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ʇʈʆɻʈɸʄʄɸ ʕʂʉʂʋʈʉʀʀ 

1 ʩʝʥʪʷʙʨʷ  

8-00  ʦʪʲʝʟʜ ʠʟ ʋʣʘʥ-ʋʜʵ 

10-00 10-30 ʆʩʪʘʥʦʚʢʘ ʥʘ ʐʘʥʘʪʩʢʦʤ ʧʝʨʝʚʘʣʝ 

12-00 13-00 ʆʙʝʜ ʚ ʩ. ʍʦʨʠʥʩʢ 

15-00 16-00 ʕʢʩʢʫʨʩʠʷ ʧʦ ʕʛʠʪʫʡʩʢʦʤʫ ʜʘʮʘʥʫ 

18-00  ʇʨʠʙʳʪʠʝ ʚ ʩ. ʉʦʩʥʦʚʦ-ʆʟyʨʩʢʦʝ. ɿʘʩʝʣʝʥʠʝ ʚ 

ʛʦʩʪʠʥʠʮʫ 

19-00  ʋʞʠʥ ʚ ʢʘʬʝ  

2 ʩʝʥʪʷʙʨʷ  

8-00  ʦʪʲʝʟʜ ʠʟ ʩ. ʉʦʩʥʦʚʦ-ʆʟyʨʩʢʦʝ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʝ 

10-00 12-00 ʕʢʩʢʫʨʩʠʷ ʧʦ ʆʟʸʨʥʦʤʫ ʤʝʩʪʦʨʦʞʜʝʥʠʶ 

12-00 13-00 ʇʦʣʝʚʦʡ ʦʙʝʜ 

13-00 16-00 ʉʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʦʩʤʦʪʨ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

18-00  ʇʨʠʙʳʪʠʝ ʚ ʩ. ʉʦʩʥʦʚʦ-ʆʟyʨʩʢʦʝ 

19-00  ʋʞʠʥ ʚ ʢʘʬʝ  

  ʅʦʯʝʚʢʘ ʚ ʛʦʩʪʠʥʠʮʝ 

3 ʩʝʥʪʷʙʨʷ  

8-00  ʦʪʲʝʟʜ ʠʟ ʩ. ʉʦʩʥʦʚʦ-ʆʟyʨʩʢʦʝ 

10-00 10-20 ʆʩʪʘʥʦʚʢʘ ʚ ʩ. ʍʦʨʠʥʩʢ  

12-00 13-00 ʕʢʩʢʫʨʩʠʷ ʧʦ ɽʨʤʘʢʦʚʩʢʦʤʫ ʤʝʩʪʦʨʦʞʜʝʥʠʶ 

13-00 14-00 ʇʦʣʝʚʦʡ ʦʙʝʜ ʥʘ ɽʨʤʘʢʦʚʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ 

14-00 17-00 ʉʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʦʩʤʦʪʨ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

 21-00 ʇʨʠʙʳʪʠʝ ʚ ʋʣʘʥ-ʋʜʵ. ʋʞʠʥ ʚ ʢʘʬʝ 
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ɺɺɽɼɽʅʀɽ 

 

ʈʘʡʦʥ ʫʥʠʢʘʣʴʥʳʭ ʠ ʠʥʪʝʨʝʩʥʝʡʰʠʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ï ʆʟʸʨʥʦʛʦ ʩʚʠʥʮʦʚʦ-

ʮʠʥʢʦʚʦʛʦ ʠ ɽʨʤʘʢʦʚʩʢʦʛʦ ʬʪʦʨ-ʙʝʨʠʣʣʠʝʚʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʥʘʭʦʜʠʪʩʷ ʚ ɿʘʧʘʜʥʦʤ 

ɿʘʙʘʡʢʘʣʴʝ, ʚʭʦʜʷʱʝʤ ʚ ʩʦʩʪʘʚ ʶʞʥʦʛʦ ʩʢʣʘʜʯʘʪʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. 

ʊʝʨʨʠʪʦʨʠʘʣʴʥʦ ʆʟʸʨʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ɽʨʘʚʥʠʥʩʢʦʤ, ʘ ɽʨʤʘʢʦʚʩʢʦʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ ï ʚ ʂʠʞʠʥʛʠʥʩʢʦʤ ʨʘʡʦʥʘʭ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ (ʨʠʩ. 1). ʆʟʸʨʥʦʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ɽʨʘʚʥʠʥʩʢʦʡ ʚʫʣʢʘʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

ʦʩʪʨʦʚʦʜʫʞʥʦʛʦ ʪʠʧʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ ʬʨʘʛʤʝʥʪ ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʦʡ ʋʜʠʥʦ-

ɺʠʪʠʤʩʢʦʡ ʦʩʪʨʦʚʦʜʫʞʥʦʡ ʩʠʩʪʝʤʳ. ɽʨʤʘʢʦʚʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʠʙʦʨʪʦʚʦʡ ʯʘʩʪʠ ʂʠʞʠʥʛʠʥʩʢʦʡ ʤʝʟʦʟʦʡʩʢʦʡ ʨʠʬʪʦʛʝʥʥʦʡ ʚʧʘʜʠʥ  r ʠ ʩʚʷʟʘʥʦ ʩ 

ʢʠʤʤʝʨʠʡʩʢʠʤ ʵʪʘʧʦʤ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ɿʘʙʘʡʢʘʣʴʷ (ɻʦʨʜʠʝʥʢʦ, 

ʅʝʬʝʜʴʝʚ, 2015; ɻʦʨʜʠʝʥʢʦ, ʎʳʛʘʥʢʦʚ, 2017). 

ʄʘʨʰʨʫʪ ʵʢʩʢʫʨʩʠʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʙʦʣʝʝ 800 ʢʠʣʦʤʝʪʨʦʚ ʧʦ ʨʘʡʦʥʘʤ ɹʫʨʷʪʠʠ, 

ʚʜʦʣʴ ʨʝʢ ʋʜʘ ʠ ʍʫʜʘʥ, ɽʨʘʚʥʠʥʩʢʠʭ ʦʟʸʨ. ʇʦ ʧʫʪʠ ʙʫʜʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʠʜʝʪʴ 

ʙʫʜʜʠʡʩʢʠʝ ʠ ʰʘʤʘʥʩʢʠʝ ʢʫʣʴʪʦʚʳʝ ʦʙʲʝʢʪʳ ï ʦʙʦ, ʩʫʙʫʨʛʘʥʳ, ʜʘʮʘʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʜʥʫ 

ʠʟ ʚʝʣʠʯʘʡʰʠʭ ʩʚʷʪʳʥʴ ʙʫʜʜʠʩʪʦʚ ï ʩʢʫʣʴʧʪʫʨʫ ɿʘʥʜʘʥ ɾʫʫ (ʉʘʥʜʘʣʦʚʦʛʦ ɺʣʘʜʳʢʠ) ï 

ʧʨʠʞʠʟʥʝʥʥʫʶ ʩʪʘʪʫʶ  ɹʫʜʜʳ, ʭʨʘʥʷʱʫʶʩʷ ʚ ʕʛʠʪʫʡʩʢʦʤ ʜʘʮʘʥʝ; ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ, ʚʦʜʥʳʤʠ ʠ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʤʷʪʥʠʢʘʤʠ ʨʝʛʠʦʥʘ, ʧʨʦʡʪʠ ʧʦ 

ʩʣʝʜʘʤ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʵʢʩʧʝʜʠʮʠʡ XVIII  ʚʝʢʘ. 

 

 
ʈʠʩ. 1. ʄʘʨʰʨʫʪ ʵʢʩʢʫʨʩʠʠ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʆʟʸʨʥʦʛʦ ʠ ɽʨʤʘʢʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 



 

ʆɿɪʈʅʆɽ ʉɺʀʅʎʆɺʆ-ʎʀʅʂʆɺʆɽ ʄɽʉʊʆʈʆɾɼɽʅʀɽ 

 
ʋʥʠʢʘʣʴʥʦʝ ʆʟʸʨʥʦʝ ʩʚʠʥʮʦʚʦ-ʮʠʥʢʦʚʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʨʘʩʧʦʣʦʞʝʥʦ ʚ 

ɽʨʘʚʥʠʥʩʢʦʤ ʨʘʡʦʥʝ ʚ 60 ʢʤ ʦʪ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʮʝʥʪʨʘ ʨʘʡʦʥʘ ʩ. ʉʦʩʥʦʚʦ-ʆʟʸʨʩʢʦʝ 

(ʨʠʩ. 2), ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ 307 ʢʤ ʦʪ ʛ. ʋʣʘʥ-ʋʜʵ.  

ɽʨʘʚʥʠʥʩʢʠʡ ʨʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʤʝʞʛʦʨʥʦʡ ʣʝʩʦʩʪʝʧʥʦʡ ʢʦʪʣʦʚʠʥʝ ʥʘ ʶʞʥʦʡ 

ʦʢʨʘʠʥʝ ɺʠʪʠʤʩʢʦʛʦ ʧʣʦʩʢʦʛʦʨʴʷ ʠ ʟʘʥʠʤʘʝʪ ʪʝʨʨʠʪʦʨʠʶ ʭʨʝʙʪʘ ɹʘʡʩʳʭʘʥ ʠ ʚʦʩʪʦʯʥʦʡ 

ʯʘʩʪʠ ʭʨʝʙʪʘ ʋʣʘʥ-ɹʫʨʛʘʩʳ (ʂʳʜʞʠʤʠʪ ï ɿʘʟʘ ï ʍʦʣʦʡʩʢʦʝ ʤʝʞʜʫʨʝʯʴʝ).  

 

 

ʈʠʩ. 2. ʂʦʩʤʦʩʥʠʤʦʢ ʆʟʸʨʥʦʛʦ ʩʚʠʥʮʦʚʦ-ʮʠʥʢʦʚʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ɽʨʘʚʥʠʥʩʢʠʡ ʨʘʡʦʥ, ʘ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʆʟʸʨʥʠʥʩʢʠʡ ʨʫʜʥʳʡ ʫʟʝʣ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʛʝʦʣʦʛʠʯʝʩʢʦʡ, ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʠ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʟʫʯʝʥʥʦʩʪʠ.  

ɺ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʧʣʘʥʝ ʪʝʨʨʠʪʦʨʠʷ ʨʫʜʥʦʛʦ ʫʟʣʘ, ʧʦ ʨʘʟʥʳʤ ʘʚʪʦʨʘʤ, ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʋʜʠʥʦ-ɺʠʪʠʤʩʢʦʡ ʟʦʥʳ ʢʘʣʝʜʦʥʠʜ (ɹʝʣʠʯʝʥʢʦ, 1962, 1977), ɽʨʘʚʥʠʥʩʢʦʛʦ 

ʦʩʪʨʦʚʦʜʫʞʥʦʛʦ ʪʝʨʨʝʡʥʘ (ɿʦʨʠʥ ʠ ʜʨ., 2009), ʋʜʠʥʦ-ɺʠʪʠʤʩʢʦʡ ʦʩʪʨʦʚʦʜʫʞʥʦʡ ʩʠʩʪʝʤʳ 

(ɻʦʨʜʠʝʥʢʦ ʠ ʜʨ., 2010), ʋʜʠʥʦ-ɺʠʪʠʤʩʢʦʡ ʟʦʥʳ ʧʘʣʝʦʟʦʠʜ ɹʘʡʢʘʣʦ-ɺʠʪʠʤʩʢʦʡ 

ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ (ʈʫʞʝʥʮʝʚ ʠ ʜʨ., 2012), ɽʨʘʚʥʠʥʩʢʦʛʦ ʧʨʦʛʠʙʘ ɼʞʠʜʘ-ɺʠʪʠʤʩʢʦʡ 

ʩʠʩʪʝʤʳ ʩʠʥʢʣʠʥʦʨʠʝʚ ʠ ʚʫʣʢʘʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ (ʇʣʘʪʦʚ ʠ ʜʨ., 2011). 

ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʠ ʛʝʦʬʠʟʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʨʘʡʦʥʘ, ʩʪʨʘʪʠʛʨʘʬʠʷ ʠ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʤʠʥʝʨʘʛʝʥʠʷ, ʛʝʥʝʟʠʩ ʠ ʩʦʩʪʘʚ ʨʫʜ, 

ʦʧʠʩʘʥʳ ʚʦ ʤʥʦʛʠʭ ʧʫʙʣʠʢʘʮʠʷʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʯʝʪʘʭ (ɹʝʣʠʯʝʥʢʦ ʠ ʜʨ., 1962, 

ɹʝʣʠʯʝʥʢʦ, 1969, 1977, ɼʠʩʪʘʥʦʚ ʠ ʜʨ., 1972; ʗʟʤʠʨ ʠ ʜʨ., 1975; ɺʘʩʠʣʴʝʚ, 1977; ʎʘʨʝʚ, 

1988, ʇʦʩʪʥʠʢʦʚ ʠ ʜʨ., 1997, ʇʣʘʪʦʚ ʠ ʜʨ., 2013ʬ, ʈʫʞʝʥʮʝʚ ʠ ʜʨ., 2012, ʄʠʥʠʥʘ ʠ ʜʨ., 

2016 ʠ ʜʨ.). 
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ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ɽʨʘʚʥʠʥʩʢʦʛʦ 

ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ 

ʊʨʘʜʠʮʠʦʥʥʦ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ɽʨʘʚʥʠʥʩʢʠʡ ʨʫʜʥʳʡ ʨʘʡʦʥ (ʟʦʥʘ) ʦʙʨʘʟʦʚʘʥ 

ʚʫʣʢʘʥʠʪʘʤʠ ʘʥʜʝʟʠʪ-ʜʘʮʠʪ-ʨʠʦʣʠʪʦʚʦʛʦ ʨʷʜʘ, ʧʝʨʝʤʝʞʘʶʱʠʤʠʩʷ ʩ ʚʫʣʢʘʥʦʢʣʘʩʪʠʪʘʤʠ ʠ 

ʙʠʦʛʝʨʤʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʦʣʜʳʥʜʠʥʩʢʦʡ ʩʚʠʪʳ ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ (ʤʦʱʥʦʩʪʴ ʜʦ 2000 ʤ), 

ʪʝʨʨʠʛʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʥʠʞʥʝ-ʩʨʝʜʥʝʢʝʤʙʨʠʡʩʢʦʡ ʭʠʤʛʠʣʴʜʠʥʩʢʦʡ ʠ 

ʚʝʨʭʥʝʢʝʤʙʨʠʡʩʢʦ-ʦʨʜʦʚʠʢʩʢʦʡ ʠʩʪʘʰʠʥʩʢʦʡ ʩʚʠʪʘʤʠ (ɹʝʣʠʯʝʥʢʦ, 1977; ɺʘʩʠʣʴʝʚ, 1977; 

ɻʦʨʜʠʝʥʢʦ ʠ ʜʨ., 2010 ʠ ʜʨ.).  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ɽʨʘʚʥʠʥʩʢʠʡ ʨʘʡʦʥ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʦʜʟʦʥʳ ʚ 

ʩʦʩʪʘʚʝ ʋʜʠʥʦ-ɺʠʪʠʤʩʢʦʡ ʟʦʥr ʧʘʣʝʦʟʦʠʜ ɹʘʡʢʘʣʦ-ɺʠʪʠʤʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ 

(ɻʦʨʜʠʝʥʢʦ ʠ ʜʨ., 2010; ʈʫʞʝʥʮʝʚ ʠ ʜʨ., 2009, 2012; ʄʠʥʠʥʘ, 2014; ʄʠʥʠʥʘ ʠ ʜʨ., 2016) ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʮʠʢʣʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ, ʦʙʲʝʜʠʥʷʷ ʚʝʱʝʩʪʚʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ 

ʢʘʣʝʜʦʥʩʢʦʛʦ (ɭïS1), ʨʘʥʥʝʛʝʨʮʠʥʩʢʦʛʦ (S2ïC2
1
) ʠ ʧʦʟʜʥʝʛʝʨʮʠʥʩʢʦʛʦ (PZ3) ʩʪʨʫʢʪʫʨʥʳʭ 

ʵʪʘʞʝʡ. ʉʪʘʥʦʚʣʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʦʙʩʪʘʥʦʚʢʘʭ, ʦʪʚʝʯʘʶʱʠʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʘʣʝʜʦʥʩʢʦʤʫ, ʨʘʥʥʝ- ʠ ʧʦʟʜʥʝʛʝʨʮʠʥʩʢʦʤʫ 

ʵʪʘʧʘʤ ʨʘʟʚʠʪʠʷ. ɽʨʘʚʥʠʥʩʢʘʷ ʧʦʜʟʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʫʧʥʫʶ ʜʠʚʝʨʛʝʥʪʥʫʶ 

ʩʠʥʬʦʨʤʫ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ ʪʝʢʪʦʥʠʯʝʩʢʠ ʧʝʨʝʪʘʩʦʚʘʥʳ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʧʘʣʝʦʟʦʷ.  
ʂʘʣʝʜʦʥʩʢʠʡ ʚʝʱʝʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʩ. ɺ ʢʘʣʝʜʦʥʩʢʠʡ ʵʪʘʧ ʚ ʟʦʥʝ ʘʢʪʠʚʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʉʠʙʠʨʩʢʦʛʦ ʢʨʘʪʦʥʘ ʠ ʇʘʣʝʦʘʟʠʘʪʩʢʦʛʦ ʦʢʝʘʥʘ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʋʜʠʥʦ-

ɺʠʪʠʤʩʢʘʷ ʦʩʪʨʦʚʦʜʫʞʥʘʷ ʩʠʩʪʝʤʘ (ʋɺʆʉ) (ɻʦʨʜʠʝʥʢʦ ʠ ʜʨ., 2010) (ʨʠʩ. 3), ʚ ʩʦʩʪʘʚ 

ʢʦʪʦʨʦʡ ʚʭʦʜʠʪ ʢʨʫʧʥʘʷ ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʘʷ ɽʨʘʚʥʠʥʩʢʘʷ ʚʫʣʢʘʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʘʷ 

ʩʪʨʫʢʪʫʨʘ (ɽʨʘʚʥʠʥʩʢʘʷ ɺʊʉ).  

ʂ ʢʘʣʝʜʦʥʩʢʦʤʫ ʢʦʤʧʣʝʢʩʫ ɽʨʘʚʥʠʥʩʢʦʡ ɺʊʉ ʦʪʥʝʩʝʥʳ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ 

ʚʫʣʢʘʥʠʪʳ ʘʩʩʦʮʠʠʨʫʶʱʠʝ ʩ ʘʨʭʝʦʮʠʘʪʦ-ʚʦʜʦʨʦʩʣʝʚʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʦʣʜʳʥʜʠʥʩʢʦʡ 

ʩʚʠʪʳ ʠ ʦʟʸʨʥʳʡ (ʦʣʜʳʥʜʠʥʩʢʠʡ) ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ɽʨʘʚʥʠʥʩʢʦʛʦ 

ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ɻʦʨʜʠʝʥʢʦ ʠ ʜʨ., 2010) (ʩʤ.ʨʠʩ. 12).  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʦʩʪʘʚʝ ʩʚʠʪʳ ʚʳʜʝʣʝʥʦ ʜʚʝ ʧʦʜʩʚʠʪʳ.  

ʅʠʞʥʷʷ ʧʦʜʩʚʠʪʘ ï ʪʫʬʦʚʦ-ʪʝʬʨʦʠʜʥʘʷ ʪʦʣʱʘ ʜʘʮʠʪʦʚ ʠ ʘʥʜʝʟʠʪʦʚ ʩ ʧʨʦʩʣʦʷʤʠ 

ʚʫʣʢʘʥʦʛʝʥʥʦ-ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ ʠ ʙʠʦʛʝʨʤʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ (ʨʠʩ. 4). ɺʫʣʢʘʥʠʪʳ 

ʠʤʝʶʪ ʚʦʟʨʘʩʪ 529°3 ʠ 530.8°2.6 ʤʣʥ. ʣʝʪ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʝʤʙʨʠʷ (ʩʪʘʜʠʷ 
2 ʵʧʦʭʠ 1) (ɻʦʨʜʠʝʥʢʦ ʠ ʜʨ., 2010; ʈʫʞʝʥʮʝʚ ʠ ʜʨ., 2012). ʀʟʚʝʩʪʥʷʢʠ ʩʣʘʛʘʶʪ 

ʣʠʥʟʦʦʙʨʘʟʥʳʝ, ʫʜʣʠʥʝʥʥʳʝ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ, ʠʣʠ ʠʟʦʤʝʪʨʠʯʥʳʝ ʪʝʣʘ, 

ʨʘʟʤʝʨʦʤ ʜʦ ʧʝʨʚʦʡ ʩʦʪʥʠ ʤʝʪʨʦʚ. ʕʪʠ ʪʝʣʘ ʩʣʦʞʝʥʳ ʘʨʭʝʦʮʠʘʪʦ-ʚʦʜʦʨʦʩʣʝʚʳʤʠ 

ʠʟʚʝʩʪʥʷʢʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʦʙʠʣʴʥʫʶ ʬʘʫʥʫ ʘʨʭʝʦʮʠʘʪ, ʨʝʞʝ ʪʨʠʣʦʙʠʪʦʚ ʠ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚʦʜʦʨʦʩʣʠ ʨʘʥʥʝʛʦ ʢʝʤʙʨʠʷ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʘʨʭʝʦʮʠʘʪ, ʪʨʠʣʦʙʠʪʦʚ ʠ 

ʚʦʜʦʨʦʩʣʝʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʘʪʜʘʙʘʥʩʢʦʤʫ, ʙʦʪʦʤʩʢʦʤʫ ʠ ʦʪʯʘʩʪʠ ʪʦʡʦʥʩʢʦʤʫ ʷʨʫʩʘʤ 

ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ (ʗʟʤʠʨ ʠ ʜʨ., 1972, 1975, ʇʦʩʪʥʠʢʦʚ ʠ ʜʨ., 1997 ʠ ʜʨ.). ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, 

ʯʪʦ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʪʝʣ ʩ ʭʦʨʦʰʦ ʩʦʭʨʘʥʠʚʰʠʤʠʩʷ ʙʠʦʛʝʨʤʘʤʠ ʠ ʢʫʙʢʘʤʠ ʘʨʭʝʦʮʠʘʪ 

ʥʘʭʦʜʠʪʩʷ ʚ ʚʠʜʝ ʦʣʠʩʪʦʣʠʪʦʚ ʚ ʤʠʢʩʪʠʪʦʚʦʡ ʚʝʨʭʥʝʜʝʚʦʥʩʢʦ-ʨʘʥʥʝʢʘʤʝʥʥʫʛʦʣʴʥʦʡ 

ʫʣʴʟʫʪʫʡʩʢʦʡ ʪʦʣʱʝ. 

