢʘ ʠʟʚʝʨʞʝʥʠʡ ʅʳʣʴʛʠʤʝʣʢʠʥ Ÿ ʀʢʩ Ÿ 

ʊʦʙʝʣʴʮʝʥ (ʈʠʩ. 5в) ʥʘʯʠʥʘʝʪʩʷ ʢʘʢ ʩʫʧʝʨʛʨʫʧʧʘ (ʨʘʟʥʳʝ ʤʘʩʩʠʚʳ) ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʟʘʪʝʤ ʧʨʦʜʦʣʞʘʝʪʩʷ ʢʘʢ ʛʨʫʧʧʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ 

ʧʨʦʩʪʠʨʘʥʠʷ (ʈʠʩ. 3) ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 1000 ʣʝʪ. ɼʘʥʥʳʡ ʧʨʠʤʝʨ 
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ʧʦʜʯʝʨʢʠʚʘʝʪ ʛʝʥʝʪʠʯʝʩʢʦʝ ʝʜʠʥʩʪʚʦ ʧʨʦʮʝʩʩʘ (ʧʨʦʮʝʩʩʦʚ), ʧʨʠʚʦʜʷʱʝʛʦ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʛʨʫʧʧ ʠ ʩʫʧʝʨʛʨʫʧʧ. 

ʉʫʙʩʠʥʭʨʦʥʥʦʝ ʥʘʯʘʣʦ ʧʦʟʜʥʝʛʦʣʦʮʝʥʦʚʳʭ ʧʝʨʠʦʜʦʚ ʘʢʪʠʚʠʟʘʮʠʠ 

ʩʪʨʘʪʦʚʫʣʢʘʥʦʚ ʍʘʥʛʘʨ ʠ ʀʯʠʥʩʢʠʡ ʪʘʢʞʝ ʤʦʞʝʪ ʦʙʨʘʟʦʚʳʚʘʪʴ ʩʫʧʝʨʛʨʫʧʧʫ, 

ʥʘ ʨʠʩ. 5а,в ʦʥʘ ʧʦʢʘʟʘʥʘ ʧʫʥʢʪʠʨʥʦʡ ʣʠʥʠʝʡ.  

ʅʘʧʨʘʚʣʝʥʥʘʷ ʤʠʛʨʘʮʠʷ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʆʧʠʩʘʥʥʳʡ 

ʵʬʬʝʢʪ ʛʨʫʧʧʠʨʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʦʷʚʣʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʵʧʠʟʦʜʦʚ 

ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʩʧʝʨʚʘ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʶʞʥʳʭ ʯʘʩʪʷʭ 

ʦʪʜʝʣʴʥʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʤʘʩʩʠʚʦʚ, ʘ ʟʘʪʝʤ ʚ ʙʦʣʝʝ ʩʝʚʝʨʥʳʭ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʫʶ ʥʘʧʨʘʚʣʝʥʥʫʶ ʘʢʪʠʚʠʟʘʮʠʶ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʮʝʥʪʨʦʚ 

ʚʥʫʪʨʠ ʛʨʫʧʧ ʠ ʩʫʧʝʨʛʨʫʧʧ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʥʘʧʨʘʚʣʝʥʥʫʶ 

ʤʠʛʨʘʮʠʶ ʵʥʜʦʛʝʥʥʦʡ ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ 

ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʨʘʩʩʪʦʷʥʠʝ, ʥʘ 

ʢʦʪʦʨʦʤ ʬʠʢʩʠʨʫʝʪʩʷ ʤʠʛʨʘʮʠʷ ʚʥʫʪʨʠ ʝʜʠʥʠʯʥʦʡ ʛʨʫʧʧʳ ʠʣʠ ʩʫʧʝʨʛʨʫʧʧʳ, 

ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʤʦʱʥʦʩʪʠ ʵʥʜʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʠʥʠʮʠʠʨʫʶʱʠʭ 

ʧʝʨʚʠʯʥʫʶ ʚʩʧʳʰʢʫ ʚʫʣʢʘʥʠʟʤʘ. ʕʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʢʦʩʚʝʥʥʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʩʫʧʝʨʛʨʫʧʧʘ, ʥʘʯʠʥʘʶʱʘʷʩʷ ʩ ʠʟʚʝʨʞʝʥʠʷ ʍɻ (ʈʠʩ. 

5в), ʥʝ ʪʦʣʴʢʦ ʥʘʠʙʦʣʝʝ ʧʨʦʪʷʞʝʥʥʘʷ, ʥʦ ʦʥʘ ʝʱʝ ʤʘʨʢʠʨʫʝʪʩʷ ʩʘʤʳʤʠ 

ʢʨʫʧʥʦʦʙʲʝʤʥʳʤʠ ʠʟʚʝʨʞʝʥʠʷʤʠ (ʍɻ, ʖʏ+ʉʏ+ʀʏ).  

ɿʥʘʷ ʚʦʟʨʘʩʪ ʠʟʚʝʨʞʝʥʠʡ ʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʮʝʥʪʨʘʤʠ 

ʚʥʫʪʨʠ ʛʨʫʧʧ ʠ ʩʫʧʝʨʛʨʫʧʧ, ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʩʢʦʨʦʩʪʴ ʥʘʧʨʘʚʣʝʥʥʦʡ 

ʤʠʛʨʘʮʠʠ. 

Супергруппа южной части хребта. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʚʫʣʢʘʥʘʤʠ 

Хангар и Ичинский ʦʢʦʣʦ 100 ʢʤ. ʈʘʟʥʠʮʘ ʚ ʚʦʟʨʘʩʪʝ ʢʨʫʧʥʝʡʰʠʭ 

ʠʟʚʝʨʞʝʥʠʡ ʍɻ ʠ ʀʏ 5738 BC ï 5480 BC = 258 ʣʝʪ (ʊʘʙʣ. 2). ʇʨʠ ʵʪʠʭ 

ʧʘʨʘʤʝʪʨʘʭ ʩʢʦʨʦʩʪʴ ʤʠʛʨʘʮʠʠ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ 100 ʢʤ : 258 ʣʝʪ = 0,387 

ʢʤ/ʛʦʜ. ʆʜʥʘʢʦ, ʢʘʢ ʫʢʘʟʳʚʘʣʦʩʴ ʚʳʰʝ, ʢʨʫʧʥʝʡʰʝʝ ʠʟʚʝʨʞʝʥʠʝ ʀʯʠʥʩʢʦʛʦ 

ʚʫʣʢʘʥʘ ʧʨʝʜʚʘʨʷʣʦʩʴ ʠʟʚʝʨʞʝʥʠʷʤʠ ʜʚʫʭ ʙʣʠʟʢʦʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʤʦʥʦʛʝʥʥʳʭ ʮʝʥʪʨʦʚ. ʕʪʦ ʩʪʨʦʝʥʥʦʝ ʠʟʚʝʨʞʝʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʩʫʙʩʠʥʭʨʦʥʥʦ, 

ʘ ʠʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ ʥʝ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʚʦʟʨʘʩʪ 

ʢʘʞʜʦʛʦ ʠʟ ʪʨʝʭ ʠʟʚʝʨʞʝʥʠʡ, ʧʦʵʪʦʤʫ ʤʳ ʚʳʥʫʞʜʝʥʳ ʧʨʠʥʠʤʘʪʴ ʦʜʠʥ ʠ ʪʦʪ 

ʞʝ ʚʦʟʨʘʩʪ ʜʣʷ ʚʩʝʭ ʪʨʝʭ ʠʟʚʝʨʞʝʥʠʡ (ʖʞʥʳʡ ʏʝʨʧʫʢ, ʉʝʚʝʨʥʳʡ ʏʝʨʧʫʢ, 

ʀʯʠʥʩʢʠʡ ʚʫʣʢʘʥ). ɸʢʪʠʚʠʟʘʮʠʷ ʢʘʯʘʣʘʩʴ ʩ ʢʦʥʫʩʘ Южный Черпук (5480 

BC), ʢʦʪʦʨʳʡ ʫʜʘʣʝʥ ʦʪ ʚʫʣʢʘʥʘ Хангар ʥʘ 90 ʢʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʢʦʨʦʩʪʴ 

ʤʠʛʨʘʮʠʠ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ 90 ʢʤ : 258 ʣʝʪ = 0,349 ʢʤ/ʛʦʜ. ʊ.ʦ. ʩʢʦʨʦʩʪʴ 

ʤʠʛʨʘʮʠʠ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʥʫʪʨʠ ʩʫʧʝʨʛʨʫʧʧʳ, ʥʘʯʠʥʘʶʱʝʡʩʷ ʩ 

ʠʟʚʝʨʞʝʥʠʷ ʍɻ, ʩʦʩʪʘʚʣʷʣʘ 0,35 ʠʣʠ 0,39 ʢʤ/ʛʦʜ, ʪ.ʝ. ʦʢʦʣʦ 0,4 ʢʤ/ʛʦʜ. 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʧʦʜʩʯʠʪʘʥʘ ʩʢʦʨʦʩʪʴ ʤʠʛʨʘʮʠʠ ʚʫʣʢʘʥʠʯʝʩʢʦʡ 

ʘʢʪʠʚʠʟʘʮʠʠ ʜʣʷ ʚʳʜʝʣʝʥʥʳʭ ʛʨʫʧʧ ʠ ʩʫʧʝʨʛʨʫʧʧ (ʊʘʙʣ. 3). 
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ʊʘʙʣʠʮʘ 3 

ʉʢʦʨʦʩʪʴ ʥʘʧʨʘʚʣʝʥʥʦʡ ʤʠʛʨʘʮʠʠ ʛʦʣʦʮʝʥʦʚʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ 

ʚ ʧʨʝʜʝʣʘʭ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʂʘʤʯʘʪʢʠ 

 

ɻʨʫʧʧʘ 

(ʩʫʧʝʨʛʨʫʧʧʘ) 

ɼʘʪʠʨʦʚʘʥʥʳʝ 

ʠʟʚʝʨʞʝʥʠʷ 

ʈʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ 

ʮʝʥʪʨʘʤʠ, 

ʢʤ 

ʈʘʟʥʠʮʘ ʚ 

ʚʦʟʨʘʩʪʝ 

ʠʟʚʝʨʞʝʥʠʡ, 

ʣʝʪ 

ʉʢʦʨʦʩʪʴ 

ʤʠʛʨʘʮʠʠ, 

ʢʤ/ʛʦʜ 

ʉʫʧʝʨʛʨʫʧʧʘ ʶʞʥʦʡ 

ʯʘʩʪʠ ʭʨʝʙʪʘ 

ʍʘʥʛʘʨ 5738 BC Ÿ 

ʖʞʥʳʡ ʏʝʨʧʫʢ Ÿ 

ʀʯʠʥʩʢʠʡ 5480 BC 

90-100 258 0,4 

(0,35-0,39) 

ʇʦʟʜʥʝʛʦʣʦʮʝʥʦʚʘʷ 

ʛʨʫʧʧʘ 

ʉʝʜʘʥʢʠʥʩʢʦʛʦ ɼʦʣʘ 

ʊʝʨʧʫʢ 940, 965 ɺʉ Ÿ 

ɺʦʨʦʪʘ 860, 900 ɺʉ Ÿ 

ʊʠʪʠʣʘ 840 ɺʉ 

28 100-125 0,2-0,3 

(0,22-0,28) 

ʉʨʝʜʥʝʛʦʣʦʮʝʥʦʚʘʷ 

ʛʨʫʧʧʘ ʤʘʩʩʠʚʘ 

ʉʧʦʢʦʡʥʦʛʦ 

ʂʦʥʫʩ ʀʢʩ 2470 ɺʉ Ÿ 

ʊʦʙʝʣʴʮʝʥ 2200 ɺʉ 

12 270 0,04 

ʇʦʟʜʥʝʛʦʣʦʮʝʥʦʚʘʷ 

ʛʨʫʧʧʘ ʤʘʩʩʠʚʘ 

ɸʣʥʝʡ-ʏʘʰʘʢʦʥʜʞʘ 

ʃʘʚʦʚʳʝ ʧʦʪʦʢʠ ʨ. ʃʝʚʦʡ 

ɹʝʣʦʡ Ÿ ʂʠʨʝʫʥʩʢʠʡ 

800 ɺʉ 

7 <20 0,35 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʨʫʧʥʝʡʰʠʝ ʠʟʚʝʨʞʝʥʠʷ 

ʧʦʜʯʠʥʷʶʪʩʷ ʩʪʨʦʛʠʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ 

ʧʨʦʷʚʣʝʥʠʷ. ɺ ʛʦʣʦʮʝʥʦʚʦʡ ʠʩʪʦʨʠʠ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʚʳʜʝʣʝʥʳ ʥʝʩʢʦʣʴʢʦ 

ʛʨʫʧʧ ʠ ʩʫʧʝʨʛʨʫʧʧ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʥʘʧʨʘʚʣʝʥʥʦʡ ʤʠʛʨʘʮʠʝʡ 

ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺ ʨʘʟʥʦʝ ʚʨʝʤʷ ʠ ʚ ʨʘʟʥʳʭ 

ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʤʘʩʩʠʚʘʭ ʥʘʧʨʘʚʣʝʥʠʝ ʤʠʛʨʘʮʠʠ ʦʩʪʘʚʘʣʦʩʴ ʥʝʠʟʤʝʥʥʳʤ (ʩ 

ʶʛʘ ʥʘ ʩʝʚʝʨ), ʘ ʩʢʦʨʦʩʪʴ ʤʦʛʣʘ ʦʪʣʠʯʘʪʴʩʷ ʥʘ ʧʦʨʷʜʦʢ ʦʪ 0,04 ʜʦ 0,4 ʢʤ/ʛʦʜ. 

