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ʅʘʜʤʝʨʟʣʦʪʥʳʝ ʩʫʙʘʵʨʘʣʴʥʳʝ ʪʘʣʠʢʠ ʥʘ ʤʘʣʦʤ ʨʝʯʥʦʤ ʚʦʜʦʩʙʦʨʝ ʚ 

ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠéééééééééééééééééééééé 232 

ʃʝʛʦʩʪʘʝʚʘ ʗ.ɹ., ʇʦʧʦʚ ɺ.ʌ., ɺʘʩʠʣʴʝʚʘ ʆ.ʀ. 

ʂ ʚʦʧʨʦʩʫ ʦ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʜʟʝʤʥʳʭ 
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ɼʠʥʘʤʠʢʘ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʎʝʥʪʨʘʣʴʥʦʡ 

ʗʢʫʪʠʠééééééééééééééééééééééééééé... 244 

ʄʠʩʘʡʣʦʚ ʀ.ɽ. 

ɻʝʦʪʝʨʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʫʯʘʩʪʢʝ ʍʘʨʘ-ʊʫʤʫʩééééééé 246 

ʄʫʨʟʠʥ ʖ.ɸ. 

ɻʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʗʥʩʢʦʛʦ ʧʣʦʩʢʦʛʦʨʴʷéééééééé... 250 

  



8 

 

ʇʘʚʣʦʚʘ ʄ.ʈ., ɻʘʣʘʥʠʥ ɸ.ɸ., ʐʘʧʦʰʥʠʢʦʚ ɻ.ʀ., ʂʣʠʤʦʚʘ ʀ.ɺ. 

ʃʠʪʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʘʷ ʠ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʦʪʣʦʞʝʥʠʡ ʜʶʥʥʦʛʦ ʤʘʩʩʠʚʘ ï ʊʫʢʫʣʘʥ ʄʘʭʘʪʪʘ (ʎʝʥʪʨʘʣʴʥʘʷ 

ʗʢʫʪʠʷ)éééééééééééééééééééééééé.............. 

 

 

 

253 

ʇʘʚʣʦʚʘ ʅ.ɸ., ɼʘʥʟʘʥʦʚʘ ʄ.ɺ. 

ʉʦʩʪʘʚ ʩʝʟʦʥʥʦʬʦʨʤʠʨʫʶʱʠʭʩʷ ʚʦʜ ʥʘ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠéééééééééééééééééééééé 256 

ʇʦʣʷʢʦʚ ɺ.ʀ., ʆʨʣʦʚʘ ʂ.ʉ. 

ɻʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚ ʥʘ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʣʘʥʜʰʘʬʪʘʭ 

ʜʝʣʴʪʳ ʨʝʢʠ ʃʝʥʳééééééééééééééééééééééé. 260 

ʇʦʤʦʨʮʝʚ ʆ.ɸ., ʂʘʰʢʘʨʦʚ ɽ.ʇ., ʇʦʤʦʨʮʝʚʘ ɸ.ɸ. 

ʎʠʢʣʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʙʠʬʫʨʢʘʮʠʡ ɿʝʤʣʠ ééééééééé.............. 263 

ʇʦʤʦʨʮʝʚ ʆ.ɸ., ʇʦʤʦʨʮʝʚʘ ɸ.ɸ., ʈʦʞʠʥ ʉ.ʉ. 

ɻʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ ʢʣʠʤʘʪʘ ʢʘʢ ʬʘʢʪʦʨ ʦʧʘʩʥʦʩʪʠ ʧʨʠ ʛʦʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʦʩʚʦʝʥʠʠ ʢʨʠʦʣʠʪʦʟʦʥʳéééééééééééééé 267 

ʇʨʘʚʢʠʥ ʉ.ɸ., ɹʦʣʴʰʠʷʥʦʚ ɼ.ʖ. 

ʂ ʚʦʧʨʦʩʫ ʦ ʚʦʟʨʘʩʪʝ ʪʝʨʨʘʩ ʥʠʞʥʝʡ ʃʝʥʳ éééééééééé.é.. 270 

ʈʦʞʠʥʘ ʄ.ʉ., ʏʞʘʥ ʊ.ʈ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʧʦʜʟʝʤʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʚ ʫʩʣʦʚʠʷʭ 

ʢʨʠʦʣʠʪʦʟʦʥʳéééééééééééééééééééééééé... 274 

ʉʘʚʯʝʥʢʦ ʊ.ʀ., ʂʫʣʘʛʠʥʘ ʊ.ɸ. 

ʇʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʳʝ ʚʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʢʨʠʧʪʦʟʦʥʳééééééééééé..é... 276 

ʉʘʤʳʨʦʚʘ ɸ.ʀ., ʇʦʧʦʚʘ ʄ.ɺ. 

ʂ ʚʦʧʨʦʩʫ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʣʠʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ  

ʛ. ʗʢʫʪʩʢʘéééééééééééééééééé................................... 279 

ʉʳʨʦʤʷʪʥʠʢʦʚ ʀ.ʀ., ʂʫʥʠʮʢʠʡ ɺ.ɺ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʥʘʤʳʚʥʳʭ ʧʝʩʢʦʚ ʤʠʢʨʦʨʘʡʦʥʘ 

ˉ202 ʛ. ʗʢʫʪʩʢʘéééééééééééééééééééééééé 282 

ʌʠʣʠʤʦʥʝʥʢʦ ɽ.ɸ., ʗʟʠʢʦʚ ɽ.ɻ., ʉʦʙʷʥʠʥ ʖ.ʇ., ɸʬʘʥʘʩʴʝʚ ɽ.ʉ., 

ʄʠʰʘʥʴʢʠʥ ɸ.ʖ. 

ʕʢʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʯʚ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʟʦʣʦʪʘ 
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ɸʣʝʰʠʥʘ ɽ.ʀ.1, ʂʘʨʧʝʥʢʦ ʃ.ʀ.1, ʉʝʜʦʚ ɹ.ʄ.1, 2 
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Sʝdʦv@neisri.ru 

 

ɺ ʟʦʥʝ ʧʝʨʝʭʦʜʘ ʦʪ ʊʠʭʦʛʦ ʦʢʝʘʥʘ ʢ ɽʚʨʘʟʠʡʩʢʦʤʫ ʢʦʥʪʠʥʝʥʪʫ ʚʳʜʝʣʷʶʪ 

ʩʝʡʩʤʠʯʝʩʢʠʡ ʧʦʷʩ ʏʝʨʩʢʦʛʦ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʤʝʞʜʫ ʣʠʪʦʩʬʝʨʥʳʤʠ 

ʧʣʠʪʘʤʠ ɽʚʨʘʟʠʡʩʢʦʡ, ʉʝʚʝʨʦ-ɸʤʝʨʠʢʘʥʩʢʦʡ ʠ ʆʭʦʪʦʤʦʨʩʢʦʡ. ʅʘ ʶʛʝ ʢ 

ʥʝʤʫ ʧʨʠʤʳʢʘʝʪ ʉʝʚʝʨʦ-ʆʭʦʪʩʢʠʡ ʩʝʡʩʤʠʯʝʩʢʠʡ ʧʦʷʩ, ʧʨʠʫʨʦʯʝʥʥʳʡ ʢ 

ʛʨʘʥʠʮʝ ʤʝʞʜʫ ʉʝʚʝʨʦɸʤʝʨʠʢʘʥʩʢʦʡ ʠ ʆʭʦʪʦʤʦʨʩʢʦʡ ʤʠʢʨʦʧʣʠʪʦʡ. ʅʘ 

ʢʨʘʡʥʝʤ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ɸʟʠʠ ʚʳʜʝʣʷʝʪʩʷ ʟʦʥʘ ʨʘʩʩʝʷʥʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ 

ʏʫʢʦʪʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʤʝʞʜʫ ʉʝʚʝʨʦ-ɸʤʝʨʠʢʘʥʩʢʦʡ ʠ 

ɹʝʨʠʥʛʦʚʦ-ʤʦʨʩʢʦʡ ʤʠʢʨʦʧʣʠʪʦʡ [8, 15, 16]. ɻʣʦʙʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʥʘ ʛʨʘʥʠʮʘʭ ʵʪʠʭ ʧʣʠʪ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʤʝʥʦʡ ʨʘʟʣʠʯʥʳʭ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʩʪʘʥʦʚʦʢ. ʆʥʠ ʦʧʨʝʜʝʣʷʶʪ ʧʨʠʨʦʜʫ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʦʷʩʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʠʤ 

ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ ʠ ʛʝʦʜʠʥʘʤʠʢʦʡ [11]. 

ɿʘ ʧʝʨʠʦʜ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ (1968ï2017 ʛʛ.) ʧʦ ʜʘʥʥʳʤ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʘʪʘʣʦʛʘ ʚʳʷʚʣʝʥ ʨʷʜ ʘʬʪʝʨʰʦʢʦʚʳʭ ʟʦʥ ʵʧʠʮʝʥʪʨʦʚ ʠ ʨʦʝʚ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʩʤ. ʨʠʩ.). ʕʧʠʮʝʥʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʚ ʦʩʥʦʚʥʦʤ, 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʜʚʫʤ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʤ ʩʪʨʫʢʪʫʨʘʤ ï ʧʦʷʩʘʤ ʏʝʨʩʢʦʛʦ ʠ 

ʉʝʚʝʨʦ-ʆʭʦʪʩʢʦʤʫ [12, 4].  

ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ ʘʬʪʝʨʰʦʢʦʚʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʭ ʦʯʘʛʦʚʳʭ ʟʦʥ ʃʘʥʢʫʯʘʥʩʢʦʛʦ 2009 ʛ. [6, 14], 

ɺʝʨʭʥʝʢʫʣʠʥʩʢʦʛʦ 2010 ʛ. [11, 14, 7], ʄʦʪʳʢʣʝʡʩʢʦʛʦ 2001 ʛ. [1, 13], 

ʉʧʘʬʘʨʴʝʚʩʢʦʛʦ 2001 ʛ. [1, 4] ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ɹʦʣʴʰʠʥʩʪʚʦ ʦʯʘʛʦʚʳʭ ʟʦʥ 

ʧʨʠʫʨʦʯʝʥʦ ʢ ʢʦʥʮʘʤ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʪʷʞʝʥʥʳʭ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ. ɿʦʥʳ 

ʩ ʤʝʥʴʰʠʤ ʯʠʩʣʦʤ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʙʣʘʩʪʠ ʨʦʝʚ ʩʣʘʙʳʭ 
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ʟʝʤʣʝʪʨʷʩʝʥʠʡ: ʆʤʩʫʢʯʘʥʩʢʠʡ 1998 ʛ. [10, 9, 14], ʅʘʷʭʘʥʩʢʠʡ 2004 ʛ. [3], 

ʄʘʨʘʪʩʢʠʡ 2004 ʛ. [3], ʠ ʜʨ. [2, 9, 10, 13]. 

ɺ ʩʝʡʩʤʠʯʝʩʢʦʡ ʟʦʥʝ ɺʦʩʪʦʯʥʦʡ ʏʫʢʦʪʢʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʨʷʜ 

ʘʬʪʝʨʰʦʢʦʚʳʭ ʩʦʙʳʪʠʡ, ʢʦʪʦʨʳʝ ʠʟ-ʟʘ ʨʝʜʢʦʡ ʩʝʪʠ ʩʝʡʩʤʦʩʪʘʥʮʠʡ ʥʝ ʤʦʛʫʪ 

ʙʳʪʴ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʦʜʥʦʡ ʬʘʟʦʡ ʨʦʝʚ ʠ ʘʬʪʝʨʰʦʢʦʚ. 

 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʆʭʦʪʩʢʦ-ʂʦʣʳʤʩʢʦʛʦ ʚʦʜʦʨʘʟʜʝʣʘ 

[14] ʠ ʧʦʣʦʞʝʥʠʝ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʘʬʪʝʨʰʦʢʦʚʳʭ ʟʦʥ ʠ ʨʦʝʚ [5]. ʎʠʬʨʘʤʠ 

ʥʘ ʩʭʝʤʝ ʦʙʦʟʥʘʯʝʥʳ ʘʬʪʝʨʰʦʢʦʚʳʝ ʟʦʥʳ: 1 ï ɻʘʣʠʤʳʡ-ʄʝʨʝʥʛʘ 1998 ʛ.; 2 ï 

ʅʘʷʭʘʥʩʢʘʷ 2004 ʛ.; 3 ï ʅʘʷʭʘʥʩʢʘʷ 1981, 1990, 2007, 2008, 2009, 2010 ʛʛ., 4 ï 

ʉʧʘʬʘʨʴʝʚʩʢʘʷ 2001 ʛ.; 5 ï ʄʦʪʳʢʣʝʡʩʢʘʷ 2001 ʛ.; 6 ï ʉʝʡʤʯʘʥʩʢʘʷ 2002ï2003 ʛʛ.; 7 

ï ʄʘʨʘʪʩʢʘʷ 2004 ʛ., 8 ï ɼʝʙʠʥ-ʂʫʥʪʫʢʩʢʘʷ 2003, 2008, 2009, 2011 ʛʛ., 9 ï 

ʃʘʥʢʫʯʘʥʩʢʘʷ 2009ï2010 ʛʛ.; 10 ï ɺʝʨʭʥʝʢʫʣʠʥʩʢʘʷ 2010ï2011 ʛʛ. 

 

ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʠ ʨʦʝʚ ʠ ʘʬʪʝʨʰʦʢʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʠ ʚʨʝʤʝʥʠ ʧʦʟʚʦʣʷʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʝ ʈʦʩʩʠʠ ʦʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ: 
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1. ʕʧʠʮʝʥʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʘʤʳʝ ʩʠʣʴʥʳʝ, 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʢʨʫʧʥʝʡʰʠʤ ʛʣʫʙʠʥʥʳʤ ʨʘʟʣʦʤʘʤ; ʬʠʢʩʠʨʫʝʪʩʷ ʣʦʢʘʣʠʟʘʮʠʷ 

ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʚ ʢʦʥʪʫʨʘʭ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʠ ʥʦʚʝʡʰʠʭ 

ʚʧʘʜʠʥ ʚʙʣʠʟʠ ʠʭ ʛʨʘʥʠʮ.  

2. ʇʨʠ ʦʩʥʦʚʥʦʤ ʩʦʙʳʪʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʩʚʦʙʦʞʜʘʝʪʩʷ ʦʩʥʦʚʥʘʷ 

ʯʘʩʪʴ (ʜʦ 99,9%) ʩʝʡʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ. 

3. ʆʩʥʦʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʙʳʪʠʡ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʦ ʚ ʜʠʘʧʘʟʦʥʝ 

ʛʣʫʙʠʥ 0ï10 ʢʤ. ʉʘʤʳʝ ʩʠʣʴʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʂʈÓ12 ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ 

ʥʘ ʛʣʫʙʠʥʘʭ 15ï20 ʢʤ. 

4. ɹʦʣʴʰʠʥʩʪʚʦ ʘʬʪʝʨʰʦʢʦʚʳʭ ʟʦʥ ʠ ʨʦʝʚ ʧʨʠʫʨʦʯʝʥʦ ʢ ʦʢʦʥʯʘʥʠʷʤ 

(ʢʦʥʮʝʚʳʤ ʯʘʩʪʷʤ) ʧʨʦʪʷʞʝʥʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ.  

5. ʍʘʨʘʢʪʝʨ ʨʝʘʣʠʟʘʮʠʠ ʚʦ ʚʨʝʤʝʥʠ ʘʬʪʝʨʰʦʢʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʢʘʟʘʣ, 

ʯʪʦ ʙʦʣʴʰʘʷ ʠʭ ʯʘʩʪʴ ʧʨʦʠʩʭʦʜʠʪ ʚ ʧʝʨʚʳʝ-ʜʚʦʝ ʩʫʪʦʢ. ʉ ʵʪʠʤ ʧʝʨʠʦʜʦʤ 

ʩʚʷʟʘʥʳ ʦʩʥʦʚʥʳʝ ʨʘʟʨʫʰʝʥʠʷ ʚ ʟʦʥʝ ʨʘʟʨʳʚʘ ʛʣʘʚʥʦʛʦ ʦʯʘʛʘ, ʥʘ ʯʪʦ 

ʫʢʘʟʳʚʘʶʪ ʤʝʭʘʥʠʟʤʳ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʚʟʙʨʦʩʳ, ʩʙʨʦʩʦ-ʩʜʚʠʛʠ ʠ 

ʪ.ʧ.). ɺʪʦʨʦʡ ʧʝʨʠʦʜ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ, ʥʦʩʠʪ ʥʝʨʝʛʫʣʷʨʥʳʡ ʭʘʨʘʢʪʝʨ ʠ, 

ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩʚʷʟʘʥ ʩ ʨʝʘʢʮʠʝʡ ʩʨʝʜʳ, ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʟʦʥʝ ʨʘʟʨʳʚʘ. 

6. ɼʣʷ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʘʬʪʝʨʰʦʢʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʠʭ 

ʟʦʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʩʦʚʤʝʱʘʶʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

7. ʀʥʪʝʨʚʘʣʳ (ʧʝʨʠʦʜʠʯʥʦʩʪʴ) ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʤʝʞʜʫ ʛʣʘʚʥʳʤʠ 

ʩʦʙʳʪʠʷʤʠ ʘʬʪʝʨʰʦʢʦʚ ʜʣʷ ʙʣʠʟʢʦ ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʟʦʥ, ʥʝ ʧʦʩʪʦʷʥʥʳ. 
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ɺ ʩʨʝʜʥʝʤ ʧʘʣʝʦʟʦʝ ʧʣʘʥʝʪʘ ɿʝʤʣʷ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʚʫʤʷ 

ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʘʤʠ: ʇʘʮʠʬʠʜʦʡ, ɸʬʘʣʠʝʡ ʠ ʦʩʪʨʦʚʥʳʤ ʘʨʭʠʧʝʣʘʛʦʤ 

ɸʨʘʟʠʝʡ, ʢʦʪʦʨʳʡ ʚ ʧʦʟʜʥʝʤ ʪʨʠʘʩʝ ʙʳʣ ʩʮʝʤʝʥʪʠʨʦʚʘʥ ʚ ʩʫʧʝʨʤʘʪʝʨʠʢ, ʠ 

ʜʚʫʤʷ ʢʦʥʪʠʥʝʥʪʘʤʠ ï ɻʠʧʝʨʙʦʨʝʝʡ ʠ ɸʥʪʘʨʢʪʠʜʦʡ, ʨʘʟʜʝʣʝʥʥʳʭ 

ʤʝʣʢʦʚʦʜʥʳʤʠ ʰʝʣʴʬʦʚʳʤʠ ʤʦʨʩʢʠʤʠ ʙʘʩʩʝʡʥʘʤʠ (ʨʠʩ. 1, 2). ɺ ʩʨʝʜʥʝʤ 

ʧʘʣʝʦʟʦʝ ʚʳʜʝʣʷʶʪʩʷ ɹʦʨʝʘʣʴʥʘʷ ʠ ʕʢʚʘʪʦʨʠʘʣʴʥʘʷ ʥʘʜʦʙʣʘʩʪʠ. 

ɹʦʨʝʘʣʴʥʘʷ ʥʘʜʦʙʣʘʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 20 ʩʝʤʝʡʩʪʚʘʤʠ ʠ 

ʧʦʜʩʝʤʝʡʩʪʚʘʤʠ. ɺ ʧʨʝʜʝʣʘʭ ɹʦʨʝʘʣʴʥʦʡ ʥʘʜʦʙʣʘʩʪʠ ʚʳʜʝʣʷʶʪʩʷ ï 

ɸʨʢʪʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ ʩ ʦʜʥʦʠʤʝʥʥʦʡ ʧʨʦʚʠʥʮʠʝʡ ʠ ʉʠʙʠʨʩʢʦ-ʂʘʥʘʜʩʢʘʷ. 

ɸʨʢʪʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ, ʩ ʦʜʥʦʠʤʝʥʥʦʡ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʚʠʥʮʠʝʡ ʚ ʝʝ 

ʩʦʩʪʘʚʝ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʜʚʫʭ ʨʦʜʦʚ Atrypoidea 

ʠCollarothyris. ɺ ʉʠʙʠʨʩʢʦ-ʂʘʥʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʜʝʣʷʝʪʩʷ 6 ʧʨʦʚʠʥʮʠʡ: 

ɿʘʧʘʜʥʦ-ʂʘʥʘʜʩʢʘʷ, ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʘʷ, ʖʞʥʦ-ʉʠʙʠʨʩʢʘʷ ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʘʷ, ʉʝʚʝʨʦ-ʋʨʘʣʴʩʢʦ-ʅʦʚʦʟʝʤʝʣʴʩʢʘʷ ʠ ʇʦʜʦʣʴʩʢʦ-ɹʘʣʪʠʡʩʢʘʷ. 

ɹʠʦʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʕʢʚʘʪʦʨʠʘʣʴʥʦʡ ʥʘʜʦʙʣʘʩʪʠ ʧʨʦʚʝʩʪʠ 

ʩʣʦʞʥʦ ʠʟ-ʟʘ ʬʨʘʛʤʝʥʪʘʨʥʦʩʪʠ ʥʘʭʦʜʦʢ ʧʨʞʠʜʦʣʴʩʢʠʭ ʙʨʘʭʠʦʧʦʜ. ɺ 

ʈʝʡʥʩʢʦʤ ʙʘʩʩʝʡʥʝ ʠʟʚʝʩʪʝʥ ʪʦʣʴʢʦ ʦʜʠʥ ʨʦʜ Quodrifarius. ʅʘʭʦʜʢʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Atrypoidea ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʝʪʠʩʘ (ɿʘʧʘʜʥʘʷ ɽʚʨʦʧʘ, 

ʂʘʚʢʘʟ) ʠ ʚ ʚʦʩʪʦʯʥʦʡ ï ʚ ʂʠʪʘʝ ʥʝ ʜʘʶʪ ʧʦʣʥʦʡ ʢʘʨʪʠʥʳ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ 

ʙʨʘʭʠʦʧʦʜ. ɺʝʨʦʷʪʥʦ, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚ ʵʪʦ ʚʨʝʤʷ ʥʘ 

ʘʢʚʘʪʦʨʠʠ ʊʝʪʠʩʘ ʟʘʩʦʣʝʥʥʳʭ ʣʘʛʫʥ ʠ ʩʝʨʝʚʦʜʦʨʦʜʥʳʤ ʟʘʨʘʞʝʥʠʝʤ ʦʩʘʜʢʦʚ, 

ʚ ʢʦʪʦʨʳʭ ʤʦʛʣʘ ʩʫʱʝʩʪʚʦʚʘʪʴ ʪʦʣʴʢʦ ʵʚʨʠʛʘʣʠʥʥʘʷ ʠʣʠ ʛʨʘʧʪʦʣʠʪʦʚʘʷ 

ʬʘʫʥʘ. ɺʩʝ ʤʦʨʩʢʠʝ ʙʘʩʩʝʡʥʳ ʦʪ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ ʜʦ ʂʠʪʘʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʢ ʊʝʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʦʢʘ ʜʚʝ 

ʧʨʦʚʠʥʮʠʠ ï ʋʨʘʣʴʩʢʫʶ ʠ ʂʘʟʘʭʩʪʘʥʩʢʫʶ, ʚ ʧʝʨʚʦʡ ʫʩʪʘʥʦʚʣʝʥʦ 9 ʨʦʜʦʚ 

ʙʨʘʭʠʦʧʦʜ, ʘ ʚʦ ʚʪʦʨʦʡ ï 11. ʅʝʪ ʥʠʢʘʢʠʭ ʩʚʝʜʝʥʠʡ ʦ ʧʨʞʠʜʦʣʴʩʢʠʭ 

ʙʨʘʭʠʦʧʦʜʘʭ ʄʝʣʘʥʝʟʠʠ. ɺ ʕʢʚʘʪʦʨʠʘʣʴʥʫʶ ʥʘʜʦʙʣʘʩʪʴ ʚʭʦʜʠʣʘ 

ʅʝʚʘʜʠʡʩʢʘʷ ʦʙʣʘʩʪʴ. ɼʣʷ ʥʝʝ ʭʘʨʘʢʪʝʨʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 11 

ʨʦʜʦʚ ʙʨʘʭʠʦʧʦʜ. ʅʘʣʠʯʠʝ ʪʨʝʭ ʦʙʱʠʭ ʨʦʜʦʚ Reticulatrypa, Gracianella ʠ 

Atrypoidea ʩ ɿʘʧʘʜʥʦ-ʂʘʥʘʜʩʢʦʡ ʧʨʦʚʠʥʮʠʝʡ ɹʦʨʝʘʣʴʥʦʡ ʥʘʜʦʙʣʘʩʪʠ 
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ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʩʪʘʙʠʣʴʥʦʡ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʚʷʟʠ ʤʝʞʜʫ 

ʥʠʤʠ. ʂ ʅʦʪʘʣʴʥʦʡ ʥʘʜʦʙʣʘʩʪʠ ʦʪʥʦʩʠʪʩʷ ɸʚʩʪʨʘʣʠʡʩʢʦ-ʊʘʩʤʘʥʠʡʩʢʘʷ 

ʦʙʣʘʩʪʴ. ʆʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʚʫʤʷ ʨʦʜʘʤʠ ï Notoconchidium ʠ Retziella. ɺ 

ʧʦʟʜʥʝʤ ʪʨʠʘʩʝ ʕʢʚʘʪʦʨʠʘʣʴʥʘʷ ʥʘʜʦʙʣʘʩʪʴ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ɸʣʴʧʠʡʩʢʫʶ, 

ʂʘʚʢʘʟʩʢʦ-ɸʨʘʚʠʡʩʢʫʶ, ʇʘʤʠʨʦ-ɻʠʤʘʣʘʡʢʫʶ, ʂʠʪʘʡʩʢʦ-ʗʧʦʥʩʢʫʶ, 

ɸʚʩʪʨʘʣʠʡʩʢʦ-ʅʦʚʦʟʝʣʘʥʜʩʢʦ-ʅʦʚʦʢʘʣʝʜʦʥʩʢʫʶ ʠ ɿʘʧʘʜʥʦ-ʖʞʥʦ-

ɸʤʝʨʠʢʘʥʩʢʫʶ ʦʙʣʘʩʪʠ. ɸʣʴʧʠʡʩʢʘʷ ʧʘʣʝʦʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʦʙʣʘʩʪʴ 

ʟʘʥʠʤʘʣʘ ʪʝʨʨʠʪʦʨʠʶ ʩʦʚʨʝʤʝʥʥʦʡ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ ʦʪ ʂʘʨʧʘʪ ʥʘ ʚʦʩʪʦʢʝ 

ʠ ʜʦ ʇʦʨʪʫʛʘʣʠʠ ï ʥʘ ʟʘʧʘʜʝ ʠ ʢ ʥʝʡ ʦʪʥʦʩʠʣʘʩʴ ʪʘʢʞʝ ʪʝʨʨʠʪʦʨʠʷ ʉʝʚʝʨʥʦʡ 

ɸʬʨʠʢʠ. ʆʙʣʘʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ 54 ʨʦʜʘʤʠ ʙʨʘʭʠʦʧʦʜ, ʠʟ ʥʠʭ 22.2 % ʨʦʜʦʚ 

ʵʥʜʝʤʠʯʥʳʝ. ʅʘ ʰʝʣʴʬʝ ʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʩʝʚʝʨʥʦʡ ɸʬʨʠʢʠ ʦʙʥʘʨʫʞʝʥʦ 

5 ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʢʦʩʤʦʧʦʣʠʪʥʳʭ ʨʦʜʦʚ ʙʨʘʭʠʦʧʦʜ ʠ ʪʦʣʴʢʦ ʦʜʠʥ ʨʦʜ 

Tunethyris ï ʵʥʜʝʤʠʢ. ʈʠʥʭʦʥʝʣʣʠʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 9 ʩʝʤʝʡʩʪʚʘʤʠ ʠ 

ʧʦʜʩʝʤʝʡʩʪʚʘʤʠ, ʘʪʠʨʠʜʠʜʳ ï ʦʜʥʠʤ ʩʝʤʝʡʩʪʚʦʤ Diplospirellidae, 

ʩʧʠʨʠʬʝʨʠʜʳ ï ʦʪʨʷʜʘʤʠ Cyrtinidina, Spiriferinidina ʠ ʥʘʜʩʝʤʝʡʩʪʚʦʤ 

Suessioidea. ʀʟ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʦʜʦʪʨʷʜʘ Spiriferinidina ʚ ʧʦʟʜʥʝʤ ʪʨʠʘʩʝ 

ʚʳʤʠʨʘʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʦʚ Mentzelioides, Mentzelia ʠ Sinucosta. ʆʯʝʥʴ 

ʰʠʨʦʢʦ ʚ ɽʚʨʦʧʝʡʩʢʦʡ ʦʙʣʘʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʦʪʨʷʜʘ 

Thecideida, ʠʟ ʢʦʪʦʨʦʛʦ ʚ ʧʦʟʜʥʝʤ ʪʨʠʘʩʝ ʟʘʢʦʥʯʠʣʦ ʩʚʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ 

ʥʘʜʩʝʤʝʡʩʪʚʦ Thecospiroidea, ʇʦʜʦʪʨʷʜ Terebratulidina ʧʨʝʜʩʪʘʚʣʝʥ 

ʩʝʤʝʡʩʪʚʦʤ Dielasmatidae. ʂʘʚʢʘʟʩʢʦ-ɸʨʘʚʠʡʩʢʘʷ ʦʙʣʘʩʪʴ ʨʘʩʧʦʣʘʛʘʣʘʩʴ 

ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʂʨʳʤʘ, ʂʘʚʢʘʟʘ ʠ ʄʘʣʦʡ ɸʟʠʠ (ʉʘʫʜʦʚʩʢʘʷ 

ɸʨʘʚʠʷ, ʀʨʘʥ, ɸʬʛʘʥʠʩʪʘʥ). ʆʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 33 ʨʦʜʘʤʠ, ʠʟ ʥʠʭ ʧʷʪʴ 

ʨʦʜʦʚ (15.2%) ʵʥʜʝʤʠʯʥʳʝ, 20 ʨʦʜʦʚ ʠʣʠ 66.7% ʷʚʣʷʶʪʩʷ ʦʙʱʠʤʠ ʜʣʷ 

ʂʘʚʢʘʟʩʢʦ-ɸʨʘʚʠʡʩʢʦʡ ʠ ɸʣʴʧʠʡʩʢʦʡ ʦʙʣʘʩʪʝʡ. ʇʘʤʠʨʦ-ɻʠʤʘʣʘʡʢʘʷ 

ʦʙʣʘʩʪʴ ʟʘʥʠʤʘʣʘ ʪʝʨʨʠʪʦʨʠʶ ʛʦʨʥʳʭ ʩʠʩʪʝʤ ʇʘʤʠʨʘ ʠ ɻʠʤʘʣʘʝʚ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʘ 3 ʦʪʨʷʜʘʤʠ, 4 ʧʦʜʦʪʨʷʜʘʤʠ, 13 ʩʝʤʝʡʩʪʚʘʤʠ 7 ʧʦʜʩʝʤʝʡʩʪʚʘʤʠ 

ʠ 22 ʨʦʜʘʤʠ. ʂʠʪʘʡʩʢʦ-ʗʧʦʥʩʢʘʷ ʦʙʣʘʩʪʴ ʟʘʥʠʤʘʣʘ ʪʝʨʨʠʪʦʨʠʶ 

ʄʝʣʘʥʝʟʠʠ, ʂʠʪʘʷ ʠ ʗʧʦʥʠʠ. ɿʜʝʩʴ ʚʩʪʨʝʯʝʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 4 ʦʪʨʷʜʦʚ, 4 

ʧʦʜʦʪʨʷʜʦʚ, 6 ʧʦʜʩʝʤʝʡʩʪʚ, 15 ʩʝʤʝʡʩʪʚ ʠ 41 ʨʦʜʘ ʙʨʘʭʠʦʧʦʜ. ʉʠʙʠʨʩʢʦ-

ɸʣʷʩʢʠʥʩʢʘʷ ʦʙʣʘʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 3 ʦʪʨʷʜʘʤʠ, 3 ʥʘʜʩʝʤʝʡʩʪʚʘʤʠ, 8 

ʩʝʤʝʡʩʪʚʘʤʠ, 10 ʧʦʜʩʝʤʝʡʩʪʚʘʤʠ ʠ 13 ʨʦʜʘʤʠ. ɼʣʷ ʥʝʝ ʭʘʨʘʢʪʝʨʥʦ 

ʧʨʠʩʫʪʩʪʚʠʝ ʨʦʜʘ Boreiospira. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʊʝʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʴʶ ʦʥʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʙʝʜʥʝʥʥʳʤ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʙʨʘʭʠʦʧʦʜ ʠ 

ʦʪʩʫʪʩʪʚʠʝʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʧʦʜʦʪʨʷʜʦʚ Retziidina ʠ Konincknidina. 

ʅʦʚʦʟʝʣʘʥʜʩʢʦ-ʅʦʚʦʢʘʣʝʜʦʥʩʢʘʷ ʦʙʣʘʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ 3 ʦʪʨʷʜʘʤʠ, 4 

ʥʘʜʩʝʤʝʡʩʪʚʘʤʠ ʠ 7 ʧʦʜʩʝʤʝʡʩʪʚʘʤʠ, 12 ʨʦʜʘʤʠ, ʠʟ ʥʠʭ Rastelligeraʠ 

Psioidiella ï ʵʥʜʝʤʠʯʥʳʝ. 
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ʈʠʩ. 1. ʇʘʣʝʦʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʞʠʜʦʣʴʩʢʦʛʦ ʚʝʢʘ ʧʦʟʜʥʝʛʦ ʩʠʣʫʨʘ. 

ɹʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʦʙʣʘʩʪʠ: I ï ɸʨʢʪʠʯʝʩʢʘʷ, II  ï ʉʠʙʠʨʩʢʦ-ʂʘʥʘʜʩʢʘʷ, III   ï 

ʊʝʪʠʯʝʩʢʘʷ, IV ï ɸʚʩʪʨʘʣʠʡʩʢʦ-ʊʘʩʤʘʥʠʡʩʢʘʷ; ʧʨʦʚʠʥʮʠʠ: ɸ ï ɸʨʢʪʠʯʝʩʢʘʷ, ɿʂ ï 

ɿʘʧʘʜʥʦ-ʂʘʥʘʜʩʢʘʷ, ɿʉ ï ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʘʷ, ʂɿ ï ʂʘʟʘʭʩʪʘʥʩʢʘʷ, ʇɹ ï ʇʦʜʦʣʴʩʢʦ-

ɹʘʣʪʠʡʩʢʘʷ, ʉʋʅɿ ï ʉʝʚʝʨʦ-ʋʨʘʣʴʩʢʦ-ʅʦʚʦʟʝʤʝʣʴʩʢʘʷ, ʋʈ ï ʋʨʘʣʴʩʢʘʷ, ʖC ï 

ʖʞʥʦ-ʉʠʙʠʨʩʢʘʷ; ʨʦʜʳ: 1 ï Atrypoidea, 2 ï Collarothyris, 3 ï Pseudoprotathyris, 4 ï 

Nucleospira, 5 ï Protochonetes, 6 ï Dayia, 7 ï Morinorhynchus, 8ïHemitoechia, 9 ï

Howellella, 10ïGrebenella, 11ïPseudohomeospira, 12ïCyrtia, 13 ï Dethyris, 14 ï 

Homeospira, 15 ï Stegerhynchus, 16 ïMachaeraria, 17ïGreenfieldia, 18 ïAegiria, 19 ï

Gracianella, 20 ï ? Protathyris, 21ï Skenidioides, 22ï Reticulatrypa, 23ï Dalejina, 24 ï 

Isorthis, 25 ï Spirinella, 26ï?Hircinisca, 27ï?Fardenia, 28ï Notoconchidium, 29ï 

Retziella, 30 ï Clorinda, 31 ï  Anastrophia, 32 ï Parastrophina, 33 ï Gypidula, 34 ï 

Strophonella, 35 ï Atrypa, 36 ï Eospirifer, 37 ï Delthyris, 38 ï Resserella, 39 ï Janius, 

40 ï Laevigatella, 41 ï Wyella, 42 ï Gracianella (Sublepida), 43 ï Lissatrypella?, 44 ï 

Proreticularia, 45 ï Quadrifarius, 46 ï ʉlorinda, 47 ï ʥʘʜʦʙʣʘʩʪʝʡ, 48 ïʦʙʣʘʩʪʝʡ, 49 ï 

ʩʫʰʘ, 50 ï ʚʦʜʘ. 
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ʈʠʩ. 2. ɹʠʦʛʝʦʛʨʘʬʠʷ ʧʦʟʜʥʝʛʦ ʪʨʠʘʩʘ ʧʦ ʙʨʘʭʠʦʧʦʜʘʤ: ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʦʙʣʘʩʪʠ: ɸʃ ï ɸʣʴʧʠʡʩʢʘʷ, ɿʉɸ ï ɿʘʧʘʜʥʦ-Cʝʚʝʨʦ-ɸʤʝʨʠʢʘʥʩʢʘʷ, ɿʖɸ ï ɿʘʧʘʜʥʦ-

ʖʞʥʦ-ɸʤʝʨʠʢʘʥʩʢʘʷ, ʂɸ ï ʂʘʚʢʘʟʩʢʦ-ɸʨʘʚʠʡʩʢʘʷ, ʂʗ ï ʂʠʪʘʡʩʢʦ-ʗʧʦʥʩʢʘʷ, ʅʅ ï 

ʅʦʚʦʟʝʣʘʥʜʩʢʦ-ʅʦʚʦʢʘʣʝʜʦʥʩʢʘʷ; ʇɻ ï ʇʘʤʠʨʦ-ɻʠʤʘʣʘʡʩʢʘʷ, ʉɸ ï ʉʠʙʠʨʩʢʦ-

ɸʣʷʩʢʠʥʩʢʘʷ; ʨʦʜʳ: 1 ï Crurirhynchia, 2 ï Rhynchonellina, 3 ï Sulcirostra, 4 ï 

?Carapezzia,5 ï Austrirhynchia, 6 ï Calcirhynchia, 7 ï Euxinella, 8 ï ?Robinsonella, 9 ï 

Vincentirhynchia, 10 ï Caucasorhynchia, 11 ï ?Herangirhynchia, 12 ï Planirhynchia, 13 

ï Rhynchonelloidea, 14 ï Piarorhynchia, 15 ï Sakaiwairhynchia, 16 ï Sinoplicorhynchia, 

17 ï Omolonella, 18 ï ?Murihikurhynchia, 19 ï Rimirhynchospis, 20 ï Norella, 21 ï 

Pseudohalorella, 22 ï Fissirhynchia, 23 ï Diplospirella, 24 ï ?Amphitomella, 25 ï 

Anisactinella, 26 ï Euractinella, 27 ï Clavigera, 28 ï Majkopella, 29 ï Oxycolpella, 30 ï 

Misolia, 31 ï ?Anomactinella, 32 ï ?Pentactinella, 33 ï Ochotathyris, 34 ï Dioristella, 35 

ï Spirigerellina, 36 ï Neoretzia, 37 ï. Cassinospira, 38 ï Schwagerispira, 39 ï 

Koninckina, 40 ï Amphiclina, 41 ï Amphiclinodonta, 42 ï Carinokoninckina, 43 ï 

Koninckella, 44 ï Lamellokoninckina, 45 ï Septamphiclina, 46 ï Laballa, 47 ï 

Spinolepismatina, 48 ï Klipsteinelloidea, 49 ï Thecocyrtella, 50 ï Spondylospira, 51 ï 
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Zugmayerella, 52 ï Rastelligera, 53 ï Boreiospira, 54 ï Psioidiella, 55 ï Lancangjiangia, 

56 ï Tulospiriferina, 57 ï Pennospiriferina, 58 ï Menidzelioides, 59 ï Tradispira, 60 ï 

Paralaballa, 61 ï Mentzelia, 62 ï Paramentzelia, 63 ï Sinucosta, 64 ï Jiangdaspirifer, 65 

ï Thecospirella, 66 ï Bittnerella, 67 ï Pamirotheca, 68 ï Moorellina, 69 ï Bactrynium, 

70 ï Davidsonella, 71 ï Cubanothyris, 72 ï Cystothyris, 73 ï Paradoxothyris, 74 ï 

Rhaetina, 75 ï Zugmayeria, 76 ï Adygelloides, 77 ï Plectoconcha, 78 ï Triadithyris, 79 ï 

Adygella, 80 ï Aspidothyris, 81 ï Coenothyris, 82 ï Cruratula, 83 ï Tibetothyris, 84 ï 

Tunethyris, 85 ï Propygope, 86 ï Sulcatothyris, 87 ï Costoconcha, 88 ï 

Parahemiptynchina, 89 ï Caucasothyris, 90 ï ?Epidothyris, 91 ï Juvavella, 92 ï 

Wittenburgella, 93 ï Trigorhynchella, 94 ï 95 ï ʛʨʘʥʠʮʳ: 94 ï ʥʘʜʦʙʣʘʩʪʝʡ, 95 ï 

ʦʙʣʘʩʪʝʡ, 96 ï ʩʫʰʘ, 97 ï ʚʦʜʘ. 
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ɺ ʢʦʥʮʝ ʪʨʠʘʩʘ ʥʘʰʘ ʧʣʘʥʝʪʘ ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʨʝʤʷ 

ʩʫʧʝʨʢʦʥʪʠʥʝʥʪʘʤʠ: ɸʬʘʣʠʝʡ, ʇʘʮʠʬʠʜʦʡ ʠ ɸʨʘʟʠʝʡ, ʠ ʜʚʫʤʷ 

ʢʦʥʪʠʥʝʥʪʘʤʠ ʥʘ ʩʝʚʝʨʥʦʤ ʠ ʶʞʥʦʤ ʧʦʣʶʩʘʭ ï ɻʠʧʝʨʙʦʨʝʝʡ ʠ ɸʥʪʘʨʢʪʠʜʦʡ 

[1]. ʕʪʠ ʢʦʥʪʠʥʝʥʪʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʤʝʣʢʦʚʦʜʥʳʤʠ ʵʧʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ 

ʤʦʨʩʢʠʤʠ ʙʘʩʩʝʡʥʘʤʠ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʰʠʨʠʥʦʡ 1500-2000 ʢʤ (ʨʠʩ. 1). 