ɺʝʨʭʥʷʷ ʧʦʜʩʚʠʪʘ ʩʣʦʞʝʥʘ ʚʫʣʢʘʥʠʪʘʤʠ ʘʥʜʝʟʠʪ-ʜʘʮʠʪ-ʨʠʦʣʠʪʦʚʦʛʦ ʨʷʜʘ, 

ʩʤʝʰʘʥʥʳʤʠ ʩ ʚʫʣʢʘʥʦʤʠʢʪʘʤʠ (ʨʠʩ. 5), ʠʟʚʝʩʪʥʷʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ. ɺʦʟʨʘʩʪ 

ʚʫʣʢʘʥʠʪʦʚ ʦʧʨʝʜʝʣʝʥ ʚ 517°4.4 ʠ 466°4.8 ʤʣʥ ʣʝʪ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʥʪʝʨʚʘʣʫ ʵʧʦʭʘ 2 
ʢʝʤʙʨʠʷ (ʪʦʡʦʥʩʢʠʡ ʷʨʫʩ) ï ʩʨʝʜʥʠʡ ʦʨʜʦʚʠʢ (ʈʫʞʝʥʮʝʚ ʠ ʜʨ., 2012; ʄʠʥʠʥʘ, 2014). 

ɺʦʟʨʘʩʪ ʢʚʘʨʮʝʚʳʭ ʧʦʨʬʠʨʦʚ, ʬʝʣʴʟʠʪʦʚ, ʛʨʘʥʠʪ-ʧʦʨʬʠʨʦʚ, ʛʨʘʥʠʪʦʚ ʦʣʜʳʥʜʠʥʩʢʦʛʦ 

ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʧʨʝʜʝʣʝʥ ʚ 517ï510 ʤʣʥ. ʣʝʪ. ʆʥʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ 

ʢʦʤʘʛʤʘʪʳ ʦʣʜʳʥʜʠʥʩʢʠʭ ʚʫʣʢʘʥʠʪʦʚ. ʇʦ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʤ, ʧʝʪʨʦ- ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʤ 

ʢʨʠʪʝʨʠʷʤ ʚʫʣʢʘʥʠʪʳ ʩʚʠʪʳ ʦʪʥʦʩʷʪʩʷ ʢ ʚʳʩʦʢʦʛʣʠʥʦʟʝʤʠʩʪʳʤ, ʥʠʟʢʦʪʠʪʘʥʠʩʪʳʤ 

ʧʦʨʦʜʘʤ, ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʚʳʩʦʢʦʢʘʣʠʝʚʫʶ ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʫʶ ʠ ʰʦʰʦʥʠʪ-

ʣʘʪʠʪʦʚʫʶ ʩʝʨʠʠ (ɻʦʨʜʠʝʥʢʦ ʠ ʜʨ., 2010; ʃʘʥʮʝʚʘ, 2014). ʀʤ ʧʨʠʩʫʱʠ ʥʠʟʢʘʷ 
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ʤʘʛʥʝʟʠʘʣʴʥʦʩʪʴ, ʚʳʩʦʢʘʷ ʛʣʠʥʦʟʝʤʠʩʪʦʩʪʴ ʠ ʚʳʜʝʨʞʘʥʥʳʡ ʢʘʣʠʥʘʪʨʦʚʳʡ ʩʦʩʪʘʚ 

(Na2O/K2O=1ï1.3). 

 
ʈʠʩ. 3. ʉʦʚʨʝʤʝʥʥʦʝ ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʋʜʠʥʦ-ɺʠʪʠʤʩʢʦʡ ʦʩʪʨʦʚʦʜʫʞʥʦʡ ʩʠʩʪʝʤʳ 

ʩʨʝʜʠ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʠ ʧʘʣʝʦʟʦʡʩʢʠʭ ʩʪʨʫʢʪʫʨ ɿʘʙʘʡʢʘʣʴʷ (ʧʦ ɻʦʨʜʠʝʥʢʦ ʠ ʜʨ., 2010). 

1 ï ʉʠʙʠʨʩʢʠʡ ʢʨʘʪʦʥ; 2 ï ʪʝʨʨʝʡʥʳ: ʘ) ʢʨʘʪʦʥʥʳʝ (AR-PR1): ɿʘʧʘʜʥʦ-ʇʨʠʙʘʡʢʘʣʴʩʢʠʡ ï WB, 

ʐʘʨʳʞʘʣʛʘʡʩʢʠʡ ï SZ,  ɿʘʧʘʜʥʦ-ʉʪʘʥʦʚʦʡ ï WS, ɸʨʛʫʥʩʢʠʡ ï Arg, ʄʫʡʩʢʦ-ʉʪʘʥʦʚʦʡ ï MS; ʙ) 
ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʟʘʜʫʛʦʚʳʭ ʙʘʩʩʝʡʥʦʚ (PZ): ʍʘʤʘʨʜʘʙʘʥʩʢʠʡ ï KhD, ʗʙʣʦʥʦʚʦ-ʄʘʣʭʘʥʩʢʠʡ ï YaM; 3 ï 

ʪʫʨʙʠʜʠʪʦʚʳʝ ʪʝʨʨʝʡʥʳ: ʘ ï R2-3: ɹʘʨʛʫʟʠʥʩʢʠʡ ï Br, ɺʝʨʭʥʝʚʠʪʠʤʩʢʠʡ - UV, ʙ ï PZ2-3: ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʠʡ ï 

ʄʆ; 4 ï ʩʨʝʜʥʝ-ʚʝʨʭʥʝʨʠʬʝʡʩʢʠʝ ʩʧʨʝʜʠʥʛʦʚʳʝ ʟʦʥʳ ʩ ʬʨʘʛʤʝʥʪʘʤʠ ʦʬʠʦʣʠʪʦʚ (ʨʠʤʩʢʠʝ ʮʠʬʨʳ ʚ 

ʢʨʫʞʢʘʭ): I ï ɹʫʨʣʠʥʩʢʘʷ, II  ï ʐʘʤʘʥʩʢʘʷ (ʋʩʦʡ-ʊʦʯʝʨʩʢʘʷ), III  ï ɸʙʘʛʘ-ʆʣʘʥʩʢʘʷ, IV ï ʖʤʫʨʯʝʥʩʢʘʷ, V ï 

ɹʠʨʘʤʴʠʥʩʢʘʷ; 5 ï ʬʨʘʛʤʝʥʪʳ ʚʝʨʭʥʝʨʠʬʝʡʩʢʠʭ ʠ ʚʝʥʜ-ʢʝʤʙʨʠʡʩʢʠʭ ʦʩʪʨʦʚʥʳʭ ʜʫʛ ʚ ʧʨʝʜʝʣʘʭ 

ɺʝʨʭʥʝʚʠʪʠʤʩʢʦʛʦ ʪʫʨʙʠʜʠʪʦʚʦʛʦ ʪʝʨʨʝʡʥʘ: ʄʝʪʝʰʠʭʠʥʩʢʘʷ ï ʄ, ɸʥʛʠʥʦ-ʊʘʣʘʥʯʘʥʩʢʘʷ ï ɸʊ, ʂʝʣʷʥʩʢʘʷ ï 

ʂ; 6 ï ʫʯʘʩʪʢʠ ʰʠʨʦʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʠʣʣʦʚ ʤʝʪʘʜʦʣʝʨʠʪʦʚ ʚ ʚʝʨʭʥʝʨʠʬʝʡʩʢʠʭ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʪʦʣʱʘʭ 

ɺʝʨʭʥʝʚʠʪʠʤʩʢʦʛʦ ʪʫʨʙʠʜʠʪʦʚʦʛʦ ʪʝʨʨʝʡʥʘ: ɺʠʪʠʤʩʢʠʡ ï V, ɹʘʡʩʠʥʩʢʠʡ - B; 7 ï ʋʜʠʥʦ-ɺʠʪʠʤʩʢʘʷ 

ʦʩʪʨʦʚʦʜʫʞʥʘʷ ʩʠʩʪʝʤʘ (UVIAS) (ʘ), ʩ ʩʦʭʨʘʥʠʚʰʠʤʠʩʷ ʬʨʘʛʤʝʥʪʘʤʠ ʚʝʥʜ-ʢʝʤʙʨʠʡʩʢʠʭ ʚʫʣʢʘʥʦ-

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ (ʙ, ʘʨʘʙʩʢʠʝ ʮʠʬʨʳ ʚ ʢʨʫʞʢʘʭ): 1 ï ɽʨʘʚʥʠʥʩʢʘʷ, 2 ï ʆʣʜʳʥʜʠʥʩʢʘʷ, 3 ï 

ʂʳʜʞʠʤʠʪʩʢʘʷ, 4 ï ɹʝʡʩʳʭʘʥʩʢʘʷ, 5 ï ɸʙʘʛʠʥʩʢʘʷ, 6 ï ʄʳʣʜʳʣʛʝʥʩʢʘʷ, 7 ï ʂʫʨʙʠʥʦ-ʆʥʠʥʩʢʘʷ, 8 ï 

ɼʞʠʜʦʪʦʡʩʢʘʷ, 9 ï ɺʝʨʭʥʝʢʦʥʜʠʥʩʢʘʷ; 8 ï ʚʝʥʜ-ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʘʷ ɼʞʠʜʠʥʩʢʘʷ ʦʩʪʨʦʚʦʜʫʞʥʘʷ ʩʠʩʪʝʤʘ 
(Dzh); 9 ï ʬʨʘʛʤʝʥʪʳ ʥʘʣʦʞʝʥʥʳʭ ʛʝʨʮʠʥʩʢʠʭ ʧʨʦʛʠʙʦʚ (ʘʨʘʙʩʢʠʝ ʮʠʬʨʳ ʚʥʫʪʨʠ ʢʦʥʪʫʨʘ): 1 ï ʋʨʤʠʥʩʢʠʡ, 2 

ï ɹʘʛʜʘʨʠʥʩʢʠʡ, 3 ï ʋʘʢʠʪʩʢʠʡ, 4 ï ɹʘʤʙʫʡʩʢʦ-ʆʣʠʥʛʜʠʥʩʢʠʡ, 5 ï ʋʣʴʜʟʫʪʫʡʩʢʦ-ʍʠʤʛʠʣʴʜʠʥʩʢʠʡ; 10 ï 

ʢʨʫʧʥʳʝ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʨʘʟʣʦʤʳ ʩ ʵʣʝʤʝʥʪʘʤʠ ʩʜʚʠʛʦʚ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʋɺʆʉ: I ï ʉʝʣʝʥʛʠʥʦ-ɺʠʪʠʤʩʢʠʡ, 

II  ï ʊʫʛʥʫʡ-ʂʦʥʜʠʥʩʢʠʡ, III  ï ɹʦʨʛʦʡ-ɹʦʣʴʰʝʨʝʯʝʥʩʢʠʡ, IV ï ʂʘʣʘʢʘʥ-ʂʘʣʘʨʩʢʠʡ. ɻʨʘʥʠʪʦʠʜʳ, ʤʝʟʦʟʦʡʩʢʠʝ 

ʠ ʢʘʡʥʦʟʦʡʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʥʝ ʜʝʪʘʣʠʟʠʨʦʚʘʥʳ (ʩʥʷʪʳ ʩ ʢʘʨʪʳ). 
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ʈʠʩ. 4. ɺʫʣʢʘʥʠʪʳ ʧʝʨʚʦʛʦ ʪʠʧʘ ʨʘʟʨʝʟʘ ʦʣʜʳʥʜʠʥʩʢʦʡ ʩʚʠʪʳ  

 

 

 

 

 
 

ʈʠʩ. 5. ɺʫʣʢʘʥʠʪʳ ʚʪʦʨʦʛʦ ʪʠʧʘ ʨʘʟʨʝʟʘ ʦʣʜʳʥʜʠʥʩʢʦʡ ʩʚʠʪʳ 

 

ʇʝʪʨʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʫʣʢʘʥʠʪʦʚ (ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʥʘʢʦʧʣʝʥʠʷ ʈɿʕ, ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʣʝʛʢʦʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ, 

ʦʙʦʛʘʱʝʥʥʦʩʪʴ ʢʨʫʧʥʦʠʦʥʥʳʤʠ ʣʠʪʦʬʠʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʥʘʣʠʯʠʝ Nb-ʤʠʥʠʤʫʤʘ, 

ʠʥʦʛʜʘ Sr-ʤʘʢʩʠʤʫʤʘ) ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ 

ʚ ʫʩʣʦʚʠʷʭ ʟʨʝʣʦʡ (ʵʥʩʠʘʣʠʯʝʩʢʦʡ) ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ, ʩʦʚʨʝʤʝʥʥʳʤ ʘʥʘʣʦʛʦʤ ʢʦʪʦʨʦʡ 
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ʷʚʣʷʝʪʩʷ ʂʫʨʠʣʦ-ʂʘʤʯʘʪʩʢʘʷ ʦʩʪʨʦʚʦʜʫʞʥʘʷ ʩʠʩʪʝʤʘ (ɻʦʨʜʠʝʥʢʦ ʠ ʜʨ., 2010; ʃʘʥʮʝʚʘ, 

2014).  
ʋʩʪʘʥʦʚʣʝʥʦ ʧʨʦʨʳʚʘʥʠʝ ʚʫʣʢʘʥʠʪʦʚ ʤʦʥʮʦʥʠʪʘʤʠ ʩ ʚʦʟʨʘʩʪʦʤ ʚ 303.8 ʤʣʥ ʣʝʪ 

(ʇʣʘʪʦʚ ʠ ʜʨ., 2013, ʄʠʥʠʥʘ, 2014). ɺʦʟʨʘʩʪ ʦʣʜʳʥʜʠʥʩʢʦʡ ʩʚʠʪʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʦʧʨʝʜʝʣʝʥ ʚ ʠʥʪʝʨʚʘʣʝ ʨʘʥʥʠʡ ʢʝʤʙʨʠʡ ï ʩʨʝʜʥʠʡ ʦʨʜʦʚʠʢ (ʈʫʞʝʥʮʝʚ ʠ ʜʨ., 2012; ʄʠʥʠʥʘ 

ʠ ʜʨ., 2013; ʄʠʥʠʥʘ, 2014). ɺʩʝ ʧʦʨʦʜʳ ʨʘʟʨʝʟʘ ʩʚʠʪʳ ʆʟʸʨʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚ ʨʘʟʥʦʡ 

ʤʝʨʝ ʥʘʩʳʱʝʥʳ ʩʫʣʴʬʠʜʘʤʠ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʠʨʠʪʦʤ. 

ʈʘʥʥʝʛʝʨʮʠʥʩʢʠʡ ʢʦʤʧʣʝʢʩ ɽʨʘʚʥʠʥʩʢʦʡ ʟʦʥʳ ʦʙʨʘʟʦʚʘʥ ʚʝʨʭʥʝʩʠʣʫʨʠʡʩʢʦ-

ʥʠʞʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʤʠ ʦʟʸʨʥʠʥʩʢʦʡ, ʢʳʜʞʠʤʠʪʩʢʦʡ ʠ ʫʣʴʟʫʪʫʡʩʢʦʡ ʪʦʣʘɦʤʠ, 

ʚʳʜʝʣʝʥʥʳʤʠ ʠʟ ʩʦʩʪʘʚʘ ʦʣʜʳʥʜʠʥʩʢʦʡ ʩʚʠʪʳ, ʠ ʭʠʤʛʠʣʴʜʠʥʩʢʦʡ ʠ ʠʩʪʘʰʠʥʩʢʦʡ ʩʚʠʪʘʤʠ 

(ʈʫʞʝʥʮʝʚ ʠ ʜʨ., 2012; ʃʘʥʮʝʚʘ, 2014; ʄʠʥʠʥʘ ʠ ʜʨ., 2014, 2016) (ʨʠʩ. 6).  

 

 
ʈʠʩ. 6. ɻʝʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʨʝʟʳ ʚʝʨʭʥʝʩʠʣʫʨʠʡʩʢʦ ï ʥʠʞʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ɽʨʘʚʥʠʥʩʢʦʡ ʧʦʜʟʦʥʳ 

1 ï ʢʚʘʨʮ-ʧʦʣʝʚʦʰʧʘʪʦʚʳʝ ʧʝʩʯʘʥʠʢʠ ʩ ʧʨʦʩʣʦʷʤʠ ʛʨʘʚʝʣʠʪʦʚ, ʢʦʥʛʣʦʤʝʨʘʪʦʚ; 2 ï ʧʦʣʠʤʠʢʪʦʚʳʝ 

ʛʨʘʚʠʡʥʳʝ ʧʝʩʯʘʥʠʢʠ; 3 ï ʧʦʣʠʤʠʢʪʦʚʳʝ ʧʝʩʯʘʥʠʢʠ; 4 ï ʧʝʩʪʨʦʮʚʝʪʥʳʝ ʧʦʣʠʤʠʢʪʦʚʳʝ ʧʝʩʯʘʥʠʢʠ, 
ʛʨʘʚʝʣʠʪʳ, ʘʣʝʚʨʦʣʠʪʳ, ʪʫʬʬʠʪʳ, ʛʣʠʥʠʩʪʳʝ ʩʣʘʥʮʳ, ʧʨʦʩʣʦʠ ʠʟʚʝʩʪʥʷʢʦʚ, ʛʦʨʠʟʦʥʪʳ ʢʦʥʛʣʦʙʨʝʢʯʠʡ, 

ʣʠʥʟʳ ʥʠʞʥʝʢʝʤʙʨʠʡʩʢʠʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʘʥʜʝʟʠʪʦʚ (ʚʥʝ ʤʘʩʰʪʘʙʘ); 5 ï ʪʦʥʢʦʝ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʧʝʩʯʘʥʠʢʦʚ, 

ʘʣʝʚʨʦʣʠʪʦʚ, ʠʟʚʝʩʪʢʦʚʠʩʪʳʭ ʘʣʝʚʨʦʣʠʪʦʚ; 6 ï ʪʫʬʬʠʪʳ ʠ ʪʫʬʳ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ; 7 ï ʛʣʠʥʠʩʪʳʝ ʩʣʘʥʮʳ, 

ʪʫʬʬʠʪʳ, ʪʫʬʦʘʣʝʚʨʦʣʠʪʳ; 8 ï ʘʣʝʚʨʦʣʠʪʳ; 9 ï ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʦʨʛʘʥʦʛʝʥʥʦ-ʦʙʣʦʤʦʯʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, 

ʠʟʚʝʩʪʢʦʚʠʩʪʳʭ ʘʣʝʚʨʦʣʠʪʦʚ; 10 ï ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʘʣʝʚʨʠʪʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ, ʘʨʛʠʣʣʠʪʦʚ; 11 ï 

ʧʝʩʯʘʥʠʩʪʳʝ ʠʟʚʝʩʪʥʷʢʠ 
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ʈʘʥʥʝʛʝʨʮʠʥʩʢʠʡ ʚʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ʦʧʨʝʜʝʣʝʥ ʧʦ ʢʦʤʧʣʝʢʩʘʤ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʦʩʪʘʪʢʦʚ (ʈʫʞʝʥʮʝʚ ʠ ʜʨ., 2012; ʄʠʥʠʥʘ ʠ ʜʨ., 2014, 2016) 

ʂʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʘʷ ʦʟʨyʥʠʥʩʢʘʷ ʪʦʣʱʘ (S2-D3f oz) (ʤʦʱʥʦʩʪʴʶ 900 ʤ) 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʘʥʠʝʤ ʨʘʟʨʝʟʘ ʠ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ ʥʘʣʝʛʘʝʪ ʥʘ ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʚʫʣʢʘʥʠʪʳ 

(529 ʤʣʥ. ʣʝʪ) ʠ ʛʨʘʥʦʜʠʦʨʠʪʳ (471,1 ʤʣʥ ʣʝʪ) (ʚʦʜʦʨʘʟʜʝʣ ʋʣʴʟʫʪʫʡ-ʀʟʚʝʩʪʢʦʚʳʡ). 

ʊʦʣʱʘ ʩʣʦʞʝʥʘ ʢʚʘʨʮ-ʧʦʣʝʚʦʰʧʘʪʦʚʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʧʦʣʠʤʠʢʪʦʚʳʭ 

ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʠ ʛʨʘʚʝʣʠʪʦʚ, ʢʨʝʤʥʠʩʪʦ-ʫʛʣʠʩʪʦ-ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ, ʠʟʚʝʩʪʥʷʢʘʤʠ, 

ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʧʝʩʯʘʥʠʢʘʤʠ. ʆʟʸʨʥʠʥʩʢʘʷ ʪʦʣʱʘ ʧʦ ʢʦʤʧʣʝʢʩʫ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ 

(ʢʦʥʦʜʦʥʪʳ, ʚʦʜʦʨʦʩʣʠ, ʤʰʘʥʢʠ, ʩʪʨʦʤʘʪʦʧʦʨʦʠʜʝʠ, ʤʠʦʩʧʦʨʳ) ʜʘʪʠʨʦʚʘʥʘ ʧʦʟʜʥʠʤ 

ʩʠʣʫʨʦʤ - ʧʦʟʜʥʠʤ ʜʝʚʦʥʦʤ (ʨʘʥʥʠʤ ʬʨʘʥʦʤ). 

ʀʩʪʘʰʠʥʩʢʘʷ ʩʚʠʪʘ (D3f is), ʤʦʱʥʦʩʪʴʶ 900 ʤ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ 

ʘʣʝʚʨʠʪʠʩʪʳʭ ʠ ʦʨʛʘʥʦʛʝʥʥʦ-ʦʙʣʦʤʦʯʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ 

ʞʝʣʝʟʠʩʪʦ-ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʩʣʘʥʮʝʚ. ʇʦʟʜʥʝʜʝʚʦʥʩʢʠʡ, ʨʘʥʥʝʬʨʘʥʩʢʠʡ, ʚʦʟʨʘʩʪ ʝʝ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦ ʜʘʥʥʳʤ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʦʜʦʥʪʦʚ (D3f), ʤʠʦʩʧʦʨ (D3f1), ʤʰʘʥʦʢ (O-D), 

ʩʠʬʦʥʦʚʳʭ ʚʦʜʦʨʦʩʣʝʡ (D). 

ʂʳʜʞʠʤʠʪʩʢʘʷ ʪʦʣʱʘ (D3fm-C1s kd) (1500 ʤ) ʚʢʣʶʯʘʝʪ ʜʚʝ ʧʦʜʪʦʣʱʠ. 

ʅʠʞʥʝʢʳʜʞʠʤʠʪʩʢʘʷ ʧʦʜʪʦʣʱʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʠʪʤʠʯʥʦʩʣʦʠʩʪʳʤʠ ʪʫʬʦʧʝʩʯʘʥʠʢʘʤʠ, 

ʘʣʝʚʨʦʣʠʪʘʤʠ, ʪʫʬʬʠʪʘʤʠ, ʪʫʬʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʠ ʢʦʥʛʣʦʙʨʝʢʯʠʡ. 

