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ʇʈɽɼʀʉʃʆɺʀɽ 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʧʷʪʥʘʜʮʘʪʴ ʣʝʪ ʢʘʬʝʜʨʘ ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʣʦʛʠʠ ʠ 

ʧʘʣʝʦʥʪʦʣʦʛʠʠ ʄɻʈʀ ï ʈɻɻʈʋ ʩʦʚʤʝʩʪʥʦ ʩ ʩʝʢʮʠʝʡ ʛʝʦʣʦʛʠʠ ʄʦʩʢʦʚʩʢʦʛʦ 

ʦʙʱʝʩʪʚʘ ʠʩʧʳʪʘʪʝʣʝʡ ʧʨʠʨʦʜʳ ʚ ʩʝʜʴʤʦʡ ʨʘʟ ʦʨʛʘʥʠʟʫʝʪ ʥʘʫʯʥʫʶ 

ʢʦʥʬʝʨʝʥʮʠʶ ï ʯʪʝʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʧʘʤʷʪʠ ʧʨʦʬʝʩʩʦʨʘ ʄ.ɺ. ʄʫʨʘʪʦʚʘ, 

ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʨʫʢʦʚʦʜʠʚʰʝʛʦ ʢʘʬʝʜʨʦʡ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʝʢʮʠʝʡ ʄʆʀʇ.  

ʆʥ ʯʠʪʘʣ ʢʫʨʩ ʣʝʢʮʠʡ çɻʝʦʣʦʛʠʷ ʉʉʉʈè ʚ ʛʦʜʳ, ʢʦʛʜʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʧʦʩʪʫʧʘʣʘ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚ ʩʚʷʟʠ ʩ ʰʠʨʦʢʦ ʨʘʟʚʝʨʥʫʚʰʠʤʠʩʷ 

ʨʘʙʦʪʘʤʠ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʲʝʤʢʝ ʪʝʨʨʠʪʦʨʠʠ ʉʉʉʈ, ʘ ʭʦʨʦʰʠʭ ʫʯʝʙʥʳʭ 

ʧʦʩʦʙʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʙʳʣʦ. ʇʦʵʪʦʤʫ, ʯʪʦʙʳ ʙʦʣʝʝ ʣʦʛʠʯʥʦ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠʟʣʘʛʘʪʴ ʤʘʪʝʨʠʘʣ ʥʘ ʩʚʦʠʭ ʣʝʢʮʠʷʭ ʦʥ ʙʳʣ ʚʳʥʫʞʜʝʥ ʤʥʦʛʦ 

ʨʘʙʦʪʘʪʴ ʥʘʜ ʩʠʩʪʝʤʘʪʠʟʘʮʠʝʡ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʣʦʛʠʠ 

ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ, ʥʘʜ ʨʘʟʨʘʙʦʪʢʦʡ ʧʨʠʥʮʠʧʦʚ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ 

ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʧʦ ʩʚʦʝʤʫ ʩʪʨʦʝʥʠʶ. ʅʝʩʦʤʥʝʥʥʦ, ʵʪʦʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣ 

ʅ.ʉ. ʐʘʪʩʢʠʡ, ʨʘʙʦʪʘʚʰʠʡ ʚ ʪʦ ʚʨʝʤʷ ʥʘ ʢʘʬʝʜʨʝ ʠ ʟʘʥʠʤʘʷʩʴ ʚ ɻʝʦʣʦʛʠʯʝʩʢʦʤ 

ʠʥʩʪʠʪʫʪʝ ɸʅ ʉʉʉʈ ʩʦʩʪʘʚʣʝʥʠʝʤ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʢʘʨʪ. ʉ ʵʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʩʚʷʟʘʥ ʝʛʦ ʚʢʣʘʜ ʚ ʨʘʟʨʘʙʦʪʢʫ ʣʝʛʝʥʜ ʦʙʟʦʨʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʢʘʨʪ, ʚ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʵʪʘʧʥʦʩʪʠ ʠ ʩʪʘʜʠʡʥʦʩʪʠ ʚ ʠʩʪʦʨʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ.  

ʈʝʛʠʦʥʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʩʦʩʪʘʚʣʝʥʠʝʤ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʚ ʂʨʳʤʫ, 

ʂʘʨʧʘʪʘʭ, ʇʦʚʦʣʞʴʝ,  ʂʘʟʘʭʩʪʘʥʝ, ʥʘ ʂʘʚʢʘʟʝ, ɸʣʪʘʝ ʦʙʫʩʣʦʚʠʣʠ ʝʛʦ ʠʥʪʝʨʝʩ ʢ 

ʨʘʙʦʪʘʤ, ʩʚʷʟʘʥʥʳʤ ʩʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʨʘʩʯʣʝʥʝʥʠʝʤ ʠ ʢʦʨʨʝʣʷʮʠʝʡ 

ʨʘʟʨʝʟʦʚ. ʇʨʠ ʵʪʦʤ ʝʤʫ ʧʨʠʭʦʜʠʣʦʩʴ ʟʘʥʠʤʘʪʴʩʷ ʩʪʨʘʪʠʛʨʘʬʠʝʡ ʧʘʣʝʦʟʦʷ, 

ʤʝʟʦʟʦʷ ʠ ʢʘʡʥʦʟʦʷ. ɼʠʘʧʘʟʦʥ ʝʛʦ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ ʙʳʣ ʯʨʝʟʚʳʯʘʡʥʦ 

ʨʘʟʥʦʦʙʨʘʟʝʥ. ʆʥ ʟʘʥʠʤʘʣʩʷ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʝʡ ʠ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʝʡ ʠ 

ʧʦʣʝʟʥʳʤʠ ʠʩʢʦʧʘʝʤʳʤʠ. ɺʩʝ ʚʳʚʦʜʳ ʠ ʟʘʢʣʶʯʝʥʠʷ ʄ.ɺ. ʄʫʨʘʪʦʚʘ ʩʪʨʦʠʣʠʩʴ 

ʥʘ ʛʣʫʙʦʢʦʡ ʧʨʦʨʘʙʦʪʢʝ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʉʢʦʨʦʧʘʣʠʪʝʣʴʥʳʝ 

ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʩʫʞʜʝʥʠʷ ʜʣʷ ʥʝʛʦ ʙʳʣʠ ʯʫʞʜʳ.  

ʆʨʛʘʥʠʟʘʪʦʨʳ çʏʪʝʥʠʡè ʚʢʣʶʯʠʣʠ ʚ ʩʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ ʚʩʝ ʧʨʠʩʣʘʥʥʳʝ 

ʜʦʢʣʘʜʳ. ɹʦʣʴʰʠʥʩʪʚʦ ʠʟ ʥʠʭ ʢʘʩʘʶʪʩʷ ʧʨʦʙʣʝʤ ʛʝʦʣʦʛʠʠ ʂʨʳʤʘ, ɺʦʩʪʦʯʥʦ-

ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʂʘʚʢʘʟʘ, ʋʨʘʣʘ ï ʦʙʣʘʩʪʝʡ, ʢʦʪʦʨʳʝ ʄ.ɺ. ʄʫʨʘʪʦʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟʫʯʘʣ. ʆʪʨʘʜʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʟʘ ʛʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʧʘʤʷʪʥʳʭ 

ʯʪʝʥʠʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʢʦʣʣʝʢʪʠʚ ʜʦʢʣʘʜʯʠʢʦʚ, ʢʦʪʦʨʳʝ 

ʩʯʠʪʘʶʪ ʩʚʦʠʤ ʜʦʣʛʦʤ ʧʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʚ ʧʘʤʷʪʥʳʭ ʯʪʝʥʠʷʭ. ɹʫʜʝʤ ʥʘʜʝʷʪʴʩʷ, 

ʯʪʦ ʦʙʤʝʥ ʤʥʝʥʠʷʤʠ ʧʦ ʢʣʶʯʝʚʳʤ ʚʦʧʨʦʩʘʤ ʩʪʨʘʪʠʛʨʘʬʠʠ, ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʪʝʢʪʦʥʠʢʠ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ 

ʜʘʣʴʥʝʡʰʝʤʫ ʧʦʟʥʘʥʠʶ ʛʝʦʣʦʛʠʠ ʩʪʨʘʥʳ.  

 

ɺ.ʄ. ʎʝʡʩʣʝʨ ï ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʣʦʛʠʠ ʠ ʧʘʣʝʦʥʪʦʣʦʛʠʠ 
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ʇɸʈɸɼʆʂʉɸʃʔʅʓɽ ɺʓɺʆɼʓ ʀɿ ʆʉʅʆɺʅʆɻʆ ɿɸʂʆʅɸ 

ʉɽɼʀʄɽʅʊʆʃʆɻʀʀ: ʈʆʃʔ ʀ ɿʅɸʏɽʅʀɽ ʇʈʀ ʀɿʋʏɽʅʀʀ 

ʄɽɿʆɿʆʁʉʂʀʍ ʆʊʃʆɾɽʅʀʁ ɿɸʇɸɼʅʆ-ʉʀɹʀʈʉʂʆɻʆ ʆʉɸɼʆʏʅʆɻʆ 

ɹɸʉʉɽʁʅɸ 

ɺ.ʇ. ɸʣʝʢʩʝʝʚ (ʋɻɻʋ, ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʦʩʩʠʷ) 

 

ɻʝʦʣʦʛ, ʟʘʥʠʤʘʶʱʠʡʩʷ ʠʟʫʯʝʥʠʝʤ ʢʦʥʢʨʝʪʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʪʝʣ, ʦʙʳʯʥʦ 

ʥʝ ʦʯʝʥʴ ʟʘʜʫʤʳʚʘʝʪʩʷ ʦ ʤʝʭʘʥʠʟʤʝ ʠ (ʠʣʠ) ʫʩʣʦʚʠʷʭ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ. ɺ 

ʧʦʣʥʦʡ ʤʝʨʝ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʥʝʬʪʝʛʘʟʦʚʦʡ ʣʠʪʦʣʦʛʠʠ, ʢʦʛʜʘ çʚ ʧʨʝʜʝʣʝè 

(lim), ʨʝʰʘʝʤʳʝ ʟʘʜʘʯʠ ʩʚʦʜʷʪʩʷ ʢ ʦʪʥʝʩʝʥʠʶ ʧʦʨʦʜʳ ʢ ʦʜʥʦʤʫ ʠʟ ʜʚʫʭ ʪʠʧʦʚ: 

ʢʦʣʣʝʢʪʦʨ ï ʥʝ ʢʦʣʣʝʢʪʦʨ, ʘ çʧʣʘʩʪè ʖ2 (ʢ ʧʨʠʤʝʨʫ) ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʧʦʯʪʠ ʥʘ 

ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ (ɿʉʇ).  

ʆʜʥʘʢʦ, ʨʝʰʝʥʠʝ ʦʙʦʟʥʘʯʝʥʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʥʝʨʝʜʢʦ ʩʪʘʣʢʠʚʘʝʪʩʷ 

ʩ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʟʘʪʨʫʜʥʝʥʠʷʤʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ, ʨʘʩʩʫʞʜʘʷ ʦʙʨʘʟʥʦ, ʧʨʠ 

çʩʪʘʪʠʯʝʩʢʦʤè (ʤʫʪʘʮʠʦʥʥʦʤ, ʧʦ ʅ.ɹ. ɺʘʩʩʦʝʚʠʯʫ) ʚʟʛʣʷʜʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʪʝʨʨʠʛʝʥʥʳʭ ʪʦʣʱ, ʤʠʛʨʘʮʠʦʥʥʳʭ ʧʦ ʩʚʦʝʡ ʩʫʪʠ. ʆʧʷʪʴ-ʪʘʢʠ çʚ ʧʨʝʜʝʣʝè (lim), 

ʜʣʷ ʪʦʣʱ ʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ (ʪ.ʝ. ʠʤʝʶʱʠʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʥʘʧʦʣʥʝʥʠʝ) 

ʩʦʚʝʨʰʝʥʥʦ ʩʧʨʘʚʝʜʣʠʚʦ ʩʣʝʜʫʶʱʝʝ ʫʪʚʝʨʞʜʝʥʠʝ. çʋʧʦʨʥʦʝ ʠʛʥʦʨʠʨʦʚʘʥʠʝ 

ʧʨʠʥʮʠʧʘ ɻʦʣʦʚʢʠʥʩʢʦʛʦ, ʩʪʘʚʰʝʛʦ é çʥʝʧʨʠʷʪʥʳʤ ʦʪʢʨʳʪʠʝʤ ʜʣʷ ʛʝʦʣʦʛʦʚè, 

ï ʷʚʣʝʥʠʝ, ʢʦʥʝʯʥʦ, ʚʨʝʤʝʥʥʦʝ. ʉʪʨʘʪʠʛʨʘʬʘʤ, ʢʘʢ ʛʦʚʦʨʠʪʩʷ, ʧʨʦʩʪʦ ʥʝʢʫʜʘ 

ʙʫʜʝʪ ʜʝʪʴʩʷ, ʠ ʧʦʪʦʤʫ ʪʦʣʴʢʦ, ʯʪʦ ʵʪʦʪ ʧʨʠʥʮʠʧ ʚʳʪʝʢʘʝʪ ʠʟ ʦʙʱʝʧʨʠʥʷʪʦʡ ʥʘ 

ʩʝʛʦʜʥʷ ʥʘʫʢʦʡ ʩʭʝʤʳ ʩʣʦʝʦʙʨʘʟʦʚʘʥʠʷè [10, ʩ. 121]. ʅʘʧʦʤʥʠʤ ʟʜʝʩʴ, ʯʪʦ 

ʬʘʮʠʘʣʴʥʳʡ ʟʘʢʦʥ ɻʦʣʦʚʢʠʥʩʢʦʛʦ (ʟʘ ʨʫʙʝʞʦʤ ï ʟʘʢʦʥ ɺʘʣʴʪʝʨʘ) ʚʳʛʣʷʜʠʪ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʬʘʮʠʘʣʴʥʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʦʩʘʜʦʯʥʦʡ ʧʦʨʦʜʳ ʣʶʙʦʛʦ 

ʙʘʩʩʝʡʥʘ ʩʝʜʠʤʝʥʪʘʮʠʠ ʩʤʝʥʷʶʪʩʷ ʧʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʚʝʨʪʠʢʘʣʠ ʚ ʪʦʤ 

ʞʝ ʧʦʨʷʜʢʝ, ʢʘʢ ʠ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ. ɸʚʪʦʨʩʢʘʷ ʨʘʙʦʪʘ ʅ.ɸ. ɻʦʣʦʚʢʠʥʩʢʦʛʦ, ʛʜʝ 

ʪʱʘʪʝʣʴʥʦ ʨʘʟʦʙʨʘʥʦ ʠ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʦ ʚʦʟʨʘʩʪʥʦʝ ʩʢʦʣʴʞʝʥʠʝ 

ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʦʜʥʦʨʦʜʥʳʭ ʩʣʦʝʚ, ʚʦʩʧʨʦʠʟʚʝʜʝʥʘ ʥʘʤʠ, ʩ ʥʘʙʦʨʦʤ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʠʟʜʘʥʠʠ [7]. 

ʉʫʱʥʦʩʪʴ ʧʝʨʚʦʛʦ ʧʘʨʘʜʦʢʩʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʚʦʜʠʪʩʷ ʢ ʚʨʝʤʝʥʥ·ʡ 

ʘʩʠʥʭʨʦʥʥʦʩʪʠ ʚʠʟʫʘʣʴʥʦ ʦʜʥʦʨʦʜʥʳʭ ʩʣʦʝʚ (ʚ ʪ.ʯ. ʪʝʨʨʠʛʝʥʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ). 

ɽʛʦ ʧʨʠʥʷʪʠʝ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʘʪʦʯʥʦ ʣʝʛʢʦ ʦʩʦʟʥʘʪʴ ʠ ʚʪʦʨʦʡ, ʩʚʦʜʷʱʠʡʩʷ ʢ 

ʧʦʥʠʤʘʥʠʶ ʥʘʢʦʧʣʝʥʠʷ ʷʢʦʙʳ ʥʝʧʨʝʨʳʚʥʳʭ (ʦʧʷʪʴ ʞʝ ʚʠʟʫʘʣʴʥʦ) ʨʘʟʨʝʟʦʚ ʚ 

ʜʠʩʢʨʝʪʥʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ. ʕʪʦʪ ʤʝʭʘʥʠʟʤ ʚʧʝʨʚʳʝ ʧʦʢʘʟʘʥ ɼʞ. 

ɹʘʨʨʝʣʣʦʤ ʝʱʝ ʚ 1914 ʛ. ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʦʩʚʝʱʝʥ ʚ ʥʘʰʝʡ ʨʘʙʦʪʝ [1]. ʆʧʷʪʴ-ʪʘʢʠ 

çʚ ʧʨʝʜʝʣʝè (lim) ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ, ʯʪʦ çéʚʩʷ ʩʚʠʪʘ, ʩʣʦʞʝʥʥʘʷ ʪʫʨʙʠʜʠʪʘʤʠ, 

ʦʙʨʘʟʦʚʘʣʘʩʴ ʚ ʪʝʯʝʥʠʝ ʧʝʨʝʨʳʚʘ ʚ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠè - ʪʘʢʦʝ ʧʘʨʘʜʦʢʩʘʣʴʥʦʝ 

(ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ), ʥʦ ʤʦʪʠʚʠʨʦʚʘʥʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʩʜʝʣʘʥʦ ʉ.ʀ. ʈʦʤʘʥʦʚʩʢʠʤ 

ʧʨʠ ʦʮʝʥʢʝ ʥʝʢʦʪʦʨʦʡ (ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ) ʪʦʣʱʠ [9, ʩ. 24]. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʜʥʦʛʦ ʮʠʢʣʘ ɹʦʫʤʳ ʩ ʝʛʦ ʦʙʳʯʥʦʡ ʤʦʱʥʦʩʪʴʶ ʥʝʩʢʦʣʴʢʦ 

ʤʝʪʨʦʚ ʟʘ 20-30 ʯʘʩʦʚ (!) ʠ ʦʪʚʦʜʠʤʦʤʫ ʥʘ ʝʛʦ ʥʘʢʦʧʣʝʥʠʝ çʛʝʦʣʦʛʠʯʝʩʢʦʤʫè 

ʚʨʝʤʝʥʠ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯ ʜʦ ʜʝʩʷʪʢʦʚ ʠ ʜʘʞʝ ʩʦʪʝʥ ʪʳʩʷʯ ʣʝʪ, ʧʨʠʭʦʜʠʪʩʷ 

ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʩʦʙʩʪʚʝʥʥʦ ʥʘ ʩʝʜʠʤʝʥʪʘʮʠʶ ʧʨʠʭʦʜʠʪʩʷ ʠʩʯʝʟʘʶʱʝ 

ʤʘʣʳʡ ʧʨʦʤʝʞʫʪʦʢ (10
-4
 %). ʆʪʤʝʪʠʤ, ʯʪʦ ʯʘʱʝ ʚʩʝʛʦ ʜʦʣʷ ʚʨʝʤʝʥʠ, 

ʦʪʚʦʜʠʤʦʛʦ ʥʘ ʩʝʜʠʤʝʥʪʘʮʠʶ, çʟʘʢʨʝʧʣʝʥʥʫʶè ʥʘʙʣʶʜʘʝʤʳʤʠ ʥʳʥʝ ʦʩʘʜʢʘʤʠ, 
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ʩʦʩʪʘʚʣʷʝʪ ʧʝʨʚʳʝ ʧʨʦʮʝʥʪʳ, ʯʪʦ ʢʘʢ ʙʳ ʚʳʨʘʚʥʠʚʘʝʪ ʨʘʟʥʦʚʝʣʠʢʠʝ ʩʢʦʨʦʩʪʠ 

ʜʨʝʚʥʝʛʦ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ [1]. 

ɹʘʟʠʨʫʷʩʴ ʥʘ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʨʷʜʘ ʨʘʥʥʝʤʝʟʦʟʦʡʩʢʠʭ 

ʪʝʨʨʠʛʝʥʥʳʭ ʪʦʣʱ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ, ʤʳ ʧʨʝʜʧʦʣʦʞʠʣʠ ʜʣʷ ʥʠʭ ʥʘʣʠʯʠʝ 

ʙʣʠʟʢʠʭ ʩʢʦʨʦʩʪʝʡ ʟʘʢʨʝʧʣʝʥʠʷ ʚ ʨʘʟʨʝʟʝ ʦʩʘʜʢʦʚ, ʚʳʨʘʞʝʥʥʦʝ ʚ 

ʩʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʦʡ ʢʦʥʩʪʘʥʪʝ (ʉʂ), ʩʦʩʪʘʚʣʷʶʱʝʡ 1-2 ʤʤ/ʛʦʜ (1-2 ʪʳʩ. ɹ) 

[2]. ʕʪʦ ʟʥʘʯʝʥʠʝ ʩʦʠʟʤʝʨʠʤʦ ʩ ʚʥʝʨʘʥʛʦʚʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʢʦʥʩʪʘʥʪʦʡ 

(ɻʂ), ʠʤʝʶʱʝʡ ʪʫ ʞʝ ʨʘʟʤʝʨʥʦʩʪʴ ʩʢʦʨʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʦʪʥʦʰʝʥʠʝ 

ʤʦʱʥʦʩʪʠ ʛʝʦʩʬʝʨ, ʚ ʢʦʪʦʨʳʭ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʢʦʥʚʝʢʪʠʚʥʳʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʝ 

ʩʠʩʪʝʤʳ, ʢ ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʮʠʢʣʦʚ: 

(4,5 Ñ 0,1) ʤʤ/ʛʦʜ ʠʣʠ 4,5 ʪʳʩ. ɹ [5]. ɹʣʠʟʦʩʪʴ ʟʥʘʯʝʥʠʡ ɻʂ ʠ ʉʂ ʧʦʟʚʦʣʠʣʘ ʥʘʤ 

ʧʦʣʘʛʘʪʴ ʥʘʣʠʯʠʝ ʢʦʵʚʦʣʶʮʠʠ ʚ ʨʝʘʣʠʟʘʮʠʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠ 

ʩʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ [2]. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʠʤʝʨʳ ʨʝʘʣʠʟʘʮʠʠ 

ʪʘʢʦʡ ʢʦʵʚʦʣʶʮʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʠʢʚʝʥʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʧʦʩʪʨʦʝʥʠʷ, 

ʦʧʠʨʘʶʱʠʝʩʷ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʮʠʢʣʠʯʥʦʩʪʠ ʚ ʦʩʘʜʦʯʥʳʭ ʪʦʣʱʘʭ, 

ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʫʨʦʚʥʷ ʤʦʨʷ [8]. 

ɺʝʨʠʬʠʢʘʮʠʝʡ ʠʟʣʦʞʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ çʧʨʠʥʮʠʧ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʧʝʨʠʦʜʘ ʮʠʢʣʘ ʠ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ 

ʬʦʨʤʠʨʫʶʱʝʡ ʝʛʦ ʩʠʩʪʝʤʳè, ʚ ʪʨʘʢʪʦʚʢʝ ʝʛʦ ʘʚʪʦʨʦʚ ʚʳʛʣʷʜʷʱʠʡ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ. ʇʝʨʠʦʜ ʛʝʥʝʨʠʨʫʝʤʳʭ ʩʠʩʪʝʤʦʡ ʮʠʢʣʦʚ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ 

ʣʠʥʝʡʥʳʤ ʨʘʟʤʝʨʘʤ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ [11, ʩ. 432].  ʂʦʵʬʬʠʮʠʝʥʪ ʮʠʢʣʠʯʝʩʢʦʡ 

ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʂ = t/L, ʛʜʝ t ï ʧʝʨʠʦʜ ʮʠʢʣʘ, ʘ L ï ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ 

ʛʝʥʝʨʠʨʫʶʱʝʡ ʩʠʩʪʝʤʳ, ʧʨʠʤʝʨʥʦ ʨʘʚʝʥ ʝʜʠʥʠʮʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ 

ʧʦʣʫʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʷʟʘʪʴ ʚʦʝʜʠʥʦ ʚʩʝ ʪʨʠ ʧʘʨʘʤʝʪʨʘ, ʷʚʣʷʶʱʠʝʩʷ 

ʧʨʝʜʤʝʪʦʤ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ: ʤʦʱʥʦʩʪʴ (ʪʦʣʱʠʥʫ) ʦʩʘʜʦʯʥʳʭ ʪʝʣ (h), 

ʠʭ ʧʨʦʪʷʞʝʥʥʦʩʪʴ (l) ʠ ʚʨʝʤʷ ʬʦʨʤʠʨʦʚʘʥʠʷ (t). ɼʣʷ ʜʦʩʪʘʪʦʯʥʦ ʫʩʣʦʚʥʦʛʦ 

ʧʨʠʤʝʨʘ ʫʢʘʞʝʤ, ʯʪʦ ʝʩʣʠ ʧʨʠʥʷʪʴ ʩʦʦʪʥʦʰʝʥʠʝ ʟʘʢʨʝʧʣʷʝʤʦʡ ʚ ʨʘʟʨʝʟʝ 

ʤʦʱʥʦʩʪʠ (ʪʦʣʱʠʥʳ) ʩʣʦʷ ʠ ʝʛʦ ʣʘʪʝʨʘʣʴʥʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʢʘʢ 1 : 100, ʪʦ ʩ 

ʫʯʝʪʦʤ ʚʳʩʢʘʟʘʥʥʳʭ ʚʳʰʝ ʧʦʣʦʞʝʥʠʡ (t  h  l) ʜʣʷ h = 1 ʤ, l ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ 

100 ʤ, ʩʢʦʨʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ ʦʩʘʜʢʦʚ (tʦʩ) ï 1 ʪʳʩ. ʣʝʪ, ʘ ʩʢʦʨʦʩʪʴ ʠʭ ʟʘʢʨʝʧʣʝʥʠʷ 

ʚ ʨʘʟʨʝʟʝ (tʛʝʦʣ) ʦʢʦʣʦ 100 ʪʳʩ. ʣʝʪ. ʇʝʨʝʭʦʜʷ ʥʘ ʢʦʥʢʨʝʪʥʳʡ ʛʝʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʠʤʝʨ, 50-ʤʝʪʨʦʚʳʡ ʧʨʦʜʫʢʪʠʚʥʳʡ ʛʦʨʠʟʦʥʪ ɸ1-3 ʠʣʠ ɺʂ1-3 ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ 

ʙʫʜʝʪ ʥʘʠʙʦʣʝʝ ʯʝʪʢʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʚ ʙʣʦʢʝ ʩ ʣʠʥʝʡʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʦʢʦʣʦ 

5 ʢʤ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʨʝʤʝʥʠ ʥʘʢʦʧʣʝʥʠʷ 
1
/3 ʘʧʪʩʢʦʛʦ ʷʨʫʩʘ, ʯʪʦ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. 

ʇʝʨʝʯʠʩʣʝʥʥʦʝ ʧʦʣʥʦʩʪʴʶ ʚʧʠʩʳʚʘʝʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʩʘʤʦʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʠ ʤʥʦʛʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʤʘʪʝʨʠʘʣʴʥʦʤ ʤʠʨʝ: 

çéʪʦʣʴʢʦ ʪʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʦʢʘʞʫʪʩʷ ʩʦʦʪʥʝʩʝʥʥʳʤʠ ʚ ʠʭ ʦʙʱʝʡ 

ʪʝʤʧʦʨʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʝ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʜʨʫʛ ʥʘ ʜʨʫʛʘ, ʜʝʪʝʨʤʠʥʠʨʫʶʪ 

ʩʦʩʪʦʷʥʠʷ ʜʨʫʛ ʜʨʫʛʘ, ʪ.ʝ. ʥʘʭʦʜʷʪʩʷ ʚ ʫʩʪʦʡʯʠʚʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ. ɺ 

ʫʩʪʦʡʯʠʚʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʧʦʨʦʞʜʘʝʪʩʷ ʫʧʦʨʷʜʦʯʝʥʥʘʷ ʠ 

ʩʘʤʦʧʦʜʜʝʨʞʠʚʘʶʱʘʷʩʷ ʣʘʪʝʨʘʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʩʦʙʳʪʠʷ ʠ ʧʨʦʮʝʩʩʳ ʚʥʫʪʨʠ 

ʢʦʪʦʨʦʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʙʱʝʡ ï ʩʦʚʤʝʱʝʥʥʦʡ, ʠʣʠ ʨʘʟʜʝʣʷʝʤʦʡ, 

ʪʝʤʧʦʨʘʣʴʥʦʩʪʴʶè [3, ʩ. 198]. 
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ɺʦʟʚʨʘʱʘʷʩʴ ʢ ʙʦʣʝʝ çʧʨʠʟʝʤʣʝʥʥʳʤè ʨʝʟʫʣʴʪʘʪʘʤ, ʫʢʘʞʝʤ, ʯʪʦ çʧʨʷʤʦʝè 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʡʩʤʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʠʟʫʯʝʥʠʷ ʨʘʥʥʝ-

ʩʨʝʜʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ɿʉʇ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ, 

ʧʦʩʢʦʣʴʢʫ çéʚ ʪʶʤʝʥʩʢʦʡ ʩʚʠʪʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʫʩʪʦʡʯʠʚʳʝ ʥʘʨʫʰʝʥʠʷ 

ʠʜʝʘʣʴʥʦʛʦ ʨʷʜʘ ɻʦʣʦʚʢʠʥʩʢʦʛʦ-ɺʘʣʴʪʝʨʘè [4, ʩ. 283]. ʆʪʯʘʩʪʠ ʵʪʠ ʪʨʫʜʥʦʩʪʠ 

ʤʦʛʫʪ ʙʳʪʴ ʩʥʷʪʳ ʧʨʠ ʧʦʤʦʱʠ ʧʦʥʷʪʠʷ çʬʘʮʠʘʣʴʥʦʝ ʥʝʩʦʛʣʘʩʠʝè, ʧʦʜ ʢʦʪʦʨʳʤ 

çéʧʦʥʠʤʘʝʪʩʷ ʠʟʦʭʨʦʥʥʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʛʨʘʥʠʮʘ, ʥʘ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ 

ʨʘʟʨʳʚ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʬʘʮʠʘʣʴʥʳʭ ʨʷʜʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ 

ʤʠʛʨʘʮʠʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʦʙʩʪʘʥʦʚʦʢ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚ ʙʘʩʩʝʡʥʝ 

ʩʝʜʠʤʝʥʪʘʮʠʠè [6] ï ʚ ʥʘʰʝʤ ʧʦʥʠʤʘʥʠʠ ʵʪʦ ʧʝʨʝʨʳʚʳ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ, ʠ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʛʨʘʥʠʮʳ ʮʠʢʣʦʚ [1]. ʆʜʥʘʢʦ ʧʦʣʥʦʝ ʨʘʟʜʝʣʝʥʠʝ çʵʚʩʪʘʪʠʯʝʩʢʦʡ ʠ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʢʦʤʧʦʥʝʥʪè, ʜʘ ʝʱʝ ʠ ʩ ʫʯʝʪʦʤ ʦʙʲʝʤʘ ʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʤʝʯʘʥʠʷʤʠ ʄ.ʄ. ʂʘʚʫʥ ʠ ɸ.ɺ. ʉʪʝʧʘʥʦʚʘ ʚ ʜʠʩʢʫʩʩʠʠ [8]) 

ʤʦʞʥʦ ʠ ʥʫʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʚʳʰʝ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʭ 

ʢʦʥʩʪʘʥʪ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʧʦʣʥʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʨʝʰʘʪʴ ʚʩʝ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʚʦʧʨʦʩʳ, ʨʝʛʫʣʠʨʫʝʤʳʝ ʜʠʩʢʨʝʪʥʳʤʠ ʣʦʢʘʣʠʟʘʮʠʷʤʠ ʠʩʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʚ 

ʨʘʤʢʘʭ ʩʘʤʦʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʢʨʠʪʠʯʥʦʩʪʠ (self-organized criticality). ʇʨʠ ʪʘʢʦʤ 

ʧʦʜʭʦʜʝ, ʚ ʯʘʩʪʥʦʩʪʠ, çʧʣʘʩʪè ʖ2 ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʟʜʝʣʝʥ ʥʘ ʤʥʦʞʝʩʪʚʦ 

ʢʚʘʟʠʩʠʥʭʨʦʥʥʳʭ ʧʣʘʩʪʦʚ, ʧʦʜʦʙʥʦ çʣʦʩʢʫʪʥʦʤʫ ʦʜʝʷʣʫè (patchwork quilt), 

ʧʦʢʨʳʚʘʶʱʝʤʫ ʥʠʞʥʝʧʣʠʪʥʳʡ ʵʪʘʞ ɿʉʇ. 
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ʊɽʂʊʆʅʀʏɽʉʂʀɽ, ʂʃʀʄɸʊʀʏɽʉʂʀɽ ʀ ɻʀɼʈʆʃʆɻʀʏɽʉʂʀɽ ʌɸʂʊʆʈʓ 

ɺ ʇɸʃɽʆɹʀʆɻɽʆɻʈɸʌʀʀ ʈɸɼʀʆʃʗʈʀʁ ɼɽɺʆʅɸ 

ʕ.ʆ. ɸʤʦʥ
1
, ʄ.ʉ. ɸʬʘʥʘʩʴʝʚʘ

2
 (1 ï ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʭʠʤʠʠ ʠʤ. ɸ.ʅ. 

ɿʘʚʘʨʠʮʢʦʛʦ ʋʨʆ ʈɸʅ, ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʦʩʩʠʷ; 2 ï ʇʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʡ 

ʠʥʩʪʠʪʫʪ ʠʤ. ɸ.ɸ. ɹʦʨʠʩʷʢʘ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ) 

 

ʇʘʣʝʦʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʥʠʤʘʶʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʝ 

ʤʝʩʪʦ ʚ ʦʙʱʝʡ ʧʨʦʙʣʝʤʘʪʠʢʝ ʠʟʫʯʝʥʠʷ ʠʩʢʦʧʘʝʤʳʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʨʘʜʠʦʣʷʨʠʡ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʜʘʥʥʳʝ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʨʘʜʠʦʣʷʨʠʡ ʚ ʧʘʣʝʦʙʘʩʩʝʡʥʘʭ 

ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ ʚʝʜʫʱʠʝ ʬʘʢʪʦʨʳ, ʬʦʨʤʠʨʦʚʘʚʰʠʝ ʧʦʪʦʢʠ ʨʘʩʩʝʣʝʥʠʷ 

ʨʘʜʠʦʣʷʨʠʝʚʳʭ ʬʘʫʥ ʧʦ ʘʢʚʘʪʦʨʠʷʤ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ 

ʨʘʜʠʦʣʷʨʠʝʚʳʝ ʧʨʦʚʠʥʮʠʠ, ʪʷʛʦʪʝʚʰʠʝ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʫʯʘʩʪʢʘʤ ʛʠʜʨʦʩʬʝʨʳ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʯʝʨʪʳ ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʘʜʠʦʣʷʨʠʝʚʳʭ ʘʩʩʦʮʠʘʮʠʡ 

ʧʦʟʚʦʣʷʶʪ: (1) ʚʦʩʩʪʘʥʦʚʠʪʴ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʙʘʩʩʝʡʥʦʚ ʦʙʠʪʘʥʠʷ (ʛʣʫʙʠʥʘ, ʩʦʣʝʥʦʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ, ʛʠʜʨʦʜʠʥʘʤʠʢʘ, 

ʫʜʘʣʝʥʥʦʩʪʴ ʦʪ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ, ʥʘʩʳʱʝʥʥʦʩʪʴ ʢʠʩʣʦʨʦʜʦʤ ʠ ʦʢʩʠʜʦʤ 

ʢʨʝʤʥʠʷ ʠ ʜʨ.), (2) ʫʪʦʯʥʠʪʴ ʠʩʪʦʨʠʶ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʘʣʝʦʙʘʩʩʝʡʥʦʚ. 

ɺʝʜʫʱʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʦʧʨʝʜʝʣʷʚʰʠʤʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʩʝʣʝʥʠʷ 

ʨʘʜʠʦʣʷʨʠʡ ʚ ʄʠʨʦʚʦʤ ʦʢʝʘʥʝ ʩ ʢʝʤʙʨʠʷ ʜʦ ʥʳʥʝ, ʙʳʣʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ, 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ʕʪʠ ʬʘʢʪʦʨʳ ʚʟʘʠʤʦʩʚʷʟʘʥʳ, ʥʦ 

ʧʨʝʦʙʣʘʜʘʶʱʝʝ ʚʣʠʷʥʠʝ ʦʪʜʝʣʴʥʳʭ ʠʟ ʥʠʭ ʚ ʨʘʟʣʠʯʥʳʝ ʵʧʦʭʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʠʩʪʦʨʠʠ ʤʝʥʷʣʦʩʴ, ʥʘʧʨʠʤʝʨ, ʚ ʢʚʘʨʪʝʨʝ ʚʝʜʫʱʠʤ ʷʚʣʷʣʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʡ, ʚ 

ʶʨʩʢʫʶ ʵʧʦʭʫ ï ʪʝʢʪʦʥʠʯʝʩʢʠʡ, ʚ ʜʝʚʦʥʩʢʫʶ ï ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ. 

ɻʣʦʙʘʣʴʥʘʷ ʨʝʛʨʝʩʩʠʷ ʚ ʨʘʥʥʝʤ ʜʝʚʦʥʝ, ʢʦʛʜʘ ʚʦʟʥʠʢʣʦ ʤʥʦʞʝʩʪʚʦ 

ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʠ ʧʦʣʫʠʟʦʣʠʨʦʚʘʥʥʳʭ ʙʘʩʩʝʡʥʦʚ, ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʦʙʦʩʦʙʣʝʥʠʶ 

ʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʨʘʜʠʦʣʷʨʠʡ, ʦʜʥʘʢʦ ʚ ʩʨʝʜʥʝʤ ʠ ʧʦʟʜʥʝʤ ʜʝʚʦʥʝ 

ʩʦʦʙʱʝʥʠʝ ʤʝʞʜʫ ʤʦʨʷʤʠ ʩʪʘʣʦ ʙʦʣʝʝ ʩʚʦʙʦʜʥʳʤ. ʇʦʩʣʝʜʥʝʝ ʧʨʠʚʝʣʦ, ʩ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʢ ʵʢʩʧʘʥʩʠʠ ʨʘʜʠʦʣʷʨʠʡ ʚ ʙʘʩʩʝʡʥʳ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ, ɽʚʨʦʧʳ, ɸʟʠʠ 

ʠ ɸʚʩʪʨʘʣʠʠ, ʥʦ, ʩ ʜʨʫʛʦʡ, ʢ ʦʙʨʝʪʝʥʠʶ ʠʤʠ ʯʝʨʪ ʧʨʦʚʠʥʮʠʘʣʠʟʤʘ. ʇʨʠ ʵʪʦʤ 

ʠʟʫʯʝʥʠʝ ʢʦʤʧʣʝʢʩʦʚ ʨʘʜʠʦʣʷʨʠʡ ʜʝʚʦʥʘ ɺʦʣʛʦ-ʋʨʘʣʴʩʢʦʛʦ, ʊʠʤʘʥʦ-

ʇʝʯʦʨʩʢʦʛʦ ʠ ʖʞʥʦʫʨʘʣʴʩʢʦʛʦ ʙʘʩʩʝʡʥʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʳʝ ʠ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʪʘʬʦʮʝʥʦʟʳ ʨʘʜʠʦʣʷʨʠʡ ʩʬʦʨʤʠʨʦʚʘʥʳ ʧʦʜ ʧʨʝʦʙʣʘʜʘʶʱʠʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ: 1) ʚ ʫʩʣʦʚʠʷʭ ʟʘʚʝʨʰʝʥʠʷ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʋʨʘʣʴʩʢʦʛʦ ʦʢʝʘʥʘ; 2) ʧʨʠ ʥʘʣʠʯʠʠ ʫʩʪʦʡʯʠʚʳʭ ʩʠʩʪʝʤ ʪʝʯʝʥʠʡ; 

3) ʚ ʘʢʚʘʪʦʨʠʷʭ ʩʫʙʣʠʪʦʨʘʣʠ, ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʤʘʩʩʠʚʘʤ; 3) 

ʧʦʜ ʚʣʠʷʥʠʝʤ ʘʧʚʝʣʣʠʥʛʘ ʠ ʜʨʫʛʠʭ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ; 4) ʚ ʦʙʣʘʩʪʷʭ 

ʧʦʚʳʰʝʥʥʦʡ ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘʜ ʛʣʫʙʠʥʥʳʤʠ ʨʘʟʣʦʤʘʤʠ ʠ ʟʦʥʘʤʠ 

ʨʘʟʚʠʪʠʷ ʨʠʬʪʦʚʳʭ ʩʠʩʪʝʤ [5]. 

ɺʳʜʝʣʝʥʥʳʝ ʥʘʤʠ ʚ ʩʨʝʜʥʝʤ-ʧʦʟʜʥʝʤ ʜʝʚʦʥʝ ʪʨʠ ʨʘʜʠʦʣʷʨʠʝʚʳʝ 

ʧʨʦʚʠʥʮʠʠ-ʟʦʦʭʦʨʠʠ [4]: ʃʘʚʨʫʩʩʢʘʷ (ʶʛʦ-ʟʘʧʘʜʥʘʷ), ʇʘʣʝʦʘʟʠʘʪʩʢʘʷ (ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʘʷ) ʠ ɸʚʩʪʨʘʣʠʡʩʢʘʷ (ʶʛʦ-ʚʦʩʪʦʯʥʘʷ) ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʯʠʩʣʫ ʚʠʜʦʚ-

ʢʦʩʤʦʧʦʣʠʪʦʚ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʩʢʝʣʝʪʦʚ ʠ ʨʘʟʣʠʯʥʦʡ ʯʘʩʪʦʪʝ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʨʦʜʦʚ, ʘ ʪʘʢʞʝ ʧʦ ʩʪʝʧʝʥʠ ʦʙʠʣʠʷ ʦʪʜʝʣʴʥʳʭ ʨʦʜʦʚ 

ʠ ʚʠʜʦʚ. ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʧʨʦʚʠʥʮʠʷʤʠ ʦʙʫʩʣʦʚʣʝʥʳ ʨʘʟʥʠʮʝʡ ʚ ʦʙʩʪʘʥʦʚʢʘʭ 
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ʦʙʠʪʘʥʠʷ ʚ ʦʢʨʘʠʥʥʳʭ ʙʘʩʩʝʡʥʘʭ ʢʨʫʧʥʝʡʰʠʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʙʣʦʢʦʚ ï 

ʃʘʚʨʫʩʩʠʠ (ɽʚʨʘʤʝʨʠʢʠ) ʠ ɻʦʥʜʚʘʥʳ. 

ɺ ʥʘʯʘʣʝ ʵʡʬʝʣʷ ʵʧʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʝ ʰʝʣʴʬʦʚʦʝ ʤʦʨʝ ʚ ʧʨʝʜʝʣʘʭ ʈʫʩʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ ʟʘʥʠʤʘʣʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʫʯʘʩʪʢʠ, ʦʜʥʘʢʦ ʫʞʝ ʢ ʩʝʨʝʜʠʥʝ 

ʚʝʢʘ ʤʦʨʩʢʦʡ ʙʘʩʩʝʡʥ ʩ ʥʦʨʤʘʣʴʥʦʡ ʩʦʣʝʥʦʩʪʴʶ ʨʘʩʧʨʦʩʪʨʘʥʠʣʩʷ ʩʦ ʩʪʦʨʦʥʳ 

ʋʨʘʣʘ ʥʘ ʚʦʩʪʦʯʥʫʶ ʦʢʨʘʠʥʫ ʢʦʥʪʠʥʝʥʪʘ ʦʪ ʖʞʥʦʡ ɹʘʰʢʠʨʠʠ ʜʦ ɺʦʩʪʦʯʥʦʛʦ 

ʇʨʠʪʠʤʘʥʴʷ. ʅʘ ʖʞʥʦʤ ʋʨʘʣʝ ʚ ʵʪʦ ʚʨʝʤʷ ʧʦʷʚʠʣʘʩʴ ʥʦʚʘʷ ʘʩʩʦʮʠʘʮʠʷ 

ʨʘʜʠʦʣʷʨʠʡ Primaritripus kariukmasensis. ʈʘʜʠʦʣʷʨʠʠ ʩʨʝʜʥʝʛʦ-ʧʦʟʜʥʝʛʦ ʵʡʬʝʣʷ 

ʖʞʥʦʛʦ ʋʨʘʣʘ ʪʷʛʦʪʝʣʠ ʢ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʛʣʫʙʦʢʠʤ ʠ ʩʧʦʢʦʡʥʳʤ ʦʙʩʪʘʥʦʚʢʘʤ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʢʨʘʠʥ. ʉʪʝʧʝʥʴ ʦʙʠʣʠʷ ʠ ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʧʘʣʝʦʧʦʧʫʣʷʮʠʡ ʨʘʜʠʦʣʷʨʠʡ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʠʭ ʦʙʱʝʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʚ ʵʡʬʝʣʝ 

ʧʦʢʘ ʥʝ ʜʦʩʪʠʛʣʠ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ [2]. 

ʅʘ ʨʫʙʝʞʝ ʵʡʬʝʣʷ ʠ ʞʠʚʝʪʘ ʚ ʬʘʟʝ ʨʝʛʨʝʩʩʠʠ ʤʦʨʝ ʫʰʣʦ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʈʫʩʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. ɺ ʞʠʚʝʪʝ ʥʘʯʘʣʘʩʴ ʥʦʚʘʷ ʦʙʰʠʨʥʘʷ 

ʪʨʘʥʩʛʨʝʩʩʠʷ (ʚʨʝʤʝʥʘʤʠ ʩ ʛʠʧʦʢʩʠʡʥʳʤʠ ʦʙʩʪʘʥʦʚʢʘʤʠ) ʥʘ ʋʨʘʣʝ ʠ ʈʫʩʩʢʦʡ 

ʧʣʘʪʬʦʨʤʝ ʜʦʩʪʠʛʰʘʷ ʤʘʢʩʠʤʫʤʘ ʚ ʩʝʨʝʜʠʥʝ ʚʝʢʘ. ʋʨʘʣʴʩʢʠʡ ʞʠʚʝʪʩʢʠʡ 

ʢʦʤʧʣʝʢʩ ʨʘʜʠʦʣʷʨʠʡ Spongentactinella windjanensis ï Bientactinosphaera nigra 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʩʨʝʜʥʝ-ʧʦʟʜʥʝʵʡʬʝʣʴʩʢʦʛʦ ʥʝʢʦʪʦʨʳʤ 

ʫʤʝʥʴʰʝʥʠʝʤ ʨʦʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʩʦʢʨʘʱʝʥʠʝʤ ʜʦʣʠ ʜʠʩʢʦʠʜʥʳʭ ʠ 

ʧʠʣʦʤʥʳʭ ʬʦʨʤ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʦ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʚʣʠʷʥʠʷ 

ʛʠʧʦʢʩʠʡʥʳʭ ʦʙʩʪʘʥʦʚʦʢ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʢʦʤʧʣʝʢʩʫ Spongentactinella 

windjanensis ï Bientactinosphaera nigra ʩʚʦʡʩʪʚʝʥʥʳ ʫʩʢʦʨʝʥʥʦʝ 

ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʝ, ʜʠʚʝʨʩʠʬʠʢʘʮʠʷ ʠ ʚʠʜʦʚʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʩʬʝʨʠʯʝʩʢʠʭ ʠ 

ʩʬʝʨʦʠʜʥʳʭ ʬʦʨʤ ʚ ʙʦʣʝʝ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʅʦʚʘʷ ʤʦʱʥʘʷ ʪʨʘʥʩʛʨʝʩʩʠʷ ʥʘʯʘʣʘʩʴ ʚ ʧʦʟʜʥʝʤ ʜʝʚʦʥʝ. ʅʘ ʈʫʩʩʢʦʡ 

ʧʣʘʪʬʦʨʤʝ ʦʥʘ ʜʦʩʪʠʛʣʘ ʤʘʢʩʠʤʫʤʘ ʚ ʢʦʥʮʝ ʩʘʨʛʘʝʚʩʢʦʛʦ ʠ ʚ ʜʦʤʘʥʠʢʦʚʦʝ 

ʚʨʝʤʷ ʠ ʦʩʪʘʚʘʣʘʩʴ ʥʘ ʦʯʝʥʴ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʧʦʯʪʠ ʜʦ ʢʦʥʮʘ ʬʨʘʥʘ. ʅʘʠʙʦʣʝʝ 

ʙʦʛʘʪʳʝ ʢʦʤʧʣʝʢʩʳ ʨʘʜʠʦʣʷʨʠʡ ʩʨʝʜʥʝʛʦ ʬʨʘʥʘ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʜʦʤʘʥʠʢʦʚʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʶʛʘ ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʚ ʢʦʪʦʨʳʭ ʨʘʜʠʦʣʷʨʠʠ 

ʙʫʢʚʘʣʴʥʦ çʟʘʢʦʥʩʝʨʚʠʨʦʚʘʥʳè ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʥʢʨʝʮʠʷʭ ʩʨʝʜʠ ʢʨʝʤʥʠʩʪʳʭ 

ʧʦʨʦʜ. ʉʨʝʜʥʝʬʨʘʥʩʢʘʷ ʘʩʩʦʮʠʘʮʠʷ ʚʢʣʶʯʘʝʪ 127 ʚʠʜʦʚ 35 ʨʦʜʦʚ ʠ ʦʪʣʠʯʘʝʪʩʷ 

ʠʩʢʣʶʯʠʪʝʣʴʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʨʘʜʠʦʣʷʨʠʡ [1]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʨʘʟʚʠʪʠʝ ʥʠʞʥʝ-ʩʨʝʜʥʝʬʨʘʥʩʢʦʡ ʶʞʥʦʫʨʘʣʴʩʢʦʡ 

ʨʘʜʠʦʣʷʨʠʝʚʦʡ ʘʩʩʦʮʠʘʮʠʠ Primaritripus chuvashovi ʧʦʢʘʟʳʚʘʝʪ ʚʦʟʚʨʘʪ ʢ 

ʩʦʩʪʦʷʥʠʶ, ʧʨʠʩʫʱʝʤʫ ʵʡʬʝʣʶ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʤʫ ʤʝʣʢʦʚʦʜʥʳʝ ʘʢʚʘʪʦʨʠʠ 

[3]. ʉʨʝʜʥʝ-ʧʦʟʜʥʝʬʨʘʥʩʢʠʡ ʢʦʤʧʣʝʢʩ ʨʘʜʠʦʣʷʨʠʡ ʶʞʥʦʫʨʘʣʴʩʢʦʡ ʟʦʥʳ 

Bientactinosphaera egindyensis  Polyentactinia circumretia ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʦʚʳʡ 

ʵʪʘʧ ʚ ʨʘʟʚʠʪʠʠ ʨʘʜʠʦʣʷʨʠʡ, ʚʥʦʚʴ ʩʚʷʟʘʥʥʳʡ ʩ ʠʟʤʝʥʝʥʠʝʤ ʫʩʣʦʚʠʡ ʦʙʠʪʘʥʠʷ. 

ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʞʠʚʝʪʩʢʦʛʦ ʚʨʝʤʝʥʠ ʟʜʝʩʴ ʧʨʦʠʩʭʦʜʠʪ ʩʜʚʠʛ ʚ ʩʪʦʨʦʥʫ 

ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʬʦʨʤ, ʙʦʣʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʢ ʛʣʫʙʦʢʦʚʦʜʥʳʤ ʦʙʩʪʘʥʦʚʢʘʤ. 

ʄʘʢʩʠʤʫʤ ʦʙʠʣʠʷ ʬʦʨʤ ʜʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʦʚʧʘʜʘʝʪ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʧʠʢʦʤ 

ʥʘ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦʡ ʢʨʠʚʦʡ.  

ɺ ʧʦʛʨʘʥʠʯʥʦʤ ʠʥʪʝʨʚʘʣʝ ʬʨʘʥʘ ʠ ʬʘʤʝʥʘ ʥʘ ʦʙʰʠʨʥʳʭ ʧʣʦʱʘʜʷʭ ɽʚʨʘʟʠʠ 

ʨʘʟʚʠʪʘ ʵʨʦʟʠʦʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʘʷ ʦ ʧʝʨʝʨʳʚʝ ʚ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ, ʦʜʥʘʢʦ ʦʙʱʠʡ ʬʦʥ ʬʘʤʝʥʘ ʩʦʩʪʦʷʣ ʚ ʩʣʦʞʥʦʡ ʢʦʤʙʠʥʘʮʠʠ 
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ʪʨʘʥʩʛʨʝʩʩʠʚʥʳʭ ʠʤʧʫʣʴʩʦʚ. ʇʨʠ ʵʪʦʤ ʧʠʢ ʦʙʠʣʠʷ ʨʘʜʠʦʣʷʨʠʡ ʦʪʥʦʩʠʪʩʷ ʢ 

ʨʘʥʥʝʤʫ ʬʘʤʝʥʫ: ʟʦʥʘ Tetrentactinia barysphaera ï Ceratoikiscum famenium.  

ʇʦ ʧʘʣʝʦʤʘʛʥʠʪʥʳʤ ʜʘʥʥʳʤ ʖʞʥʳʡ ʋʨʘʣ ʚ ʜʝʚʦʥʝ ʥʘʭʦʜʠʣʩʷ ʚ 

ʧʨʠʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʟʦʥʝ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 8,4Á Ñ 8,7Á ʩ.ʰ. (ʚʝʨʭʠ ʵʤʩʘ ʠ ʦʩʥʦʚʘʥʠʝ 

ʵʡʬʝʣʷ) ʜʦ 9,1Á Ñ 4,6Á ʩ.ʰ. (ʬʘʤʝʥ) [6]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚʦʩʪʦʯʥʘʷ ʦʢʨʘʠʥʘ 

ʃʘʚʨʫʩʩʢʦʡ ʨʘʜʠʦʣʷʨʠʝʚʦʡ ʧʨʦʚʠʥʮʠʠ (ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʦʝ ʠ ʋʨʘʣʴʩʢʦʝ 

ʧʘʣʝʦʤʦʨʷ) ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʚ ʜʝʚʦʥʝ ʚ ʵʢʚʘʪʦʨʠʘʣʴʥʦʤ ʠ ʪʨʦʧʠʯʝʩʢʦʤ 

ʢʣʠʤʘʪʠʯʝʩʢʦʤ ʧʦʷʩʘʭ, ʧʦʣʫʯʘʚʰʠʭ ʤʘʢʩʠʤʫʤ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ.  

ʂʨʦʤʝ ʪʦʛʦ, ʤʘʩʩʦʚʳʝ ʩʢʦʧʣʝʥʠʷ ʙʦʛʘʪʳʭ ʢʦʤʧʣʝʢʩʦʚ ʨʘʜʠʦʣʷʨʠʡ ʜʝʚʦʥʘ 

ʥʘ ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʝ ɼʨʝʚʥʝʨʫʩʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ ʩʦʚʧʘʜʘʶʪ ʩ ʦʙʣʘʩʪʷʤʠ 

ʨʘʟʚʠʪʠʷ ʘʚʣʘʢʦʛʝʥʦʚ ʋʨʘʣʦ-ʂʘʩʧʠʡʩʢʘʷ ʨʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ 

ʧʨʦʜʦʣʞʘʣʘ ʦʩʪʘʚʘʪʴʩʷ ʟʦʥʦʡ ʠʥʪʝʥʩʠʚʥʦʡ ʜʝʛʘʟʘʮʠʠ ʧʣʘʥʝʪʳ (ʪʝʢʪʦʥʠʯʝʩʢʠʡ 

ʬʘʢʪʦʨ). ʋʤʝʥʴʰʝʥʠʝ ʦʟʦʥʦʚʦʛʦ ʵʢʨʘʥʘ ʧʣʘʥʝʪʳ ʚ ʫʩʣʦʚʠʷʭ ʜʝʛʘʟʘʮʠʠ 

ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʦʜʠʣʦ ʢ ʧʝʨʝʦʙʣʫʯʝʥʠʶ ʙʠʦʩʬʝʨʳ ʘʢʪʠʚʥʳʤ ʫʣʴʪʨʘʬʠʦʣʝʪʦʤ ʠ 

ʵʚʦʣʶʮʠʦʥʥʳʤ ʧʝʨʝʩʪʨʦʡʢʘʤ ʙʠʦʪʳ [7]. ʌʘʥʪʘʩʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʢʦʤʧʣʝʢʩʦʚ ʨʘʜʠʦʣʷʨʠʡ ʠʟ ʜʦʤʘʥʠʢʦʠʜʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦʟʜʥʝʛʦ ʜʝʚʦʥʘ 

ʊʠʤʘʥʦ-ʇʝʯʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʧʨʠʫʨʦʯʝʥʦ ʢ ʨʠʬʪʦʚʳʤ 

ʟʦʥʘʤ, ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʤʫʪʘʮʠʷʤʠ, ʩʦʟʜʘʚʘʚʰʠʤʠ ʚʩʝ 

ʥʦʚʳʝ ʠ ʥʦʚʳʝ ʚʠʜʳ [1].  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʇʨʦʛʨʘʤʤʳ ʇʨʝʟʠʜʠʫʤʘ ʈɸʅ 

"ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʙʠʦʩʬʝʨʳ ʠ ʵʚʦʣʶʮʠʷ ʛʝʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ" ʠ ʈʌʌʀ, 

ʧʨʦʝʢʪ ˉ 07-04-00649. 
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ɻɽʆʃʆɻʀʏɽʉʂʆɽ ʉʊʈʆɽʅʀɽ ʀ ʋʉʃʆɺʀʗ ʌʆʈʄʀʈʆɺɸʅʀʗ 

ɺɽʈʍʅɽʖʈʉʂʀʍ ʆʊʃʆɾɽʅʀʁ ʈɸʁʆʅɸ ɻ. ʇɸʍʂɸʃ-ʂɸʗ (ʖɿ ʂʈʓʄ) 

ɽ.ʖ. ɹʘʨʘʙʦʰʢʠʥ, ɺ.ʉ. ʄʠʣʝʝʚ, ɺ.ʂ. ʇʠʩʢʫʥʦʚ (ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ.ʄ.ɺ.ʃʦʤʦʥʦʩʦʚʘ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ) 

 

ɻʦʨʘ ʇʘʭʢʘʣ-ʂʘʷ ʥʘʭʦʜʠʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʇʝʨʚʦʡ ʛʨʷʜʳ ɻʦʨʥʦʛʦ 

ʂʨʳʤʘ ʚ 2 ʢʤ ʢ ʟʘʧʘʜʫ ʦʪ ʚʝʨʰʠʥʳ ʛʦʨʳ ʉʝʚʝʨʥʘʷ ɼʝʤʝʨʜʞʠ ʠ ʥʘ ʪʘʢʦʤ ʞʝ 

ʨʘʩʩʪʦʷʥʠʠ ʢ ʚʦʩʪʦʢʫ ʦʪ ɸʥʛʘʨʩʢʦʛʦ ʧʝʨʝʚʘʣʘ. ʆʥʘ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʠʤ ʟʘʧʘʜʥʳʤ 

ʚʳʭʦʜʦʤ ʢʨʫʧʥʦʛʦ ʘʣʣʦʭʪʦʥʘ, ʚʢʣʶʯʘʶʱʝʛʦ ɼʦʣʛʦʨʫʢʦʚʩʢʫʶ ʷʡʣʫ, ʉʝʚʝʨʥʫʶ, 

ʖʞʥʫʶ ɼʝʤʝʨʞʠ ʠ ʂʘʨʘʙʠ-ʷʡʣʫ, ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʚʝʨʭʥʝʡ ʩʪʨʫʢʪʫʨʥʦʡ 

ʝʜʠʥʠʮʳ ʎʝʥʪʨʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʩʢʣʘʜʯʘʪʦ-ʧʦʢʨʦʚʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ɻʦʨʥʦʛʦ 

ʂʨʳʤʘ [ʄʠʣʝʝʚ, ɹʘʨʘʙʦʰʢʠʥ, 1999; ʄʠʣʝʝʚ ʠ ʜʨ., 2009]. 

ʉʪʨʦʝʥʠʝ ʛʦʨʳ ʩʣʫʞʠʪ ʧʨʝʜʤʝʪʦʤ ʦʩʪʨʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʜʠʩʢʫʩʩʠʡ 

[ʄʠʣʝʝʚ, ɹʘʨʘʙʦʰʢʠʥ, 1999], ʯʪʦ ʠ ʧʦʙʫʜʠʣʦ ʘʚʪʦʨʦʚ ʟʘʥʷʪʴʩʷ ʝʝ ʙʦʣʝʝ 

ʫʛʣʫʙʣʝʥʥʳʤ ʠʟʫʯʝʥʠʝʤ, ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʠʢʨʦʬʘʮʠʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ʢʘʨʙʦʥʘʪʦʚ ʧʦ ʤʝʪʦʜʠʢʝ ʕ. ʌʣʶʛʝʣʷ [Fluegel, 2004]. 

ɺ ʧʨʝʜʝʣʘʭ ʛʦʨʳ ʇʘʭʢʘʣ-ʂʘʷ ʚʳʜʝʣʝʥʳ 3 ʧʣʘʩʪʠʥʳ (ʨʠʩ.1), ʦʪʜʝʣʝʥʥʳʝ 

ʦʜʥʘ ʦʪ ʜʨʫʛʦʡ ʩʫʙʩʣʦʠʩʪʳʤʠ ʨʘʟʨʳʚʘʤʠ, ʩʦʧʨʦʚʦʞʜʘʝʤʳʤʠ ʟʝʨʢʘʣʘʤʠ 

ʩʢʦʣʴʞʝʥʠʷ, ʟʦʥʘʤʠ ʙʨʝʢʯʠʨʦʚʘʥʠʷ, ʢʘʣʴʮʠʪʦʚʳʤʠ ʞʠʣʘʤʠ (ʩʥʠʟʫ ʚʚʝʨʭ), 

ʩʣʦʞʝʥʥʳʝ: I ï ʪʦʣʱʝʡ ʢʦʥʛʣʦʤʝʨʘʪʦʚ (ʖɿ 245Á 30Á); II ï ʚʳʢʣʠʥʠʚʘʶʱʝʡʩʷ ʢ 

ʚʦʩʪʦʢʫ ʢʘʨʙʦʥʘʪʥʦʡ ʪʦʣʱʝʡ (ʖɿ 255Á 25Á) ʠ III ï ʪʦʣʱʝʡ 

ʢʦʥʛʣʦʤʝʨʘʪʦʙʨʝʢʯʠʡ (ʉɿ 355Á 15Á).  

ʊʦʯʥʳʭ ʜʘʥʥʳʭ ʦ ʩʪʨʘʪʠʛʨʘʬʠʠ ʦʪʣʦʞʝʥʠʡ ʛʦʨʳ ʇʘʭʢʘʣ-ʂʘʷ ʥʝʪ, ʧʦʵʪʦʤʫ 

ʫʩʪʘʥʦʚʠʪʴ ʚʦʟʨʘʩʪ ʪʦʣʱ, ʩʣʘʛʘʶʱʠʭ ʧʣʘʩʪʠʥʳ, ʤʦʞʥʦ ʧʦ ʩʦʧʦʩʪʘʚʣʝʥʠʶ ʩ 

ʩʦʩʝʜʥʠʤʠ ʨʘʟʨʝʟʘʤʠ. ʅʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ [ʏʝʨʥʦʚ, 1963, 1971; ʄʫʨʘʪʦʚ ʠ 

ʜʨ., 1969; ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʉʉʉʈ, 1973; ʇʝʨʤʷʢʦʚ ʠ ʜʨ., 1991; ʐʥʶʢʦʚ ʠ 

ʜʨ., 1990] ʠ ʥʘʰʠʭ ʩʦʙʩʪʚʝʥʥʳʭ, ʚʦʟʨʘʩʪ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʪʦʣʱʠ I ʤʦʞʥʦ ʧʨʠʥʷʪʴ 

ʦʢʩʬʦʨʜʩʢʠʤ, ʢʘʨʙʦʥʘʪʥʦʡ ʪʦʣʱʠ II ʠ ʢʦʥʛʣʦʤʝʨʘʪʦʙʨʝʢʯʠʝʚʦʡ ʪʦʣʱʠ III - 

ʢʠʤʝʨʠʜʞ ï ʪʠʪʦʥʩʢʠʤ. 

ɼʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʨʘʟʨʝʟʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʨʘʟʥʳʭ ʩʢʣʦʥʘʭ ʛʦʨʳ ʠ ʠʭ 

ʩʪʨʫʢʪʫʨʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ, ʧʦʟʚʦʣʠʣʦ ʧʨʠʡʪʠ ʢ ʩʣʝʜʫʶʱʠʤ ʚʳʚʦʜʘʤ ʦ 

ʩʪʨʦʝʥʠʠ ʠ ʫʩʣʦʚʠʷʭ ʥʘʢʦʧʣʝʥʠʷ ʚʳʜʝʣʝʥʥʳʭ ʧʣʘʩʪʠʥ (ʨʠʩ. 1). 

ʊʦʣʱʘ ʢʦʥʛʣʦʤʝʨʘʪʦʚ I . ʄʦʱʥʘʷ ʪʦʣʱʘ ʧʣʦʭʦʩʦʨʪʠʨʦʚʘʥʥʳʭ 

ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʩ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ ʢʦʩʦʡ ʩʣʦʠʩʪʦʩʪʴʶ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ 

ʫʩʣʦʚʠʷʭ ʜʝʣʴʪʳ ʛʠʣʴʙʝʨʪʦʚʘ ʪʠʧʘ. ʇʦʜʦʙʥʳʝ ʜʝʣʴʪʳ ʠʤʝʶʪ ʭʦʨʦʰʦ 

ʚʳʨʘʞʝʥʥʳʡ ʢʨʫʪʦʡ ʩʢʣʦʥ, ʯʘʩʪʦ ʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʨʘʟʨʳʚʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ, 

ʥʘ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʦʪʣʦʞʝʥʠʝ ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ [ʈʝʜʠʥʛ ʠ 

ʜʨ., 1990; Breda et al., 2007, Malartre et al., 2004; Kleinhans, 2005 ʠ ʜʨ.]. 