ʅʘ ʨʠʩ. 5в ʚʠʜʥʦ, ʯʪʦ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʨʦʡʢʠ ʠʟʚʝʨʞʝʥʠʡ ʅʳʣʴʛʠʤʝʣʢʠʥ Ÿ 

ʀʢʩ Ÿ ʊʦʙʝʣʴʮʝʥ ʚʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʫʛʦʣ ʥʘʢʣʦʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʚʨʝʤʝʥʥʳʭ ʪʨʝʥʜʦʚ, ʦʙʲʝʜʠʥʷʶʱʠʭ ʛʨʫʧʧʳ ʠ ʩʫʧʝʨʛʨʫʧʧʳ, ʧʦʯʪʠ 

ʦʜʠʥʘʢʦʚʳʡ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʝʦʙʣʘʜʘʶʱʠʝ ʩʢʦʨʦʩʪʠ 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʤʠʛʨʘʮʠʠ ʩʦʩʪʘʚʣʷʣʠ 0,2-0,4 ʢʤ/ʛʦʜ. 

 

ɿʘʱʠʱʘʝʤʦʝ ʧʦʣʦʞʝʥʠʝ 3. Начало образования групп и супергрупп, в 

том числе выделяемых по сейсмогенным обвалам, маркируют десять 

импульсов эндогенной активности. Хронологически импульсы образуют 

пять пар, проявляющихся с периодичностью в 2.5 тысячи лет. При этом 

временной интервал, разделяющий импульсы одной пары, составляет около 

300 лет. Первый импульс единичной пары всегда проявляется в более 

северных, а второй – в более южных районах хребта; таким образом, для 

всех пяти пар импульсов фиксируется направленная миграция активности, 

ориентированная к югу.  

ʇʦʩʢʦʣʴʢʫ ʛʨʫʧʧʳ ʠ ʩʫʧʝʨʛʨʫʧʧʳ ʩʦʩʪʦʷʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ 

ʠʟʚʝʨʞʝʥʠʡ, ʪʦ, ʩʫʤʤʠʨʫʷ ʚʝʩ ʧʨʦʜʫʢʪʦʚ ʝʜʠʥʠʯʥʳʭ ʠʟʚʝʨʞʝʥʠʡ, ʤʦʞʥʦ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʵʪʘʧʦʚ ʛʨʫʧʧʠʨʦʚʘʥʠʷ. ʅʘʯʘʣʦ 

ʵʪʠʭ ʵʪʘʧʦʚ ʭʨʦʥʦʣʦʛʠʯʝʩʢʠ ʙʫʜʝʪ ʩʦʚʧʘʜʘʪʴ ʩ ʚʦʟʨʘʩʪʦʤ ʠʟʚʝʨʞʝʥʠʷ, 
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ʥʘʯʠʥʘʶʱʝʛʦ ʢʦʥʢʨʝʪʥʫʶ ʛʨʫʧʧʫ (ʩʫʧʝʨʛʨʫʧʧʫ). ʕʪʘʧʳ, ʚʳʜʝʣʷʝʤʳʝ ʧʦ 

ʩʝʡʩʤʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʦʣʴʢʦ ʧʦ ʚʦʟʨʘʩʪʫ. ɺʦʟʨʘʩʪ ʥʘʯʘʣʘ 

ʨʘʥʥʝʛʦʣʦʮʝʥʦʚʳʭ ʧʝʨʠʦʜʦʚ ʘʢʪʠʚʠʟʘʮʠʠ ʩʪʨʘʪʦʚʫʣʢʘʥʦʚ ʥʦʩʠʪ ʫʩʣʦʚʥʳʡ 

ʭʘʨʘʢʪʝʨ, ʪ.ʢ. ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠ ʩʦʭʨʘʥʥʦʩʪʴʶ 

ʇʇʏ ʚ ʢʦʥʢʨʝʪʥʳʭ ʨʘʡʦʥʘʭ. ɺʳʰʝʧʨʠʚʝʜʝʥʥʳʡ ʧʨʠʥʮʠʧ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠ 

ʧʦʩʪʨʦʝʥʠʠ ʛʨʘʬʠʢʘ ʭʨʦʥʦʣʦʛʠʠ ʛʦʣʦʮʝʥʦʚʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 

ʧʨʝʜʝʣʘʭ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ (ʈʠʩ. 7). ʂʨʦʤʝ ʦʪʯʝʪʣʠʚʦ ʚʳʨʘʞʝʥʥʦʡ 

ʘʩʠʥʭʨʦʥʥʦʩʪʠ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʶʞʥʦʡ ʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʝʡ ʭʨʝʙʪʘ, ʥʘ 

ʜʘʥʥʦʤ ʛʨʘʬʠʢʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʠ ʥʝʩʢʦʣʴʢʦ ʠʥʠʮʠʘʣʴʥʳʭ ʠʤʧʫʣʴʩʦʚ 

ʘʢʪʠʚʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ çʥʘʯʠʥʘʶʪè ʬʦʨʤʠʨʦʚʘʪʴ ʛʨʫʧʧʳ. ʇʝʨʚʳʡ ʠʤʧʫʣʴʩ (I) 

ʤʘʨʢʠʨʫʝʪʩʷ ʨʘʥʥʝʛʦʣʦʮʝʥʦʚʳʤʠ ʠʟʚʝʨʞʝʥʠʷʤʠ ʉʝʜʘʥʢʠʥʩʢʦʛʦ ɼʦʣʘ + 

ʆʟʝʨʥʦʚʩʢʠʡ ʧʦʪʦʢ. ɺʪʦʨʦʡ (II ) ï ʦʙʚʘʣʘʤʠ ʛ. ʀʨʘʢʘʥ ʚʙʣʠʟʠ ʤʘʘʨʘ ʉʚʝʪʣʳʡ 

ʂʣʶʯ + ʦʙʚʘʣ ʵʢʩʪʨʫʟʠʠ ʋʢʠʯʘʥ + ʨʘʥʥʝʛʦʣʦʮʝʥʦʚʳʡ ʦʙʚʘʣ ʚ ʂʝʢʫʢʥʘʡʩʢʦʤ 

ʤʘʩʩʠʚʝ. ʊʨʝʪʠʡ (III ) ï ʠʟʚʝʨʞʝʥʠʝʤ ʢʨʘʪʝʨʘ ʂʝʢʫʢ. ʏʝʪʚʝʨʪʳʡ (IV ) ï 

ʠʟʚʝʨʞʝʥʠʝʤ ʍɻ + ʩʫʧʝʨʛʨʫʧʧʘ ʶʞʥʦʡ ʯʘʩʪʠ ʭʨʝʙʪʘ. ʇʷʪʳʡ (V) ï ʠʟʚʝʨʞʝʥʠʝʤ 

ʅʳʣʴʛʠʤʝʣʢʠʥ + ʛʨʫʧʧʘ ʀʢʩ Ÿ ʊʦʙʝʣʴʮʝʥ. ʐʝʩʪʦʡ (VI ) ï ʠʟʚʝʨʞʝʥʠʷʤʠ, 

ʩʚʷʟʘʥʥʳʤʠ ʩ ʥʘʯʘʣʦʤ ʧʦʟʜʥʝʛʦʣʦʮʝʥʦʚʳʭ ʧʝʨʠʦʜʦʚ ʘʢʪʠʚʠʟʘʮʠʠ 

ʩʪʨʘʪʦʚʫʣʢʘʥʦʚ ʍʘʥʛʘʨ ʠ ʀʯʠʥʩʢʠʡ. ʉʝʜʴʤʦʡ (VII ) ï ʥʘʯʘʣʦʤ ʘʢʪʠʚʠʟʘʮʠʠ 

ʢʦʥʫʩʦʚ ʊʝʨʧʫʢ + ɺʦʨʦʪʘ + ʊʠʪʠʣʘ. ɺʦʩʴʤʦʡ (VIII ) ï ʠʟʚʝʨʞʝʥʠʷʤʠ ʚ ʤʘʩʩʠʚʝ 

ɸʣʥʝʡ (ʨ. ʃ. ɹʝʣʘʷ + ʂʠʨʝʫʥʩʢʠʡ). ɼʝʚʷʪʳʡ (IX ) ï ʧʦʩʣʝʜʥʝʝ ʠʟʚʝʨʞʝʥʠʝ 

ʀʯʠʥʩʢʦʛʦ ʚʫʣʢʘʥʘ (ʀʯ) ʩ ʠʟʣʠʷʥʠʝʤ ʢʨʫʧʥʦʛʦ ʣʘʚʦʚʦʛʦ ʧʦʪʦʢʘ. ɼʝʩʷʪʳʡ (ʍ) ï 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʳʡ ʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦʩʣʝʜʥʠʡ ï ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʩʚʝʜʝʥʠʡ ʉ.ʇ. ʂʨʘʰʝʥʠʥʥʠʢʦʚʘ [Крашенинников, 1949], ʢʦʪʦʨʳʡ 

ʦʧʠʩʘʣ ʩʠʣʴʥʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ, ʧʨʦʠʟʦʰʝʜʰʝʝ ʚ 1740 ʛ. ʶʞʥʝʝ ʚʫʣʢʘʥʘ 

ʀʯʠʥʩʢʦʛʦ. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʠʥʠʮʠʘʣʴʥʳʝ ʠʤʧʫʣʴʩʳ 

ʧʨʦʷʚʣʷʣʠʩʴ ʩʫʙʩʠʥʭʨʦʥʥʳʤʠ ʧʘʨʘʤʠ (ʈʠʩ. 7, ʩʣʝʚʘ ʦʪ ʰʢʘʣʳ). ɺ ʩʨʝʜʥʝʤ ʜʣʷ 

ʚʩʝʛʦ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʧʘʨʥʳʝ ʠʤʧʫʣʴʩʳ ʬʠʢʩʠʨʫʶʪʩʷ ʯʝʨʝʟ ʜʚʝ ʩ ʧʦʣʦʚʠʥʦʡ 

ʪʳʩʷʯʠ ʣʝʪ. ʀʥʪʝʨʚʘʣ ʞʝ ʚʨʝʤʝʥʠ, ʨʘʟʜʝʣʷʶʱʠʡ ʜʚʘ ʠʤʧʫʣʴʩʘ ʦʜʥʦʡ ʧʘʨʳ 

ʦʢʦʣʦ 300 (150-500) ʣʝʪ. ɽʩʣʠ ʧʨʠʥʷʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ II ʠ ʍ ʠʤʧʫʣʴʩʦʚ, 

ʚʳʜʝʣʷʝʤʳʭ ʪʦʣʴʢʦ ʧʦ ʩʝʡʩʤʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʤʦʞʥʦ 

ʛʦʚʦʨʠʪʴ ʦʙ ʠʤʧʫʣʴʩʘʭ ʵʥʜʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʚʳʨʘʞʘʶʱʠʭʩʷ ʚ ʟʘʢʦʥʦʤʝʨʥʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʧʨʦʷʚʣʝʥʠʷʭ, ʢʘʢ ʚʫʣʢʘʥʠʟʤʘ, ʪʘʢ ʠ ʩʝʡʩʤʠʢʠ. 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʤʧʫʣʴʩʳ ʦʜʥʦʡ ʧʘʨʳ 

ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʩʦʙʳʪʠʡ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʭʨʝʙʪʘ ʥʦ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʘʨʳ 

VŸVI ʠʤʧʫʣʴʩʦʚ, ʚʥʫʪʨʠ ʦʜʥʦʛʦ ʘʨʝʘʣʘ. ʇʨʠ ʵʪʦʤ ʚʪʦʨʳʝ ʠʤʧʫʣʴʩʳ 

ʝʜʠʥʠʯʥʦʡ ʧʘʨʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʚʩʝʛʜʘ ʧʨʦʷʚʣʷʶʪʩʷ ʶʞʥʝʝ, ʯʝʤ ʧʝʨʚʳʝ (ʈʠʩ. 

7, ʚʨʝʟʢʘ). ʇʦʜʦʙʥʦʝ ʧʦʚʝʜʝʥʠʝ ʪʘʢʞʝ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ 

ʥʘʧʨʘʚʣʝʥʥʫʶ ʤʠʛʨʘʮʠʶ (ʢ ʶʛʫ). ɺ ʩʨʝʜʥʝʤ ʜʣʷ ʚʩʝʭ ʧʘʨ ʠʤʧʫʣʴʩʦʚ ʩʢʦʨʦʩʪʴ 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʤʠʛʨʘʮʠʠ 0,4-0,6 ʢʤ/ʛʦʜ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʨʘʟʙʨʦʩʝ ʟʥʘʯʝʥʠʡ 

0,2-2,0 ʢʤ/ʛʦʜ. ʆʙʲʷʩʥʠʪʴ ʵʪʦʪ ʬʝʥʦʤʝʥ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʠʭ ʪʝʦʨʠʡ 

ʚʫʣʢʘʥʠʟʤʘ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ʆʙʥʘʨʫʞʝʥʠʝ ʧʝʨʠʦʜʠʯʝʩʢʠʭ 

ʧʘʨʥʳʭ ʠʤʧʫʣʴʩʦʚ ʵʥʜʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʥʘʧʨʘʚʣʝʥʥʦʡ 

ʤʠʛʨʘʮʠʝʡ ï ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʡ ʰʘʛ ʚ ʠʟʫʯʝʥʠʠ ʥʝ ʪʦʣʴʢʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʛʠʦʥʘ, ʥʦ ʠ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʮʝʣʦʤ. 
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ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚʳʜʝʣʝʥʠʝ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʧʘʨʥʳʭ 

ʠʤʧʫʣʴʩʦʚ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʪʦʣʴʢʦ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʙʳʣ ʩʦʙʨʘʥ ʠ ʦʙʦʙʱʝʥ 

ʚʝʩʴ ʤʘʪʝʨʠʘʣ ʧʦ ʢʨʫʧʥʝʡʰʠʤ ʠʟʚʝʨʞʝʥʠʷʤ ʠ ʩʝʡʩʤʦʛʝʥʥʳʤ ʦʙʚʘʣʘʤ ʝʜʠʥʦʡ 

ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ï ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ. ɽʩʣʠ ʙʳ ʨʘʙʦʪʘ 

ʦʛʨʘʥʠʯʠʚʘʣʘʩʴ ʪʦʣʴʢʦ ʶʞʥʦʡ ʠʣʠ ʪʦʣʴʢʦ ʩʝʚʝʨʥʦʡ ʯʘʩʪʷʤʠ ʭʨʝʙʪʘ, ʣʠʙʦ 

ʪʦʣʴʢʦ çʚʦʩʪʦʯʥʤrè ʠʣʠ ʪʦʣʴʢʦ çʟʘʧʘʜʥʤrè ʘʨʝʘʣʘʤʠ ï ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 

(ʧʝʨʠʦʜʠʯʥʦʩʪʴ) ʧʨʦʷʚʣʝʥʠʷ ʠʤʧʫʣʴʩʦʚ ʥʝ ʙʳʣʘ ʙʳ ʦʙʥʘʨʫʞʝʥʘ. ʕʪʦ 

ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʝʩʣʠ ʩʨʘʚʥʠʪʴ ʣʝʚʫʶ ʠ ʧʨʘʚʫʶ ʯʘʩʪʠ ʛʨʘʬʠʢʘ ʥʘ ʨʠʩ. 

