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ʊʠʧʦʤʦʨʬʠʟʤ ʘʧʘʪʠʪʦʚ ʄʝʜʚʝʜʝʚʩʢʦʛʦ, ʖʭʪʠʥʩʢʦʛʦ ʠ 

ɼʞʝʣʪʫʣʠʥʩʢʦʛʦ ʤʝʟʦʟʦʡʩʢʠʭ ʱʝʣʦʯʥʳʭ ʤʘʩʩʠʚʦʚ (ʖʞʥʘʷ ʗʢʫʪʠʷ)é.. 71 
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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. 

 

 

ɻʃʆɹɸʃʔʅɸʗ ʇɸʃɽʆɻɽʆɻʈɸʌʀʗ ʀ ʇɸʃɽʆɹʀʆɻɽʆɻʈɸʌʀʗ 

ʊɽʈʄʀʅɸʃʔʅʆɻʆ ʊʈʀɸʉɸ ʇʆ ɹʈɸʍʀʆʇʆɼɸʄ 

 

ɻʨʠʥʝʥʢʦ ɺ.ʉ., ɹʘʨʘʥʦʚ ɺ.ɺ. 

ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʘʣʤʘʟʘ ʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʉʆ ʈɸʅ, ʛ. ʗʢʫʪʩʢ, 

grinenkovs@diamond.ysn.ru, vbaranov@diamond.ysn.ru 

 

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, 

mailto:grinenkovs@diamond.ysn.ru
mailto:vbaranov@diamond.ysn.ru


21 

 

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 



26 

 

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 (90-70̄ ʉ). 

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-
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ʩʣʦʠʩʪʘʷ. ʊʝʢʩʪʫʨʳ ʵʧʠʛʝʥʝʪʠʯʝʩʢʠʝ (18-23): 18 ï ʚʦʣʥʠʩʪʘʷ ʢʨʠʦʪʫʨʙʠʨʦʚʘʥʥʘʷ; 19 

ï ʧʦʣʠʛʦʥʘʣʴʥʳʝ ʧʝʩʯʘʥʳʝ ʞʠʣʳ; 20 ï ʞʠʣʳ ʧʦ ʪʨʝʱʠʥʘʤ ʦʪʩʝʜʘʥʠʷ; 21 ï 

ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʛʫʤʫʩʦʚʳʝ ʞʠʣʳ; 22 ï ʢʨʫʧʥʳʝ ʜʝʬʣʷʮʠʦʥʥʳʝ ʥʝʩʦʛʣʘʩʠʷ; 23 ï 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ ʜʝʬʣʷʮʠʦʥʥʳʝ ʥʝʩʦʛʣʘʩʠʷ; ʇʨʦʯʠʝ ʦʙʦʟʥʘʯʝʥʠʷ 

(24-29): 24 ï ʧʦʚʝʨʭʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʢʠʜʥʦʡ ʜʶʥʳ; 25 ï ʨʘʩʯʠʩʪʢʠ ʠ ʠʭ ʥʦʤʝʨʘ; 

26 ï ʤʝʨʪʚʳʝ ʩʦʩʥʳ (ʘ) ʠ ʣʠʩʪʚʝʥʥʠʮʳ (ʙ); 27 ï ʞʠʚʳʝ ʩʦʩʥʳ (ʘ), ʙʝʨʝʟʳ (ʙ) ʠ 

ʢʫʨʪʠʥʳ ʢʝʜʨʦʚʦʛʦ ʩʪʣʘʥʠʢʘ (ʚ); 28 ï ʉ14- ʜʘʪʠʨʦʚʢʠ; 29 ï ʆʉʃ-ʜʘʪʠʨʦʚʢʠ 

 

ɺ ʘʣʣʶʚʠʘʣʴʥʳʭ ʩʫʧʝʩʷʭ ʧʨʝʦʙʣʘʜʘʶʪʢʚʘʨʮ (60-85%), ʧʦʣʝʚʳʝ ʰʧʘʪʳ 

(5-20%), ʠʥʦʛʜʘ ʦʙʣʦʤʢʠ ʢʚʘʨʮ-ʧʦʣʝʚʦʰʧʘʪʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ (1-40%). 

ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʠ ʚ ʥʝʢʦʪʦʨʳʭ ʬʘʮʠʷʭ ʘʣʣʶʚʠʷ ʜʦʩʪʠʛʘʝʪ 1-

2%. ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʙʠʦʪʠʪʘ, ʤʫʩʢʦʚʠʪʘ 

ʠ ʭʣʦʨʠʪʘ ʚ ʛʨʫʧʧʝ ʧʨʦʯʠʭ ʤʠʥʝʨʘʣʦʚ (ʨʠʩ. 1). 

ʉʨʝʜʠ ʦʙʣʦʤʢʦʚ ʜʨʝʚʝʩʠʥʳ (ʧʣʘʚʥʠʢ), ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʘʣʣʶʚʠʘʣʴʥʦʡ 

ʧʘʯʢʝ, ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʝʣʴ, ʣʠʩʪʚʝʥʥʠʮʘ ʠ ʢʫʩʪʘʨʥʠʢʦʚʘʷ ʙʝʨʝʟʘ 

(Piceasp., Larixsp., Betulaexilis (?)). ɿʜʝʩʴ ʞʝ ʙʳʣʦ ʥʘʡʜʝʥʦ ʨʝʙʨʦ ʙʠʟʦʥʘ 

(Bisonsp). ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʝʨʠʠ ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʭ ʜʘʪʠʨʦʚʦʢ, ʣʝʞʘʱʠʭ ʚ 

ʠʥʪʝʨʚʘʣʝ 45-30 ʪʳʩ. ʣ.ʥ., ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʣʦʞʝʥʠʡ ʦʪʥʝʩʝʥʦ ʢ ʢʦʥʮʫ 

ʢʘʨʛʠʥʩʢʦʛʦʪʝʨʤʦʭʨʦʥʘ (ʄʀʉ 3). 

ɼʶʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʨʝʢʨʝʩʪʥʦ-ʩʣʦʠʩʪʳʤʠ ʧʝʩʢʘʤʠ, 

ʦʭʚʘʪʳʚʘʶʪ ʠʥʪʝʨʚʘʣ 88-110 (116) ʤ, ʩʣʘʛʘʷ ʚʝʨʭʥʠʝ ʜʚʝ ʪʨʝʪʠ ʂʳʩʳʣ-

ʉʳʨʩʢʦʛʦ ʦʙʥʘʞʝʥʠʷ (ʩʤ. ʨʠʩ. 1). ʆʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʫʤʷ ʧʘʯʢʘʤʠ, ʨʝʟʢʦ 

ʨʘʟʜʝʣʝʥʥʳʤʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʦʛʨʝʙʝʥʥʦʛʦ ʨʝʣʴʝʬʘ ʩ ʭʦʨʦʰʦ 

ʨʘʟʚʠʪʳʤ ʛʦʨʠʟʦʥʪʦʤ ʧʘʣʝʦʧʦʯʚʳ. ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʙʝʠʭ ʧʘʯʝʢ 

ʚʝʩʴʤʘ ʩʭʦʜʝʥ ʠ ʩʪʘʙʠʣʝʥ ʧʦ ʨʘʟʨʝʟʫ (12 ʦʙʨʘʟʮʦʚ): ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʟʝʨʝʥ (x, 

ʤʢʤ) 301Ñ41, ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʨʪʠʨʦʚʢʠ (ů, ű) 1,6Ñ0,09, ʘʩʠʤʤʝʪʨʠʷ (Ŭ, ű) -

0,22Ñ0,08, ʵʢʩʮʝʩʩ (Ű, ű) 1,03Ñ0,2. 

ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʙʝʠʭ ʧʘʯʝʢ ʩʭʦʜʝʥ: ʢʚʘʨʮ (85-97%), ʧʦʣʝʚʦʡ 

ʰʧʘʪ (1- 10%). ɺ ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʠ ï ʝʜʠʥʠʯʥʦ ʛʨʘʥʘʪʳ, ʨʫʪʠʣ, ʠʣʴʤʝʥʠʪ. 

ʉʨʝʜʠ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ - ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʢʣʶʯʝʥʠʷ, ʛʠʜʨʦʦʢʠʩʣʳ ʞʝʣʝʟʘ ʠ 

ʤʘʨʛʘʥʮʘ, ʭʣʦʨʠʪ, ʛʣʠʥʠʩʪʳʝ ʤʠʥʝʨʘʣʳ. ʀʟʨʝʜʢʘ ς ʷʰʤʳ, ʭʘʣʮʝʜʦʥʳ, 

ʧʘʥʮʠʨʠ ʜʠʘʪʦʤʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ. 

ʅʠʞʥʷʷ ʧʘʯʢʘ ʧʦʣʦʛʦ ʩʣʦʠʩʪʳʭ ʜʶʥʥʳʭ ʩʫʧʝʩʝʡ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʤʦʱʥʦʩʪʴʶ 10-12 ʤ ʟʘʣʝʛʘʝʪ ʥʘ ʧʦʡʤʝʥʥʦʤ ʘʣʣʶʚʠʠ. ɺ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʠ ʦʙʥʘʞʝʥʠʷ ʦʥʘ ʩʤʳʢʘʝʪʩʷ ʩ ʟʘʢʨʝʧʣʝʥʥʦʡ ʩʦʩʥʦʚʳʤ ʣʝʩʦʤ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʪʝʨʨʘʩʳ ʥʘ ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝʪʢʘʭ 108-110 ʤ. ɺ ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʦʙʥʘʞʝʥʠʷ ʤʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʩʦʢʨʘʱʘʝʪʩʷ ʜʦ 1-2 ʤ, ʘ ʢʨʦʚʣʷ ʧʘʯʢʠ 

ʩʥʠʞʘʝʪʩʷ ʜʦ ʦʪʤʝʪʦʢ 90 ʤ. ʅʘ ʦʩʥʦʚʝ ʜʚʫʭ ʆʉʃ-ʜʘʪʠʨʦʚʦʢ, ʧʦʣʫʯʝʥʥʳʭ 
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ʚʙʣʠʟʠ ʧʦʜʦʰʚʳ (18,0Ñ1,4 ʪʳʩ. ʣ.ʥ.) ʠ ʢʨʦʚʣʠ (6,4Ñ0,5 ʪʳʩ. ʣ.ʥ.), ʦʪʥʝʩʝʥʘ ʢ 

ʩʘʨʪʘʥʩʢʦʤʫ ʢʨʠʦʭʨʦʥʫ (ʄʀʉ 2). 

ʄʘʨʢʠʨʫʶʱʠʡ ʛʦʨʠʟʦʥʪ ʨʘʟʚʠʪʦʡ ʧʘʣʝʦʧʦʯʚʳ ʤʦʱʥʦʩʪʴʶ 0,5-1 ʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʛʦ 

ʟʘʢʨʝʧʣʝʥʠʷ ʜʶʥʥʦʛʦ ʤʘʩʩʠʚʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʝʨʠʠ ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʭ 

ʜʘʪʠʨʦʚʦʢ ʪʦʨʬʷʥʠʢʘ ʟʘʢʨʝʧʣʝʥʠʝ ʤʘʩʩʠʚʘ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʙʦʨʝʘʣʴʥʦʛʦ ʦʧʪʠʤʫʤʘ ʛʦʣʦʮʝʥʘ 9-3,5 ʪʳʩ. ʣ.ʥ.  

ɺʝʨʭʥʷʷ ʧʘʯʢʘ ʜʶʥʥʳʭ ʧʝʩʢʦʚ ʤʦʱʥʦʩʪʴʶ ʦʪ 3 ʜʦ 20 ʤ ʟʘʣʝʛʘʝʪ ʚʳʰʝ 

ʛʦʨʠʟʦʥʪʘ ʧʘʣʝʦʧʦʯʚʳ. ɼʶʥʥʳʝ ʩʫʧʝʩʠ ʠʤʝʶʪ ʨʝʟʢʫʶ ʧʝʨʝʢʨʝʩʪʥʫʶ 

ʩʣʦʠʩʪʦʩʪʴ, ʩʦʜʝʨʞʘʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʝʨʪʠʢʘʣʴʥʦ ʧʦʛʨʝʙʝʥʥʳʭ 

ʩʪʚʦʣʦʚ ʜʝʨʝʚʴʝʚ, ʧʨʦʩʣʦʝʚ ʩʣʘʙʦ ʨʘʟʚʠʪʳʭ ʧʦʯʚ. ʈʘʜʠʦʫʛʣʝʨʦʜʥʳʝ ʜʘʪʳ 

(ʨʠʩ. 1) ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʘʷ ʘʢʪʠʚʠʟʘʮʠʷ ʜʶʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʥʘʯʘʣʘʩʴ ʚ ʧʦʩʣʝʜʥʝʤ ʪʳʩʷʯʝʣʝʪʠʠ. 

ʉʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʶʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʥʠʟʢʦʡ 

ʚʣʘʞʥʦʩʪʠ/ʣʴʜʠʩʪʦʩʪʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʢʨʫʧʥʦʡ ʧʝʨʝʢʨʝʩʪʥʦʡ 

ʩʣʦʠʩʪʦʩʪʠ, ʧʘʜʘʶʱʝʡ ʥʝʩʦʛʣʘʩʥʦ ʥʘʧʨʘʚʣʝʥʠʶ ʩʦʚʨʝʤʝʥʥʳʭ ʚʦʜʦʪʦʢʦʚ ʧʦʜ 

ʫʛʣʘʤʠ 15-20̄  ʠ ʙʦʣʝʝ. ʕʪʦʪ ʪʠʧ ʩʣʦʠʩʪʦʩʪʠ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʛʦʣʦʚʥʳʭ ʯʘʩʪʷʭ 

ʧʘʨʘʙʦʣʠʯʝʩʢʠʭ ʠ ʢʦʧʴʝʚʠʜʥʳʭ ʜʶʥ ʧʦʚʳʰʝʥʥʦʡ ʤʦʱʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʚ 

ʥʘʢʠʜʥʳʭ ʛʨʝʙʥʝʚʠʜʥʳʭ ʜʶʥʘʭ, ʪʨʘʩʩʠʨʫʶʱʠʭ ʙʨʦʚʢʠ ʨʝʯʥʳʭ ʦʙʨʳʚʦʚ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʂʳʩʳʣ-ʉʳʨʩʢʦʛʦ ʨʘʟʨʝʟʘ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʠʜʝʥʪʠʯʥʦʩʪʴ ʝʛʦ ʬʘʮʠʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʚʦʟʨʘʩʪʘ ʦʪʣʦʞʝʥʠʷʤ 

ʜʲʦʣʢʫʤʠʥʩʢʦʡ ʩʚʠʪʳ, ʠʩʩʣʝʜʦʚʘʥʥʳʤ ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʃʝʥʳ ʚ 

ʦʙʥʘʞʝʥʠʷʭ ʇʝʩʯʘʥʘʷ ʛʦʨʘ, ʋʩʪʴ-ɹʦʪʫʦʤʩʢʦʝ, ɼʠʨʠʥʛ-ʖʨʷʭ ʠ ʜʨ. [1]. 

ʅʘʢʦʧʣʝʥʥʳʡ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʦʙʲʝʤ ʘʙʩʦʣʶʪʥʳʭ ʜʘʪʠʨʦʚʦʢ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʜʘʥʥʦʡ ʩʚʠʪʳ ʚ ʠʥʪʝʨʚʘʣʝ 28-12 ʪʳʩ. ʣ.ʥ. 

(ʄʀʉ 3). ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʶʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʜʴʦʣʢʫʤʠʥʩʢʦʡ 

ʩʚʠʪʳ, ʝʝ ʧʦʢʨʦʚʥʦʝ ʟʘʣʝʛʘʥʠʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ ʠ 

ʵʣʝʤʝʥʪʘʭ ʨʝʣʴʝʬʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʤ ʠʩʩʫʰʝʥʠʠ ʠ 

ʦʧʫʩʪʳʥʠʚʘʥʠʠ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ ʥʘ ʨʫʙʝʞʝ ʧʦʟʜʥʝʛʦ 

ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ ʠ ʛʦʣʦʮʝʥʘ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʧʦʜʜʝʨʞʢʝ 

ʈʌʌʀ ˉˉ 17-05-00954, 18-45-140012. 

ʃʠʪʝʨʘʪʫʨʘ:  

1. ʂʘʤʘʣʝʪʜʠʥʦʚ ɺ.ɸ., ʄʠʥʶʢ ʇ.ʉ. ʉʪʨʦʝʥʠʝ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʪʣʦʞʝʥʠʡ 

ʙʝʩʪʷʭʩʢʦʡ ʪʝʨʨʘʩʳ ʉʨʝʜʥʝʡ ʃʝʥʳ // ɹʶʣʣʝʪʝʥʴ ʢʦʤʠʩʩʠʠ ʧʦ ʠʟʫʯʝʥʠʶ 

ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʝʨʠʦʜʘ. 1991. ˉ 60. ʉ. 68ï78. 
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ʅʆɺʓɽ ɸɹʉʆʃʖʊʅʓɽ ʉ-14 ɼɸʊʀʈʆɺʂʀ ʇʆʂʈʆɺʅʓʍ  
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ʀʥʩʪʠʪʫʪ ʤʝʨʟʣʦʪʦʚʝʜʝʥʠʷ ʠʤ. ʇ.ʀ. ʄʝʣʴʥʠʢʦʚʘ ʉʆ ʈɸʅ, ʛ. ʗʢʫʪʩʢ, 
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ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʳʭ ʜʶʥʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʝʜʠʥʠʯʥʳʭ ʦʧʦʨʥʳʭ 

ʨʘʟʨʝʟʘʭ ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʃʝʥʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʳ 

ʦʙʥʘʞʝʥʠʷ ʇʝʩʯʘʥʘʷ ʛʦʨʘ [6]. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʵʦʣʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʇʝʩʯʘʥʦʡ 

ʛʦʨʳ ʦʪʥʦʩʠʣʠ ʢʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ, ʟʘʪʝʤ ɺ.ɺ.ʂʦʣʧʘʢʦʚ [7] 

ʦʪʥʝʩ ʝʝ ʩ ʩʘʤʘʨʦʚʩʢʦʤʫ ʚʨʝʤʝʥʠ ʩʨʝʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ. ʇʝʨʚʳʝ ʉ14-

ʜʘʪʠʨʦʚʢʠ (17,2Ñ0,5 ʪʳʩ. ʣ.ʥ., ʀʄ 760) ʧʦʜʪʚʝʨʜʠʣʠ ʩʘʨʪʘʥʩʢʠʡ (ʄʀʉ 3) 

ʚʦʟʨʘʩʪ ʩʚʠʪʳ [5, 6]. ʇʦʟʜʥʝʝ ʢ ʵʦʣʦʚʳʤ ʦʪʣʦʞʝʥʠʷʤ ʜʲʦʣʢʫʤʠʥʩʢʦʡ ʩʚʠʪʳ 

ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦ ʠ ʧʝʨʝʢʨʝʩʪʥʦ-ʩʣʦʠʩʪʳʝ ʩʫʧʝʩʠ ʙʝʩʪʷʭʩʢʦʡ 

(40-50 ʤ) ʪʝʨʨʘʩʳ ʨ. ʃʝʥʳ, ʚʩʢʨʳʚʘʶʱʠʝʩʷ ʚ ʦʙʥʘʞʝʥʠʷʭ ʋʩʪʴ-ɹʦʪʫʦʤʩʢʦʝ, 

ɼʠʨʠʥʛ-ʖʨʷʭ ʠ ʜʨ. [5, 6, 8].  

ɺ 2007 ʛ. ʥʘ ʦʩʥʦʚʝ ʙʦʣʝʝ 50 ʘʙʩʦʣʶʪʥʳʭ ʆʉʃ- ʠ ʉ14-ʜʘʪʠʨʦʚʦʢ 

ʫʩʪʘʥʦʚʣʝʥʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʫʧʝʩʯʘʥʳʭ ʜʶʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʜʦ 

20 ʤ ʤʦʱʥʦʩʪʴʶ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ɼʷʥʳʰʢʦ ʠ ʊʫʤʘʨʘ. ʉ 2012 ʛ. ʧʦ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʚ ʈʘʜʠʦʫʛʣʝʨʦʜʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʀʄɿ ʉʆ ʈɸʅ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʙʩʦʣʶʪʥʳʭ ʜʘʪʠʨʦʚʦʢ ʜʣʷ ʥʦʚʳʭ ʨʘʟʨʝʟʦʚ 

ʜʲʦʣʢʫʤʠʥʩʢʦʡ ʩʚʠʪʳ, ʘ ʪʘʢʞʝ ʧʦʜʩʪʠʣʘʶʱʠʭ ʠ ʧʝʨʝʢʨʳʚʘʶʱʠʭ 

ʦʪʣʦʞʝʥʠʡ ʥʘ ʧʦʜʦʰʚʝ ʠ ʢʨʦʚʣʝ [2, 3].  

ʅʝʩʢʦʣʴʢʦ ʥʦʚʳʭ ʜʘʪʠʨʦʚʦʢ ʧʦʣʫʯʝʥʳ ʪʘʢʞʝ ʢʦʣʣʝʛʘʤʠ ʜʣʷ 

ʧʝʨʝʢʨʝʩʪʥʦ-ʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚ ʠ ʩʫʧʝʩʝʡ ʚ ʧʨʝʜʝʣʘʭ ʙʝʩʪʷʭʩʢʦʡ ʪʝʨʨʘʩʳ 

ʧʨʘʚʦʙʝʨʝʞʴʷ ʨ. ʃʝʥʳ [1]. ɿʜʝʩʴ ʤʳ ʨʝʰʠʣʠ ʧʨʠʚʝʩʪʠ ʩʧʠʩʦʢ ʥʦʚʳʭ 

ʘʙʩʦʣʶʪʥʳʭ ʜʘʪʠʨʦʚʦʢ (ʪʘʙʣ. 1), ʧʦʟʚʦʣʷʶʱʠʡ ʙʦʣʝʝ ʯʝʪʢʦ ʦʮʝʥʠʪʴ 

ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʡ ʦʙʲʝʤ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʢʨʦʚʥʳʭ ʧʝʨʝʢʨʝʩʪʥʦ-

ʩʣʦʠʩʪʳʭ ʢʚʘʨʮʝʚʳʭ ʩʫʧʝʩʝʡ ʜʲʦʣʢʫʤʠʥʩʢʦʡ ʩʚʠʪʳ ʚ ʨʝʛʠʦʥʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʜʣʷ ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ 

ʧʦʣʫʯʝʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʘʙʩʦʣʶʪʥʳʭ ʜʘʪʠʨʦʚʦʢ ʧʝʨʝʢʨʝʩʪʥʦ-

ʩʣʦʠʩʪʳʭ ʩʫʧʝʩʯʘʥʳʭ ʦʪʣʦʞʝʥʠʡ ʜʲʦʣʢʫʤʠʥʩʢʦʡ ʩʚʠʪʳ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʪ ʢʦʥʮʘ ʢʘʨʛʠʥʩʢʦʛʦ ʪʝʨʤʦʭʨʦʥʘ 

ʜʦ ʥʘʯʘʣʘ ʛʦʣʦʮʝʥʘ (ʦʪ 35 ʪʳʩ. ʜʦ 10-12 ʪʳʩ.ʣ.ʥ.). ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʠʭ 

ʤʘʩʰʪʘʙʦʚ ʜʶʥʦʦʙʨʘʟʦʚʘʥʠʝ ʜʦʩʪʠʛʣʦ ʚ ʩʘʨʪʘʥʩʢʠʡ ʪʝʨʤʠʯʝʩʢʠʡ ʤʠʥʠʤʫʤ 
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(21-18 ʪʳʩ. ʣ. ʥ.). ʕʦʣʦʚʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʧʦʜʚʝʨʛʘʣʠʩʴ ʵʣʶʚʠʘʣʴʥʳʝ, 

ʩʢʣʦʥʦʚʳʝ, ʘʣʣʶʚʠʘʣʴʥʳʝ, ʦʟʝʨʥʳʝ ʠ ʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʨʘʟʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʥʘ ʚʩʝʭ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ. 
ʊʘʙʣʠʮʘ 1 

ʅʦʚʳʝ ʘʙʩʦʣʶʪʥʳʝ ʜʘʪʠʨʦʚʢʠ ʦʪʣʦʞʝʥʠʡ ʜʲʦʣʢʫʤʠʥʩʢʦʡ ʩʚʠʪʳ  

ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ, ʧʦʣʫʯʝʥʥʳʝ ʚ 2012 - 2017 ʛʛ. 

ʃʘʙʦʨʘ-

ʪʦʨʥʳʡ 

ʥʦʤʝʨ 

ɻʣʫ-

ʙʠʥʘ 

ʦʪʙʦʨʘ 

ʤ 

ʄʘʪʝʨʠʘʣ ʧʨʦʙʳ 
ɺʤʝʱʘʶʱʠʝ 

ʦʪʣʦʞʝʥʠʷ 
14ʉ, BP 

ʉal BP, 

Ŭ>95,4% 

ʄʝʨʪʚʳʝ ʜʝʨʝʚʴʷ ʠ ʧʥʠ ʚ ʢʦʪʣʦʚʠʥʘʭ ʚʳʜʫʚʘʥʠʷ ʂʳʩʳʣ-Cʳʨʩʢʦʛʦ ʪʫʢʫʣʘʥʘ 

MPI-15 
0,55-

0,85 
ʉʦʩʥʘ (63Á55'34"; 123Á16'4") 

ʉʦʚʨʝ-

ʤʝʥʥʳʡ 
 

MPI-56 0-0,3 
ʉʪʚʦʣ ʣʠʩʪʚʝʥʥʠʮʳ (63Á55ô10ò; 

123Á14ô17) 
280Ñ 65 500-265 

MPI-19 2,9 
ʃʠʩʪʚʝʥʥʠʮʘ (63Á54'38" 

123Á13'40") 
100 Ñ 80 290-0 

MPI-20 1 ʃʠʩʪʚʝʥʥʠʮʘ (63Á54'37"; 123Á13'40") 120 Ñ 85 295-0 

MPI-35 0,8 ʉʦʩʥʘ (63Á54'58"; 123Á14'1") 325 Ñ 65 510-155 

MPI-47 0 
ʋʛʣʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʪʣʦʚʠʥʳ 

ʚʳʜʫʚʘʥʠʷ (63Á55'10"; 123Á16'4") 
4400Ñ85 5290-4840 

MPI-60 1,4-1,6 ʃʠʩʪʚʝʥʥʠʮʘ (63Á55'37"; 123Á14'20") 600Ñ 75 675-510 

ʈʘʩʯʠʩʪʢʘ ˉ 67 (63Á54'15"; 123Á12'57"). ʇʦʯʚʝʥʥʳʝ ʠ ʪʦʨʬʷʥʳʝ ʛʦʨʠʟʦʥʪʳ ʚ ʦʩʥʦʚʘʥʠʠ 

ʧʝʨʝʢʨʝʩʪʥʦ-ʩʣʦʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ ʥʝʟʘʢʨʝʧʣʝʥʥʳʭ ʜʶʥ ʂʳʩʳʣ-ʉʳʨʩʢʦʛʦ ʪʫʢʫʣʘʥʘ 

MPI-13 1,0 
ɼʨʝʚʝʩʠʥʘ 

ʣʠʩʪʚʝʥʥʠʮʳ 
ʊʦʨʬʷʥʠʢ 

ʧʦʜʩʦʚʨʝʤʝʥ-

ʥʳʤʠ ʜʶʥʘʤʠ 

4300 Ñ 90 5280-4580 

MPI-14 0,95 ʊʦʨʬ 4570 Ñ 110 5580-4880 

MPI-18 0,7-1,0 ɺʝʪʢʠ ʢʫʩʪʘʨʥʠʢʦʚ 4120 Ñ 110 4880-420 

ʈʘʩʯʠʩʪʢʘ ˉ366 (63Á54'58"; 123Á13'59", ʢʦʣʣʝʢʪʦʨ ɻʘʣʘʥʠʥ ɸ.ɸ. ʀʄɿ ʉʆ ʈɸʅ). 

ʈʫʩʣʦʚʳʝ ʠ ʧʦʡʤʝʥʥʳʝ ʧʝʩʢʠ, ʩʫʧʝʩʠ ʠ ʩʫʛʣʠʥʢʠ ʩ ʧʨʦʩʣʦʷʤʠ ʛʨʘʚʠʷ ʚ ʦʩʥʦʚʘʥʠʠ, 

ʧʦʜʩʪʠʣʘʶʱʠʝ ʧʝʨʝʢʨʝʩʪʥʦ ʩʣʦʠʩʪʳ ʵʦʣʦʚʳʝ ʧʝʩʢʠ ʠ ʩʫʧʝʩʠ ʂʳʩʳʣ-ʉʳʨʩʢʦʛʦ ʪʫʢʫʣʘʥʘ 

MPI-29 32 ɼʨʝʚʝʩʠʥʘ ɸʣʣʶʚʠʘʣʴʥʳ

ʝ ʧʝʩʢʠ ʠ 

ʩʫʧʝʩʠ ʩ 

ʣʠʥʟʘʤʠ 

ʛʘʣʝʯʥʠʢʦʚ 

 

35600Ñ1500 43200-36800 

MPI-36 30 

ʆʨʛ. ʜʝʪʨʠʪ 

39900Ñ2000 49000-41000 

MPI-38 30 44200Ñ1800 > 45200 

ʈʘʩʯʠʩʪʢʘ ˉ 489 (63,9242; 123,2374). ʂʳʩʳʣ-ʉʳʨʩʢʠʡ ʪʫʢʫʣʘʥ 

RLQG 

2264-035 

1(?) ʂʚʘʨʮʝʚʳʡ ʧʝʩʦʢ, ʀʂ-

ʆʉʃ 

ɼʶʥʥʳʝ 

ʩʫʧʝʩʠ 

6,4 Ñ 0,5 6,4 Ñ 0.5 

RLQG 

2265-035 

23(?) ʂʚʘʨʮʝʚʳʡ ʧʝʩʦʢ, ʀʂ-

ʆʉʃ 

ɼʶʥʥʳʝ 

ʩʫʧʝʩʠ 

18,0 Ñ 1,4 18,0 Ñ 1,4 
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MPI-26 32 ʊʦʨʬ ɸʣʣʶʚʠʘʣʴ-

ʥʳʝ ʩʫʧʝʩʠ 

> 55000  

ʈʘʩʯʠʩʪʢʘ ˉ 449 (63Á54'10", 123Á12'41"). ʇʨʘʚʳʡ ʙʝʨʝʛ ʨ. ɺʠʣʶʡ, å 35 ʢʤ ʥʠʞʝ ʧʦ 

ʪʝʯʝʥʠʶ ʦʪ ʧ. ʂʳʩʳʣ-ʉʳʨ. ʊʫʢʫʣʘʥ. ʈʘʩʯʠʩʪʢʘ ʪʦʨʬʷʥʠʢʘ ʧʦʜ ʩʦʚʨʝʤʝʥʥʳʤʠ ʜʶʥʘʤʠ 

MPI-43 
0,1-0,2 

 
ʊʦʨʬ 

ʊʦʨʬʷʥʠʢ 

ʤʦʱʥʦʩʪʴʶ 

1,8 ʤ, 

ʧʦʜʩʪʠʣʘʶʱʠ

ʡ ʩʦʚʨʝʤʝʥʥʳʝ 

ʧʝʨʝʢʨʝʩʪʥʦ-

ʩʣʦʠʩʪʳʝ 

ʧʝʩʢʠ (ʜʶʥʳ) 

3320 Ñ90 3825-3370 

MPI-49 0,5-0,6 ʊʦʨʬ 3540Ñ95 4090-3590 

MPI-51 0,8-0,9 ʊʦʨʬ 3800Ñ 75 4415-3980 

MPI-53 1,0-1,1 ʊʦʨʬ 3830Ñ90 4515-3975 

MPI-48 1,2-1,3 ʊʦʨʬ 3990Ñ90 4815-4155 

MPI-52 1,3-1,4 ʊʦʨʬ 5840Ñ100 6890-6410 

MPI-57 1,6-1,7 ɻʫʤʫʩ 8250Ñ 100 9470-9010 

MPI-42 
1,7-1,8 

 
ɻʫʤʫʩ 8140 Ñ 135 9440-8640 

MPI-37 7 ʆʨʛ. ʜʝʪʨʠʪ ɸʣʣʶʚʠʡ 28400 Ñ 600 33800-31200 

ʈʘʩʯʠʩʪʢʘ ˉ 489_052 (63Á56'57.4" 122Á52'47.8").65-ʤʝʪʨʦʚʘʷ ʪʝʨʨʘʩʘ ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. 

ɺʠʣʶʡ ʚ 7 ʢʤ ʥʠʞʝ ʦʪ ʧ. ʂʳʩʳʣ-ʉʳʨ, ʩʣʦʞʝʥʥʦʡ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʧʘʯʢʦʡ ʧʝʨʝʢʨʝʩʪʥʦ-

ʩʣʦʠʩʪʳʭ ʧʝʩʢʦʚ ʤʦʱʥʦʩʪʴʶ 30-40 ʤ 

MPI-97 0.5 ʇʦʯʚʘ ʩ ʫʛʦʣʴʢʘʤʠ ɽʜʦʤʥʳʡ 

ʢʦʤʧʣʝʢʩ ʩ 

ʇɾʃ 

 

ʄʦʣʦʜʘʷ - 

MPI-96 2,5 ʆʨʛ. ʜʝʪʨʠʪ 23970Ñ 800 30140-26690 

MPI-33 3-4 ɼʨʝʚʝʩʠʥʘ 22000Ñ300 27100-25700 

MPI-84 10,5 ʇʘʣʝʦʧʦʯʚʘ 1 ʇʝʨʝʢʨʝʩʪʥʦ-

ʩʣʦʠʩʪʳʝ 

ʜʶʥʥʳʝ ʧʝʩʢʠ 

ʠ ʩʫʧʝʩʠ 

34800Ñ2000 44290-35290 

MPI-95 14-15 ʇʘʣʝʦʧʦʯʚʘ 2 33100Ñ1700 41770-34350 

MPI-94 19-18 ʇʘʣʝʦʧʦʯʚʘ 3 35500Ñ2000 40660-39570 

MPI-34 55 ɼʨʝʚʝʩʠʥʘ 

ɸʣʣʶʚʠʘʣʴ-

ʥʳʝ ʩʫʧʝʩʠ, 

ʛʨʘʚʠʡʥʠʢʠ 

53500Ñ8000 >47000 

ʆʩʪʘʪʢʠ ʩʪʚʦʣʘ ʜʨʝʚʝʩʠʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʪʣʦʚʠʥʳ ʚʳʜʫʚʘʥʠʷ ʪʫʢʫʣʘʥʘ ʄʘʭʘʪʪʘ 

(63Á54'40,04"; 122Á32'42,85", ʢʦʣʣʝʢʪʦʨ ɻʘʣʘʥʠʥ ɸ.ɸ., ʀʄɿ ʉʆ ʈɸʅ) 

MPI-115 0 ɼʨʝʚʝʩʠʥʘ ʉʪʚʦʣ ʩʦʩʥʳ 330Ñ 170 650 

ʈʘʩʯʠʩʪʢʘ ˉ71 (63Á54'34"; 122Á32'37"). ʃʝʚʦʙʝʨʝʞʴʝ ʨ. ɺʠʣʶʡ ʚ 10,8 ʢʤ ʚʝʨʭ ʦʪ ʧ. 

ʂʳʩʳʣ-ʉʳʨ ʚ ʣʝʚʦʤ ʙʝʨʝʛʫ, ʧʨʠʫʨʦʯʝʥ ʢ ʩʢʣʦʥʫ ʪʨʝʪʴʝʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʝ ʨ. 

ɺʠʣʶʡ, ʢ ʢʦʤʧʣʝʢʩʫ ʨʘʟʚʝʚʘʝʤʳʭ ʧʝʩʢʦʚ ʪʫʢʫʣʘʥʘ ʄʘʭʘʪʪʘ. 

MPI-74 3 ʊʦʨʬ ʇʘʣʝʦʧʦʯʚʳ ʚ 

ʥʝʟʘʢʨʝʧʣʝʥ-

ʥʳʭ ʜʶʥʘʭ 

 

1500Ñ 120 1700-1180 

MPI-86 5 ʊʦʨʬ 2480Ñ 180 2800-2290 

MPI-76 6,5 ʊʦʨʬ 2550Ñ 120 2880-2340 

MPI-75 7-7,3 ʆʨʛ. ʜʝʪʨʠʪ 3050Ñ 120 3510-2920 

ʈʘʩʯʠʩʪʢʘ ˉ88 (63 54'50.2"; 122 32'45,6"). ʃʝʚʦʙʝʨʝʞʴʝ ʨ. ɺʠʣʶʡ ʚ 11 ʢʤ ʚʝʨʭ ʦʪ 

ʧ. ʂʳʩʳʣ-ʉʳʨ. ʉʢʣʦʥ ʚʪʦʨʦʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ ʨʫʯ. ʂʳʩʳʣ-ʖʨʷʭ. ʊʫʢʫʣʘʥʘ 

ʄʘʭʘʪʪʘ 

MPI-82 1,9-2,1 ʊʦʨʬ 410Ñ 170 675-235 
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MPI-93 
2,4-

2,55 
ʇʘʣʝʦʧʦʯʚʳ ʚ 

ʥʝʟʘʢʨʝʧʣʝʥʥʳ

ʭ ʜʶʥʘʭ 

 

 

 

 

660Ñ 70 730-530 

MPI-78 2,4-2,6 650Ñ 180 940-305 

MPI-77 2,7-2,6 1300Ñ 180 1570-900 

MPI-83 2,8-2,9 2030Ñ 170 2405-2380 

MPI-81 2,9-3 1850Ñ 200 2210-1370 

MPI-88 3,3-3,4 ʆʨʛ. ʜʝʪʨʠʪ 2100Ñ 200 2540-1610 

MPI-90 3,6 
ʊʦʨʬ 

3200Ñ 180 3870-2950 

MPI-85 4,1 2480Ñ 180 2980-2110 

MPI-89 4,45 ʆʨʛ. ɼʝʪʨʠʪ 2450Ñ 300 3260-1820 

ʉʢʚ.8 (62.0701Á; 129.1014Á) ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ 30 ʢʤ ɺʠʣʶʡʩʢʦʛʦ ʪʨʘʢʪʘ. ʉʫʧʝʩʯʘʥʳʡ 

ʜʶʥʥʳʡ ʤʘʩʩʠʚ, ʟʘʢʨʝʧʣʝʥʥʳʡʩʦʩʥʦʚʳʤ ʣʝʩʦʤ 

MPI-24 9,85 ɼʨʝʚʝʩʠʥʘ  48600Ñ 3000 62000-43500 

ʈʘʩʯʠʩʪʢʘ ˉ 537 (62Á52'50,38"; 129Á48'25,24"). ʆʙʥʘʞʝʥʠʝ ʇʝʩʯʘʥʘʷ ʛʦʨʘ ʚ ʙʝʨʝʛʦʚʦʤ 

ʦʙʨʳʚʝ 25-30 ʤ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʃʝʥʳ 

MPI-118 2 ɼʨʝʚʝʩʠʥʘ ʊʦʨʬʷʥʠʢ 

ʤʦʱʥʦʩʪʴʶ 

2,5 ʤ ʚ ʢʨʦʚʣʝ 

ʪʝʨʨʘʩʳ 

6560Ñ350 7450Ñ350 

MPI-119 1,5 ʆʨʛ. ʜʝʪʨʠʪ 9500Ñ350 10850Ñ500 

MPI-120 1 ʊʦʨʬ 6400Ñ300 7250Ñ300 

MPI-121 2,5 ʊʦʨʬ 8280Ñ250 9200Ñ300 

 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʧʦʜʜʝʨʞʢʝ 

ʂʦʤʧʣʝʢʩʥʦʡ ʧʨʦʛʨʘʤʤʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʉʆ ʈɸʅ 

II.1 ʠ ʈʌʌʀ ˉˉ 17-05-00954, 18-45-140012. 
ʃʠʪʝʨʘʪʫʨʘ: 

1. ɹʦʣʴʰʠʷʥʦʚ ɼ.ʖ., ʊʠʜʵ ʁ, ʉʘʚʝʣʴʝʚʘ ʃ.ɸ. ʠ ʜʨ. ʂ ʠʟʫʯʝʥʠʶ ʵʪʘʧʦʚ ʨʘʟʚʠʪʠʷ 

ʜʦʣʠʥʳ ʨ. ʃʝʥʳ // ʄʘʪʝʨʠʘʣʳ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çɻʝʦʣʦʛʠʷ ʠ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʳʝ ʨʝʩʫʨʩʳ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʈʦʩʩʠʠè (ʗʢʫʪʩʢ, 6-8 
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ɺ ʧʨʝʜʝʣʘʭ ʓʛʳʘʪʪʠʥʩʢʦʡ ʧʣʦʱʘʜʠ ʩʦʚʤʝʱʝʥʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʙʘʟʠʪʳ ʠ ʧʝʨʤʦʪʨʠʘʩʦʚʳʝ ʪʨʘʧʧʳ. ʇʝʨʚʳʝ ʩʚʷʟʘʥʳ ʩ 

ɺʠʣʶʡʩʢʠʤ ʧʘʣʝʦʨʠʬʪʦʤ, ʚʳʧʦʣʥʷʷ ʠʥʪʨʫʟʠʠ ɺʠʣʶʡʩʢʦ-ʄʘʨʭʠʥʩʢʦʛʦ 

ʜʘʡʢʦʚʦʛʦ ʧʦʷʩʘ (ɺʄɼʇ). ʀʭ ʚʦʟʨʘʩʪʥʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʠ ʧʦʜʪʚʝʨʞʜʝʥʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʟʦʪʦʧʥʦʛʦ 

ʜʘʪʠʨʦʚʘʥʠʷ 39Ar/40Ar ʤʝʪʦʜʦʤ (367,4 ʠ 371,4 ʤʣʥ. ʣʝʪ). ʇʝʨʤʦʪʨʠʘʩʦʚʳʝ 

ʪʨʘʧʧʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʦʱʥʳʤʠ ʧʨʦʪʷʞʝʥʥʳʤʠ ʩʠʣʣʘʤʠ, ʦʪʥʦʩʷʱʠʤʩʷ ʢ 

ʪʨʘʧʧʘʤ ʊʫʥʛʫʩʩʢʦʡ ʩʠʥʝʢʣʠʟʳ. ʇʦʣʫʯʝʥʥʳʝ K-Ar ʠ Sm-Nd ʤʝʪʦʜʘʤʠ 

ʚʦʟʨʘʩʪʘ (262-234 ʤʣʥ. ʣʝʪ) ʚ ʮʝʣʦʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʷʤ, ʦʪʚʝʯʘʶʱʠʤ 

ʧʝʨʤʦʪʨʠʘʩʦʚʦʤʫ ʚʨʝʤʝʥʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʥʘʯʝʥʠʷʤ ʧʦ ʪʨʘʧʧʘʤ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʊʫʥʛʫʩʩʢʦʡ ʩʠʥʝʢʣʠʟʳ.  

ʉʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʙʘʟʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʡʢʘʤʠ, ʨʝʜʢʠʝ ʢʦʨʝʥʥʳʝ 

ʚʳʭʦʜʳ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʙʝʨʝʛʦʚʳʭ ʦʙʥʘʞʝʥʠʷʭ. ɺ ʦʩʥʦʚʥʦʤ ʞʝ ʦʥʠ 

ʧʝʨʝʢʨʳʪʳ, ʥʘʭʦʜʷʩʴ ʧʦʜ ʤʦʱʥʳʤ ʧʣʘʱʦʤ ʧʝʨʤʦʪʨʠʘʩʦʚʳʭ ʪʨʘʧʧʦʚʳʭ 

ʩʠʣʣʦʚ. ɼʘʡʢʠ ʯʝʪʢʦ ʚʳʨʘʞʝʥʳ ʚ ʨʝʣʴʝʬʝ ʚ ʚʠʜʝ ʛʨʷʜ ʚʳʩʦʪʦʡ 1-2 ʤ, ʯʘʩʪʦ 

ʠʤʝʶʪ ʢʫʣʠʩʦʦʙʨʘʟʥʦʝ ʩʪʨʦʝʥʠʝ (ʩʤʝʱʝʥʠʝ ʧʦ ʢʫʣʠʩʘʤ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 

150-200 ʤ), ʩʝʚʝʨ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʝʨʪʠʢʘʣʴʥʦʝ ʧʘʜʝʥʠʝ (ʜʦ 80)̄. ʄʦʱʥʦʩʪʴ ʜʘʝʢ ʦʪ 8 ʜʦ 25 ʤ. ʉʣʦʞʝʥʳ 

ʠʥʪʨʫʟʠʚʳ ʜʦʣʝʨʠʪʘʤʠ ʦʪ ʪʝʤʥʦ-ʩʝʨʦʛʦ, ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʦʛʦ ʜʦ ʯʝʨʥʦʛʦ 

ʮʚʝʪʦʚ. ɿʝʣʝʥʦʚʘʪʳʡ ʮʚʝʪ ʧʦʜʯʝʨʢʠʚʘʝʪ ʠʭ ʧʘʣʝʦʪʠʧʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʝʨʤʦʪʨʠʘʩʦʚʳʤʠ ʪʨʘʧʧʘʤʠ. ʊʝʢʩʪʫʨʘ ʧʦʨʦʜ ʤʘʩʩʠʚʥʘʷ. ʉʪʨʫʢʪʫʨʘ 

ʟʘʢʦʥʦʤʝʨʥʦ ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʦʬʠʪʦʚʦʡ ʜʦ ʛʘʙʙʨʦ-ʦʬʠʪʦʚʦʡ. ʉʪʝʧʝʥʴ 

ʨʘʩʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʦʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ ʢʨʘʝʚʳʭ ʯʘʩʪʝʡ ʪʝʣ ʢ 

ʮʝʥʪʨʘʣʴʥʳʤ. ɺ ʧʨʠʢʦʥʪʘʢʪʦʚʳʭ ʯʘʩʪʷʭ ʚʠʩʷʯʠʭ ʙʦʨʪʦʚ ʜʘʝʢ ʧʦʷʚʣʷʶʪʩʷ 

ʪʦʥʢʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʤʠʥʜʘʣʝʢʘʤʝʥʥʳʝ ʜʦʣʝʨʠʪʳ, ʤʠʥʜʘʣʠʥʳ ʚ ʢʦʪʦʨʳʭ 
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ʚʳʧʦʣʥʝʥʳ ʭʣʦʨʠʪ-ʢʘʨʙʦʥʘʪʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʜʦʣʝʨʠʪʦʚ ʠ 

ʛʘʙʙʨʦ-ʜʦʣʝʨʠʪʦʚ ʩʦʩʪʦʠʪ ʠʟ ʣʝʡʩʪ ʧʣʘʛʠʦʢʣʘʟʘ (An56-68) ʜʣʠʥʦʡ 0,5-0,8 ʤʤ, 

ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ ʟʝʨʝʥ ʢʣʠʥʦʧʠʨʦʢʩʝʥʘ (ʥʠʟʢʦʪʠʪʘʥʠʩʪʳʡ ʘʚʛʠʪ Wo38-

40En38-42Fs18-21) 0,2-0,4 ʤʤ, ʠʜʠʦʤʦʨʬʥʳʭ ʟʝʨʝʥ ʦʣʠʚʠʥʘ, ʯʘʩʪʦ ʦʙʨʘʟʫʶʱʠʭ 

ʩʢʦʧʣʝʥʠʷ. ʇʦʩʪʦʷʥʥʳ ʧʨʠʟʤʳ ʘʧʘʪʠʪʘ, ʪʠʪʘʥʦʤʘʛʥʝʪʠʪ ʩʢʝʣʝʪʥʦʡ ʠ 

ʫʜʣʠʥʝʥʥʦ-ʠʛʦʣʴʯʘʪʦʡ ʬʦʨʤʳ, ʨʝʞʝ ʭʦʨʦʰʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʢʫʙʠʯʝʩʢʠʝ 

ʢʨʠʩʪʘʣʣʳ. ɺʪʦʨʠʯʥʳʝ ʤʠʥʝʨʘʣʳ ʢʘʣʴʮʠʪ ʠ ʭʣʦʨʠʪ-ʧʘʣʘʛʦʥʠʪ ʦʙʨʘʟʦʚʘʣʠʩʴ 

ʧʦ ʪʨʝʱʠʥʘʤ. ʇʦʩʣʝʜʥʠʝ ʠʥʦʛʜʘ ʟʘʤʝʱʘʶʪ ʤʝʟʦʩʪʘʟʠʩ.  

    ɺ ʭʠʤʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʜʦʣʝʨʠʪʳ ʜʘʝʢ ʦʪʥʦʩʷʪʩʷ ʢ ʥʘʩʳʱʝʥʥʳʤ 

ʢʨʝʤʥʝʢʠʩʣʦʪʦʡ, ʫʤʝʨʝʥʥʦ ʞʝʣʝʟʠʩʪʳʤ ʪʦʣʝʠʪʘʤ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʱʝʣʦʯʥʦʩʪʴʶ ʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʛʣʠʥʦʟʝʤʠʩʪʦʩʪʴʶ (ʪʘʙʣ.). ʀʭ 

ʤʘʛʥʝʟʠʘʣʴʥʦʩʪʴ ʥʝʚʳʩʦʢʘʷ ʠ ʠʟʤʝʥʷʝʪʩʷ ʚ ʫʟʢʠʭ ʧʨʝʜʝʣʘʭ. ɺ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʨʝʜʢʠʭ ʵʣʝʤʝʥʪʦʚ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ 

ʩʠʜʝʨʦʬʠʣʴʥʳʭ (Ni, Co, Cr). ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ ʧʦʚʝʜʝʥʠʝ ʪʠʪʘʥʘ. ɺ 

ʜʦʣʝʨʠʪʘʭ ʜʘʝʢ ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʩʝʚʝʨʥʝʝ ʨ. ʓʛʳʘʪʪʘ, ʧʨʦʪʝʢʘʶʱʝʡ ʚ ʵʪʦʤ 

ʨʘʡʦʥʝ ʚ ʰʠʨʦʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʜʦʣʷ ʪʠʪʘʥʘ ʪʠʧʠʯʥʘ ʜʣʷ ʜʦʣʝʨʠʪʦʚ 

ɺʄʇɼ (º2,2ï2,4%). ʖʞʥʝʝ ʚ ʨʘʡʦʥʝ ʕʨʢʶʪʝʡʩʢʦʡ ʜʘʡʢʠ ʢʦʣʠʯʝʩʪʚʦ TiO2 

ʚ ʜʦʣʝʨʠʪʘʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 3,5-3,8%. ɿʘʪʝʤ, ʜʘʣʝʝ ʥʘ ʶʛ, ʚ 

ʍʦʣʦʤʦʣʦʭʩʢʦʡ ʜʘʡʢʝ ʜʦʣʷ ʪʠʪʘʥʘ ʩʥʠʞʘʝʪʩʷ ʜʦ ʨʷʜʦʚʳʭ ʟʥʘʯʝʥʠʡ (º2,5%). 

ɺ ʵʪʦʤ ʧʣʘʥʝ ʧʦʢʘʟʘʪʝʣʴʥʦ, ʯʪʦ ʜʦʣʷ ʦʢʠʩʠ ʪʠʪʘʥʘ ʚ ʢʩʝʥʦʣʠʪʝ ʜʦʣʝʨʠʪʘ ʠʟ 

ʚʥʦʚʴ ʦʪʢʨʳʪʦʡ ʥʘ ʓʛʳʘʪʪʠʥʩʢʦʡ ʧʣʦʱʘʜʠ ʢʠʤʙʝʨʣʠʪʦʚʦʡ ʪʨʫʙʢʠ 

ʜʦʩʪʠʛʘʝʪ 6,03%. ʉ ʫʯʝʪʦʤ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʨʘʥʝʝ [1] ʬʘʢʪʘ ʨʝʟʢʦʛʦ 

ʧʦʚʳʰʝʥʠʷ ʜʦʣʠ ʦʢʠʩʠ ʪʠʪʘʥʘ ʚʙʣʠʟʠ ʢʠʤʙʝʨʣʠʪʦʚʦʡ ʪʨʫʙʢʠ, ʦʪʤʝʯʝʥʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʝ TiO2, ʚ ʩʚʷʟʠ ʩ ʠʟʫʯʝʥʥʳʤʠ ʜʘʡʢʘʤʠ, ʚʳʜʚʠʛʘʝʪ 

ʜʘʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʚ ʨʘʟʨʷʜ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘ ʧʦʠʩʢʠ ʢʠʤʙʝʨʣʠʪʦʚ.  

ʇʝʨʤʦʪʨʠʘʩʦʚʳʝ ʪʨʘʧʧʳ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʨʝʜʝʣʘʭ 

ʓʛʳʘʪʪʠʥʩʢʦʡ ʧʣʦʱʘʜʠ ʨʘʟʨʦʟʥʝʥʥʳʝ ʚʳʭʦʜʳ ʪʨʘʧʧʦʚ ʦʙʲʝʜʠʥʝʥʳ ʚ ʪʨʠ 

ʤʦʱʥʳʭ ʩʠʣʣʘ: ʓʛʳʘʪʪʠʥʩʢʠʡ, ʍʦʣʦʤʦʣʦʭ-ʅʠʞʥʠʡ ʠ ʍʦʣʦʤʦʣʦʭ-ɺʝʨʭʥʠʡ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʓʛʳʘʪʪʠʥʩʢʠʡ ʠʥʪʨʫʟʠʚ ʪʷʥʝʪʩʷ ʥʘ ʚʦʩʪʦʢ ʙʦʣʝʝ ʯʝʤ ʥʘ 

ʩʦʪʥʶ ʢʠʣʦʤʝʪʨʦʚ, ʘ ʍʦʣʦʤʦʣʦʭʩʢʘʷ ʟʘʣʝʞʴ ʪʫʧʦ ʚʳʢʣʠʥʠʚʘʷʩʴ, ʨʝʟʢʦ 

ʦʙʨʳʚʘʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʜʦʣʠʥʳ ʨ. ɸʧʧʳʯʘ. ʄʦʱʥʦʩʪʴ ʠʥʪʨʫʟʠʡ ʠʟʤʝʥʷʝʪʩʷ 

ʦʪ 30 ʜʦ 110 ʤ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠ ʧʝʪʨʦʭʠʤʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʠʥʪʨʫʟʠʠ ʓʛʳʘʪʪʠʥʩʢʘʷ ʠ ʍʦʣʦʤʦʣʦʭ-ʅʠʞʥʠʡ ʫʚʝʨʝʥʥʦ ʦʪʥʦʩʷʪʩʷ 

ʧʦ [2] ʢ ʧʝʨʚʦʤʫ ʧʝʪʨʦʭʠʤʠʯʝʩʢʦʤʫ ʪʠʧʫ, ʘ ʠʥʪʨʫʟʠʷ ʍʦʣʦʤʦʣʦʭ-ɺʝʨʭʥʠʡ 

ï ʢ ʪʨʝʪʴʝʤʫ. ʀʥʪʨʫʟʠʠ ʓʛʳʘʪʪʠʥʩʢʘʷ ʠ ʍʦʣʦʤʦʣʦʭ-ʅʠʞʥʠʡ ʩʣʦʞʝʥʳ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʡʢʠʣʦʦʬʠʪʦʚʳʤʠ ʜʦʣʝʨʠʪʘʤʠ ʠ ʠʭ ʦʣʠʚʠʥʦʚʳʤʠ 

ʨʘʟʥʦʩʪʷʤʠ. ɺ ʚʝʨʭʥʠʭ ʯʘʩʪʷʭ ʠʥʪʨʫʟʠʡ ʧʦʷʚʣʷʶʪʩʷ ʛʦʨʠʟʦʥʪʳ 

ʧʨʠʟʤʘʪʠʯʝʩʢʠ-ʦʬʠʪʦʚʳʭ ʙʝʟʦʣʠʚʠʥʦʚʳʭ ʛʘʙʙʨʦ-ʜʦʣʝʨʠʪʦʚ, ʚ ʢʦʪʦʨʳʭ 
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ʠʥʦʛʜʘ ʬʠʢʩʠʨʫʶʪʩʷ ʰʣʠʨʳ ʛʘʙʙʨʦ-ʧʝʛʤʘʪʠʪʦʚ. ʄʘʢʩʠʤʘʣʴʥʦ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʥʘʠʙʦʣʝʝ ʤʦʱʥʳʝ ʫʯʘʩʪʢʠ ʠʥʪʨʫʟʠʚʦʚ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʨʘʟʨʝʟʝ ʩʠʣʣʦʚ ʤʦʱʥʦʩʪʴʶ ʜʦ 100 ʤ ʚ ʥʠʞʥʝʡ ʠʭ ʪʨʝʪʠ 

ʧʦʷʚʣʷʶʪʩʷ 8-10 ʤʝʪʨʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʪʨʦʢʪʦʣʠʪʦʚʳʭ ʛʘʙʙʨʦ-ʜʦʣʝʨʠʪʦʚ, ʚ 

ʢʦʪʦʨʳʭ ʜʦʣʷ ʦʣʠʚʠʥʘ ʜʦʩʪʠʛʘʝʪ 20-25%, ʪʦʛʜʘ ʢʘʢ ʚ ʦʙʳʯʥʳʭ ʩʣʫʯʘʷʭ ʦʥʘ 

ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 6-10%. ɻʣʘʚʥʳʡ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʡ ʤʠʥʝʨʘʣ ï 

ʧʣʘʛʠʦʢʣʘʟ, ʠʤʝʝʪ ʣʝʡʩʪʦʚʠʜʥʫʶ ʠ ʪʘʙʣʠʪʯʘʪʫʶ ʬʦʨʤʳ, ʯʘʩʪʦ ʩ ʟʦʥʘʣʴʥʳʤ 

ʩʪʨʦʝʥʠʝʤ. ʎʝʥʪʨʘʣʴʥʳʤʠ ʯʘʩʪʷʤʠ ʥʝʢʦʪʦʨʳʭ ʧʦʨʬʠʨʦʚʳʭ ʢʨʠʩʪʘʣʣʦʚ 

ʷʚʣʷʶʪʩʷ ʦʧʣʘʚʣʝʥʥʳʝ ʷʜʨʘ ʙʠʪʦʚʥʠʪ-ʘʥʦʨʪʠʪʘ (An95-88) ʠ ʧʨʠʟʤʳ 

ʧʣʘʛʠʦʢʣʘʟʘ ʩʦʩʪʘʚʘ An86-80, ʢʦʪʦʨʳʝ ʦʢʨʫʞʝʥʳ ʢʘʡʤʦʡ ʣʘʙʨʘʜʦʨʘ. 

ʅʘʠʙʦʣʝʝ ʢʠʩʣʳʝ ʨʘʟʥʦʩʪʠ ʧʣʘʛʠʦʢʣʘʟʘ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʛʘʙʙʨʦ-ʜʦʣʝʨʠʪʘʭ ʠ 

ʚ ʧʦʨʦʜʘʭ ʰʣʠʨʦʚʳʭ ʦʙʦʩʦʙʣʝʥʠʡ. ʂʣʠʥʦʧʠʨʦʢʩʝʥ ʦʙʨʘʟʫʝʪ ʠʟʦʤʝʪʨʠʯʥʳʝ 

ʠ ʢʩʝʥʦʤʦʨʬʥʳʝ ʠʥʜʠʚʠʜʳ (ʦʪ ʜʦʣʝʡ ʤʤ ʜʦ 2-5 ʤʤ), ʢʦʪʦʨʳʝ ʯʘʩʪʦ, 

ʦʩʦʙʝʥʥʦ ʚ ʧʦʨʦʜʘʭ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ, ʩʜʚʦʡʥʠʢʦʚʘʥʳ, ʠʤʝʶʪ ʚʦʣʥʠʩʪʦʝ 

ʠ ʙʣʦʢʦʚʦʝ ʧʦʛʘʩʘʥʠʝ. ʇʦ ʩʦʩʪʘʚʫ ʯʝʪʢʦ ʚʳʜʝʣʷʶʪʩʷ ʜʚʝ ʛʨʫʧʧʳ ʤʠʥʝʨʘʣʦʚ 

(Wo33-38En48-54Fs13-15 ʠ Wo40-41En43-45Fs15-16), ʢʦʪʦʨʳʝ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʧʦ 

ʚʩʝʤ ʨʘʟʨʝʟʘʤ. ɿʝʨʥʘ ʢʣʠʥʦʧʠʨʦʢʩʝʥʘ ʥʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʧʨʦʮʝʩʩʘʤ 

ʚʪʦʨʠʯʥʦʛʦ ʟʘʤʝʱʝʥʠʷ. ʆʣʠʚʠʥ ʠʤʝʝʪ ʦʚʘʣʴʥʳʝ ʤʝʣʢʠʝ ʠ ʢʩʝʥʦʤʦʨʬʥʳʝ 

ʬʦʨʤʳ ʟʝʨʝʥ, ʦʙʨʘʟʫʝʪ ʩʢʦʧʣʝʥʠʷ ʚ ʧʦʨʦʜʘʭ ʩ ʝʛʦ ʧʦʚʳʰʝʥʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ. ʉʦʩʪʘʚ ʤʠʥʝʨʘʣʘ ʧʦ ʨʘʟʨʝʟʫ ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʭʨʠʟʦʣʠʪʘ (Fa22-28) 

ʚ ʧʦʜʦʰʚʝ ʜʦ ʛʠʘʣʦʩʠʜʝʨʠʪʘ (Fa30-45) ʚ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʠʥʪʨʫʟʠʚʘ. ɼʦ 

30-35% ʧʣʦʱʘʜʠ ʟʝʨʝʥ ʦʣʠʚʠʥʘ ʟʘʤʝʱʝʥʦ ʙʦʫʣʠʥʛʠʪʦʤ, ʨʝʞʝ ʭʣʦʨʠʪʦʤ ʠ 

ʩʝʨʧʝʥʪʠʥʦʤ. ʊʠʪʘʥʦʤʘʛʥʝʪʠʪ ʧʦʩʪʦʷʥʥʳʡ ʤʠʥʝʨʘʣ ʧʦʨʦʜ, ʯʘʩʪʦ ʧʨʠʫʨʦʯʝʥ 

ʢ ʩʚʝʞʝʤʫ ʠʣʠ ʨʘʩʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʦʤʫ ʩʪʝʢʣʫ ʚ ʩʣʦʞʝʥʠʠ ʠʥʪʝʨʩʪʠʮʠʡ. ʇʦ 

ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʠʥʪʨʫʟʠʚʳ ʚʳʧʦʣʥʝʥʳ 

ʪʦʣʝʠʪʦʚʦʡ ʤʘʛʤʦʡ ʥʦʨʤʘʣʴʥʦʡ ʢʨʝʤʥʝʢʠʩʣʦʪʥʦʩʪʠ ʠ ʱʝʣʦʯʥʦʩʪʠ ʠ 

ʩʦʛʣʘʩʥʦ [2] ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʘʧʧʘʤ ʧʝʨʚʦʛʦ ʧʝʪʨʦʭʠʤʠʯʝʩʢʦʛʦ ʪʠʧʘ. 

ʅʝʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʷʚʣʝʥʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ 

ʤʘʛʥʝʟʠʘʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʠʟʤʝʥʷʝʪʩʷ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʧʨʝʜʝʣʘʭ (Mg# ʦʪ 

54 ʜʦ 30). ʇʦ ʪʘʢʠʤ ʨʝʧʝʨʥʳʤ ʵʣʝʤʝʥʪʘʤ ʢʘʢ Ti, K ʠ ʈ ʜʦʣʝʨʠʪʳ ʩʠʣʣʦʚ 

ʫʚʝʨʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʙʘʟʠʪʦʚ ɺʄɼʇ, ʚ ʢʦʪʦʨʳʭ ʠʭ 

ʜʦʣʷ ʚ ʜʚʘ ʨʘʟʘ ʚʳʰʝ. ɺ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʨʘʩʩʝʷʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʘʢ ʞʝ 

ʬʠʢʩʠʨʫʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʚʥʫʪʨʠʢʘʤʝʨʥʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ. ʅʘʠʙʦʣʝʝ ʦʙʦʛʘʱʝʥʥʳʝ ʦʣʠʚʠʥʦʤ ʛʦʨʠʟʦʥʪʳ ʩʦʜʝʨʞʘʪ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʢʦʣʠʯʝʩʪʚʘ Cr, Ni, ʠ ʉʦ. ɺ ʧʨʠʢʨʦʚʣʝʚʳʭ ʫʯʘʩʪʢʘʭ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʣʷ ɺ, Pb ʠ Sn. 

ʀʥʪʨʫʟʠʚ ʍʦʣʦʤʦʣʦʭ-ɺʝʨʭʥʠʡ ʩʣʦʞʝʥ ʦʜʥʦʪʠʧʥʳʤʠ ʨʘʟʥʦʩʪʷʤʠ ʧʦʨʦʜ, 

ʵʪʦ ʩʨʝʜʥʝ- ʠ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʝ ʛʘʙʙʨʦ-ʜʦʣʝʨʠʪʳ. ʉʪʨʫʢʪʫʨʘ ʧʦʨʦʜ ʚ 
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ʦʩʥʦʚʥʦʤ ʛʘʙʙʨʦ-ʦʬʠʪʦʚʘʷ, ʤʝʩʪʘʤʠ ʩ ʦʪʯʝʪʣʠʚʦ ʚʳʨʘʞʝʥʥʦʡ 

ʪʘʢʩʠʪʦʚʦʩʪʴʶ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʢʫʯʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʧʠʨʦʢʩʝʥʘ. ɼʣʷ 

ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʧʦʨʦʜ ʭʘʨʘʢʪʝʨʥʳʤ ʧʨʠʟʥʘʢʦʤ ʷʚʣʷʝʪʩʷ ʠʭ ʪʨʘʭʠʪʦʠʜʥʘʷ 

ʪʝʢʩʪʫʨʘ. ʆʩʦʙʝʥʥʦʩʪʴ ʧʦʨʦʜ ï ʦʪʩʫʪʩʪʚʠʝ ʦʣʠʚʠʥʘ ʠ ʧʩʝʚʜʦʤʦʨʬʦʟ ʧʦ 

ʥʝʤʫ. ʆʩʥʦʚʥʦʡ ʤʠʥʝʨʘʣ ï ʧʣʘʛʠʦʢʣʘʟ (An52-61), ʯʘʩʪʦ ʟʘʤʝʱʝʥʥʳʡ 

ʩʝʨʠʮʠʪʦʤ, ʢʘʨʙʦʥʘʪʘʤʠ ʣʠʙʦ ʦʨʪʦʢʣʘʟʦʤ. ʄʦʥʦʢʣʠʥʥʳʡ ʧʠʨʦʢʩʝʥ ʧʦ 

ʩʦʩʪʘʚʫ ʦʪʚʝʯʘʝʪ ʬʝʨʨʦʘʚʛʠʪʫ (Wo38-34En38=30Fs32-28). ʄʠʥʝʨʘʣ ʚ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʩʪʝʧʝʥʠ ʟʘʤʝʱʝʥ ʭʣʦʨʠʪʦʤ, ʫʨʘʣʠʪʦʚʦʡ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʦʡ, ʙʠʦʪʠʪʦʤ. 

ɼʣʷ ʪʠʪʘʥʦʤʘʛʥʝʪʠʪʘ ʩʚʦʡʩʪʚʝʥʥʳ ʩʢʝʣʝʪʥʳʝ ʢʨʠʩʪʘʣʣʳ. ʏʘʩʪʴ 

ʤʝʟʦʩʪʘʟʠʩʥʳʭ ʫʯʘʩʪʢʦʚ ʚʳʧʦʣʥʝʥʘ ʧʝʣʠʪʠʟʠʨʦʚʘʥʥʳʤ ʩʪʝʢʣʦʤ. ʇʦ 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʤ ʠ ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠʥʪʨʫʟʠʠ ʍʦʣʦʤʦʣʦʭ-

ɺʝʨʭʥʠʡ ʫʚʝʨʝʥʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʝʨʚʳʭ ʜʚʫʭ ʠʥʪʨʫʟʠʡ. ʂʦʣʠʯʝʩʪʚʦ 

ʢʨʝʤʥʝʟʝʤʘ, ʘʣʶʤʠʥʠʷ, ʩʫʤʤʘʨʥʦʛʦ ʞʝʣʝʟʘ ʠ ʬʦʩʬʦʨʘ ʟʜʝʩʴ ʚʳʰʝ, ʘ ʤʘʛʥʠʷ 

ï ʥʠʞʝ. ʉʦʛʣʘʩʥʦ [2] ʜʦʣʝʨʠʪʳ ʠʥʪʨʫʟʠʚʘ ʍʦʣʦʤʦʣʦʭ-ɺʝʨʭʥʠʡ ʦʪʥʦʩʠʪʩʷ ʢ 

ʪʨʝʪʴʝʤʫ ʧʝʪʨʦʭʠʤʠʯʝʩʢʦʤʡ ʪʠʧʫ.  

 
ʇʨʦʚʝʜʝʥʥʦʝ ʠʟʫʯʝʥʠʝ ʙʘʟʠʪʦʚ ʓʛʳʘʪʪʠʥʩʢʦʡ ʧʣʦʱʘʜʠ ʧʦʜʪʚʝʨʜʠʣʦ 

ʥʘʣʠʯʠʝ ʟʜʝʩʴ ʜʚʫʭ ʚʦʟʨʘʩʪʥʳʭ ʬʦʨʤʘʮʠʦʥʥʳʭ ʛʨʫʧʧ ʤʘʛʤʘʪʠʪʦʚ: 
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ʜʝʚʦʥʩʢʠʭ ʜʦʣʝʨʠʪʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ɺʠʣʶʡʩʢʦ-ʄʘʨʭʠʥʩʢʦʤʫ ʜʘʡʢʦʚʦʤʫ 

ʧʦʷʩʫ ʠ ʧʝʨʤʦ-ʪʨʠʘʩʦʚʳʭ ʪʨʘʧʧʦʚ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʚʦʩʪʦʯʥʦʤʫ ʙʦʨʪʫ 

ʊʫʥʛʫʩʩʢʦʡ ʩʠʥʝʢʣʠʟʳ. ɼʝʚʦʥʩʢʠʝ ʜʦʣʝʨʠʪʳ ʩʬʦʨʤʠʨʦʚʘʥʳ ʟʘ ʩʯʝʪ 

ʩʫʙʱʝʣʦʯʥʦʡ ʪʦʣʝʠʪ-ʙʘʟʘʣʴʪʦʚʦʡ ʠʩʭʦʜʥʦʡ ʤʘʛʤʳ. ɺʩʝ ʛʘʙʙʨʦ-ʜʦʣʝʨʠʪʳ 

ʜʘʝʢ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʝʨʤʦ-ʪʨʠʘʩʦʚʳʭ ʪʨʘʧʧʦʚ ʧʦʚʳʰʝʥʥʳʤʠ 

ʩʦʜʝʨʞʘʥʠʷʤʠ TiO2, K2O, P2O5.  

ʇʦ ʧʝʨʤʦʪʨʠʘʩʦʚʳʤ ʪʨʘʧʧʘʤ ʫʜʘʣʦʩʴ ʚʳʜʝʣʠʪʴ ʜʚʝ ʛʝʦʭʠʤʠʯʝʩʢʠ 

ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʛʨʫʧʧʳ ʤʘʛʤʘʪʠʪʦʚ. ɺ ʧʝʨʚʫʶ, ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʫʶ, 

ʦʪʥʦʩʷʱʫʶʩʷ ʢ ʧʝʨʚʦʤʫ ʧʝʪʨʦʭʠʤʠʯʝʩʢʦʤʫ ʪʠʧʫ, ʦʙʲʝʜʠʥʝʥʳ ʠʥʪʨʫʟʠʠ 

ʍʦʣʦʤʦʣʦʭ-ʅʠʞʥʠʡ ʠ ʓʛʳʘʪʪʠʥʩʢʘʷ. ʀʥʪʨʫʟʠʷ ʍʦʣʦʤʦʣʦʭ-ɺʝʨʭʥʠʡ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʪʴʝʤʫ ʧʝʪʨʦʭʠʤʠʯʝʩʢʦʤʫ ʪʠʧʫ ʠ ʚʩʪʨʝʯʝʥʘ ʚ ʨʘʡʦʥʝ 

ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʠʰʴ ʚ ʚʝʨʭʦʚʴʷʭ ʨ. ʍʦʣʦʤʦʣʦʭ-ʖʨʷʭ. 

ʃʠʪʝʨʘʪʫʨʘ: 

1. ʊʦʤʰʠʥ ʄ.ɼ., ɿʘʡʮʝʚ ɸ.ʀ., ɿʝʤʥʫʭʦʚ ɸ.ʃ., ʂʦʧʳʣʦʚʘ ɸ.ɻ. ʍʘʨʘʢʪʝʨ 

ʩʪʘʥʦʚʣʝʥʠʷ ʙʘʟʠʪʦʚ ʚ ʅʘʢʳʥʩʢʦʤ ʢʠʤʙʝʨʣʠʪʦʚʦʤ ʧʦʣʝ (ʗʢʫʪʠʷ) // ʆʪʝʯʝʩʪʚʝʥʥʘʷ 

ʛʝʦʣʦʛʠʷ. 2004. ˉ4. ʉ.44-49 

2. ʊʦʤʰʠʥ ʄ.ɼ., ʂʦʧʳʣʦʚʘ ɸ.ɻ., ʊʷʥ ʆ.ɸ. ʇʝʪʨʦʭʠʤʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʪʨʘʧʧʦʚ ʚʦʩʪʦʯʥʦʡ ʧʝʨʠʬʝʨʠʠ ʊʫʥʛʫʩʩʢʦʡ ʩʠʥʝʢʣʠʟʳ // ɻʝʦʣʦʛʠʷ ʠ ʛʝʦʬʠʟʠʢʘ. 2005. 

ʊ. 46. ˉ 1. ʉ. 72-82. 

 

 

ʉʊʈʆɽʅʀɽ ɿɽʄʅʆʁ ʂʆʈʓ ɺ ɿʆʅɽ ʉʆʏʃɽʅɽʅʀʗ ɸʃɼɸʅʆ-

ʉʊɸʅʆɺʆɻʆ ʑʀʊɸ ʀ ʉɸʗʅʆ-ɹɸʁʂɸʃʔʉʂʆʁ ʉʂʃɸɼʏɸʊʆʁ 

ʆɹʃɸʉʊʀ ɺɼʆʃʔ ʃʀʅʀʀ ʆʇʆʈʅʆɻʆ ʇʈʆʌʀʃʗ 1-ʉɹ 

 

ɻʦʰʢʦ ɽ.ʖ., ɾʘʙʠʥ ɺ.ɺ., ʉʘʣʴʥʠʢʦʚ ɸ.ʉ. 

ʉʠʙʠʨʩʢʠʡ ʠʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʛʝʦʣʦʛʠʠ, ʛʝʦʬʠʟʠʢʠ ʠ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, 

ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, geology@sniiggims.ru 

 

ʆʧʦʨʥʳʡ ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ 1-ʉɹ çʉʨʝʜʥʝʜʥʝʘʨʛʫʥʩʢ ï ʉʨʝʪʝʥʩʢ 

ï ɹʫʢʘʯʘʯʘ ï ʋʩʪʴ-ʂʘʨʝʥʛʘ ï ʊʘʢʩʠʤʦ ï ɹʦʜʘʡʙʦè ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 1337 ʢʤ 

ʧʨʝʩʝʢʘʝʪ ʤʥʦʛʦʦʙʨʘʟʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʄʦʥʛʦʣʦ-

ɿʘʙʘʡʢʘʣʴʩʢʦʡ, ʉʘʷʥʦ-ɹʘʡʢʘʣʴʩʢʦʡ ʠ ɸʣʜʘʥʦ-ʉʪʘʥʦʚʦʡ ʩʢʣʘʜʯʘʪʳʭ 

ʦʙʣʘʩʪʝʡ. ʆʢʘʥʯʠʚʘʝʪʩʷ ʧʨʦʬʠʣʴ ʚ ʇʨʠʙʘʡʢʘʣʦ-ʇʘʪʦʤʩʢʦʤ ʢʨʘʝʚʦʤ 

ʧʨʦʛʠʙʝ (ʨʠʩ. 1). ʇʨʦʬʠʣʴ ʧʝʨʝʩʝʢʘʝʪ ʩʣʝʜʫʶʱʠʝ ʩʪʨʫʢʪʫʨʳ:  

½ ʥʘ ʧʝʨʚʳʭ 300 ʢʤ ʧʝʨʝʩʝʢʘʝʪ ɸʨʛʫʥʩʢʫʶ ʰʘʨʴʷʞʥʦ-ʥʘʜʚʠʛʦʚʫʶ 

ʩʠʩʪʝʤʫ (0 ï 300 ʢʤ) 

½ ʥʘ ʩʣʝʜʫʶʱʠʭ 125 ʢʤ - ɸʛʠʥʩʢʦ-ɹʦʨʱʦʚʦʯʥʫʶ ʤʦʙʠʣʴʥʫʶ 

mailto:geology@sniiggims..ru


53 

 

ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʫʶ ʩʠʩʪʝʤʫ (300 ï 425 ʢʤ),  

½ ʥʘ ʩʣʝʜʫʶʱʠʭ 135 ʢʤ ʧʨʦʬʠʣʴ ʧʝʨʝʩʝʢʘʝʪ ʚʢʣʠʥʠʚʘʶʱʫʶʩʷ ʚ 

ɹʘʡʢʘʣʴʩʢʫʶ ʩʢʣʘʜʯʘʪʫʶ ʦʙʣʘʩʪʴ ʠ ʧʨʦʪʷʛʠʚʘʶʱʫʶʩʷ ʜʘʣʝʢʦ ʥʘ ʶʛʦ-ʟʘʧʘʜ 

ʚʝʪʚʴ ɿʘʧʘʜʥʦ-ʉʪʘʥʦʚʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ, ʩʣʦʞʝʥʥʳʡ 

ʛʣʫʙʦʢʦʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʤʠ ʧʦʨʦʜʘʤʠ ʘʨʭʝʷ ʠ ʥʠʞʥʝʛʦ ʧʨʦʪʝʨʦʟʦʷ (425 

ʜʦ 560 ʢʤ),  

½ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 180 ʢʤ - ʉʝʣʝʥʛʠʥʦ-ʗʙʣʦʥʦʚʫʶ ʩʢʣʘʜʯʘʪʫʶ ʩʠʩʪʝʤʫ 

ʦʪ 560 ʜʦ 800 ʢʤ, ʦʙʨʘʤʣʝʥʥʫʶ ʧʦ ʢʨʘʷʤ ʤʝʞʙʣʦʢʦʚʳʤʠ ʤʘʥʪʠʡʥʳʤʠ 

ʰʦʚʥʳʤʠ ʟʦʥʘʤʠ: ʅʝʨʯʠʥʩʢʦʡ (ʰʠʨʠʥʦʡ 40 ʢʤ - ʦʪ 560 ʜʦ 600 ʢʤ) ʠ 

ɺʠʪʠʤʩʢʦʡ (ʰʠʨʠʥʦʡ 75 ʢʤ - ʦʪ 725 ʜʦ 800 ʢʤ), 

½ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 130 ʢʤ ʧʝʨʝʩʝʢʘʝʪ ɿʘʧʘʜʥʦ-ɸʣʜʘʥʩʢʫʶ ʩʢʣʘʜʯʘʪʫʶ 

ʩʠʩʪʝʤʫ (800 - 930 ʢʤ),  

½ ʥʘ ʟʘʢʣʶʯʠʪʝʣʴʥʳʭ 407 ʢʤ ʧʝʨʝʩʝʢʘʝʪ ʉʘʷʥʦ-ɹʘʡʢʘʣʴʩʢʫʶ 

ʤʦʟʘʠʯʥʦ-ʙʣʦʢʦʚʫʶ ʩʢʣʘʜʯʘʪʫʶ ʦʙʣʘʩʪʴ, ʩʦʩʪʦʷʱʫʶ ʠʟ ɹʘʡʢʘʣʦ-

ɺʠʪʠʤʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ ʠ ʇʨʠʙʘʡʢʘʣʦ-ʇʘʪʦʤʩʢʦʡ ʢʨʘʝʚʦʡ ʩʠʩʪʝʤʳ 

ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ (930 - 1337 ʢʤ).  

 
ʈʠʩ. 1. ʆʧʦʨʥʳʡ ʧʨʦʬʠʣʴ 1-ʉɹ ʥʘ ʪʝʢʪʦʥʠʯʝʩʢʦʡ (ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʦʡ) ʢʘʨʪʝ 

ʈʦʩʩʠʠ, ʄ 1:2 500 000 [3] 
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ɺ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ çStreamSDSè [1] ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʛʣʫʙʠʥʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʨʘʟʨʝʟʘ ʦʪʨʘʞʝʥʥʳʭ ʚʦʣʥ, ʟʘʢʣʶʯʘʚʰʘʷʩʷ ʚ ʚʳʯʠʩʣʝʥʠʠ ʤʘʪʨʠʮʳ 

ʣʦʢʘʣʴʥʳʭ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʚʦʣʥʦʚʳʭ ʧʘʢʝʪʦʚ, ʠʭ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʡ 

ʵʥʝʨʛʠʠ ʚ ʦʢʥʝ 1*1 ʢʤ, ʢʚʘʜʨʘʪʘ ʵʥʝʨʛʠʠ ʚ ʤʘʣʦʤ ʦʢʥʝ 0.125*0.25 ʢʤ, 

ʦʩʥʦʚʥʦʡ ʯʘʩʪʦʪʳ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʚ ʦʢʥʝ 1*1 ʢʤ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʵʥʝʨʛʠʠ ʧʦʟʚʦʣʠʣʘ ʧʨʦʪʨʘʩʩʠʨʦʚʘʪʴ ʩʣʦʠ ʩ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʝʡ (ʪʝʤʥʳʡ ʮʚʝʪ ʚ ʨʘʟʨʝʟʝ), 

ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʨʝʟʢʦʡ ʘʢʫʩʪʠʯʝʩʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʘ 

ʪʘʢʞʝ ʚʳʜʝʣʠʪʴ ʩʣʦʠ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʵʥʝʨʛʠʝʡ ʦʪʨʘʞʝʥʠʷ (ʩʚʝʪʣʳʡ ʮʚʝʪ ʚ 

ʨʘʟʨʝʟʝ), ʦʪʚʝʯʘʶʱʠʝ ʟʦʥʘʤ ʦʜʥʦʨʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʝʱʝʩʪʚʘ (ʨʠʩ. 2, ɸ). 

ʈʘʟʨʝʟ ʢʚʘʜʨʘʪʘ ʵʥʝʨʛʠʠ ʠ ʨʘʟʨʝʟ ʦʩʥʦʚʥʦʡ ʯʘʩʪʦʪʳ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʚʦʣʥ 

(ʨʠʩ. 2, ɹ, ɺ) ʧʦʟʚʦʣʠʣʠ ʩʦʧʦʩʪʘʚʠʪʴ ʠʟʚʝʩʪʥʳʝ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʢʘʨʪʘʤ 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʙʣʦʢʠ [2] ʩ ʩʝʡʩʤʠʯʝʩʢʠʤ ʠʟʦʙʨʘʞʝʥʠʝʤ ʨʘʟʨʝʟʘ ʟʝʤʥʦʡ 

ʢʦʨʳ ʠ ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʠʭ ʛʨʘʥʠʮʳ, ʦʧʠʨʘʷʩʴ ʥʘ ʦʙʱʥʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ 

ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʠ ʨʘʟʜʝʣʝʥʥʦʩʪʴ ʩʢʚʦʟʴʢʦʨʦʚʳʤʠ ʨʘʟʣʦʤʘʤʠ.  

ʃʠʪʝʨʘʪʫʨʘ: 

1. ɻʦʰʢʦ ɽ.ʖ. ʠ ʜʨ. ʇʘʪʝʥʪ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ˉ 2324205 çʉʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ 
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ɺʝʨʭʦʷʥʦ-ʂʦʣʳʤʩʢʘʷ ʩʢʣʘʜʯʘʪʘʷ ʦʙʣʘʩʪʴè ʧʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ (ʙʦʣʝʝ 200) 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʨʘʟʨʝʟʘʤ. ʕʪʠ ʨʘʟʨʝʟʳ ʪʷʛʦʪʝʶʪ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʢ ʚʦʩʪʦʢʫ 

ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ (ʨʨ. ɺʠʣʶʡ, ʃʝʥʘ, ɸʤʛʘ, ɸʣʜʘʥ). ʆʥʠ ʪʘʢʞʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʚ ʝʸ ʩʢʣʘʜʯʘʪʦʤ ʦʙʨʘʤʣʝʥʠʠ (ʙʘʩʩʝʡʥʳ ʨʝʢ ʋʥʜʶʣʶʥʛ, 

ʂʶʥʜʶʜʝʡ, ɼʷʥʳʰʢʘ, ʃʝʧʠʩʢʝ, ʏʦʯʫʤʘ, ʊʫʤʘʨʘ, ɹʝʣʷʥʢʘ, ʂʝʣʝ, ɹʘʨʘʡʳ, 

ɹʘʡʙʳʢʘʥ, ʊʫʢʫʣʘʥ, ʊʦʤʧʦʨʫʢ, ɺʦʩʪʦʯʥʘʷ ʍʘʥʜʳʛʘ, ʊʦʤʧʦ, ʉʫʛʜʞʘ ʠ ʜʨ.). 

ɺ ʨʘʟʨʝʟʘʭ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʪʝʣʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʣʠʪʦʣʦʛʦ-

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ, ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʤ ʠ ʧʘʣʝʦʙʦʪʘʥʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤʠ. 

ɺ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʶʨʩʢʠʭ ʠ ʤʝʣʦʚʳʭ ʧʦʨʦʜ ʨʝʧʝʨʥʳʝ ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ 

ʛʦʨʠʟʦʥʪʳ ʚ ʦʪʜʝʣʴʥʳʭ ʩʢʚʘʞʠʥʘʭ ʧʨʦʩʣʝʞʝʥʳ ʥʘ ʟʘʢʨʳʪʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʚ 

ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥʪʘʭ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ɺʠʣʶʡʩʢʦʡ ʩʠʥʝʢʣʠʟʳ, ɸʣʜʘʥʩʢʦʡ 

ʘʥʪʝʢʣʠʟʳ ʠ ʇʨʝʜʚʝʨʭʦʷʥʩʢʦʛʦ ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʤʳʩʣʦʚʳʭ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʂ ʠʟʫʯʝʥʠʶ ʙʳʣ ʧʨʠʚʣʝʯʝʥ 

ʠ ʢʝʨʥ ʠʟ ʩʪʚʦʣʦʚ ʢʘʨʪʠʨʦʚʦʯʥʳʭ ʢʦʣʦʥʢʦʚʳʭ ʠ ʦʧʦʨʥʳʭ ʨʘʟʚʝʜʦʯʥʳʭ 

ʩʢʚʘʞʠʥ ʥʘ ʥʝʬʪʴ ʠ ʛʘʟ. ʆʥ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣ ʥʝʙʦʣʴʰʠʝ ʧʦ ʤʦʱʥʦʩʪʠ 

ʧʨʦʜʫʢʪʠʚʥʳʝ ʛʦʨʠʟʦʥʪʳ. ɺʦʟʨʘʩʪʥʦʝ ʜʘʪʠʨʦʚʘʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʪʝʣ ʠ ʠʭ 

ʧʦʨʘʡʦʥʥʘʷ ʩʪʨʘʪʠʬʠʢʘʮʠʷ ʧʨʦʚʝʜʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʠ ʬʠʪʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʦʚ ʉʠʙʠʨʠ [1]. ʕʪʦ 

ʧʦʟʚʦʣʠʣʦ ʜʦʚʦʣʴʥʦ ʜʝʪʘʣʴʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ 

ʨʘʟʥʦʨʦʜʥʳʡ ʢʝʨʥʦʚʳʡ ʤʘʪʝʨʠʘʣ ʠ, ʚ ʵʪʦʡ ʩʚʷʟʠ, ʚʳʷʚʠʪʴ, ʚ ʮʝʣʦʤ, 

ʦʙʲʝʤʥʫʶ ʧʘʣʝʦʥʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʫʶ ʠ ʧʘʣʝʦʙʦʪʘʥʠʯʝʩʢʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʠʟʫʯʝʥʥʦʛʦ ʶʨʩʢʦïʤʝʣʦʚʦʛʦ ʠʥʪʝʨʚʘʣʘ. ʎʝʣʴʶ ʥʘʩʪʦʷʱʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʘʩʴ ʢʦʤʧʣʝʢʩʥʘʷ ʨʝʚʠʟʠʷ ʨʘʟʨʝʟʘ ʶʨʳ ʠ ʤʝʣʘ ɺʊʂ ʚ 

çʟʦʥʝ ʧʝʨʝʭʦʜʘè. ʕʪʘ ʨʝʚʠʟʠʷ ʢʘʩʘʣʘʩʴ, ʚ ʦʩʥʦʚʥʦʤ, ʜʦʠʟʫʯʝʥʠʷ 

ʧʦʛʨʘʥʠʯʥʳʭ ʩʣʦʝʚ ʧʦʟʜʥʝʡ ʶʨʳïʨʘʥʥʝʛʦ ʤʝʣʘ, ʫʪʦʯʥʝʥʠʷ ʦʙʲʝʤʘ ɺʊʂ ʚ 

ʧʨʝʜʝʣʘʭ ʧʦʟʜʥʝʶʨʩʢʦʛʦïʨʘʥʥʝʤʝʣʦʚʦʛʦ (ʣʘʧʪʝʚʩʢʠʡïʢʠʪʯʘʥʩʢʠʡ 

ʧʦʜʢʦʤʧʣʝʢʩʳ) ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ [2, 3].   

ɺ ʶʨʩʢʫʶ ʠ ʤʝʣʦʚʫʶ ʵʧʦʭʠ ʥʘ ʚʦʩʪʦʢʝ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʚ ʝʝ 

ʩʢʣʘʜʯʘʪʦʤ ʦʙʨʘʤʣʝʥʠʠ ʧʨʦʷʚʠʣʠ ʩʝʙʷ ʨʷʜ ʩʪʘʜʠʡ ʪʝʢʪʦʥʦʤʘʛʤʘʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʠʟʘʮʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʙʠʦʪʠʯʝʩʢʠʤʠ ʠ ʘʙʠʦʪʠʯʝʩʢʠʤʠ ʩʦʙʳʪʠʷʤʠ. 

ʊʘʢ, ʚ çʟʦʥʝ ʧʝʨʝʭʦʜʘè ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʧʦʟʜʥʝʪʨʠʘʩʦʚʦʝ ï ʶʨʩʢʦʝ 

ʚʨʝʤʷ ʪʨʠ ʪʝʢʪʦʥʦ-ʩʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʠʝ ʩʪʘʜʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʘʧʪʝʚʩʢʦʛʦ 

ʧʦʜʢʦʤʧʣʝʢʩʘ (T3r2-J3v): ʨʘʥʥʷʷ (T3r2-J1), ʧʨʦʤʝʞʫʪʦʯʥʘʷ (J1-2) ʠ ʧʦʟʜʥʷʷ (J2-

3), ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʜʨʝʚʥʝʢʠʤʤʝʨʠʡʩʢʦʡ, ʜʘʥʣʘʧʩʢʦʡ ʠ 

ʥʦʚʦʢʠʤʤʝʨʠʡʩʢʦʡ ʛʣʦʙʘʣʴʥʳʤ ʩʪʘʜʠʷʤ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʠʟʘʮʠʠ. ɻʣʦʙʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʥʦʚʦʢʠʤʤʝʨʠʡʩʢʦʡ ʩʪʘʜʠʠ ʪʝʢʪʦʥʦ-

ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʥʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʝ ʤʘʨʢʠʨʦʚʘʥ ʥʘ ʝʸ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ï ʭʦʨʙʦʩʫʦʥʩʢʠʤ (J2-3hb) ʠ ʢʫʦʡʢʩʢʦ-ʤʦʣʦʜʠʥʩʢʠʤ (J3km) 
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ʢʦʤʧʣʝʢʩʘʤʠ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʤʘʛʤʘʪʠʟʤʘ (ʧʦʟʜʥʷʷ (J2-3) ʩʪʘʜʠʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʘʧʪʝʚʩʢʦʛʦ ʧʦʜʢʦʤʧʣʝʢʩʘ). ʅʘ ʚʦʩʪʦʢʝ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ, ʚ ɺʠʣʶʡʩʢʦʡ ʩʠʥʝʢʣʠʟʝ, ʚ ʢʦʨʝʥʥʦʤ ʦʩʘʜʦʯʥʦʤ ʪʝʨʨʠʛʝʥʥʦʤ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ ʨʘʟʨʝʟʝ ʚʝʨʭʥʝʡ ʶʨʳ, ʥʘ ʛʨʘʥʠʮʝ ʩ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ 

ʪʝʨʨʠʛʝʥʥʳʤ ʥʠʞʥʠʤ ʤʝʣʦʤ, ʚʧʝʨʚʳʝ ʚ ʧʨʘʢʪʠʢʝ ʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʛʝʦʣʦʛʦ-

ʩʲʝʤʦʯʥʳʭ ʨʘʙʦʪ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʳ ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-

ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ. ʇʦʛʨʘʥʠʯʥʳʝ ʦʩʘʜʦʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚʝʨʭʥʝʡ ʶʨʳ ʠ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʥʠʞʥʝʛʦ ʤʝʣʘ ʚ ʨʘʟʨʝʟʝ (ʢʦʨʝʥʥʦʡ ʚʳʭʦʜ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ 

ʜʦʣʠʥʳ çʊʫʡʤʘʜʘè, ʚ 26 ʢʤ ʩʝʚʝʨʥʝʝ ʛ. ʗʢʫʪʩʢʘ, çʄʦʣʦʪʦʚʩʢʘʷ ʧʘʜʴè, 

ʪʝʨʨʘʩʘ ʣʝʚʦʛʦ ʙʝʨʝʛʘ ʨ. ʃʝʥʘ, 62Á25ᾳʉ.ʐ., 129Á70ᾳɺ.ɼ.) ʧʨʝʜʩʪʘʚʣʝʥʳ 

(ʩʥʠʟʫ-ʚʚʝʨʭ) ʩʣʦʷʤʠ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʙʝʨʛʝʠʥʩʢʦʡ ʠ ʙʘʪʳʣʳʭʩʢʦʡ 

ʩʚʠʪʘʤ. ɺ ʩʦʩʪʘʚ ʵʪʠʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʪʝʣ ʚʭʦʜʷʪ ʧʝʩʢʠ, ʧʝʩʯʘʥʠʢʠ, ʫʛʣʠ 

ʢʘʤʝʥʥʳʝ, ʧʝʧʣʦʚʳʝ ʪʫʬʳ, ʣʘʚʳ ʜʘʮʠʪʦʚ. ɺ ʧʝʧʣʦʚʳʭ ʪʫʬʘʭ ʘʚʪʦʨʘʤʠ 

ʚʳʧʦʣʥʝʥʳ ʩʙʦʨʳ ʣʠʩʪʦʚʦʡ ʬʣʦʨʳ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʙʝʨʛʝʠʥʩʢʦʡ ʩʚʠʪʳ 

ʙʘʩʩʝʡʥʦʚ ʨʨ. ɸʣʜʘʥ ʠ ɹʫʨʝʠ (ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʧʦʣʥʝʥʳ ɸ.ʀ. ʂʠʨʠʯʢʦʚʦʡ). 

ʅʘʡʜʝʥʥʘʷ ʬʣʦʨʘ ʚʧʝʨʚʳʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʢʨʦʚʣʶ ʢʦʨʝʥʥʦʛʦ ʨʘʟʨʝʟʘ 

ʙʝʨʛʝʠʥʩʢʦʡ ʩʚʠʪʳ ʚʝʨʭʥʝʡ ʶʨʳ ɹʦʣʴʰʦʛʦ ʗʢʫʪʩʢʘ. ʆʥʘ ʤʘʨʢʠʨʫʝʪ 

ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʧʦʨʦʜʳ ʧʦʟʜʥʝʡ ʶʨʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʛʨʘʥʠʮʝ ʩ ʨʘʥʥʠʤ 

ʤʝʣʦʤ). ɺ ʟʦʥʝ ʧʝʨʝʭʦʜʘ çʉʠʙʠʨʩʢʘʷ ʧʣʘʪʬʦʨʤʘ ï ɺʝʨʭʦʷʥʦ-ʂʦʣʳʤʩʢʘʷ 

ʩʢʣʘʜʯʘʪʘʷ ʦʙʣʘʩʪʴè ʥʦʚʳʡ ʨʘʟʨʝʟ ʢʨʦʚʣʠ ʚʝʨʭʥʝʡ ʶʨʳ ʩ ʚʫʣʢʘʥʦʛʝʥʥʳʤʠ 

ʧʦʨʦʜʘʤʠ ʩʢʦʨʨʝʣʠʨʦʚʘʥ ʩʨʝʜʠ ʦʧʦʨʥʳʭ ʪʝʨʨʠʛʝʥʥʳʭ ʚʝʨʭʥʝʶʨʩʢʠʭ 

ʨʘʟʨʝʟʦʚ ʧʣʘʪʬʦʨʤʳ ʥʘ ʦʩʥʦʚʝ ʬʠʪʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʦʚ ʉʠʙʠʨʠ 

[1].  

ɺʝʨʭʥʷʷ ʶʨʘ (J3). ɹʝʨʛʝʠʥʩʢʘʷ ʩʚʠʪʘ (J3br) (ʫʨʝʟ ʚʦʜʳ, ʘʙʩ. ʦʪʤ. 98 ʤ). 

ʆʧʠʩʘʥʠʝ ʨʘʟʨʝʟʘ ʚ ʢʘʨʴʝʨʝ ʥʘ ʘʙʩ. ʚʳʩʦʪʝ 120 ʤ). ɿʜʝʩʴ ʚʩʢʨʳʪʳ: 

1. ʇʝʩʯʘʥʠʢʠ ʩʝʨʳʝ ʠ ʩʚʝʪʣʦ-ʩʝʨʳʝ ʤʝʣʢʦ-ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʛʝʥʝʟʠʩʘéééééééééééé.......................ʚʠʜ. 

ééééééééééééééééééééééééééé.ʤʦʱ. 3,0 ʤ 

2. ʃʘʚʳ ʜʘʮʠʪʦʚ ʚ ʧʦʜʚʦʜʷʱʝʤ ʢʘʥʘʣʝ. ɸʟ. ʧʘʜ. 150ÁÏ78-85ééé2,0 ʤ  

3. ʊʫʬʳ ʢʨʘʩʥʳʝ, ʢʨʘʩʥʦ-ʙʫʨʳʝ ʧʝʧʣʦʚʳʝ. ɸʟ. ʧʘʜ. 22ÁÏ7-8. ʆʩʪʘʪʢʠ 

ʬʣʦʨʳ: Equsetitescf. Acmophyllus Kiritch, Equsetitessp., 

ʉladophlebisaldanensis Vachr., Raphaeliacf. Kirinae Kiritch., ʬʨʘʛʤʝʥʪʳ: 

Nilssonia, Czekanowska, ʉycadales, 

Coniferalesééééééééééééééééééééééé....é.1,5 ʤ  

ʇʦʣʫʯʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʦʟʜʥʝʶʨʩʢʠʤ ʧʦ ʥʘʣʠʯʠʶ 

ʭʦʨʦʰʝʡ ʩʦʭʨʘʥʥʦʩʪʠ ʣʠʩʪʦʚʦʡ ʬʣʦʨʳ: ʬʨʘʛʤʝʥʪʳ ʧʝʨʴʝʚ ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ 

ʵʪʦʛʦ ʚʦʟʨʘʩʪʥʦʛʦ ʫʨʦʚʥʷ ʉladophlebisaldanensis Vachr., ʧʦʙʝʛʠ ʭʚʦʱʦʚʳʭ, 

ʭʦʪʷ ʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦ ʟʥʘʢʦʤ cf. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɺʠʣʶʡʩʢʦʡ ʩʠʥʝʢʣʠʟʳ 
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ʵʪʠ ʬʦʨʤʳ ʣʠʩʪʦʚʦʡ ʬʣʦʨʳ ʥʝʦʜʥʦʢʨʘʪʥʦ ʚʩʪʨʝʯʝʥʳ ʚ ʙʝʨʛʝʠʥʩʢʦʡ ʩʚʠʪʝ. 

ɺʳʰʝ ʧʦ ʨʘʟʨʝʟʫ ʬʣʦʨʘ ʉladophlebisaldanensis Vachr. ʥʝ ʠʟʚʝʩʪʥʘ ʥʘ ʚʦʩʪʦʢʝ 

ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ (ʙʘʩʩʝʡʥʳ ʨʨ. ɺʠʣʶʡ, ʃʝʥʘ, ɸʤʛʘ ʠ ɸʣʜʘʥ). 