ʂʣʠʤʘʪʠʯʝʩʢʘʷ ʧʦʷʩʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ ʦʙʫʩʣʦʚʠʣʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚ ʧʦʟʜʥʝʤ 

ʪʨʠʘʩʝ ʪʨʝʭ ʟʦʦʭʦʨʠʡ ï ʕʢʚʘʪʦʨʠʘʣʴʥʦʡ, ɹʦʨʝʘʣʴʥʦʡ ʠ ʅʦʪʘʣʴʥʦʡ 

ʥʘʜʦʙʣʘʩʪʝʡ. ʕʢʚʘʪʦʨʠʘʣʴʥʘʷ ʥʘʜʦʙʣʘʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 14 

ʩʝʤʝʡʩʪʚʘʤʠ ʠ ʧʦʜʩʝʤʝʡʩʪʚʘʤʠ ʙʨʘʭʠʦʧʦʜ: Thecospiridae, Pamirothecinae, 

Bactrynidae, ?Piarorhynchiinae, Cyclothyridinae, Welleridae, Spiriferininae, 

Spondylospirinae, Misolinae, Retziidae, Spirigerellinae, Pseudocyrtininae, 

Dielasmatinae, Aulacothyropsidae. ɺ ʕʢʚʘʪʦʨʠʘʣʴʥʦʡ ʥʘʜʦʙʣʘʩʪʠ 

ʚʳʜʝʣʷʶʪʩʷ ɸʣʴʧʠʡʩʢʘʷ, ʂʨʳʤʩʢʦ-ɻʠʤʘʣʘʡʩʢʘʷ, ʀʥʜʦ-ʄʝʣʘʥʝʟʠʡʩʢʦ-

ʂʠʪʘʡʩʢʘʷ, ɿʘʧʘʜʥʦ-ʉʝʚʝʨʦ-ɸʤʝʨʠʢʘʥʩʢʘʷ ʠ ɿʘʧʘʜʥʦ-ʖʞʥʦ-ɸʤʝʨʠʢʘʥʩʢʘʷ 

ʦʙʣʘʩʪʠ. ɸʣʴʧʠʡʩʢʘʷ ʦʙʣʘʩʪʴ ʚʢʣʶʯʘʝʪ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ ʠ 

ʉʝʚʝʨʥʦʡ ɸʬʨʠʢʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ 17 ʨʦʜʘʤʠ: Crurirhynchia, Carapezzia, 

Calcirhynchia, Euxinella, Caucasorhynchia, ?Herangirhynchia, 

Homoeorhynchia, ?Planirhynchia, Rhynchonelloidea, Piarorhynchia, 

Rimirhynchopsis, Norella, Fissirhynchia, Majkopella, Oxycolpella, 
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Zugmayerella, Bactrynium, Zugmayeria. ʂʨʳʤʩʢʦ-ɻʠʤʘʣʘʡʩʢʘʷ ʦʙʣʘʩʪʴ 

ʦʭʚʘʪʳʚʘʝʪ ʪʝʨʨʠʪʦʨʠʠ ʂʘʚʢʘʟʘ, ʂʨʳʤʘ, ʊʫʨʮʠʠ, ʛʦʨʥʳʭ ʩʠʩʪʝʤ ʇʘʤʠʨʘ ʠ 

ɻʠʤʘʣʘʝʚ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 20 ʨʦʜʘʤʠ ʙʨʘʭʠʦʧʦʜ: 

Crurirhynchia, ?Carapezzia, Calcirhynchia, Euxinella, ?Robinsonella, 

Caucasorhynchia, ?Herangirhynchia, Rhynchonelloidea, Piarorhynchia, 

Rimirhynchopsis, Norella, Fissirhynchia, Majkopella, Oxycolpella, Triadispira, 

Pamirotheca, Cubanothyris, Zugmayeria, Adygelloides, Wittenburgella. ʆʥʘ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ɸʣʴʧʠʡʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʩʫʪʩʪʚʠʝʤ ʨʦʜʦʚ ?Robinsonella, 

Triadispira, Cubanothyris, Adygelloides, Wittenburgella ʠ Pamirotheca. ʀʥʜʦ-

ʄʝʣʘʥʝʟʠʡʩʢʦ-ʂʠʪʘʡʩʢʘʷ ʦʙʣʘʩʪʴ ʟʘʥʠʤʘʝʪ ʪʝʨʨʠʪʦʨʠʠ ʩʝʚʝʨʘ ʀʥʜʠʠ, 

ɺʴʝʪʥʘʤʘ, ʊʘʠʣʘʥʜʘ, ɻʚʠʥʝʠ, ʀʥʜʦʥʝʟʠʠ, ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ɸʚʩʪʨʘʣʠʠ, ʂʠʪʘʷ ʠ 

ʗʧʦʥʠʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ 13 ʨʦʜʘʤʠ: Crurirhynchia, ?Robinsonella, 

Rhynchonelloidea, Piarorhynchia, Sakawairhynchia, Rimirhynchopsis, 

Pseudohalorella, Majkopella, Oxycolpella, Zugmayerella, Pennospiriferina, 

Misolia ʠ Pentactinella. C ʂʨʳʤʩʢʦ-ɻʠʤʘʣʘʡʩʢʦʡ ʦʙʣʘʩʪʴʶ ʦʥʘ ʠʤʝʝʪ ʪʦʣʴʢʦ 

ʜʚʘ ʦʙʱʠʭ ʨʦʜʘ Crurirhynchiaʠ Oxycolpella. ɿʘʧʘʜʥʦ-ʉʝʚʝʨʦ-

ɸʤʝʨʠʢʘʥʩʢʘʷ ʦʙʣʘʩʪʴ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ʂʘʥʘʜʳ ʠ 

ʰʪʘʪʘ ʅʝʚʘʜʳ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʩʝʛʦ ʜʚʫʤʷ ʨʦʜʘʤʠ 

Piarorhynchiaʠ Sakawairhynchia. ɿʘʧʘʜʥʦ-ʖʞʥʦ-ɸʤʝʨʠʢʘʥʩʢʘʷ ʦʙʣʘʩʪʴ 

ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʫʟʢʦʡ ʧʦʣʦʩʦʡ ʚʜʦʣʴ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʖʞʥʦʡ ɸʤʝʨʠʢʠ 

ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 6 ʨʦʜʘʤʠ: Rhynchonelloidea, Piarorhynchia, Fissirhynchia, 

Clavigera, Oxycolpella ʠ Zugmayerella. ʅʘʣʠʯʠʝ ʯʝʪʳʨʝʭ ʦʙʱʠʭ ʨʦʜʦʚ 

Rhynchonelloidea, Piarorhynchia, Oxycolpella ʠ Zugmayerellac ʀʥʜʦ-

ʄʝʣʘʥʝʟʠʡʩʢʦ-ʂʠʪʘʡʩʢʦʡ ʦʙʣʘʩʪʴʶ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʝʩʥʳʭ 

ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʩʚʷʟʷʭ, ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʯʝʨʝʟ ʧʨʦʣʠʚʳ ʶʞʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ. ɹʦʨʝʘʣʴʥʘʷ ʥʘʜʦʙʣʘʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝʤ 

ʧʦʜʩʝʤʝʡʩʪʚ Piarorhynchiinae, Praemonticlarellinae, Spiriferininae ʠ 

Spondylospirinae. ɺ ʝʝ ʩʦʩʪʘʚʝ ʚʳʜʝʣʷʝʪʩʷ ʉʠʙʠʨʩʢʦ-ɸʣʷʩʢʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʟʘʥʠʤʘʶʱʘʷ ʪʝʨʨʠʪʦʨʠʠ ʚʦʩʪʦʢʘ ɽʚʨʘʟʠʠ ʠ ɸʣʷʩʢʫ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 6 

ʨʦʜʘʤʠ: ?Planirhynchia, Piarorhynchia, Sakawairhynchia, Pseudohalorella, 

Zugmayerella ʠ Pennospiriferina. ʇʨʠʩʫʪʩʪʚʠʝ ʥʘ ʝʝ ʘʢʚʘʪʦʨʠʠ 5 ʦʙʱʠʭ ʨʦʜʦʚ 

ʩ ʀʥʜʦ-ʄʝʣʘʥʝʟʠʡʩʢʦ-ʂʠʪʘʡʩʢʦʡ ʠ 2 ʨʦʜʦʚ ʩ ɿʘʧʘʜʥʦ-ʖʞʥʦ-

ɸʤʝʨʠʢʘʥʩʢʦʡ ʦʙʣʘʩʪʴʶ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ. ʅʦʪʘʣʴʥʘʷ ʥʘʜʦʙʣʘʩʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ 5 ʩʝʤʝʡʩʪʚʘʤʠ ʠ 7 ʧʦʜʩʝʤʝʡʩʪʚʘʤʠ Wellerelliae (Cirpinae), 

Rhynchonellidae (Rhynchonellinae), Piarorhynchiinae, Ochotorhynchiidae 

(Cyclothyridinae), Diplospirirelidae (Clavigerinae), Rastelligeridae 

(Rastelligerinae). ɺ ʝʝ ʩʦʩʪʘʚʝ ʚʳʜʝʣʷʝʪʩʷ ʅʦʚʦʟʝʣʘʥʜʩʢʦ-
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ʅʦʚʦʢʘʣʝʜʦʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʢʦʪʦʨʘʷ ʟʘʥʠʤʘʝʪ ʪʝʨʨʠʪʦʨʠʶ ʦʜʥʦʠʤʝʥʥʳʭ 

ʦʩʪʨʦʚʦʚ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 8 ʨʦʜʘʤʠ: ?Vincentirhynchia, ?Herangirhynchia, 

Sakawairhynchia, Fissirhynchia, Clavigera, Oxycolpella, Rastelligera ʠ 

Psioidiella. ʆʥʘ ʠʤʝʝʪ ʪʨʠ ʦʙʱʠʭ ʨʦʜʘ Fissirhynchia, Clavigera ʠ Oxycolpella 

ʩ ɿʘʧʘʜʥʦ-ʖʞʥʦ-ɸʤʝʨʠʢʘʥʩʢʦʡ ʦʙʣʘʩʪʴʶ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʩʪʘʙʠʣʴʥʦʡ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ. 

ʅʘʠʙʦʣʴʰʝʝ ʨʦʜʦʚʦʝ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 

ɸʣʴʧʠʡʩʢʦ-ʂʘʚʢʘʟʩʢʦʡ ʧʨʦʚʠʥʮʠʠ. ʆʙʦʩʦʙʣʝʥʥʦ ʦʪ ʥʝʝ ʨʘʩʧʦʣʦʞʝʥ 

ʄʘʜʘʛʘʩʢʘʨʩʢʠʡ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʨʘʡʦʥ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʦʜʥʠʤ ʨʦʜʦʤ ï 

Pseudogibbirhynchia. ʄʝʣʘʥʝʟʠʡʩʢʘʷ ʧʨʦʚʠʥʮʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʤ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ɸʣʴʧʠʡʩʢʦ-ʂʘʚʢʘʟʩʢʦʡ. ɿʜʝʩʴ ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʪʦʣʴʢʦ ʩʝʤʠ 

ʨʦʜʦʚ: Pseudogibbirhynchia, Prionorhynchia, Cirpa, Sakawairhynchia, 

Furcirhynchia, Gibbirhynchia ʠ Lobothyris. ʂʠʪʘʡʩʢʦ-ʗʧʦʥʩʢʘʷ ʧʨʦʚʠʥʮʠʷ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʘʢʞʝ ʥʠʟʢʠʤ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. ʆʥʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʦʜʘʤʠ Calvirhynchia, Cirpa, Homoeorhynchia, 

Sakawairhynchia, Furcirhynchia, Rhynchonelloidea, Planirhynchia ʠ 

Lobothyris. ɿʘʧʘʜʥʦ-ʖʞʥʦ-ɸʤʝʨʠʢʘʥʩʢʘʷ ʦʙʣʘʩʪʴ ʧʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤʫ 

ʨʘʟʥʦʦʙʨʘʟʠʶ ʫʩʪʫʧʘʝʪ ʪʦʣʴʢʦ ɸʣʴʧʠʡʩʢʦ-ʂʠʪʘʡʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʥʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 16 ʨʦʜʘʤʠ ʠ ʧʦʜʨʦʜʘʤʠ: Pseudogibbirhynchia, 

Peregrinelloidea, Prionorhynchia, Cirpa, Homoeorhynchia, R. 

(Rhynchonelloidea), R. (Aalenirhynchia), Furcirhynchia, ?Acanthothyropsis, 

Scalpellirhynchia, T. (Tetrarhynchia), Gibbirhynchia, Ancorellina, Lobothyris, 

Cuersithyrisʠ Notosia. ʅʘ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʦʙʨʘʤʣʝʥʠʠ ʤʘʪʝʨʠʢʘ ʇʘʮʠʬʠʜʘ 

ʨʘʩʧʦʣʦʞʝʥʘ ʅʦʚʦʢʘʣʝʜʦʥʩʢʦ-ʅʦʚʦʟʝʣʘʥʜʩʢʘʷ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʘʷ 

ʦʙʣʘʩʪʴ ʩ ʜʚʫʤʷ ʧʨʦʚʠʥʮʠʷʤʠ ï ʅʦʚʦʢʘʣʝʜʦʥʩʢʦʡ ʠ ʅʦʚʦʟʝʣʘʥʜʩʢʦʡ. 

ʇʝʨʚʘʷ ʠʟ ʥʠʭ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʕʢʚʘʪʦʨʠʘʣʴʥʦʡ, ʘ ʚʪʦʨʘʷ ï ʧʨʠʥʘʜʣʝʞʠʪ 

ʅʦʪʘʣʴʥʦʡ ʥʘʜʦʙʣʘʩʪʠ. ʅʦʚʦʢʘʣʝʜʦʥʩʢʘʷ ʧʨʦʚʠʥʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʦʜʘʤʠ 

Caledorhynchia, Sakawairhynchia, ?Murihikurhynchia ʠ Furcirhynchia.  

ɺ ʩʦʩʪʘʚʝ ʅʦʚʦʟʝʣʘʥʜʩʢʦʡ ʧʨʦʚʠʥʮʠʠ, ʢʨʦʤʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʨʦʜʦʚ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʦʚ Prionorhynchia, Cirpa, 

Aucklandirhynchia ʠ Lobothyris. 

ɹʦʨʝʘʣʴʥʘʷ ʥʘʜʦʙʣʘʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 12 ʩʝʤʝʡʩʪʚʘʤʠ ʠ 

ʧʦʜʩʝʤʝʡʩʪʚʘʤʠ: Piarorhynchiinae, Peregrinelloideinae, Prionorhynchiidae, 

Nucleusorhynchiinae, Davanirhynchiinae, Diholkorhynchiinae, 

Ochotorhynchiidae, Tetrarhynchiinae, Gibbirhynchiinae, Spiriferininae, 

Lobothyridinae, Loboidothyrididae. ʆʪ ʕʢʚʘʪʦʨʠʘʣʴʥʦʡ ʥʘʜʦʙʣʘʩʪʠ ʦʥʘ 
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ʦʪʣʠʯʘʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʪʨʝʭ ʩʝʤʝʡʩʪʚ Prionorhynchiidae, 

Ochotorhynchiidae ʠ Loboidothyrididae ʠ ʧʦʜʩʝʤʝʡʩʪʚʘ Peregrinelloideinae. 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʛʣʦʙʘʣʴʥʦʡ ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ ʠ ʧʘʣʝʦʙʠʦʛʝʦʛʨʘʬʠʠ ʪʝʨʤʠʥʘʣʴʥʦʛʦ 

ʪʨʠʘʩʘ ʧʦ ʙʨʘʭʠʦʧʦʜʘʤ. ɹʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʦʙʣʘʩʪʠ: ɸʃ ï ɸʣʴʧʠʡʩʢʘʷ, ʀʄʂ ï 

ʀʥʜʦ-ʄʝʣʘʥʝʟʠʡʩʢʦ-ʂʠʪʘʡʩʢʘʷ, ɿʉɸ ï ɿʘʧʘʜʥʦ-ʉʝʚʝʨʦ-ɸʤʝʨʠʢʘʥʩʢʘʷ, ɿʖɸ ï 

ɿʘʧʘʜʥʦ-ʖʞʥʦ-ɸʤʝʨʠʢʘʥʩʢʘʷ, ʅʅ ï ʅʦʚʦʢʘʣʝʜʦʥʩʢʦ-ʅʦʚʦʟʝʣʘʥʜʩʢʘʷ; ʉɸ ï 

ʉʠʙʠʨʩʢʦ-ɸʣʷʩʢʠʥʩʢʘʷ; 1ï33 ï ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʨʦʜʦʚ ʙʨʘʭʠʦʧʦʜ: 1 ï Crurirhynchia, 

2 ï ?Carapezzia, 3 ï Calcirhynchia, 4 ï Euxinella, 5 ï ?Robinsonella, 6 

ï ?Vincentirhynchia, 7 ï Caucasorhynchia, 8 ï?Herangirhynchia, 9 ï Homoeorhynchia, 

10 ï ?Planirhynchia, 11 ï Rhynchonelloidea, 12 ï Piarorhynchia, 13 ï Sakawairhynchia, 

14 ï Rimirhynchopsis,15 ï Norella, 16 ï Pseudohalorella, 17 ï Fissirhynchia, 18 ï 

Clavigera, 19 ïMajkopella, 20 ï Oxycolpella, 21 ï Zugmayerella, 22 ï Rastelligera, 23 ï 

Psioidiella, 24 ï Pennospiriferina, 25 ï Triadispira, 26 ï Pamirotheca, 27 ï Bactrynium, 

28 ï Cubanothyris, 29 ï Zugmayeria, 30 ï Adygelloides, 31 ï Wittenburgella, 32 ï Misolia, 

33 ï Pentactinella, 34 ï ʛʨʘʥʠʮʳ ʥʘʜʦʙʣʘʩʪʝʡ, 35 ï ʛʨʘʥʠʮʳ ʦʙʣʘʩʪʝʡ, 36 ï ʩʫʘh, 37 ï 

ʚʦʜʘ. 