7. ʊʦ, ʯʪʦ ʧʘʨʥʳʝ ʠʤʧʫʣʴʩʳ ʚʩʝ ʞʝ ʫʜʘʣʦʩʴ ʚʳʷʚʠʪʴ, ʷʚʣʷʝʪʩʷ ʢʦʩʚʝʥʥʳʤ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʪʦʛʦ, ʯʪʦ ʘʚʪʦʨʦʤ ʦʙʥʘʨʫʞʝʥʳ, ʜʘʪʠʨʦʚʘʥʳ ʠ ʫʯʪʝʥʳ ʚʩʝ 

ʢʨʫʧʥʝʡʰʠʝ ʠʟʚʝʨʞʝʥʠʷ ʟʦʥʳ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʨʫʧʥʝʡʰʠʝ ʠʟʚʝʨʞʝʥʠʷ ʠ 

ʩʝʡʩʤʦʛʝʥʥʳʝ ʦʙʚʘʣʳ ʟʦʥʳ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʤʘʨʢʠʨʫʶʪ ʜʝʩʷʪʴ ʧʘʨʥʳʭ 

ʠʤʧʫʣʴʩʦʚ ʵʥʜʦʛʝʥʥʦʡ ʘʢʪʠʚʠʟʘʮʠʠ, ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʤʝʞʜʫ ʧʘʨʘʤʠ ʦʢʦʣʦ 

2.5 ʪʳʩ. ʣʝʪ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʚʩʝʭ ʧʷʪʠ ʧʘʨ ʠʤʧʫʣʴʩʦʚ ʬʠʢʩʠʨʫʝʪʩʷ 

ʥʘʧʨʘʚʣʝʥʥʘʷ ʤʠʛʨʘʮʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʢ ʶʛʫ.  

 

ɿʘʱʠʱʘʝʤʦʝ ʧʦʣʦʞʝʥʠʝ 4. Установлена хронологическая зависимость 

между проявлением парных импульсов эндогенной активности зоны Срединного 

хребта и этапами усиления эксплозивной активности вулканов Северной Пацифики, 

а также пространственно-временная корреляция импульсов с крупнейшими 

извержениями вулканов фронтальной зоны Камчатки. Обнаруженные связи 

позволяют рассматривать выявленные для голоцена Срединного хребта 

закономерности вулканической активизации (группирование и направленную 

миграцию) как неотъемлемые – и ранее неизвестные – характеристики 

вулканического процесса. При этом импульсы эндогенной активности – впервые 

выделенные для Камчатки – характеризуют особенности геодинамических 

напряжений регионального уровня. Полученные данные могут быть использованы 

для долгосрочного прогноза повторяемости катастрофических извержений, как для 

тыловой, так и для фронтальной зоны Камчатского региона. 

ʅʘ ʨʠʩ. 8 ʧʦʢʘʟʘʥʦ ʚʨʝʤʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʨʫʧʥʝʡʰʠʭ 

ʵʢʩʧʣʦʟʠʚʥʳʭ ʠʟʚʝʨʞʝʥʠʡ ʂʘʤʯʘʪʢʠ ʧʦ [Пономарева и др., 2008] ʚ ʩʨʘʚʥʝʥʠʠ 

ʩ ʭʨʦʥʦʣʦʛʠʝʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ. ʇʦʞʘʣʫʡ, 

ʧʝʨʚʦʝ, ʯʪʦ ʙʨʦʩʘʝʪʩʷ ʚ ʛʣʘʟʘ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʚʫʣʢʘʥʠʟʤʘ ʬʨʦʥʪʘʣʴʥʦʡ ʠ 

ʪʳʣʦʚʦʡ ʟʦʥ ʂʘʤʯʘʪʢʠ ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʩʧʣʝʩʢ ʵʨʫʧʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʡ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʛʦʣʦʮʝʥʘ. ʇʠʢ ʵʨʫʧʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ, ʤʘʨʢʠʨʫʝʤʳʡ ʠʟʚʝʨʞʝʥʠʝʤ ʍɻ, ʬʠʢʩʠʨʫʝʪʩʷ ʩʧʫʩʪʷ 

ʙʦʣʝʝ 700 ʣʝʪ ʧʦʩʣʝ ʢʨʫʧʥʝʡʰʝʛʦ ʛʦʣʦʮʝʥʦʚʦʛʦ ʠʟʚʝʨʞʝʥʠʷ ʂʘʤʯʘʪʢʠ ï 

ʢʘʣʴʜʝʨʦʦʙʨʘʟʫʶʱʝʛʦ ʠʟʚʝʨʞʝʥʠʷ ʂʫʨʠʣʴʩʢʦʛʦ ʦʟʝʨʘ (ʂʆ).  

ɺʪʦʨʦʝ ʧʦ ʤʦʱʥʦʩʪʠ (ʦʙʲʝʤʫ ʧʝʨʝʤʝʱʝʥʥʳʭ ʧʦʨʦʜ) ʛʦʣʦʮʝʥʦʚʦʝ 

ʠʟʚʝʨʞʝʥʠʝ ʂʘʤʯʘʪʢʠ ʧʨʠʥʘʜʣʝʞʠʪ ʚʫʣʢʘʥʫ ʐʠʚʝʣʫʯ (ʐ) ʠ ʜʘʪʠʨʫʝʪʩʷ ʥʘʯʘʣʦʤ 

ʛʦʣʦʮʝʥʘ (8600 ɺʉ) [Певзнер, Бабанский, 2010]. ʈʘʥʥʝʛʦʣʦʮʝʥʦʚʳʡ ʚʫʣʢʘʥʠʟʤ 

ʆʟʝʨʥʦʚʩʢʦʛʦ ʧʦʪʦʢʘ (ʆɿ) ʠ ʉʝʜʘʥʢʠʥʩʢʦʛʦ ɼʦʣʘ (ʉɼ) ʧʨʦʷʚʣʷʝʪʩʷ ʩʧʫʩʪʷ 500-

800 ʣʝʪ ʧʦʩʣʝ ʵʪʦʛʦ ʛʠʛʘʥʪʩʢʦʛʦ ʠʟʚʝʨʞʝʥʠʷ ʐʠʚʝʣʫʯʘ. ʇʦʭʦʞʘʷ ʢʘʨʪʠʥʘ 

çʟʘʧʘʟʜʳʚʘʥʠʷè ʠʟʚʝʨʞʝʥʠʡ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʫʣʢʘʥʠʯʝʩʢʦʡ 
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ʘʢʪʠʚʠʟʘʮʠʝʡ ʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʳ ʬʠʢʩʠʨʫʝʪʩʷ ʠ ʚ ʧʦʟʜʥʝʤ ʛʦʣʦʮʝʥʝ. ʅʘ ʶʞʥʦʡ 

ʂʘʤʯʘʪʢʝ ʧʨʦʠʩʭʦʜʠʪ ʠʟʚʝʨʞʝʥʠʝ ʚʫʣʢʘʥʘ ʂʩʫʜʘʯ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʘʣʴʜʝʨʳ 

(ʂʉ1), ʚ ʉʨʝʜʠʥʥʦʤ ʞʝ ʭʨʝʙʪʝ ʩʧʫʩʪʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 1000 ʣʝʪ ʧʨʦʠʩʭʦʜʠʪ 

ʠʟʣʠʷʥʠʝ ʣʘʚʦʚʦʛʦ ʧʦʪʦʢʘ ʥʘ ʩʢʣʦʥʝ ʀʯʠʥʩʢʦʛʦ ʚʫʣʢʘʥʘ ï ʵʪʦ ʝʜʠʥʩʪʚʝʥʥʦʝ 

ʢʨʫʧʥʦʦʙʲʝʤʥʦʝ ʠʟʚʝʨʞʝʥʠʝ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʝ ʚ ʥʦʚʦʡ ʵʨʝ. 

ʉʦʟʜʘʝʪʩʷ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʘʢʪʠʚʠʟʘʮʠʷ ʚʫʣʢʘʥʦʚ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʷʚʣʷʝʪʩʷ 

ʦʪʛʦʣʦʩʢʦʤ ʥʘʠʢʨʫʧʥʝʡʰʠʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʳ 

ʂʘʤʯʘʪʢʠ. ʇʨʠʯʝʤ, ʚʘʞʥʦ ʫʪʦʯʥʠʪʴ, ʯʪʦ ʥʝ ʩʘʤʠ ʠʟʚʝʨʞʝʥʠʷ-ʛʠʛʘʥʪʳ ʷʚʣʷʶʪʩʷ 

ʧʝʨʚʦʧʨʠʯʠʥʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʚʫʣʢʘʥʠʟʤʘ ʚ ʉʨʝʜʠʥʥʦʤ ʭʨʝʙʪʝ, ʥʦ ʦʥʠ ʣʠʰʴ 

ʤʘʨʢʠʨʫʶʪ (ʠ ʜʘʪʠʨʫʶʪ) ʠʤʧʫʣʴʩʳ ʵʥʜʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʧʨʦʚʦʮʠʨʫʶʱʠʝ 

ʚʫʣʢʘʥʠʟʤ ʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʳ. 

ʊʦʛʜʘ ʣʦʛʠʯʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʟʚʝʨʞʝʥʠʷ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ V ʠ 

VII ʠʤʧʫʣʴʩʦʚ ʪʘʢʞʝ ʠʤʝʣʠ çʩʦʙʳʪʠʷ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠè, ʧʨʦʠʟʦʰʝʜʰʠʝ ʚʦ 

ʬʨʦʥʪʘʣʴʥʳʭ ʟʦʥʘʭ ʧʦʣʫʦʩʪʨʦʚʘ. ʂʘʢ ʚʠʜʥʦ ʥʘ ʨʠʩʫʥʢʝ 8б, ʠʥʪʝʨʚʘʣ ʩʨʝʜʥʝʛʦ 

ʛʦʣʦʮʝʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʚʦʣʴʥʦ ʯʘʩʪʳʤʠ ʠʟʚʝʨʞʝʥʠʷʤʠ, ʦʜʥʘʢʦ ï ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʠʤʠ çʛʠʛʘʥʪʘʤʠè ʢʘʢ ʠʟʚʝʨʞʝʥʠʷ ʂʆ, ʐ, ʂʉ1 ï ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʫʤʝʨʝʥʥʦʡ ʤʦʱʥʦʩʪʠ. ɺʳʜʝʣʷʪʴ ʩʨʝʜʠ ʥʠʭ çʥʫʞʥʳʝè ï ʯʠʩʪʳʡ ʚʦʣʶʥʪʘʨʠʟʤ. 

ʉʢʦʨʝʝ ʚʩʝʛʦ, ʪʘʢʠʝ ʠʟʚʝʨʞʝʥʠʷ ʧʨʦʷʚʷʪʩʷ, ʝʩʣʠ ʩʦʧʦʩʪʘʚʣʷʪʴ ʛʨʘʬʠʢʠ ʥʝ 

ʦʙʲʝʤʘ, ʘ ʚʝʩʘ ʠʟʚʝʨʞʝʥʥʳʭ ʧʦʨʦʜ, ʥʦ, ʢ ʩʦʞʘʣʝʥʠʶ, ʪʘʢʠʤʠ ʜʘʥʥʳʤʠ ʧʦ 

ʚʫʣʢʘʥʘʤ ʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʳ ʘʚʪʦʨ ʥʝ ʨʘʩʧʦʣʘʛʘʝʪ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʪʝʥʜʝʥʮʠʷ çʟʘʧʘʟʜʳʚʘʥʠʷè ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ 

ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʦʚʦʡ ʜʣʷ ʬʨʦʥʪʘʣʴʥʳʭ ʟʦʥ 

ʧʦʣʫʦʩʪʨʦʚʘ, ʥʘʤʝʯʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʦʪʯʝʪʣʠʚʦ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ 

çʠʟʚʝʨʞʝʥʠʷ-ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠè ʂʆ ʠ ʂʉ1 ʧʨʦʠʩʭʦʜʠʣʠ ʥʘ ʶʞʥʦʡ ʂʘʤʯʘʪʢʝ, 

ʘ ʠʭ çʦʪʛʦʣʦʩʢʠè ʧʨʦʷʚʣʷʣʠʩʴ ʥʘ ʚʫʣʢʘʥʘʭ ʶʞʥʦʡ ʧʦʣʦʚʠʥʳ ʉʨʝʜʠʥʥʦʛʦ 

ʭʨʝʙʪʘ (ʍʘʥʛʘʨ, ʀʯʠʥʩʢʠʡ). ɺʫʣʢʘʥʠʟʤ ʞʝ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʭʨʝʙʪʘ 

(ʉʝʜʘʥʢʠʥʩʢʠʡ ɼʦʣ, ʆʟʝʨʥʦʚʩʢʠʡ ʧʦʪʦʢ), ʩʢʦʨʝʝ, çʦʪʟʳʚʘʝʪʩʷè ʥʘ ʩʦʙʳʪʠʷ 

ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʦʚ ʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʳ (ʐʠʚʝʣʫʯ). ʕʪʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʢʦʨʨʝʣʷʮʠʠ 

ʚʫʣʢʘʥʠʟʤʘ ʬʨʦʥʪʘʣʴʥʦʡ ʠ ʪʳʣʦʚʦʡ ʟʦʥ ʂʘʤʯʘʪʢʠ. 