4. ʋʛʣʠ ʯʝʨʥʳʝ ʠ ʙʫʨʳʝ ʢʘʤʝʥʥʳʝééééééééééé..éé..0,5 ʤ 

5. ʇʝʩʢʠ ʨʳʭʣʳʝ ʩʚʝʪʣʦ-ʩʝʨʳʝ ʠ ʩʝʨʳʝ ʨʘʟʥʦʟʝʨʥʠʩʪʳʝ, ʧʝʩʯʘʥʠʢʠ ʩʝʨʳʝ 

ʠ ʩʚʝʪʣʦ-ʩʝʨʳʝ ʤʝʣʢʦ-ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ. é..ééé...............ʚʠʜ. ʤʦʱ. 5,0 ʤ 

6. ɿʘʜʝʨʥʦʚʘʥʦ, ʟʘʣʝʩʝʥʦééééééééééééééééé..16,0 ʤ  

ʂʨʦʚʣʷ ʙʝʨʛʝʠʥʩʢʦʡ ʩʚʠʪʳ. ɻʨʘʥʠʮʘ ʚʩʢʨʳʪʘ ʦʪ ʥʘʙʣʶʜʝʥʠʡ. ʆʙʱʘʷ 

ʚʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʙʝʨʛʝʠʥʩʢʦʡ ʩʚʠʪʳ ʚ ʨʘʟʨʝʟʝ ʩʦʩʪʘʚʣʷʝʪ 28,0 ʤ 

ʅʠʞʥʠʡ ʤʝʣ (ʂ1). ɹʘʪʳʣʳʭʩʢʘʷ ʩʚʠʪʘ (ʂ1bt). ʆʧʠʩʘʥʠʝ ʥʠʞʥʝʛʦ ʤʝʣʘ 

ʧʨʦʠʟʚʝʜʝʥʦ ʥʘ ʘʙʩ. ʚʳʩʦʪʝ 148 ʤ. 

7. ʇʝʩʢʠ ʩʚʝʪʣʦ-ʩʝʨʳʝ ʠ ʩʝʨʳʝ, ʧʝʩʯʘʥʠʢʠ ʩʝʨʳʝ ʠ ʩʚʝʪʣʦ-ʩʝʨʳʝ, ʤʝʣʢʦ- 

ʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ ʧʣʠʪʯʘʪʳʝ ʠ ʢʦʤʢʦʚʘʪʦ-ʧʣʠʪʯʘʪʳʝ, ʯʘʱʝ ʚ ʨʘʟʚʘʣʘʭ ʠ 

ʨʝʞʝ ʚ ʧʦʣʫʢʦʨʝʥʥʳʭ ʚʳʭʦʜʘʭ. ɸʟ. ʧʘʜ. 22ÁÏ7. ɺʠʜ. ʤʦʱéé..2,5-3,0 ʤ 

ʆʩʪʘʪʢʠ ʬʣʦʨʳ ʮʠʢʘʜʦʚʳʭ ʠ ʙʝʥʥʝʪʪʠʪʦʚʳʭ (ʩʙʦʨʳ ʣʠʩʪʦʚʦʡ ʬʣʦʨʳ 

ʧʨʦʚʝʜʝʥʳ ʘʚʪʦʨʘʤʠ, ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʧʦʣʥʝʥʳ ɸ.ʀ. ʂʠʨʠʯʢʦʚʦʡ). ɺʧʝʨʚʳʝ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʦʜʥʦʚʨʝʤʝʥʥʦ ʮʠʢʘʜʦʚʳʤʠ, ʙʝʥʥʝʪʪʠʪʦʚʳʤʠ ʠ ʭʚʦʡʥʳʤʠ 

ʢʦʨʝʥʥʦʡ ʨʘʟʨʝʟ ʧʦʜʦʰʚʳ ʥʠʞʥʝʛʦ ʤʝʣʘ ʚ ʨʘʡʦʥʝ ɹʦʣʴʰʦʛʦ ʗʢʫʪʩʢʘ. ʊʠʧ 

ʨʦʜʘ Encephalartites; ʦʩʪʘʪʢʠ ʭʚʦʡʥʳʭ, ʪʠʧ ʨʦʜʘ Sciadopitys. ɺ ʶʨʩʢʦ-

ʤʝʣʦʚʦʡ ʬʣʦʨʝ ʗʢʫʪʠʠ ʨʘʩʪʝʥʠʷ ʵʪʠʭ ʨʦʜʦʚ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳ ʚ ʩʦʩʪʘʚʝ 

ʙʘʪʳʣʳʭʩʢʦʡ ʩʚʠʪʳ ʨʘʥʥʝʤʝʣʦʚʳʭ ʪʘʬʦʬʣʦʨ ʙʘʩʩʝʡʥʦʚ ʨʨ. ɸʣʜʘʥʘ ʠ 

ɺʠʣʶʷ. ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʦʧʠʩʘʥʥʦʛʦ ʨʘʟʨʝʟʘ ʚʝʨʭʥʝʡ ʶʨʳ ʠ ʥʠʞʥʝʛʦ ʤʝʣʘ 

ʩʦʩʪʘʚʣʷʝʪ 31,0 ʤ. ʆʪʤʝʪʠʤ, ʯʪʦ ʦʙʨʘʟʮʳ ʣʠʩʪʦʚʦʡ ʬʣʦʨʳ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ 

ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʦ ʚʝʨʭʥʝʡ ʶʨʝ ʠ ʥʠʞʥʝʤʫ ʤʝʣʫ, ʧʦ ʧʨʝʜʣʦʞʝʥʠʶ ɸ.ʀ. 

ʂʠʨʠʯʢʦʚʦʡ, ʧʝʨʝʜʘʥʳ ʚ ʬʝʚʨʘʣʝ 2018 ʛ. ʥʘ ʭʨʘʥʝʥʠʝ ʚ ʆʪʜʝʣ 

ʧʘʣʝʦʙʦʪʘʥʠʢʠ ɹʦʪʘʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʈɸʅ (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ). 

ɺ ʤʝʣʦʚʫʶ ʵʧʦʭʫ ʫʨʦʚʥʠ ʙʠʦʪʠʯʝʩʢʦʛʦ ʠ ʘʙʠʦʪʠʯʝʩʢʦʛʦ ʩʦʙʳʪʠʡ ʙʳʣʠ 

ʪʘʢʞʝ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ɺʠʣʶʡʩʢʦʡ ʩʠʥʝʢʣʠʟʝ. ʊʘʢ, ʚ ʙʘʩʩʝʡʥʝ ʨ. ʃʝʥʘ 

(ʚʝʨʭʦʚʴʷ ʨ. ʃʫʥʛʭʘ), ʘʙʠʦʪʠʯʝʩʢʦʝ ʩʦʙʳʪʠʝ ʧʨʦʷʚʠʣʦ ʩʝʙʷ ʚ ʙʘʪʳʣʳʭʩʢʦʝ 

ʚʨʝʤʷ ʥʠʞʥʝʛʦ ʤʝʣʘ. ʅʠʞʥʝʤʝʣʦʚʦʝ ʭʘʪʳʨʳʢʩʢʦʝ ʩʦʙʳʪʠʝ ʚʳʷʚʣʝʥʦ ʚ ʨʷʜʝ 

ʧʫʥʢʪʦʚ ɺʠʣʶʡʩʢʦʡ ʩʠʥʝʢʣʠʟʳ: ʥʘ ʨ. ʉʠʪʪʝ (10 ʤ ʧʣʘʩʪ ʪʫʬʦʚ 

ʤʘʨʢʠʨʦʚʘʥʥʳʭ ʣʠʩʪʦʚʦʡ ʬʣʦʨʦʡ ʭʘʪʳʨʳʢʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ); ʚ ʅʘʤʩʢʦʡ 

ʦʧʦʨʥʦʡ ʩʢʚʘʞʠʥʝ (ʧʣʘʩʪ 4 ʤ ʛʨʘʥʦʜʠʦʨʠʪʦʚʳʭ ʪʫʬʦʚ ʚ ʦʩʥʦʚʘʥʠʠ 

ʭʘʪʳʨʳʢʩʢʦʡ ʩʚʠʪʳ); ʥʘ ʨ. ʏʳʙʳʜʘ, ʚ ʧʣʘʩʪʝ ʧʝʩʢʘ ʚʳʷʚʣʝʥʦ ʚʳʩʦʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʩʪʝʢʣʘ ʚ ʦʩʥʦʚʘʥʠʠ ʭʘʪʳʨʳʢʩʢʦʡ ʩʚʠʪʳ; ʚ 

ʩʢʚʘʞʠʥʘʭ ˉ 7 ʠ ˉ 9 ɺʠʣʶʡʩʢʦʛʦ ʢʦʣʦʥʢʦʚʦʛʦ ʧʨʦʬʠʣʷ ʚ ʤʝʣʦʚʳʭ ʧʦʨʦʜʘʭ 

(ʭʘʪʳʨʳʢʩʢʘʷ ʩʚʠʪʘ) ʫʩʪʘʥʦʚʣʝʥʳ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʧʝʧʣʳ.  
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ʌʘʢʪ ʥʘʣʠʯʠʷ ʚ ʨʘʟʨʝʟʘʭ ʨʘʟʥʳʭ ʙʘʩʩʝʡʥʦʚ ʨʝʢ ɺʠʣʶʡʩʢʦʡ ʩʠʥʝʢʣʠʟʳ 

ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʯʠʚʦʡ ʤʦʱʥʦʩʪʠ ʥʠʞʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʛʦʚʦʨʠʪ ʦ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʚ ʵʪʦʪ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ. ɺ ʵʪʦʡ 

ʩʚʷʟʠ, ʥʘʭʦʜʢʠ ʧʨʦʩʣʦʝʚ ʪʫʬʦʛʝʥʥʳʭ ʧʦʨʦʜ, ʠʭ ʚʳʜʝʨʞʘʥʥʘʷ ʣʘʪʝʨʘʣʴʥʘʷ 

ʧʦʟʠʮʠʷ ʚ ʨʘʟʨʝʟʝ, ʥʝ ʪʦʣʴʢʦ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʧʝʨʝʩʪʨʦʡʢʫ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɺʠʣʶʡʩʢʦʡ ʩʠʥʝʢʣʠʟʳ ʚ ʢʦʥʮʝ ʥʠʞʥʝʤʝʣʦʚʦʡ ʵʧʦʭʠ (ʢʨʦʚʣʷ 

ʢʠʪʯʘʥʩʢʦʛʦ ʧʦʜʢʦʤʧʣʝʢʩʘ ɺʊʂ, ʭʘʪʳʨʳʢʩʢʦʝ ʚʨʝʤʷ), ʥʦ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, 

ʯʪʦ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʝʨʝʩʪʨʦʡʢʦʡ ʠʟʫʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʠ 

ʠʥʪʝʥʩʠʚʥʳʤʠ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʚʦʩʪʦʢʘ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ ʠ ʪʘʢʞʝ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʚʫʣʢʘʥʠʟʤʦʤ, ʢʘʢ ʤʳ ʵʪʦ ʥʘʙʣʶʜʘʣʠ 

ʥʘ ʨʫʙʝʞʝ ʚʝʨʭʥʝʡ ʶʨʳ ʚ ʨʘʡʦʥʝ ɹʦʣʴʰʦʛʦ ʗʢʫʪʩʢʘ.  

ɺʳʚʦʜʳ 

ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ɺʊʂ ɺʠʣʶʡʩʢʦʡ ʩʠʥʝʢʣʠʟʳ ʨʫʙʝʞʠ ʧʦʟʜʥʝʶʨʩʢʦʛʦ ʠ 

ʨʘʥʥʝʤʝʣʦʚʦʛʦ ʙʠʦʪʠʯʝʩʢʦʛʦ ʠ ʘʙʠʦʪʠʯʝʩʢʦʛʦ ʩʦʙʳʪʠʡ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ 

ʛʣʦʙʘʣʴʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʧʦʟʜʥʝʶʨʩʢʦʡïʨʘʥʥʝʤʝʣʦʚʦʡ ʪʝʢʪʦʥʦ-

ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʥʘ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʝ ɸʟʠʠ. ɺ ʨʘʤʢʘʭ ʨʫʙʝʞʝʡ 

ʵʪʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʥʘ ʩʝʚʝʨʝ, ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʠ ʚʦʩʪʦʢʝ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ ʚ ʧʨʝʜʝʣʘʭ ʗʢʫʪʩʢʦʡ ʢʠʤʙʝʨʣʠʪʦʚʦʡ ʧʨʦʚʠʥʮʠʠ ʩʠʥʭʨʦʥʥʦ 

ʧʨʦʷʚʠʣ ʩʝʙʷ ʧʦʟʜʥʝʶʨʩʢʠʡ-ʨʘʥʥʝʤʝʣʦʚʦʡ ʘʣʤʘʟʦʥʦʩʥʳʡ ʢʠʤʙʝʨʣʠʪʦʚʳʡ 

ʤʘʛʤʘʪʠʟʤ. ʀʟʣʦʞʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ  ʠʤʝʶʪ ʦʧʨʝʜʝʣʷʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʨʝʰʝʥʠʷ ʢʣʶʯʝʚʳʭ ʚʦʧʨʦʩʦʚ ʚʦʟʨʘʩʪʥʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ, ʜʘʪʠʨʦʚʘʥʠʷ 

ʤʝʩʪʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ (ʦʩʘʜʦʯʥʳʝ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ 

ʦʙʨʘʟʦʚʘʥʠʷ) ʶʨʳ ʠ ʤʝʣʘ, ʠʭ ʧʦʨʘʡʦʥʥʦʡ ʠ ʤʝʞʨʘʡʦʥʥʦʡ ʢʦʨʨʝʣʷʮʠʠ, 

ʧʦʚʳʰʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ ʠ ʫʩʠʣʝʥʠʷ 

ʩʪʝʧʝʥʠ ʥʘʜʝʞʥʦʩʪʠ ʤʠʥʝʨʘʛʝʥʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʘ çʟʦʥʳ ʧʝʨʝʭʦʜʘè ʥʘ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʧʦʣʝʟʥʳʝ ʠʩʢʦʧʘʝʤʳʝ: ʘʣʤʘʟʳ, ʙʣʘʛʦʨʦʜʥʳʝ 

ʤʝʪʘʣʣʳ, ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, ʢʘʫʩʪʦʙʠʦʣʠʪʳ ʠ ʜʨ.  

 ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʅʀʈ ʀɻɸɹʄ ʉʆ 

ʈɸʅ ʚ ʨʘʤʢʘʭ ʇʨʦʝʢʪʦʚ ˉ 0381-2016-0001 ʠ 0381-2016-0004. 

ɸʚʪʦʨʳ ʛʣʫʙʦʢʦ ʧʨʠʟʥʘʪʝʣʴʥʳ ɸ.ʀ. ʂʠʨʠʯʢʦʚʦʡ, ʜ.ʛ.-ʤ.ʥ., ʧʨʦʬʝʩʩʦʨʫ, 

ʛʣʘʚʥʦʤʫ ʥʘʫʯʥʦʤʫ ʩʦʪʨʫʜʥʠʢʫ ʌɻʋʇ ɺʅʀɻʈʀ (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) ʟʘ 

ʦʧʨʝʜʝʣʝʥʠʷ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʶʨʩʢʦʛʦ ʠ ʤʝʣʦʚʦʛʦ ʚʨʝʤʝʥʥʳʭ 

ʠʥʪʝʨʚʘʣʦʚ.          

ʃʠʪʝʨʘʪʫʨʘ: 

1. ɻʨʠʥʝʥʢʦ ɺ.ʉ. ʄʝʣʦʚʳʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚʦʩʪʦʢʘ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ // ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʛʝʦʣʦʛʠʷ. 2007. ˉ 1. ʉ. 110-118. 

2. ɻʨʠʥʝʥʢʦ ɺ.ʉ., ʂʥʷʟʝʚ ɺ.ɻ. ʃʘʧʪʝʚʩʢʠʡ ʧʦʜʢʦʤʧʣʝʢʩ (T3r2-J3v) ʚʝʨʭʦʷʥʩʢʦʛʦ 

ʪʝʨʨʠʛʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ // ʅʘʫʢʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ. 2012. ˉ 4 (68). ʉ. 13-18. 
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3. ɻʨʠʥʝʥʢʦ ɺ.ʉ., ɼʝʚʷʪʦʚ ɺ.ʇ. ʂʠʪʯʘʥʩʢʠʡ (K1b-K1al1) ʧʦʜʢʦʤʧʣʝʢʩ ï ʥʦʚʦʝ 

ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʚʝʨʭʦʷʥʩʢʦʛʦ ʪʝʨʨʠʛʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʟʦʥʘ ʧʝʨʝʭʦʜʘ çʉʠʙʠʨʩʢʘʷ 

ʧʣʘʪʬʦʨʤʘ ï ɺʝʨʭʦʷʥʦ-ʂʦʣʳʤʩʢʘʷ ʩʢʣʘʜʯʘʪʘʷ ʦʙʣʘʩʪʴè) // ʅʘʫʢʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝ. 

2017. ˉ 1 (85). ʉ. 33-40.   

 

 

ʀɿʆʊʆʇʅʆɽ Sm-Nd ɼɸʊʀʈʆɺɸʅʀɽ ʆʉʅʆɺʅʓʍ ʊʀʇʆɺ 

ɻɽʆʃʆɻʀʏɽʉʂʀʍ ʌʆʈʄɸʎʀʁ ʎʀʇʀʂɸʅʉʂʆɻʆ ɹʃʆʂɸ 

ʉɽɺɽʈʆ-ɿɸʇɸɼʅʆɻʆ ɿɸɹɸʁʂɸʃʔʗ 

 

ɼʦʨʦʥʠʥʘ ʅ.ɸ., ɸʥʪʦʥʦʚ ɸ.ʖ. 

ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʉʆ ʈɸʅ, ʛ. ʋʣʘʥ-ʋʜʵ, dna48@mail.ru 

 

ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʪʝʨʨʠʪʦʨʠʷ ɿʘʧʘʜʥʦʛʦ ɿʘʙʘʡʢʘʣʴʷ ʩʯʠʪʘʣʘʩʴ 

ʦʙʣʘʩʪʴʶ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʠʬʝʡʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʪʥʦʩʠʣʘʩʴ ʢ ʦʙʣʘʩʪʷʤ ʙʘʡʢʘʣʴʩʢʦʡ ʩʢʣʘʜʯʘʪʦʩʪʠ [5]. 

ʂʦʣʠʯʝʩʪʚʦ ʞʝ ʦʧʨʝʜʝʣʝʥʠʡ ʚʦʟʨʘʩʪʘ ʜʣʷ ʦʩʥʦʚʥʳʭ ʬʦʨʤʘʮʠʡ ʵʪʦʡ 

ʦʛʨʦʤʥʦʡ ʦʙʣʘʩʪʠ, ʚʢʣʶʯʘʶʱʠʭ ʪʝʨʨʠʛʝʥʥʳʝ, ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʠ 

ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʩʝ ʝʱʝ ʝʜʠʥʠʯʥʳ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʦʙʦʩʥʦʚʘʥ ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʡ (D3-C2
1) 

ʚʦʟʨʘʩʪ ʩʪʨʘʪʦʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ ɹʘʛʜʘʨʠʥʩʢʠʡ ʩʠʥʢʣʠʥʦʨʠʡ 

ɺʠʪʠʤʢʘʥ-ʎʠʧʠʥʩʢʦʡ ʟʦʥʳ [4 ʠ ʜʨ.], ʘ ʪʘʢʞʝ U-Pb ʠʟʦʪʦʧʥʳʤ ʤʝʪʦʜʦʤ ʧʦ 

ʮʠʨʢʦʥʘʤ ʥʘ ʝʜʠʥʠʯʥʳʭ ʦʙʨʘʟʮʘʭ ï ʛʣʘʚʥʳʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ ʢʘʢ 

ʙʘʟʠʪʦʚʦʛʦ, ʪʘʢ ʠ ʛʨʘʥʠʪʦʠʜʥʦʛʦ ʩʦʩʪʘʚʘ. ʉʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʵʪʠʭ 

ʜʘʥʥʳʭ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ 

ʨʝʛʠʦʥʘ. ʇʦʜʩʧʦʨʴʝʤ ʚ ʨʝʰʝʥʠʠ ʵʪʦʡ ʟʘʜʘʯʠ ʧʦʩʣʫʞʘʪ ʧʨʝʜʣʦʞʝʥʥʳʝ ʥʠʞʝ 

ʤʘʪʝʨʠʘʣʳ ʠʟʦʪʦʧʥʦʛʦ Sm-Nd ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʥʪʨʫʟʠʚʥʳʭ, ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʠ 

ʤʝʪʘʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ ʎʠʧʠʢʘʥʩʢʦʛʦ ʙʣʦʢʘ.  

ʎʠʧʠʢʘʥʩʢʠʡ ʙʣʦʢ ʥʘ ʩʝʛʦʜʥʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʠʙʦʣʝʝ ʠʟʫʯʝʥʥʫʶ 

ʯʘʩʪʴ ɺʠʪʠʤʢʘʥ-ʎʠʧʠʥʩʢʦʡ ʟʦʥʳ. ʎʠʧʠʢʘʥʩʢʘʷ ʪʦʣʱʘ ʩʯʠʪʘʝʪʩʷ ʪʠʧʠʯʥʳʤ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʛʘʨʛʠʥʩʢʦʡ ʩʝʨʠʠ, ʩʣʘʛʘʶʱʝʡ ʢʨʫʧʥʳʡ (ʦʢʦʣʦ 800 ʢʚ. ʢʤ) 

ʦʩʪʘʥʝʮ ʚ ʛʨʘʥʠʪʦʠʜʘʭ ʚʠʪʠʤʢʘʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʎʠʧʠʢʘʥ ʠ 

ʤʝʣʢʠʝ ʢʩʝʥʦʣʠʪʳ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ɸʣʘʢʘʨʘ, ʊʘʣʦʷ ʠ ʎʠʧʳ [5]. ɺ ʩʪʨʘʪʦʪʠʧʝ 

ʥʘ ʨ. ʎʠʧʠʢʘʥ ʪʦʣʱʘ ʩʣʦʞʝʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʠʦʪʠʪ-ʢʚʘʨʮ-

ʧʣʘʛʠʦʢʣʘʟʦʚʳʤʠ ʩʣʘʥʮʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʢʘʣʴʮʠʪʦʚʳʭ ʤʨʘʤʦʨʦʚ, ʚ 

ʙʘʩʩʝʡʥʝʨʝʢʠ ʋʰʤʘ ï ʤʝʪʘʧʝʩʯʘʥʠʢʘʤʠ, ʪʫʬʦʧʝʩʯʘʥʠʢʘʤʠ, ʘʣʝʚʨʠʪʠʩʪʳʤʠ 

ʘʨʛʠʣʣʠʪʘʤʠ ʠ ʘʧʦʨʠʦʜʘʮʠʪʦʚʳʤʠ ʩʣʘʥʮʘʤʠ. ɺ ʩʦʩʪʘʚʝ ʪʦʣʱʠ ʦʙʱʝʡ 

ʤʦʱʥʦʩʪʴʶ >4000 ʤ ʚʳʜʝʣʷʶʪ ʯʝʪʳʨʝ ʧʘʯʢʠ ʵʪʠʭ ʧʦʨʦʜ. ʇʦʨʦʜʳ ʦʙʨʘʟʫʶʪ 

mailto:dna48@mail.ru
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ʦʧʨʦʢʠʥʫʪʫʶ ʠʟʦʢʣʠʥʘʣʴʥʫʶ ʩʢʣʘʜʢʫ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, 

ʦʩʝʚʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʢʦʪʦʨʦʡ ʥʘʢʣʦʥʝʥʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʧʦʜ ʫʛʣʘʤʠ 20-60Á.  

ʈʠʩ. 1. ʉʭʝʤʘ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ɿʘʧʘʜʥʦʛʦ ɿʘʙʘʡʢʘʣʴʷ [4]. ʂʚʘʜʨʘʪʦʤ 

ʧʦʢʘʟʘʥ ʨʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ  

 

ɺʦʟʨʘʩʪ ʮʠʧʠʢʘʥʩʢʦʡ ʪʦʣʱʠ ʫʩʪʘʥʦʚʣʝʥ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 

ʢʘʢ ʚʝʨʭʥʝʜʝʚʦʥʩʢʠʡ ʬʨʘʥʩʢʠʡ [3]. ʊʦʣʱʘ ʧʨʦʨʚʘʥʘ ʙʠʦʪʠʪʦʚʳʤʠ 

ʛʨʘʥʠʪʦʠʜʘʤʠ ʚʠʪʠʤʢʘʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʙʘʩʩʝʡʥʝ ʨ. ʎʠʧʠʢʘʥ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʘʬʠʯʝʩʢʠʝ ʧʣʘʛʠʦʢʣʘʟ-ʘʤʬʠʙʦʣʦʚʳʝ ʧʦʨʦʜʳ (SiO2<52 %) 

ʜʚʫʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʪʠʧʦʚ: ʤʦʥʮʦʛʘʙʙʨʦ ʩ ʚʝʩʴʤʘ ʚʳʩʦʢʦʡ ʢʘʣʠʝʚʦʩʪʴʶ ʠ 

ʥʠʟʢʦʢʘʣʠʝʚʳʝ ʤʝʪʘʙʘʟʠʪʳ ʩ ʥʦʨʤʘʣʴʥʦʡ ʱʝʣʦʯʥʦʩʪʴʶ. ʕʪʠ ʧʦʨʦʜʳ 

ʟʘʥʠʤʘʶʪ ʨʘʟʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʩʪʨʫʢʪʫʨʝ ʮʠʧʠʢʘʥʩʢʦʡ ʪʦʣʱʠ. ɽʩʣʠ ʦʥʠ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʦʜʥʦʤ ʨʘʟʨʝʟʝ, ʪʦ ʨʘʟʜʝʣʝʥʳ ʟʦʥʦʡ ʢʘʪʘʢʣʘʟʘ. 
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ʋʤʝʨʝʥʥʦʱʝʣʦʯʥʳʝ ʛʘʙʙʨʦʠʜʳ ʦʙʨʘʟʫʶʪ ʢʦʥʢʦʨʜʘʥʪʥʳʝ 

ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʝ ʪʝʣʘ, ʘ ʪʘʢʞʝ ʚ ʚʠʜʝ ʚʢʣʶʯʝʥʠʡ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ 

ʠʥʪʨʫʟʠʚʥʳʭ ʛʨʘʥʠʪʘʭ. ʉʦʜʝʨʞʘʥʠʷ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʙʣʠʟʦʩʪʠ ʛʘʙʙʨʦʠʜʦʚ ʙʘʟʘʣʴʪʘʤ ʦʢʝʘʥʠʯʝʩʢʠʭ ʦʩʪʨʦʚʦʚ 

(OIB). ʄʝʪʘʙʘʟʠʪʳ ʥʦʨʤʘʣʴʥʦʡ ʱʝʣʦʯʥʦʩʪʠ ʩʣʘʛʘʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʩʠʣʣʳ ʤʦʱʥʦʩʪʴʶ 0.2-37 ʤ. ʆʥʠ ʧʨʠʫʨʦʯʝʥʳ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʢ ʪʨʝʪʴʝʡ 

ʧʘʯʢʝ ʮʠʧʠʢʘʥʩʢʦʡ ʩʚʠʪʳ ʠ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʥʘ 20 ʢʤ, 

ʧʦʜʯʝʨʢʠʚʘʷ ʩʪʨʫʢʪʫʨʫ ʠʟʦʢʣʠʥʘʣʴʥʦʡ ʩʢʣʘʜʢʠ. ʂʦʥʪʘʢʪʳ ʩʠʣʣʦʚ ʩ 

ʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʢʘʢ ʛʦʨʷʯʠʝ ʩʦ ʩʢʣʘʜʦʯʢʘʤʠ ʪʝʯʝʥʠʷ, ʪʘʢ ʠ, ʯʘʱʝ, 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩ ʟʦʥʢʘʤʠ ʤʠʣʦʥʠʪʠʟʘʮʠʠ. ʂʦʥʪʘʢʪʳ ʩʠʣʣʦʚ ʩ ʛʨʘʥʠʪʘʤʠ ʥʝ 

ʥʘʙʣʶʜʘʣʠʩʴ. ʅʠʟʢʦʢʘʣʠʝʚʳʝ ʤʝʪʘʙʘʟʠʪʳ ʦʙʨʘʟʫʶʪ ʪʦʣʝʠʪʦʚʫʶ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ REE ʚ ʥʠʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʦʛʘʱʝʥʥʳʤ 

ʙʘʟʘʣʴʪʘʤ ʩʨʝʜʠʥʥʦ-ʦʢʝʘʥʠʯʝʩʢʠʭ ʭʨʝʙʪʦʚ (EMORB). 

ʆʧʨʝʜʝʣʝʥʠʝ ŮNd(T) ʠ ʤʦʜʝʣʴʥʦʛʦ T(DM) ʚʦʟʨʘʩʪʘ ʧʦʨʦʜ 

U-Pb ʤʝʪʦʜʦʤ ʧʦ ʮʠʨʢʦʥʘʤ ʠ Sm-Nd ʤʝʪʦʜʦʤ ʧʦ ʛʨʘʥʘʪʘʤ (ʣʝʡʢʦʛʨʘʥʠʪ 

ʧʨʦʙʳ 9025) ʫʩʪʘʥʦʚʣʝʥ ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʡ-ʤʝʟʦʟʦʡʩʢʠʡ ʚʦʟʨʘʩʪ ʩʝʨʠʠ 

ʤʘʩʩʠʚʦʚ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʭ ʟʜʝʩʴ ʦʜʥʦʨʦʜʥʳʭ ʠ ʛʥʝʡʩʦʚʠʜʥʳʭ ʛʨʘʥʠʪʦʚ 

ʥʦʨʤʘʣʴʥʦʛʦ ʠ ʫʤʝʨʝʥʥʦ-ʱʝʣʦʯʥʦʛʦ ʨʷʜʘ (311-240 ʤʣʥ ʣʝʪ), 

ʫʤʝʨʝʥʥʦʱʝʣʦʯʥʳʭ ʛʘʙʙʨʦʠʜʦʚ (321 ʤʣʥ ʣʝʪ) ʠ ʪʦʣʝʠʪʦʚʳʭ ʤʝʪʘʙʘʟʘʣʴʪʦʚ 

ï 324 ʤʣʥ ʣʝʪ [1, 2]. ʀʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʘ ʝʜʠʥʠʯʥʳ, ʚʦʟʨʘʩʪ 

ʚʩʝʭ ʪʦʣʝʠʪʦʚ ʫʩʣʦʚʥʦ ʧʨʠʥʷʪ ʨʘʚʥʳʤ 324 ʤʣʥ ʣʝʪ, ʘ ʱʝʣʦʯʥʳʭ ʠ ʫʤʝʨʝʥʥʦ-

ʱʝʣʦʯʥʳʭ ʧʦʨʦʜ ʨʘʚʥʳʤ ʚʦʟʨʘʩʪʫ ʤʦʥʮʦʛʘʙʙʨʦ.  

 

ʈʠʩ. 2. ʉʦʦʪʥʦʰʝʥʠʝ ŮNd ï ʘʙʩʦʣʶʪʥʳʡ ʚʦʟʨʘʩʪ (ɸ) ʠ ŮNd ï ʤʦʜʝʣʴʥʳʡ ʚʦʟʨʘʩʪ (ɹ) 

ʜʣʷ ʤʝʪʘʪʝʨʨʠʛʝʥʥʳʭ ʠ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ ʎʠʧʠʢʘʥʩʢʦʛʦ ʙʣʦʢʘ. 1 ï ʤʝʪʘʙʘʟʠʪʳ 

ʪʦʣʝʠʪʦʚʳʝ; 2 ï ʛʘʙʙʨʦʠʜʳ ʫʤʝʨʝʥʥʦ ʠ ʚʳʩʦʢʦʱʝʣʦʯʥʳʝ; 3 ï ʛʨʘʥʠʪʳ; 4 ï ʙʠʦʪʠʪ-

ʢʚʘʨʮ-ʧʣʘʛʠʦʢʣʘʟʦʚʳʝ ʩʣʘʥʮʳ ʮʠʧʠʢʘʥʩʢʦʡ ʪʦʣʱʠ.  
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ʉ ʧʦʤʦʱʴʶ Sm-Nd ʤʝʪʦʜʘ ʠʟʦʪʦʧʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʦʚ 

ʧʣʘʛʠʦʢʣʘʟʘ ʠ ʚʘʣʘ ʧʦ ʧʦʨʦʜʘʤ ʫʩʪʘʥʦʚʣʝʥʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʪʦʣʝʠʪʦʚʳʭ 

ʤʝʪʘʙʘʟʘʣʴʪʦʚ ʢ ʤʘʥʪʠʡʥʳʤ ʧʦʨʦʜʘʤ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ŮNd(T) = (3.66-4.30) ʠ ʤʦʜʝʣʴʥʳʤ ʤʝʟʦʘʨʭʝʡ - ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠʤ 

ʚʦʟʨʘʩʪʦʤ 3009-1686 ʤʣʥ ʣʝʪ. ʄʝʪʘʪʝʨʨʠʛʝʥʥʳʝ ʧʦʨʦʜʳ ʮʠʧʠʢʘʥʩʢʦʡ 

ʪʦʣʱʠ, ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʨʳʚʘʶʱʠʭ ʠʭ ʛʨʘʥʠʪʦʠʜʦʚ ʠ ʠʟʫʯʝʥʥʳʝ ʟʜʝʩʴ 

ʫʤʝʨʝʥʥʦʱʝʣʦʯʥʳʝ ʛʘʙʙʨʦʠʜʳ ʦʪʥʦʩʷʪʩʷ ʢ ʢʦʨʦʚʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ ʩ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ŮNd(T) = - (13.8-2.8) ʠ ʤʦʜʝʣʴʥʳʤ 

ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡ-ʨʠʬʝʡʩʢʠʤ ʚʦʟʨʘʩʪʦʤ 2331-1455 ʤʣʥ ʣʝʪ (ʨʠʩ. 2, ʪʘʙʣʠʮʘ). 

ʇʨʠ ʵʪʦʤ ʜʦʢʝʤʙʨʠʡʩʢʠʡ ʚʦʟʨʘʩʪ ʧʨʦʪʦʣʠʪʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʦʟʨʘʩʪʦʤ 

ʟʝʨʝʥ ʮʠʨʢʦʥʘ ʚ ʵʪʠʭ ʧʦʨʦʜʘʭ: ʢʣʘʩʪʦʛʝʥʥʳʭ ʚ ʤʝʪʘʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜʘʭ 

ʮʠʧʠʢʘʥʩʢʦʡ ʪʦʣʱʠ ï 781-847, 1747, 1826, 2420 ʤʣʥ ʣʝʪ, ʨʝʣʠʢʪʦʚʳʭ ʚ 

ʛʥʝʡʩʦʛʨʘʥʠʪʘʭ ï 621, 776-794, 1737, 2370 ʤʣʥ ʣʝʪ (ʝʩʪʴ ʝʱʝ 468-481) ʠ 

ʪʦʣʝʠʪʦʚʳʭ ʤʝʪʘʙʘʟʘʣʴʪʘʭ ï 756-834, 2575-2794 ʤʣʥ ʣʝʪ.  

ʊʘʙʣʠʮʘ  

ʈʝʟʫʣʴʪʘʪʳ U-Pb ʠ Sm-Nd ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʇʨʦʙʳ 1-8 - ʮʠʧʠʢʘʥʩʢʘʷ ʪʦʣʱʘ, ʙʠʦʪʠʪ-ʢʚʘʨʮ-ʧʣʘʛʠʦʢʣʘʟʦʚʳʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ 

ʩʣʘʥʮʳ (ʤʝʪʘʘʣʝʚʨʦʧʝʩʯʘʥʠʢʠ); 9 - ʘʥʜʝʟʠʪ; 10 - ʙʠʦʪʠʪʦʚʳʡ ʘʤʬʠʙʦʣʠʪ; 11 - 

ʤʦʥʮʦʛʘʙʙʨʦ; 12-15 ï ʪʦʣʝʠʪʦʚʳʝ ʤʝʪʘʙʘʟʘʣʴʪʳ: ʧʣʘʛʠʦʢʣʘʟ-ʘʤʬʠʙʦʣʦʚʳʝ (12-14); 

ʘʤʬʠʙʦʣʦʚʳʝ ʙʝʩʧʣʘʛʠʦʢʣʘʟʦʚʳʝ (15); 16-19 ï ʛʨʘʥʠʪʳ: ʧʦʨʬʠʨʦʚʠʜʥʳʡ (16); 

ʛʥʝʡʩʦʚʠʜʥʳʡ ʧʦʨʬʠʨʦʚʠʜʥʳʡ (17); ʣʝʡʢʦʛʨʘʥʠʪ ʞʠʣʴʥʳʡ (18-19). ʀʟʦʪʦʧʥʘʷ Sm-
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Nd ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʚʘʣʫ ʧʦʨʦʜ (wr) ʠ ʧʣʘʛʠʦʢʣʘʟʘʤ (Pl). ɸʥʘʣʠʪʠʢʠ: 

1-3, 9, 12 - ɽ.ʖ. ʈʳʮʢ; 4-7, 15, 19 -ʃ.ʂ. ʃʝʚʩʢʠʡ; 8, 11, 16-18 - ʊ.ɹ. ɹʘʷʥʦʚʘ; 10, 13-

14 - ɽ.ʉ. ɹʦʛʦʤʦʣʦʚ.  

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʎʠʧʠʢʘʥʩʢʦʤ ʙʣʦʢʝ ɺʠʪʠʤʢʘʥ-ʎʠʧʠʥʩʢʦʡ ʟʦʥʳ 

ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ɿʘʙʘʡʢʘʣʴʷ ʫʩʪʘʥʦʚʣʝʥ U-Pb ʠ Sm-Nd ʤʝʪʦʜʘʤʠ 

ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʡ ʚʦʟʨʘʩʪ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʠ 

ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʠ ʢʦʨʦʚʳʝ, ʠ 

ʤʘʥʪʠʡʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʥʘ ʜʦʢʝʤʙʨʠʡʩʢʦʤ ʧʨʦʪʦʣʠʪʝ. 

ɼʦʢʝʤʙʨʠʡʩʢʠʝ ʧʦʨʦʜʳ ʥʝ ʦʙʥʘʨʫʞʝʥʳ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʟʚʦʣʷʶʪ ʠʩʢʣʶʯʠʪʴ ʎʠʧʠʢʘʥʩʢʠʡ ʙʣʦʢ ʠʟ ʩʦʩʪʘʚʘ ʙʘʡʢʘʣʠʜ ʠ ʦʪʥʝʩʪʠ ʝʛʦ 

ʢ ʧʦʟʜʥʝʛʝʨʮʠʥʩʢʦʤʫ ʩʪʨʫʢʪʫʨʥʦʤʫ ʵʪʘʞʫ ɹʘʡʢʘʣʦ-ɺʠʪʠʤʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ 

ʩʠʩʪʝʤʳ. ɾʠʣʴʥʳʝ ʣʝʡʢʦʛʨʘʥʠʪʳ ʤʦʛʫʪ ʦʪʥʦʩʠʪʴʩʷ ʢ ʙʦʣʝʝ ʧʦʟʜʥʝʡ ʬʘʟʝ 

ʵʥʜʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 
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ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʧʦʟʜʥʝʛʦ ʢʘʡʥʦʟʦʷ ʷʚʣʷʝʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤ ʚʦʧʨʦʩʦʤ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʩʪʦʨʦʥʫ ʧʦʭʦʣʦʜʘʥʠʷ ʧʦʜ 

ʧʦʟʜʥʠʤ ʢʘʡʥʦʟʦʝʤ ʦʙʳʯʥʦ ʧʦʥʠʤʘʶʪ ʥʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʦʝ, ʘ ʪʦʯʥʝʝ 

ʧʣʠʦʮʝʥ-ʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ. ʉ ʧʦʟʠʮʠʡ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʩ ʧʦʟʜʥʠʤ 

ʢʘʡʥʦʟʦʝʤ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʡ ʵʪʘʧ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ɿʝʤʣʠ (ʦʣʠʛʦʮʝʥ-ʢʚʘʨʪʝʨ). ʕʪʦʪ ʵʪʘʧ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʨʘʥʥʠʡ (ʦʣʠʛʦʮʝʥ-

ʩʨʝʜʥʠʡ ʧʣʠʦʮʝʥ) ʠ ʧʦʟʜʥʠʡ (ʧʦʟʜʥʠʡ ʧʣʠʦʮʝʥ-ʥʝʦʧʣʝʡʩʪʦʮʝʥ) 

(ʥʦʚʝʡʰʠʡ). ʆʪʜʝʣʴʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʛʦʣʦʮʝʥʦʚʘʷ ʵʧʦʭʘ, ʢʘʢ 

ʩʦʚʨʝʤʝʥʥʳʡ ʧʦʜʵʪʘʧ ʧʨʦʷʚʣʝʥʠʷ ʥʝʦʪʝʢʪʦʥʠʢʠ [7]. ɺ ʧʦʟʜʥʝʤ 

ʢʘʡʥʦʟʦʝ ʬʦʨʤʠʨʫʶʪʩʷ ʦʩʥʦʚʥʳʝ ʯʝʨʪʳ ʩʪʨʦʝʥʠʷ ʧʘʩʩʠʚʥʦʡ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ ʨʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʠ. 

ʅʘ ʜʦʦʢʝʘʥʠʯʝʩʢʦʤ ʵʪʘʧʝ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʘʷ 

ʦʢʨʘʠʥʘ ɺʦʩʪʦʯʥʦʡ ɸʨʢʪʠʢʠ ʠ ʯʘʩʪʴ ʩʦʚʨʝʤʝʥʥʦʛʦ ʉʝʚʝʨʥʦʛʦ 

ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ ʙʳʣʠ ʝʜʠʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʈʘʩʢʨʳʪʠʝ ɸʤʝʨʘʟʠʡʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʠʣʦ ʵʚʦʣʶʮʠʶ ʏʫʢʦʪʩʢʦʡ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʉʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʦʡ ʠ 

ɽʚʨʘʟʠʡʩʢʦʡ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʠ 

ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ɸʟʠʠ ʚ ʮʝʣʦʤ ʠ ʰʝʣʴʬʦʚʳʭ ʤʦʨʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ. 

ʅʝʩʦʤʥʝʥʥʦ, ʤʠʢʨʦʢʦʥʪʠʥʝʥʪ ɸʨʢʪʠʯʝʩʢʘʷ ɸʣʷʩʢʘ-ʏʫʢʦʪʢʘ ʥʘʭʦʜʠʪʩʷ 

ʧʦʜ ʚʣʠʷʥʠʝ ʜʠʥʘʤʠʢʠ ʊʠʭʦʦʢʝʘʥʩʢʦʡ ʣʠʪʦʩʬʝʨʥʦʡ ʧʣʠʪʳ [12].     

ʈʘʥʥʝʦʢʝʘʥʠʯʝʩʢʠʡ (ʤʝʣ-ʧʘʣʝʦʮʝʥ) ʵʪʘʧ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʙʘʩʩʝʡʥʦʚ ʠ ʘʢʪʠʚʥʳʤ ʨʠʬʪʦʦʙʨʘʟʦʚʘʥʠʝʤ. ʅʘʠʙʦʣʝʝ 

ʷʨʢʦ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʧʨʦʷʚʠʣʠʩʴ ʥʘ ʛʨʘʥʠʮʘʭ ʧʣʠʪ, ʚ ʤʦʨʷʭ 

ʃʘʧʪʝʚʳʭ ʠ ʏʫʢʦʪʩʢʦʤ ʠ ʥʘ ʦʢʨʫʞʘʶʱʝʡ ʠʭ ʩʫʰʝ. ʆʩʥʦʚʥʳʤ 

ʜʦʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʠʤ ʩʦʙʳʪʠʝʤ ʚ ʤʦʨʝ ʃʘʧʪʝʚʳʭ ʩʯʠʪʘʝʪʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʍʘʪʘʥʛʩʢʦ-ʃʦʤʦʥʦʩʦʚʩʢʦʡ ʟʦʥʳ ʪʨʘʥʩʬʦʨʤʥʳʭ 

ʨʘʟʣʦʤʦʚ. ɺ ʏʫʢʦʪʩʢʦʤ ʤʦʨʝ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʦʠʩʭʦʜʠʪ ʛʣʘʚʥʘʷ ʬʘʟʘ 

ʧʦʛʨʫʞʝʥʠʷ ʖʞʥʦ-ʏʫʢʦʪʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʚʳʟʚʘʥʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʝʤ 

ʉʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʦʡ ʠ ɽʚʨʦʘʟʠʘʪʩʢʦʡ ʧʣʠʪ [9]. 

ʇʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʠʡ ʵʪʘʧ ʚ ʤʦʨʝ ʃʘʧʪʝʚʳʭ ʥʘʯʠʥʘʝʪʩʷ ʩ ʨʘʟʚʠʪʠʷ 

ʢʦʤʧʨʝʩʩʠʦʥʥʦʡ ʩʪʘʜʠʠ, ʢʦʪʦʨʘʷ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʚ ʨʘʥʥʝʤ ʤʠʦʮʝʥʝ, ʘ 

mailto:drouchits@ginras.ru


66 

 

ʜʘʣʝʝ ʥʘʩʪʫʧʘʝʪ ʚʪʦʨʘʷ ʬʘʟʘ ʨʠʬʪʦʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʦʜʦʣʞʘʶʱʘʷʩʷ ʠ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ [9]. ʅʘ ʧʨʠʣʝʛʘʶʱʝʤ ʢʦʥʪʠʥʝʥʪʝ ʪʘʢʞʝ ʧʨʦʷʚʣʷʝʪʩʷ 

ʧʨʦʮʝʩʩ ʟʘʣʦʞʝʥʠʷ ʩʠʩʪʝʤʳ ʨʠʬʪʦʚ [5]. ɺ ʟʘʧʘʜʥʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʠ ʖʞʥʦ-ʏʫʢʦʪʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʠʥʚʝʨʩʠʦʥʥʳʝ 

ʧʦʜʥʷʪʠʷ ʚ ʦʣʠʛʦʮʝʥ-ʤʠʦʮʝʥʦʚʦʝ ʚʨʝʤʷ. ɺ ʉʝʚʝʨʦ-ʏʫʢʦʪʩʢʦʤ ʙʘʩʩʝʡʥʝ 

ʚ ʧʦʟʜʥʝʤ ʤʠʦʮʝʥʝ ʨʘʟʚʠʚʘʶʪʩʷ ʤʘʣʦʘʤʧʣʠʪʫʜʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʩʞʘʪʠʷ 

[6]. ʇʦ ʜʘʥʥʳʤ ʆ.ɼ. ʊʨʝʛʫʙʦʚʘ [8] ʚ ʤʠʦʮʝʥʝ ʥʘ ʩʝʚʝʨʝ ʏʫʢʦʪʢʠ 

ʩʫʱʝʩʪʚʦʚʘʣʠ ɺʘʥʢʘʨʝʤʩʢʦʝ ʤʦʨʝ ʠ ʂʦʣʶʯʠʥʩʢʦ-ʄʠʯʝʛʤʝʥʩʢʠʡ ʧʨʦʣʠʚ 

(ʏʘʫʥʩʢʦʝ ʤʦʨʝ) ʠ ɸʤʛʫʵʤʩʢʦʝ ʤʦʨʝ-ʦʟʝʨʦ. ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ ʬʠʢʩʠʨʫʝʪʩʷ 

ʧʨʦʷʚʣʝʥʠʝ ʚʫʣʢʘʥʠʟʤʘ.  

ʈʝʛʠʦʥ ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʤʦʨʷ ʦʪʣʠʯʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʩʧʦʢʦʡʥʳʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʢʘʡʥʦʟʦʷ ʩ 

ʪʝʥʜʝʥʮʠʝʡ ʢ ʠʥʪʝʥʩʠʚʥʦʤʫ ʧʦʛʨʫʞʝʥʠʶ, ʩʦʧʨʦʚʦʞʜʘʝʤʦʛʦ 

ʟʘʣʦʞʝʥʠʝʤ ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʤʝʨʘ ʦʩʘʜʦʯʥʳʭ ʙʘʩʩʝʡʥʦʚ [10, 3]. 

ʅʘ ʧʦʟʜʥʝʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʤ ʧʦʜʵʪʘʧʝ ʚ ɺʦʩʪʦʯʥʦʡ ɸʨʢʪʠʢʝ 

ʛʦʩʧʦʜʩʪʚʦʚʘʣʠ ʧʝʨʠʛʣʷʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʙʳʣʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʮʝʥʪʨʳ ʛʦʨʥʦ-ʜʦʣʠʥʥʦʛʦ ʦʣʝʜʝʥʝʥʠʷ. 

ʂʦʥʪʠʥʝʥʪʘʣʴʥʘʷ ʦʢʨʘʠʥʘ ʨʘʟʚʠʚʘʣʘʩʴ ʧʦʜ ʚʣʠʷʥʠʝʤ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ-

ʨʝʛʨʝʩʩʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ [4].  

ʇʨʦʷʚʣʝʥʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʠʚʝʣʠʨʫʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʡ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʠ ʤʦʨʩʢʦʡ ʩʝʜʠʤʝʥʪʘʮʠʝʡ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ 

ʚʳʨʘʚʥʠʚʘʥʠʶ ʨʝʣʴʝʬʘ ʘʢʚʘʪʦʨʠʡ. ʅʘ ʩʝʡʩʤʠʯʝʩʢʠʭ ʨʘʟʨʝʟʘʭ ʤʦʨʝʡ 

ʃʘʧʪʝʚʳʭ, ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʠ ʏʫʢʦʪʩʢʦʛʦ ʯʝʪʢʦ ʚʳʜʝʣʷʝʪʩʷ 

ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʘʷ ʪʦʣʱʘ ʦʩʘʜʢʦʚ, ʢʦʪʦʨʘʷ ʤʘʩʢʠʨʫʝʪ ʚʝʩʴ ʙʦʣʝʝ 

ʜʨʝʚʥʠʡ ʨʝʣʴʝʬ ʰʝʣʴʬʦʚʳʭ ʦʙʣʘʩʪʝʡ. ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ ʚʳʨʘʞʝʥʠʝ ʚ 

ʨʝʣʴʝʬʝ ʧʦʣʫʯʠʣʠ ʨʠʬʪʦʚʘʷ ʩʠʩʪʝʤʘ ʤʦʨʷ ʃʘʧʪʝʚʳʭ ʠ ʉʝʚʝʨʦ-

ʏʫʢʦʪʩʢʠʡ ʠ ʖʞʥʦ-ʏʫʢʦʪʩʢʠʡ ʙʘʩʩʝʡʥʳ [11]. 

ɺ ʤʦʨʷʭ ʃʘʧʪʝʚʳʭ ʠ ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʤ ʨʘʟʨʝʟ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʧʦʢʨʦʚʘ 

ʰʝʣʴʬʘ ʩʣʘʛʘʝʪʩʷ ʤʦʨʩʢʠʤʠ, ʣʝʜʦʚʦ-ʤʦʨʩʢʠʤʠ, ʘʣʣʶʚʠʘʣʴʥʦ-ʤʦʨʩʢʠʤʠ, 

ʘʣʣʶʚʠʘʣʴʥʦ-ʦʟʝʨʥʳʤʠ, ʦʟʝʨʥʦ-ʙʦʣʦʪʥʳʤʠ, ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʤʠ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʠ ʣʝʜʦʚʳʤ ʢʦʤʧʣʝʢʩʦʤ. ɼʣʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʩʘʜʢʦʚ 

ʭʘʨʘʢʪʝʨʥʦ ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʩʣʦʝʚ, ʣʠʥʟ ʪʦʨʬʘ ʠ ʦʪʦʨʬʦʚʘʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ. 

ʅʘ ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʨʦʬʠʣʷʭ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʩʘʜʢʦʚ ʰʝʣʴʬʘ ʭʦʨʦʰʦ 

ʯʠʪʘʶʪʩʷ ʦʟʝʨʥʳʝ ʠ ʪʝʨʤʦʘʙʨʘʟʠʦʥʥʳʝ ʢʦʪʣʦʚʠʥʳ ʠ ʧʦʜʚʦʜʥʳʝ ʜʦʣʠʥʳ, 

ʟʘʧʦʣʥʝʥʥʳʭ ʙʦʣʝʝ ʤʦʣʦʜʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ɺ ʙʝʨʝʛʦʚʦʡ ʟʦʥʝ ʵʪʠʭ ʤʦʨʝʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʟʘʣʠʚʳ, ʚ ʢʦʪʦʨʳʭ ʩʬʦʨʤʠʨʦʚʘʥ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʳʡ 

ʨʘʟʨʝʟ ʧʦʟʜʥʝʛʦ ʢʘʡʥʦʟʦʷ [4].  
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ʈʘʩʩʯʠʪʘʥʳ ʩʢʦʨʦʩʪʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʜʣʷ ʧʦʟʜʥʝʛʦ 

ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ-ʛʦʣʦʮʝʥʘ. ɼʣʷ ʤʦʨʷ ʃʘʧʪʝʚʳʭ: ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ: 1,1- 2 ,0 ʤʤ/ 

ʛʦʜ, ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ: -1,0 -0,0 ʤʤ/ʛʦʜ, ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ: -4,9 - -2,0 ʤʤ/ʛʦʜ.  

ɿʘʧʘʜʥʘʷ ʯʘʩʪʴ ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʤʦʨʷ ʧʦʜʥʠʤʘʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 3,1 ï 

4,0 ʤʤ/ʛʦʜ [2]. ʉʫʱʝʩʪʚʫʶʪ ʪʘʢʞʝ ʨʘʩʯʝʪʳ ʩʢʦʨʦʩʪʝʡ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ 

ʜʚʠʞʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʨʠʬʪʦʚʳʭ ʩʪʨʫʢʪʫʨ ʚ ʤʦʨʝ ʃʘʧʪʝʚʳʭ: ʜʣʷ 33-23 ʤʣʥ. 

ʣʝʪ Ƅ 0,5 ʩʤ/ʛʦʜ ʠ ʩ 20 ʤʣʥ. ʣʝʪ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ Ƅ 0.7-1,2 ʩʤ/ʛʦʜ 

(ʚʪʦʨʘʷ ʬʘʟʘ ʨʠʬʪʦʦʙʨʘʟʦʚʘʥʠʷ) [1]. ʇʦʙʝʨʝʞʴʝ ʩʝʚʝʨʘ ʏʫʢʦʪʩʢʦʛʦ ʧ-ʦʚʘ 

ʧʦʜʥʠʤʘʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 0, 6- 2,3 ʤʤ/ʛʦʜ. ʉʦʚʨʝʤʝʥʥʘʷ ʥʝʦʪʝʢʪʦʥʠʢʘ 

ʪʘʢʞʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʳʩʦʢʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ. ʄʘʛʥʠʪʫʜʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʜʦʩʪʠʛʘʝʪ 6-7 ʙʘʣʣʦʚ ʧʦ ʛʨʘʥʠʮʝ ɽʚʨʘʟʠʡʩʢʦʡ ʠ ʉʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʦʡ 

ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ ʠ ʚ ʧʦʛʨʘʥʠʯʥʳʭ ʩʪʨʫʢʪʫʨʘʭ ʏʫʢʦʪʩʢʦʛʦ ʨʝʛʠʦʥʘ [5].  

ʇʦ ʭʘʨʘʢʪʝʨʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʦʙʩʪʘʥʦʚʦʢ ʩʝʜʠʤʝʥʪʘʮʠʠ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, 

ʯʪʦ ʥʘ ʰʝʣʴʬʝ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ ʩʢʣʦʥʝ ɺʦʩʪʦʯʥʦʡ ɸʨʢʪʠʢʠ 

ʧʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʦʝ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ ʤʘʩʢʠʨʫʝʪ ʤʦʱʥʫʶ ʛʝʦʜʠʥʘʤʠʢʫ 

ʙʦʣʝʝ ʨʘʥʥʠʭ ʩʦʙʳʪʠʡ. ʅʘ ʧʨʠʣʝʛʘʶʱʝʡ ʩʫʰʝ ʧʨʠʟʥʘʢʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚʳʨʘʞʝʥʳ ʷʨʯʝ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ (ʧʨʦʝʢʪ  ̄17-05 

-00795). 
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ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʃʝʙʝʜʠʥʩʢʦʛʦ ʤʦʥʮʦʥʠʪ-ʩʠʝʥʠʪ-ʛʨʘʥʠʪʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʚʷʟʘʥʳ ʩ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤ ʵʪʘʧʦʤ ï 

ʤʝʟʦʟʦʡʩʢʦʡ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʝʡ ɸʣʜʘʥʩʢʦʛʦ ʱʠʪʘ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʠʥʪʨʫʟʠʡ ʧʨʠʫʨʦʯʝʥʘ ʢ ʧʝʨʠʬʝʨʠʠ ʗʤʘʣʘʭʩʢʦʛʦ ʛʦʨʩʪʘ, ʢ 

ʢʦʥʪʘʢʪʫ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʠ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ 

ʦʪʣʦʞʝʥʠʡ (ʉʦʢʦʣʦʚ ɽ.ʇ. ʠ ʜʨ., 2014ʬ). ʈʘʟʥʦʦʙʨʘʟʥʳʝ ʧʦ ʬʦʨʤʝ ʟʘʣʝʛʘʥʠʷ 

(ʣʘʢʢʦʣʠʪʳ, ʣʘʢʢʦʣʠʪʦʦʙʨʘʟʥʳʝ ʟʘʣʝʞʠ, ʰʪʦʢʦʦʙʨʘʟʥʳʝ, ʧʣʘʩʪʦʚʳʝ ʪʝʣʘ ʠ 

ʜʘʡʢʠ) ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʣʦʢʘʣʠʟʫʶʪʩʷ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦ ʫʟʢʦʡ 

ʧʦʣʦʩʝ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʠ 

ʦʙʦʩʦʙʣʷʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ɺʝʨʭʥʝʘʤʛʠʥʩʢʦʛʦ 

ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʫʟʣʘ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ ʚʳʜʝʣʷʝʪʩʷ ʍʦʭʦʡʩʢʦʝ ʨʫʜʥʦʝ 

ʧʦʣʝ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʩʣʝʜʥʝʛʦ, ʚʩʢʨʳʚʘʶʪʩʷ ʤʝʟʦʟʦʡʩʢʠʝ ʱʝʣʦʯʥʳʝ 

ʤʘʩʩʠʚʳ ʉʝʚʝʨʥʳʡ ɹʦʩʭʦ, ɿʘʧʘʜʥʳʡ ɹʦʩʭʦ ʠ ɺʝʨʭʥʠʡ ʍʦʭʦʡ (ʉʦʢʦʣʦʚ ɽ.ʇ. 

ʠ ʜʨ., 2014ʬ), ʠʟʫʯʝʥʠʶ ʢʦʪʦʨʳʭ ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʫʜʝʣʷʣʦʩʴ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʚ ʮʝʣʦʤ ʧʦʤʦʛʫʪ ʧʦʣʫʯʠʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʵʪʘʧʘʭ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʫʩʣʦʚʠʷʭ ʦʙʨʘʟʦʚʘʥʠʷ ʤʝʟʦʟʦʡʩʢʠʭ 

ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ ʍʦʭʦʡʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ.  

ʉʠʝʥʠʪ-ʧʦʨʬʠʨʳ, ʩʣʘʛʘʶʱʠʝ ʤʘʩʩʠʚ ʉʝʚʝʨʥʳʡ ɹʦʩʭʦ ʷʚʣʷʶʪʩʷ 

ʩʫʱʝʩʪʚʝʥʥʦ ʣʝʡʢʦʢʨʘʪʦʚʳʤʠ ʧʦʨʬʠʨʦʚʳʤʠ, ʛʠʧʠʜʠʦʤʦʨʬʥʦʟʝʨʥʠʩʪʳʤʠ 

ʨʘʟʥʦʩʪʷʤʠ, ʦʙʨʘʟʫʶʱʠʤʠ ʰʪʦʢʦʦʙʨʘʟʥʦʝ ʪʝʣʦ ʙʝʟ ʬʘʮʠʘʣʴʥʳʭ ʧʝʨʝʭʦʜʦʚ 

ʠ ʨʘʟʥʦʩʪʝʡ ʬʘʟ ʚʥʝʜʨʝʥʠʷ. ɺ ʩʦʩʪʘʚʝ ʧʦʨʦʜ ʦʪʤʝʯʘʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝ ʂʇʐ 

52% ʥʘʜ ʧʣʘʛʠʦʢʣʘʟʦʤ 35%, ʧʨʠʩʫʪʩʪʚʠʝ ʢʚʘʨʮʘ ʜʦ 3% ʚ ʟʦʥʝ ʟʘʢʘʣʢʠ 

ʟʘʧʘʜʥʦʛʦ ʢʦʥʪʘʢʪʘ ʤʘʩʩʠʚʘ ʠ ʚ ʚʠʜʝ ʨʝʜʢʠʭ ʘʚʪʦʣʠʪʦʚ ʨʘʟʤʝʨʦʤ 3ʭ1,5 ʩʤ. 

ʃʝʡʢʦʢʨʘʪʦʚʦʩʪʴ ʧʦʨʦʜ ʤʘʩʩʠʚʘ ʦʙʲʷʩʥʷʝʪʩʷ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʪʝʤʥʦʮʚʝʪʥʳʭ ʤʠʥʝʨʘʣʦʚ ʚ ʩʫʤʤʝ ʜʦ 7% ʠ ʥʠʞʝ (ʨʦʛʦʚʘʷ ʦʙʤʘʥʢʘ 4%, 

ʧʠʨʦʢʩʝʥ 2%, ʙʠʦʪʠʪ 1%). ʀʟ ʘʢʮʝʩʩʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ʚʳʜʝʣʝʥʳ ʝʜʠʥʠʯʥʳʝ 

ʟʝʨʥʘ ʘʧʘʪʠʪʘ. ɼʣʷ ʧʦʨʦʜ ʤʘʩʩʠʚʘ ʭʘʨʘʢʪʝʨʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʨʫʜʥʦʛʦ 

ʤʠʥʝʨʘʣʘ ʜʦ 3% ʨʘʟʚʠʪʦʛʦ ʧʦ ʪʝʤʥʦʮʚʝʪʥʳʤ ʤʠʥʝʨʘʣʘʤ. ɼʣʷ ʦʩʥʦʚʥʳʭ 

ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʭ ʤʠʥʝʨʘʣʦʚ (ʂʇʐ, ʧʣʘʛʠʦʢʣʘʟ ʠ ʧʠʨʦʢʩʝʥ) ʭʘʨʘʢʪʝʨʥʦ 

ʧʨʠʩʫʪʩʪʚʠʝ ʜʚʫʭ ʛʝʥʝʨʘʮʠʡ.  

ʉʠʝʥʠʪ-ʧʦʨʬʠʨʳ ʤʘʩʩʠʚʘ ɿʘʧʘʜʥʳʡ ɹʦʩʭʦ ʦʙʨʘʟʫʶʱʠʝ ʰʪʦʢʦʦʙʨʘʟʥʦʝ 

ʪʝʣʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʦʥʦʪʦʥʥʦʩʪʴʶ ʩʦʩʪʘʚʘ ʠ ʷʚʣʷʶʪʩʷ ʣʝʡʢʦʢʨʘʪʦʚʳʤʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʢʘʣʠʝʚʦ-ʧʦʣʝʚʦʰʧʘʪʦʚʳʤʠ ʨʘʟʥʦʩʪʷʤʠ, ʩ 

ʘʣʣʦʪʨʠʦʤʦʨʬʥʦʟʝʨʥʠʩʪʦʡ (ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ), ʘ ʪʘʢʞʝ ʧʦʨʬʠʨʦʚʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʥʘʣʠʯʠʝʤ ʚʢʨʘʧʣʝʥʥʠʢʦʚ ʂʇʐ, ʧʣʘʛʠʦʢʣʘʟʘ ʠ 

ʧʠʨʦʢʩʝʥʘ. ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʧʦʨʦʜ ʠʤʝʝʪ ʟʘʤʝʪʥʦʝ ʦʪʣʠʯʠʷ ʦʪ ʤʘʩʩʠʚʘ 

ʉʝʚʝʨʥʳʡ ɹʦʩʭʦ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʂʇʐ ʜʦ 

60% ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʤ ï ʧʣʘʛʠʦʢʣʘʟʘ ʜʦ 30%, ʙʦʣʝʝ ʚʳʩʦʢʦʤ ï 
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ʪʝʤʥʦʮʚʝʪʥʳʭ ʤʠʥʝʨʘʣʦʚ (ʚ ʩʫʤʤʝ ʜʦ 9%) ʧʨʠ ʧʨʝʦʙʣʘʜʘʥʠʠ ʧʠʨʦʢʩʝʥʘ 8% 

ʥʘʜ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʦʡ 1%. ɺ ʩʦʩʪʘʚʝ ʧʦʨʦʜ ʪʘʢ ʞʝ ʦʪʤʝʯʘʝʪʩʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʫʜʥʦʛʦ ʤʠʥʝʨʘʣʘ ʜʦ 1% ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʧʦ 

ʨʝʜʢʠʤ ʟʝʨʥʘʤ ʘʤʬʠʙʦʣʘ. ɺ ʢʨʠʩʪʘʣʣʘʭ ʂʇʐ ʧʣʘʛʠʦʢʣʘʟʘ ʠ ʧʠʨʦʢʩʝʥʘ 

ʚʳʜʝʣʷʝʪʩʷ ʧʦ ʜʚʝ ʛʝʥʝʨʘʮʠʠ ʤʠʥʝʨʘʣʦʚ. 

ʉʠʝʥʠʪ-ʧʦʨʬʠʨʳ ʤʘʩʩʠʚʘ ɺʝʨʭʥʠʡ ʍʦʭʦʡ ʧʦ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ 

ʠʜʝʥʪʠʯʥʳ ʪʘʢʦʚʳʤ ʤʘʩʩʠʚʘ ɿʘʧʘʜʥʳʡ ɹʦʩʭʦ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʩʠʣʣʦʧʦʜʦʙʥʦʝ ʪʝʣʦ. ʇʦʨʦʜʳ ʤʘʩʩʠʚʘ ʷʚʣʷʶʪʩʷ ʣʝʡʢʦʢʨʘʪʦʚʳʤʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʢʘʣʠʝʚʦ-ʧʦʣʝʚʦʰʧʘʪʦʚʳʤʠ ʨʘʟʥʦʩʪʷʤʠ ʩ ʧʨʝʦʙʣʘʜʘʶʱʝʡ 

ʘʣʣʦʪʨʠʦʤʦʨʬʥʦʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʥʘ ʬʦʥʝ ʢʦʪʦʨʦʡ ʚʳʜʝʣʷʶʪʩʷ 

ʧʦʨʬʠʨʦʚʳʝ ʟʝʨʥʘ ʂʇʐ, ʧʣʘʛʠʦʢʣʘʟʘ ʠ ʨʝʜʢʦ ʧʠʨʦʢʩʝʥʘ. ʇʦʨʦʜʳ ʤʘʩʩʠʚʘ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʂʇʐ ʜʦ 65% ʠ ʥʠʟʢʠʤ ʧʣʘʛʠʦʢʣʘʟʘ 

ï ʜʦ 25%, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʥʦʮʚʝʪʥʳʭ ʤʠʥʝʨʘʣʦʚ ʚ ʥʠʭ ʘʥʘʣʦʛʠʯʥʦ 

ʤʘʩʩʠʚʫ ɿʘʧʘʜʥʳʡ ɹʦʩʭʦ, ʦʪʤʝʯʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ 

ʧʠʨʦʢʩʝʥʘ ʜʦ 8% ʥʘʜ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʦʡ 1%. ʂʦʣʠʯʝʩʪʚʦ ʨʫʜʥʦʛʦ ʤʠʥʝʨʘʣʘ 

ʜʦ 1%.  

ɺ ʧʨʝʜʝʣʘʭ ʤʘʩʩʠʚʦʚ ʉʝʚʝʨʥʳʡ ɹʦʩʭʦ ʠ ɺʝʨʭʥʠʡ ʍʦʭʦʡ ʧʨʠ ʧʦʣʝʚʳʭ 

ʥʘʙʣʶʜʝʥʠʷʭ ʥʘʤʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʦʙʣʦʤʢʠ ʩʠʣʴʥʦ ʚʳʚʝʪʨʝʣʳʭ, 

ʠʟʤʝʥʝʥʥʳʭ ʧʦʨʦʜ ʙʝʟ ʩʪʨʫʢʪʫʨʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠ ʦʪʥʝʩʝʥʳ ʥʘʤʠ ʢ 

ʧʠʨʦʢʩʝʥʦʚʳʤ ʘʥʜʝʟʠʪʘʤ. ʉʪʨʫʢʪʫʨʘ ʧʦʨʦʜ ʧʠʣʦʪʘʢʩʠʪʦʚʘʷ, ʧʦʨʬʠʨʦʚʘʷ 

ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʚʢʨʘʧʣʝʥʥʠʢʘʤʠ ʧʠʨʦʢʩʝʥʘ. ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʧʦʨʦʜʳ: 

ʧʣʘʛʠʦʢʣʘʟ ï 20%, ʧʠʨʦʢʩʝʥ ï 40%, ʘʧʘʪʠʪ ï 3%, ʚʫʣʢʘʥʠʯʝʩʢʦʝ ʩʪʝʢʣʦ ï 

7%, ʧʨʦʜʫʢʪʳ ʚʪʦʨʠʯʥʳʭ ʠʟʤʝʥʝʥʠʡ ï 20%, ʨʫʜʥʳʝ ʤʠʥʝʨʘʣʳ ï 10%. 

ɺ ʮʝʣʦʤ ʠʩʭʦʜʷ, ʠʟ ʢʨʠʩʪʘʣʣʦʦʧʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʤʘʛʤʘʪʠʯʝʩʢʠʭ 

ʧʦʨʦʜ ʍʦʭʦʡʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

ʇʦʨʦʜʳ ʤʘʩʩʠʚʘ ʉʝʚʝʨʥʳʡ ɹʦʩʭʦ ʩʣʦʞʝʥʳ ʣʝʡʢʦʢʨʘʪʦʚʳʤʠ ʩʠʝʥʠʪ-

ʧʦʨʬʠʨʘʤʠ ʩ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʛʠʧʠʜʠʦʤʦʨʬʥʦʟʝʨʥʠʩʪʦʡ ʠ ʧʦʨʬʠʨʦʚʦʡ 

ʩʪʨʫʢʪʫʨʦʡ. ʇʦʨʦʜʳ ʩʠʣʴʥʦ ʠʟʤʝʥʝʥʳ ʠ ʥʝʩʫʪ ʩʣʝʜʳ ʧʝʣʠʪʠʟʘʮʠʠ, 

ʩʝʨʠʮʠʪʠʟʘʮʠʠ ʠ ʦʧʘʮʠʪʠʟʘʮʠʠ. ʍʘʨʘʢʪʝʨʥʦ ʧʝʨʪʠʪʦʚʦʝ ʩʪʨʦʝʥʠʝ ʂʇʐ, 

ʟʘʯʘʩʪʫʶ ʥʘʙʣʶʜʘʶʪʩʷ ʩʫʪʫʨʦʚʳʝ ʰʚʳ, ʢʘʡʤʳ ʧʣʘʚʣʝʥʠʷ ʢʘʢ ʧʣʘʛʠʦʢʣʘʟʘ, 

ʪʘʢ ʠ ʂʇʐ. ʇʣʘʛʠʦʢʣʘʟ ʯʘʩʪʦ ʟʦʥʘʣʴʥʳʡ. ʅʝ ʨʝʜʢʦ ʧʠʨʦʢʩʝʥ ʟʘʤʝʱʘʝʪʩʷ 

ʘʤʬʠʙʦʣʦʤ ʜʦ ʧʦʣʥʳʭ ʧʩʝʚʜʦʤʦʨʬʦʟ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ ʰʣʠʬʘʭ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ ʥʘʜ ʧʠʨʦʢʩʝʥʦʤ. ɺ ʧʦʨʦʜʘʭ 

ʚʳʷʚʣʝʥʳ ʘʚʪʦʣʠʪʳ ʢʚʘʨʮʘ.  

ʇʦʨʦʜʳ ʤʘʩʩʠʚʘ ɿʘʧʘʜʥʳʡ ɹʦʩʭʦ ʠ ɺʝʨʭʥʠʡ ʍʦʭʦʡ ʙʣʠʟʢʠ ʧʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʤʠʥʝʨʘʣʴʥʦʤʫ ʩʦʩʪʘʚʫ ʠ ʦʙʣʘʜʘʶʪ 

ʘʣʣʦʪʨʠʦʤʦʨʬʥʦʟʝʨʥʠʩʪʦʡ, ʧʦʨʬʠʨʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʆʪʤʝʯʘʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʂʇʐ ʥʘʜ ʧʣʘʛʠʦʢʣʘʟʦʤ ʠ ʧʠʨʦʢʩʝʥʘ ʥʘʜ 
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ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʦʡ. ʇʦʨʦʜʳ ʤʘʩʩʠʚʦʚ ʧʦʜʚʝʨʛʘʣʠʩʴ ʚʪʦʨʠʯʥʳʤ ʠʟʤʝʥʝʥʠʷʤ 

(ʧʝʣʠʪʠʟʘʮʠʷ, ʩʝʨʠʮʠʪʠʟʘʮʠʷ).  

ɺʦ ʚʨʝʤʷ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʙʳʣʠ ʚʩʪʨʝʯʝʥʳ ʨʝʜʢʠʝ ʦʙʣʦʤʢʠ 

ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ ʥʝʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʛʝʥʝʟʠʩʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʢʨʠʩʪʘʣʣʦʦʧʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʨʦʜ ʤʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ 

ʜʘʥʥʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʦʪʥʦʩʷʪʩʷ ʢ ʧʠʨʦʢʩʝʥʦʚʳʤ ʘʥʜʝʟʠʪʘʤ. ʇʦʨʦʜʳ ʚ 

ʮʝʣʦʤ ʦʯʝʥʴ ʩʠʣʴʥʦ ʠʟʤʝʥʝʥʳ ʚʪʦʨʠʯʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ï ʩʝʨʠʮʠʪʠʟʘʮʠʝʡ, 

ʦʧʘʮʠʪʠʟʘʮʠʝʡ, ʢʘʨʙʦʥʘʪʠʟʘʮʠʝʡ. ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʚʦʟʨʘʩʪʥʳʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʧʦʩʣʝʜʥʠʭ ʩ ʤʘʩʩʠʚʘʤʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʙʩʦʣʶʪʥʦʛʦ ʚʦʟʨʘʩʪʘ.  

ʇʨʠ ʠʟʫʯʝʥʠʝ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʨʦʜ ʤʘʩʩʠʚʦʚ, ʥʝ ʙʳʣʦ ʚʳʜʝʣʝʥʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ (ʬʘʮʠʘʣʴʥʳʭ ʧʝʨʝʭʦʜʦʚ, 

ʨʘʟʣʠʯʠʡ ʬʘʟ ʚʥʝʜʨʝʥʠʷ) ʚ ʢʘʞʜʦʤ ʠʟ ʥʠʭ, ʩʦʩʪʘʚʳ ʤʘʛʤʘʪʠʯʝʩʢʠʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʦʜʥʦʦʙʨʘʟʥʳ, ʤʦʥʦʪʦʥʥʳ ʧʦ ʩʚʦʠʤ ʩʦʩʪʘʚʘʤ ʠ ʦʪʣʠʯʘʶʪʩʷ 

ʪʦʣʴʢʦ ʚ ʮʝʣʦʤ ʧʦ ʤʘʩʩʠʚʘʤ. ʇʨʠʩʫʪʩʪʚʠʝ ʢʚʘʨʮʘ ʚ ʚʠʜʝ ʘʚʪʦʣʠʪʦʚ, 

ʧʝʨʪʠʪʦʚʦʝ ʩʪʨʦʝʥʠʝ ʂʇʐ, ʩʫʪʫʨʦʚʳʝ ʰʚʳ, ʟʦʥʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ 

ʧʣʘʛʠʦʢʣʘʟʘ, ʢʘʡʤʳ ʧʣʘʚʣʝʥʠʷ ʂʇʐ ʠ ʧʣʘʛʠʦʢʣʘʟʘ, ʘ ʪʘʢʞʝ ʟʦʥʘ ʟʘʢʘʣʢʠ ʚ 

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʤʘʩʩʠʚʘ ʉʝʚʝʨʥʳʡ ɹʦʩʭʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʦʜʦʛʨʝʚ ʧʦʨʦʜ ʚ ʮʝʣʦʤ. ʊʘʢʞʝ ʦʪʣʠʯʠʝ ʝʛʦ ʧʦ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʦʪ ʤʘʩʩʠʚʦʚ ɿʘʧʘʜʥʳʡ ɹʦʩʭʦ 

ʠ ɺʝʨʭʥʠʡ ʍʦʭʦʡ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʪʦ, ʯʪʦ ʵʪʦʪ ʤʘʩʩʠʚ ʚʥʝʜʨʷʣʩʷ ʧʝʨʚʳʤ 

ʠʣʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʚʫʶ ʬʘʟʫ ʚʥʝʜʨʝʥʠʷ ʦʜʥʦ ʢʨʫʧʥʦʛʦ ʪʝʣʘ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʅʀʈ 0381-2016-0001. 
ʃʠʪʝʨʘʪʫʨʘ: 
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ʧʦʨʦʜʘʭ ʄʝʜʚʝʜʝʚʩʢʦʛʦ, ʖʭʪʠʥʩʢʦʛʦ ʠ ɼʞʝʣʪʫʣʠʥʩʢʦʛʦ ʤʝʟʦʟʦʡʩʢʠʭ 

ʱʝʣʦʯʥʳʭ ʤʘʩʩʠʚʦʚ ʷʚʣʷʝʪʩʷ ʘʧʘʪʠʪ. ʊʠʧʦʤʦʨʬʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ, 

ʢʦʪʦʨʦʛʦ ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʫʜʝʣʷʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʶʪ ʚʧʝʨʚʳʝ ʥʘ ʚʳʙʨʘʥʥʳʭ 

ʦʙʲʝʢʪʘʭ ʧʦʣʫʯʠʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʵʪʦʤ ʚʘʞʥʦʤ 

ʤʠʥʝʨʘʣʝ-ʠʥʜʠʢʘʪʦʨʝ ʧʝʪʨʦʛʝʥʝʟʘ ʠ ʨʫʜʦʛʝʥʝʟʘ. 

ɼʣʷ ʧʦʨʦʜ ʄʝʜʚʝʜʝʚʩʢʦʛʦ ʤʘʩʩʠʚʘ ʭʘʨʘʢʪʝʨʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʤʥʦʞʝʩʪʚʘ 

ʬʦʨʤ ʢʨʠʩʪʘʣʣʦʚ ʘʧʘʪʠʪʘ - ʨʘʥʥʝʤʘʛʤʘʪʠʯʝʩʢʦʛʦ, ʧʦʟʜʥʝʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʠ 

ʧʦʩʪʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʵʪʘʧʦʚ. ʀʥʜʠʚʠʜʳ ʨʘʥʥʝʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʵʪʘʧʘ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʜʢʠʤʠ ʤʝʣʢʠʤʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʧʨʦʟʨʘʯʥʳʤʠ, ʠʜʠʦʤʦʨʬʥʳʤʠ ʢʨʠʩʪʘʣʣʘʤʠ ʠ ʠʭ ʦʙʣʦʤʢʘʤʠ, ʦʙʨʘʟʦʚʘʥʥʳʝ 

ʢʦʤʙʠʥʘʮʠʝʡ ʛʨʘʥʝʡ (1010), (1011). ɺ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳ 

ʢʨʠʩʪʘʣʣʳ, ʫʚʝʥʯʘʥʥʳʝ ʧʠʥʘʢʦʠʜʦʤ (0001) ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʛʨʘʥʷʤʠ 

ʧʠʨʘʤʠʜʳ (1011) ʠ ʙʝʟ ʧʦʩʣʝʜʥʝʡ. ʊʘʢʞʝ ʥʘʤʠ ʩʶʜʘ ʦʪʥʝʩʝʥʳ ʨʝʜʢʠʝ 

ʪʦʥʢʦʠʛʦʣʴʯʘʪʳʝ ʠʥʜʠʚʠʜʳ ʩ ʢʦʤʙʠʥʘʮʠʝʡ ʢʦʨʨʦʜʠʨʦʚʘʥʥʳʭ ʛʨʘʥʝʡ 

(1010), (1011) ʙʝʟ ʚʠʜʠʤʳʭ ʚʢʣʶʯʝʥʠʡ. ʇʦʟʜʥʝʤʘʛʤʘʪʠʯʝʩʢʠʝ ʘʧʘʪʠʪʳ 

ʦʙʨʘʟʫʶʪ ʪʦʣʩʪʦʩʪʦʣʙʯʘʪʳʝ (ʢʦʵʬʬʠʮʠʝʥʪ ʫʜʣʠʥʝʥʠʷ ʤʝʥʴʰʝ 2) 

ʧʦʣʫʧʨʦʟʨʘʯʥʳʝ ʢʨʠʩʪʘʣʣʳ ʯʘʩʪʦ ʩ ʥʝʨʦʚʥʳʤʠ, ʢʦʨʨʦʜʠʨʦʚʘʥʥʳʤʠ 

ʛʨʘʥʷʤʠ, ʤʠʢʨʦʚʢʣʶʯʝʥʠʷʤʠ ʪʝʤʥʦʮʚʝʪʥʳʭ ʤʠʥʝʨʘʣʦʚ ʠ ʙʝʟ ʧʦʩʣʝʜʥʠʭ. 

ʇʦʩʪʤʘʛʤʘʪʠʯʝʩʢʠʝ ʢʨʠʩʪʘʣʣʳ ï ʩʝʨʦʡ ʠʣʠ ʤʦʣʦʯʥʦ-ʙʝʣʦʡ ʦʢʨʘʩʢʠ 

ʦʧʨʝʜʝʣʷʝʤʦʡ ʥʘʣʠʯʠʝʤ ʛʘʟʦʚʦ-ʞʠʜʢʠʭ ʚʢʣʶʯʝʥʠʡ, ʥʝʩʫʱʠʝ ʚ ʩʝʙʝ ʨʝʜʢʠʝ 

ʤʠʢʨʦʚʢʣʶʯʝʥʠʷ ʪʝʤʥʦʮʚʝʪʥʳʭ ʤʠʥʝʨʘʣʦʚ.  

ɺ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜʘʭ ʖʭʪʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʚʳʜʝʣʷʶʪʩʷ ʘʧʘʪʠʪʳ 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʨʘʥʥʝʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʵʪʘʧʘ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ï 

ʧʨʦʟʨʘʯʥʳʝ ʦʙʣʦʤʢʠ ʢʨʠʩʪʘʣʣʦʚ ʩ ʢʦʤʙʠʥʘʮʠʝʡ ʛʨʘʥʝʡ (1010), (1011). 

ʇʦʣʫʧʨʦʟʨʘʯʥʳʝ, ʫʜʣʠʥʝʥʥʳʝ (ʢʦʵʬʬʠʮʠʝʥʪ ʫʜʣʠʥʝʥʠʷ ʙʦʣʝʝ 2) 

ʪʨʝʱʠʥʦʚʘʪʳʝ ʩ ʢʦʨʨʦʜʠʨʦʚʘʥʥʳʤʠ ʛʨʘʥʷʤʠ ʢʨʠʩʪʘʣʣʳ, ʚʳʧʦʣʥʝʥʥʳʝ 

ʢʦʤʙʠʥʘʮʠʝʡ ʛʨʘʥʝʡ (1010), (1011) ʙʝʟ ʧʠʥʘʢʦʠʜʘ ʠ ʨʝʜʢʠʝ, 

ʪʦʥʢʦʠʛʦʣʴʯʘʪʳʝ, ʫʜʣʠʥʝʥʥʳʝ (ʢʦʵʬʬʠʮʠʝʥʪ ʫʜʣʠʥʝʥʠʷ 4) ʠʥʜʠʚʠʜʳ ʩ 

ʢʦʨʨʦʜʠʨʦʚʘʥʥʳʤʠ ʮʝʥʪʨʘʣʴʥʳʤʠ ʯʘʩʪʷʤʠ ʙʝʟ ʚʠʜʠʤʳʭ ʚʢʣʶʯʝʥʠʡ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʘʧʘʪʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʢʦʨʦʪʢʦʧʨʠʟʤʘʪʠʯʝʩʢʠʤʠ (ʢʦʵʬʬʠʮʠʝʥʪ ʫʜʣʠʥʝʥʠʷ ʤʝʥʴʰʝ 2), 

ʧʨʦʟʨʘʯʥʳʤʠ, ʧʦʣʫʧʨʦʟʨʘʯʥʳʤʠ ʢʨʠʩʪʘʣʣʘʤʠ ʠ ʠʭ ʦʙʣʦʤʢʘʤʠ ʩ 

ʚʢʣʶʯʝʥʠʷʤʠ ʪʝʤʥʦʮʚʝʪʥʳʭ ʤʠʥʝʨʘʣʦʚ. ʇʦʩʪʤʘʛʤʘʪʠʯʝʩʢʠʝ ʘʧʘʪʠʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʘʙʦ ʧʨʦʟʨʘʯʥʳʤʠ, ʤʫʪʥʳʤʠ ʨʘʟʥʦʩʪʷʤʠ ʛʘʙʠʪʫʩ 

ʢʨʠʩʪʘʣʣʦʚ ʠ ʠʭ ʦʙʣʦʤʢʦʚ ʦʙʫʩʣʦʚʣʝʥ ʨʘʟʚʠʪʠʝʤ ʧʨʠʟʤ (1010), ʘ ʪʘʢʞʝ 

ʧʠʨʘʤʠʜ (1011), ʩ ʩʠʣʴʥʦ ʢʦʨʨʦʜʠʨʦʚʘʥʥʳʤʠ ʛʨʘʥʷʤʠ, ʥʘʧʦʣʥʝʥʥʳʝ ʛʘʟʦʚʦ-

ʞʠʜʢʠʤʠ ʚʢʣʶʯʝʥʠʷʤʠ. 
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ɸʧʘʪʠʪ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ ɼʞʝʣʪʫʣʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʘʧʘʪʠʪʦʚ ʄʝʜʚʝʜʝʚʩʢʦʛʦ ʠ ʖʭʪʠʥʩʢʦʛʦ ʤʘʩʩʠʚʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘʠʤʝʥʴʰʠʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʬʦʨʤ ʢʨʠʩʪʘʣʣʦʚ. ɺʳʜʝʣʷʶʪʩʷ ʧʦʟʜʥʝʤʘʛʤʘʪʠʯʝʩʢʠʝ 

ʨʘʟʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʦʯʝʥʴ ʨʝʜʢʠʤʠ ʢʦʨʦʪʢʦʩʪʦʣʙʯʘʪʳʤʠ, 

ʧʨʦʟʨʘʯʥʳʤʠ ʢʨʠʩʪʘʣʣʘʤʠ ʩ ʩʠʣʴʥʦ ʢʦʨʨʦʜʠʨʦʚʘʥʥʳʤʠ ʛʨʘʥʷʤʠ ʧʨʠʟʤʳ 

(1010) ʠ ʧʠʨʘʤʠʜʳ (1011), ʘ ʪʘʢʞʝ ʢʦʨʨʦʜʠʨʦʚʘʥʥʳʝ ʫʜʣʠʥʝʥʥʳʝ ʢʨʠʩʪʘʣʣʳ 

ʠ ʠʭ ʦʙʣʦʤʢʠ ʩ ʚʢʣʶʯʝʥʠʷʤʠ ʪʝʤʥʦʮʚʝʪʥʳʭ ʤʠʥʝʨʘʣʦʚ. 

ʇʦʩʪʤʘʛʤʘʪʠʯʝʩʢʠʡ ʘʧʘʪʠʪ ʧʨʝʜʩʪʘʚʣʝʥ ʩʠʣʴʥʦ ʢʦʨʨʦʜʠʨʦʚʘʥʥʳʤʠ 

ʦʙʣʦʤʢʘʤʠ ʢʨʠʩʪʘʣʣʦʚ ʩ ʦʙʠʣʴʥʳʤʠ ʛʘʟʦʚʦ-ʞʠʜʢʠʤʠ ʚʢʣʶʯʝʥʠʷʤʠ ʠ 

ʦʙʥʘʨʫʞʝʥʥʳʤʠ ʪʦʣʴʢʦ ʚ ʦʜʥʦʡ ʧʨʦʙʝ ʫʜʣʠʥʝʥʥʳʤʠ, ʢʦʨʦʪʢʦʩʪʦʣʙʯʘʪʳʤʠ 

ʘʤʦʨʬʥʳʤʠ (ʟʝʨʥʠʩʪʳʤʠ? ʩʢʝʣʝʪʥʳʤʠ?) ʠʥʜʠʚʠʜʘʤʠ, ʘ ʪʘʢʞʝ ʠʭ 

ʦʙʣʦʤʢʘʤʠ, ʦʙʨʘʟʦʚʘʥʥʳʤʠ ʢʦʤʙʠʥʘʮʠʝʡ ʛʨʘʥʝʡ ʧʨʠʟʤʳ (1010) ʠ 

ʧʠʨʘʤʠʜʳ (1011). 

ɸʧʘʪʠʪʳ ʄʝʜʚʝʜʝʚʩʢʦʛʦ ʤʘʩʩʠʚʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ CaO (53,95-56,84%) ʠ FeO (0,03-0,26%, ʥʠʟʢʠʤ ï SiO2 (0,2-

0,48%), Na2O (0,13-0,32), ʘ ʪʘʢʞʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʤʠ MnO (0,04-0,13%). 

ɺʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ P2O5 (38,02-43,86%) ʚ ʜʘʥʥʳʭ ʘʧʘʪʠʪʘʭ ʤʦʛʫʪ ʫʢʘʟʳʚʘʪʴ 

ʥʘ ʦʙʦʛʘʱʝʥʥʦʩʪʴ ʠʤ ʤʘʪʝʨʠʥʩʢʦʛʦ ʨʘʩʧʣʘʚʘ [3], ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʤʠ ʜʣʷ ʵʪʠʭ ʞʝ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ ʩʦʜʝʨʞʘʥʠʷʤʠ 

P2O5 ʜʦ (0,21%), ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ ʩʦʜʝʨʞʘʥʠʷʭ ʚ ʘʧʘʪʠʪʘʭ F (0,73-3,62%, 

ʬʪʦʨ-ʘʧʘʪʠʪ) ʥʘʜ Cl (0,02-0,08%). ʉʦʜʝʨʞʘʥʠʝ ʨʝʜʢʠʭ ʟʝʤʝʣʴ ʥʝ 

ʦʜʥʦʟʥʘʯʥʳ, ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ Ce2O3 (ʜʦ 0,66%) ʠ ʥʠʟʢʦʝ 

La2O3 (ʜʦ 0,2%) ʧʨʠ ʧʦʣʥʦʤ ʦʪʩʫʪʩʪʚʠʠ Y2O3 (ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʚʩʝʭ ʪʨʝʭ 

ʤʘʩʩʠʚʦʚ), ʥʘ ʬʦʥʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ SrO (ʜʦ 0,31%) 

ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ CaO. ɻʣʘʚʥʳʤʠ ʪʠʤʦʤʦʨʬʥʳʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʘʧʘʪʠʪʘ ʷʚʣʷʶʪʩʷ ʦʪʥʦʰʝʥʠʷ ʚ ʥʝʤ F ʠ Cl [1]. ɸʧʘʪʠʪʳ 

ʄʝʜʚʝʜʝʚʩʢʦʛʦ ʤʘʩʩʠʚʘ ʧʦ ʵʪʠʤ ʧʘʨʘʤʝʪʨʘʤ ʦʪʥʦʩʷʪʩʷ ʢ ʘʧʘʪʠʪʘʤ 

ʧʨʦʠʟʚʦʜʥʳʭ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʚʦʜʥʳʭ ʤʘʛʤ.  

ɺ ʮʝʣʦʤ ʩʦʩʪʘʚʳ ʘʧʘʪʠʪʦʚ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ ʖʭʪʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʪʘʢʦʚʳʤʠ ʄʝʜʚʝʜʝʚʩʢʦʛʦ ʤʘʩʩʠʚʘ, ʠʤʝʶʪ ʦʪʣʠʯʠʷ ʧʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʷʤ CaO (54,03-56,03%), FeO (0,01-0,08%), 

P2O5(40,25-42,52%) ʠ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʷʤ SiO2 (0,1-0,86%), MnO (0,04-

0,18%), Na2O (0,25-0,47%). ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ 

ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʵʪʠʭ ʘʧʘʪʠʪʘʭ SrO (ʜʦ 1,23%), ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʠʟʢʠʭ ʟʥʘʯʝʥʠʷʭ F (0,55-3,36%) ʠ ʢʨʘʡʥʝ ʥʠʟʢʦʤ ʩʦʜʝʨʞʘʥʠʝ Cl (ʜʦ 0,04%), 

ʘ ʪʘʢʞʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʦʜʝʨʞʘʥʠʷ CeO (0,03-0,9%) ʥʘʜ La2O3 (ʜʦ 0,48%). ʇʦ 

ʩʦʦʪʥʦʰʝʥʠʶ F ʠ Cl ʧʦʩʣʝʜʥʠʝ ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʘʧʘʪʠʪʘʤʠ ʄʝʜʚʝʜʝʚʩʢʦʛʦ 

ʤʘʩʩʠʚʘ ʠ ʦʪʥʦʩʷʪʩʷ ʢ ʘʧʘʪʠʪʘʤ ʧʨʦʠʟʚʦʜʥʳʭ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʚʦʜʥʳʭ 

ʤʘʛʤ.  
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ɸʧʘʪʠʪʳ ʠʟ ʧʦʨʦʜ ɼʞʝʣʪʫʣʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʧʠʩʘʥʥʳʤʠ 

ʨʘʥʝʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʨʝʜʥʠʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ CaO (53,35-56,80%), FeO 

(ʜʦ 0,21%), SiO2 (0,01-0,71%), Na2O (0,18-0,37%), ʥʠʟʢʠʤʠ P2O5 (38,29-

42,06%), MnO (0,02-0,10%), SrO (0-0,18%) ʠ ʧʦʚʳʰʝʥʥʳʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ 

CeO (ʜʦ 1,68%). ɺʳʜʝʣʝʥʥʳʝ ʘʧʘʪʠʪʳ ʚʦ ʚʩʝʭ ʦʪʥʦʰʝʥʠʷʭ ʷʚʣʷʶʪʩʷ ʬʪʦʨ-

ʘʧʘʪʠʪʘʤʠ ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʨʝʦʙʣʘʜʘʥʠʠ F (1,41-3,79%) ʥʘʜ Cl (0,06-

1,01%). ʇʦ ʩʦʦʪʥʦʰʝʥʠʶ F ʠ Cl ʘʧʘʪʠʪʳ ɼʞʝʣʪʫʣʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ 

ʦʪʥʦʩʷʪʩʷ ʢ ʬʦʩʬʘʪʘʤ ʧʨʦʠʟʚʦʜʥʳʭ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʚʦʜʥʳʭ ʠ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʩʫʭʠʭ ʤʘʛʤ. 

ɺ ʮʝʣʦʤ ʠʟʫʯʝʥʥʳʝ ʥʘʤʠ ʘʧʘʪʠʪʳ ʠʤʝʶʪ ʯʝʪʢʠʝ ʨʘʟʣʠʯʠʷ ʧʦ 

ʧʨʠʩʫʪʩʪʚʠʝ ʤʥʦʞʝʩʪʚʘ ʬʦʨʤ ʢʨʠʩʪʘʣʣʦʚ, ʥʝ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʩʠʝʥʠʪʦʚ [2] 

(ʖʭʪʠʥʩʢʠʡ ʠ ɼʞʝʣʪʫʣʠʥʩʢʠʡ ʤʘʩʩʠʚʳ). ʅʘʠʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʬʦʨʤ 

ʢʨʠʩʪʘʣʣʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʧʘʪʠʪʳ ʠʟ ʄʝʜʚʝʜʝʚʩʢʦʛʦ ʤʘʩʩʠʚʘ, ʚ ʧʦʨʦʜʘʭ 

ʢʦʪʦʨʦʛʦ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳ ʠʥʜʠʚʠʜʳ, ʫʚʝʥʯʘʥʥʳʝ 

ʧʠʥʘʢʦʠʜʦʤ (0001), ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʱʝʣʦʯʥʳʭ ʧʦʨʦʜ [2], ʚ ʢʦʤʙʠʥʘʮʠʠ 

ʩ ʛʨʘʥʷʤʠ ʧʠʨʘʤʠʜʳ (1011) ʠ ʙʝʟ ʧʦʩʣʝʜʥʝʡ.  

ɺʳʷʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ SrO (0,11-1.23%) 

ʥʘʜ ʣʘʥʪʘʥʦʠʜʘʤʠ, ʧʨʠ ʧʨʝʦʙʣʘʜʘʥʠʠ CeO (0,03-0,9%) ʥʘʜ La2O3 (ʜʦ 0,48%) 

ʚ ʘʧʘʪʠʪʘʭ ʖʭʪʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ, ʧʨʠ ʦʙʨʘʪʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʚ ʘʧʘʪʠʪʘʭ 

ɼʞʝʣʪʫʣʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ SrO (0,18%), CeO (ʜʦ 1,68%), La2O3 (0,02-0,4%). 

ʕʪʦ ʚʦʟʤʦʞʥʦ ʦʪʨʘʞʘʝʪ ʩʧʝʮʠʬʠʢʫ ʩʦʩʪʘʚʦʚ ʚʢʣʶʯʘʶʱʠʭ ʠʭ 

ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ ʠ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʫʶ ʩʧʝʮʠʘʣʠʟʘʮʠʶ ʥʘ ʟʦʣʦʪʦ 

ʧʝʨʚʦʛʦ ʤʘʩʩʠʚʘ, ʥʘ ʨʝʜʢʦʟʝʤʝʣʴʥʳʝ ʠ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʤʝʪʘʣʣʳ ï ʚʪʦʨʦʛʦ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʫʯʝʥʠʷ ʭʠʤʠʟʤʘ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʘʧʘʪʠʪʳ ʚʦ ʚʩʝʭ 

ʦʪʥʦʰʝʥʠʷʭ ʷʚʣʷʶʪʩʷ ʬʪʦʨ-ʘʧʘʪʠʪʘʤʠ, ʩʪʘʙʠʣʴʥʦ ʚʳʩʦʢʠʝ ʩʦʜʝʨʞʘʥʠʷ F 

ʩʦʭʨʘʥʷʣʠʩʴ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʧʦʨʦʜ, ʧʨʠ ʨʝʟʢʦʤ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʥʘʜ Cl. ʇʦ ʛʣʘʚʥʳʤ ʪʠʧʦʤʦʨʬʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ, 

ʩʦʦʪʥʦʰʝʥʠʶ F ʠ Cl [1], ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʘʧʘʪʠʪʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ 

ʘʧʘʪʠʪʳ ʧʨʦʠʟʚʦʜʥʳʭ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʚʦʜʥʳʭ ʤʘʛʤ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʘʧʘʪʠʪʦʚ ɼʞʝʣʪʫʣʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

ʘʧʘʪʠʪʘʤ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʩʫʭʠʭ ʤʘʛʤ, ʯʪʦ ʤʦʞʝʪ ʦʪʨʘʞʘʪʴ ʜʣʷ 

ʧʦʩʣʝʜʥʝʛʦ ʦʙʱʫʶ ʵʚʦʣʶʮʠʶ ʩʦʩʪʘʚʘ ʤʘʪʝʨʠʥʩʢʠʭ ʨʘʩʧʣʘʚʦʚ ʠʣʠ ʩʤʝʥʫ 

ʪʨʘʥʩʤʘʛʤʘʪʠʯʝʩʢʠʭ ʬʣʶʠʜʦʚ [3].  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ ɻʨʘʥʪʘ ɻʣʘʚʳ 

ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) ʜʣʷ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ, ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʩʪʫʜʝʥʪʦʚ 

çʄʝʟʦʟʦʡʩʢʠʝ ʱʝʣʦʯʥʳʝ ʤʘʩʩʠʚʳ (ɼʞʝʣʪʫʣʠʥʩʢʠʡ, ʄʝʜʚʝʜʝʚʩʢʠʡ) 

ɸʣʜʘʥʩʢʦʛʦ ʱʠʪʘ ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʨʝʜʢʦʟʝʤʝʣʴʥʦʡ, 

ʨʘʜʠʦʘʢʪʠʚʥʦʡ ʠ ʟʦʣʦʪʦʨʫʜʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠè. 
ʃʠʪʝʨʘʪʫʨʘ: 

1. ɹʫʰʣʷʢʦʚ ʀ.ʅ., ʍʦʣʦʜʥʦʚ ɺ.ɺ. ɻʘʣʦʛʝʥʳ ʚ ʧʝʪʨʦʛʝʥʝʟʠʩʝ ʛʨʘʥʠʪʦʠʜʦʚ. ï ʄ.: 

ʅʝʜʨʘ, 1986. 192 c. 
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2. ʃʷʭʦʚʠʯ ɺ.ɺ. ɸʢʮʝʩʩʦʨʥʳʝ ʤʠʥʝʨʘʣʳ ʛʦʨʥʳʭ ʧʦʨʦʜ. - ʄ.: ʅʝʜʨʘ,1979. 296 ʩ. 