ɺʝʨʭʥʝʢʳʜʞʠʤʠʪʩʢʘʷ ʧʦʜʪʦʣʱʘ ʩʣʦʞʝʥʘ ʪʝʬʨʦʪʫʨʙʠʜʠʪʘʤʠ ʢʠʩʣʦʛʦ ʠ ʩʤʝʰʘʥʥʦʛʦ 

ʩʦʩʪʘʚʦʚ, ʪʫʬʘʤʠ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ ʩ ʛʦʨʠʟʦʥʪʘʤʠ ʪʫʬʦʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʪʫʬʦʛʨʘʚʝʣʠʪʦʚ, ʠ 

ʨʠʪʤʠʯʥʳʤ ʯʝʨʝʜʦʚʘʥʠʝʤ ʪʫʬʬʠʪʦʚ, ʪʫʬʦʘʨʛʠʣʣʠʪʦʚ, ʧʝʧʣʦʚʳʭ ʪʫʬʦʚ ʩ ʣʠʥʟʘʤʠ 

ʧʝʣʠʪʦʤʦʨʬʥʳʭ ʠ ʙʠʦʢʣʘʩʪʦʚʳʭ ʠʟʚʝʩʪʥʷʢʦʚ. ʉʦʜʝʨʞʠʪ ʧʨʦʩʣʦʠ ʠ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʝ ʪʝʣʘ 

ʙʘʟʘʣʴʪʦʚ, ʘʥʜʝʟʠʪʦʚ, ʜʘʮʠʪʦʚ ʠ ʨʠʦʣʠʪʦʚ. ɺʦʟʨʘʩʪ ʢʳʜʞʠʤʠʪʩʢʦʡ ʪʦʣʱʠ ʦʧʨʝʜʝʣʝʥʥʳʡ 
ʧʦ ʢʦʤʧʣʝʢʩʘʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ (ʙʨʘʭʠʦʧʦʜʳ, ʢʨʠʥʦʠʜʝʠ, ʚʦʜʦʨʦʩʣʠ, ʪʝʥʪʘʢʫʣʠʪʳ, 

ʩʪʨʦʤʘʪʦʧʦʨʦʠʜʝʠ, ʤʠʦʩʧʦʨʳ) ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʢʘʢ ʧʦʟʜʥʝʜʝʚʦʥʩʢʦ-

ʨʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʡ (ʬʘʤʝʥʩʢʦ ï ʩʝʨʧʫʭʦʚʩʢʠʡ).  

ʍʠʤʛʠʣʴʜʠʥʩʢʘʷ ʩʚʠʪʘ (D3fm-C1t hm) (ʙʦʣʝʝ 1600 ʤ) ʩʣʦʞʝʥʘ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ 

ʪʝʨʨʠʛʝʥʥʳʤʠ ʧʦʨʦʜʘʤʠ. ɺʢʣʶʯʘʝʪ ʜʚʝ ʧʦʜʩʚʠʪʳ: ʥʠʞʥʷʷ ï ʢʦʥʛʣʦʤʝʨʘʪʦ-ʧʝʩʯʘʥʠʢʦʚʘ ̫ʠ 

ʚʝʨʭʥʷ ̫ ï ʧʝʩʯʘʥʠʢʦʚʦ-ʘʣʝʚʨʦʣʠʪʦʚʘ.̫ ʇʦʟʜʥʝʜʝʚʦʥʩʢʦ-ʨʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʡ ʚʦʟʨʘʩʪ 

ʩʚʠʪʳ ʚʳʷʚʣʝʥ ʧʦ ʧʨʠʩʫʪʩʪʚʠʶ ʜʝʚʦʥʩʢʠʭ ʢʦʥʦʜʦʥʪʦʚ, ʚʦʜʦʨʦʩʣʝʡ, ʩʪʨʦʤʘʪʦʧʦʨʦʠʜʝʡ, 

ʤʠʦʩʧʦʨ.  

ʋʣʴʟʫʪʫʡʩʢʘʷ ʤʠʢʩʪʠʪʦʚʘʷ ʪʦʣʱʘ (D3f-C1v-s ul) ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ 

ʩʪʨʦʝʥʠʠ ʨʘʥʥʝʛʝʨʮʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʆʥʘ ʠʤʝʝʪ ʜʚʫʯʣʝʥʥʦʝ ʩʪʨʦʝʥʠʝ ʠ ʤʦʱʥʦʩʪʴ ʙʦʣʝʝ 

650 ʤ.  

ʅʠʞʥʝʫʣʴʟʫʪʫʡʩʢʘʷ ʧʦʜʪʦʣʱʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʧʝʩʪʨʦʮʚʝʪʥʳʭ 

ʘʣʝʚʨʠʪʠʩʪʳʭ, ʙʠʦʢʣʘʩʪʦʚʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʪʫʬʦʛʨʘʚʝʣʠʪʦʚ, ʪʫʬʦʧʝʩʯʘʥʠʢʦʚ, 

ʪʫʬʦʘʣʝʚʨʦʣʠʪʦʚ, ʠʟʚʝʩʪʢʦʚʠʩʪʳʭ ʪʫʬʬʠʪʦʚ, ʧʩʘʤʤʠʪʦʚʳʭ ʪʫʬʦʚ ʩʤʝʰʘʥʥʦʛʦ ʩʦʩʪʘʚʘ, ʩ 

ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʦʩʣʘʥʮʝʚ, ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʚʫʣʢʘʥʠʪʦʚ (ʜʘʮʠʪʦʚ, ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚ, 

ʙʘʟʘʣʴʪʦʚ).  

ɺʝʨʭʥʝʫʣʴʟʫʪʫʡʩʢʘʷ ʧʦʜʪʦʣʱʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʠʢʩʪʠʪʦʚʳʡ ʢʦʤʧʣʝʢʩ ʠ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʠʞʥʝʡ ʧʦʜʪʦʣʱʠ ʧʨʠʩʫʪʩʪʚʠʝʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʨʦʩʣʦʝʚ ʠ ʣʠʥʟ 

ʨʘʟʥʦʦʙʣʦʤʦʯʥʳʭ ʢʦʥʛʣʦʙʨʝʢʯʠʡ, ʢʨʫʧʥʳʭ ʦʣʠʩʪʦʣʠʪʦʚ (ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʜʦ 150 ʤ, 

ʤʦʱʥʦʩʪʴʶ ʜʦ 50-70 ʤ) ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʚʫʣʢʘʥʠʪʦʚ (ʢʝʤʙʨʠʡ, ʦʨʜʦʚʠʢ) ʢʠʩʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ 

ʩʦʩʪʘʚʦʚ. ɺ ʣʠʥʟʘʭ ʠ ʦʣʠʩʪʦʣʠʪʘʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʥʘʭʦʜʷʪʩʷ ʭʦʨʦʰʝʡ ʩʦʭʨʘʥʥʦʩʪʠ 

ʬʨʘʛʤʝʥʪʳ ʙʠʦʛʝʨʤʦʚ ʠ ʩʢʦʧʣʝʥʠʷ ʢʫʙʢʦʚ ʘʨʭʝʦʮʠʘʪ. ʀʟʚʝʩʪʥʷʢʠ ʩʣʘʛʘʶʪ ʠʣʠ 

ʣʠʥʟʦʦʙʨʘʟʥʳʝ, ʫʜʣʠʥʝʥʥʳʝ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ, ʠʣʠ ʠʟʦʤʝʪʨʠʯʥʳʝ ʪʝʣʘ 

ʨʘʟʤʝʨʦʤ ʜʦ ʧʝʨʚʳʭ ʩʦʪʝʥ ʤʝʪʨʦʚ. ʕʪʠ ʪʝʣʘ ʩʣʦʞʝʥʳ ʦʙʣʦʤʦʯʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʠ 

ʤʝʣʢʠʤʠ ʘʨʭʝʦʮʠʘʪʦ-ʚʦʜʦʨʦʩʣʝʚʳʤʠ ʠʣʦʚʳʤʠ ʭʦʣʤʘʤʠ, ʯʘʩʪʦ ʦʢʨʫʞʝʥʥʳʤʠ 

ʢʘʨʙʦʥʘʪʥʳʤʠ ʙʨʝʢʯʠʷʤʠ. ʂʦʥʪʘʢʪʳ ʚʩʝʭ ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʪʝʣ ʯʝʪʢʠʝ, ʯʘʩʪʦ ʩ 

ʙʫʭʪʦʦʙʨʘʟʥʳʤʠ ʟʘʣʠʚʘʤʠ (ʨʠʩ. 7). ʀʟʚʝʩʪʥʷʢʠ ʩʦʜʝʨʞʘʪ ʦʙʠʣʴʥʫʶ ʬʘʫʥʫ ʘʨʭʝʦʮʠʘʪ, ʨʝʞʝ 

ʪʨʠʣʦʙʠʪʦʚ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚʦʜʦʨʦʩʣʠ ʨʘʥʥʝʛʦ ʢʝʤʙʨʠʷ (ʨʠʩ. 8).  
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ʇʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʣʴʟʫʪʫʡʩʢʦʡ ʪʦʣʱʠ ʦʧʨʝʜʝʣʷʝʪ ʝʝ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʚʝʨʭʥʝʤʫ ʜʝʚʦʥʫ ï ʪʫʨʥʝʡʩʢʦʤʫ ʷʨʫʩʫ ʥʠʞʥʝʛʦ 

ʢʘʨʙʦʥʘ. ɺ ʦʪʣʦʞʝʥʠʷʭ ʥʠʞʥʝʫʣʴʟʫʪʫʡʩʢʦʡ ʧʦʜʪʦʣʱʠ, ʢʨʦʤʝ ʟʦʦʛʝʥʥʦʛʦ ʜʝʪʨʠʪʘ 

(ʘʨʭʝʦʮʠʘʪʳ, ʪʨʠʣʦʙʠʪʳ, ʭʠʦʣʠʪʳ), ʫʩʪʘʥʦʚʣʝʥʳ ʢʦʥʦʜʦʥʪʳ (D3f), ʪʝʥʪʘʢʫʣʠʪʳ (S-D), 

ʩʪʨʦʤʘʪʦʧʦʨʦʠʜʝʠ (D3fm), ʚʦʜʦʨʦʩʣʠ (D, ʉ1), ʤʰʘʥʢʠ (D2-C1) ʠ ʢʦʤʧʣʝʢʩ ʤʠʦʩʧʦʨ (D3-

C1t). ɺ ʧʨʦʩʣʦʷʭ ʪʫʬʦʘʣʝʚʨʦʣʠʪʦʚ ʥʘʡʜʝʥʳ ʦʩʪʘʪʢʠ ʚʳʩʰʠʭ ʨʘʩʪʝʥʠʡ, ʦʧʠʩʘʥʥʳʭ ʉ.ɺ. 

ʅʘʫʛʦʣʴʥʳʭ (ɻʀʅ ʈɸʅ, ʄʦʩʢʚʘ) ʢʘʢ ʥʦʚʳʡ ʨʦʜ ʠ ʚʠʜ ʜʝʚʦʥʩʢʦʛʦ 

ʩʮʠʘʜʦʬʠʪʦʥʦʧʦʜʦʙʥʦʛʦ ʥʘʟʝʤʥʦʛʦ ʨʘʩʪʝʥʠʷ ï Baikalophyton ruzhentsevii Naugolnykh et 

Minina, gen. et sp. nov. (ʅʘʫʛʦʣʴʥʳʭ, ʄʠʥʠʥʘ, 2012). 

 

 

ʈʠʩ. 7. ʃʠʥʟʘ ʠʟʚʝʩʪʥʷʢʘ ʩ ʦʩʪʘʪʢʘʤʠ ʘʨʭʝʦʮʠʘʪ ʩʨʝʜʠ ʧʝʩʪʨʦʮʚʝʪʥʳʭ ʧʦʨʦʜ ʫʣʴʟʫʪʫʡʩʢʦʡ 

ʪʦʣʱʠ (ʘ), ʩʣʦʠʩʪʘʷ ʪʫʬʦʪʝʨʨʠʛʝʥʥʘʷ ʧʘʯʢʘ ʫʣʴʟʫʪʫʡʩʢʦʡ ʪʦʣʠɦ (ʙ). 

 

ʇʦʨʦʜʳ ʦʟʸʨʥʠʥʩʢʦʡ ʠ ʫʣʴʟʫʪʫʡʩʢʦʡ ʪʦʣʱ ʧʦʚʩʝʤʝʩʪʥʦ ʩʦʜʝʨʞʘʪ ʩʫʣʴʬʠʜʥʳʝ 

ʧʨʦʞʠʣʢʠ ʠ ʚʢʨʘʧʣʝʥʥʦʩʪʴ.  
ʇʦʟʜʥʝʛʝʨʮʠʥʩʢʠʡ ʢʦʤʧʣʝʢʩ ʧʨʝʜʩʪʘʚʣʝʥ ʚʫʣʢʘʥʠʪʘʤʠ ʩʫʨʭʵʙʪʠʥʩʢʦʡ ʪʦʣʱʠ  ʠ 

ʪʘʤʠʨʩʢʦʡ ʩʚʠʪʳ, ʘ ʪʘʢʞʝ ʤʘʛʤʘʪʠʯʝʩʢʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʧʦʟʜʥʝʛʦ ʧʘʣʝʦʟʦʷ.  

ʉʫʨʭʝʙʪʠʥʩʢʘʷ ʪʦʣʱʘ (ʉ2-3 sb), ʤʦʱʥʦʩʪʴʶ ʥʝ ʤʝʥʝʝ 800 ʤ, ʩʣʦʞʝʥʘ ʧʦʨʦʜʘʤʠ 

ʩʨʝʜʥʝʛʦ (ʪʨʘʭʠʘʥʜʝʟʠʪʳ ʠ ʠʭ ʪʫʬʳ) ʠ ʦʩʥʦʚʥʦʛʦ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʘʟʘʣʴʪʳ ʠ 

ʘʥʜʝʟʠʙʘʟʘʣʴʪʳ, ʧʨʠ ʧʦʜʯʠʥʝʥʥʦʤ ʨʘʟʚʠʪʠʠ ʘʥʜʝʟʠʪʦʚ). ʆʧʨʝʜʝʣʝʥ Ar-Ar ʠʟʦʪʦʧʥʳʡ 

ʚʦʟʨʘʩʪ ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚ ʚ 310 ʤʣʥ. ʣʝʪ ʠ ʪʨʘʭʠʙʘʟʘʣʴʪʦʚ ï 306.6 ʤʣʥ.ʣʝʪ (ɻʦʨʜʠʝʥʢʦ ʠ ʜʨ., 

2010).  

ʊʘʤʠʨʩʢʘʷ ʩʚʠʪʘ (P2 tm), ʤʦʱʥʦʩʪʴʶ 1500 ʤ, ʩʣʦʞʝʥʘ ʪʫʬʘʤʠ ʠ ʣʘʚʘʤʠ 

ʪʨʘʭʠʨʠʦʣʠʪʦʚ, ʨʠʦʣʠʪʦʚ ʠ ʪʨʘʭʠʨʠʦʜʘʮʠʪʦʚ ʩ ʨʝʜʢʠʤʠ ʤʘʣʦʤʦʱʥʳʤʠ ʧʨʦʩʣʦʷʤʠ 

ʪʫʬʦʧʝʩʯʘʥʠʢʦʚ ʠ ʪʫʬʦʘʣʝʚʨʦʣʠʪʦʚ. U-Pb ʚʦʟʨʘʩʪ ʧʦ ʮʠʨʢʦʥʘʤ ʠʟ ʪʨʘʭʠʨʠʦʣʠʪʦʚ 

ʩʦʩʪʘʚʣʷʝʪ 290,8 ʤʣʥ ʣʝʪ. Ar-Ar ʚʦʟʨʘʩʪ ʨʠʦʣʠʪʦʚ ʆʟʸʨʥʦʛʦ ʢʦʣʯʝʜʘʥʥʦ-

ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 290 ʤʣʥ. ʣʝʪ (ɻʦʨʜʠʝʥʢʦ ʠ ʜʨ., 2010; 

ʇʣʘʪʦʚ ʠ ʜʨ., 2013).  
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ʈʠʩ. 8. ʂʫʙʢʠ ʘʨʭʝʦʮʠʘʪ, ʚʳʤʝʨʰʠʭ ʨʘʥʥʝʢʝʤʙʨʠʡʩʢʠʭ ʤʦʨʩʢʠʭ ʦʜʠʥʦʯʥʳʭ ʠ ʢʦʣʦʥʠʘʣʴʥʳʭ 

ʧʨʠʢʨʝʧʣʝʥʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʛʫʙʢʦʧʦʜʦʙʥʦʛʦ ʦʙʣʠʢʘ. 

  

ɻʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʵʚʦʣʶʮʠʷ ɽʨʘʚʥʠʥʩʢʦʡ ʧʦʜʟʦʥʳ ʋʜʠʥʦ-ɺʠʪʠʤʩʢʦʡ 

ʟʦʥʳ 

ɺ ʢʘʣʝʜʦʥʩʢʠʡ ʵʪʘʧ ʥʘ ʨʠʬʝʡʩʢʦʤ ʦʩʥʦʚʘʥʠʠ ʚ ʧʨʝʜʝʣʘʭ ʶʞʥʦʡ ʧʝʨʠʬʝʨʠʠ 

(ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ) ʉʠʙʠʨʩʢʦʛʦ ʙʘʡʢʘʣʴʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ ʩʫʱʝʩʪʚʦʚʘʣʘ ʋʜʠʥʦ-

ɺʠʪʠʤʩʢʘʷ ʦʩʪʨʦʚʦʜʫʞʥʘʷ ʩʠʩʪʝʤʘ (ʋɺʆʉ) ʵʥʩʠʘʣʠʯʝʩʢʦʛʦ ʪʠʧʘ (ɻʦʨʜʠʝʥʢʦ, 2006, 

ɻʦʨʜʠʝʥʢʦ ʠ ʜʨ., 2010; ʈʫʞʝʥʮʝʚ ʠ ʜʨ.. 2012). ʇʝʪʨʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʚʫʣʢʘʥʠʪʦʚ (ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʥʘʢʦʧʣʝʥʠʷ ʈɿʕ, ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʣʝʛʢʦʡ 

ʯʘʩʪʠ ʩʧʝʢʪʨʘ, ʦʙʦʛʘʱʝʥʥʦʩʪʴ ʢʨʫʧʥʦʠʦʥʥʳʤʠ ʣʠʪʦʬʠʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, Nb-ʤʠʥʠʤʫʤ, 

ʠʥʦʛʜʘ Sr-ʤʘʢʩʠʤʫʤ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚ ʫʩʣʦʚʠʷʭ ʟʨʝʣʦʡ 

(ʵʥʩʠʘʣʠʯʝʩʢʦʡ) ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ, ʩʦʚʨʝʤʝʥʥʳʤ ʘʥʘʣʦʛʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʂʫʨʠʣʦ-

ʂʘʤʯʘʪʩʢʘʷ ʦʩʪʨʦʚʦʜʫʞʥʘʷ ʩʠʩʪʝʤʘ (ɻʦʨʜʠʝʥʢʦ, 2006, 2010; ʃʘʥʮʝʚʘ, 2014). 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʋɺʆʉ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʚʷʟʠ ʩ ɿʘʙʘʡʢʘʣʴʩʢʠʤ 

ʦʢʝʘʥʠʯʝʩʢʠʤ ʙʘʩʩʝʡʥʦʤ (ɸʙʘʛʘ-ʆʣʘʥʩʢʘʷ ʩʫʪʫʨʘ), ʢʦʪʦʨʳʡ ʩʫʱʝʩʪʚʦʚʘʣ ʚ ʧʦʟʜʥʝʤ 

ʨʠʬʝʝïʚʝʥʜʝ ʢ ʩʝʚʝʨʫ (ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ) ʦʪ ʦʣʜʳʥʜʠʥʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ 

(ɻʦʨʜʠʝʥʢʦ ʠ ʜʨ., 2010). ʇʦ ʢʨʫʧʥʦʡ ʧʨʘʚʦʩʪʦʨʦʥʥʝʡ ʩʜʚʠʛʦʚʦʡ ʟʦʥʝ ʦʥʘ ʛʨʘʥʠʯʠʪ ʩ 

ɼʞʠʜʠʥʩʢʦʡ ʦʩʪʨʦʚʦʜʫʞʥʦʡ ʩʠʩʪʝʤʦʡ (ɻʦʨʜʠʝʥʢʦ ʠ ʜʨ., 2010). ʂʘʣʝʜʦʥʩʢʠʡ ʵʪʘʧ 

ʨʘʟʚʠʪʠʷ ʟʘʚʝʨʰʠʣʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʦʢʨʦʚʥʦ-ʩʢʣʘʜʯʘʪʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʢʦʥʮʝ ʦʨʜʦʚʠʢʘ - 

ʥʘʯʘʣʝ ʩʠʣʫʨʘ (?) (ɻʦʨʜʠʝʥʢʦ ʠ ʜʨ., 2006, 2010; ɿʦʨʠʥ ʠ ʜʨ., 2009 ʠ ʜʨ.). ɺʝʥʜ-

ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʘʷ ʋʜʠʥʦ-ɺʠʪʠʤʩʢʘʷ ʦʩʪʨʦʚʦʜʫʞʥʘʷ ʩʠʩʪʝʤʘ ʧʦ ʧʘʣʝʦʤʘʛʥʠʪʥʳʤ ʜʘʥʥʳʤ 

ʚ ʥʘʯʘʣʝ ʢʝʤʙʨʠʷ ʠʤʝʣʘ (ʚ ʜʨʝʚʥʠʭ ʢʦʦʨʜʠʥʘʪʘʭ) ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʫʶ ʦʨʠʝʥʪʠʨʦʚʢʫ ʠ 

ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʚ ʧʨʠʵʢʚʘʪʦʨʠʘʣʴʥʦʡ ʦʙʣʘʩʪʠ 5-10
ʦ 
ʩ.ʰ. ʇʘʣʝʦʘʟʠʘʪʩʢʦʛʦ ʦʢʝʘʥʘ (ʄʝʪʝʣʢʠʥ 

ʠ ʜʨ., 2005; ɻʦʨʜʠʝʥʢʦ, 2006) (ʨʠʩ. 9). 
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ʈʠʩ. 9. ʇʘʣʝʦʛʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʳ (ʚ ʜʨʝʚʥʠʭ 

ʢʦʦʨʜʠʥʘʪʘʭ) ʉʠʙʠʨʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ ʚ ʨʘʥʥʝʤ ʠ ʩʨʝʜʥʝʤ ʢʝʤʙʨʠʠ (ʄʝʪʝʣʢʠʥ, 1998; 

ʂʘʟʘʥʩʢʠʡ, 2002). 