ʉʨʘʚʥʝʥʠʝ ʵʨʫʧʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʟʦʥʳ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʩ ʣʝʪʦʧʠʩʴʶ 

ʵʢʩʧʣʦʟʠʚʥʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʩʝʚʝʨʥʦʡ ʇʘʮʠʬʠʢʠ (ʈʠʩ. 8а ʠ в) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʠʤʧʫʣʴʩʳ ʵʥʜʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʚ ʉʨʝʜʠʥʥʦʤ ʭʨʝʙʪʝ, ʚʦ 

ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʨʦʷʚʣʷʶʪʩʷ çʩ ʟʘʧʘʟʜʳʚʘʥʠʝʤè ʥʘ ʪʝ ʞʝ 500-1000 ʣʝʪ ʧʦʩʣʝ 

ʥʘʯʘʣʘ ʵʪʘʧʦʚ ʫʩʠʣʝʥʠʷ ʵʢʩʧʣʦʟʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ 

ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʟʦʥʘ ʉʨʝʜʠʥʥʦʛʦ 

ʭʨʝʙʪʘ ʟʘʢʦʥʦʤʝʨʥʦ ʦʪʟʳʚʘʝʪʩʷ ʥʘ ʨʝʛʠʦʥʘʣʴʥʳʝ ʵʪʘʧʳ ʘʢʪʠʚʠʟʘʮʠʠ 

ʚʫʣʢʘʥʠʟʤʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, 

ʚʳʜʝʣʝʥʥʳʝ ʜʣʷ ʟʦʥʳ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ, ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 

ʚʘʞʥʝʡʰʠʝ ʠ ʥʝʦʪʲʝʤʣʝʤʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʥʝ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ, ʘ ʠʤʧʫʣʴʩʳ ʵʥʜʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ï 

ʚʧʝʨʚʳʝ ʚʳʜʝʣʝʥʥʳʝ ʜʣʷ ʂʘʤʯʘʪʢʠ ï ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʦʩʦʙʝʥʥʦʩʪʠ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ. 
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ʂʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʵʧʠʟʦʜʘʤʠ ʫʩʠʣʝʥʠʷ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʠ ʩʥʷʪʠʝʤ ʣʝʜʥʠʢʦʚʦʡ ʥʘʛʨʫʟʢʠ ʥʝ ʚʳʷʚʣʝʥʘ.  

ʂʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚ [Gusev et al., 2003; Gusev, 2008], ʜʣʷ ʢʨʫʧʥʝʡʰʠʭ 

ʛʦʣʦʮʝʥʦʚʳʭ ʠʟʚʝʨʞʝʥʠʡ ʂʘʤʯʘʪʢʠ ʚʳʷʚʣʝʥʦ ʘʚʪʦʤʦʜʝʣʴʥʦʝ (ʬʨʘʢʪʘʣʴʥʦʝ) 

ʵʧʠʟʦʜʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʝ ʠʟʚʝʨʞʝʥʠʷ 

ʧʨʦʷʚʣʷʶʪ ʪʝʥʜʝʥʮʠʶ ʢ ʛʨʫʧʧʠʨʦʚʘʥʠʶ ʚʦ ʚʨʝʤʝʥʠ (çʧʦʨʷʜʢʦʚʦʝ 

ʛʨʫʧʧʠʨʦʚʘʥʠʝè). ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʧʦʜʦʙʥʦʝ ʧʦʚʝʜʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʪʠʧʠʯʥʦʝ ʩʚʦʡʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʟʚʝʨʞʝʥʠʡ ʚ ʧʨʝʜʝʣʘʭ 

ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɺʝʩʴʤʘ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʚʳʜʝʣʝʥʥʳʝ ʜʣʷ ʛʦʣʦʮʝʥʦʚʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ 

ʠʩʪʦʨʠʠ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʩʜʚʦʝʥʥʳʝ ʠʤʧʫʣʴʩʳ ʵʥʜʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

(ʈʠʩ. 7 ʠ 8) ʢʘʢ ʨʘʟ ʠ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʧʨʦʷʚʣʝʥʠʶ çʧʦʨʷʜʢʦʚʦʛʦ 

ʛʨʫʧʧʠʨʦʚʘʥʠʷè ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥʠ (ʠʤʧʫʣʴʩʳ) ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ 

ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʠʦʥʘ ʚ ʮʝʣʦʤ. 

ʇʦʩʣʝʜʥʷʷ ʧʘʨʘ ʠʤʧʫʣʴʩʦʚ (IX  ʠ X) ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ ʵʨʫʧʪʠʚʥʦʡ 

ʠʩʪʦʨʠʠ ʭʨʝʙʪʘ ʦʢʦʣʦ 500 ʣʝʪ ʥʘʟʘʜ (ʈʠʩ. 8). ʉʪʨʦʛʘʷ ʧʝʨʠʦʜʠʯʥʦʩʪʴ ʧʘʨ 

ʠʤʧʫʣʴʩʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʢʨʫʧʥʦʦʙʲʝʤʥʳʝ ʠʟʚʝʨʞʝʥʠʷ (2.5 ʪʳʩʷʯʠ ʣʝʪ), 

ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʙʣʠʞʘʡʰʠʝ 2 ʪʳʩʷʯʠ ʣʝʪ ʚ ʉʨʝʜʠʥʥʦʤ ʭʨʝʙʪʝ 

ʦʞʠʜʘʪʴ ʢʨʫʧʥʳʭ ʩʦʙʳʪʠʡ ʥʝ ʧʨʠʭʦʜʠʪʩʷ. ɺʫʣʢʘʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʩʢʦʨʝʝ 

ʚʩʝʛʦ, ʙʫʜʝʪ ʚʳʨʘʞʘʪʴʩʷ ʚ ʩʣʘʙʳʭ ʵʢʩʧʣʦʟʠʷʭ ʩʪʨʘʪʦʚʫʣʢʘʥʦʚ. ʉʯʠʪʘʷ, ʯʪʦ 

ʩʠʣʴʥʳʝ ʠʟʚʝʨʞʝʥʠʷ ʭʨʝʙʪʘ ʧʨʦʠʩʭʦʜʷʪ ʩ ʟʘʧʘʟʜʳʚʘʥʠʝʤ ʚ 500-1000 ʣʝʪ 

ʧʦʩʣʝ ʠʟʚʝʨʞʝʥʠʡ-ʛʠʛʘʥʪʦʚ ʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʳ, ʤʦʞʥʦ ʪʘʢʞʝ ʧʨʝʜʧʦʣʦʞʠʪʴ, 

ʯʪʦ ʠ ʚʦ ʬʨʦʥʪʘʣʴʥʳʭ ʯʘʩʪʷʭ ʧʦʣʫʦʩʪʨʦʚʘ ʚ ʙʣʠʞʘʡʰʫʶ ʪʳʩʷʯʫ ʣʝʪ ʥʝ 

ʧʨʦʠʟʦʡʜʝʪ ʩʦʙʳʪʠʡ, ʩʦʠʟʤʝʨʠʤʳʭ ʧʦ ʤʦʱʥʦʩʪʠ ʩ ʢʘʣʴʜʝʨʦʦʙʨʘʟʫʶʱʠʤʠ 

ʠʟʚʝʨʞʝʥʠʷʤʠ ʂʫʨʠʣʴʩʢʦʛʦ ʦʟʝʨʘ (ʂʆ) ʠ ʚʫʣʢʘʥʘ ʂʩʫʜʘʯ (ʂʉ1) ʠʣʠ ʩ 

ʠʟʚʝʨʞʝʥʠʷʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠʩʷ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʤʠ ʨʘʟʨʫʰʝʥʠʷʤʠ 

ʧʦʩʪʨʦʡʢʠ ʚʫʣʢʘʥʘ (ʐʠʚʝʣʫʯ, ʐ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʘ ʭʨʦʥʦʣʦʛʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ 

ʧʨʦʷʚʣʝʥʠʝʤ ʧʘʨʥʳʭ ʠʤʧʫʣʴʩʦʚ ʵʥʜʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʟʦʥʳ ʉʨʝʜʠʥʥʦʛʦ 

ʭʨʝʙʪʘ ʠ ʵʪʘʧʘʤʠ ʫʩʠʣʝʥʠʷ ʵʢʩʧʣʦʟʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʫʣʢʘʥʦʚ ʉʝʚʝʨʥʦʡ 

ʇʘʮʠʬʠʢʠ, ʘ ʪʘʢʞʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʘ̫  ʢʦʨʨʝʣʷʮʠʷ ʠʤʧʫʣʴʩʦʚ ʩ 

ʢʨʫʧʥʝʡʰʠʤʠ ʠʟʚʝʨʞʝʥʠʷʤʠ ʚʫʣʢʘʥʦʚ ʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʳ ʂʘʤʯʘʪʢʠ. 

ʆʙʥʘʨʫʞʝʥʥʳʝ ʩʚʷʟʠ ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʳʷʚʣʝʥʥʳʝ ʜʣʷ ʛʦʣʦʮʝʥʘ 

ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʢʘʢ 

ʥʝʦʪʲʝʤʣʝʤʳʝ ï ʠ ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʳʝ ï ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʜʦʣʛʦʩʨʦʯʥʦʛʦ 

ʧʨʦʛʥʦʟʘ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʠʟʚʝʨʞʝʥʠʡ, ʢʘʢ ʜʣʷ ʪʳʣʦʚʦʡ, ʪʘʢ 

ʠ ʜʣʷ ʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʳ ʂʘʤʯʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ. 
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ɿʘʢʣʶʯʝʥʠʝ. ʉ 1997 ʛʦʜʘ ʘʚʪʦʨʦʤ ʧʨʦʚʦʜʠʣʠʩʴ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʝ 

ʢʦʤʧʣʝʢʩʥʳʝ ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʚ ʉʨʝʜʠʥʥʦʤ ʭʨʝʙʪʝ ʠ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʨʘʡʦʥʘʭ ʂʘʤʯʘʪʢʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʠʟʫʯʝʥʠʝ ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʠ ʠʤʝʣʠ ʧʠʦʥʝʨʥʳʡ ʭʘʨʘʢʪʝʨ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʨʘʙʦʪ ʙʳʣʦ ʜʦʢʘʟʘʥʦ ʥʘʣʠʯʠʝ ʛʦʣʦʮʝʥʦʚʦʡ 

ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʉʨʝʜʠʥʥʦʤ ʭʨʝʙʪʝ, ʢʦʪʦʨʳʡ ʨʘʥʝʝ ʩʯʠʪʘʣʩʷ 

ʟʦʥʦʡ ʧʦʪʫʭʰʝʛʦ ʚʫʣʢʘʥʠʟʤʘ. ɹʳʣʠ ʠʟʫʯʝʥʳ ʦʪʜʝʣʴʥʳʝ ʵʨʫʧʪʠʚʥʳʝ ʮʝʥʪʨʳ ʠ 

ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʦʪʣʦʞʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʳ ʚʦʟʨʘʩʪ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʢʨʫʧʥʝʡʰʠʭ ʠʟʚʝʨʞʝʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, çʙʝʣʳʝ ʧʷʪʥʘè, ʢʘʢʠʤʠ ʜʦ 

ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʧʨʝʜʩʪʘʚʣʷʣʠʩʴ ʉʨʝʜʠʥʥʳʡ ʭʨʝʙʝʪ ʠ ʪʝʨʨʠʪʦʨʠʷ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʡ ʂʘʤʯʘʪʢʠ, ʦʢʘʟʘʣʠʩʴ ʟʘʧʦʣʥʝʥʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʥʘʯʠʪʝʣʴʥʦ 

ʨʘʩʰʠʨʝʥʳ ʛʨʘʥʠʮʳ ʤʦʣʦʜʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʂʘʤʯʘʪʢʠ, ʘ 

ʛʦʣʦʮʝʥʦʚʘʷ ʣʝʪʦʧʠʩʴ ʵʨʫʧʪʠʚʥʳʭ ʩʦʙʳʪʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʜʦʧʦʣʥʝʥʘ. ʄʦʞʥʦ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʩʝ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʟʦʥʳ ʧʦʣʫʦʩʪʨʦʚʘ 

ʠʤʝʶʪ ʩʭʦʜʥʫʶ ʩʪʝʧʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ, ʠ ʧʨʦʙʣʝʤʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʂʘʤʯʘʪʢʠ ʚ ʮʝʣʦʤ ʨʝʰʝʥʘ. 