ʄʘʛʤʘʪʦʛʝʥʥʦ-ʨʫʜʥʳʝ ʩʠʩʪʝʤʳ. ï ʄ.: ʅʘʫʢʘ, 1986. 253 ʩ. 

3. ʊʨʫʥʠʣʠʥʘ ɺ.ɸ., ʈʦʝʚ ʉ.ʇ., ʆʨʣʦʚ ʖ.ʉ., ʆʢʩʤʘʥ ɺ.ʉ. ʄʘʛʤʘʪʠʟʤ ʨʘʟʣʠʯʥʳʭ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ (ʟʦʥʘ ʩʦʯʣʝʥʝʥʠʷ ɺʝʨʭʦʷʥʩʢʦʡ ʦʢʨʘʠʥʳ ʉʠʙʠʨʩʢʦʛʦ 

ʢʦʥʪʠʥʝʥʪʘ ʠ ʂʦʣʳʤʦ-ʆʤʦʣʦʥʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ). ï ʗʢʫʪʩʢ: ʗʅʎ ʉʆ ʈɸʅ, 

1999. 168 ʩ. 
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ʈʫʜʥʦʝ ʧʦʣʝ ɹʝʨʝʥʜʝʡ ʣʦʢʘʣʠʟʦʚʘʥʦ ʚ ʢʨʘʝʚʦʡ ʯʘʩʪʠ ʇʦʣʦʫʩʥʦʛʦ 

ʩʠʥʢʣʠʥʦʨʠʷ ʚ ʚʦʩʪʦʯʥʳʭ ʦʪʨʦʛʘʭ ʭʨ. ʇʦʣʦʫʩʥʦʛʦ. ʈʘʟʚʠʪʳʝ ʟʜʝʩʴ 

ʨʘʥʥʝʤʝʣʦʚʳʝ ʧʦʩʪʩʢʣʘʜʯʘʪʳʝ ʤʝʣʢʠʝ ʰʪʦʢʠ ʠ ʜʘʡʢʠ ʛʨʘʥʠʪʦʠʜʦʚ 

ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʨʘʟʣʦʤʘʤʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ, ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʠ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. ɻʨʘʥʠʪʦʠʜʳ ʧʝʨʝʩʳʱʝʥʳ ʢʨʝʤʥʝʟʝʤʦʤ, 

ʫʤʝʨʝʥʥʦ ʙʦʛʘʪʳ ʠʣʠ ʙʦʛʘʪʳ ʱʝʣʦʯʘʤʠ. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʝʥ ʘʧʘʪʠʪ-ʮʠʨʢʦʥ-

ʩʬʝʥ-ʦʨʪʠʪʦʚʳʡ ʢʦʤʧʣʝʢʩ ʘʢʮʝʩʩʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ ʠ ʧʦʚʳʰʝʥʥʳʝ (ʜʦ 

0,001-0,002%), ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʣʘʨʢʦʤ, ʩʦʜʝʨʞʘʥʠʷ ʦʣʦʚʘ. ʊʝʣʘ 

ʛʨʘʥʠʪʦʠʜʦʚ ʨʘʩʩʝʯʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʢʚʘʨʮʝʚʳʤʠ ʠ ʪʫʨʤʘʣʠʥ-

ʢʚʘʨʮʝʚʳʤʠ ʞʠʣʘʤʠ, ʩ ʢʦʪʦʨʳʤʠ ʩʚʷʟʘʥʳ ʨʫʜʦʧʨʦʷʚʣʝʥʠʷ ʦʣʦʚʘ, ʟʦʣʦʪʘ, 

ʚʦʣʴʬʨʘʤʘ, ʤʳʰʴʷʢʘ, ʤʝʜʠ, ʩʚʠʥʮʘ ʠ ʮʠʥʢʘ [2]. ɺʩʷ ʚʝʨʭʥʷʷ ʯʘʩʪʴ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʜʦ ʛʣʫʙʠʥʳ 100 ʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʦʥʫ ʦʢʠʩʣʝʥʥʳʭ ʨʫʜ. 

ʇʦʜʦʙʥʘʷ ʢʦʨʘ ʚʳʚʝʪʨʠʚʘʥʠʷ ʨʘʟʚʠʪʘ ʥʘ ʤʝʜʥʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ 

ɼʞʝʟʢʘʟʛʘʥ, ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʩ ʩʫʣʴʬʠʜʥʳʤ ʦʨʫʜʝʥʝʥʠʝʤ ʚ ʰʪʘʪʝ 

ɸʨʠʟʦʥʘ ʠ ʥʘ ʜʨʫʛʠʭ ʧʦʜʦʙʥʳʭ ʦʙʲʝʢʪʘʭ [1]. 

ʄʘʛʤʘʪʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʨʫʜʥʦʛʦ ʧʦʣʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʘʥʦʜʠʦʨʠʪ-

ʧʦʨʬʠʨʘʤʠ ʠ ʛʨʘʥʠʪ-ʧʦʨʬʠʨʘʤʠ ʩ ʤʠʢʨʦʛʨʘʥʠʪʦʚʦʡ ʠʣʠ 

ʘʣʣʦʪʨʠʦʤʦʨʬʥʦʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ ʚ ʧʝʨʚʳʭ ʠ ʤʠʢʨʦʛʨʘʬʠʯʝʩʢʦʡ ʠʣʠ 

ʘʣʣʦʪʨʠʦʤʦʨʬʥʦʟʝʨʥʠʩʪʦʡ, ʚʦ-ʚʪʦʨʳʭ. ʇʦʨʬʠʨʦʚʳʝ ʚʳʜʝʣʝʥʠʷ ʩʣʦʞʝʥʳ 

ʧʣʘʛʠʦʢʣʘʟʦʤ, ʢʚʘʨʮʝʤ ʠ ʙʠʦʪʠʪʦʤ, ʢ ʢʦʪʦʨʳʤ ʚ ʛʨʘʥʠʪ-ʧʦʨʬʠʨʘʭ 

ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʢʘʣʠʰʧʘʪ. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʠʥʪʝʥʩʠʚʥʦ ʩʝʨʠʮʠʪʠʟʠʨʦʚʘʥʘ ʠ 

ʭʣʦʨʠʪʠʟʠʨʦʚʘʥʘ.  

mailto:ivanov.michil@bk.ru
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ʇʣʘʛʠʦʢʣʘʟ ʚʢʨʘʧʣʝʥʥʠʢʦʚ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʧʨʝʜʩʪʘʚʣʝʥ ʜʚʫʤʷ 

ʛʝʥʝʨʘʮʠʷʤʠ. ʇʝʨʚʘʷ ʦʙʨʘʟʫʝʪ ʠʜʠʦʤʦʨʬʥʳʝ, ʧʦʣʠʩʠʥʪʝʪʠʯʝʩʢʠ 

ʩʜʚʦʡʥʠʢʦʚʘʥʥʳʝ ʪʘʙʣʠʯʢʠ, ʨʝʞʝ ʠʟʦʤʝʪʨʠʯʥʳʝ ʟʝʨʥʘ ʨʘʟʤʝʨʘʤʠ 3ï4 ʤʤ, ʩ 

ʦʪʯʝʪʣʠʚʦʡ ʟʦʥʘʣʴʥʦʩʪʴʶ ʚ ʛʨʘʥʦʜʠʦʨʠʪ-ʧʦʨʬʠʨʘʭ ʠ ʥʝʦʪʯʝʪʣʠʚʦʡ ï ʚ 

ʛʨʘʥʠʪ-ʧʦʨʬʠʨʘʭ. ʎʝʥʪʨʘʣʴʥʳʝ ʟʦʥʳ ʚ ʧʝʨʚʳʭ ʩʣʦʞʝʥʳ ʘʥʜʝʟʠʥʦʤ (ʜʦ 45% 

an), ʚʦ-ʚʪʦʨʳʭ ï ʦʣʠʛʦʢʣʘʟ-ʘʥʜʝʟʠʥʦʤ (30ï35% an). ʍʘʨʘʢʪʝʨʥʘ ʧʷʪʥʠʩʪʘʷ 

ʘʣʴʙʠʪʠʟʠʟʘʮʠʷ ʧʣʘʛʠʦʢʣʘʟʘ ʠ ʠʥʪʝʥʩʠʚʥʘʷ ʩʝʨʠʮʠʪʠʟʘʮʠʷ ʝʛʦ ʢʨʘʝʚʳʭ ʟʦʥ. 

ʆʪʤʝʯʘʝʪʩʷ ʙʣʦʢʦʚʦʝ ʩʪʨʦʝʥʠʝ ʠ ʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʩʠʩʪʝʤʳ ʜʚʦʡʥʠʢʦʚʘʥʠʷ, 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʚ ʧʦʩʪʤʘʛʤʘʪʠʯʝʩʢʠʡ ʵʪʘʧ. 

ʇʣʘʛʠʦʢʣʘʟ ʚʢʨʘʧʣʝʥʥʠʢʦʚ ʚʪʦʨʦʡ ʛʝʥʝʨʘʮʠʠ ʜʘʝʪ ʫʜʣʠʥʝʥʥʳʝ ʪʘʙʣʠʯʢʠ 

ʨʘʟʤʝʨʘʤʠ ʤʝʥʝʝ 1ï1,5 ʤʤ.  

ʂʚʘʨʮ ʚʦ ʚʢʨʘʧʣʝʥʥʠʢʘʭ ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʜʚʫʭ ʛʝʥʝʨʘʮʠʷʭ. ʇʝʨʚʘʷ 

ʦʙʨʘʟʫʝʪ ʙʣʠʟʢʠʝ ʢ ʠʜʠʦʤʦʨʬʥʳʤ ʢʨʠʩʪʘʣʣʳ ʨʘʟʤʝʨʘʤʠ ʜʦ 8 ʤʤ ʚ ʛʨʘʥʠʪ-

ʧʦʨʬʠʨʘʭ ʠ ʜʦ 5 ʤʤ ï ʚ ʛʨʘʥʦʜʠʦʨʠʪ-ʧʦʨʬʠʨʘʭ. ɺ ʢʨʫʧʥʳʭ ʟʝʨʥʘʭ ʢʚʘʨʮʘ 

ʛʨʘʥʠʪ-ʧʦʨʬʠʨʦʚ ʥʘʙʣʶʜʘʶʪʩʷ ʛʘʟʦʚʦ-ʞʠʜʢʠʝ ʚʢʣʶʯʝʥʠʷ. ɺʪʦʨʘʷ 

ʛʝʥʝʨʘʮʠʷ ʚʢʨʘʧʣʝʥʥʠʢʦʚ ʢʚʘʨʮʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʣʣʦʪʨʠʦʤʦʨʬʥʳʤʠ 

ʟʝʨʥʘʤʠ, ʢʦʨʨʦʜʠʨʦʚʘʥʥʳʤʠ ʦʩʥʦʚʥʦʡ ʤʘʩʩʦʡ (ʨʠʩ. 1). 

 

 
ʈʠʩ. 1. ɺʢʨʘʧʣʝʥʥʠʢʠ ʢʚʘʨʮʘ ʧʝʨʚʦʡ (ɸ) ʠ ʚʪʦʨʦʡ (ɹ) ʛʝʥʝʨʘʮʠʠ ʚ ʛʨʘʥʠʪ-

ʧʦʨʬʠʨʘʭ.  ʐʣʠʬ BT-146/7. ʋʚ. 50 (A) ʠ 80 (ɹ). ʅʠʢʦʣʠ ʍ. 

 

ʇʦʨʬʠʨʦʚʳʝ ʚʳʜʝʣʝʥʠʷ ʢʘʣʠʰʧʘʪʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʦʣʴʢʦ ʚ ʛʨʘʥʠʪ-

ʧʦʨʬʠʨʘʭ ʚ ʚʠʜʝ ʠʜʠʦʤʦʨʬʥʳʭ ʤʠʢʨʦʧʝʨʪʠʪʦʚʳʭ ʟʝʨʝʥ ʚ ʧʨʦʩʪʳʭ 
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ʜʚʦʡʥʠʢʘʭ. ʋʣʘʚʣʠʚʘʝʪʩʷ ʥʝʦʪʯʝʪʣʠʚʘʷ ʟʦʥʘʣʴʥʦʩʪʴ (ʧʦ ʧʦʛʘʩʘʥʠʶ ʦʪ 

ʮʝʥʪʨʘ) ʠ ʠʟʛʠʙʳ ʞʠʣʢʦʚʘʪʳʭ ʤʠʢʨʦʧʝʨʪʠʪʦʚ. 

ɹʠʦʪʠʪʳ ʧʝʨʚʦʡ ʛʝʥʝʨʘʮʠʠ ʦʙʨʘʟʫʶʪ ʠʟʦʤʝʪʨʠʯʥʳʝ ʟʝʨʥʘ, ʨʝʞʝ 

ʚʳʪʷʥʫʪʳʝ ʪʘʙʣʠʯʢʠ. ʀʥʪʝʥʩʠʚʥʦ ʭʣʦʨʠʪʠʟʠʨʦʚʘʥʳ ï ʚʧʣʦʪʴ ʜʦ ʧʦʣʥʦʛʦ 

ʟʘʤʝʱʝʥʠʷ. ʅʘʙʣʶʜʘʶʪʩʷ ʠʟʛʠʙʳ ʪʨʝʱʠʥ ʩʧʘʡʥʦʩʪʠ (ʨʠʩ. 2). ʀʜʠʦʤʦʨʬʥʳʝ 

ʪʘʙʣʠʯʢʠ ʙʠʦʪʠʪʘ ʚʢʨʘʧʣʝʥʥʠʢʦʚ ʚʪʦʨʦʡ ʛʝʥʝʨʘʮʠʠ ʭʣʦʨʠʪʠʟʠʨʦʚʘʥʳ 

ʩʣʘʙʦ.  

 
ʈʠʩ. 2. ɼʝʬʦʨʤʘʮʠʷ ʪʨʝʱʠʥ ʩʧʘʡʥʦʩʪʠ ʚʦ ʚʢʨʘʧʣʝʥʥʠʢʝ ʙʠʦʪʠʪʘ ʠʟ ʛʨʘʥʦʜʠʦʨʠʪ-

ʧʦʨʬʠʨʘ. ʐʣʠʬ BT-149/1. ʋʚ. 80. ʅʠʢʦʣʠ II . 

ɺ ʛʨʘʥʦʜʠʦʨʠʪ-ʧʦʨʬʠʨʘʭ ʫʩʪʘʥʦʚʣʝʥ ʢʩʝʥʦʣʠʪ (12 ʭ 10 ʤʤ) ʢʚʘʨʮʝʚʦʛʦ 

ʤʠʢʨʦʜʠʦʨʠʪʘ, ʩʣʦʞʝʥʥʳʡ ʢʦʨʦʪʢʠʤʠ ʪʘʙʣʠʯʢʘʤʠ ʩʝʨʠʮʠʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʣʘʛʠʦʢʣʘʟʘ, ʧʦʯʪʠ ʥʘʮʝʣʦ ʟʘʤʝʱʝʥʥʦʡ ʘʢʪʠʥʦʣʠʪʦʤ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ ʠ 

ʢʩʝʥʦʤʦʨʬʥʳʤʠ ʟʝʨʥʘʤʠ ʢʚʘʨʮʘ. ɺʝʣʠʯʠʥʘ ʟʝʨʝʥ ʚ ʥʝʤ ʥʘ ʧʦʨʷʜʦʢ 

ʧʨʝʚʳʰʘʝʪ ʪʘʢʦʚʫʶ ʟʝʨʝʥ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ (ʨʠʩ. 3).  

 
ʈʠʩ. 3. ʂʩʝʥʦʣʠʪ ʢʚʘʨʮʝʚʦʛʦ ʤʠʢʨʦʜʠʦʨʠʪʘ ʚ ʛʨʘʥʦʜʠʦʨʠʪ-ʧʦʨʬʠʨʝ. ʐʣʠʬ BT-

146/7. ʋʚ. 50. ʅʠʢʦʣʠ ʍ. 
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ɺ ʛʨʘʥʠʪ-ʧʦʨʬʠʨʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʙʦʩʦʙʣʝʥʠʷ (ʜʦ 6 ʭ 6 ʤʤ), ʩʣʦʞʝʥʥʳʝ 

ʧʣʦʪʥʦ ʫʧʘʢʦʚʘʥʥʳʤ ʘʛʨʝʛʘʪʦʤ ʢʦʨʦʪʢʠʭ ʪʘʙʣʠʯʝʢ ʘʥʜʝʟʠʥʘ ʨʘʟʤʝʨʘʤʠ 

ʦʢʦʣʦ 0,3 ʤʤ, ʢʦʪʦʨʳʝ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʢʘʢ ʨʝʣʠʢʪʳ ʤʘʛʤʦʦʙʨʘʟʫʶʱʝʛʦ 

ʩʫʙʩʪʨʘʪʘ (ʨʠʩ. 4). 

 

 
ʈʠʩ. 4. ʆʙʦʩʦʙʣʝʥʠʝ ʩʨʦʩʪʢʦʚ ʧʣʘʛʠʦʢʣʘʟʘ ʚ ʛʨʘʥʠʪ-ʧʦʨʬʠʨʝ. ʐʣʠʬ ˉ BT-151. ʋʚ. 

25. ʅʠʢʦʣʠ ʍ. 

 

ɺʳʚʦʜʳ: ʌʦʨʤʠʨʦʚʘʥʠʝ ʨʘʥʥʝʤʝʣʦʚʦʛʦ ʤʘʛʤʘʪʠʟʤʘ ʨʫʜʥʦʛʦ ʧʦʣʷ 

ɹʝʨʝʥʜʝʡ, ʠʩʭʦʜʷ ʠʟ ʢʨʠʩʪʘʣʣʦʦʧʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʧʨʦʠʩʭʦʜʠʣʦ ʚ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: ʤʠʢʨʦʜʠʦʨʠʪʳ ï> ʛʨʘʥʦʜʠʦʨʠʪ-ʧʦʨʬʠʨʳ ï> ʛʨʘʥʠʪ-

ʧʦʨʬʠʨʳ. ʅʘʣʠʯʠʝ ʜʚʫʭ ʛʝʥʝʨʘʮʠʡ ʚʢʨʘʧʣʝʥʥʠʢʦʚ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʭ 

ʤʠʥʝʨʘʣʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʩʪʘʥʦʚʢʘʭ ʨʘʩʧʣʘʚʦʚ ʚ ʧʨʦʤʝʞʫʪʦʯʥʳʭ 

ʢʘʤʝʨʘʭ ʚ ʧʨʦʮʝʩʩʝ ʠʥʪʨʫʟʠʠ. ɹʣʦʢʦʚʦʝ ʫʛʘʩʘʥʠʝ ʧʦʨʬʠʨʦʚʳʭ 

ʚʢʨʘʧʣʝʥʥʠʢʦʚ, ʠʟʛʠʙʳ ʪʨʝʱʠʥ ʩʧʘʡʥʦʩʪʠ ʙʠʦʪʠʪʦʚ ʠ ʤʠʢʨʦʧʝʨʪʠʪʦʚ 

ʢʘʣʠʰʧʘʪʦʚ, ʥʘʣʠʯʠʝ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʩʠʩʪʝʤ ʜʚʦʡʥʠʢʦʚʘʥʠʷ ʚ 

ʧʣʘʛʠʦʢʣʘʟʘʭ ʛʦʚʦʨʷʪ ʦ ʩʪʘʥʦʚʣʝʥʠʠ ʤʘʛʤʘʪʠʟʤʘ ʨʫʜʥʦʛʦ ʧʦʣʷ ʚ 

ʥʝʩʧʦʢʦʡʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʅʀʈ 0381-2016-0001. 

ʃʠʪʝʨʘʪʫʨʘ: 

1. ʅʝʢʨʘʩʦʚ ʀ.ʗ. ʉʧʝʮʠʬʠʢʘ ʤʝʜʥʦ-ʚʦʣʴʬʨʘʤʦʚʳʭ ʨʫʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ɹʝʨʝʥʜʝʡ 

(ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʘʷ ʗʢʫʪʠʷ) // ɼʦʢʣʘʜʳ ʘʢʘʜʝʤʠʠ ʥʘʫʢ. 1996. ʊʦʤ 347, ˉ5. ʉ. 658-

659. 

2. ʉʘʤʫʩʠʥ ɸ.ʀ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʤʘʩʰʪʘʙʘ 1:200000, ʩʝʨʠʷ 

ʗʥʦ-ʀʥʜʠʛʠʨʩʢʘʷ, ʣʠʩʪ R-54-XXIX , XXX, ʆʙʲʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ. ï ɺʉɽɻɽʀ, 

1979. 79 ʩ. 
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ɸʅɸʃʀɿ ʅɸʇʈʗɾɽʅʅʆ-ɼɽʌʆʈʄʀʈʆɺɸʅʅʆɻʆ ʉʆʉʊʆʗʅʀʗ 

ʅʆɺɽʁʐʀʍ ʉʊʈʋʂʊʋʈ ɸʃʄɸɿʆʅʆʉʅʓʍ ʇʈʆɺʀʅʎʀʁ  

ʉʀɹʀʈʉʂʆɻʆ ʂʈɸʊʆʅɸ  

 

ʀʤʘʝʚʘ ʃ.ʇ.1, ʀʤʘʝʚ ɺ.ʉ.1,2, ʂʦʟʴʤʠʥ ɹ.ʄ.2 

1 ï ʀʥʩʪʠʪʫʪ ʟʝʤʥʦʡ ʢʦʨʳ ʉʆ ʈɸʅ, ʛ. ʀʨʢʫʪʩʢ, imaeva@crust.irk.ru 

2 ï ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʘʣʤʘʟʘ ʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʉʆ ʈɸʅ,  

ʛ. ʗʢʫʪʩʢ, b.m.kozmin@diamond.ysn.ru 

 

ʉʦʟʜʘʥʠʝ ʥʘʫʯʥʳʭ ʦʩʥʦʚ ʙʝʟʦʧʘʩʥʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʨʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʘʣʤʘʟʦʚ ʚ ʩʣʦʞʥʳʭ ʛʦʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʚʦʩʪʦʯʥʦʛʦ ʩʝʢʪʦʨʘ ɸʨʢʪʠʢʠ ʙʘʟʠʨʫʝʪʩʷ ʥʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʝʡʩʤʦʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʜʘʥʥʳʝ ʢʦʪʦʨʦʛʦ 

ʫʯʠʪʳʚʘʶʪ ʬʘʢʪʦʨ ʚʨʝʤʝʥʠ ʠ ʦʪʨʘʞʘʶʪ ʨʘʚʥʦʤʝʨʥʫʶ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʫʨʦʚʥʷ ʨʠʩʢʘ ʨʘʩʯʝʪʥʫʶ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʪʨʷʩʝʥʠʡ. 

ɻʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʟʝʤʥʦʡ ʢʦʨʝ, ʦʪʣʠʯʘʶʪʩʷ 

ʩʣʦʞʥʦʩʪʴʶ ʠ ʟʘʚʠʩʷʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ, ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʭ ʚ ʨʘʟʥʳʭ 

ʧʦ ʘʢʪʠʚʥʦʩʪʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ ʧʨʦʷʚʣʷʶʪʩʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʦ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʪʝʧʝʥʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʠʝ ʤʦʜʝʣʠʨʫʶʱʝʛʦ 

ʚʣʠʷʥʠʷ ʟʦʥ ʘʢʪʠʚʠʟʘʮʠʠ ʢʨʘʝʚʳʭ ʰʚʦʚ ʥʘ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʟʝʤʥʦʡ ʢʦʨʳ ʢʦʥʪʘʢʪʥʳʭ ʦʙʣʘʩʪʝʡ ʘʣʤʘʟʦʥʦʩʥʦʡ ʧʨʦʚʠʥʮʠʠ 

ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ, ʘʢʪʫʘʣʴʥʳ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʢʦʨʨʝʢʪʥʦʡ ʦʮʝʥʢʝ 

ʙʝʟʦʧʘʩʥʦʡ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʨʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʘʣʤʘʟʦʚ. ɺʧʝʨʚʳʝ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ ʠ ʝʛʦ ʛʦʨʥʦ-

ʩʢʣʘʜʯʘʪʦʛʦ ʦʙʨʘʤʣʝʥʠʷ, ʛʜʝ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʢʦʨʝʥʥʳʝ ʠ ʨʦʩʩʳʧʥʳʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʘʣʤʘʟʦʚ, ʧʦ ʩʪʝʧʝʥʠ ʘʢʪʠʚʥʦʩʪʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʨʘʟʨʘʙʦʪʘʥʳ ʧʨʠʥʮʠʧʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʥʞʠʨʦʚʘʥʠʷ 

ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʩ ʦʙʦʩʥʦʚʘʥʠʝʤ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʠʭ ʥʘ ʢʣʘʩʩʳ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʘʩʩʦʚ ʦʪʦʙʨʘʞʘʶʪ ʟʦʥʘʣʴʥʦʩʪʴ ʘʢʪʠʚʥʦʩʪʠ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʠ ʩʦʚʤʝʩʪʥʦ ʩ 

ʘʢʪʠʚʥʳʤʠ ʨʘʟʣʦʤʘʤʠ ʩʦʩʪʘʚʣʷʶʪ ʛʣʘʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ, ʧʘʨʘʤʝʪʨʳ 

ʛʣʫʙʠʥʥʦʛʦ ʩʪʨʦʝʥʠʷ, ʩʠʩʪʝʤʳ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ ʢʦʥʪʘʢʪʥʳʭ ʩʝʛʤʝʥʪʦʚ 

ɹʘʡʢʘʣʦ-ʉʪʘʥʦʚʦʛʦ ʠ ɸʨʢʪʠʢʦ-ɸʟʠʘʪʩʢʦʛʦ ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʦʷʩʦʚ, 

ʦʢʘʟʳʚʘʶʱʠʭ ʜʠʥʘʤʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʪʠʣʴ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ 

ʩʤʝʞʥʳʭ ʘʣʤʘʟʦʥʦʩʥʳʭ ʧʨʦʚʠʥʮʠʡ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ, ʘ ʪʘʢʞʝ ʥʘ 

mailto:imaeva@crust.irk.ru
mailto:b.m.kozmin@diamond.ysn.ru
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ʛʝʥʝʪʠʯʝʩʢʠʡ ʪʠʧ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʦʩʩʳʧʝʡ ʘʣʤʘʟʦʚ [2, 3, 4]. ʉ ʧʨʠʤʝʥʝʥʠʝʤ 

ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ [1, 5] ʚʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ 

ʧʦ ʜʚʫʤ ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʘʤ (ʧʣʦʪʥʦʩʪʴ ʨʘʟʣʦʤʦʚ ʠ ʛʨʘʜʠʝʥʪ ʩʢʦʨʦʩʪʠ 

ʥʦʚʝʡʰʠʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ). ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʮʝʥʝʥʘ ʩʪʝʧʝʥʴ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʉʝʚʝʨʥʦʛʦ ʠ 

ʖʞʥʦʛʦ ʫʯʘʩʪʢʦʚ ʢʦʨʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʘʣʤʘʟʦʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ, 

ʩʪʝʧʝʥʴ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʫʯʘʩʪʢʦʚ ʢʦʨʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʘʣʤʘʟʦʚ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ ï ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʥʘ. ʊʘʢ, ʫʯʘʩʪʦʢ 

çʖʞʥʳʡè ʦʢʦʥʪʫʨʝʥ ʠʟʦʤʝʪʨʠʯʥʦʡ ʣʠʥʠʝʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ 

ʨʘʟʣʦʤʦʚ ï (4ï5). ʉ ʫʯʝʪʦʤ ʜʘʥʥʦʛʦ ʬʘʢʪʦʨʘ ʝʛʦ ʩʪʨʫʢʪʫʨʥʦ-ʜʠʥʘʤʠʯʝʩʢʘʷ 

ʦʙʩʪʘʥʦʚʢʘ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʯʨʝʟʚʳʯʘʡʥʘʷ. ʇʦ ʚʪʦʨʦʤʫ ʬʘʢʪʦʨʫ (ʛʨʘʜʠʝʥʪ 

ʩʢʦʨʦʩʪʝʡ ʥʦʚʝʡʰʠʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ) ʦʥ ʧʨʠʫʨʦʯʝʥ 

ʢ ʟʦʥʝ ʤʠʥʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ï Ò 0.1 ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʩʠʪʫʘʮʠʠ. ʉʦʚʤʝʩʪʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʵʪʠʭ ʜʚʫʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʜʘʪʴ ʦʙʱʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʮʝʥʢʫ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ 

ʢʘʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʫʶ ʩ ʚʦʟʤʦʞʥʳʤ ʧʝʨʝʭʦʜʦʤ ʚ 

ʯʨʝʟʚʳʯʘʡʥʫʶ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʙʣʠʟʦʩʪʴʶ ʨʘʡʦʥʘ ʢ ʩʝʡʩʤʦʘʢʪʠʚʥʳʤ 

ʩʪʨʫʢʪʫʨʘʤ ɹʘʡʢʘʣʴʩʢʦʡ ʨʠʬʪʦʚʦʡ ʟʦʥʳ ʠ ɸʣʜʘʥʦ-ʉʪʘʥʦʚʦʛʦ ʙʣʦʢʘ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴʶ. ɺ ʧʨʝʜʝʣʘʭ ʫʯʘʩʪʢʘ çʉʝʚʝʨʥʳʡè ʦʪʜʝʣʴʥʳʝ ʢʠʤʙʝʨʣʠʪʦʚʳʝ 

ʧʦʣʷ (ʂʫʦʥʘʧʩʢʘʷ, ʅʠʞʥʝ-ʆʣʝʥʝʢʩʢʘʷ, ʋʢʫʢʠʪʩʢʘʷ ʛʨʫʧʧʳ) ʦʙʨʘʟʫʶʪ 

ʢʨʫʧʥʳʝ ʢʠʤʙʝʨʣʠʪʦʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʟʦʥʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ 

ʦʙʣʘʩʪʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʘʟʣʦʤʦʚ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʧʦʚʳʰʝʥʥʦʡ ʩʪʝʧʝʥʴʶ ʪʝʢʪʦʥʠʯʝʩʢʦʡ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ. ʇʦ ʵʪʦʤʫ ʬʘʢʪʦʨʫ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʦʮʝʥʠʚʘʝʪʩʷ 

ʢʘʢ ʯʨʝʟʚʳʯʘʡʥʘʷ. ʇʦ ʨʘʥʛʫ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʦʥʠ 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʚʳʨʘʚʥʝʥʥʳʤ ʚʦʜʦʨʘʟʜʝʣʴʥʳʤ ʧʦʚʝʨʭʥʦʩʪʷʤ (ʆʣʝʥʝʢʩʢʘʷ ʠ 

ʋʢʫʢʠʪʩʢʘʷ ʛʨʫʧʧʳ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʧʦʣʝʡ) ʠʣʠ ʛʨʘʜʠʝʥʪʥʦʡ ʩʪʫʧʝʥʠ 

ʨʝʣʴʝʬʘ (ʂʫʦʥʘʧʩʢʘʷ ʛʨʫʧʧʘ). ʕʪʠ ʢʠʤʙʝʨʣʠʪʦʚʳʝ ʧʦʣʷ ʨʘʩʧʦʣʦʞʝʥʳ ʚ 

ʤʦʨʬʦʩʪʨʫʢʪʫʨʥʳʭ ʦʙʣʘʩʪʷʭ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ ʘʤʧʣʠʪʫʜʘʤʠ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ. ʂʠʥʝʤʘʪʠʢʘ 

ʘʢʪʠʚʠʟʠʨʦʚʘʥʥʳʭ ʨʘʟʨʳʚʥʳʭ ʩʪʨʫʢʪʫʨ ʶʞʥʦʛʦ ʢʨʳʣʘ ʃʝʥʦ-ɸʥʘʙʘʨʩʢʦʡ 

ʰʦʚʥʦʡ ʟʦʥʳ ʫʢʘʟʳʚʘʝʪ ʥʘ ʛʝʥʝʪʠʯʝʩʢʠʡ ʪʠʧ ʫʯʘʩʪʢʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʨʦʩʩʳʧʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʘʣʤʘʟʦʚ. 

ʆʮʝʥʢʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʧʦ 

ʦʪʜʝʣʴʥʳʤ ʬʘʢʪʦʨʘʤ ʜʘʝʪ ʣʠʰʴ ʧʨʠʙʣʠʞʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʇʨʘʢʪʠʯʝʩʢʠ 
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ʚʩʝ ʢʠʤʙʝʨʣʠʪʦʚʳʝ ʧʦʣʷ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʟʦʥʘʭ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʟʙʨʦʩʦʤ 

ʧʣʦʪʥʦʩʪʠ ʨʘʟʣʦʤʦʚ, ʛʨʘʜʠʝʥʪʦʚ ʩʢʦʨʦʩʪʝʡ ʥʦʚʝʡʰʠʭ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʠ ʥʠʟʢʠʭ ʠ ʫʤʝʨʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʢ ʬʨʦʥʪʘʣʴʥʳʤ ʘʢʪʠʚʠʟʠʨʦʚʘʥʥʳʤ 

ʟʦʥʘʤ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʢ ʫʚʝʣʠʯʝʥʠʶ. ʏʘʩʪʴ ʢʠʤʙʝʨʣʠʪʦʚʳʭ ʧʦʣʝʡ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʟʦʥʘʭ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʩʨʝʜʥʠʭ ʢʘʞʜʦʛʦ ʠʟ 

ʬʘʢʪʦʨʦʚ ʚ ʦʪʜʝʣʴʥʦʩʪʠ, ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʢ ʦʙʣʘʩʪʷʤ ʩʪʨʫʢʪʫʨʥʦ-

ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʯʨʝʟʚʳʯʘʡʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. 

ʆʩʪʘʣʴʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʧʦ ʦʪʜʝʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠʤʝʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ. ʅʘ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʥʦʨʤʘʪʠʚʥʦʡ çʂʘʨʪʝ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠè (ʆʉʈ-2015) ʪʝʨʨʠʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʥʝʩʝʥʘ ʢ 

ʩʝʡʩʤʦʦʧʘʩʥʦʡ ʦʙʣʘʩʪʠ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʚ 5ï6 ʙʘʣʣʦʚ. ʇʦʣʷ ʜʝʬʦʨʤʘʮʠʡ 

ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʟʦʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʨʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʘʣʤʘʟʦʚ 

ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʠʥʘʤʠʢʦʡ 

ʬʨʦʥʪʘʣʴʥʳʭ ʙʣʦʢʦʚ ʟʦʥ ʢʦʣʣʠʟʠʠ: ʃʝʥʦ-ʊʘʡʤʳʨʩʢʦʡ ʥʘ ʩʝʚʝʨʝ (ʫʯʘʩʪʦʢ 

ʉʝʚʝʨʥʳʡ), ɹʘʡʢʘʣʦ-ʉʪʘʥʦʚʦʡ ï ʥʘ ʶʛʝ (ʫʯʘʩʪʦʢ ʖʞʥʳʡ). ʇʦʤʠʤʦ ʤʝʩʪʥʳʭ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʩʣʘʙʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ ʩ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ 

ʢʣʘʩʩʘʤʠ ʂ = 6ï15, ʜʘʥʥʳʡ ʨʝʛʠʦʥ ʤʦʞʝʪ ʠʩʧʳʪʳʚʘʪʴ ʪʘʢʞʝ ʪʨʘʥʟʠʪʥʳʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʦʪ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠʟ ʩʦʩʝʜʥʠʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʦʷʩʦʚ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʳʷʚʣʝʥʠʶ ʫʨʦʚʥʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ 

ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ ʠ ʝʛʦ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʧʦʟʚʦʣʠʣʠ ʙʦʣʝʝ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦ ʦʙʦʟʥʘʯʠʪʴ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʘʡʦʥʝ ɺʠʣʶʡʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʖʞʥʳʡ 

ʫʯʘʩʪʦʢ) ʥʝ ʠʩʢʣʶʯʝʥʦ ʧʦʷʚʣʝʥʠʝ çʥʘʚʝʜʝʥʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠè, ʢʦʛʜʘ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʚʦʜʥʦʡ ʣʠʥʟʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʜʘʚʣʝʥʠʝ ʥʘ 

ʥʠʞʝʣʝʞʘʱʠʝ ʛʦʨʥʳʝ ʧʦʨʦʜʳ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʠʟʤʝʥʷʝʪʩʷ ʨʘʚʥʦʚʝʩʥʳʡ 

ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʙʘʣʘʥʩ ʩ ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʝʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʚ ʚʠʜʝ 

ʧʦʜʟʝʤʥʳʭ ʪʦʣʯʢʦʚ, ʯʪʦ ʥʘ ʧʦʨʷʜʦʢ ʫʚʝʣʠʯʠʚʘʝʪ ʫʨʦʚʝʥʴ ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʦʧʘʩʥʦʩʪʠ. ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʛʠʜʨʦʩʦʦʨʫʞʝʥʠʡ ʟʘʬʠʢʩʠʨʦʚʘʥʳ 

ʧʦʜʦʙʥʳʝ ʷʚʣʝʥʠʷ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʜʘʞʝ 

ʩʨʝʜʥʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ (6ï7 ʙʘʣʣʦʚ) ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠʤ 

ʧʦʩʣʝʜʩʪʚʠʷʤ ʟʥʘʯʠʪʝʣʴʥʳʭ ʤʘʩʰʪʘʙʦʚ. ʅʘ ʠʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʤʦʛʫʪ ʪʘʢʞʝ ʚʣʠʷʪʴ ʧʦʜʟʝʤʥʳʝ ʷʜʝʨʥʳʝ ʚʟʨʳʚʳ ʠ 

ʛʦʨʥʳʝ ʨʘʙʦʪʳ, ʩʦʧʨʦʚʦʞʜʘʝʤʳʝ ʢʨʫʧʥʳʤʠ ʚʟʨʳʚʘʤʠ ʚ ʢʘʨʴʝʨʘʭ 

ʘʣʤʘʟʦʜʦʙʳʯʠ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʵʪʦʛʦ ʵʬʬʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ 
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ʜʝʪʘʣʴʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʤʥʦʛʦʣʝʪʥʠʭ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʦʡ. ʇʨʠʤʝʥʝʥʠʝ 

ʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʝʡʩʤʦʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʚʳʷʚʣʝʥʠʝ ʩʪʝʧʝʥʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʦʚʝʡʰʠʭ ʩʪʨʫʢʪʫʨ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʬʦʨʤʘʮʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʷʚʣʷʝʪʩʷ 

ʧʝʨʚʦʩʪʝʧʝʥʥʦʡ ʟʘʜʘʯʝʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʢʦʨʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʘʣʤʘʟʦʚ ʚ ʘʨʢʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ ʧʦʠʩʢʫ ʥʦʚʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʀʟʫʯʝʥʠʝ ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʳʭ, ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠ 

ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʨʘʡʦʥʦʚ ʘʣʤʘʟʦʜʦʙʳʯʠ ʠ ʘʢʪʠʚʥʳʭ ʨʘʟʣʦʤʦʚ 

ʢʦʥʪʘʢʪʥʳʭ ʩʪʨʫʢʪʫʨ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ 

ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʡ ʥʘʧʨʷʞʝʥʥʦ-

ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦ 

ʦʙʦʟʥʘʯʠʪʴ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʚʳʷʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʧʨʦʮʝʩʩʦʚ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʦʮʝʥʠʪʴ 

ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʩʝʡʩʤʠʯʝʩʢʠʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʨʠʩʢ ʪʝʨʨʠʪʦʨʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʝʡʩʤʦʪʝʢʪʦʥʠʢʝ ʧʨʦʚʝʜʝʥʳ ʧʦ ʧʨʦʝʢʪʫ ʈʅʌ ˉ 15-

17-20000 çʉʝʡʩʤʦʛʝʦʜʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʩʝʡʩʤʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ 

ʚʦʩʪʦʯʥʦʛʦ ʩʝʛʤʝʥʪʘ ʧʨʠʙʨʝʞʥʦ-ʰʝʣʴʬʦʚʦʡ ʦʙʣʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ 

ɸʨʢʪʠʢʠè. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʧʨʦʚʝʜʝʥʳ ʧʦ ʧʨʦʝʢʪʫ ʈʌʌʀ ˉ 18-05-60009 

çʉʝʡʩʤʦʛʝʦʜʠʥʘʤʠʢʘ ʠ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʩʝʡʩʤʠʯʥʦʩʪʴ ɸʨʢʪʠʯʝʩʢʦʛʦ 

ʩʝʢʪʦʨʘ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘè. 
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ʃʝʧʠʜʦʬʠʪʳ ʷʚʣʷʶʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʤʠ ʨʘʩʪʝʥʠʷʤʠ ʚ 

ʨʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʦʡ ʬʣʦʨʝ ɸʥʛʘʨʠʜʳ. ʅʘʯʠʥʘʷ ʩʦ ʚʪʦʨʦʡ ʯʝʪʚʝʨʪʠ XIX  

ʚʝʢʘ ʠʟʫʯʝʥʠʝʤ ʵʪʦʡ ʛʨʫʧʧʳ ʨʘʩʪʝʥʠʡ ʟʘʥʠʤʘʣʠʩʴ ʀ.ʌ. ʐʤʘʣʴʛʘʫʟʝʥ, 

ʄ.ɼ. ɿʘʣʝʩʩʢʠʡ, ʄ.ʌ. ʅʝʡʙʫʨʛ, ɺ.ɸ. ʍʘʭʣʦʚ, ɻ.ʇ. ʈʘʜʯʝʥʢʦ, ɸ.ʈ. ɸʥʘʥʴʝʚ, 

ɺ.ɸ. ɸʥʘʥʴʝʚ, ɽ.ʉ. ʈʘʩʩʢʘʟʦʚʘ, ʉ.ɻ. ɻʦʨʝʣʦʚʘ ʠ ʜʨʫʛʠʝ. ʆʜʥʘʢʦ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʧʦʯʪʠ ʩʪʘ ʣʝʪ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʤʦʨʬʦʣʦʛʠʠ ʣʠʩʪʦʚʳʭ ʧʦʜʫʰʝʢ 

ʵʪʠʭ ʣʝʧʠʜʦʬʠʪʦʚ ʙʳʣʘ ʦʰʠʙʦʯʥʦʡ, ʚ ʩʚʷʟʠ, ʩ ʯʝʤ ʠʭ ʨʦʜʦʚʘʷ ʩʠʩʪʝʤʘʪʠʢʘ 

ʦʢʘʟʘʣʘʩʴ ʚʝʩʴʤʘ ʟʘʧʫʪʘʥʥʦʡ. ɹʣʘʛʦʜʘʨʷ ʨʘʙʦʪʘʤ ʉ.ɺ. ʄʝʡʝʥʘ [4, 5] ʙʳʣ 

ʨʘʩʰʠʬʨʦʚʘʥ ʦʙʱʠʡ ʧʣʘʥ ʩʪʨʦʝʥʠʷ ʣʠʩʪʦʚʳʭ ʧʦʜʫʰʝʢ ʵʪʠʭ ʨʘʩʪʝʥʠʡ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʝʤʫ ʫʜʘʣʦʩʴ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ, ʯʪʦ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʥʠʭ 

ʭʘʨʘʢʪʝʨʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʚʥʫʪʨʠʣʠʩʪʦʚʦʡ ʘʵʨʝʥʭʠʤʳ, ʢʦʪʦʨʘʷ ʥʘ ʦʪʧʝʯʘʪʢʘʭ 

ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʦʛʦ ʚʟʜʫʪʠʷ ï ʧʦʜʣʠʩʪʦʚʦʛʦ ʧʫʟʳʨʷ. ʊʘʢʞʝ ʦʥ 

ʧʨʦʚʝʣ ʨʝʚʠʟʠʶ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʚʠʜʦʚ ʧʣʘʫʥʦʚʠʜʥʳʭ ʠʟ ʢʘʨʙʦʥʘ 

ɸʥʛʘʨʠʜʳ ʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ 6 ʨʦʜʘʤ: 

Angarodendron Zalessky, Angarophloios S. Meyen, Eskdalia Kidston, 

Lophiodendron Zalessky, Tomiodendron Radczenko, Ursodendron Radczenko. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʦ ʩʠʭ ʧʦʨ ʝʱʝ ʦʩʪʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʦʙʝʣʳ ʚ ʥʘʰʠʭ 

ʟʥʘʥʠʷʭ ʦʙ ʘʥʛʘʨʩʢʠʭ ʣʝʧʠʜʦʬʠʪʘʭ. ɺ ʯʘʩʪʥʦʩʪʠ, ʵʪʦ ʢʘʩʘʝʪʩʷ 

ʧʣʘʫʥʦʚʠʜʥʳʭ ʠʟ ʢʘʨʙʦʥʘ ɺʝʨʭʦʷʥʴʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʠʟʫʯʝʥʥʳʤʠ. 

ɸʚʪʦʨʦʤ ʩʦʚʤʝʩʪʥʦ ʩ ʀ.ɺ. ɹʫʜʥʠʢʦʚʳʤ, ʈ.ɺ. ʂʫʪʳʛʠʥʳʤ, 

ʃ.ɻ. ʇʝʨʝʛʦʝʜʦʚʳʤ ʠ ɺ.ʀ. ʄʘʢʦʰʠʥʳʤ ʚ 2014 ʛʦʜʫ ʙʳʣʦ ʧʨʝʜʧʨʠʥʷʪʦ 

ʠʟʫʯʝʥʠʝ ʬʣʦʨʦʥʦʩʥʳʭ ʨʘʥʥʝ-ʩʨʝʜʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʆʨʫʣʛʘʥʩʢʦʛʦ ʭʨʝʙʪʘ ʚ ʉʝʚʝʨʥʦʤ ɺʝʨʭʦʷʥʴʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʙʳʣʠ ʠʟʫʯʝʥʳ 

ʨʘʟʨʝʟʳ ʙʳʣʳʢʘʪʩʢʦʡ ʠ ʩʝʪʘʯʘʥʩʢʦʡ ʩʚʠʪ ʧʦ ʨ. ʅʴʠʤʥʵʯʵʵʥ (ʧʨʘʚʦʙʝʨʝʞʴʝ 
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ʨ. ʉʦʙʦʣʦʭ-ʄʘʷʥ, ʥʘʧʨʦʪʠʚ ʫʩʪʴʷ ʨ. ɹʳʣʳʢʘʪ) ʠ ʨ. ɹʳʣʳʢʘʪ [2]. ʇʨʠ ʵʪʦʤ 

ʙʳʣʠ ʧʦʩʣʦʡʥʦ ʦʪʦʙʨʘʥʳ ʦʩʪʘʪʢʠ ʠʩʢʦʧʘʝʤʳʭ ʨʘʩʪʝʥʠʡ.  

 
ʈʠʩ. 1. 1-7 - ʣʝʧʠʜʦʬʠʪʳ: 1 - Lophiodendron tyrganense Zalessky, ʵʢʟ. ˉ 222/12-2, 

2- Lophiodendron variabile S.Meyen, ɻ ʢʟ. ˉ 222/12-14, 3- Angarophloios cf. alternans 

(Schmalhausen) S. Meyen,  ʵʢʟ. ˉ 222/12-1, 4- Angarophloios sp., ɻ ʢʟ. ˉ 222/12-15, 5- 

Angarophloios leclercqianus S. Meyen, ɻ ʢʟ. ˉ 222/12-13, 6-7- Ursodendron sp., ɻ ʢʟ. ˉ 
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134/29; 8-10 - ʩʝʤʝʥʘ: 8- Cordaicarpus kovbassinae  Suchov, 8- ʵʢʟ. ˉ 134/269, 9- 

Angarocarpus ananievii Suchov, ʵʢʟ. ˉ 134/276, 10- Samaropsis cf. jurabaensis 

Rasskazova, ɻ ʢʟ. ˉ 134/294; 11-12- ʣʠʩʪʴʷʧʪʝʨʠʜʦʩʧʝʨʤʦʚ: 11- Abacanidium 

abaeanum (Zalessky) Radczenko, ɻʢʟ. ˉ 222/8-4, 12- Angaropteridium cardiopteroides 

(Schmalhausen) Zalessky, ʵʢʟ. ̄  134/288. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʙʳʣʘ ʠʟʫʯʝʥʘ ʢʦʣʣʝʢʮʠʷ ʬʣʦʨʳ, ʩʦʙʨʘʥʥʘʷ 

ʀ. ɺ. ɹʫʜʥʠʢʦʚʳʤ ʚ 1988 ʛʦʜʫ ʧʦ ʨ. ʅʴʠʤʥʵʯʵʵʥ [3]. ɺ ʭʦʜʝ ʠʟʫʯʝʥʠʷ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ, ʩʦʙʨʘʥʥʳʭ ʥʘ ʆʨʫʣʛʘʥʩʢʦʤ ʭʨʝʙʪʝ, ʘʚʪʦʨʦʤ ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʧʣʘʫʥʦʚʠʜʥʳʭ: Angarophloios cf. alternans 

(Schmalhausen) S. Meyen, A. leclercqianus S. Meyen, Lophiodendron 

tyrganense Zalessky, L. variabile S. Meyen ï ʚ ʙʳʣʳʢʘʪʩʢʦʡ ʩʚʠʪʝ ʠ 

Ursodendronsp. ï ʚ ʩʝʪʘʯʘʥʩʢʦʡ ʩʚʠʪʝ (ʨʠʩ. 1). ʇʦʤʠʤʦ ʣʝʧʠʜʦʬʠʪʦʚ ʚ 

ʙʳʣʳʢʘʪʩʢʦʡ ʩʚʠʪʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʜʠʩʧʝʨʩʥʳʝ ʩʝʤʝʥʘ Angarocarpus 

ananievii Suchov, Cordaicarpus kovbassinae Suchov, Samaropsis cf. 

jurabaensis Rasskazova ʠ ʚ ʚʳʰʝʟʘʣʝʛʘʶʱʝʡ ʩʝʪʘʯʘʥʩʢʦʡ ʩʚʠʪʝ ʙʳʣʠ 

ʥʘʡʜʝʥʳ ʣʠʩʪʴʷ ʧʪʝʨʠʜʦʩʧʝʨʤʦʚ ʠʟ ʧʦʨʷʜʢʘ Abacanidales: Angaropteridium 

cardiopteroides (Schmalhausen) Zalessky, Abacanidium abaeanum (Zalessky) 

Radczenko. 

ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ ʥʠʞʥʝ-ʩʨʝʜʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʆʨʫʣʛʘʥʩʢʦʛʦ ʭʨʝʙʪʘ ʣʝʧʠʜʦʬʠʪʳ ʩʭʦʞʠ ʩ ʣʝʧʠʜʦʬʠʪʘʤʠ, 

ʠʟʚʝʩʪʥʳʤʠ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ɸʥʛʘʨʠʜʳ. ʆʜʥʘʢʦ ʥʝʢʦʪʦʨʳʝ ʠʟ 

ʚʝʨʭʦʷʥʩʢʠʭ ʧʣʘʫʥʦʚʠʜʥʳʭ ʦʙʣʘʜʘʶʪ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʤʠ 

ʦʪʣʠʯʠʪʝʣʴʥʳʤʠ ʯʝʨʪʘʤʠ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʠʭ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʥʦʚʳʤ ʚʠʜʘʤ. ʆʩʪʘʪʢʠ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʘʢ Angarophloios 

cf. alternans, ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʠʧʠʯʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʠʜʘ A. alternans 

ʥʝʩʢʦʣʴʢʦ ʠʥʳʤ ʬʠʣʣʦʪʘʢʩʠʩʦʤ ʠ ʬʦʨʤʦʡ ʣʠʩʪʦʚʳʭ ʧʦʜʫʰʝʢ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʣʝʧʠʜʦʬʠʪʘ Ursodendronsp. ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʫ ʥʝʛʦ ʣʠʩʪʦʚʳʝ 

ʧʦʜʫʰʢʠ ʢʨʫʧʥʝʝ ʠ ʙʦʣʝʝ ʪʝʩʥʦ ʨʘʩʧʦʣʦʞʝʥʳ, ʯʝʤ ʫ ʠʟʚʝʩʪʥʳʭ ʚʠʜʦʚ ʨʦʜʘ 

Ursodendron.  

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʣʦʚʘ ʄ. ɺ. ɼʫʨʘʥʪʝ ʦ ʪʦʤ, ʯʪʦ 

ʨʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʘʷ ʬʣʦʨʘ ɺʝʨʭʦʷʥʴʷ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʦʜʥʦʚʦʟʨʘʩʪʥʳʭ 

ʬʣʦʨ ʜʨʫʛʠʭ ʨʘʡʦʥʦʚ ɸʥʛʘʨʩʢʦʛʦ ʧʘʣʝʦʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʮʘʨʩʪʚʘ [1], ʘ ʵʪʦ, 

ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʝʝ ʠʟʫʯʝʥʠʷ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦ ʧʨʦʝʢʪʫ çʉʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʳʝ ʚʠʜʳ 

ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ): 

ʤʝʪʘʣʣʦʛʝʥʠʷ, ʪʝʢʪʦʥʠʢʘ, ʤʘʛʤʘʪʠʟʤ, ʛʝʦʵʢʦʣʦʛʠʷ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 
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ʧʦʠʩʢʦʚʳʭ ʠ ʧʨʦʛʥʦʟʥʳʭ ʪʝʭʥʦʣʦʛʠʡè ʇʨʦʛʨʘʤʤʳ ʢʦʤʧʣʝʢʩʥʳʭ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʈʝʩʧʫʙʣʠʢʝ ʉʘʭʘ (ʗʢʫʪʠʷ), ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʚʠʪʠʝ ʝʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ ʥʘ 2016ï2020 ʛʛ.è ʠ ʧʦ 

ʛʦʩʟʘʜʘʥʠʶ ʀɻɸɹʄ ʉʆ ʈɸʅ, ʧʨʦʝʢʪ ˉ 0381-2016-0002. 
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ʊʝʨʨʠʪʦʨʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʷʛʦʪʝʝʪ ʢ ʦʙʣʘʩʪʠ ʢʦʥʪʘʢʪʘ ʪʨʝʭ ʢʨʫʧʥʳʭ 

ʛʝʦʩʪʨʫʢʪʫʨ: ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʦʢʦʥʯʘʥʠʷ ɹʘʡʢʘʣʴʩʢʦʛʦ ʨʠʬʪʘ, ʶʛʦ-

ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʳ ɸʣʜʘʥʩʢʦʛʦ ʱʠʪʘ ʠ ʟʘʧʘʜʥʦʛʦ ʬʣʘʥʛʘ ʉʪʘʥʦʚʦʡ 

ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ (ʨʠʩ. 1). ɹʘʡʢʘʣʴʩʢʠʡ ʨʠʬʪ ʚʢʣʶʯʘʝʪ ʩʠʩʪʝʤʫ 

ʢʘʡʥʦʟʦʡʩʢʠʭ ʚʧʘʜʠʥ (ʏʘʨʩʢʘʷ, ɺʝʨʭʥʝʪʦʢʢʠʥʩʢʘʷ) ʩʦ ʩʢʣʘʜʯʘʪʳʤʠ 

ʩʦʦʨʫʞʝʥʠʷʤʠ ʭʨʝʙʪʦʚ ʂʦʜʘʨ ʠ ʋʜʦʢʘʥ, ʠʤʝʶʱʠʤʠ ʘʣʴʧʠʥʦʪʠʧʥʳʡ 

ʨʝʣʴʝʬ. ɺʧʘʜʠʥʳ ʦʛʨʘʥʠʯʝʥʳ ʩʙʨʦʩʘʤʠ ʠ ʩʙʨʦʩʦ-ʩʜʚʠʛʘʤʠ [1]. ʖʛʦ-

ʟʘʧʘʜʥʘʷ ʦʢʨʘʠʥʘ ɸʣʜʘʥʩʢʦʛʦ ʱʠʪʘ ʦʪʥʦʩʠʪʩʷ ʢ ʘʢʪʠʚʠʟʠʨʦʚʘʥʥʦʡ ʯʘʩʪʠ 
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ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʠʤʝʶʱʘʷ ʧʣʦʩʢʠʡ ʧʣʘʪʦʦʙʨʘʟʥʳʡ ʨʝʣʴʝʬ. ʑʠʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʣʦʞʝʥ ʥʠʞʥʝʘʨʭʝʡʩʢʠʤʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ. ɺʜʦʣʴ ʝʛʦ ʶʞʥʦʡ ʦʢʨʘʠʥʳ ʢ ʚʦʩʪʦʢʫ ʦʪ ʨ. ʆʣʸʢʤʳ 

ʧʘʨʘʣʣʝʣʴʥʦ ʉʪʘʥʦʚʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʩʫʙʰʠʨʦʪʥʘʷ 

ʖʞʥʦ-ɸʣʜʘʥʩʢʘʷ ʩʠʩʪʝʤʘ ʤʝʟʦʟʦʡʩʢʠʭ ʚʧʘʜʠʥ (ʇʨʝʜʩʪʘʥʦʚʦʡ ʧʨʦʛʠʙ), 

ʚʢʣʶʯʘʶʱʘʷ ʏʫʣʴʤʘʥʩʢʫʶ ʜʝʧʨʝʩʩʠʶ [1, 2]. ʉʪʘʥʦʚʘʷ ʩʢʣʘʜʯʘʪʘʷ ʩʠʩʪʝʤʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʧʘʜʥʳʤ ʬʣʘʥʛʦʤ ʧʦʜʥʷʪʠʷ ʉʪʘʥʦʚʦʛʦ ʭʨʝʙʪʘ, ʩʣʦʞʝʥʥʦʛʦ 

ʘʨʭʝʡʩʢʠʤʠ ʠ ʧʨʦʪʝʨʦʟʦʡʩʢʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʨʝʜʥʝʛʦʨʥʳʤ ʨʝʣʴʝʬʦʤ [1]. ɼʣʷ ʥʘʟʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʫʶ ʟʘʥʠʤʘʝʪ 

ʏʘʨʦ-ʆʣʸʢʤʠʥʩʢʦʝ ʥʘʛʦʨʴʝ, ʚ ʪʝʯʝʥʠʝ   1950ï1996 ʛʛ.  ʚʩʝ ʩʠʣʴʥʳʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʙʳʣʠ ʦʪʤʝʯʝʥʳ  ʚʜʦʣʴ ʝʛʦ ʦʢʨʘʠʥʳ: ʥʘ ʟʘʧʘʜʝ, ʚ ʏʘʨʩʢʦʡ 

ʚʧʘʜʠʥʝ ʠ ʝʝ ʛʦʨʥʦʤ ʦʙʨʘʤʣʝʥʠʠ (ʭʨʝʙʪʳ ʂʦʜʘʨ, ʋʜʦʢʘʥ ʠ ʜʨ.) - ʄʫʡʩʢʦʝ 

1957 ʛ. ʩ ʤʘʛʥʠʪʫʜʦʡ ʄLH=7.6 ʠ ʂʦʜʘʨʩʢʦʝ 1970 ʛ. ʩ ʄLH=5.5; ʥʘ ʚʦʩʪʦʢʝ, 

ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʆʣʸʢʤʳ, ï ʅʶʢʞʠʥʩʢʦʝ 1958 ʛ. ʩ ʄLH=6.5, 

ʆʣʸʢʤʠʥʩʢʦʝ 1958 ʛ. ʩ ʄLH=6.4 ʠ ʊʘʩ-ʖʨʷʭʩʢʦʝ 1967 ʛ. ʩ ʄLH=7.0; ʢ 

ʩʝʚʝʨʫ ʦʪ ʥʠʭ, ʚ ʉʪʘʥʦʚʦʤ ʭʨ. ï ʖʞʥʦʷʢʫʪʩʢʦʝ 1989 ʛ. ʩ ʄLH=6.6 [1, 2]. 

ɺʦ ʚʥʫʪʨʝʥʥʠʭ ʯʘʩʪʷʭ ʥʘʛʦʨʴʷ, ʥʘʧʨʦʪʠʚ, ʬʠʢʩʠʨʦʚʘʣʘʩʴ çʜʣʠʪʝʣʴʥʘʷ ʟʦʥʘ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʟʘʪʠʰʴʷè, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʟʜʝʩʴ ʚ ʦʢʪʷʙʨʝ 

1997 ʛ. ʚʧʝʨʚʳʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 36 ʣʝʪ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ 

ʢʨʫʧʥʦʛʦ ʆʣʜʦʥʛʩʠʥʩʢʦʛʦ ʨʦ̫ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ 3 ʛʦʜʘ ʦʥ 

ʝʞʝʛʦʜʥʦ ʛʝʥʝʨʠʨʦʚʘʣ ʜʦ 500 ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ʇʦʩʣʝ ʥʝʙʦʣʴʰʦʛʦ ʩʧʘʜʘ 

ʘʢʪʠʚʥʦʩʪʠ ʚ ʥʦʷʙʨʝ 2005 ʛ. ʧʨʦʠʟʦʰʸʣ ʥʦʚrʡ ʠʥʪʝʥʩʠʚʥʳʡ 

ʏʘʨʫʦʜʠʥʩʢʠʡ ʨʦʡ, ʚ ʢʦʪʦʨʦʤ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʜʚʘ ʠʥʪʝʥʩʠʚʥʳʭ 7-8 ï

ʙʘʣʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʷ 10.11.2005 ʛ. ʩ ʂʈ=15.7 ʠ 11.12.2005 ʛ. ʩ ʂʈ=14.8. 

ʀʭ ʩʦʧʨʦʚʦʞʜʘʣʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʩʝʨʠʷ ʘʬʪʝʨʰʦʢʦʚ (ʩʚʳʰʝ 2.5 ʪʳʩ). 

ʇʦʚʳʰʝʥʥʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʏʘʨʫʦʜʠʥʩʢʦʛʦ ʨʦʷ ʧʨʦʜʦʣʞʘʣʘʩʴ 

ʠ ʚ 2006 ʛ. (1400 ʩʦʙʳʪʠʡ), ʛʜʝ 26.01.2009 ʛ. ʚʥʦʚʴ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʢʨʫʧʥʦʝ 

ʩʦʙʳʪʠʝ ʩ ʂʈ=13.7 ʩ ʙʦʣʝʝ ʯʝʤ 500 ʘʬʝʨʰʦʢʘʤʠ. ʀʟʫʯʘʝʤʳʡ ʨʦʝʚʦʡ ʧʨʦʮʝʩʩ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʠ ʩʝʡʯʘʩ. ɽʛʦ ʤʘʢʨʦʵʬʬʝʢʪʳ ʦʱʫʱʘʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʗʢʫʪʠʠ, ɹʫʨʷʪʠʠ, ʀʨʢʫʪʩʢʦʡ, ʏʠʪʠʥʩʢʦʡ ʠ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʷʭ ʩ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 3-6 ʙʘʣʣʦʚ ʥʘ ʧʣʦʱʘʜʠ ʜʦ 500 ʪʳʩ. ʢʤ2.   

ʌʦʢʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʨʦʝʚʳʭ ʩʝʨʠʡ (ʨʠʩ. 1), ʦʧʨʝʜʝʣʸʥʥʳʝ ʧʦ ʟʥʘʢʘʤ 

ʧʝʨʚʳʭ ʚʩʪʫʧʣʝʥʠʡ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ ʠ ʤʝʪʦʜʦʤ ʤʦʤʝʥʪʘ ʪʝʥʟʦʨʘ 

ʮʝʥʪʨʦʠʜʘ [2] ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ ʆʣʜʦʥʛʩʠʥʩʢʦʤ ʨʦʝ ʚ ʦʯʘʛʘʭ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʝʦʙʣʘʜʘʣʠ ʧʦʜʚʠʞʢʠ ʪʠʧʘ ʚʟʙʨʦʩʘ, ʚʟʙʨʦʩʘ-ʩʜʚʠʛʘ ʠ 

ʩʙʨʦʩʦ-ʩʜʚʠʛʘ, ʘ ʧʨʠ ʏʘʨʫʦʜʠʥʩʢʦʤ ʨʦʝ, ʥʘʧʨʦʪʠʚ, ʧʨʝʚʘʣʠʨʦʚʘʣʠ 
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ʩʙʨʦʩʦʚʳʝ ʩʤʝʱʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʙʣʶʜʘʣʘʩʴ ʠʥʚʝʨʩʠʷ ʧʦʣʷ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʩʞʘʪʠʷ (ʆʣʜʦʥʛʩʦ) ʚ ʩʙʨʦʩʦʚʦʝ (ʏʘʨʫʦʜʘ). 

 

 
ʈʠʩ. 1. ʉʝʡʩʤʦʪʝʢʪʦʥʠʢʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʬʣʘʥʛʘ ɹʘʡʢʘʣʴʩʢʦʛʦ ʨʠʬʪʘ ʚ 1997ï

2012 ʛʛ. 1 ï ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʣʘʩʩ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʂʈ, 2 ï ʨʘʟʣʦʤʳ: ʩʜʚʠʛʠ, ʥʘʜʚʠʛʠ, 

ʩʙʨʦʩʳ ʠ ʥʝʫʩʪʘʥʦʚʣʝʥʥʦʡ ʢʠʥʝʤʘʪʠʢʠ: ʊʝʤʫʣʷʢʠʪʩʢʠʡ (1), ʍʘʥʠʡʩʢʠʡ (2), 

ʂʫʜʫʣʠʥʩʢʠʡ (3), ʊʦʢʢʠʥʩʢʠʡ (4), ʏʘʨʫʦʜʠʥʩʢʠʡ(5), ɸʣʴ-ɹʘʩʪʘʘʭʩʢʠʡ (6), 

ʊʫʤʫʣʣʫʨʩʢʠʡ (7), ʊʫʥʛʫʨʯʘʢʘʥʩʢʠʡ (8), ʊʫʥʛʫʨʯʠʥʩʢʠʡ (9), ʊʦʢʫʨʩʢʠʡ (10), 

ʆʣʝʢʤʦ-ʅʶʢʞʠʥʩʢʠʡ (11); I ʠ II  ï ɻ ʧʠʮʝʥʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 10.11.2005 ʠ 11.12.2005 

ʛʛ. ɺʥʝ ʨʘʤʢʠ ï  ʬʦʢʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʠʭ ʜʘʪʘ (ʯʠʩʣʦ, ʤʝʩ., ʛʦʜ). 

ʊʝʤʥʘʷ ʠ ʩʚʝʪʣʘʷ ʪʦʯʢʠ ʚʥʫʪʨʠ ʩʪʝʨʝʦʛʨʘʤʤ ï ʥʘʧʨʷʞʝʥʠʷ ʩʞʘʪʠʷ ʠ ʨʘʩʪʷʞʝʥʠʷ.  

 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʝʣʴʝʬ ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ ʦʢʘʟʳʚʘʝʪ 

ʨʘʟʨʳʚʥʘʷ ʪʝʢʪʦʥʠʢʘ, ʛʜʝ ʛʦʩʧʦʜʩʪʚʫʶʱʝʡ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ 

ʊʝʤʫʣʷʢʠʪʩʢʦʛʦ ʨʘʟʣʦʤʘ (ˉ 1), ʟʘʣʦʞʠʚʰʝʛʦʩʷ ʚ ʘʨʭʝʝ-ʧʨʦʪʝʨʦʟʦʝ (ʨʠʩ. 1). 

ʆʥʘ ʩʦʩʪʦʠʪ ʠʟ ʩʝʨʠʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʠ ʩʦʯʣʝʥʷʶʱʠʭʩʷ ʧʦʜ ʦʩʪʨʳʤ ʫʛʣʦʤ 

ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʳʭ ʜʠʟʲʶʥʢʪʠʚʦʚ, ʢʦʪʦʨʳʝ ʩʬʦʨʤʠʨʦʚʘʣʠ ʤʦʟʘʠʢʫ 

ʧʣʘʩʪʠʥ, ʣʠʥʟ, ʢʣʠʥʴʝʚ ʠ ʙʣʦʢʦʚ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʚʝʣʠʯʠʥʳ [1, 2]. 

ʊʝʤʫʣʷʢʠʪʩʢʠʡ ʨʘʟʣʦʤ ʧʦʜʯʠʥʷʝʪ ʩʝʙʝ ʩʦʩʝʜʥʠʝ ʩ ʥʠʤ ʥʘ ʟʘʧʘʜʝ ʩʝʚʝʨʦ-
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ʚʦʩʪʦʯʥʳʝ ʩʜʚʠʛʠ ʋʜʦʢʘʥʩʢʦʡ ʩʠʩʪʝʤ  r(ʨʠʩ. 1, ˉˉ 5, 6, 7.), ʘ ʥʘ ʚʦʩʪʦʢʝ ï 

ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʝ ʩʜʚʠʛʠ ʠ ʥʘʜʚʠʛʠ ʖʞʥʦʘʣʜʘʥʩʢʦʡ ʩʠʩʪʝʤʳ (ʨʠʩ. 1, ˉˉ 8, 

9, 10). ʍʘʥʠ-ʂʫʜʫʣʠʥʩʢʘʷ ʜʠʟʲʶʥʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʩʫʙʰʠʨʦʪʥʦʛʦ 

ʧʨʦʩʪʠʨʘʥʠʷ (ʨʘʟʣʦʤʳ ˉ 2 ʠ ˉ 3) ʦʙʲʝʜʠʥʷʝʪ ʩʝʪʴ ʥʦʚʝʡʰʠʭ ʩʙʨʦʩʦʚ ʠ 

ʣʝʚrʭ ʩʜʚʠʛʦʚ [2]. ʅʝ ʤʝʥʴʰʠʤ ʚʣʠʷʥʠʝʤ ʦʙʣʘʜʘʶʪ ʟʜʝʩʴ ʩʫʙʰʠʨʦʪʥʳʝ 

ʨʘʟʣʦʤʳ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʢʘʡʥʦʟʦʡʩʢʠʝ ʚʧʘʜʠʥʳ [1], ʨʘʟʚʠʪʳʝ ʥʘ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʤ ʬʣʘʥʛʝ ɹʘʡʢʘʣʴʩʢʦʛʦ ʨʠʬʪʘ (ʨʠʩ. 1, ˉ 4). 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʩʠʩʪʝʤʳ ʨʘʟʣʦʤʦʚ ʨʘʟʜʝʣʷʶʪ ʙʣʦʢʠ ʟʝʤʥʦʡ ʢʦʨʳ, ʢ 

ʦʜʥʦʤʫ ʠʟ ʢʦʪʦʨʳʭ ʠ ʧʨʠʫʨʦʯʝʥʘ ʦʯʘʛʦʚʘʷ ʦʙʣʘʩʪʴ ʆʣʜʦʥʛʩʠʥʩʢʦʛʦ ʠ 

ʏʘʨʦʫʜʠʥʩʢʦʛʦ ʨʦʝʚ.  

ɺ ʠʪʦʛʝ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʢʨʫʧʥʳʭ ʛʝʦʩʪʨʫʢʪʫʨ: ɹʘʡʢʘʣʴʩʢʦʡ ʨʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ, ɸʣʜʘʥʩʢʦʛʦ ʱʠʪʘ 

ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʉʪʘʥʦʚʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ 

ʛʨʘʥʠʮʝ ʩʙʣʠʞʘʶʱʠʭʩʷ ɽʚʨʘʟʠʡʩʢʦʡ ʠ ɸʤʫʨʩʢʦʡ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ, 

ʦʙʫʩʣʦʚʠʣʦ ʦʙʱʠʡ ʧʨʦʮʝʩʩ ʜʝʩʪʨʫʢʮʠʠ ʟʝʤʥʦʡ ʢʦʨʳ ʚ ʠʟʫʯʘʝʤʦʤ ʨʘʡʦʥʝ 

ʆʣʝʢʤʦ-ʏʘʨʩʢʦʛʦ ʥʘʛʦʨʴʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʤʝʱʝʥʠʡ ʚʜʦʣʴ ʩʝʪʠ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʣʦʢʘʣʴʥʳʭ ʨʘʟʣʦʤʦʚ, ʨʘʟʚʠʪʳʭ ʚ ʵʪʦʡ ʪʨʘʥʟʠʪʥʦʡ ʦʙʣʘʩʪʠ, 

ʧʨʦʠʟʦʰʣʘ ʘʢʪʠʚʠʟʘʮʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʚʠʜʝ  ʧʦʷʚʣʝʥʠʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ ʨʦʝʚʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ. ʆʥʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ 

ʠʥʚʝʨʩʠʠ ʧʦʣʝʡ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʦʪ ʆʣʜʦʥʛʩʠʥʩʢʦʛʦ ʨʦʷ 1997 ʛ. 

(ʚʟʙʨʦʩʦ-ʩʜʚʠʛʠ) ʢ ʏʘʨʫʦʜʠʥʩʢʦʤʫ ʨʦʶ 2005 ʛ. (ʩʙʨʦʩʳ), ʯʪʦ ʚʳʟʚʘʣʦ 

çʦʞʠʚʣʝʥʠʝè ʨʘʟʣʦʤʦʚ ʩʫʙʰʠʨʦʪʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʠ ʘʢʪʠʚʥʫʶ 

ʧʝʨʝʨʘʙʦʪʢʫ, ʘ ʪʘʢʞʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʚʦʩʪʦʯʥʦʛʦ ʙʦʨʪʘ ɺʝʨʭʥʝʪʦʢʢʠʥʩʢʦʡ 

ʨʠʬʪʦʚʦʡ ʚʧʘʜʠʥʳ, ʯʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʧʨʦʜʚʠʞʝʥʠʝ ɹʘʡʢʘʣʴʩʢʦʛʦ 

ʨʠʬʪʘ ʥʘ ʚʦʩʪʦʢ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʂʦʤʧʣʝʢʩʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʉʆ ʈɸʅ ʧʦ ʧʨʦʝʢʪʫ ʄʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ 

ʠʥʪʝʛʨʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ˉ 71. 
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ʉʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʦʥʳ ʨʦʝʚʳʭ ʩʦʙʳʪʠʡ ʚ 1997ï2006 ʛʛ. ʥʘ 

ʛʨʘʥʠʮʝ ɹʘʡʢʘʣʴʩʢʦʛʦ ʨʠʬʪʘ ʠ ʉʪʘʥʦʚʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ // ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ 

ʦʙʨʘʙʦʪʢʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʄʘʪʝʨʠʘʣʳ 4-ʦʡ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʡ ʰʢʦʣʳï ʆʙʥʠʥʩʢ: ɻʉ ʈɸʅ, 2009. ï ʉ. 30ï35. 
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ʉʊʈʆʀʊɽʃʔʅʓɽ ʄɸʊɽʈʀɸʃʓ ʖɻʆ-ɺʆʉʊʆʏʅʆɻʆ  

ʇʆɹɽʈɽɾʔʗ ʆɿ. ɹɸʁʂɸʃ: ʌɸʎʀɸʃʔʅʆ-ɻɽʅɽʊʀʏɽʉʂɸʗ  

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʀ ʇʈʆɻʅʆɿʅʓɽ ʈɽʉʋʈʉʓ 

 

ʂʦʣʦʤʠʝʮ ɺ.ʃ. 

ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʉʆ ʈɸʅ, ʛ. ʋʣʘʥ-ʋʜʵ, kolom@ginst.ru 

ɹʫʨʷʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʋʣʘʥ-ʋʜʵ 

 

ʅʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ ʦʟʝʨʘ ɹʘʡʢʘʣ ʤʝʞʜʫ ʫʩʪʴʷʤʠ ʨʨ. ʉʝʣʝʥʛʘ 

ʠ ɹʘʨʛʫʟʠʥ ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʮʝʧʴ ʥʝʙʦʣʴʰʠʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʤʦʨʬʦʩʪʨʫʢʪʫʨ, 

ʢʦʪʦʨʳʝ ʧʦ ʩʚʦʝʤʫ ʨʘʟʚʠʪʠʶ, ʛʣʫʙʠʥʝ ʟʘʣʝʛʘʥʠʷ ʬʫʥʜʘʤʝʥʪʘ, ʩʪʨʫʢʪʫʨʥʦʤʫ 

ʧʦʣʦʞʝʥʠʶ, ʢʦʥʬʠʛʫʨʘʮʠʠ, ʩʪʝʧʝʥʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʚʳʨʘʞʝʥʥʦʩʪʠ ʠ 

ʩʝʡʩʤʠʯʝʩʢʦʤʫ ʨʝʞʠʤʫ ʦʪʥʦʩʷʪʩʷ ʢ ʠʥʬʘʥʪʠʣʴʥʳʤ ʩʪʨʫʢʪʫʨʘʤ [2]. ʕʪʦ ï 

ʅʘʣʠʤʦʚʩʢʘʷ, ʅʠʞʥʝʪʫʨʢʠʥʩʢʘʷ ʠ ʂʦʪʦʢʝʣʴʩʢʘʷ ʚʧʘʜʠʥʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʠʭ 

ʨʘʟʤʝʨʳ, ʜʥʠʱʘ ʚʧʘʜʠʥ ʚʳʧʦʣʥʝʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʨʳʭʣʳʭ 

ʦʩʘʜʢʦʚ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʥʝʩʦʤʥʝʥʥʳʡ ʠʥʪʝʨʝʩ ʚ 

ʢʘʯʝʩʪʚʝ ʥʝʨʫʜʥʦʛʦ ʩʳʨʴʷ. 

ʅʘʣʠʤʦʚʩʢʘʷ ʚʧʘʜʠʥʘ ʠʤʝʝʪ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʫʶ ʦʨʠʝʥʪʠʨʦʚʢʫ, 

ʚʦʨʦʥʢʦʦʙʨʘʟʥʦ ʩʫʞʘʝʪʩʷ ʚʝʨʭ ʧʦ ʪʝʯʝʥʠʶ ʨ. ʅʘʣʠʤʦʚʢʘ ʥʘ 17ï18 ʢʤ, 

ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʘʷ ʝʝ ʯʘʩʪʴ ʚʳʪʷʥʫʪʘ ʚʜʦʣʴ ʙʝʨʝʛʘ ʙʫʭʪʳ ɹʝʟʳʤʷʥʥʦʡ ʦʟ. 

ɹʘʡʢʘʣ ʥʘ 6.5 ʢʤ. ɼʥʠʱʝ ʚʧʘʜʠʥʳ ʩʦʩʪʦʠʪ ʠʟ ʨʘʟʥʦʚʳʩʦʪʥʳʭ ʫʨʦʚʥʝʚʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʪʝʨʨʘʩʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʉʝʜʴʤʦʡ ʵʨʦʟʠʦʥʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʡ ʫʨʦʚʝʥʴ (ʕɸʋ) ʚʳʩʦʪʦʡ 120-140 ʤ 

ʩʣʦʞʝʥ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʩʣʦʠʩʪʳʤʠ ʤʝʣʢʦ-ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ 

ʢʚʘʨʮʝʚʦʛʦ ʩʦʩʪʘʚʘ (80%). ʀʟ ʵʪʠʭ ʦʩʘʜʢʦʚ ʧʦʣʫʯʝʥʘ ʘʙʩʦʣʶʪʥʘʷ ʜʘʪʘ ʥʘ 

ʦʩʥʦʚʝ ʨʘʜʠʦʪʝʨʤʦʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ ʤʝʪʦʜʘ (1000000°90000, ɻʀʅ ʉʆ 

ʈɸʅ-399), ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʚʝʨʭʥʝʤʫ ʵʦʧʣʝʡʩʪʦʮʝʥʫ ʠ ʢʦʨʨʝʣʠʨʫʝʪʩʷ ʩ 

ʵʦʧʣʝʡʩʪʦʮʝʥ-ʥʠʞʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʳʤ ʵʪʘʧʦʤ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʘ 

ɹʘʡʢʘʣʴʩʢʦʡ ʨʠʬʪʦʚʦʡ ʟʦʥʳ [3]. ʐʝʩʪʦʡ ʕɸʋ ʨʘʥʥʝ-ʩʨʝʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝ-

ʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ (60-80 ʤ) ʚʳʧʦʣʥʝʥ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦ-, ʩʣʘʙʦʚʦʣʥʠʩʪʦ- ʠ 

ʥʘʢʣʦʥʥʦ-ʩʣʦʠʩʪʳʤʠ ʤʝʣʢʦ-ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ (x=0,39-0,40 ʤʤ) 

ʧʦʣʝʚʦʰʧʘʪʦʚʦ-ʢʚʘʨʮʝʚʦʛʦ (30 ʠ 65% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ ʢʚʘʨʮʝʚʦʛʦ (80%) 

ʩʦʩʪʘʚʘ. ɺ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʩʨʝʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ ʧʨʦʠʟʦʰʣʦ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʷʪʦʛʦ ʕɸʋ ʚʳʩʦʪʦʡ 40-50 ʤ. ʆʩʘʜʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʦʜʥʦʦʙʨʘʟʥʳʤ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ï ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʩʣʦʠʩʪʳʤʠ 

ʧʦʣʝʚʦʰʧʘʪ-ʢʚʘʨʮʝʚʳʤʠ (25 ʠ 74%) ʤʝʣʢʦ-ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ 

(x=0,41-0,43 ʤʤ). ɿʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʤʝʝʪ ʯʝʪʚʝʨʪʳʡ 

ʕɸʋ (ʚʪʦʨʘʷ ʧʦʣʦʚʠʥʘ ʩʨʝʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ, 25-35 ʤ). ʀʟʫʯʝʥʥʦʝ 
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ʚʝʱʝʩʪʚʦ ʷʚʣʷʝʪ ʩʦʙʦʡ ʧʝʩʯʘʥʳʡ ʧʨʦʤʳʪʳʡ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʚʘʨʮʝʚʳʡ 

(ʜʦ 80%) ʤʘʪʝʨʠʘʣ ʤʝʣʢʦ- (x=0,42-0,45) ʠ ʢʨʫʧʥʦ-ʩʨʝʜʥʝʟʝʨʥʠʩʪʦʡ 

ʩʪʨʫʢʪʫʨʳ (x=0,51-0,58), ʩ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʦʡ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʡ, 

ʧʦʣʦʛʦʚʦʣʥʠʩʪʦʡ, ʨʝʞʝ ʢʦʩʦʡ, ʣʠʥʟʦʚʠʜʥʦʡ ʪʝʢʩʪʫʨʦʡ. 

ɺʝʨʭʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʪʨʝʪʴʷ (15-25 ʤ, ʚʦʟʨʘʩʪ ʦʩʘʜʢʦʚ ï ʝʨʤʘʢʦʚʩʢʠʡ 

>84000 ʣ.ʥ., ɻʀʅ ʉʆ ʈɸʅ-397) ʠ ʚʪʦʨʘʷ (9-12 ʤ, ʚʦʟʨʘʩʪ - >42000 ʣ.ʥ., ɻʀʅ 

ʉʆ ʈɸʅ-396) ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʪʝʨʨʘʩʳ ʩʣʦʞʝʥʳ ʩʭʦʞʠʤʠ ʚ ʩʪʨʫʢʪʫʨʥʦ-

ʪʝʢʩʪʫʨʥʦʤ ʦʪʥʦʰʝʥʠʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʧʨʦʤʳʪʦʩʪʠ (ʩʦʜʝʨʞʘʥʠʝ 

ʘʣʝʚʨʠʪʦʚʦ-ʛʣʠʥʠʩʪʳʭ ʯʘʩʪʠʮ ï ʤʝʥʝʝ 5%) ʤʝʣʢʦ- (x=0,42-0,45 ʤʤ) ʠ 

ʢʨʫʧʥʦ-ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤʠ (x=0,50-0,57 ʤʤ) ʧʝʩʢʘʤʠ ʩ ʦʙʱʝʡ ʜʦʣʝʡ 

ʧʩʘʤʤʠʪʦʚʳʭ ʯʘʩʪʠʮ ʜʦ 90-95%. ʉʣʦʠʩʪʦʩʪʴ ï ʤʘʣʦʤʦʱʥʘʷ, ʭʘʨʘʢʪʝʨ 

ʟʘʣʝʛʘʥʠʷ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʳʡ, ʚʦʣʥʠʩʪʳʡ, ʨʝʞʝ ï ʢʦʩʳʝ ʩʝʨʠʠ ʦʙʦʭʨʝʥʥʳʭ 

ʛʨʘʚʝʣʠʩʪʳʭ ʧʝʩʢʦʚ. 

ɸʥʘʣʠʟʠʨʫʷ ʭʘʨʘʢʪʝʨ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʘ ʅʘʣʠʤʦʚʩʢʦʡ ʚʧʘʜʠʥʳ, ʤʦʞʥʦ 

ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʫʞʝ ʚ ʚʝʨʭʥʝʤ ʵʦʧʣʝʡʩʪʦʮʝʥʝ ʚ ʢʦʪʣʦʚʠʥʝ ʠʤʝʣ ʤʝʩʪʦ 

ʦʟʝʨʥʳʡ ʨʝʞʠʤ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ɼʦʩʪʘʚʢʘ ʤʘʪʝʨʠʘʣʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ 

ʥʝʙʦʣʴʰʠʤʠ ʚʦʜʦʪʦʢʘʤʠ ʨʘʚʥʠʥʥʦʛʦ ʪʠʧʘ, ʦʩʘʞʜʝʥʠʝ ʝʛʦ ʧʨʦʠʩʭʦʜʠʣʦ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʧʦʜʚʦʜʥʦ-ʜʝʣʴʪʦʚʦʤ ʧʦʣʦʞʝʥʠʠ. ʉʭʦʞʠʝ ʫʩʣʦʚʠʷ ʙʳʣʠ 

ʭʘʨʘʢʪʝʨʥʳ ʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʩʨʝʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ ï ʜʝʧʨʝʩʩʠʷ 

ʥʝʦʜʥʦʢʨʘʪʥʦ ʩʪʘʥʦʚʠʣʘʩʴ ʧʘʣʝʦʟʘʣʠʚʦʤ ɹʘʡʢʘʣʘ ʥʘ ʚʩʶ ʝʝ ʜʣʠʥʫ ʪʠʧʘ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʨʦʚ. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʠʤʥʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʥʦʩʠʣ 

ʧʨʦʮʝʩʩ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠ ʚ ʚʝʨʭʥʝʤ ʥʝʦʧʣʝʡʩʪʦʮʝʥʝ ï ʢʦʪʣʦʚʠʥʘ 

ʟʘʣʠʚʘʣʘʩʴ ʚʦʜʘʤʠ ʠ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʅʘʣʠʤʦʚʩʢʠʡ ʧʘʣʝʦʩʦʨ. 

ʉ ʧʝʩʢʘʤʠ ʦʟʝʨʥʦʛʦ ʠ ʦʟʝʨʥʦ-ʨʝʯʥʦʛʦ ʛʝʥʝʟʠʩʘ ʩʚʷʟʘʥʳ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʦʤʧʣʝʢʩʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝʨʫʜʥʦʛʦ ʩʳʨʴʷ. 

ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʉʘʷʧʠʭʘ-1 ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨ. 

ʅʘʣʠʤʦʚʢʘ ʚ 5 ʢʤ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʢʫʨʦʨʪʘ ɻʦʨʷʯʠʥʩʢ, ʩʦʦʪʥʦʩʠʪʩʷ ʩ V-III  

ʪʝʨʨʘʩʦʚʳʤʠ ʫʨʦʚʥʷʤʠ, ʚʳʧʦʣʥʝʥʥʳʤʠ ʢʚʘʨʮʝʚʳʤʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤʠ 

ʧʝʩʢʘʤʠ. ɸʨʝʘʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʣʝʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʧʨʠʛʦʜʥʦʛʦ ʜʣʷ 

ʩʠʣʠʢʘʪʥʳʭ ʠʟʜʝʣʠʡ ʘʚʪʦʢʣʘʚʥʦʛʦ ʪʚʝʨʜʝʥʠʷ ʠ ʰʪʫʢʘʪʫʨʥʦ-ʢʣʘʜʦʯʥʳʭ 

ʨʘʩʪʚʦʨʦʚ 6,5 ʢʤ2, ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ï ʦʪ 0,9 ʜʦ 3,3 ʤ, ʟʘʧʘʩʳ ʧʝʩʢʦʚ ï 15,6 

ʤʣʥ. ʤ3. ʕʪʠ ʞʝ ʦʩʘʜʢʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʠ ʚ ʢʘʯʝʩʪʚʝ ʤʝʣʢʠʭ 

ʟʘʧʦʣʥʠʪʝʣʝʡ ʚ ʙʝʪʦʥʳ ï ʧʣʦʱʘʜʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 6 ʢʤ2, ʦʙʲʝʤ ʧʦʣʝʟʥʦʡ 

ʟʘʣʝʞʠ ï 14,4 ʤʣʥ. ʤ3. 

ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʩʠʣʠʢʘʪʥʳʭ ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʝʩʢʦʚ ʉʘʷʧʠʭʘ-2 (ʩʨʝʜʥʝʝ 

ʪʝʯʝʥʠʝ ʨ. ʅʘʣʠʤʦʚʢʘ ʚ 16 ʢʤ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʢʫʨʦʨʪʘ ɻʦʨʷʯʠʥʩʢ) 

ʦʭʚʘʪʳʚʘʝʪ ʦʪʜʝʣʴʥʳʝ ʫʯʘʩʪʢʠ VI-V ʪʝʨʨʘʩʦʚʳʭ ʫʨʦʚʥʝʡ. ʇʝʩʢʠ ï ʤʝʣʢʦ-

ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ ʧʦʣʝʚʦʰʧʘʪʦʚʦ-ʢʚʘʨʮʝʚʳʝ ʩ ʜʦʙʘʚʢʘʤʠ ʪʝʤʥʦʮʚʝʪʦʚ, 
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ʩʣʶʜ ʠ ʦʙʣʦʤʢʦʚ ʧʦʨʦʜ, ʟʘʣʝʛʘʶʪ ʥʘ ʧʣʦʱʘʜʠ 2,8 ʢʤ2, ʤʦʱʥʦʩʪʴ 1,8 ʤ, 

ʚʩʢʨʳʰʘ 1,6 ʤ, ʦʙʲʝʤ ï 7,8 ʤʣʥ. ʤ3. 

ʅʠʞʥʝʪʫʨʢʠʥʩʢʘʷ ʚʧʘʜʠʥʘ ʟʘʥʠʤʘʝʪ ʧʨʠʫʩʪʴʝʚʫʶ ʯʘʩʪʴ ʥʠʞʥʝʛʦ 

ʪʝʯʝʥʠʷ ʨ. ʊʫʨʢʘ. ɺ ʧʣʘʥʝ ʵʪʦ ʩʫʞʘʶʱʝʝʩʷ ʚʚʝʨʭ ʧʦ ʪʝʯʝʥʠʶ ʘʩʠʤʤʝʪʨʠʯʥʦʝ 

ʩʫʙʰʠʨʦʪʥʦʝ ʧʦʥʠʞʝʥʠʝ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʳʡ ʢʦʤʧʣʝʢʩ ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʡ, 

ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʰʝʩʪʴ ʨʘʟʥʦʚʳʩʦʪʥʳʭ ʕɸʋ, ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ 

ʤʝʞʜʫʨʝʯʴʝ ʨʨ. ʊʫʨʢʘ ʠ ʂʦʪʦʯʠʢ. ʕʪʦ ʦʩʪʘʥʮʦʚʳʡ ʫʚʘʣ (60ï80 ʤ) ʩ 

ʤʝʣʢʦʭʦʣʤʠʩʪʦʡ ʚʝʨʰʠʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʚʳʧʦʣʦʞʝʥʥʳʤʠ, ʤʝʩʪʘʤʠ ʩ 

ʵʨʦʟʠʦʥʥʳʤʠ ʚʨʝʟʘʤʠ, ʩʢʣʦʥʘʤʠ. 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠ ʦʩʘʜʢʠ, ʩʣʘʛʘʶʱʠʝ ʵʪʦʪ ʤʘʩʩʠʚ, ʧʨʠʥʘʜʣʝʞʘʪ ʢ 

ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤ ʧʝʩʢʘʤ ʩ ʧʦʜʯʠʥʝʥʥʦʡ ʨʦʣʴʶ ʜʨʫʛʠʭ ʨʘʟʥʦʩʪʝʡ (ʤʝʣʢʦ- ʠ 

ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ). ʉʣʦʠʩʪʦʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ, ʦʪʯʝʪʣʠʚʘʷ. ʊʝʢʩʪʫʨʥʳʝ ʠ 

ʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʦʜʥʳʡ ʭʘʨʘʢʪʝʨ ʧʝʨʝʥʦʩʘ ʠ 

ʦʪʣʦʞʝʥʠʷ ʦʩʘʜʢʦʚ. ʉʦʛʣʘʩʥʦ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʪʣʦʞʝʥʠʝ 

ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʤʝʣʢʦʚʦʜʥʦʤ ʧʨʦʪʦʯʥʦʤ ʦʟʝʨʦʚʠʜʥʦʤ ʚʦʜʦʝʤʝ (ʧʨʠʙʨʝʞʥʳʝ 

ʬʘʮʠʘʣʴʥʳʝ ʦʙʩʪʘʥʦʚʢʠ). 

ɺʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʚ ʧʦʥʠʤʘʥʠʠ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʩʝʜʠʤʝʥʪʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʦʙʥʘʨʫʞʝʥʠʝ ʚ ʵʪʠʭ ʧʝʩʢʘʭ ʩʧʠʢʫʣ ʛʫʙʦʢ ʜʚʫʭ ʩʝʤʝʡʩʪʚ: ʛʫʙʦʢ ʤʘʪʝʨʠʢʦʚʳʭ 

ʚʦʜʦʝʤʦʚ ʩʝʤʝʡʩʪʚʘ Spongillidae: Ephydatia fluviatilis L., Spongilla sp. ʠ 

ʵʥʜʝʤʠʯʥʳʭ ʙʘʡʢʘʣʴʩʢʠʭ ʛʫʙʦʢ ʩʝʤʝʡʩʪʚʘ Lubomirskiidae ï Lubomirskia 

baikalensis Pall. (Dyb.) [1]. ʅʘʣʠʯʠʝ ʜʘʥʥʳʭ ʚʠʜʦʚ ʦʙʦʩʥʦʚʳʚʘʝʪ 

ʘʢʢʫʤʫʣʷʮʠʶ ʧʝʩʯʘʥʳʭ ʪʦʣʱ ʚ ʦʟʝʨʥʦʤ ʚʦʜʦʝʤʝ, ʢʦʪʦʨʳʡ ʠʤʝʣ 

ʛʝʥʝʪʠʯʝʩʢʫʶ ʩʚʷʟʴ ʩ ʦʟ. ɹʘʡʢʘʣ. ʌʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʵʪʦʛʦ 

ʧʘʣʝʦʚʦʜʦʝʤʘ ʙʳʣʠ ʩʭʦʜʥʳʤʠ ʩ ʫʩʣʦʚʠʷʤʠ, ʠʤʝʶʱʠʤʠ ʤʝʩʪʦ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʙʘʡʢʘʣʴʩʢʠʭ ʩʦʨʘʭ. 

ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʊʫʨʢʘ (ʦʩʪʘʥʮʦʚʳʡ ʫʚʘʣ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʨ. ʊʫʨʢʘ) 

ʧʨʠʫʨʦʯʝʥʦ ʢ ʧʣʝʡʩʪʦʮʝʥʦʚʦʤʫ ʪʝʨʨʘʩʦʚʦʤʫ ʢʦʤʧʣʝʢʩʫ (VI-I ʪʝʨʨʘʩʦʚʳʝ 

ʫʨʦʚʥʠ). ɺ ʝʛʦ ʩʪʨʦʝʥʠʠ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʤʝʣʢʦ-ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ 

ʧʦʣʝʚʦʰʧʘʪʦʚʦ-ʢʚʘʨʮʝʚʳʝ ʧʝʩʢʠ (ʪʝʨʨʠʪʦʨʠʷ ï 14,5 ʢʤ2, ʩʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ï 4 ʤ, ʚʩʢʨʳʰʘ ï 1,2 ʤ, ʟʘʧʘʩʳ ʩʠʣʠʢʘʪʥʳʭ ʧʝʩʢʦʚ 

ï 40 ʤʣʥ. ʤ3, ʩʪʨʦʠʪʝʣʴʥʳʭ ï28 ʤʣʥ. ʤ3 ʧʨʠ ʧʣʦʱʘʜʠ ʟʘʣʝʛʘʥʠʷ 10 ʢʤ2). 

ɿʘʧʘʩʳ ʥʘ ʜʘʥʥʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʤʦʛʫʪ ʙʳʪʴ ʤʥʦʛʦʢʨʘʪʥʦ ʫʚʝʣʠʯʝʥʳ, ʪʘʢ 

ʢʘʢ ʧʦ ʜʘʥʥʳʤ ʙʫʨʝʥʠʷ, ʦʙʱʘʷ ʤʦʱʥʦʩʪʴ ʦʧʠʩʳʚʘʝʤʳʭ ʦʜʥʦʨʦʜʥʳʭ ʧʝʩʢʦʚ 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ 120 ʜʦ 140 ʤʝʪʨʦʚ. ʀʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʦʪʨʘʙʦʪʢʠ ʩʘʤʳʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ. 

ʂʦʪʦʢʝʣʴʩʢʘʷ ʚʧʘʜʠʥʘ ʠʤʝʝʪ ʚ ʧʣʘʥʝ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʫʶ ʦʚʘʣʴʥʫʶ 

ʬʦʨʤʫ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʝʝ ʟʘʥʷʪʘ ʚʦʜʘʤʠ ʦʟʝʨʘ ʂʦʪʦʢʝʣʴ. ʕʦʧʣʝʡʩʪʦʮʝʥ-

ʥʠʞʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʳʝ ʦʩʘʜʢʠ ʩʣʘʛʘʶʪ VII  ʕɸʋ ʚʳʩʦʪʦʡ 80-120 ʤ. 
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ɺʩʢʨʳʪʘʷ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʪʦʣʱʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʩʣʦʠʩʪʳʤ 

ʘʣʝʚʨʠʪʦʚʦ-ʩʨʝʜʥʝ-ʤʝʣʢʦʟʝʨʥʠʩʪʳʤ ʧʝʩʢʦʤ (x=0,26 ʤʤ). ʈʘʥʥʝ-

ʩʨʝʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʳʡ VI ʕɸʋ ʚʳʩʦʪʦʡ 50-80 ʤ ʩʣʦʞʝʥ ʧʩʘʤʤʠʪʦʚʳʤ 

ʤʘʪʝʨʠʘʣʦʤ ʩʨʝʜʥʝ-ʤʝʣʢʦʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ (x=0,27-0,32 ʤʤ). ʇʦ 

ʚʝʨʪʠʢʘʣʠ ʩʪʨʦʝʥʠʝ ʪʦʣʱʠ ʥʝʚʳʜʝʨʞʘʥʥʦʝ, ʯʘʩʪʳ ʧʨʦʩʣʦʠ ʠ ʣʠʥʟʳ ʠʣʦʚ, 

ʪʦʥʢʦʩʣʦʠʩʪʳʭ ʟʘʧʝʩʦʯʝʥʥʳʭ ʩʫʛʣʠʥʢʦʚ, ʧʣʘʩʪʠʯʥʳʭ ʛʦʣʫʙʦʚʘʪʦ-ʩʝʨʳʭ 

ʛʣʠʥ. ʆʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ IV ʕɸʋ (25-35 ʤ) ʠ 

ʚʝʨʭʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʦʡ III  (17-25 ʤ) ʪʝʨʨʘʩʳ ï ʤʝʣʢʦ-ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ 

ʧʝʩʢʠ (x=0,32-0,36 ʤʤ) ʩ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʡ, ʥʘʢʣʦʥʥʦʡ ʠ ʚʦʣʥʠʩʪʦʡ 

ʩʣʦʠʩʪʦʩʪʴʶ. ʇʨʝʦʙʣʘʜʘʶʱʠʡ ʛʝʥʝʟʠʩ ʦʪʣʦʞʝʥʠʡ ï ʘʢʚʘʣʴʥʳʡ. 

ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʩʠʣʠʢʘʪʥʳʭ ʠ ʩʪʝʢʦʣʴʥʳʭ ʧʝʩʢʦʚ ʂʦʪʦʢʝʣʴ (18 ʢʤ2), 

ʟʘʥʠʤʘʶʱʝʝ ʶʞʥʫʶ ʦʢʦʥʝʯʥʦʩʪʴ ʦʟ. ʂʦʪʦʢʝʣʴ, ʥʘʢʦʧʣʝʥʦ ʢʚʘʨʮ-

ʧʦʣʝʚʦʰʧʘʪʦʚʳʤʠ ʪʦʥʢʦ-ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ (VII -VI , IV-III  ʫʨʦʚʥʠ). 