 

ɹʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʩʚʷʟʠ ʩ ʅʦʪʘʣʴʥʦʡ ʥʘʜʦʙʣʘʩʪʴʶ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ 

ʚʜʦʣʴ ʰʝʣʴʬʘ ʟʘʧʘʜʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʤʘʪʝʨʠʢʘ ʇʘʮʠʬʠʜʘ. ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʜʥʦʛʦ ʦʙʱʝʛʦ ʩʝʤʝʡʩʪʚʘ 

Prionorhynchiidae ʠ ʯʝʪʳʨʝʭ ʧʦʜʩʝʤʝʡʩʪʚ ï Peregrinelloideinae, 
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Tetrarhynchiinae, Gibbirhynchiinae ʠ Lobothyridinae. ɺ ɹʦʨʝʘʣʴʥʦʡ 

ʥʘʜʦʙʣʘʩʪʠ ʚʳʜʝʣʷʝʪʩʷ ʉʠʙʠʨʩʢʦ-ɸʣʷʩʢʠʥʩʢʘʷ ʧʨʦʚʠʥʮʠʷ, ʢ ʥʝʡ ʦʪʥʦʩʠʪʩʷ 

ʪʘʢʞʝ ɿʘʧʘʜʥʦ-ʂʘʥʘʜʩʢʘʷ ʧʨʦʚʠʥʮʠʷ ɿʘʧʘʜʥʦ-ʉʝʚʝʨʦ-ɸʤʝʨʠʢʘʥʩʢʦʡ 

ʥʘʜʦʙʣʘʩʪʠ. ʆʙʦʩʦʙʣʝʥʥʦ ʨʘʩʧʦʣʦʞʝʥ ɻʨʝʥʣʘʥʜʩʢʠʡ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʡ 

ʨʘʡʦʥ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʝʜʠʥʩʪʚʝʥʥʳʤ ʨʦʜʦʤ Grandirhynchia, ʠʟʚʝʩʪʥʳʤ 

ʪʘʢʞʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʥʛʣʠʠ ʠ ʐʦʪʣʘʥʜʠʠ. ʉʠʙʠʨʩʢʦ-ɸʣʷʩʢʠʥʩʢʘʷ ʦʙʣʘʩʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ 9 ʨʦʜʘʤʠ ʠ ʧʦʜʨʦʜʘʤʠ: Peregrinelloidea, Cuneirhynchia, 

Sakawairhynchia, Furcirhynchia, Rimirhynchia, Ochotorhynchia, T. 

(Tetrarhynchia), Orlovirhynchia ʠ Spiriferina. ɿʘʧʘʜʥʦ-ʉʝʚʝʨʦ-ɸʤʝʨʠʢʘʥʩʢʘʷ 

ʦʙʣʘʩʪʴ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʵʢʦʪʦʥʘ ʕʢʚʘʪʦʨʠʘʣʴʥʦʡ ʠ ɹʦʨʝʘʣʴʥʦʡ 

ʥʘʜʦʙʣʘʩʪʝʡ. ʆʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʦʚ ʠ 

ʧʦʜʨʦʜʦʚ Pseudogibbirhynchia, Homoeorhynchia, Sakawairhynchia, 

Furcirhynchia, Rimirhynchia, T. (Tetrarhynchia), Gibbirhynchia ʠ Lobothyris. 

ʕʪʠ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʬʘʢʪʳ ʧʦʜʯʝʨʢʠʚʘʶʪ ʩʪʘʮʠʦʥʘʨʥʦʩʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ 

ʤʦʜʝʣʠ ʩʪʨʦʝʥʠʷ ʣʠʪʦʩʬʝʨʳ ɿʝʤʣʠ ʚ ʪʝʨʤʠʥʘʣʴʥʦʤ ʪʨʠʘʩʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʅʀʀʈ ʀɻɸɹʄ ʉʆ 

ʈɸʅ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʦʚ ˉ 0381-2016-0001 ʠ ˉ 0381-2016-0002. 
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ʘʢʪʠʚʠʟʠʨʦʚʘʥʥʳʭ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʥʳʭ ʩʠʩʪʝʤ ʥʘ ʶʛʝ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ [2]. 

 ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʋɺ ʚ ʩʠʥʭʨʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʜʥʦʛʦ 

ʨʠʬʝʡ-ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʜʧʦʨʷʜʢʦʚʳʭ ʩʪʨʫʢʪʫʨ ʶʛʘ 

ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʚʝʨʦʷʪʥʦ ʧʨʦʠʩʭʦʜʠʣʦ ʟʘ ʩʯʝʪ ʩʫʙʚʝʨʪʠʢʘʣʴʥʳʭ 

ʬʣʶʠʜʥʳʭ ʧʦʪʦʢʦʚ ʠʟ ʧʦʜʬʫʥʜʘʤʝʥʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʧʨʦʮʝʩʩʦʚ 

ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʣʝʞʝʡ ʋɺ ʤʝʞʜʫ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʧʣʘʩʪʘʤʠ 

ʪʝʨʨʠʛʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʦʢʝʤʙʨʠʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʝʨʠʦʜʠʯʝʩʢʦʡ 

ʘʢʪʠʚʠʟʘʮʠʠ ʙʘʩʩʝʡʥ-ʦʙʨʘʟʫʶʱʠʭ ʨʘʟʣʦʤʥʳʭ ʩʠʩʪʝʤ ʨʘʟʣʠʯʥʦʡ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʠʝʥʪʘʮʠʠ. 

 ɿʘʣʝʞʠ ʋɺ ʚ ʧʨʦʜʫʢʪʠʚʥʳʭ ʧʣʘʩʪʘʭ ʪʝʨʨʠʛʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʦʢʝʤʙʨʠʷ 

ʦʙʨʘʟʦʚʘʣʠʩʴ ʧʦʜ ʚʣʠʷʥʠʝʤ ʙʘʩʩʝʡʥ-ʦʙʨʘʟʫʶʱʠʭ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ 

ʨʘʥʥʝʡ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʠ (ʠʣʠ) ʧʦʩʣʝʜʫʶʱʝʡ ʩʝʚʝʨ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʠ 

ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʡ ʛʝʥʝʨʘʮʠʡ, ʘ ʟʘʣʝʞʠ ʋɺ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʛʦʨʠʟʦʥʪʘʭ 

ʚʝʥʜ-ʢʝʤʙʨʠʷ  ʠ ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ - ʧʦʜ ʚʣʠʷʥʠʝʤ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ 

ʧʦʟʜʥʝʡ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʛʝʥʝʨʘʮʠʠ ʩ ʫʥʘʩʣʝʜʦʚʘʥʠʝʤ ʣʦʢʘʣʴʥʳʤʠ 

ʩʪʨʫʢʪʫʨʥʳʤʠ ʧʣʘʥʘʤʠ ʛʦʨʠʟʦʥʪʦʚ ʧʨʦʩʪʠʨʘʥʠʷ ʵʪʠʭ ʨʘʟʣʦʤʦʚ. ʇʨʠ ʵʪʦʤ ʚ 

ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ, ʬʣʶʠʜʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʟʦʥʘʭ ʘʢʪʠʚʥʳʭ 

ʨʘʟʣʦʤʦʚ ʧʨʠʚʦʜʠʣʠ ʢ ʦʜʥʦʚʨʝʤʝʥʥʦʤʫ ʬʦʨʤʠʨʦʚʘʥʠʶ ʬʠʣʴʪʨʘʮʠʦʥʥʦ-

ʝʤʢʦʩʪʥʳʭ ʩʚʦʡʩʪʚ ʢʘʨʙʦʥʘʪʥʦʛʦ ʧʣʘʩʪʘ-ʢʦʣʣʝʢʪʦʨʘ. 

ɼʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʚʣʠʷʥʠʷ 

ʨʘʟʥʦʚʦʟʨʘʩʪʥʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʨʘʟʣʦʤʥʳʭ ʩʠʩʪʝʤ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʣʝʞʝʡ 

ʋɺ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʧʦʠʩʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʋɺ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠʦʙʨʝʪʘʝʪ ʚʳʷʚʣʝʥʠʝ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʙʘʩʩʝʡʥ-ʦʙʨʘʟʫʶʱʝʡ 

ʨʘʟʣʦʤʥʦʡ ʪʝʢʪʦʥʠʢʠ, ʘʢʪʠʚʠʟʠʨʦʚʘʥʥʦʡ ʚ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʨʝʤʷ ʠ ʩʣʝʜʦʚ ʝʝ 

ʧʨʦʷʚʣʝʥʠʷ ʚ ʧʨʦʰʣʳʝ ʵʧʦʭʠ.   

ɺʳʜʝʣʝʥʠʝ ʪʘʢʦʡ ʪʝʢʪʦʥʠʢʠ, ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ, ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ. ʇʝʨʠʦʜ ʘʢʪʠʚʠʟʘʮʠʠ ʙʘʩʩʝʡʥ-ʦʙʨʘʟʫʶʱʠʭ 

ʨʘʟʣʦʤʦʚ ʨʘʚʝʥ ʚʨʝʤʝʥʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʆʇɹ (ʜʝʩʷʪʢʠ ʠ ʩʦʪʥʠ ʤʠʣʣʠʦʥʦʚ 

ʣʝʪ), ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʢʦʪʦʨʦʛʦ ʙʘʩʩʝʡʥ ʠ ʨʘʟʣʦʤ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʨʘʟʥʦʧʝʨʠʦʜʥʳʤ ʜʝʬʦʨʤʘʮʠʷʤ, ʥʦ ʜʦʤʠʥʠʨʫʝʪ  ʨʝʞʠʤ ʨʘʟʜʚʠʞʝʥʠʷ ʟʝʤʥʦʡ 

ʢʦʨʳ, ʘ ʚʦ ʚʪʦʨʦʡ - ʨʝʞʠʤ ʩʞʘʪʠʷ. ʈʘʟʨʘʙʦʪʘʥʳ, ʥʘʧʨʠʤʝʨ, ʤʝʪʦʜʳ 

ʚʳʷʚʣʝʥʠʷ ʠ ʠʥʜʝʢʩʳ ʘʢʪʠʚʥʦʩʪʠ ʨʘʟʣʦʤʦʚ ʩ ʧʝʨʠʦʜʦʤ ʘʢʪʠʚʠʟʘʮʠʠ (ʩʦʪʥʠ 

ʠʣʠ ʤʝʥʝʝ ʣʝʪ), ʟʘʧʫʩʢʘʶʱʠʭ ʪʨʠʛʛʝʨʥʳʡ ʤʝʭʘʥʠʟʤ ʧʨʦʮʝʩʩʦʚ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ [6], ʥʦ ʚʦʧʨʦʩ ʠʜʝʥʪʠʯʥʦʩʪʠ ʚʳʜʝʣʝʥʥʳʭ ʧʦ ʥʠʤ 

ʘʢʪʠʚʠʟʠʨʦʚʘʥʥʳʭ ʨʘʟʣʦʤʦʚ ʠ ʨʘʟʣʦʤʦʚ ʙʘʩʩʝʡʥ-ʦʙʨʘʟʫʶʱʠʭ ʩʠʩʪʝʤ ʥʝ 

ʠʟʫʯʝʥ. ʆʩʪʘʶʪʩʷ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʢʦʩʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ, ʢ ʢʦʪʦʨʳʤ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ 
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ʪʨʘʥʩʨʝʛʠʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʣʠʥʝʡʥʦ-ʟʦʥʘʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ ʨʘʟʤʝʱʝʥʠʷ ʟʘʣʝʞʝʡ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʧʦʜ ʠʭ    ʚʣʠʷʥʠʝʤ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʅɹɸ ʠ ɺʠʣʶʯʘʥʩʢʦʡ ʩʝʜʣʦʚʠʥʳ ʚ ʛʨʘʥʠʮʘʭ ʈʝʩʧʫʙʣʠʢʠ 

ʉʘʭʘ (ʗ) ʥʝʪ ʧʨʦʙʣʝʤ ʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʠʩʪʝʤ ʨʘʟʣʦʤʦʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ 

ʠ ʩʫʙʤʝʨʝʜʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʡ. ʅʘ ʢʘʨʪʘʭ ʨʘʟʣʦʤʥʦʡ ʪʝʢʪʦʥʠʢʠ 

ʨʘʟʣʠʯʥʳʭ ʘʚʪʦʨʩʢʠʭ ʢʦʣʣʝʢʪʠʚʦʚ, ʵʪʠ ʥʘʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʦʪʢʨʳʪʳʭ ʟʜʝʩʴ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ ʟʘʣʝʞʘʤʠ ʚ ʪʝʨʨʠʛʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʚʝʥʜʘ ʥʘʩʣʝʜʫʝʪ 

ʜʦʤʠʥʠʨʫʶʱʝʝ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʥʝʩʦʤʥʝʥʥʫʶ ʩʚʷʟʴ ʧʨʠʨʦʜʳ ʦʙʨʘʟʦʚʘʥʠʷ ʵʪʠʭ ʟʘʣʝʞʝʡ ʩ ʩʠʩʪʝʤʘʤʠ 

ʨʘʟʣʦʤʦʚ ʪʘʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ. 

ʄʝʥʝʝ ʦʜʥʦʟʥʘʯʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʳʜʝʣʝʥʠʝ ʥʘ ʢʘʨʪʘʭ ʨʘʟʣʦʤʥʦʡ 

ʪʝʢʪʦʥʠʢʠ ʩʠʩʪʝʤʳ ʨʘʟʣʦʤʦʚ ʩʝʚʝʨʦ ï ʟʘʧʘʜʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʟʜʥʝʡ 

ʛʝʥʝʨʘʮʠʠ. ɼʚʝ ʪʘʢʠʝ ʨʘʟʣʦʤʥʳʝ ʩʠʩʪʝʤʳ ʙʳʣʠ ʨʘʥʝʝ ʚʳʜʝʣʝʥʳ ʧʦ 

ʫʩʣʦʚʥʳʤ ʦʩʝʚʳʤ ʣʠʥʠʷʤ ñɸ-ɸò ʠ ñɺ-ɺò ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅɹɸ ʧʦ ʢʘʨʪʝ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ Dʊ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʧʨʦʪʷʞʝʥʥʳʝ 

ʘʥʦʤʘʣʠʠ ʫʥʘʩʣʝʜʫʶʪ ʧʦʣʦʞʝʥʠʝ ʨʘʟʣʦʤʥʳʭ ʩʠʩʪʝʤ ʧʦʩʣʝʜʥʝʡ 

ʘʢʪʠʚʠʟʘʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʟʘʣʝʞʝʡ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʧʣʘʩʪʘʭ 

[2]. ɺ ʟʦʥʫ ʚʣʠʷʥʠʷ ʩʠʩʪʝʤʳ ñɸ-ɸò ʧʦʧʘʜʘʝʪ ʊʘʣʘʢʘʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʠ 

ʜʘʣʝʝ ʥʘ ʝʝ ʧʨʦʜʦʣʞʝʥʠʠ ɺʘʢʫʥʘʡʩʢʦʝ, ɺʝʨʭʥʝ-ʏʦʥʩʢʦʝ, ɼʘʥʠʣʦʚʩʢʦʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʀʨʢʫʪʩʢʦʛʦ ʦʢʨʫʛʘ, ʘ ʚ ʟʦʥʫ ñɺ-ɺò ï 

ʀʢʪʝʭʩʢʦʝ, ɺʝʨʥʝ-ɺʠʣʶʯʘʥʩʢʦʝ ʠ ɺʠʣʶʡʩʢʦ-ɼʞʝʨʙʠʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ɺʩʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩ ʟʘʣʝʞʘʤʠ ʚ ʢʘʨʙʦʥʘʪʘʭ ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ (ʨʠʩ. 1) 

ɺ ʧʦʠʩʢʘʭ ʦʙʦʩʥʦʚʘʥʠʷ ʚʳʜʝʣʝʥʥʳʤ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʟʦʥʘʤ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʭʘʨʘʢʪʝʨʘ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʅɹɸ ʥʘ ʦʙʟʦʨʥʫʶ ʢʘʨʪʫ 

ʥʘʜʧʦʨʷʜʢʦʚʳʭ ʩʪʨʫʢʪʫʨ ʶʛʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʚʳʥʝʩʝʥ ʬʨʘʛʤʝʥʪ 

ʩʭʝʤʳ ʨʘʟʣʦʤʥʦʡ ʪʝʢʪʦʥʠʢʠ, ʟʘʠʤʩʪʚʦʚʘʥʥʳʡ ʠʟ ʢʣʘʩʩʠʯʝʩʢʦʡ ʢʘʨʪʳ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɸ.ʕ. 

ʂʦʥʪʦʨʦʚʠʯʘ ʠ ɸ.ɸ. ʊʨʦʬʠʤʫʢʘ, ʦʭʚʘʪʳʚʘʶʱʠʡ ʪʝʨʨʠʪʦʨʠʶ ʅɹɸ, 

ʂʘʪʘʥʛʩʢʦʡ ʩʝʜʣʦʚʠʥʳ ʠ ɹʘʡʢʠʪʩʢʦʡ ʘʥʪʝʢʣʠʟʳ [3]. ʅʘ ʬʨʘʛʤʝʥʪʝ ʵʪʦʡ 

ʩʭʝʤʳ ʣʝʛʝʥʜʦʡ ʢʘʨʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʣʴʢʦ ʛʝʥʝʨʘʣʴʥʳʝ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

C. ʀ. ʐʝʨʤʘʥʘ ʛʣʫʙʠʥʥʳʝ ʨʘʟʣʦʤʳ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ ʬʫʥʜʘʤʝʥʪʝ ʠ 

ʦʩʘʜʦʯʥʦʤ ʯʝʭʣʝ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʙʦʣʝʝ 150 ʢʤ [5] (ʩʤ.ʨʠʩ. 1). 

ʅʘ ʪʘʢʦʡ òʧʨʦʨʝʞʝʥʥʦʡò ʧʦ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʨʘʟʣʦʤʦʚ ʩʭʝʤʝ ʜʦʤʠʥʠʨʫʝʪ 

ʜʠʘʛʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʨʘʟʣʦʤʘʤʠ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʛʦ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʡ, ʜʚʘ ʨʘʟʣʦʤʘ ʠʟ ʧʦʩʣʝʜʥʝʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ (ñɸ-ɸò ʠ ñB-Bò), ʢʘʢ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʧʦʜʪʚʝʨʞʜʝʥʳ ʧʦ 
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ʤʘʛʥʠʪʥʦʤʫ ʧʦʣʶ ʚ ʩʝʚʝʨʦ- ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʅɹɸ ʢʘʢ ʨʘʟʣʦʤʳ ʧʦʩʣʝʜʥʝʡ 

ʛʝʥʝʨʘʮʠʠ (ʩʤ.ʨʠʩ. 1). ʅʘ ʵʪʠʭ ʦʩʥʦʚʘʥʠʷʭ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʤʦʞʥʦ 

ʧʦʣʘʛʘʪʴ, ʯʪʦ ʥʘ ʩʭʝʤʝ ʦʪʨʘʞʘʶʪʩʷ ʘʢʪʠʚʠʟʠʨʦʚʘʥʥʳʝ ʚ ʧʨʦʰʣʦʤ ʠ 

ʥʘʩʪʦʷʱʝʤ ʨʘʟʣʦʤʳ ʨʘʟʣʠʯʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʛʝʥʝʨʘʮʠʠ.  

 

 
ʈʠʩ. 1. ʆʙʟʦʨʥʘʷ ʢʘʨʪʘ ʥʘʜʧʦʨʷʜʢʦʚʳʭ ʩʪʨʫʢʪʫʨ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʩ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʤʠ ʋɺ ʠ ʛʣʫʙʠʥʥʳʤʠ ʨʘʟʣʦʤʘʤʠ. 