ɺʧʝʨʚʳʝ ʧʨʠʤʝʥʝʥʥʳʡ ʘʚʪʦʨʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʘʥʘʣʠʟ, 

ʧʦʟʚʦʣʠʣ ʥʝ ʪʦʣʴʢʦ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʭʨʦʥʦʣʦʛʠʶ ʵʨʫʧʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʟʦʥʳ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ, ʥʦ ʪʘʢʞʝ ʚʳʷʚʠʪʴ ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚʩʝʛʦ ʨʝʛʠʦʥʘ. ʇʨʠ ʵʪʦʤ ʜʝʪʘʣʴʥʦʩʪʴ 

ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʘʥʘʣʠʟ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ) ʚ 

ʉʨʝʜʠʥʥʦʤ ʭʨʝʙʪʝ ʪʝʧʝʨʴ ʫʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʝʪ ʪʘʢʦʚʫʶ ʜʣʷ ʨʘʥʝʝ 

ʠʟʫʯʝʥʥʳʭ ʟʦʥ ʧʦʣʫʦʩʪʨʦʚʘ: ʖʞʥʦʡ ʂʘʤʯʘʪʢʠ, ɺʦʩʪʦʯʥʦʛʦ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ 

ʬʨʦʥʪʘ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ. ʇʨʠʤʝʥʝʥʥʘʷ ʘʚʪʦʨʦʤ 

ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʠʣʘ ʜʦʩʪʠʯʴ ʚʝʩʴʤʘ ʟʥʘʯʠʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚ ʜʨʫʛʠʭ 

ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʟʦʥʘʭ ʥʝ ʪʦʣʴʢʦ ʂʘʤʯʘʪʢʠ, ʥʦ ʠ ʤʠʨʘ.  

ɺʧʝʨʚʳʝ ï ʜʣʷ ʛʦʣʦʮʝʥʘ ʂʘʤʯʘʪʢʠ ï ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ 

ʚʳʷʚʣʝʥʳ ʥʘʧʨʘʚʣʝʥʥʘʷ ʤʠʛʨʘʮʠʷ ʚʫʣʢʘʥʠʟʤʘ ʠ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʠʤʧʫʣʴʩʳ 

ʵʥʜʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʦ, ʯʪʦ ʜʣʷ ʦʩʪʨʦʚʦʜʫʞʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʨʝʛʠʦʥʘ ʥʘʧʨʘʚʣʝʥʥʘʷ ʤʠʛʨʘʮʠʷ ʚʫʣʢʘʥʠʟʤʘ 

ʫʩʪʘʥʦʚʣʝʥʘ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ [ʥʘʧʨʠʤʝʨ, Викулин и др., 

2010]. ɺ ʨʷʜʝ ʨʘʙʦʪ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʚʫʣʢʘʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʪʜʝʣʴʥʦ 

ʚʟʷʪʳʭ ʮʝʥʪʨʦʚ ʤʦʞʝʪ çʧʝʨʝʤʝʱʘʪʴʩʷè ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʩʢʦʨʦʩʪʴʶ [Леонов, 1991; Berg, Sutton, 1974; Gusev, 2008; Sauers, 1986; 

Tanaka et al., 1986 и др.]. ʊʘʢʠʝ ʷʚʣʝʥʠʷ ʦʧʠʩʳʚʘʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪʜʝʣʴʥʳʭ 

ʦʩʪʨʦʚʥʳʭ ʜʫʛ ʠ ʨʠʬʪʦʚʳʭ ʩʠʩʪʝʤ. ʇʨʠ ʵʪʦʤ ʩʢʦʨʦʩʪʴ ʤʠʛʨʘʮʠʠ 

ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ ʧʝʨʚʳʭ ʩʘʥʪʠʤʝʪʨʦʚ 

ʜʦ 900 ʢʤ/ʛʦʜ [Акманова, 2008, ʩʚʦʜʢʘ ʧʦ ʜʘʥʥʳʤ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ], ʘ ʜʣʷ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʳ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ï ʚ 100 ʢʤ/ʛʦʜ [Викулин, 2003]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʥʳʡ ʵʬʬʝʢʪ ʥʘʧʨʘʚʣʝʥʥʦʡ ʤʠʛʨʘʮʠʠ ʚʫʣʢʘʥʠʟʤʘ ʚ 

ʉʨʝʜʠʥʥʦʤ ʭʨʝʙʪʝ ʂʘʤʯʘʪʢʠ ʥʝ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʠʟʫʯʝʥʥʦʛʦ ʨʘʡʦʥʘ, ʥʦ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ ʥʘʧʨʘʚʣʝʥʥʫʶ ʤʠʛʨʘʮʠʶ ʦʜʥʦʡ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʚʘʞʥʦ 
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ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚʩʝ ʢʨʫʧʥʝʡʰʠʝ ʠʟʚʝʨʞʝʥʠʷ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʚ ʪʦʤ ʠʣʠ 

ʠʥʦʤ ʢʘʯʝʩʪʚʝ ʛʨʫʧʧʠʨʫʶʪʩʷ, ʘ ʥʘʧʨʘʚʣʝʥʥʘʷ ʤʠʛʨʘʮʠʷ ʢʘʢ ʨʘʟ ʬʠʢʩʠʨʫʝʪʩʷ 

ʚ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧʘʭ ʠ ʩʫʧʝʨʛʨʫʧʧʘʭ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʤʠ 

ʜʘʥʥʳʤʠ [Викулин, 2003], ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʜʣʷ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʩʢʦʨʦʩʪʠ 

ʥʘʧʨʘʚʣʝʥʥʦʡ ʤʠʛʨʘʮʠʠ (0,04-0,4 ʢʤ/ʛʦʜ) ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʢʘʢ çʤʝʜʣʝʥʥʳʝè. 

ʇʦ-ʚʠʜʠʤʦʤʫ, ʠʭ ʚʳʷʚʣʝʥʠʝ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʪʘʣʴʥʦʛʦ 

ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʥʘ ʙʘʟʝ ʚʳʩʦʢʦʪʦʯʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʘ ʠʟʚʝʨʞʝʥʠʡ.  

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʟʘʨʦʞʜʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʠ ʩʫʧʝʨʛʨʫʧʧ ʦʙʫʩʣʦʚʣʝʥʦ 

ʠʤʧʫʣʴʩʘʤʠ ʵʥʜʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʷʪʴ ʧʘʨ ʠʤʧʫʣʴʩʦʚ ʬʠʢʩʠʨʫʶʪʩʷ ʚ 

ʟʦʥʝ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ ʚ 2.5 ʪʳʩʷʯʠ ʣʝʪ, ʧʨʠ ʵʪʦʤ ʜʣʷ 

ʢʘʞʜʦʡ ʝʜʠʥʠʯʥʦʡ ʧʘʨʳ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʤʠʛʨʘʮʠʷ ʘʢʪʠʚʥʦʩʪʠ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʘʷ ʢ ʶʛʫ.  

ʇʘʨʳ ʠʤʧʫʣʴʩʦʚ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʉʨʝʜʠʥʥʦʤ ʭʨʝʙʪʝ ʩʧʫʩʪʷ 500-1000 ʣʝʪ 

ʧʦʩʣʝ ʥʘʯʘʣʘ ʵʪʘʧʦʚ ʫʩʠʣʝʥʠʷ ʵʢʩʧʣʦʟʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʫʣʢʘʥʦʚ ʉʝʚʝʨʥʦʡ 

ʇʘʮʠʬʠʢʠ. ʇʨʠ ʵʪʦʤ ʠʟʚʝʨʞʝʥʠʷ-ʛʠʛʘʥʪʳ ʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʳ ʂʘʤʯʘʪʢʠ ʪʘʢʦʛʦ 

çʟʘʧʘʟʜʳʚʘʥʠʷè ʥʝ ʠʤʝʶʪ. ʂʨʦʤʝ ʪʦʛʦ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʶʞʥʘʷ ʠ ʩʝʚʝʨʥʘʷ 

ʯʘʩʪʠ ʭʨʝʙʪʘ çʦʪʟʳʚʘʶʪʩʷè ʥʘ ʢʨʫʧʥʝʡʰʠʝ ʠʟʚʝʨʞʝʥʠʷ, ʧʨʦʠʩʭʦʜʠʚʰʠʝ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʶʞʥʳʭ ʠ ʩʝʚʝʨʥʳʭ ʩʝʢʪʦʨʘʭ ʬʨʦʥʪʘʣʴʥʳʭ ʟʦʥ ʂʘʤʯʘʪʢʠ. 

ʅʘʠʙʦʣʝʝ ʦʯʝʚʠʜʥʳʤ ʦʙʲʷʩʥʝʥʠʝʤ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʪʳʣʦʚʦʝ 

ʧʦʣʦʞʝʥʠʝ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʂʫʨʠʣʦ-ʂʘʤʯʘʪʩʢʦʤʫ ʞʝʣʦʙʫ. 

ɺʳʰʝʧʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʠʤʧʫʣʴʩʳ ʵʥʜʦʛʝʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʧʨʠʭʦʜʷʪ ʚ ʉʨʝʜʠʥʥʳʡ ʭʨʝʙʝʪ ʠʟʚʥʝ, ʩʢʦʨʝʝ ʚʩʝʛʦ ʩʦ ʩʪʦʨʦʥʳ 

ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʧʣʠʪʳ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʥʘʧʨʷʞʝʥʠʡ ʚʩʝʛʦ ʂʘʤʯʘʪʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʭʨʝʙʪʦʤ ʠ 

ʚʫʣʢʘʥʘʤʠ ʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʳ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 200 ʢʤ. ʋʯʠʪʳʚʘʷ ʚʨʝʤʷ 

çʟʘʧʘʟʜʳʚʘʥʠʷè (500-1000 ʣʝʪ), ʤʦʞʥʦ ʧʦʩʯʠʪʘʪʴ ʩʢʦʨʦʩʪʴ ʠʭ ʤʠʛʨʘʮʠʠ. ʆʥʘ 

ʩʦʩʪʘʚʣʷʝʪ 0,2-0,4 ʢʤ/ʛʦʜ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ 

ʩʢʦʨʦʩʪʷʤ ʥʘʧʨʘʚʣʝʥʥʦʡ ʤʠʛʨʘʮʠʠ ʚʫʣʢʘʥʠʟʤʘ ʚʥʫʪʨʠ ʛʨʫʧʧ ʠ ʩʫʧʝʨʛʨʫʧʧ 

ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ. ʇʝʨʠʦʜʠʯʝʩʢʠʝ ʠʤʧʫʣʴʩʳ ʵʥʜʦʛʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ï ʚ ʩʠʣʫ 

ʩʚʦʝʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ï ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʨʦʛʥʦʟʘ 

ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʠʟʚʝʨʞʝʥʠʡ ʢʘʢ ʜʣʷ ʪʳʣʦʚʦʡ, ʪʘʢ ʠ ʜʣʷ 

ʬʨʦʥʪʘʣʴʥʦʡ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʟʦʥ ʂʘʤʯʘʪʢʠ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʦʙʲʷʩʥʝʥʠʷ 

ʚʳʷʚʣʝʥʥʳʤ ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʠ 

ʧʝʨʠʦʜʘʤ ʧʦʚʳʰʝʥʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ 

ʂʘʤʯʘʪʢʠ. ʅʘʠʙʦʣʝʝ ʙʣʠʟʢʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʦʧʠʩʘʥʳ ʜʣʷ ʤʠʛʨʘʮʠʠ ʦʯʘʛʦʚ ʚʳʩʦʢʦʤʘʛʥʠʪʫʜʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ [Быков, 

2005; Викулин, 1992, 2003; Никонов, 1975, 1989; Уломов, 2004; Kasahara, 1979; 

Mogi, 1968 и др.]. ʀ, ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʫʣʢʘʥʠʟʤ ʠ ʩʝʡʩʤʠʢʫ ʢʘʢ ʨʘʟʥʳʝ 

ʚʠʜʳ ʩʥʷʪʠʷ ʵʥʜʦʛʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʪʦ, ʚʦʟʤʦʞʥʦ, ʛʠʧʦʪʝʟʘ, ʦʙʲʷʩʥʷʶʱʘʷ 

ʥʘʧʨʘʚʣʝʥʥʫʶ ʤʠʛʨʘʮʠʶ ʢʨʫʧʥʝʡʰʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʦʢʘʞʝʪʩʷ ʧʨʠʤʝʥʠʤʦʡ ʠ 

ʢ ʤʦʣʦʜʦʤʫ ʚʫʣʢʘʥʠʟʤʫ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʂʘʤʯʘʪʢʠ. 

  



42 

ʉʧʠʩʦʢ ʦʩʥʦʚʥʳʭ ʧʫʙʣʠʢʘʮʠʡ 

 

ʉʪʘʪʴʠ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʞʫʨʥʘʣʘʭ: 

Певзнер М.М., Мелекесцев И.В., Пономарева В.В., Раковская Э.М. 

ɺʦʟʜʝʡʩʪʚʠʝ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʵʢʩʧʣʦʟʠʚʥʳʭ ʠʟʚʝʨʞʝʥʠʡ ʥʘ ʧʨʠʨʦʜʥʫʶ 

ʩʨʝʜʫ (ʥʘ ʧʨʠʤʝʨʝ ʚʫʣʢʘʥʘ ʐʠʚʝʣʫʯ) // ʀʟʚʝʩʪʠʷ ɸʅ ʉʉʉʈ, ʩʝʨʠʷ 

ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ. 1994. ˉ1. ʉ. 75-85. 

Мелекесцев И.В., Курбатов А.В., Певзнер М.М., Сулержицкий Л.Д. 

ñɼʦʠʩʪʦʨʠʯʝʩʢʠʝò ʮʫʥʘʤʠ ʠ ʩʠʣʴʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʥʘ ʧʦʣʫʦʩʪʨʦʚʝ 

ʂʘʤʯʘʪʩʢʦʤ (ʂʘʤʯʘʪʢʘ), ʧʦ ʜʘʥʥʳʤ ʪʝʬʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ // 

ɺʫʣʢʘʥʦʣʦʛʠʷ ʠ ʩʝʡʩʤʦʣʦʛʠʷ. 1994. ˉ4-5. ʉ. 106-115. 