ɻʣʫʙʠʥʘ ʦʪʨʘʙʦʪʢʠ ʜʦ 3,3 ʤ, ʚʩʢʨʳʰʘ 1,2 ʤ, ʟʘʧʘʩʳ 38 ʤʣʥ. ʤ3. ʇʦʚʳʰʝʥʥʳʝ 

ʩʦʜʝʨʞʘʥʠʷ ʦʢʠʩʠ ʞʝʣʝʟʘ ʜʦ 2-5% ʠʩʢʣʶʯʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʦʩʘʜʢʦʚ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʣʠʩʪʦʚʦʛʦ ʩʪʝʢʣʘ, ʧʦʵʪʦʤʫ ʦʥʠ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʩʳʨʴʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʡ ʠʟ ʪʘʨʥʦʛʦ ʩʪʝʢʣʘ 

(ʤʘʨʢʘ ʂʇʐʉ-ʅ-11,5 ʩ ʥʝʥʦʨʤʠʨʦʚʘʥʥʦʡ ʜʦʣʝʡ Fe2O3). 
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ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʩ ʤʷʛʢʠʤʠ ʦʯʝʨʪʘʥʠʷʤʠ: ʘʙʩʦʣʶʪʥʳʝ ʚʳʩʦʪʳ 800-1500 ʤ, 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ ï ʜʝʩʷʪʢʠ ï ʧʝʨʚʳʝ ʩʦʪʥʠ, ʰʠʨʠʥʘ 20-80 ʢʠʣʦʤʝʪʨʦʚ. 

ʄʝʞʛʦʨʥʳʝ ʢʦʪʣʦʚʠʥʳ ʨʘʩʧʦʣʦʞʝʥʳ ʧʘʨʘʣʣʝʣʴʥʦ ʭʨʝʙʪʘʤ, ʠʤʝʶʪ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʰʠʨʠʥʫ ʜʥʠʱ (ʚʳʩʦʪʳ 600-900 ʤ), ʟʘʧʦʣʥʝʥʥʳʭ 

ʯʝʪʚʝʨʪʠʯʥʳʤʠ ʧʦʣʠʛʝʥʝʪʠʯʝʩʢʠʤʠ ʦʩʘʜʦʯʥʳʤʠ ʪʦʣʱʘʤʠ. 

ʆʮʝʥʢʘ ʧʨʠʛʦʜʥʦʩʪʠ ʦʪʣʦʞʝʥʠʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʠʣʠʢʘʪʥʳʭ ʠʟʜʝʣʠʡ 

ʘʚʪʦʢʣʘʚʥʦʛʦ ʪʚʝʨʜʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʆʉʊʦʤ 21-1-80, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ, 

ʧʝʩʢʠ, ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʚʳʨʘʙʦʪʢʠ ʩʠʣʠʢʘʪʥʦʛʦ ʢʠʨʧʠʯʘ, ʥʘ ʧʦʠʩʢʦʚʦʤ ʵʪʘʧʝ 

ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʣʝʜʫʶʱʠʤ ʫʩʣʦʚʠʷʤ (ʚ %): 1) ʬʨʘʢʮʠʷ 10-5 ʤʤ ï 

¢10; 2) ʬʨʘʢʮʠʷ <0,14 ʤʤ (A0) ï ¢70; 3) ʬʨʘʢʮʠʷ <0,05 (ʘʣʝʚʨʠʪʦʚʳʝ ʠ 

ʛʣʠʥʠʩʪʳʝ ʯʘʩʪʠʮʳ) ï ¢20; 4) ʤʦʜʫʣʴ ʢʨʫʧʥʦʩʪʠ ï ʥʝ ʥʦʨʤʠʨʫʝʪʩʷ. ʇʨʠ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʦʩʘʜʦʯʥʳʭ ʪʦʣʱ ʤʝʞʛʦʨʥʳʭ ʧʘʜʠʥ ʙʳʣ 

ʧʦʣʫʯʝʥ ʨʷʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʘʢ ʧʦ ʧʣʦʱʘʜʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʣʝʟʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ, ʪʘʢ ʠ ʧʦ ʦʪʜʝʣʴʥʳʤ ʨʘʟʨʝʟʘʤ, ʛʣʘʚʥʦʡ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 

ʧʨʦʮʝʥʪ ʧʨʠʛʦʜʥʦʩʪʠ ʧʨʦʙ (ʇʇʇ) ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʨʦʙ. 

ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʦʟʚʦʣʠʣʦ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʜʘʪʴ ʦʙʱʫʶ ʦʮʝʥʢʫ 

ʧʨʠʛʦʜʥʦʩʪʠ ʦʩʘʜʦʯʥʳʭ ʪʝʣ ʜʥʠʱ ʤʝʞʛʦʨʥʳʭ ʚʧʘʜʠʥ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʠʣʠʢʘʪʥʦʡ ʧʨʦʜʫʢʮʠʠ ʘʚʪʦʢʣʘʚʥʦʛʦ ʪʚʝʨʜʝʥʠʷ. 

ʋʩʪʴ-ɼʞʠʜʠʥʩʢʘʷ ʚʧʘʜʠʥʘ ʦʭʚʘʪʳʚʘʝʪ ʥʠʞʥʝʝ ʪʝʯʝʥʠʝ ʨ. ɼʞʠʜʘ ʠ 

ɼʳʨʝʩʪʫʡʩʢʦ-ʋʙʫʨ-ɼʟʘʢʦʡʩʢʦʝ ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʥʠʞʝʥʠʝ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨ. 

ʉʝʣʝʥʛʘ. ɺ ʫʩʪʴʝ ʨ. ɼʞʠʜʘ, ʥʘ ʝʝ ʧʨʘʚʦʙʝʨʝʞʴʝ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʥʘʜʧʦʡʤʝʥʥʳʝ ʪʝʨʨʘʩʳ ʚʳʩʦʪʦʡ 18-20 ʠ 10-12 ʤ (ʨʘʟʨʝʟʳ ɼʳʨʝʩʪʫʡ-1 ʠ 2 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʈʘʟʨʝʟ ɼʳʨʝʩʪʫʡ-1 ʩʣʦʞʝʥ ʤʝʣʢʦ-ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤʠ 

ʧʝʩʢʘʤʠ, ʧʨʝʦʙʣʘʜʘʝʪ ʢʦʤʧʣʝʢʩʥʳʡ ʘʣʣʶʚʠʘʣʴʥʦ-ʦʟʝʨʥʳʡ ʛʝʥʝʟʠʩ ʩ 

ʧʦʜʯʠʥʝʥʥʦʡ ʨʦʣʴʶ ʦʙʨʘʟʦʚʘʥʠʡ ʨʝʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʈʘʟʨʝʟ 

ɼʳʨʝʩʪʫʡ-2 ʚʩʢʨʳʚʘʝʪ ʪʦʥʢʦ-ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʩ ʧʨʠʤʝʩʴʶ ʩʨʝʜʥʝ-

ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ ʯʘʩʪʠʮ ʠ ʨʝʜʢʦʛʦ ʛʨʘʚʠʷ ʧʝʩʢʠ ʨʝʯʥʦʛʦ ʠ ʦʟʝʨʥʦ-ʨʝʯʥʦʛʦ 

ʛʝʥʝʟʠʩʘ. ʇʦ ʧʨʘʚʦʙʝʨʝʞʴʶ ʉʝʣʝʥʛʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚʳʩʦʢʠʡ ʪʝʨʨʘʩʦʫʚʘʣ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʳʩʦʪʳ ʜʦ 60-65 ʤ (ʨʘʟʨʝʟʳ ʍʦʨʦʥʭʦʡ, ʋʩʪʴ-ʂʷʭʪʘ, ɼʵʙʵʥ), 

ʢʦʪʦʨʳʡ ʩʣʦʞʝʥ ʘʣʝʚʨʠʪʘʤʠ ʠ ʧʝʩʢʘʤʠ. ɻʝʥʝʟʠʩ ʪʦʣʱʠ ï ʦʟʝʨʥʦ-

ʘʣʣʶʚʠʘʣʴʥʳʡ ʩ ʧʨʠʤʝʩʴʶ ʦʩʘʜʢʦʚ ʨʝʯʥʦʛʦ ʠ ʩʢʣʦʥʦʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. 

ɺʩʝʛʦ ʧʦ ʨʘʡʦʥʫ ʧʦʣʫʯʝʥʦ 174 ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʩʩʝʚʦʚ ʧʝʩʯʘʥʳʭ 

ʦʪʣʦʞʝʥʠʡ, ʥʝʧʨʠʛʦʜʥʳʤʠ ʧʦ ʧʨʠʯʠʥʝ ʧʦʚʳʰʝʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʧʩʝʬʠʪʦʚʦʡ ʠ ʘʣʝʚʨʠʪʦʚʦ-ʛʣʠʥʠʩʪʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʢʘʟʘʣʦʩʴ ʚʩʝʛʦ 8 ʧʨʦʙ, 

ʦʙʱʠʡ ʇʇʇ ï 95,4. 

ɻʫʩʠʥʦʦʟʝʨʩʢʘʷ ʚʧʘʜʠʥʘ ʦʙʨʘʤʣʝʥʘ ʩ ʩʝʚʝʨʘ-ʟʘʧʘʜʘ ʍʘʤʙʠʥʩʢʠʤ ʭʨ., ʘ ʩ 

ʶʛʦ-ʚʦʩʪʦʢʘ ï ʭʨ. ʄʦʥʦʩʪʦʡ. ɺ ʩʪʨʫʢʪʫʨʥʦʤ ʦʪʥʦʰʝʥʠʠ ʪʦʣʱʘ 65-

ʤʝʪʨʦʚʦʛʦ ʪʝʨʨʘʩʦʫʚʘʣʘ ʨ. ʉʝʣʝʥʛʘ (ʨʘʟʨʝʟ ɽʥʭʦʨ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʝʣʢʦ-
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ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ ʩ ʘʣʝʚʨʠʪʦʚʦ-ʛʣʠʥʠʩʪʳʤʠ ʯʘʩʪʠʮʘʤʠ ʠ 

ʧʩʝʬʠʪʦʚʳʤʠ ʚʢʣʶʯʝʥʠʷʤʠ. ʃʠʪʦʣʦʛʦ-ʬʘʮʠʘʣʴʥʳʡ ʠ 

ʧʘʣʝʦʧʦʪʘʤʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʨʝʯʥʳʝ ʦʙʩʪʘʥʦʚʢʠ 

ʩʝʜʠʤʝʥʪʘʮʠʠ (ʨʫʩʣʦʚʳʝ ʥʝʩʪʨʝʞʥʝʚʳʝ ʠ ʧʦʡʤʝʥʥʳʝ ʬʘʮʠʠ). ɺ ʫʩʪʴʝ ʧʘʜʠ 

ɹʘʨʫʥ-ʍʫʥʜʫʡ ʩʦʭʨʘʥʠʣʩʷ ʬʨʘʛʤʝʥʪ 20-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ (ʨʘʟʨʝʟ ɹʘʨʫʥ-

ʍʫʥʜʫʡ). ʆʩʘʜʢʠ ï ʧʝʩʢʠ ʩ ʤʝʣʢʠʤ ʛʨʘʚʠʝʤ ʠ ʧʨʦʩʣʦʷʤʠ ʱʝʙʥʠʩʪʦ-

ʜʨʝʩʚʷʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʧʦʣʥʝʥʥʳʭ ʨʝʢʦʥʩʪʨʫʢʮʠʡ 

ʫʩʪʘʥʦʚʣʝʥ ʧʨʝʦʙʣʘʜʘʶʱʠʡ ʘʣʣʶʚʠʘʣʴʥʳʡ ʛʝʥʝʟʠʩ ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʠ. 

ɺʩʝʛʦ ʠʟʫʯʝʥʦ 70 ʧʨʦʙ, ʦʙʱʠʡ ʇʇʇ ʧʦ ʚʧʘʜʠʥʝ ï 90 (ʨʘʟʨʝʟ ɽʥʭʦʨ ï 34 

ʧʨʦʙʳ, ʇʇʇ ï 91,2, ʨʘʟʨʝʟ ɹʘʨʫʥ-ʍʫʥʜʫʡ ï 36 ʧʨʦʙ, ʇʇʇ ï 88,9). 

ʊʝʨʨʘʩʦʚʳʡ ʢʦʤʧʣʝʢʩ ʜʦʣʠʥʳ ʨ. ʏʠʢʦʡ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ 

ʩʨʝʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʚʳʩʦʢʠʭ ʵʨʦʟʠʦʥʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʫʨʦʚʥʝʡ ï 

ʧʷʪʦʛʦ (40-60 ʤ ʠ ʙʦʣʝʝ, ʨʘʟʨʝʟ ʉʪʘʨʦʩʝʣʝʥʛʠʥʩʢ) ʠ ʯʝʪʚʝʨʪʦʛʦ (25-35 ʤ, 

ʨʘʟʨʝʟʳ ʍʘʨʣʫʥ, ʏʠʢʦʡ), ʘ ʪʘʢʞʝ ʪʨʝʭ ʧʦʟʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʳʭ 

ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩ (15-20, 10-12 ʠ 5-8 ʤ). ʈʘʟʨʝʟ 

ʉʪʘʨʦʩʝʣʝʥʛʠʥʩʢ ʧʨʝʜʩʪʘʚʣʝʥ ʩʨʝʜʥʝ-ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʧʩʘʤʤʠʪʘʤʠ ʩ 

ʧʨʦʩʣʦʷʤʠ ʠ ʣʠʥʟʘʤʠ ʙʦʣʝʝ ʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ ʠ ʩʣʘʙʦʦʢʘʪʘʥʥʳʭ 

ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʭ ʚʢʣʶʯʝʥʠʡ. ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʪʦʣʱʠ ï ʘʢʚʘʣʴʥʦʝ, ʠʤʝʝʪ 

ʤʝʩʪʦ ʯʝʨʝʜʦʚʘʥʠʝ ʧʦ ʚʝʨʪʠʢʘʣʠ ʩʤʝʰʘʥʥʳʭ ʠ ʨʝʯʥʳʭ ʫʩʣʦʚʠʡ ʦʙʨʘʟʦʚʘʥʠʷ 

ʦʩʘʜʢʦʚ. ʈʘʟʨʝʟ ʍʘʨʣʫʥ ʩʬʦʨʤʠʨʦʚʘʥ ʧʝʩʯʘʥʳʤ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤ ʠ ʤʝʣʢʦ-

ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʇʦ ʩʚʦʝʤʫ ʛʝʥʝʟʠʩʫ ʪʦʣʱʘ ʠʤʝʝʪ ʦʟʝʨʥʦ-

ʨʝʯʥʦʝ ʠ ʨʝʯʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ʈʘʟʨʝʟ ʏʠʢʦʡ ʪʘʢʞʝ ʩʣʦʞʝʥ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʩʘʤʤʠʪʘʤʠ ʘʢʚʘʣʴʥʦʛʦ ʛʝʥʝʟʠʩʘ. 

ʇʦ ʚʩʝʤ ʨʘʟʨʝʟʘʤ ʧʦʣʫʯʝʥʦ 140 ʨʘʩʩʝʚʦʚ, ʇʇʇ ï 97,1, ʥʝ ʧʨʠʛʦʜʥʳ 4 

ʧʨʦʙʳ ʠʟ-ʟʘ ʧʨʝʚʳʰʝʥʠʷ ʧʩʝʬʠʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʍʠʣʦʢʩʢʘʷ ʤʝʞʛʦʨʥʘʷ ʚʧʘʜʠʥʘ, ʜʨʝʥʠʨʫʝʤʘʷ ʢʨʫʧʥʦʡ ʪʨʘʥʟʠʪʥʦʡ ʨʝʢʦʡ 

ï ʨ. ʍʠʣʦʢ (ʧʨʘʚʳʡ ʧʨʠʪʦʢ ʨ. ʉʝʣʝʥʛʘ), ʠʤʝʝʪ ʩʫʙʰʠʨʦʪʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ. 

ʆʙʱʘʷ ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʚʧʘʜʠʥʳ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 150 ʢʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʰʠʨʠʥʘ ʜʦʩʪʠʛʘʝʪ 20 ʢʤ. ʉ ʩʝʚʝʨʘ ʢʦʪʣʦʚʠʥʘ ʦʙʨʘʤʣʝʥʘ ɿʘʛʘʥʩʢʠʤ, ʘ ʩ ʶʛʘ 

ï ʄʘʣʭʘʥʩʢʠʤ ʭʨʝʙʪʘʤʠ. ɼʥʠʱʝ ʚʧʘʜʠʥʳ ʩʣʦʞʝʥʦ ʘʣʣʶʚʠʘʣʴʥʳʤʠ, 

ʧʨʦʣʶʚʠʘʣʴʥʳʤʠ ʠ ʵʦʣʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʦʙʨʘʟʫʶʱʠʤʠ ʪʝʨʨʘʩʳ ʠ 

ʰʠʨʦʢʠʝ ʧʦʜʛʦʨʥʳʝ ʰʣʝʡʬʳ. ʊʝʨʨʘʩʦʚʳʡ ʢʦʤʧʣʝʢʩ ʜʦʣʠʥʳ ʨ. ʍʠʣʦʢ 

ʩʦʩʪʦʠʪ ʠʟ ʩʨʝʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʵʨʦʟʠʦʥʥʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʦʛʦ ʫʨʦʚʥʷ 

ʚʳʩʦʪʦʡ 40-60 ʤ, ʘ ʪʘʢʞʝ ʧʦʟʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ 

ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩ (10-12 ʠ 5-8 ʤ). ɺʳʩʦʢʠʡ ʪʝʨʨʘʩʦʚʳʡ ʫʨʦʚʝʥʴ ʜʘʥʥʦʡ 

ʤʦʨʬʦʩʪʨʫʢʪʫʨʳ (ʨʘʟʨʝʟʳ ɽʣʘʥʴ-1 ʠ 2) ʠʤʝʝʪ ʦʟʝʨʥʦ-ʘʣʣʶʚʠʘʣʴʥʳʡ 
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ʛʝʥʝʟʠʩ, ʘ ʙʦʣʝʝ ʥʠʟʢʠʝ ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʪʝʨʨʘʩʳ (ʨʘʟʨʝʟ ʐʘʜʘʡ) 

ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʚ ʨʝʯʥʳʭ ʦʙʩʪʘʥʦʚʢʘʭ ʘʢʢʫʤʫʣʷʮʠʠ. 

ʀʟʫʯʝʥʦ 62 ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʩʩʝʚʦʚ, ʦʙʱʠʡ ʇʇʇ ï 100. 

ʋʙʫʢʫʥʦ-ʆʨʦʥʛʦʡʩʢʘʷ ʚʧʘʜʠʥʘ ʦʢʨʫʞʝʥʘ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʭʨʝʙʪʘʤʠ 

ʍʘʤʙʠʥʩʢʠʤ ʠ ʍʘʤʘʨ-ɼʘʙʘʥ ʠ ʩ ʶʛʦ-ʚʦʩʪʦʢʘ ï ʄʦʥʦʩʪʦʡʩʢʠʤ ʭʨ. 20-

ʤʝʪʨʦʚʘʷ ʪʝʨʨʘʩʘ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʆʨʦʥʛʦʡ ʚʳʧʦʣʥʝʥʘ ʢʨʫʧʥʦ-ʩʨʝʜʥʝ-

ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ ʩ ʧʨʠʤʝʩʴʶ ʘʣʝʚʨʠʪʦʚʳʭ ʠ ʤʝʣʢʦʛʨʘʚʠʡʥʳʭ 

ʯʘʩʪʠʮ (ʨʘʟʨʝʟ ʆʨʦʥʛʦʡ). ʇʨʦʮʝʩʩ ʩʝʜʠʤʝʥʪʘʮʠʠ ʧʨʦʠʩʭʦʜʠʣ ʚ 

ʤʝʣʢʦʚʦʜʥʦʤ ʦʟʝʨʥʦʤ ʚʦʜʦʝʤʝ ʩ ʛʣʫʙʠʥʘʤʠ ʜʦ 4,5 ʤ. ɺʦʟʨʘʩʪ ʦʩʘʜʢʦʚ 

ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʪʦʣʱʠ ʧʦ ʜʘʥʥʳʤ ʨʘʜʠʦʪʝʨʤʦʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ 

ï 38000Ñ4000 ʣʝʪ (ʢʘʨʛʠʥʩʢʦʝ ʚʨʝʤʷ, ɻʀʅ ʉʆ ʈɸʅ-128). 15-ʤʝʪʨʦʚʘʷ 

ʪʝʨʨʘʩʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʪʦʣʱ: ʨʫʩʣʦʚʳʭ ʛʨʘʚʠʡʥʦ-ʧʝʩʯʘʥʳʭ ʦʪʣʦʞʝʥʠʡ, 

ʨʝʯʥʳʭ ʪʦʥʢʦ- ʠ ʩʨʝʜʥʝ-ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ, ʩʫʙʘʵʨʘʣʴʥʳʭ ʘʣʝʚʨʦ-

ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ (ʨʘʟʨʝʟ ɻʫʨʘʥ). 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʨʦʙ ʩʦʩʪʘʚʠʣʦ 55, ʠʟ ʥʠʭ ʥʝ 

ʧʨʠʛʦʜʥʳʤʠ ʦʢʘʟʘʣʦʩʴ 6 ʧʨʦʙ (ʇʇʇ 89,1). 

ʀʚʦʣʛʠʥʩʢʘʷ ʚʧʘʜʠʥʘ. ʈʘʟʨʝʟ ʩʪʨʘʪʦʪʠʧʘ ʢʨʠʚʦʷʨʩʢʦʡ ʩʚʠʪʳ (ʥʠʞʥʠʡ ï 

ʩʨʝʜʥʠʡ ʥʝʦʧʣʝʡʩʪʦʮʝʥ) [1] ʚʳʩʦʪʦʡ ʜʦ 60 ʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʰʠʨʦʢʠʤ 

ʩʧʝʢʪʨʦʤ ʪʦʥʢʦʦʙʣʦʤʦʯʥʳʭ ʧʦʨʦʜ ï ʦʪ ʧʝʩʯʘʥʳʭ ʘʣʝʚʨʠʪʦʚ ʜʦ ʩʨʝʜʥʝ-

ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ (9 ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʦʚ). ʆʩʦʙʝʥʥʦʩʪʴʶ 

ʨʘʟʨʝʟʘ ʷʚʣʷʝʪʩʷ ʮʠʢʣʠʯʥʦʩʪʴ ʛʝʥʝʟʠʩʘ ï ʯʝʨʝʜʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ 

ʘʣʣʶʚʠʘʣʴʥʦ-ʦʟʝʨʥʳʭ (1, 3, 5, 7, 9 ʛʦʨʠʟʦʥʪʳ) ʠ ʘʣʣʶʚʠʘʣʴʥʳʭ (2, 4, 6, 8 

ʛʦʨʠʟʦʥʪʳ) ʦʙʩʪʘʥʦʚʦʢ ʩʝʜʠʤʝʥʪʘʮʠʠ. ɸʣʣʶʚʠʘʣʴʥʦ-ʦʟʝʨʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʘʢʚʘʪʦʨʠʠ ʦʟʝʨʥʦʛʦ ʚʦʜʦʝʤʘ ʩʦ ʩʣʘʙʳʤ ʚʦʣʥʝʥʠʝʤ ʠ 

ʧʨʠʜʦʥʥʳʤ ʪʝʯʝʥʠʝʤ (ʣʠʤʥʠʯʝʩʢʘʷ ʤʘʢʨʦʬʘʮʠʷ), ʤʘʪʝʨʠʘʣ ʧʨʠʥʦʩʠʣʩʷ 

ʤʠʛʨʠʨʫʶʱʠʤʠ ʨʝʯʥʳʤʠ ʧʦʪʦʢʘʤʠ (ʨʝʯʥʘʷ ʤʘʢʨʦʬʘʮʠʷ). ɸʣʣʶʚʠʘʣʴʥʳʝ 

ʦʩʘʜʢʠ ʦʪʣʘʛʘʣʠʩʴ ʚʦʜʦʪʦʢʘʤʠ ʨʘʚʥʠʥʥʦʛʦ ʪʠʧʘ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʨʫʩʣʘʤʠ 

(ʥʝʩʪʨʝʞʥʝʚʳʝ ʠ ʧʦʡʤʝʥʥʳʝ ʬʘʮʠʠ). 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʠʟʫʯʝʥʠʶ ʙʳʣʦ ʧʦʜʚʝʨʞʝʥʘ 31 ʧʨʦʙʘ, ʇʇʇ ï 

96,8. 

ʋʜʠʥʩʢʘʷ ʚʧʘʜʠʥʘ ʦʙʨʘʤʣʝʥʘ ʭʨʝʙʪʘʤʠ ʋʣʘʥ-ɹʫʨʛʘʩʳ ʠ ʎʘʛʘʥ-ɼʘʙʘʥ. 

ɼʚʘ ʫʨʦʚʥʷ ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩ ʨʘʟʚʠʪʳ ʫ ʧʦʜʥʦʞʴʷ ʭʨ. ʎʘʛʘʥ-ɼʘʙʘʥ. IV 

ʪʝʨʨʘʩʘ (28-30 ʤ) ʩʣʦʞʝʥʘ ʧʩʘʤʤʠʪʘʤʠ ʩ ʧʨʠʤʝʩʴʶ ʛʨʘʚʠʷ (4-5%) (ʨʘʟʨʝʟ 

ʆʥʦʭʦʡ-1). ʇʘʣʝʦʧʦʪʘʤʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʧʨʝʜʝʣʷʶʪ 

ʬʣʶʚʠʘʣʴʥʳʡ ʛʝʥʝʟʠʩ ʠʟʫʯʘʝʤʦʡ ʪʦʣʱʠ (ʨʫʩʣʦʚʳʝ ʥʝʩʪʨʝʞʥʝʚʳʝ ʬʘʮʠʠ). 
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ʆʩʘʜʢʠ III ʪʝʨʨʘʩʳ (17-18 ʤ) ʩʦʩʪʦʷʪ ʚ ʥʠʞʥʝʡ ʠ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʠʟ 

ʛʨʘʚʠʡʥʦ-ʧʝʩʯʘʥʳʭ ʩʤʝʩʝʡ, ʘ ʪʘʢʞʝ ʨʘʟʥʦʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ ʠ ʘʣʝʚʨʠʪʦʚ ʚ 

ʚʝʥʯʘʶʱʠʭ ʛʦʨʠʟʦʥʪʘʭ (ʨʘʟʨʝʟ ʆʥʦʭʦʡ-2). ʇʨʦʮʝʩʩ ʩʝʜʠʤʝʥʪʘʮʠʠ 

ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʙʣʫʞʜʘʶʱʠʤʠ ʚʦʜʦʪʦʢʘʤʠ ʨʘʚʥʠʥʥʦʛʦ ʠ ʧʦʣʫʛʦʨʥʦʛʦ 

ʛʨʷʜʦʚʦʛʦ ʪʠʧʦʚ (ʨʫʩʣʦʚʳʝ ʥʝʩʪʨʝʞʥʝʚʳʝ ʬʘʮʠʠ). ɺʦʟʨʘʩʪ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ 

ʦʧʨʝʜʝʣʝʥ ʢʘʢ ʬʠʥʘʣ ʩʨʝʜʥʝʛʦ (IV ʪʝʨʨʘʩʘ) ï ʥʘʯʘʣʦ ʧʦʟʜʥʝʛʦ (III ʪʝʨʨʘʩʘ) 

ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ [1]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ɻ ʪʦ ʚʨʝʤʷ ʋʜʠʥʩʢʘʷ ʚʧʘʜʠʥʘ ʙʳʣʘ ʫʞʝ 

ʩʫʭʦʜʦʣʴʥʦʡ ʠ ʥʝ ʧʦʜʚʝʨʛʘʣʘʩʴ ʚʣʠʷʥʠʶ ʠʥʛʨʝʩʩʠʠ ʙʘʡʢʘʣʴʩʢʠʭ ʚʦʜ, 

ʚʳʟʚʘʥʥʦʡ ʪʳʡʩʢʦʡ ʬʘʟʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ [2]. 

ʇʦ ʜʚʫʤ ʨʘʟʨʝʟʘʤ ʙʳʣʦ ʠʟʫʯʝʥʦ 19 ʧʨʦʙ, ʠʟ ʥʠʭ 4 ʧʨʦʙʳ ʠʟ-ʟʘ 

ʧʦʚʳʰʝʥʥʦʛʦ ʥʘʧʦʣʥʝʥʠʷ ʛʨʘʚʠʡʥʦ-ʛʘʣʝʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʦʢʘʟʘʣʠʩʴ ʥʝ 

ʧʨʠʛʦʜʥʳʤʠ, ʦʙʱʠʡ ʇʇʇ ï 79. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʘʜʦʯʥʳʝ ʪʦʣʱʠ ʘʢʚʘʣʴʥʦʛʦ ʛʝʥʝʟʠʩʘ ʚ ʜʥʠʱʘʭ 

ʤʝʞʛʦʨʥʳʭ ʚʧʘʜʠʥ ɿʘʙʘʡʢʘʣʴʷ ʷʚʣʷʶʪʩʷ ʥʝʠʩʩʷʢʘʝʤʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʩʠʣʠʢʘʪʥʳʭ ʧʝʩʢʦʚ, ʦʙʲʝʤʳ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʩʦʩʪʘʚʣʷʪʴ ʤʠʣʣʠʘʨʜʳ ʤ3. 

ʋʩʣʦʚʠʷ ʠʭ ʦʪʨʘʙʦʪʢʠ ʩʘʤʳʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ, ʢ ʪʦʤʫ ʞʝ ʨʘʡʦʥ ʦʙʣʘʜʘʝʪ 

ʭʦʨʦʰʝʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʠ ʥʘʣʠʯʠʝʤ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

ʃʠʪʝʨʘʪʫʨʘ: 

1. ɹʘʟʘʨʦʚ ɼ.-ɼ.ɹ. ʂʘʡʥʦʟʦʡ ʇʨʠʙʘʡʢʘʣʴʷ ʠ ɿʘʧʘʜʥʦʛʦ ɿʘʙʘʡʢʘʣʴʷ. ʅʦʚʦʩʠʙʠʨʩʢ: 

ʅʘʫʢʘ, ʉʠʙʠʨʩʢʦʝ ʦʪʜʝʣʝʥʠʝ, 1986. 184 ʩ. 

2. ʂʦʣʦʤʠʝʮ ɺ.ʃ. ʉʝʜʠʤʝʥʪʦʛʝʥʝʟ ʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʘʢʚʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ 

ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʨʫʜʥʦʛʦ ʩʳʨʴʷ ʩʫʭʦʜʦʣʴʥʳʭ ʚʧʘʜʠʥ ɹʘʡʢʘʣʴʩʢʦʡ 

ʨʠʬʪʦʚʦʡ ʟʦʥʳ: ɸʚʪʦʨʝʬ. ʜʠʩʩ. ʢʘʥʜ. ʛʝʦʣ.-ʤʠʥʝʨ. ʥʘʫʢ. ʀʨʢʫʪʩʢ, 2010. 18 ʩ. 

 

 

ʆʆʃʀʊʓ ʀ ʆʅʂʆʃʀʊʓ ʅɽʆʇʈʆʊɽʈʆɿʆʗ ʇʈɽɼʇɸʊʆʄʉʂʆɻʆ 

ʇʈʆɻʀɹɸ ʅɸ ʖɻɽ ʉʀɹʀʈʉʂʆʁ ʇʃɸʊʌʆʈʄʓ 

 

ʂʦʣʦʩʦʚ ʇ.ʅ.1, ɸʬʘʥʘʩʴʝʚ ɸ.ʅ.2, ʇʝʪʨʦʚ ɼ.ʉ.2 

1 - ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʘʣʤʘʟʘ ʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʉʆ ʈɸʅ,  

ʛ. ʗʢʫʪʩʢ, geo@yakutia.ru 

2 - ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ʂ. ɸʤʤʦʩʦʚʘ,  

ʛ. ʗʢʫʪʩʢ, igabm@mail.ru 

 

ʆʦʣʠʪʦʚʳʝ ʠ ʦʥʢʦʣʠʪʦʚʳʝ ʠʟʚʝʩʪʥʷʢʠ ʠ ʜʦʣʦʤʠʪʳ ʚʝʩʴʤʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʥʝʦʧʨʦʪʝʨʦʟʦʝ ʇʨʝʜʧʘʪʦʤʩʢʦʛʦ ʧʨʦʛʠʙʘ. ʕʪʠʤʠ 

mailto:geo@yakutia.ru
mailto:igabm@mail.ru


98 

 

ʧʦʨʦʜʘʤʠ ʩʣʦʞʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʣʦʠ ʢʘʣʘʥʯʸʚʩʢʦʡ ʠ ʯʝʥʯʠʥʩʢʦʡ, ʨʝʞʝ 

ʠ ʜʨʫʛʠʭ ʩʚʠʪ. ʆʜʥʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚʩʝ ʟʝʨʥʠʩʪʳʝ ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ ʚ 

ʫʧʦʤʷʥʫʪʳʭ ʩʚʠʪʘʭ ʩʯʠʪʘʶʪ ʦʦʣʠʪʦʚʳʤʠ, ʩʬʝʨʦʣʠʪʦʚʳʤʠ, ʧʠʟʦʣʠʪʦʚʳʤʠ ʠ 

ʢʦʤʢʦʚʘʪʳʤʠ (ʥʘʧʨʠʤʝʨ, ɽ.ʄ. ʍʘʙʘʨʦʚ ʚ 1985 ʛ., ɺ.ʂ. ɻʦʣʦʚʸʥʦʢ ʠ ʄ.ʖ. 

ɹʝʣʦʚʘ ʚ 1989 ʛ.), ʘ ʜʨʫʛʠʝ ï ʦʥʢʦʣʠʪʦʚʳʤʠ (ʪʝʨʤʠʥ ʇʠʘ, 1927 ʛ.) = 

ʤʠʢʨʦʬʠʪʦʣʠʪʦʚʳʤʠ (ʧʦ ʀ.ʂ. ʂʦʨʦʣʶʢ 1966 ʛ. ʦʰʠʙʦʯʥʦ ʚʳʜʝʣʝʥʠʝ ʩʨʝʜʠ 

ʬʠʪʦʣʠʪʦʚ ʪʠʧʘ Oncolithi Pia), ʠ ʧʨʠ ʵʪʦʤ ʦʥʢʦʣʠʪʘʤ ʦʰʠʙʦʯʥʦ 

ʧʨʠʩʚʘʠʚʘʶʪ ʣʘʪʠʥʩʢʠʝ ʙʠʥʘʨʥʳʝ ʥʘʟʚʘʥʠʷ, ʢʘʢ ʧʨʠʥʷʪʦ ʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʦʙʲʝʢʪʘʤ (ʥʘʧʨʠʤʝʨ, ɽ.ɸ. ʈʝʡʪʣʠʥʛʝʨ ʚ 1959 ʛ., ɿ.ɸ. ɾʫʨʘʚʣʝʚʘ ʚ 1964 ʛ., 

ʊ.ɸ. ɼʦʣʴʥʠʢ ʠ ɻ.ɸ. ɺʦʨʦʥʮʦʚʘ ʚ 1974 ʛ., ʄ.ʉ. ʗʢʰʠʥ ʚ ʢʥʠʛʝ çʆʧʦʨʥʳʝ 

ʨʘʟʨʝʟʳ éè 1972 ʛ.), ʧʨʦʪʠʚ ʯʝʛʦ ʚ 1977 ʛ. ʚʳʩʪʫʧʠʣ ʇ.ʅ. ʂʦʣʦʩʦʚ. ɺ 

ʫʯʝʙʥʠʢʝ ʧʦ ʧʝʪʨʦʛʨʘʬʠʠ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʄ.ʉ. ʐʚʝʮʦʚʘ 1958 ʛ. ʥʘ ʩ. 157 

ʫʢʘʟʘʥʦ, ʯʪʦ: çʦʙʨʘʟʦʚʘʥʠʷ, ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʦʯʝʥʴ ʧʦʭʦʞʠʝ ʥʘ ʪʠʧʠʯʥʳʝ 

ʦʦʣʠʪʳ, ʠʟʚʝʩʪʢʦʚʳʝ, ʥʦ ʙʝʟ ʢʦʥʮʝʥʪʨʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʷʜʨʘ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʧʩʝʚʜʦʦʦʣʠʪʘʤʠ ʠʣʠ ʦʦʣʠʪʦʠʜʘʤʠè. ʇʦʩʪʦʷʥʥʦʝ 

ʜʚʠʞʝʥʠʝ ʚʦʜʳ ʦʪ ʫʤʝʨʝʥʥʦʡ ʜʦ ʩʠʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʙʨʘʟʫʝʪ ʦʦʠʜʳ 

(ɼʞ. ʃ. ʋʠʣʩʦʥ ʚ 1980 ʛ.).  ʇʦ ɼʞ. ɻʨʠʥʩʤʠʪ 1981 ʛ. ʦʦʣʠʪʳ ʠʣʠ ʦʦʠʜʳ 

ʜʠʘʤʝʪʨʦʤ 1 ʤʤ ʠʣʠ ʤʝʥʝʝ, ʘ ʧʠʟʦʣʠʪʳ ï ʙʦʣʝʝ 2 ʤʤ, ʠ ʦʥʠ ʠʤʝʶʪ ʙʦʣʝʝ 

ʩʣʦʞʥʳʡ ʛʝʥʝʟʠʩ (ʩʦʩʪʦʷʪ ʠʟ ʯʝʨʝʜʫʶʱʠʭʩʷ ʩʣʦʸʚ ʩʝʨʦʛʦ ʙʦʛʘʪʦʛʦ 

ʦʨʛʘʥʠʢʦʡ ʘʨʘʛʦʥʠʪʘ). ʅʝʪ ʧʦʢʘ ʜʘʥʥʳʭ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʭ ʦʦʣʠʪʦʚ, ʯʘʩʪʦ ʩ ʢʨʶʯʢʦʦʙʨʘʟʥʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ, 

ʠʟʚʝʩʪʥʳʭ ʢʘʢ ʩʧʘʩʪʦʣʠʪʳ ï ʧʠʩʘʣ ʚ 1983 ʛ. ʕ ʍʵʣʣʝʤ ʚ ʩʚʦʝʡ ʢʥʠʛʝ 

çʀʥʪʝʨʧʨʝʪʘʮʠʷ ʬʘʮʠʡ éè. ʉʧʘʩʪʦʣʠʪʳ ʧʦ ɺ.ʂ. ɻʦʣʦʚʸʥʦʢ ʟʘ 1989 ʛ. 

ʚ̫ʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʩʪʚʦʨʝʥʠʷ ʦʥʢʦʣʠʪʦʚ ʠ ʦʦʣʠʪʦʚ ʧʦ ʩʫʪʫʨʥʳʤ 

ʧʦʚʝʨʭʥʦʩʪʷʤ: ʚʦʟʥʠʢʘʶʪ çʭʚʦʩʪʘʪʳʝè ʦʙʨʘʟʦʚʘʥʠʷ (ʩʪʨʫʢʪʫʨʳ ʪʠʧʘ 

ñmedullaritesò). ʉʦʛʣʘʩʥʦ ʈ.ʂ. ʉʝʣʣʠ 1981 ʛ. ʦʦʠʜʳ ʠ ʦʦʣʠʪʳ ï ʦʪʦʨʦʯʝʥʥʳʝ 

ʟʸʨʥʘ, ʘ ʧʠʟʦʣʠʪʳ ʠ ʦʥʢʦʣʠʪʳ ï ʵʪʦ ʪʝ ʞʝ ʦʪʦʨʦʯʝʥʥʳʝ ʟʸʨʥʘ, ʥʦ ʧʝʨʚʳʝ 

ʜʠʘʤʝʪʨʦʤ ʚ ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʤʝʪʨʦʚ, ʚʪʦʨʳʝ ʠʤʝʶʪ ʥʝʧʨʘʚʠʣʴʥʫʶ ʬʦʨʤʫ 

ʠ ʨʘʟʤʝʨʦʤ ʜʦ 5-6 ʩʤ ʚ ʜʠʘʤʝʪʨʝ, ʠʤʝʶʪ ʧʨʝʨʳʚʠʩʪʳʝ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʝ 

ʩʣʦʡʢʠ (ʧʨʝʨʳʚʠʩʪʦʝ ʧʝʨʝʢʘʪʳʚʘʥʠʝ), ʦʙʨʘʟʫʶʱʠʝʩʷ ʟʘ ʩʯʸʪ 

ʮʠʘʥʦʙʘʢʪʝʨʠʡ, ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʦʦʣʠʪʘʤ ʩʣʫʞʘʪ ʠʥʜʠʢʘʪʦʨʘʤʠ 

ʥʠʟʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ.  ʇʠʟʦʣʠʪʳ ï ʟʫʙʯʘʪʳʝ ʟʸʨʥʘ, 

çʦʙʨʘʟʦʚʘʚʰʠʝʩʷ, ʚʝʨʦʷʪʥʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʦʪʣʦʞʝʥʠʷ 

ʚʦʜʦʨʦʩʣʝʚʳʭ ʠʥʢʨʫʩʪʘʮʠʡè (ʂʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ éʊ. I, 1970, ʩ. 154).  

ʊʠʧʠʯʥʳʝ ʦʦʣʠʪʳ, ʫʧʦʤʷʥʫʪʳʝ ʚʳʰʝ ɽ.ɸ. ʈʝʡʪʣʠʥʛʝʨ ʠ ʜʨʫʛʠʤʠ, ʩʪʘʣʠ 

ʠʤʝʥʦʚʘʪʴ Osagia. ʊʝʨʤʠʥ çʦʩʘʛʠʷè ʚʚʝʣ W.H. Twenhofel ʚ 1919 ʛ.: ʦʢʨʫʛʣʳʝ 

ʞʝʣʚʘʢʠ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ ʩ ʢʦʥʮʝʥʪʨʠʯʝʩʢʦʡ ʩʣʦʠʩʪʦʩʪʴʶ. ʆʦʣʠʪʳ ʠ 

ʦʥʢʦʣʠʪʳ ʯʸʪʢʦ ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ, ʤʝʞʜʫ ʥʠʤʠ ʩʫʱʝʩʪʚʫʝʪ ʧʝʨʝʭʦʜʥʳʝ 
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ʬʦʨʤʳ (ɽ.ɸ. ʈʝʡʪʣʠʥʛʝʨ ʚ 1959 ʛ., ʕ.ʇ. ʈʘʜʠʦʥʦʚʘ ʚ 1976 ʛ., ɺ.ɻ. ʂʫʟʥʝʮʦʚ 

ʚ 2003 ʛ.). ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʇʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ ʩʦʚʨʝʤʝʥʥʳʝ ʦʦʣʠʪʳ ʚ 

ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ ʥʘʩʣʦʝʥʠʷʭ ʩʦʜʝʨʞʘʪ ʢʨʠʩʪʘʣʣʳ ʘʨʘʛʦʥʠʪʘ ʠ 

ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʦʩʪʘʪʢʠ ʚʦʜʦʨʦʩʣʝʡ (ʊ.ʅ. ɻʦʣʫʙʦʚʩʢʘʷ ʠ ɼ.ʂ. ʇʘʪʨʫʥʦʚ 

ʚ 1976 ʛ.). ʅʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʦ ʫʪʚʝʨʞʜʝʥʠʝ, ʯʪʦ ʟʘ ʦʥʢʦʣʠʪʳ ʩʣʝʜʫʝʪ 

ʧʨʠʥʠʤʘʪʴ ʟʸʨʥʘ, ʢʦʪʦʨʳʝ ʩʣʦʞʝʥʳ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʤʠ ʥʘʩʣʦʝʥʠʷʤʠ 

ʨʘʟʣʠʯʥʦʡ ʪʦʣʱʠʥʳ, ʯʘʱʝ ʩ ʚʦʣʥʠʩʪʳʤʠ ʚʳʨʦʩʪʘʤʠ ʚ ʤʝʩʪʘʭ, 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʬʦʪʦʩʠʥʪʝʟʘ, ʨʝʞʝ ʩ ʦʩʪʘʪʢʘʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ɺ.ʇ. 

ʄʘʩʣʦʚ ʚ 1955 ʠ 1973 ʛʛ., ɸ.ɻ. ɺʦʣʦʛʜʠʥ ʚ 1962 ʛ., ʈ.ʂ. ʉʝʣʣʠ ʚ 1981 ʛ.). ʍ. 

ʆʜʘʤ ʚ 1957 ʛ., ʖ.ɺ. ɼʘʚʳʜʦʚ ʚ 1975 ʛ. ʠ ʜʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʬʝʨʠʯʝʩʢʠʭ 

ʢʘʨʙʦʥʘʪʥʳʭ ʟʸʨʝʥ ʛʝʥʝʟʠʩ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ ʩʚʷʟʳʚʘʣʠ ʩ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴʶ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ɺ ʢʘʣʘʥʯʸʚʩʢʦʡ ʩʚʠʪʝ 

ʥʝʦʧʨʦʪʝʨʦʟʦʷ ʇʨʝʜʧʘʪʦʤʩʢʦʛʦ ʧʨʦʛʠʙʘ ʠʤʝʶʪʩʷ ʦʥʢʦʣʠʪʦʧʦʜʦʙʥʳʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʭʦʨʦʰʦ ʩʦʭʨʘʥʠʚʰʠʤʠʩʷ ʦʩʪʘʪʢʘʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ (ʇ.ʅ. 

ʂʦʣʦʩʦʚ ʠ ʀ.ʅ. ʊʨʦʝʛʫʙʦʚʘ ʚ 2016 ʛ.). ʆʥʠ ʬʦʨʤʠʨʫʶʪʩʷ   ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ, 

ʧʦ-ʚʠʜʠʤʦʤʫ, ʚʦ ʚʟʚʝʰʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ. ʎʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ (ʷʜʨʦ) 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʜʥʦʨʦʜʥʳʤ, ʧʣʦʪʥʦ ʫʧʘʢʦʚʘʥʥʳʤ ʢʘʨʙʦʥʘʪʦʤ. ʆʥʘ ʦʢʨʫʞʝʥʘ 

ʥʝʦʜʥʦʨʦʜʥʦʡ, ʢʦʤʢʦʚʘʪʦʡ ʚʥʝʰʥʝʡ ʟʦʥʦʡ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʭʦʨʦʰʦ 

ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʦʩʪʘʪʢʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ.  ʆʪ ʫʧʘʚʰʠʭ ʥʘ ʜʥʦ ʤʦʨʷ, ʘ ʟʘʪʝʤ 

ʧʝʨʝʢʘʪʳʚʘʚʰʠʭʩʷ ʧʦ ʜʥʫ ʦʥʢʦʣʠʪʦʚ, ʫʧʦʤʷʥʫʪʳʝ ʦʥʢʦʣʠʪʦʧʦʜʦʙʥʳʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʣʠʯʘʶʪʩʷ ʨʘʩʧʣʳʚʯʘʪʳʤʠ ʛʨʘʥʠʮʘʤʠ ʢʘʢ ʩ ʚʤʝʱʘʶʱʝʡ 

ʧʦʨʦʜʦʡ, ʪʘʢ ʠ ʤʝʞʜʫ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʳʤʠ (ʧʦʩʪʝʧʝʥʥʳʤʠ) 

ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʤʠ ʩʣʦʷʤʠ (ʢʦʥʮʝʥʪʨʘʤʠ).  ɺʦʧʨʝʢʠ ʫʪʚʝʨʞʜʝʥʠʷʤ ɺ.ʂ. 

ɻʦʣʦʚʸʥʦʢ ʚ 1989 ʛ. ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʤʠʢʨʦʬʦʩʩʠʣʠʡ ʚ ʩʣʦʠʩʪʳʭ ʦʙʦʣʦʯʢʘʭ 

ʩʬʝʨʠʯʝʩʢʠʭ ʟʸʨʝʥ ʧʦʟʜʥʝʛʦ ʜʦʢʝʤʙʨʠʷ, ʧʨʠʥʠʤʘʝʤʳʭ ʠʤ ʟʘ ʦʥʢʦʣʠʪʳ 

(ʦʦʣʠʪʳ), ʤʳ ʦʙʥʘʨʫʞʠʣʠ ʠʭ. ʆʥʠ ʥʠʪʝʚʠʜʥʳʝ ʨʘʟʚʝʪʚʣʝʥʥʳʝ ʠ ʚ ʚʠʜʝ 

ʢʣʝʪʦʢ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʆʥʢʦʣʠʪʳ ï ʦʙʲʝʢʪ ʚ ʦʩʥʦʚʥʦʤ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ (ɺ.ʂ. ɻʦʣʦʚʸʥʦʢ ʠ ʄ.ʖ. ɹʝʣʦʚʘ ʚ 1989 ʛ.), ʘ ʤʠʢʨʦʬʠʪʦʣʠʪʳ 

ï ʦʙʲʝʢʪ ʧʘʣʝʦʘʣʴʛʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ.  

ʆʦʣʠʪʳ ʧʝʨʚʠʯʥʳʝ ï ʯʠʩʪʦ ʭʝʤʦʛʝʥʥʳʝ ʩʬʝʨʠʯʝʩʢʠʝ ʟʸʨʥʘ, ʪʘʢʠʝ, ʢʘʢ 

ʠʤʝʥʫʝʤʳʝ çosagia tenuilamellataè (ʧʦ ɽ.ɸ. ʈʝʡʪʣʠʥʛʝʨ 1959 ʛ.). ɺʪʦʨʠʯʥʳʝ 

ʦʦʣʠʪʳ ʬʦʨʤʠʨʫʶʪʩʷ ʥʝʨʝʜʢʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʦʥʢʦʣʠʪʦʚ 

(ʩʪʨʫʢʪʫʨʳ ʪʠʧʘ çasterospaeroidesè ʠ çradiosusè). ʆʥʢʦʣʠʪʳ ï ʭʝʤʦʛʝʥʥʦ-

ʦʨʛʘʥʦʛʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʢʨʫʛʣʦʡ ʠʣʠ ʦʚʘʣʴʥʦʡ ʬʦʨʤʳ 

ʦʙʨʘʟʦʚʘʥʠʷ; ʥʘ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠ ʩʣʦʠʩʪʦʝ ʭʝʤʦʛʝʥʥʦʝ ʟʝʨʥʦ (ʦʦʣʠʪ) ʩʝʣʷʪʩʷ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ (ʮʠʘʥʦʙʘʢʪʝʨʠʠ ʠ ʚʦʜʦʨʦʩʣʠ, ʚʦʟʤʦʞʥʦ, ʥʠʟʰʠʝ ʚʦʜʥʳʝ 

ʛʨʠʙʳ), ʩʦʟʜʘʚʘʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʨʘʩʧʣʳʚʯʘʪʳʝ, ʚʦʣʥʠʩʪʳʝ ʥʘʨʫʞʥʳʝ 
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ʢʦʥʮʝʥʪʨʳ. ʅʘʙʣʶʜʘʝʪʩʷ ʠ ʦʙʨʘʪʥʘʷ ʢʘʨʪʠʥʘ: ʚʦʢʨʫʛ ʟʝʨʥʘ ʦʨʛʘʥʦʛʝʥʥʦʡ 

ʧʨʠʨʦʜʳ ʧʨʦʠʩʭʦʜʠʪ ʭʠʤʠʯʝʩʢʘʷ ʩʘʜʢʘ ʢʘʨʙʦʥʘʪʘ. ʊʠʧʠʯʥʳʤ ʧʨʠʤʝʨʦʤ 

ʦʥʢʦʣʠʪʦʚ ʷʚʣʷʝʪʩʷ ʬʦʨʤʘ, ʥʘʟʚʘʥʥʘʷ çosagia undosaè (ʧʦ ɽ.ɸ. ʈʝʡʪʣʠʥʛʝʨ 

1959 ʛ.). ʇʦ ʜʦʩʪʠʞʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʘʟʤʝʨʘ ʠʣʠ ʩʥʠʞʝʥʠʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʝʯʝʥʠʷ ʚʦʜʳ ʦʥʢʦʣʠʪʳ ʦʧʫʩʢʘʶʪʩʷ ʥʘ ʜʥʦ ʙʘʩʩʝʡʥʘ, 

ʧʨʝʢʨʘʱʘʝʪʩʷ (ʠʥʦʛʜʘ ʚʨʝʤʝʥʥʦ) ʠʭ ʧʝʨʝʢʘʪʳʚʘʥʠʝ, ʠ ʵʪʦ ʚʝʜʝʪ ʢ 

ʥʝʨʘʚʥʦʤʝʨʥʦʤʫ ʨʦʩʪʫ (ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʩʝʣʷʪʩʷ ʠ 

ʨʘʩʪʫʪ ʥʘ ʦʩʚʝʱʝʥʥʦʡ ʩʪʦʨʦʥʝ ʟʝʨʥʘ), ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʫʧʣʦʱʝʥʥʳʭ ʠ 

ʜʨʫʛʠʭ ʬʦʨʤ, ʠʟʫʯʝʥʠʝ ʢʦʪʦʨʳʭ ʧʨʦʚʝʜʝʥʦ ɹ.ʀ. ʏʫʚʘʰʦʚʳʤ ʚ 1988 ʛ.    

ʄʠʢʨʦʬʠʪʦʣʠʪʳ ï ʦʨʛʘʥʦʛʝʥʥʦ-ʭʝʤʦʛʝʥʥʳʝ ʠ ʦʨʛʘʥʦʛʝʥʥʳʝ ʢʘʨʙʦʥʘʪʥʳʝ, 

ʨʘʟʥʦʡ ʬʦʨʤʳ ʟʸʨʥʘ, ʚʦʟʥʠʢʰʠʝ ʧʨʠ ʥʝʧʨʝʤʝʥʥʦʤ ʫʯʘʩʪʠʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ 

ʩʪʨʫʢʪʫʨʳ ʪʠʧʘ çglebositesè ʠ çnubecularitesè (ʚ 1937 ʛ. ʚʳʜʝʣʠʣ ɺ.ʇ. 

ʄʘʩʣʦʚ ʚ ʢʝʤʙʨʠʡʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ) ʠ ʙʣʠʟʢʠʝ ʢ ʥʠʤ 

çvermiculitesè ʠ çvesicularitesè.     

ɸʥʘʣʠʟ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʩʪʨʦʝʥʠʶ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ  

ʩʬʝʨʠʯʝʩʢʠʭ ʤʠʥʝʨʘʣʴʥʳʭ ʟʸʨʝʥ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʚʨʝʤʝʥʠ ʧʨʠʚʦʜʠʪ ʢ 

ʤʳʩʣʠ, ʯʪʦ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠʝ ʠ ʨʘʥʥʝʤʝʟʦʧʨʦʪʝʨʦʟʦʡʩʢʠʝ ʬʦʨʤʳ ï ʵʪʦ 

ʯʘʱʝ ʚʩʝʛʦ ʦʦʣʠʪʳ ʭʝʤʦʛʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʘ 

ʧʦʟʜʥʝʤʝʟʦʧʨʦʪʝʨʦʟʦʡʩʢʠʝ ʠ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠʝ, ʦʩʦʙʝʥʥʦ ʵʜʠʘʢʘʨʩʢʠʝ ï 

ʥʝʨʝʜʢʦ ʙʠʦʭʝʤʦʛʝʥʥʳʝ, ʠ ʠʭ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʟʘ ʚʪʦʨʠʯʥʳʝ ʦʦʣʠʪʳ, 

ʦʥʢʦʣʠʪʳ ʠ ʤʠʢʨʦʬʠʪʦʣʠʪʳ (ʚ ʧʦʥʷʪʠʠ ʵʪʦʛʦ ʪʝʨʤʠʥʘ ʧʦ ʀ.ʂ. ʂʦʨʦʣʶʢ  

1966 ʛ.), ʪʦ ʝʩʪʴ ʦʨʛʘʥʦʛʝʥʥʦ-ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʝ ʢʘʨʙʦʥʘʪʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʚʦʟʥʠʢʰʠʝ ʧʨʠ ʫʯʘʩʪʠʠ ʮʠʘʥʦʙʘʢʪʝʨʠʡ ʠ/ʠʣʠ ʥʠʟʰʠʭ ʨʘʩʪʝʥʠʡ. ʊʘʢʘʷ 

ʢʘʨʪʠʥʘ ʵʚʦʣʶʮʠʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʢʘʨʙʦʥʘʪʥʳʭ ʟʸʨʝʥ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʅ.ʄ. ʉʪʨʘʭʦʚʳʤ ʚ 1949 ʛ. ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ: çʚ ʠʩʪʦʨʠʠ 

ɿʝʤʣʠ ʠʤʝʣʦ ʤʝʩʪʦ ʥʝʧʨʝʨʳʚʥʦʝ ʠ ʧʨʦʛʨʝʩʩʠʚʥʦʝ ʧʦʜʘʚʣʝʥʠʝ ʚ ʤʦʨʝ 

ʙʠʦʛʝʥʥʳʤ ʧʨʦʮʝʩʩʦʤ ʯʠʩʪʦ ʭʠʤʠʯʝʩʢʦʛʦ ʢʘʨʙʦʥʘʪʦʥʘʢʦʧʣʝʥʠʷè (ʩ. 

583,585).  ʅʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʝ ʪʘʢʦʝ ʧʦʜʘʚʣʝʥʠʝ ʩʚʷʟʘʥʦ ʩ ʨʘʩʮʚʝʪʦʤ 

ʚ ʥʝʦʧʨʦʪʝʨʦʟʦʝ ʙʝʥʪʦʩʥʳʭ ʢʨʘʩʥʳʭ ʚʦʜʦʨʦʩʣʝʡ (Dzhelindia ʠ ʜʨʫʛʠʝ), 

ʩʥʘʙʞʘʚʰʠʭ ʢʠʩʣʦʨʦʜʦʤ ʜʥʦ ʛʣʫʙʠʥʥʳʭ ʫʯʘʩʪʢʦʚ ʤʦʨʩʢʦʛʦ ʰʝʣʴʬʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʰʠʨʷʣʠʩʴ ʬʦʪʠʯʝʩʢʘʷ ʟʦʥʘ (ʫʯʘʩʪʦʢ, ʛʜʝ ʚʦʟʤʦʞʝʥ 

ʬʦʪʦʩʠʥʪʝʟ) ʠ ʦʙʣʘʩʪʴ ʦʙʠʪʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʠʨʘ, ʧʦʩʪʝʧʝʥʥʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʣʘʩʴ ʨʦʣʴ ʞʠʟʥʠ ʚ ʤʦʨʷʭ ʥʝʦʧʨʦʪʝʨʦʟʦʷ ʠ ʬʘʥʝʨʦʟʦʷ 

(ʂʦʣʦʩʦʚ ʚ 2008, 2010 ʛʛ.). 
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ʉʃɽɼʓ ɾʀɿʅɽɼɽʗʊɽʃʔʅʆʉʊʀ ɹʀʆʊ   

ɺ ʅʆʍʊʋʁʉʂʆʄ ʈɸɿʈɽɿɽ ʅɽʆʇʈʆʊɽʈʆɿʆʗ ʀ ʂɽʄɹʈʀʗ 

 

ʂʦʣʦʩʦʚ ʇ.ʅ.1, ʈʦʞʠʥ ʉ.ʉ.2, ʆʣʸʥʦʚʘ ʂ.ʉ.2 

1 - ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʘʣʤʘʟʘ ʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʉʆ ʈɸʅ, 

 ʛ. ʗʢʫʪʩʢ, geo@yakutia.ru 

2 - ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ʂ. ɸʤʤʦʩʦʚʘ, 

ʛ. ʗʢʫʪʩʢ, rssgrf@rambler.ru 

 

ʅʦʭʪʫʡʩʢʠʡ ʦʧʦʨʥʳʡ ʨʘʟʨʝʟ - ʪɻʦ ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʗʢʫʪʠʠ, ʛʜʝ ʟʘʧʝʯʘʪʣʝʥʘ 200-ʤʠʣʣʠʦʥʥʘʷ ʠʩʪʦʨʠʠ 

ɿʝʤʣʠ. ʉʢʘʣʴʥʳʝ ʚʳʭʦʜʳ ʛʦʨʥʳʭ ʧʦʨʦʜ ʥʝʦʧʨʦʪʝʨʦʟʦʷ (ʚʝʨʭʥʝʛʦ ʨʠʬʝʷ ʠ 

ʚʝʥʜʘ=ʵʜʠʘʢʘʨʠʷ) ʠ ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ ʦʙʥʘʞʘʶʪʩʷ ʚ ʜʘʥʥʦʤ ʨʘʟʨʝʟʝ ʚ ʚʠʜʝ 

ʤʦʥʦʢʣʠʥʘʣʠ ʩ ʢʨʫʪʳʤ ʧʘʜʝʥʠʝʤ ʩʣʦʝʚ. ʆʥʠ ʥʘʙʣʶʜʘʶʪʩʷ ʧʦʯʪʠ 

ʥʝʧʨʝʨʳʚʥʦʡ ʧʦʣʦʩʦʡ ʜʣʠʥʦʡ ʦʢʦʣʦ 4 ʢʤ ʧʦ ʣʝʚʦʤʫ ʙʝʨʝʛʫ ʨ. ʃʝʥʘ ʚ 

ʥʝʩʢʦʣʴʢʠʭ ʢʠʣʦʤʝʪʨʘʭ ʚʳʰʝ ʤʝʩʪʥʦʩʪʠ ʅʦʭʪʫʡʩʢ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʧʨʦʪʠʚ 

ʩ. ʄʘʯʘ.    ɹʣʘʛʦʜʘʨʷ ʭʦʨʦʰʝʡ ʦʙʥʘʞʝʥʥʦʩʪʠ ʅʦʭʪʫʡʩʢʠʡ ʨʘʟʨʝʟ ʷʚʣʷʝʪʩʷ 

ʦʧʦʨʥʳʤ ʚ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʖʛʦ-ɿʘʧʘʜʥʦʡ ʗʢʫʪʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʛʝʦʣʦʛʘʤ ʭʦʨʦʰʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʥʘʫʯʥʦ-ʪʝʤʘʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʧʦʧʦʣʥʝʥʠ ̫ ʩʦʚʨʝʤʝʥʥʳʭ ʟʥʘʥʠʡ ʧʦ ʩʪʨʘʪʠʛʨʘʬʠʠ, ʧʘʣʝʦʥʪʦʣʦʛʠʠ, 

ʣʠʪʦʣʦʛʠʠ, ʩʪʨʦʝʥʠʶ ʠ ʛʝʥʝʟʠʩʫ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʧʦʟʜʥʝʛʦ ʜʦʢʝʤʙʨʠʷ ʠ ʢʝʤʙʨʠʷ. 

ʅʦʭʪʫʡʩʢʠʡ ʨʘʟʨʝʟ - ʙʘʟʦʚʘʷ ʥʘʫʯʥʘʷ ʦʩʥʦʚʘ ʫʯʝʙʥʦʛʦ ʧʦʣʠʛʦʥʘ ʜʣʷ 

ʦʙʱʝʛʝʦʣʦʛʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʦʚ - ʛʝʦʣʦʛʦʚ ʧʝʨʚʦʛʦ ʢʫʨʩʘ ɻʈʌ 

ʉɺʌʋ ʠʤ. ʄ.ʂ. ɸʤʤʦʩʦʚʘ.  ɿʘ ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ ʥʘ ʅʦʭʪʫʡʩʢʦʤ ʧʦʣʠʛʦʥʝ 

ʦʙʱʝʛʝʦʣʦʛʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʧʨʦʰʣʠ ʩʚʳʰʝ 1000 ʩʪʫʜʝʥʪʦʚ 

ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ. ɿʜʝʩʴ ʩʪʫʜʝʥʪʳ ʠʤʝʶʪ ʭʦʨʦʰʫʶ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʙʨʘʪʴ ʦʙʨʘʟʮʳ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʩʪʨʦʤʘʪʦʣʠʪʦʚ ʠ 

ʤʠʢʨʦʬʠʪʦʣʠʪʦʚ, ʠʩʩʣʝʜʦʚʘʪʴ ʠʭ ʚ ʣʘʙʦʨʘʪʦʨʠʷʭ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʦʪʦʚʠʪʴ 

ʥʘʫʯʥʳʝ ʜʦʢʣʘʜʳ. ɼʘʣʝʝ ʦʭʘʨʘʢʪʝʨʠʟʫʝʤ ʩʚʠʪʳ ʠ ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʥʠʭ 

ʙʠʦʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʚʠʜʝ ʬʦʩʩʠʣʠʟʠʨʦʚʘʥʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ.  

ɺʝʨʭʥʠʡ ʨʠʬʝʡ. ʏʝʥʯʠʥʩʢʘʷ ʩʚʠʪʘ ʚ ʥʝʧʦʣʥʦʤ ʦʙʲʝʤʝ ʚʩʢʨʳʚʘʝʪʩʷ ʫ 

ʫʩʪʴʷ ʨʫʯ. ʊʝʨʙʵʩ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʟʚʝʩʪʥʷʢʘʤʠ ʠ ʜʦʣʦʤʠʪʘʤʠ. 

ʍʘʨʘʢʪʝʨʥʳʤ ʧʨʠʟʥʘʢʦʤ ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʤʘʩʩʠʚʥʳʭ 

ʩʪʨʦʤʘʪʦʣʠʪʦʚʳʭ ʠ ʤʠʢʨʦʬʠʪʦʣʠʪʦʚʳʭ (ʦʥʢʦʣʠʪʦʚʳʭ) ʠʟʚʝʩʪʥʷʢʦʚ ʩ 

ʢʘʨʘʚʘʝʦʙʨʘʟʥʳʤʠ ʙʠʦʩʪʨʦʤʘʤʠ, ʞʝʣʚʘʢʦʚʦ-ʩʪʦʣʙʯʘʪʳʤʠ ʢʫʧʦʣʦʚʠʜʥʳʤʠ 

ʙʠʦʛʝʨʤʘʤʠ ʠ ʙʠʦʛʝʨʤʥʳʤʠ ʤʘʩʩʠʚʘʤʠ. ʆʨʛʘʥʠʯʝʩʢʠʡ ʤʠʨ ʧʨʝʜʩʪʘʚʣʝʥ 

ʢʨʘʩʥʳʤʠ ʚʦʜʦʨʦʩʣʷʤʠ Dzhelinda diversa Kolosov, D. minima Kolosov, 

mailto:geo@yakutia.ru
mailto:rssgrf@rambler.ru


102 

 

Chaptchaica nitida Kolosov; ʧʨʠʩʫʪʩʪʚʫʶʪ ʠ ʤʝʣʢʠʝ ʰʘʨʦʚʠʜʥʳʝ ʠ 

ʥʠʪʝʚʠʜʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ.  

ɺʝʥʜ (ʵʜʠʘʢʘʨʠʡ). ʅʦʭʪʫʡʩʢʠʡ ʨʘʟʨʝʟ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʦʧʦʨʥʳʤ ʫʟʣʦʤ ʩʪʨʘʪʠʛʨʘʬʠʠ ʚʝʥʜʘ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʗʢʫʪʠʠ. 

ʂ ʚʝʥʜʫ ʟʜʝʩʴ ʦʪʥʦʩʷʪʩʷ ʦʪʣʦʞʝʥʠʷ ʜʞʝʨʙʠʥʩʢʦʡ, ʪʠʨʙʵʩʩʢʦʡ ʠ ʪʠʥʥʦʚʩʢʦʡ 

ʩʚʠʪ, ʦʙʱʝʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ ʙʠʪʫʤʠʥʦʟʥʦʩʪʴ. 

ɼʞʝʨʙʠʥʩʢʘʷ ʩʚʠʪʘ (200 ʤ) ʦʪʣʠʯʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʪʝʨʨʠʛʝʥʥʳʤ ʩʦʩʪʘʚʦʤ 

ʧʦʨʦʜ, ʧʨʠ ʧʦʜʯʠʥʝʥʥʦʡ ʨʦʣʠ ʢʘʨʙʦʥʘʪʥʳʭ. ʊʠʨʙʵʩʩʢʘʷ ʩʚʠʪʘ (112 ʤ) ʚʝʥʜʘ 

ʦʪʣʠʯʘʝʪʩʷ ʥʘʠʙʦʣʴʰʝʡ ʧʝʩʪʨʦʪʦʡ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʆʩʥʦʚʥʘʷ 

ʤʘʩʩʘ ʚʦʜʦʨʦʩʣʝʡ ʥʘʭʦʜʠʪʩʷ ʚ ʢʨʝʤʥʠʩʪʦ-ʬʦʩʬʘʪʥʳʭ ʦʙʣʦʤʢʘʭ ï ʦʢʘʪʳʰʘʭ. 

ɺʝʥʜʩʢʠʝ ʤʠʢʨʦʬʦʩʩʠʣʠʠ ʠʟʫʯʘʣʠ E.ɸ. ʈʝʡʪʣʠʥʛʝʨ ʚ 1948, 1959 ʛʛ., ʇ.ʅ. 

ʂʦʣʦʩʦʚ ʚ 1975, 1977, 1982, 2003 ʛʛ., M.ʉ.ʗʢʰʠʥ ʚ 2002 ʛ. ʋʩʪʘʥʦʚʣʝʥʦ 35 

ʚʠʜʦʚ (19 ʥʦʚʳʭ) 25 ʨʦʜʦʚ (12 ʥʦʚʳʭ). ʀʟ ʥʠʭ ʢ ʧʨʦʢʘʨʠʦʪʘʤʤʦʞʥʦ ʦʪʥʝʩʪʠ 

10 ʚʠʜʦʚ (ʧʦ ʄ.ʉ. ʗʢʰʠʥʫ ʚ 2002 ʛ.). ʉʨʝʜʠ ʦʨʛʘʥʦʩʪʝʥʥʳʭ ʤʠʢʨʦʬʦʩʩʠʣʠʡ 

ʜʦʤʠʥʠʨʫʶʪ ʤʝʣʢʠʝ ʩʬʝʨʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ (ʘʢʨʠʪʘʨʭʠ) ʩ ʨʘʟʣʠʯʥʳʤ 

ʩʪʨʦʝʥʠʝʤ ʦʙʦʣʦʯʝʢ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʚ ʦʩʥʦʚʥʦʤ ʢ ʬʠʪʦʧʣʘʥʢʪʦʥʫ. ɺ 

ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʠʪʯʘʪʳʝ ʠ ʢʦʣʦʥʠʘʣʴʥʳʝ ʢʦʢʢʦʠʜʥʳʝ 

ʧʨʦʢʘʨʠʦʪʳ. ʆʪʤʝʯʘʝʪʩʷ ʨʝʟʢʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʨʦʣʠ ʵʫʢʘʨʠʦʪ ʚ ʚʦʜʦʨʦʩʣʝʚʳʭ 

ʙʠʦʮʝʥʦʟʘʭ ʚʝʥʜʘ, ʧʦʷʚʣʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʣʦʞʥʳʭ ʤʦʨʬʦʪʠʧʦʚ - ʬʦʨʤʳ 

ʩʦ ʩʧʦʨʘʥʛʠʷʤʠ (Koptchania, Tirbessia, Nochtuija) ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʢʨʫʧʥʳʝ ʥʠʪʠ ʪʠʧʘ Fistularia, ʩʦʚʝʨʰʝʥʥʦ ʥʝʠʟʚʝʩʪʥʳʝ ʚ ʨʠʬʝʝ. 

ʀʟʚʝʩʪʢʦʚʳʝ ʚʦʜʦʨʦʩʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ Shanganella jacutica Kolosov, Sh. 

Seralachica Kolosov, Panomninella ornate Kolosov, P. copiosa Kolosov.   ɺ 42-

44- ʭ ʤʝʪʨʘʭ ʦʪ ʦʩʥʦʚʘʥʠʷ ʚ ʪʠʨʙʵʩʩʢʦʡ ʩʚʠʪʝ ʟʘʣʝʛʘʝʪ ʧʣʘʩʪ (0.6-1.0 ʤ) 

ʪʸʤʥʦ-ʩʝʨʳʭ, ʧʦʯʪʠ ʯʸʨʥʳʭ ʦʨʛʘʥʦʛʝʥʥʳʭ, ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ. 

ʆʥ ʮʝʣʠʢʦʤ ʩʣʦʞʝʥ ʧʨʦʙʣʝʤʘʪʠʯʥʳʤʠ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ 

Camasia Walcott. ɺ 6-8 ʤ ʚʳʰʝ ʫʢʘʟʘʥʥʦʛʦ ʧʣʘʩʪʘ ʚ ʨʘʟʨʝʟʝ ʩʚʠʪʳ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʤʘʣʦʤʦʱʥʳʡ ʩʣʦʡ ʯʸʨʥʦʛʦ ʩʣʘʥʮʝʚʘʪʦʛʦ ʠʟʚʝʩʪʥʷʢʘ. ʅʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʪʦʥʢʠʭ ʧʣʠʪ ʩʦʭʨʘʥʠʣʠʩʴ ʦʪʧʝʯʘʪʢʠ ʚʦʜʦʨʦʩʣʝʡ, ʠʤʝʶʱʠʭ 

ʢʫʩʪʠʩʪʫʶ ʬʦʨʤʫ.  ɹʠʦʪʘ ʪʠʨʙʵʩʩʢʦʡ ʩʚʠʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʴʰʦʤ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʚʦʜʦʨʦʩʣʝʚʳʭ ʬʦʨʤ ʤʝʣʢʦʚʦʜʥʳʭ ʤʘʪʦʚ 

ʚʝʥʜʩʢʦʛʦ ʙʘʩʩʝʡʥʘ.  

ʊʠʥʥʦʚʩʢʘʷ ʩʚʠʪʘ (360-390 ʤ) ʟʘʚʝʨʰʘʝʪ ʨʘʟʨʝʟ ʚʝʥʜʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ɺ 

ʥʝʡ ʧʨʝʦʙʣʘʜʘʶʪ ʩʝʨʳʝ, ʪʝʤʥʦ-ʩʝʨʳʝ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ, ʨʝʞʝ 

ʧʝʣʠʪʦʤʦʨʬʥʳʝ ʠʟʚʝʩʪʥʷʢʠ ʠ ʠʭ ʯʝʨʥʳʝ ʙʠʪʫʤʠʥʦʟʥʳʝ ʨʘʟʥʦʩʪʠ. ʄʝʥʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠʟʚʝʩʪʥʷʢʠ ʩ ʫʧʣʦʱʝʥʥʦ-ʢʘʨʘʚʘʝʦʙʨʘʟʥʳʤʠ 

ʩʪʨʦʤʘʪʦʣʠʪʦʚʳʤʠ ʙʠʦʛʝʨʤʘʤʠ. ʀʟʚʝʩʪʥʷʢʠ ʧʝʨʝʩʣʘʠʚʘʶʪʩʷ ʩ ʜʦʣʦʤʠʪʘʤʠ 

ʠ ʘʨʛʠʣʣʠʪʘʤʠ. ɺ ʩʚʠʪʝ ʦʙʥʘʨʫʞʝʥʘ ʨʘʟʚʝʪʚʣʝʥʥʘʷ ʥʠʪʯʘʪʘʷ 
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ʤʠʢʨʦʬʦʩʩʠʣʠʷ. ʆʥʘ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʧʨʠʢʨʝʧʣʝʥʘ ʢ ʛʨʫʥʪʫ ʨʠʟʦʠʜʦʤ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʵʜʠʘʢʘʨʩʢʠʭ ʥʠʟʰʠʭ ʚʦʜʥʳʭ 

ʤʠʮʝʣʠʘʣʴʥʳʭ ʛʨʠʙʦʚ. ɺ ʪʠʥʥʦʚʩʢʦʡ ʩʚʠʪʝ ʥʘ ʤʥʦʛʠʭ ʫʨʦʚʥʷʭ ʦʙʥʘʨʫʞʝʥʳ 

ʠʟʚʝʩʪʢʦʚʳʝ ʚʦʜʦʨʦʩʣʠ Shanganella jacutica Kolosov, ʨʝʞʝ ʚʩʪʨʝʯʝʥʳ 

Proaulopora sp., Palaeomicrocystis minuta Kolosov, Floribundaphyton parvulum 

Kolosov. 

ʂʝʤʙʨʠʡ, ʥʠʞʥʠʡ ʦʪʜʝʣ. ɺ ʅʦʭʪʫʡʩʢʦʤ ʨʘʟʨʝʟʝ ʨʘʥʥʝʢʝʤʙʨʠʡʩʢʠʝ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʘʨʙʦʥʘʪʥʳʝ ʦʪʣʦʞʝʥʠʷ ʨʘʩʯʣʝʥʷʶʪʩʷ ʥʘ ʥʦʭʪʫʡʩʢʫʶ, 

ʤʘʯʠʥʩʢʫʶ, ʣʠʤʧʝʡʩʢʫʶ, ʦʣʝʢʤʠʥʩʢʫʶ ʠ ʯʘʨʩʢʫʶ ʩʚʠʪʳ. ʅʦʭʪʫʡʩʢʘʷ ʩʚʠʪʘ 

(300 ʤ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʘʯʢʘʤʠ ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʦʪʣʠʯʘʶʱʠʭʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

ʧʦ ʩʦʩʪʘʚʫ, ʩʪʨʫʢʪʫʨʘʤ, ʪʝʢʩʪʫʨʘʤ ʠ ʮʚʝʪʫ ʪʝʨʨʠʛʝʥʥʳʭ ʠ ʢʘʨʙʦʥʘʪʥʳʭ 

ʧʦʨʦʜ. ɺ ʥʠʞʥʝʡ 50-ʪʠʤʝʪʨʦʚʦʡ ʯʘʩʪʠ ʩʚʠʪʳ ʧʦ ʜʘʥʥʳʤ ɺ.ɺ. 

ʍʦʤʝʥʪʦʚʩʢʦʛʦ ʠ ʜʨʫʛʠʭ ʟʘ 2004 ʛ. ʧʨʠʩʫʪʩʪʚʫʝʪ ʬʘʫʥʘ ʜʨʝʚʥʝʡʰʝʡ ʚ 

ʢʝʤʙʨʠʠ ʘʨʭʝʦʮʠʘʪʦʚʦʡ ʟʦʥʳ sunnaginicus: Spinulitheca billingsi, Turcutheca 

crasseocochlia, Torellella sp. ʠ ʜʨ. ʉ ʩʘʤʦʛʦ ʦʩʥʦʚʘʥʠʷ ʩʚʠʪʳ ʧʦʷʚʣʷʶʪʩʷ 

ʦʙʣʦʤʢʠ ʢʨʫʧʥʳʭ ʨʘʢʦʚʠʥ, ʥʝʠʟʚʝʩʪʥʳʝ ʚ ʜʦʢʝʤʙʨʠʠ.  ʇʘʯʢʘ ʩʝʨʳʭ ʠ 

ʣʠʣʦʚʦ-ʩʝʨʳʭ, ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ ʤʝʣʢʦʧʣʠʪʯʘʪʳʭ ʜʦʣʦʤʠʪʦʚ ʩʦʜʝʨʞʠʪ 

ʤʝʣʢʠʝ ʚʦʜʦʨʦʩʣʝʚʦ-ʩʪʨʦʤʘʪʦʣʠʪʦʚʳʝ ʙʠʦʛʝʨʤʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦ 

ʥʘʩʣʦʝʥʠʶ ʧʦʨʦʜ ʜʨʫʛ ʥʘʜ ʜʨʫʛʦʤ. ɺʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʠʝ ʧʨʦʩʣʦʠ 

ʢʘʨʙʦʥʘʪʥʳʭ ʙʨʝʢʯʠʡ ʠ ʩʪʨʦʤʘʪʦʣʠʪʦʚʳʭ ʠʟʚʝʩʪʥʷʢʦʚ. ʉʣʝʜʳ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʪʘʛʨʘʬʠʷʤʠ. 

ʄʘʯʠʥʩʢʘʷ ʩʚʠʪʘ (250 ʤ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʝʨʳʤʠ, ʪʝʤʥʦ-ʩʝʨʳʤʠ, ʠʣʠ ʧʦʯʪʠ 

ʯʝʨʥʳʤʠ ʙʠʪʫʤʠʥʦʟʥʳʤʠ, ʯʘʩʪʦ ʩʪʨʦʤʘʪʦʣʠʪʦʚʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʢʦʪʦʨʳʝ 

ʧʦʧʝʨʝʤʝʥʥʦ ʩʦʯʝʪʘʶʪʩʷ ʩ ʧʘʯʢʘʤʠ ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʞʝʣʪʦʚʘʪʦ-ʩʝʨʳʭ, 

ʧʘʣʝʚʦ-ʞʝʣʪʳʭ ʜʦʣʦʤʠʪʦʚ, ʛʣʠʥʠʩʪʳʭ ʜʦʣʦʤʠʪʦʚ ʠ ʘʨʛʠʣʣʠʪʦʚ.   ɺ 

ʢʫʧʦʣʦʚʠʜʥʳʭ ʩʪʨʦʤʘʪʦʣʠʪʘʭ (ʦʙʨʘʟʮʳ ʧʦʜ ʥʦʤʝʨʘʤʠ ʂ-1-I-17), 

ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʤʘʯʠʥʩʢʦʡ ʩʚʠʪʳ ʧʨʠ ʧʦʤʦʱʠ 

ʩʢʘʥʠʨʫʶʱʝʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ JEOL JSM-6480 LV (ʗʧʦʥʠʷ) 

ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʩʬʝʨʠʯʝʩʢʦʡ, ʨʝʞʝ 

ʥʠʪʝʚʠʜʥʦʡ ʠ ʧʣʘʩʪʠʥʯʘʪʦʡ ʬʦʨʤʳ. ɺʩʪʨʝʯʘʶʪʩʷ ʨʘʟʚʝʪʚʣʝʥʥʳʝ 

ʠʟʚʝʩʪʢʦʚʳʝ ʚʦʜʦʨʦʩʣʠ. ʅʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳ ʥʠʪʝʚʠʜʥʳʝ, ʚ ʧʨʦʟʨʘʯʥʳʭ 

ʰʣʠʬʘʭ ʩʚʝʪʣʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʜʣʠʥʦʡ 35-50 ʤʢʤ; ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 1000 ʨʘʟ 

ʚʠʜʥʦ, ʯʪʦ ʦʥʠ ʩʦʩʪʦʷʪ ʠʟ ʥʘʨʘʩʪʘʶʱʠʭ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʤʝʣʴʯʘʡʰʠʭ ʢʫʩʪʠʢʦʚ 

ʚʳʩʦʪʦʡ 20-25 ʤʢʤ, ʪʦʣʱʠʥʦʡ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ 5,7-6,2 ʤʢʤ.  ɺ ʧʦʣʠʨʦʚʘʥʥʳʭ 

ʘʥʰʣʠʬʘʭ ʩʪʨʦʤʘʪʦʣʠʪʦʚ ʧʨʠ ʧʦʤʦʱʠ ʪʦʛʦ ʞʝ ʤʠʢʨʦʩʢʦʧʘ ʦʙʥʘʨʫʞʝʥʳ 

ʨʘʟʚʝʪʚʣʝʥʥʳʝ ʥʠʪʠ ʜʣʠʥʦʡ 2,5-3,0 ʤʤ, ʪʦʣʱʠʥʦʡ: 135-140 ʤʢʤ; ʚ ʤʝʩʪʘʭ 
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ʨʘʟʚʝʪʚʣʝʥʠʷ 270 ʤʢʤ. ʆʥʠ ʩʚʝʪʣʳʝ, ʦʢʨʫʞʝʥʳ ʪʸʤʥʦʛʦ ʮʚʝʪʘ ʩʢʨʳʪʦ-

ʟʝʨʥʠʩʪʳʤ ʢʘʨʙʦʥʘʪʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ.  ʃʠʤʧʝʡʩʢʘʷ ʩʚʠʪʘ (450-460 ʤ) 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʚʳʰʝ- ʠ ʥʠʞʝʣʝʞʘʱʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨʥʦʡ 

ʨʠʪʤʠʯʥʦʩʪʴʶ ʠ ʤʥʦʛʦʢʨʘʪʥʦʡ ʧʦʚʪʦʨʷʝʤʦʩʪʴʶ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʜʦʣʦʤʠʪʦʚ, 

ʧʨʠʜʘʶʱʠʭ ʚʥʝʰʥʝʤʫ ʦʙʣʠʢʫ ʪʦʣʱʠ ʧʦʣʦʩʯʘʪʳʡ ʚʠʜ. ʀʟʚʝʩʪʥʷʢʠ, ʥʝʨʝʜʢʦ 

ʩʣʦʞʝʥʥʳʝ ʤʝʣʢʠʤʠ ʧʦʩʣʦʡʥʳʤʠ ʩʪʨʦʤʘʪʦʣʠʪʘʤʠ, ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʝʝ 

ʩʨʝʜʥʝʡ ʯʘʩʪʠ. ʇʨʠʩʫʪʩʪʚʫʶʪ ʪʨʠʣʦʙʠʪʳ, ʨʘʟʨʦʟʥʝʥʥʳʝ ʢʫʙʢʠ ʘʨʭʝʦʮʠʘʪ, 

ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʘʪʜʘʙʘʥʩʢʠʡ ʚʦʟʨʘʩʪ ʩʚʠʪʳ.  ʆʣʝʢʤʠʥʩʢʘʷ ʩʚʠʪʘ (100 ʤ), ʚ 

ʦʩʥʦʚʥʦʤ, ʩʣʦʞʝʥʘ ʠʟʚʝʩʪʥʷʢʘʤʠ. ʆʥʘ ʩʦʜʝʨʞʠʪ ʙʦʛʘʪʳʡ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʡ 

ʢʦʤʧʣʝʢʩ ʪʨʠʣʦʙʠʪʦʚ ʣʝʥʩʢʦʛʦ ʥʘʜʲʷʨʫʩʘ. ɺʩʪʨʝʯʘʶʪʩʷ ʩʪʨʦʤʘʪʦʣʠʪʳ ʠ 

ʤʠʢʨʦʬʠʪʦʣʠʪʳ. ʏʘʨʩʢʘʷ ʩʚʠʪʘ (ʚʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ 80 ʤ) ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʨʘʟʨʝʟʝ ʪʦʣʴʢʦ ʩʚʦʝʡ ʥʠʞʥʝʡ ʯʘʩʪʴʶ. ʇʦʨʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʝʨʳʤʠ, ʪʝʤʥʦ-

ʩʝʨʳʤʠ ʢʘʨʙʦʥʘʪʥʳʤʠ ʙʨʝʢʯʠʷʤʠ.  ɺ ʯʘʨʩʢʦʡ ʩʚʠʪʝ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʪʨʠʣʦʙʠʪʳ, ʚʩʪʨʝʯʘʶʪʩʷ ʩʪʨʦʤʘʪʦʣʠʪʳ.        

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʅʦʭʪʫʡʩʢʦʤ ʨʘʟʨʝʟʝ ʥʘʙʣʶʜʘʝʪʩʷ ʢʘʢ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʪʝʨʨʠʛʝʥʥʳʭ ʠ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʚʝʨʭʥʝʛʦ ʜʦʢʝʤʙʨʠʷ ʠ ʢʝʤʙʨʠʷ, 

ʭʝʤʦʛʝʥʥʳʭ ʠ ʦʨʛʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʩ ʙʠʦʛʝʨʤʘʤʠ, ʙʠʦʩʪʨʦʤʘʤʠ, 

ʩʪʨʦʤʘʪʦʣʠʪʘʤʠ ʠ ʦʥʢʦʣʠʪʘʤʠ, ʷʚʣʷʶʱʠʤʠʩʷ ʩʣʝʜʘʤʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʮʠʘʥʦʙʘʢʪʝʨʠʡ ʠ ʚʦʜʦʨʦʩʣʝʡ, ʪʘʢ ʠ ʦʩʪʘʪʢʠ ʩʘʤʠʭ ʵʪʠʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ 

ʛʨʠʙʦʚ.  

 ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʉɺʌʋ ʠʤ. ʄ.ʂ. 

ɸʤʤʦʩʦʚʘ. 
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ʩʠʙʠʨʩʢʠʭ ʭʘʨʧʦʮʝʨʘʪʠʥ, ʦʙʨʘʟʫʶʱʠʭ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʫʶ ʣʠʥʠʶ, 

ʩʦʩʪʦʷʱʫʶ ʠʟ ʨʦʜʦʚ Tiltoniceras, Eleganticeras, Harpoceras ʠ Pseudolioceras. 

ʅʘʠʙʦʣʝʝ ʜʨʝʚʥʠʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʵʪʦʛʦ ʧʦʜʩʝʤʝʡʩʪʚʘ - ʤʦʥʦʚʠʜʦʚʦʡ ʨʦʜ 

Tiltoniceras Buckman - ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʠʩʢʦʢʦʥʦʚʳʤʠ ʨʘʢʦʚʠʥʘʤʠ ʦʪ 

ʧʦʣʫʠʥʚʦʣʶʪʥʳʭ ʜʦ ʠʥʚʦʣʶʪʥʳʭ. ɹʦʢʦʚʳʝ ʩʪʦʨʦʥʳ ʦʪ ʦʪʯʝʪʣʠʚʦ ʚʳʧʫʢʣʳʭ 

ʜʦ ʟʘʤʝʪʥʦ ʫʧʣʦʱʝʥʥʳʭ. ɺʝʥʪʨʘʣʴʥʘʷ ʩʪʦʨʦʥʘ ʦʩʣʦʞʥʝʥʘ ʢʠʣʝʤ, ʚʳʩʦʪʘ ʠ 

ʩʪʝʧʝʥʴ ʦʙʦʩʦʙʣʝʥʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʚʘʨʴʠʨʫʝʪ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. 

ʇʦʧʝʨʝʯʥʦʝ ʩʝʯʝʥʠʝ ʦʙʦʨʦʪʦʚ ʦʚʘʣʴʥʦʝ, ʚʳʪʷʥʫʪʦʝ ʚ ʚʳʩʦʪʫ. ʇʫʧʦʢ 

ʤʝʣʢʠʡ, ʯʘʰʝʦʙʨʘʟʥʳʡ ʇʫʧʢʦʚʳʡ ʧʝʨʝʛʠʙ ʦʢʨʫʛʣʳʡ. ʇʫʧʢʦʚʘʷ ʩʪʝʥʢʘ 

ʩʣʘʙʦ ʦʙʦʩʦʙʣʝʥʘ ʠ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʙʦʢʦʚʳʭ ʩʪʦʨʦʥ. ɺʳʩʦʪʘ 

ʫʤʙʦʥʘʣʴʥʦʡ ʩʪʝʥʢʠ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʩʪʝʧʝʥʴʶ ʚʳʧʫʢʣʦʩʪʠ ʩʧʠʥʥʳʭ 

ʩʪʦʨʦʥ. ʇʝʨʝʭʦʜ ʩʧʠʥʥʳʭ ʩʪʦʨʦʥ ʚ ʙʨʶʰʥʫʶ ʦʪʯʝʪʣʠʚʳʡ, ʥʦ ʥʝ ʫʛʣʦʚʘʪʳʡ. 

ʇʨʠʢʠʣʝʚʳʝ ʧʣʦʱʘʜʢʠ ʩʣʘʙʦ ʚʳʨʘʞʝʥʳ. (ʪʘʙʣ. I, ʬʠʛ. 2ʘ, 2ʙ,3ʘ, 3ʙ, 4ʘ, 4ʙ, 

5ʘ, 5ʙ, 6ʘ, 6ʙ, 7ʘ, 7ʙ). ʉʭʦʜʥʳʡ ʤʦʨʬʦʪʠʧ ʦʪʤʝʯʘʝʪʩʷ ʠ ʫ ʨʦʜʘ Eleganticeras, 

ʩʤʝʥʷʶʱʝʛʦ Tiltoniceras. ʈʦʜ Eleganticeras ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʦʜʘ Tiltoniceras 

ʩʪʨʦʝʥʠʝʤ ʧʫʧʢʦʚʦʡ ʩʪʝʥʢʠ ʠ ʭʘʨʘʢʪʝʨʦʤ ʧʫʧʢʦʚʦʛʦ ʧʝʨʝʛʠʙʘ. ɼʣʷ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Eleganticeras ʭʘʨʘʢʪʝʨʥʘ ʯʝʪʢʦ ʦʙʦʩʦʙʣʝʥʥʘʷ, 

ʚʝʨʪʠʢʘʣʴʥʘʷ, ʣʠʙʦ ʥʘʢʣʦʥʥʘʷ ʧʫʧʢʦʚʘʷ ʩʪʝʥʢʘ, ʪʦʛʜʘ ʢʘʢ ʫ ʨʦʜʘ Tiltoniceras 

ʦʥʘ ʩʣʘʙʦ ʦʙʦʩʦʙʣʝʥʘ ʠ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʨʦʜʦʣʞʝʥʠʝʤ ʩʧʠʥʥʳʭ 

ʩʪʦʨʦʥ. ʈʘʟʣʠʯʥʳʡ ʪʠʧ ʩʪʨʦʝʥʠʷ ʧʫʧʢʦʚʦʡ ʩʪʝʥʢʠ ʫ ʩʨʘʚʥʠʚʘʝʤʳʭ ʨʦʜʦʚ 

ʦʙʫʩʣʦʚʠʣ ʠ ʨʘʟʥʫʶ ʩʪʝʧʝʥʴ ʚʳʨʘʞʝʥʥʦʩʪʠ ʧʫʧʢʦʚʦʛʦ ʧʝʨʝʛʠʙʘ. ʋ ʨʦʜʘ 

Eleganticeras ʧʫʧʢʦʚʳʡ ʧʝʨʝʛʠʙ ʦʪ ʦʢʨʫʛʣʦʛʦ ʜʦ ʨʝʟʢʦ ʫʛʣʦʚʘʪʦʛʦ, ʥʘ ʞʠʣʦʡ 

ʢʘʤʝʨʝ ʢʨʫʧʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ ʚ ʚʠʜʝ ʥʝʚʳʩʦʢʦʛʦ ʛʨʝʙʥʷ, ʪʦʛʜʘ ʢʘʢ ʫ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Tiltoniceras ʦʥ ʦʢʨʫʛʣʳʡ. ɺʝʩʴʤʘ ʨʘʟʥʠʪʩʷ ʠ ʭʘʨʘʢʪʝʨ 

ʦʙʦʩʦʙʣʝʥʥʦʩʪʠ ʧʨʠʢʠʣʝʚʳʭ ʧʣʦʱʘʜʦʢ ʫ ʩʨʘʚʥʠʚʘʝʤʳʭ ʨʦʜʦʚ. ʅʘ 

ʨʘʢʦʚʠʥʘʭ ʨʦʜʘ Eleganticeras (ʪʘʙʣ. I, ʬʠʛ. 8, 9) ʩʧʠʥʥʘʷ ʩʪʦʨʦʥʘ ʫʟʢʘʷ ʩ 

ʥʝʚʳʩʦʢʠʤ ʢʠʣʝʤ, ʦʙʦʩʦʙʣʝʥʥʳʤ ʥʘ ʞʠʣʦʡ ʢʘʤʝʨʝ ʯʝʪʢʠʤʠ ʧʨʠʢʠʣʝʚʳʤʠ 

ʧʣʦʱʘʜʢʘʤʠ, ʪʦʛʜʘ ʢʘʢ ʫ Tiltoniceras ʦʥʠ ʩʣʘʙʦ ʚʳʨʘʞʝʥʳ. 

ʋ ʨʦʜʘ Harpoceras ʦʪʤʝʯʘʝʪʩʷ ʜʘʣʴʥʝʡʰʝʝ ʫʩʠʣʝʥʠʝ ʫʛʣʦʚʘʪʦʩʪʠ 

ʧʫʧʢʦʚʦʛʦ ʧʝʨʝʛʠʙʘ. ʇʫʧʢʦʚʳʝ ʩʪʝʥʢʠ ʚʳʩʦʢʠʝ ʠ ʦʪʚʝʩʥʳʝ ʥʘ ʚʥʝʰʥʠʭ 

ʦʙʦʨʦʪʘʭ ʠ ʩʣʝʛʢʘ ʥʘʢʣʦʥʥʳʝ ʠ ʙʦʣʝʝ ʥʠʟʢʠʝ - ʥʘ ʩʨʝʜʥʠʭ. ɿʦʥʘ ʧʝʨʝʭʦʜʘ 

ʩʧʠʥʥʳʭ ʩʪʦʨʦʥ ʚ ʙʨʶʰʥʫʶ ʦʪʯʝʪʣʠʚʘʷ. ʅʘʨʫʞʥʘʷ ʩʪʦʨʦʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʫʟʢʘʷ, ʥʘʢʣʦʥʝʥʥʘʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʙʦʢʦʚʳʭ ʩʪʦʨʦʥ, ʦʙʦʩʦʙʣʝʥʘ ʥʝʚʳʩʦʢʠʤ 

ʢʠʣʝʤ ʩ ʦʪʯʝʪʣʠʚʳʤʠ ʧʨʠʢʠʣʝʚʳʤʠ ʧʣʦʱʘʜʢʘʤʠ. 

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʫʶ ʣʠʥʠʶ ʩʠʙʠʨʩʢʠʭ ʭʘʨʧʦʮʝʨʘʪʠʥ ʧʨʦʜʦʣʞʘʝʪ ʠ 

ʟʘʚʝʨʰʘʝʪ ʨʦʜ Pseudolioceras. ʆʪʥʝʩʝʥʠʝ ʨʦʜʘ Pseudolioceras ʢ ʝʜʠʥʦʡ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʡ ʣʠʥʠʠ ʩʠʙʠʨʩʢʠʭ ʭʘʨʧʦʮʝʨʘʪʠʥ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʩʭʦʜʥʳʤ ʪʠʧʦʤ ʨʘʟʚʠʪʠʷ ʣʦʧʘʩʪʥʦʡ ʣʠʥʠʠ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʤʦʨʬʦʣʦʛʠʠ 
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ʨʘʢʦʚʠʥʳ, ʪʦ ʟʜʝʩʴ ʪʘʢʞʝ ʫʩʤʘʪʨʠʚʘʝʪʩʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ 

ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ, ʧʨʦʷʚʣʷʶʱʘʷʩʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʫʚʝʣʠʯʝʥʠʠ ʩʪʝʧʝʥʠ 

ʦʙʦʩʦʙʣʝʥʥʦʩʪʠ ʧʫʧʢʦʚʦʛʦ ʧʝʨʝʛʠʙʘ (ʪʘʙʣ. I, 10ʘ,10ʙ). 

