
ʄʀʅʀʉʊɽʈʉʊɺʆ ʇʈʀʈʆɼʅʓʍ ʈɽʉʋʈʉʆɺ ʀ ʕʂʆʃʆɻʀʀ ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 

ʌɽɼɽʈɸʃʔʅʆɽ ɸɻɽʅʊʉʊɺʆ ʇʆ ʅɽɼʈʆʇʆʃʔɿʆɺɸʅʀʖ  

ʌɽɼɽʈɸʃʔʅʆɽ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɽ ʋʅʀʊɸʈʅʆɽ ʇʈɽɼʇʈʀʗʊʀɽ çɺʉɽʈʆʉʉʀʁʉʂʀʁ ʅɸʋʏʅʆ-

ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʁ ɻɽʆʃʆɻʀʏɽʉʂʀʁ ʀʅʉʊʀʊʋʊ ʠʤ. ɸ. ʇ. ʂɸʈʇʀʅʉʂʆɻʆè 

(ʌɻʋʇ çɺʉɽɻɽʀè) 

ʌɽɼɽʈɸʃʔʅʆɽ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɽ ʋʅʀʊɸʈʅʆɽ ʇʈɽɼʇʈʀʗʊʀɽ  

çʉʀɹʀʈʉʂʀʁ ʅɸʋʏʅʆ-ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʁ ʀʅʉʊʀʊʋʊ ɻɽʆʃʆɻʀʀ, ɻɽʆʌʀɿʀʂʀ  

ʀ ʄʀʅɽʈɸʃʔʅʆɻʆ ʉʓʈʔʗè (ʉʅʀʀɻɻʀʄʉ) 

ɻʆʉʋɼɸʈʉʊɺɽʅʅɸʗ  

ɻɽʆʃʆɻʀʏɽʉʂɸʗ ʂɸʈʊɸ  

ʈʆʉʉʀʁʉʂʆʁ ʌɽɼɽʈɸʎʀʀ 

ʄʘʩʰʪʘʙ 1
 
:
 
1 000 000 (ʪʨʝʪʴʝ ʧʦʢʦʣʝʥʠʝ) 

ʉʝʨʠʷ ɸʣʪʘʝ-ʉʘʷʥʩʢʘʷ  

ʃʠʩʪ N-44 ï ʅʦʚʦʩʠʙʠʨʩʢ 

ʆɹʒʗʉʅʀʊɽʃʔʅɸʗ ɿɸʇʀʉʂɸ 
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ʋɼʂ 55(571.14)(084.3)(0.08) 

 
ɹʘʙʠʥ ɻ. ɸ., ʏʝʨʥʳʭ ɸ. ʀ., ɻʦʣʦʚʠʥʘ ɸ. ɻ., ɾʠʛʘʣʦʚ ʉ. ɺ. ʠ ʜʨ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʄʘʩʰʪʘʙ 1
 
:
 
1 000 000 (ʪʨʝʪʴʝ ʧʦʢʦ-

ʣʝʥʠʝ). ʉʝʨʠʷ ɸʣʪʘʝ-ʉʘʷʥʩʢʘʷ. ʃʠʩʪ N-44 ï ʅʦʚʦʩʠʙʠʨʩʢ. ʆʙʲʷʩʥʠʪʝʣʴʥʘʷ ʟʘ-
ʧʠʩʢʘ. ï ʉʇʙ.: ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʬʘʙʨʠʢʘ ɺʉɽɻɽʀ. ï 392 ʩ. + 4 ʚʢʣ. 

 
ɺ ʦʙʲʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʝ ʦʙʦʙʱʝʥʳ ʥʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦ ʩʪʨʘʪʠʛʨʘʬʠʠ, ʤʘʛʤʘ-

ʪʠʟʤʫ, ʪʝʢʪʦʥʠʢʝ, ʛʝʦʤʦʨʬʦʣʦʛʠʠ, ʠʩʪʦʨʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʧʦʣʝʟʥʳʤ ʠʩ-
ʢʦʧʘʝʤʳʤ ʣʠʩʪʘ N-44, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʖʞʥʦʡ ʉʠʙʠʨʠ ʥʘ ʩʪʳʢʝ ɿʘʧʘʜʥʦ-ʉʠ-
ʙʠʨʩʢʦʡ ʤʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʦʡ ʛʝʦʩʠʥʝʢʣʠʟʳ, ʢʘʣʝʜʦʥʠʜ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʠ ʛʝʨ-
ʮʠʥʠʜ ʆʙʴ-ɿʘʡʩʘʥʩʢʦʡ ʩʢʣʘʜʯʘʪʳʭ ʦʙʣʘʩʪʝʡ. ɿʘʧʠʩʢʘ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 
ʢʦʤʧʣʝʢʪʘ ɻʦʩʛʝʦʣʢʘʨʪʳ ʣʠʩʪʘ N-44 (ʪʨʝʪʴʝ ʧʦʢʦʣʝʥʠʝ), ʚʢʣʶʯʘʶʱʝʛʦ, ʢʨʦʤʝ ʪʦʛʦ, 
ʢʘʨʪʳ ʜʦʯʝʪʚʝʨʪʠʯʥʳʭ, ʯʝʪʚʝʨʪʠʯʥʳʭ ʠ ʜʦʶʨʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝ-
ʤʳʭ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʟʤʝʱʝʥʠʷ ʠ ʧʨʦʛʥʦʟʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʤʘʩʰʪʘʙʘ 
1

 
:
 
1 000 000. ɽʜʠʥʘʷ ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʥʘ ʚʭʦʜʷʱʝʤ ʚ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʪʘ ʢʦʤʧʘʢʪ-

ʜʠʩʢʝ ʩʦʜʝʨʞʠʪ ʮʠʬʨʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʢʘʨʪ ʠ ʩʭʝʤ, ʩʦʧʨʦʚʦʞʜʘʶʱʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʩ 
ʢʘʨʪʦʡ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʦʙʲʷʩʥʠʪʝʣʴʥʫʶ ʟʘʧʠʩʢʫ ʩ ʪʝʢʩʪʦʚʳʤʠ ʧʨʠʣʦʞʝʥʠ-
ʷʤʠ ʠ ʠʣʣʶʩʪʨʘʮʠʷʤʠ ʚ ʮʠʬʨʦʚʳʭ ʬʦʨʤʘʪʘʭ. ʄʘʪʝʨʠʘʣʳ ʢʦʤʧʣʝʢʪʘ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ 
ʦʪʨʘʞʘʶʪ ʩʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʠʟʫʯʝʥʥʦʩʪʠ ʨʝʛʠʦʥʘ, ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʰʠʨʦʢʠʡ ʢʨʫʛ 
ʩʧʝʮʠʘʣʠʩʪʦʚ, ʠʥʪʝʨʝʩʫʶʱʠʭʩʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʣʦʛʠʝʡ, ʪʝʢʪʦʥʠʢʦʡ ʠ ʧʦʣʝʟʥʳʤʠ 
ʠʩʢʦʧʘʝʤʳʤʠ ʉʠʙʠʨʠ. 
ʊʘʙʣ. 6, ʠʣ. 45, ʩʧʠʩʦʢ ʣʠʪ. 332 ʥʘʟʚ., ʧʨʠʣ. 10. 

 

ɸʚʪʦʨʳ 

ɻ. ɸ. ɹʘʙʠʥ (ʦʪʚ. ʠʩʧ.), ɸ. ʀ. ʏʝʨʥʳʭ, ɸ. ɻ. ɻʦʣʦʚʠʥʘ, ʉ. ɺ. ɾʠʛʘʣʦʚ, 
ʉ. ʉ. ɼʦʣʛʫʰʠʥ, ɽ. ɺ. ɺʝʪʨʦʚ, ʊ. ɺ. ʂʦʨʘʙʣʝʚʘ, ʅ. ɸ. ɹʦʜʠʥʘ, ʅ. ɸ. ʉʚʝʪʣʦʚʘ, 

ɻ. ʉ. ʌʝʜʦʩʝʝʚ, ɸ. ʇ. ʍʠʣʴʢʦ, ɺ. ɸ. ɽʧʠʬʘʥʦʚ, ʖ. ʀ. ʃʦʩʢʫʪʦʚ, ʀ. ʖ. ʃʦʩʢʫʪʦʚ, 

ʄ. ɺ. ʄʠʭʘʨʝʚʠʯ, ɽ. ɸ. ʇʠʭʫʪʠʥ 
 

ʅʘʫʯʥʳʡ ʨʝʜʘʢʪʦʨ ɺ. ʉ. ɺʦʣʢʦʚʘ 
 

ʈʝʮʝʥʟʝʥʪ rʆ. ɺ. ʄʫʨʟʠʥ, ɹ. ɸ. ʊʨʠʬʦʥʦʚ, ɺ. ʂ. ʐʢʘʪʦʚʘ 

 
ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʢ ʧʝʯʘʪʠ 

ʅʈʉ ʈʦʩʥʝʜʨʘ ʧʨʠ ɺʉɽɻɽʀ 

18 ʜʝʢʘʙʨʷ 2014 ʛ. 

 

 
É ʌʝʜʝʨʘʣʴʥʦʝ ʘʛʝʥʪʩʪʚʦ ʧʦ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʶ, 

2015 
É ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʥʠʪʘʨʥʦʝ ʧʨʝʜ-
ʧʨʠʷʪʠʝ ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴ-
ʩʢʠʡ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɸ. ʇ. ʂʘʨ-
ʧʠʥʩʢʦʛʦ, 2014 

É ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʥʠʪʘʨʥʦʝ ʧʨʝʜ-
ʧʨʠʷʪʠʝ çʉʠʙʠʨʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴ-
ʩʢʠʡ ʠʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ, ʛʝʦʬʠʟʠʢʠ ʠ ʤʠʥʝ-
ʨʘʣʴʥʦʛʦ ʩʳʨʴʷè, 2014 

É ʂʦʣʣʝʢʪʠʚ ʘʚʪʦʨʦʚ, 2014 
É ʂʘʨʪʬʘʙʨʠʢʘ ɺʉɽɻɽʀ, 2015 
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ɺɺɽɼɽʅʀɽ 

ʇʣʦʱʘʜʴ ʣʠʩʪʘ N-44 ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʉʠʙʠʨʩʢʦʤ ʌʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ, ʯʘ-
ʩʪʠʯʥʦ ʦʭʚʘʪʳʚʘʝʪ ʪʝʨʨʠʪʦʨʠʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ, ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʝʡ ʠ ɸʣʪʘʡ-
ʩʢʦʛʦ ʢʨʘʷ; ʝʝ ʢʨʘʡʥʷʷ ʶʛʦ-ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʦʪʥʦʩʠʪʩʷ ʢ ʂʘʟʘʭʩʪʘʥʫ. ʇʨʠʥʘʜ-
ʣʝʞʠʪ ʢ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʩʝʨʠʠ ʣʠʩʪʦʚ ɻʦʩʛʝʦʣʢʘʨʪʳ-1000/3, ʧʨʠʫʨʦʯʝʥʘ ʢ 
ʛʨʘʥʠʮʝ ʢʘʣʝʜʦʥʠʜ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ (ɸʉʉʆ), ʛʝʨʮʠʥʠʜ 
ʆʙʴ-ɿʘʡʩʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʤʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʦʡ 
ʧʣʠʪʳ. ʊʨʠ ʯʝʪʚʝʨʪʠ ʣʠʩʪʘ ʧʦʢʨʳʪʳ ʧʣʠʪʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʤʦʱʥʦʩʪʴʶ ʦʪ 0 ʜʦ 
2,5 ʢʤ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʜʚʫʭʲʷʨʫʩʥʳʤ ʩʪʨʦʝʥʠʝʤ. ʅʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʦʙʥʘ-
ʞʘʶʪʩʷ ʛʝʨʮʠʥʠʜʳ ʂʦʣʳʚʘʥʴ-ʊʦʤʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ ʚ ʩʦʩʪʘʚʝ ʅʦʚʦ-
ʩʠʙʠʨʩʢʦʡ ʠ ɻʦʨʣʦʚʩʢʦʡ ʩʢʣʘʜʯʘʪʳʭ ʟʦʥ. ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʝʚʝʨʦ-
ʚʦʩʪʦʯʥʳʤ ʧʨʦʩʪʠʨʘʥʠʝʤ ʩʪʨʫʢʪʫʨ, ʪʦʨʮʝʚʳʤ ʩʦʯʣʝʥʝʥʠʝʤ ʩ ʢʘʣʝʜʦʥʩʢʠʤʠ 
ʢʦʤʧʣʝʢʩʘʤʠ ɸʣʪʘʝ-ʉʘʣʘʠʨʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ ɸʉʉʆ ʧʦ ʩʠʩʪʝʤʝ 
ʥʘʜʚʠʛʦʚ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. 
ɹʣʦʢʦʚʳʝ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ ʠ ʩʚʷʟʘʥʥʘʷ ʩ ʥʠʤʠ ʘʢʪʠʚʠʟʘʮʠʷ ʵʢ-

ʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠʝʤ ʠ ʛʝʦʛʨʘʬʠʯʝ-
ʩʢʦʡ ʧʦʟʠʮʠʝʡ ʪʝʨʨʠʪʦʨʠʠ ʦʙʫʩʣʦʚʠʣʠ ʛʣʘʚʥʳʝ ʯʝʨʪʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʝʣʴʝʬʘ 
ʠ ʛʠʜʨʦʩʝʪʠ (ʨʠʩ. 1). ɻʣʘʚʥʘʷ ʚʦʜʥʘʷ ʘʨʪʝʨʠʷ ʧʣʦʱʘʜʠ ʨ. ʆʙʴ ʪʷʛʦʪʝʝʪ ʢ ʟʦʥʝ 
ʩʦʯʣʝʥʝʥʠʷ ʧʣʠʪʥʳʭ ʠ ʩʢʣʘʜʯʘʪʳʭ ʩʪʨʫʢʪʫʨ, ʨʘʟʜʝʣʷʷ ʪʝʨʨʠʪʦʨʠʶ ʥʘ ʦʙʰʠʨ-
ʥʦʝ ʟʘʦʟʝʨʝʥʥʦʝ ʆʙʴ-ʀʨʪʳʰʩʢʦʝ ʤʝʞʜʫʨʝʯʴʝ ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʢ ʚʦʩʪʦʢʫ 
ʇʨʠʩʘʣʘʠʨʩʢʫʶ ʠ ʆʙʴ-ʏʫʤʳʰʩʢʫʶ ʦʙʣʘʩʪʠ. 
ɺ ʧʨʝʜʝʣʘʭ ʆʙʴ-ʀʨʪʳʰʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʣʠʩʪʘ ʦʪʯʝʪʣʠ-

ʚʦ ʧʨʦʷʚʣʝʥʘ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʘʷ ʟʦʥʘʣʴʥʦʩʪʴ. ʉ ʩʝʚʝʨʘ ʥʘ ʶʛ ʟʜʝʩʴ 
ʨʘʟʤʝʱʝʥʳ: ʙʦʨʝʘʣʴʥʘʷ ɺʘʩʶʛʘʥʩʢʘʷ ʪʘʝʞʥʦ-ʙʦʣʦʪʥʘʷ ʧʣʦʩʢʘʷ ʨʘʚʥʠʥʘ, ʩʫʙ-
ʙʦʨʝʘʣʴʥʳʝ ɹʘʨʘʙʠʥʩʢʘʷ ʨʘʚʥʠʥʥʘʷ ʣʝʩʦʩʪʝʧʴ, ʩʤʝʥʷʶʱʘʷʩʷ ʂʫʣʫʥʜʠʥʩʢʦʡ 
ʩʪʝʧʥʦʡ ʥʠʟʤʝʥʥʦʡ ʨʘʚʥʠʥʦʡ. ʄʝʞʜʫ ɹʘʨʘʙʠʥʩʢʦʡ ʣʝʩʦʩʪʝʧʴʶ ʠ ʂʫʣʫʥʜʠʥ-
ʩʢʦʡ ʩʪʝʧʴʶ ʥʘʭʦʜʠʪʩʷ ʧʝʨʝʭʦʜʥʘʷ ʂʘʨʘʩʫʢʩʢʦ-ɹʘʛʘʥʩʢʘʷ ʶʞʥʦ-ʣʝʩʦʩʪʝʧʥʘʷ 
ʦʟʝʨʥʦ-ʛʨʠʚʥʘʷ ʨʘʚʥʠʥʘ. ʅʘ ʢʨʘʡʥʝʤ ʶʛʦ-ʟʘʧʘʜʝ ʂʫʣʫʥʜʠʥʩʢʦʡ ʩʪʝʧʠ ʚʳʜʝ-
ʣʷʝʪʩʷ ʩʫʭʦʩʪʝʧʥʘʷ ʟʦʥʘ. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʣʠʩʪʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʇʨʠʦʙ-
ʩʢʦʝ ʣʝʩʦʩʪʝʧʥʦʝ ʚʦʟʚʳʰʝʥʥʦʝ ʧʣʘʪʦ, ʧʦ ʭʘʨʘʢʪʝʨʫ ʟʘʣʝʩʝʥʥʦʩʪʠ, ʘʙʩʦʣʶʪ-
ʥʳʤ ʦʪʤʝʪʢʘʤ ʠ ʤʘʩʰʪʘʙʫ ʨʘʩʯʣʝʥʝʥʥʦʩʪʠ ʨʝʣʴʝʬʘ ʧʦʜʨʘʟʜʝʣʷʶʱʝʝʩʷ ʥʘ 
ʩʝʚʝʨʥʫʶ ʠ ʶʞʥʫʶ ʯʘʩʪʠ (ʙʣʦʢʠ). 
ʇʨʠʩʘʣʘʠʨʴʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʶʞʥʦ-ʪʘʝʞʥʦʝ ʥʠʟʢʦʛʦʨʴʝ ʟʘʧʘʜʥʦʛʦ ʦʢʦʥ-

ʯʘʥʠʷ ʉʘʣʘʠʨʩʢʦʛʦ ʢʨʷʞʘ (ʢʨʘʡʥʷʷ ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ ʣʠʩʪʘ, ʦʢʦʣʦ 54Á40ǋ ʩ. ʰ.) 
ʠ ʣʝʩʦʩʪʝʧʠ ʧʨʝʜʛʦʨʥʦʡ ʨʘʚʥʠʥʳ. ɺ ʨʝʣʴʝʬʝ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ʥʘ ʩʝʚʝʨʝ ʚʳ-
ʜʝʣʷʶʪʩʷ ʚʦʟʚʳʰʝʥʥʦʩʪʴ ʉʦʢʫʨ ʠ ɹʫʛʦʪʘʢʩʢʠʝ ʩʦʧʢʠ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʪʤʝʪ-
ʢʦʡ ʣʠʩʪʘ 381 ʤ. ɺ ʣʝʚʦʙʝʨʝʞʥʦʡ ʯʘʩʪʠ ʨ. ʆʙɹ (ʚ ʧʨʝʜʝʣʘʭ ʇʨʠʦʙʩʢʦʛʦ ʧʣʘʪʦ) 
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ʦʥʠ ʪʨʘʩʩʠʨʫʶʪʩʷ ʚʦʜʦʨʘʟʜʝʣʴʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʦʨʠʝʥʪʠ-
ʨʦʚʢʠ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʦʪʤʝʪʢʘʤʠ 198 ʠ 227 ʤ. ɺ ʮʝʥʪʨʝ ʣʝʩʦʩʪʝʧʥʦʛʦ ʇʨʠ-
ʩʘʣʘʠʨʴʷ, ʥʘ ʉʫʟʫʥʩʢʦʤ ʚʦʜʦʨʘʟʜʝʣʝ ʦʪʤʝʪʢʠ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 300 ʤ, 
ʫʤʝʥʴʰʘʷʩʴ ʢ ʨʘʡʦʥʫ ʛ. ʂʘʤʝʥʴ-ʥʘ-ʆʙʠ, ʠ ʜʘʣʝʝ ʥʘ ʇʨʠʦʙʩʢʦʤ ʧʣʘʪʦ ʜʦ 230 ʤ 
ʠ ʤʝʥʝʝ. ʅʘ ʆʙʴ-ʏʫʤʳʰʩʢʦʡ ʘʣʣʶʚʠʘʣʴʥʦʡ ʨʘʚʥʠʥʝ, ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʧʨʘʚʦ-
ʙʝʨʝʞʴʷ ʨ. ʆʙɹ ʩ ʦʪʤʝʪʢʘʤʠ 140ï180 ʤ, ʟʦʥʘ ʣʝʩʦʩʪʝʧʠ ʩʦʯʝʪʘʝʪʩʷ ʩ ʩʦʩʥʦʚʳ-
ʤʠ ʙʦʨʘʤʠ ʠ ʩʦʛʨʦʡ, ʨʘʟʚʠʪʳʤʠ ʥʘ ʜʨʝʚʥʠʭ ʪʝʨʨʘʩʘʭ ʧʨʘ-ʆʙʠ. ʂʦʥʪʫʨ ʨʘʚʥʠ-
ʥʳ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ ʥʘʩʣʝʜʫʝʪ ʦʙʱʠʡ ʩʪʨʫʢʪʫʨʥʳʡ ʧʣʘʥ ɹʠʡʩʢʦ-ɹʘʨʥʘʫʣʴʩʢʦʡ 
ʚʧʘʜʠʥʳ, ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ ʢʦʪʦʨʦʡ ʚ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʡ ʵʪʘʧ ʙʳʣʘ ʧʨʠʧʦʜʥʷʪʘ, 
ʩʬʦʨʤʠʨʦʚʘʚ ʚ ʣʝʚʦʙʝʨʝʞʴʝ ʆʙʠ ʶʞʥʳʡ ʙʣʦʢ ʚʦʟʚʳʰʝʥʥʦʛʦ ʇʨʠʦʙʩʢʦʛʦ 
ʧʣʘʪʦ ʩ ʘʙʩ. ʦʪʤ. ʜʦ 250ï300 ʤ. 
ɺ ʨʝʣʴʝʬʝ ʶʞʥʦʛʦ ʙʣʦʢʘ ʇʨʠʦʙʩʢʦʛʦ ʧʣʘʪʦ ʚʝʜʫʱʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ 

ʩʠʩʪʝʤʝ ʜʨʝʚʥʠʭ ʜʦʣʠʥ (ʣʦʞʙʠʥ ʩʪʦʢʘ), ʨʘʩʯʣʝʥʷʶʱʠʭ ʧʣʘʪʦ ʥʘ ʩʝʨʠʶ ʧʘ-
ʨʘʣʣʝʣʴʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʟʢʠʭ ʫʚʘʣʦʚ, ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʫʛʣʫʙʣʝʥʥʳʭ ʥʘ 
100ï120 ʤ ʠ ʢ ʟʘʧʘʜʫ ʚʳʧʦʣʘʞʠʚʘʶʱʠʭʩʷ ʢ ʨʘʡʦʥʫ ʨʘʟʚʠʪʠʷ ʙʝʩʩʪʦʯʥʳʭ ʩʦ-
ʣʝʥʳʭ ʠ ʛʦʨʴʢʦ-ʩʦʣʝʥʳʭ ʦʩʪʘʪʦʯʥʳʭ ʦʟʝʨ ʂʫʣʫʥʜʠʥʩʢʦʡ ʩʪʝʧʠ. ʅʘʩʣʝʜʫʶʱʠʝ 
ʜʨʝʚʥʠʝ ʜʦʣʠʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʚʦʜʦʪʦʢʠ ï ʨʝʢʠ ɸʣʝʡ, ɹʘʨʥʘʫʣʢʘ, ʂʘʩʤʘʣʘ 
ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʙʘʩʩʝʡʥʫ ʨ. ʆʙɹ. ʉʝʚʝʨʥʳʡ ʙʣʦʢ ʇʨʠʦʙʩʢʦʛʦ ʧʣʘʪʦ ʩ ʤʘʢʩʠ-
ʤʘʣʴʥʦʡ ʦʪʤʝʪʢʦʡ 232 ʤ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʠʤʠ ʫʚʘʣʘʤʠ ʩ ʰʠʨʦʢʠʤʠ ʜʦ-
ʣʠʥʘʤʠ, ʫʥʘʩʣʝʜʦʚʘʥʥʳʤʠ ʤʝʣʢʠʤʠ ʨʝʢʘʤʠ (ɹʫʨʣʘ, ʂʘʨʘʩʫʢ, ɹʘʛʘʥ), ʥʘʧʨʘʚ-
ʣʝʥʥʳʤʠ ʚ ʩʪʦʨʦʥʫ ʏʘʥʦʚʩʢʦʡ ʙʝʩʩʪʦʯʥʦʡ ʚʧʘʜʠʥʳ. ʂ ʟʘʧʘʜʫ ʙʣʦʢ ʧʝʨʝʭʦʜʠʪ 
ʚ ʂʘʨʘʩʫʢʩʢʦ-ɹʘʛʘʥʩʢʫʶ ʨʘʚʥʠʥʫ, ʦʙʰʠʨʥʳʝ ʤʝʞʛʨʠʚʥʳʝ ʧʦʥʠʞʝʥʠʷ ʢʦʪʦ-
ʨʦʡ ʟʘʥʷʪʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʤʝʣʢʠʤʠ, ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʩʥʳʤʠ, ʦʟʝʨʘʤʠ. 
ʆʟʝʨʘ ʷʚʣʷʶʪʩʷ ʠ ʭʘʨʘʢʪʝʨʥʳʤ ʵʣʝʤʝʥʪʦʤ ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ɹʘʨʘ-

ʙʠʥʩʢʦʡ ʣʝʩʦʩʪʝʧʠ, ʦʙʣʘʜʘʶʱʝʡ ʩʚʦʝʦʙʨʘʟʥʳʤ ʛʨʷʜʦʚʦ-ʣʦʱʠʥʥʳʤ ʨʝʣʴʝ-
ʬʦʤ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʫʟʢʠʝ ʛʨʠʚʳ ʜʣʠʥʦʡ ʠʥʦʛʜʘ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʢʠʣʦ-
ʤʝʪʨʦʚ ʧʨʠ ʚʳʩʦʪʝ ʚʩʝʛʦ 4ï6 ʤ (ʨʝʜʢʦ 8ï10 ʤ) ʧʨʦʪʷʛʠʚʘʶʪʩʷ ʯʘʱʝ ʚʩʝʛʦ ʚ 
ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʥʘ ʶʛʦ-ʟʘʧʘʜ. ʆʥʠ ʨʘʟʜʝʣʝʥʳ ʥʝʛʣʫʙʦʢʠʤʠ, ʥʦ 
ʰʠʨʦʢʠʤʠ ʟʘʙʦʣʦʯʝʥʥʳʤʠ ʣʦʱʠʥʘʤʠ. ɿʜʝʩʴ ʨʘʩʧʦʣʦʞʝʥʳ ʢʨʫʧʥʳʝ ʦʟʝʨʘ 
ʋʙʠʥʩʢʦʝ, ʏʘʥʳ, ʉʘʨʪʣʘʥ, ʠʤʝʶʱʠʝ ʛʣʫʙʠʥʫ ʜʦ 2ï5 ʨʝʜʢʦ ʜʦ 7 ʤ ʠ ʚʘʞʥʦʝ 
ʨʳʙʦʧʨʦʤʳʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʘ ʪʘʢʞʝ ʤʥʦʞʝʩʪʚʦ ʤʝʣʢʠʭ ʧʨʝʩʥʦʚʦʜʥʳʭ ʦʟʝʨ. 
ɹʦʣʴʰʘʷ (ʜʦ 25

 
%) ʟʘʙʦʣʦʯʝʥʥʦʩʪʴ, ʫʚʝʣʠʯʠʚʘʶʱʘʷʩʷ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʢ ɺʘ-

ʩʶʛʘʥʴʶ, ï ʷʚʣʝʥʠʝ ʨʝʣʠʢʪʦʚʦʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʝʝ ʦ ʝʱʝ ʙʦʣʝʝ ʩʣʘʙʦʡ, ʯʝʤ 
ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʜʨʝʥʠʨʦʚʘʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʚ ʯʝʪʚʝʨʪʠʯʥʦʝ ʚʨʝʤʷ, ʘ 
ʪʘʢʞʝ ʦ ʙʣʠʟʢʦʤ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ (0,4ï
5,0 ʤ) ʠ ʠʟʙʳʪʦʯʥʦʤ ʫʚʣʘʞʥʝʥʠʠ. ʇʨʠ ʧʣʦʩʢʠʭ ʧʦʣʦʛʠʭ ʙʝʨʝʛʘʭ ʧʣʦʱʘʜʴ 
ʢʨʫʧʥʳʭ ʠ ʥʝʛʣʫʙʦʢʠʭ ʙʝʩʩʪʦʯʥʳʭ ʚʦʜʦʝʤʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʢʣʠʤʘ-
ʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʨʝʞʠʤʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ʊʘʢ, ʦʟ. ʏʘʥʳ ʚ 1820 ʛ. ʟʘʥʠʤʘʣʦ 
8,3 ʪʳʩ. ʢʤ

2
, ʚ 1937 ʛ. ï 2,3 ʪʳʩ. ʢʤ

2
 ʘ ʚ 1951 ʛ. ï 2,1 ʪʳʩ. ʢʤ

2
. ʇʨʠ ʧʦʜʲʝʤʝ 

ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʦʟʝʨʝ ʚʩʝʛʦ ʥʘ 1 ʤ (ʯʪʦ ʙʳʚʘʝʪ ʚʝʩʥʦʡ ʧʦʯʪʠ ʝʞʝʛʦʜʥʦ) ʝʛʦ 
ʧʣʦʱʘʜʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 0,9 ʪʳʩ. ʢʤ

2
. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʆʙʴ-ʀʨʪʳʰʩʢʦʤ ʤʝʞʜʫʨʝʯʴʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʪʨʠ ʢʨʫʧ-
ʥʳʭ ʦʟʝʨʥʳʭ ʨʘʡʦʥʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʙʝʩʩʪʦʯʥʳʝ ʢʦʪʣʦʚʠʥʳ: ʏʘʥʦ-
ɹʘʨʘʙʠʥʩʢʠʡ, ʂʘʨʘʩʫʢʩʢʠʡ ʠ ʂʫʣʫʥʜʠʥʩʢʠʡ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʟʝʨʘ ʨʘʟʣʠʯ-
ʥʳ ʧʦ ʨʘʟʤʝʨʘʤ, ʥʦ ʦʙʳʯʥʦ ʧʣʦʱʘʜʴ ʠʭ ʘʢʚʘʪʦʨʠʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 1 ʢʤ

2
, ʘ ʛʣʫ-

ʙʠʥʘ ʯʘʱʝ ʚʩʝʛʦ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 2ï3 ʤ. ʇʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʦʟʝʨʘ ʜʝʣʷʪʩʷ 
ʥʘ ʦʩʪʘʪʦʯʥʳʝ ʜʨʝʚʥʝʦʟʝʨʥʳʭ ʨʘʚʥʠʥ, ʩʪʘʨʠʯʥʳʝ, ʧʨʦʩʘʜʦʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝ-
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ʥʠʷ ʠ ʦʟʝʨʘ ʜʨʝʚʥʠʭ ʣʦʞʙʠʥ ʩʪʦʢʘ. ʇʦ ʚʦʜʥʦʤʫ ʨʝʞʠʤʫ ʦʥʠ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 
ʧʨʦʪʦʯʥʳʝ ʠ ʙʝʩʩʪʦʯʥʳʝ, ʘ ʧʦ ʩʦʩʪʘʚʫ ï ʥʘ ʧʨʝʩʥʦʚʦʜʥʳʝ, ʩʣʘʙʦʩʦʣʝʥʳʝ, ʩʦ-
ʣʦʥʦʚʦʜʥʳʝ ʠ ʛʦʨʴʢʦ-ʩʦʣʝʥʳʝ. ɼʚʘ ʧʦʩʣʝʜʥʠʭ ʪʠʧʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʂʫʣʫʥ-
ʜʠʥʩʢʦʤ ʨʘʡʦʥʝ, ʛʜʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʙʘʣʴʥʝʦʣʦʛʠʠ (ʨʘʟʚʠʪʘ ʩʝʪʴ ʩʘʥʘʪʦʨʠʝʚ-
ʛʨʷʟʝʣʝʯʝʙʥʠʮ) ʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʳʨʴʷ (ʩʦʜʘ, ʩʦʣʠ). 
ɺʦʜʦʨʘʟʜʝʣ ʤʝʞʜʫ ʨʝʢʘʤʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʦʢʘ ʠ ʙʘʩʩʝʡʥʘ ʨ. ʆʙ ɹʧʨʦʭʦʜʠʪ 

ʚʙʣʠʟʠ ʚʦʩʪʦʯʥʦʛʦ ʢʨʘʷ ʩʝʚʝʨʥʦʛʦ ʙʣʦʢʘ ʠ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʶʞʥʦʛʦ ʙʣʦʢʘ 
ʇʨʠʦʙʩʢʦʛʦ ʧʣʘʪʦ. ʈʝʢʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʦʢʘ ʪʝʢʫʪ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝ-
ʥʠʠ, ʩʣʝʜʫʷ ʦʩʦʙʝʥʥʦʩʪʷʤ ʨʝʣʴʝʬʘ. ʊʝʯʝʥʠʝ ʨʝʢ ʩʧʦʢʦʡʥʦʝ, ʫʢʣʦʥʳ ʩʦʩʪʘʚ-
ʣʷʶʪ ʦʪ 5 ʜʦ 10 ʩʤ ʥʘ 1 ʢʤ, ʜʦʣʠʥʳ ʰʠʨʦʢʠʝ, ʠʤʝʶʪ ʥʝʙʦʣʴʰʦʡ ʚʨʝʟ. ʇʠʪʘ-
ʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʩʥʝʛʦʚʦʝ ʠ ʜʦʞʜʝʚʦʝ, 70ï80

 
% ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʩʝʟʦʥ. ɺ ʤʘʣʦʚʦʜʥʳʝ ʛʦʜʳ ʩʪʦʢ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 1/10 ʦʪ 
ʩʨʝʜʥʝʛʦ ʤʥʦʛʦʣʝʪʥʝʛʦ, ʘ ʚ ʤʥʦʛʦʚʦʜʥʳʝ ʧʨʝʚʳʰʘʪʴ ʥʦʨʤʫ ʚ 3ï6 ʨʘʟ. ʋʩʪʦʡ-
ʯʠʚʳʡ ʣʝʜʷʥʦʡ ʧʦʢʨʦʚ ʥʘ ʤʘʣʳʭ ʨʝʢʘʭ ʧʦʷʚʣʷʝʪʩʷ ʚ ʢʦʥʮʝ ʦʢʪʷʙʨʷ, ʘ ʥʘ ʙʦʣʝʝ 
ʢʨʫʧʥʳʭ ï ʚ ʥʘʯʘʣʝ ʥʦʷʙʨʷ. ʊʦʣʱʠʥʘ ʣʴʜʘ ʜʦʩʪʠʛʘʝʪ 70ï100 ʩʤ, ʚ ʩʫʨʦʚʳʝ 
ʟʠʤʳ ʥʝʙʦʣʴʰʠʝ ʨʝʯʢʠ ʧʨʦʤʝʨʟʘʶʪ ʜʦ ʜʥʘ. ʃʝʜʦʭʦʜʘ ʥʝʪ, ʣʝʜ ʪʘʝʪ ʥʘ ʤʝʩʪʝ. 
ɺ ʶʞʥʳʭ ʨʘʡʦʥʘʭ ʧʠʢ ʧʦʣʦʚʦʜʴʷ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʩʝʨʝʜʠʥʫ ʘʧʨʝʣʷ, ʘ ʚ ʩʝʚʝʨ-
ʥʳʭ ï ʥʘ ʢʦʥʝʮ ʤʘʷ. ʇʦʩʣʝ ʧʦʣʦʚʦʜʴʷ ʤʥʦʛʠʝ ʨʝʢʠ ʤʝʣʝʶʪ ʠ ʟʘʨʘʩʪʘʶʪ. ɼʨʝ-
ʥʠʨʫʶʱʠʝ ʧʣʘʪʦ ʩʝʚʝʨʥʳʝ ʧʨʠʪʦʢʠ ʆʙʠ ʠʤʝʶʪ ʥʝʙʦʣʴʰʫʶ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʠ 
ʚʨʝʟʘʥʥʳʝ ʜʦʣʠʥʳ. ʃʝʜʦʭʦʜ ʠ ʧʦʣʦʚʦʜʴʝ ʥʘ ʥʠʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʫʨʥʦʝ, ʩʢʦ-
ʨʦʩʪʴ ʪʝʯʝʥʠʷ ʜʦʩʪʠʛʘʝʪ 1 ʤ/ʩ. ʈʝʢʠ ʏʘʨʳʰ, ɸʣʝʡ, ɹʘʨʥʘʫʣʢʘ ʠ ʜʨʫʛʠʝ ʥʘʩʣʝ-
ʜʫʶʱʠʝ ʜʨʝʚʥʠʝ ʜʦʣʠʥʳ ʩʪʦʢʘ ʶʞʥʳʝ ʚʦʜʦʪʦʢʠ, ʚʨʝʟʘʥʳ ʥʘ 80ï120 ʤ, ʭʘʨʘʢ-
ʪʝʨʠʟʫʶʪʩʷ ʨʘʟʚʝʪʚʣʝʥʥʦʡ ʩʝʪʴʶ ʤʝʣʢʠʭ ʧʨʠʪʦʢʦʚ, ʜʨʫʞʥʳʤ ʚʝʩʝʥʥʠʤ ʧʘ-
ʚʦʜʢʦʤ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʜʦʣʠʥ ʩʚʷʟʘʥʦ ʩ ʟʘʪʨʫʜʥʝʥʠʝʤ ʩʪʦʢʘ ʚʦʜ ʆʙʠ ʚ ʩʨʝʜ-
ʥʝʤ ʥʝʦʧʣʝʡʩʪʦʮʝʥʝ, ʧʝʨʝʣʠʚʘʥʠʝʤ ʝʝ ʚʦʜ ʯʝʨʝʟ ʙʦʨʪ ʜʦʣʠʥʳ ʠ ʧʝʨʝʪʦʢʦʤ ʥʘ 
ʟʘʧʘʜ, ʢ ʀʨʪʳʰʫ. ɼʝʷʪʝʣʴʥʦʩʪʴʶ ʵʪʠʭ ʧʦʪʦʢʦʚ ʙʳʣʠ ʫʛʣʫʙʣʝʥʳ ʙʦʣʝʝ ʜʨʝʚ-
ʥʠʝ ʣʦʞʙʠʥʦʦʙʨʘʟʥʳʝ ʧʦʥʠʞʝʥʠʷ. 
ɺ ʇʨʠʩʘʣʘʠʨʴʝ ʦʟʝʨ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ. ɺʩʝ 

ʨʝʢʠ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʙʘʩʩʝʡʥʫ ʨ. ʆʙʴ, ʠʤʝʶʪ ʘʪʤʦʩʬʝʨʥʦʝ, ʨʝʞʝ ʩʤʝʰʘʥʥʦʝ ʩ 
ʛʨʫʥʪʦʚʳʤ, ʧʠʪʘʥʠʝ. ɻʫʩʪʦʪʘ ʨʝʯʥʦʡ ʩʝʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢ ʉʘʣʘʠʨʩʢʦʤʫ ʢʨʷ-
ʞʫ ʦʪ 0,8 ʜʦ 1,2 ʢʤ/ʢʤ

2
, ʫʢʣʦʥʳ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 10 ʜʦ 80 ʩʤ ʥʘ 1 ʢʤ ʠ ʙʦʣʝʝ, 

ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʚ ʧʦʣʦʚʦʜʴʝ ʜʦʩʪʠʛʘʝʪ 0,7ï2,0 ʤ/ʩ. ʅʘ ʢʨʷʞʝ ʨʝʯʥʳʝ ʜʦʣʠʥʳ 
V-ʦʙʨʘʟʥʳʝ, ʥʝʨʝʜʢʦ ʩʦ ʩʢʘʣʴʥʳʤʠ ʦʙʥʘʞʝʥʠʷʤʠ, ʨʫʩʣʘ ʨʝʢ ʯʘʩʪʦ ʢʘʤʝʥʠ-
ʩʪʳʝ ʠ ʧʝʩʯʘʥʳʝ, ʚʨʝʟʘʥʳ ʥʘ 140ï200 ʤ ʠ ʙʦʣʝʝ. ʅʘ ʚʦʟʚʳʰʝʥʥʦʡ ʣʝʩʦʩʪʝʧ-
ʥʦʡ ʨʘʚʥʠʥʝ ʜʦʣʠʥʳ ʚ ʦʩʥʦʚʥʦʤ U-ʦʙʨʘʟʥʳʝ, ʘʩʠʤʤʝʪʨʠʯʥʳʝ, ʵʨʦʟʠʦʥʥʦ-
ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ, ʨʫʩʣʘ ʤʝʘʥʜʨʠʨʫʶʪ, ʨʘʟʚʠʪʘ ʙʦʢʦʚʘʷ ʵʨʦʟʠʷ. ʂʨʫʧʥʳʝ ʧʨʘ-
ʚʳʝ ʧʨʠʪʦʢʠ ʆʙʠ ï ʨʝʢʠ ʀʥʷ (ʦʙʱʘʷ ʜʣʠʥʘ 800 ʢʤ) ʠ ɹʝʨʜʴ (ʦʢʦʣʦ 400 ʢʤ) ï 
ʠʤʝʶʪ ʭʘʨʘʢʪʝʨ ʨʘʚʥʠʥʥʳʭ, ʩ ʣʝʜʦʭʦʜʦʤ ʠ ʚʝʩʝʥʥʠʤ ʧʦʣʦʚʦʜʴʝʤ ʚ ʘʧʨʝʣʝï
ʤʘʝ ʠ ʤʝʞʝʥʥʳʤ ʦʙʤʝʣʝʥʠʝʤ. ʊʝʨʨʘʩʠʨʦʚʘʥʥʳʝ ʰʠʨʦʢʠʝ ʜʦʣʠʥʳ ʩ ʣʫʛʦʚʳʤ 
ʨʘʟʥʦʪʨʘʚʴʝʤ ʘʢʪʠʚʥʦ ʦʩʚʦʝʥʳ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦʤ, ʘ ʚʙʣʠʟʠ ʛ. ʅʦʚʦʩʠʙʠʨʩʢ ï 
ʦʛʦʨʦʜʥʦ-ʩʘʜʦʚʦʜʯʝʩʢʠʤʠ ʠ ʜʘʯʥʳʤʠ ʦʙʱʝʩʪʚʘʤʠ. 
ʉ ʶʛʘ ʥʘ ʩʝʚʝʨ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʣʠʩʪʘ ʪʝʨʨʠʪʦʨʠʶ ʧʝʨʝʩʝʢʘʝʪ ʦʜʥʘ ʠʟ 

ʢʨʫʧʥʝʡʰʠʭ ʨʝʢ ʉʠʙʠʨʠ ï ʨ. ʆʙʴ. ʅʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʨʝʢʘ ʩʫʜʦʭʦʜʥʘ, ʜʦʣʠ-
ʥʘ ʝʝ ʭʦʨʦʰʦ ʨʘʟʨʘʙʦʪʘʥʘ, ʥʠʞʝ ʧʣʦʪʠʥʳ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ɻʕʉ ʰʠʨʠʥʘ ʝʝ ʩʦ-
ʩʪʘʚʣʷʝʪ ʦʪ 3 ʜʦ 12 ʢʤ. ɺ ʩʪʨʦʝʥʠʠ ʜʦʣʠʥʳ ʚʳʜʝʣʷʶʪ ʧʦʡʤʫ ʠ ʪʨʠ-ʯʝʪʳʨʝ 
ʥʘʜʧʦʡʤʝʥʥʳʝ ʪʝʨʨʘʩʳ, ʘ ʚ ʚʝʨʭʥʝʤ ʝʝ ʪʝʯʝʥʠʠ, ʚ ʧʨʝʜʝʣʘʭ ʆʙʴ-ʏʫʤʳʰʩʢʦʡ 
ʘʣʣʶʚʠʘʣʴʥʦʡ ʨʘʚʥʠʥʳ ï ʧʷʪʫʶ ʪʝʨʨʘʩʫ. ʇʨʘʚʳʡ ʙʝʨʝʛ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʨʦ-
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ʪʷʞʝʥʠʠ ʦʙʨʳʚʠʩʪʳʡ ʠ ʚʳʩʦʢʠʡ, ʘ ʣʝʚʳʡ ï ʧʦʣʦʛʠʡ ʠ ʥʠʟʢʠʡ. ʅʘ ʙʝʨʝʛʘʭ 
ʨ. ʆʙɹ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʛʦʨʦʜʘ ʅʦʚʦʩʠʙʠʨʩʢ ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʙʦʣʝʝ 
1,5 ʤʣʥ ʯʝʣʦʚʝʢ ʠ ɹʘʨʥʘʫʣ, ʥʘʩʝʣʝʥʠʝ ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʣʷʝʪ ʧʦʯʪʠ 600 ʪʳʩ. ʯʝ-
ʣʦʚʝʢ, ʘ ʪʘʢʞʝ ʢʨʫʧʥʳʝ ʨʘʡʦʥʥʳʝ ʮʝʥʪʨʳ ï ʛʦʨʦʜʘ ʂʘʤʝʥʴ-ʥʘ-ʆʙʠ ʠ ʂʦʣr-
ʚʘʥʴ. ʇʠʪʘʥʠʝ ʨʝʢʠ ʩʤʝʰʘʥʥʦʝ, ʘʪʤʦʩʬʝʨʥʦ-ʛʨʫʥʪʦʚʦʝ, ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʥʝ-
ʛʦʚʦʛʦ. ɺ ʘʧʨʝʣʝïʤʘʝ ʫʨʦʚʝʥʴ ʚʦʜʳ ʧʦʜʥʠʤʘʝʪʩʷ, ʥʘʠʙʦʣʴʰʝʛʦ ʫʨʦʚʥʷ ʜʦʩʪʠ-
ʛʘʷ ʚ ʤʘʝïʥʘʯʘʣʝ ʠʶʥʷ. ɺ ʤʘʣʦʚʦʜʥʳʝ ʛʦʜʳ ʚʝʩʝʥʥʠʡ ʧʦʜʲʝʤ ʚʦʜʳ ʜʦʩʪʠʛʘʝʪ 
3ï4 ʤ, ʚ ʤʥʦʛʦʚʦʜʥʳʝ ï 7ï9 ʤ; ʣʝʪʥʠʡ ʤʝʞʝʥʴ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʘʚʛʫʩʪïʦʢʪʷʙʨʴ. 
ʇʦʩʣʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʣʦʪʠʥʳ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ɻʕʉ ʚ 1957 ʛ. ʦʙʨʘʟʦʚʘʣʦʩʴ 

ʅʦʚʦʩʠʙʠʨʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ (ʆʙʩʢʦʝ ʤʦʨʝ) ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʦʢʦʣʦ 230 ʢʤ 
ʠ ʰʠʨʠʥʦʡ ʜʦ 20 ʢʤ. ʅʘ ʝʛʦ ʙʝʨʝʛʘʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʢʫʨʦʨʪʳ ʠ ʩʘʥʘʪʦʨʠʠ, 
ʨʘʡʦʥʥʳʡ ʮʝʥʪʨ ʆʨʜʳʥʩʢʦʝ, ʛʦʨʦʜ-ʩʧʫʪʥʠʢ ɹʝʨʜʩʢ ʠ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʛ. ʅʦʚʦ-
ʩʠʙʠʨʩʢ ï ɸʢʘʜʝʤʠʯʝʩʢʠʡ ʛʦʨʦʜʦʢ ʉʆ ʈɸʅ. ʇʣʦʱʘʜʴ ʚʦʜʥʦʛʦ ʟʝʨʢʘʣʘ ʩʦ-
ʩʪʘʚʣʷʝʪ 1070 ʢʤ

2
, ʫʨʦʚʝʥʴ ʚʦʜʳ ʧʦʜʥʷʪ ʥʘ 18 ʤ. ɿʘʪʦʧʣʝʥʥʘʷ ʤʦʨʝʤ ʧʨʠʫʩʪʴ-

ʝʚʘʷ ʯʘʩʪʴ ʨ. ɹʝʨʜʴ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ ʟʘʣʠʚ, ʧʦ ʢʦʪʦʨʦʤʫ ʨʝʯʥʳʝ ʩʫʜʘ ʧʨʦʭʦʜʷʪ 
ʢ ʧʨʦʤʳʰʣʝʥʥʦʤʫ ʫʟʣʫ ʛ. ʀʩʢʠʪʠʤ. ʅʘ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʦ-
ʤʳʰʣʝʥʥʳʡ ʦʪʣʦʚ ʨʳʙʳ, ʚʦʜʥʳʡ ʨʝʩʫʨʩ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʨʦʰʝʥʠʷ ʧʨʠʣʝ-
ʛʘʶʱʠʭ ʣʝʩʦʩʪʝʧʥʳʭ ʨʘʡʦʥʦʚ. 
ʃʝʩʦʩʪʝʧʥʳʝ ʣʘʥʜʰʘʬʪʳ ʟʘʥʠʤʘʶʪ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨ-

ʨʠʪʦʨʠʠ. ɼʣʷ ʥʠʭ ʪʠʧʠʯʥʳ ʢʦʣʢʦʚʳʝ ʦʩʠʥʦʚʦ-ʙʝʨʝʟʦʚʳʝ ʣʝʩʘ ʚ ʨʘʟʣʠʯʥʳʭ 
ʩʦʯʝʪʘʥʠʷʭ ʩ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʣʘʥʜʰʘʬʪʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ (ʣʫʛʦ-
ʚʳʤʠ, ʦʩʪʝʧʥʝʥʥʳʤʠ, ʯʝʨʥʝʚʦʡ ʪʘʡʛʠ). ɼʦ ʤʘʩʩʦʚʦʡ ʨʘʩʧʘʰʢʠ ʩʝʚʝʨʥʦʡ ʣʝʩʦ-
ʩʪʝʧʠ ʢʦʣʢʠ ʚ ʥʝʡ ʟʘʥʠʤʘʣʠ ʜʦ 45ï60

 
%, ʚ ʶʞʥʦʡ ʣʝʩʦʩʪʝʧʠ ʠʭ ʧʣʦʱʘʜʴ ʩʦ-

ʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 4ï5
 
%. ʃʝʩʦʩʪʝʧʠ ʆʙʴ-ʀʨʪʳʰʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʨʘʟʚʠʪʳ ʥʘ 

ʯʝʨʥʦʟʝʤʘʭ ʨʘʟʣʠʯʥʳʭ ʧʦʜʪʠʧʦʚ (ʦʩʦʣʦʜʝʣʳʭ, ʣʫʛʦʚʳʭ, ʥʘ ʩʝʚʝʨʝ ʚ ʩʦʯʝʪʘ-
ʥʠʠ ʩ ʙʦʣʦʪʥʳʤʠ ʧʦʯʚʘʤʠ, ʥʘ ʟʘʧʘʜʝ ï ʩ ʩʦʣʦʥʯʘʢʘʤʠ), ʘ ʚ ʥʠʟʠʥʥʳʭ ʫʯʘʩʪ-
ʢʘʭ ï ʥʘ ʩʦʣʦʥʯʘʢʘʭ. ʂʫʣʫʥʜʠʥʩʢʠʝ ʩʪʝʧʥʳʝ ʠ ʩʫʭʦʩʪʝʧʥʳʝ ʣʘʥʜʰʘʬʪʳ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʢʘʰʪʘʥʦʚʳʭ, ʢʘʰʪʘʥʦʚʦ-ʩʦʣʦʥʮʝʚʘʪʳʭ ʧʦʯʚʘʭ ʠ ʩʦʣʦʥʮʘʭ. 
ɺ ʇʨʠʩʘʣʘʠʨʴʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʣʝʩʦʩʪʝʧʥʦʡ ʪʠʧ ʣʘʥʜʰʘʬʪʘ ʥʘ ʧʦʜʟʦʣʠʩʪʳʭ, 
ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚʘʭ ʠ ʯʝʨʥʦʟʝʤʘʭ ʦʧʦʜʟʦʣʝʥʥʳʭ. 
ɾʠʚʦʪʥʳʡ ʤʠʨ ʣʝʩʦʩʪʝʧʝʡ ʠʤʝʝʪ ʧʝʨʝʭʦʜʥʳʡ ʭʘʨʘʢʪʝʨ. ʆʪʢʨʳʪʳʝ ʩʪʝʧ-

ʥʳʝ ʠ ʣʫʛʦʚʳʝ ʫʯʘʩʪʢʠ ʦʙʳʯʥʦ ʟʘʩʝʣʝʥʳ ʩʪʝʧʥʳʤʠ ʞʠʚʦʪʥʳʤʠ, ʘ ʚ ʢʦʣʢʘʭ 
ʦʙʠʪʘʶʪ ʣʝʩʥʳʝ ʚʠʜʳ. ʅʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳ ʨʘʟʣʠʯʥʳʝ ʛʨʳʟʫʥʳ: ʩʫʩʣʠʢʠ, ʭʦ-
ʤʷʢ, ʪʫʰʢʘʥʯʠʢ-ʧʨʳʛʫʥ, ʧʦʣʝʚʢʠ, ʩʪʝʧʥʘʷ ʧʝʩʪʨʫʰʢʘ. ʀʟ ʭʠʱʥʠʢʦʚ ʟʜʝʩʴ 
ʦʙʠʪʘʶʪ ʚʦʣʢ, ʢʦʨʩʘʢ, ʭʦʨʝʢ, ʛʦʨʥʦʩʪʘʡ, ʣʘʩʢʘ. ʇʦʚʩʝʤʝʩʪʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ 
ʙʘʨʩʫʢ, ʚʩʪʨʝʯʘʶʪʩʷ ʟʘʡʮʳ, ʢʦʩʫʣʠ, ʨʝʞʝ ʣʦʩʠ; ʚ ʚʦʜʦʝʤʘʭ ï ʦʥʜʘʪʨʘ. ʅʘ ʦʟʝ-
ʨʘʭ ʚʦʜʷʪʩʷ ʮʘʧʣʷ, ʣʝʙʝʜʴ, ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʤʝʩʪʥʳʭ ʫʪʦʢ. ɺʦ ʚʨʝʤʷ ʚʝʩʝʥʥʠʭ 
ʠ ʦʩʝʥʥʠʭ ʧʝʨʝʣʝʪʦʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʟʝʨʘ ʆʙʴ-ʀʨʪʳʰʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ 
ʩʪʘʥʦʚʷʪʩʷ ʘʨʝʥʦʡ ʦʭʦʪʳ ʥʘ ʛʫʩʝʡ ʠ ʫʪʦʢ. ɾʠʚʦʪʥʳʡ ʤʠʨ ʝʣʦʚʦ-ʩʦʩʥʦʚʦʡ ʠ 
ʧʠʭʪʦʚʦ-ʦʩʠʥʦʚʦʡ ʧʦʜʪʘʡʛʠ ʠ ʯʝʨʥʦʚʦʡ ʪʘʡʛʠ ʩʝʚʝʨʥʳʭ ʠ ʚʦʩʪʦʯʥʳʭ ʪʝʨʨʠ-
ʪʦʨʠʡ ʧʨʝʜʩʪʘʚʣʝʥ ʤʝʜʚʝʜʝʤ, ʣʦʩʝʤ, ʚʦʣʢʦʤ, ʙʦʙʨʦʤ, ʚʳʜʨʦʡ, ʩʦʙʦʣʝʤ, ʙʝʣ-
ʢʦʡ, ʣʠʩʦʡ, ʟʘʡʮʝʤ-ʨʫʩʘʢʦʤ. ɺʩʪʨʝʯʘʶʪʩʷ ʛʣʫʭʘʨʴ, ʪʝʪʝʨʝʚ, ʨʷʙʯʠʢ, ʚʦʨʦʥ, 
ʩʦʨʦʢʘ, ʜʷʪʝʣ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʝʣʢʠʝ ʣʝʩʥʳʝ ʧʪʠʮʳ. 
ʅʘ ʚʩʝʡ ʧʣʦʱʘʜʠ ʣʠʩʪʘ N-44 ʢʣʠʤʘʪ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ, ʛʦʜʦʚʳʝ ʘʤʧʣʠʪʫ-

ʜʳ ʪʝʤʧʝʨʘʪʫʨ ʢʦʣʝʙʣʶʪʩʷ ʦʪ 38 ʜʦ 40 Áʉ. ʅʘʠʙʦʣʝʝ ʥʠʟʢʠʝ ʷʥʚʘʨʩʢʠʝ ʪʝʤʧʝ-
ʨʘʪʫʨʳ ï52ï56 Áʉ (ʦʪʤʝʯʘʶʪʩʷ ʥʘ ʩʝʚʝʨʝ ʠ ʥʘ ʉʘʣʘʠʨʝ), ʠʶʣʴʩʢʘʷ ʞʘʨʘ ʤʦʞʝʪ 
ʜʦʭʦʜʠʪʴ ʜʦ +36ï40 Áʉ. ʉʨʝʜʥʠʝ ʷʥʚʘʨʩʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʣʝʙʣʶʪʩʷ ʦʪ ï18 
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ʜʦ ï21 Áʉ, ʩʨʝʜʥʠʝ ʠʶʣʴʩʢʠʝ ï ʦʪ +17 ʜʦ +20 Áʉ. ʈʘʟʥʠʮʘ ʩʨʝʜʥʠʭ ʪʝʤʧʝʨʘʪʫʨ 
ʧʦ ʨʘʡʦʥʘʤ ʥʝʚʝʣʠʢʘ, ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 1ï2 Áʉ. ɿʘʤʝʪʥʦ ʨʘʟʣʠʯʘʝʪʩʷ ʢʦʣʠʯʝ-
ʩʪʚʦ ʚʳʧʘʜʘʶʱʠʭ ʦʩʘʜʢʦʚ, ʫʤʝʥʴʰʘʶʱʝʝʩʷ ʩ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʥʘ ʶʛʦ-ʟʘʧʘʜ ʦʪ 
400ï450 ʜʦ 250ï300 ʤʤ ʚ ʛʦʜ. ɺʘʩʶʛʘʥʩʢʘʷ ʪʘʝʞʥʦ-ʙʦʣʦʪʥʘʷ ʨʘʚʥʠʥʘ ʠ ʩʝ-
ʚʝʨʥʦʝ ʇʨʠʩʘʣʘʠʨʴʝ ʧʝʨʝʫʚʣʘʞʥʝʥʳ (ʢʦʣʠʯʝʩʪʚʦ ʜʥʝʡ ʩ ʛʨʦʟʘʤʠ ʟʜʝʩʴ ʜʦʩʪʠ-
ʛʘʝʪ 28), ʘ ʚ ʂʫʣʫʥʜʠʥʩʢʠʭ ʩʫʭʠʭ ʩʪʝʧʷʭ ʙʳʚʘʶʪ ʯʘʩʪʳʝ ʣʝʪʥʠʝ ʟʘʩʫʭʠ. ʆʩʝ-
ʥʴʶ ʠ ʟʠʤʦʡ ʧʨʝʦʙʣʘʜʘʶʪ ʶʛʦ-ʟʘʧʘʜʥʳʝ ʚʝʪʨʳ ʠ ʯʘʩʪʦ ʶʞʥʳʝ, ʚʝʩʥʦʡ ï ʶʛʦ-
ʟʘʧʘʜʥʳʝ, ʨʝʞʝ ʟʘʧʘʜʥʳʝ, ʘ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʷʚʥʦʛʦ ʧʨʝʦʙʣʘʜʘʥʠʷ ʢʘʢʠʭ-ʣʠʙʦ 
ʥʘʧʨʘʚʣʝʥʠʡ ʚʝʪʨʦʚ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 
ɺ ʮʝʣʦʤ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʞʠʟʥʠ ʥʘʩʝ-

ʣʝʥʠʷ ʢʣʠʤʘʪ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʝ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʟʘʩʝʣʝʥʠʶ ʠ 
ʟʝʤʣʝʜʝʣʴʯʝʩʢʦʤʫ ʦʩʚʦʝʥʠʶ ʟʘʧʘʜʥʦʩʠʙʠʨʩʢʦʡ ʣʝʩʦʩʪʝʧʠ. ʉʝʣʴʩʢʦʝ ʭʦʟʷʡ-
ʩʪʚʦ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʦʚ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʤʷʩʦ-ʤʦʣʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʨʦ-
ʠʟʚʦʜʩʪʚʝ ʢʦʨʤʦʚʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʠ ʦʚʦʱʝʚʦʜʩʪʚʝ. ʅʘ ʦʩʪʘʣʴʥʦʡ ʪʝʨʨʠ-
ʪʦʨʠʠ ʙʦʣʝʝ 70

 
% ʚʳʨʘʱʠʚʘʝʤʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʩʦʩʪʘʚʣʷʝʪ ʧʰʝʥʠʮʘ, ʙʦ-

ʣʝʝ 20
 
% ï ʦʚʝʩ ʠ ʷʯʤʝʥʴ, ʚʳʨʘʱʠʚʘʝʪʩʷ ʦʟʠʤʘʷ ʨʦʞʴ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʩʝʣʴ-

ʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ʤʝʩʪʝ ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʳʭ 
ʦʩʪʝʧʥʝʥʥʳʭ ʣʫʛʦʚ ʠ ʣʫʛʦʚʳʭ ʩʪʝʧʝʡ (ʥʝʨʝʜʢʦ ʩʦʣʦʥʮʝʚʘʪʳʭ), ʥʘ ʶʛʝ ï ʜʝʨ-
ʥʦʚʠʥʥʦ-ʟʣʘʢʦʚʳʭ ʩʪʝʧʝʡ. ʅʘ ʟʘʧʘʜʝ ʪʝʨʨʠʪʦʨʠʠ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʠ ʶʞʥʳʭ 
ʨʘʡʦʥʘʭ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʦʚʮʝʚʦʜʩʪʚʦ. ʂʘʢ ʠ ʨʘʟʚʝʜʝʥʠʝ ʧʪʠʮʳ, ʩʚʠ-
ʥʦʚʦʜʩʪʚʦ ʪʷʛʦʪʝʝʪ ʢ ʢʨʫʧʥʳʤ ʛʦʨʦʜʘʤ ʠ ʨʘʡʦʥʥʳʤ ʮʝʥʪʨʘʤ. ʂʨʫʧʥʳʡ ʨʦʛʘ-
ʪʳʡ ʩʢʦʪ ʚʳʨʘʱʠʚʘʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ, ʥʦ ʥʘʠʙʦʣʝʝ ʤʘʩʰʪʘʙʥʦ ʚ ɹʘʨʘʙʠʥʩʢʦʡ 
ʣʝʩʦʩʪʝʧʠ ʠ ʥʘ ʧʣʦʪʥʦ ʟʘʩʝʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʇʨʠʦʙʩʢʦʛʦ ʧʣʘʪʦ ʠ ʇʨʠʩʘ-
ʣʘʠʨʴʷ. ʇʨʦʜʫʢʮʠʝʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʤʝʩʪʥʳʝ ʥʫʞʜʳ ʠ 
ʩʥʘʙʞʘʶʪʩʷ ʩʦʩʝʜʥʠʝ ʨʝʛʠʦʥʳ. 
ʇʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 5 ʯʝʣ/ʢʤ

2
, ʚ 

ʶʞʥʳʭ ʣʝʩʦʩʪʝʧʥʳʭ ʠ ʩʪʝʧʥʳʭ ʟʦʥʘʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 5ï10, ʘ ʚ ʶʞʥʳʭ ʟʝʤ-
ʣʝʜʝʣʴʯʝʩʢʠʭ ʨʘʡʦʥʘʭ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʠ ʚʙʣʠʟʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʮʝʥʪʨʦʚ 
ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 10 ʯʝʣ/ʢʤ

2
. ʏʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 

5 ʤʣʥ ʯʝʣʦʚʝʢ, ʠʟ ʢʦʪʦʨʳʭ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʧʨʦʞʠʚʘʝʪ ʚ ʛʦʨʦʜʘʭ ʅʦʚʦʩʠʙʠʨʩʢ 
ʠ ɹʘʨʥʘʫʣ ʠ ʚ ʢʨʫʧʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʦʙʣʘʩʪʥʦʛʦ ʠ ʨʘʡʦʥʥʦʛʦ ʧʦʜʯʠ-
ʥʝʥʠʷ. 
ʊʝʨʨʠʪʦʨʠʷ ʧʨʦʤʳʰʣʝʥʥʦ ʦʩʚʦʝʥʘ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʘʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠʨʫ-

ʝʪ, ʯʝʤʫ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ ʝʝ ʮʝʥʪʨʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʶʞʥʦʡ, ʥʘʠʙʦʣʝʝ 
ʦʩʚʦʝʥʥʦʡ ʯʘʩʪʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʙʣʠʟʦʩʪʴ ʢ ʧʨʦʤʳʰʣʝʥʥʳʤ ʨʘʡʦʥʘʤ ʠ 
ʨʘʟʚʠʪʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʚʷʟʠ. ʉ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʝʝ ʩʝʚʝʨʥʫʶ ʯʘʩʪʴ ʧʝʨʝʩʝ-
ʢʘʝʪ ʊʨʘʥʩʩʠʙʠʨʩʢʘʷ ʤʘʛʠʩʪʨʘʣʴ, ʘ ʂʫʟʥʝʮʢʘʷ, ɸʣʪʘʡʩʢʘʷ ʠ ʊʫʨʢʝʩʪʘʥʩʢʘʷ 
ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʚʝʪʢʠ ʩʚʷʟʳʚʘʶʪ ʝʝ ʩʦ ʉʨʝʜʥʝʡ ɸʟʠʝʡ ʠ ʶʞʥʳʤʠ ʨʘʡʦʥʘ-
ʤʠ ʉʠʙʠʨʠ. ɸʚʪʦʤʦʙʠʣʴʥʳʝ ʬʝʜʝʨʘʣʴʥʳʝ ʤʘʛʠʩʪʨʘʣʠ ʄ-51, ʄ-52, ʄ-53 ʠ 
ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʦʨʦʛʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʜʝʣʘʶʪ ʜʦʩʪʫʧ-
ʥʦʡ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʶ ʧʣʦʱʘʜʴ ʣʠʩʪʘ. ɺʦʜʥʳʡ ʧʫʪʴ ʧʦ ʨ. ʆʙʴ ʧʨʦʭʦʜʠʪ ʧʦ 
ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʦʤʫ ʠ ʗʤʘʣʦ-ʅʝʥʝʮʢʦʤʫ ʘʚʪʦʥʦʤʥʳʤ 
ʦʢʨʫʛʘʤ ʠ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʥʘʙʞʝʥʠʝ ʩʝʚʝʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʥʘʠʙʦʣʝʝ 
ʵʢʦʥʦʤʠʯʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ï ʨʝʯʥʳʤ ʬʣʦʪʦʤ. 
ɺ ʛʦʨʦʜʘʭ ʅʦʚʦʩʠʙʠʨʩʢ, ɹʘʨʥʘʫʣ ʠ ʠʭ ʩʧʫʪʥʠʢʘʭ ʨʘʟʚʠʪʘ ʤʦʱʥʘʷ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʴ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝʤ ʠ ʤʝʪʘʣʣʦʦʙʨʘʙʦʪʢʦʡ (ʟʘ-
ʚʦʜʳ çʉʠʙʩʝʣʴʤʘʰè, çʉʠʙʵʣʝʢʪʨʦʪʝʨʤè, çʕʣʝʢʪʨʦʘʛʨʝʛʘʪè, çʉʠʙʣʠʪʤʘʰè, 
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çɹʘʨʥʘʫʣʪʨʘʥʩʤʘʰè, çɸʣʪʘʡʩʢʠʡ ʤʦʪʦʨʥʳʡ ʟʘʚʦʜè, çɹʘʨʥʘʫʣʴʩʢʠʡ ʚʘʛʦʥʦ-
ʨʝʤʦʥʪʥʳʡ ʟʘʚʦʜè, çʉʪʨʝʣʦʯʥʳʡ ʟʘʚʦʜè ʠ ʜʨ.), ʮʚʝʪʥʦʡ ʠ ʯʝʨʥʦʡ ʤʝʪʘʣʣʫʨʛʠ-
ʝʡ (çʆʣʦʚʦʟʘʚʦʜè, çɿʘʚʦʜ ʠʤ. ɸ. ʅ. ʂʫʟʴʤʠʥʘè ʠ ʜʨ.), ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʝʤ 
(çʕʣʝʢʪʨʦʩʠʛʥʘʣè, çɹʘʨʥʘʫʣʴʩʢʠʡ ʟʘʚʦʜ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʘʧʧʘʨʘʪʫʨʳè ʠ ʜʨ.). 
ʀʤʝʶʪʩʷ ʟʘʚʦʜʳ ʧʦ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʝ ʠ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ (çɹʘʨ-
ʥʘʫʣʴʩʢʠʡ ʢʘʥʠʬʦʣʴʥʳʡ ʟʘʚʦʜè, çɿʘʚʦʜ ʧʣʘʩʪʤʘʩʩè, çɸʣʪʘʡʩʢʠʡ ʰʠʥʥʳʡ 
ʢʦʤʙʠʥʘʪè, çʅɿʂʍè ʠ ʜʨ.), ʟʘʚʦʜʳ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʤʥʦʛʦʯʠʩʣʝʥ-
ʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʣʝʛʢʦʡ ʠ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 
ʅʘʣʠʯʠʝ ʥʝʬʪʝʛʘʟʦʧʨʦʚʦʜʦʚ, ʤʝʩʪʥʳʭ ʨʝʩʫʨʩʦʚ ʪʦʧʣʠʚʘ ʠ ʵʥʝʨʛʠʠ (ɻʕʉ ʠ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ɻʈʕʉ, ʊʕʎ), ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 
ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʠʡ ʥʘʫʯʥʳʡ ʧʦʪʝʥʮʠʘʣ ʦʙʫʩʣʦʚʣʠʚʘʶʪ 
ʧʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʛʦʨʦʜʘʭ ʅʦʚʦʩʠʙʠʨʩʢ ʠ 
ɹʘʨʥʘʫʣ ʥʘʭʦʜʠʪʩʷ ʙʦʣʝʝ ʜʚʫʭ ʜʝʩʷʪʢʦʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʥʝʩʢʦʣʴ-
ʢʦ ʜʝʩʷʪʢʦʚ ʚʝʜʦʤʩʪʚʝʥʥʳʭ ʅʀʀ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ 
ʥʘʫʢ, ʈʦʩʩʠʡʩʢʠʤ ʘʢʘʜʝʤʠʷʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ. 
ʇʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʚʝʨʪʳʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʬʠʣʴʥʳʭ ʥʘʫʢʦʛʨʘʜʦʚ. 
ɸʥʘʣʠʟ ʠʤʝʶʱʠʭʩʷ ʤʘʪʝʨʠʘʣʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʛʝʦʣʦ-

ʛʠʯʝʩʢʦʡ, ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠ ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʠʟʫʯʝʥʥʦʩʪʠ ʧʣʦʱʘʜʠ ʣʠʩʪʘ. ɺʩʷ 
ʪʝʨʨʠʪʦʨʠʷ ʧʦʢʨʳʪʘ ʛʝʦʣʦʛʦʩʲʝʤʦʯʥʳʤʠ ʨʘʙʦʪʘʤʠ ʤʘʩʰʪʘʙʘ 1

 
:
 
1 000 000. 

ʇʦʩʣʝʜʥʝʝ ʠʟʜʘʥʠʝ ʢʦʤʧʣʝʢʪʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʤʘʩ-
ʰʪʘʙʘ 1

 
:
 
1 000 000 ʣʠʩʪʦʚ N-43(44), ʚʢʣʶʯʘʶʱʝʛʦ ʢʘʨʪʳ ʜʦʶʨʩʢʠʭ (ʧʦʜ 

ʨʝʜ. ɺ. ʉ. ʉʫʨʢʦʚʘ ʠ ʉ. ɹ. ʐʘʮʢʦʛʦ), ʜʦʯʝʪʚʝʨʪʠʯʥʳʭ (ʧʦʜ ʨʝʜ. ʉ. ɹ. ʐʘʮ-
ʢʦʛʦ), ʯʝʪʚʝʨʪʠʯʥʳʭ (ʧʦʜ ʨʝʜ. ʉ. ɹ. ʐʘʮʢʦʛʦ) ʦʙʨʘʟʦʚʘʥʠʡ, ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘ-
ʝʤʳʭ (ʧʦʜ ʨʝʜ. ʉ. ɹ. ʐʘʮʢʦʛʦ) ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ (ʧʦʜ ʨʝʜ. ʅ. ɺ. ɻʨʠʛʦʨʴʝʚʘ) 
ʦʩʫʱʝʩʪʚʣʝʥʦ ʚ 1986ï1992 ʛʛ.; ʣʠʩʪʦʚ N-(44)45 (ʢʘʨʪʳ ʜʦʯʝʪʚʝʨʪʠʯʥʳʭ ʦʙʨʘ-
ʟʦʚʘʥʠʡ ʧʦʜ ʨʝʜ. ʉ. ɹ. ʐʘʮʢʦʛʦ ʠ ʢʘʨʪʳ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʧʦʜ 
ʨʝʜ. ʅ. ɺ. ɻʨʠʛʦʨʴʝʚʘ) ʚ 1982ï1987 ʛʛ. ʇʨʠ ʵʪʦʤ ʥʘ ʟʘʧʘʜʥʫʶ ʧʦʣʦʚʠʥʫ ʣʠʩʪʘ 
ʦʪʩʫʪʩʪʚʫʝʪ ʦʙʲʷʩʥʠʪʝʣʴʥʘʷ ʟʘʧʠʩʢʘ ʠ ʢʘʪʘʣʦʛʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʢ 
ɻʂ-1000, ʥʘ ʚʦʩʪʦʯʥʫʶ ʧʦʣʦʚʠʥʫ ï ʢʘʨʪʘ ʜʦʶʨʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ, ʥʘ ʚʩʶ 
ʧʣʦʱʘʜʴ ï ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ, ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʠ ʤʠʥʝʨʘʛʝʥʠʯʝʩʢʘʷ ʩʭʝʤʳ. 
ʇʦʣʥʦʩʪʴʶ ʣʠʩʪ ʠʟʫʯʝʥ ʛʝʦʣʦʛʦʩʲʝʤʦʯʥʳʤʠ, ʪʝʤʘʪʠʯʝʩʢʠʤʠ ʠ ʢʘʨʪʦʩʦ-

ʩʪʘʚʠʪʝʣʴʩʢʠʤʠ ʨʘʙʦʪʘʤʠ ʤʘʩʰʪʘʙʘ 1
 
:
 
500 000. ɺ 2001 ʛ. ʥʘ ʧʣʦʱʘʜʴ ʅʦ-

ʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ɸ. ʊ. ɸʬʘʥʘʩʴʝʚʳʤ ʩ ʢʦʣʣʝʛʘʤʠ ʩʦʩʪʘʚʣʝʥ ʢʦʤʧʣʝʢʪ 
ʢʘʨʪ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʩ ʦʙʲʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʦʡ, ʘ ʧʦʜ ʨʫʢʦʚʦʜ-
ʩʪʚʦʤ ʃ. ɺ. ʉʤʠʨʥʦʚʘ ʧʦʜʛʦʪʦʚʣʝʥʘ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ ʜʦʶʨʩʢʠʭ ʦʙʨʘʟʦʚʘ-
ʥʠʡ ʤʘʩʰʪʘʙʘ 1

 
:
 
500 000. ʅʘ ʶʞʥʫʶ ʧʦʣʦʚʠʥʫ ʣʠʩʪʘ ʢʘʨʪʘ ʜʦʶʨʩʢʠʭ ʦʙʨʘʟʦ-

ʚʘʥʠʡ ʤʘʩʰʪʘʙʘ 1
 
:
 
500 000 ʩʦʟʜʘʥʘ ʀ. ɸ. ʂʦʯʝʪʢʦʚʳʤ ʩ ʩʦʘʚʪʦʨʘʤʠ ʚ 1964 ʛ. 

ʉʢʣʘʜʯʘʪʳʝ ʩʪʨʫʢʪʫʨʳ ʦʭʚʘʯʝʥʳ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʛʝʥʠʯʝʩʢʠʤ ʢʘʨʪʠʨʦʚʘʥʠʝʤ 
ʤʘʩʰʪʘʙʘ 1

 
:
 
500 000, ʧʨʦʚʝʜʝʥʥʳʤ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɸ. ʀ. ʏʝʨʥʳʭ ʚ 2007 ʛ. 

ɻʝʦʣʦʛʦʩʲʝʤʦʯʥʳʝ ʨʘʙʦʪʳ ʤʘʩʰʪʘʙʘ 1
 
:
 
200 000 ʧʨʦʚʝʜʝʥʳ ʥʘ ʚʩʝʡ ʪʝʨ-

ʨʠʪʦʨʠʠ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʣʠʩʪʦʚ N-44-XXIX ʠ XXX ï ʧʣʦʱʘʜʠ ʢ ʶʛʫ ʦʪ 
ʛ. ɹʘʨʥʘʫʣ, ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʨʫʯʥʦʛʦ ʠ ʢʦʣʦʥʢʦʚʦʛʦ ʙʫʨʝ-
ʥʠʷ. ɼʚʝ ʪʨʝʪʠ ʣʠʩʪʘ (ʂʫʣʫʥʜʠʥʩʢʘʷ ʠ ɹʘʨʘʙʠʥʩʢʘʷ ʩʪʝʧʠ) ʦʭʚʘʯʝʥʳ ʢʦʤ-
ʧʣʝʢʩʥʳʤʠ ʛʝʦʣʦʛʦ-ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ (ɻɻ), ʥʘ ʩʝʤʠ ʣʠ-
ʩʪʘʭ ʧʨʦʚʝʜʝʥʦ ʛʣʫʙʠʥʥʦʝ ʛʝʦʣʦʛʦ-ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ (ɻɻɻʂ). 
ʉʝʚʝʨʥʳʝ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʝ (ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʳʝ) ʨʘʡʦʥʳ ʧʦʢʨʳʪʳ ʛʝʦʣʦʛʠ-
ʯʝʩʢʠʤʠ ʩʲʝʤʢʘʤʠ (ɻʉ). ʅʘ ʧʣʦʱʘʜʠ ʚʦʩʴʤʠ ʣʠʩʪʦʚ ʚ 1995ï2007 ʛʛ. ʧʨʦʚʝʜʝ-
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ʥʦ ʛʝʦʣʦʛʠʯʝʩʢʦʝ (ɻɼʇ-200) ʠ ʛʝʦʣʦʛʦ-ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʝ (ɻɻɼʇ) ʜʦʠʟʫʯʝ-
ʥʠʝ ʤʘʩʰʪʘʙʘ 1

 
:
 
200 000, ʜʣʷ ʰʝʩʪʠ ʠʟ ʥʠʭ ʩʦʩʪʘʚʣʝʥʳ ʢʦʤʧʣʝʢʪʳ ɻʦʩʛʝʦʣ-

ʢʘʨʪʳ-200/2, ʨʘʙʦʪʳ ʥʘ ʜʚʫʭ ʟʘʚʝʨʰʝʥʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʦʪʯʝʪʦʤ. 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪ ʩʦʩʪʘʚʣʝʥʳ ʢʦʤʧʣʝʢʪʳ ɻʦʩʛʝʦʣʢʘʨʪʳ-200 ʧʝʨʚʦʛʦ 

ʧʦʢʦʣʝʥʠʷ. ʇʦʯʪʠ ʧʦʣʦʚʠʥʘ ʠʟ ʥʠʭ ʠʟʜʘʥʘ ʚ 1980-ʝ ʛʦʜr, ʜʣʷ ʣʠʩʪʦʚ 
N-44-VII, XIII, XIV ï ʚ 2001 ʛ., ʦʩʪʘʣʴʥʳʝ ʚ 1951ï1979 ʛʛ. ʆʜʠʥʥʘʜʮʘʪʴ ʢʦʤ-
ʧʣʝʢʪʦʚ ʩʦʜʝʨʞʘʪ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ. 
ʄʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʠʡ ʧʣʠʪʥʳʡ ʢʦʤʧʣʝʢʩ ʥʘ ʚʩʶ ʤʦʱʥʦʩʪʴ ʠʟʫʯʝʥ 

ʨʘʚʥʦʤʝʨʥʦʡ ʩʝʪʴʶ ʦʧʦʨʥʳʭ ʙʫʨʦʚʳʭ ʩʢʚʘʞʠʥ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʩʢʚʘʞʠ-
ʥʘʤʠ, ʧʨʦʡʜʝʥʥʳʤʠ ʧʨʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ 
ʥʘʩʪʦʷʱʝʛʦ ʢʦʤʧʣʝʢʪʘ ɻʦʩʛʝʦʣʢʘʨʪʳ-1000/3 ʠʩʧʦʣʴʟʦʚʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʧʦ 
595 ʙʫʨʦʚʳʤ ʩʢʚʘʞʠʥʘʤ. 
ɼʦʤʝʟʦʟʦʡʩʢʠʡ ʬʫʥʜʘʤʝʥʪ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ ʚʩʢʨʳʪ ʙʦʣʝʝ ʨʝʜ-

ʢʠʤʠ ʛʣʫʙʦʢʠʤʠ ʩʢʚʘʞʠʥʘʤʠ. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʢʘʨʪʳ ʜʦʶʨʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ 
ʢʦʤʧʣʝʢʪʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʧʦ 185 ʩʢʚʘʞʠʥʘʤ, ʩʚʝʜʝʥʠʷ ʧʦ ʢʦʪʦʨʳʤ 
ʧʦʤʝʱʝʥʳ ʚ ʩʦʧʨʦʚʦʞʜʘʶʱʫʶ ʙʘʟʫ ʜʘʥʥʳʭ. 
ɻʦʨʥʦ-ʩʢʣʘʜʯʘʪʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʥʘ 75

 
% ʠʟʫʯʝʥʘ ʛʝʦʣʦʛʦʩʲʝʤʦʯʥʳʤʠ 

ʨʘʙʦʪʘʤʠ ʤʘʩʰʪʘʙʘ 1
 
:
 
50 000 (36 ʣʠʩʪʦʚ). ʆʩʥʦʚʥʦʡ ʦʙʲʝʤ ʩʲʝʤʦʢ ʧʨʦʚʝʜʝʥ 

ʚ 1960ï1970-ʝ ʛʦʜʳ. 
ʇʦʯʪʠ ʥʘ ʚʩʝʡ ʧʣʦʱʘʜʠ ʧʨʦʚʝʜʝʥʳ ʧʦʠʩʢʦʚʳʝ ʠ ʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ ʥʘ 

ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʚ ʂʫ-
ʣʫʥʜʠʥʩʢʦʤ ʨʘʡʦʥʝ ʠ ʚʦʢʨʫʛ ʛʦʨʦʜʦʚ ʅʦʚʦʩʠʙʠʨʩʢ, ɹʘʨʥʘʫʣ, ʂʘʤʝʥʴ-ʥʘ-ʆʙʠ. 
ʆʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʜʝʪʘʣʴʥʳʤʠ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘ-
ʥʠʷʤʠ. ʆʙʲʝʢʪʘʤʠ ʧʦʠʩʢʦʚ ʠ ʨʘʟʚʝʜʢʠ ʷʚʣʷʣʠʩʴ ʘʥʪʨʘʮʠʪʳ ɻʦʨʣʦʚʩʢʦʛʦ ʫʛ-
ʣʝʥʦʩʥʦʛʦ ʧʨʦʛʠʙʘ, ʤʝʜʥʦ-ʥʠʢʝʣʝʚʦʝ ʠ ʨʝʜʢʦʤʝʪʘʣʣʴʥʦʝ (ʦʣʦʚʦ, ʚʦʣʴʬʨʘʤ) 
ʦʨʫʜʝʥʝʥʠʝ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ, ʠʣʴʤʝʥʠʪ-ʮʠʨʢʦʥʦʚʳʝ ʨʦʩ-
ʩʳʧʠ ʠ ʛʠʜʨʦʛʝʥʥʦʝ ʫʨʘʥʦʚʦʝ ʦʨʫʜʝʥʝʥʠʝ ʥʘ ʛʨʘʥʠʮʝ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ 
ʧʣʠʪʳ ʩ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʴʶ (ʆʨʜʳʥʩʢʠʡ, ʂʦʣʳʚʘʥʩʢʠʡ ʨʘʡʦʥʳ), ʟʦ-
ʣʦʪʦ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʦʢʦʥʯʘʥʠʠ ʉʘʣʘʠʨʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʩʫʣʴʬʠʜʥʦʝ ʧʦʣʠ-
ʤʝʪʘʣʣʠʯʝʩʢʦʝ ʦʨʫʜʝʥʝʥʠʝ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʂʦʣʳʚʘʥʴ-ʊʦʤʩʢʦʡ ʟʦʥʳ, 
ʧʨʠʨʦʜʥʘʷ ʩʦʜʘ, ʩʫʣʴʬʘʪʥʳʝ ʠ ʧʦʚʘʨʝʥʥʘʷ ʩʦʣʠ ʚ ʂʫʣʫʥʜʠʥʩʢʦʡ ʠ ɹʘʨʘʙʠʥ-
ʩʢʦʡ ʩʪʝʧʷʭ, ʪʦʨʬ ʠ ʩʘʧʨʦʧʝʣʠ ʥʘ ʩʝʚʝʨʝ ʧʣʦʱʘʜʠ ʣʠʩʪʘ, ʵʢʟʦʛʝʥʥʦʝ ʞʝʣʝʟ-
ʥʦʝ, ʤʘʨʛʘʥʮʝʚʦʝ ʠ ʙʦʢʩʠʪʦʚʦʝ ʦʨʫʜʝʥʝʥʠʝ, ʨʘʜʦʥʦʚʳʝ, ʤʠʥʝʨʘʣʴʥʳʝ ʠ ʧʠʪʴ-
ʝʚʳʝ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʠ ʜʨ. 
ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ ʥʘ ʧʣʦʱʘʜʠ ʣʠʩʪʘ ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ. 

ɺ ʭʦʜʝ ʛʝʦʣʦʛʦʩʲʝʤʦʯʥʳʭ ʨʘʙʦʪ ʤʘʩʰʪʘʙʘ 1
 
:
 
200 000 ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʧʦʯʪʠ ʥʘ 

ʧʦʣʦʚʠʥʫ ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʪʘʚʣʝʥʳ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ ʤʘʩʰʪʘʙʘ 
1

 
:
 
2 500 000, ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʥʝ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ, ʙʘʟʠʨʫʶʱʠʭʩ ̫

ʥʘ ʫʩʪʘʨʝʚʰʠʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ ʦʩʥʦʚʘʭ ʠ ʥʝ ʦʪʚʝʯʘʶʱʠʭ 
ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʧʦʜʦʙʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ. ʂ ʢʨʫʧʥʳʤ ʦʙʦʙʱʘ-
ʶʱʠʤ ʥʘʫʯʥʳʤ ʪʨʫʜʘʤ, ʧʦʩʚʷʱʝʥʥʳʤ ʚʦʧʨʦʩʘʤ ʛʝʦʤʦʨʬʦʣʦʛʠʠ ʨʝʛʠʦʥʘ, ʦʪ-
ʥʦʩʷʪʩʷ çɻʝʦʤʦʨʬʦʣʦʛʠʷ ʉʠʙʠʨʠè [42], çɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʘʷ ʨʘʚʥʠʥʘè [12], 
çʇʘʣʝʦʛʝʦʛʨʘʬʠʷ ʧʨʝʜʘʣʪʘʡʩʢʦʡ ʯʘʩʪʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʚ ʤʝʟʦʟʦʝ ʠ ʢʘʡʥʦ-
ʟʦʝè [112], çʇʦʚʝʨʭʥʦʩʪʠ ʚʳʨʘʚʥʠʚʘʥʠʷ ʠ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʉʉʉʈè [137], çʈʘʚʥʠʥʳ ʠ ʛʦʨʳ ʉʠʙʠʨʠè [143], çʇʨʝʜʘʣʪʘʡʩʢʘʷ ʚʧʘʜʠʥʘ ʠ 
ʧʨʦʙʣʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʝʜʛʦʨʥʳʭ ʦʧʫʩʢʘʥʠʡ [4], çʉʪʨʫʢʪʫʨʥʘʷ ʛʝʦʤʦʨ-
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ʬʦʣʦʛʠʷ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠè [81], çʕʚʦʣʶʮʠʷ ʨʝʯʥʳʭ ʩʠʩʪʝʤ ɿʘʧʘʜʥʦʡ ʉʠʙʠ-
ʨʠ ʚ ʤʝʟʦʟʦʝ ʠ ʢʘʡʥʦʟʦʝè [113].  
ʀʪʦʛʘʤʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʠ ʩʣʝʜʫʶʱʠʝ ʤʝʣʢʦʤʘʩ-

ʰʪʘʙʥʳʝ ʢʘʨʪʳ, ʚʢʣʶʯʘʶʱʠʝ ʪʝʨʨʠʪʦʨʠʶ ʣʠʩʪʘ: ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ 
ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʳ ʤʘʩʰʪʘʙʘ 1

 
:
 
1 500 000, ʧʦʜ ʨʝʜʘʢʮʠʝʡ ʀ. ʇ. ɺʘʨ-

ʣʘʤʦʚʘ [46]; ʢʘʨʪʘ ʇʦʚʝʨʭʥʦʩʪʠ ʚʳʨʘʚʥʠʚʘʥʠʷ ʠ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʥʘ ʪʝʨ-
ʨʠʪʦʨʠʠ ʉʉʉʈ ʤʘʩʰʪʘʙʘ 1

 
:
 
2 500 000, ʧʦʜ ʨʝʜʘʢʮʠʝʡ ʀ. ʇ. ɻʝʨʘʩʠʤʦʚʘ, 

ɸ. ɺ. ʉʠʜʦʨʝʥʢʦ [137]; ʢʘʨʪʘ ʥʦʚʝʡʰʝʡ ʪʝʢʪʦʥʠʢʠ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʦʙʣʘʩʪʝʡ 
ʉʠʙʠʨʠ ʤʘʩʰʪʘʙʘ 1

 
:
 
2 500 000, ʧʦʜ ʨʝʜʘʢʮʠʝʡ ʅ. ɸ. ʌʣʦʨʝʥʮʝʚʘ, ʀ. ʇ. ɺʘʨ-

ʣʘʤʦʚʘ [91]. 
ʅʘ ʧʨʦʪʷʞʝʥʠʠ 50 ʣʝʪ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚʦʜʦʩʥʘʙʞʝ-

ʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʘ ʪʘʢʞʝ ʦʨʦʰʝʥʠʷ ʟʝʤʝʣʴ ʚʝʣʠʩʴ ʠʥʪʝʥʩʠʚʥʳʝ 
ʨʝʛʠʦʥʘʣʴʥʳʝ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʥʳʭ ʤʘʩʰʪʘʙʦʚ ʩ ʰʠʨʦ-
ʢʠʤ ʧʨʠʤʝʥʝʥʠʝʤ ʙʫʨʦʚʳʭ ʨʘʙʦʪ ʠ ʜʝʪʘʣʴʥʳʤ ʠʟʫʯʝʥʠʝʤ ʤʝʟʦʢʘʡʥʦʟʦʡʩʢʠʭ 
ʦʪʣʦʞʝʥʠʡ (ʚʩʝʛʦ 90 ʬʦʥʜʦʚʳʭ ʨʘʙʦʪ). 
ʕʢʦʣʦʛʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʤʘʩʰʪʘʙʘ 1

 
:
 
1 000 000, 1

 
:
 
500 000 ʧʦʢʨʳ-

ʪʳ ʪʝʨʨʠʪʦʨʠʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ʈʘʙʦʪʳ ʤʘʩʰʪʘʙʘ 
1

 
:
 
200 000 ʦʭʚʘʪʳʚʘʶʪ ʅʦʚʦʩʠʙʠʨʩʢʠʡ, ɿʘʨʠʥʩʢʠʡ, ʅʦʚʦʘʣʪʘʡʩʢʦ-ɹʘʨʥʘʫʣʴ-

ʩʢʠʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʝ ʨʘʡʦʥʳ ʩ ʥʘʧʨʷʞʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 
ʩʠʪʫʘʮʠʝʡ (ʵʢʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ), ʉʣʘʚʛʦʨʦʜʩʢʦ-ɹʣʘʛʦʚʝ-
ʱʝʥʩʢʠʡ, ʂʫʣʫʥʜʠʥʩʢʦ-ʂʣʶʯʝʚʩʢʦʡ, ɹʘʨʘʙʠʥʩʢʦ-ʂʫʡʙʳʰʝʚʩʢʠʡ ʨʘʡʦʥʳ ʩ 
ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʣʘʥʜʰʘʬʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ (ʵʢʦʣʦʛʦ-ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʝ 
ʠʟʫʯʝʥʠʝ) ʠʣʠ ʪʝʨʨʠʪʦʨʠʠ ʩ ʘʢʪʠʚʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 
(ʠʟʫʯʝʥʠʝ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ). 
ʇʣʦʱʘʜʴ ʣʠʩʪʘ ʦʙʝʩʧʝʯʝʥʘ ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ, ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʌɻʋʇ 

çʀʥʩʪʠʪʫʪ ʤʠʥʝʨʘʣʦʛʠʠ, ʛʝʦʭʠʤʠʠ ʠ ʢʨʠʩʪʘʣʣʦʭʠʤʠʠ ʨʝʜʢʠʭ ʵʣʝʤʝʥʪʦʚè ʚ 
2003 ʛ., ʚʢʣʶʯʘʶʱʝʡ ʢʘʨʪʳ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʘʥʦʤʘʣʠʡ ʠ ʵʢʦʣʦʛʦ-ʛʝʦʭʠʤʠ-
ʯʝʩʢʫʶ ʤʘʩʰʪʘʙʘ 1

 
:
 
1 000 000, ʩʭʝʤʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʧʦ ʪʠʧʘʤ ʚʪʦʨʠʯʥʳʭ 

ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʦʨʝʦʣʦʚ ʠ ʧʦʪʝʥʮʠʘʣʫ ʩʘʤʦʦʯʠʱʝʥʠʷ ʦʪ ʤʝʪʘʣʣʦʚ ʧʨʠʨʦʜʥʳʭ 
ʣʘʥʜʰʘʬʪʦʚ ʤʘʩʰʪʘʙʘ 1

 
:
 
5 000 000, ʦʙʲʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʦʡ ʩ ʜʠʘʛʨʘʤʤʘʤʠ 

ʠʟʫʯʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ 
[261]. 
ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʚʝʜʝʥʠʷ ʦ ʛʝʦʭʠ-

ʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʟʘ ʧʝʨʠʦʜ ʩ 1975 ʧʦ 1999 ʛʦʜ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘ-
ʝʚ ʦʥʠ ʷʚʣʷʣʠʩʴ ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠ ʛʠʜʨʦʛʝʦ-
ʣʦʛʠʯʝʩʢʦʡ ʩʲʝʤʦʢ, ʪʝʤʘʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʦʠʩʢʘʭ ʥʝʬʪʠ, ʛʘʟʘ, ʚʦʜʳ ʠ 
ʪʚʝʨʜʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ʆʧʨʦʙʦʚʘʣʩʷ ʦʜʠʥ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʛʝʦʣʦʛʠ-
ʯʝʩʢʦʡ ʩʨʝʜʳ. ʇʨʦʙʳ ʦʪʙʠʨʘʣʠʩʴ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʂʘʯʝʩʪʚʦ ʦʩʥʦʚʳ ʦʮʝʥʠʚʘʝʪ-
ʩʷ ʢʘʢ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ. 
ʇʦʯʪʠ ʚʩʷ ʪʝʨʨʠʪʦʨʠʷ ʣʠʩʪʘ ʧʦʢʨʳʪʘ ʘʵʨʦʤʘʛʥʠʪʥʳʤʠ ʩʲʝʤʢʘʤʠ ʤʘʩʰʪʘ-

ʙʦʚ 1
 
:
 
25 000ï1

 
:
 
50 000, ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʤʠ ʨʘʙʦʪʘʤʠ ʤʘʩʰʪʘʙʦʚ 1

 
:
 
200 000ï

1
 
:
 
100 000, ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ ʯʝʪʚʝʨʪʴ (ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʳʝ ʩʪʨʫʢʪʫʨʳ, ɻʦʨʣʦʚ-

ʩʢʠʡ ʫʛʣʝʥʦʩʥʳʡ ʙʘʩʩʝʡʥ) ï 1
 
:
 
50 000ï1

 
:
 
25 000. 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʝʩʴ ʣʠʩʪ ʦʭʚʘʯʝʥ ʩʝʡʩʤʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʤʘʩʰʪʘʙʦʚ 
1

 
:
 
500 000ï1

 
:
 
200 000, ʟʘʧʘʜʥʘʷ (ʨʘʚʥʠʥʥʘʷ) ʯʘʩʪʴ ï 1

 
:
 
100 000 ʩ ʫʯʘʩʪʢʘʤʠ 

1
 
:
 
50 000 ʠ 1

 
:
 
25 000. ʉ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ ʣʠʩʪ ʧʝʨʝʩʝʯʝʥ ʧʨʦʬʠ-

ʣʷʤʠ ʪʝʣʣʫʨʠʯʝʩʢʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ. ʅʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʨʘʩʧʦʣʘ-
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ʛʘʝʪʩʷ ʬʨʘʛʤʝʥʪ ʧʨʦʬʠʣʷ ʛʣʫʙʠʥʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʐʧʘʪ. 
ʉ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ ʪʝʨʨʠʪʦʨʠʷ ʣʠʩʪʘ ʧʝʨʝʩʝʯʝʥʘ ʧʨʦʬʠʣʝʤ ʄʆɻʊ 
çʖʞɻʝʦʉʝʡʩʤ-2è. 
ʆʩʥʦʚʥʘʷ ʧʣʦʱʘʜʴ ʧʦʢʨʳʪʘ ʵʣʝʢʪʨʦʨʘʟʚʝʜʢʦʡ ʤʘʩʰʪʘʙʦʚ 1

 
:
 
200 000ï

1
 
:
 
100 000, ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʳʝ ʩʪʨʫʢʪʫʨʳ ï 1

 
:
 
50 000ï1

 
:
 
25 000. 