ʂʨʫʧʥʦʤʘʩʰʪʘʙʥʘʷ ʩʣʦʠʩʪʦʩʪʴ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʛʠʣʴʙʝʨʪʦʚʦʡ ʜʝʣʴʪʳ 

ʫʛʣʘʤʠ ʚ 30Á, ʧʘʜʘʶʱʠʤʠ ʚ ʟʘʧʘʜʥʳʭ ʨʫʤʙʘʭ (ʖɿ 245Á), ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʩʥʦʩ ʤʘʪʝʨʠʘʣʘ ʧʨʦʠʩʭʦʜʠʣ ʩ ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ, ʯʪʦ 

ʨʘʩʭʦʜʠʪʩʷ ʩ ʤʥʝʥʠʝʤ ɺ.ɻ. ʏʝʨʥʦʚʘ [1963, 1971] ʠ ɽ.ʌ. ʐʥʶʢʦʚʘ ʠ ʜʨ. [1990] ʦ 

ʶʞʥʦʤ ʠʩʪʦʯʥʠʢʝ ʩʥʦʩʘ ʠ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ.  
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ʈʠʩ. 1. ɻʦʨʘ ʇʘʭʢʘʣ-ʂʘʷ: ɸ ï ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ; ɹ ï ʩʭʝʤʘ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ [ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʉʉʉʈ, 1973, ʩ 

ʠʟʤʝʥʝʥʠʷʤʠ]. ɺʩʝ ʢʦʥʪʘʢʪʳ ʪʝʢʪʦʥʠʯʝʩʢʠʝ. ɺ ï ʩʭʝʤʘ ʩʪʨʦʝʥʠʷ ʶʞʥʦʛʦ ʩʢʣʦʥʘ 

ʛʦʨʳ; ʨʠʤʩʢʠʤʠ ʮʠʬʨʘʤʠ ʦʙʦʟʥʘʯʝʥʳ ʧʣʘʩʪʠʥʳ. 1 ï ʪʦʣʱʘ ʢʦʥʛʣʦʤʝʨʘʪʦʚ, 2 ï 

ʢʘʨʙʦʥʘʪʥʘʷ ʪʦʣʱʘ, 3 ï ʪʦʣʱʘ ʢʦʥʛʣʦʤʝʨʘʪʦʙʨʝʢʯʠʡ, 4 ï ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ: 

ʘ ï ʜʦʩʪʦʚʝʨʥʳʝ, ʙ ï ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ, ʚ ï ʚʦʟʤʦʞʥʳʝ, 5 ï ʧʦʣʦʞʝʥʠʝ ʠ ʥʦʤʝʨ 

ʦʩʥʦʚʥʳʭ ʨʘʟʨʝʟʦʚ. ɻ ï ʵʪʘʧʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʡ ʛʦʨʳ ʇʘʭʢʘʣ-ʂʘʷ ʚ 

ʶʨʩʢʦʝ ʚʨʝʤʷ, ʩʝʚʝʨ ʩʣʝʚʘ. 1 ï ʦʪʣʦʞʝʥʠʷ ʢʘʨʙʦʥʘʪʥʦʡ ʧʣʘʪʬʦʨʤʳ; 2 ï 

ʢʦʥʛʣʦʤʝʨʘʪʳ ʛʠʣʴʙʝʨʪʦʚʦʡ ʜʝʣʴʪʳ; 3 ï ʢʦʥʛʣʦʤʝʨʘʪʦʙʨʝʢʯʠʠ; 4 ï ʢʦʨʝʥʥʳʝ 

ʧʦʨʦʜʳ; 5 ï ʩʠʥʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʝ ʨʘʟʨʳʚʳ. ʌ-4é9 ï ʠʥʜʝʢʩʳ ʬʘʮʠʘʣʴʥʳʭ 

ʟʦʥ, ʫʢʘʟʘʥʥʳʭ ʚ ʪʝʢʩʪʝ. 
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ʂʘʨʙʦʥʘʪʥʘʷ ʪʦʣʱʘ II ʩʣʦʞʝʥʘ ʢʘʨʙʦʥʘʪʘʤʠ, ʥʦ ʩʦʜʝʨʞʠʪ ʣʠʥʟʦʚʠʜʥʳʡ 

ʧʨʦʩʣʦʡ ʢʦʥʛʣʦʤʝʨʘʪʦʚ (? ʬʘʮʠʠ ʧʦʜʚʦʜʥʦʛʦ ʢʘʥʘʣʘ) ʚʥʫʪʨʠ 

ʢʘʨʙʦʥʘʪʥʳʭʙʨʝʢʯʠʡ ʠ ʨʝʜʢʫʶ ʛʘʣʴʢʫ ʢʚʘʨʮʘ ʠ ʧʝʩʯʘʥʠʢʘ. ʇʨʠʨʦʜʘ 

ʢʘʨʙʦʥʘʪʥʳʭ ʙʨʝʢʯʠʡ ʵʪʦʡ ʪʦʣʱʠ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʡ, ʪʘʢ ʠ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ. ɼʣʷ ʪʦʣʱʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʪʘʥʜʘʨʪʥʳʝ ʤʠʢʨʦʬʘʮʠʠ 

(ʉʄʌ: [Fluegel, 2004]): 16ʅʉʃ, 21, 16ʉʃ, 17, 11, 10ï8, 22, 9. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʉʄʌ 16ʅʉʃ ʠ 21 ï ʥʝʩʣʦʠʩʪʳʡ ʧʝʣʦʠʜʥʳʡ 

ʧʘʢʩʪʦʫʥ ʠ ʬʝʥʝʩʪʨʘʣʴʥʳʡ ʙʠʥʜʩʪʦʫʥ, ʘ ʪʘʢʞʝ ʠʭ ʧʝʨʝʭʦʜʥʳʝ ʨʘʟʥʦʩʪʠ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʉʄʌ ʥʘ ʦʢʘʡʤʣʝʥʥʦʡ ʢʘʨʙʦʥʘʪʥʦʡ ʧʣʘʪʬʦʨʤʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʬʘʮʠʘʣʴʥʳʤ ʟʦʥʘʤ ʧʝʨʝʤʝʥʥʦʡ ʩʦʣʝʥʦʩʪʠ (ʌ-9), ʦʛʨʘʥʠʯʝʥʥʦʡ ʣʘʛʫʥʳ (ʌ-8), 

ʦʪʢʨʳʪʦʛʦ ʤʦʨʷ (ʌ-7), ʧʝʩʯʘʥʦʡ ʦʪʤʝʣʠ, ʦʢʘʡʤʣʷʶʱʝʡ ʧʣʘʪʬʦʨʤʫ (ʌ-6) ʠ 

ʩʢʣʦʥʘ (ʌ-4). ʅʘ ʵʪʦʤ ʬʦʥʝ ʩʫʱʝʩʪʚʦʚʘʣʘ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʠ ʥʝʧʦʩʪʦʷʥʥʘʷ 

ʪʝʨʨʠʛʝʥʥʘʷ ʩʝʜʠʤʝʥʪʘʮʠʷ.  

ʂʦʥʛʣʦʤʝʨʘʪʦʙʨʝʢʯʠʝʚʘʷ ʪʦʣʱʘ III ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʤʝʰʘʥʥʦʡ 

ʪʝʨʨʠʛʝʥʥʦʡ ʩʝʜʠʤʝʥʪʘʮʠʝʡ ʢʘʨʙʦʥʘʪʥʳʭ ʙʨʝʢʯʠʡ ʠ ʧʦʣʠʤʠʢʪʦʚʳʭ 

ʢʦʥʛʣʦʤʝʨʘʪʦʚ. ʀʩʪʦʯʥʠʢ ʩʥʦʩʘ ʥʝʦʢʘʪʘʥʥʳʭ ʦʙʣʦʤʢʦʚ ʨʘʩʧʦʣʘʛʘʣʩʷ ʚ ʩʘʤʦʤ 

ʙʘʩʩʝʡʥʝ, ʘ ʦʢʘʪʘʥʥʘʷ ʛʘʣʴʢʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʜʘʣʝʥʥʦʤ ʠʩʪʦʯʥʠʢʝ ʩʥʦʩʘ. 

ʂʦʥʛʣʦʤʝʨʘʪʳ ʪʦʣʱʠ III ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ, ʙʣʠʟʢʠʭ ʢ ʜʝʣʴʪʝ 

ʛʠʣʴʙʝʨʪʦʚʘ ʪʠʧʘ, ʠʤʝʚʰʝʡ ʢʨʫʪʦʡ ʩʢʣʦʥ ʠ, ʚʦʟʤʦʞʥʦ, ʢʦʥʪʨʦʣʠʨʦʚʘʚʰʝʡʩʷ 

ʨʘʟʨʳʚʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ. ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʦʙʣʦʤʢʘʭ ʉʄʌ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʘʨʙʦʥʘʪʥʦʡ ʪʦʣʱʝ II. ʆʪʣʠʯʠʝʤ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʚ ʪʦʣʱʝ III 

ʉʄʌ 17 ʠ ʥʘʣʠʯʠʝ ʉʄʌ 23 ï ʥʝʩʣʦʠʩʪʦʛʦ ʛʦʤʦʛʝʥʥʦʛʦ ʤʠʢʨʠʪʘ, ʦʪʚʝʯʘʶʱʝʛʦ 

ʬʘʮʠʘʣʴʥʳʤ ʟʦʥʘʤ ʧʝʨʝʤʝʥʥʦʡ ʩʦʣʝʥʦʩʪʠ ʠ ʦʛʨʘʥʠʯʝʥʥʦʡ ʣʘʛʫʥʳ ʪʦʣʱʠ II. 

ʇʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʘʷ ʠʜʝʥʪʠʯʥʦʩʪʴ ʉʄʌ ʪʦʣʱ III ʠ II ʷʚʣʷʝʪʩʷ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ 

ʠʭ ʛʝʥʝʪʠʯʝʩʢʦʡ ʙʣʠʟʦʩʪʠ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʢʘʨʙʦʥʘʪʥʳʝ ʙʨʝʢʯʠʠ ʠ 

ʦʙʣʦʤʢʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʪʦʣʱʠ III ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʦʤ ʨʘʟʨʫʰʝʥʠʷ ʠ 

ʧʝʨʝʦʪʣʦʞʝʥʠʷ ʢʘʨʙʦʥʘʪʦʚ ʪʦʣʱʠ II. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʥʛʣʦʤʝʨʘʪʦʙʨʝʢʯʠʝʚʘʷ 

ʪʦʣʱʘ III ʦʙʨʘʟʦʚʘʣʘʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʵʢʩʧʦʟʠʮʠʠ ʢʘʨʙʦʥʘʪʥʦʡ 

ʧʣʘʪʬʦʨʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʢʘʨʙʦʥʘʪʥʦʡ ʪʦʣʱʝ II. ʂʨʘʡ ʧʣʘʪʬʦʨʤʳ 

ʢʦʥʪʨʦʣʠʨʦʚʘʣʩʷ ʨʘʟʨʳʚʘʤʠ ʠ ʨʘʟʨʫʰʘʣʩʷ ʥʘ ʬʦʥʝ ʦʙʱʝʡ ʪʝʨʨʠʛʝʥʥʦʡ 

ʩʝʜʠʤʝʥʪʘʮʠʠ, ʙʣʠʟʢʦʡ ʢ ʫʩʣʦʚʠʷʤ ʜʝʣʴʪʳ ʛʠʣʴʙʝʨʪʦʚʘ ʪʠʧʘ. ɿʘʭʦʨʦʥʝʥʠʝ 

ʢʦʥʛʣʦʤʝʨʘʪʦʙʨʝʢʯʠʡ ʧʨʦʠʩʭʦʜʠʣʦ ʥʠʞʝ ʙʘʟʠʩʘ ʚʦʣʥ ʥʘ ʩʢʣʦʥʝ ʜʝʣʴʪʳ, 

ʥʘʩʣʝʜʦʚʘʚʰʝʤ ʩʢʣʦʥ ʧʣʘʪʬʦʨʤʳ, ʘ ʟʘʭʦʨʦʥʝʥʠʝ ʛʨʘʚʝʣʠʪʦʚ, ʚʝʨʦʷʪʥʦ, 

ʧʨʦʠʩʭʦʜʠʣʦ ʫ ʧʦʜʥʦʞʠʷ ʩʢʣʦʥʘ. 

 

ʉʊʈɸʊʀɻʈɸʌʀʗ ʄʀʆʎɽʅʆɺʓʍ ʆʊʃʆɾɽʅʀʁ ʈɸɺʅʀʅʅʆɻʆ ʂʈʓʄɸ 

ʀ.ʄ. ɹʘʨʛ (ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʆʣʝʩʷ 

ɻʦʥʯʘʨʘ, ɼʥʝʧʨʦʧʝʪʨʦʚʩʢ, ʋʢʨʘʠʥʘ) 

 

ʉʪʨʘʪʠʛʨʘʬʠʷ ʥʝʦʛʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʂʝʨʯʝʥʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʠ 

ʈʘʚʥʠʥʥʦʛʦ ʂʨʳʤʘ ʜʝʪʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʘ ʪʨʫʜʘʤʠ ʅ.ʀ. ɸʥʜʨʫʩʦʚʘ. ɹʦʣʴʰʦʡ 

ʚʢʣʘʜ ʚ ʩʠʩʪʝʤʘʪʠʟʘʮʠʶ ʠ ʦʙʦʙʱʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʛʝʦʣʦʛʠʠ, ʩʪʨʘʪʠʛʨʘʬʠʠ, 

ʪʝʢʪʦʥʠʢʝ ʠ ʠʩʪʦʨʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʂʨʳʤʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʠ 

ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʥʝʤʫ ʯʘʩʪʠ ʏʝʨʥʦʤʦʨʩʢʦʡ ʚʧʘʜʠʥʳ ʚʥʝʩʝʥ ʄ.ɺ. ʄʫʨʘʪʦʚʳʤ. 

ʕʪʦʪ ʠʩʩʣʝʜʦʚʘʪʝʣʴ ʧʨʝʜʣʦʞʠʣ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ 
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ʈʘʚʥʠʥʥʦʛʦ ʂʨʳʤʘ, ʢʦʪʦʨʦʝ ʫʯʠʪʳʚʘʝʪ ʨʘʟʤʝʱʝʥʠʝ ʛʣʘʚʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʪʚʝʯʘʝʪ ʩʦʚʨʝʤʝʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʝʝ 

ʠʟʫʯʝʥʥʦʩʪʠ. ɺʳʜʝʣʝʥʥʳʝ ʄ.ɺ. ʄʫʨʘʪʦʚʳʤ ʨʘʡʦʥʳ ʦʪʣʠʯʘʶʪʩʷ ʬʘʮʠʘʣʴʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʴʶ, ʢʦʣʝʙʘʥʠʝʤ ʤʦʱʥʦʩʪʠ, ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʦʪʣʦʞʝʥʠʡ ʠ ʠʩʪʦʨʠʝʡ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʉʦʛʣʘʩʥʦ ʧʨʝʜʣʦʞʝʥʥʦʤʫ 

ʨʘʡʦʥʠʨʦʚʘʥʠʶ, ʚ ʈʘʚʥʠʥʥʦʤ ʂʨʳʤʫ ʥʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʘʡʦʥʳ: 

ʘ) ʂʘʨʢʠʥʠʪʩʢʠʡ, ʙ) ʖʛʦ-ɿʘʧʘʜʥʳʡ, ʚ) ʉʠʚʘʰʩʢʠʡ, ʛ) ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʳʡ, ʜ) 

ʀʥʜʦʣʴʩʢʠʡ. ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʜʝʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʠʨʘʶʪʩʷ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ, ʥʘ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʝʨʝʜ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʩʣʫʞʙʦʡ ʋʢʨʘʠʥʳ ʩʪʦʠʪ ʚʘʞʥʝʡʰʘʷ ʟʘʜʘʯʘ: ʩʦʟʜʘʥʠʝ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʄ 1:200000, ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʨʫʢʪʫʨʥʦ-

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ ʥʝʦʙʭʦʜʠʤʦ ʦʙʦʩʥʦʚʘʪʴ ʚʳʜʝʣʝʥʠʝ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ 

ʝʜʠʥʠʮ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʨʘʥʛʘ ï ʨʝʛʠʦʷʨʫʩʦʚ. ʕʪʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʯʝʪʢʦ 

ʚʳʜʝʣʷʶʪʩʷ ʜʣʷ ʩʨʝʜʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʤʠʦʮʝʥʘ, ʯʪʦ ʢʘʩʘʝʪʩʷ ʥʠʞʥʝʛʦ ʤʠʦʮʝʥʘ, 

ʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʥʦʛʦʢʠʣʦʤʝʪʨʦʚʦʡ 

ʤʘʡʢʦʧʩʢʦʡ ʩʝʨʠʝʡ, ʦʪʣʠʯʘʶʱʝʡʩʷ ʩʣʘʙʦʡ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʦʡ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦʩʪʴʶ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʦʙʦʩʥʦʚʘʪʴ ʚʳʜʝʣʝʥʠʝ ʦʪʜʝʣʴʥʳʭ 

ʨʝʛʠʦʷʨʫʩʦʚ. ɹʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʯʣʝʥʝʥʠʝ ʵʪʦʡ ʪʦʣʱʠ ʧʨʦʚʝʜʝʥʦ ʧʦ 

ʙʦʣʝʝ ʜʨʦʙʥʳʤ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʝʜʠʥʠʮʘʤ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʪʘʢʠʤ ʢʘʢ 

ʛʦʨʠʟʦʥʪʳ, ʩʚʠʪʳ ʠ ʩʣʦʠ. ʀʩʭʦʜʷ ʠʟ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ 

ʥʦʤʝʥʢʣʘʪʫʨʳ, ʚ ʥʠʞʥʝʤ ʤʠʦʮʝʥʝ ʚʳʜʝʣʝʥʘ ʚʝʨʭʥʝʢʝʨʣʝʫʪʩʢʘʷ ʧʦʜʩʚʠʪʘ, 

ʘʨʘʙʘʪʩʢʘʷ ʠ ʢʦʨʦʣʝʚʩʢʘʷ ʩʚʠʪʳ, ʪʘʨʭʘʥʩʢʠʡ ʨʝʛʠʦʷʨʫʩ. ɺ ʩʨʝʜʥʝʤ ʤʠʦʮʝʥʝ 

ʚʳʜʝʣʝʥʳ ʯʦʢʨʘʢʩʢʠʡ, ʢʘʨʘʛʘʥʩʢʠʡ ʠ ʢʦʥʢʩʢʠʡ ʨʝʛʠʦʷʨʫʩʳ, ʘ ʚ ʚʝʨʭʥʝʤ 

ʤʠʦʮʝʥʝ ʩʘʨʤʘʪʩʢʠʡ, ʤʵʦʪʠʯʝʩʢʠʡ ʠ ʧʦʥʪʠʯʝʩʢʠʡ ʨʝʛʠʦʷʨʫʩʳ. ɺʩʝ ʠʟʫʯʝʥʥʳʝ 

ʥʘʤʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʯʝʪʢʦ ʦʙʦʩʥʦʚʘʥʳ ʤʘʢʨʦ- ʠ 

ʤʠʢʨʦʬʘʫʥʦʡ ʠ ʩʢʦʨʨʝʣʠʨʦʚʘʥʳ ʩ ʦʜʥʦʚʦʟʨʘʩʪʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʨʘʥʠʮʫ ʤʝʞʜʫ 

ʧʘʣʝʦʛʝʥʦʚʦʡ ʠ ʥʝʦʛʝʥʦʚʦʡ ʩʠʩʪʝʤʘʤʠ ʤʳ ʧʨʦʚʦʜʠʤ ʧʦ ʧʦʜʦʰʚʝ 

ʚʝʨʭʥʝʢʝʨʣʝʫʪʩʢʦʡ  ʧʦʜʩʚʠʪʳ, ʘ ʚ ʉʝʚʝʨʥʦʤ ʇʨʠʯʝʨʥʦʤʦʨʴʝ ʧʦ ʧʦʜʦʰʚʝ 

ʛʦʨʥʦʩʪʘʝʚʩʢʦʡ ʩʚʠʪʳ. 

ʅʠʞʥʝʤʠʦʮʝʥʦʚʳʡ ʚʦʟʨʘʩʪ ʚʝʨʭʥʝʢʝʨʣʝʫʪʩʢʦʡ ʧʦʜʩʚʠʪʳ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʥʘʭʦʜʢʘʤʠ ʤʦʣʣʶʩʢʦʚ, ʬʦʨʘʤʠʥʠʬʝʨ, ʦʩʪʨʘʢʦʜ ʠ ʥʘʥʥʦʧʣʘʥʢʪʦʥʘ. 

ɸʨʘʙʘʪʩʢʘʷ ʩʚʠʪʘ ʚʳʜʝʣʝʥʘ ʧʦ ʭʘʨʘʢʪʝʨʥʦʤʫ ʢʦʤʧʣʝʢʩʫ ʬʦʨʘʤʠʥʠʬʝʨ 

ʟʦʥʳ Neobulimina elongata. ɺ ʉʝʚʝʨʥʦʤ  ʇʨʠʯʝʨʥʦʤʦʨʴʝ ʵʪʘ ʩʚʠʪʘ 

ʢʦʨʨʝʣʠʨʫʝʪʩʷ ʩ ʯʝʨʥʦʙʘʝʚʩʢʦʡ ʩʚʠʪʦʡ ʩ Neobulimina tumidala. ɺ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʰʢʘʣʝ ʂʨʳʤʩʢʦ-ʂʘʚʢʘʟʩʢʦʡ ʦʙʣʘʩʪʠ ʵʪʠ ʦʩʘʜʢʠ ʦʪʚʝʯʘʶʪ 

ʩʘʢʘʨʘʫʣʴʩʢʦʤʫ ʨʝʛʠʦʷʨʫʩʫ. ʂʦʨʦʣʝʚʩʢʘʷ ʩʚʠʪʘ ʈʘʚʥʠʥʥʦʛʦ ʂʨʳʤʘ ʦʪʚʝʯʘʝʪ 

ʢʦʮʘʭʫʨʩʢʦʤʫ ʨʝʛʠʦʷʨʫʩʫ ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʬʦʨʘʤʠʥʠʬʝʨ 

Saccammina zuramakensis ʠ ʟʦʥʘʣʴʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʜʠʘʪʦʤʝʡ Raphoneis 

(Delohineis). 

ʊʘʨʭʘʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘʤʠ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʈʘʚʥʠʥʥʦʛʦ 

ʂʨʳʤʘ. ʇʦ ʩʦʩʪʘʚʫ ʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʦʩʘʜʢʦʚ ʪʘʨʭʘʥʩʢʠʡ ʨʝʛʠʦʷʨʫʩ ʦʪʚʝʯʘʝʪ 

ʢʘʨʧʘʪʩʢʦʤʫ ʨʝʛʠʦʷʨʫʩʫ ɿʘʧʘʜʥʦʡ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʳ ʠ ʚʝʨʭʥʝʤʫ 

ʙʫʨʜʠʛʘʣʫ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʷ. ʂ ʯʦʢʨʘʢʩʢʦʤʫ ʨʝʛʠʦʷʨʫʩʫ ʥʘʤʠ ʦʪʥʝʩʝʥʳ ʪʦʣʴʢʦ 
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ʝʛʦ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ï ʙʨʳʢʦʚʩʢʠʝ ʩʣʦʠ, ʦʪʚʝʯʘʶʱʠʝ ʯʦʢʨʘʢʩʢʦʤʫ ʛʦʨʠʟʦʥʪʫ ʅ.ʀ. 

ɸʥʜʨʫʩʦʚʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ ʫ ʦʟ. ʏʦʢʨʘʢ. 

ʏʦʢʨʘʢʩʢʠʡ ʨʝʛʠʦʷʨʫʩ ʥʘʯʠʥʘʝʪ ʩʨʝʜʥʠʡ ʤʠʦʮʝʥ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʧʝʨʝʩʪʨʦʡʢʫ. ʆʪʣʦʞʝʥʠʷ ʢʘʨʘʛʘʥʩʢʦʛʦ 

ʨʝʛʠʦʷʨʫʩʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦʚʩʝʤʝʩʪʥʦ ʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘʤʠ ʚ ʦʙʲʝʤʝ 

ʩʧʘʥʠʦʜʦʥʪʝʣʣʦʚʳʭ ʩʣʦʝʚ. ʂʦʥʢʩʢʠʡ ʨʝʛʠʦʷʨʫʩ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʦʙʲʝʤʝ 

ʵʨʚʠʣʣʠʝʚʦ-ʬʦʣʘʜʦʚʳʭ, ʩʘʨʪʘʛʘʥʩʢʠʭ ʠ ʚʝʩʝʣʷʥʩʢʠʭ ʩʣʦʝʚ, ʬʘʫʥʘ ʢʦʪʦʨʳʭ 

ʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʘ ʜʨʫʛ ʩ ʜʨʫʛʦʤ.  

ʂʦʨʨʝʣʷʮʠʷ ʩʨʝʜʥʝʛʦ ʤʠʦʮʝʥʘ ʈʘʚʥʠʥʥʦʛʦ ʂʨʳʤʘ ʩ ʥʠʞʥʠʤ ʠ ʚʝʨʭʥʠʤ 

ʙʘʜʝʥʠʝʤ ʇʨʝʜʢʘʨʧʘʪʴʷ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ. ʉʘʨʤʘʪʩʢʠʡ ʨʝʛʠʦʷʨʫʩ 

ʩʦʜʝʨʞʠʪ ʤʥʦʛʦʯʠʩʣʝʥʥʫʶ ʬʘʫʥʫ ʤʦʣʣʶʩʢʦʚ, ʬʦʨʘʤʠʥʠʬʝʨ, ʦʩʪʨʘʢʦʜ, 

ʥʘʥʥʦʧʣʘʥʢʪʦʥʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʢʦʨʨʝʣʠʨʦʚʘʪʴ ʵʪʠ ʦʪʣʦʞʝʥʠʷ ʩ 

ʦʜʥʦʚʦʟʨʘʩʪʥʳʤʠ ʦʩʘʜʢʘʤʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ɺ ʩʦʩʪʘʚ ʩʘʨʤʘʪʩʢʦʛʦ ʨʝʛʠʦʷʨʫʩʘ ʚʭʦʜʷʪ ʚʦʣʳʥʩʢʠʡ, ʭʝʨʩʦʥʩʢʠʡ ʠ 

ʙʝʩʩʘʨʘʙʩʢʠʡ ʨʝʛʠʦʧʦʜʲʷʨʫʩʳ ʨʘʟʜʝʣʝʥʥʳʝ ʥʘ ʙʦʣʝʝ ʜʨʦʙʥʳʝ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ï ʩʣʦʠ. ʊʦ ʞʝ ʢʘʩʘʝʪʩʷ ʤʵʦʪʠʯʝʩʢʦʛʦ 

ʨʝʛʠʦʷʨʫʩʘ, ʚʳʜʝʣʝʥʥʦʛʦ ʚ ʩʦʩʪʘʚʝ ʙʘʛʝʨʦʚʩʢʦʛʦ ʘʢʤʘʥʘʡʩʢʦʛʦ 

ʨʝʛʠʦʧʦʜʲʷʨʫʩʦʚ. ʂʦʨʨʝʣʷʮʠʷ ʤʵʦʪʠʩʘ ʚ ʧʨʝʜʝʣʘʭ ɺʦʩʪʦʯʥʦʛʦ ʇʘʨʘʪʝʪʠʩʘ ʥʝ 

ʚʳʟʳʚʘʝʪ ʟʘʪʨʫʜʥʝʥʠʡ. ʅʘ ʂʝʨʯʝʥʩʢʦʤ ʧʦʣʫʦʩʪʨʦʚʝ ʚʳʜʝʣʷʶʪʩʷ ʚ ʧʦʥʪʠʯʝʩʢʦʤ 

ʨʝʛʠʦʷʨʫʩʝ ʩʥʠʟʫ ʚʚʝʨʭ: ʥʦʚʦʨʦʩʩʠʡʩʢʠʡ, ʧʦʨʪʘʬʝʨʩʢʠʡ ʠ ʙʦʩʬʦʨʩʢʠʡ 

ʨʝʛʠʦʧʦʜʲʷʨʫʩʳ. ɺ ʈʘʚʥʠʥʥʦʤ ʂʨʳʤʫ ʨʘʟʨʝʟ ʧʦʥʪʘ ʩʠʣʴʥʦ ʩʦʢʨʘʱʝʥ ʠ ʟʜʝʩʴ 

ʚʳʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʥʦʚʦʨʦʩʩʠʡʩʢʠʡ ʨʝʛʠʦʧʦʜʲʷʨʫʩ. 

ʇʦ ʜʘʥʥʳʤ ɺ.ʅ. ʉʝʤʝʥʝʥʢʦ ʠ ʉ.ɸ. ʃʶʣʴʝʚʦʡ [1979] ʛʨʘʥʠʮʘ ʤʠʦʮʝʥʘ ʠ 

ʧʣʠʦʮʝʥʘ ʚ ɺʦʩʪʦʯʥʦʤ ʇʘʨʘʪʝʪʠʩʝ ʧʨʦʭʦʜʠʪ ʚ ʦʩʥʦʚʘʥʠʠ ʢʘʤʳʰʙʫʨʫʥʩʢʦʛʦ 

ʛʦʨʠʟʦʥʪʘ ʢʠʤʤʝʨʠʡʩʢʦʛʦ ʨʝʛʠʦʧʦʜʲʷʨʫʩʘ. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʘ ʩʭʝʤʘ ʩʪʨʘʪʠʛʨʘʬʠʠ ʤʠʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʈʘʚʥʠʥʥʦʛʦ 

ʂʨʳʤʘ.  
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ʈʆʃʔ ʀʅʌʈɸɿʆʅɸʃʔʅʆʁ ʂʈʓʄʉʂʆ-ʂɸɺʂɸɿʉʂʆʁ ʐʂɸʃʓ ʇʆ 

ʇʃɸʅʂʊʆʅʅʓʄ ʌʆʈɸʄʀʅʀʌɽʈɸʄ ɺ ʈɽʐɽʅʀʀ ʇʈʆɹʃɽʄ 

ʋʉʊɸʅʆɺʃɽʅʀʗ ʅʀɾʅʀʍ ɻʈɸʅʀʎ ɿɽʃɸʅɼʉʂʆɻʆ, ʊɸʅɽʊʉʂʆɻʆ, 

ʀʇʈʉʂʆɻʆ ʀ ʃʖʊɽʊʉʂʆɻʆ ʗʈʋʉʆɺ ɺ ʇɸʃɽʆɻɽʅɽ ʖɻɸ 

ɽɺʈʆʇɽʁʉʂʆʁ ʈʆʉʉʀʀ 

ɺ.ʅ. ɹʝʥʴʷʤʦʚʩʢʠʡ (ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ) 

 

ɺ ʩʘʤʳʝ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʤʠʩʩʠʝʡ ʧʦ ʩʪʨʘʪʠʛʨʘʬʠʠ 

ʵʪʘʣʦʥʥʳʭ ʨʘʟʨʝʟʦʚ ʨʘʪʠʬʠʮʠʨʦʚʘʥʳ ʣʠʤʠʪʦʪʠʧʳ (GSSP) ʧʦ ʥʠʞʥʠʤ ʛʨʘʥʠʮʘʤ 

ʟʝʣʘʥʜʩʢʦʛʦ, ʪʘʥʝʪʩʢʦʛʦ ʠ ʠʧʨʩʢʦʛʦ ʷʨʫʩʦʚ, ʘ ʪʘʢʞʝ  ʦʬʠʮʠʘʣʴʥʦ ʧʨʝʜʣʦʞʝʥ 

ʛʣʦʙʘʣʴʥʳʡ ʩʪʨʘʪʦʪʠʧ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʣʶʪʝʪʩʢʦʛʦ ʷʨʫʩʘ. ʊʝʤ ʩʘʤʳʤ  ñʟʘʙʠʪʳ 

ʟʦʣʦʪʳʝ ʛʚʦʟʜʠò ʚ ʧʦʜʦʰʚʝ ʵʪʠʭ ʷʨʫʩʦʚ ʠ ʦʥʠ ʩʪʘʣʠ ʚʘʣʠʜʥʳʤʠ ʚ ʆʙʱʝʡ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʰʢʘʣʝ (ʆʉʐ).  

ʂʘʢ ʞʝ ʩʦʦʪʥʦʩʷʪʩʷ ʧʨʠʥʷʪʳʝ ʠʣʠ ʧʨʝʜʣʦʞʝʥʥʳʝ GSSP ʥʠʞʥʠʝ ʛʨʘʥʠʮʳ 

ʟʝʣʘʥʜʩʢʦʛʦ, ʪʘʥʝʪʩʢʦʛʦ, ʠʧʨʩʢʦʛʦ ʠ ʣʶʪʝʪʩʢʦʛʦ ʷʨʫʩʦʚ ʩ ʥʠʞʥʠʤʠ ʛʨʘʥʠʮʘʤʠ 

ʵʪʠʭ ʷʨʫʩʦʚ ʚ ʫʪʚʝʨʞʜʝʥʥʦʡ ʄʉʂ (2000 ʛ.) ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʩʭʝʤʝ ʧʘʣʝʦʛʝʥʘ 

ʶʛʘ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ (ɸʭʤʝʪʴʝʚ, ɹʝʥʴʷʤʦʚʩʢʠʡ, 2003)?  

ɺ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʯʘʩʪʠ ʩʭʝʤʳ ʧʘʣʝʦʛʝʥʘ ʶʛʘ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ 

ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʧʣʘʥʢʪʦʥʥʳʝ ʬʦʨʘʤʠʥʠʬʝʨʳ. ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʪʨʘʜʠʮʠʦʥʥʘʷ ʰʢʘʣʘ ʧʘʣʝʦʛʝʥʘ ʂʨʳʤʩʢʦ-ʂʘʚʢʘʟʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʵʪʦʡ ʛʨʫʧʧʝ 

ʤʠʢʨʦʧʣʘʥʢʪʦʥʘ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʦʥʘʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʚ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪʘʭ ʢʨʦʤʝ ʠʭ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʥʘʟʚʘʥʠʷ ʧʦ ʚʠʜʫ-ʠʥʜʝʢʩʫ ʧʨʝʜʣʦʞʝʥʘ ʠʭ ʢʦʜʠʨʦʚʢʘ PF1, PF2, PF3 ʠ ʪ.ʜ., ʚ 

ʢʦʪʦʨʦʡ ï PF ʧʣʘʥʢʪʦʥʥʳʝ ʟʦʥʳ ʬʦʨʘʤʠʥʠʬʝʨ; ʮʠʬʨʳ 1, 2, 3 ʠ ʪ.ʜ. ʦʙʦʟʥʘʯʘʶʪ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʟʦʥ. ɺ ʪʘʢʦʤ ʚʠʜʝ ʜʘʥʥʘʷ ʰʢʘʣʘ ʙʳʣʘ ʫʪʚʝʨʞʜʝʥʘ ʄʉʂ ʚ 

2000ʛ (ɸʭʤʝʪʴʝʚ, ɹʝʥʴʷʤʦʚʩʢʠʡ, 2003). ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʘʚʪʦʨʦʤ ʜʘʥʥʦʛʦ 

ʩʦʦʙʱʝʥʠʷ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠ ʧʨʝʜʣʦʞʝʥ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʡ ʚʘʨʠʘʥʪ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʰʢʘʣʳ ʧʘʣʝʦʮʝʥʘ ʠ ʵʦʮʝʥʘ ʂʨʳʤʩʢʦ-ʂʘʚʢʘʟʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ 

ʧʣʘʥʢʪʦʥʥʳʤ ʬʦʨʘʤʠʥʠʬʝʨʘʤ. ɺ ʥʦʚʦʡ ʧʨʝʜʣʦʞʝʥʥʦʡ ʠʥʬʨʘʟʦʥʘʣʴʥʦʡ ʰʢʘʣʝ 

ʙʦʣʴʰʠʥʩʪʚʦ ʪʨʘʜʠʮʠʦʥʥʳʭ ʟʦʥ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʝ ʠʣʠ ʪʨʠ ʧʦʜʟʦʥʳ, 

ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʧʦʩʪʫʧʘʪʝʣʴʥʳʡ ʵʚʦʣʶʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ 

ʨʘʟʚʠʪʠʷ ʧʣʘʥʢʪʦʥʥʳʭ ʬʦʨʘʤʠʥʠʬʝʨ ʥʘ ʩʝʚʝʨʥʦʡ ʦʢʨʘʠʥʝ ʊʝʪʠʩ, ʘ ʩ ʜʨʫʛʦʡ 

ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠʭ ʦʙʠʪʘʥʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥʠ 

ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ 

ʧʨʠʚʷʟʢʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ñʪʝʣò ʢ ʷʨʫʩʘʤ ʆʉʐ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʶ ʢʨʳʤʩʢʦ-

ʢʘʚʢʘʟʩʢʦʡ ʰʢʘʣʳ ʩʦ ʩʪʘʥʜʘʨʪʥʦʡ ʰʢʘʣʦʡ ʧʘʣʝʦʛʝʥʘ ʥʠʟʢʦʰʠʨʦʪʥʦʛʦ ʧʦʷʩʘ 

ɿʝʤʣʠ ʧʦ ʧʣʘʥʢʪʦʥʥʳʤ ʬʦʨʘʤʠʥʠʬʝʨʘʤ. ʇʨʠ ʵʪʦʤ ʚ ʢʦʜʠʨʦʚʢʝ ʧʦʷʚʠʣʠʩʴ 

ʙʫʢʚʝʥʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ. ʅʘʧʨʠʤʝʨ, PF8a, PF8b, PF8c ʠ ʪ.ʜ., ʚ ʢʦʪʦʨʦʡ ʙʫʢʚʳ 

ʦʙʦʟʥʘʯʘʶʪ ʧʦʜʟʦʥʳ. ɼʝʪʘʣʠʟʘʮʠʷ ʪʨʘʜʠʮʠʦʥʥʦʡ ʰʢʘʣʳ ʨʝʟʢʦ ʧʦʜʥʷʣʘ ʝʝ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦ-ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ. ɽʩʣʠ ʚ ʪʨʘʜʠʮʠʦʥʥʦʡ ʰʢʘʣʝ 

ʥʘʩʯʠʪʳʚʘʝʪʩʷ 17 ʟʦʥ, ʪʦ ʚ ʠʥʬʨʘʟʦʥʘʣʴʥʦʡ ʰʢʘʣʝ ʟʦʥʘʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ 

(ʟʦʥ ʠ ʧʦʜʟʦʥ) ʥʘ ʧʦʨʷʜʦʢ ʙʦʣʴʰʝ. ʇʝʨʚʳʡ ʚʘʨʠʘʥʪ ʝʝ ʙʳʣ ʦʧʫʙʣʠʢʦʚʘʥ ʚ 2001 

ʛʦʜʫ; ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʥʘ ʧʨʦʜʦʣʞʘʣʘ (ʠ ʧʨʦʜʦʣʞʘʝʪ) ʜʦʧʦʣʥʷʪʴʩʷ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ (ɹʝʥʴʷʤʦʚʩʢʠʡ, 2001; ɸʭʤʝʪʴʝʚ, ɹʝʥʴʷʤʦʚʩʢʠʡ, 2006; 

Beniamovski, 2006: Benyamovskiy, 2009: Zakrevskaya et al., 2010 (ʚ ʧʝʯʘʪʠ)).  
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ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜ rʢ ʦʧʨʝʜʝʣʝʥʠʶ ʥʠʞʥʠʭ ʛʨʘʥʠʮ 

ʟʝʣʘʥʜʩʢʦʛʦ, ʪʘʥʝʪʩʢʦʛʦ, ʠʧʨʩʢʦʛʦ ʠ ʣʶʪʝʪʩʢʦʛʦ ʷʨʫʩʦʚ ʧʘʣʝʦʮʝʥʘ ʠ ʵʦʮʝʥʘ ʚ 

ʆʉʐ ʠ ʧʨʦʙʣʝʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʛʨʘʥʠʮ ʷʨʫʩʦʚ 

ʧʘʣʝʦʮʝʥʘ ʠ ʵʦʮʝʥʘ ʚ ʦʪʝʯʝʩʪʚʝʥʥʫ  ʁ ʩʭʝʤʫ ʧʦ ʧʘʣʝʦʛʝʥʫ ʶʛʘ ɽʚʨʦʧʝʡʩʢʦʡ 

ʈʦʩʩʠʠ.  

ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʟʝʣʘʥʜʩʢʦʛʦ ʷʨʫʩʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʨʘʟʨʝʟʝ ɿʫʤʘʡʷ (Zumaia) 

ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʀʩʧʘʥʠʠ (ʩʪʨʘʥʘ ɹʘʩʢʦʚ) ʧʦ ʧʝʨʚʦʤʫ  ʧʦʷʚʣʝʥʠʶ 

ʥʘʥʥʦʧʣʘʥʢʪʦʥʥʦʛʦ ʚʠʜʘ Fasciculithus tympaniformis, ʩ ʢʦʪʦʨʳʤ ʩʚʷʟʘʥʘ 

ʧʦʜʦʰʚʘ ʟʦʥʳ NP5 (Newslettet N. 13, 2008, p. 11ï12). ʊʘʢʦʝ ʧʦʣʦʞʝʥʠʝ 

ʧʦʜʥʠʤʘʝʪ ʥʠʞʥʶʶ ʛʨʘʥʠʮʫ ʟʝʣʘʥʜʠʷ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʞʥʠʤ (Berggren et al., 

1995). ɿʦʥʘ NP5 ʣʝʛʢʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚ ʧʘʣʝʦʮʝʥʝ ʶʛʘ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ ʠ 

ʬʠʛʫʨʠʨʫʝʪ ʚ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʩʭʝʤʝ ʧʘʣʝʦʛʝʥʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ, 

ʫʪʚʝʨʞʜʝʥʥʦʡ ʄʉʂ ʚ 2000 ʛʦʜʫ (ɸʭʤʝʪʴʝʚ, ɹʝʥʴʷʤʦʚʩʢʠʡ, 2003). ʇʨʦʙʣʝʤʘ, 

ʩʪʦʷʱʘʷ ʧʝʨʝʜ ʧʘʣʝʦʛʝʥʦʚʦʡ ʢʦʤʠʩʩʠʝʡ ʈʦʩʩʠʠ ï ʧʨʦʪʨʘʩʩʠʨʦʚʘʪʴ ʜʘʥʥʳʡ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʚ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʠ ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ 

ʯʘʩʪʷʭ ʜʝʡʩʪʚʫʶʱʝʡ ʩʭʝʤʳ. ʇʦʩʢʦʣʴʢʫ ʜʝʢʣʘʨʠʨʫʝʪʩʷ, ʯʪʦ ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ 

ʥʘʥʥʦʧʣʘʥʢʪʦʥʥʦʡ ʟʦʥʳ NP5 ʦʪʚʝʯʘʝʪ ʧʦʜʦʰʚʝ ʧʣʘʥʢʪʦʥʥʦʡ ʟʦʥʳ Acarinina 

conicotruncata PF5, ʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʧʣʘʥʢʪʦʥʥʳʤ ʬʦʨʘʤʠʥʠʬʝʨʘʤ ʥʠʞʥʷʷ 

ʛʨʘʥʠʮʘ ʟʝʣʘʥʜʩʢʦʛʦ ʷʨʫʩʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʜʥʷʪʘ ʩ ʧʦʜʦʰʚʳ ʟʦʥʳ Morozovella 

angulata PF4 ʜʦ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʟʦʥʳ Acarinina conicotruncata PF5. ʆʥʘ 

ʩʪʘʥʦʚʠʪʩʷ ʥʘ 0,5 ï 0,8 ʤʣʥ. ʣʝʪ ʤʦʣʦʞʝ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘʜʦ ʫʯʝʩʪʴ, ʯʪʦ 

ʫʪʚʝʨʞʜʝʥʦ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʜʝʣʝʥʠʝ ʧʘʣʝʦʮʝʥʘ ʥʝ ʥʘ ʜʚʘ, ʘ ʥʘ ʪʨʠ ʧʦʜʦʪʜʝʣʘ ï 

ʥʠʞʥʠʡ, ʩʨʝʜʥʠʡ ʠ ʚʝʨʭʥʠʡ. ʂʘʞʜʳʡ ʧʦʜʦʪʜʝʣ ʩʦʦʪʚʝʩʪʚʫʝʪ ʷʨʫʩʫ ʧʘʣʝʦʮʝʥʘ: 

ʜʘʪʩʢʦʤʫ, ʟʝʣʘʥʜʩʢʦʤʫ ʠ ʪʘʥʝʪʩʢʦʤʫ. ʇʦʩʢʦʣʴʢʫ ʩ ʟʝʣʘʥʜʩʢʦʛʦ ʷʨʫʩʘ 

ʥʘʯʠʥʘʝʪʩʷ ʩʨʝʜʥʠʡ ʧʦʜʦʪʜʝʣ ʧʘʣʝʦʮʝʥʘ, ʪʦ ʩ ʫʨʦʚʥʷ ʟʦʥʳ PF5 ʥʘʯʥʝʪʩʷ 

ʩʨʝʜʥʠʡ, ʘ ʥʝ ʚʝʨʭʥʠʡ (ʢʘʢ ʙʳʣʦ ʨʘʥʝʝ) ʧʦʜʦʪʜʝʣ ʧʘʣʝʦʮʝʥʘ. 

ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʪʘʥʝʪʩʢʦʛʦ ʷʨʫʩʘ ʚʝʨʭʥʝʛʦ ʧʘʣʝʦʮʝʥʘ ʫʩʪʘʥʦʚʣʝʥʘ ʧʦ 

ʛʨʘʥʠʮʝ ʜʚʫʭ ʧʘʣʝʦʤʘʛʥʠʪʳʭ ʭʨʦʥ 26r/26n ʚ ʨʘʟʨʝʟʝ ɿʫʤʘʡʷ (Zumaia) (Newslettet 

N. 13, 2008, p. 12). ɺ ʰʢʘʣʝ ʧʘʣʝʦʮʝʥʘ ʶʛʘ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ ʧʦ 

ʧʣʘʥʢʪʦʥʥʳʤ ʬʦʨʘʤʠʥʠʬʝʨʘʤ ʵʪʦʪ ʫʨʦʚʝʥʴ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʥʫʪʨʠ ʟʦʥʳ Igorina 

djanensis PF6. 

ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʠʧʨʩʢʦʛʦ ʷʨʫʩʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚ ʨʘʟʨʝʟʝ ɼʘʙʘʙʠʡʘ (Dababiya 

section) ɽʛʠʧʪʘ ʚ ʙʝʨʝʛʦʚʦʤ ʦʙʥʘʞʝʥʠʠ ʨ. ʅʠʣ ʚ 35 ʢʤ ʢ ʶʛʫ ʦʪ ʛʦʨʦʜʘ ʃʫʢʩʦʨ 

(Luxor). ʆʥʘ ʧʨʦʚʝʜʝʥʘ ʧʦ ʧʦʜʦʰʚʝ ʩʣʦʷ ʩ ʛʣʦʙʘʣʴʥʳʤ ʢʘʨʙʦʥʘʪʥʳʤ ʠʟʦʪʦʧʥʳʤ 

ʵʢʩʫʨʩʦʤ (CIE) ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʨʘʥʠʮʝ ʤʝʞʜʫ ʧʦʜʟʦʥʘʤʠ NP9a ʠ NP9b (Aubry 

et al., 2007). ʕʪʦʪ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʧʦʤʝʱʘʝʪʩʷ ʚʥʫʪʨʠ ʟʦʥʳ 

Acarinina acarinata PF8. ɼʝʪʘʣʠʟʘʨʦʚʘʥʥʳʡ ʚʘʨʠʘʥʪ ʰʢʘʣʳ ʧʦ ʧʣʘʥʢʪʦʥʳ 

ʬʦʨʘʤʠʥʠʬʝʨʘʤ ʧʦʤʦʛʘʝʪ ʙʦʣʝʝ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʝʝ ʧʦʣʦʞʝʥʠʝ. ʇʦʩʢʦʣʴʢʫ 

ʧʦʜʦʰʚʘ CIE ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʜʦʰʚʝ ʩʘʧʨʦʧʝʣʝʚʠʜʥʦʛʦ ʩʣʦʷ ʚ ʨʘʟʝʟʝ ʍʝʫ ʥʘ 

ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ, ʘ ʩʘʤ ʩʘʧʨʦʧʝʣʝʚʠʜʥʳʡ ʧʨʦʩʣʦʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʦʜʦʰʚʝʥʥʦʡ ʯʘʩʪʠ ʩʨʝʜʥʝʡ ʧʦʜʟʦʥʳ Morozovella aequa/M. velascoensis PF8b, ʪʦ 

ʧʦ ʧʦʜʦʰʚʝ ʵʪʦʡ ʧʦʜʟʦʥʳ PF8b ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʥʠʞʥʶʶ ʛʨʘʥʠʮʫ ʠʧʨʘ.  

ʅʠʞʥʶʶ ʛʨʘʥʠʮʫ ʣʶʪʝʪʩʢʦʛʦ ʷʨʫʩʘ ʧʨʝʜʣʦʞʝʥʦ ʫʩʪʘʥʦʚʠʪʴ ʧʦ ʧʝʨʚʦʤʫ 

ʧʦʷʚʣʝʥʠʶ ʥʘʥʦʧʣʘʥʢʪʦʥʥʦʛʦ ʚʠʜʘ Blackites inflatus (=Rodosphaera inflata) ʥʘ 

ʦʪʤʝʪʢʝ 167,85 ʤ ʚ ʨʘʟʨʝʟʝ ɻʦʨʨʦʥʜʘʪʢʩʝ (Gorrondatxe section) ʥʘ ʩʝʚʝʨʝ 
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ʀʩʧʘʥʠʠ ʚ 80 ʢʤ ʢ ʩʝʚʝʨʫ ʦʪ ʛ. ɹʠʣʴʙʘʦ (ʉʪʨʘʥʘ ɹʘʩʢʦʚ) ʚ ʙʝʨʝʛʦʚʳʭ ʦʙʨʳʚʘʭ 

ɹʠʩʢʘʡʩʢʦʛʦ ʟʘʣʠʚʘ (Molina et al., ï Proposalé.,2010). ʇʦʷʚʣʝʥʠʝ ʵʪʦʛʦ ʚʠʜʘ 

ʦʧʨʝʜʝʣʷʝʪ ʥʠʞʥʶʶ ʛʨʘʥʠʮʫ ʚʝʨʭʥʝʡ ʧʦʜʟʦʥʳ NP14b, ʢʦʪʦʨʘʷ ʧʨʦʩʣʝʞʝʥʘ ʚ 

ʨʷʜʝ ʨʘʟʨʝʟʦʚ ʶʛʘ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ ʠ ʚ ʂʨʳʤʫ. ʕʪʦʪ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ 

ʫʨʦʚʝʥʴ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ, ʯʝʤ ʪʦʪ, ʯʪʦ ʧʨʠʥʠʤʘʣʩʷ ʟʘ ʧʦʜʦʰʚʫ ʣʶʪʝʪʘ ʧʦ 

ʥʘʥʥʦʧʣʘʥʢʪʦʥʫ ʚʥʫʪʨʠ ʥʠʞʥʝʡ ʧʦʜʟʦʥʳ NP14a ʚ ʩʭʝʤʝ ʵʦʮʝʥʘ ʶʛʘ 

ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ. ʊʝʧʝʨʴ ʝʛʦ ʥʘʜʦ ʧʦʜʥʷʪʴ ʜʦ ʧʦʜʦʰʚʳ ʚʝʨʭʥʝʡ ʧʦʜʟʦʥʳ 

NP14b ʠ ʩʦʛʣʘʩʥʦ ʵʪʦʤʫ ʫʨʦʚʥʶ ʦʪʢʘʣʠʙʨʦʚʘʪʴ ʷʨʫʩʥʫʶ ʧʨʠʚʷʟʢʫ ʢʘʢ 

ʟʦʥʘʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠ ʚʘʞʥʳʤ ʛʨʫʧʧʘʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʤʠʨʘ, ʪʘʢ ʠ ʣʠʪʦʩʪʨʘʪʦʥʳ ï ʛʦʨʠʟʦʥʪʳ, ʧʦʜʛʦʨʠʟʦʥʪʳ ʠ ʩʚʠʪʳ. 

ɼʝʢʣʘʨʠʨʫʝʪʩʷ, ʯʪʦ ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʟʦʥʳ Acarinina bullbrooki PF11 

ʧʣʘʥʢʪʦʥʥʳʭ ʬʦʨʘʤʠʥʠʬʝʨ ʢʦʨʨʝʩʧʦʥʜʠʨʫʝʪʩʷ ʩ ʥʠʟʘʤʠ ʟʦʥʳ NP14 (ɸʭʤʝʪʴʝʚ, 

ɹʝʥʴʷʤʦʚʩʢʠʡ, 2003). ʆʜʥʘʢʦ ʜʘʥʥʳʝ ʧʦ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʥʘʥʥʦʧʣʘʥʢʪʦʥʘ ʚ 

ɹʘʭʯʠʩʘʨʘʡʩʢʦʤ ʨʘʟʨʝʟʝ ʂʨʳʤʘ (ʪʦʯʢʘ ʇʨʠʷʪʥʦʝ ʉʚʠʜʘʥʠʝ) ʠ ʨʘʟʨʝʟʘ ʍʝʫ ʥʘ 

ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʛʨʘʥʠʮʘ ʧʦʜʟʦʥʳ 

NP14b ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʦʪʣʦʞʝʥʠʷʭ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʤ 

ʧʣʘʥʢʪʦʥʥʳʭ ʬʦʨʘʤʠʥʠʬʝʨ ʥʝ ʟʦʥʳ ɸʩarinina bullbrooki PF14, ʘ ʢʦʤʧʣʝʢʩʦʤ 

ʩʣʝʜʫʶʱʝʡ ʙʦʣʝʝ ʤʦʣʦʜʦʡ ʟʦʥʳ Acarinina rotundimarginata PF12 

(ʇʫʪʝʚʦʜʠʪʝʣʴ.., 1971; ʄʫʟʳʣʝʚ, 1980; Gavrilov, Shcherbinina, 2000; 

ɹʝʥʴʷʤʦʚʩʢʠʡ, 2001; ɿʝʨʥʝʮʢʠʡ ʠ ʜʨ., 2003). ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʳʤ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʟʦʥʘ Acarinina rotundimarginata PF12 ʤʦʞʝʪ 

ʙʳʪʴ ʧʦʜʨʘʟʜʝʣʝʥʘ ʥʘ ʪʨʠ ʧʦʜʟʦʥʳ: ʥʠʞʥʷʷ Turborotalia frontosa PF12a, ʩʨʝʜʥʷʷ 

Acarinina praetopilensis PF12b ʠ ʚʝʨʭʥʷʷ Hantkenina liebusi PF12c (Zakrevskaya et 

al., 2010 ʩ ʜʦʙʘʚʣʝʥʠʷʤʠ). ɺʩʪʘʝʪ ʦʩʪʨʘʷ ʧʨʦʙʣʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʥʠʞʥʝʡ 

ʛʨʘʥʠʮʳ ʚʝʨʭʥʝʡ ʧʦʜʟʦʥʳ NP14b (ʪ.ʝ. ʧʦʜʦʰʚʳ ʣʶʪʝʪʘ) ʚ ʰʢʘʣʝ ʧʣʘʥʢʪʦʥʥʳʭ 

ʬʦʨʘʤʠʥʠʬʝʨ. ʇʨʝʜʧʦʣʘʛʘʶʪʩʷ ʯʝʪʳʨʝ ʚʘʨʠʘʥʪʘ ʧʨʦʚʝʜʝʥʠʷ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ 

ʣʶʪʝʪʘ ʚ ʠʥʬʨʘʟʦʥʘʣʴʥʦʡ ʰʢʘʣʝ ʧʘʣʝʦʛʝʥʘ ʶʛʘ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ ʠ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʦ ʧʣʘʥʢʪʦʥʥʳʤ ʬʦʨʘʤʠʥʠʬʝʨʘʤ: 1) ï ʚʥʫʪʨʠ ʟʦʥʳ 

PF11, 2) ï ʧʦ ʧʦʜʦʰʚʝ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʧʦʜʟʦʥʳ PF12ʘ, 3) ï ʧʦ ʧʦʜʦʰʚʝ 

ʧʦʜʟʦʥʳ PF12b, 4) ï ʚʥʫʪʨʠ ʧʦʜʟʦʥʳ PF12b.  

ɿʘʜʘʯʝʡ ʙʫʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʪʦʯʥʦʝ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʟʦʥʘʣʴʥʦʛʦ 

ʜʝʣʝʥʠʷ ʧʦ ʥʘʥʥʦʧʣʘʥʪʦʥʫ ʠ ʧʣʘʥʢʪʦʥʥʳʤ ʬʦʨʘʤʠʥʠʬʝʨʘʤ ʚ ʦʧʦʨʥʳʭ ʨʘʟʨʝʟʘʭ 

ʂʘʚʢʘʟʘ ʠ ʂʨʳʤʘ. 

ʈʘʙʦʪʘ ʬʠʥʘʥʩʦʚʦ ʧʦʜʜʝʨʞʘʥʘ ʛʨʘʥʪʦʤ ʈʌʌʀ ʧʨʦʝʢʪ ˉ 08-05-00548 ʠ 

ʧʨʦʛʨʘʤʤʦʡ ʇʨʝʟʠʜʠʫʤʘ ʈɸʅ ˉ 15 (ʧʦʜʧʨʦʛʨʘʤʤʘ 1).  

 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʌʀʃʆɻɽʅʀʀ ʈʆɼʆɺ STENSIOEINA ʀ NEOFLABELLINA 

(ɹɽʅʊʆʉʅʓɽ ʌʆʈɸʄʀʅʀʌɽʈʓ)  ɺ ʉʊʈɸʊʀɻʈɸʌʀʀ ɺɽʈʍʅɽɻʆ ʄɽʃɸ 

ɺʆʉʊʆʏʅʆ-ɽɺʈʆʇɽʁʉʂʆʁ ʇʃɸʊʌʆʈʄʓ 

ɺ.ʅ. ɹʝʥʴʷʤʦʚʩʢʠʡ
1
, ɸ.ʖ. ʉʘʜʝʢʦʚ

2
, ʉ.ʀ. ɸʢʠʤʦʚ

3
 (1ï ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʈɸʅ, ʄʦʩʢʚʘ; 2 ï ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ɺ. 

ʃʦʤʦʥʦʩʦʚʘ; 3 ï ʀʥʩʪʠʪʫʪ ʥʘʫʢ ʦ ʟʝʤʣʝ ʕʜʠʥʙʫʨʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ɸʥʛʣʠʷ) 

 

ʉʪʝʥʩʠʦʠʥʳ ʠ ʥʝʦʬʣʘʙʝʣʣʠʥʳ ʠʛʨʘʶʪ ʚʝʩʴʤʘ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʪʨʘʪʠʛʨʘʬʠʠ 

ʚʝʨʭʥʝʛʦ ʤʝʣʘ, ʪʘʢ ʢʘʢ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʘʩʩʦʚʦʩʪʴʶ ʧʦ ʚʩʝʡ ɽʚʨʦʧʝʡʩʢʦʡ 
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ʧʘʣʝʦʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ (ɽʇʆ), ʧʨʦʪʷʛʠʚʘʚʰʝʡʩʷ ʦʪ ɸʥʛʣʠʠ ʜʦ ʂʦʧʝʪ-

ɼʘʛʘ. ʂ ʪʦʤʫ ʞʝ ʦʥʠ ʦʪʣʠʯʘʣʠʩʴ ʫʩʢʦʨʝʥʥʦʡ ʵʚʦʣʶʮʠʝʡ ʠ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ 

ʙʳʩʪʨʫʶ ʠ  ʩʠʥʭʨʦʥʥʫʶ ʩʤʝʥʫ ʚ ʨʘʟʨʝʟʘʭ. ʇʦʵʪʦʤʫ ʦʥʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ 

ʢʘʯʝʩʪʚʝ ʚʠʜʦʚ-ʠʥʜʝʢʩʦʚ ʠ ʚʭʦʜʷʪ ʚ ʯʠʩʣʦ ʭʘʨʘʢʪʝʨʥʳʭ ʚʠʜʦʚ ʟʦʥʘʣʴʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʠʥʬʨʘʟʦʥʘʣʴʥʦʡ ʰʢʘʣʳ ʧʦ ʙʝʥʪʦʩʥʳʤ ʬʦʨʘʤʠʥʠʬʝʨʘʤ ʚʝʨʭʥʝʛʦ 

ʤʝʣʘ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʧʨʦʚʠʥʮʠʠ (ɹʝʥʴʷʤʦʚʩʢʠʡ, 2008 ʘ,ʙ), ʩʘʤʳʤ 

ʢʨʫʧʥʳʤ ʩʪʨʫʢʪʫʨʥʳʤ ʵʣʝʤʝʥʪʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʣʘʩʴ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʘʷ 

ʧʣʘʪʬʦʨʤʘ (ɺɽʇ).  

ʉʊɽʅʉʀʆʀʅʓ. ɿʦʥʘʣʴʥʘʷ ʩʪʨʘʪʠʛʨʘʬʠʷ ʩʨʝʜʥʝʪʫʨʦʥʩʢʦ-ʩʘʥʪʦʥʩʢʦʛʦ 

ʠʥʪʝʨʚʘʣʘ ʧʦ ʙʝʥʪʦʩʥʳʤ ʬʦʨʘʤʠʥʠʬʝʨʘʤ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʙʘʟʠʨʫʝʪʩʷ ʥʘ 

ʫʪʦʯʥʝʥʠʠ ʩʠʩʪʝʤʘʪʠʢʠ ʠ ʬʠʣʦʛʝʥʠʠ ʨʦʜʘ Stensioeina Brotzen, 1936.  

ɺ ʩʨʝʜʥʝʤ ʪʫʨʦʥʝ ɺɽʇ ʧʦʷʚʣʷʶʪʩʷ ʧʝʨʚʳʝ ʩʪʝʥʩʠʦʠʥʳ. ʕʪʦ ʙʠʦʪʠʯʝʩʢʦʝ 

ʩʦʙʳʪʠʝ ʧʦʟʚʦʣʷʝʪ ʯʝʪʢʦ ʦʪʜʝʣʠʪʴ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʩʨʝʜʥʝʛʦ ʪʫʨʦʥʘ ʦʪ ʝʛʦ 

ʥʠʞʥʝʡ ʯʘʩʪʠ. ʆʧʨʝʜʝʣʷʶʪʩʷ ʜʚʘ ʚʠʜʘ: 1) S. praexsculpta  (Keller) ʩʦ 

ʩʢʫʣʴʧʪʫʨʦʡ ʥʘ ʚʝʥʪʨʘʣʴʥʦʡ (ʩʧʠʥʥʦʡ) ʩʪʦʨʦʥʝ ʚ ʚʠʜʝ ʨʘʜʠʘʣʴʥʳʭ ʥʝʚʳʩʢʠʭ 

ʨʝʙʝʨ, ʢʦʪʦʨʳʝ ʚ ʮʝʥʪʨʝ ʨʘʩʧʘʜʘʶʪʩʷ ʥʘ ʙʫʛʦʨʢʠ (ñʙʠʩʝʨʠʥʢʠò) ʠ  2) S. laevigata 

Akimetz ʩʦ ʩʢʫʣʴʧʪʫʨʦʡ ʥʘ ʚʝʥʪʨʘʣʴʥʦʡ ʩʪʦʨʦʥʝ ʚ ʚʠʜʝ ʨʘʜʠʘʣʴʥʳʭ ʥʝʚʳʩʦʢʠʭ 

ʨʝʙʝʨ, ʩʭʦʜʷʱʠʭʩʷ ʚ ʮʝʥʪʨʝ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʯʠʩʣʦʤ (1-3) ʙʫʛʦʨʢʦʚ- 

ñʙʠʩʝʨʠʥʦʢò, ʣʠʙʦ ʩʦ ñcʪʝʨʪʦʡ ʨʝʙʨʠʩʪʦʡ ʩʢʫʣʴʧʪʫʨʦʡò (ʙʝʟ ʙʫʛʦʨʢʦʚ- 

ñʙʠʩʝʨʠʥʦʢò). ɼʣʷ ʵʪʠʭ ʚʠʜʦʚ ʭʘʨʘʢʪʝʨʥʦ ʪʦ, ʯʪʦ ʫʤʙʠʣʠʢʘʣʴʥʦʝ (ʧʫʧʦʯʥʦʝ) 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʟʘʢʨʳʪʦ ʧʣʘʩʪʠʥʢʘʤʠ. ʈʘʢʦʚʠʥʢʠ ʦʪʣʠʯʘʶʪʩʷ ʤʝʣʢʠʤʠ ʨʘʟʤʝʨʘʤʠ 

(0, 20-0,30 ʤʤ), ʚ ʦʙʱʝʤ ʩʙʦʢʫ ʚʳʩʦʢʠʝ.  

ɺ ʨʘʥʥʝʤ ʢʦʥʴʷʢʝ ʫ ʩʪʝʥʩʠʦʠʥ ʬʠʣʦʛʝʥʝʟ ʚʳʨʘʞʘʣʩʷ ʚ ʠʟʤʝʥʝʥʠʝ 

ʩʢʫʣʴʧʪʫʨʳ ʥʘ ʚʝʥʪʨʘʣʴʥʦʡ ʩʪʦʨʦʥʝ. ʇʦʷʚʣʷʶʪʩʷ ʠ ʚʩʝ ʙʦʣʝʝ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ 

ʯʠʩʣʝ: 1) ʬʦʨʤʳ ʩ ñʜʨʦʞʘʱʠʤʠò (ʥʝʯʝʪʢʦ ʟʠʛʟʘʛʦʦʙʨʘʟʥʳʤʠ) ʦʯʝʨʪʘʥʠʷʤʠ 

ʩʝʧʪʘʣʴʥʳʭ ʨʝʙʝʨ ï S. emscherica (Barysch.); 2) ʬʦʨʤʳ, ʫ ʢʦʪʦʨʳʭ ʨʝʙʨʘ 

ʧʦʣʥʦʩʪʴʶ ʨʝʜʫʮʠʨʫʶʪʩʷ ʠ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʢʨʳʪʘ  ʙʫʛʦʨʢʘʤʠ- ñʙʠʩʝʨʠʥʢʘʤʠò ï 

S. granulata (Olb.). ʈʘʟʤʝʨʳ ʨʘʢʦʚʠʥ ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ (ʜʦ 0,35 ʤʤ). 

ʇʫʧʦʢ ʟʘʢʨʳʪ ʧʣʘʩʪʠʥʢʘʤʠ. ʈʘʢʦʚʠʥʢʠ ʚ ʦʙʱʝʤ ʩʙʦʢʫ ʚʳʩʦʢʠʝ. ɺ ʩʨʝʜʥʝʤ 

ʢʦʥʴʷʢʝ ʜʦʤʠʥʠʨʫʝʪ S. emscherica, ʢʦʪʦʨʘʷ ʩʪʘʥʦʚʠʪʩʷ ʦʜʥʦʡ ʠʭ 

ʭʘʨʘʢʪʝʨʥʝʡʰʠʭ ʚʠʜʦʚ ʩʨʝʜʥʝʛʦ ʢʦʥʴʷʢʘ ɽʇʆ.  

ʅʘ ʨʫʙʝʞʝ ʩʨʝʜʥʝʛʦ ʠ ʧʦʟʜʥʝʛʦ ʢʦʥʴʷʢʘ ʠ ʚ ʨʘʥʥʝʤ ʩʘʥʪʦʥʝ ʧʦʷʚʣʷʶʪʩʷ ʚ 

ʤʘʩʩʦʚʦʤ ʯʠʩʣʝ Stensioeina exsculpta exsculpta (Reuss) (0,30-0,40 ʤʤ). ʅʘ 

ʧʣʦʩʢʦʡ ʩʧʠʥʥʦʡ ʩʪʦʨʦʥʝ ʠʭ ʨʘʢʦʚʠʥʦʢ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʧʠʨʘʣʴʥʘʷ ʩʢʫʣʴʧʪʫʨʘ, 

ʨʘʟʜʝʣʷʶʱʘʷ ʦʙʦʨʦʪʳ ʨʘʢʦʚʠʥʳ, ʘ  ʢʘʤʝʨʳ ʦʪʜʝʣʷʶʪʩʷ ʦʪʭʦʜʷʱʠʤʠ ʦʪ 

ʧʨʠʧʦʜʥʷʪʦʛʦ ʩʧʠʨʘʣʴʥʦʛʦ ʰʚʘ-ʨʝʙʨʘ ʢʦʨʦʪʢʠʤʠ ʨʝʙʨʳʰʢʘʤʠ, ʠʤʝʶʱʠʤʠ 

ʧʨʠʯʫʜʣʠʚʫʶ ʜʨʦʞʘʱʫʶ, ʟʘʟʫʙʨʝʥʥʫʶ ʩʢʫʣʴʧʪʫʨʫ (ñʵʢʩʢʫʣʴʧʪʦʚʳʡò ʪʠʧ 

ʩʢʫʣʴʧʪʫʨʳ).  

ɺ ʨʘʥʥʝʤ ʩʘʥʪʦʥʝ cʣʝʜʫʝʪ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ S. exsculpta exsculpta ʠ 

ʧʝʨʝʭʦʜ ʝʝ ʚ ʧʦʪʦʤʢʦʚʫʶ ʬʦʨʤʫ ï S. exsculpta gracilis Koch.  

ʅʘ ʨʫʙʝʞʝ ʨʘʥʥʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʩʘʥʪʦʥʘ ʧʦʷʚʣʷʝʪʩʷ S. incondita Koch. 

ʋʤʙʠʣʠʢʫʩ ʟʘʢʨʳʚʘʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʦʡ ñʰʠʰʢʦʡò, ʘ ʩʘʤʘ ʨʘʢʦʚʠʥʘ ʧʨʠʦʙʨʝʪʘʝʪ 

ʧʣʦʩʢʦ-ʚʳʧʫʢʣʫʶ ñʧʘʨʘʰʶʪʦʦʙʨʘʟʥʫʶò ʬʦʨʤʫ. ʈʘʩʮʚʝʪ S. incondita ʩʣʫʞʠʪ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʤʘʨʢʝʨʦʤ ʩʨʝʜʥʝʛʦ ʩʘʥʪʦʥʘ ɺɽʇ.  