Певзнер М.М., Пономарева В.В., Мелекесцев И.В. ʏʝʨʥʳʡ ʗʨ - 

ʨʝʧʝʨʥʳʡ ʨʘʟʨʝʟ ʛʦʣʦʮʝʥʦʚʳʭ ʤʘʨʢʠʨʫʶʱʠʭ ʧʝʧʣʦʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ 

ʧʦʙʝʨʝʞʴʷ ʂʘʤʯʘʪʢʠ // ɺʫʣʢʘʥʦʣʦʛʠʷ ʠ ʩʝʡʩʤʦʣʦʛʠʷ. 1997. ˉ 4. ʉ. 3-18. 

Ponomareva V.V., Pevzner M.M., Melekestsev I.V. Large debris avalanches 

and associated eruptions in the Holocene eruptive history of Shiveluch Volcano, 

Kamchatka, Russia // Bulletin of Volcanology. 1998. V.59. P. 490-505. 

Певзнер М.М., Мелекесцев И.В., Волынец О.Н., Мелкий В.А. ʖʞʥʳʡ 

ʏʝʨʧʫʢ ʠ ʉʝʚʝʨʥʳʡ ʏʝʨʧʫʢ ï ʢʨʫʧʥʝʡʰʠʝ ʛʦʣʦʮʝʥʦʚʳʝ ʤʦʥʦʛʝʥʥʳʝ 

ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʬʦʨʤʳ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʂʘʤʯʘʪʢʠ (ʈʦʩʩʠʷ) // ɺʫʣʢʘʥʦʣʦʛʠʷ 

ʠ ʩʝʡʩʤʦʣʦʛʠʷ. 1999. ˉ 6. ʉ. 22-32. 

Брайцева О.А., Певзнер М.М. ʆ ʚʦʟʨʘʩʪʝ ʚʫʣʢʘʥʘ ʅʦʚʦ-ɹʘʢʝʥʠʥʛ 

(ʂʘʤʯʘʪʢʘ) ʠ ʪʝʬʨʦʩʪʨʘʪʠʛʨʘʬʠʠ ʵʪʦʛʦ ʨʘʡʦʥʘ // ɺʫʣʢʘʥʦʣʦʛʠʷ ʠ 

ʩʝʡʩʤʦʣʦʛʠʷ. 2000. ˉ 6. ʉ. 3-12. 

Базанова Л.И., Певзнер М.М. ʍʘʥʛʘʨ ï ʝʱʝ ʦʜʠʥ ʜʝʡʩʪʚʫʶʱʠʡ ʚʫʣʢʘʥ 

ʥʘ ʂʘʤʯʘʪʢʝ // ɼʦʢʣʘʜʳ ɸʅ ʉʉʉʈ. 2001. ʊʦʤ 377. ˉ 6. ʉ. 800-802.  

Андреев А.А., Певзнер М.М. ʀʩʪʦʨʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʥʠʟʦʚʴʷʭ ʨ. 

ʂʘʤʯʘʪʢʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 6000 ʣʝʪ // ɹʦʪʘʥʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. 2001. ʊʦʤ 86. ˉ 5. 

ʉ. 39-45. 

Мелекесцев И.В., Брайцева О.А., Пономарева В.В., Базанова Л.И., 

Певзнер М.М., Сулержицкий Л.Д. ʕʥʜʦʛʝʥʥʳʝ ʢʘʪʘʩʪʨʦʬʳ ʚ ʛʦʣʦʮʝʥʝ ʥʘ 

ʂʘʤʯʘʪʢʝ ʠ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʘʭ // ɼʦʢʣʘʜʳ ɸʢʘʜʝʤʠʠ ʥʘʫʢ. 2003. ʊʦʤ 389. 

ˉ 5. ʉ.662-665. 

Певзнер М.М. ʊʝʬʨʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʨʝʧʝʨʳ ʚ ʛʦʣʦʮʝʥʦʚʳʭ ʨʘʟʨʝʟʘʭ 

ʶʞʥʦʡ ʯʘʩʪʠ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʂʘʤʯʘʪʢʠ ʠ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ ʪʦʨʬʷʥʠʢʦʚ // ɺʫʣʢʘʥʦʣʦʛʠʷ ʠ ʩʝʡʩʤʦʣʦʛʠʷ. 

2003. ˉ 4. ʉ. 1-15. 

Мелекесцев И.В., Двигало В.Н., Кирсанова Т.П., Пономарева В.В., 

Певзнер М.М. 300 ʣʝʪ ʞʠʟʥʠ ʢʘʤʯʘʪʩʢʠʭ ʚʫʣʢʘʥʦʚ: ʤʦʣʦʜʦʡ ʐʠʚʝʣʫʯ (ʘʥʘʣʠʟ 

ʜʠʥʘʤʠʢʠ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʵʨʫʧʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ XVII-XX ʚʚ.) ʏʘʩʪʴ I. 

1650-1964 ʛʛ. // ɺʫʣʢʘʥʦʣʦʛʠʷ ʠ ʩʝʡʩʤʦʣʦʛʠʷ. 2003. ˉ 5. ʉ. 3-19. 

Певзнер М.М. ʇʝʨʚʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʭʨʦʥʦʣʦʛʠʠ ʛʦʣʦʮʝʥʦʚʦʡ 

ʵʨʫʧʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʫʣʢʘʥʘ ʀʯʠʥʩʢʦʛʦ (ʉʨʝʜʠʥʥʳʡ ʭʨʝʙʝʪ, ʂʘʤʯʘʪʢʘ) // 

ɼʦʢʣʘʜʳ ɸʢʘʜʝʤʠʠ ʥʘʫʢ. 2004. ʊʦʤ 395. ˉ 4. ʉ. 507-510.  



43 

Певзнер М.М., Пономарева В.В., Сулержицкий Л.Д. ɻʦʣʦʮʝʥʦʚʳʝ 

ʧʦʯʚʝʥʥʦ-ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʝ ʯʝʭʣʳ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʂʘʤʯʘʪʩʢʦʡ ʜʝʧʨʝʩʩʠʠ: 

ʚʦʟʨʘʩʪ, ʩʪʨʦʝʥʠʝ, ʦʩʦʙʝʥʥʦʩʪʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ // ɺʫʣʢʘʥʦʣʦʛʠʷ ʠ 

ʩʝʡʩʤʦʣʦʛʠʷ. 2006. ˉ 1. ʉ. 24-38. 

Певзнер М.М. ɻʦʣʦʮʝʥʦʚʳʡ ʚʫʣʢʘʥʠʟʤ ʉʝʚʝʨʥʦʡ ʂʘʤʯʘʪʢʠ: 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʘʩʧʝʢʪ // ɼʦʢʣʘʜʳ ʈɸʅ. 2006. ʊʦʤ 409. ˉ 5. ʉ. 

648-651. 

Певзнер М.М., Волынец А.О. ɻʦʣʦʮʝʥʦʚʳʡ ʚʫʣʢʘʥʠʟʤ ʉʨʝʜʠʥʥʦʛʦ 

ʭʨʝʙʪʘ ʂʘʤʯʘʪʢʠ // ʇʨʦʙʣʝʤʳ ʵʢʩʧʣʦʟʠʚʥʦʛʦ ʚʫʣʢʘʥʠʟʤʘ (ʢ 50-ʣʝʪʠʶ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʠʟʚʝʨʞʝʥʠʷ ʚʫʣʢʘʥʘ ɹʝʟʳʤʷʥʥʳʡ). ʄʘʪʝʨʠʘʣʳ ʧʝʨʚʦʛʦ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʠʤʧʦʟʠʫʤʘ. 25-30 ʤʘʨʪʘ 2006ʛ. / ʆʪʚ. ʨʝʜʘʢʪʦʨ ʯʣ.-ʢʦʨʨ. 

ʈɸʅ ɽ.ʀ. ɻʦʨʜʝʝʚ. ʇʝʪʨʦʧʘʚʣʦʚʩʢ-ʂʘʤʯʘʪʩʢʠʡ. 2006. 127-134. 

Лаверов Н.П., Коваленко В.И., Ярмолюк В.В., Богатиков О.А., Акинин 

В.В., Гурбанов А.Г., Евдокимов А.Н., Кудряшова Е.А., Певзнер М.М., 

Пономарева В.В., Сахно В.Г. ʅʦʚʝʡʰʠʡ ʚʫʣʢʘʥʠʟʤ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ: 

ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʠ ʦʙʩʪʘʥʦʚʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ // ɼʦʢʣʘʜʳ ʈɸʅ. 2006. ʊ. 410. ˉ 

4. ʉ. 498-502. 

Solomina O., Pavlova I., Curtis A., Jacoby G., Ponomareva V., Pevzner M. 

Constraining recent Shiveluch volcano eruptions (Kamchatka, Russia) by means of 

dendrochronology // NHESS. 2008. Vol. 8. ʈ. 1083-1097. SRef-ID: 1684-

9981/nhess/2008-8-1083. 

Певзнер М.М. ʉʝʚʝʨʥʘʷ ʛʨʘʥʠʮʘ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʂʘʤʯʘʪʢʠ ʚ 

ʛʦʣʦʮʝʥʝ // ɺʝʩʪʥʠʢ ʂʈɸʋʅʎ. ʅʘʫʢʠ ʦ ɿʝʤʣʝ. 2010. ˉ 1. ɺʳʧʫʩʢ 15. ʉ. 231-

258. 

 

ʉʪʘʪʴʠ ʚ ʤʦʥʦʛʨʘʬʠʷʭ: 

Ponomareva V.V., Churikova T.G., Melekestsev I.V., Braitseva O.A., 

Pevzner M.M., Sulerzhitsky L.D. Late Pleistocene-Holocene Volcanism on the 

Kamchatka Peninsula , Northwest Pacific region // "Volcanism and Tectonics of 

the Kamchatka Peninsula and Adjacent Arcs", Eichelberger J., Gordeev E., 

Kasahara M., Izbekov P., Lees J. (Eds). Geophysical Monograph Series. 2007. 

Volume 172. ʈ. 165-198.  

Ponomareva V.V., Kyle P.R., Pevzner M.M., Sulerzhitsky L.D., Hartman M. 

Holocene eruptive history of Shiveluch volcano. Kamchatka Peninsula // 

"Volcanism and Tectonics of the Kamchatka Peninsula and Adjacent Arcs", 

Eichelberger J., Gordeev E., Kasahara M., Izbekov P., Lees J. (Eds). Geophysical 

Monograph Series. 2007. Volume 172. ʈ. 263-282. 

Пономарева В.В., Чурикова Т.Г., Мелекесцев И.В., Брайцева О.А., 

Певзнер М.М., Сулержицкий Л.Д. ʇʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥ-ʛʦʣʦʮʝʥʦʚʳʡ ʚʫʣʢʘʥʠʟʤ 

ʂʘʤʯʘʪʢʠ // ʀʟʤʝʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʢʣʠʤʘʪʘ: ʧʨʠʨʦʜʥʳʝ ʠ 

ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʪʝʭʥʦʛʝʥʥʳʝ ʢʘʪʘʩʪʨʦʬʳ. ʊʦʤ II. ʅʦʚʝʡʰʠʡ ʚʫʣʢʘʥʠʟʤ 

ʩʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ: ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʟʚʠʪʠʷ, ʚʫʣʢʘʥʠʯʝʩʢʘʷ ʦʧʘʩʥʦʩʪʴ, ʩʚʷʟʴ 

ʩ ʛʣʫʙʠʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ ʠʟʤʝʥʝʥʠʷʤʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʢʣʠʤʘʪʘ. ʄ.: 

ʀʟʜ-ʚʦ ʀɻɽʄ. 2008. ʉ. 19-40. 

 



44 

ɼʨʫʛʦʝ: 

Пономарева В.В., Певзнер М.М. ɺʫʣʢʘʥʠʯʝʩʢʘʷ ʦʧʘʩʥʦʩʪʴ ʜʣʷ 

ʧʦʜʥʦʞʠʷ ʚʫʣʢʘʥʘ ʐʠʚʝʣʫʯ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʛ. 

ʂʣʶʯʠ // ʆʪʯʝʪ ʧʦ ɻʅʊʇ 16 ñɹʝʟʦʧʘʩʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ...ò. ʄ. 1993. 96 ʩ. 

Певзнер М.М. ʀʩʪʦʨʠʷ ʵʨʫʧʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʫʣʢʘʥʘ ʐʠʚʝʣʫʯ ʚ 

ʛʦʣʦʮʝʥʝ (ʧʦ ʜʘʥʥʳʤ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ) / ɼʠʩʩ. ... ʢ.ʛ.-ʤ.ʥ. ʄ. 

1994. 215 ʩ. 

Певзнер М.М. ʀʩʪʦʨʠʷ ʵʨʫʧʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʫʣʢʘʥʘ ʐʠʚʝʣʫʯ ʚ 

ʛʦʣʦʮʝʥʝ (ʧʦ ʜʘʥʥʳʤ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ) / ɸʚʪʦʨʝʬʝʨʘʪ ʜʠʩʩ. 

...ʢ.ʛ.-ʤ.ʥ. ʄ. 1994. 19 ʩ. 

Брайцева О.А., Мелекесцев И.В., Пономарева В.В., Сулержицкий Л.Д., 

Певзнер М.М. ɻʝʦʭʨʦʥʦʣʦʛʠʷ ʠ ʧʘʨʘʤʝʪʨʳ ʢʨʫʧʥʝʡʰʠʭ ʵʢʩʧʣʦʟʠʚʥʳʭ 

ʠʟʚʝʨʞʝʥʠʡ ʥʘ ʂʘʤʯʘʪʢʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 000 ʣʝʪ / ʂʦʥʢʫʨʩʥʘʷ ʩʪʘʪʴʷ ʧʦ 

ɻʨʘʥʪʘʤ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʅʘʫʯʥʦʛʦ ʌʦʥʜʘ RMG000 ʠ RMG300 // ʉʙ. 