ɺ 2005 ʛ. ʥʘ ʧʣʦʱʘʜʴ ʣʠʩʪʘ ʌɻʋʅʇʇ çɻʝʦʣʦʛʦʨʘʟʚʝʜʢʘè (ʛ. ʉʘʥʢʪ-
ʇʝʪʝʨʙʫʨʛ) ʩʦʩʪʘʚʣʝʥʘ ʦʧʝʨʝʞʘʶʱʘʷ ʛʝʦʬʠʟʠʯʝʩʢʘʷ ʦʩʥʦʚʘ (ʆɻʌʆ). ʆʥʘ 
ʚʢʣʶʯʘʝʪ ʢʘʨʪʳ ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʝʡ ʤʘʩʰʪʘʙʘ 
1

 
:
 
1 000 000, ʨʷʜ ʧʨʦʠʟʚʦʜʥʳʭ ʢʘʨʪ ʠ ʩʭʝʤ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʤʘʩ-

ʰʪʘʙʦʚ 1
 
:
 
1 000 000 ʠ 1

 
:
 
2 500 000, ʧʦʷʩʥʠʪʝʣʴʥʫʶ ʟʘʧʠʩʢʫ [304]. ʉʚʦʜʥʘʷ 

ʢʘʨʪʘ ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʦʩʪʘʚʣʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʟʫʣʴʪʘ-
ʪʦʚ ʘʵʨʦʤʘʛʥʠʪʥʦʡ ʩʲʝʤʢʦʡ ʤʘʩʰʪʘʙʘ 1

 
:
 
200 000 (ʦʪʜʝʣʴʥʳʝ ʧʣʦʱʘʜʠ ï 

1
 
:
 
1 000 000), ʚʳʧʦʣʥʝʥʥʦʡ ʚ 1949ï1959 ʛʛ. ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʝʨʚʳʭ ʤʦʜʝʣʝʡ 

ʬʝʨʨʦʟʦʥʜʦʚʳʭ ʘʵʨʦʤʘʛʥʠʪʦʤʝʪʨʦʚ. 
ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʝʝ 70% ʧʣʦʱʘʜʠ ʣʠʩʪʘ ʧʦʢʨʳʪʦ ʙʦʣʝʝ ʧʦʟʜ-

ʥʠʤʠ (1974ï1999 ʛʛ.) ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʜʝʪʘʣʴʥʳʤʠ 
(1

 
:
 
25 000ï1

 
:
 
50 000) ʘʵʨʦʤʘʛʥʠʪʥʳʤʠ ʩʲʝʤʢʘʤʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʷʜʝʨʥʦ-

ʧʨʝʮʝʩʩʠʦʥʥʳʭ ʧʨʦʪʦʥʥʳʭ ʠ ʢʚʘʥʪʦʚʳʭ ʘʵʨʦʤʘʛʥʠʪʦʤʝʪʨʦʚ. ʅʘ ʠʭ ʦʩʥʦʚʝ 
ʩʦʟʜʘʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʥʝ- ʠ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʝ ʢʘʨʪʳ ʘʵʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦ-
ʣʷ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʚ ʪ. ʯ. ʣʠʩʪʘ N-44. ʂ ʩʦʞʘʣʝʥʠʶ, ʨʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʨʘʙʦʪ 
ʥʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʣʠʩʪʘ. ʅʝ ʫʯʪʝʥʳ ʚ 
ʆɻʌʆ ʤʥʦʛʦʣʝʪʥʠʝ ʵʣʝʢʪʨʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ ʥʘ ʧʣʦʱʘʜʠ ʣʠʩʪʘ, ʚ ʨʝʟʫʣʴ-
ʪʘʪʝ ʢʦʪʦʨʳʭ ʠʩʩʣʝʜʦʚʘʥ ɻʦʨʣʦʚʩʢʠʡ ʫʛʣʝʥʦʩʥʳʡ ʧʨʦʛʠʙ, ʦʪʢʨʳʪʳ ʤʝʩʪʦ-
ʨʦʞʜʝʥʠʷ ʘʥʪʨʘʮʠʪʘ, ʘ ʪʘʢʞʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʙʦʙʱʝʥʠʷ ʥʘʟʝʤʥʳʭ ʛʝʦʬʠ-
ʟʠʯʝʩʢʠʭ ʩʲʝʤʦʢ, ʚʳʧʦʣʥʝʥʥʳʝ ʩʠʣʘʤʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʎɻʕ. ɺʩʝ ʵʪʠ ʤʘʪʝʨʠ-
ʘʣʳ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʭʦʜʝ ʩʦʟʜʘʥʠʠ ɻʂ-1000/3. 
ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʣʠʩʪʘ ʩʦʩʪʘʚʣʷʶʪ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʠ ʨʝʛʠʦ-

ʥʘʣʴʥʳʝ ʩʭʝʤʳ, ʘʧʨʦʙʠʨʦʚʘʥʥʳʝ ʄʉʂ ʚ 2000ï2004 ʛʛ. ʜʣʷ ʤʝʟʦʟʦʡʩʢʠʭ ʠ 
ʢʘʡʥʦʟʦʡʩʢʠʭ ʠ ʚ 1979 ʛ. ʜʣʷ ʧʦʟʜʥʝʜʦʢʝʤʙʨʠʡʩʢʠʭ ʠ ʧʘʣʝʦʟʦʡʩʢʠʭ ʦʙʨʘʟʦʚʘ-
ʥʠʡ. 
ʇʝʪʨʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʨʘʩʯʣʝʥʝʥʠʷ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʪʝʨʨʠ-

ʪʦʨʠʠ ʩʦʩʪʘʚʣʷʝʪ ʨʘʙʦʪʘ çʂʦʨʨʝʣʷʮʠʷ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ 
ʢʦʤʧʣʝʢʩʦʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɸʉʉʆè [171]. 
ʃʝʛʝʥʜʘ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʩʝʨʠʠ ʣʠʩʪʦʚ ɻʦʩʛʝʦʣʢʘʨʪʳ-1000/3 ʧʦʜʛʦʪʦʚʣʝʥʘ 

ʚ 2006 ʛ. [194] ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʘ ʚ 2009 ʛ. [195]. ɺ ʨʘʤʢʘʭ ʣʠʩʪʘ ʦʥʘ ʙʘʟʠ-
ʨʫʝʪʩʷ ʥʘ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʣʝʛʝʥʜʘʭ ʆʤʩʢʦ-ʂʫʣʫʥʜʠʥʩʢʦʡ ʧʦʜʩʝʨʠʠ ɿʘʧʘʜʥʦ-
ʉʠʙʠʨʩʢʦʡ [272], ʂʫʟʙʘʩʩʢʦʡ [196] ʠ ɸʣʪʘʡʩʢʦʡ [328] ʩʝʨʠʡ ʣʠʩʪʦʚ ɻʦʩʛʝʦʣ-
ʢʘʨʪʳ-200/2. 
ɹʦʣʝʝ ʧʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʦʡ, ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʠ ʛʝʦʬʠ-

ʟʠʯʝʩʢʦʡ ʠʟʫʯʝʥʥʦʩʪʠ ʣʠʩʪʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʭʝʤʳ ʧʨʠʚʝʜʝʥʳ ʚ ʢʘʪʘʣʦʛʝ 
çIZUCHè ʩʦʧʨʦʚʦʞʜʘʶʱʝʡ ʙʘʟʳ ʜʘʥʥʳʭ. 
ʂʦʤʧʣʝʢʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʢʘʨʪʳ ʣʠʩʪʘ N-44 ï ʅʦʚʦʩʠʙʠʨʩʢ ʧʦʜʛʦʪʦʚʣʝʥ 

ʌɻʋʇ çʉʅʀʀɻɻʠʄʉè, ʚʢʣʶʯʘʝʪ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ ʜʦʯʝʪʚʝʨʪʠʯʥʳʭ (ʪʨʠ 
ʣʠʩʪʘ), ʯʝʪʚʝʨʪʠʯʥʳʭ (ʪʨʠ ʣʠʩʪʘ) ʠ ʜʦʶʨʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʢʘʨʪʫ ʧʦʣʝʟʥʳʭ 
ʠʩʢʦʧʘʝʤʳʭ, ʢʘʨʪʫ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʟʤʝʱʝʥʠʷ ʠ ʧʨʦʛʥʦʟʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦ-
ʧʘʝʤʳʭ (ʪʨʠ ʣʠʩʪʘ), ʦʙʲʷʩʥʠʪʝʣʴʥʫʶ ʟʘʧʠʩʢʫ ʩ ʠʣʣʶʩʪʨʘʮʠʷʤʠ ʠ ʪʝʢʩʪʦʚʳʤʠ 
ʧʨʠʣʦʞʝʥʠʷʤʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʠ ʝʜʠʥʫʶ ʮʠʬʨʦʚʫʶ ʤʦʜʝʣʴ. 
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ɻʝʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʢʘʨʪʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʧʨʦʛʥʦʟʘ ʧʦʣʝʟʥʳʭ ʠʩ-
ʢʦʧʘʝʤʳʭ ʩʣʫʞʠʪ ʢʘʨʪʘ ʜʦʯʝʪʚʝʨʪʠʯʥʳʭ, ʜʣʷ ʪʦʨʬʘ, ʩʦʣʝʡ ʠ ʣʝʯʝʙʥʳʭ ʛʨʷ-
ʟʝʡ ï ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. 
ʂʘʨʪʘ ʜʦʶʨʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʦʩʪʨʦʝʥʘ ʩ ʧʦʤʦʱʴʶ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝ-

ʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʣʝʡ ʧʦ 35 ʩʫʙʧʘʨʘʣʣʝʣʴʥʳʤ ʨʘʩʯʝʪ-
ʥʳʤ ʧʨʦʬʠʣʷʤ ʜʣʠʥʦʡ 30ï250 ʢʤ, ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʥʠʤʠ ʦʢʦʣʦ 25 ʢʤ. 
ʆʩʥʦʚʦʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʢʘʨʪʳ ʤʘʛʥʠʪʥʳʭ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʣʝʡ 
ʤʘʩʰʪʘʙʘ 1

 
:
 
1 000 000 ʆɻʌʆ ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʪʨʘʥʩʬʦʨʤʘʮʠʷʤʠ, ʜʘʥʳʝ ʦ 

ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʠʩʭʦʜʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʛʝʦʣʦʛʠʯʝ-
ʩʢʦʤ ʩʪʨʦʝʥʠʠ ʪʝʨʨʠʪʦʨʠʠ (ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ ʠ ʩʭʝʤʳ 
ʬʫʥʜʘʤʝʥʪʘ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ ʤʘʩʰʪʘʙʦʚ 1

 
:
 
1 000 000ï1

 
:
 
500 000). 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʘʚʪʦʨʩʢʦʡ ʤʝʪʦʜʠʢʝ 
[331], ʢʦʪʦʨʘʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʝʦʤʘʛʥʠʪʥʦʡ ʠ (ʠʣʠ) ʧʣʦʪʥʦʩʪ-
ʥʦʡ ʤʦʜʝʣʠ ʧʦ ʥʘʙʣʶʜʝʥʥʳʤ ʧʦʣʷʤ ʤʘʛʥʠʪʦʨʘʟʚʝʜʢʠ ʠ (ʠʣʠ) ʛʨʘʚʠʨʘʟʚʝʜʢʠ. 
ʆʩʥʦʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʘʚʪʦʨʩʢʘʷ ʧʨʦʛʨʘʤʤʘ GEOLAB, ʩ ʧʦʤʦ-
ʱʴʶ ʢʦʪʦʨʦʡ ʢʦʥʩʪʨʫʠʨʫʶʪʩʷ ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʧʦʣʝʡ ʧʣʦʪʥʦʩʪʠ ʠ (ʠʣʠ) 
ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʚ ʪʨʝʭʤʝʨʥʦʤ ʠʣʠ ʜʚʫʭʤʝʨʥʦʤ ʚʘʨʠʘʥʪʘʭ. 
ɻʣʫʙʠʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 10 ʢʤ. ɼʣʷ ʢʘʞʜʦʛʦ ʧʨʦʬʠʣʷ ʧʦʩʪʨʦʝ-

ʥʳ ʧʣʦʪʥʦʩʪʥʘʷ, ʤʘʛʥʠʪʥʘʷ ʠ ʦʙʦʙʱʘʶʱʘʷ ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʠ. ʀʭ ʧʦʩʣʝ-
ʜʫʶʱʠʡ ʘʥʘʣʠʟ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʜʨʫʛʠʤʠ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ 
ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʙʫʨʝʥʠʷ ʧʦ 327 ʩʢʚʘʞʠʥʘʤ, ʚʩʢʨʳʚʰʠʤ ʧʘʣʝʦʟʦʡʩʢʦʝ ʦʩʥʦʚʘ-
ʥʠʝ ʧʣʠʪʳ, ʦʙʝʩʧʝʯʠʚʘʣ ʩʦʩʪʘʚʣʝʥʠʝ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʳ ʬʫʥʜʘʤʝʥʪʘ. 
ʉʦʧʨʦʚʦʞʜʘʶʱʘʷ ʙʘʟʘ ʜʘʥʥʳʭ çN44_DBè ʚʢʣʶʯʘʝʪ ʩʠʩʪʝʤʫ ʠʟ 17 ʩʦʛʣʘ-

ʩʦʚʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʢʘʨʪʦʡ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʪʘʙʣʠʮ, ʩʦʟʜʘʥʥʳʭ ʚ 
ʩʨʝʜʝ Access (ʬʘʡʣ çdbN44.mdbè), ʢʘʨʪʫ ʬʘʢʪʦʚ, ʚʳʧʦʣʥʝʥʥʫʶ ʚ ʧʨʠʣʦʞʝʥʠʠ 
ArcGIS (ʢʘʪʘʣʦʛʠ çKFMè ʠ çFAKT_makè), ʠ ʢʘʪʘʣʦʛ çIZUCHè ʩ ʤʘʪʝʨʠʘʣʘʤʠ 
ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʦʡ, ʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠ ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʠʟʫʯʝʥʥʦʩʪʠ ʣʠʩʪʘ. 
ʉʦʩʪʘʚ ʙʘʟʳ ʜʘʥʥʳʭ ʚ ʩʨʝʜʝ Access, ʩʦʜʝʨʞʘʥʠʝ ʪʘʙʣʠʮ ʠ ʢʦʣʠʯʝʩʪʚʦ ʟʘ-

ʧʠʩʝʡ ʧʦ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1. 
ɹʣʦʢ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʠʟʫʯʝʥʥʦʩʪʠ ʩʦʜʝʨʞʠʪ ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʠ ʤʘʢʝʪʳ 

ʧʝʯʘʪʠ ʩʭʝʤ ʠʟʫʯʝʥʥʦʩʪʠ ʣʠʩʪʘ ʩ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʨʘʙʦʪ ʧʦ ʚʠʜʘʤ ʠ ʤʘʩʰʪʘ-
ʙʘʤ. ɺ ʘʪʨʠʙʫʪʠʚʥʳʭ ʪʘʙʣʠʮʘʭ shp-ʬʘʡʣʦʚ ʧʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʦʙ ʘʚʪʦʨʘʭ-
ʠʩʧʦʣʥʠʪʝʣʷʭ, ʥʘʟʚʘʥʠʷʭ, ʠʥʚʝʥʪʘʨʥʳʭ ʥʦʤʝʨʘʭ ʠ ʤʝʩʪʝ ʭʨʘʥʝʥʠʷ ʦʪʯʝʪʦʚ, 
ʩʨʦʢʘʭ, ʦʨʛʘʥʠʟʘʮʠʠ-ʠʩʧʦʣʥʠʪʝʣʝ, ʚʠʜʝ, ʤʘʩʰʪʘʙʝ, ʤʝʪʦʜʘʭ, ʩʦʜʝʨʞʘʥʠʠ ʨʘ-
ʙʦʪ ʠ ʪ. ʧ. 
ɸʚʪʦʨʳ ʢʦʤʧʣʝʢʪʘ ʙʣʘʛʦʜʘʨʷʪ ʟʘ ʩʦʜʝʡʩʪʚʠʝ ʠ ʧʣʦʜʦʪʚʦʨʥʳʝ ʢʦʥʩʫʣʴʪʘ-

ʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ ʌɻʋʇ çɺʉɽɻɽʀè: ʟʘʚʝʜʫʶʱʝʛʦ ʦʪʜʝʣʦʤ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠ-
ʨʠ ʅ. ʀ. ɻʫʩʝʚʘ ʠ ʟʘʚʝʜʫʶʱʝʛʦ ʦʪʜʝʣʦʤ ʄʝʣʢʦʤʘʩʰʪʘʙʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ 
ʢʘʨʪʠʨʦʚʘʥʠʷ ʀ. ɺ. ɺʝʨʙʠʮʢʦʛʦ, ʟʘ ʧʦʤʦʱʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ï ʩʦʪʨʫʜʥʠ-
ʢʦʚ ʌɻʋʇ çʉʅʀʀɻɻʠʄʉè: ʟʘʤʝʩʪʠʪʝʣʷ ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ ʂ. ɸ. ɾʫʢʦ-
ʚʘ, ʟʘʚ. ʣʘʙ. ʅ. ɸ. ɹʦʙʳʢʠʥʫ ʠ ɹ. ɻ. ʂʨʘʝʚʩʢʦʛʦ, ʚʝʜʫʱʝʛʦ ʢʘʨʪʦʛʨʘʬʘ 
ʄ. ʉ. ɻʨʘʭʥʠʯʝʚʫ, ʠʥʞʝʥʝʨʘ ɺ. ʅ. ʗʢʠʤʦʚʘ, ʚʝʜʫʱʝʛʦ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ 
ʃ. ɻ. ʇʝʨʝʛʦʝʜʦʚʘ. 
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ʊʘʙʣʠʮʘ 1  

ʉʦʩʪʘʚ ʠ ʩʦʜʝʨʞʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʣʠʩʪʘ N-44 ï ʅʦʚʦʩʠʙʠʨʩʢ (ʬʘʡʣ çdbN44.mdb) 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʪʘʙʣʠʮʳ ʉʦʜʝʨʞʘʥʠʝ ʪʘʙʣʠʮʳ 
ʂʦʣʠʯʝʩʪʚʦ 
ʟʘʧʠʩʝʡ 

ʇʝʨʚʠʯʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ 

N44_Ispolnitel ʇʝʨʝʯʝʥʴ ʠ ʢʦʜʳ ʠʩʧʦʣʥʠʪʝʣʝʡ 10 

N44_MarshrutKatalog ʂʘʪʘʣʦʛ ʤʘʨʰʨʫʪʦʚ 2012ï2013 ʛʛ. (ʦʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ) 311 

N44_MarshrutDoc ɼʦʢʫʤʝʥʪʘʮʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʤʘʨʰʨʫ-
ʪʘʤ 

1335 

ʇʦʣʝʟʥʳʝ ʠʩʢʦʧʘʝʤʳʝ 

N44_Minerag ʀʥʬʦʨʤʘʮʠʷ ʧʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤ ʠ ʧʨʦʷʚʣʝʥʠʷʤ 1678 

ʉʢʚʘʞʠʥʳ 

N44_Skv_Katalog ʈʝʝʩʪʨ ʩʢʚʘʞʠʥ, ʧʦʢʘʟʘʥʥʳʭ ʥʘ ʢʘʨʪʝ ʬʘʢʪʦʚ (ʦʙʱʘʷ 
ʠʥʬʦʨʤʘʮʠʷ) 

595 

N44_Skv_StratRazbivka ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʨʘʟʙʠʚʢʘ ʨʘʟʨʝʟʦʚ ʩʢʚʘʞʠʥ, ʭʘʨʘʢ-
ʪʝʨʠʩʪʠʢʘ ʚʩʢʨʳʪʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ 

3876 

ɸʥʘʣʠʪʠʢʘ 

N44_PGhim ʈʝʟʫʣʴʪʘʪʳ ʈʌɸ, ICP-MS, ʠʟʦʪʦʧʥʳʭ (Rb-Sr, Sm-Nd) 
ʠʩʩʣʝʜʦʚʘʥʠʡ (ʘʚʪʦʨʩʢʠʝ ʘʥʘʣʠʟʳ) 

475 

N44_PGhim2 ʈʝʟʫʣʴʪʘʪʳ çʩʠʣʠʢʘʪʥʳʭè ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʩʧʝʢʪʨʘʣʴ-
ʥʳʭ ʘʥʘʣʠʟʦʚ (ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʨʘʙʦʪʳ) 

612 

N44_DatRez ʈʝʟʫʣʴʪʘʪʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʟʦʪʦʧʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ 
(SHRIMP, Ar-Ar, Rb-Sr) (ʘʚʪʦʨʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʠ ʧʨʝʜ-
ʰʝʩʪʚʫʶʱʠʝ ʨʘʙʦʪʳ) 

37 

N44_DatRez_C14 ʈʝʟʫʣʴʪʘʪʳ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ ʯʝʪʚʝʨʪʠʯ-
ʥʳʭ ʦʪʣʦʞʝʥʠʡ (ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʨʘʙʦʪʳ) 

16 

N44_Paleont_MZ-KZ ʈʝʟʫʣʴʪʘʪʳ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʝʟʦʟʦʡ-
ʩʢʠʭ ʠ ʢʘʡʥʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ (ʘʚʪʦʨʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʠ 
ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʨʘʙʦʪʳ) 

705 

N44_Paleont_PZ ʈʝʟʫʣʴʪʘʪʳ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʘʣʝʦ-
ʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ (ʘʚʪʦʨʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʠ ʧʨʝʜʰʝ-
ʩʪʚʫʶʱʠʝ ʨʘʙʦʪʳ) 

48 

N44_Analitc ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʨʫʜʝʥʝʣʳʭ ʠ ʠʟʤʝʥʝʥʥʳʭ 
ʧʦʨʦʜ (ʩʧʝʢʪʨʘʣʴʥʳʡ ʠ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʳʡ ʘʥʘʣʠ-
ʟʳ) 

438 

N44_MinAnShlih ʈʝʟʫʣʴʪʘʪʳ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʰʣʠʭʦʚ 170 

N44_ʐʣʠʬʳ ʇʝʪʨʦʛʨʘʬʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ ʰʣʠʬʦʚ (ʘʚʪʦʨʩʢʠʝ ʤʘʪʝ-
ʨʠʘʣʳ) 

645 

N44_KOD_AnaliticMetod ʀʥʬʦʨʤʘʮʠʷ ʦ ʤʝʪʦʜʘʭ, ʣʘʙʦʨʘʪʦʨʠʷʭ ʠ ʠʩʧʦʣʥʠʪʝʣʷʭ 
ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

36 

ʉʪʨʘʪʦʪʠʧʳ ʠ ʧʝʪʨʦʪʠʧʳ 

N44_Oporn_Q ʂʘʪʘʣʦʛ ʩʪʨʘʪʦʪʠʧʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʦʧʦʨʥʳʭ ʦʙʥʘʞʝ-
ʥʠʡ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ 

30 

ɺʩʝʛʦ  11 017 
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ʉʊʈɸʊʀɻʈɸʌʀʗ 

 
ʉʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ N-44 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʦʩʘʜʦʯʥʳʤʠ, ʚʫʣʢʘʥʦʛʝʥʥʳʤʠ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʩ 
ʚʦʟʨʘʩʪʦʤ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ ʚʝʨʭʥʝʛʦ ʜʦʢʝʤʙʨʠʷ ʜʦ ʢʘʡʥʦʟʦʷ. ʇʦʟʜʥʝʜʦʢʝʤ-
ʙʨʠʡʩʢʠʝ ʠ ʧʘʣʝʦʟʦʡʩʢʦ-ʨʘʥʥʝʤʝʟʦʟʦʡʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʦʩʪʘʚʝ ʛʝʨʮʠʥʠʜ ʠ 
ʢʘʣʝʜʦʥʠʜ ʆʙʴ-ɿʘʡʩʘʥʩʢʦʡ ʠ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʩʢʣʘʜʯʘʪʳʭ ʦʙʣʘʩʪʝʡ ʧʨʠʥʠ-
ʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʩʪʨʦʝʥʠʠ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʠ ʬʫʥʜʘʤʝʥʪʘ ɿʘ-
ʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʛʝʦʩʠʥʝʢʣʠʟʳ. ʄʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ 
ʩʣʦʞʝʥʘ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʘʷ ʧʣʠʪʘ (ɿʉʇ). 
ɺ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʦʤ ʦʙʨʘʤʣʝʥʠʠ ɿʉʇ ʨʘʩʯʣʝʥʝʥʠʝ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʧʨʦʚʝʜʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʣʝʛʝʥʜʦʡ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʩʝʨʠʠ 
ɻʂ-1000/3. ɸʣʪʘʝ-ʉʘʷʥʩʢʘʷ ʩʢʣʘʜʯʘʪʘʷ ʦʙʣʘʩʪʴ ʟʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ɸʣʪʘʝ-
ʉʘʣʘʠʨʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʦʡ (ʉʉ) ʚ ʩʦʩʪʘʚʝ ʉʘʣʘʠʨʩʢʦʡ ʠ ʏʘʨʳʰʩʢʦ-
ʊʘʣʠʮʢʦʡ ʟʦʥ. ʆʩʥʦʚʘʥʠʝ ʨʘʟʨʝʟʘ ʩʣʦʞʝʥʦ ʨʘʥʥʝʢʝʤʙʨʠʡʩʢʦʡ ʚʫʣʢʘʥʦʛʝʥʥʦ-
ʦʩʘʜʦʯʥʦʡ ʘʩʩʦʮʠʘʮʠʝʡ ʦʩʪʨʦʚʦʜʫʞʥʦʡ ʧʨʠʨʦʜʳ (ʢʠʥʪʝʨʝʧʩʢʘʷ, ʧʝʯʝʨʢʠʥ-
ʩʢʘʷ, ʩʫʝʥʛʠʥʩʢʘʷ ʩʚʠʪʳ), ʩʨʝʜʥʷʷ ʯʘʩʪʴ ï ʤʦʱʥʦʡ ʬʣʠʰʦʠʜʥʦʡ ʪʦʣʱʝʡ  
¶2ïO1 ʩ ʧʨʦʷʚʣʝʥʠʷʤʠ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ (ʟʝʣʝʥʦ-ʬʠʦʣʝʪʦʚʘʷ ʩʝʨʠʷ, ʟʘ-
ʩʫʨʴʠʥʩʢʘʷ ʩʚʠʪʘ). ʈʘʥʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʚ ʣʦʢʘʣʴʥʳʭ ʥʘʣʦʞʝʥʥʳʭ 
ʩʪʨʫʢʪʫʨʘʭ ʥʝʩʦʛʣʘʩʥʦ, ʩ ʧʝʨʝʨʳʚʦʤ ʚ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ ʧʝʨʝʢʨʳʚʘʶʪʩʷ 
ʤʝʣʢʦʚʦʜʥʳʤʠ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʜʝʚʦʥʘïʥʠʞʥʝʛʦ 
ʢʘʨʙʦʥʘ. ɺ ʏʘʨʳʰʩʢʦ-ʊʘʣʠʮʢʦʡ ʟʦʥʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʤʝʶʪ 
ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʳʝ ʬʘʮʠʠ ʤʘʨʘʣʠʭʠʥʩʢʦʡ ʩʚʠʪʳ OïS2(?) ʠ ʘʥʪʦʥʴʝʚ-
ʩʢʦʡ ʪʦʣʱʠ S1ïD1(?). 
ʆʙʴ-ɿʘʡʩʘʥʩʢʘʷ ʦʙʣʘʩʪʴ ʛʝʨʮʠʥʠʜ ʧʨʝʜʩʪʘʚʣʝʥʘ ʂʦʣʳʚʘʥʴ-ʊʦʤʩʢʦʡ ʉʉ ʚ 

ʩʦʩʪʘʚʝ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʠ ɻʦʨʣʦʚʩʢʦʡ ʟʦʥ. ʈʘʟʨʝʟ ʥʘʯʠʥʘʝʪʩʷ ʚʫʣʢʘʥʦʛʝʥʥʦ-
ʦʩʘʜʦʯʥʳʤʠ ʘʩʩʦʮʠʘʮʠʷʤʠ D2ï3 (ʙʫʛʦʪʘʢʩʢʘʷ, ʪʦʛʫʯʠʥʩʢʘʷ, ʢʘʙʘʥʠʭʠʥʩʢʘʷ ʠ 
ʜʨʫʛʠʝ ʩʚʠʪʳ), ʥʘʨʘʱʠʚʘʝʪʩʷ ʤʝʣʢʦʚʦʜʥʳʤʠ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ ʬʘ-
ʮʠʷʤʠ D3ïC1 (ʧʘʯʠʥʩʢʘʷ, ʶʨʛʠʥʩʢʘʷ, ʧʦʜʦʥʠʥʩʢʘʷ ʠ ʜʨʫʛʠʝ ʩʚʠʪʳ, ʠʥʩʢʘʷ ʠ 
ʤʦʟʞʫʭʠʥʩʢʘʷ ʩʝʨʠʠ) ʠ ʟʘʚʝʨʰʘʝʪʩʷ ʫʛʣʝʥʦʩʥʦʡ ʤʦʣʘʩʩʦʡ C1ïP2 (ʝʣʴʮʦʚʩʢʘʷ 
ʠ ʦʨʜʳʥʩʢʘʷ ʩʚʠʪʳ, ʙʘʣʘʭʦʥʩʢʘʷ ʠ ʢʦʣʴʯʫʛʠʥʩʢʘʷ ʩʝʨʠʠ). 
ɺ ʬʫʥʜʘʤʝʥʪʝ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʝ ʦʙʨʘʟʦʚʘ-

ʥʠʷ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʩʪʨʦʝʥʠʠ ɹʘʨʥʘʫʣʴʩʢʦʡ 
ʩʢʣʘʜʯʘʪʦʡ ʟʦʥʳ, ʆʙʴ-ɿʘʡʩʘʥʩʢʦʡ ï ʚ ʩʪʨʦʝʥʠʠ ʋʙʠʥʩʢʦʡ, ʂʦʣʧʘʰʝʚʩʢʦʡ, 
ʂʘʣʙʘ-ʅʘʨʳʤʩʢʦʡ ʠ ʈʫʜʥʦ-ɸʣʪʘʡʩʢʦʡ ʩʢʣʘʜʯʘʪʳʭ ʩʠʩʪʝʤ. ɼʣʷ ʠʭ ʦʪʦʙʨʘʞʝ-
ʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ ʫʢʨʫʧʥʝʥʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, 
ʧʣʦʱʘʜʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʛʣʫʙʠʥʥʦʛʦ 
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ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦ 35 ʧʨʦʬʠʣʷʤ, ʧʝʨʝʩʝʢʘʶʱʠʤ ʣʠʩʪ 
ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ. ʇʨʝʜʧʦʣʘʛʘʝʤʳʡ ʦʙʲʝʤ ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʦʙʨʘ-
ʟʦʚʘʥʠʡ ʩ ʧʨʠʚʷʟʢʦʡ ʢ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ ʣʝʛʝʥʜ ɸʣʪʘʝ-
ʉʘʷʥʩʢʦʡ ʩʝʨʠʠ ɻʂ-1000/3 [195] ʠ ʆʤʩʢʦ-ʂʫʣʫʥʜʠʥʩʢʦʡ ʧʦʜʩʝʨʠʠ ɿʘʧʘʜʥʦ-
ʉʠʙʠʨʩʢʦʡ ʩʝʨʠʠ ɻʂ-200/2 [272] ʦʧʨʝʜʝʣʝʥ ʥʘ ʦʩʥʦʚʝ ʢʦʨʨʝʣʷʮʠʠ ʩ ʙʣʠʟʢʠʤʠ 
ʧʦ ʩʦʩʪʘʚʫ, ʚʦʟʨʘʩʪʫ ʠ ʩʪʨʫʢʪʫʨʥʦʤʫ ʧʦʣʦʞʝʥʠʶ ʩʚʠʪʘʤʠ ʠ ʪʦʣʱʘʤʠ ʛʦʨʥʦ-
ʩʢʣʘʜʯʘʪʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʠ ʦʧʦʨʥʳʤʠ ʨʘʟʨʝʟʘʤʠ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ 
ɿʉʇ [147, 102]. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʢʨʫʧʥʝʥʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʨʠʚʝʜʝʥʳ ʧʦ 
ʜʘʥʥʳʤ 185 ʙʫʨʦʚʳʭ ʩʢʚʘʞʠʥ, ʚʩʢʨʳʚʰʠʭ ʜʦʶʨʩʢʦʝ ʦʩʥʦʚʘʥʠʝ ɿʉʇ ʚ ʧʨʝʜʝ-
ʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ. 
ʈʘʟʨʝʟ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ ʥʠʞʥʝʡ ʶʨʳ ʜʦ ʧʘʣʝʦʛʝ-

ʥʘ ʚʢʣʶʯʠʪʝʣʴʥʦ ʧʨʝʜʩʪʘʚʣʝʥ ʤʦʨʩʢʠʤʠ ʠ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʤʠ ʬʘʮʠʷʤʠ ʚ 
ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʣʠʩʪʘ, ʫʛʣʝʥʦʩʥʳʤʠ (ʶʨʘ) ʠ ʧʝʩʪʨʦʮʚʝʪʥʳʤʠ (ʤʝʣ-
ʧʘʣʝʦʛʝʥ) ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʥʘ ʚʦʩʪʦʢʝ ʪʝʨʨʠʪʦʨʠʠ, ʟʘʚʝʨʰʘ-
ʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʦʩʘʜʢʘʤʠ ʥʝʦʛʝʥ-ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩ-
ʪʘ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʬʘʮʠʡ ʦʟʝʨʥʦ-ʘʣʣʶʚʠʘʣʴʥʦʡ ʨʘʚʥʠʥʳ. 

ɺɽʈʍʅʀʁ ʇʈʆʊɽʈʆɿʆʁ 

ɺʝʨʭʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ 
(PR2) ʧʨʝʜʧʦʣʘʛʘʶʪʩʷ ʚ ʦʩʥʦʚʘʥʠʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ ʥʘ ʟʘʧʘʜʝ ʣʠʩʪʘ 
(ʋʙʠʥʩʢʘʷ ʩʢʣʘʜʯʘʪʘʷ ʩʠʩʪʝʤʘ). ʇʨʠʩʫʪʩʪʚʠʝ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʚ 
ʬʫʥʜʘʤʝʥʪʝ ɿʉʇ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʦʩʥʦʚʘʥʦ ʩʣʘʙʦ, ʙʘʟʠʨʫʝʪʩʷ ʥʘ K-Ar-
ʜʘʪʠʨʦʚʢʘʭ 1960ï1970-ʭ ʛʦʜʦʚ (1165ï630 ʤʣʥ ʣʝʪ), ʦʧʨʝʜʝʣʝʥʠʷʭ ʩʨʘʚʥʠʪʝʣʴ-
ʥʦʡ ʜʠʩʧʝʨʩʠʠ ʜʚʫʧʨʝʣʦʤʣʝʥʠʷ ʤʠʥʝʨʘʣʦʚ ʧʦ ʙʠʦʪʠʪʫ ʠ ʮʠʨʢʦʥʫ [31, 99, 
153], ʧʦʚʳʰʝʥʥʦʡ ʩʪʝʧʝʥʠ ʤʝʪʘʤʦʨʬʠʟʤʘ ʧʦʨʦʜ, ʘ ʪʘʢʞʝ ʥʘ ʜʘʥʥʳʭ ʠʥʪʝʨ-
ʧʨʝʪʘʮʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. 
ɺ ʧʨʝʜʝʣʘʭ ʧʣʦʱʘʜʠ ʣʠʩʪʘ ʫʩʣʦʚʥʦ ʢ ʧʦʟʜʥʝʜʦʢʝʤʙʨʠʡʩʢʠʤ ʦʪʥʝʩʝʥʳ ʤʝ-

ʪʘʤʦʨʬʠʯʝʩʢʠʝ ʩʣʘʥʮʳ ʂʘʨʘʩʫʛʩʢʦʛʦ (ʀʞʤʦʨʩʢʦʛʦ) ʙʣʦʢʘ. ʆʥʠ ʠʟʫʯʝʥʳ ʧʦ 
ʜʚʫʤ ʩʢʚʘʞʠʥʘʤ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʢʪʠʥʦʣʠʪʦʚʳʤʠ, ʭʣʦʨʠʪʦʚʳʤʠ, ʪʨʝʤʦʣʠʪʦ-
ʚʳʤʠ, ʨʝʞʝ ʙʠʦʪʠʪʦʚʳʤʠ ʩʣʘʥʮʘʤʠ ʠ ʬʠʣʣʠʪʘʤʠ, ʙʣʠʟʢʠ ʢ ʦʨʪʦʩʣʘʥʮʘʤ, 
ʚʩʢʨʳʪʳʤ ʚ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ʣʠʩʪʘ ʊʝʚʨʠʟʩʢʦʤ ʠ ʊʫʡʩʢʦ-
ɹʘʨʘʙʠʥʩʢʦʤ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ʚ ʩʦʩʪʘʚʝ ʪʘʡʪʳʤʩʢʦʡ ʪʦʣʱʠ 
[147]. ɼʣʷ ʥʠʭ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʢʦʨʨʝʣʷʮʠʷ ʩ ʪʝʨʝʭʪʠʥʩʢʠʤ ʠ ʫʡʤʦʥʩʢʠʤ ʟʝʣʝ-
ʥʦʩʣʘʥʮʝʚʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ɻʦʨʥʦʛʦ ɸʣʪʘʷ ʧʦʟʜʥʝʛʦ ʜʦʢʝʤʙʨʠʷ(?) [71]. 
ʅʘʣʠʯʠʝ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʧʦʨʦʜ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʶʨ-

ʩʢʦʛʦ ʦʩʥʦʚʘʥʠʷ ɿʉʇ ʚ ʧʨʝʜʝʣʘʭ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ɹʘʨʥʘʫʣʴʩʢʦʛʦ (ʈʫʙʮʦʚʩʢʦ-
ɹʘʨʥʘʫʣʴʩʢʦʛʦ) ʫʩʪʦʡʯʠʚʦʛʦ (ʩʨʝʜʠʥʥʦʛʦ) ʤʘʩʩʠʚʘ, ʧʨʠʩʫʪʩʪʚʠʝ ʢʦʪʦʨʦʛʦ 
ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 
ʧʦʣʝʡ [155, 153, 157], ʥʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ ʙʫʨʝʥʠʷ. ʅʠ ʚ ʦʜʥʦʡ ʠʟ 
ʧʨʦʡʜʝʥʥʳʭ ʟʜʝʩʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʢʚʘʞʠʥ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʥʝ 
ʫʩʪʘʥʦʚʣʝʥʳ. ɺʠʜʠʤʦ, ʦʥʠ ʧʝʨʝʢʨʳʪʳ ʤʘʣʦʤʦʱʥʳʤ ʯʝʭʣʦʤ ʨʘʥʥʝ- ʠ ʩʨʝʜʥʝ-
ʧʘʣʝʦʟʦʡʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ. 
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ʇɸʃɽʆɿʆʁʉʂɸʗ ʕʈɸʊɽʄɸ 

ʂɽʄɹʈʀʁʉʂɸʗ ʉʀʉʊɽʄɸ 

ʅʀɾʅʀʁ ʆʊɼɽʃ 

ʅʠʞʥʝʢʝʤʙʨʠʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʧʨʠʫʨʦʯʝʥʳ ʢ ɸʣʪʘʝ-ʉʘʣʘʠʨʩʢʦʡ ʩʢʣʘʜʯʘ-
ʪʦʡ ʩʠʩʪʝʤʝ (ʉʘʣʘʠʨʩʢʘʷ ʟʦʥʘ), ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʘʜʦʯʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʳʤʠ ʠ 
ʪʝʨʨʠʛʝʥʥʦ-ʠʟʚʝʩʪʥʷʢʦʚʳʤʠ ʬʘʮʠʷʤʠ, ʨʘʩʯʣʝʥʷʶʪʩʷ ʥʘ ʢʠʥʪʝʨʝʧʩʢʫʶ, ʧʝ-
ʯʝʨʢʠʥʩʢʫʶ ʠ ʩʫʝʥʛʠʥʩʢʫʶ ʩʚʠʪʳ. 
ʂʠʥʪʝʨʝʧʩʢʘʷ ʩʚʠʪʘ  (¶1kn) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʋʢʨʦʧ, 

ʇʨʤ̫ʘʷ, ʛʜʝ ʦʙʥʘʞʘʝʪʩʷ ʚ ʷʜʨʝ ʈʦʤʘʥʦʚʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʠ ʚ ʚʠʜʝ ʧʦʣʦʩʳ ʩʝʚʝ-
ʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʜʥʦʦʙʨʘʟʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʩʝ-
ʨʳʤʠ ʠ ʪʝʤʥʦ-ʩʝʨʳʤʠ ʤʘʩʩʠʚʥʳʤʠ, ʧʦʣʦʩʯʘʪʳʤʠ, ʨʝʞʝ ʣʝʥʪʦʯʥʦ-ʩʣʦʠʩʪʤrʠ; 
ʫʯʘʩʪʢʘʤʠ ʚʩʪʨʝʯʘʶʪʩʷ ʤʝʨʛʝʣʠ. ʀʟʚʝʩʪʥʷʢʠ ʠʥʦʛʜʘ ʩʦʜʝʨʞʘʪ ʧʨʦʩʣʦʠ ʤʦʱ-
ʥʦʩʪʴʶ ʦʪ 0,5 ʩʤ ʜʦ 1,5ï2 ʤ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ ʨʘʟʥʦʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ, 
ʨʝʜʢʦ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʠ ʛʨʘʚʝʣʠʪʦʚ. ʆʪʣʦʞʝʥʠʷ ʩʤʷʪʳ ʚ ʥʘʧʨʷʞʝʥʥʳʝ ʘʩʠʤ-
ʤʝʪʨʠʯʥʳʝ ʩʢʣʘʜʢʠ, ʧʨʦʥʠʟʘʥʳ ʧʨʦʞʠʣʢʘʤʠ ʢʘʣʴʮʠʪʘ. ʂʘʨʙʦʥʘʪʥʳʝ ʧʦʨʦʜʳ 
ʤʨʘʤʦʨʠʟʦʚʘʥʳ, ʤʝʩʪʘʤʠ ʦʢʨʝʤʥʝʥʳ. 
ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʩʚʠʪʳ ʥʝ ʦʙʥʘʞʝʥʘ, ʚʝʨʭʥʷʷ ʥʝ ʥʘʙʣʶʜʘʣʘʩʴ. ʇʨʝʜʧʦʣʘ-

ʛʘʝʪʩʷ, ʯʪʦ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʢʨʳʣʝ ʈʦʤʘʥʦʚʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʠ ʦʥʘ ʩʦʛʣʘʩʥʦ 
ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷ ʧʝʯʝʨʢʠʥʩʢʦʡ ʩʚʠʪʳ 
(¶1). 
ʅʘ ʧʣʦʱʘʜʠ ʣʠʩʪʘ N-44 ʚ ʠʟʚʝʩʪʥʷʢʘʭ ʠʟʚʝʩʪʥʳ ʥʘʭʦʜʢʠ ʘʨʭʝʦʮʠʘʪ ʠ ʬʦʩ-

ʩʠʣʠʡ ʨʘʥʥʝʢʝʤʙʨʠʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ [67, 259]. ɺʦʩʪʦʯʥʝʝ ʩʦʙʨʘʥʳ ʘʨʭʝʦʮʠʘʪʳ 
ʥʘʪʘʣʴʝʚʩʢʦʛʦ ʠ ʢʠʡʩʢʦʛʦ ʛʦʨʠʟʦʥʪʦʚ ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ [18]. 
ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ï ʙʦʣʝʝ 1000 ʤ. 
ʇʝʯʝʨʢʠʥʩʢʘʷ ʩʚʠʪʘ (¶1pļ) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ɹʝʨʜʩʢʦ-ɽʣʴʮʦʚʩʢʦʡ ʟʦʥʳ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʢʨʳʣʝ ʈʦʤʘʥʦʚʩʢʦʡ ʘʥʪʠʢʣʠʥʘ-
ʣʠ, ʦʙʥʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʧʦʣʦʩʳ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʰʠʨʠʥʦʡ ʜʦ 
11 ʢʤ, ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 75 ʢʤ. ɺ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʢʨʳʣʝ ʘʥʪʠʢʣʠʥʘʣʠ ʠ ʥʘ ʝʝ 
ʩʝʚʝʨʥʦʤ ʟʘʤʳʢʘʥʠʠ ʦʪʣʦʞʝʥʠʷ ʟʘʤʝʱʘʶʪʩʷ ʢʘʨʙʦʥʘʪʥʳʤʠ ʠ ʪʝʨʨʠʛʝʥʥʳʤʠ 
ʬʘʮʠʷʤʠ ʢʠʥʪʝʨʝʧʩʢʦʡ ʠ ʩʫʝʥʛʠʥʩʢʦʡ ʩʚʠʪ. 
ʆʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʩʦʩʪʘʚʝ ʩʚʠʪʳ ʠʛʨʘʶʪ ʧʠʨʦʢʣʘʩʪʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ; 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ. ɺʩʪʨʝʯʘʶʪʩʷ 
ʢʚʘʨʮʝʚʳʝ ʛʨʘʚʝʣʠʪʳ, ʧʝʩʯʘʥʠʢʠ, ʭʣʦʨʠʪ-ʩʝʨʠʮʠʪʦʚʳʝ ʩʣʘʥʮʳ, ʦʪʤʝʯʘʶʪʩʷ 
ʛʦʨʠʟʦʥʪʳ ʯʝʨʥʳʭ ʢʨʝʤʥʠʩʪʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ. 
ɺʫʣʢʘʥʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ (ʪʫʬʳ ʠ ʪʫʬʬʠʪʳ, ʨʝʞʝ ʣʘʚʳ) ʚʳʜʝʣʷʶʪʩʷ ʚ 

ʧʝʯʝʨʢʠʥʩʢʠʡ ʙʘʟʘʣʴʪ-ʧʣʘʛʠʦʨʠʦʣʠʪʦʚʳʡ ʢʦʤʧʣʝʢʩ, ʦʙʨʘʟʫʶʪ ʢʦʥʪʨʘʩʪʥʦ 
ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʫʶ ʩʝʨʠʶ ʩ ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʥʠʟʢʦʱʝʣʦʯ-
ʥʳʭ ʧʣʘʛʠʦʨʠʦʣʠʪʦʚ ʠ ʧʣʘʛʠʦʨʠʦʜʘʮʠʪʦʚ. ɹʘʟʘʣʴʪʳ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ 
ʣʝʡʢʦʢʨʘʪʦʚʦʩʪʴʶ, ʥʠʟʢʠʤʠ ʪʠʪʘʥʠʩʪʦʩʪʴʶ ʠ ʛʣʠʥʦʟʝʤʠʩʪʦʩʪʴʶ. ʇʨʠʩʫʪ-
ʩʪʚʫʶʪ ʪʫʬʳ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ ï ʥʠʟʢʦʪʠʪʘʥʠʩʪʳʝ ʠ ʫʤʝʨʝʥʥʦʛʣʠʥʦʟʝʤʠʩʪʳʝ. 
ɺʩʝ ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʧʨʝʪʝʨʧʝʣʠ ʥʘʪʨʠʝʚʳʡ ʤʝʪʘʩʦʤʘʪʦʟ, ʦʙʣʘʜʘʶʪ 

ʢʨʘʡʥʝ ʚʳʩʦʢʦʥʘʪʨʠʝʚʳʤ ʪʠʧʦʤ ʱʝʣʦʯʥʦʩʪʠ. ɺ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʈɿʕ ʦʪʤʝʯʘ-
ʝʪʩʷ ʩʣʘʙʘʷ ʩʪʝʧʝʥʴ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʷ (CeN/YbN = 1,04ï2,48), ʚʳʨʘʞʝʥ ʥʝ-
ʙʦʣʴʰʦʡ Eu ʤʠʥʠʤʫʤ (ʨʠʩ. 2).  ʄʘʢʩʠʤʫʤʳ  ʢʦʥʮʝʥʪʨʘʮʠʡ  ʦʙʨʘʟʫʶʪ  Pb ʠ U, 
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ʈʠʩ. 2. ɼʠʘʛʨʘʤʤʳ ʚʫʣʢʘʥʠʪʦʚ ʧʝʯʝʨʢʠʥʩʢʦʡ ʩʚʠʪʳ: ɸ ï ʊɸS-ʜʠʘʛʨʘʤʤʘ, ɹ ï ʩʧʘʡ-

ʜʝʨ-ʜʠʘʛʨʘʤʤʘ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ɺ ï ʤʫʣʴʪʠʵʣʝʤʝʥʪʥʘʷ ʩʧʘʡʜʝʨ-ʜʠʘʛʨʘʤʤʘ. 

ʇʨʠʤʝʯʘʥʠʝ. ʅʘ ʊɸS-ʜʠʘʛʨʘʤʤʝ ʛʨʘʥʠʮʳ ʫʤʝʨʝʥʥʦ-, ʥʦʨʤʘʣʴʥʦ- ʠ ʥʠʟʢʦʱʝʣʦʯʥʳʭ ʧʦʨʦʜ ʧʨʦ-
ʚʝʜʝʥʳ ʧʦ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʤʫ ʢʦʜʝʢʩʫ (2009 ʛ.); ʜʣʷ ʜʠʘʛʨʘʤʤ ɹ ʠ ɺ ʜʣʷ ʥʦʨʤʠʨʦʚʘʥʠʷ ʧʨʠʥʷʪʳ 
ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʭʦʥʜʨʠʪʝ ʠ ʧʨʠʤʠʪʠʚʥʦʡ ʤʘʥʪʠʠ ʧʦ ʜʘʥʥʳʤ [186]; ʧʨʦʙʳ 441-3, 441-2 ï 
ʤʝʪʘʪʫʬʳ ʧʣʘʛʠʦʜʘʮʠʪʦʚ, 931 ï ʤʝʪʘʧʣʘʛʠʦʨʠʦʜʘʮʠʪ, 800 ï ʤʝʪʘʧʣʘʛʠʦʨʠʦʣʠʪ. 
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ʤʠʥʠʤʫʤʳ Cs, Rb, Sr, P, Ti. ʅʘ ʜʠʩʢʨʠʤʠʥʘʮʠʦʥʥʦʡ ʜʠʘʛʨʘʤʤʝ ɼ. ɺʫʜʘ ʨʠʦ-
ʣʠʪʦʠʜʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʣʷ ʦʩʪʨʦʚʦʜʫʞʥʳʭ ʧʦʨʦʜ (ʨʠʩ. 3). ʇʝʨʚʠʯʥʦʝ ʦʪ-
ʥʦʰʝʥʠʝ 

87
Sr/

86
Sr ʚ ʧʣʘʛʠʦʨʠʦʜʘʮʠʪʘʭ ʩʦʩʪʘʚʣʷʝʪ 0,706997 (ʧʨʠ ʧʨʠʥʷʪʦʤ 

ʚʦʟʨʘʩʪʝ 520 ʤʣʥ ʣʝʪ ʠ ʠʟʤʝʨʝʥʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ ʩʦʜʝʨʞʘʥʠʷʭ ʠʟʦʪʦʧʦʚ Rb ʠ 
Sr), ʫʢʘʟʳʚʘʝʪ ʥʘ ʢʦʨʦʚʦ-ʤʘʥʪʠʡʥʳʡ ʠʩʪʦʯʥʠʢ ʤʘʛʤʦʦʙʨʘʟʦʚʘʥʠʷ. ɺʝʣʠʯʠʥʘ 
çe

t
Ndè (+6,35) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʯʘʩʪʠʠ ʚ ʠʩʪʦʯʥʠʢʝ ʠʩʪʦʱʝʥʥʦʡ ʤʘʥʪʠʠ. 
 

 
 

ʈʠʩ. 3. ɼʠʩʢʨʠʤʠʥʘʮʠʦʥʥʘʷ ʜʠʘʛʨʘʤʤʘ: Th-Hf/3-Ta ʜʣʷ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ. 

ɺʫʣʢʘʥʠʪʳ ʧʦʜʨʘʟʜʝʣʝʥʠʡ: 1 ï ʧʝʯʝʨʢʠʥʩʢʦʡ ʩʚʠʪʳ, 2 ï ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʦʨʣʠʥʦ-
ʛʦʨʩʢʦ-ʘʨʠʥʠʯʝʚʩʢʦʛʦ ʠ ʯʝʙʫʨʠʥʩʢʦ-ʢʨʘʩʥʷʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʦʚ, 3 ï ʩʦʙʦʣʝʚʩʢʦ-ʩʘʬʦʥʦʚʩʢʦʛʦ ʢʦʤ-
ʧʣʝʢʩʘ: 4 ï ʙʫʛʦʪʘʢʩʢʦ-ʪʦʛʫʯʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, 5 ï ʢʘʙʘʥʠʭʠʥʩʢʦʡ ʩʚʠʪʳ, 6 ï ʫʢʨʦʧʩʢʦʛʦ ʢʦʤʧʣʝʢ-
ʩʘ. ʇʦʣʷ ʥʘ ʜʠʘʛʨʘʤʤʝ ʧʦ ɼ. ɺʫʜʫ [187]: I ï ʙʘʟʘʣʴʪʳ N-ʪʠʧʘ MORB, II ï ʙʘʟʘʣʴʪʳ E-ʪʠʧʘ MORB ʠ 
ʚʥʫʪʨʠʧʣʠʪʥʳʝ, III ï ʚʥʫʪʨʠʧʣʠʪʥʳʝ ʙʘʟʘʣʴʪʳ, IV ï ʙʘʟʘʣʴʪʳ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʜʫʛ; ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ 
ʨʘʟʜʝʣʷʝʪ ʪʦʣʝʠʪʳ (ʩʚʝʨʭʫ) ʠ ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʳʝ ʙʘʟʘʣʴʪʳ (ʩʥʠʟʫ).  

 
 
ʇʦʨʦʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʣʠʯʠʝʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʟʦʥ ʭʣʦʨʠʪʠʟʘʮʠʠ, 

ʩʝʨʠʮʠʪʠʟʘʮʠʠ ʠ ʩʫʣʴʬʠʜʠʟʘʮʠʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʚʫʣ-
ʢʘʥʦʛʝʥʥʦ-ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ʂ ʥʠʤ ʧʨʠʫʨʦʯʝʥʳ ʧʨʦʷʚʣʝʥʠʷ 
ʟʦʣʦʪʦ- ʠ ʩʝʨʝʙʨʦʩʦʜʝʨʞʘʱʝʡ ʢʦʣʯʝʜʘʥʥʦ-ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʦʡ ʬʦʨʤʘʮʠʠ. 
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ʄʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʠʟʥʘʢʦʚ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ 
ʫʯʘʩʪʢʘʭ ʩ ʯʘʩʪʳʤ ʯʝʨʝʜʦʚʘʥʠʝʤ ʚ ʨʘʟʨʝʟʘʭ ʧʦʨʦʜ ʩ ʨʘʟʣʠʯʥʳʤʠ ʬʠʟʠʢʦ-
ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. 
ɺʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ʦʙʦʩʥʦʚʘʥ ʩʙʦʨʘʤʠ ʦʩʪʘʪʢʦʚ ʘʨʭʝʦʮʠʘʪ ʚ ʠʟʚʝʩʪʥʷʢʦ-

ʚʳʭ ʣʠʥʟʘʭ ʚʦʩʪʦʯʥʝʝ ʠʟʫʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 
ʥʘʪʘʣʴʝʚʩʢʦʛʦ ʜʦ ʩʘʥʘʰʪʳʢʛʦʣʴʩʢʦʛʦ ʛʦʨʠʟʦʥʪʦʚ. 
ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʩʚʠʪʳ ʥʝ ʥʘʙʣʶʜʘʣʘʩʴ. ʂʦʥʪʘʢʪ ʩ ʚʳʰʝʟʘʣʝʛʘʶʱʝʡ ʟʝʣʝ-

ʥʦ-ʬʠʦʣʝʪʦʚʦʡ ʩʝʨʠʝʡ ¶2ïO1 ʪʝʢʪʦʥʠʯʝʩʢʠʡ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʦʜʥʦʚʦʟʨʘʩʪ-
ʥʦʩʪʴ ʠ ʬʘʮʠʘʣʴʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʧʝʯʝʨʢʠʥʩʢʦʡ ʩʚʠʪʳ ʩ ʚʝʨʭʥʝʡ ʯʘʩʪʴʶ ʢʠʥ-
ʪʝʨʝʧʩʢʦʡ ʠ ʥʠʞʥʠʤʠ ʛʦʨʠʟʦʥʪʘʤʠ ʩʫʝʥʛʠʥʩʢʦʡ ʩʚʠʪ. 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʧʝʯʝʨʢʠʥʩʢʦʡ ʩʚʠʪʳ ʜʦʩʪʠʛʘʝʪ 1100 ʤ. 
ʉʫʝʥʛʠʥʩʢʘʷ ʩʚʠʪʘ (¶1sn) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʦʛʨʘʥʠʯʝʥʥʦ ʫ ʚʦʩʪʦʯʥʦʡ 

ʨʘʤʢʠ ʣʠʩʪʘ ï ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ʂʠʥʪʝʨʝʧ ʠ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʋʢʨʦʧ (ʣʝʚʳʝ 
ʧʨʠʪʦʢʠ ʨ. ɹʝʨʜʴ), ʧʨʠʫʨʦʯʝʥʘ ʢ ʚʦʩʪʦʯʥʦʤʫ ʢʨʳʣʫ ʈʦʤʘʥʦʚʩʢʦʡ ʘʥʪʠʢʣʠʥʘ-
ʣʠ, ʛʜʝ ʚʳʭʦʜʠʪ ʚ ʚʠʜʝ ʥʝʰʠʨʦʢʦʡ (ʜʦ 1300 ʤ) ʧʦʣʦʩʳ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ 
ʧʨʦʩʪʠʨʘʥʠʷ. ʉʣʦʞʝʥʘ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʧʝʩʯʘʥʠʢʦʚ, ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʠ ʠʟʚʝʩʪ-
ʥʷʢʦʚ; ʚ ʧʨʦʩʣʦʷʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʛʣʠʥʠʩʪʳʝ ʩʣʘʥʮʳ, ʢʨʝʤʥʠʩʪʳʝ ʧʦʨʦʜʳ. 
ʂʨʫʧʥʦʦʙʣʦʤʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʚ ʢʦʥʛʣʦʤʝʨʘʪʘʭ ʧʨʝʜʩʪʘʚʣʝʥ ʧʣʦʩʢʠʤʠ ʛʘʣʴ-
ʢʘʤʠ ʤʨʘʤʦʨʦʚ, ʨʝʞʝ ʭʦʨʦʰʦʦʢʘʪʘʥʥʳʤʠ ʛʘʣʴʢʘʤʠ ʤʝʪʘʘʥʜʝʟʠʪʦʚ ʠ ʤʝʪʘʙʘ-
ʟʘʣʴʪʦʚ. ɺ ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜʘʭ ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʧʣʦʭʘʷ ʩʦʨʪʠʨʦʚʢʘ, ʦʪʤʝ-
ʯʘʶʪʩʷ ʢʦʩʘʷ, ʣʠʥʟʦʚʠʜʥʘʷ ʠ ʛʨʘʜʘʮʠʦʥʥʘʷ ʩʣʦʠʩʪʦʩʪʴ [44, 259]. ʄʦʱʥʦʩʪʠ 
ʩʣʦʝʚ ʩʦʩʪʘʚʣʷʶʪ 0,3ï5 ʤ, ʠʥʦʛʜʘ ʜʦ 15 ʤ. 
ʆʪʣʦʞʝʥʠʷ ʩʚʠʪʳ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʣʦʢʘʣʠʟʘʮʠʠ ʤʝʜʥʦʡ, ʢʦʣʯʝʜʘʥʥʦʡ ʠ 

ʤʘʨʛʘʥʮʝʚʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ.  
ʈʘʥʥʝʢʝʤʙʨʠʡʩʢʠʡ ʚʦʟʨʘʩʪ (ʩʘʥʘʰʪʳʢʛʦʣʴʩʢʠʡ ʛʦʨʠʟʦʥʪ) ʦʪʣʦʞʝʥʠʡ 

ʦʙʦʩʥʦʚʘʥ ʥʘʭʦʜʢʘʤʠ ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ʇʨʷʤʘʷ ʦʩʪʘʪʢʦʚ ʢʦʤʧʣʝʢʩʘ ʘʨʭʝʦʮʠ-
ʘʪ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʉ. ɺ. ʏʝʨʥʳʰʝʚʦʡ ʦʧʨʝʜʝʣʝʥʳ Protopharetra sp. ʠ Syrin-
gocnema cf. ʝleganta Vol. [67]. 
ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ï 400ï1000 ʤ. 

ʂɽʄɹʈʀʁʉʂɸʗïʆʈɼʆɺʀʂʉʂɸʗ ʉʀʉʊɽʄʓ 

ʂʝʤʙʨʦ-ʦʨʜʦʚʠʢʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ 
(ɸʣʪʘʝ-ʉʘʣʘʠʨʩʢʘʷ ʩʢʣʘʜʯʘʪʘʷ ʩʠʩʪʝʤʘ) ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ (ʋʙʠʥʩʢʘʷ ʩʢʣʘʜʯʘ-
ʪʘʷ ʩʠʩʪʝʤʘ) ʣʠʩʪʘ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʦʱʥʦʡ ʬʣʠʰʦʠʜʥʦʡ ʪʝʨʨʠʛʝʥʥʦʡ ʪʦʣʱʝʡ 
ʟʝʣʝʥʦʮʚʝʪʥʳʭ, ʨʝʞʝ ʧʝʩʪʨʦʦʢʨʘʰʝʥʥʳʭ ʧʦʨʦʜ, ʚʦʟʨʘʩʪ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪ-
ʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ ʩʨʝʜʥʝʛʦ (ʚʝʨʭʥʝʛʦ) ʢʝʤʙʨʠʷ ʜʦ ʥʠʞʥʝʛʦ ʦʨʜʦʚʠʢʘ. ʂ ʩʨʝʜ-
ʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʠʥʦʛʜʘ ʧʨʠʫʨʦʯʝʥʳ ʧʨʦʷʚʣʝʥʠʷ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʠ 
ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ. 
ɺ ɸʣʪʘʝ-ʉʘʣʘʠʨʩʢʦʡ ʉʉ ʚ ʧʨʝʜʝʣʘʭ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ɿʘʧʘʜ-

ʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ (ɿʉʇ) ʦʪʣʦʞʝʥʠʷ ʚʳʜʝʣʝʥʳ ʚ ʟʝʣʝʥʦ-ʬʠʦʣʝʪʦʚʫʶ ʩʝʨʠʶ 
¶2ïO1 (ʉʘʣʘʠʨʩʢʘʷ ʩʢʣʘʜʯʘʪʘʷ ʟʦʥʘ) ʠ ʟʘʩʫʨʴʠʥʩʢʫʶ ʩʚʠʪʫ ¶3ïO1 (ʏʘʨʳʰʩʢʦ-
ʊʘʣʠʮʢʘʷ ʟʦʥʘ). ɺ ʬʫʥʜʘʤʝʥʪʝ ɿʉʇ ʦʥʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʥʝʨʘʩ-
ʯʣʝʥʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ¶2ïO1. 
ɿʝʣʝʥʦ-ʬʠʦʣʝʪʦʚʘʷ ʩʝʨʠʷ (¶2ïʆ1zf) ʚʳʭʦʜʠʪ ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ 

ʨ. ɹʝʨʜʴ, ʛʜʝ ʩʣʘʛʘʝʪ ʢʨʳʣʴʷ ʈʦʤʘʥʦʚʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʠ; ʥʝʙʦʣʴʰʠʝ ʚʳʭʦʜʳ 
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ʟʘʢʘʨʪʠʨʦʚʘʥʳ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʆʙʴ, ʚʳʰʝ ʛ. ʂʘʤʝʥʴ-ʥʘ-ʆʙʠ ʠ ʚ ʚʝʨʭʦʚʴʷʭ 
ʨ. ʏʸʤ. ʇʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʝʨʨʠʛʝʥʥʫʶ ʧʝʩʪʨʦʮʚʝʪʥʫʶ ʩʘʬʘʪʦʚʩʢʫʶ (ʩʨʝʜ-
ʥʠʡ ʢʝʤʙʨʠʡ), ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʫʶ ʤʘʪʶʞʠʭʠʥʩʢʫʶ (ʚʝʨʭʥʠʡ ʢʝʤʙʨʠʡï
ʦʨʜʦʚʠʢ) ʠ ʘʣʝʚʨʦʣʠʪʦ-ʧʝʩʯʘʥʠʢʦʚʫʶ ʯʫʧʠʥʩʢʫʶ (ʪʨʝʤʘʜʦʢ) ʩʚʠʪʳ. ʆʪʣʦʞʝ-
ʥʠʷ ʧʨʦʨʚʘʥʳ ʥʝʙʦʣʴʰʠʤʠ ʠʥʪʨʫʟʠʷʤʠ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ, ʢʦʪʦʨʳʝ ʨʘʩʩʤʘʪ-
ʨʠʚʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʦʡ ʬʘʮʠʠ ʧʦʢʨʦʚʥʳʭ ʚʫʣʢʘʥʠʪʦʚ ʟʝʣʝʥʦ-
ʬʠʦʣʝʪʦʚʦʡ ʩʝʨʠʠ. ʊʝ ʠ ʜʨʫʛʠʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ ʦʙʨʘʟʦ-
ʚʘʥʠʷ ʦʨʣʠʥʦʛʦʨʩʢʦ-ʘʨʠʥʠʯʝʚʩʢʦʛʦ ʠ ʯʝʙʫʨʠʥʩʢʦ-ʢʨʘʩʥʷʥʩʢʦʛʦ ʚʫʣʢʘʥʠʯʝʩʢʠʭ 
ʢʦʤʧʣʝʢʩʦʚ ¶2ïO1. 
ʅʠʞʥʷʷ ï ʩʘʬʘʪʦʚʩʢʘʷ ʩʚʠʪʘ, ʧʦ ʜʘʥʥʳʤ ʍ. ʐ. ʂʫʨʙʘʥʛʘʣʝʝʚʦʡ [264], 

ʚʢʣʶʯʘʝʪ (ʩʥʠʟʫ ʚʚʝʨʭ) ʘʣʝʚʨʦʣʠʪʦ-ʧʝʩʯʘʥʠʢʦʚʫʶ (230 ʤ), ʧʝʩʯʘʥʠʢʦʚʫʶ 
(470 ʤ), ʧʝʩʯʘʥʦ-ʘʣʝʚʨʦʣʠʪʦʚʫʶ (270 ʤ), ʢʦʥʛʣʦʤʝʨʘʪʦʚʫʶ (80 ʤ) ʠ ʘʣʝʚʨʦʣʠ-
ʪʦ-ʧʝʩʯʘʥʠʢʦʚʫʶ (60 ʤ) ʧʘʯʢʠ ʦʙʱʝʡ ʤʦʱʥʦʩʪʴʶ 1100 ʤ. ʇʦʨʦʜʳ ʟʝʣʝʥʦ-
ʩʝʨʳʝ, ʨʝʞʝ ʬʠʦʣʝʪʦʚʳʝ. ʊʦʣʱʘ ʬʘʮʠʘʣʴʥʦ ʥʝ ʚʳʜʝʨʞʘʥʘ, ʫʯʘʩʪʢʘʤʠ ʧʨʝʜ-
ʩʪʘʚʣʝʥʘ ʩʫʱʝʩʪʚʝʥʥʦ ʧʩʘʤʤʠʪʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. 
ʄʘʪʶʞʠʭʠʥʩʢʘʷ ʩʚʠʪʘ ʩʣʦʞʝʥʘ ʪʫʬʘʤʠ, ʨʝʞʝ ʣʘʚʘʤʠ ʙʘʟʘʣʴʪʦʚ, ʘʥʜʝʟʠ-

ʙʘʟʘʣʴʪʦʚ, ʘʥʜʝʟʠʪʦʚ, ʪʫʬʦʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʤʠ ʠ ʣʠʣʦʚʳʤʠ 
ʘʣʝʚʨʦʣʠʪʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ, ʪʫʬʦʧʝʩʯʘʥʠʢʘʤʠ ʦʙʱʝʡ ʤʦʱʥʦʩʪʴʶ 850 ʤ [306, 
264]. 
ʏʫʧʠʥʩʢʘʷ ʩʚʠʪʘ ʩʦʩʪʦʠʪ ʠʟ ʩʝʨʳʭ ʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ, ʠʥʦʛʜʘ ʢʨʘʩʥʦʚʘ-

ʪʦ-ʙʫʨʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ, ʨʝʞʝ ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ ʠ ʛʨʘʚʝʣʠʪʦʚ 
ʦʙʱʝʡ ʤʦʱʥʦʩʪʴʶ 450 ʤ [306, 264]. 
ʄʦʱʥʦʩʪʴ ʩʝʨʠʠ ï 2400 ʤ. 
ʇʦʢʨʦʚʥʳʝ ʬʘʮʠʠ ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʧʦʨʦʜ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʫʬʘʤʠ, ʨʝʜʢʦ ʣʘ-

ʚʘʤʠ ʦʩʥʦʚʥʦʛʦ ʠ ʩʨʝʜʥʝʛʦ, ʨʝʜʢʦ ʫʤʝʨʝʥʥʦʢʠʩʣʦʛʦ ʩʦʩʪʘʚʦʚ. ʆʩʥʦʚʥʳʝ ʚʫʣ-
ʢʘʥʠʪʳ ʠʤʝʶʪ ʣʝʡʢʦʙʘʟʘʣʴʪʦʚʳʡ ʫʢʣʦʥ. ɸʥʜʝʟʠʙʘʟʘʣʴʪʳ ʠ ʘʥʜʝʟʠʪʳ ʧʨʠʩʫʪ-
ʩʪʚʫʶʪ ʚ ʨʘʚʥʦʤ ʢʦʣʠʯʝʩʪʚʝ. 
ʉʫʙʚʫʣʢʘʥʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʣʳʤʠ ʰʪʦʢʘʤʠ ʠ ʜʘʡʢʘʤʠ 

ʛʘʙʙʨʦ-ʧʦʨʬʠʨʠʪʦʚ (è́¶2ïO1), ʨʝʜʢʠʤʠ ʜʘʡʢʘʤʠ ʜʠʦʨʠʪ-ʧʦʨʬʠʨʠʪʦʚ, ʢʚʘʨʮʝ-
ʚʳʭ ʜʠʦʨʠʪ-ʧʦʨʬʠʨʠʪʦʚ. ʂʘʢ ʜʣʷ ʦʩʥʦʚʥʳʭ, ʪʘʢ ʠ ʩʨʝʜʥʠʭ ʧʦʨʦʜ ʭʘʨʘʢʪʝʨʥʦ 
ʥʘʣʠʯʠʝ ʧʦʨʬʠʨʦʚʳʭ ʚʳʜʝʣʝʥʠʡ ʧʣʘʛʠʦʢʣʘʟʘ ʨʘʟʤʝʨʦʤ ʜʦ 5 ʤʤ, ʨʝʞʝ ï ʟʘ-
ʤʝʱʝʥʥʳʭ ʪʝʤʥʦʮʚʝʪʥʳʭ ʤʠʥʝʨʘʣʦʚ; ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ï ʩʫʙʦʬʠʪʦʚʘʷ. 
ɺʫʣʢʘʥʠʪʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʨʝʜʥʝʡ ʛʣʠʥʦʟʝʤʠʩʪʦʩʪʴʶ (Al 2O3 = 15ï
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%), ʥʠʟʢʦʡ ʪʠʪʘʥʠʩʪʦʩʪʴʶ (TiO2 = 0,7ï1,3

 
%) ʠ ʚʳʩʦʢʦʥʘʪʨʠʝʚʳʤ ʪʠʧʦʤ 

ʱʝʣʦʯʥʦʩʪʠ. ɻʘʙʙʨʦʠʜʳ ʚʳʜʝʣʷʶʪʩʷ ʥʠʟʢʠʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ ʛʣʠʥʦʟʝʤʘ 
(Al 2O3 = 14ï16

 
%). 

ɺ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʈɿʕ ʦʪʤʝʯʘʝʪʩʷ ʩʣʘʙʘʷ ʩʪʝʧʝʥʴ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʥʝ-
ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʶʱʘʷ ʩ ʨʦʩʪʦʤ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʨʦʜ (LaN/YbN ʚʘʨʴʠʨʫʝʪ 
ʦʪ 1,1ï2,5 ʚ ʦʩʥʦʚʥʳʭ ʚʫʣʢʘʥʠʪʘʭ ʜʦ 3,5 ʚ ʫʤʝʨʝʥʥʦʢʠʩʣʳʭ ʪʫʬʘʭ). ɺ ʵʪʦʤ ʞʝ 
ʥʘʧʨʘʚʣʝʥʠʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʜʦ-
ʩʪʠʛʘʶʱʠʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʪʫʬʘʭ ʜʘʮʠʪʦʚ. ɺ ʩʨʝʜʥʠʭ ʠ ʢʠʩʣʳʭ 
ʚʫʣʢʘʥʠʪʘʭ ʚʳʨʘʞʝʥ ʩʣʘʙʳʡ Eu-ʤʠʥʠʤʫʤ, ʢʦʪʦʨʦʛʦ ʥʝʪ ʚ ʦʩʥʦʚʥʳʭ ʧʦʨʦʜʘʭ 
(ʨʠʩ. 4). ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʨʫʛʠʭ ʨʝʜʢʠʭ ʵʣʝʤʝʥʪʦʚ ʪʠʧʠʯʥʦ ʜʣʷ ʚʫʣʢʘʥʠʪʦʚ 
ʩʫʙʜʫʢʮʠʦʥʥʳʭ ʦʙʩʪʘʥʦʚʦʢ. ɺʳʨʘʞʝʥʳ ʤʘʢʩʠʤʫʤʳ ʢʦʥʮʝʥʪʨʘʮʠʡ U, Pb, Sr, 
ʤʠʥʠʤʫʤʳ Rb, Ta, Nb. ʅʘ ʜʠʩʢʨʠʤʠʥʘʮʠʦʥʥʳʭ ʜʠʘʛʨʘʤʤʘʭ (ʨʠʩ. 3, 5) ʚʫʣʢʘ-
ʥʠʪʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʣʷ ʦʩʪʨʦʚʦʜʫʞʥʳʭ ʙʘʟʘʣʴʪʦʚ. 
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ʈʠʩ. 4. ɼʠʘʛʨʘʤʤʳ ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʦʨʣʠʥʦʛʦʨʩʢʦ-ʘʨʠʥʠʯʝʚʩʢʦʛʦ ʠ ʯʝʙʫʨʠʥʩʢʦ-

ʢʨʘʩʥʷʥʩʢʦʛʦ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ: ɸ ï ʊɸS-ʜʠʘʛʨʘʤʤʘ, ɹ ï ʩʧʘʡʜʝʨ-ʜʠʘʛʨʘʤʤʘ 
ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ɺ ï ʤʫʣʴʪʠʵʣʝʤʝʥʪʥʘʷ ʩʧʘʡʜʝʨ-ʜʠʘʛʨʘʤʤʘ. 

ʇʨʠʤʝʯʘʥʠʷ ʢ ʜʠʘʛʨʘʤʤʘʤ ɹ ʠ ɺ: ʧʨʦʙʳ 919-1, 924, 923, 434-1 ï ʙʘʟʘʣʴʪʳ, 1036-2 ï ʪʫʬ ʙʘʟʘʣʴ-
ʪʦʚ, 874-3 ï ʜʠʦʨʠʪ-ʧʦʨʬʠʨʠʪ, 918-1 ï ʪʫʬ ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚ, 1038-2 ï ʪʫʬ ʘʥʜʝʟʠʪʦʚ, 815-1 ï ʪʫʬ 
ʜʘʮʠʪʦʚ; ʥʦʨʤʠʨʦʚʘʥʠʝ ʧʦ ʜʘʥʥʳʤ [186]. 
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ʈʠʩ. 5. ɼʠʩʢʨʠʤʠʥʘʮʠʦʥʥʳʝ ʜʠʘʛʨʘʤʤʳ La/10-Y/15-Nb/8 ʠ Ta/Yb-Th/Yb ʜʣʷ ʚʫʣʢʘʥʠ-

ʯʝʩʢʠʭ ʧʦʨʦʜ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ. 

ɺʫʣʢʘʥʠʪʳ ʧʦʜʨʘʟʜʝʣʝʥʠʡ: 1 ï ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʦʨʣʠʥʦʛʦʨʩʢʦ-ʘʨʠʥʠʯʝʚʩʢʦʛʦ ʠ ʯʝ-
ʙʫʨʠʥʩʢʦ-ʢʨʘʩʥʷʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʦʚ, 2 ï ʩʦʙʦʣʝʚʩʢʦ-ʩʘʬʦʥʦʚʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ: 3 ï ʙʫʛʦʪʘʢʩʢʦ-
ʪʦʛʫʯʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, 4 ï ʢʘʙʘʥʠʭʠʥʩʢʦʡ ʩʚʠʪʳ, 5 ï ʫʢʨʦʧʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʇʦʣʷ ʥʘ ʜʠʘʛʨʘʤʤʝ 
ɸ ï ʧʦ ɹ. ʂʘʙʘʥʠʩʫ ʠ ʄ. ʃʠʢʦʣʣʫ [178]: I ï ʙʘʟʘʣʴʪʳ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʜʫʛ (Iɸ ï ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʳʝ 
ʙʘʟʘʣʴʪʳ, Iʉ ï ʦʩʪʨʦʚʦʜʫʞʥʳʝ ʪʦʣʝʠʪʳ, Iɺ ï ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʳʝ ʙʘʟʘʣʴʪʳ ʠ ʪʦʣʝʠʪʳ); II ï ʢʦʥʪʠ-
ʥʝʥʪʘʣʴʥʳʝ ʙʘʟʘʣʴʪʳ (IIɸ ï ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʙʘʟʘʣʴʪʳ, IIɺ ï ʙʘʟʘʣʴʪʳ ʟʘʜʫʛʦʚʳʭ ʙʘʩʩʝʡʥʦʚ); III ï 
ʦʢʝʘʥʠʯʝʩʢʠʝ ʙʘʟʘʣʴʪʳ (IIIɸ ï ʱʝʣʦʯʥʳʝ ʙʘʟʘʣʴʪʳ ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʨʠʬʪʦʚ, IIIɺ, IIIʉ ï 
ɽ-ʪʠʧ MORB: IIIɺ ï ʦʙʦʛʘʱʝʥʥʳʝ, IIIʉ ï ʩʣʘʙʦʦʙʦʛʘʱʝʥʥʳʝ; IIID ï N-ʪʠʧ MORB). ʇʦʣʷ ʙʘʟʘʣʴʪʦʚ 
ʥʘ ʜʠʘʛʨʘʤʤʝ ɹ ï ʧʦ ɼʞ. ʇʠʨʩʫ [182, 183]. 
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ʉ ʚʫʣʢʘʥʠʪʘʤʠ ʩʝʨʠʠ ʩʚʷʟʘʥʘ ʤʝʜʥʦ-ʢʦʣʯʝʜʘʥʥʘʷ ʠ ʤʝʜʥʦ-ʩʚʠʥʮʦʚʦ-
ʮʠʥʢʦʚʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ. 
ʉʨʝʜʠ ʦʩʘʜʢʦʚ ʟʝʣʝʥʦ-ʬʠʦʣʝʪʦʚʦʡ ʩʝʨʠʠ ʚ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨ. ʉʠʪʦʚʢʘ ʠ ʚ 

ʄʝʜʚʝʜʩʢʦʤ ʢʘʨʴʝʨʝ ɽ. ʀ. ɼʦʤʥʠʢʦʚʦʡ [233] ʩʦʙʨʘʥʳ ʦʩʪʘʪʢʠ ʙʨʘʭʠʦʧʦʜ, 
ʦʧʨʝʜʝʣʝʥʥʳʝ ʃ. ɻ. ʉʝʚʝʨʛʠʥʦʡ ʢʘʢ Apheoorthis cf. melita Hall et Whitfield 
ʧʦʟʜʥʝʢʝʤʙʨʠʡʩʢʦ-ʨʘʥʥʝʦʨʜʦʚʠʢʩʢʦʛʦ (ʪʨʝʤʘʜʦʢʩʢʦʛʦ) ʚʦʟʨʘʩʪʘ. ʉ ʫʯʝʪʦʤ 
ʪʦʛʦ, ʯʪʦ ʦʥʘ ʧʦʜʩʪʠʣʘʝʪʩʷ ʨʘʥʥʝʢʝʤʙʨʠʡʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʚʦʟʨʘʩʪ ʩʝʨʠʠ 
ʧʨʠʥʷʪ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ ʩʨʝʜʥʝʛʦ ʢʝʤʙʨʠʷ ʜʦ ʥʠʞʥʝʛʦ ʦʨʜʦʚʠʢʘ. 
ɿʘʩʫʨʴʠʥʩʢʘʷ ʩʚʠʪʘ (¶3ïʆ1zs) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʦʛʨʘʥʠʯʝʥʥʦ ʫ ʶʞ-

ʥʦʡ ʨʘʤʢʠ ʣʠʩʪʘ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʏʘʨʳʰ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʣʠʤʠʢʪʦʚʳʤʠ 
ʧʝʩʯʘʥʠʢʘʤʠ ʩʝʨʳʤʠ, ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʤʠ, ʠʥʦʛʜʘ ʢʨʘʩʥʦʚʘʪʦ-ʙʫʨʳʤʠ; ʧʨʠ-
ʩʫʪʩʪʚʫʶʪ ʧʝʩʪʨʦʮʚʝʪʥʳʝ ʢʨʝʤʥʠʩʪʳʝ ʧʦʨʦʜʳ, ʘʣʝʚʨʦʣʠʪʳ, ʨʝʜʢʦ ʛʨʘʚʝʣʠʪʳ 
ʠ ʛʣʠʥʠʩʪʳʝ ʩʣʘʥʮʳ. ʍʘʨʘʢʪʝʨʥʦ ʨʝʟʢʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʝʩʯʘʥʠʢʦʚ, ʦʙʳʯʥʦ 
ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʭ, ʨʝʞʝ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʠ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ, ʨʝʜʢʦ ʚʩʪʨʝʯʘ-
ʶʪʩʷ ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ ʨʘʟʥʦʩʪʠ. 
ʇʦʨʦʜʳ ʫʯʘʩʪʢʘʤʠ ʜʠʥʘʤʦʤʝʪʘʤʦʨʬʠʟʦʚʘʥʳ, ʨʘʩʩʣʘʥʮʦʚʘʥʳ. ʆʪʤʝʯʘʶʪʩʷ 

ʤʝʣʢʦʧʩʝʬʠʪʦʚʳʝ ʙʨʝʢʯʠʠ ʧʦ ʢʨʝʤʥʠʩʪʳʤ ʧʦʨʦʜʘʤ, ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʝ ʪʦʥ-
ʢʦʟʝʨʥʠʩʪʳʤ ʢʚʘʨʮ-ʭʣʦʨʠʪʦʚʳʤ ʘʛʨʝʛʘʪʦʤ. 
ɻʨʘʥʠʮʘ ʩ ʧʝʨʝʢʨʳʚʘʶʱʝʡ ʤʘʨʘʣʠʭʠʥʩʢʦʡ ʩʚʠʪʦʡ OïS1(?) ʥʝ ʥʘʙʣʶʜʘʣʘʩʴ. 

ʇʦʟʜʥʝʢʝʤʙʨʠʡʩʢʠʡïʨʘʥʥʝʦʨʜʦʚʠʢʩʢʠʡ ʚʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ʦʙʦʩʥʦʚʘʥ ʥʘʭʦʜ-
ʢʘʤʠ ʢʦʤʧʣʝʢʩʦʚ ʢʦʥʦʜʦʥʪʦʚ ʶʞʥʝʝ ʠʟʫʯʝʥʥʦʡ ʧʣʦʱʘʜʠ [317]. 
ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ï ʙʦʣʝʝ 1200 ʤ. 
ʉʨʝʜʥʝʢʝʤʙʨʠʡʩʢʦ-ʥʠʞʥʝʦʨʜʦʚʠʢʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʥʝ-

ʨʘʩʯʣʝʥʝʥʥʳʝ (¶2ïO1) ʚʳʜʝʣʝʥʳ ʚ ʬʫʥʜʘʤʝʥʪʝ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠ-
ʪʳ ʚ ɹʘʨʥʘʫʣʴʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʟʦʥʝ (ɸʣʪʘʝ-ʉʘʣʘʠʨʩʢʘʷ ʉʉ) ʠ ʋʙʠʥʩʢʦʡ 
ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʝ. 
ɺ ɹʘʨʥʘʫʣʴʩʢʦʡ ʟʦʥʝ ʦʥʠ ʚʩʢʨʳʪʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʙʫʨʦʚʳʤʠ ʩʢʚʘʞʠ-

ʥʘʤʠ ʥʘ ʶʛʝ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ ʚ ʦʩʥʦʚʘʥʠʠ ʂʫʣʫʥʜʠʥʩʢʦʡ (ɹʠʡʩʢʦ-ɹʘʨʥʘʫʣʴ-
ʩʢʦʡ) ʚʧʘʜʠʥʳ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ ʧʝʩʯʘʥʠʢʘʤʠ, ʘʣʝʚʨʦʣʠ-
ʪʘʤʠ ʠ ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ ʟʝʣʝʥʦ-ʩʝʨʳʤʠ, ʨʝʜʢʦ ʣʠʣʦʚʳʤʠ ʩ ʛʦʨʠʟʦʥʪʘʤʠ 
ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʛʨʘʚʝʣʠʪʦʚ, ʠʟʚʝʩʪʥʷʢʦʚ, ʚʫʣʢʘʥʠʪʦʚ ʦʩʥʦʚʥʦʛʦ, ʩʨʝʜʥʝʛʦ, 
ʨʝʞʝ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʦʚ. ʀʭ ʩʦʩʪʘʚ ʠʜʝʥʪʠʯʝʥ ʦʪʣʦʞʝʥʠʷʤ ʟʝʣʝʥʦ-ʬʠʦʣʝʪʦʚʦʡ 
ʠ ʛʦʨʥʦʘʣʪʘʡʩʢʦʡ ʩʝʨʠʡ ¶2ïO1, ʨʘʟʚʠʪʳʤ ʚ ʦʙʨʘʤʣʝʥʠʠ ɿʉʇ ʚ ʧʨʝʜʝʣʘʭ ʉʘ-
ʣʘʠʨʩʢʦʡ ʠ ʏʘʨʳʰʩʢʦ-ʊʘʣʠʮʢʦʡ ʩʢʣʘʜʯʘʪʳʭ ʟʦʥ. 
ɺ ʋʙʠʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʝ, ʥʘ ʩʝʚʝʨʝ ʧʣʦʱʘʜʠ ʣʠʩʪʘ ʥʝʨʘʩʯʣʝʥʝʥ-

ʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ¶2ïO1 ʫʩʪʘʥʦʚʣʝʥʳ ʧʦ ʜʘʥʥʳʤ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʤʦ-
ʜʝʣʠʨʦʚʘʥʠʷ. ʀʤʠ ʩʣʦʞʝʥʳ ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʏʫʣʳʤʩʢʦʛʦ ʙʣʦʢʘ (ʘʥʪʠʢʣʠ-
ʥʦʨʠʷ) ʠ ʥʝʙʦʣʴʰʦʡ ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʬʨʘʛʤʝʥʪ ʚʙʣʠʟʠ ʶʞʥʦʡ ʛʨʘʥʠʮʳ ʂʘʨʘ-
ʩʫʢʩʢʦʛʦ ʤʝʪʘʤʦʨʬʠʯʝʩʢʦʛʦ ʙʣʦʢʘ. ʉʦʩʪʘʚ ʦʪʣʦʞʝʥʠʡ ʥʝ ʠʟʫʯʝʥ. ʇʨʝʜʧʦʣʘʛʘ-
ʝʪʩʷ ʠʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʢʘʣʘʯʠʥʩʢʦʡ ʪʦʣʱʝ (¶3ïO1), ʠʟʚʝʩʪʥʦʡ ʚ ʊʝʚʨʠʟ-
ʩʢʦʤ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʦʤ ʨʘʡʦʥʝ [147]. ɿʜʝʩʴ ʦʥʘ ʩʣʦʞʝʥʘ ʤʝʪʘʤʦʨʬʠʟʦ-
ʚʘʥʥʳʤʠ ʛʣʠʥʠʩʪʳʤʠ ʧʦʨʦʜʘʤʠ ʠ ʧʦ ʩʦʩʪʘʚʫ ʢʦʨʨʝʣʠʨʫʝʪʩʷ ʩ ʦʪʣʦʞʝʥʠʷʤʠ 
ʛʦʨʥʦʘʣʪʘʡʩʢʦʡ ʩʝʨʠʠ ¶2ïO1 [72]. 
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ʆʈɼʆɺʀʂʉʂɸʗ, ʉʀʃʋʈʀʁʉʂɸʗ ʀ ɼɽɺʆʅʉʂɸʗ ʉʀʉʊɽʄʓ 

ʊʝʨʨʠʛʝʥʥʦ-ʩʣʘʥʮʝʚʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʩ ʚʦʟʨʘʩʪʦʤ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ ʨʘʥʥʝ-
ʛʦ ʦʨʜʦʚʠʢʘ ʜʦ ʨʘʥʥʝʛʦ ʜʝʚʦʥʘ ʩʣʦʞʝʥʘ ʏʘʨʳʰʩʢʦ-ʊʘʣʠʮʢʘʷ ʩʢʣʘʜʯʘʪʘʷ ʟʦʥʘ 
(ɸʣʪʘʝ-ʉʘʣʘʠʨʩʢʘʷ ʉʉ) ʥʘ ʢʨʘʡʥʝʤ ʶʛʦ-ʚʦʩʪʦʢʝ ʧʣʦʱʘʜʠ ʣʠʩʪʘ, ʚʙʣʠʟʠ ʶʞ-
ʥʦʡ ʛʨʘʥʠʮʳ ʂʫʣʫʥʜʠʥʩʢʦʡ (ɹʠʡʩʢʦ-ɹʘʨʥʘʫʣʴʩʢʦʡ) ʚʧʘʜʠʥʳ. ɺ ʵʨʦʟʠʦʥʥʳʭ 
ʦʢʥʘʭ ʩʨʝʜʠ ʢʘʡʥʦʟʦʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʦʥʠ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʤʘ-
ʨʘʣʠʭʠʥʩʢʦʡ ʩʚʠʪʳ OïS1(?) ʠ ʘʥʪʦʥʴʝʚʩʢʦʡ ʪʦʣʱʠ S1ïD1(?). ɺ ʬʫʥʜʘʤʝʥʪʝ 
ʚʧʘʜʠʥʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʠʭ ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. 
ʄʘʨʘʣʠʭʠʥʩʢʘʷ ʩʚʠʪʘ (OïS1?mr) ʟʘʢʘʨʪʠʨʦʚʘʥʘ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ 

ʨ. ʏʘʨʳʰ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʝʨʳʤʠ, ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʤʠ ʠ ʪʝʤʥʦ-ʩʝʨʳʤʠ ʘʣʝʚʨʦ-
ʣʠʪʘʤʠ, ʨʝʞʝ ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʩʝʨʠʮʠʪ-ʢʨʝʤʥʠʩʪʳʤʠ 
ʩʣʘʥʮʘʤʠ; ʚ ʧʨʦʩʣʦʷʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʨʘʤʦʨʠʟʦʚʘʥʥʳʝ ʠʟʚʝʩʪʥʷʢʠ ʠ ʢʦʥʛʣʦ-
ʤʝʨʘʪʳ. ʍʘʨʘʢʪʝʨʥʳ ʩʫʱʝʩʪʚʝʥʥʦ ʪʦʥʢʦʪʝʨʨʠʛʝʥʥʳʡ ʩʦʩʪʘʚ ʦʪʣʦʞʝʥʠʡ, ʩʝ-
ʨʘ,̫ ʪʝʤʥʦ-ʩʝʨʘ ̫ʜʦ ʯʝʨʥʳʭ, ʨʝʞʝ ʟʝʣʝʥʦʚʘʪʘ ̫ʦʢʨʘʩʢʘ. ʄʦʱʥʦʩʪʴ ï ʩʚʠʪʳ 
1000ï1200 ʤ. 
ʇʦʨʦʜʳ ʠʥʪʝʥʩʠʚʥʦ ʜʠʩʣʦʮʠʨʦʚʘʥʳ, ʩʤʷʪʳ ʚ ʣʠʥʝʡʥʳʝ ʩʢʣʘʜʢʠ ʩʫʙʤʝʨʠ-

ʜʠʦʥʘʣʴʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʫ ʢʦʥʪʘʢʪʘ ʩ ʂʘʣʤʘʥʩʢʠʤ ʛʨʘʥʠʪʦʠʜʥʳʤ ʤʘʩʩʠʚʦʤ 
ʤʝʪʘʤʦʨʬʠʟʦʚʘʥʳ. 
ʖʞʥʝʝ ʨʘʤʢʠ ʣʠʩʪʘ ʩʦʙʨʘʥʳ ʤʠʢʨʦʬʦʩʩʠʣʠʠ ʰʠʨʦʢʦʛʦ ʚʦʟʨʘʩʪʥʦʛʦ ʜʠʘ-

ʧʘʟʦʥʘ [317]. ʆʨʜʦʚʠʢʩʢʦ-ʨʘʥʥʝʩʠʣʫʨʠʡʩʢʠʡ ʚʦʟʨʘʩʪ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʧʨʠʥʷʪ 
ʧʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʤʫ ʧʦʣʦʞʝʥʠʶ. 
ɸʥʪʦʥʴʝʚʩʢʘʷ ʪʦʣʱʘ (S1ïD1?an) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʦʛʨʘʥʠʯʝʥʥʦ ʚ ʏʘ-

ʨʳʰʩʢʦ-ʊʘʣʠʮʢʦʡ ʟʦʥʝ. ɽʝ ʚʳʭʦʜʳ ʟʘʢʘʨʪʠʨʦʚʘʥʳ ʚ ʣʝʚʦʤ ʙʦʨʪʫ ʜʦʣʠʥʳ 
ʨ. ʆʙʴ, ʧʦ ʨʫʯ. ʂʘʤʝʥʥʳʡ ʃʦʛ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʠʦʣʝʪʦʚʦ-ʩʝʨʳʤʠ, ʣʠʣʦʚʦ-
ʚʠʰʥʝʚʳʤʠ ʛʣʠʥʠʩʪʳʤʠ ʠ ʩʝʨʠʮʠʪ-ʢʨʝʤʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ. ʅʘ ʩʦʧʨʝʜʝʣʴʥʦʡ 
ʢ ʶʛʫ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʝʨʳʝ, ʟʝʣʝʥʦ-ʩʝʨʳʝ, ʪʝʤʥʦ-ʩʝʨʳʝ, ʣʠʣʦ-
ʚʳʝ ʠ ʚʠʰʥʝʚʳʝ ʘʣʝʚʨʦʣʠʪʳ, ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ ʘʣʝʚʨʦʣʠʪʳ, ʧʝʩʯʘʥʠʢʠ, ʨʝʜʢʦ 
ʠʟʚʝʩʪʥʷʢʠ, ʛʨʘʚʝʣʠʪʳ ʠ ʷʰʤʦʠʜʳ. ʂʨʘʩʥʦʮʚʝʪʥʳʝ ʪʦʥʢʦʪʝʨʨʠʛʝʥʥʳʝ ʦʪʣʦ-
ʞʝʥʠʷ ʠʟʚʝʩʪʥʳ ʢʘʢ ʚ ʚʝʨʭʥʝʡ, ʪʘʢ ʠ ʚ ʥʠʞʥʝʡ ʯʘʩʪʷʭ ʨʘʟʨʝʟʘ ʪʦʣʱʠ [317]. 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ï ʙʦʣʝʝ 1000 ʤ. 
ʇʦʨʦʜʳ ʩʤʷʪʳ ʚ ʥʘʧʨʷʞʝʥʥʳʝ ʣʠʥʝʡʥʳʝ ʩʢʣʘʜʢʠ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ 

ʧʨʦʩʪʠʨʘʥʠʷ. ʇʨʠ ʤʠʢʨʦʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʤ ʠʟʫʯʝʥʠʠ ʚʳʷʚʣʷʝʪʩʷ ʤʠʢʨʦʧʣʦʡ-
ʯʘʪʘʷ ʪʝʢʩʪʫʨʘ ʩʫʱʝʩʪʚʝʥʥʦ ʢʨʝʤʥʠʩʪʳʭ ʧʦʨʦʜ. 
ɺʦʟʨʘʩʪ ʪʦʣʱʠ ʧʦ ʦʩʪʘʪʢʘʤ ʢʦʨʘʣʣʦʚ, ʙʨʘʭʠʦʧʦʜ ʠ ʢʦʥʦʜʦʥʪʦʚ ʥʘ ʧʣʦʱʘʜʠ 

ʣʠʩʪʘ ʄ-44 ʦʧʨʝʜʝʣʝʥ ʢʘʢ ʨʘʥʥʝʩʠʣʫʨʠʡʩʢʠʡïʨʘʥʥʝʜʝʚʦʥʩʢʠʡ [317]. 
ʄʘʨʘʣʠʭʠʥʩʢʘʷ ʩʚʠʪʘ ʠ ʘʥʪʦʥʴʝʚʩʢʘʷ ʪʦʣʱʘ ʥʝʨʘʩ-

ʯʣʝʥʝʥʥʳʝ (OïD1?mr-an) ʚʳʜʝʣʝʥʳ ʚ ʢʨʘʡʥʝʡ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʣʠʩʪʘ 
ʚ ʬʫʥʜʘʤʝʥʪʝ ʂʫʣʫʥʜʠʥʩʢʦʡ (ɹʠʡʩʢʦ-ɹʘʨʥʘʫʣʴʩʢʦʡ) ʚʧʘʜʠʥʳ, ʦʙʥʘʞʝʥʳ ʚ 
ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʨʦʟʠʦʥʥʳʭ ʦʢʥʘʭ ʩʨʝʜʠ ʢʘʡʥʦʟʦʡʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠ 
ʚʩʢʨʳʪʳ ʩʝʨʠʝʡ ʙʫʨʦʚʳʭ ʩʢʚʘʞʠʥ ʚ ʠʭ ʦʩʥʦʚʘʥʠʠ. ʅʘ ʦʙʥʘʞʝʥʥʳʭ ʫʯʘʩʪʢʘʭ 
ʦʪʣʦʞʝʥʠʷ ʨʘʩʯʣʝʥʝʥʳ ʥʘ ʤʘʨʘʣʠʭʠʥʩʢʫʶ ʩʚʠʪʫ O1ïS1(?) ʠ ʘʥʪʦʥʴʝʚʩʢʫʶ 
ʪʦʣʱʫ S1ïD1(?), ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʝ ʚʳʰʝ. ɹʫʨʦʚʳʤʠ ʩʢʚʘʞʠʥʘʤʠ ʚʩʢʨʳʪʳ 
ʟʝʣʝʥʦ-ʩʝʨʳʝ ʠ ʟʝʣʝʥʳʝ, ʠʥʦʛʜʘ ʢʨʘʩʥʦʮʚʝʪʥʳʝ ʧʝʩʯʘʥʦ-ʩʣʘʥʮʝʚʳʝ ʧʦʨʦʜʳ ʩ 
ʛʦʨʠʟʦʥʪʘʤʠ ʘʣʝʚʨʦʣʠʪʦʚ, ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʛʨʘʚʝʣʠʪʦʚ. ʉʨʝʜʠ ʩʣʘʥʮʝʚ ʧʨʝʦʙʣʘ-
ʜʘʶʪ ʛʣʠʥʠʩʪʳʝ ʠ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʝ, ʚʩʪʨʝʯʘʶʪʩʷ ʩʝʨʠʮʠʪʦʚʳʝ ʠ ʢʚʘʨʮ-
ʩʝʨʠʮʠʪʦʚʳʝ ʨʘʟʥʦʩʪʠ. ɺ ʩʦʩʪʘʚʝ ʧʝʩʯʘʥʠʢʦʚ ʦʪʤʝʯʘʶʪʩʷ ʢʚʘʨʮʝʚʳʝ ʨʘʟʥʦ-
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ʚʠʜʥʦʩʪʠ. ʆʪʣʦʞʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦ ʜʠʩʣʦʮʠʨʦʚʘʥʳ, ʧʨʦʨʚʘʥʳ ʛʨʘʥʠʪʦʠʜʘʤʠ 
ʙʝʣʦʢʫʨʠʭʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ P3ïT1, ʥʘ ʛʨʘʥʠʮʝ ʩ ʢʦʪʦʨʳʤʠ ʦʨʦʛʦʚʠʢʦʚʘʥʳ. 
ʉʠʣʫʨʠʡʩʢʦ-ʩʨʝʜʥʝʜʝʚʦʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʥʝʨʘʩʯʣʝ-

ʥʝʥʥʳʝ (SïD2) ʚʳʜʝʣʝʥʳ ʧʦ ʜʘʥʥʳʤ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘ-
ʥʠʷ ʚ ʦʩʥʦʚʘʥʠʠ ɿʉʇ ʥʘ ʶʛʝ ʣʠʩʪʘ, ʷʚʣʷʶʪʩʷ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʤ ʦʢʦʥʯʘʥʠʝʤ 
ʛʝʨʮʠʥʩʢʠʭ ʩʪʨʫʢʪʫʨ ʈʫʜʥʦʛʦ ɸʣʪʘʷ. ʅʘ ʩʦʧʨʝʜʝʣʴʥʦʡ ʢ ʶʛʫ ʪʝʨʨʠʪʦʨʠʠ ʣʠ-
ʩʪʘ M-44 ʦʙʲʝʜʠʥʷʶʪ ʦʙʨʘʟʦʚʘʥʠʷ ʤʝʣʴʥʠʯʥʦʡ D1ï2, ʩʦʩʥʦʚʩʢʦʡ ʠ ʟʘʚʦʜʩʢʦʡ 
D2 ʩʚʠʪ, ʢʦʨʙʘʣʠʭʠʥʩʢʦʡ ʪʦʣʱʠ SïD1. ʇʦ ʜʘʥʥʳʤ [332], ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʣʝʚ-
ʨʦʣʠʪʘʤʠ, ʘʨʛʠʣʣʠʪʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ, ʪʫʬʦʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʪʫʬʦʧʝʩʯʘʥʠʢʘ-
ʤʠ, ʨʠʦʣʠʪʘʤʠ ʠ ʨʠʦʜʘʮʠʪʘʤʠ, ʪʫʬʘʤʠ, ʪʫʬʬʠʪʘʤʠ ʠ ʪʝʬʨʦʠʜʘʤʠ ʢʠʩʣʦʛʦ, 
ʨʝʜʢʦ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʦʚ. 

 

ʆʈɼʆɺʀʂʉʂɸʗïʂɸʄɽʅʅʆʋɻʆʃʔʅɸʗ ʉʀʉʊɽʄʓ 

ʅʠʞʥʝʨʜʦʚʠʢʩʢʦ-ʥʠʞʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ 
ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ (O1ïC1) ʚʳʜʝʣʝʥʳ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʧʣʦʱʘʜʠ ʣʠʩʪʘ ʚ 
ʬʫʥʜʘʤʝʥʪʝ ʂʫʣʫʥʜʠʥʩʢʦʡ (ɹʠʡʩʢʦ-ɹʘʨʥʘʫʣʴʩʢʦʡ) ʚʧʘʜʠʥʳ ɿʉʇ, ʛʜʝ ʦʙʨʘ-
ʟʫʶʪ ʩʝʨʠʶ ʣʠʥʝʡʥʳʭ ʧʨʦʛʠʙʦʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʥʘʣʦʞʝʥʥʳʭ 
ʥʘ ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʩʪʨʫʢʪʫʨʳ. ʆʪʣʦʞʝʥʠʷ ʚʩʢʨʳʪʳ ʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ 
ʙʦʣʝʝ ʯʝʤ 10 ʩʢʚʘʞʠʥʘʤʠ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʦʭʚʘʪʳʚʘʶʪ ʩʪʨʘʪʠʛʨʘʬʠʯʝ-
ʩʢʠʡ ʠʥʪʝʨʚʘʣ ʦʪ ʪʨʝʤʘʜʦʢʘ ʜʦ ʪʫʨʥʝʡʩʢʦʛʦ ʷʨʫʩʘ ʥʠʞʥʝʛʦ ʢʘʨʙʦʥʘ, ʧʨʝʜ-
ʩʪʘʚʣʝʥʳ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ ʰʝʣʴʬʦʚʳʤʠ ʦʩʘʜʢʘʤʠ. ʇʨʝʦʙʣʘʜʘʶʪ 
ʟʝʣʝʥʳʝ ʠ ʩʝʨʳʝ, ʙʦʣʝʝ ʨʝʜʢʠ ʢʨʘʩʥʦʮʚʝʪʥʳʝ ʧʦʨʦʜʳ. ɼʦʤʠʥʠʨʫʶʪ ʧʝʩʯʘʥʠ-
ʢʠ, ʘʣʝʚʨʦʣʠʪʳ, ʘʨʛʠʣʣʠʪʳ, ʛʣʠʥʠʩʪʳʝ ʩʣʘʥʮʳ ʠ ʬʠʣʣʠʪʳ, ʨʝʞʝ ʦʪʤʝʯʘʶʪʩʷ 
ʛʨʘʚʝʣʠʪʳ, ʢʦʥʛʣʦʤʝʨʘʪʳ, ʠʟʚʝʩʪʥʷʢʠ, ʛʣʠʥʠʩʪʳʝ ʠʟʚʝʩʪʥʷʢʠ ʠ ʤʝʨʛʝʣʠ. ʆʪ-
ʣʦʞʝʥʠʷ ʧʦ ʩʦʩʪʘʚʫ ʭʦʨʦʰʦ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʩ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳʤʠ ʚ ʍʤʝʣʝʚ-
ʩʢʦʤ, ɹʘʯʘʪʩʢʦ-ʏʫʤʳʰʩʢʦʤ ʥʠʞʥʝ-ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʧʨʦʛʠʙʘʭ ʉʘʣʘʠʨʘ 
ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʦʨʜʦʚʠʢʘ (ʠʣʦʢʘʨʩʢʘʷ ʩʝʨʠʷ O1ï2 ʠ ʚʝʙʝʨʦʚʩʢʘʷ ʩʚʠʪʘ O3), ʩʠ-
ʣʫʨʘ (ʶʨʤʘʥʩʢʘʷ ʩʝʨʠʷ S1+2), ʜʝʚʦʥʘ (ʪʦʤʩʢʦ-ʟʘʚʦʜʩʢʘʷ, ʪʝʣʝʥʛʠʪʩʢʘʷ D1, 
ʙʝʨʜʩʢʦ-ʤʘʡʩʢʘʷ D1ï2 ʠ ʢʘʨʘ-ʯʫʤʳʰʩʢʘʷ D2 ʩʝʨʠʠ, ʭʤʝʣʝʚʩʢʘʷ ʩʚʠʪʘ D2), ʜʝ-
ʚʦʥʘïʥʠʞʥʝʛʦ ʢʘʨʙʦʥʘ (ʧʘʡʚʠʥʩʢʘʷ ʩʚʠʪʘ D3ïC1). ʈʝʜʢʠʝ ʛʦʨʠʟʦʥʪʳ ʪʫ-
ʬʦʧʝʩʯʘʥʠʢʦʚ, ʪʫʬʦʚ, ʠʥʦʛʜʘ ʵʬʬʫʟʠʚʦʚ ʦʩʥʦʚʥʦʛʦ, ʩʨʝʜʥʝʛʦ ʠ ʢʠʩʣʦʛʦ ʩʦ-
ʩʪʘʚʦʚ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʧʨʦʷʚʣʝʥʠʷʤʠ ʩʦʙʦʣʝʚʩʢʦ-ʩʘʬʦʥʦʚʩʢʦʛʦ ʚʫʣʢʘʥʠʯʝʩʢʦ-
ʛʦ ʢʦʤʧʣʝʢʩʘ D2. 

 

ɼɽɺʆʅʉʂɸʗ ʉʀʉʊɽʄɸ 

ɼʝʚʦʥ ʧʨʝʜʩʪʘʚʣʝʥ ʚʩʝʤʠ ʪʨʝʤʷ ʦʪʜʝʣʘʤʠ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʚʩʝʡ 
ʧʣʦʱʘʜʠ ʣʠʩʪʘ, ʩʣʦʞʝʥ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʤʠ, ʚʫʣʢʘʥʦʛʝʥʥʳʤʠ ʠ ʪʝʨʨʠ-
ʛʝʥʥʳʤʠ ʬʘʮʠʷʤʠ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʳʝ ʨʘʟʨʝʟʳ, ʦʭʚʘʪʳʚʘʶʱʠʝ ʠʥʪʝʨʚʘʣ ʦʪ 
ʞʠʚʝʪʘ ʜʦ ʬʘʤʝʥʘ ʚʢʣʶʯʠʪʝʣʴʥʦ, ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʂʦʣʳʚʘʥʴ-ʊʦʤʩʢʦʡ ʩʢʣʘʜ-
ʯʘʪʦʡ ʩʠʩʪʝʤʝ (ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʠ ɻʦʨʣʦʚʩʢʘʷ ʟʦʥʳ). ʀʭ ʦʩʥʦʚʘʥʠʝ ʩʣʦʞʝʥʦ 
ʚʫʣʢʘʥʠʯʝʩʢʠʤʠ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʤʠ ʪʦʣʱʘʤʠ (ʙʫʛʦʪʘʢʩʢʘʷ, ʪʦʛʫ-
ʯʠʥʩʢʘʷ, ʢʘʙʘʥʠʭʠʥʩʢʘʷ D2 ʠ ʫʢʨʦʧʩʢʘʷ D3 ʩʚʠʪʳ). ɺ ʥʘʧʨʘʚʣʝʥʠʷʭ ʩʥʠʟʫ 
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ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʠ ʩ ʶʛʦ-ʚʦʩʪʦʢʘ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜ ʦʥʠ ʩʤʝʥʷʶʪʩʷ ʧʝʩʯʘʥʦ-
ʩʣʘʥʮʝʚʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ (ʧʘʯʠʥʩʢʘʷ, ʶʨʛʠʥʩʢʘʷ ʠ ʧʦʜʦʥʠʥʩʢʘʷ ʩʚʠʪʳ D3). 
ɼʝʚʦʥʩʢʠʝ ʨʘʟʨʝʟʳ ʥʘʨʘʱʠʚʘʶʪʩʷ ʚʝʨʭʥʝʜʝʚʦʥʩʢʦ-ʥʠʞʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʤʠ 
ʤʦʨʩʢʠʤʠ ʠ ʢʘʤʝʥʥʦʫʛʦʣʴʥʦ-ʧʝʨʤʩʢʠʤʠ ʫʛʣʝʥʦʩʥʳʤʠ ʦʩʘʜʢʘʤʠ. ʅʠʞʥʝʜʝ-
ʚʦʥʩʢʠʝ ʧʦʨʦʜʳ ʨʘʟʚʠʪʳ ʢʨʘʡʥʝ ʦʛʨʘʥʠʯʝʥʥʦ, ʠʟʚʝʩʪʥʳ ʪʦʣʴʢʦ ʥʘ ʉʘʣʘʠʨʝ 
(ʦʜʥʦʠʤʝʥʥʘʷ ʩʢʣʘʜʯʘʪʘʷ ʟʦʥʘ ɸʣʪʘʝ-ʉʘʣʘʠʨʩʢʦʡ ʉʉ) ʚ ʩʦʩʪʘʚʝ ʥʝʨʘʩʯʣʝʥʝʥ-
ʥr ʭ ʦʙʨʘʟʦʚʘʥʠʡ ʰʘʥʜʠʥʩʢʦʡ ʠ ʤʘʤʦʥʪʦʚʩʢʦʡ ʩʚʠʪ D1ï2. ɹʦʣʝʝ ʰʠʨʦʢʦʝ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʠʝ ʟʜʝʩʴ ʧʦʣʫʯʠʣʠ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʳʝ, ʩ ʨʝʜʢʠʤʠ ʧʨʦʷʚʣʝ-
ʥʠʷʤʠ ʚʫʣʢʘʥʠʪʦʚ, ʦʪʣʦʞʝʥʠʷ ʞʠʚʝʪʘ (ʩʦʙʦʣʝʚʩʢʘʷ ʠ ʭʤʝʣʝʚʩʢʘʷ ʩʚʠʪʳ). 
ɺ ʬʫʥʜʘʤʝʥʪʝ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ ʜʝʚʦʥ ʚʳʜʝʣʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʥʝ-

ʨʘʩʯʣʝʥʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʰʠʨʦʢʦʛʦ ʚʦʟʨʘʩʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ D1ï3 (ʋʙʠʥʩʢʘʷ 
ʩʢʣʘʜʯʘʪʘʷ ʩʠʩʪʝʤʘ, ʏʘʨʳʰʩʢʦ-ʏʫʡʩʢʘʷ ʩʢʣʘʜʯʘʪʘʷ ʟʦʥʘ ɸʣʪʘʝ-ʉʘʣʘʠʨʩʢʦʡ 
ʉʉ) ʣʠʙʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʤʠ ʪʦʣʱʘʤʠ D1ïC1, 
D3ïC1 ʠ ʜʨ. 