1 - ʉʠʙʠʨʩʢʘʷ ʧʣʘʪʬʦʨʤʘ; 2.ʉʢʣʘʜʯʘʪʦʝ ʦʢʨʫʞʝʥʠʝ; 3. ʄʝʩʪʦʨʦʞʜʝʥʠʷ, ʋɺ ʚ 

ʢʦʪʦʨʳʭ ʥʝʪ ʟʘʣʝʞʝʡ ʚ ʢʘʨʙʦʥʘʪʘʭ  ʚʝʥʜ-ʢʝʤʙʨʠʷ ʠ ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ; 4. 

ʄʝʩʪʦʨʦʞʜʝʥʠʷ ʋɺ, ʚ ʢʦʪʦʨʳʭ ʝʩʪʴ ʟʘʣʝʞʠ ʚ ʢʘʨʙʦʥʘʪʘʭ ʚʝʥʜ-ʢʝʤʙʨʠʷ ʠ ʥʠʞʥʝʛʦ 

ʢʝʤʙʨʠʷ; 5.ʉʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʟʦʥʘ; 6. ʊʨʘʩʩʘ ʩʪʨʦʷʱʝʛʦʩʷ ʛʘʟʦʧʨʦʚʦʶʜʘ 

ɺʉʊʆ; 7.ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʩʝʢʫʱʠʝ ʬʫʥʜʘʤʝʥʪ ʠ ʦʩʘʜʦʯʥʳʡ ʯʝʭʦʣ ʧʦ 

[3]: ʘ) ʩʝʚʝʨʦ- ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʙ) ʦʪʣʠʯʥʦʛʦ ʦʪ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ 

ʧʨʦʩʪʠʨʘʥʠʷ; ʚ) ʥʘʨʫʰʝʥʠʷ, ʩʦʚʧʘʜʘʶʱʠʝ ʩ ʚʳʜʝʣʝʥʥʳʤʠ ñA-Aòʠ ñɹ-ɹò ʧʦ 

ʤʘʛʥʠʪʥʦʤʫ ʧʦʣʶ . 

 

ʆʪʤʝʪʠʤ 2-ʝ ʚʘʞʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʨʘʟʣʦʤʦʚ ʥʘ ʩʭʝʤʝ, ʩʦʛʣʘʩʫʶʱʠʝʩʷ ʩ ʠʟʣʦʞʝʥʥʳʤʠ ʧʦʣʦʞʝʥʠʷʤʠ ʦ ʧʨʠʨʦʜʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʭʘʨʘʢʪʝʨʝ ʨʘʟʤʝʱʝʥʠʷ ʟʘʣʝʞʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʦʙʩʫʞʜʘʝʤʳʭ ʥʘʜʧʦʨʷʜʢʦʚʳʭ ʩʪʨʫʢʪʫʨ. ʇʝʨʚʦʝ - ʨʘʟʣʦʤʳ ʧʦʟʜʥʝʡ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʦʡ ʛʝʥʝʨʘʮʠʠ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʪʝʨʨʠʪʦʨʠʶ ʅɹɸ ʠ ɺʠʣʶʯʘʥʩʢʦʡ 
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ʩʝʜʣʦʚʠʥʳ ʠʣʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʥʝʡ  ʠ ʥʝ ʟʘʪʨʘʛʠʚʘʶʪ ʪʝʨʨʠʪʦʨʠʶ ʂʘʪʘʥʛʩʢʦʡ 

ʩʝʜʣʦʚʠʥʳ ʠ ɹʘʡʢʠʪʩʢʦʡ ʘʥʪʝʢʣʠʟʳ. ɼʚʘ ʠʟ ʵʪʠʭ ʨʘʟʣʦʤʦʚ ï ʦʜʠʥ ʥʘ ʩʝʚʝʨʝ, 

ʚʪʦʨʦʡ ʚ ʮʝʥʪʨʝ ʅɹɸ, ʠʤʝʶʪ ʪʨʘʥʩʨʝʛʠʦʥʘʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ 

ʧʝʨʝʩʝʢʘʶʪ ʚʩʶ ʉʠʙʠʨʩʢʫʶ ʧʣʘʪʬʦʨʤʫ. ʀ ʚʪʦʨʦʝ - ʙʦʣʴʰʠʥʩʪʚʦ ʨʘʟʣʦʤʦʚ 

ʨʘʥʥʝʡ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʠ ʩʫʙʤʝʨʝʜʠʦ-ʥʘʣʴʥʦʡ ʛʝʥʝʨʘʮʠʠ ʧʨʦʭʦʜʷʪ ʪʘʢʞʝ 

ʯʝʨʝʟ ʅɹɸ ʠ ɺʠʣʶʯʘʥʩʢʫʶ ʩʝʜʣʦʚʠʥʫ (ʩʤ.ʨʠʩ. 1). ʕʪʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʘʟʤʝʱʝʥʠʷ ʨʘʟʣʦʤʥʦʡ ʪʝʢʪʦʥʠʢʠ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʦʙʲʷʩʥʷʶʪ ʧʨʠʯʠʥʫ 

ʨʘʟʤʝʱʝʥʠʷ ʧʦʜʘʚʣʷʶʱʝʛʦ ʯʠʩʣʘ ʦʪʢʨʳʪʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʥʘ ʶʛʝ 

ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʩ ʟʘʣʝʞʘʤʠ ʚ ʪʝʨʨʠʛʝʥʥʳʭ ʧʣʘʩʪʘʭ ʠ ʢʘʨʙʦʥʘʪʥʳʭ 

ʢʦʣʣʝʢʪʦʨʘʭ (28 ʠʟ 35) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅɹɸ ʠ ɺʠʣʶʯʘʥʩʢʦʡ ʩʝʜʣʦʚʠʥʳ.  

ʉʣʝʜʩʪʚʠʝʤ, ʚʳʪʝʢʘʶʱʝʤ ʠʟ ʜʦʤʠʥʘʥʪʥʦʡ ʨʦʣʠ ʘʢʪʠʚʠʟʠʨʦʚʘʥʥʳʭ 

ʙʘʩʩʝʡʥ-ʦʙʨʘʟʫʶʱʠʭ ʨʘʟʣʦʤʥʳʭ ʩʠʩʪʝʤ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʋɺ, ʜʦʣʞʝʥ ʷʚʠʪʴʩʷ ʣʠʥʝʡʥʦ-ʟʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʨʘʟʤʝʱʝʥʠʷ ʟʘʣʝʞʝʡ, 

ʦʩʦʙʝʥʥʦ ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʣʣʝʢʪʦʨʘʭ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 

ʦʜʠʥ ʠʟ ʧʦʠʩʢʦʚʳʭ ʧʨʠʟʥʘʢʦʚ. 

ʉʠʩʪʝʤʳ ʨʘʟʣʦʤʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʙʣʦʢʦʚʫʶ ʜʝʣʠʤʦʩʪʴ ʟʝʤʥʦʡ ʢʦʨʳ ʠ 

ʠʛʨʘʶʱʠʝ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʦʥʪʦʛʝʥʝʟʝ ʋɺ, ʧʦ ʤʥʝʥʠʶ ʙʦʣʴʰʠʥʩʪʚʘ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʫʢʣʘʜʳʚʘʶʪʩʷ ʚ ʧʣʘʥʝʪʘʨʥʫʶ ʩʝʪʢʫ ʨʘʟʣʦʤʦʚ, ʛʣʘʚʥʳʤʠ ʠʟ 

ʢʦʪʦʨʳʭ ʩʯʠʪʘʶʪʩʷ ʦʨʪʦʛʦʥʘʣʴʥʳʝ (ʰʠʨʦʪʥʦʛʦ ʠ ʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʡ) ʠ ʜʠʘʛʦʥʘʣʴʥʳʝ ʩʫʙʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ (ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ 

(ʉɺ), ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʩ ʶʛʦ-ʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ, ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ 

(ʉɿ), ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ c ʶʛʦ-ʚʦʩʪʦʢʘ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜ, ʥʘʧʨʘʚʣʝʥʠʡ). 

ʇʨʠʦʨʠʪʝʪʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʩʠʩʪʝʤ ʚ ʪʦʤ ʣʠ ʠʥʦʤ ʨʝʛʠʦʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʧʝʮʠʬʠʢʦʡ ʝʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ [1].  

ɺ ʠʟʣʦʞʝʥʥʦʤ ʚʣʠʷʥʠʠ ʨʘʟʣʦʤʥʳʭ ʩʠʩʪʝʤ ʥʘ ʩʪʘʜʠʡʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ 

ʟʘʣʝʞʝʡ ʋɺ ʠ ʨʘʟʣʦʤʥʦ-ʙʣʦʢʦʚʦʝ ʩʪʨʦʝʥʠʝ ʟʝʤʥʦʡ ʢʦʨʳ ʥʘ ʶʛʝ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʩʪʫʧʘʝʪ ʙʦʣʝʝ ʟʥʘʯʠʤʘʷ ʨʦʣʴ ʜʠʘʛʦʥʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʨʘʟʣʦʤʦʚ ʧʣʘʥʝʪʘʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʨʠ ʧʦʜʯʠʥʝʥʥʦʡ ʨʦʣʠ 

ʦʨʪʦʛʦʥʘʣʴʥʦʡ [4], ʧʨʠʨʦʜʫ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʦʠʪ ʝʱʝ ʚʳʷʩʥʠʪʴ. 
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ʅʦʚʦʩʠʙʠʨʩʢʠʝ ʦʩʪʨʦʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʢʨʘʡʥʝʤ ʩʝʚʝʨʝ ɺʦʩʪʦʯʥʦʡ 

ʉʠʙʠʨʠ ʚ ʧʦʟʜʥʝʤ ʥʝʦʧʣʝʡʩʪʦʮʝʥʝ ʙʳʣʠ ʯʘʩʪʴʶ ʤʘʪʝʨʠʢʘ. ɹʣʘʛʦʜʘʨʷ 

ʭʦʣʦʜʥʦʤʫ ʢʣʠʤʘʪʫ ʟʜʝʩʴ ʜʦ ʩʠʭ ʧʦʨ ʩʦʭʨʘʥʷʶʪʩʷ ʨʳʭʣʳʝ ʣʴʜʠʩʪʳʝ 

ʦʪʣʦʞʝʥʠʷ ʚʝʨʭʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ ʠ ʠʩʢʦʧʘʝʤʳʝ ʣʴʜʳ ʵʪʦʛʦ ʚʨʝʤʝʥʠ. ɺ 

ʥʠʭ ʩʦʭʨʘʥʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʝ ʢʦʩʪʥʳʝ ʦʩʪʘʪʢʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʤʘʤʦʥʪʦʚʦʡ ʬʘʫʥʳ, ʥʦ ʠʥʦʛʜʘ ʩʢʝʣʝʪʳ ʠ ʟʘʤʦʨʦʞʝʥʥʳʝ ʪʨʫʧʳ ʠʩʢʦʧʘʝʤʳʭ 

ʟʚʝʨʝʡ. ʅʘʭʦʜʢʠ ʩʢʝʣʝʪʦʚ ʤʘʤʦʥʪʦʚ ʨʝʜʢʠ, ʪʝʤ ʙʦʣʝʝ, ʩʘʤʦʢ. ɼʦ ʩʠʭ ʧʦʨ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʗʢʫʪʠʠ ʙʳʣʠ ʠʟʚʝʩʪʥʳ ʦʩʪʘʪʢʠ ʪʨʫʧʘ ʩ ʥʝʢʦʪʦʨʳʤʠ ʢʦʩʪʷʤʠ 

ʩʘʤʢʠ ʩ ʨ. ʉʘʥʛʘ-ʖʨʷʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʳʡ ʩʢʝʣʝʪ ʩʘʤʢʠ ʤʘʤʦʥʪʘ, 

ʥʘʡʜʝʥʥʳʡ ʚʦʟʣʝ ʧʦʩʝʣʢʘ ʏʝʢʫʨʦʚʢʘ ʚ ʥʠʟʦʚʴʷʭ ʨʝʢʠ ʃʝʥʳ. 

ʃʝʪʦʤ 2012 ʛ. ʥʘ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʦʩʪʨʦʚʘ ʂʦʪʝʣʴʥʳʡ (ʅʦʚʦʩʠʙʠʨʩʢʠʝ 

ʦʩʪʨʦʚʘ), ʥʘ ʨʝʯʢʝ ʈʝʰʝʪʥʠʢʦʚʘ (ʢʦʦʨʜʠʥʘʪʳ GPS N75ę59√ 542 E138ę36√ 642) 

ʙʳʣʘ ʥʘʡʜʝʥʘ ʯʘʩʪʴ ʩʢʝʣʝʪʘ ʩʘʤʢʠ ʤʘʤʦʥʪʘ, ʚʳʪʘʷʚʰʘʷ ʠʟ ʣʴʜʠʩʪʳʭ 

ʙʝʨʝʛʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʚʝʨʭʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ. 

http://elibrary.ru/contents.asp?issueid=957923
http://elibrary.ru/contents.asp?issueid=957923
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ɽʜʠʥʩʪʚʝʥʥʳʤ ʩʢʝʣʝʪʦʤ ʰʝʨʩʪʠʩʪʦʛʦ ʤʘʤʦʥʪʘ, ʥʘʡʜʝʥʥʳʤ ʥʘ 

ʅʦʚʦʩʠʙʠʨʩʢʠʭ ʦʩʪʨʦʚʘʭ, ʜʦ ʩʠʭ ʧʦʨ ʙʳʣ ʩʢʝʣʝʪ ʩʘʤʮʘ [5, 6]. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʥʦʚʳʡ ʩʢʝʣʝʪ ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʡ ʥʘʭʦʜʢʦʡ ʩʘʤʢʠ ʄ. primigenius ʩ 

ʅʦʚʦʩʠʙʠʨʩʢʠʭ ʦʩʪʨʦʚʦʚ ʠ ʚʪʦʨʳʤ ʩʢʝʣʝʪʦʤ ʰʝʨʩʪʠʩʪʦʛʦ ʤʘʤʦʥʪʘ. ʉʢʝʣʝʪ 

ʭʨʘʥʠʪʩʷ ʚ ɻʝʦʣʦʛʠʯʝʩʢʦʤ ʤʫʟʝʝ ʀɻɸɹʄ ʉʆ ʈɸʅ, ʗʢʫʪʩʢ (ɻʄ ˉ 7125/1-

43). ʉʦʭʨʘʥʝʥʳ ʩʣʝʜʫʶʱʠʝ ʢʦʩʪʠ ʩʢʝʣʝʪʘ: ʯʝʨʝʧ, ʥʠʞʥʷʷ ʯʝʣʶʩʪʴ, 1-ʡ ʠ 2-

ʡ ʰʝʡʥʳʝ ʧʦʟʚʦʥʢʠ, 4-10-ʡ ʠ 17-ʡ-20-ʡ ʛʨʫʜʥʳʝ ʧʦʟʚʦʥʢʠ, 1-ʡ-4-ʡ 

ʧʦʷʩʥʠʯʥʳʝ ʧʦʟʚʦʥʢʠ, ʢʨʝʩʪʝʮ, 1-ʡ-5-ʡ ʭʚʦʩʪʦʚʳʝ ʧʦʟʚʦʥʢʠ, ʣʦʧʘʪʢʠ, 2-ʝ 

ʧʨʘʚʦʝ ʨʝʙʨʦ, 1-ʝ, 2-ʝ, 11-ʝ ʠ 16-ʝ ʣʝʚʳʝ ʨʝʙʨʘ, ʣʝʚʳʝ ʢʦʩʪʠ ʧʨʝʜʧʣʝʯʴʷ, 

ʙʝʜʨʝʥʥʳʝ ʢʦʩʪʠ, ʪʘʟʦʚʳʝ ʢʦʩʪʠ, ʣʘʜʴʝʚʠʜʥʘʷ, ʧʝʨʚʘʷ ʢʣʠʥʦʚʠʜʥʘʷ ʠ 

ʪʘʨʘʥʥʘʷ ʢʦʩʪʠ. ʅʘ ʧʝʨʚʦʤ ʰʝʡʥʦʤ ʠ ʛʨʫʜʥʳʭ ʧʦʟʚʦʥʢʘʭ ʩʦʭʨʘʥʠʣʠʩʴ 

ʦʩʪʘʪʢʠ ʤʷʛʢʠʭ ʪʢʘʥʝʡ. ʈʘʜʠʦʫʛʣʝʨʦʜʥʳʡ ʚʦʟʨʘʩʪ ʩʢʝʣʝʪʘ ʦʧʨʝʜʝʣʝʥ ʚ 

31822Ñ271 ʣʝʪ (ETH-62964) ʠ ι45000 ʣʝʪ (GrA-60422). ʆʙʝ ʜʘʪʳ ʦʪʥʦʩʷʪʩʷ 

ʢ ʧʦʟʜʥʝʤʫ ʥʝʦʧʣʝʡʩʪʦʮʝʥʫ, ʚʨʝʤʝʥʠ ʢʘʨʛʠʥʩʢʦʛʦ ʠʥʪʝʨʩʪʘʜʠʘʣʘ. 

ʊʘʙʣʠʮʘ 1 

ʈʘʟʤʝʨʳ ʢʦʩʪʝʡ ʩʢʝʣʝʪʘ ʚʟʨʦʩʣʳʭ ʩʘʤʦʢ ʰʝʨʩʪʠʩʪʦʛʦ ʤʘʤʦʥʪʘ  

ʠʟ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ 

ʈʘʟʤʝʨʳ ʢʦʩʪʝʡ ʠ 

ʩʢʝʣʝʪʘ (ʩʤ) 

ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʩʢʝʣʝʪʦʚ ʠ ʠʭ ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʡ ʚʦʟʨʘʩʪ 

ʆʩʪʨʦʚ 

ʂʦʪʝʣʴʥʳʡ, 

31822Ñ271,  

ι45000 ʣʝʪ 

ʈ. ʂʘʩʪʳʭʪʘʭ, 

ʊʘʡʤʳʨ, 

26830Ñ430 ʣʝʪ 

(ʀʕʄʕɾ-1409) 

[7] 

ʏʝʢʫʨʦʚʢʘ, 

ʥʠʟʦʚʴʷ ʨ. 