 20 

ɺ ʢʦʥʮʝ ʧʦʟʜʥʝʛʦ ʩʘʥʪʦʥʘ ʥʘ ʬʦʥʝ çʤʘʨʟʫʧʠʪʦʚʦʡè ʛʣʦʙʘʣʴʥʦʡ 

ʪʨʘʥʩʛʨʝʩʩʠʠ ʧʦʷʚʣʷʝʪʩʷ S. pommerana  Brotz. ʆʥʘ ʷʚʣʷʝʪʩʷ ʚʠʜʦʤ-ʠʥʜʝʢʩʦʤ 

ʟʦʥʳ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚ ʪʝʨʤʠʥʘʣʴʥʦʤ ʩʘʥʪʦʥʝ ɺɽʇ. ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʜʘʥʥʦʛʦ ʚʠʜʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʘʥʥʝʤ ʢʘʤʧʘʥʝ ʧʦ ʚʩʝʡ ɽʇʆ. ʋʤʙʠʣʠʢʘʣʴʥʘʷ 

ñʰʠʰʢʘñ, ʟʘʢʨʳʚʘʶʱʝʝ ʧʫʧʦʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʩʪʘʥʦʚʠʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ 

ʤʘʩʩʠʚʥʦʡ, ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ñʧʘʨʘʰʶʪʦʦʙʨʘʟʥʦʩʪʴñ ʨʘʢʦʚʠʥʳ. 

ʅɽʆʌʃɸɹɽʃʃʀʅʓ. ɸʥʘʣʠʟ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ 

ʨʦʜʘ Neoflabellina Bartenstein,1948, ʧʝʨʚʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʦʪʦʨʳʭ ʧʦʷʚʠʣʠʩʴ ʚ 

ʩʨʝʜʥʝʤ ʢʦʥʴʷʢʝ ʠ ʧʨʦʜʦʣʞʠʣʠ ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʜʦ ʢʦʥʮʘ ʤʘʘʩʪʨʠʭʪʘ, ʧʦʟʚʦʣʠʣ 

ʥʘʤʝʪʠʪʴ ʧʷʪʴ ʵʪʘʧʦʚ ʬʠʣʦʛʝʥʝʟʘ ʨʦʜʘ ʚ ʩʨʝʜʥʝʢʦʥʴʷʢʩʢʦ-ʤʘʘʩʪʨʠʭʪʩʢʦʤ 

ʠʥʪʝʨʚʘʣʝ ɺɽʇ. ʕʪʠ ʩʪʘʜʠʠ ʬʠʣʦʛʝʥʝʟʘ ʜʘʥʥʦʛʦ ʨʦʜʘ ʠʤʝʶʪ ʚʘʞʥʦʝ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦ-ʢʦʨʨʝʣʷʮʠʦʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʚ ʩʠʣʫ ʥʝʦʙʨʘʪʠʤʦʩʪʠ ʠ 

ʩʚʦʝʦʙʨʘʟʠʷ ʤʦʨʬʦʣʦʛʦ-ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ, ʘ ʪʘʢʞʝ ʰʠʨʦʢʦʡ 

ʧʨʦʩʣʝʞʠʚʘʝʤʦʩʪʠ ʠʭ ʚ ʚʝʨʭʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ɽʇʆ.  

1) ʉʨʝʜʥʝʢʦʥʴʷʢʩʢʦ-ʩʘʥʪʦʥʩʢʠʡ ʵʪʘʧ ʦʧʨʝʜʝʣʷʣʩʷ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʚʠʜʦʚ 

ʛʨʫʧʧʳ N. suturalis ʠ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʨʠ ʧʦʜʵʪʘʧʘ. 

ʅʘʯʠʥʘʝʪʩʷ ʩ ʫʨʦʚʥʷ ʩʣʦʝʚ ʩ N. suturalis praerugosa. ʉʝʧʪʘʣʴʥʳʝ ʧʝʨʝʛʦʨʦʜʢʠ ï 

ʧʨʦʩʪʳʝ (ʝʱʝ ʥʝ ʦʩʣʦʞʥʝʥʳ ʥʠʢʘʢʠʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʩʢʫʣʴʧʪʫʨʥʳʤʠ 

ʜʦʙʘʚʢʘʤʠ). ʄʝʞʩʝʧʪʘʣʴʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʦʩʥʦʚʥʦʤ ʛʣʘʜʢʠʝ, ʣʠʙʦ ʥʘʯʠʥʘʶʪ 

ʧʦʢʨʳʚʘʪʴʩʷ ʧʫʧʳʨʳʰʢʘʤʠ ï ʧʘʧʫʣʝʟʢʘʤʠ (ʪʘʢ ʥʘʟʳʚʘʝʤʳʤʠ ʧʘʧʠʣʣʷʪʘʤʠ). 

ʇʦʟʜʥʝʢʦʥʴʷʢʩʢʦ-ʨʘʥʥʝʩʘʥʪʦʥʩʢʘʷ ʬʘʟʘ ʵʪʦʛʦ ʵʪʘʧʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʢʦʤʧʣʝʢʩʦʤ ʩʣʦʝʚ ʩ N. ovalis. ʉʝʧʪʘʣʴʥʳʝ ʧʝʨʝʛʦʨʦʜʢʠ ʫ ʚʠʜʘ- ʠʥʜʝʢʩʘ ʫʞʝ ʥʝ 

ʩʧʣʦʰʥʳʝ, ʢʘʢ ʫ ʨʘʢʦʚʠʥʦʢ ʛʨʫʧʧʳ N. suturalis, ʘ ʧʨʝʨʳʚʘʶʪʩʷ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʦʩʠ ʨʘʢʦʚʠʥʳ. ʇʦʟʜʥʝʩʘʥʪʦʥʩʢʘʷ ʬʘʟʘ ʢʦʤʧʣʝʢʩʦʤ ʩʣʦʝʚ ʩ N. gibbera. ʀʜʝʪ 

ʜʘʣʴʥʝʡʰʝʝ ʫʩʣʦʞʥʝʥʠʝ ʩʢʫʣʴʪʫʨʳ ʩʝʧʪʘʣʴʥʳʭ ʰʚʦʚ ʥʘ ʤʝʩʪʝ ʠʭ ʧʝʨʝʛʠʙʘ ʚ 

ʦʙʣʘʩʪʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʨʘʢʦʚʠʥʳ. ʇʦʷʚʣʷʶʪʩʷ ʢʦʨʦʪʢʠʝ ʦʪʨʦʩʪʢʠ ʚ ʚʠʜʝ 

ʤʘʣʝʥʴʢʠʭ ñʨʦʞʢʦʚò. ʕʪʦʪ ʪʠʧ ʩʢʫʣʴʧʪʫʨʳ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʠʜ-ʠʥʜʝʢʩ N. 

gibbera (Wed.).  

2) ʈʘʥʥʝʢʘʤʧʘʥʩʢʠʡ ʵʪʘʧ ʦʪʣʠʯʘʝʪʩʷ ʠʩʯʝʟʥʦʚʝʥʠʝ ñʩʫʪʫʨʘʣʠʩʦʚʦʛʦò ʪʠʧʘ 

ʩʢʫʣʴʧʪʫʨʳ ʠ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʬʦʨʤ, ʫ ʢʦʪʦʨʳʭ ʥʘʤʝʯʘʶʪʩʷ ʘʨʢʦʚʠʜʥʳʝ ʫʩʪʴʷ ʠ 

ʧʘʧʫʣʝʟʢʠ (ʧʘʧʠʣʣʷʪʳ) ʥʘ ʤʝʞʩʝʧʪʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʊʘʢʦʡ ʪʠʧ ʩʢʫʣʴʪʫʨʳ 

ʠʤʝʝʪ ʚʠʜ-ʠʥʜʝʢʩ N. deltoidea (Wed.), ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʦʛʦ ʥʘʯʘʣʦʩʴ ʝʱʝ ʚ 

ʧʦʟʜʥʝʤ ʩʘʥʪʦʥʝ, ʥʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʥ ʧʦʣʫʯʠʣ ʚ ʨʘʥʥʝʤ ʢʘʤʧʘʥʝ. 

ʌʦʨʤʳ ʨʘʢʦʚʠʥʳ ʩʪʘʥʦʚʠʪʩʷ ʰʣʝʤʦʚʠʜʥʦʡ, ʩ ʦʪʯʝʪʣʠʚʦ ʚʳʩʪʫʧʘʶʱʝʡ 

ʥʘʯʘʣʴʥʦʡ ʩʧʠʨʘʣʴʥʦʡ ʯʘʩʪʴʶ.  

3) ʇʦʟʜʥʝʢʘʤʧʘʥʩʢʠʡ ʵʪʘʧ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʤʘʩʩʦʚʳʤ ʨʘʟʚʠʪʠʝʤ 

ʪʠʧʠʯʥʳʭ ʧʘʧʠʣʣʷʪʥʳʭ ʥʝʦʬʣʘʙʝʣʣʠʥ ʠʟ ʛʨʫʧʧʳ N. rugosa. ɽʛʦ ʨʘʥʥʷʷ ʬʘʟʘ 

ʦʪʚʝʯʘʝʪ ʩʣʦʷʤ ʩ N. rugosa sphenoidalis. ɺ ʵʪʦʡ ʬʘʟʝ, ʚʦ-ʧʝʨʚʳʭ, ʧʨʝʦʙʣʘʜʘʶʪ 

ʢʦʧʴʝʚʠʜʥʳʝ ʬʦʨʤʳ ʩ ʦʪʯʝʪʣʠʚʦʡ ʧʘʧʠʣʣʷʪʥʦʡ ʤʝʞʩʝʧʪʘʣʴʥʦʡ ʩʢʫʣʴʧʪʫʨʦʡ ʠ 

ʘʨʢʦʦʙʨʘʟʥʳʤʠ ʫʩʪʴʷʤʠ, ʩʦʭʨʘʥʷʶʱʠʤʠʩʷ ʥʘ ʚʩʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʜʥʦʨʷʜʥʦʛʦ 

ʦʪʜʝʣʘ ʨʘʢʦʚʠʥʳ ï N. rugosa sphenoidalis (Wed.) ʠ  N. rugosa caesata (Wed.). ɺʦ-

ʚʪʦʨʳʭ, ʨʘʟʚʠʪʠʝ ʰʣʦ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʩʪʝʧʝʥʥʦʛʦ ʩʣʠʚʘʥʠʷ ʧʘʧʫʣʝʟʝʢ ʚ 

ʣʝʡʩʪʳ, ʢʦʪʦʨʳʝ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʢʘʢ ʫ N. praereticulata Hilt. ʧʦʢʨʳʚʘʶʪ 

ʤʝʞʩʝʧʪʘʣʴʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. ʉʨʝʜʥʷʷ ʬʘʟʘ ʩʣʦʝʚ ʩ N. rugosa leptodisca 

ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʢʦʧʴʝʚʠʜʥʳʝ ʬʦʨʤʳ ʩ ʦʪʯʝʪʣʠʚʦʡ ʧʘʧʠʣʣʷʪʥʦʡ 
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ʤʝʞʩʝʧʪʘʣʴʥʦʡ ʩʢʫʣʴʧʪʫʨʦʡ ʠ ʘʨʢʦʦʙʨʘʟʥʳʤʠ ʫʩʪʴʷʤʠ, ʩʦʭʨʘʥʷʶʱʠʤʠʩʷ ʥʘ 

ʚʩʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʜʥʦʨʷʜʥʦʛʦ ʦʪʜʝʣʘ ʨʘʢʦʚʠʥʳ, ʫʩʪʫʧʘʶʪ ʤʝʩʪʦ 

ʰʣʝʤʦʚʠʜʥʳʤ ʩ ʥʘʠʙʦʣʴʰʝʡ ʰʠʨʠʥʦʡ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʢʦʚʠʥʳ ï N. rugosa 

leptodisca (Wed.). ʅʘʢʦʥʝʮ, ʧʦʟʜʥʷʷ ʬʘʟʘ ʢʦʥʮʘ ʢʘʤʧʘʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʢʦʤʣʝʢʩʦʤ ʩʣʦʝʚ ʩ N. buticula. ʕʪʫ ʬʘʟʫ ʦʪʣʠʯʘʝʪ ʧʦʷʚʣʝʥʠʝʤ ʬʦʨʤ ʩ 

ʣʦʞʝʯʢʦʚʠʜʥʦʡ ʩʢʫʣʴʧʪʫʨʦʡ ʚ ʨʘʡʦʥʝ ʫʩʪʴʷ ï N. buticula Hilt., ʪʘʢ ʠ ʩ 

ʫʩʣʦʞʥʝʥʠʝʤ ʫʩʪʴʷ ʚ ʚʠʜʝ ʫʜʚʦʝʥʠʷ ʠ ʚʝʪʚʠʩʪʦʩʪʠ ïN. permutata Koch.  

4) ʕʪʘʧ ʪʝʨʤʠʥʘʣʴʥʦʛʦ ʢʘʤʧʘʥʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩʦʤ ʩʣʦʝʚ ʩ N. 

praereticulata-N. reticulatʘ, ʨʝʟʢʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʠʞʝʣʝʞʘʱʝʛʦ, ʚʦ-ʧʝʨʚʳʭ, 

ʠʩʯʝʟʥʦʚʝʥʠʝʤ ʧʦʯʪʠ ʚʩʝʭ ʧʘʧʠʣʣʷʪʥʳʭ ʚʝʨʭʥʝʢʘʤʧʘʥʩʢʠʭ ʥʝʦʬʣʘʙʝʣʣʠʥ 

(ʢʨʦʤʝ N. permutata), ʚʦ-ʚʪʦʨʳʭ, ʧʨʦʜʦʣʞʝʥʠʝʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʨʝʟʢʠʤ 

ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ N. praereticulata, ʚ-ʪʨʝʪʴʠʭ, ʧʦʷʚʣʝʥʠʝʤ ʧʝʨʝʭʦʜʥʳʭ 

ʬʦʨʤ ʤʝʞʜʫ N. praereticulata ʠ N. reticulatʘ (Reuss), ʘ ʪʘʢʞʝ ʝʜʠʥʠʯʥʳʭ ʠ 

ʥʝʪʠʧʠʯʥʳʭ ʧʦʩʣʝʜʥʠʭ.  

5) ʇʦʟʜʥʝʢʘʤʧʘʥʩʢʦ-ʤʘʘʩʪʨʠʭʪʩʢʠʡ ʵʪʘʧ ʚʳʜʝʣʷʝʪʩʷ ʧʦ ʨʝʟʢʦʤʫ 

ʫʚʝʣʠʯʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʪʠʧʠʯʥʳʭ N. reticulatʘ. ʕʚʦʣʶʮʠʷ ʰʣʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʟʘʢʨʳʚʘʥʠʷ ʜʨʝʚʥʠʭ ʫʩʪʴʝʚ ʩʝʪʯʘʪʦʡ ʩʢʫʣʴʧʪʫʨʦʡ: ʝʩʣʠ ʫ ʧʨʝʜʢʦʚʦʡ ʬʦʨʤʳ ï N. 

praereticulata ʩʢʚʦʟʴ ʙʝʩʧʦʨʷʜʦʯʥʫʶ ʩʝʪʯʘʪʫʶ ʩʢʫʣʴʧʪʫʨʫ ʧʨʦʩʪʫʧʘʶʪ ʜʨʝʚʥʠʝ 

ʫʩʪʴʷ (ʦʩʦʙʝʥʥʦ ʦʪʯʝʪʣʠʚʦ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ), ʪʦ ʫ ʧʦʪʦʤʢʦʚʦʡ ʬʦʨʤʳ ï N. 

reticulata ʜʨʝʚʥʠʝ ʫʩʪʴʷ ʩʣʠʚʘʶʪʩʷ ʩ ʩʝʪʯʘʪʦʡ ʩʢʫʣʴʧʪʫʨʦʡ, ʷʯʝʡʢʠ ʢʦʪʦʨʦʡ 

ʩʪʨʫʢʪʫʨʠʟʠʨʫʶʪʩʷ ʠ ʫʧʦʨʷʜʦʯʠʚʘʶʪʩʷ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʦʷʚʣʷʶʪʩʷ N. 

neoreticulata Titova, ʫ ʢʦʪʦʨʦʡ ʦʪʤʝʯʘʝʪʩʷ ʪʠʧʠʯʥʘʷ ʩʝʪʯʘʪʦ-ʷʯʝʠʩʪʘʷ 

ʨʝʪʠʢʫʣʷʪʥʘʷ ʩʢʫʣʴʧʪʫʨʘ, ʩʦʯʝʪʘʶʱʘʷʩʷ ʩ ʜʨʝʚʥʠʤʠ ʫʩʪʴʷʤʠ, ʥʘʙʣʶʜʘʝʤʳʤʠ 

ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʨʘʢʦʚʠʥʳ. ʅʘʢʦʥʝʮ, ʟʘʚʝʨʰʘʶʱʘʷ ʬʘʟʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʧʦʩʪʦʷʥʥʳʤ ʧʨʠʩʫʪʩʪʚʠʝʤ N. permutata ʠ ʨʝʟʢʠʤ ʫʤʝʥʴʰʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ N. 

reticulatʘ. ʉ ʧʦʷʚʣʝʥʠʝʤ ʚ ʵʪʦʡ ʬʘʟʝ (ʢʦʥʝʮ ʨʘʥʥʝʛʦ ï ʧʦʟʜʥʠʡ ʤʘʘʩʪʨʠʭʪ) N. 

postreticulata Hofker  ʟʘʚʝʨʰʘʝʪʩʷ ʬʠʣʦʛʝʥʠʷ ʛʨʫʧʧʳ N. reticulatʘ. ʇʦʪʦʤʢʦʚʘʷ 

ʬʦʨʤʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʨʘʩʪʘʥʠʝʤ ʷʯʝʝʢ ʚ ʧʨʠʫʩʪʴʝʚʦʡ ʯʘʩʪʠ ʨʘʢʦʚʠʥʳ.  

ʈʘʙʦʪʘ ʬʠʥʘʥʩʦʚʦ ʧʦʜʜʝʨʞʘʥʘ ʧʨʦʛʨʘʤʤʦʡ ʇʨʝʟʠʜʠʫʤʘ ʈɸʅ ˉ 15 

(ʧʦʜʧʨʦʛʨʘʤʤʘ 1).  

 

ɺɽʈʍʅʀʁ ʊʈʀɸʉ ʎɽʅʊʈɸʃʔʅʆʁ ʏɸʉʊʀ ʆʉʊʈʆɺɸ ʂʆʊɽʃʔʅʓʁ 

(ʉʊʈɸʊʀɻʈɸʌʀʗ, ʇɸʃɽʆʅʊʆʃʆɻʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ, 

ʇɸʃɽʆɹʀʆɻɽʆɻʈɸʌʀʏɽʉʂʀɽ ʈɽʂʆʅʉʊʈʋʂʎʀʀ) 

ʅ.ʖ. ɹʨʘʛʠʥ (ɻʀʅ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ), ɸ.ɻ. ʂʦʥʩʪʘʥʪʠʥʦʚ (ʀʅɻɻ ʉʆ ʈɸʅ, 

ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ), ɽ.ʉ. ʉʦʙʦʣʝʚ (ʀʅɻɻ ʉʆ ʈɸʅ, ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ) 

 

ʊʨʠʘʩʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʦʩʪʨʦʚʘ ʂʦʪʝʣʴʥʳʡ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʠʥʪʝʨʝʩʥʳʭ 

ʦʙʲʝʢʪʦʚ ʛʝʦʣʦʛʠʠ ɸʨʢʪʠʢʠ. ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʚʦʝʦʙʨʘʟʠʝʤ 

ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ (ʛʣʠʥʳ, ʠʟʚʝʩʪʥʷʢʠ, ʛʦʨʶʯʠʝ ʩʣʘʥʮʳ, ʬʦʩʬʦʨʠʪʳ) ʠ 

ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʝʢʪʦʥʥʳʝ, 

ʧʩʝʚʜʦʧʣʘʥʢʪʦʥʥʳʝ ʠ ʧʣʘʥʢʪʦʥʥʳʝ ʦʨʛʘʥʠʟʤʳ, ʚ ʢʦʤʧʣʝʢʩʘʭ ʢʦʪʦʨʳʭ 

ʧʨʠʩʫʪʩʪʚʫʶʪ, ʧʦʤʠʤʦ ʙʦʨʝʘʣʴʥʳʭ, ʪʝʪʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ). ʅʘʠʙʦʣʝʝ ʧʦʣʥʳʝ 

ʨʘʟʨʝʟʳ ʚʝʨʭʥʝʛʦ ʪʨʠʘʩʘ ʨʘʟʚʠʪʳ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʦʩʪʨʦʚʘ, ʚ ʙʘʩʩʝʡʥʝ ʨ. 

ʊʠʭʦʡ, ʛʜʝ ʚ 2006 ʛʦʜʫ ʅ.ʖ.ɹʨʘʛʠʥʳʤ ʚ ʭʦʜʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʩʦʙʨʘʥʳ 
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ʤʘʪʝʨʠʘʣʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʫʪʦʯʥʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʪʨʘʪʠʛʨʘʬʠʠ ʠ ʭʘʨʘʢʪʝʨʝ 

ʢʦʤʧʣʝʢʩʦʚ ʠʩʢʦʧʘʝʤʳʭ ʦʩʪʘʪʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʭ ʧʘʣʝʦʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. 

ʆʪʣʦʞʝʥʠʷ ʥʠʞʥʝʛʦ ʢʘʨʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʜʝʩʴ ʩʝʨʳʤʠ ʠ ʪʝʤʥʦ-ʩʝʨʳʤʠ 

ʣʠʩʪʦʚʘʪʳʤʠ ʛʣʠʥʘʤʠ ʩ ʨʝʜʢʠʤʠ ʣʠʥʟʘʤʠ ʠʟʚʝʩʪʥʷʢʦʚ, ʢʨʫʧʥʳʤʠ (0,5 ʤ) 

ʩʠʜʝʨʠʪʦʚʳʤʠ ʠ ʤʝʣʢʠʤʠ ʬʦʩʬʘʪʥʦ-ʠʟʚʝʩʪʢʦʚʳʤʠ ʢʦʥʢʨʝʮʠʷʤʠ. ɿʜʝʩʴ 

ʚʩʪʨʝʯʝʥʳ ʘʤʤʦʥʦʠʜʝʠ Arctophyllites sp. cf. A. taimyrensis (Popow), 

ʜʚʫʩʪʚʦʨʯʘʪʳʝ Primahalobia zhilnensis (Polubotko), P. sp. indet. (ʜʚʘ ʬʨʘʛʤʝʥʪʘ 

ʦʪʧʝʯʘʪʢʦʚ ʩ ʨʝʙʨʠʩʪʦʩʪʴʶ, ʙʦʣʝʝ ʩʚʦʡʩʪʚʝʥʥʦʡ ʚʠʜʫ P. korkodonica (Polubotko) 

(ʦʧʨʝʜʝʣʝʥʠʝ ʀ.ɺ.ʇʦʣʫʙʦʪʢʦ), ʠ ʢʦʣʝʦʠʜʝʠ Atractites sp. ʉʣʦʡ ʤʦʞʝʪ ʙʳʪʴ 

ʦʪʥʝʩʝʥ ʢ ʟʦʥʝ Protrachyceras omkutchanicum (ʘʤʤʦʥʦʠʜʝʠ), ʠʣʠ ʟʦʥʝ 

Primahalobia zhilnensis (ʜʚʫʩʪʚʦʨʯʘʪʳʝ) ʥʠʞʥʝʛʦ ʢʘʨʥʠʷ. ɿʜʝʩʴ ʞʝ ʥʘʡʜʝʥʳ 

ʨʘʜʠʦʣʷʨʠʠ Poulpus costatus (Kozur et Mostler), Eonapora robusta Kozur et 

Mostler, Annulotriassocampe baldii (Kozur), ʘ ʪʘʢʞʝ ʨʷʜ ʥʦʚʳʭ ʚʠʜʦʚ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʨʦʜʘʤ Pentactinocarpus, Glomeropyle, Kahlerosphaera, 

Tetraspongodiscus, Planispinocyrtis, Pseudoeucyrtis. ʄʦʱʥʦʩʪʴ ʥʠʞʥʝʛʦ ʢʘʨʥʠʷ ʚ 

ʵʪʦʤ ʨʘʟʨʝʟʝ ï 33 ʤ. 

ʅʠʞʥʷʷ ʯʘʩʪʴ ʚʝʨʭʥʝʛʦ ʢʘʨʥʠʷ ʩʣʦʞʝʥʘ ʪʝʤʥʦ-ʩʝʨʳʤʠ ʣʠʩʪʦʚʘʪʳʤʠ 

ʛʣʠʥʘʤʠ ʩ ʨʝʜʢʠʤʠ ʢʨʫʧʥʳʤʠ ʢʦʥʢʨʝʮʠʷʤʠ ʩʝʨʦʛʦ ʛʣʠʥʠʩʪʦʛʦ ʠʟʚʝʩʪʥʷʢʘ ʩ 

ʘʤʤʦʥʦʠʜʝʷʤʠ Yakutosirenites pentastichus (Vozin); Y. sp. indet., Proarcestes 

winnemae Smith; Clionites (Stantonites) evolutus Smith, sp., Arctophyllites sp., 

ʥʘʫʪʠʣʦʠʜʝʷʤʠ Proclydonautilus triadicus (Mojsisovics), P. sp. ex gr. P. 

pseudoseimkanensis Sob., ʦʨʪʦʮʝʨʘʪʦʠʜʝʷʤʠ Trematoceras sp., ʢʦʣʝʦʠʜʝʷʤʠ 

Belemnococeras darkense Popow, ʜʚʫʩʪʚʦʨʯʘʪʳʤʠ Zittelihalobia ornatissima 

(Smith) ʚʝʨʭʥʝʛʦ ʢʘʨʥʠʷ (ʟʦʥʘ pentastichus). ʅʘʭʦʜʢʠ ʘʤʤʦʥʦʠʜʝʡ Proarcestes 

winnemae Smith ʠ Clionites (Stantonites) evolutus Smith, ʘ ʪʘʢʞʝ ʥʘʫʪʠʣʦʠʜʝʡ 

Proclydonautilus triadicus (Mojsisovics)  ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʧʦʜʟʦʥ Trachyceras ʠ 

Juvavites ʟʦʥʳ Tropites subbulatus ʂʘʣʠʬʦʨʥʠʠ (Smith, 1927), ʧʦʟʚʦʣʷʶʪ ʩʯʠʪʘʪʴ 

ʚʤʝʱʘʶʱʠʝ ʦʪʣʦʞʝʥʠʷ ʵʢʚʠʚʘʣʝʥʪʘʤʠ ʟʦʥ ʚʝʨʭʥʝʛʦ ʢʘʨʥʠʷ ï Tropites dilleri ʠ 

Tropites welleri. ɺʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ 15 ʤ.  

ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʚʝʨʭʥʝʛʦ ʢʘʨʥʠʷ ʠʤʝʝʪ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʢʦʥʪʘʢʪʳ ʩ 

ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʠ ʧʝʨʝʢʨʳʚʘʶʱʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʤʥʦ-

ʩʝʨʳʤʠ ʛʣʠʥʘʤʠ ʩ ʨʝʜʢʠʤʠ ʢʦʥʢʨʝʮʠʷʤʠ ʛʣʠʥʠʩʪʦʛʦ ʠʟʚʝʩʪʥʷʢʘ ʠ ʯʘʩʪʳʤʠ 

ʩʬʝʨʠʯʝʩʢʠʤʠ ʬʦʩʬʘʪʥʳʤʠ ʢʦʥʢʨʝʮʠʷʤʠ. ʇʘʯʢʘ ʩʠʣʴʥʦ ʧʝʨʝʤʷʪʘ. ʉʦʙʨʘʥʳ 

ʘʤʤʦʥʦʠʜʝʠ Sirenites yakutensis Kiparisova, S. sp. aff. S. yakutensis Kiparisova, 

Proarcestes sp. indet. ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʚʝʨʭʥʝʛʦ ʢʘʨʥʠʷ, ʟʦʥʳ Sirenites yakutensis, ʘ 

ʪʘʢʞʝ ʢʦʤʧʣʝʢʩ ʨʘʜʠʦʣʷʨʠʡ ʩ Pseudostylosphaera gracilis Kozur et Mock, 

Kahlerosphaera aspinosa Kozur et Mock, Capnuchosphaera triassica De Wever, 

Betraccium irregulare Bragin, Spongostylus carnicus Kozur et Mostler, 

Dumitricasphaera simplex Tekin, Zhamojdasphaera proceruspinosa Kozur et 

Mostler, Vinassaspongus subsphaericus Kozur et Mostler, Palaeosaturnalis 

triassicus Kozur et Mostler, Annulotriassocampe baldii (Kozur), Canoptum 

zetangense Wang et Yang, Whalenella speciosa (Blome), Syringocapsa turgida 

Blome ʠ ʥʦʚʳʤʠ ʚʠʜʘʤʠ ʨʦʜʦʚ Pseudostylosphaera, Kahlerosphaera, 

Capnuchosphaera, Betraccium, Sarla, Spongostylus, Dumitricasphaera simplex 
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Tekin, Zhamojdasphaera, Paronaella, Tetraspongodiscus, Droltus. ʈʘʥʝʝ ʚ ʵʪʦʤ 

ʨʘʟʨʝʟʝ ʦʪʣʦʞʝʥʠʷ ʜʘʥʥʦʛʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʚʘʣʘ ʥʝ ʙʳʣʠ ʠʟʚʝʩʪʥʳ. 

ɺʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ 5 ʤ. 

ʅʠʞʥʠʡ ʥʦʨʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʪʝʤʥʦ-ʩʝʨʳʤʠ ʛʣʠʥʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʩʠʜʝʨʠʪʦʚ 

ʠ ʠʟʚʝʩʪʥʷʢʦʚ, ʩ ʢʦʥʢʨʝʮʠʷʤʠ ʩʠʜʝʨʠʪʦʚʦʛʦ, ʠʟʚʝʩʪʢʦʚʦʛʦ ʠ ʬʦʩʬʘʪʥʦʛʦ 

ʩʦʩʪʘʚʘ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʥʠʞʥʝʛʦ ʥʦʨʠʷ ʦʙʥʘʨʫʞʝʥʳ ʘʤʤʦʥʦʠʜʝʠ 

ñStriatosirenitesò kinasovi Bytschkov, Arcestes sp. juv., Neosirenites sp., 

Arctophyllites sp. ex gr. A. popovi (Archipov), ʜʚʫʩʪʚʦʨʯʘʪʳʝ Zittelihalobia 

indigirensis (Popow), ʥʘʫʪʠʣʦʠʜʝʠ Germanonautilus sp. cf. G. popowi Sobolev, 

Proclydonautilus sp. cf. P. spirolobus (Dittmar), ʙʨʘʭʠʦʧʦʜʳ Sulcorhynchia tibetica 

(Bittner) (ʟʦʥʘ ñStriatosirenitesò kinasovi), ʘ ʪʘʢʞʝ ʨʘʜʠʦʣʷʨʠʠ Pseudostylosphaera 

sp., Capnuchosphaera sp. cf. C. deweveri Kozur et Mostler, Syringocapsa turgida 

Blome. ɺʳʰʝ ʚʩʪʨʝʯʝʥʳ ʘʤʤʦʥʦʠʜʝʠ Cladiscites tolli  Diener (ʟʦʥʘ Pinacoceras 

verchojanicum, ʚʝʨʭʥʷʷ ʝʝ ʯʘʩʪʴ, ʦʪʚʝʯʘʶʱʘʷ ʩʣʦʷʤ ʩ Norosirenites obruļevi). 

ɼʘʣʝʝ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʥʘʡʜʝʥʳ ʘʤʤʦʥʦʠʜʝʠ Arcrstes sp. ex gr. A. colonus 

Mojsisovics, ʥʘʫʪʠʣʦʠʜʝʠ Germanonautilus sp. ex. gr. G. popowi Sobolev, 

ʢʦʥʦʜʦʥʪʳ Norigondolella navicula (Huckriede), ʜʚʫʩʪʚʦʨʯʘʪʳʝ Halobia aotii 

Kobayashi et Ichikawa, Zittelihalobia indigirensis (Popow), ʠ ʢʦʤʧʣʝʢʩ ʨʘʜʠʦʣʷʨʠʡ 

ʩ Capnuchosphaera deweveri Kozur et Mostler, Palaeosaturnalis mocki Kozur et 

Mostler, Syringocapsa turgida Blome ʠ ʥʦʚʳʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʨʦʜʦʚ 

Pseudostylosphaera, Kahlerosphaera, Droltus, Sarla. ɺ ʚʝʨʭʘʭ ʥʠʞʥʝʛʦ ʥʦʨʠʷ 

ʦʙʥʘʨʫʞʝʥʳ ʘʤʤʦʥʦʠʜʝʠ Norosirenites obruchevi (Bajarunas) ʠ ʜʚʫʩʪʚʦʨʯʘʪʳʝ 

Halobia aotii Kobayashi et Ichikawa, Zittelihalobia fallax (Mojsisovics). ʄʦʱʥʦʩʪʴ 

ʥʠʞʥʝʛʦ ʥʦʨʠʷ ʜʦʩʪʠʛʘʝʪ ʥʝ ʤʝʥʝʝ 135 ʤ. 

ʉʨʝʜʥʠʡ ʥʦʨʠʡ ʚ ʨʘʟʨʝʟʝ ʧʦ ʨ. ʊʠʭʦʡ ʧʨʝʜʩʪʘʚʣʝʥ ʯʝʨʥʳʤʠ ʣʠʩʪʦʚʘʪʳʤʠ 

ʛʣʠʥʘʤʠ ʠ ʘʨʛʠʣʣʠʪʘʤʠ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʩʠʜʝʨʠʪʦʚʳʤʠ ʠ ʨʝʜʢʠʤʠ 

ʬʦʩʬʘʪʥʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ ʢʦʥʢʨʝʮʠʷʤʠ ʩ ʘʤʤʦʥʦʠʜʝʷʤʠ Cyrtopleurites sp. ex gr. 

C. altissimus Mojs., Megaphyllites insectus (Mojs.), Placites polydactylus (Mojs.), 

Arcestes sp. ex gr. A. subdistinctus Mojs., Cladiscites beyrichi Welter, Rhacophyllites 

debilis (Hauer), ʥʘʫʪʠʣʦʠʜʝʷʤʠ Proclydonautilus sp. cf. P. natosini McLearn, 

ʢʦʣʝʦʠʜʝʷʤʠ Atractites sp. cf. A. conicus (Mojsisovics), Mojsisovicsteuthis sp., ʘ 

ʪʘʢʞʝ ʜʚʫʩʪʚʦʨʢʘʤʠ Eomonotis scutiformis (Teller), E. daonellaeformis 

(Kiparisova), E. pinensis Westermann (ʧʦ-ʚʠʜʠʤʦʤʫ, ʟʦʥʳ Eomonotis 

daonellaeformis ʠ E. pinensis), ʠ ʨʘʜʠʦʣʷʨʠʷʤʠ Syringocapsa turgida Blome ʠ 

ʥʦʚʳʤʠ ʚʠʜʘʤʠ ʨʦʜʦʚ Sarla, Paronaella. ʅʘʙʣʶʜʘʝʤʘʷ ʤʦʱʥʦʩʪʴ ʩʨʝʜʥʝʛʦ 

ʥʦʨʠʷ ʥʝ ʧʨʝʚʳʰʘʝʪ 70 ʤ. 

ɺʝʨʭʥʠʡ ʥʦʨʠʡ ʩʣʦʞʝʥ ʩʝʨʳʤʠ ʠ ʯʝʨʥʳʤʠ ʛʣʠʥʘʤʠ ʩ ʢʦʥʢʨʝʮʠʷʤʠ 

ʩʠʜʝʨʠʪʦʚ ʠ ʬʦʩʬʦʨʠʪʦʚ ʠ ʧʨʦʩʣʦʷʤʠ ʠʟʚʝʩʪʥʷʢʦʚ. ʇʦ ʨʘʟʨʝʟʫ ʚʩʪʨʝʯʘʶʪʩʷ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʚʫʩʪʚʦʨʯʘʪʳʝ Monotis ochotica (Keyserling), M. zabaikalica 

(Kipar.), M. jacutica (Teller), M. pachypleura Teller, M. subcircularis Gabb, ʘ ʪʘʢʞʝ 

ʘʤʤʦʥʦʠʜʝʠ Paracladiscites ex. gr. P. juvavicus (Mojs.), Rhacophyllites sp., 

Arcestes sp., ʥʘʫʪʠʣʦʠʜʝʠ Proclydonautilus sp. cf. P. natosini McLearn (ʚ ʥʠʞʥʝʡ 

ʯʘʩʪʠ ʨʘʟʨʝʟʘ) ʠ ʢʦʣʝʦʠʜʝʠ Atractites sp. ex gr. A. alveolaris (Quenstedt). 

ʄʦʱʥʦʩʪʴ ʚʝʨʭʥʝʛʦ ʥʦʨʠʷ ʜʦʩʪʠʛʘʝʪ 250 ʤ.  
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ɸʥʘʣʠʟ ʥʦʚʳʭ ʜʘʥʥʳʭ ʧʦ ʧʘʣʝʦʥʪʦʣʦʛʠʠ ʠ ʩʪʨʘʪʠʛʨʘʬʠʠ ʚʝʨʭʥʝʛʦ ʪʨʠʘʩʘ 

ʨ. ʊʠʭʦʡ ʧʦʟʚʦʣʷʝʪ ʦʙʦʩʥʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: 

1. ɺʧʝʨʚʳʝ ʚ ʜʘʥʥʦʤ ʨʘʟʨʝʟʝ ʫʩʪʘʥʦʚʣʝʥʳ ʦʪʣʦʞʝʥʠʷ ʟʦʥʳ Sirenites 

yakutensis ʚʝʨʭʥʝʛʦ ʢʘʨʥʠʷ. 

2. ɺʧʝʨʚʳʝ ʚ ʟʦʥʝ Yakutosirenites pentastichus ʦʙʥʘʨʫʞʝʥʳ ʪʘʢʩʦʥʳ 

ʛʦʣʦʚʦʥʦʛʠʭ ʤʦʣʣʶʩʢʦʚ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʦʚʝʩʪʠ ʧʨʷʤʫʶ ʢʦʨʨʝʣʷʮʠʶ ʵʪʦʛʦ 

ʠʥʪʝʨʚʘʣʘ ʩ ʟʦʥʘʤʠ Tropites dilleri ʠ Tropites welleri ʂʘʣʠʬʦʨʥʠʠ ʠ ɹʨʠʪʘʥʩʢʦʡ 

ʂʦʣʫʤʙʠʠ ʠ ʩ ʟʦʥʘʤʠ Tropites dilleri ʠ Tropites subbullatus ɸʣʴʧʠʡʩʢʦʛʦ ʨʝʛʠʦʥʘ. 

3. ʂʦʤʧʣʝʢʩʳ ʨʘʜʠʦʣʷʨʠʡ ʚʝʨʭʥʝʛʦ ʪʨʠʘʩʘ ʦ. ʂʦʪʝʣʴʥʳʡ ʩʦʜʝʨʞʘʪ ʨʷʜ 

ʚʠʜʦʚ, ʠʟʚʝʩʪʥʳʭ ʚ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʭ ʨʝʛʠʦʥʘʭ ʠ ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ 

ʥʝʩʦʤʥʝʥʥʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʙʦʨʝʘʣʴʥʦ-ʪʝʪʠʯʝʩʢʦʡ ʢʦʨʨʝʣʷʮʠʠ. 

4. ʌʘʫʥʘ ʧʦʟʜʥʝʛʦ ʪʨʠʘʩʘ ʦ. ʂʦʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʤʝʰʘʥʥʳʤ 

ʩʦʩʪʘʚʦʤ ʠʟ ʪʝʪʠʯʝʩʢʠʭ ʠ ʙʦʨʝʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʨʠʯʝʤ ʧʦʩʣʝʜʥʠʝ 

ʧʨʝʦʙʣʘʜʘʶʪ. ʕʪʦ ʦʪʤʝʯʘʝʪʩʷ ʜʣʷ ʚʩʝʛʦ ʠʥʪʝʨʚʘʣʘ ʢʘʨʥʠʷ ʠ ʥʦʨʠʷ, ʯʪʦ ʩʚʷʟʘʥʦ 

ʥʝ ʩ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʤʠ ʠʥʚʘʟʠʷʤʠ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʠʣʠ ʵʚʩʪʘʪʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ, 

ʥʦ ʩʢʦʨʝʝ ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ʨʝʛʠʦʥʘ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ 

ʧʘʣʝʦʙʠʦʭʦʨʠʠ. ʅʘʣʠʯʠʝ ʵʣʝʤʝʥʪʦʚ ʢʘʢ ʉʠʙʠʨʩʢʦʡ, ʪʘʢ ʠ ʉʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʦʡ 

ʬʘʫʥ ʧʦʟʜʥʝʛʦ ʪʨʠʘʩʘ ʧʦʜʯʝʨʢʠʚʘʝʪ ʦʩʦʙʦʝ ʧʦʣʦʞʝʥʠʝ ʵʪʦʡ ʧʘʣʝʦʙʠʦʭʦʨʠʠ ʠ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚ ʧʨʦʰʣʦʤ ʰʠʨʦʢʠʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʙʘʩʩʝʡʥʘʤʠ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ (ʧʨʦʝʢʪ 09-05-00430) 

ʠ ʧʨʦʛʨʘʤʤ ʈɸʅ ˉ 15 (ʕʚʦʣʶʮʠʷ ʙʠʦʩʬʝʨʳ) ʠ ˉ 17 (ʀʩʩʣʝʜʦʚʘʥʠʷ 

ɸʨʢʪʠʯʝʩʢʠʭ ʦʢʨʘʠʥ). 

 

ɻɽʆɼʀʅɸʄʀʏɽʉʂʆɽ ʈɸɿɺʀʊʀɽ ʀ ʉʊʈʋʂʊʋʈʅʆ-ʂʀʅɽʄɸʊʀʏɽʉʂɸʗ 

ʄʆɼɽʃʔ ɿʆʅʓ ʉʆʏʃɽʅɽʅʀʗ ʇʆʃʆʋʉʅɽʅʉʂʆɻʆ ʉʀʅʂʃʀʅʆʈʀʗ ʀ 

ʉɽʃɽʅʅʗʍʉʂʆɻʆ ɹʃʆʂɸ ʂʆʃʓʄʆ-ʆʄʆʃʆʅʉʂʆɻʆ 

ʄʀʂʈʆʂʆʅʊʀʅɽʅʊɸ 

ʅ.ʖ. ɺʘʩʠʣʴʝʚ, ɸ.ʅ. ɾʫʨʘʚʣʝʚ, ʅ.ʀ. ʂʦʨʯʫʛʘʥʦʚʘ, (ʈɻɻʈʋ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ),  

ɸ.ʆ. ʄʦʩʪʨʶʢʦʚ, ɺ.ɸ. ʇʝʪʨʦʚ (ʀʌɿ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ) 
 

ʆʙʣʘʩʪʴ ʩʦʯʣʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨ ʂʦʣʳʤʦ-ʆʤʦʣʦʥʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ ʠ 

ʇʦʣʦʫʩʥʝʥʩʢʦʛʦ ʩʠʥʢʣʠʥʦʨʠʷ ʦʪʣʠʯʘʝʪʩʷ ʩʣʦʞʥʳʤ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ, 

ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ ʫ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʝʪ ʝʜʠʥʦʛʦ ʤʥʝʥʠʷ. ʐʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʟʜʝʩʴ ʧʘʣʝʦʟʦʡʩʢʠʝ ʢʘʨʙʦʥʘʪʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ 

ʘʣʣʦʭʪʦʥʥʦʤ ʟʘʣʝʛʘʥʠʠ, ʥʘʜʚʠʥʫʪʳ ʥʘ ʤʝʟʦʟʦʡʩʢʠʝ ʪʝʨʨʠʛʝʥʥʥʳʝ ʬʣʠʰʦʠʜʳ 

ʩʠʥʢʣʠʥʦʨʠʷ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʠʤʝʝʪ ʯʝʰʫʡʯʘʪʦ-ʥʘʜʚʠʛʦʚʦʝ 

ʩʪʨʦʝʥʠʝ, ʧʦʨʦʜʳ ʩʤʷʪʳ ʚ ʠʟʦʢʣʠʥʘʣʴʥʳʝ ʩʢʣʘʜʢʠ, ʦʩʣʦʞʥʸʥʥʳʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʨʘʟʨʳʚʘʤʠ; ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʠʝ ʤʘʣʦʤʦʱʥʳʝ ʜʘʡʢʠ ʜʠʘʙʘʟʦʚ 

ʠ ʛʘʙʙʨʦ-ʜʠʘʙʘʟʦʚ ʧʦʟʜʥʝʶʨʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʦʣʷ ʤʝʣʦʚʳʭ ʚʫʣʢʘʥʠʪʦʚ. 

ʆʩʥʦʚʥʦʡ ʩʪʨʫʢʪʫʨʥʳʡ ʧʣʘʥ ʨʘʡʦʥʘ ʙʳʣ ʩʦʟʜʘʥ ʚ ʤʝʟʦʟʦʝ, ʢʦʛʜʘ 

ʦʬʦʨʤʠʣʠʩʴ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʟʦʥʳ, ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʧʦ ʭʘʨʘʢʪʝʨʫ ʜʠʩʣʦʢʘʮʠʡ; 

ʟʘʣʦʞʠʣʠʩʴ ʢʨʫʧʥʝʡʰʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʰʚʳ: ʀʨʛʠʯʘʥʩʢʠʡ, ɹʳʣʣʘʪʩʢʠʡ, 

ʅʘʣʴʯʘʥʩʢʠʡ, ʆʣʳʥʜʠʥʩʢʠʡ. ʅʘ ʥʦʚʝʡʰʝʤ ʵʪʘʧʝ (ʥʝʦʛʝʥ-ʢʚʘʨʪʝʨ) ʭʘʨʘʢʪʝʨʥʦʝ 

ʜʣʷ ʤʝʟʦʟʦʡʩʢʠʭ ʩʪʨʫʢʪʫʨ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ ʠʟʤʝʥʠʣʦʩʴ ʥʘ 

ʛʝʥʝʨʘʣʴʥʦʝ ʩʝʚʝʨ-ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʝʡʰʝʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ 
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ʧʣʘʥʘ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʪʨʠ ʩʪʘʜʠʠ: ʤʠʦʮʝʥ-ʨʘʥʥʠʡ ʧʣʠʦʮʝʥ, ʧʦʟʜʥʠʡ ʧʣʠʦʮʝʥ-

ʨʘʥʥʠʡ ʧʣʝʡʩʪʦʮʝʥ, ʥʝʦʧʣʝʡʩʪʦʮʝʥ. ʇʨʠ ʵʪʦʤ ʚ ʥʦʚʝʡʰʝʡ ʩʪʨʫʢʪʫʨʝ ʠ ʨʝʣʴʝʬʝ, 

ʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʚ ʮʝʣʦʤ ʚ ʫʩʣʦʚʠʷʭ ʨʘʩʪʷʞʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʩʚʷʟʠ ʩ 

ʟʘʣʦʞʝʥʠʝʤ ʄʦʤʩʢʦʛʦ ʨʠʬʪʘ, ʟʘʧʝʯʘʪʣʝʥʘ ʪʘʢʞʝ ʠ ʩʤʝʥʘ ʵʪʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʠ ʣʘʪʝʨʘʣʴʥʳʤ ʩʞʘʪʠʝʤ, ʢʦʪʦʨʘʷ ʧʨʦʠʟʦʰʣʘ, ʦʯʝʚʠʜʥʦ, ʚ 

ʥʝʦʧʣʝʡʩʪʦʮʝʥʝ. ʂ ʯʠʩʣʫ ʬʘʢʪʦʨʦʚ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʠʟʤʝʥʝʥʠʷ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ, ʦʪʥʦʩʷʪ ʧʨʦʮʝʩʩʳ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʦʣʝʡ ʥʘʧʨʷʞʝʥʠʡ. ɺ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʦʣʝʡ ʥʘʧʨʷʞʝʥʠʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʥʛʘ, 

ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦ ʬʘʟʦʚʦ-ʮʠʢʣʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʜʝʬʦʨʤʘʮʠʠ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ ʪʝʢʪʦʛʝʥʝʟʝ (ɺʘʩʠʣʴʝʚ, 

ʄʦʩʪʨʶʢʦʚ, 2001). ʌʘʢʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʷʚʠʣʠʩʴ 

ʧʦʣʝʚʳʝ ʜʘʥʥʳʝ ʦʙ ʦʨʠʝʥʪʘʮʠʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʪʨʝʱʠʥ (682 ʰʪ.) ʠ ʚʝʢʪʦʨʦʚ 

ʩʜʚʠʛʦʚʳʭ ʩʤʝʱʝʥʠʡ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʙʣʦʢʦʚ (çʙʦʨʦʟʜ ʩʢʦʣʴʞʝʥʠʷè ï 20 ʰʪ.). 

ʈʝʢʦʥʩʪʨʫʢʮʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʣʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʦʩʥʦʚʘʥʳ ʥʘ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʚ ʨʘʡʦʥʝ, ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʙʘʥʢʘ 

ʜʘʥʥʳʭ (ʐʚʝʡʮʘʨʠʷ).  

ʈʝʢʦʥʩʪʨʫʢʮʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʩʦʧʨʷʞʝʥʥʳʭ ʤʘʢʩʠʤʫʤʘʭ ʪʨʝʱʠʥ, 

ʚʳʧʦʣʥʝʥʳ ʧʦ  ʤʝʪʦʜʠʢʝ ʄ.ɺ.ɻʟʦʚʩʢʦʛʦ. ʈʝʢʦʥʩʪʨʫʢʮʠʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʜʘʥʥʳʭ 

ʦ ʥʘʧʨʘʚʣʝʥʠʷʭ ʚʝʢʪʦʨʦʚ ʩʜʚʠʛʦʚʳʭ ʩʤʝʱʝʥʠʡ ʠ ʦʙ ʦʨʠʝʥʪʘʮʠʠ ʨʝʘʣʠʟʦʚʘʥʥʳʭ 

ʧʣʦʩʢʦʩʪʝʡ ʚ ʤʝʭʘʥʠʟʤʘʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʚʳʧʦʣʥʝʥʳ ʧʦ ʤʝʪʦʜʠʢʝ ʩʪʨʫʢʪʫʨʥʦ-

ʢʠʥʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʆ.ʀ.ɻʫʱʝʥʢʦ. ɺʳʷʚʣʝʥʦ ʰʝʩʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʬʘʟ 

ʩʤʝʥʳ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʣʷ ʥʘʧʨʷʞʝʥʠʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʥʛʘ, ʧʨʦʠʟʦʰʝʜʰʠʭ ʚ 

ʪʝʯʝʥʠʝ ʧʦʟʜʥʝʤʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʦʛʦ ʮʠʢʣʘ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʜʚʫʭ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʭ (VI ʠ V ï ʶʨʩʢʠʭ) ʬʘʟ ʠʟʤʝʥʝʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ʧʦʣʷ ʥʘʧʨʷʞʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʳʝ ʜʘʥʥʳʝ, 

ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʠ ʬʦʥʜʦʚʦʡ ʣʠʪʝʨʘʪʫʨʝ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʦʚʨʝʤʝʥʥʦʡ (I) ʬʘʟʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʫʯʝʥʠʷ 

ʩʝʡʩʤʦʪʝʢʪʦʥʠʢʠ ʗʢʫʪʠʠ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʸʭ (IV, III  ʠ II) ʧʦʩʣʝʶʨʩʢʠʭ ʬʘʟ 

ʠʟʤʝʥʝʥʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʦʣʝʡ ʥʘʧʨʷʞʝʥʠʡ ʚʳʜʝʣʝʥʳ ʚʧʝʨʚʳʝ. 

ʉʤʝʥʘ ʚʩʝʭ ʚʳʜʝʣʝʥʥʳʭ ʬʘʟ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʧʦʣʷ ʥʘʧʨʷʞʝʥʠʡ ʧʨʦʭʦʜʠʣʘ ʚ 

ʫʩʣʦʚʠʷʭ ʫʩʪʦʡʯʠʚʦʡ ʦʨʠʝʥʪʘʮʠʠ (ʪʨʸʭ) ʛʣʘʚʥʳʭ ʦʩʝʡ ʪʝʥʟʦʨʘ ʥʘʧʨʷʞʝʥʠʡ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʥʛʘ. ɼʚʝ çʧʦʣʦʛʠʭè ʦʩʠ ʪʝʥʟʦʨʘ ʥʘ ʢʘʞʜʦʡ ʠʟ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʬʘʟ ʦʩʪʘʚʘʣʠʩʴ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤʠ ʧʦ ʜʠʘʛʦʥʘʣʴʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ (ʉɿ-ʖɺ ʠ ʉɺ-ʖɿ), ʘ ʦʨʠʝʥʪʠʨʦʚʢʘ ʪʨʝʪʴʝʡ ʦʩʠ ʚʩʝʛʜʘ 

ʦʩʪʘʚʘʣʘʩʴ çʢʨʫʪʦʡè, ʥʘʧʨʘʚʣʝʥʥʦʡ ʧʦʯʪʠ ʥʘ ʟʝʥʠʪ. ʉ ʷʚʣʝʥʠʝʤ ʫʩʪʦʡʯʠʚʦʩʪʠ 

(ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ) ʛʣʘʚʥʳʭ ʦʩʝʡ ʪʝʥʟʦʨʘ ʥʘʧʨʷʞʝʥʠʡ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥ ʬʝʥʦʤʝʥ ʬʘʟʦʚʦ-ʮʠʢʣʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʨʘʟʚʦʨʦʪ ʛʣʘʚʥʳʭ ʦʩʝʡ ʪʝʥʟʦʨʘ ʥʘʧʨʷʞʝʥʠʡ ʚ 

ʪʨʸʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʤʝʥʝʝ ʚʳʛʦʜʝʥ (çʙʦʣʝʝ ʪʨʫʜʦʸʤʦʢè), 

ʯʝʤ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʵʣʣʠʧʩʦʠʜʘ ʥʘʧʨʷʞʝʥʠʡ, ʛʝʥʝʨʠʨʫʝʤʦʝ ʛʣʫʙʠʥʥʳʤʠ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ  ʧʨʦʮʝʩʩʘʤʠ (ʜʚʠʞʝʥʠʷʤʠ) ʥʘ ʛʨʘʥʠʮʘʭ ʥʝʦʜʥʦʨʦʜʥʦʩʪʝʡ.  

ʉʤʝʥʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʚ ʨʘʟʚʠʪʠʠ ʨʘʡʦʥʘ ʩ ʧʦʟʜʥʝʡ ʶʨʳ ʜʦ 

ʥʘʰʠʭ ʜʥʝʡ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʬʦʨʤʳ ʵʣʣʠʧʩʦʠʜʘ 

ʥʘʧʨʷʞʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦʙ ʫʩʣʦʚʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 
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çʩʞʘʪʠʷ-ʨʘʩʪʷʞʝʥʠʷè. ʅʘʯʘʣʦ ʧʨʦʮʝʩʩʘ ʦʧʨʝʜʝʣʷʣʦʩʴ ʫʩʣʦʚʠʷʤʠ ʩʞʘʪʠʷ (ʬʘʟʘ 

VI). ɼʘʣʝʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʝʡʩʪʚʠʷ ʩʞʘʪʠʷ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʦʣʦʛʠʤ (ʬʘʟʘ V). 

ɿʘʪʝʤ, ʝʛʦ ʨʦʣʴ ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʜʦ ʥʫʣʝʚʳʭ ʟʥʘʯʝʥʠʡ (ʬʘʟʘ IV). 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʧʨʦʮʝʩʩʘ (ʬʘʟʘ III) ʧʨʦʠʩʭʦʜʠʪ ʚ ʫʩʣʦʚʠʷʭ 

ʧʨʝʦʙʣʘʜʘʶʱʝʛʦ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʨʘʩʪʷʞʝʥʠʷ. ʕʪʦʪ ʧʨʦʮʝʩʩ ʨʝʟʢʦ 

ʧʨʝʢʨʘʪʠʣʩʷ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʬʘʟʳ ʩʫʙʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʞʘʪʠʷ (II ʬʘʟʘ). ʅʘʢʦʥʝʮ, 

ʥʘ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʘʜʠʠ ʧʨʦʮʝʩʩ ʜʝʬʦʨʤʘʮʠʠ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ 

ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʞʘʪʠʷ (I ʬʘʟʘ). ɺʳʷʚʣʝʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʬʦʨʤʳ ʵʣʣʠʧʩʦʠʜʘ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʚ ʨʘʡʦʥʝ 

ʛʝʥʝʨʠʨʦʚʘʣʦʩʴ ʛʣʫʙʠʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʥʘ ʛʨʘʥʠʮʘʭ ʂʦʣʳʤʦ-ʆʤʦʣʦʥʩʢʦʛʦ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ ʩ ʝʛʦ ʦʙʨʘʤʣʝʥʠʝʤ, ʯʪʦ ʩʣʝʜʫʝʪ ʠʟ ʘʥʘʣʠʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʦʨʠʝʥʪʠʨʦʚʢʠ ʦʩʝʡ ʠ ʧʣʦʩʢʦʩʪʝʡ ʜʝʡʩʪʚʠʷ ʛʣʘʚʥʳʭ ʥʦʨʤʘʣʴʥʳʭ ʠ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ.  

ʊʘʢ, ʩʪʨʫʢʪʫʨʘ ʧʦʣʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ VI ʬʘʟʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʚʟʙʨʦʩʦ-ʩʜʚʠʛʦʚʳʤʠ (ʙʣʠʟʢʠʤʠ ʢ ʦʢʪʘʵʜʨʠʯʝʩʢʠʤ) ʫʩʣʦʚʠʷʤʠ ʥʘʛʨʫʞʝʥʠʷ 

ʨʘʡʦʥʘ, ʚ ʢʦʪʦʨʳʭ ʦʪʨʘʞʘʝʪʩʷ ʢʘʨʪʠʥʘ ʥʘʯʘʣʘ çʪʝʩʥʦʛʦè ʧʦʟʜʥʝ-ʤʝʟʦʟʦʡʩʢʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʂʦʣʳʤʦ-ʆʤʦʣʦʥʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ ʩ ʝʛʦ ʦʙʨʘʤʣʝʥʠʝʤ. 

ʆʨʠʝʥʪʠʨʦʚʢʘ ʧʣʦʩʢʦʩʪʝʡ ʜʝʡʩʪʚʠʷ ʧʨʘʚʦ- ʠ ʣʝʚʦʩʜʚʠʛʦʚʳʭ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʘʥʘʣʦʛʠʯʥʳ ʧʨʦʩʪʠʨʘʥʠʶ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʖɿ ʠ ʉɺ ʛʨʘʥʠʮ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ ʚ ʧʣʘʥʝ. ʅʘʧʨʘʚʣʝʥʠʝ 

ʜʝʡʩʪʚʠʝ ʦʩʠ çʧʨʦʤʝʞʫʪʦʯʥʦʛʦè ʥʘʧʨʷʞʝʥʠʷ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʚʜʦʣʴ ʖɿ ʛʨʘʥʠʮʳ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ, ʯʪʦ ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ çʧʨʝʜʩʪʦʷʱʝʡè ʘʢʪʠʚʥʦʩʪʠ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʵʪʦʡ ʛʨʘʥʠʮʝ. ʆʪʤʝʪʠʤ, ʯʪʦ ʥʘ ʜʚʫʭ ʧʦʩʣʝʜʫʶʱʠʭ 

ʬʘʟʘʭ (V ʠ IV) ʚʜʦʣʴ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʘʢʪʠʚʥʦ ʧʨʦʷʚʣʷʶʱʘʷʩʷ 

ʦʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ çʩʞʘʪʠʷè. 

ʉʪʨʫʢʪʫʨʦʡ ʧʦʣʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ V ʬʘʟʳ ʦʧʨʝʜʝʣʷʣʩʷ 

ʚʟʙʨʦʩʦʚʳʡ ʤʝʭʘʥʠʟʤ ʜʝʬʦʨʤʘʮʠʠ ʨʘʡʦʥʘ. ʅʘ ʵʪʦʡ ʬʘʟʝ ʚʦʟʥʠʢʣʠ ʛʣʘʚʥʳʝ 

ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʅʘʣʴʯʘʥʩʢʠʡ ʨʘʟʣʦʤ, ʧʨʦʩʪʠʨʘʥʠʝ ʢʦʪʦʨʦʛʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʦʩʪʠʨʘʥʠʶ ʧʣʦʩʢʦʩʪʝʡ ʤʘʢʩʠʤʘʣʴʥʳʭ ʢʘʩʘʪʝʣʴʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʘʢʩʠʤʫʤʳ ʵʣʝʤʝʥʪʦʚ ʟʘʣʝʛʘʥʠʷ 

ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʛʦʨʥʳʭ ʧʦʨʦʜ ʘʣʣʦʭʪʦʥʘ, ʩʤʷʪʳʭ ʥʘ ʵʪʦʡ ʬʘʟʝ ʚ ʩʢʣʘʜʢʠ, 

ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʦʩʪʠʨʘʥʠʶ ʵʪʠʭ ʧʣʦʩʢʦʩʪʝʡ. ʅʘʢʦʥʝʮ, 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚʳʭʦʜʳ ʞʠʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʠʘʙʘʟʦʚ ʠ ʛʘʙʙʨʦ-ʜʠʘʙʘʟʦʚ 

ʛʨʫʧʧʠʨʫʶʪʩʷ ʚ ʣʠʥʝʡʥʳʝ ʧʦʣʦʩʳ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʦʩʪʠʨʘʥʠʝʤ ʧʣʦʩʢʦʩʪʠ ʨʘʩʪʷʞʝʥʠʷ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʛʦ ʧʦʣʷ ʥʘʧʨʷʞʝʥʠʡ. 

ʉʪʨʫʢʪʫʨʦʡ ʧʦʣʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ IV ʬʘʟʳ ʦʧʨʝʜʝʣʷʣʩʷ 

ʩʜʚʠʛʦʚʳʡ ʤʝʭʘʥʠʟʤ ʜʝʬʦʨʤʘʮʠʠ ʨʘʡʦʥʘ. ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʘʢʪʠʚʥʦʩʪʴ 

ʩʞʘʪʠʷ ʚ ʵʪʦʛʦ ʚʨʝʤʷ ʨʝʟʢʦ ʩʦʢʨʘʪʠʣʘʩʴ, ʘʤʧʣʠʪʫʜʘ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʤʧʦʥʝʥʪʳ 

ʜʝʬʦʨʤʘʮʠʠ ʚ ʩʜʚʠʛʦʚʦʤ ʧʦʣʝ ʪʘʢʞʝ ʙʳʣʘ ʤʠʥʠʤʘʣʴʥʘ. ɿʥʘʤʝʥʘʪʝʣʴʥʳʤ ʥʘ 

ʵʪʦʡ ʬʘʟʝ ʩʪʘʣʦ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ ʧʣʦʩʢʦʩʪʠ ʜʝʡʩʪʚʠʷ ʨʘʩʪʷʞʝʥʠʷ, 

ʦʟʥʘʯʘʶʱʝʝ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʧʨʝʜʨʠʬʪʦʚʦʛʦ (ʧʦ ʘʥʘʣʦʛʠʠ ʩ ɹʘʡʢʘʣʦʤ) ʨʝʞʠʤʘ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʡʦʥʘ. 

ʉʪʨʫʢʪʫʨʦʡ ʧʦʣʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ III  ʬʘʟʳ ʦʧʨʝʜʝʣʷʣʩʷ 

ʩʙʨʦʩʦʚʳʡ ʤʝʭʘʥʠʟʤ ʜʝʬʦʨʤʘʮʠʠ, ʦʙʫʩʣʦʚʠʚʰʠʡ ʩʦʙʩʪʚʝʥʥʦ ʦʙʩʪʘʥʦʚʢʫ 

ʨʠʬʪʦʚʦʛʦ ʨʝʞʠʤʘ ʨʘʟʚʠʪʠʷ ʨʘʡʦʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʛʦ ʫʩʣʦʚʠʷʤʠ ʨʘʩʪʷʞʝʥʠʷ ʠ 
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ʨʘʟʚʠʪʠʷ ʄʦʤʩʢʦʡ ʠ ʉʝʣʝʥʥʷʭʩʢʦʡ ʚʧʘʜʠʥ. ʄʦʞʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʩ ʵʪʦʡ ʬʘʟʦʡ 

ʙr ʣʦ ʩʚʷʟʘʥʦ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʛʨʘʥʠʪʥʳʭ ʧʣʫʪʦʥʦʚ, ʧʦʣʦʩʘ ʚʳʭʦʜʦʚ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʪʦʨʳʭ ʙʳʣʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʨʫʪʳʤ 

ʧʘʜʝʥʠʝʤ ʠ ʉɿ-ʖɺ ʧʨʦʩʪʠʨʘʥʠʝʤ ʧʣʦʩʢʦʩʪʠ ʨʘʩʪʷʞʝʥʠʷ. 

ʉʪʨʫʢʪʫʨʦʡ ʧʦʣʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ II ʬʘʟʳ ʦʧʨʝʜʝʣʷʣʩʷ 

ʩʙʨʦʩʦʚʳʡ ʤʝʭʘʥʠʟʤ ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʦ ʫʞʝ ʧʨʠ ʫʩʣʦʚʠʷʭ 

ʘʢʪʠʚʥʦʛʦ ʩʞʘʪʠʷ  ʠ ʉɺ-ʖɿ ʦʨʠʝʥʪʠʨʦʚʢʠ  ʨʘʩʪʷʞʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ 

ʩ ʵʪʠʤ ʧʦʣʝʤ ʥʘʧʨʷʞʝʥʠʡ ʩʚʷʟʘʥʦ ʥʘʯʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʯʥʳʭ ʜʦʣʠʥ, 

ʧʦʧʝʨʝʯʥʳʭ ʢ ʜʦʣʠʥʘʤ ʨ.ʨ. ʉʝʣʣʝʥʷʭ ʠ ʄʦʤʘ, ʘ ʪʘʢʞʝ ʧʨʦʜʦʣʞʝʥʠʝ ʧʨʦʮʝʩʩʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʘ ʙʦʣʝʝ ʤʦʣʦʜʳʭ ʛʨʘʥʠʪʥʳʭ ʧʣʫʪʦʥʦʚ ʚʜʦʣʴ ʉɿ 

ʛʨʘʥʠʮʳ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ. 

ʉʪʨʫʢʪʫʨʦʡ ʧʦʣʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʩʦʚʨʝʤʝʥʥʦʡ I ʬʘʟʳ 

ʦʧʨʝʜʝʣʷʣʩʷ ʚʟʙʨʦʩʦ-ʩʜʚʠʛʦʚʳʡ ʤʝʭʘʥʠʟʤ ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ 

ʢʦʪʦʨʦʤ ʨʘʟʚʠʪʠʝ ʜʝʬʦʨʤʘʮʠʡ ʨʘʡʦʥʘ ʧʨʦʜʦʣʞʘʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʚ ʫʩʣʦʚʠʷʭ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʞʘʪʠʷ, ʦʩʴ ʢʦʪʦʨʦʛʦ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʚ ʉɺ-ʖɿ ʥʘʧʨʘʚʣʝʥʠʠ, ʘ 

ʧʣʦʩʢʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʉɿ-ʖɺ. ʆʨʠʝʥʪʠʨʦʚʢʠ ʜʚʫʭ ʧʣʦʩʢʦʩʪʝʡ ʜʝʡʩʪʚʠʷ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʢʘʩʘʪʝʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʙʣʠʟʢʠ ʢ ʰʠʨʦʪʥʦʡ ʠ ʜʦʣʛʦʪʥʦʡ. 

ʇʣʦʩʢʦʩʪʴ ʞʝ ʨʘʩʪʷʞʝʥʠʷ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʚ ʉɺ-ʖɿ ʨʫʤʙʘʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʡ ʢʘʨʪʠʥʝ ʬʘʟʦʚʦ-ʮʠʢʣʠʯʝʩʢʦʛʦ 

ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʜʝʬʦʨʤʘʮʠʠ ʨʝʛʠʦʥʘ ʫʜʘʸʪʩʷ ʙʦʣʝʝ ʯʸʪʢʦ ʦʧʨʝʜʝʣʠʪʴ 

ʧʨʠʨʦʜʫ ʠ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʩʦʙʳʪʠʡ. ɺʧʝʨʚʳʝ (ʧʦ ʬʦʨʤʝ ʵʣʣʠʧʩʦʠʜʘ) ʫʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ ʯʠʩʣʝʥʥʳʝ 

ʦʮʝʥʢʠ ʫʩʣʦʚʠʡ ʨʘʩʪʷʞʝʥʠʷ ʜʣʷ III  ï ʨʠʬʪʦʛʝʥʥʦʡ ʬʘʟʳ ʜʝʬʦʨʤʘʮʠʠ ʨʝʛʠʦʥʘ.  