ʅʀɾʅʀʁïʉʈɽɼʅʀʁ ʆʊɼɽʃʓ 

ʐʘʥʜʠʥʩʢʘʷ ʠ ʤʘʤʦʥʪʦʚʩʢʘʷ ʩʚʠʪʳ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ 
(D1ï2Ġn-mm) ʨʘʟʚʠʪʳ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʏʸʤ; ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʚʳʭʦʜʳ ʦʪʤʝʯʝʥʳ ʚ 
ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢ ʀʢ ʠ ʄʘʣ. ʀʢ, ʘ ʪʘʢʞʝ ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ɹʝʨʜʴ ʤʝʞʜʫ 
ʩʝʣʘʤʠ ʉʪʘʨʦʩʦʩʝʜʦʚʦ ʠ ʃʝʛʦʩʪʘʝʚʦ. ʇʦʨʦʜʳ ʦʙʥʘʞʘʶʪʩʷ ʚ ʷʜʨʘʭ ʥʝʙʦʣʴʰʠʭ 
ʘʥʪʠʢʣʠʥʘʣʴʥʳʭ ʩʢʣʘʜʦʢ ʚ ʚʠʜʝ ʫʟʢʠʭ (ʜʦ 2 ʢʤ) ʧʦʣʦʩ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ 
ʧʨʦʩʪʠʨʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʟʚʝʩʪʥʷʢʘʤʠ ʩʚʝʪʣʦ-ʩʝʨʳʤʠ ʤʘʩʩʠʚʥʳʤʠ, ʯʘʩʪʦ 
ʦʨʛʘʥʦʛʝʥʥʳʤʠ ʩ ʦʙʠʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ ʢʨʠʥʦʠʜʝʡ. ɺ ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ 
ʦʪʤʝʯʘʶʪʩʷ ʛʣʠʥʠʩʪʳʝ ʩʣʘʥʮʳ, ʞʝʣʪʦʚʘʪʦ-ʩʝʨʳʝ ʢʦʥʛʣʦʤʝʨʘʪʳ ʠ ʧʝʩʯʘʥʠʢʠ. 
ʆʪʣʦʞʝʥʠʷ ʩʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʥʝʩʦʛʣʘʩʠʝʤ ʟʘʣʝʛʘʶʪ ʥʘ ʦʙʨʘʟʦʚʘʥʠʷʭ 

ʟʝʣʝʥʦ-ʬʠʦʣʝʪʦʚʦʡ ʩʝʨʠʠ (¶2ïO1), ʥʝʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʪʳ ʦʩʘʜʢʘʤʠ ʩʦʙʦʣʝʚ-
ʩʢʦʡ ʩʚʠʪʳ ʞʠʚʝʪʩʢʦʛʦ ʷʨʫʩʘ. ʄʦʱʥʦʩʪʴ ʪʦʣʱʠ ï 400ï1000 ʤ [306]. 
ɺ ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʏʸʤ ʥʘʡʜʝʥʳ ʦʩʪʘʪʢʠ ʵʡ-

ʬʝʣʴʩʢʠʭ ʢʦʨʘʣʣʦʚ: Heliolites tomensis Tschern., Chaetetes magnus Lec., Pachy-
canalicula formosa Mironova (ʦʧʨʝʜʝʣʝʥʠʷ ʅ. ɺ. ʄʠʨʦʥʦʚʦʡ) [35]. ʅʘ ʩʤʝʞʥʦʡ 
ʪʝʨʨʠʪʦʨʠʠ ʟʘ ʚʦʩʪʦʯʥʦʡ ʨʘʤʢʦʡ ʣʠʩʪʘ ʚ ʠʟʚʝʩʪʥʷʢʘʭ ʛʦʨʳ ʉʦʢʦʣʠʥʳʡ ʂʘ-
ʤʝʥʴ ʩʦʙʨʘʥʳ ʢʦʨʘʣʣʳ Thamnopora ex gr. alta Tschern., Fasciphyllum hallia-
forme (Soshk.) ʵʤʩʩʢʦʛʦ ʚʦʟʨʘʩʪʘ [208]. ʅʘ ʦʩʥʦʚʘʥʠʠ ʫʢʘʟʘʥʥʳʭ ʥʘʭʦʜʦʢ ʦʨ-
ʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʚʦʟʨʘʩʪ ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʰʘʥʜʠʥʩʢʦʡ ʠ ʤʘʤʦʥʪʦʚʩʢʦʡ 
ʩʚʠʪ ʧʨʠʥʷʪ ʨʘʥʥʝ-ʩʨʝʜʥʝʜʝʚʦʥʩʢʠʤ (ʵʤʩ-ʵʡʬʝʣʴʩʢʠʤ). 

 

ʉʈɽɼʅʀʁ ʆʊɼɽʃ 

ɹʫʛʦʪʘʢʩʢʘʷ ʩʚʠʪʘ (D2bg) ʟʘʣʝʛʘʝʪ ʚ ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʝʟʘ ʅʦʚʦʩʠʙʠʨ-
ʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʟʦʥʳ, ʚ ʙʫʛʦʪʘʢʩʢʦʡ ʛʦʨʩʪ-ʘʥʪʠʢʣʠʥʘʣʠ, ʧʨʦʩʣʝʞʠʚʘʶʱʝʡʩʷ 
ʧʦ ʣʝʚʦʙʝʨʝʞʴʶ ʨ. ʀʥʷ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʚʦʩʪʦʯʥʦʡ ʨʘʤʢʠ ʣʠ-
ʩʪʘ ʜʦ ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ʊʘʣʴʤʝʥʢʘ. ʐʠʨʠʥʘ ʚʳʭʦʜʘ ʜʦʩʪʠʛʘʝʪ 15 ʢʤ.  
ɺ ʩʦʩʪʘʚʝ ʩʚʠʪʳ ʧʨʝʦʙʣʘʜʘʶʪ ʙʘʟʘʣʴʪʳ, ʨʝʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʠʭ ʪʫʬʳ, ʪʫ-

ʬʦʧʝʩʯʘʥʠʢʠ, ʪʫʬʦʘʣʝʚʨʦʣʠʪʳ, ʪʫʬʬʠʪʳ; ʢ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʧʨʠʫʨʦʯʝ-
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ʥʳ ʪʫʬʳ ʨʠʦʣʠʪʦʚ. ʂʘʢ ʚ ʚʝʨʭʥʝʡ, ʪʘʢ ʠ ʚ ʥʠʞʥʝʡ ʯʘʩʪʷʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʣʦʠ 
ʠ ʣʠʥʟʳ ʠʟʚʝʩʪʥʷʢʦʚ. 
ʇʦ ʨ. ɹʫʛʦʪʘʢ ʩʦʩʪʘʚʣʝʥ ʥʝʧʦʣʥʳʡ ʨʘʟʨʝʟ ʦʪʣʦʞʝʥʠʡ. ʇʦʜʦʰʚʘ ʩʚʠʪʳ ʥʝ 

ʚʩʢʨʳʪʘ. ʉʥʠʟʫ ʚʚʝʨʭ ʚʳʭʦʜʷʪ. 
 
1. ʄʝʪʘʙʘʟʘʣʴʪʳ ʨʘʩʩʣʘʥʮʦʚʘʥʥʳʝ ʠ ʟʝʣʝʥʦʢʘʤʝʥʥʦ-ʠʟʤʝʥʝʥʥʳʝ  ........................   120 ʤ 

2. ʊʫʬʳ ʙʘʟʘʣʴʪʦʚ ʤʝʣʢʦʧʩʝʬʠʪʦʚʦ-ʧʩʘʤʤʠʪʦʚʳʝ ʨʘʩʩʣʘʥʮʦʚʘʥʥʳʝ ʠ ʟʝʣʝʥʦ-

ʢʘʤʝʥʥʦ-ʠʟʤʝʥʝʥʥʳʝ  ........................................................................................................   180 ʤ 

3. ʄʝʪʘʙʘʟʘʣʴʪʳ ʩ ʨʝʜʢʠʤʠ ʤʝʣʢʠʤʠ ʧʦʨʬʠʨʦʚʳʤʠ ʚʳʜʝʣʝʥʠʷʤʠ ʪʝʤʥʦʮʚʝʪ-

ʥʳʭ  .....................................................................................................................................   50 ʤ 

4. ʀʟʚʝʩʪʥʷʢʠ ʪʦʥʢʦʩʣʦʠʩʪʳʝ  ....................................................................................   30 ʤ 

5. ʊʫʬʳ ʙʘʟʘʣʴʪʦʚ ʚʠʪʨʦʢʣʘʩʪʠʯʝʩʢʠʝ ʤʝʣʢʦʧʩʝʬʠʪʦʚʳʝ  ......................................   60 ʤ 

6. ʈʘʩʩʣʘʥʮʦʚʘʥʥʳʝ ʪʫʬʦʘʨʛʠʣʣʠʪʳ c ʪʫʬʦʛʝʥʥʳʤʠ ʦʙʣʦʤʢʘʤʠ ʦʩʥʦʚʥʦʛʦ ʩʦ-

ʩʪʘʚʘ  ...................................................................................................................................   150 ʤ 

7. ʊʫʬʳ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ ʣʠʪʦʢʣʘʩʪʠʯʝʩʢʠʝ, ʤʝʣʢʦʧʩʝʬʠʪʦʚʳʝ, ʨʘʩʩʣʘʥʮʦ-

ʚʘʥʥʳʝ ................................................................................................................................   120 ʤ 

8. ʄʝʪʘʙʘʟʘʣʴʪʳ ʤʝʣʢʦʧʦʨʬʠʨʦʚʳʝ, ʫʯʘʩʪʢʘʤʠ ʨʘʩʩʣʘʥʮʦʚʘʥʥʳʝ, ʚ ʚʝʨʭʥʝʡ  

ʯʘʩʪʠ ʣʠʥʟʘ ʦʨʛʘʥʦʛʝʥʥʳʭ (ʢʨʠʥʦʠʜʥʳʭ) ʠʟʚʝʩʪʥʷʢʦʚ  .................................................   340 ʤ 

9. ʍʣʦʨʠʪʦʚʳʝ ʩʣʘʥʮʳ ʧʦ ʵʬʬʫʟʠʚʘʤ ʠ ʪʫʬʘʤ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ  ........................   50 ʤ 

10. ʄʝʣʢʦʧʩʝʬʠʪʦʚʳʝ ʪʫʬʳ ʨʠʦʣʠʪʦʚ ʩ ʧʨʦʩʣʦʷʤʠ ʪʫʬʬʠʪʦʚ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ  ..   80 ʤ 

 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʧʦ ʨʘʟʨʝʟʫ ï 1180 ʤ, ʚ ʮʝʣʦʤ ʧʦ ʧʣʦʱʘʜʠ ʣʠʩʪʘ ï 

1500ï2000 ʤ. 
ʅʘ ʩʣʦʝ 10 ʟʘʣʝʛʘʶʪ ʪʝʨʨʠʛʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ (150 ʤ) ʪʦʛʫʯʠʥʩʢʦʡ ʩʚʠʪʳ. 
ɼʣʷ ʩʚʠʪʳ ʭʘʨʘʢʪʝʨʥʳ ʨʘʩʩʣʘʥʮʝʚʘʥʠʝ ʠ ʟʝʣʝʥʦʢʘʤʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. ɺʫʣ-

ʢʘʥʠʪʳ ʷʚʣʷʶʪʩʷ ʨʫʜʦʚʤʝʱʘʶʱʠʤʠ ʠ ʨʫʜʦʛʝʥʝʨʠʨʫʶʱʠʤʠ ʜʣʷ ʟʦʣʦʪʦ-
ʩʝʨʝʙʨʦʩʦʜʝʨʞʘʱʝʡ ʢʦʣʯʝʜʘʥʥʦ-ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ.  
ʉʨʝʜʥʝʜʝʚʦʥʩʢʠʡ ʚʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ʦʩʥʦʚʘʥ ʥʘ ʥʘʡʜʝʥʥʳʭ ʙʨʘʭʠʦʧʦʜʘʭ 

ʚ ʩʣʦʝ ʠʟʚʝʩʪʥʷʢʦʚ ʧʦ ʨ. ʊʘʣʴʤʝʥʢʘ: Atrypa cf. desquamata, Uncinulus gold-
fussii, U. pentagona, Griptonella sp. ʇʦ ʟʘʢʣʶʯʝʥʠʶ ʈ. ʊ. ɻʨʘʮʠʘʥʦʚʦʡ, ʚʦʟʨʘʩʪ 
ʦʢʘʤʝʥʝʣʦʩʪʝʡ ï ʵʡʬʝʣʴʩʢʠʡ [212], ʧʦ ʤʥʝʥʠʶ ʅ. ʇ. ʂʫʣʴʢʦʚʘ ʠ ʃ. ɻ. ʇʝ-
ʨʝʛʦʝʜʦʚʘ ï ʞʠʚʝʪʩʢʠʡ (ʫʩʪʥʦʝ ʩʦʦʙʱʝʥʠʝ). ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʝʨʠʡʥʦʡ ʣʝ-
ʛʝʥʜʦʡ ʠ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʪʦʣʱʘ ʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʦʪʣʦʞʝʥʠʷʤʠ ʪʦ-
ʛʫʯʠʥʩʢʦʡ ʩʚʠʪʳ ʩ ʦʩʪʘʪʢʘʤʠ ʬʘʫʥʳ ʚʝʨʭʥʝʛʦ ʞʠʚʝʪʘ, ʝʝ ʚʦʟʨʘʩʪ ʧʨʠʥʠʤʘʝʪ-
ʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʚʝʨʭʦʚ ʵʡʬʝʣï̫ʥʠʞʥʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʞʠʚʝʪʘ. 
ʊʦʛʫʯʠʥʩʢʘʷ ʩʚʠʪʘ (D2tg) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʶʛʦ-ʟʘʧʘʜʥʝʝ ʙʫʛʦʪʘʢ-

ʩʢʦʡ ʩʚʠʪʳ ʚ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʢʣʠʥʝ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʰʠʨʠʥʦʡ 
ʜʦ 4 ʢʤ. ʅʝʙʦʣʴʰʦʡ ʣʠʥʟʦʚʠʜʥʳʡ ʚʳʭʦʜ ʩʚʠʪʳ ʟʘʢʘʨʪʠʨʦʚʘʥ ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ 
ʨ. ɹʝʨʜʴ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʂʦʡʥʠʭʘ. ʉʚʠʪʘ ʩʣʦʞʝʥʘ ʧʦʣʠʤʠʢʪʦʚʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ, 
ʘʣʝʚʨʦʣʠʪʘʤʠ, ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ. ʇʨʠʩʫʪʩʪʚʫʶʪ ʛʦʨʠʟʦʥʪʳ ʘʥʜʝʟʠʪʦʚ, ʠʭ 
ʪʫʬʦʚ ʠ ʪʫʬʬʠʪʦʚ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ï ʠʟʚʝʩʪʥʷʢʦʚ. 
ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʢʦʥʪʘʢʪ ʩ ʥʠʞʝʣʝʞʘʱʝʡ ʙʫʛʦʪʘʢʩʢʦʡ ʩʚʠʪʦʡ ʥʝ ʥʘʙʣʶ-

ʜʘʣʩʷ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ï ʩʦʛʣʘʩʥʳʡ. ɺ ʨʘʡʦʥʝ ʩ. ʋʩʪʴ-ʂʘʤʝʥʢʘ ʚʳʰʝ ʙʫʛʦ-
ʪʘʢʩʢʠʭ ʚʫʣʢʘʥʠʪʦʚ ʟʘʣʝʛʘʝʪ ʧʘʯʢʘ (150 ʤ) ʪʦʛʫʯʠʥʩʢʦʡ ʩʚʠʪʳ, ʩʣʦʞʝʥʥʘʷ 
ʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ (ʤʦʱʥʦʩʪʴ ʩʣʦʝʚ 10ï30 ʤ) ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʤʠ ʠ ʩʝʨʳʤʠ 
ʪʦʥʢʦʩʣʦʠʩʪʳʤʠ ʘʣʝʚʨʦʣʠʪʘʤʠ, ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ, ʨʝʞʝ ʠʟʚʝʩʪʢʦʚʠʩʪʳ-
ʤʠ ʧʝʩʯʘʥʠʢʘʤʠ; ʚ ʧʨʦʩʣʦʷʭ ʦʪʤʝʯʘʶʪʩʷ ʛʨʘʚʝʣʠʪʳ. ʅʘ ʩʦʧʨʝʜʝʣʴʥʦʡ ʢ ʚʦ-
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ʩʪʦʢʫ ʪʝʨʨʠʪʦʨʠʠ ʥʘʙʣʶʜʘʣʦʩʴ ʩʦʛʣʘʩʥʦʝ ʧʝʨʝʢʨʳʪʠʝ ʩʚʠʪʳ ʛʣʠʥʠʩʪʳʤʠ 
ʩʣʘʥʮʘʤʠ ʧʘʯʠʥʩʢʦʡ ʩʚʠʪʳ [44]. 
ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʩʚʠʪʳ ï 1000 ʤ. 
ʇʦ ʨ. ʂʦʡʥʠʭʘ ʩʦʙʨʘʥʳ ʦʩʪʘʪʢʠ ʞʠʚʝʪʩʢʠʭ ʙʨʘʭʠʦʧʦʜ: Leptaena rhombo-

idalis (Wilc.), Schellwinella umbraculum (Schotheim), Productella subaculeata 
Murch., Mediospirifer cf. kizilschinus (Gracianova) [67]. ʅʘ ʩʦʧʨʝʜʝʣʴʥʦʡ ʢ ʚʦ-
ʩʪʦʢʫ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʨ. ʂʫʜʝʣʷ (ʣʝʚʳʡ ʧʨʠʪʦʢ ʨ. ʀʥʷ) ʠ ʚʙʣʠʟʠ ʶʞʥʦʡ ʦʢʨʘʠ-
ʥʳ ʩ. ʇʨʷʤʫʰʢʘ, ʠ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʩʚʠʪʳ ʩʦʙʨʘʥʳ ʦʩʪʘʪʢʠ ʚʝʨʭʥʝʞʠʚʝʪ-
ʩʢʠʭ (ʤʘʟʘʣʦʚʦ-ʢʠʪʘʪʩʢʠʡ ʛʦʨʠʟʦʥʪ) ʙʨʘʭʠʦʧʦʜ [44]. 
ɹʫʛʦʪʘʢʩʢʘʷ ʠ ʪʦʛʫʯʠʥʩʢʘʷ ʩʚʠʪʳ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ 

(D2bg-tg) ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʦʣʦʩʝ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʤʝʞʜʫ 
ɻʦʨʣʦʚʩʢʠʤ ʧʨʦʛʠʙʦʤ ʠ ʨ. ʆʙʴ, ʧʨʠʫʨʦʯʝʥʳ ʢ ʷʜʨʘʤ ʘʥʪʠʢʣʠʥʘʣʝʡ, ʧʨʝʜʩʪʘʚ-
ʣʝʥʳ ʦʩʥʦʚʥʳʤʠ, ʨʝʞʝ ʢʠʩʣʳʤʠ ʠ ʩʨʝʜʥʠʤʠ ʣʘʚʘʤʠ ʠ ʪʫʬʘʤʠ. ʈʘʩʧʨʦʩʪʨʘʥʝ-
ʥʳ ʪʘʢʞʝ ʘʣʝʚʨʦʣʠʪʳ, ʛʣʠʥʠʩʪʳʝ ʩʣʘʥʮʳ, ʧʝʩʯʘʥʠʢʠ, ʠʟʚʝʩʪʥʷʢʠ, ʪʫʬʦʘʣʝʚ-
ʨʦʣʠʪʳ, ʪʫʬʦʧʝʩʯʘʥʠʢʠ, ʪʫʬʦʛʨʘʚʝʣʠʪʳ, ʪʫʬʬʠʪʳ.  
ɺʫʣʢʘʥʦʛʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʙʫʛʦʪʘʢʩʢʦʡ, ʪʦʛʫʯʠʥʩʢʦʡ ʩʚʠʪ ʠ ʥʝʨʘʩʯʣʝʥʝʥ-

ʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʘʩʩʦʮʠʠʨʫʶʱʠʝ ʩ ʧʦʢʨʦʚʥʳʤʠ ʚʫʣʢʘʥʠʪʘʤʠ ʩʫʙ-
ʚʫʣʢʘʥʠʯʝʩʢʠʝ ʠʥʪʨʫʟʠʠ ʦʙʲʝʜʠʥʝʥʳ ʚ ʙʫʛʦʪʘʢʩʢʦ-ʪʦʛʫʯʠʥʩʢʠʡ ʨʠʦʣʠʪ-
ʙʘʟʘʣʴʪʦʚʳʡ ʚʫʣʢʘʥʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ (

mèD2bt; qŭˊD2bt, ɚôD2bt). 
ʉʨʝʜʠ ʧʦʢʨʦʚʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʨʝʦʙʣʘʜʘʶʪ ʙʘʟʘʣʴʪʳ, ʤʝʥʴʰʝ ʪʫʬʦʚ ʙʘ-

ʟʘʣʴʪʦʚ, ʥʝʙʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʤʝʶʪ ʪʫʬʳ ʨʠʦʣʠʪʦʚ ʠ ʧʣʘʛʠʦʨʠʦʣʠ-
ʪʦʚ. ʉʨʝʜʥʠʝ ʵʬʬʫʟʠʚʳ ʨʘʟʚʠʪʳ ʝʱʝ ʤʝʥʴʰʝ ʚ ʚʝʨʭʥʠʭ ʯʘʩʪʷʭ ʨʘʟʨʝʟʘ ʥʝʨʘʩ-
ʯʣʝʥʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʉʫʙʚʫʣʢʘʥʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʠʩʣʳ-
ʤʠ, ʨʝʞʝ ʦʩʥʦʚʥʳʤʠ ʠ ʩʨʝʜʥʠʤʠ ʨʘʟʥʦʩʪʷʤʠ. 
ɼʣʷ ʙʘʟʘʣʴʪʦʚ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʤʝʣʢʠʭ (ʦʪ ʨʝʜʢʠʭ ʜʦ ʦʙʠʣʴʥʳʭ) ʧʦʨ-

ʬʠʨʦʚʳʭ ʚʳʜʝʣʝʥʠʡ ʪʝʤʥʦʮʚʝʪʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʦʙʳʯʥʦ ʟʘʤʝʱʝʥʥʳʭ ʚʪʦʨʠʯ-
ʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʠʥʦʛʜʘ ʩ ʨʝʣʠʢʪʘʤʠ ʢʣʠʥʦʧʠʨʦʢʩʝʥʘ. ʀʟʨʝʜʢʘ ʦʪʤʝʯʘʶʪʩʷ 
ʬʝʥʦʢʨʠʩʪʳ ʦʩʥʦʚʥʦʛʦ ʧʣʘʛʠʦʢʣʘʟʘ. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʘʧʦʠʥʪʝʨʩʝʨʪʘʣʴʥʘʷ. 
ɺ ʢʠʩʣʳʭ ʧʦʨʦʜʘʭ ʚʢʨʘʧʣʝʥʥʠʢʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʢʦʣʠʯʝʩʪʚʝ 5ï25

 
% ʦʙʲʝʤʘ 

ʧʦʨʦʜʳ, ʠʤʝʶʪ ʨʘʟʤʝʨʳ ʜʦ 5 ʤʤ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʣʴʙʠʪʦʤ ʣʠʙʦ ʩʣʘʙʦʟʦʥʘʣʴ-
ʥʳʤ ʦʣʠʛʦʢʣʘʟ-ʘʣʴʙʠʪʦʤ. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʤʠʢʨʦʧʦʡʢʠʣʠʪʦʚʘʷ, ʬʝʣʴʟʠʪʦʚʘʷ. 
ɹʘʟʘʣʴʪʳ ʠ ʠʭ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʝ ʘʥʘʣʦʛʠ ï ʜʦʣʝʨʠʪʳ ï ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʩʨʝʜʥʠʤʠ ʛʣʠʥʦʟʝʤʠʩʪʦʩʪʴʶ (Al 2O3 = 14ï18
 
%) ʠ ʪʠʪʘʥʠʩʪʦʩʪʴʶ (TiO2 = 0,9ï

1,9
 
%), ʚʳʩʦʢʦʡ ʥʘʪʨʠʝʚʦʩʪʴʶ. ʂʠʩʣʳʝ ʧʦʨʦʜʳ ï ʪʘʢʞʝ ʥʘʪʨʠʝʚʳʝ, ʠʥʦʛʜʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʣʘʛʠʦʨʠʦʣʠʪʦʠʜʘʤʠ. ɺʩʣʝʜʩʪʚʠʝ ʘʣʴʙʠʪʠʟʘʮʠʠ ʧʦʨʦʜʳ ʚʩʝʭ 
ʛʨʫʧʧ ʠʤʝʶʪ ʧʦʚʳʰʝʥʥʫʶ ʱʝʣʦʯʥʦʩʪʴ. ɺ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʦʜʝʨʞʘʥʠʡ ʈɿʕ, ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʦʜʥʦʚʦʟʨʘʩʪʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʩʦʙʦʣʝʚʩʢʦ-ʩʘʬʦʥʦʚʩʢʦʛʦ ʢʦʤ-
ʧʣʝʢʩʘ, ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʷ (CeN/YbN = 2,5ï
5,9) ʠ ʧʦʚʳʰʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʚʩʝʭ ʨʝʜʢʠʭ ʵʣʝʤʝʥʪʦʚ. ʂʠʩʣʳʝ ʧʦʨʦʜʳ ʠ 
ʢʚʘʨʮʝʚʳʝ ʜʠʦʨʠʪ-ʧʦʨʬʠʨʠʪʳ ʚʳʜʝʣʷʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠ-
ʷʤʠ (ʨʠʩ. 6). ʅʘ ʜʠʩʢʨʠʤʠʥʘʮʠʦʥʥʳʭ ʜʠʘʛʨʘʤʤʘʭ ʧʦʨʦʜʘʤ ʙʫʛʦʪʘʢʩʢʦ-
ʪʦʛʫʯʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʣʷ ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʳʭ ʦʙʩʪʘʥʦʚʦʢ, 
ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʫʣʢʘʥʠʪʦʚ ʚ ʫʩʣʦʚʠʷʭ 
ʘʢʪʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ (ʨʠʩ. 3, 5). 
ʇʝʨʚʠʯʥʦʝ ʦʪʥʦʰʝʥʠʝ 

87
Sr/

86
Sr ʚ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʭ ʨʠʦʜʘʮʠʪʘʭ ʩʦʩʪʘʚʣʷʝʪ 

0,704985 (ʧʨʠ ʧʨʠʥʷʪʦʤ ʚʦʟʨʘʩʪʝ 385 ʤʣʥ ʣʝʪ ʠ ʠʟʤʝʨʝʥʥʳʭ ʩʦʚʨʝʤʝʥʥʳʭ 
ʩʦʜʝʨʞʘʥʠʡ ʠʟʦʪʦʧʦʚ Rb ʠ Sr), ʫʢʘʟʳʚʘʝʪ ʥʘ ʤʘʥʪʠʡʥʳʡ ʠʩʪʦʯʥʠʢ ʤʘʛʤʦʦʙ-
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ʨʘʟʦʚʘʥʠ.̫ ɺʝʣʠʯʠʥʘ çe
t
Ndè +6,51 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʚ ʠʩʪʦʯʥʠʢʝ 

ʚʝʱʝʩʪʚʘ ʜʝʧʣʝʪʠʨʦʚʘʥʥʦʡ ʤʘʥʪʠʠ. 
 

 
 
ʈʠʩ. 6. ɼʠʘʛʨʘʤʤʳ ʚʫʣʢʘʥʠʪʦʚ ʙʫʛʦʪʘʢʩʢʦ-ʪʦʛʫʯʠʥʩʢʦʛʦ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ: 

ɸ ï ʊɸS-ʜʠʘʛʨʘʤʤʘ, ɹ ï ʩʧʘʡʜʝʨ-ʜʠʘʛʨʘʤʤʘ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ɺ ï ʤʫʣʴʪʠʵʣʝ-
ʤʝʥʪʥʘʷ ʩʧʘʡʜʝʨ-ʜʠʘʛʨʘʤʤʘ. 

ʇʨʠʤʝʯʘʥʠʷ ʢ ʜʠʘʛʨʘʤʤʘʤ ɹ ʠ ɺ: ʧʨʦʙʳ 588, 588-1 ï ʪʫʬʳ ʙʘʟʘʣʴʪʦʚ; 65-1 ï ʜʦʣʝʨʠʪ; 76-1, 589, 
76-2 ï ʤʠʢʨʦʜʠʦʨʠʪʳ; 718, 718-1, 718-3 ï ʢʚʘʨʮʝʚʳʝ ʜʠʦʨʠʪ-ʧʦʨʬʠʨʠʪʳ; 633 ï ʜʘʮʠʪ; 571, 586-1, 
587 ï ʨʠʦʜʘʮʠʪʳ; ʥʦʨʤʠʨʦʚʘʥʠʝ ʧʦ ʜʘʥʥʳʤ [186]. 
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ɺ ʧʦʣʝ ʧʦʨʦʜ ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʙʫʛʦʪʘʢʩʢʦʡ ʠ ʪʦʛʫʯʠʥʩʢʦʡ ʩʚʠʪ ʚ ʟʦʥʘʭ ʩʝ-
ʨʠʮʠʪʠʟʘʮʠʠ, ʩʫʣʴʬʠʜʠʟʘʮʠʠ ʠ ʦʢʚʘʨʮʝʚʘʥʠʷ ʚʳʷʚʣʝʥʳ ʧʨʠʟʥʘʢʠ ʦʨʫʜʝʥʝʥʠʷ 
ʢʦʣʯʝʜʘʥʥʦ-ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʦʡ ʬʦʨʤʘʮʠʠ. 
ʂʘʙʘʥʠʭʠʥʩʢʘʷ ʩʚʠʪʘ (D2kb) ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʘʥʠʝ ʨʘʟʨʝʟʘ ɻʦʨʣʦʚ-

ʩʢʦʛʦ ʧʨʦʛʠʙʘ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʦʛʨʘʥʠʯʝʥʥʦ, ʟʘʢʘʨʪʠʨʦʚʘʥʘ ʚ ʩʪʨʘʪʦʪʠʧʠʯʝ-
ʩʢʦʡ ʤʝʩʪʥʦʩʪʠ ï ʚ ʙʘʩʩʝʡʥʝ ʨ. ʋʢʨʦʧ (ʣʝʚʳʡ ʧʨʠʪʦʢ ʨ. ʏʸʤ) ʚ ʚʠʜʝ ʧʦʣʦʩʳ 
ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʰʠʨʠʥʦʡ ʦʢʦʣʦ 4 ʢʤ. ɺʪʦʨʦʡ ʪʘʢʦʡ ʞʝ ʚʳʭʦʜ 
ʟʘʬʠʢʩʠʨʦʚʘʥ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʆʙʴ, ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʉʫʟʫʥ. 
ʇʦ ʜʘʥʥʳʤ ɸ. ʀ. ʂʘʟʝʥʥʦʚʘ [243] ʠ ʘʚʪʦʨʩʢʠʤ ʥʘʙʣʶʜʝʥʠʷʤ, ʚ ʩʦʩʪʘʚʝ 

ʩʚʠʪʳ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʫʬʦʧʝʩʯʘʥʠʢʠ, ʪʫʬʬʠʪʳ, ʪʝʬʨʦʠʜʳ, ʘʥʜʝʟʠ-
ʪʳ, ʘʥʜʝʟʠʙʘʟʘʣʴʪʳ, ʨʝʞʝ ʙʘʟʘʣʴʪʳ, ʠʭ ʪʫʬʳ, ʛʨʘʚʝʣʠʪʳ, ʢʦʥʛʣʦʤʝʨʘʪʳ, ʧʝʩ-
ʯʘʥʠʢʠ, ʘʣʝʚʨʦʣʠʪʳ, ʛʣʠʥʠʩʪʳʝ ʩʣʘʥʮʳ ʠ ʠʟʚʝʩʪʥʷʢʠ. ɺʫʣʢʘʥʠʯʝʩʢʠʝ ʧʦʨʦʜʳ 
ʩʚʠʪʳ ʚʳʜʝʣʷʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʘʙʘʥʠʭʠʥʩʢʦʛʦ ʘʥʜʝʟʠʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ [196]. 
ʅʘ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ʋʢʨʦʧ, ʥʘʯʠʥʘʷ ʦʪ ʧʨʠʫʩʪʴʝʚʦʡ ʯʘʩʪʠ ʨʫʯ. ʂʨʫʪʠʰʢʘ, ʚ 

ʨʘʟʨʝʟʝ ʩʚʠʪʳ ʚʳʜʝʣʷʶʪʩʷ (ʩʥʠʟʫ ʚʚʝʨʭ). 
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ʄʦʱʥʦʩʪʴ ʧʦ ʨʘʟʨʝʟʫ ï 1030 ʤ. ʇʦʣʥʘʷ ʤʦʱʥʦʩʪʴ ʩʚʠʪʳ ï 1150 ʤ. 
ʉʨʝʜʥʠʝ ʠ ʦʩʥʦʚʥʳʝ ʚʫʣʢʘʥʠʪʳ ʥʠʟʢʦʪʠʪʘʥʠʩʪʳʝ (TiO2 = 0,5ï1,4

 
%), ʥʠʟ-

ʢʦʬʦʩʬʦʨʠʩʪʳʝ (ʈ2ʆ5 = 0,05ï0,30
 
%), ʠʤʝʶʪ ʩʨʝʜʥʝʛʣʠʥʦʟʝʤʠʩʪʳʡ ʫʢʣʦʥ 

(Al 2O3 = 14ï19
 
%), ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʥʘʪʨʠʝʚʦʩʪʴʶ. ʇʦ ʭʘʨʘʢʪʝʨʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʈɿʕ ʧʦʨʦʜʳ ʙʣʠʟʢʠ ʢ ʦʜʥʦʚʦʟʨʘʩʪʥʦʤʫ ʩʦʙʦʣʝʚʩʢʦ-ʩʘʬʦʥʦʚ-
ʩʢʦʤʫ ʢʦʤʧʣʝʢʩʫ, ʦʪ ʙʫʛʦʪʘʢʩʢʦ-ʪʦʛʫʯʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʪʣʠʯʘʶʪʩʷ ʧʦʥʠ-
ʞʝʥʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʚʩʝʭ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʨʠʩ. 7). ʅʘ ʜʠʩ-
ʢʨʠʤʠʥʘʮʠʦʥʥʳʭ ʜʠʘʛʨʘʤʤʘʭ ʧʦʨʦʜʘʤ ʢʘʙʘʥʠʭʠʥʩʢʦʡ ʩʚʠʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 
ʧʦʣʷ ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ (ʨʠʩ. 3, 5). 
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ʈʠʩ. 7. ɼʠʘʛʨʘʤʤʳ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ ʢʘʙʘʥʠʭʠʥʩʢʦʡ ʩʚʠʪʳ: ɸ ï TAS-ʜʠʘʛʨʘʤʤʘ, 

ɹ ï ʩʧʘʡʜʝʨ-ʜʠʘʛʨʘʤʤʘ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ɺ ï ʤʫʣʴʪʠʵʣʝʤʝʥʪʥʘʷ ʩʧʘʡʜʝʨ-
ʜʠʘʛʨʘʤʤʘ. 

ʇʨʠʤʝʯʘʥʠʷ ʢ ʜʠʘʛʨʘʤʤʘʤ ɹ ʠ ɺ: ʧʨʦʙʳ 911-4, 912 ï ʪʫʬʳ ʙʘʟʘʣʴʪʦʚ; 911 ï ʪʫʬ ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚ; 
916-2 ï ʘʥʜʝʟʠʙʘʟʘʣʴʪ; 442-4, 911-6 ï ʪʫʬʳ ʘʥʜʝʟʠʪʦʚ; ʥʦʨʤʠʨʦʚʘʥʠʝ ʧʦ ʜʘʥʥʳʤ [186]. 
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ɾʠʚʝʪʩʢʠʡ ʚʦʟʨʘʩʪ ʩʚʠʪʳ ʦʙʦʩʥʦʚʘʥ ʥʘʭʦʜʢʘʤʠ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʋʢʨʦʧ 
ʦʩʪʘʪʢʦʚ ʪʘʙʫʣʷʪ: Thamnopora sp., Alveolites sp., Crassialveolites sp., Placocoe-
nites sp., Chaetetes sp., Stelliporella sp.; ʨʫʛʦʟ: Grypophyllum gracile Wedek., 
Tabulophyllum sp., Stenophyllum sp., Heliolites vulgaris Tchern. [279, 243]. 
ʉʦʙʦʣʝʚʩʢʘʷ ʩʚʠʪʘ (D2sb) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʩʪʨʫʢʪʫʨ ʉʘʣʘʠʨʘ, ʛʜʝ ʧʨʠʫʨʦʯʝʥʘ ʢ ʷʜʨʘʤ ʠ ʢʨʳʣʴʷʤ ʩʠʥʢʣʠʥʘʣʴʥʳʭ ʩʢʣʘ-
ʜʦʢ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʝʣʝʥʦ-ʩʝʨʳʤʠ ʘʨʛʠʣʣʠʪʘʤʠ, ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ, ʘʣʝʚ-
ʨʦʣʠʪʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ, ʨʝʞʝ ʢʦʥʛʣʦʤʝʨʘʪʘʤʠ, ʩʝʨʳʤʠ ʢʦʨʘʣʣʦʚʳʤʠ ʠʟʚʝʩʪ-
ʥʷʢʘʤʠ, ʠʥʦʛʜʘ ʘʥʜʝʟʠʪʘʤʠ ʠ ʠʭ ʪʫʬʘʤʠ, ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʨʠ ʧʘʯʢʠ [259]. 
ɺ ʦʩʥʦʚʘʥʠʠ ʥʠʞʥʝʡ ʧʘʯʢʠ ʟʘʣʝʛʘʶʪ ʢʦʥʛʣʦʤʝʨʘʪʳ, ʢʦʪʦʨʳʝ ʧʝʨʝʢʨʳʚʘ-

ʶʪʩʷ ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ ʧʦʜʯʠʥʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ 
ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ. ʉʨʝʜʥʷʷ ʧʘʯʢʘ ʘʣʝʚʨʦʣʠʪʦ-ʧʝʩʯʘʥʠʢʦʚʘʷ; ʚ ʧʦʜʯʠʥʝʥʥʦʤ 
ʢʦʣʠʯʝʩʪʚʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʠʟʚʝʩʪʥʷʢʠ ʠ ʛʣʠʥʠʩʪʳʝ ʩʣʘʥʮʳ, ʛʦʨʠʟʦʥʪʳ ʩʨʝʜ-
ʥʠʭ ʚʫʣʢʘʥʠʪʦʚ. ʇʝʩʯʘʥʠʢʠ ʚʫʣʢʘʥʦʤʠʢʪʦʚʳʝ. ɺʝʨʭʥʷʷ, ʥʘʠʙʦʣʝʝ ʤʦʱʥʘʷ 
ʧʘʯʢʘ ʩʣʦʞʝʥʘ ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ ʩ ʧʦʜʯʠʥʝʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʝʩʯʘʥʠ-
ʢʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟʚʝʩʪʢʦʚʠʩʪʳʭ. ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ʩʦʩʪʘʚʣʷʝʪ 1000ï1200 ʤ. 
ʉʚʠʪʘ ʥʝʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ ʥʘ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʰʘʥ-

ʜʠʥʩʢʦʡ ʠ ʤʘʤʦʥʪʦʚʩʢʦʡ ʩʚʠʪ D1ï2 ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ 
ʟʝʣʝʥʦ-ʬʠʦʣʝʪʦʚʦʡ ʩʝʨʠʠ ¶2ïO1 ʠ ʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʦʩʘʜʢʘʤʠ ʤʦʟʞʫ-
ʭʠʥʩʢʦʡ ʩʝʨʠʠ D3ïC1. 
ʉ ʦʪʣʦʞʝʥʠʷʤʠ ʩʚʠʪʳ ʘʩʩʦʮʠʠʨʫʶʪ ʜʘʡʢʠ, ʜʘʡʢʦ- ʠ ʰʪʦʢʦʦʙʨʘʟʥʳʝ ʪʝʣʘ 

ʜʦʣʝʨʠʪʦʚ, ʛʘʙʙʨʦʜʦʣʝʨʠʪʦʚ, ʧʣʘʛʠʦʛʨʘʥʠʪ-ʧʦʨʬʠʨʦʚ, ʢʦʪʦʨʳʝ ʩʦʚʤʝʩʪʥʦ ʩ 
ʧʦʢʨʦʚʥʳʤʠ ʚʫʣʢʘʥʠʪʘʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʙʨʘʟʦʚʘʥʠʷ ʩʦʙʦʣʝʚʩʢʦ-ʩʘʬʦ-
ʥʦʚʩʢʦʛʦ ʙʘʟʘʣʴʪ-ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚʦʛʦ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ (

mèD2ss; 
pɔˊD2ss). ɺʫʣʢʘʥʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʥʦʨʤʘʣʴʥʦʱʝʣʦʯʥʳʝ ʩʨʝʜʥʝʛʣʠʥʦʟʝʤʠʩʪʳʝ 
(Al 2O3 = 14ï18

 
%), ʥʠʟʢʦʪʠʪʘʥʠʩʪʳʝ (TiO2 = 0,4ï1,3

 
%) ʠ ʥʠʟʢʦʬʦʩʬʦʩʬʦʨʠ-

ʩʪʳʝ (ʈ2ʆ5 = 0,08ï0,53
 
%). ʇʦʚʳʰʝʥʥʘʷ ʱʝʣʦʯʥʦʩʪʴ ʯʘʩʪʠ ʧʨʦʙ ʦʙʫʩʣʦʚʣʝʥʘ 

ʘʣʴʙʠʪʠʟʘʮʠʝʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʧʦʨʦʜʳ ʠʤʝʶʪ ʦʪʯʝʪʣʠʚʦ ʚʳʨʘʞʝʥʥʫʶ 
ʥʘʪʨʠʝʚʫʶ ʩʧʝʮʠʘʣʠʟʘʮʠʶ. ʇʦ ʭʘʨʘʢʪʝʨʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʈɿʕ ʚʳʜʝʣʷʶʪʩʷ ʜʚʝ 
ʛʨʫʧʧʳ ʧʦʨʦʜ: ʦʩʥʦʚʥʳʝ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʝ ʪʝʣʘ ʩʣʘʙʦ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʥʳʝ 
(CeN/YbN = 1,64ï1,78) ʠ ʪʫʬʳ ʘʥʜʝʟʠʪʦʚ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥ-
ʥʳʝ (CeN/YbN = 5,42ï6,39) (ʨʠʩ. 8). ʅʘ ʜʠʩʢʨʠʤʠʥʘʮʠʦʥʥʳʭ ʜʠʘʛʨʘʤʤʘʭ ʚʫʣ-
ʢʘʥʠʪʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʣʷ ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʳʭ ʦʙʩʪʘʥʦʚʦʢ (ʨʠʩ. 3, 5). ʈʘʩ-
ʧʨʝʜʝʣʝʥʠʝ ʨʝʜʢʠʭ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʩʧʘʡʜʝʨ-ʜʠʘʛʨʘʤʤʘʭ ʩʦʦʪʚʝʪʩʪʚʫ-
ʶʪ ʵʪʠʤ ʦʙʩʪʘʥʦʚʢʘʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʘʢʩʠʤʫʤʘʤʠ ʚ ʩʦʜʝʨʞʘʥʠʷʭ Pb ʠ Sr, 
ʤʠʥʠʤʫʤʘʤʠ Ta ʠ Nb. 
ʅʘ ʣʝʚʦ- ʠ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ɹʝʨʜʴ ʚ ʦʪʣʦʞʝʥʠʷʭ ʩʦʙʨʘʥʳ ʦʩʪʘʪʢʠ ʬʘʫʥʳ, 

ʩʨʝʜʠ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʝʥʳ ʞʠʚʝʪʩʢʠʝ ʦʢʘʤʝʥʝʣʦʩʪʠ: Pachyfavosites cf. poly-
morphus (Gold.), Grassialveolites cf. crassus (Lec.), Siringopora ex gr. javorskyi 
(Tcher.), Grypophyllum ex gr. gracile Wedekind, Synthetostroma cf. disjunctus 
V. Khalf., Stromatoporella cf. loutouguini Javor., Stromatopora ex gr. inornata 
V. Khalf., Stachyodes graciles var. kusnetskensis Javor., S. venusta Javor., Clath-
rodictyon ex gr. primordium Javor. (ʆʧʨʝʜʝʣʝʥʠʷ ɺ. ʅ. ɼʫʙʘʪʦʣʦʚʘ, ʅ. ʀ. ɹʝʩ-
ʧʨʦʟʚʘʥʥʳʭ, ɺ. ɻ. ʍʨʦʤʳʭ) [243]. 
ʍʤʝʣʝʚʩʢʘʷ ʩʚʠʪʘ (D2hm) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʫ ʚʦʩʪʦʯʥʦʡ ʨʘʤʢʠ ʣʠʩʪʘ 

ʧʦ ʦʙʨʘʤʣʝʥʠʶ ʦʜʥʦʠʤʝʥʥʦʛʦ ʧʨʦʛʠʙʘ, ʷʚʣʷʝʪʩʷ ʬʘʮʠʘʣʴʥʳʤ ʘʥʘʣʦʛʦʤ ʩʦʙʦ-
ʣʝʚʩʢʦʡ ʩʚʠʪʳ, ʦʪʣʠʯʘʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ, ʧʨʝʜʩʪʘʚ- 
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ʈʠʩ. 8. ɼʠʘʛʨʘʤʤʳ ʩʦʙʦʣʝʚʩʢʦ-ʩʘʬʦʥʦʚʩʢʦʛʦ ʚʫʢʘʥʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ: ɸ ï ʊɸS-
ʜʠʘʛʨʘʤʤʘ, ɹ ï ʩʧʘʡʜʝʨ-ʜʠʘʛʨʘʤʤʘ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ɺ ï ʤʫʣʴʪʠʵʣʝʤʝʥʪʥʘʷ 
ʩʧʘʡʜʝʨ-ʜʠʘʛʨʘʤʤʘ. 

ʇʨʠʤʝʯʘʥʠʷ ʢ ʜʠʘʛʨʘʤʤʘʤ ɹ ʠ ɺ: ʧʨʦʙʳ 883-3, 883-4, 1126-1, 883-6, 869-3 ï ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʝ 
ʜʦʣʝʨʠʪʳ, 1096-1, 1095-1 ï ʪʫʬʳ ʘʥʜʝʟʠʪʦʚ; ʥʦʨʤʠʨʦʚʘʥʠʝ ʧʦ ʜʘʥʥʳʤ [186]. 
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ʈʠʩ. 9. ɼʠʘʛʨʘʤʤʳ ʜʣʷ ʘʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʦʚʘ-

ʥʠʡ: ɸ ï ʞʝʣʝʟʥʳʡ ʤʦʜʫʣʴïʛʠʜʨʦʣʠʟʘʪʥʳʡ ʤʦʜʫʣʴ; ɹ ï Mn-Ba; ɺ ï ʤʦʜʫʣʴ ʥʦʨʤʠʨʦʚʘʥ-
ʥʦʡ ʱʝʣʦʯʥʦʩʪʠïʬʝʤʠʯʝʩʢʠʡ ʤʦʜʫʣʴ; ɻ ï Sc-La-Zr/10. 

ɸʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ: 1 ï ʭʤʝʣʝʚʩʢʦʡ, 2 ï ʧʘʡʚʠʥ-
ʩʢʦʡ, 3 ï ʧʘʯʠʥʩʢʦʡ, 4 ï ʶʨʛʠʥʩʢʦʡ ʩʚʠʪ; 5 ï ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʩʘʣʘʤʘʪʦʚʩʢʦʡ ʠ ʷʨʩʢʦʡ ʪʦʣʱ, 6 ï 
ʣʘʛʝʨʥʦʩʘʜʩʢʦʡ ʪʦʣʱʠ, 7 ï ʝʣʴʮʦʚʩʢʦʡ ʩʚʠʪʳ.  
ʇʦʣʷ ʥʘ ʜʠʘʛʨʘʤʤʝ ɹ, ʧʦ ʗ. ʕ. ʖʜʦʚʠʯʫ [174]: I ï ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʳʝ ʠ II ï ʛʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ 

ʩ ʙʣʠʟʢʣʘʨʢʦʚʳʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ Ba ʠ Mn; III ʠ IV ï ʛʣʫʙʦʢʦʚʦʜʥʳʝ ʬʘʮʠʠ: III ï ʪʝʨʨʠʛʝʥʥʳʝ ʠ 
ʢʨʝʤʥʠʩʪʳʝ, IV ï ʢʘʨʙʦʥʘʪʥʳʝ. ʇʦʣʷ ʥʘ ʜʠʘʛʨʘʤʤʝ ɺ, ʧʦ ʗ. ʕ. ʖʜʦʚʠʯʫ ʠ ʄ. ʇ. ʂʝʪʨʠʩʫ [173]: I ï 
ʛʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ, ʚ ʢʦʪʦʨʳʭ ʜʦʤʠʥʠʨʫʝʪ ʢʘʦʣʠʥʠʪ, II ï ʧʦʨʦʜʳ c ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʤʦʥʪʤʦʨʠʣʣʦʥʠ-
ʪʘ, III ï ʧʦʨʦʜʳ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʭʣʦʨʠʪʘ, IV ï ʛʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʠʜʨʦʩʣʶʜʠ-
ʩʪʦʛʦ ʩʦʩʪʘʚʘ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʠʤʝʩʴʶ ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ, V ï ʧʦʨʦʜʳ, ʩʦʩʪʦʷʱʠʝ 
ʠʟ ʩʪʘʥʜʘʨʪʥʦʡ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʦʡ ʩʠʩʪʝʤʳ ï ʭʣʦʨʠʪ + ʤʦʥʪʤʦʨʠʣʣʦʥʠʪ + ʛʠʜʨʦʩʣʶʜʘ ʠ ʥʝ ʩʚʷʟʘʥ-
ʥʳʝ ʩ ʢʦʨʘʤʠ ʚʳʚʝʪʨʠʚʘʥʠʷ, VI ï ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʠʜʨʦʩʣʶʜʠʩʪʳʝ ʛʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ, ʭʘʨʘʢʪʝʨ-
ʥʳʝ ʜʣʷ ʘʨʠʜʥʳʭ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ. ʇʦʣʷ ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʥʘ ʜʠʘʛʨʘʤʤʝ ɻ, ʧʦ ɹʭʘʪʠʷ ʠ ʂʨʫʢ [177]: 
I ï ʦʢʝʘʥʠʯʝʩʢʠʭ ʦʩʪʨʦʚʥʳʭ ʜʫʛ, II ï ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ  ʦʩʪʨʦʚʥʳʭ ʜʫʛ, III ï ʘʢʪʠʚʥʳʭ ʢʦʥʪʠʥʝʥʪʘʣʴ-
ʥʳʭ ʦʢʨʘʠʥ, IV ï ʧʘʩʩʠʚʥʳʭ ʦʢʨʘʠʥ. 
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ʈʠʩ. 10. ʉʧʘʡʜʝʨ-ʜʠʘʛʨʘʤʤʳ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʩʦʜʝʨʞʘʥʠʡ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ, ʨʝʜʢʠʭ ʠ 

ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʘʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜʘʭ ʭʤʝʣʝʚʩʢʦʡ ʩʚʠʪʳ. 

ʇʨʠʤʝʯʘʥʠʝ. ʉʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʚʝʨʭʥʝʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʝ ʧʨʠʥʷʪʳ ʧʦ ʜʘʥʥʳʤ [185], 
ʢʣʘʨʢʠ ʵʣʝʤʝʥʪʦʚ ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ ï ʧʦ ʜʘʥʥʳʤ [127]. 

 
 

ʣʝʥʘ ʟʝʣʝʥʦ-ʩʝʨʳʤʠ ʠ ʩʝʨʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ, ʪʝʤʥʦ-ʩʝʨʳʤʠ 
ʛʣʠʥʠʩʪʳʤʠ ʠ ʠʟʚʝʩʪʢʦʚʦ-ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ, ʤʝʨʛʝʣʷʤʠ; ʚ ʧʨʦʩʣʦʷʭ ʧʨʠ-
ʩʫʪʩʪʚʫʶʪ ʠʟʚʝʩʪʥʷʢʠ ʠ ʛʨʘʚʝʣʠʪʳ. 
ɸʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ ʩʚʠʪʳ ʦʪʥʦʩʷʪʩʷ ʢ ʥʦʨʤʘʣʴʥʦʞʝʣʝʟʠʩʪʳʤ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʛʝʦʭʠʤʠʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʣʫ-
ʙʦʢʦʚʦʜʥʳʭ ʫʩʣʦʚʠʷʭ (ʨʠʩ. 9). ʉʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʈɿʕ ʙʣʠʟʢʠ ʢ ʠʭ ʩʦʜʝʨ-
ʞʘʥʠʶ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʳ, ʢʦʥʮʝʥʪʨʘʮʠʠ ʣʝʛʢʠʭ ʈɿʕ 
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ʧʦʥʠʞʝʥʳ. ʅʠʞʝ ʢʣʘʨʢʘ ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ ï ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʦʣʴʰʠʥʩʪʚʘ 
ʨʝʜʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ: Be, Rb, Sr, Nb, Cs, Ba, Ta, Th, U, Li , 
Ni, Mo, Sn, Sb, Pb ʩʣʘʙʦ ʧʦʚʳʰʝʥʳ ʩʦʜʝʨʞʘʥʠʷ Sc, Hf, Bi (ʨʠʩ. 10).  
ʉʚʠʪʘ ʥʝʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ ʥʘ ʦʪʣʦʞʝʥʠʷʭ ʟʝʣʝʥʦ-ʬʠʦʣʝʪʦʚʦʡ ʩʝʨʠʠ, ʥʘ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʧʣʦʱʘʜʷʭ ʥʘ ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʥʠʞʥʝʛʦïʩʨʝʜʥʝʛʦ ʜʝ-
ʚʦʥʘ, ʥʝʩʦʛʣʘʩʥʦ, ʩ ʧʝʨʝʨʳʚʦʤ ʚ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʪʝʨʨʠʛʝʥ-
ʥʳʤʠ ʦʩʘʜʢʘʤʠ ʧʘʡʚʠʥʩʢʦʡ ʩʚʠʪʳ D3ïC1. ʅʘ ʚʦʜʦʨʘʟʜʝʣʝ ʨʝʢ ʐʠʧʫʥʠʭʘï
ʂʘʤʝʥʢʘ ʚ ʦʪʣʦʞʝʥʠʷʭ ʩʦʙʨʘʥʳ ʦʩʪʘʪʢʠ ʩʨʝʜʥʝʜʝʚʦʥʩʢʠʭ ʨʫʛʦʟ: Dendrostella 
sp., Anlopora sp., Alveolitella sp., Scoliopora sp., (ʦʧʨʝʜʝʣʝʥʠʷ ʅ. ʀ. ɹʝʩʧʨʦʟ-
ʚʘʥʥʳʭ) [203]. ɾʠʚʝʪʩʢʠʡ ʚʦʟʨʘʩʪ ʩʚʠʪʳ ʬʘʫʥʠʩʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥ ʥʘ ʩʤʝʞ-
ʥʦʡ ʧʣʦʱʘʜʠ (ʣʠʩʪ N-45), ʛʜʝ ʥʘʡʜʝʥʳ ʦʩʪʘʪʢʠ ʢʨʠʥʦʠʜʝʡ, ʙʨʘʭʠʦʧʦʜ ʠ ʢʦ-
ʨʘʣʣʦʚ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ï 500ï750 ʤ. 
ʉʨʝʜʥʝʜʝʚʦʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ (D2) ʚʳʜʝ-

ʣʝʥʳ ʚ ʬʫʥʜʘʤʝʥʪʝ ʧʣʠʪʳ ʚ ʂʦʣʧʘʰʝʚʩʢʦʡ ʉʉ ʧʦ ʜʘʥʥʳʤ ʙʫʨʦʚʳʭ ʩʢʚʘʞʠʥ, 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʫʣʢʘʥʠʯʝʩʢʠʤʠ ʧʦʨʦʜʘʤʠ ʦʩʥʦʚʥʦʛʦ, ʩʨʝʜʥʝʛʦ, ʨʝʞʝ ʢʠʩʣʦʛʦ 
ʩʦʩʪʘʚʦʚ, ʘ ʪʘʢʞʝ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʤʠ ʬʘʮʠʷʤʠ, ʧʦ ʩʦʩʪʘʚʫ ʢʦʨʨʝʣʠ-
ʨʫʶʪʩʷ ʩ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʙʫʛʦʪʘʢʩʢʦʡ ʠ ʪʦʛʫʯʠʥʩʢʦʡ ʩʚʠʪ ʚʝʨʭʦʚ ʵʡʬʝʣʷï
ʞʠʚʝʪʘ. 

ɺɽʈʍʅʀʁ ʆʊɼɽʃ 

ʋʢʨʦʧʩʢʘʷ ʩʚʠʪʘ (D3uk) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʰʠʨʝ, ʯʝʤ ʢʘʙʘʥʠʭʠʥʩʢʘʷ, ʚ 
ʧʨʝʨʳʚʠʩʪʳʭ ʚʳʭʦʜʘʭ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚ ʦʙʨʘʤʣʝʥʠʠ ɻʦʨʣʦʚʩʢʦʛʦ ʧʨʦʛʠʙʘ ʥʘ 
ʧʨʦʪʷʞʝʥʠʠ ʦʪ ʚʦʩʪʦʯʥʦʡ ʨʘʤʢʠ ʣʠʩʪʘ ʜʦ ʨ. ʆʙʴ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʣʠʩʪʘ, ʩʣʦʞʝ-
ʥʘ ʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ ʘʨʛʠʣʣʠʪʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʠʟʚʝʩʪ-
ʥʷʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʛʨʘʚʝʣʠʪʦʚ ʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ. ʅʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʘʥʜʝʟʠʪʳ, ʘʥʜʝʟʠʙʘʟʘʣʴʪʳ, ʠʭ ʪʫʬʳ ʠ ʪʫʬʬʠʪʳ. ʍʘʨʘʢʪʝʨʝʥ 
ʟʝʣʝʥʦ-ʩʝʨʳʡ, ʩʝʨʳʡ ʮʚʝʪ ʧʦʨʦʜ, ʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʦʩʣʦʠ ʠ ʧʘʯʢʠ ʢʨʘʩʥʦ-
ʮʚʝʪʥʳʭ ʨʘʟʥʦʩʪʝʡ. ʅʠʞʥʷʷ ʛʨʘʥʠʮʘ ʩʚʠʪʳ ʥʝ ʥʘʙʣʶʜʘʣʘʩʴ, ʧʨʝʜʧʦʣʦʞʠ-
ʪʝʣʴʥʦ ï ʩʦʛʣʘʩʥʘʷ. 
ɺ ʨʘʟʨʝʟʝ ʥʠʞʥʝʡ ʯʘʩʪʠ ʪʦʣʱʠ ʨ. ʌʠʣʠʭʘ (ʧʨʘʚʳʡ ʧʨʠʪʦʢ ʨ. ʋʢʨʦʧ) ʚʳʜʝ-

ʣʷʶʪʩʷ (ʩʥʠʟʫ ʚʚʝʨʭ) [243]: 
 
1. ʇʝʩʪʨʦʮʚʝʪʥʘʷ ʧʘʯʢʘ ʧʝʨʝʩʣʘʠʚʘʶʱʠʭʩʷ ʘʣʝʚʨʦʣʠʪʦʚ, ʘʨʛʠʣʣʠʪʦʚ, ʚ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ï ʠ ʧʝʩʯʘʥʠʢʘʤʠ. ʎʚʝʪ ʧʦʨʦʜ ʩʝʨʳʡ, ʟʝʣʝʥʦ-ʩʝʨʳʡ, ʪʘʙʘʯʥʦ-ʟʝʣʝʥʳʡ, ʚʠʰʥʝ-

ʚʦ-ʩʝʨʳʡ ʠ ʣʠʣʦʚʳʡ. ɺ ʦʩʥʦʚʘʥʠʠ ï ʩʣʦʡ ʤʦʱʥʦʩʪʴʶ 3,4 ʤ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʩ ʧʣʦʭʦ-

ʦʢʘʪʘʥʥʳʤʠ ʛʘʣʴʢʘʤʠ ʠ ʫʛʣʦʚʘʪʳʤʠ ʦʙʣʦʤʢʘʤʠ ʪʝʤʥʦ-ʩʝʨʳʭ ʢʨʝʤʥʠʩʪʳʭ ʧʦʨʦʜ ʠ 

ʢʚʘʨʮʘ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʥʘʡʜʝʥʳ ʦʩʪʘʪʢʠ Retzia (?) cf. tschernyschewi (Khalf.) ʥʠʞ-

ʥʝʬʨʘʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ  .......................................................................................................   150 ʤ 

2. ʉʝʨʦʮʚʝʪʥʘʷ ʧʘʯʢʘ. ʅʠʞʥʷʷ ʯʘʩʪʴ ʩʣʦʞʝʥʘ ʨʠʪʤʠʯʥʳʤ ʯʝʨʝʜʦʚʘʥʠʝʤ ʛʨʘʚʝ-

ʣʠʪʦʚ (ʠʣʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ), ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ, ʘʨʛʠʣʣʠʪʦʚ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 

ʧʦʩʣʝʜʥʠʭ. ʄʦʱʥʦʩʪʠ ʨʠʪʤʦʚ ï 5ï28 ʤ. ʉʨʝʜʥʷʷ ʯʘʩʪʴ ʧʘʯʢʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʠʪ-

ʤʠʯʥʳʤ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʘʨʛʠʣʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ, ʨʝʞʝ ʘʣʝʚʨʦʣʠʪʦʚ. ɺʝʨʭʥʷʷ 

ʯʘʩʪʴ ʧʘʯʢʠ ʘʥʘʣʦʛʠʯʥʘ ʥʠʞʥʝʡ  ......................................................................................   220 ʤ 

3. ʉʝʨʳʝ ʠʟʚʝʩʪʥʷʢʠ ʩ ʦʩʪʘʪʢʘʤʠ ʨʘʥʥʝʬʨʘʥʩʢʠʭ: Schuchertella sp., Cyrtospirifer 

acmet Nal., C. sp.; Streptorhinchus bouschardi Rig., Stropheodonta fischeri Vern., Mu-

crospirifer ferales (Khalf.), Anathyris phalaena (Phill.), Ptychopteria peetzi V. Khalf., 

Schelwienella umbraculum Schlott. [212, 243]  ..................................................................   100 ʤ 
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ʈʘʟʨʝʟ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʚʠʪʳ ʥʘʨʘʱʠʚʘʝʪʩʷ ʧʦ ʨʫʯʴʶ ï ʣʝʚʦʤʫ ʧʨʠʪʦʢʫ 
ʨ. ʋʢʨʦʧ ʚ 3 ʢʤ ʥʠʞʝ ʨ. ʆʩʠʥʦʚʢʘ [243], ʛʜʝ ʥʘ ʢʘʨʙʦʥʘʪʥʦʡ ʧʘʯʢʝ ʟʘʣʝʛʘʶʪ: 

 

4. ʂʨʘʩʥʦʮʚʝʪʥʘʷ ʧʘʯʢʘ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ 

ʘʣʝʚʨʦʣʠʪʘʤʠ, ʘʨʛʠʣʣʠʪʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʯʘʥʠʢʦʚ ʠ ʠʟʚʝʩʪʥʷʢʦʚ, ʚ ʩʨʝʜʥʝʡ ï 

ʛʨʘʚʝʣʠʪʘʤʠ ʠ ʧʝʩʯʘʥʠʢʘʤʠ, ʚ ʚʝʨʭʥʝʡ ï ʢʨʘʩʥʦ-ʙʫʨʳʤʠ ʘʨʛʠʣʣʠʪʘʤʠ ʩ ʧʨʦʩʣʦʡ-

ʢʘʤʠ ʘʣʝʚʨʦʣʠʪʦʚ; ʚʥʠʟʫ ʩʦʙʨʘʥʘ ʬʘʫʥʘ ʬʨʘʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ  ......................................   235 ʤ 

5. ɺʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʘʷ ʧʘʯʢʘ, ʩʣʦʞʝʥʥʘʷ ʪʫʬʬʠʪʘʤʠ, ʪʫʬʘʤʠ ʘʥʜʝʟʠʙʘ-

ʟʘʣʴʪʦʚ, ʘʨʛʠʣʣʠʪʘʤʠ ʠ ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʦʩʪʘʪʢʘʤʠ ʙʨʘʭʠʦʧʦʜ ʠ ʜʚʫʩʪʚʦʨʦʢ ʬʨʘʥ-

ʩʢʦʛʦ ʚʦʟʨʘʩʪʘ  ...................................................................................................................   72 ʤ 

6. ʂʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʘʷ ʧʘʯʢʘ, ʩʣʦʞʝʥʥʘʷ ʠʟʚʝʩʪʢʦʚʠʩʪʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ, 

ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ï ʘʣʝʚʨʦʣʠʪʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ 

ʧʝʩʯʘʥʠʢʦʚ, ʘʨʛʠʣʣʠʪʦʚ, ʠʟʚʝʩʪʥʷʢʦʚ. ɺ ʧʘʯʢʝ ʥʘʡʜʝʥʳ ʦʩʪʘʪʢʠ ʨʘʥʥʝʬʘʤʝʥʩʢʦʛʦ 

ʚʦʟʨʘʩʪʘ: Athyris sp., Lioclema sp., Productus praelongus Sow., P. praelongus var. 

incostata Khalf., Cyrtospirifer tscherhyschewi Khalf. [280, 243]  ......................................   46 ʤ 

 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʧʦ ʨʘʟʨʝʟʫ ï 823 ʤ. ʇʦʣʥʘʷ ʤʦʱʥʦʩʪʴ ʩʚʠʪʳ ï 

1000 ʤ. 
ʅʘ ʜʨʫʛʠʭ ʫʯʘʩʪʢʘʭ ʩʨʝʜʠ ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʧʦʨʦʜ ʢʨʦʤʝ ʪʫʬʦʚ ʠ ʪʫʬʬʠʪʦʚ 

ʦʧʠʩʘʥʳ ʘʥʜʝʟʠʙʘʟʘʣʴʪʳ, ʘʥʜʝʟʠʪʳ, ʠʥʦʛʜʘ ʙʘʟʘʣʴʪʳ. ʉ ʧʦʢʨʦʚʘʤʠ ʘʩʩʦʮʠʠ-
ʨʫʶʪ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʝ ʜʘʡʢʠ ʜʦʣʝʨʠʪʦʚ, ʶʞʥʝʝ ʩ. ʀʥʩʢʦʝ ʫʩʪʘʥʦʚʣʝʥʦ ʜʘʡ-
ʢʦʦʙʨʘʟʥʦʝ ʪʝʣʦ ʢʚʘʨʮʝʚʳʭ ʜʠʦʨʠʪ-ʧʦʨʬʠʨʠʪʦʚ, ʦʪʤʝʯʘʶʪʩʷ ʨʝʜʢʠʝ ʜʘʡʢʠ 
ʜʘʮʠʪʦʚ, ʨʠʦʜʘʮʠʪʦʚ ʠ ʛʨʘʥʠʪ-ʧʦʨʬʠʨʦʚ. ʇʦʢʨʦʚʥʳʝ ʠ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʝ ʬʘ-
ʮʠʠ ʦʙʲʝʜʠʥʝʥʳ ʚ ʫʢʨʦʧʩʢʠʡ ʘʥʜʝʟʠʙʘʟʘʣʴʪ-ʙʘʟʘʣʴʪʦʚʳʡ ʚʫʣʢʘʥʠʯʝʩʢʠʡ 
ʢʦʤʧʣʝʢʩ (

mèD3uk; qŭˊD3uk). 
ʆʩʥʦʚʥʳʝ ʧʦʨʦʜʳ ʢʦʤʧʣʝʢʩʘ, ʘʥʜʝʟʠʙʘʟʘʣʴʪʳ ʠ ʜʠʦʨʠʪ-ʧʦʨʬʠʨʠʪʳ ʭʘʨʘʢ-

ʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʛʣʠʥʦʟʝʤʠʩʪʳʤ (Al 2O3 = 17ï20
 
%), ʘʥʜʝʟʠʪʳ ʠ ʢʚʘʨʮʝʚʳʝ 

ʜʠʦʨʠʪ-ʧʦʨʬʠʨʠʪʳ ʩʨʝʜʥʝʛʣʠʥʦʟʝʤʠʩʪʳʤ (Al 2O3 = 15ï19
 
%) ʫʢʣʦʥʘʤʠ. ɺʩʝ 

ʧʦʨʦʜʳ ʥʠʟʢʦʪʠʪʘʥʠʩʪʳʝ (TiO2 = 0,4ï1,3
 
%) ʠ ʚʳʩʦʢʦʥʘʪʨʠʝʚʳʝ. ʉʦʜʝʨʞʘʥʠʷ 

ʈɿʕ ʠ ʙʦʣʴʰʠʥʩʪʚʘ ʨʝʜʢʠʭ ʵʣʝʤʝʥʪʦʚ (ʨʠʩ. 11) ʚ ʥʠʭ ʚʳʰʝ, ʯʝʤ ʚ ʧʦʜʩʪʠʣʘ-
ʶʱʠʭ ʚʫʣʢʘʥʠʪʘʭ ʢʘʙʘʥʠʭʠʥʩʢʦʡ ʩʚʠʪʳ D2. ʅʘ ʜʠʩʢʨʠʤʠʥʘʮʠʦʥʥʳʭ ʜʠʘ-
ʛʨʘʤʤʘʭ ʧʦʨʦʜʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʣʷ ʩʫʙʜʫʢʮʠʦʥʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙ-
ʩʪʘʥʦʚʦʢ (ʨʠʩ. 3, 5). 
ʇʘʯʠʥʩʢʘʷ ʩʚʠʪʘ (D3pļ) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ɻʦʨʣʦʚ-

ʩʢʦʛʦ ʧʨʦʛʠʙʘ, ʚʳʭʦʜʠʪ ʥʘ ʢʨʳʣʴʷʭ ʠ ʚ ʷʜʨʘʭ ʘʥʪʠʢʣʠʥʘʣʴʥʳʭ ʩʢʣʘʜʦʢ, ʩʦ-
ʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ ʥʘ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʪʦʛʫʯʠʥʩʢʦʡ ʩʚʠʪʳ 
D2 ʠ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʧʝʩʯʘʥʦ-ʩʣʘʥʮʝʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʶʨʛʠʥʩʢʦʡ ʩʚʠʪʳ 
ʧʦʟʜʥʝʬʘʤʝʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʉʣʦʞʝʥʘ ʪʝʤʥʦ-ʩʝʨʳʤʠ ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ, 
ʘʣʝʚʨʦʣʠʪʘʤʠ, ʨʠʬʦʛʝʥʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʨʝʞʝ ʧʝʩʯʘʥʠʢʘʤʠ. 
ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʪʦʣʱʠ ʚ ʨʘʡʦʥʝ ʛ. ʀʩʢʠʪʠʤ, ʧʦ ʜʘʥʥʳʤ [35] ʚʳʜʝʣʷʶʪʩʷ: 
 
1. ʀʟʚʝʩʪʥʷʢʠ ʩʝʨʳʝ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʧʣʦʪʥʳʝ ʩ ʦʩʪʘʪʢʘʤʠ ʢʦʨʘʣʣʦʚ ʠ ʙʨʘʭʠʦ-

ʧʦʜ  ......................................................................................................................................   500 ʤ 

2. ɻʣʠʥʠʩʪʳʝ ʩʣʘʥʮʳ ʩ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʦʣʠʪʦʚ  ......................................................   50 ʤ 

3. ɻʣʠʥʠʩʪʳʝ ʩʣʘʥʮʳ ʪʝʤʥʦ-ʩʝʨʳʝ ʩ ʨʝʜʢʠʤʠ ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʢʨʠʥʦʠʜʥʳʭ 

ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʠʟʚʝʩʪʢʦʚʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ: ʚ ʦʩʥʦʚʘʥʠʠ ʩʣʦʡ ʘʣʝʚʨʦʣʠʪʦʚ ʤʦʱʥʦ-

ʩʪʴʶ 0,7 ʤ ʩ ʦʩʪʘʪʢʘʤʠ ʙʨʘʭʠʦʧʦʜ  ..................................................................................   400 ʤ 

 



38 

 
 
ʈʠʩ. 11. ɼʠʘʛʨʘʤʤʳ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ ʫʢʨʦʧʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ: ɸ ï TAS-

ʜʠʘʛʨʘʤʤʘ, ɹ ï ʩʧʘʡʜʝʨ-ʜʠʘʛʨʘʤʤʘ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ɺ ï ʤʫʣʴʪʠʵʣʝʤʝʥʪʥʘʷ 
ʩʧʘʡʜʝʨ-ʜʠʘʛʨʘʤʤʘ. 

ʇʨʠʤʝʯʘʥʠʷ ʢ ʜʠʘʛʨʘʤʤʘʤ ɹ ʠ ɺ: ʧʨʦʙʳ 1596-2 ï ʜʦʣʝʨʠʪ, 933-3 - ʪʫʬ ʙʘʟʘʣʴʪʦʚ, 1595 ï ʤʠʢʨʦ-
ʜʠʦʨʠʪ, 934-2 ï ʪʫʬ ʘʥʜʝʟʠʪʦʚ, 1588 ï ʘʥʜʝʟʠʪ, 796-1, 796-2, 796-4 ï ʢʚʘʨʮʝʚʳʝ ʜʠʦʨʠʪ-ʧʦʨʬʠʨʠʪʳ; 
ʥʦʨʤʠʨʦʚʘʥʠʝ ʧʦ ʜʘʥʥʳʤ [186]. 



39 

ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʧʦ ʨʘʟʨʝʟʫ ï ʦʢʦʣʦ 950 ʤ. ʇʦʣʥʘʷ ʤʦʱʥʦʩʪʴ ʩʚʠʪʳ ʦʮʝ-
ʥʠʚʘʝʪʩʷ ʚ 1200ï1900 ʤ. 
ʖʞʥʳʝ ʨʘʡʦʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʚʠʪʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʚʝʨʥʳʤʠ ʦʪʣʠ-

ʯʘʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʠʟʚʝʩʪʥʷʢʦʚ. 
ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʘʣʝʚʨʦʧʝʣʠʪʦʚʳʭ ʧʦʨʦʜ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ ʧʨʠ-

ʥʘʜʣʝʞʥʦʩʪʠ ʢ ʥʦʨʤʘʣʴʥʦʞʝʣʝʟʠʩʪʳʤ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤ ʩʦ ʩʪʘʥʜʘʨʪʥʦʡ ʪʨʝʭ-
ʢʦʤʧʦʥʝʥʪʥʦʡ ʭʣʦʨʠʪ-ʤʦʥʪʤʦʨʠʣʣʦʥʠʪ-ʛʠʜʨʦʩʣʶʜʠʩʪʦʡ ʧʝʣʠʪʦʚʦʡ ʩʦʩʪʘʚ-
ʣʷʶʱʝʡ. ʆʩʦʙʝʥʥʦʩʪʠ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 
ʧʦʨʦʜ ʚ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʩʢʣʦʥʘʭ ʘʢʪʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ 
ʦʢʨʘʠʥʳ (ʨʠʩ. 9). ʉʦʜʝʨʞʘʥʠʷ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦ-
ʜʘʭ ʩʚʠʪʳ ʙʣʠʟʢʠ ʢ ʠʭ ʩʦʜʝʨʞʘʥʠʶ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʳ, 
ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʦʚʳʰʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʪʷʞʝʣʳʭ ʈɿʕ (ʨʠʩ. 12). ʅʠʞʝ 
ʢʣʘʨʢʦʚ ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ ʢʦʥʮʝʥʪʨʘʮʠʠ Sr, Co, Ni, Cu, Mo, Sn, Sb, ʚʳʰʝ ï 
Hf, Ag, Bi.  
ʉ ʦʪʣʦʞʝʥʠʷʤʠ ʩʚʠʪʳ ʘʩʩʦʮʠʠʨʫʶʪ ʧʨʦʷʚʣʝʥʠʷ ʟʦʣʦʪʦ-ʩʫʣʴʬʠʜʥʦʡ ʠ ʢʦʣ-

ʯʝʜʘʥʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ.  
ʌʨʘʥʩʢʠʡïʨʘʥʥʝʬʘʤʝʥʩʢʠʡ ʚʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ʦʙʦʩʥʦʚʘʥ ʥʘʭʦʜʢʘʤʠ 

ʦʩʪʘʪʢʦʚ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʚʠʪʳ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʂʦʝʥ ʥʠʞʥʝʬʨʘʥʩʢʠʭ ʢʦ-
ʨʘʣʣʦʚ: Tamnopora reedi Dubat., T. ex. gr. bʦloniensis Goss., T. lebedijanensis 
Mironova, Pachyphyllum ibergense Roem., Alveollites suborbicularis Lam. ʠ ʙʨʘ-
ʭʠʦʧʦʜ Atrypa reticularis L. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʦ ʨ. ʊʘʣʴʤʝʥʢʘ ʥʘʡʜʝʥʳ ʦʩʪʘʪʢʠ 
ʨʘʥʥʝʬʘʤʝʥʩʢʠʭ ʙʨʘʭʠʦʧʦʜ: Productʝlla cf. productoides Murch, Camarotoe-
chia cf. boloniensis (Orb.), Cyrtospirifer cf. tscherniyschevi Khalf., C. verneuili 
(Murch.), Mesoplica meisteri (Peetz), Chonetes armata Bouch. 
ʖʨʛʠʥʩʢʘʷ ʩʚʠʪʘ (D3jur) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʰʠʨʦʢʦ, ʩʦʛʣʘʩʥʦ ʩ ʧʦʩʪʝ-

ʧʝʥʥʳʤ ʧʝʨʝʭʦʜʦʤ ʟʘʣʝʛʘʝʪ ʥʘ ʧʘʯʠʥʩʢʦʡ [44], ʩʣʦʞʝʥʘ ʩʝʨʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ, 
ʪʝʤʥʦ-ʩʝʨʳʤʠ ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ; ʚ ʧʨʦʩʣʦʷʭ ʫʯʘʩʪʢʘʤʠ 
ʦʪʤʝʯʘʶʪʩʷ ʛʨʘʚʝʣʠʪʳ, ʠʟʚʝʩʪʥʷʢʠ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʚʠʪʳ ʧʝʩʯʘʥʠʢʠ ʠʟʚʝʩʪ-
ʢʦʚʳʝ, ʨʘʟʥʦʟʝʨʥʠʩʪʳʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚ ʩʦʩʪʘʚʝ ʦʙʣʦʤʦʯ-
ʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ. ɺ ʩʨʝʜʥʝʡ ʠ ʚʝʨʭʥʝʡ ʯʘʩʪʷʭ ʧʝʩʯʘʥʠʢʠ 
ʧʦʣʠʤʠʢʪʦʚʳʝ, ʙʦʣʝʝ ʭʦʨʦʰʦ ʩʦʨʪʠʨʦʚʘʥʥʳʝ.  
ʌʨʘʛʤʝʥʪʘʨʥʳʡ ʨʘʟʨʝʟ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʩʚʠʪʳ ʩʦʩʪʘʚʣʝʥ ʧʦ ʧʨʘʚʦʤʫ ʙʝʨʝʛʫ 

ʨ. ʀʥʷ ʤʝʞʜʫ ʩʝʣʘʤʠ ʉʘʨʘʧʫʣʢʘ ʠ ʄʦʪʢʦʚʦ, ʚʢʣʶʯʘʝʪ (ʩʥʠʟʫ ʚʚʝʨʭ): 
 
1. ʇʝʨʝʩʣʘʠʚʘʶʱʠʝʩʷ ʩʝʨʳʝ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʧʦʣʠʤʠʢʪʦʚʳʝ ʧʝʩʯʘʥʠʢʠ (ʩʣʦʠ 

1ï3 ʤ), ʘʣʝʚʨʦʣʠʪʳ (0,5ï2 ʤ) ʠ ʪʝʤʥʦ-ʩʝʨʳʝ ʘʨʛʠʣʣʠʪʳ. (0,2ï0,5 ʤ)  ...............   ʙʦʣʝʝ 130 ʤ 

2. ʊʝʤʥʦ-ʩʝʨʳʝ ʛʣʠʥʠʩʪʳʝ ʩʣʘʥʮʳ (ʧʨʝʦʙʣʘʜʘʶʪ) ʩ ʯʘʩʪʳʤʠ ʧʨʦʩʣʦʷʤʠ ʜʦ 

10 ʩʤ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ ʠ ʘʣʝʚʨʦʣʠʪʦʚ  ........................................................   130 ʤ 

3. ʉʝʨʳʝ ʠ ʪʝʤʥʦ-ʩʝʨʳʝ ʬʠʣʣʦʥʠʪʳ ʩ ʰʝʣʢʦʚʠʩʪʳʤ ʙʣʝʩʢʦʤ ʧʦ ʘʣʝʚʨʠʪʦ-

ʛʣʠʥʠʩʪʳʤ ʧʦʨʦʜʘʤ. ɺ ʧʨʦʩʣʦʷʭ ʤʦʱʥʦʩʪʴʶ ʜʦ 30 ʩʤ ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʝʣʢʦʟʝʨʥʠ-

ʩʪʳʝ ʧʝʩʯʘʥʠʢʠ  .................................................................................................................   35 ʤ 

4. ʇʝʨʝʩʣʘʠʚʘʥʠʝ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʘʨʛʠʣʣʠʪʦʚ. ʇʦ-

ʨʦʜʳ ʯʘʩʪʴʶ ʨʘʩʩʣʘʥʮʦʚʘʥʳ  ...................................................................................   ʙʦʣʝʝ 20 ʤ 

 
ʄʦʱʥʦʩʪʴ ʧʦ ʨʘʟʨʝʟʫ ï ʙʦʣʝʝ 315 ʤ. ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʩʚʠʪʳ ï 1500ï

1600 ʤ. 
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ʈʠʩ. 12. ʉʧʘʡʜʝʨ-ʜʠʘʛʨʘʤʤʳ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʩʦʜʝʨʞʘʥʠʡ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ, ʨʝʜʢʠʭ ʠ 

ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʘʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜʘʭ ʧʘʯʠʥʩʢʦʡ ʩʚʠʪʳ. 

ʇʨʠʤʝʯʘʥʠʝ. ʉʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʚʝʨʭʥʝʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʝ ʧʨʠʥʷʪʳ ʧʦ ʜʘʥʥʳʤ [185], 
ʢʣʘʨʢʠ ʵʣʝʤʝʥʪʦʚ ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ ï ʧʦ ʜʘʥʥʳʤ [127]. 
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ʈʠʩ. 13. ʉʧʘʡʜʝʨ-ʜʠʘʛʨʘʤʤʳ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʩʦʜʝʨʞʘʥʠʡ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ, ʨʝʜʢʠʭ ʠ 

ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʘʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜʘʭ ʶʨʛʠʥʩʢʦʡ ʩʚʠʪʳ. 

ʇʨʠʤʝʯʘʥʠʝ. ʉʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚ ʚʝʨʭʥʝʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʝ ʧʨʠʥʷʪʳ ʧʦ ʜʘʥʥʳʤ [185], 
ʢʣʘʨʢʠ ʵʣʝʤʝʥʪʦʚ ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ ï ʧʦ ʜʘʥʥʳʤ [127]. 

 
 
ʆʩʦʙʝʥʥʦʩʪʠ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʧʦʨʦʜ ʚ ʚ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʩʢʣʦʥʘʭ ʘʢʪʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ 
ʦʢʨʘʠʥʳ (ʨʠʩ. 9). ʉʦʜʝʨʞʘʥʠʷ ʈɿʕ ʚ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜʘʭ ʙʣʠʟʢʠ ʢ ʪʘʢʦʚʳʤ ʚ 
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ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʳ (ʨʠʩ. 13). ʂʦʥʮʝʥʪʨʘʮʠʠ ɺʘ, ʊʘ, U, Li , 
V, Cu, Mo, Sn, Sb ʧʦʥʠʞʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʣʘʨʢʦʚ ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ, Hf, Bi 
ʧʦʚʳʰʝʥʳ. 
ʌʘʤʝʥʩʢʠʡ ʚʦʟʨʘʩʪ ʩʚʠʪʳ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʝʝ ʟʘʣʝʛʘʥʠʝʤ ʥʘ ʦʪʣʦʞʝʥʠʷʭ ʩ 

ʦʩʪʘʪʢʘʤʠ ʬʘʫʥʳ ʥʠʞʥʝʛʦ ʬʘʤʝʥʘ ʠ ʥʘʭʦʜʢʘʤʠ ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ʀʥʷ ʠ 
ʨ. ʂʦʡʥʠʭʘ ʧʦʟʜʥʝʬʘʤʝʥʩʢʠʭ ʙʨʘʭʠʦʧʦʜ: Chonetes minuta Goldf., Ch. cf. 
setigerus Hall., Ch. cf. bulakensis Nal., Schizophoria striatula Schl. [212]; Cho-
netes armata Bouch., Ch. hardrensis Phill., Camarotoechia cf. boloniensis (Orb.), 
Plicatifera ex gr. praelonga (Sow.) [308]. 
ʉ ʩʝʨʳʤʠ ʠ ʪʝʤʥʦ-ʩʝʨʳʤʠ ʩʣʘʥʮʘʤʠ ʠ ʘʣʝʚʨʦʣʠʪʘʤʠ ʧʘʯʠʥʩʢʦʡ ʠ ʶʨʛʠʥ-

ʩʢʦʡ ʩʚʠʪ ʩʚʷʟʘʥʳ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ ʠ ʧʨʦʷʚʣʝʥʠʷ ʟʦʣʦʪʘ, ʤʘʢʩʠʤʘʣʴ-
ʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʢʦʪʦʨʦʛʦ ʧʨʠʫʨʦʯʝʥʳ ʢ ʟʦʥʘʤ ʧʠʨʠʪ-ʧʠʨʨʦʪʠʥʦʚʦʡ ʤʠʥʝʨʘ-
ʣʠʟʘʮʠʠ ʠ ʦʢʚʘʨʮʝʚʘʥʠʷ ʫʛʣʝʨʦʜʠʩʪʳʭ ʧʦʨʦʜ. 
ʇʦʜʦʥʠʥʩʢʘʷ ʩʚʠʪʘ (D3pd) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘ-

ʩʪʠ ɻʦʨʣʦʚʩʢʦʛʦ ʧʨʦʛʠʙʘ, ʥʝʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ ʥʘ ʦʪʣʦʞʝʥʠʷʭ ʫʢʨʦʧʩʢʦʡ D3, 
ʩʦʩʪʦʠʪ ʠʟ ʚʠʰʥʝʚʦ-ʢʨʘʩʥʳʭ, ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ ʟʝʣʝʥʦ-ʩʝʨʳʭ ʘʨʛʠʣʣʠʪʦʚ ʩ 
ʛʘʣʴʢʘʤʠ ʠʟʚʝʩʪʥʷʢʦʚ, ʨʘʟʥʦʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʛʨʘʚʝʣʠʪʦʚ, ʢʦʥʛʣʦʤʝʨʘ-
ʪʦʚ ʠ ʘʣʝʚʨʦʣʠʪʦʚ. ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ï 250ï300 ʤ. 
ʇʝʩʯʘʥʠʢʠ ʤʝʣʢʦ-ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ, ʦʙʳʯʥʦ ʨʘʟʥʦʟʝʨʥʠʩʪʳʝ, ʩʦʩʪʦʷʪ ʠʟ 

ʦʙʣʦʤʢʦʚ ʢʨʝʤʥʠʩʪʦ-ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ, ʤʠʢʨʦʢʚʘʨʮʠʪʦʚ, ʢʠʩʣʳʭ ʠ ʩʨʝʜʥʠʭ 
ʵʬʬʫʟʠʚʦʚ, ʠʟʚʝʩʪʥʷʢʦʚ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʟʝʨʥʘ ʢʚʘʨʮʘ ʠ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ. 
ʆʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʚ ʩʚʠʪʝ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʌʘʤʝʥʩʢʠʡ ʚʦʟʨʘʩʪ ʧʨʠʥʷʪ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʤʝʞʜʫ ʦʪʣʦʞʝʥʠʷʤʠ ʫʢʨʦʧʩʢʦʡ 
ʩʚʠʪʳ ʩ ʬʘʫʥʦʡ ʥʠʞʥʝʬʘʤʝʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʫʨʛʫʥʩʢʦʡ ʪʦʣ-
ʱʠ ʩ ʬʘʫʥʦʡ ʘʙʳʰʝʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ (ʚʝʨʭʥʠʡ ʬʘʤʝʥ). 

 

ʅʀɾʅʀʁïɺɽʈʍʅʀʁ ʆʊɼɽʃʓ 

ʅʠʞʥʝ-ʚʝʨʭʥʝʜʝʚʦʥʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ 
(D1ï3) ʚʳʜʝʣʝʥʳ ʚ ʬʫʥʜʘʤʝʥʪʝ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ 
ʣʠʩʪʘ (ʋʙʠʥʩʢʘʷ ʩʢʣʘʜʯʘʪʘʷ ʩʠʩʪʝʤʘ) ʠ ʚʙʣʠʟʠ ʝʛʦ ʶʞʥʦʡ ʛʨʘʥʠʮʳ (ʏʘʨʳʰ-
ʩʢʦ-ʏʫʡʩʢʘʷ ʩʢʣʘʜʯʘʪʘʷ ʟʦʥʘ ɸʣʪʘʝ-ʉʘʣʘʠʨʩʢʦʡ ʉʉ). 
ɺ ʋʙʠʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʝ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʳ 

ʚ ʟʘʧʘʜʥʦʤ ʠ ʩʝʚʝʨʥʦʤ ʦʙʨʘʤʣʝʥʠʠ ʏʫʣʳʤʩʢʦʛʦ ʙʣʦʢʘ (ʘʥʪʠʢʣʠʥʦʨʠʷ) ʧʦ 
ʜʘʥʥʳʤ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʠʭ 
ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʦʙʲʝʤ ʦʪʚʝʯʘʝʪ ʢʫʡʙʳʰʝʚʩʢʦʡ ʪʦʣʱʝ D1ï3 (ʠʣʠ ʝʝ ʥʠʞʥʝʡ 
ʯʘʩʪʠ), ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʡ ʜʣʷ ʜʝʚʦʥʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʊʫʡʩʢʦ-ɹʘʨʘʙʠʥʩʢʦʛʦ 
ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʚ ʩʦʩʪʘʚʝ ʢʨʝʤʥʠʩʪʳʭ ʘʨʛʠʣʣʠʪʦʚ ʩ ʨʘʜʠʦʣʷ-
ʨʠʷʤʠ, ʩʧʦʨʘʤʠ ʠ ʧʳʣʴʮʦʡ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ ʣʦʭʢʦʚʘ ʜʦ ʚʝʨʭʥʝʛʦ ʜʝʚʦʥʘ, ʩ ʧʨʦ-
ʷʚʣʝʥʠʷʤʠ ʪʫʬʦʚ, ʪʫʬʬʠʪʦʚ ʠ ʪʫʬʦʧʝʩʯʘʥʠʢʦʚ. ɺ ʧʨʝʜʝʣʘʭ ʧʣʦʱʘʜʠ ʣʠʩʪʘ 
ʦʪʣʦʞʝʥʠʷ ʚʩʢʨʳʪʳ ʜʚʫʤʷ ʙʫʨʦʚʳʤʠ ʩʢʚʘʞʠʥʘʤʠ, ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʫʬʦ-
ʛʨʘʚʝʣʠʪʘʤʠ, çʧʦʨʬʠʨʠʪʘʤʠè ʠ çʢʚʘʨʮʝʚʳʤʠ ʧʦʨʬʠʨʘʤʠè. ɺ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ 
ʏʫʣʳʤʩʢʦʛʦ ʧʦʜʥʷʪʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʭ ʥʝʩʦʛʣʘʩʥʦʝ ʟʘʣʝʛʘʥʠʝ ʥʘ ʨʘʥʥʝʧʘ-
ʣʝʦʟʦʡʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʚ ʦʩʥʦʚʘʥʠʠ ʩʨʝʜʥʝ-ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʦʛʦ ʩʪʨʫʢ-
ʪʫʨʥʦʛʦ ʵʪʘʞʘ ʋʙʠʥʩʢʦʡ ʉʉ. 
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ɺ ʏʘʨʳʰʩʢʦ-ʏʫʡʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʟʦʥʝ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ D1ï3 
ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ ʦʢʦʥʯʘʥʠʝ ʦʜʥʦʠʤʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʶʞ-
ʥʦʛʦ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ. ɺʩʢʨʳʪʳ 
ʜʚʫʤʷ ʩʢʚʘʞʠʥʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʣʝʚʨʦʣʠʪʘʤʠ, ʧʝʩʯʘʥʠʢʘʤʠ, ʪʫ-
ʬʦʧʝʩʯʘʥʠʢʘʤʠ, ʵʬʬʫʟʠʚʘʤʠ ʠ ʪʫʬʘʤʠ ʢʠʩʣʦʛʦ, ʩʨʝʜʥʝʛʦ ʠ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘ-
ʚʦʚ, çʢʚʘʨʮʝʚʳʤʠ ʧʦʨʬʠʨʘʤʠè. ʅʘ ʩʦʧʨʝʜʝʣʴʥʦʡ ʢ ʶʛʫ ʧʣʦʱʘʜʠ ʣʠʩʪʘ M-44 
ʦʥʠ ʨʘʩʯʣʝʥʝʥʳ ʥʘ ʙʘʨʘʛʘʰʩʢʫʶ D1 ʠ ʢʫʷʛʘʥʩʢʫʶ D2ï3 ʩʚʠʪʳ [332]. 

 

ɼɽɺʆʅʉʂɸʗïʂɸʄɽʅʅʆʋɻʆʃʔʅɸʗ ʉʀʉʊɽʄʓ 

ɼʝʚʦʥʩʢʦ-ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʝ ʢʦʤʧʣʝʢʩʳ ʚ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʦʤ ʦʙʨʘʤʣʝʥʠʠ 
ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ ʥʘʨʘʱʠʚʘʶʪ ʜʝʚʦʥʩʢʠʝ ʨʘʟʨʝʟʳ, ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʂʦʣʳʚʘʥʴ-ʊʦʤʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʝ (ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʠ 
ɻʦʨʣʦʚʩʢʘʷ ʟʦʥʳ) ʠ ʉʘʣʘʠʨʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʟʦʥʝ ɸʣʪʘʝ-ʉʘʣʘʠʨʩʢʦʡ ʉʉ. ʅʘ 
ʉʘʣʘʠʨʝ (ɹʝʨʜʩʢʦ-ɽʣʴʮʦʚʩʢʘʷ ʧʦʜʟʦʥʘ) ʠ ʚ ɻʦʨʣʦʚʩʢʦʡ ʟʦʥʝ ʦʥʠ ʩʣʦʞʝʥʳ 
ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʤʦʟʞʫʭʠʥʩʢʦʡ ʩʝʨʠʠ D3ïC1. ʂ ʩʝʚʝ-
ʨʦ-ʟʘʧʘʜʫ, ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʟʦʥʝ ʢʘʨʙʦʥʘʪʥʳʝ ʬʘʮʠʠ ʟʘʤʝʱʘʶʪʩʷ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʣʫʙʦʢʦʚʦʜʥʳʤʠ ʧʝʩʯʘʥʦ-ʩʣʘʥʮʝʚʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʠʥʩʢʦʡ 
ʩʝʨʠʠ, ʘ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ (ʍʤʝʣʝʚʩʢʘʷ ʧʦʜʟʦʥʘ ʉʘʣʘʠʨʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʟʦʥʳ) ï 
ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʧʘʡʚʠʥʩʢʦʡ ʩʚʠʪʳ ʪʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ 
(D3ïC1).  
ɺ ʬʫʥʜʘʤʝʥʪʝ ʟʘʧʘʜʥʦ-ʩʠʙʠʨʩʢʦʡ ʧʣʠʪʳ ʜʝʚʦʥʩʢʦ-ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʝ ʦʪ-

ʣʦʞʝʥʠʷ ʚʳʜʝʣʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʰʠʨʦʢʦʛʦ ʚʦʟ-
ʨʘʩʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ï D1ïC1 (ʋʙʠʥʩʢʘʷ ʩʢʣʘʜʯʘʪʘʷ ʩʠʩʪʝʤʘ, ʂʘʣʙʘ-ʅʘʨʳʤʩʢʘʷ 
ʠ ʀʨʪʳʰʩʢʘʷ ʩʢʣʘʜʯʘʪʳʝ ʟʦʥʳ ɿʘʡʩʘʥʩʢʦʡ ʉʉ), D3ïC1 (ʂʦʣʧʘʰʝʚʩʢʘʷ ʉʉ) ʠ 
D3ïC3 (ɿʘʧʘʜʥʦ-ʂʘʣʙʠʥʩʢʘʷ ʟʦʥʘ ɿʘʡʩʘʥʩʢʦʡ ʉʉ). 
ʀʥʩʢʘʷ ʩʝʨʠʷ ʦʙʲʝʜʠʥʷʝʪ ʦʙʨʘʟʦʚʘʥʠʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʬʘʤʝʥʘ, ʪʫʨʥʝʡʩʢʠʡ 

ʠ ʥʠʞʥʶʶ ʯʘʩʪʴ ʚʠʟʝʡʩʢʦʛʦ ʷʨʫʩʦʚ, ʚʢʣʶʯʘʝʪ ʩʘʣʘʤʘʪʦʚʩʢʫʶ ʠ ʷʨʩʢʫʶ ʪʦʣ-
ʱʠ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ ʠ ʣʘʛʝʨʥʦʩʘʜʩʢʫʶ ʪʦʣʱʫ. 
ʉʘʣʘʤʘʪʦʚʩʢʘʷ (ʯʠʥʛʠʩʩʢʘ)̫ ʠ ʷʨʩʢʘʷ ʪʦʣʱʠ ʥʝʨʘʩ-

ʯʣʝʥʝʥʥʳʝ (D3ïC1 sm-jar) ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʣʝʚʦ- ʠ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʆʙʴ 
ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʦʪ ʩ. ʄʠʣʦʚʘʥʦʚʦ ʜʦ ʩ. ʅʦʚʦʙʠʙʝʝʚʦ, ʦʙʥʘʞʘʶʪʩʷ ʥʘ ʢʨʳʣʴʷʭ 
ʩʠʥʢʣʠʥʘʣʴʥʳʭ ʩʢʣʘʜʦʢ, ʩʣʦʞʝʥʳ ʪʝʤʥʦ-ʩʝʨʳʤʠ ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ, 
ʘʣʝʚʨʦʣʠʪʘʤʠ, ʨʝʜʢʦ ʧʝʩʯʘʥʠʢʘʤʠ; ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʘʯʢʠ ʠʟʚʝʩʪʥʷʢʦʚ. ʉʦʛʣʘʩ-
ʥʦ ʟʘʣʝʛʘʶʪ ʥʘ ʶʨʛʠʥʩʢʦʡ ʩʚʠʪʝ D3, ʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʣʘʛʝʨʥʦʩʘʜʩʢʦʡ 
ʪʦʣʱʝʡ C1. ɻʨʘʥʠʮʘ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʩʤʝʥʝ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ ʧʝʩʯʘʥʳʤʠ. 
ʈʘʟʨʝʟ ʥʠʞʥʝʡ (ʯʠʥʛʠʩʩʢʦʡ) ʯʘʩʪʠ ʦʪʣʦʞʝʥʠʡ, ʧʦ ʜʘʥʥʳʤ ɸ. ʀ. ʂʘʟʝʥʥʦʚʘ 

[241], ʧʦ ʨ. ʄʘʣ. ʏʠʥʛʠʩ ʚʢʣʶʯʘʝʪ 
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ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ï 359 ʤ. ɺʳʰʝ ʧʦ ʨʘʟʨʝʟʫ ʟʘʣʝʛʘʶʪ ʠʟʚʝʩʪʥʷʢʠ ʛʣʠ-

ʥʠʩʪʳʝ ʩ ʙʨʘʭʠʦʧʦʜʘʤʠ ʷʨʩʢʦʡ ʪʦʣʱʠ. 
ʗʨʩʢʘʷ ʪʦʣʱʘ ʦʙʥʘʞʝʥʘ ʭʫʞʝ ʯʠʥʛʠʩʩʢʦʡ, ʩʣʦʞʝʥʘ ʛʣʠʥʠʩʪʳʤʠ ʠ ʘʣʝʚʨʠ-

ʪʦ-ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʛʣʠʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ (ʜʦ 40 ʤ) ʚ 
ʥʠʞʥʝʡ ʯʘʩʪʠ ʪʦʣʱʠ ʠ ʩʣʦʠʩʪʳʤʠ ʘʣʝʚʨʦʣʠʪʘʤʠ ï ʚ ʚʝʨʭʥʝʡ. 
ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩʘʣʘʤʘʪʦʚʩʢʦʡ ʠ ʷʨʩʢʦʡ 

ʪʦʣʱ ï 1400 ʤ. 
ɻʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʨʭʥʝʢʦʨʦʚʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʚʩʝʭ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥ-
ʪʦʚ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʢʣʘʨʢʦʚ ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ ʧʦʚʳʰʝʥʳ ʢʦʥʮʝʥʪʨʘʮʠʠ Zr, 
Hf, W, Ag, Bi, ʧʦʥʠʞʝʥʳ ï Be, Sr, V, Co, Cu, Mo, Sb (ʨʠʩ. 14). ʆʩʦʙʝʥʥʦʩʪʠ 
ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʨʦʜ ʚ ʛʣʫʙʦʢʦʚʦʜʥʳʭ 
ʫʩʣʦʚʠʷʭ ʥʘ ʩʢʣʦʥʘʭ ʘʢʪʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ (ʨʠʩ. 9). 
ɺ ʥʠʞʥʝʡ (ʯʠʥʛʠʩʩʢʦʡ) ʯʘʩʪʠ ʪʦʣʱʠ ʥʘ ʦʟ. ʏʠʥʛʠʩ ʩʦʙʨʘʥʳ ʦʩʪʘʪʢʠ ʙʨʘ-

ʭʠʦʧʦʜ ʘʙʳʰʝʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ: Athyris(?) pseudoconcentrica Besn., Schucher-
tella valentinae Sok., Cyrtospirifer kuzbassicus Besn., Hunanospirifer cf. komaro-
viensis Besn., Semiproductus cf. irregularicostus Krest.; ʦʧʠʩʘʥʳ ʪʘʢʞʝ ʢʦʤ-
ʧʣʝʢʩʳ ʦʩʪʨʘʢʦʜ ʠ ʬʦʨʘʤʠʥʠʬʝʨ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʘʙʳʰʝʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ. 
ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʥʘʭʦʜʢʘʤʠ ʥʘ ʨ. ʄʘʣ. ʏʠʥʛʠʩ ʧʦʟʜʥʝʪʫʨ-
ʥʝʡʩʢʠʭ ʙʨʘʭʠʦʧʦʜ: Fusella cf. duchovae, Antiguatonia cf. tunhtensis. 
ʃʘʛʝʨʥʦʩʘʜʩʢʘʷ (ʤʠʣʴʪʶʰʠʥʩʢʘʷ) ʪʦʣʱʘ (C1ls) ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʘ ʥʘ ʣʝʚʦ- ʠ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʆʙʴ, ʥʘ ʢʨʳʣʴʷʭ ʠ ʚ ʷʜʨʘʭ ʩʠʥʢʣʠʥʘʣʴʥʳʭ 
ʩʢʣʘʜʦʢ, ʩʣʦʞʝʥʘ ʚʥʠʟʫ ʧʝʩʯʘʥʠʢʘʤʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʤʠ ʤʝʣʢʦ- ʠ ʩʨʝʜʥʝʟʝʨ-
ʥʠʩʪʳʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʦʣʠʪʦʚ, ʘʨʛʠʣʣʠʪʦʚ ʠ ʛʣʠʥʠʩʪʳʭ, ʨʝʞʝ ʫʛʣʠʩʪʳʭ 
ʩʣʘʥʮʝʚ, ʚʚʝʨʭʫ ï ʩʣʦʠʩʪʳʤʠ ʘʣʝʚʨʦʣʠʪʘʤʠ. ɼʣʷ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʭʘʨʘʢ-
ʪʝʨʥʘ ʧʦʚʳʰʝʥʥʘʷ ʠʟʚʝʩʪʢʦʚʠʩʪʦʩʪʴ ʧʦʨʦʜ, ʥʘʣʠʯʠʝ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʳʭ 
ʢʦʥʢʨʝʮʠʡ [121]. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ 600ï1000 ʤ. 
ʃʘʛʝʨʥʦʩʘʜʩʢʘʷ ʪʦʣʱʘ ʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ ʥʘ ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʷʭ ʥʝʨʘʩ-

ʯʣʝʥʝʥʥʳʭ ʩʘʣʘʤʘʪʦʚʩʢʦʡ ʠ ʷʨʩʢʦʡ ʪʦʣʱ D3ïC1 ʠ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʥʝʩʦ-
ʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʝʣʴʮʦʚʩʢʦʡ ʩʚʠʪʦʡ C1ï2. 
ɻʝʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʫʢʘʟʳʚʘʝʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʦʣʱʠ ʚ ʛʣʫʙʦʢʦʚʦʜ-

ʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʩʢʣʦʥʘʭ ʘʢʪʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ (ʨʠʩ. 9). ɺ ʛʣʠ-
ʥʠʩʪʳʭ ʧʦʨʦʜʘʭ ʩʦʜʝʨʞʘʥʠʷ ʈɿʕ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʦʙʨʘʟʦʚʘʥʠʷʭ 
ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʟʝʤʥʦʡ ʢʦʨʳ. ʂʦʥʮʝʥʪʨʘʮʠʠ Sr, Li , Co, Ni, 
Cu, Mo, Sn ʥʠʞʝ, Zr, Hf, Bi ï ʚʳʰʝ ʢʣʘʨʢʦʚʳʭ ʜʣʷ ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ 
(ʨʠʩ. 15). 
ɺʠʟʝʡʩʢʠʡ ʚʦʟʨʘʩʪ ʣʘʛʝʨʥʦʩʘʜʩʢʦʡ ʪʦʣʱʠ ʦʙʦʩʥʦʚʘʥ ʥʘʭʦʜʢʘʤʠ ʢʦʤʧʣʝʢʩʘ 
ʙʨʘʭʠʦʧʦʜ: Chonetes ischimicus Nal., Neospirifer tomiensis Besn., N. kumpani, 
N. derzawini (Jan.), Orulgania verkhotomica gunbiniana Kotl., ʜʚʫʩʪʚʦʨʦʢ Al-
lorisma maxima, Al. similis [121, 291]. 
ʄʦʟʞʫʭʠʥʩʢʘʷ ʩʝʨʠʷ (D3ïC1mz) ʚʳʜʝʣʝʥʘ ʚ ɻʦʨʣʦʚʩʢʦʡ ʠ ʉʘʣʘʠʨ-

ʩʢʦʡ ʩʢʣʘʜʯʘʪʳʭ ʟʦʥʘʭ. 
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ʈʠʩ. 14. ʉʧʘʡʜʝʨ-ʜʠʘʛʨʘʤʤʳ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʩʦʜʝʨʞʘʥʠʡ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ, ʨʝʜʢʠʭ ʠ 

ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʘʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜʘʭ ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʩʘʣʘʤʘʪʦʚʩʢʦʡ ʠ ʷʨ-
ʩʢʦʡ ʪʦʣʱ. 