ʃʝʥʳ, 

22940Ñ100, 

23220 Ñ110 ʣʝʪ 

[2] 

ʈ. ʉʘʥʛʘ-ʖʨʷʭ, 

ʗʥʦ-

ʀʥʜʠʛʠʨʩʢʘʷ 

ʥʠʟʤʝʥʥʦʩʪʴ, 

29500, 44000 

ʣʝʪ [1, 3]  

ʂʦʥʜʠʣʦ-ʙʘʟʘʣʴʥʘʷ 

ʜʣʠʥʘ ʯʝʨʝʧʘ 

980 - 877 787 

ʄʘʢʩʠʤʘʣʴʥʳʝ 

ʧʦʧʝʨʝʯʥʳʝ 

ʜʠʘʤʝʪʨʳ ʘʣʴʚʝʦʣ 

ʙʠʚʥʝʡ 

11,6/10,2 7,5/- 7,8/7,3 - 

ɹʝʜʨʝʥʥʘʷ ʢʦʩʪʴ 

(ʥʘʠʙʦʣʴʰʘʷ 

ʜʣʠʥʘ) 

878 880 914 916 

ʃʦʢʪʝʚʘʷ ʢʦʩʪʴ 

(ʜʣʠʥʘ ʦʪ 

ʧʝʨʝʜʥʝʛʦ ʢʨʘʷ 

ʧʦʣʫʣʫʥʥʦʡ 

ʚʳʨʝʟʢʠ ʜʦ 

ʜʠʩʪʘʣʴʥʦʛʦ ʢʦʥʮʘ) 

548 463 570 548 

ʃʦʧʘʪʢʘ (ʚʳʩʦʪʘ ʦʪ 

ʚʝʨʰʠʥʳ ʜʦ 

650 403 596 - 
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ʩʫʩʪʘʚʥʦʡ 

ʚʧʘʜʠʥʳ) 

ɺʳʩʦʪʘ ʩʢʝʣʝʪʘ 205-211* 224 225 225* 

*ʚʦʩʩʪʘʥʦʚʣʝʥʥʘʷ 

ʄʘʤʦʥʪ ʩ ʦ-ʚʘ ʂʦʪʝʣʴʥʳʡ ʠʤʝʝʪ ʧʦʩʣʝʜʥʶʶ ʩʤʝʥʫ ʟʫʙʦʚ ʄ3/ʤ3, ʩʠʣʴʥʦ 

ʠʟʥʦʰʝʥʥʳʭ. ʅʘ ʧʨʘʚʦʤ ʄ3 ʩʦʭʨʘʥʠʣʦʩʴ 10 ʵʤʘʣʝʚʳʭ ʧʣʘʩʪʠʥ (ʰʠʨʠʥʘ 

ʢʦʨʦʥʢʠ 78 ʤʤ). ʅʘ ʣʝʚʦʤ M3 ʩʦʭʨʘʥʠʣʦʩʴ 12,5 ʧʣʘʩʪʠʥ (ʰʠʨʠʥʘ ʢʦʨʦʥʢʠ 

71,5 ʤʤ). ʊʦʣʱʠʥʘ ʵʤʘʣʠ ʥʘ ʞʝʚʘʪʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʄ3/ʤ3 ʩʦʩʪʘʚʣʷʝʪ 1,8 

ʤʤ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʰʝʨʩʪʠʩʪʦʛʦ ʤʘʤʦʥʪʘ. ʕʧʠʬʠʟʳ ʠ ʘʧʦʬʠʟʳ ʚʩʝʭ 

ʢʦʩʪʝʡ ʩʢʝʣʝʪʘ ʩʨʦʩʰʠʝʩʷ ʠ ʣʠʥʠʠ ʰʚʦʚ ʦʙʣʠʪʝʨʠʨʦʚʘʥʳ. ʉʤʝʥʘ ʟʫʙʦʚ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʘʢʦʚʦʡ 58-62-ʣʝʪʥʝʛʦ ʘʟʠʘʪʩʢʦʛʦ ʩʣʦʥʘ [10] ʠʣʠ 52-56-

ʣʝʪʥʝʛʦ ʘʬʨʠʢʘʥʩʢʦʛʦ ʩʣʦʥʘ [8].  

ʈʘʟʤʝʨʳ ʢʨʫʧʥʳʭ ʢʦʩʪʝʡ ʩʢʝʣʝʪʘ ʤʘʤʦʥʪʘ ʩ ʦ-ʚʘ ʂʦʪʝʣʴʥʳʡʠ ʩʨʘʚʥʝʥʠʝ 

ʠʭ ʩ ʪʘʢʦʚʳʤʠ ʜʨʫʛʠʭ ʚʟʨʦʩʣʳʭ ʩʘʤʦʢ ʤʘʤʦʥʪʦʚ (ʠʤʝʶʱʠʭ ʟʫʙʳ ʧʦʩʣʝʜʥʝʡ 

ʛʝʥʝʨʘʮʠʠ ʄ3) ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ʉʨʘʚʥʠʚʘʣʠʩʴ ʨʘʟʤʝʨʳ ʢʦʩʪʝʡ 

ʩʢʝʣʝʪʘ ʩʣʝʜʫʶʱʠʭ ʩʘʤʦʢ ʤʘʤʦʥʪʘ: ʉʘʥʛʘ-ʖʨʷʭʩʢʠʡ ʤʘʤʦʥʪ, ʩʪʘʨʘʷ ʩʘʤʢʘ 

50-55 ʣʝʪ, ʦʩʪʘʪʢʠ ʪʨʫʧʘ ʨʘʩʢʦʧʘʥʳ ʚ 1908 ʛ. [4, 9]; ʏʝʢʫʨʦʚʩʢʠʡ ʤʘʤʦʥʪ, 

ʚʟʨʦʩʣʘʷ ʩʘʤʢʘ 40 ʣʝʪ, ʩʢʝʣʝʪ ʨʘʩʢʦʧʘʥ ʚ 1960 ʛ. [2]; ʂʘʩʪʳʭʪʘʭʩʢʠʡ ʤʘʤʦʥʪ, 

ʚʟʨʦʩʣʘʷ ʩʘʤʢʘ 35-40 ʣʝʪ, ʩʢʝʣʝʪ ʨʘʩʢʦʧʘʥ ʚ 2008 ʛ. [7]. ʇʦ ʜʣʠʥʘʤ 

ʪʨʫʙʯʘʪʳʭ ʢʦʩʪʝʡ ʩʘʤʢʘ ʩ ʂʦʪʝʣʴʥʦʛʦ ï ʦʜʥʘ ʠʟ ʥʘʠʤʝʥʴʰʠʭ, ʯʪʦ 

ʥʝʩʦʤʥʝʥʥʦ ʦʪʨʘʞʘʣʦʩʴ ʥʘ ʝʝ ʥʝʙʦʣʴʰʦʤ ʨʦʩʪʝ (ʪʘʙʣ. 1). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʵʪʘ 

ʦʩʦʙʴ ʦʪʣʠʯʘʣʘʩʴ ʜʣʠʥʥʳʤ ʯʝʨʝʧʦʤ, ʯʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ 

ʦʙʣʘʜʘʥʠʝʤ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ ʙʠʚʥʝʡ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʢʨʫʧʥʘʷ 

ʘʣɹʚʝʦʣʘ (ʪʘʙʣ. 1). 

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʤʘʤʦʥʪʳ ʩ ʪʝʨʨʠʪʦʨʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʩʪʨʦʚʘ 

ʂʦʪʝʣʴʥʳʡ ʙʳʣʠ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʝ ʧʦ ʨʘʟʤʝʨʘʤ ʪʝʣʘ, ʯʝʤ ʤʘʤʦʥʪʳ ʩ 

ʤʘʪʝʨʠʢʘ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʩʢʫʜʥʦʡ ʢʦʨʤʦʚʦʡ ʙʘʟʦʡ ʚ 

ʚʳʩʦʢʦʰʠʨʦʪʥʦʡ ɸʨʢʪʠʢʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʧʦ ʧʣʘʥʫ ʅʀʈ ʀɻɸɹʄ ʉʆ ʈɸʅ, ʧʦʜʨʘʟʜʝʣ 126, 

ʇʨʦʛʨʘʤʤʘ ʉʆ ʈɸʅ IX.126.1 
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ʣʦʢʘʣʠʟʫʶʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ: ʇʨʠʤʦʨʩʢʘʷ ʠ ʋʩʪʴ-

ʆʣʝʥʝʢʩʢʘʷ ʘʥʪʠʢʣʠʥʘʣʠ ʋʩʪʴ-ʆʣʝʥʝʢʩʢʦʡ ʩʠʩʪʝʤʳ ʩʢʣʘʜʦʢ, ʃʝʥʦ-

ɸʥʘʙʘʨʩʢʠʡ ʧʨʦʛʠʙ ʠ ʆʣʝʥʝʢʩʢʦʝ ʧʦʜʥʷʪʠʝ [1, 2, 3]. ʊʨʝʢʦʚʦʝ ʜʘʪʠʨʦʚʘʥʠʝ 

ʧʨʦʚʝʜʝʥʦ ʚ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ A2Z (ApatitetoZircon, Inc) ʚ 

ʉʐɸ ʠ ʫʥʠʚʝʨʩʠʪʝʪʘ ɻʝʥʪʘ (Universiteit Gent) ʚ ɹʝʣʴʛʠʠ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ 

ʤʝʪʦʜʠʢʘʤ [4, 5].  

ʀʟʫʯʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʣʠʥ ʪʨʝʢʦʚ ʠ ʪʨʝʢʦʚʳʭ ʚʦʟʨʘʩʪʦʚ, ʘ ʪʘʢʞʝ 

ʩʪʝʧʝʥʠ ʧʝʨʝʟʘʛʨʫʞʝʥʥʦʩʪʠ ʪʨʝʢʦʚʳʭ ʩʠʩʪʝʤ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʚʳʜʝʣʠʪʴ ʜʚʝ 

ʛʨʫʧʧʳ ʦʙʨʘʟʮʦʚ: ʨʘʥʥʝʶʨʩʢʫʶ (~199 ʤʣʥ. ʣʝʪ) ʠ ʧʦʟʜʥʝʤʝʣʦʚʫʶ (86-75 

ʤʣʥ. ʣʝʪ). ɺ ʧʝʨʚʫʶ ʛʨʫʧʧʫ ʚʭʦʜʷʪ ʦʙʨʘʟʮʳ, ʦʪʦʙʨʘʥʥʳʝ ʠʟ ʚʩʝʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʨʝʛʠʦʥʘ: ʧʦ ʜʚʘ ï ʠʟ ʧʝʨʤʩʢʠʭ ʠ ʪʨʠʘʩʦʚʳʭ ʪʦʣʱ 

ʆʣʝʥʝʢʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʠ ʋʩʪʴ-ʆʣʝʥʝʢʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʠ, ʠ ʦʜʠʥ ï ʠʟ 

ʚʝʨʭʥʝʶʨʩʢʦ-ʥʠʞʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʶʞʥʦʛʦ, ʧʨʠʧʣʘʪʬʦʨʤʝʥʥʦʛʦ 

ʢʨʳʣʘ ʃʝʥʦ-ɸʥʘʙʘʨʩʢʦʛʦ ʧʨʦʛʠʙʘ. ɺʦ ʚʪʦʨʫʶ ʛʨʫʧʧʫ ʚʭʦʜʷʪ ʦʙʨʘʟʮʳ, 

ʦʪʦʙʨʘʥʥʳʝ ʠʟ ʩʪʨʫʢʪʫʨ ʃʝʥʦ-ɸʥʘʙʘʨʩʢʦʛʦ ʧʨʦʛʠʙʘ ʠ ʋʩʪʴ-ʆʣʝʥʝʢʩʢʦʡ 

ʩʠʩʪʝʤʳ ʩʢʣʘʜʦʢ. ʂ ʵʪʦʡ ʞʝ ʛʨʫʧʧʝ ʦʪʥʦʩʠʪʴʩʷ ʥʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʡ 

ʦʙʨʘʟʝʮ, ʠʤʝʶʱʠʡ ʪʨʝʢʦʚʳʡ ʚʦʟʨʘʩʪ 75 ʤʣʥ. ʣʝʪ. ʉʨʝʜʠ ʦʙʨʘʟʮʦʚ ʵʪʦʡ 

ʛʨʫʧʧʳ, ʦʪʦʙʨʘʥʥʳʭ ʩ ʦʪʣʦʞʝʥʠʡ ʋʩʪʴ-ʆʣʝʥʝʢʩʢʦʡ ʩʠʩʪʝʤʳ ʩʢʣʘʜʦʢ, 

ʩʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ ʧʦʩʪʝʧʝʥʥʦʝ ʦʤʦʣʦʞʝʥʠʝ ʪʨʝʢʦʚʳʭ ʚʦʟʨʘʩʪʦʚ ï ʦʪ 86 ʤʣʥ 

ʣʝʪ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʊʘʡʤʳʣʳʨʩʢʦʡ ʩʠʥʢʣʠʥʘʣʠ ʥʘ ʶʛʝ, ʜʦ 75 ʤʣʥ ʣʝʪ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʨʠʤʦʨʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʠ, ʥʘ ʩʝʚʝʨʝ, ʥʘ ʧʦʙʝʨʝʞʴʝ ʤʦʨʷ 

ʃʘʧʪʝʚʳʭ. 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʛʨʘʬʠʢʦʚ ʪʝʨʤʘʣʴʥʦʡ ʵʚʦʣʶʮʠʠ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ 

ʥʝʩʢʦʣʴʢʦ ʚʳʚʦʜʦʚ. ɺ ʮʝʣʦʤ, ʥʘ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʜʝʥʫʜʘʮʠʷ 1,8ï3,4 ʢʤ ʧʦʨʦʜ [6]. ʄʦʱʥʦʩʪʴ ʜʝʥʫʜʠʨʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʃʝʥʦ-ɸʥʘʙʘʨʩʢʦʛʦ ʧʨʦʛʠʙʘ, ʚʦʟʤʦʞʥʦ, ʜʦʩʪʠʛʘʣʘ 3 ʢʤ. 

ʊʨʠ ʦʙʨʘʟʮʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʦʛʨʫʞʝʥʠʝ (ʥʘʛʨʝʚ) ʪʝʨʨʠʪʦʨʠʠ. ʇʝʨʚʳʡ ʠʟ 

ʥʠʭ, ʦʪʦʙʨʘʥʥʳʡ ʩ ʩʝʚʝʨʥʦʛʦ ʢʨʘʷ ʆʣʝʥʝʢʩʢʦʛʦ ʧʦʜʥʷʪʠʷ, ʧʦʢʘʟʳʚʘʝʪ 

ʧʦʛʨʫʞʝʥʠʝ ʥʘ ʨʫʙʝʞʝ 100-60 ʤʣʥ. ʣʝʪ ʧʨʠʤʝʨʥʦ ʥʘ 330-400 ʤ. ɼʚʘ ʜʨʫʛʠʭ 

ʦʙʨʘʟʮʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʦʛʨʫʞʝʥʠʝ ʚ ʠʥʪʝʨʚʘʣʝ 140-100 ʤʣʥ. ʣʝʪ. ʕʪʠ 

ʦʙʨʘʟʮʳ, ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʫ ʶʞʥʦʛʦ ʠ ʩʝʚʝʨʥʦʛʦ ʢʨʘʷ ʃʝʥʦ-ɸʥʘʙʘʨʩʢʦʛʦ 

ʧʨʦʛʠʙʘ, ʚʝʨʦʷʪʦ, ʙʳʣʠ ʧʦʛʨʫʞʝʥʳ ʥʘ ~ 2 ʢʤ. 

ʉʘʤʫʶ ʙʦʣʴʰʫʶ ʩʢʦʨʦʩʪʴ ʜʝʥʫʜʘʮʠʠ (ʦʩʪʳʚʘʥʠʝ 15ÜC/ʤʣʥ. ʣʝʪ) 

ʧʦʢʘʟʳʚʘʝʪ ʥʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʡ ʦʙʨʘʟʝʮ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, 

ʦʪʦʙʨʘʥʥʳʡ ʩ ʇʨʠʤʦʨʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʠ. ʕʪʦ ʩʢʦʨʦʩʪʥʦʝ ʟʥʘʯʝʥʠʝ 

ʥʘʩʪʦʣʴʢʦ ʚʝʣʠʢʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ ʜʝʥʫʜʘʮʠʷ ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ 

ʠʥʪʝʥʩʠʚʥʳʤ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʧʦʜʥʷʪʠʝʤ [6]. ʉʣʝʜʫʶʱʠʝ ʧʦ ʚʝʣʠʯʠʥʝ 

ʩʢʦʨʦʩʪʠ ʜʝʥʫʜʘʮʠʠ (ʦʩʪʳʚʘʥʠʝ 5-9 C̄/ʤʣʥ. ʣʝʪ), ʧʦʢʘʟʳʚʘʶʪ ʜʚʘ ʦʙʨʘʟʮʘ, 
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ʦʪʦʙʨʘʥʥʳʝ ʧʨʘʢʪʠʯʝʩʢʠ ʠʟ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʤʝʩʪʘ, ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʋʩʪʴ-ʆʣʝʥʝʢʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʠ ʠ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʨʘʥʥʝʶʨʩʢʦʡ ʛʨʫʧʧʝ 

ʦʙʨʘʟʮʦʚ. ʆʥʠ ʬʠʢʩʠʨʫʶʪ ʠʥʪʝʥʩʠʚʥʫʶ ʜʝʥʫʜʘʮʠʶ ʧʨʠʤʝʨʥʦ 195-185 ʤʣʥ. 

ʣʝʪ ʥʘʟʘʜ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʵʪʘ ʜʝʥʫʜʘʮʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʥʥʝʶʨʩʢʦʤʫ 

ʨʘʟʤʳʚʫ ʪʝʨʨʠʪʦʨʠʠ. ʅʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʡ ʦʙʨʘʟʝʮ ʃʝʥʦ-

ɸʥʘʙʘʨʩʢʦʛʦ ʧʨʦʛʠʙʘ ʬʠʢʩʠʨʫʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʫʶ 

ʜʝʥʫʜʘʮʠʶ (ʦʩʪʳʚʘʥʠʝ 2C̄/ʤʣʥ. ʣʝʪ) ʚʦ ʚʨʝʤʝʥʥʦʤ ʧʨʦʤʝʞʫʪʢʝ 45-30 ʤʣʥ. 

ʣʝʪ. ʕʪʦ ʩʦʙʳʪʠʝ, ʚʦʟʤʦʞʥʦ, ʩʦʦʪʥʦʩʠʪʩʷ ʣʠʙʦ ʩ ʥʘʯʘʣʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʨʫʧʥʳʭ ʨʠʬʪʦʚʳʭ ʠ ʛʨʘʙʝʥʦʚʳʭ ʩʪʨʫʢʪʫʨ ʚ ʘʢʚʘʪʦʨʠʠ ʤʦʨʷ ʃʘʧʪʝʚʳʭ, 

ʣʠʙʦ ʩ ʧʘʣʝʦʛʝʥʦʚʳʤ ʨʘʩʪʷʞʝʥʠʝʤ, ʩʪʘʚʰʠʤ ʧʨʠʯʠʥʦʡ ʦʙʨʘʟʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ ʛʨʘʙʝʥʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʦʩʪʦʯʥʝʝ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʍʘʨʘʫʣʘʭʩʢʦʛʦ ʭʨʝʙʪʘ. ɺʦʟʤʦʞʥʦ, ʥʝʢʦʪʦʨʦʝ ʩʦʚʨʝʤʝʥʥʦʝ (7 ʤʣʥ. ʣʝʪ ï 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ) ʫʩʠʣʝʥʠʝ ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʬʠʢʩʠʨʫʶʪ ʦʙʨʘʟʮʳ 

(ʩʢʦʨʦʩʪʴ ʦʩʪʳʚʘʥʠʷ ʦʪ 1,4 ʜʦ 2C̄/ʤʣʥ. ʣʝʪ), ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ ʥʘ ʩʝʚʝʨʥʦʡ 

ʦʢʦʥʝʯʥʦʩʪʠ ʆʣʝʥʝʢʩʢʦʛʦ ʧʦʜʥʷʪʠʷ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʝʪʳʨʝ, ʢ 

ʩʦʞʘʣʝʥʠʶ ʥʝ ʩʣʠʰʢʦʤ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʭ ʦʙʨʘʟʮʘ, ʬʠʢʩʠʨʫʶʱʠʭ ʥʘ 

ʨʫʙʝʞʝ 110-60 ʤʣʥ. ʣʝʪ ʜʝʥʫʜʘʮʠʦʥʥʫʶ ʩʪʘʙʠʣʠʟʘʮʠʶ ʥʘ ʫʨʦʚʥʝ ʟʦʥʳ 

ʯʘʩʪʠʯʥʦʛʦ ʦʪʞʠʛʘ (90-70̄ʉ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʯʝʪʢʦ ʬʠʢʩʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʦʜʥʦ 

ʪʝʨʤʦʪʝʢʪʦʥʠʯʝʩʢʦʝ ʩʦʙʳʪʠʝ: 

1. 86-60 ʤʣʥ. ʣʝʪ (ʧʦʟʜʥʠʡ ʤʝʣ - ʧʘʣʝʦʮʝʥ). ʕʪʦʪ ʠʥʪʝʨʚʘʣ ʬʠʢʩʠʨʫʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʤ ʦʙʨʘʟʮʦʤ, ʠʤʝʶʱʠʤ ʪʨʝʢʦʚʳʡ ʚʦʟʨʘʩʪ 75 ʤʣʥ. 