ʊʘʙʣʠʮʘ 1 

 
ʇʦʷʩʥʝʥʠʷ ʢ ʪʘʙʣʠʮʝ 1. ʌʠʛ. 1 -15. ʊiltoniceras antiquum (Wright): 1 - 

ʵʢʟ. ˉ 185/29, ʚʠʜ ʩ ʙʦʢʦʚʦʡ ʩʪʦʨʦʥʳ; ʉʝʚʝʨʦ-ɺʦʩʪʦʢ ʈʦʩʩʠʠ, ʆʤʦʣʦʥʩʢʠʡ 

ʤʘʩʩʠʚ, ʙʘʩʩʝʡʥʳ ʨʝʢ ʃʝʚʳʡ ʂʝʜʦʥ, ɸʩʪʨʦʥʦʤʠʯʝʩʢʘʷ, ʦʙʥʘʞʝʥʠʝ 2, ʩʣʦʡ 5, 
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ʫʨʦʚʝʥʴ 1.4 ʤ ʦʪ ʧʦʜʦʰʚʳ ʩʣʦʷ; 2-7, ʵʢʟ. 185/1-1, ʚʠʜ ʩʦ ʩʪʦʨʦʥʳ: 2ʘ ï 

ʙʦʢʦʚʦʡ, 2ʙ ï ʫʩʪʴʷ; 3ʘ ï ʙʦʢʦʚʦʡ, 3ʙ ï ʫʩʪʴʷ; 4ʘ ï ʙʦʢʦʚʦʡ, 4ʙ ï ʫʩʪʴʷ (ʍ4); 

6ʘ ï ʙʦʢʦʚʦʡ (ʍ10), 6ʙ ï ʫʩʪʴʷ (ʍ10); 7ʘ ï ʥʘʨʫʞʥʝʡ (ʍ30), 7ʙ ï ʙʦʢʦʚʦʡ 

(ʍ30); ʉʝʚʝʨʦ-ɺʦʩʪʦʢ ʈʦʩʩʠʠ, ʆʤʦʣʦʥʩʢʠʡ ʤʘʩʩʠʚ, ʙʘʩʩʝʡʥʳ ʨʝʢ ʃʝʚʳʡ 

ʂʝʜʦʥ, ɸʩʪʨʦʥʦʤʠʯʝʩʢʘʷ, ʦʙʥʘʞʝʥʠʝ 2, ʩʣʦʡ 5, ʫʨʦʚʝʥʴ 1ʤ ʦʪ ʧʦʜʦʰʚʳ 

ʩʣʦʷ; 8 ï ʵʢʟ. 185/38, ʚʠʜ ʩ ʙʦʢʦʚʦʡ ʩʪʦʨʦʥʳ; ʉʝʚʝʨʦ-ɺʦʩʪʦʢ ʈʦʩʩʠʠ, 

ʆʤʦʣʦʥʩʢʠʡ ʤʘʩʩʠʚ, ʙʘʩʩʝʡʥ ʨ. ʃʝʚʳʡ ʂʝʜʦʥ, ʨʫʯ. ʅʘʣʝʜʥʳʡ, ʦʙʥʘʞʝʥʠʝ 4, 

ʩʣʦʡ 1, ʫʨʦʚʝʥʴ 2.8 ʤ ʦʪ ʧʦʜʦʰʚʳ ʩʣʦʷ; 9 ï ʵʢʟ. 185/2, ʚʠʜ ʩ ʙʦʢʦʚʦʡ 

ʩʪʦʨʦʥʳ; ʉʝʚʝʨʦ-ɺʦʩʪʦʢ ʈʦʩʩʠʠ, ʆʤʦʣʦʥʩʢʠʡ ʤʘʩʩʠʚ, ʙʘʩʩʝʡʥ ʨ. ʃʝʚʳʡ 

ʂʝʜʦʥ, ʨʫʯ. ʅʘʣʝʜʥʳʡ, ʦʙʥʘʞʝʥʠʝ 4, ʩʣʦʡ 1, ʫʨʦʚʝʥʴ 4.2 ʤ ʦʪ ʧʦʜʦʰʚʳ ʩʣʦʷ; 

10 ï ʵʢʟ. 185/39, ʚʠʜ ʩʦ ʩʪʦʨʦʥʳ: 10ʘ ï ʙʦʢʦʚʦʡ, 10ʙ ïʥʘʨʫʞʥʝʡ. ʉʝʚʝʨʦ-

ɺʦʩʪʦʢ ʈʦʩʩʠʠ, ʆʤʦʣʦʥʩʢʠʡ ʤʘʩʩʠʚ, ʙʘʩʩʝʡʥʳ ʨʝʢ ʃʝʚʳʡ ʂʝʜʦʥ, 

ɸʩʪʨʦʥʦʤʠʯʝʩʢʘʷ, ʦʙʥʘʞʝʥʠʝ 2, ʩʣʦʡ 5, ʫʨʦʚʝʥʴ 1.4 ʤ ʦʪ ʧʦʜʦʰʚʳ ʩʣʦʷ; 11 

ï ʢɻʟ. 185/4, ʚʠʜ ʩ ʙʦʢʦʚʦʡ ʩʪʦʨʦʥʳ; ʉʝʚʝʨʦ-ɺʦʩʪʦʢ ʈʦʩʩʠʠ, ʆʤʦʣʦʥʩʢʠʡ 

ʤʘʩʩʠʚ, ʙʘʩʩʝʡʥʳ ʨʝʢ ʃʝʚʳʡ ʂʝʜʦʥ, ɸʩʪʨʦʥʦʤʠʯʝʩʢʘʷ, ʦʙʥʘʞʝʥʠʝ 2, ʩʣʦʡ 5, 

ʫʨʦʚʝʥʴ 1.0 ʤ ʦʪ ʧʦʜʦʰʚʳ ʩʣʦʷ; 12 ï 15, ʉʝʚʝʨʦ-ɺʦʩʪʦʢ ʈʦʩʩʠʠ, ʆʤʦʣʦʥʩʢʠʡ 

ʤʘʩʩʠʚ, ʙʘʩʩʝʡʥ ʨ. ʃʝʚʳʡ ʂʝʜʦʥ, ʨʫʯ. ʅʘʣʝʜʥʳʡ, ʦʙʥʘʞʝʥʠʝ 4, ʩʣʦʡ 1, 

ʫʨʦʚʝʥʴ 2.8 ʤ ʦʪ ʧʦʜʦʰʚʳ ʩʣʦʷ, ʚʠʜ ʩ ʙʦʢʦʚʦʡ ʩʪʦʨʦʥʳ; 12 ï ʵʢʟ. 185/47; 13 

ï ʵʢʟ. 185/49; 14 ï ʵʢʟ. 185/32; 15 ï ʵʢʟ. 99/50; ʥʠʞʥʠʡ ʪʦʘʨ, ʟʦʥʘ 

Dactylioceras tenuicostatum, ʬʠʣʦʟʦʥʘ Tiltoniceras antiquum. 
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ʅʦʚʦʩʠʙʠʨʩʢ: ʅʘʫʢʘ, 1974, ʘ, ʉ. 107. 

2. ɿʦʥʘʣʴʥʘʷ ʩʪʨʘʪʠʛʨʘʬʠʷ ʬʘʥʝʨʦʟʦʷ ʉʉʉʈ. // ʄ.: ʅʝʜʨʘ, 1991.  ʉ. 159. 
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ʉʫʪʴ ʧʘʨʘʜʠʛʤ, ʥʘ ʢʦʪʦʨʳʭ ʩʪʨʦʠʪʩʷ ʧʦʣʠʪʠʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʫʛʣʝʚʦʜʦʨʦʜʥʦʡ ʩʳʨʴʝʚʦʡ ʙʘʟʳ, ʟʘʢʣʶʯʝʥʘ ʚ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʷʭ: (ʘ) 

ʠʩʪʦʯʥʠʢʦʤ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ʷʚʣʷʶʪʩʷ ʥʝʢʠʝ ʥʝʬʪʝʤʘʪʝʨʠʥʩʢʠʝ 

ʦʩʘʜʦʯʥʳʝ ʪʦʣʱʠ; (ʙ) ʫʛʣʝʚʦʜʦʨʦʜʥʦʝ ʩʳʨʴʝ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʧʨʝʜʝʣʘʭ 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʠʣʠ ʩʪʨʫʢʪʫʨʥʳʭ ʣʦʚʫʰʝʢ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʯʝʭʦʣʴʥʳʤ 

ʢʦʤʧʣʝʢʩʘʤ; (ʚ) ʦʩʥʦʚʥʳʝ ʟʘʧʘʩʳ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ʟʘʢʣʶʯʝʥʳ ʚ 
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ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜʘʭ ʯʝʭʦʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ʇʨʘʚʦʤʝʨʥʦʩʪʴ ʵʪʠʭ 

ʧʨʝʜʧʦʩʳʣʦʢ ʧʦʜʪʚʝʨʞʜʝʥʘ ʧʨʘʢʪʠʢʦʡ ʥʝʬʪʝʛʘʟʦʚʦʡ ʛʝʦʣʦʛʠʠ.  

ʆʜʥʘʢʦ ʧʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʝʪʩʷ 

ʠʟʫʯʝʥʠʶ ʤʝʭʘʥʠʟʤʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʦʚʫʰʝʢ ʋɺ ʚ ʧʨʝʜʝʣʘʭ ʬʫʥʜʘʤʝʥʪʘ, 

ʭʦʪʷ ʥʘʣʠʯʠʝ ʩʢʦʧʣʝʥʠʡ (ʠʣʠ ʧʨʦʷʚʣʝʥʠʡ) ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʧʦʨʦʜʘʭ ʬʫʥʜʘʤʝʥʪʘ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ, ʠ ʧʨʦʙʣʝʤʝ 

ʥʘʭʦʞʜʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʥʠʭ ʧʦʩʚʷʱʝʥʦ ʤʥʦʞʝʩʪʚʦ ʧʫʙʣʠʢʘʮʠʡ. ʇʨʠ 

ʵʪʦʤ ʦʢʦʣʦ 40% ʟʘʧʘʩʦʚ ʋɺ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʡ ʢʦʨʝ, 

ʧʨʠʫʨʦʯʝʥʦʢ ʛʨʘʥʠʪʥʤr ʤʘʩʩʠʚʘʤ [1, 4] (ʨʠʩ. 1). 

 
ʈʠʩ. 1. ɻʨʘʥʠʪʥʳʡ ʢʫʧʦʣ ʥʘ ʧʣʦʱʘʜʠ ʆʡʤʘʰʘ [3]. 1 ï ʛʨʘʥʠʪʳ; 2 ï 

ʨʘʟʫʧʣʦʪʥʝʥʥʳʝ ʠ ʪʨʝʱʠʥʦʚʘʪʳʝ ʛʨʘʥʠʪʳ; 3 ïʠʥʪʝʥʩʠʚʥʦ ʜʝʟʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ 

ʛʨʘʥʠʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʥʝʬʪʴ; 4 ï ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʧʦʨʦʜʳ (Pz?); 5 ï ʦʩʘʜʦʯʥʳʡ 

ʯʝʭʦʣ (JïN); 6 ï ʨʘʟʣʦʤʳ; 7 ïʩʢʚʘʞʠʥʳ.   

 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʟʚʝʜʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʋɺ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʛʣʫʙʠʥʝ, ʠ ʛʨʘʥʠʪʥʳʭ ʤʘʩʩʠʚʦʚ, ʵʢʩʛʫʤʠʨʦʚʘʥʥʳʭ ʥʘ 

ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ [2], ʯʪʦ ʟʘʣʝʞʠ ʋɺ 

ʧʨʠʫʨʦʯʝʥʳʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʤʦʨʬʦʩʪʨʫʢʪʫʨʘʤ ʬʫʥʜʘʤʝʥʪʘ (ʢʫʧʦʣʘʤ ʠ 

ʚʘʣʦʦʙʨʘʟʥʳʤ ʧʦʜʥʷʪʠʷʤ), ʢʦʪʦʨʳʝ ʩʣʦʞʝʥʳ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʧʦʨʦʜʘʤʠ 

(ʯʘʱʝ ʚʩʝʛʦ ï ʛʨʘʥʠʪʘʤʠ), ʧʨʝʪʝʨʧʝʚʰʠʤʠ ʩʪʨʫʢʪʫʨʥʫʶ ʧʝʨʝʨʘʙʦʪʢʫ 

(ʜʝʟʠʥʪʝʛʨʘʮʠʶ, ʢʘʪʘʢʣʘʟ, ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʘʮʠʶ).  

ɼʝʟʠʥʪʝʛʨʘʮʠʷ ʛʨʘʥʠʪʥʳʭ ʤʘʩʩʠʚʦʚ ʥʦʩʠʪ ʦʙʲʝʤʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʩʚʷʟʘʥʘ 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʧʦʩʪʫʤʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ɻʣʘʚʥʳʤ ʢʠʥʝʤʘʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʠʟʤʝʥʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʛʨʘʥʠʪʦʚ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʷʚʣʷʝʪʩʷ ʦʙʲʝʤʥʦʝ ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʪʝʯʝʥʠʝ ʛʦʨʥʳʭ ʤʘʩʩ 

(ʨʝʠʜʥʘʷ ʜʝʬʦʨʤʘʮʠʷ), ʚʳʨʘʞʝʥʥʦʝ ʚ ʢʚʘʟʠʧʣʘʩʪʠʯʝʩʦʡ ʠ ʢʘʪʘʢʣʘʩʪʠʯʝʩʢʦʡ 
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ʬʦʨʤʘʭ. ʈʝʘʣʠʟʘʮʠʷ ʦʙʲʝʤʥʦʛʦ ʪʝʯʝʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʧʦʜʲʝʤʫ ʛʨʘʥʠʪʥʳʭ ʪʝʣ 

ʠ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʫʧʦʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʪʝʣ ʧʨʦʪʳʢʘʥʠʷ (ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ 

ʧʨʦʪʨʫʟʠʡ) (ʨʠʩ. 2) ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʧʦʨʦʚʫ  ʁ ʧʨʦʥʠʮʘʝʤʦʩʪ ɹ ʧʦʨʦʜ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʫʩʪʦʪʥʦʩʪʠ.  

 

 
ʈʠʩ. 2. ɻʨʘʥʠʪʥʘʷ ʧʨʦʪʨʫʟʠʷ çʊʘʥʳʥè: ʘ ï ʦʙʱʠʡ ʚʠʜ; ʙ ï ʟʝʨʢʘʣʘ ʩʢʦʣʴʞʝʥʠʷ ʚ 

ʟʦʥʝ ʧʨʦʪʨʫʟʠʚʥʦʛʦ ʢʦʥʪʘʢʪʘ; ʚ ï ʛʨʘʥʠʪʥʳʡ ʢʘʪʘʢʣʘʟʠʪ. 

ʇʨʦʪʨʫʟʠʚʥʳʡ ʤʝʭʘʥʠʟʤ ʩʪʠʤʫʣʠʨʫʝʪ ʚʳʜʚʠʞʝʥʠʝ ʛʨʘʥʠʪʦʚ ʚ ʚʝʨʭʥʠʝ 

ʛʦʨʠʟʦʥʪʳ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʦʪʣʦʞʝʥʠʷ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ. ʂʨʠʩʪʘʣʣʠʯʝʩʢʠʝ 

ʧʨʦʪʨʫʟʠʠ ʧʦ ʩʚʦʝʡ ʬʦʨʤʝ, ʩʪʨʫʢʪʫʨʝ ʠ ʤʝʭʘʥʠʟʤʫ ʦʙʨʘʟʦʚʘʥʠʷ ʦʩʦʙʝʥʥʦ 

ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ (ʠ ʨʝʘʣʴʥʳʭ!) 

ʨʝʟʝʨʚʫʘʨʦʚ-ʣʦʚʫʰʝʢ ʜʣʷ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ. 

ɺʳʷʚʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʣʦʞʠʪʴ ʤʦʜʝʣʴ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʦʩʪʨʫʢʪʫʨ, ʷʚʣʷʶʱʠʭʩʷ ʨʝʘʣʴʥʳʤʠ ʠʣʠ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ 

ʚʤʝʩʪʠʣʠʱʘʤʠ ʟʘʣʝʞʝʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʪʝʣʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʮʦʢʦʣʷ 

(ʨʠʩ. 3), ʢʦʪʦʨʘʷ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʜʘʥʥʳʤʠ ʥʝʬʪʷʥʦʡ ʛʝʦʣʦʛʠʠ (ʥʘʧʨʠʤʝʨ, [1]). 
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ʈʠʩ. 3. ʄʦʜʝʣʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʣʝʞʝʡ ʋɺ ʚ ʪʝʣʝ ʛʨʘʥʠʪʥʳʭ ʧʨʦʪʨʫʟʠʡ. 

ɸ. ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʋɺ ʠʟ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ. 1 ʩʪʘʜʠʷ ï  ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʣʠʪʥʦʛʦ 

ʯʝʭʣʘ ʩ ʛʦʨʠʟʦʥʪʘʤʠ ʥʝʬʪʝʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ. 2 ʩʪʘʜʠʷ ï ʥʘʯʘʣʦ ʨʦʩʪʘ ɻʇ, 

ʧʝʨʚʠʯʥʦʝ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʋɺ. 3 ʩʪʘʜʠʷ ï ʦʬʦʨʤʣʝʥʠʝ ʂʇ, ʦʙʨʘʟʦʚʘʥʠʝ ʟʘʣʝʞʠ 

ʋɺ.  

ɹ. ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʋɺ ʠʟ ʬʫʥʜʘʤʝʥʪʘ. 1 ʩʪʘʜʠʷ ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʨʳ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʧʣʠʪʥʦʛʦ ʯʝʭʣʘ. 2 ʩʪʘʜʠʷ ï ʥʘʯʘʣʦ ʨʦʩʪʘ ʂʇ, ʧʦʩʪʫʧʣʝʥʠʝ ʋɺ ʠʟ 

ʬʫʥʜʘʤʝʥʪʘ. 3 ʩʪʘʜʠʷ ï ʦʬʦʨʤʣʝʥʠʝ ʧʨʦʪʨʫʟʠʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʪʨʘʛʨʘʥʠʪʥʳʭ 

ʩʢʦʧʣʝʥʠʡ ʋɺ, ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʋɺ ʬʣʶʠʜʦʚ ʚ ʯʝʭʦʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʩʝʚʜʦ-ʥʝʬʪʝʤʘʪʝʨʠʥʩʢʦʡ ʪʦʣʱʠ.  

  

ʉʫʪʴ ʤʦʜʝʣʠ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ. ɺ ʬʫʥʜʘʤʝʥʪʝ ʚʦʟʥʠʢʘʶʪ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʤʦʨʬʦʩʪʨʫʢʪʫʨʳ (ʢʫʧʦʣʘ, ʧʨʦʪʨʫʟʠʠ), ʷʜʨʘ ʢʦʪʦʨʳʭ 

ʚʳʧʦʣʥʝʥʳ ʜʝʟʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʧʦʨʦʜʘʤʠ, ʘ 

ʦʙʨʘʤʣʝʥʠʝ ï ʦʩʘʜʦʯʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʯʝʭʣʘ. ʇʦʨʦʜʳ ʬʫʥʜʘʤʝʥʪʘ, 

ʩʪʘʥʦʚʷʩʴ ʩ ʨʦʩʪʦʤ ʧʦʜʥʷʪʠʷ ʚʩʝ ʧʦʨʠʩʪʳʤʠ ʠ ʧʨʦʥʠʮʘʝʤʳʤʠ, ʷʚʣʷʶʪʩʷ 

ʦʙʣʘʩʪʷʤʠ ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ, ʜʝʢʦʤʧʨʝʩʩʠʠ ʠ ʚʩʘʩʳʚʘʥʠʷ. ʆʪʣʦʞʝʥʠʷ 

ʯʝʭʣʘ, ʦʙʣʝʢʘʶʱʠʝ ʩʚʦʜ, ʥʘʧʨʦʪʠʚ, ʥʘʭʦʜʷʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʩʞʘʪʠʷ ʠ 

ʧʦʚʳʰʝʥʥʦʛʦ ʬʣʶʠʜʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠʟ-ʟʘ ʜʝʡʩʪʚʠʷ ʚʩʪʨʝʯʥʳʭ ʩʠʣ 

ʛʨʘʚʠʪʘʮʠʠ ʠ ʥʘʧʦʨʘ ʨʘʩʪʫʱʝʛʦ ʢʫʧʦʣʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʝʢʪʦʥʦ-ʢʝʩʩʦʥʥʦʛʦ 

ʵʬʬʝʢʪʘ ʧʨʦʠʩʭʦʜʠʪ çʧʝʨʝʪʦʢè ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠʟ ʦʩʘʜʦʯʥʳʭ ʪʦʣʱ ʚ 

ʨʘʟʫʧʣʦʪʥʝʥʥʳʝ ʧʦʨʦʜʳ ʬʫʥʜʘʤʝʥʪʘ, ʛʜʝ ʠ ʦʙʨʘʟʫʶʪʩʷ ʟʘʣʝʞʠ. ʕʪʦʪ 



111 

 

ʤʝʭʘʥʠʟʤ ʦʩʦʙʝʥʥʦ ʩʚʦʡʩʪʚʝʥʝʥ ʛʨʘʥʠʪʘʤ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʣʝʛʢʦ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʩʪʨʫʢʪʫʨʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʜʠʘʧʠʨʦʚ ʠ ʧʨʦʪʨʫʟʠʡ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʥʘʣʠʯʠʝ ʩʢʦʧʣʝʥʠʡ 

ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʛʨʘʥʠʪʘʭ ʬʫʥʜʘʤʝʥʪʘ ʰʝʣʴʬʘ ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʤʦʨʷ 

ʠ ʧʨʠʣʝʛʘʶʱʝʛʦ ʧʦʙʝʨʝʞʴʷ   ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ɻʨʘʥʪʘ ˉ 16-05-00357 

ʈʦʩʩʠʡʩʢʦʛʦ ʬʦʥʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʠʟʫʯʝʥʠʝ 

ʠʥʪʨʘʙʘʩʩʝʡʥʦʚʳʭ ʧʦʜʥʷʪʠʡ ʬʫʥʜʘʤʝʥʪʘ) ʠ ʇʨʦʛʨʘʤʤʳ ʇʨʝʟʠʜʠʫʤʘ ʈɸʅ 

0135-2018-0046 (ʘʥʘʣʠʟ ʧʨʦʪʨʫʟʠʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʛʨʘʥʠʪʘʭ).  
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ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʘʩʧʝʢʪʦʚ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʠ 

ʦʪʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʷʚʣʷʝʪʩʷ ʠʭ ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ. ɻʝʦʣʦʛʠʯʝʩʢʘʷ 

ʠʥʬʦʨʤʘʮʠʷ, ʧʦʣʫʯʘʝʤʘʷ ʚ ʧʨʦʮʝʩʩʝ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʨʘʟʚʝʜʢʠ, ʜʘʝʪ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʫʩʣʦʚʠʷʭ ʟʘʣʝʛʘʥʠʷ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝʤʦʛʦ, 

ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ, ʠʭ ʢʨʝʧʦʩʪʠ, ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʠ ʜʨʫʛʠʭ 

ʩʚʦʡʩʪʚʘʭ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʥʦʶ ʨʘʩʩʤʦʪʨʝʥʳ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʟʘʣʝʛʘʥʠʷ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʢʨʫʧʥʝʡʰʝʛʦ ʚ ʤʠʨʝ ʕʣʴʛʠʥʩʢʦʛʦ 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ɼʘʥʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʊʦʢʠʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʢ ʟʘʧʘʜʫ ʦʪ ʦʟʝʨʘ ɹ.ʊʦʢʦ, ʚʙʣʠʟʠ 

ʛʨʘʥʠʮ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ, ʟʘʧʘʩʳ ʢʦʪʦʨʦʛʦ 
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ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 2,2 ʤʣʨʜ ʪʦʥʥ. ʋʛʦʣʴʥʳʝ ʧʣʘʩʪʳ ʧʦʣʦʛʠʝ, ʤʦʱʥʦʩʪʴʶ ʜʦ 

15 ʤʝʪʨʦʚ, ʩ ʧʝʨʝʢʨʳʚʘʶʱʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʥʝʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ. [6] 

ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʧʝʨʚʦʦʯʝʨʝʜʥʦʛʦ (ʉʝʚʝʨʦ-

ʟʘʧʘʜʥʦʛʦ) ʫʯʘʩʪʢʘ, ʕʣʴʛʠʥʩʢʦʛʦ ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʢ 

ʧʨʦʤʳʰʣʝʥʥʦʤʫ ʦʩʚʦʝʥʠʶ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ ʧʨʠʦʙʨʝʪʘʝʪ ʝʛʦ ʛʝʦʣʦʛʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, ʚʢʣʶʯʘʶʱʘʷ ʠʟʫʯʝʥʠʝ ʰʠʨʦʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ ʠ ʫʛʣʷ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʚʝʜʝʥʠʷ ʛʦʨʥʳʭ ʨʘʙʦʪ, ʚʳʙʦʨʘ ʦʩʥʦʚʥʦʛʦ 

ʛʦʨʥʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʨʝʞʠʤʦʚ ʝʛʦ ʨʘʙʦʪʳ. ʕʪʘ ʦʮʝʥʢʘ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʮʝʣʦʛʦ ʨʷʜʘ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, 

ʬʦʨʤʠʨʫʶʱʠʭ ʧʣʦʪʥʦʩʪʥʳʝ, ʧʨʦʯʥʦʩʪʥʳʝ ʠ ʜʨʫʛʠʝ ʩʚʦʡʩʪʚʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʩʪʴ ʛʦʨʥʳʭ ʧʦʨʦʜ ʠ ʧʦʟʚʦʣʷʶʱʠʝ ʥʘ ʵʪʦʡ 

ʦʩʥʦʚʝ ʦʙʝʩʧʝʯʠʪʴ ʚʳʜʝʣʝʥʠʝ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʫʩʪʦʡʯʠʚʳʭ ʚ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʤ ʨʘʟʨʝʟʝ ʠ ʥʘ ʧʣʦʱʘʜʠ ʛʝʦʣʦʛʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʯʝʢ (ʛʦʨʠʟʦʥʪʦʚ).  

ʎʝʣʳʡ ʨʷʜ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʦʧʨʝʜʝʣʷʝʪ ʛʦʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʘ; ʩʪʨʫʢʪʫʨʥʦ-

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʟʘʣʝʛʘʥʠʷ ʫʛʣʝʥʦʩʥʳʭ ʦʪʣʦʞʝʥʠʡ; ʤʦʱʥʦʩʪʴ ʠ 

ʩʪʨʦʝʥʠʝ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ, ʚʳʜʝʨʞʘʥʥʦʩʪʴ ʠʭ ʤʦʨʬʦʣʦʛʠʠ, ʧʦʣʦʞʝʥʠʝ 

ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ʚ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʤ ʨʘʟʨʝʟʝ ʫʛʣʝʥʦʩʥʦʡ ʪʦʣʱʠ ʠ 

ʛʣʫʙʠʥʘ ʠʭ ʟʘʣʝʛʘʥʠʷ; ʩʪʝʧʝʥʴ ʩʣʦʞʥʦʩʪʠ ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ; ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ (ʌʄʉ) ʧʦʨʦʜ 

ʫʛʣʝʥʦʩʥʦʡ ʪʦʣʱʠ. [2] 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʧʝʨʚʦʦʯʝʨʝʜʥʦʡ ʫʯʘʩʪʦʢ ʦʪʨʘʙʦʪʢʠ (ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ ʨʘʟʚʝʜʢʠ) 

ʕʣʴʛʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʦʨʦʜʳ ʧʦ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʦʪʥʦʩʷʪ ʢ ʥʝʩʢʦʣʴʢʠʤ ʛʝʥʝʪʠʯʝʩʢʠʤ ʚʠʜʘʤ. 

ʂ ʧʝʨʚʦʤʫ ʚʠʜʫ ʦʪʥʦʩʷʪ ʨʳʭʣʳʝ ʯʝʪʚʝʨʪʠʯʥʳʝ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʢ ʚʪʦʨʦʤʫ 

ʚʠʜʫ ʦʪʥʦʩʷʪ ʧʦʨʦʜʳ ʢʦʨʝʥʥʦʛʦ ʪʠʧʘ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʕʣʴʛʠʥʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʯʝʪʚʝʨʪʠʯʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʦʡ. ʀʟ ʯʝʪʚʝʨʪʠʯʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʬʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠ ʘʥʘʣʠʟʝ ʠʥʞʝʥʝʨʥʦʡ ʠ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʣʝʜʥʠʢʦʚʳʝ ʦʪʣʦʞʝʥʠʷ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʦʙʥʫʣʝʥʥʳʤ ʩʮʝʧʣʝʥʠʝʤ, ʫʛʦʣ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʩʪʘʙʠʣɹʥʦʩʪʠ ʜʣʷ 

ʥʠʭ ʨʘʚʝʥ 23,2 ʛʨ. ʄʦʱʥʦʩʪʴ ʣʝʜʥʠʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʚʜʦʣʴ ʧʨʠʨʦʜʥʳʭ ʙʘʟʝ 

ʚʦʜʥʳʭ ʧʦʪʦʢʦʚ ʧʦ ʧʝʨʠʬʝʨʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 5 ʜʦ 35 ʤ, ʚ 

ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʦʥʘ ʜʦʩʪʠʛʘʝʪ 50ï90ʤ. ʇʨʠ ʠʭ ʩʝʟʦʥʥʦʡ ʦʪʪʘʡʢʝ, 
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ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 1,5ï2ʤ, ʙʫʜʝʪ ʠʤʝʪʴ ʤʝʩʪʦ ʣʦʢʘʣʴʥʦʝ  ʪʨʝɦʠʥʦʚʘʪʦʩʪʠ ʩʧʦʣʟʘʥʠʝ ʙʦʨʪʦʚ ʧʦʨʦʜ 

ʢʘʨʴʝʨʘ. [5] 

ʂʦʨʝʥʥʳʝ ʧʦʨʦʜʳ ʨʘʟʨʝʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ ʢʨʫʧʥʦ-, 

ʩʨʝʜʥʝ-, ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʨʝʜʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʦʣʠʪʦʚ, 

ʢʦʪʦʨʳʝ ʟʘʯʘʩʪʫʶ ʧʨʠʫʨʦʯʝʥʳ ʢ ʢʨʦʚʣʝ ʠ ʧʦʯʚʝ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ. 

ʄʦʱʥʦʩʪʴ ʧʨʦʩʣʦʝʢ ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʠʭ ʤʘʩʰʪʘʙ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪʩʷ ʚ 

ʨʘʟʨʝʟʝ ʥʝʨʶʥʛʨʠʢʘʥʩʢʦʡ ʩʚʠʪʳ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʥʠʞʝ ʧʣʘʩʪʘ ʅ15. 

ɻʨʘʚʝʣʠʪʳ ʚ ʨʘʟʨʝʟʝ ʧʨʠʥʠʤʘʶʪʩʷ ʚ ʬʦʨʤʝ ʣʠʥʟ ʠ ʪʦʥʯʘʡʰʠʭ ʧʨʦʩʣʦʝʢ ʠ 

ʧʨʝʜʧʦʣʘʛʘʶʪ ʣʠʤʠʪʠʨʦʚʘʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ. ʇʨʦʩʣʦʡʢʠ ʪʫʬʦʧʝʩʯʘʥʠʢʦʚ 

ʚ ʨʘʟʨʝʟʝ ʦʪʣʦʞʝʥʠʡ ʧʨʝʜʧʦʣʘʛʘʶʪ ʧʦʜʯʠʥʠʪʝʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʠ ʧʨʠ 

ʦʮʝʥʢʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʦʨʦʜ ʚ ʦʪʢʦʩʘʭ ʙʦʨʪʦʚ ʢʘʨʴʝʨʘ ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʢ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʳʤ ʣʠʪʦʪʠʧʘʤ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʬʘʢʪʦʨʫ. ʆʙʲʝʤʥʳʡ 

ʚʝʩ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 2,56 ʜʦ 2,64 ʛ/ʩʤ3 ʂʦʵʬʬʠʮʠʝʥʪ ʢʨʝʧʦʩʪʠ 

ʧʦ ʰʢʘʣʝ ʧʨʦʬ. ʄ.ʄ. ʇʨʦʪʦʜʲʷʢʦʥʦʚʘ (f) ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ ʚʩʢʨʳʰʠ 

ʠʟʤʝʥʷʝʪʩʷ ʦʪ 6 ʜʦ 8 (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ï 7), ʜʣʷ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ f = 1-3 

[2]. 

ʇʦ ʪʨʫʜʥʦʩʪʠ ʵʢʩʢʘʚʘʮʠʠ ʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢʦ II 

ʢʘʪʝʛʦʨʠʠ, ʢʦʨʝʥʥʳʝ ʧʦʨʦʜʳ ʚʩʢʨʳʰʠ ï ʢ IV ʢʘʪʝʛʦʨʠʠ, ʫʛʦʣʴʥʳʝ ʧʣʘʩʪʳ ï 

ʢ III ʢʘʪʝʛʦʨʠʠ [4]. 

ʇʦʣʥʳʡ ʨʘʟʨʝʟ ʩʚʠʪʳ ʥʘ ʕʣʴʛʠʥʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʚʩʢʨʳʪ ʨʷʜʦʤ 

ʩʢʚʘʞʠʥ, ʥʘ ʢʦʪʦʨʦʤ ʤʦʱʥʦʩʪʴ ʝʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ 200-250ʤ. ʇʨʠ ʵʪʦʤ ʚ 

ʦʩʥʦʚʘʥʠʠ ʩʚʠʪʳ ʟʘʣʝʛʘʝʪ ʧʘʯʢʘ ʢʨʫʧʥʦ-ʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ 

ʤʦʱʥʦʩʪʴʶ 50-70ʤ ʩ ʤʘʣʦʤʦʱʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʠ ʣʠʥʟʘʤʠ ʤʝʣʢʦʚʘʣʫʥʥʳʭ 

ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʠ ʛʨʘʚʝʣʠʪʦʚ. ʂ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʩʚʠʪʳ ʧʨʠʫʨʦʯʝʥʦ 11 ʧʣʘʩʪʦʚ 

ʠ ʧʨʦʧʣʘʩʪʢʦʚ ʫʛʣʷ ʤʦʱʥʦʩʪʴʶ ʦʪ 0,2 ʜʦ 1.1ʤ. ɼʘʥʥʘʷ ʯʘʩʪʴ ʩʚʠʪʳ ʠʤʝʝʪ 

ʤʦʱʥʦʩʪʴ 65-90ʤ ʠ ʩʣʦʞʝʥʘ ʩʝʨʳʤʠ ʠ ʪʝʤʥʦ-ʩʝʨʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ. ɺʝʨʭʥʷʷ 

ʯʘʩʪʴ ʩʚʠʪʳ ʠʤʝʝʪ ʤʦʱʥʦʩʪʴ ʧʦʨʷʜʢʘ 90ʤ ʠ ʩʣʦʞʝʥʘ ʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ 

ʧʘʯʢʘʤʠ ʢʨʫʧʥʦ- ʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ ʩʝʨʦʛʦ ʮʚʝʪʘ, ʢ ʢʦʪʦʨʳʤ 

ʧʨʠʫʨʦʯʝʥʳ ʫʛʦʣʴʥʳʝ ʧʣʘʩʪʳ [5]. ʇʝʩʯʘʥʠʢʠ ʩʚʠʪʳ ʧʦ ʚʝʱʝʩʪʚʝʥʥʦʤʫ 

ʩʦʩʪʘʚʫ ʷʚʣʷʶʪʩʷ ʢʚʘʨʮʧʦʣʝʚʦʰʧʘʪʦʚʳʤʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʢʚʘʨʮʘ 30-45%, 

ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ 40-60%, ʦʙʣʦʤʢʦʚ ʵʬʬʫʟʠʚʥʳʭ ʧʦʨʦʜ ʜʦ 5-10%, ʙʠʦʪʠʪʘ ʜʦ 

5%. ʆʢʘʪʘʥʥʦʩʪʴ ʠ ʩʦʨʪʠʨʦʚʢʘ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʣʦʭʘʷ. [1] 

ʆʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʫʩʪʘʥʦʚʣʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʠ ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʨʦʜ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʥʦʩʠʪʴ ʢʦʨʝʥʥʳʝ ʫʛʣʝʚʤʝʱʘʶʱʠʝ 

ʧʦʨʦʜʳ ʢ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʩʨʝʜʥʝʡ ʧʨʦʯʥʦʩʪʠ (ʧʦʣʫʩʢʘʣʴʥʳʭ) ʛʦʨʥʳʭ ʧʦʨʦʜ. 

ʅʘ ʕʣʴʛʠʥʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʦʙʥʘʨʫʞʝʥʦ ʯʝʪʳʨʝ ʢʨʫʧʥʦ-

ʘʤʧʣʠʪʫʜʥʳʭ ʦʪʢʣʦʥʝʥʠʷ: ʦʢʦʣʦ ʪʨʝʭ ʩʙʨʦʩʦʚ ʠ ʦʜʠʥ ʥʘʜʚʠʛ. ʉʪʨʫʢʪʫʨʘ 

ʧʦʩʣʝʜʫʶʱʝʡ ʦʪʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʦʟʜʘʥʘ ʩ ʫʯʝʪʦʤ ʜʘʥʥʳʭ 
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ʦʪʢʣʦʥʝʥʠʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ, ʠʭ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʪʘʙʠʣʴʥʦʩʪʴ ʨʘʙʦʯʝʛʦ 

ʙʦʨʪʘ ʢʘʨʴʝʨʘ ʙʫʜʝʪ ʩʚʝʜʝʥʘ ʢ ʤʠʥʠʤʫʤʫ. 

ʅʝ ʤʘʣʦʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ ʫʛʣʝʡ ʠ ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʫʛʣʝʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ 

ʨʘʟʚʝʜʢʠ ʕʣʴʛʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʚ ʢʘʞʜʦʡ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʡ 

ʚʳʨʘʙʦʪʢʝ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ 

ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʧʦʨʦʜ ʠ ʫʛʣʝʡ ʧʦ 

ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʤ ʩʢʚʘʞʠʥʘʤ ʠ ʦʮʝʥʝʥ ʫʨʦʚʝʥʴ ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʧʦʨʦʜ ʥʘ 

ʙʘʟʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʝʚʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʛʦʨʥʳʭ ʚʳʨʘʙʦʪʦʢ [3] 

ʅʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʦʙʥʘʨʫʞʝʥʦ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʪʨʝʱʠʥ: ʪʨʝʱʠʥʳ 

ʥʘʧʣʘʩʪʦʚʘʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʣʦʠʩʪʦʩʪʠ (ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʳʝ), 

ʥʘʧʦʣʥʝʥʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʠ ʛʣʠʥʠʩʪʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʝ 

ʪʨʝʱʠʥʳ ʩʫʙʚʝʨʪʠʢʘʣʴʥʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʥʘʧʦʣʥʝʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷʤʠ 

ʛʠʜʨʦʦʢʠʩʣʘʤʠ ʞʝʣʝʟʘ ʠ ʢʘʨʙʦʥʘʪʥʳʤʠ ʤʠʥʝʨʘʣʘʤʠ. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʨʘʟʜʨʦʙʣʝʥʥʦʩʪʴ ʧʦʨʦʜ, ʪʦ ʥʘʣʠʯʠʝ ʩʪʦʣʙʦʚ ʢʝʨʥʘ, ʚʳʪʷʛʠʚʘʝʤʦʛʦ ʧʨʠ 

ʙʫʨʝʥʠʠ ʩʢʚʘʞʠʥ ʥʘ 1 ʧʦʛ. ʤ ʧʦʚʳʰʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʙʣʠʟʦʩʪʠ ʢ 

ʦʙʣʘʩʪʷʤ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʦʪʢʣʦʥʝʥʠʡ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʣʘʥʦʤʝʨʥʦʛʦ ʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʫʟʫʯʝʥʠʷ ʚʤʝʱʘʶʱʠʭ 

ʧʦʨʦʜ ʤʝʩʪʨʦʞʜʝʥʠʷ ʦʯʝʚʠʜʥʘ ʥʝ ʪʦʣʴʢʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʩʧʦʩʦʙʘ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʥʦ ʠ ʩʦ ʩʪʦʨʦʥʳ 

ʧʦʚʳʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʙʫʨʦʚʟʨʳʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. ʂʘʨʪʘ 

ʠʟʤʝʥʮʠʚʦʩʪʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʨʦʜ, ʢʨʝʧʦʩʪʠ, 

ʪʨʝʱʠʥʦʚʘʪʦʩʪʠ ʠ ʜʨ., ʩʦʩʪʘʚʣʝʥʥʘʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʟʫʯʝʥʠʷ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʟʚʦʣʠʪ ʧʣʘʥʠʨʦʚʘʪʴ 

ʧʨʦʚʝʜʝʥʠʝ ʚʩʢʨʳʰʥʳʭ ʨʘʙʦʪ ʩ ʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ, ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʩʠʚ 

ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʠ ʩʥʠʟʠʚ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʜʦʙʳʯʠ ʫʛʣʝʡ. 
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ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʥʝʝ ʠcʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʟʚʠʪʠʝ ʛʠʧʦʪʝʟʳ ɹ.ɸ. ʉʦʢʦʣʦʚʘ [4] 

ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʚ ʦʩʥʦʚʘʥʠʠ ʅʝʧʩʢʦ-ʇʝʣʝʜʫʡʩʢʦʛʦ ʩʚʦʜʘ ʘʣʣʦʭʪʦʥʥʦʡ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʧʣʘʩʪʠʥʳ ʢʦʩʚʝʥʥʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʝʸ ʩ ʥʝʢʦʪʦʨʳʤʠ 

ʦʪʣʠʯʠʷʤʠ. ʆʪʣʠʯʠʷ ʢʘʩʘʶʪʩʷ ʛʝʥʝʟʠʩʘ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʧʣʘʩʪʠʥʳ, 

ʩʚʷʟʘʥʥʦʛʦ ʩ ʭʘʨʘʢʪʝʨʦʤ ʝʝ ʟʘʣʝʛʘʥʠʷ ʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʇʨʠ ʵʪʦʤ, ʛʝʥʝʟʠʩ 

ʧʣʘʩʪʠʥʳ ʘʚʪʦʨʘʤʠ ʪʝʩʥʦ ʫʚʷʟʳʚʘʝʪʩʷ ʩ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʵʚʦʣʶʮʠʝʡ 

ʧʘʣʝʦʨʠʬʪʘ [3]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʜʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʧʦʩʪʘʥʦʚʢʠ ʮʝʣʝʚʦʛʦ ʙʫʨʝʥʠʷ, 

ʘʢʪʫʘʣʴʥʳʤʠ ʦʩʪʘʶʪʩʷ ʥʦʚʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʘʨʛʫʤʝʥʪʳ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ 

ʠʣʠ ʦʧʨʦʚʝʨʛʘʶʱʠʝ ʛʠʧʦʪʝʟʫ, ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʥʠʤʘʶʱʠʝ ʚʦʧʨʦʩʳ ʢ 

ʨʝʘʣʴʥʦʩʪʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʘʣʣʦʭʪʦʥʥʦʡ ʧʣʘʩʪʠʥʳ ʠ ʝʝ ʧʘʨʘʤʝʪʨʘʤ.  

ʆʜʠʥ ʠʟ ʪʘʢʠʭ ʘʨʛʫʤʝʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʧʦʩʪʨʦʝʥ ʥʘ ʚʳʷʚʣʝʥʠʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʤʳʚʘ ʤʝʞʜʫ ʦʪʣʦʞʝʥʠʷʤʠ ʨʠʬʝʷ ʠ ʚʝʥʜʘ, ʠ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʝʝ ʧʦʣʦʞʝʥʠʷ ʚ ʨʘʟʨʝʟʝ ʜʣʷ ʩʣʫʯʘʷ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʛʦ 

ʬʫʥʜʘʤʝʥʪʘ ʠ ʘʣʣʦʭʪʦʥʥʦʡ ʧʣʘʩʪʠʥʳ. ʊʘʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʢʚ. ˉ804 ʥʘ ʊʘʣʘʢʘʥʩʢʦʡ ʧʣʦʱʘʜʠ, ʢʦʪʦʨʘʷ ʚʩʢʨʳʣʘ 

ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʥʠʞʝ ʢʨʦʚʣʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ, 
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ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʥʘ ʩʦʩʝʜʥʠʭ ʩʢʚʘʞʠʥʘʭ, ʧʨʦʰʣʘ ʧʦ ʥʝʤʫ ʧʦʨʷʜʢʘ 660 ʤ ʠ 

ʦʩʪʘʥʦʚʣʝʥʘ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʚ ʧʦʨʦʜʘʭ ʨʠʬʝʷ (R2?). 

ɻʣʫʙʦʢʘʷ ʩʢʚ. ˉ804 ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦʡ ʩʨʝʜʠ ʩʢʚʘʞʠʥ, 

ʧʨʦʙʫʨʝʥʥʳʭ ʥʘ ʬʫʥʜʘʤʝʥʪ ʥʘ ʊʘʣʘʢʘʥʩʢʦʤ ʠ ʩʦʩʝʜʥʝʤ ɺʝʨʭʥʝ-ʏʦʥʩʢʦʤ 

ʛʘʟʦʥʝʬʪʝʢʦʥʜʝʥʩʘʪʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ, ʢʦʪʦʨʘʷ ʬʫʥʜʘʤʝʥʪ ʥʝ ʚʩʢʨʳʣʘ. 

ʇʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʩʢʚʘʞʠʥʘ ʧʦʧʘʣʘ ʚ ʦʜʥʫ ʠʟ ʛʨʘʙʝʥʦʦʙʨʘʟʥʳʭ ʩʪʨʫʢʪʫʨ 

ʬʫʥʜʘʤʝʥʪʘ, ʛʜʝ ʩʦʭʨʘʥʠʣʠʩʴ ʨʠʬʝʡʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʅʝʧʩʢʦ-

ɹʦʪʫʦʙʠʥʩʢʘʷ ʘʥʪʝʢʣʠʟʘ ʚ ʨʠʬʝʡʩʢʦʝ ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ 

ʢʨʫʧʥʝʡʰʫʶ ʦʙʣʘʩʪʴ ʜʝʥʫʜʘʮʠʠ. 

 ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ, ʚʳʪʝʢʘʶʱʘʷ ʠʟ ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʨʘʟʚʠʪʠʝ 

ʛʠʧʦʪʝʟʳ ɹ.ɸ. ʉʦʢʦʣʦʚʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʩʢʚʘʞʠʥʘ ʧʦʧʘʣʘ 

ʚ ʵʨʦʟʠʦʥʥʦʝ ñʦʢʥʦò, ʦʙʨʘʟʦʚʘʚʰʝʝʩʷ ʚ ʧʨʦʮʝʩʩʝ ʜʝʥʫʜʘʮʠʠ ʘʣʣʦʭʪʦʥʥʦʛʦ 

ʙʣʦʢʘ ʜʦ ʩʦʩʪʦʷʥʠʷ ʧʝʥʝʧʣʝʥʠʟʠʨʦʚʘʥʥʦʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʧʣʘʩʪʠʥʳ [3].  

ɺʘʞʥʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʤʳʚʘ ʚ ʩʢʚ. 

ˉ804 ʢʘʢ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʨʠʬʝʝʤ ʠ ʚʝʥʜʦʤ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʦ ʤʥʝʥʠʶ 

ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʪʠʛʨʘʬʦʚ ʦʧʨʝʜʝʣʝʥʠʝ ʚʦʟʨʘʩʪʘ ʥʝʢʦʪʦʨʳʭ ʩʚʠʪ ʥʠʟʦʚ ʚʝʥʜʘ 

ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʨʘʡʦʥʘʭ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʚʦʧʨʦʩ ʜʘʣʝʢʦ 

ʥʝʦʜʥʦʟʥʘʯʥʳʡ [5]. 

ʄʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʧʝʨʝʜ ʥʘʯʘʣʦʤ 

ʨʘʥʥʝʚʝʥʜʩʢʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʘʜʢʦʚ ʥʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʝ ʠʤʝʣ 

ʤʝʩʪʦ ʧʦʚʩʝʤʝʩʪʥʳʡ ʧʝʨʝʨʳʚ ʚ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ, ʩʦʧʨʦʚʦʞʜʘʚʰʠʡʩʷ 

ʨʘʟʤʳʚʦʤ ʪʦʣʱ ʥʠʞʥʝʛʦ ʚʝʥʜʘ ʠ ʧʦʟʜʥʝʛʦ ʨʠʬʝʷ [1].     

ʇʦ ʘʚʪʦʨʩʢʦʡ ʧʨʦʛʨʘʤʤʝ ñRITMò (ɹʝʨʟʠʥ ʉ.ɸ. [2]), ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ 

ʠʟʫʯʝʥʠʷ ʨʠʪʤʠʢʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠ ʢʘʯʝʩʪʚʘ ʢʘʨʙʦʥʘʪʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ, 

ʧʦʩʪʨʦʝʥʘ ʩʧʝʢʪʨʘʣʴʥʦ ʛʣʫʙʠʥʥʘʷ ʨʘʟʚʝʨʪʢʘ (ʉɻʈ) ʜʘʥʥʳʭ ʘʢʫʩʪʠʯʝʩʢʦʛʦ 

ʢʘʨʦʪʘʞʘ ʩʢʚ. ˉ804 ʧʦ ʧʘʨʘʤʝʪʨʫ ñRò. ʉɻʈ ʧʦʟʚʦʣʠʣʘ ʫʪʦʯʥʠʪʴ 

ʦʩʦʙʝʥʥʦʩʪʠ ʚʝʥʜʩʢʦʛʦ ʤʝʛʘʮʠʢʣʘ ʠ ʫʩʪʘʥʦʚʠʪʴ ʧʦʣʦʞʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʛʨʘʥʠʮʳ ʨʘʟʤʳʚʘ ʤʝʞʜʫ ʚʝʥʜʦʤ ʠ ʨʠʬʝʝʤ ʥʘ ʦʪʤʝʪʢʝ -1510 ʤ ʧʦ ʧʨʠʟʥʘʢʫ 

ʥʘʯʘʣʘ ʤʝʛʘʮʠʢʣʘ (ʟʘʤʳʢʘʥʠʷ ʦʢʦʥ ʘʥʘʣʠʟʘ), ʥʘʣʠʯʠʷ ʠʥʪʝʨʚʘʣʦʚ ʨʘʟʤʳʪʦʡ 

ʮʠʢʣʠʯʥʦʩʪʠ ʚ ʦʩʥʦʚʘʥʠʠ ʤʝʛʘʮʠʢʣʘ ʠ ʛʣʫʙʞʝ ʝʛʦ ʟʘʣʝʛʘʥʠʷ.   

ʇʦʣʦʞʝʥʠʝ ʵʪʦʡ ʛʨʘʥʠʮʳ ʚ ʨʘʟʨʝʟʝ ʩʢʚ. 804, ʚ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩ 

ʧʦʣʦʞʝʥʠʝʤ ʢʨʦʚʣʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ (ʜʝʥʫʜʠʨʦʚʘʥʥʦʡ 

ʧʣʘʩʪʠʥʳ) ʥʘ ʩʦʩʝʜʥʠʭ ʩʢʚʘʞʠʥʘʭ ʊʘʣʘʢʘʥʩʢʦʛʦ ʠ ɺʝʨʭʥʝ-ʏʦʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʚʳʥʝʩʝʥʦ ʥʘ ʫʯʘʩʪʦʢ ʧʨʦʬʠʣʷ ñɹʘʪʦʣʠʪ-1ò (ʨʠʩ. 1). 
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ʈʠʩ. 1. ʉʭʝʤʘ ʧʦʣʦʞʝʥʠʡ ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝʪʦʢ ʛʨʘʥʠʮʳ ʨʘʟʤʳʚʘ ʚ ʩʢʚ. ˉ804 ʠ 

ʢʨʦʚʣʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʚ ʩʦʩʝʜʥʠʭ ʩʢʚʘʞʠʥʘʭ ʊʘʣʘʢʘʥʩʢʦʛʦ ʠ 

ɺʝʨʭʥʝ-ʏʦʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʘ ʫʯʘʩʪʢʝ ʧʨʦʬʠʣʷ ñɹʘʪʦʣʠʪ-1ò. 

1-ʛʨʘʥʠʮʘ ʘʨʭʝʡʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʠ ʦʪʣʦʞʝʥʠʡ ʚʝʥʜʘ. 

2-ʨʝʛʠʦʥʘʣʴʥʘʷ ʛʨʘʥʠʮʘ ʨʘʟʤʳʚʘ ʨʠʬʝʡ-ʚʝʥʜ. ʅʘ ʵʪʦʡ ʛʝʦʤʝʪʨʠʠ ʧʦʣʦʞʝʥʠʡ 

ʩʨʘʚʥʠʚʘʣʠʩʴ ʤʦʜʝʣʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʥʘ ʫʯʘʩʪʢʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʢʚ. ˉ804 ʜʣʷ 

ʩʣʫʯʘʝʚ: ʛʨʘʙʝʥ ʚ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʤ ʬʫʥʜʘʤʝʥʪʝ ʠ ʵʨʦʟʠʦʥʥʦʝ ñʦʢʥʦò ʚ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʧʣʘʩʪʠʥʝ (ʨʘʟʤʳʪʦʤ ʠ ʧʝʥʝʧʣʝʥʠʟʠʨʦʚʘʥʥʦʤ ʜʦ ʵʪʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʘʣʣʦʭʪʦʥʥʦʤ ʛʨʘʥʠʪʥʦ-ʛʥʝʡʩʦʚʦʤ ʙʣʦʢʝ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʟʝʤʥʦʡ ʢʦʨʳ). 

 

ɺ ʩʣʫʯʘʝ ʛʨʘʙʝʥʘ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ ʬʫʥʜʘʤʝʥʪʝ ʩʪʘʜʠʠ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠ ʧʦʷʚʣʝʥʠʝ ʚ ʨʘʟʨʝʟʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʨʘʥʠʮʳ ʨʘʟʤʳʚʘ 

ʨʠʬʝʡ-ʚʝʥʜ ʚʳʛʣʷʜʷʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩ. 2.1). ʆʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ 

ʪʦʣʱʠ ʧʦʨʦʜ ʨʠʬʝʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ (ʨʠʩ. 2.1-ʘ). ʇʦʟʜʥʝʨʠʬʝʡʩʢʠʡ ʠ 

ʨʘʥʥʝʚʝʥʜʩʢʠʡ ʨʘʟʤʳʚ ʦʪʣʦʞʝʥʠʡ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʜʝʣʘ 

ʨʠʬʝʡ-ʚʝʥʜ ʥʘ ʫʨʦʚʥʝ ʧʣʝʯ ʛʨʘʙʝʥʘ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʘʜʬʫʥʜʘʤʝʥʪʥʦʤ ʨʘʟʨʝʟʝ 

ʅʇʉ ʨʠʬʝʡʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪʩʫʪʩʪʚʫʶʪ (ʨʠʩ. 2.1-ʙ). ɺ ʩʣʫʯʘʝ 

ʵʨʦʟʠʦʥʥʦʛʦ ñʦʢʥʘò ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʧʣʘʩʪʠʥʝ ʘʥʘʣʦʛʠʯʥʳʝ ʩʪʘʜʠʠ 

ʚʳʛʣʷʜʷʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩ. 2.II). ʅʘʜʚʠʥʫʪʳʡ ʚ ʧʨʝʜʚʝʥʜʩʢʦʝ 

(ʨʘʥʥʝʚʝʥʜʩʢʦʝ?) ʚʨʝʤʷ ʥʘ ʵʨʦʟʠʦʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʨʠʬʝʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʛʨʘʥʠʪʥʦ-ʛʥʝʡʩʦʚʳʡ ʙʣʦʢ ʟʝʤʥʦʡ ʢʦʨʳ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʦʨʦʜʘʤʠ 
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ʨʠʬʝʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ (ʨʠʩ. 2.I-ʘ). ʈʘʟʤʳʚ ʛʨʘʥʠʪʥʦ-ʛʥʝʡʩʦʚʦʛʦ ʙʣʦʢʘ ʜʦ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʧʣʘʩʪʠʥʳ, ʧʨʠ ʢʨʠʪʠʯʝʩʢʦʤ ʟʥʘʯʝʥʠʠ ʪʦʣʱʠʥʳ ʢʦʪʦʨʦʡ, 

ʧʣʘʩʪʠʥʘ ʠʩʧʳʪʳʚʘʝʪ ʢʦʨʦʙʣʝʥʠʝ ʚ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʜʝʡʩʪʚʫʶʱʠʭ ʪʘʥʛʝʥ ʮʠʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ. ɺ ʨʘʟʨʝʟʝ ʵʪʦ ʚʳʛʣʷʜʠʪ   ʢʘʢ 

ʠʟʛʠʙ ʧʣʘʩʪʠʥʳ, ʢʦʪʦʨʳʡ ʦʪʨʳʚʘʝʪ ʝʝ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʘʚʪʦʭʪʦʥʘ (ʨʠʩ. 2.II-

ʘ). ʇʨʦʜʦʣʞʘʶʱʠʡʩʷ ʨʘʟʤʳʚ ʚʩʢʨʳʚʘʝʪ ʵʨʦʟʠʦʥʥʦʝ ñʦʢʥʦò, ʘ ʧʦʩʣʝʜʫʶʱʠʡ 

ʧʨʦʮʝʩʩ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚʝʥʜʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʦʙʨʘʟʫʝʪ ʛʨʘʥʠʮʫ ʨʘʟʜʝʣʘ 

ʚʝʥʜ-ʨʠʬʝʡ ʥʘ ʨʘʟʤʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʠʬʝʡʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚʥʫʪʨʠ 

ʵʨʦʟʠʦʥʥʦʛʦ ñʦʢʥʘò (ʨʠʩ. 2.II-ʚ).  

 
ʈʠʩ. 2. ʄʦʜʝʣʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. 

I - ʚ ʩʣʫʯʘʝ ʛʨʘʙʝʥʘ ʚ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʤ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ ʬʫʥʜʘʤʝʥʪʝ: ʘ - 

ʟʘʧʦʣʥʝʥʠʝ ʛʨʘʙʝʥʘ ʠ ʥʘʜʬʫʥʜʘʤʝʥʪʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʠʬʝʡʩʢʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ; 

ʙ - ʨʘʟʤʳʚ ʨʠʬʝʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʜʦ ʫʨʦʚʥʷ ʧʣʝʯ ʛʨʘʙʝʥʘ ʠ ʥʘʢʦʧʣʝʥʠʝ ʦʪʣʦʞʝʥʠʡ 

ʚʝʥʜʘ; II  - ʚ ʩʣʫʯʘʝ ʵʨʦʟʠʦʥʥʦʛʦ ʦʢʥʘ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʧʣʘʩʪʠʥʝ: 

ʘ - ʘʣʣʦʭʪʦʥʥʳʡ ʛʨʘʥʠʪʥʦ-ʛʥʝʡʩʦʚʳʡ ʙʣʦʢ ʟʝʤʥʦʡ ʢʦʨʳ ʥʘ ʨʘʟʤʳʪʦʡ 

ʘʚʪʦʭʪʦʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʠʬʝʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ; ʙ- ʨʘʟʤʳʚ ʙʣʦʢʘ ʜʦ ʩʦʩʪʦʷʥʠʷ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʧʣʘʩʪʠʥʳ, ʠʩʧʳʪʳʚʘʶʱʝʡ ʜʝʬʦʨʤʘʮʠʶ ʚ ʬʦʨʤʝ ʧʦʧʝʨʝʯʥʦʛʦ 

ʠʟʛʠʙʘ; ʚ - ʚʩʢʨʳʪʠʝ ʵʨʦʟʠʦʥʥʦʛʦ ʦʢʥʘ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʨʘʟʤʳʚʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʚʝʥʜʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʨʘʟʤʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʠʬʝʡʩʢʠʭ ʧʦʨʦʜ. 
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1 - ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʝ ʦʩʥʦʚʘʥʠʝ (ʘʨʭʝʡʩʢʠʡ ʬʫʥʜʘʤʝʥʪ ʠʣʠ ʜʝʥʫʜʠʨʦʚʘʥʥʘʷ 

ʧʣʘʩʪʠʥʘ); 2 - ʧʦʨʦʜʳ ʨʠʬʝʷ; 3 ï ʧʦʨʦʜʳ ʚʝʥʜʘ; 4 - ʧʦʧʝʨʝʯʥʘʷ ʜʝʬʦʨʤʘʮʠʷ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʧʣʘʩʪʠʥʳ; 5 - ʨʝʛʠʦʥʘʣʴʥʘʷ ʛʨʘʥʠʮʘ ʨʘʟʜʝʣʘ ʨʠʬʝʷ ʠ ʚʝʥʜʘ ʥʘ 

ʨʘʟʤʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʠʬʝʡʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ  ʚʥʫʪʨʠ ʵʨʦʟʠʦʥʥʦʛʦ ñʦʢʥʘò; 6 - 

ʫʨʦʚʥʠ ʨʘʟʤʳʚʘ; 7 - ʥʘʧʨʘʚʣʝʥʠʝ  ʩʞʘʪʠʷ. 

ɺʳʚʦʜʳ: 1. ʆʙʨʘʟʦʚʘʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʨʘʥʠʮʳ ʨʘʟʤʳʚʘ ʤʝʞʜʫ 

ʦʪʣʦʞʝʥʠʷʤʠ ʨʠʬʝʷ ʠ ʚʝʥʜʘ ʥʠʞʝ ʫʨʦʚʥʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʧʦʨʦʜ ʤʦʞʝʪ 

ʠʤʝʪʴ ʤʝʩʪʦ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʵʨʦʟʠʦʥʥʦʛʦ ñʦʢʥʘò ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ 

ʧʣʘʩʪʠʥʝ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʘʨʛʫʤʝʥʪʦʤ ʨʝʘʣʴʥʦʛʦ ʝʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚ 

ʦʩʥʦʚʘʥʠʠ ʅʝʧʩʢʦ-ʇʝʣʝʜʫʡʩʢʦʛʦ ʩʚʦʜʘ. 

2. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ: 

- ʦʮʝʥʠʪʴ ʪʦʣʱʠʥʫ ʧʣʘʩʪʠʥʳ ʚ ʨʘʡʦʥʝ ʩʢʚ. ˉ804, ʩʦʩʪʘʚʣʷʶʱʫʶ 330 ʤ, 

ʢʘʢ ʨʘʟʥʦʩʪʴ ʘʙʩʦʣʶʪʥʦʡ ʦʪʤʝʪʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʤʳʚʘ ʚ ʩʢʚʘʞʠʥʝ ʠ   

ʩʨʝʜʥʝʛʦ ʠʟ ʘʙʩʦʣʶʪʥʳʭ ʦʪʤʝʪʦʢ ʢʨʦʚʣʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʧʣʘʩʪʠʥʳ ʚ 

ʩʦʩʝʜʥʠʭ ʩʢʚʘʞʠʥʘʭ (ʨʠʩ. 1); 

- ʫʪʚʝʨʞʜʘʪʴ ʦ ʨʝʘʣʴʥʦʩʪʠ ñʧʦʜʬʫʥʜʘʤʝʥʪʥʳʭò ʦʪʨʘʞʝʥʠʡ    ʥʘ 

ʚʨʝʤʝʥʥʦʤ ʨʘʟʨʝʟʝ ʄʆɻʊ ʧʦ ʛʝʦʪʨʘʚʝʨʩʫ ɹʘʪʦʣʠʪ-1 ʥʘ ʫʯʘʩʪʢʝ ʧʨʦʬʠʣʷ 

ʯʝʨʝʟ ʅʝʧʩʢʦ-ʇʝʣʝʜʫʡʩʢʠʡ ʩʚʦʜ. 
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ʈɸʅ, 2007.-C.8-9 

 

 



120 

 

ʇɽʊʈʆʍʀʄʀʏɽʉʂʀɽ, ʇɽʊʈʆɻʈɸʌʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ  

ʀ ɺʆɿʈɸʉʊ ʅʗʊʓɻʈɸʅʉʂʆɻʆ ʀʅʊʈʋɿʀɺʅʆɻʆ ʂʆʄʇʃɽʂʉɸ 

(ɹʋʈɽʀʅʉʂʀʁ ʄɸʉʉʀɺ) 

 

ʅʠʛʘʡ ɽ.ɺ., ɸʤʝʣʠʥ ʉ.ɸ., ɻʫʨʴʷʥʦʚ ɺ.ɸ. 

1 - ʀʥʩʪʠʪʫʪ ʪʝʢʪʦʥʠʢʠ ʠ ʛʝʦʬʠʟʠʢʠ ɼɺʆ ʈɸʅ, ʛ. ʍʘʙʘʨʦʚʩʢ,  

nigayitig@gmail.com 
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ʅʷʪʳʛʨʘʥʩʢʠʡ ʠʥʪʨʫʟʠʚʥʳʡ ʢʦʤʧʣʝʢʩ, ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʥʘ Be, Sc ʠ ʨʷʜ 

ʜʨʫʛʠʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʧʨʝʜʩʪʘʚʣʝʥ ʤʝʣʢʠʤʠ ʤʘʩʩʠʚʘʤʠ 

ʛʨʘʥʠʪʦʠʜʦʚ ʠ ʛʘʙʙʨʦʠʜʥʳʭ ʠʥʪʨʫʟʠʡ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʏʝʧʢʘʥ, ʅʷʨʦʪʤʘ, 

ʋʰʢʘʥʜʘ, ʊʘʣʠʙʜʞʘʥ, ɺʝʨʭ. ʄʝʣʴʛʠʥ (ʧʨʠʪʦʢʦʚ ʨ. ɹʫʨʝʷ). ɺʳʜʝʣʝʥ ʚ 1982 

ʛ. ʖ.ʇ. ɿʤʠʝʚʩʢʠʤ [2]. ɺʳʜʝʣʷʶʪ ʪʨʠ ʬʘʟʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʝʛʦ ʛʘʙʙʨʦ-

ʛʘʙʙʨʦʜʠʦʨʠʪʦʚʦʡ, ʛʨʘʥʦʜʠʦʨʠʪ-ʛʨʘʥʠʪʦʚʦʡ ʠ ʛʨʘʥʠʪʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʠʤ 

(ʨʠʩ. 1-ʘ). 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʠʘʛʨʘʤʤ ʚʠʜʥʦ, ʯʪʦ ʛʘʙʙʨʦʠʜʳ (ʛʘʙʙʨʦ ʠ 

ʛʘʙʙʨʦʜʠʦʨʠʪʳ) ʧʦ ʩʫʤʤʝ ʱʝʣʦʯʝʡ ʷʚʣʷʶʪʩʷ ʩʫʙʱʝʣʦʯʥʳʤʠ ʠ ʙʣʠʟʢʠ ʢ 

ʩʫʙʱʝʣʦʯʥʳʤ ʤʦʥʮʦʛʘʙʙʨʦ ʠ ʤʦʥʮʦʜʠʦʨʠʪʘʤ (ʨʠʩ.1-ʘ).  

ʇʦ ʩʦʜʝʨʞʘʥʠʶ ʂ2ʆ ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʢ ʚʳʩʦʢʦʢʘʣʠʝʚʳʤ 

ʧʦʨʦʜʘʤ ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʦʡ ʩʝʨʠʠ (ʨʠʩ.1-ʙ) ʩ ʥʠʟʢʠʤ ʘʛʧʘʠʪʦʚʳʤ 

ʠʥʜʝʢʩʦʤ 0,11-0,33 (ʨʠʩ. 1-ʚ).  

ɻʨʘʥʦʜʠʦʨʠʪ-ʛʨʘʥʠʪʦʚʘʷ ʠ ʛʨʘʥʠʪʦʚʘʷ ʩʦʩʪʘʚʣʷʶʱʠʝ ʢʦʤʧʣʝʢʩʘ ʧʦ 

ʩʦʜʝʨʞʘʥʠʶ ʂ2ʆ ʦʪʥʦʩʷʪʩʷ ʢ ʚʳʩʦʢʦʢʘʣʠʝʚʦʡ ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʦʡ ʩʝʨʠʠ 

(ʨʠʩ. 1-ʙ) ʩ ʘʛʧʘʠʪʦʚʳʤ ʠʥʜʝʢʩʦʤ 0,45-0,75 (ʨʠʩ. 1-ʚ), ʘ ʧʦ ʩʫʤʤʝ ʱʝʣʦʯʝʡ 

ʥʘʪʨʠʷ ʠ ʢʘʣʠʷ (Na2O+K2O) - ʢ ʥʦʨʤʘʣʴʥʳʤ (ʛʨʘʥʦʜʠʦʨʠʪʳ) ʠ ʩʫʙʱʝʣʦʯʥʳʤ 

(ʛʨʘʥʠʪʳ).  

ʆʜʥʘ ʧʨʦʙʘ ʢʚʘʨʮʝʚʦʛʦ ʤʦʥʮʦʥʠʪʘ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ K2O (7,3 %) 

ʧʦʧʘʜʘʝʪ ʚ ʦʙʣʘʩʪʴ ʰʦʰʦʥʠʪʦʚʦʡ ʩʝʨʠʠ ʫʣʴʪʨʘʢʘʣʠʝʚʳʭ ʧʦʨʦʜ (ʨʠʩ. 1-ʙ).  

ɻʥʝʡʩʦʚʠʜʥʳʝ ʛʘʙʙʨʦʜʠʦʨʠʪʳ ʠ ʛʘʙʙʨʦ ʩʣʘʛʘʶʪ ʥʝʙʦʣʴʰʠʝ ʪʝʣʘ 

ʣʠʥʟʦʚʠʜʥʦʡ ʬʦʨʤʳ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʅʷʨʦʪʤʘ, ʋʰʢʘʥʜʘ, ʊʘʣʠʙʜʞʘʥ, ʚ ʫʩʪʴʝ 

ʨ. ɺʝʨʭ. ʄʝʣʴʛʠʥ. ɻʘʙʙʨʦʠʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʛʣʠʥʦʟʝʤʘ ʩ ʩʦʜʝʨʞʘʥʠʝʤ Al 2O3 14-19 % ʠ ʧʦʚʳʰʝʥʥʦʡ ʱʸʣʦʯʥʦʩʪʴʶ ʩ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ Na2O ʥʘʜ K2O. ɻʘʙʙʨʦʜʠʦʨʠʪʳ - ʩʝʨʳʝ ʠ ʪʝʤʥʦ-ʩʝʨʳʝ 

ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ ʛʥʝʡʩʦʚʠʜʥʳʝ, ʛʥʝʡʩʦʚʠʜʥʦ-ʧʦʣʦʩʯʘʪʳʝ ʧʦʨʦʜʳ, 

mailto:nigayitig@gmail.com
mailto:guryanov_v@mail.ru
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ʩʣʦʞʝʥʥʳʝʘʥʜʝʟʠʥʦʤ, ʘʥʜʝʟʠʥ-ʣʘʙʨʘʜʦʨʦʤ (60ï70 %), ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʦʡ 

(10ï15 %), ʂʇʐ (ʜʦ 5 %), ʢʚʘʨʮʝʤ (5ï15 %), ʙʠʦʪʠʪʦʤ (15ï20 %).  
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ʈʠʩ. 1. ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʜʣʷ ʥʷʪʳʛʨʘʥʩʢʦʛʦ ʠʥʪʨʫʟʠʚʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ: 

ʘ ï ʚ ʢʦʦʨʜʠʥʘʪʘʭ SiO2 - Na2O+K2O; ʙ ï ʧʦ ʩʦʜʝʨʞʘʥʠʶ K2O; ʚ ï ʘʛʧʘʠʪʦʚʳʡ 

ʠʥʜʝʢʩ (NK/A) ï SiO2. 
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ɸʢʮʝʩʩʦʨʠʠ: ʘʧʘʪʠʪ, ʩʬʝʥ, ʤʦʥʘʮʠʪ, ʤʘʛʥʝʪʠʪ, ʮʠʨʢʦʥ. ɺʪʦʨʠʯʥʳʝ 

ʤʠʥʝʨʘʣʳ - ʭʣʦʨʠʪ, ʩʝʨʠʮʠʪ, ʘʣʴʙʠʪ, ʵʧʠʜʦʪ. ʉʪʨʫʢʪʫʨʘ ʛʘʙʙʨʦʜʠʦʨʠʪʦʚ 

ʙʣʘʩʪʦʤʠʣʦʥʠʪʦʚʘʷ, ʣʝʧʠʜʦʛʨʘʥʦʙʣʘʩʪʦʚʘʷ, ʢʘʪʘʢʣʘʩʪʠʯʝʩʢʘʷ, ʩ 

ʵʣʝʤʝʥʪʘʤʠ ʦʯʢʦʚʦʡ ʠ ʩʚʠʣʝʚʘʪʦʡ (ʪ. ʝ. ʚʦʣʦʢʥʠʩʪʦʡ) ʪʝʢʩʪʫʨ. ɻʘʙʙʨʦʪʸʤʥʦ-

ʩʝʨʳʝ, ʜʦ ʯʝʨʥʦʛʦ, ʩ ʟʝʣʝʥʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ. ʍʘʨʘʢʪʝʨʥʦ ʩʦʯʝʪʘʥʠʝ 

ʧʦʣʦʩʯʘʪʦ-ʩʣʘʥʮʝʚʘʪʳʭ ʠ ʤʘʩʩʠʚʥʳʭ ʪʝʢʩʪʫʨ. ʉʣʦʞʝʥʳ ʘʥʜʝʟʠʥ-

ʣʘʙʨʘʜʦʨʦʤ (25ï55 %), ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʦʡ (30-70 %), ʙʠʦʪʠʪʦʤ ʠ ʢʚʘʨʮʝʤ (0-

5 %). ɸʢʮʝʩʩʦʨʠʠ ï ʘʧʘʪʠʪ, ʩʬʝʥ, ʤʘʛʥʝʪʠʪ; ʚʪʦʨʠʯʥʳʝ ï ʭʣʦʨʠʪ, ʘʢʪʠʥʦʣʠʪ. 

ɻʘʙʙʨʦʜʠʦʨʠʪʳ ʠ ʛʘʙʙʨʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ 

Be. ʆʪʤʝʯʘʝʪʩʷ ʜʝʬʠʮʠʪ Mn, Ni, Co, Ti. ʉʦʜʝʨʞʘʥʠʷ ʜʨʫʛʠʭ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʙʣʠʟʢʠ ʢ ʢʣʘʨʢʦʚʳʤ. 

ɻʨʘʥʦʜʠʦʨʠʪʘʤʠ ʠ ʛʨʘʥʠʪʘʤʠ ʥʷʪʳʛʨʘʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʣʦʞʝʥ 

ʥʝʙʦʣʴʰʦʡ ʤʘʩʩʠʚ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʊʘʣʠʙʜʞʘʥ. ɻʥʝʡʩʦʚʠʜʥʳʝ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ 

ʛʨʘʥʦʜʠʦʨʠʪʳ ʩ ʙʠʦʪʠʪʦʤ, ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʦʡ ʠ ʧʠʨʦʢʩʝʥʦʤ ʢ ʮʝʥʪʨʘʣʴʥʳʤ 

ʯʘʩʪʷʤ ʤʘʩʩʠʚʘ ʪʝʨʷʶʪ ʯʝʨʪʳ ʛʥʝʡʩʦʚʠʜʥʦʩʪʠ, ʧʨʠʦʙʨʝʪʘʶʪ ʙʦʣʝʝ ʩʚʝʪʣʫʶ 

ʦʢʨʘʩʢʫ, ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʤʠ. ɼʣʷ ʛʥʝʡʩʦʚʠʜʥʳʭ ʨʘʟʥʦʩʪʝʡ 

ʭʘʨʘʢʪʝʨʥʦ ʯʝʨʝʜʦʚʘʥʠʝ ʪʝʤʥʳʭ ʠ ʩʚʝʪʣʳʭ ʧʦʣʦʩ ʰʠʨʠʥʦʡ ʦʪ 0,5 ʩʤ ʜʦ 10,0 

ʩʤ. ɸʥʘʣʦʛʠʯʥʫʶ ʬʦʨʤʫ ʠ ʩʪʨʦʝʥʠʝ ʠʤʝʶʪ ʠʥʪʨʫʟʠʚʳ, ʚʩʢʨʳʚʘʶʱʠʝʩʷ ʚ 

ʫʩʪʴʝ ʨ. ɺʝʨʭ. ʄʝʣʴʛʠʥ ʠ ʚ ʚʝʨʭʦʚʴʝ ʨ. ʋʰʢʘʥʜʘ.  

ɻʨʘʥʦʜʠʦʨʠʪʳ - ʩʚʝʪʣʦ-ʩʝʨʳʝ ʠ ʩʝʨʳʝ, ʩ ʛʥʝʡʩʦʚʠʜʥʦʡ ʧʦʣʦʩʯʘʪʦʡ 

ʪʝʢʩʪʫʨʦʡ. ʆʥʠ ʢʘʪʘʢʣʘʟʠʨʦʚʘʥʥʳʝ, ʩʣʘʥʮʝʚʘʪʳʝ, ʧʦʨʬʠʨʦʢʣʘʩʪʠʯʝʩʢʠʝ, 

ʣʠʥʟʦʚʠʜʥʦ-ʦʯʢʦʚʳʝ, ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʢʘʪʘʢʣʘʩʪʠʯʝʩʢʦʡ, 

ʟʝʨʥʠʩʪʦʡ ʛʨʘʥʠʪʦʚʦʡ ʠ ʣʝʧʠʜʦʛʨʘʥʦʙʣʘʩʪʦʚʦʡ ʩʪʨʫʢʪʫʨʘʤʠ. ʆʪʤʝʯʘʶʪʩʷ 

ʧʝʨʝʭʦʜʳ ʦʪ ʛʨʘʥʦʜʠʦʨʠʪʦʚ ʢ ʛʨʘʥʠʪʘʤ ʠ ʥʘʦʙʦʨʦʪ. ʉʦʩʪʦʷʪ ʠʟ ʂʇʐ - 10ï

40 %, ʧʣʘʛʠʦʢʣʘʟʘ - 20ï45 %, ʢʚʘʨʮʘ - 15ï40 %, ʙʠʦʪʠʪʘ - ʜʦ 5ï25 %, ʨʦʛʦʚʦʡ 

ʦʙʤʘʥʢʠ - ʜʦ 10 %. ɸʢʮʝʩʩʦʨʥʳʝ ʤʠʥʝʨʘʣʳ ʩʦʩʪʘʚʣʷʶʪ ʛʨʘʥʘʪ, ʧʠʨʦʢʩʝʥ, 

ʘʧʘʪʠʪ, ʮʠʨʢʦʥ, ʤʦʥʘʮʠʪ, ʤʘʛʥʝʪʠʪ. ɺ ʟʦʥʘʭ ʨʘʩʩʣʘʥʮʝʚʘʥʠʷ ʠ 

ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʦʨʦʜ ʚʩʪʨʝʯʘʶʪʩʷ ʭʣʦʨʠʪ, ʩʝʨʠʮʠʪ, ʵʧʠʜʦʪ, 

ʘʣʴʙʠʪ, ʘʢʪʠʥʦʣʠʪ. ɻʨʘʥʦʜʠʦʨʠʪʳ - ʚʳʩʦʢʦʛʣʠʥʦʟʝʤʠʩʪʳʝ ʥʘʪʨʠʝʚʳʝ 

ʧʦʨʦʜʳ (Na2ʆ:K2ʆ = 3:1). ɼʣʷ ʛʨʘʥʦʜʠʦʨʠʪʦʚ ʭʘʨʘʢʪʝʨʥʳ ʧʦʚʳʰʝʥʥʳʝ 

ʩʦʜʝʨʞʘʥʠʷ Sc (ʂʂ 3-10), ʩʦʜʝʨʞʘʥʠʷ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʙʣʠʟʢʠ ʢ 

ʢʣʘʨʢʦʚʳʤ. 

ɻʨʘʥʠʪʳ ʙʠʦʪʠʪʦʚʳʝ ʠ ʜʘʡʢʠ ʛʨʘʥʠʪ-ʧʦʨʬʠʨʦʚ (ʏʝʧʢʘʥ-ɸʣʘʛʠʨʩʢʠʡ, 

ʊʦʤʴ-ʉʝʨʙʘʢʩʢʠʡ ʠ ʊʘʣʠʙʜʞʘʥʩʢʠʡ ʤʘʩʩʠʚʳ) - ʵʪʦ ʦʜʥʦʦʙʨʘʟʥʳʝ ʧʦ 

ʩʦʩʪʘʚʫ, ʪʝʢʩʪʫʨʝ ʠ ʦʢʨʘʩʢʝ ʛʥʝʡʩʦʚʠʜʥʳʝ ʩʚʝʪʣʦ-ʩʝʨʳʝ ʩ ʙʫʨʦʚʘʪʳʤ 

ʦʪʪʝʥʢʦʤ ʠ ʪʸʤʥʦ-ʩʝʨʳʝ, ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ, ʨʝʞʝ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ, 

ʛʥʝʡʩʦʚʠʜʥʦ-ʩʣʘʥʮʝʚʘʪʳʝ ʧʦʨʦʜʳ, ʯʘʩʪʦ ʧʷʪʥʠʩʪʳʝ - ʟʘ ʩʯʝʪ ʙʝʣʳʭ 
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ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʟʸʨʝʥ ʧʣʘʛʠʦʢʣʘʟʘ. ʇʝʪʨʦʛʨʘʬʠʯʝʩʢʠʡ ʩʦʩʪʘʚ: ʢʚʘʨʮ 20ï40 

%, ʤʠʢʨʦʢʣʠʥ 10ï25 %, ʦʣʠʛʦʢʣʘʟ, ʦʣʠʛʦʢʣʘʟ-ʘʥʜʝʟʠʥ 30ï50 %, ʤʠʢʨʦʢʣʠʥ-

ʤʠʢʨʦʧʝʨʪʠʪ - ʜʦ 10 %, ʙʠʦʪʠʪ - ʜʦ 5ï15 %, ʨʝʜʢʦ ïʪʝʤʥʦ-ʟʝʣʸʥʘʷ ʩ ʩʠʥʠʤ 

ʦʪʪʝʥʢʦʤ ʨʦʛʦʚʘʷ ʦʙʤʘʥʢʘ. ɸʢʮʝʩʩʦʨʥʳʝ ʤʠʥʝʨʘʣʳ - ʘʧʘʪʠʪ, ʮʠʨʢʦʥ, ʩʬʝʥ, 

ʤʦʥʘʮʠʪ, ʪʠʪʘʥʦʤʘʛʥʝʪʠʪ. ɺʪʦʨʠʯʥʳʝ ʤʠʥʝʨʘʣʳ - ʩʝʨʠʮʠʪ, ʭʣʦʨʠʪ, ʘʣʴʙʠʪ, 

ʮʦʠʟʠʪ-ʵʧʠʜʦʪ. ʋʩʪʘʥʦʚʣʝʥ ʜʝʬʠʮʠʪ V, Mn, Cr, Sr (ʠʭ ʂʂ <0,4).  

ʀʥʪʨʫʟʠʠ ʥʷʪʳʛʨʘʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʦʨʳʚʘʶʪ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ 

ʩʣʘʥʮʳ ʨʫʜʦʥʦʩʥʦʡ ʥʷʪʳʛʨʘʥʩʢʦʡ ʩʚʠʪʳ. ʅʘʠʙʦʣʝʝ ʜʨʝʚʥʠʝ ʟʥʘʯʝʥʠʷ 

ʚʦʟʨʘʩʪʘ ʜʣʷ ʮʠʨʢʦʥʦʚ ʠʟ ʛʨʘʥʠʪʦʚ ʢʦʤʧʣʝʢʩʘ ʩʦʩʪʘʚʣʷʶʪ 806,8Ñ6,6 ʤʣʥ ʣʝʪ 

[1]. ɺʦʟʨʘʩʪ ʮʠʨʢʦʥʦʚ ʠʟ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʦʙʨʘʟʮʦʚ ʥʷʪʳʛʨʘʥʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʚ 504Ñ5 ʤʣʥ ʣʝʪ ʦʙʲʷʩʥʷʝʪʩʷ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʠʭ ʦʤʦʣʦʞʝʥʠʝʤ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʦʟʜʥʝʤ ʢʝʤʙʨʠʠ ï ʨʘʥʥʝʤ 

ʦʨʜʦʚʠʢʝ. ɺʦʟʨʘʩʪ ʧʦʨʦʜ ʤʝʪʘʛʘʙʙʨʦ ʠ ʘʤʬʠʙʦʣ-ʙʠʦʪʠʪʦʚʳʭ 

ʛʥʝʡʩʦʛʨʘʥʠʪʦʚ ʥʷʪʳʛʨʘʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʙʘʩʩʝʡʥʘ ʨ. ɹʫʨʝʷ ʦʧʨʝʜʝʣʝʥ ʚ 

ʠʥʪʝʨʚʘʣʝ 940-933 ʤʣʥ ʣʝʪ [4]. ɼʣʷ ʮʠʨʢʦʥʦʚ ʠʟ ʣʝʡʢʦʛʨʘʥʠʪʦʚ ʠ 

ʛʘʩʪʠʥʛʩʠʪ-ʣʝʧʠʜʦʤʝʣʘʥʦʚʳʭ ʛʨʘʥʠʪʦʚ ʙʘʩʩʝʡʥʘ ʨ. ʏʝʧʢʘʥ ʧʦʣʫʯʝʥʳ U-Pb 

ʜʘʪʠʨʦʚʢʠ ʚʦʟʨʘʩʪʘ ʚ 804-789 ʤʣʥ ʣʝʪ [4]. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʜʚʫʤʷ 

ʦʧʨʝʜʝʣʝʥʠʷʤʠ - ʩʚʳʰʝ 136 ʤʣʥ ʣʝʪ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ɸ.ɸ. ʉʦʨʦʢʠʥʫ ʠ ʝʛʦ 

ʩʦʘʚʪʦʨʘʤ ʚʳʜʝʣʠʪʴ ʜʚʘ ʵʪʘʧʘ ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʢʦʛʦ ʤʘʛʤʘʪʠʟʤʘ [4]. ɺ ʩʚʷʟʠ 

ʩ ʥʦʚʳʤʠ ʜʘʥʥʳʤʠ ʚʦʟʨʘʩʪ ʥʷʪʳʛʨʘʥʩʢʦʛʦ ʠʥʪʨʫʟʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʧʨʝʜʣʦʞʝʥʦ ʩʯʠʪʘʪʴ ʧʦʟʜʥʝʨʠʬʝʡʩʢʠʤ [1]. ʅʘ ʢʘʨʪʘʭ ʤʠʣʣʠʦʥʥʦʛʦ 

ʤʘʩʰʪʘʙʘ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ ʝʛʦ ʚʦʟʨʘʩʪ ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʢ 

ʨʘʥʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʡ [3].  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩ. ʟʘʜʘʥʠʷ ʅʀʈ ʀʊʠɻ ɼɺʆ ʈɸʅ. 
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ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʆʊʈɸɾɽʅʀʗ ʇɽʈɽʍʆɼʅʆɻʆ ʇʈʆʎɽʉʉɸ 

ʆʊ ʇʃɸʉʊɸ ʂʆʄʇʃɽʂʉʅʆʁ ʕʃɽʂʊʈʆʇʈʆɺʆɼʅʆʉʊʀ 

 

ʅʠʤ ʖ.ɸ., ʇʦʧʢʦʚ ʇ.ɸ. 

1 ï ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ʂ. ɸʤʤʦʩʦʚʘ, 

ʛ. ʗʢʫʪʩʢ 

2 ï ʆɸʆ çɸʣʤʘʟʳ ɸʥʘʙʘʨʘè, ʛ. ʗʢʫʪʩʢ 

 

ʇʨʠ ʧʦʠʩʢʦʚʦ-ʢʘʨʪʠʨʦʚʦʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʢʨʠʦʣʠʪʦʟʦʥʝ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʵʣʝʢʪʨʦʨʘʟʚʝʜʢʠ ï ʟʦʥʜʠʨʦʚʘʥʠʝʤ ʤʝʪʦʜʦʤ 

ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ (ɿʄʇʇ) ʥʝʨʝʜʢʦ ʥʘʙʣʶʜʘʶʪʩʷ ʥʝ 

ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʝ ʟʥʘʯʝʥʠʷ ʕɼʉ ï ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʤ 

ʦʩʥʦʚʘʤ ʪʝʭʥʦʣʦʛʠʠ ʤʝʪʦʜʘ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʠʥʜʠʢʘʮʠʶ ʭʦʨʦʰʦ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ [1, 2], ʥʦ ʚ ʧʝʨʝʤʝʥʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ 

ʧʦʣʷʭ ʤʝʨʟʣʳʝ ʧʦʨʦʜʳ ʧʨʦʷʚʣʷʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʚʦʡʩʪʚʘ ʢʘʢ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʠʢʦʚ, ʪʘʢ ʠ ʜʠʵʣʝʢʪʨʠʢʦʚ, ʘ ʠʭ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʦʧʠʩʳʚʘʶʪʩʷ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴʶ (ɔ) ʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ 

(Ů). [4] ʊʘʢʠʤʠ ʞʝ ʢʦʤʧʣʝʢʩʥʳʤʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʜʚʦʜʥʳʝ, ʦʩʦʙʝʥʥʦ ʩʫʙʤʘʨʠʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ [2], ʩ 

ʢʦʪʦʨʳʤʠ ʩʚʷʟʘʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʧʨʠʨʦʩʪʘ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʨʟʣʳʭ ʧʦʨʦʜ, ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʠʤ 

ʵʣʝʢʪʨʦʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʠʟ-ʟʘ ʪʝʭʥʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʣʠʯʥʳʭ 

ʤʝʪʦʜʦʚ ʵʣʝʢʪʨʦʟʦʥʜʠʨʦʚʘʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʝʤ ɿʄʇʇ ʩ 

ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʝʡ (ʈʃɿ), ʧʦʟʚʦʣʷʶʱʝʝ ʦʮʝʥʠʚʘʪʴ ʚʝʨʭʥʶʶ (ʣʴʜʠʩʪʫʶ) ʠ 

ʥʠʞʥʶʶ (ʛʣʠʥʠʩʪʫʶ) ʯʘʩʪʴ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʟʨʝʟʘ [3]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʣʦʞʝʥʥʳʤ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʙʘʟʳ 

çʤʝʨʟʣʦʪʥʦʡè ʠ ʤʦʨʩʢʦʡ ʵʣʝʢʪʨʦʨʘʟʚʝʜʢʠ ʨʘʩʩʤʦʪʨʠʤ ʦʪʨʘʞʘʪʝʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ ʠʤʧʫʣʴʩʥʦʛʦ ʧʦʣʷ ʦʪ ʧʣʘʩʪʘ ʢʦʤʧʣʝʢʩʥʦʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ, 

ʢʦʪʦʨʳʡ ʘʧʧʨʦʢʩʠʤʠʨʫʝʤ ʧʣʦʩʢʦʩʪʴʶ ʂ, ʦʙʣʘʜʘʶʱʠʡ ʢʦʤʧʣʝʢʩʥʳʤʠ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʟʜʝʩʴ K = S + iɤɼ, S = limɔl ʧʨʠ ɔŸÐ, lŸ0, ɼ 
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= limŮl ʧʨʠ ŮŸÐ, lŸ0, S ʠ ɼ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʦʜʦʣʴʥʘʷ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʣʘʩʪʦʚ, ʠʤʝʶʪ 

ʢʦʥʝʯʥʳʝ ʟʥʘʯʝʥʠʷ; l ï ʤʦʱʥʦʩʪʴ ʧʣʘʩʪʘ, ɤ ï ʯʘʩʪʦʪʘ ʚʦʟʙʫʞʜʝʥʠʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ; i ï ʤʥʠʤʘʷ ʝʜʠʥʠʮʘ) [3]. 

ʈʝʰʘʷ ʮʝʣʝʚʫʶ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʫʶ ʟʘʜʘʯʫ ʩʧʝʢʪʨʘʣʴʥʳʤ ʤʝʪʦʜʦʤ 

ʌʫʨʴʝ, ʧʨʝʜʩʪʘʚʠʤ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʚ ʩʠʩʪʝʤʝ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ 

ʢʦʦʨʜʠʥʘʪ (x, ű, z) ʚ ʥʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʤ ʠ ʠʟʫʯʘʝʤʦʤ ʚʠʜʝ: 

Ὁ ὸ  ᷿ Ὡ Ὡ ά ρ  
ˑ

ὛὬὦὸὐάὶὨάȟ (1) 

 

ʛʜʝ Ŭ = 2h+z, ʘ = 
ˑ
; ὦ ὥ ρ

ˑ
; ʄ ï ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʤʘʛʥʠʪʥʦʛʦ ʜʠʧʦʣʷ, m ï ʧʝʨʝʤʝʥʥʘʷ ʨʘʟʜʝʣʝʥʠʷ; t ï ʚʨʝʤʷ ʥʘʙʣʶʜʝʥʠʷ; 

ὐάὶ ï ʬʫʥʢʮʠʷ ɹʝʩʩʝʣʷ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ. 

ʉ ʪʦʯʥʦʩʪʴʶ ʜʦ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʤʘʣʦʩʪʠ ʧʝʨʝʤʝʥʥʦʡ çmè, ʧʦʣʝ 

ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʣʘʩʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʬʫʥʢʮʠʷʭ, ʦʯʝʥʴ ʫʜʦʙʥʦʤ ʜʣʷ ʘʥʘʣʠʟʘ. 

Ὁ ὸ  Ὡ

ˑ
Ὡ Ⱦ  (2) 

 

ʛʜʝ 6  ɻ  , 6  ɻ . 

ɿʜʝʩʴ ʧʝʨʚʦʝ ʩʣʘʛʘʝʤʦʝ ʪʦʯʥʦ ʦʧʠʩʳʚʘʝʪ ʧʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʪʦʣʴʢʦ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ S. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʦ 

ʦʮʝʥʠʚʘʪʴ ʚʢʣʘʜ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʡ ʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʯʘʩʪʝʡ ʚ ʧʝʨʝʭʦʜʥʳʡ 

ʧʨʦʮʝʩʩ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʣʘʩʪʘ. 

ʅʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʳ ʢʨʠʚʳʝ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ 

ʬʦʨʤʫʣʝ (1). 

ʈʘʩʯʝʪ ʧʦʣʷ ʧʨʠ ʧʘʨʘʤʝʪʨʘʭ: Ὀ υȠ ὄ ᴼὛ πȢρȠ ὄ ᴼὛ

πȢπυȠ ὄ ᴼὛ πȢπςυȠ ὄ ᴼὛ πȢπρςυȠ ὄ ᴼὛ πȢππφςυ. 
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ʉʦʛʣʘʩʥʦ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ (2) ʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ 

ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʧʝʨʝʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʦʠʩʭʦʜʠʪ çʟʘʨʷʜʢʘè (ʥʘʢʦʧʣʝʥʠʝ 

ʟʘʨʷʜʦʚ) ʧʣʘʩʪʘ (ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʢʦʣʝʙʘʪʝʣʴʥʳʤ ʢʦʥʪʫʨʦʤ), ʘ 

ʟʘʪʝʤ ʥʘʩʪʫʧʘʝʪ ʨʘʟʨʷʜʢʘ ï ʩʦʙʩʪʚʝʥʥʦ ʧʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʚ ʧʨʦʚʦʜʥʠʢʝ. 

ʇʝʨʚʘʷ ʯʘʩʪʴ ʧʨʦʮʝʩʩʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʦʮʝʥʠʚʘʝʪʩʷ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 

 

 
ʈʠʩ. 1. ʆʪʨʘʞʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʢʦʤʧʦʥʝʥʪʳ Ὁ ὸ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ 

ʜʠʧʦʣʷ ʦʪ ʧʣʘʩʪʘ ʢʦʤʧʣʝʢʩʥʦʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ. 

 

ɼʣʷ ʥʘʛʣʷʜʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʠ ʨʝʘʣʴʥʦʡ ʧʨʘʢʪʠʢʠ 

ʥʘ ʨʠʩ. 2 ʧʨʠʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʢʨʠʚʳʝ ʕɼʉ ʧʦʜʦʙʥʦʛʦ ʪʠʧʘ, 

ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʫʯʘʩʪʢʝ ʛʨʫʧʧʳ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʨʘʩʩʳʧʥʦʛʦ ʛʝʥʝʟʠʩʘ ʚ 

ʧʨʝʜʝʣʘʭ ʨʘʟʚʠʪʠʷ ʙʣʠʟʧʦʚʝʨʭʥʦʩʪʥʳʭ, ʧʦʢʨʦʚʥʳʭ ʘʣʤʘʟʦʚʤʝʱʘʶʱʠʭ 

ʦʪʣʦʞʝʥʠʡ ʥʝ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʪʠʧʘ. ɿʜʝʩʴ ʪʫʬʳ ʩʫʙʱʝʣʦʯʥʦʛʦ 

ʫʣʴʪʨʘʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ ʠʟʤʝʥʝʥʳ ʜʦ ʛʣʠʥʠʩʪʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ 

ʧʝʨʝʦʪʣʦʞʝʥʳ ʚ ʥʝʦʛʝʥ-ʥʠʞʥʝʯʝʪʚʝʨʪʠʯʥʳʡ ʢʦʤʧʣʝʢʩ, ʪ.ʝ. ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʲʝʢʪʫ ʩ ʢʦʤʧʣʝʢʩʥʦʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴʶ.  
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ʈʠʩ. 2. ʇʦʣʝʚʳʝ ʧʝʨʝʭʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɿʄʇʇ (ɸʧʧʘʨʘʪʫʨʘ ʎʠʢʣ-6, ʧʝʪʣʷ 

200Ĭ200 ʤʝʪʨʦʚ). 

 

ʉʦʛʣʘʩʥʦ ʵʪʦʤʫ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʣʘʩʪʘ 

ʢʦʤʧʣʝʢʩʥʦʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʧʨʠ ʨʝʰʝʥʠʠ 

ʧʦʠʩʢʦʚʳʭ ʟʘʜʘʯ ʘʣʤʘʟʦʧʨʦʛʥʦʩʪʠʢʠ. 
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ʊʝʭʥʦʣʦʛʠʯʝʩʢʠ ʠʥʪʝʛʨʘʣʴʥʳʡ ʤʝʪʦʜ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʀʄʇʇ) 

ʩʪʘʣ ʧʨʠʤʝʥʷʪʴʩʷ ʚ 70-ʝ ʛʦʜʳ ʧʨʠ ʧʦʠʩʢʘʭ ʨʫʜʥʳʭ ʠ ʥʝʬʪʷʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ [1, 2]. ʉ ʮʝʣʴʶ ʨʘʩʰʠʨʝʥʠʷ ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʛʦ 

ʩʧʦʩʦʙʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʤʦʜʝʣʴ ʤʘʛʥʠʪʥʦʛʦ 

ʧʦʪʦʢʘ ʠʤʧʫʣʴʩʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʨʠ ʧʨʦʬʠʣʠʨʦʚʘʥʠʠ 

ʥʘʢʣʦʥʥʦʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʧʨʠ ʝʝ 

ʚʦʟʙʫʞʜʝʥʠʠ ʚʝʨʪʠʢʘʣʴʥʳʤ ʤʘʛʥʠʪʥʳʤ ʜʠʧʦʣʝʤ (ʢʣʘʩʩʠʯʝʩʢʦʡ 

ʪʝʭʥʦʣʦʛʠʝʡ ʄʇʇ).  

ʀʟʚʝʩʪʥʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʜʣʷ ʧʣʦʩʢʦʩʪʠ S (ʧʨʦʜʦʣʴʥʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʛʦ ʧʣʘʩʪʘ) ʧʨʠ ʠʤʧʫʣʴʩʥʦʤ ʚʦʟʙʫʞʜʝʥʠʠ ʚʝʨʪʠʢʘʣʴʥʳʤ ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʤʘʛʥʠʪʥʳʤʠ ʜʠʧʦʣʷʤʠ ʧʨʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ 

ʠʩʪʦʯʥʠʢʦʚ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ (-z ï ʩʨʝʜʘ II) ʠ (+z ï ʩʨʝʜʘ I) [2, 4]. ɼʣʷ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʦʥʪʘʢʪʘ, ʢ ʧʣʦʩʢʦʩʪʠ S ʧʨʠʤʝʥʷʝʤ 

ʤʝʪʦʜ ʟʝʨʢʘʣʴʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ, ʨʘʟʜʝʣʷʷ ʝʝ ʥʘ ʜʚʝ ʨʘʚʥʳʝ ʟʝʨʢʘʣʴʥʦ-

ʦʪʨʘʞʝʥʥʳʝ ʧʦʣʫʧʣʦʩʢʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʩʭʝʤʝ, 

ʧʦʢʘʟʘʥʥʦʡ ʚ ʨʘʙʦʪʘʭ [3].  

ʉʢʦʥʩʪʨʫʠʨʦʚʘʥʥʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʜʝʣʴ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ ʠʥʪʝʛʨʘʣʴʥʳʭ ʤʦʜʠʬʠʢʘʮʠʡ 

ʤʝʪʦʜʘ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʳʯʠʩʣʝʥʥʳʝ ʚ ʯʘʩʪʥʦʩʪʠ, ʢ ʧʨʠʤʝʨʫ, 

ʢʦʤʧʦʥʝʥʪʘʤʠ )()( t
r

A
tʌ z

µ

µ
=j

( zA ï ʚʝʢʪʦʨ - ʧʦʪʝʥʮʠʘʣ ʤʘʛʥʠʪʥʦʛʦ ʪʠʧʘ). ɼʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʵʣʝʢʪʨʦʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʚ ʜʠʧʦʣʴʥʦʤ ʠ 

ʩʦʚʤʝʱʝʥʥʦʤ ʚʘʨʠʘʥʪʝ ʄʇʇ ʧʨʠʚʦʜʠʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ 

ʧʦʣʫʧʣʦʩʢʦʩʪʠ S:   

ɼʣʷ ʜʠʧʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ï ʵʪʦ ʧʦʣʝ ʥʘʜ ʧʣʦʩʢʦʩʪʴʶ S ʩ ʠʩʪʦʯʥʠʢʦʤ ʚ 

ʩʨʝʜʝ I ʠ ʧʦʜ ʧʣʦʩʢʦʩʪʴʶ S ʩ ʪʝʤ ʞʝ ʠʩʪʦʯʥʠʢʦʤ  

mailto:gmpirmpi@mail.ru
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ɼʣʷ ʩʦʚʤʝʱʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ï ʵʪʦ ʧʦʣʝ ʥʘʜ ʧʣʦʩʢʦʩʪʴʶ S ʩ ʠʩʪʦʯʥʠʢʦʤ 

ʚ ʩʨʝʜʝ I ʠ ʧʦʣʝ ʧʦʜ ʧʣʦʩʢʦʩʪʴʶ S ʩ ʠʩʪʦʯʥʠʢʦʤ ʚ ʩʨʝʜʝ II  
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʦʢʘ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʥʘʢʣʦʥʥʦʛʦ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʛʦ ʧʣʘʩʪʘ ʨʘʟʚʝʨʥʝʤ ʥʘ ʫʛʦʣ ʥʘʢʣʦʥʘ (Ŭ) ʚʦʦʙʨʘʞʘʝʤʫʶ 

ʟʝʤʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘ ʵʪʦʪ ʫʛʦʣ ʪʘʢ, ʯʪʦʙʳ ʧʣʦʩʢʦʩʪʴ S ʙʳʣʘ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʠ ʧʘʨʘʣʣʝʣʴʥʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʤʘʛʥʠʪʥʳʤ ʜʠʧʦʣʷʤ. ʆʧʨʝʜʝʣʠʚ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʤʘʛʥʠʪʥʳʝ ʧʦʪʦʢʠ ʚʦʟʙʫʞʜʘʝʤʳʝ ʚʝʨʪʠʢʘʣʴʥʳʤ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ 

ʚʦʟʙʫʜʠʪʝʣʷʤʠ ʧʣʦʩʢʦʩʪʠ S ʚ ʥʦʚʳʭ ʢʦʦʨʜʠʥʘʪʘʭ, ʧʨʝʦʙʨʘʟʫʝʤ ʠʭ ʜʣʷ 

ʥʘʢʣʦʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʣʘʩʪʘ, ʚʦʟʚʨʘʱʘʷʩʴ ʢ ʠʩʭʦʜʥʳʤ ʢʦʦʨʜʠʥʘʪʘʤ 

[ ]
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, Õ= 4**́10^-7 ɻʥ/ ʤ - ʤʘʛʥʠʪʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ, Mz,  

ʄʭ= 1 ï ʤʦʤʝʥʪ ʤʘʛʥʠʪʥʦʛʦ ʜʠʧʦʣʷ, S =10 ï ʧʨʦʜʦʣʴʥʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ 

ʧʣʘʩʪʘ, r, ű, z ï ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ, ʩʦʚʤʝʱʝʥʥʳʝ ʩ ʜʝʢʘʨʪʦʚʦʡ x, 

y, z, t=0.0001ʤʢʩ, Ŭ=30ę,45ę,60ę,90ę - ʫʛʦʣ ʥʘʢʣʦʥʘ ʧʦʣʫʧʣʦʩʢʦʩʪʠ S ʢ 

ʫʩʣʦʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʷ ï ʚʦʟʜʫʭ, R ï ʢʦʥʪʫʨ, ʧʨʦʥʠʟʳʚʘʝʤʳʡ 

ʤʘʛʥʠʪʥʳʤ ʧʦʪʦʢʦʤ, h ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʧʣʦʩʢʦʩʪʠ S ʜʦ ʠʩʪʦʯʥʠʢʘ ʧʦʣʷ.