ʇʨʠʤʝʯʘʥʠʝ. ʉʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʚʝʨʭʥʝʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʝ ʧʨʠʥʷʪʳ ʧʦ ʜʘʥʥʳʤ [185], 
ʢʣʘʨʢʠ ʵʣʝʤʝʥʪʦʚ ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ ï ʧʦ ʜʘʥʥʳʤ [127]. 
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ʈʠʩ. 15. ʉʧʘʡʜʝʨ-ʜʠʘʛʨʘʤʤʳ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʩʦʜʝʨʞʘʥʠʡ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ, ʨʝʜʢʠʭ ʠ 

ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʘʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜʘʭ ʣʘʛʝʨʥʦʩʘʜʩʢʦʡ ʪʦʣʱʠ. 

ʇʨʠʤʝʯʘʥʠʝ. ʉʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʚʝʨʭʥʝʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʝ ʧʨʠʥʷʪʳ ʧʦ ʜʘʥʥʳʤ [185], 
ʢʣʘʨʢʠ ʵʣʝʤʝʥʪʦʚ ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ ï ʧʦ ʜʘʥʥʳʤ [127]. 

 
ɺ ɻʦʨʣʦʚʩʢʦʡ ʟʦʥʝ (ʧʨʦʛʠʙʝ) ʦʥʘ ʦʙʲʝʜʠʥʷʝʪ ʫʨʛʫʥʩʢʫʶ ʪʦʣʱʫ, ʢʠʪʝʨʥʠʥ-

ʩʢʫʶ, ʙʝʣʦʚʩʢʫʶ, ʠ ʚʳʜʨʠʭʠʥʩʢʫʶ ʩʚʠʪʳ, ʢʦʪʦʨʳʝ, ʚʚʠʜʫ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ 
ʤʦʱʥʦʩʪʠ, ʥʘ ʢʘʨʪʝ ʥʝ ʧʦʢʘʟʘʥr. 
ʋʨʛʫʥʩʢʘʷ ʪʦʣʱʘ ʩʣʦʞʝʥʘ ʢʨʠʥʦʠʜʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ, ʧʝʨʝʩʣʘʠʚʘʶʱʠ-

ʤʠʩʷ ʩ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ, ʘʨʛʠʣʣʠʪʘʤʠ, ʩʦʛʣʘʩ-



47 

ʥʦ ʟʘʣʝʛʘʝʪ ʥʘ ʢʨʘʩʥʦʮʚʝʪʥʳʭ ʦʩʘʜʢʘʭ ʧʦʜʦʥʠʥʩʢʦʡ ʩʚʠʪʳ D3 ʠ ʥʝʩʦʛʣʘʩʥʦ 
ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʝʣʙʘʰʠʥʩʢʦʡ ʩʚʠʪʦʡ C1ï2. ʄʦʱʥʦʩʪʴ ʪʦʣʱʠ ï 120 ʤ. 
ʂʠʪʝʨʥʠʥʩʢʘʷ ʩʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʝʨʳʤʠ ʠ ʪʝʤʥʦ-ʩʝʨʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ 

ʩ ʧʨʦʩʣʦʷʤʠ ʤʝʨʛʝʣʝʡ, ʘʨʛʠʣʣʠʪʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ. ɺ ʦʩʥʦʚʘʥʠʠ 
ʟʘʣʝʛʘʶʪ ʩʣʦʠʩʪʳʝ ʩʝʨʳʝ ʠʟʚʝʩʪʥʷʢʠ ʩ ʢʨʝʤʥʠʩʪʳʤʠ ʩʪʷʞʝʥʠʷʤʠ ʠ ʦʦʣʠʪʘʤʠ. 
ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ï 380 ʤ. 
ɹʝʣʦʚʩʢʘʷ ʩʚʠʪʘ ʩʣʦʞʝʥʘ ʦʨʛʘʥʦʛʝʥʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʩ ʨʝʜʢʠʤʠ ʧʨʦʩʣʦ-

ʷʤʠ ʠʟʚʝʩʪʢʦʚʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʘʨʛʠʣʣʠʪʦʚ. ʄʦʱʥʦʩʪʴ ï 
330 ʤ. 
ɺʳʜʨʠʭʠʥʩʢʘʷ ʩʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨ -r

ʤʠ, ʪʝʤʥʦ-ʩʝʨʳʤʠ ʘʣʝʚʨʦʣʠʪʘʤʠ, ʘʨʛʠʣʣʠʪʘʤʠ ʠ ʧʝʩʯʘʥʠʢʘʤʠ. ɺ ʥʠʞʥʝʡ ʯʘ-
ʩʪʠ ʨʘʟʨʝʟʘ ʧʦʨʦʜʳ ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ, ʩ ʣʠʥʟʘʤʠ ʛʣʠʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʚ 
ʚʝʨʭʥʝʡ ʩʦʜʝʨʞʘʪ ʧʨʦʩʣʦʠ (ʤʦʱʥʦʩʪʴ 2ï3 ʩʤ) ʫʛʣʠʩʪʳʭ ʘʨʛʠʣʣʠʪʦʚ, ʨʝʞʝ ʢʘ-
ʤʝʥʥʦʛʦ ʫʛʣʷ. ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ï 740 ʤ, ʤʦʟʞʫʭʠʥʩʢʦʡ ʩʝʨʠʠ ï 1570 ʤ. 
ʇʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʤʝʶʪ ʚʩʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ. ɺ ʫʨʛʫʥ-

ʩʢʦʡ ʪʦʣʱʝ ʩʦʙʨʘʥʳ ʦʩʪʘʪʢʠ ʙʨʘʭʠʦʧʦʜ ʘʙʳʰʝʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ (ʚʝʨʭʥʠʡ 
ʬʘʤʝʥ), ʚ ʢʠʪʝʨʥʠʥʩʢʦʡ ʩʚʠʪʝ ï ʙʨʘʭʠʦʧʦʜ ʪʫʨʥʝʡʩʢʦʛʦ, ʚ ʙʝʣʦʚʩʢʦʡ ʠ ʚʳʜ-
ʨʠʭʠʥʩʢʦʡ ï ʚʠʟʝʡʩʢʦʛʦ ʚʦʟʨʘʩʪʦʚ. 
ʉ ʤʦʟʞʫʭʠʥʩʢʦʡ ʩʝʨʠʝʡ ʘʩʩʦʮʠʠʨʫʶʪ ʧʨʦʷʚʣʝʥʠʷ ʵʧʠʪʝʨʤʘʣʴʥʦʡ ʟʦʣʦʪʦ-

ʩʫʣʴʬʠʜʥʦʡ ʠ ʟʦʣʦʪʦ-ʩʫʣʴʬʠʜʥʦ-ʢʚʘʨʮʝʚʦʡ, ʢʦʣʯʝʜʘʥʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. 
ɺ ʉʘʣʘʠʨʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʟʦʥʝ ʤʦʟʞʫʭʠʥʩʢʘʷ ʩʝʨʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ 

ɹʝʨʜʩʢʦ-ɽʣʴʮʦʚʩʢʦʡ ʧʦʜʟʦʥʝ, ʦʙʲʝʜʠʥʷʝʪ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʦʪʣʦʞʝ-
ʥʠʷ ʘʙʳʰʝʚʩʢʦʡ, ʪʘʡʜʦʥʩʢʦʡ, ʬʦʤʠʥʩʢʦʡ, ʧʦʜʲʷʢʦʚʩʢʦʡ ʠ ʚʝʨʭʦʪʦʤʩʢʦʡ 
ʩʚʠʪ. ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʩʦʧʨʝʜʝʣʴʥʦʡ ʩ ʚʦʩʪʦʢʘ ʪʝʨʨʠʪʦʨʠʠ ʚ ʦʙʨʘʤʣʝʥʠʠ 
ʂʫʟʥʝʮʢʦʛʦ ʧʨʦʛʠʙʘ ʥʘ ʧʣʦʱʘʜʠ ʣʠʩʪʘ N-44 ʦʥʠ, ʚʚʠʜʫ ʥʝʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ 
ʠ ʧʣʦʭʦʡ ʦʙʥʘʞʝʥʥʦʩʪʠ, ʥʝ ʚʳʜʝʣʷʶʪʩʷ. ʉʦʩʪʘʚ ʩʝʨʠʠ ʚ ɹʝʨʜʩʢʦ-ɽʣʴʮʦʚʩʢʦʡ 
ʧʦʜʟʦʥʝ ʘʥʘʣʦʛʠʯʝʥ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʦʤʫ ʜʣʷ ɻʦʨʣʦʚʩʢʦʛʦ ʧʨʦʛʠʙʘ, ʭʘʨʘʢʪʝ-
ʨʠʟʫʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʠʟʚʝʩʪʥʷʢʦʚ, ʢʦʪʦʨʳʝ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, 
ʚ ʍʤʝʣʝʚʩʢʦʡ ʧʦʜʟʦʥʝ ʟʘʤʝʱʘʶʪʩʷ ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʳʤʠ ʬʘʮʠʷʤʠ ʧʘʡ-
ʚʠʥʩʢʦʡ ʩʚʠʪʳ. 
ʇʘʡʚʠʥʩʢʘʷ ʩʚʠʪʘ (D3ïC1pv) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʧʣʦʱʘʜʠ ʣʠʩʪʘ, ʚʳʧʦʣʥʷʝʪ ʍʤʝʣʝʚʩʢʠʡ ʩʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʡ ʧʨʦʛʠʙ, ʧʨʝʜ-
ʩʪʘʚʣʝʥʘ ʪʝʤʥʦ-ʩʝʨʳʤʠ ʛʣʠʥʠʩʪʳʤʠ ʠ ʠʟʚʝʩʪʢʦʚʦ-ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ, 
ʘʣʝʚʨʦʣʠʪʘʤʠ, ʟʝʣʝʥʦ-ʩʝʨʳʤʠ ʠ ʩʝʨʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ; ʚ ʧʨʦʩʣʦʷʭ ʠ ʧʘʯʢʘʭ 
ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʝʨʳʝ ʠ ʪʝʤʥʦ-ʩʝʨʳʝ ʠʟʚʝʩʪʥʷʢʠ (ʜʦ 230 ʤ), ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 
ʨʘʟʨʝʟʘ ï ʢʦʥʛʣʦʤʝʨʘʪʳ ʠ ʛʨʘʚʝʣʠʪʳ. ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ï 970 ʤ. 
ɻʝʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʫʢʘʟʳʚʘʝʪ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʚʠʪʳ ʚ ʥʝʛʣʫʙʦʢʠʭ 

ʫʩʣʦʚʠʷʭ ʧʨʠ ʫʯʘʩʪʠʠ ʚʫʣʢʘʥʦʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʨʠʩ. 9). ʉʦʜʝʨʞʘʥʠʷ ʣʝʛʢʠʭ 
ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜʘʭ ʥʠʞʝ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʚ 
ʚʝʨʭʥʝʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʝ, ʘ ʪʷʞʝʣʳʭ ʈɿʕ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ. ʉʦʜʝʨ-
ʞʘʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʨʝʜʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ (Be, Rb, Sr, Nb, Cs, 
Ba, Ta, Th, U, Li , Mo, Sn, W, Pb) ʥʠʞʝ, Sc, Hf, Bi ʚʳʰʝ ʢʣʘʨʢʦʚ ʛʣʠʥʠʩʪʳʭ 
ʩʣʘʥʮʝʚ (ʨʠʩ. 16). 
ʉʚʠʪʘ ʥʝʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ ʥʘ ʞʠʚʝʪʩʢʠʭ ʦʩʘʜʢʘʭ ʭʤʝʣʝʚʩʢʦʡ ʩʚʠʪʳ. ʅʘ 

ʩʤʝʞʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʦʜʝʨʞʠʪ ʬʘʫʥʠʩʪʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ, ʚʦʟʨʘʩʪ ʢʦʪʦʨʳʭ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ ʚʝʨʭʥʝʛʦ ʬʘʤʝʥʘ (ʘʙʳʰʝʚʩʢʠʡ ʛʦʨʠʟʦʥʪ) ʜʦ 
ʪʫʨʥʝ (ʪʘʡʜʦʥʩʢʠʡ ʠ ʬʦʤʠʥʩʢʠʡ ʛʦʨʠʟʦʥʪʳ). 
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ʈʠʩ. 16. ʉʧʘʡʜʝʨ-ʜʠʘʛʨʘʤʤʳ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʩʦʜʝʨʞʘʥʠʡ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ, ʨʝʜʢʠʭ ʠ 

ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʘʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜʘʭ ʧʘʡʚʠʥʩʢʦʡ ʩʚʠʪʳ. 

ʇʨʠʤʝʯʘʥʠʝ. ʉʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʚʝʨʭʥʝʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʝ ʧʨʠʥʷʪʳ ʧʦ ʜʘʥʥʳʤ [185], 
ʢʣʘʨʢʠ ʵʣʝʤʝʥʪʦʚ ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ ï ʧʦ ʜʘʥʥʳʤ [127]. 

 

ʄʦʟʞʫʭʠʥʩʢʘʷ ʩʝʨʠʷ ʠ ʝʣʙʘʰʠʥʩʢʘʷ ʩʚʠʪʘ ʥʝʨʘʩʯʣʝ-
ʥʝʥʥʳʝ (D3ïC2mz-el). ʅʝʙʦʣʴʰʦʡ ʚʳʭʦʜ ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʳʜʝ-
ʣʝʥ ʧʦ ʜʘʥʥʳʤ ʙʫʨʝʥʠʷ ʚ ɻʦʨʣʦʚʩʢʦʤ ʧʨʦʛʠʙʝ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ɸʣʣʘʢ. 
ɿʜʝʩʴ ʚʩʢʨʳʪʳ ʪʝʤʥʦ-ʩʝʨʳʝ ʘʣʝʚʨʦʣʠʪʳ, ʘʨʛʠʣʣʠʪʳ, ʟʝʣʝʥʦ-ʩʝʨʳʝ ʧʝʩʯʘʥʠʢʠ, 
ʩʝʨʳʝ ʠ ʪʝʤʥʦ-ʩʝʨʳʝ ʦʨʛʘʥʦʛʝʥʥʳʝ ʠʟʚʝʩʪʥʷʢʠ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ï ʪʝʤʥʦ-
ʩʝʨʳʝ ʘʣʝʚʨʦʣʠʪʳ, ʛʣʠʥʠʩʪʳʝ ʩʣʘʥʮʳ, ʫʛʣʠʩʪʳʝ ʘʨʛʠʣʣʠʪʳ ʩ ʧʨʦʧʣʘʩʪʢʘʤʠ 
(ʜʦ 12 ʩʤ) ʢʘʤʝʥʥʳʭ ʫʛʣʝʡ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ï ʜʦ 1300 ʤ. ɺʩʪʨʝʯʘʶʪʩʷ 
ʦʩʪʘʪʢʠ ʤʰʘʥʦʢ ʠ ʢʨʠʥʦʠʜʝʡ ʰʠʨʦʢʦʛʦ ʚʦʟʨʘʩʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ. 
ʅʠʞʥʝʜʝʚʦʥʩʢʦ-ʥʠʞʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ (D1ïC1) ʚʳʜʝʣʝʥʳ ʚ ʬʫʥʜʘʤʝʥʪʝ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ 
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ʧʣʠʪʳ, ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ (ʋʙʠʥʩʢʘʷ ʩʢʣʘʜʯʘʪʘʷ ʩʠʩʪʝʤʘ) ʠ ʶʛʦ-ʟʘʧʘʜʝ (ɿʘʡ-
ʩʘʥʩʢʘʷ ʩʢʣʘʜʯʘʪʘʷ ʩʠʩʪʝʤʘ) ʣʠʩʪʘ. 
ɺ ʋʙʠʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʝ (ʊʫʡʩʢʦ-ɹʘʨʘʙʠʥʩʢʠʡ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠ-

ʘʣʥɹʳʡ ʨʘʡʦʥ) ʦʥʠ ʧʨʝʜʧʦʣʘʛʘʶʪʩʷ ʧʦ ʜʘʥʥʳʤ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʤʦ-
ʜʝʣʠʨʦʚʘʥʠʷ ʠ ʚʩʢʨʳʪʳ ɹʘʨʘʙʠʥʩʢʦʡ ʦʧʦʨʥʦʡ ʩʢʚʘʞʠʥʦʡ 43 (ʥʘ ʢʘʨʪʝ) ʥʘ 
ʛʣʫʙʠʥʝ 2314ï2470 ʤ. ʇʦ ʜʘʥʥʳʤ [134], ʨʘʟʨʝʟ ʚ ʩʢʚʘʞʠʥʝ ʧʨʝʜʩʪʘʚʣʝʥ ʥʝ-
ʨʘʚʥʦʤʝʨʥʳʤ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʟʝʣʝʥʦ-ʩʝʨʳʭ ʠ ʩʝʨʳʭ ʪʫʬʦʚ ʘʥʜʝʟʠʪʦʚ(?) ʠ 
ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚ(?), ʪʫʬʬʠʪʦʚ, ʪʫʬʦʧʝʩʯʘʥʠʢʦʚ, ʨʝʞʝ ʪʫʬʦʛʨʘʚʝʣʠʪʦʚ, ʪʫʬʦ-
ʢʦʥʛʣʦʤʝʨʘʪʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʘʨʛʠʣʣʠʪʦʚ, ʠʥʦʛʜʘ ʰʦʢʦʣʘʜʥʦ-ʢʦʨʠʯʥʝʚʳʭ, 
ʝʜʠʥʠʯʥʳʤʠ ʛʦʨʠʟʦʥʪʘʤʠ ʣʘʚʦʙʨʝʢʯʠʡ ʘʥʜʝʟʠʙʘʟʘʣʴʪʦʚ(?). ʆʪʣʦʞʝʥʠʷ ʚʤʝ-
ʱʘʶʪ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʡ ʢʦʤʧʣʝʢʩ D3ïC1 ʠ ʦʩʪʘʪʢʠ ʨʘʜʠʦʣʷʨʠʡ D3, ʧʦ ʩʦ-
ʩʪʘʚʫ ʠ ʚʦʟʨʘʩʪʫ ʢʦʨʨʝʣʠʨʫʶʪʩʷ ʩ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʢʫʡʙʳʰʝʚʩʢʦʡ D1ï3 ʠ ʪʫʡ-
ʩʢʦʡ C1 ʪʦʣʱ ʊʫʡʩʢʦ-ɹʘʨʘʙʠʥʩʢʦʛʦ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʦʛʦ ʨʘʡʦʥʘ [147]. 
ʉʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠ ʚʳʰʝ ɹʘʨʘʙʠʥʩʢʦʡ ʩʢʚʘʞʠʥʦʡ ʚʩʢʨʳʪʳ ʢʦʨʘ ʚʳʚʝʪʨʠ-

ʚʘʥʠʷ (2 ʤ) ʠ ʧʘʯʢʘ (17 ʤ) ʩʣʘʙʦʜʠʩʣʦʮʠʨʦʚʘʥʥʳʭ ʟʝʣʝʥʦ-ʩʝʨʳʭ ʪʫʬʦʧʝʩʯʘ-
ʥʠʢʦʚ, ʪʫʬʬʠʪʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʘʨʛʠʣʣʠʪʦʚ ʩ ʣʠʥʟʘʤʠ (ʜʦ 5 ʩʤ) ʫʛʣʷ, ʛʦʨʠ-
ʟʦʥʪʘʤʠ ʣʘʚ ʠ ʪʫʬʦʚ çʬʝʣʴʟʠʪ-ʧʦʨʬʠʨʦʚè, ʢʦʪʦʨʘʷ ʫʩʣʦʚʥʦ ʩʦʧʦʩʪʘʚʣʝʥʘ ʩ 
ʦʪʣʦʞʝʥʠʷʤʠ ʦʤʩʢʦʡ ʩʚʠʪʳ T2. ʇʣʦʱʘʜʴ ʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʚʚʠʜʫ ʥʝʙʦʣʴ-
ʰʦʡ ʤʦʱʥʦʩʪʠ, ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʥʝ ʦʢʦʥʪʫʨʝʥʘ ʠ ʥʘ 
ʢʘʨʪʝ ʜʦʶʨʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʝ ʧʦʢʘʟʘʥʘ. ɺʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʘʷ ʧʘʯʢʘ ʧʝ-
ʨʝʢʨʳʪʘ ʬʘʫʥʠʩʪʠʯʝʩʢʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʪʶʤʝʥʩʢʦʡ ʩʚʠ-
ʪʳ J2. 
ɺ 100 ʢʤ ʢ ʶʛʫ ʦʪ ɹʘʨʘʙʠʥʩʢʦʡ ʩʢʚʘʞʠʥʳ ʀʧʘʪʦʚʩʢʠʤʠ ʩʢʚʘʞʠʥʘʤʠ 3ï4 

(ʥʘ ʢʘʨʪʝ ˉ 126, 143) ʚ ʩʦʩʪʘʚʝ ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ D1ïC1 ʚʩʢʨʳʪʳ 
çʧʦʨʬʠʨʠʪʳè ʩʨʝʜʥʝʛʦ(?) ʩʦʩʪʘʚʘ ʩ ʘʧʦʚʠʪʨʦʬʠʨʦʚʦʡ ʠ ʧʠʣʦʪʘʢʩʠʪʦʚʦʡ 
ʩʪʨʫʢʪʫʨʘʤʠ, ʧʦʨʬʠʨʦʚʳʤʠ ʚʳʜʝʣʝʥʠʷʤʠ ʦʧʘʮʠʪʠʟʠʨʦʚʘʥʥʳʭ ʨʦʛʦʚʦʡ ʦʙ-
ʤʘʥʢʠ ʠ ʙʠʦʪʠʪʘ, ʨʝʞʝ ï ʧʣʘʛʠʦʢʣʘʟʘ. 
ɺ ɿʘʡʩʘʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʝ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ D1ïC1 

ʚʳʜʝʣʝʥʳ ʧʦ ʜʘʥʥʳʤ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʂʘʣʙʘ-ʅʘ-
ʨʳʤʩʢʦʡ ʠ ʀʨʪʳʰʩʢʦʡ ʩʢʣʘʜʯʘʪʳʭ ʟʦʥʘʭ, ʷʚʣʷʶʪʩʷ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʤ ʧʨʦ-
ʜʦʣʞʝʥʠʝʤ ʧʦʜ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʦʡ ʦʜʥʦʠʤʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʶʞʥʦʤ 
ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʦʤ ʦʙʨʘʤʣʝʥʠʠ ʧʣʠʪʳ. ʅʘ ʩʦʧʨʝʜʝʣʴʥʦʡ ʢ ʶʛʫ ʪʝʨʨʠʪʦʨʠʠ 
ʣʠʩʪʘ M-44 ʦʥʠ ʦʙʲʝʜʠʥʷʶʪ ʦʪʣʦʞʝʥʠʷ ʪʘʢʳʨʩʢʦʡ ʩʝʨʠʠ D3ïC1, ʢʳʩʪʘʚ-
ʢʫʨʯʫʤʩʢʦʡ D2 ʠ ʦʨʣʦʚʩʢʦʡ D1ï2 ʩʚʠʪ ʠ ʧʦʨʦʜʳ ʠʨʪʳʰʩʢʦʛʦ ʤʝʪʘʤʦʨʬʠʯʝʩʢʦ-
ʛʦ ʢʦʤʧʣʝʢʩʘ D1. ʇʦ ʜʘʥʥʳʤ [332], ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʣʝʚʨʦʣʠʪʘʤʠ ʛʣʠʥʠʩʪʳʤʠ 
ʠ ʫʛʣʝʨʦʜʠʩʪʦ-ʛʣʠʥʠʩʪʳʤʠ, ʩʣʘʥʮʘʤʠ ʛʣʠʥʠʩʪʳʤʠ, ʫʛʣʝʨʦʜʠʩʪʦ-ʛʣʠʥʠʩʪʳʤʠ, 
ʫʛʣʝʨʦʜʠʩʪʦ-ʢʚʘʨʮ-ʩʣʶʜʠʩʪʳʤʠ ʠ ʬʠʣʣʠʪʦʚʳʤʠ, ʨʝʞʝ ʤʝʪʘʘʣʝʚʨʦʣʠʪʘʤʠ, 
ʤʝʪʘʧʝʩʯʘʥʠʢʘʤʠ, ʩʣʘʥʮʘʤʠ ʭʣʦʨʠʪʦʚʳʤʠ, ʩʝʨʠʮʠʪʦʚʳʤʠ, ʙʠʦʪʠʪʦʚʳʤʠ, 
ʘʣʴʙʠʪʦʚʳʤʠ ʠ ʘʤʬʠʙʦʣʦʚʳʤʠ, ʚʦʟʤʦʞʥʦ, ʢʨʠʩʪʘʣʣʦʩʣʘʥʮʘʤʠ, ʛʥʝʡʩʘʤʠ, 
ʘʤʬʠʙʦʣʠʪʘʤʠ. 
ɺʝʨʭʥʝʜʝʚʦʥʩʢʦ-ʥʠʞʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ (D3ïC1) ʚʳʜʝʣʝʥʳ ʚ ʨʘʤʢʘʭ ʂʦʣʧʘʰʝʚʩʢʦʡ ʉʉ, ʚʩʢʨʳ-
ʪʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ ʥʘ ʛʨʘʥʠʮʝ ʩ ʂʦʣʳʚʘʥʴ-ʊʦʤʩʢʦʡ ʩʢʣʘʜʯʘ-
ʪʦʡ ʩʠʩʪʝʤʦʡ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʝʨʳʤʠ, ʪʝʤʥʦ-ʩʝʨʳʤʠ ʜʦ ʯʝʨʥʳʭ ʛʣʠʥʠʩʪʳʤʠ, 
ʠʟʚʝʩʪʢʦʚʦ-ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʥʮʘʤʠ ʠ ʘʨʛʠʣʣʠʪʘʤʠ, ʩʝʨʳʤʠ ʠ ʪʝʤʥʦ-ʩʝʨʳʤʠ 
ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʧʝʩʯʘʥʠʢʘʤʠ çʧʦʣʠʤʠʢʪʦʚʳʤʠè ʠ çʢʚʘʨʮ-ʧʦʣʝʚʦʰʧʘʪʦʚ-r
ʤʠè, ʠʥʦʛʜʘ ʠʟʚʝʩʪʢʦʚʠʩʪʳʤʠ, ʛʦʨʠʟʦʥʪʘʤʠ ʠʟʚʝʩʪʥʷʢʦʚ ʩʝʨʳʭ ʠ ʪʝʤʥʦ-ʩʝ-
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ʨʳʭ, ʨʝʜʢʦ ʩʚʝʪʣʦ-ʩʝʨʳʭ, ʧʨʦʩʣʦʷʤʠ ʪʫʬʦʧʝʩʯʘʥʠʢʦʚ ʠ ʪʫʬʦʚ, ʢʦʨʨʝʣʠʨʫʶʪ-
ʩʷ ʧʦ ʩʦʩʪʘʚʫ ʩ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʧʘʯʠʥʩʢʦʡ, ʶʨʛʠʥʩʢʦʡ ʩʚʠʪ D3 ʠ ʠʥʩʢʦʡ ʩʝʨʠʠ 
D3ïC1. 
ɺʝʨʭʥʝʜʝʚʦʥʩʢʦ-ʚʝʨʭʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ (D3ïC3) ʚʳʜʝʣʝʥʳ ʧʦ ʜʘʥʥʳʤ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ 
ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ɿʘʧʘʜʥʦ-ʂʘʣʙʠʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʟʦʥʝ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ 
ʢʘʯʝʩʪʚʝ ʧʨʦʜʦʣʞʝʥʠʷ ʧʦʜ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʦʡ ʩʪʨʫʢʪʫʨ ʦʜʥʦʠʤʝʥ-
ʥʦʡ ʬʘʮʠʘʣʴʥʦʡ ʧʦʜʟʦʥʳ ʚ ʩʦʩʪʘʚʝ ʪʫʙʠʥʩʢʦʡ ʩʚʠʪʳ C2, ʙʘʢʳʨʯʠʢʩʢʦʡ ʪʦʣʱʠ 
C2ï3, ʘʛʘʥʘʢʪʠʥʩʢʦʡ C1ï2 ʠ ʘʨʪʦʣʳʢʩʢʦʡ C1 ʩʚʠʪ, ʪʘʢʳʨʩʢʦʡ ʩʝʨʠʠ D3ïC1 [195, 
332]. ʅʘ ʩʦʧʨʝʜʝʣʴʥʦʡ ʢ ʶʛʫ ʪʝʨʨʠʪʦʨʠʠ ʦʥʠ ʩʣʦʞʝʥʳ ʪʝʤʥʦʦʢʨʘʰʝʥʥʳʤʠ 
ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʘʨʛʠʣʣʠʪʘʤʠ ʫʛʣʝʨʦʜʠʩʪʳʤʠ, ʨʝʞʝ ʧʝʩʯʘʥʠʢʘʤʠ, ʩʣʘʥʮʘʤʠ 
ʫʛʣʝʨʦʜʠʩʪʦ-ʛʣʠʥʠʩʪʳʤʠ ʠ ʫʛʣʝʨʦʜʠʩʪʦ-ʢʚʘʨʮ-ʩʣʶʜʠʩʪʳʤʠ, ʬʠʣʣʠʪʘʤʠ. 

 

ʂɸʄɽʅʅʆʋɻʆʃʔʅɸʗïʇɽʈʄʉʂɸʗ ʉʀʉʊɽʄʓ 

ʂʘʤʝʥʥʦʫʛʦʣʴʥʦ-ʧʝʨʤʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʧʨʠʫʨʦʯʝʥʳ ʢ ʥʘʠʙʦʣʝʝ ʧʨʦʛʥʫʪʳʤ 
ʩʪʨʫʢʪʫʨʘʤ ʂʦʣʳʚʘʥʴ-ʊʦʤʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʫʛʣʝʥʦʩ-
ʥʦʡ ʤʦʣʘʩʩʦʡ. ɺ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʟʦʥʝ ʦʥʘ ʥʘʨʘʱʠʚʘʝʪ ʧʝʩʯʘʥʦ-ʩʣʘʥʮʝʚʫʶ 
ʪʦʣʱʫ ʠʥʩʢʦʡ, ʚ ɻʦʨʣʦʚʩʢʦʡ ï ʢʘʨʙʦʥʘʪʥʳʝ ʬʘʮʠʠ ʤʦʟʞʫʭʠʥʩʢʦʡ ʩʝʨʠʡ D3ï
C1. ʅʘʠʙʦʣʝʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʝ ʨʘʟʨʝʟʳ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ɻʦʨʣʦʚʩʢʦʤ ʧʨʦʛʠʙʝ, 
ʛʜʝ ʦʥʠ ʨʘʩʯʣʝʥʝʥʳ ʥʘ ʙʘʣʘʭʦʥʩʢʫʶ C1ïP1 ʠ ʢʦʣʴʯʫʛʠʥʩʢʫʶ P2 ʩʝʨʠʠ. ɺ ʅʦ-
ʚʦʩʠʙʠʨʩʢʦʡ ʟʦʥʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʦʣʴʢʦ ʥʠʞʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʚ ʩʦʩʪʘʚʝ ʝʣɹ-
ʮʦʚʩʢʦʡ C1ï2 ʠ ʦʨʜʳʥʩʢʦʡ C2ï3 ʩʚʠʪ. 
ɽʣʴʮʦʚʩʢʘʷ ʩʚʠʪʘ (C1ï2ʝʩ) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ʣʝʚʦ- ʠ ʧʨʘʚʦʙʝʨʝʞʴʝ 

ʨ. ʆʙʴ ʚ ʨʘʡʦʥʝ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ɽʝ ʥʝʙʦʣʴʰʠʝ ʚʳʭʦʜʳ ʟʘ-
ʢʘʨʪʠʨʦʚʘʥʳ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʆʙʴ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʛ. ʅʦʚʦʩʠʙʠʨʩʢ. ʆʪ-
ʣʦʞʝʥʠʷ ʚʳʧʦʣʥʷʶʪ ʷʜʨʘ ʩʠʥʢʣʠʥʘʣʴʥʳʭ ʩʢʣʘʜʦʢ. ʂʦʥʪʘʢʪ ʩ ʥʠʞʝʣʝʞʘʱʝʡ 
ʣʘʛʝʨʥʦʩʘʜʩʢʦʡ ʪʦʣʱʝʡ C1 ʥʝ ʥʘʙʣʶʜʘʣʩʷ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʥʝʩʦʛʣʘʩʥʳʡ. 
ʆʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʤʥʦ-ʩʝʨʳʤʠ ʪʦʥʢʦʩʣʦʠʩʪʳʤʠ ʘʨʛʠʣʣʠʪʘʤʠ, 

ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʧʝʩʯʘʥʠʢʘʤʠ, ʠʥʦʛʜʘ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤ ʜʝʪʨʠʪʦʤ ʠ ʧʨʦʩʣʦʡʢʘ-
ʤʠ (1ï10 ʤʤ) ʫʛʣʠʩʪʳʭ ʘʨʛʠʣʣʠʪʦʚ. ʀʟʨʝʜʢʘ ʚʩʪʨʝʯʘʶʪʩʷ ʤʘʣʦʤʦʱʥʳʝ ʩʣʦʠ 
ʪʝʤʥʦ-ʩʝʨʳʭ ʠʟʚʝʩʪʥʷʢʦʚ. ʉʨʝʜʠ ʧʝʩʯʘʥʠʢʦʚ ʦʪʤʝʯʘʶʪʩʷ ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ 
ʨʘʟʥʦʩʪʠ. 
ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ï 600 ʤ. 
ɻʝʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʢʦʧʣʝʥʠʝ ʦʩʘʜʢʦʚ ʥʘ ʥʝʙʦʣʴʰʦʡ 

ʛʣʫʙʠʥʝ ʥʘ ʩʢʣʦʥʘʭ ʘʢʪʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ (ʨʠʩ. 9). ɺ ʛʣʠʥʠʩʪʳʭ 
ʧʦʨʦʜʘʭ ʩʦʜʝʨʞʘʥʠʷ ʈɿʕ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʥʪʠ-
ʥʝʥʪʘʣʴʥʦʡ ʟʝʤʥʦʡ ʢʦʨʳ. ʂʦʥʮʝʥʪʨʘʮʠʠ Sr, ɺʘ, ʊʘ, U, Li , V, Cr, Co, Ni, Mo, 
Sn, Sb ʧʦʥʠʞʝʥʳ, Zr, Hf, Bi ʧʦʚʳʰʝʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʣʘʨʢʦʚ ʛʣʠʥʠʩʪʳʭ 
ʩʣʘʥʮʝʚ (ʨʠʩ. 17). 
ɺ ʦʪʣʦʞʝʥʠʷʭ ʩʚʠʪʳ ʩʦʙʨʘʥʳ ʦʩʪʘʪʢʠ ʜʚʫʩʪʚʦʨʦʢ ʩʝʨʧʫʭʦʚʩʢʦʛʦïʙʘʰʢʠʨ-

ʩʢʦʛʦ ʚʦʟʨʘʩʪʘ: Aviculopecten gentilis ʠ ʙʨʘʭʠʦʧʦʜ Neospirifer cf. derzawini 
(Jan.), Chonetes cf. ischimicus Nal. [291]. 
ʆʨʜʳʥʩʢʘʷ ʩʚʠʪʘ (C2ï3or) ʦʙʥʘʞʘʝʪʩʷ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨ. ʆʙʴ, ʚ 

ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨ. ɽʣʴʮʦʚʢʘ, ʚʩʢʨʳʪʘ ʩʢʚʘʞʠʥʘʤʠ ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ʆʙʴ. ʅʘ 
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ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʣʠʤʠʢʪʦʚʳʤʠ ʠ ʢʚʘʨʮʝʚʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ, 
ʪʝʤʥʦ-ʩʝʨʳʤʠ ʘʨʛʠʣʣʠʪʘʤʠ ʠ ʫʛʣʠʩʪʳʤʠ ʘʨʛʠʣʣʠʪʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʪʨʠ 
ʧʣʘʩʪʘ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʦʩʣʦʡʢʠ ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ. ʅʘ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ʆʙʴ 
ʚ ʢʝʨʥʝ ʩʢʚʘʞʠʥ ʦʧʠʩʘʥʳ ʘʣʝʚʨʦʣʠʪʳ, ʧʝʩʯʘʥʠʢʠ, ʘʨʛʠʣʣʠʪʳ, ʫʛʣʠʩʪʳʝ ʘʨ-
ʛʠʣʣʠʪʳ ʠ ʧʝʩʯʘʥʠʢʠ, ʧʣʘʩʪʳ ʪʦʥʢʦʧʝʨʝʩʣʘʠʚʘʶʱʠʭʩʷ ʘʥʪʨʘʮʠʪʦʚ ʠ ʫʛʣʠ-
ʩʪʳʭ ʘʨʛʠʣʣʠʪʦʚ, ʨʝʜʢʠʝ ʧʨʦʩʣʦʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʠ ʠʟʚʝʩʪʥʷʢʦʚ. ʄʦʱʥʦʩʪʴ 
ʩʚʠʪʳ ï 750ï800 ʤ [121, 291]. 

 
 

 
 
ʈʠʩ. 17. ʉʧʘʡʜʝʨ-ʜʠʘʛʨʘʤʤʳ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʩʦʜʝʨʞʘʥʠʡ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ, ʨʝʜʢʠʭ ʠ 

ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʘʣʝʚʨʠʪʦ-ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜʘʭ ʝʣʴʮʦʚʩʢʦʡ ʩʚʠʪʳ. 

ʇʨʠʤʝʯʘʥʠʝ. ʉʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʚʝʨʭʥʝʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʝ ʧʨʠʥʷʪʳ ʧʦ ʜʘʥʥʳʤ [185], 
ʢʣʘʨʢʠ ʵʣʝʤʝʥʪʦʚ ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ ï ʧʦ ʜʘʥʥʳʤ [127]. 
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ʇʦ ʨʫʯ. ɽʣʴʮʦʚʢʘ ʚ ʦʪʣʦʞʝʥʠʷʭ ʩʦʙʨʘʥʘ ʬʣʦʨʘ ʤʘʟʫʨʦʚʩʢʦʛʦ ʠ ʘʣʳʢʘʝʚ-
ʩʢʦʛʦ ʛʦʨʠʟʦʥʪʦʚ (ʩʨʝʜʥʠʡïʚʝʨʭʥʠʡ ʢʘʨʙʦʥ): Angaropteridium cardiopteroides 
(Schm.) Zal., Noeggerathiopsis aegualis (Goepp.) Zal., N. theodori Tschirk. et 
Zal., Dicranophyllum paulum Zal., Phyllotheca sp., Gondwanidium sibiricum (Pe-
tunn.) Zal. 

ɹʘʣʘʭʦʥʩʢʘʷ ʩʝʨʠʷ 

ɹʘʣʘʭʦʥʩʢʘʷ ʩʝʨʠʷ ʨʘʟʚʠʪʘ ʚ ʧʨʝʜʝʣʘʭ ɻʦʨʣʦʚʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʟʦʥʳ (ʫʛʣʝ-
ʥʦʩʥʦʛʦ ʧʨʦʛʠʙʘ), ʛʜʝ ʜʣʷ ʨʘʩʯʣʝʥʝʥʠʷ ʫʛʣʝʥʦʩʥʦʡ ʪʦʣʱʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʥʠ-
ʬʠʮʠʨʦʚʘʥʥʘʷ ʩʭʝʤʘ ʂʫʟʥʝʮʢʦʛʦ ʙʘʩʩʝʡʥʘ. ʆʩʥʦʚʘʥʠʝ ʨʘʟʨʝʟʘ ʩʦʩʪʘʚʣʷʶʪ 
ʪʝʨʨʠʛʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʦʩʪʨʦʛʩʢʦʡ ʧʦʜʩʝʨʠʠ, ʢʦʪʦʨʳʝ ʚ ɻʦʨʣʦʚʩʢʦʤ ʙʘʩʩʝʡ-
ʥʝ ʠʟʚʝʩʪʥʳ ʚ ʢʘʯʝʩʪʚʝ ʝʣʙʘʰʠʥʩʢʦʡ ʩʚʠʪʳ C1ï2. ɺʳʰʝ ʟʘʣʝʛʘʶʪ ʦʪʣʦʞʝʥʠʷ 
ʥʠʞʥʝ- ʠ ʚʝʨʭʥʝʙʘʣʘʭʦʥʩʢʦʡ ʧʦʜʩʝʨʠʡ ʦʙʲʝʜʠʥʝʥʥʳʭ C2ïP1, ʝʱʝ ʚʳʰʝ ï ʢʫʟ-
ʥʝʮʢʦʡ ʧʦʜʩʝʨʠʠ P2 ʢʦʣʴʯʫʛʠʥʩʢʦʡ ʩʝʨʠʠ. 
ɽʣʙʘʰʠʥʩʢʘʷ ʩʚʠʪʘ (C1ï2ʝl). ɺʳʭʦʜʳ ʩʚʠʪʳ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʚ ʜʦ-

ʣʠʥʘʭ ʨʝʯʝʢ ɽʣʙʘʰʘ, ɺʳʜʨʠʭʘ, ʐʠʧʫʥʠʭʘ ʣʠʙʦ ʚ ʚʠʜʝ ʫʟʢʠʭ ʧʦʣʦʩ ʥʘ ʢʨʳʣʴ-
ʷʭ ɻʦʨʣʦʚʩʢʦʛʦ ʧʨʦʛʠʙʘ, ʣʠʙʦ ʚ ʷʜʨʘʭ ʘʥʪʠʢʣʠʥʘʣʴʥʳʭ ʩʢʣʘʜʦʢ, ʦʩʣʦʞʥʷʶ-
ʱʠʭ ʧʨʦʛʠʙ. ʉʚʠʪʘ ʩʣʦʞʝʥʘ ʘʣʝʚʨʦʣʠʪʘʤʠ, ʘʨʛʠʣʣʠʪʘʤʠ ʠ ʧʝʩʯʘʥʠʢʘʤʠ ʩ 
ʨʝʜʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʫʛʣʠʩʪʳʭ ʘʨʛʠʣʣʠʪʦʚ. ɺ ʝʝ ʦʩʥʦʚʘʥʠʠ ʫʯʘʩʪʢʘʤʠ ʥʘʙʣʶ-
ʜʘʝʪʩʷ ʛʦʨʠʟʦʥʪ ʙʘʟʘʣʴʥʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʜʦʩʪʠʛʘʝʪ 
500 ʤ [240]. ʉʚʠʪʘ ʩ ʨʘʟʤʳʚʦʤ ʠ ʧʝʨʝʨʳʚʦʤ ʚ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ ʧʝʨʝʢʨʳʚʘʝʪ 
ʚʳʜʨʠʭʠʥʩʢʫʶ ʩʚʠʪʫ C1 ʠ ʙʦʣʝʝ ʜʨʝʚʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʝʪ-
ʩʷ ʦʪʣʦʞʝʥʠʷʤʠ ʥʠʞʥʝʙʘʣʘʭʦʥʩʢʦʡ ʧʦʜʩʝʨʠʠ C2ïP1. 
ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʪʣʦʞʝʥʠʡ ʩʦʙʨʘʥʳ ʦʩʪʘʪʢʠ ʙʨʘʭʠʦʧʦʜ: Steblochondria cf. 

eloovica Mur., Pseudomussium ellipticum (Phill.), Parallelodon sp., Avonia ex gr. 
goungiana (Dav.), Overtonia ex gr. borodenskovensis (Tolm.), ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 
ʩʝʨʧʫʭʦʚʩʢʦʛʦ ʷʨʫʩʘ ʥʠʞʥʝʛʦ ʢʘʨʙʦʥʘ [121]. ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʫʩʣʦʚʥʦ 
ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʩ ʢʘʝʟʦʚʩʢʦʡ ʩʚʠʪʦʡ ʩʨʝʜʥʝʛʦ ʢʘʨʙʦʥʘ (ʙʘʰʢʠʨʩʢʠʡ ʷʨʫʩ). 
ɽʣʙʘʰʠʥʩʢʘʷ ʩʚʠʪʘ ʠ ʥʠʞʥʝʙʘʣʘʭʦʥʩʢʘʷ ʧʦʜʩʝʨʠʷ 

ʦʙʲʝʜʠʥʝʥʥʳʝ (ʉ1ï3el+bl1) ʚʳʜʝʣʝʥʳ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʏʸʤ ʠʟ-ʟʘ ʥʝ-
ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʦʩʦʙʠʪʴ ʚ ʤʘʩʰʪʘʙʝ ʢʘʨʪʳ ʧʣʦʱʘʜʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʝʣʙʘ-
ʰʠʥʩʢʦʡ ʩʚʠʪʳ. ɽʣʙʘʰʠʥʩʢʘʷ ʩʚʠʪʘ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʚʳʰʝ. ɺ ʩʦʩʪʘʚʝ ʥʠʞ-
ʥʝʙʘʣʘʭʦʥʩʢʦʡ ʧʦʜʩʝʨʠʠ ʥʘ ʠʟʫʯʝʥʥʳʭ ʛʦʨʥʳʤʠ ʚʳʨʘʙʦʪʢʘʤʠ ʠ ʩʢʚʘʞʠʥʘʤʠ 
ʫʯʘʩʪʢʘʭ ʚʳʜʝʣʝʥʳ ʤʘʟʫʨʦʚʩʢʘʷ ʠ ʘʣʳʢʘʝʚʩʢʘʷ ʩʚʠʪʳ. 
ʄʘʟʫʨʦʚʩʢʘʷ ʩʚʠʪʘ ʩʣʦʞʝʥʘ ʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ ʪʝʤʥʦ-ʩʝʨʳʤʠ ʘʨʛʠʣʣʠ-

ʪʘʤʠ, ʘʣʝʚʨʦʣʠʪʘʤʠ, ʨʝʞʝ ʧʝʩʯʘʥʠʢʘʤʠ, ʯʘʩʪʦ ʠʟʚʝʩʪʢʦʚʠʩʪʳʤʠ; ʚ ʪʦʥʢʠʭ 
ʧʨʦʩʣʦʷʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʘʤʝʥʥʳʝ ʫʛʣʠ ʠ ʫʛʣʠʩʪʳʝ ʘʨʛʠʣʣʠʪʳ. ɺ ʩʝʚʝʨʦ-
ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚ ʝʝ ʩʦʩʪʘʚʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʙʲʝʤ ʧʝʩʯʘʥʠʢʦʚ ʠ ʘʣʝʚ-
ʨʦʣʠʪʦʚ, ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜ; ʚʦʟʨʘʩʪʘʝʪ ʫʛʣʝʥʦʩʥʦʩʪʴ 
ʩʚʠʪʳ. ʇʦ ʢʦʤʧʣʝʢʩʫ ʦʩʪʘʪʢʦʚ ʬʣʦʨʳ ʦʪʣʦʞʝʥʠʷ ʦʪʥʝʩʝʥʳ ʢ ʤʘʟʫʨʦʚʩʢʦʤʫ 
ʛʦʨʠʟʦʥʪʫ. ʄʦʱʥʦʩʪʴ ʦʩʘʜʢʦʚ ï 70ï230 ʤ. 
ɸʣʳʢʘʝʚʩʢʘʷ ʩʚʠʪʘ ʩʣʦʞʝʥʘ ʯʘʩʪʳʤ ʯʝʨʝʜʦʚʘʥʠʝʤ ʘʨʛʠʣʣʠʪʦʚ, ʘʣʝʚʨʦʣʠ-

ʪʦʚ, ʧʝʩʯʘʥʠʢʦʚ; ʚ ʨʝʜʢʠʭ ʧʨʦʩʣʦʷʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʫʛʣʠʩʪʳʝ ʘʨʛʠʣʣʠʪʳ. ʀʟ-
ʚʝʩʪʥʦ ʰʝʩʪʴ ʧʣʘʩʪʦʚ ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ (0,1ï2,1 ʤ) ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʴʶ 
2,49 ʤ. ʉʚʠʪʘ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʘʣʳʢʘʝʚʩʢʠʤ ʢʦʤʧʣʝʢʩʦʤ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩ-
ʪʘʪʢʦʚ. ɻʨʘʥʠʮʳ ʩ ʚʳʰʝʣʝʞʘʱʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʚʝʨʭʥʝʙʘʣʘʭʦʥʩʢʦʡ ʧʦʜʩʝ-
ʨʠʠ ʫʩʣʦʞʥʝʥʳ ʨʘʟʨʳʚʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ. ʄʦʱʥʦʩʪʴ ʦʩʘʜʢʦʚ ï 140ï220 ʤ. 



53 

ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʥʠʞʥʝʙʘʣʘʭʦʥʩʢʦʡ ʧʦʜʩʝʨʠʠ 210ï450 ʤ. ʄʦʱʥʦʩʪʴ ʦʙʲ-
ʝʜʠʥʝʥʥʳʭ ʝʣʙʘʰʠʥʩʢʦʡ ʩʚʠʪʳ ʠ ʥʠʞʥʝʙʘʣʘʭʦʥʩʢʦʡ ʧʦʜʩʝʨʠʠ ï 710ï950 ʤ. 
ʅʠʞʥʝʙʘʣʘʭʦʥʩʢʘʷ ʠ ʚʝʨʭʥʝʙʘʣʘʭʦʥʩʢʘʷ ʧʦʜʩʝʨʠʠ 

ʦʙʝ̡ʜʠʥʝʥʥʳʝ (ʉ2-ʈ1bl1+2) ʧʦʢʘʟʘʥʳ ʥʘ ʙʦʣʴʰʝʡ ʧʣʦʱʘʜʠ ʚ ʨʘʡʦʥʝ 
ʨ. ɹʦʣ. ɽʣʙʘʰʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʠ ʚ ʙʘʩʩʝʡʥʝ ʨ. ɸʨʘʧʠʭʘ (ʧʨʘʚʳʡ ʧʨʠʪʦʢ 
ʨ. ʀʥʷ) ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ɻʦʨʣʦʚʩʢʦʛʦ ʧʨʦʛʠʙʘ. ʅʠʞʥʝʙʘʣʘʭʦʥʩʢʘʷ ʧʦʜʩʝʨʠʷ 
ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʚʳʰʝ; ʚ ʩʦʩʪʘʚʝ ʚʝʨʭʥʝʙʘʣʘʭʦʥʩʢʦʡ ʚ ɻʦʨʣʦʚʩʢʦʤ ʧʨʦʛʠʙʝ 
ʚʳʜʝʣʝʥʳ ʧʨʦʤʝʞʫʪʦʯʥʘʷ, ʠʰʘʥʦʚʩʢʘʷ ʠ ʢʝʤʝʨʦʚʩʢʘʷ ʩʚʠʪʳ P1, ʨʘʟʜʝʣʴʥʦʝ 
ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ, ʚʚʠʜʫ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ, ʠʩʢʣʶʯʝʥʦ. 
ʇʨʦʤʝʞʫʪʦʯʥʘʷ ʩʚʠʪʘ ʩʣʦʞʝʥʘ ʘʨʛʠʣʣʠʪʘʤʠ; ʤʝʥʴʰʝ ï ʧʝʩʯʘʥʠʢʦʚ ʠ 

ʘʣʝʚʨʦʣʠʪʦʚ. ʍʘʨʘʢʪʝʨʥʦ ʦʪʩʫʪʩʪʚʠʝ ʧʣʘʩʪʦʚ ʫʛʣʷ ʠ ʫʛʣʠʩʪʳʭ ʧʦʨʦʜ. ʇʦʚʩʝ-
ʤʝʩʪʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʦʩʪʘʪʢʠ ʜʚʫʩʪʚʦʨʦʢ çʛʦʨʣʦʚʩʢʦʛʦè ʢʦʤʧʣʝʢʩʘ; ʨʘʩʪʠ-
ʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʝʜʠʥʠʯʥʳ, ʘʥʘʣʦʛʠʯʥʳ ʢʫʟʙʘʩʩʢʠʤ. ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ï 180ï
190 ʤ. 
ʀʰʘʥʦʚʩʢʘʷ ʩʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʨʛʠʣʣʠʪʘʤʠ, ʨʝʞʝ ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʧʝʩ-

ʯʘʥʠʢʘʤʠ, ʩʦʜʝʨʞʠʪ 20 ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʦʚ ʦʪ ʚʝʩʴʤʘ ʪʦʥʢʠʭ ʜʦ ʧʣʘʩʪʦʚ ʩʦ 
ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʴʶ 8 ʤ, ʠʤʝʶʱʠʭ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʅʘ ʚʩʝʭ ʫʯʘʩʪʢʘʭ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʦʣʱʠ ʦʙʥʘʨʫʞʝʥ ʠʰʘʥʦʚʩʢʠʡ ʢʦʤʧʣʝʢʩ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩ-
ʪʘʪʢʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʜʦʤʠʥʠʨʫʶʪ ʢʦʨʜʘʠʪʳ, ʤʝʥʴʰʝ ʯʣʝʥʠʩʪʦʩʪʝʙʝʣʴʥʳʭ; 
ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʪʝʨʠʜʦʩʧʝʨʤʳ. ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ï 150ï250 ʤ. 
ʂʝʤʝʨʦʚʩʢʘʷ ʩʚʠʪʘ ʩʣʦʞʝʥʘ ʘʨʛʠʣʣʠʪʘʤʠ, ʨʝʞʝ ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʘʣʝʚʨʦʣʠ-

ʪʘʤʠ, ʦʪʣʠʯʘʝʪʩʷ ʥʘʠʙʦʣʴʰʝʡ ʫʛʣʝʥʘʩʳʱʝʥʥʦʩʪʴʶ. ʋʩʪʘʥʦʚʣʝʥʦ 16 ʧʣʘʩʪʦʚ 
ʢʘʤʝʥʥʦʛʦ ʫʛʣʷ ʩʦ ʩʨʝʜʥʝʡ ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʴʶ 16,1ï56,0 ʤ. ʇʣʘʩʪʳ ɼʚʦʡ-
ʥʦʡ I, II, III ʯʘʩʪʦ ʦʙʨʘʟʫʶʪ ʝʜʠʥʫʶ ʫʛʦʣʴʥʫʶ ʧʘʯʢʫ ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʴʶ 
ʜʦ 21 ʤ. ʆʪʣʦʞʝʥʠʷ ʩʦʜʝʨʞʘʪ ʦʙʠʣʴʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʢʝʤʝʨʦʚʩʢʦʛʦ 
ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ï 230ï260 ʤ. 
ʄʦʱʥʦʩʪʴ ʚʝʨʭʥʝʙʘʣʘʭʦʥʩʢʦʡ ʧʦʜʩʝʨʠʠ ʩʦʩʪʘʚʣʷʝʪ ï 560ï700 ʤ. 
ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʦʙʲʝʜʠʥʝʥʥʳʭ ʥʠʞʥʝʙʘʣʘʭʦʥʩʢʦʡ ʠ ʚʝʨʭʥʝʙʘʣʘʭʦʥʩʢʦʡ 

ʧʦʜʩʝʨʠʡ ï 770ï1150 ʤ. 
ʂʫʟʥʝʮʢʘʷ ʧʦʜʩʝʨʠʷ (P2kz) ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʘʥʠʝ ʢʦʣʴʯʫʛʠʥʩʢʦʡ ʩʝ-

ʨʠʠ (ʈ2), ʚʳʧʦʣʥʷʝʪ ʮʝʥʪʨʘʣʴʥʫʶ ʯʘʩʪʴ ɻʦʨʣʦʚʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʧʨʝʜʩʪʘʚʣʝʥʘ 
ʘʨʛʠʣʣʠʪʘʤʠ, ʨʝʞʝ ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʧʝʩʯʘʥʠʢʘʤʠ; ʧʨʠʩʫʪʩʪʚʫʶʪ ʨʝʜʢʠʝ ʛʦʨʠ-
ʟʦʥʪʳ ʢʨʘʩʥʦʮʚʝʪʦʚ, ʤʘʣʦʤʦʱʥʳʝ ʧʣʘʩʪʳ ʫʛʣʷ, ʥʝ ʠʤʝʶʱʠʝ ʧʨʘʢʪʠʯʝʩʢʦʛʦ 
ʟʥʘʯʝʥʠʷ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʧʦʷʚʣʷʶʪʩʷ ʩʨʝʜʥʝ-ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʝ ʧʝʩ-
ʯʘʥʠʢʠ ʤʦʱʥʦʩʪʴʶ ʜʦ 5 ʤ. ɺ ʦʪʣʦʞʝʥʠʷʭ ʩʦʜʝʨʞʠʪʩʷ 28 ʩʣʦʝʚ ʩ ʬʣʦʨʦʡ ʢʫʟ-
ʥʝʮʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ï 740 ʤ. 

 
 

ʄɽɿʆɿʆʁʉʂɸʗ ʕʈɸʊɽʄɸ 

ʄʝʟʦʟʦʡʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʶʨʦʡ ʠ ʤʝʣʦʤ. ʖʨʩʢʠʝ ʦʩʘʜʢʠ 
ʚʳʧʦʣʥʷʶʪ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʫʛʣʝʥʦʩʥʳʝ ʚʧʘʜʠʥʳ ʚ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʳʭ ʨʘʡ-
ʦʥʘʭ ʠ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʘʥʠʝ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ, ʨʘʟʨʝʟʳ ʢʦʪʦʨʦʡ 
ʥʘʨʘʱʠʚʘʶʪʩʷ ʤʝʣʦʤ. ʆʪʣʦʞʝʥʠʷ ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʚ ʨʘʤʢʘʭ ɿʘʧʘʜʥʦ-ʉʠʙʠʨ-
ʩʢʦʛʦ ʤʝʟʦʟʦʡʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʩ ʥʝʦʜʥʦʢʨʘʪʥʦʡ ʩʤʝʥʦʡ ʤʦʨʩʢʠʭ ʠ ʢʦʥʪʠʥʝʥ-
ʪʘʣʴʥʳʭ ʦʙʩʪʘʥʦʚʦʢ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʨʨʠʛʝʥʥʳʤʠ ʬʘʮʠʷʤʠ, ʟʘʣʝʛʘʶʪ ʛʦʨʠ-
ʟʦʥʪʘʣʴʥʦ ʠʣʠ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦ. 
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ʖʈʉʂɸʗ ʉʀʉʊɽʄɸ 

ɺ ʛʦʨʥʦʤ ʦʙʨʘʤʣʝʥʠʠ ʦʪʣʦʞʝʥʠʷʤʠ ʪʘʨʙʘʛʘʥʩʢʦʡ ʩʝʨʠʠ J1ï2 ʚʳʧʦʣʥʝʥʳ 
ʂʘʨʘʛʫʞʝʚʩʢʘʷ ʠ ɹʦʙʨʦʚʩʢʘʷ ʚʧʘʜʠʥʳ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɻʦʨʣʦʚʩʢʦʛʦ 
ʧʨʦʛʠʙʘ. ɺ ʧʨʝʜʝʣʘʭ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ ʥʝʙʦʣʴʰʘʷ (9

 
Ĭ

 
6 ʢʤ) ʤʫʣʴʜʘ ʚ 

ʨʘʡʦʥʝ ʩ. ʅʦʚʦʢʨʘʶʰʢʠʥʦ (ʨ. ʂʘʰʛʘʨʘʛʘʠʭʘ, ʣʝʚʳʡ ʧʨʠʪʦʢ ʨ. ʏʫʤʳʰ) ʩʣʦʞʝ-
ʥʘ ʛʣʫʰʠʥʩʢʦʡ ʩʚʠʪʦʡ J1ï2. ʌʠʣʠʧʧʦʚʩʢʘʷ ʚʧʘʜʠʥʘ ʥʘ ʧʦʛʨʫʞʝʥʠʠ ʂʦʣʳʚʘʥʴ-
ʊʦʤʩʢʠʭ ʩʪʨʫʢʪʫʨ ʧʦʜ ʧʣʠʪʫ (ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ʆʙʴ ʤʝʞʜʫ ʩʝʣʘʤʠ ʌʠʣʠʧʧʦʚʦ ʠ 
ʐʘʡʜʦʨʦʚʩʢʦʝ) ʠ ʝʱʝ ʜʚʝ ʜʝʧʨʝʩʩʠʠ ʢ ʶʛʦ-ʟʘʧʘʜʫ ʦʪ ʥʝʝ ʥʘ ʫʯʘʩʪʢʝ ʨʝʟʢʦʛʦ 
ʧʝʨʝʛʠʙʘ ʜʦʶʨʩʢʦʛʦ ʩʢʣʦʥʘ (ʧʨʠʤʝʨʥʦ ʧʦʜ ʜʦʣʠʥʦʡ ʨ. ʂʘʨʘʩʫʢ) ʚʳʧʦʣʥʝʥʳ 
ʪʶʤʝʥʩʢʦʡ ʩʚʠʪʦʡ J2. 
ɺʳʜʝʣʷʶʪʩʷ ʨʘʥʥʝ-ʩʨʝʜʥʝ- ʠ ʧʦʟʜʥʝʶʨʩʢʠʡ ʵʪʘʧʳ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. 

ʅʀɾʅʀʁ ʆʊɼɽʃ 

ʊʘʨʙʘʛʘʥʩʢʘʷ ʩʝʨʠʷ 

ɺʢʣʶʯʘʝʪ ʫʛʣʝʥʦʩʥʳʝ ʦʪʣʦʞʝʥʠʷ ʨʘʩʧʘʜʩʢʦʡ, ʘʙʘʰʝʚʩʢʦʡ, ʦʩʠʥʦʚʩʢʦʡ J1 ʠ 
ʪʝʨʩʶʢʩʢʦʡ J1ï2 ʩʚʠʪ ʚ ɹʝʨʜʩʢʦʤ ʬʘʮʠʘʣʴʥʦʤ ʧʦʜʨʘʡʦʥʝ. ɺʚʠʜʫ ʠʭ ʤʘʣʦʡ 
ʤʦʱʥʦʩʪʠ, ʥʘ ʢʘʨʪʝ ʧʦʢʘʟʘʥʳ ʦʙʲʝʜʠʥʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʨʘʩʧʘʜʩʢʦʡ ʠ ʘʙʘ-
ʰʝʚʩʢʦʡ, ʨʘʩʧʘʜʩʢʦʡ, ʘʙʘʰʝʚʩʢʦʡ ʠ ʦʩʠʥʦʚʩʢʦʡ ʩʚʠʪ. 
ʈʘʩʧʘʜʩʢʘʷ ʠ ʘʙʘʰʝʚʩʢʘʷ (J1rs+ab), ʨʘʩʧʘʜʩʢʘ,̫ ʘʙʘʰʝʚ-

ʩʢʘʷ ʠ ʦʩʠʥʦʚʩʢʘʷ (J1rsõos) ʩʚʠʪʳ ʦʙʲʝʜʠʥʝʥʥʳʝ. 
ʈʘʩʧʘʜʩʢʘʷ ʩʚʠʪʘ ʚ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʆʙʴ ʩ ʨʝʟʢʠʤ ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ 

ʧʝʨʝʢʨʳʚʘʝʪ ʧʘʣʝʦʟʦʡʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʩʣʦʞʝʥʘ ʧʝʩʯʘʥʠʢʘʤʠ ʩʝʨʳʤʠ ʠ ʟʝ-
ʣʝʥʦʚʘʪʦ-ʩʝʨʳʤʠ, ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʦʣʠʪʦʚ, ʘʨʛʠʣʣʠʪʦʚ, ʫʛʣʠʩʪʳʭ ʘʨʛʠʣʣʠʪʦʚ 
ʠ ʢʘʤʝʥʥʳʭ ʫʛʣʝʡ (ʜʦ 10 ʧʨʦʩʣʦʝʚ ʤʦʱʥʦʩʪʴʶ 0,1ï3,3 ʤ). ɺ ʂʘʨʘʛʫʞʝʚʩʢʦʡ 
ʚʧʘʜʠʥʝ ʫʛʣʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʝʝ ʶʞʥʦʡ ʯʘʩʪʠ. ʅʠʞʥʝʶʨʩʢʠʡ (ʛʝʪʪʘʥʛ-
ʩʠʥʝʤʶʨ) ʚʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʘʣʠʥʦʢʦʤʧʣʝʢʩʘʤʠ, ʫʩʪʘʥʦʚʣʝʥ-
ʥʳʤʠ ʚ ʨʘʟʨʝʟʘʭ ʫ ʛʦʨʳ ɹʘʙʠʡ ʂʘʤʝʥʴ ï Equisetites cf. ferganensis Sew., E. so-
ckolowskii Eichw., E. kolumnatis Brong, Raphaelia diamensis Sew., Cladophlebis 
whitbiensis tenue (Heer), Cl. denticulata (Brong.), Cl. haiburnensis L. et. H., Pter-
ophyllum cf. teizei Zeill., Podozamites lanceolatus L. et H. ʠ ʜʨ. [55, 67]. ʄʦʱ-
ʥʦʩʪʴ ʩʚʠʪʳ ʚ ʂʘʨʘʛʫʞʝʚʩʢʦʡ ʚʧʘʜʠʥʝ ï 100ï300 ʤ. 
ɸʙʘʰʝʚʩʢʘʷ ʩʚʠʪʘ ʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ ʥʘ ʨʘʩʧʘʜʩʢʦʡ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʩʯʘ-

ʥʠʢʘʤʠ ʩʝʨʳʤʠ ʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʤʠ, ʚ ʢʦʪʦʨʳʭ ʧʦʷʚʣʷʶʪʩʷ ʛʦʨʠʟʦʥʪʳ ʢʦʥ-
ʛʣʦʤʝʨʘʪʦʚ ʠ ʛʨʘʚʝʣʠʪʦʚ; ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʦʩʣʦʠ ʘʣʝʚʨʦʣʠʪʦʚ, ʨʝʞʝ ʘʨʛʠʣʣʠ-
ʪʦʚ ʠ ʫʛʣʠʩʪʳʭ ʧʦʨʦʜ. ɺ ʨʘʟʨʝʟʘʭ ʩʢʚʘʞʠʥ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʜʦ 30 ʧʨʦʧʣʘʩʪʢʦʚ 
ʫʛʣʝʡ ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʴʶ ʦʢʦʣʦ 20 ʤ. ʈʘʥʥʝʶʨʩʢʠʡ (ʧʣʠʥʩʙʘʭ) ʚʦʟʨʘʩʪ 
ʦʧʨʝʜʝʣʝʥ ʧʦ ʢʦʤʧʣʝʢʩʫ ʬʣʦʨʳ: Marchantites sp., Neocalamites pinitoides 
Chachl., Equisidites elegans Vlad., Coniopteris hymenophylloides Bronq., Clado-
phlebis heiburnensis L., Taeniopteris sp., Podozamites lanceolatus L. et H., Baiera 
longifolia Pomel. ʠ ʜʨ. ʆʪʣʦʞʝʥʠʷ ʪʘʢʞʝ ʩʦʜʝʨʞʘʪ ʦʩʪʘʪʢʠ ʥʘʩʝʢʦʤʳʭ ʠ ʨʳʙ. 
ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ʚ ʂʘʨʘʛʫʞʝʚʩʢʦʡ ʚʧʘʜʠʥʝ ï 210ï230 ʤ. 
ʄʦʱʥʦʩʪʴ ʨʘʩʧʘʜʩʢʦʡ ʠ ʘʙʘʰʝʚʩʢʦʡ ʩʚʠʪ ʦʙʲʝʜʠʥʝʥʥʳʭ ï 415ï900 ʤ. 
ʆʩʠʥʦʚʩʢʘʷ ʩʚʠʪʘ ʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ ʥʘ ʘʙʘʰʝʚʩʢʦʡ, ʩʣʦʞʝʥʘ ʚ ʥʠʞʥʝʡ ʯʘ-

ʩʪʠ ʘʣʝʚʨʦʣʠʪʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʧʦʣʠʤʠʢʪʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ ʩʝʨʳʭ, ʛʦʣʫʙʦʚʘʪʦ- 
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ʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ, ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʨʘʟʥʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʧʦʜʯʠ-
ʥʝʥʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʠ ʛʨʘʚʝʣʠʪʦʚ, ʚ ʚʝʨʭʥʝʡ ð ʘʣʝʚʨʦʣʠʪʘʤʠ 
ʠ ʘʨʛʠʣʣʠʪʘʤʠ ʩ ʧʣʘʩʪʘʤʠ ʠ ʧʨʦʩʣʦʷʤʠ ʙʫʨʳʭ ʠ ʢʘʤʝʥʥʳʭ ʫʛʣʝʡ. ʅʘ ʩʦʧʨʝ-
ʜʝʣʴʥʦʡ ʩ ʚʦʩʪʦʢʘ ʪʝʨʨʠʪʦʨʠʠ ʚ ɼʦʨʦʥʠʥʩʢʦʡ ʚʧʘʜʠʥʝ ʚ ʨʘʟʨʝʟʝ ʦʪʤʝʯʝʥʦ ʜʦ 
40 ʧʨʦʩʣʦʝʚ ʫʛʣʷ ʤʦʱʥʦʩʪʴʶ 0,1ï3,05 ʤ. ɺʦʟʨʘʩʪ ʩʚʠʪʳ ʧʦ ʩʧʦʨʦʚʦ-
ʧʳʣʴʮʝʚʳʤ ʢʦʤʧʣʝʢʩʘʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʧʦʟʜʥʠʡ ʧʣʠʥʩʙʘʭïʪʦʘʨ. 
ʄʦʱʥʦʩʪʴ ʦʩʘʜʢʦʚ ʚ ʧʨʝʜʝʣʘʭ ʂʘʨʘʛʫʞʝʚʩʢʦʡ ʚʧʘʜʠʥʳ ʩʦʩʪʘʚʣʷʝʪ 300ï400 ʤ. 
ʄʦʱʥʦʩʪʴ ʨʘʩʧʘʜʩʢʦʡ, ʘʙʘʰʝʚʩʢʦʡ ʠ ʦʩʠʥʦʚʩʢʦʡ ʩʚʠʪ ʦʙʲʝʜʠʥʝʥʥʳʭ ï 

700ï1250 ʤ. 

ʅʀɾʅʀʁïʉʈɽɼʅʀʁ ʆʊɼɽʃʓ 

ʊʝʨʩʶʢʩʢʘʷ ʩʚʠʪʘ (J1ï2tr) ʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ ʥʘ ʦʩʠʥʦʚʩʢʦʡ, ʦʪʣʠʯʘ-
ʝʪʩʷ ʤʝʥʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʠ ʛʨʘʚʝʣʠʪʦʚ, ʩʣʦʞʝʥʘ ʨʘʟʥʦʟʝʨ-
ʥʠʩʪʳʤʠ ʧʦʣʠʤʠʢʪʦʚʳʤʠ ʩʝʨʦʮʚʝʪʥʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʠ ʘʨʛʠʣʣʠʪʘʤʠ ʚ ʨʘʚ-
ʥʦʤ ʢʦʣʠʯʝʩʪʚʝ. ʇʦ ʚʩʝʤʫ ʨʘʟʨʝʟʫ ʚʩʪʨʝʯʘʶʪʩʷ ʧʨʦʩʣʦʠ ʠ ʧʣʘʩʪʳ ʫʛʣʠʩʪʳʭ 
ʧʦʨʦʜ, ʙʫʨʳʭ ʠ ʢʘʤʝʥʥʳʭ ʫʛʣʝʡ. ʋʛʣʠ ʢʨʝʧʢʠʝ, ʤʘʩʩʠʚʥʳʝ, ʛʫʤʫʩʦʚʳʝ. ʉʧʦ-
ʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʢʦʤʧʣʝʢʩʳ ʪʦʘʨ-ʘʘʣʝʥʩʢʠʝ: Neocalamites sp., Equisitites sp., 
Cladophlebis williamsonii, Clathropteris obovata Oishi, Ginkgo sibirica. ʄʦɦ -
ʥʦʩʪʴ ʦʩʘʜʢʦʚ ʚ ʂʘʨʘʛʫʞʝʚʩʢʦʡ ʚʧʘʜʠʥʝ ʩʦʩʪʘʚʣʷʝʪ 235ï260 ʤ. 
ɻʣʫʰʠʥʩʢʘʷ ʩʚʠʪʘ (J1ï2gl) ʚʳʜʝʣʝʥʘ ʆ. ʄ. ɸʜʘʤʝʥʢʦ [1, 7] ʚ ʩʢʚʘ-

ʞʠʥʘʭ ʥʘ ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ ʆʙʴ-ʏʫʤʳʰʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ, ʨʘʟʚʠʪʘ 
ʪʦʣʴʢʦ ʚ ʂʫʣʫʥʜʠʥʩʢʦʤ ʬʘʮʠʘʣʴʥʦʤ ʨʘʡʦʥʝ, ʚʳʧʦʣʥʷʝʪ ʥʝʙʦʣʴʰʠʝ ʤʫʣʴʜʳ 
ʪʠʧʘ ʦʜʥʦʩʪʦʨʦʥʥʠʭ ʛʨʘʙʝʥʦʚ, ʟʘʣʝʛʘʝʪ ʥʘ ʨʘʟʤʳʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʘʣʝʦʟʦʡ-
ʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ, ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʩ ʨʘʟʤʳʚʦʤ ʤʝʣʦʚʳʤʠ ʠʣʠ ʢʘʡʥʦʟʦʡʩʢʠʤʠ 
ʦʪʣʦʞʝʥʠʷʤʠ. ɺʩʢʨʳʪʘ ʚ ʄʘʤʦʥʪʦʚʩʢʦʡ ʤʫʣʴʜʝ (15ï20

 
Ĭ

 
5ï10 ʢʤ) ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʥʘ ʛʣʫʙʠʥʝ ʙʦʣʝʝ 500 ʤ (ʩʢʚ. 291) ʠ ʚ ʨʘʡʦʥʝ ʩ. ʅʦ-
ʚʦʢʨʘʶʰʢʠʥʦ (ʥʠʞʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ) (ʩʢʚ. 203). ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʚ ʄʘ-
ʤʦʥʪʦʚʩʢʦʡ ʤʫʣʴʜʝ ʧʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 200ï400 ʤ. 
ʉʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʝʨʝʜʦʚʘʥʠʝʤ ʩʝʨʦʮʚʝʪʥʳʭ ʤʝʣʢʦʛʘʣʝʯʥʳʭ ʢʦʥʛʣʦʤʝ-

ʨʘʪʦʚ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʘʨʛʠʣʣʠʪʦʚ ʩ ʪʦʥʢʠʤʠ 
ʧʨʦʧʣʘʩʪʢʘʤʠ ʙʫʨʳʭ ʫʛʣʝʡ ʠ ʦʪʧʝʯʘʪʢʘʤʠ ʣʠʩʪʴʝʚ ʨʘʩʪʝʥʠʡ. 
ɺ ʄʘʤʦʥʪʦʚʩʢʦʡ ʤʫʣʴʜʝ ʦʪʣʦʞʝʥʠʷ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʦʪʧʝʯʘʪʢʘʤʠ ʨʘʩʪʝ-

ʥʠʡ ʠ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʥʠʞʥʝʡ ʠ ʩʨʝʜʥʝʡ ʶʨʳ. ɺ ʩʦʩʪʘʚʝ 
ʜʨʝʚʦʩʪʦʷ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʠʣʠʝ ʭʚʦʡʥʳʭ ʩʝʤʝʡʩʪʚ Pinaceae (ʨʦʜʳ Picea, 
Pinus), ʧʨʠʩʫʪʩʪʚʫʶʪ Podocarpus, Podozamites, Araucariaceae, ʤʥʦʛʦ Ginkgo. 
ʆʩʦʙʝʥʥʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʧʘʧʦʨʦʪʥʠʢʠ Coniopteris [3]. 
ʆʪʣʦʞʝʥʠʷ ʚ ʨʘʡʦʥʝ ʩ. ʅʦʚʦʢʨʘʶʰʢʠʥʦ (ʩʢʚ. 95) ʩʦʜʝʨʞʘʪ ʙʦʛʘʪʳʝ ʩʧʦʨʦ-

ʚʦ-ʧʳʣʴʮʝʚʳʝ ʢʦʤʧʣʝʢʩʳ, ʚʦʟʨʘʩʪ ʢʦʪʦʨʳʭ ʃ. ɻ. ʄʘʨʢʦʚʘ ʦʧʨʝʜʝʣʷʝʪ ʠʥʪʝʨ-
ʚʘʣʦʤ 218,5ï247,8 ʤ ï ʧʦʟʜʥʠʤ ʧʣʠʥʩʙʘʭʦʤ, 189,0ï210,0 ʤ ï ʥʠʞʥʠʤï
ʩʨʝʜʥʠʤ ʪʦʘʨʦʤ, ʥʘ ʛʣʫʙʠʥʝ 185,0 ʤ ï ʧʦʟʜʥʠʤ ʪʦʘʨʦʤ [213]. 
ʂʦʤʧʣʝʢʩ ʧʦʟʜʥʝʛʦ ʧʣʠʥʩʙʘʭʘ ʩʦʜʝʨʞʠʪ ʩʧʦʨ 47,4 %, ʧʳʣʴʮʳ ʛʦʣʦʩʝʤʝʥ-

ʥʳʭ 52%. ʆʪʤʝʯʝʥʳ ʚʠʜʳ Lycopodium perplicatum, Selaginella tenuis ʠ ʜʨ. ʍʘ-
ʨʘʢʪʝʨʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʦʨ Cheiroplaria cangregata, Leiotriletes 
incertus. ʄʥʦʛʦʯʠʩʣʝʥʥʳ ʧʘʧʦʨʦʪʥʠʢʠ Coniopteris. ʄʥʦʛʦ ʩʧʦʨ ʨʦʜʘ Osmunda 
ʩ ʚʠʜʘʤʠ O. tuberculata, O. jurassica, O. obsoletorimasa. ʇʳʣʴʮʘ ʛʦʣʦʩʝʤʝʥʥʳʭ 
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ʧʨʝʜʩʪʘʚʣʝʥʘ ʭʚʦʡʥʳʤʠ Striataconiferae. ʅʘʠʙʦʣʝʝ ʦʙʠʣʴʥʳ ʜʨʝʚʥʠʝ ʬʦʨʤʳ 
ʩʦʩʥʦʚʳʭ Protopicea, Pseudopicea, Piceites latens, P. seudopinus pergrandis 
ʠ ʜʨ. 
ɺ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʤ ʢʦʤʧʣʝʢʩʝ ʚʝʨʭʦʚ ʨʘʥʥʝʛʦïʩʨʝʜʥʝʛʦ ʪʦʘʨʘ ʧʨʝʦʙʣʘ-

ʜʘʝʪ ʧʳʣʴʮʘ ʛʦʣʦʩʝʤʝʥʥʳʭ (55,2
 
%), ʥʘ ʜʦʣʶ ʩʧʦʨ ʧʨʠʭʦʜʠʪʩʷ 44,8

 
%. ʂ ʥʠʤ 

ʦʪʥʦʩʷʪʩʷ ʩʧʦʨʳ Matoniaceae ʩ ʨʦʜʘʤʠ Phlebopteris (P. excornatus, Mato-
niasporites), Clatroteris ï obovata var. magna; ʧʦʷʚʣʷʶʪʩʷ ʩʧʦʨʳ Klukisporites, 
Anemites, Contignisporites ʠ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ Duplexisporites. ʉʨʝʜʠ ʛʦ-
ʣʦʩʝʤʝʥʥʳʭ ʤʥʦʛʦ ʧʳʣʴʮʝʚʳʭ ʟʝʨʝʥ Caytonia, Pinacea, ʚʩʪʨʝʯʘʶʪʩʷ ʜʨʝʚʥʠʝ 
ʬʦʨʤʳ Pseudowalchia, Protoconiferus. ʍʘʨʘʢʪʝʨʥʦ ʦʙʠʣʠʝ ʧʳʣʴʮʳ Classopol-
lis, ʚʩʪʨʝʯʘʶʱʝʡʩʷ ʚ ʚʠʜʝ ʦʜʠʥʦʯʥʳʭ ʟʝʨʝʥ ʠ ʚ ʪʝʪʨʘʜʘʭ [213]. 
ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʡ ʢʦʤʧʣʝʢʩ ʧʦʟʜʥʝʛʦ ʪʦʘʨʘ ʦʪʣʠʯʘʝʪʩʷ ʨʝʟʢʠʤ ʧʨʝʦʙʣʘ-

ʜʘʥʠʝʤ ʧʳʣʴʮʳ ʛʦʣʦʩʝʤʝʥʥʳʭ (87,5
 
%). ʉʧʦʨʳ (12,5

 
%) ʧʨʝʜʩʪʘʚʣʝʥʳ ʝʜʠ-

ʥʠʯʥʳʤʠ ʥʘʭʦʜʢʘʤʠ ʨʦʜʦʚ Coniopteris, Marattia, Cheiropteuria, Osmunda. ʍʘ-
ʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʶʨʩʢʠʭ ʬʦʨʤ Leiotriletes segmentatus, Camptotriletes 
tenellus, Aletes limbatus. ɻʦʣʦʩʝʤʝʥʥʳʝ ʩʦʜʝʨʞʘʪ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʮʠʢʘʜʦ-
ʬʠʪʳ (5

 
%), ʛʠʥʛʢʦʚʳʝ (0,5

 
%). ʆʩʥʦʚʥʦʡ ʬʦʥ ʩʦʩʪʘʚʣʷʶʪ ʭʚʦʡʥʳʝ, ʧʨʝʜʩʪʘʚ-

ʣʝʥʥʳʝ ʜʨʝʚʥʠʤʠ ʬʦʨʤʘʤʠ Paleoconiferus asaccatus ʠ Protoconiferus funarius 
(7,5

 
%), Pseudowalchia (1,5

 
%), Podocarpa (3

 
%), Pinacea (48,5

 
%), ʘ ʪʘʢʞʝ 

Picea ʠ Pinus (8
 
%), Classopollis (2,5

 
%). ʀʟ ʩʦʩʪʘʚʘ ʢʦʤʧʣʝʢʩʘ ʩʦʚʝʨʰʝʥʥʦ 

ʠʩʯʝʟʘʶʪ ʩʧʦʨʳ ʪʝʧʣʦʣʶʙʠʚʳʭ ʧʘʧʦʨʦʪʥʠʢʦʚ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ 
ʭʚʦʡʥʳʭ, ʧʦʯʪʠ ʠʩʯʝʟʘʶʪ ʧʳʣʴʮʘ Classopollis, ʬʣʦʨʘ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʫʤʝ-
ʨʝʥʥʦʡ [213]. 
ʄʦʱʥʦʩʪʴ ʛʣʫʰʠʥʩʢʦʡ ʩʚʠʪʳ ï 60ï650 ʤ. 

ʉʈɽɼʅʀʁ ʆʊɼɽʃ 

ʊʶʤʝʥʩʢʘʷ ʩʚʠʪʘ (J2tm) ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʅʠʞʥʝʯʫ-
ʣʳʤʩʢʦʤ ʣʠʪʦʬʘʮʠʘʣʴʥʦʤ ʨʘʡʦʥʝ, ʦʪʩʫʪʩʪʚʫʷ ʣʠʰʴ ʥʘ ʩʚʦʜʘʭ ʣʦʢʘʣʴʥʳʭ ʚʳ-
ʩʪʫʧʦʚ ʜʦʶʨʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ, ʚʩʢʨʳʪʘ ʥʘ ʧʦʣʥʫʶ ʤʦʱʥʦʩʪʴ ɹʘʨʘʙʠʥʩʢʦʡ 
(ʠʥʪʝʨʚʘʣ 2138ï2215 ʤ) ʠ ʖʞʥʦ-ʏʫʣʳʤʩʢʦʡ (ʠʥʪʝʨʚʘʣ 1249ï1618 ʤ) ʩʢʚʘʞʠ-
ʥʘʤʠ. ʆʪʣʦʞʝʥʠʷ ʩ ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʟʘʣʝʛʘʶʪ ʥʘ ʧʦʨʦʜʘʭ ʧʘʣʝʦʟʦʡʩʢʦʛʦ 
ʬʫʥʜʘʤʝʥʪʘ, ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʩ ʥʝʩʦʛʣʘʩʠʝʤ ʪʘʪʘʨʩʢʦʡ ʩʚʠʪʦʡ, ʘ ʚ ʟʦʥʝ ʚʳʢʣʠ-
ʥʠʚʘʥʠʷ ï ʧʘʣʝʦʛʝʥʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. 
ʅʘ ʟʘʧʘʜʝ, ʚ ʖʞʥʦ-ʏʫʣʳʤʩʢʦʡ ʩʢʚʘʞʠʥʝ ʪʶʤʝʥʩʢʘʷ ʩʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʛʣʠʥ, ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ, ʧʨʦʩʣʦʷʤʠ ʙʫʨʳʭ ʫʛʣʝʡ ʩ 
ʧʨʠʤʝʩʴʶ ʪʝʨʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʠʟʚʝʩʪʥʷʢʦʚ. ʂ ʝʝ ʧʦʜʦʰʚʝ ʧʨʠʫʨʦʯʝʥʳ 
ʧʝʩʯʘʥʠʩʪʳʝ ʛʨʘʚʝʣʠʪʳ ʩ ʤʝʣʢʠʤ ʛʨʘʚʠʝʤ ʢʚʘʨʮʘ, ʘʣʴʙʠʪʦʬʠʨʦʚ, ʢʚʘʨʮʝʚʳʭ 
ʧʦʨʬʠʨʦʚ, ʩ ʦʙʫʛʣʝʥʥʳʤʠ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ. ɻʣʠʥʳ ʘʨʛʠʣʣʠʪʦʧʦ-
ʜʦʙʥʳʝ ʪʝʤʥʦ-ʩʝʨʳʝ, ʛʦʣʫʙʦʚʘʪʦ-ʟʝʣʝʥʳʝ, ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʝ; ʢʘʨʙʦʥʘʪʥʳʝ 
ʩʝʨʳʝ ʧʣʦʪʥʳʝ, ʧʝʨʝʭʦʜʷʱʠʝ ʤʝʩʪʘʤʠ ʚ ʠʟʚʝʩʪʥʷʢ, ʩʦʜʝʨʞʘʪ ʦʙʣʦʤʢʠ ʜʚʫ-
ʩʪʚʦʨʦʢ. ɸʣʝʚʨʦʣʠʪʳ ʩʚʝʪʣʦ-ʟʝʣʝʥʦ-ʩʝʨʳʝ ʩ ʧʠʨʠʪʦʤ, ʦʩʪʘʪʢʘʤʠ ʜʚʫʩʪʚʦʨʦʢ ʠ 
ʙʨʘʭʠʦʧʦʜ. ʇʝʩʯʘʥʠʢʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʝ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ ʩ 
ʛʣʘʫʢʦʥʠʪʦʤ, ʧʠʨʠʪʦʤ, ʠʥʦʛʜʘ ʩ ʛʨʘʚʠʝʤ, ʨʝʜʢʠʤʠ ʦʙʫʛʣʝʥʥʳʤʠ ʦʩʪʘʪʢʘʤʠ 
ʨʘʩʪʝʥʠʡ, ʠʥʦʛʜʘ ʬʘʫʥʳ. 
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ɺ ʶʛʦ-ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʘʭ ʦʩʘʜʢʠ ʪʶʤʝʥʩʢʦʡ ʩʚʠʪʳ ʟʘʧʦʣʥʷʶʪ ʵʨʦʟʠʦʥʥʦ-
ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʚʧʘʜʠʥʳ ʚ ʧʘʣʝʦʟʦʡʩʢʦʤ ʬʫʥʜʘʤʝʥʪʝ, ʦʪʣʠʯʘʶʪʩʷ ʧʦʚʳʰʝʥ-
ʥʳʤʠ ʤʦʱʥʦʩʪʴʶ ʠ ʩʪʝʧʝʥʴʶ ʣʠʪʠʬʠʢʘʮʠʠ, ʙʦʣʝʝ ʪʦʥʢʠʤ ʩʦʩʪʘʚʦʤ ʦʩʘʜʦʯ-
ʥʳʭ ʧʦʨʦʜ ï ʧʝʩʢʠ, ʢʦʥʛʣʦʤʝʨʘʪʳ ʠ ʛʨʘʚʝʣʠʪʳ ʟʜʝʩʴ ʥʦʩʷʪ ʧʦʜʯʠʥʝʥʥʳʡ ʭʘ-
ʨʘʢʪʝʨ. 
ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʘʷ ʌʠʣʠʧʧʦʚʩʢʘʷ ʚʧʘʜʠʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʮʝʥʪʨʝ ʪʝʨʨʠʪʦ-

ʨʠʠ ʣʠʩʪʘ N-44-XVI ʤʝʞʜʫ ʩʝʣʘʤʠ ʌʠʣʠʧʧʦʚʦ ʠ ʐʘʡʜʫʨʦʚʩʢʦʝ. ʆʪʣʦʞʝʥʠʷ 
ʩʚʠʪʳ ʚʩʢʨʳʪʳ ʟʜʝʩʴ ʩʢʚʘʞʠʥʘʤʠ ʥʘ ʛʣʫʙʠʥʝ 239,4 ʤ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʯʝʨʝʜʦ-
ʚʘʥʠʝʤ ʩʝʨʳʭ ʘʨʛʠʣʣʠʪʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ, ʧʝʩʯʘʥʠʢʦʚ ʨʘʟʥʦʟʝʨʥʠʩʪʳʭ, ʧʨʦʩʣʦ-
ʷʤʠ ʫʛʣʝʡ ʠ ʫʛʣʠʩʪʳʭ ʘʨʛʠʣʣʠʪʦʚ, ʪʝʤʥʦ-ʩʝʨʳʭ ʤʝʨʛʝʣʝʡ ʠ ʠʟʚʝʩʪʥʷʢʦʚ. 
ʆʢʨʘʩʢʘ ʧʦʨʦʜ ʩʝʨʘʷ, ʪʝʤʥʦ-ʩʝʨʘʷ, ʙʫʨʦʚʘʪʦ- ʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʘʷ, ʠʥʦʛʜʘ ʯʝʨ-
ʥʘʷ. ʉʣʦʠʩʪʦʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ, ʠʥʦʛʜʘ ʢʦʩʘʷ. ʇʦʨʦʜʳ ʥʘʩʳʱʝʥʳ ʦʙʫʛʣʝʥ-
ʥʳʤʠ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ, ʧʨʠʫʨʦʯʝʥʥʳʤʠ ʢ ʧʣʦʩʢʦʩʪʷʤ ʥʘʧʣʘʩʪʦʚʘ-
ʥʠʷ. ʇʝʩʯʘʥʠʢʠ ʤʝʣʢʦ- ʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ, ʠʥʦʛʜʘ ʥʝʨʘʚʥʦʤʝʨʥʦʟʝʨʥʠʩʪʳʝ 
ʧʦʣʝʚʦʰʧʘʪʦʚʦ-ʢʚʘʨʮʝʚʳʝ ʠʣʠ ʧʦʣʠʤʠʢʪʦʚʳʝ ʩ ʛʣʠʥʠʩʪʳʤ, ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠ-
ʥʠʩʪʳʤ, ʢʘʨʙʦʥʘʪʥʳʤ, ʨʝʞʝ ʭʣʦʨʠʪʦʚʦ-ʛʣʠʥʠʩʪʳʤ ʮʝʤʝʥʪʦʤ, ʩʦʜʝʨʞʘʪ ʪʦʥ-
ʢʠʝ ʧʨʦʩʣʦʡʢʠ ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʘʨʛʠʣʣʠʪʦʚ, ʫʛʣʝʬʠʮʠʨʦʚʘʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 
ʜʝʪʨʠʪʘ, ʩʢʦʧʣʝʥʠʷ ʧʣʘʩʪʠʥʦʢ ʩʣʶʜʳ, ʠʥʦʛʜʘ ʛʘʣʴʢʠ ʛʣʠʥ, ʨʝʜʢʦ ʢʚʘʨʮʘ, ʢʦʥ-
ʢʨʝʮʠʠ ʧʠʨʠʪʘ. ɸʣʝʚʨʦʣʠʪʳ ʩʣʶʜʠʩʪʳʝ ʧʣʦʪʥʳʝ ʧʦʣʠʤʠʢʪʦʚʳʝ ʩ ʢʘʨʙʦʥʘʪ-
ʥʳʤ, ʯʘʩʪʦ ʩʠʜʝʨʠʪʦʚʳʤ ʮʝʤʝʥʪʦʤ, ʩʣʦʠʩʪʳʝ ʪʦʥʢʦʧʣʠʪʯʘʪʳʝ, ʩʦʜʝʨʞʘʪ ʧʨʦ-
ʩʣʦʠ ʘʨʛʠʣʣʠʪʘ ʠ ʥʘʤʳʚʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʜʝʪʨʠʪʘ, ʠʥʦʛʜʘ ʤʝʨʛʝʣʠʩʪʳʝ ʩʣʦʡ-
ʢʠ. ɸʨʛʠʣʣʠʪʳ ʠ ʛʣʠʥʳ ï ʩʝʨʳʝ, ʪʝʤʥʦ-ʩʝʨʳʝ, ʠʥʦʛʜʘ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʝ, ʚ 
ʚʝʨʭʘʭ ʩʚʠʪʳ ʟʝʣʝʥʳʝ ʠ ʢʦʨʠʯʥʝʚʳʝ ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ, ʢʦʥʛʣʦʤʝʨʘʪʦʚʠʜʥʳʝ, ʩ 
ʦʪʧʝʯʘʪʢʘʤʠ ʨʘʩʪʝʥʠʡ. ʋʛʦʣʴ ʯʝʨʥʳʡ ʧʣʦʪʥʳʡ ʩ ʙʣʝʩʪʷʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 
ʠʟʣʦʤʘ, ʦʙʨʘʟʫʝʪ ʧʨʦʩʣʦʠ (ʜʦ 1ï2 ʤ), ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʠ ʤʦʱʥʦʩʪʴ ʫʚʝʣʠ-
ʯʠʚʘʶʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʟʘʧʘʜʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ. 
ɺ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʂʘʨʘʩʫʢ ʩʢʚʘʞʠʥʘʤʠ 122 (11 ʢʤ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʝʝ 

ʩ. ɸʣʝʢʩʝʝʚʩʢʦʝ) ʠ 114 (4 ʢʤ ʩʝʚʝʨʥʝʝ ʩ. ʄʘʣʦʥʠʢʦʣʴʩʢʦʝ) ʪʶʤʝʥʩʢʘʷ ʩʚʠʪʘ 
ʚʩʢʨʳʪʘ ʥʘ ʛʣʫʙʠʥʘʭ 526 ʠ 381 ʤ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʣʠʥʘʤʠ ʩʝʨʳʤʠ ʩ ʧʨʦʧʣʘʩʪ-
ʢʘʤʠ ʙʫʨʳʭ ʫʛʣʝʡ. ʋʛʣʠ ʯʝʨʥʦʛʦ ʮʚʝʪʘ ʤʘʪʦʚʳʝ ʧʣʦʪʥʳʝ. ɻʣʠʥʳ ʧʣʦʪʥʳʝ ʘʨ-
ʛʠʣʣʠʪʦʧʦʜʦʙʥʳʝ, ʠʥʦʛʜʘ ʧʝʨʝʧʦʣʥʝʥʳ ʦʙʣʦʤʢʘʤʠ ʛʘʛʘʪʠʟʠʨʦʚʘʥʥʦʡ ʜʨʝʚʝ-
ʩʠʥʳ. 
ɺ ʩʢʚ. 144 (ʩ. ʂʦʯʢʠ) ʦʪʣʦʞʝʥʠʷ ʪʶʤʝʥʩʢʦʡ ʩʚʠʪʳ ʚ ʠʥʪʝʨʚʘʣʝ 452ï540,5 ʤ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʣʠʥʘʤʠ ʩʝʨʳʤʠ, ʙʫʨʳʤʠ ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʤʠ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ 
ʦʩʪʘʪʢʘʤʠ, ʧʨʦʩʣʦʡʢʘʤʠ (ʜʦ 2 ʤ) ʙʫʨʦʛʦ ʫʛʣʷ, ʩ ʧʘʯʢʘʤʠ (ʜʦ 6 ʤ) ʧʝʩʢʘ ʪʦʥʢʦ-
ʟʝʨʥʠʩʪʦʛʦ, ʧʨʦʩʣʦʷʤʠ (1,5 ʤ) ʛʘʣʝʯʥʠʢʦʚ. ɻ. ʌ. ɹʫʢʨʝʝʚʦʡ ʠ ʂ. ɸ. ʄʝʨʢʫ-
ʣʦʚʦʡ ʚ ʦʩʘʜʢʘʭ ʦʧʨʝʜʝʣʝʥʳ ʩʨʝʜʥʝʶʨʩʢʠʝ (ʙʘʡʦʩ-ʙʘʪ) ʢʦʤʧʣʝʢʩʳ ʩʧʦʨ ʠ 
ʧʳʣʴʮʳ [119]. 
ʅʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʅʠʞʥʝʯʫʣʳʤʩʢʦʛʦ ʨʘʡʦʥʘ (ʩʢʚʘʞʠʥʳ 11 

ʠ 2) ʩʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʛʣʠʥ ʩʝʨʳʭ ʠ ʪʝʤʥʦ-ʩʝʨʳʭ, ʧʝʧʝʣʴ-
ʥʦ-ʩʝʨʳʭ, ʠʥʦʛʜʘ ʯʝʨʥʳʭ ʛʫʤʫʩʠʨʦʚʘʥʥʳʭ ʩ ʧʨʦʩʣʦʷʤʠ ʙʫʨʦʛʦ ʫʛʣʷ, ʧʝʩʯʘʥʠ-
ʢʦʚ, ʧʝʩʢʦʚ ʠ ʘʣʝʚʨʠʪʦʚ ʩʝʨʳʭ ʠ ʪʝʤʥʦ-ʩʝʨʳʭ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ï ʢʦʥ-
ʛʣʦʤʝʨʘʪʦʚ ʤʦʱʥʦʩʪʴʶ 5ï19 ʤ. ʆʪʣʦʞʝʥʠʷ ʩʦʜʝʨʞʘʪ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʡ 
ʢʦʤʧʣʝʢʩ ʧʦʟʜʥʝʛʦ ʣʝʡʘʩʘ (ʪʦʘʨ). 
ʇʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦ ʚ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʨʘʟʨʝʟʘʭ ʩʝʨʦʮʚʝʪʥʳʝ ʦʪʣʦʞʝʥʠʷ 

ʪʶʤʝʥʩʢʦʡ ʩʚʠʪʳ ʚʝʥʯʘʶʪʩʷ ʛʦʨʠʟʦʥʪʦʤ ʧʝʩʪʨʦʮʚʝʪʥʳʭ ʛʣʠʥ, ʠʟ ʢʦʪʦʨʳʭ ʚ 
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ʩʢʚ. 2 (ʠʥʪʝʨʚʘʣ 177ï248 ʤ) ʚʳʜʝʣʝʥ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʡ ʢʦʤʧʣʝʢʩ ʩʨʝʜʥʝʡ 
ʶʨʳ. 
ʋʛʣʝʥʦʩʥʦʩʪʴ ʪʶʤʝʥʩʢʦʡ ʩʚʠʪʳ ʥʠʟʢʘʷ, ʫʛʣʠ ʦʙʨʘʟʫʶʪ ʧʨʦʩʣʦʠ ʤʘʢʩʠ-

ʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ ʜʦ 10 ʤ (ʩʢʚ. 9), ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʫʨʳʤʠ ʨʘʟʥʦʚʠʜʥʦʩʪʷ-
ʤʠ. 
ʀʟ ʦʪʣʦʞʝʥʠʡ ɹʘʨʘʙʠʥʩʢʦʡ ʩʢʚʘʞʠʥʳ ʥʘ ʛʣʫʙʠʥʝ 2202 ʤ ɻ. ʊ. ʇʯʝʣʠʥ-

ʮʝʚʦʡ ʦʧʨʝʜʝʣʝʥʳ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʝ ʧʝʣʝʮʠʧʦʜʳ Tellina sp. [134]. ʉʧʦʨʦ-
ʚʦ-ʧʳʣʴʮʝʚʦʡ ʢʦʤʧʣʝʢʩ ʠʟ ʵʪʦʡ ʞʝ ʩʢʚʘʞʠʥʳ ʦʪʣʠʯʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʩʧʦʨ 
ʛʨʫʧʧʳ Leiotriletes, ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʚʠʜʫ Coniopteris, ʰʠʨʦʢʦ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʤʫ ʚ ʩʨʝʜʥʝʶʨʩʢʦʝ ʚʨʝʤʷ. ʆʧʨʝʜʝʣʝʥʘ ʧʳʣʴʮʘ Pinus, Picea, 
Podocarpus, Osmunda, Ginkgo ʠ ʜʨ. ɺ ʦʪʜʝʣʴʥʳʭ ʦʙʨʘʟʮʘʭ ʫʩʪʘʥʦʚʣʝʥʘ ʧʳʣʴ-
ʮʘ Brachyphyllum, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʦʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ 
ʜʦ 33

 
% ʦʪ ʦʙʱʝʛʦ ʩʦʜʝʨʞʘʥʠʷ. ɺ. ɺ. ɿʘʫʝʨ, ʅ. ɼ. ʄʯʝʜʣʠʰʚʠʣʠ, ʀ. ʄ. ʇʦ-

ʢʨʦʚʩʢʘʷ ʠ ʜʨ. ʜʘʪʠʨʫʶʪ ʦʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʡ ʶʨʦʡ [88]. 
ʀʟ ʦʪʣʦʞʝʥʠʡ, ʚʩʢʨʳʪʳʭ ɼʦʚʦʣʝʥʩʢʦʡ ʩʢʚʘʞʠʥʦʡ, ʚʳʜʝʣʝʥ ʩʧʦʨʦʚʦ-ʧʳʣʴ-

ʮʝʚʦʡ ʢʦʤʧʣʝʢʩ, ʚ ʢʦʪʦʨʦʤ ʚʩʪʨʝʯʝʥʘ ʧʳʣʴʮʘ Bennettitales, Ginkgoales, Disac-
cites, Classopollis, Pinaceae ʠ ʜʨ. ʇʦʩʪʦʷʥʥʦ ʦʪʤʝʯʘʶʪʩʷ ʩʬʘʛʥʦʠʜʥʳʝ ʩʧʦʨʳ 
ʨ. Stereisporites, ʨʝʞʝ Lycopodiumsporites sp., ʚʩʪʨʝʯʝʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʘʧʦ-
ʨʦʪʥʠʢʦʚ Cyathidites minor, Leotrietes, Osmundacidites ʠ ʜʨ. ʉʧʦʨʦʚʦ-ʧʳʣʴ-
ʮʝʚʦʡ ʢʦʤʧʣʝʢʩ ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʩ ʙʘʪʩʢʠʤ ʧʘʣʠʥʦʢʦʤʧʣʝʢʩʦʤ. 
ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʣʝʛʝʥʜʦʡ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʩʝʨʠʠ ɻʂ-1000/3 ʚʦʟʨʘʩʪ ʩʚʠʪʳ 

ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʦʙʲʝʤʝ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʘʘʣʝʥʩʢʦʛʦ, ʙʘʡʦʩʩʢʦʛʦ ʠ ʙʘʪʩʢʦʛʦ ʷʨʫ-
ʩʦʚ ʩʨʝʜʥʝʡ ʶʨʳ. 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʜʦʩʪʠʛʘʝʪ 400 ʤ. 