 

ʆ ɺʆɿʄʆɾʅʆʉʊʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɺ ʉʊʈɸʊʀɻʈɸʌʀʀ 

ʄʀʂʈʆʉʊʈʋʂʊʋʈʅʓʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʈɸʂʆɺʀʅ ʀʅʆʎɽʈɸʄʆɺ 

ʆ.ɸ. ɺʝʜʝʨʥʠʢʦʚʘ, ɸ.ʀ. ɿʘʤʘʣʝʪʜʠʥʦʚʘ, ɸ.ɺ. ʂʠʨʩʘʥʦʚʘ, ɻ.ʅ. ʉʘʜʦʚʥʠʢʦʚ,  

ʅ.ʄ. ʌʝʜʦʨʦʚʘ (ʈɻɻʈʋ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ) 

 

ʋ ʠʩʢʦʧʘʝʤʳʭ ʨʘʩʪʝʥʠʡ ʩʪʨʦʝʥʠʝ ʵʧʠʜʝʨʤʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʠʭ ʩʠʩʪʝʤʘʪʠʢʠ ʠ ʚ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʮʝʣʷʭ. ʅʘ ʧʨʘʢʪʠʢʝ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʪʦʤ ʯʠʩʣʝ ʠʟʫʯʝʥʠʝ ʜʠʩʧʝʨʩʥʳʭ ʦʩʪʘʪʢʦʚ (ʄʝʡʝʥ, 1965, 1987; 

Roselt, 1969). ʇʝʨʠʦʩʪʨʘʢʫʤ ʠ ʦʩʪʨʘʢʫʤ ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ ʤʦʛʫʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʛʦʤʦʣʦʛʠ ʢʫʪʠʢʫʣʳ ʠ ʵʧʠʜʝʨʤʳ ʨʘʩʪʝʥʠʡ. ʄʦʞʥʦ 

ʦʞʠʜʘʪʴ, ʯʪʦ ʠʟʫʯʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʦʩʪʨʘʢʫʤʘ ʪʘʢʞʝ ʜʘʩʪ ʠʥʪʝʨʝʩʥʳʝ ʨʝʟʫʣʴʪʘʪʳ.  

ʋ ʨʘʢʦʚʠʥ ʧʦʟʜʥʝʤʝʣʦʚʳʭ ʠʥʦʮʝʨʘʤʦʚ ɹʘʭʯʠʩʘʨʘʡʩʢʦʛʦ ʨʘʡʦʥʘ ʂʨʳʤʘ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠʟʤʘʪʠʯʝʩʢʦʛʦ ʩʣʦʷ ʠ ʝʛʦ ʦʪʧʝʯʘʪʢʝ ʥʘ ʧʦʨʦʜʝ ʥʝʨʝʜʢʦ 

ʩʦʭʨʘʥʷʝʪʩʷ ʤʠʢʨʦʩʢʫʣʴʧʪʫʨʘ, ʦʪʨʘʞʘʶʱʘʷ ʤʠʢʨʦʩʪʨʫʢʪʫʨʫ ʧʨʠʟʤʘʪʠʯʝʩʢʦʛʦ 

ʩʣʦʷ. ɽʝ ʤʦʞʥʦ ʠʟʫʯʠʪʴ ʩ ʧʦʤʦʱʴʶ ʨʝʧʣʠʢ ʠʟ ʢʣʝʷ ʇɺɸ (ʊʫʨʣʦʚʘ, 2004; 

ʊʫʨʣʦʚʘ ʠ ʜʨ., 2004, 2005; ɹʫʜʷʢ ʠ ʜʨ., 2009). ʀʟʫʯʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʬʨʘʛʤʝʥʪʘʨʝʥ ʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʚʠʜʦʚʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ.  

ʅʘ ʬʨʘʛʤʝʥʪʘʭ ʨʘʢʦʚʠʥ ʫʩʪʘʥʦʚʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʳʝ 

ʦʪʣʠʯʘʶʪʩʷ ʨʘʟʤʝʨʦʤ ʷʯʝʝʢ (ʦʪ 20 ʜʦ 100 ʤʢʤ), ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʝʤ 

(ʙʝʩʧʦʨʷʜʦʯʥʦʝ, ʧʨʷʤʦʣʠʥʝʡʥʳʤʠ ʨʷʜʘʤʠ, ʨʘʟʣʠʯʠʝ ʨʘʟʤʝʨʦʚ ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ 
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ʧʦʣʦʩ ʥʘʨʘʩʪʘʥʠʷ), ʭʘʨʘʢʪʝʨʦʤ ʩʪʝʥʢʠ (ʨʦʚʥʘʷ, ʩ ʫʟʝʣʢʦʚʳʤʠ ʫʪʦʣʱʝʥʠʷʤʠ, 

ʠʟʚʠʣʠʩʪʘʷ), ʥʘʣʠʯʠʝʤ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʛʨʫʧʧ ʢʣʝʪʦʢ.  

ɺ ʩʝʥʦʤʘʥʝ ʫʩʪʘʥʦʚʣʝʥʳ ʜʚʘ ʪʠʧʘ ʩʪʨʫʢʪʫʨʳ. ʗʯʝʡʢʠ ʩ ʧʨʷʤʳʤʠ ʩʪʝʥʢʘʤʠ, 

ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ ʙʝʩʧʦʨʷʜʦʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ, ʚ ʜʨʫʛʦʤ ï 

ʤʝʣʢʠʝ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʧʨʦʜʦʣʴʥʳʤʠ ʨʷʜʘʤʠ. ɺ 

ʪʫʨʦʥʝ-ʢʦʥʴʷʢʝ ʩʪʨʫʢʪʫʨʳ ʥʘʠʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳ. ɿʜʝʩʴ ʚʩʪʨʝʯʘʶʪʩʷ 

ʨʘʢʦʚʠʥʳ ʩ ʙʝʩʧʦʨʷʜʦʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʢʨʫʧʥʳʤʠ, ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ, 

ʤʝʣʢʠʤʠ ʠ ʦʯʝʥʴ ʤʝʣʢʠʤʠ ʷʯʝʡʢʘʤʠ ʩ ʧʨʷʤʳʤʠ ʠʣʠ ʠʟʚʠʣʠʩʪʳʤʠ ʩʪʝʥʢʘʤʠ ʠ 

ʷʯʝʡʢʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʧʦʣʦʩʘʤʠɺ ʤʘʘʩʪʨʠʭʪʝ ʚʩʪʨʝʯʝʥ ʦʜʠʥ ʪʠʧ 

ʩʪʨʫʢʪʫʨʳ. ʕʪʦ ʢʨʫʧʥʳʝ ʙʝʩʧʦʨʷʜʦʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʷʯʝʡʢʠ ʩ ʧʨʷʤʳʤʠ 

ʩʪʝʥʢʘʤʠ.  

ʃʀʊɽʈɸʊʋʈɸ 

1. ɹʫʜʷʢ ɺ.ʇ., ɺʘʣʝʪʦʚ ʉ.ɸ., ɿʘʤʘʣʝʪʜʠʥʦʚʘ ɸ.ʀ., ʂʦʟʣʦʚʘ ʄ.ɸ., ʉʘʜʦʚʥʠʢʦʚ 
ɻ.ʅ., ʉʘʟʦʥʦʚʘ ɸ.ɸ. ʆ ʤʠʢʨʦʩʪʨʫʢʪʫʨʝ ʨʘʢʦʚʠʥʳ ʥʝʢʦʪʦʨʳʭ ʧʦʟʜʥʝʤʝʣʦʚʳʭ 

ʠʥʦʮʝʨʘʤʦʚ ʂʨʳʤʘ // ʄʘʪʝʨʠʘʣʳ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʩʦʚʝʱʘʥʠʷ ç200 ʣʝʪ 

ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʧʘʣʝʦʥʪʦʣʦʛʠʠ. ʄʦʩʢʚʘ, 20 ï 22 ʦʢʪʷʙʨʷ 2009 ʛ.è. ʄ.:ʇʀʅ ʈɸʅ, 

2009. ʉ. 21.  

2. ɺʘʣʝʪʦʚ ʉ.ɸ. ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʧʨʠʟʤʘʪʠʯʝʩʢʦʛʦ ʩʣʦʷ ʥʝʢʦʪʦʨʳʭ ʩʝʥʦʤʘʥʩʢʠʭ 
ʠʥʦʮʝʨʘʤʦʚ ɹʘʭʯʠʩʘʨʘʡʩʢʦʛʦ ʨʘʡʦʥʘ // ʄʘʪʝʨ. ʢʦʥʬ. ñʄʦʣʦʜʳʝ ʥʘʫʢʘʤ ʦ 

ɿʝʤʣʝò. ʄ.: ʀʟʜ.  ʄɻɻʈʋ, 2008. C. 68. 

3. ʉʘʟʦʥʦʚʘ ɸ.ɸ. ʄʠʢʨʦʩʪʨʫʢʪʫʨʘ ʧʨʠʟʤʘʪʠʯʝʩʢʦʛʦ ʩʣʦʷ ʥʝʢʦʪʦʨʳʭ ʪʫʨʦʥ ï 

ʢʘʤʧʘʥʩʢʠʭ ʠʥʦʮʝʨʘʤʦʚ ɹʘʭʯʠʩʘʨʘʡʩʢʦʛʦ ʨʘʡʦʥʘ // ʄʘʪʝʨ. ʢʦʥʬ. ñʄʦʣʦʜʳʝ 

ʥʘʫʢʘʤ ʦ ɿʝʤʣʝò. ʄ.: ʀʟʜ.  ʈɻɻʈʋ, 2008. ʉ.84. 

4. ʊʫʨʣʦʚʘ ʄ. ɸ ʄʠʢʨʦʩʢʫʣʴʧʪʫʨʘ ʠ ʤʠʢʨʦʩʪʨʫʢʪʫʨʘ ʨʘʢʦʚʠʥ ʥʝʢʦʪʦʨʳʭ 

ʜʚʫʩʪʚʦʨʦʢ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʠʟʫʯʝʥʠʷ ʨʝʧʣʠʢ ʠʟ ʢʣʝʷ ʇɺɸ // ʄʘʪʝʨ. ʢʦʥʬ. 

ñʄʦʣʦʜʳʝ ʥʘʫʢʘʤ ʦ ɿʝʤʣʝò. ʄ.: ʀʟʜ.  ʄɻɻʈʋ, 2004. ʉ. 43 ï 44. 

5. ʊʫʨʣʦʚʘ ʄ.ɸ., ɼʘʥʫʢʘʣʦʚʘʄ.ʂ., ɽʨʥʘʟʘʨʦʚʘ ɼ.ʂ., ʂʫʙʘʥʦʚʘ ɸ.ɻ. ʆ 

ʧʨʠʤʝʥʝʥʠʠ ʨʝʧʣʠʢ ʜʣʷ ʠʟʫʯʝʥʠʷ ʤʠʢʨʦʩʢʫʣʴʧʪʫʨʳ ʨʘʢʦʚʠʥ ʜʚʫʩʪʚʦʨʯʘʪʳʭ 

ʤʦʣʣʶʩʢʦʚ // ʉʦʚʨʝʤʝʥʥʘʷ ʨʦʩʩʠʡʩʢʘʷ ʧʘʣʝʦʥʪʦʣʦʛʠʷ: ʢʣʘʩʩʠʯʝʩʢʠʝ ʠ 

ʥʦʚʝʡʰʠʝ ʤʝʪʦʜʳ. ʇʝʨʚʘʷ ɺʩʝʨʦʩ. ʥʘʫʯʥ. ʰʢʦʣʘ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ-

ʧʘʣʝʦʥʪʦʣʦʛʦʚ. ʇʀʅ ʈɸʅ. ʄ.2004. ʉ. 69 ï 70. 

6. ʊʫʨʣʦʚʘ ʄ.ɸ., ɼʘʥʫʢʘʣʦʚʘ ʄ.ʂ., ɽʨʥʘʟʘʨʦʚʘ ɼ.ʂ., ʂʫʙʘʥʦʚʘ ɸ.ɻ. ʆ 

ʧʨʠʤʝʥʝʥʠʠ ʨʝʧʣʠʢ ʜʣʷ ʠʟʫʯʝʥʠʷ ʨʘʢʦʚʠʥ ʜʚʫʩʪʚʦʨʦʢ // VII  ʄʝʞʜʫʥʘʨʦʜ. ʢʦʥʬ. 

ʅʦʚʳʝ ʠʜʝʠ ʚ ʥʘʫʢʘʭ ʦ ɿʝʤʣʝ. ʊ.1. ʄ.: ʀʟʜ.  ʈɻɻʈʋ, 2005. ʉ. 154. 

 

ɺʆɿʄʆɾʅʓɽ ʄʀɻʈɸʎʀʀ ʖʈʉʂʀʍ ʀ ʄɽʃʆɺʓʍ ʈɸɼʀʆʃʗʈʀɽɺʓʍ 

ɸʉʉʆʎʀɸʎʀʁ ʉɽɺɽʈɸ ʈʆʉʉʀʀ 

ɺ.ʉ. ɺʠʰʥʝʚʩʢʘʷ (ɻʀʅ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ, valentina@ilran.ru) 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʟʜʥʝʤʝʣʦʚʳʝ ʚʳʩʦʢʦʰʠʨʦʪʥʳʝ ʘʩʩʦʮʠʘʮʠʠ 

ʨʘʜʠʦʣʷʨʠʡ ʈʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʠ (ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʛʦ, ʂʘʨʩʢʦʛʦ ʠ ʜʨ. ʨʘʡʦʥʦʚ), 

ʚʢʣʶʯʘʷ ʧʝʨʚʫʶ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʰʠʨʦʪʥʫʶ (69Ü ʩ.ʰ.) ʥʘʭʦʜʢʫ ʧʦʟʜʥʝʤʝʣʦʚʳʭ 

ʨʘʜʠʦʣʷʨʠʡ ʥʘ ʘʨʢʪʠʯʝʩʢʦʤ ʧʦʙʝʨʝʞʴʝ ʈʦʩʩʠʠ (ɺʠʰʥʝʚʩʢʘʷ, ɸʣʝʢʩʝʝʚ, 2008), ʘ 

ʪʘʢʞʝ ʚʦʩʪʦʯʥʦʛʦ ʩʢʣʦʥʘ ʇʦʣʷʨʥʦʛʦ ʋʨʘʣʘ (ʩʢʚ. 22) ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʩʭʦʜʩʪʚʦ ʩ 

ʦʜʥʦʚʦʟʨʘʩʪʥʳʤʠ ʘʩʩʦʮʠʘʮʠʷʤʠ ʢʘʢ ʶʞʥʦ-ʙʦʨʝʘʣʴʥʦʛʦ ʠʣʠ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ 
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ʪʠʧʘ, ʠʟʚʝʩʪʥʳʤʠ ʚ ʮʝʣʦʤ ʨʷʜʝ ʨʘʡʦʥʦʚ (ʈʫʩʩʢʘʷ ʧʣʠʪʘ, ʉʝʚʝʨʦ-ɿʘʧʘʜʥʘʷ 

ʂʘʤʯʘʪʢʘ), ʪʘʢ ʠ ʥʦʪʘʣʴʥʦʛʦ (ʊʘʩʤʘʥʦʚʦ ʤʦʨʝ, ʅʦʚʘʷ ɿʝʣʘʥʜʠʷ, ʤʦʨʝ ʋʵʜʜʝʣ), 

ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʝʜʣʦʞʠʪʴ ʜʣʷ ʥʠʭ ʥʝʩʢʦʣʴʢʦ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, 

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʠʤʝʣʘ ʤʝʩʪʦ ʤʠʛʨʘʮʠʷ ʭʦʣʦʜʥʦʚʦʜʥʳʭ ʚʠʜʦʚ ʚ ʙʦʣʝʝ ʶʞʥʳʝ 

ʨʘʡʦʥʳ (ɺʠʰʥʝʚʩʢʘʷ, 2008).  

ɸʨʝʘʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʙʦʨʝʘʣʴʥʳʭ ʢʘʤʧʘʥ-ʤʘʘʩʪʨʠʭʪʩʢʠʭ ʨʘʜʠʦʣʷʨʠʝʚʳʭ 

ʘʩʩʦʮʠʘʮʠʡ ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʝʥ, ʦʥʠ ʧʨʦʩʪʠʨʘʣʠʩʴ ʜʘʣʝʢʦ ʥʘ ʶʛ ʠ ʜʦʩʪʠʛʘʣʠ ʥʝ 

ʪʦʣʴʢʦ ʋʣʴʷʥʦʚʩʢʦʡ, ɺʦʣʛʦʛʨʘʜʩʢʦʡ ʠ ʉʘʨʘʪʦʚʩʢʦʡ ʩʦʚʨʝʤʝʥʥʳʭ ʦʙʣʘʩʪʝʡ, ʥʦ 

ʜʘʞʝ ʠ ʈʦʩʪʦʚʩʢʦʡ (ɹʝʥʴʷʤʦʚʩʢʠʡ ʠ ʜʨ., ʚ ʧʝʯʘʪʠ). 

ʆ ʟʥʘʯʠʪʝʣʴʥʦʤ ʚʣʠʷʥʠʠ ʘʙʠʦʪʠʯʝʩʢʦʛʦ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʥʘ 

ʨʘʩʩʝʣʝʥʠʝ ʤʠʢʨʦʬʘʫʥ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʪʝʯʝʥʠʷ 

ʥʘʧʨʘʚʣʷʶʱʝʛʦʩʷ ʦʪ ɹʝʨʠʥʛʦʚʘ ʧʨʦʣʠʚʘ ʯʝʨʝʟ ʩʝʚʝʨʥʳʡ ʤʦʨʩʢʦʡ ʧʫʪʴ ʤʠʤʦ 

ʅʦʚʦʩʠʙʠʨʩʢʠʭ ʦʩʪʨʦʚʦʚ ʥʘ ʶʛʦ-ʟʘʧʘʜ ʤʝʞʜʫ ʐʧʠʮʙʝʨʛʝʥʦʤ ʠ ɻʨʝʥʣʘʥʜʠʝʡ. 

ʇʝʨʚʦʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʥʝʤ ʙʘʟʠʨʦʚʘʣʦʩʴ ʥʘ ʥʘʭʦʜʢʘʭ ʫ ʙʝʨʝʛʦʚ ɻʨʝʥʣʘʥʜʠʠ 

ʩʪʚʦʣʦʚ ʩʠʙʠʨʩʢʠʭ ʣʠʩʪʚʝʥʥʠʮ, ʯʘʩʪʠʮ ʛʨʫʥʪʘ ʠ ʜʠʘʪʦʤʝʡ, ʧʨʠʧʣʳʚʰʠʭ ʩʦ 

ʣʴʜʦʤ ʠʟ ʨʘʡʦʥʘ ʤʳʩʘ ɺʘʥʢʘʨʝʤ ʚ ɹʝʨʠʥʛʦʚʦʤ ʧʨʦʣʠʚʝ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʘʩʩʦʚʦʝ ʨʘʟʚʠʪʠʝ ʧʨʠʤʠʪʠʚʥʳʭ ʛʫʙʯʘʪʳʭ 

ʪʦʣʩʪʦʩʪʝʥʥʳʭ ʬʦʨʤ ʨʦʜʘ Prunobrachium ʩ ʚʳʪʷʥʫʪʳʤ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ 

ʩʢʝʣʝʪʦʤ ʠ ʧʨʦʩʪʳʭ ʜʠʩʢʦʠʜʥʳʭ ʬʦʨʤ ʨʦʜʘ Orbiculiforma ʩʨʝʜʠ Spumellaria, 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʙʦʣʝʝ 70% ʚ ʩʣʦʷʭ Orbiculiforma renillaeformis - Prunobrachium 

articulatum ʚʝʨʭʦʚ ʚʝʨʭʥʝʛʦ ʢʘʤʧʘʥʘ ʚ ʈʦʩʪʦʚʩʢʦʡ ʦʙʣʘʩʪʠ (ʨʘʟʨʝʟ ʫ ʧʦʩ. 

ɽʬʨʝʤʦʚʦ-ʉʪʝʧʘʥʦʚʢʘ ʚ 50 ʢʤ ʚʦʩʪʦʯʥʝʝ ʧʦʩ. ʊʘʨʘʩʦʚʩʢʠʡ), ʚʝʨʦʷʪʥʦ, ʙʳʣʦ 

ʚʳʟʚʘʥʦ ʠʥʚʘʟʠʝʡ ʙʦʨʝʘʣʴʥʳʭ ʚʦʜ ʩʥʘʯʘʣʘ ʚ ʋʣʴʷʥʦʚʩʢʦ-ʉʘʨʘʪʦʚʩʢʠʡ ʧʨʦʛʠʙ, ʘ 

ʟʘʪʝʤ ʠ ʚ ʚ ɼʥʝʧʨʦʚʦ-ɼʦʥʝʮʢʫʶ ʚʧʘʜʠʥʫ, ʦʙʫʩʣʦʚʠʚ ʩʤʝʥʫ ʢʘʨʙʦʥʘʪʥʦʛʦ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʛʣʠʥʠʩʪʦ-ʢʨʝʤʥʠʩʪʳʤ. ʕʪʘ ʪʦʯʢʘ ʟʨʝʥʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʧʝʨʝʩʪʨʦʡʢʝ ʚ ʥʘʯʘʣʝ ʥʘʣʠʪʦʚʩʢʦʛʦ ʚʨʝʤʝʥʠ. 

ʇʦʩʣʝʜʫʶʱʠʝ ʨʝʥʪʛʝʥʦ-ʩʪʨʫʢʪʫʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʣʠʪʦʚʩʢʠʭ ʛʣʠʥ 

ʧʦʜʪʚʝʨʜʠʣʠ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʣʘʙʦ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʤʦʨʩʢʠʭ 

ʚʦʜ ʜʦ ʰʠʨʦʪʳ ɺʦʣʛʦʛʨʘʜʘ (ʅʘʡʜʠʥ ʠ ʜʨ., 2008). ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʘʣʠʯʠʝ 

ʢʘʣʠʬʦʨʥʠʡʩʢʠʭ ʚʠʜʦʚ (Spongurus occidentalis, Orbiculiforma renillaeformis, O. 

sacramentoensis, Stylotrochuus polygonatus, Tholodiscus fresnoensis) ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʩʤʝʰʘʥʥʳʡ ʭʘʨʘʢʪʝʨ ʘʩʩʦʮʠʘʮʠʡ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʚ ʫʩʣʦʚʠʷʭ ʙʣʠʟʦʩʪʠ 

ʭʦʣʦʜʥʦʚʦʜʥʦʛʦ ʠ ʪʝʧʣʦʚʦʜʥʦʛʦ ʙʘʨʴʝʨʥʳʭ ʬʨʦʥʪʦʚ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ ʩʣʦʠ ʧʦ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʠʤʝʶʪ ʤʥʦʛʦ ʦʙʱʠʭ ʚʠʜʦʚ ʩ ʢʦʤʧʣʝʢʩʦʤ 

Prunobrachium articulatum ʠʟ ʉʘʨʘʪʦʚʩʢʦʛʦ ʇʦʚʦʣʞʴʷ. 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʧʦʪʝʧʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʘʩʩʦʮʠʘʮʠʠ ʠʟ ʚʝʨʭʦʚ ʩʣʦʝʚ ʩ 

Orbiculiforma renillaeformis - Prunobrachium articulatum (ʚʝʨʭʠ ʚʝʨʭʥʝʛʦ 

ʢʘʤʧʘʥʘ),  ʛʜʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʩʣʦʷʭ ʪʝʧʣʦʚʦʜʥʳʭ 

ʪʨʦʧʠʯʝʩʢʠʭ ʚʠʜʦʚ Amphipyndax enesseffi Foreman, Amphipyndax tylotus 

Foreman ʩʨʝʜʠ Nassellaria, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʭ ʢʘʣʠʬʦʨʥʠʡʩʢʠʭ Orbiculiforma 

insignis, Eucyrtis carnegiense, Stichomitra manifesta. 

ɺ ʩʣʦʷʭ Archaeospongoprunum andersoni - Archaeospongoprunum hueyi 

(ʚʝʨʭʥʠʡ ʢʘʤʧʘʥ ï ʚʦʟʤʦʞʥʦ ʩʘʤʳʝ ʥʠʟʳ ʤʘʘʩʪʨʠʭʪʘ) ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ 

Amphipyndax tylotus Foreman, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʟʦʥʘʣʴʥʳʤ ʚʠʜʦʤ ʧʦʟʜʥʝʛʦ 

ʢʘʤʧʘʥʘ-ʤʘʘʩʪʨʠʭʪʘ ʪʨʦʧʠʯʝʩʢʦʡ ʨʘʜʠʦʣʷʨʠʝʚʦʡ ʰʢʘʣʳ (ɺʠʰʥʝʚʩʢʘʷ, 2001). 
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ʂʨʦʤʝ ʵʪʦʛʦ, ʜʦ ʧʦʣʦʚʠʥʳ ʚʠʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʨʦʧʠʯʝʩʢʠʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʜʠʩʢʦʠʜʝʠ Pseudoaulophacus riedeli,  Spongostaurus hokkaidoensis, 

Patulibracchium delvallensis, ʧʨʫʥʦʠʜʝʠ Archaeospongoprunum andersoni, 

rchaeospongoprunum hueyi,  ʟʘʚʝʨʰʘʶʱʠʝ ʩʚʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚ ʢʘʤʧʘʥʝ, ʪʘʢʞʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʮʠʨʪʦʠʜʝʠ Archaeodictyomitra regina, Amphipyndax stocki, 

Lithostrobus natlandi, Dictyomitra andersoni. 

ʉʣʦʠ Spongurus marcaensis - Crucella russiensis (ʤʘʘʩʪʨʠʭʪ) ʦʪʨʘʞʘʶʪ 

ʦʯʝʨʝʜʥʦʡ ʠʤʧʫʣʴʩ ʧʦʭʦʣʦʜʘʥʠʷ ʠʣʠ ʠʥʚʘʟʠʠ ʙʦʨʝʘʣʴʥʳʭ  ʬʘʫʥ ʠ ʩʦʜʝʨʞʘʪ 

ʙʦʣʝʝ 75% ʭʦʣʦʜʥʦʚʦʜʥʳʭ ʚʠʜʦʚ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʛʫʙʯʘʪʳʭ 

ʨʦʜʦʚ Spongurus, Phaseliforma, Amphymenium (ɸ. concentricum Lipman, 

Amphymenium sibiricum Lipman, Amphymenium splendiarmatum Clark et 

Campbell, Amphymenium vishnevskayae Amon). ɺ ʥʠʭ ʪʘʢʞʝ ʰʠʨʦʢʦ 

ʧʨʝʜʩʪʘʚʣʝʥ ʩʠʙʠʨʩʢʠʡ ʚʠʜ Theocampe animula Gorbovetz.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʨʝʘʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʘʨʢʪʦ-ʙʦʨʝʘʣʴʥʳʭ 

ʧʦʟʜʥʝʚʦʣʞʩʢʠʭ ʨʘʜʠʦʣʷʨʠʝʚʳʭ ʘʩʩʦʮʠʘʮʠʡ ʪʘʢʞʝ ʠʤʝʝʪ ʤʥʦʛʦ ʦʙʱʝʛʦ ʩ 

ʪʘʢʦʚʳʤ ʜʣʷ ʧʦʟʜʥʝʤʝʣʦʚʳʭ ʚʳʩʦʢʦʰʠʨʦʪʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʨʘʜʠʦʣʷʨʠʡ 

ʈʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʠ (ɺʠʰʥʝʚʩʢʘʷ, 2009). ʊʘʢ ʠʥʚʘʟʠʠ ʶʞʥʳʭ ʘʤʤʦʥʠʪʦʚʳʭ 

ʬʘʫʥ (Aulacosphinctes, Beriasella, Subplanites, Primorites, Virgatosphinctes) ʚ 

ʙʦʨʝʘʣʴʥʳʝ ʙʘʩʩʝʡʥʳ (ʜʦ 55Ü ʩ.ʰ.) ʚ ʨʘʥʥʝ-ʩʨʝʜʥʝʚʦʣʞʩʢʦʝ ʚʨʝʤʷ ʩʠʥʭʨʦʥʝʥ 

ʪʠʪʦʥʩʢʠʡ ʢʦʤʧʣʝʢʩ ʩ Parvicingula haeckeli, ʚʢʣʶʯʘʶʱʠʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʪʝʪʠʯʝʩʢʠʝ ʚʠʜʳ Tethysetta hexagonata (Heitzer), T. spinosa (Grill  and Kozur), 

Caneta blomei Yang, Podobursa tricola Foreman, Zhamoidellum ovum Dumitrica, 

Stichomitra tairai Aita. ɸ ʧʦʷʚʣʝʥʠʝ ʩʨʝʜʥʝʶʨʩʢʠʭ ʧʦʟʜʥʝʙʘʪ-ʢʝʣʣʦʚʝʡʩʢʠʭ 

ʪʝʪʠʯʝʩʢʠʭ ʘʤʤʦʥʠʪʦʚ ʨʦʜʦʚ Choffatia, Putealiceras ʠ Lunuloceras ʚ ʨʘʟʨʝʟʝ ʛʦʨʳ 

ʉʝʤʠʛʣʘʚʦʡ (62Ü ʩ. .h), ʢʦʪʦʨʦʝ ʨʘʥʝʝ ʦʙʲʷʩʥʷʣʦʩʴ ʢʘʢ ʘʥʦʤʘʣʴʥʘʷ ʪʝʧʣʦʚʦʜʥʘʷ 

ʠʥʚʘʟʠʷ ʚ ʙʦʨʝʘʣʴʥʳʝ ʶʨʩʢʠʝ ʙʘʩʩʝʡʥʳ (ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʧʨʦʥʠʢʥʦʚʝʥʠʝ 

ʙʦʨʝʘʣʴʥʳʭ ʙʫʭʠʡ ʚ ʙʦʣʝʝ ʶʞʥʳʝ ʰʠʨʦʪʳ: ʂʨʳʤ, ʄʘʣʳʡ ʂʘʚʢʘʟ, ʇʨʠʢʘʩʧʠʡ - 

ʦʙʲʷʩʥʷʣʦʩʴ ʢʘʢ ʙʦʨʝʘʣʴʥʘʷ ʠʥʚʘʟʠʷ), ʥʝ ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʳʤ, ʧʦʩʢʦʣʴʢʫ 

ʩʦʚʤʝʩʪʥʦ ʩ ʪʝʧʣʦʚʦʜʥʳʤʠ ʘʤʤʦʥʠʪʘʤʠ ʫʩʪʘʥʦʚʣʝʥʳ ʨʘʜʠʦʣʷʨʠʝʚʳʝ 

ʘʩʩʦʮʠʘʮʠʠ ʢʝʣʣʦʚʝʷ, ʚʢʣʶʯʘʶʱʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʝ ʚʠʜʳ 

Archaeodictyomitra amabilis Aita, Gongylothorax favosus Dumitrica, Sethocapsa 

funatoensis Aita, Tethis  bernoullii Baumgartner, Zhamoidellum ventricosum 

Dumitrica ʥʘʨʷʜʫ ʩ ʭʦʣʦʜʥʦʚʦʜʥʳʤʠ ʚʳʩʦʢʦʢʦʥʠʯʝʩʢʠʤʠ Parvicingula. ʂʨʦʤʝ 

ʪʦʛʦ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʙʘʪʩʢʦʤ ʢʦʤʧʣʝʢʩʝ ʚʩʪʨʝʯʝʥ ʚʠʜ Podobursa 

helvetica, ʫʢʘʟʳʚʘʶʱʠʡ ʥʘ ʪʝʪʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ, ʘ ʚʪʦʨʦʤʫ ʧʨʦʥʠʢʥʦʚʝʥʠʶ 

ʶʞʥʳʭ ʘʤʤʦʥʠʪʦʚʳʭ ʬʘʫʥ (Ochetoceras, Amoebites, Cardioceras) ʚ ʙʦʨʝʘʣʴʥʳʝ 

ʙʘʩʩʝʡʥʳ (ʜʦ 55Ü ʩ.ʰ.) ʚ ʧʦʟʜʥʝʤ ʦʢʩʬʦʨʜʝ ï ʨʘʥʥʝʤ ʢʠʤʝʨʠʜʞʝ ʦʪʚʝʯʘʝʪ 

ʫʥʠʢʘʣʴʥʳʡ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʚʠʜʦʚ ʠ ʨʘʟʥʦʦʙʨʘʟʠʶ ʚʩʝʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ 

ʦʢʩʬʦʨʜ-ʨʘʥʥʝʢʠʤʝʨʠʜʞʩʢʠʡ ʢʦʤʧʣʝʢʩ ʨʘʜʠʦʣʷʨʠʡ ʵʪʦʛʦ ʨʝʛʠʦʥʘ (62Ü ʩ.ʰ.), 

ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʙʦʣʝʝ 70% ʪʝʪʠʯʝʩʢʠʭ ʚʠʜʦʚ ʧʨʠ ʥʘʣʠʯʠʠ ʶʞʥʦ-ʙʦʨʝʘʣʴʥʳʭ 

ʚʠʜʦʚ.  

ʅʝʩʦʤʥʝʥʥʦ, ʩʦʚʤʝʩʪʥʘʷ ʥʘʭʦʜʢʘ ʭʦʣʦʜʥʦʚʦʜʥʳʭ ʠ ʪʝʧʣʦʚʦʜʥʳʭ 

ʨʘʜʠʦʣʷʨʠʡ, ʘ ʪʘʢʞʝ  ʘʤʤʦʥʠʪʦʚ ʠ ʙʫʭʠʡ ʚ ʦʜʥʠʭ ʩʣʦʷʭ (ɺʠʰʥʝʚʩʢʘʷ, 

ʌʠʣʘʪʦʚʘ, 2009) ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʩʢʦʨʨʝʣʠʨʦʚʘʪʴ ʙʠʦʪʠʯʝʩʢʠʝ ʠ 

ʘʙʠʦʪʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ (ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʠ ʪʝʯʝʥʠʡ, ʜʨʫʛʠʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʢʝʘʥʘ), ʥʦ ʠ ʥʘʤʝʪʠʪʴ ʧʫʪʠ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʢʦʨʨʝʣʷʮʠʠ 

ʪʝʪʠʯʝʩʢʠʭ ʠ ʙʦʨʝʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʌʌʀ 09-05-00342 ʠ ʇʨʦʛʨʘʤʤʳ 
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ɼʀɸʊʆʄʆɺʓɽ ɺʆɼʆʈʆʉʃʀ ɺ ɼɸʊʀʈʆɺɸʅʀʀ ʀ ʂʆʈʈɽʃʗʎʀʀ 

ʆʉɸɼʆʏʅʓʍ ʊʆʃʑ ʂɸʁʅʆɿʆʗ ʉɽɺɽʈʆ-ɺʆʉʊʆʏʅʓʍ ʀ 

ɼɸʃʔʅɽɺʆʉʊʆʏʅʓʍ ʈɸʁʆʅʆɺ ʈʆʉʉʀʀ 

ɸ.ʖ. ɻʣʘʜʝʥʢʦʚ (ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ) 

 

ɺ ʨʘʡʦʥʘʭ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ 

ʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʦʬʘʮʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʤʦʨʩʢʦʛʦ ʢʘʡʥʦʟʦʷ. ʀʭ ʜʘʪʠʨʦʚʘʥʠʝ ʠ 

ʦʙʦʩʥʦʚʘʥʥʳʝ ʢʦʨʨʝʣʷʮʠʠ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʢʘʢ ʚ ʥʘʫʯʥʦʤ, ʪʘʢ ʠ ʚ ʧʨʘʢʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ. ʉ ʦʜʥʦʡ 

ʩʪʦʨʦʥʳ, ʨʝʰʝʥʠʝ ʩʚʷʟʘʥʥʳʭ ʩ ʵʪʠʭ ʟʘʜʘʯ ʚʘʞʥʦ ʜʣʷ ʨʘʩʰʠʬʨʦʚʢʠ 

ʢʘʡʥʦʟʦʡʩʢʦʡ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʪʨʝʪʠʯʥʳʤ ʪʦʣʱʘʤ ʧʨʠʫʨʦʯʝʥʳ ʩʢʦʧʣʝʥʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʇʦʵʪʦʤʫ ʧʨʦʚʝʜʝʥʠʝ ʧʦʠʩʢʦʚʳʭ ʠ ʙʫʨʦʚʳʭ ʨʘʙʦʪ ʪʨʝʙʫʝʪ 

ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʙʘʟʦʡ. 
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ʇʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʜʝʡʩʪʚʝʥʥʳʤ ʧʨʠ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʢʘʡʥʦʟʦʡʩʢʠʭ ʨʘʟʨʝʟʦʚ ʦʙʨʘʤʣʝʥʠʷ ʩʝʚʝʨʥʦʡ 

ʯʘʩʪʠ ʊʠʭʦʛʦ ʦʢʝʘʥʘ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʧʨʠ ʵʪʦʤ ʟʘʥʠʤʘʶʪ ʜʘʥʥʳʝ ʧʦ ʠʩʢʦʧʘʝʤʳʤ 

ʧʣʘʥʢʪʦʥʥʳʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ, ʘʥʘʣʠʟ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ 

ʜʝʪʘʣʴʥʦʝ (ʟʦʥʘʣʴʥʦʝ) ʨʘʩʯʣʝʥʝʥʠʝ ʠ ʰʠʨʦʢʠʝ ʢʦʨʨʝʣʷʮʠʠ ʚʤʝʱʘʶʱʠʭ 

ʦʪʣʦʞʝʥʠʡ. ʆʩʪʘʪʢʠ ʤʠʢʨʦʧʣʘʥʢʪʦʥʘ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʤʦʨʩʢʠʭ 

ʦʪʣʦʞʝʥʠʷʭ, ʘ, ʢʨʦʤʝ ʪʦʛʦ, ʩʣʫʞʘʪ ʦʩʥʦʚʥʳʤʠ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤʠ 

ñʠʥʩʪʨʫʤʝʥʪʘʤʠò ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʤʘʪʝʨʠʘʣʦʚ ʙʫʨʝʥʠʷ. ʇʦ ʵʪʠʤ ʤʠʢʨʦʬʦʩʩʠʣʠʷʤ 

ʧʨʦʚʦʜʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʦʢʝʘʥʠʯʝʩʢʠʭ ʟʦʥʘʣʴʥʳʭ ʰʢʘʣ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʥʘʟʝʤʥʳʭ ʠ ʦʢʨʘʠʥʥʦʤʦʨʩʢʠʭ ʨʘʟʨʝʟʦʚ. ɺ 

ʉʝʚʝʨʦʪʠʭʦʦʢʝʘʥʩʢʦʤ ʨʝʛʠʦʥʝ ʧʨʠ ʨʘʙʦʪʝ ʩ ʦʪʣʦʞʝʥʠʷʤʠ, ʠʤʝʶʱʠʤʠ ʚʦʟʨʘʩʪ 

ʤʦʣʦʞʝ ʵʦʮʝʥʘ, ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʜʘʥʥʳʝ ʧʦ ʦʜʥʦʡ ʠʟ ʛʨʫʧʧ 

ʢʨʝʤʥʠʩʪʦʛʦ ʤʠʢʨʦʧʣʘʥʢʪʦʥʘ - ʜʠʘʪʦʤʦʚʳʤ ʚʦʜʦʨʦʩʣʷʤ. ʆʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʥʦ 

ʜʠʘʪʦʤʝʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʜʘʪʠʨʦʚʘʥʠʠ ʠ ʢʦʨʨʝʣʷʮʠʠ ʪʦʣʱ ʩʨʝʜʥʝʛʦ ʤʠʦʮʝʥʘ 

ï ʢʚʘʨʪʝʨʘ, ʚ ʢʦʪʦʨʳʭ ʠʭ ʦʩʪʘʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ. ʀʟʫʯʝʥʠʝ 

ʜʠʘʪʦʤʝʡ ʚ ʨʘʟʨʝʟʘʭ ʉʘʭʘʣʠʥʘ, ʂʘʤʯʘʪʢʠ ʠ ʏʫʢʦʪʢʠ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ ʢʦʨʨʝʣʷʮʠʶ ʚʳʜʝʣʝʥʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʩ ʢʦʤʧʣʝʢʩʘʤʠ 

ʩʝʚʝʨʦʪʠʭʦʦʢʝʘʥʩʢʦʡ ʟʦʥʘʣʴʥʦʡ ʰʢʘʣʳ, ʦʩʥʦʚʘ ʢʦʪʦʨʦʡ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʚ 

1970-ʭ ʛʦʜʘʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʨʘʟʨʝʟʦʚ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʜʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʜʨʦʙʥʦʝ ʨʘʩʯʣʝʥʝʥʠʝ ʚʤʝʱʘʶʱʠʭ ʦʪʣʦʞʝʥʠʡ ʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʪʴ ʥʘʜʝʞʥʦʩʪʴ ʠʭ ʢʦʨʨʝʣʷʮʠʡ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʤʘʪʝʨʠʘʣʦʚ ʙʫʨʝʥʠʷ, ʢʦʪʦʨʦʝ ʧʨʦʚʦʜʠʪʩʷ ʚ 

ʦʢʨʘʠʥʥʳʭ ʤʦʨʷʭ ʠ ʰʝʣʴʬʝ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʡ ʇʘʮʠʬʠʢʠ, ʠʤʝʥʥʦ ʜʘʥʥʳʝ ʧʦ 

ʜʠʘʪʦʤʝʷʤ ʠʛʨʘʶʪ ʥʘʠʙʦʣʝʝ ʚʘʞʥʫʶ ʨʦʣʴ ʧʨʠ ʜʘʪʠʨʦʚʘʥʠʠ ʪʦʣʱ ʥʝʦʛʝʥʘ. 

ʅʘʧʨʠʤʝʨ, ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʰʝʣʴʬʫ ʉʘʭʘʣʠʥʘ, ʛʜʝ ʧʨʦʚʦʜʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 

ʢʨʫʧʥʝʡʰʠʭ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ. 

ʅʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʝ ʪʦʣʱʠ ʧʨʠʫʨʦʯʝʥʳ ʟʜʝʩʴ ʢ ʛʦʨʠʟʦʥʪʘʤ ʩʨʝʜʥʝʛʦ-

ʚʝʨʭʥʝʛʦ ʤʠʦʮʝʥʘ, ʧʦʵʪʦʤʫ ʧʨʠ ʨʘʟʚʝʜʢʝ ʥʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʦʜʥʘ ʠʟ 

ʧʦʩʪʦʷʥʥʦ ʚʩʪʘʶʱʠʭ ʟʘʜʘʯ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʠ ʚʦʟʨʘʩʪʘ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʦʪʣʦʞʝʥʠʡ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʟʫʯʝʥʠʝ ʜʠʘʪʦʤʝʡ ʧʦʟʚʦʣʠʣʦ ʪʘʢʞʝ ʧʦʣʫʯʠʪʴ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʩʪʨʘʪʠʛʨʘʬʠʠ ʪʦʣʱ ʦʣʠʛʦʮʝʥʘ ʠ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʤʠʦʮʝʥʘ, ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʟʨʘʩʪʘ ʢʦʪʦʨʳʭ ʚ ʨʘʡʦʥʘʭ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʠ ɼʘʣʴʥʝʛʦ 

ɺʦʩʪʦʢʘ ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʙʳʣʦ ʚʦ ʤʥʦʛʦʤ ʟʘʪʨʫʜʥʝʥʦ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʦʩʪʘʪʢʠ ʢʘʨʙʦʥʘʪʥʦʛʦ ʤʠʢʨʦʧʣʘʥʢʪʦʥʘ, ʢʦʪʦʨʳʝ ʩ 

ʫʩʧʝʭʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʨʘʩʯʣʝʥʝʥʠʠ ʧʘʣʝʦʮʝʥʦʚʳʭ ʠ ʵʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, 

ʚ ʙʦʣʝʝ ʤʦʣʦʜʳʭ ʛʦʨʠʟʦʥʪʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʜʘʥʥʳʝ ʧʦ ʙʝʥʪʦʩʥʳʤ ʛʨʫʧʧʘʤ (ʤʦʣʣʶʩʢʠ ʠ ʙʝʥʪʦʩʥʳʝ ʬʦʨʘʤʠʥʠʬʝʨʳ), ʥʘ 

ʢʦʪʦʨʳʭ ʚʦ ʤʥʦʛʦʤ ʦʩʥʦʚʳʚʘʝʪʩʷ ʨʝʛʠʦʥʘʣʴʥʘʷ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʷ ʢʘʡʥʦʟʦʷ, ʥʝ 

ʧʦʟʚʦʣʷʣʠ ʫʚʝʨʝʥʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚʦʟʨʘʩʪ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ 

ʵʪʦʛʦ ʠʥʪʝʨʚʘʣʘ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʣʠ ʨʝʟʫʣʴʪʘʪʳ 

ʠʟʫʯʝʥʠʷ ʦʣʠʛʦʮʝʥʦʚʳʭ ʠ ʨʘʥʥʝʤʠʦʮʝʥʦʚʳʭ ʜʠʘʪʦʤʝʡ ʚ ʨʘʟʨʝʟʘʭ ʩʢʚʘʞʠʥ 

ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʙʫʨʝʥʠʷ ʚ ʉʝʚʝʨʥʦʡ ʇʘʮʠʬʠʢʝ. ɺ ʠʪʦʛʝ, ʧʨʦʩʣʝʞʠʚʘʥʠʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʩʤʝʥʳ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʜʠʘʪʦʤʦʚʳʭ ʘʩʩʦʮʠʘʮʠʡ ʜʘʣʦ 

ʚʦʟʤʦʞʥʦʩʪʴ ʢ ʩʝʨʝʜʠʥʝ 1990-ʭ ʛʦʜʦʚ ʧʦʜʦʡʪʠ ʢ ʚʳʜʝʣʝʥʠʶ ʩʝʨʠʠ 
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ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʜʦ ʵʪʦʛʦ ʟʦʥʘʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʠʘʧʘʟʦʥ 

ʧʨʠʤʝʥʝʥʠʷ ʩʝʚʝʨʦʪʠʭʦʦʢʝʘʥʩʢʦʡ ʰʢʘʣʳ ʧʦ ʜʠʘʪʦʤʝʷʤ ʙʳʣ ʩʫʱʝʩʪʚʝʥʥʦ 

ʨʘʩʰʠʨʝʥ ï ʦʪ ʩʨʝʜʥʝʛʦ ʤʠʦʮʝʥʘ ʜʦ ʥʘʯʘʣʘ ʦʣʠʛʦʮʝʥʘ ʚʢʣʶʯʠʪʝʣʴʥʦ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ʰʢʘʣʳ ʧʨʠ ʨʘʩʯʣʝʥʝʥʠʠ ʨʘʟʨʝʟʦʚ ʦʣʠʛʦʮʝʥʘ ʠ 

ʥʠʞʥʝʛʦ ʤʠʦʮʝʥʘ, ʧʨʦʚʝʜʝʥʥʦʝ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʝʝ ʨʝʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʘʟʨʝʟʦʚ ʚ ʚʦʩʪʦʯʥʳʭ 

ʨʘʡʦʥʘʭ ʈʦʩʩʠʠ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʘʢʚʘʪʦʨʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʧʨʦʩʣʝʜʠʪʴ ʦʣʠʛʦʮʝʥʦʚʳʝ ʠ ʨʘʥʥʝʤʠʦʮʝʥʦʚʳʝ ʜʠʘʪʦʤʦʚʳʝ ʘʩʩʦʮʠʘʮʠʠ ʟʜʝʩʴ 

ʫʜʘʝʪʩʷ ʚ ʮʝʣʦʤ ʨʷʜʝ ʨʘʟʨʝʟʦʚ, ʧʦʟʚʦʣʷʷ ʧʦʜʦʡʪʠ ʢ ʜʨʦʙʥʦʤʫ ʨʘʩʯʣʝʥʝʥʠʶ ʠ 

ʢʦʨʨʝʣʷʮʠʠ ʦʪʣʦʞʝʥʠʡ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ. ʄʦʞʥʦ 

ʧʨʠʚʝʩʪʠ ʥʝʩʢʦʣʴʢʦ ʧʦʢʘʟʘʪʝʣʴʥʳʭ ʧʨʠʤʝʨʦʚ ʪʦʛʦ, ʢʘʢ ʠʟʫʯʝʥʠʝ ʜʠʘʪʦʤʝʡ 

ʧʦʤʦʛʣʦ ʧʦʜʦʡʪʠ ʢ ʨʝʰʝʥʠʶ ʚʘʞʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʘ ʪʘʢʞʝ 

ʦʧʨʝʜʝʣʝʥʠʶ ʚʦʟʨʘʩʪʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʥʘ ʜʝʪʘʣʴʥʦʡ ʦʩʥʦʚʝ. ʕʪʠ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʧʨʠ ʨʘʙʦʪʝ ʚ ʨʘʡʦʥʘʭ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ 

ʩʪʨʦʝʥʠʶ, ʛʜʝ ʪʦʣʱʠ ʢʘʡʥʦʟʦʷ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ ʠ ʚ ʨʘʟʥʳʭ 

ʫʩʣʦʚʠʷʭ. 

ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʧʨʠʤʝʨʦʤ ʷʚʣʷʝʪʩʷ ʨʘʡʦʥ ʟʘʣʠʚʘ ʆʟʝʨʥʦʡ (ɺʦʩʪʦʯʥʘʷ 

ʂʘʤʯʘʪʢʘ), ʛʜʝ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʤʦʥʦʢʣʠʥʘʣʴʥʦʝ ʟʘʣʝʛʘʥʠʝ ʪʨʝʪʠʯʥʳʭ ʪʦʣʱ ʚ 

ʨʘʟʨʝʟʝ. ʅʘʭʦʜʢʠ ʜʠʘʪʦʤʦʚʳʭ ʘʩʩʦʮʠʘʮʠʡ ʦʣʠʛʦʮʝʥʘ - ʥʠʞʥʝʛʦ ʤʠʦʮʝʥʘ ʚ 

ʦʟʝʨʥʦʚʩʢʦʡ ʩʚʠʪʝ ʠ ʠʭ ʢʦʨʨʝʣʷʮʠʷ ʩ ʢʦʤʧʣʝʢʩʘʤʠ ʟʦʥʘʣʴʥʦʡ ʰʢʘʣʳ ʧʦʟʚʦʣʠʣʠ 

ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʨʘʟʨʝʟ ʠʤʝʝʪ ʙʣʦʢʦʚʦʝ ʩʪʨʦʝʥʠʝ, ʩ ʧʦʚʪʦʨʝʥʠʝʤ ʦʪʜʝʣʴʥʳʭ 

ʯʘʩʪʝʡ. ʊʦ ʝʩʪʴ, ʫʜʘʣʦʩʴ ʚʳʷʚʠʪʴ ʨʘʩʯʝʰʫʝʥʥʦʩʪʴ ʪʦʣʱ ʠ ʫʩʪʘʥʦʚʠʪʴ ʠʭ 

ʠʩʪʠʥʥʳʝ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ. 

ɼʨʫʛʦʡ ʠʣʣʶʩʪʨʘʮʠʝʡ ʩʣʫʞʘʪ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʉʘʭʘʣʠʥʝ, ʛʜʝ 

ʦʜʥʘ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʘʪʠʨʦʚʘʥʠʠ 

ʥʝʬʪʝʩʦʜʝʨʞʘʱʠʭ ʪʦʣʱ. ʅʘʧʨʠʤʝʨ, ʜʦʣʛʦʝ ʚʨʝʤʷ ʥʝ ʫʜʘʚʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ 

ʪʦʯʥʳʡ ʚʦʟʨʘʩʪ ʢʨʝʤʥʠʩʪʳʭ ʠ ʧʝʩʯʘʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ ɺʦʩʪʦʯʥʦʛʦ ʉʘʭʘʣʠʥʘ ï 

ʚ ʯʘʩʪʥʦʩʪʠ, ʧʠʣʝʥʛʩʢʦʡ ʠ ʙʦʨʩʢʦʡ ʩʚʠʪ ʚ ʇʦʛʨʘʥʠʯʥʦʤ ʧʨʦʛʠʙʝ. ʉʜʝʣʘʪʴ ʵʪʦ 

ʫʜʘʣʦʩʴ ʧʨʠ ʠʟʫʯʝʥʠʠ ʦʙʥʘʨʫʞʝʥʥʳʭ ʟʜʝʩʴ ʢʦʤʧʣʝʢʩʦʚ ʜʠʘʪʦʤʝʡ ʦʣʠʛʦʮʝʥʘ ʠ 

ʤʠʦʮʝʥʘ. ʆʪʤʝʪʠʤ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʚ ʨʘʟʨʝʟʘʭ ɺʦʩʪʦʯʥʦʡ ʂʘʤʯʘʪʢʠ ʠ ɺʦʩʪʦʯʥʦʛʦ 

ʉʘʭʘʣʠʥʘ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʦʣʠʛʦʮʝʥʦʤ ʠ ʤʠʦʮʝʥʦʤ, ʢʦʪʦʨʘʷ ʜʦ 

ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʟʜʝʩʴ ʦʩʪʘʚʘʣʦʩʴ ʫʩʣʦʚʥʦʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʧʦʩʣʝʜʥʠʭ ʧʨʠʤʝʨʦʚ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʥʦʚʳʝ 

ʤʘʪʝʨʠʘʣʳ ʧʦ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʦʣʠʛʦʮʝʥʘ ʚ ʦʧʦʨʥʦʤ 

ʨʘʟʨʝʟʝ ʤʦʨʩʢʦʛʦ ʧʘʣʝʦʛʝʥʘ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʡ ʂʘʤʯʘʪʢʠ ʥʘ ʧ-ʦʚʝ ʀʣʴʧʠʥʩʢʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʜʠʘʪʦʤʝʡ, ʚʧʝʨʚʳʝ ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʵʪʦʤ ʨʘʟʨʝʟʝ, 

ʧʦʟʚʦʣʠʣʠ ʩ ʙʦʣʴʰʠʤ, ʯʝʤ ʨʘʥʝʝ, ʦʩʥʦʚʘʥʠʝʤ ʦʪʥʦʩʠʪʴ ʚʤʝʱʘʶʱʠʝ ʦʪʣʦʞʝʥʠʷ 

(ʘʣʫʛʠʥʩʢʘʷ ʩʚʠʪʘ) ʢ ʦʣʠʛʦʮʝʥʫ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʦʩʪʘʪʢʠ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʭ 

ʜʠʘʪʦʤʝʡ ʧʨʠʫʨʦʯʝʥʳ ʢ ʩʣʦʷʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʳʰʝ ʛʨʘʥʠʮʳ 

ʤʝʞʜʫ ʵʦʮʝʥʦʤ ʠ ʦʣʠʛʦʮʝʥʦʤ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʠʩʢʦʧʘʝʤʳʤ 

ʜʠʘʪʦʤʝʷʤ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʜʘʥʥʳʤʠ ʧʦ ʜʠʘʪʦʤʦʚʳʤ ʙʠʦʤʘʨʢʝʨʘʤ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʫʩʠʣʝʥʠʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʜʠʘʪʦʤʦʚʦʡ ʬʣʦʨʳ ʚ ʤʦʨʩʢʦʤ 

ʙʘʩʩʝʡʥʝ ʚ ʥʘʯʘʣʝ ʨʘʥʥʝʛʦ ʦʣʠʛʦʮʝʥʘ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʜʘʣʠ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʠʪʴ ʥʘʧʨʷʤʫʶ ʧʨʠʚʷʟʢʫ ʙʝʥʪʦʩʥʳʭ ʛʨʫʧʧ ʢ ʢʦʤʧʣʝʢʩʘʤ 

ʢʨʝʤʥʠʩʪʦʛʦ ʧʣʘʥʢʪʦʥʘ, ʯʪʦ ʧʨʠʜʘʝʪ ʙʝʥʪʦʩʫ ʙʦʣʝʝ ʦʧʨʝʜʝʣʝʥʥʦʝ ʤʘʨʢʠʨʫʶʱʝʝ 
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ʟʥʘʯʝʥʠʝ. ʕʪʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʫ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʪʨʘʩʩʠʨʦʚʘʥʠʷ 

ʚʳʜʝʣʝʥʥʳʭ ʚ ʨʘʟʨʝʟʝ ʩʣʦʝʚ ʩ ʦʣʠʛʦʮʝʥʦʚʳʤʠ ʤʦʣʣʶʩʢʘʤʠ ʠ ʚ ʪʝʭ ʪʦʣʱʘʭ, ʛʜʝ 

ʦʩʪʘʪʢʠ ʜʠʘʪʦʤʝʡ ʥʝ ʥʘʡʜʝʥʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʫʯʝʥʠʝ ʜʠʘʪʦʤʝʡ ʠʟ 

ʚʝʨʭʥʝʢʘʡʥʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʦʚ ʈʦʩʩʠʠ ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʚʦʜʠʪʴ ʜʨʦʙʥʦʝ ʨʘʩʯʣʝʥʝʥʠʝ ʤʝʩʪʥʳʭ (ʩʚʠʪʳ) ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ (ʛʦʨʠʟʦʥʪʳ) 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʨʨʝʣʷʮʠʶ 

ʨʘʟʥʦʬʘʮʠʘʣʴʥʳʭ ʨʘʟʨʝʟʦʚ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ. ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ 

ʧʦʜʯʝʨʢʥʫʪʴ ʚʘʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʧʦ ʜʠʘʪʦʤʝʷʤ ʚ 

ʠʩʪʦʨʠʢʦ-ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʅʝʣʴʟʷ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʨʘʟʚʠʪʠʝ 

ʜʠʘʪʦʤʦʚʳʭ ʘʩʩʦʮʠʘʮʠʡ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ ʬʦʥʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʨʘʟʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ ʠ ʤʘʩʰʪʘʙʘ. ʇʦʵʪʦʤʫ ʨʝʟʫʣʴʪʘʪʳ ʜʝʪʘʣʴʥʳʭ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʠ 

ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʮʝʥʥʦʩʪʴ ʧʨʠ ʨʘʩʰʠʬʨʦʚʢʝ 

ʠʩʪʦʨʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ. ɺʦʧʣʦʱʝʥʠʝʤ ʵʪʦʛʦ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʩʦʩʪʘʚʣʝʥʠʝ ñʢʘʣʝʥʜʘʨʝʡò ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʠ ʠʭ ʘʥʘʣʠʟ. ʆʥʠ ʜʘʶʪ 

ʦʩʥʦʚʫ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʦʠʩʭʦʜʠʚʰʠʭ ʚ ʜʨʝʚʥʠʭ ʵʢʦʩʠʩʪʝʤʘʭ ʠʟʤʝʥʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʠʭ ʩʠʥʭʨʦʥʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʡ ʩʚʷʟʠ ʩ ʧʨʦʮʝʩʩʘʤʠ 

ʨʘʟʣʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʠ ʤʘʩʰʪʘʙʘ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʧʨʦʝʢʪʘ ˉ 09-05-00015 ʈʦʩʩʠʡʩʢʦʛʦ 

ʬʦʥʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʇʨʦʛʨʘʤʤʳ ˉ 15 ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʇʨʝʟʠʜʠʫʤʘ ʈɸʅ. 

 

ɸʂʊʀɺʀɿɸʎʀʗ ʉʆɺʈɽʄɽʅʅʓʍ ɻɽʆʃʆɻʀʏɽʉʂʀʍ ʇʈʆʎɽʉʉʆɺ ɺ 

ʉɺʗɿʀ ʉ ʆʉɺʆɽʅʀɽʄ ʄɽʉʊʆʈʆɾɼɽʅʀʁ ʋɻʃɽɺʆɼʆʈʆɼʆɺ ɺ 

ʇʈɽɼɽʃɸʍ ɸʉʊʈɸʍɸʅʉʂʆɻʆ ʇʈʀʂɸʉʇʀʗ 

ʅ.ʅ. ɻʦʣʴʯʠʢʦʚʘ, ʀ.ʈ. ɸʙʫʪʘʣʠʝʚʘ (ɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɸʩʪʨʘʭʘʥʴ, ʈʦʩʩʠʷ) 

 

ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʦʧʘʩʥʦʩʪʴ ʦʩʚʦʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ 

ʩʳʨʴʷ ɸʩʪʨʘʭʘʥʩʢʦʛʦ ʇʨʠʢʘʩʧʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʚʤʝʱʝʥʠʝʤ ʩʣʝʜʫʶʱʠʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ: ʬʣʶʚʠʘʣʴʥʳʭ, ʜʝʬʣʷʮʠʦʥʥʳʭ, ʦʧʦʣʟʥʝʚʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʢʘʨʩʪʘ, ʩʫʬʬʦʟʠʠ, ʧʦʡʤʝʥʥʦʛʦ ʟʘʪʦʧʣʝʥʠʷ, ʦʚʨʘʛʦʦʙʨʘʟʦʚʘʥʠʷ, 

ʧʦʜʪʦʧʣʝʥʠʷ, ʟʘʩʦʣʝʥʠʷ. ɺʳʜʝʣʝʥ ʨʷʜ ʪʝʨʨʠʪʦʨʠʡ ʧʦ ʩʪʝʧʝʥʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʦʧʘʩʥʦʩʪʠ ʦʩʚʦʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ [1]: 

1) ʢ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤ ʦʪʥʝʩʝʥʳ ʨʘʡʦʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʜʝʣʴʪʦʚʳʭ ʩʫʛʣʠʥʢʦʚ, ʛʣʠʥ ʠ ʧʝʩʢʦʚ, ʨʘʡʦʥʳ 

ʜʝʣʴʪ, ʪʘʢ ʢʘʢ ʜʠʥʘʤʠʯʥʳʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʦʪʦʢʠ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʪʝʨʨʠʪʦʨʠʠ ʠ ʥʘ ʛʣʫʙʠʥʫ; 

2) ʥʘʠʤʝʥʝʝ ʦʧʘʩʥʳʤʠ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʨʘʡʦʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʵʦʣʦʚʳʭ ʧʝʩʢʦʚ ʠ ʩʫʧʝʩʝʡ, ʧʦʜʩʪʠʣʘʝʤʳʭ 

ʚʝʨʭʥʝʭʚʘʣʳʥʩʢʠʤʠ ʧʝʩʯʘʥʳʤʠ ʠ ʥʠʞʥʝʭʚʘʣʳʥʩʢʠʤʠ ʧʝʩʯʘʥʳʤʠ ʠ 

ʛʣʠʥʠʩʪʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʨʘʡʦʥ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʚʝʨʭʥʝʭʚʘʣʳʥʩʢʠʭ ʤʦʨʩʢʠʭ ʧʝʩʢʦʚ ʠ ʩʫʧʝʩʝʡ, ʧʦʜʩʪʠʣʘʝʤʳʭ 
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ʚʝʨʭʥʝʭʚʘʣʳʥʩʢʠʤʠ ʵʦʣʦʚʳʤʠ ʧʝʩʯʘʥʳʤʠ ʠ ʛʣʠʥʠʩʪʳʤʠ ʧʦʨʦʜʘʤʠ ʚ ʩʚʷʟʠ ʩ 

ʛʣʫʙʦʢʠʤ ʟʘʣʝʛʘʥʠʝʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʦʪʦʢʦʚ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ɺ.ʅ. ʉʠʥʷʢʦʚʘ ʠ ʜʨ., ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʩʭʝʤʘʪʠʯʝʩʢʘʷ ʢʘʨʪʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ 

ɸʩʪʨʘʭʘʥʩʢʦʛʦ ʇʨʠʢʘʩʧʠʷ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɸʩʪʨʘʭʘʥʩʢʦʛʦ ʇʨʠʢʘʩʧʠʷ ʚʝʩʴʤʘ ʥʝʛʘʪʠʚʥʳʤ ʠ ʦʧʘʩʥʳʤ 

ʩʪʘʣʦ ʫʩʠʣʝʥʠʝ ʜʝʬʣʷʮʠʠ. ʆʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʜʝʬʣʷʮʠʠ ʧʦʯʚ ʷʚʣʷʝʪʩʷ 

ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ. ɼʝʬʣʷʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʦʩʦʙʝʥʥʦ 

ʫʩʠʣʠʣʠʩʴ ʟʘ ʧʦʩʣʝʜʥʠʝ 50 ʣʝʪ. ɼʦ ʥʘʯʘʣʘ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʙʘʨʭʘʥʥʳʝ 

ʨʘʟʚʝʚʘʝʤʳʝ ʧʝʩʢʠ ʚʦʟʥʠʢʘʣʠ ʦʢʦʣʦ ʢʦʰʘʨ. ɿʘ 50 ʣʝʪ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʙʘʨʭʘʥʥʳʝ ʤʘʩʩʠʚʳ ʚʦʟʥʠʢʣʠ ʦʢʦʣʦ ʩʢʚʘʞʠʥ, ʚʜʦʣʴ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʛʨʫʥʪʦʚʳʭ ʜʦʨʦʛ, ʧʨʦʣʦʞʝʥʥʳʭ ʢ ʙʫʨʦʚʳʤ. ʈʘʩʯʣʝʥʝʥʥʦʩʪʴ 

ʨʝʣʴʝʬʘ ʥʘ ʵʦʣʦʚʦʡ ʨʘʚʥʠʥʝ ʜʦʩʪʠʛʘʝʪ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ, ʨʝʞʝ 10-12 ʤ. ʅʘ 

ʫʯʘʩʪʢʝ ɸʩʪʨʘʭʘʥʩʢʦʛʦ ʛʘʟʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʟʘʚʦʜʘ ʨʝʣʴʝʬ ʠʩʢʫʩʩʪʚʝʥʥʦ 

ʩʥʠʚʝʣʠʨʦʚʘʥ. ʉʥʝʩʝʥʥʳʝ ʛʨʫʥʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʘʤʙ, 

ʥʘʩʳʧʠ ʧʦʜ ʩʪʨʦʷʱʠʝʩʷ ʟʜʘʥʠʷ. ʅʘ ʤʝʩʪʝ ʧʝʩʢʦʚ ʧʦʩʪʨʦʝʥʳ ʟʘʚʦʜ, 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʠ ʞʠʣʳʝ ʟʜʘʥʠʷ, ʩʦʟʜʘʥʳ ʧʦʣʠʛʦʥʳ ʧʦ ʨʘʟʤʝʱʝʥʠʶ 

ʦʪʭʦʜʦʚ, ʭʨʘʥʝʥʠʶ ʩʝʨʳ, ʧʦʜʟʝʤʥʳʝ ʭʨʘʥʠʣʠʱʘ ʩʳʨʴʷ, ʪʦʢʩʠʯʥʳʭ ʦʪʭʦʜʦʚ, 

ʧʨʦʚʝʜʝʥʳ ʧʨʦʜʫʢʪʦʧʨʦʚʦʜʳ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʤʘʛʠʩʪʨʘʣʠ. ɺ ʧʨʦʤʳʩʣʦʚʦʡ ʟʦʥʝ 

ɸʩʪʨʘʭʘʥʩʢʦʛʦ ʩʝʨʦʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ɸʉɻʂʄ) ʨʘʟʤʝʱʝʥʦ 

ʙʦʣʝʝ 200 ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʢʚʘʞʠʥ. 

ʅʘ ʢʦʩʤʦʩʥʠʤʢʝ, ʩʜʝʣʘʥʥʦʤ ʚ 1980 ʛ., ʨʘʡʦʥ ʙʫʜʫʱʝʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʝʱʝ 

ʥʝ ʥʘʨʫʰʝʥ ʪʝʭʥʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ. ɺ ʰʠʨʦʢʦʡ ʧʦʣʦʩʝ ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʦʡ 

ʧʦʡʤʳ ʥʘ ʫʯʘʩʪʢʝ ʦʪʚʝʪʚʣʝʥʠʷ ʨʫʢʘʚʘ ɹʫʟʘʥ ʧʨʝʦʙʣʘʜʘʝʪ ʟʝʣʝʥʳʡ ʮʚʝʪ ʣʫʛʦʚ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʣʝʡ. ʇʦʣʫʧʫʩʪʳʥʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʜʦʣʠʥʳ ʠʤʝʝʪ ʢʦʨʠʯʥʝʚʳʝ ʦʪʪʝʥʢʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʘ ʚʳʙʠʪʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʟʙʳʪʦʯʥʦʛʦ ʚʳʧʘʩʘ ʧʝʩʯʘʥʳʝ ʙʫʛʨʳ ʠʟʦʙʨʘʟʠʣʠʩʴ ʚ ʚʠʜʝ ʨʘʩʧʣʳʚʯʘʪʳʭ 

ʩʚʝʪʣʳʭ ʧʷʪʝʥ ʞʝʣʪʦʛʦ ʮʚʝʪʘ, ʯʝʨʝʜʫʶʱʠʭʩʷ ʩ ʤʝʣʢʠʤʠ ʯʝʪʢʠʤʠ ʩʚʝʪʣʳʤʠ 

ʢʦʥʪʫʨʘʤʠ ʩʦʣʦʥʯʘʢʦʚ. ʇʦʣʫʧʫʩʪʳʥʶ ʧʝʨʝʩʝʢʘʶʪ ʩʚʝʪʣʳʝ ʣʠʥʠʠ ʜʦʨʦʛ, ʩʝʪʴ 

ʢʦʪʦʨʳʭ ʚ ʪʦ ʚʨʝʤʷ ʙʳʣʘ ʜʦʚʦʣʴʥʦ ʨʝʜʢʦʡ [2]. 

ʀʥʘʷ ʢʘʨʪʠʥʘ ʧʨʝʜʩʪʘʝʪ ʥʘ ʩʥʠʤʢʝ, ʩʜʝʣʘʥʥʦʤ 11 ʣʝʪ ʩʧʫʩʪʷ, ʚ 1991 ʛ. ʇʨʠ 

ʩʦʟʜʘʥʠʠ ɸʩʪʨʘʭʘʥʩʢʦʛʦ ʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ (ɸɻʂ) ʧʨʷʤʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ 

ʜʣʷ ʣʠʪʦʛʝʥʥʦʡ ʦʩʥʦʚʳ ʷʚʠʣʦʩʴ ʧʝʨʝʤʝʱʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʤʘʩʩ ʛʨʫʥʪʘ ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʠʟʤʝʥʝʥʠʝʤ ʨʝʣʴʝʬʘ, ʩʚʷʟʘʥʥʳʤ ʩ ʩʦʦʨʫʞʝʥʠʝʤ ʨʘʟʣʠʯʥʦʛʦ 

ʨʦʜʘ ʥʘʩʳʧʝʡ, ʦʪʚʘʣʦʚ ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʦʪʣʦʚʘʥʦʚ ʧʦʜ ʬʫʥʜʘʤʝʥʪʳ ʠ ʚʦʜʦʝʤʳ 

ʩʝʟʦʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʦʢʦʚ [2]. 

ɺ ʟʦʥʝ ʚʣʠʷʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ɸɻʂ ʪʝʨʨʠʪʦʨʠʷ ʟʘʙʦʣʦʯʝʥʘ. ʇʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʪʦʯʥʳʭ ʚʦʜ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʚʳʭʦʜʷʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ. ɺʳʩʦʢʘʷ 

ʠʥʩʦʣʷʮʠʷ ʣʝʪʦʤ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʴʰʦʤʫ ʠʩʧʘʨʝʥʠʶ ʠ ʢʘʧʠʣʣʷʨʥʦʤʫ 

ʧʦʜʪʷʛʠʚʘʥʠʶ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚʤʝʩʪʝ ʩ ʨʘʩʪʚʦʨʝʥʥʳʤʠ ʚ ʥʠʭ ʩʦʣʷʤʠ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʧʫʩʪʳʥʥʳʝ ʧʦʯʚʳ 

ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ ʚ ʟʘʙʦʣʦʯʝʥʥʳʝ, ʘ ʧʨʠ ʟʘʣʝʛʘʥʠʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚʳʰʝ 50-70 

ʩʤ ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʟʘʩʦʣʝʥʠʝ. 
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ɿʘʙʦʣʘʯʠʚʘʥʠʝ ʠ ʟʘʩʦʣʝʥʠʝ ʚ ʩʚʷʟʠ ʩʦ ʩʙʨʦʩʦʤ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʚʦʜʳ 

(24000 ʤ
3
/ʩʫʪ) ʥʘ ʦʛʨʘʥʠʯʝʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ (700 ʛʘ) ʧʨʠʚʦʜʠʪ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʢ ʠʟʤʝʥʝʥʠʶ ʧʨʠʨʦʜʥʦʛʦ ʣʘʥʜʰʘʬʪʘ, ʩʚʦʡʩʪʚʝʥʥʦʛʦ ʜʘʥʥʦʡ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʝ. 

ʉʪʝʧʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʦʚ ɸɻʂ ʥʘ ʩʦʩʪʦʷʥʠʝ ʤʘʩʩʠʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ, ʛʣʫʙʠʥʦʡ ʩʢʚʘʞʠʥ ʠ ʚʦʟʤʦʞʥʳʤʠ ʦʩʣʦʞʥʝʥʠʷʤʠ, 

ʧʨʠ ʧʘʜʝʥʠʠ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʘʜʝʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʧʣʘʩʪʘʭ ʚʦʟʤʦʞʥʦ ʦʩʝʜʘʥʠʝ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʆʩʝʜʘʥʠʷ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʟʘʪʦʧʣʝʥʠʝʤ ʪʝʨʨʠʪʦʨʠʠ ʤʦʨʩʢʠʤʠ, 

ʦʟʸʨʥʳʤʠ, ʨʝʯʥʳʤʠ ʚʦʜʘʤʠ, ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʦʚʳʭ ʠ ʘʢʪʠʚʠʟʘʮʠʝʡ ʜʨʝʚʥʠʭ 

ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, ʨʘʟʨʫʰʝʥʠʝʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʢʚʘʞʠʥ, 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʛʘʟʦʧʨʦʚʦʜʦʚ ʠ ʜʨʫʛʠʭ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʤʦʩʪʦʚ, ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʭ ʢʨʫʧʥʳʭ ʜʣʠʪʝʣʴʥʦ ʵʢʩʧʣʫʘʪʠʨʦʚʘʚʰʠʭʩʷ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʘʙʣʶʜʘʣʠʩʴ ʧʦʜʦʙʥʳʝ ʷʚʣʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʦʩʝʜʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ɸʉɻʂʄ ʩʦʩʪʘʚʣʷʝʪ 30-35 ʤʤ. 

ʋʩʠʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʚʦʟʤʦʞʥʦ ʧʨʠ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʝ ɸɻʂʄ. ʇʨʠ 

ʧʦʥʠʞʝʥʠʠ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʫʧʨʫʛʠʝ ʜʝʬʦʨʤʘʮʠʠ ʧʦʨʦʜ-ʢʦʣʣʝʢʪʦʨʦʚ ʤʦʛʫʪ 

ʧʝʨʝʡʪʠ ʚ ʥʝʦʙʨʘʪʠʤʳʝ. ʇʨʦʠʩʭʦʜʠʪ ʫʧʣʦʪʥʝʥʠʝ ʧʦʨʦʜ-ʢʦʣʣʝʢʪʦʨʦʚ ʠ 

ʧʝʨʝʢʨʳʚʘʶʱʠʭ ʠʭ ʧʦʨʦʜ. ʕʪʦ ʩʥʠʞʘʝʪ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʢʚʘʞʠʥ, ʘ ʧʨʠ 

ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠʚʦʜʠʪ ʢ ʦʩʝʜʘʥʠʶ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʜ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝʤ, ʯʪʦ ʥʝʨʝʜʢʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʪʝʭʥʦʛʝʥʥʳʤʠ ʩʝʡʩʤʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʦʩʝʜʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʤʦʞʥʦ ʪʘʢʞʝ 

ʧʨʝʜʧʦʣʦʞʠʪʴ ʟʘʪʦʧʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʪ.ʢ. ʧʘʚʦʜʢʦʚʳʡ ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ʨ. 

ɸʭʪʫʙʘ (-20 ʤ) ʚʩʝʛʦ ʥʘ 3 ʤʝʪʨʘ ʥʠʞʝ ʧʣʘʥʠʨʦʚʦʯʥʦʡ ʦʪʤʝʪʢʠ ʪʝʨʨʠʪʦʨʠʠ 

ʟʘʚʦʜʘ (-17ʤ). ʆʩʦʙʝʥʥʦ ʵʪʦ ʘʢʪʫʘʣʴʥʦ ʚ ʩʚʝʪʝ ʢʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ ʂʘʩʧʠʷ. ʂʨʦʤʝ 

ʪʦʛʦ, ʦʩʝʜʘʥʠʝ ʥʝʠʟʙʝʞʥʦ ʧʨʠʚʝʜʝʪ ʢ ʧʦʜʲʸʤʫ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ 

ʧʦʜʪʦʧʣʝʥʠʶ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʩʦʙʝʥʥʦ ʠʥʪʝʥʩʠʚʥʳʤʠ ʚ ʩʚʷʟʠ ʩ 

ʚʳʩʦʢʠʤ ʫʜʝʣʴʥʳʤ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝʤ ʥʘ ʩʦʦʨʫʞʝʥʠʷʭ ʟʘʚʦʜʘ. 

ɸʥʘʣʠʟ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ɸʉɻʂʄ ʠ ʦʪʙʦʨʘ ʛʘʟʦʢʦʥʜʝʥʩʘʪʘ ʚ ʧʨʦʜʫʢʪʠʚʥʦʤ ʛʦʨʠʟʦʥʪʝ 

ʦʙʨʘʟʦʚʘʣʠʩʴ ʜʚʝ ʟʦʥʳ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʧʣʘʩʪʦʚʳʤ ʜʘʚʣʝʥʠʝʤ (45 ʄʇʘ). ʇʝʨʚʘʷ 

ʟʦʥʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʨʘʡʦʥʝ ʩʢʚʘʞʠʥ 8-ʕ, 52; ʚʪʦʨʘʷ - ʚ ʨʘʡʦʥʝ ʩʢʚʘʞʠʥ 74, 75, 

84[3]. 

ʅʘʣʠʯʠʝ ʟʦʥ ʤʠʥʠʤʘʣʴʥʳʭ ʜʘʚʣʝʥʠʡ ʥʘ ʩʢʣʦʥʘʭ ʩʦʣʷʥʳʭ ʩʪʨʫʢʪʫʨ, ʘ ʪʘʢʞʝ 

ʦʩʣʘʙʣʝʥʠʝ ʩʢʝʣʝʪʘ ʢʦʣʣʝʢʪʦʨʦʚ ʤʦʞʝʪ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ 

ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʠʪʩʷ 

ʥʘʧʨʷʞʸʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚ ʧʣʘʩʪʘʭ, ʘ ʵʪʦ ʩʧʨʦʚʦʮʠʨʫʝʪ ʦʩʝʜʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʝʤʣʠ ʠʣʠ ʚʳʟʦʚʝʪ ʪʝʭʥʦʛʝʥʥʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ. 

ɺ ʩʚʷʟʠ ʩ ʧʨʝʜʩʪʦʷʱʝʡ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʧʦ ʦʩʚʦʝʥʠʶ 

ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ɸʩʪʨʘʭʘʥʩʢʦʛʦ ʇʨʠʢʘʩʧʠʷ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ 

ʘʢʪʠʚʠʟʘʮʠʶ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʝʬʣʷʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, 

ʧʦʜʪʦʧʣʝʥʠʝ ʠ ʟʘʩʦʣʝʥʠʝ. ɽʩʣʠ ʚ ʭʦʜʝ ʦʩʚʦʝʥʠʝ ʎʝʥʪʨʘʣʴʥʦ-ɸʩʪʨʘʭʘʥʩʢʦʛʦ ʠ 

ɿʘʧʘʜʥʦ-ɸʩʪʨʘʭʘʥʩʢʦʛʦ ʩʝʨʦʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʙʫʜʝʪ ʨʝʰʘʪʴʩʷ 
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ʚʝʩʴ ʢʦʤʧʣʝʢʩ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʟʘʜʘʯ, ʪʦ ʩʪʝʧʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʡ 

ʭʦʜ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ɸʩʪʨʘʭʘʥʩʢʦʛʦ ʇʨʠʢʘʩʧʠʷ 

ʙʫʜʝʪ ʤʠʥʠʤʘʣʴʥʳʤ. 
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ʥʘ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʩʨʝʜʫ./ ʈʘʟʚʝʜʢʘ ʠ ʦʩʚʦʝʥʠʝ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ./ ɸʩʪʨʘʭʘʥʴ ʅʀʇʀʛʘʟʘ. ï ɸʩʪʨʘʭʘʥʴ, 2001ʛ. ï ʉ. 188-191. 

 

ɻɽʆʊɽʂʊʆʅʀʏɽʉʂʆɽ ʉʊʈʆɽʅʀɽ ʉɽɺɽʈʆ-ɿɸʇɸɼʅʆɻʆ ʉɽɻʄɽʅʊɸ 

ʋʈɸʃʆ-ʄʆʅɻʆʃʆ-ʆʍʆʊʉʂʆɻʆ ʇʆʗʉɸ ʇɸʃɽʆɿʆʀɼ 

ɺ.ɺ. ɼʴʷʢʦʥʦʚ, ɸ.ɽ. ʂʦʪʝʣʴʥʠʢʦʚ, ʅ.ɺ. ɾʦʨʞ (ʈʦʩʩʠʡʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ 

ʜʨʫʞʙʳ ʥʘʨʦʜʦʚ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ) 

 

ʋʨʘʣʦ-ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʠʡ ʩʢʣʘʜʯʘʪʳʡ ʧʦʷʩ (ʋʨʘʣʦ-ʄʦʥʛʦʣʴʩʢʠʡ, ʠʣʠ 

ʋʨʘʣʦ-ʆʭʦʪʩʢʠʡ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʣʘʩʪʴ ʟʝʤʥʦʡ ʢʦʨʳ, ʟʘʥʠʤʘʶʱʫ  ʁ

ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʧʨʦʪʷʛʠʚʘʶʱʫ ʩʁʷ ʦʪ ɹʘʨʝʥʮʝʚʘ ʠ 

ʂʘʨʩʢʦʛʦ ʤʦʨʝʡ ʯʝʨʝʟ ʎʝʥʪʨʘʣʴʥʫʶ ɸʟʠʶ ʢ ʧʦʙʝʨʝʞʴʶ ʊʠʭʦʛʦ ʦʢʝʘʥʘ 

(ʆʭʦʪʩʢʦʝ ʠ ʗʧʦʥʩʢʦʝ ʤʦʨʷ). ʉʦʝʜʠʥʷʝʪ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʫʶ, ʉʠʙʠʨʩʢʫʶ, 

ɸʨʢʪʠʯʝʩʢʫʶ, ʊʘʨʠʤʩʢʫʶ ʠ ʂʠʪʘʡʩʢʦ-ʂʦʨʝʡʩʢʫʶ ʜʨʝʚʥʠʝ ʧʣʘʪʬʦʨʤʳ ʚ 

ʝʜʠʥʳʡ ɽʚʨʦʘʟʠʘʪʩʢʠʡ ʢʦʥʪʠʥʝʥʪ.  

ʇʦʣʷʨʥʦ-ʋʨʘʣʴʩʢʠʡ ʩʝʛʤʝʥʪ ʋʨʘʣʘ ʨʘʩʧʦʣʦʞʝʥ ʤʝʞʜʫ ʚʝʨʭʦʚʴʝʤ ʨʝʢʠ 

ʍʫʣʛʘ (ʥʘ ʶʛʝ) ʠ ɹʘʡʜʘʨʘʪʩʢʦʡ (ʥʘ ʩʝʚʝʨʝ). ɺ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ 

ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʦʪʣʦʞʝʥʠʷ ʦʪ ʚʝʨʭʥʝ-ʨʠʬʝʡʩʢʦʡ ʵʨʘʪʝʤʳ ʜʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʐʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ ʧʦʣʴʟʫʶʪʩʷ ʤʘʛʤʘʪʠʯʝʩʢʠʝ 

ʧʦʨʦʜʳ. ʇʦ ʩʪʝʧʝʥʠ ʤʝʪʘʤʦʨʬʠʟʤʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʠʬʝʡ-ʚʝʥʜ-ʢʝʤʙʨʠʡʩʢʠʝ 

ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʦʪʣʦʞʝʥʠʷ, ʧʨʝʪʝʨʧʝʚʰʠʝ ʘʤʬʠʙʦʣʠʪʦʚʫʶ ʩʪʘʜʠʶ 

ʤʝʪʘʤʦʨʬʠʟʤʘ, ʠ ʦʨʜʦʚʠʢ-ʪʨʠʘʩʦʚʳʝ, ʦʪʥʦʩʠʤʳʝ ʢ ʟʝʣʝʥʦʢʘʤʝʥʥʦʡ ʩʪʘʜʠʠ 

ʤʝʪʘʤʦʨʬʠʟʤʘ. ʇʨʦʚʝʜʝʥʥʳʡ ʧʘʣʝʦʚʫʣʢʘʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ 

ʮʝʣʫʶ ʩʝʨʠʶ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ. ɺʦʟʨʘʩʪʥʦʡ ʜʠʘʧʘʟʦʥ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʠ ʠʥʪʨʫʟʠʚʥʳʝ 

ʜʠʬʬʝʨʝʥʮʠʘʪʳ, ʜʚʫʭ ʵʪʘʧʦʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʤʘʛʤʘʪʠʟʘ. ʄʘʛʤʘʪʠʯʝʩʢʠʝ 

ʧʦʨʦʜʳ ʧʘʣʝʦʚʫʣʢʘʥʦʚ ʦʪʚʝʯʘʶʪ ʝʜʠʥʦʡ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʠʯʝʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ. 

ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʤʘʛʤʘʪʠʟʤʘ ʷʚʣʷʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʦʤʦʣʘʞʠʚʘʥʠʷ ʚʦʟʨʘʩʪʘ 

ʚʫʣʢʘʥʦʚ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ. ɼʣʷ ʚʩʝʭ ʚʫʣʢʘʥʦʚ ʚʳʷʚʣʝʥʘ ʝʜʠʥʘʷ ʛʦʤʦʜʨʦʤʥʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ, ʦʪ ʙʘʟʘʣʴʪʦʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʥʘ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʘʭ, 

ʜʦ ʩʪʨʘʪʦʚʫʣʢʘʥʦʚ ʨʠʦʣʠʪ-ʜʘʮʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ. ɼʣʷ ʚʫʣʢʘʥʦʚ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ 

ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ʭʘʨʘʢʪʝʨʥʦ ʦʪʩʫʪʩʪʚʠʝ ʢʨʫʧʥʳʭ ʧʦ 

ʧʣʦʱʘʜʠ ʣʦʧʦʣʠʪʦʚ. 

ʇʦʜ ʧʘʣʝʦʚʫʣʢʘʥʘʤʠ [1,3] ʘʚʪʦʨʳ ʧʦʥʠʤʘʶʪ ʢʨʫʧʥʫʶ ʚʫʣʢʘʥʠʯʝʩʢʫʶ 

ʩʪʨʫʢʪʫʨʫ, ʩʣʦʞʝʥʥʫʶ ʧʨʦʜʫʢʪʘʤʠ ʝʜʠʥʦʛʦ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ [4]. ɺʫʣʢʘʥʳ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ çʩʢʣʘʜʯʘʪʳʭè ʧʦʷʩʦʚ ʚ 
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ʦʙʣʘʩʪʷʭ ʘʢʪʠʚʥʦʛʦ ʤʘʛʤʘʪʠʟʤʘ. ʂ ʥʠʤ ʧʨʠʫʨʦʯʝʥʳ ʤʥʦʛʠʝ ʧʦʣʝʟʥʳʝ 

ʠʩʢʦʧʘʝʤʳʝ. 

ʄʥʦʛʦʣʝʪʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʇʦʣʷʨʥʦʛʦ ʋʨʘʣʘ ʧʦʟʚʦʣʠʣʠ 

ʧʨʝʜʣʦʞʠʪʴ ʢʦʥʮʝʧʮʠʶ ʩʪʨʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʦʪ ɹʘʡʜʘʨʘʮʢʦʡ ʛʫʙʳ - ʥʘ ʩʝʚʝʨʝ, 

ʜʦ ʨʝʢʠ ɺʦʡʢʘʨ - ʥʘ ʶʛʝ. ʇʦʤʠʤʦ ʩʦʙʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʥʘʤʠ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ 

ʤʘʪʝʨʠʘʣʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ [2] ʠ ʧʨʦʚʝʜʝʥʦ 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʷ ʢʦʩʤʦʩʥʠʤʢʦʚ LandSat. ɺ ʮʝʣʦʤ, ʪʝʨʨʠʪʦʨʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʟʘʧʘʜʥʳʡ ʬʨʘʛʤʝʥʪ ʢʨʫʧʥʦʛʦ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʥʘʛʦʨʴʷ, ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʯʘʩʪʴ ʢʦʪʦʨʦʛʦ ʧʝʨʝʢʨʳʪʘ ʤʝʟʦʢʘʡʥʦʟʦʡʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. 

ɺʜʦʣʴ ʛʨʘʥʠʮʳ ʩ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʘʪʬʦʨʤʦʡ ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ 

ʧʦʣʴʟʫʶʪʩʷ ʚʫʣʢʘʥʦ-ʢʫʧʦʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʩʣʦʞʝʥʥʳʝ ʧʨʦʜʫʢʪʘʤʠ 

ʚʝʨʭʥʝʧʨʦʪʝʨʦʟʦʡʩʢʦ(R3-V)-ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ(C-O) ʚʦʟʨʘʩʪʘ. ʂ ʥʘʠʙʦʣʝʝ 

ʠʟʫʯʝʥʥʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʃʝʢʳʥ-ʊʘʣʴʙʝʡʩʢʫʶ ʠ ʉʝʙʫʪʘʪʩʢʫʶ ʚʫʣʢʘʥʠʯʝʩʢʠʝ 

ʩʪʨʫʢʪʫʨʳ. ʎʝʥʪʨ ʧʝʨʚʦʡ ʠʟ ʥʠʭ ʧʨʠʫʨʦʯʝʥ ʢ ʃʝʢʳʥ-ʊʘʣʴʙʝʡʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʠ,  

ʠ ʧʨʝʜʩʪʘʚʣʝʥ ʙʨʝʢʯʠʷʤʠ, ʧʦʪʦʢʘʤʠ ʣʘʚ ʠ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʤʠ ʪʝʣʘʤʠ ʦʪ 

ʦʩʥʦʚʥʦʛʦ ʜʦ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ. ʐʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʠʣʠʮʠʪʳ ʠʣʠ 

ʛʠʜʨʦʪʝʨʤʘʣʠʪʳ, ʦʪʥʦʩʠʤʳʝ ʢ ʭʦʡʜʳʰʦʨʩʢʦʡ ʩʚʠʪʝ (Vhd). ʇʨʦʜʫʢʪʳ 

ʩʢʣʦʥʦʚʦʡ ʬʘʮʠʠ, ʪʘʢʞʝ ʦʪ ʦʩʥʦʚʥʳʭ ʜʦ ʢʠʩʣʳʭ, ʚʳʜʝʣʝʥʳ ʚ ʦʙʲʝʤʝ 

ʦʯʝʥʳʨʪʩʢʦʡ (R3oļ) ʠ ʣʷʜʛʝʡʩʢʦʡ (R3ld) ʩʚʠʪ. ʇʨʦʜʫʢʪʳ ʫʜʘʣʝʥʥʦʡ ʬʘʮʠʠ 

ʨʘʟʚʠʪʠʷ ʩʣʦʞʝʥʳ ʩʫʱʝʩʪʚʝʥʥʦ ʦʩʘʜʦʯʥʳʤʠ S-D ʦʪʣʦʞʝʥʠʷʤʠ, ʦʪʥʝʩʝʥʥʳʝ ʢ 

ʭʦʨʦʪʩʢʦʡ, ʦʶʩʩʢʦʡ ʠ ʣʠʚʘʥʦʚʩʢʦʡ ʩʚʠʪʘʤ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ ʧʦʜʯʠʥʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʪʨʘʭʠʙʘʟʘʣʴʪʳ ʠ ʪʨʘʭʠʘʥʜʝʟʠʙʘʟʘʣʴʪʳ, ʨʘʟʚʠʪʳʝ ʚ ʩʨʝʜʥʝʤ 

ʪʝʯʝʥʠʠ ʅʷʨʤʘʷʭʘ. ɺ ʧʦʣʝ ʨʘʟʚʠʪʠʷ ʫʜʘʣʝʥʥʦʡ ʬʘʮʠʠ ʬʠʢʩʠʨʫʝʪʩʷ 

çʧʘʨʘʟʠʪʠʯʝʩʢʠʡè ʚʫʣʢʘʥ ʛ. ɽʜʫʥʝʡ. ʈʘʜʠʫʩ ʩʪʨʫʢʪʫʨʳ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʨʷʜʢʘ 100 ʢʤ. ʂ ʩʝʚʝʨʫ ʦʪ ʮʝʥʪʨʘʣʴʥʦʡ ʢʘʣʴʜʝʨʳ, ʜʠʘʤʝʪʨʦʤ 

~20 ʢʤ, ʃʝʢʳʥ-ʊʘʣʴʙʝʡʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʬʠʢʩʠʨʫʝʪʩʷ ʞʝʨʣʦ ʩʦʧʨʷʞʝʥʥʦʛʦ ʩ ʥʠʤ 

ʚʫʣʢʘʥʘ ʉʝʙʫʪʘʪʘ, ʞʝʨʣʦʚʘʷ ʬʘʮʠʷ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʪʣʦʞʝʥʠʷʤʠ, 

ʦʪʥʝʩʝʥʥʳʤʠ ʢ ʤʘʥʠʪʘʥʳʨʜʩʢʦʡ ʩʝʨʠʠ (C3-O1mt). ʉʢʣʦʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ 

ʦʪʥʝʩʝʥʳ ʢ ʩʷʥʛʫʨʩʢʦʡ ʩʚʠʪʝ (O1-2sn) ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʘʚʘʤʠ ʦʪ 

ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚ ʜʦ ʜʘʮʠʪʦʚ ʠ ʠʭ ʪʫʬʘʤʠ. ʇʨʦʜʫʢʪʳ ʫʜʘʣʝʥʥʦʡ ʬʘʮʠʷ 

ʘʥʘʣʦʛʠʯʥʳ ʃʝʢʳʥ-ʊʘʣʴʙʝʡʩʢʦʤʫ ʚʫʣʢʘʥʫ. ɾʝʨʣʘ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʫʣʢʘʥʦʚ 

ʬʠʢʩʠʨʫʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ ʤʘʛʥʠʪʥʳʤʠ ʤʘʢʩʠʤʫʤʘʤʠ, ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʤʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ ʤʠʥʠʤʫʤʘʤʠ. 

ʂ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ʃʝʢʳʥ-ʊʘʣʴʙʝʡʩʢʦʛʦ ʩʪʨʘʪʦʚʫʣʢʘʥʘ, ʠ ʯʘʩʪʠʯʥʦ 

ʧʝʨʝʢʨʳʚʘʷ ʝʛʦ, ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʑʫʯʴʠʥʩʢʠʡ ʧʦʣʝʦʚʫʣʢʘʥ. ɺʥʝʰʥʠʡ ʨʘʜʠʫʩ 

ʩʪʨʫʢʪʫʨʳ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 80 ʢʤ. ʆʙʣʘʩʪʴ ʨʘʟʚʠʪʠʷ ʞʝʨʣʦʚʳʭ ʬʘʮʠʡ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʝʞʜʫ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʝʤ ʨ. ʑʫʯʴʷ ʠ ʚʝʨʭʦʚʴʷʤʠ ʨ. ɽʥʟʘʨʘʷʭʘ, ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʪʣʦʞʝʥʠʷʤʠ O-S-D ʚʦʟʨʘʩʪʘ. ʉʢʣʦʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʦʷʚʣʝʥʳ 

ʬʨʘʛʤʝʥʪʘʨʥʦ ʠ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʠʢʨʦʜʠʘʙʘʟʘʤʠ ʪʫʬʘʤʠ, 

ʨʠʦʣʠʪʘʤʠ, ʙʘʟʘʣʴʪʘʤʠ, ʪʫʬʘʤʠ, ʨʠʦʣʠʪʘʤʠ ʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʩʣʘʥʮʘʤʠ O-S-

D ʚʦʟʨʘʩʪʘ. ʋʜʘʣʝʥʥʳʝ ʬʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʩʣʘʥʮʘʤʠ, 

ʛʥʝʡʩʦʚʠʜʥʳʤʠ ʪʫʬʦ-ʧʝʩʯʘʥʠʢʘʤʠ, ʢʚʘʨʮʠʪʦ-ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʣʠʥʟʘʤʠ ʤʨʘʤʦʨʦʚ 

ʠ ʢʚʘʨʮʠʪʦʚ ʥʷʨʦʚʝʡʩʢʦʡ R3nr, ʘ ʪʘʢʞʝ ʚʫʣʢʘʥʦʛʝʥʥʦ ʦʩʘʜʦʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ 

ʦʨʜʦʚʠʢʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʦʙʲʝʤʝ ʦʨʘʥʛʩʢʦʡ O1-2or, ʱʫʛʦʨʩʢʦʡ ʩʚʠʪ O2-3scg, ʘ 
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ʪʘʢʞʝ ʩʠʣʫʨʠʡʩʢʠʤʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ʆʙʣʘʩʪʴ 

ʨʘʟʚʠʪʠʷ ʫʜʘʣʝʥʥʦʡ ʬʘʮʠʠ ʢʘʨʪʠʨʫʝʪʩʷ ʣʠʰʴ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʩʪʨʫʢʪʫʨʳ, ʘ 

ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ, ʚʢʣʶʯʘʷ ʦʙʣʘʩʪʴ ʨʘʟʚʠʪʠʷ ʞʝʨʣʦʚʦʡ ʬʘʮʠʠ, ʧʝʨʝʢʨʳʪʘ ʤʝʟʦ-

ʢʘʡʥʦʟʦʡʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ (J-K). ɿʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʩʪʨʫʢʪʫʨʳ 

(ʩʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʵʨʦʟʠʦʥʥʦʛʦ ʩʨʝʟʘ) ʟʘʥʠʤʘʶʪ ʠʥʪʨʫʟʠʚʥʳʝ 

ʜʝʬʬʝʨʝʥʮʠʘʪʳ ʦʪ ʫʣʴʪʨʘʦʩʥʦʚʥʳʭ ʧʦʨʦʜ ʜʦ ʛʨʘʥʠʪʦʚ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʥʘʤʠ 

ʚ ʢʘʯʝʩʪʚʝ ʧʣʫʪʦʛʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʑʫʯʴʠʥʩʢʦʛʦ ʧʘʣʝʦʚʫʣʢʘʥʘ. ɼʚʘ ʠʟ ʵʪʠʭ 

ʤʘʩʩʠʚʦʚ ʚʩʢʨʳʚʘʶʪʩʷ ʚ ʟʘʧʘʜʥʦʡ (ʉʳʫʤ-ʂʝʫ) ʠ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʩʪʨʫʢʪʫʨʳ, ʘ ʪʨʝʪʠʡ ï ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʩʪʨʫʢʪʫʨʳ ï ʚʳʷʚʣʷʝʪʩʷ ʧʦ 

ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ. ʉʘʤʘ ʩʪʨʫʢʪʫʨʘ ʭʦʨʦʰʦ ʚʳʷʚʣʷʝʪʩʷ ʚ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʧʦʣʷʭ. ɺ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʝʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʘʷ ʢʦʣʴʮʝʚʘʷ 

ʩʪʨʫʢʪʫʨʘ, ʜʠʘʤʝʪʨ ʢʦʪʦʨʦʡ ʩʦʚʧʘʜʘʝʪ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʵʨʦʟʠʦʥʥʳʤʠ 

ʛʨʘʥʠʮʘʤʠ ʚʫʣʢʘʥʘ. ɻʨʘʚʠʤʝʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʦʙʨʘʟʫʝʪ ʤʦʱʥʫʶ ʦʙʣʘʩʪʴ 

ʧʦʚʳʰʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʛʨʘʥʠʮʘʭ ʨʘʟʚʠʪʠʷ ʩʢʣʦʥʦʚʦʡ ʬʘʮʠʠ, ʘ ʧʨʠʞʝʨʣʦʚʦʡ 

ʬʘʮʠʠ ʦʪʚʝʯʘʝʪ ʣʦʢʘʣʴʥʳʡ ʦʚʘʣʴʥʳʡ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʤʠʥʠʤʫʤ, ʜʠʘʤʝʪʨʦʤ 

ʯʫʪʴ ʙʦʣʝʝ 10 ʢʤ. 

ʂ ʶʛʫ ʦʪ ʑʴʶʯʠʥʩʢʦʛʦ ʧʘʣʝʦʚʫʣʢʘʥʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʍʘʨʙʝʡʩʢʘʷ 

ʢʦʣʴʮʝʚʘʷ ʩʪʨʫʢʪʫʨʘ ʠ ʧʨʠʤʳʢʘʶʱʘʷ ʢ ʥʝʡ ʩ ʟʘʧʘʜʘ ɸʯʘʥʳʨʪʩʢʘʷ, 

ʘʩʩʦʮʠʠʨʫʝʤʳʝ ʥʘʤʠ ʩ ʬʨʘʛʤʝʥʪʘʤʠ ʜʚʫʭ ʢʨʫʧʥʳʭ ʧʘʣʝʦʚʫʣʢʘʥʦʚ, ʦʜʥʘ ʠʟ 

ʢʦʪʦʨʳʭ ï ʍʘʨʙʝʡʩʢʘʷ ï ʠʥʪʝʥʩʠʚʥʦ ʵʨʦʜʠʨʦʚʘʥʘ. ɽʱʝ ʶʞʥʝʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

ʢʨʫʧʥʳʡ ʉʦʙʴʩʢʠʡ ʧʘʣʝʦʚʫʣʢʘʥ. ɽʛʦ ʚʥʝʰʥʠʡ ʜʠʘʤʝʪʨ ʧʦʨʷʜʢʘ 130 ʢʤ. ʆʙʣʘʩʪʴ 

ʞʝʨʣʘ ʚʫʣʢʘʥʘ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʫʩʪʴʝ ʨʝʢʠ ʉʦʙʴ ʠ ʜʠʘʤʝʪʨ 

ʝʛʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 20 ʢʤ. ʂ ʩʦʞʘʣʝʥʠʶ, 4/5 ʩʪʨʫʢʪʫʨʳ ʧʝʨʝʢʨʳʪʦ ʦʪʣʦʞʝʥʠʷʤʠ 

ʶʨʳ ʠ ʤʝʣʘ. ɼʦʩʪʫʧʥʳʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʦʩʪʘʝʪʩʷ ʣʠʰʴ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ. 

ɿʜʝʩʴ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʢʦʤʧʣʝʢʩ ʠʥʪʨʫʟʠʚʥʳʭ ʧʦʨʦʜ ʈʘʡ-ʀʟʩʢʦʛʦ ʤʘʩʩʠʚʘ. ʂ 

ʟʘʧʘʜʫ ʦʪ ʥʝʛʦ ʢʘʨʪʠʨʫʶʪʩʷ ʬʨʘʛʤʝʥʪʳ ʩʢʣʦʥʦʚʳʭ ʬʘʮʠʡ, ʚ ʦʙʲʝʤʘʭ 

ʠʟʲʷʢʳʨʴʶʟʩʢʦʡ ʩʚʠʪʳ ʠ ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ O-S ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, 

ʤʦʱʥʦʩʪʴ ʧʦʣʦʩʳ ʥʝ ʧʨʝʚʳʰʘʝʪ 5 ʢʤ. ɽɦ ʝ ʟʘʧʘʜʥʝʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʪʝʨʨʠʛʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʦʪʥʦʩʠʤʳʝ ʥʘʤʠ ʢ 

ʬʘʮʠʷʤ ʫʜʘʣʝʥʥʦʡ ʟʦʥʳ ʧʘʣʝʦʚʫʣʢʘʥʘ. ɺ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʷʭ ʩʪʨʫʢʪʫʨʘ 

ʧʨʦʷʚʣʝʥʘ: ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʝʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʨʫʧʥʘʷ ʢʦʣʴʮʝʚʘʷ ʟʦʥʘ 

ʘʥʦʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʩʦʚʧʘʜʘʶʱʘʷ ʩ ʚʥʝʰʥʠʤʠ ʢʦʣʴʮʝʚʳʤʠ ʛʨʘʥʠʮʘʤʠ 

ʚʳʷʚʣʝʥʥʳʭ ʧʦ ʢʦʩʤʦʩʥʠʤʢʘʤ; ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʣʝ ʝʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʢʦʣʴʮʝʦʙʨʘʟʥʘʷ ʦʙʣʘʩʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ. ɺ ʧʨʝʜʝʣʘʭ 

ʧʘʣʝʦʚʫʣʢʘʥʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʪʨʠ ʢʨʫʧʥʳʭ ʠʥʪʨʫʟʠʚʥʳʭ ʤʘʩʩʠʚ ï ʈʘʡ-ʀʟʩʢʠʡ, 

ʚʳʪʷʥʫʪʳʡ ʚ ʩʫʙʤʝʨʝʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ 

ʜʝʬʬʝʨʝʥʮʠʘʪʘʤʠ ʦʪ ʫʣʴʪʨʘʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ ʜʦ ʢʠʩʣʦʛʦ; ʥʘ ʟʘʧʘʜʝ ï ʵʪʦ 

ʢʦʤʧʣʝʢʩ ʛʘʙʙʨʦ-ʛʨʘʥʠʪʥʦʛʦ ʩʦʩʪʘʚʘ; ʠ ʪʨʝʪʠʡ ʤʘʩʩʠʚ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ, 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʩʪʨʫʢʪʫʨʳ, ʚʳʪʷʥʫʪʳʡ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʛʨʘʥʠʮ ʤʘʩʩʠʚʦʚ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʣʠʰʴ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ 

ʤʝʪʦʜʘʤʠ. ʀʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʠ ʤʘʛʥʠʪʥʳʝ 

ʘʥʦʤʘʣʠʠ. 
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ʢʨʝʤʥʠʩʪʳʝ ʧʦʨʦʜʳ ï ʨʘʟʣʠʯʥʳʝ ʧʦ ʨʘʟʤʝʨʫ ʞʝʣʚʘʢʠ ʢʨʝʤʥʝʡ, ʧʨʦʩʣʦʠ ʠ 

ʧʨʦʧʣʘʩʪʢʠ ʢʨʝʤʥʝʡ, ʘ ʪʘʢʞʝ ʢʨʝʤʥʠʩʪʳʝ ʠʟʚʝʩʪʥʷʢʠ. ʇʨʦʠʩʭʦʞʜʝʥʠʝ 

ʢʨʝʤʥʠʩʪʳʭ ʧʦʨʦʜ ʚ ʩʦʩʪʘʚʝ ʦʩʘʜʦʯʥʦʛʦ ʨʘʟʨʝʟʘ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʥʳʤ:  

ʘ) ʂʨʝʤʥʠ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʟʘ ʩʯʝʪ ʤʘʪʝʨʠʘʣʘ ʢʠʩʣʳʭ ʪʫʬʦʚ, ʥʘʧʨʠʤʝʨ, 

ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʩʪʝʢʣʘ. ʇʨʠ ʵʪʦʤ ʩʨʝʜʘ ʦʙʨʘʟʦʚʘʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ 

ʥʠʟʢʦʫʛʣʝʨʦʜʥʦʡ ʠ ʜʦʣʞʥʳ ʦʪʩʫʪʩʪʚʦʚʘʪʴ Al, Na ʠ K ʪʦʣʴʢʦ ʪʦʛʜʘ ʙʫʜʝʪ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʫʩʪʦʡʯʠʚʳʡ ʢʨʝʤʥʠʩʪʳʡ ʢʦʤʧʦʥʝʥʪ [3].  

ʙ) ʂʨʝʤʥʠ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʟʘ ʩʯʝʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʨʝʤʥʝʟʝʤʘ ʠ 

ʝʛʦ ʧʦʩʣʝʜʫʶʱʝʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʚʠʜʝ ʢʦʥʢʨʝʮʠʡ. ʇʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʚʤʝʱʘʶʱʠʤ ʧʦʨʦʜʘʤ ʢʨʝʤʥʠ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʪʝʣʘʤʠ 

ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʍʘʨʘʢʪʝʨʥʘ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴ ʟʘʤʝʱʝʥʠʷ 

ʢʨʝʤʥʷʤʠ ʫʯʘʩʪʢʦʚ ʧʦʨʦʜʳ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʪʨʦʝʥʠʝʤ (ʩʦʩʪʘʚʦʤ, ʧʣʦʪʥʦʩʪʴʶ, 

ʧʦʨʠʩʪʦʩʪʴʶ ʠ ʪ.ʜ.), ʯʪʦ ʭʦʨʦʰʦ ʦʙʲʷʩʥʠʤʦ ʩ ʫʯʝʪʦʤ ʠʜʝʡ ɻ.ʃ. ʇʦʩʧʝʣʦʚʘ ʦ 

ʨʦʣʠ ʧʨʦʮʝʩʩʦʚ "ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʨʦʤʘʯʠʚʘʥʠʷ" ʧʨʠ ʧʨʦʮʝʩʩʘʭ ʤʝʪʘʩʦʤʘʪʦʟʘ 

[2]. 

ʚ) ʂʨʝʤʥʠ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʟʘ ʩʯʝʪ ʦʩʪʘʪʢʦʚ ʦʨʛʘʥʠʟʤʦʚ ʩ ʢʨʝʤʥʝʚʳʤ 

ʩʢʝʣʝʪʦʤ: ʨʘʜʠʦʣʷʨʠʡ, ʛʫʙʦʢ, ʜʠʘʪʦʤʝʡ. ʇʦʩʣʝ ʛʠʙʝʣʠ ʞʠʚʦʪʥʳʭ ʢʨʝʤʥʠʩʪʳʡ 

ʩʢʝʣʝʪ ʨʘʩʪʚʦʨʷʣʩʷ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʣʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʠʩʭʦʜʠʣʦ 

ʥʘʢʦʧʣʝʥʠʝ ʚʝʱʝʩʪʚʘ ʠ ʜʘʣʴʥʝʡʰʝʝ ʝʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʭʠʤʠʯʝʩʢʦʝ 

ʩʦʝʜʠʥʝʥʠʝ. ʇʨʠ ʵʪʦʤ ʜʦʣʞʥʳ ʙʳʣʠ ʩʦʙʣʶʜʘʪʴʩʷ ʦʩʦʙʳʝ ʛʝʦʭʠʤʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ. 

ʅʘʤʠ ʙʳʣ ʜʝʪʘʣʴʥʦ ʠʟʫʯʝʥ ʠ ʦʧʨʦʙʦʚʘʥ ʨʘʟʨʝʟ ʧʦʛʨʘʥʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʩʝʥʦʤʘʥʘ-ʪʫʨʦʥʘ, ʨʘʟʚʠʪʳʡ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ʛ. ʉʝʣʴʙʫʭʨʘ [1]. ɿʜʝʩʴ ʩʥʠʟʫ 

ʚʚʝʨʭ ʦʙʥʘʞʘʶʪʩʷ: 

1. ʂʦʨʠʯʥʝʚʘʪʦ- ʠ ʞʝʣʪʦʚʘʪʦ-ʩʝʨʳʝ ʩʣʦʠʩʪʳʝ ʤʝʨʛʝʣʠ, ʧʝʨʝʩʣʘʠʚʘʶʱʠʝʩʷ ʩ 

ʞʝʣʪʦʚʘʪʦ-ʩʝʨʦʡ ʠʟʚʝʩʪʢʦʚʦʡ ʛʣʠʥʦʡ. 0,25 ʤ (ʚʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ). 

2. ʉʚʝʪʣʦ-ʩʝʨʳʡ ʠʣʠʩʪʳʡ ʤʘʩʩʠʚʥʳʡ ʠʟʚʝʩʪʥʷʢ. 0,15 ʤ. 

3. ʉʚʝʪʣʦ-ʩʝʨʳʡ ʠ ʞʝʣʪʦʚʘʪʦ-ʩʝʨʳʡ ʛʣʠʥʠʩʪʳʡ ʠʟʚʝʩʪʥʷʢ. 0,33 ʤ. 

4. ʉʚʝʪʣʦ-ʩʝʨʳʡ ʠ ʙʝʣʳʡ ʩʣʦʠʩʪʳʡ ʠʟʚʝʩʪʥʷʢ. 0,1 ʤ. 

5. ʉʚʝʪʣʦ-ʩʝʨʳʡ ʠ ʞʝʣʪʦʚʘʪʦ-ʩʝʨʳʡ ʛʣʠʥʠʩʪʳʡ ʠʟʚʝʩʪʥʷʢ. 0, 16 ʤ. 

6. ɹʝʣʳʡ ʤʘʩʩʠʚʥʳʡ ʠʟʚʝʩʪʥʷʢ. 0,28 ʤ. 
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7. ʉʚʝʪʣʦ-ʩʝʨʳʡ ʪʦʥʢʦʩʣʦʠʩʪʳʡ ʛʣʠʥʠʩʪʳʡ ʠʟʚʝʩʪʥʷʢ. 0, 1 ʤ. 

8. ʉʚʝʪʣʦ-ʩʝʨʳʡ ʠ ʙʝʣʳʡ ʤʘʩʩʠʚʥʳʡ ʠʟʚʝʩʪʥʷʢ. 0,3 ʤ. 

9. ʉʚʝʪʣʦ-ʩʝʨʳʡ ʛʣʠʥʠʩʪʳʡ ʠʟʚʝʩʪʥʷʢ. 0,05 ʤ. 

10.  ʉʚʝʪʣʦ-ʩʝʨʳʡ ʠ ʙʝʣʳʡ ʤʘʩʩʠʚʥʳʡ ʠʟʚʝʩʪʥʷʢ. 0,18 ʤ. 

11.  ɾʝʣʪʦʚʘʪʦ-ʩʝʨʳʡ ʠ ʩʝʨʳʡ ʛʣʠʥʠʩʪʳʡ ʠʟʚʝʩʪʥʷʢ. 0, 12 ʤ. 

12.  ʉʚʝʪʣʦ-ʩʝʨʳʡ ʠ ʞʝʣʪʦʚʘʪʦ-ʩʝʨʳʡ ʤʘʩʩʠʚʥʳʡ ʠʟʚʝʩʪʥʷʢ. 0,3 ʤ. 

13.  ʉʚʝʪʣʳʡ ʞʝʣʪʦʚʘʪʦ-ʩʝʨʳʡ ʩʣʦʠʩʪʳʡ ʛʣʠʥʠʩʪʳʡ ʠʟʚʝʩʪʥʷʢ. 0,2 ʤ. 

14.  ʀʟʚʝʩʪʥʷʢʠ ʛʣʠʥʠʩʪʳʝ ʩʚʝʪʣʦ-ʩʝʨʳʝ ʠ ʪʝʤʥʦ ʩʝʨʳʝ ʩ ʫʛʣʠʩʪʳʤ ʜʝʪʨʠʪʦʤ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʷʭ ʥʘʧʣʘʩʪʦʚʘʥʠʷ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʙʳʣʠ ʚʩʪʨʝʯʝʥʳ ʨʘʜʠʦʣʷʨʠʠ. 

0,25 ʤ. 

15.  ɾʝʣʪʦʚʘʪʦ-ʩʝʨʳʝ ʛʣʠʥʠʩʪʳʝ ʠʟʚʝʩʪʥʷʢʠ ʩʦ ʩʪʷʞʝʥʠʷʤʠ ʧʠʨʠʪʘ. 0,16 ʤ. 

16.  ʉʚʝʪʣʦ-ʩʝʨʳʡ ʠ ʙʝʣʳʡ ʠʟʚʝʩʪʥʷʢ. 0,1 ʤ. 

17.  ɹʝʣʳʡ ʠ ʩʚʝʪʣʦ-ʩʝʨʳʡ ʤʘʩʩʠʚʥʳʡ ʠʟʚʝʩʪʥʷʢ ʩ ʧʣʘʩʪʦʚʳʤ ʦʢʨʝʤʥʝʥʠʝʤ. ɺ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʣʦʷ ʙʳʣʠ ʚʩʪʨʝʯʝʥʳ ʨʘʜʠʦʣʷʨʠʠ. 0, 25 ï 0,3 ʤ. 

18.  ʉʚʝʪʣʦ-ʩʝʨʳʡ ʠ ʩʝʨʳʡ ʪʦʥʢʦʧʣʠʪʯʘʪʳʡ ʛʣʠʥʠʩʪʳʡ ʠʟʚʝʩʪʥʷʢ. 0,4 ʤ. 

19.  ɹʝʣʳʡ ʠʟʚʝʩʪʥʷʢ, ʧʣʦʪʥʳʡ, ʥʝʷʩʥʦʧʣʠʪʯʘʪʳʡ. 0,1 ʤ. 

20.  ʉʚʝʪʣʦ-ʞʝʣʪʦʚʘʪʦ-ʩʝʨʳʡ ʪʦʥʢʦʧʣʠʪʯʘʪʳʡ ʛʣʠʥʠʩʪʳʡ ʠʟʚʝʩʪʥʷʢ. 0,4 ʤ. 

21.  ʉʚʝʪʣʦ-ʩʝʨʳʡ ʠ ʙʝʣʳʡ ʤʘʩʩʠʚʥʳʡ ʠʟʚʝʩʪʥʷʢ. 0,35 ʤ. 

ʉʣʦʠ 1-13 ʵʪʦʛʦ ʨʘʟʨʝʟʘ ʦʪʥʦʩʷʪʩʷ ʢ ʚʝʨʭʥʝʤʫ ʩʝʥʦʤʘʥʘ, ʛʨʘʥʠʮʘ ʩʝʥʦʤʘʥʘ 

ʠ ʪʫʨʦʥʘ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʩʣʦʶ 14. ʉʣʦʠ 15-21 ï ʥʠʞʥʠʡ ʪʫʨʦʥ [4]. ɺ ʦʙʨʘʟʮʝ, 

ʦʪʦʙʨʘʥʥʦʤ ʠʟ ʩʣʦʷ 17 ʙʳʣʠ ʥʘʡʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʨʘʜʠʦʣʷʨʠʡ: 

1.Stichomitra insiguis (Squinabol, 1904) 2. Stichomitra lommunis (Squinabol, 1903) 

3. Pessagnobrachia tabianii (Squinabol, 1914) 4. Dactyliodiscus longispinus 

(Squinabol, 1904) 5. Cavaspongia enganea (Squinabol, 1904) 6. Halesium sexngulum 

(Pessagno, 1971) 7. Patellula coronatʘ (Tumanda, 1989) 8. Crucella aster (Lipman, 

1952) 9. Xitus spicrelarius (Aliev, 1965). ʈʘʜʠʦʣʷʨʠʠ ʠʤʝʶʪ ʭʦʨʦʰʫʶ 

ʩʦʭʨʘʥʥʦʩʪʴ: ʢʨʝʤʥʠʩʪʦʝ ʚʝʱʝʩʪʚʦ ʨʘʢʦʚʠʥ ʥʝ ʟʘʤʝʱʝʥʦ ʠ ʥʝ ʨʘʩʪʚʦʨʝʥʦ. 

ʉʧʠʢʫʣʳ ʛʫʙʦʢ ʨʝʜʢʠ, ʜʠʘʪʦʤʝʡ ʥʝʪ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʜʠʦʣʷʨʠʠ ʙʳʣʠ 

ʦʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʙʠʦʛʝʥʥʦʛʦ ʢʨʝʤʥʝʟʝʤʘ. ɺ ʜʨʫʛʠʭ ʩʣʦʷʭ ʨʘʜʠʦʣʷʨʠʠ 

ʪʘʢʞʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ, ʦʜʥʘʢʦ ʦʥʠ ʟʘʤʝʱʝʥʳ ʣʠʙʦ ʢʘʨʙʦʥʘʪʦʤ,  ʣʠʙʦ 

ʧʠʨʠʪʦʤ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʢʠʩʣʝʥʥʦʤ ʜʦ ʣʠʤʦʥʠʪʘ. ʈʘʜʠʦʣʷʨʠʠ ʭʦʨʦʰʝʡ 

ʩʦʭʨʘʥʥʦʩʪʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʪʝʭ ʩʣʦʷʭ, ʛʜʝ ʦʙʨʘʟʫʶʪʩʷ ʢʨʝʤʥʠ, ʪʦ ʝʩʪʴ ʪʘʤ, ʛʜʝ 

ʧʨʦʠʩʭʦʜʠʪ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʢʨʝʤʥʝʟʝʤʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ʂʨʝʤʥʝʟʝʤ ʚ ʨʘʟʨʝʟʝ ʩʝʣʴʙʫʭʨʠʥʩʢʦʡ ʩʚʠʪʳ ʠʤʝʝʪ ʧʝʨʚʠʯʥʦ ʦʨʛʘʥʦʛʝʥʥʫʶ 
ʧʨʠʨʦʜʫ ʠ ʦʙʨʘʟʦʚʘʣʩʷ ʟʘ ʩʯʝʪ ʥʘʢʦʧʣʝʥʠʷ ʨʘʢʦʚʠʥ ʨʘʜʠʦʣʷʨʠʡ. 

2. ɺ ʭʦʜʝ ʧʨʦʮʝʩʩʦʚ ʜʠʘʛʝʥʝʟʘ ʧʨʦʠʟʦʰʣʦ ʨʘʩʪʚʦʨʝʥʠʝ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʢʨʝʤʥʝʟʝʤʘ, ʩʦʧʨʦʚʦʞʜʘʚʰʝʝʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʢʨʝʤʥʝʚʳʭ ʩʪʷʞʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʠʟʙʠʨʘʪʝʣʴʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ ʚ ʥʘʠʙʦʣʝʝ ʤʘʩʩʠʚʥʳʭ ʨʘʟʥʦʩʪʷʭ 

ʠʟʚʝʩʪʥʷʢʦʚ.  
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Mountains // Paleontological Journal, V. 38, No 4, pp. 325-456. 

 

ɻɾɽʃʔʉʂʀʁ ʗʈʋʉ ʂɸʂ ʇʆɼʈɸɿɼɽʃɽʅʀɽ ʄɽɾɼʋʅɸʈʆɼʅʆʁ 

ʉʊʈɸʊʀɻʈɸʌʀʏɽʉʂʆʁ ʐʂɸʃʓ ɺ ʈɸɿʈɽɿɸʍ ɽɺʈʆʇɽʁʉʂʆʁ ʏɸʉʊʀ 

ʈʆʉʉʀʀ (ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʫʯʝʥʠʷ ʬʫʟʫʣʠʥʠʜ) 

ʊ.ʅ. ʀʩʘʢʦʚʘ (ɻʀʅ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ) 

 

ʊʝʨʤʠʥʘʣʴʥʳʤ ʷʨʫʩʦʤ ʧʝʥʩʠʣʴʚʘʥʩʢʦʡ ʧʦʜʩʠʩʪʝʤʳ ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʰʢʘʣʳ (ʄʉʐ) ʧʨʠʥʷʪ ʛʞʝʣʴʩʢʠʡ 

ʷʨʫʩ (Gradstein et al., 2004) ï ʷʨʫʩ ʨʦʩʩʠʡʩʢʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʤʦʨʩʢʦʛʦ 

ʢʘʨʙʦʥʘ. ɺ ʈʦʩʩʠʡʩʢʦʡ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʰʢʘʣʝ ʛʞʝʣʴʩʢʠʡ ʷʨʫʩ ʷʚʣʷʝʪʩʷ 

ʪʝʨʤʠʥʘʣʴʥʳʤ ʷʨʫʩʦʤ ʚʝʨʭʥʝʛʦ ʦʪʜʝʣʘ ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʕʪʦʪ ʷʨʫʩ 

ʦʪʥʦʩʠʪʩʷ ʢ ʨʷʜʫ ʷʨʫʩʦʚ ʄʉʐ, ʜʣʷ ʢʦʪʦʨʳʭ ʫʞʝ ʧʨʠʥʷʪʳ ʤʘʨʢʝʨʳ ʠʭ ʥʠʞʥʠʭ 

ʛʨʘʥʠʮ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʙʲʝʤʘ ʛʞʝʣʴʩʢʦʛʦ ʷʨʫʩʘ 

ʢʘʢ ʛʣʦʙʘʣʴʥʦʛʦ ʩʪʨʘʪʦʥʘ ʄʉʐ, ʚʳʙʨʘʥʳ ʙʠʦʤʘʨʢʝʨʳ ʩʨʝʜʠ ʢʦʥʦʜʦʥʪʦʚ. 

ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʛʞʝʣʴʩʢʦʛʦ ʷʨʫʩʘ ʧʨʠʥʷʪʘ ʥʘ ʫʨʦʚʥʝ ʧʝʨʚʦʛʦ ʧʦʷʚʣʝʥʠʷ 

ʢʦʥʦʜʦʥʪʦʚʦʛʦ ʚʠʜʘ Idiognathodus simulator (Ellison) (Heckel et al., 2008). 

ɺʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʷʨʫʩʘ, ʷʚʣʷʷʩʴ ʚ ʪʦʞʝ ʚʨʝʤʷ ʨʫʙʝʞʦʤ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʡ ʠ ʧʝʨʤʩʢʦʡ ʩʠʩʪʝʤ, ʦʛʨʘʥʠʯʠʚʘʝʪ ʦʙʲʝʤ ʷʨʫʩʘ ʫʨʦʚʥʝʤ 

ʧʦʷʚʣʝʥʠʷ ʜʨʫʛʦʛʦ ʢʦʥʦʜʦʥʪʦʚʦʛʦ ʚʠʜʘ-ʤʘʨʢʝʨʘ ï Streptognathodus isolatus 

Chermnykh, Ritter et Wardlow. ɼʣʷ ʢʦʨʨʝʣʷʮʠʠ ʛʨʘʥʠʮ ʛʞʝʣʴʩʢʦʛʦ ʷʨʫʩʘ ʥʘʨʷʜʫ 

ʩ ʢʦʥʦʜʦʥʪʘʤʠ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʬʫʟʫʣʠʥʠʜʳ. ɺ ʢʘʯʝʩʪʚʝ ʚʪʦʨʦʛʦ 

ʙʠʦʤʘʨʢʝʨʘ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʛʞʝʣʴʩʢʦʛʦ ʷʨʫʩʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʬʫʟʫʣʠʥʠʜʦʚʳʡ ʚʠʜ Rauserites rossicus (Schellwien), ʘ ʝʛʦ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʠʣʠ 

ʨʫʙʝʞʘ ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʡ ʠ ʧʝʨʤʩʢʦʡ ʩʠʩʪʝʤ ï Schwagerina vulgaris aktjubensis 

Scherbovich.  

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʛʞʝʣʴʩʢʠʡ ʷʨʫʩ ʠʩʪʦʨʠʯʝʩʢʠ ʙʳʣ ʚʳʜʝʣʝʥ ʉ.ʅ. 

ʅʠʢʠʪʠʥʳʤ ʥʘ ʶʞʥʦʤ ʢʨʳʣʝ ʄʦʩʢʦʚʩʢʦʡ ʩʠʥʝʢʣʠʟʳ ʚ ʢʘʨʙʦʥʘʪʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʟʚʠʪʠʷ ʚ ʵʪʠʭ ʦʪʣʦʞʝʥʠʷʭ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʙʨʘʭʠʦʧʦʜ. ʂʘʨʙʦʥʘʪʥʳʡ ʨʘʟʨʝʟ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʫ ʜ. ɻʞʝʣʴ, 

ʷʚʣʷʝʪʩʷ ʩʪʨʘʪʦʪʠʧʦʤ ʷʨʫʩʘ, ʭʦʪʷ ʚ ʵʪʦʤ ʨʘʟʨʝʟʝ ʦʙʥʘʞʘʝʪʩʷ ʪʦʣʴʢʦ ʥʠʞʥʷʷ 

ʯʘʩʪʴ ʷʨʫʩʘ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʧʦʣʥʘʷ ʣʠʪʦʣʦʛʠʯʝʩʢʘʷ ʠ ʬʘʫʥʠʩʪʠʯʝʩʢʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʵʪʦʛʦ ʨʘʟʨʝʟʘ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʤʘʪʝʨʠʘʣʘʭ VIII  

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʢʘʨʙʦʥʦʚʦʛʦ ʢʦʥʛʨʝʩʩʘ 1975ʛ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʦ 

ʧʝʨʝʠʟʫʯʝʥʠʝ ʵʪʦʛʦ ʨʘʟʨʝʟʘ ʠ ʧʨʠʚʝʜʝʥʦ ʧʦʩʣʦʡʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʥʝʤ 

ʤʠʢʨʦʬʘʫʥʳ ï ʢʦʥʦʜʦʥʪʦʚ ʠ ʬʫʟʫʣʠʥʠʜ, ʠ ʤʘʢʨʦʬʘʫʥʳ ï ʢʦʨʘʣʣʦʚ (Alekseev et 

al., 2009).  

ʌʫʟʫʣʠʥʠʜʘʤʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ (ʩʣʦʠ 4-8). ɺ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ (ʩʣʦʠ 1-3) ʬʫʟʫʣʠʥʠʜʳ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. ɺʳʷʚʣʝʥʦ 4 

ʫʨʦʚʥʷ ʩ ʬʫʟʫʣʠʥʠʜʘʤʠ. ɺʝʨʪʠʢʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʧʨʠʩʫʪʩʪʚʠʠ ʚ ʨʘʟʨʝʟʝ ʜʚʫʭ ʢʦʤʧʣʝʢʩʦʚ, ʩʤʝʥʷʶʱʠʭʩʷ ʦʜʥʦ ʜʨʫʛʠʤ ʚʚʝʨʭ ʧʦ 
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ʨʘʟʨʝʟʫ ʠ ʠʤʝʶʱʠʭ, ʚʝʨʦʷʪʥʦ, ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ. ʇʝʨʚʳʡ ʠʣʠ ʥʠʞʥʠʡ 

ʢʦʤʧʣʝʢʩ ʦʙʲʝʜʠʥʷʝʪ ʧʦʧʫʣʷʮʠʶ ʚʠʜʦʚ ʨʦʜʘ Quasifusulina, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ 

ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʦʩʦʙʝʡ ʠ ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʥʘʜ ʨʦʜʦʤ Rauserites. ɺ ʩʦʩʪʘʚʝ 

ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʧʨʝʜʝʣʝʥʳ Quasifusulina longissima (Moeller), Q. ultima 

(Kanmera), Q. eleganta (Schlykova),Q. ex gr. tenuissima (Schellwien), Rauserites 

postarcticus (Rauser), R. paraarcticus (Rauser), R.sp. (aff. rossicus Schellwien), ʘ 

ʪʘʢʞʝ Textularia sp. ʠ ʝʜʠʥʠʯʥʳʝ Ozawainella sp. (ex gr. angulata). 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʢʦʤʧʣʝʢʩ ʧʨʠʫʨʦʯʝʥ ʢ ʩʣʦʷʤ 4 ʠ 5, ʦʧʠʩʳʚʘʝʤʦʛʦ ʨʘʟʨʝʟʘ. 

ɺʪʦʨʦʡ ʠʣʠ ʚʝʨʭʥʠʡ ʢʦʤʧʣʝʢʩ ʦʙʲʝʜʠʥʷʝʪ ʧʦʧʫʣʷʮʠʶ ʨʦʜʘ Rauserites, ʚ 

ʢʦʪʦʨʦʡ ʘʙʩʦʣʶʪʥʦʡ ʜʦʤʠʥʘʥʪʦʡ ʷʚʣʷʝʪʩʷ ʚʠʜ Rauserites rossicus (Schellwien). 