 ɼʣʷ ʧʨʦʚʝʨʢʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʤʦʜʝʣʝʡ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʠʤʝʨʘ ʚ ʪʘʙʣʠʮʝ 1 ʠ ʥʘ ʨʠʩ. 1 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠʚʝʜʝʥʳ ʨʘʩʯʸʪʥʳʝ 

ʟʥʘʯʝʥʠʷ ʧʦʣʝʡ ʧʦ ʬʦʨʤʫʣʝ (5) ʠ ʛʨʘʬʠʢʠ ʵʣʝʢʪʨʦʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʘʥʘʣʠʟ 
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ʢʦʪʦʨʳʭ ʧʦʜʦʙʝʥ ʠʟʚʝʩʪʥʳʤ çʨʦʜʩʪʚʝʥʥʳʤè ʛʨʘʬʠʯʝʩʢʠʤ ʩʭʝʤʘʤ 

ʜʠʧʦʣʴʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʨʦʬʠʣʠʨʦʚʘʥʠʡ [4, 5]. 

ʊʘʙʣʠʮʘ 1  

ʈʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʪʦʢʘ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʥʘʜ ʠ ʧʦʜ ʧʣʦʩʢʦʩʪʴʶ S 

 
 

 

x t ʰ ͊ ̅ x t ʰ ͊ ̅

-9 0,0001 45 41271167 6,64E-13 -9 0,0001 30 1,3E+08 2,5E-13

-8 0,0001 45 21858428 1,12E-12 -8 0,0001 30 68129439 4,26E-13

-7 0,0001 45 10738771 2,01E-12 -7 0,0001 30 33043391 7,74E-13

-6 0,0001 45 4796506 3,9E-12 -6 0,0001 30 14514278 1,52E-12

-5 0,0001 45 1891362 8,35E-12 -5 0,0001 30 5595416 3,34E-12

-4 0,0001 45 629232,3 2,05E-11 -4 0,0001 30 1802534 8,44E-12

-3 0,0001 45 163801 6,1E-11 -3 0,0001 30 446578,4 2,63E-11

-2 0,0001 45 29044,48 2,44E-10 -2 0,0001 30 72708,73 1,14E-10

-1 0,0001 45 2607,15 1,61E-09 -1 0,0001 30 5456,997 8,85E-10

0 0,0001 45 0 0 0 0,0001 30 0 0

1 0,0001 45 901,5422 3,59E-09 1 0,0001 30 1689,267 2,18E-09

2 0,0001 45 14353,36 4,27E-10 2 0,0001 30 34390,43 2,08E-10

3 0,0001 45 96987,64 9,31E-11 3 0,0001 30 258426,4 4,1E-11

4 0,0001 45 414961,3 2,87E-11 4 0,0001 30 1172198 1,2E-11

5 0,0001 45 1339420 1,11E-11 5 0,0001 30 3925460 4,46E-12

6 0,0001 45 3572829 4,96E-12 6 0,0001 30 10738771 1,95E-12

7 0,0001 45 8306180 2,48E-12 7 0,0001 30 25429107 9,61E-13

8 0,0001 45 17407077 1,35E-12 8 0,0001 30 54041663 5,16E-13

9 0,0001 45 33638690 7,85E-13 9 0,0001 30 1,06E+08 2,97E-13
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ʈʠʩ. 1. ɻʨʘʬʠʢʠ ʠʤʧʫʣʴʩʥʦʛʦ ʧʦʪʦʢʘ ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ ʌű ʧʨʠ 

ʧʨʦʬʠʣʠʨʦʚʘʥʠʠ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʛʦ ʧʣʘʩʪʘ S, ʟʘʣʝʛʘʶʱʝʛʦ ʧʦʜ ʫʛʣʦʤ Ŭ 
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1. ʂʘʤʝʥʝʮʢʠʡ ʌ.ʄ., ɺʘʢʫʣʴʩʢʠʡ ɸ.ɸ., ɼʨʘʙʠʯ ʇ.ʇ., ʊʠʤʦʬʝʝʚ ɺ.ʄ. 
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ʂ ʧʦʩʣʝʜʥʠʤ ʦʪʥʦʩʠʪʩʷ ʥʝʫʩʪʘʥʦʚʠʚʰʝʝʩʷ ʧʦʣʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʠ 

ʥʘʢʣʦʥʥʦʛʦ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʛʦ ʧʣʘʩʪʘ ʠ ʝʝ ʠʥʪʝʛʨʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʧʨʠ ʝʛʦ ʚʦʟʙʫʞʜʝʥʠʠ ʚʝʨʪʠʢʘʣʴʥʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʜʠʧʦʣʝʤ [2, 3]. ɺ 

ʢʘʯʝʩʪʚʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʣʘʩʪʘ ʧʨʠʤʝʤ ʠʟʚʝʩʪʥʫʶ ʤʦʜʝʣʴ, ʧʦʣʫʧʣʦʩʢʦʩʪʴ S, 

ʧʦʣʫʯʝʥʥʫʶ ʤʝʪʦʜʦʤ ʟʝʨʢʘʣʴʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠʟ ʨʝʰʝʥʠʡ 

ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʟʘʜʘʯ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʧʣʦʩʢʦʩʪʝʡ S, 

ʚʦʟʙʫʞʜʘʝʤʳʭ ʚʝʨʪʠʢʘʣʴʥʳʤ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʜʠʧʦʣʷʤʠ 

[4].  

ʇʨʠʚʦʜʠʤ ʚʝʨʪʠʢʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠʥʪʝʛʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʧʦʣʷ (ʌz) ʜʣʷ ʪʝʭʥʦʣʦʛʠʡ ʩʦʚʤʝʱʝʥʥʦʛʦ ʠ ʜʠʧʦʣʴʥʦʛʦ 

ʚʘʨʠʘʥʪʘ, ʧʦ ʢʦʪʦʨʳʤ ʨʘʩʩʯʠʪʘʥʳ ʠʩʢʦʤʳʝ ʟʥʘʯʝʥʠʷ ʧʦʣʷ ʠ ʧʦʩʪʨʦʝʥʳ 

ʛʨʘʬʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ (ʨʠʩ. 1, 2, 3) (ʪʘʙʣ. 1). 

 

 
ʈʠʩ. 1. ɻʨʘʬʠʢ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʜʠʧʦʣʷ ʚ ʩʦʚʤʝʱʝʥʥʦʤ ʚʘʨʠʘʥʪʝ 

 
ʈʠʩ. 2. ɻʨʘʬʠʢ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʜʠʧʦʣʷ ʚ ʜʠʧʦʣʴʥʦʤ ʚʘʨʠʘʥʪʝ 
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ʈʠʩ. 3. ɻʨʘʬʠʢ ʘʥʦʤʘʣʠʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʜʠʧʦʣʷ ʥʘʜ ʤʦʜʝʣʴʶ 

ʥʘʢʣʦʥʥʦʛʦ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʛʦ ʧʣʘʩʪʘ [1] 

 

ɼʣʷ ʩʦʚʤʝʱʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ï ʵʪʦ ʧʦʣʝ ʥʘʜ ʧʣʦʩʢʦʩʪʴʶ S ʩ ʠʩʪʦʯʥʠʢʦʤ 

ʚ ʩʨʝʜʝ I ʠ ʧʦʣʝ ʧʦʜ ʧʣʦʩʢʦʩʪʴʶ S ʩ ʠʩʪʦʯʥʠʢʦʤ ʚ ʩʨʝʜʝ II .  

2/522

22

1
)(

2

2
)(

rm

mr
R

Jdz
tʌI

z
+

-
-=
p

m
2/522

22

2
)(

2

2
)(

rm

mr
R

Jdz
tʌII

z
+

-
=
p

m

 

zh
S

t
m ++= 2

2
     ʛʜʝ

m  
ɼʣʷ ʜʠʧʦʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ï ʵʪʦ ʧʦʣʝ ʥʘʜ ʧʣʦʩʢʦʩʪʴʶ S ʩ ʠʩʪʦʯʥʠʢʦʤ ʚ 

ʩʨʝʜʝ I ʠ ʧʦʜ ʧʣʦʩʢʦʩʪʴʶ S ʩ ʪʝʤ ʞʝ ʠʩʪʦʯʥʠʢʦʤ  

2/522

1

2

1

2

1
)(

2

2
)(

rm

mr
R

Jdz
tʌI

z
+

-
-=
p

m
2/522

2

2

2

2

2
)(

2

2
)(

rm

mr
R

Jdz
tʌI

z
+

-
-=
p

m

 
ʛʜʝ           

,2
2

1 zh
S

t
m ++=

m
z

S

t
m -=

m

2
2

 

 

ɼʣʷ ʥʘʢʣʦʥʥʦʛʦ ʧʣʘʩʪʘ  

)cos(sin
)(

2
2cos

2
)sin(cos

)(

2

2
)(

2/522

2

2/522

22

aapa
p

aa
p

m
+

+

-
-+

+

-
=

**

rm

mr
R

rS

dʭJ

rm

mr
R

dzJ
tʌz

aa
m

coscos2
2

       ʛʜʝ zh
S

t
m ++=

 J*dz= 1 ï ʤʦʤʝʥʪ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʜʠʧʦʣʷ ʧʨʠ 

ʵʣʝʢʪʨʦʧʨʦʬʠʣʠʨʦʚʘʥʠʠ ʥʘʢʣʦʥʥʦʛʦ ʧʣʘʩʪʘ, J*dʭ= 1 ï ʤʦʤʝʥʪ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʜʠʧʦʣʷʧʨʠ ʵʣʝʢʪʨʦʧʨʦʬʠʣʠʨʦʚʘʥʠʠ 

ʥʘʢʣʦʥʥʦʛʦ ʧʣʘʩʪʘ, Õ= 4ˊȚ10-7 ɻʥ/ ʤ - ʤʘʛʥʠʪʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ, Jdz = 1 ï 
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ʤʦʤʝʥʪ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʜʠʧʦʣʷ, S= 50 ï ʧʨʦʜʦʣʴʥʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ ʧʣʘʩʪʘ, r, 

ű, z ï ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ, ʩʦʚʤʝʱʝʥʥʳʝ ʩ ʜʝʢʘʨʪʦʚʦʡ x, y, z , 

t=0.0001ʤʢʩ, R ï ʢʦʥʪʫʨ, ʧʨʦʥʠʟʳʚʘʝʤʳʡ ʤʘʛʥʠʪʥʳʤ ʧʦʪʦʢʦʤ, h ï 

ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʧʣʦʩʢʦʩʪʠ S ʜʦ ʠʩʪʦʯʥʠʢʘ ʧʦʣʷ.  

ʊʘʙʣʠʮʘ 1  

ʈʘʩʯʝʪʳ ʠʤʧʫʣʴʩʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ 

ʩʦʚʤʝʱʝʥʥʦʤ (ʣʝʚʘʷ ʢʦʣʦʥʢʘ) ʠ ʜʠʧʦʣʴʥʦʤ (ʧʨʘʚʘʷ ʢʦʣʦʥʢʘ) ʚʘʨʠʘʥʪʝ 

 
 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʧʦʜʦʙʥʳʤ 

çʨʦʜʩʪʚʝʥʥʳʤè ʪʝʭʥʦʣʦʛʠʷʤ ʜʠʧʦʣʴʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʧʨʦʬʠʣʠʨʦʚʘʥʠʷʤ [1].  
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ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ. ʃʝʥʠʥʛʨʘʜ, ʅʝʜʨʘ, 1975 ï 224ʩ. 

2. ʂʘʤʝʥʝʮʢʠʡ ʌ.ʄ., ɺʘʢʫʣʴʩʢʠʡ ɸ.ɸ., ɼʨʘʙʠʯ ʇ.ʇ., ʊʠʤʦʬʝʝʚ ɺ.ʄ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʝʨʝʭʦʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʠʤʧʫʣʴʩʥʦʡ ʠʥʜʫʢʮʠʦʥʥʦʡ 

ʵʣʝʢʪʨʦʨʘʟʚʝʜʢʝ. ʃʴʚʦʚ: ʀʟʜ. ʌʄʀ ɸʅ ʉʉʉʈ, 1985, 56ʩ. (ʇʨʝʧʨʠʥʪ ˉ88)  

3. ʄʦʛʠʣʘʪʦʚ ɺ.ʉ. ʅʝʩʪʘʮʠʦʥʘʨʥʦʝ ʧʦʣʝ ʢʨʫʛʦʚʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʜʠʧʦʣʷ ʚ 

ʦʜʥʦʨʦʜʥʦʡ ʩʨʝʜʝ // ɻʝʦʣʦʛʠʷ ʠ ʛʝʦʬʠʟʠʢʘ, 1997, ʪ.38. ˉ11. ï ʉ. 1849-1855. 

4. ʅʠʤ ʖ.ɸ., ʈʦʤʘʥʦʚʘ ʃ.ʇ., ʀʣʣʘʨʠʦʥʦʚʘ ʄ.ɻ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʯʠʩʣʝʥʥʦʝ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʧʦʣʷ ʢʨʫʪʦʧʘʜʘʶʱʝʛʦ ʪʦʥʢʦʛʦ ʧʨʦʚʦʜʷʱʝʛʦ ʧʣʘʩʪʘ. ʈʘʟʚʝʜʢʘ ʠ ʦʭʨʘʥʘ ʥʝʜʨ. 2015 - 

ˉ11 ï ʉ. 22-27. 

x t S m ̅Ȋ

-9 0,0001 50 30,185 2,885E-19

-8 0,0001 50 27,185 6,656E-19

-7 0,0001 50 24,185 1,693E-18

-6 0,0001 50 21,185 4,87E-18

-5 0,0001 50 18,185 1,645E-17

-4 0,0001 50 15,185 6,909E-17

-3 0,0001 50 12,185 3,967E-16

-2 0,0001 50 9,1847 3,701E-15

-1 0,0001 50 6,1847 8,104E-14

0 0,0001 50 0 0

1 0,0001 50 6,1847 8,104E-14

2 0,0001 50 9,1847 3,701E-15

3 0,0001 50 12,185 3,967E-16

4 0,0001 50 15,185 6,909E-17

5 0,0001 50 18,185 1,645E-17

6 0,0001 50 21,185 4,87E-18

7 0,0001 50 24,185 1,693E-18

8 0,0001 50 27,185 6,656E-19

9 0,0001 50 30,185 2,885E-19

x t S m ̅Ȋ

-17 0,0001 50 -13,8153 -1,5E-16

-15 0,0001 50 -11,8153 -5,1E-16

-13 0,0001 50 -9,81529 -2,2E-15

-11 0,0001 50 -7,81529 -1,3E-14

-9 0,0001 50 -5,81529 -1,3E-13

-7 0,0001 50 -3,81529 -3,1E-12

-5 0,0001 50 -1,81529 -3,8E-10

-3 0,0001 50 0,184713 7,88E-08

-1 0,0001 50 2,184713 -1,3E-10

1 0,0001 50 2,184713 -1,3E-10

3 0,0001 50 0,184713 7,88E-08

5 0,0001 50 -1,81529 -3,8E-10

7 0,0001 50 -3,81529 -3,1E-12

9 0,0001 50 -5,81529 -1,3E-13

11 0,0001 50 -7,81529 -1,3E-14

13 0,0001 50 -9,81529 -2,2E-15

15 0,0001 50 -11,8153 -5,1E-16

17 0,0001 50 -13,8153 -1,5E-16
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ɸʅɸɹɸʈʉʂʆʁ ɸʅʊɽʂʃʀɿʓ 

 

ʇʘʚʣʦʚʘ ʂ.ɸ. 

ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʥʝʬʪʠ ʠ ʛʘʟʘ ʉʆ ʈɸʅ, ʛ. ʗʢʫʪʩʢ, 

pavlova_kapitolina@mail.ru 

 

ɸʥʘʙʘʨʩʢʘʷ ʘʥʪʝʢʣʠʟʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʨʫʧʥʝʡʰʫʶ ʥʘʜʧʦʨʷʜʢʦʚʫʶ 

ʩʪʨʫʢʪʫʨʫ ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 760 000 ʢʤ2 [1]. ʉʦʚʨʝʤʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʘʥʪʝʢʣʠʟʳ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʣʦʞʥʦʛʦ ʠ 

ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʣʠ ʥʝʦʜʥʦʢʨʘʪʥʳʝ 

ʧʝʨʝʩʪʨʦʡʢʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʣʘʥʘ.  

ʆʩʥʦʚʦʡ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʢʘʨʪ ʠ ʢʘʨʪ ʤʦʱʥʦʩʪʝʡ ʷʚʣʷʣʠʩʴ 

ʦʪʯʝʪʥʳʝ ʠ ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʛʣʫʙʦʢʦʛʦ ʙʫʨʝʥʠʷ ʇɻʆ 

çʃʝʥʘʥʝʬʪʝʛʘʟʛʝʦʣʦʛʠʷè, ʜʘʥʥʳʝ ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʄʆɻʊ-2D 

ʆɸʆ çʗʢʫʪʩʢʛʝʦʬʠʟʠʢʘè ʠ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɺʅʀɻʈʀ, 

ʀɻ ʗʌ ʉʆ ʈɸʅ ʉʉʉʈ, ʉʅʀʀɻɻʠʄʉ, ʀʅɻɻ ʠʤ. ɸ.ɸ. ʊʨʦʬʠʤʫʢʘ.  

ʇʦʨʦʜʳ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʚ ʧʨʝʜʝʣʘʭ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ɸʥʘʙʘʨʩʢʦʡ ʘʥʪʝʢʣʠʟʳ ʠʟʫʯʝʥʳ ʦʯʝʥʴ ʩʣʘʙʦ. ʆʥʠ ʚʳʭʦʜʷʪ ʥʘ ʜʥʝʚʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʥʘ ɸʥʘʙʘʨʩʢʦʤ ʤʘʩʩʠʚʝ ʠ ʆʣʝʥʝʢʩʢʦʤ ʧʦʜʥʷʪʠʠ. ʀʥʬʦʨʤʘʮʠʶ 

ʦ ʩʪʨʦʝʥʠʠ ʘʨʭʝʡʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʚ ʟʘʢʨʳʪʦʡ ʯʘʩʪʠ ʧʣʘʪʬʦʨʤʳ ʜʘʶʪ 

ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʦʙʫʨʝʥʥʳʝ ʛʣʫʙʦʢʠʝ ʩʢʚʘʞʠʥʳ, 

ʚʩʢʨʳʚʰʠʝ ʬʫʥʜʘʤʝʥʪ ʥʘ ʶʞʥʦʤ ʩʢʣʦʥʝ ɸʥʘʙʘʨʩʢʦʡ ʘʥʪʝʢʣʠʟʳ. 

ʇʦʚʝʨʭʥʦʩʪʴ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʦʪ ɸʥʘʙʘʨʩʢʦʛʦ ʤʘʩʩʠʚʘ ʜʦ 

ʉʦʣʦʦʣʠʡʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʧʦʛʨʫʞʘʝʪʩʷ ʜʦ ʦʪʤʝʪʢʠ -4,6 ʢʤ.  

ɺ ʩʪʨʦʝʥʠʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ɸʥʘʙʘʨʩʢʦʡ ʘʥʪʝʢʣʠʟʳ ʧʨʠʥʠʤʘʶʪ 

ʫʯʘʩʪʠʝ ʨʠʬʝʡʩʢʠʝ, ʚʝʥʜʩʢʠʝ ʠ ʢʝʤʙʨʠʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ. ʇʦʨʦʜʳ ʩʨʝʜʥʝʛʦ 

ʧʘʣʝʦʟʦʷ ʠ ʤʝʟʦʟʦʷ ʨʘʟʚʠʪʳ ʬʨʘʛʤʝʥʪʘʨʥʦ ʧʦ ʚʦʩʪʦʯʥʦʡ ʠ ʩʝʚʝʨʥʦʡ ʝʸ 

ʧʝʨʠʬʝʨʠʠ, ʠʤʝʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʤʦʱʥʦʩʪʴ ʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʩʪʨʫʢʪʫʨʫ ʘʥʪʝʢʣʠʟʳ ʥʝ ʦʢʘʟʳʚʘʶʪ. ʉʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ 

ʠʟʤʝʥʷʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ - ʦʪ ʥʫʣʷ ʚ ʤʝʩʪʘʭ ʚʳʭʦʜʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʬʫʥʜʘʤʝʥʪʘ ʜʦ 4 ʢʤ ʠ ʙʦʣʝʝ ʚ ʥʘʠʙʦʣʝʝ ʧʦʛʨʫʞʝʥʥʳʭ ʯʘʩʪʷʭ ʘʥʪʝʢʣʠʟʳ. 

ɺ ʦʩʘʜʦʯʥʦʤ ʯʝʭʣʝ ɸʥʘʙʘʨʩʢʦʡ ʘʥʪʝʢʣʠʟʳ ʚʳʜʝʣʷʝʪʩʷ ʠ ʧʦʯʪʠ 

ʧʦʚʩʝʤʝʩʪʥʦ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʜʚʘ ʩʪʨʫʢʪʫʨʥʳʭ ʷʨʫʩʘ ï ʨʠʬʝʡʩʢʠʡ 

(ʙʘʡʢʘʣʴʩʢʠʡ) ʠ ʚʝʥʜ-ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʡ (ʢʘʣʝʜʦʥʩʢʠʡ). ʂʘʞʜʳʡ 

ʩʪʨʫʢʪʫʨʥʳʡ ʷʨʫʩ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʠʤ ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʧʣʘʥʦʤ ʠ 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʦʩʪʘʚʘ ʩʣʘʛʘʶʱʠʭ ʦʪʣʦʞʝʥʠʡ.  
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ʈʠʩ. 1. ʉʭʝʤʳ ʤʦʱʥʦʩʪʝʡ ʨʠʬʝʡʩʢʠʭ (ɸ) ʠ ʚʝʥʜ-ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ɸʥʘʙʘʨʩʢʦʡ ʘʥʪʝʢʣʠʟʳ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ. 

1 ï ʠʟʦʧʘʭʠʪʳ ʨʠʬʝʷ; 2 ï ʦʙʣʘʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ ʦʪʣʦʞʝʥʠʡ ʨʠʬʝʷ; 3 ï 

ʠʟʦʧʘʭʠʪʳ ʚʝʥʜ-ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ; 4 ï ʦʙʣʘʩʪʠ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʪʩʫʪʩʪʚʠʷ ʚʝʥʜ-ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ; 5 ï ʛʨʘʥʠʮʳ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʢʣʘʜʯʘʪʳʭ ʦʙʣʘʩʪʝʡ. 

 

ʈʠʬʝʡʩʢʠʡ (ʙʘʡʢʘʣʴʩʢʠʡ) ʩʪʨʫʢʪʫʨʥʳʡ ʷʨʫʩ. ʆʪʣʦʞʝʥʠʷ ʨʠʬʝʷ ʥʘ 

ɸʥʘʙʘʨʩʢʦʡ ʘʥʪʝʢʣʠʟʝ ʨʘʟʚʠʪʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʝʝ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ. ʆʥʠ 

ʩ ʫʛʣʦʚʳʤ ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʥʝʩʦʛʣʘʩʠʝʤ ʟʘʣʝʛʘʶʪ ʥʘ ʨʘʟʤʳʪʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʬʫʥʜʘʤʝʥʪʘ ʠ ʚʩʢʨʳʪʳ ɹʫʨʩʢʦʡ 3410, ʍʘʩʪʘʭʩʢʦʡ 930 

ʩʢʚʘʞʠʥʘʤʠ ʚ ʃʝʥʦ-ɸʥʘʙʘʨʩʢʦʤ ʧʨʦʛʠʙʝ ʠ ʉʨʝʜʥʝ-ʄʘʨʭʠʥʩʢʦʡ ʩʢʚʘʞʠʥʦʡ 

2250 ʥʘ ʉʶʛʜʞʝʨʩʢʦʡ ʩʝʜʣʦʚʠʥʝ. ʈʠʬʝʡ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʥʝ ʚʩʢʨʳʪ ʠ ʥʝ 

ʠʩʩʣʝʜʦʚʘʥ. ɽʛʦ ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʡ ʨʘʟʨʝʟ ʠʟʚʝʩʪʝʥ ʥʘ ʆʣʝʥʝʢʩʢʦʤ ʧʦʜʥʷʪʠʠ: 

ʩʳʛʳʥʘʭʪʘʭʩʢʘʷ, ʢʶʪʶʥʛʜʠʥʩʢʘʷ, ʘʨʳʤʘʩʩʢʘʷ, ʜʝʙʝʥʛʜʠʥʩʢʘʷ ʠ ʭʘʡʧʘʭʩʢʘʷ 

ʩʚʠʪʳ. ʉʚʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʨʙʦʥʘʪʥʳʤʠ, ʪʝʨʨʠʛʝʥʥʳʤʠ ʠ 

ʚʫʣʢʘʥʦʛʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʩʪʨʫʢʪʫʨʥʳʡ ʧʣʘʥ ʨʠʬʝʡʩʢʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʷʨʫʩʘ ʧʦ 

ʦʪʨʘʞʘʶʱʝʤʫ ʛʦʨʠʟʦʥʪʫ ʈ1, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʧʦʜʦʰʚʝ ʢʶʪʶʥʛʜʠʥʩʢʦʡ 

ʩʚʠʪʳ ʥʠʞʥʝʛʦ ʨʠʬʝʷ, ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʧʣʦʱʘʜʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʪʣʦʞʝʥʠʷ 

ʨʠʬʝʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʅʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ɸʥʘʙʘʨʩʢʦʡ 

ʘʥʪʝʢʣʠʟʳ ʦʪʣʦʞʝʥʠʷ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ ʦʪʩʫʪʩʪʚʫʶʪ. ʉʚʦʝʦʙʨʘʟʥʘʷ ʟʦʥʘ 

ʚʳʢʣʠʥʠʚʘʥʠʷ ʧʦʨʦʜ ʨʠʬʝʷ ʚʳʜʝʣʷʝʪʩʷ ʚ ʟʦʥʝ ʩʦʯʣʝʥʝʥʠʷ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ 
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ʘʥʪʝʢʣʠʟʳ ʩ ʶʞʥʳʤ ʙʦʨʪʦʤ ʃʝʥʦ-ɸʥʘʙʘʨʩʢʦʛʦ ʧʨʦʛʠʙʘ. ʆʪʩʫʪʩʪʚʠʝ 

ʨʠʬʝʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʧʦʜʥʷʪʠʷʭ, ʧʨʠʤʳʢʘʶʱʠʭ ʢ ʬʨʦʥʪʫ ɺʝʨʭʦʷʥʩʢʦʛʦ 

ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʦʛʦ ʧʦʷʩʘ, ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʟʤʳʚʦʤ ʠʭ ʚ ʜʝʚʦʥʩʢʦʝ ʚʨʝʤʷ 

[5].  

ɹʘʡʢʘʣʴʩʢʠʡ ʷʨʫʩ ʧʦ ʩʚʦʝʤʫ ʦʙʲʝʤʫ ʨʝʟʢʦ ʧʨʝʦʙʣʘʜʘʝʪ ʚ ʨʘʟʨʝʟʝ 

ʉʫʭʘʥʩʢʦʡ ʚʧʘʜʠʥʳ. ɿʜʝʩʴ ʦʪʯʝʪʣʠʚʦ ʚʳʜʝʣʷʝʪʩʷ ʟʦʥʘʣʴʥʦʩʪʴ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʥʘʣʠʯʠʠ ʧʦʣʦʛʦʛʦ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ 

ʙʦʨʪʘ ʠ ʫʟʢʦʛʦ ʢʨʫʪʦʛʦ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʟʘʤʳʢʘʥʠʷ ʫʢʘʟʘʥʥʦʡ ʜʝʧʨʝʩʩʠʠ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʧʦʜʦʰʚʳ ʨʠʬʝʷ ʜʦ 4600 ʤ ʧʨʠʫʨʦʯʝʥʘ ʚ 

ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʉʫʭʘʥʩʢʦʡ ʚʧʘʜʠʥʳ.  

ɸʥʘʣʠʟ ʤʦʱʥʦʩʪʝʡ ʨʠʬʝʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʧʨʝʜʝʣʘʭ 

ɸʥʘʙʘʨʩʢʦʡ ʘʥʪʝʢʣʠʟʳ ʦʪʣʦʞʝʥʠʷ ʨʠʬʝʷ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʦʪʜʝʣʴʥʳʭ, ʥʘʠʙʦʣʝʝ ʧʨʦʛʥʫʪʳʭ ʫʯʘʩʪʢʘʭ (ʨʠʩ. 1ɸ). ʀʩʩʣʝʜʦʚʘʥʥʘʷ ʯʘʩʪʴ 

ʨʠʬʝʡʩʢʦʛʦ ʨʘʟʨʝʟʘ, ʟʘʢʣʶʯʝʥʥʘʷ ʤʝʞʜʫ ʦʪʨʘʞʘʶʱʠʤʠ ʛʦʨʠʟʦʥʪʘʤʠ ʂɺ 

(ɺʈ1) ʠ ʈ1, ʜʦʩʪʠʛʘʝʪ ʤʦʱʥʦʩʪʠ 3,8 ʢʤ. 

ɺʝʥʜ-ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʡ (ʢʘʣʝʜʦʥʩʢʠʡ) ʩʪʨʫʢʪʫʨʥʳʡ ʷʨʫʩ. ʇʦʯʪʠ 

ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʟʚʠʪʳʝ ʦʪʣʦʞʝʥʠʷ ʚʝʥʜ-ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʷʨʫʩʘ ʚ ʧʨʝʜʝʣʘʭ ɸʥʘʙʘʨʩʢʦʡ ʘʥʪʝʢʣʠʟʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ 

ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʛʣʘʚʥʳʝ ʯʝʨʪʳ ʩʪʨʦʝʥʠʷ 

ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ.  

ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʘʨʙʦʥʘʪʥʳʝ ʚʝʥʜ-ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʚ 

ʧʨʦʰʣʦʤ ʧʝʨʝʢʨʳʚʘʣʠ ʧʦʯʪʠ ʚʩʶ ʧʣʦʱʘʜʴ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʆʪʩʫʪʩʪʚʠʝ ʠʭ ʥʘ ɸʥʘʙʘʨʩʢʦʤ ʤʘʩʩʠʚʝ ʠ ʉʘʧʧʳʡʩʢʦʤ ʧʦʜʥʷʪʠʠ 

ʦʙʫʩʣʦʚʣʝʥʦ, ʦʯʝʚʠʜʥʦ, ʧʦʩʣʝʜʫʶʱʠʤ ʨʘʟʤʳʚʦʤ.  

ʉʪʨʫʢʪʫʨʥʳʡ ʧʣʘʥ ʢʘʣʝʜʦʥʩʢʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʷʨʫʩʘ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʠʤʝʝʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʦʝ ʩʪʨʦʝʥʠʝ. ɺ ʨʘʤʢʘʭ ʰʠʨʦʢʦʛʦ ʠ 

ʧʦʣʥʦʛʦ ʦʩʘʜʦʯʥʦʛʦ ʙʘʩʩʝʡʥʘ ʨʘʟʚʠʪʳ ʚ ʦʩʥʦʚʥʦʤ ʦʪʣʦʞʝʥʠʷ ʚʝʥʜʘ ʠ 

ʢʝʤʙʨʠʷ. ʇʦʨʦʜʳ ʦʨʜʦʚʠʢʘ ʠ ʩʠʣʫʨʘ ʚʩʪʨʝʯʘʶʪʩʷ ʬʨʘʛʤʝʥʪʘʨʥʦ. ʉʝʚʝʨʥʘʷ 

ʯʘʩʪʴ ʘʥʪʝʢʣʠʟʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʦʪʣʦʞʝʥʠʷʤʠ ʤʦʱʥʦʩʪʴʶ ʜʦ 1000 ʤ, 

ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʠʧʦʜʥʷʪʦʡ ʦʙʣʘʩʪʴʶ. ʈʷʜʦʤ ʦʙʦʩʦʙʣʷʝʪʩʷ ʦʙʣʘʩʪʴ 

ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʘʤʧʣʠʪʫʜʦʡ ʜʦ 400 ʤ, ʮʝʥʪʨ ʧʨʦʛʠʙʘʥʠʷ ʩʤʝʱʝʥ ʢ 

ɸʥʘʙʘʨʩʢʦʤʫ ʤʘʩʩʠʚʫ. ɸʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ ʆɻ ʂɺ (ɺʈ1) ʟʜʝʩʴ ʜʦʩʪʠʛʘʶʪ 

ʟʥʘʯʝʥʠʡ - 1180 ʤ. ɺ ʶʞʥʦʤ, ʶʛʦ-ʟʘʧʘʜʥʦʤ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʛʨʫʞʝʥʠʝ ʠ ʫʚʝʣʠʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʚʝʥʜ-ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ʜʦ 5000 ʤ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ ʧʣʘʥʦʚ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ, ʨʠʬʝʡʩʢʦʛʦ ʠ ʚʝʥʜ-ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ 

ʷʨʫʩʦʚ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦʚʠʪʴ ʭʘʨʘʢʪʝʨ ʩʦʦʪʥʦʰʝʥʠʷ ʠʭ ʤʝʞʜʫ ʩʦʙʦʡ ʠ 
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ʥʘʤʝʪʠʪʴ ʟʦʥʳ ʚʳʢʣʠʥʠʚʘʥʠʷ, ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʚ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʤ 

ʦʪʥʦʰʝʥʠʠ.  
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ʈɽʂʆʅʉʊʈʋʂʎʀʗ ʀʉʊʆʏʅʀʂʆɺ ʉʅʆʉɸ ʉʈɽɼʅɽ- 

ɺɽʈʍʅɽʇɸʃɽʆɿʆʁʉʂʀʍ ʆʉɸɼʆʏʅʓʍ ʇʆʈʆɼ ʖɾʅʆʁ 
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ʇʨʠʢʦʣʳʤʩʢʠʡ ʪʝʨʨʝʡʥ (ʇʊ) ʂʦʣʳʤʦ-ʆʤʦʣʦʥʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ 

(ʂʆʄ) (ʚʦʩʪʦʢ ɺʝʨʭʦʷʥʦ-ʂʦʣʳʤʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ ï ɺʂʉʆ) 

ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʚ ʜʦʣʛʦʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ 475 ʢʤ ʧʨʠ ʰʠʨʠʥʝ 125 ʢʤ. 

ʅʘʠʙʦʣʝʝ ʜʨʝʚʥʠʝ ʧʦʨʦʜʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʧʨʦʪʝʨʦʟʦʡʩʢʠʤʠ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʩʣʘʥʮʘʤʠ, ʚʩʢʨʳʚʘʶʪʩʷ ʚ ʝʛʦ ʦʩʝʚʦʡ ʟʦʥʝ. ʅʘ ʶʛʝ 

ʪʝʨʨʝʡʥʘ ʨʠʬʝʡʩʢʠʝ ʪʦʣʱʠ ʩʣʦʞʝʥʳ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ ʠ 

ʚʫʣʢʘʥʦʛʝʥʥʦ-ʪʝʨʨʠʛʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ɺʝʥʜʩʢʠʝ ʦʪʣʦʞʝʥʠʷ, 
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ʟʘʣʝʛʘʶʱʠʝ ʥʝʩʦʛʣʘʩʥʦ ʥʘ ʨʘʟʥʳʭ ʛʦʨʠʟʦʥʪʘʭ ʨʠʬʝʷ, ʢʘʢ ʠ ʧʝʨʝʢʨʳʚʘʶʱʠʝ 

ʠʭ ʩʦʛʣʘʩʥʦ ʧʦʨʦʜʳ ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʩʯʘʥʠʢʘʤʠ, 

ʘʣʝʚʨʦʣʠʪʘʤʠ, ʜʦʣʦʤʠʪʘʤʠ ʠ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ. ʈʘʥʥʝʦʨʜʦʚʠʢʩʢʠʝ 

ʦʪʣʦʞʝʥʠʷ ʚʩʢʨʳʚʘʶʪʩʷ ʥʘ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ ʇʊ ʠ ʩʣʦʞʝʥʳ ʤʦʱʥʦʡ 

ʢʘʨʙʦʥʘʪʥʦʡ ʪʦʣʱʝʡ ʩ ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ ʚ ʦʩʥʦʚʘʥʠʠ. 

ɼʝʚʦʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʥʘ ʶʛʝ ʪʝʨʨʝʡʥʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʟʚʝʩʪʥʷʢʘʤʠ, 

ʜʦʣʦʤʠʪʘʤʠ, ʠʟʚʝʩʪʢʦʚʠʩʪʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ, ʤʝʨʛʝʣʷʤʠ ʠ ʪʫʬʘʤʠ. ʆʥʠ 

ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʢʘʤʝʥʥʦʫʛʦʣʴʥʦ-ʧʝʨʤʩʢʦʡ ʪʦʣʱʝʡ ʚʫʣʢʘʥʦʛʝʥʥʦ-

ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʦʛʦ ʩʦʩʪʘʚʘ [8]. ʅʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʪʝʨʨʝʡʥʘ 

ʚʩʢʨʳʚʘʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʪʝʨʨʠʛʝʥʥʳʝ ʧʦʨʦʜʳ ʪʨʠʘʩʘïʩʨʝʜʥʝʡ ʶʨʳ. 

ɺʳʰʝ ʥʝʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʶʪ ʧʦʟʜʥʝʶʨʩʢʠʝ ʚʫʣʢʘʥʠʪʳ ʋʷʥʜʠʥʦ-

ʗʩʘʯʥʝʥʩʢʦʡ ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʜʫʛʠ ʠ ʨʘʥʥʝʤʝʣʦʚʳʝ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ 

ʧʦʨʦʜʳ ʆʤʩʫʢʯʘʥʩʢʦʛʦ ʧʨʦʛʠʙʘ ʆʭʦʪʩʢʦ-ʏʫʢʦʪʩʢʦʛʦ ʚʫʣʢʘʥʦ-

ʧʣʫʪʦʥʠʯʝʩʢʦʛʦ ʧʦʷʩʘ. ʇʦʨʦʜʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʥʪʝʥʩʠʚʥʦ ʜʝʬʦʨʤʠʨʦʚʘʥʳ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʨʘʡʥʝ ʧʣʦʭʘʷ ʦʙʥʘʞʝʥʥʦʩʪʴ ʧʦʨʦʜ ʇʊ ʠ 

ʩʣʦʞʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʜʦʩʪʦʚʝʨʥʦ ʫʩʪʘʥʦʚʠʪʴ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʢʦʥʪʘʢʪʳ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʪʦʣʱ. 

ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ 2017 ʛʦʜʘ ʥʘ ʶʛʝ ʇʊ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 

ʰʝʩʪʴ ʦʙʨʘʟʮʦʚ ʧʝʩʯʘʥʠʢʦʚ ʠʟ ʜʝʚʦʥ-ʥʠʞʝʧʝʨʤʩʢʠʭ ʪʦʣʱ (ʩʦʛʣʘʩʥʦ [11]), 

ʠʟʚʣʝʯʝʥʘ ʪʷʞʝʣʘʷ ʬʨʘʢʮʠʷ ʠ ʧʨʦʚʝʜʝʥʦ UïPb-ʜʘʪʠʨʦʚʘʥʠʝ (LAïICPïMS) 

ʦʙʣʦʤʦʯʥʳʭ ʮʠʨʢʦʥʦʚ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʮʝʥʪʨʝ ʋʥʠʚʝʨʩʠʪʝʪʘ ʰʪʘʪʘ ʊʝʭʘʩ 

(ʛ. ʆʩʪʠʥ, ʉʐɸ).  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʠʥʪʝʨʧʨʝʪʘʮʠʷ: 

1. ɺ ʜʚʫʭ ʦʙʨʘʟʮʘʭ ʩʨʝʜʥʝ- ʠ ʚʝʨʭʥʝʜʝʚʦʥʩʢʠʭ ʧʝʩʯʘʥʠʢʦʚ ʚʦʟʨʘʩʪʥʳʝ 

ʩʧʝʢʪʨʳ ʮʠʨʢʦʥʦʚ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʭʦʜʩʪʚʦ (ʨʠʩ. 1). 

ʅʘʠʙʦʣʝʝ ʤʦʣʦʜʦʡ ʠ ʟʥʘʯʠʤʳʡ ʚʦʟʨʘʩʪʥʦʡ ʧʠʢ 390ï406 ʤʣʥ ʣʝʪ (ʢʦʥʝʮ 

ʨʘʥʥʝʛʦïʥʘʯʘʣʦ ʩʨʝʜʥʝʛʦ ʜʝʚʦʥʘ). ɼʦʩʪʦʚʝʨʥʦ ʠʟʚʝʩʪʥʳʝ ʧʦʨʦʜʳ ʪʘʢʦʛʦ 

ʚʦʟʨʘʩʪʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ɸʟʠʠ ʥʘʭʦʜʷʪʩʷ ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ ʋʚʷʟʢʠʥʩʢʦʡ 

ʧʘʣʝʦʨʠʬʪʦʚʦʡ ʟʦʥʳ ʥʘ ʛʨʘʥʠʮʝ ʆʤʫʣʝʚʩʢʦʛʦ ʠ ɸʨʛʘ-ʊʘʩʩʢʦʛʦ ʪʝʨʨʝʡʥʦʚ 

ʂʆʄ ʚ ~300 ʢʤ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ʇʊ (395Ñ2,9 ʤʣʥ ʣʝʪ, U-Pb, SHRIMP-RG, 

ʮʠʨʢʦʥʳ [4]). 

2. ɺ ʜʚʫʭ ʦʙʨʘʟʮʘʭ ʩʨʝʜʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʧʝʩʯʘʥʠʢʦʚ ʙʦʣʝʝ 90% ʟʝʨʝʥ 

ʮʠʨʢʦʥʦʚ ʦʙʨʘʟʫʶʪ ʚʦʟʨʘʩʪʥʳʝ ʧʠʢʠ 346ï348 ʤʣʥ ʣʝʪ ʧʨʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ 

ʜʦʣʝ ʧʨʦʪʝʨʦʟʦʡʩʢʠʭ ʠ ʥʝʦʘʨʭʝʡʩʢʠʭ ʚʦʟʨʘʩʪʦʚ (ʨʠʩ. 1).  
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ʈʠʩ. 1. ʂʦʨʨʝʣʷʮʠʷ ʚʦʟʨʘʩʪʥʳʭ 

ʩʧʝʢʪʨʦʚ ʦʙʣʦʤʦʯʥʳʭ ʮʠʨʢʦʥʦʚ ʠʟ 

ʜʝʚʦʥʩʢʠʭ ʠ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʪʦʣʱ 

ʶʞʥʦʡ ʯʘʩʪʠ ʇʨʠʢʦʣʳʤʩʢʦʛʦ ʪʝʨʨʝʡʥʘ. 

 

ʀʭ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʠʩʪʦʯʥʠ-

ʢʘʤʠ ʤʦʛʣʠ ʙʳʪʴ ʩʨʝʜʥʝʧʦʟʜʥʝ-

ʧʘʣʝʦʟʦʡʩʢʠʝ ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʳʝ 

ʚʫʣʢʘʥʠʪʳ ʢʝʜʦʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʉʝʚʝʨʦ-ʆʭʦʪʩʢʦʡ ʘʢʪʠʚʥʦʡ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʥʘ ʆʤʦʣʦʥʩʢʦʤ 

ʪʝʨʨʝʡʥʝ ʠʣʠ ʞʝ ʩʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʪʦʣʱʠ ʷʚʣʷʶʪʩʷ 

ʯʘʩʪʴʶ ʵʪʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʆʜʥʘʢʦ 

ʥʘʰʠ ʜʘʥʥʳʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʛʣʘʚʥʳʡ 

ʧʠʢ ʦʩʪʨʦʚʦʜʫʞʥʦʛʦ ʤʘʛʤʘʪʠʟʤʘ ʚ 

ʉʝʚʝʨʦ-ʆʭʦʪʩʢʦʡ ʘʢʪʠʚʥʦʡ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʝ ʠʤʝʣ 

ʤʝʩʪʦ ʚ ʨʘʥʥʝʤ ʢʘʨʙʦʥʝ (ʪʫʨʥʝ-

ʚʠʟʝ), ʘ ʥʝ ʚ ʧʦʟʜʥʝʤ ʜʝʚʦʥʝ, ʢʘʢ ʵʪʦ 

ʩʯʠʪʘʣʦʩʴ ʨʘʥʝʝ [7 ʠ ʜʨ.]. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʜʘʚʣʷʶʱʝʝ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʟʝʨʝʥ ʮʠʨʢʦʥʦʚ 

ʨʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ 

ʩʠʥʭʨʦʥʥʳʭ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʶ 

ʧʨʦʮʝʩʩʘʭ ʚʫʣʢʘʥʠʟʤʘ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʙʣʠʟʠ ʶʞʥʦʡ 

ʯʘʩʪʠ ʇʊ. 

3. ɺ ʜʚʫʭ ʦʙʨʘʟʮʘʭ, ʦʪʦʙʨʘʥʥʳʭ 

ʠʟ ʩʯʠʪʘʚʰʠʭʩʷ ʨʘʥʝʝ ʩʦʛʣʘʩʥʦ 

ʜʘʥʥʳʤ ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ [11] 

ʧʦʟʜʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʦ-ʨʘʥʥʝʧʝʨʤʩʢʠʭ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ, 

ʙʦʣʝʝ 75% ʦʙʣʦʤʦʯʥʳʭ ʮʠʨʢʦʥʦʚ ʠʤʝʶʪ ʧʦʟʜʥʝʶʨʩʢʠʡ (ʚʦʟʨʘʩʪʥʳʝ ʧʠʢʠ 
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150ï156 ʤʣʥ ʣʝʪ) ʠ ʧʦʟʜʥʝʤʝʣʦʚʦʡ (ʚʦʟʨʘʩʪʥʳʝ ʧʠʢʠ 87ï90 ʤʣʥ ʣʝʪ) 

ʚʦʟʨʘʩʪʘ ʧʨʠ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʩʠʣʫʨ-ʨʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ (310ï

445 ʤʣʥ ʣʝʪ) ʜʘʪʠʨʦʚʦʢ. ʆʪʤʝʯʝʥʳ ʝʜʠʥʠʯʥʳʝ ʮʠʨʢʦʥʳ 

ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ (~1800ï2200 ʤʣʥ ʣʝʪ). ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, 

ʯʪʦ ʠʟʫʯʝʥʥʳʝ ʧʦʨʦʜʳ ʠʤʝʶʪ ʢʘʢ ʤʠʥʠʤʫʤ ʧʦʟʜʥʝʤʝʣʦʚʦʡ, ʘ ʥʝ 

ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʡ ʚʦʟʨʘʩʪ ʠ ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʥʘ ʟʘʢʣʶʯʠʪʝʣʴʥʳʭ ʩʪʘʜʠʷʭ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʆʭʦʪʩʢʦ-ʏʫʢʦʪʩʢʦʛʦ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʠʯʝʩʢʦʛʦ ʧʦʷʩʘ. 

ɺʝʨʦʷʪʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʧʦʟʜʥʝʶʨʩʢʠʭ ʮʠʨʢʦʥʦʚ ʤʦʛʣʠ ʷʚʣʷʪʴʩʷ 

ʚʫʣʢʘʥʠʪʳ ʋʷʥʜʠʥʦ-ʗʩʘʯʥʝʥʩʢʦʡ ʜʫʛʠ [6] ʠ ʛʨʘʥʠʪʦʠʜʳ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ 

ʬʣʘʥʛʘ ɻʣʘʚʥʦʛʦ (ʂʦʣʳʤʩʢʦʛʦ) ʙʘʪʦʣʠʪʦʚʦʛʦ ʧʦʷʩʘ [2, 5]. ʆʙʣʦʤʦʯʥʳʝ 

ʮʠʨʢʦʥʳ ʪʫʨʦʥ-ʢʦʥʴʷʢʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʤʦʛʣʠ ʧʦʩʪʫʧʘʪʴ ʠʟ ʚʫʣʢʘʥʦʛʝʥʥʦ-

ʦʩʘʜʦʯʥʳʭ ʪʦʣʱ ʆʭʦʪʩʢʦ-ʏʫʢʦʪʩʢʦʛʦ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʠʯʝʩʢʦʛʦ ʧʦʷʩʘ [1]. 

ʕʪʠ ʜʘʥʥʳʝ ʥʫʞʜʘʶʪʩʷ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʧʨʦʚʝʨʢʝ, ʪʘʢ ʢʘʢ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ 

ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʧʝʨʝʩʤʦʪʨʫ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤ 

ʩʪʨʦʝʥʠʠ ʵʪʦʛʦ ʨʝʛʠʦʥʘ. 

ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʚʳʧʦʣʥʝʥʳ ʯʘʩʪʠʯʥʦ ʧʦ ʧʣʘʥʫ ʅʀʈ ʀɻɸɹʄ ʉʆ ʈɸʅ 

(ʧʨʦʝʢʪ 0381-2016-0001), ʠʟʦʪʦʧʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʳʧʦʣʥʝʥʳ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ (ʧʨʦʝʢʪ ˉ 17-17-

01171). 
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ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʜʝʣʴʪʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʚʝʨʭʥʝʛʦ ʢʘʨʙʦʥʘ 90% ʟʝʨʝʥ 

ʮʠʨʢʦʥʦʚ ʠʤʝʶʪ ʜʦʢʝʤʙʨʠʡʩʢʠʡ ʚʦʟʨʘʩʪ. ʀʟ ʥʠʭ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʦʙʨʘʟʫʝʪ 

ʚʦʟʨʘʩʪʥʦʡ ʧʠʢ ~1836 ʤʣʥ ʣʝʪ ʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʡ ~2646 ʤʣʥ ʣʝʪ. 

ʀʩʪʦʯʥʠʢʘʤʠ ʮʠʨʢʦʥʦʚ ʵʪʠʭ ʚʦʟʨʘʩʪʥʳʭ ʧʦʧʫʣʷʮʠʡ ʤʦʛʣʠ ʙʳʪʴ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʬʫʥʜʘʤʝʥʪ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ/ʠʣʠ ʬʫʥʜʘʤʝʥʪ 

ʆʭʦʪʩʢʦʛʦ ʪʝʨʨʝʡʥʘ [3, 4, 11]. ʅʘ ʟʘʧʘʜʝ ʆʭʦʪʩʢʦʛʦ ʪʝʨʨʝʡʥʘ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʛʨʘʥʠʪʦ-ʛʥʝʡʩʳ ʧʦʟʜʥʝʥʝʦʘʨʭʝʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ [10], ʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʆʭʦʪʩʢʦʛʦ ʪʝʨʨʝʡʥʘ ʢʘʢ ʘʨʭʝʡʩʢʠʝ, ʪʘʢ ʠ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠʝ ʧʦʨʦʜʳ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ [4]. ɿʥʘʯʝʥʠʷ ʚʦʟʨʘʩʪʘ ʤʦʣʦʜʳʭ ʟʝʨʝʥ (~10%) 

ʦʙʨʘʟʫʶʪ ʢʦʤʧʘʢʪʥʳʝ ʧʠʢʠ ʚ ʜʠʘʧʘʟʦʥʝ 301ï348 ʤʣʥ ʣʝʪ. ʄʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʭ ʠʩʪʦʯʥʠʢʦʤ ʙʳʣ ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ 

ʨʘʩʩʪʦʷʥʠʠ ʢ ʟʘʧʘʜʫ ɸʥʛʘʨʦ-ɺʠʪʠʤʩʢʠʡ ʙʘʪʦʣʠʪ ɿʘʙʘʡʢʘʣʴʷ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʚ ʪʦʣʱʘʭ ʚʝʨʭʥʝʛʦ ʢʘʨʙʦʥʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʘʢ ʪʫʬʦʛʝʥʥʳʝ 

ʧʝʩʯʘʥʠʢʠ, ʪʘʢ ʠ ʢʦʥʛʣʦʤʝʨʘʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʫʶ ʛʘʣʴʢʫ 

ʢʠʩʣʳʭ ʠ ʩʨʝʜʥʠʭ ʵʬʬʫʟʠʚʥʳʭ ʧʦʨʦʜ ʠ ʛʨʘʥʠʪʦʠʜʦʚ [2], ʯʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʠʞʥʠʡ ʩʥʦʩ ʢʣʘʩʪʠʢʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʨʫʛʠʤ ʚʝʨʦʷʪʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʦʛʣʠ ʷʚʣʷʪʴʩʷ ʚʫʣʢʘʥʦʛʝʥʥʦ-

ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ ʧʨʝʜʧʦʣʘʛʘʶʱʝʡʩʷ ʢ ʶʛʫ ʠ ʶʛʦ-ʚʦʩʪʦʢʫ ʂʦʥʠ-

ʄʫʨʛʘʣʴʩʢʦʡ (ʋʜʩʢʦ-ʄʫʨʛʘʣʴʩʢʦʡ) ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʫʛʠ [5]. ɼʚʘ ʟʝʨʥʘ 

ʠʤʝʶʪ ʚʦʟʨʘʩʪ ~390 ʤʣʥ. ʣʝʪ, ʢʘʢ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʧʨʝʜʝʣʘʭ ɺʝʨʭʥʝ-

ʄʘʡʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʆʭʦʪʩʢʦʛʦ ʪʝʨʨʝʡʥʘ ʄʘʩʪʘʭʩʢʠʡ ʛʨʘʥʠʪʦʠʜʥʳʡ ʧʣʫʪʦʥ 

ʠ ʢʠʩʣʳʝ ʚʫʣʢʘʥʠʪʳ ʧʦʟʜʥʝʜʝʚʦʥʩʢʦʡ ʤʘʪʠʡʩʢʦʡ ʩʚʠʪʳ [10]. 

ɼʝʣʴʪʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʝʡ ʧʝʨʤʠ ʩʣʘʛʘʶʪ ʦʙʰʠʨʥʳʝ ʢʦʥʫʩʘ ʚʳʥʦʩʘ, 

ʧʨʦʛʨʘʜʠʨʫʶʱʠʝ ʚ ʩʝʚʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 44% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʠʟʫʯʝʥʥʳʭ 

ʮʠʨʢʦʥʦʚ ʠʤʝʶʪ ʜʦʢʝʤʙʨʠʡʩʢʠʡ ʚʦʟʨʘʩʪ ʠ ʚ ʵʪʦʡ ʧʦʧʫʣʷʮʠʠ ʧʨʝʚʘʣʠʨʫʶʪ 

ʧʘʣʝʦʧʨʦʪʝʨʟʦʡʩʢʠʝ ʟʝʨʥʘ (ʚʦʟʨʘʩʪʥʦʡ ʧʠʢ ~1851 ʤʣʥ ʣʝʪ). 

ʇʦʟʜʥʝʥʝʦʘʨʭʝʡʩʢʠʝ ʜʘʪʠʨʦʚʢʠ ʝʜʠʥʠʯʥʳ. ɺʝʨʦʷʪʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʵʪʠʭ 

ʚʦʟʨʘʩʪʥʳʭ ʧʦʧʫʣʷʮʠʡ ʮʠʨʢʦʥʦʚ ʤʦʛʣʠ ʪʘʢʞʝ ʙʳʪʴ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ 

ʬʫʥʜʘʤʝʥʪ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ/ʠʣʠ ʬʫʥʜʘʤʝʥʪ ʆʭʦʪʩʢʦʛʦ ʪʝʨʨʝʡʥʘ [3, 

4, 10, 11]. ʆʜʥʘʢʦ ʦʪʩʫʪʩʪʚʠʝ ʧʘʣʝʦ- ʠ ʤʝʟʦʘʨʭʝʡʩʢʠʭ ʜʘʪʠʨʦʚʦʢ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʆʭʦʪʩʢʦʛʦ ʪʝʨʨʝʡʥʘ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʤ ʦʙʨʘʟʦʚʘʥʠʷʤ [4], ʫʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʦʩʥʦʚʥʳʝ ʧʦʩʪʫʧʣʝʥʠʷ ʢʣʘʩʪʠʢʠ ʧʨʦʠʩʭʦʜʠʣʠ ʩ ɸʣʜʘʥʩʢʦʛʦ ʱʠʪʘ. ɿʝʨʝʥ 

ʮʠʨʢʦʥʦʚ ʬʘʥʝʨʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʦʢʦʣʦ 55%, ʠ ʦʥʠ ʦʙʨʘʟʫʶʪ ʟʥʘʯʠʤʳʡ 

ʚʦʟʨʘʩʪʥʦʡ ʧʠʢ ~294 ʤʣʥ ʣʝʪ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʤʳʚʝ ʠʩʪʦʯʥʠʢʦʚ 

ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʙʣʠʟʢʠʭ ʚʨʝʤʝʥʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ʕʪʦʪ ʚʦʟʨʘʩʪ 

ʙʣʠʟʦʢ ʢʫʣʴʤʠʥʘʮʠʠ ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ɸʥʛʘʨʦ-ɺʠʪʠʤʩʢʦʛʦ 

ʙʘʪʦʣʠʪʘ [6], ʦʜʥʘʢʦ ʧʨʠʩʫʪʩʪʚʠʝ ʚʫʣʢʘʥʦʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʨʘʟʨʝʟʝ 
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ʧʝʨʤʩʢʠʭ ʪʦʣʱ ʖʞʥʦʛʦ ɺʝʨʭʦʷʥʴʷ ʥʝ ʠʩʢʣʶʯʘʝʪ ʧʦʩʪʫʧʣʝʥʠʝ ʢʣʘʩʪʠʢʠ ʩ 

ʂʦʥʠ-ʄʫʨʛʘʣʴʩʢʦʡ ʜʫʛʠ. ɺ ʧʝʨʤʩʢʠʭ ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜʘʭ 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚʦʩʪʦʯʥʝʝ ʆʭʦʪʩʢʦʛʦ ʪʝʨʨʝʡʥʘ ɸʷʥ-ʖʨʷʭʩʢʦʛʦ 

ʘʥʪʠʢʣʠʥʦʨʠʷ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʡ ʧʨʠʚʥʦʩ ʚʫʣʢʘʥʦʛʝʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʩ ʵʪʦʡ ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʜʫʛʠ [1]. 

ɺ ʜʝʣʴʪʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʩʨʝʜʥʝʛʦ-ʚʝʨʭʥʝʛʦ ʪʨʠʘʩʘ ʙʦʣʝʝ 65% ʟʝʨʝʥ 

ʮʠʨʢʦʥʦʚ ʠʤʝʶʪ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠʡ ʠ ʥʝʦʘʨʭʝʡʩʢʠʡ ʚʦʟʨʘʩʪ. ʅʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʳʝ ʧʠʢʠ ~1855 ʠ ~2715 ʤʣʥ. ʣʝʪ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʠʭ ʠʩʪʦʯʥʠʢʦʤ 

ʤʦʛ ʷʚʣʷʪʴʩʷ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʬʫʥʜʘʤʝʥʪ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ/ʠʣʠ 

ʬʫʥʜʘʤʝʥʪ ʆʭʦʪʩʢʦʛʦ ʪʝʨʨʝʡʥʘ [11]. ʌʘʥʝʨʦʟʦʡʩʢʠʝ ʮʠʨʢʦʥʳ ʚ ʪʨʠʘʩʦʚʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʝʝ 20% ʠ ʦʙʨʘʟʫʶʪ ʟʥʘʯʠʤʳʡ ʚʦʟʨʘʩʪʥʦʡ ʧʠʢ 

~303ï337 ʤʣʥ ʣʝʪ. ɹʣʠʞʘʡʰʠʤ ʠʩʪʦʯʥʠʢʦʤ ʮʠʨʢʦʥʦʚ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ ʤʦʛ 

ʷʚʣʷʪʴʩʷ ɸʥʛʘʨʦ-ɺʠʪʠʤʩʢʠʡ ʙʘʪʦʣʠʪ ʠ/ʠʣʠ ʨʘʟʤʳʚʘʚʰʠʝʩʷ ʧʦʨʦʜʳ 

ʚʝʨʭʥʝʛʦ ʧʘʣʝʦʟʦʷ ʚʝʨʭʦʷʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ɺ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʭ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʥʠʞʥʝʡ-ʩʨʝʜʥʝʡ 

ʶʨʳ ʧʘʣʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠʝ ʠ ʥʝʦʘʨʭʝʡʩʢʠʝ ʟʝʨʥʘ ʩʦʩʪʘʚʣʷʶʪ ʤʝʥʝʝ 10%. 

ʆʩʥʦʚʥʦʡ ʧʠʢ ʠʤʝʝʪ ʚʦʟʨʘʩʪ ~1838 ʤʣʥ ʣʝʪ ʠ ʪʘʢʞʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʘʟʤʳʚ 

ʧʦʨʦʜ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʣʠʙʦ 

ʜʨʝʚʥʝʡʰʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʆʭʦʪʩʢʦʛʦ ʪʝʨʨʝʡʥʘ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʮʠʨʢʦʥʦʚ 

ʠʤʝʝʪ ʬʘʥʝʨʦʟʦʡʩʢʠʡ ʚʦʟʨʘʩʪ ʠ ʦʙʨʘʟʫʝʪ ʜʚʝ ʧʦʧʫʣʷʮʠʠ ʩ ʧʠʢʘʤʠ ~474 ʤʣʥ. 

ʣʝʪ (ʨʘʥʥʠʡ ʦʨʜʦʚʠʢ) ʠ ~274 ʤʣʥ. ʣʝʪ (ʨʘʥʥʷʷ ʧʝʨʤʴ). ʀʩʪʦʯʥʠʢʘʤʠ ʵʪʠʭ 

ʮʠʨʢʦʥʦʚ ʤʦʛʣʠ ʙʳʪʴ ʢʘʢ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʥʘ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʝ 

ʆʭʦʪʩʢʦʛʦ ʪʝʨʨʝʡʥʘ ʦʨʜʦʚʠʢʩʢʠʝ ʛʨʘʥʠʪʳ [4], ʪʘʢ ʠ ʠʟʚʝʩʪʥʳʝ ʚ 

ʇʨʠʙʘʡʢʘʣʴʝ ʢʘʣʝʜʦʥʠʜʳ [9]. ʇʦʩʪʘʚʱʠʢʦʤ ʨʘʥʥʝʧʝʨʤʩʢʠʭ ʦʙʣʦʤʦʯʥʳʭ 

ʮʠʨʢʦʥʦʚ ʤʦʛʣʠ ʙʳʪʴ ʢʘʢ ʛʨʘʥʠʪʦʠʜʳ ʟʘʚʝʨʰʘʶʱʠʡ ʬʘʟ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ɸʥʛʘʨʦ-ɺʠʪʠʤʩʢʦʛʦ ʙʘʪʦʣʠʪʘ [6], ʪʘʢ ʠ ʚʫʣʢʘʥʠʪʳ ʨʘʩʧʦʣʦʞʝʥʥʦʡ 

ʚʦʩʪʦʯʥʝʝ ʋʜʩʢʦ-ʄʫʨʛʘʣʴʩʢʦʡ ʜʫʛʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʚʦʟʤʦʞʥʦ 

ʦʜʥʦʟʥʘʯʥʦ ʦʪʚʝʪʠʪʴ, ʢʘʢʠʝ ʧʠʪʘʶʱʠʝ ʧʨʦʚʠʥʮʠʠ ʜʣʷ ʨʘʥʥʝ-ʩʨʝʜʥʝʶʨʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʖʞʥʦʛʦ ɺʝʨʭʦʷʥʴʷ ʙʳʣʠ ʦʩʥʦʚʥʳʤʠ. ʄʳ 

ʧʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʠʩʪʦʯʥʠʢʠ ʤʦʛʣʠ ʙʳʪʴ ʩʤʝʰʘʥʥʳʤʠ ʠ ʢʣʘʩʪʠʢʘ 

ʧʦʩʪʫʧʘʣʘ ʢʘʢ ʩ ʟʘʧʘʜʘ ʩʦ ʩʪʦʨʦʥʳ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʝʝ ʶʛʦ-ʟʘʧʘʜʥʦʡ 

ʧʝʨʠʬʝʨʠʠ, ʪʘʢ ʠ ʩ ʚʦʩʪʦʢʘ ʩʦ ʩʪʦʨʦʥʳ ʆʭʦʪʩʢʦʛʦ ʪʝʨʨʝʡʥʘ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʮʠʨʢʦʥʳ ʩ 

ʚʦʟʨʘʩʪʘʤʠ ʚ ʠʥʪʝʨʚʘʣʝ 900ï1550 ʤʣʥ ʣʝʪ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʷ, ʯʪʦ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʪʦʣʱʠ ʤʝʟʦ- ʠ ʥʝʦʧʨʦʪʝʨʦʟʦʷ ʖʞʥʦʛʦ ɺʝʨʭʦʷʥʴʷ ʚ 

ʧʦʟʜʥʝʤ ʧʘʣʝʦʟʦʝ ʠ ʤʝʟʦʟʦʝ ʥʝ ʧʦʜʚʝʨʛʘʣʠʩʴ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʨʘʟʤʳʚʫ, ʪʘʢ 

ʢʘʢ ʮʠʨʢʦʥʳ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʥʠʭ ʧʨʝʚʘʣʠʨʫʶʪ [8]. ʕʪʦ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʪʦʛʦ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚ ʵʪʦ ʚʨʝʤʷ ʷʚʣʷʣʩʷ 
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ʉʠʙʠʨʩʢʠʡ ʢʨʘʪʦʥ, ʚ ʬʫʥʜʘʤʝʥʪʝ ʠ ʥʘ ʧʝʨʠʬʝʨʠʠ ʢʦʪʦʨʦʛʦ ʤʘʛʤʘʪʠʯʝʩʢʠʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʢʠʩʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ (ʦʩʥʦʚʥʦʡ ʧʦʩʪʘʚʱʠʢ ʮʠʨʢʦʥʦʚ) 

ʪʘʢʦʛʦ ʚʦʟʨʘʩʪʘ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ [7, 9]. 

ɺʳʚʦʜʳ: 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʟʜʥʝʛʦ ʧʘʣʝʦʟʦʷ ʠ ʨʘʥʥʝʛʦ ʤʝʟʦʟʦʷ ʩʫʱʝʩʪʚʦʚʘʣʘ 

ʢʨʫʧʥʘʷ ʨʝʯʥʘʷ ʩʠʩʪʝʤʘ ï ʇʘʣʝʦ-ɸʣʜʘʥ, ʢʦʪʦʨʘʷ ʪʨʘʩʩʠʨʦʚʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 

ʖʞʥʦʛʦ ɺʝʨʭʦʷʥʴʷ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ. 

ʇʠʪʘʶʱʠʝ ʧʨʦʚʠʥʮʠʠ ʜʣʷ ʙʘʩʩʝʡʥʘ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ 

ʙʳʣʠ ʩʤʝʰʘʥʥʳʤʠ: ʩ ʶʛʘ ʠ ʟʘʧʘʜʘ ʩʦ ʩʪʦʨʦʥʳ ɸʣʜʘʥʩʢʦʛʦ ʱʠʪʘ ʠ, 

ʚʦʟʤʦʞʥʦ, ɸʥʛʘʨʦ-ɺʠʪʠʤʩʢʦʛʦ ʙʘʪʦʣʠʪʘ, ʠ ʩ ʚʦʩʪʦʢʘ ʠ ʶʛʦ-ʚʦʩʪʦʢʘ ï ʩʦ 

ʩʪʦʨʦʥʳ ʂʦʥʠ-ʄʫʨʛʘʣʴʩʢʦʡ ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʦʡ ʜʫʛʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʢʦʩʚʝʥʥʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʵʪʦʡ ʜʫʛʠ ʚ 

ʧʨʝʜʝʣʘʭ ɺʦʩʪʦʯʥʦ-ɸʟʠʘʪʩʢʦʡ ʘʢʪʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ, ʪʘʢ ʢʘʢ 

ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʢ ʶʛʫ ʠ ʚʦʩʪʦʢʫ ʦʪ ʖʞʥʦʛʦ ɺʝʨʭʦʷʥʴʷ 

ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʵʪʦʛʦ ʚʦʟʨʘʩʪʘ ʥʝʠʟʚʝʩʪʥʳ, ʣʠʙʦ ʧʝʨʝʢʨʳʪʳ 

ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʤʠ ʧʦʨʦʜʘʤʠ ʧʦʟʜʥʝʶʨʩʢʦ-ʨʘʥʥʝʤʝʣʦʚʦʡ ʋʜʩʢʦʡ 

ʜʫʛʠ ʠ ʚʫʣʢʘʥʠʪʘʤʠ ʤʝʣʦʚʦʛʦ ʆʭʦʪʩʢʦ-ʏʫʢʦʪʩʢʦʛʦ ʧʦʷʩʘ. 

ɺ ʢʘʨʙʦʥʝïʪʨʠʘʩʝ ʦʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʩʥʦʩʘ ʜʦʢʝʤʙʨʠʡʩʢʦʡ 

ʢʣʘʩʪʠʢʠ ʙʳʣʠ ʢʘʢ ʦʙʨʘʟʦʚʘʥʠʷ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ (ɸʣʜʘʥʩʢʠʡ ʱʠʪ), ʪʘʢ 

ʠ ʝʛʦ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ï ʆʭʦʪʩʢʦʛʦ ʪʝʨʨʝʡʥʘ, ʢʦʪʦʨʳʝ ʚ ʵʪʦ ʚʨʝʤʷ 

ʧʦʜʚʝʨʛʘʣʠʩʴ ʠʥʪʝʥʩʠʚʥʦʤʫ ʨʘʟʤʳʚʫ. ʅʘʠʙʦʣʴʰʝʝ ʧʦʩʪʫʧʣʝʥʠʝ 

ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦʠʩʭʦʜʠʣʦ ʩ ɸʣʜʘʥʩʢʦʛʦ ʱʠʪʘ, ʪʘʢ ʢʘʢ 

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʩ ʚʦʟʨʘʩʪʦʤ ~1850 ʤʣʥ ʣʝʪ ʠʟʚʝʩʪʥʳ ʟʜʝʩʴ ʚ 

ʟʦʥʘʭ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʤʝʣʘʥʞʘ ʠ ʦʪʩʫʪʩʪʚʫʶʪ ʠʣʠ ʥʝ ʦʙʥʘʨʫʞʝʥʳ ʥʘ 

ʆʭʦʪʩʢʦʤ ʪʝʨʨʝʡʥʝ [11]. 

ʇʦʜʩʪʠʣʘʶʱʠʝ ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʠ ʧʦʟʜʥʝʜʦʢʝʤʙʨʠʡʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʖʞʥʦʛʦ ɺʝʨʭʦʷʥʴʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʟʤʳʚʘʣʠʩʴ ʠ, ʧʦ ʚʩʝʡ ʚʝʨʦʷʪʥʦʩʪʠ, 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʵʪʦ ʚʨʝʤʷ ʥʠʞʝ ʙʘʟʠʩʘ ʵʨʦʟʠʠ. ʆʜʥʘʢʦ ʥʝʣʴʟʷ ʠʩʢʣʶʯʠʪʴ, ʯʪʦ 

ʚ ʪʨʠʘʩʝ ʠ ʶʨʝ ʧʨʦʠʩʭʦʜʠʣ ʧʝʨʝʤʳʚ ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʦʩʘʜʢʦʚ, 

ʩʦʜʝʨʞʘʱʠʭ ʮʠʨʢʦʥʳ ʪʘʢʦʛʦ ʞʝ ʚʦʟʨʘʩʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ, ʯʪʦ ʠ ʚ ʠʟʫʯʝʥʥʳʭ 

ʥʠʞʝʣʝʞʘʱʠʭ ʦʪʣʦʞʝʥʠʷʭ. 

ʇʦʩʪʘʚʱʠʢʦʤ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʠ ʧʝʨʤʩʢʠʭ ʦʙʣʦʤʦʯʥʳʭ ʮʠʨʢʦʥʦʚ 

ʤʦʛʣʠ ʙʳʪʴ ʢʘʢ ʛʨʘʥʠʪʦʠʜʳ ʟʘʚʝʨʰʘʶʱʠʭ ʬʘʟ ʬʦʨʤʠʨʦʚʘʥʠʷ ɸʥʛʘʨʦ-

ɺʠʪʠʤʩʢʦʛʦ ʙʘʪʦʣʠʪʘ, ʪʘʢ ʠ ʚʫʣʢʘʥʠʪʳ ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚʦʩʪʦʯʥʝʝ ʂʦʥʠ-

ʄʫʨʛʘʣʴʩʢʦʡ ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʜʫʛʠ. 

ʋʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʙʣʠʟʢʠʭ ʢ ʚʦʟʨʘʩʪʫ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʦʙʣʦʤʦʯʥʳʭ 

ʮʠʨʢʦʥʦʚ ʚ ʧʝʨʤʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʫʚʝʣʠʯʝʥʠʠ 

ʨʝʯʥʦʡ ʩʠʩʪʝʤʳ ʇʘʣʝʦ-ɸʣʜʘʥʘ ʥʘ ʨʫʙʝʞʝ ʢʘʨʙʦʥʘ ʠ ʧʝʨʤʠ, ʝʩʣʠ 
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ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʵʪʦ ʚʨʝʤʷ, ʧʨʦʠʩʭʦʜʠʣ ʨʘʟʤʳʚ ʥʝ ʪʦʣʴʢʦ ʚʫʣʢʘʥʠʪʦʚ 

ʂʦʥʠ-ʄʫʨʛʘʣʴʩʢʦʡ ʜʫʛʠ, ʥʦ ʠ ʛʨʘʥʠʪʦʠʜʦʚ ɸʥʛʘʨʦ-ɺʠʪʠʤʩʢʦʛʦ ʙʘʪʦʣʠʪʘ. 

ʀʩʪʦʯʥʠʢʘʤʠ ʮʠʨʢʦʥʦʚ ʩ ʚʦʟʨʘʩʪʦʤ ~460 ʤʣʥ ʣʝʪ ʤʦʛʣʠ ʙʳʪʴ ʢʘʢ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʥʘ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʝ ʆʭʦʪʩʢʦʛʦ ʪʝʨʨʝʡʥʘ ʦʨʜʦʚʠʢʩʢʠʝ 

ʛʨʘʥʠʪʳ (ɺʝʨʭʥʝ-ʄʘʡʩʢʠʡ ʚʳʩʪʫʧ) [3, 4], ʪʘʢ ʠ ʠʟʚʝʩʪʥʳʝ ʚ ʇʨʠʙʘʡʢʘʣʴʝ 

ʢʘʣʝʜʦʥʠʜʳ [9]. 

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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ʏʠʣʠʩʪʷʭʩʢʠʡ ʧʝʨʠʜʦʪʠʪ-ʛʘʙʙʨʦʘʤʬʠʙʦʣʠʪʦʚʳʡ ʠ ʰʘʤʘʥʠʭʠʥʩʢʠʡ 

ʛʥʝʡʩʦʛʨʘʥʠʪʦʚʳʡ ʢʦʤʧʣʝʢʩʳ ʇʨʠʢʦʣʳʤʩʢʦʛʦ ʪʝʨʨʝʡʥʘ [5] ʚʳʜʝʣʝʥʳ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʘʙʦʪ [1, 2, 3, 4].  

ʏʠʣʠʩʪʷʭʩʢʠʡ ʢʦʤʧʣʝʢʩ ʩʦʩʪʦʠʪ ʠʟ ʛʘʨʮʙʫʨʛʠʪʦʚ, ʦʣʠʚʠʥʠʪʦʚ, ʛʘʙʙʨʦ-

ʘʤʬʠʙʦʣʠʪʦʚ, ʘʤʬʠʙʦʣʠʪʦʚ ʧʣʘʛʠʦʢʣʘʟʦʚʳʭ, ʢʚʘʨʮ-ʧʣʘʛʠʦʢʣʘʟʦʚʳʭ, ʢʚʘʨʮ-

ʛʨʘʥʘʪʦʚʳʭ, ʵʧʠʜʦʪ-ʢʚʘʨʮʝʚʳʭ ʠ ʦʣʠʚʠʥ-ʘʥʪʦʬʠʣʣʠʪʦʚʳʭ ʩʣʘʥʮʝʚ, 

ʤʝʪʘʤʦʨʬʠʟʦʚʘʥ ʨʝʛʠʦʥʘʣʴʥʳʤ ʤʝʪʘʤʦʨʬʠʟʤʦʤ ʚ ʘʤʬʠʙʦʣʠʪʦʚʦʡ ʬʘʮʠʠ. 

ʈʘʟʚʠʪ ʨʝʛʠʦʥʘʣʴʥʦ ʩʨʝʜʠ ʥʠʞʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʭ ʪʦʣʱ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʫʣʴʪʨʘʤʘʬʠʪʦʚ, ʥʘʙʣʶʜʘʝʤʳʭ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʪʝʨʨʝʡʥʘ. ʇʝʪʨʦʪʠʧʠʯʝʩʢʦʡ 

ʤʝʩʪʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ ʤʝʞʜʫʨʝʯʴʝ ʐʘʤʘʥʠʭʘ ï ʂʦʣʳʤʘ. [1, 3, 5].  

ʇʝʨʠʜʦʪʠʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʪʜʝʣʴʥʳʝ ʣʠʥʟʦʚʠʜʥʳʝ ʪʝʣʘ ʚʥʫʪʨʠ 

ʛʘʙʙʨʦ-ʘʤʬʠʙʦʣʠʪʦʚʳʭ ʠ ʘʤʬʠʙʦʣʠʪʦʚʳʭ ʟʘʣʝʞʝʡ. ʄʦʱʥʦʩʪʴ ʠʭ 10-300 ʤ, 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ 30 ʤ - 5 ʢʤ. ʆʥʠ ʪʷʛʦʪʝʶʪ ʢ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʫʨʦʚʥʶ 

ʟʘʣʝʞʝʡ ʘʤʬʠʙʦʣʠʪʦʚ, ʧʨʦʪʷʛʠʚʘʶʱʠʭʩʷ ʚ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ 50 ʢʤ ʠ ʦʙʨʘʟʫʶʪ ʮʝʧʦʯʢʠ ʚʳʭʦʜʦʚ (ʨʠʩ. 1). ʂʨʫʧʥʦ- ʠ 

ʛʨʫʙʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʛʘʙʙʨʦ-ʘʤʬʠʙʦʣʠʪʳ ʪʘʢʞʝ ʧʨʠʫʨʦʯʝʥʳ ʢ ʵʪʦʤʫ 

ʛʦʨʠʟʦʥʪʫ ʠ ʦʙʨʘʟʫʶʪ ʦʪʜʝʣʴʥʳʝ ʣʠʥʟʦʚʠʜʥʳʝ ʨʘʟʜʫʚʳ ʜʦ 500 ʤ. ʀʭ 

ʚʟʘʠʤʦʧʝʨʝʭʦʜʳ ʦʪʤʝʯʘʶʪʩʷ ʟʦʥʦʡ (20-50 ʩʤ) ʦʣʠʚʠʥʦʚʳʭ ʥʦʨʠʪʦʚ. ɺʥʫʪʨʠ 

ʪʝʣ ʧʝʨʠʜʦʪʠʪʦʚ ʥʝʨʝʜʢʦ ʥʘʙʣʶʜʘʶʪʩʷ ʢʫʤʫʣʘʪʳ ʦʣʠʚʠʥʠʪʦʚ. ɻʦʨʠʟʦʥʪʳ 

ʘʤʬʠʙʦʣʠʪʦʚ ʩ ʧʝʨʠʜʦʪʠʪ-ʛʘʙʙʨʦʘʤʬʠʙʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʝʡ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʥʘʠʙʦʣʝʝ ʛʣʫʙʠʥʥʫʶ ʯʘʩʪʴ ʢʦʤʧʣʝʢʩʘ. ɺʳʰʝ ʨʘʟʚʠʪʳ ʪʦʣʴʢʦ ʘʤʬʠʙʦʣʠʪʳ. 

ʂʦʤʧʣʝʢʩ ʧʨʠʫʨʦʯʝʥ ʢ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʥʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʭ ʪʦʣʱ ʩ ʛʨʘʥʘʪ-

ʩʝʨʠʮʠʪ-ʩʪʘʚʨʦʣʠʪʦʚʳʤʠ (ʩ ʩʠʣʣʠʤʘʥʠʪʦʤ, ʜʠʩʪʝʥʦʤ), ʜʚʫʩʣʶʜʷʥʳʤʠ 

ʭʣʦʨʠʪ-ʛʨʘʥʘʪ-ʢʚʘʨʮʝʚʳʤʠ, ʛʨʘʥʘʪ-ʜʚʫʩʣʶʜʷʥʳʤʠ, ʜʚʫʩʣʶʜʷʥʳʤʠ ʭʣʦʨʠʪ-

ʛʨʘʥʘʪʦʚʳʤʠ, ʢʚʘʨʮ-ʜʚʫʩʣʶʜʷʥʳʤʠ, ʩʝʨʠʮʠʪ-ʢʚʘʨʮʝʚʳʤʠ ʩʣʘʥʮʘʤʠ, 

ʢʚʘʨʮʠʪʦʩʣʘʥʮʘʤʠ ʢʘʤʝʥʩʢʦʡ ʩʚʠʪʳ (ʨʘʥʝʝ ʦʩʩʘʣʠʥʩʢʦʡ) ʇʨʠʢʦʣʳʤʩʢʦʛʦ 
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ʪʝʨʨʝʡʥʘ [4]. ʂʦʤʧʣʝʢʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʝʜʠʥʫʶ ʧʝʪʨʦʛʝʥʝʪʠʯʝʩʢʫʶ ʩʝʨʠʶ. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʝʨʠʜʦʪʠʪʦʚ (6 ʧʨʦʙ, ʚʝʩ %): SiO2 ï 41,88; TiO2 ï 0,25; 

Al 2O3 ï 6,25; Fe2O3 ï 4,04; FeO ï 6,87; MnO ï 0,19; MgO ï 28,44; CaO ï 4,19; 

Na2O ï 0,50; K2O ï 0,10; P2O5 ï 0,04; SO3 ï 0,17; CO2 ï 0,25; nnn ï 6,27; Ɇ ï 

99,44. ɸʤʬʠʙʦʣʠʪʦʚ ʠ ʛʘʙʙʨʦ-ʘʤʬʠʙʦʣʠʪʦʚ (20 ʧʨʦʙ, ʚʝʩ %): SiO2 ï 50,04; 

TiO2 ï 1,55; Al 2O3 ï 14,82; Fe2O3 ï 3,81; FeO ï 8,20; MnO ï 0,18; MgO ï 6,34; 

CaO ï 8,89; Na2O ï 2,04; K2O ï 0,73; P2O5 ï 0,22; SO3 ï 0,11; CO2 ï 2,22; nnn 

ï 1,81; Ɇ ï 101,07. ʂʦʤʧʣʝʢʩ ʨʘʥʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʤ ʜʘʪʠʨʫʝʪʩʷ ʚʚʠʜʫ 

ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚ ʥʠʞʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʩ 

ʧʝʨʝʭʦʜʦʤ ʚ ʚʚʝʨʭʘʭ ʢ ʤʘʣʦʛʣʫʙʠʥʥʳʤ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤ, ʠ ʜʘʣʝʝ ʩʤʝʥʷʶʪʩʷ 

ʠʭ ʵʬʬʫʟʠʚʥʳʤʠ ʘʥʘʣʦʛʘʤʠ ʩ ʨʝʣʠʢʪʦʚʦʡ ʤʠʥʜʘʣʝʢʘʤʝʥʥʦʡ ʪʝʢʩʪʫʨʦʡ ʠ 

ʨʝʣʠʢʪʦʚʦʡ ʛʠʘʣʦʧʠʣʠʪʦʚʦʡ ʠ ʠʥʪʝʨʩʝʨʪʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʘʤʠ. K-Ar 

ʨʘʜʠʦʣʦʛʠʯʝʩʢʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʨʘʩʪʦʚ ʧʝʨʠʜʦʪʠʪʦʚ ʠ 

ʛʘʙʙʨʦʘʤʬʠʙʦʣʠʪʦʚ ʧʦʢʘʟʘʣʠ 1928-2025 ʤʣʥ ʣʝʪ [1, 3]. U-Pb ʜʘʪʠʨʦʚʘʥʠʝ ʧʦ 

ʮʠʨʢʦʥʫ ʠʟ ʚʤʝʱʘʶʱʠʭ ʤʝʪʘʤʦʨʬʠʪʦʚ ʧʦʢʘʟʘʣʦ 2360 +90 ʤʣʥ ʣʝʪ [6] ʠ 

1928-2440 ʤʣʥ. ʣʝʪ [1].  

ʇʝʪʨʦʪʠʧʠʯʝʩʢʦʡ ʤʝʩʪʥʦʩʪʴʶ ʰʘʤʘʥʠʭʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʷʚʣʷʝʪʩʷ 

ʰʘʤʘʥʠʭʠʥʩʢʠʡ ʨʘʡʦʥ. ɽʛʦ ʧʦʨʦʜʳ ʨʘʟʚʠʪʳ ʠ ʶʞʥʝʝ, ʘ ʧʦʨʬʠʨʦʠʜʳ 

ʚʦʩʪʦʯʥʝʝ. ɻʥʝʡʩʦʛʨʘʥʠʪʳ ʚʳʷʚʣʝʥʳ ʠ ʥʘ ʩʝʚʝʨʝ ʪʝʨʨʝʡʥʘ ʧʦ ʧʨʘʚʦʙʝʨʝʞʴʶ 

ʨ. ʃʝʚʘʷ ʂʘʤʝʥʢʘ ʚ ʚʠʜʝ ʤʝʞʧʣʘʩʪʦʚʳʭ ʠʥʪʨʫʟʠʚʦʚ (5-20 ʤ) 

ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʙʦʣʝʝ 200 ʤ ʩʨʝʜʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʣʘʥʮʝʚ ʢʘʤʝʥʩʢʦʡ 

ʩʚʠʪʳ [2, 3]. ɻʥʝʡʩʦʛʨʘʥʠʪʳ ʐʘʤʘʥʠʭʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʢʦʥʢʦʨʜʘʥʪʥʳʝ ʠ ʜʠʩʢʦʨʜʘʥʪʥʳʝ ʠʥʪʨʫʟʠʚʥʳʝ ʪʝʣʘ, ʧʨʦʪʷʛʠʚʘʶʱʠʝʩʷ ʥʘ 

ʜʝʩʷʪʢʠ ʢʠʣʦʤʝʪʨʦʚ ʚ ʪʦʣʱʝ ʢʘʤʝʥʩʢʦʡ (ʦʩʩʘʣʠʥʩʢʦʡ) ʩʚʠʪʳ ʠ ʟʘʣʝʞʝʡ 

ʯʠʣʠʩʪʷʭʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʄʦʱʥʦʩʪʴ ʩʠʣʣʦʚ 5 - 600 ʤ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʜʦ 25 

ʢʤ. ʇʦʨʬʠʨʦʠʜʳ ʪʘʢ ʞʝ ʩʣʘʛʘʶʪ ʩʠʣʣʳ. ʉʥʠʟʫ-ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ 

ʛʥʝʡʩʦʛʨʘʥʠʪʳ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʶʪʩʷ ʚ ʤʦʱʥʦʩʪʠ ʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ 

ʟʝʨʥʠʩʪʦʩʪʠ ʠ ʩʤʝʥʷʶʪʩʷ ʧʦʨʬʠʨʦʠʜʘʤʠ. ɻʥʝʡʩʦʛʨʘʥʠʪʳ ʩʨʝʜʥʝ-

ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʝ ʠ ʛʨʫʙʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʧʘʨʘʣʣʝʣʴʥʦ-ʧʦʣʦʩʯʘʪʳʝ 

ʛʥʝʡʩʦʚʠʜʥʳʝ.  

ʂʦʥʪʘʢʪʳ ʛʥʝʡʩʦʛʨʘʥʠʪʦʚ ʠ ʧʦʨʬʠʨʦʠʜʦʚ ʩ ʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ 

ʨʝʟʢʠʝ, ʯʘʩʪʦ ʨʚʫʱʠʝ. ʀʭ ʘʧʦʬʠʟʳ ʧʨʦʥʠʢʘʶʪ ʚ ʧʝʨʠʜʦʪʠʪʳ ʠ ʮʝʤʝʥʪʠʨʫʶʪ 

ʢʘʪʘʢʣʘʟʠʨʦʚʘʥʥʳʝ ʧʦʨʦʜʳ.  

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʛʥʝʡʩʦʛʨʘʥʠʪʦʚ (11 ʧʨʦʙ, ʚʝʩ %): SiO2 ï 75,73; TiO2 

ï 0,25; Al 2O3 ï 11,96; Fe2O3 ï 1,04; FeO ï 1,52; MnO ï 0,03; MgO ï 0,25; CaO 

ï 0,60; Na2O ï 2,74; K2O ï 5,08; P2O5 ï 0,03; SO3 ï 0,10; nnn ï 0,60; Ɇ ï 99,94. 

ʇʦʨʬʠʨʦʠʜʦʚ (7 ʧʨʦʙ, ʚʝʩ %): SiO2 ï 75,56; TiO2 ï 0,41; Al 2O3 ï 11,52; Fe2O3 

ï 2,15; FeO ï 0,97; MnO ï 0,05; MgO ï 0,59; CaO ï 0,95; Na2O ï 2,03; K2O ï 
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4,58; P2O5 ï 0,08; nnn ï 0,80; Ɇ ï 99,69. ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʪʩʷ ʚʳʩʦʢʦʡ 

ʢʘʣʠʝʚʦʡ ʱʝʣʦʯʥʦʩʪʴʶ, ʧʝʨʝʩʳʱʝʥʥʦʩʪʴʶ ʢʨʝʤʥʝʟʝʤʦʤ.  

 

 
ʈʠʩ. 1. ʉʪʨʦʝʥʠʷ ʯʠʣʠʩʪʷʭʩʢʦʛʦ ʠ ʰʘʤʘʥʠʭʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʦʚ. 

1 ï ʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ. ɸʣʣʶʚʠʘʣʴʥʳʝ ʛʘʣʝʯʥʠʢʠ ʠ ʩʦʣʠʬʣʶʢʮʠʦʥʥʳʝ 

ʩʫʛʣʠʥʢʠ; 2 ï ʩʧʠʨʠʜʦʥʦʚʩʢʘʷ ʩʚʠʪʘ. ʂʚʘʨʮʠʪʦʚʠʜʥʳʝ ʧʝʩʯʘʥʠʢʠ, ʨʝʞʝ ʘʣʝʚʨʦʣʠʪʳ; 

3 ï ʪʫʤʫʩʩʢʘʷ ʩʚʠʪʘ. ʀʟʚʝʩʪʥʷʢʠ, ʧʝʩʪʨʦʮʚʝʪʥʳʝ ʘʣʝʚʨʦʣʠʪʳ, ʨʝʞʝ ʢʚʘʨʮʠʪʳ; 4 ï 

ʦʩʩʘʣʠʥʩʢʘʷ ʩʚʠʪʘ. ʅʠʞʥʷʷ ʧʦʜʩʚʠʪʘ. ʉʝʨʠʮʠʪ-ʢʚʘʨʮʝʚʳʝ ʠ ʩʝʨʠʮʠʪ-ʢʚʘʨʮ-

ʛʨʘʥʘʪʦʚʳʝ ʩʣʘʥʮʳ, ʧʨʦʩʣʦʠ ʢʚʘʨʮʠʪʦʚ; 5 ï ʪʦʯʢʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, ʠʭ 

ʥʦʤʝʨʘ ʠ ʣʠʥʠʠ ʤʘʨʰʨʫʪʦʚ ʥʘ ʢʘʨʪʝ ʠ ʚ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʟʨʝʟʘʭ; 6 ï ʜʘʡʢʠ 
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ʜʦʣʝʨʠʪʦʚ; 7 ï ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʦʝ ʪʝʣʦ ʪʨʘʭʠʨʠʦʣʠʪʦʚʳʭ ʧʦʨʬʠʨʠʪʦʚ ʭʘʛʜʦʥʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ; 8 ï ʢʦʥʢʦʨʜʘʥʪʥʳʝ ʠʥʪʨʫʟʠʠ ʛʥʝʡʩʦʛʨʘʥʠʪʦʚ ʰʘʤʘʥʠʭʠʥʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ; 9 ï ʩʠʣʣʳ ʘʤʬʠʙʦʣʠʪʦʚ ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʳʭ ʠ ʛʨʘʥʘʪʦʚʳʭ ʯʠʣʠʩʪʷʭʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ; 10 ï ʩʠʣʣʳ ʛʘʙʙʨʦ-ʘʤʬʠʙʦʣʠʪʦʚ ʯʠʣʠʩʪʷʭʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ; 11 ï 

ʣʠʥʟʦʦʙʨʘʟʥʳʝ ʪʝʣʘ ʧʝʨʠʜʦʪʠʪʦʚ (ʛʘʨʮʙʫʨʛʠʪʳ ʩ ʟʦʥʘʤʠ ʦʣʠʚʠʥʠʪʦʚ) ʯʠʣʠʩʪʷʭʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ.  

 

ʂʦʤʧʣʝʢʩ ʜʘʪʠʨʫʝʪʩʷ ʧʦʟʜʥʝʨʠʬʝʡʩʢʠʤ: 1) ʧʦʨʦʜʳ ʢʦʤʧʣʝʢʩʘ 

ʤʝʪʘʤʦʨʬʠʯʝʩʢʠ ʥʝ ʠʟʦʬʘʮʠʘʣʴʥʳ ʩ ʧʦʨʦʜʘʤʠ ʯʠʣʠʩʪʷʭʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ 

ʚʤʝʱʘʶʱʠʭ ʥʠʞʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʭ ʪʦʣʱ; 2) ʛʥʝʡʩʦʛʨʘʥʠʪʳ ʥʘʣʦʞʝʥʳ ʥʘ 

ʯʠʣʠʩʪʷʭʩʢʠʡ ʢʦʤʧʣʝʢʩ ʫʞʝ ʧʨʝʪʝʨʧʝʚʰʠʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ʤʝʪʘʤʦʨʬʠʟʤ 

ʘʤʬʠʙʦʣʠʪʦʚʦʡ ʬʘʮʠʠ; 3) ʧʦʨʬʠʨʦʠʜʳ ʰʘʤʘʥʠʭʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʧʨʦʨʳʚʘʶʪ ʩʨʝʜʥʝ- ʠ ʚʝʨʭʥʝʨʠʬʝʡʩʢʠʝ ʪʦʣʱʠ.  
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ʙʦʣʝʝ 15 ʧʣʦʱʘʜʝʡ ʂʫʨʝʡʩʢʦʡ ʩʠʥʝʢʣʠʟʳ, ɹʘʭʪʠʥʩʢʦʛʦ ʤʝʛʘʚʳʩʪʫʧʘ ʠ 

ʩʦʧʨʷʞʝʥʥʳʭ ʩʪʨʫʢʪʫʨ. ʇʨʦʙʫʨʝʥʦ ʧʦʨʷʜʢʘ ʪʳʩʷʯʠ ʩʢʚʘʞʠʥ ʛʣʫʙʠʥʦʡ 1,2-

1,5 ʢʤ ʠ ʥʝ ʤʝʥʝʝ 20 ʩʢʚʘʞʠʥ ʛʣʫʙʠʥʦʡ 2,5-5 ʢʤ. ʉʢʚʘʞʠʥʘʤʠ ʚʩʢʨʳʪ ʨʘʟʨʝʟ 

ʦʪ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʜʦ ʧʨʦʪʝʨʦʟʦʡʩʢʠʭ ʧʦʨʦʜ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ 

ʬʫʥʜʘʤʝʥʪʘ (ʛʨʘʥʠʪʳ ʠ ʛʨʘʥʠʪʦ-ʛʥʝʡʩʳ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤʠ 

ʠ ʨʘʟʚʝʜʦʯʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ ʊʦʥʘʯʠʥʩʢʦʡ-7; ʄʦʢʪʘʢʦʥʩʢʠʤʠ - 2,3,6; 

ʄʘʨʩʢʦʡ ï 217 ʠ ʂʦʯʫʤʜʝʢʩʢʦʡ ï 1). ʇʦʣʫʯʝʥ ʠʥʪʝʨʝʩʥʝʡʰʠʡ ʫʥʠʢʘʣʴʥʳʡ 

ʤʘʪʝʨʠʘʣ ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʛʣʫʙʠʥʥʦʛʦ ʩʪʨʦʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʥʘʩʳʱʝʥʥʦʩʪʠ 

ʨʘʟʨʝʟʘ ʦʩʘʜʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʦʨʦʜʘʤʠ ʪʨʘʧʧʦʚʦʡ ʬʦʨʤʘʮʠʠ. ʉʫʤʤʘʨʥʘʷ 

ʤʦʱʥʦʩʪʴ ʠʥʪʨʫʟʠʡ ʜʦ ʛʣʫʙʠʥʳ ʧʦʨʷʜʢʘ 4,5 ʢʤ ʩʦʩʪʘʚʣʷʝʪ ʪʨʝʪʴ ʚʩʢʨʳʪʦʛʦ 

ʨʘʟʨʝʟʘ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʣʦʢʘʣʠʟʘʮʠʠ. ʈʘʙʦʪʘʤʠ 

ʩʝʡʩʤʦʨʘʟʚʝʜʢʠ ʄʆɺ ʠ ʙʫʨʝʥʠʷ ʧʦ ʧʦʜʦʰʚʝ ʥʠʞʥʝʢʝʤʙʨʠʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

(ʦʪʨʘʞʘʶʱʠʡ ʛʦʨʠʟʦʥʪ ɹ) ʟʘʢʘʨʪʠʨʦʚʘʥʦ ʥʝʩʢʦʣʴʢʦ ʢʨʫʧʥʳʭ 

ʥʘʜʧʦʨʷʜʢʦʚʳʭ ʩʪʨʫʢʪʫʨ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʥʘʩʳʱʝʥʥʳʤʠ 

ʪʨʘʧʧʦʚʳʤʠ ʙʘʟʠʪʦʚʳʤʠ ʠ ʛʠʧʝʨʙʘʟʠʪ-ʙʘʟʠʪʦʚʳʤʠ ʠʥʪʨʫʟʠʷʤʠ ʷʚʣʷʶʪʩʷ 

ʂʫʨʝʡʩʢʘʷ ʩʠʥʝʢʣʠʟʘ ʠ ɹʘʭʪʠʥʩʢʠʡ ʤʝʛʘʚʳʩʪʫʧ. ʋʩʪʘʥʦʚʣʝʥʘ ʨʘʟʣʠʯʥʘʷ (ʦʪ 

8,9 ʜʦ 67,9 %) ʩʪʝʧʝʥʴ ʥʘʩʳʱʝʥʥʦʩʪʠ (ʟʘʨʘʞʸʥʥʦʩʪʠ) ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ 

ʠʥʪʨʫʟʠʷʤʠ [1, 2, 4, 5, 6]. ɹʘʭʪʠʥʩʢʠʡ ʤʝʛʘʚʳʩʪʫʧ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʢʨʫʧʥʦʡ (ʦʢʦʣʦ 90 ʪʳʩ. ʢʤ2) ʧʦʣʦʞʠʪʝʣʴʥʦʡ  ʩʪʨʫʢʪʫʨʦʡ,  ʚʳʜʝʣʝʥʥʦʡ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʩʝʡʩʤʦʨʘʟʚʝ-ʜʦʯʥʳʭ ʨʘʙʦʪ  ʩ ʫʯʝʪʦʤ ʢʦʤʧʣʝʢʩʘ ʛʨʘʚʠʨʘʟʚʝʜʢʠ, 

ʤʘʛʥʠʪʦʨʘʟʚʝʜʢʠ ʠ ʙʫʨʝʥʠʷ (IV ʦʪʨʘʞʘʶʱʠʡ ʛʦʨʠʟʦʥʪ ʚ ʢʨʦʚʣʝ 

ʧʣʘʪʦʥʦʚʩʢʦʡ ï ʤʦʪʩʢʦʡ ʩʚʠʪ ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ). ʊʫʪʦʥʯʘʥʦ-ʊʫʥʛʫʩʩʢʘʷ 

ʦʩʣʘʙʣʝʥʥʘʷ ʟʦʥʘ (ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʤʝʛʘʚʳʩʪʫʧʘ) ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ 

ʦʙʣʘʩʪʴ ʰʠʨʦʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʢʫʱʠʭ ʠ ʧʣʘʩʪʦʚʳʭ ʪʨʘʧʧʦʚʳʭ ʪʝʣ. 