ʉʈɽɼʅʀʁïɺɽʈʍʅʀʁ ʆʊɼɽʃʓ 

ʊʘʪʘʨʩʢʘʷ ʩʚʠʪʘ (J2ï3tt) (ʚʘʩʶʛʘʥʩʢʠʡ ʛʦʨʠʟʦʥʪ) ʩʤʝʥʷʝʪ ʧʦ ʣʘʪʝʨʘʣʠ 
ʢ ʶʛʫ ʦʪ 56Á ʩ. ʰ. ʥʘʫʥʘʢʩʢʫʶ ʩʚʠʪʫ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʫʶ ʚ ʉʠʣʴʛʠʥʩʢʦʤ, ʊʝ-
ʙʠʩʩʢʦʤ ʠ ɹʘʛʘʥʩʢʦʤ ʬʘʮʠʘʣʴʥʳʭ ʨʘʡʦʥʘʭ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʟʚʝʩʪʢʦʚʠʩʪʳʤʠ 
ʧʝʩʪʨʦʦʢʨʘʰʝʥʥʳʤʠ ʢʨʘʩʥʦʚʘʪʦ-ʙʫʨʳʤʠ ʠ ʟʝʣʝʥʦʚʘʪʳʤʠ ʛʣʠʥʘʤʠ, ʘʨʛʠʣʣʠ-
ʪʘʤʠ ʠ ʘʣʝʚʨʦʣʠʪʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʯʘʥʠʢʦʚ. ʉ ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʟʘʣʝ-
ʛʘʝʪ ʥʘ ʧʦʨʦʜʘʭ ʧʘʣʝʦʟʦʷ, ʩʦʛʣʘʩʥʦ, ʠʥʦʛʜʘ ʩ ʯʘʩʪʠʯʥʳʤ ʨʘʟʤʳʚʦʤ ï ʥʘ ʪʶ-
ʤʝʥʩʢʦʡ ʩʚʠʪʝ, ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʩ ʨʘʟʤʳʚʦʤ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʤʘʨʴʷʥʦʚʩʢʦʡ J3 ʠ 
ʛʝʦʨʛʠʝʚʩʢʦʡ J3ïK1, ʘ ʶʛʦ-ʚʦʩʪʦʯʥʝʝ ʙʘʛʘʥʩʢʦʡ J3ïK1 ʩʚʠʪʘʤʠ. ɺʩʢʨʳʪʘ ʛʣʫ-
ʙʦʢʠʤʠ ʩʢʚʘʞʠʥʘʤʠ ʚ ɹʘʨʘʙʠʥʩʢʝ ʠ ɼʦʚʦʣʝʥʩʢʦʤ ʨʘʡʦʥʝ (ʖʞʥʦ-ʏʫʣʳʤʩʢʘʷ 
ʩʢʚʘʞʠʥʘ). ʇʦ ʜʘʥʥʳʤ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʢʦʤʧʣʝʢʩ ʘʢʮʝʩʩʦʨʥʳʭ 
ʤʠʥʝʨʘʣʦʚ ʚ ʦʙʨʘʟʮʘʭ, ʦʪʦʙʨʘʥʥʳʭ ʠʟ ʦʪʣʦʞʝʥʠʡ ʩʚʠʪʳ ʚ ɼʦʚʦʣʝʥʩʢʦʡ ʩʢʚʘ-
ʞʠʥʝ ʧʨʝʜʩʪʘʚʣʝʥ ʪʫʨʤʘʣʠʥ-ʮʠʨʢʦʥ-ʪʠʪʘʥʠʩʪʦʡ ʘʩʩʦʮʠʘʮʠʝʡ. ɺ ʥʝʙʦʣʴʰʦʤ 
ʢʦʣʠʯʝʩʪʚʝ ʚʩʪʨʝʯʘʶʪʩʷ ʵʧʠʜʦʪ, ʛʨʘʥʘʪ, ʰʧʠʥʝʣʴ, ʩʧʦʨʘʜʠʯʝʩʢʠ ï ʨʦʛʦʚʘʷ 
ʦʙʤʘʥʢʘ, ʨʫʪʠʣ, ʩʬʝʥ, ʙʨʫʢʠʪ. ɸʫʪʠʛʝʥʥʳʡ ʤʘʪʝʨʠʘʣ ʧʨʝʜʩʪʘʚʣʝʥ ʩʠʜʝʨʠʪʦʤ, 
ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪʩʷ ʧʠʨʠʪ, ʣʠʤʦʥʠʪ, ʜʦʣʦʤʠʪ-ʘʥʢʝʨʠʪ, ʚ ʢʦʪʦʨʳʭ ʚʩʪʨʝʯʝʥʳ 
ʦʩʪʘʪʢʠ ʜʚʫʩʪʚʦʨʢʠ Meleagrinella ex gr. ovalis. 
ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʡ ʢʦʤʧʣʝʢʩ ʠʟ ʦʪʣʦʞʝʥʠʡ ʚ ʠʥʪʝʨʚʘʣʝ 1258,3ï1266 ʤ 

ɼʦʚʦʣʝʥʩʢʦʡ ʩʢʚʘʞʠʥʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʘʤʝʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʧʳʣʴʮʳ 
Classopollis (ʜʦ 7,2

 
%), ʧʦʷʚʣʝʥʠʝʤ Vitreisporites (Caytonia). ʉʧʦʨʳ ʧʘʧʦʨʦʪ-
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ʥʠʢʦʦʙʨʘʟʥʳʭ ʠʤʝʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʩʦʩʪʘʚ. ʆʪʤʝʯʝʥʦ ʧʦʷʚʣʝʥʠʝ ʤʠʢʨʦʬʠ-
ʪʦʧʣʘʥʢʪʦʥʥʳʭ ʬʦʨʤ (Acritarchia, Imbatodinia, Peridinea). ʇʦ ʟʘʢʣʶʯʝʥʠʶ 
ʉ. ɸ. ʂʣʠʤʢʦ, ʵʪʦ ʪʠʧʠʯʥʳʡ ʩʦʩʪʘʚ ʢʝʣʣʦʚʝʡʩʢʦʛʦ ʠ ʦʢʩʬʦʨʜʩʢʦʛʦ ʷʨʫʩʦʚ 
[88]. 
ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʦʧʨʝʜʝʣʝʥʠʷʭ ʬʘʫʥʳ, ʬʣʦʨʳ ʠ ʧʦʣʦʞʝʥʠʠ ʚ ʨʘʟʨʝʟʝ, ʚʦʟ-

ʨʘʩʪ ʪʘʪʘʨʩʢʦʡ ʩʚʠʪʳ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʦʙʲʝʤʝ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʙʘʪʩʢʦʛʦ, ʢʝʣʣʦ-
ʚʝʡʩʢʦʛʦ ʠ ʯʘʩʪʠ ʦʢʩʬʦʨʜʩʢʦʛʦ ʷʨʫʩʦʚ ʩʨʝʜʥʝʡïʚʝʨʭʥʝʡ ʶʨʳ. 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʜʦʩʪʠʛʘʝʪ 120 ʤ. 

ɺɽʈʍʅʀʁ ʆʊɼɽʃ 

ɻʝʦʨʛʠʝʚʩʢʘʷ ʩʚʠʪʘ (J3gr) ʚ ʧʨʝʜʝʣʘʭ ʣʠʩʪʘ ʥʝ ʚʩʢʨʳʪʘ; ʝʝ ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚ ʉʠʣʴʛʠʥʩʢʦʤ ʬʘʮʠʘʣʴʥʦʡ ʨʘʡʦʥʝ ʥʘ ʢʨʘʡʥʝʤ ʩʝ-
ʚʝʨʦ-ʟʘʧʘʜʝ ʠʟʫʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʅʘ ʩʦʧʨʝʜʝʣʴʥʳʭ ʧʣʦʱʘʜʷʭ ʚ ʨʘʟʨʝʟʘʭ 
ʛʣʫʙʦʢʠʭ ʩʢʚʘʞʠʥ ʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʘʣʦʤʦʱʥʦʡ (ʦʪ 2ï4 ʜʦ 10ï30 ʤ) ʪʦʣʱʝʡ 
ʪʝʤʥʦ-ʩʝʨʳʭ ʜʦ ʯʝʨʥʳʭ ʘʨʛʠʣʣʠʪʦʚ ʠ ʘʨʛʠʣʣʠʪʦʧʦʜʦʙʥʳʭ ʛʣʠʥ ʪʦʥʢʦʦʪʤʫ-
ʯʝʥʥʳʭ ʘʣʝʚʨʠʪʠʩʪʳʭ, ʩ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʛʣʘʫʢʦʥʠʪʘ, ʠʥʦʛʜʘ 
ʩʣʘʙʦʙʠʪʫʤʠʥʦʟʥʳʭ, ʩ ʧʨʦʩʣʦʷʤʠ ʛʣʘʫʢʦʥʠʪʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ. ʆʪʣʦʞʝʥʠʷ ʩ 
ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʶʪ ʥʘ ʪʘʪʘʨʩʢʦʡ ʩʚʠʪʝ J2ï3 ʠ ʩ ʯʘʩʪʠʯʥʳʤ ʨʘʟʤʳʚʦʤ ʧʝʨʝʢʨʳ-
ʚʘʶʪʩʷ ʙʘʞʝʥʦʚʩʢʦʡ J3ïK1. ʇʦ ʢʘʨʦʪʘʞʥʳʤ ʜʠʘʛʨʘʤʤʘʤ ʧʝʨʝʭʦʜ ʢ ʙʘʞʝʥʦʚ-
ʩʢʦʡ ʩʚʠʪʝ ʥʝ ʟʘʤʝʪʝʥ. 
ɺ ʥʝʢʦʪʦʨʳʭ ʨʘʟʨʝʟʘʭ ʚ ʧʦʜʦʰʚʝ ʩʚʠʪʳ ʦʪʤʝʯʘʝʪʩʷ ʧʨʦʩʣʦʡ (ʜʦ 10 ʤ) ʧʝʩ-

ʯʘʥʠʢʦʚ ʖ1 (ʙʘʨʘʙʠʥʩʢʘʷ ʧʘʯʢʘ) ʩʝʨʳʭ ʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ, ʯʘʩʪʦ ʛʣʘʫʢʦʥʠ-
ʪʦʚʳʭ, ʩ ʢʘʨʙʦʥʘʪʥʳʤʠ ʢʦʥʢʨʝʮʠʷʤʠ, ʠʥʦʛʜʘ ʩ ʧʨʦʩʣʦʷʤʠ ʪʝʤʥʦ-ʩʝʨʳʭ ʛʣʘʫ-
ʢʦʥʠʪʦʚʳʭ ʛʣʠʥ ʩ ʦʩʪʘʪʢʘʤʠ ʘʤʤʦʥʠʪʦʚ Ammoeboceras spp., ʙʝʣʝʤʥʠʪʦʚ Cy-
lindroteuthis cuspidata, ʜʚʫʩʪʚʦʨʦʢ Buchia spp. ʠ ʬʦʨʘʤʠʥʠʬʝʨ Pseudolamar-
ckina lopsiensis, Haplophragmoides canuiformis, Trochammina omskensis ʠ ʜʨ. 
ɺʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ʜʘʪʠʨʫʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ ʚʝʨʭʥʝʛʦ ʦʢʩʬʦʨʜʘ ʜʦ ʥʠʞ-

ʥʝʛʦ ʪʠʪʦʥʘ [146]. ʄʦʱʥʦʩʪʴ ï ʜʦ 30 ʤ. 
 

ɺɽʈʍʅʗʗ ʖʈɸïʅʀɾʅʀʁ ʄɽʃ 

ɹʘʛʘʥʩʢʘʷ ʩʚʠʪʘ (J3ïK1bg) (ʛʝʦʨʛʠʝʚʩʢʠʡ ʠ ʙʘʞʝʥʦʚʩʢʠʡ ʛʦʨʠʟʦʥʪʳ) 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʤʠ ʬʘʮʠʷʤʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜ-
ʥʦʡ ʯʘʩʪʠ ʣʠʩʪʘ ʚ ʤʝʞʜʫʨʝʯʴʷʭ ʆʤʠ, ʂʘʨʛʘʪʘ ʠ ʏʫʣʳʤʘ (ɹʘʛʘʥʩʢʠʡ ʣʠʪʦʬʘ-
ʮʠʘʣʴʥʳʡ ʨʘʡʦʥ). ʅʘ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʧʝʨʠʬʝʨʠʠ ʧʣʦʱʘʜʠ ʨʘʟʚʠʪʠʷ ʦʥʘ ʩʦ 
ʩʪʨʫʢʪʫʨʥʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʟʘʣʝʛʘʝʪ ʥʘ ʧʘʣʝʦʟʦʡʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ, ʚ ʦʩʪʘʣʴʥʦʡ 
ʯʘʩʪʠ ʩ ʨʘʟʤʳʚʦʤ ʥʘ ʪʘʪʘʨʩʢʦʡ ʩʚʠʪʝ J2ï3. ʉʦʛʣʘʩʥʦ, ʤʝʩʪʘʤʠ ʩ ʨʘʟʤʳʚʦʤ, ʧʝ-
ʨʝʢʨʳʚʘʝʪʩʷ ʢʫʣʦʤʟʠʥʩʢʦʡ ʩʚʠʪʦʡ K1, ʥʘ ʚʦʩʪʦʢʝ ʩʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʥʝʩʦ-
ʛʣʘʩʠʝʤ ʠ ʨʘʟʤʳʚʦʤ ʢʠʷʣʠʥʩʢʦʡ K1. 
ɺ ʨʘʟʨʝʟʘʭ ʩʢʚʘʞʠʥ ɼʦʚʦʣʝʥʩʢʘ ̫107 ʠ ʖʞʥʦ-ʏʫʣʳʤʩʢʘ ̫117, ʘ ʪʘʢʞʝ 

ʩʢʚ. 128 (2,5 ʢʤ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ʩ. ɼʦʚʦʣʴʥʦʝ, ʠʥʪʝʨʚʘʣ 1020ï1270 ʤ) ʩʚʠʪʘ 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʯʝʨʝʜʦʚʘʥʠʝʤ ʧʝʩʯʘʥʠʢʦʚ ʠ ʘʨʛʠʣʣʠʪʦʚ. ʇʝʩʯʘʥʠʢʠ ʩʚʝʪʣʦ-
ʩʝʨʳʝ ʩʨʝʜʥʝ-ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʛʣʠʥʠʩʪʳʝ ʧʦʣʠʤʠʢʪʦʚʳʝ ʠ ʢʚʘʨʮ-ʛʨʘʫʚʘʢʢʦ-
ʚʳʝ, ʠʥʦʛʜʘ ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ; ʘʨʛʠʣʣʠʪʳ ʪʝʤʥʦ-ʩʝʨʳʝ ʠ ʩʝʨʳʝ ʠʟʚʝʩʪʢʦʚʠʩʪʳʝ, 
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ʩ ʧʨʠʤʝʩʴʶ ʘʣʝʚʨʠʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʆʪʤʝʯʘʶʪʩʷ ʧʨʦʩʣʦʠ ʘʣʝʚʨʦʣʠʪʦʚ ʩʝ-
ʨʳʭ, ʩʚʝʪʣʦ-ʩʝʨʳʭ ʪʦʥʢʦʩʣʶʜʠʩʪʳʭ ʩʣʘʙʦʠʟʚʝʩʪʢʦʚʠʩʪʳʭ ʠ ʠʟʚʝʩʪʥʷʢʦʚ ʛʣʠ-
ʥʠʩʪʳʭ ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ. ʈʘʟʨʝʟ ʧʦ ʖʞʥʦ-ʏʫʣʳʤʩʢʦʡ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʩʢʚ. 
117 ʚ ʠʥʪʝʨʚʘʣʝ 1168ï1215 ʤ ʧʨʠʥʷʪ ʚ ʢʘʯʝʩʪʚʝ ʩʪʨʘʪʦʪʠʧʠʯʝʩʢʦʛʦ. 
ɺ ʦʪʣʦʞʝʥʠʷʭ ʙʘʛʘʥʩʢʦʡ ʩʚʠʪʳ ʚ ɼʦʚʦʣʝʥʩʢʦʡ ʠ ʖʞʥʦ-ʏʫʣʳʤʩʢʦʡ ʩʢʚʘ-

ʞʠʥʘʭ ʚʩʪʨʝʯʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʩʪʘʪʢʠ ʬʦʨʘʤʠʥʠʬʝʨ, ʜʚʫʩʪʚʦʨʯʘʪʳʭ 
ʤʦʣʣʶʩʢʦʚ, ʛʘʩʪʨʦʧʦʜ, ʦʙʣʦʤʢʦʚ ʠʛʣ ʤʦʨʩʢʠʭ ʝʞʝʡ, ʨʳʙ, ʦʩʪʨʘʢʦʜ ʠ ʦʪʧʝʯʘʪ-
ʢʠ ʪʨʫʙʯʘʪʳʭ ʯʝʨʚʝʡ. ʅʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳ, ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ɸ. ʉ. ʊʫʨ-
ʙʠʥʦʡ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʦʜʦʚ Ammobaculites, Rutzevella, Eomapssonella, Lenti-
culina, Globulina. ʂʦʤʧʣʝʢʩʳ ʬʦʨʘʤʠʥʠʬʝʨ ʩʦʜʝʨʞʘʪ Miliammina zolotarjevae 
(ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʥʠʞʥʝʛʦ ʢʠʤʝʨʠʜʞʘ) ʠ Astacolus praesibiriensis (ʢʠʤʝʨʠʜʞ-
ʪʠʪʦʥʩʢʠʡ ʷʨʫʩʳ), ʦʩʪʨʘʢʦʜ Palaeocytheridea rasilis ʠ P. sufferta (ʥʠʞʥʠʡ ʢʠ-
ʤʝʨʠʜʞ) [88]. 
ʀʟ ʦʪʣʦʞʝʥʠʡ ʩʚʠʪʳ ʚ ɼʦʚʦʣʝʥʩʢʦʡ ʩʢʚʘʞʠʥʝ ʚ ʠʥʪʝʨʚʘʣʝ 1191,8ï1195 ʤ 

ʉ. ɸ. ʂʣʠʤʢʦ ʚʳʜʝʣʝʥʳ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʡ ʢʦʤʧʣʝʢʩ (ʉʇʂ) ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ 
ʩʦʜʝʨʞʘʥʠʝʤ ʧʳʣʴʮʳ Classopollis (65ï75

 
%); ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʧʣʘʥʢʪʦʥʥʳʭ 

ʬʦʨʤ (Acritarchia, Peridinea, Gonyaulux) ʟʜʝʩʴ ʜʦʩʪʠʛʘʝʪ 35
 
%; ʩʧʦʨʳ ʧʘʧʦʨʦʪ-

ʥʠʢʦʦʙʨʘʟʥʳʭ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʢʦʣʠʯʝʩʪʚʝ 0,6ï2,6
 
% ʠ ʚʢʣʶʯʘʶʪ Leiotriletes, 

Pteris. ʋʯʠʪʳʚʘʷ ʩʦʩʪʘʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ, ʵʪʘ ʯʘʩʪʴ ʦʪʣʦʞʝʥʠʡ ʫʩʣʦʚʥʦ 
ʦʪʥʝʩʝʥʘ ʢ ʢʠʤʝʨʠʜʞʫ. 
ɺʳʰʝ ʧʦ ʨʘʟʨʝʟʫ, ʚ ʠʥʪʝʨʚʘʣʝ 1175,8ï1190 ʤ ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʨʦʣʠ 

ʧʳʣʴʮʳ Classopollis (13ï30
 
%) ʠ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ (ʜʦ 70ï86

 
%) ʤʠʢʨʦʬʠʪʦ-

ʧʣʘʥʢʪʦʥʘ ʨ. Gonyaulux, Microdinium, Imbatodinium, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʩʣʦʚʥʦ 
ʦʪʥʝʩʪʠ ʚʤʝʱʘʶʱʠʝ ʦʪʣʦʞʝʥʠʷ ʢ ʪʠʪʦʥʩʢʦʤʫ ʷʨʫʩʫ. 
ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʢʦʤʧʣʝʢʩʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʬʣʦʨʫ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʦʡ 

ʧʦʣʦʩʳ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʙʦʣʝʝ ʫʜʘʣʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʩʫʰʠ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝ-
ʩʪʚʦ ʤʠʢʨʦʬʠʪʦʧʣʘʥʢʪʦʥʘ ʩʚʷʟʘʥʦ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʛʣʫʙʦʢʦʚʦʜʥʦʩʪʴʶ ʦʪʣʦ-
ʞʝʥʠʡ [88]. 
ɺʦʟʨʘʩʪ ʩʚʠʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʦʙʲʝʤʝ ʢʠʤʝʨʠʜʞʩʢʦʛʦ ʠ ʪʠʪʦʥʩʢʦʛʦ ʷʨʫʩʦʚ 

ʚʝʨʭʥʝʡ ʶʨʳ ʠ ʯʘʩʪʠ ʙʝʨʨʠʘʩʩʢʦʛʦ ʷʨʫʩʘ ʥʠʞʥʝʛʦ ʤʝʣʘ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝ-
ʥʠʡ ï ʜʦ 70 ʤ. 
ʄʘʨʴʷʥʦʚʩʢʘʷ ʩʚʠʪʘ (J3ïK1mr) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʢʨʘʡʥʝʡ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʣʠʩʪʘ (ʊʝʙʠʩʩʢʠʡ ʬʘʮʠʘʣʴʥʳʡ ʨʘʡʦʥ) ʥʘ ʫʯʘʩʪʢʘʭ, ʛʜʝ ʚʦʟʥʠ-
ʢʘʶʪ ʪʨʫʜʥʦʩʪʠ ʩ ʚʳʜʝʣʝʥʠʝʤ ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ J3ïK1, ʚʩʢʨʳʪʘ ʩʢʚʘʞʠʥʘʤʠ 
ɹʘʨʘʙʠʥʩʢʘʷ 43 (ʠʥʪʝʨʚʘʣ 2022ï2105 ʤ) ʠ ɻʦʨʙʫʥʦʚʩʢʘʷ 22 (ʠʥʪʝʨʚʘʣ 1955ï
2025 ʤ). ʇʦʨʦʜʳ ʩ ʥʝʙʦʣʴʰʠʤ ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʶʪ ʥʘ ʪʘʪʘʨʩʢʦʡ ʩʚʠʪʝ J2ï3, ʘ 
ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʩʦʛʣʘʩʥʦ ʩʤʝʥʷʶʪʩʷ ʢʫʣʦʤʟʠʥʩʢʦʡ K1. 
ʉʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʤʥʦ-ʩʝʨʳʤʠ, ʧʦʯʪʠ ʯʝʨʥʳʤʠ ʦʜʥʦʨʦʜʥʳʤʠ ʪʦʥʢʦ-

ʧʣʠʪʯʘʪʳʤʠ ʘʨʛʠʣʣʠʪʦʧʦʜʦʙʥʳʤʠ ʛʣʠʥʘʤʠ, ʠʥʦʛʜʘ ʙʠʪʫʤʠʥʦʟʥʳʤʠ, ʩ ʧʨʦ-
ʩʣʦʷʤʠ ʘʣʝʚʨʦʣʠʪʦʚ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ ʠ ʛʣʠʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ. 
ɺ ʩʦʩʪʘʚʝ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʝʦʙʣʘʜʘʶʪ ʟʝʨʥʘ ʢʚʘʨʮʘ, ʧʦʣʝ-
ʚʳʭ ʰʧʘʪʦʚ, ʚʩʪʨʝʯʘʶʪʩʷ ʦʙʣʦʤʢʠ ʢʚʘʨʮʠʪʦʚ, ʯʝʰʫʡʢʠ ʤʫʩʢʦʚʠʪʘ, ʭʣʦʨʠʪʘ ʠ 
ʙʠʦʪʠʪʘ. 
ɺ ʧʦʜʦʰʚʝ ʩʚʠʪʳ (ʠʥʪʝʨʚʘʣ 2086ï2105 ʤ ʚ ɹʘʨʘʙʠʥʩʢʦʡ ʠ 2012ï2025 ʤ ʚ 

ɻʦʨʙʫʥʦʚʩʢʦʡ ʩʢʚʘʞʠʥʘʭ) ʚʳʜʝʣʷʝʪʩʷ ʙʘʨʘʙʠʥʩʢʘʷ ʧʘʯʢʘ (ʖ1) ʧʝʩʯʘʥʠʢʦʚ 
ʩʝʨʳʭ ʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ, ʯʘʩʪʦ ʛʣʘʫʢʦʥʠʪʦʚʳʭ, ʩ ʢʘʨʙʦʥʘʪʥʳʤʠ ʢʦʥʢʨʝʮʠ-
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ʷʤʠ, ʠʥʦʛʜʘ ʩ ʧʨʦʩʣʦʷʤʠ ʪʝʤʥʦ-ʩʝʨʳʭ ʛʣʘʫʢʦʥʠʪʦʚʳʭ ʛʣʠʥ, ʩʦʜʝʨʞʘʱʠʭ 
Amoeboceras spp., Buchia spp. 
ɺ ɹʘʨʘʙʠʥʩʢʦʡ ʩʢʚʘʞʠʥʝ (ʠʥʪʝʨʚʘʣ 2001ï2081 ʤ) ʚ ʦʪʣʦʞʝʥʠʷʭ ʩʚʠʪʳ ʩʦ-

ʙʨʘʥʳ ʦʩʪʘʪʢʠ Rasenia sp., Astarta aff. excavatoides Jllov., Pachyteuthis cf. 
breviaxis Pavl., Cylindroteuthis cf. specularis Phill., C. cf. porrecta Phill. (ʦʧʨʝʜʝ-
ʣʝʥʠʷ ʊ. ʗ. ʂʨʳʤʛʦʣʴʮʘ ʠ ʅ. ʉ. ɺʦʨʦʥʝʮ), ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʥʠʞʥʝʛʦ ʢʠʤʝʨʠ-
ʜʞʘ. ʀʟ ʦʩʥʦʚʘʥʠʷ ʩʚʠʪʳ ɺ. ɻ. ɹʘʣʘʭʤʘʪʦʚʦʡ ʠ ɺ. ʀ. ʈʦʤʘʥʦʚʦʡ ʦʧʠʩʘʥʳ 
ʚʝʨʭʥʝʶʨʩʢʠʝ ʬʦʨʘʤʠʥʠʬʝʨʳ Frondicularis nodulosa Furss. et Pol., Cristelaria 
hoplites Wisn., Globulina oolithica (Terg) ʠ ʜʨ. ɺ. ɺ. ɿʘʫʝʨ ʠ ʄ. ɸ. ʉʝʜʦʚʦʡ ʦʙ-
ʥʘʨʫʞʝʥ ʉʇʂ ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ ʩʧʦʨ Lycopodium (83

 
%), Selaginella (19

 
%), 

Cybotium (1,2
 
%), Lygodium (2,4

 
%), Osmunda (1,2

 
%) ʠ ʧʳʣʴʮʳ Brachyphyllum 

(47,6
 
%), Ginkgo (8,3

 
%), Pinaceae (2,4%), Benettitales (1,2

 
%), Pinus n/p Hap-

loxylon (1,2
 
%) ʠ Picea (1,2

 
%) [88]. 

ɺʦʟʨʘʩʪ ʩʚʠʪʳ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʦʙʲʝʤʝ ʚʝʨʭʥʝʛʦ ʦʢʩʬʦʨʜʘ, ʢʠʤʝʨʠʜʞʩʢʦʛʦ 
ʠ ʪʠʪʦʥʩʢʦʛʦ ʷʨʫʩʦʚ ʚʝʨʭʥʝʡ ʶʨʳ ʠ ʯʘʩʪʠ ʙʝʨʨʠʘʩʩʢʦʛʦ ʷʨʫʩʘ ʥʠʞʥʝʛʦ ʤʝʣʘ, 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʲʝʜʠʥʝʥʥʦʤʫ ʠʥʪʝʨʚʘʣʫ ʛʝʦʨʛʠʝʚʩʢʦʡ J3 ʠ ʙʘʞʝʥʦʚʩʢʦʡ  
J3ïK1 ʩʚʠʪ. 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʚ ɹʘʨʘʙʠʥʩʢʦʡ ʩʢʚʘʞʠʥʝ ʜʦʩʪʠʛʘʝʪ 100 ʤ. 
ɹʘʞʝʥʦʚʩʢʘʷ ʩʚʠʪʘ (J3ïK1bģ) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʉʠʣʴʛʠʥʩʢʦʤ ʨʘʡ-

ʦʥʝ, ʩ ʯʘʩʪʠʯʥʳʤ ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʝʪ ʥʘ ʛʝʦʨʛʠʝʚʩʢʦʡ ʩʚʠʪʝ J3 ʠ ʩʦʛʣʘʩʥʦ ʧʝ-
ʨʝʢʨʳʚʘʝʪʩʷ ʢʫʣʦʤʟʠʥʩʢʦʡ K1, ʚ ʧʨʝʜʝʣʘʭ ʣʠʩʪʘ ʥʝ ʚʩʢʨʳʪʘ. ʇʦ ʜʘʥʥʳʤ ʙʫ-
ʨʝʥʠʷ ʥʘ ʩʦʧʨʝʜʝʣʴʥʳʭ ʧʣʦʱʘʜʷʭ, ʪʦʣʱʘ ʩʣʦʞʝʥʘ ʯʝʨʥʳʤʠ ʠ ʢʦʨʠʯʥʝʚʘʪʦ-
ʯʝʨʥʳʤʠ ʙʠʪʫʤʠʥʦʟʥʳʤʠ ʘʨʛʠʣʣʠʪʘʤʠ, ʧʨʦʩʣʦʷʤʠ ʣʠʩʪʦʚʘʪʳʭ ʨʘʟʥʦʩʪʝʡ ʨʘ-
ʜʠʦʣʷʨʠʪʦʚ, ʛʣʠʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ ʩ ʤʘʣʦʤʦʱʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʦʣʠʪʦʚ 
ʠ ʧʝʩʯʘʥʠʢʦʚ (ʧʘʯʢʘ ʖʦ). ʀʥʦʛʜʘ ʢ ʝʝ ʦʩʥʦʚʘʥʠʶ ʧʨʠʫʨʦʯʝʥʳ ʧʨʦʷʚʣʝʥʠʷ 
ʛʣʘʫʢʦʥʠʪʘ. ɸʨʛʠʣʣʠʪʳ ʩʦʜʝʨʞʘʪ ʦʙʣʦʤʢʠ ʨʘʢʦʚʠʥ ʘʤʤʦʥʠʪʦʚ, ʨʦʩʪʨʳ 
ʙʝʣʝʤʥʠʪʦʚ, ʬʦʨʘʤʠʥʠʬʝʨ, ʧʝʣʝʮʠʧʦʜ, ʯʝʰʫʶ ʠ ʢʦʩʪʠ ʨʳʙ. 
ʅʘ ʢʘʨʦʪʘʞʥʳʭ ʜʠʘʛʨʘʤʤʘʭ ʩʚʠʪʘ ʚʳʜʝʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʧʠʢʦʤ ʚʳʩʦ-

ʢʠʭ ʟʥʘʯʝʥʠʡ ʢʨʠʚʦʡ ʂʉ (ʢʘʞʫʱʠʝʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ) ʧʨʠ ʩʧʦʢʦʡʥʦʤ ʭʘʨʘʢ-
ʪʝʨʝ ʢʨʠʚʦʡ ʇʉ (ʧʦʣʷʨʠʟʘʮʠʷ ʩʧʦʥʪʘʥʥʘʷ), ʯʪʦ ʜʝʣʘʝʪ ʙʘʞʝʥʦʚʩʢʫʶ ʩʚʠʪʫ 
ʭʦʨʦʰʠʤ ʨʝʧʝʨʦʤ ʧʨʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʨʘʟʙʠʚʢʝ ʨʘʟʨʝʟʦʚ ʩʢʚʘʞʠʥ. ɻʣʠʥʠ-
ʩʪʳʡ ʩʦʩʪʘʚ ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ, ʚʳʜʝʨʞʘʥʥʳʡ ʥʘ ʦʙʰʠʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ɿʘ-
ʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ, ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ (20ï60 ʤ) 
ʷʚʠʣʩʷ ʧʨʠʯʠʥʦʡ ʚʳʙʦʨʘ ʝʝ ʧʦʜʦʰʚʳ ʚ ʢʘʯʝʩʪʚʝ ʤʘʨʢʠʨʫʶʱʝʛʦ ʠ ʦʪʨʘʞʘʶ-
ʱʝʛʦ ʩʝʡʩʤʠʯʝʩʢʠʝ ʚʦʣʥʳ ʛʦʨʠʟʦʥʪʘ ɹ (ʇʘ), ʧʦ ʢʦʪʦʨʦʤʫ ʧʦʩʪʨʦʝʥʘ ʙʦʣʴʰʘʷ 
ʯʘʩʪʴ ʩʪʨʫʢʪʫʨʥʳʭ ʢʘʨʪ ʜʣʷ ʥʝʬʪʝʛʘʟʦʥʦʩʥʳʭ ʧʣʦʱʘʜʝʡ. 
ɿʘ ʧʨʝʜʝʣʘʤʠ ʣʠʩʪʘ, ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʷʭ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ 

ʧʣʠʪʳ ʚ ʨʘʟʨʝʟʘʭ ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ ʧʦ ʦʩʪʘʪʢʘʤ ʘʤʤʦʥʠʪʦʚ ʚʳʜʝʣʝʥʦ 12 
ʙʠʦʟʦʥ ʪʠʪʦʥʩʢʦʛʦ ʷʨʫʩʘ ʠ ʙʝʨʨʠʘʩʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ Buchia, Craspedites, 
Dorsoplanites ʠ ʜʨ. ʀʟʫʯʝʥʳ ʢʦʤʧʣʝʢʩʳ ʬʦʨʘʤʠʥʠʬʝʨ ʩ Ammodiscus zaspe-
lova, Spiroplectammina vicinales, Saracenaria pravoslavlevi, Dorothia tortuosa, 
Ammodiscus veteranus, Evolutionella volossatovi ʪʠʪʦʥʩʢʦʛʦ ʷʨʫʩʘ ʠ Trocham-
mina rosaceaformis ʥʠʞʥʝʛʦ ʙʝʨʨʠʘʩʘ. ɺʦʟʨʘʩʪ ʙʘʞʝʥʦʚʩʢʦʡ ʩʚʠʪʳ ʫʩʪʘʥʦʚ-
ʣʝʥ ʚ ʠʥʪʝʨʚʘʣʝ ʩʨʝʜʥʝʛʦïʚʝʨʭʥʝʛʦ ʧʦʜʦʪʜʝʣʦʚ ʪʠʪʦʥʩʢʦʛʦ ʚʝʢʘ ʠ ʨʘʥʥʝʛʦ 
ʙʝʨʨʠʘʩʘ [88]. 
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ʂ ʥʠʞʥʝʤʫ ʤʝʣʫ ʦʪʥʦʩʷʪʩʷ ʤʦʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʢʫʣʦʤʟʠʥʩʢʦʡ ʠ ʪʘʨʩʢʦʡ 
ʩʚʠʪ, ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʢʠʷʣʠʥʩʢʦʡ ʠ ʯʘʩʪʠʯʥʦ ʧʦʢʫʨʩʢʦʡ ʩʚʠʪ. 
ʂʫʣʦʤʟʠʥʩʢʘʷ ʩʚʠʪʘ (ʂ1kl) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʈʷʚʢʠʥʦ-ɺʘʩʶʛʘʥʩʢʦʤ 

ʨʘʡʦʥʝ (ʖʛʦ-ɺʦʩʪʦʯʥʳʡ ʠ ʎʝʥʪʨʘʣʴʥʳʡ ʧʦʜʨʘʡʦʥʳ), ʚʩʢʨʳʪʘ ʩʢʚʘʞʠʥʘʤʠ 
ʛʣʫʙʦʢʦʛʦ ʙʫʨʝʥʠʷ: ɻʦʨʙʫʥʦʚʩʢʦʡ 22 (ʠʥʪʝʨʚʘʣ 1888ï1955 ʤ), ɹʘʨʘʙʠʥʩʢʦʡ 
43 (1929ï2022 ʤ), ɼʦʚʦʣʝʥʩʢʦʡ 107 (1093ï1168 ʤ) ʠ ʖʞʥʦ-ʏʫʣʳʤʩʢʦʡ 117 
(1135ï1190 ʤ), ʟʘʣʝʛʘʝʪ ʩ ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʥʘ ʦʪʣʦʞʝʥʠʷʭ ʧʘʣʝʦʟʦʷ ʠ 
ʩʦʛʣʘʩʥʦ ʥʘ ʙʘʞʝʥʦʚʩʢʦʡ, ʤʘʨʴʷʥʦʚʩʢʦʡ ʠ ʙʘʛʘʥʩʢʦʡ ʩʚʠʪʘʭ J3ïK1, ʩʦʛʣʘʩʥʦ 
ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʪʘʨʩʢʦʡ K1. 
ʆʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʣʠʥʘʤʠ ʘʨʛʠʣʣʠʪʦʧʦʜʦʙʥʳʤʠ ʩʝʨʳʤʠ, ʪʝʤʥʦ-

ʩʝʨʳʤʠ, ʟʝʣʝʥʦʚʘʪʳʤʠ ʠ ʛʦʣʫʙʦʚʘʪʳʤʠ ʪʦʥʢʦʩʣʦʠʩʪʳʤʠ, ʥʝʨʝʜʢʦ ʠʟʚʝʩʪʢʦ-
ʚʠʩʪʳʤʠ ʛʣʠʥʠʩʪʳʤʠ ʘʣʝʚʨʦʣʠʪʘʤʠ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩ ʧʣʘʩʪʘʤʠ ʧʝʩʯʘʥʠʢʦʚ. 
ʅʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ (ʎʝʥʪʨʘʣʴʥʳʡ ʧʦʜʨʘʡʦʥ) ʩʚʠʪʘ ʧʦʜ-

ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʘʯʠʤʦʚʩʢʫʶ, ʥʘʜʘʯʠʤʦʚʩʢʫʶ ʠ ʧʦʜʘʯʠʤʦʚʩʢʫʶ ʧʘʯʢʠ. ɺ ɹʘ-
ʨʘʙʠʥʩʢʦʡ ʩʢʚʘʞʠʥʝ ʥʘʜʘʯʠʤʦʚʩʢʘʷ ʧʘʯʢʘ ʚʩʢʨʳʪʘ ʚ ʠʥʪʝʨʚʘʣʝ 1929ï1969 ʤ, 
ʘʯʠʤʦʚʩʢʘʷ ï 1969ï2000 ʤ ʠ ʧʦʜʘʯʠʤʦʚʩʢʘʷ ï 2000ï2022 ʤ. ɸʯʠʤʦʚʩʢʘʷ ʧʘʯ-
ʢʘ ʟʜʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʠʥʟʘʤʠ ʧʝʩʯʘʥʠʢʦʚ ʩ ʧʨʦʧʣʘʩʪʢʘʤʠ ʘʨʛʠʣʣʠʪʦʧʦʜʦʙ-
ʥʳʭ ʛʣʠʥ ʤʦʱʥʦʩʪʴʶ 40 ʤ. ɺ ɻʦʨʙʫʥʦʚʩʢʦʡ ʩʢʚʘʞʠʥʝ ʘʯʠʤʦʚʩʢʘʷ ʧʘʯʢʘ ʚʳ-
ʜʝʣʷʝʪʩʷ ʫʩʣʦʚʥʦ ʚ ʧʦʜʦʰʚʝ ʩʚʠʪʳ (ʠʥʪʝʨʚʘʣ 1920ï1955 ʤ). 
ɺ ʖʛʦ-ɺʦʩʪʦʯʥʦʤ ʧʦʜʨʘʡʦʥʝ ʯʣʝʥʝʥʠʝ ʩʚʠʪʳ ʥʘ ʧʘʯʢʠ ʥʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪ-

ʩʷ. 
ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʦʪʣʦʞʝʥʠʡ ʷʚʣʷʶʪʩʷ ʧʦʚʳʰʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘ-

ʮʠʠ ʤʘʛʥʝʪʠʪʘ, ʠʣʴʤʝʥʠʪʘ, ʮʠʨʢʦʥʘ, ʛʨʘʥʘʪʘ, ʘʥʘʪʘʟʘ ʠ ʦʙʣʦʤʢʦʚ ʢʨʝʤʥʠʩʪʳʭ 
ʧʦʨʦʜ. ʇʨʠʩʫʪʩʪʚʫʶʪ ʥʝʦʢʘʪʘʥʥʳʝ ʟʝʨʥʘ ʢʚʘʨʮʘ, ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ, ʢʨʠʩʪʘʣʣʠ-
ʯʝʩʢʠʭ ʩʣʘʥʮʝʚ, ʛʥʝʡʩʦʚ ʠ ʜʨʫʛʠʭ ʧʦʨʦʜ. ʅʘʙʣʶʜʘʶʪʩʷ ʚʢʣʶʯʝʥʠʷ ʧʠʨʠʪʘ, 
ʨʝʞʝ ʛʣʘʫʢʦʥʠʪʘ [88]. ʆʩʘʜʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʫʩʣʦʚʠʷ ʢʨʘʝʚʦʡ ʟʦʥʳ ʤʝʣʢʦ-
ʚʦʜʥʦʛʦ ʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. 
ɺ ɹʘʨʘʙʠʥʩʢʦʡ ʩʢʚʘʞʠʥʝ (ʠʥʪʝʨʚʘʣ 1976ï2001 ʤ) ʚ ʦʪʣʦʞʝʥʠʷʭ ʩʚʠʪʳ 

ʅ. ʉ. ɺʦʨʦʥʝʮ ʫʩʪʘʥʦʚʣʝʥʘ ʬʘʫʥʘ ʧʝʣʝʮʠʧʦʜ Corbicella sp. indet., Macrodon(?) 
sp. indet., Taneredia sp. indet. ʅʘ ʛʣʫʙʠʥʝ 1978 ʤ, ʧʦ ʜʘʥʥʳʤ ɺ. ʊ. ɹʘʣʘʭʤʘʪʦ-
ʚʦʡ, ʩʦʙʨʘʥ ʢʦʤʧʣʝʢʩ ʬʦʨʘʤʠʥʠʬʝʨ Margonulina matulina Orb., Trochammina 
sp., Haplophragmoides cf. volgensis Mjatl., Miliolidae, Dissorbis sp. ɺ ʚʝʨʭʥʝʡ 
ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʚʳʜʝʣʝʥʘ ʧʳʣʴʮʘ Ginkgo, Podocarpaceae, Podocarpus, Pinaceae, 
Picea, Pinus, Haplixylon, Cedrus ʠ ʜʨ., ʦʙʥʘʨʫʞʝʥʳ ʝʜʠʥʠʯʥʳʝ ʩʧʦʨʳ Selagi-
nella, Leiotriletes, Osmundaceae [88]. 
ɺʦʟʨʘʩʪ ʩʚʠʪʳ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʦʙʲʝʤʝ ʯʘʩʪʝʡ ʙʝʨʨʠʘʩʩʢʦʛʦ ʠ ʚʘʣʘʥʞʠʥ-

ʩʢʦʛʦ ʷʨʫʩʦʚ ʥʠʞʥʝʛʦ ʤʝʣʘ ʧʦ ʧʦʣʦʞʝʥʠʶ ʚ ʨʘʟʨʝʟʝ ʠ ʘʥʘʣʦʛʠʠ ʩ ʨʘʡʦʥʘʤʠ, 
ʛʜʝ ʦʥʘ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʚʘʣʘʥʞʠʥʩʢʠʤ ʢʦʤʧʣʝʢʩʦʤ ʬʦʨʘʤʠʥʠʬʝʨ ʩ 
Globulina lacrima (ʊʝʙʠʩʩʢʠʝ ʩʢʚʘʞʠʥʳ ʥʘ ʩʤʝʞʥʦʡ ʪʝʨʨʠʪʦʨʠʠ). 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ï ʥʝ ʙʦʣʝʝ 300 ʤ. 
ʊʘʨʩʢʘʷ ʩʚʠʪʘ (K1tr) (ʦʜʥʦʠʤʝʥʥʳʡ ʛʦʨʠʟʦʥʪ) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʈʷʚ-

ʢʠʥʦ-ɺʘʩʶʛʘʥʩʢʦʤ ʨʘʡʦʥʝ, ʚʩʢʨʳʪʘ ʩʢʚʘʞʠʥʘʤʠ ʛʣʫʙʦʢʦʛʦ ʙʫʨʝʥʠʷ ï ʀʧʘ-
ʪʦʚʩʢʠʤʠ 133 ʠ 126, ɼʦʚʦʣʝʥʩʢʦʡ, ʖʞʥʦ-ʏʫʣʳʤʩʢʦʡ, ɻʦʨʙʫʥʦʚʩʢʦʡ ʠ ɹʘʨʘ-
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ʙʠʥʩʢʦʡ ʚ ʠʥʪʝʨʚʘʣʘʭ ʦʪ 1093 ʤ (ɼʦʚʦʣʝʥʩʢʘʷ ʩʢʚʘʞʠʥʘ) ʜʦ 1929 ʤ (ɹʘʨʘʙʠʥ-
ʩʢʘʷ ʩʢʚʘʞʠʥʘ). ʆʪʣʦʞʝʥʠʷ ʥʘ ʦʙʨʘʤʣʝʥʠʠ ʀʧʘʪʦʚʩʢʦʛʦ ʚʳʩʪʫʧʘ ʥʝʩʦʛʣʘʩʥʦ 
ʧʝʨʝʢʨʳʚʘʶʪ ʧʘʣʝʦʟʦʡʩʢʠʝ ʢʦʤʧʣʝʢʩʳ, ʥʘ ʦʩʪʘʣʴʥʦʡ ʧʣʦʱʘʜʠ ʩ ʯʘʩʪʠʯʥʳʤ 
ʨʘʟʤʳʚʦʤ ʠʣʠ ʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʶʪ ʥʘ ʢʫʣʦʤʟʠʥʩʢʦʡ ʩʚʠʪʝ K1. ʇʝʨʝʢʨʳʚʘʶʪʩʷ 
ʩʦʛʣʘʩʥʦ, ʤʝʩʪʘʤʠ ʩ ʯʘʩʪʠʯʥʳʤ ʨʘʟʤʳʚʦʤ, ʢʠʷʣʠʥʩʢʦʡ ʩʚʠʪʦʡ K1. 
ʉʚʠʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʝʛʨʝʩʩʠʚʥʳʝ ʩʣʦʠ ʚʝʨʭʥʝʶʨʩʢʦ-ʥʠʞʥʝʤʝʣʦʚʦʡ 

ʩʝʨʠʠ ʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʜʩʪʠʣʘʶʱʝʡ ʢʫʣʦʤʟʠʥʩʢʦʡ 
ʪʦʣʱʝʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʧʝʩʯʘʥʳʭ ʧʦʨʦʜ, ʧʨʝʦʙʣʘʜʘʶʱʠʭ 
ʥʘʜ ʛʣʠʥʠʩʪʳʤʠ ʦʩʘʜʢʘʤʠ. ʉʣʦʞʝʥʘ ʩʝʨʳʤʠ ʠ ʩʚʝʪʣʦ-ʩʝʨʳʤʠ ʥʝʩʣʦʠʩʪʳʤʠ 
ʧʝʩʯʘʥʠʢʘʤʠ, ʯʘʩʪʦ ʠʟʚʝʩʪʢʦʚʠʩʪʳʤʠ, ʭʦʨʦʰʦ ʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʤʠ ʤʝʣʢʦ-
ʟʝʨʥʠʩʪʳʤʠ ʧʦʣʠʤʠʢʪʦʚʳʤʠ, ʩ ʧʦʜʯʠʥʝʥʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʩʝʨʳʭ ʠ ʩʚʝʪʣʦ-
ʩʝʨʳʭ ʩʣʶʜʠʩʪʳʭ ʥʝʩʣʦʠʩʪʳʭ, ʯʘʩʪʦ ʛʣʠʥʠʩʪʳʭ ʘʣʝʚʨʦʣʠʪʦʚ. ɺ ʨʘʟʨʝʟʝ ɹʘʨʘ-
ʙʠʥʩʢʦʡ ʩʢʚʘʞʠʥʳ ʚʳʜʝʣʷʶʪʩʷ ʧʨʦʩʣʦʠ ʘʣʝʚʨʠʪʠʩʪʳʭ ʛʣʠʥ ʠ ʘʨʛʠʣʣʠʪʦʚ, 
ʨʝʞʝ ʤʝʨʛʝʣʝʡ ʠ ʛʣʠʥʠʩʪʳʭ ʠʟʚʝʩʪʥʷʢʦʚ. 
ʂʣʘʩʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʚ ʧʝʩʯʘʥʠʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥ ʢʚʘʨʮʝʤ ʠ ʧʦʣʝʚʳʤ 

ʰʧʘʪʦʤ, ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʩʠʣʴʥʦ ʤʝʥʷʝʪʩʷ, ʚ ʤʝʥʴʰʝʤ ʢʦʣʠʯʝ-
ʩʪʚʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʙʣʦʤʢʠ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ ʠ ʩʣʶʜʘ. ɺ ʩʦʩʪʘʚʝ ʪʷ-
ʞʝʣʦʡ ʬʨʘʢʮʠʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʤʘʛʥʝʪʠʪ ʩ ʠʣʴʤʝʥʠʪʦʤ, ʛʨʘʥʘʪʳ, ʧʠʨʠʪ. 
ʀʟ ʪʘʨʩʢʦʡ ʩʚʠʪʳ ʚ ʨʘʟʨʝʟʝ ɹʘʨʘʙʠʥʩʢʦʡ ʩʢʚʘʞʠʥʳ ɺ. ʀ. ɹʦʙʳʣʝʚʩʢʠʤ 

ʦʧʨʝʜʝʣʝʥʳ ʧʝʣʝʮʠʧʦʜʳ Entolium sp. indet., Tellina sp., Corbula sp., Cyprimeria 
sp. indet. ʠ ʩʨʝʜʥʝʚʘʣʘʥʞʠʥʩʢʘʷ Aucella. ɺ ʦʪʣʦʞʝʥʠʷʭ, ʚʩʢʨʳʪʳʭ ʩʢʚʘʞʠʥʘ-
ʤʠ 133 ʠ 126 ʀʧʘʪʦʚʩʢʦʡ ʧʣʦʱʘʜʠ, ʊ. ɸ. ʂʘʟʴʤʠʥʦʡ ʠ ʌ. ʈ. ʂʦʨʥʝʚʦʡ ʫʩʪʘ-
ʥʦʚʣʝʥʳ ʦʩʪʨʘʢʦʜʳ Palaeocytheridea cf. glabra (Mand.), Palaeocytheridea sp., 
ʧʦ ʢʦʪʦʨʳʤ ʚʦʟʨʘʩʪ ʦʩʘʜʢʦʚ (çʮʠʨʝʥʦʚʳʡè ʛʦʨʠʟʦʥʪ) ʫʩʣʦʚʥʦ ʧʨʠʥʷʪ ʛʦʪʝ-
ʨʠʚʩʢʠʤ [89]. 
ʇʦ ʧʦʣʦʞʝʥʠʶ ʚ ʨʘʟʨʝʟʝ ʠ ʩ ʫʯʝʪʦʤ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʦʧʨʝʜʝʣʝʥʠʡ ʦʪ-

ʣʦʞʝʥʠʷ ʪʘʨʩʢʦʡ ʩʚʠʪʳ ʜʘʪʠʨʫʶʪʩʷ ʯʘʩʪʴʶ ʚʘʣʘʥʞʠʥʩʢʦʛʦ ʷʨʫʩʘ ʥʠʞʥʝʛʦ 
ʤʝʣʘ. 
ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ï ʜʦ 108 ʤ. 
ʂʠʷʣʠʥʩʢʘʷ ʩʚʠʪʘ (K1kj) ʨʘʟʚʠʪʘ ʚ ʈʷʚʢʠʥʦ-ɺʘʩʶʛʘʥʩʢʦʤ ʬʘʮʠʘʣʴ-

ʥʦʤ ʨʘʡʦʥʝ ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʀʧʘʪʦʚʩʢʦʛʦ ʚʳʩʪʫʧʘ ʠ ʶʞʥʳʭ ʨʘʡʦʥʦʚ ʤʝʞʜʫ 
ʂʘʨʘʩʫʢʦʤ ʠ ʂʫʣʫʥʜʠʥʩʢʠʤ ʦʟʝʨʦʤ, ʠʟʫʯʝʥʘ ʪʝʤʠ ʞʝ ʩʢʚʘʞʠʥʘʤʠ ʛʣʫʙʦʢʦʛʦ 
ʙʫʨʝʥʠʷ, ʢʦʪʦʨʳʝ ʚʩʢʨʳʣʠ ʨʘʟʨʝʟʳ ʪʘʨʩʢʦʡ ʩʚʠʪʳ, ʘ ʪʘʢʞʝ ʩʢʚ. 128 ʚ 2,5 ʢʤ 
ʩʝʚʝʨʦ-ʟʘʧʘʜʥʝʝ ʩ. ɼʦʚʦʣʴʥʦʝ. 
ʂʨʦʚʣʷ ʩʚʠʪʳ ʚʩʪʨʝʯʝʥʘ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 785 ʤ (ɼʦʚʦʣʝʥʩʢʘʷ ʩʢʚʘʞʠʥʘ) ʜʦ 

1325 ʤ (ɹʘʨʘʙʠʥʩʢʘʷ ʩʢʚʘʞʠʥʘ), ʧʦʜʦʰʚʘ ï ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 1020 ʤ (ʩʢʚʘʞʠʥʘ 
67) ʜʦ 1841 ʤ (ɹʘʨʘʙʠʥʩʢʘʷ ʩʢʚʘʞʠʥʘ). ʅʘʠʙʦʣʴʰʝʝ ʧʦʛʨʫʞʝʥʠʝ ʢʨʦʚʣʠ ʠ 
ʤʘʢʩʠʤʘʣʴʥʳʝ ʤʦʱʥʦʩʪʠ (ʜʦ 530 ʤ) ʩʚʠʪʳ ʦʪʤʝʯʘʶʪʩʷ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʪʝʨ-
ʨʠʪʦʨʠʠ ʚ ɹʘʨʘʙʠʥʩʢʦʡ (ʤʦʱʥʦʩʪʴ 516 ʤ) ʠ ɻʦʨʙʫʥʦʚʩʢʦʡ (478 ʤ) ʩʢʚʘʞʠʥʘʭ. 
ʄʠʥʠʤʘʣʴʥʳʝ ʤʦʱʥʦʩʪʠ ʬʠʢʩʠʨʫʶʪʩʷ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʬʘʮʠʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʚ 
ʖʞʥʦ-ʏʫʣʳʤʩʢʦʡ ʩʢʚʘʞʠʥʝ (145 ʤ). ʅʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʨʘʡʦʥʘ ʩʚʠʪʘ ʧʦʜʩʝ-
ʯʝʥʘ ʩʢʚʘʞʠʥʘʤʠ 34 ɼʫʧʣʝʥʩʢʘʷ (ʠʥʪʝʨʚʘʣ 307ï502 ʤ), 57 ʫ ʩ. ʄʘʣʦʥʠʢʦʣʴ-
ʩʢʦʝ (270ï381 ʤ), 61 ʫ ʩ. ɸʣʝʢʩʝʝʚʢʘ (308ï519 ʤ) ʠ ʜʨ. 
ʆʪʣʦʞʝʥʠʷ ʩʦʛʣʘʩʥʦ ʠʣʠ ʩ ʯʘʩʪʠʯʥʳʤ ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʶʪ ʥʘ ʪʘʨʩʢʦʡ ʩʚʠ-

ʪʝ K1, ʘ ʚʙʣʠʟʠ ʀʧʘʪʦʚʩʢʦʛʦ ʚʳʩʪʫʧʘ ʠ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʧʣʦʱʘʜʠ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʠʷ ï ʥʝʩʦʛʣʘʩʥʦ ʥʘ ʧʦʨʦʜʘʭ ʧʘʣʝʦʟʦʷ; ʧʝʨʝʢʨʳʪʳ ʦʥʠ ʩʦʛʣʘʩʥʦ, ʠʥʦʛʜʘ ʩ 
ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʟʤʳʚʦʤ, ʧʦʢʫʨʩʢʦʡ ʩʚʠʪʦʡ K1ï2. 
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ʂʠʷʣʠʥʩʢʘʷ ʩʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ, ʣʘʛʫʥʥʦ-ʜʝʣʴʪʦʚʳʤʠ 
ʠ ʯʘʩʪʠʯʥʦ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʤʠ ʬʘʮʠʷʤʠ, ʩʣʦʞʝʥʘ ʧʝʩʪʨʦʮʚʝʪʥʳʤʠ ʢʨʘʩʥʦ-
ʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʤʠ, ʟʝʣʝʥʦʚʘʪʦ-ʛʦʣʫʙʦʚʘʪʳʤʠ, ʥʝʨʝʜʢʦ ʧʷʪʥʠʩʪʦ ʦʢʨʘʰʝʥʥʳ-
ʤʠ ʞʠʨʥʳʤʠ ʛʣʠʥʘʤʠ, ʯʘʩʪʦ ʘʨʛʠʣʣʠʪʦʧʦʜʦʙʥʳʤʠ, ʠʥʦʛʜʘ ʘʣʝʚʨʠʪʠʩʪʳʤʠ, 
ʠʟʚʝʩʪʢʦʚʠʩʪʳʤʠ, ʩ ʧʨʦʩʣʦʷʤʠ ʩʚʝʪʣʦ-ʩʝʨʳʭ ʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ ʛʣʠʥʠʩʪʳʭ 
ʘʣʝʚʨʦʣʠʪʦʚ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʤʝʨʛʝʣʝʡ ʠ ʠʟʚʝʩʪʥʷʢʦʚ, ʩ ʟʝʨʢʘ-
ʣʘʤʠ ʩʢʦʣʴʞʝʥʠʷ ʠ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʟʚʝʩʪʢʦʚʳʭ ʞʝʣʚʘʢʦʚ. 
ʅʠʞʥʷʷ ʯʘʩʪʴ ʪʦʣʱʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʚ ʀʧʘʪʦʚʩʢʠʭ ʩʢʚʘʞʠʥʘʭ 126 ʠ 133 

(ʛʣʫʙʠʥʳ 1237 ʠ 1162 ʤ) ʢʦʤʧʣʝʢʩʦʤ ʦʩʪʨʘʢʦʜ ʩ Darwinulla barabinskensis 
Mand., Timiriasevia opindabilis Mand., Cypridea consulta Mand., ʠ ʜʨ. (ʦʧʨʝʜʝ-
ʣʝʥʠʷ ʊ. ɸ. ʂʘʟʴʤʠʥʦʡ), ʪʠʧʠʯʥʳʤ ʜʣʷ ʛʦʪʝʨʠʚ-ʙʘʨʨʝʤʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ [88], 
ʚ ɹʘʨʘʙʠʥʩʢʦʡ ʩʢʚʘʞʠʥʝ (1-ʨ) ï ʦʩʪʘʪʢʘʤʠ ʛʘʩʪʨʦʧʦʜ ʠ ʧʝʣʝʮʠʧʦʜ ʧʣʦʭʦʡ ʩʦ-
ʭʨʘʥʥʦʩʪʠ: Cyrena cf. angulata Dunk., Pleurotomaria sp. indet ʠ ʜʨ.). ɺ ʚʝʨʭʥʝʡ 
ʯʘʩʪʠ ʩʚʠʪʳ ʚ ɹʘʨʘʙʠʥʩʢʦʡ ʩʢʚʘʞʠʥʝ ʫʩʪʘʥʦʚʣʝʥʳ ʦʩʪʘʪʢʠ ʭʘʨʦʚʳʭ ʚʦʜʦʨʦʩ-
ʣʝʡ, ʩʧʦʨʳ Aneimia, Leiotriletes, Linksaya, Mohria. 
ɺʦʟʨʘʩʪ ʩʚʠʪʳ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʦʙʲʝʤʝ ʯʘʩʪʠ ʚʘʣʘʥʞʠʥʩʢʦʛʦ, ʛʦʪʝʨʠ-

ʚʩʢʦʛʦ, ʙʘʨʨʝʤʩʢʦʛʦ ʷʨʫʩʦʚ ʠ ʥʠʞʥʝʘʧʪʩʢʦʛʦ ʧʦʜʲʷʨʫʩʘ ʥʠʞʥʝʛʦ ʤʝʣʘ. 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ï ʜʦ 530 ʤ. 

ʅʀɾʅʀʁïɺɽʈʍʅʀʁ ʆʊɼɽʃʓ 

ʇʦʢʫʨʩʢʘʷ ʩʚʠʪʘ (K1ï2pk) (ʦʜʥʦʠʤʝʥʥʳʡ ʥʘʜʛʦʨʠʟʦʥʪ, ʚʠʢʫʣʦʚʩʢʠʡ, 
ʭʘʥʪʳ-ʤʘʥʩʠʡʩʢʠʡ ʠ ʫʚʘʪʩʢʠʡ ʛʦʨʠʟʦʥʪʳ) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʆʤʩʢʦ-ʋʨʝʥʛʦʡ-
ʩʢʦʤ ʣʠʪʦʬʘʮʠʘʣʴʥʦʤ ʨʘʡʦʥʝ (ʆʤʩʢʦ-ʃʘʨʴʷʢʩʢʠʡ ʧʦʜʨʘʡʦʥ), ʢ ʝʛʦ ʶʛʦ-ʚʦʩ-
ʪʦʯʥʦʡ ʛʨʘʥʠʮʝ ʬʘʮʠʘʣʴʥʦ ʟʘʤʝʱʘʝʪʩʷ ʣʝʥʴʢʦʚʩʢʦʡ ʩʚʠʪʦʡ, ʚʩʢʨʳʪʘ ʤʥʦʛʦ-
ʯʠʩʣʝʥʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ: ʀʧʘʪʦʚʩʢʠʤʠ 133, 137, 143, ʩʲʝʤʦʯʥʳʤʠ ʩʢʚʘʞʠ-
ʥʘʤʠ 69, 65, 98 ʠ ʜʨ. ʥʘ ɿʘʧʘʜʥʦʡ ɹʘʨʘʙʝ, ʨʘʟʚʝʜʦʯʥʳʤʠ ɻʦʨʙʫʥʦʚʩʢʦʡ, ɹʘʨʘ-
ʙʠʥʩʢʦʡ, ɼʦʚʦʣʝʥʩʢʦʡ, ʖʞʥʦ-ʏʫʣʳʤʩʢʦʡ, 7, 25, 33 ʚ ɺʦʩʪʦʯʥʦʡ ɹʘʨʘʙʝ, ʩʢʚ. 
207 ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʜʨ. 
ʉʚʠʪʘ ʚʙʣʠʟʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʳ ʧʣʦʱʘʜʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩ ʥʝʩʦ-

ʛʣʘʩʠʝʤ ʧʝʨʝʢʨʳʚʘʝʪ ʧʘʣʝʦʟʦʡʩʢʠʡ ʬʫʥʜʘʤʝʥʪ, ʥʘ ʦʩʪʘʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʦ-
ʛʣʘʩʥʦ ʠʣʠ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʝʪ ʥʘ ʢʠʷʣʠʥʩʢʦʡ ʪʦʣʱʝ K1, ʩ 
ʨʘʟʤʳʚʦʤ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʤʦʨʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʢʫʟʥʝʮʦʚʩʢʦʡ ʩʚʠʪʳ K2, 
ʥʝʨʘʩʯʣʝʥʝʥʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʚʝʨʭʥʝʛʦ ʤʝʣʘ ʠʣʠ ʣʶʣʠʥʚʦʨʩʢʦʡ ʩʚʠʪʦʡ 
} 1ï2. 
ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ (600 ʤ) ʥʘ ʩʝʚʝʨʦ-

ʟʘʧʘʜʝ ʪʝʨʨʠʪʦʨʠʠ, ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʜʦ 507ï571 ʤ 
ʚ ɻʦʨʙʫʥʦʚʩʢʦʡ ʠ ɹʘʨʘʙʠʥʩʢʦʡ, ʜʦ 200 ʤ ʚ ɼʦʚʦʣʝʥʩʢʠʭ ʩʢʚʘʞʠʥʘʭ. ʅʘ ʩʝʚʝ-
ʨʦ-ʚʦʩʪʦʢʝ, ʚ ʂʦʣʳʚʘʥʩʢʦʤ ʨʘʡʦʥʝ ʤʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 66 ʤ 
(ʩʢʚ. 6 ʚ 10 ʢʤ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʦʪ ʩ. ʉʪʘʰʢʦʚʦ). 
ʇʦʢʫʨʩʢʘʷ ʩʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʩʝʨʦʮʚʝʪʥʳʤʠ ʦʪʣʦʞʝ-

ʥʠʷʤʠ ʛʫʤʠʜʥʦʡ ʪʝʨʨʠʛʝʥʥʦʡ ʬʦʨʤʘʮʠʠ, ʦʙʦʩʦʙʣʝʥʥʦʡ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʠʤʝʥ-
ʥʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʥʘʜʛʦʨʠʟʦʥʪʘ, ʢ ʢʨʦʚʣʝ ʢʦʪʦʨʦʛʦ ʧʨʠʫʨʦʯʝʥ ʩʝʡʩʤʦʛʦʨʠ-
ʟʦʥʪ ɻ. ʉʣʦʞʝʥʘ ʩʚʠʪʘ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʠ ʯʘʩʪʳʤ ʯʝʨʝʜʦʚʘʥʠʝʤ ʤʝʣʢʦʟʝʨʥʠ-
ʩʪʳʭ, ʨʝʞʝ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʭ ʧʦʣʠʤʠʢʪʦʚʳʭ ʧʝʩʢʦʚ, ʧʝʩʯʘʥʠʢʦʚ, ʘʣʝʚʨʦʣʠʪʦʚ, 
ʘʨʛʠʣʣʠʪʦʚ ʠ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʳʭ ʛʣʠʥ, ʩʦʜʝʨʞʘʱʠʭ ʦʙʠʣʴʥʳʝ ʚʢʣʶʯʝʥʠʷ 
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ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʚ ʚʠʜʝ ʦʪʧʝʯʘʪʢʦʚ, ʜʝʪʨʠʪʘ ʠ ʤʝʣʢʠʭ ʟʝʨʝʥ ʷʥʪʘʨʷ ʚ 
ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ. ʆʪʤʝʯʘʶʪʩʷ ʪʦʥʢʠʝ ʨʝʜʢʠʝ ʧʨʦʩʣʦʠ ʙʫʨʦʛʦ ʫʛʣʷ, ʢʨʫʧ-
ʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʧʠʨʠʪʘ, ʞʝʣʚʘʢʦʚ ʠ ʣʠʥʟ ʩʠʜʝʨʠʪʘ. ʇʦʨʦʜʳ ʠʤʝʶʪ ʩʝʨʫʶ, 
ʟʝʣʝʥʦʚʘʪʫʶ ʠ ʙʫʨʦʚʘʪʫʶ ʦʢʨʘʩʢʫ, ʚ ʨʘʟʨʝʟʘʭ ʥʘ ʀʧʘʪʦʚʩʢʦʡ ʧʣʦʱʘʜʠ ʚ ʷʥʪʘ-
ʨʦʥʦʩʥʦʡ ʪʦʣʱʝ ʥʘʙʣʶʜʘʪʁʩʷ ʧʝʩʪʨʦʦʢʨʘʰʝʥʥʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ. 
ʇʝʩʯʘʥʠʢʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʩʣʦʠʩʪʳʝ, ʠʥʦʛʜʘ ʢʦʩʦʩʣʦʠʩʪʳʝ, ʩ ʤʝʣʢʦʡ ʫʛ-

ʣʠʩʪʦʡ ʢʨʦʰʢʦʡ ʠʣʠ ʦʙʣʦʤʢʘʤʠ ʦʙʫʛʣʝʥʥʦʡ ʜʨʝʚʝʩʠʥʳ, ʧʦʣʝʚʦʰʧʘʪʦʚʦ-ʢʚʘʨ-
ʮʝʚʳʝ ʠ ʧʦʣʠʤʠʢʪʦʚʳʝ, ʠʥʦʛʜʘ ʩʣʶʜʠʩʪʳʝ. ɿʝʨʥʘ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ ʯʘʩʪʦ ʢʘʦ-
ʣʠʥʠʟʠʨʦʚʘʥʳ. ʎʝʤʝʥʪ ʛʣʠʥʠʩʪʦ-ʭʣʦʨʠʪʦʚʳʡ ʠ ʛʣʠʥʠʩʪʳʡ. ɻʣʠʥʳ ʟʝʣʝʥʦʚʘ-
ʪʦ-ʩʝʨʳʝ ʠ ʪʝʤʥʦ-ʩʝʨʳʝ ʛʠʜʨʦʩʣʶʜʠʩʪʳʝ, ʠʥʦʛʜʘ ʩ ʙʝʡʜʝʣʣʠʪʦʤ ʠ ʭʣʦʨʠʪʦʤ, 
ʯʘʩʪʦ ʪʦʥʢʦʩʣʦʠʩʪʳʝ, ʩ ʚʢʣʶʯʝʥʠʝʤ ʧʠʨʠʪʘ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ, ʚ ʚʝʨ-
ʭʘʭ ʨʘʟʨʝʟʘ ï ʩ ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʡʢʘʤʠ ʪʝʤʥʦ-ʩʝʨʳʭ ʠ ʫʛʣʠʩʪʳʭ ʘʨʛʠʣʣʠʪʦʚ ʠ 
ʙʫʨʳʭ ʫʛʣʝʡ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʦʙʨʘʟʦʚʘʥʠʡ ʢʠʷʣʠʥʩʢʦʡ ʩʚʠʪʳ, ʦʪʣʦʞʝʥʠʷ ʧʦʢʫʨ-
ʩʢʦʡ ï ʥʝʢʘʨʙʦʥʘʪʥʳʝ. 
ʀʟ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʧʦʢʫʨʩʢʦʡ ʩʚʠʪʳ ʚ ɹʘʨʘʙʠʥʩʢʦʡ ʩʢʚʘʞʠʥʝ (ʠʥ-

ʪʝʨʚʘʣ 1227ï1317 ʤ) ɺ. ɺ. ɿʘʫʝʨ ʠ ʄ. ɸ. ʉʝʜʦʚʦʡ ʚʳʜʝʣʝʥ ʩʧʦʨʦʚʦ-ʧʳʣʮɹʝ-
ʚʦʡ ʢʦʤʧʣʝʢʩ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʳʣʴʮʳ ʛʦʣʦʩʝʤʝʥʥʳʭ ʩʝʤʝʡʩʪʚʘ Pinaceae ʠ 
ʩʧʦʨ ʩʝʤʝʡʩʪʚʘ Polypodiaceae ʠ Schizaeaceae, ʫʩʣʦʚʥʦ ʦʪʥʝʩʝʥʥʳʡ ʢ ʘʧʪʩʢʦʤʫ 
ʷʨʫʩʫ. ɸ ʠʟ ʠʥʪʝʨʚʘʣʘ 1052ï1227 ʤ ʦʙʥʘʨʫʞʝʥ ʦʙʝʜʥʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʩ ʧʝʨʝ-
ʤʝʥʥʳʤ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʧʦʨ ʠʣʠ ʧʳʣʴʮʳ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʘʣʴʙʩʢʦʛʦ ʷʨʫ-
ʩʘ. ɺ ʝʛʦ ʩʦʩʪʘʚʝ ʚʳʜʝʣʝʥʘ ʧʳʣʴʮʘ Pinaceae, Picea, Cedrus, Pinus, Taxo-
diaceae, Salix ʠ ʜʨ., ʩʧʦʨʳ Polypodiaceae, Mohria, Ltiotriletes, Cyatheaceae, 
Gleichenia ʠ ʜʨ. 
ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʧʦʢʫʨʩʢʦʡ ʩʚʠʪʳ ʀʧʘʪʦʚʩʢʦʡ ʩʢʚʘʞʠʥʳ 72 ʚʳʜʝ-

ʣʝʥ ʉʇʂ, ʚ ʢʦʪʦʨʦʤ ʧʨʝʦʙʣʘʜʘʶʪ ʩʧʦʨʳ ʧʘʧʦʨʦʪʥʠʢʘ Gleichenia, Schizaea-
ceae, Lygodium, Anemia, Mohria, Leiotriletes, ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʳʣʴʮʘ ʭʚʦʡʥʳʭ 
ʨʘʩʪʝʥʠʡ ʩʝʤʝʡʩʪʚʘ Pinaceae ʩ ʨʦʜʘʤʠ Pinus ʠ Cedrus. ʉʇʂ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 
ʚʝʨʭʥʝʤʝʣʦʚʦʡ ʫʨʦʚʝʥʴ ʠ ʫʩʣʦʚʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʥʦʤʘʥʫ [88]. 
ɺʦʟʨʘʩʪ ʩʚʠʪʳ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʦʙʲʝʤʝ ʩʨʝʜʥʝ-ʧʦʟʜʥʝʘʧʪʩʢʦʛʦ ʧʦʜʲʷʨʫʩʘ, 

ʘʣʴʙʩʢʦʛʦ ʠ ʩʝʥʦʤʘʥʩʢʦʛʦ ʷʨʫʩʦʚ ʨʘʥʥʝʛʦïʩʨʝʜʥʝʛʦ ʤʝʣʘ [146]. 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʜʦʩʪʠʛʘʝʪ 600 ʤ. 
ʃʝʥʴʢʦʚʩʢʘʷ ʩʚʠʪʘ (K1ï2ln) (ʚʠʢʫʣʦʚʩʢʠʡ, ʭʘʥʪʳ-ʤʘʥʩʠʡʩʢʠʡ ʠ 

ʫʚʘʪʩʢʠʡ ʛʦʨʠʟʦʥʪʳ) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʆʤʩʢʦ-ʋʨʝʥʛʦʡʩʢʦʤ (ʆʤʩʢʦ-ʃʘʨʴʷʢ-
ʩʢʦʤ ʧʦʜʨʘʡʦʥʝ) ʠ ʂʠʷʣʠʥʦ-ʂʫʣʫʥʜʠʥʩʢʦʤ ʬʘʮʠʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ï ʚ ʂʫʣʫʥ-
ʜʠʥʩʢʦʡ ʚʧʘʜʠʥʝ ʠ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʚʩʢʨʳʪʘ ʤʥʦʛʦ-
ʯʠʩʣʝʥʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ ʢʘʨʪʠʨʦʚʦʯʥʦʛʦ ʙʫʨʝʥʠʷ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ɺʦʩʪʦʯʥʦʡ 
ɹʘʨʘʙʳ (ʩʢʚʘʞʠʥʳ 103, 131, 144 ʠ ʜʨ.) ʠ ʥʘ ʂʫʯʫʢʩʢʦʡ ʧʣʦʱʘʜʠ (ʩʢʚʘʞʠʥʳ 
283, 285, 288 ʠ ʜʨ.). 
ʉʪʨʘʪʦʪʠʧ ʩʚʠʪʳ ʧʝʨʚʠʯʥʦ ʦʧʠʩʘʥ ʚ ʂʫʣʫʥʜʠʥʩʢʦʤ ʨʘʡʦʥʝ ʧʦ ʩʢʚ. 278 

(ʩʪʘʥʮʠʷ ʃʝʥʴʢʠ), ʧʦʟʞʝ ʚ ʩʢʚ. 265 (ʩ. ʉʠʪʥʠʢʦʚʦ) ʚ ʠʥʪʝʨʚʘʣʝ 565ï576,5 ʤ, 
ʛʜʝ ʦʥʘ ʟʘʣʝʛʘʝʪ ʥʘ ʧʦʨʦʜʘʭ ʧʘʣʝʦʟʦʷ ʠ ʩ ʨʘʟʤʳʚʦʤ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʥʠʞʥʝʡ 
ʧʦʜʩʚʠʪʦʡ ʩʳʤʩʢʦʡ ʩʚʠʪʳ K2. 
ʃʝʥʴʢʦʚʩʢʘʷ ʩʚʠʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʩʪʨʦʮʚʝʪʥʳʡ ʬʘʮʠʘʣʴʥʳʡ ʘʥʘʣʦʛ 

ʧʦʢʫʨʩʢʦʡ ʪʦʣʱʠ, ʩʣʦʞʝʥʘ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʯʝʨʝʜʦʚʘʥʠʝʤ ʛʣʠʥ, ʘʣʝʚʨʠʪʦʚ ʠ 
ʛʣʠʥʠʩʪʳʭ ʧʝʩʢʦʚ. ɼʣʷ ʦʪʣʦʞʝʥʠʡ ʭʘʨʘʢʪʝʨʥʳ ʙʝʣʳʝ ʠ ʷʨʢʦ ʦʢʨʘʰʝʥʥʳʝ, 
ʧʝʩʪʨʦʮʚʝʪʥʳʝ ʢʘʦʣʠʥʦʚʳʝ, ʞʠʨʥʳʝ, ʧʣʘʩʪʠʯʥʳʝ ʛʣʠʥʳ, ʯʝʨʝʜʫʶʱʠʝʩʷ ʩ ʩʝ-
ʨʳʤʠ ʘʣʝʚʨʠʪʠʩʪʳʤʠ ʛʣʠʥʘʤʠ, ʘʣʝʚʨʠʪʘʤʠ ʠ ʛʣʠʥʠʩʪʳʤʠ ʛʣʘʫʢʦʥʠʪʦʚʳʤʠ, 
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ʠʥʦʛʜʘ ʢʚʘʨʮʝʚʳʤʠ, ʤʝʣʢʦ- ʠ ʨʘʟʥʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ. ɺ ʛʣʠʥʘʭ ʚʩʪʨʝʯʘ-
ʶʪʩʷ ʤʝʣʢʠʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ, ʦʙʣʦʤʢʠ ʜʨʝʚʝʩʠʥʳ ʠ ʣʠʥʟʦʯʢʠ ʫʛʣʷ. 
ʆʪʣʦʞʝʥʠʷ ʩʦʛʣʘʩʥʦ ʠʣʠ ʩ ʯʘʩʪʠʯʥʳʤ ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʶʪ ʥʘ ʢʠʷʣʠʥʩʢʦʡ 

ʩʚʠʪʝ K1 ʠ ʥʝʩʦʛʣʘʩʥʦ ʥʘ ʧʦʨʦʜʘʭ ʧʘʣʝʦʟʦʷ, ʩ ʨʘʟʤʳʚʦʤ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʢʫʟ-
ʥʝʮʦʚʩʢʦʡ ʩʚʠʪʦʡ K2 ʠ ʥʝʨʘʩʯʣʝʥʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʚʝʨʭʥʝʛʦ ʤʝʣʘ, ʘ ʚ 
ʂʫʣʫʥʜʠʥʩʢʦʡ ʚʧʘʜʠʥʝ ʥʠʞʥʝʡ ʧʦʜʩʚʠʪʦʡ ʩʳʤʩʢʦʡ ʩʚʠʪʳ K2. 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 32ï99 ʤ ʚ ʨʘʡʦʥʝ ʩ. ʂʦʯʢʠ ʅʦʚʦʩʠ-

ʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʜʦ 199 ʤ ʚ ʂʫʯʫʢʩʢʠʭ ʩʢʚʘʞʠʥʘʭ ʦʢʦʣʦ ʦʟʝʨ ʂʫʣʫʥʜʠʥʩʢʦʝ ʠ 
ʂʫʯʫʢʩʢʦʝ. 
ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʡ ʢʦʤʧʣʝʢʩ, ʦʧʠʩʘʥʥʳʡ ʃ. ʀ. ʂʦʥʜʠʥʩʢʦʡ ʠʟ ʦʪʣʦʞʝʥʠʡ 

ʣʝʥʴʢʦʚʩʢʦʡ ʩʚʠʪʳ ʚ ʩʢʚ. 39 (ʩ. ʂʦʯʢʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ), ʭʘʨʘʢʪʝʨʠʟʫ-
ʝʪʩʷ ʟʘʤʝʪʥʳʤ ʢʦʣʝʙʘʥʠʝʤ ʩʦʜʝʨʞʘʥʠʡ ʧʳʣʴʮʳ (25ï75

 
%) ʠ ʩʧʦʨ (23ï72

 
%). 

ʉʨʝʜʠ ʧʳʣʴʮʝʚʦʛʦ ʩʧʝʢʪʨʘ ʧʨʝʦʙʣʘʜʘʝʪ ʧʳʣʴʮʘ ʛʦʣʦʩʝʤʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʩʝ-
ʤʝʡʩʪʚ Pinaceae ʩ subgen, Haploxylon, Pinus subgen, Diploxylon, Picea, ʠʥʦʛʜʘ 
Pinus sect., Strobus Shaw., Cedrus ʠ Taxodiaceae c Seguoia. ɺ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ 
ʢʦʣʠʯʝʩʪʚʘʭ (1,5ï2,5

 
%, ʨʝʞʝ ʜʦ 25

 
%) ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʳʣʴʮʘ ʧʦʢʨʳʪʦʩʝʤʝʥ-

ʥʳʭ ʨʘʩʪʝʥʠʡ. ʉʧʦʨʦʚʳʡ ʩʧʝʢʪʨ ʧʨʝʜʩʪʘʚʣʝʥ ʩʧʦʨʘʤʠ ʧʘʧʦʨʦʪʥʠʢʦʚ 
Gleichenia (13ï34

 
%) ʠ Schizaeceae, ʝʜʠʥʠʯʥʳʤʠ ʩʧʦʨʘʤʠ ʧʣʘʫʥʦʚ Lycopodium 

ʠ ʜʨ. ʃ. ʀ. ʂʦʥʜʠʥʩʢʘʷ ʦʪʥʦʩʠʪ ʵʪʫ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʢ ʥʠʟʘʤ ʣʝʥʴʢʦʚʩʢʦʡ ʩʚʠʪʳ 
ʘʧʪ-ʘʣʴʙʘ. ʉʝʥʦʤʘʥʩʢʠʡ ʚʦʟʨʘʩʪ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʚʠʪʳ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʘʭʦʜ-
ʢʘʤʠ ʬʣʦʨʳ [274]. 
ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʣʝʛʝʥʜʘʤʠ ʆʤʩʢʦ-ʂʫʣʫʥʜʠʥʩʢʦʡ ʩʝʨʠʠ ɻʦʩʛʝʦʣʢʘʨ-

ʪ-r200/2 [272] ʠ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʩʝʨʠʠ ɻʦʩʛʝʦʣʢʘʨʪʳ-1000/3 [195], ʩʪʨʘʪʠ-
ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʚʘʣ ʩʚʠʪʳ ʚʢʣʶʯʘʝʪ ʩʨʝʜʥʝ-ʚʝʨʭʥʝʘʧʪʩʢʠʡ ʧʦʜʲʷʨʫʩ, ʘʣʴ-
ʙʩʢʠʡ, ʩʝʥʦʤʘʥʩʢʠʡ, ʪʫʨʦʥʩʢʠʡ ʠ ʯʘʩʪʴ ʢʦʥʴʷʢʩʢʦʛʦ ʷʨʫʩʦʚ ʥʠʞʥʝʛʦ ʠ ʩʨʝʜ-
ʥʝʛʦ ʤʝʣʘ. 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʜʦʩʪʠʛʘʝʪ 199 ʤ. 

ɺɽʈʍʅʀʁ ʆʊɼɽʃ 

ʂʫʟʥʝʮʦʚʩʢʘʷ ʩʚʠʪʘ (K2kz) (ʦʜʥʦʠʤʝʥʥʳʡ ʛʦʨʠʟʦʥʪ) ʨʘʩʧʨʦʩʪʨʘʥʝ-
ʥʘ ʚ ʆʤʩʢʦ-ʋʨʝʥʛʦʡʩʢʦʤ (ʆʤʩʢʦ-ʃʘʨʴʷʢʩʢʠʡ ʧʦʜʨʘʡʦʥ) ʠ ʂʠʷʣʠʥʦ-ʂʫʣʫʥ-
ʜʠʥʩʢʦʤ ʨʘʡʦʥʘʭ, ʚʩʢʨʳʪʘ ʩʢʚʘʞʠʥʘʤʠ ʛʣʫʙʦʢʦʛʦ ʠ ʢʘʨʪʠʨʦʚʦʯʥʦʛʦ ʙʫʨʝʥʠʷ 
ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ (ɻʦʨʙʫʥʦʚʩʢʘʷ 22, ɹʘʨʘʙʠʥʩʢʘʷ 43, ʖʞʥʦ-ʏʫʣʳʤʩʢʘʷ) ʠ 
ʶʛʦ-ʟʘʧʘʜʝ (ʩʢʚ. 207 ʚ ʩ. ʂʘʨʘʩʫʢ) ʪʝʨʨʠʪʦʨʠʠ ʨʘʟʚʠʪʠʷ, ʥʘ ʀʧʘʪʦʚʩʢʦʡ ʧʣʦ-
ʱʘʜʠ ʠ ʚʦʩʪʦʯʥʝʝ ʧʦʩʣʝʜʥʝʡ (ʩʢʚ. 169). 
ʉʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʝʨʳʤʠ, ʪʝʤʥʦ-ʩʝʨʳʤʠ ʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʤʠ ʧʣʦʪʥʳ-

ʤʠ ʥʝʷʩʥʦʩʣʦʠʩʪʳʤʠ ʘʣʝʚʨʠʪʦʚʳʤʠ ʠ ʘʣʝʚʨʠʪʠʩʪʳʤʠ ʤʦʨʩʢʠʤʠ ʛʣʠʥʘʤʠ ʩ 
ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʦʣʠʪʘ, ʚʢʣʶʯʝʥʠʷʤʠ ʦʢʠʩʣʝʥʥʦʛʦ ʧʠʨʠʪʘ ʠ ʦʩʪʘʪ-
ʢʘʤʠ ʧʠʨʠʪʠʟʠʨʦʚʘʥʥʳʭ ʚʦʜʦʨʦʩʣʝʡ. ʉ ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʝʪ ʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴ-
ʥʳʭ ʦʩʘʜʢʘʭ ʧʦʢʫʨʩʢʦʡ ʩʚʠʪʳ K1ï2, ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʟʤʳʚʦʤ ʧʝʨʝʢʨʳʚʘ-
ʝʪʩʷ ʠʧʘʪʦʚʩʢʦʡ ʩʚʠʪʦʡ K2 ʠ ʥʠʞʥʝʡ ʧʦʜʩʚʠʪʦʡ ʩʳʤʩʢʦʡ ʩʚʠʪʳ K2, ʘ ʚ ʶʛʦ-
ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʘʭ ʩʣʘʚʛʦʨʦʜʩʢʦʡ ʩʚʠʪʦʡ K2 (ʩʢʚ. 97 ʚ ʛ. ʂʘʨʘʩʫʢ). 
ɺ ʠʥʪʝʨʚʘʣʝ 730ï754,5 ʤ ɹʘʨʘʙʠʥʩʢʦʡ ʩʢʚʘʞʠʥʳ ʠʟ ʢʫʟʥʝʮʦʚʩʢʦʡ ʩʚʠʪʳ 

ʚʳʜʝʣʝʥ ʭʘʨʘʢʪʝʨʥʳʡ ʢʦʤʧʣʝʢʩ ʬʦʨʘʤʠʥʠʬʝʨ ʩ Gaudryinopsis filiformis angus-
ta(?) Pseudoclavulina hastata, Neobulimina albertensis, Cibicides westsibiricus ʠ 
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ʉʇʂ, ʚ ʢʦʪʦʨʦʤ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʧʦʨʳ Discsonia arborescens L. Herit, Gleiche-
nia, Lygodium, Mohria ʠ ʜʨ. ʠ ʧʳʣʴʮʘ Pinaceae, Cedrus, Pinus, Taxodiaceae, 
ʫʢʘʟʳʚʘʶʱʠʝ, ʧʦ ʟʘʢʣʶʯʝʥʠʶ ɺ. ɺ. ɿʘʫʝʨ ʠ ʄ. ɸ. ʉʝʜʦʚʦʡ, ʥʘ ʧʦʟʜʥʝʤʝʣʦ-
ʚʦʡ ʚʦʟʨʘʩʪ ʦʩʘʜʢʦʚ [88]. 
ʇʦ ʧʦʣʦʞʝʥʠʶ ʚ ʨʘʟʨʝʟʝ, ʩ ʫʯʝʪʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʣʝʛʝʥʜʦʡ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʩʝʨʠʠ ɻʦʩʛʝʦʣʢʘʨʪʳ-1000/3 ʢʫʟʥʝ-
ʮʦʚʩʢʘʷ ʩʚʠʪʘ ʜʘʪʠʨʫʝʪʩʷ ʚ ʦʙʲʝʤʝ ʪʫʨʦʥʩʢʦʛʦ ʠ ʯʘʩʪʠ ʢʦʥʴʷʢʩʢʦʛʦ ʷʨʫʩʦʚ 
ʚʝʨʭʥʝʛʦ ʤʝʣʘ. 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʥʝ ʧʨʝʚʳʰʘʝʪ 30 ʤ. 
ʅʝʨʘʩʯʣʝʥʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚʝʨʭʥʝʛʦ ʤʝʣʘ (ʂ2) ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʳ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɹʘʨʘʙʠʥʩʢʦ-ʇʠʭʪʦʚʩʢʦʡ ʤʦʥʦʢʣʠʥʘʣʠ ʚ ʂʦʣʧʘ-
ʰʝʚʩʢʦʤ ʠ ʂʫʣʫʥʜʠʥʦ-ʏʫʣʳʤʩʢʦʤ (ʂʫʣʫʥʜʠʥʩʢʠʡ ʧʦʜʨʘʡʦʥ) ʬʘʮʠʘʣʴʥʳʭ 
ʨʘʡʦʥʘʭ, ʚʩʢʨʳʪʳ ʚ ʩʢʚʘʞʠʥʘʭ 66 (ʧʛʪ. ʏʫʣʳʤ), 77 (ʩ. ʇʝʪʨʦʛʨʘʜʢʘ ʂʘʨʛʘʪ-
ʩʢʦʛʦ ʨʘʡʦʥʘ), 70 (ʩ. ʂʘʙʠʥʝʪʥʦʝ ʏʫʣʳʤʩʢʦʛʦ ʨʘʡʦʥʘ), 220 (ʧʛʪ. ʉʫʟʫʥ ʥʘ 
ʧʨʘʚʦʙʝʨʝʞʴʝ ʆʙʠ) ʠ ʜʨ. 
ʆʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʤʠ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʬʘ-

ʮʠʷʤʠ, ʚʢʣʶʯʘʶʱʠʤʠ ʩʝʨʳʝ ʘʣʝʚʨʦʣʠʪʦʚʳʝ ʛʣʠʥʳ ʩʦ ʩʢʦʧʣʝʥʠʷʤʠ ʛʣʘʫʢʦ-
ʥʠʪʘ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʢʚʘʨʮʝʚʳʝ ʧʝʩʢʠ ʠ ʘʣʝʚʨʠʪʳ. ɺʩʪʨʝʯʘʶʪʩʷ ʧʨʦʩʣʦʠ 
ʧʝʩʢʦʚ ʠ ʧʝʩʯʘʥʠʢʦʚ ʩ ʛʣʘʫʢʦʥʠʪʦʤ, ʢʦʥʢʨʝʮʠʷʤʠ ʩʠʜʝʨʠʪʘ ʠ ʬʦʩʬʦʨʠʪʦʚ. 
ɺ ʩʢʚ. 5 (ʨʘʡʦʥ ʜʝʨ. ʂʨʝʱʝʥʢʘ ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʨʘʡʦʥʘ) ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝ-
ʟʘ ʚ ʠʥʪʝʨʚʘʣʝ 316ï328,8 ʤ ʚʩʢʨʳʪ ʞʝʣʝʟʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ 
ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʧʝʩʯʘʥʠʢʦʚ ʦʦʣʠʪʦʚʳʭ ʣʝʧʪʦʭʣʦʨʠʪʦʚʳʭ ʩ ʟʝʣʝʥʦʚʘʪʦ-
ʩʝʨʳʤʠ ʩʣʘʙʦʦʨʫʜʝʥʝʣʳʤʠ ʘʣʝʚʨʦʣʠʪʘʤʠ. 
ʆʩʘʜʢʠ ʥʝʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʶʪ ʥʘ ʢʫʟʥʝʮʦʚʩʢʦʡ K2, ʧʦʢʫʨʩʢʦʡ ʠ ʣʝʥʴʢʦʚʩʢʦʡ 

K1ï2 ʩʚʠʪʘʭ, ʩ ʨʘʟʤʳʚʦʤ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʧʘʣʝʦʮʝʥʦʚʳʤʠ ʠ ʵʦʮʝʥʦʚʳʤʠ ʦʪʣʦ-
ʞʝʥʠʷʤʠ. 
ʉʧʦʨʦ-ʧʳʣʴʮʝʚʳʝ ʢʦʤʧʣʝʢʩʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʝʥʦʤʘʥ-ʪʫʨʦʥʩʢʦʤ ʠʣʠ 

ʢʦʥʴʷʢ-ʩʘʥʪʦʥ-ʢʘʤʧʘʥʩʢʦʤ ʚʦʟʨʘʩʪʝ ʧʦʨʦʜ (ʩʢʚ. 220 ʉʫʟʫʥʩʢʦʛʦ ʨʘʡʦʥʘ, 
ʦʧʨʝʜʝʣʝʥʠʷ ʃ. ʀ. ʂʦʥʜʠʥʩʢʦʡ ʠ ʂ. ɸ. ʄʝʨʢʫʣʦʚʦʡ). 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ï 75 ʤ. 
ʀʧʘʪʦʚʩʢʘʷ ʩʚʠʪʘ (ʂ2ip) (ʠʧʘʪʦʚʩʢʠʡ ʛʦʨʠʟʦʥʪ) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ 

ʆʤʩʢʦ-ʃʘʨʴʷʢʩʢʦʤ ʣʠʪʦʬʘʮʠʘʣʴʥʦʤ ʨʘʡʦʥʝ, ʚʩʢʨʳʪʘ ʩʢʚʘʞʠʥʘʤʠ ʥʘ ʛʣʫʙʠ-
ʥʘʭ 448ï830 ʤ, ʥʘ ʩʝʚʝʨʝ ʨʘʡʦʥʘ ï ʚ ʠʥʪʝʨʚʘʣʝ 608ï668 ʤ (ɻʦʨʙʫʥʦʚʩʢʘʷ 
ʩʢʚ. 22), ʥʘ ʶʛʝ ï 443ï538 ʤ (ʉʣʘʚʛʦʨʦʜʩʢʘʷ ʦʧʦʨʥʘʷ ʩʢʚ. 250). ɺ ʢʘʯʝʩʪʚʝ 
ʩʪʨʘʪʦʪʠʧʠʯʝʩʢʦʛʦ ʧʨʠʥʷʪʳ ʨʘʟʨʝʟʳ, ʚʩʢʨʳʪʳʝ ʩʢʚʘʞʠʥʘʤʠ ʚ ʩ. ʀʧʘʪʦʚʦ ʅʦ-
ʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ: 139 (ʠʥʪʝʨʚʘʣ 519ï598 ʤ), 137 (518ï578 ʤ), 133 (606ï
677 ʤ). 
ʉʚʠʪʘ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦ, ʠʥʦʛʜʘ ʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ ʥʘ ʧʦʨʦʜʘʭ ʢʫʟʥʝʮʦʚʩʢʦʡ 

ʩʚʠʪʳ K2, ʘ ʚ ʤʝʩʪʘʭ ʚʳʩʪʫʧʦʚ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ï ʩ ʨʘʟʤʳʚʦʤ ʥʘ 
ʣʝʥʴʢʦʚʩʢʦʡ ʩʚʠʪʝ K1ï2, ʩ ʧʝʨʝʨʳʚʦʤ, ʫʯʘʩʪʢʘʤʠ ʩʦʛʣʘʩʥʦ ʩʤʝʥʷʶʪʩʷ ʚʚʝʨʭ ʧʦ 
ʨʘʟʨʝʟʫ ʦʩʘʜʢʘʤʠ ʩʣʘʚʛʦʨʦʜʩʢʦʡ ʩʚʠʪʳ K2. 
ʆʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʤʧʣʝʢʩʦʤ ʤʝʣʢʦʚʦʜʥʳʭ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʭ 

ʬʘʮʠʡ, ʚʢʣʶʯʘʶʪ ʩʣʘʙʦʩʮʝʤʝʥʪʠʨʦʚʘʥʥʳʝ ʢʚʘʨʮ-ʛʣʘʫʢʦʥʠʪʦʚʳʝ ʤʝʣʢʦʟʝʨʥʠ-
ʩʪʳʝ ʧʝʩʢʠ, ʟʝʣʝʥʦʚʘʪʦ-, ʩʚʝʪʣʦ-ʩʝʨʳʝ ʠ ʩʝʨʳʝ ʧʦʣʠʤʠʢʪʦʚʳʝ ʧʝʩʯʘʥʠʢʠ ʠ 
ʘʣʝʚʨʦʣʠʪʳ ʩ ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʠʪʦʚ ʠ ʛʣʠʥ. ʎʝʤʝʥʪ ʠʟʚʝʩʪʢʦʚʦ-
ʛʣʠʥʠʩʪʳʡ, ʠʥʦʛʜʘ ʩ ʦʧʘʣʦʤ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʦʚ ʤʝʩʪʘʤʠ ʦʪʤʝʯʘʶʪʩʷ 
ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʧʝʩʢʠ ʠ ʛʣʠʥʳ ʙʝʟ ʛʣʘʫʢʦʥʠʪʘ, ʩʦ ʩʢʦʧʣʝʥʠʷʤʠ ʨʘʩʪʠʪʝʣʴ-
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ʥʦʛʦ ʜʝʪʨʠʪʘ, ʩʣʶʜʳ ʠ ʨʝʜʢʠʤʠ ʩʣʦʡʢʘʤʠ ʙʫʨʳʭ ʫʛʣʝʡ. ɻʣʠʥʳ ʠʥʦʛʜʘ ʦʙʦʛʘ-
ʱʝʥʳ ʢʨʝʤʥʠʩʪʳʤ ʚʝʱʝʩʪʚʦʤ. ɺʩʪʨʝʯʘʶʪʩʷ ʨʘʩʪʠʪʝʣʴʥʳʡ ʜʝʪʨʠʪ, ʦʙʣʦʤʢʠ 
ʟʘʤʝʱʝʥʥʦʡ ʢʘʨʙʦʥʘʪʦʤ ʠʣʠ ʧʠʨʠʪʦʤ ʜʨʝʚʝʩʠʥʳ, ʨʝʜʢʠʝ ʬʦʩʬʦʨʠʪʦʚʳʝ 
ʛʘʣʴʢʠ. 
ʂ ʢʨʦʚʣʝ ʩʚʠʪʳ ʧʨʠʫʨʦʯʝʥ ʩʝʡʩʤʦʛʦʨʠʟʦʥʪ çʉè. ʆʪʣʦʞʝʥʠʷ ʭʦʨʦʰʦ ʨʘʩ-

ʧʦʟʥʘʶʪʩʷ ʥʘ ʢʘʨʦʪʘʞʥʳʭ ʜʠʘʛʨʘʤʤʘʭ ʧʦʚʳʰʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʢʘʞʫʱʝʛʦ-
ʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (30ï50 ʆʤÖʤ) ʠ ʯʘʩʪʦʤʫ ʠʟʤʝʥʝʥʠʶ (ʦʪ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʜʦ 
ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ) ʢʨʠʚʦʡ ʇʉ ʩ ʘʤʧʣʠʪʫʜʦʡ ʢʦʣʝʙʘʥʠʷ ʜʦ 30 ʤɺ. 
ʀʟ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʚʠʪʳ ʚ ʨʘʟʨʝʟʝ ɹʘʨʘʙʠʥʩʢʦʡ ʦʧʦʨʥʦʡ ʩʢʚʘʞʠʥʳ (ʠʥʪʝʨ-

ʚʘʣ 722ï725 ʤ) ʈ. ʍ. ʃʠʧʤʘʥ ʧʦʣʫʯʝʥ ʦʙʝʜʥʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʬʦʨʘʤʠʥʠʬʝʨ ʩ 
Discorbis sibiricus Dain., Cibicidoides eriksdalensis, Nodosariidae, Pseudoclavu-
lina hastata, ʫʩʪʘʥʦʚʣʝʥʳ ʜʚʫʩʪʚʦʨʢʠ Oxytoma tenuicostata, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ 
ʚʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ʚ ʦʙʲʝʤʝ ʯʘʩʪʠ ʢʦʥʴʷʢʩʢʦʛʦ ʠ ʩʘʥʪʦʥʩʢʦʛʦ ʷʨʫʩʦʚ ʚʝʨʭʥʝ-
ʛʦ ʤʝʣʘ [88]. 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʜʦʩʪʠʛʘʝʪ 120 ʤ. 
ʉʣʘʚʛʦʨʦʜʩʢʘʷ ʩʚʠʪʘ (K2sl) (ʦʜʥʦʠʤʝʥʥʳʡ ʛʦʨʠʟʦʥʪ) ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʘ ʚ ʆʤʩʢʦ-ʃʘʨɹ̫ ʢʩʢʦʤ ʨʘʡʦʥʝ, ʚʧʣʦʪʴ ʜʦ ʮʝʥʪʨʘʣʴʥʳʭ ʯʘʩʪʝʡ ɹʘʨʘʙʠʥʩʢʦ-
ʇʠʭʪʦʚʩʢʦʡ ʤʦʥʦʢʣʠʥʘʣʠ, ʚʩʢʨʳʪʘ ʙʫʨʦʚʳʤʠ ʩʢʚʘʞʠʥʘʤʠ ʥʘ ʛʣʫʙʠʥʘʭ 321ï
770 ʤ (ʩʢʚ. 160 ʚ ʩ. ʇʝʪʨʦʧʘʚʣʦʚʢʘ ʂʨʘʩʥʦʟʝʨʩʢʦʛʦ ʨʘʡʦʥʘ, 207 ʚ ʛ. ʂʘʨʘʩʫʢ 
ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ), ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʨʘʡʦʥʘ ʚ ʠʥʪʝʨʚʘʣʝ 521ï608 ʤ 
(ɻʦʨʙʫʥʦʚʩʢʘʷ ʩʢʚʘʞʠʥʘ). ɺ ʢʘʯʝʩʪʚʝ ʩʪʨʘʪʦʪʠʧʠʯʝʩʢʦʛʦ ʧʨʠʥʷʪ ʨʘʟʨʝʟ ʦʪʣʦ-
ʞʝʥʠʡ ʚ ʉʣʘʚʛʦʨʦʜʩʢʦʡ ʦʧʦʨʥʦʡ ʩʢʚ. 259 (ʩ. ɸʩʷʤʦʚʦ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ) ʚ ʠʥ-
ʪʝʨʚʘʣʝ 402ï440 ʤ. 
ʆʪʣʦʞʝʥʠʷ ʩʦʛʣʘʩʥʦ ʠʣʠ ʩ ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʶʪ ʥʘ ʠʧʘʪʦʚʩʢʦʡ ʩʚʠʪʝ K2, ʩʦ-

ʛʣʘʩʥʦ ʠʣʠ ʩ ʨʘʟʤʳʚʦʤ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʛʘʥʴʢʠʥʩʢʦʡ K2. 
ʉʚʠʪʘ ʩʣʦʞʝʥʘ ʤʦʨʩʢʠʤʠ ʬʘʮʠʷʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʣʠʥʘʤʠ ʩʝʨʳʤʠ ʠ ʟʝʣʝ-