1-3 ï ʦʪʣʦʞʝʥʠʷ ʉʠʙʠʨʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ: 1 ï ʰʝʣʴʬʘ ʦʪʢʨʳʪʦʛʦ ʤʦʨʷ, 2 ï ʨʠʬʦʚʳʝ, 3 ï ʣʘʛʫʥʥʦʛʦ ʪʠʧʘ; 4 ï 

ʦʢʝʘʥʩʢʘʷ ʢʦʨʘ ʇʘʣʝʦʘʟʠʘʪʩʢʦʛʦ ʦʢʝʘʥʘ; 5 ï ʢʦʤʧʣʝʢʩʳ ʬʨʦʥʪʘʣʴʥʦʡ ʯʘʩʪʠ ʦʩʪʨʦʚʥʦʡ ʜʫʛʠ; 6 ï ʢʦʤʧʣʝʢʩʳ 

ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʫʛʠ; 7 ï ʢʦʤʧʣʝʢʩʳ ʪʳʣʦʚʦʡ ʯʘʩʪʠ ʜʫʛʠ ʠ ʟʘʜʫʛʦʚʦʛʦ ʙʘʩʩʝʡʥʘ; 8 ï ʘʢʢʨʝʮʠʦʥʥʳʝ 

ʢʦʤʧʣʝʢʩʳ; 9 ï ʩʧʨʝʜʠʥʛʦʚʳʝ ʟʦʥʳ, ʪʨʝʫʛʦʣʴʥʠʢʘʤʠ ʧʦʢʘʟʘʥʦ ʧʦʣʦʞʝʥʠʝ MORB ʙʘʟʘʣʴʪʦʚ ɼʞʠʜʠʥʩʢʦʡ 

ʟʦʥʳ, ʧʫʥʢʪʠʨʦʤ ʧʦʢʘʟʘʥʦ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʝ ʜʚʠʞʝʥʠʝ ʦʢʝʘʥʠʯʝʩʢʦʡ ʧʣʠʪʳ ʥʘʜ ʛʦʨʷʯʝʡ ʪʦʯʢʦʡ 
[ɻʦʨʜʠʝʥʢʦ, ʄʠʭʘʣʴʮʦʚ, 2001]; 10 ï ʟʦʥʳ ʩʫʙʜʫʢʮʠʠ; 11 ï ʢʨʫʧʥʳʝ ʪʨʘʥʩʬʦʨʤʥʦ-ʩʜʚʠʛʦʚʳʝ ʩʠʩʪʝʤʳ. 

ɾʝʣʪʳʤ ʧʦʢʘʟʘʥʳ ʚʝʥʜ-ʢʝʤʙʨʠʡʩʢʠʝ ʦʩʪʨʦʚʦʜʫʞʥʳʝ ʪʝʨʨʝʡʥʳ: ɿʂ ï ɿʦʣʦʪʦʢʠʪʘʪʩʢʠʡ, Kʀ ï ʂʠʡʩʢʠʡ, Tɽ ï 

ʊʝʨʩʠʥʩʢʠʡ, ɹT ï ɹʘʪʝʥʝʚʩʢʠʡ, ɻA ï ɻʦʨʥʦʘʣʪʘʡʩʢʠʡ, ʉʉ ï ʉʝʚʝʨʦʩʘʷʥʩʢʠʡ, KT ï ʂʫʨʪʫʰʠʙʠʥʩʢʠʡ, EP ï 

ɽʨʘʚʥʠʥʩʢʠʡ. 

ʀʩʪʦʨʠʷ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʨʝʛʠʦʥʘ ʚ ʧʦʟʜʥʝʤ ʧʘʣʝʦʟʦʝ ʙʳʣʘ ʫʞʝ ʩʚʷʟʘʥʘ ʩ 

ʨʘʟʚʠʪʠʝʤ ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʦʛʦ ʦʢʝʘʥʠʯʝʩʢʦʛʦ ʙʘʩʩʝʡʥʘ (ʨʠʩ. 10) (ʈʫʞʝʥʮʝʚ ʠ ʜʨ., 2012; 

ʄʠʥʠʥʘ, 2014; ʄʠʥʠʥʘ ʠ ʜʨ., 2016). ɺ ʨʘʥʥʝʛʝʨʮʠʥʩʢʠʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʚ ʧʨʝʜʝʣʘʭ ʋʜʠʥʦ-

ɺʠʪʠʤʩʢʦʡ ʟʦʥʳ, ʨʘʩʧʦʣʘʛʘʚʰʝʡʩʷ ʥʘ ʛʨʘʥʠʮʝ ʉʠʙʠʨʩʢʦʛʦ ʙʘʡʢʘʣʴʩʢʦ-ʢʘʣʝʜʦʥʩʢʦʛʦ 

ʢʦʥʪʠʥʝʥʪʘ ʠ ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʦʛʦ ʦʢʝʘʥʘ ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʤʝʣʢʦʚʦʜʥʳʝ ʰʝʣʴʬʦʚʳʝ 

ʦʪʣʦʞʝʥʠʷ ʧʘʩʩʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ (ʦʟʸʨʥʠʥʩʢʘʷ ʪʦʣʱʘ, ʠʩʪʘʰʠʥʩʢʘʷ ʩʚʠʪʘ), 

ʩ ʨʝʛʠʦʥʘʣʴʥʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʟʘʣʝʛʘʶʱʠʭ ʥʘ ʢʘʣʝʜʦʥʩʢʦʤ ʩʢʣʘʜʯʘʪʦʤ ʦʩʥʦʚʘʥʠʠ 

(ʚʫʣʢʘʥʠʪʳ ʦʣʜʳʥʜʠʥʩʢʦʡ ʩʚʠʪʳ). ʆʙʩʪʘʥʦʚʢʘ ʠʟʤʝʥʠʣʘʩʴ, ʥʘʯʠʥʘʷ ʩ ʥʘʯʘʣʘ ʧʦʟʜʥʝʛʦ 

ʧʘʣʝʦʟʦʷ, ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʦʛʦ ʦʢʝʘʥʘ ʠ ʩʫʙʜʫʢʮʠʝʡ ʝʛʦ ʣʠʪʦʩʬʝʨʳ 

ʧʦʜ ʉʠʙʠʨʩʢʫʶ ʢʦʥʪʠʥʝʥʪʘʣʴʥʫʶ ʦʢʨʘʠʥʫ. ʅʘʯʠʥʘʷ ʩ ʬʨʘʥʩʢʦʛʦ ʚʝʢʘ ʚ ʋʜʠʥʦ-ɺʠʪʠʤʩʢʦʡ 

ʟʦʥʝ, ʬʦʨʤʠʨʫʝʪʩʷ ʂʳʜʞʠʤʠʪʩʢʘʷ ʚʫʣʢʘʥʠʯʝʩʢʘʷ ʟʦʥʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʛʝʦʭʠʤʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ ʧʨʦʠʩʭʦʜʠʣʦ ʚ 

ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʚ ʫʩʣʦʚʠʷʭ ʘʢʪʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ (ʈʫʞʝʥʮʝʚ 

ʠ ʜʨ., 2012; ʄʠʥʠʥʘ ʠ ʜʨ., 2013, 2016). ʈʘʥʥʝʛʝʨʮʠʥʩʢʠʡ ʵʪʘʧ ʟʘʚʝʨʰʠʣʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʥʘʧʨʷʞʝʥʥʦʡ ʧʦʢʨʦʚʥʦ-ʩʢʣʘʜʯʘʪʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘ ʨʫʙʝʞʝ ʩʨʝʜʥʝʛʦ-ʚʝʨʭʥʝʛʦ ʢʘʨʙʦʥʘ.  
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ʈʠʩ. 10. ʉʭʝʤʘ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ɹʘʡʢʘʣʦ-ɺʠʪʠʤʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ 

(ʈʫʞʝʥʮʝʚ ʠ ʜʨ., 2012, ʄʠʥʠʥʘ, 2014). 

1 ï ʦʢʝʘʥʠʯʝʩʢʘʷ ʢʦʨʘ, 2ï4 ï ʢʦʥʪʠʥʝʥʪʘʣʴʥʘʷ ʢʦʨʘ (2 ï ʙʘʡʢʘʣʴʩʢʘʷ, 3 ï ʢʘʣʝʜʦʥʩʢʘʷ, 4 ï ʨʘʥʥʝʛʝʨʮʠʥʩʢʘʷ); 

5 ï ʰʝʣʴʬʦʚʳʝ ʦʪʣʦʞʝʥʠʷ; 6 ï ʛʨʘʫʚʘʢʢʠ; 7 ï ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ; 8 ï ʚʫʣʢʘʥʦʛʝʥʥʳʝ 

ʦʙʨʘʟʦʚʘʥʠʷ ʉʝʣʝʥʛʠʥʦ - ɺʠʪʠʤʩʢʦʛʦ ʚʫʣʢʘʥʦʧʣʫʪʦʥʠʯʝʩʢʦʛʦ ʧʦʷʩʘ; 9, 10 ï ʛʨʘʥʠʪʦʠʜʳ ɸʥʛʘʨʦ-ɺʠʪʠʤʩʢʦʛʦ 

ʙʘʪʦʣʠʪʘ: 9 ï ʚʠʪʠʤʢʘʥʩʢʠʡ ʠ 10 ï ʟʘʟʠʥʩʢʠʡ ʢʦʤʧʣʝʢʩʳ; ɸ ï ʢʘʣʝʜʦʥʩʢʠʡ ʵʪʘʧ (ɸ1 ï ʧʝʨʠʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ 
ɽʨʘʚʥʠʥʩʢʦʡ ʦʩʪʨʦʚʦʜʫʞʥʦʡ ʩʠʩʪʝʤʳ, ɸ2 ï ʢʦʣʣʠʟʠʷ ʉʠʙʠʨʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ ʠ ɽʨʘʚʥʠʥʩʢʦʡ ʦʩʪʨʦʚʦʜʫʞʥʦʡ 

ʩʠʩʪʝʤʳ); ɹïɺ ï ʨʘʥʥʝʛʝʨʮʠʥʩʢʠʡ ʵʪʘʧ (ɹ ï ʨʘʥʥʷʷ ʠ ɺ ï ʧʦʟʜʥʷʷ ʩʪʘʜʠʠ); ɻ ï ʧʦʟʜʥʝʛʝʨʮʠʥʩʢʠʡ ʵʪʘʧ. ɿɹ ï 

ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʠ ʄʆ ï ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʠʡ ʧʘʣʝʦʦʢʝʘʥʠʯʝʩʢʠʝ ʙʘʩʩʝʡʥʳ, ɸʆ ï ɸʙʘʛʘ-ʆʣʘʥʩʢʘʷ ʩʫʪʫʨʘ, ɽʈ ï 

ɽʨʘʚʥʠʥʩʢʠʡ ʠ ʂ ï ʂr ʜʞʠʤʠʪʩʢʠʡ ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʳʝ ʢʦʤʧʣʝʢʩʳ, ɹʨ ï ɹʝʨʝʠʥʩʢʘʷ ʦʩʪʨʦʚʥʘʷ ʜʫʛʘ; 

ʰʝʣʴʬʦʚʳʝ ʢʦʤʧʣʝʢʩʳ: ʊʂ ï ʊʫʨʢʘ-ʂʫʨʙʠʥʩʢʠʡ, ɺʎ ï ɺʠʪʠʤʢʘʥ-ʎʠʧʠʥʩʢʠʡ, ʋɺ ï ʋʜʠʥʦ-ɺʠʪʠʤʩʢʠʡ; ʊ ï 

ʊʦʯʝʨʩʢʠʡ ʧʨʦʛʠʙ, ʉɺ ï ʉʝʣʝʥʛʠʥʦ-ɺʠʪʠʤʩʢʠʡ ʚʫʣʢʘʥʦʧʣʫʪʦʥʠʯʝʩʢʠʡ ʧʦʷʩ. 

ɺʝʨʭʥʠʡ ʝʝ ʚʦʟʨʘʩʪʥʦʡ ʧʨʝʜʝʣ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʨʘʥʠʪʦʠʜʘʤʠ ʚʠʪʠʤʢʘʥʩʢʦʛʦ ʠ 

ʟʘʟʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʦʚ (315ï290 ʤʣʥ ʣʝʪ), ʧʨʦʨʳʚʘʶʱʠʤʠ ʚʩʝ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʝ ʪʦʣʱʠ 
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(ʈʫʞʝʥʮʝʚ ʠ ʜʨ., 2012; ʄʠʥʠʥʘ ʠ ʜʨ., 2013). ʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ɹɺʉʉ ʚ ʢʦʥʮʝ ʧʦʟʜʥʝʛʦ 

ʧʘʣʝʦʟʦʷ ʦʪʨʘʞʝʥʘ ʚ ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʬʦʨʤʘʮʠʷʭ (C2-3-ʈ). ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ 

ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʩʚʷʟʘʥʳ ʩ ʛʨʘʥʠʪʦʠʜʘʤʠ ɸʥʛʘʨʦ-ɺʠʪʠʤʩʢʦʛʦ ʙʘʪʦʣʠʪʘ 

(ɻʦʨʜʠʝʥʢʦ, 2006, 2012; ʗʨʤʦʣʶʢ ʠ ʜʨ., 1997 ʠ ʜʨ.).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʋʜʠʥʦ-ɺʠʪʠʤʩʢʘʷ ʟʦʥʘ ʚ ʧʘʣʝʦʟʦʝ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʜʣʠʪʝʣʴʥʦ 

ʞʠʚʫʱʫʶ ʘʢʪʠʚʥʫʶ ʢʦʥʪʠʥʝʥʪʘʣʴʥʫʶ ʦʢʨʘʠʥʫ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ ʙʳʣʠ ʣʦʢʘʣʠʟʦʚʘʥʳ 

ʪʨʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʦʨʤʘʮʠʦʥʥʳʭ ʢʦʤʧʣʝʢʩʘ: ʢʘʣʝʜʦʥʩʢʠʡ (ɭïS), ʨʘʥʥʝ- ʠ ʧʦʟʜʥʝʛʝʨʮʠʥʩʢʠʝ 

(DïC1; C2ïP1). ʇʝʨʚʳʡ ʠʟ ʥʠʭ ʙʳʣ ʩʚʷʟʘʥ ʩ ʨʘʟʚʠʪʠʝʤ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ, ʜʚʘ ʜʨʫʛʠʭ ï ʩ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʦ ʚʨʝʤʝʥʠ ʵʪʘʧʘʤʠ ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʦʛʦ ʙʘʩʩʝʡʥʦʚ (ɻʦʨʜʠʝʥʢʦ ʠ ʜʨ., 

2010; ʈʫʞʝʥʮʝʚ ʠ ʜʨ., 2012; ʄʠʥʠʥʘ ʠ ʜʨ., 2016). 
 

ʄʝʪʘʣʣʦʛʝʥʠʷ ɽʨʘʚʥʠʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ 

ɽʨʘʚʥʠʥʩʢʠʡ ʙʘʨʠʪ-ʟʦʣʦʪʦ-ʩʚʠʥʮʦʚʦ-ʮʠʥʢʦʚʳʡ ʨʫʜʥʳʡ ʨʘʡʦʥ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ 

ʂʫʨʙʠʥʦ-ɽʨʘʚʥʠʥʩʢʠʡ ʟʦʣʦʪʦ-ʫʨʘʥ-ʩʚʠʥʮʦʚʦ-ʮʠʥʢʦʚʦʡ ʤʠʥʝʨʘʛʝʥʠʯʝʩʢʦʡ ʟʦʥʳ 

ʉʝʣʝʥʛʠʥʦ-ɺʠʪʠʤʩʢʦʡ ʩʫʙʧʨʦʚʠʥʮʠʠ. ʄʠʥʝʨʘʛʝʥʠʶ ʜʘʥʥʦʡ ʟʦʥʳ ʦʧʨʝʜʝʣʷʶʪ ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʧʦʟʜʥʝʛʝʨʮʠʥʩʢʠʝ ʧʣʫʪʦʥʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʚ ʤʝʥʴʰʝʡ ʤʝʨʝ ʤʝʟʦʟʦʡʩʢʠʡ 

ʪʝʢʪʦʛʝʥʝʟ (ʇʣʘʪʦʚ ʠ ʜʨ., 2013). 

ʉʧʝʮʠʬʠʢʘ ʤʝʪʘʣʣʦʛʝʥʠʠ ɽʨʘʚʥʠʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʝʝ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʥʘ ʞʝʣʝʟʦʨʫʜʥʦʝ, ʢʦʣʯʝʜʘʥʥʦʝ ʠ ʢʦʣʯʝʜʘʥʥʦ-ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʦʝ 

ʦʨʫʜʝʥʝʥʠʝ, ʙʣʘʛʦʨʦʜʥʦʤʝʪʘʣʣʴʥʦʝ ʠ ʫʨʘʥʦʚʦʝ ʦʨʫʜʝʥʝʥʠʝ. ɺ ʵʪʦʤ ʨʘʡʦʥʝ ʚʳʜʝʣʝʥʦ 

ʯʝʪʳʨʝ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʠʝ ʵʧʦʭʠ: ʨʘʥʥʝ- ʠ ʧʦʟʜʥʝʢʘʣʝʜʦʥʩʢʘʷ, ʨʘʥʥʝ- ʠ 

ʧʦʟʜʥʝʛʝʨʮʠʥʩʢʘʷ.  

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ɽʨʘʚʥʠʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ ʷʚʣʷʝʪʩʷ ʙʦʨ-

ʙʘʨʠʪ-ʞʝʣʝʟʦ-ʤʝʜʴ-ʟʦʣʦʪʦ-ʩʚʠʥʮʦʚʦ-ʮʠʥʢʦʚʳʡ ʆʟʸʨʥʠʥʩʢʠʡ ʨʫʜʥʳʡ ʫʟʝʣ. ʅʘ ʧʣʦʱʘʜʠ 

ʫʟʣʘ ʠʟʚʝʩʪʥʳ ʢʦʣʯʝʜʘʥʥʦ-ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʠʝ, ʟʦʣʦʪʦ-ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʦʝ, ʞʝʣʝʟʦʨʫʜʥʳʝ, 

ʞʝʣʝʟʦ-ʤʘʨʛʘʥʮʝʚʦʝ, ʤʝʜʥʦ-ʙʘʨʠʪʦʚʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ɺ ʧʨʝʜʝʣʘʭ ʨʫʜʥʦʛʦ ʫʟʣʘ ʥʘ 

ʧʣʦʱʘʜʠ 250 ʢʚ.ʢʤ ʚʳʷʚʣʝʥʦ 12 ʤʝʩʪʦʨʦʞʜʝʥʠʡ (ʨʠʩ. 11), ʚ ʪʦʤ ʯʠʩʣʝ, ʢʨʫʧʥʝʡʰʝʝ ʚ 

ʩʪʨʘʥʝ ʆʟʸʨʥʦʝ ʩʚʠʥʮʦʚʦ-ʮʠʥʢʦʚʦʝ ʠ ʙʦʣʝʝ 20 ʨʫʜʦʧʨʦʷʚʣʝʥʠʡ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ: ʆʟʸʨʥʦʝ, ʋʣʴʟʫʪʫʡ-1, ɿʚʝʟʜʥʦʝ, ɻʫʥʜʫʡ, ʊʫʨʢʫʣ, ɸʨʠʰʠʥʩʢʦʝ, ʅʘʟʘʨʦʚʩʢʦʝ, 

ʄʘʛʥʝʪʠʪʦʚʦʝ-ʉʦʣʦʥʛʦ, ʉʝʚʝʨʦ-ɻʫʨʚʫʥʫʨʩʢʦʝ, ɻʫʨʚʫʥʫʨʩʢʦʝ, ʆʢʪʷʙʨʴʩʢʦʝ, ʉʦʣʥʝʯʥʦʝ ʠ 

ʜʨ.  

ʆʟʸʨʥʠʥʩʢʠʡ ʨʫʜʥʳʡ ʫʟʝʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʫʧʥʳʡ ʬʨʘʛʤʝʥʪ ʜʣʠʪʝʣʴʥʦ ʠ 

ʧʦʣʠʮʠʢʣʠʯʥʦ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ɽʨʘʚʥʠʥʩʢʦʡ ʚʫʣʢʘʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

ʦʩʪʨʦʚʦʜʫʞʥʦʛʦ ʪʠʧʘ, ʧʨʠʫʨʦʯʝʥʥʦʡ ʢ ʫʟʣʫ ʧʝʨʝʩʝʯʝʥʠʷ ʜʦʣʛʦʞʠʚʫʱʠʭ ʨʘʟʨʳʚʥʳʭ 

ʥʘʨʫʰʝʥʠʡ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʢʦʥʪʨʦʣʠʨʦʚʘʚh ʠʭ 

ʨʘʟʚʠʪʠʝ ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʦʛʦ ʤʘʛʤʘʪʠʟʤʘ ʠ ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʷ (ɻʦʨʜʠʝʥʢʦ ʠ ʜʨ., 2010; 

ɻʦʨʜʠʝʥʢʦ, ʅʝʬʝʜʴʝʚ, 2015). 

ɹʦʣɹh ʠʥʩʪʚʦ ʢʨʫʧʥʳʭ ʨʫʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʚʳʭʦʜʷʱʠʭ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʚ 

ʧʨʝʜʝʣʘʭ ʆʟʸʨʥʠʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʫʟʣʘ (ʆʈʋ) ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʜʦ 1964 ʛʦʜʘ. ʆʟʸʨʥʦʝ 

(ɺʝʪʨʦʚ, 1964ʬ) ʠ ʋʣʴʟʫʪʫʡʩʢʦʝ (ɿʝʣʝʥʳʡ, 1964ʬ) ʩʚʠʥʮʦʚʦ-ʮʠʥʢʦʚʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ; 

ɻʝʤʘʪʠʪʦʚʦʝ, ʄʘʛʥʝʪʠʪʦʚʦʝ, ɻʫʨʚʫʥʫʨʩʢʦʝ ʠ ɸʨʠʰʠʥʩʢʦʝ ʞʝʣʝʟʦʨʫʜʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

(ʊʘʨʘʩʦʚ, 1962ʬ; ɻʦʨʣʦʚ, 1963ʬ; ɺʝʪʨʦʚ, 1964ʬ); ʊʫʨʢʫʣʴʩʢʦʝ ʠ ɻʫʥʜʫʡʩʢʦʝ ʤʘʛʥʝʪʠʪ-

ʭʘʣʴʢʦʧʠʨʠʪ-ʙʘʨʠʪʦʚʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ɺʝʪʨʦʚ, 1964ʬ). 

ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ, ʚʧʣʦʪʴ ʜʦ 1980 ʛ., ʨʘʙʦʪʳ ʙʳʣʠ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʥʘ 

ʦʮʝʥʢʝ ʚʳʷʚʣʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʧʨʦʷʚʣʝʥʠʡ ʧʦʣʠʤʝʪʘʣʣʦʚ, ʞʝʣʝʟʘ, ʙʦʨʘ, ʤʝʜʠ ʠ 

ʙʘʨʠʪʘ, ʧʨʦʚʝʨʢʝ ʢʨʫʧʥʳʭ ʠ ʩʨʝʜʥʠʭ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʠ ʢʦʥʪʨʘʩʪʥʦʩʪʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠ 

ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʜʝʪʘʣʴʥʦ ʨʘʟʚʝʜʘʥʦ ʆʟʸʨʥʦʝ 

ʢʦʣʯʝʜʘʥʥʦ-ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ (ʊʘʨʘʩʦʚʘ, 1969ʬ; 1971ʬ; 1975ʬ); ʟʘʧʘʩʳ 

ʧʦ ʥʝʤʫ ʫʪʚʝʨʞʜʝʥʳ ɻʂɿ ʉʉʉʈ. 
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ʈʠʩ. 11. ʉʭʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʨʫʜʥʳʭ ʫʟʣʦʚ ʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ɽʨʘʚʥʠʥʩʢʦʛʦ ʨʫʜʥʦʛʦ 

ʨʘʡʦʥʘ (ʧʦ ɻʦʨʜʠʝʥʢʦ, ʅʝʬʝʜʴʝʚ, 2015) 

1 ï ʛʨʘʥʠʮʳ ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ. ʆʩʪʘʥʮʳ (ʢʩʝʥʦʣʠʪʳ) ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ: 2 ï ʥʝʦʧʨʦʪʝʨʦʟʦʡʩʢʠʭ ʦʩʘʜʦʯʥʦ-

ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ; 3 ï ʥʠʞʥʝʢʝʤʙʨʠʡʩʢʠʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʘʨʙʦʥʘʪʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʳʭ; 4 ï 

ʥʠʞʥʝʢʝʤʙʨʠʡʩʢʠʭ ʠ ʜʝʚʦʥ-ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʪʝʨʨʠʛʝʥʥʳʭ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʢʘʨʙʦʥʘʪʥʳʭ; 5 ï 

ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʛʘʙʙʨʦʠʜʥʳʝ ʠʥʪʨʫʟʠʠ ʠ ʢʩʝʥʦʣʠʪʳ ʧʦʨʦʜ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ ʩʨʝʜʠ ʛʨʘʥʠʪʦʠʜʦʚ 

ɸʥʛʘʨʦ-ɺʠʪʠʤʩʢʦʛʦ ʙʘʪʦʣʠʪʘ; 6 ï ʨʘʟʣʦʤʳ. ʈʫʜʥʳʝ ʫʟʣʳ (ʮʠʬʨʳ ʚ ʢʨʫʞʢʘʭ): 1 ïɸʪʭʠʥʩʢʠʡ, 2 ï ɸʙʘʛʠʥʩʢʠʡ, 

3 ï ʊʫʨʢʠʥʩʢʠʡ (ʗʤʙʫʡʩʢʠʡ), 4 ï ʂʫʨʙʠʥʩʢʠʡ, 5 ï ʄʳʣʜʳʣʛʝʥʩʢʠʡ, 6 ï ɺʝʨʭʥʝ-ʆʥʠʥʩʢʠʡ, 7 ï ʆʟʸʨʥʠʥʩʢʠʡ, 

8 ï ʉʦʩʥʦʚʦ-ʆʟʸʨʩʢʠʡ, 9 ï ʍʘʨʘʩʘʥʩʢʠʡ, 10 ï ʂʦʥʜʠʥʩʢʠʡ, 11 ï ʕʛʠʪʠʥʩʢʠʡ, 12-ʂʳʜʞʠʤʠʪʩʢʠʡ, 13-

ʍʠʘʛʜʠʥʩʢʠʡ, 14-ʅʠʞʥʝʙʫʨʫʣʴʟʘʡʩʢʠʡ. ʇʦʣʝʟʥʳʝ ʠʩʢʦʧʘʝʤʳʝ 8-14: 8-ʞʝʣʝʟʦ, 9-ʟʦʣʦʪʦ, 10-ʤʘʨʛʘʥʝʮ, 11-
ʧʦʣʠʤʝʪʘʣʣʳ, 12-ʤʝʜʴ, 13- ʤʦʣʠʙʜʝʥ, 14- ʬʣʶʦʨʠʪ (ʘ), ʙʦʨʘ (ʙ) ʠ ʘʣʶʤʠʥʠʷ (ʚ). 

 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʆʟʸʨʥʠʥʩʢʠʡ ʨʫʜʥʳʡ ʫʟʝʣ ʙʳʣ ʦʭʚʘʯʝʥ ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʳʤʠ 

ʩʲʝʤʢʘʤʠ ʤʘʩʰʪʘʙʘ 1:10 000 ʠ 1:25 000 (ɿʦʨʠʯʝʚʘ ʠ ʜʨ., 1976, 1978, 1983; ʇʘʥʦʚ, 1967ʬ; 

ɻʫʩʘʨʝʚʠʯ, 1970ʬ; ʄʘʨʪʦʩ, 1972ʬ ʠ ʜʨ.). ʆʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠʟʫʯʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʧʣʦʭʦʡ ʦʙʥʘʞʝʥʥʦʩʪʠ ʙʳʣʠ ʧʨʦʭʦʜʢʘ ʰʫʨʬʦʚ, ʢʘʥʘʚ ʧʦ ʩʝʪʠ 200x100 ʤ ʠ ʙʫʨʝʥʠʝ 

ʢʘʨʪʠʨʦʚʦʯʥʳʭ ʩʢʚʘʞʠʥ ʛʣʫʙʠʥʦʡ ʜʦ 300 ʤ. ʇʦʣʫʯʝʥʥʳʡ ʬʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʷʚʠʣʩʷ 

ʦʩʥʦʚʦʡ ʚʩʝʭ ʩʦʩʪʘʚʣʷʚʰʠʭʩʷ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ. ʉ 1977 ʧʦ 1990 ʛʛ. 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʈʋ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦʠʩʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʥʝ ʚʳʭʦʜʷʱʠʭ ʥʘ ʜʥʝʚʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪ ʦʪʢʨʳʪʦ ʩʨʝʜʥʝʝ ʧʦ ʟʘʧʘʩʘʤ ʠ ʙʦʛʘʪʦʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʉʝʚʝʨʦ-ɻʫʨʚʫʥʫʨʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʘʧʘʪʠʪ-ʤʘʛʥʝʪʠʪʦʚʳʭ ʨʫʜ (ɹʨʝʯʘʣʦʚ, 1978ʬ), 

ʦʮʝʥʝʥʳ ʥʘ ʧʦʣʠʤʝʪʘʣʣʳ ʛʣʫʙʦʢʠʝ ʛʦʨʠʟʦʥʪʳ ʠ ʬʣʘʥʛʠ ʆʟʸʨʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ 

ʉʦʣʥʝʯʥʦʛʦ ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʧʨʦʷʚʣʝʥʠʷ (ɼʦʨʦʰʢʝʚʠʯ, 1981ʬ, 1983ʬ, 1984ʬ). 

ʇʦʩʣʝʜʥʝʡ ʢʨʫʧʥʦʡ ʨʘʙʦʪʦʡ ʙʳʣʦ ʛʣʫʙʠʥʥʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ (ɼʦʨʦʰʢʝʚʠʯ, 

1990ʬ) ʛʁʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʆʟʸʨʥʠʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʫʟʣʘ. ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʦʙʦʙʱʝʥ 

ʛʠʛʘʥʪʩʢʠʡ ʦʙʲʝʤ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʦʚʝʜʝʥʦ ʛʣʫʙʦʢʦʝ ʠ ʚʩʝʩʪʦʨʦʥʥʝʝ ʝʛʦ 

ʧʝʨʝʦʩʤʳʩʣʠʚʘʥʠʝ. ʇʨʦʚʝʜʝʥʳ ʧʦʠʩʢʠ ʩʢʨʳʪʦʛʦ ʦʨʫʜʝʥʝʥʠʷ ʥʘ ʧʣʦʱʘʜʠ 155 ʢʤ
2
 ʜʦ 

ʛʣʫʙʠʥʳ 500-800 ʤ, ʜʘʥʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʢʦʣʯʝʜʘʥʥʦ-ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʦʛʦ 

ʦʨʫʜʝʥʝʥʠʷ ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥʪʦʚ; ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʮʝʥʠʚʘʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʳ ʚʳʷʚʣʝʥʠʷ 

ʟʦʣʦʪʦ-ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʠʭ ʨʫʜ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʨʫʜʥʦʛʦ ʫʟʣʘ, ʚ ʧʨʝʜʝʣʘʭ ɿʚʝʟʜʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʄʘʡʩʢʦʛʦ ʠ ʖʞʥʦ-ʄʘʛʥʝʪʠʪʦʚʦʛʦ ʧʨʦʷʚʣʝʥʠʡ. 



 

ʆʟʸʨʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ 

 
ʆʟʸʨʥʠʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʧʨʝʜʝʣʘʭ ʆʟʸʨʥʠʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʫʟʣʘ 

ɽʨʘʚʥʠʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ (ɻʦʨʜʠʝʥʢʦ, ʅʝʬʝʜʴʝʚ, 2015). 

ɺ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʧʣʘʥʝ ɽʨʘʚʥʠʥʩʢʠʡ ʨʘʡʦʥ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʩʦʩʪʘʚʝ ʋʜʠʥʦ-

ɺʠʪʠʤʩʢʦʡ ʟʦʥʳ ʧʘʣʝʦʟʦʠʜ ɹʘʡʢʘʣʦ-ɺʠʪʠʤʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ (ɻʦʨʜʠʝʥʢʦ ʠ ʜʨ., 

2010; ʈʫʞʝʥʮʝʚ ʠ ʜʨ., 2012; ʄʠʥʠʥʘ ʠ ʜʨ., 2016) ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʮʠʢʣʠʯʝʩʢʠʤ 

ʨʘʟʚʠʪʠʝʤ, ʦʙʲʝʜʠʥʷʷ ʚʝʱʝʩʪʚʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʢʘʣʝʜʦʥʩʢʦʛʦ (ɭïS1), ʨʘʥʥʝʛʝʨʮʠʥʩʢʦʛʦ 

(S2ïC2
1
) ʠ ʧʦʟʜʥʝʛʝʨʮʠʥʩʢʦʛʦ (PZ3) ʩʪʨʫʢʪʫʨʥʳʭ ʵʪʘʞʝʡ, ʩʪʘʥʦʚʣʝʥʠʝ ʢʦʪʦʨʳʭ 

ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʢʘʭ (ʨʠʩ. 12). 

 

 

ʈʠʩ. 12. ʉʭʝʤʘ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ɽʨʘʚʥʠʥʩʢʦʡ ʟʦʥʳ ʧʦ (ɻʦʨʜʠʝʥʢʦ ʠ ʜʨ., 2010) 

1 ï ʤʝʟʦ-ʢʘʡʥʦʟʦʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʚʧʘʜʠʥ; ʆʩʪʨʦʚʦʜʫʞʥʳʡ ʢʦʤʧʣʝʢʩ: (2-4) ï ʦʣʜʳʥʜʠʥʩʢʘʷ ʩʚʠʪʘ (ɭ1 - O2 ol): 

2 ï ʢʘʨʙʦʥʘʪʥʘʷ ʪʦʣʱʘ; 3 ï ʨʠʦʣʠʪʳ; 4 ï ʘʥʜʝʟʠʜʘʮʠʪʳ; 5 ï ʦʣʜʳʥʜʠʥʩʢʠʡ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ 

(ˊɭ1ol); 6 ï ʘʥʜʝʟʠʪʳ (O2). ʂʦʤʧʣʝʢʩ ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʪʦʣʱ (7-10): 7 ï ʦʟʸʨʥʠʥʩʢʘʷ ʪʝʨʨʠʛʝʥʥʘʷ (S2?-

D3f1); 8 ï ʢʳʜʞʠʤʠʪʩʢʘʷ ʪʫʬʦʛʝʥʥʦ-ʪʝʨʨʠʛʝʥʥʘ (D3fmïC1s); 9 ï ʫʣʴʟʫʪʫʡʩʢʘʷ ʤʠʢʩʪʠʪʦʚʘʷ (D3f2ïC1v-s); 10 ï 

ʩʫʨʭʵʙʪʠʥʩʢʘʷ ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚʘʷ ʪʦʣʱʘ (C2-3). ʄʘʛʤʘʪʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʚʝʨʭʥʝʛʦ ʧʘʣʝʦʟʦʷ (11-13): 11 ï 
ʚʫʣʢʘʥʦʛʝʥʥʳʡ ʠʛʥʠʤʙʨʠʪ-ʨʠʦʣʠʪʦʚʳʡ ʢʦʤʧʣʝʢʩ; 12 ï ʛʨʘʥʠʪ-ʛʨʘʥʦʩʠʝʥʠʪʦʚʳʡ ʢʦʤʧʣʝʢʩ; 13 ï 

ʛʘʙʙʨʦʠʜʥʳʡ ʢʦʤʧʣʝʢʩ; 14 ï ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ (ʘ), ʵʣʝʤʝʥʪʳ ʟʘʣʝʛʘʥʠʷ ʩʣʦʠʩʪʦʩʪʠ (ʙ); 15 ï ʤʝʩʪʘ 

ʦʪʙʦʨʘ ʧʨʦʙ ʠʟ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ ʠ ʠʭ U-Pb ʠ Ar-Ar ʠʟʦʪʦʧʥʳʡ ʚʦʟʨʘʩʪ (ʤʣʥ ʣʝʪ); 16 ï ʤʝʩʪʘ ʥʘʭʦʜʦʢ 

ʬʘʫʥʳ ʠ ʬʣʦʨʳ; 17 ï ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʦʧʦʨʥʦʡ ʩʢʚʘʞʠʥʳ ˉ 32 

 
ʆʟʨyʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʦʪʢʨʳʪʦ ʚ 1963 ʛ. ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʨʢʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ 

ʧʨʠʨʦʜʳ ʢʦʤʧʣʝʢʩʥʦʡ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʘʥʦʤʘʣʠʠ ʢʘʨʪʠʨʦʚʦʯʥʳʤ ʙʫʨʝʥʠʝʤ ʥʘ ʫʯʘʩʪʢʝ 
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çʉʣʫʯʘʡʥʳʡè, ʛʜʝ ʚ 1962 ʛ. ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʦʜ ʣʠʤʦʥʠʪʦʚʳʤʠ ʩʚʘʣʘʤʠ ʩʠʜʝʨʠʪʦʚʳʝ 

ʨʫʜʳ. ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʟʘʣʝʛʘʝʪ ʚ ʦʩʘʜʦʯʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʧʦʨʦʜʘʭ ʥʠʞʥʝʧʘʣʝʦʟʦʡʩʢʦʡ 

ʦʣʜʳʥʜʠʥʩʢʦʡ ʩʚʠʪʳ. ʂʦʣʯʝʜʘʥʥʦ-ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʆʟʸʨʥʦʝ 

ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʢʨʫʧʥʦʤ ʦʩʪʘʥʮʝ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʣʜʳʥʜʠʥʩʢʦʡ 

ʩʚʠʪʳ ʠ ʧʨʠʫʨʦʯʝʥʦ ʢ ʦʜʥʦʠʤʝʥʥʦʡ ʩʠʥʢʣʠʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʝ (ʨʘʟʤʝʨʳ 2.5 ʭ 1.5 ʢʤ.), 

ʠʤʝʶʱʝʡ ʘʩʠʤʤʝʪʨʠʯʥʦʝ ʙʣʦʢʦʚʦʝ ʩʪʨʦʝʥʠʝ (ʇʣʘʪʦʚ ʠ ʜʨ., 2013). ʇʨʦʷʚʣʝʥʠʷ 

ʠʥʪʨʫʟʠʚʥʦʛʦ ʤʘʛʤʘʪʠʟʤʘ ʚ ʨʫʜʥʦʤ ʧʦʣʝ ʆʟʸʨʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʡʢʘʤʠ 

ʘʥʜʝʟʠʪʦʚʳʭ ʧʦʨʬʠʨʠʪʦʚ, ʩʠʝʥʠʪ-ʧʦʨʬʠʨʦʚ ʠ ʜʦʣʝʨʠʪʦʚ, ʢʦʪʦʨʳʝ ʦʜʥʠʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʧʦʩʪʨʫʜʥʳʝ, ʜʨʫʛʠʤʠ ʢʘʢ ʜʦʨʫʜʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʆʣʜʳʥʜʠʥʩʢʘʷ ʩʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʫʣʢʘʥʦʛʝʥʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʠ ʠʟʚʝʩʪʥʷʢʘʤʠ. 

ʆʧʦʨʥʳʡ ʨʘʟʨʝʟ ʩʚʠʪʳ ʙʳʣ ʚʩʢʨʳʪ ʩʢʚʘʞʠʥʦʡ 42 ʧʨʠ ʨʘʟʚʝʜʢʝ ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥʪʦʚ 

ʆʟʸʨʥʠʥʩʢʦʛʦ ʢʦʣʯʝʜʘʥʥʦ-ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʨʠʩ. 13).  

 

 

ʈʠʩ. 13. ʆʧʦʨʥʳʡ ʨʘʟʨʝʟ ʦʣʜʳʥʜʠʥʩʢʦʡ ʩʚʠʪʳ (ʩʢʚ. 42). 

 

ɺ ʩʦʩʪʘʚʝ ʩʚʠʪʳ ʚʳʜʝʣʝʥʦ ʜʚʝ ʧʦʜʩʚʠʪʳ (ɻʦʨʜʠʝʥʢʦ ʠ ʜʨ., 2010, ʈʫʞʝʥʮʝʚ ʠ ʜʨ.. 

2012). ʅʠʞʥʷʷ ʧʦʜʩʚʠʪʘ - ʪʫʬʦʚʦ-ʪʝʬʨʦʠʜʥʘʷ ʪʦʣʱʘ ʜʘʮʠʪʦʚ ʠ ʘʥʜʝʟʠʪʦʚ ʩ ʧʨʦʩʣʦʷʤʠ 

ʚʫʣʢʘʥʦʛʝʥʥʦ-ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ ʠ ʙʠʦʛʝʨʤʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ. ɺʫʣʢʘʥʠʪʳ ʠʤʝʝʪ ʚʦʟʨʘʩʪ 
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529°3 ʠ 530.8°2.6 ʤʣʥ ʣʝʪ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʠʞʥʝʡ ʯʘʩʪʠ ʢʝʤʙʨʠʷ (ʩʪʘʜʠʷ 2 ʵʧʦʭʠ 1) 

(ɻʦʨʜʠʝʥʢʦ ʠ ʜʨ., 2010; ʈʫʞʝʥʮʝʚ ʠ ʜʨ., 2012). ʀʟʚʝʩʪʥʷʢʠ ʩʣʘʛʘʶʪ ʣʠʥʟʦʦʙʨʘʟʥʳʝ, 

ʫʜʣʠʥʝʥʥʳʝ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ, ʠʣʠ ʠʟʦʤʝʪʨʠʯʥʳʝ ʪʝʣʘ, ʨʘʟʤʝʨʦʤ ʜʦ 

ʧʝʨʚʦʡ ʩʦʪʥʠ ʤʝʪʨʦʚ. ʕʪʠ ʪʝʣʘ ʩʣʦʞʝʥʳ ʘʨʭʝʦʮʠʘʪʦ-ʚʦʜʦʨʦʩʣʝʚʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ. 

ʀʟʚʝʩʪʥʷʢʠ ʩʦʜʝʨʞʘʪ ʦʙʠʣʴʥʫʶ ʬʘʫʥʫ ʘʨʭʝʦʮʠʘʪ, ʨʝʞʝ ʪʨʠʣʦʙʠʪʦʚ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʚʦʜʦʨʦʩʣʠ ʨʘʥʥʝʛʦ ʢʝʤʙʨʠʷ. ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʘʨʭʝʦʮʠʘʪ, ʪʨʠʣʦʙʠʪʦʚ ʠ ʚʦʜʦʨʦʩʣʝʡ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʘʪʜʘʙʘʥʩʢʦʤʫ, ʙʦʪʦʤʩʢʦʤʫ ʠ ʦʪʯʘʩʪʠ ʪʦʡʦʥʩʢʦʤʫ ʷʨʫʩʘʤ ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ 

(ʗʟʤʠʨ ʠ ʜʨ., 1972, 1975, ʇʦʩʪʥʠʢʦʚ ʠ ʜʨ., 1997 ʠ ʜʨ.). ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʦʩʥʦʚʥʘʷ 

ʤʘʩʩʘ ʪʝʣ ʩ ʭʦʨʦʰʦ ʩʦʭʨʘʥʠʚʰʠʤʠʩʷ ʬʨʘʛʤʝʥʪʘʤʠ ʙʠʦʛʝʨʤʦʚ ʠ ʢʫʙʢʘʤʠ ʘʨʭʝʦʮʠʘʪ 

ʥʘʭʦʜʠʪʩʷ ʚ ʚʠʜʝ ʦʣʠʩʪʦʣʠʪʦʚ ʚ ʤʠʢʩʪʠʪʦʚʦʡ ʚʝʨʭʥʝʜʝʚʦʥʩʢʦ-ʨʘʥʥʝʢʘʤʝʥʥʫʛʦʣʴʥʦʡ 

ʫʣʴʟʫʪʫʡʩʢʦʡ ʪʦʣʱʝ.  

ɺʝʨʭʥʷʷ ʧʦʜʩʚʠʪʘ ʩʣʦʞʝʥʘ ʚʫʣʢʘʥʠʪʘʤʠ ʘʥʜʝʟʠʪ-ʜʘʮʠʪ-ʨʠʦʣʠʪʦʚʦʛʦ ʨʷʜʘ, 

ʩʤʝʰʘʥʥʳʤʠ ʩ ʚʫʣʢʘʥʦʤʠʢʪʘʤʠ, ʠʟʚʝʩʪʥʷʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ. ɺʦʟʨʘʩʪ 

ʚʫʣʢʘʥʠʪʦʚ ʦʧʨʝʜʝʣʝʥ ʚ 517°4.4 ʠ 466°4.8 ʤʣʥ ʣʝʪ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʥʪʝʨʚʘʣʫ ʵʧʦʭʘ 2 

ʢʝʤʙʨʠʷ (ʪʦʡʦʥʩʢʠʡ ʷʨʫʩ) ï ʩʨʝʜʥʠʡ ʦʨʜʦʚʠʢ (ʈʫʞʝʥʮʝʚ ʠ ʜʨ., 2012; ʄʠʥʠʥʘ, 2014). ʇʦ 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʤ, ʧʝʪʨʦ- ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʷʤ ʚʫʣʢʘʥʠʪʳ ʩʚʠʪʳ ʦʪʥʦʩʷʪʩʷ ʢ 

ʚʳʩʦʢʦʛʣʠʥʦʟʝʤʠʩʪʳʤ, ʥʠʟʢʦʪʠʪʘʥʠʩʪʳʤ ʧʦʨʦʜʘʤ, ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʚʳʩʦʢʦʢʘʣʠʝʚʫʶ 

ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʫʶ ʠ ʰʦʰʦʥʠʪ-ʣʘʪʠʪʦʚʫʶ ʩʝʨʠʠ (ɻʦʨʜʠʝʥʢʦ ʠ ʜʨ., 2010;  ʃʘʥʮʝʚʘ, 

2014). ʋʩʪʘʥʦʚʣʝʥʦ ʧʨʦʨʳʚʘʥʠʝ ʚʫʣʢʘʥʠʪʦʚ ʤʦʥʮʦʥʠʪʘʤʠ ʩ ʚʦʟʨʘʩʪʦʤ ʚ 303,8 ʤʣʥ ʣʝʪ  

(ʇʣʘʪʦʚ ʠ ʜʨ., 2013, ʄʠʥʠʥʘ, 2014). ɺʦʟʨʘʩʪ ʦʣʜʳʥʜʠʥʩʢʦʡ ʩʚʠʪʳ ʦʧʨʝʜʝʣʝʥ ʚ ʠʥʪʝʨʚʘʣʝ 

ʨʘʥʥʠʡ ʢʝʤʙʨʠʡ ï ʩʨʝʜʥʠʡ ʦʨʜʦʚʠʢ (ʈʫʞʝʥʮʝʚ ʠ ʜʨ., 2012; ʄʠʥʠʥʘ ʠ ʜʨ., 2013. ɺʩʝ ʧʦ-

ʨʦʜʳ ʨʘʟʨʝʟʘ ʩʚʠʪʳ ʆʟʸʨʥʦʛʦ ʨʫʜʥʦʛʦ ʫʟʣʘ ʚ ʨʘʟʥʦʡ ʤʝʨʝ ʥʘʩʳʱʝʥʳ ʩʫʣʴʬʠʜʘʤʠ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʧʠʨʠʪʦʤ. 

ʉʫʣʴʬʠʜʥʳʝ ʨʫʜʥʳʝ ʪʝʣʘ ʧʨʠʫʨʦʯʝʥʳ ʢ ʥʝʩʢʦʣʴʢʠʤ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʫʨʦʚʥʷʤ 

ʨʘʟʨʝʟʘ ʨʫʜʦʚʤʝʱʘʶʱʝʡ ʪʦʣʱʠ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʝʨʠʶ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʜʨʫʛ ʥʘʜ 

ʜʨʫʛʦʤ ʧʣʘʩʪʦʚʳʭ ʠ ʧʣʘʩʪʦʦʙʨʘʟʥʳʭ ʟʘʣʝʞʝʡ, ʨʘʟʜʝʣʝʥʥʳʭ ʙʝʟʨʫʜʥʳʤʠ ʩʣʦʷʤʠ 

ʦʩʘʜʦʯʥʳʭ ʠ ʚʫʣʢʘʥʦʢʣʘʩʪʠʯʝʩʢʠʭ ʧʦʨʦʜ ʤʦʱʥʦʩʪʴʶ ʦʪ 5 ʜʦ 30 ʤ.  

ɺʳʜʝʣʷʶʪʩʷ ʪʨʠ ʨʫʜʦʥʦʩʥʳʭ ʫʨʦʚʥʷ ʩ ʠʥʪʝʨʚʘʣʘʤʠ 300ï600 ʤ. ʇʝʨʚʳʡ ʫʨʦʚʝʥʴ 

ʩʣʦʞʝʥ ʢʦʣʯʝʜʘʥʥʦ-ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʨʫʜʘʤʠ ʩʦʙʩʪʚʝʥʥʦ ʆʟʸʨʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ɺʪʦʨʦʡ ʫʨʦʚʝʥʴ ʦʙʲʝʜʠʥʷʝʪ ʙʝʜʥʳʝ ʢʦʣʯʝʜʘʥʥʳʝ ʨʫʜʳ, ʟʘʣʝʛʘʶʱʠʝ ʩʨʝʜʠ ʪʫʬʬʠʪʦʚ ʠ 

ʪʫʬʦʣʘʚ ʥʘ ʛʣʫʙʠʥʘʭ ʜʦ 880 ʤ. ʊʨʝʪʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʢʦʣʯʝʜʘʥʥʳʤʠ ʠ ʢʦʣʯʝʜʘʥʥʦ-

ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʨʫʜʘʤʠ ʚ ʪʫʬʬʠʪʘʭ ʚ ʠʥʪʝʨʚʘʣʝ ʛʣʫʙʠʥ 950ï1450 ʤ.  

ʂʦʣʯʝʜʘʥʥʦ-ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʠʝ ʨʫʜʳ ʆʟʸʨʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʧʝʨʚʳʡ ʫʨʦʚʝʥʴ) 

ʟʘʣʝʛʘʶʪ ʜʦ ʛʣʫʙʠʥʳ 350 ʤ ʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʚʝʨʭʥʝʡ ʧʦʜʩʚʠʪʝ ʦʣʜʳʥʜʠʥʩʢʦʡ ʩʚʠʪʳ. ɺ 

ʧʨʝʜʝʣʘʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʫʩʣʦʚʥʦ ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ʧʨʦʜʫʢʪʠʚʥʳʭ ʛʦʨʠʟʦʥʪʘ - ʧʝʨʚʳʡ 

(ʥʠʞʥʠʡ) ʠ ʚʪʦʨʦʡ (ʚʝʨʭʥʠʡ). ʄʦʱʥʦʩʪʴ ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʡ ʪʦʣʱʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 140 

ʜʦ 230 ʤ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʨʫʜʥʳʭ ʟʘʣʝʞʝʡ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʦʪ 480ï900 ʜʦ 1900ï2340 ʤ, 

ʧʨʠ ʰʠʨʠʥʝ ʚ ʧʣʘʥʝ ʦʪ 50ï100 ʜʦ 400ï500 ʤ.  

ʈʘʟʨʝʟ ʦʪʣʦʞʝʥʠʡ ʧʨʦʜʫʢʪʠʚʥʦʡ ʪʦʣʱʠ ʆʟʸʨʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʜʦ ʛʣʫʙʠʥʳ 350 ʤ 

ʚʢʣʶʯʘʝʪ 12 ʨʫʜʥʳʭ ʟʘʣʝʞʝʡ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʩʝʨʠʶ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʜʨʫʛ ʥʘʜ 

ʜʨʫʛʦʤ ʧʣʘʩʪʦʦʙʨʘʟʥʳʭ ʨʫʜʥʳʭ ʪʝʣ, ʨʘʟʜʝʣʝʥʥʳʭ ʙʝʟʨʫʜʥʳʤʠ ʩʣʦʷʤʠ ʦʩʘʜʦʯʥʳʭ ʠ 

ʚʫʣʢʘʥʦʢʣʘʩʪʠʯʝʩʢʠʭ ʧʦʨʦʜ ʤʦʱʥʦʩʪʴʶ ʦʪ 5 ʜʦ 30 ʤ (ʨʠʩ. 14).  

ʇʦ ʤʦʨʬʦʣʦʛʠʠ ʠ ʚʥʫʪʨʝʥʥʝʤʫ ʩʪʨʦʝʥʠʶ ʚʳʜʝʣʷʶʪ ʯʝʪʳʨʝ ʛʨʫʧʧʳ ʨʫʜʥʳʭ ʪʝʣ: 1) 

ʧʣʘʩʪʦʚʳʝ ʟʘʣʝʞʠ, ʚʳʜʝʨʞʘʥʥʳʝ ʧʦ ʬʦʨʤʝ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʢʦʣʯʝʜʘʥʥʦʛʦ ʦʨʫʜʝʥʝʥʠʷ; 2) 

ʣʝʥʪʦʯʥʳʝ ʧʣʘʩʪʦʦʙʨʘʟʥʳʝ ʟʘʣʝʞʠ ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʨʦʝʥʠʷ; 3) ʩʣʦʞʥʳʝ ʧʦ 

ʬʦʨʤʝ ʧʣʘʩʪʦʦʙʨʘʟʥʳʝ ʟʘʣʝʞʠ ʩ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʢʦʣʯʝʜʘʥʥʦʛʦ ʦʨʫʜʝ-

ʥʝʥʠʷ; 4) ʣʠʥʟʦʚʠʜʥʳʝ ʟʘʣʝʞʠ ʥʝʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ.  

ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʨʫʜʥʳʭ ʪʝʣ 1300-2340 ʤ. ʄʦʱʥʦʩʪʴ ʪʝʣ ʩʫʱʝʩʪʚʝʥʥʦ ʢʦʣʝʙʣʝʪʩʷ, 

ʚʦʟʨʘʩʪʘʷ ʦʪ ʬʣʘʥʛʦʚ ʢ ʮʝʥʪʨʘʣʴʥʳʤ ʯʘʩʪʷʤ ʚ 2-3 ʨʘʟʘ, ʦʥʘ ʚʘʨʴʠʨʫʝʪ ʦʪ 1 ʜʦ 30-50 ʤ, 

ʯʘʱʝ ʩʦʩʪʘʚʣʷʷ 5-15 ʤ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʩʘʤʦʛʦ ʥʠʞʥʝʛʦ ʪʝʣʘ ʦʩʥʦʚʥʦʡ 

ʧʨʦʜʫʢʪʠʚʥʦʡ ʪʦʣʱʠ 200-340 ʤ. ɻʨʘʥʠʮʳ ʨʫʜʥʳʭ ʪʝʣ ʦʙʳʯʥʦ ʯʝʪʢʠʝ ʠ ʨʝʟʢʠʝ.  



20 

 

ɺ ʢʘʨʴʝʨʝ ʆʟʸʨʥʠʥʩʢʦʛʦ ɻʆʂʘ ʚʩʢʨʳʪʘ ʧʨʦʜʫʢʪʠʚʥʘʷ ʪʦʣʱʘ, ʚʢʣʶʯʘʶʱʘʷ ʨʫʜʥʳʝ 

ʛʦʨʠʟʦʥʪʳ ʠ ʙʝʟʨʫʜʥʳʝ ʠʥʪʝʨʚʘʣʳ (ʨʠʩ. 16). ʈʫʜʥʳʝ ʟʘʣʝʞʠ ʟʘʣʝʛʘʶʪ, ʚ ʮʝʣʦʤ, ʩʦʛʣʘʩʥʦ ʩ 

ʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ.  

 

 
ʈʠʩ. 15. ʉʭʝʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʧʦ ʨʘʟʚʝʜʦʯʥʦʡ ʣʠʥʠʠ 41 (ʧʦ ʂʦʚʘʣʝʚ ʠ 

ʜʨ., 2005). 
1 ï ʚʤʝʱʘʶʱʠʝ ʚʫʣʢʘʥʦʛʝʥʥʳʝ, ʪʫʬʦʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ; 2 ï ʪʝ ʞʝ ʧʦʨʦʜʳ, ʠʟʤʝʥʝʥʥʳʝ 

ʧʨʦʮʝʩʩʘʤʠ ʢʨʝʤʥʝʱʝʣʦʯʥʦʛʦ ʤʝʪʘʩʦʤʘʪʦʟʘ; 3 ï ʧʣʘʩʪʦʚʳʝ ʪʝʣʘ ʩʫʣʴʬʠʜʥʳʭ ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʠʭ ʨʫʜ; 4 ï 

ʧʝʨʝʢʨʠʩʪʘʣʣʠʟʦʚʘʥʥʳʝ ʩʫʣʴʬʠʜʥʳʝ ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʠʝ ʨʫʜʳ; 5 ï ʩʠʜʝʨʠʪʳ; 6 ï ʧʨʦʞʠʣʢʦʚʦ-ʚʢʨʘʧʣʝʥʥʘʷ 

ʩʫʣʴʬʠʜʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ; 7 ï ʙʘʨʠʪʦʚʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ; 8 ï ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʛʨʘʥʠʮʳ; 9 ï ʰʪʦʣʴʥʷ; 10 ï 

ʢʚʝʨʰʣʘʛ; 11 ï ʥʦʤʝʨʘ ʧʣʘʩʪʦʚʳʭ ʨʫʜʥʳʭ ʟʘʣʝʞʝʡ. 

 

ʈʠʩ. 15. ʆʙʱʠʡ ʚʠʜ ʢʘʨʴʝʨʘ ʆʟʸʨʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʘ, ʙ) 

 



21 

 

ɺʥʫʪʨʝʥʥʝʝ ʩʪʨʦʝʥʠʝ ʨʫʜʥʳʭ ʪʝʣ ʥʝʦʜʥʦʨʦʜʥʦ, ʩ ʯʝʨʝʜʦʚʘʥʠʝʤ ʩʣʦʝʚ ʢʦʣʯʝʜʘʥʥʦ-

ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʠʭ ʨʫʜ, ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʦʨʫʜʝʥʝʣʳʭ ʪʫʬʦʚ, ʪʫʬʬʠʪʦʚ, 

ʪʫʬʦʘʣʝʚʨʦʣʠʪʦʚ, ʪʫʬʦʧʝʩʯʘʥʠʢʦʚ ʠ ʨʘʟʥʦʦʙʣʦʤʦʯʥʳʭ ʙʨʝʢʯʠʡ. ɹʨʝʢʯʠʠ ʩʦʩʪʦʷʪ ʠʟ 

ʦʙʣʦʤʢʦʚ (ʜʦ 20%) ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʠ ʙʝʣʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʪʫʬʦ-

ʪʝʨʨʠʛʝʥʥʳʭ ʠ ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ, ʘʥʘʣʦʛʠʯʥʳʭ ʧʦʨʦʜʘʤ, ʚʤʝʱʘʶʱʠʤ ʵʪʫ ʙʨʝʢʯʠʶ. 

ʉʝʜʠʤʝʥʪʘʮʠʦʥʥʳʝ ʨʫʜʥʳʝ ʙʨʝʢʯʠʠ (ʨʠʩ. 16) ʦʪʥʦʩʷʪʩʷ ʢ ʜʚʫʤ ʪʠʧʘʤ.  

 

 

ʈʠʩ. 16. ʈʫʜʥʳʝ ʙʨʝʢʯʠʠ ʆʟʸʨʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

 

ʇʝʨʚʳʡ ʪʠʧ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʙʚʘʣʴʥʦ-ʦʧʦʣʟʥʝʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ 

ʛʝʥʝʟʠʩʘ (ʦʣʠʩʪʦʩʪʨʦʤʳ), ʩʣʘʛʘʶʱʠʝ ʣʠʥʟʦʚʠʜʥʳʝ ʪʝʣʘ, ʤʦʱʥʦʩʪʴʶ ʦʪ ʧʝʨʚʳʭ ʜʝʩʷʪʢʦʚ 

ʜʦ 200 ʤʝʪʨʦʚ. ʆʥʠ ʠʤʝʶʪ ʭʘʦʪʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʩ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 

ʚʢʣʶʯʝʥʠʡ ʩʨʝʜʠ ʤʘʪʨʠʢʩʘ ʠ ʣʠʰʴ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʢʦʪʦʨʘʷ 

ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴ ʦʙʣʦʤʢʦʚ ʠ ʦʨʠʝʥʪʠʨʦʚʢʘ ʠʭ ʧʦ ʩʣʦʠʩʪʦʩʪʠ (ʨʠʩ. 17, ʘ, ʙ).  

 

ʈʠʩ. 17. ɹʨʝʢʯʠʠ ʧʝʨʚʦʛʦ ʪʠʧʘ (ʘ, ʙ) 

 

ɺʪʦʨʦʡ ʪʠʧ ʙʨʝʢʯʠʡ ʦʪʥʦʩʠʪʩʷ ʢ ʦʪʣʦʞʝʥʠʷʤ ʟʝʨʥʦʚʳʭ ʧʦʪʦʢʦʚ, ʵʪʦ ʤʝʣʢʦ-

ʩʨʝʜʥʝʦʙʣʦʤʦʯʥʳʝ (1-3 ʜʦ 10 ʩʤ) çʧʫʜʠʥʛʦʚʳʝè ʢʦʥʛʣʦʙʨʝʢʯʠʠ (ʨʠʩ. 18, ʘ, ʙ).  
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ʈʠʩ. 18. ɹʨʝʢʯʠʠ ʚʪʦʨʦʛʦ ʪʠʧʘ (ʘ, ʙ) 

 

ʎʝʤʝʥʪʠʨʫʶʱʘʷ ʤʘʩʩʘ ʙʨʝʢʯʠʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʷʩʥʦʩʣʦʠʩʪʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ, 

ʪʫʬʦʧʝʩʯʘʥʠʢʘʤʠ, ʪʫʬʦʘʣʝʚʨʦʣʠʪʘʤʠ ʩ ʧʨʠʤʝʩʴʶ ʟʝʨʝʥ ʛʨʘʚʠʡʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ, 

ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʦ ʩʦʩʪʘʚʫ ʚʤʝʱʘʶʱʝʡ ʩʣʦʠʩʪʦʡ ʪʦʣʱʝ.  

ʉʚʠʥʮʦʚʦ-ʮʠʥʢʦʚʳʝ ʨʫʜʳ ʜʝʣʷʪʩʷ ʥʘ ʢʦʣʯʝʜʘʥʥʳʝ ʠ ʢʦʣʯʝʜʘʥʥʦ-ʩʠʜʝʨʠʪʦʚʳʝ, 

ʩʦʩʪʘʚʣʷʷ 70% ʟʘʧʘʩʦʚ. ɻʣʘʚʥʳʝ ʨʫʜʥʳʝ ʤʠʥʝʨʘʣʳ - ʧʠʨʠʪ ʠ ʩʬʘʣʝʨʠʪ, ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ - 

ʛʘʣʝʥʠʪ ʠ ʤʘʛʥʝʪʠʪ. ʂ ʨʝʜʢʠʤ ʦʪʥʦʩʷʪʩʷ ʘʨʩʝʥʦʧʠʨʠʪ, ʭʘʣʴʢʦʧʠʨʠʪ, ʧʠʨʨʦʪʠʥ, ʤʘʨʢʘʟʠʪ, 

ʙʦʨʥʠʪ, ʪʝʪʨʘʵʜʨʠʪ, ʩʘʤʦʨʦʜʥʦʝ ʩʝʨʝʙʨʦ. ʅʝʨʫʜʥʳʝ ʤʠʥʝʨʘʣʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʣʴʮʠʪʦʤ, 

ʘʥʢʝʨʠʪʦʤ, ʩʠʜʝʨʠʪʦʤ, ʜʦʣʦʤʠʪʦʤ, ʢʚʘʨʮʝʤ. ʇʦ ʪʝʢʩʪʫʨʥʦʤʫ ʦʙʣʠʢʫ ʩʨʝʜʠ ʢʦʣʯʝʜʘʥʥʦ-

ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʠʭ ʨʫʜ ʚʳʜʝʣʷʶʪʩʷ ʧʦʣʦʩʯʘʪʳʝ, ʙʨʝʢʯʠʝʚʠʜʥʳʝ ʠ ʚʢʨʘʧʣʝʥʥʳʝ. ɺ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʩʦʜʝʨʞʘʪ ʮʠʥʢ, ʩʚʠʥʝʮ, ʩʝʨʫ, ʧʦʧʫʪʥʳʝ ʩʝʨʝʙʨʦ ʠ ʢʘʜʤʠʡ. 

ʉʦʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ ʚ ʨʫʜʘʭ ʚʘʨʴʠʨʫʶʪ ʦʪ 0.3 ʜʦ 1.5 %, ʮʠʥʢʘ - ʦʪ 4.0 ʜʦ 7.5 %. ʇʦ 

ʪʝʢʩʪʫʨʝ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʨʫʜʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ: 1) ʩʧʣʦʰʥʳʝ, ʩʦʩʪʦʷʱʠʝ 

ʠʟ ʧʠʨʠʪʘ (ʥʘ 70-75%), ʩʬʘʣʝʨʠʪʘ ʠ ʛʘʣʝʥʠʪʘ; ʩʫʤʤʘʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ ʠ ʮʠʥʢʘ 6-

7%; 2) ʧʦʣʦʩʯʘʪʳʝ - ʩ ʯʝʨʝʜʦʚʘʥʠʝʤ ʧʦʣʦʩ ʧʠʨʠʪʦʚʦʛʦ ʠ ʛʘʣʝʥʠʪ-ʩʬʘʣʝʨʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʩʚʠʥʮʘ ʠ ʮʠʥʢʘ 10-20 %, ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ (48,3 %) ʨʫʜ; 3) 

ʙʨʝʢʯʝʚʠʜʥʳʝ, ʚ ʢʦʪʦʨʳʭ ʦʙʣʦʤʢʠ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʩʠʜʝʨʠʪʦʚ ʩʮʝʤʝʥʪʠʨʦʚʘʥʳ ʧʠʨʠʪʦʤ, 

ʩʬʘʣʝʨʠʪʦʤ ʠ ʛʘʣʝʥʠʪʦʤ; ʩʦʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ ʠ ʮʠʥʢʘ ʥʝ ʙʦʣʝʝ 6 %; 4) ʙʝʜʥʳʝ 

ʚʢʨʘʧʣʝʥʥʳʝ ʨʫʜʳ: ʧʠʨʠʪ, ʛʘʣʝʥʠʪ ʠ ʩʬʘʣʝʨʠʪ, ʨʘʩʩʝʷʥʥʳʝ ʚ ʪʫʬʘʭ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʩʠʜʝʨʠʪʘʭ; ʩʦʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ ʠ ʮʠʥʢʘ 2-4%. ɹʨʝʢʯʠʝʚʠʜʥʳʝ ʠ ʚʢʨʘʧʣʝʥʥʳʝ ʨʫʜʳ 

ʩʦʩʪʘʚʣʷʶʪ 35,9% ʦʪ ʦʙʲʝʤʘ ʚʩʝʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʨʫʜ. ʅʘ ʜʦʣʶ ʢʦʣʯʝʜʘʥʥʦ-ʩʠʜʝʨʠʪʦʚʳʭ 

ʠ ʩʠʜʝʨʠʪʦʚʳʭ ʨʫʜ ʧʨʠʭʦʜʠʪʩʷ 10%. ʈʫʜʳ ʠʤʝʶʪ ʪʦʥʢʦʟʸʨʥʠʩʪʦʝ ʠ 

ʩʢʨʳʪʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ. ɼʣʷ ʥʠʭ ʪʠʧʠʯʥʦ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʤʝʜʠ ʠ ʥʠʟʢʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʦʚ-ʧʨʠʤʝʩʝʡ, ʛʣʘʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʤʳʰʴʷʢ, ʩʫʨʴʤʘ, 

ʢʘʜʤʠʡ, ʩʝʨʝʙʨʦ, ʛʝʨʤʘʥʠʡ, ʪʘʣʣʠʡ ʠ ʤʘʨʛʘʥʝʮ.  

ʇʦ ʪʝʢʩʪʫʨʝ ʠ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʨʫʜʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ: 1) ʩʧʣʦʰʥʳʝ, 

ʩʦʩʪʦʷʱʠʝ ʠʟ ʧʠʨʠʪʘ (ʥʘ 70-75%), ʩʬʘʣʝʨʠʪʘ ʠ ʛʘʣʝʥʠʪʘ; 2) ʧʦʣʦʩʯʘʪʳʝ - ʩ ʯʝʨʝʜʦʚʘʥʠʝʤ 

ʧʦʣʦʩ ʧʠʨʠʪʦʚʦʛʦ ʠ ʛʘʣʝʥʠʪ-ʩʬʘʣʝʨʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʩʚʠʥʮʘ ʠ ʮʠʥʢʘ 10-20 

%; 3) ʙʨʝʢʯʠʝʚʠʜʥʳʝ, ʚ ʢʦʪʦʨʳʭ ʦʙʣʦʤʢʠ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʩʠʜʝʨʠʪʦʚ ʩʮʝʤʝʥʪʠʨʦʚʘʥʳ 

ʧʠʨʠʪʦʤ, ʩʬʘʣʝʨʠʪʦʤ ʠ ʛʘʣʝʥʠʪʦʤ; ʩʦʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ ʠ ʮʠʥʢʘ ʥʝ ʙʦʣʝʝ 6 %; 4) ʙʝʜʥʳʝ 

ʚʢʨʘʧʣʝʥʥʳʝ ʨʫʜʳ: ʧʠʨʠʪ, ʛʘʣʝʥʠʪ ʠ ʩʬʘʣʝʨʠʪ, ʩʦʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ ʠ ʮʠʥʢʘ 2-4%. 