ɺʳʧʦʣʥʝʥʥʳʝ ʨʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ ʥʘ ʧʣʦʱʘʜʠ ʜʦ 804 ʪʳʩ. ʢʤ2 ʚ ʨʘʟʨʝʟʝ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ 

ʩʦʜʝʨʞʠʪʩʷ ʜʦʚʦʣʴʥʦ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʠʥʪʨʫʟʠʚʥʳʭ ʪʨʘʧʧʦʚ, ʨʘʚʥʳʡ 

366,2 ʪʳʩ. ʢʤ2. ʇʦʜʦʙʥʳʝ ʤʘʩʰʪʘʙʳ ʧʨʦʷʚʣʝʥʠʷ ʙʘʟʠʪʦʚʦʛʦ ʤʘʛʤʘʪʠʟʤʘ 

ʦʙʫʩʣʦʚʠʣʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʩʦ 

ʩʚʦʝʦʙʨʘʟʥʳʤ ʩʪʨʦʝʥʠʝʤ. ʉʚʦʝʦʙʨʘʟʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʨʢʘʩʦʧʦʜʦʙʥʳʤ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʩʠʣʣʦʚ (ʩ ʩʝʢʫʱʠʤʠ ʬʦʨʤʘʤʠ) ʨʘʟʥʦʬʘʟʥʳʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ. ʇʣʘʩʪʦʚʳʝ ʠʥʪʨʫʟʠʠ ʥʘʭʦʜʷʪʩʷ ʚ ʩʣʦʞʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʩ 

ʚʝʪʚʷʱʠʤʠʩʷ ʜʘʡʢʦʚʳʤʠ, ʰʪʦʢʦʚʳʤʠ ʪʝʣʘʤʠ ʠ ʘʧʦʬʠʟʘʤʠ, 

ʭʦʥʦʣʠʪʦʧʦʜʦʙʥʳʤʠ ʬʦʨʤʘʤʠ ʩʣʦʞʥʦʧʦʩʪʨʦʝʥʥʳʭ ʢʨʫʧʥʦʦʙʲʝʤʥʳʭ 

ʙʘʟʠʪʦʚʳʭ ʠ ʙʘʟʠʪ-ʛʠʧʝʨʙʘʟʠʪʦʚʳʭ ʠʥʪʨʫʟʠʡ [1,5]. ʇʨʦʚʝʜʝʥʥʳʡ ʢʦʤʧʣʝʢʩ 

ʩʪʨʫʢʪʫʨʥʦ-ʢʦʣʦʥʢʦʚʦʛʦ ʠ ʛʣʫʙʦʢʦʛʦ ʙʫʨʝʥʠʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʪʘʢʘʷ ʚʳʩʦʢʘʷ 

ʥʘʩʳʱʝʥʥʦʩʪʴ-çʟʘʨʘʞʸʥʥʦʩʪʴè ʪʨʘʧʧʦʚʳʤʠ ʠʥʪʨʫʟʠʷʤʠ ʨʘʟʨʝʟʘ 

ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʦʚ ʟʘʧʘʜʘ ʉʠʙʠʨʩʢʦʡ 
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ʧʣʘʪʬʦʨʤʳ ʠ ʢʦʣʝʙʣʝʪʩʷ ʥʘ ʨʘʟʥʳʭ ʧʣʦʱʘʜʷʭ ʚ ʩʨʝʜʥʝʤ ʦʪ 8,5 ʜʦ 34 % 

(ʨʘʡʦʥ ʨ. ʉʫʭʘʷ ʊʫʥʛʫʩʢʘ - 8,5-10,0%, ʥʘ ɸʣʶʥʩʢʦʡ ʧʣʦʱʘʜʠ - 11%, ʘ ʚ 

ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʅʠʞʥʝʡ ʊʫʥʛʫʩʢʠ ʦʥʘ ʜʦʩʪʠʛʘʝʪ 12 %). ʉʘʤʘʷ ʚʳʩʦʢʘʷ 

çʟʘʨʘʞʸʥʥʦʩʪʴè ʦʪʤʝʯʝʥʘ ʚ ʨʘʡʦʥʝ ɹʦʣʴʰʦʛʦ ʇʦʨʦʛʘ (ʨ. ʅʠʞʥʷʷ ʊʫʥʛʫʩʢʘ) 

ʩʢʚ. ɹʇ-1 ʠ ʥʘ ʊʫʪʦʥʯʘʥʩʢʦʡ ʨʘʟʚʝʜʦʯʥʦʡ ʧʣʦʱʘʜʠ - 35,6 %. ɼʣʷ ʨʘʟʨʝʟʘ 

ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʯʝʭʣʘ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʩʝʨʠʠ ʧʣʘʩʪʦʚʳʭ ʠʥʪʨʫʟʠʡ, 

ʟʘʣʝʛʘʶʱʠʭ ʚ ʚʠʜʝ çʵʪʘʞʝʨʢʠè, ʦʜʥʘ ʥʘʜ ʜʨʫʛʦʡ ʠ ʨʘʟʜʝʣʝʥʥʳʭ ʧʣʘʩʪʘʤʠ 

ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ. ɹʣʦʢʠ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ çʟʘʨʘʞʝʥʥʦʩʪʴʶè ʢʦʥʪʘʢʪʠʨʫʶʪ ʩ 

ʙʣʦʢʘʤʠ, ʛʜʝ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʦʜʠʥʦʯʥʳʝ ʠʥʪʨʫʟʠʠ, ʣʠʙʦ ʦʥʠ ʚʦʚʩʝ 

ʦʪʩʫʪʩʪʚʫʶʪ. ʇʦʜʦʙʥʘʷ çʢʣʘʚʠʰʥʘʷè ʩʪʨʫʢʪʫʨʘ ʨʘʟʨʝʟʘ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʜʣʠʪʝʣʴʥʦ ʜʝʡʩʪʚʫʶʱʠʭ 

ʤʘʛʤʦʚʳʚʦʜʷʱʠʭ ʢʘʥʘʣʦʚ ʚ ʵʧʦʭʫ ʥʘʧʨʷʞʝʥʥʦʛʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ 

(ʨʘʥʥʷʷ ʧʝʨʤʴ-ʧʦʟʜʥʠʡ ʪʨʠʘʩ), ʧʦ ʢʦʪʦʨʳʤ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʝʨʝʨʳʚʘʤʠ 

ʧʨʦʠʩʭʦʜʠʣ ʧʦʜʲʝʤ ʪʨʘʧʧʦʚʦʡ ʤʘʛʤʳ. ɹʣʦʢʠ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʥʘʩʳʱʝʥʠʝʤ 

ʨʘʟʨʝʟʘ ʯʝʭʣʘ ʪʨʘʧʧʦʚʳʤʠ ʙʘʟʠʪʦʚʳʤʠ ʠʥʪʨʫʟʠʷʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʩʚʦʝʦʙʨʘʟʥʳʝ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʫʟʣʳ, ʠʤʝʶʱʠʝ ʨʘʟʣʠʯʥʫʶ 

ʤʦʨʬʦʣʦʛʠʶ ʧʦʚʝʨʭʥʦʩʪʠ. ʆʪʤʝʯʘʶʪʩʷ ʦʚʘʣʴʥʳʝ ʣʠʙʦ ʠʟʦʤʝʪʨʠʯʥʳʝ, ʩ 

ʧʦʧʝʨʝʯʥʠʢʦʤ 15-25 ʢʤ ʩʚʦʝʦʙʨʘʟʥʳʝ ʫʟʣʦʚʳʝ ʩʪʨʫʢʪʫʨʳ. ʇʦʜʦʙʥʦʝ 

ʩʪʨʦʝʥʠʝ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʟʘʢʘʨʪʠʨʦʚʘʥʦ ʚ ʨʘʡʦʥʝ ʧ. 

ɺʘʥʘʚʘʨʘ (ʨ. ʇʦʜʢʘʤʝʥʥʘʷ ʊʫʥʛʫʩʢʘ). ʅ.ʃ. ʉʘʧʨʦʥʦʚ ʚʳʜʝʣʠʣ ʵʪʠ 

ʩʪʨʫʢʪʫʨʳ ʚ ʢʘʯʝʩʪʚʝ ʢʨʫʧʥʳʭ ʤʥʦʛʦʬʦʢʫʩʥʳʭ ʧʘʣʝʦʚʫʣʢʘʥʠʯʝʩʢʠʭ ʠʣʠ 

ʚʫʣʢʘʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ [7]. ɺ ʧʨʝʜʝʣʘʭ ʠʟʫʯʝʥʥʦʛʦ ʨʘʡʦʥʘ ʩ 

ʫʯʝʪʦʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ [4] ʚʳʜʝʣʷʶʪʩʷ ʠ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ 

ʠʥʪʨʫʟʠʡ [5, 6]:  

I. ʅʝʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʠʣʠ ʩʣʘʙʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʠʥʪʨʫʟʠʠ 

ʧʦʨʦʜ ʥʦʨʤʘʣʴʥʦʛʦ ʨʷʜʘ. ʂʘʪʘʥʛʩʢʠʡ ʪʠʧ. 

II. ʉʣʦʞʥʦʧʦʩʪʨʦʝʥʥʳʝ ʨʘʩʩʣʦʝʥʥʳʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ 

ʠʥʪʨʫʟʠʚʳ ʧʦʨʦʜ ʥʦʨʤʘʣʴʥʦʛʦ ʠ ʤʘʛʥʝʟʠʘʣʴʥʦʛʦ ʨʷʜʘ. ʂʨʫʧʥʦʦʙʲʝʤʥʳʝ 

ʪʝʣʘ. ʆʥʸʢʩʢʠʡ ʪʠʧ. ʆʥʸʢʩʢʠʡ ʠʥʪʨʫʟʠʚ ʠ ʝʛʦ ʘʧʦʬʠʟʳ. 

II (1) ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʠ ʩʣʘʙʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʠʥʪʨʫʟʠʠ ʧʦʨʦʜ 

ʥʦʨʤʘʣʴʥʦʛʦ ʠ ʤʘʛʥʝʟʠʘʣʴʥʦʛʦ ʨʷʜʘ. ʍʦʣʤʠʥʩʢʠʡ ʧʦʜʪʠʧ ʆʥʸʢʩʢʦʛʦ ʪʠʧʘ. 

III.  ʉʝʢʫʱʠʝ, ʤʦʥʦʩʪʨʫʢʪʫʨʥʳʝ ʪʝʣʘ, ʩʦʧʦʩʪʘʚʠʤʳʝ ʩ ɸʛʘʪʩʢʠʤ 

ʜʘʡʢʦʚʳʤ ʪʠʧʦʤ. ʇʨʦʩʣʝʞʝʥʳ ʩʝʢʫʱʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʠʭ ʩ ʪʝʣʘʤʠ II  ʠ I 

ʪʠʧʦʚ. 

IV.  ʈʘʩʩʣʦʝʥʥʳʝ ʢʨʫʧʥʦʦʙʲʝʤʥʳʝ ʠʥʪʨʫʟʠʚʳ ʧʦʚʳʰʝʥʥʦʡ 

ʞʝʣʝʟʠʩʪʦʩʪʠ, ʩʦʧʦʩʪʘʚʠʤʳʝ ʩ ʂʫʟʴʤʦʚʩʢʠʤ ʪʠʧʦʤ. ʗʩʝʥʛʩʢʠʡ, ɸʥʘʢʠʪʩʢʠʡ 

ʠ ʄʘʢʩʠʤʦʚʩʢʠʡ ʠʥʪʨʫʟʠʚʳ.  
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ʈʘʟʨʝʟʘʤʠ ʩʢʚʘʞʠʥ ʩʪʨʫʢʪʫʨʥʦ-ʢʦʣʦʥʢʦʚʦʛʦ ʙʫʨʝʥʠʷ ʚʩʢʨʳʪʳ 

ʨʘʟʣʠʯʥʳʝ ʧʦ ʤʦʱʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ ʨʘʩʩʣʦʝʥʥʳʝ 

ʠʥʪʨʫʟʠʠ, ʧʦʚʳʰʝʥʥʦʡ ʤʘʛʥʝʟʠʘʣʴʥʦʩʪʠ, ʩʦʧʦʩʪʘʚʠʤʳʝ ʩ ʠʥʪʨʫʟʠʚʘʤʠ 

ʆʥʸʢʩʢʦʛʦ ʠʥʪʨʫʟʠʚʥʦʛʦ ʪʠʧʘ [5]. ʀʟʫʯʝʥʥʳʝ ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʛʠʧʝʨʙʘʟʠʪ-ʙʘʟʠʪʦʚʳʭ ʠʥʪʨʫʟʠʡ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʘʣʠʯʠʠ ʩʭʦʜʩʪʚʘ ʦʩʥʦʚʥʳʭ 

ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩ ʦʩʥʦʚʥʳʤʠ ʨʘʩʩʣʦʝʥʥʳʤʠ ʠʥʪʨʫʟʠʚʘʤʠ 

ʅʦʨʠʣʴʩʢʦʛʦ ʨʘʡʦʥʘ. ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʠʥʪʨʫʟʠʚʳ ʆʥʸʢʩʢʦʛʦ ʪʠʧʘ ʦʙʨʘʟʦʚʘʣʠʩʴ ʠʟ ʠʩʭʦʜʥʦʛʦ ʤʘʛʥʝʟʠʘʣʴʥʦʛʦ 

ʨʘʩʧʣʘʚʘ (ʦʢʦʣʦ 9,26Ñ2,68 ʤʘʩË % MgO), ʠʟʤʝʥʷʷʩʴ ʚ ʧʦʨʦʜʘʭ ʦʪ 3,33 ʜʦ 

17,94 ʤʘʩË %. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ 

ʚʥʫʪʨʠʢʘʤʝʨʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʠ ʙʣʠʟʦʩʪʠ ʠʭ ʢ ʨʘʩʩʣʦʝʥʥʳʤ ʠʥʪʨʫʟʠʷʤ 

ʅʦʨʠʣʴʩʢʦʛʦ ʪʠʧʘ. ʆʥʸʢʩʢʠʡ ʠʥʪʨʫʟʠʚʥʳʡ ʪʠʧ, ʩ ʫʯʝʪʦʤ ʝʛʦ ʠʟʫʯʝʥʥʦʩʪʠ, 

ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʵʪʘʣʦʥ ʢʨʫʧʥʦʦʙʲʝʤʥʳʭ ʧʨʦʷʚʣʝʥʠʡ 

ʠʥʪʨʫʟʠʚʥʦʛʦ ʪʨʘʧʧʦʚʦʛʦ ʤʘʛʤʘʪʠʟʤʘ ʥʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʝ. ʆʯʝʚʠʜʥʦ, 

ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʘʢʠʭ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ (ʆʥʸʢʩʢʠʡ 

ʨʘʩʩʣʦʝʥʥʳʡ ʠʥʪʨʫʟʠʚ, ʨʘʩʩʣʦʝʥʥʳʝ ʠʥʪʨʫʟʠʚʳ ʊʘʥʘʯʠ-ʄʦʢʪʘʢʦʥʩʢʦʡ, 

ʉʫʨʠʥʛʜʘʢʦʥʩʢʦʡ ʠ ʜʨʫʛʠʝ ʨʘʟʙʫʨʝʥʥʳʭ ʧʣʦʱʘʜʝʡ), ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʦ 

ʩ ʛʣʫʙʠʥʥʳʤʠ ʤʘʥʪʠʡʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʩ ʨʘʟʚʠʪʠʝʤ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʦʯʘʛʦʚ, 

ʩ ʜʝʬʦʨʤʘʮʠʝʡ ʥʘʜ ʥʠʤʠ ʧʦʨʦʜ ʣʠʪʦʩʬʝʨʳ ʠ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ. 

ʇʦ ʠʤʝʶʱʠʤʩʷ ʧʘʨʘʛʝʥʝʟʠʩʘʤ [5] ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʵʚʦʣʶʮʠʷ ʨʫʜʥʦ-

ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʦʪ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʚʢʨʘʧʣʝʥʥʠʢʦʚ 

ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʩʪʘʜʠʠ ʜʦ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʭ 

ʧʨʦʷʚʣʝʥʠʡ. ʂʨʫʧʥʳʭ ʩʢʦʧʣʝʥʠʡ ʩʫʣʴʬʠʜʥʳʭ ʤʝʜʥʦ-ʥʠʢʝʣʝʚʳʭ ʤʠʥʝʨʘʣʦʚ 

ʚ ʠʥʪʨʫʟʠʷʭ ʆʥʸʢʩʢʦʛʦ ʪʠʧʘ ʧʦʢʘ ʥʝ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʥʠʟʢʦʡ 

ʠʟʫʯʝʥʥʦʩʪʴʶ ʪʝʨʨʠʪʦʨʠʠ. ʆʪʢʨʳʪʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩʫʣʴʬʠʜʥʳʭ ʨʫʜ 

ʅʦʨʠʣʴʩʢʦʛʦ ʪʠʧʘ (ɿʘʧʘʜʥʘʷ ʯʘʩʪʴ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ) - ʚʦʧʨʦʩ ʚʨʝʤʝʥʠ 

ʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʛʝʦʣʦʛʦ-ʧʦʠʩʢʦʚʳʭ ʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ.  
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ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʫʛʣʫʙʣʝʥʥʦʤ ʠʟʫʯʝʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʤʠʛʨʘʮʠʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʠʤʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ (ʍʕ) ʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʬʦʨʤʘʮʠʡ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨʪʘʢʞʝ ʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʘʥʥʳʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʦʠʩʢʦʚ [1]. ʆʩʦʙʦʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʫʩʪʘʥʦʚʣʝʥʠʝ ʪʘʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʜʣʷ ʜʦʢʝʤʙʨʠʡʩʢʠʭ 

ʦʙʣʘʩʪʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʧʦʣʠʮʠʢʣʠʯʝʩʢʠʤ ʪʠʧʦʤ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ. 

ɸʥʘʣʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʨʫʜʥʳʭ ʠ ʧʝʪʨʦʛʝʥʥʳʭ ʍʕ ʥʘʤʠ ʦʩʫʱʝʩʪʚʣʝʥ ʥʘ ʙʘʟʝ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʭ 

ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʦʠʩʢʦʚ ʚ 

ʧʝʨʠʦʜ ʩ 1975 ʧʦ 2015 ʛʦʜʳ. ʇʦʩʣʝ ʧʨʠʚʝʜʝʥʠʷ ʜʘʥʥʳʭ ʨʘʟʥʳʭ ʣʝʪ ʢ ʚʠʜʫ, 

ʧʨʠʛʦʜʥʦʤʫ ʜʣʷ ʩʦʚʤʝʩʪʥʦʡ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʙʳʣʠ 

ʧʦʩʪʨʦʝʥʳ ʤʦʜʝʣʠ ʧʦʣʠʵʣʝʤʝʥʪʥʳʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʢʘʨʪʥʘ ʪʝʨʨʠʪʦʨʠʶ 

ɸʣʜʘʥʦ-ʉʪʘʥʦʚʦʛʦ ʱʠʪʘ (ɸʉʑ) ʠ ʢʘʨʪʳ-ʚʨʝʟʢʠ ʥʘ ʦʪʜʝʣʴʥʳʝ 
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ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʧʣʦʱʘʜʠ. ʄʦʜʝʣʠ ʢʘʨʪ ʧʦʩʪʨʦʝʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʚ ʘʣʛʦʨʠʪʤʘʭ 

ʧʨʦʛʨʘʤʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ GEORUN [4]. ʇʦʩʪʨʦʝʥʠʝ ʢʘʨʪ 

ʦʩʥʦʚʳʚʘʣʦʩʴ ʥʘ ʧʨʠʥʮʠʧʘʭ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʠ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚʦ ɺʉɽɻɽʀ [3]. ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʪʘʢʠʭ ʢʘʨʪ 

ʜʣʷ ʨʝʰʝʥʠʷ ʮʝʣʦʛʦ ʨʷʜʘ ʧʨʦʛʥʦʟʥʳʭ ʠ ʧʦʠʩʢʦʚʳʭ ʟʘʜʘʯ ʙʳʣʦ ʧʦʢʘʟʘʥʦ 

ʘʚʪʦʨʦʤ ʚ ʧʨʝʜʳʜʫʱʠʭ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʨʘʙʦʪʘʭ [4]. 

ʇʦʣʠʵʣʝʤʝʥʪʥʘʷ ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʢʘʨʪʘ ɸʉʑʧʦʩʪʨʦʝʥʘ ʥʘ ʛʝʦʣʦʛʦ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʦʩʥʦʚʝ [2]. ɻʝʦʭʠʤʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʵʪʦʡ ʢʘʨʪʳ ʦʪʨʘʞʘʝʪ 

ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʪʠʧʳ ʘʩʩʦʮʠʘʮʠʡ ʍʕ; ʫʨʦʚʥʠ 

ʥʘʢʦʧʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ; ʩʪʝʧʝʥʴ ʦʜʥʦʨʦʜʥʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ; ʛʝʦʭʠʤʠʯʝʩʢʫʶ ʩʧʝʮʠʘʣʠ-

ʟʘʮʠʶ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʬʦʨʤʘʮʠʡ ʠ ʩʪʨʫʢʪʫʨʥʦ-ʚʝʱʝʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

(ʉɺʂ); ʣʦʢʘʣʴʥʳʝ ʚʳʩʦʢʦʢʦʥʪʨʘʩʪʥʳʝ ʢʦʤʧʣʝʢʩʥʳʝ ʘʥʦʤʘʣʠʠ ʨʫʜʦʛʝʥʥʳʭ 

ʍʕ. 

ʆʩʥʦʚʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʦ ʥʦʚʦʝ 

ʛʝʦʭʠʤʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ɸʉʑ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʫʪʦʯʥʠʪʴ 

ʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʛʨʘʥʠʮʳ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʧʨʦʚʝʩʪʠ 

ʧʨʦʛʥʦʟʥʫʶ ʦʮʝʥʢʫ ʪʝʨʨʠʪʦʨʠʠ ʩ ʫʯʝʪʦʤ ʥʦʚʳʭ ʜʘʥʥʳʭ ʠ ʚʳʷʚʠʪʴ 

ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʨʘʥʛʦʚ: ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦ-

ʚʠʥʮʠʠ ʠ ʧʦʷʩʘ, ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʦʙʣʘʩʪʠ, ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʨʘʡʦʥʳ ʠ ʟʦʥʳ.  

ʇʦʜʦʙʥʳʝ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʚʳʜʝʣʝʥʳ ʜʣʷ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ 

ʥʘʢʦʧʣʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʘ ʠʤʝʥʥʦ ʜʣʷ ʢʣʘʨʢʦʚʦʛʦ ʠ ʚʳʰʝ 

ʢʣʘʨʢʦʚʦʛʦ (2<R<5) ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ (5<R<10) ʠ 

ʣʦʢʘʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ (RÒ10) [3]. ɹʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʢʦʧʣʝʥʠʷ ʫʤʝʥʴʰʘʶʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʚ ʨʘʥʛʝ ʨʘʡʦʥʦʚ ʠ ʟʦʥ, ʘ ʠʥʦʛʜʘ 

ʠʟʤʝʥʷʝʪʩʷ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʡ ʪʠʧ ʘʩʩʦʮʠʘʮʠʡ ʵʣʝʤʝʥʪʦʚ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʝʛʦ 

ʫʧʨʦʱʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʣʠʪʦ-ʭʘʣʴʢʦʬʠʣʴʥʳʡ ʢ ʭʘʣʴʢʦʬʠʣʴʥʦʤʫ ʠ ʜʨ.) ʧʨʠ 

ʥʝʠʟʤʝʥʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʦʧʦʜʯʠʥʝʥʥʦʩʪʠ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ʅʘ ʢʘʨʪʝ 

ʧʦʢʘʟʘʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ 

ʚ ʨʘʥʛʝ ʨʘʡʦʥʦʚ ʠ ʟʦʥ, ʢʦʪʦʨʳʝ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʪʘʢʠʭ ʢʨʫʧʥʳʭ 

ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, ʢʘʢ ʉʪʘʥʦʚʦʡ 

ʛʝʦʭʠʤʠʯʝʩʢʠʡ ʧʦʷʩ ʠ ɸʣʜʘʥʩʢʘʷ ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʧʨʦʚʠʥʮʠʷ. 

ʉʪʘʥʦʚʦʡ ʛʝʦʭʠʤʠʯʝʩʢʠʡ ʧʦʷʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʩʦʚʧʘʜʘʝʪ ʩ ʦʜʥʦ-

ʠʤʝʥʥʦʡ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʴʶ. ɽʛʦ ʛʝʦʭʠʤʠʯʝʩʢʠʡ ʦʙʣʠʢ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʯʝʪʘʥʠʝʤ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʛʝʦʭʠʤʠʯʝʩʢʠ ʨʘʟʥʦʪʠʧʥʳʭ 

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤʘʮʠʡ [2]. ɺ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʧʦʷʩʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 
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ʨʘʟʚʠʪʳ ʚʝʨʭʥʝʘʨʭʝʡʩʢʠʝ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʘʤʬʠʙʦʣʠʪʦʚʦʡ 

ʬʘʮʠʠ ʦʣʸʢʤʠʥʩʢʦʡ ʩʝʨʠʠ ʠ ʛʨʘʥʠʪʦ ʠ ʜʳʤʠʛʤʘʪʠʪ-ʧʣʘʛʠʦʛʨʘʥʠʪʦʚʦʡ 

ʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʢʦʥʪʨʘʩʪʥʳʡ ʣʠʪʦ-ʭʘʣʴʢʦʬʠʣʴʥʳʡ ʦʙʣʠʢ ʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʳ ʥʘ ʤʦʣʠʙʜʝʥ. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʦʷʩʘ ʨʘʟʚʠʪʳ 

ʥʠʞʥʝʘʨʭʝʡʩʢʠʝ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʛʨʘʥʫʣʠʪʦʚʦʡ ʬʘʮʠʠ 

ʢʫʨʫʣʴʪʠʥʩʢʦʡ ʩʝʨʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʣʠʪʦʬʠʣʴʥʦʡ ʘʩʩʦʮʠʘʮʠʝʡ 

ʵʣʝʤʝʥʪʦʚ ʠ ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ ʥʘ Mo, Y, Yb, La. ɺ ʧʨʝʜʝʣʘʭ ʚʦʩʪʦʯʥʦʛʦ 

ʬʣʘʥʛʘ ʉʪʘʥʦʚʦʛʦ ʧʦʷʩʘ ʛʣʘʚʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʦʙʨʘʟʦʚʘʥʠʷ ʛʘʙʙʨʦ-

ʘʥʦʨʪʦʟʠʪʦʚʦʡ ʬʦʨʤʘʮʠʠ ʩ ʢʦʥʪʨʘʩʪʥʦʡ ʭʘʣʴʢʦ-ʩʠʜʝʨʦʬʠʣʴʥʦʡ 

ʘʩʩʦʮʠʘʮʠʝʡ ʵʣʝʤʝʥʪʦʚ ʠ ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ ʥʘ ʤʝʜʴ. ɻʨʘʥʠʪʦʠʜʳ 

ʛʨʘʥʦʜʠʦʨʠʪ-ʛʨʘʥʠʪʦʚʦʡ ʠ ʛʨʘʥʠʪʦʚʦʡ ʬʦʨʤʘʮʠʡ ʤʝʟʦʟʦʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʩʩʦʮʠʘʮʠʷʤʠ ʵʣʝʤʝʥʪʦʚ ʣʠʪʦ-ʭʘʣʴʢʦʬʠʣʴʥʦʛʦ ʪʠʧʘ (ʄʦ, 

ʈb, Cu). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʉʪʘʥʦʚʦʡ ʛʝʦʭʠʤʠʯʝʩʢʠʡ ʧʦʷʩ ʚ ʮʝʣʦʤ ʤʦʞʝʪ ʙʳʪʴ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʢʘʢ ʩʤʝʰʘʥʥʳʡ ʩʠʜʝʨʦ-ʣʠʪʦ-ʭʘʣʴʢʦʬʠʣʴʥʳʡ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʡ. ʃʠʪʦ-ʩʠʜʝʨʦ-ʭʘʣʴʢʦʬʠʣʴʥʳʡ ʦʙʣʠʢʵʪʦʛʦ ʧʦʷʩʘ 

ʦʪʯʝʪʣʠʚʦ ʚʳʨʠʩʦʚʳʚʘʝʪʩʷ ʠ ʥʘ ʢʘʨʪʝ ʣʦʢʘʣʴʥʳʭ ʘʥʦʤʘʣʠʡ. ɺ ʝʛʦ ʩʦʩʪʘʚʝ 

ʚʳʜʝʣʷʝʪʩʷ ʩʝʨʠʷ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʟʦʥ: ʀʤʘʥʛʨʩʢʘʷ, ʂʘʣʘʨʦ-ɼʘʨʳʥʶʨʷʭʩʢʘʷ, 

ʃʘʨʙʠʥʩʢʘʷ, ʏʠʣʴʯʠʥʩʢʘʷ ʠ ɼʞʘʥʠʥʩʢʘʷ [4]. 

ɸʣʜʘʥʩʢʘʷ ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʧʨʦʚʠʥʮʠʷ ʚ ʮʝʣʦʤ ʜʠʪʦ-ʩʠʜʝʨʦ-ʭʘʣʴʢʦ-

ʬʠʣʴʥʦʛʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ ʪʠʧʘ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʩʦʚʧʘʜʘʝʪ ʩ ʪʝʨ-

ʨʠʪʦʨʠʝʡ ɸʉʑ. ʆʥʘ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʯʝʪʳʨʝ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʦʙʣʘʩʪʠ, 

ʢʦʪʦʨʳʝ ʥʘʟʚʘʥʳ ɺʠʪʠʤʦ-ʆʣʸʢʤʠʥʩʢʦʡ, ɸʣʜʘʥʦ-ʊʠʤʧʪʦʥʩʢʦʡ, ʊʠʤʧʪʦʥʦ-

ʋʯʫʨʩʢʦʡ ʠ ʄʘʡʤʘʢʘʥʦ-ɹʘʪʘʤʛʩʢʦʡ [1]. 

ʀʥʪʝʛʨʘʣʴʥʦʝ ʛʝʦʭʠʤʠʯʝʩʢʦʝ ʧʦʣʝ ɸʉʑ ʬʦʨʤʠʨʦʚʘʣʦʩʴ ʚ ʪʝʯʝʥʠʝ 

ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʦʪ ʘʨʭʝʷ ʜʦ ʤʝʟʦʟʦʷ ʚʢʣʶʯʠʪʝʣʴʥʦ. ʇʨʠ ʵʪʦʤ ʢʘʞʜʘʷ 

ʯʝʪʢʦ ʬʠʢʩʠʨʫʝʤʘʷ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʩʦʙʳʪʠʷʤʠ ʚʨʝʤʝʥʥʘʷ ʵʧʦʭʘ ʙʳʣʘ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʛʝʦʭʠʤʠʯʝʩʢʠ ʠʥʜʠʚʠʜʫʘʣʴʥʘ. ɺʦʟʨʘʩʪʥʳʝ ʨʫʙʝʞʠ 

ʚʳʜʝʣʷʝʤʳʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʵʧʦʭ ʥʘʢʦʧʣʝʥʠʷ ʤʝʪʘʣʣʦʚ ʠ ʯʝʨʝʜʦʚʘʥʠʝ ʪʠʧʦʚ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʠ ʩʦʙʩʪʚʝʥʥʦ ʨʫʜʦʦʙʨʘʟʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʩʤʝʥʦʡ ʛʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʚ ʨʘʟʚʠʪʠʠ ʨʝʛʠʦʥʘ [5]. 

1. ʈʘʥʥʝʘʨʭʝʡʩʢʘʷ ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʵʧʦʭʘ ʠʤʝʝʪ ʦʪʯʝʪʣʠʚʳʡ ʣʠʪʦ-

ʩʠʜʝʨʦʬʠʣʴʥʳʡ ʦʙʣʠʢ. ɺʝʜʫʱʘʷ ʩʠʜʝʨʦʬʠʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʦʙʫʩʣʦʚʣʝʥʘ 

ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ ʚ ʩʦʩʪʘʚʝ ʩʫʧʨʘʢʨʫʩʪʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʩʣʘʥʮʝʚ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ, ʠʤʝʶʱʠʭ ʧʝʨʚʠʯʥʦ 

ʙʘʟʘʣʴʪʦʠʜʥʫʶ ʧʨʠʨʦʜʫ. ɹʦʣʝʝ ʧʦʟʜʥʠʝ ʧʨʦʮʝʩʩʳ ʫʣʴʪʨʘʤʝ-
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ʪʘʤʦʨʬʦʛʝʥʥʦʛʦ ʛʨʘʥʠʪʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʚʝʣʠ ʢ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʭʠʤʠ-

ʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʩʠʜʝʨʦʬʠʣʴʥʦʡ ʛʨʫʧʧʳ - ʧʨʝʞʜʝ ʚʩʝʛʦ ʞʝʣʝʟʘ, ʤʘʛʥʠʷ ʠ 

ʦʪʯʘʩʪʠ ʪʠʪʘʥʘ, ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʫʣʴʪʨʘʤʝʪʘʤʦʨʬʦʛʝʥʥʦ-ʤʝʪʘʩʦ- ʤʘʪʠʯʝʩʢʠʭ 

ʣʦʢʘʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʞʝʣʝʟʘ (ʪʠʪʘʥʦ-ʤʘʛʥʝʪʠʪʦʚʳʝ ʨʫʜʳ) ʠ ʤʘʛʥʠʷ 

(ʬʣʦʛʦʧʠʪ). ʋʣʴʪʨʘʤʝʪʘʤʦʨʬʦʛʝʥʥʳʝ ʛʨʘʥʠʪʦʠʜʳ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʦʙʦʛʘʪʠʣʠʩʴ TR, ʄʦ ʠ ʦʪʯʘʩʪʠ ʈb. 

2. ʇʦʟʜʥʝʘʨʭʝʡʩʢʦ-ʨʘʥʥʝʧʨʦʪʝʨʦʟʦʡʩʢʘʷ ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʵʧʦʭʘʩʠʜʝʨʦ-

ʣʠʪʦ-ʭʘʣʴʢʦʬʠʣʴʥʦʛʦ ʦʙʣʠʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʩʣʘʙʣʝʥʠʝʤ ʩʠʜʝʨʦʬʠʣʴʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ. ʃʦʢʘʣʴʥʳʝ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʞʝʣʝʟʘ, ʪʠʪʘʥʘ ʠ ʚʘʥʘʜʠʷ 

ʩʚʷʟʘʥʳ ʯʘʩʪʠʯʥʦ ʩ ʞʝʣʝʟʠʩʪʳʤʠ ʢʚʘʨʮʠʪʘʤʠ ʙʦʨʩʘʣʠʥʩʢʦʡ ʩʝʨʠʠ, ʘ ʚ 

ʦʩʥʦʚʥʦʤ ʩ ʠʥʪʨʫʟʠʷʤʠʪʠʪʘʥʦ-ʤʘʛʥʝʪʠʪʦʚʦʥʦʩʥʳʭ ʘʥʦʨʪʦʟʠʪʦʚ ʠ 

ʫʣʴʪʨʘʙʘʟʠʪʦʚ. ʕʪʠ ʞʝ ʠʥʪʨʫʟʠʠ ʚʥʝʩʣʠ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ 

ʭʘʣʴʢʦʬʠʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʵʧʦʭʠ (ʤʝʜʴ). 

ʋʣʴʪʨʘʤʝʪʘʤʦʨʬʦʛʝʥʥʦʝ ʛʨʘʥʠʪʦʦʙʨʘʟʦʚʘʥʠʝ ʵʪʦʡ ʵʧʦʭʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʠ ʯʘʩʪʠʯʥʦʤʫ ʥʘʢʦʧʣʝʥʠʶ ʣʠʪʦʬʠʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʄʦ ʠ 

TR.  

3. ʇʨʦʪʝʨʦʟʦʡʩʢʘʷ ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʵʧʦʭʘ ʠʤʝʝʪʣʠʪʦ-ʭʘʣʴʢʦʬʠʣʴʥʫʶ 

ʩʧʝʮʠʘʣʠʟʘʮʠʶ. ʍʘʣʴʢʦʬʠʣʴʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ (ʉu) ʩʠʣʴʥʦ ʧʨʦʷʚʣʝʥʘ ʢʘʢ ʚ 

ʦʩʘʜʦʯʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ (ʫʜʦʢʘʥʩʢʘʷ ʩʝʨʠʷ), ʪʘʢ ʠ ʚ 

ʠʥʪʨʫʟʠʚʥʳʭ ʧʦʨʦʜʘʭ ʙʘʟʠʪʦʚʦʛʦ ʧʝʪʨʦʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ (ʯʠʥʝʡʩʢʠʡ 

ʢʦʤʧʣʝʢʩ ʛʘʙʙʨʦ-ʥʦʨʠʪʦʚ). ɻʨʘʥʠʪʦʠʜʳ ʵʪʦʡ ʵʧʦʭʠ ʦʪʯʝʪʣʠʚʦ ʣʠʪʦʬʠʣʴʥʳ 

(Mo, TR, Zr, Sn, Nb, ʈ). ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʘʧʘʪʠʪʦʥʦʩʥʳʝ 

ʩʠʝʥʠʪʦ-ʜʠʦʨʠʪʳ ʯʫʣʴʤʘʥʩʢʦʛʦ (ʘʤʫʪʩʢʦʛʦ) ʢʦʤʧʣʝʢʩʘ. ɻʠʜʨʦʪʝʨʤʘʣʴʥʦ-

ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʦʪʝʨʦʟʦʡʩʢʦʡ ʵʧʦʭʠ ʧʨʦʜʫʮʠʨʦʚʘʣʘ 

ʣʦʢʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʫʜʥʳʭ ʵʣʝʤʝʥʪʦʚ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʣʠʪʦʬʠʣʴʥʦʡ 

ʛʨʫʧʧʳ (ʨʝʜʢʠʝ ʤʝʪʘʣʣʳ, ʬʦʩʬʦʨ). 

4. ʇʦʟʜʥʝʧʨʦʪʝʨʦʟʦʡʩʢʦ-ʧʘʣʝʦʟʦʡʩʢʘʷ ʩʠʜʝʨʦ-ʣʠʪʦʬʠʣʴʥʘʷ 

ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʵʧʦʭʘ ʠʛʨʘʝʪ ʧʦʜʯʠʥʝʥʥʫʶ ʨʦʣʴ. ʃʦʢʘʣʴʥʦ ʧʨʦʷʚʣʝʥʥʳʝ 

ʠʥʪʨʫʟʠʠ ʱʝʣʦʯʥʦ-ʫʣʴʪʨʘʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʳ ʥʘ ʉr, ʊi, ʘ 

ʛʨʘʥʠʪʳ ʠ ʩʠʝʥʠʪʳ ʠʥʛʘʤʘʢʠʪʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ - ʥʘ ʄʦ. ʕʪʠ ʵʣʝʤʝʥʪʳ ʠ 

ʦʙʨʘʟʫʶʪ ʣʦʢʘʣʴʥʳʝ ʘʥʦʤʘʣʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʵʧʦʭʠ. 

5. ʄʝʟʦʟʦʡʩʢʘʷ ʣʠʪʦ-ʭʘʣʴʢʦʬʠʣʴʥʘʷ ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʵʧʦʭʘ ʚʥʦʩʠʪ 

ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʩʪʨʫʢʪʫʨʫ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʧʦʣʷ 

ɸʉʑ. ɻʣʘʚʥʫʶ ʨʦʣʴ ʠʛʨʘʣʘ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʨʦʠʟʚʦʜʥʳʤʠ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʣʦʢʘʣʴʥʳʝ 

ʘʥʦʤʘʣʠʠ ʄʦ, ʈb, ʉu ʠ TR. ʄʘʛʤʘʪʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʱʝʣʦʯʥʦʛʦ ʠ 
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ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ, ʘ ʪʘʢʞʝ ʦʩʘʜʦʯʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʧʦʨʦʜʳ ʛʝʦʭʠʤʠʯʝʩʢʠ 

ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʦʚʘʥʳ ʩʣʘʙʝʝ, ʭʦʪʷ ʠ ʦʥʠ ʧʨʠʚʥʦʩʷʪ ʚ ʠʥʪʝʛʨʘʣʴʥʦʝ 

ʛʝʦʭʠʤʠʯʝʩʢʦʝ ʧʦʣʝ ʣʠʪʦ-ʭʘʣʴʢʦʬʠʣʴʥʫʶ ʢʦʤʧʦʥʝʥʪʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʤʝʟʦʟʦʡʩʢʘʷ ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʵʧʦʭʘ ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 

ʣʦʢʘʣʴʥʳʭ ʢʦʥʪʨʘʩʪʥʳʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ ʣʠʪʦ-ʭʘʣʴʢʦʬʠʣʴʥʦʡ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ. 

ɸʥʘʣʠʟ ʧʦʩʪʨʦʝʥʥʳʭ ʧʦʣʠʵʣʝʤʝʥʪʥʳʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʢʘʨʪ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʩʦ ʚʨʝʤʝʥʝʤ ʠʟʤʝʥʷʣʠʩʴ ʥʝ ʪʦʣʴʢʦ ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʘʥʦʤʘʣʠʡ, ʥʦ ʠ 

ʩʪʨʫʢʪʫʨʘ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʧʦʣʷ. ʇʦʩʣʝʜʥʝʝ ʦʩʦʙʝʥʥʦ 

ʦʪʯʝʪʣʠʚʦ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘ ʢʘʨʪʝ ʣʦʢʘʣʴʥʳʭ ʘʥʦʤʘʣʠʡ. ʊʘʢ, ʥʘʠʙʦʣʝʝ 

ʜʨʝʚʥʠʝ ʘʨʭʝʡʩʢʦ-ʨʘʥʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʝ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ 

ʠʤʝʶʪ ʰʠʨʦʪʥʫʶ ʦʨʠʝʥʪʠʨʦʚʢʫ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʠʜʝʨʦʬʠʣʴʥʫʶ 

ʛʝʦʭʠʤʠʯʝʩʢʫʶ ʩʧʝʮʠʘʣʠʟʘʮʠʶ. ʇʨʠʤʝʨʘʤʠ ʪʘʢʠʭ ʩʪʨʫʢʪʫʨ ʷʚʣʷʝʪʩʷ 

ʉʪʘʥʦʚʦʡ ʛʝʦʭʠʤʠʯʝʩʢʠʡ ʧʦʷʩ ʠ ʆʣʸʢʤʦ-ɻʳʥʳʤʩʢʘʷ ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʟʦʥʘ 

ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ. ʕʪʘ ʟʦʚʘ ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʚ ʰʠʨʦʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ 

ʨʘʩʩʪʦʷʥʠʝ ʩʚʳʰʝ 600 ʢʤ ʧʨʠ ʰʠʨʠʥʝ ʚ 45-65 ʢʤ. ʉʪʨʫʢʪʫʨʥʦ ʦʥʘ ʩʦʚʧʘʜʘʝʪ 

ʩ ʩʠʩʪʝʤʦʡ ʨʝʛʠʦʥʘʣʴʥʳʭ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ ʰʠʨʦʪʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ɺ 

ʮʝʣʦʤ ʞʝ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʥʘ ʫʨʦʚʥʝ ʛʝʦʭʠʤʠʯʝʩʢʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ 

ʫʚʷʟʳʚʘʶʪʩʷ ʩ ʚʳʜʝʣʷʝʤʳʤʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʨʝʜʝʣʘʭ ɸʉʑ 

ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʠʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʠ ʧʦʟʚʦʣʷʶʪ ʫʪʦʯʥʠʪʴ 

ʢʦʥʬʠʛʫʨʘʮʠʶ ʧʦʩʣʝʜʥʠʭ ʠ ʥʘʤʝʪʠʪʴ ʨʷʜ ʧʦʪʝʥʮʠʘʣʴʥʦ ʨʫʜʥʳʭ ʨʘʡʦʥʦʚ. 
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ʈʦʛʦʚ ɸ.ɺ.1, ʉʳʯʝʚ ʉ.ʅ.2,1, ʃʝʙʝʜʝʚʘ ʆ.ʖ.1,2, ɸʱʘʫʣʦʚʘ ɸ.ʉ.2 

1 ï ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ  

ʠʤ. ɸ.ʇ. ʂʘʨʧʠʥʩʢʦʛʦ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ,  

Aleksandr_Rogov@vsegei.ru, Olga_Lebedeva@vsegei.ru 

2 ï ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, s.sychev@spbu.ru, link-2014@mail.ru 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʛʝʦʣʦʛʦ-ʩʲʝʤʦʯʥʳʭ ʨʘʙʦʪ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʆʤʫʣʝʚʩʢʦʛʦ 

ʧʦʜʥʷʪʠʷ ʥʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʛʨʘʥʠʪʳ ʭʘʨʘʫʣʘʭʩʢʦʛʦ ʠ ʨʘʩʩʦʰʠʥʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʦʚ (ʨʠʩ. 1). 

ɻʨʘʥʠʪʳ ʭʘʨʘʫʣʘʭʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʣʘʛʘʶʪ ʥʝʙʦʣʴʰʦʡ ʤʘʩʩʠʚ 

ʧʣʦʱʘʜʴʶ 2 ʢʤ2 ʚ ʨʘʡʦʥʝ ʭʨ. ɻʘʨʤʳʯʘʥ, ʚ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʈʘʩʩʦʭʘ ʚ 10 ʢʤ 

ʥʠʞʝ ʫʩʪʴʷ ʨ. ʍʘʭʘʥʜʞʘ. ʄʘʩʩʠʚ ʠʤʝʝʪ ʚ ʧʣʘʥʝ ʠʟʦʤʝʪʨʠʯʥʫʶ ʬʦʨʤʫ, 

ʩʣʝʛʢʘ ʚʳʪʷʥʫʪʫʶ ʚ ʩʫʙʰʠʨʦʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʯʝʪʢʠʝ, ʩʝʢʫʱʠʝ ʢʦʥʪʘʢʪʳ, 

ʧʘʜʘʶʱʠʝ ʚ ʩʪʦʨʦʥʫ ʦʪ ʠʥʪʨʫʟʠʠ. ʎʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʠʥʪʨʫʟʠʠ ʩʣʦʞʝʥʘ 

ʙʠʦʪʠʪʦʚʳʤʠ ʠ ʘʤʬʠʙʦʣ-ʙʠʦʪʠʪʦʚʳʤʠ ʛʨʘʥʠʪʘʤʠ, ʧʝʨʝʭʦʜʷʱʠʤʠ ʚ 

ʢʨʘʝʚʳʭ ʯʘʩʪʷʭ ʣʠʙʦ ʚ ʛʨʘʥʦʜʠʦʨʠʪʳ, ʣʠʙʦ ʚ ʛʨʘʥʠʪ-ʧʦʨʬʠʨʳ, ʠʥʦʛʜʘ ʚ 

ʢʨʘʝʚʳʭ ʯʘʩʪʷʭ ʥʘʙʣʶʜʘʶʪʩʷ ʤʘʣʦʤʦʱʥʳʝ ʞʠʣʳ ʘʧʣʠʪʦʚ. ɺ ʵʢʟʦʢʦʥʪʘʢʪʝ 

ʚʤʝʱʘʶʱʠʝ ʧʦʨʦʜʳ ʩʣʝʛʢʘ ʦʨʦʛʦʚʠʢʦʚʘʥʳ, ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ 

ʩʢʘʨʥʠʨʦʚʘʥʳ (ʣʠʥʟʳ ʤʦʱʥʦʩʪʴʶ 1-2 ʤ ʵʧʠʜʦʪʦʚʳʭ ʠ ʜʠʦʧʩʠʜ-ʵʧʠʜʦʪʦʚʳʭ 

ʩʢʘʨʥʦʚ) ɻʨʘʥʠʪʳ ï ʩʝʨʳʝ, ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʝ, ʩʨʝʜʥʝ ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ. 

ɺʢʨʘʧʣʝʥʥʠʢʠ (ʜʦ 0,5 ʩʤ) ʚ ʧʦʨʬʠʨʦʚʠʜʥʳʭ ʨʘʟʥʦʩʪʷʭ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʘʣʴʙʠʪʦʤ (20-30%). ʉʚʷʟʫʶʱʘʷ ʤʘʩʩʘ ʩʣʦʞʝʥʘ ʤʝʣʢʦ-, ʣʠʙʦ 

ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤ ʛʨʘʥʠʪʦʤ. ɺ ʉɺ ʯʘʩʪʠ ʤʘʩʩʠʚʘ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʨʫʜʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʝʪ ʤʘʛʥʝʪʠʪ. ɺʪʦʨʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʧʨʦʷʚʣʝʥʳ ʚ ʭʣʦʨʠʪʠʟʘʮʠʠ ʪʝʤʥʦʮʚʝʪʥʳʭ ʤʠʥʝʨʘʣʦʚ ʠ ʥʝʢʦʪʦʨʦʡ 

ʩʝʨʠʪʠʟʘʮʠʠ ʧʣʘʛʠʦʢʣʘʟʦʚ. 

ʈʘʩʩʦʰʠʥʩʢʠʡ ʛʨʘʥʠʪʥʳʡ ʤʘʩʩʠʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʙʘʩʩʝʡʥʝ ʩʨʝʜʥʝʛʦ 

ʪʝʯʝʥʠʷ ʨ. ʈʘʩʩʦʭʠ, ʚ 7 ʢʤ ʥʠʞʝ ʫʩʪʴʷ ʨ. ɹʫʣʢʫʪ. ʅʘʟʚʘʥʠʝ ʢʦʤʧʣʝʢʩʫ ʜʘʥʦ 

ʧʦ ʦʜʥʦʠʤʝʥʥʦʤʫ ʤʘʩʩʠʚʫ. ʄʘʩʩʠʚ ʠʤʝʝʪ ʚ ʧʣʘʥʝ ʧʦʯʪʠ ʠʟʦʤʝʪʨʠʯʥʫʶ 

ʬʦʨʤʫ, ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 18 ʢʤ2. ʖʛʦ-ʟʘʧʘʜʥʳʡ ʢʦʥʪʘʢʪ ʤʘʩʩʠʚʘ ʯʝʪʢʠʡ, 

ʩʝʢʫʱʠʡ, ʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʡ ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʠʥʪʨʫʟʠʚʘ 

ʩʣʦʞʝʥʘ ʩʚʝʪʣʳʤʠ ʨʦʟʦʚʘʪʦ-ʩʝʨʳʤʠ, ʩʨʝʜʥʝ- ʠ ʢʨʫʧʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ 

ʙʠʦʪʠʪʦʚʳʤʠ ʛʨʘʥʠʪʘʤʠ. ɺʜʦʣʴ ʚʦʩʪʦʯʥʳʡ ʢʦʥʪʘʢʪʘ, ʩʦʚʧʘʜʘʶʱʝʛʦ ʩ 

ʥʘʜʚʠʛʦʤ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʢʘʪʘʢʣʘʟʠʨʦʚʘʥʥʳʝ ʨʘʟʛʥʝʡʩʦʚʘʥʥʳʝ ʛʨʘʥʠʪʳ. 
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ɹʠʦʪʠʪʦʚʳʝ ʛʨʘʥʠʪʦʠʜʳ ʨʘʩʩʝʢʘʶʪʩʷ ʜʦʚʦʣʴʥʦ ʯʘʩʪʳʤʠ ʘʧʣʠʪʦʚʠʜʥʳʤʠ 

ʞʠʣʘʤʠ ʠ ʙʦʣʝʝ ʨʝʜʢʠʤʠ ʜʘʡʢʘʤʠ ʤʘʩʩʠʚʥʳʭ ʪʝʤʥʦ-ʟʝʣʝʥʳʭ 

ʤʠʢʨʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʛʘʙʙʨʦʠʜʦʚ ʤʦʱʥʦʩʪʴʶ ʜʦ 8-9 ʤ. ɻʘʙʙʨʦʠʜʳ ʠ 

ʚʤʝʱʘʶʱʠʝ ʠʭ ʛʨʘʥʠʪʳ ʚʜʦʣʴ ʢʦʥʪʘʢʪʘ ʩʠʣʴʥʦ ʨʘʩʩʣʘʥʮʦʚʘʥʳ ʠ ʟʘʤʝʪʥʦ 

ʵʧʠʜʦʪʠʟʠʨʦʚʘʥʳ. ʕʢʟʦʢʦʥʪʘʢʪʳ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʦʨʦʛʦʚʠʢʦʚʘʥʠʝʤ (ʟʦʥʳ 

ʜʦ 40 ʤ) ʪʝʨʨʠʛʝʥʥʳʭ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ. ʉʢʘʨʥʳ ʩʦ ʩʬʘʣʝʨʠʪʦʤ ʦʙʳʯʥʦ 

ʜʠʦʧʩʠʜʦʚʳʝ ʩ ʧʨʠʤʝʩʴʶ ʛʝʤʘʪʠʪʘ ʠ ʧʠʨʠʪʘ. ʄʦʱʥʦʩʪʴ ʟʦʥ ʩʢʘʨʥʠʨʦʚʘʥʠʷ 

ʥʝ ʙʦʣʝʝ 2 ʤ. 

 
ʈʠʩ. 1. ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʆʤʫʣʝʚʩʢʦʛʦ ʧʦʜʥʷʪʠʷ: 1 ïʈʳʭʣʳʝ ʢʘʡʥʦʟʦʡʩʢʠʝ 

ʦʙʨʘʟʦʚʘʥʠʷ; 2 ï ʄʝʣʦʚʳʝ ʫʛʣʝʥʦʩʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʄʦʤʦ-ɿʳʨʷʥʩʢʦʡ ʚʧʘʜʠʥʳ; 3 ï 

ʄʘʩʩʠʚʳ ʛʨʘʥʠʪʦʠʜʦʚ; 4 ï ʊʠʪʦʥʩʢʠʝ ʪʝʨʨʠʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ; 5 ï ʂʠʤʤʝʨʠʜʞ-

ʪʠʪʦʥʩʢʠʝ ʨʠʦʣʠʪʳ; 6 ï ɹʘʪʥʠʞʥʝʪʠʪʦʥʩʢʠʝ ʦʩʘʜʦʯʥʦ-ʚʫʣʢʘʥʦ-ʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ; 

7 ï ɺʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʦ-ʥʠʞʥʝʤʝʟʦ-ʟʦʡʩʢʠʝ ʢʨʝʤʥʠʩʪʦ-ʪʝʨʨʠʛʝʥʥʦ-ʚʫʣʢʘʥʦ-ʛʝʥʥʳʝ 

ʦʙʨʘʟʦʚʘʥʠʷ; 8 ï ʅʠʞʥʝʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʪʦʣʱʠ; 9 ï 

ɺʝʨʭʥʝ-ʩʠʣʫʨʠʩʢʦ-ʥʠʞʥʝʜʝʚʦʥʩʢʠʝ ʪʝʨʨʠʛʝʥʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ; 10 ï 

ʆʨʜʦʚʠʢʩʢʠʝ ʪʝʨʨʠʛʝʥʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ; 11 ï 
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ʉʨʝʜʥʝʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʠ ʥʠʞʥʝʤʝʟʦʟʦʡʩʢʠʝ ʦʩʘʜʦʯʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʳʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ɸʨʛʘ-ʊʘʩʩʢʦʡ ʟʦʥʳ; 12 ï ʊʨʠʘʩʦʚʦ-ʶʨʩʢʠʝ ʪʝʨʨʠʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ɺʝʨʭʦʷʥʦ-ʂʦʣʳʤʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ; 13 ï ɻʨʘʥʠʮʳ ʦʩʥʦʚʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ; 

14 ï ɻʣʘʚʥʳʝ ʫʛʣʦʚʳʝ ʥʝʩʦʛʣʘʩʠʷ; 15 ï ʈʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ. 

 

ɼʣʷ ʛʨʘʥʠʪʦʚ, ʧʦ ʜʘʥʥʳʤ ɻ.ɸ. ɻʨʠʥʙʝʨʛʘ [1] ʭʘʨʘʢʪʝʨʝʥ ʧʘʨʘʛʝʥʝʟʠʩ 

ʢʘʣʠʥʘʪʨʦʚʦʛʦ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ (50-65%), ʢʚʘʨʮʘ (25-30%), ʢʠʩʣʦʛʦ 

ʧʣʘʛʠʦʢʣʘʟʘ (3-15%) ʠ ʙʠʦʪʠʪʘ (ʜʦ 3%). 

ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʛʨʘʥʠʪʳ ʈʘʩʩʦʰʠʥʩʢʦʛʦ ʠʥʪʨʫʟʠʚʘ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʣʝʡʢʦʢʨʘʪʦʚʳʝ ʧʝʨʝʩʳʱʝʥʥʳʝ ʢʨʝʤʥʝʟʝʤʦʤ ʧʦʨʦʜʳ ʩ 

ʜʦʚʦʣʴʥʦ ʥʠʟʢʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʞʝʣʝʟʘ ʠ ʟʘʤʝʪʥʦ ʧʦʚʳʰʝʥʥʦʡ 

ʱʝʣʦʯʥʦʩʪʴʶ.  

ʇʦ ʤʘʪʝʨʠʘʣʘʤ ɽ.ʇ. ʉʫʨʤʠʣʦʚʦʡ ʠ ɻ.ɸ. ʄʘʢʩʠʤʦʚʦʡ [2] ʛʨʘʥʠʪʳ ʠ 

ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʘʧʣʠʪʳ ʧʨʦʨʳʚʘʶʪ ʧʦʟʜʥʝʶʨʩʢʫʶ ʠʣʠʥʴʪʘʩʩʢʫʶ ʩʚʠʪʫ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦ ʩʦʩʪʘʚʫ, ʩʪʨʦʝʥʠʶ ʤʘʩʩʠʚʘ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤ ʭʠʤʠʟʤʘ ʦʥʠ 

ʩʭʦʜʥʳ ʩ ʂʦʣʳʤʩʢʠʤ ʢʦʤʧʣʝʢʩʦʤ ʛʨʘʥʠʪʦʠʜʦʚ, ʠʤʝʚʰʠʤ ʥʘ ʪʦʪ ʧʝʨʠʦʜ 

ʨʘʥʥʝʤʝʣʦʚʦʡ ʚʦʟʨʘʩʪ. ʇʦ ʧʦʩʣʝʜʥʠʤ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʚ ʎʀʀ ɺʉɽɻɽʀ 

U-Pb (SHRIMPII) ʜʘʪʠʨʦʚʢʘʤ ʚʦʟʨʘʩʪ ʛʨʘʥʠʪʦʚ ʈʘʩʩʦʰʠʥʩʢʦʛʦ ʤʘʩʩʠʚʘ 

ʩʦʩʪʘʚʣʷʝʪ 165.4 Ñ1.3 ʤʣʥ. ʣʝʪ (ʨʠʩ. 2, ʦʙʨ. L-17-8). 

 

 
ʈʠʩ. 2. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʬʦʨʤʳ ʮʠʨʢʦʥʦʚ ʠ ʜʠʘʛʨʘʤʤʳ ʩ ʢʦʥʢʦʨʜʠʷʤʠ. 
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ʊʘʙʣʠʮʘ 1 

ʈʝʟʫʣʴʪʘʪʳ UïPb ʣʦʢʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʮʠʨʢʦʥʦʚ ʠʟ ʛʨʘʥʠʪʦʚ ʍʘʨʘʫʣʘʭʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. ʆʰʠʙʢʘ ʧʨʠ ʢʘʣʠʙʨʦʚʢʝ ʩʪʘʥʜʘʨʪʘ 0.47%. 

 
ʊʘʙʣʠʮʘ 2  

ʈʝʟʫʣʴʪʘʪʳ UïPb ʣʦʢʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʮʠʨʢʦʥʦʚ ʠʟ ʛʨʘʥʠʪʦʚ ʈʘʩʩʦʰʠʥʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. ʆʰʠʙʢʘ ʧʨʠ ʢʘʣʠʙʨʦʚʢʝ ʩʪʘʥʜʘʨʪʘ 0.43%. 

 

 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʨʘʩʪ ʤʘʩʩʠʚʘ ʠʟʤʝʥʠʣʩʷ ʩ ʨʘʥʥʝʤʝʣʦʚʦʛʦ ʥʘ ʩʨʝʜʥʝ-

ʧʦʟʜʥʝʶʨʩʢʠʡ. ɺʦʟʨʘʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʘʥʠʪʦʚ ʭʘʨʘʫʣʘʭʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʦʟʜʥʝʶʨʩʢʠʡ ʚʦʟʨʘʩʪ ʠ ʩʦʩʪʘʚʣʷʶʪ 153.9 Ñ0.75 

ʤʣʥ. ʣʝʪ (ʨʠʩ. 2, ʦʙʨ. P16-8-1). ʈʝʟʫʣʴʪʘʪʳ UïPb ʣʦʢʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ʮʠʨʢʦʥʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 1 ʠ 2. 

ʃʠʪʝʨʘʪʫʨʘ: 

1. ɻʨʠʥʙʝʨʛ ɻ.ɸ. ʇʦʟʜʥʝʤʝʟʦʟʦʡʩʢʠʝ ʬʦʨʤʘʮʠʠ ʛʨʘʥʠʪʦʠʜʦʚ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ 

ʉʉʉʈ // ʄʘʛʤʘʪʠʟʤ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʉʉʉʈ. ʄ.: ʅʘʫʢʘ, 1973. ʉ. 9-26. 
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P16-8-1_1.1 0,36 965 459 0,49 20.3 155.3 ± 1.2 155.4 ±1.2 40.87 0.78 0.0511 2  

P16-8-1_2.1 0,08 1448 680 0,49 30   153.8 ± 1  153.8 ±1   41.39 0.66 0.04934 1.7
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P16-8-1_5.1 0,39 1187 654 0,57 24.8 154.42 ±10  155.18 ±0.96 41.09 0.61 0.04829 1.8

P16-8-1_6.1 0,32 396 174 0,45  8.18 152.5 ± 1.5 152.8 ±1.5 41.65 0.98 0.0499 3.2
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P16-8-1_8.1 0,47 577 302 0,54 11.9 152.8 ± 1.3 153.6 ±1.3 41.51 0.83 0.0486 2.6

P16-8-1_9.1 0,24 1514 871 0,59 31   151.5 ± 1.3 151.6 ±1.3 41.95 0.84 0.0503 1.5

P16-8-1_10.1 0,51 409 175 0,44  8.44 152.3 ± 1.5 152.7 ±1.5 41.6 0.95 0.0515 3  
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L-17-8_5.1 0,33 1546 288 0,19 32,5 155,5 ±1.6 155,4 ±1.6 40,97 1,1 0,0496 3,3

L-17-8_7.1 0,00 507 244 0,50 11,1 162,6 ±1.9 162,5 ±1.9 39,15 1,2 0,0497 2,6

L-17-8_4.1 0,18 618 226 0,38 13,7 164,2 ±1.9 164,5 ±1.9 38,76 1,2 0,0482 3

L-17-8_8.1 0,00 650 213 0,34 14,4 164,2 ±1.9 163,9 ±1.9 38,77 1,1 0,0505 2,3

L-17-8_6.1 0,19 591 578 1,01 13,2 165,0 ±1.9 165,0 ±1.9 38,58 1,2 0,049 3,1

L-17-8_3.1 0,00 835 692 0,86 18,6 165,1 ±1.8 165,4 ±1.8 38,56 1,1 0.04782 2,1

L-17-8_9.1 5,65 325 121 0,39 7,72 165,8 ±3.3 164,8 ±3.3 38,39 2,0 0,054 32

L-17-8_1.1 0,58 579 242 0,43 13,1 166,3 ±2 165,8 ±1.9 38,26 1,2 0,052 5,9

L-17-8_2.1 0,00 534 382 0,74 12 167,2 ±1.9 166,6 ±1.9 38,07 1,2 0,0519 2,4

L-17-8_10.1 0,31 569 258 0,47 13,1 169,6 ±2 170,2 ±2 37,51 1,2 0,0468 4,1
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2. ʉʫʨʤʠʣʦʚʘ ɽ.ʇ., ʄʘʢʩʠʤʦʚʘ ɻ.ɸ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʉʉʉʈ 

ʤʘʩʰʪʘʙʘ 1:200 000 (ʧʝʨʚʦʝ ʧʦʢʦʣʝʥʠʝ). ʉʝʨʠʷ ʉʨʝʜʥʝʢʦʣʳʤʩʢʘʷ, ʃʠʩʪ Q-55-XXIX,  

XXX (ʋʩʪʴʝ ʨ. ɹʫʣʢʫʪ). ʆʙʲʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ. ʄ.: ʆʙʲʝʜʠʥʝʥʠʝ çɸʵʦʛʝʦʣʦʛʠʷè, 

1987. 115 ʩ. 

 

 

ʇɽʊʈʆ-ɻɽʆʍʀʄʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ʄɸɻʄɸʊʀʏɽʉʂʀʍ 

ʇʆʈʆɼ ʅɸʃʔʏɸʅʉʂʆɻʆ ʈʗɼɸ ɺʆʉʊʆʏʅʆʁ ʗʂʋʊʀʀ 

 

ʈʦʝʚ ʉ.ʇ.  

ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʘʣʤʘʟʘ ʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʉʆ ʈɸʅ, ʛ. ʗʢʫʪʩʢ, 

sproev@mail.ru 

 

ʅʘʣʴʯʘʥʩʢʠʡ ʠʥʪʨʫʟʠʚʥʳʡ ʨʷʜ ʣʦʢʘʣʠʟʦʚʘʥ ʚ ʧʨʝʜʝʣʘʭ ʄʦʤʦ-

ʉʝʣʝʥʥʷʭʩʢʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʟʦʥʳ ɺʝʨʭʦʷʥʩʢʦʡ ʦʢʨʘʠʥʳ ʉʠʙʠʨʩʢʦʛʦ 

ʢʦʥʪʠʥʝʥʪʘ, ʫ ʩʝʚʝʨʥʦʡ ʚʥʝʰʥʝʡ ʛʨʘʥʠʮʳ ʂʦʣʳʤʦ-ʆʤʦʣʦʥʩʢʦʛʦ 

ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ. ʀʥʪʨʫʟʠʚʥʳʝ ʪʝʣʘ ʚʳʪʷʥʫʪʳ ʮʝʧʦʯʢʦʡ ʚ 

ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʜʦʣʴ ʅʘʣʴʯʘʥʩʢʦʛʦ ʨʘʟʣʦʤʘ, ʧʦ 

ʢʦʪʦʨʦʤʫ ʧʘʣʝʦʟʦʡʩʢʠʝ ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ ʥʘʜʚʠʥʫʪʳ ʥʘ ʶʨʩʢʫʶ 

ʪʝʨʨʠʛʝʥʥʫʶ ʪʦʣʱʫ. ʉ ʶʛʘ ʥʘ ʩʝʚʝʨ ʟʜʝʩʴ ʚʩʢʨʳʚʘʶʪʩʷ: ɼʞʝʧʪʦʛʫʥʩʢʘʷ 

ʛʨʫʧʧʘ ʰʪʦʢʦʚ, ɼʞʝʙʜʳʛʠʥʩʢʠʡ ʤʘʩʩʠʚ ʠ ʤʘʩʩʠʚ ʏʫʢ. 

ɼʞʝʧʪʦʛʫʥʩʢʘʷ ʛʨʫʧʧʘ ʰʪʦʢʦʚ ʦʙʥʘʞʘʝʪʩʷ ʚ ʤʝʞʜʫʨʝʯʴʝ ɼʞʝʧʪʦʛʫʥ-

ʅʘʥʛʦʥʜʞʘ ʩʨʝʜʠ ʧʝʩʯʘʥʦ-ʩʣʘʥʮʝʚʳʭ ʦʪʣʦʞʝʥʠʡ ʶʨʳ. ʅʘʩʯʠʪʳʚʘʝʪʩʷ 11 

ʚʳʭʦʜʦʚ ʧʣʦʱʘʜʴʶ ʦʪ ʧʝʨʚʳʭ ʩʦʪʝʥ ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ ʜʦ 2,5 ʢʤ2. ʆʥʠ 

ʩʣʦʞʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʜʠʦʨʠʪʘʤʠ, ʛʘʙʙʨʦʜʠʦʨʠʪʘʤ 

ʠ ʪʦʥʘʣʠʪʘʤ. ʄʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʙʦʣʝʝ ʧʦʟʜʥʠʝ ʛʨʘʥʦʜʠʦʨʠʪʳ. 

ɼʞʝʙʜʳʛʠʥʩʢʠʡ ʤʘʩʩʠʚ ʧʣʦʱʘʜʴʶ ʚʳʭʦʜʘ 17 ʢʤ2 ʣʦʢʘʣʠʟʦʚʘʥ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʟʦʥʝ ʅʘʣʴʯʘʥʩʢʦʛʦ ʥʘʜʚʠʛʘ ʚ ʚʝʨʭʦʚʴʷʭ ʨʫʯ. ɼʞʝʙʜʳʛʘ. 

ɺʳʭʦʜ ʝʛʦ ʢʫʧʦʣʦʚʠʜʥʳʡ ʩ ʢʨʫʪʠʟʥʦʡ ʙʦʢʦʚʳʭ ʢʦʥʪʘʢʪʦʚ ʜʦ 40ʦ. 

ʕʨʦʜʠʨʦʚʘʥ ʩʣʘʙʦ, ʥʘ ʚʦʜʦʨʘʟʜʝʣʘʭ ʩʦʭʨʘʥʷʶʪʩʷ ʦʩʪʘʪʢʠ ʢʨʦʚʣʠ 

ʢʘʨʙʦʥʘʪʥʳʭ ʠ ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ. ɺ ʩʦʩʪʘʚʝ ʤʘʩʩʠʚʘ ʧʨʝʦʙʣʘʜʘʶʪ 

ʛʨʘʥʦʜʠʦʨʠʪʳ, ʚʢʣʶʯʘʶʱʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʩʝʥʦʙʣʦʢʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ 

ʜʠʦʨʠʪʦʚ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʢʣʶʯʘʶʪ ʢʩʝʥʦʙʣʦʢʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʭ ʛʘʙʙʨʦ.  

ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʡ ʧʦ ʧʣʦʱʘʜʠ ʏʫʢʩʢʠʡ ʤʘʩʩʠʚ (39 ʢʤ2) ʚ ʧʣʘʥʝ ʠʤʝʝʪ 

ʙʣʠʟʢʫʶ ʢ ʊ-ʦʙʨʘʟʥʦʡ ʬʦʨʤʫ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʩʪʘʥʦʚʣʝʥʠʝʤ ʚ ʟʦʥʝ 

ʩʦʧʨʷʞʝʥʠʷ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʠ ʩʫʙʰʠʨʦʪʥʦʛʦ ʥʘʨʫʰʝʥʠʡ. 

ʇʨʝʦʙʣʘʜʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʟʜʝʩʴ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʛʨʘʥʦʜʠʦʨʠʪʳ, ʠʥʦʛʜʘ 

ʬʘʮʠʘʣʴʥʦ ʩʤʝʥʷʶʱʠʝʩʷ ʢʚʘʨʮʝʚʳʤʠ ʜʠʦʨʠʪʘʤʠ, ʪʦʥʘʣʠʪʘʤʠ. 

mailto:sproev@mail.ru
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ɺ ʵʥʜʦ- ʠ ʵʢʟʦʢʦʥʪʘʢʪʦʚʳʭ ʦʨʝʦʣʘʭ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʤʘʩʩʠʚʦʚ ʬʦʨʤʘʮʠʠ 

ʠ ʚʜʦʣʴ ʨʘʩʩʝʢʘʶʱʠʭ ʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʨʘʟʚʠʪʳ ʟʦʥʳ 

ʧʨʦʧʠʣʠʪʠʟʘʮʠʠ, ʦʢʚʘʨʮʦʚʘʥʠʷ ʠ ʩʫʣʴʬʠʜʠʟʘʮʠʠ, ʥʝʩʫʱʠʝ ʟʦʣʦʪʫʶ ʠ 

ʦʣʦʚʷʥʥʫʶ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. 

ʆʜʥʦʠʤʝʥʥʳʝ ʨʘʟʥʦʩʪʠ ʧʦʨʦʜ ʚʩʝʭ ʤʘʩʩʠʚʦʚ ʦʙʣʘʜʘʶʪ ʦʙʱʥʦʩʪʴʶ 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʪʝʢʩʪʫʨʥʦ-ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ 

ʪʠʧʦʤʦʨʬʠʟʤʘ ʤʠʥʝʨʘʣʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʘʪʴ ʠʭ ʩʚʦʜʥʦʝ ʦʧʠʩʘʥʠʝ. 

ɻʘʙʙʨʦ ʠ ʛʘʙʙʨʦʜʠʦʨʠʪʳ ʦʙʣʘʜʘʶʪ ʛʘʙʙʨʦʦʬʠʪʦʚʦʡ, ʜʠʘʙʘʟʦʚʦʡ, 

ʫʯʘʩʪʢʘʤʠ ʧʦʡʢʠʣʦʦʬʠʪʦʚʦʡ ʠ ʤʠʢʨʦʧʝʛʤʘʪʠʪʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʆʥʠ 

ʩʣʦʞʝʥʳ ʦʩʥʦʚʥʳʤ ʧʣʘʛʠʦʢʣʘʟʦʤ ʠ ʘʤʬʠʙʦʣʦʤ, ʩ ʧʦʜʯʠʥʝʥʥʳʤ ʢʦʣʠʯʝʩʪʦʤ 

ʧʠʨʦʢʩʝʥʘ ʠ ʙʠʦʪʠʪʘ, ʠʥʦʛʜʘ ʩʦʜʝʨʞʘʪ ʜʦ 2% ʢʚʘʨʮʘ ʠ ʢʚʘʨʮ-ʢʘʣʠʰʧʘʪʦʚʳʭ 

ʧʝʛʤʘʪʦʠʜʥʳʭ ʩʨʘʩʪʘʥʠʡ. 

ɼʠʦʨʠʪʳ ʠ ʢʚʘʨʮʝʚʳʝ ʜʠʦʨʠʪʳ - ʧʨʠʟʤʘʪʠʯʝʩʢʠʟʝʨʥʠʩʪʳʝ, 

ʛʠʧʠʜʠʦʤʦʨʬʥʦʟʝʨʥʠʩʪʳʝ; ʚ ʵʥʜʦʢʦʥʪʘʢʪʘʭ ʤʘʩʩʠʚʦʚ ʠ ʚ ʜʘʡʢʘʭ - 

ʥʝʚʘʜʠʪʦʚʳʝ, ʩ ʤʠʢʨʦʛʠʧʠʜʠʦʤʦʨʬʥʦʡ ʠ ʢʨʠʧʪʦʚʦʡ ʦʩʥʦʚʥʦʡ ʤʘʩʩʦʡ. ʆʪ 

ʛʘʙʙʨʦʠʜʦʚ ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ ʤʝʥʴʰʠʤ ʩʫʤʤʘʨʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʪʝʤʥʦʮʚʝʪʥʳʭ ʤʠʥʝʨʘʣʦʚ (ʚ ʩʨʝʜʥʝʤ, 30%) ʧʨʠ ʙʦʣʴʰʝʤ - ʢʚʘʨʮʘ ʠ ʙʠʦʪʠʪʘ 

(13% ʠ 9%) ʠ ʩʪʘʙʠʣʴʥʦʡ ʧʨʠʤʝʩʴʶ ʢʘʣʠʰʧʘʪʘ (ʚ ʩʨʝʜʥʝʤ, 0,8%). 

ɻʨʘʥʦʜʠʦʨʠʪʳ, ʪʦʥʘʣʠʪʳ, ʧʣʘʛʠʦʛʨʘʥʠʪʳ ʠ ʛʨʘʥʠʪʳ ʯʘʩʪʦ ʨʘʟʣʠʯʘʶʪʩʷ 

ʤʝʞʜʫ ʩʦʙʦʡ ʣʠʰʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʩʦʦʪʥʦʰʝʥʠʷʤʠ ʩʘʣʠʯʝʩʢʠʭ 

ʤʠʥʝʨʘʣʦʚ. ʇʦʨʦʜʳ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʯʘʩʪʷʭ ʠʥʪʨʫʟʠʚʥʳʭ ʚʳʭʦʜʦʚ 

ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ, ʩ ʛʠʧʠʜʠʦʤʦʨʬʥʦʟʝʨʥʠʩʪʦʡ ʠ ʘʣʣʦʪʨʠʦʤʦʨʬʥʦʟʝʨʥʠʩʪʦʡ 

ʩʪʨʫʢʪʫʨʦʡ. ɺ ʵʥʜʦʢʦʥʪʘʢʪʳʭ - ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ, ʠʥʦʛʜʘ ʪʘʢʩʠʪʦʚʳʝ, 

ʧʦʨʬʠʨʦʚʳʝ; ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʘʣʣʦʪʨʠʦʤʦʨʬʥʦʟʝʨʥʠʩʪʘʷ, ʧʦʡʢʠʣʠʪʦʚʘʷ. 

ʍʠʤʠʟʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʦʨʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʦʡ ʱʝʣʦʯʥʦʩʪʴʶ 

ʠ ʧʦʚʳʰʝʥʥʦʡ ʛʣʠʥʦʟʝʤʠʩʪʦʩʪʴʶ (ʪʘʙʣʠʮʘ). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʪʘʢʞʝ 

ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʨʝʤʥʝʟʝʤʘ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʝ ʛʨʘʥʦʜʠʦʨʠʪʦʚ ʠ 

ʪʦʥʘʣʠʪʦʚ (SiO2=65,01-66,26%). ʊʨʝʥʜ ʵʚʦʣʶʮʠʠ ʩʦʩʪʘʚʦʚ ʥʘ ʜʠʘʛʨʘʤʤʝ 

AFM - ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʤʝʞʜʫ ʪʦʣʝʠʪʦʚʳʤ ʠ ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʳʤ ʠ 

ʙʣʠʟʦʢ ʪʨʝʥʜʫ ʦʨʦʛʝʥʥʳʭ ʘʩʩʦʮʠʘʮʠʡ. ʅʘ ʜʠʘʛʨʘʤʤʝ ʃ.ʉ. ɹʦʨʦʜʠʥʘ [1] 

ʪʦʯʢʠ ʩʦʩʪʘʚʦʚ ʧʦʨʦʜ ʬʦʨʤʘʮʠʠ ʣʦʢʘʣʠʟʫʶʪʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʦʣʷ 

ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʳʭ ʩʝʨʠʡ ʩ ʦʪʢʣʦʥʝʥʠʷʤʠ ʢ ʠʟʚʝʩʪʢʦʚʦʡ ʥʠʟʢʦʱʝʣʦʯʥʦʡ. 

ɻʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ, ʦʙʩʪʘʥʦʚʢʝ ʜʦʧʣʠʪʥʦʡ ʢʦʣʣʠʟʠʠ [4]. 

ʇʦ ʧʝʪʨʦʭʠʤʠʯʝʩʢʦʡ ʩʧʝʮʠʬʠʢʝ, ʧʨʝʦʙʣʘʜʘʥʠʶ ʘʤʬʠʙʦʣʘ ʩʨʝʜʠ 

ʪʝʤʥʦʮʚʝʪʦʚ, ʧʦ ʪʠʧʦʤʦʨʬʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʘʢʮʝʩʩʦʨʥʳʭ ʤʠʥʝʨʘʣʦʚ 

ʧʦʨʦʜʳ ʠʟʫʯʝʥʥʳʭ ʤʘʩʩʠʚʦʚ ʤʦʛʫʪ ʙʳʪʴ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ ʧʨʦʠʟʚʦʜʥʳʤʠ 
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ʛʘʙʙʨʦ-ʧʣʘʛʠʦʛʨʘʥʠʪʥʦʡ ʬʦʨʤʘʮʠʠ ʧʦʟʜʥʠʭ ʩʪʘʜʠʡ ʨʘʟʚʠʪʠʷ ʦʩʪʨʦʚʥʳʭ 

ʜʫʛ, ʥʦ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʥʠʭ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʛʨʘʥʦʜʠʦʨʠʪʦʚ ʥʘʜ 

ʧʣʘʛʠʦʛʨʘʥʠʪʘʤʠ, ʧʦʚʳʰʝʥʥʳʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ K ʠ Rb, ʧʨʠʙʣʠʞʘʷʩʴ ʧʦ 

ʵʪʠʤ ʧʘʨʘʤʝʪʨʘʤ ʢ ʨʘʥʥʝʦʨʦʛʝʥʥʳʤ ʛʘʙʙʨʦ-ʛʨʘʥʠʪʥʳʤ ʬʦʨʤʘʮʠʷʤ [3]. 

ʊʘʙʣʠʮʘ  

ʇʝʪʨʦ- ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ ʅʘʣʴʯʘʥʩʢʦʛʦ ʨʷʜʘ 

ʄʘʩʩʠʚ ɼʞʝʙʜʳʛʠʥʩʢʠʡ ɼʞʝʧʪʫʛʘʥ ʏʫʢ 

ʇʦʨʦʜʘ ɻʘʙʙʨʦ ɼʠʦʨʠʪʳ ɻʨʘʥʦʜʠʦʨʠʪ ɼʠʦʨʠʪʳ ʊʦʥʘʣʠʪ ɼʠʦʨʠʪʳ ɻʨʘʥʦʜʠʦʨʠʪ 

n 1 4 1 5 1 12 2 

1 2 3 4 5 6 7 8 

SiO2 52,98 58,40 65,00 55,09 65,60 60,61 66,12 

TiO2 0,75 0,90 0,56 0,80 0,74 0,71 0,46 

Al 2O3 16,08 16,08 16,20 16,56 16,30 16,62 16,47 

Fe2O3 0,53 0,41 0,84 1,43 0,48 0,88 0,45 

FeO 7,92 3,38 2,51 6,66 3,02 4,88 3,27 

MnO 0,11 0,06 0,01 0,08 0,08 0,06 0,04 

MgO 7,85 4,93 3,00 5,09 3,21 3,02 2,75 

CaO 8,78 10,09 2,80 7,13 4,00 4,67 4,21 

Na2O 1,86 1,56 4,85 2,10 2,86 2,37 2,54 

K2O 1,11 0,90 1,70 1,66 1,07 2,67 3,31 

P2O5 0,12 0,11 0,13 0,13 0,15 0,16 0,10 

F 0,15 0,09 0,20 0,07 0,13 0,08 0,09 

H2O- 0,33 0,26 0,10 0,22 0,10 0,21 0,15 

H2O+ 0,78 1,82 2,08 2,45 2,64 2,11 1,12 

CO2 0,26 0,58 0,10 0,43 0,10 0,47 0,21 

S ʥʝ ʦʙʥ. 0,07 0,07 0,05 0,02 0,02 0,02 

ʉʫʤʤʘ 99,18 99,38 100,05 99,73 100,40 99,33 100,16 

ʕʣʝʤʝʥʪʳ, ʛ/ʪ, Au - ʤʛ/ʪ      

B 32 41 36 31 49 19 26 

Li  "-" 34 56 57 63 45 51 

Rb "-" 18 155 105 46 72 109 

Sr 230 240 250 298 400 235 220 

Ba 460 1280 "-" 1238 740 1088 1090 

Sn 4,7 8,1 4 28 9,7 5,9 3,7 

Pb 18 26 25 38 40 16 23 

Zn 143 129 55 195 200 68 68 

Ag 0,07 0,18 0,3 0,1 0,07 0,1 0,05 

Au 7 5 6 7,6 10 4,7 50 
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V 190 156 134 168 89 102 74 

1 2 3 4 5 6 7 8 

Co 38 21 4 21 19 18 10 

Ni 92 37 38 41 64 37 41 

Cr 450 185 140 246 230 131 190 

Nb 4 9 8 10 10 10 10 

Sc 40 27 22 32 20 20 17 

 

ʧʨʦʯʝʨʢ - ʥʝʪ ʜʘʥʥʳʭ 

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ-ʧʨʠʤʝʩʝʡ ʚ ʛʘʙʙʨʦʠʜʘʭ ʠ ʜʠʦʨʠʪʘʭ ʦʪʚʝʯʘʝʪ 

ʛʝʦʭʠʤʠʯʝʩʢʠʤ ʪʠʧʘʤ ʙʘʟʘʣʴʪʦʚ ʠ ʘʥʜʝʟʠʪʦʚ ʘʢʪʠʚʥʳʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ 

ʦʢʨʘʠʥ [2], ʘ ʚ ʛʨʘʥʦʜʠʦʨʠʪʘʭ ʠ ʛʨʘʥʠʪʘʭ - ʛʝʦʭʠʤʠʯʝʩʢʦʤʫ ʪʠʧʫ 

ʛʨʘʥʠʪʦʠʜʦʚ ʘʥʜʝʟʠʪʦʚʦʛʦ ʨʷʜʘ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʧʦʨʦʜ ʤʘʩʩʠʚʦʚ 

ʅʘʣʴʯʘʥʩʢʦʛʦ ʨʷʜʘ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʦʪʢʣʦʥʝʥʠʷ ʢ ʛʨʘʥʠʪʦʠʜʘʤ ʣʘʪʠʪʦʚʦʛʦ 

ʨʷʜʘ. ʇʦʨʦʜʳ ʤʘʩʩʠʚʦʚ ʅʘʣʴʯʘʥʩʢʦʛʦ ʨʷʜʘ ʦʙʦʛʘʱʝʥʳ -  Sn (Kk=3-20), W 

(Kk ʜʦ 3), Pb (Kk=2) ʠ ʠʥʦʛʜʘ (ʚ ʛʨʘʥʦʜʠʦʨʠʪʘʭ ɼʞʝʧʪʦʛʫʥʩʢʠʭ ʰʪʦʢʦʚ) - 

Cu (Kk=2). ʆʙʱʠʤ ʜʣʷ ʚʩʝʭ ʧʦʨʦʜ ʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʠ 

ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʥʘ Au, ʚʳʨʘʞʝʥʥʘʷ ʚ ʝʛʦ ʧʦʚʳʰʝʥʥʳʭ 

ʩʨʝʜʥʠʭ ʩʦʜʝʨʞʘʥʠʷʭ, ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚ ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ ʨʘʩʧʣʘʚʦʚ, 

ʠʥʪʝʥʩʠʚʥʦʤ ʧʨʠʚʥʦʩʝ ʧʨʠ ʘʚʪʦʤʝʪʘʩʦʤʘʪʦʟʝ, ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʩʘʤʦʨʦʜʥʦʛʦ 

ʟʦʣʦʪʘ ʚ ʘʢʮʝʩʩʦʨʥʳʭ ʬʨʘʢʮʠʷʭ. ɺ ʩʦʯʝʪʘʥʠʠ ʩ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ 

ʢʠʩʣʦʨʦʜʘ ʠ ʚʳʩʦʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ HCl ʧʨʠ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʵʪʦ ʦʧʨʝʜʝʣʷʝʪ 

ʛʝʥʝʨʘʮʠʶ ʟʦʣʦʪʦʨʫʜʥʳʭ ʧʨʦʷʚʣʝʥʠʡ, ʰʠʨʦʢʦ ʨʘʟʚʠʪʳʭ ʚ ʦʨʝʦʣʘʭ 

ʠʟʫʯʝʥʥʳʭ ʤʘʩʩʠʚʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʦ ʧʣʘʥʫ ʅʀʈ ʀɻɸɹʄ ʉʆ ʈɸʅ (ʧʨʦʝʢʪ 0381-
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ɺ ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʜʘʥʥʳʤ ʛʝʦʣʦʛʦʩʲʝʤʦʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʣʦʥʢʦʚʦʛʦ ʠ ʛʣʫʙʦʢʦʛʦ ʙʫʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦ ʤʘʪʝʨʠʘʣʘʤ 

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʨʘʙʦʪ ʦʪʤʝʯʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʦʩʥʦʚʥʳʭ 

ʧʦʨʦʜ ʪʨʘʧʧʦʚʦʡ ʬʦʨʤʘʮʠʠ. ɺʩʝ ʦʥʠ, ʚʢʣʶʯʘʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʣʘʩʪʦʚʳʝ 

ʪʝʣʘ, ʚʳʭʦʜʷʱʠʝ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ, 

ʦʪʥʦʩʷʪʩʷ ʢ ʠʥʪʨʫʟʠʚʥʦʡ ʬʘʮʠʠ [1]. ʊʨʘʧʧʳ ʩʣʦʞʝʥʳ, ʚ ʦʩʥʦʚʥʦʤ 

ʜʦʣʝʨʠʪʘʤʠ ʠ ʛʘʙʙʨʦ-ʜʦʣʝʨʠʪʘʤʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʛʠʧʘʙʠʩʩʘʣʴʥʳʤʠ ʬʦʨʤʘʤʠ, ʩʦʛʣʘʩʥʦ ʠ ʥʝʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʶʱʠʤʠ ʩʨʝʜʠ 

ʚʤʝʱʘʶʱʠʭ ʠʭ ʧʦʨʦʜ. ʉʝʢʫʱʠʝ ʠʥʪʨʫʟʠʠ (ʜʘʡʢʠ, ʞʠʣʳ ʠ ʧʨ.) ʬʠʢʩʠʨʫʶʪʩʷ, 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʧʦ ʜʘʥʥʳʤ ʘʵʨʦʤʘʛʥʠʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɼʘʡʢʠ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʣʠʥʝʡʥʦ ʚʳʪʷʥʫʪʳʤʠ ʛʨʫʧʧʘʤʠ, 

ʧʨʠʫʨʦʯʝʥʥʳʤʠ ʢ ʨʘʟʣʦʤʘʤ ʠ ʟʦʥʘʤ ʜʨʦʙʣʝʥʠʷ. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ 

ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʜʘʝʢ ʣʠʰʴ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʠ, ʯʘʩʪʠʯʥʦ, ʮʝʥʪʨʘʣʴʥʦʡ 

ʯʘʩʪʷʭ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʐʠʨʦʢʦ ʨʘʟʚʠʪʦʡ ʬʦʨʤʦʡ ʚʥʝʜʨʝʥʠʷ 

ʪʨʘʧʧʦʚ ʚ ʨʝʛʠʦʥʝ ʷʚʣʷʶʪʩʷ ʧʣʘʩʪʦʦʙʨʘʟʥʳʝ ʠʥʪʨʫʟʠʠ (ʩʠʣʣʳ). ʆʥʠ 

ʟʘʣʝʛʘʶʪ ʩʣʘʙʦ ʥʘʢʣʦʥʥʦ ʩʨʝʜʠ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʨʘʟʣʠʯʥʦʛʦ 

ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. ʀʭ ʧʦʣʦʞʝʥʠʝ ʚ ʨʘʟʨʝʟʝ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʩʦʛʣʘʩʫʝʪʩʷ ʩʦ ʩʪʨʫʢʪʫʨʥʳʤ ʧʣʘʥʦʤ ʚʤʝʱʘʶʱʠʭ ʦʪʣʦʞʝʥʠʡ. ʇʨʠ ʙʫʨʝʥʠʠ 

ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ ʪʨʘʧʧʦʚʳʝ ʪʝʣʘ ʚʩʪʨʝʯʝʥʳ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ ʚʝʥʜ-ʢʝʤʙʨʠʡʩʢʦʛʦ ʨʘʟʨʝʟʘ. ʅʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ 

ʪʝʨʨʠʪʦʨʠʠ ʦʥʠ ʚʩʢʨʳʪʳ ʢʦʣʦʥʢʦʚʳʤʠ ʩʢʚʘʞʠʥʘʤʠ ʚ ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʭ 

ʦʪʣʦʞʝʥʠʷʭ. ɿʜʝʩʴ ʞʝ ʦʪʤʝʯʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚʳʭʦʜʳ ʠʭ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʦʧʨʦʩʘʤ ʪʨʘʧʧʦʚʦʛʦ ʤʘʛʤʘʪʠʟʤʘ ʚ ʩʚʷʟʠ ʩ 

ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʴʶ ʅʝʧʩʢʦ-ɹʦʪʫʦʙʠʥʩʢʦʡ ʘʥʪʝʢʣʠʟʳ ʠ ʧʨʠʣʝʛʘʶʱʠʭ 

ʨʘʡʦʥʦʚ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ɸ.ʆ. ɽʬʠʤʦʚʘ, 

ʕ.ɸ. ɹʘʟʘʥʦʚʘ, ɻ.ʇ. ɺʜʦʚʳʢʠʥʘ, ɺ.ʀ. ɻʦʨʦʜʥʠʯʝʛʦ, ɼ.ʀ. ɼʨʦʙʦʪʘ, ɺ.ɺ. 

ʂʘʟʘʨʠʥʦʚʘ, ʄ.ʃ. ʂʦʢʦʫʣʠʥʘ, ʅ.ɺ. ʄʝʣʴʥʠʢʦʚʘ, ɸ.ɺ. ʄʠʛʫʨʩʢʦʛʦ, ʊ.ɺ. 

ʆʜʠʥʮʦʚʦʡ, ɺ.ʉ. ʉʠʪʥʠʢʦʚʘ, ɺ.ʉ. ʉʪʘʨʦʩʝʣʴʮʝʚʘ, ɸ.ɺ. ʍʦʤʝʥʢʦ ʠ ʜʨ. 

ɺ ʩʚʷʟʠ ʩ ʧʦʣʦʞʝʥʠʝʤ ʥʘ ʩʪʳʢʝ ʢʨʫʧʥʝʡʰʠʭ ʩʪʨʫʢʪʫʨ, ʩ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʢʦʪʦʨʳʭ ʚ ʨʘʟʣʠʯʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʥʘ ʘʢʪʠʚʥʦʡ 

mailto:rose_sevos@mail.ru


168 

 

ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ɼʦʩʪʦʚʝʨʥʦ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʣʠʰʴ ʧʝʨʤʦʪʨʠʘʩʦʚʳʡ ʚʦʟʨʘʩʪ ʪʨʘʧʧʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʊʫʥʛʫʩʩʢʦʡ ʩʠʥʝʢʣʠʟʳ ʠ ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʫʶ ʜʘʪʠʨʦʚʢʫ ʤʘʛʤʘʪʠʯʝʩʢʠʭ 

ʦʙʨʘʟʦʚʘʥʠʡ, ʠʟʫʯʝʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ɺʠʣʶʡʩʢʦ-ʄʘʨʭʠʥʩʢʦʡ 

ʤʘʛʤʦʧʦʜʚʦʜʷʱʝʡ ʟʦʥʳ ʠ ʚ ʮʝʣʦʤ ʚʜʦʣʴ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʳ 

ʇʘʪʦʤʩʢʦ-ɺʠʣʡʁʩʢʦʛʦ ʘʚʣʘʢʦʛʝʥʘ [3]. 

ɼʘʥʥʳʝ, ʠʤʝʶʱʠʝʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʊʫʥʛʫʩʩʢʦʡ 

ʩʠʥʝʢʣʠʟʳ ʠ ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʦʡ, ʠ ʨʘʥʥʝʤʝʟʦʟʦʡʩʢʦʡ. 

ɺ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨ.ʃʝʥʘ (ʦʪ ʫʩʪʴʷ ʨ.ɺʠʪʠʤ ʜʦ ʜʝʨ. ʅʦʭʪʫʡʩʢ) ʚ 

ʦʪʣʦʞʝʥʠʷʭ ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ ʦʪʤʝʯʝʥ ʨʷʜ ʧʨʦʪʷʞʝʥʥʳʭ ʪʨʘʧʧʦʚʳʭ ʪʝʣ 

ʤʦʱʥʦʩʪʴʶ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 10-20 ʤ, ʨʝʞʝ ʜʦ 100 ʤ. ʂʦʩʚʝʥʥʳʤ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʢʝʤʙʨʠʡʩʢʦʛʦ ʚʨʝʤʝʥʠ ʚʥʝʜʨʝʥʠʷ ʩʠʣʣʦʚ ʷʚʣʷʝʪʩʷ 

ʧʨʠʩʫʪʩʪʚʠʝ ʜʨʝʩʚʳ ʜʠʘʙʘʟʦʚ ʚ ʦʪʣʦʞʝʥʠʷʭ ʪʦʣʙʘʯʘʥʩʢʦʡ ʩʚʠʪʳ ʥʠʞʥʝʛʦ 

ʢʝʤʙʨʠʷ; ʥʘʣʠʯʠʝ ʚ ʨʘʟʨʝʟʝ ʯʘʨʩʢʦʡ ʩʚʠʪʳ "ʢʘʨʤʘʥʦʚ", ʟʘʧʦʣʥʝʥʥʳʭ 

ʙʨʝʢʯʠʷʤʠ ʩ ʦʙʣʦʤʢʘʤʠ ʜʦʣʝʨʠʪʦʚ [1]. 

ɼʦʩʪʘʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʥʦ ʨʝʰʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʚʦʟʨʘʩʪʝ ʪʨʘʧʧʦʚ, ʨʘʟʚʠʪʳʭ 

ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ. ʕʪʠ ʦʙʨʘʟʦʚʘʥʠʷ ʩʚʷʟʘʥʳ, ʦʯʝʚʠʜʥʦ, ʩ 

ʤʘʛʤʘʪʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʧʨʦʪʝʢʘʚʰʠʤʠ ʚ ʊʫʥʛʫʩʩʢʦʡ ʩʠʥʝʢʣʠʟʝʠ 

ʜʦʩʪʠʛʰʠʤʠ ʘʧʦʛʝʷ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʠ ʧʣʦʱʘʜʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʨʘʥʥʝʤ ʪʨʠʘʩʝ. ʇʨʠʫʨʦʯʝʥʥʦʩʪʴ ʫʢʘʟʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʢ 

ʦʢʨʘʠʥʥʦʡ ʯʘʩʪʠ ʩʠʥʝʢʣʠʟʳ ʦʙʫʩʣʦʚʠʣʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʜʝʩʴ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʪʨʘʧʧʦʚʳʭ ʪʝʣ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʢʘʢ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʪʘʢ ʠʚ 

ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʯʘʩʪʷʭ ʨʘʟʨʝʟʘ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʢ ʠʭ ʯʠʩʣʫ ʦʪʥʦʩʷʪʩʷ ʪʘʢʞʝ 

ʩʠʣʣʳ, ʚʩʢʨʳʪʳʝ ʩʢʚʘʞʠʥʘʤʠ ʥʘ ʂʫʙʘʣʘʭʩʢʦʡ, ʉʶʣʴʜʶʢʘʨʩʢʦʡ, 

ʄʠʨʥʠʥʩʢʦʡ (ʀʨʝʣʷʭʩʢʦʡ) ʠ ʆʪʫʣʘʭʩʢʦʡ ʧʣʦʱʘʜʷʭ. ʆʥʠ ʟʘʣʝʛʘʶʪ ʟʜʝʩʴ ʥʘ 

ʛʨʘʥʠʮʝ ʤʝʞʜʫ ʚʝʨʭʥʠʤ ʠ ʥʠʞʥʠʤ ʧʘʣʝʦʟʦʝʤ ʠ ʚ ʦʪʣʦʞʝʥʠʷʭ ʯʘʨʩʢʦʡ ʩʚʠʪʳ 

ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ. 