çʈʦʩʩʠʡʩʢʘʷ ʥʘʫʢʘ: ɺʳʩʪʦʷʪʴ ʠ ʚʦʟʨʦʜʠʪʴʩʷè / ʄʅʌ ʈʌʌʀ. ʄ.: ʅʘʫʢʘ. 1997. 

ʉ. 237-244. 

Бабанский А.Д., Певзнер М.М., Пономарева В.В. ʅʦʚʝʡʰʠʡ ʚʫʣʢʘʥʠʟʤ 

ʂʘʤʯʘʪʢʠ: ʤʝʪʦʜʳ ʠʟʫʯʝʥʠʷ, ʛʝʦʭʠʤʠʷ, ʛʝʦʜʠʥʘʤʠʢʘ // ʉʦʚʨʝʤʝʥʥʳʝ ʟʘʜʘʯʠ 

ʧʝʪʨʦʣʦʛʠʠ ʠ ʛʝʦʜʠʥʘʤʠʢʠ ʚ ʨʘʟʚʠʪʠʠ ʢʦʥʮʝʧʮʠʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ / ʄʘʪʝʨʠʘʣʳ ʰʢʦʣʳ-ʩʝʤʠʥʘʨʘ. ʇʦʜ ʨʝʜ. ʀ.ʌ. ɻʝʨʪʥʝʨʘ, 

ʇ.ɸ.ʊʠʰʠʥʘ. ʊʦʤʩʢ: ʀʟʜ-ʚʦ ʌɻʋ çʊʦʤʩʢʠʡ ʎʅʊʀè. 2006. ʉ. 5-22. 

ʅʦʚʝʡʰʠʡ ʚʫʣʢʘʥʠʟʤ: ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʝʛʦ ʘʢʪʠʚʥʦʩʪʠ ʠ 

ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʩʣʝʜʩʪʚʠʷ // ʀʟʤʝʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʠ ʢʣʠʤʘʪʘ: ʧʨʠʨʦʜʥʳʝ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʢʘʪʘʩʪʨʦʬʳ. ʅʘʧʨʘʚʣʝʥʠʝ 2: 

ʉ. 35-80. - ʄ.: ʀɻɽʄ ʈɸʅ, 2007. 200 ʩ. ISBN 987-5-88918-034-0. ɸʚʪʦʨʳ: ак. 

В.И.Коваленко, академики В.В.Адушкин, О.А.Богатиков, В.Г.Бондур, 

М.А.Грачев, С.А.Федотов; чл-кор. РАН Е.И.Гордеев, И.В.Чернышев, 

В.Г.Сахно, В.В.Ярмолюк; доктора наук Н.А.Арманд, А.Н.Евдокимов, 

А.Н.Ермаков, Ю.А.Зорин, А.Л.Собисевич, Ф.М.Ступак, А.П.Хренов; 

кандидаты наук В.В.Акинин, А.Г.Гурбанов, Е.А.Кораго, Я.Д.Муравьев, 

В.В.Пономарева, М.М.Певзнер, Ю.Г.Тищенко; Е.А.Кудряшова. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʪʝʟʠʩʳ ʜʦʢʣʘʜʦʚ: 

Певзнер М.М., Мелекесцев И.В., Пономарева В.В., Раковская Э.М. 

ʆʮʝʥʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʵʢʩʧʣʦʟʠʚʥʳʭ ʠʟʚʝʨʞʝʥʠʡ ʚʫʣʢʘʥʘ 

ʐʠʚʝʣʫʯ (ʂʘʤʯʘʪʢʘ) // ɺʫʣʢʘʥʠʟʤ, ʩʪʨʫʢʪʫʨʳ ʠ ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʝ. ʊʝʟ. 

ʜʦʢʣʘʜʦʚ VII ɺʩʝʩʦʶʟʥʦʛʦ ʚʫʣʢʘʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʚʝʱʘʥʠʷ, ʀʨʢʫʪʩʢ, ʠʶʥʴ 

1992 ʛ. ʇʝʪʨʦʧʘʚʣʦʚʩʢ-ʂʘʤʯʘʪʩʢʠʡ. 1992. ʉ. 29-30. 

Мелекесцев И.В., Курбатов А.В., Сулержицкий Л.Д., Певзнер М.М. 

ʉʨʘʚʥʝʥʠʝ ʩʢʦʨʦʩʪʝʡ ʧʦʜʥʷʪʠʡ ʧʦʙʝʨʝʞʴʷ ʂʘʤʯʘʪʩʢʦʛʦ ʟʘʣʠʚʘ ʊʠʭʦʛʦ ʦʢʝʘʥʘ 

ʠ ʦ.ʂʘʨʘʛʠʥʩʢʦʛʦ // ɺʩʝʨʦʩʩʠʡʩʢʦʝ ʩʦʚʝʱʘʥʠʝ ʧʦ ʠʟʫʯʝʥʠʶ ʯʝʪʚʝʨʪʠʯʥʦʛʦ 

ʧʝʨʠʦʜʘ / ʊʝʟʠʩʳ ʜʦʢʣʘʜʘ. ʄ. 1994. ʉ. 164. 

Pevzner M.M., Andreev A.A. Peat section from North-Eastern Kamchatka as 

chronicle of geological and paleoenvironmental events during 
14

C 6000 years // 

International Radiocarbon Congress, Glasgow. 1994. Abstract. 



45 

Ponomareva V.V., Pevzner M.M. Large debris avalanches in the eruptive 

history of Shiveluch volkano, Kamchatka, Russia // International Volcanology 

Congress IAVCEI 1994, Ankara, Turkey, september, 12-16. Abstract. 

Ponomareva V.V., Pevzner M.M. Large Flank Failures in the Holocene 

Eruptive History of Shiveluch Volcano, Kamchatka, Russia // Abstracts of the XXI 

General Assembly of the International Union of Geodesy and Geophysics (IUGG), 

Boulder, Colorado, July 2-14, 1995, USA. Week A (VA 32A-3), p. A-458. 

Ponomareva V.V., Pevzner M.M. Predicting explosive eruptions from the 

eruptive history reconstruction (Shiveluch volcano, Kamchatka, Russia, case 

study) // Annales Geophisical, 1996. Supplement I to volume 14. ʈ.118. 

Певзнер М.М., Мелекесцев И.В.,.Мелкий В.А ʇʝʨʚʳʝ ʜʘʥʥʳʝ ʦ ʚʦʟʨʘʩʪʝ 

ʩʘʤʳʭ ʤʦʣʦʜʳʭ ʤʦʥʦʛʝʥʥʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ (ʉʝʚʝʨʥʳʡ ʠ 

ʖʞʥʳʡ ʏʝʨʧʫʢʠ) ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʂʘʤʯʘʪʢʠ // ɺʩʝʨʦʩʩʠʡʩʢʦʝ ʩʦʚʝʱʘʥʠʝ 

çɻʣʘʚʥʝʡʰʠʝ ʠʪʦʛʠ ʚ ʠʟʫʯʝʥʠʠ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʦʩʥʦʚʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ XXI ʚʝʢʝè / ʊʝʟ. ʜʦʢʣ. ʉʇʙ. 1998. ʉ. 335. 

Бабанский А.Д., Певзнер М.М., Пономарева В.В. ɺʫʣʢʘʥ ʐʠʚʝʣʫʯ 

(ʂʘʤʯʘʪʢʘ, ʈʦʩʩʠʷ): ʦʩʦʙʝʥʥʦʩʪʠ ʤʘʛʤʘʪʠʟʤʘ ʚ ʛʦʣʦʮʝʥʦʚʦʡ ʵʨʫʧʪʠʚʥʦʡ 

ʠʩʪʦʨʠʠ // ɺʪʦʨʦʝ ɺʩʝʨʦʩʩʠʡʩʢʦʝ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʝ ʩʦʚʝʱʘʥʠʝ 

çʇʝʪʨʦʛʨʘʬʠʷ ʥʘ ʨʫʙʝʞʝ XXI ʚʝʢʘ: ʠʪʦʛʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳè, ʊʦʤ 1, ʉʳʢʪʳʚʢʘʨ. 

2000. ʉ. 15-16. 

Ponomareva V.V., Pevzner M.M., Sulerzhitsky L.D. Radiocarbon chronology 

of Holocene paleosol horizons at the foot of Shiveluch volcano, Kamchatka as a 

key to volcanic activity record // 17
th

 international radiocarbon conference, Israel, 

2000.  

Bazanova L.I., Pevzner M.M. Khangar ï one more active volcano in 

Kamchatka, Russia / Exploring Volcanoes: Utilization of their Resources and 

Mitigation of their Hazards; Abstracts of IAVCEI General Assembly 2000. Baly, 

Indonesia. July 18-22. 2000. ʈ. 140. 

Певзнер М.М., Пономарева В.В., Базанова Л.И., Сулержицкий Л.Д. ʇʠʢ 

ʵʨʫʧʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʪʳʣʦʚʦʡ ʟʦʥʝ ʢʘʤʯʘʪʩʢʦʡ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʫʛʠ 6500-

6900 14ʉ ʣ.ʥ. // çɻʝʦʣʦʛʠʷ, ʛʝʦʭʠʤʠʷ, ʛʝʦʬʠʟʠʢʘ ʥʘ ʨʫʙʝʞʝ XX ʠ XXI ʚʝʢʦʚè. 

2002. ʊ.1. ʉ. 79-81. 

Мелекесцев И.В., Брайцева О.А., Пономарева В.В., Певзнер М.М., 

Сулержицкий Л.Д. çɺʝʢè (~6700-6400 ʛʛ ʜʦ ʥ.ʵ.) ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʢʘʪʘʩʪʨʦʬ ʚ 

ʨʘʥʥʝʤ ʛʦʣʦʮʝʥʝ ʂʫʨʠʣʦ-ʂʘʤʯʘʪʩʢʦʡ ʦʙʣʘʩʪʠ // çɻʝʦʣʦʛʠʷ, ʛʝʦʭʠʤʠʷ, 

ʛʝʦʬʠʟʠʢʘ ʥʘ ʨʫʙʝʞʝ XX ʠ XXI ʚʝʢʦʚè. ʀʨʢʫʪʩʢ. 2002.  

Pevzner M.M. Voluminous explosive-extrusive volcanism triggered by 

basalt injection: mid-holocene eruptions at Ichinsky Volcano, Kamchatka // 

Colloque international Montagne Pelee 1902-2002 Volcanisme explosif en zones 

de subduction, 12-16 May 2002. ʈ. 30. 

Pevzner M.M., Ponomareva V.V., Bazanova L.I. New data on the 

Kamchatka back-arc volcanism during the Holocene time // 3rd Biennial 

Workshop on Subduction Processes emphasizing the Kurile-Kamchatkan-Aleutian 

Arcs, Fairbanks, Alaska, June 2002.  



46 

Ponomareva V.V., Pevzner M.M., Sulerzhitsky L.D. Explosive activity of 

Shiveluch volcano, Kamchatka, during the last 10.000 years // 3rd Biennial 

Workshop on Subduction Processes emphasizing the Kurile-Kamchatkan-Aleutian 

Arcs, Fairbanks, Alaska, June 2002. 

Volynets A.O., Pletchov P.U., Pevzner M.M. Mid-Holocene Sout Cherpuk 

monogenetic volcanic Center of Ichinskaya zone (Sredinny Ridge, Kamchatka): 

some petrologic features of rocks and first data on the meltôs composition // 3rd 

Biennial Workshop on Subduction Processes emphasizing the Kurile-Kamchatkan-

Aleutian Arcs, Fairbanks, Alaska, June 2002. 

Певзнер М.М. ɻʦʣʦʮʝʥʦʚʳʝ ʤʦʥʦʛʝʥʥʳʝ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʬʦʨʤʳ 

ʚʦʩʪʦʯʥʦʛʦ ʩʢʣʦʥʘ ʤʘʩʩʠʚʘ ɸʣʥʝʡ-ʏʘʰʘʢʦʥʜʞʘ (ʉʨʝʜʠʥʥʳʡ ʭʨʝʙʝʪ, 

ʂʘʤʯʘʪʢʘ) // ɺʫʣʢʘʥʠʟʤ ʠ ʛʝʦʜʠʥʘʤʠʢʘ / II ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʩʠʤʧʦʟʠʫʤ ʧʦ 

ʚʫʣʢʘʥʦʣʦʛʠʠ ʠ ʧʘʣʝʦʚʫʣʢʘʥʦʣʦʛʠʠ, ɽʢʘʪʝʨʠʥʙʫʨʛ, 9-12 ʩʝʥʪʷʙʨʷ 2003. ʉ. 

695-698. 

Бабанский А.Д., Певзнер М.М. ʀʯʠʥʩʢʠʡ ʚʫʣʢʘʥʠʯʝʩʢʠʡ ʤʘʩʩʠʚ 

(ʉʨʝʜʠʥʥʳʡ ʭʨʝʙʝʪ, ʂʘʤʯʘʪʢʘ) ʚ ʧʦʟʜʥʝʤ ʧʣʝʡʩʪʦʮʝʥʝ-ʛʦʣʦʮʝʥʝ: ʭʨʦʥʦʣʦʛʠʷ 

ʠʟʚʝʨʞʝʥʠʡ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʤʘʛʤʘʪʠʟʤʘ // ɺʫʣʢʘʥʠʟʤ ʠ ʛʝʦʜʠʥʘʤʠʢʘ / II 

ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʩʠʤʧʦʟʠʫʤ ʧʦ ʚʫʣʢʘʥʦʣʦʛʠʠ ʠ ʧʘʣʝʦʚʫʣʢʘʥʦʣʦʛʠʠ, 

ɽʢʘʪʝʨʠʥʙʫʨʛ, 9-12 ʩʝʥʪʷʙʨʷ 2003. ʉ. 757-761.  