ʣʝʪ ʠ, ʚ ʮʝʣʦʤ, ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʪʠʨʦʚʢʘʤʠ ʜʨʫʛʠʭ, ʤʝʥʝʝ ʥʘʜʝʞʥʳʭ 

ʦʙʨʘʟʮʦʚ. ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʛʨʘʬʠʢʦʚ ʪʝʨʤʘʣʴʥʦʡ ʵʚʦʣʶʮʠʠ ʧʦʢʘʟʳʚʘʝʪ 

ʥʘʠʙʦʣʴʰʫʶ ʩʢʦʨʦʩʪʴ ʜʝʥʫʜʘʮʠʠ, ʚʝʨʦʷʪʥʦ ʩʚʷʟʘʥʥʫʶ ʩ ʠʥʪʝʥʩʠʚʥʳʤ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʧʦʜʥʷʪʠʝʤ 65-60 ʤʣʥ. ʣʝʪ ʥʘʟʘʜ. ʕʪʦʪ ʚʨʝʤʝʥʥʦʡ 

ʧʨʦʤʝʞʫʪʦʢ, ʚʦʟʤʦʞʥʦ, ʧʦʢʘʟʳʚʘʝʪ ʟʘʢʣʶʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʋʩʪʴ-ʆʣʝʥʝʢʩʢʦʡ ʩʠʩʪʝʤʳ ʩʢʣʘʜʦʢ [1]. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʫʧʦʤʷʥʫʪʴ 

ʦʪʤʝʯʝʥʥʦʝ ʨʘʥʝʝ ʧʦʩʪʝʧʝʥʥʦʝ ʦʤʦʣʦʞʝʥʠʝ ʪʨʝʢʦʚʳʭ ʚʦʟʨʘʩʪʦʚ ʩ ʶʛʘ ʥʘ 

ʩʝʚʝʨ ʦʪ 86 ʜʦ 75 ʤʣʥ. ʣʝʪ. ɼʘʥʥʦʝ ʦʤʦʣʦʞʝʥʠʝ ʚʦʟʨʘʩʪʦʚ, ʚʦʟʤʦʞʥʦ, 

ʢʦʩʚʝʥʥʦ, ʧʦʜʪʚʝʨʞʜʘʝʪ ʪʳʣʦʚʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʢʣʘʜʯʘʪʳʭ ʩʪʨʫʢʪʫʨ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʮʝʣʦʤ, ʩ ʥʝʢʦʪʦʨʦʡ ʜʦʣʝʡ 

ʫʩʣʦʚʥʦʩʪʠ ʠ ʚʝʨʦʷʪʥʦʩʪʠ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʧʨʦʷʚʣʝʥʠʝ ʩʣʝʜʫʶʱʠʭ 

ʪʝʨʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ: 

1. 199-185 ʤʣʥ. ʣʝʪ (ʨʘʥʥʷʷ ʶʨʘ). ʕʪʦʪ ʚʦʟʨʘʩʪʥʦʡ ʠʥʪʝʨʚʘʣ ʬʠʢʩʠʨʫʝʪʩʷ 

ʪʨʝʢʦʚʳʤʠ ʚʦʟʨʘʩʪʘʤʠ ʠ ʛʨʘʬʠʢʘʤʠ ʪʝʨʤʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ. ʀʥʪʝʨʧʨʝʪʘʮʠʷ 
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ʛʨʘʬʠʢʦʚ ʪʝʨʤʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʜʘʝʪ ʠʥʪʝʨʚʘʣ ʚ 195-185 ʤʣʥ ʣʝʪ. ʕʪʦʪ 

ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ, ʢʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʨʘʥʝʝ, ʚʝʨʦʷʪʥʦ, ʦʪʚʝʯʘʝʪ 

ʨʘʥʥʝʶʨʩʢʦʤʫ ʨʘʟʤʳʚʫ ʧʦ ʚʩʝʤʫ ʨʝʛʠʦʥʫ. ɸʤʧʣʠʪʫʜʫ ʨʘʟʤʳʚʘ ʦʮʝʥʠʪʴ 

ʩʣʦʞʥʦ, ʦʜʥʘʢʦ ʚʦʟʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʢʦʣʦ 800-1500 ʤ. 

2. 140-100 ʤʣʥ. ʣʝʪ (ʨʘʥʥʠʡ ʤʝʣ). ʇʦʛʨʫʞʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʃʝʥʦ-

ɸʥʘʙʘʨʩʢʦʛʦ ʧʨʦʛʠʙʘ, ʨʘʚʥʦʝ ʧʨʠʤʝʨʥʦ 2 ʢʤ ʧʦ ʢʨʘʷʤ ʠ ʦʢʦʣʦ 3 ʢʤ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ, ʚʦʟʤʦʞʥʦ, ʩʚʷʟʘʥʦ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʵʪʦʛʦ ʧʨʦʛʠʙʘ. 

ʇʦʩʪʝʧʝʥʥʘʷ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʜʝʥʫʜʘʮʠʷ ʪʝʨʨʠʪʦʨʠʠ ʋʩʪʴ-ʆʣʝʥʝʢʩʢʦʡ 

ʩʠʩʪʝʤʳ ʩʢʣʘʜʦʢ ʠ ʆʣʝʥʝʢʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʧʨʦʜʦʣʞʘʝʪʩʷ. 

3. 45-20 ʤʣʥ. ʣʝʪ (ʵʦʮʝʥ - ʨʘʥʥʠʡ ʤʠʦʮʝʥ). ɼʘʥʥʳʡ ʚʦʟʨʘʩʪʥʦʡ ʠʥʪʝʨʚʘʣ 

ʚʳʜʝʣʷʝʪʩʷ ʧʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ ʦʭʣʘʞʜʝʥʠʷ (ʜʝʥʫʜʘʮʠʠ). 

ʇʨʠʨʦʜʘ ʵʪʦʛʦ ʵʪʘʧʘ ʜʝʥʫʜʘʮʠʠ ʦʩʪʘʝʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʦʡ, ʚʦʟʤʦʞʥʦ ʦʥʘ 

ʩʚʷʟʘʥʘ ʩ ʦʰʠʙʢʦʡ ʤʦʜʝʣʠ ʩʪʠʨʘʥʠʷ ʪʨʝʢʦʚ ʧʨʠ ʠʭ ʦʪʞʠʛʝ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʜʝʥʫʜʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʚʦʩʪʦʯʥʝʝ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʘʣʝʦʛʝʥʦʚʳʭ ʛʨʘʙʝʥʦʚ (ʂʝʥʛʜʝʡʩʢʠʡ ʠ 

ʜʨ.). 

4. 7-0 ʤʣʥ. ʣʝʪ (ʤʠʦʮʝʥ - ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ). ɼʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʚʳʜʝʣʷʝʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʜʝʥʫʜʘʮʠʠ ʫ ʜʚʫʭ ʦʙʨʘʟʮʦʚ: ʠʟ 

ʆʣʝʥʝʢʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʠ ʠʟ ʃʝʥʦ-ɸʥʘʙʘʨʩʢʦʛʦ ʧʨʦʛʠʙʘ. ɺʝʨʦʷʪʥʦʩʪʴ, ʯʪʦ 

ʵʪʘ ʜʝʥʫʜʘʮʠʷ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʰʠʙʢʠ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʤʦʜʝʣʠ 

ʩʪʠʨʘʥʠʷ ʪʨʝʢʦʚ ʧʨʠ ʠʭ ʦʪʞʠʛʝ, ʦʯʝʥʴ ʚʳʩʦʢʘ. ʆʜʥʘʢʦ, ʚʦʟʤʦʞʥʦ, ʯʪʦ ʵʪʘ 

ʜʝʥʫʜʘʮʠʷ ʩʚʷʟʘʥʘ ʩ ʥʝʢʦʪʦʨʳʤʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʜʚʠʞʝʥʠʷʤʠ, ʪ.ʢ. ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʤʝʯʘʝʪʩʷ ʚʳʩʦʢʘʷ ʩʝʡʩʤʠʯʥʦʩʪʴ ʚ ʵʪʦʤ ʨʝʛʠʦʥʝ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʦ ʧʣʘʥʫ ʅʀʈ ʀɻɸɹʄ ʉʆ ʈɸʅ (ʧʨʦʝʢʪ 0381-

2016-0001), ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʌʌʀ ˉ 16-05-00705. 
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ɸʣʘʢʠʪ-ʂʦʪʫʡʢʘʥʩʢʠʡ ʛʣʫʙʠʥʥʳʡ ʨʘʟʣʦʤ ʦʧʨʝʜʝʣʷʝʪ ʛʨʘʥʠʮʫ ʤʝʞʜʫ 

ʊʫʥʛʫʩʩʢʦʡ ʩʠʥʝʢʣʠʟʦʡ ʠ ɸʥʘʙʘʨʩʢʦʡ ʘʥʪʝʢʣʠʟʦʡ [2]. ʂ ʵʪʦʡ ʟʦʥʝ 

ʧʨʠʫʨʦʯʝʥʘ ʩʝʨʠʷ ʠʥʪʨʫʟʠʚʦʚ, ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʚ ʜʦʣʠʥʝ ʚʝʨʭʥʝʛʦ ʪʝʯʝʥʠʷ 

ʨ. ʆʣʝʥʝʢ ʠ ʙʘʩʩʝʡʥʝ ʨ. ɸʣʘʢʠʪ [1], ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʪʦʨʳʭ 

ʧʨʠʚʦʜʷʪʩʷ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʩʦʩʪʘʚʘ ʧʦʨʦʜ ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʝ, ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʝ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʠʣʠʢʘʪʥʦʛʦ, ʵʤʠʩʩʠʦʥʥʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ (Ni, Co, Cr, V, Ba, 

Sr, Zr, Nb, Y, Yb) ʠ ICP-MS ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ. ɺʩʝ ʠʩʩʣʝʜʫʝʤʳʝ ʚ ʜʘʥʥʦʤ 

ʨʘʡʦʥʝ ʪʨʘʧʧʳ ʧʦ ʩʪʨʫʢʪʫʨʥʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ, ʩʪʝʧʝʥʠ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ, ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʩʦʦʪʥʦʰʝʥʠʶ ʠ ʩʦʩʪʘʚʫ 

ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʭ ʤʠʥʝʨʘʣʦʚ ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ ʠʣʠ ʥʘ ʜʚʘ ʪʠʧʘ [3].  

ʇʝʨʚʘʷ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʜʦʤʠʥʠʨʫʶʱʝʡ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʝʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤʠ ʩʠʣʣʘʤʠ ʠ ʜʘʡʢʘʤʠ ʩʣʦʞʝʥʳʤʠ ʩʨʝʜʥʝ- ʠ 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʜʦʣʝʨʠʪʘʤʠ ʠ ʛʘʙʙʨʦ-ʜʦʣʝʨʠʪʘʤʠ ʩ ʧʦʡʢʠʣʦʦʬʠʪʦʚʦʡ ʠ, 

ʨʝʞʝ, ʦʬʠʪʦʚʦʡ ʩʪʨʫʢʪʫʨʘʤʠ. ɺ ʝʸ ʤʠʥʝʨʘʣʴʥʦʤ ʩʦʩʪʘʚʝ 48-55 % ʦʙʲʝʤʘ 

ʟʘʥʠʤʘʝʪ ʧʣʘʛʠʦʢʣʘʟ (An50-65), ʜʦ 20-30 % ʢʣʠʥʦʧʠʨʦʢʩʝʥ (Fs20-28), ʜʦ 3-10 % 

ʦʣʠʚʠʥ (Fa47-60), 5-6 % ʦʢʠʩʥʦʨʫʜʥʳʝ ʤʠʥʝʨʘʣʳ ʠ ʜʦ 10 % ʚʪʦʨʠʯʥʳʝ 

ʤʠʥʝʨʘʣʳ ʠ ʤʝʟʦʩʪʘʟʠʩ. ʇʣʘʛʠʦʢʣʘʟ ʚ ʦʩʥʦʚʥʦʤ ʩʚʦʝʤ ʙʦʣʴʰʠʥʩʪʚʝ 

ʦʙʨʘʟʫʝʪ ʧʨʠʟʤʳ ʠ ʣʝʡʩʪʳ ʣʘʙʨʘʜʦʨʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ, ʨʝʞʝ, ʧʦʨʬʠʨʦʚʳʝ 

ʪʘʙʣʠʮʳ, ʩʦʜʝʨʞʘʱʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʯʘʩʪʷʭ ʦʧʣʘʚʣʝʥʥʳʝ 

ʷʜʨʘ ʙʠʪʦʚʥʠʪʘ (An72-81). ʂʣʠʥʦʧʠʨʦʢʩʝʥ ʦʙʨʘʟʫʝʪ ʙʣʠʟʢʠʝ ʢ ʠʜʠʦʤʦʨʬʥʳʤ 

ʪʘʙʣʠʪʯʘʪʳʝ ʢʨʠʩʪʘʣʣʳ ʘʚʛʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ. ʈʝʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʧʠʞʦʥʠʪ ʠ 

ʩʘʣʠʪ. ʆʣʠʚʠʥ ʦʙʨʘʟʫʝʪ ʠʟʦʤʝʪʨʠʯʥʳʝ ʤʝʣʢʠʝ ʟʝʨʥʘ, ʬʦʨʤʠʨʫʶʱʠʝ 

ʩʢʦʧʣʝʥʠʷ ʠʟ 3-4 ʢʨʠʩʪʘʣʣʦʚ. ʆʣʠʚʠʥ ʧʦʯʪʠ ʚʩʝʛʜʘ ʟʘʤʝʱʝʥ ʤʠʥʝʨʘʣʘʤʠ 

ʠʜʜʠʥʛʩʠʪ-ʙʦʫʣʠʥʛʠʪʦʚʦʡ ʛʨʫʧʧʳ ï ʦʪ ʫʟʢʠʭ ʢʘʝʤʦʯʝʢ ʜʦ ʧʦʣʥʳʭ 
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ʧʩʝʚʜʦʤʦʨʬʦʟ. ʆʢʠʩʥʦ-ʨʫʜʥʳʝ ʤʠʥʝʨʘʣʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʩʝʥʦʤʦʨʬʥʳʤʠ 

ʘʛʨʝʛʘʪʘʤʠ ʠʣʠ ʥʝʧʨʘʚʠʣʴʥʳʤʠ ʪʘʙʣʠʯʢʘʤʠ ʪʠʪʘʥʦʤʘʛʥʝʪʠʪʘ.  

ʀʥʪʨʫʟʠʚʳ ʤʘʛʤʘʪʠʪʦʚ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʠ, ʩʣʦʞʝʥʳ ʦʥʠ ʢʨʫʧʥʦ- ʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤʠ ʧʠʨʦʢʩʝʥʦʬʠʨʦʚʳʤʠ 

ʛʘʙʙʨʦ-ʜʦʣʝʨʠʪʘʤʠ.  ʂʦʣʠʯʝʩʪʚʦ ʧʣʘʛʠʦʢʣʘʟʘ ʚ ʥʠʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʜʦ 55-64 

%, ʩʦʜʝʨʞʘʥʠʝ ʢʣʠʥʦʧʠʨʦʢʩʝʥʘ ʚʘʨʴʠʨʫʝʪ ʦʪ 18 ʜʦ 30%, ʦʣʠʚʠʥʘ 5-12%, 

ʪʠʪʘʥʦʤʘʛʥʝʪʠʪʘ 3-5%, ʜʦʣʷ ʤʝʟʦʩʪʘʟʠʩʘ ʤʝʥʴʰʝ ï 3-7% ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ 

ʧʦʨʦʜ. ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʥʝʩʝʪ ʧʨʠʟʥʘʢʠ ʜʦʢʘʤʝʨʥʦʡ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ 

ʨʘʩʧʣʘʚʘ. ʇʣʘʛʠʦʢʣʘʟ ʙʦʣʝʝ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ, ʧʨʝʜʩʪʘʚʣʝʥ ʣʘʙʨʘʜʦʨ-

ʙʠʪʦʚʥʠʪʦʤ (An62-80). ʋʩʪʘʥʦʚʣʝʥʦ ʜʚʝ ʛʝʥʝʨʘʮʠʠ ʞʝʣʝʟʦʤʘʛʥʝʟʠʘʣʴʥʳʭ 

ʤʠʥʝʨʘʣʦʚ. ʂ ʨʘʥʥʠʤ ʬʘʟʘʤ ʦʪʥʦʩʷʪʩʷ ʦʢʨʫʛʣʳʝ ʟʝʨʥʘ ʧʦʨʬʠʨʦʚʠʜʥʦʛʦ 

ʘʚʛʠʪʘ (Fs15-17) ʠ ʢʨʫʧʥʳʝ ʠʟʦʤʝʪʨʠʯʥʳʝ ʦʣʠʚʠʥʘ (Fa47). ɺʦ ʚʥʫʪʨʠʢʘʤʝʨʥʳʭ 

ʫʩʣʦʚʠʷʭ ʢʨʠʩʪʘʣʣʠʟʦʚʘʣʠʩʴ ʙʦʣʝʝ ʞʝʣʝʟʠʩʪʳʝ ʨʘʟʥʦʩʪʠ ï ʧʠʨʦʢʩʝʥ ʩʦʩʪʘʚʘ 

(Fs16-24) ʠ ʤʝʣʢʠʝ ʟʝʨʥʘ ʛʦʨʪʦʥʦʣʠʪʘ (Fa57).  

ɺʩʝ ʠʥʪʨʫʟʠʚʳ ɸʣʘʢʠʪ-ʂʦʪʫʡʢʘʥʩʢʦʡ ʟʦʥʳ ʷʚʣʷʶʪʩʷ ʧʨʦʠʟʚʦʜʥʳʤʠ 

ʦʩʥʦʚʥʦʡ ʤʘʛʤʳ ʪʦʣʝʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ (ʨʠʩ. 1ʘ), ʥʦʨʤʘʣʴʥʦʡ ʱʝʣʦʯʥʦʩʪʠ, 

ʫʤʝʨʝʥʥʦʡ ʞʝʣʝʟʠʩʪʦʩʪʠ ʠ ʤʘʛʥʝʟʠʘʣʴʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʚʳʜʝʣʝʥʥʳʝ ʧʦ 

ʧʝʪʨʦʛʨʘʬʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʛʨʫʧʧʳ ʧʦʨʦʜ ʦʪʣʠʯʘʶʪʩʷ ʧʦ 

ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ.  ʊʨʘʧʧʳ I ʪʠʧʘ ʟʥʘʯʠʤʦ ʦʙʦʛʘʱʝʥʳ ʪʠʪʘʥʦʤ (1,4-1,8 

% TiO2), ʬʦʩʬʦʨʦʤ, ʱʝʣʦʯʘʤʠ, ʚ ʥʠʭ ʚʳʰʝ ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ (12-13% 

FeOtot), ʧʨʠʯʝʤ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʝʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʡ ʬʦʨʤʳ, ʠʥʜʝʢʩ 

ʤʘʛʥʝʟʠʘʣʴʥʦʩʪʠ Mg# ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 49-57. ɼʦʣʝʨʠʪʳ II  ʪʠʧʘ 

ʷʚʣʷʶʪʩʷ ʥʠʟʢʦʪʠʪʘʥʠʩʪʳʤʠ (0,7-1,2 % TiO2), ʤʘʣʦʞʝʣʝʟʠʩʪʳʤʠ (9-11% 

FeOtot), ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ SiO2, CaO ʠ ʠʥʜʝʢʩʦʤ 

ʤʘʛʥʝʟʠʘʣʴʥʦʩʪʠ (Mg#=61-66). ʇʨʠ ʙʣʠʟʦʩʪʠ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ Al 2O3 ʚ 

ʧʦʨʦʜʘʭ ʦʙʦʠʭ ʪʠʧʦʚ, ʚʩʝ ʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ 

ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʚʳʰʝ. ɼʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ ʛʣʠʥʦʟʝʤʠʩʪʦʩʪʠ ʚ ʥʠʭ ʙʦʣʝʝ 

ʰʠʨʦʢ ʠ ʥʘ ʦʙʱʝʤ ʬʦʥʝ ʚʳʜʝʣʷʶʪʩʷ ʣʝʡʢʦ-ʢʨʘʪʦʚʳʝ ʛʘʙʙʨʦ-ʜʦʣʝʨʠʪʳ, ʚ 

ʢʦʪʦʨʳʭ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʤʘʢʩʠʤʘʣʴʥʳʝ ʩʦʜʝʨʞʘʥʠʷ SiO2 (>49 ʤʘʩ. %) ʠ 

Al 2O3 (>18 ʤʘʩ. %). ɺ ʙʦʣʝʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʧʦʨʦʜʘʭ ʚʪʦʨʦʡ ʛʨʫʧʧʳ 

ʫʩʪʘʥʦʚʣʝʥʦ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ CaO ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ CaO ʠ SiO2. ɺʳʜʝʣʝʥʥʳʝ ʛʨʫʧʧʳ ʪʨʘʧʧʦʚ 

ʦʪʯʝʪʣʠʚʦ ʨʘʟʜʝʣʷʶʪʩʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʥʝʩʦʚʤʝʩʪʠʤʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʥʦ ʥʘ ʜʠʘʛʨʘʤʤʝ (ʨʠʩ.1ʙ) ʠ ʧʨʠʚʝʜʝʥʦ ʚ 

ʪʘʙʣʠʮʝ (ʚ ppm). ɼʦʣʝʨʠʪʳ I ʪʠʧʘ ʦʙʦʛʘʱʝʥʳ REE, ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʢʦʪʦʨʳʭ ʚ ʥʠʭ ʚʳʰʝ 64-88 ppm, ʯʝʤ ʚ ʧʦʨʦʜʘʭ II  ʪʠʧʘ ï 33-51 ppm. ʉʧʝʢʪʨʳ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʦʙʦʠʭ ʪʠʧʘʭ ʩʫʙʧʘʨʘʣʣʝʣʴʥʳʝ ʫʤʝʨʝʥʥʦ ʜʠʬʬʝʨʝʥʮʠʨʦ-

ʚʘʥʥʳʝ: ʦʪʥʦʰʝʥʠʝ (La/Yb)n=2,5-3,7 ʜʣʷ I ʠ 2,1-3,3 ʜʣʷ II ʪʠʧʘ. ʊʦʣʴʢʦ ʚ 
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ʦʪʜʝʣʴʥʳʭ ʠʥʪʨʫʟʠʚʘʭ 1 ʪʠʧʘ ʦʪʤʝʯʝʥʘ ʩʣʘʙʘʷ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʝʚʨʦʧʠʝʚʘʷ 

ʘʥʦʤʘʣʠʷ (Eu/Eu* =0,80-0,96), ʘ ʜʣʷ ʜʦʣʝʨʠʪʦʚ 2 ʪʠʧʘ ʙʦʣʝʝ ʭʘʨʘʢʪʝʨʥʘ 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʘʥʦʤʘʣʠʷ (Eu/Eu*=1,02-1,19). 

ʕʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʪʨʝʥʜʘʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʘʙʦ ʧʨʦʷʚʣʝʥʥʳʤ Eu- 

ʤʠʥʠʤʫʤʦʤ ʚ ʜʦʣʝʨʠʪʘʭ ʠʥʪʨʫʟʠʚʦʚ I ʪʠʧʘ ʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʘʥʦʤʘʣʠʝʡ 

ʵʣʝʤʝʥʪʘ ʚ ʧʦʨʦʜʘʭ II  ʪʠʧʘ.  

ʅʘ ʩʧʘʡʜʝʨ-ʜʠʘʛʨʘʤʤʘʭ ʩʧʝʢʪʨʦʚ ʜʦʣʝʨʠʪʦʚ ʚʪʦʨʦʛʦ ʪʠʧʘ ʟʘʤʝʪʥʦ 

ʬʠʢʩʠʨʫʶʪʩʷ ʤʘʢʩʠʤʫʤʳ Sr ʠ Eu, ʦʙʝʩʧʝʯʝʥʥʳʝ ʘʢʪʠʚʥʳʤ ʚʭʦʞʜʝʥʠʝʤ 

ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʨʘʥʥʝʤʘʛʤʘʪʠʯʝʩʢʠʡ ʚʳʩʦʢʦʢʘʣʴʮʠʝʚʳʡ ʧʣʘʛʠʦʢʣʘʟ. 

 

 
ɼʘʞʝ ʥʝ ʩʣʠʰʢʦʤ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʢʘʣʠʷ ʚ 

ʜʦʣʝʨʠʪʘʭ ʧʝʨʚʦʛʦ ʪʠʧʘ ʚʳʟʳʚʘʝʪ ʦʙʦʛʘʱʝʥʠʝ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ 

ʢʨʫʧʥʦʠʦʥʥʳʭ ʣʠʪʦʬʠʣʦʚ - Rb, Ba, Cs. ʅʦ ʙʦʣʝʝ ʟʥʘʯʠʤʦ ʧʦʨʦʜʳ 

ʚʳʜʝʣʝʥʥʳʭ ʪʠʧʦʚ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʪʝʧʝʥʠ ʦʙʦʛʘʱʝʥʠʷ ʚʳʩʦʢʦʟʘʨʷʜʥʳʤʠ 

ʥʝʩʦʚʤʝʩʪʠʤʳʤʠ ʵʣʝʤʝʥʪʘʤʠ (HFSE) ï Th, U, Zr, Nb, Y, Hf, Ta ʠ REE, 

ʚʦʩʥʦʚʥʳʭ ʧʦʨʦʜʘʭ, ʘʢʪʠʚʥʦ ʚʭʦʜʷʱʠʭ ʚ ʦʢʠʩʥʦ-ʨʫʜʥʳʝ ʪʠʪʘʥʦʚʳʝ 

ʤʠʥʝʨʘʣʳ. ɺ ʪʨʘʧʧʦʚʳʭ ʠʥʪʨʫʟʠʚʘʭ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʩʝʭ 

HFSE ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʠʭ ʩʦʜʝʨʞʘʥʠʡ ʚ ʥʠʟʢʦʪʠʪʘʥʠʩʪʳʭ ʪʨʘʧʧʘʭ II  

ʛʨʫʧʧʳ. ʕʪʠ ʵʣʝʤʝʥʪʳ ʩʚʷʟʘʥʳ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʢʦʨʨʝʣʷʮʠʷʤʠ ʜʨʫʛ ʩ 

ʜʨʫʛʦʤ, ʘ ʪʘʢʞʝ ʩ TiO2 ʠ P2O5   ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʧʦʨʦʜ, ʯʪʦ ʠʣʣʶʩʪʨʠʨʫʝʪ ʠʭ 

ʦʜʥʦʪʠʧʥʦʝ ʧʦʚʝʜʝʥʠʝ ʧʨʠ ʩʪʘʥʦʚʣʝʥʠʠ ʠʥʪʨʫʟʠʚʦʚ. ʆʙʱʠʤ ʜʣʷ ʪʨʝʥʜʦʚ 

ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʪʨʘʧʧʦʚ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʭʘʨʘʢʪʝʨʥʦʛʦ Nb-Ta 

ʤʠʥʠʤʫʤʘ. 

ɺ ʜʦʣʝʨʠʪʘʭ II  ʪʠʧʘ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦʚʳʰʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ 

ʩʠʜʝʨʦʬʠʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʠʩʪʦʨʠʷ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʘ ʩ Fe-

Mg-ʤʠʥʝʨʘʣʘʤʠ.  ɼʣʷ ʥʠʢʝʣʷ ʵʪʠ ʜʘʥʥʳʝ ʨʘʚʥʳ 146 ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ 

ʠʥʪʨʫʟʠʚʦʚ ʠ 178 ʚʦ ʚʪʦʨʦʡ, ʜʣʷ Co 52 ʠ 54, ʜʣʷ Cr 168 ʠ 185. ʜʣʷ Sc 46 ʠ 40.  
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ɹʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦ ʦʥʠ 

ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʚʘʥʘʜʠʷ (320 ʚ I ʛʨʫʧʧʝ ʠ 230 ʚʦ 

II), ʧʨʠʯʝʤ ʤʘʢʩʠʤʘʣʴʥʦ 

ʦʙʦʛʘʱʝʥʳ (ʜʦ 450 ppm) 

ʠʥʪʨʫʟʠʚʳ ʩ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʞʝʣʝʟʘ ʠ ʪʠʪʘʥʘ. 

ɼʣʷ ɻʣʝʤʝʥʪʦʚ, ʧʨʦʷʚʣʷʶʱʠʭ 

ʭʘʣʴʢʦʬʠʣʴʥʳʝ ʠ 

ʩʠʜʝʨʦʬʠʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʚ 

ʪʨʘʧʧʘʭ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʩʝʨʳ ʩʚʦʡʩʪʚʝʥʥʦ ʨʘʩʩʝʠʚʘʪʴʩʷ 

ʚ ʞʝʣʝʟʦʤʘʛʥʝʟʠʘʣʴʥʳʭ ʠ 

ʦʢʠʩʥʦ-ʨʫʜʥʳʭ ʤʠʥʝʨʘʣʘʭ. 

ʉʦʜʝʨʞʘʥʠʝ Cu ʠ Zn ʚ 

ʦʜʥʦʪʠʧʥʳʭ ʪʝʣʘʭ ʠʟʤʝʥʷʝʪʩʷ ʚ 

ʫʟʢʠʭ ʧʨʝʜʝʣʘʭ. ʉʚʠʥʝʮ ʠ 

ʩʫʨʴʤʘ ʨʘʩʧʨʝʜʝʣʝʥʳ 

ʜʦʩʪʘʪʦʯʥʦ ʨʘʚʥʦʤʝʨʥʦ ʙʝʟ 

ʫʨʘʛʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʦʙʲʝʤʝ 

ʠʥʪʨʫʟʠʚʦʚ ʦʙʦʠʭ ʪʠʧʦʚ 

ʠʟʤʝʥʷʷʩʴ ʚ ʜʠʘʧʘʟʦʥʝ 1,2-3,6 

Pb ʠ 0,08-0,47 Sb. 

ʂʦʥʮʝʥʪʨʘʮʠʠ Ga, Ge, Mo, W ʚ 

ʠʩʩʣʝʜʫʝʤʳʭ ʜʦʣʝʨʠʪʘʭ 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʫʨʦʚʥʝ ʪʠʧʠʯʥʦʤ 

ʜʣʷ ʦʩʥʦʚʥʳʭ ʧʦʨʦʜ, ʥʦ ʧʨʠ 

ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ ʥʝʚʳʩʦʢʦʝ, ʥʦ 

ʩʪʘʙʠʣʴʥʦʝ ʦʙʦʛʘʱʝʥʠʝ ʵʪʠʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʜʦʣʝʨʠʪʦʚ I 

ʧʝʪʨʦʭʠʤʠʯʝʩʢʦʛʦ ʪʠʧʘ. ɺ 

ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʪʠʧʘʭ ʪʨʘʧʧʦʚ 

ʚ ʩʨʝʜʥʝʤ ʩʦʜʝʨʞʠʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 20 ʠ 16 ʛʘʣʣʠʷ, 

1,6 ʠ 1,4 ʛʝʨʤʘʥʠʷ, 1,4 ʠ 1,0 ʤʦʣʠʙʜʝʥʘ, 0,57 ʠ 0,42 ʚʦʣʴʬʨʘʤʘ. 

ʂʦʥʮʝʥʪʨʘʮʠʠ Ga ʠ Ge ʩʚʷʟʘʥʳ ʯʝʪʢʠʤʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʢʦʨʨʝʣʷʮʠʷʤʠ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 
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ɻʝʦʭʠʤʠʷ ʣʝʛʢʦʛʦ ʣʠʪʦʬʠʣʴ-ʥʦʛʦ ʙʝʨʠʣʣʠʷ ʚ ʪʨʘʧʧʘʭ ʠʟʫʯʝʥʘ ʩʣʘʙʦ. ʇʦ 

ʧʦʣʫʯʝʥʥʳʤ ʥʘʤʠ ʜʘʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝ ʝʛʦ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,52-0,71ʚ 

ʜʦʣʝʨʠʪʘʭ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʠ 0,30-0,39 ʚʪʦʨʦʡ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʝʛʦ ʚ 

ʠʟʫʯʝʥʥʳʭ ʪʨʘʧʧʘʭ ʩʚʷʟʘʥʦ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʢʦʨʨʝʣʷʮʠʷʤʠ ʩʦ ʚʩʝʤʠ REE, 

ʥʦ ʦʩʦʙʝʥʥʦ ʯʝʪʢʦ ʦʥʘ ʧʨʦʷʚʣʝʥʘ ʜʣʷ ʣʝʛʢʠʭ ʣʘʥʪʘʥʦʠʜʦʚ ï La, Ce, Pr ʠ Nd. 
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ʉʚʝʜʝʥʠʷ ʩʪʨʘʪʠʛʨʘʬʠʠ ʧʦʢʨʦʚʥʳʭ ʜʶʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʎʝʥʪʨʘʣʴʥʦʡ 

ʗʢʫʪʠʠ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʝʜʠʥʠʯʥʳʭ ʦʧʦʨʥʳʭ ʨʘʟʨʝʟʘʭ ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ 

ʨ. ʃʝʥʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʳ ʦʙʥʘʞʝʥʠʷ ʇʝʩʯʘʥʘʷ ʛʦʨʘ. ɿʜʝʩʴ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ 7-ʢʠʣʦʤʝʪʨʦʚʦʛʦ ʦʙʨʳʚʘ 25-30 ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ 

ʚʩʢʨʳʚʘʶʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʝʨʝʢʨʝʩʪʥʦ-ʩʣʦʠʩʪʳʝ ʢʚʘʨʮʝʚʳʝ ʩʫʧʝʩʠ 

ʤʦʱʥʦʩʪʴʶ ʜʦ 15-20 ʤ, ʚʳʜʝʣʝʥʥʳʝ ʚ ʜʲʦʣʢʫʤʠʥʩʢʫʶ ʩʚʠʪʫ ʧʦʟʜʥʝʛʦ 

ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ [1]. ɺ 2012-2015 ʛʛ. ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ɺʠʣʶʡ ʚ 25 ʢʤ ʥʠʞʝ 

ʧ.ʂʳʩʳʣ-ʉʳʨ ʥʘʤʠ ʠʟʫʯʝʥ ʥʦʚʳʡ ʦʧʦʨʥʳʡ ʨʘʟʨʝʟ ʜʴʦʣʢʫʤʠʥʩʢʦʡ ʩʚʠʪʳ ʜʣʷ 

ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ. ʂʳʩʳʣ-ʉʳʨʩʢʠʡ ʜʶʥʥʳʡ ʤʘʩʩʠʚ (63Á54ǋ; 123Á16ǋ) ʠʤʝʝʪ 

ʵʣʣʠʧʩʦʚʠʜʥʫʶ ʬʦʨʤʫ (6³3,5 ʢʤ, ʧʣʦʱʘʜʴ 19 ʢʤ2) ʠ ʦʨʠʝʥʪʠʨʦʚʘʥ ʚ ʶʛʦ-

ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺʩʢʨʳʚʘʶʱʘʷʩʷ ʚ ʨʝʯʥʦʤ ʦʙʨʳʚʝ ʝʛʦ ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ 

ʠʤʝʝʪ ʘʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ ʜʦ 110-116 ʤ ʠ ʚʦʟʚʳʰʘʝʪʩʷ ʥʘʜ ʫʨʝʟʦʤ ʨ. 
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ɺʠʣʶʡ ʚ ʚʠʜʝ ʪʝʨʨʘʩʳ ʚʳʩʦʪʦʡ 30-36 ʤ. ʅʘ ʦʩʥʦʚʝ ʥʝʩʢʦʣʴʢʠʭ ʨʘʩʯʠʩʪʦʢ 

(ʨʠʩ. 1) ʫʩʪʘʥʦʚʣʝʥʦ ʩʣʝʜʫʶʱʝʝ ʩʪʨʦʝʥʠʝ.  

ɸʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ. ɺ ʦʩʥʦʚʘʥʠʠ ʚ ʠʥʪʝʨʚʘʣʝ 75-88 ʤ (ʟʜʝʩʴ ʠ 

ʜʘʣʝʝ ʤʦʱʥʦʩʪʠ ʧʨʠʚʝʜʝʥʳ ʚ ʘʙʩʦʣʶʪʥʳʭ ʚʳʩʦʪʘʭ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ) 

ʟʘʣʝʛʘʝʪ ʧʘʯʢʘ ʘʣʣʶʚʠʷ, ʦʙʨʘʟʦʚʘʥʥʘʷ ʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ ʧʘʢʝʪʘʤʠ 

ʢʦʩʦʩʣʦʠʩʪʳʭ ʩʨʝʜʥʠʭ ʧʝʩʢʦʚ ʧʘʣʝʚʦʛʦ ʮʚʝʪʘ ʩ ʤʝʣʢʠʤ ʛʨʘʚʠʝʤ (ʨʫʩʣʦʚʘʷ 

ʬʘʮʠʷ) ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʩʣʦʠʩʪʳʭ ʪʝʤʥʦ-ʩʝʨʳʭ ʤʝʩʪʘʤʠ ʩʠʟʳʭ ʧʳʣʝʚʘʪʳʭ 

ʩʫʧʝʩʝʡ (ʧʦʡʤʝʥʥʦ-ʩʪʘʨʠʯʥʘʷ ʬʘʮʠʷ). ʄʦʱʥʦʩʪʴ ʧʘʢʝʪʦʚ ʨʫʩʣʦʚʦʡ ʠ 

ʧʦʡʤʝʥʥʦʡ ʬʘʮʠʡ ʚʘʨʴʠʨʫʝʪ ʦʪ 3-4 ʜʦ 40-50 ʩʤ. ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʨʫʩʣʦʚʦʡ ʬʘʮʠʠ (6 ʦʙʨʘʟʮʦʚ) ʩʣʝʜʫʶʱʠʡ: ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʟʝʨʝʥ (x, ʤʢʤ) 

342,7Ñ26,41, ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʨʪʠʨʦʚʢʠ (ů, ű) 1,5Ñ0,03, ʘʩʠʤʤʝʪʨʠʷ (Ŭ, ű) -

0,10Ñ0,15, ʵʢʩʮʝʩʩ (Ű, ű) 1,42Ñ0,11. ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʡʤʝʥʥʦʡ 

ʬʘʮʠʠ (4 ʦʙʨʘʟʮʘ) ʩʣʝʜʫʶʱʠʡ: x=160Ñ37, ů=1,66Ñ0,04, Ŭ=-0,1Ñ0,06, 

Ű=0,92Ñ0,11. 

 

 
 

ʈʠʩ. 1. ʉʚʦʜʥʳʡ ʨʘʟʨʝʟ ʂʳʩʳʣ-ʉʳʨʩʢʦʛʦ ʪʫʢʫʣʘʥʘ ʚ ʦʙʥʘʞʝʥʠʠ ʙʝʨʝʛʦʚʦʛʦ ʦʙʨʳʚʘ 

ʨ. ɺʠʣʶʡ. ʃʠʪʦʣʦʛʠʷ (1-14): 1 ï ʛʘʣʴʢʘ, 2 ï ʤʝʣʢʠʡ ʛʨʘʚʠʡ, 3 ï ʩʨʝʜʥʠʡ ʧʝʩʦʢ, 4 ï 

ʩʫʧʝʩʴ ʧʳʣʝʚʘʪʘʷ, 5 ï ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʧʝʩʢʘ ʠ ʩʫʛʣʠʥʢʘ, 6 ï ʨʘʩʪʠʪʝʣʴʥʳʡ ʜʝʪʨʠʪ, 7 ï 

ʧʘʣʝʦʧʦʯʚʳ, 8 ï ʪʦʨʬʷʥʠʢʠ, 9 ï ʢʫʩʪʘʨʥʠʯʢʦʚʳʡ ʪʦʨʬ, 10 ï ʜʨʝʚʝʩʠʥʘ, 11 ï ʫʛʣʠ, 12 

ï ʦʨʰʪʝʡʥʳ, 13 ï ʬʫʣʴʛʫʨʠʪʳ, 14 ï ʚʝʪʨʦʛʨʘʥʥʠʢʠ. ʊʝʢʩʪʫʨʳ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʝ: 15 

ï ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ; 16 ï ʢʦʩʦʩʣʦʠʩʪʘʷ; 17 ï ʧʦʣʦʛʘʷ (ʘ) ʠ ʢʨʫʪʘʷ (ʙ) ʧʝʨʝʢʨʝʩʪʥʦ-