ʖʛʦ-ʚʦʩʪʦʯʥʘʷ ʛʨʘʥʠʮʘ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʪʨʘʧʧʦʚ ʨʘʥʥʝʤʝʟʦʟʦʡʩʢʦʡ 

ʛʝʥʝʨʘʮʠʠ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʦʪʯʝʪʣʠʚʦ ʚʳʨʘʞʝʥʥʳʡ ʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ ʠ 

ʩʦʚʧʘʜʘʝʪ, ʚʠʜʠʤʦ, ʩ ʛʣʫʙʠʥʥʳʤ ʨʘʟʣʦʤʦʤ. ɺʙʣʠʟʠ ʦʪ ʥʝʝ ʚ ʥʠʞʥʝʤ ʠ 

ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨ.ɹʦʣʴʰʦʡ ɹʦʪʫʦʙʠʠ ʚ ʧʦʣʝ ʨʘʟʚʠʪʠʷ ʚʳʭʦʜʦʚ ʪʨʘʧʧʦʚ 

ʫʢʘʟʘʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʦʪʤʝʯʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʣʝʜʳ 

ʧʦʩʪʤʘʛʤʘʪʠʯʝʩʢʦʡ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [1]. 

ʉʚʦʝʦʙʨʘʟʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚ ʝʛʦ ʥʘʠʙʦʣʝʝ 

ʠʥʪʨʫʜʠʨʦʚʘʥʥʦʡ ʯʘʩʪʠ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʢʘʨʙʦʥʘʪʥʳʭ ʠ ʩʦʣʝʥʦʩʥʳʭ ʧʘʯʝʢ 

ʠ, ʚʤʝʩʪʝ ʩ ʪʝʤ, ʝʛʦ ʚʳʜʝʨʞʘʥʥʦʩʪʴ ʧʦ ʧʣʦʱʘʜʠ ʦʙʫʩʣʦʚʠʣʠ ʥʘʣʠʯʠʝ ʚ 

ʨʝʛʠʦʥʝ ʮʝʣʦʛʦ ʨʷʜʘ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ, ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʤʘʛʤʳ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʦʡ ʩʪʨʫʢʪʫʨʥʳʡ ʧʣʘʥ ʚ ʧʝʨʠʦʜ 
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ʚʥʝʜʨʝʥʠʷ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʟʘʢʦʥʦʤʝʨʥʦʝ ʚʦʟʜʳʤʘʥʠʝ ʩʣʦʝʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, 

ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʟʦʥʝ ʚʥʝʜʨʝʥʠʷ, ʢ ʩʝʚʝʨʫ ʠ ʚʦʩʪʦʢʫ, ʧʨʠʚʝʣʠ ʚʠʪʦʛʝ ʢ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʝʜʠʥʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʩʠʣʣʘ ʠʣʠ ʩʝʨʠʠ ʧʨʦʪʷʞʝʥʥʳʭ 

ʪʨʘʧʧʦʚʳʭ ʪʝʣ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʝʜʠʥʦʡ ʤʘʛʤʘʧʦʜʚʦʜʷʱʝʡ 

ʟʦʥʝ. ɺʳʜʝʣʝʥʥʳʡ ʨʝʛʠʦʥʘʣʴʥʳʡ ʩʠʣʣ (ʪʨʘʧʧʦʚʘʷ ʟʦʥʘ) ʧʦ ʜʘʥʥʳʤ ʙʫʨʝʥʠʷ 

ʥʘʭʦʜʠʪ ʩʚʦʝ ʧʨʦʜʦʣʞʝʥʠʝ ʜʘʣʝʝ ʢ ʶʛʦ-ʟʘʧʘʜʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʀʨʢʫʪʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʣʠʥʝʡʥʦʩʪʴ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ. 

ɺ ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʪʨʘʧʧʳ ʫʢʘʟʘʥʥʦʡ ʟʦʥʳ 

(ʚʩʢʨʳʪʳ ʥʘ ʉʨʝʜʥʝʙʦʪʫʦʙʠʥʩʢʦʡ, ʊʘʩ-ʖʨʷʭʩʢʦʡ, ʖʨʝʛʠʥʩʢʦʡ, 

ʊʦʡʥʦʭʩʢʦʡ, ɹʶʢ-ʊʘʥʘʨʩʢʦʡ, ʆʟʝʨʥʦʡ ʠ ʯʘʩʪʠʯʥʦ ʥʘ ɺʝʨʭʥʝʚʠʣʶʯʘʥʩʢʦʡ 

ʧʣʦʱʘʜʷʭ. ʅʘʠʙʦʣʝʝ ʠʟʫʯʝʥʳ ʦʥʠ ʥʘ ʉʨʝʜʥʝʙʦʪʫʦʙʠʥʩʢʦʡ ʩʪʨʫʢʪʫʨʝ. ʀʭ 

ʤʦʱʥʦʩʪʴ ʢʦʣʝʙʣʝʪʩʷ ʟʜʝʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 58 ʜʦ 146 ʤ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 100ʤ. ɺ ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʪʨʘʧʧʳ 

ʟʘʢʦʥʦʤʝʨʥʦ ʧʝʨʝʭʦʜʷʪ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʝ ʠ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʫʨʦʚʥʠ. ʆʪʜʝʣʴʥʳʝ ʩʣʫʯʘʠ ʣʦʢʘʣʴʥʦʛʦ ʥʘʨʫʰʝʥʠʷ ʵʪʦʡ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʚʷʟʘʥʳ ʚʦʟʤʦʞʥʦ ʩ ʧʦʩʪʤʘʛʤʘʪʠʯʝʩʢʠʤʠ ʙʣʦʢʦʚʳʤʠ 

ʧʦʜʚʠʞʢʘʤʠ. ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʫʨʦʚʥʠ ʥʘʣʠʯʠʷ ʪʨʘʧʧʦʚ ʯʝʪʢʦ 

ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝʤ ʚʦ ʚʤʝʱʘʶʱʝʡ ʦʩʘʜʦʯʥʦʡ ʪʦʣʱʝ 

ʧʣʘʩʪʠʯʥʳʭ ʛʘʣʦʛʝʥʥʳʭ ʧʦʨʦʜ ʠ ʚ ʮʝʣʦʤ ʥʝ ʚʳʭʦʜʷʪ ʟʘ ʧʨʝʜʝʣʳ 

ʥʠʞʥʝʢʝʤʙʨʠʡʩʢʦʛʦ ʨʘʟʨʝʟʘ. ɿʦʥʳ ʧʝʨʝʭʦʜʘ ʪʨʘʧʧʦʚ ʩ ʦʜʥʦʛʦ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʥʘ ʜʨʫʛʦʡ, ʢʘʢ ʠ ʣʦʢʘʣʴʥʳʝ ʫʯʘʩʪʢʠ ʥʝʢʦʪʦʨʦʛʦ 

ʫʚʝʣʠʯʝʥʠʷ ʠʭ ʤʦʱʥʦʩʪʠ, ʷʚʣʷʶʪʩʷ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʩʚʦʝʦʙʨʘʟʥʳʤʠ 

ʠʥʜʠʢʘʪʦʨʘʤʠ ʦʩʣʘʙʣʝʥʥʳʭ ʟʦʥ, ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʚ ʧʝʨʠʦʜ ʚʥʝʜʨʝʥʠʷ. 

ʇʦʩʣʝʜʥʠʝ ʠʤʝʶʪ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʧʨʦʜʦʣʞʝʥʠʝ ʚʥʠʟ ʧʦ ʨʘʟʨʝʟʫ ʠ 

ʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʳ ʩ ʨʘʟʨʳʚʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ 

ʬʫʥʜʘʤʝʥʪʝ ʠ ʥʠʟʘʭ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʚʩʢʨʳʚʰʠʭ ʠʭ 

ʩʢʚʘʞʠʥʘʭ, ʪʨʘʧʧʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʛʝʥʝʨʘʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʦʜʥʦʷʨʫʩʥʳʤ ʩʪʨʦʝʥʠʝʤ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʜʥʦʘʢʪʥʦʩʪʲ ʠʭ 

ʚʥʝʜʨʝʥʠʷ. ɺ ʦʪʜʝʣʴʥʳʭ ʩʢʚʘʞʠʥʘʭ ʉʨʝʜʥʝʙʦʪʫʦʙʠʥʩʢʦʡ ʧʣʦʱʘʜʠ (ˉˉ10, 

33,51), ʥʘʨʷʜʫ ʩ ʦʩʥʦʚʥʳʤ ʪʨʘʧʧʦʚʳʤ ʪʝʣʦʤ ʦʪʢʨʳʪʳ ʝʛʦ ʘʧʦʬʠʟʳ [2]. 

ɸʥʘʣʠʟ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʧʨʦʬʠʣʴʥʳʭ ʨʘʟʨʝʟʦʚ, ʩʦʩʪʘʚʣʝʥʥʳʭ ʧʦ 

ʣʠʥʠʷʤ, ʧʝʨʝʩʝʢʘʶʱʠʤ ʦʙʣʘʩʪʴ ʨʘʟʚʠʪʠʷ ʪʨʘʧʧʦʚ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ 

ʫʩʣʦʚʠʡ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ ʚ ʨʘʟʣʠʯʥʳʭ ʯʘʩʪʷʭ ʪʨʘʧʧʦʚʦʛʦ ʪʝʣʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʘʢʪʠʚʥʦʤ ʚʥʝʜʨʝʥʠʠ ʤʘʛʤʳ ʩ ʯʘʩʪʠʯʥʳʤ ʠʟʤʝʥʝʥʠʝʤ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʣʘʥʘ ʚʳʰʝʣʝʞʘʱʠʭ ʦʪʣʦʞʝʥʠʡ. ʍʘʨʘʢʪʝʨʥʳʤ ʷʚʣʷʝʪʩʷ 

ʪʘʢʞʝ ʟʘʢʦʥʦʤʝʨʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʤʦʱʥʦʩʪʠ ʚʤʝʱʘʶʱʠʭ ʩʦʣʝʥʦʩʥʳʭ 
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ʦʪʣʦʞʝʥʠʡ ʚʙʣʠʟʠ ʠʥʪʨʫʟʠʡ. ɺ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʚ ʧʨʠʢʦʥʪʘʢʪʥʳʭ ʯʘʩʪʷʭ 

ʪʨʘʧʧʦʚ ʢʘʢʠʭ-ʣʠʙʦ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʘʩʩʠʤʠʣʷʮʠʠ ʩʦʣʝʡ ʩʣʝʜʫʝʪ 

ʧʦʣʘʛʘʪʴ, ʯʪʦ ʫʢʘʟʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʦʱʥʦʩʪʝʡ ʚʳʟʚʘʥʳ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, 

ʦʪʪʝʩʥʝʥʠʝʤ ʧʣʘʩʪʠʯʥʳʭ ʧʦʨʦʜ ʧʨʠ ʘʢʪʠʚʥʦʤ ʚʥʝʜʨʝʥʠʠ ʤʘʛʤʳ. 

ɺʝʩʴʤʘ ʧʨʠʤʝʯʘʪʝʣʴʥʦ ʨʝʟʢʦʝ ʚʳʢʣʠʥʠʚʘʥʠʝ ʪʨʘʧʧʦʚ ʢ ʩʝʚʝʨʫ ʦʪ 

ʉʨʝʜʥʝʙʦʪʫʦʙʠʥʩʢʦʡ ʩʪʨʫʢʪʫʨʳ. ɺ ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʠʣʣ 

ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʚ ʚʠʜʝ ʫʟʢʦʛʦ ʢʣʠʥʘ ʣʠʰʴ ʜʦ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʧʝʨʠʢʣʠʥʘʣʠ 

ɺʝʨʭʥʝʚʠʣʶʯʘʥʩʢʦʡ ʩʢʣʘʜʢʠ. 

ɺʮʝʣʦʤ ʧʦ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʪʤʝʯʘʝʪʩʷ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʘʷ 

ʢʘʨʪʠʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʨʘʧʧʦʚʳʭ ʪʝʣ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʛʝʥʝʨʘʮʠʡ. ʅʘ 

ʵʪʦʤ ʬʦʥʝ ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʘ ʵʚʦʣʶʮʠʷ ʙʘʟʠʪʦʚʦʛʦ ʤʘʛʤʘʪʠʟʤʘ ʚ ʨʝʛʠʦʥʝ ʩ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʤʠʛʨʘʮʠʝʡ ʟʦʥ ʘʢʪʠʚʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʤʘʛʤʘʪʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 
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ʉʝʚʝʨʥʦʝ ɺʝʨʭʦʷʥʴʝ ʚ ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʦʤ ʧʦʣʦʞʝʥʠʠ (ʉʝʚʝʨʦ-

ɺʝʨʭʦʷʥʩʢʘʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʘʷ ʟʦʥʘ) ʚ ʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ ʩʦʩʪʘʚʣʷʝʪ 

ʟʘʧʘʜʥʫʶ ʯʘʩʪʴ ʦʙʰʠʨʥʦʛʦ ʗʥʦ-ʂʦʣʳʤʩʢʦʛʦ ʨʝʛʠʦʥʘ [3, 4], ʦʭʚʘʪʳʚʘʶʱʝʛʦ 

ʗʥʦ-ʂʦʣʳʤʩʢʫʶ ʥʠʟʤʝʥʥʦʩʪʴ (ʨʘʚʥʠʥʥʳʡ ʧʦʜʨʝʛʠʦʥ) ʠ ʝʸ ʛʦʨʥʦʝ 

ʦʙʨʘʤʣʝʥʠʝ (ʛʦʨʥʳʡ ʧʦʜʨʝʛʠʦʥ) [1, 2, 3, 4].  
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ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤ ʚʦʜʦʪʦʢʦʤ ʥʘ ʚʩʝʡ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʝʪʩʷ 

ʨ. ʍʘʨʘ ï ʋʣʘʭ, ʚ ʜʦʣʠʥʝ ʢʦʪʦʨʦʡ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʨʨʘʩʳ 

ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʝʡ. ʇʦ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤʫ ʧʦʣʦʞʝʥʠʶ, ʚʨʝʤʝʥʠ ʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʪʠ ʪʝʨʨʘʩʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʜʚʘ 

ʢʦʤʧʣʝʢʩʘ: ʮʦʢʦʣʴʥʳʝ ʠ ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ. 

ʉʝʚʝʨʦ- ɺʝʨʭʦʷʥʩʢʘʷ ʩʪʨʫʢʪʫʨʥʦ ï ʬʘʮʠʘʣʴʥʘʷ ʟʦʥʘ. 

ʍʘʨʘʫʣʘʭʩʢʘʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʘʷ ʧʦʜʟʦʥʘ. 

ʅʝʦʧʣʝʡʩʪʦʮʝʥ. ɺʝʨʭʥʝʝ ʟʚʝʥʦ. ʅʠʞʥʷʷ ʩʪʫʧʝʥʴ 

ɺ ʜʦʣʠʥʝ ʨ. ʍʘʨʘ-ʋʣʘʭ ʢ ʵʪʦʤʫ ʚʦʟʨʘʩʪʥʦʤʫ ʫʨʦʚʥʶ ʦʪʥʦʩʷʪʩʷ 

ʤʘʣʦʤʦʱʥʳʝ (1 ʤ) ʛʘʣʝʯʥʦ-ʚʘʣʫʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʮʦʢʦʣʴʥʳʭ 

ʪʝʨʨʘʩ ʦʪ IV ʠ ʚʳʰʝ (ʨʠʩ. 2).  

ʄʦʣʦʪʢʦʚʩʢʠʡ, ʩʘʨʪʘʥʩʢʠʡ ʛʦʨʠʟʦʥʪʳ. ɸʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ III 

ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩ (ʨʠʩ. 2, 4) ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʍʘʨʘ-ʋʣʘʭ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʥʠʟʫ-ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ: 

- ʛʘʣʝʯʥʠʢʘʤʠ (ʚʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ 2-3 ʤ);  

- ʛʦʨʠʟʦʥʪʘʣʴʥʦʩʣʦʠʩʪʳʤʠ ʣʴʜʠʩʪʳʤʠ ʧʝʩʢʘʤʠ (5ʤ); 

- ʘʣʝʚʨʠʪʘʤʠ (10-12 ʤ) ʩʦ ʩʪʚʦʣʘʤʠ ʜʝʨʝʚʴʝʚ ʙʝʨʝʟʳ ʠ ʣʠʩʪʚʝʥʥʠʮʳ (ʨʠʩ. 

1, ʦʙʥ. 1, 4, 5, 6, 12, 14).  

 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʘʟʨʝʟʦʚ ʍʘʨʘʫʣʘʭʩʢʦʛʦ ʫʯʘʩʪʢʘ ʩ ʜʘʪʠʨʦʚʘʥʥʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʢʚʘʨʪʝʨʘ. 
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ʇʘʣʠʥʦʢʦʤʣʝʢʩ (ʇʂ) ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ (ʛʘʣʝʯʥʠʢʠ) ʦʪʨʘʞʘʝʪ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʪʫʥʜʨʳ ʩ ʫʯʘʩʪʢʘʤʠ ʨʝʜʢʦʩʪʦʡʥʳʭ 

ʣʠʩʪʚʝʥʠʯʥʦ-ʙʝʨʝʟʦʚʳʭ ʣʝʩʦʚ. ʋʯʠʪʳʚʘʷ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠ ʥʠʟʢʦʝ 

ʧʦʣʦʞʝʥʠʝ ʪʝʨʨʘʩ, ʩʦʩʪʘʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʡ ʦʙ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʧʣʦʫʤʝʨʝʥʥʦʤ ʠ ʚʣʘʞʥʦʤ ʢʣʠʤʘʪʝ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʤʦʣʦʪʢʦʚʩʢʦʝ ʚʨʝʤʷ 

(ʤʦʣʦʪʢʦʚʩʢʠʡ ʪʝʨʤʦʭʨʦʥ). 

ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʢʨʠʦʢʩʝʨʦʬʠʪʥʳʡ ʦʙʣʠʢ, ʙʣʠʟʢʠʡ ʢ 

ʪʫʥʜʨʦʩʪʝʧʥʦʤʫ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʧʦʭʦʣʦʜʘʥʠʝ ʢʣʠʤʘʪʘ ʩʘʨʪʘʥʩʢʦʛʦ 

ʢʨʠʦʭʨʦʥʘ (ʝʜʦʤʥʘʷ ʩʚʠʪʘ). ɺ ʣʴʜʠʩʪʳʭ ʘʣʝʚʨʠʪʘʭ ʦʙʥʘʨʫʞʝʥʳ ʢʦʩʪʥʳʝ 

ʦʩʪʘʪʢʠ Mammuthus primigenius Blum. (ʧʦʟʜʥʠʡ ʪʠʧ) (ʨʠʩ. 2).  

ʈʠʩ 2. ʉʭʝʤʘ 

ʩʦʦʪʥʦʰʝʥʠʷ ʯʝʪʚʝʨʪʠʯʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʚ ʜʦʣʠʥʝ ʩʨʝʜʥʝʛʦ 

ʪʝʯʝʥʠʷ. ʨ. ʍʘʨʘ-ʋʣʘʭ. 

ʇʦʧʝʨʝʯʥʳʡ ʧʨʦ-ʬʠʣʴ ɸ-ɹ. 

ʇʨʠʫʩʪʴʝʚʘʷ ʯʘʩʪʴ ʧʨʘʚʦʛʦ 

ʧʨʠʪʦʢʘ ʏʠʵʨʵʩ.ʂ, ʦʪʣʠʯʥʳʡ 

ʦʪ ʇʂ ʛʘʣʝʯʥʠʢʦʚ, ʩʦʜʝʨʞʘʪ 

ʘʣʝʚʨʠʪʦ-ʧʝʩʯʘʥʳʝ 

ʦʪʣʦʞʝʥʠʷ.  

 

 

 

 

 

 

 

 

 

 

 

ʉʘʨʪʘʥʩʢʠʡ ʛʦʨʠʟʦʥʪ. ʆʟʝʨʥʳʝ ʧʦʜʧʨʫʜʥʳʝ ʮʠʢʣʠʯʝʩʢʠ ʧʦʩʪʨʦʝʥʥʳʝ 

ʛʨʘʚʠʡʥʦ-ʧʝʩʯʘʥʳʝ ʦʪʣʦʞʝʥʠʷ ʪʝʤʥʦ-ʩʝʨʦʛʦ, ʩʝʨʦʛʦ ʮʚʝʪʦʚ ʩʣʘʛʘʶʪ 20-25-

ʤʝʪʨʦʚʫʶ ʘʢʢʫʤʫʣʷʪʠʚʥʫʶ ʪʝʨʨʘʩʫ (ʦʙʥ.8) ʚ ʜʦʣʠʥʝ ʣʝʚʦʛʦ ʧʨʠʪʦʢʘ ʨʫʯ. 

ɼʘʨʧʠ (ʙʘʩʩʝʡʥ ʨ. ʍʘʨʘ-ʋʣʘʭ). ʄʦʱʥʦʩʪʴ 20 ʤ. (ʨʠʩ. 3).  

ʎʠʢʣʠʪʳ, ʤʦʱʥʦʩʪʴʶ 5-7 ʩʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʨʘʥʩʛʨʝʩʩʠʚʥʳʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʅʠʟʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 
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ʛʨʘʚʠʡʥʠʢʘʤʠ ʩ ʤʝʣʢʦʡ ʛʘʣʴʢʦʡ. ɻʨʘʚʠʡ, ʛʘʣʴʢʘ ʤʝʩʪʥʳʭ ʧʦʨʦʜ 

(ʘʣʝʚʨʦʣʠʪʳ, ʘʨʛʠʣʣʠʪʳ, ʧʝʩʯʘʥʠʢʠ) ʩʨʝʜʥʝʡ ʦʢʘʪʘʥʥʦʩʪʠ. ɺʚʝʨʭ ʧʦ 

ʮʠʢʣʠʪʫ ʢʨʫʧʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 

ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʠ ʘʣʝʚʨʠʪʦʚ - ʚ 

ʚʝʨʭʥʝʡ. ʉʣʦʠ ʠʤʝʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ (2-4Á) ʫʢʣʦʥ ʚ ʩʪʦʨʦʥʫ ʪʘʣʴʚʝʛʘ 

ʩʦʚʨʝʤʝʥʥʦʡ ʜʦʣʠʥʳ. ʊʦʣʱʘ ʧʦʜʩʪʠʣʘʝʪʩʷ ʛʘʣʝʯʥʠʢʘʤʠ (2-3 ʤ) ʫʩʣʦʚʥʦ 

ʨʘʥʥʝ-ʚʝʨʭʥʝ- ʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. ʇʦ ʠʤʝʶʱʠʤʩʷ ʜʘʪʠʨʦʚʢʘʤ 

ʥʘʢʦʧʣʝʥʠʝ ʵʪʦʡ ʪʦʣʱʠ ʥʘʯʠʥʘʣʦʩʴ ʦʢʦʣʦ 24 ʪʳʩ. ʣ. ʥ. ʠ ʧʨʦʜʦʣʞʘʣʦʩʴ 

ʚʦʟʤʦʞʥʦ ʩ ʧʝʨʝʨʳʚʘʤʠ ʜʦ ʛʦʣʦʮʝʥʘ [1]. 

 
ʈʠʩ. 3. ʉʭʝʤʘ ʩʦʦʪʥʦʰʝʥʠʷ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʜʦʣʠʥʝ ʩʨʝʜʥʝʛʦ 

ʪʝʯʝʥʠʷ ʨ. ʍʘʨʘ-ʋʣʘʭ. ʇʦʧʝʨʝʯʥʳʡ ʧʨʦʬʠʣʴ ɺ - ɻ. ʆʙʥʘʞʝʥʠʝ 8 ʚ ʜʦʣʠʥʝ ʧʝʨʚʦʛʦ  

ʣʝʚʦʛʦ ʧʨʠʪʦʢʘ ʨʝʯ. ɼʘʨʧʠ. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʩʤ. ʥʘ ʨʠʩ. 2. 

 

 
ʈʠʩ. 4. ʉʭʝʤʘ ʩʦʦʪʥʦʰʝʥʠʷ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʜʦʣʠʥʝ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. 

ʍʘʨʘ-ʋʣʘʭ. ʇʦʧʝʨʝʯʥʳʡ ʧʨʦʬʠʣʴ ɼ - ɽ. ʅʠʞʥʝʝ ʪʝʯʝʥʠʝ, ʧʨʘʚʦʙʝʨʝʞʴʝ, 15 ʢʤ 

ʚʳʰʝ ʫʩʪʴʷ. ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʩʤ. ʥʘ ʨʠʩ. 2. 
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ɻʦʣʦʮʝʥ. ʉʦʚʨʝʤʝʥʥʳʡ ʛʦʨʠʟʦʥʪ, ʥʠʞʥʷʷ ʯʘʩʪʴ. ɸʣʘʩʥʳʡ ʢʦʤʧʣʝʢʩ. 

ʆʟʝʨʥʦ-ʙʦʣʦʪʥʳʝ ʘʣʝʚʨʠʪʳ, ʪʦʨʬʷʥʠʢʠ, 0,5 ʤ. ʇʂ ʦʪʨʘʞʘʝʪ ʪʫʥʜʨʦʩʪʝʧʥʫʶ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ.  

ʉʦʚʨʝʤʝʥʥʳʡ ʛʦʨʠʟʦʥʪ, ʚʝʨʭʥʷʷ ʯʘʩʪʴ. ɼʝʣʶʚʠʘʣʴʥʦ ï ʧʨʦʣʶʚʠʘʣʴʥʳʝ 

ʧʝʩʢʠ. ʄʦʱʥʦʩʪʴ 1,3 - 7 ʤ. ʇʂ ʧʦ ʩʚʦʝʤʫ ʩʦʩʪʘʚʫ ʙʣʠʟʦʢ ʢ ʩʦʚʨʝʤʝʥʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (ʨʠʩ. 4). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʝʨʭʥʝ-

ʥʝʦʧʣʝʡʩʪʦʮʝʥ-ʛʦʣʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʦʪʩʫʪʩʪʚʠʠ 

ʦʩʘʜʢʦʚ ʧʦʟʜʥʝʛʦ ʧʣʠʦʮʝʥʘ ï ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ.  

ɸʢʪʠʚʠʟʘʮʠʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ, ʚʳʨʘʟʠʣʘʩʴ ʚ ʚʦʟʜʳʤʘʥʠʠ ʍʘʨʘ-

ʋʣʘʭʩʢʦʛʦ ʭʨʝʙʪʘ. ʇʨʦʠʟʦʰʣʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚ ʍʘʨʘʫʣʘʭʩʢʦʡ ʩʪʨʫʢʪʫʨʥʦ-

ʬʘʮʠʘʣʴʥʦʡ ʧʦʜʟʦʥʝ ʢʦʤʧʣʝʢʩʘ (ʣʝʩʪʥʠʮʳ) ʮʦʢʦʣʴʥʳʭ ʪʝʨʨʘʩ ʩ 

ʦʪʣʦʞʝʥʠʷʤʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʘʣʣʶʚʠʘʣʴʥʦʛʦ ʛʝʥʝʟʠʩʘ ʚ ʚʦʟʨʘʩʪʥʦʤ 

ʜʠʘʧʘʟʦʥʝ ʧʦʟʜʥʠʡ ʥʝʦʧʣʝʡʩʪʦʮʝʥ ï ʛʦʣʦʮʝʥ.  

ɺ ɹʫʦʨʭʘʠʥʩʢʦʡ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʦʡ ʧʦʜʟʦʥʝ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ 

ʪʦʣʱʘ ʝʜʦʤʥʳʭ ʣʴʜʠʩʪʳʭ ʘʣʝʚʨʠʪʦʚ ʤʦʣʦʪʢʦʚʩʢʦ-ʩʘʨʪʘʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʘʨʪʘʥʩʢʦʤ ʢʨʠʦʭʨʦʥʝ ʥʘ ʧʨʠʚʦʜʦʨʘʟʜʝʣʴʥʳʭ 

ʯʘʩʪʠ ʍʘʨʘ-ʋʣʘʭʩʢʦʛʦ ʭʨʝʙʪʘ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘʢʦʧʣʝʥʠʝ ʧʦʣʠʛʝʥʝʪʠʯʝʩʢʠʭ 

ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, ʘ ʚ ʧʨʠʙʨʝʞʥʦ-ʰʝʣʴʬʦʚʦʡ 

ʦʙʣʘʩʪʠ - ʝʜʦʤʥʳʭ ʣʴʜʠʩʪʳʭ ʘʣʝʚʨʠʪʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʧʦ ʧʣʘʥʫ ʅʀʈ ʀɻɸɹʄ ʉʆ ʈɸʅ, ʧʦʜʨʘʟʜʝʣ 
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ʉʝʚʝʨʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʀʥʜʠʛʠʨʦ-ɿʳʨʷʥʩʢʦʛʦ ʧʨʦʛʠʙʘ ʚʳʧʦʣʥʝʥʘ 

ʤʦʱʥʦʡ ʪʦʣʱʝʡ (ʜʦ 10 ʢʤ), ʚ ʦʩʥʦʚʥʦʤ ʪʝʨʨʠʛʝʥʥʳʭ ʚʝʨʭʥʝʶʨʩʢʠʭ ʠ 

ʥʠʞʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ, ʧʝʨʝʢʨʳʪʳʭ ʙʦʣʝʝ ʤʦʣʦʜʳʤʠ ʤʘʣʦʤʦʱʥʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ.  

ʄʦʱʥʳʡ ʦʩʘʜʦʯʥʳʡ ʯʝʭʦʣ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʧʦʢʦʡʥʘʷ ʪʝʢʪʦʥʠʯʝʩʢʘʷ 

ʧʦʟʠʮʠʷ ʠ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʛʘʟʦʧʨʦʷʚʣʝʥʠʷ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʝʨʩʧʝʢʪʠʚʘʭ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ.  

ɺ ʨʘʟʨʝʟʝ ʚʝʨʭʥʝʡ ʶʨʳ ʚʳʜʝʣʷʶʪʩʷ ʠʣʠʥʪʘʩʩʢʘʷ ʠ ʙʘʩʪʘʭʩʢʘʷ ʩʚʠʪʳ, ʚ 

ʨʘʟʨʝʟʝ ʥʠʞʥʝʛʦ ʤʝʣʘ ʦʞʦʛʠʥʩʢʘʷ, ʩʠʣʷʧʩʢʘʷ ʠ ʙʫʦʨʢʝʤʶʩʩʢʘʷ ʩʚʠʪʳ. 

ɺ ʜʘʥʥʦʤ ʩʦʦʙʱʝʥʠʠ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʣʠʪʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠ-

ʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʧʦʨʦʜ ʧʦ ʨʘʟʨʝʟʫ ʚʝʨʭʥʝʶʨʩʢʠʭ ʠ ʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʀʥʜʠʛʠʨʦ-ɿʳʨʷʥʩʢʦʛʦ ʧʨʦʛʠʙʘ.  

ʀʣʠʥʪʘʩʩʢʘʷ ʩʚʠʪʘ ʚʩʢʨʳʚʘʝʪʩʷ ʚ ʷʜʨʘʭ ʘʥʪʠʢʣʠʥʘʣʝʡ ʚ ʩʚʦʜʦʚʳʭ ʯʘʩʪʷʭ 

ʀʣʠʥ-ʊʘʩʩʢʦʛʦ ʘʥʪʠʢʣʠʥʦʨʠʷ. ʉʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʫʣʢʘʥʦʛʝʥʥʦ-

ʦʩʘʜʦʯʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ ʧʝʨʝʢʨʳʚʘʶʱʠʤʠ 

ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʝ ʧʦʨʦʜʳ ʧʘʣʝʦʟʦʷ ʠ ʪʨʠʘʩʘ. ɺ ʨʘʟʨʝʟʝ ʩʚʠʪʳ ʥʘʙʣʶʜʘʶʪʩʷ 

ʩʣʦʞʥʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʵʬʬʫʟʠʚʦʚ, ʪʫʬʦʚ, ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ ʠ 

ʘʣʝʚʨʦʣʠʪʦʚ, ʢʨʝʤʥʠʩʪʦ-ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ ʠ ʤʝʞʧʣʘʩʪʦʚʳʭ ʠʥʪʨʫʟʠʚʦʚ.  

ɹʘʩʪʘʭʩʢʘʷ ʩʚʠʪʘ ʩʣʘʛʘʝʪ ʀʣʠʥ-ʊʘʩʩʢʠʡ ʘʥʪʠʢʣʠʥʦʨʠʡ ʠ ʧʨʠʤʳʢʘʶʱʠʝ 

ʢ ʥʝʤʫ ʩʢʣʦʥʳ ʀʥʜʠʛʠʨʦ-ɿʳʨʷʥʩʢʦʛʦ ʠ ʄʦʤʩʢʦʛʦ ʧʨʦʛʠʙʦʚ. ɹʘʩʪʘʭʩʢʘʷ 

ʩʚʠʪʘ ʫʩʣʦʚʥʦ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʥʠʞʥʶʶ, ʩʨʝʜʥʶʶ ʠ ʚʝʨʭʥʶʶ ʧʦʜʩʚʠʪʳ 

ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ. 

ʉʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʧʦʨʦʜ ʚʩʝʭ ʪʨʝʭ ʧʦʜʩʚʠʪ ʙʘʩʪʘʭʩʢʦʡ ʩʚʠʪʳ, 

ʦʙʥʘʞʘʶʱʠʭʩʷ ʚ ʜʦʣʠʥʝ ʨ. ʀʥʜʠʛʠʨʢʠ, ʩʦʩʪʘʚʣʷʝʪ ʧʦ ʨʘʟʥʳʤ ʦʮʝʥʢʘʤ 

ʧʦʨʷʜʢʘ 7000-8000 ʤ.  

ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʙʘʩʪʘʭʩʢʦʡ ʩʚʠʪʳ ʧʦʢʘʟʳʚʘʝʪ ʦʪʩʫʪʩʪʚʠʝ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʦʪʣʠʯʠʡ ʚ ʩʦʩʪʘʚʝ ʠ ʩʪʨʦʝʥʠʠ ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ 
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ʘʨʛʠʣʣʠʪʦʚ ʚʩʝʭ ʪʨʝʭ ʧʦʜʩʚʠʪ, ʧʦʟʚʦʣʷʝʪ ʪʝʤ ʥʝ ʤʝʥʝʝ ʥʘʤʝʪʠʪʴ ʥʝʢʦʪʦʨʳʝ 

ʨʘʟʣʠʯʠʷ: 

1. ɸʣʣʦʛʠʪʝʥʥʘʷ ʯʘʩʪʴ ʧʦʨʦʜ ʚʩʝʭ ʧʦʜʩʚʠʪ ʩʦʩʪʦʠʪ ʠʟ ʢʚʘʨʮʘ, ʧʦʣʝʚʳʭ 

ʰʧʘʪʦʚ ʠ ʦʙʣʦʤʢʦʚ ʧʦʨʦʜ, ʥʦ ʨʦʣʴ ʧʦʩʣʝʜʥʠʭ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʘ ʚ 

ʦʪʣʦʞʝʥʠʷʭ ʚʝʨʭʥʝʡ ʧʦʜʩʚʠʪʳ. ɺ ʚʝʨʭʥʝʡ ʧʦʜʩʚʠʪʝ ʠʩʯʝʟʘʶʪ ʦʙʣʦʤʢʠ 

ʵʬʬʫʟʠʚʦʚ, ʭʘʨʘʢʪʝʨʥʳʝ ʚ ʥʠʞʥʝʡ ʧʦʣʦʚʠʥʝ ʩʚʠʪʳ. 

2. ʎʝʤʝʥʪ ʧʦʨʦʜ ʥʠʞʥʝʡ ʠ ʩʨʝʜʥʝʡ ʧʦʜʩʚʠʪʳ ʛʣʠʥʠʩʪʳʡ ʠ ʩʣʶʜʠʩʪʦ-

ʛʣʠʥʠʩʪʳʡ, ʧʦ ʪʠʧʫ ʧʦʨʦʚʳʡ ʠ ʦʙʚʦʣʘʢʠʚʘʥʠʷ, ʚ ʚʝʨʭʥʝʡ ʧʦʜʩʚʠʪʝ ʥʘʨʷʜʫ ʩ 

ʥʘʟʚʘʥʥʳʤʠ ʬʠʢʩʠʨʫʝʪʩʷ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʡ ʮʝʤʝʥʪ ʢʦʨʨʦʟʠʦʥʥʦʛʦ 

ʪʠʧʘ. 

3. ʇʦʚʩʝʤʝʩʪʥʦ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʙʠʪʫʤʘ ʚ ʚʠʜʝ ʟʘʧʦʣʥʝʥʠʷ 

ʧʦʨ. 

4. ɸʣʝʚʨʦʣʠʪʳ ʠ ʘʨʛʠʣʣʠʪʳ ʚʝʨʭʥʝʡ ʧʦʜʩʚʠʪʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʠʞʥʠʭ, 

ʧʦʯʪʠ ʚʩʝʛʜʘ ʩʦʜʝʨʞʘʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʨʠʪʘ.   

5. ɺʩʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʦʙʨʘʟʮʳ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʛʨʘʥʫʣʷʨʥʳʤʠ 

ʢʦʣʣʝʢʪʦʨʘʤʠ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʢʨʦʤʝ ʥʝʩʢʦʣʴʢʠʭ ʚʝʨʭʥʝʙʘʩʪʘʭʩʢʠʭ ʦʙʨʘʟʮʦʚ. 

ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʥʠʟʢʦʡ ʧʦʨʠʩʪʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʪʨʫʢʪʫʨ ʚʟʘʠʤʥʦʛʦ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʠʨʫʶʱʠʡʩʷ ʦʯʝʥʴ ʧʣʦʪʥʦʡ ʫʧʘʢʦʚʢʦʡ ʟʝʨʝʥ. 

ʇʦ ʧʦʷʚʣʝʥʠʶ ʚ ʨʘʟʨʝʟʝ ʧʨʦʩʣʦʡʢʦʚ ʠ ʣʠʥʟʦʯʝʢ ʫʛʣʠʩʪʳʭ ʧʦʨʦʜ 

ʧʨʦʚʦʜʠʪʩʷ ʛʨʘʥʠʮʘ ʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ. ɺʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʤʝʣʦʚʦʡ ʪʦʣʱʠ 

ʢʦʣʠʯʝʩʪʚʦ ʠ ʤʦʱʥʦʩʪʴ ʧʨʦʩʣʦʝʚ ʫʛʣʠʩʪʳʭ ʧʦʨʦʜ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ, ʘ 

ʧʝʩʯʘʥʠʢʠ ʧʨʠʦʙʨʝʪʘʶʪ ʞʝʣʪʳʡ ʠ ʨʳʞʝʚʘʪʳʡ ʮʚʝʪ ʩ ʣʠʥʟʘʤʠ ʢʘʨʙʦʥʘʪʥʳʭ 

ʧʦʨʦʜ. ʍʦʪʷ ʨʘʟʨʝʟ ʥʠʞʥʝʛʦ ʤʝʣʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʄʦʤʦ-ɿʳʨʷʥʩʢʦʡ 

ʚʧʘʜʠʥʳ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʘʟʨʝʟʘ ʙʘʩʩʝʡʥʘ ʨ. ɿʳʨʷʥʢʘ ʙʦʣʴʰʝʡ 

ʧʝʩʯʘʥʠʩʪʦʩʪʴʶ ʠ ʤʝʥʴʰʝʡ ʫʛʣʝʥʦʩʥʦʩʪʴʶ, ʧʦ ʘʥʘʣʦʛʠʠ ʩ ɿʳʨʷʥʩʢʠʤ 

ʫʛʦʣʴʥʳʤ ʙʘʩʩʝʡʥʦʤ ʨʘʟʨʝʟ ʥʠʞʥʝʛʦ ʤʝʣʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʀʥʜʠʛʠʨʦ-ɿʳʨʷʥʩʢʦʛʦ ʧʨʦʛʠʙʘ ʨʘʩʯʣʝʥʷʶʪ ʥʘ ʦʞʦʛʠʥʩʢʫʶ, ʩʠʣʷʧʩʢʫʶ ʠ 

ʙʫʦʨʢʝʤʶʩʩʢʫʶ ʩʚʠʪʳ.  

ʆʞʦʛʠʥʩʢʘʷ ʩʚʠʪʘ ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʧʝʨʝʭʦʜʦʤ ʟʘʣʝʛʘʝʪ ʥʘ ʚʝʨʭʥʝʶʨʩʢʠʭ 

ʦʪʣʦʞʝʥʠʷʭ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʧʝʩʯʘʥʠʢʦʚ ʠ 

ʘʣʝʚʨʦʣʠʪʦʚ, ʢʦʪʦʨʳʝ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʧʦʩʪʝʧʝʥʥʦ ʩʤʝʥʷʶʪʩʷ ʢʘʨʙʦʥʘʪʥʦ-

ʛʣʠʥʠʩʪʳʤʠ ʠ ʫʛʣʠʩʪʦ-ʛʣʠʥʠʩʪʳʤʠ ʧʦʨʦʜʘʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʚʩʪʨʝʯʘʶʪʩʷ 

ʧʨʦʩʣʦʠ ʠ ʣʠʥʟʳ ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ. ɺʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʦʞʦʛʠʥʩʢʦʡ ʩʚʠʪʳ ʚ 

ʜʦʣʠʥʝ ʨ. ʀʥʜʠʛʠʨʢʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1400 ʤ.  

ʉʠʣʷʧʩʢʘʷ ʩʚʠʪʘ ʪʘʢʞʝ ʚʳʜʝʣʷʝʪʩʷ ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʨʘʟʨʝʟʝ ʩ 

ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʠʭ ʦʪʣʦʞʝʥʠʷʤʠ ʦʞʦʛʠʥʩʢʦʡ ʩʚʠʪʳ. ʅʠʞʥʠʝ ʩʣʦʠ (300-550 
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ʤ) ʩʠʣʷʧʩʢʦʡ ʩʚʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʤʘʣʦʤʦʱʥʳʭ ʩʚʝʪʣʳʭ 

ʤʝʣʢʦ-ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ ʜʦ ʫʛʣʠʩʪʦ-ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʠ ʫʛʣʝʡ. 

ɺʝʨʭʥʷʷ, ʙʦʣʴʰʘʷ ʧʦ ʤʦʱʥʦʩʪʠ (900 ʤ), ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʤʘʩʩʠʚʥʳʤʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʨʝʜʢʠʤʠ ʘʣʝʚʨʠʪʦ-

ʛʣʠʥʠʩʪʳʤʠ ʧʨʦʩʣʦʷʤʠ. 

ʆʪʣʦʞʝʥʠʷ ʙʫʦʨʢʝʤʶʩʩʢʦʡ ʩʚʠʪʳ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʜʦʣʠʥʘʭ ʨʝʢ 

ʀʥʜʠʛʠʨʢʠ ʠ ʄʷʪʠʩʴ. ɺ ʜʦʣʠʥʝ ʨ. ʀʥʜʠʛʠʨʢʠ (ʥʘ 20 ʢʤ ʥʠʞʝ ʫʩʪʴʷ ʨ. 

ʂʨʘʩʥʦʡ), ʩʫʜʷ ʧʦ ʭʘʨʘʢʪʝʨʫ ʜʝʣʶʚʠʷ ʠ ʧʦ ʦʪʜʝʣʴʥʳʤ ʬʨʘʛʤʝʥʪʘʤ ʩʪʨʦʝʥʠʷ, 

ʚʠʜʠʤʘʷ ʯʘʩʪʴ ʩʚʠʪʳ ʩʣʦʞʝʥʘ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ, 

ʘʣʝʚʨʦʣʠʪʦʚ, ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʳʭ ʠ ʫʛʣʠʩʪʦ-ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ, ʫʛʣʝʡ. 

ɺʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʙʫʦʨʢʝʤʶʩʩʢʦʡ ʩʚʠʪʳ ʚ ʜʦʣʠʥʝ ʀʥʜʠʛʠʨʢʠ ʦʢʦʣʦ 570 

ʤ. 

ʈʘʟʨʝʟ ʥʠʞʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʘʟʨʝʟʘ ʚʝʨʭʥʝʶʨʩʢʠʭ 

ʦʪʣʦʞʝʥʠʡ ʧʦʷʚʣʝʥʠʝʤ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʳʭ ʠ ʫʛʣʠʩʪʦ-ʛʣʠʥʠʩʪʳʭ 

ʦʪʣʦʞʝʥʠʡ. 

ʇʨʠ ʣʠʪʦʣʦʛʦ-ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʤ ʠʟʫʯʝʥʠʠ ʧʨʦʟʨʘʯʥʳʭ ʰʣʠʬʦʚ 

ʦʙʨʘʟʮʦʚ ʨʘʟʨʝʟʘ ʥʠʞʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ ʩʣʝʜʫʶʱʝʝ:  

1. ɺ ʩʦʩʪʘʚʝ ʘʣʣʦʪʠʛʝʥʥʦʡ ʯʘʩʪʠ ʥʠʞʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʨʝʟʢʦ 

ʚʦʟʨʘʩʪʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʦʙʣʦʤʢʦʚ ʧʦʨʦʜ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʩʠʣʷʧʩʢʦʡ ʠ ʠ 

ʙʫʦʨʢʝʤʶʩʢʦʡ ʩʚʠʪ; 

2. ɺ ʮʝʤʝʥʪʠʨʫʶʱʝʡ ʤʘʩʩʝ ʧʦʨʦʜ ʥʠʞʥʝʛʦ ʤʝʣʘ ʢʘʨʙʦʥʘʪʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ. ɺ ʟʘʤʝʪʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʘʢʞʝ ʧʦʨʦʜʳ ʩ 

ʢʘʦʣʠʥʠʪʦʚʳʤ ʮʝʤʝʥʪʦʤ (ʩʠʣʷʧʩʢʘʷ ʠ ʙʫʦʨʢʝʤʶʩʩʢʘʷ ʩʚʠʪʳ). 

3. ʇʦʚʩʝʤʝʩʪʥʦ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʙʠʪʫʤʘ ʚ ʚʠʜʝ ʟʘʧʦʣʥʝʥʠʷ 

ʧʦʨ. 

4. ɺ ʨʘʟʨʝʟʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʥʠʞʥʝʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦʷʚʣʷʶʪʩʷ 

ʛʨʘʥʫʣʷʨʥʳʝ ʢʦʣʣʝʢʪʦʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʝʚʝʨʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʀʥʜʠʛʠʨʦ-ɿʳʨʷʥʩʢʦʛʦ ʧʨʦʛʠʙʘ 

ʚʳʧʦʣʥʝʥʘ ʤʦʱʥʳʤ (ʜʦ 10 ʢʤ) ʢʦʤʧʣʝʢʩʦʤ ʚʝʨʭʥʝʶʨʩʢʠʭ ï ʥʠʞʥʝʤʝʣʦʚʳʭ 

ʩʫʛʫʙʦ ʪʝʨʨʠʛʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ʇʦ ʩʚʦʝʤʫ ʩʦʩʪʘʚʫ, ʫʩʣʦʚʠʷʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤ ʩʪʨʦʝʥʠʷ ʵʪʠ ʦʪʣʦʞʝʥʠʷ ʚʝʩʴʤʘ ʙʣʠʟʢʠ ʢ 

ʦʜʥʦʚʦʟʨʘʩʪʥʳʤ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʤ ʪʦʣʱʘʤ ʇʨʝʜʚʝʨʭʦʷʥʩʢʦʛʦ ʧʨʦʛʠʙʘ, ʛʜʝ 

ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʷʤʳʝ ʧʨʠʟʥʘʢʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʩʪʠ ʚ ʚʠʜʝ ʛʘʟʦ- ʠ 

ʥʝʬʪʝʧʨʦʷʚʣʝʥʠʡ. ʊʘʢ, ʠʟ ʚʝʨʭʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ (ʙʝʨʛʝʠʥʩʢʘʷ ʩʚʠʪʘ) 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʨʠʪʦʢʠ ʛʘʟʘ ʥʘ ʋʩʪʴ-ɺʠʣʶʡʩʢʦʤ 
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ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ, ʵʢʨʘʥʠʨʦʚʘʥʥʳʝ ʛʣʠʥʠʩʪʦ-ʧʝʩʯʘʥʳʤʠ 

ʧʘʯʢʘʤʠ ʤʘʨʳʢʯʘʥʩʢʦʡ ʩʚʠʪʳ ʥʠʞʥʝʛʦ ʤʝʣʘ. ɺ ʥʘʯʘʣʝ 60-ʭ ʛʦʜʦʚ ʧʨʠ 

ʨʘʟʚʝʜʦʯʥʦʤ ʙʫʨʝʥʠʠ ʚ ʃʫʥʭʠʥʩʢʦ-ʂʝʣʠʥʩʢʦʡ ʚʧʘʜʠʥʝ ʥʘ ʜʚʫʭ ʧʣʦʱʘʜʷʭ 

(ɹʝʨʛʝʠʥʩʢʘʷ ʠ ʆʣʦʡʩʢʘʷ), ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʟʦʥʝ ʩʦʯʣʝʥʝʥʠʷ ɺʠʣʶʡʩʢʦʡ 

ʩʠʥʝʢʣʠʟʳ ʠ ʇʨʝʜʚʝʨʭʦʷʥʩʢʦʛʦ ʧʨʦʛʠʙʘ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ 

ʧʨʠʪʦʢʠ ʥʝʬʪʠ ʠʟ ʚʝʨʭʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. 

ʆʩʘʜʢʦʥʘʢʦʧʣʝʥʠʝ ʚ ʚʝʨʭʥʝʶʨʩʢʦ-ʥʠʞʥʝʤʝʣʦʚʦʝ ʚʨʝʤʷ ʚ ʦʙʦʠʭ 

ʨʝʛʠʦʥʘʭ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʤʦʨʩʢʠʭ, ʣʘʛʫʥʥʦ-ʤʦʨʩʢʠʭ ʠ ʚ ʩʘʤʦʤ ʢʦʥʮʝ ʚ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʘʟʨʝʟ ʢʦʣʣʠʟʠʦʥʥʦʛʦ ʵʪʘʧʘ 

ʨʘʟʚʠʪʠʷ ʚʦʩʪʦʢʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. ʋʩʪʦʡʯʠʚʳʡ ʨʝʞʠʤ ʧʨʦʛʠʙʘʥʠʷ, 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʘʷ ʩʨʝʜʘ ʚʦʜʥʦʛʦ ʙʘʩʩʝʡʥʘ ʤʦʛʣʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʳʩʪʨʦʤʫ 

ʟʘʭʦʨʦʥʝʥʠʶ ʠ ʥʘʢʦʧʣʝʥʠʶ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʨʘʟʨʝʟʝ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʚʝʨʭʥʝʙʘʩʪʘʭʩʢʦʡ ʧʦʜʩʚʠʪʳ, ʘ 

ʪʘʢʞʝ ʧʦ ʚʩʝʤʫ ʨʘʟʨʝʟʫ ʥʠʞʥʝʛʦ ʤʝʣʘ ʧʣʘʩʪʦʚ ʧʝʩʯʘʥʠʢʦʚ ʩ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ ʢʦʣʣʝʢʪʦʨʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʦʥ ʥʝʬʪʝʛʘʟʦʥʘʢʦʧʣʝʥʠʷ. 

 

 

ʈɽɿʋʃʔʊɸʊʓ ɻɽʆʈɸɼʀʆʃʆʂɸʎʀʆʅʅʓʍ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʊʈɽʑʀʅʆɺɸʊʆʉʊʀ ɻʆʈʅʓʍ ʇʆʈʆɼ ʂʈʀʆʃʀʊʆɿʆʅʓ 
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ɻʝʦʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʢʨʝʩʪ ʧʨʦʩʪʠʨʘʥʠʷ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʕʙʝʣʷʭ-ʋʜʞʠʥʩʢʦʛʦ ʨʘʟʣʦʤʘ (ɸʥʘʙʘʨʩʢʠʡ ʨʘʡʦʥ, 

ʈʝʩʧʫʙʣʠʢʘ ʉʘʭʘ (ʗʢʫʪʠʷ)) ʛʝʦʨʘʜʘʨʦʤ ʆʂʆ-2ʄ ʩ ɸɹɼʃ ʊʨʠʪʦʥ 

(ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʦʪʘ fʮ=50 ʄɻʮ) ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʨʘʥʝʝ ʤʝʪʦʜʠʢʝ [1]. 

ʊʠʧʠʯʥʳʡ ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʡ ʨʘʟʨʝʟ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 1.ʘ, ʥʘ ʢʦʪʦʨʦʤ 

ʚʠʜʥʦ, ʯʪʦ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʩʨʝʜʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-

ʩʣʦʠʩʪʦʛʦ ʪʠʧʘ, ʚ ʢʦʪʦʨʦʡ ʠʤʝʶʪʩʷ ʩʪʨʫʢʪʫʨʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʦʙʦʟʥʘʯʝʥʥʳʝ 

ʮʠʬʨʘʤʠ 1-4. 1 ʠ 3 ʥʘʨʫʰʝʥʥʦʩʪʠ ʣʦʢʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ 

ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʷʭ, 2 ʠ 4 ʧʝʨʝʩʝʢʘʶʪ ʚʩʶ ʪʦʣʱʫ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʜʦʩʪʫʧʥʫʶ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʦʤ ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʠ. ɼʣʷ ʦʙʨʘʙʦʪʢʠ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʨʘʟʨʝʟʘ ʩ ʮʝʣʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ 
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ʥʘʨʫʰʝʥʠʡ ʣʦʢʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʧʨʦʚʝʜʝʥʦ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ 

ʘʤʧʣʠʪʫʜʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦ ʧʨʦʬʠʣʶ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʠʩʢʣʶʯʠʪʴ ʚʣʠʷʥʠʝ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʩʣʦʠʩʪʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʚʳʷʚʠʪʴ ʨʝʟʢʠʝ ʠʟʤʝʥʝʥʠʷ 

ʘʤʧʣʠʪʫʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʛʥʘʣʦʚ.  

 
ʘ) 

 
ʙ) 

ʈʠʩ. 1. ʌʨʘʛʤʝʥʪ ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʨʘʟʨʝʟʘ (ʘ), ʨʝʟʫʣʴʪʘʪ ʝʛʦ ʦʙʨʘʙʦʪʢʠ (ʙ). 

ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʧʨʦʱʝ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 

ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ [2-7] ʠ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʝʥ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ 

4 
3 

2 

1 

4 
3 

2 

1 



180 

 

ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʠ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʞʠʤʝ ʥʝʧʨʝʨʳʚʥʦʡ ʩʲʝʤʢʠ, ʪ.ʢ. ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʟʦʥʜʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʧʝʨʚʳʝ 

ʜʝʩʷʪʢʠ ʩʘʥʪʠʤʝʪʨʦʚ ʠ ʨʝʛʠʩʪʨʠʨʫʝʤʳʝ ʚ ʵʪʠʭ ʪʦʯʢʘʭ ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ 

ʪʨʘʩʩʳ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʳ ʧʦ ʨʘʜʠʦʬʠʟʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ. ʅʘ ʨʠʩ. 

1.ʙ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʧʦʢʘʟʘʥʘ ʩʣʦʠʩʪʦʩʪʴ, ʯʝʨʥʳʤ ï ʤʝʩʪʘ ʨʝʟʢʦʛʦ 

ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʘʤʧʣʠʪʫʜ, ʟʝʣʝʥʳʤ ï ʦʙʱʠʡ ʬʦʥ. ɺ ʜʘʥʥʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʩʪʨʫʢʪʫʨʘ ʚʦʣʥʦʚʦʛʦ ʧʦʣʷ ʙʦʣʝʝ ʷʨʢʦ ʚʳʨʘʞʝʥʘ ʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʨʘʟʨʝʟʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪʩʷ. 
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ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʦʩʪʠʛʥʫʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʩʧʝʭ ʚ ʠʟʫʯʝʥʠʠ 

ʠʥʪʨʫʟʠʚʥʳʭ ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʙʘʟʠʪʦʚ ɺʠʣʶʡʩʢʦʛʦ ʧʘʣʝʦʨʠʬʪʘ, 

ʭʦʨʦʰʦ ʦʙʥʘʞʝʥʥʳʭ ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʢʦʨʝʥʥʳʭ ʚʳʭʦʜʘʭ. ʆʥʠ 

ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʜʘʡʢʦʚʳʭ ʧʦʷʩʘʭ, ʦʙʨʘʤʣʷʶʱʠʭ ʧʘʣʝʦʨʠʬʪ ʩ ʩʝʚʝʨʦ-
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ʟʘʧʘʜʘ, ʶʛʘ ʠ ʶʛʦ-ʚʦʩʪʦʢʘ.  ʂʦʛʜʘ-ʪʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʣʘʚʦʚʳʝ ʠ 

ʪʫʬʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʭʨʘʥʠʣʠʩʴ ʪʦʣʴʢʦ ʚ 

ʛʣʫʙʦʢʦʧʨʦʛʥʫʪʳʭ ʓʛʳʘʪʪʠʥʩʢʦʡ ʠ ʂʝʤʧʝʥʜʷʡʩʢʦʡ ʚʧʘʜʠʥʘʭ, ʛʜʝ ʦʥʠ 

ʧʦʛʨʝʙʝʥʳ ʧʦʜ ʤʥʦʛʦʢʠʣʦʤʝʪʨʦʚʳʤʠ ʤʝʟʦʟʦʡʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. 

ʀʟʫʯʝʥʠʝ ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʵʬʬʫʟʠʚʦʚ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʦ ʜʘʥʥʳʤ 

ʙʫʨʝʥʠʷ ʠ ʨʝʜʢʠʤ ʢʦʨʝʥʥʳʤ ʦʙʥʘʞʝʥʠʷʤ ʚ ʙʦʨʪʘʭ ʜʦʣʠʥ ʨʝʢ ɺʠʣʶʡ, ʄʘʨʭʘ 

ʠ ʓʛʳʘʪʪʘ. ʀʩʩʣʝʜʦʚʘʥʠʶ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʩʣʝʜʥʠʭ ʧʦʩʚʷʱʝʥʦ 

ʜʘʥʥʦʝ ʩʦʦʙʱʝʥʠʝ. 

ʆʙʲʝʤ ʚʥʝʜʨʠʚʰʝʡʩʷ ʠ ʠʟʣʠʚʰʝʡʩʷ ʙʘʟʘʣʴʪʦʚʦʡ ʤʘʛʤʳ ʧʨʘʢʪʠʯʝʩʢʠ 

ʩʦʧʦʩʪʘʚʠʤʳ ʠ ʨʘʚʥʳ 35-38 ʪʳʩ. ʢʤ3, ʭʦʪʷ ʵʪʠ ʮʠʬʨʳ ʚʝʩʴʤʘ ʫʩʣʦʚʥʳ. ʇʦ 

ʜʘʥʥʳʤ [1] ʦʙʱʠʡ ʦʙʲʝʤ ʙʘʟʘʣʴʪʦʚʦʡ ʤʘʛʤʳ ʤʦʛ ʜʦʩʪʠʛʘʪʴ 300 ʪʳʩ. ʢʤ3. 

ʕʬʬʫʟʠʚʳ ʫʯʘʩʪʚʫʶʪ ʚ ʩʣʦʞʝʥʠʠ ʜʚʫʭ ʩʚʠʪ ï ʘʧʧʘʠʥʩʢʦʡ ʠ ʵʤʷʢʩʠʥʩʢʦʡ, 

ʦʙʨʘʟʫʷ ʚ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʳʤʭ ʦʪʣʦʞʝʥʠʷʭ ʚʝʨʭʥʝʛʦ ʜʝʚʦʥʘ ʥʝʩʢʦʣʴʢʦ 

(ʦʪ 2-ʭ ʜʦ 5-ʪʠ) ʣʘʚʦʚʳʭ ʧʦʪʦʢʦʚ. ʃʘʚʦʚʳʝ ʧʦʪʦʢʠ ʘʧʧʘʠʥʩʢʦʡ ʩʚʠʪʳ 

ʩʫʤʤʘʨʥʦ ʜʦʩʪʠʛʘʶʪ ʤʦʱʥʦʩʪʠ 60 ʤ [2]. ʇʦʪʦʢʠ ʨʘʟʜʝʣʝʥʳ ʧʨʦʩʣʦʷʤʠ 

ʘʣʝʚʨʦʣʠʪʦʚ, ʘʨʛʠʣʣʠʪʦʚ ʠ ʤʨʘʤʦʨʠʟʦʚʘʥʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ. ʆʙʳʯʥʦ ʨʘʟʨʝʟ 

ʘʧʧʘʠʥʩʢʦʡ ʩʚʠʪʳ ʥʘʯʠʥʘʝʪʩʷ ʙʘʟʘʣʴʪʘʤʠ. ɹʘʟʘʣʴʪʳ ʵʤʷʢʩʠʥʩʢʦʡ ʩʚʠʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʜʥʠʤ, ʨʝʞʝ ʜʚʫʤʷ ʧʦʪʦʢʘʤʠ ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʴʶ ʦʪ 20 ʜʦ 

75 ʤ. ʈʘʩʧʦʣʘʛʘʶʪʩʷ ʙʘʟʘʣʴʪʳ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʚʠʪʳ ʥʘ ʛʨʘʥʠʮʝ ʩ 

ʥʠʞʥʝʢʘʨʙʦʥʦʚʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ. ɺʩʝ ʙʘʟʘʣʴʪʳ ʩʦʜʝʨʞʘʪ ʧʘʣʘʛʦʥʠʪ, 

ʠʤʝʶʪ ʙʫʣʢʦʦʙʨʘʟʥʫʶ ʦʪʜʝʣʴʥʦʩʪʴ (çʧʦʜʫʰʝʯʥʳʝ ʣʘʚʳè), ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ ʠʟʣʠʷʥʠʠ ʚ ʤʦʨʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ [3]. ʄʘʢʩʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʘʣʘʛʦʥʠʪʦʚʦʛʦ ʚʝʱʝʩʪʚʘ (ʜʦ 27%) ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʢʨʦʚʣʝʚʳʭ 

ʯʘʩʪʷʭ ʧʦʪʦʢʦʚ, ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʠʭ ʥʝ ʙʦʣʝʝ 7-8%. ʇʘʣʘʛʦʥʠʪ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʘʛʨʝʛʘʪ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʩʪʝʢʣʘ, ʭʣʦʨʠʪʘ, ʥʦʥʪʨʘʥʠʪʘ ʩ 

ʧʨʠʤʝʩʴʶ ʢʘʨʙʦʥʘʪʦʚ. ʆʥ ʦʙʨʘʟʫʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʩʬʝʨʠʯʝʩʢʠʝ ʠ 

ʵʣʣʠʧʩʦʚʠʜʥʳʝ ʚʳʜʝʣʝʥʠʷ, ʚʳʧʦʣʥʷʝʪ ʠʥʪʝʨʩʪʠʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʨʘʟʚʠʚʘʷʩʴ ʧʦ ʚʫʣʢʘʥʠʯʝʩʢʦʤʫ ʩʪʝʢʣʫ. ɹʘʟʘʣʴʪʳ ʘʧʧʘʠʥʩʢʦʡ ʩʚʠʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʣʠʚʠʥʦʬʠʨʦʚʳʤʠ ʠ ʪʦʣʝʠʪʦʚʳʤʠ ʨʘʟʥʦʩʪʷʤʠ, ʘ 

ʵʤʷʢʩʠʥʩʢʦʡ - ʧʣʘʛʠʦʬʠʨʦʚʳʤʠ. 

ɹʘʟʘʣʴʪʳ ʘʧʧʘʠʥʩʢʦʡ ʩʚʠʪʳ. ɺ ʘʧʧʘʠʥʩʢʦʡ ʩʚʠʪʝ ʦʣʠʚʠʥʦʬʠʨʦʚʳʝ 

ʨʘʟʥʦʩʪʠ ʜʦʤʠʥʠʨʫʶʪ, ʘ ʪʦʣʝʠʪʦʚʳʝ ʙʘʟʘʣʴʪʳ ʠ ʛʠʘʣʦʙʘʟʘʣʴʪʳ ʚʳʧʦʣʥʷʶʪ 

ʧʨʠʢʨʦʚʣʝʚʳʝ ʠ ʧʨʠʧʦʜʦʰʚʝʥʥʳʝ ʛʦʨʠʟʦʥʪʳ, ʣʠʙʦ ʰʣʠʨʳ. ɻʠʘʣʦʙʘʟʘʣʴʪʳ 

ʠʤʝʶʪ ʤʠʥʜʘʣʝʢʘʤʝʥʥʳʡ ʦʙʣʠʢ, ʧʫʟʳʨʯʘʪʦʝ ʩʪʨʦʝʥʠʝ ʠ ʛʠʘʣʠʥʦʚʫʶ 

ʩʪʨʫʢʪʫʨʫ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ. ʆʙʲʝʤ ʤʠʥʜʘʣʠʥ ʠʥʦʛʜʘ ʜʦʩʪʠʛʘʝʪ 40% ʧʦʨʦʜʳ. 

ʄʠʥʜʘʣʠʥʳ (ʨʘʟʤʝʨʦʤ ʜʦ 2 ʩʤ) ʚʳʧʦʣʥʝʥʳ ʢʘʣʴʮʠʪʦʤ, ʢʚʘʨʮʝʤ, 

ʭʘʣʮʝʜʦʥʦʤ, ʭʣʦʨʠʪʦʤ ʠ ʯʘʩʪʦ ʠʤʝʶʪ ʧʘʣʘʛʦʥʠʪʦʚʫʶ ʦʪʦʨʦʯʢʫ. ʆʩʥʦʚʥʫʶ 

ʯʘʩʪʴ (ʜʦ 60%) ʚ ʛʠʘʣʦʙʘʟʘʣʴʪʘʭ ʩʦʩʪʘʚʣʷʝʪ ʥʝʧʨʦʟʨʘʯʥʦʝ 
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ʭʣʦʨʠʪʠʟʠʨʦʚʘʥʥʦʝ ʚʫʣʢʘʥʠʯʝʩʢʦʝ ʩʪʝʢʣʦ ʠ ʢʦʣʦʤʦʨʬʥʳʝ ʫʯʘʩʪʢʠ 

ʧʘʣʘʛʦʥʠʪʘ. ɺ ʵʪʫ ʩʪʝʢʣʦʚʘʪʦ-ʧʘʣʘʛʦʥʠʪʦʚʫʶ ʤʘʪʨʠʮʫ ʧʦʛʨʫʞʝʥʳ 

ʤʠʢʨʦʣʠʪʳ ʧʣʘʛʠʦʢʣʘʟʘ, ʜʦʣʷ ʢʦʪʦʨʳʭ ʠ ʠʭ ʨʘʟʤʝʨ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʤʝʨʝ 

ʫʜʘʣʝʥʠʷ ʦʪ ʢʦʥʪʘʢʪʦʚʳʭ ʫʯʘʩʪʢʦʚ, ʛʜʝ ʧʦʷʚʣʷʶʪʩʷ ʟʝʨʥʘ ʢʣʠʥʦʧʠʨʦʢʩʝʥʘ ʠ 

ʧʩʝʚʜʦʤʦʨʬʦʟʳ ʧʦ ʦʣʠʚʠʥʫ. 

ʆʣʠʚʠʥʦʬʠʨʦʚʳʝ ʙʘʟʘʣʴʪʳ ʠʤʝʶʪ ʤʠʢʨʦʧʦʨʬʠʨʦʚʳʡ ʦʙʣʠʢ ʩ ʦʬʠʪʦʚʦʡ, 

ʠʥʪʝʨʩʝʨʪʘʣʴʥʦʡ ʠʣʠ ʧʦʡʢʠʣʦʦʬʠʪʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ. 

ʇʦʨʬʠʨʦʚʳʝ ʚʳʜʝʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʩʝʚʜʦʤʦʨʬʦʟʘʤʠ ʠʜʜʠʥʛʩʠʪʘ, ʨʝʞʝ, 

ʙʦʫʣʠʥʛʠʪʘ ʧʦ ʠʟʦʤʝʪʨʠʯʥʳʤ ʟʝʨʥʘʤ ʦʣʠʚʠʥʘ, ʯʘʩʪʦ ʩʛʨʫʧʧʠʨʦʚʘʥʳʤ ʚ 

ʩʢʦʧʣʝʥʠʷ ʠʟ 5-6 ʟʝʨʝʥ. ʂʨʦʤʝ ʦʣʠʚʠʥʘ ʚ ʩʣʦʞʝʥʠʠ ʧʦʨʦʜ ʫʯʘʩʪʚʫʶʪ ʣʝʡʩʪʳ 

ʧʣʘʛʠʦʢʣʘʟʘ (An64-37) ï ʜʦ 40%, ʦʢʨʫʛʣʳʝ ʟʝʨʥʘ ʢʣʠʥʦʧʠʨʦʢʩʝʥʘ (Wo40-41En39-

43Fs17-19) ï ʜʦ 30%, ʚʫʣʢʘʥʠʯʝʩʢʦʝ ʩʪʝʢʣʦ (ʜʦ 15%), ʧʘʣʘʛʦʥʠʪ (ʜʦ 20%) ʠ 

ʦʢʠʩʥʦ-ʨʫʜʥʳʝ ʤʠʥʝʨʘʣʳ (ʧʝʨʚʳʝ ʧʨʦʮʝʥʪʳ). ʇʘʣʘʛʦʥʠʪʦʚʦʝ ʚʝʱʝʩʪʚʦ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʘʛʨʝʛʘʪʦʤ ʢʨʫʧʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʠ ʪʦʥʢʦʯʝʰʫʡʯʘʪʦʛʦ 

ʭʣʦʨʠʪʘ ʠ ʥʦʥʪʨʘʥʠʪʘ. 

ɺ ʩʣʦʞʝʥʠʠ ʙʘʟʘʣʴʪʦʚ ʵʤʷʢʩʠʥʩʢʦʡ ʩʚʠʪʳ ʫʯʘʩʪʚʫʶʪ ʧʣʘʛʠʦʬʠʨʦʚʳʝ 

ʙʘʟʘʣʴʪʳ. ʇʨʠʢʨʦʚʣʝʚʳʝ ʯʘʩʪʠ ʧʦʪʦʢʦʚ (ʜʦ 3-ʭ ʤ), ʚʳʧʦʣʥʝʥʳ 

ʤʠʥʜʘʣʝʢʘʤʝʥʥʳʤʠ ʛʠʘʣʦʙʘʟʘʣʴʪʘʤʠ, ʘʥʘʣʦʛʠʯʥʳʤʠ ʪʘʢʦʚʳʤ ʘʧʧʘʠʥʩʢʦʡ 

ʩʚʠʪʳ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʝʣʢʦ- ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤʠ 

ʧʣʘʛʠʦʬʠʨʦʚʳʤʠ ʨʘʟʥʦʩʪʷʤʠ. ɺ ʩʦʩʪʘʚʝ ʧʦʨʬʠʨʦʚʳʭ ʚʳʜʝʣʝʥʠʡ (ʜʦ 17% 

ʦʙʲʝʤʘ ʧʦʨʦʜʳ) ʫʯʘʩʪʚʫʶʪ ʢʘʢ ʝʜʠʥʠʯʥʳʝ ʪʘʙʣʠʮʳ, ʪʘʢ ʠ ʛʣʦʤʝʨʦʚʳʝ 

ʦʙʦʩʦʙʣʝʥʠʷ ʟʦʥʘʣʴʥʦʛʦ ʧʣʘʛʠʦʢʣʘʟʘ, ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʠʟʤʝʥʷʝʪʩʷ ʦʪ An84-75 

ʚ ʮʝʥʪʨʝ ʜʦ An68-63 ʧʦ ʧʝʨʠʬʝʨʠʠ. ʅʘʣʠʯʠʝ ʪʨʝʱʠʥ ʩʧʘʡʥʦʩʪʠ, ʙʣʦʢʦʚʳʡ 

ʭʘʨʘʢʪʝʨ ʧʦʛʘʩʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʨʘʥʥʝʤ ʚʨʝʤʝʥʠ ʚʳʜʝʣʝʥʠʠ 

ʬʝʥʦʢʨʠʩʪʘʣʣʦʚ ʧʣʘʛʠʦʢʣʘʟʘ, ʠʩʧʳʪʘʚʰʝʛʦ ʚ ʧʨʦʮʝʩʩʝ ʜʚʠʞʝʥʠʷ ʣʘʚʳ 

ʤʝʭʘʥʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ. ʉʪʨʫʢʪʫʨʘ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʧʦʨʦʜʳ 

ʠʥʪʝʨʩʝʨʪʘʣʴʥʘʷ ʠʣʠ ʜʦʣʝʨʠʪʦʚʘʷ. ɺ ʩʣʦʞʝʥʠʠ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʫʯʘʩʪʚʫʶʪ 

ʣʝʡʩʪʳ ʧʣʘʛʠʦʢʣʘʟʘ (ʜʦ 30%), ʢʩʝʥʦʤʦʨʬʥʳʝ ʟʝʨʥʘ ʢʣʠʥʦʧʠʨʦʢʩʝʥʘ (ʜʦ 

29%), ʧʩʝʚʜʦʤʦʨʬʦʟʳ ʧʦ ʦʣʠʚʠʥʫ (1%), ʧʘʣʘʛʦʥʠʪ (ʜʦ 15%), ʦʢʠʩʥʦ-ʨʫʜʥʳʝ 

ʤʠʥʝʨʘʣʳ (4%), ʚ ʠʥʪʝʨʩʪʠʮʠʷʭ ʦʪʤʝʯʘʝʪʩʷ ʨʘʩʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʦʝ ʩʪʝʢʣʦ 

(ʜʦ 5%), ʧʦʩʪʦʷʥʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʘʧʘʪʠʪ, ʘ ʚ ʤʠʢʨʦʤʠʥʜʘʣʠʥʘʭ ʭʣʦʨʠʪ, 

ʢʚʘʨʮ, ʢʘʣʴʮʠʪ, ʛʝʤʘʪʠʪ. ʇʣʘʛʠʦʢʣʘʟ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʠʤʝʝʪ ʙʦʣʝʝ ʢʠʩʣʳʡ 

ʩʦʩʪʘʚ An58-43. ʄʝʣʢʠʝ ʦʢʨʫʛʣʳʝ ʟʝʨʥʘ ʢʣʠʥʦʧʠʨʦʢʩʝʥʘ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʠʟʢʦʞʝʣʝʟʠʩʪʳʤ (Wo43En41-43Fs10-15) ʘʚʛʠʪʦʤ ʅʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʟʝʨʥʘ 

ʦʣʠʚʠʥʘ ʟʘʤʝʱʝʥʳ ʭʣʦʨʠʪ-ʩʣʶʜʠʩʪʳʤ ʘʛʨʝʛʘʪʦʤ, ʠʜʜʠʥʛʩʠʪʦʤ ʠ 

ʙʦʫʣʠʥʛʠʪʦʤ. ʇʘʣʘʛʦʥʠʪʦʚʳʡ ʘʛʨʝʛʘʪ ʚ ʤʝʟʦʩʪʘʟʠʩʝ ʦʙʨʘʟʫʝʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʦʙʦʩʦʙʣʝʥʠʷ ʠ ʧʨʦʞʠʣʢʠ, ʘ ʪʘʢʞʝ ʫʯʘʩʪʚʫʝʪ ʚ ʩʣʦʞʝʥʠʠ 

ʤʠʥʜʘʣʠʥ. 
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ʌʦʨʤʘʮʠʦʥʥʳʝ ʧʨʠʟʥʘʢʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʠʥʪʨʫʟʠʚʥʳʭ ʙʘʟʠʪʦʚ ʩʨʝʜʥʝʛʦ ʧʘʣʝʦʟʦʷ (ʧʦʚʳʰʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʪʠʪʘʥʘ, 

ʞʝʣʝʟʘ, ʢʘʣʠʷ) ʚ ʧʨʦʠʟʚʦʜʥʳʭ ʵʬʬʫʟʠʚʥʦʡ ʬʘʮʠʠ ʚʳʨʘʞʝʥʳ ʤʝʥʝʝ 

ʦʪʯʝʪʣʠʚʦ (ʪʘʙʣʠʮʘ). ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʝ 

ʙʘʟʘʣʴʪʳ - ʵʪʦ ʪʦʣʝʠʪʦʚʳʝ ʧʦʨʦʜʳ ʥʦʨʤʘʣʴʥʦʡ ʱʝʣʦʯʥʦʩʪʠ ʠ 

ʢʨʝʤʥʝʢʠʩʣʦʪʥʦʩʪʠ ʩ ʫʤʝʨʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʪʠʪʘʥʘ. ʇʨʠ ʚʩʝʡ ʙʣʠʟʦʩʪʠ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʷʭ ʙʘʟʘʣʴʪʦʚ ʠʤʝʶʪʩʷ ʠ 

ʚʠʜʠʤʳʝ ʨʘʟʣʠʯʠʷ. ɺ ʧʣʘʛʠʦʬʠʨʦʚʳʭ ʙʘʟʘʣʴʪʘʭ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʳʭ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʙʠʪʦʚʥʠʪ-ʣʘʙʨʘʜʦʨ, ʚʳʰʝ ʩʦʜʝʨʞʘʥʠʝ ʘʣʶʤʠʥʠʷ (>14 %).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʇʨʠ ʙʣʠʟʢʦʡ ʦʙʱʝʡ ʞʝʣʝʟʠʩʪʦʩʪʠ ʚ ʥʠʭ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʝʛʦ 

ʦʢʠʩʣʝʥʥʦʩʪʠ ʠ ʩʥʠʞʝʥʘ ʜʦʣʷ MgO (Mg# ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 42-54). 

ɼʘʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʪʠʪʘʥʠʩʪʦʩʪʠ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʢʠʩʥʦ-

ʨʫʜʥʳʭ ʤʠʥʝʨʘʣʦʚ ʚ ʧʣʘʛʠʦʬʠʨʦʚʳʭ ʙʘʟʘʣʴʪʘʭ ʧʦʚʣʝʢʣʦ ʨʦʩʪ ʩʦʜʝʨʞʘʥʠʡ 

HFSE ï Zr, Nb, Ta, Hf, ʘ ʪʘʢʞʝ ×REE ʚ ʥʠʭ (ʪʘʙʣʠʮʘ, ʨʠʩ.). ʇʦʚʳʰʝʥʥʳʝ 

ʩʦʜʝʨʞʘʥʠʷ Sr ʚ ʧʣʘʛʠʦʬʠʨʦʚʳʭ ʙʘʟʘʣʴʪʘʭ ʩʚʷʟʘʥʳ ʩ ʥʘʣʠʯʠʝʤ ʚ ʠʭ ʩʦʩʪʘʚʝ 

ʨʘʥʥʝʛʦ ʦʩʥʦʚʥʦʛʦ ʧʣʘʛʠʦʢʣʘʟʘ ï ʥʘ ʪʨʝʥʜʘʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʩʦʚʤʝʩʪʠʤʳʭ 



184 

 

ʵʣʝʤʝʥʪʦʚ ʦʪʯʝʪʣʠʚʦ ʬʠʢʩʠʨʫʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʘʥʦʤʘʣʠʷ ʵʣʝʤʝʥʪʘ. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʣʠʚʠʥʦʬʠʨʦʚʳʭ ʙʘʟʘʣʴʪʦʚ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʪʣʠʯʘʝʪʩʷ 

ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʛʥʠʷ (Mg#=53-60). ʇʦʩʣʝʜʥʝʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ 

ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʘʚ ʩʠʜʝʨʦʬʠʣʴʥʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ï ʦʣʠʚʠʥʦʬʠʨʦʚʳʝ 

ʙʘʟʘʣʴʪʳ ʚʩʝʛʜʘ ʙʦʛʘʯʝ Ni, Co ʠ Cr ʠ ʥʝʩʢʦʣʴʢʦ ʙʝʜʥʝʝ ʚʘʥʘʜʠʝʤ. ɺ ʮʝʣʦʤ 

ʙʘʟʘʣʴʪʳ ʓʛʳʘʪʪʠʥʩʢʦʡ ʚʧʘʜʠʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʫʤʝʨʝʥʥʦ ʚʳʩʦʢʠʤʠ 

ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ (×REE =102-119), ʦʪʯʝʪʣʠʚʦ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤʠ ʪʨʝʥʜʘʤʠ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (La/Ybn=4,8-5,2).  

 
 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʨʫʧʥʦʠʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ Cs, Rb, Ba ʥʝʟʘʢʦʥʦʤʝʨʥʦʝ, ʠʭ 

ʟʥʘʯʝʥʠʷ ʰʠʨʦʢʦ ʚʘʨʴʠʨʫʶʪ. ɺ ʙʘʟʘʣʴʪʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʜʥʦʚʦʟʨʘʩʪʥʳʤʠ 

ʠʥʪʨʫʟʠʚʥʳʤʠ ʤʘʛʤʘʪʠʪʘʤʠ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦʥʠʞʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʥʝʩʦʚʤʝʩʪʠʤʳʭ ʵʣʝʤʝʥʪʦʚ, ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ Cr ʠ 

ʙʦʣʝʝ ʚʳʩʦʢʠʝ Ni. ʆʪ ʧʝʨʤʦ-ʪʨʠʘʩʦʚʳʭ ʪʨʘʧʧʦʚ ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʝ 

ʙʘʟʘʣʴʪʳ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ TiO2, K2O, P2O5, 

HFSE, ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ (×REE=73). ʊʨʝʥʜʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ REE 

ʚ ʪʨʘʧʧʘʭ ʤʝʥʝʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʳ (La/Ybn=2,6). ʆʙʱʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʜʣʷ 

ʩʧʝʢʪʨʦʚ ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʧʦʨʦʜ ʨʘʟʥʳʭ ʬʘʮʠʡ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ Ta-

Nb ʘʥʦʤʘʣʠʡ, ʯʝʤ ʦʥʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʨʝʥʜʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʨʘʧʧʦʚ. 
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ʊʀʇʆʄʆʈʌʀɿʄ ʄʀʅɽʈɸʃʆɺ ɻʈɸʅʀʊʆʀɼʆɺ  

ʂʋʈɸʅɸʍʉʂʆɻʆ ʄɸʉʉʀɺɸ ʂɸʂ ʇʆʂɸɿɸʊɽʃʔ ʀʍ ɻɽʅɽɿʀʉɸ  

 

ʊʨʫʥʠʣʠʥʘ ɺ.ɸ., ʈʦʝʚ ʉ.ʇ. 

ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʘʣʤʘʟʘ ʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʉʆ ʈɸʅ, ʛ. ʗʢʫʪʩʢ, 
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ʂʫʨʘʥʘʭʩʢʠʡ ʤʘʩʩʠʚ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʉʝʚʝʨʥʦʛʦ ʙʘʪʦʣʠʪʦʚʦʛʦ ʧʦʷʩʘ ʠ 

ʚʩʢʨʳʚʘʝʪʩʷ ʚ ʟʦʥʝ ʩʦʯʣʝʥʝʥʠʷ ʜʦʣʛʦʞʠʚʫʱʠʭ ʅʝʤʝʢʠʣʴ-ʉʶʨʠʛʠʥʩʢʦʛʦ ʠ 

ʀʨʛʠʯʘʥʩʢʦʛʦ ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʘʟʣʦʤʦʚ ʨʘʟʜʚʠʛʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ (ʨʠʩ. 1).  

 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʇʦʣʦʫʩʥʦʛʦ ʩʠʥʢʣʠʥʦʨʠʷ [4] 

1 ï ʇʦʣʦʫʩʥʳʡ ʩʠʥʢʣʠʥʨʠʡ: NZ ï ʉʝʚʝʨʥʘʷ ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʟʦʥʘ, CZ ï 

ʎʝʥʪʨʘʣʴʥʘʷ ʠ SZ ï ʖʞʥʘʷ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʟʦʥʳ; 2 ï ʂʫʣʘʨ-ʅʝʨʩʢʠʡ ʪʝʨʨʝʡʥ, 3 ï 

ʅʘʛʦʥʜʞʠʥʩʢʠʡ ʪʝʨʨʝʡʥ; 4 ï ʨʝʛʠʦʥʘʣʴʥʳʝ ʨʘʟʣʦʤʳ: YN ï ʗʥʩʢʠʡ, KT ï ʂʶʥʴ-

ʊʘʩʩʢʠʡ, NS ï ʅʝʤʝʢʠʣʴ-ʉʶʨʶʛʠʥʩʢʠʡ, IR ï ʀʨʛʠʯʘʥʩʢʠʡ (ɼʝʧʫʪʘʪʩʢʠʡ), CT ï 

ʉʝʪʘʢʯʘʥʩʢʠʡ, NL ï ʅʘʣʴʯʘʥʩʢʠʡ; 5 ï ʉʝʣʝʥʥʷʭʩʢʠʡ ʙʣʦʢ ʆʤʫʣʝʚʩʢʦʛʦ ʪʝʨʨʝʡʥʘ; 6 

mailto:v.a.trunilina@diamond.ysn.ru
mailto:sproev@mail.ru
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ï ʘʧʪ-ʚʝʨʭʥʝʤʝʣʦʚʳʝ ʚʫʣʢʘʥʠʪʳ ɼʞʘʭʪʘʨʜʘʭʩʢʦʛʦ ʧʦʣʷ, 7 ï ʨʘʥʥʝʤʝʣʦʚʳʝ 

ʛʨʘʥʠʪʦʠʜʳ, 8 ï ʢʘʡʥʦʟʦʡʩʢʠʝ ʚʧʘʜʠʥʳ: VSB ï ɺʝʨʭʥʝʩʝʣʝʥʥʷʭʩʢʘʷ, UV ï 

ʋʷʥʜʠʥʩʢʘʷ. ʄʘʩʩʠʚʳ ʛʨʘʥʠʪʦʠʜʦʚ: ɹ ï ɹʘʢʳʥʩʢʠʡ, ʃ ï ʂʫʨʘʥʘʭʩʢʠʡ, ʕ ï 

ʕʣʠʢʯʘʥʩʢʠʡ, ʀ ï ʀʩʪʝʭʩʢʠʡ. 

 

ʄʘʩʩʠʚ ʩʣʦʞʝʥ ʘʤʬʠʙʦʣ-ʙʠʦʪʠʪʦʚʳʤʠ ʛʨʘʥʠʪʘʤʠ ï ʛʨʘʥʦʜʠʦʨʠʪʘʤʠ ʠ 

ʙʠʦʪʠʪʦʚʳʤʠ ʛʨʘʥʠʪʘʤʠ, ʥʝʟʘʢʦʥʦʤʝʨʥʦ ʧʝʨʝʤʝʞʘʶʱʠʤʠʩʷ ʚ ʧʨʝʜʝʣʘʭ ʝʛʦ 

ʚʳʭʦʜʘ. ʈʘʥʝʝ ʦʥʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʢʘʢ ʬʘʮʠʘʣʴʥʳʝ ʠʣʠ ʬʘʟʦʚʳʝ ʨʘʟʥʦʩʪʠ 

ï ʧʨʦʠʟʚʦʜʥʳʝ ʦʜʥʦʛʦ ʤʘʪʝʨʠʥʩʢʦʛʦ ʨʘʩʧʣʘʚʘ. ʆʙʦʙʱʝʥʠʝ ʠʤʝʚʰʠʭʩʷ ʠ 

ʧʦʣʫʯʝʥʠʝ ʥʦʚʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣʠ ʧʨʠʜʪʠ ʢ ʠʥʦʤʫ ʚʳʚʦʜʫ.  

ʄʘʩʩʠʚ ʩʣʦʞʝʥ ʘʤʬʠʙʦʣ-ʙʠʦʪʠʪʦʚʳʤʠ ʛʨʘʥʠʪʘʤʠ ï ʛʨʘʥʦʜʠʦʨʠʪʘʤʠ ʠ 

ʙʠʦʪʠʪʦʚʳʤʠ ʛʨʘʥʠʪʘʤʠ, ʥʝʟʘʢʦʥʦʤʝʨʥʦ ʧʝʨʝʤʝʞʘʶʱʠʤʠʩʷ ʚ ʧʨʝʜʝʣʘʭ ʝʛʦ 

ʚʳʭʦʜʘ. ʈʘʥʝʝ ʦʥʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʢʘʢ ʬʘʮʠʘʣʴʥʳʝ ʠʣʠ ʬʘʟʦʚʳʝ ʨʘʟʥʦʩʪʠ 

ï ʧʨʦʠʟʚʦʜʥʳʝ ʦʜʥʦʛʦ ʤʘʪʝʨʠʥʩʢʦʛʦ ʨʘʩʧʣʘʚʘ. ʆʙʦʙʱʝʥʠʝ ʠʤʝʚʰʠʭʩʷ ʠ 

ʧʦʣʫʯʝʥʠʝ ʥʦʚʳʭ ʜʘʥʥʳʭ ʧʦʟʚʦʣʠʣʠ ʧʨʠʜʪʠ ʢ ʠʥʦʤʫ ʚʳʚʦʜʫ.  

ʀʟʦʪʦʧʥʳʡ K-Ar ʚʦʟʨʘʩʪ ʛʨʘʥʦʜʠʦʨʠʪʦʚ ï 140+/-2 ʤʣʥ. ʣʝʪ, ʧʨʦʞʠʣʢʘ 

ʘʧʣʠʪʦʚʠʜʥʦʛʦ ʛʨʘʥʠʪʘ ʚ ʥʠʭ ï 136+/-2 ʤʣʥ. ʣʝʪ; ʙʠʦʪʠʪʦʚʦʛʦ ʛʨʘʥʠʪʘ ï 

118+/-4 ʤʣʥ. ʣʝʪ.  

ʇʣʘʛʠʦʢʣʘʟ ʘʤʬʠʙʦʣ-ʙʠʦʪʠʪʦʚʳʝ ʛʨʘʥʦʜʠʦʨʠʪʦʚ ʠ ʛʨʘʥʠʪʦʚ 

ʤʥʦʛʦʟʦʥʘʣʴʥʳʡ. ʎʝʥʪʨʘʣʴʥʳʝ ʟʦʥʳ ʩʣʦʞʝʥʳ ʣʘʙʨʘʜʦʨ-ʘʥʜʝʟʠʥʦʤ, 

ʧʝʨʠʬʝʨʠʷ ï ʦʣʠʛʦʢʣʘʟ-ʘʥʜʝʟʠʥʦʤ ʠ ʦʣʠʛʦʢʣʘʟʦʤ. ʇʨʠʩʫʪʩʪʚʫʶʪ 

ʨʝʩʪʠʪʦʚʳʝ ʷʜʨʘ ʢʘʢ ʙʦʣʝʝ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ, ʜʘʶʱʠʝ ʩʨʘʩʪʘʥʠʷ ʩ 

ʤʘʛʥʝʟʠʦʘʚʛʠʪʦʤ, ʪʘʢ ʠ ʙʦʣʝʝ ʢʠʩʣʦʛʦ. ʈʝʩʪʠʪʦʚʳʡ ʢʣʠʥʦʧʠʨʦʢʩʝʥ ʧʦ 

ʩʦʦʪʥʦʰʝʥʠʷʤ ʞʝʣʝʟʠʩʪʦʩʪʠ (13,6ï37%) ʠ ʩʦʜʝʨʞʘʥʠʡ ʪʠʪʘʥʘ (0,26ï0,42%) 

ʦʪʚʝʯʘʝʪ ʪʘʢʦʚʦʤʫ ʦʩʥʦʚʥʳʭ ʠʣʠ ʫʣʴʪʨʘʦʩʥʦʚʥʳʭ ʘʩʩʦʮʠʘʮʠʡ [3]. ʕʪʠ 

ʬʘʢʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʦʜʥʦʨʦʜʥʦʤ ʩʦʩʪʘʚʝ ʤʘʛʤʦʦʙʨʘʟʫʶʱʠʭ 

ʩʫʙʩʪʨʘʪʦʚ, ʩ ʥʘʣʠʯʠʝʤ ʚ ʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʢʘʢ ʢʠʩʣʦʛʦ, ʪʘʢ ʠ ʦʩʥʦʚʥʦʛʦ 

ʩʦʩʪʘʚʘ. ʅʘ ʛʨʘʥʠʮʝ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʠ ʩʨʝʜʥʝʡ ʠ 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʟʦʥ ʥʘʙʣʶʜʘʶʪʩʷ ʷʚʣʝʥʠʷ ʨʘʩʪʚʦʨʝʥʠʷ ʠ ʤʘʩʩʦʚʦʡ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʤʠʢʨʦʣʠʪʦʚ ʘʧʘʪʠʪʘ, ʨʫʜʥʦʛʦ ʠ ʩʚʝʪʣʦʡ ʩʣʶʜʳ, ʯʪʦ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʙʨʦʩ ʬʣʶʠʜʦʚ ʚʦ ʚʨʝʤʷ ʦʩʪʘʥʦʚʦʢ ʨʘʩʧʣʘʚʘ ʚ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʢʘʤʝʨʘʭ. ɸʤʬʠʙʦʣ (ʤʘʛʥʝʟʠʘʣʴʥʘʷ ʨʦʛʦʚʘʷ ʦʙʤʘʥʢʘ ʠ 

ʵʜʝʥʠʪ) ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʟʜʥʝʤʘʛʤʘʪʠʯʝʩʢʠʡ. ʇʦ ʚʳʩʦʢʦʡ 

ʤʘʛʥʝʟʠʘʣʴʥʦʩʪʠ (f = 16ï37%), ʧʦʚʳʰʝʥʥʦʡ ʩʪʝʧʝʥʠ ʦʢʠʩʣʝʥʥʦʩʪʠ ʞʝʣʝʟʘ 

(Fe2O3 = 4,4ï10,4%) ʠ ʱʝʣʦʯʥʦʤʝʪʘʣʣʴʥʦʩʪʠ (K+Na = 0,32ï0,55) ʨʘʥʥʷʷ 

ʛʝʥʝʨʘʮʠʷ ʙʣʠʟʢʘ ʘʤʬʠʙʦʣʘʤ ʦʩʥʦʚʥʳʭ ʧʦʨʦʜ [1]. ʂʘʣʠʰʧʘʪ ï 

ʧʨʦʤʝʞʫʪʦʯʥʳʡ ï ʜʦ ʥʠʟʢʦʛʦ ʦʨʪʦʢʣʘʟ (2VNp = 56ï86o), ʢʘʣʠʰʧʘʪ 

ʧʦʩʪʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʬʠʨʦʙʣʘʩʪʦʚ ï ʚʳʩʦʢʠʡ ʦʨʪʦʢʣʘʟ ʩ ʤʝʥʴʰʝʡ 
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ʩʪʝʧʝʥʴʶ ʪʨʠʢʣʠʥʥʦʩʪʠ, ʪʦ ʝʩʪʴ, ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʬʦʥʝ ʧʦʚʳʰʝʥʠʷ ʱʝʣʦʯʥʦʩʪʠ 

ʠ ʪʝʤʧʝʨʘʪʨʳ ʩʨʝʜʳ. ɹʠʦʪʠʪ ï ʤʘʛʥʝʟʠʘʣʴʥʳʡ, ʥʠʟʢʦʛʣʠʥʦʟʝʤʠʩʪʳʡ (f = 

46,1ï48,1%; al* = 17,6ï18,6%, F ʠ Cl ï ʧʦ 0,3ï0,4%), ʢʦʨʨʦʜʠʨʫʝʪ ʘʤʬʠʙʦʣ 

ʠ ʟʘʚʝʨʰʘʝʪ ʧʨʦʮʝʩʩ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ. ʇʦ ʩʦʩʪʘʚʫ ʦʪʚʝʯʘʝʪ ʙʠʦʪʠʪʘʤ 

ʛʨʘʥʠʪʦʚ I-ʪʠʧʘ (ʨʠʩ. 2ʘ) ʠ ʦʙʨʘʟʫʝʪʩʷ ʠʟ ʥʝʥʩʳʱʝʥʥʦʛʦ ʨʘʩʧʣʘʚʘ (ʨʠʩ. 2ʙ).  

ʄʘʩʩʠʚ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʝʜʢʠʤʠ ʜʘʡʢʘʤʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʙʠʦʪʠʪʦʚʳʭ 

ʠ ʘʧʣʠʪʦʚʠʜʥʳʭ ʛʨʘʥʠʪʦʚ, ʩʣʦʞʝʥʥʳʭ ʦʣʠʛʦʢʣʘʟʦʤ, ʧʨʦʤʝʞʫʪʦʯʥʳʤ 

ʦʨʪʦʢʣʘʟʦʤ, ʢʚʘʨʮʝʠ, ʨʝʜʢʠʤʠ ʯʝʰʫʡʢʘʤʠ Fe-ʙʠʦʪʠʪʘ, 

ʢʨʠʩʪʘʣʣʠʟʦʚʘʚʰʝʛʦʩʷ ʠʟ ʥʝʥʘʩʳʱʝʥʥʦʛʦ ʨʘʩʧʣʘʚʘ ʠ ʧʦ ʩʦʩʪʘʚʫ ʪʘʢʞʝ 

ʦʪʚʝʯʘʶʱʝʛʦ ʙʠʦʪʠʪʘʤ ʛʨʘʥʠʪʦʚ I-ʪʠʧʘ (ʩʤ. ʨʠʩ. 2).  

ʇʣʘʛʠʦʢʣʘʟ ʙʠʦʪʠʪʦʚʳʭ ʛʨʘʥʠʪʦʚ ʥʝʟʦʥʘʣʴʥʳʡ ʠʣʠ ʩ ʥʝʦʪʯʝʪʣʠʚʦʡ 

ʧʨʷʤʦʡ ʟʦʥʘʣʴʥʦʩʪʴʶ ʩ ʩʦʩʪʘʚʦʤ ʦʣʠʛʦʢʣʘʟʘ ï ʦʣʠʛʦʢʣʘʟ-ʘʣʴʙʠʪʘ. 

ʂʘʣʠʰʧʘʪ ï ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʠ ʥʠʟʢʠʡ ʢʨʠʧʪʦʧʝʨʪʠʪʦʚʳʡ ʤʠʢʨʦʢʣʠʥ. 

ʈʘʥʥʝʤʘʛʤʘʪʠʯʝʩʢʠʡ Fe-ʙʠʦʪʠʪ ʠ ʧʦʟʜʥʝʤʘʛʤʘʪʠʯʝʩʢʠʡ ʣʝʧʠʜʦʤʝʣʘʥ 

ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʳʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ ʛʘʣʦʛʝʥʦʚ, ʩ ʨʦʩʪʦʤ ʠʭ ʚ ʧʨʦʮʝʩʩʝ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠ ʧʝʨʝʭʦʜʝ ʫʩʣʦʚʠʡ ʦʪ ʥʝʥʘʩʳʱʝʥʥʳʭ ʢ 

ʚʦʜʦʥʘʩʳʱʝʥʥʳʤ (f = 67,8ï>73,8%, al* = 17,2ï>18,7%, Cl = 0,66ï>0,86%, F 

= 0,42ï>0,98%)ʥʦ ʧʨʠ PH2O ʥʠʞʝ ʚʥʝʰʥʝʛʦ (ʩʤ. ʨʠʩ. 2ʙ), ʯʪʦ ʦʙʫʩʣʦʚʠʣʦ 

ʟʘʭʦʨʦʥʝʥʠʝ ʦʩʪʘʪʦʯʥʳʭ ʨʘʩʧʣʘʚʦʚ ʠ ʨʘʩʪʚʦʨʦʚ ʚ ʛʨʘʥʠʪʘʭ. ʇʦ ʩʦʩʪʘʚʫ 

ʙʣʠʟʦʢ ʙʠʦʪʠʪʘʤ ʧʦʩʪʦʨʦʛʝʥʥʳʭ ʛʨʘʥʠʪʦʚ A-ʪʠʧʘ (ʩʤ. ʨʠʩ. 2). ɻʥʝʟʜʦʚʳʝ ʠ 

ʧʨʦʞʠʣʢʦʚʳʝ ʦʙʦʩʦʙʣʝʥʠʷ ʣʝʡʢʦʛʨʘʥʠʪʦʚ ʩʣʦʞʝʥʳ ʥʠʟʢʠʤ ʤʠʢʨʦʢʣʠʥʦʤ ʩ 

2VNp= 70ï80o, ʦʣʠʛʦʢʣʘʟʦʤ ʠʣʠ ʦʣʠʛʦʢʣʘʟ-ʘʣʴʙʠʪʦʤ (12ï16%) an, ʢʚʘʨʮʝʤ ʠ 

ʝʜʠʥʠʯʥʳʤʠ ʯʝʰʫʡʢʘʤʠ ʣʝʧʠʜʦʤʝʣʘʥʘ ʠ ʤʫʩʢʦʚʠʪʘ.  

 
ʈʠʩ. 2. ʇʘʨʘʤʝʪʨʳ ʩʦʩʪʘʚʦʚ ʙʠʦʪʠʪʦʚ 

ɹʠʦʪʠʪʳ: 1 ï ʛʨʘʥʦʜʠʦʨʠʪʦʚ ʠ ʘʤʬʠʙʦʣ-ʙʠʦʪʠʪʦʚʳʭ ʛʨʘʥʠʪʦʚ, 2 ï ʙʠʦʪʠʪʦʚʳʭ 

ʛʨʘʥʠʪʦʚ, 3 ï ʜʘʝʢ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʠ ʘʧʣʠʪʦʚʠʜʥʳʭ ʛʨʘʥʠʪʦʚ, 4 ï ʧʝʛʤʘʪʦʠʜʥʳʭ 

ʛʨʘʥʠʪʦʚ ʛ. ɻʨʘʥʠʪʥʦʡ. 