ʕʪʘ ʧʦʧʫʣʷʮʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʪʣʦʞʝʥʠʷ ʩʣʦʷ 8. ʉʦʩʪʘʚ ʚʪʦʨʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʜʦʧʦʣʥʷʶʪ ʪʘʢʞʝ ʨʘʥʝʝ ʧʦʷʚʠʚʰʠʝʩʷ ʠ ʧʝʨʝʰʝʜʰʠʝ ʠʟ ʧʦʜʩʪʠʣʘʶʱʠʭ ʩʣʦʝʚ 

ʚʠʜʳ Rauserites postarcticus (Rauser) ʠ R. paraarcticus (Rauser). ɺ 

ʩʪʨʘʪʦʪʠʧʠʯʝʩʢʦʤ ʨʘʟʨʝʟʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʠʟʚʝʩʪʥʷʢʘʤʠ ʠ ʜʦʣʦʤʠʪʘʤʠ ʩ 

ʤʘʢʨʦ- ʠ ʤʠʢʨʦʬʘʫʥʦʡ, Rauserites rossicus (Schellwien) ʧʦʷʚʣʷʝʪʩʷ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 0,5 ʤ ʚʳʰʝ ʢʦʥʦʜʦʥʪʦʚʦʛʦ ʙʠʦʤʘʨʢʝʨʘ, ʪ.ʝ. ʧʝʨʚʳʭ 

Idiognathodus simulator (Ellison), ʬʠʢʩʠʨʫʶʱʠʭ ʛʨʘʥʠʮʫ ʛʣʦʙʘʣʴʥʦʛʦ 

ʛʞʝʣʴʩʢʦʛʦ ʷʨʫʩʘ ʢʘʢ ʩʪʨʘʪʦʥʘ ʄʉʐ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʪʨʘʪʦʪʠʧʠʯʝʩʢʦʤ 

ʨʘʟʨʝʟʝ ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʛʞʝʣʴʩʢʦʛʦ ʷʨʫʩʘ ʢʘʢ ʛʣʦʙʘʣʴʥʦʛʦ ʩʪʨʘʪʦʥʘ ʄʉʐ 

ʬʠʢʩʠʨʫʝʪʩʷ ʚʳʰʝ ʠʩʪʦʨʠʯʝʩʢʦʡ ʛʨʘʥʠʮʳ ʵʪʦʛʦ ʷʨʫʩʘ ʠ ʧʨʦʭʦʜʠʪ ʚ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʨʫʩʘʚʢʠʥʩʢʦʡ ʩʚʠʪʳ. ɺ ʪʠʧʦʚʦʤ ʨʘʟʨʝʟʝ ʛʞʝʣʴʩʢʦʛʦ ʷʨʫʩʘ, ʚʩʢʨʳʪʦʛʦ 

ʩʢʚʘʞʠʥʦʡ 7ʢ ʚʙʣʠʟʠ ʛ. ʅʦʛʠʥʩʢʘ, ʚ ʙʘʟʘʣʴʥʦʡ ʯʘʩʪʠ ʷʨʫʩʘ ʦʪʤʝʯʝʥʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʤʝʩʪʥʦʝ ʥʘʭʦʞʜʝʥʠʝ Rauserites rossicus  (Schellwien) ʠ 

Rauserites stuckenbergi (Raus.). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʟʨʝʟʝ ʩʢʚ.7ʢ ʛʨʘʥʠʮʘ 

ʛʣʦʙʘʣʴʥʦʛʦ ʛʞʝʣʴʩʢʦʛʦ ʷʨʫʩʘ ʧʦ ʬʫʟʫʣʠʥʠʜʘʤ ʩʦʚʤʝʱʘʝʪʩʷ ʩ ʥʠʞʥʝʡ ʛʨʘʥʠʮʝʡ 

ʟʦʥʳ Rauserites rossicus, R. stuckenbergi ʬʫʟʫʣʠʥʠʜʦʚʦʡ ʟʦʥʘʣʴʥʦʡ ʰʢʘʣʳ. ɺ 

ʛʠʧʦʩʪʨʘʪʦʪʠʧʝ ʛʞʝʣʴʩʢʦʛʦ ʷʨʫʩʘ ï ʨʘʟʨʝʟʝ ʗʙʣʦʥʦʚʳʡ ʆʚʨʘʛ ʥʘ ʉʘʤʘʨʩʢʦʡ 

ʃʫʢʝ ï ʧʝʨʚʦʝ ʧʦʷʚʣʝʥʠʝ ʥʝʪʠʧʠʯʥʳʭ Rauserites rossicus (Schellwien) ʠʟʚʝʩʪʥʦ 

ʝʱʝ ʚ ʦʪʣʦʞʝʥʠʷʭ ʚʝʨʭʥʝʡ ʟʦʥʳ ʢʘʩʠʤʦʚʩʢʦʛʦ ʷʨʫʩʘ. ʏʘʩʪʳʝ Rauserites rossicus 

(Schellwien) ʬʠʢʩʠʨʫʶʪʩʷ ʪʦʣʴʢʦ ʚ ʚʝʨʭʥʝʡ ʧʦʣʦʚʠʥʝ ʥʠʞʥʝʡ ʬʫʟʫʣʠʥʠʜʦʚʦʡ 

ʟʦʥʳ ʛʞʝʣʴʩʢʦʛʦ ʷʨʫʩʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʬʫʟʫʣʠʥʠʜʘʤ, ʠʩʧʦʣʴʟʫʷ 

ʬʫʟʫʣʠʥʠʜʦʚʳʡ ʚʠʜ Rauserites rossicus (Schellwien) ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʤʘʨʢʝʨʘ, ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʛʞʝʣʴʩʢʦʛʦ ʷʨʫʩʘ ʄʉʐ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠ 

ʢʦʨʨʝʣʠʨʫʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʥʠʞʥʝʡ ʟʦʥʳ Rauserites rossicus, Rauserites 

stuckenbergi ʬʫʟʫʣʠʥʠʜʦʚʦʡ ʰʢʘʣʳ ʛʞʝʣʴʩʢʦʛʦ ʷʨʫʩʘ ʪʠʧʦʚʦʡ ʤʝʩʪʥʦʩʪʠ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦ ʧʨʦʝʢʪʫ ʈʌʌʀ 09-05-00101. 
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ʉʊʈʋʂʊʋʈʅʆ-ʊɽʂʊʆʅʀʏɽʉʂʀɽ ʋʉʃʆɺʀʗ ʅɽʌʊɽɻɸɿʆʅʆʉʅʆʉʊʀ 

ʉʈɽɼʅɽʖʈʉʂʀʍ ʆʊʃʆɾɽʅʀʁ ʖɻʆ-ɿɸʇɸɼʅʆʁ ʏɸʉʊʀ 

ʇʈʀʂɸʉʇʀʁʉʂʆʁ ɺʇɸɼʀʅʓ 

ʉ.ʄ. ʂʘʣʷʛʠʥ (ɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ɸʩʪʨʘʭʘʥʴ, ʈʦʩʩʠʷ) 

 

ɹʦʣʴʰʫʶ ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʧʨʦʮʝʩʩʦʚ ʥʝʬʪʝʛʘʟʦʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʥʝʬʪʝʛʘʟʦʥʘʢʦʧʣʝʥʠʷ ʚ ʩʨʝʜʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ ʩʳʛʨʘʣʠ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ: ʨʘʟʚʠʪʠʝ 

ʩʦʣʷʥʦ-ʢʫʧʦʣʴʥʦʡ ʪʝʢʪʦʥʠʢʠ; ʥʘʣʠʯʠʝ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ; 

ʧʘʣʝʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠ ʨʝʞʠʤ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ. 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʥʘʜʩʦʣʝʚʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʟʜʝʩʴ ʤʦʱʥʦʡ ʪʦʣʱʠ ʩʫʣʴʬʘʪʥʦ-

ʛʘʣʦʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʢʫʥʛʫʨʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʦʷʚʣʝʥʠʝ 

ʩʦʣʷʥʦʛʦ ʪʝʢʪʦʛʝʥʝʟʘ. ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʦʥʘ ʧʨʦʷʚʠʣʘʩʴ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʨʝʛʠʦʥʘ, ʛʜʝ ʤʦʱʥʦʩʪʴ ʩʦʣʠ ʜʦʩʪʠʛʘʝʪ 2-3 ʢʤ. ʉʦʣʷʥʦ-ʢʫʧʦʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʟʜʝʩʴ ʥʦʩʠʪ ʷʯʝʠʩʪʳʡ ʭʘʨʘʢʪʝʨ, ʪ.ʝ. ʧʨʦʠʩʭʦʜʠʪ ʩʦʯʝʪʘʥʠʝ ʢʨʫʧʥʳʭ ʩʦʣʷʥʳʭ 

ʛʨʷʜ ʠ ʤʘʩʩʠʚʦʚ, ʩʦʝʜʠʥʝʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʩʦʣʷʥʳʤʠ ʧʝʨʝʰʝʡʢʘʤʠ, ʠ 

ʤʝʞʛʨʷʜʦʚʳʭ ʧʨʦʛʠʙʦʚ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʩʦʣʷʥʳʭ ʛʨʷʜ ʠ ʤʘʩʩʠʚʦʚ ʜʦʩʪʠʛʘʝʪ 100 

ʠ ʙʦʣʝʝ ʢʤ, ʘ ʰʠʨʠʥʘ ʠʭ - 15-25 ʢʤ. ʉʦʣʷʥʳʝ ʩʪʨʫʢʪʫʨʳ ʠʤʝʶʪ ʩʣʦʞʥʦʝ 

ʩʪʨʦʝʥʠʝ (ʠʟʦʤʝʪʨʠʯʝʩʢʫʶ ʬʦʨʤʫ, ʙʦʣʴʰʫʶ ʢʨʫʪʠʟʥʫ ʩʢʣʦʥʦʚ, ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʯʠʩʣʦ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʠ ʜʨ.).  

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ ʷʚʣʷʝʪʩʷ ʩʨʝʜʥʝʶʨʩʢʠʡ ʢʦʤʧʣʝʢʩ. ɺ ʝʛʦ ʩʦʩʪʘʚʝ ʯʸʪʢʦ 

ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʜʚʝ ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʧʘʯʢʠ ʧʦʨʦʜ: ʥʠʞʥʷʷ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʘʷ 

ʠ ʚʝʨʭʥʷʷ ʛʣʠʥʠʩʪʘʷ. ʇʝʨʚʘʷ ʧʘʯʢʘ ʨʘʟʚʠʪʘ ʥʝ ʧʦʚʩʝʤʝʩʪʥʦ. ʉ ʶʛʘ ʝʸ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʦʛʨʘʥʠʯʝʥʦ ʙʦʨʪʦʚʦʡ ʯʘʩʪʴʶ ʇʨʠʢʘʩʧʠʡʩʢʦʡ 

ʚʧʘʜʠʥʳ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʚʳʢʣʠʥʠʚʘʥʠʝ ʧʦʨʦʜ. ʕʪʘ ʧʘʯʢʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ 

ʶʨʩʢʠʤ ʨʝʟʝʨʚʫʘʨʦʤ ʜʣʷ ʥʝʬʪʠ ʠ ʛʘʟʘ. ʉ ʥʝʡ ʩʚʷʟʘʥʳ ɹʝʰʢʫʣʴʩʢʦʝ ʠ 

ɺʝʨʙʣʶʞʴʝ ʥʝʬʪʷʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʆʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʭʦʨʦʰʠʤʠ 

ʢʦʣʣʝʢʪʦʨʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʧʦʨʠʩʪʦʩʪʴ - 27-29%, ʧʨʦʥʠʮʘʝʤʦʩʪʴ - 0,15-0,3 

ʤʢʤ
2
) ʧʨʠ ʤʦʱʥʦʩʪʠ 21-51 ʤ. ʉʦʣʷʥʦʡ ʪʝʢʪʦʛʝʥʝʟ ʦʙʫʩʣʦʚʠʣ ʦʩʦʙʝʥʥʦʩʪʠ 

ʟʘʣʝʛʘʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʨʘʟʣʠʯʥʫʶ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʫʶ ʧʦʣʥʦʪʫ 

ʩʨʝʜʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚ ʤʝʞʢʫʧʦʣʴʥʳʭ ʟʦʥʘʭ ʠ ʥʘ ʩʦʣʷʥʳʭ ʢʫʧʦʣʘʭ. 

ʅʘʠʙʦʣʴʰʘʷ ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʠ ʤʦʱʥʦʩʪʴ ʩʨʝʜʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʤʝʞʢʫʧʦʣʴʥʳʭ ʤʫʣʴʜ ʉʘʨʧʠʥʩʢʦʛʦ ʧʨʦʛʠʙʘ. ɿʜʝʩʴ ʛʣʫʙʠʥʘ 

ʟʘʣʝʛʘʥʠʷ ʩʨʝʜʥʝʡ ʶʨʳ ʢʦʣʝʙʣʝʪʩʷ ʦʪ -1600 ʜʦ -2500 ʤ, ʯʪʦ ʩʦʟʜʘʝʪ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʥʝʬʪʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʵʪʠʭ ʦʪʣʦʞʝʥʠʷʭ. [2] 

ʉ ʨʘʟʚʠʪʠʝʤ ʩʦʣʷʥʳʭ ʢʫʧʦʣʦʚ ʩʚʷʟʘʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʦʚʫʰʝʢ ʨʘʟʣʠʯʥʦʛʦ 

ʪʠʧʘ: ʘʥʪʠʢʣʠʥʘʣʴʥʳʝ ʧʦʣʥʦʛʦ ʢʦʥʪʫʨʘ, ʪʝʢʪʦʥʠʯʝʩʢʠ-ʵʢʨʘʥʠʨʦʚʘʥʥʳʝ, 

ʣʠʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ. 

ɺ ʨʘʡʦʥʘʭ ʨʘʟʚʠʪʠʷ ʩʦʣʷʥʦʡ ʪʝʢʪʦʥʠʢʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ ʥʘ 

ʨʘʟʤʝʱʝʥʠʝ ʟʘʣʝʞʝʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʦʢʘʟʘʣ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʩʦʣʷʥʦʡ ʪʝʢʪʦʛʝʥʝʟ. 

ʉʦʣʷʥʳʝ ʢʫʧʦʣʘ ʦʢʘʟʘʣʠ ʨʝʰʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ, 
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ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʫʰʝʥʠʝ ʣʦʚʫʰʝʢ ʥʝʬʪʠ ʠ ʛʘʟʘ. ʉ ʨʘʟʚʠʪʠʝʤ ʩʦʣʷʥʦʛʦ 

ʪʝʢʪʦʛʝʥʝʟʘ ʰʣʦ ʦʙʨʘʟʦʚʘʥʠʝ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚʙʣʠʟʠ ʩʦʣʷʥʳʭ ʛʨʷʜ 

ʠ ʢʫʧʦʣʦʚ. ʕʪʦ ʤʦʛʣʦ ʧʨʠʚʝʩʪʠ ʢʘʢ ʢ ʚʝʨʪʠʢʘʣʴʥʦʡ ʤʠʛʨʘʮʠʠ ʋɺ ʠʟ 

ʥʠʞʝʣʝʞʘʱʠʭ ʦʪʣʦʞʝʥʠʡ ʚ ʩʨʝʜʥʝʶʨʩʢʠʝ, ʪʘʢ ʠ ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʶ ʠ 

ʨʘʟʨʫʰʝʥʠʶ ʟʘʣʝʞʝʡ ʥʝʬʪʠ ʠ ʛʘʟʘ. ʇʦʵʪʦʤʫ ʟʘʣʝʞʠ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ 

ʩʨʝʜʥʝʶʨʩʢʦʤ ʢʦʤʧʣʝʢʩʝ ʤʦʛʣʠ ʦʙʨʘʟʦʚʘʪʴʩʷ ʢʘʢ ʟʘ ʩʯʸʪ ʩʦʙʩʪʚʝʥʥʦʛʦ 

ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʪʘʢ ʠ ʟʘ ʩʯʸʪ ʧʝʨʝʪʦʢʘ ʋɺ ʠʟ ʧʦʜʩʦʣʝʚʳʭ 

ʦʪʣʦʞʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ. [3] 

ʆʜʥʠʤ ʠʟ ʧʨʦʷʚʣʝʥʠʡ ʜʠʟʲʶʥʢʪʠʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʚʣʠʷʶʱʠʭ ʥʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʣʝʞʝʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʢʪʦʥʠʯʝʩʢʠ 

ʵʢʨʘʥʠʨʦʚʘʥʥʳʭ ʣʦʚʫʰʝʢ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʟʘʣʝʞʴ ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʟʙʠʪʘ ʥʘ ʨʷʜ ʧʨʠʧʦʜʥʷʪʳʭ ʠ ʦʧʫʱʝʥʥʳʭ ʙʣʦʢʦʚ ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʝʬʪʠ ʠ ʛʘʟʘ. ɺ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ 

ʧʨʠʤʝʨʘʤʠ ʪʘʢʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ʩʨʝʜʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ɺʝʨʙʣʶʞʴʝ ʥʝʬʪʷʥʦʝ.[4] 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʦʚʫʰʝʢ ʚ ʨʘʡʦʥʝ ʨʘʟʚʠʪʠʷ 

ʩʦʣʷʥʳʭ ʢʫʧʦʣʦʚ, ʟʘʣʝʞʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʥʠʭ ʤʦʛʣʠ ʠ ʥʝ ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʧʨʠʯʠʥʘʤ: ʣʦʚʫʰʢʘ ʨʘʩʧʦʣʦʞʝʥʘ ʟʘ ʧʨʝʜʝʣʘʤʠ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ; ʦʩʥʦʚʥʳʝ ʧʫʪʠ ʤʠʛʨʘʮʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʧʨʦʭʦʜʠʣʠ ʚ 

ʩʪʦʨʦʥʝ ʦʪ ʣʦʚʫʰʢʠ; ʥʝ ʥʘʯʘʣʘʩʴ ʦʩʥʦʚʥʘʷ ʤʠʛʨʘʮʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʚ ʩʚʷʟʠ ʩ 

ʥʝʙʦʣʴʰʠʤʠ ʛʣʫʙʠʥʘʤʠ ʧʦʛʨʫʞʝʥʠʷ ʥʝʬʪʝʛʘʟʦʧʨʦʠʟʚʦʜʷʱʠʭ ʢʦʤʧʣʝʢʩʦʚ. 

ʇʨʠʤʝʨʦʤ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʦʣʷʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ ʧʦ ʶʨʩʢʠʤ ʦʪʣʦʞʝʥʠʷʤ ʠʤʝʶʱʠʝ ʜʨʝʚʥʝʝ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʥʝ ʩʦʜʝʨʞʘʱʠʝ ʟʘʣʝʞʝʡ ʥʝʬʪʠ ʠ ʛʘʟʘ. 

ʉʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʟʘʣʝʞʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ 

ʤʦʛʣʠ ʙʳʪʴ ʨʘʟʨʫʰʝʥʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʦʟʜʳʤʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ 

ʣʦʚʫʰʢʘ ʙʳʣʘ ʚʳʚʝʜʝʥʘ ʠʟ-ʧʦʜ ʫʨʦʚʥʷ ʤʦʨʷ ʠ ʧʦʜʚʝʨʛʣʘʩʴ ʚʦʟʜʝʡʩʪʚʠʶ 

ʜʨʝʚʥʠʭ ʨʘʟʤʳʚʦʚ. ʊʘʢ, ʥʘ ɸʩʪʨʘʭʘʥʩʢʦʤ ʩʚʦʜʝ ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʥʠ ʦʜʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝʬʪʠ ʠ ʛʘʟʘ ʚ ʥʘʜʩʦʣʝʚʦʤ ʢʦʤʧʣʝʢʩʝ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʨʦʩʪʘ ʩʦʣʷʥʳʭ ʢʫʧʦʣʦʚ ʚ ʤʝʟʦ-ʢʘʡʥʦʟʦʡʩʢʦʝ ʚʨʝʤʷ ʙʳʣʠ ʨʘʟʨʫʰʝʥʳ 

ʣʦʚʫʰʢʠ ʚ ʪʨʠʘʩʦʚʳʭ, ʶʨʩʢʠʭ ʠ ʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ. [1] 

ʄʝʞʛʨʷʜʦʚʳʝ ʫʯʘʩʪʢʠ ʠ ʤʫʣʴʜʳ, ʦʙʨʘʤʣʸʥʥʳʝ ʩʦʣʷʥʳʤʠ ʛʨʷʜʘʤʠ, ʤʦʛʫʪ 

ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʥʘʠʙʦʣʝʝ ʦʙʲʸʤʥʳʝ ʣʦʚʫʰʢʠ ʣʠʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ 

ʪʠʧʘ ʵʢʨʘʥʠʨʫʝʤʳʝ ʩʦʣʴʶ. ʆʩʦʙʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʫʯʘʩʪʢʠ, 

ʦʙʨʘʱʸʥʥʳʝ ʦʪʢʨʳʪʦʡ (ʥʝ ʟʘʤʢʥʫʪʦʡ ʩʦʣʷʥʦʡ ʛʨʷʜʦʡ) ʯʘʩʪʴʶ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʛʣʫʙʦʢʦʧʦʛʨʫʞʝʥʥʳʭ ʟʦʥ. ɺʦʦʙʱʝ, ʦʩʦʙʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʨʦʣʴ ʩʦʦʪʥʦʰʝʥʠʷ 

ʩʦʣʷʥʳʭ ʛʨʷʜ ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʥʘʢʣʦʥʘ (ʧʦʛʨʫʞʝʥʠʷ) ʥʘʜʩʦʣʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ 

ʧʨʦʮʝʩʩʝ ʣʘʪʝʨʘʣʴʥʦʡ ʤʠʛʨʘʮʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʚʩʝ ʩʦʣʷʥʳʝ 

ʢʫʧʦʣʘ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʣʦʚʫʰʢʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʩʦʣʷʥʳʤ ʛʨʷʜʘʤ ʠ ʤʝʩʪʘʤ ʠʭ 

ʧʝʨʝʩʝʯʝʥʠʷ (ʩʦʯʣʝʥʝʥʠʷ).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʪʫʧʘʶʱʠʝ ʠʟ ʛʣʫʙʠʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʋɺ ʤʠʛʨʠʨʦʚʘʣʠ 

ʧʦ ʨʝʛʠʦʥʘʣʴʥʦʤʫ ʥʘʢʣʦʥʫ ʠ ʟʘʪʝʤ, ʢʘʢ ʧʦ ʦʜʥʦʤʫ ʠʟ ʚʝʨʦʷʪʥʳʭ ʧʫʪʝʡ, ʚʜʦʣʴ 

ʩʦʣʷʥʳʭ ʛʨʷʜ, ʩʢʘʧʣʠʚʘʷʩʴ ʚ ʩʪʨʫʢʪʫʨʥʳʭ ʬʦʨʤʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʣʷʥʳʤʠ 

ʢʫʧʦʣʘʤʠ, ʘ ʪʘʢʞʝ ʚ ʣʠʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʣʦʚʫʰʢʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 

ʧʫʪʷʭ ʤʠʛʨʘʮʠʠ ʋɺ. ʕʪʦ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʜʥʠʤ ʠʟ ʧʦʠʩʢʦʚʳʭ ʧʨʠʟʥʘʢʦʚ ʧʨʠ 
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ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʥʘ ʩʨʝʜʥʝʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʚ ʟʦʥʘʭ 

ʨʘʟʚʠʪʠʷ ʩʦʣʷʥʦʛʦ ʪʝʢʪʦʛʝʥʝʟʘ. 
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ʊɽʂʊʆʅʀʏɽʉʂʆɽ ʈɸʁʆʅʀʈʆɺɸʅʀɽ ʉɽɺɽʈʅʆʁ ɽɺʈɸɿʀʀ 

(ʵʚʦʣʶʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ) 

ɺ.ɹ. ʂʘʨʘʫʣʦʚ (ʈɻɻʈʋ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ) 

 

ʇʦʜ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʨʘʡʦʥʠʨʦʚʘʥʠʝʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʨʘʟʜʝʣʝʥʠʝ ʟʝʤʥʦʡ 

ʢʦʨʳ ʥʘ ʨʝʛʠʦʥʳ (ʦʙʣʘʩʪʠ), ʦʙʣʘʜʘʶʱʠʝ ʦʧʨʝʜʝʣʝʥʥʳʤ ʚʥʫʪʨʝʥʥʠʤ ʝʜʠʥʩʪʚʦʤ 

ʠ ʦʪʣʠʯʘʶʱʠʝʩʷ ʧʦ ʢʘʢʠʤ-ʪʦ ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʦʪ ʩʤʝʞʥʳʭ ʨʝʛʠʦʥʦʚ. 

ʕʪʠ ʨʝʛʠʦʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʟʝʤʥʦʡ ʢʦʨʳ, 

ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʨʘʟʤʝʨʘʤʠ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʦʩʪʘʚʘ ʠ ʩʪʨʦʝʥʠʷ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʩʪʘʚʣʝʥʠʶ ʩʭʝʤ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʠ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʢʘʨʪ, ʥʘ ʢʦʪʦʨʳʭ ʦʥʠ ʦʪʦʙʨʘʞʘʶʪʩʷ,  ʜʦʣʞʥʘ ʧʨʝʜʰʝʩʪʚʦʚʘʪʴ 

ʨʘʟʨʘʙʦʪʢʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʟʥʦʨʘʥʛʦʚʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ. 

ʈʦʩʩʠʡʩʢʠʝ ʛʝʦʣʦʛʠ ʚʩʝʛʜʘ ʫʜʝʣʷʣʠ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʨʘʟʨʘʙʦʪʢʝ ʪʘʢʠʭ 

ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʠ ʩʦʩʪʘʚʣʝʥʠʶ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʢʘʨʪ, ʠʤʝʶʱʠʭ ʙʦʣʴʰʫʶ 

ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ 

ʤʠʥʝʨʘʛʝʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʘ. ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʢʘʨʪʳ ʠ ʩʭʝʤʳ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʷʚʣʷʶʪʩʷ ʙʘʟʦʡ ʧʨʠ ʠʟʫʯʝʥʠʠ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʛʝʦʣʦʛʠʠ ʚ ʚʫʟʘʭ. ɿʘʜʘʯʘ ʜʘʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ï ʧʨʦʩʣʝʜʠʪʴ ʵʚʦʣʶʮʠʶ ʚʟʛʣʷʜʦʚ ʠ 

ʨʘʩʩʤʦʪʨʝʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʨʘʡʦʥʠʨʦʚʘʥʠʠ  

ʈʦʩʩʠʠ ʠ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ. 

ʀʟʚʝʩʪʥʳ ʨʘʟʥʳʝ ʩʧʦʩʦʙʳ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ (ʚ ʪ.ʯ. ʧʦ 

ʚʨʝʤʝʥʠ ʩʪʘʥʦʚʣʝʥʠʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʳ, ʧʦ ʧʦʩʣʝʜʥʝʤʫ ʪʝʢʪʦʥʠʯʝʩʢʦʤʫ 

ʨʝʞʠʤʫ ʠ ʜʨ.), ʥʦ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʤ, ʢʘʢ ʧʦʢʘʟʘʣʘ ʧʨʦʚʝʨʢʘ ʚʨʝʤʝʥʝʤ, 

ʷʚʣʷʝʪʩʷ ʨʘʡʦʥʠʨʦʚʘʥʠʝ çʧʦ ʚʦʟʨʘʩʪʫ ʩʢʣʘʜʯʘʪʦʩʪʠè. ʇʝʨʚʳʝ ʦʧʳʪʳ ʚʳʜʝʣʝʥʠʷ 

ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʩʢʣʘʜʯʘʪʳʭ ʦʙʣʘʩʪʝʡ ʙʳʣʠ ʧʨʝʜʧʨʠʥʷʪʳ 

ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʠʤʠ ʛʝʦʣʦʛʘʤʠ ʝʱʸ ʚ ʢʦʥʮʝ XIX  ï ʥʘʯʘʣʝ XX ʚʝʢʘ, ʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʦʤ, ʢʘʢʦʡ ʤʦʤʝʥʪ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ 
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ʚʨʝʤʝʥʝʤ ʩʢʣʘʜʯʘʪʦʩʪʠ, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʪʝʨʤʠʥʦʣʦʛʠʷ 

ʥʝʦʜʥʦʢʨʘʪʥʦ ʠʟʤʝʥʷʣʠʩʴ. 

ʇʝʨʚʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʭʝʤʳ ʪʝʨʨʠʪʦʨʠʠ ʉʉʉʈ ʧʦʷʚʠʣʠʩʴ ʚ 30-ʝ ʛʦʜʳ 

ʍʍ ʚʝʢʘ. ʅʘʠʙʦʣʝʝ ʧʨʦʜʫʤʘʥʥʳʤ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʳʤ ʦʢʘʟʘʣʩʷ ʤʝʪʦʜ 

ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʧʨʝʜʣʦʞʝʥʥʳʡ ɸ.ɼ.ɸʨʭʘʥʛʝʣʴʩʢʠʤ ʠ 

ʅ.ʉ.ʐʘʪʩʢʠʤ (ʩʭʝʤʘ 1933 ʛ.), ʦʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʚʰʘʷʩʷ ʠʤʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʚʘʨʠʘʥʪʦʚ. ɺ 

ʢʘʯʝʩʪʚʝ ʛʣʘʚʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʵʪʦʡ ʩʭʝʤʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 

ʜʦʢʝʤʙʨʠʡʩʢʠʝ ʠ ʧʘʣʝʦʟʦʡʩʢʠʝ ʧʣʠʪʳ (ʧʦʜ çʧʣʠʪʘʤʠè ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ 

ʩʪʨʫʢʪʫʨʳ, ʥʘʟʳʚʘʝʤʳʝ ʪʝʧʝʨʴ ʧʣʘʪʬʦʨʤʘʤʠ), ʦʙʣʘʩʪʠ ʤʝʟʦʟʦʡʩʢʦʡ 

ʩʢʣʘʜʯʘʪʦʩʪʠ (ʢʠʤʤʝʨʠʡʩʢʦʡ ʠ ʣʘʨʘʤʠʡʩʢʦʡ) ʠ ʘʣʴʧʠʡʩʢʠʝ ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʳʝ 

ʦʙʣʘʩʪʠ. ɹʘʡʢʘʣʴʩʢʠʝ ʩʢʣʘʜʯʘʪʳʝ ʩʦʦʨʫʞʝʥʠʷ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚ ʩʦʩʪʘʚ 

ʜʦʢʝʤʙʨʠʡʩʢʠʭ çʧʣʠʪè (ʧʣʘʪʬʦʨʤ). 

ʈʘʙʦʪʘ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʉʝʚʝʨʥʦʡ 

ɽʚʨʘʟʠʠ ʙʳʣʘ ʧʨʦʜʦʣʞʝʥʘ ʅ.ʉ. ʐʘʪʩʢʠʤ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʩʭʝʤʳ ʪʝʢʪʦʥʠʢʠ 

ɸʨʢʪʠʢʠ (1935 ʛ.), ʥʘ ʢʦʪʦʨʦʡ ʙʘʡʢʘʣʴʩʢʠʝ ʩʢʣʘʜʯʘʪʳʝ ʩʦʦʨʫʞʝʥʠʷ 

(çʙʘʡʢʘʣʴʩʢʠʝ ʧʦʨʦʜʳè) ʚʳʜʝʣʝʥʳ ʥʝ ʪʦʣʴʢʦ ʥʘ ʶʛʝ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʥʦ 

ʠ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʚ ʨʘʡʦʥʝ ʊʠʤʘʥʩʢʦʛʦ 

ʢʨʷʞʘ ʠ ʧʦʣʫʦʩʪʨʦʚʘ ʂʘʥʠʥ. ʊʝʨʤʠʥ çʜʦʢʝʤʙʨʠʡʩʢʠʝ ʧʣʠʪʳè ʟʘʤʝʥʝʥ 

çʜʦʢʝʤʙʨʠʡʩʢʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠè, ʚ ʬʫʥʜʘʤʝʥʪ ʢʦʪʦʨʳʭ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʚʢʣʶʯʘʶʪʩʷ ʙʘʡʢʘʣʠʜʳ. 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʧʨʠʸʤʳ, ʘʧʨʦʙʠʨʦʚʘʥʥʳʝ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʩʭʝʤʳ 

ʪʝʢʪʦʥʠʢʠ ʉʉʉʈ, ʙʳʣʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʨʘʙʦʪʝ ʥʘʜ 

ʧʝʨʚʳʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʢʘʨʪʘʤʠ ʉʉʉʈ, ʩʦʩʪʘʚʣʝʥʥʳʤʠ ʚ ʧʦʩʣʝʚʦʝʥʥʦʝ ʚʨʝʤʷ 

ʙʦʣʴʰʠʤ ʢʦʣʣʝʢʪʠʚʦʤ ʘʚʪʦʨʦʚ ʧʦʜ ʨʝʜʘʢʮʠʝʡ ʅ.ʉ. ʐʘʪʩʢʦʛʦ (ʢʘʨʪʘ ʤʘʩʰʪʘʙʘ 

1:4000000 ï 1953 ʛ. ʠ ʢʘʨʪʘ ʤʘʩʰʪʘʙʘ 1: 5000000 ï 1956 ʛ.). ɻʣʘʚʥʳʤʠ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʝʜʠʥʠʮʘʤʠ, ʚʳʜʝʣʝʥʥʳʤʠ ʥʘ ʵʪʠʭ ʢʘʨʪʘʭ, ʷʚʣʷʶʪʩʷ 

ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʝ ʩʢʣʘʜʯʘʪʳʝ ʦʙʣʘʩʪʠ. ɺʦʟʨʘʩʪ ʩʢʣʘʜʯʘʪʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʚʨʝʤʝʥʝʤ ʦʢʦʥʯʘʥʠʷ ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʠ ʥʘʯʘʣʘ  ʝʸ 

ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʅʘ ʢʘʨʪʘʭ ʚʳʜʝʣʝʥʳ ʜʦʢʝʤʙʨʠʡʩʢʠʝ ʧʣʘʪʬʦʨʤʳ, 

ʩʣʦʞʝʥʥʳʝ ʚʳʭʦʜʷʱʠʤʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʧʝʨʝʢʨʳʪʳʤʠ ʦʩʘʜʦʯʥʳʤ ʯʝʭʣʦʤ 

ʘʨʭʝʡʩʢʠʤʠ ʠ ʧʨʦʪʝʨʦʟʦʡʩʢʠʤʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʙʘʡʢʘʣʴʩʢʠʤʠ) ʩʢʣʘʜʯʘʪʳʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ, ʦʙʣʘʩʪʠ ʧʘʣʝʦʟʦʡʩʢʦʡ (ʢʘʣʝʜʦʥʩʢʦʡ ʠ ʛʝʨʮʠʥʩʢʦʡ) ʠ ʤʝʟʦʟʦʡʩʢʦʡ 

ʩʢʣʘʜʯʘʪʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʙʣʘʩʪʠ ʢʘʡʥʦʟʦʡʩʢʦʡ ʩʢʣʘʜʯʘʪʦʩʪʠ ʊʝʪʠʩʘ ʠ 

ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʧʦʷʩʘ. 

ɺ 1957 ʛ. ʙʳʣʘ ʥʘʯʘʪʘ ʨʘʙʦʪʘ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʢʘʨʪʳ ɽʚʨʦʧʳ ʤʘʩʰʪʘʙʘ 1:2500000. ʇʨʝʜʩʝʜʘʪʝʣʝʤ 

ʨʝʜʘʢʮʠʦʥʥʦʡ ʢʦʤʠʩʩʠʠ ʙʳʣ ʅ.ʉ. ʐʘʪʩʢʠʡ, ʫʯʝʥʳʤ ʩʝʢʨʝʪʘʨʝʤ ï 

ɸ.ɸ.ɹʦʛʜʘʥʦʚ, ʧʦʯʝʪʥʳʤ ʧʨʝʜʩʝʜʘʪʝʣʝʤ ï ɻ. ʐʪʠʣʣʝ. ɺ ʦʩʥʦʚʫ ʢʘʨʪʳ ʧʦʣʦʞʝʥʘ 

ʣʝʛʝʥʜʘ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʢʘʨʪʳ ʉʉʉʈ, ʜʦʧʦʣʥʝʥʥʘʷ ʦʧʳʪʦʤ ʩʦʩʪʘʚʣʝʥʠʷ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʢʘʨʪ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ. ɻʣʘʚʥʳʤ ʧʨʠʥʮʠʧʦʤ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ʦʩʪʘʚʘʣʦʩʴ ʨʘʟʜʝʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ ʧʦ ʚʨʝʤʝʥʠ ʧʨʝʚʨʘʱʝʥʠʷ ʩʢʣʘʜʯʘʪʳʭ 

(ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʳʭ) ʦʙʣʘʩʪʝʡ ʚ ʧʣʘʪʬʦʨʤʳ. ʉʢʣʘʜʯʘʪʳʝ ʦʙʣʘʩʪʠ ʙʳʣʠ 

ʨʘʟʜʝʣʝʥʳ ʥʘ ʵʚʛʝʦʩʠʥʢʣʠʥʘʣʴʥʳʝ ʠ ʤʠʦʛʝʦʩʠʥʢʣʠʥʘʣʴʥʳʝ. ɺ ʧʨʝʜʝʣʘʭ 

ʩʢʣʘʜʯʘʪʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚʳʜʝʣʷʣʦʩʴ ʥʝʩʢʦʣʴʢʦ ʩʪʨʫʢʪʫʨʥʳʭ ʵʪʘʞʝʡ. ʄʘʢʝʪ 
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ʢʘʨʪʳ ʙʳʣ ʧʦʜʛʦʪʦʚʣʝʥ ʢ XXI  ʩʝʩʩʠʠ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʥʛʨʝʩʩʘ (ʂʦʧʝʥʛʘʛʝʥ, 1960 ʛ.), ʥʦ ʦʧʫʙʣʠʢʦʚʘʥʘ ʦʥʘ ʙʳʣʘ ʧʦʟʞʝ, ʫʞʝ ʧʦʩʣʝ 

ʩʤʝʨʪʠ ʅ.ʉ. ʐʘʪʩʢʦʛʦ. 

ɺ 1961 ʛ. ʠʟʜʘʥʘ ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʢʘʨʪʘ ʉʉʉʈ ʤʘʩʰʪʘʙʘ 1:10000000, 

ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɸ.ɸ. ɹʦʛʜʘʥʦʚʘ. ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʵʪʦʡ ʢʘʨʪʳ 

ʙʣrʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʢʘʨʪʳ ʉʉʉʈ ʠ ɽʚʨʦʧʳ. ʅʘ ʢʘʨʪʝ ʚʳʜʝʣʝʥʳ 

ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʝ ʵʚʛʝʦʩʠʥʢʣʠʥʘʣʴʥʳʝ ʠ ʤʠʦʛʝʦʩʠʥʢʣʠʥʘʣʴʥʳʝ ʩʢʣʘʜʯʘʪʳʝ 

ʦʙʣʘʩʪʠ, ʨʘʟʜʝʣʝʥʥʳʝ ʥʘ ʘʥʪʠʢʣʠʥʘʣʴʥʳʝ ʠ ʩʠʥʢʣʠʥʘʣʴʥʳʝ ʟʦʥʳ, ʚʥʫʪʨʝʥʥʠʝ 

ʚʧʘʜʠʥʳ, ʢʨʘʝʚʳʝ ʧʨʦʛʠʙʳ ʠ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʧʦʷʩʘ, ʘ ʪʘʢʞʝ ʯʝʭʣʳ ʧʣʘʪʬʦʨʤ ʩ 

ʜʦʢʘʣʝʜʦʥʩʢʠʤ ʠ ʧʘʣʝʦʟʦʡʩʢʠʤ ʚʦʟʨʘʩʪʦʤ ʬʫʥʜʘʤʝʥʪʘ. ʅʘʟʚʘʥʠʷ ʢʨʫʧʥʳʭ 

ʩʪʨʫʢʪʫʨ (ʧʣʘʪʬʦʨʤ, ʧʣʠʪ, ʩʠʥʝʢʣʠʟ, ʘʥʪʝʢʣʠʟ, ʩʠʥʢʣʠʥʦʨʠʝʚ ʠ ʘʥʪʠʢʣʠʥʦʨʠʝʚ) 

ʧʦʜʧʠʩʘʥʳ ʥʘ ʢʘʨʪʝ. 

ʉʪʘʥʦʚʣʝʥʠʝ ʢʣʘʩʩʠʯʝʩʢʦʡ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʢʘʨʪʦʛʨʘʬʠʠ 

ʟʘʚʝʨʰʠʣʦʩʴ ʩʦʟʜʘʥʠʝʤ ʙʦʣʴʰʠʤ ʢʦʣʣʝʢʪʠʚʦʤ ʘʚʪʦʨʦʚ ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɸ.ʃ. 

ʗʥʰʠʥʘ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʢʘʨʪʳ ɽʚʨʘʟʠʠ ʤʘʩʰʪʘʙʘ 1:5000000, ʢʦʪʦʨʘʷ ʙʳʣʘ 

ʦʧʫʙʣʠʢʦʚʘʥʘ ʚʤʝʩʪʝ ʩ ʦʙʲʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʦʡ ʚ 1966 ʛ. ʂʘʢ ʠ ʥʘ 

ʧʨʝʜʰʝʩʪʚʦʚʘʚʰʠʭ ʩʭʝʤʘʭ ʠ ʢʘʨʪʘʭ, ʥʘ ʥʝʡ ʚʳʜʝʣʝʥʳ ʦʙʣʘʩʪʠ ʜʦʨʠʬʝʡʩʢʠʭ 

ʩʢʣʘʜʯʘʪʦʩʪʝʡ, ʦʙʣʘʩʪʠ ʙʘʡʢʘʣʴʩʢʦʡ ʩʢʣʘʜʯʘʪʦʩʪʠ, ʦʙʣʘʩʪʠ ʨʘʥʥʝʡ ʢʘʣʝʜʦʥʩʢʦʡ, 

ʧʦʟʜʥʝʡ ʢʘʣʝʜʦʥʩʢʦʡ, ʛʝʨʮʠʥʩʢʦʡ, ʤʝʟʦʟʦʡʩʢʦʡ, ʘʣʴʧʠʡʩʢʦʡ 

(ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʡ) ʩʢʣʘʜʯʘʪʦʩʪʠ ʠ ʦʙʣʘʩʪʠ ʢʘʡʥʦʟʦʡʩʢʦʛʦ ʪʝʢʪʦʛʝʥʝʟʘ 

ʚʦʩʪʦʢʘ ɸʟʠʠ. ʈʘʟʥʳʤʠ ʮʚʝʪʘʤʠ ʧʦʢʘʟʘʥʳ ʯʝʭʦʣ ʜʨʝʚʥʠʭ ʠ ʵʧʠʙʘʡʢʘʣʴʩʢʠʭ 

ʧʣʘʪʬʦʨʤ ʠ ʯʝʭʦʣ ʵʧʠʧʘʣʝʦʟʦʡʩʢʠʭ ʧʣʘʪʬʦʨʤ. ɿʘʤʝʪʠʤ, ʯʪʦ ʚ ʫʩʣʦʚʥʳʭ 

ʦʙʦʟʥʘʯʝʥʠʷʭ ʢ ʵʪʦʡ ʠ ʢʦ ʚʩʝʤ ʨʘʩʩʤʦʪʨʝʥʥʳʤ ʚʳʰʝ ʢʘʨʪʘʤ ʠ ʩʭʝʤʘʤ ʥʝ ʙʳʣʠ 

ʚʳʜʝʣʝʥʳ ʚ ʷʚʥʦʤ ʚʠʜʝ ʛʣʘʚʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ ʤʘʪʝʨʠʢʦʚʦʡ ʟʝʤʥʦʡ 

ʢʦʨʳ ï ʜʨʝʚʥʠʝ ʜʦʨʠʬʝʡʩʢʠʝ ʧʣʘʪʬʦʨʤʳ ʠ ʩʢʣʘʜʯʘʪʳʝ ʧʦʷʩʘ. 

ɺ 1967 ʛ. ʚ ʞʫʨʥʘʣʝ çɻʝʦʣʦʛʠʷ ʠ ʨʘʟʚʝʜʢʘè (ˉ 10) ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ 

ʩʪʘʪʴʷ ʄ.ɺ. ʄʫʨʘʪʦʚʘ çʊʝʢʪʦʥʠʯʝʩʢʦʝ ʨʘʩʯʣʝʥʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʉʦʚʝʪʩʢʦʛʦ 

ʉʦʶʟʘ ʠ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ ʩʪʨʦʝʥʠʷ ʩʢʣʘʜʯʘʪʳʭ ʧʦʷʩʦʚ ʚ ʝʛʦ ʧʨʝʜʝʣʘʭè, ʩ 

ʤʥʦʛʦʮʚʝʪʥʦʡ ʚʢʣʝʡʢʦʡ ï ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʢʘʨʪʦʡ ʉʉʉʈ ʤʘʩʰʪʘʙʘ 1: 25000000. 

ʅʘ ʵʪʦʡ ʢʘʨʪʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʚ ʢʘʯʝʩʪʚʝ ʢʨʫʧʥʝʡʰʠʭ 

ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚʧʝʨʚʳʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʜʚʝ ʜʨʝʚʥʠʝ ʜʦʨʠʬʝʡʩʢʠʝ 

ʧʣʘʪʬʦʨʤʳ (ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʘʷ ʠ ʉʠʙʠʨʩʢʘʷ) ʠ ʯʘʩʪʠ ʪʨʸʭ ʩʢʣʘʜʯʘʪʳʭ 

ʧʦʷʩʦʚ (ʋʨʘʣʦ-ʄʦʥʛʦʣʴʩʢʦʛʦ, ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʠ ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ). 

ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʘʷ ʠ ʉʠʙʠʨʩʢʘʷ ʧʣʘʪʬʦʨʤʳ ʫʧʦʤʠʥʘʣʠʩʴ ʝʱʝ ʚ ʨʘʙʦʪʝ 

ɸ.ɼ.ɸʨʭʘʥʛʝʣʴʩʢʦʛʦ ʠ ʅ.ʉ. ʐʘʪʩʢʦʛʦ ʧʨʠ ʦʧʠʩʘʥʠʠ ʧʝʨʚʦʡ ʩʭʝʤʳ ʪʝʢʪʦʥʠʢʠ 

ʉʉʉʈ ʠ ʚ ʧʦʷʩʥʠʪʝʣʴʥʳʭ ʟʘʧʠʩʢʘʭ ʢ ʧʦʩʣʝʜʫʶʱʠʤ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʢʘʨʪʘʤ, ʥʦ 

ʚʦʟʨʘʩʪ ʠʭ ʬʫʥʜʘʤʝʥʪʘ ʩʯʠʪʘʣʩʷ ʥʝ ʜʦʨʠʬʝʡʩʢʠʤ, ʘ ʜʦʢʝʤʙʨʠʡʩʢʠʤ ʠʣʠ 

çʜʦʢʘʣʝʜʦʥʩʢʠʤè. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʩʢʣʘʜʯʘʪʳʭ ʧʦʷʩʦʚ, ʪʦ ʦ ʥʠʭ ʠ ʨʘʥʴʰʝ 

ʧʠʩʘʣʠ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʥʦ ʦʥʠ ʚʢʣʘʜʳʚʘʣʠ ʚ ʵʪʦ ʧʦʥʷʪʠʝ ʠʥʦʡ ʩʤʳʩʣ ʠ 

ʪʦʣʴʢʦ ʧʦʩʣʝ ʧʫʙʣʠʢʘʮʠʡ ʩʪʘʪʝʡ ʄ.ɺ. ʄʫʨʘʪʦʚʘ (1965-1967 ʛ.ʛ.) ʙʦʣʴʰʠʥʩʪʚʦ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʪʘʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʪʝʨʤʠʥ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʩʢʣʘʜʯʘʪʳʭ ʩʪʨʫʢʪʫʨ ʩʘʤʦʛʦ ʙʦʣʴʰʦʛʦ ʤʘʩʰʪʘʙʘ, ʢʦʪʦʨʳʝ ʦʭʚʘʪʳʚʘʶʪ ʚʩʸ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʜʨʝʚʥʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ. 

ɽʩʣʠ ʜʦ ʧʦʷʚʣʝʥʠʷ ʵʪʦʡ ʠ ʥʝʢʦʪʦʨʳʭ ʜʨʫʛʠʭ ʧʫʙʣʠʢʘʮʠʡ ʄ.ɺ. ʄʫʨʘʪʦʚʘ, 

ʧʦʩʚʷʱʝʥʥʳʭ ʧʨʠʥʮʠʧʘʤ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʤʘʪʝʨʠʢʦʚ, ʚʦʟʨʘʩʪʦʤ 
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ʩʢʣʘʜʯʘʪʦʩʪʠ ʩʯʠʪʘʣʦʩʴ ʚʨʝʤʷ ʦʢʦʥʯʘʥʠʷ ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʡ 

ʦʙʣʘʩʪʠ ʠ ʥʘʯʘʣʘ  ʝʸ ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʪʦ ʪʝʧʝʨʴ ʩʪʘʣʘ ʦʯʝʚʠʜʥʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʷʩʥʦʩʪʴ ʪʘʢʦʛʦ ʩʧʦʩʦʙʘ ʫʩʪʘʥʦʚʣʝʥʠʷ ʛʣʘʚʥʦʛʦ ʨʫʙʝʞʘ ʚ 

ʨʘʟʚʠʪʠʠ ʧʦʜʚʠʞʥʳʭ ʦʙʣʘʩʪʝʡ. ɺ ʨʘʙʦʪʘʭ ʄ.ɺ. ʄʫʨʘʪʦʚʘ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ 

ʩʢʣʘʜʯʘʪʳʭ ʧʦʷʩʘʭ ɽʚʨʘʟʠʠ ʠʟʚʝʩʪʥʦ ʚʩʝʛʦ ʜʚʝ çʧʣʘʪʬʦʨʤʦʦʙʨʘʟʫʶʱʠʭè ʵʧʦʭʠ 

ʩʢʣʘʜʯʘʪʦʩʪʠ ï ʥʘ ʛʨʘʥʠʮʝ ʧʘʣʝʦʟʦʷ ʠ ʤʝʟʦʟʦʷ (ʛʝʨʮʠʥʩʢʘʷ) ʠ ʧʝʨʝʜ ʧʦʟʜʥʠʤ 

ʤʝʣʦʤ (ʚʝʨʭʦʷʥʩʢʘʷ). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʄ.ɺ. ʄʫʨʘʪʦʚ ʧʦʜʯʝʨʢʠʚʘʣ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʢʨʫʧʥʳʭ ʧʦʜʥʷʪʠʡ, ʩʢʣʘʜʯʘʪʦʩʪʠ ʠ ʠʥʪʨʫʟʠʚʥʦʛʦ ʤʘʛʤʘʪʠʟʤʘ, 

ʧʨʦʠʩʭʦʜʠʚʰʠʭ ʥʘ ʛʨʘʥʠʮʝ ʛʣʘʚʥʦʛʦ ʛʝʦʩʠʥʢʣʠʥʘʣʴʥʦʛʦ ʠ ʦʨʦʛʝʥʥʦʛʦ 

(ʟʘʢʣʶʯʠʪʝʣʴʥʦʛʦ) ʵʪʘʧʦʚ ʨʘʟʚʠʪʠʷ ʧʦʜʚʠʞʥʳʭ ʦʙʣʘʩʪʝʡ. ʀʤʝʥʥʦ ʵʪʦʪ ʨʫʙʝʞ, 

ʚʳʨʘʞʝʥʥʳʡ ʩʪʨʫʢʪʫʨʥʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʤʝʞʜʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ ʠ ʩʤʝʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʡ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʥʘʟʳʚʘʪʴ 

çʚʨʝʤʝʥʝʤ ʛʣʘʚʥʦʡ ʩʢʣʘʜʯʘʪʦʩʪʠè. 

ɺʘʨʠʘʥʪ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ, 

ʦʪʨʘʞʝʥʥʳʡ ʚ ʨʘʙʦʪʘʭ ʄ.ɺ. ʄʫʨʘʪʦʚʘ, ʟʘʚʦʝʚʘʣ ʧʦʯʪʠ ʚʩʝʦʙʱʝʝ ʧʨʠʟʥʘʥʠʝ ʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʫʯʝʙʥʠʢʦʚ ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʣʦʛʠʠ.  

ʉʫʱʝʩʪʚʫʶʪ ʠ ʜʨʫʛʠʝ ʩʧʦʩʦʙʳ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ. ʊʘʢ, ɽ.ɽ. 

ʄʠʣʘʥʦʚʩʢʠʡ ʧʨʝʜʣʘʛʘʝʪ ʥʘʨʷʜʫ ʩ ʜʨʝʚʥʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ ʠ ʩʢʣʘʜʯʘʪʳʤʠ 

ʧʦʷʩʘʤʠ ʚʳʜʝʣʷʪʴ ʪʨʝʪʠʡ ʨʘʚʥʦʟʥʘʯʥʳʡ ʩʪʨʫʢʪʫʨʥʳʡ ʵʣʝʤʝʥʪ ʤʘʪʝʨʠʢʦʚ ï 

ʤʝʪʘʧʣʘʪʬʦʨʤʝʥʥʳʝ ʦʙʣʘʩʪʠ. ʕʪʦʪ ʚʘʨʠʘʥʪ ʠʤʝʝʪ ʧʨʘʚʦ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ, ʥʦ 

ʩʪʦʨʦʥʥʠʢʦʚ ʫ ʥʝʛʦ ʥʝʤʥʦʛʦ.  

ʇʦʩʣʝʜʥʷʷ ʯʝʪʚʝʨʪʴ XX ʩʪʦʣʝʪʠʷ ʠ ʥʘʯʘʣʦ XXI  ʚʝʢʘ ʷʚʠʣʠʩʴ ʚʨʝʤʝʥʝʤ 

ʚʦʟʨʦʞʜʝʥʠʷ ʤʦʙʠʣʠʩʪʩʢʠʭ ʠʜʝʡ, ʦʪʢʘʟʘ ʦʪ ʟʘʚʦʝʚʘʥʠʡ ʢʣʘʩʩʠʯʝʩʢʦʡ ʛʝʦʣʦʛʠʠ ʠ 

ʥʘʩʘʞʜʝʥʠʷ ʢʦʥʮʝʧʮʠʠ ʪʝʢʪʦʥʠʢʠ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ. ʆʜʥʘʢʦ ʩʪʦʨʦʥʥʠʢʠ 

ʥʝʦʤʦʙʠʣʠʟʤʘ ʪʘʢ ʠ ʥʝ ʩʤʦʛʣʠ ʧʨʝʜʣʦʞʠʪʴ ʥʦʚʦʛʦ ʩʧʦʩʦʙʘ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʤʘʪʝʨʠʢʦʚ, ʩʧʦʩʦʙʥʦʛʦ ʟʘʤʝʥʠʪʴ ʧʨʦʚʝʨʝʥʥʳʡ ʚʨʝʤʝʥʝʤ ʤʝʪʦʜ 

ʠʭ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʧʦ ʚʦʟʨʘʩʪʫ ʩʢʣʘʜʯʘʪʦʩʪʠ. ʕʪʦʪ ʞʝ ʤʝʪʦʜ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ 

ʠʟʦʙʨʘʞʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʢʦʚ ʥʘ ʧʦʩʣʝʜʥʝʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʢʘʨʪʝ ʄʠʨʘ ʠ ʥʘ ʝʸ ʫʤʝʥʴʰʝʥʥʦʤ ʚʘʨʠʘʥʪʝ, ʠʟʜʘʥʥʦʤ ʧʦʜ 

ʨʝʜʘʢʮʠʝʡ ʖ.ɻ. ʃʝʦʥʦʚʘ ʠ ɺ.ɽ. ʍʘʠʥʘ ʚ 1982 ʛ. 

ʊʝʢʪʦʥʠʯʝʩʢʘʷ ʢʘʨʪʘ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ, ʩʦʩʪʘʚʣʝʥʥʘʷ ʄ.ɺ. ʄʫʨʘʪʦʚʳʤ 

ʙʦʣʝʝ 40 ʣʝʪ ʥʘʟʘʜ, ʠ ʤʝʪʦʜʠʢʘ ʝʸ ʩʦʩʪʘʚʣʝʥʠʷ ʥʝ ʧʦʪʝʨʷʣʠ ʩʚʦʝʛʦ ʟʥʘʯʝʥʠʷ ʠ 

ʩʝʛʦʜʥʷ ʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʧʨʠ ʧʨʝʧʦʜʘʚʘʥʠʠ ʫʯʝʙʥʦʛʦ 

ʢʫʨʩʘ ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʣʦʛʠʠ ʈʦʩʩʠʠ ʠ ʙʣʠʞʥʝʛʦ ʟʘʨʫʙʝʞʴʷ. ʈʘʟʫʤʝʝʪʩʷ, ʚ ʥʝʸ 

ʜʦʣʞʥʳ ʙʳʪʴ ʚʥʝʩʝʥʳ ʠʟʤʝʥʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʟʘ ʧʨʦʰʝʜʰʝʝ 

ʚʨʝʤʷ ʥʦʚʳʤʠ ʜʘʥʥʳʤʠ (ʢʦʪʦʨʳʭ, ʢʩʪʘʪʠ, ʥʝ ʪʘʢ ʫʞ ʤʥʦʛʦ). ʆʜʠʥ ʠʟ 

ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʪʘʢʦʡ ʩʭʝʤʳ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ. 
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ʉʆʃɽʅʆʉʅʓɽ ʆʊʃʆɾɽʅʀʗ ʈɸʅʅɽɻʆ ʇɸʃɽʆɿʆʗ ʉɽɺɽʈʆ-ɺʆʉʊʆʂɸ 

ʊʀʄɸʅʆ-ʇɽʏʆʈʉʂʆɻʆ ɹɸʉʉɽʁʅɸ 

ʉ.ʉ.ʂʣʠʤʝʥʢʦ, ʃ.ɸ.ɸʥʠʱʝʥʢʦ (ʀɻ ʂʦʤʠ ʅʎ ʋʨʆ ʈɸʅ, ʉʳʢʪʳʚʢʘʨ, ʈʦʩʩʠʷ) 

 

ɺ ʇʨʝʜʫʨʘʣʴʩʢʦʤ ʢʨʘʝʚʦʤ ʧʨʦʛʠʙʝ ʩʦʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʛʣʠʥʠʩʪʦ-

ʩʫʣʴʬʘʪʥʦ-ʢʘʙʦʥʘʪʥʳʭ ʪʦʣʱʘʭ ʚʝʨʭʥʝʛʦ ʦʨʜʦʚʠʢʘ, ʚ ʃʝʤʚʠʥʩʢʦʡ ʟʦʥʝ ʚ 

ʘʣʝʚʨʠʪʦ-ʩʣʘʥʮʝʚʦʤ ʨʘʟʨʝʟʝ ʘʣʣʦʭʪʦʥʥʦ-ʥʘʜʚʠʛʦʚʦʡ ʧʣʘʩʪʠʥʝ ʧʦʨʦʜ 

ʚʝʨʭʥʝʢʝʤʙʨʠʡʩʢʦ- ʥʠʞʥʝʦʨʜʦʚʠʢʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʉʣʝʥʦʩʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚ ʇʨʝʜʫʨʘʣʴʩʢʦʤ ʧʨʦʛʠʙʝ ʚʳʷʚʣʝʥʳ ʚ ʩʦʛʣʘʩʥʦʤ 

ʟʘʣʝʛʘʥʠʠ ʥʘ ɻʨʷʜʝ ʏʝʨʥʳʰʝʚʘ (ʩʢʚ.1-ɺʦʨʛʘʤʫʩʶʨʩʢʘʷ) ʠ ʚ ʂʦʩʴʶ-ʈʦʛʦʚʩʢʦʡ 

ʚʧʘʜʠʥʝ (ʩʢʚ.6-ʂʦʯʤʝʩʩʢʘʷ). ɺ ʨʘʟʨʝʟʝ ʩʢʚʘʞʠʥʳ 1-ɺʦʨʛʘʤʫʩʶʨʩʢʘʷ ʚ 

ʩʦʛʣʘʩʥʦʤ ʟʘʣʝʛʘʥʠʠ ʧʦʜ ʜʦʣʦʤʠʪʘʤʠ ʩʘʣʶʢʠʥʩʢʦʡ ʩʚʠʪʳ ʚʝʨʭʥʝʛʦ ʦʨʜʦʚʠʢʘ ʚ 

ʠʥʪʝʨʚʘʣʝ ʛʣʫʙʠʥ 2610-3130 ʤ ʚʩʢʨʳʪʘ ʤʦʱʥʘʷ ʛʘʣʦʛʝʥʥʘʷ ʧʘʯʢʘ ʧʦʨʦʜ 

ʤʘʣʦʪʘʚʨʦʪʠʥʩʢʦʡ ʩʚʠʪʳ ʚʝʨʭʥʝʛʦ ʦʨʜʦʚʠʢʘ. ɺ ʛʣʠʥʠʩʪʦ-ʜʦʣʦʤʠʪʦʚʦʡ ʪʦʣʱʝ, 

ʤʦʱʥʦʩʪʴʶ 400 ʤ, ʩʦʣʠ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʢʨʫʧʥʳʭ ʤʦʥʦʣʠʪʥʳʭ 

ʧʘʯʝʢ, ʪʘʢ ʠ ʚ ʚʠʜʝ ʤʝʣʢʠʭ ʧʨʦʩʣʦʝʚ, ʛʥʝʟʜ, ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʩ ʘʥʛʠʜʨʠʪʦʤ 

(ʆʩʦʙʝʥʥʦʩʪʠé, 2009). 

ɺ ʂʦʩʴʶ-ʈʦʛʦʚʩʢʦʡ ʚʧʘʜʠʥʝ, ʚ ʩʢʚʘʞʠʥʝ 6-ʂʦʯʤʝʩʩʢʘʷ, ʧʨʦʙʫʨʝʥʥʦʡ 

ʚʙʣʠʟʠ ʚʥʝʰʥʝʛʦ ʙʦʨʪʘ ʚʧʘʜʠʥʳ, ʚʩʢʨʳʪʘ ʛʣʠʥʠʩʪʦ-ʩʫʣʴʬʘʪʥʦ-ʢʘʨʙʦʥʘʪʥʘʷ 

ʪʦʣʱʘ ʤʘʣʦʪʘʚʨʦʪʠʥʩʢʦʡ ʩʚʠʪʳ ʚʝʨʭʥʝʛʦ ʦʨʜʦʚʠʢʘ ʙʦʣʴʰʝʡ ʤʦʱʥʦʩʪʠ. ɺ 

ʠʥʪʝʨʚʘʣʝ 5565-6276 ʤ ʥʘʙʣʶʜʘʝʪʩʷ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʛʣʠʥʠʩʪʳʭ ʜʦʣʦʤʠʪʦʚ, 

ʘʥʛʠʜʨʠʪʦʚ, ʩʤʝʰʘʥʥʦʡ ʛʣʠʥʩʪʦ-ʛʘʣʦʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʦʡ ʧʦʨʦʜʳ ʩ ʧʣʘʩʪʘʤʠ ʠ 

ʧʨʦʩʣʦʡʢʘʤʠ ʩʚʝʪʣʦ-ʙʫʨʳʭ ʠ ʨʦʟʦʚʘʪʳʭ ʩʦʣʝʡ. ʂʘʨʙʦʥʘʪʥʦ-ʛʘʣʦʛʝʥʥʘʷ ʪʦʣʱʘ 

ʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʪʦʣʱʝʡ ʜʦʣʦʤʠʪʦʚ ʚʝʨʭʥʝʛʦ ʦʨʜʦʚʠʢʘ. ʆʪʣʦʞʝʥʠʷ, 

ʧʦʜʩʪʠʣʘʶʱʠʝ ʛʘʣʦʛʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʚ ʂʦʩʴʶ-ʈʦʛʦʚʩʢʦʡ ʚʧʘʜʠʥʝ ʠ ʥʘ ʛʨʷʜʝ 

ʏʝʨʥʳʰʝʚʘ ʥʝ ʚʩʢʨʳʪʳ. ʆʜʥʘʢʦ, ʧʦ ʤʥʝʥʠʶ ʨʷʜʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʜʘʥʥʳʝ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʰʠʨʦʢʦʤ ʨʘʟʚʠʪʠʠ 

ʤʘʣʦʧʣʦʪʥʳʭ ʧʦʨʦʜʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʦʪʦʞʜʝʩʪʚʣʷʶʪʩʷ ʩ ʧʝʩʯʘʥʦ-

ʛʣʠʥʠʩʪʳʤʠ ʧʦʨʦʜʘʤʠ ʥʠʞʥʝʛʦ ʦʨʜʦʚʠʢʘ (ʊʘʨʙʘʝʚ, ɹʝʣʷʢʦʚ, ʈʘʩʩʢʘʟʦʚʘé, 

1990). 

ɺ ʃʝʤʚʠʥʩʢʦʡ ʟʦʥʝ ʋʨʘʣʘ ʩʦʣʝʥʦʩʥʳʝ ʦʪʣʦʞʝʥʠʷ ʢʝʤʙʨʠʡʩʢʦ-

ʦʨʜʦʚʠʢʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʚʩʢʨʳʪʳ ʧʨʠ ʙʫʨʝʥʠʠ ʩʢʚ.11-ɺʦʩʪʦʯʥʦ-ʃʝʤʚʠʥʩʢʘʷ ʚ 

ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ʚʳʭʦʜʦʚ ʦʪʣʦʞʝʥʠʡ 

ʥʠʞʥʝʛʦ-ʩʨʝʜʥʝʛʦ ʦʨʜʦʚʠʢʘ ɻʨʫʙʝʠʥʩʢʦʛʦ ʧʦʢʨʦʚʘ ʃʝʤʚʠʥʩʢʦʛʦ ʘʣʣʦʭʪʦʥʘ. 

ʈʘʥʝʝ ʧʨʦʷʚʣʝʥʠʷ ʩʦʣʝʝʡ ʥʘ ʋʨʘʣʝ ʥʝ ʙʳʣʠ ʠʟʚʝʩʪʥʳ. ʉʦʣʝʥʦʩʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʚʩʢʨʳʪʳ ʚ ʠʥʪʝʨʚʘʣʝ ʨʘʟʨʝʟʘ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 2715 ʜʦ 3067 ʤ. ʆʥʠ ʧʝʨʝʢʨʳʪʳ 

ʩʝʨʦʟʝʣʝʥʳʤʠ ʘʣʝʚʨʠʪʦʚʳʤʠ ʩʣʘʥʮʘʤʠ ʠ ʩʣʘʥʮʝʚʘʪʳʤʠ ʨʘʟʥʦʟʝʨʥʠʩʪʳʤʠ 

ʧʝʩʯʘʥʠʩʪʳʤʠ ʘʣʝʚʨʦʣʠʪʘʤʠ ʢʝʤʙʨʠʷ ï ʥʠʞʥʝʛʦ ʦʨʜʦʚʠʢʘ ʧʦʛʫʨʝʡʩʢʦʡ ʩʚʠʪʳ. 

ʅʠʞʝ ʩʦʣʝʥʦʩʥʳʭ ʧʦʨʦʜ ʚʩʢʨʳʪʳ ʯʝʨʥʳʝ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ ʠ 

ʯʝʨʥʳʝ ʩʣʘʥʮʳ ʩʨʝʜʥʝ-ʚʝʨʭʥʝʛʦ ʜʝʚʦʥʘ. ʉʦʣʝʥʦʩʥʳʝ ʧʦʨʦʜʳ ʥʝʦʜʥʦʨʦʜʥʳʝ, 

ʩʣʦʞʝʥʳ ʧʘʯʢʘʤʠ ʢʨʫʧʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʯʝʨʥʳʭ ʩʦʣʝʡ ʠ ʯʝʨʥʳʭ ʛʣʠʥʠʩʪʦ-

ʩʦʣʷʥʳʭ ʩʣʘʥʮʝʚ. ɺ ʩʦʣʷʭ ʩʦʜʝʨʞʘʪʩʷ ʦʙʣʦʤʢʠ ʦʢʨʫʛʣʦʡ ʠ ʦʩʪʨʦʫʛʦʣʴʥʦʡ 

ʬʦʨʤʳ ʩʝʨʦ-ʟʝʣʝʥʳʭ ʩʣʘʥʮʝʚʳʭ ʠ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ. ʂʨʦʤʝ ʪʦʛʦ 

ʚʩʢʨʳʪ ʧʨʦʩʣʦʡ ʩʝʨʦ-ʟʝʣʝʥʳʭ ʩʝʨʠʮʠʪʦ-ʭʣʦʨʠʪʦʚʳʭ ʩʣʘʥʮʝʚ. ʉʦʣʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʘʣʠʪʦʤ (ʦʙʨ. ˉ23): NaCl ï 94.3%; CaSO4 ï 3.7%, ʩʦʜʝʨʞʠʪ 



 53 

ʤʠʥʝʨʘʣʴʥʫʶ ʧʨʠʤʝʩʴ ʠ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ (ʜʦ 0.15% ʚ ʯʠʩʪʳʭ ʩʦʣʷʭ, ʜʦ 

2% ʛʣʠʥʠʩʪʳʭ ʬʨʘʢʮʠʷʭ ʩʦʣʝʥʦʩʥʳʭ ʯʝʨʥʳʭ ʩʣʘʥʮʝʚ). ɺ ʩʦʣʷʭ ʦʙʥʘʨʫʞʝʥʘ 

ʧʨʠʤʝʩʴ SiO2 2-10%; Al2O3 1-2%; Fe2O3 0.3-0.5%; Sʦʙʱʝʡ ʜʦ 1.6%, K2O ʜʦ 0.7%. 

ɺ ʦʪʣʠʯʠʠ ʦʪ ʚʝʨʭʥʝʦʨʜʦʚʠʢʩʢʠʭ ʩʦʣʝʡ ʂʦʩʴʶ-ʈʦʛʦʚʩʢʦʡ ʚʧʘʜʠʥʳ (ʂʦʯʤʝʩ, 

ɺʦʨʛʘʤʫʩʶʨ, ɸʜʘʢ, O2-3), ʛʜʝ ʤʠʥʝʨʘʣʴʥʘʷ ʧʨʠʤʝʩʴ ʥʝ ʧʨʝʚʳʰʘʝʪ 2% (SiO2 - 

0.5%; Al2O3 - 0.6%; Fe2O3 - 0.1%; K2O - 0.05%; S - 0.4%) ʚ ʩʦʣʷʭ ɺʦʩʪʦʯʥʦʡ 

ʃʝʤʚʳ ʩʦʜʝʨʞʠʪʩʷ ʦʪ 15 ʜʦ 20% ʤʠʥʝʨʘʣʴʥʦʡ ʧʨʠʤʝʩʠ. ʇʝʪʨʦʛʨʘʬʠʯʝʩʢʠʡ ʠ 

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟʳ ʧʦʢʘʟʘʣʠ ʧʨʠʩʫʪʩʪʚʠʝ ʢʚʘʨʮʘ, ʧʠʨʠʪʘ, ʤʘʛʥʝʪʠʪʘ, 

ʦʙʣʦʤʢʦʚ ʧʦʨʦʜ ʩ ʢʘʨʙʦʥʘʪʦʤ, ʦʙʣʦʤʢʠ ʧʦʨʦʜ ʩ ʢʚʘʨʮʝʤ ʠ ʭʣʦʨʠʪʦʤ, ʵʧʠʜʦʪʘ, 

ʵʧʠʜʦʪʘ ʩ ʭʣʦʨʠʪʦʤ, ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ. 

ʄʝʪʦʜʦʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʚ ʧʝʣʠʪʦʚʦʤ ʦʩʘʜʢʝ ʦʙʝʩʩʦʣʝʥʥʦʡ 

ʯʘʩʪʠ ʩʦʣʝʥʦʩʥʳʭ ʯʝʨʥʳʭ ʩʣʘʥʮʝʚ ʚʳʷʚʣʝʥʳ ʤʦʥʦʢʨʠʩʪʘʣʣʳ ʧʠʨʠʪʘ, ʢʚʘʨʮʘ, 

ʜʦʣʦʤʠʪʘ, ʘʥʛʠʜʨʠʪʘ, ʦʨʪʦʢʣʘʟʘ, ʘʧʘʪʠʪʘ. ʂʨʠʩʪʘʣʣʳ ʙʝʟ ʩʣʝʜʦʚ ʨʘʟʨʫʰʝʥʠʷ, 

ʦʢʘʪʘʥʥʦʩʪʠ. ɸʩʩʦʮʠʘʮʠʷ ʤʠʥʝʨʘʣʦʚ, ʦʙʥʘʨʫʞʝʥʥʘʷ ʚ ʩʦʣʷʭ ʠ ʛʣʠʥʠʩʪʦ-

ʩʦʣʝʥʦʩʥʳʭ ʧʦʨʦʜʘʭ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʩʦʣʝʨʦʜʥʳʡ 

ʙʘʩʩʝʡʥ ʚʫʣʢʘʥʦʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʍʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʝʣʠʪʦʚʦʡ ʬʨʘʢʮʠʠ 

ʛʣʠʥʠʩʪʦ-ʩʦʣʝʥʦʩʥʳʭ ʧʦʨʦʜ ʧʦʟʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ʠʭ ʢ ʱʝʣʦʯʥʳʤ ʤʠʦʩʠʦʣʠʪʘʤ, 

ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʱʝʣʦʯʥʦʩʪʴʶ. ʄʦʜʫʣʴ ʥʦʨʤʠʨʦʚʘʥʥʦʡ 

(ʅʂʄ) ʱʝʣʦʯʥʦʩʪʠ ʠ ʱʝʣʦʯʥʦʡ ʤʦʜʫʣʴ (ʑʄ) ʠʤʝʶʪ ʦʯʝʥʴ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ 

(ʅʂʄ (Na2O+K2O)/Al2O3=0.61; ʑʄ Na2O/K2O=1.05). ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ K2O 

(3.94) ʫʢʘʟʳʚʘʝʪ ʥʘ ʜʦʤʠʥʘʮʠʶ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ (ʧʨʠʩʫʪʩʪʚʠʝ ʦʨʪʦʢʣʘʟʦʚ 

ʜʦʢʘʟʘʥʦ). ʇʦ ʨʷʜʫ ʣʠʪʦʭʠʤʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ ʧʝʣʠʪʦʚʘʷ ʬʨʘʢʮʠʷ ʙʣʠʟʢʘ ʩʦʩʪʘʚʫ 

ʪʫʬʬʦʠʜʦʚ ʧʦʛʫʨʝʡʩʢʦʡ ʩʚʠʪʳ (ɻʝʦʭʠʤʠʷé, 1998).  

ʉʨʘʚʥʝʥʠʝ ʩʦʣʝʥʦʩʥʳʭ ʧʦʨʦʜ ʠ ʩʝʨʠʮʠʪ-ʭʣʦʨʠʪʦʚʳʭ ʩʣʘʥʮʝʚ ʧʦʛʫʨʝʡʩʢʦʡ 

ʩʚʠʪʳ, ʚʳʷʚʣʷʝʪ ʠʭ ʦʙʱʥʦʩʪʴ. ɺ ʩʝʨʠʮʠʪ-ʭʣʦʨʠʪʦʚʳʭ ʘʣʝʚʨʠʪʦʚʳʭ ʩʣʘʥʮʘʭ ʠ 

ʘʣʝʚʨʠʪʘʭ ʚʳʷʚʣʝʥʘ ʚ ʚʠʜʝ ʘʢʮʝʩʩʦʨʠʝʚ ʪʘʞʝ ʘʩʩʦʮʠʘʮʠʷ ʤʠʥʝʨʘʣʦʚ: ʢʚʘʨʮ, 

ʧʠʨʠʪ, ʧʦʣʝʚʳʝ ʰʧʘʪʳ, ʮʠʨʢʦʥ, ʠʣʴʤʝʥʠʪ. ʇʦ ʧʦʚʳʰʝʥʥʦʡ ʱʝʣʦʯʥʦʩʪʠ, 

ʤʘʛʥʝʟʠʘʣʴʥʦ-ʞʝʣʝʟʠʩʪʦʡ ʢʣʘʩʪʠʢʝ, ʢʘʣʠʡʥʦʩʪʠ ʩʦʣʝʥʦʩʥʳʝ ʧʦʨʦʜʳ ʠ 

ʘʣʝʚʨʠʪʦʚʳʝ ʩʣʘʥʮʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʜʥʦʪʠʧʥʦʩʪʴʶ. ʉʦʣʝʦʙʨʘʟʦʚʘʥʠʝ ʥʘ 

ʃʝʤʚʠʥʩʢʦʡ ʧʣʦʱʘʜʠ ʉʝʚʝʨʥʦʛʦ ʋʨʘʣʘ ʧʨʦʭʦʜʠʣʦ ʚʦ ʚʨʝʤʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʦʛʫʨʝʡʩʢʦʡ ʩʚʠʪʳ, ʦʪʣʦʞʝʥʠʷ ʢʦʪʦʨʦʡ ʦʪʥʦʩʷʪ ʢ ʨʠʬʪʦʛʝʥʥʦʡ ʚʫʣʢʘʥʦʛʝʥʥʦ-

ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʝ (ʆʨʜʦʚʠʢé, 1990). 

ɺ ʩʚʝʪʝ ʠʟʣʦʞʝʥʥʦʛʦ ʚʳʰʝ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʚʘʧʦʨʠʪʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʘ 

ʋʨʘʣʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ. ɺ ʧʦʟʜʥʝʤ ʢʝʤʙʨʠʠ (ʨʘʥʥʝʤ 

ʦʨʜʦʚʠʢʝ) ʥʘ ʩʝʚʝʨʝ ʋʨʘʣʘ ʚʦʟʥʠʢʘʝʪ ʨʠʬʪʦʚʘʷ ʜʦʣʠʥʘ, ʢʫʜʘ ʩʥʦʩʠʣʩʷ 

ʦʙʣʦʤʦʯʥʳʡ ʧʝʩʯʘʥʳʡ ʠ ʘʣʝʚʨʠʪʦʚʳʡ ʤʘʪʝʨʠʘʣ ʠ ʢʫʜʘ ʠʥʛʨʝʩʩʠʨʦʚʘʣʦ ʤʦʨʝ ʚ 

ʵʧʦʭʫ ʥʘʢʦʧʣʝʥʠʷ ʧʦʛʫʨʝʡʩʢʦʡ ʩʚʠʪʳ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʛʨʝʩʩʠʠ ʠʟ-ʟʘ 

ʠʟʨʝʟʘʥʥʦʡ ʤʦʨʬʦʣʦʛʠʠ ʜʥʘ ʙʘʩʩʝʡʥʘ, ʠ ʚʝʨʦʷʪʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʚʧʘʜʠʥ ʠ ʚʘʣʦʚ ʙʳʣʘ ʥʝʦʜʠʥʘʢʦʚʘʷ. ɸʨʠʜʥʳʡ ʢʣʠʤʘʪ ʠ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʧʨʠʪʦʢ 

ʤʦʨʩʢʦʡ ʚʦʜʥʦʡ ʤʘʩʩʳ ʧʨʠʚʦʜʠʣ ʢ ʦʙʤʝʣʝʥʠʶ, ʚʳʩʳʭʘʥʠʶ ʙʘʩʩʝʡʥʦʚ, 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʵʚʘʧʦʨʠʪʦʚ ʚ ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʚʘʣʘʤʠ ʚʧʘʜʠʥʘʭ, ʛʜʝ ʨʘʥʝʝ 

ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʪʦʥʢʠʝ ʧʝʣʠʪʦʚʳʝ ʦʩʘʜʢʠ. ʇʦ ʧʣʦʱʘʜʠ ʋʨʘʣʴʩʢʦʛʦ 

ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ ʦʩʘʜʢʦʦʙʨʘʟʦʚʘʥʠʷ ʵʚʘʧʦʨʠʪʳ ʟʘʤʝʱʘʣʠʩʴ ʩʝʨʦ-ʟʝʣʝʥʳʤʠ 

ʘʣʝʚʨʠʪʘʤʠ, ʯʝʨʥʳʤʠ ʩʣʘʥʮʘʤʠ ʠ ʥʝ ʠʤʝʶʪ ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. 

ʅʘʢʦʧʣʝʥʠʝ ʵʚʘʧʦʨʠʪʦʚ ʥʘ ʋʨʘʣʝ ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʢʘʢ ʠ ʚ ʉʠʙʠʨʠ ʧʨʦʭʦʜʠʣʦ ʚ 
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ʧʦʟʜʥʝʢʝʤʙʨʠʡʩʢʠʡ ʧʝʨʠʦʜ. ʅʘʢʦʧʣʝʥʠʝ ʩʦʣʝʡ ʚ ʇʨʝʜʫʨʘʣʴʩʢʦʤ ʧʨʦʛʠʙʝ 

ʧʨʦʭʦʜʠʣʦ ʚ ʧʦʟʜʥʝʦʨʜʦʚʠʢʩʢʦʝ ʚʨʝʤʷ ʙʝʟ ʥʘʢʦʧʣʝʥʠʷ ʚʫʣʢʘʥʦʛʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. 
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ʇʈʆɹʃɽʄɸ ʉʆʆʊʅʆʐɽʅʀʗ ʄɸʅɻʋʐʉʂʆʁ ʉɺʀʊʓ ʀ ɺɸʃʋʅʅʆ-

ɻɸʃɽʏʅʀʂʆɺʆʁ ʊʆʃʑʀ ɻʆʈʓ ʇʈʀʉʗɾʅʆʁ (ɻʆʈʅʓʁ ʂʈʓʄ) 

ʕ.ʀ. ʂʦʚʘʣʝʚʩʢʠʡ, ʆ.ɻ. ʄʘʢʘʨʯʝʚ (ʈɻɻʈʋ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ) 

 

ʇʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʠʢʦʚʘʷ ʪʦʣʱʘ, ʩʣʘʛʘʶʱʘʷ 

ʚʝʨʰʠʥʫ ʛ. ʇʨʠʩʷʞʥʦʡ, ʦʜʥʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʩʯʠʪʘʝʪʩʷ ʧʣʠʦʮʝʥʦʚʦ-

ʯʝʪʚʝʨʪʠʯʥʦʡ, ʘ ʜʨʫʛʠʤʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʬʘʮʠʷ ʤʘʥʛʫʰʩʢʦʡ ʩʚʠʪʳ 

ʚʝʨʭʥʝʛʦ ʘʣʴʙʘ. ʄʳ ʧʦʟʥʘʢʦʤʠʣʠʩʴ ʩ ʩʦʩʪʘʚʦʤ ʠ ʩʪʨʦʝʥʠʝʤ ʵʪʠʭ ʪʦʣʱ ʧʨʠ 

ʧʨʦʭʦʞʜʝʥʠʠ ʂʨʳʤʩʢʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ ʣʝʪʦʤ 2009 ʛ., ʧʦʩʣʝ ʯʝʛʦ ʚ 

ʨʘʤʢʘʭ ʫʯʝʙʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ ɺ.ɹ. 

ʂʘʨʘʫʣʦʚʘ ʧʨʦʚʝʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʘʨʰʨʫʪʳ ʚ ʨʘʡʦʥʝ ʄʘʥʛʫʰʩʢʦʡ ʙʘʣʢʠ ʠ ʛ. 

ʇʨʠʩʷʞʥʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʘʥʥʳʭ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʪʫ ʠʣʠ 

ʠʥʫʶ ʪʦʯʢʫ ʟʨʝʥʠʷ. ɼʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʷʭ ʠ 

ʠʟʫʯʝʥʠʠ ʣʠʪʝʨʘʪʫʨʳ, ʧʦʩʚʷʱʝʥʥʦʡ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʝ. 

ʆʪʣʦʞʝʥʠʷ ʘʣʴʙʘ ʚ ʤʝʞʜʫʨʝʯʴʝ ʂʘʯʘ-ɹʦʜʨʘʢ (ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ 

ɹʘʭʯʠʩʘʨʘʡʩʢʦʛʦ ʨʘʡʦʥʘ ɻʦʨʥʦʛʦ ʂʨʳʤʘ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʣʴʢʦ ʚʝʨʭʥʠʤ 

ʧʦʜʲʷʨʫʩʦʤ. ɺ ʨʘʡʦʥʝ ʩʝʣ. ʇʨʦʭʣʘʜʥʦʛʦ (ʙʳʚʰ. ʄʘʥʛʫʰ) ʦʥʠ ʙʳʣʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʚ 1949 ʛ ʄ.ɺ. ʄʫʨʘʪʦʚʳʤ. ʇʦʟʜʥʝʝ ʚʝʨʭʥʝʘʣʴʙʩʢʠʝ ʛʣʠʥʳ ʚʦʰʣʠ ʚ 

ʣʠʪʝʨʘʪʫʨʫ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ʤʘʥʛʫʰʩʢʦʡ ʩʚʠʪʳ (ɻʦʨʙʘʯʠʢ, ʂʨʝʯʤʘʨ, 1969; 

ʎʝʡʩʣʝʨ ʠ ʜʨ., 1999) ʠʣʠ ʤʘʥʛʫʰʩʢʦʡ ʪʦʣʱʠ (ʏʝʨʥʦʚ, ʗʥʠʥ, 1975; ʗʥʠʥ, 1979, 

1997). ʄʘʥʛʫʰʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʟʘʣʝʛʘʶʪ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʘʡʦʥʝ 

ʠʥʛʨʝʩʩʠʚʥʦ, ʚʳʧʦʣʥʷʷ ʵʨʦʟʠʦʥʥʫʶ ʢʦʪʣʦʚʠʥʫ, ʧʨʦʤʳʪʫʶ ʚ ʧʦʨʦʜʘʭ 

ʪʘʚʨʠʯʝʩʢʦʡ ʩʝʨʠʠ. 

ʅʠʞʥʷʷ ʯʘʩʪʴ ʤʘʥʛʫʰʩʢʦʡ ʩʚʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʝʨʝʜʦʚʘʥʠʝʤ 

ʨʘʟʥʦʟʝʨʥʠʩʪʳʭ ʧʣʦʭʦ ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʭ ʩʠʣʴʥʦ ʦʞʝʣʝʟʥʝʥʥʳʭ ʞʝʣʪʦʚʘʪʦ-

ʙʫʨʳʭ ʧʝʩʯʘʥʠʢʦʚ ʠ ʧʝʩʯʘʥʠʩʪʳʭ ʛʣʠʥ, ʨʝʟʢʦ ʥʝʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʶʱʠʭ ʥʘ 

ʪʘʚʨʠʯʝʩʢʦʡ ʩʝʨʠʠ ʩ ʢʦʥʪʘʢʪʦʤ ʧʨʠʩʣʦʥʝʥʠʷ. ʄʝʩʪʘʤʠ ʚ ʧʝʩʯʘʥʠʢʘʭ 

ʥʘʙʣʶʜʘʝʪʩʷ ʢʦʩʘʷ ʩʣʦʠʩʪʦʩʪʴ, ʚʩʪʨʝʯʘʶʪʩʷ ʢʘʨʙʦʥʘʪʥʳʝ ʚʢʣʶʯʝʥʠʷ ʨʘʟʤʝʨʦʤ 
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ʜʦ 1-2 ʩʤ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʧʘʯʢʘ ʤʦʱʥʦʩʪʴʶ ʜʦ 20 ʤ ʨʘʟʚʠʪʘ ʥʘ ʩʢʣʦʥʘʭ ʠ ʫ 

ʧʦʜʥʦʞʠʷ ʛʦʨ ɼʣʠʥʥʦʡ ʠ ʐʝʣʫʜʠʚʦʡ. ɺ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʣʦʠ 

ʧʝʩʯʘʥʠʢʦʚ ʚʳʢʣʠʥʠʚʘʶʪʩʷ, ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʱʘʷʩʴ ʧʝʩʯʘʥʠʩʪʳʤʠ ʠ 

ʘʣʝʚʨʠʪʠʩʪʳʤʠ ʛʣʠʥʘʤʠ, ʦʙʥʘʞʘʶʱʠʤʠʩʷ ʥʘ ʣʝʚʦʤ ʩʢʣʦʥʝ ʄʘʥʛʫʰʩʢʦʛʦ 

ʦʚʨʘʛʘ ʠ ʚʩʢʨʳʪʳʤʠ ʙʫʨʦʚʳʤʠ ʩʢʚʘʞʠʥʘʤʠ ʥʘ ʙʘʟʘʭ ʄɻʈʀ ʠ ʄɻʋ. ɻʣʠʥʳ 

ʪʝʤʥʦ-ʩʝʨʳʝ ʜʦ ʙʫʨʦʚʘʪʦ-ʩʝʨʳʭ, ʤʝʩʪʘʤʠ ʧʝʩʪʨʦʦʢʨʘʰʝʥʥʳʝ, ʛʠʜʨʦʩʣʶʜʠʩʪʳʝ, 

ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ, ʥʝʩʣʦʠʩʪʳʝ, ʩ ʝʜʠʥʠʯʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʧʦʣʠʤʠʢʪʦʚʳʭ 

ʧʝʩʯʘʥʠʢʦʚ, ʢʦʥʢʨʝʮʠʷʤʠ ʩʠʜʝʨʠʪʦʚ ʠ ʨʝʜʢʠʤʠ ʨʘʩʩʝʷʥʥʳʤʠ ʛʘʣʴʢʘʤʠ. ʆʙʱʘʷ 

ʤʦʱʥʦʩʪʴ ʤʘʥʛʫʰʩʢʦʡ ʩʚʠʪʳ ʜʦʩʪʠʛʘʝʪ 80-90 ʤ. ʆʙʥʘʞʝʥʠʷ ʧʝʩʯʘʥʠʢʦʚ ʠ ʛʣʠʥ 

ʤʘʥʛʫʰʩʢʦʡ ʩʚʠʪʳ ʠʟʚʝʩʪʥʳ ʪʘʢʞʝ ʫ ʦʩʥʦʚʘʥʠʷ ʛ. ʇʨʠʩʷʞʥʦʡ, ʚʙʣʠʟʠ ʩʪʘʨʦʛʦ 

ʰʦʩʩʝ ʥʘ ʦʙʩʝʨʚʘʪʦʨʠʶ. 

ʇʝʨʚʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʢʦʧʘʝʤʳʭ ʦʩʪʘʪʢʦʚ ʠʟ ʤʘʥʛʫʰʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʩʜʝʣʘʣ ʧʦ ʧʨʦʩʴʙʝ ʄ.ɺ. ʄʫʨʘʪʦʚʘ ɺ.ʇ. ʈʝʥʛʘʨʪʝʥ (ʄʫʨʘʪʦʚ, 1949). ʀʤ ʠʟ 

ʧʝʩʯʘʥʠʢʦʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʤʘʥʛʫʰʩʢʦʡ ʩʚʠʪʳ, ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʨʫʢʦʚʦʜʷʱʠʡ 

ʚʝʨʭʥʝʘʣʴʙʩʢʠʡ ʘʤʤʦʥʠʪ Hysteroceras varicosum (Sow.), ʘ ʪʘʢʞʝ ʪʨʠ ʚʠʜʘ 

ʜʚʫʩʪʚʦʨʯʘʪʳʭ ʤʦʣʣʶʩʢʦʚ - Neithea aequicostata (Lam.), Neithea quinquecostata 

(Sow.) ʠ Cardium ex gr. ibbestonti Forbes. ʀʟʚʝʩʪʥʳ ʠ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʥʘʭʦʜʢʠ 

ʘʤʤʦʥʠʪʦʚ, ʙʝʣʝʤʥʠʪʦʚ, ʜʚʫʩʪʚʦʨʦʢ, ʬʦʨʘʤʠʥʠʬʝʨ ʠ ʠʩʢʦʧʘʝʤʳʭ ʨʘʩʪʝʥʠʡ. 

ɻʨʫʙʦʦʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʠʢʦʚʦʡ ʪʦʣʱʠ, ʩʣʘʛʘʶʱʝʡ 

ʧʣʦʩʢʫʶ ʚʝʨʰʠʥʫ ʛ. ʇʨʠʩʷʞʥʦʡ, ʚʧʝʨʚʳʝ ʩʪʘʣ ʠʟʫʯʘʪʴʩʷ ʚ 1939 ʛ. ʅ. ʀ. 

ʅʠʢʦʣʘʝʚʳʤ. ɺ ʨʘʙʦʪʝ 1946 ʛʦʜʘ ʠʤ ʜʘʝʪʩʷ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʛʘʣʝʢ ʠ ʛʣʳʙ 

ʨʘʟʥʳʭ ʧʦʨʦʜ ʠʟ ʛʘʣʝʯʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʧʦ ʝʛʦ ʤʥʝʥʠʶ ʧʨʠʫʨʦʯʝʥʳ ʢ  

ʧʣʠʦʮʝʥʦʚʦʡ ʪʝʨʨʘʩʝ. ʇʨʝʧʦʜʘʚʘʪʝʣʠ ʠ ʩʦʪʨʫʜʥʠʢʠ ʄɻʈʀ, ʧʨʦʚʦʜʠʚʰʠʝ 

ʫʯʝʙʥʫʶ ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ, ʥʠʢʦʛʜʘ ʥʝ ʩʪʘʚʠʣʠ ʧʦʜ ʩʦʤʥʝʥʠʝ 

ʘʣʣʶʚʠʘʣʴʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʛʘʣʝʯʥʠʢʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʧʣʦʩʢʫʶ 

ʘʢʢʫʤʫʣʷʪʠʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʛ. ʇʨʠʩʷʞʥʦʡ. ʇʦ ʚʳʩʦʪʥʦʤʫ ʧʦʣʦʞʝʥʠʶ (ʙʦʣʝʝ 

120 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʙʣʠʞʘʡʰʠʭ ʚʦʜʦʪʦʢʦʚ) ʛʘʣʝʯʥʠʢʠ ʩʦʧʦʩʪʘʚʣʷʣʠʩʴ ʩ 

ʢʠʟʠʣʜʞʘʨʩʢʦʡ ʪʝʨʨʘʩʦʡ ʧʣʠʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ.  ʆʙʨʘʟʦʚʘʥʠʝ ʚʘʣʫʥʥʳʭ 

ʛʦʨʠʟʦʥʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʢʨʫʧʥʳʝ ʛʣʳʙʳ ʪʠʪʦʥʩʢʠʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʦʙʲʷʩʥʷʣʦʩʴ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʩʝʣʝʚʳʭ ʧʦʪʦʢʦʚ. 

ɺ 80-ʭ ʛʦʜʘʭ ʩʪʫʜʝʥʪʘʤʠ ʄɻʈʀ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʨʦʬʝʩʩʦʨʘ ʄ.ʂ. 

ɹʘʭʪʝʝʚʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʩʦʩʪʘʚʘ ʠ ʩʪʨʦʝʥʠʷ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʠʢʦʚʦʡ ʪʦʣʱʠ ʙʳʣʠ 

ʧʨʦʡʜʝʥʳ ʜʚʘ ʰʫʨʬʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʩʣʦʠʩʪʦʝ ʩʪʨʦʝʥʠʝ ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʟʘʣʝʛʘʥʠʝ ʘʣʣʶʚʠʘʣʴʥʳʭ ʛʘʣʝʯʥʠʢʦʚ, ʧʦʜʩʪʠʣʘʝʤʳʭ 

ʛʦʨʠʟʦʥʪʦʤ ʚʘʣʫʥʥʠʢʦʚ, ʠ ʦʙʥʘʨʫʞʝʥʳ ʝʜʠʥʠʯʥʳʝ ʛʘʣʴʢʠ çʚʨʘʢʦʥʩʢʠʭè (ʧʦ 

ʧʨʠʥʷʪʦʡ ʪʝʧʝʨʴ ʚ ʈɻɻʈʋ ʪʝʨʤʠʥʦʣʦʛʠʠ çʯʠʛʠʨʩʢʠʭè) ʠʟʚʝʩʪʢʦʚʠʩʪʳʭ 

ʧʝʩʯʘʥʠʢʦʚ ʚʝʨʭʦʚ ʚʝʨʭʥʝʛʦ ʘʣʴʙʘ.  

ɺ 1961 ʛ. ɹ.ʊ. ʗʥʠʥ ʚ ʜʦʢʣʘʜʝ, ʩʜʝʣʘʥʥʦʤ ʚ ʄʦʩʢʦʚʩʢʦʤ ʦʙʱʝʩʪʚʝ 

ʠʩʧʳʪʘʪʝʣʝʡ ʧʨʠʨʦʜʳ, ʦʪʩʪʘʠʚʘʣ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʠʢʦʚʘʷ ʪʦʣʱʘ 

ʛ. ʇʨʠʩʷʞʥʦʡ ʦʜʥʦʚʦʟʨʘʩʪʥʘ ʤʘʥʛʫʰʩʢʦʡ ʩʚʠʪʝ ʠ ʷʚʣʷʝʪʩʷ ʝʸ ʬʘʮʠʝʡ. ʕʪʦ 

ʧʦʣʦʞʝʥʠʝ ʙʳʣʦ ʨʘʟʚʠʪʦ ʚ ʩʪʘʪʴʝ, ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʠʤ ʚ 1964 ʛ. ɺ ʢʘʯʝʩʪʚʝ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʧʨʠʚʦʜʠʣʠʩʴ ʟʘʨʠʩʦʚʢʘ ʠ ʦʧʠʩʘʥʠʝ ʦʙʥʘʞʝʥʠʷ ʤʘʥʛʫʰʩʢʦʡ 

ʩʚʠʪʳ ʫ ʧʦʜʥʦʞʴʷ ʛ. ʇʨʠʩʷʞʥʦʡ. ɺ ʧʝʩʯʘʥʠʢʘʭ ʩ ʦʩʪʘʪʢʘʤʠ ʤʘʥʛʫʰʩʢʠʭ 

ʜʚʫʩʪʚʦʨʦʢ Neithea quinquecostata Sow. ʠ Plicatula gurgitis Pict. et Roux 

ʩʦʜʝʨʞʘʪʩʷ ʛʘʣʴʢʠ ʢʚʘʨʮʘ ʠ ʙʘʨʨʝʤʩʢʠʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʘ ʪʘʢʞʝ ʦʙʣʦʤʢʠ ʧʦʨʦʜ 
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ʪʘʚʨʠʯʝʩʢʦʡ ʩʝʨʠʠ. ɺ ʧʦʜʩʪʠʣʘʶʱʠʭ ʠʭ (ʧʦ ʤʥʝʥʠʶ ɹ.ʊ. ʗʥʠʥʘ) ʛʣʠʥʘʭ 

ʟʘʨʠʩʦʚʘʥʳ ʠ ʦʧʠʩʘʥʳ ʚʢʣʶʯʝʥʠʷ ʛʘʣʝʢ ʠ ʚʘʣʫʥʦʚ ʨʘʟʥʳʭ ʧʦʨʦʜ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ 

ʘʚʪʦʨʫ ʩʦʧʦʩʪʘʚʠʪʴ ʠʭ ʩ ʛʘʣʝʯʥʠʢʘʤʠ ʠ ʚʘʣʫʥʥʠʢʘʤʠ, ʟʘʣʝʛʘʶʱʠʤʠ ʥʘ ʚʝʨʰʠʥʝ 

ʛ. ʇʨʠʩʷʞʥʦʡ.  

ɺ 1975 ʛ. ɺ.ɻ. ʏʝʨʥʦʚ ʠ ɹ.ʊ. ʗʥʠʥ ʦʧʫʙʣʠʢʦʚʘʣʠ ʩʪʘʪʴʶ, ʚ ʢʦʪʦʨʦʡ 

ʜʦʢʘʟʳʚʘʣʠ, ʯʪʦ ʧʦʣʠʤʠʢʪʦʚʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ (ʚ ʪʦʤ ʯʠʩʣʝ ʚʘʣʫʥʥʳʝ) 

ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʩʪʨʦʝʥʠʠ ʤʘʥʛʫʰʩʢʦʡ ʩʚʠʪʳ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʡʦʥʝ ʛ. 

ʇʨʠʩʷʞʥʦʡ, ʥʦ ʠ ʚ ʦʧʦʨʥʦʤ ʨʘʟʨʝʟʝ ʵʪʦʡ ʩʚʠʪʳ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʄʘʥʛʫʰʩʢʦʛʦ 

ʦʚʨʘʛʘ ʧʦʜ ʛ. ɼʣʠʥʥʦʡ. ɽʩʣʠ ʵʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʪʘʢ, ʪʦ ʚʳʚʦʜ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʧʦʭʦʞʠʭ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʝʨʰʠʥʳ 

ʛ. ʇʨʠʩʷʞʥʦʡ ʠ ʤʘʥʛʫʰʩʢʦʡ ʩʚʠʪʳ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʨʘʚʜʦʧʦʜʦʙʥʳʤ. ʇʦʩʣʝ 

ʧʦʷʚʣʝʥʠʷ ʵʪʦʡ ʧʫʙʣʠʢʘʮʠʠ ʪʦʯʢʘ ʟʨʝʥʠʷ ʦʙ ʦʜʥʦʚʦʟʨʘʩʪʥʦʩʪʠ ʤʘʥʛʫʰʩʢʦʡ 

ʩʚʠʪʳ ʠ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʠʢʦʚʦʡ ʪʦʣʱʠ ʛ. ʇʨʠʩʷʞʥʦʡ ʙʳʣʘ ʦʢʦʥʯʘʪʝʣʴʥʦ 

ʧʨʠʥʷʪʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʄɻʋ ʠ ʙʦʣʝʝ ʥʝ ʧʦʜʚʝʨʛʘʣʘʩʴ ʩʦʤʥʝʥʠʷʤ. 

ʉ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʧʦʣʦʞʝʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʢʦʣʣʝʢʪʠʚʳ 

ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʜʚʫʭ ʢʨʫʧʥʳʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʚʦʜʷʪ 

ʩʚʦʠʭ ʩʪʫʜʝʥʪʦʚ ʧʦ ʦʜʥʠʤ ʦʙʥʘʞʝʥʠʷʤ ʠ ʠʟʣʘʛʘʶʪ ʠʤ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ, 

ʚʟʘʠʤʦʠʩʢʣʶʯʘʶʱʠʝ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘ ʠʟʫʯʘʝʤʳʝ ʦʙʲʝʢʪʳ, ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ 

ʥʦʨʤʘʣʴʥʳʤ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘʤʠ ʥʘʙʣʶʜʝʥʠʡ ʤʳ ʧʦʧʳʪʘʣʠʩʴ 

ʦʮʝʥʠʪʴ ʜʦʚʦʜʳ, ʧʨʠʚʦʜʷʱʠʝʩʷ ʚ ʧʦʣʴʟʫ ʨʘʟʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ, ʠ ʩʜʝʣʘʪʴ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʚʳʚʦʜʳ. 

ʇʨʝʞʜʝ ʚʩʝʛʦ, ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʥʝʩʦʤʥʝʥʥʳʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʟʘʣʝʛʘʥʠʝ 

ʛʘʣʝʯʥʠʢʦʚ, ʩʣʘʛʘʶʱʠʭ ʚʝʨʰʠʥʫ ʛ. ʇʨʠʩʷʞʥʦʡ, ʠʭ ʩʣʘʙʘʷ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʦʩʪʴ 

ʠ ʪʝʩʥʘʷ ʩʚʷʟʴ ʩ ʩʦʚʨʝʤʝʥʥʳʤ ʨʝʣʴʝʬʦʤ. ʉ ʵʪʠʭ ʧʦʟʠʮʠʡ ʠʭ ʨʘʥʥʝʤʝʣʦʚʦʡ 

ʚʦʟʨʘʩʪ ʢʘʞʝʪʩʷ ʤʘʣʦʚʝʨʦʷʪʥʳʤ. ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʠʟʫʯʝʥʠʝ 

ʚʳʭʦʜʦʚ ʧʦʨʦʜ ʫ ʧʦʜʥʦʞʴʷ ʛ. ʇʨʠʩʷʞʥʦʡ. ʆʙʥʘʞʝʥʥʦʩʪʴ ʟʜʝʩʴ, ʢ ʩʦʞʘʣʝʥʠʶ, 

ʧʣʦʭʘʷ ʠ ʜʣʷ ʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʭ ʚʳʚʦʜʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʨʘʩʯʠʩʪʦʢ. 

ʇʦ ʧʝʨʚʦʤʫ ʚʧʝʯʘʪʣʝʥʠʶ, ʧʝʩʯʘʥʠʢʠ ʥʠʟʦʚ ʤʘʥʛʫʰʩʢʦʡ ʩʚʠʪʳ, ʩʦʜʝʨʞʘʱʠʝ 

ʨʝʜʢʠʝ ʤʝʣʢʠʝ ʛʘʣʴʢʠ ʢʚʘʨʮʘ ʠ ʧʝʨʝʭʦʜʷʱʠʝ ʚ ʦʩʘʜʦʯʥʳʝ ʙʨʝʢʯʠʠ ʩ 

ʫʛʣʦʚʘʪʳʤʠ ʦʙʣʦʤʢʘʤʠ ʧʦʨʦʜ ʪʘʚʨʠʯʝʩʢʦʡ ʩʝʨʠʠ ʠʤʝʶʪ ʤʘʣʦ ʦʙʱʝʛʦ ʩ 

ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʠʢʦʚʦʡ ʪʦʣʱʝʡ. ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʛʘʣʝʢ ʠ ʚʘʣʫʥʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ 

ʚ ʛʣʠʥʘʭ ʤʘʥʛʫʰʩʢʦʡ ʩʚʠʪʳ, ʪʦ ʠʭ çʢʦʨʝʥʥʦʝ ʟʘʣʝʛʘʥʠʝè ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʝ. 

ɹʦʣʝʝ ʚʝʨʦʷʪʥʦ ʚʜʘʚʣʠʚʘʥʠʝ ʛʘʣʝʢ ʠ ʚʘʣʫʥʦʚ, ʩʧʦʣʟʘʶʱʠʭ ʧʦ ʩʢʣʦʥʫ ʧʨʠ 

ʨʘʟʨʫʰʝʥʠʠ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʠʢʦʚʦʡ ʪʦʣʱʠ ʚ ʧʣʘʩʪʠʯʥʳʝ (ʦʩʦʙʝʥʥʦ ʧʨʠ 

ʨʘʟʤʦʢʘʥʠʠ) ʛʣʠʥʳ ʤʘʥʛʫʰʩʢʦʡ ʩʚʠʪʳ.  

ɼʨʫʛʦʡ ʚʦʧʨʦʩ ʩʚʷʟʘʥ ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ (ʧʦ ʜʘʥʥʳʤ ɺ.ɻ. ʏʝʨʥʦʚʘ ʠ ɹ.ʊ. 

ʗʥʠʥʘ) ʛʘʣʝʯʥʳʭ ʠ ʦʩʦʙʝʥʥʦ ʚʘʣʫʥʥʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʚ ʨʘʟʨʝʟʝ ʤʘʥʛʫʰʩʢʦʡ 

ʩʚʠʪʳ ʥʘ ʩʢʣʦʥʘʭ ʛʦʨ ɼʣʠʥʥʦʡ ʠ ʐʝʣʫʜʠʚʦʡ. ʉʣʘʙʦ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʝ 

ʛʘʣʝʯʥʠʢʠ ʦʙʥʘʞʘʶʪʩʷ ʚ ʛʣʫʙʦʢʦʡ ʧʨʦʤʦʠʥʝ ʥʠʞʝ ʧʣʦʪʠʥʳ ʚʝʨʭʥʝʛʦ ʩʪʘʚʢʘ ʚ ʩ. 

ʇʨʦʭʣʘʜʥʦʤ. ʅʘʨʷʜʫ ʩ ʭʦʨʦʰʦ ʦʢʘʪʘʥʥʳʤʠ ʛʘʣʴʢʘʤʠ ʨʘʟʥʳʭ ʧʦʨʦʜ, ʦʥʠ 

ʩʦʜʝʨʞʘʪ ʛʘʣʴʢʠ ʢʨʝʤʥʝʡ ʠʟ ʚʝʨʭʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʙʝʟʫʩʣʦʚʥʦ ʤʦʣʦʞʝ 

ʤʘʥʛʫʰʩʢʦʡ ʩʚʠʪʳ (ʩʢʦʨʝʝ ʚʩʝʛʦ, ʵʪʦ ʚʝʨʭʥʝʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ). 

ɺʳʩʳʧʢʠ ʭʦʨʦʰʦ ʦʢʘʪʘʥʥʳʭ ʛʘʣʝʢ ʚʩʪʨʝʯʝʥʳ ʥʘʤʠ ʪʘʢʞʝ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʧʨʘʚʦʛʦ ʧʦʣʦʛʦʛʦ ʩʢʣʦʥʘ ʄʘʥʛʫʰʩʢʦʛʦ ʦʚʨʘʛʘ ʧʨʠ ʧʦʜʲʸʤʝ ʢ ʛ. ɼʣʠʥʥʦʡ. 

ʀʟʫʯʝʥʠʝ ʩʚʷʟʠ ʠʭ ʧʦʣʦʞʝʥʠʷ ʩ ʤʠʢʨʦʨʝʣʴʝʬʦʤ ʩʢʣʦʥʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʵʪʦ 
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ʦʩʪʘʪʢʠ ʘʣʣʶʚʠʷ ʚʳʩʦʢʠʭ ʪʝʨʨʘʩ. ʊʱʘʪʝʣʴʥʳʝ ʧʦʠʩʢʠ ʣʠʥʟ ʛʘʣʝʯʥʠʢʦʚ ʠ 

ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʩʨʝʜʠ ʧʝʩʯʘʥʠʢʦʚ ʠ ʛʣʠʥ ʤʘʥʛʫʰʩʢʦʡ ʩʚʠʪʳ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝ 

ʜʘʣʠ. 

ʕʪʠ ʥʘʙʣʶʜʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʚʳʚʦʜ, ʯʪʦ ʤʥʝʥʠʝ 

ʦʙ ʦʜʥʦʚʦʟʨʘʩʪʥʦʩʪʠ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʠʢʦʚʦʡ ʪʦʣʱʠ ʠ ʤʘʥʛʫʰʩʢʦʡ ʩʚʠʪʳ 

ʷʚʣʷʝʪʩʷ ʦʰʠʙʦʯʥʳʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʟʫʯʝʥʠʝ ʵʪʦʛʦ ʩʧʦʨʥʦʛʦ ʚʦʧʨʦʩʘ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʠʪʴ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʨʘʩʯʠʩʪʦʢ ʠ ʜʨʫʛʠʭ ʣʝʛʢʠʭ ʛʦʨʥʳʭ 

ʚʳʨʘʙʦʪʦʢ. ʃʫʯʰʝ ʚʩʝʛʦ ʙʳʣʦ ʙʳ, ʝʩʣʠ ʙʳ ʚ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠʥʷʣʠ 

ʫʯʘʩʪʠʝ ʩʪʫʜʝʥʪʳ ʠ ʩʦʪʨʫʜʥʠʢʠ ʄɻʋ.  

 

ɿʆʅɸʃʔʅɸʗ ʉʍɽʄɸ ɼʃʗ ɺɽʈʍʅɽʄɽʃʆɺʓʍ ʆʊʃʆɾɽʅʀʁ ʂʈʓʄʉʂʆ-

ʂɸɺʂɸɿʉʂʆɻʆ ʈɽɻʀʆʅɸ ʇʆ ɻʃʆɹʆʊʈʋʅʂɸʅʀɼɸʄ (ʇʃɸʅʂʊʆʅʅʓɽ 

ʌʆʈɸʄʀʅʀʌɽʈʓ) 

ʃ.ʌ. ʂʦʧʘʝʚʠʯ (ʄɻʋ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ) 

 

ʇʣʘʥʢʪʦʥʥʳʝ ʬʦʨʘʤʠʥʠʬʝʨʳ (ʇʌ) ʠʤʝʶʪ ʚʝʜʫʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʯʠʥʘʷ ʩ ʤʝʣʦʚʦʛʦ ʧʝʨʠʦʜʘ. ʕʪʦ ʩʚʷʟʘʥʦ 

ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʠʯʠʥʘʤʠ: 1) ʙʳʩʪʨʦʡ ʵʚʦʣʶʮʠʝʡ, 2) ʰʠʨʦʢʠʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ, 3) ʦʙʠʣʠʝʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʤʦʨʩʢʠʭ ʦʩʘʜʦʯʥʳʭ ʪʦʣʱ, 4) 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ. ɺʩʝ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʇʌ 

ʜʣʷ ʟʦʥʘʣʴʥʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ ʠ ʢʦʨʨʝʣʷʮʠʠ ʤʝʣʦʚʳʭ ʠ ʢʘʡʥʦʟʦʡʩʢʠʭ ʪʦʣʱ ʚʦ 

ʤʥʦʛʠʭ ʯʘʩʪʷʭ ʤʠʨʘ, ʢʘʢ ʥʘ ʢʦʥʪʠʥʝʥʪʘʭ, ʪʘʢ ʠ ʚ ʦʢʝʘʥʘʭ. ʄʦʱʥʳʡ ʪʦʣʯʦʢ ʢ 

ʧʨʠʤʝʥʝʥʠʶ ʇʌ ʚ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʠ ʜʘʣʦ ʨʘʟʚʠʪʠʝ ʥʝʬʪʝʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ 

ʠ ʘʢʪʠʚʥʦʝ ʙʫʨʝʥʠʝ ʥʘ ʟʘʢʨʳʪʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

ʉʭʝʤʳ ʨʘʩʯʣʝʥʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʥʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʩʣʦʞʥʦʡ ʛʨʫʧʧʝ ʤʝʣʦʚʳʭ ʧʣʘʥʢʪʦʥʥʳʭ ʬʦʨʘʤʠʥʠʬʝʨ ï 

ʛʣʦʙʦʪʨʫʥʢʘʥʠʜʘʭ, ʥʘʯʘʣʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʜʘʚʥʦ, ʠʭ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ. ɺʩʝ 

ʦʥʠ ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʩʭʦʜʩʪʚʦ, ʨʘʟʣʠʯʘʷʩʴ ʚ ʜʝʪʘʣʷʭ, ʦʪʨʘʞʘʶʱʠʭ ʨʝʛʠʦʥʘʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʜʥʳʭ ʤʘʩʩ. ɼʣʷ ʂʨʳʤʩʢʦ-ʂʘʚʢʘʟʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʩʭʝʤʘ ʅ.ʀ. ʄʘʩʣʘʢʦʚʦʡ (1978). 

ʅʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʩʠʩʪʝʤʘʪʠʢʝ ʛʨʫʧʧʳ ʠ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʪʘʢʩʦʥʦʚ ʚ 

ʨʘʟʨʝʟʘʭ ʧʦʪʨʝʙʦʚʘʣʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʭʝʤʳ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʵʪʦʤʫ ʨʝʛʠʦʥʫ. ʊʘʢʘʷ ʩʭʝʤʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ. 

ʆʥʘ ʦʩʥʦʚʘʥʘ  ʥʘ ʨʘʟʨʝʟʘʭ ʖʛʦ-ɿʘʧʘʜʥʦʛʦ ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ɺʦʩʪʦʯʥʦʛʦ 

ʂʨʳʤʘ, ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʦʙʩʪʚʝʥʥʳʭ ʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦ 

ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ. ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʟʦʥʘʣʴʥʦʛʦ 

ʨʘʩʯʣʝʥʝʥʠʷ ʠʤʝʶʪ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʠʝ ʣʠʥʠʠ ʚ ʨʘʟʚʠʪʠʠ ʨʦʜʦʚ Rotalipora, 

Marginotruncana, Dicarinella, Globotruncana, Contusotruncana, Globotruncanita ʠ 

Abathomphalus (Loeblich, Tappan, 1987). ɺʩʝ ʵʪʠ ʪʘʢʩʦʥʳ ʦʙʣʘʜʘʣʠ ʙʳʩʪʨʦʡ 

ʵʚʦʣʶʮʠʦʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ, ʰʠʨʦʢʠʤ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʠ 

ʯʝʪʢʠʤʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʣʝʛʢʦ ʦʧʨʝʜʝʣʷʪʴ 

ʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ. ʇʨʝʜʣʘʛʘʝʤʘʷ ʟʦʥʘʣʴʥʘʷ ʰʢʘʣʘ ʩʦʩʪʦʠʪ ʠʟ 14 ʟʦʥʘʣʴʥʳʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠ ʜʚʫʭ ʧʦʜʟʦʥ, ʚʳʜʝʣʝʥʥʳʭ ʚʥʫʪʨʠ ʟʦʥʳ Whiteinella 

archaeocretacea (ʧʦʛʨʘʥʠʯʥʳʡ ʩʝʥʦʤʘʥ-ʪʫʨʦʥʩʢʠʡ ʠʥʪʝʨʚʘʣ). ɻʨʘʥʠʮʳ ʟʦʥ 

ʦʧʨʝʜʝʣʷʶʪʩʷ: (1) ʧʦ ʧʦʷʚʣʝʥʠʶ ʚʠʜʘ-ʠʥʜʝʢʩʘ ʠʣʠ ʧʦ ʠʩʯʝʟʥʦʚʝʥʠʶ ʚʠʜʘ-
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ʠʥʜʝʢʩʘ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʟʦʥʳ (2). ɼʘʥʥʳʝ ʧʦ ʇʌ ʢʦʨʨʝʣʠʨʦʚʘʣʠʩʴ ʩ 

ʟʦʥʘʣʴʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʧʦ ʤʘʢʨʦʬʦʩʩʠʣʠʷʤ. 

Rotalipora appenninica ʠʥʪʝʨʚʘʣ-ʟʦʥʘ 

ɺʦʟʨʘʩʪ: ʚʝʨʭʥʠʡ ʘʣʴʙ. ɸʚʪʦʨ: Bronnimann, 1952. ʆʩʥʦʚʘʥʠʝ ʟʦʥʳ: ʧʝʨʚʦʝ 

ʧʦʷʚʣʝʥʠʝ ʠʥʜʝʢʩ-ʚʠʜʘ ʚ ʟʦʥʝ Stoliczkaia dispar. 

Rotalipora globotruncanoides ʠʥʪʝʨʚʘʣ-ʟʦʥʘ 
ɺʦʟʨʘʩʪ: ʥʠʞʥʠʡ ʩʝʥʦʤʘʥ. ɸʚʪʦʨ: Lehmann, 1966. 

Rotalipora cushmani ʟʦʥʘ ʧʦʣʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 
ɺʦʟʨʘʩʪ: ʩʨʝʜʥʠʡ-ʚʝʨʭʥʠʡ ʩʝʥʦʤʘʥ. ɸʚʪʦʨ: Borsetti, 1962.ʆʩʥʦʚʘʥʠʝ ʟʦʥʳ: 

ʧʝʨʚʦʝ ʧʦʷʚʣʝʥʠʝ ʠʥʜʝʢʩ-ʚʠʜʘ ʚ ʟʦʥʝ  Turrilites costatus. 

Whiteinella archaeocretacea ʟʦʥʘ ʯʘʩʪʠʯʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ɺʦʟʨʘʩʪ: ʚʝʨʭʥʠʡ ʩʝʥʦʤʘʥ (ʯʘʩʪʠʯʥʦ) ï ʥʠʞʥʠʡ ʪʫʨʦʥ (ʯʘʩʪʠʯʥʦ). ɸʚʪʦʨ: Bolli , 

1966. ʉʠʥʦʥʠʤ ï ʟʦʥʘ Praeglobotruncana gigantea. ʆʩʥʦʚʘʥʠʝ ʟʦʥʳ: 

ʠʩʯʝʟʥʦʚʝʥʠʝ Rotalipora cushmani.ʕʪʘ ʟʦʥʘ ʩʦʦʪʚʝʪʩʚʫʝʪ ʧʦʛʨʘʥʠʯʥʦʤʫ 

ʩʝʥʦʤʘʥ-ʪʫʨʦʥʩʢʦʤʫ ʠʥʪʝʨʚʘʣʫ ʠ ʨʘʥʝʝ ʥʦʩʠʣʘ ʥʘʟʚʘʥʠʝ ñʟʦʥʘ ʢʨʫʧʥʳʭ 

ʛʣʦʙʠʛʝʨʠʥò (zone ¨ grosses globig®rines, Sigal, 1967). ɺ ʂʨʳʤʩʢʠʭ ʨʘʟʨʝʟʘʭ ʵʪʘ 

ʟʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʨʘʟʜʝʣʝʥʘ ʥʘ ʜʚʝ ʧʦʜʟʦʥʳ ï Dicarinella imbricata ʠ D. hagni. 

ʇʦʷʚʣʝʥʠʝ D. hagni ʩʦʚʧʘʜʘʝʪ ʩ ʦʩʥʦʚʘʥʠʝʤ ʪʫʨʦʥʘ ʠ ʩ ʧʝʨʚʳʤ ʧʦʷʚʣʝʥʠʝʤ 

ʠʥʦʮʝʨʘʤʦʚ Mityloides mytiloides.  

Helvetoglobotruncana helvetica ʟʦʥʘ ʧʦʣʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 
ɺʦʟʨʘʩʪ: ʥʠʞʥʠʡ ʪʫʨʦʥ. ɸʚʪʦʨ: Sigal, 1955. ʆʩʥʦʚʘʥʠʝ ʟʦʥʳ: ʧʝʨʚʦʝ ʧʦʷʚʣʝʥʠʝ 

ʠʥʜʝʢʩ-ʚʠʜʘ, ʢʦʪʦʨʦʝ ʩʦʚʧʘʜʘʝʪ ʩ ʥʠʞʥʝʡ ʛʨʘʥʠʮʝʡ ʟʦʥʳ Mytiloides labiatus. 

Marginotruncana pseudolinneiana ʠʥʪʝʨʚʘʣ-ʟʦʥʘ 

ɺʦʟʨʘʩʪ: ʩʨʝʜʥʠʡ ʪʫʨʦʥ. ɸʚʪʦʨ: Pessagno, 1967. ʆʩʥʦʚʘʥʠʝ ʟʦʥʳ: ʧʝʨʚʦʝ 

ʧʦʷʚʣʝʥʠʝ ʠʥʜʝʢʩ-ʚʠʜʘ. ʉ ʦʪʣʦʞʝʥʠʷʤʠ ʵʪʦ ʟʦʥʳ ʩʚʷʟʘʥʦ ʧʦʷʚʣʝʥʠʝ ʠ ʨʘʩʮʚʝʪ 

ʤʘʨʛʠʥʦʪʨʫʥʢʘʥʠʜ, ʧʝʨʚʳʤʠ ʧʨʝʜʩʪʚʠʪʝʣʷʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʵʢʟʝʤʧʣʷʨʳ 

ʟʦʥʘʣʴʥʦʛʦ ʚʠʜʘ, ʘ ʪʘʢʞʝ ʚʠʜʘ-ʢʦʩʤʦʧʦʣʠʪʘ Marginotruncana marginata (Reuss). 

ʂʨʦʤʝ ʪʦʛʦ, ʚʝʩʴʤʘ ʰʠʨʦʢʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʝ ʚʠʜʳ ʢʘʢ 

Dicarinella imbricata, D. hagni, Praeglobotruncana oraviensis, ʘ ʪʘʢʞʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʙʝʩʢʠʣʝʚʳʭ ʪʘʢʩʦʥʦʚ ï Whiteinella ʠ Hedbergella.  

Marginotruncana coronata ʠʥʪʝʨʚʘʣ-ʟʦʥʘ 

ɺʦʟʨʘʩʪ: ʚʝʨʭʥʠʡ ʪʫʨʦʥ-ʥʠʞʥʠʡ ʢʦʥʴʷʢ. ɸʚʪʦʨ: Moorkens, 1969. ʆʩʥʦʚʘʥʠʝ 

ʟʦʥʳ: ʧʝʨʚʦʝ ʧʦʷʚʣʝʥʠʝ ʠʥʜʝʢʩ-ʚʠʜʘ. 

Dicarinella primitiva ʠʥʪʝʨʚʘʣ-ʟʦʥʘ 
ɸʚʪʦʨ: Caron, 1978. ɺʦʟʨʘʩʪ: ʩʨʝʜʥʠʡ-ʚʝʨʭʥʠʡ ʢʦʥʴʷʢ. ʆʩʥʦʚʘʥʠʝ ʟʦʥʳ: ʧʝʨʚʦʝ 

ʧʦʷʚʣʝʥʠʝ ʠʥʜʝʢʩ-ʚʠʜʘ ʚ ʩʣʦʷʭ c Volviceramus involutus. 

Dicarinella concavata ʠʥʪʝʨʚʘʣ-ʟʦʥʘ 

ɸʚʪʦʨ: Sigal, 1955. ɺʦʟʨʘʩʪ ʟʦʥʳ: ʥʠʞʥʠʡ ʩʘʥʪʦʥ (ʧʨʠ ʜʚʫʯʣʝʥʥʦʤ ʜʝʣʝʥʠʠ). 

ʆʩʥʦʚʘʥʠʝ ʟʦʥʳ: ʧʝʨʚʦʝ ʧʦʷʚʣʝʥʠʝ ʠʥʜʝʢʩ-ʚʠʜʘ ʚ ʧʦʜʦʰʚʝ ʟʦʥʳ Inoceramus 

cardissoides. 

Dicarinella asymetrica ʟʦʥʘ ʧʦʣʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ɸʚʪʦʨ: Postuma, 1971. ɺʦʟʨʘʩʪ ʟʦʥʳ: ʚʝʨʭʥʠʡ ʩʘʥʪʦʥ. ʆʩʥʦʚʘʥʠʝ ʟʦʥʳ: ʧʝʨʚʦʝ 

ʧʦʷʚʣʝʥʠʝ ʠʥʜʝʢʩ-ʚʠʜʘ ʚ ʩʣʦʷʭ ʩ Marsupites. 
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Globotruncanita elevata ʟʦʥʘ ʯʘʩʪʠʯʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ɸʚʪʦʨ: Herm, 1962. ɺʦʟʨʘʩʪ ʟʦʥʳ: ʥʠʞʥʠʡ ʢʘʤʧʘʥ. ʇʦʜʦʰʚʘ ʟʦʥʳ ʬʠʢʩʠʨʫʝʪʩʷ 

ʧʨʠʩʫʪʩʪʚʠʝʤ ʟʦʥʘʣʴʥʦʛʦ ʚʠʜʘ (ʙʝʟ asymetrica), ʘ ʪʘʢʞʝ ʧʦʷʚʣʝʥʠʝʤ 

Globotruncana arca. 

Globigerinelloides multispinus ʠʥʪʝʨʚʘʣ-ʟʦʥʘ 

ɸʚʪʦʨ: Peryt, 1980. ʆʩʥʦʚʘʥʠʝ ʟʦʥʳ: ʧʦʷʚʣʝʥʠʝ ʟʦʥʘʣʴʥʦʛʦ ʚʠʜʘ. ɺʦʟʨʘʩʪ ʟʦʥʳ: 

ʥʠʞʥʷʷ ʯʘʩʪʴ ʚʝʨʭʥʝʛʦ ʢʘʤʧʘʥʘ. ʆʭʚʘʪʳʚʘʝʪ ʥʠʞʥʶʶ ʯʘʩʪʴ ʟʦʥʳ Belemnitella 

mucronata. 

Contusotruncana morozovae ʠʥʪʝʨʚʘʣ-ʟʦʥʘ 
ɸʚʪʦʨ: ʅ.ʀ.ʄʘʩʣʘʢʦʚʘ, 1977. ʆʩʥʦʚʘʥʠʝ ʟʦʥʳ: ʧʦʷʚʣʝʥʠʝ ʟʦʥʘʣʴʥʦʛʦ ʚʠʜʘ. 

ɺʦʟʨʘʩʪ ʟʦʥʳ: ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʚʝʨʭʥʝʛʦ ʢʘʤʧʘʥʘ. ɿʦʥʘ ʦʭʚʘʪʳʚʘʝʪ ʚʝʨʭʥʶʶ ʯʘʩʪʴ 

ʟʦʥʳ Belemnitella mucronata ʠ ʟʦʥʫ Belemnitella langei. 
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Globotruncanita stuarti ʠʥʪʝʨʚʘʣ-ʟʦʥʘ 

ɸʚʪʦʨ: de Lapparent, 1918. ɺʦʟʨʘʩʪ ʟʦʥʳ: ʥʠʞʥʠʡ ʤʘʘʩʪʨʠʭʪ. ʆʩʥʦʚʘʥʠʝ ʟʦʥʳ: 

ʧʦʷʚʣʝʥʠʝ ʟʦʥʘʣʴʥʦʛʦ ʚʠʜʘ. ɺʦʟʨʘʩʪ ʟʦʥʳ: ʥʠʞʥʠʡ ʤʘʘʩʪʨʠʭʪ (ʘʥʘʣʦʛ ʟʦʥ 

Belemnella lanceolata ʠ B.sumensis). 

Abathomphalus mayaroensis ʟʦʥʘ ʧʦʣʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ɸʚʪʦʨ: Bronnimann, 1952. ʆʩʥʦʚʘʥʠʝ ʟʦʥʳ: ʧʦʷʚʣʝʥʠʝ ʠʥʜʝʢʩ ʚʠʜʘ. ɺʦʟʨʘʩʪ 

ʟʦʥʳ: ʚʝʨʭʥʠʡ ʤʘʘʩʪʨʠʭʪ, ʟʦʥʘ Neobelemnella kazimiroviensis.  

ɿʦʥʘʣʴʥʦʝ ʜʝʣʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʜʝʪʘʣʠʟʠʨʦʚʘʥʦ ʥʘ ʦʩʥʦʚʝ ʥʝʢʦʪʦʨʳʭ 

ʙʠʦʩʦʙʳʪʠʡ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʥʳ ʥʘ ʪʘʙʣʠʮʝ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ 

ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʦʚ ʈʌʌʀ 08-05-00283 ʠ 08-05-00588.  

 

ɸɻɻʃʖʊʀʅʀʈʋʖʑʀɽ ʌʆʈɸʄʀʅʀʌɽʈʓ ʅʀɾʅɽɻʆ ʂɸʈʅʀʗ 

ʎɽʅʊʈɸʃʔʅʆʁ ʏɸʉʊʀ ʆ-ɺɸ ʂʆʊɽʃʔʅʓʁ (ʅʆɺʆʉʀɹʀʈʉʂʀɽ ʆ-ɺɸ) 

ʆ.ɸ. ʂʦʨʯʘʛʠʥ (ɻʀʅ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ) 

 

ɺ ʥʠʞʥʝʢʘʨʥʠʡʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʦ-ʚʘ ʂʦʪʝʣʴʥʳʡ 

ʘʨʭʠʧʝʣʘʛʘ ʅʦʚʦʩʠʙʠʨʩʢʠʭ ʦʩʪʨʦʚʦʚ, ʨʘʟʜʝʣʷʶʱʝʛʦ ʤʦʨʝ ʃʘʧʪʝʚʳʭ ʠ ʂʘʨʩʢʦʝ 

ʤʦʨʝ, ʦʙʥʘʨʫʞʝʥ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʧʦ ʨʦʜʦʚʦʤʫ, ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ ʠ 

ʯʠʩʣʝʥʥʦʩʪʠ ʵʢʟʝʤʧʣʷʨʦʚ ʢʦʤʧʣʝʢʩ ʘʛʛʣʶʪʠʥʠʨʫʶʱʠʭ ʬʦʨʘʤʠʥʠʬʝʨ. 

ʆʙʥʘʨʫʞʝʥʥʳʝ ʬʦʨʘʤʠʥʠʬʝʨʳ ʠʤʝʶʪ ʧʨʝʚʦʩʭʦʜʥʫʶ ʩʦʭʨʘʥʥʦʩʪʴ. 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʝʛʠʦʥʝ ʥʠʞʥʝʢʘʨʥʠʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʩʝʨʳʤʠ ʛʣʠʥʘʤʠ ʩ ʩʠʜʝʨʠʪʦʚʳʤʠ ʠ ʬʦʩʬʘʪʥʦ-ʠʟʚʝʩʪʢʦʚʳʤʠ ʢʦʥʢʨʝʮʠʷʤʠ ʠ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʦʩʪʘʪʢʘʤʠ ʘʤʤʦʥʦʠʜʝʡ, ʥʘʫʪʠʣʦʠʜʝʡ, ʜʚʫʩʪʚʦʨʯʘʪʳʭ 

ʤʦʣʣʶʩʢʦʚ ʠ ʨʘʜʠʦʣʷʨʠʡ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʚʳʜʝʣʠʪʴ ʥʠʞʥʠʡ ʠ ʚʝʨʭʥʠʡ 

ʧʦʜʲʷʨʫʩʳ ʢʘʨʥʠʡʩʢʦʛʦ ʷʨʫʩʘ ʠ ʧʨʦʩʣʝʜʠʪʴ ʨʷʜ ʤʝʩʪʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʟʦʥ ʧʦ ʦʪʤʝʯʝʥʥʳʤ ʛʨʫʧʧʘʤ ʠʩʢʦʧʘʝʤʳʭ ʦʩʪʘʪʢʦʚ 

(ɹʨʘʛʠʥ, 2010, ʚ ʧʝʯʘʪʠ).  

ʆʙʥʘʨʫʞʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʘʛʛʣʶʪʠʥʠʨʫʶʱʠʭ ʬʦʨʘʤʠʥʠʬʝʨ ʧʨʠʫʨʦʯʝʥ ʢ 

ʛʦʨʠʟʦʥʪʘʤ ʬʦʩʬʘʪʥʦ-ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʢʦʥʢʨʝʮʠʡ ʚʝʨʭʥʝʛʦ ʢʘʨʥʠʷ. ɺ ʝʛʦ ʩʦʩʪʘʚʝ 

ʚʩʪʨʝʯʝʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʦʚ Trochammina, Gaudryinella, Ammobaculites, 

Lagenammina, Recurvoides (?), Ammovertella. ɺ ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʩʘ ʜʦʤʠʥʠʨʫʶʪ 

ʚʠʜʳ ʨʦʜʘ Trochammina ʠ ʦʜʠʥ ʚʠʜ ʠʟ ʨʦʜʘ Gaudryinella. ɹʦʣʴʰʠʥʩʪʚʦ 

ʚʩʪʨʝʯʝʥʥʳʭ ʚʠʜʦʚ ʷʚʣʷʶʪʩʷ ʥʦʚʳʤʠ ʠ ʪʨʝʙʫʶʪ ʩʧʝʮʠʘʣʴʥʦʡ 

ʤʦʥʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ. ʆʪʤʝʯʝʥʥʳʝ ʚʳʰʝ ʨʦʜʳ ʘʛʛʣʶʪʠʥʠʨʫʶʱʠʭ 

ʬʦʨʘʤʠʥʠʬʝʨ ʷʚʣʷʶʪʩʷ ʢʦʩʤʦʧʦʣʠʪʥʳʤʠ. ɺ ʢʘʨʥʠʡʩʢʦʤ ʚʝʢʝ ʦʥʠ ʦʙʠʪʘʣʠ ʢʘʢ 

ʥʘ ʢʘʨʙʦʥʘʪʥʳʭ ʠ ʥʝʢʘʨʙʦʥʘʪʥʳʭ ʰʝʣʴʬʘʭ ʪʝʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ, ʪʘʢ ʠ 

ʥʝʢʘʨʙʦʥʘʪʥʳʭ ʰʝʣʴʬʘʭ ʚʥʝʪʝʪʠʯʝʩʢʠʭ ʚ ʪʦʤ ʯʠʩʣʝ, ʘʨʢʪʠʯʝʩʢʦʡ, ʦʙʣʘʩʪʝʡ.  

ʈʷʜ ʚʩʪʨʝʯʝʥʥʳʭ ʚʠʜʦʚ ʦʙʣʘʜʘʝʪ ʚʝʩʴʤʘ ʟʘʤʝʪʥʳʤʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʠʟʥʘʢʘʤʠ, ʯʪʦ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʥʘʜʝʷʪʴʩʷ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʢʘʯʝʩʪʚʝ ʚʠʜʦʚ-ʠʥʜʝʢʩʦʚ ʤʝʩʪʥʳʭ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ʊʦʪ 

ʬʘʢʪ, ʯʪʦ ʦʙʥʘʨʫʞʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʬʦʨʘʤʠʥʠʬʝʨ, ʫʚʷʟʘʥ ʩ ʜʘʥʥʳʤʠ ʧʦ 

ʘʤʤʦʥʦʠʜʝʷʤ ʠ ʨʘʜʠʦʣʷʨʠʷʤ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʪʢʨʳʚʘʝʪ ʠ ʧʝʨʩʧʝʢʪʠʚʫ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʩʭʝʤʳ ʪʨʠʘʩʘ ʧʦ 

ʘʛʛʣʶʪʠʥʠʨʫʶʱʠʤ ʬʦʨʘʤʠʥʠʬʝʨʘʤ ɸʨʢʪʠʯʝʩʢʠʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦ ʧʨʦʝʢʪʫ ʈʌʌʀ ˉ 09-05-00430. 
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ʃɽɺʆ-ʇʈɸɺʆɿɸɺɽʈʅʋʊʓɽ ʇʃɸʅʂʊʆʅʅʓɽ ʌʆʈɸʄʀʅʀʌɽʈʓ, 

ʀɿʆʊʆʇʀʗ ŭO
18

 ʀ ʀʅʊʈɸʎʀʂʃʓ ʉʈɽɼʅɽɻʆ ʉɽʅʆʄɸʅɸ ɻ.ʉɽʃʔɹʋʍʈɸ 

(ɹɸʍʏʀʉɸʈɸʁʉʂʀʁ ʈɸʁʆʅ, ʂʈʓʄ, ʋʂʈɸʀʅɸ) 

ʆ.ɸ. ʂʦʨʯʘʛʠʥ
1
, ʅ.ɸ. ʊʘʨʘʩʢʠʥʘ

2
, ɸ.ʆ. ɸʥʜʨʫʭʦʚʠʯ

3
, ɹ.ɻ. ʇʦʢʨʦʚʩʢʠʡ

4
 (1, 4 ï 

ɻʀʅ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ; 2, 3 ï ʈɻɻʈʋ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ) 

 

ɺʚʝʜʝʥʠʝ. ɺ ʨʘʙʦʪʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʣʘʥʢʪʦʥʥʳʭ ʬʦʨʘʤʠʥʠʬʝʨ ʠ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʠʟʦʪʦʧʦʚ ŭO
18

 ʚ ʩʣʦʝ ʩʚʝʪʣʦ-ʩʝʨʦʛʦ ʤʝʨʛʝʣʷ ʤʦʱʥʦʩʪʴʶ 40 ʩʤ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʠ ʚʳʧʠʣʝʥʥʦʛʦ ʠʟ ʪʦʣʱʠ ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʩʚʝʪʣʦ-ʩʝʨʳʭ 

ʤʝʨʛʝʣʝʡ ʠ ʪʝʤʥʦ-ʩʝʨʳʭ ʛʣʠʥʠʩʪʳʭ ʤʝʨʛʝʣʝʡ ʩʨʝʜʥʝʛʦ-ʚʝʨʭʥʝʛʦ ʩʝʥʦʤʘʥʘ ʥʘ 

ʶʞʥʦʤ ʩʢʣʦʥʝ ʛ. ʉʝʣʴʙʫʭʨʘ (N 44
ʦ
44ô237ôô; E 33

o
59ô878ôô). ɺ ʦʩʥʦʚʫ ʨʘʙʦʪʳ 

ʧʦʣʦʞʝʥʳ ʤʘʪʝʨʠʘʣʳ ʩʦʙʨʘʥʥʳʝ ʘʚʪʦʨʘʤʠ ʚ 2008-2009 ʛʛ.  

ʅʘʩʪʦʷʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ 

ʧʘʣʝʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʠ ʚʳʷʚʣʝʥʠʝ ʥʘʜʝʞʥʳʭ ʠʥʜʠʢʘʪʦʨʦʚ 

ʠʟʤʝʥʝʥʠʡ ʧʘʣʝʦʪʝʤʧʝʨʘʪʫʨ ʜʨʝʚʥʠʭ ʤʦʨʩʢʠʭ ʙʘʩʩʝʡʥʦʚ.  

ɺʦ-ʧʝʨʚʳʭ, ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ 

ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʧʘʣʝʦʢʣʠʤʘʪʦʚ ʨʘʥʥʝʛʦ ï ʥʘʯʘʣʘ ʧʦʟʜʥʝʛʦ ʤʝʣʘ ʪʘʢʦʛʦ ʢʨʠʪʝʨʠʷ, 

ʢʘʢ ʩʦʦʪʥʦʰʝʥʠʝ ʣʝʚʦ-ʧʨʘʚʦʟʘʚʝʨʥʫʪʳʭ ʨʘʢʦʚʠʥ ʧʣʘʥʢʪʦʥʥʳʭ ʬʦʨʘʤʠʥʠʬʝʨ, 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʘ ʵʧʠʟʦʜʦʚ ʧʦʪʝʧʣʝʥʠʷ ʠ ʧʦʭʦʣʦʜʘʥʠʷ 

ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ.  