Ponomareva V.V., Pevzner M.M., Sulerzhitsky L.D. Shiveluch volcano, 

Kamchatka: Eruptive history and sector collapses. // Abstracts of the 3
rd

 

International Workshop of IGCP Project 455 "Interaction between volcanoes and 

their basement and related geological hazards", August 24-25, 2003, 

Petropavlovsk-Kamchatsky, Russia. P.19. 

Певзнер М.М. ʅʦʚʳʝ ʜʘʥʥʳʝ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʛʦʣʦʮʝʥʦʚʦʛʦ ʤʦʥʦʛʝʥʥʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʉʝʚʝʨʥʦʡ ʂʘʤʯʘʪʢʠ 

// ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʪʝʢʪʦʥʠʢʦʡ, ʩʝʡʩʤʠʯʥʦʩʪʴʶ, ʤʘʛʤʦʦʙʨʘʟʦʚʘʥʠʝʤ ʠ 

ʠʟʚʝʨʞʝʥʠʷʤʠ ʚ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʜʫʛʘʭ / 4-ʦʝ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʚʝʱʘʥʠʝ ʧʦ 

ʂʫʨʠʣʦ-ʂʘʤʯʘʪʩʢʦʡ-ɸʣʝʫʪʩʢʦʡ ʚʫʣʢʘʥʠʯʝʩʢʠʤ ʜʫʛʘʤ, ʇʝʪʨʦʧʘʚʣʦʚʩʢ-

ʂʘʤʯʘʪʩʢʠʡ. 2004. ʉ. 72-76. 

Бабанский А.Д., Певзнер М.М., Волынец А.О. ʇʝʪʨʦʣʦʛʦ_ʛʝʦʭʠʤʠʯʝʩʢʠʝ 

ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʦʣʦʮʝʥʦʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʙʘʩʩʝʡʥʘ ʨ. 

ɽʣʦʚʢʠ (ʉ. ʂʘʤʯʘʪʢʘ) // çɺʫʣʢʘʥʠʟʤ ʠ ʛʝʦʜʠʥʘʤʠʢʘè / 3 ɺʩʝʨʦʩʩʠʡʩʢʠʡ 

ʩʠʤʧʦʟʠʫʤ ʧʦ ʚʫʣʢʘʥʦʣʦʛʠʠ ʠ ʧʘʣʝʦʚʫʣʢʘʥʦʣʦʛʠʠ, ʋʣʘʥ-ʋʜʵ, 5-8 ʩʝʥʪʷʙʨʷ 

2006. ʉ. 512-515. 

Певзнер М.М. ʈʘʜʠʦʫʛʣʝʨʦʜʥʘʷ ʭʨʦʥʦʣʦʛʠʷ ʛʦʣʦʮʝʥʦʚʦʡ 

ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʉʨʝʜʠʥʥʦʤ ʭʨʝʙʪʝ ʂʘʤʯʘʪʢʠ // ʊʝʟ. ɼʦʢʣ. 

çʀʟʦʪʦʧʥʦʝ ʜʘʪʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʷ, ʤʘʛʤʘʪʠʟʤʘ, 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠ ʤʝʪʘʤʦʨʬʠʟʤʘè. ʀɻɽʄ ʈɸʅ. ʄʦʩʢʚʘ. 2006. ʊ. 2. ʉ. 93-

97. 

Ponomareva V.V. and Pevzner M.M. What may be expected from Shiveluch 

volcano, Kamchatka? Lessons from reconstructed pre-historic eruptions and their 

environmental impact. // ʇʨʦʙʣʝʤʳ ʵʢʩʧʣʦʟʠʚʥʦʛʦ ʚʫʣʢʘʥʠʟʤʘ (ʢ 50-ʣʝʪʠʶ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʠʟʚʝʨʞʝʥʠʷ ʚʫʣʢʘʥʘ ɹʝʟʳʤʷʥʥʳʡ). ʄʘʪʝʨʠʘʣʳ ʧʝʨʚʦʛʦ 



47 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʠʤʧʦʟʠʫʤʘ. 25-30 ʤʘʨʪʘ 2006ʛ. / ʆʪʚ. ʨʝʜʘʢʪʦʨ ʯʣ.-ʢʦʨʨ. 

ʈɸʅ ɽ.ʀ. ɻʦʨʜʝʝʚ. ʇʝʪʨʦʧʘʚʣʦʚʩʢ-ʂʘʤʯʘʪʩʢʠʡ. 2006.  

Коваленко В.И., Ярмолюк В.В., Акинин В.В., Гурбанов А.Г., Евдокимов 

А.Н., Кудряшова Е.А., Певзнер М.М., Пономарева В.В., Сахно В.Г., Ступак 

Ф.М. ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʥʦʚʝʡʰʝʛʦ ʚʫʣʢʘʥʠʟʤʘ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ 

ï ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʢʘʨʪʳ ʥʦʚʝʡʰʝʛʦ ʚʫʣʢʘʥʠʟʤʘ ʢʦʥʪʠʥʝʥʪʘ // 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʛʝʦʪʝʢʪʦʥʠʢʠ, ʊʦʤ 2 / ʄʘʪʝʨʠʘʣʳ XL 

ʊʝʢʪʦʥʠʯʝʩʢʦʛʦ ʩʦʚʝʱʘʥʠʷ. ʄ.: ɻɽʆʉ. 2007. ʉ. 311-314. 

Певзнер М.М. ɻʦʣʦʮʝʥʦʚʳʡ ʚʫʣʢʘʥʠʟʤ ʠ ʥʝʦʪʝʢʪʦʥʠʢʘ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʡ ʂʘʤʯʘʪʢʠ // ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʢʚʘʨʪʝʨʘ: ʠʪʦʛʠ ʠʟʫʯʝʥʠʷ 

ʠ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʄʘʪʝʨʠʘʣʳ V 

ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʩʦʚʝʱʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ. ʄʦʩʢʚʘ, 7-9 

ʥʦʷʙʨʷ 2007 ʛ. ʄ.: ɻɽʆʉ. 2007. ʉ. 322-324. 

Певзнер М.М. ʄʝʪʦʜʳ ʠʟʦʪʦʧʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ ʯʝʪʚʝʨʪʠʯʥʳʭ 

ʦʪʣʦʞʝʥʠʡ // ʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʢʚʘʨʪʝʨʘ: ʠʪʦʛʠ ʠʟʫʯʝʥʠʷ ʠ 

ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʄʘʪʝʨʠʘʣʳ V 

ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʩʦʚʝʱʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ. ʄʦʩʢʚʘ, 7-9 

ʥʦʷʙʨʷ 2007 ʛ. ʄ.: ɻɽʆʉ. 2007. ʉ. 324-327. 

Бабанский А.Д., Толстых М.Л., Певзнер М.М., Наумов В.Б., Кононкова 

Н.Н. ʆʩʦʙʝʥʥʦʩʪʠ ʩʦʩʪʘʚʘ ʩʪʝʢʦʣ ʨʘʩʧʣʘʚʥʳʭ ʚʢʣʶʯʝʥʠʡ ʚ ʛʦʣʦʮʝʥʦʚʦʡ 

ʪʝʬʨʝ ʚʫʣʢʘʥʘ ʐʠʚʝʣʫʯ, ʂʘʤʯʘʪʢʘ // IV ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʩʠʤʧʦʟʠʫʤ ʧʦ 

ʚʫʣʢʘʥʦʣʦʛʠʠ ʠ ʧʘʣʝʦʚʫʣʢʘʥʦʣʦʛʠʠ çɺʫʣʢʘʥʠʟʤ ʠ ʛʝʦʜʠʥʘʤʠʢʘè, 

ʇʝʪʨʦʧʘʚʣʦʚʩʢ-ʂʘʤʯʘʪʩʢʠʡ, 22 - 27 ʩʝʥʪʷʙʨʷ 2009 ʛ. ʉ. 257-261 

Певзнер М.М., Головин Д.И., Герцев Д.О., Кущева Ю.В., Чурикова Т.Г., 

Волынец А.О., Родин В.С., Ладыгин В.М. ʅʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ K-AR 

ʜʘʪʠʨʦʚʘʥʠʷ ʤʠʦʮʝʥ-ʧʣʠʦʮʝʥʦʚʳʭ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ 

ʂʘʤʯʘʪʢʠ // IV ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʩʠʤʧʦʟʠʫʤ ʧʦ ʚʫʣʢʘʥʦʣʦʛʠʠ ʠ 

ʧʘʣʝʦʚʫʣʢʘʥʦʣʦʛʠʠ çɺʫʣʢʘʥʠʟʤ ʠ ʛʝʦʜʠʥʘʤʠʢʘè, ʇʝʪʨʦʧʘʚʣʦʚʩʢ-

ʂʘʤʯʘʪʩʢʠʡ, 22 - 27 ʩʝʥʪʷʙʨʷ 2009 ʛ. ʉ. 445-448. 

Певзнер М.М., Головин Д.И., Герцев Д.О., Кущева Ю.В., Чурикова Т.Г., 

Волынец А.О., Родин В.С., Ладыгин В.М. ʄʠʦʮʝʥ-ʯʝʪʚʝʨʪʠʯʥʳʡ ʚʫʣʢʘʥʠʟʤ 

ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʂʘʤʯʘʪʢʠ: ʨʝʟʫʣʴʪʘʪʳ K-Ar ʜʘʪʠʨʦʚʘʥʠʷ // IV ʈʦʩʩʠʡʩʢʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʠʟʦʪʦʧʥʦʡ ʛʝʦʭʨʦʥʦʣʦʛʠʠ çʀʟʦʪʦʧʥʳʝ ʩʠʩʪʝʤʳ ʠ ʚʨʝʤʷ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚè, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2-4 ʠʶʥʷ 2009. ʉ. 77-79.  

Волынец А.О., Певзнер М.М. ʉʦʩʪʘʚ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ ʩʝʚʝʨʥʦʡ 

ʯʘʩʪʠ ʉʨʝʜʠʥʥʦʛʦ ʭʨʝʙʪʘ ʂʘʤʯʘʪʢʠ (ʨʝʟʫʣʴʪʘʪʳ ʨʝʥʪʛʝʥʦʬʣʶʦʨʝʩʮʝʥʪʥʦʛʦ 

ʘʥʘʣʠʟʘ) // IV ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʩʠʤʧʦʟʠʫʤ ʧʦ ʚʫʣʢʘʥʦʣʦʛʠʠ ʠ 

ʧʘʣʝʦʚʫʣʢʘʥʦʣʦʛʠʠ çɺʫʣʢʘʥʠʟʤ ʠ ʛʝʦʜʠʥʘʤʠʢʘè, ʇʝʪʨʦʧʘʚʣʦʚʩʢ-

ʂʘʤʯʘʪʩʢʠʡ, 22 - 27 ʩʝʥʪʷʙʨʷ 2009 ʛ. ʉ. 302-304. 

Ponomareva V., Portnyagin M., Kuvikas O., Pevzner M., Bazanova L., Bigg 

G., Gavrilenko M., Kyle Ph., van den Bogaard Ch. Tephrochronological Research 

in the KALMAR Project and its Implications to the Temporal and Compositional 

Evolution of Volcanism in Kamchatka. Terra Nostra. 2009. ˉ1. ʈ. 62-63. ISSN: 

0946-8978. Abstracts of the First Bilateral workshop on Russian-German 



48 

cooperation on Kurile-Kamchatka and the Aleutian Marginal Sea-Island Arc 

Systems. 

Babansky A., Tolstykh M., Pevzner M., Naumov V., Kononkova N. 

Compositions of melt inclusions in minerals from the Holocene tephra of 

Shiveluch volcano, Kamchatka // European Current Research on Fluid Inclusion, 

21-27 september, 2009, University of Granada, Spain. Abstracts. P. 9-10.  

Певзнер М.М., Бабанский А.Д. ɺʦʟʨʘʩʪ ʚʫʣʢʘʥʘ ʄʦʣʦʜʦʡ ʐʠʚʝʣʫʯ ʠ 

ʵʚʦʣʶʮʠʷ ʩʦʩʪʘʚʘ ʝʛʦ ʧʦʨʦʜ // ʄʘʛʤʘʪʠʟʤ ʠ ʤʝʪʘʤʦʨʬʠʟʤ ʚ ʠʩʪʦʨʠʠ ɿʝʤʣʠ / 

XI ɺʩʝʨʦʩʩʠʡʩʢʦʝ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʝ ʩʦʚʝʱʘʥʠʝ. ɽʢʘʪʝʨʠʥʙʫʨʛ. 24-28 ʘʚʛʫʩʪʘ 

2010 ʛ. ʉ. 115-116. 

Babansky A., Tolstykh M., Pevzner M, Naumov V., Kononkova N. Late 

Pleistocene-holocene magmatism of Shiveluch volcano: three types of primary 

melts // Asian Current Research On Fluids Inclusions (ACROFI 2010), 

Novosibirsk, Russia, September 15-21, 2010. Abstracts volume. ʈ. 18-19.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʇʦʜʧʠʩʘʥʦ ʚ ʧʝʯʘʪʴ 14.03.2011 ʛ. 

ʌʦʨʤʘʪ 60³90 1/16. ʋʩʣ. ʧʝʯ. ʣ. 2 

ʊʠʨʘʞ 150. ɿʘʢʘʟ ˉ 2 

 

119017, ʛ. ʄʦʩʢʚʘ, ʉʪʘʨʦʤʦʥʝʪʥʳʡ ʧʝʨ. ʜʦʤ 31. ʊʝʣ. (495) 9503039 

ʆʪʧʝʯʘʪʘʥʦ ʥʘ ʨʠʟʦʛʨʘʬʝ ʚ ʀʇ ʉʢʦʨʦʭʦʜʦʚ ɺ.ɸ. 