ʥʦʚʘʪʦ-ʩʝʨʳʤʠ ʦʧʦʢʦʚʠʜʥʳʤʠ ʧʣʠʪʯʘʪʳʤʠ, ʩ ʨʘʢʦʚʠʩʪʳʤ ʠʟʣʦʤʦʤ, ʧʨʦʩʣʦʷ-
ʤʠ ʛʣʠʥʠʩʪʳʭ ʦʧʦʢ, ʛʣʘʫʢʦʥʠʪʦʚʳʭ ʘʣʝʚʨʠʪʦʚ ʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʘʣʝʚʨʠʪʦʚʳʭ 
ʧʝʩʢʦʚ; ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʧʠʨʠʪʠʟʠʨʦʚʘʥʥʳʭ ʚʦʜʦʨʦʩʣʝʡ, ʚʢʣʶʯʝʥʠʡ ʧʠ-
ʨʠʪʘ. ɻʣʠʥʳ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʚʳʝ ʠ ʙʝʡʜʝʣʣʠʪʦʚʳʝ, ʩʦʜʝʨʞʘʪ ʟʝʨʥʘ ʧʠʨʠʪʘ, 
ʯʝʰʫʶ ʨʳʙ, ʦʙʣʦʤʢʠ ʨʘʢʦʚʠʥ ʜʚʫʩʪʚʦʨʦʢ. ʆʪʣʦʞʝʥʠʷ ʷʚʣʷʶʪʩʷ ʨʝʧʝʨʥʳʤʠ, 
ʭʦʨʦʰʦ ʨʘʩʧʦʟʥʘʶʪʩʷ ʚ ʢʝʨʥʝ ʠ ʥʘ ʢʘʨʦʪʘʞʥʳʭ ʜʠʘʛʨʘʤʤʘʭ. 
ɺ ʨʘʟʨʝʟʝ ʀʧʘʪʦʚʩʢʦʡ ʩʢʚʘʞʠʥʳ 143 ʥʘ ʛʣʫʙʠʥʘʭ 520 ʠ 584 ʤ ɿ. ʀ. ɹʫʣʘʪʦ-

ʚʦʡ ʦʧʨʝʜʝʣʝʥʳ ʬʦʨʘʤʠʥʠʬʝʨʳ Trochammina dainae Zasp., Ammodiscus incer-
tus (Orb.), Haplophragmoides glomeratoformis Zasp., H. aff. chapmani Morosova. 
ʀʟ ʨʘʜʠʦʣʷʨʠʡ ɸ. ʅ. ɻʦʨʙʦʚʝʮ ï Dictyomitra striata Lipm., Cromyodruppa 
concentrica Lipm., Spongodiscus ex gr. impressum Lipm., Amphibrachium sp., 
ʚʦʟʨʘʩʪ ʢʦʪʦʨʳʭ ʦʪʚʝʯʘʝʪ ʯʘʩʪʠ ʢʘʤʧʘʥʩʢʦʛʦ ʷʨʫʩʘ ʚʝʨʭʥʝʛʦ ʤʝʣʘ [88]. 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʜʦʩʪʠʛʘʝʪ 188 ʤ, ʚ ʫʟʢʦʡ ʧʦʣʦʩʝ ʧʨʠʙʨʝʞʥʳʭ ʬʘʮʠʡ 

ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 25 ʤ (ʖʞʥʦ-ʏʫʣʳʤʩʢʘʷ ʩʢʚʘʞʠʥʘ 60). 
ɻʘʥʴʢʠʥʩʢʘʷ ʩʚʠʪʘ (K2gn) (ʦʜʥʦʠʤʝʥʥʳʡ ʛʦʨʠʟʦʥʪ) ʩʦʚʤʝʩʪʥʦ ʩ 

ʠʧʘʪʦʚʩʢʦʡ ʠ ʩʣʘʚʛʦʨʦʜʩʢʦʡ ʩʚʠʪʘʤʠ ʠʟʚʝʩʪʥʘ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʪʝʨʨʠʪʦʨʠʠ ʚ 
ʆʤʩʢʦ-ʃʘʨʴʷʢʩʢʦʤ ʨʘʡʦʥʝ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʚʠʪʘ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʣʠʩʪʘ ʚ 
ʂʫʣʫʥʜʠʥʦ-ʏʫʣʳʤʦ-ɽʥʠʩʝʡʩʢʦʤ ʨʘʡʦʥʝ (ʂʫʣʫʥʜʠʥʩʢʦʤ ʧʦʜʨʘʡʦʥʝ), ʛʜʝ ʚʦ-
ʩʪʦʯʥʘʷ ʛʨʘʥʠʮʘ ʦʪʣʦʞʝʥʠʡ ʬʠʢʩʠʨʫʝʪʩʷ ʧʦ ʣʠʥʠʠ ʩ. ʇʘʥʢʨʫʰʠʭʘ (ʨ. ɹʫʨ-
ʣʘ) ï ʶʛʦ-ʚʦʩʪʦʯʥʳʡ ʙʝʨʝʛ ʂʫʯʫʢʩʢʦʛʦ ʦʟʝʨʘïʩʪʘʥʮʠʷ ʂʫʣʫʥʜʘ. ɺʩʢʨʳʪʘ 
ʩʢʚʘʞʠʥʘʤʠ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 284ï320 ʤ ʥʘ ʁʛʦ-ʟʘʧʘʜʝ ʪʝʨʨʠʪʦʨʠʠ (ʩʢʚ. 292, 
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ʩ. ʆʨʣʝʘʥ ɹʣʘʛʦʚʝʱʝʥʩʢʦʛʦ ʨʘʡʦʥʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ) ʜʦ 542ï596 ʤ ʥʘ ʩʝʚʝʨʦ-
ʟʘʧʘʜʝ ʣʠʩʪʘ (ɹʘʨʘʙʠʥʩʢʘʷ ʩʢʚʘʞʠʥʘ). 
ʆʪʣʦʞʝʥʠʷ ʩʦʛʣʘʩʥʦ, ʤʝʩʪʘʤʠ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʶʪ ʥʘ 

ʩʣʘʚʛʦʨʦʜʩʢʦʡ ʩʚʠʪʝ K2, ʩ ʨʘʟʤʳʚʦʤ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʪʘʣʠʮʢʦʡ, ʣʶʣʠʥʚʦʨʩʢʦʡ 
ʠ ʶʨʢʦʚʩʢʦʡ ʩʚʠʪʘʤʠ ʧʘʣʝʦʮʝʥʘ ʠ ʵʦʮʝʥʘ. 
ʉʚʠʪʘ ʦʙʲʝʜʠʥʷʝʪ ʤʦʨʩʢʠʝ ʠ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʝ ʦʩʘʜʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʩʚʝʪʣʦ-ʩʝʨʳʤʠ ʠ ʩʝʨʳʤʠ, ʨʝʞʝ ʩʚʝʪʣʦ-ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʤʠ ʥʝʩʣʦʠʩʪʳʤʠ ʛʣʠ-
ʥʘʤʠ ʘʣʝʚʨʠʪʦʚʳʤʠ, ʧʝʩʯʘʥʠʩʪʳʤʠ ʠʟʚʝʩʪʢʦʚʠʩʪʳʤʠ, ʯʘʩʪʦ ʩʣʶʜʠʩʪʳʤʠ, ʩ 
ʚʢʣʶʯʝʥʠʷʤʠ ʧʠʨʠʪʘ ʠ ʛʣʘʫʢʦʥʠʪʘ, ʤʝʩʪʘʤʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʠʤʝʩʴʶ ʩʠʜʝ-
ʨʠʪʘ, ʩ ʧʨʦʩʣʦʷʤʠ ʤʝʨʛʝʣʝʡ, ʦʙʠʣʠʝʤ ʦʩʪʘʪʢʦʚ ʧʝʣʝʮʠʧʦʜ, ʙʘʢʫʣʠʪʦʚ, ʛʘʩʪʨʦ-
ʧʦʜ ʠ ʜʨʫʛʦʡ ʬʘʫʥʳ ʧʣʦʭʦʡ ʩʦʭʨʘʥʥʦʩʪʠ. ɺ ʧʨʠʙʨʝʞʥʳʭ ʬʘʮʠʷʭ, ʚ ʩʢʚ. 134 
(ʩ. ʆʨʣʝʘʥ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ) ʚ ʠʥʪʝʨʚʘʣʝ 284ï320 ʤ ʚʳʜʝʣʝʥʘ ʙʘʫʞʘʥʩʦʨʩʢʘʷ 
ʧʘʯʢʘ ʞʝʣʝʟʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʚ ʠʥʪʝʨʚʘʣʝ 331ï366 ʤ ʙʣʘʛʦʚʝʱʝʥʩʢʠʡ ʛʦʨʠ-
ʟʦʥʪ ʛʠʜʨʦʛʝʪʠʪ-ʣʝʧʪʦʭʣʦʨʠʪʦʚʳʭ ʨʫʜ. 
ɺ ʟʦʥʝ ʬʘʮʠʘʣʴʥʦʛʦ ʚʳʢʣʠʥʠʚʘʥʠʷ ʩʚʠʪʘ ʩʠʣʴʥʦ çʦʧʝʩʯʘʥʠʚʘʝʪʩʷè, ʚ ʥʝʡ 

ʧʦʷʚʣʷʶʪʩʷ ʧʨʦʩʣʦʠ ʟʝʣʝʥʦʚʘʪʦ- ʠ ʩʚʝʪʣʦ-ʩʝʨʳʭ, ʦʙʦʛʘʱʝʥʥʳʭ ʦʙʫʛʣʝʥʥʳʤ 
ʜʝʪʨʠʪʦʤ ʧʝʩʢʦʚ, ʪʠʧʠʯʥʳʭ ʜʣʷ ʦʜʥʦʚʦʟʨʘʩʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʝʨʭʥʝʡ ʧʦʜʩʚʠ-
ʪʳ ʩʳʤʩʢʦʡ ʩʚʠʪʳ K2. 
ʂʘʤʧʘʥ-ʤʘʘʩʪʨʠʭʪʩʢʠʡ ʚʦʟʨʘʩʪ ʛʘʥʴʢʠʥʩʢʦʡ ʩʚʠʪʳ ʦʧʨʝʜʝʣʝʥ ʕ. ɸ. ʂʠ-

ʩʝʣʴʤʘʥ ʧʦ ʢʦʤʧʣʝʢʩʫ ʬʦʨʘʤʠʥʠʬʝʨ c Brotzenella praeacuta, ʩ Spiroplectam-
mina kazanzevi, ʩ S. variabilis Gaudryina, Bolivinoides decoratus, ʫʩʪʘʥʦʚʣʝʥʥʦ-
ʤʫ ʚ ʨʘʟʨʝʟʘʭ ʛʘʥʴʢʠʥʩʢʦʡ ʩʚʠʪʳ ʧʦ ʩʢʚʘʞʠʥʘʤ 160 ʠ ɹʘʨʘʙʠʥʩʢʦʡ 43 [88]. 
ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 11,5 ʤ (ʩʢʚ. 160 ʩ.  ʇʝʪʨʦʧʘʚʣʦʚʢʘ ʂʨʘʩʥʦ-

ʟʝʨʩʢʦʛʦ ʨʘʡʦʥʘ) ʜʦ 142 ʤ (ɻʦʨʙʫʥʦʚʩʢʘʷ ʩʢʚʘʞʠʥʘ). 
ʉʳʤʩʢʘʷ ʩʚʠʪʘ (ʠʧʘʪʦʚʩʢʠʡ, ʩʣʘʚʛʦʨʦʜʩʢʠʡ ʠ ʛʘʥʴʢʠʥʩʢʠʡ ʛʦʨʠʟʦʥʪʳ) 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʢ ʚʦʩʪʦʢʫ ʠ ʶʛʦ-
ʚʦʩʪʦʢʫ, ʚ ʂʫʣʫʥʜʠʥʦ-ʏʫʣʳʤʦ-ɽʥʠʩʝʡʩʢʦʤ ʣʠʪʦʬʘʮʠʘʣʴʥʦʤ ʨʘʡʦʥʝ ʟʘʤʝʱʘ-
ʶʪ ʤʦʨʩʢʠʝ ʬʘʮʠʠ ʠʧʘʪʦʚʩʢʦʡ, ʩʣʘʚʛʦʨʦʜʩʢʦʡ, ʛʘʥʴʢʠʥʩʢʦʡ ʩʚʠʪ ʚʝʨʭʥʝʛʦ 
ʤʝʣʘ. ʅʘ ʶʛʝ ʨʘʡʦʥʘ, ʚ ʧʨʝʜʛʦʨʴʝ ɸʣʪʘʷ, ʩʚʠʪʘ ʚʩʢʨʳʪʘ ʩʢʚʘʞʠʥʘʤʠ ʥʘ ʛʣʫ-
ʙʠʥʘʭ ʦʪ 400ï430 ʤ (ʩʢʚ. 306), ʚ ʝʛʦ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʥʘ ʚʦʩʪʦʯʥʦʤ ʧʦ-
ʙʝʨʝʞʴʝ ʂʫʣʫʥʜʠʥʩʢʦʛʦ ʦʟʝʨʘ ï ʚ ʠʥʪʝʨʚʘʣʝ 360ï550 ʤ (ʩʢʚ. 278 ʃʝʥʴʢʦʚ-
ʩʢʘ̫), ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ, ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ʆʙʴ, ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʡ ʜʝʨ. 
ʊʶʤʝʥʮʝʚʦ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ï 440ï452 ʤ (ʩʢʚ. 251), ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʆʙʠ, ʚ 
ʇʨʠʯʫʤʳʰʴʝ ʦʢʦʣʦ ʩʝʣ ʐʠʧʠʮʠʥʦ, ʐʠʰʢʠʥʦ ʠ ʋʩʪʴ-ʏʫʤʳʰ ʧʦʜʩʝʯʝʥʘ ʪʨʝ-
ʤʷ ʩʢʚʘʞʠʥʘʤʠ (229, 236, 240) ʥʘ ʛʣʫʙʠʥʘʭ 223,5ï272 ʤ. 
ʆʪʣʦʞʝʥʠʷ ʥʝʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʶʪ ʥʘ ʧʘʣʝʦʟʦʡʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ, ʢʫʟʥʝʮʦʚ-

ʩʢʦʡ K2, ʚ ʤʫʣʴʜʘʭ ï ʣʝʥʴʢʦʚʩʢʦʡ K1ï2 ʠ ʛʣʫʰʠʥʩʢʦʡ J1ï2 ʩʚʠʪʘʭ, ʥʝʩʦʛʣʘʩʥʦ 
ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʚʳʣʢʦʚʩʢʦʡ } 1, ʣʶʣʠʥʚʦʨʩʢʦʡ } 1ï2, ʪʘʚʜʠʥʩʢʦʡ ʠ ʶʨʢʦʚʩʢʦʡ 
} 2 ʩʚʠʪʘʤʠ. 
ʉʚʠʪʘ ʩʣʦʞʝʥʘ ʩʚʝʪʣʦ-ʩʝʨʳʤʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʙʝ-

ʣʳʭ ʠ ʩʝʨʳʭ ʢʘʦʣʠʥʠʪʦʚʳʭ ʠ ʛʠʜʨʦʩʣʶʜʠʩʪʳʭ ʛʣʠʥ ʩ ʦʙʫʛʣʝʥʥʳʤʠ ʨʘʩʪʠ-
ʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ, ʤʘʣʦʤʦʱʥʳʤʠ ʩʣʦʡʢʘʤʠ ʙʫʨʳʭ ʫʛʣʝʡ, ʩʝʨʳʤʠ ʠ ʪʝʤʥʦ-
ʩʝʨʳʤʠ ʢʘʦʣʠʥʦʚʳʤʠ ʛʣʠʥʘʤʠ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʳʝ ʨʘʟʨʝʟʳ ʪʦʣʱʠ (ʜʦ 250 ʤ 
ʤʦʱʥʦʩʪʴʶ) ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʝʨʠʬʝʨʠʠ ʎʝʥʪʨʘʣʴʥʦʡ ʂʫʣʫʥʜʳ (ʄʘʤʦʥʪʦʚ-
ʩʢʘʷ, ʆʚʝʯʢʠʥʦ, ʃʝʥʴʢʦʚʩʢʘʷ ʩʢʚʘʞʠʥʳ), ʚ ʨʘʡʦʥʝ ʦʟ. ʂʫʯʫʢ ʠ ʜʘʣʝʝ ʥʘ ʚʦ-
ʩʪʦʢ, ʜʦ ʩʪʘʥʮʠʠ ʃʝʥʴʢʠ, ʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʠʰʴ ʚʝʨʭʥʝʡ ʯʘʩʪʴʶ. ʇʦ ʨʝʟʫʣʴ-
ʪʘʪʘʤ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʚʠʪʘ ʚ ʥʘʠʙʦʣʝʝ ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʳʭ 
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ʨʘʟʨʝʟʘʭ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʥʠʞʥʶʶ ʠ ʚʝʨʭʥʶʶ ʧʦʜʩʚʠʪʳ ʩ ʙʣʠʟʢʠʤʠ ʣʠʪʦ-
ʣʦʛʠʯʝʩʢʠʤʠ ʩʦʩʪʘʚʘʤʠ. 
ʅʠʞʥʷʷ ʧʦʜʩʚʠʪʘ (K2sm1)(ʠʧʘʪʦʚʩʢʠʡ, ʩʣʘʚʛʦʨʦʜʩʢʠʡ ʛʦʨʠʟʦʥʪʳ) ʟʘ-

ʤʝʱʘʝʪ ʤʦʨʩʢʠʝ ʬʘʮʠʠ ʠʧʘʪʦʚʩʢʦʡ ʠ ʩʣʘʚʛʦʨʦʜʩʢʦʡ ʩʚʠʪ K2, ʚʩʢʨʳʪʘ ʨʝʜʢʠ-
ʤʠ ʩʢʚʘʞʠʥʘʤʠ (274 ʆʚʝʯʢʠʥʦ, 291 ʄʘʤʦʥʪʦʚʩʢʘʷ, 278 ʃʝʥʴʢʦʚʩʢʘʷ ʠ ʜʨ.), 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʩʢʘʤʠ ʩʝʨʳʤʠ ʠ ʩʚʝʪʣʦ-ʩʝʨʳʤʠ, ʛʣʠʥʘʤʠ ʩʝʨʳʤʠ ʠ ʙʝʣʳʤʠ 
ʢʘʦʣʠʥʦʚʳʤʠ, ʘʣʝʚʨʠʪʘʤʠ ʩ ʧʨʦʩʣʦʡʢʘʤʠ ʙʫʨʦʛʦ ʫʛʣʷ. ʆʪʣʦʞʝʥʠʷ ʩʦʜʝʨʞʘʪ 
ʙʦʛʘʪʳʝ ʩʧʦʨʦʚʦ-ʧ ʣrʴʮʝʚʳʝ ʢʦʤʧʣʝʢʩʳ (ʉʇʂ Iʍïʍ) ʢʦʥʴʷʢ-ʩʘʥʪʦʥ-ʢʘʤʧʘʥ-
ʩʢʦʛʦ ʚʦʟʨʘʩʪʘ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʜʦʩʪʠʛʘʝʪ 133 ʤ. 
ɺʝʨʭʥʷʷ ʧʦʜʩʚʠʪʘ (K2sm2) (ʛʘʥʴʢʠʥʩʢʠʡ ʛʦʨʠʟʦʥʪ) ʟʘʤʝʱʘʝʪ ʚ ʶʛʦ-

ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʘʭ ʤʦʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʛʘʥʴʢʠʥʩʢʦʡ ʩʚʠʪʳ, ʚʩʢʨʳʪʘ ʄʘʤʦʥ-
ʪʦʚʩʢʦʡ, ʆʚʝʯʢʠʥʩʢʦʡ ʠ ʃʝʥʴʢʦʚʩʢʦʡ ʩʢʚʘʞʠʥʘʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʩʢʘʤʠ 
ʩʚʝʪʣʦ-ʩʝʨʳʤʠ, ʞʝʣʪʦʚʘʪʦ-ʩʝʨʳʤʠ ʢʚʘʨʮʝʚʳʤʠ ʢʘʦʣʠʥʠʟʠʨʦʚʘʥʥʳʤʠ, ʩ ʧʨʦ-
ʩʣʦʷʤʠ ʩʝʨʳʭ ʘʣʝʚʨʦʣʠʪʦʚ ʠ ʛʣʠʥ ʩʝʨʳʭ, ʙʝʣʳʭ ʢʘʦʣʠʥʦʚʳʭ. ɺ ʦʩʥʦʚʘʥʠʠ 
ʟʘʣʝʛʘʝʪ ʧʣʘʩʪ ʧʝʩʯʘʥʠʢʦʚ ʩ ʛʘʣʴʢʘʤʠ ʢʚʘʨʮʘ ʠ ʢʨʝʤʥʠʩʪʳʭ ʧʦʨʦʜ. ɺ ʢʨʦʚʣʝ 
ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʦʩʣʦʠ ʛʘʣʝʯʥʠʢʦʚ ʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ ʧʝʩʢʦʚ. ʉʦʜʝʨʞʠʪ 
ʦʩʪʘʪʢʠ ʬʣʦʨʳ Trochodendroides arotika, Zizyphus varictas, Viburnum cf. multi-
nerve (ʉʇʂ ʍIïʍIII) ʤʘʘʩʪʨʠʭʪʩʢʦʛʦ ʷʨʫʩʘ [146]. ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ 
ʧʦʜʩʚʠʪʳ ï 75 ʤ. 

ʇʆɿɼʅʀʁ ʄɽʃïʕʆʎɽʅ 

ʂʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ 

ʂʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʧʦ ʧʘʣʝʦʟʦʡʩʢʠʤ ʦʩʘʜʦʯʥʳʤ ʠ ʤʘʛʤʘʪʠʯʝʩʢʠʤ ʧʦʨʦ-
ʜʘʤ ʨʘʟʥʦʡ ʤʦʱʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦ, ʚ ʜʦʣʠʥʘʭ ʨʝʢ 
ʦʙʳʯʥʦ ʨʘʟʤʳʪʳ. ʅʘ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʢʘʨʪʝ ʜʦʯʝʪʚʝʨʪʠʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʦʪ-
ʨʘʞʝʥʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʭ ʨʘʟʚʠʪʠʝ: ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʆʙʴ ʚʦʩʪʦʯʥʝʝ ʩʝʣ 
ɼʫʙʨʦʚʠʥʦ, ʊʘʰʘʨʘ, ʐʫʤʠʭʘ, ʥʘ ʧʨʘʚʦʤ ʚʦʜʦʨʘʟʜʝʣʝ ʨ. ʀʥʷ, ʚ ʙʘʩʩʝʡʥʝ ʥʠʞ-
ʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ɹʝʨʜʴ ʠ ʚ ʚʝʨʭʦʚʴʷʭ ʨ. ʂʘʨʘʢʘʥ.  
ʂʨʦʚʣʷ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʘʙʩ. ʚʳʩ. ʦʪ 0 ʜʦ 300 ʤ, ʯʪʦ ʦʙʲ-

ʷʩʥʷʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤʠ ʙʣʦʢʦʚʳʤʠ ʧʦʜʚʠʞʢʘʤʠ ʠ ʵʨʦʟʠʦʥʥʳʤʠ 
ʧʨʦʮʝʩʩʘʤʠ, ʙʦʣʝʝ ʧʦʟʜʥʠʤʠ, ʯʝʤ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ [105, 106, 
104]. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ ʢʦʨʝʥʥʳʝ ʧʦʨʦʜʳ ʧʘʣʝʦʟʦʷ, ʚ 
ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʟʘʪʨʦʥʫʪʳʝ ʚʳʚʝʪʨʠʚʘʥʠʝʤ, ʚʩʢʨʳʪʳ ʥʝʢʦʪʦʨʳʤʠ ʩʢʚʘʞʠʥʘ-
ʤʠ: ɹʘʨʘʙʠʥʩʢʘʷ ʦʧʦʨʥʘʷ ʩʢʚʘʞʠʥʘ 23 (ʠʥʪʝʨʚʘʣ 2215ï2232 ʤ); ʩʢʚ. 29 ï 
ʂʨʝʤʣʝʚʩʢʠʡ ʩʦʚʭʦʟ; ʩʢʚʘʞʠʥʘ ʚ ʩ. ʂʨʫʪʠʰʢʘ ʠ ʜʨ., ʧʨʦʙʫʨʝʥʥʳʝ, ʢʘʢ ʧʨʘʚʠ-
ʣʦ, ʚ ʧʨʝʜʝʣʘʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʬʦʨʤ ʨʝʣʴʝʬʘ ʧʦʛʨʝʙʝʥʥʦʛʦ ʬʫʥʜʘʤʝʥʪʘ. ʀʟ-
ʟʘ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʨʳʭʣʦʛʦ ʯʝʭʣʘ, ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʦʩ-
ʥʦʚʘʥʠ ̫ʠʟʫʯʝʥʳ ʩʣʘʙʦ. 
ʇʦʣʥʳʡ ʨʘʟʨʝʟ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʟʦʥ: ʜʝʟʠʥʪʝʛʨʘʮʠʠ, 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʵʣʶʚʠʷ, ʙʝʩʩʪʨʫʢʪʫʨʥʦʛʦ ʛʣʠʥʠʩʪʦʛʦ ʵʣʶʚʠʷ ʠʣʠ ʧʝʩʪʨʦʮʚʝʪ-
ʥʳʭ ʠ ʙʝʣʳʭ ʛʣʠʥ. 
ɿʦʥʘ ʜʝʟʠʥʪʝʛʨʘʮʠʠ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʨʝʱʠʥʦʚʘʪʳʤʠ, ʢʨʝʧ-

ʢʠʤʠ, ʥʦ ʩʣʘʙʦ ʣʠʤʦʥʠʪʠʟʠʨʦʚʘʥʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʠʤʝʶʱʠʤʠ ʥʝʯʝʪʢʫʶ ʧʦ-
ʩʪʝʧʝʥʥʫʶ ʛʨʘʥʠʮʫ ʩ ʤʘʪʝʨʠʥʩʢʠʤ ʩʫʙʩʪʨʘʪʦʤ. ɺʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʚʦʟʨʘʩʪʘʝʪ 
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ʩʪʝʧʝʥʴ ʜʝʟʠʥʪʝʛʨʘʮʠʠ, ʧʦʨʦʜʳ ʩʪʘʥʦʚʷʪʩʷ ʛʣʠʥʠʟʠʨʦʚʘʥʥʳʤʠ, ʙʫʨʦʛʦ, ʢʨʘʩ-
ʥʦ- ʠ ʞʝʣʪʦ-ʙʫʨʦʛʦ ʮʚʝʪʘ; ʧʦ ʪʨʝʱʠʥʘʤ ʠ ʚ ʦʩʥʦʚʥʦʡ ʤʘʩʩʝ ʢʦʪʦʨʳʭ ʠʥʪʝʥ-
ʩʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʛʠʜʨʦʦʢʩʠʜʳ ʞʝʣʝʟʘ, ʛʠʜʨʦʭʣʦʨʠʪ, ʛʠʜʨʦʩʣʶʜʳ; ʠʟʨʝʜʢʘ 
ʚʩʪʨʝʯʘʶʪʩʷ ʥʦʚʦʦʙʨʘʟʦʚʘʥʥʳʝ ʢʘʦʣʠʥʠʪ ʠʣʠ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪ. ɿʜʝʩʴ, ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʤʘʪʝʨʠʥʩʢʠʤʠ ʧʦʨʦʜʘʤʠ, ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʜʝʨ-
ʞʘʥʠʝ ʣʠʰʴ ʥʝʢʦʪʦʨʳʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ [104]. ʅʘʯʠʥʘʝʪʩʷ ʤʠʛʨʘʮʠʷ 
ʜʚʫʭʚʘʣʝʥʪʥʦʛʦ ʞʝʣʝʟʘ ʠ ʚʳʥʦʩ ʣʝʛʢʦ ʧʦʜʚʠʞʥʳʭ ʦʢʠʩʣʦʚ (ʂ2O, Na2O, CaO, 
MgO). ʄʘʣʦʧʦʜʚʠʞʥʳʝ ʦʢʠʩʣʳ (SiO2, Al2O3, Fe2O3) ʦʩʪʘʶʪʩʷ ʥʘ ʤʝʩʪʝ, ʠ ʠʭ 
ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ʅʘʙʣʶʜʘʝʪʩʷ ʥʝ-
ʙʦʣʴʰʦʝ (ʜʦ 30ï58) ʫʚʝʣʠʯʝʥʠʝ ʦʪʥʦʰʝʥʠʷ Al2O3/Na2O, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ 
ʩʪʝʧʝʥʴ ʟʨʝʣʦʩʪʠ ʛʣʠʥ, ʠ ʜʦ 3ï9 ʦʪʥʦʰʝʥʠʷ K2O/Na2O, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʝ ʠʥ-
ʪʝʥʩʠʚʥʦʩʪʴ ʭʠʤʠʯʝʩʢʦʛʦ ʚʳʚʝʪʨʠʚʘʥʠʷ. ʅʘʣʦʞʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʷʚʣʷʶʪʩʷ 
ʪʘʢʞʝ ʩʣʘʙʦʝ ʚʳʱʝʣʘʯʠʚʘʥʠʝ, ʭʣʦʨʠʪʠʟʘʮʠʷ ʠ ʩʝʨʠʮʠʪʠʟʘʮʠʷ [252, 311, 327]. 
ʄʦʱʥʦʩʪʴ ʵʪʦʡ ʟʦʥʳ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 1 ʜʦ 40 ʤ. 
ɿʦʥʘ ʩʪʨʫʢʪʫʨʥʦʛʦ ʵʣʶʚʠʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʱʝʙʥʠʩʪʦ-

ʜʨʝʩʚʷʥʦ-ʛʣʠʥʠʩʪʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʧʦʩʪʝʧʝʥʥʦ 
ʟʘʤʝʱʘʶʪʩʷ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʤ ʠ ʛʣʠʥʠʩʪʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʩʦʭʨʘʥʷʶʱʠʤ, 
ʢʨʦʤʝ ʮʚʝʪʘ, ʚʩʝ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ 
(ʩʣʦʠʩʪʦʩʪʴ, ʧʦʣʦʩʯʘʪʦʩʪʴ, ʧʣʦʡʯʘʪʦʩʪʴ, ʩʣʘʥʮʝʚʘʪʦʩʪʴ, ʟʝʨʥʠʩʪʦʩʪʴ, ʢʚʘʨʮʝ-
ʚʳʝ ʧʨʦʞʠʣʢʠ). ʇʦʣʝʚʳʝ ʰʧʘʪʳ ʟʜʝʩʴ ʢʘʦʣʠʥʠʟʠʨʦʚʘʥʳ, ʪʝʤʥʦʮʚʝʪʥʳʝ ʤʠ-
ʥʝʨʘʣʳ ʟʘʤʝʱʝʥʳ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʤ ʠ ʛʠʜʨʦʩʣʶʜʘʤʠ. ʀʥʪʨʫʟʠʚʥʳʝ ʧʦʨʦʜʳ 
ʚ ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʡ ʟʦʥʝ ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʚ ʛʣʠʥʠʩʪʦ-ʧʝʩʯʘʥʫʶ ʤʘʩʩʫ ʩʚʝʪʣʦ-
ʩʝʨʦʡ, ʞʝʣʪʦʡ, ʢʨʘʩʥʦ- ʠ ʞʝʣʪʦ-ʙʫʨʦʡ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ ʠ 
ʜʨʫʛʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ. ʇʦ ʪʝʨʨʠʛʝʥʥʳʤ ʧʦʨʦʜʘʤ ʨʘʟʚʠʪʘ ʚ 
ʦʩʥʦʚʥʦʤ ʛʣʠʥʠʩʪʘʷ ʤʘʩʩʘ ʞʝʣʪʦʡ ʠ ʢʨʘʩʥʦ-ʙʫʨʦʡ ʦʢʨʘʩʢʠ.  
ɺ ʵʪʦʡ ʟʦʥʝ ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝʥʠʝ ʥʝʧʦʜʚʠʞʥʳʭ ʠ ʩʣʘʙʦ ʧʦʜʚʠʞʥʳʭ 

ʦʢʠʩʣʦʚ ï SiO2, TiO2, Al2O3, Fe2O3, MnO, ʠ ʚʳʥʦʩ ʣʝʛʢʦ ʧʦʜʚʠʞʥʳʭ CaO, 
MgO, Na2O, K2O. ʋʯʘʩʪʢʘʤʠ ʦʪʤʝʯʘʶʪʩʷ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 
ʛʠʜʨʦʦʢʩʠʜʦʚ ʞʝʣʝʟʘ, ʢʦʪʦʨʦʝ ʦʙʫʩʣʦʚʣʝʥʦ ʚʳʩʚʦʙʦʞʜʝʥʠʝʤ ʧʦʩʣʝʜʥʠʭ ʧʨʠ 
ʨʘʟʣʦʞʝʥʠʠ ʞʝʣʝʟʦʩʦʜʝʨʞʘʱʠʭ ʤʠʥʝʨʘʣʦʚ (ʙʠʦʪʠʪʘ, ʘʤʬʠʙʦʣʦʚ, ʭʣʦʨʠʪʦʚ, 
ʧʠʨʠʪʘ ʠ ʜʨʫʛʠʭ ʤʠʥʝʨʘʣʦʚ). ʆʪʥʦʰʝʥʠʷ Al2O3/Na2O ʚʦʟʨʘʩʪʘʝʪ ʜʦ 134ï257, ʘ 
K2O/Na2O ï ʜʦ 32ï43. ʆʪʤʝʯʘʝʪʩʷ ʥʝʙʦʣʴʰʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʚʝʪ-
ʥʳʭ ʤʝʪʘʣʣʦʚ ï Cu, Pb, Zn, Co ʠ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ï Zr (ʩʨʝʜʥʝʝ ï 0,04

 
%), 

Y (0,01
 
%), Yb (0,001

 
%). ɻʣʠʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʠʜʨʦʩʣʶʜʠʩʪʳʝ ʩ ʢʘʦʣʠ-

ʥʠʪʦʤ [35, 122], ʦʪʤʝʯʘʶʪʩʷ ʪʘʢʞʝ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʚʳʝ ʩ ʧʨʠʤʝʩʴʶ ʛʠʜ-
ʨʦʩʣʶʜʳ, ʢʘʦʣʠʥʠʪʘ, ʭʣʦʨʠʪʘ, ʛʪyʠʪ-ʛʠʜʨʦʛʝʪʠʪʘ, ʢʚʘʨʮʘ ʠ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ. 
ɺ ʢʘʦʣʠʥʠʪ-ʤʦʥʪʤʦʨʠʣʣʦʥʠʪ-ʛʠʜʨʦʩʣʶʜʠʩʪʳʭ ʛʣʠʥʘʭ ʧʦ ʠʥʪʨʫʟʠʚʥʳʤ ʧʦʨʦ-
ʜʘʤ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠʤʝʩʴ ʥʦʥʪʨʦʥʠʪʘ [252]. ʄʦʱʥʦʩʪʴ ʟʦʥʳ ʩʪʨʫʢʪʫʨʥʦʛʦ 
ʵʣʶʚʠʷ ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʧʝʨʚʳʭ ʤʝʪʨʦʚ ʜʦ 100 ʤ. 
ɿʦʥʘ ʙʝʩʩʪʨʫʢʪʫʨʥʦʛʦ ʛʣʠʥʠʩʪʦʛʦ ʵʣʶʚʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʣʠʥʘʤʠ ʞʠʨʥʳ-

ʤʠ ʙʝʣʳʤʠ, ʞʝʣʪʦ-ʟʝʣʝʥʳʤʠ, ʧʝʩʪʨʦʮʚʝʪʥʳʤʠ. ɺ ʵʪʦʡ ʟʦʥʝ ʚʩʝ ʩʪʨʫʢʪʫʨʥʦ-
ʪʝʢʩʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜ ʧʦʣʥʦʩʪʴʶ ʫʥʠʯʪʦʞʝʥʳ ʚ ʧʨʦ-
ʮʝʩʩʝ ʭʠʤʠʯʝʩʢʦʛʦ ʚʳʚʝʪʨʠʚʘʥʠʷ. ʕʪʠ ʛʣʠʥʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʨʫʢʪʫʨʥʳʤ 
ʵʣʶʚʠʝʤ, ʦʪʣʠʯʘʶʪʩʷ ʦʯʝʥʴ ʥʠʟʢʠʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ ʙʦʣʴʰʠʥʩʪʚʘ ʵʣʝʤʝʥʪʦʚ. 
ɺ ʧʝʩʪʨʦʮʚʝʪʥʳʭ ʛʣʠʥʘʭ ʧʨʠʯʫʜʣʠʚʳʝ ʧʷʪʥʘ ʠ ʧʦʣʦʩʳ ʙʝʣʦʛʦ, ʢʨʘʩʥʦʛʦ, ʞʝʣ-
ʪʦʛʦ, ʩʝʨʦʛʦ, ʙʦʨʜʦʚʦʛʦ, ʟʝʣʝʥʦʚʘʪʦʛʦ, ʬʠʦʣʝʪʦʚʦʛʦ, ʙʫʨʦʛʦ ʠ ʛʦʣʫʙʦʛʦ ʮʚʝʪʘ 
ʧʨʠʜʘʶʪ ʠʤ ʤʨʘʤʦʨʦʚʠʜʥʳʡ ʦʙʣʠʢ. ɻʣʠʥʳ ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʡ ʟʦʥʳ ʧʦ ʩʦʩʪʘʚʫ 
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ʩʫʱʝʩʪʚʝʥʥʦ ʢʘʦʣʠʥʠʪʦʚʳʝ [35, 122], ʦʪʤʝʯʘʶʪʩʷ ʪʘʢʞʝ ʢʘʦʣʠʥʠʪ-ʤʦʥʪʤʦ-
ʨʠʣʣʦʥʠʪʦʚʳʝ ʠ ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʚʳʝ ʩ ʧʨʠʤʝʩʴʶ ʛʝʤʘʪʠʪʘ. 
ʏʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʧʝʨʝʦʪʣʦʞʝʥʥʳʝ ʢʦʨʳ ʚʳʚʝʪʨʠʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʧʝʩʪʨʦʦʢʨʘʰʝʥʥʳʤʠ ʛʣʠʥʘʤʠ, ʤʝʩʪʘʤʠ ʩ ʦʙʣʦʤʢʘʤʠ ʚʳʚʝʪʨʝʣʳʭ ʧʦʨʦʜ ʠ 
ʢʚʘʨʮʘ, ʘ ʪʘʢʞʝ ʛʦʨʠʟʦʥʪʘʤʠ ʧʝʩʢʦʚ ʠʣʠ ʛʘʣʝʯʥʠʢʦʚ [35]. 
ʉʢʦʧʣʝʥʠʷ ʧʳʣʝʚʠʜʥʦʛʦ ʢʚʘʨʮʘ (ʤʘʨʰʘʣʠʪʘ) ʦʙʨʘʟʦʚʘʥʳ ʧʨʠ ʚʳʚʝʪʨʠʚʘ-

ʥʠʠ ʦʢʨʝʤʥʝʥʥʳʭ ʠʟʚʝʩʪʥʷʢʦʚ. 
ʄʦʱʥʦʩʪʴ ʢʦʨ ʦʙʳʯʥʦ ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʝʨʚʳʭ ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ, ʠʥʦʛʜʘ ʜʦ-

ʩʪʠʛʘʝʪ 130 ʤ. 
ɺʦʟʨʘʩʪ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʧʦʟʜʥʝʤʝʣʦʚʦʡïɻ ʦʮʝʥʦʚʳʡ, 

ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʧʨʦʮʝʩʩʘʤʠ ʧʝʥʝʧʣʝʥʠʟʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ ɸʉʉʆ ʥʘ ʧʨʦʪʷ-
ʞʝʥʠʠ ʦʪ ʧʦʟʜʥʝʛʦ ʤʝʣʘ ʜʦ ʢʦʥʮʘ ʵʦʮʝʥʘ [4, 105, 137, 149]. ɸ. ʄ. ʄʘʣʦʣʝʪʢʦ 
[112] ʠ ɺ. ʄ. ʂʘʟʘʨʠʥʦʚ [86] ʜʘʪʠʨʫʶʪ ʢʦʨʳ ʧʦʟʜʥʠʤ ʤʝʣʦʤ, ʭʦʪʷ ʧʦ ʧʝʨʠʬʝ-
ʨʠʠ ɹʠʡʩʢʦ-ɹʘʨʥʘʫʣʴʩʢʦʡ ʚʧʘʜʠʥʳ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʚ ʧʘ-
ʣʝʦʛʝʥʝ, ʯʝʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʚʳʨʦʚʥʝʥʥʳʡ ʨʝʣʴʝʬ ʠ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʢʣʠʤʘ-
ʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ʅʘ ʠʟʫʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʥʠ ʩ ʨʘʟʤʳʚʦʤ ʧʝʨʝʢʨʳʚʘʶʪʩʷ 
ʦʣʠʛʦʮʝʥʦʚʳʤʠ (ʥʦʚʦʤʠʭʘʡʣʦʚʩʢʘʷ ʩʚʠʪʘ) ʠ ʙʦʣʝʝ ʤʦʣʦʜʳʤʠ, ʚʧʣʦʪʴ ʜʦ ʯʝʪ-
ʚʝʨʪʠʯʥʳʭ, ʦʪʣʦʞʝʥʠʷʤʠ. 
ʂ ʧʦʟʜʥʝʤʫ ʤʝʣʫïɻ ʦʮʝʥʫ ʧʨʠʫʨʦʯʝʥʦ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʢʦʨʦʦʙʨʘʟʦ-

ʚʘʥʠʝ. ɺ ʮʝʣʦʤ ʞʝ ʚʦʟʨʘʩʪʥʦʡ ʜʠʘʧʘʟʦʥ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ ʚ ʛʦʨʥʦʤ ʦʙʨʘʤʣʝ-
ʥʠʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʳ ʦʭʚʘʪʳʚʘʝʪ ʧʝʨʠʦʜ ʦʪ ʩʨʝʜʥʝʛʦïʧʦʟʜʥʝʛʦ 
ʪʨʠʘʩʘ ʜʦ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ ʥʝʦʛʝʥʘ [44], ʯʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 
ʧʨʷʤʳʤʠ ʬʣʦʨʠʩʪʠʯʝʩʢʠʤʠ ʠ ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʠʤʠ ʦʧʨʝʜʝʣʝʥʠʷʤʠ. ɼ. ɺ. ʄʠ-
ʭʘʡʣʦʚʩʢʠʤ ʫʩʪʘʥʦʚʣʝʥʦ ʧʝʨʝʢʨʳʪʠʝ ʧʨʦʜʫʢʪʦʚ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ ʦʪʣʦʞʝʥʠ-
ʷʤʠ ʥʠʞʥʝʡïʚʝʨʭʥʝʡ ʶʨʳ [283]. ʊ. ʉ. ʀʚʘʥʦʚʦʡ ʦʪʤʝʯʝʥʦ ʭʠʤʠʯʝʩʢʦʝ ʚʳʚʝʪ-
ʨʠʚʘʥʠʝ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʦʚ ʶʨʳ, ʧʝʨʝʢʨʳʪʳʭ ʥʠʞʥʝʤʝʣʦʚʳʤʠ ʦʪʣʦʞʝ-
ʥʠʷʤʠ [82]. 
ʉ ʢʦʨʘʤʠ ʚʳʚʝʪʨʠʚʘʥʠʷ ʩʚʷʟʘʥʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʛʥʝʫʧʦʨʥʳʭ ʛʣʠʥ, ʙʫʨʳʭ 

ʞʝʣʝʟʥʷʢʦʚ, ʩʪʝʢʦʣʴʥʳʭ ʧʝʩʢʦʚ, ʤʠʥʝʨʘʣʴʥʳʭ ʢʨʘʩʦʢ, ʧʨʦʷʚʣʝʥʠʷ ʙʦʢʩʠʪʦʚ, 
ʤʘʨʛʘʥʮʝʚʳʭ ʨʫʜ. 

 

ʂɸʁʅʆɿʆʁʉʂɸʗ ʕʈɸʊɽʄɸ 

ʇʘʣʝʦʛʝʥʦʚʳʝ ʠ ʥʝʦʛʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʚ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʳʭ ʨʘʡʦʥʘʭ ʥʝ 
ʠʤʝʶʪ ʧʣʦʱʘʜʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʏʝʪʚʝʨʪʠʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘ-
ʥʝʥʳ ʧʦʚʩʝʤʝʩʪʥʦ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʩʝʤʠ ʧʦʜʦʪʜʝʣʘʤʠ ʵʦʧʣʝʡʩʪʦʮʝʥʘ, ʥʝʦ-
ʧʣʝʡʩʪʦʮʝʥʘ ʠ ʛʦʣʦʮʝʥʘ. 

ʇɸʃɽʆɻɽʅʆɺɸʗ ʉʀʉʊɽʄɸ 

ʇʘʣʝʦʛʝʥ ʧʨʝʜʩʪʘʚʣʝʥ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʚʩʝʭ ʪʨʝʭ ʷʨʫʩʦʚ. 
ʅʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʣʠʩʪʘ ʢ ʦʩʥʦʚʘʥʠʶ ʨʘʟʨʝʟʘ ʧʨʠʫʨʦʯʝʥʳ ʤʦʨʩʢʠʝ ʬʘʮʠʠ ʪʘ-
ʣʠʮʢʦʡ } 1, ʣʶʣʠʥʚʦʨʩʢʦʡ } 1ï2 ʠ ʪʘʚʜʠʥʩʢʦʡ } 2 ʩʚʠʪ. 
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ʇɸʃɽʆʎɽʅ 

ʊʘʣʠʮʢʠʡ ʛʦʨʠʟʦʥʪ 

ʆʙʲʝʜʠʥʷʝʪ ʤʦʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʪʘʣʠʮʢʦʡ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʪʝʨʨʠʛʝʥʥʳʝ 
ʚʳʣʢʦʚʩʢʦʡ ʩʚʠʪ. 
ʊʘʣʠʮʢʘʷ ʩʚʠʪʘ (} 1tl) ʚʩʢʨʳʪʘ ʨʝʜʢʠʤʠ ʩʢʚʘʞʠʥʘʤʠ ʚ ɹʘʨʘʙʠʥʩʢʦ-

ʂʫʣʫʥʜʠʥʩʢʦʤ ʨʘʡʦʥʝ ʚ ʠʥʪʝʨʚʘʣʝ 272ï502 ʤ: ɻʦʨʙʫʥʦʚʩʢʦʡ, ɹʘʨʘʙʠʥʩʢʦʡ, 
ʖʞʥʦ-ʏʫʣʳʤʩʢʦʡ, 38 (ʩ. ʇʝʪʨʦʛʨʘʜʢʘ), 37 (ʩ. ʂʘʙʠʥʝʪʥʦʝ), 98 (ʩ. ʗʨʢʠ ʥʘ 
ʨ. ʏʫʣʳʤ), ʛʜʝ ʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʨʩʢʠʤʠ ʠ ʤʝʣʢʦʚʦʜʥʦ-ʤʦʨʩʢʠʤʠ ʩʚʝʪʣʦ-
ʩʝʨʳʤʠ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʳʤʠ ʛʣʠʥʘʤʠ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ï ʩ ʛʥʝʟʜʘʤʠ ʩʮʝ-
ʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʝʩʢʘ ʠ ʤʝʣʢʦʡ ʬʦʩʬʘʪʥʦʡ ʛʘʣʴʢʦʡ. ʆʪʣʦʞʝʥʠʷ ʪʘʣʠʮʢʦʡ 
ʩʚʠʪʳ ʫʩʪʘʥʦʚʣʝʥʳ ʪʘʢʞʝ ʚ ʩʢʚ. 260 ʙʣʠʟ ʩʝʣʘ ʄʠʭʘʡʣʦʚʩʢʦʝ (ʉʝʚʝʨʥʘʷ ʂʫ-
ʣʫʥʜʘ). ɿʜʝʩʴ ʧʦʜ ʩʣʦʝʤ ʧʝʩʯʘʥʠʢʘ ʣʶʣʠʥʚʦʨʩʢʦʡ ʩʚʠʪʳ } 1Ȼ2 ʚ ʠʥʪʝʨʚʘʣʝ 544ï
551 ʤ ʥʘʙʣʶʜʘʝʪʩʷ ʪʦʥʢʦʝ ʯʝʨʝʜʦʚʘʥʠʝ ʪʝʤʥʦ-ʩʝʨʳʭ ʠ ʯʝʨʥʳʭ ʪʦʥʢʦʜʠʩʧʝʨʩ-
ʥʳʭ ʧʣʦʪʥʳʭ ʛʣʠʥ ʩ ʩʝʨʳʤʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʤʠ ʘʣʝʚʨʠʪʦʚʳʤʠ ʧʝʩʢʘʤʠ ʩ ʨʘʩ-
ʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ. 
ʉʚʠʪʘ ʩ ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʝʪ ʥʘ ʛʘʥʴʢʠʥʩʢʦʡ ʩʚʠʪʝ K2 ʠ ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʦʪ-

ʣʦʞʝʥʠʷʭ ʚʝʨʭʥʝʛʦ ʤʝʣʘ, ʧʦʩʪʝʧʝʥʥʦ ʠʣʠ ʩ ʨʘʟʤʳʚʦʤ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʣʶʣʠʥ-
ʚʦʨʩʢʦʡ ʩʚʠʪʦʡ. 
ʀʟ ʦʪʣʦʞʝʥʠʡ ʩʚʠʪʳ ʚ ɹʘʨʘʙʠʥʩʢʦʡ ʩʢʚʘʞʠʥʝ ʈ. ʍ. ʃʠʧʤʘʥ ʦʧʨʝʜʝʣʝʥʳ 

ʬʦʨʘʤʠʥʠʬʝʨʳ ʧʣʦʭʦʡ ʩʦʭʨʘʥʥʦʩʪʠ ï Bathysiphon sp., Haplophragmoides ex. 
gr. excavata Cysh. et Wat., Glomospira sp., Cristellaria sp., ʨʘʜʠʦʣʷʨʠʠ Cenodis-
cus sp., Spongodiscus sp. ɺ ʩʢʚ. 260 ʕ. ɸ. ʂʦʧʳʪʦʚʦʡ ʦʙʥʘʨʫʞʝʥ ʩʧʦʨʦʚʦ-
ʧʳʣʮɹʝʚʦʡ ʢʦʤʧʣʝʢʩ ʧʘʣʠʥʦʟʦʥʳ ʃ. ɸ. ʇʘʥʦʚʦʡ ï Trudopollis menneriï
Triatriopollenites arboratusïAnacolosidites insignis ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʦʢʨʳʪʦ-
ʩʝʤʝʥʥʳʭ ʨʘʩʪʝʥʠʡ Nudopollis, Basopollis, Oculopollis, ʢʦʪʦʨʳʡ ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʫʝʪ ʦ ʧʘʣʝʦʮʝʥʦʚʦʤ ʚʦʟʨʘʩʪʝ ʦʪʣʦʞʝʥʠʡ. 
ʇʘʣʝʦʮʝʥʦʚʳʡ ʚʦʟʨʘʩʪ ʪʘʣʠʮʢʦʡ ʩʚʠʪʳ ʫʙʝʜʠʪʝʣʴʥʦ ʜʦʢʘʟʘʥ ʙʣʠʟʦʩʪʴʶ 

ʩʦʩʪʘʚʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʜʠʥʦʮʠʩʪ ʩ ʟʦʥʘʣʴʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ 
ʩʪʨʘʪʦʪʠʧʠʯʝʩʢʠʭ ʨʘʟʨʝʟʦʚ ʜʘʥʠʷ ʠ ʟʝʣʘʥʜʠʷ Senoniasphaera inornata, Alter-
bidinium circulumïCerodinium speciosum [131, 15, 16, 75]. 
ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʣʝʛʝʥʜʦʡ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʩʝʨʠʠ ʣʠʩʪʦʚ ɻʦʩʛʝʦʣʢʘʨ-

ʪ-r1000/3 [195], ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʩʭʝʤʦʡ ʧʘʣʝʦʛʝʥʘ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ 
ʨʘʚʥʠʥʳ [160] ʠ ʧʦʣʦʞʝʥʠʶ, ʚ ʨʘʟʨʝʟʝ ʚʦʟʨʘʩʪ ʪʘʣʠʮʢʦʡ ʩʚʠʪʳ ʧʨʠʥʠʤʘʝʪʩʷ ʚ 
ʦʙʲʝʤʝ ʜʘʪʩʢʦʛʦ, ʟʝʣʘʥʜʩʢʦʛʦ ʠ ʯʘʩʪʠ ʪʘʥʝʪʩʢʦʛʦ ʷʨʫʩʦʚ ʧʘʣʝʦʮʝʥʘ. 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ï 37 ʤ. 
ɺʳʣʢʦʚʩʢʘʷ ʩʚʠʪʘ (} 1vl) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʂʫʣʫʥ-

ʜʠʥʩʢʦʡ ʚʧʘʜʠʥʳ ʚ ʇʨʠʦʙʩʢʦ-ʇʨʝʜʘʣʪʘʡʩʢʦʤ ʨʘʡʦʥʝ (ʇʨʝʜʢʫʣʫʥʜʠʥʩʢʦʤ, 
ʇʨʠʯʫʤʳʰʩʢʦʤ ʠ ʇʨʝʜʘʣʪʘʡʩʢʦʤ ʧʦʜʨʘʡʦʥʘʭ), ʧʦ ʦʙʲʝʤʫ ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʩ 
ʥʠʞʥʝʦʩʪʨʦʚʥʦʚʩʢʦʡ ʧʦʜʩʚʠʪʦʡ, ʚʩʢʨʳʪʘ ʩʢʚʘʞʠʥʘʤʠ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ 
(ʩʢʚ. 242) ʠ ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ (ʩʢʚʘʞʠʥʳ 252, 256, 248, 237 ʠ ʜʨ.) ʨ. ʆʙʴ ʥʘ ʛʣʫ-
ʙʠʥʘʭ 297ï424 ʤ. 
ʅʘʠʙʦʣʝʝ ʧʦʣʥʳʡ ʨʘʟʨʝʟ ʠʟʫʯʝʥ ʚ ʩʢʚ. 248 (ʩ. ʖʜʠʭʘ), ʛʜʝ ʧʦʜ ʦʣʠʛʦʮʝʥʦ-

ʚʳʤʠ ʧʝʩʢʘʤʠ ʥʦʚʦʤʠʭʘʡʣʦʚʩʢʦʡ ʩʚʠʪʳ ʚ ʠʥʪʝʨʚʘʣʝ 366ï423,8 ʤ ʟʘʣʝʛʘʶʪ 
ʧʝʨʝʩʣʘʠʚʘʶʱʠʝʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʢʦʨʠʯʥʝʚʦ-ʪʝʤʥʦ-ʩʝʨʳʝ ʦʟʝʨʥʳʝ ʛʣʠʥʳ, ʛʣʠ-
ʥʠʩʪʳʝ ʘʣʝʚʨʠʪʳ ʠ ʧʝʩʢʠ ʩ ʧʨʦʩʣʦʷʤʠ (0,2ï0,4 ʤ) ʣʠʛʥʠʪʘ. ɻʣʠʥʘ ʩʝʨʘʷ ʠ 
ʩʚʝʪʣʦ-ʩʝʨʘʷ ʧʣʦʪʥʘʷ, ʞʠʨʥʘʷ ʥʘ ʦʱʫʧʴ, ʩ ʜʨʝʚʝʩʥʳʤʠ ʦʩʪʘʪʢʘʤʠ. ʇʝʩʦʢ ʙʝ-
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ʣʳʡ, ʠʥʦʛʜʘ ʩ ʞʝʣʪʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ ʪʦʥʢʦʟʝʨʥʠʩʪʳʡ ʠ ʛʨʫʙʦʟʝʨʥʠʩʪʳʡ ʢʚʘʨ-
ʮʝʚʳʡ, ʢʘʦʣʠʥʠʟʠʨʦʚʘʥʥʳʡ ʩʣʶʜʠʩʪʳʡ, ʦʙʠʣʴʥʦ ʥʘʩʳʱʝʥ ʬʠʪʦʜʝʪʨʠʪʦʤ. 
ʃʠʛʥʠʪ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʡ, ʙʫʨʦʚʘʪʦ-ʯʝʨʥʳʡ ʠ ʯʝʨʥʳʡ, ʩ ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʡ-
ʢʘʤʠ ʙʝʣʦʡ ʢʘʦʣʠʥʦʚʦʡ ʛʣʠʥʳ. ʅʠʞʝ ʟʘʣʝʛʘʶʪ ʚʝʨʭʥʝʤʝʣʦʚʳʝ ʢʦʥʪʠʥʝʥʪʘʣʴ-
ʥʳʝ ʦʩʘʜʢʠ ʩʳʤʩʢʦʡ ʩʚʠʪʳ. 
ɺ ʩʢʚ. 257 (ʩ. ʈʳʙʥʦʝ) ʦʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʣʠʥʘʤʠ, ʩ ʨʘʟʤʳʚʦʤ ʟʘʣʝ-

ʛʘʶʪ ʥʘ ʦʙʨʘʟʦʚʘʥʠʷʭ ʚʝʨʭʥʝʛʦ ʤʝʣʘ ʠ ʥʝʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʪʳ ʘʣʝʡʩʢʦʡ ʩʚʠ-
ʪʦʡ ʵʦʮʝʥʘ. 
ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʢʦʤʧʣʝʢʩʳ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ 

ʧʳʣʮɹ  rʧʦʢʨʳʪʦʩʝʤʝʥʥʳʭ Myrica sp., Platycarya sp., Cyclocarya sp. ʠ ʜʨ., ʨʦ-
ʜʦʚ Tricolporites, Triatriopollenites, Sporopollis. ʉʨʝʜʠ ʛʦʣʦʩʝʤʝʥʥʳʭ ʚ ʙʦʣʴ-
ʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʩʪʨʝʯʘʝʪʩʷ ʧʳʣʴʮʘ Taxodiaceae, Pinus cembraeformis Zakl. 
[235]. 
ʉʦʩʪʘʚ ʠʩʢʦʧʘʝʤʦʡ ʬʣʦʨʳ ʠ ʪʠʧ ʩʣʦʠʩʪʦʩʪʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʦʟʝʨʥʳʝ ʠ ʦʟʝʨ-

ʥʦ-ʨʝʯʥʳʝ ʫʩʣʦʚʠʷ ʥʘʢʦʧʣʝʥʠʷ ʦʩʘʜʢʦʚ ʠ ʧʘʣʝʦʮʝʥʦʚʳʡ ʚʦʟʨʘʩʪ (ʜʘʪ, ʟʝʣʘʥ-
ʜʠʡ, ʯʘʩʪʴ ʪʘʥʝʪʩʢʦʛʦ ʷʨʫʩʘ). 
ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ʩʦʩʪʘʚʣʷʝʪ 16ï60 ʤ. 

ɺɽʈʍʅʀʁ ʇɸʃɽʆʎɽʅïʕʆʎɽʅ 

ʃʶʣʠʥʚʦʨʩʢʠʡ ʛʦʨʠʟʦʥʪ 

ʃʶʣʠʥʚʦʨʩʢʘʷ ʩʚʠʪʘ (} 1ï2ll ) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ɹʘʨʘʙʠʥʩʢʦ-ʂʫʣʫʥ-
ʜʠʥʩʢʦʤ ʬʘʮʠʘʣʴʥʦʤ ʨʘʡʦʥʝ, ʛʜʝ ʝʝ ʢʨʦʚʣʷ ʚʩʢʨʳʪʘ ʥʘ ʛʣʫʙʠʥʘʭ 201ï468 ʤ. 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 125 ʤ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ (ɹʘʨʘʙʠʥʩʢʘʷ ʠ 
ɻʦʨʙʫʥʦʚʩʢʘʷ ʩʢʚʘʞʠʥʳ) ʜʦ 17 ʤ (ʩʢʚ. 85, ʩ. ʉʝʨʝʜʠʥʦ ʂʦʣʳʚʘʥʩʢʦʛʦ ʨʘʡʦʥʘ), 
ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ï ʦʪ 140 ʤ (ʂʘʨʘʩʫʢʩʢʘʷ ʩʢʚ. 207) ʜʦ 20ï80 ʤ (ʩʢʚʘʞʠʥʳ ʚ ʨʘʡ-
ʦʥʝ ʦʟʝʨ ʂʫʣʫʥʜʠʥʩʢʦʝ ʠ ʂʫʯʫʢʩʢʦʝ). ɺ ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʚ ʢʨʘʝʚʦʡ 
ʯʘʩʪʠ ɹʘʨʘʙʠʥʩʢʦ-ʇʠʭʪʦʚʩʢʦʡ ʤʦʥʦʢʣʠʥʘʣʠ ʪʦʣʱʘ ʚʳʢʣʠʥʠʚʘʝʪʩʷ. 
ʆʪʣʦʞʝʥʠʷ ʩ ʨʘʟʤʳʚʦʤ ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʥʝʩʦʛʣʘʩʠʝʤ ʟʘʣʝʛʘʶʪ ʥʘ 

ʛʘʥʴʢʠʥʩʢʦʡ K2, ʩʳʤʩʢʦʡ K2 ʠ ʣʝʥʴʢʦʚʩʢʦʡ K1ï2 ʩʚʠʪʘʭ, ʫʯʘʩʪʢʘʤʠ ʥʘ ʧʘʣʝʦ-
ʟʦʝ; ʥʝʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʤʦʨʩʢʠʤʠ ʛʣʠʥʘʤʠ ʪʘʚʜʠʥʩʢʦʡ ʠ ʢʦʥʪʠʥʝʥ-
ʪʘʣʴʥʳʤʠ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʤʠ ʦʩʘʜʢʘʤʠ ʶʨʢʦʚʩʢʦʡ ʩʚʠʪ. 
ʉʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʨʩʢʠʤʠ ʠ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʤʠ ʬʘʮʠʷʤʠ, ʩʣʦʞʝʥʘ 

ʟʝʣʝʥʦʚʘʪʦ-ʪʝʤʥʦ-ʩʝʨʳʤʠ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʳʤʠ ʛʣʠʥʘʤʠ, ʧʝʨʝʩʣʘʠʚʘʶʱʠ-
ʤʠʩʷ ʩ ʩʚʝʪʣʦ-ʟʝʣʝʥʳʤʠ ʪʦʥʢʦ-ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ ʠ ʟʝʣʝʥʳʤʠ ʧʝʩʯʘ-
ʥʳʤʠ ʛʣʠʥʘʤʠ. ɻʣʠʥʳ ʩʦʜʝʨʞʘʪ ʯʘʩʪʳʝ ʛʥʝʟʜʘ ʩʝʨʦʛʦ ʪʦʥʢʦʟʝʨʥʠʩʪʦʛʦ ʧʝʩʢʘ 
ʠ ʤʝʣʴʥʠʢʦʚʠʪʘ, ʧʨʠʤʝʩʴ ʛʨʫʙʦʟʝʨʥʠʩʪʦʛʦ ʧʝʩʢʘ, ʛʨʘʚʠʷ ʠ ʤʝʣʢʦʡ ʛʘʣʴʢʠ 
ʢʚʘʨʮʘ. ʅʘ ʟʘʧʘʜʝ ʪʝʨʨʠʪʦʨʠʠ ʚʩʪʨʝʯʘʶʪʩʷ ʩʚʝʪʣʦ-ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʝ ʛʣʠʥʳ, ʚ 
ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʦʧʦʢʦʚʠʜʥʳʝ, ʪʚʝʨʜʳʝ, ʧʣʦʪʥʳʝ, ʘʨʛʠʣʣʠʪʦʧʦʜʦʙʥʳʝ, ʩ 
ʨʘʢʦʚʠʩʪʳʤ ʠʣʠ ʥʝʨʦʚʥʳʤ ʛʣʷʥʮʝʚʳʤ ʠʟʣʦʤʦʤ, ʧʨʦʩʣʦʷʤʠ ʟʝʣʝʥʦ-ʩʝʨʳʭ 
ʢʚʘʨʮ-ʛʣʘʫʢʦʥʠʪʦʚʳʭ ʪʦʥʢʦ- ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʛʣʘ-
ʫʢʦʥʠʪʦʚʳʭ ʧʝʩʯʘʥʠʢʦʚ ʠ ʪʝʤʥʦ-ʩʝʨʳʭ ʘʨʛʠʣʣʠʪʦʚ. 
ɺʦʩʪʦʯʥʝʝ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʝʝ ʩ. ʂʘʨʛʘʪ ʧʝʩʢʠ ʠ ʧʝʩʯʘʥʠʢʠ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʩʚʠʪʳ ʠ ʦʧʦʢʦʚʠʜʥʳʝ ʛʣʠʥʳ ʚʳʢʣʠʥʠʚʘʶʪʩʷ ʠ ʜʘʣʝʝ ʥʘ ʚʦʩʪʦʢ ʧʨʦʩʣʝʞʠʚʘ-
ʶʪʩʷ ʪʦʣʴʢʦ ʟʝʣʝʥʳʝ ʪʦʥʢʦʩʣʦʠʩʪʳʝ ʠ ʣʠʩʪʦʚʘʪʳʝ ʛʣʠʥʳ ʩ ʧʨʠʩʳʧʢʘʤʠ ʘʣʝʚ-
ʨʠʪʘ, ʟʝʨʥʘʤʠ ʧʠʨʠʪʘ ʠ ʩʠʜʝʨʠʪʘ. ʕʪʠ ʦʪʣʦʞʝʥʠʷ ʉ. ɹ. ʐʘʮʢʠʤ ʦʪʥʦʩʠʣʠʩʴ ʢ 
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ʥʶʨʦʣʴʩʢʦʡ ʩʚʠʪʝ ʵʦʮʝʥʘ, ʜʘʪʠʨʦʚʘʣʠʩʴ ʚʝʨʭʥʝʡ ʯʘʩʪʴʶ ʚʝʨʭʥʝʡ ʨʘʜʠʦʣʷʨʠʝ-
ʚʦʡ ʟʦʥʳ ʈ. ʍ. ʃʠʧʤʘʥ ʩ ʢʦʤʧʣʝʢʩʘʤʠ ʨʘʜʠʦʣʷʨʠʡ Ellipsoxiphus, Pixilla oligo-
caenica chabakovi ʠ Heliodiscus lentis ʠ ʜʠʘʪʦʤʝʡ ʩ Coscinodiscus poliactis ʠ 
Pixilla oligocaenica, ʘ ɺ. ɸ. ʄʘʨʪʳʥʦʚʳʤ ï ʢ ʥʠʞʥʝʪʘʚʜʠʥʩʢʦʡ ʧʦʜʩʚʠʪʝ (ʧʠʭ-
ʪʦʚʩʢʠʝ ʩʣʦʠ) } 2.  
ʕʦʮʝʥʦʚʳʡ ʚʦʟʨʘʩʪ ʣʶʣʠʥʚʦʨʩʢʠʭ ʛʣʠʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʥʘʭʦʜʢʘʤ ʨʘʜʠʦ-

ʣʷʨʠʡ Heliodiscus lentis, Ellipsoxiphus chabakovi Lipman, ʢʦʤʧʣʝʢʩʘ ʩʧʦʨ ʠ 
ʧʳʣʴʮʳ ʧʘʣʠʥʦʟʦʥ Castanta pseudocingulum (ʩʢʚ. 26, ʧʦʩ. ɹʫʜʝʥʥʦʚʩʢʠʡ). 
ɸʥʘʣʦʛʠʯʥʳʝ ʬʦʨʤʳ ʚʩʪʨʝʯʝʥʳ ʚ ʩʢʚ. 90, ʩ. ʇʝʪʨʦʧʘʚʣʦʚʢʘ) ʠ ʜʨ. ɺ ʩʢʚ. 126 
(ʩ. ɿʘʚʴʷʣʦʚʦ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ) ʚ ʠʥʪʝʨʚʘʣʝ 323,6ï334,5 ʤ ʥʘʡʜʝʥʳ ʬʦʨʘʤʠ-
ʥʠʬʝʨʳ ʩ Textularia carinatoformis, ʚʦʟʨʘʩʪ ʢʦʪʦʨʳʭ, ʧʦ ʤʥʝʥʠʶ ʄ. ɺ. ʋʰʘ-
ʢʦʚʦʡ, ʵʦʮʝʥʦʚʳʡ, ʘ ʧʦ ʟʘʢʣʶʯʝʥʠʶ ʅ. ʅ. ʉʫʙʙʦʪʠʥʦʡ [165] ʠ ʕ. ʅ. ʂʠʩʝʣʴ-
ʤʘʥ [95], ï ʥʠʞʥʝʵʦʮʝʥʦʚʳʡ (ʠʧʨïʣʶʪʝʪ). ɸ. ʀ. ʗʢʦʚʣʝʚʦʡ ʧʦ ʤʘʪʝʨʠʘʣʘʤ 
ʗʩʥʦ-ʇʦʣʷʥʩʢʠʭ ʩʢʚʘʞʠʥ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʨʘʤʢʘʭ ʣʶʣʠʥʚʦʨʩʢʦʛʦ ʛʦʨʠʟʦʥ-
ʪʘ ʚʳʷʚʣʝʥʳ 12 ʜʠʥʦʮʠʩʪʦʚʳʭ ʟʦʥ, ʘ ʚʦʟʨʘʩʪ ʛʦʨʠʟʦʥʪʘ ʦʛʨʘʥʠʯʝʥ ʠʥʪʝʨʚʘ-
ʣʦʤ ʦʪ ʪʘʥʝʪʘ ʜʦ ʪʝʨʤʠʥʘʣʴʥʦʛʦ ʠʧʨʘ [175]. 
ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʣʝʛʝʥʜʦʡ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʩʝʨʠʠ ɻʂ-1000/3 ʚʦʟʨʘʩʪ ʩʚʠʪʳ 

ʧʨʠʥʷʪ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ ʧʦʟʜʥʝʛʦ ʧʘʣʝʦʮʝʥʘ ʜʦ ʨʘʥʥʝʛʦ ʵʦʮʝʥʘ (ʪʘʥʝʪïʣʶʪʝʪ), 
ʯʪʦ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ. 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʩʚʠʪʳ ï 140 ʤ. 

ʊʘʚʜʠʥʩʢʠʡ ʛʦʨʠʟʦʥʪ 

ʆʙʲʝʜʠʥʷʝʪ ʦʪʣʦʞʝʥʠʷ ʪʘʚʜʠʥʩʢʦʡ ʠ ʶʨʢʦʚʩʢʦʡ ʩʚʠʪ (} 2). 
ʊʘʚʜʠʥʩʢʘʷ ʩʚʠʪʘ (} 2tv) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ɹʘʨʘʙʠʥʩʢʦ-ʂʫʣʫʥʜʠʥ-

ʩʢʦʤ ʬʘʮʠʘʣʴʥʦʤ ʨʘʡʦʥʝ. ɽʝ ʢʨʦʚʣʷ ʚʩʢʨʳʪʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ 
ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 160 ʤ (ʩʝʚʝʨʦ-ʟʘʧʘʜ ɹʘʨʘʙʠʥʩʢʦʛʦ ʨʘʡʦʥʘ, ɻʦʨʙʫʥʦʚʩʢʦʝ ʧʦʜ-
ʥʷʪʠʝ) ʠ 187 ʤ (ʂʫʣʫʥʜʠʥʩʢʠʡ ʨʘʡʦʥ, ʚʙʣʠʟʠ ʦʟ. ʂʫʯʫʢʩʢʦʝ) ʜʦ 315 ʤ 
(ʩʢʚ. 260, ʩ. ʄʠʭʘʡʣʦʚʢʘ, ʚʙʣʠʟʠ ʦʟ. ɹʦʣ. ʊʦʧʦʣʴʥʦʝ). 
ʆʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʦʨʩʢʠʤʠ ʟʝʣʝʥʳʤʠ ʠ ʟʝʣʝʥʦ-ʩʝʨʳʤʠ ʛʣʠʥʘʤʠ 

ʘʣʝʚʨʠʪʠʩʪʳʤʠ, ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʳʤʠ ʠ ʞʠʨʥʳʤʠ ʩʦ ʩʣʦʠʩʪʦʡ ʠ ʧʣʠʪʯʘʪʦʡ 
ʪʝʢʩʪʫʨʘʤʠ, ʧʦʜʯʝʨʢʥʫʪʳʤʠ ʪʦʥʢʠʤʠ (1ï2 ʤʤ) ʩʣʦʡʢʘʤʠ, ʧʨʠʩʳʧʢʘʤʠ ʠ ʛʥʝʟ-
ʜʘʤʠ ʩʚʝʪʣʦ-ʩʝʨʦʛʦ ʘʣʝʚʨʠʪʦʚʦʛʦ ʧʝʩʢʘ ʩ ʞʝʣʚʘʢʘʤʠ ʛʣʠʥʠʩʪʳʭ ʩʠʜʝʨʠʪʦʚ, 
ʚʢʣʶʯʝʥʠʷʤʠ ʧʠʨʠʪʘ-ʤʘʨʢʘʟʠʪʘ. ɺ ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʚ ʦʢʨʘʠʥʥʦʡ ʯʘ-
ʩʪʠ ʙʘʩʩʝʡʥʘ, ʚ ʧʦʣʦʩʝ ʩ. ɹʣʘʛʦʚʝʱʝʥʢʘ (ʂʫʯʫʢʩʢʠʝ ʩʢʚʘʞʠʥʳ)ïʩ. ʃʝʥʴʢʠ 
(ʩʢʚ. 278)ïʩ. ɿʘʚʴʷʣʦʚʦ (ʩʢʚ. 284) ʟʝʣʝʥʦʮʚʝʪʥʳʝ ʤʦʨʩʢʠʝ ʛʣʠʥʳ ʪʘʚʜʠʥʩʢʦʡ 
ʩʚʠʪʳ ʟʘʤʝʱʘʶʪʩʷ ʥʘ ʩʝʨʦʮʚʝʪʥʳʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʧʝʩʢʠ ʶʨʢʦʚʩʢʦʡ. 
ɺ ʛʣʠʥʘʭ ʪʘʚʜʠʥʩʢʦʡ ʩʚʠʪʳ ɺ. ʄ. ʇʦʜʦʙʠʥʦʡ ʦʙʥʘʨʫʞʝʥʳ ʦʩʪʘʪʢʠ ʬʦʨʘ-

ʤʠʥʠʬʝʨ Cribroelphidium ristanicum Byk., ʠʟʨʝʜʢʘ ʚʩʪʨʝʯʘʶʪʩʷ ʦʩʪʘʪʢʠ ʦʩʪʨʘ-
ʢʦʜ, ʝʱʝ ʨʝʞʝ ʤʦʣʣʶʩʢʦʚ, ʧʦʩʪʦʷʥʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʉʇʂ ʧʘʣʠʥʦʟʦʥʳ Quer-
cus gracilisïQuercus graciliformis) ʠ ʜʠʥʦʮʠʩʪʳ. ʕʪʠ ʥʘʭʦʜʢʠ ʧʦʟʚʦʣʷʶʪ ʦʪ-
ʣʦʞʝʥʠʷ ʪʘʚʜʠʥʩʢʦʡ ʩʚʠʪʳ ʩʦʧʦʩʪʘʚʠʪʴ ʩ ʨʘʟʨʝʟʘʤʠ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʤʠ 
ʟʦʥʘʣʴʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʧʣʘʥʢʪʦʥʥʳʭ ʬʦʨʘʤʠʥʠʬʝʨ ʠ ʥʘʥʦʧʣʘʥʢʪʦʥʘ, ʠ 
ʜʘʪʠʨʦʚʘʪʴ ʩʨʝʜʥʠʤïʚʝʨʭʥʠʤ ʵʦʮʝʥʦʤ (ʙʘʨʪʦʥʩʢʠʡ ʠ ʧʨʠʘʙʦʥʩʢʠʡ ʷʨʫʩʳ). 
ʄ. ɸ. ɸʭʤʝʪʴʝʚ ʠ ʅ. ʀ. ɿʘʧʦʨʦʞʝʮ, ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʠʟʫʯʝʥʠʷ ʩʣʦʝʚ ʩ Azolla, 
ʦʙʦʩʥʦʚʳʚʘʶʪ ʵʦʮʝʥʦʚʳʡ ʚʦʟʨʘʩʪ ʦʩʘʜʢʦʚ [16]. ɸ. ʀ. ʗʢʦʚʣʝʚʦʡ ʚ ʪʘʚʜʠʥ-
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ʩʢʦʤ ʛʦʨʠʟʦʥʪʝ ʚʳʜʝʣʝʥʦ ʧʷʪʴ ʜʠʥʦʮʠʩʪʦʚʳʭ ʟʦʥ ʩ ʚʦʟʨʘʩʪʦʤ ʚ ʠʥʪʝʨʚʘʣʝ 
ʢʦʥʝʮ ʣʶʪʝʪʘïʧʦʟʜʥʠʡ ʧʨʠʘʙʦʥ [175]. 
ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ʜʦʩʪʠʛʘʝʪ 80 ʤ. 
ʖʨʢʦʚʩʢʘʷ ʩʚʠʪʘ (} 2jr) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ɹʘʨʘʙʠʥʩʢʦ-ʂʫʣʫʥʜʠʥ-

ʩʢʦʤ ʠ ʇʨʠʦʙʩʢʦ-ʇʨʝʜʘʣʪʘʡʩʢʦʤ (ʇʨʝʜʘʣʪʘʡʩʢʠʡ ʠ ʇʨʝʜʢʫʣʫʥʜʠʥʩʢʠʡ ʧʦʜ-
ʨʘʡʦʥʳ) ʬʘʮʠʘʣʴʥʳʭ ʨʘʡʦʥʘʭ. ɺʦʩʪʦʯʥʘʷ ʛʨʘʥʠʮʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʪʣʦʞʝ-
ʥʠʡ ʢʦʥʬʦʨʤʥʘ ʢʦʥʪʫʨʘʤ ʊʦʤʩʢʦ-ʂʘʤʝʥʩʢʦʛʦ ʚʳʩʪʫʧʘ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʬʫʥʜʘ-
ʤʝʥʪʘ ʠ ʛʨʘʥʠʮʝ ʨʘʟʚʠʪʠʷ ʦʩʘʜʢʦʚ ʣʶʣʠʥʚʦʨʩʢʦʡ ʩʚʠʪʳ } 2. ʅʘ ʩʝʚʝʨʝ ʣʠʩʪʘ 
ʦʥʠ ʚʩʢʨʳʪʳ ʩʢʚʘʞʠʥʘʤʠ ʚ ʠʥʪʝʨʚʘʣʝ 204,5ï222,1 ʤ, ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʪʝʨʨʠ-
ʪʦʨʠʠ ï 233ï265 ʤ (ʵʨʦʟʠʦʥʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʚʧʘʜʠʥʘ ʚ ʧʘʣʝʦʟʦʡʩʢʦʤ ʬʫʥ-
ʜʘʤʝʥʪʝ ʧʦʜ ʨ. ʂʘʨʘʩʫʢ), ʥʘ ʶʛʝ (ʇʨʝʜʘʣʪʘʡʩʢʠʡ ʧʦʜʨʘʡʦʥ) ï 239ï352 ʤ. 
ʆʪʣʦʞʝʥʠʷ ʥʝʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʶʪ ʥʘ ʣʶʣʠʥʚʦʨʩʢʦʡ ʩʚʠʪʝ ·1ï2 ʠ ʩ ʨʘʟʤʳʚʦʤ 

ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʘʪʣʳʤʩʢʦʡ ·3. 
ʉʚʠʪʘ ʦʙʲʝʜʠʥʷʝʪ ʘʣʣʶʚʠʘʣʴʥʦ-ʦʟʝʨʥʳʝ ʧʝʩʢʠ ʨʘʟʥʦʡ ʟʝʨʥʠʩʪʦʩʪʠ, ʘʣʝʚ-

ʨʠʪʳ ʠ ʘʣʝʚʨʠʪʦʚʳʝ ʛʣʠʥʳ, ʩ ʥʘʤʳʚʘʤʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʜʝʪʨʠʪʘ ʠ ʣʠʛʥʠʪʦʚʳ-
ʤʠ ʩʣʦʡʢʘʤʠ. ʄʝʩʪʘʤʠ ʩʦʜʝʨʞʠʪ ʧʨʦʩʣʦʠ ʟʝʣʝʥʳʭ ʤʦʨʩʢʠʭ ʛʣʠʥ ï ʩʚʠʜʝʪʝʣʴ-
ʩʪʚʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʡ ʥʘ ʬʦʥʝ ʨʝʛʨʝʩʩʠʠ ʤʦʨʷ.  
ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʠ ʩʝʤʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʘʥʘʣʦʛʠʯʥʳ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ-

ʥʳʤ ʚ ʪʘʚʜʠʥʩʢʦʡ ʩʚʠʪʝ (ʙʘʨʪʦʥ ʠ ʧʨʠʘʙʦʥ ʵʦʮʝʥʘ). 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʦʩʘʜʢʦʚ ï 56 ʤ. 

ʃʶʣʠʥʚʦʨʩʢʠʡïʪʘʚʜʠʥʩʢʠʡ ʛʦʨʠʟʦʥʪʳ 

ɸʣʝʡʩʢʘʷ ʩʚʠʪʘ (} 1ï2al) ʩʦʚʤʝʩʪʥʦ ʩ ʚʳʣʢʦʚʩʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ 
ʶʞʥʳʭ ʧʦʜʨʘʡʦʥʘʭ ʇʨʠʦʙʩʢʦ-ʇʨʝʜʘʣʪʘʡʩʢʦʛʦ ʬʘʮʠʘʣʴʥʦʛʦ ʨʘʡʦʥʘ (ʚʦʩʪʦʯ-
ʥʘʷ ʯʘʩʪʴ ʂʫʣʫʥʜʠʥʩʢʦʡ ʚʧʘʜʠʥʳ), ʚʩʢʨʳʪʘ ʩʢʚʘʞʠʥʘʤʠ ʥʘ ʛʣʫʙʠʥʘʭ 297ï
350 ʤ, ʢʦʨʨʝʣʠʨʫʝʪʩʷ ʩ ʚʝʨʭʥʝʦʩʪʨʦʚʥʦʚʩʢʦʡ ʧʦʜʩʚʠʪʦʡ. ɿʘʣʝʛʘʝʪ ʥʘ ʚʳʣʢʦʚ-
ʩʢʦʡ ʩʚʠʪʝ, ʥʝʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʦʪʣʦʞʝʥʠʷʤʠ ʘʪʣʳʤʩʢʦʡ (ʦʣʠʛʦʮʝʥ) ʠ 
ʙʘʪʫʨʦʚʩʢʦʡ (ʦʣʠʛʦʮʝʥïʤʠʦʮʝʥ) ʩʚʠʪʘʤʠ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʩʚʝʪʣʦ-ʩʝʨʳʤʠ ʠ ʙʝ-
ʣʳʤʠ ʢʚʘʨʮʝʚʳʤʠ (ʩ ʢʘʦʣʠʥʦʤ) ʧʝʩʢʘʤʠ, ʩʫʧʝʩʷʤʠ, ʘʣʝʚʨʠʪʘʤʠ ʠ ʘʣʝʚʨʠʪʦ-
ʚʳʤʠ ʛʣʠʥʘʤʠ, ʧʨʦʩʣʦʷʤʠ (0,1ï0,2 ʤ) ʙʫʨʳʭ ʫʛʣʝʡ. 
ʅʠʞʥʷʷ ʯʘʩʪʴ ʩʚʠʪʳ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ 

ʩ Triatriopollenites ʠ Triporopollenites, ʚʝʨʭʥʷʷ ï ʧʳʣʴʮʦʡ Castanea, Castanop-
sis, Quercus, Nyssa, Rhus ʠ ʜʨ. ʩ ʚʦʟʨʘʩʪʦʤ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʪʘʥʝ-
ʪʘ ʜʦ ʧʨʠʘʙʦʥʘ [160]. 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ï 20ï50 ʤ. 

ʊʘʣʠʮʢʠʡ, ʣʶʣʠʥʚʦʨʩʢʠʡ ʠ ʪʘʚʜʠʥʩʢʠʡ ʛʦʨʠʟʦʥʪ  r

ʆʩʪʨʦʚʥʦʚʩʢʘʷ ʩʚʠʪʘ (} 1ï2os) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʳʭ 
ʧʦʜʨʘʡʦʥʘʭ ʇʨʠʦʙʩʢʦ-ʇʨʝʜʘʣʪʘʡʩʢʦʛʦ ʬʘʮʠʘʣʴʥʦʛʦ ʨʘʡʦʥʘ, ʚʩʢʨʳʪʘ ʤʥʦʛʦ-
ʯʠʩʣʝʥʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ ʥʘ ʛʣʫʙʠʥʘʭ 150ï360 ʤ (ʩʢʚʘʞʠʥʳ 237 ʚ ʂʘʤʝʥʩʢʦʤ 
ʨʘʡʦʥʝ, 246 ï ʩ. ɹʘʪʫʨʦʚʦ, 270 ï ʨ. ʂʫʣʫʥʜʘ, 282ï ʨ. ʂʘʣʤʘʥʢʘ), ʩʦʛʣʘʩʥʦ ʣʝ-
ʞʠʪ ʥʘ ʩʳʤʩʢʦʡ ʩʚʠʪʝ K2, ʨʝʞʝ ʤʝʣ-ʧʘʣʝʦʛʝʥʦʚʳʭ ʢʦʨʘʭ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʥʝʩʦ-
ʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʘʪʣʳʤʩʢʦʡ ʩʚʠʪʦʡ ʦʣʠʛʦʮʝʥʘ. 
ʉʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʟʝʨʥʳʤʠ, ʦʟʝʨʥʦ-ʙʦʣʦʪʥʳʤʠ ʠ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʬʘ-

ʮʠʷʤʠ, ʟʘʤʝʱʘʶʱʠʤʠ ʥʘ ʚʦʩʪʦʢʝ ʪʝʨʨʠʪʦʨʠʠ ʤʦʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʪʘʣʠʮʢʦʡ, 
ʣʶʣʠʥʚʦʨʩʢʦʡ ʠ ʪʘʚʜʠʥʩʢʦʡ ʩʚʠʪ ʥʠʞʥʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʘʣʝʦʛʝʥʘ. ɺ ʢʘʯʝʩʪʚʝ 
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ʩʪʨʘʪʦʪʠʧʠʯʝʩʢʦʛʦ ʧʨʠʥʷʪ ʧʦʣʥʳʡ, ʜʝʪʘʣʴʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʡ ʧʘʣʝʦʥʪʦ-
ʣʦʛʠʯʝʩʢʠʤʠ ʦʩʪʘʪʢʘʤʠ ʨʘʟʨʝʟ ʧʦ ʩʢʚ. 291 (ʩ. ʄʘʤʦʥʪʦʚʦ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʚ 
5 ʢʤ ʶʛʦ-ʚʦʩʪʦʯʥʝʝ ʩ. ʆʩʪʨʦʚʥʦʝ) ʚ ʠʥʪʝʨʚʘʣʝ 346,5ï401,5 ʤ. ʆʪʣʦʞʝʥʠʷ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʝʨʳʤʠ, ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʤʠ, ʩʚʝʪʣʦ-ʩʝʨʳʤʠ ʠ ʙʝʣʳʤʠ ʘʣʝʚʨʠ-
ʪʦʚʳʤʠ, ʘʣʝʚʨʠʪʠʩʪʳʤʠ, ʠʥʦʛʜʘ ʢʘʦʣʠʥʦʚʳʤʠ ʛʣʠʥʘʤʠ, ʢʚʘʨʮʝʚʳʤʠ ʠ ʧʦʣʠ-
ʤʠʢʪʦʚʳʤʠ ʢʘʦʣʠʥʦʚʳʤʠ ʧʝʩʢʘʤʠ ʨʘʟʣʠʯʥʦʡ ʟʝʨʥʠʩʪʦʩʪʠ, ʤʝʩʪʘʤʠ ʩ ʛʨʘʚʠʝʤ 
ʠ ʛʘʣʴʢʘʤʠ, ʘʣʝʚʨʠʪʘʤʠ, ʧʨʦʩʣʦʷʤʠ ʠ ʧʣʘʩʪʘʤʠ ʙʫʨʦʛʦ ʫʛʣʷ. 
ɺ ʄʘʤʦʥʪʦʚʩʢʦʡ ʩʢʚ. 291 ʚ ʩʘʤʳʭ ʥʠʟʘʭ ʩʚʠʪʳ ʥʘ ʛʣʫʙʠʥʝ 401 ʤ 

ʃ. ʃ. ʀʣʴʝʥʦʢ ʫʩʪʘʥʦʚʣʝʥ ʉʇʂ ʥʠʞʥʝʛʦ ʧʘʣʝʦʮʝʥʘ ʩ ʦʙʠʣʠʝʤ ʢʨʫʧʥʦʡ ʧʳʣʴ-
ʮʳ ʩʪʝʤʤʳ Normapolles, ʦʧʨʝʜʝʣʝʥʳ Trudopollis conrector, Myrica sp., ʚ ʠʥ-
ʪʝʨʚʘʣʝ 390ï399 ʤ ʕ. ɸ. ɹʝʩʩʦʥʝʥʢʦ ʠ ʃ. ʃ. ʀʣʴʝʥʦʢ ʚʳʜʝʣʝʥ ʢʦʤʧʣʝʢʩ ʚʝʨʭ-
ʥʝʛʦ ʧʘʣʝʦʮʝʥʘ, ʥʘ ʛʣʫʙʠʥʝ 365ï374 ʤ ʃ. ɺ. ɸʣʝʢʩʘʥʜʨʦʚʦʡ, ʃ. ʃ. ʀʣʴʝʥʦʢ ï 
ʥʠʞʥʝʛʦïʩʨʝʜʥʝʛʦ ʵʦʮʝʥʘ, ʚ ʢʦʪʦʨʦʤ ʜʦʤʠʥʠʨʫʝʪ ʧʳʣʴʮʘ ʧʦʢʨʳʪʦʩʝʤʝʥʥʳʭ 
ʨʘʩʪʝʥʠʡ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʪʨʦʧʠʯʝʩʢʠʭ ʠ ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʚʠʜʦʚ Myrica, 
ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʭ ʬʦʨʤ Quercus, Castanea u 
Castanopsis. ɺ ʩʢʚ. 237 (ʠʥʪʝʨʚʘʣ 244ï259,5 ʤ) ʠʟʫʯʝʥ ʙʦʛʘʪʳʡ ʢʦʤʧʣʝʢʩ 
ʥʠʞʥʝʛʦ ʵʦʮʝʥʘ (ʦʧʨʝʜʝʣʝʥʠʷ ʃ. ɸ. ʇʘʥʦʚʦʡ), ʢʦʪʦʨʳʡ ʚ ʦʙʱʠʭ ʯʝʨʪʘʭ ʘʥʘ-
ʣʦʛʠʯʝʥ ʉʇʂ ʩʢʚ. 291. 
ʇʦ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʤ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʚʦʟʨʘʩʪ ʦʩʪʨʦʚʥʦʚʩʢʦʡ 

ʩʚʠʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ ʨʘʥʥʝʛʦ ʧʘʣʝʦʮʝʥʘ ʜʦ ʧʦʟʜʥʝʛʦ ʵʦʮʝʥʘ 
[131]. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ï 35ï50 ʜʦ 60 ʤ. 

ʆʃʀɻʆʎɽʅ 

ʕʦʮʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ (ʤʦʨʩʢʠʝ ʥʘ ʟʘʧʘʜʝ, ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʝ ʠ ʢʦʥʪʠ-
ʥʝʥʪʘʣʴʥʳʝ ʥʘ ʚʦʩʪʦʢʝ ʧʣʦʱʘʜʠ ʣʠʩʪʘ) ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ 
ʦʪʣʦʞʝʥʠʷʤʠ ʘʪʣʳʤʩʢʦʡ, ʥʦʚʦʤʠʭʘʡʣʦʚʩʢʦʡ, ʞʫʨʘʚʩʢʦʡ, ʣʘʛʝʨʥʦʪʦʤʩʢʦʡ ʠ 
ʥʠʞʥʠʤʠ ʯʘʩʪʷʤʠ ʙʘʪʫʨʦʚʩʢʦʡ ʠ ʢʨʫʪʠʭʠʥʩʢʦʡ ʩʚʠʪ ʦʣʠʛʦʮʝʥʘ. ɺ ʥʠʞʥʝʡ 
ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʧʨʝʦʙʣʘʜʘʶʪ ʜʝʣʴʪʦʚʳʝ ʠ ʘʣʣʶʚʠʘʣʴʥʳʝ (ʘʪʣʳʤʩʢʘʷ ʩʚʠʪʘ), ʚ 
ʩʨʝʜʥʝʡ ï ʦʟʝʨʥʳʝ ʠ ʦʟʝʨʥʦ-ʙʦʣʦʪʥʳʝ ʫʛʣʝʥʦʩʥʳʝ (ʥʦʚʦʤʠʭʘʡʣʦʚʩʢʘʷ) ʬʘ-
ʮʠʠ; ʚʝʥʯʘʶʪ ʨʘʟʨʝʟ ʦʟʝʨʥʦ-ʤʦʨʩʢʠʝ, ʯʘʩʪʠʯʥʦ ʘʣʣʶʚʠʘʣʴʥʦ-ʦʟʝʨʥʳʝ ʦʩʘʜʢʠ 
ʞʫʨʘʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʭʘʪʪʩʢʦʛʦ ʷʨʫʩʘ. 

ɸʪʣʳʤʩʢʠʡ ʛʦʨʠʟʦʥʪ 

ɸʪʣʳʤʩʢʘʷ ʩʚʠʪʘ (} 3at) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦ ʚ ɿʘʧʘʜ-
ʥʦ-ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʥʦʡ ʦʙʣʘʩʪʠ, ʚʩʢʨʳʪʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ ʥʘ 
ʛʣʫʙʠʥʘʭ 125ï380 ʤ (ɹʘʨʘʙʠʥʩʢʘʷ, ʩʢʚʘʞʠʥʳ 207 ʚ ʧʦʩ. ʂʘʨʘʩʫʢ, 268 ʚ ʧʦʩ. 
ʅʦʚʦʤʠʭʘʡʣʦʚʩʢʠʡ, 303 ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʂʫʣʫʥʜʳ ʚ ʩ. ʈʘʟʫʤʦʚʢʘ ʠ ʜʨ.), ʧʨʝʜ-
ʩʪʘʚʣʝʥʘ ʘʣʣʶʚʠʘʣʴʥʳʤʠ, ʤʝʩʪʘʤʠ ï ʚ ɹʘʨʘʙʠʥʩʢʦʤ ʨʘʡʦʥʝ ʠ ʥʘ ʢʨʘʡʥʝʤ ʟʘ-
ʧʘʜʝ ʎʝʥʪʨʘʣʴʥʦʡ ʂʫʣʫʥʜʳ ï ʦʟʝʨʥʦ-ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʬʘʮʠʷʤʠ, ʚʳʜʝʨʞʘʥʘ 
ʧʦ ʩʦʩʪʘʚʫ. ʉʣʦʞʝʥʘ ʩʝʨʳʤʠ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʢʚʘʨʮʝʚʦ-ʧʦʣʝʚʦʰʧʘʪʦʚʳʤʠ, 
ʢʚʘʨʮʝʚʳʤʠ ʠ ʧʦʣʠʤʠʢʪʦʚʳʤʠ ʧʝʩʢʘʤʠ ʨʘʟʣʠʯʥʦʡ ʟʝʨʥʠʩʪʦʩʪʠ, ʨʝʞʝ ʩʝʨʳʤʠ 
ʘʣʝʚʨʠʪʦʚʳʤʠ ʛʣʠʥʘʤʠ ʠ ʘʣʝʚʨʠʪʘʤʠ, ʠʥʦʛʜʘ ʦʙʦʛʘʱʝʥʥʳʤʠ ʢʘʦʣʠʥʠʪʦʤ, 
ʩʣʘʙʦʩʣʶʜʠʩʪʳʤʠ, ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ ʚ ʚʠʜʝ ʜʝʪʨʠʪʘ, ʪʨʫʭʠ ʠ ʤʝʣ-
ʢʠʭ ʦʙʫʛʣʝʥʥʳʭ ʜʨʝʚʝʩʥʳʭ ʦʙʣʦʤʢʦʚ. ʆʢʘʪʘʥʥʦʩʪʴ ʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 
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ʧʣʦʭʘʷ. ʇʝʩʢʠ ʚ ʦʩʥʦʚʘʥʠʠ ʥʝʨʝʜʢʦ ʛʨʘʚʝʣʠʩʪʳʝ. ɺʩʪʨʝʯʘʶʪʩʷ ʚʢʣʶʯʝʥʠʷ 
ʧʠʨʠʪʘ. 
ɻʨʘʥʠʮʘ ʤʝʞʜʫ ʩʝʨʳʤʠ ʦʩʘʜʢʘʤʠ ʘʪʣʳʤʩʢʦʡ ʩʚʠʪʳ ʚ ʩʝʚʝʨʥʳʭ, ʮʝʥʪʨʘʣʴ-

ʥʳʭ ʠ ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʘʭ ʂʫʣʫʥʜʳ ʠ ʧʦʜʩʪʠʣʘʶʱʠʤʠ ʟʝʣʝʥʳʤʠ ʤʦʨʩʢʠʤʠ 
ʛʣʠʥʘʤʠ ʪʘʚʜʠʥʩʢʦʡ ʩʚʠʪʳ } 2 ʧʦʩʪʝʧʝʥʥʘʷ, ʥʘ ʚʦʩʪʦʢʝ ʠ ʶʛʝ ʂʫʣʫʥʜʳ ʩʦ 
ʩʭʦʞʠʤʠ ʧʦ ʦʙʣʠʢʫ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ ʩʝʨʦʮʚʝʪʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʶʨʢʦʚ-
ʩʢʦʡ } 2, ʘʣʝʡʩʢʦʡ ʠ ʦʩʪʨʦʚʥʦʚʩʢʦʡ } 1ï2 ʩʚʠʪʘʤʠ ʫʩʣʦʚʥʘʷ. ʇʝʨʝʢʨʳʪʘ ʘʪʣʳʤ-
ʩʢʘʷ ʩʚʠʪʘ ʩʦʛʣʘʩʥʦ, ʨʝʞʝ ʩ ʨʘʟʤʳʚʦʤ ʥʦʚʦʤʠʭʘʡʣʦʚʩʢʦʡ } 3. ɺ ɹʘʨʘʙʠʥʩʢʦ-
ʂʫʣʫʥʜʠʥʩʢʦʤ ʨʘʡʦʥʝ ʛʨʘʥʠʮʘ ʤʝʞʜʫ ʥʠʤʠ ʧʨʦʚʦʜʠʪʩʷ ʫʚʝʨʝʥʥʦ, ʚ ʇʨʠʦʙ-
ʩʢʦ-ʇʨʝʜʘʣʪʘʡʩʢʦʤ ï ʫʩʣʦʚʥʦ. 
ʆʪʣʦʞʝʥʠʷ ʩʚʠʪʳ ʩʦʜʝʨʞʘʪ ʠʩʢʦʧʘʝʤʳʝ ʩʝʤʝʥʘ ʚʦʜʥʳʭ ʧʘʧʦʨʦʪʥʠʢʦʚ ʚʠ-

ʜʦʚ Azolla sect. RhisospermaeïAzolla inflata G. Bal., A. sibirica Dorof. [3]. ɺ 
ʉʇʂ ʧʨʝʦʙʣʘʜʘʝʪ ʧʳʣʴʮʘ ʧʦʢʨʳʪʦʩʝʤʝʥʥʳʭ ʨʘʩʪʝʥʠʡ Castanea, Castanopsis, 
Rhus(?) Liquidambar, Nyssa., ʦʙʠʣʴʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʝ ʪʝʧ-
ʣʦʣʶʙʠʚʳʝ ʨʘʩʪʝʥʠʷ Caria, Juglans, Pterocaria, Quercus, Ulmus.; Caria 
spackmania Trav. ʧʨʠʫʨʦʯʝʥʘ ʢ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʚʠʪʳ. ʇʨʠʩʫʪʩʪʚʫʝʪ ʧʳʣʴʮʘ 
ʫʤʝʨʝʥʥʦ ʙʦʨʝʘʣʴʥʦʡ ʬʣʦʨʳ ʩʦʩʥʦʚʳʭ ʠ ʪʘʢʩʦʜʠʝʚʳʭ. ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʡ 
ʢʦʤʧʣʝʢʩ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʚʠʪʠʠ ʪʝʧʣʦʣʶʙʠʚʦʡ ʬʣʦʨʳ ʨʘʥʥʝʪʫʨʛʘʡʩʢʦ-
ʛʦ ʪʠʧʘ. ɺ ʮʝʣʦʤ ʩʝʤʝʥʥʘʷ ʬʣʦʨʘ ʠ ʉʇʂ ʦʙʦʛʘʱʝʥʳ ʵʣʝʤʝʥʪʘʤʠ, ʭʘʨʘʢʪʝʨ-
ʥʳʤʠ ʜʣʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʣʠʛʦʮʝʥʘ ʠ ʜʘʪʠʨʫʶʪʩʷ ʨʘʥʥʠʤ ʦʣʠ-
ʛʦʮʝʥʦʤ (ʨʶʧʝʣʴʩʢʠʡ ʚʝʢ) [131]. 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ï 5ï58 ʤ; ʤʘʢʩʠʤʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʧʨʠʫʨʦʯʝʥʳ ʢ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ, ʤʠʥʠʤʘʣʴʥʳʝ ï ʢ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʩʪʨʫʢʪʫʨʘʤ. 