ɺʦ-ʚʪʦʨʳʭ, ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʵʪʠʭ 

ʞʝ ʮʝʣʷʭ ʩʦʜʝʨʞʘʥʠʷ ʠʟʦʪʦʧʦʚ ŭO
18 
ʚ ʧʦʨʦʜʝ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʵʪʦʛʦ ʢʨʠʪʝʨʠʷ ʠʤʝʣʦ ʦʛʨʘʥʠʯʝʥʠʷ. ʊʘʢ, ʦʙʳʯʥʦ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ŭO
18 

ʚ ʧʦʨʦʜʝ ʷʚʣʷʝʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ ʣʠʙʦ ʧʘʣʝʦʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʥʳʭ ʤʘʩʩ, ʣʠʙʦ ʠʭ 

ʧʘʣʝʦʩʦʣʝʥʦʩʪʠ. ʊʘʢʞʝ ʥʝ ʙʳʣʦ ʧʦʥʷʪʥʦ, ʜʣʷ ʢʘʢʦʡ ʯʘʩʪʠ ʚʦʜʥʦʡ ʢʦʣʦʥʢʠ 

(ʜʦʥʥʳʭ, ʪʝʨʤʦʢʣʠʥʥʳʭ ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ) ʧʨʠʤʝʥʠʤʳ ʧʦʣʫʯʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ/ʩʦʣʝʥʦʩʪʠ? ʂʨʦʤʝ ʪʦʛʦ, ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

ʩʯʠʪʘʶʪ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʠʟʦʪʦʧʦʚ ŭO
18 
ʚ ʧʦʨʦʜʝ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ 

ʜʠʘʛʝʥʝʟʘ ʦʩʘʜʢʦʚ ʠ ʵʪʦʪ ʢʨʠʪʝʨʠʡ ʚʦʦʙʱʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ 

ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʧʘʣʝʦʢʣʠʤʘʪʦʚ. ʆʪʯʘʩʪʠ ʵʪʘ ʪʦʯʢʘ ʟʨʝʥʠʷ ʧʦʩʣʫʞʠʣʘ ʪʦʣʯʢʦʤ ʢ 

ʠʟʤʝʨʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʠʟʦʪʦʧʦʚ ŭO
18 
ʪʦʣʴʢʦ ʚ ʙʠʦʛʝʥʥʦʤ ʢʘʣʴʮʠʪʝ, ʢʘʢ ʙʦʣʝʝ 

ʥʘʜʝʞʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʨʝʢʦʥʩʪʨʫʢʮʠʡ.  

ɺ-ʪʨʝʪʴʠʭ, ʚ ʟʘʜʘʯʫ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʭʦʜʠʣʘ ʧʦʧʳʪʢʘ ʚʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ 

ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ ŭO
18 
ʠ ʘʩʩʦʮʠʘʮʠʡ ʬʦʨʘʤʠʥʠʬʝʨ ʚ ʮʠʢʣʝ (ʧʦʣʫʮʠʢʣʝ) 

ʄʠʣʘʥʢʦʚʠʯʘ ʠ ʫʩʪʘʥʦʚʠʪʴ, ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʙʦʣʝʝ ʜʨʦʙʥʳʭ (ʢʦʨʦʪʢʠʭ) 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʮʠʢʣʦʚ, ʥʝʞʝʣʠ ʮʠʢʣʳ ʄʠʣʘʥʢʦʚʠʯʘ, ʦʮʝʥʠʪʴ ʠʭ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠ ʬʦʨʤʳ ʧʨʦʷʚʣʝʥʠʷ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʀʩʩʣʝʜʦʚʘʥʥʳʡ ʩʣʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ  ʩʚʝʪʣʦ-ʩʝʨʳʡ ʧʣʦʪʥʳʡ ʧʘʯʢʘʶʱʠʡ ʨʫʢʠ ʤʝʨʛʝʣʴ ʩ ʨʝʜʢʠʤʠ ʦʢʨʫʛʣʳʤʠ 

ʩʪʷʞʝʥʠʷʤʠ ʧʠʨʠʪʘ ʤʦʱʥʦʩʪʴ 40 ʩʤ. ʄʝʩʪʘʤʠ, ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ, ʚ ʢʨʦʚʣʝ ʩʣʦʷ 

ʠʤʝʶʪʩʷ ʢʦʩʦ ʟʘʣʝʛʘʶʱʠʝ ʫʜʣʠʥʝʥʥʳʝ ʦʙʣʦʤʢʠ ʪʝʤʥʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʛʣʠʥ, 

ʢʦʪʦʨʳʝ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʥʳ ʢʘʢ çʩʣʝʜʳ ʙʠʦʪʫʨʙʘʮʠʠè. ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ 

ʚʠʜʠʤʳʭ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʣʦʷ ʦʪ ʧʦʜʦʰʚʳ ʢ 

ʢʨʦʚʣʝ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ɺʳʧʠʣʝʥʥʳʡ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʬʨʘʛʤʝʥʪ ʩʣʦʷ ʙʳʣ 



 62 

ʧʦʜʝʣʝʥ ʦʪ ʦʩʥʦʚʘʥʠʷ ʢ ʢʨʦʚʣʝ ʥʘ 23 ʨʘʚʥʳʭ ʠʥʪʝʨʚʘʣʘ, ʚ ʧʝʨʝʩʝʯʝʥʠʠ, ʛʜʝ ʥʝ 

ʙʳʣʦ ʟʘʤʝʪʥʦ çʩʣʝʜʦʚ ʙʠʦʪʫʨʙʘʮʠʠè ʠʣʠ ʧʝʨʝʦʪʣʦʞʝʥʠʷ ʤʘʪʝʨʠʘʣʘ.  

ʀʟʫʯʝʥʥʳʡ ʩʣʦʡ ʩʚʝʪʣʦʛʦ ʤʝʨʛʝʣʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʠʧʠʯʥʳʡ ʦʙʨʘʟʝʮ 

çʩʚʝʪʣʦʛʦ ʵʣʝʤʝʥʪʘè ʮʠʢʣʠʯʥʦʡ ʪʦʣʱʠ ʩʨʝʜʥʝʛʦ-ʚʝʨʭʥʝʛʦ ʩʝʥʦʤʘʥʘ ʂʨʳʤʘ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʮʠʢʣʠʯʥʦʡ ʪʦʣʱʝ ʩʨʝʜʥʝʛʦ-ʚʝʨʭʥʝʛʦ ʩʝʥʦʤʘʥʘ 

ʦʪʯʝʪʣʠʚʦ ʚʳʜʝʣʷʶʪʩʷ ʧʘʨʥʳʝ ʮʠʢʣʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʜʚʫʭ ʵʣʝʤʝʥʪʦʚ ï ʦʜʠʥ 

ʩʣʦʞʝʥ ʩʚʝʪʣʦ-ʩʝʨʳʤ ʤʝʨʛʝʣʝʤ (ʩʚʝʪʣʳʝ ʵʣʝʤʝʥʪʳ ʮʠʢʣʘ), ʜʨʫʛʦʡ ï ʪʝʤʥʦ-

ʩʝʨʳʤ ʛʣʠʥʠʩʪʳʤ ʤʝʨʛʝʣʝʤ (ʪʝʤʥʳʝ ʵʣʝʤʝʥʪʳ ʮʠʢʣʘ). ʄʦʱʥʦʩʪʴ ʧʨʦʩʣʦʝʚ 

ʩʚʝʪʣʦ-ʩʝʨʳʭ ʤʝʨʛʝʣʝʡ (ʩʚʝʪʣʳʭ ʵʣʝʤʝʥʪʦʚ ʮʠʢʣʦʚ) ʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 20 

ʜʦ 50 ʩʤ, ʪʦʛʜʘ ʢʘʢ ʤʦʱʥʦʩʪʠ ʧʨʦʩʣʦʝʚ ʪʝʤʥʦ-ʩʝʨʳʭ ʛʣʠʥʠʩʪʳʭ ʤʝʨʛʝʣʝʡ 

(ʪʝʤʥʳʝ ʵʣʝʤʝʥʪʳ ʮʠʢʣʘ), ʢʘʢ ʧʨʘʚʠʣʦ, ʚ 1,5-2 ʨʘʟʘ ʤʝʥʴʰʝ ʠ ʩʦʩʪʘʚʣʷʶʪ ʦʪ 10 

ʜʦ 17 ʩʤ.  

ʈʘʥʝʝ ʧʦʜʦʙʥʳʝ ʮʠʢʣʳ ʚ ʪʦʣʱʝ ʩʨʝʜʥʝʛʦ ï ʚʝʨʭʥʝʛʦ ʩʝʥʦʤʘʥʘ ʂʨʳʤʘ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚ ʢʘʯʝʩʪʚʝ ʮʠʢʣʦʚ ʄʠʣʘʥʢʦʚʠʯʘ [1, 2].  

ɼʣʷ ʢʘʞʜʦʛʦ ʠʟ ʦʪʦʙʨʘʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʩʣʦʷ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠ 

ʠʩʩʣʝʜʦʚʘʥʳ ʧʣʘʥʢʪʦʥʥʳʝ ʬʦʨʘʤʠʥʠʬʝʨʳ ʩʝʤʝʡʩʪʚ Hedbergellidae 

(Hedbergellinae, Whiteinellinae), Rotaliporidae, Globigerinelloididae ï ʦʧʨʝʜʝʣʝʥ 

ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʦʚ, ʧʦʜʩʯʠʪʳʚʘʣʠʩʴ ʯʠʩʣʦ ʚʠʜʦʚ ʧʣʘʥʢʪʦʥʥʳʭ ʠ 

ʙʝʥʪʦʩʥʳʭ ʬʦʨʘʤʠʥʠʬʝʨ, ʯʠʩʣʦ ʵʢʟʝʤʧʣʷʨʦʚ ʢʘʞʜʦʛʦ ʚʠʜʘ, ʯʠʩʣʦ ʣʝʚʦ- ʠ 

ʧʨʘʚʦʟʘʚʝʨʥʫʪʳʭ ʨʘʢʦʚʠʥ ʢʘʞʜʦʛʦ ʚʠʜʘ ʧʣʘʥʢʪʦʥʥʳʭ ʬʦʨʘʤʠʥʠʬʝʨ. ʀʟ ʵʪʠʭ ʞʝ 

ʦʙʨʘʟʮʦʚ ʦʧʨʝʜʝʣʷʣʦʩʴ ʚʘʣʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʟʦʪʦʧʘ ŭO
18

 ʚ ʧʦʨʦʜʝ ʧʦ 

ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʍʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

(ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʈɸʅ).  

ʈʝʟʫʣʴʪʘʪʳ.  
1. ʉʨʘʚʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʣʝʚʦ-ʧʨʘʚʦʟʘʚʝʨʥʫʪʳʭ 

ʨʘʢʦʚʠʥ ʧʣʘʥʢʪʦʥʥʳʭ ʬʦʨʘʤʠʥʠʬʝʨ ʩʝʤʝʡʩʪʚʘ Hedbergellidae (ʦʙʠʪʘʪʝʣʝʡ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ) ʚ ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʩʦʚ ʠ ʬʣʫʢʪʫʘʮʠʠ ʠʟʦʪʦʧʘ ŭ
18
O ʠʤʝʶʪ 

ʧʨʷʤʫʶ ʟʘʚʠʩʠʤʦʩʪʴ.  

2. ʉʦʦʪʥʦʰʝʥʠʝ ʣʝʚʦ-ʧʨʘʚʦʟʘʚʝʨʥʫʪʳʭ ʨʘʢʦʚʠʥ ʧʣʘʥʢʪʦʥʥʳʭ ʬʦʨʘʤʠʥʠʬʝʨ 

ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʠʥʜʠʢʘʪʦʨʦʤ ʠʟʤʝʥʝʥʠʷ ʧʘʣʝʦʪʝʤʧʝʨʘʪʫʨ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʚʦʜ ʧʘʣʝʦʙʘʩʩʝʡʥʦʚ.  

3. ʌʣʫʢʪʫʘʮʠʠ ʠʟʦʪʦʧʘ ŭ
18
O ʚ ʪʘʢʦʡ ʧʦʨʦʜʝ ʢʘʢ ʤʝʨʛʝʣʴ ʦʪʨʘʞʘʶʪ 

ʠʟʤʝʥʝʥʠʝ ʧʘʣʝʦʪʝʤʧʝʨʘʪʫʨ ʚʦʜʥʳʭ ʤʘʩʩ ʧʘʣʝʦʙʘʩʩʝʡʥʦʚ, ʘ ʥʝ ʠʭ ʩʦʣʝʥʦʩʪʠ, 

ʠ ʥʝ ʩʚʷʟʘʥʦ ʩ ʜʠʘʛʝʥʝʟʦʤ ʧʦʨʦʜ. 

4. ʌʣʫʢʪʫʘʮʠʠ ʠʟʦʪʦʧʘ ŭ
18
O ʚ ʧʦʨʦʜʝ ʦʪʨʘʞʘʝʪ ʠʟʤʝʥʝʥʠʷ 

ʧʘʣʝʦʪʝʤʧʝʨʘʪʫʨ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʚ  ʧʘʣʝʦʙʘʩʩʝʡʥʘʭ. 

5. ʇʨʠʥʠʤʘʷ ʜʣʷ ʦʢʝʘʥʠʯʝʩʢʦʡ ʚʦʜʳ ʤʝʣʦʚʦʛʦ ʧʝʨʠʦʜʘ ʟʥʘʯʝʥʠʷ ŭ
18

O 

(SMOW) = (ī1.5 ă), ʪʝʤʧʝʨʘʪʫʨʫ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʢʦʚʠʥ ʬʦʨʘʤʠʥʠʬʝʨ, ʠʣʠ 

ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʚ ʪʝʧʣʳʡ ʧʝʨʠʦʜ (ŭ
18
O = ī2.8Ñ0.2 ă PDB) 

ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʚ 25
ʦ
Ñ1
ʦ
ʉ, ʘ ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ (ŭ

18
O=ī1.9Ñ0.2 ă PDB) ï 

20
ʦ
Ñ1
ʦ
ʉ. 

6. ʀʟʤʝʥʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʷ ʣʝʚʦ-ʧʨʘʚʦʟʘʚʝʨʥʫʪʳʭ ʨʘʢʦʚʠʥ ʧʣʘʥʢʪʦʥʥʳʭ 

ʬʦʨʘʤʠʥʠʬʝʨ ʠ ʬʣʫʢʪʫʘʮʠʠ ŭ
18
O ʚʥʫʪʨʠ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʩʚʝʪʣʦʛʦ ʵʣʝʤʝʥʪʘ 

ʮʠʢʣʘ ʦʧʠʩʳʚʘʶʪ ʪʨʠ ʧʦʣʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʥʪʨʘʮʠʢʣʘ ʙʦʣʝʝ ʥʠʟʢʦʛʦ, 

ʥʝʞʝʣʠ ʮʠʢʣʳ ʄʠʣʘʥʢʦʚʠʯʘ, ʧʦʨʷʜʢʘ. ɽʩʣʠ ʩʯʠʪʘʪʴ, ʚʩʣʝʜ ʟʘ ɼ.ʇ.ʅʘʡʜʠʥʳʤ [1, 
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2], ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʝ ʮʠʢʣʳ ʩʨʝʜʥʝʛʦ-ʚʝʨʭʥʝʛʦ ʩʝʥʦʤʘʥʘ ʂʨʳʤʘ ʦʪʚʝʯʘʶʪ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʮʠʢʣʘʤ ʄʠʣʘʥʢʦʚʠʯʘ, ʪʦ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʘʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʢʘʞʜʦʛʦ ʠʟ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʠʥʪʨʘʮʠʢʣʦʚ ʩʦʩʪʘʚʠʪ ʦʢʦʣʦ 2,7 ʪʳʩ. ʣʝʪ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦ ʧʨʦʛʨʘʤʤʝ ˉ 15 (ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʙʠʦʩʬʝʨʳ ʠ 

ʵʚʦʣʶʮʠʷ ʛʝʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ) ʇʨʝʟʠʜʠʫʤʘ ʈɸʅ. 

ʃʀʊɽʈɸʊʋʈɸ 

1. ʅʘʡʜʠʥ ɼ.ʇ. ɸʩʪʨʦʥʦʤʠʯʝʩʢʠʝ ʚʘʨʠʘʮʠʠ, ʬʣʫʢʪʫʘʮʠʠ ʢʣʠʤʘʪʘ ʠ 

ʨʠʪʤʠʯʥʦʩʪʴ ʢʘʨʙʦʥʘʪʥʳʭ ʪʦʣʱ. ʉʪʘʪʴʷ 2. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʬʣʫʢʪʫʘʮʠʠ ʠ 

ʨʠʪʤʠʯʥʳʝ ʢʘʨʙʦʥʘʪʥʳʝ ʪʦʣʱʠ ʤʝʟʦʟʦʷ // ʀʟʚʝʩʪʠʷ ɺʋɿʦʚ. ɻʝʦʣʦʛʠʷ ʠ 

ʨʘʟʚʝʜʢʘ. 1990. ˉ 6. ʉ. 29-33.  

2. ʅʘʡʜʠʥ ɼ.ʇ. ʇʘʨʘ ʠʟʚʝʩʪʥʷʢ-ʤʝʨʛʝʣʴ ʨʠʪʤʠʯʥʦʡ ʢʘʨʙʦʥʘʪʥʦʡ ʪʦʣʱʠ 

ʩʝʥʦʤʘʥʘ ʂʨʳʤʘ ï ʧʦʢʘʟʘʪʝʣʴ ʨʘʟʣʠʯʥʳʭ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ 

ʧʦʣʫʮʠʢʣʦʚ ʧʨʝʮʝʩʩʠʠ // ʀʟʚʝʩʪʠʷ ɺʋɿʦʚ. ɻʝʦʣʦʛʠʷ ʠ ʨʘʟʚʝʜʢʘ. 2004. ˉ 1. ʉ. 

12-17.  

 

ʅɽʆʊɽʂʊʆʅʀʏɽʉʂʆɽ ʈɸʁʆʅʀʈʆɺɸʅʀɽ  

ɼɸʃʔʅɽɺʆʉʊʆʏʅʓʍ ʈɽɻʀʆʅʆɺ ʈʆʉʉʀʀ 

 

ʅ.ʀ. ʂʦʨʯʫʛʘʥʦʚʘ, ɼ.ɻ. ɿʘʛʫʙʥʳʡ (ʈɻɻʈʋ, ʀʄɻʈʕ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ) 

 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ, ʦʭʚʘʪʳʚʘʶʱʘʷ ʦʙʰʠʨʥʳʝ ʨʝʛʠʦʥʳ ʶʛʘ 

ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ɹʫʨʝʠʥʩʢʦʡ ʛʦʨʥʦʡ ʩʪʨʘʥʳ ʠ ʉʠʭʦʪʵ-ɸʣʠʥʩʢʦʛʦ ʦʨʦʛʝʥʘ 

(ʣʠʩʪʳ ʆ-51-53, N-52-54, M -52-54, L-52-54, K-52-53), ʠʤʝʝʪ ʦʯʝʥʴ ʨʘʟʥʦʝ 

ʛʝʦʣʦʛʠʯʝʩʢʦʝ, ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ, ʠʩʪʦʨʠʶ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ; 

ʚʢʣʶʯʘʝʪ ʪʝʨʨʠʪʦʨʠʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʦʙʩʪʘʥʦʚʢʘʤʠ ʚ ʥʝʦʛʝʥ-

ʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ. ʕʪʠ ʨʝʛʠʦʥʳ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʩʪʨʫʢʪʫʨʥʦʤ ʧʣʘʥʝ ɽʚʨʘʟʠʠ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʨʘʟʥʳʭ ʤʝʛʘʩʝʛʤʝʥʪʘʭ ʟʝʤʥʦʡ ʢʦʨʳ (ʎʝʡʩʣʝʨ, ʂʦʨʯʫʛʘʥʦʚʘ, 

1997; ʂʦʨʯʫʛʘʥʦʚʘ, 2000). ʆʩʥʦʚʥʫʶ ʠʭ ʧʣʦʱʘʜʴ ʟʘʥʠʤʘʶʪ ɸʣʜʘʥʦ-ʉʪʘʥʦʚʘʷ, 

ɼʞʘʛʜʘ-ɹʫʨʝʠʥʩʢʘʷ, ʉʠʭʦʪʵ-ɸʣʠʥʩʢʘʷ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʦʙʣʘʩʪʠ. 

ɺ ɸʣʜʘʥʦ-ʉʪʘʥʦʚʫʶ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʫʶ ʦʙʣʘʩʪʴ ʚʭʦʜʷʪ ɸʣʜʘʥʩʢʘʷ ʠ 

ʉʪʘʥʦʚʘʷ ʧʦʜʦʙʣʘʩʪʠ, ʛʨʘʥʠʯʘʱʠʝ ʧʦ ʘʢʪʠʚʠʟʠʨʦʚʘʥʥʦʡ ʟʦʥʝ ʉʪʘʥʦʚʦʛʦ 

ʛʣʫʙʠʥʥʦʛʦ ʨʘʟʣʦʤʘ, ʚ ʥʦʚʝʡʰʝʝ ʚʨʝʤʷ ʧʨʦʷʚʣʝʥʥʦʛʦ ʚʟʙʨʦʩʦ-ʩʜʚʠʛʦʤ, ʚʜʦʣʴ 

ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʦʞʝʥʳ ʚʧʘʜʠʥʳ ʪʠʧʘ pull-apart ï ʓʪʳʤʜʠʥʩʢʘʷ, ɸʥʘʤʜʷʥʩʢʘʷ ʠ 

ʜʨ. ʉʦʛʣʘʩʥʦ ʧʨʦʩʪʠʨʘʥʠʶ ʟʦʥʳ ʨʘʟʣʦʤʘ ʚ ʉʪʘʥʦʚʦʡ ʧʦʜʦʙʣʘʩʪʠ, ʢʦʪʦʨʘʷ 

ʦʪʥʝʩʝʥʘ ɸ.ʌ.ɻʨʘʯʝʚʳʤ ʢ ʦʙʣʘʩʪʷʤ ʩ ʧʨʝʜʨʠʬʪʦʚʳʤ ʨʝʞʠʤʦʤ ʨʘʟʚʠʪʠʷ, 

ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʩʠʩʪʝʤʘ ʛʦʨʩʪ-ʘʥʪʠʢʣʠʥʘʣʝʡ, ʢʦʪʦʨʘʷ ʩ ʶʛʘ ʦʛʨʘʥʠʯʝʥʘ ʘʢʪʠʚʥʳʤ 

ʨʝʛʠʦʥʘʣʴʥʳʤ ʖʞʥʦ-ʉʪʘʥʦʚʳʤ ʨʘʟʣʦʤʦʤ ʪʘʢ ʞʝ ʚʟʙʨʦʩʦ-ʩʜʚʠʛʦʚʦʡ 

ʢʠʥʝʤʘʪʠʢʠ, ʚʜʦʣʴ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʦʞʝʥʳ ʣʦʢʘʣʴʥʳʝ ʚʧʘʜʠʥʳ ʧʨʠʩʜʚʠʛʦʚʦʛʦ 

ʨʘʩʪʷʞʝʥʠʷ. ɻʨʘʥʠʮʘ ʉʪʘʥʦʚʦʡ ʦʙʣʘʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʥʪʫʨʘʤ ɸʣʜʘʥʦ-

ʉʪʘʥʦʚʦʛʦ ʥʫʢʣʝʘʨʘ, ʚʳʜʝʣʝʥʥʦʛʦ ʄ.ɿ.ɻʣʫʭʦʚʩʢʠʤ. ʅʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʢʨʘʝ 

ʜʨʝʚʥʝʡ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʥʘ ʥʦʚʝʡʰʝʤ ʵʪʘʧʝ ʩʬʦʨʤʠʨʦʚʘʥ ɼʞʫʛʜʞʫʨʩʢʠʡ 

ʦʨʦʛʝʥ.  

ɸʣʜʘʥʦ-ʉʪʘʥʦʚʘʷ ʦʙʣʘʩʪʴ, ʥʦʚʝʡʰʠʝ ʩʪʨʫʢʪʫʨʳ ʢʦʪʦʨʦʡ ʚʦʟʥʠʢʣʠ ʚ 

ʧʨʦʮʝʩʩʝ ʪʝʢʪʦʥʦʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʥʘ ʤʝʩʪʝ ʜʨʝʚʥʝʡ ʉʠʙʠʨʩʢʦʡ 
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ʧʣʘʪʬʦʨʤʳ, ʫʥʘʩʣʝʜʦʚʘʚ ʠʣʠ ʧʝʨʝʨʘʙʦʪʘʚ ʩʪʨʫʢʪʫʨʳ ʜʨʝʚʥʝʛʦ ʟʘʣʦʞʝʥʠʷ, 

ʦʪʣʠʯʘʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤ ʩʪʨʦʝʥʠʝʤ, ʚʳʩʦʢʦʘʤʧʣʠʪʫʜʥʳʤʠ 

ʧʦʜʥʷʪʠʷʤʠ, ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʨʘʟʜʨʦʙʣʝʥʥʦʩʪʴʶ, ʛʦʨʥʳʤ ʨʝʣʴʝʬʦʤ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʨʦʛʝʥʥʳʤ ʨʝʞʠʤʦʤ ʨʘʟʚʠʪʠʷ.  

ɿʝʡʩʢʦ-ʋʜʩʢʘʷ ʟʦʥʘ ʧʨʦʛʠʙʦʚ ʦʢʘʡʤʣʷʝʪ ɸʣʜʘʥʦ-ʉʪʘʥʦʚʫʶ ʦʙʣʘʩʪʴ ʩ ʶʛʘ, 

ʧʦʜʯʠʥʷʷʩʴ ʜʫʛʦʚʳʤ ʵʣʝʤʝʥʪʘʤ ʤʝʛʘʢʦʣʴʮʝʚʦʡ ɸʣʜʘʥʩʢʦʡ ʩʪʨʫʢʪʫʨʳ. ɺ 

ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʟʦʥʳ ʨʘʩʧʦʣʦʞʝʥ ʋʜʩʢʦʡ ʫʟʢʠʡ ʧʨʦʛʠʙ; ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʡ ʙʦʨʪ 

ʝʛʦ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʩʠʩʪʝʤʦʡ ʢʫʣʠʩʥʦ ʧʦʜʩʪʨʘʠʚʘʶʱʠʭʩʷ ʚʳʩʦʢʦʘʤʧʣʠʪʫʜʥʳʭ 

ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ; ʶʛʦ-ʚʦʩʪʦʯʥʳʡ ʙʦʨʪ ʤʝʥʝʝ ʢʨʫʪʦʡ, ʥʦ ʪʘʢ ʞʝ ʨʘʟʣʦʤʥʦʡ 

ʧʨʠʨʦʜʳ. ʂ ʟʘʧʘʜʫ, ʦʪʜʝʣʷʷʩʴ ʣʦʢʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʧʝʨʝʤʳʯʢʦʡ, ʋʜʩʢʦʡ 

ʧʨʦʛʠʙ ʥʘʜʩʪʨʘʠʚʘʝʪʩʷ ɺʝʨʭʥʝ-ɿʝʡʩʢʦʡ ʤʫʣʴʜʦʦʙʨʘʟʥʦʡ ʚʧʘʜʠʥʦʡ, 

ʚʳʧʦʣʥʝʥʥʦʡ ʤʦʱʥʦʡ (200-400 ʤ) ʧʣʠʦʮʝʥ-ʥʠʞʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʡ ʪʦʣʱʝʡ.  

ɼʞʘʛʜʘ-ɹʫʨʝʠʥʩʢʫʶ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ ʚʢʣʶʯʘʝʪ ɼʞʘʛʜʘ-

ʊʫʢʫʨʠʥʛʨʩʢʫʶ, ʉʝʣʝʤʞʠʥʩʢʫʶ ʠ ɹʫʨʝʠʥʩʢʫʶ ʦʨʦʛʝʥʠʯʝʩʢʠʝ ʧʦʜʦʙʣʘʩʪʠ.  

ɼʞʘʛʜʘ-ʊʫʢʫʨʠʥʛʨʩʢʘʷ ʧʦʜʦʙʣʘʩʪʴ ʨʘʩʧʦʣʦʞʝʥʘ ʢ ʶʛʫ ʦʪ ɿʝʡʩʢʦ-ʋʜʩʢʦʡ 

ʟʦʥʳ ʧʨʦʛʠʙʦʚ ʠ ʩʦʩʪʦʠʪ ʠʟ ʩʠʩʪʝʤʳ ʧʦʜʥʷʪʠʡ: ɼʞʘʛʜʠʥʩʢʦʡ ʘʩʠʤʤʝʪʨʠʯʥʦʡ 

ʛʦʨʩʪ-ʘʥʪʠʢʣʠʥʘʣʠ ʩ ʢʨʫʪʳʤ ʩʝʚʝʨʥʳʤ ʢʨʳʣʦʤ, ʦʙʦʨʚʘʥʥʳʤ ʨʘʟʣʦʤʦʤ, ʧʦ 

ʢʦʪʦʨʦʤʫ ʧʦʜʥʷʪʠʝ ʥʘʜʚʠʥʫʪʦ ʥʘ ɿʝʡʩʢʫʶ ʚʧʘʜʠʥʫ, ʩʫʙʧʘʨʘʣʣʝʣʴʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʃʘʥʩʢʦʡ ʩʢʣʘʜʢʠ ʠ ʧʨʦʜʦʣʞʘʶʱʠʭ ʠʭ 

ʢ ʟʘʧʘʜʫ ʊʫʢʫʨʠʥʛʨʩʢʦʡ ʩʠʩʪʝʤʳ ʧʦʜʥʷʪʠʡ, ʚʢʣʶʯʘʶʱʝʡ ʨʷʜ ʩʪʨʫʢʪʫʨ, 

ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʠʟ ʢʦʪʦʨʳʭ ʉʦʭʪʘʢʘʥʩʢʘʷ ʠ ʩʦʙʩʪʚʝʥʥʦ ʊʫʢʫʨʠʥʛʨʩʢʘʷ. 

ʇʘʨʘʛʝʥʝʟʠʩ ʩʪʨʫʢʪʫʨʥʳʭ ʬʦʨʤ (ʛʦʨʩʪ-ʘʥʪʠʢʣʠʥʘʣʝʡ ʠ ʚʟʙʨʦʩʦ-ʩʜʚʠʛʦʚ) ʠ ʣʝʚʘʷ 

ʢʫʣʠʩʥʦʩʪʴ ʚ ʨʘʩʧʦʣʦʞʝʥʠʠ ʩʪʨʫʢʪʫʨ ɼʞʘʛʜʘ-ʊʫʢʫʨʠʥʛʨʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ 

ʦʪʚʝʯʘʝʪ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ ʣʘʪʝʨʘʣʴʥʦʛʦ ʩʞʘʪʠʷ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʢʦʩʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʦʩʪʠʨʘʥʠʶ ʩʪʨʫʢʪʫʨ.  

ʉʝʣʝʤʞʠʥʩʢʘʷ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʘʷ ʧʦʜʦʙʣʘʩʪʴ, ʧʨʦʜʦʣʞʘʶʱʘʷ ʢ ʚʦʩʪʦʢʫ 

ɼʞʘʛʜʘ-ʊʫʢʫʨʠʥʛʨʩʢʫʶ, ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʥʘ ʤʝʩʪʝ ʧʦʟʜʥʝʢʠʤʤʝʨʠʡʩʢʠʭ 

ʩʢʣʘʜʯʘʪʳʭ ʟʦʥ, ʩʣʦʞʝʥʥʳʭ ʧʘʣʝʦʟʦʡʩʢʠʤʠ ʠ ʤʝʟʦʟʦʡʩʢʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ. 

ʅʦʚʝʡʰʠʝ ʩʪʨʫʢʪʫʨʳ ʚʦ ʤʥʦʛʦʤ ʫʥʘʩʣʝʜʦʚʘʣʠ ʩʪʨʫʢʪʫʨʳ ʜʨʝʚʥʝʛʦ ʟʘʣʦʞʝʥʠʷ. 

ɺ ʵʪʦʡ ʧʦʜʦʙʣʘʩʪʠ ʚʳʜʝʣʷʶʪʩʷ ʗʤ-ɸʣʠʥʩʢʘʷ ʘʩʠʤʤʝʪʨʠʯʥʘʷ ʛʦʨʩʪ-ʘʥʪʠʢʣʠʥʘʣʴ 

ʠ ʩʣʦʞʥʦ ʧʦʩʪʨʦʝʥʥʳʝ ʍʘʨʛʠʥʩʢʦʝ ʠ ʕʟʦʧʩʢʦʝ ʧʦʜʥʷʪʠʷ. 

ɹʫʨʝʠʥʩʢʘʷ ʧʦʜʦʙʣʘʩʪʴ ʩʬʦʨʤʠʨʦʚʘʥʘ ʥʘ ʦʜʥʦʠʤʝʥʥʦʡ ʤʝʪʘʧʣʘʪʬʦʨʤʝ ʠ 

ɹʫʨʝʠʥʦ-ʍʠʥʛʘʥʩʢʦʤ ʘʥʪʠʢʣʠʥʦʨʠʠ ʠ ʢʨʘʝʚʦʤ ʧʨʦʛʠʙʝ, ʚʦ ʤʥʦʛʦʤ ʫʥʘʩʣʝʜʦʚʘʚ 

ʩʪʨʫʢʪʫʨʳ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʫʙʩʪʨʘʪʘ. ɿʦʥʘʤʠ ʨʘʟʣʦʤʦʚ ʠ ʧʨʠʨʘʟʣʦʤʥʳʭ ʚʧʘʜʠʥ, 

ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʭ ʪʦʣʴʢʦ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʧʦʜʦʙʣʘʩʪʠ, ʦʥʘ 

ʨʘʟʜʝʣʝʥʘ ʥʘ ʤʝʛʘʙʣʦʢʠ-ʩʝʛʤʝʥʪʳ: ɼʫʩʩʝʘʣʠʥʩʢʠʡ, ɹʫʨʝʠʥʩʢʠʡ, ɹʘʜʞʘʣʴʩʢʠʡ, 

ɼʞʘʢʠ-ʋʥʘʭʪʠʥʩʢʠʡ. ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʚʩʝ ʚʳʩʦʢʦʘʤʧʣʠʪʫʜʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʧʦʜʦʙʣʘʩʪʠ, ʪʦʛʜʘ ʢʘʢ ʶʛʦ-

ʟʘʧʘʜʥʘʷ ʝʝ ʯʘʩʪʴ, ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʤʝʩʪʝ ɹʫʨʝʠʥʩʢʦʛʦ 

ʤʝʪʘʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʤʘʩʩʠʚʘ, ʦʪʣʠʯʘʝʪʩʷ ʫʤʝʨʝʥʥʳʤʠ ʧʦʜʥʷʪʠʷʤʠ ʠ ʩʣʘʙʦʡ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʩʪʴʶ. ʊʘʢʦʝ ʨʘʟʥʦʝ ʩʪʨʦʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ 

ʚʣʠʷʥʠʝʤ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʫʙʩʪʨʘʪʘ. ʂ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ɹʫʨʝʠʥʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ 

ʥʘʭʦʜʠʪʩʷ ɸʤʫʨʦ-ɿʝʡʩʢʘʷ, ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ï ʉʨʝʜʥʝ-ɸʤʫʨʩʢʘʷ ʚʧʘʜʠʥʳ.  

ʉʠʭʦʪʵ-ɸʣʠʥʩʢʦʡ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ ʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ 

ʧʨʦʩʪʠʨʘʥʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʤʝʞʜʫ ɸʤʫʨʦ-ʍʘʥʢʘʡʩʢʦʡ ʨʠʬʪʦʛʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʥʘ 
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ʟʘʧʘʜʝ ʠ ʨʠʬʪʘʤʠ ʊʘʪʘʨʩʢʦʛʦ ʧʨʦʣʠʚʘ ʠ ʗʧʦʥʩʢʦʛʦ ʤʦʨʷ ʥʘ ʚʦʩʪʦʢʝ ʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʦʛʦʝ ʩʚʦʜʦʚʦʝ ʧʦʜʥʷʪʠʝ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. 

ɿʘʧʘʜʥʦʝ ʢʨʳʣʦ ʉʠʭʦʪʵʘʣʠʥʩʢʦʡ ʤʝʛʘʩʢʣʘʜʢʠ ʦʩʣʦʞʥʝʥʦ ʨʝʛʠʦʥʘʣʴʥʳʤʠ 

ʨʘʟʣʦʤʘʤʠ, ʩʦʚʧʘʜʘʶʱʠʤʠ ʩ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ ʩʪʫʧʝʥʷʤʠ ʠ ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʝʝ 

ʧʨʦʜʦʣʴʥʫʶ ʟʦʥʘʣʴʥʦʩʪʴ. ɻʨʘʥʠʮʝʡ ʤʝʞʜʫ ɿʘʧʘʜʥʳʤ ʠ ɺʦʩʪʦʯʥʳʤ ʉʠʭʦʪʵ-

ɸʣʠʥʝʤ ʷʚʣʷʝʪʩʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʝʸ ʧʨʦʪʷʞʝʥʠʠ ʎʝʥʪʨʘʣʴʥʳʡ ʉʠʭʦʪʵ-

ɸʣʠʥʩʢʠʡ ʛʣʫʙʠʥʥʳʡ ʨʘʟʣʦʤ, ʟʘʣʦʞʠʚʰʠʡʩʷ ʚ ʥʘʯʘʣʝ ʧʦʟʜʥʝʛʦ ʧʘʣʝʦʟʦʷ ʠ  

ʠʤʝʶʱʠʡ ʥʘ ʥʦʚʝʡʰʝʤ ʵʪʘʧʝ ʩʙʨʦʩʦ-ʣʝʚʦʩʜʚʠʛʦʚʫʶ ʢʠʥʝʤʘʪʠʢʫ. ɺ ʩʪʨʦʝʥʠʠ 

ɺʦʩʪʦʯʥʦʛʦ ʉʠʭʦʪʵ-ɸʣʠʥʷ ʦʪʯʝʪʣʠʚʦ ʧʨʦʷʚʣʝʥʘ ʧʦʧʝʨʝʯʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ, 

ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʩʝʢʫʱʠʤʠ ʰʠʨʦʪʥʳʤʠ ʟʦʥʘʤʠ, ʢʦʪʦʨʳʝ ʨʘʟʙʠʚʘʶʪ 

ʧʦʣʦʛʦʩʚʦʜʦʚʫʶ ʤʝʛʘʩʢʣʘʜʢʫ ʥʘ ʪʨʠ ʧʦʜʦʙʣʘʩʪʠ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʦʝ 

ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʦʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʝʪ ɺʝʨʭʥʝʙʠʢʠʥʩʢʠʡ ʨʘʟʣʦʤ, ʢʦʪʦʨʳʡ 

ʜʝʣʠʪ ʤʝʛʘʩʢʣʘʜʢʫ ʥʘ ʶʞʥʫʶ ʠ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʠ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʥʦʚʝʡʰʝʛʦ ʩʪʨʦʝʥʠʷ. ʉʝʚʝʨʦ-ʉʠʭʦʪʵʘʣʠʥʩʢʘʷ 

ʧʦʜʦʙʣʘʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʦʞʥʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤ ʧʦʣʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʙʦʣʴʰʠʭ ʧʦʜʥʷʪʠʡ ʠ ʚʧʘʜʠʥ, ʢʦʪʦʨʳʝ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʧʦʜʦʙʣʘʩʪʠ ʠʤʝʶʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ, ʚ ʚʦʩʪʦʯʥʦʡ ï 

ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʝ, ʘ ʥʘ ʩʝʚʝʨʝ ï ʩʫʙʰʠʨʦʪʥʦʝ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʛʨʘʥʠʮʳ 

ʩʝʛʤʝʥʪʦʚ ɹʫʨʝʠʥʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ ʥʘʭʦʜʷʪ ʩʚʦʝ ʩʪʨʫʢʪʫʨʥʦʝ ʧʨʦʜʦʣʞʝʥʠʝ ʚ 

ʉʝʚʝʨʦ-ʉʠʭʦʪʵʘʣʠʥʩʢʦʡ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʩʪʨʫʢʪʫʨ ʙʦʣʝʝ ʨʘʥʥʝʛʦ ʟʘʣʦʞʝʥʠʷ. 

ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʝʡʰʝʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʣʘʥʘ, 

ʦʩʦʙʝʥʥʦ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʉʠʭʦʪʵ-ɸʣʠʥʩʢʦʡ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʦʢʘʟʘʣʦ ʨʘʩʢʨʳʪʠʝ ʊʘʪʘʨʩʢʦʛʦ ʧʨʦʣʠʚʘ. ʋʩʣʦʚʠʷ ʨʘʩʪʷʞʝʥʠʷ ʟʝʤʥʦʡ 

ʢʦʨʳ ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʧʨʦʷʚʣʝʥʳ ʚ ʩʪʨʦʝʥʠʠ ʉʝʚʝʨʦ-ʉʠʭʦʪʵʘʣʠʥʩʢʦʡ ʧʦʜʦʙʣʘʩʪʠ, 

ʠʩʧʳʪʳʚʘʶʱʝʡ ʚʣʠʷʥʠʝ ʥʝ ʪʦʣʴʢʦ ʊʘʪʘʨʩʢʦʛʦ ʧʨʦʛʠʙʘ ʨʠʬʪʦʛʝʥʥʦʡ ʧʨʠʨʦʜʳ, 

ʥʦ ʠ ʆʭʦʪʦʤʦʨʩʢʦʡ ʚʧʘʜʠʥʳ. ɼʣʷ ʦʩʝʚʳʭ ʯʘʩʪʝʡ ʉʠʭʦʪʵ-ɸʣʠʥʩʢʦʛʦ ʦʨʦʛʝʥʘ 

ʭʘʨʘʢʪʝʨʥʳ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʘʥʦʤʘʣʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʪʦʛʜʘ ʢʘʢ ʢ 

ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʉʠʭʦʪʵ-ɸʣʠʥʷ ʧʨʠʫʨʦʯʝʥʘ ʢʦʥʪʨʘʩʪʥʘʷ (ʜʦ 60 ʤɻʣ) 

ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʘʥʦʤʘʣʠʷ ʩʠʣʳ ʪʷʞʝʩʪʠ, ʢʦʪʦʨʘʷ ɸ.ɸ.ʂʦʢʦʚʢʠʥʳʤ (2007) 

ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ ʩʪʨʫʢʪʫʨʘ, ʦʪʥʦʩʷʱʘʷʩʷ ʢ ʧʝʨʠʬʝʨʠʡʥʳʤ ʧʣʶʤʘʤ 

ʊʠʭʦʦʢʝʘʥʩʢʦʛʦ ʩʫʧʝʨʧʣʶʤʘ.  

ɻʣʘʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʦʚʝʡʰʝʛʦ ʩʪʨʦʝʥʠʷ ʚʳʜʝʣʝʥʥʳʭ ʦʙʣʘʩʪʝʡ 

ʦʙʫʩʣʦʚʣʝʥʳ ʧʨʝʞʜʝ ʚʩʝʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʨʘʟʚʠʪʠʷ ʩʪʨʫʢʪʫʨ, ʥʦ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʘʣʦ ʪʘʢʞʝ ʛʝʦʣʦʛʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ 

ʦʩʥʦʚʘʥʠʷ, ʧʝʨʝʨʘʙʦʪʘʥʥʦʛʦ ʥʦʚʝʡʰʝʡ ʪʝʢʪʦʥʠʢʦʡ ʠ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʧʨʦʷʚʣʝʥʥʦʝ 

ʚ ʥʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʦʤ ʩʪʨʫʢʪʫʨʥʦʤ ʧʣʘʥʝ.  

 

ɻɽʆʃʆɻʀʏɽʉʂʆɽ ʉʊʈʆɽʅʀɽ ʅɽʆɻɽʅ-ʏɽʊɺɽʈʊʀʏʅʆɻʆ ʂʆʄʇʃɽʂʉɸ 

ʆʊʃʆɾɽʅʀʁ ʖɻʆ-ɿɸʇɸɼʅʆʁ ʏɸʉʊʀ ʇʈʀʂɸʉʇʀʁʉʂʆʁ ɺʇɸɼʀʅʓ ɺ 

ʉɺʗɿʀ ʉ ʇʆʀʉʂɸʄʀ ɻʀɼʈʆʄʀʅɽʈɸʃʔʅʆɻʆ ʉʓʈʔʗ 

ɺ.ɺ. ʂʫʜʠʥʦʚ (ɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ɸʩʪʨʘʭʘʥʴ, ʈʦʩʩʠʷ) 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪʢʨʳʪʳ ʠ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʛʠʜʨʦʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʚ 
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ʯʘʩʪʥʦʩʪʠ, ʜʝʡʩʪʚʫʶʱʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʡʦʜʦʩʦʜʝʨʞʘʱʠʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʪʨʝʙʥʦʩʪʠ ʩʪʨʘʥʳ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 10 %, ʥʝʜʦʩʪʘʶʱʠʝ ʦʙʲʝʤʳ 

ʡʦʜʘ ʧʨʠʭʦʜʠʪʩʷ ʠʤʧʦʨʪʠʨʦʚʘʪʴ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ 

ʧʦʩʪʘʥʦʚʢʘ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ, ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʠʟʫʯʝʥʠʝ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩ 

ʦʮʝʥʢʦʡ ʠʭ ʧʝʨʩʧʝʢʪʠʚ ʥʘ ʛʠʜʨʦʤʠʥʝʨʘʣʴʥʦʝ ʩʳʨʴʝ. 

ʀʟʫʯʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʇʨʠʢʘʩʧʠʡʩʢʦʡ 

ʚʧʘʜʠʥʳ ʧʨʦʚʦʜʠʪʩʷ ʩ ʩʝʨʝʜʠʥʳ 20 ʚʝʢʘ, ʦʜʥʘʢʦ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ 

ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʷʚʣʷʣʠʩʴ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. 

ʎʝʣʝʥʘʧʨʘʚʣʝʥʥʳʭ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʥʘ ʛʠʜʨʦʤʠʥʝʨʘʣʴʥʦʝ ʩʳʨʴʝ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. ʆʜʥʘʢʦ, ʨʝʛʠʦʥʘʣʴʥʳʝ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʧʫʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʨʠ 

ʙʫʨʝʥʠʠ ʧʦʠʩʢʦʚʳʭ ʠ ʨʘʟʚʝʜʦʯʥʳʭ ʩʢʚʘʞʠʥ ʥʘ ʥʝʬʪʴ ʠ ʛʘʟʘ ʧʦʢʘʟʳʚʘʶʪ ʚʝʩʴʤʘ 

ʙʦʣʴʰʠʝ ʧʝʨʩʧʝʢʪʠʚʳ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ, ʤʥʦʛʠʭ ʢʦʤʧʣʝʢʩʦʚ 

ʦʪʣʦʞʝʥʠʡ, ʮʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʡʦʜʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʧʫʪʥʳʭ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʦʜʠʤʳʭ 

ʧʨʠ ʙʫʨʝʥʠʠ ʩʢʚʘʞʠʥ ʜʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʧʦʠʩʢʦʚʦ-ʦʮʝʥʦʯʥʳʭ 

ʩʢʚʘʞʠʥ ʥʘ ʥʝʬʪʴ ʠ ʛʘʟ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʦʚʳʰʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʡʦʜʘ 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʶʨʩʢʦ-ʤʝʣʦʚʦʤʫ ʠ ʥʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʦʤʫ ʚʦʜʦʥʦʩʥʳʤ 

ʢʦʤʧʣʝʢʩʘʤ. ɺ ʩʚʷʟʠ ʩ ʥʝʙʦʣʴʰʠʤʠ ʛʣʫʙʠʥʘʤʠ ʟʘʣʝʛʘʥʠʷ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʳʡ ʚʦʜʦʥʦʩʥʳʡ ʢʦʤʧʣʝʢʩ. 

ʅʝʦʛʝʥ - ʯʝʪʚʝʨʪʠʯʥʳʡ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʚʦʜʦʥʦʩʥʳʝ ʛʦʨʠʟʦʥʪʳ ʯʝʪʚʝʨʪʠʯʥʳʭ, ʘʧʰʝʨʦʥʩʢʠʭ ʠ ʘʢʯʘʛʳʣʴʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, 

ʛʠʜʨʘʚʣʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʚʦʜʘʤʠ. 

ʂʦʣʣʝʢʪʦʨʘʤʠ ʩʣʫʞʘʪ ʚ ʦʩʥʦʚʥʦʤ ʧʝʩʢʠ ʠ ʘʣʝʚʨʠʪʳ. ʆʙʣʘʩʪʴʶ ʨʘʟʛʨʫʟʢʠ 

ʷʚʣʷʶʪʩʷ ʨʝʯʥʳʝ ʜʦʣʠʥʳ, ʦʟʝʨʥʳʝ ʢʦʪʣʦʚʠʥʳ. ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ ʚ ʯʝʪʚʝʨʪʠʯʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʟʘʣʝʛʘʶʪ ʥʘ ʛʣʫʙʠʥʝ ʜʦ 10 - 15 ʤ, ʘ ʤʝʩʪʘʤʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʭʘʨʘʢʪʝʨʘ ʤʠʢʨʦʨʝʣʴʝʬʘ, ʜʦ 30-40 ʤ. ʅʘʠʙʦʣʝʝ ʙʣʠʟʢʦ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʦʥʠ 

ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʥʠʞʝʥʠʷʭ ʨʝʣʴʝʬʘ, ʥʘʠʙʦʣʝʝ ʛʣʫʙʦʢʦ - ʧʦʜ ʙʘʨʭʘʥʘʤʠ. 

ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1 ʜʦ 200 ʛ/ʣ, ʠʥʦʛʜʘ ʦʥʘ ʨʝʟʢʦ ʠʟʤʝʥʷʝʪʩʷ ʥʘ 

ʢʦʨʦʪʢʦʤ ʨʘʩʩʪʦʷʥʠʠ. ʋʢʘʟʘʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʙʘʩʩʝʡʥʘ ʟʘʚʠʩʷʪ 

ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʘʞʥʝʡʰʠʤʠ ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚ ʧʦʨʦʜ, 

ʟʘʩʦʣʝʥʥʦʩʪʴ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ. ɺ ʪʦʣʱʝ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʧʨʠʫʨʦʯʝʥʳ ʢ ʘʣʣʶʚʠʘʣʴʥʳʤ, ʵʦʣʦʚʳʤ, ʜʝʣʶʚʠʘʣʴʥʳʤ 

(ʭʚʘʣʳʥʩʢʠʤ, ʭʘʟʘʨʩʢʠʤ, ʙʘʢʠʥʩʢʠʤ) ʦʙʨʘʟʦʚʘʥʠʷʤ. 

ɺ ʨʘʟʨʝʟʝ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʦʜʦʥʦʩʥʳʝ ʠ 

ʚʦʜʦʫʧʦʨʥʳʝ ʛʦʨʠʟʦʥʪʳ: 1. ʚʦʜʦʥʦʩʥʳʡ ʩʦʚʨʝʤʝʥʥʳʡ ʘʣʣʶʚʠʘʣʴʥʳʡ ʛʦʨʠʟʦʥʪ 

ʧʦʡʤʳ; 2. ʚʦʜʦʥʦʩʥʳʡ ʭʚʘʣʳʥʩʢʠʡ ʛʦʨʠʟʦʥʪ; 3. ʚʦʜʦʫʧʦʨʥʘʷ ʛʣʠʥʠʩʪʘʷ ʪʦʣʱʘ 

ʙʘʢʠʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ; 4. ʚʦʜʦʥʦʩʥʳʡ ʘʧʰʝʨʦʥʩʢʠʡ ʢʦʤʧʣʝʢʩ; 5. ʚʦʜʦʫʧʦʨʥʘʷ 

ʛʣʠʥʠʩʪʘʷ ʪʦʣʱʘ ʘʢʯʘʛʳʣʴʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. 

ʇʦ ʜʘʥʥʳʤ ʇʨʠʚʦʣʞʩʢʦʡ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʜʠʮʠʠ (1999) 

ʚʦʜʦʥʦʩʥʳʡ ʩʦʚʨʝʤʝʥʥʳʡ ʘʣʣʶʚʠʘʣʴʥʳʡ ʛʦʨʠʟʦʥʪ ʧʦʡʤʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥ 

ʧʦʚʩʝʤʝʩʪʥʦ ʚ ʧʨʝʜʝʣʘʭ ɺʦʣʛʦ-ɸʭʪʫʙʠʥʩʢʦʡ ʧʦʡʤʳ. ɺʦʜʦʚʤʝʱʘʶʱʠʝ ʧʦʨʦʜʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʟʥʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ ʤʦʱʥʦʩʪʴʶ ʜʦ 60 

ʤʝʪʨʦʚ. ʇʝʨʝʢʨʳʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤʠ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʤʠ 
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ʦʩʘʜʢʘʤʠ, ʧʦʜʩʪʠʣʘʶʪʩʷ ʚʦʜʦʫʧʦʨʥʳʤʠ ʛʣʠʥʘʤʠ ʭʘʟʘʨʩʢʦʛʦ, ʣʠʙʦ ʙʘʢʠʥʩʢʦʛʦ 

ʛʦʨʠʟʦʥʪʦʚ. ɺʦʜʳ ʙʝʟʥʘʧʦʨʥʳʝ. ʈʘʟʛʨʫʟʢʘ ʧʨʦʠʩʭʦʜʠʪ ʣʠʙʦ ʟʘ ʩʯʝʪ ʠʩʧʘʨʝʥʠʷ ʠ 

ʦʪʪʦʢʘ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʦʪʦʢʠ. ʌʠʣʴʪʨʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʚʦʜʦʥʦʩʥʳʭ 

ʧʝʩʯʘʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠʟʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ. ʂʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,9 ʜʦ 21,5 ʤ/ʩʫʪ. 

ɺʦʜʦʧʨʦʚʦʜʠʤʦʩʪʴ 300 ï 1000 ʤ
2
/ʩʫʪ., ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ 100 ï 270 ʤ

2
/ʩʫʪ. 

ɺʦʜʳ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʝʩʥʳʝ ʠ ʩʣʘʙʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ. ɺ 

ʦʩʥʦʚʥʦʤ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʥʝ ʧʨʝʚʳʰʘʝʪ 1 ʛ/ʣ, ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʨʘʩʪʘʷ ʩ ʩʝʚʝʨʘ ʥʘ 

ʶʛ ʜʦ 3 ʛ/ʣ.  

ɺʦʜʦʥʦʩʥʳʡ ʭʚʘʣʳʥʩʢʠʡ ʤʦʨʩʢʦʡ, ʩʦʚʨʝʤʝʥʥʳʡ ʘʣʣʶʚʠʘʣʴʥʳʡ, 

ʘʣʣʶʚʠʘʣʴʥʦ-ʤʦʨʩʢʦʡ, ʦʟʝʨʥʦ-ʠʣʴʤʝʥʥʳʡ ʛʦʨʠʟʦʥʪ ʜʝʣʴʪʳ. 

ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʜʝʣʴʪʳ ʨʝʢʠ ɺʦʣʛʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʚʦʝʦʙʨʘʟʠʝʤ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ ʜʝʣʴʪʳ ʨʝʢʠ ɺʦʣʛʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʝʩʢʘʤ ʭʚʘʣʳʥʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ, ʧʝʩʢʘʤ ʠ ʩʫʧʝʩʷʤ ʩʦʚʨʝʤʝʥʥʳʭ ʘʣʣʶʚʠʘʣʴʥʳʭ ʠ ʘʣʣʶʚʠʘʣʴʥʦ-

ʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʧʝʩʯʘʥʳʤ ʠ ʩʫʧʝʩʯʘʥʳʤ ʧʨʦʩʣʦʷʤ ʚ ʛʣʠʥʘʭ ʠ ʩʫʛʣʠʥʢʘʭ 

ʭʚʘʣʳʥʩʢʠʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʘʣʣʶʚʠʘʣʴʥʳʭ ʠ ʦʟʝʨʥʦ-ʠʣʴʤʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. 

ɺ ʧʨʝʜʝʣʘʭ ʚʦʜʦʚʤʝʱʘʶʱʝʡ ʪʦʣʱʠ ʧʝʩʢʠ ʠʤʝʶʪ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʬʠʣʴʪʨʘʮʠʠ 0,26 ï 9,95 ʤ/ʩʫʪ., ʩʫʧʝʩʠ 0,01 ï 0,84 ʤ/ʩʫʪ., ʩʫʛʣʠʥʢʠ 0,003 ï 

0,07ʤ/ʩʫʪ. ʄʦʱʥʦʩʪʠ ʚʦʜʦʥʦʩʥʳʭ ʦʪʣʦʞʝʥʠʡ ʢʦʣʝʙʣʶʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ, 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʮʠʘʣʴʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 3 ï 5 ʤ ʫ 

ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʚʦʜʦʪʦʢʦʚ, ʜʦ 15 ï 20 ʤ. 

ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʜʝʣʴʪʳ ʨʝʢʠ ɺʦʣʛʠ 

ʠʟʤʝʥʷʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʭ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴʶ 

ʦʪʣʦʞʝʥʠʷʤ ʨʘʟʣʠʯʥʦʡ ʬʘʮʠʘʣʴʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ.  

ɺʦʜʦʫʧʦʨʥʘʷ ʛʣʠʥʠʩʪʘʷ ʪʦʣʱʘ ʙʘʢʠʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ (ʨʝʛʠʦʥʘʣʴʥʳʡ 

ʚʦʜʦʫʧʦʨ). ɹʘʢʠʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʚʩʢʨʳʪʳ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʠʟʫʯʘʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. ʄʦʱʥʦʩʪʴ ʜʘʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ ʦʪ 22 ʤ 

ʜʦ 66 ʤ. 

ɺʦʜʦʫʧʦʨʥʘʷ ʪʦʣʱʘ ʙʘʢʠʥʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʣʠʥʘʤʠ ʩʝʨʦʛʦ 

ʮʚʝʪʘ, ʪʫʛʦʧʣʘʩʪʠʯʥʳʤʠ, ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʤʠ, ʘʣʝʚʨʠʪʠʩʪʳʤʠ, ʩ ʧʨʦʩʣʦʡʢʘʤʠ ʠ 

ʣʠʥʟʘʤʠ ʢʚʘʨʮʝʚʦʛʦ ʧʝʩʢʘ. 

ɺʦʜʦʥʦʩʥʳʡ ʘʧʰʝʨʦʥʩʢʠʡ ʢʦʤʧʣʝʢʩ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʚ 

ʧʣʘʥʝ ʧʦʠʩʢʦʚ ʡʦʜʦʩʦʜʝʨʞʘʱʠʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ʀʤʝʝʪ ʧʦʚʩʝʤʝʩʪʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ɺʦʜʦʚʤʝʱʘʶʱʠʝ ʧʦʨʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʣʢʦ- ʠ 

ʪʦʥʢʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ, ʥʝ ʚʳʜʝʨʞʘʥʥʳʤʠ ʥʠ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ, ʥʠ ʧʦ 

ʤʦʱʥʦʩʪʠ. ɿʘʣʝʛʘʶʪ ʦʥʠ ʚ ʤʦʱʥʦʡ ʪʦʣʱʝ ʛʣʠʥ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 80 ʤ ʜʦ 360 ʤ. 

ʏʝʨʝʜʦʚʘʥʠʝ ʚʦʜʦʩʦʜʝʨʞʘʱʠʭ ʧʦʨʦʜ ʩ ʛʣʠʥʘʤʠ ʩʦʟʜʘʝʪ ʤʥʦʛʦʷʨʫʩʥʦʩʪʴ 

ʚʦʜʦʥʦʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʄʦʱʥʦʩʪʴ ʧʨʦʩʣʦʝʚ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,5 ʜʦ 30,0 ʤ. 

ʂʦʣʠʯʝʩʪʚʦ ʚʦʜʦʚʤʝʱʘʶʱʠʭ ʧʨʦʩʣʦʝʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʩʝʚʝʨʘ ʥʘ ʁʛ ʦʪ 2 ï 3 ʜʦ 

13. ʉʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʠʭ ʜʦʩʪʠʛʘʝʪ 64 ʤ. ʆʪʣʦʞʝʥʠʷ ʘʧʰʝʨʦʥʘ ʩ ʥʘʠʙʦʣʝʝ 

ʚʳʩʦʢʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʡʦʜʘ ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʘʭ  ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʶʞʥʦʡ 

ʯʘʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʕʪʠ ʚʦʜʳ ʚʩʢʨʳʪʳ ʩʢʚʘʞʠʥʘʤʠ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 

170 ʜʦ 500 ʤ. 
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ʆʙʱʠʤ ʚʦʜʦʫʧʦʨʦʤ ʜʣʷ ʚʩʝʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʘʧʰʝʨʦʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʩʣʫʞʘʪ ʛʣʠʥʳ ʘʢʯʘʛʳʣʴʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʅʘʙʣʶʜʘʝʪʩʷ ʦʙʱʠʡ ʫʢʣʦʥ ʢʨʦʚʣʠ 

ʚʦʜʦʥʦʩʥʦʛʦ ʘʧʰʝʨʦʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ, ʠ ʪʦʣʴʢʦ ʥʘ ʢʨʘʡʥʝʤ ʶʛʝ 

ʪʝʨʨʠʪʦʨʠʠ ʢʨʦʚʣʷ ʚʦʜʦʥʦʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʠʥʠʤʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ. ɺʦʜʳ ʥʘʧʦʨʥʳʝ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ 

ʩʘʤʦʠʟʣʠʚʘʶʱʠʝʩʷ. 

ʇʠʪʘʥʠʝ ʛʦʨʠʟʦʥʪʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʝʚʝʨʥʦʡ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʷʭ 

ʇʨʠʢʘʩʧʠʡʩʢʦʡ ʚʧʘʜʠʥʳ, ʚ ʤʝʩʪʘʭ ʥʝʛʣʫʙʦʢʦʛʦ ʟʘʣʝʛʘʥʠʷ ʘʧʰʝʨʦʥʩʢʠʭ ʧʝʩʢʦʚ 

ʦʪ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ, ʧʦʣʫʯʝʥʥʳʡ ʦʧʳʪʥʳʤ ʧʫʪʝʤ ʇʨʠʚʦʣʞʩʢʦʡ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʜʠʮʠʝʡ (1999) ʚ ʦʜʥʦʤ ʠʟ ʚʝʨʭʥʠʭ ʧʝʩʯʘʥʳʭ ʧʨʦʩʣʦʝʚ 

ï 2,2 ʤ/ʩʫʪ., ʚʦʜʦʧʨʦʚʦʜʠʤʦʩʪʴ ï 45,5 ʤ
2
/ʩʫʪ. 

ɺʦʜʳ ʘʧʰʝʨʦʥʩʢʦʛʦ ʷʨʫʩʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʣʦʥʦʚʘʪʳʝ ʠ ʩʦʣʝʥʳʝ ʩ 

ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ 10 ï 37 ʛ/ʣ. ʆʙʱʘʷ ʞʝʩʪʢʦʩʪʴ ï ʦʪ 28 ʜʦ 365 ʤʛ/ʵʢʚ. ʇʦ 

ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʚʦʜʳ ʭʣʦʨʠʜʥʳʝ ʥʘʪʨʠʝʚʳʝ. ʉʦʜʝʨʞʘʥʠʝ ʡʦʜʘ ʚ ʚʦʜʘʭ 

ʜʘʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 5 ʜʦ 28 ʤʛ/ʣ ʠ ʙʦʣʝʝ. ʇʨʠʯʝʤ ʥʘʙʣʶʜʘʝʪʩʷ 

ʪʝʥʜʝʥʮʠʷ ʢ ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʡʦʜʘ ʚ ʙʦʣʝʝ ʛʣʫʙʦʢʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʧʝʩʯʘʥʳʭ ʧʨʦʩʣʦʷʭ (280 ï 350 ʤʝʪʨʦʚ). 

ɺʦʜʦʫʧʦʨʥʘʷ ʛʣʠʥʠʩʪʘʷ ʪʦʣʱʘ ʘʢʯʘʛʳʣʴʩʢʠʭ ʦʪʣʦʞʝʥʠʡ (ʨʝʛʠʦʥʘʣʴʥʳʡ 

ʚʦʜʦʫʧʦʨ). ɸʢʯʘʛʳʣʴʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠʤʝʶʪ 

ʧʦʚʩʝʤʝʩʪʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʂʨʦʚʣʷ ʘʢʯʘʛʳʣʴʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʟʘʣʝʛʘʝʪ ʥʘ 

ʛʣʫʙʠʥʘʭ ʦʪ 300 ʜʦ 600 ʤ ʠ ʠʤʝʝʪ ʩʣʘʙʳʡ ʥʘʢʣʦʥ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ. ʄʦʱʥʦʩʪʴ 

ʘʢʯʘʛʳʣʴʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 120 ʤ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʧʨʝʜʝʣʘʭ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʶʪʩʷ ʬʘʢʪʦʨʦʤ ʧʨʝʜʦʧʨʝʜʝʣʷʶʱʝʤ 

ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʧʦʩʪʘʥʦʚʢʠ ʚ ʠʭ ʧʨʝʜʝʣʘʭ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʥʘ 

ʛʠʜʨʦʤʠʥʝʨʘʣʴʥʦʝ ʩʳʨʴʝ, ʠ,  ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʡʦʜʦ-ʙʨʦʤʥʳʝ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ.  

 

ʄɽʊʆɼ ɺɽɻɽʅɽʈɸ  

ʂɸʂ ʆʉʅʆɺɸ ʈɸɿʈɸɹʆʊʂʀ ɻɽʆɼʀʅɸʄʀʏɽʉʂʀʍ ʈɽʂʆʅʉʊʈʋʂʎʀʁ 

ʉ.ɸ. ʃʝʚʠʥ (ʈʫʩʩʢʦʝ ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʆʙʱʝʩʪʚʦ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ) 

 

ʇʦʩʚʷʱʘʝʪʩʷ ʩʚʝʪʣʦʡ ʧʘʤʷʪʠ 

ʘʢʘʜʝʤʠʢʘ ɺʠʢʪʦʨʘ ɽʬʠʤʦʚʠʯʘ ʍʘʠʥʘ 

 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʩʪʘʥʦʚʢʘ ʥʘ ʦʙʩʫʞʜʝʥʠʝ 

ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʤʝʪʦʜʘ ʨʘʟʨʘʙʦʪʢʠ ʨʝʢʦʥʩʪʨʫʢʮʠʡ 

ʠʟʥʘʯʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʳʭ 

ʙʣʦʢʦʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʳ ʥʘ ʦʩʥʦʚʝ ʠʭ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʞʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʠ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʦʚʧʘʜʘʝʤʦʩʪʠ ʢʦʣʣʠʟʠʦʥʥʳʭ ʛʨʘʥʠʮ
1
 ʥʝ ʪʦʣʴʢʦ 

ʤʝʞʜʫ ʩʦʙʦʡ, ʥʦ ʠ ʩ ʟʦʥʘʤʠ ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʦʢʝʘʥʠʯʝʩʢʦʡ ʢʦʨʳ ʚ 

                                                             
1 ˽ͦͤΎ͙͔ͭ ͙͙͚ͦͦͤͤͦ͘͟͡͡ ͎͙ͪ͊ͤͼ· όͦͤ͘·Σ ͙͙ͦͦͤ͊͘͟͡͡ ͙ ͭΦͨΦύ ͙ͫͨͦ͡Έ͔ͯͭͫ͘Ύ ͔͒ͫ͘Έ ͙ ͔͔͒͊͡ ͊͟͟ ͔͙ͭͪͣͤ 
͍͎ͫͦ͋ͦ͒ͤͦͦ ͨͦ͡Έ͍͙ͦ͊ͤ͘Ύ ͫ ͙͔͔͙͔ͨͪͣͤͤͣΣ ͙ͨͪ ͔ͤͦ͋ͻ͙͙ͦ͒ͣͦͫͭΣ ͔ͭͻ ͙͙͡ ͙ͤ·ͻ ͔ͦͤͪͭͤ͟͟·ͻ 
͔͔͔͙͚ͦͨͪ͒ͤ͡ όͫͯ͋͒ͯ͟ͼ͙ͦͤͤ·͚Σ ͙͍ͨ͊ͫͫͤ·͚Σ ͦ͋͒ͯ͟ͼ͙ͦͤͤ·͚ ͙ ͭΦ͒ΦύΦ 