ɹʨʝʢʯʠʝʚʠʜʥʳʝ ʠ ʚʢʨʘʧʣʝʥʥʳʝ ʨʫʜʳ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 36% ʦʪ ʦʙʲʝʤʘ ʚʩʝʭ 

ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʨʫʜ. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʨʫʜ ʪʦʥʢʦʟʸʨʥʠʩʪʘʷ ʠ ʩʢʨʳʪʦʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ. 

ʍʘʨʘʢʪʝʨʥʦ ʪʦʥʢʦʝ ʩʨʘʩʪʘʥʠʝ ʩʫʣʴʬʠʜʦʚ ʤʝʞʜʫ ʩʦʙʦʡ (ʨʠʩ. 19). 

ʈʫʜʦʚʤʝʱʘʶʱʠʝ ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʯʝʨʝʜʦʚʘʥʠʝʤ ʪʫʬʦʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ 

(ʪʫʬʦʧʝʩʯʘʥʠʢʠ, ʪʫʬʦʘʣʝʚʨʦʣʠʪʳ, ʪʫʬʬʠʪʳ, ʪʫʬʳ,  ʠʟʚʝʩʪʥʷʢʠ), ʠ ʢʨʫʧʥʳʝ (ʜʦ 200 ʤ ʧʦ 
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ʧʨʦʪʷʞʝʥʥʦʩʪʠ) ʣʠʥʟʦʦʙʨʘʟʥʳʝ ʪʝʣʘ ʘʥʜʝʟʠʪʦʚ, ʙʘʟʘʣʴʪʦʚ ʠ ʚʦʜʦʨʦʩʣʝʚʳʭ ʠʟʚʝʩʪʥʷʢʦʚ 

(ʨʠʩ. 20).  

ʅʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʟʚʠʪʘ ʟʦʥʘ ʦʢʠʩʣʝʥʠʷ, ʤʦʱʥʦʩʪʴʶ ʦʪ ʥʝʩʢʦʣʴʢʠʭ 

ʤʝʪʨʦʚ ʜʦ 20-30 ʤ, ʧʦ ʟʦʥʘʤ ʨʘʟʣʦʤʦʚ - ʜʦ 50-70 ʤ. ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʟʦʥʳ ʦʢʠʩʣʝʥʠʷ ʥʘ 

ʛʣʫʙʠʥʝ ʦʪ 5 ʜʦ 50 ʤ ʥʝʨʦʚʥʘʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ çʢʘʨʤʘʥʦʚè ʠ çʷʟʳʢʦʚè, ʨʝʟʢʠʤ ʧʝʨʝʭʦʜʦʤ 

ʦʪ ʦʢʠʩʣʝʥʥʳʭ ʨʫʜ ʢ ʧʝʨʚʠʯʥʳʤ. ɺ ʩʦʩʪʘʚʝ ʦʢʠʩʣʝʥʥʳʭ ʨʫʜ ʧʨʝʦʙʣʘʜʘʶʪ ʛʠʜʨʦʦʢʩʠʜʳ 

ʞʝʣʝʟʘ, ʤʠʥʝʨʘʣʳ ʩʚʠʥʮʘ ʠ ʮʠʥʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʣʶʤʙʦʷʨʦʟʠʪʦʤ, ʩʤʠʪʩʦʥʠʪʦʤ, 

ʮʝʨʫʩʩʠʪʦʤ, ʘʥʛʣʝʟʠʪʦʤ ʠ ʧʠʨʦʤʦʨʬʠʪʦʤ (ʨʠʩ. 21).  

ʂʨʦʤʝ ʦʪʤʝʯʝʥʥʳʭ ʪʠʧʦʚ ʨʫʜ, ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʫʩʪʘʥʦʚʣʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʞʠʣʳ, ʧʨʦʞʠʣʢʠ ʠ ʟʦʥʳ ʩʫʣʴʬʠʜʥʦ-ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʦʡ ʠ ʙʘʨʠʪ-ʩʫʣʴʬʠʜʥʦʡ 

ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʳʭ ʨʝʜʢʦ ʧʨʝʚʳʰʘʝʪ ʧʝʨʚʳʝ ʤʝʪʨʳ. 

ɺ ʥʠʭ, ʧʦʤʠʤʦ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʭʘʣʴʢʦʧʠʨʠʪ, ʙʣʝʢʣʘʷ ʨʫʜʘ, ʚ 

ʤʝʥʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʙʦʨʥʠʪ, ʩʘʤʦʨʦʜʥʦʝ ʟʦʣʦʪʦ ʠ ʩʝʨʝʙʨʦ, ʘ ʪʘʢʞʝ ʩʫʣʴʬʦʩʦʣʠ ʩʝʨʝʙʨʘ.  

ʆʢʦʣʦʨʫʜʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʥʦʩʷʱʠʝ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʡ ʭʘʨʘʢʪʝʨ, ʧʨʦʷʚʠʣʠʩʴ ʚ 

ʦʙʨʘʟʦʚʘʥʠʠ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ: ʢʚʘʨʮ-ʭʣʦʨʠʪʦʚʳʭ, ʛʠʜʨʦʩʣʶʜʠʩʪʦ-

ʭʣʦʨʠʪʦʚʳʭ, ʢʚʘʨʮ-ʢʘʨʙʦʥʘʪʥʳʭ, ʙʘʨʠʪ-ʢʘʣʴʮʠʪʦʚʳʭ, ʢʚʘʨʮ-ʧʠʨʠʪʦʚʳʭ, ʢʚʘʨʮ-ʩʬʘʣʝʨʠʪ-

ʛʘʣʝʥʠʪʦʚʳʭ, ʩʬʘʣʝʨʠʪ-ʛʘʣʝʥʠʪ-ʙʘʨʠʪʦʚʳʭ ʠ ʨʷʜʘ ʜʨʫʛʠʭ. 

 

 

ʈʠʩ.19. ʄʘʩʩʠʚʥʘʷ ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʘʷ ʨʫʜʘ (ʘ), ʙʨʝʢʯʠʝʚʘʷ ʨʫʜʘ (ʙ).  

ʆʙʨʘʟʮʳ ʠʟ ʢʦʣʣʝʢʮʠʠ ɼ.ʀ. ʎʘʨʝʚʘ. 
 

 
͋͊͊͘͡Έͭ· 
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ʈʠʩ. 20. ʉʣʦʠʩʪʘʷ ʪʫʬʦʪʝʨʨʠʛʝʥʥʘʷ ʪʦʣʱʘ (ʘ, ʙ); ʦʣʠʩʪʦʣʠʪʳ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʙʘʟʘʣʴʪʦʚ (ʚ, ʛ) 

 
 

 

ʈʠʩ. 21. ɿʦʥʘ ʦʢʠʩʣʝʥʠʷ ʚ ʩʪʝʥʢʝ ʢʘʨʴʝʨʘ ʆʟʸʨʥʦʛʦ ʤʝʩʪʦʦʨʞʜʝʥʠʷ 

 

ʉ ʢʦʣʯʝʜʘʥʥʳʤʠ ʠ ʢʦʣʯʝʜʘʥʥʦ-ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʠʤʠ ʨʫʜʘʤʠ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ 

ʦʪʤʝʯʘʝʪʩʷ ʪʝʩʥʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʠ ʛʝʥʝʪʠʯʝʩʢʘʷ ʩʚʷʟʴ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʠʟʤʝʥʝʥʥʳʭ 

ʧʦʨʦʜ ʢʚʘʨʮ-ʭʣʦʨʠʪ-ʩʝʨʠʮʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʟʦʥ ʞʝʣʝʟʠʩʪʦ-ʤʘʛʥʝʟʠʘʣʴʥʳʭ ʢʘʨʙʦʥʘʪʦʚ ʠ 

ʙʘʨʠʪʦʚʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. ɻʠʜʨʦʪʝʨʤʘʣʴʥʦ ʠʟʤʝʥʝʥʥʳʝ ʧʦʨʦʜʳ ʦʙʨʘʟʫʶʪ ʚʜʦʣʴ ʨʫʜʥʳʭ 

ʪʝʣ ʟʦʥʳ ʤʦʱʥʦʩʪʴʶ 3-50 ʤ. ɺʜʦʣʴ ʢʨʫʪʦʧʘʜʘʶʱʠʭ ʨʘʟʣʦʤʦʚ ʩʬʦʨʤʠʨʦʚʘʥʳ ʟʦʥʳ ʢʚʘʨʮ-

ʩʝʨʠʮʠʪʦʚʳʭ ʤʝʪʘʩʦʤʘʪʠʪʦʚ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʨʫʜʥʦʛʦ ʫʟʣʘ, ʩʫʜʷ ʧʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ 

ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʳʤ ʩʢʚʘʞʠʥʘʤ, ʦʨʫʜʝʥʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʛʣʫʙʠʥʫ 200 ï 300 ʤ 

ʦʪ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʛʣʫʙʞʝ ʝʛʦ ʥʝʪ ʠʣʠ ʦʥʦ ʠʤʝʝʪ ʥʝʧʨʦʤʳʰʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ. 

 ͊  ͋
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ɻʝʥʝʟʠʩ ʆʟʸʨʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʚʨʝʤʷ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʶʪʩʷ 

ʜʠʩʢʫʩʩʠʦʥʥʳʤʠ (ʎʘʨʝʚ, 1983; ʎʘʨʝʚ, ʌʠʨʩʦʚ, 1988; ɺʘʩʠʣʴʝʚ, 1977 ʠ ʜʨ.). ʉʫʱʝʩʪʚʫʝʪ 

ʨʷʜ ʪʦʯʝʢ ʟʨʝʥʠʷ ʥʘ ʛʝʥʝʟʠʩ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʶʪ ʜʚʝ:  ʚʫʣʢʘʥʦʛʝʥʥʦ-

ʦʩʘʜʦʯʥʦʝ ʠ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʨʫʜ.  

ʉʦʛʣʘʩʥʦ ʧʝʨʚʦʡ, ʚʳʜʝʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʫʜ: 

1) ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʘʷ ʩʝʜʠʤʝʥʪʘʮʠʷ ʠ ʦʪʣʦʞʝʥʠʡ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʩʚʠʥʮʦʚʦ-

ʮʠʥʢʦʚʳʭ ʢʦʣʯʝʜʘʥʥʳʭ ʨʫʜ; 

2) ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩʠʜʝʨʠʪʦʚ ʠ ʙʘʨʠʪ-

ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʦʨʫʜʝʥʝʥʠʷ; 

3) ʧʦʟʜʥʝʛʠʜʨʦʪʝʨʤʘʣʴʥʳʡ ʵʪʘʧ - ʦʙʨʘʟʦʚʘʥʠʝ ʤʘʣʦʤʦʱʥʳʭ ʢʚʘʨʮ-ʢʘʣʴʮʠʪʦʚʳʭ 

ʧʨʦʞʠʣʢʦʚ, ʩʝʢʫʱʠʭ ʚʩʝ ʙʦʣʝʝ ʨʘʥʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ; 

4) ʛʠʧʝʨʛʝʥʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʨʫʜ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʟʦʥʳ ʦʢʠʩʣʝʥʠʷ ʧʦ 

ʢʦʣʯʝʜʘʥʥʳʤ ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʠʤ, ʩʠʜʝʨʠʪʦʚʳʤ ʠ ʤʘʛʥʝʪʠʪʦʚʳʤ ʨʫʜʘʤ, ʢʦʨʘ 

ʚʳʚʝʪʨʠʚʘʥʠʷ.  

ɻʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʨʫʜ ʩʚʷʟʘʥʦ ʩ ʧʨʦʮʝʩʩʘʤʠ 

ʤʝʪʘʩʦʤʘʪʦʟʘ (ʎʘʨʝʚ, ʌʠʨʩʦʚ, 1983). ʇʦ ʜʘʥʥʳʤ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʆʟʸʨʥʠʥʩʢʠʡ 

ʨʫʜʥʳʡ ʫʟʝʣ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʫʥʠʢʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦ ʨʘʟʥʦʦʙʨʘʟʠʶ ʤʝʪʘʩʦʤʘʪʠʪʦʚ. ʇʦ 

ʪʝʤʧʝʨʘʪʫʨʘʤ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ʧʨʦʪʝʢʘʣ ʦʪ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ, ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʤʘʛʤʘʪʠʯʝʩʢʦʤʫ ʟʘʤʝʱʝʥʠʶ, ʜʦ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ, ʚʳʟʚʘʚʰʝʛʦ ʘʨʛʠʣʣʠʟʘʮʠʶ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʠ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʭ 

ʛʦʨʥʳʭ ʧʦʨʦʜ. ʇʦ ʚʝʱʝʩʪʚʝʥʥʦʤʫ ʩʦʩʪʘʚʫ ʦʩʥʦʚʥʦʡ ʬʦʨʤʦʡ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ʚ ʨʫʜʥʦʤ ʫʟʣʝ 

ʷʚʣʷʝʪʩʷ ʢʨʝʤʥʠʝʚʦ-ʱʝʣʦʯʥʦʡ. ʇʦʜʯʠʥʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʱʝʣʦʯʥʦ-ʘʣʶʤʦ-ʢʨʝʤʥʝʚʳʡ, 

ʞʝʣʝʟʦ-ʤʘʛʥʝʟʠʘʣʴʥʳʡ, ʠʟʚʝʩʪʢʦʚʳʡ, ʩʫʣʴʬʠʜʥʳʡ ʠ ʩʫʣʴʬʠʜʥʦ-ʦʢʠʩʥʳʡ ʤʝʪʘʩʦʤʘʪʦʟ. ʇʦ 

ʢʠʩʣʦʪʥʦ-ʦʩʥʦʚʥʳʤ ʩʚʦʡʩʪʚʘʤ ʬʠʣʴʪʨʫʶʱʠʭʩʷ ʨʘʩʪʚʦʨʦʚ ʛʣʘʚʥʦʡ ʬʦʨʤʦʡ 

ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʤʝʪʘʩʦʤʘʪʠʟʤ ʩʪʘʜʠʠ ʢʠʩʣʦʪʥʦʛʦ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʠ 

ʩʦʧʨʷʞʝʥʥʦʛʦ ʩ ʥʠʤ ʤʝʪʘʩʦʤʘʪʠʟʤʘ ʦʩʘʞʜʝʥʠʷ ʚʳʱʝʣʦʯʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʆʜʥʦʡ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʡ ʟʦʥʘʣʴʥʦʩʪʠ ʚ ʆʟʸʨʥʠʥʩʢʦʤ ʨʫʜʥʦʤ ʫʟʣʝ 

ʷʚʣʷʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʝʝ ʦʪ ʧʫʪʝʡ ʬʠʣʴʪʨʘʮʠʠ ʨʘʩʪʚʦʨʦʚ ʠ ʩʦʩʪʘʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʯʝʨʝʟ 

ʢʦʪʦʨʳʝ ʬʠʣʴʪʨʫʝʪʩʷ ʨʘʩʪʚʦʨ. ɻʣʘʚʥʳʤʠ ʧʫʪʷʤʠ ʬʠʣʴʪʨʘʮʠʠ ʨʘʩʪʚʦʨʦʚ ʷʚʠʣʠʩʴ ʨʘʟʣʦʤʳ, 

ʟʘʧʦʣʥʝʥʥʳʝ ʜʘʡʢʘʤʠ ʧʦʨʬʠʨʦʚʳʭ ʧʦʨʦʜ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʦʢʘʟʳʚʘʶʪ ʵʢʨʘʥʠʨʫʶʱʝʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʫʜʝʥʝʥʠʝ (ʎʘʨʝʚ, 2009). 

ʆ ʚʦʟʨʘʩʪʥʳʭ ʨʫʙʝʞʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʪʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʥʳʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ. ɹʦʣʴʰʠʥʩʪʚʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚʨʝʤʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʩʯʠʪʘʝʪʩʷ ʨʘʥʥʝʢʝʤʙʨʠʡʩʢʠʤ (ɺʘʩʠʣʴʝʚ, 1977; ɼʠʩʪʘʥʦʚ, 1972; ɻʦʨʜʠʝʥʢʦ, ʅʝʬʝʜʴʝʚ, 2014 

ʠ ʜʨ.). ʇʦ ʜʘʥʥʳʤ ɼ.ʀ. ʎʘʨʝʚʘ, ʚʨʝʤʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ï ʤʝʟʦʟʦʡʩʢʦʝ. ʇʦ 

ʤʥʝʥʠʶ ɺ.ʉ. ʇʣʘʪʦʚʘ ʩ ʩʦʘʚʪʦʨʘʤʠ (ʇʣʘʪʦʚ ʠ ʜʨ., 2013) ʨʫʜʥʳʝ ʦʙʲʝʢʪʳ ʆʟʸʨʥʠʥʩʢʦʛʦ 

ʨʫʜʥʦʛʦ ʫʟʣʘ ʧʦ ʛʝʥʝʪʠʯʝʩʢʦʤʫ ʪʠʧʫ ʦʪʥʦʩʷʪʩʷ ʢ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʤ ʧʦʩʪʤʘʛʤʘʪʠʯʝʩʢʠʤ 

ʧʣʫʪʦʥʦʛʝʥʥʳʤ ʠ ʩʢʘʨʥʦʚʳʤ, ʠ ʫʚʷʟʳʚʘʶʪʩʷ ʩ ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʤ ʤʘʛʤʘʪʠʟʤʦʤ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʙʠʯʫʨʩʢʠʤ ʛʘʙʙʨʦ-ʤʦʥʮʦʥʠʪ-ʛʨʘʥʠʪʦʚʳʤ ʢʦʤʧʣʝʢʩʦʤ, ʚʭʦʜʷʱʠʤ ʚ 

ʩʦʩʪʘʚ ɸʥʛʘʨʦ-ɺʠʪʠʤʩʢʦʛʦ ʙʘʪʦʣʠʪʘ (ʇʣʘʪʦʚ ʠ ʜʨ., 2013).  

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʆʟʸʨʥʠʥʩʢʠʡ ʨʫʜʥʳʡ ʫʟʝʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʫʧʥʫʶ 

ʩʪʨʫʢʪʫʨʫ çʪʠʧʘ ʥʝʩʦʛʣʘʩʠʷè, ʩʬʦʨʤʠʨʦʚʘʥʥʫʶ ʚ ʧʦʟʜʥʝʤ ʧʘʣʝʦʟʦʝ ʠ ʧʨʠʫʨʦʯʝʥʥʫʶ ʢ 

ʟʦʥʝ ʩʪʨʫʢʪʫʨʥʦ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʥʝʩʦʛʣʘʩʠʷ ʤʝʞʜʫ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʦʣʜʳʥʜʠʥʩʢʦʡ ʠ 

ʪʘʤʠʨʩʢʦʡ ʩʚʠʪ (ʇʣʘʪʦʚ ʠ ʜʨ., 2013). ʂ ʙʦʣʝʝ ʣʦʢʘʣʴʥʳʤ ʧʦʠʩʢʦʚʳʤ ʢʨʠʪʝʨʠʷʤ ʚ ʧʨʝʜʝʣʘʭ 
ʨʫʜʥʦʛʦ ʫʟʣʘ ʦʪʥʦʩʠʪʩʷ ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʦʨʫʜʝʥʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ 

ʨʘʟʨʳʚʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʠ ʨʘʟʚʠʪʳʤʠ ʚʜʦʣʴ ʥʠʭ ʦʢʦʣʦʨʫʜʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ 

ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ, ʘ ʪʘʢʞʝ ʣʠʪʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʦʨʫʜʝʥʝʥʠʷ, ʧʨʦʷʚʣʝʥʥʳʡ ʚ ʯʘʩʪʦʡ 

ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʨʫʜʥʳʭ ʪʝʣ ʢ ʛʦʨʠʟʦʥʪʘʤ ʠʟʚʝʩʪʥʷʢʦʚ ʠʣʠ ʢ ʠʭ ʢʦʥʪʘʢʪʘʤ ʩ ʩʠʣʠʢʘʪʥʳʤʠ 

ʧʦʨʦʜʘʤʠ. 

ʆʟʸʨʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʫʥʠʢʘʣʴʥʦ ʧʦ ʟʘʧʘʩʘʤ ʩʚʠʥʮʘ ʠ ʮʠʥʢʘ ʥʝ ʪʦʣʴʢʦ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ, ʥʦ ʠ ʚ ʄʠʨʝ. ɺ ʘʚʪʦʨʩʢʦʤ ʚʘʨʠʘʥʪʝ (ʊʘʨʘʩʦʚʘ, 1969ʬ) ʥʘ 
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ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʧʦʜʩʯʠʪʘʥʳ ʟʘʧʘʩʳ ʞʝʣʝʟʥʳʭ ʨʫʜ ʢʘʪʝʛʦʨʠʠ ʉ2 ʧʦ ʧʷʪʠ ʩʠʜʝʨʠʪʦʚʳʤ ʪʝʣʘʤ ʚ 

ʢʦʥʪʫʨʝ ʧʨʦʝʢʪʥʦʛʦ ʢʘʨʴʝʨʘ ʦʪʨʘʙʦʪʢʠ ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʠʭ ʨʫʜ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʶʪ 29,1 ʤʣʥ 

ʪ ʨʫʜʳ.  

 
ʊʘʙʣʠʮʘ 1.  

ɿʘʧʘʩʳ ʨʫʜ ʆʟʸʨʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2015 ʛ. 

ʂʘʪʝʛʦʨʠʷ 

ʟʘʧʘʩʦʚ 

ʈʫʜʘ ʉʦʜʝʨʞʘʥʠʝ ʂʦʤʧʦʥʝʥʪ 

 Zn Pb Sʧʠʨ Ag Cd Zn Pb Sʧʠʨ Ag Cd 

ʪʳʩ. ʪ % % % ʛ/ʪ % ʪʳʩ. ʪ ʪʳʩ. ʪ ʪʳʩ. ʪ ʪʦʥʥ ʪʦʥʥ 

ɺ 19377 7.94 1.53 19.97   1538.5 298.1 3871   
ʉ1 105894 5.83 1.10 20.50   6180.2 1166.1 21716   

ɺ+ʉ1 125289 6.16 1.17 20.42 35.0  0.016  7719.5 1464.2 25587 4384.1 19969 

ʉ2 9787 5.63 1.02 16.93 29.4 0.014 550.9 99.5 1657 287.3 1347 

ɺ+ʉ1+ʉ2 135076 6.12 1.16 20.17 34.6 0.016 8270.4 1563.7 27244 4671.4 21316 

ʉ1 ʟ/ʙ 8861 2.35 0.38 17.05 0 0 208.2 33.8 1511 0 0 

 

ɺ ʊʕʆ ʧʝʨʝʦʮʝʥʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʎʅʀɻʈʀ ʚ 2001 ʛʦʜʫ, 

ʧʨʝʜʫʩʤʦʪʨʝʥ ʦʪʢʨʳʪʳʡ ʩʧʦʩʦʙ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʢʘʨʴʝʨʦʤ ʩ ʛʦʜʦʚʦʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 6 ʤʣʥ.ʪ ʨʫʜʳ, ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʥʪʛʝʥʦʨʘʜʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʦʙʦʛʘʱʝʥʠʷ ʥʘ 

ʩʪʘʜʠʠ ʨʫʜʦʧʦʜʛʦʪʦʚʢʠ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʩʦʟʜʘʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʟʘʢʦʥʯʝʥʥʳʤ ʮʠʢʣʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʬʠʥʠʨʦʚʘʥʥʦʛʦ ʩʚʠʥʮʘ, ʯʫʰʢʦʚʦʛʦ ʮʠʥʢʘ, ʩʝʨʝʙʨʘ, ʢʘʜʤʠʷ, ʩʝʨʥʦʡ 

ʢʠʩʣʦʪʳ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʘʷ.  