ʅʦʚʦʤʠʭʘʡʣʦʚʩʢʠʡ ʛʦʨʠʟʦʥʪ 

ʅʦʚʦʤʠʭʘʡʣʦʚʩʢʘʷ ʩʚʠʪʘ (} 3nm) ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ 
ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʥʦʡ ʦʙʣʘʩʪʠ ʠ ʂʦʣʳʚʘʥʴ-ʊʦʤʩʢʦʤ ʬʘʮʠʘʣʴʥʦʤ 
ʧʦʜʨʘʡʦʥʝ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʛʦʨʥʦʡ ʦʙʣʘʩʪʠ, ʚʩʢʨʳʪʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʩʢʚʘ-
ʞʠʥʘʤʠ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 210 ʤ (ʂʫʣʫʥʜʘ) ʜʦ 295 ʤ (ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ɹʘʨʘʙʳ) ʠ ʜʦ 
328 ʤ ʚ ʇʨʝʜʘʣʪʘʡʩʢʦʤ ʨʘʡʦʥʝ. ɿʘʣʝʛʘʝʪ ʙʝʟ ʧʝʨʝʨʳʚʘ, ʠʥʦʛʜʘ ʩ ʯʘʩʪʠʯʥʳʤ 
ʨʘʟʤʳʚʦʤ ʥʘ ʘʪʣʳʤʩʢʦʡ ʩʚʠʪʝ, ʚ ʂʦʣʳʚʘʥʴ-ʊʦʤʩʢʦʤ ʧʦʜʨʘʡʦʥʝ ï ʥʝʩʦʛʣʘʩʥʦ 
ʥʘ ʧʘʣʝʦʟʦʡʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʷʭ, ʩ ʯʘʩʪʠʯʥʳʤ ʨʘʟʤʳʚʦʤ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʞʫʨʘʚ-
ʩʢʦʡ ʩʚʠʪʦʡ } 3. 
ʉʪʨʘʪʦʪʠʧʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʩʚʠʪʳ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʚ ʩʢʚ. 279 (ʧʛʪ. ʗʨʦʚʦʝ, 

ʜʝʨ. ʅʦʚʦʤʠʭʘʡʣʦʚʢʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ) ʚ ʠʥʪʝʨʚʘʣʝ 206,0ï272,5 ʤ. ʆʪʣʦʞʝ-
ʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʝʨʦʮʚʝʪʥʳʤʠ ʦʟʝʨʥʳʤʠ, ʦʟʝʨʥʦ-ʙʦʣʦʪʥʳʤʠ, ʚʦʟʤʦʞʥʦ, 
ʜʝʣʴʪʦʚʳʤʠ ʬʘʮʠʷʤʠ, ʩʣʦʞʝʥʳ ʘʣʝʚʨʠʪʦʚʳʤʠ ʠ ʘʣʝʚʨʠʪʠʩʪʳʤʠ ʛʣʠʥʘʤʠ, 
ʘʣʝʚʨʠʪʘʤʠ, ʨʝʞʝ ʧʝʩʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʠ ʧʣʘʩʪʘʤʠ ʙʫʨʳʭ ʫʛʣʝʡ ʠ ʣʠʛʥʠʪʦʚ. 
ɻʣʠʥʳ ʙʫʨʦʚʘʪʦ-ʩʝʨʳʝ, ʢʦʨʠʯʥʝʚʘʪʦ-ʩʝʨʳʝ, ʨʝʞʝ ʩʚʝʪʣʦ-ʩʝʨʳʝ ʩ ʙʫʨʦʚʘʪʳʤ 
ʦʪʪʝʥʢʦʤ ʘʣʝʚʨʠʪʦʚʳʝ ʪʦʥʢʦʩʣʦʠʩʪʳʝ. ɸʣʝʚʨʠʪʳ ʩʝʨʳʝ ʠ ʩʚʝʪʣʦ-ʩʝʨʳʝ, ʠʥʦ-
ʛʜʘ ʩ ʙʫʨʦʚʘʪʳʤ ʠʣʠ ʟʝʣʝʥʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ, ʪʦʥʢʦʩʣʦʠʩʪʳʝ. ʇʝʩʢʠ, ʤʦʱʥʦ-
ʩʪʴʶ ʜʦ 20 ʤ, ʩʚʝʪʣʦ-ʩʝʨʳʝ ʪʦʥʢʦ- ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʧʦʣʠʤʠʢʪʦʚʳʝ ʩʣʘ-
ʙʦʩʣʶʜʠʩʪʳʝ ʩʣʦʠʩʪʳʝ. ʉʣʦʠʩʪʦʩʪʴ ʚ ʘʣʝʚʨʠʪʘʭ ʠ ʛʣʠʥʘʭ ʣʠʥʟʦʚʠʜʥʘʷ, ʚ ʧʝʩ-
ʢʘʭ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʠ ʜʠʘʛʦʥʘʣʴʥʘʷ. ʇʨʦʧʣʘʩʪʢʠ ʙʫʨʳʭ ʫʛʣʝʡ ʠ ʣʠʛʥʠʪʦʚ 
ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʂʫʣʫʥʜʳ. ʆʙʠʣʴʥʳʝ ʨʘʩʪʠ-
ʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʚʩʝʭ ʨʘʟʨʝʟʦʚ ʩʚʠʪʳ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʚʠʜʝ 
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ʜʝʪʨʠʪʘ, ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ ʦʙʣʦʤʢʦʚ ʜʨʝʚʝʩʠʥʳ. ʏʘʩʪʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʠ-
ʨʠʪ. ʅʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨ. ʆʙʴ ʧʦʨʦʜʳ ʩʚʠʪʳ ʚʤʝʱʘʶʪ ʛʠʜʨʦʛʝʥʥʳʝ ʫʨʘʥʦʚʳʝ 
ʨʫʜʳ. 
ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʡ ʢʦʤʧʣʝʢʩ ʩʚʠʪʳ ʚʳʜʝʣʝʥ ʠʟ ʢʝʨʥʘ ʩʢʚʘʞʠʥ 279 ʠ 300 

(ʩʪ. ʂʫʣʫʥʜʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ), 93 (ʩ. ʄʘʣʘʪʜʠʥʦ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ) ʠ 
ʜʨ., ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳʤ ʧʨʠʩʫʪʩʪʚʠʝʤ ʧʳʣʴʮʳ ʧʦʢʨʳʪʦʩʝʤʝʥ-
ʥʳʭ ï Juglans sieboldianiformis Vojc., Fagus grandifoliiformis Pan. ʠ ʜʨ. ʠ ʛʦʣʦ-
ʩʝʤʝʥʥʳʭ ï Pinaceae, Taxodiaceae, Podocarpaceae ʨʘʩʪʝʥʠʡ. ʉʧʦʨʦʚʳʡ ʩʧʝʢʪʨ 
ʙʝʜʝʥ, ʧʨʝʜʩʪʘʚʣʝʥ ʩʝʤʝʡʩʪʚʦʤ Polipodiaceae. ʇʘʣʠʥʦʢʦʤʧʣʝʢʩ ʦʪʨʘʞʘʝʪ 
ʨʘʩʮʚʝʪ ʪʫʨʛʘʡʩʢʦʡ ʬʣʦʨʳ, ʛʜʝ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʦʙʨʝʣʠ ʩʝʤʝʡʩʪʚʘ 
Pinaceae, Juglandaceae, Betulaceae, ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʝʧʣʳʝ, ʫʤʝʨʝʥʥʦ ʚʣʘʞʥʳʝ 
ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ [107, 131]. 
ʉʝʤʝʥʥʘʷ ʬʣʦʨʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʘʢʩʦʜʠʝʚʳʤʠ (Sequoia, Taxodium) ʠ ʰʠʨʦ-

ʢʦʣʠʩʪʚʝʥʥʳʤʠ (Pterocaria, Morus, Liriodendron ʠ ʜʨ.) ʧʦʨʦʜʘʤʠ ʩ ʫʯʘʩʪʠʝʤ 
Alnus, Betula, Tubela. ʇʦ ʟʘʢʣʶʯʝʥʠʶ ɺ. ʇ. ʅʠʢʠʪʠʥʘ ʠ ʖ. ɸ. ɹʝʜʨʠʥʦʡ, ʦʥʘ 
ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʫʶ ʪʫʨʛʘʡʩʢʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʨʘʥʥʝ-
ʛʦ ʚʘʨʠʘʥʪʘ ʥʦʚʦʤʠʭʘʡʣʦʚʩʢʦʡ ʬʣʦʨʳ [88]. 
ɺʦʟʨʘʩʪ ʩʚʠʪʳ ï ʨʘʥʥʠʡ ʦʣʠʛʦʮʝʥ (ʨʶʧʝʣʴʩʢʠʡ ʚʝʢ) [160]. ʄʦʱʥʦʩʪʴ ʦʪ-

ʣʦʞʝʥʠʡ ï 10ï120 ʤ. 

ɾʫʨʘʚʩʢʠʡ ʛʦʨʠʟʦʥʪ 

ɾʫʨʘʚʩʢʠʡ ʛʦʨʠʟʦʥʪ ʦʙʲʝʜʠʥʷʝʪ ʦʜʥʦʠʤʝʥʥʫʶ ʠ ʣʘʛʝʨʥʦʪʦʤʩʢʫʶ ʩʚʠʪʳ. 
ɾʫʨʘʚʩʢʘʷ ʩʚʠʪʘ (} 3ģr) ʧʦʚʩʝʤʝʩʪʥʦ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʇʨʠʯʫʤʳʰ-

ʩʢʦʛʦ ʠ ʇʨʝʜʘʣʪʘʡʩʢʦʛʦ ʧʦʜʨʘʡʦʥʦʚ) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ 
ʨʘʚʥʠʥʥʦʡ ʦʙʣʘʩʪʠ, ʚʩʢʨʳʪʘ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ, ʩʦ ʩʣʝʜʘʤʠ ʨʘʟ-
ʤʳʚʘ ʟʘʣʝʛʘʝʪ ʥʘ ʥʦʚʦʤʠʭʘʡʣʦʚʩʢʦʡ ʩʚʠʪʝ, ʩʦʛʣʘʩʥʦ ʠ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʢʨʳ-
ʚʘʝʪʩʷ ʛʣʠʥʘʤʠ, ʨʝʞʝ ʘʣʝʚʨʠʪʘʤʠ ʠ ʧʝʩʢʘʤʠ ʘʙʨʦʩʠʤʦʚʩʢʦʡ N1. 
ʆʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʘʮʠʷʤʠ ʦʙʰʠʨʥʦʛʦ çʦʟʝʨʘ-ʤʦʨʷè, ʩʣʦʞʝʥʳ 

ʧʝʩʢʘʤʠ ʢʚʘʨʮʝʚʦ-ʧʦʣʝʚʦʰʧʘʪʦʚʳʤʠ ʠ ʢʚʘʨʮʝʚʦ-ʛʣʘʫʢʦʥʠʪʦʚʳʤʠ, ʙʦʣʴʰʝʡ 
ʯʘʩʪʴʶ ʪʦʥʢʦ-ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʘʣʝʚʨʠʪʦʚʳʤʠ, ʘʣʝʚʨʠʪʘʤʠ ʛʨʫʙʳʤʠ ʠ ʛʣʠ-
ʥʠʩʪʳʤʠ, ʨʝʞʝ ʛʣʠʥʘʤʠ. ɺʩʪʨʝʯʘʶʪʩʷ ʩʣʦʠ ʪʦʥʢʦʛʦ (1ï2 ʤʤ) ʧʝʨʝʩʣʘʠʚʘʥʠʷ 
ʘʣʝʚʨʠʪʦʚ ʠ ʧʝʩʢʦʚ. ʇʦʨʦʜʳ ʠʤʝʶʪ ʭʘʨʘʢʪʝʨʥʳʡ ʦʣʠʚʢʦʚʳʡ ʮʚʝʪ. ʊʦʥʢʠʝ ʬʘ-
ʮʠʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʤ ʠ ʟʘʧʘʜʥʳʤ, ʧʝʩʯʘʥʳʝ ï ʢ ʶʞʥʳʤ ʨʘʡʦ-
ʥʘʤ ʪʝʨʨʠʪʦʨʠʠ. 
ʅʘʠʙʦʣʝʝ ʧʦʣʥʳʝ ʨʘʟʨʝʟʳ ʩʚʠʪʳ ʠʟʫʯʝʥʳ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʭ ʠ ʟʘʧʘʜʥʳʭ 

ʨʘʡʦʥʘʭ: ʚ ʩʢʚʘʞʠʥʘʭ 6 (ʜʝʨ. ʂʨʝʱʝʥʢʘ ʂʫʡʙʳʰʝʚʩʢʦʛʦ ʨʘʡʦʥʘ), 207 
(ʛ. ʂʘʨʘʩʫʢ) ʠ ʜʨ. ʅʘ ʟʘʧʘʜʝ ʪʝʨʨʠʪʦʨʠʠ (ʛ. ʂʘʨʘʩʫʢ) ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʝʣʝ-
ʥʦ-ʩʝʨʳʤʠ ʧʝʩʢʘʤʠ ʤʝʣʢʦ-, ʩʨʝʜʥʝ- ʠ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʤʠ, ʩ ʛʨʘʚʠʝʤ ʠ ʧʨʦ-
ʩʣʦʷʤʠ ʛʨʘʚʝʣʠʪʦʚ, ʩ ʪʦʥʢʦʡ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ ʚʦʣʥʠʩʪʦʡ ʩʣʦʠʩʪʦʩʪʴʶ. ɺ ʩʝ-
ʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʂʫʣʫʥʜʝ ʪʘʢʞʝ ʜʦʤʠʥʠʨʫʶʪ ʧʝʩʢʠ (ʩʢʚ. 222, ʩ. ɺʩʪʘʚʘʡ ɹʝʜ-
ʥʷʢ). ɽʱʝ ʜʘʣʝʝ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ (ʩʢʚ. 280, ʩʪ. ʈʝʙʨʠʭʘ; ʩʢʚʘʞʠʥʳ 291, 270) ʢ 
ʞʫʨʘʚʩʢʦʡ ʩʚʠʪʝ ʦʪʥʝʩʝʥʳ ʧʝʩʢʠ ʩʝʨʳʝ ʩ ʟʝʣʝʥʳʤ ʦʪʪʝʥʢʦʤ, ʟʝʣʝʥʦ-ʩʝʨʳʝ 
ʪʦʥʢʦ- ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʩ ʧʨʦʩʣʦʷʤʠ ʘʣʝʚʨʠʪʦʚʳʭ ʛʣʠʥ ʦʙʱʝʡ ʤʦʱʥʦʩʪʴʶ 
10ï20 ʤ. ɺ ʟʘʧʘʜʥʦ-ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʢ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɹʘʨʘ-
ʙʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʛʣʠʥʠʩʪʦʩʪʴ ʦʩʘʜʢʦʚ. 
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ɺ ʣʝʛʢʦʡ ʬʨʘʢʮʠʠ ʧʦʨʦʜ ʯʘʩʪʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʛʣʘʫʢʦʥʠʪʦʧʦʜʦʙʥʳʡ ʤʠʥʝ-
ʨʘʣ, ʧʝʛʥʠʪʦʛʝʥʥʳʡ ʠ ʦʨʛʘʥʦʛʝʥʥʳʡ ʦʧʘʣ, ʚ ʪʷʞʝʣʦʡ ï ʘʣʣʦʪʠʛʝʥʥʳʝ ʪʠ-
ʪʘʥʩʦʜʝʨʞʘʱʠʝ ʤʠʥʝʨʘʣʳ, ʮʠʨʢʦʥ ʠ ʜʨ., ʘʫʪʠʛʝʥʥʳʡ ʩʠʜʝʨʠʪ. ʂ ʚʦʩʪʦʯʥʦʡ 
ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ çʞʫʨʘʚʩʢʦʡ ʘʢʚʘʪʦʨʠʠè (ʆʨʜʳʥʩʢʦʝ ʇʨʠʦʙʴʝ) ʧʨʠʫʨʦʯʝʥʳ 
ʨʦʩʩʳʧʠ ʪʠʪʘʥʘ ʠ ʮʠʨʢʦʥʠʷ, ʥʘ ʩʦʧʨʝʜʝʣʴʥʦʡ ʩ ʟʘʧʘʜʘ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʇʨʠʠʨ-
ʪʳʰʴʝ ʂʫʣʫʥʜʳ, ʩ ʜʝʣʴʪʦʚʳʤʠ ʠ ʧʣʷʞʥʳʤʠ ʬʘʮʠʷʤʠ ʩʚʷʟʘʥʳ ʧʨʦʩʣʦʠ ʠ ʧʣʘ-
ʩʪʳ ʢʚʘʨʮʝʚʦ-ʛʠʜʨʦʛʝʪʠʪ-ʣʝʧʪʦʭʣʦʨʠʪʦʚʳʭ ʨʫʜ. 
ɺ ʦʪʣʦʞʝʥʠʷʭ ʧʦʩʪʦʷʥʥʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʢʦʤʧʣʝʢʩʳ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʛʦʣʦʩʝʤʝʥʥʳʝ ʩʦʩʪʘʚʣʷʶʪ 22,5ï68,8
 
%, ʧʦʢʨʳʪʦʩʝʤʝʥʥʳʝ 

24,6ï57,5
 
%, ʩʧʦʨʳ 5ï20

 
%. ʇʳʣʴʮʘ ʛʦʣʦʩʝʤʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʝʤʝʡʩʪʚʘʤʠ 

Pinaceae ʠ Taxodiaceae. ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʷʚʣʷʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʳʣʴʮʳ 
ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ (Fagus grandifoliiformis Pan., Pterocaria stenopteroides 
Vojc.) ʟʘ ʩʯʝʪ ʩʦʢʨʘʱʝʥʠʷ ʨʦʜʘ Betula. ʇʨʝʦʙʣʘʜʘʶʪ ʩʧʦʨʳ ʩʝʤʝʡʩʪʚʘ Poly-
podiaceae. ʉʦʩʪʘʚ ʉʇʂ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʚʠʪʠʠ ʪʝʧʣʦʣʶʙʠʚʦʡ ʣʠʩʪʚʝʥ-
ʥʦʡ ʠ ʫʤʝʨʝʥʥʦ ʭʚʦʡʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ [107]. 
ɺʦʟʨʘʩʪ ʩʚʠʪʳ ʧʨʠʥʷʪ ʧʦʟʜʥʝʦʣʠʛʦʮʝʥʦʚʳʤ (ʭʘʪʩʢʠʡ ʚʝʢ). ʄʦʱʥʦʩʪʴ ʦʪ-

ʣʦʞʝʥʠʡ 10ï80 ʤ. 
ʃʘʛʝʨʥʦʪʦʤʩʢʘʷ ʩʚʠʪʘ (} 3lt) ʚʳʜʝʣʷʝʪʩʷ ʚ ɹʘʨʘʙʠʥʩʢʦ-ʂʫʣʫʥʜʠʥ-

ʩʢʦʤ ʬʘʮʠʘʣʴʥʦʤ ʨʘʡʦʥʝ, ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʇʨʠʦʙʩʢʦ-ʇʨʝʜʘʣʪʘʡʩʢʦʛʦ (ʇʨʠ-
ʦʙʩʢʠʡ ʧʦʜʨʘʡʦʥ) ʠ ʉʘʣʘʠʨʦ-ʂʫʟʥʝʮʢʦʛʦ (ʂʦʣʳʚʘʥʴ-ʊʦʤʩʢʠʡ ʧʦʜʨʘʡʦʥ) ʨʘʡ-
ʦʥʦʚ. ɹʝʟ ʧʝʨʝʨʳʚʘ ʟʘʣʝʛʘʝʪ ʥʘ ʥʦʚʦʤʠʭʘʡʣʦʚʩʢʦʡ ·3, ʠʥʦʛʜʘ ʩ ʨʘʟʤʳʚʦʤ ʥʘ 
ʶʨʢʦʚʩʢʦʡ ·2 ʩʚʠʪʘʭ, ʥʝʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʯʝʪʚʝʨʪʠʯʥʳ-
ʤʠ, ʥʘ ʚʦʜʦʨʘʟʜʝʣʘʭ ʥʝʦʛʝʥʦʚʳʤʠ (ʢʘʩʴʢʦʚʩʢʘʷ ʠ ʘʙʨʦʩʠʤʦʚʩʢʘʷ ʩʚʠʪʳ) ʦʪ-
ʣʦʞʝʥʠʷʤʠ. 
ɺ ʦʪʣʠʯʠʝ ʦʪ ʙʘʩʩʝʡʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʞʫʨʘʚʩʢʦʡ ʩʚʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʣ-

ʣʶʚʠʘʣʴʥʳʤʠ ʠ ʘʣʣʶʚʠʘʣʴʥʦ-ʦʟʝʨʥʳʤʠ ʬʘʮʠʷʤʠ, ʩʣʦʞʝʥʘ ʧʝʩʢʘʤʠ, ʛʣʠʥʘʤʠ 
ʠ ʘʣʝʚʨʠʪʘʤʠ ʩ ʣʠʥʟʘʤʠ ʠ ʧʨʦʩʣʦʷʤʠ ʣʠʛʥʠʪʦʚ. ʇʝʩʢʠ ʩʝʨʳʝ, ʠʥʦʛʜʘ ʟʝʣʝʥʦ-
ʚʘʪʦ-ʩʝʨʳʝ ʪʦʥʢʦ-ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ, ʚ ʦʩʥʦʚʘʥʠʠ ʩ ʛʨʘʚʠʝʤ ʠ ʦʢʘʪʳʰʘʤʠ ʛʣʠʥ 
ʠ ʩʠʜʝʨʠʪʦʚ, ʢʚʘʨʮ-ʧʦʣʝʚʦʰʧʘʪʦʚʳʝ ʩ ʧʦʯʪʠ ʨʘʚʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʚʘʨʮʘ ʠ 
ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ. ɻʣʠʥʳ ʩʝʨʳʝ, ʟʝʣʝʥʦʚʘʪʦ- ʠ ʞʝʣʪʦʚʘʪʦ-ʩʝʨʳʝ, ʨʝʞʝ ʢʦʨʠʯ-
ʥʝʚʳʝ ʠ ʯʝʨʥʳʝ. ʆʪ ʧʦʜʩʪʠʣʘʶʱʠʭ ʦʪʣʦʞʝʥʠʡ ʥʦʚʦʤʠʭʘʡʣʦʚʩʢʦʡ ʩʚʠʪʳ ʧʦ-
ʨʦʜʳ ʣʘʛʝʨʥʦʪʦʤʩʢʦʡ ʦʪʣʠʯʘʶʪʩʷ ʟʝʣʝʥʦʚʘʪʦʡ ʠ ʞʝʣʪʦʚʘʪʦʡ ʦʢʨʘʩʢʦʡ ʛʣʠʥ. 
ɺʦʟʨʘʩʪ ʩʚʠʪʳ ʦʧʨʝʜʝʣʝʥ ʧʦ ʦʪʧʝʯʘʪʢʘʤ ʣʠʩʪʴʝʚ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʧʦʟʜ-

ʥʝʦʣʠʛʦʮʝʥʦʚʳʤ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʤ ʢʦʤʧʣʝʢʩʘʤ ʧʘʣʠʥʦʟʦʥʳ Fagus grandi-
foliiformisïPterocaria stenopteroides ʠ ʧʘʣʝʦʢʘʨʧʦʣʦʛʠʯʝʩʢʠʤ ʢʦʤʧʣʝʢʩʘʤ, ʭʘ-
ʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʞʫʨʘʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ [274, 193, 107]. 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʧʦʜ ʜʦʣʠʥʘʤʠ ʨʝʢ ï 5ï7 ʤ, ʥʘ ʚʦʜʦʨʘʟʜʝʣʘʭ ʫʚʝʣʠ-

ʯʠʚʘʝʪʩʷ ʜʦ 45 ʤ. 

ʇɸʃɽʆɻɽʅïʅɽʆɻɽʅ 

ɺɽʈʍʅʀʁ ʆʃʀɻʆʎɽʅïʅʀɾʅʀʁ ʄʀʆʎɽʅ 

ɾʫʨʘʚʩʢʠʡ, ʘʙʨʦʩʠʤʦʚʩʢʠʡ ʛʦʨʠʟʦʥʪʳ 

ɹʘʪʫʨʦʚʩʢʘʷ ʩʚʠʪʘ (} 3ïN1bt) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʂʫ-
ʣʫʥʜʠʥʩʢʦʡ ʚʧʘʜʠʥʳ ʥʘ ʧʨʘʚʦ- ʠ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ʆʙʴ ʚ ʇʨʝʜʢʫʣʫʥʜʠʥʩʢʦʤ ʠ 
ʇʨʠʯʫʤʳʰʩʢʦʤ ʧʦʜʨʘʡʦʥʘʭ ʇʨʠʦʙʩʢʦ-ʇʨʝʜʘʣʪʘʡʩʢʦʛʦ ʠ ɹʝʨʜʩʢʦʤ ʧʦʜʨʘʡʦ-
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ʥʝ ʉʘʣʘʠʨʦ-ʂʫʟʥʝʮʢʦʛʦ ʬʘʮʠʘʣʴʥʳʭ ʨʘʡʦʥʦʚ, ʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ ʥʘ ʦʪʣʦʞʝʥʠ-
ʷʭ ʥʦʚʦʤʠʭʘʡʣʦʚʩʢʦʡ } 3, ʥʝʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʩʫʟʫʥʩʢʦʡ ʠ ʙʝʱʝʫʣʴʩʢʦʡ 
ʩʚʠʪʘʤʠ ʥʠʞʥʝʛʦ ʥʝʦʛʝʥʘ. 
ʉʪʨʘʪʦʪʠʧʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʩʚʠʪʳ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʚ ʩʢʚ. 252 (ʩ. ɹʘʪʫʨʦʚʦ 

ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ) ʚ ʠʥʪʝʨʚʘʣʝ 245ï303,2 ʤ, ʧʨʝʜʩʪʘʚʣʝʥ ʘʣʣʶʚʠʘʣʴʥʦ-ʦʟʝʨ-
ʥʳʤʠ ʠ ʙʦʣʦʪʥʳʤʠ ʬʘʮʠʷʤʠ ʤʦʱʥʦʩʪʴʶ ʦʢʦʣʦ 60 ʤ, ʩʣʦʞʝʥ ʧʝʩʢʘʤʠ, ʘʣʝʚ-
ʨʠʪʘʤʠ ʠ ʛʣʠʥʘʤʠ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ, ʧʨʦʧʣʘʩʪʢʘʤʠ ʠ ʧʣʘʩʪʘʤʠ ʙʫ-
ʨʦʛʦ ʫʛʣʷ. ɺʥʠʟʫ ʩʦʜʝʨʞʠʪ ʦʪʧʝʯʘʪʢʠ ʣʠʩʪʴʝʚ, ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʢʦʤʧʣʝʢ-
ʩʳ ʉʇɿ-14 ʠ ʩʝʤʝʥʥʫʶ ʬʣʦʨʫ ʣʘʛʝʨʥʦʩʘʜʩʢʦʛʦ ʪʠʧʘ (ʇʂ-8,9) ʭʘʪʩʢʦʛʦ ʚʝʢʘ 
(ʞʫʨʘʚʩʢʠʡ ʛʦʨʠʟʦʥʪ), ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ï ʉʇɿ-15 ʠ ʇʂ-10,11 ʘʢʚʠʪʘʥ-ʙʫʨ-
ʜʠʛʘʣʴʩʢʦʛʦ ʚʦʟʨʘʩʪʘ (ʘʙʨʦʩʠʤʦʚʩʢʠʡ ʛʦʨʠʟʦʥʪ) [160]. 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʩʚʠʪʳ ï 75 ʤ. 
ʂʨʫʪʠʭʠʥʩʢʘʷ ʩʚʠʪʘ (} 3ïN1kr) ʟʘʤʝʱʘʝʪ ʚ ʶʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʥʘ 

ʶʛʦ-ʚʦʩʪʦʢʝ ʂʫʣʫʥʜʠʥʩʢʦʡ ʚʧʘʜʠʥʳ (ʇʨʝʜʘʣʪʘʡʩʢʠʡ ʧʦʜʨʘʡʦʥ ʇʨʠʦʙʩʢʦ-
ʇʨʝʜʘʣʪʘʡʩʢʦʛʦ ʬʘʮʠʘʣʴʥʦʛʦ ʨʘʡʦʥʘ) ʦʪʣʦʞʝʥʠʷ ʙʘʪʫʨʦʚʩʢʦʡ ʩʚʠʪʳ, ʩʦʛʣʘʩ-
ʥʦ ʟʘʣʝʛʘʝʪ ʥʘ ʥʦʚʦʤʠʭʘʡʣʦʚʩʢʦʡ ʩʚʠʪʝ } 3, ʥʝʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʨʫʙ-
ʮʦʚʩʢʦʡ N1. 
ʉʪʨʘʪʦʪʠʧʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʩʚʠʪʳ ʠʟʫʯʝʥ ʚ ʩʢʚ. 305 (ʠʥʪʝʨʚʘʣ 191ï221,7 ʤ) 

ʚʙʣʠʟʠ ʩ. ɺʷʪʢʠʥʦ ʠ ʨʫʯ. ʂʨʫʪʠʭʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ʆʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ 
ʦʟʝʨʥʳʤʠ, ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʠ ʜʝʣʶʚʠʘʣʴʥʳʤʠ ʬʘʮʠʷʤʠ, ʚʢʣʶʯʘʶʪ ʢʘʦʣʠʥʦ-
ʚʳʝ ʛʣʠʥʳ ʙʝʣʳʝ ʠ ʧʝʩʪʨʦʮʚʝʪʥʳʝ, ʢʚʘʨʮʝʚʳʝ ʢʘʦʣʠʥʠʟʠʨʦʚʘʥʥʳʝ ʧʝʩʢʠ ʨʘʟ-
ʥʦʟʝʨʥʠʩʪʳʝ ʠ ʛʨʘʚʝʣʠʩʪʳʝ, ʛʘʣʝʯʥʠʢʠ. ʂ ʞʫʨʘʚʩʢʦʤʫ ʛʦʨʠʟʦʥʪʫ ʦʪʥʦʩʠʪʩʷ 
ʥʠʞʥʷʷ ʯʘʩʪʴ ʩʚʠʪʳ, ʩʣʦʞʝʥʥʘʷ ʧʝʩʢʘʤʠ, ʞʝʣʝʟʠʩʪʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʧʨʦ-
ʩʣʦʷʤʠ ʙʝʣʳʭ ʛʣʠʥ, ʢ ʘʙʨʦʩʠʤʦʚʩʢʦʤʫ ï ʚʝʨʭʥʠʡ ʠʥʪʝʨʚʘʣ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ 
ʢʘʦʣʠʥʠʪʦʚʳʤʠ ʛʣʠʥʘʤʠ, ʧʝʩʪʨʦʮʚʝʪʥʳʤʠ ʧʝʩʢʘʤʠ ʠ ʛʘʣʝʯʥʠʢʘʤʠ. 
ʆʪʣʦʞʝʥʠʷ ʩʦʜʝʨʞʘʪ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʞʫʨʘʚʩʢʦʛʦ ʠ ʘʙʨʦʩʠʤʦʚʩʢʦʛʦ ʛʦʨʠ-

ʟʦʥʪʦʚ ʩʧʦʨʳ ʠ ʧʳʣʴʮʫ, ʦʪʨʘʞʘʶʱʠʝ ʨʘʟʚʠʪʠʝ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦʡ 
ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩ ʫʯʘʩʪʠʝʤ ʪʨʘʚ. ɺʦʟʨʘʩʪ ʩʚʠʪʳ ï ʧʦʟʜʥʠʡ ʦʣʠʛʦʮʝʥïʨʘʥʥʠʡ 
ʤʠʦʮʝʥ, ʤʦʱʥʦʩʪʴ ï 2ï70 ʤ. 

ʅɽʆɻɽʅ 

ʅʝʦʛʝʥʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ɿʘʧʘʜʥʦ-ʉʠʙʠʨ-
ʩʢʦʡ ʨʘʚʥʠʥʥʦʡ ʠ ʬʨʘʛʤʝʥʪʘʨʥʦ ʚ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʛʦʨʥʦʡ ʦʙʣʘʩʪʷʭ. ɺ ɿʘ-
ʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʙʨʦʩʠʤʦʚʩʢʠʤ, ʙʝʱʝʫʣʴʩʢʠʤ, 
ʪʘʚʦʣʞʘʥʩʢʠʤ, ʧʘʚʣʦʜʘʨʩʢʠʤ ʠ ʥʦʚʦʩʪʘʥʠʯʥʳʤ, ʚ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ï ʢʦʘh-
ʛʘʯʩʢʠʤ, ʪʫʝʨʳʢʩʢʠʤ, ʢʳʟʳʣʛʠʨʩʢʠʤ ʠ ʙʝʢʝʥʩʢʠʤ (ʥʠʞʥʷʷ ʯʘʩʪʴ) ʨʝʛʠʦʥʘʣʴ-
ʥʳʤʠ ʛʦʨʠʟʦʥʪʘʤʠ ʚ ʩʦʩʪʘʚʝ ʤʠʦʮʝʥʘ ʠ ʧʣʠʦʮʝʥʘ. 

ʄʀʆʎɽʅ  

(ʥʠʞʥʠʡïʚʝʨʭʥʠʡ ʧʦʜʦʪʜʝʣʳ) 

ɸʙʨʦʩʠʤʦʚʩʢʠʡ ʛʦʨʠʟʦʥʪ 

ɸʙʨʦʩʠʤʦʚʩʢʘʷ ʩʚʠʪʘ (N1ab) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʩʝʚʝʨʥʦʡ ʠ ʮʝʥ-
ʪʨʘʣʴʥʦʡ ʯʘʩʪʷʭ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ï ʚ ɹʘʨʘʙʠʥʩʢʦ-ʂʫʣʫʥʜʠʥʩʢʦʤ 
ʬʘʮʠʘʣʴʥʦʤ ʧʦʜʨʘʡʦʥʝ, ʇʨʠʦʙʩʢʦʤ ʠ ʇʨʝʜʢʫʣʫʥʜʠʥʩʢʦʤ ʧʦʜʨʘʡʦʥʘʭ ʇʨʠʦʙ-
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ʩʢʦ-ʇʨʝʜʘʣʪʘʡʩʢʦʛʦ ʨʘʡʦʥʘ. ʅʘ ʚʦʩʪʦʢʝ ʧʦʩʣʝʜʥʝʛʦ (ʇʨʠʯʫʤʳʰʩʢʠʡ ʠ ʇʨʝ-
ʜʘʣʪʘʡʩʢʠʡ ʧʦʜʨʘʡʦʥʳ) ʝʡ ʦʪʚʝʯʘʶʪ ʚʝʨʭʥʠʝ ʯʘʩʪʠ ʙʘʪʫʨʦʚʩʢʦʡ ʠ ʢʨʫʪʠʭʠʥ-
ʩʢʦʡ ʩʚʠʪ } 3ïN1. ʉʚʠʪʘ ʚʩʢʨʳʪʘ ʩʢʚʘʞʠʥʘʤʠ ʥʘ ʛʣʫʙʠʥʘʭ 80ï200 ʤ, ʩʦʛʣʘʩʥʦ 
ʠʥʦʛʜʘ ʩ ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʝʪ ʥʘ ʞʫʨʘʚʩʢʦʡ ʩʚʠʪʝ } 3, ʥʝʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʝʪʩʷ 
ʙʝʱʝʫʣʴʩʢʦʡ, ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ɹʘʨʘʙʠʥʩʢʦʡ ʩʪʝʧʠ ʢʘʩʴʢʦʚʩʢʦʡ ʩʚʠʪʘʤʠ N1. 
ʆʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʟʝʨʥʦʡ, ʦʟʝʨʥʦ-ʙʦʣʦʪʥʦʡ ʠ ʘʣʣʶʚʠʘʣʴʥʦʡ ʬʘ-

ʮʠʷʤʠ, ʩʤʝʥʷʶʱʠʤʠ ʜʨʫʛ ʜʨʫʛʘ ʚ ʨʘʟʨʝʟʝ ʠ ʧʦ ʧʣʦʱʘʜʠ, ʚʢʣʶʯʘʶʪ ʛʣʠʥʳ, 
ʘʣʝʚʨʠʪʳ ʠ ʧʝʩʢʠ. ʍʘʨʘʢʪʝʨʥʳ ʦʙʠʣʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʜʝʪʨʠʪʘ, ʦʩʪʘʪʢʦʚ ʣʠ-
ʩʪʴʝʚ, ʩʪʝʙʣʝʡ, ʜʨʝʚʝʩʠʥʳ ʠ ʢʦʨʥʝʡ ʨʘʩʪʝʥʠʡ, ʧʨʦʩʣʦʠ ʙʫʨʳʭ ʫʛʣʝʡ ʠ ʣʠʛʥʠ-
ʪʦʚ. ɻʣʠʥʳ ʩʝʨʳʝ, ʩʚʝʪʣʦ-ʩʝʨʳʝ, ʙʫʨʦʚʘʪʦ-ʩʝʨʳʝ, ʢʦʨʠʯʥʝʚʳʝ, ʦʙʳʯʥʦ ʘʣʝʚ-
ʨʠʪʠʩʪʳʝ, ʧʣʠʪʯʘʪʳʝ. ɸʣʝʚʨʠʪʳ ʩʝʨʳʝ ʠ ʪʝʤʥʦ-ʩʝʨʳʝ, ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʛʣʠ-
ʥʠʩʪʳʝ, ʪʦʥʢʦʩʣʦʠʩʪʳʝ, ʩʠʣʴʥʦ ʩʣʶʜʠʩʪʳʝ, ʯʘʩʪʦ ʧʣʠʪʯʘʪʳʝ ʠ ʥʘʩʳʱʝʥʥʳʝ 
ʦʙʫʛʣʝʥʥʳʤ ʨʘʩʪʠʪʝʣʴʥʳʤ ʜʝʪʨʠʪʦʤ. ʇʝʩʢʠ ʩʝʨʳʝ ʤʝʣʢʦ- ʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʝ 
ʩʫʱʝʩʪʚʝʥʥʦ ʢʚʘʨʮʝʚʳʝ, ʩ ʤʝʣʢʠʤ ʨʘʩʪʠʪʝʣʴʥʳʤ ʜʝʪʨʠʪʦʤ. 
ʉʚʠʪʘ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʤʠ (ʉʇʂ-15) ʠ ʧʘʣʝʦʢʘʨʧʦʣʦ-

ʛʠʯʝʩʢʠʤʠ (ʇʂ-10ï13) ʢʦʤʧʣʝʢʩʘʤʠ. ʇʨʝʦʙʣʘʜʘʝʪ ʧʳʣʴʮʘ ʧʦʢʨʳʪʦʩʝʤʝʥʥʳʭ 
ʨʘʩʪʝʥʠʡ ʩʝʤʝʡʩʪʚʘ Ulmaceae, ʚʩʪʨʝʯʘʝʪʩʷ ʧʳʣʴʮʘ Juglandaceae, ʚʦʟʨʘʩʪʘʝʪ 
ʨʦʣʴ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ ʟʘ ʩʯʝʪ Alnus, Betula, Salix, ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ ʦʙʲʝʤ 
ʧʳʣʴʮʳ ʛʦʣʦʩʝʤʝʥʥʳʭ, ʚ ʪ. ʯ. ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʘʙʨʦʩʠʤʦʚʩʢʦʡ ʩʚʠʪʳ ʚ ʜʨʫ-
ʛʠʭ ʨʝʛʠʦʥʘʭ ʩʝʤʝʡʩʪʚʘ Taxodiaceae. ɺ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ ʩʧʦʨ ʟʘʤʝʪʥʦ ʫʚʝʣʠ-
ʯʠʚʘʝʪʩʷ ʦʙʲʝʤ Polipodiaceae. ʇʘʣʠʥʦʢʦʤʧʣʝʢʩʳ ʦʪʨʘʞʘʶʪ ʣʝʩʥʦʡ (ʪʫʨʛʘʡ-
ʩʢʠʡ) ʪʠʧ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʰʠʨʦʢʦ ʨʘʟʚʠʪʳʡ ʚ ʨʘʥʥʝʤ ʤʠʦʮʝʥʝ ʚ ɿʘʧʘʜʥʦʡ 
ʉʠʙʠʨʠ, ʪʠʧʠʯʥʳʡ ʜʣʷ ʟʘʙʦʣʦʯʝʥʥʳʭ ʟʘʣʝʩʝʥʥʳʭ ʨʘʚʥʠʥ. 
ɺʦʟʨʘʩʪ ʩʚʠʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʥʥʠʤ ʤʠʦʮʝʥʦʤ (ʘʢʚʠʪʘʥʩʢʠʡ ï ʯʘʩʪʴ ʙʫʨ-

ʜʠʛʘʣʴʩʢʦʛʦ ʚʝʢʘ) [107]. 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ 10ï50 ʤ, ʚʦʟʨʘʩʪʘʝʪ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. 

ɹʝʱʝʫʣʴʩʢʠʡ ʛʦʨʠʟʦʥʪ 

ɹʝʱʝʫʣʴʩʢʠʡ ʛʦʨʠʟʦʥʪ ʧʦʚʩʝʤʝʩʪʥʦ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʇʨʝʜʘʣʪʘʡʩʢʦʛʦ ʧʦʜ-
ʨʘʡʦʥʘ ʥʘ ʢʨʘʡʥʝʤ ʶʛʝ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ, ʧʨʝʜʩʪʘʚʣʝʥ ʚ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ 
ʬʘʮʠʘʣʴʥʦʡ ʦʙʣʘʩʪʠ, ʦʙʲʝʜʠʥʷʝʪ ʦʜʥʦʠʤʝʥʥʫʶ, ʢʘʩʴʢʦʚʩʢʫʶ, ʙʦʣʦʪʥʠʥʩʢʫʶ 
ʠ ʩʫʟʫʥʩʢʫʶ ʩʚʠʪʳ. 
ɹʝʱʝʫʣʴʩʢʘʷ ʩʚʠʪʘ (N1bġ) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ɹʘʨʘʙʠʥʩʢʦ-ʂʫʣʫʥʜʠʥ-

ʩʢʦʤ ʠ ʇʨʠʦʙʩʢʦ-ʇʨʝʜʘʣʪʘʡʩʢʦʤ (ʇʨʠʦʙʩʢʠʡ ʧʦʜʨʘʡʦʥ ʠ ʟʘʧʘʜʥʘʷ ʯʘʩʪʴ 
ʇʨʝʜʢʫʣʫʥʜʠʥʩʢʦʛʦ), ʚʩʢʨʳʪʘ ʩʢʚʘʞʠʥʘʤʠ ʥʘ ʛʣʫʙʠʥʘʭ 70ï142 ʤ, ʥʝʩʦʛʣʘʩʥʦ 
ʟʘʣʝʛʘʝʪ ʥʘ ʘʙʨʦʩʠʤʦʚʩʢʦʡ ʩʚʠʪʝ N1 ʠ ʩʦʛʣʘʩʥʦ, ʙʝʟ ʩʣʝʜʦʚ ʨʘʟʤʳʚʘ, ʧʝʨʝ-
ʢʨʳʚʘʝʪʩʷ ʛʣʠʥʘʤʠ ʪʘʚʦʣʞʘʥʩʢʦʡ N1. 
ʆʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʯʘʩʪʦ ʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ ʛʣʠʥʘʤʠ, ʪʦʥʢʦ- ʠ 

ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ, ʨʝʞʝ ʘʣʝʚʨʠʪʘʤʠ. ʅʘ ʶʛʝ ɹʘʨʘʙʠʥʩʢʦ-ʂʫʣʫʥʜʠʥ-
ʩʢʦʛʦ ʨʘʡʦʥʘ ʧʨʝʦʙʣʘʜʘʶʪ ʛʣʠʥʳ ʠ ʘʣʝʚʨʠʪʳ ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʢʦʚ, ʚ ʟʘʧʘʜʥʦʤ 
ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʝʩʢʠ ʧʦʩʪʝʧʝʥʥʦ ʟʘʤʝʱʘʶʪ ʘʣʝʚʨʠʪʳ. ɻʣʠ-
ʥʳ ʛʦʣʫʙʦʚʘʪʦ-ʟʝʣʝʥʳʝ, ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʝ, ʩʚʝʪʣʦ-ʩʝʨʳʝ, ʫʯʘʩʪʢʘʤʠ ʦʙʦʭʨʝʥ-
ʥʳʝ, ʘʣʝʚʨʠʪʠʩʪʳʝ, ʧʣʦʪʥʳʝ ʩ ʧʨʠʤʝʩʴʶ ʧʝʨʝʤʳʪʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʜʝʪʨʠʪʘ. 
ʇʝʩʢʠ ʠ ʘʣʝʚʨʠʪʳ ʟʝʣʝʥʦʚʘʪʳʝ, ʩʝʨʳʝ ʠ ʙʫʨʦʚʘʪʦ-ʩʝʨʳʝ ʩʣʦʠʩʪʳʝ, ʤʝʩʪʘʤʠ ʩ 
ʦʢʘʪʳʰʘʤʠ ʛʣʠʥ ʠ ʨʘʩʪʠʪʝʣʴʥʦʡ ʪʨʫʭʦʡ. 
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ʉʚʠʪʘ ʩʦʜʝʨʞʠʪ ʦʙʠʣʴʥʳʡ ʨʘʩʪʠʪʝʣʴʥʳʡ ʜʝʪʨʠʪ, ʦʜʥʦʪʠʧʥʳʝ ʜʣʷ ʚʩʝʛʦ 
ʙʝʱʝʫʣʴʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʢʦʤʧʣʝʢʩʳ ʩʧʦʨ, ʧʳʣʴʮʳ, ʩʝʤʷʥ ʠ ʧʣʦʜʦʚ (ʠʩʘʢʦʚ-
ʩʢʠʡ ʠ ʢʘʩʴʢʦʚʩʢʦʡ ʢʦʤʧʣʝʢʩʳ ʩʝʤʷʥ ʠ ʤʘʢʨʦʩʧʦʨ). ʉʇʂ (AlnusïPolypodia-
ceae) ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʘʙʨʦʩʠʤʦʚʩʢʠʭ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʤʝʥʝ ʣʝʩʥʦʡ ʪʫʨʛʘʡ-
ʩʢʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʬʣʦʨʫ ʦʪʢʨʳʪʳʭ ʣʝʩʦʩʪʝʧʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. ɺʦʟʨʘʩʪ 
ʦʪʣʦʞʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʥʥʠʤïʩʨʝʜʥʠʤ ʤʠʦʮʝʥʦʤ [288]. 
ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ï 12ï50 ʤ. 
ʂʘʩʴʢʦʚʩʢʘʷ ʩʚʠʪʘ (N1ks) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ɹʘʨʘ-

ʙʠʥʩʢʦ-ʂʫʣʫʥʜʠʥʩʢʦʛʦ ʬʘʮʠʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʠ ʚ ʇʨʠʦʙʩʢʦʤ ʧʦʜʨʘʡʦʥʝ ʇʨʠ-
ʦʙʩʢʦ-ʇʨʝʜʘʣʪʘʡʩʢʦʛʦ ʨʘʡʦʥʘ, ʚʩʢʨʳʪʘ ʩʢʚʘʞʠʥʘʤʠ (3 ï ʩ. ɺʘʛʘʥʦʚʦ, 41 ï 
ʩ. ʂʘʩʴʢʦʚʢʘ ʠ ʜʨ.) ʥʘ ʛʣʫʙʠʥʘʭ 49ï141 ʤ, ʩ ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʝʪ ʥʘ ʘʙʨʦʩʠʤʦʚ-
ʩʢʦʡ ʩʚʠʪʝ N1, ʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʪʘʚʦʣʞʘʥʩʢʦʡ N1. ɽʝ ʩʪʨʘʪʦʪʠʧʠʯʝ-
ʩʢʠʡ ʨʘʟʨʝʟ ʠʟʫʯʝʥ ʚ ʩʢʚ. 33 (ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ, ʏʫʣʳʤʩʢʠʡ ʨʘʡʦʥ, 
ʨʘʟʲʝʟʜ ç89-ʡ ʢʤè) ʚ ʠʥʪʝʨʚʘʣʝ 87,5ï121,0 ʤ. 
ʆʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʫʱʝʩʪʚʝʥʥʦ ʧʝʩʯʘʥʳʤʠ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʠ ʘʣ-

ʣʶʚʠʘʣʴʥʦ-ʦʟʝʨʥʳʤʠ ʬʘʮʠʷʤʠ; ʢ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʧʨʠʫʨʦʯʝʥʳ ʧʝʩʯʘʥʦ-
ʛʣʠʥʠʩʪʳʝ ʩʣʦʠ. ʇʝʩʢʠ ʩʝʨʳʝ, ʩʚʝʪʣʦ- ʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʝ, ʙʫʨʦʚʘʪʦ-ʞʝʣʪʳʝ, 
ʤʝʣʢʦ- ʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʝ, ʢʚʘʨʮ-ʧʦʣʝʚʦʰʧʘʪʦʚʳʝ ʠ ʢʚʘʨʮʝʚʳʝ, ʩ ʥʘʤʳʚʘʤʠ ʠ 
ʩʢʦʧʣʝʥʠʷʤʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʜʝʪʨʠʪʘ, ʦʢʘʪʘʥʥʳʤʠ ʦʙʣʦʤʢʘʤʠ ʜʨʝʚʝʩʠʥʳ, 
ʧʨʦʩʣʦʡʢʘʤʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʭ ʘʣʝʚʨʠʪʦʚʳʭ ʛʣʠʥ. ʋ ʧʦʜʦʰʚʳ ʩʚʠʪʳ ʧʝʩʢʠ 
ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ, ʠʥʦʛʜʘ ʛʨʘʚʝʣʠʩʪʳʝ. ɻʣʠʥʳ ʢʦʨʠʯʥʝʚʘʪʦ-ʩʝʨʳʝ, ʩʣʘʥʮʝʚʘ-
ʪʳʝ, ʚʥʠʟʫ ʨʘʟʨʝʟʘ ʩʝʨʳʝ ʘʣʝʚʨʠʪʠʩʪʳʝ. 
ʉʚʠʪʘ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʢʦʤʧʣʝʢʩʘʤʠ ʩʝʤʷʥ ʠ ʧʣʦʜʦʚ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ 

Azolla tomontosa Nikit.  Salvinia cerebrata Nikit., Picea, Pinus, Alnus, Betula 
ʠ ʜʨ., ʢʦʪʦʨʳʝ ɺ. ʇ. ʅʠʢʠʪʠʥʳʤ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʪʠʧʦʚʦʡ ʬʣʦʨʳ 
ʢʘʩʴʢʦʚʩʢʦʛʦ ʫʨʦʚʥʷ ʙʝʱʝʫʣʴʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʨʘʥʥʝʛʦïʩʨʝʜʥʝʛʦ ʤʠʦʮʝʥʘ 
[288]. 
ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ï 18ï50 ʤ. 
ɹʦʣʦʪʥʠʥʩʢʘʷ ʩʚʠʪʘ (N1bl) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʇʨʠ-

ʦʙʩʢʦ-ʇʨʝʜʘʣʪʘʡʩʢʦʛʦ ʬʘʮʠʘʣʴʥʦʛʦ ʨʘʡʦʥʘ (ʇʨʠʦʙʩʢʠʡ ʧʦʜʨʘʡʦʥ) ʚ ʦʜʥʦ-
ʠʤʝʥʥʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʚʧʘʜʠʥʝ, ʚʩʢʨʳʪʘ ʩʢʚ. 8 (ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ, ɹʦ-
ʣʦʪʥʠʥʩʢʠʡ ʨʘʡʦʥ, ʩ. ʋʩʪʴ-ʊʫʣʘ) ʚ ʠʥʪʝʨʚʘʣʝ 11,7ï41,0 ʤ, ʩ ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘ-
ʝʪ ʥʘ ʘʙʨʦʩʠʤʦʚʩʢʦʡ ʩʚʠʪʝ N1, ʤʝʣ-ʧʘʣʝʦʛʝʥʦʚʦʡ ʢʦʨʝ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠ ʧʘʣʝʦ-
ʟʦʝ, ʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʪʘ ʛʣʠʥʘʤʠ ʝʚʩʠʥʩʢʦʡ ʩʚʠʪʳ N1, ʥʝʩʦʛʣʘʩʥʦ ï ʘʣʣʶʚʠ-
ʘʣʴʥʳʤʠ, ʣʝʩʩʦʚʳʤʠ ʠ ʦʟʝʨʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʪʘʡʛʠʥʩʢʦʡ ʩʚʠʪʳ QIïII. 
ʆʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʝʨʳʤʠ ʛʣʠʥʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʢʘ, ʙʫʨʦʚʘʪʦ-

ʩʝʨʳʤʠ ʠ ʩʝʨʳʤʠ ʧʝʩʢʘʤʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʥʝʢʘʨʙʦʥʘʪʥʳʤʠ, ʫʯʘʩʪʢʘʤʠ 
ʩʣʦʠʩʪʳʤʠ. ɺ ʧʦʜʦʰʚʝ ʚʩʪʨʝʯʘʶʪʩʷ ʛʘʣʝʯʥʠʢʠ ʩ ʧʨʦʩʣʦʷʤʠ ʛʣʠʥ. 
ʉʚʠʪʘ ʩʦʜʝʨʞʠʪ ʦʩʪʘʪʢʠ ʧʣʦʜʦʚ ʠ ʩʝʤʷʥ ʢʘʩʴʢʦʚʩʢʦʛʦ ʠ ʠʩʘʢʦʚʩʢʦʛʦ ʢʦʤ-

ʧʣʝʢʩʦʚ, ʦʙʝʜʥʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʩʧʦʨ ʠ ʧʳʣʴʮʳ ʨʘʥʥʝʛʦïʩʨʝʜʥʝʛʦ ʤʠʦʮʝʥʘ. 
ʄʦʱʥʦʩʪʴ ʦʩʘʜʢʦʚ ï 28ï40 ʤ. 
ʉʫʟʫʥʩʢʘʷ ʩʚʠʪʘ (N1sz) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʉʫʟʫʥʩʢʦʤ ʇʨʠʦʙʴʝ ï ʥʘ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʇʨʝʜʢʫʣʫʥʜʠʥʩʢʦʛʦ ʠ ʚ ʇʨʠʯʫʤʳʰʩʢʦʤ ʧʦʜʨʘʡʦʥʘʭ ʇʨʠʦʙ-
ʩʢʦ-ʇʨʝʜʘʣʪʘʡʩʢʦʛʦ ʣʠʪʦʬʘʮʠʘʣʴʥʦʛʦ ʨʘʡʦʥʘ, ʚʩʢʨʳʪʘ ʩʢʚʘʞʠʥʘʤʠ ʥʘ ʛʣʫʙʠ-
ʥʘʭ 76ï245 ʤ, ʥʝʩʦʛʣʘʩʥʦ ʧʦʜʩʪʠʣʘʝʪʩʷ ʙʘʪʫʨʦʚʩʢʦʡ ʩʚʠʪʦʡ } 3ïN1, ʩʦʛʣʘʩʥʦ 
ʧʝʨʝʢʨʳʪʘ ʪʘʚʦʣʞʘʥʩʢʦʡ, ʩ ʧʝʨʝʨʳʚʦʤ ï ʧʘʚʣʦʜʘʨʩʢʦʡ ʩʚʠʪʘʤʠ N1. 
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ʆʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʠ ʘʣʣʶʚʠʘʣʴʥʦ-ʦʟʝʨʥʳʤʠ ʛʦʣʫ-
ʙʦʚʘʪʦ-ʩʝʨʳʤʠ ʧʝʩʢʘʤʠ ʤʝʣʢʦ- ʠ ʪʦʥʢʦʟʝʨʥʠʩʪʳʤʠ, ʠʥʦʛʜʘ ʘʣʝʚʨʠʪʦʚʦ-
ʛʣʠʥʠʩʪʳʤʠ ʠ ʛʦʣʫʙʦʚʘʪʦ-ʩʝʨʳʤʠ ʛʣʠʥʘʤʠ ʩ ʤʝʣʢʠʤʠ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪ-
ʢʘʤʠ. 
ʉʪʨʘʪʦʪʠʧʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʠʟʫʯʝʥ ʚ ʩʢʚ. 252 (ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ, ʇʘʚʣʦʚʩʢʠʡ 

ʨʘʡʦʥ, ʩ. ɹʘʪʫʨʦʚʦ) ʚ ʠʥʪʝʨʚʘʣʝ 199,4ï245,0 ʤ. ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ (10,6 ʤ) 
ʩʣʦʞʝʥʘ ʛʣʠʥʘʤʠ ʩʚʝʪʣʦ- ʠ ʪʝʤʥʦ-ʩʝʨʳʤʠ, ʛʦʣʫʙʦʚʘʪʦ-ʟʝʣʝʥʦʚʘʪʳʤʠ ʘʣʝʚʨʠ-
ʪʠʩʪʳʤʠ, ʧʣʦʪʥʳʤʠ, ʠʥʦʛʜʘ ʩʣʦʠʩʪʳʤʠ ʩ ʤʝʣʢʠʤʠ ʧʷʪʥʘʤʠ ʦʭʨ, ʩ ʦʪʧʝʯʘʪʢʘ-
ʤʠ ʣʠʩʪʴʝʚ ʠ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ. ʉʨʝʜʥʷʷ ï ʛʦʣʫʙʦʚʘʪʦ-ʩʝʨʳʤʠ ʧʝʩ-
ʢʘʤʠ (14,4 ʤ) ʩʨʝʜʥʝ- ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʚʘʨʮʝʚʳʤʠ, ʩ 
ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ, ʢʨʝʤʥʠʩʪʳʤʠ ʛʘʣʴʢʘʤʠ ʠ ʛʣʠʥʠʩʪʳʤʠ ʦʢʘʪʳʰʘʤʠ, 
ʥʠʞʝ ï ʛʣʠʥʘʤʠ (14,1 ʤ), ʘʥʘʣʦʛʠʯʥʳʤʠ ʟʘʣʝʛʘʶʱʠʤ ʚ ʢʨʦʚʣʝ ʩʚʠʪʳ. ʂ ʦʩʥʦ-
ʚʘʥʠʶ ʨʘʟʨʝʟʘ ʧʨʠʫʨʦʯʝʥʳ ʧʝʩʢʠ (6,5 ʤ) ʩʝʨʳʝ ʨʘʟʥʦʟʝʨʥʠʩʪʳʝ, ʚ ʧʦʜʦʰʚʝ 
ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʝ, ʩ ʛʣʠʥʠʩʪʳʤʠ ʦʢʘʪʳʰʘʤʠ, ʧʦʣʠʤʠʢʪʦʚʳʝ, ʛʦʨʠʟʦʥʪʘʣʴʥʦ- 
ʠ ʢʦʩʦʩʣʦʠʩʪʳʝ, ʩ ʦʙʣʦʤʢʘʤʠ ʦʙʫʛʣʝʥʥʦʡ ʜʨʝʚʝʩʠʥʳ ʠ ʤʝʣʢʠʤ ʜʝʪʨʠʪʦʤ. 
ʆʪʣʦʞʝʥʠʷ ʩʦʜʝʨʞʘʪ ʧʳʣʴʮʫ ʠ ʩʧʦʨʳ AlnusïPolypodiaceae, ʩʝʤʝʥʘ ʢʘʩʴ-

ʢʦʚʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ CauliniaïMorus tetriariaïCleome rugosa [288], ʦʪʧʝʯʘʪʢʠ 
ʣʠʩʪʴʝʚ Quercus pseudorobus Kov. ʨʘʥʥʝʛʦïʩʨʝʜʥʝʛʦ ʤʠʦʮʝʥʘ. 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʩʚʠʪʳ ï 50 ʤ. 

ʊʘʚʦʣʞʘʥʩʢʠʡ ʛʦʨʠʟʦʥʪ 

ʈʘʩʧʨʦʩʪʨʘʥʝʥ ʢʘʢ ʚ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʥʦʡ, ʪʘʢ ʠ ʚ ɸʣʪʘʝ-
ʉʘʷʥʩʢʦʡ ʛʦʨʥʦʡ ʦʙʣʘʩʪʷʭ, ʦʙʲʝʜʠʥʷʝʪ ʪʘʚʦʣʞʘʥʩʢʫʶ, ʨʫʙʮʦʚʩʢʫʶ ʠ ʝʚʩʠʥ-
ʩʢʫʶ ʩʚʠʪʳ. 
ʊʘʚʦʣʞʘʥʩʢʘʷ ʩʚʠʪʘ (N1tv) ʠʟʚʝʩʪʥʘ ʚ ɹʘʨʘʙʠʥʩʢʦ-ʂʫʣʫʥʜʠʥʩʢʦʤ 

ʨʘʡʦʥʝ ʠ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʇʨʠʦʙʩʢʦ-ʇʨʝʜʘʣʪʘʡʩʢʦʛʦ, ʚʩʢʨʳʪʘ ʥʘ ʩʝʚʝʨʦ-
ʚʦʩʪʦʢʝ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ (ɹʘʨʘʙʠʥʩʢʘʷ ʩʢʚʘʞʠʥʘ 43) ʚ ʠʥʪʝʨʚʘʣʝ 30ï
75 ʤ, ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ʆʙʴ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʣʠʩʪʘ ï ʥʘ ʛʣʫʙʠʥʝ 250ï
300 ʤ (ʩʢʚ. 299), ʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ ʥʘ ʙʝʱʝʫʣʴʩʢʦʡ, ʩ ʨʘʟʤʳʚʦʤ ʥʘ ʩʫʟʫʥʩʢʦʡ 
ʩʚʠʪʘʭ N1, ʥʝʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʧʘʚʣʦʜʘʨʩʢʦʡ N1. 
ʆʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʟʝʨʥʳʤʠ ʠ ʘʣʣʶʚʠʘʣʴʥʦ-ʦʟʝʨʥʳʤʠ ʬʘʮʠʷʤʠ, 

ʩʣʦʞʝʥʳ ʛʣʠʥʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʢʦʚ. ɻʣʠʥʳ ʩʚʝʪʣʦ-ʟʝʣʝʥʳʝ, ʟʝʣʝʥʦʚʘʪʦ-
ʩʝʨʳʝ, ʯʝʨʥʳʝ ʠ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʝ, ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʚʳʝ, ʘʣʝʚʨʠʪʠʩʪʳʝ, 
ʦʙʦʭʨʝʥʥʳʝ, ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʝ ʥʝʢʘʨʙʦʥʘʪʥʳʝ, ʩʦʜʝʨʞʘʪ ʧʦʯʪʠ ʯʝʨʥʳʝ ʩʣʦʠ 
ʛʠʜʨʦʤʦʨʬʥʳʭ ʧʦʛʨʝʙʝʥʥʳʭ ʧʦʯʚ, ʢʨʝʧʢʠʝ ʠʟʚʝʩʪʢʦʚʦ-ʤʝʨʛʝʣʠʩʪʳʝ ʢʦʥʢʨʝ-
ʮʠʠ, ʞʝʣʝʟʠʩʪʳʝ ʙʦʙʦʚʠʥʳ, ʧʩʝʚʜʦʤʦʨʬʦʟʳ ʧʦ ʢʦʨʥʝʚʳʤ ʩʠʩʪʝʤʘʤ. ʇʨʠʩʫʪ-
ʩʪʚʫʶʪ ʧʨʦʩʣʦʠ ʠ ʧʘʯʢʠ ʩʝʨʳʭ ʠ ʩʝʨʦ-ʞʝʣʪʳʭ ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ, ʘʣʝʚ-
ʨʠʪʦʚ ʠ ʘʣʝʚʨʠʪʦʚʳʭ ʛʣʠʥ. 
ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʢʦʤʧʣʝʢʩʳ BetulaïUlmusïPolypodiaceae ʠ ʪʘʚʦʣʞʘʥ-

ʩʢʠʡ ʢʦʤʧʣʝʢʩ ʩʝʤʷʥ ChenopodiumïCleome rugosa ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʜʘʣʴ-
ʥʝʡʰʝʤ ʦʙʝʜʥʝʥʠʠ ʟʘʧʘʜʥʦ-ʩʠʙʠʨʩʢʦʡ ʬʣʦʨʳ [288]. ɺʦʟʨʘʩʪ ʩʚʠʪʳ ï ʩʨʝʜʥʝ-
ʧʦʟʜʥʝʤʠʦʮʝʥʦʚʳʡ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ï 30ï80 ʤ. 
ʈʫʙʮʦʚʩʢʘʷ ʩʚʠʪʘ (N1rb) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʇʨʝʜʘʣʪʘʡʩʢʦʤ ʬʘʮʠʘʣʴ-

ʥʦʤ ʧʦʜʨʘʡʦʥʝ ʠ ʥʘ ʚʦʩʪʦʢʝ ʇʨʠʯʫʤʳʰʩʢʦʛʦ. ɺ ʇʨʠʯʫʤʳʰʩʢʦʤ ʧʦʜʨʘʡʦʥʝ 
ʚʩʢʨʳʚʘʝʪʩʷ ʩʢʚʘʞʠʥʘʤʠ ʥʘ ʛʣʫʙʠʥʘʭ 49ï115 ʤ, ʚ ʇʨʝʜʘʣʪʘʡʩʢʦʤ ʧʦʜʨʘʡʦʥʝ 
ʚʳʜʝʣʝʥʘ ʚ ʩʢʚ. 325 (ʜʝʨ. ʆʩʢʦʣʢʦʚʦ ʥʘ ʨ. ʇʦʨʦʟʠʭʘ) ʚ ʠʥʪʝʨʚʘʣʝ 93ï146 ʤ. 
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ʉ ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʝʪ ʥʘ ʩʫʟʫʥʩʢʦʡ ʩʚʠʪʝ ʥʠʞʥʝʛʦ ʤʠʦʮʝʥʘ, ʦʣʠʛʦʮʝʥ-
ʥʠʞʥʝʤʠʦʮʝʥʦʚʳʭ ʦʩʘʜʢʘʭ ʢʨʫʪʠʭʠʥʩʢʦʡ ʩʚʠʪʳ, ʚ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ ï ʥʘ ʧʦ-
ʨʦʜʘʭ ʧʘʣʝʦʟʦʷ ʠ ʤʝʣ-ʧʘʣʝʦʛʝʥʦʚʳʭ ʢʦʨʘʭ ʚʳʚʝʪʨʠʚʘʥʠʷ. 
ʆʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʣʠʥʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʢʦʚ ʦʟʝʨʥʦʛʦ, ʘʣʣʶʚʠ-

ʘʣʴʥʦ-ʦʟʝʨʥʦʛʦ ʠ ʨʝʞʝ ʘʣʣʶʚʠʘʣʴʥʦʛʦ ʛʝʥʝʟʠʩʘ, ʩ ʦʙʠʣʠʝʤ ʧʦ ʚʩʝʤʫ ʨʘʟʨʝʟʫ 
ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ. ɻʣʠʥʳ ʙʫʨʳʝ, ʦʭʨʠʩʪʦ-, ʟʝʣʝʥʦʚʘʪʦ-ʙʫʨʳʝ ʠ ʟʝʣʝʥʦ-
ʚʘʪʦ-ʩʝʨʳʝ, ʠʥʦʛʜʘ ʧʝʩʪʨʦʦʢʨʘʰʝʥʥʳʝ, ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʝ, ʠʥʪʝʥʩʠʚʥʦ ʦʞʝ-
ʣʝʟʥʝʥʥʳʝ, ʛʠʧʩʦʥʦʩʥʳʝ, ʩ ʦʙʠʣʠʝʤ ʢʘʨʙʦʥʘʪʥʳʭ ʚʢʣʶʯʝʥʠʡ. ʇʝʩʢʠ ʟʝʣʝʥʦ-
ʚʘʪʦ-ʩʝʨʳʝ ʩʨʝʜʥʝ-ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ, ʨʝʞʝ ʪʦʥʢʦʟʝʨʥʠʩʪʳʝ ʧʦʣʠʤʠʢʪʦʚʳʝ, 
ʩʣʜʁʠʩʪʳʝ, ʦʞʝʣʝʟʥʝʥʥʳʝ, ʫʯʘʩʪʢʘʤʠ ʪʦʥʢʦʩʣʦʠʩʪʳʝ. 
ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʢʦʤʧʣʝʢʩʳ ʠ ʩʝʤʝʥʘ ʘʥʘʣʦʛʠʯʥʳ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ-

ʥʳʤ ʚ ʦʜʥʦʚʦʟʨʘʩʪʥʦʡ ʪʘʚʦʣʞʘʥʩʢʦʡ ʩʚʠʪʝ, ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ 
ʚ ʧʦʜʩʪʠʣʘʶʱʠʭ ʦʩʘʜʢʘʭ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʜʘʣʴʥʝʡʰʝʡ ʢʩʝʨʦʬʠʪʠʟʘʮʠʠ 
ʢʣʠʤʘʪʘ. ɺʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ï ʩʨʝʜʥʝ-ʧʦʟʜʥʝʤʠʦʮʝʥʦʚʳʡ. ʄʘʢʩʠʤʘʣʴʥʘʷ 
ʤʦʱʥʦʩʪʴ ï 53 ʤ. 
ɽʚʩʠʥʩʢʘʷ ʩʚʠʪʘ (N1ev) ʠʟʚʝʩʪʥʘ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦ-

ʨʠʠ ʣʠʩʪʘ, ʚʩʢʨʳʪʘ ʩʢʚʘʞʠʥʘʤʠ ʥʘ ʛʣʫʙʠʥʘʭ 28ï134 ʤ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʨʘʟʚʠ-
ʪʠʝ ʧʦʣʫʯʠʣʘ ʚ ʇʨʠʦʙʩʢʦʤ ʣʠʪʦʬʘʮʠʘʣʴʥʦʤ ʧʦʜʨʘʡʦʥʝ, ʚ ʂʦʣʳʚʘʥʴ-ʊʦʤʩʢʦʤ 
ʩʦʭʨʘʥʠʣʘʩʴ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʦʩʪʘʥʮʦʚ, ʚ ɹʝʨʜʩʢʦʤ ï ʚ ʤʝʣʢʠʭ ʜʝʧʨʝʩʩʠʷʭ, 
ʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ ʥʘ ʧʦʨʦʜʘʭ ʙʝʱʝʫʣʴʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ N1, ʥʝʩʦʛʣʘʩʥʦ ʥʘ ʧʘ-
ʣʝʦʟʦʡʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ ʠ ʤʝʣ-ʧʘʣʝʦʛʝʥʦʚʳʭ ʢʦʨʘʭ ʚʳʚʝʪʨʠʚʘʥʠʷ. 
ʆʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʣʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʤʠ ʧʝʩʪʨʦʮʚʝʪʥʳʤʠ 

ʛʣʠʥʘʤʠ, ʯʘʩʪʦ ʤʨʘʤʦʨʦʚʠʜʥʳʤʠ, ʧʣʦʪʥʳʤʠ, ʞʠʨʥʳʤʠ, ʩ ʛʣʷʥʮʝʚʳʤ ʠʟʣʦ-
ʤʦʤ, ʠʥʦʛʜʘ ʩ ʟʝʨʢʘʣʘʤʠ ʩʢʦʣʴʞʝʥʠʷ ʠ ʚʢʣʶʯʝʥʠʷʤʠ ʤʝʣʢʦʛʦ ʱʝʙʥʷ ʢʦʨʝʥ-
ʥʳʭ ʧʦʨʦʜ ʚ ʧʦʜʦʰʚʝ. 
ʇʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʪʘʪʢʘʤʠ ʩʚʠʪʘ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʩʣʘʙʦ, ʢ ʪʘʚʦʣ-

ʞʘʥʩʢʦʤʫ ʛʦʨʠʟʦʥʪʫ ʦʪʥʝʩʝʥʘ ʫʩʣʦʚʥʦ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ï 6ï22 ʤ. 

ʇʘʚʣʦʜʘʨʩʢʠʡ ʛʦʨʠʟʦʥʪ 

ʇʘʚʣʦʜʘʨʩʢʘʷ ʩʚʠʪʘ (N1pv) ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ɹʘʨʘʙʠʥʩʢʦ-
ʂʫʣʫʥʜʠʥʩʢʦʤ ʠ ʇʨʠʦʙʩʢʦ-ʇʨʝʜʘʣʪʘʡʩʢʦʤ ʨʘʡʦʥʘʭ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʨʘʚ-
ʥʠʥʥʦʡ ʦʙʣʘʩʪʠ, ʚʩʢʨʳʪʘ ʪʦʣʴʢʦ ʩʢʚʘʞʠʥʘʤʠ, ʥʝʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ ʥʘ ʪʘʚʦʣ-
ʞʘʥʩʢʦʡ ʠ ʨʫʙʮʦʚʩʢʦʡ ʩʚʠʪʘʭ N1, ʩʦʛʣʘʩʥʦ, ʠʥʦʛʜʘ ʩ ʨʘʟʤʳʚʦʤ ʧʝʨʝʢʨʳʚʘʝʪʩʷ 
ʥʦʚʦʩʪʘʥʠʯʥʦʡ ʠ ʛʦʨʴʢʦʦʟʝʨʥʦʡ ʩʚʠʪʘʤʠ N1ï2. ʇʨʝʜʩʪʘʚʣʝʥʘ ʦʟʝʨʥʦ-ʘʣʣʶʚʠ-
ʘʣʥɹʳʤʠ ʛʣʠʥʘʤʠ ʧʝʩʪʨʦʦʢʨʘʰʝʥʥʳʤʠ, ʙʫʨʳʤʠ, ʙʫʨʦʚʘʪʦ-ʞʝʣʪʳʤʠ, ʢʨʘʩʥʦ-
ʙʫʨʳʤʠ ʠ ʪʝʤʥʦ-ʩʝʨʳʤʠ ʩʦ ʩʪʷʞʝʥʠʷʤʠ ʛʠʜʨʦʦʢʠʩʣʦʚ ʞʝʣʝʟʘ ʠ ʜʨʝʩʚʦʡ 
ʢʚʘʨʮʠʪʦʚ, ʩ ʢʘʨʙʦʥʘʪʥʳʤʠ ʢʦʥʢʨʝʮʠʷʤʠ, ʧʨʦʩʣʦʷʤʠ ʠ ʧʘʯʢʘʤʠ ʧʦʣʠʤʠʢʪʦ-
ʚʳʭ, ʯʘʩʪʦ ʩʣʶʜʠʩʪʳʭ ʧʝʩʢʦʚ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢ ʥʠʟʘʤ 
ʨʘʟʨʝʟʘ. 
ʉʚʠʪʘ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʝʨʩʧʝʢʪʠʚʥʘ ʜʣʷ ʣʦʢʘʣʠʟʘʮʠʠ ʫʨʘʥʦʚʳʭ ʛʠʜʨʦʛʝʥ-

ʥʳʭ ʨʫʜ.  
ʆʩʪʘʪʢʠ ʬʘʫʥʳ ʠ ʬʣʦʨʳ ʨʝʜʢʠ. ʇʦʟʜʥʝʤʠʦʮʝʥʦʚʳʡ ʚʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʥʘʭʦʜʢʘʤ ʛʠʧʧʘʨʠʦʥʦʚʦʡ ʬʘʫʥʳ ʫ ʛ. ʇʘʚʣʦʜʘʨ ʠ ʤʝʣʢʠʤ 
ʤʣʝʢʦʧʠʪʘʶʱʠʤ ʚ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘ ʩʪ. ʊʘʙʫʥʳ (ʨʘʡʦʥ ʛ. ʉʣʘʚʛʦʨʦʜ) ʚ 
ʛʣʠʥʘʭ ʦʙʥʘʨʫʞʝʥʘ ʬʘʫʥʘ ʤʦʣʣʶʩʢʦʚ Unio cf. athleta Lindh., Planorbis sp., 
Unio sp. Nov. ʠ ʦʩʪʨʘʢʦʜ. ɺ ɹʘʨʘʙʠʥʩʢʦʤ ʨʘʡʦʥʝ (ʩʢʚ. 61, ʧʦʩ. ʖʥʳʡ ʇʠʦʥʝʨ) 
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ɺ. ʇ. ʅʠʢʠʪʠʥʳʤ ʚʳʜʝʣʝʥ ʟʜʚʠʥʩʢʠʡ ʬʣʦʨʠʩʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ (ʇʂ-18), ʢʦ-
ʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʝʧʥʳʝ ʠ ʧʦʣʫʧʫʩʪʳʥʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʘʩʩʦʮʠʘʮʠʠ 
[288]. 
ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ï 10ï50 ʤ. 
ʃʝʙʷʞʠʥʩʢʘʷ ʩʚʠʪʘ (N1lb) ʠʤʝʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʂʦʣʳʚʘʥʴ-ʊʦʤʩʢʦʛʦ ʧʦʜʨʘʡʦʥʘ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʛʦʨʥʦʡ ʦʙ-
ʣʘʩʪʠ, ʩ ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʝʪ ʥʘ ʛʣʠʥʘʭ ʝʚʩʠʥʩʢʦʡ ʩʚʠʪʳ N1 ʠ ʤʝʣ-ʧʘʣʝʦʛʝʥʦ-
ʚʳʭ ʢʦʨʘʭ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʟʝʨʥʳʤʠ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʳʤʠ ʠ ʩʝ-
ʨʳʤʠ ʛʣʠʥʘʤʠ ʩ ʧʨʠʤʝʩʴʶ ʧʝʩʢʘ ʠ ʥʝʢʘʨʙʦʥʘʪʥʳʭ, ʠʥʦʛʜʘ ʠʟʚʝʩʪʢʦʚʳʭ ʩʪʷ-
ʞʝʥʠʡ. ʂ ʧʦʜʦʰʚʝ ʩʚʠʪʳ ʧʨʠʫʨʦʯʝʥʳ ʛʦʨʠʟʦʥʪʳ, ʩʣʦʞʝʥʥʳʝ ʛʣʠʥʷʥʳʤʠ ʦʢʘ-
ʪʳʰʘʤʠ, ʦʙʣʦʤʢʘʤʠ ʩʣʘʥʮʝʚ, ʢʚʘʨʮʘ ʠ ʜʨʫʛʠʭ ʧʦʨʦʜ. ʉʝʨʳʝ ʧʨʦʩʣʦʠ ʛʣʠʥ 
ʥʘʧʦʤʠʥʘʶʪ ʜʨʝʚʥʠʝ ʧʦʛʨʝʙʝʥʥʳʝ ʧʦʯʚʳ. 
ʀʩʢʦʧʘʝʤʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʇʦ ʧʦʣʦʞʝʥʠʶ ʚ ʨʘʟ-

ʨʝʟʝ ʩʚʠʪʘ ʫʩʣʦʚʥʦ ʦʪʥʝʩʝʥʘ ʢ ʚʝʨʭʥʝʤʫ ʤʠʦʮʝʥʫ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ï  
5ï20 ʤ. 

ɺɽʈʍʅʀʁ ʄʀʆʎɽʅ ï ʅʀɾʅʀʁïɺɽʈʍʅʀʁ ʇʃʀʆʎɽʅ 

ʅʦʚʦʩʪʘʥʠʯʥʳʡ ʛʦʨʠʟʦʥʪ 

ʅʦʚʦʩʪʘʥʠʯʥʳʡ ʛʦʨʠʟʦʥʪ ʚʳʜʝʣʝʥ ʠʟ ʩʦʩʪʘʚʘ ʧʘʚʣʦʜʘʨʩʢʦʛʦ, ʨʘʥʝʝ ʢʘʨʪʠ-
ʨʦʚʘʣʩʷ ʚ ʢʘʯʝʩʪʚʝ ʩʣʦʝʚ ʧʘʚʣʦʜʘʨʩʢʦʡ ʩʚʠʪʳ N1. 
ʅʦʚʦʩʪʘʥʠʯʥʘʷ ʩʚʠʪʘ (N1ï2ns) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ɹʘʨʘʙʠʥʩʢʦ-ʂʫ-

ʣʫʥʜʠʥʩʢʦʤ ʣʠʪʦʬʘʮʠʘʣʴʥʦʤ ʨʘʡʦʥʝ, ʚʩʢʨʳʪʘ ʪʦʣʴʢʦ ʩʢʚʘʞʠʥʘʤʠ ʥʘ ʛʣʫʙʠ-
ʥʘʭ 12ï35,5 ʤ ʚ ʟʘʧʘʜʥʦʡ ɹʘʨʘʙʝ ʠ 34ï54 ʤ ʚ ʂʫʣʫʥʜʝ, ʩʦʛʣʘʩʥʦ ʧʦʜʩʪʠʣʘʝʪʩʷ 
ʧʘʚʣʦʜʘʨʩʢʦʡ ʩʚʠʪʦʡ N1, ʩ ʧʝʨʝʨʳʚʦʤ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʢʫʣʫʥʜʠʥʩʢʦʡ QE, ʢʘʨʘ-
ʩʫʢʩʢʦʡ QIIïIII  ʩʚʠʪʘʤʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʛʦʣʦʮʝʥʘ. ʉʣʦʞʝʥʘ ʛʣʠʥʘʤʠ ʩʝʨʦʚʘ-
ʪʦ-ʟʝʣʝʥʳʤʠ, ʙʫʨʳʤʠ, ʯʝʨʥʳʤʠ, ʩ ʢʘʨʙʦʥʘʪʥʳʤʠ ʢʦʥʢʨʝʮʠʷʤʠ, ʧʨʦʩʣʦʷʤʠ 
ʦʙʠʣʴʥʦ ʩʣʶʜʠʩʪʳʭ ʧʝʩʯʘʥʳʭ ʛʣʠʥ ʠ ʛʣʠʥʠʩʪʳʭ ʧʝʩʢʦʚ. 
ʆʪʣʦʞʝʥʠʷ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʦʜʥʦʠʤʝʥʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʤʣʝʢʦʧʠʪʘʶ-

ʱʠʭ (ʄʃʂ-4), ʦʩʪʨʘʢʦʜ (ʆ-2), ʤʦʣʣʶʩʢʦʚ (ʄʃ-1), ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ 
ʘʥʜʨʝʝʚʩʢʦʛʦ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʇʂ-19) [89, 288], ʚʦʟʨʘʩʪ ʢʦʪʦʨʳʭ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ ʧʦʟʜʥʝʛʦ ʤʠʦʮʝʥʘ ʜʦ ʨʘʥʥʝʛʦ ʧʣʠʦʮʝʥʘ. 
ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ʜʦʩʪʠʛʘʝʪ 20 ʤ. 

ʅʦʚʦʩʪʘʥʠʯʥʳʡ ʠ ʢʫʣʫʥʜʠʥʩʢʠʡ ʛʦʨʠʟʦʥʪʳ 

ɻʦʨʴʢʦʦʟʝʨʥʘʷ ʩʚʠʪʘ (N1ï2go) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʇʨʝʜʘʣʪʘʡʩʢʦʤ ʣʠ-
ʪʦʬʘʮʠʘʣʴʥʦʤ ʧʦʜʨʘʡʦʥʝ, ʩ ʥʝʩʦʛʣʘʩʠʝʤ ʟʘʣʝʛʘʝʪ ʥʘ ʧʘʚʣʦʜʘʨʩʢʦʡ ʩʚʠʪʝ N1, 
ʥʝʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʢʦʯʢʦʚʩʢʦʡ QE. ʉʪʨʘʪʦʪʠʧʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʫʩʪʘʥʦʚ-
ʣʝʥ ʧʦ ʩʢʚ. 322 (ʦʟ. ɻʦʨʴʢʦʝ ʫ ʩ. ʂʨʝʩʪʴʷʥʢʘ ʄʘʤʦʥʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ɸʣʪʘʡ-
ʩʢʦʛʦ ʢʨʘʷ) ʚ ʠʥʪʝʨʚʘʣʝ 131ï154 ʤ. 
ʉʚʠʪʘ ʩʣʦʞʝʥʘ ʛʣʠʥʘʤʠ ʙʫʨʦʚʘʪʳʤʠ ʠ ʢʦʨʠʯʥʝʚʘʪʦ-ʩʝʨʳʤʠ ʩ ʨʳʭʣʳʤʠ ʠʟ-

ʚʝʩʪʢʦʚʠʩʪʳʤʠ ʚʢʣʶʯʝʥʠʷʤʠ, ʞʝʣʝʟʠʩʪʳʤʠ ʠ ʞʝʣʝʟʦʤʘʨʛʘʥʮʝʚʳʤʠ ʙʦʙʦʚʠ-
ʥʘʤʠ, ʠʟʚʝʩʪʢʦʚʠʩʪʳʤʠ ʠ ʢʨʝʤʥʠʩʪʳʤʠ ʛʘʣʴʢʘʤʠ, ʦʙʣʦʤʢʘʤʠ ʨʘʢʦʚʠʥ ʤʦʣ-
ʣʶʩʢʦʚ. ʇʦ ʜʘʥʥʳʤ ʅ. ʅ. ɺʝʣʠʯʢʦ, ʧʦʨʦʜʳ ʠʤʝʶʪ ʦʙʨʘʪʥʫʶ ʥʘʤʘʛʥʠʯʝʥ-
ʥʦʩʪʴ [52]. 
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ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʚʠʪʳ ʫʩʪʘʥʦʚʣʝʥ ʢʦʤʧʣʝʢʩ ʦʩʪʨʘʢʦʜ ʥʦʚʦʩʪʘʥʠʯʥʦʛʦ ʪʠ-
ʧʘ (ʚʝʨʭʥʠʡ ʤʠʦʮʝʥïʥʠʞʥʠʡ ʧʣʠʦʮʝʥ), ʩʦʙʨʘʥʳ ʦʩʪʘʪʢʠ ʤʠʢʨʦʪʝʨʠʦʬʘʫʥʳ, 
ʢʦʪʦʨʘʷ, ʧʦ ʟʘʢʣʶʯʝʥʠʶ ɺ. ʉ. ɿʘʞʠʛʠʥʘ [74], ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʨʝʜʥʝʧʣʠʦʮʝʥʦ-
ʚʳʡ, ʘ ʚ ʩʚʷʟʠ ʩ ʧʦʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʛʨʘʥʠʮʳ ʥʝʦʛʝʥʘ ʠ ʢʚʘʨʪʝʨʘ (ʧʦʩʪʘʥʦʚ-
ʣʝʥʠʝ ʄʉʂ, 2012 ʛ.) ï ʧʦʟʜʥʝʧʣʠʦʮʝʥʦʚʳʡ ʚʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ. ʅʘ ʵʪʦʤ ʦʩʥʦ-
ʚʘʥʠʠ ʚʦʟʨʘʩʪ ʩʚʠʪʳ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʦʙʲʝʤʝ ʨʘʥʥʝʛʦ ʠ ʧʦʟʜʥʝʛʦ ʧʣʠʦʮʝʥʘ. 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ï 30 ʤ. 
 

ʅɽʆɻɽʅʆɺɸʗ ʀ ʏɽʊɺɽʈʊʀʏʅɸʗ ʉʀʉʊɽʄʓ ʅɽʈɸʉʏʃɽʅɽʅʅʓɽ 

ʂʫʣʫʥʜʠʥʩʢʠʡ ʛʦʨʠʟʦʥʪ 

ʂʫʣʫʥʜʠʥʩʢʘʷ ʩʚʠʪʘ (laN2ïE1kl) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʦʜʥʦʠʤʝʥʥʦʡ 
ʚʧʘʜʠʥʝ (ɿʘʧʘʜʥʦ-ɹʘʨʘʙʠʥʩʢʠʡ ʣʠʪʦʬʘʮʠʘʣʴʥʳʡ ʨʘʡʦʥ) ʩʦ ʩʪʨʘʪʦʪʠʧʠʯʝʩʢʦʡ 
ʤʝʩʪʥʦʩʪʴʶ ʤʝʞʜʫ ʛ. ʉʣʘʚʛʦʨʦʜ ʠ ʞ. ʜ. ʩʪʘʥʮʠʝʡ ʂʫʣʫʥʜʘ, ʚʩʢʨʳʚʘʝʪʩʷ ʩʢʚʘ-
ʞʠʥʘʤʠ 300 ï ʩʪ. ʂʫʣʫʥʜʘ ʠ ʜʨ. ʠ ʚ ʢʘʨʴʝʨʘʭ ʦʢʦʣʦ ʦʟ. ɹʦʣ. ʗʨʦʚʦʝ, ʩ ʨʘʟʤʳ-
ʚʦʤ ʟʘʣʝʛʘʝʪ ʥʘ ʥʦʚʦʩʪʘʥʠʯʥʦʡ ʩʚʠʪʝ N1ï2, ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʯʝʪʚʝʨʪʠʯʥʳʤʠ ʧʦ-
ʢʨʦʚʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ, ʩʣʦʞʝʥʘ ʘʣʣʶʚʠʘʣʴʥʦ-ʦʟʝʨʥʳʤʠ ʧʦʣʠʤʠʢʪʦʚʳʤʠ ʨʘʟ-
ʥʦʟʝʨʥʠʩʪʳʤʠ ʩʣʶʜʠʩʪʳʤʠ ʛʨʘʚʝʣʠʩʪʳʤʠ ʧʝʩʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʛʣʠʥ. 
ʉʚʠʪʘ ʩʦʜʝʨʞʠʪ ʦʩʪʘʪʢʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʦʜʧʫʩʢ-ʣʝʙʷʞʴʠʥʩʢʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ (ʄʃʂ-11) ʥʠʞʥʝʛʦ ʵʦʧʣʝʡʩʪʦʮʝʥʘ (ʛʝʣʘʟʠʡ). ɺ ʨʘʡʦʥʝ ʦʟ. ɹʦʣ. ʗʨʦʚʦʝ 
ʚ ʝʝ ʨʘʟʨʝʟʝ ʚʳʜʝʣʷʶʪʩʷ ʷʨʦʚʩʢʠʝ ʩʣʦʠ ï ʧʝʩʢʠ ʩ ʤʦʣʣʶʩʢʘʤʠ ʠ ʦʩʪʨʘʢʦʜʘʤʠ 
ʙʝʪʝʢʝʡʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʄʃ-2 ʠ ʆ-3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʚʦʟʨʘʩʪ ʢʦʪʦʨʳʭ ʩʦʦʪ-
ʚʝʪʩʪʚʫʝʪ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʥʥʝʛʦ ʠ ʧʦʟʜʥʝʤʫ ʧʣʠʦʮʝʥʫ. ʉʝʤʝʥʥʘʷ ʬʣʦʨʘ ʧʨʠ-
ʥʘʜʣʝʞʠʪ ʢ ʨʘʥʥʝʙʘʨʥʘʫʣʴʩʢʦʤʫ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤʫ ʫʨʦʚʥʶ (ʇʂ-20) [160]. 
ʆʨʛʘʥʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ ʚ ʮʝʣʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʦʟʨʘʩʪʝ ʦʪʣʦʞʝʥʠʡ ʚ ʠʥ-
ʪʝʨʚʘʣʝ ʦʪ ʥʠʞʥʝʛʦ ʧʣʠʦʮʝʥʘ (ʚʝʨʭʠ ʟʘʥʢʣʠʡʩʢʦʛʦ ʷʨʫʩʘ) ʜʦ ʥʠʞʥʝʛʦ ʧʦʜʨʘʟ-
ʜʝʣʘ ʵʦʧʣʝʡʩʪʦʮʝʥʘ (ʛʝʣʘʟʠʷ). 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʩʚʠʪʳ ï 30 ʤ. 
 

ʏɽʊɺɽʈʊʀʏʅɸʗ ʉʀʉʊɽʄɸ (ʂɺɸʈʊɽʈ) 

ʏʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚʝʥʯʘʶʪ ʨʘʟʨʝʟ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ ʠ 
ʨʘʟʚʠʪʳ ʚ ʧʨʝʜʝʣʘʭ ʝʝ ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ, ʛʜʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʦʢʨʘʱʝʥ-
ʥʳʤʠ ʤʦʱʥʦʩʪʷʤʠ. ʀʭ ʨʘʩʯʣʝʥʝʥʠʝ ʧʨʦʚʝʜʝʥʦ ʧʦ ʩʪʨʘʪʠʛʨʘʬʦ-ʛʝʥʝʪʠʯʝʩʢʦ-
ʤʫ ʧʨʠʥʮʠʧʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʠʤʘʪʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʰʢʘʣʳ. ʆʩʥʦʚ-
ʥʳʤʠ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ ʛʦʨʠ-
ʟʦʥʪʳ, ʤʝʩʪʥʳʤʠ ï ʩʚʠʪʳ ʠ ʪʦʣʱʠ. 
ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʠʩʧʦʣʴʟʦʚʘʥʳ ʣʝʛʝʥʜʳ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʩʝʨʠʠ ʣʠʩʪʦʚ 

ɻʦʩʛʝʦʣʢʘʨʪʳ-1000 [195], ʆʤʩʢʦ-ʂʫʣʫʥʜʠʥʩʢʦʡ ʧʦʜʩʝʨʠʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨ-
ʩʢʦʡ [272] ʠ ʂʫʟʙʘʩʩʢʦʡ [196] ʩʝʨʠʡ ʣʠʩʪʦʚ ɻʦʩʛʝʦʣʢʘʨʪʳ-200/2, ʋʥʠʬʠʮʠʨʦ-
ʚʘʥʥʘʷ ʨʝʛʠʦʥʘʣʴʥʘʷ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʩʭʝʤʘ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ɿʘ-
ʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʳ [161]. 
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ʕʆʇʃɽʁʉʊʆʎɽʅ 

ʕʦʧʣʝʡʩʪʦʮʝʥ ʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʧʨʝʜʩʪʘʚʣʝʥ ʢʫʣʫʥʜʠʥʩʢʠʤ ʠ ʢʦʯʢʦʚ-
ʩʢʠʤ, ʚ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʛʦʨʥʦʡ ʦʙʣʘʩʪʠ ï ʙʝʨʝʞʢʦʚʩʢʠʤ ʛʦʨʠʟʦʥʪʘʤʠ. 

ɹʝʨʝʞʢʦʚʩʢʠʡ ʛʦʨʠʟʦʥʪ 

ʉʘʛʘʨʣʳʢʩʢʘʷ ʩʚʠʪʘ (laE2sg) ʠʟʚʝʩʪʥʘ ʚ ɹʝʨʜʩʢʦʤ ʧʦʜʨʘʡʦʥʝ ʉʘ-
ʣʘʠʨʦ-ʂʫʟʥʝʮʢʦʛʦ ʨʘʡʦʥʘ, ʛʜʝ ʩʦʭʨʘʥʠʣʘʩʴ ʚ ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʧʘʣʝʦʜʦʣʠ-
ʥʘʭ ʙʘʩʩʝʡʥʘ ʨ. ɹʝʨʜʴ (ʨʝʢʠ ʀʢ ʠ ʂʠʥʪʝʨʝʧ) [259], ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʟʝʨʥʦ-
ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʬʘʮʠʷʤʠ. ɺ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨ. ʀʢ ʧʦʜ ʧʦʢʨʦʚʥʳʤʠ ʩʫʛʣʠʥʢʘ-
ʤʠ ʠ ʩʝʨʛʝʝʚʩʢʦʡ ʩʚʠʪʦʡ (L,epE2-Isr) ʥʘ ʛʣʫʙʠʥʝ 37ï48 ʤ ʚʩʢʨʳʪʳ ʩʫʛʣʠʥʢʠ 
ʪʷʞʝʣʳʝ ʟʝʣʝʥʦʚʘʪʦ- ʠ ʩʠʟʦ-ʩʝʨʳʝ ʧʣʦʪʥʳʝ, ʩ ʙʘʟʘʣʴʥʳʤʠ ʧʝʩʢʘʤʠ, ʛʘʣʝʯʥʠ-
ʢʘʤʠ ʥʘ ʛʣʠʥʠʩʪʦʡ ʢʦʨʝ ʚʳʚʝʪʨʠʚʘʥʠʷ. 
ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʣʝʛʝʥʜʦʡ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʩʝʨʠʠ ɻʂ-1000/3 ʚʦʟʨʘʩʪ ʦʪ-

ʣʦʞʝʥʠʡ ʧʨʠʥʠʤʘʝʪʩʷ ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʳʤ (ʥʠʞʥʝʝ ʟʚʝʥʦ) [195]. ʄʦʱʥʦʩʪʴ 
ʦʩʘʜʢʦʚ ʜʦʩʪʠʛʘʝʪ 12 ʤ. 

ʂʦʯʢʦʚʩʢʠʡ ʛʦʨʠʟʦʥʪ 

ʂʦʯʢʦʚʩʢʦʤʫ ʛʦʨʠʟʦʥʪʫ ʦʪʚʝʯʘʶʪ ʙʘʨʥʘʫʣʴʩʢʘʷ, ʢʘʨʛʘʪʩʢʘʷ, ʫʙʠʥʩʢʘʷ ʠ 
ʢʦʯʢʦʚʩʢʘʷ ʩʚʠʪʳ (ʥʠʞʥʝʝ ʠ ʚʝʨʭʥʝʝ ʟʚʝʥʴʷ). 
ɹʘʨʥʘʫʣʴʩʢʘʷ ʩʚʠʪʘ (aE2br) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ʶʛʝ ʇʨʠʦʙʩʢʦʡ 

ʨʘʚʥʠʥʳ ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʂʫʣʫʥʜʠʥʩʢʦʡ ʚʧʘʜʠʥʳ, ʛʜʝ ʟʘʤʝʱʘʝʪ ʛʣʠʥʠʩʪʳʝ 
ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʝʢʦʯʢʦʚʩʢʦʡ ʧʦʜʩʚʠʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʩʝʨʳ-
ʤʠ ʧʦʣʠʤʠʢʪʦʚʳʤʠ ʨʘʟʥʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ, ʩ ʥʝʩʦʛʣʘʩʠʝʤ ʟʘʣʝʛʘʝʪ ʥʘ 
ʧʦʜʩʪʠʣʘʶʱʠʭ ʥʝʦʛʝʥʦʚʳʭ ʠ ʧʘʣʝʦʛʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʚʝʨʭ-
ʥʝʢʦʯʢʦʚʩʢʦʡ ʧʦʜʩʚʠʪʦʡ. ʉʪʨʘʪʦʪʠʧʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʩʚʠʪʳ ʚʩʢʨʳʪ ʩʢʚ. 253 
(ʨʘʡʦʥ ʛ. ɹʘʨʥʘʫʣ) ʚ ʠʥʪʝʨʚʘʣʝ 119ï151,2 ʤ. 
ʆʪʣʦʞʝʥʠʷ ʩʦʜʝʨʞʘʪ ʦʩʪʘʪʢʠ ʢʦʩʪʝʡ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ Allophaiomis 

tchumakovi, ʨʘʢʦʚʠʥ ʦʩʪʨʘʢʦʜ, ʩʝʤʝʥʘ c Azolla pseudopinnata, ʩʧʦʨʳ ʠ ʧʳʣʴʮʫ, 
ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʫʤʝʨʝʥʥʦ ʪʝʧʣʦʛʦ ʢʣʠʤʘʪʘ ʵʦʧʣʝʡʩʪʦʮʝʥʘ [80]. ʄʦʱʥʦʩʪʴ 
ʦʩʘʜʢʦʚ ʜʦʩʪʠʛʘʝʪ 35 ʤ. 
ʂʘʨʛʘʪʩʢʘʷ ʩʚʠʪʘ (aE2kg) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʢ ʩʝʚʝʨʫ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ 

ʦʪ ʇʨʠʦʙʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʡ ʨʘʚʥʠʥʳ, ʟʘʤʝʱʘʷ ʛʣʠʥʠʩʪʳʝ ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʝ-
ʢʦʯʢʦʚʩʢʦʡ ʩʚʠʪʳ ʚ ɺʦʩʪʦʯʥʦ-ɹʘʨʘʙʠʥʩʢʦʤ ʣʠʪʦʬʘʮʠʘʣʴʥʦʤ ʨʘʡʦʥʝ, ʚʩʢʨʳʪʘ 
ʩʢʚʘʞʠʥʘʤʠ ʥʘ ʛʣʫʙʠʥʘʭ 10ï93 ʤ. ʉʪʨʘʪʦʪʠʧʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʩʚʠʪʳ ʦʭʘʨʘʢʪʝ-
ʨʠʟʦʚʘʥ ʚ ʩʢʚ. 62 (ʩ. ʂʘʨʛʘʪ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ) ʚ ʠʥʪʝʨʚʘʣʝ 39,6ï51,8 ʤ 
[274]. 
ʉʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʧʦʣʠʤʠʢʪʦʚʳʤʠ ʨʘʟʥʦʟʝʨʥʠʩʪʳʤʠ 

ʧʝʩʢʘʤʠ, ʧʝʨʝʭʦʜʷʱʠʤʠ ʚ ʩʫʧʝʩʠ ʠ ʩʫʛʣʠʥʢʠ. ʇʝʩʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʝʤʥʦ-
ʩʝʨʦʡ, ʛʦʣʫʙʦʚʘʪʦʡ ʠ ʟʝʣʝʥʦʚʘʪʦʡ ʦʢʨʘʩʢʦʡ, ʢʦʩʦʡ, ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ ʣʠʥʟʦ-
ʚʠʜʥʦʡ ʩʣʦʠʩʪʦʩʪʴʶ, ʩʦʜʝʨʞʘʪ ʤʝʣʢʠʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ. ʉ ʥʝʩʦʛʣʘʩʠʝʤ 
ʟʘʣʝʛʘʶʪ ʥʘ ʧʘʚʣʦʜʘʨʩʢʦʡ ʠ ʪʘʚʦʣʞʘʥʩʢʦʡ ʩʚʠʪʘʭ, ʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʶʪʩʷ 
ʫʙʠʥʩʢʦʡ. 
ɺ ʥʝʢʦʪʦʨʳʭ ʨʘʟʨʝʟʘʭ ʩʚʠʪʳ ʚʤʝʩʪʝ ʩ ʙʦʛʘʪʳʤʠ ʩʝʤʝʥʥʳʤʠ ʬʣʦʨʘʤʠ 

ʚʩʪʨʝʯʘʶʪʩʷ ʦʩʪʨʘʢʦʜʳ ʢʦʯʢʦʚʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʉʝʤʝʥʘ, ʩʧʦʨʳ ʠ ʧʳʣʴʮʘ ʭʘ-
ʨʘʢʪʝʨʠʟʫʶʪ ʫʤʝʨʝʥʥʳʡ ʪʝʧʣʳʡ ʢʣʠʤʘʪ (ʬʣʦʨʘ ʧʦʟʜʥʝʙʘʨʥʘʫʣʴʩʢʦʛʦ ʫʨʦʚʥʷ). 
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ʆʪʣʦʞʝʥʠʷ ʜʘʪʠʨʫʶʪʩʷ ʧʦʟʜʥʠʤ ʵʦʧʣʝʡʩʪʦʮʝʥʦʤ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ 
ʩʦʩʪʘʚʣʷʝʪ 25 ʤ. 
ʋʙʠʥʩʢʘʷ ʩʚʠʪʘ (lE2ub) ʚʳʜʝʣʷʝʪʩʷ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʝʝ ʠ ʩʝʚʝʨʥʝʝ ʇʨʠ-

ʦʙʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʡ ʨʘʚʥʠʥʳ ʚ ɿʘʧʘʜʥʦ- ʠ ɺʦʩʪʦʯʥʦ-ɹʘʨʘʙʠʥʩʢʦʤ ʣʠʪʦʬʘ-
ʮʠʘʣʴʥʳʭ ʨʘʡʦʥʘʭ, ʚʩʢʨʳʪʘ ʩʢʚʘʞʠʥʘʤʠ ʥʘ ʛʣʫʙʠʥʘʭ 3,2ï97 ʤ, ʧʨʝʜʩʪʘʚʣʝʥʘ 
ʩʝʨʳʤʠ, ʙʫʨʦʚʘʪʦ- ʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʤʠ ʦʟʝʨʥʳʤʠ ʛʣʠʥʘʤʠ ʪʷʞʝʣʳʤʠ ʧʣʦʪ-
ʥʳʤʠ ʠʟʚʝʩʪʢʦʚʠʩʪʳʤʠ ʢʦʤʢʦʚʘʪʳʤʠ ʩ ʤʝʣʢʠʤʠ ʞʝʣʝʟʦʤʘʨʛʘʥʮʝʚʳʤʠ ʢʦʥ-
ʢʨʝʮʠʷʤʠ, ʦʙʠʣʴʥʳʤʠ ʦʙʣʦʤʢʘʤʠ ʨʘʢʦʚʠʥ ʤʝʣʢʠʭ ʤʦʣʣʶʩʢʦʚ. ʀʥʦʛʜʘ ʚʩʪʨʝ-
ʯʘʶʪʩʷ ʤʘʣʦʤʦʱʥʳʝ ʧʨʦʩʣʦʠ ʩʫʧʝʩʝʡ ʠ ʩʫʛʣʠʥʢʦʚ ʠʣʦʚʘʪʳʭ ʠʟʚʝʩʪʢʦʚʠʩʪʳʭ. 
ʆʪʣʦʞʝʥʠʷ ʩ ʨʘʟʤʳʚʦʤ ʟʘʣʝʛʘʶʪ ʥʘ ʧʘʚʣʦʜʘʨʩʢʦʡ ʩʚʠʪʝ N1, ʩʦʛʣʘʩʥʦ, ʙʝʟ 
ʧʨʠʟʥʘʢʦʚ ʨʘʟʤʳʚʘ ï ʥʘ ʧʝʩʢʘʭ ʢʘʨʛʘʪʩʢʦʡ QE, ʩʦʛʣʘʩʥʦ, ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʧʝʨʝ-
ʭʦʜʦʤ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʬʝʜʦʩʦʚʩʢʦʡ ʩʚʠʪʦʡ QIïII, ʩ ʨʘʟʤʳʚʦʤ ï ʦʟʝʨʥʳʤʠ ʠ 
ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʢʘʨʘʩʫʢʩʢʦʡ QIIïIII. ʉʪʨʘʪʦʪʠʧ ʩʚʠʪʳ ʦʭʘʨʘʢʪʝ-
ʨʠʟʦʚʘʥ ʚ ʩʢʚ. 47 (ʜʝʨ. ʂʘʨʘʧʫʟʦʚʦ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ) ʚ ʠʥʪʝʨʚʘʣʝ 18,2ï
42,2 ʤ. 
ʀʟ ʦʪʣʦʞʝʥʠʡ ʫʙʠʥʩʢʦʡ ʩʚʠʪʳ (ʩʢʚ. 62, ʩ. ʂʘʨʛʘʪ) ʊ. ɸ. ʂʘʟʴʤʠʥʦʡ ʦʧʨʝ-

ʜʝʣʝʥʳ ʦʩʪʨʘʢʦʜʳ ʭʦʨʦʰʝʡ ʩʦʭʨʘʥʥʦʩʪʠ: Ilyocypris caspiensis (Negadaev), 
Limnocythere scharapovae Schweyer ʠ ʜʨ., ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʢʦʯʢʦʚʩʢʦʛʦ ʛʦʨʠ-
ʟʦʥʪʘ [89]. ɿʜʝʩʴ ʞʝ ʫʩʪʘʥʦʚʣʝʥʘ ʟʦʥʘ ʦʙʨʘʪʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʧʦʨʦʜ ï 
ʄʘʪʫʷʤʘ, ʢʦʪʦʨʘʷ ʬʠʢʩʠʨʫʝʪ ʛʨʘʥʠʮʫ ʫʙʠʥʩʢʦʡ ʠ ʬʝʜʦʩʦʚʩʢʦʡ ʩʚʠʪ [52]. 
ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʢʦʤʧʣʝʢʩʳ ʦʪʨʘʞʘʶʪ ʧʦʭʦʣʦʜʘʥʠʝ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚ-
ʣʘʞʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʨʘʟʚʠʪʠʝ, ʥʘʨʷʜʫ ʩʦ ʩʪʝʧʥʳʤʠ, ʙʦʣʦʪʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ 
ʘʩʩʦʮʠʘʮʠʡ. 
ɺʦʟʨʘʩʪ ʫʙʠʥʩʢʦʡ ʩʚʠʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʳʡ. ʄʦʱʥʦʩʪʴ 

ʠʟʤʝʥʷʝʪʩʷ ʦʪ 2 ʜʦ 50 ʤ. 
ʂʦʯʢʦʚʩʢʘʷ ʩʚʠʪʘ (a,lE2kļ) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ʶʛʝ ɿʘʧʘʜʥʦ-ɹʘʨʘ-

ʙʠʥʩʢʦʛʦ ʣʠʪʦʬʘʮʠʘʣʴʥʦʛʦ ʨʘʡʦʥʘ, ʥʘ ʇʨʠʦʙʩʢʦʡ ʨʘʚʥʠʥʝ (ʇʨʠʦʙʩʢʦ-ʇʨʝʜ-
ʘʣʪʘʡʩʢʠʡ ʨʘʡʦʥ) ʠ ʚ ʂʦʣʳʚʘʥʴ-ʊʦʤʩʢʦʤ ʧʦʜʨʘʡʦʥʝ (ʉʘʣʘʠʨʦ-ʂʫʟʥʝʮʢʠʡ 
ʨʘʡʦʥ). ʅʘ ʇʨʠʦʙʩʢʦʡ ʨʘʚʥʠʥʝ ʦʙʥʘʞʘʝʪʩʷ ʚ ʦʙʨʳʚʘʭ ʣʝʚʦʛʦ ʙʝʨʝʛʘ ʨ. ʆʙʴ ʠ ʚ 
ʧʨʠʫʩʪʴʝʚʦʡ ʯʘʩʪʠ ʨ. ʏʘʨʳʰ. ʉʪʨʘʪʦʪʠʧʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʩʚʠʪʳ ʦʭʘʨʘʢʪʝʨʠʟʦ-
ʚʘʥ ʧʦ ʩʢʚʘʞʠʥʘʤ 321 (ʩ. ʂʦʯʢʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ) ʚ ʠʥʪʝʨʚʘʣʝ 114ï156 ʤ ʠ 
328 (ʩ. ʗʨʦʩʣʘʚʮʝʚ ʃʦʛ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ) ʚ ʠʥʪʝʨʚʘʣʝ 32,5ï88 ʤ. 
ʆʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʨʨʠʛʝʥʥʦ-ʧʦʣʠʤʠʢʪʦʚʦʡ ʙʫʨʦʮʚʝʪʥʦʡ ʠ ʩʝʨʦ-

ʮʚʝʪʥʦʡ ʬʦʨʤʘʮʠʝʡ [3], ʦʟʝʨʥʳʤʠ, ʘʣʣʶʚʠʘʣʴʥʦ-ʦʟʝʨʥʳʤʠ, ʘ ʚʙʣʠʟʠ ʚʳʭʦʜʦʚ 
ʬʫʥʜʘʤʝʥʪʘ ʜʝʣʶʚʠʘʣʴʥʳʤʠ ʬʘʮʠʷʤʠ, ʩʣʦʞʝʥʳ ʦʧʝʩʯʘʥʝʥʥʳʤʠ ʠʟʚʝʩʪʢʦʚʠ-
ʩʪʳʤʠ ʛʣʠʥʘʤʠ ʧʣʦʪʥʳʤʠ ʤʘʩʩʠʚʥʳʤʠ ʙʫʨʳʤʠ, ʩʝʨʳʤʠ ʠ ʟʝʣʝʥʦʚʘʪʦ-
ʩʝʨʳʤʠ, ʤʝʩʪʘʤʠ ʢʨʘʩʥʦʚʘʪʦ-ʙʫʨʳʤʠ, ʘ ʪʘʢʞʝ ʢʦʨʠʯʥʝʚʳʤʠ ʪʷʞʝʣʳʤʠ ʩʫ-
ʛʣʠʥʢʘʤʠ. ɺʩʪʨʝʯʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʛʦʨʠʟʦʥʪʳ ʧʦʛʨʝʙʝʥʥʳʭ ʧʦʯʚ. ʄʠ-
ʥʝʨʘʣʴʥʳʝ ʚʢʣʶʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʟʚʝʩʪʢʦʚʳʤʠ ʞʝʣʚʘʢʘʤʠ, ʧʨʦʞʠʣʢʘʤʠ, 
ʪʦʯʝʯʥʳʤʠ ʚʢʨʘʧʣʝʥʠʷʤʠ, ʠʟʚʝʩʪʢʦʚʦʡ ʩʳʧʴʶ. ɺʩʪʨʝʯʘʶʪʩʷ ʞʝʣʝʟʠʩʪʳʝ ʠ 
ʞʝʣʝʟʦʤʘʨʛʘʥʮʝʚʳʝ ʦʦʣʠʪʳ. 
ʂ ʦʩʥʦʚʘʥʠʶ ʩʚʠʪʳ ʯʘʩʪʦ ʧʨʠʫʨʦʯʝʥʳ ʧʝʩʢʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʚ ʪʘʢʠʭ 

ʩʣʫʯʘʷʭ ʨʘʩʯʣʝʥʠʪʴ ʨʘʟʨʝʟ ʥʘ ʥʠʞʥʶʶ aE2kļ1 ʠ ʚʝʨʭʥʶʶ lE2kļ1 ʧʦʜʩʚʠʪʳ ʚ 
ʛʨʘʥʠʮʘʭ ʥʠʞʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʧʦʜʛʦʨʠʟʦʥʪʦʚ ʢʦʯʢʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ. ɺ ʇʨʠ-
ʦʙʩʢʦ-ʇʨʝʜʘʣʪʘʡʩʢʦʤ ʨʘʡʦʥʝ ʚ ʩʦʩʪʘʚʝ ʦʟʝʨʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʝʨʭʥʝʡ ʧʦʜʩʚʠʪʳ 
ʚʳʜʝʣʷʶʪʩʷ ʧʣʦʪʥʳʝ ʩʠʥʝʚʘʪʦ-ʩʝʨʳʝ ʠʣʳ ʢʫʙʘʥʢʠʥʩʢʠʭ ʩʣʦʝʚ (ʚʥʠʟʫ), ʥʠʞʝ 
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ʢʦʪʦʨʳʭ ʟʘʣʝʛʘʶʪ ʝʨʝʩʪʥʠʥʩʢʠʝ ʩʣʦʠ ʠʟʚʝʩʪʢʦʚʠʩʪʳʭ ʛʣʠʥ ʠ ʩʫʛʣʠʥʢʦʚ ʩ ʚʦʟ-
ʨʘʩʪʦʤ 980

 
Ñ

 
100 ʪr ʩ. ʣʝʪ (ʪʝʨʤʦʣʶʤʠʥʠʩʮʝʥʪʥʳʡ ʤʝʪʦʜ). 