ʃʠʮʝʥʟʠʷ ʥʘ ʧʨʘʚʦ ʧʦʣʴʟʦʚʘʥʠʷ ʥʝʜʨʘʤʠ ʆʟʸʨʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩ ʮʝʣʴʶ ʜʦʙʳʯʠ 

ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʠʭ ʨʫʜ ʙʳʣʘ ʚʳʜʘʥʘ ʚ 2004 ʛ. ʆʆʆ çʊʝʭʧʨʦʤʠʥʚʝʩʪè ʢʘʢ ʧʦʙʝʜʠʪʝʣʶ 

ʘʫʢʮʠʦʥʘ, ʩʦʩʪʦʷʚʰʝʛʦʩʷ 26 ʬʝʚʨʘʣʷ 2004ʛ. ʚ ʛ.ʋʣʘʥ-ʋʜʵ. ʆʙʱʝʩʪʚʦ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ çʊʝʭʧʨʦʤʠʥʚʝʩʪè ï ʜʦʯʝʨʥʝʝ ʧʨʝʜʧʨʠʷʪʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦ-ʬʠʥʘʥʩʦʚʦʡ 

ʢʦʤʧʘʥʠʠ çʄʝʪʨʦʧʦʣʴè (ʛ. ʄʦʩʢʚʘ). ʃʠʮʝʥʟʠʷ ʋɼʕ 12568 ʊʕ ʚʳʜʘʥʘ ʄʠʥʠʩʪʝʨʩʪʚʦʤ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʈʌ ʚ 2004ʛ. ʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ 3 ʘʚʛʫʩʪʘ 2004 ʛ. ʟʘ ˉ 3494. ʉʨʦʢ 

ʦʢʦʥʯʘʥʠʷ ʜʝʡʩʪʚʠʷ ʣʠʮʝʥʟʠʠ 15 ʠʶʥʷ 2024 ʛ. ɺʝʜʫʪʩʷ ʧʨʦʝʢʪʥʳʝ ʨʘʙʦʪʳ.  

ʇʨʦʝʢʪ ʦʩʚʦʝʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʆɸʆ çʉʠʙʠʨʩʢʠʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʮʚʝʪʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠè (ʛ. ʂʨʘʩʥʦʷʨʩʢ), ʥʘʭʦʜʠʪʩʷ ʥʘ ɻʣʘʚʥʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʩʧʝʨʪʠʟʝ ʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʝ. ʅʘ ʢʘʨʴʝʨʝ 

ʚʝʜʫʪʩʷ ʚʩʢʨʳʰʥʳʝ ʨʘʙʦʪʳ. ʇʝʨʚʘʷ ʦʯʝʨʝʜʴ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʛʦ ʧʨʝʜʧʨʠʷʪʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʦʜʠʥ ʤʠʣʣʠʦʥ ʪʦʥʥ ʨʫʜʳ ʚ ʛʦʜ ʚʚʝʜʝʥʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ 2011 ʛ., 

ʥʘʯʘʪʘ ʦʪʩʳʧʢʘ ʛʨʫʥʪʘ ʧʦʜ ʦʩʥʦʚʘʥʠʝ ʘʚʪʦʜʦʨʦʛ ʦʙʱʝʡ ʧʨʦʪʷʞʸʥʥʦʩʪʴʶ 3.3 ʢʠʣʦʤʝʪʨʘ 

ʜʣʷ ʜʦʩʪʫʧʘ ʥʘ ʙʫʜʫʱʠʝ ʧʣʦʱʘʜʢʠ ɻʆʂʘ. ʀʜʝʪ ʜʦʙʳʯʘ ʨʫʜʳ ʠʟ ʧʷʪʠ ʩʘʤʳʭ ʭʘʨʘʢʪʝʨʥʳʭ 

ʨʫʜʥʳʭ ʪʝʣ ʆʟʸʨʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʫʜʳ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʨʘʙʦʪʳ ʦʧʳʪʥʦ-

ʧʨʦʤʳʰʣʝʥʥʦʡ ʫʩʪʘʥʦʚʢʠ - ʝʸ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʫʯʘʩʪʢʝ ʧʣʦʱʘʜʴʶ 3.2 

ʛʝʢʪʘʨʘ. ʈʘʟʨʘʙʦʪʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ (ʨʠʩ. 22).  

ʇʨʦʝʢʪʦʤ ʚʳʙʨʘʥʘ ʩʪʘʥʜʘʨʪʥʘʷ ʩʭʝʤʘ ʨʫʜʦʧʦʜʛʦʪʦʚʢʠ, ʚʢʣʶʯʘʶʱʘʷ 

ʜʚʫʭʩʪʘʜʠʘʣʴʥʦʝ ʜʨʦʙʣʝʥʠʝ ʠ ʪʨʝʭʩʪʘʜʠʘʣʴʥʦʝ ʰʘʨʦʚʦʝ ʠʟʤʝʣʴʯʝʥʠʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʤʝʣʢʦʟʸʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ ʨʫʜ ʠ ʚʟʘʠʤʥʳʤʠ ʧʨʦʨʘʩʪʘʥʠʷʤʠ ʨʫʜʥʳʭ ʠ ʙʝʟʨʫʜʥʳʭ 

ʤʠʥʝʨʘʣʦʚ. ʆʙʦʛʘʱʝʥʠʝ ʚʢʣʶʯʘʝʪ ʧʝʨʝʜʝʣ ʩʚʠʥʮʦʚʦʡ ʬʣʦʪʘʮʠʠ, ʧʝʨʝʜʝʣ ʮʠʥʢʦʚʦ-

ʧʠʨʠʪʥʦʡ ʬʣʦʪʘʮʠʠ, ʧʝʨʝʜʝʣ ʮʠʥʢʦʚʦʡ ʬʣʦʪʘʮʠʠ. ʆʙʦʛʘʱʝʥʠʝ ʟʘʪʨʫʜʥʷʝʪʩʷ ʢʘʢ ʤʝʣʢʠʤʠ 

ʨʘʟʤʝʨʘʤʠ ʟʝʨʝʥ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ, ʪʘʢ ʠ ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ 

ʩʨʝʜʠ ʥʝ ʨʫʜʥʳʭ ʤʠʥʝʨʘʣʦʚ ʢʘʨʙʦʥʘʪʦʚ.  
 



27 

 

 

ʈʠʩ. 22. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʘʨʴʝʨʘ, ʦʪʚʘʣʦʚ ʠ ʭʨʘʥʠʣʠʱʘ ʙʝʜʥʦʡ ʨʫʜʳ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ 

ʆʟʸʨʥʦʝ. 

 



 

ɽʈʄɸʂʆɺʉʂʆɽ ʌʊʆʈ-ɹɽʈʀʃʃʀɽɺʆɽ ʄɽʉʊʆʈʆɾɼɽʅʀɽ 

ɽʨʤʘʢʦʚʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʙʝʨʠʣʣʠʷ ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ 

ʢʘʯʝʩʪʚʫ ʨʫʜ, ʧʦ ʙʦʛʘʪʩʪʚʫ ʠ ʨʘʟʥʦʦʙʨʘʟʠʶ ʤʠʥʝʨʘʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʡ (ʪʘʙʣ. 2) ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʠʥʪʝʨʝʩʥʝʡʰʠʡ ʫʥʠʢʘʣʴʥʳʡ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʦʙʲʝʢʪ ʤʠʨʦʚʦʛʦ ʤʘʩʰʪʘʙʘ.  

ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ɿʘʧʘʜʥʦʤ ɿʘʙʘʡʢʘʣʴʝ, ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʨʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʚ 160 ʢʤ ʢ ʚʦʩʪʦʢ-ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ʛ. ʋʣʘʥ-ʋʜʵ ʠ ʚ 5 ʢʤ ʦʪ ʧʦʩʝʣʢʘ 

ʅʦʚʦʢʠʞʠʥʛʠʥʩʢ. ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʙʝʨʪʨʘʥʜʠʪ-ʬʝʥʘʢʠʪʦʚʦʡ ʨʫʜʥʦʡ ʬʦʨʤʘʮʠʠ 

(ʛʝʦʣʦʛʦ-ʧʨʦʤʳʰʣʝʥʥʳʡ ʪʠʧ ï ʙʝʨʪʨʘʥʜʠʪ-ʬʝʥʘʢʠʪ-ʬʣʶʦʨʠʪʦʚʳʭ ʤʝʪʘʩʦʤʘʪʠʪʦʚ), ʢ 

ʬʣʶʦʨʠʪ-ʙʝʨʪʨʘʥʜʠʪ-ʬʝʥʘʢʠʪʦʚʦʤʫ ʤʠʥʝʨʘʣʴʥʦʤʫ ʪʠʧʫ (ʂʫʧʨʠʷʥʦʚʘ ʠ ʜʨ., 2011). ʆʥʦ ʙʳʣʦ 

ʦʪʢʨʳʪʦ ʚ 1964 ʛ. ɻ. ɸ. ɽʨʤʘʢʦʚʳʤ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʤʘʩʰʪʘʙʘ 

1:200000. ɽʨʤʘʢʦʚʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʦʪʨʘʙʘʪʳʚʘʣʦʩʴ ʩ 1975 ʧʦ 1989 ʛ., ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʦʥʦ ʚʩʢʨʳʪʦ ʢʘʨʴʝʨʦʤ (ʨʠʩ. 23), ʢʦʪʦʨʳʡ ʯʘʩʪʠʯʥʦ ʟʘʪʦʧʣʝʥ (ʨʠʩ. 24) ʢʨʦʤʝ ʵʪʦʛʦ 

ʩʦʭʨʘʥʠʣʠʩʴ ʚʝʩʴʤʘ ʠʥʪʝʨʝʩʥʳʝ ʚ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʨʫʜʥʳʝ ʦʪʚʘʣʳ.  

 

ʈʠʩ. 23. ɽʨʤʘʢʦʚʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ: ʢʦʩʤʦʩʥʠʤʦʢ ʢʘʨʴʝʨʘ. 
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ʈʠʩ. 24. ɽʨʤʘʢʦʚʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ: ʦʟʝʨʦ ʥʘ ʜʥʝ ʢʘʨʴʝʨʘ. 

ʊʘʙʣʠʮʘ 2.  

ʄʠʥʝʨʘʣʳ ʙʝʨʠʣʣʠʷ, ʠʟʚʝʩʪʥʳʝ ʥʘ ɽʨʤʘʢʦʚʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ. 

ʌʝʥʘʢʠʪ  Phen  Be2 [SiO4]  

ɹʝʨʪʨʘʥʜʠʪ  Bert  Be4[Si2O7](OH)2  

ʕʚʜʠʜʠʤʠʪ  Eudd  Na[BeSi3O7](OH)  

ʄʝʣʠʥʦʬʘʥ  Mlph  Ca(Na,Ca)BeSi2O6F  

ʃʝʡʢʦʬʘʥ  Leuc  CaNaBeSi2O6F  

ʄʠʣʘʨʠʪ  Milr  KCa2(Al,Be)3[Si12O30].0.5H2O  

ɹʘʚʝʥʠʪ  Bavn  Ca4(BeOH)2+xAl2-xSi9O26-x  

ɻʝʣʴʚʠʥ  Helv  Mn4[BeSiO4]3S  
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ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

 

ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠ̫, ʩʦʩʪʘʚ ʨʫʜ ʠ ʠʭ ʛʝʥʝʟʠʩ ʠʟʫʯʘʣʠʩɹ ʤʥʦʛʠʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʤ̫ʠ. ʅʘʠʙʦʣʝʝ ʧʦʣʥrʝ ʩʚʝʜʝʥʠ̫ ʦ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥr  ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥrʭ ʦʪʯʝʪʘʭ ʠ ʚ ʧʫʙʣʠʢʘʮʠ̫ʭ ɸ.ʀ. ɻʠʥʟʙʫʨʛʘ ʠ ʜʨ. (1965,1969, 1975, 1979), 

ɺ.ʀ. ɻʘʣɹʯʝʥʢʦ ʠ ʜʨ. (1968), ʗ.ɸ. ʂʦʩʘʣʩʘ ʠ ʜʨ. (1978), ʅ.ʇ. ɿʘʙʦʣʦʪʥʦʡ (1974), ʄ.ʀ. 

ʅʦʚʠʢʦʚʦʡ ʠ ʜʨ. (1975, 1994). ɺ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʨʘʙʦʪʘʭ ʜʝʪʘʣɹ ʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥr : 

ʧʦʩʣʝʜʦʚʘʪʝʣɹʥʦʩʪɹ  ʦʙʨʘʟʦʚʘʥʠ̫ ʠʥʪʨʫʟʠʚʥrʭ ʧʦʨʦʜ ʨʫʜʥʦʛʦ ʧʦʣʷ (ʈʝʡʬ, ʀh ʢʦʚ, 1999; 

ʃr ʭʠʥ ʠ ʜʨ., 2001; 2015); ʫʩʣʦʚʠ̫ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠ ʜʝʛʘʟʘʮʠʠ ʪhʦʢʘ ʛɻʠʨʠʥʦʚrʭ ʛʨʘʥʠʪʦʚ 

ʠ ʩʦʩʪʘʚ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʬʣʁʠʜʦʚ (ʈʝʡʬ ʠ ʜʨ., 2003, 2005; ʈʝʡʬ 2008; Reyf, 2004); 

ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠ̫ ʧʨʦʞʠʣʢʦʚrʭ ɺʝ ʨʫʜ ʠ ʤʝʪʘʣʣʦʥʦʩʥʦʩʪɹ ʨʫʜʦʦʙʨʘʟʫʁ ʠɦʭ ʨʘʩʪʚʦʨʦʚ 

(ʉʪʝʣɹʤʘʯʦʥʦʢ ʠ ʜʨ., 2001; ɼʘʤʜʠʥʦʚʘ, ʈʝʡʬ 2004, 2005, 2008, ɼʘʤʜʠʥʦʚʘ ʠ ʜʨ., 2018). 
 

 
 

ʈʠʩ. 25. ʉʭʝʤʘ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ɽʨʤʘʢʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʧʦ ʤʘʪʝʨʠʘʣʘʤ ɺ.ʀ. 

ɻʘʣʴʯʝʥʢʦ, ɺ.ʇ. ʐʘʙʘʥʦʚʘ). 
1 ï ʢʦʥʛʣʦʤʝʨʘʪʳ, ʛʨʘʚʝʣʠʪʳ, ʧʝʩʯʘʥʠʢʠ; 2 ï ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʝ ʧʝʩʯʘʥʠʢʠ ʩ ʧʨʦʩʣʦʷʤʠ ʠʟʚʝʩʪʥʷʢʦʚ ʠ 

ʩʣʘʥʮʝʚ; 3 ï ʜʦʣʦʤʠʪʳ; 4 ï ʜʘʡʢʠ ʩʠʝʥʠʪ-ʧʦʨʬʠʨʦʚ; 5 ï ʜʘʡʢʠ ʜʠʦʨʠʪʦʚʳʭ ʧʦʨʬʠʨʠʪʦʚ; 6 ï ʣʝʡʢʦʢʨʘʪʦʚʳʝ 

ʩʫʙʱʝʣʦʯʥʳʝ ʛʨʘʥʠʪʳ (ʤʘʩʩʠʚ çʐʪʦʢè); 7 ï ʛʨʘʥʠʪʳ, ʛʨʘʥʦʜʠʦʨʠʪʳ; 8 ï ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʩʣʘʥʮʳ; 9 ï ʛʘʙʙʨʦ, 

ʛʘʙʙʨʦ-ʜʠʦʨʠʪʳ; 10 ï ʩʠʝʥʠʪʳ; 11 ï ʩʢʘʨʥʳ; 12 ï ʨʫʜʥʳʝ ʟʦʥʳ ʠ ʠʭ ʥʦʤʝʨʘ; 13 ï ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ. 

ɽʨʤʘʢʦʚʩʢʦʝ F-Be ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʥʘʭʦʜʠʪʩ̫  ʚ ɿʘʧʘʜʥʦʤ ɿʘʙʘʡʢʘʣɹʝ, ʚ ʧʨʝʜʝʣʘʭ 

ʋʜʠʥʦ-ɺʠʪʠʤʩʢʦʡ ʟʦʥʳ ɹʘʨʛʫʟʠʥʦ-ɺʠʪʠʤʩʢʦʛʦ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ (ɻʫʩʝʚ ʠ ʜʨ., 1995; 
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ʗʨʤʦʣʶʢ ʠ ʜʨ., 2000), ʷʚʣʷʶʱʝʛʦʩʷ ʩʦʩʪʘʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʪʨʫʢʪʫʨʳ ʢʘʣʝʜʦʥʩʢʦʛʦ 

ʩʢʣʘʜʯʘʪʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ. ʋʜʠʥʦ-ɺʠʪʠʤʩʢʘʷ ʟʦʥʘ ʦʪʚʝʯʘʝʪ ʢʨʘʝʚʦʡ 

ʯʘʩʪʠ ʤʠʢʨʦʢʦʥʪʠʥʝʥʪʘ, ʛʨʘʥʠʯʘʱʝʡ ʩʦ ʩʪʨʫʢʪʫʨʘʤʠ ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʦʛʦ ʧʦʷʩʘ, ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʬʘʥʝʨʦʟʦʷ ʦʥʘ ʥʝʦʜʥʦʢʨʘʪʥʦ ʚʦʚʣʝʢʘʣʘʩʴ ʚ ʧʨʦʮʝʩʩʳ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ 

ʧʝʨʝʨʘʙʦʪʢʠ. ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʟʦʥʳ ʚ ʦʩʥʦʚʥʦʤ ʦʧʨʝʜʝʣʷʶʪ ʢʦʤʧʣʝʢʩʳ ʚ ʨʘʟʥʦʡ 

ʩʪʝʧʝʥʠ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʭ ʧʦʨʦʜ ʠ ʤʘʩʩʠʚʳ ʛʨʘʥʠʪʦʠʜʦʚ. ɻʣʫʙʦʢʦ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʝ 

ʧʦʨʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʥʝʡʩʘʤʠ ʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤʠ ʩʣʘʥʮʘʤʠ, ʫʩʣʦʚʥʦ ʦʪʥʦʩʠʚʰʠʤʠʩʷ ʢ 

ʤʘʣʭʘʥʩʢʦʡ ʩʝʨʠʠ ʩʨʝʜʥʝʛʦ ʧʨʦʪʝʨʦʟʦʷ. ʕʪʘ ʩʝʨʠʷ ʧʨʦʨʚʘʥʘ ʛʥʝʡʩʦʚʠʜʥʳʤʠ ʛʨʘʥʠʪʘʤʠ ʠ 

ʛʥʝʡʩʦʛʨʘʥʠʪʘʤʠ ʟʘʛʘʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʪʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ. ʄʝʥʝʝ 

ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʳʤʠ ʪʦʣʱʘʤʠ, ʚ 

ʩʦʩʪʘʚʝ ʢʦʪʦʨʳʭ ʫʯʘʩʪʚʫʶʪ ʤʨʘʤʦʨʳ, ʩʣʘʥʮʳ, ʧʝʩʯʘʥʠʢʠ, ʢʚʘʨʮʠʪʳ. ʆʥʠ ʦʪʥʦʩʷʪʩʷ ʢ 

ʪʳʧʠʥʩʢʦʡ ʩʚʠʪʝ ʠ ʜʘʪʠʨʫʶʪʩʷ ʧʦʟʜʥʠʤ ʨʠʬʝʝʤ-ʢʝʤʙʨʠʝʤ. ʄʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ 

ʧʨʦʨʚʘʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʛʨʘʥʠʪʦʠʜʘʤʠ, ʫʩʣʦʚʥʦ ʦʪʥʦʩʠʤʳʤʠ ʢ ʨʷʜʫ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ï ʜʞʠʜʠʥʩʢʦʤʫ, ʙʘʨʛʫʟʠʥʩʢʦʤʫ, ʚʠʪʠʤʢʘʥʩʢʦʤʫ, ʟʘʟʠʥʩʢʦʤʫ ʠ ʜʨʫʛʠʤ. ʅʘʠʙʦʣʝʝ 

ʧʦʟʜʥʠʤʠ ʚ ʨʷʜʫ ʛʨʘʥʠʪʦʠʜʦʚ ʵʪʦʡ ʯʘʩʪʠ ɿʘʙʘʡʢʘʣʴʷ ʷʚʣʷʶʪʩʷ ʱʝʣʦʯʥʳʝ ʛʨʘʥʠʪʳ ʠ ʩʠʝʥʠʪʳ 

ʤʘʣʦʢʫʥʘʣʝʡʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʚʦʟʨʘʩʪ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʝʥ Rb-Sr ʤʝʪʦʜʦʤ ʚ 233Ñ5 ʤʣʥ. ʣʝʪ 

(ʐʝʨʛʠʥʘ ʠ ʜʨ., 1979). ʀʭ ʚʦʟʨʘʩʪʥʳʤ ʠ ʚʝʱʝʩʪʚʝʥʥʳʤ ʘʥʘʣʦʛʦʤ ʩʨʝʜʠ ʢʠʩʣʳʭ ʧʦʨʦʜ ʨʘʡʦʥʘ 

ʷʚʣʷʶʪʩʷ ʚʫʣʢʘʥʠʪʳ ʮʘʛʘʥ-ʭʫʥʪʝʡʩʢʦʡ ʙʠʤʦʜʘʣʴʥʦʡ ʙʘʟʘʣʴʪ-ʢʦʤʝʥʜʠʪʦʚʦʡ ʩʚʠʪʳ. ʉʘʤʳʝ 

ʤʦʣʦʜʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʡʦʥʘ ï ʵʪʦ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʪʦʣʱʠ, 

ʚʳʧʦʣʥʷʶʱʠʝ ʧʦʟʜʥʝʤʝʟʦʟʦʡʩʢʠʝ-ʢʘʡʥʦʟʦʡʩʢʠʝ ʚʧʘʜʠʥʳ. 

 
ʈʠʩ. 26. ɻʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ɽʨʤʘʢʦʚʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

 

ɽʨʤʘʢʦʚʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʣʦʢʘʣʠʟʦʚʘʥʦ ʚ ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʭ ʢʘʨʙʦʥʘʪʥʦ-

ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʫʩʣʦʚʥʦ ʨʠʬʝʡ-ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ (ʨʠʩ. 25, 26), ʩʣʘʛʘʶʱʠʭ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʦʡ (10ï12 ʢʤ
2
) ʧʨʦʚʝʩ ʢʨʦʚʣʠ ʚ ʧʦʣʝ ʧʨʝʦʙʣʘʜʘʶʱʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 