ɺʝʨʭʥʝʢʦʯʢʦʚʩʢʘʷ ʧʦʜʩʚʠʪʘ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ɿʘʧʘʜʥʦ-ɹʘʨʘʙʠʥʩʢʦʛʦ ʠ ʚ 
ɺʦʩʪʦʯʥʦ-ɹʘʨʘʙʠʥʩʢʦʤ ʨʘʡʦʥʝ ʟʘʤʝʱʘʝʪʩʷ ʘʥʘʣʦʛʠʯʥʳʤʠ ʦʩʘʜʢʘʤʠ ʫʙʠʥ-
ʩʢʦʡ. ʅʠʞʥʝʢʦʯʢʦʚʩʢʘʷ ʧʦʜʩʚʠʪʘ ʚ ɺʦʩʪʦʯʥʦ-ɹʘʨʘʙʠʥʩʢʦʤ ʨʘʡʦʥʝ ï ʧʝʩʯʘ-
ʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʢʘʨʛʘʪʩʢʦʡ, ʘ ʥʘ ʶʛʝ ʇʨʠʦʙʩʢʦ-ʇʨʝʜʘʣʪʘʡʩʢʦʛʦ ʨʘʡʦʥʘ ï 
ʙʘʨʥʘʫʣʴʩʢʦʡ ʩʚʠʪ. 
ʉʚʠʪʘ ʥʝʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʝʪ ʥʘ ʢʫʣʫʥʜʠʥʩʢʦʡ, ʧʘʚʣʦʜʘʨʩʢʦʡ ʠ ʛʦʨʴʢʦʦʟʝʨ-

ʥʦʡ ʩʚʠʪʘʭ, ʥʝʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʬʝʜʦʩʦʚʩʢʦʡ, ʢʨʘʩʥʦʜʫʙʨʦʚʩʢʦʡ ʠ ʪʘ-
ʛʘʥʩʢʦʡ. 
ʆʪʣʦʞʝʥʠʷ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʦʩʪʘʪʢʘʤʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʦʜʝʩʩʢʦʛʦ ʠ ʪʘ-

ʤʘʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʦʚ, ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʢʦʨʥʝʟʫʙʳʭ ʧʦʣʝʚʦʢ ʜʨʝʚʥʝʛʦ ʨʦʜʘ 
Mimomis ʠ ʢʦʯʢʦʚʩʢʠʤ ʢʦʤʧʣʝʢʩʦʤ ʧʨʝʩʥʦʚʦʜʥʳʭ ʦʩʪʨʘʢʦʜ. ʀʟ ʧʝʩʢʦʚ ʥʠʞ-
ʥʝʡ ʧʦʜʩʚʠʪʳ ʦʧʠʩʘʥʳ ʢʦʤʧʣʝʢʩʳ ʩʝʤʷʥ ʠ ʧʣʦʜʦʚ ʨʘʩʪʝʥʠʡ. ʉʧʦʨʦʚʦ-
ʧʳʣʴʮʝʚʳʝ ʩʧʝʢʪʨʳ ʦʪʨʘʞʘʶʪ ʙʝʨʝʟʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʝ ʬʦʨʤʘʮʠʠ ʚ ʜʦʣʠʥʘʭ ʠ 
ʩʪʝʧʥʳʝ ʧʦʣʳʥʥʦ-ʟʣʘʢʦʚʳʝ ʥʘ ʧʣʘʢʦʨʘʭ. 
ɺʦʟʨʘʩʪ ʩʚʠʪʳ ʧʨʠʥʠʤʘʝʪʩʷ ʧʦʟʜʥʝʵʦʧʣʝʡʩʪʦʮʝʥʦʚʳʤ (ʥʠʞʥʝʝïʚʝʨʭʥʝʝ 

ʟʚʝʥʦ). ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ï 60 ʤ. 

ʕʆʇʃɽʁʉʊʆʎɽʅïʅɽʆʇʃɽʁʉʊʆʎɽʅ 

ɹʝʨʝʞʢʦʚʩʢʠʡ ʠ ʙʘʰʢʘʫʩʩʢʠʡ ʛʦʨʠʟʦʥʪʳ 

ʉʝʨʛʝʝʚʩʢʘʷ ʩʚʠʪʘ (L,epE2ïIsr) (ʵʣʶʚʠʦʣʝʩʩʦʠʜ ʩ ʫʯʘʩʪʠʝʤ ʧʨʦʣʶ-
ʚʠʷ) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ɹʝʨʜʩʢʦʤ ʧʦʜʨʘʡʦʥʝ ʉʘʣʘʠʨʦ-ʂʫʟʥʝʮʢʦʛʦ ʨʘʡʦʥʘ ʢ 
ʩʝʚʝʨʫ ʦʪ ʚʦʜʦʨʘʟʜʝʣʘ ʨʝʢ ɹʝʨʜʴ ʠ ʏʫʤʳʰ, ʛʜʝ ʦʙʨʘʟʫʝʪ ʨʘʟʦʙʱʝʥʥʳʝ ʫʟʢʠʝ 
ʣʠʥʟʦʚʠʜʥʳʝ ʪʝʣʘ, ʪʷʛʦʪʝʶʱʠʝ ʢ ʛʨʝʙʥʷʤ ʚʦʜʦʨʘʟʜʝʣʦʚ ʠ ʩʢʣʦʥʘʤ ʜʦʣʠʥ ʧʘ-
ʣʝʦ- ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʛʠʜʨʦʩʝʪʠ. ɺ ʚʝʨʰʠʥʝ ʨ. ʊʘʛʘʥʠʭʘ ʚʩʢʨʳʪʘ ʩʢʚʘʞʠʥʘʤʠ 
151 ʥʘ ʛʣʫʙʠʥʝ 36ï50 ʤ ʠ 168 ï 74ï103 ʤ. ʇʨʝʜʩʪʘʚʣʝʥʘ ʛʣʠʥʘʤʠ ʠ ʩʫʛʣʠʥʢʘ-
ʤʠ ʢʨʘʩʥʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʤʠ ʪʷʞʝʣʳʤʠ ʧʣʦʪʥʳʤʠ ʩ ʢʘʨʙʦʥʘʪʥʳʤʠ ʠ ʞʝʣʝʟʦ-
ʤʘʨʛʘʥʮʝʚʳʤʠ ʩʪʷʞʝʥʠʷʤʠ, ʛʦʨʠʟʦʥʪʘʤʠ ʪʝʤʥʦ-ʩʝʨʳʭ ʠʩʢʦʧʘʝʤʳʭ ʧʦʯʚ, ʠʥʦ-
ʛʜʘ ʩ ʜʨʝʩʚʦʡ ʠ ʱʝʙʥʝʤ ʚ ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʝʟʘ. 
ʆʪʣʦʞʝʥʠʷ ʥʝʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʶʪ ʥʘ ʛʣʠʥʘʭ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ K2ï} 2, ʧʝʨʝ-

ʢʨʳʪʳ ʙʘʯʘʪʩʢʦʡ QIIïIII, ʢʨʘʩʥʦʙʨʦʜʩʢʦʡ QIII  ʩʚʠʪʘʤʠ ʠ ʧʦʢʨʦʚʥʳʤʠ ʩʫʛʣʠʥ-
ʢʘʤʠ, ʩʦʜʝʨʞʘʪ ʨʝʜʢʠʝ ʦʩʪʘʪʢʠ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʨʘʟʜʦʣʴʠʥʩʢʦʛʦ ʢʦʤ-
ʧʣʝʢʩʘ, ʢʦʤʧʣʝʢʩ ʦʩʪʨʘʢʦʜ ʩ ʵʦʧʣʝʡʩʪʦʮʝʥʦʚʳʤʠ Limnocythere scharapova, 
L. grinfeldi, L. ornata ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʭʦʣʦʜʦʩʪʦʡʢʠʤʠ Ilyocipris bradyi, 
Candona neglecta ʠ ʜʨ. ʉʧʦʨʳ, ʧʳʣʴʮʘ ʠ ʩʝʤʝʥʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʣʝʩʦʩʪʝʧʥʫʶ 
ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʩ ʛʦʩʧʦʜʩʪʚʦʤ ʙʝʨʝʟʳ, ʝʣʠ ʠ ʦʙʠʣʠʝʤ ʟʝʣʝʥʳʭ ʤʭʦʚ. ʋʩʪʘʥʦʚ-
ʣʝʥʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ, ʩ ʢʦʨʦʪʢʠʤʠ ʠʥʪʝʨʚʘʣʘʤʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ, ʥʘʤʘʛʥʠʯʝʥ-
ʥʦʩʪʴ ʦʩʘʜʢʦʚ (ʵʧʦʭʘ ʄʘʪʫʷʤʘ) [259]. ɺʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ʧʨʠʥʷʪ ʚ ʩʦʦʪʚʝʪ-
ʩʪʚʠʠ ʩ ʣʝʛʝʥʜʦʡ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʩʝʨʠʠ ɻʦʩʛʝʦʣʢʘʨʪʳ-1000/3 ʚ ʠʥʪʝʨʚʘʣʝ 
ʧʦʟʜʥʠʡ ʵʦʧʣʝʡʩʪʦʮʝʥ (ʚʝʨʭʥʝʝ ʟʚʝʥʦ)ïʥʝʦʧʣʝʡʩʪʦʮʝʥ (ʥʠʞʥʝʝ ʟʚʝʥʦ). 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʩʚʠʪʳ ï 40 ʤ. 
ʆʙ-ɹʏʫʤʳʰʩʢʘʷ ʩʝʨʠʷ (laE2ïIII oļ) (ʣʠʤʥʦʘʣʣʶʚʠʡ ʩ ʫʯʘʩʪʠʝʤ 

ʣʝʩʩʦʠʜʘ) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ʚʦʩʪʦʢʝ ɹʝʨʜʩʢʦʛʦ ʧʦʜʨʘʡʦʥʘ ʥʘ ʚʦʜʦʨʘʟʜʝʣʝ 
ʨʝʢ ʆʙʴ ʠ ʏʫʤʳʰ, ʧʦ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʤʫ ʦʙʲʝʤʫ ʨʘʚʥʘ ʩʫʤʤʝ ʦʪʣʦʞʝʥʠʡ 
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ʩʝʨʛʝʝʚʩʢʦʡ ʠ ʢʨʘʩʥʦʜʫʙʨʦʚʩʢʦʡ ʠʣʠ ʙʝʟʤʝʥʦʚʩʢʦʡ ʠ ʙʘʯʘʪʩʢʦʡ ʩʚʠʪ. ɸʙʩʦ-
ʣʶʪʥʳʝ ʦʪʤʝʪʢʠ ʟʘʣʝʛʘʥʠʷ ʧʦʜʦʰʚʳ ʩʚʠʪʳ ï 115 ʤ, ʤʘʢʩʠʤʘʣʴʥʳʝ ʦʪʤʝʪʢʠ 
ʢʨʦʚʣʠ ï 375 ʤ. ɺ ʩʢʚ. 168 ʝʝ ʨʘʟʨʝʟ ʚʩʢʨʳʪ ʚ ʠʥʪʝʨʚʘʣʝ 7ï74 ʤ. 
ʊʦʣʱʘ ʩʣʦʞʝʥʘ ʩʝʨʦʚʘʪʦ-ʟʝʣʝʥʦʚʘʪʳʤʠ ʠ ʛʦʣʫʙʦʚʘʪʳʤʠ ʠʣʦʚʘʪʳʤʠ ʠ ʧʝʩ-

ʯʘʥʠʩʪʳʤʠ ʛʣʠʥʘʤʠ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʫʨʦʚʥʷʤʠ ʥʝʚʳʜʝʨʞʘʥʥʳʭ ʧʦ ʧʨʦʩʪʠʨʘ-
ʥʠʶ ʧʦʛʨʝʙʝʥʥʳʭ ʧʦʯʚ. ʍʘʨʘʢʪʝʨʥʳ ʥʝʚʳʜʝʨʞʘʥʥʦʩʪʴ ʨʘʟʨʝʟʦʚ, ʥʘʣʠʯʠʝ 
ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʣʠʥʟʦʚʠʜʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʧʝʩʢʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʫʚʝ-
ʣʠʯʠʚʘʝʪʩʷ ʢ ʶʛʫ ʠ ʟʘʧʘʜʫ. ʇʨʠʩʫʪʩʪʚʫʶʪ ʣʠʥʟʳ ʛʨʘʚʠʷ ʠ ʛʘʣʝʯʥʠʢʦʚ. 
ʆʪʣʦʞʝʥʠʷ ʟʘʣʝʛʘʶʪ ʥʘ ʤʝʣ-ʧʘʣʝʦʛʝʥʦʚʦʡ ʢʦʨʝ ʚʳʚʝʪʨʠʚʘʥʠʷ ʠʣʠ ʧʘʣʝʦ-

ʟʦʝ, ʧʝʨʝʢʨʳʪʳ ʧʦʢʨʦʚʥʳʤʠ ʦʩʘʜʢʘʤʠ ʝʣʦʚʩʢʦʡ ʩʚʠʪʳ QIIIïH, ʩʦʜʝʨʞʘʪ ʦʩʪʘʪ-
ʢʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʨʘʢʦʚʠʥʳ ʤʦʣʣʶʩʢʦʚ ʠ ʦʩʪʨʘʢʦʜ, ʬʣʦʨʫ ʩʪʝʧʝʡ ʠ ʭʚʦʡ-
ʥʳʭ ʣʝʩʦʚ, ʯʪʦ ʦʧʨʝʜʝʣʷʝʪ ʚʦʟʨʘʩʪ ʩʝʨʠʠ ʚ ʠʥʪʝʨʚʘʣʝ ʵʦʧʣʝʡʩʪʦʮʝʥïʧʦʟʜʥʠʡ 
ʥʝʦʧʣʝʡʩʪʦʮʝʥ. 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ï 194 ʤ. 

ʅɽʆʇʃɽʁʉʊʆʎɽʅ 

ʅʠʞʥʝʝ ʟʚʝʥʦ 

ʊʘʣʘʛʘʡʢʠʥʩʢʠʡ ʛʦʨʠʟʦʥʪ 

ɺʷʪʢʠʥʩʢʠʝ ʩʣʦʠ (aIvt) ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʇʨʠʦʙʩʢʦ-ʇʨʝʜʘʣʪʘʡʩʢʦʤ 
ʨʘʡʦʥʝ, ʚ ʜʦʣʠʥʝ ʨ. ʆʙʴ, ʚʙʣʠʟʠ ʩ. ɺʷʪʢʠʥʦ (ɺʷʪʢʠʥʩʢʦʛʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ 
ʠʩʢʦʧʘʝʤʦʡ ʬʘʫʥʳ ʤʣʝʢʦʧʠʪʘʶʱʠʭ), ʚʥʠʟʫ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʣʣʶʚʠʘʣʴʥʳʤʠ 
ʧʝʩʢʘʤʠ ʠ ʛʣʠʥʘʤʠ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʤʦʱʥʳʤ ʧʝʜʦʢʦʤʧʣʝʢʩʦʤ ʠ ʣʝʩ-
ʩʦʚʠʜʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ. ʅʠʞʥʷʷ, ʧʝʩʯʘʥʘʷ ʧʘʯʢʘ ʟʘʣʝʛʘʝʪ ʥʘ ʛʣʠʥʘʭ ʢʦʯʢʦʚ-
ʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʩ ʚʦʟʨʘʩʪʦʤ, ʧʦ ʜʘʥʥʳʤ ʪʝʨʤʦʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ ʜʘʪʠʨʦʚʘ-
ʥʠʷ (ʊʃ), 980 Ñ 100 ʪʳʩ. ʣʝʪ, ʩʦʜʝʨʞʠʪ ʪʝʨʠʦʬʘʫʥʫ, ʩʯʠʪʘʶʱʫʶʩʷ ʟʘʧʘʜʥʦ-
ʩʠʙʠʨʩʢʠʤ ʘʥʘʣʦʛʦʤ ʪʠʨʘʩʧʦʣʴʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ɺʦʩʪʦʯʥʦʡ 
ɽʚʨʦʧʳ [34]. ʇʝʩʢʠ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʧʝʜʦʢʦʤʧʣʝʢʩʦʤ ʩ ʜʚʫʤʷ ʫʨʦʚʥʷʤʠ ʧʦ-
ʛʨʝʙʝʥʥʳʭ ʧʦʯʚ (r2 ï ɽʣʫʥʠʥʦ VI, r1 ï ɽʣʫʥʠʥʦ VII), ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʥʳʭ ʚʷʪ-
ʢʠʥʩʢʦʡ ʬʣʦʨʦʡ ʣʫʛʦʚʳʭ ʘʩʩʦʮʠʘʮʠʡ [139]. ɺʨʝʤʷ ʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʝʢʨʳʚʘʶ-
ʱʠʭ ʧʝʜʦʢʦʤʧʣʝʢʩ ʛʣʠʥ, ʧʦ ʜʘʥʥʳʤ ʊʃ ʜʘʪʠʨʦʚʘʥʠʷ, ʩʦʩʪʘʚʣʷʝʪ 840 Ñ 90 
ʪʳʩ. ʣʝʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʨʘʩʪ ʚʷʪʢʠʥʩʢʦʡ ʬʣʦʨʳ ʠ ʬʘʫʥʳ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ 
ʠʥʪʝʨʚʘʣ 980ï840 ʪʳʩ. ʣʝʪ. 
ɿʘʣʝʛʘʶʪ ʩʣʦʠ ʩ ʨʘʟʤʳʚʦʤ ʥʘ çʝʨʝʩʪʥʠʥʩʢʠʭ ʛʣʠʥʘʭè (ʩʠʥʠʝ ʪʚʝʨʜʳʝ ʠʣʳ) 

ʢʦʯʢʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʚʝʨʭʥʝʢʦʯʢʦʚʩʢʦʡ ʧʦʜʩʚʠʪʳ. ɺʷʪʢʠʥʩʢʠʡ ʢʦʤʧʣʝʢʩ 
ʪʝʨʠʦʬʘʫʥʳ ʩʦʜʝʨʞʠʪ Mimomys pussillus, Gromeromys intermedius, Eolagurus 
luteus, Microtus gregaloides ʠ ʜʨ. ʉʇʂ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʣʝʩʦʩʪʝ-
ʧʝʡ ʠ ʩʪʝʧʝʡ. ɺʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ï ʨʘʥʥʠʡ ʥʝʦʧʣʝʡʩʪʦʮʝʥ (ʥʠʞʥʝʝ ʟʚʝʥʦ). 
ʄʦʱʥʦʩʪʴ ï ʜʦ 12 ʤ. 

ʅʠʞʥʝʝ ʠ ʩʨʝʜʥʝʝ ʟʚʝʥʴʷ 

ʅʠʞʥʝʝ ʠ ʩʨʝʜʥʝʝ ʟʚʝʥʴʷ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ ʟʘʥʠʤʘʶʪ ʦʙʰʠʨʥʳʝ ʧʣʦʱʘʜʠ 
ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ, ʦʪʩʫʪʩʪʚʫʶʪ ʣʠʰʴ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ɿʘʧʘʜ-
ʥʦ-ɹʘʨʘʙʠʥʩʢʦʛʦ ʣʠʪʦʬʘʮʠʘʣʴʥʦʛʦ ʨʘʡʦʥʘ. ʅʘ ʚʦʟʚʳʰʝʥʥʳʭ ʤʝʞʜʫʨʝʯʴʷʭ 
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ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʛʦʨʥʦʡ ʦʙʣʘʩʪʠ (ʉʘʣʘʠʨʦ-ʂʫʟʥʝʮʢʠʡ ʣʠʪʦʬʘʮʠʘʣʴʥʳʡ ʨʘʡʦʥ, 
ɹʝʨʜʩʢʠʡ ʠ ʂʦʣʳʚʘʥʴ-ʊʦʤʩʢʠʡ ʧʦʜʨʘʡʦʥʳ) ʠ ʚ ʇʨʠʦʙʩʢʦ-ʇʨʝʜʘʣʪʘʡʩʢʦʤ 
ʨʘʡʦʥʝ (ʇʨʠʦʙʩʢʘʷ ʨʘʚʥʠʥʘ, ɼʦʣʠʥʘ ʨ. ʆʙ)ɹ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʝʩʩʦʠʜʘʤʠ 
ʢʨʘʩʥʦʜʫʙʨʦʚʩʢʦʡ ʩʚʠʪʳ QIïII ʥʘ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʥʦʡ ʦʙʣʘʩʪʠ. 
ɺ ʂʦʣʳʚʘʥʴ-ʊʦʤʩʢʦʤ ʧʦʜʨʘʡʦʥʝ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʚ ʠʭ ʩʦʩʪʘʚʝ ʧʝʩʯʘʥʦ-
ʛʣʠʥʠʩʪʳʭ ʦʟʝʨʥʳʭ ʬʘʮʠʡ ʦʪʣʦʞʝʥʠʷ ʦʙʦʩʦʙʣʷʶʪʩʷ ʚ ʪʘʡʛʠʥʩʢʫʶ ʩʚʠʪʫ, ʘ ʚ 
ɹʝʨʜʩʢʦʤ ʧʦʜʨʘʡʦʥʝ ï ʙʝʟʤʝʥʦʚʩʢʫʶ. ɺ ɺʦʩʪʦʯʥʦ-ɹʘʨʘʙʠʥʩʢʦʤ ʨʘʡʦʥʝ ʩʠʥ-
ʭʨʦʥʥʳʝ ʛʣʠʥʠʩʪʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚʳʜʝʣʝʥʳ ʚ ʬʝʜʦʩʦʚʩʢʫʶ ʩʚʠʪʫ. ɺ ʜʦʣʠʥʝ 
ʨ. ʆʙʴ ʥʘ ʵʪʦʤ ʫʨʦʚʥʝ ʨʘʟʚʠʪʳ ʘʣʣʶʚʠʘʣʴʥʳʝ ʠ ʘʣʣʶʚʠʘʣʴʥʦ-ʦʟʝʨʥʳʝ ʦʪʣʦ-
ʞʝʥʠʷ ʧʷʪʦʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ ʠ ʤʦʥʘʩʪʳʨʩʢʦʡ ʩʚʠʪʳ. 
ʆʪʣʦʞʝʥʠʷ ʥʠʞʥʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʟʚʝʥʴʝʚ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ ʚ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ 

ʛʦʨʥʦʡ ʦʙʣʘʩʪʠ ʦʭʚʘʪʳʚʘʶʪ ʠʥʪʝʨʚʘʣ ʦʪ ʙʘʰʢʘʫʩʩʢʦʛʦ ʜʦ ʯʫʡʩʢʦʛʦ ʛʦʨʠʟʦʥ-
ʪʦʚ, ʚ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʥʦʡ ʦʙʣʘʩʪʠ ʨʘʩʯʣʝʥʝʥʳ ʥʘ ʪʘʣʘʛʘʡʢʠʥʩʢʠʡ, 
ʰʘʡʪʘʥʩʢʠʡ, ʪʦʙʦʣʴʩʢʠʡ, ʩʘʤʘʨʦʚʩʢʠʡ, ʰʠʨʪʠʥʩʢʠʡ ʠ ʪʘʟʦʚʩʢʠʡ ʛʦʨʠʟʦʥʪʳ. 

ɹʘʰʢʘʫʩʩʢʠʡïʯʫʡʩʢʠʡ ʛʦʨʠʟʦʥʪʳ 

ʂʝʜʨʦʚʩʢʘʷ ʩʚʠʪʘ (laIïIIkdr) (ʣʠʤʥʦʘʣʣʶʚʠʡ) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ 
ʚʦʩʪʦʢʝ ɹʝʨʜʩʢʦʛʦ ʧʦʜʨʘʡʦʥʘ, ʩʚʷʟʘʥʘ ʩ ʩʦʚʨʝʤʝʥʥʦʡ ʛʠʜʨʦʩʝʪʴʶ ʙʘʩʩʝʡʥʘ 
ʨ. ɹʝʨʜʴ. ʅʘ ʩʦʧʨʝʜʝʣʴʥʦʡ ʩ ʚʦʩʪʦʢʘ ʪʝʨʨʠʪʦʨʠʠ, ʚʙʣʠʟʠ ʛ. ʅʦʚʦʢʫʟʥʝʮʢ ʚʳ-
ʜʝʣʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʧʷʪʦʡ (ʥʦʚʦʠʣʴʠʥʩʢʦʡ) ʪʝʨʨʘʩʳ. 
ʆʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʦʣʫʙʦʚʘʪʦ- ʠ ʩʠʟʦʚʘʪʦ-ʩʝʨʳʤʠ ʩʨʝʜʥʠʤʠ ʠ ʣʝʛ-

ʢʠʤʠ ʛʣʠʥʘʤʠ ʠ ʩʫʛʣʠʥʢʘʤʠ, ʟʘʧʝʩʦʯʝʥʥʳʤʠ ʧʦ ʥʘʧʣʘʩʪʦʚʘʥʠʶ, ʩ ʜʨʝʩʚʦʡ, 
ʛʨʘʚʠʝʤ, ʨʘʩʪʠʪʝʣʴʥʳʤ ʠ ʨʘʢʦʚʠʥʥʳʤ ʜʝʪʨʠʪʦʤ, ʙʘʟʘʣʴʥʳʤʠ ʛʘʣʝʯʥʠʢʘʤʠ. 
ʆʥʠ ʩ ʧʝʨʝʨʳʚʦʤ ʟʘʣʝʛʘʶʪ ʥʘ ʩʝʨʛʝʝʚʩʢʦʡ ʩʚʠʪʝ QEïI ʠ ʧʘʣʝʦʟʦʝ, ʩ ʧʝʨʝʨʳʚʦʤ 
ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʙʘʯʘʪʩʢʦʡ ʩʚʠʪʦʡ QIIïIII . 
ʈʘʥʥʝ-ʩʨʝʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʳʡ ʚʦʟʨʘʩʪ ʩʚʠʪʳ ʦʙʦʩʥʦʚʘʥ ʥʘʭʦʜʢʘʤʠ ʥʘ 

ʩʤʝʞʥʦʡ ʩ ʚʦʩʪʦʢʘ ʪʝʨʨʠʪʦʨʠʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʢʦʩʪʝʡ Mammutus primigenius 
(aff .) trogontherri ʠ ʢʦʤʧʣʝʢʩʘ ʦʩʪʨʘʢʦʜ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʦʪʣʦʞʝ-
ʥʠʡ ï 50 ʤ. 
ʊʘʡʛʠʥʩʢʘʷ ʩʚʠʪʘ (L,lIïII tg) ʚ ʂʦʣʳʚʘʥʴ-ʊʦʤʩʢʦʤ ʧʦʜʨʘʡʦʥʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʩʠʥʝʚʘʪʦ- ʠ ʪʝʤʥʦ-ʩʝʨʳʤʠ, ʩʚʝʪʣʦ-ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʤʠ ʩʫʛʣʠʥʢʘʤʠ ʩ 
ʧʨʦʩʣʦʷʤʠ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʦʧʝʩʯʘʥʝʥʥʳʭ ʧʳʣʝʚʘʪʳʭ ʛʣʠʥ ʠ ʪʦʥʢʦ-
ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ. ʀʥʦʛʜʘ ʚʳʜʝʣʷʶʪʩʷ ʧʘʯʢʠ ʠʣʦʚʘʪʦ-ʩʠʟʦʚʘʪʳʭ ʩʫ-
ʛʣʠʥʢʦʚ, ʟʘʚʝʨʰʘʶʱʠʝʩʷ ʪʝʤʥʦ-ʩʝʨʳʤʠ ʛʣʠʥʠʩʪʳʤʠ ʩʣʦʷʤʠ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ 
ʦʩʪʘʪʢʘʤʠ, ʞʝʣʝʟʠʩʪʳʤʠ ʦʦʣʠʪʦʚʳʤʠ ʟʝʨʥʘʤʠ ʠ ʦʙʣʦʤʢʘʤʠ ʨʘʢʦʚʠʥ ʤʦʣʣʶʩ-
ʢʦʚ; ʤʝʩʪʘʤʠ ʚʩʪʨʝʯʘʶʪʩʷ ʣʠʥʟʦʚʠʜʥʳʝ ʧʨʦʩʣʦʠ ʧʝʩʢʘ, ʯʝʨʝʜʦʚʘʥʠʝ ʩʣʦʝʚ 
ʧʝʩʢʘ, ʩʫʧʝʩʠ, ʩʫʛʣʠʥʢʘ. ʋ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʨʦʜʳ ʧʨʠʦʙʨʝʪʘʶʪ ʣʝʩʩʦ-
ʚʠʜʥʳʡ ʦʙʣʠʢ ï ʞʝʣʪʦ-ʙʫʨʫʶ ʦʢʨʘʩʢʫ, ʧʦʨʠʩʪʦʩʪʴ, ʩʪʦʣʙʯʘʪʫʶ ʦʪʜʝʣʴʥʦʩʪʴ. 
ɺ ʜʦʣʠʥʘʭ ʨʝʢ ʦʪʣʦʞʝʥʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʨʘʟʤʳʪʳ. 
ʂʦʤʧʣʝʢʩʳ ʦʩʪʨʘʢʦʜ ʠʟ ʪʘʡʛʠʥʩʢʦʡ ʩʚʠʪʳ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʩ ʢʨʘʩʥʦʜʫʙ-

ʨʦʚʩʢʦ-ʬʝʜʦʩʦʚʩʢʠʤ ʨʘʥʥʝ-ʩʨʝʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʳʤ ʢʦʤʧʣʝʢʩʦʤ ʶʞʥʳʭ 
ʨʘʡʦʥʦʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʢʦʤʧʣʝʢʩʳ ʥʠʞʥʝʡ ʯʘʩʪʠ 
ʨʘʟʨʝʟʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʳʣʴʮʦʡ ʝʣʠ, ʢʝʜʨʘ, ʩʦʩʥʳ, ʦʣʴʭʠ, ʙʝʨʝʟʳ, ʩ ʧʨʝʦʙʣʘ-
ʜʘʥʠʝʤ ʧʳʣʴʮʳ ʪʨʘʚʷʥʠʩʪʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʩʫʭʦʡ 
ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʢʣʠʤʘʪ [32]. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʧʨʝʦʙʣʘʜʘʶʪ ʩʧʦʨʳ 



93 

ʟʝʣʝʥʳʭ ʤʭʦʚ, ʫʩʠʣʠʚʘʝʪʩʷ ʨʦʣʴ ʧʳʣʴʮʳ ʜʨʝʚʝʩʥʳʭ, ʦʩʦʙʝʥʥʦ ʝʣʠ, ʯʪʦ ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʪʝʧʣʝʥʠʠ ʢʣʠʤʘʪʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʝʣʦʚʦʡ ʪʘʡʛʠ [275]. 
ɺʦʟʨʘʩʪ ʩʚʠʪʳ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʥʥʝ-ʩʨʝʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʳʤ. ʄʦʱʥʦʩʪʴ 

ʩʦʩʪʘʚʣʷʝʪ 15ï60 ʤ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʩʝʚʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 
ɹʝʟʤʝʥʦʚʩʢʘʷ ʩʚʠʪʘ (L,laIïIIbz) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʉʘʣʘʠʨʦ-ʂʫʟʥʝʮ-

ʢʦʤ ʣʠʪʦʬʘʮʠʘʣʴʥʦʤ ʨʘʡʦʥʝ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʛʦʨʥʦʡ ʦʙʣʘʩʪʠ, ʚʳʜʝʣʝʥʘ ʚ ʢʘ-
ʯʝʩʪʚʝ ʬʘʮʠʘʣʴʥʦʛʦ ʘʥʘʣʦʛʘ ʢʨʘʩʥʦʜʫʙʨʦʚʩʢʦʡ ʩʚʠʪʳ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʨʘʡʦʥʘ 
ʥʘ ʛʨʘʥʠʮʝ ʩ ɹʠʡʩʢʦ-ɹʘʨʥʘʫʣʴʩʢʦʡ ʚʧʘʜʠʥʦʡ.  
ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʩʚʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʝʩʩʦʚʠʜʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ. ɺ ʩʢʚ. 161 

ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʞʝʣʪʦ-ʩʝʨʳʤʠ, ʧʘʣʝʚʦ-ʞʝʣʪʳʤʠ, ʞʝʣʪʦ-ʙʫʨʳʤʠ, ʨʝʜʢʦ ʩʠ-
ʥʝʚʘʪʦ-ʩʝʨʳʤʠ ʢʘʨʙʦʥʘʪʥʳʤʠ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ ʩ ʛʦʨʠʟʦʥʪʘʤʠ ʧʦʛʨʝʙʝʥʥʳʭ 
ʧʦʯʚ, ʧʨʦʩʣʦʷʤʠ ʞʝʣʪʦʚʘʪʦ-ʩʝʨʳʭ ʩʫʧʝʩʝʡ ʠ ʧʝʩʢʦʚ. ʅʠʞʥʠʝ ʛʦʨʠʟʦʥʪʳ ʪʦʣ-
ʱʠ ʩʣʦʞʝʥʳ ʩʝʨʳʤʠ ʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʤʠ ʧʝʩʢʘʤʠ ʩ ʤʘʣʦʤʦʱʥʳʤʠ ʧʨʦʩʣʦʷ-
ʤʠ ʛʣʠʥ ʠ ʩʫʛʣʠʥʢʦʚ. ɺʙʣʠʟʠ ʜʦʣʠʥʳ ʨ. ʆʙʴ ʧʣʦʱʘʜʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʝʩ-
ʯʘʥʳʭ ʬʘʮʠʡ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʳʣʦʚʳʤ ʰʚʦʤ ʯʝʪʚʝʨʪʦʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘ-
ʩʳ. 
ʆʪʣʦʞʝʥʠʷ ʥʝʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʶʪ ʥʘ ʧʘʣʝʦʟʦʡʩʢʠʭ ʧʦʨʦʜʘʭ, ʠʥʦʛʜʘ ï ʥʘ 

ʶʨʩʢʠʭ ʦʩʘʜʢʘʭ. 
ʈʘʥʥʝ-ʩʨʝʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʳʡ ʚʦʟʨʘʩʪ ʩʚʠʪʳ ʦʙʦʩʥʦʚʘʥ ʧʘʣʝʦʥʪʦʣʦʛʠ-

ʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ. ʀʟ ʥʠʞʥʠʭ ʯʘʩʪʝʡ ʨʘʟʨʝʟʘ (ʩ. ɹʦʙʨʦʚʢʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ) 
ʦʧʨʝʜʝʣʝʥʳ ʦʩʪʨʘʢʦʜʳ Ilyocypris bradyi Sars., Limnocythere scharapovae 
Schweyer, Cfndonirlla sabellipsoida (Scharapova) ʠ ʜʨ. [24]. ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝ-
ʚʳʝ ʩʧʝʢʪʨʳ ʠʟ ʵʪʠʭ ʞʝ ʧʦʨʦʜ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʨʘʟʚʠʪʠʝ ʣʝʩʦʩʪʝʧʥʦʡ ʨʘʩʪʠ-
ʪʝʣʴʥʦʩʪʠ ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʢʘʢʠʭ-ʣʠʙʦ ʨʝʟʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ 
ʝʝ ʩʦʩʪʘʚʝ ʥʘ ʛʨʘʥʠʮʝ ʵʦʧʣʝʡʩʪʦʮʝʥʘ ʠ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ [32]. ʉʇʂ ʠʟ ʚʝʨʭʥʝʡ 
ʯʘʩʪʠ ʩʚʠʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʦʜʥʦʢʨʘʪʥʫʶ ʩʤʝʥʫ ʭʦʣʦʜʥʦʛʦ ʢʣʠʤʘʪʘ ʪʝʧʣʳʤ 
[32]. 
ɺ ʦʩʘʜʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʩʚʠʪʳ ʣʦʢʘʣʠʟʦʚʘʥʳ ʤʘʣʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʪʦʨʬʘ. 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ï 65ï85 ʤ. 

ʐʘʡʪʘʥʩʢʠʡ ʠ ʪʦʙʦʣʴʩʢʠʡ ʛʦʨʠʟʦʥʪʳ 

ɸʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʷʪʦʡ (ʥʦʚʦʠʣʴʠʥʩʢʦʡ) ʥʘʜ-
ʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ (ʘ

5
IïII) ʩʠʥʭʨʦʥʥʳ ʦʪʣʦʞʝʥʠʷʤ ʤʦʥʘʩʪʳʨʩʢʦʡ 

ʩʚʠʪʳ, ʚ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʆʙʴ ʚʦʟʚʳʰʘʶʪʩʷ ʥʘʜ ʫʨʝʟʦʤ ʚʦʜʳ ʥʘ 60ï80 ʤ ʚ 
ʚʠʜʝ ʧʦʣʦʛʦ-ʚʦʣʥʠʩʪʦʡ ʨʘʩʯʣʝʥʝʥʥʦʡ ʨʘʚʥʠʥʳ, ʚ ʨʘʡʦʥʝ ʛ. ɹʘʨʥʘʫʣ ʠ 
ʩ. ʊʘʣʴʤʝʥʢʘ ʟʘʣʝʛʘʶʪ ʥʘ ʦʪʤʝʪʢʘʭ 180ï210 ʤ. ʎʦʢʦʣʴ ʪʝʨʨʘʩʳ ʤʝʩʪʘʤʠ ʧʦ-
ʛʨʫʞʝʥ ʥʘ 30ï40 ʤ ʥʠʞʝ ʫʨʝʟʘ ʚʦʜʳ. 
ʇʦ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʦʤʫ ʫʩʪʫʧʫ ʪʝʨʨʘʩʘ ʧʨʠʩʣʦʥʷʝʪʩʷ ʢ ʦʪʣʦʞʝʥʠʷʤ ʙʝʟ-

ʤʝʥʦʚʩʢʦʡ ʠ ʢʨʘʩʥʦʜʫʙʨʦʚʩʢʦʡ ʩʚʠʪ QIïII, ʩʣʦʞʝʥʘ ʧʦʣʠʤʠʢʪʦʚʳʤʠ ʧʝʩʢʘʤʠ, 
ʠʣʘʤʠ, ʚ ʦʩʥʦʚʘʥʠʠ ʛʘʣʝʯʥʠʢʘʤʠ ʠ ʚʘʣʫʥʥʠʢʘʤʠ. ʆ. ʄ. ɸʜʘʤʝʥʢʦ ʚ ʝʝ ʩʦʩʪʘʚʝ 
ʚʳʜʝʣʷʝʪ ʤʦʥʘʩʪʳʨʩʢʫʶ (ʥʠʞʥʶʶ) ʠ ʙʦʣʴʰʝʨʝʯʝʥʩʢʫʶ (ʚʝʨʭʥʶʶ) ʘʣʣʶʚʠ-
ʘʣʴʥʳʝ ʩʚʠʪʳ [3]. 
ʆʩʘʜʢʠ ʩʦʜʝʨʞʘʪ ʦʩʪʘʪʢʠ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʪʠʨʘʩʧʦʣʴʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, 

ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʢʦʤʧʣʝʢʩʳ ʰʘʡʪʘʥʩʢʦʛʦ ʠ ʪʦʙʦʣʴʩʢʦʛʦ ʛʦʨʠʟʦʥʪʦʚ, ʜʘʪʠ-
ʨʫʶʪʩʷ ʨʘʥʥʠʤïʩʨʝʜʥʠʤ ʥʝʦʧʣʝʡʩʪʦʮʝʥʦʤ. 
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ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ï 35ï40 ʤ. 
ʄʦʥʘʩʪʳʨʩʢʘʷ ʩʚʠʪʘ (a,lIïIImn) ʦʙʲʝʜʠʥʷʝʪ ʘʣʣʶʚʠʘʣʴʥʳʝ ʠ ʦʟʝʨ-

ʥʳʝ ʦʪʣʦʞʝʥʠʷ ʜʨʝʚʥʠʭ ʧʦʛʨʝʙʝʥʥʳʭ ʜʦʣʠʥ, ʟʘʣʝʛʘʶʱʠʭ ʧʦʜ ʦʩʘʜʢʘʤʠ ʧʦʡ-
ʤʳ ʠ ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩ ʨ. ʆʙʴ ʠ ʝʝ ʧʨʠʪʦʢʦʚ, ʩʣʦʞʝʥʘ ʩʝʨʳʤʠ ʧʝʩʢʘʤʠ ʩ 
ʩʠʥʠʤʠ ʠʣʘʤʠ ʫ ʢʨʦʚʣʠ ʠ ʛʘʣʝʯʥʠʢʘʤʠ ʚ ʦʩʥʦʚʘʥʠʠ. ʇʦ ʜʘʥʥʳʤ ʆ. ʄ. ɸʜʘ-
ʤʝʥʢʦ, ʩʚʠʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʠʧʠʯʥʳʡ ʘʣʣʶʚʠʘʣʴʥʳʡ ʠ ʦʟʝʨʥʳʡ ʣʠʪʦ-
ʩʪʨʘʪʦʥ. ɺ ʦʩʥʦʚʘʥʠʠ ʟʘʣʝʛʘʝʪ ʧʝʩʯʘʥʦ-ʛʨʘʚʠʡʥʦ-ʚʘʣʫʥʥʳʝ ʨʫʩʣʦʚʳʝ ʦʪʣʦʞʝ-
ʥʠʷ ʢʨʫʧʥʦʡ ʨʝʢʠ, ʢʦʪʦʨʳʝ ʚʚʝʨʭ ʧʦ ʨʘʟʨʝʟʫ ʩʤʝʥʷʶʪʩʷ ʙʦʣʝʝ ʧʝʩʯʘʥʳʤʠ 
ʦʩʘʜʢʘʤʠ, ʝʱʝ ʚʳʰʝ ï ʠʣʠʩʪʦ-ʛʣʠʥʠʩʪʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʩʪʘʨʠʯʥʦʡ, ʦʟʝʨ-
ʥʦʡ ʠ ʧʦʡʤʝʥʥʦʡ ʬʘʮʠʡ [3]. 
ʈʘʥʥʝ-ʩʨʝʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʳʡ ʚʦʟʨʘʩʪ ʤʦʥʘʩʪʳʨʩʢʦʡ ʩʚʠʪʳ ʦʙʦʩʥʦʚʘʥ 

ʥʘʭʦʜʢʘʤʠ ʉʇʂ, ʩʝʤʷʥ ʠ ʧʦʯʚʝʥʥʦ-ʣʝʩʩʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ r3 (ɽʣʫʥʠʥʦ-V) 
[161]. ʆ. ʄ. ɸʜʘʤʝʥʢʦ ʥʠʞʥʶʶ ʠ ʩʨʝʜʥʶʶ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʜʘʪʠʨʦʚʘʣ ʧʝʨʚʦʡ 
ʧʦʣʦʚʠʥʦʡ ʩʨʝʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘïɻ ʧʦʭʘʤʠ ʪʦʙʦʣʴʩʢʦʛʦ ʤʝʞʣʝʜʥʠʢʦʚʴʷ, ʘ 
ʚʝʨʭʥʶʶ ï ʥʘʯʘʣʦʤ ʩʘʤʘʨʦʚʩʢʦʛʦ ʦʣʝʜʝʥʝʥʠʷ (ʦʜʥʦʠʤʝʥʥʳʡ ʛʦʨʠʟʦʥʪ). 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 15ï50 ʤ. 

ʊʘʣʘʛʘʡʢʠʥʩʢʠʡ ï ʪʘʟʦʚʩʢʠʡ ʛʦʨʠʟʦʥʪʳ 

ʂʨʘʩʥʦʜʫʙʨʦʚʩʢʘʷ ʩʚʠʪʘ (L,lIïIIkd) (ʣʝʩʩʦʠʜ ʠ ʣʠʤʥʠʡ) ʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʘ ʚ ʇʨʠʦʙʩʢʦ-ʇʨʝʜʘʣʪʘʡʩʢʦʤ ʠ ʉʘʣʘʠʨʦ-ʂʫʟʥʝʮʢʦʤ ʣʠʪʦʬʘʮʠʘʣʴʥʳʭ 
ʨʘʡʦʥʘʭ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʠʪʤʠʯʥʳʤ ʩʪʨʦʝʥʠʝʤ, ʩʦʩʪʦʠʪ ʠʟ ʧʘʯʝʢ (ʮʠʢʣʠʪʦʚ) 
ʙʫʨʦʚʘʪʳʭ ʣʝʩʩʦʚʠʜʥʳʭ ʩʫʛʣʠʥʢʦʚ, ʩʫʧʝʩʝʡ, ʠʥʦʛʜʘ ʧʝʩʢʦʚ, ʫʚʝʥʯʘʥʥʳʭ ʠʩ-
ʢʦʧʘʝʤʳʤʠ ʧʦʯʚʘʤʠ. ɺ ʥʘʠʙʦʣʝʝ ʤʦʱʥʳʭ ʨʘʟʨʝʟʘʭ ʚʳʜʝʣʷʝʪʩʷ ʜʦ ʰʝʩʪʠ ʪʘ-
ʢʠʭ ʧʘʯʝʢ, ʦʪʚʝʯʘʶʱʠʭ ʨʝʛʠʦʥʘʣʴʥʳʤ ʛʦʨʠʟʦʥʪʘʤ (ʪʘʣʘʛʘʡʢʠʥʩʢʦʤʫ, ʰʘʡ-
ʪʘʥʩʢʦʤʫ, ʪʦʙʦʣʴʩʢʦʤʫ ʠ ʜʨ.). ʇʘʯʢʠ ʪʘʢʞʝ ʦʙʣʘʜʘʶʪ ʨʠʪʤʠʯʝʩʢʠʤ ʩʪʨʦʝʥʠ-
ʝʤ, ʩʣʦʞʝʥʳ ʚ ʦʩʥʦʚʘʥʠʠ ʦʧʝʩʯʘʥʝʥʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ, ʚʳʰʝ ï ʪʷʞʝʣʳʤʠ ʩʫ-
ʛʣʠʥʢʘʤʠ, ʚ ʢʨʦʚʣʝ ï ʥʝʩʢʦʣʴʢʠʤʠ ʩʙʣʠʞʝʥʥʳʤʠ ʛʦʨʠʟʦʥʪʘʤʠ ʧʦʛʨʝʙʝʥʥʳʭ 
ʧʦʯʚ. 
ʆʪʣʦʞʝʥʠʷ ʥʝʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʶʪ ʥʘ ʢʦʯʢʦʚʩʢʦʡ QE ʠʣʠ ʨʫʙʮʦʚʩʢʦʡ N1 ʩʚʠ-

ʪʘʭ, ʚ ʜʨʝʚʥʠʭ ʣʦʞʙʠʥʘʭ ʩʪʦʢʘ ʥʝʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʢʘʩʤʘʣʠʥʩʢʦʡ ʠ 
ʢʘʨʘʩʫʢʩʢʦʡ ʩʚʠʪʘʤʠ QIïII ʠ ʧʦʢʨʦʚʥʳʤʠ ʚʝʨʭʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥ-ʛʦʣʦʮʝʥʦʚʳʤʠ 
ʦʪʣʦʞʝʥʠʷʤʠ. 
ʉʪʨʘʪʦʪʠʧʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʩʚʠʪʳ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ɸʣʪʘʡʩʢʦʛʦ 

ʢʨʘʷ, ʥʘ ʫʚʘʣʝ ʤʝʞʜʫ ʂʘʩʤʘʣʠʥʩʢʦʡ ʠ ɺʝʨʭʥʝ-ʂʫʣʫʥʜʠʥʩʢʦʡ ʜʨʝʚʥʠʤʠ ʜʦʣʠ-
ʥʘʤʠ (ʩʢʚ. 279, ʧʦʩ. ʂʨʘʩʥʦʜʫʙʨʦʚʩʢʠʡ), ʛʜʝ ʤʦʱʥʦʩʪʴ ʪʦʣʱʠ ʜʦʩʪʠʛʘʝʪ ʩʦʪ-
ʥʠ ʤʝʪʨʦʚ [3]. 
ʈʘʥʥʝ-ʩʨʝʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʳʡ ʚʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʭʦʜ-

ʢʘʤʠ ʧʨʝʩʥʦʚʦʜʥʳʭ ʦʩʪʨʘʢʦʜ ʢʨʘʩʥʦʜʫʙʨʦʚʩʢʦ-ʬʝʜʦʩʦʚʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, 
ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʩʝʤʷʥ. ɺʦʟʨʘʩʪ ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʩʚʠʪʳ 
ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʠʭ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʢʦʨʨʝʣʷʮʠʝʡ ʩ ʚʷʪʢʠʥʩʢʠʤʠ ʩʣʦʷʤʠ, 
ʥʠʞʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʳʡ ʚʦʟʨʘʩʪ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥ ʧʦ ʦʩʪʘʪʢʘʤ ʤʝʣʢʠʭ 
ʤʣʝʢʦʧʠʪʘʶʱʠʭ ɺʷʪʢʠʥʩʢʦʛʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʠ ʪʝʨʤʦʣʶʤʠʥʠʩʮʝʥʪʥʳʤ 
ʜʘʪʠʨʦʚʘʥʠʝʤ (980ï840 ʪʳʩ. ʣʝʪ). ʉʚʠʪʘ ʦʪʥʦʩʠʪʩʷ ʢ ʟʦʥʝ ʧʨʷʤʦʡ ʥʘʤʘʛʥʠ-
ʯʝʥʥʦʩʪʠ ɹʨʶʥʝʩ [161]. 
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ʆʪʣʦʞʝʥʠʷ ʧʦʜʚʝʨʛʥʫʪʳ ʛʣʫʙʦʢʦʤʫ ʵʨʦʟʠʦʥʥʦʤʫ ʨʘʩʯʣʝʥʝʥʠʶ ʠ ʜʝʥʫʜʘ-
ʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʰʠʨʦʢʠʤ ʢʦʣʝʙʘʥʠʝʤ ʤʦʱʥʦʩʪʠ, ʜʦʩʪʠʛʘʶʱʝʡ 100ï
120 ʤ ʥʘ ʚʦʜʦʨʘʟʜʝʣʘʭ. 
ʌʝʜʦʩʦʚʩʢʘʷ ʩʚʠʪʘ (L,laIïII fd) (ʣʝʩʩʦʠʜ ʠ ʣʠʤʥʦʘʣʣʶʚʠʡ) ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʘ ʚ ɺʦʩʪʦʯʥʦ-ɹʘʨʘʙʠʥʩʢʦʤ ʨʘʡʦʥʝ, ʟʘʣʝʛʘʝʪ ʩʨʘʟʫ ʧʦʜ ʧʦʢʨʦʚʥʳʤʠ 
ʦʪʣʦʞʝʥʠʷʤʠ, ʩʣʦʞʝʥʘ ʟʝʣʝʥʦʚʘʪʦ- ʠ ʩʠʥʝʚʘʪʦ-ʩʝʨʳʤʠ ʩʫʛʣʠʥʢʘʤʠ ʠʣʦʚʘʪʳ-
ʤʠ ʢʦʤʢʦʚʘʪʳʤʠ ʢʘʨʙʦʥʘʪʥʳʤʠ, ʩ ʤʝʣʢʠʤʠ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ, ʦʙ-
ʣʦʤʢʘʤʠ ʨʘʢʦʚʠʥ ʤʦʣʣʶʩʢʦʚ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʟʘʣʝʛʘʶʪ ʙʫʨʦʚʘʪʦ-
ʩʝʨʳʝ ʣʝʩʩʦʚʠʜʥʳʝ ʩʫʛʣʠʥʢʠ ʠ ʩʫʧʝʩʠ ʩ ʛʦʨʠʟʦʥʪʘʤʠ ʠʩʢʦʧʘʝʤʳʭ ʧʦʯʚ. ʅʘ 
ʶʛʦ-ʚʦʩʪʦʢʝ ʨʘʡʦʥʘ ʧʦ ʩʦʩʪʘʚʫ ʠ ʦʙʣʠʢʫ ʦʥʘ ʩʙʣʠʞʘʝʪʩʷ ʩ ʩʠʥʭʨʦʥʥʳʤʠ ʦʙ-
ʨʘʟʦʚʘʥʠʷʤʠ ʢʨʘʩʥʦʜʫʙʨʦʚʩʢʦʡ ʩʚʠʪʳ. ɻʨʘʥʠʮʘ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʜʝʩʴ 
ʫʩʣʦʚʥʘ. ʉʪʨʘʪʦʪʠʧʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʚʳʜʝʣʝʥ ʚ ʩʢʚ. 52 (ʧʦʩ. ɺʣʘʜʠʩʣʘʚʩʢʠʡ, 
ʩʦʚʭʦʟ ʌʝʜʦʩʦʚʩʢʠʡ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ) ʚ ʠʥʪʝʨʚʘʣʝ 0ï38 ʤ. 
ʆʪʣʦʞʝʥʠʷ ʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʶʪ ʥʘ ʫʙʠʥʩʢʦʡ ʩʚʠʪʝ QE, ʤʝʩʪʘʤʠ ʥʝʩʦʛʣʘʩʥʦ 

ʧʝʨʝʢʨʳʪʳ ʧʦʢʨʦʚʥʳʤʠ ʚʝʨʭʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʤʠ ʠ ʚʝʨʭʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥ-
ʛʦʣʦʮʝʥʦʚʳʤʠ ʦʩʘʜʢʘʤʠ ʜʨʝʚʥʝʛʦ ʨʝʣʴʝʬʘ ɹʘʨʘʙʳ ʠʣʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʦʙʨʘ-
ʟʦʚʘʥʠʷʤʠ. ʇʦ ʙʦʨʪʘʤ ʚʝʨʭʦʚʠʡ ʜʨʝʚʥʠʭ ʣʦʞʙʠʥ ʢ ʥʠʤ ʧʨʠʩʣʦʥʝʥʘ ʢʘʨʘ-
ʩʫʢʩʢʘʷ ʩʚʠʪʘ QIIïIII . 
ʆʩʘʜʢʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʢʨʘʩʥʦʜʫʙʨʦʚʩʢʦ-ʬʝʜʦʩʦʚʩʢʠʤ ʧʨʝʩʥʦʚʦʜʥʳʤ 

ʢʦʤʧʣʝʢʩʦʤ ʦʩʪʨʘʢʦʜ ʩ ʦʙʠʣʠʝʤ ʢʘʥʜʦʥ, ʣʠʤʥʦʮʠʪʝʨ, ʢʘʥʜʦʥʠʝʣ, ʩʨʝʜʠ ʢʦʪʦ-
ʨʳʭ ʦʪʤʝʯʘʶʪʩʷ Candona arcina Liepin, Limnocythere dorsotuberculara Negada-
ev, Candoniella subellipsoida (Scharapova) ʠ ʜʨ. [89]. ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʡ ʢʦʤ-
ʧʣʝʢʩ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʝʧʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ. 
ɺʦʟʨʘʩʪ ʩʚʠʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʥʥʝ-ʩʨʝʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʳʤ, ʤʦʱʥʦʩʪʴ 

ʩʦʩʪʘʚʣʷʝʪ 20ï60 ʤ. 

ʉʨʝʜʥʝʝ ʟʚʝʥʦ 

ʐʠʨʪʠʥʩʢʠʡ ʠ ʪʘʟʦʚʩʢʠʡ ʛʦʨʠʟʦʥʪʳ 

ɸʣʣʚʁʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʯʝʪʚʝʨʪʦʡ ʥʘʜʧʦʡʤʝʥʥʦʡ 
ʪʝʨʨʘʩʳ (ʘ

4
II) ʚ ʨʝʣʴʝʬʝ ʚʳʨʘʞʝʥʳ ʩʣʘʙʦ, ʚʳʜʝʣʷʶʪʩʷ ʥʘ ʦʪʜʝʣʴʥʳʭ 

ʫʯʘʩʪʢʘʭ ʜʦʣʠʥ ʨʝʢ ʆʙʴ (ʧʨʘʚʦ- ʠ ʣʝʚʦʙʝʨʝʞʴʝ), ʏʫʤʳʰ ʠ ɹʝʨʜʴ. 
ʅʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨ. ʆʙʴ ʥʠʞʝ ʛ. ʅʦʚʦʩʠʙʠʨʩʢ ʪʝʨʨʘʩʘ ʚʨʝʟʘʥʘ ʚ ʚ ʢʨʘʩʥʦ-

ʜʫʙʨʦʚʩʢʫʶ ʩʚʠʪʫ QIïII, ʚ ʙʝʨʝʛʦʚʳʭ ʦʙʨʳʚʘʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʚʦʝʡ ʥʠʞʥʝʡ ʯʘ-
ʩʪʴʶ. 
ɺ ʨʘʡʦʥʝ ʧʦʩ. ʉʫʟʫʥ ʦʥʘ ʚʦʟʚʳʰʘʝʪʩʷ ʥʘʜ ʫʨʝʟʦʤ ʚʦʜʳ ʥʘ 35ï45 ʤ, ʭʘʨʘʢ-

ʪʝʨʠʟʫʝʪʩʷ ʰʠʨʠʥʦʡ 15ï30 ʢʤ, ʚʣʦʞʝʥʘ ʚ ʦʪʣʦʞʝʥʠʷ ʢʦʯʢʦʚʩʢʦʡ QE ʠ ʙʝʟʤʝ-
ʥʦʚʩʢʦʡ QIïII ʩʚʠʪ, ʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʵʦʣʦʚʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷ-
ʤʠ. ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʩʣʦʞʝʥʘ ʧʦʡʤʝʥʥʳʤʠ ʬʘʮʠʷʤʠ, ʥʠʞʥʷʷ ï ʨʫʩʣʦ-
ʚʳʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʩʝʨʳʤʠ ʠ ʟʝʣʝʥʦʚʘʪʦ-ʩʠʥʝʚʘʪʦ-ʩʝʨʳʤʠ, ʞʝʣʪʦ-ʩʝ-
ʨʳʤʠ ʧʝʩʢʘʤʠ, ʩʫʛʣʠʥʢʘʤʠ ʠ ʩʫʧʝʩʷʤʠ, ʚ ʦʩʥʦʚʘʥʠʠ ï ʛʨʘʚʠʝʤ ʩ ʦʢʘʪʳʰʘʤʠ 
ʛʣʠʥ ʠ ʛʘʣʴʢʘʤʠ ʢʚʘʨʮʘ ʠ ʦʢʨʝʤʥʝʥʥʳʭ ʘʣʝʚʨʦʣʠʪʦʚ. ʎʦʢʦʣʴ ʪʝʨʨʘʩʳ ʧʦʛʨʫ-
ʞʝʥ ʥʘ 205 ʤ ʧʦʜ ʫʨʦʚʝʥʴ ʚʦʜʳ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʠʟʤʝʥʷʝʪʩʷ ʚ ʠʥʪʝʨʚʘ-
ʣʝ 16ï76 ʤ. 
ɺ ʦʙʨʳʚʝ ʫ ʧʦʩ. ʂʨʘʩʥʳʡ ʗʨ ʦʪʣʦʞʝʥʠʷ ʯʝʪʚʝʨʪʦʡ ʪʝʨʨʘʩʳ ʭʘʨʘʢʪʝʨʠʟʫ-

ʶʪʩʷ ʚʠʜʠʤʦʡ ʤʦʱʥʦʩʪʴʶ 32 ʤ, ʧʨʝʜʩʪʘʚʣʝʥʳ (ʩʥʠʟʫ ʚʚʝʨʭ) ʪʦʥʢʦ-ʤʝʣʢʦ-
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ʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ (10,3 ʤ), ʥʠʞʝ ï ʩʫʛʣʠʥʢʘʤʠ (8 ʤ), ʝʱʝ ʥʠʞʝ (ʜʦ ʫʨʝʟʘ 
ʚʦʜʳ) ï ʧʝʩʢʘʤʠ (13,7 ʤ).  
ɺ ʜʦʣʠʥʝ ʨ. ɹʝʨʜʴ ʯʝʪʚʝʨʪʘʷ ʪʝʨʨʘʩʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʩʣʦ-

ʞʝʥʘ ʚʚʝʨʭʫ (5ï13 ʤ) ʩʠʟʳʤʠ ʩʫʛʣʠʥʢʘʤʠ ʠ ʠʣʘʤʠ, ʚʥʠʟʫ (7ï10 ʤ) ï ʧʝʩʢʘʤʠ 
ʠ ʛʘʣʝʯʥʠʢʘʤʠ. 
ʉ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʪʝʨʨʘʩʳ ʩʚʷʟʘʥʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʪʦʨʬʘ, 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ. 
ʉʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʢʦʤʧʣʝʢʩʳ ʠʟ ʦʪʣʦʞʝʥʠʡ ʫʢʘʟʳʚʘʶʪ ʥʘ ʨʘʟʚʠʪʠʝ ʣʝ-

ʩʦʩʪʝʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩ ʫʯʘʩʪʠʝʤ ʩʦʩʥʳ, ʙʝʨʝʟʳ, ʝʣʠ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 
ʪʨʘʚ [32]. ʉʝʤʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠʟ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʩʭʦʜʥʳ ʩ ʢʦʤʧʣʝʢ-
ʩʘʤʠ çʜʠʘʛʦʥʘʣʴʥʳʭ ʧʝʩʢʦʚè, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝʤ ʬʣʦʨʳ ʪʦʙʦʣʴ-
ʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ï Azolla interglacialica Nikit., Salvinia natans All. , Selaginella 
selaginoides Link. ʠ ʜʨ. [288]. 
ɺ ʥʠʞʥʠʭ ʧʝʩʢʘʭ ʫ ʧʦʩ. ʂʨʘʩʥʳʡ ʗʨ (ʦʙʥʘʞʝʥʠʝ 55) ɺ. ʇ. ʅʠʢʠʪʠʥʳʤ ʩʦ-

ʙʨʘʥʘ ʙʦʛʘʪʘʷ ʩʝʤʝʥʥʘʷ ʬʣʦʨʘ ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ ʭʘʨʘʢʪʝʨʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 
ʪʦʙʦʣʴʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʙʦʣʝʝ 10 ʚʠʜʦʚ ʨʜʝʩʪʦʚ ʠ ʜʨ. [288], ʫʢʘʟʳʚʘʶʱʠʤʠ ʥʘ 
ʫʩʣʦʚʠʷ ʩʪʝʧʥʳʭ ʠ ʣʝʩʦʩʪʝʧʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. 
ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ ʭʦʣʦʜʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠ-

ʷʭ, ʩʦʜʝʨʞʠʪ ʤʥʦʛʦ ʧʳʣʴʮʳ ʢʘʨʣʠʢʦʚʦʡ ʙʝʨʝʟʳ ʠ ʩʧʦʨ ʧʝʨʠʛʣʷʮʠʘʣʴʥʳʭ ʨʘʩ-
ʪʝʥʠʡ [32]. 
ɺ ʨʘʟʣʠʯʥʦʝ ʚʨʝʤʷ ʫ ʧʦʩ. ʂʨʘʩʥʳʡ ʗʨ ʠʟ ʥʠʞʥʝʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʠ ʥʘ ʙʠʯʝʚ-

ʥʠʢʝ ʩʦʙʨʘʥʳ ʦʩʪʘʪʢʠ ʦʣʝʥʷ Cervus (Megaloceros) giganteus Blum., ʣʦʰʘʜʠ 
Equus caballus fossilis (ʦʧʨʝʜʝʣʝʥʠʷ ɹ. ʉ. ʂʦʞʘʤʢʫʣʦʚʦʡ) ʠ Bison priscus Boj., 
Elephas sp., Mammutus primigenius (Blum.) (ʦʧʨʝʜʝʣʝʥʠʷ ʕ. ɸ. ɺʘʥʛʝʥʛʝʡʤ), 
ʧʦʷʚʠʚʰʠʭʩʷ ʥʝ ʨʘʥʝʝ ʩʨʝʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ [271]. 
ʈʘʜʠʦʫʛʣʝʨʦʜʥʳʤ ʜʘʪʠʨʦʚʘʥʠʝʤ ʚʦʟʨʘʩʪ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʫʩʪʘʥʦʚʣʝʥ ʥʘ 

ʫʨʦʚʥʝ ʰʠʨʪʠʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ (ʩʨʝʜʥʝʝ ʟʚʝʥʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ). ɺʝʨʭʥʷʷ 
ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʪʝʨʨʘʩʳ ʦʪʥʦʩʠʪʩʷ ʢ ʪʘʟʦʚʩʢʦʤʫ ʛʦʨʠʟʦʥʪʫ [161]. 

ʉʨʝʜʥʝʝ-ʚʝʨʭʥʝʝ ʟʚʝʥʴʷ 

ʏʫʡʩʢʠʡ, ʢʫʵʭʪʘʥʘʨʩʢʠʡ ʠ ʯʠʙʠʪʩʢʠʡ ʛʦʨʠʟʦʥʪʳ 

ɹʘʯʘʪʩʢʘʷ ʩʚʠʪʘ (L,epIIïIIIbļ) (ʵʣʶʚʠʦʣʝʩʩʦʠʜ ʩ ʫʯʘʩʪʠʝʤ ʧʨʦʣʶ-
ʚʠʷ) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʉʘʣʘʠʨʦ-ʂʫʟʥʝʮʢʦʤ ʣʠʪʦʬʘʮʠʘʣʴʥʦʤ ʨʘʡʦʥʝ (ɹʝʨʜ-
ʩʢʦʤ ʧʦʜʨʘʡʦʥʝ), ʚʩʢʨʳʪʘ ʥʘ ʛʣʫʙʠʥʝ 5ï50 ʤ, ʩʣʦʞʝʥʘ ʧʦʣʠʛʝʥʝʪʠʯʝʩʢʠʤʠ 
ʣʝʩʩʦʚʠʜʥʳʤʠ ʩʨʝʜʥʠʤʠ ʠ ʣʝʛʢʠʤʠ ʩʫʛʣʠʥʢʘʤʠ, ʨʝʞʝ ʙʫʨʦʚʘʪʦ-ʩʝʨʳʤʠ ʩʫʧʝ-
ʩʷʤʠ ʤʘʢʨʦʧʦʨʠʩʪʳʤʠ ʢʘʨʙʦʥʘʪʥʳʤʠ ʥʝʩʣʦʠʩʪʳʤʠ ʠʣʠ ʥʝʷʩʥʦʩʣʦʠʩʪʳʤʠ, ʩ 
ʥʝʚʳʜʝʨʞʘʥʥʳʤʠ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʠʩʢʦʧʘʝʤʳʤʠ ʧʦʯʚʘʤʠ, ʨʘʩʩʝʷʥʥʳʤʠ, 
ʛʥʝʟʜʦʚʠʜʥʳʤʠ ʠ ʧʦʩʣʦʡʥʦ-ʣʠʥʟʦʚʠʜʥʳʤʠ ʩʢʦʧʣʝʥʠʷʤʠ ʜʨʝʩʚʳ, ʱʝʙʥʷ, ʛʣʳʙ 
ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ ʠ ʛʣʠʥʷʥʳʭ ʩʪʷʞʝʥʠʡ ʙʦʣʝʝ ʜʨʝʚʥʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʢʘʡʥʦʟʦʷ. 
ɺ ʩʦʩʪʘʚʝ ʩʚʠʪʳ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʪʘʢʞʝ ʙʫʨʦʮʚʝʪʥʳʝ ʤʝʣʢʦ-ʩʨʝʜʥʝʟʝʨ-
ʥʠʩʪʳʝ ʭʦʨʦʰʦ ʩʦʨʪʠʨʦʚʘʥʥʳʝ ʧʝʩʢʠ ʠ ʩʫʧʝʩʠ (ʩʢʚʘʞʠʥʳ 151, 148). 
ɼʣʷ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʛʨʘʥʠʮ ʙʘʯʘʪʩʢʦʡ ʩʚʠʪʳ ʭʘʨʘʢʪʝʨʥʳ ʩʪʨʘʪʠʛʨʘʬʠ-

ʯʝʩʢʠʝ ʥʝʩʦʛʣʘʩʠʷ ʠ ʧʝʨʝʨʳʚʳ ʚ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ, ʚʥʠʟʫ ʦʪ ʨʘʥʥʝʛʦ ʧʘʣʝʦ-
ʟʦʷ ʜʦ ʧʦʜʦʰʚʳ ʦʪʣʦʞʝʥʠʡ, ʚʚʝʨʭʫ ï ʦʪ ʢʨʦʚʣʠ ʜʦ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʯʚ. 



97 

ʉʨʝʜʥʝ-ʧʦʟʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʳʡ (ʯʫʡʩʢʠʡ, ʢʫʵʭʪʘʥʘʨʩʢʠʡ, ʯʠʙʠʪʩʢʠʡ 
ʛʦʨʠʟʦʥʪʳ) ʚʦʟʨʘʩʪ ʩʚʠʪʳ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʢʦʤʧʣʝʢʩʦʤ ʦʩʪʨʘʢʦʜ ʩ Limnocy-
there vara, L. dorsotuberculata, ʦʩʪʘʪʢʘʤʠ ʭʦʣʦʜʦʩʪʦʡʢʦʡ Iliocypris bradyi (ʦʧ-
ʨʝʜʝʣʝʥʠʷ ʊ. ɸ. ʂʘʟʴʤʠʥʦʡ) [90]. ʆʩʘʜʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 
ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʴʶ (ʵʧʦʭʘ ɹʨʶʥʝʩʘ), ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʴʶ 8ï15 ʤ, ʤʘʢʩʠʤʘʣʴ-
ʥʦʡ ï 45 ʤ. 
ʉ ʦʪʣʦʞʝʥʠʷʤʠ ʩʚʠʪʳ ʩʚʷʟʘʥʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʪʦʨʬʘ. 

ʊʘʟʦʚʩʢʠʡ ʠ ʢʘʟʘʥʮʝʚʩʢʠʡ ʛʦʨʠʟʦʥʪʳ 

ʂʘʩʤʘʣʠʥʩʢʘʷ ʩʚʠʪʘ (aIIïIII ks) ʠʟʚʝʩʪʥʘ ʚ ɿʘʧʘʜʥʦ-ɹʘʨʘʙʠʥʩʢʦʤ 
ʣʠʪʦʬʘʮʠʘʣʴʥʦʤ ʨʘʡʦʥʝ ʠ ʥʘ ʇʨʠʦʙʩʢʦʤ ʧʣʘʪʦ ʇʨʠʦʙʩʢʦ-ʇʨʝʜʘʣʪʘʡʩʢʦʛʦ 
ʨʘʡʦʥʘ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʬʘʮʠʷʤʠ, ʚʳʧʦʣʥʷʶʱʠʤʠ ʂʘʨʘʩʫʢ-
ʩʢʫʶ, ʂʘʩʤʘʣʠʥʩʢʫʶ, ɹʫʨʣʠʥʩʢʫʶ ʠ ɺʝʨʭʥʝ-ʂʫʣʫʥʜʠʥʩʢʫʶ ʜʨʝʚʥʠʝ ʜʦʣʠʥʳ. 
ɿʘʣʝʛʘʝʪ ʧʦʜ ʥʝʙʦʣʴʰʠʤ ʧʦ ʤʦʱʥʦʩʪʠ ʯʝʭʣʦʤ ʧʦʢʨʦʚʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʥʝʩʦ-
ʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʝʪ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʯʢʦʚʩʢʦʡ QE, ʢʨʘʩʥʦʜʫʙʨʦʚʩʢʦʡ QIïII ʩʚʠʪ 
ʠ ʜʦʯʝʪʚʝʨʪʠʯʥʳʝ ʦʪʣʦʞʝʥʠʷ. ʉʪʨʘʪʦʪʠʧʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʩʚʠʪʳ ʦʭʘʨʘʢʪʝʨʠʟʦ-
ʚʘʥ ʚ ʚ ʂʘʩʤʘʣʠʥʩʢʦʡ ʣʦʞʙʠʥʝ ʩʪʦʢʘ ʧʦ ʩʢʚ. 291 ʚ ʠʥʪʝʨʚʘʣʝ 5,0ï66,5 ʤ 
(ʩ. ʄʘʤʦʥʪʦʚʦ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ). 
ɺ ʩʢʚʘʞʠʥʝ 53 ʩʚʠʪʘ ʩʣʦʞʝʥʘ ʩʝʨʳʤʠ, ʩʠʥʝʚʘʪʦ- ʠ ʙʫʨʦʚʘʪʦ-ʩʝʨʳʤʠ ʨʘʟʥʦ-

ʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʠʣʦʚʘʪʳʭ ʩʫʛʣʠʥʢʦʚ, ʨʝʞʝ ʪʝʤʥʦ-ʩʝʨʳʭ 
ʢʘʨʙʦʥʘʪʥʳʭ ʩʫʧʝʩʝʡ ʩ ʨʘʩʪʠʪʝʣʴʥʳʤʠ ʦʩʪʘʪʢʘʤʠ ʠ ʦʙʣʦʤʢʘʤʠ ʨʘʢʦʚʠʥ. 
ɺ ʦʪʣʦʞʝʥʠʷʭ ʩʚʠʪʳ ʣʦʢʘʣʠʟʦʚʘʥʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʣʝʯʝʙʥʳʭ ʛʨʷʟʝʡ. 
ʉʨʝʜʥʝ-ʧʦʟʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʳʡ ʚʦʟʨʘʩʪ ʦʩʘʜʢʦʚ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʦʩʪʘʪ-

ʢʘʤʠ ʬʘʫʥʳ ʦʩʪʨʘʢʦʜ ʠ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ 
ʜʣʷ ʦʪʢʨʳʪʳʭ ʩʪʝʧʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ ʩ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʢʩʝʨʦʬʠʣʴʥʦʛʦ ʦʙʣʠ-
ʢʘ. 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ï ʦʪ 10ï20 ʜʦ 50 ʤ. 
ʂʘʨʘʩʫʢʩʢʘʷ ʩʚʠʪʘ (laIIïIII kr) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ɿʘʧʘʜʥʦ- ʠ ɺʦʩʪʦʯ-

ʥʦ-ɹʘʨʘʙʠʥʩʢʦʤ ʣʠʪʦʬʘʮʠʘʣʴʥʳʭ ʨʘʡʦʥʘʭ, ʯʘʩʪʠʯʥʦ ʥʘ ʇʨʠʦʙʩʢʦʡ ʨʘʚʥʠʥʝ, 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʟʝʨʥʦ-ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʬʘʮʠʷʤʠ ʦʙʰʠʨʥʦʛʦ ʜʨʝʚʥʝʛʦ ʦʟʝʨʥʦʛʦ 
ʙʘʩʩʝʡʥʘ, ʩʣʦʞʝʥʘ ʠʣʠʩʪʳʤʠ ʧʝʩʢʘʤʠ, ʩʫʧʝʩʷʤʠ, ʩʫʛʣʠʥʢʘʤʠ, ʧʨʦʩʣʦʷʤʠ ʩʠ-
ʥʝʚʘʪʦ-ʯʝʨʥʳʭ ʠʣʦʚ, ʟʘʣʝʛʘʝʪ ʧʦʜ ʧʦʢʨʦʚʦʤ ʞʝʣʪʦ-ʙʫʨʳʭ ʣʝʩʩʦʚʠʜʥʳʭ ʧʦʨʦʜ 
ʩ ʬʘʫʥʦʡ ʚʝʨʭʥʝʧʘʣʝʦʣʠʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʩ ʨʘʟʤʳʚʦʤ ʧʝʨʝʢʨʳʚʘʝʪ ʛʣʠʥʳ 
ʠ ʧʝʩʢʠ ʢʦʯʢʦʚʩʢʦʡ ʩʚʠʪʳ QE ʠ ʜʦʯʝʪʚʝʨʪʠʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʉʪʨʘʪʦʪʠʧʠʯʝ-
ʩʢʠʡ ʨʘʟʨʝʟ ʩʚʠʪʳ ʠʟʫʯʝʥ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʂʘʨʘʩʫʢ ʧʦ ʩʢʚʘʞʠʥʘʤ 186 ʠ 207 ʚ ʠʥ-
ʪʝʨʚʘʣʘʭ 2,9ï37,0 ʠ 3,0ï21,0 ʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
ɺ ʩʢʚʘʞʠʥʝ 30 ʦʪʣʦʞʝʥʠʷ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʦʙʠʣʴʥʦʡ ʬʘʫʥʦʡ ʦʩʪʨʘʢʦʜ: 

Cytherissa lacustris Sars., Limnocythere grinfeldi Liepin., Candoniella marcida 
Mandelst [90]. ɺ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʤ ʢʦʤʧʣʝʢʩʝ, ʚʳʜʝʣʝʥʥʦʤ ɻ. ʌ. ɹʫʢʨʝʝʚʦʡ, 
ʜʦʤʠʥʠʨʫʝʪ ʢʩʝʨʦʬʠʪʥʘʷ ʩʪʝʧʥʘʷ ʪʨʘʚʷʥʠʩʪʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ [88]. 
ɺ ʦʪʣʦʞʝʥʠʷʭ ʩʚʠʪʳ ʣʦʢʘʣʠʟʦʚʘʥʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʣʝʯʝʙʥʳʭ ʛʨʷʟʝʡ.  
ɺʦʟʨʘʩʪ ʩʚʠʪʳ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʦʙʲʝʤʝ ʢʘʟʘʥʮʝʚʩʢʦʛʦ ʤʝʞʣʝʜʥʠʢʦʚʦʛʦ ʛʦ-

ʨʠʟʦʥʪʘ. ɺ ʥʝʢʦʪʦʨʳʭ ʨʘʟʨʝʟʘʭ ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʧʨʦʚʦʜʠʪʩʷ ʚʥʫʪʨʠ ʪʘʟʦʚʩʢʦ-
ʛʦ ʛʦʨʠʟʦʥʪʘ. 
ʄʦʱʥʦʩʪʴ ʪʦʣʱʠ ʠʟʤʝʥʷʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 10ï20 ʜʦ 40 ʤ, ʜʦʩʪʠʛʘʷ ʤʘʢ-

ʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʥʘ ʫʯʘʩʪʢʘʭ ʜʨʝʚʥʠʭ ʧʦʛʨʝʙʝʥʥʳʭ ʦʟʝʨʥʳʭ ʢʦʪʣʦʚʠʥ. 
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ɺʝʨʭʥʝʝ ʟʚʝʥʦ 

ʂʘʟʘʥʮʝʚʩʢʠʡ ʠ ʝʨʤʘʢʦʚʩʢʠʡ ʛʦʨʠʟʦʥʪʳ 

ɸʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʪʨʝʪʴʝʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨ-
ʨʘʩʳ (a

3
III 1ï2) ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʜʦʣʠʥʘʭ ʨ. ʆʙʴ ʠ ʝʝ ʢʨʫʧʥʳʭ ʧʨʠʪʦʢʦʚ (ʨʝ-

ʢʠ ʏʘʨʳʰ, ʏʫʤʳʰ, ɹʝʨʜʴ, ʀʥʷ) ʥʘ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʝ ʠ ʚ ɸʣʪʘʝ-
ʉʘʷʥʩʢʦʡ ʛʦʨʥʦʡ ʦʙʣʘʩʪʠ, ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʳ ʚ ʨʝʣʴʝʬʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳ-
ʩʦʪʦʡ 25ï30 ʤ ʥʘʜ ʫʨʝʟʦʤ ʚʦʜʳ. 
ʅʘ ʨ. ʆʙʴ ʚ ʨʘʡʦʥʝ ʛ. ɹʝʨʜʩʢ ʢ ʦʩʥʦʚʘʥʠʶ ʨʘʟʨʝʟʘ ʧʨʠʫʨʦʯʝʥ ʛʦʨʠʟʦʥʪ 

ʛʨʫʙʦ-ʨʘʟʥʦʟʝʨʥʠʩʪʦʛʦ ʧʝʩʢʘ ʩ ʛʘʣʴʢʘʤʠ ʠ ʥʝʙʦʣʴʰʠʤʠ ʭʦʨʦʰʦʦʢʘʪʘʥʥʳʤʠ 
ʚʘʣʫʥʘʤʠ. ʅʘ ʣʝʚʦʙʝʨʝʞʴʝ ʨʝʢʠ ʥʠʞʝ ʛ. ʂʦʣʳʚʘʥʴ, ʘ ʪʘʢʞʝ ʚ ʥʠʟʦʚʴʷʭ ʨʝʢ 
ʏʘʨʳʰ ʠ ʏʫʤʳʰ ʪʝʨʨʘʩʘ ʦʙʨʘʟʫʝʪ ʰʠʨʦʢʠʝ ʧʣʦʱʘʜʢʠ, ʚ ʨʘʟʨʝʟʘʭ ʰʠʨʦʢʦʝ 
ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʘʶʪ ʠʣʠʩʪʳʝ ʩʫʛʣʠʥʢʠ, ʧʝʨʝʩʣʘʠʚʘʶʱʠʝʩʷ ʩ ʧʝʩʢʘʤʠ. 
ɺ ʜʦʣʠʥʘʭ ʨʝʢ ɹʝʨʜʴ ʠ ʀʥʷ ʦʪʣʦʞʝʥʠʷ ʦʙʨʘʟʫʶʪ ʥʝʙʦʣʴʰʠʝ ʧʣʦʱʘʜʢʠ ʧʦ 

ʦʙʝʠʤ ʩʪʦʨʦʥʘʤ ʜʦʣʠʥ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʣʘʤʠ, ʧʝʩʢʘʤʠ, ʩʫʛʣʠʥʢʘʤʠ, ʨʫʩʣʦʚʳ-
ʤʠ ʛʘʣʝʯʥʠʢʘʤʠ, ʚʘʣʫʥʥʠʢʘʤʠ, ʥʝʨʘʚʥʦʤʝʨʥʦ ʦʞʝʣʝʟʥʝʥʥʳʤʠ, ʠʥʦʛʜʘ ʩ ʠʩ-
ʢʦʧʘʝʤʳʤʠ ʧʦʯʚʘʤʠ. ʎʦʢʦʣʴ ʪʝʨʨʘʩʳ ʤʝʩʪʘʤʠ ʧʦʜʥʠʤʘʝʪʩʷ ʥʘ 7ï10 ʤ ʚʳʰʝ 
ʫʨʝʟʘ ʚʦʜʳ. ʄʦʱʥʦʩʪʴ ʦʩʘʜʢʦʚ ï ʤʝʥʝʝ 25 ʤ. 
ʉ ʦʪʣʦʞʝʥʠʷʤʠ ʪʨʝʪʴʝʡ ʪʝʨʨʘʩʳ ʩʚʷʟʘʥʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʪʦʨʬʘ. 
ɺʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠʞʥʝʡ ʧʦʣʦʚʠʥʝ ʚʝʨʭʥʝʛʦ ʟʚʝʥʘ ʥʝ-

ʦʧʣʝʡʩʪʦʮʝʥʘ (ʢʘʟʘʥʮʝʚʩʢʠʡ ʠ ʝʨʤʘʢʦʚʩʢʠʡ ʛʦʨʠʟʦʥʪʳ, ʧʝʨʚʘʷ ʠ ʚʪʦʨʘʷ ʩʪʫ-
ʧʝʥʠ) [195, 196, 272]. 

ɹʝʣʴʪʠʨʩʢʠʡ ʛʦʨʠʟʦʥʪ 

ʂʨʘʩʥʦʙʨʦʜʩʢʘʷ ʩʚʠʪʘ (laIII 3kr) ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʦʛʨʘʥʠʯʝʥʥʦ ʚ ʜʦ-
ʣʠʥʘʭ ʤʝʣʢʠʭ ʨʝʢ ʉʘʣʘʠʨʦ-ʂʫʟʥʝʮʢʦʛʦ ʨʘʡʦʥʘ (ɹʝʨʜʩʢʠʡ ʧʦʜʨʘʡʦʥ), ʩʣʦʞʝʥʘ 
ʣʝʛʢʠʤʠ ʩʫʛʣʠʥʢʘʤʠ ʩʠʥʝʚʘʪʦ-ʩʝʨʳʤʠ ʠʣʠ ʩ ʦʭʨʠʩʪʳʤʠ ʧʦʣʦʩʘʤʠ, ʩ ʜʨʝʩʚʦʡ, 
ʧʝʩʢʦʤ, ʦʙʣʦʤʢʘʤʠ ʜʨʝʚʝʩʠʥʳ, ʙʘʟʘʣʴʥʳʤʠ ʱʝʙʥʝʤ, ʛʨʘʚʠʝʤ. ɿʘʣʝʛʘʝʪ ʩ ʨʘʟ-
ʤʳʚʦʤ ʥʘ ʦʪʣʦʞʝʥʠʷʭ ʙʘʯʘʪʩʢʦʡ ʩʚʠʪʳ QIIïIII  ʠ ʆʙʴ-ʏʫʤʳʰʩʢʦʡ ʩʝʨʠʠ QEïIII . 
ɺʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ʧʨʠʥʠʤʘʝʪʩʷ ʧʦʟʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʳʤ (ʙʝʣʴʪʠʨʩʢʠʡ 
ʛʦʨʠʟʦʥʪ, ʪʨʝʪʴʷ ʩʪʫʧʝʥʴ) ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʩʦʧʨʝʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʝʡ [18] ʠ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʣʝʛʝʥʜʦʡ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʩʝʨʠʠ ɻʂ-1000/3. 
ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ʤʝʥʝʝ ï 15 ʤ [259]. 
ɸʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚʪʦʨʦʡ (ʝʥʠʩʝʡʩʢʦʡ) ʥʘʜ-

ʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ ʨ. ʆʙ ɹ(ʘ
2(e)

III 3ï4). ʊʝʨʨʘʩʘ ʭʦʨʦʰʦ ʧʨʦʷʚʣʝʥʘ ʚ 
ʨʝʣʴʝʬʝ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʧʦ ʧʨʘʚʦʤʫ ʙʝʨʝʛʫ ʨ. ʆʙʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʦʪ ʫʩʪʴʷ 
ʨ. ʏʘʨʳʰ ʜʦ ʛ. ʂʘʤʝʥʴ-ʥʘ-ʆʙʠ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʪʦʡ 15ï25 ʤ, ʩʣʦʞʝʥʘ 
ʧʝʩʢʘʤʠ ʩ ʥʝʙʦʣʴʰʠʤʠ ʧʨʦʧʣʘʩʪʢʘʤʠ ʩʫʧʝʩʝʡ ʠ ʩʫʛʣʠʥʢʦʚ. 
ɺ ʪʝʨʨʘʩʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ ʩʦʙʨʘʥʳ ʢʦʩʪʥʳʝ ʦʩʪʘʪʢʠ ʚʝʨʭʥʝʧʘʣʝʦʣʠʪʠʯʝ-

ʩʢʦʡ ʬʘʫʥʳ ʤʣʝʢʦʧʠʪʘʶʱʠʭ Coelodonta antiquitatis Blum., Mamutus primige-
nius Blum., Bison sp., Equus sp., Ursus arctos L. ɻ. ʌ. ɹʫʢʨʝʝʚʦʡ ʚʳʜʝʣʝʥʳ ʩʧʦ-
ʨʦʚʦ-ʧʳʣʴʮʝʚʳʝ ʢʦʤʧʣʝʢʩʳ ʢʩʝʨʦʬʠʪʥʦʡ ʩʪʝʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩ ʠʥʜʠʢʘ-
ʪʦʨʘʤʠ ʭʦʣʦʜʥʦʛʦ ʢʣʠʤʘʪʘ (ʧʳʣʴʮʘ ʛʚʦʟʜʠʯʥʠʢʘ ʠ ʚʘʩʠʣʠʩʪʥʠʢʘ, ʢʘʨʣʠʢʦʚʦʡ 
ʙʝʨʝʟʳ ʩʦ ʩʧʦʨʘʤʠ ʪʫʥʜʨʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ Selaginella sibirica), ʢʦʪʦʨʳʝ 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʝʨʠʛʣʷʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. 
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ɺʦʟʨʘʩʪ ʦʩʘʜʢʦʚ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʦʙʲʝʤʝ ʢʘʨʛʠʥʩʢʦʛʦ ʠ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʘʨ-
ʪʘʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʦʚ) [271, 161]. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ï ʜʦ 20 ʤ. 
ɸʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚʪʦʨʦʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨ-

ʨʘʩʳ ʨ. ʆʙʴ ʠ ʝʝ ʢʨʫʧʥʳʭ ʧʨʠʪʦʢʦʚ (a
2
III 3ï4). ʊʝʨʨʘʩʘ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʘ ʧʦ ʦʙʝʠʤ ʙʝʨʝʛʘʤ ʨ. ʆʙʴ, ʬʨʘʛʤʝʥʪʘʤʠ ʢʘʨʪʠʨʫʝʪʩʷ ʧʦ ʨʝʢʘʤ ɹʝʨʜʴ, 
ʀʥʷ ʠ ʜʨʫʛʠʤ ʧʨʠʪʦʢʘʤ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʪʦʡ 15ï25 ʤ. 
ʇʦ ʨ. ʆʙʴ ʦʥʘ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʨʦʪʷʞʝʥʠʠ ʧʦʢʨʳʪʘ ʩʦʩʥʦʚʳʤ ʙʦʨʦʤ, ʚ 

ʨʘʡʦʥʝ ʛ. ʅʦʚʦʩʠʙʠʨʩʢ ʟʘʪʦʧʣʝʥʘ ʚʦʜʘʤʠ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, 
ʩʣʦʞʝʥʘ ʪʦʥʢʦ- ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ. 
ʇʦ ʨʝʢʘʤ ɹʝʨʜʴ ʠ ʀʥʷ ʘʣʣʶʚʠʡ (ʤʦʱʥʦʩʪʴʶ ʜʦ 20 ʤ) ʧʨʝʜʩʪʘʚʣʝʥ ʙʫʨʦ-

ʮʚʝʪʥʳʤʠ ʧʝʨʝʩʣʘʠʚʘʶʱʠʤʠʩʷ ʩʫʛʣʠʥʢʘʤʠ ʠ ʩʫʧʝʩʷʤʠ (5ï6 ʤ) ʩ ʜʨʝʩʚʦʡ ʠ 
ʱʝʙʥʝʤ, ʥʠʞʝ ï ʩʠʟʳʤʠ ʩʫʛʣʠʥʢʘʤʠ (7ï8 ʤ) ʩ ʧʝʩʢʦʤ ʠ ʛʨʘʚʠʝʤ ʚ ʦʩʥʦʚʘʥʠʠ. 
ʉ ʦʪʣʦʞʝʥʠʷʤʠ ʪʝʨʨʘʩʳ ʩʚʷʟʘʥʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʪʦʨʬʘ, ʧʦʜʟʝʤʥʳʭ ʧʠʪʴʝ-

ʚʳʭ ʚʦʜ. 
ɺʦʟʨʘʩʪ ʦʩʘʜʢʦʚ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʦʙʲʝʤʝ ʢʘʨʛʠʥʩʢʦʛʦ ʠ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʘʨ-

ʪʘʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʦʚ) ʥʘ ʦʩʥʦʚʝ ʢʦʨʨʝʣʷʮʠʠ ʩ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʝʥʠʩʝʡʩʢʦʡ ʪʝʨ-
ʨʘʩʳ ʨ. ʆʙʴ. 
ɸʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʝʨʚʦʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨ-

ʨʘʩʳ (ʘ
1
III 4) ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʜʦʣʠʥʘʭ ʨ. ʆʙʴ ʠ ʝʝ ʢʨʫʧʥʳʭ ʧʨʠʪʦʢʦʚ ï ʨʝʢ 

ʀʥʷ, ɹʝʨʜʴ, ʏʫʤʳʰ, ɸʣʝʡ, ʏʘʨʳʰ, ʘ ʪʘʢʞʝ ʤʝʣʢʠʭ ʨʝʢ ɹʘʨʘʙʠʥʩʢʦʡ ʥʠʟʤʝʥ-
ʥʦʩʪʠ ʠ ʂʫʣʫʥʜʳ, ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʳ ʚ ʨʝʣʴʝʬʝ. ʊʝʨʨʘʩʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳ-
ʩʦʪʦʡ 8ï10 ʤ ʥʘʜ ʫʨʝʟʦʤ ʚʦʜʳ, ʫʯʘʩʪʢʘʤʠ ʧʦʢʨʳʪʘ ʩʦʩʥʦʚʳʤ ʙʦʨʦʤ. ʅʘ ʝʝ 
ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʙʣʶʜʘʶʪʩʷ ʩʣʘʙʦ ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʩʣʝʜʳ ʧʦʡʤʝʥʥʦʛʦ çʩʝʛ-
ʤʝʥʪʥʦʛʦè ʨʝʣʴʝʬʘ. 
ʈʘʟʨʝʟ ʪʝʨʨʘʩʳ ʧʨʝʜʩʪʘʚʣʝʥ ʧʝʩʢʘʤʠ, ʧʦʡʤʝʥʥʳʤʠ ʩʫʛʣʠʥʢʘʤʠ ʠ ʩʫʧʝʩʷ-

ʤʠ, ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ï ʣʝʩʩʦʚʠʜʥʳʤʠ. ɺ ʧʨʝʜʛʦʨʥʦʡ ʯʘʩʪʠ ʉʘʣʘʠʨʘ ʧʨʝʦʙʣʘ-
ʜʘʶʪ ʧʝʩʢʠ ʠ ʛʘʣʝʯʥʠʢʠ, ʤʝʩʪʘʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʣʝʩʩʦʚʘʥʠʝ ʩʫʧʝʩʠ ʜʦ ʛʣʫ-
ʙʠʥʳ 0,5ï1,0 ʤ. 
ɺ ʜʦʣʠʥʝ ʨ. ʆʙʴ ʨʘʟʨʝʟ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʧʝʩʯʘʥʩʢʫʶ (ʚʝʨʭʥʶʶ) ʠ ʪʘʣʠʮ-

ʢʫʶ (ʥʠʞʥʶʶ) ʪʦʣʱʠ ʤʦʱʥʦʩʪʴʶ ʧʦ 20 ʤ ʩ ʪʝʨʤʦʣʶʤʠʥʠʩʮʝʥʪʥʳʤ ʚʦʟʨʘʩ-
ʪʦʤ 12,6 ʠ 15,8ï22,4 ʪʳʩ. ʣʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [161]. ʊʘʣʠʮʢʘʷ ʪʦʣʱʘ ʦʪʣʠʯʘʝʪ-
ʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʩʫʛʣʠʥʢʦʚ. 
ʉ ʦʪʣʦʞʝʥʠʷʤʠ ʪʝʨʨʘʩʳ ʩʚʷʟʘʥʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʪʦʨʬʘ. 
ʇʦ ʨ. ʆʙʴ ʠ ʝʝ ʧʨʠʪʦʢʘʤ, ʚʙʣʠʟʠ ʛ. ʅʦʚʦʩʠʙʠʨʩʢ ʠ ʚ ʜʨʫʛʠʭ ʤʝʩʪʘʭ, ʛʜʝ ʦʪ-

ʣʦʞʝʥʠʷ ʪʝʨʨʘʩʳ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʤʳʚʘʶʪʩʷ, ʦʙʥʘʨʫʞʝʥʳ ʢʦʩʪʠ ʰʝʨʩʪʠʩʪʦʛʦ 
ʥʦʩʦʨʦʛʘ, ʙʠʟʦʥʘ ʠ ʤʘʤʦʥʪʘ. ʉʦʩʪʘʚ ʉʇʂ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʝʦʙʣʘʜʘʥʠʠ 
ʩʪʝʧʥʳʭ ʣʘʥʜʰʘʬʪʦʚ [275]. ɺʦʟʨʘʩʪ ʥʠʞʥʝʡ ʯʘʩʪʠ ʘʣʣʶʚʠʷ, ʧʦ ʜʘʥʥʳʤ ʪʝʨ-
ʤʦʣʶʤʠʥʠʩʮʝʥʪʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ, ʩʦʩʪʘʚʣʷʝʪ 15,8ï22,4 ʪʳʩ. ʣʝʪ. 
ɺʨʝʤʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʣʦʞʝʥʠʡ ʧʝʨʚʦʡ ʪʝʨʨʘʩʳ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʦʙʲʝʤʝ 

ʩʘʨʪʘʥʩʢʦʛʦ (ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ) ʠ ʘʢʢʝʤʩʢʦʛʦ (ɸʣʪʘʝ-ʉʘʷʥʩʢʘʷ ʦʙ-
ʣʘʩʪʴ) ʛʦʨʠʟʦʥʪʦʚ. 
ʕʦʣʦʚʳʝ ʦʪʣʦʞʝʥʠʷ (vIII 4) ʠhʨʦʢʦ ʨʘʟʚʠʪʳ ʚ ʚʠʜʝ ʠʟʦʣʠʨʦʚʘʥʥʳʭ, 

ʚʳʪʷʥʫʪʳʭ ʚ ʚʦʩʪʦʢ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʠ ʩʝʚʝʨ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠ-
ʷʭ ʧʦʣʦʩ ʚ ɿʘʧʘʜʥʦ- ʠ ɺʦʩʪʦʯʥʦ-ɹʘʨʘʙʠʥʩʢʦʤ ʣʠʪʦʬʘʮʠʘʣʴʥʳʭ ʨʘʡʦʥʘʭ. ʆʥʠ 
ʦʙʨʘʟʫʶʪ ʥʝʚʳʩʦʢʠʝ ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʛʨʠʚʳ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʫʧʝʩʷʤʠ ʩʝʨʦʚʘ-
ʪʦ-ʞʝʣʪʳʤʠ, ʙʫʨʦʚʘʪʦ-ʞʝʣʪʳʤʠ, ʞʝʣʪʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʤʠ ʣʝʛʢʠʤʠ ʧʳʣʝʚʘ-
ʪʳʤʠ ʢʘʨʙʦʥʘʪʥʳʤʠ ʤʘʢʨʦʧʦʨʠʩʪʳʤʠ. ʇʦʨʦʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʝʨʪʠʢʘʣʴ-
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ʥʦʡ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴʶ, ʢʦʩʦʡ ʠ ʥʘʢʣʦʥʥʦ-ʚʦʣʥʠʩʪʦʡ ʩʣʦʠʩʪʦʩʪʴʶ, ʧʨʠʩʫʪ-
ʩʪʚʠʝʤ ʧʦ ʚʩʝʤʫ ʨʘʟʨʝʟʫ ʛʥʝʟʜ ʠ ʧʨʠʩʳʧʦʢ ʪʦʥʢʦ- ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʧʝʩʢʘ 
ʤʦʱʥʦʩʪʴʶ ʦʪ 1 ʤʤ ʜʦ 1ï2 ʩʤ. 
ɿʘʣʝʛʘʶʪ ʵʦʣʦʚʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʬʝʜʦʩʦʚʩʢʦʡ QIïII ʠ ʢʘʨʘʩʫʢʩʢʦʡ QIIïIII  

ʩʚʠʪʘʭ. ʀʭ ʧʦʟʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʳʡ ʚʦʟʨʘʩʪ ʦʙʦʩʥʦʚʘʥ ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʤ 
ʜʘʪʠʨʦʚʘʥʠʝʤ ʦʪʣʦʞʝʥʠʡ, ʧʦʜʩʪʠʣʘʶʱʠʭ ʠ ʧʨʠʩʣʦʥʷʶʱʠʭʩʷ ʢ ʛʨʠʚʥʦʡ ʪʦʣ-
ʱʝ (15ï18 ʪʳʩ. ʣʝʪ). 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ï 2ï10 ʤ. 
 

ɺɽʈʍʅʀʁ ʅɽʆʇʃɽʁʉʊʆʎɽʅïɻʆʃʆʎɽʅ 

ɼʝʣʶʚʠʡ (dIII 4ïH) ʧʨʠʫʨʦʯʝʥ ʢ ʜʨʝʚʥʠʤ ʜʦʣʠʥʘʤ ʠ ʦʟʝʨʥʳʤ ʧʦʥʠʞʝ-
ʥʠʷʤ, ʦʙʨʘʟʦʚʘʥ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʥʦʩʘ ʧʨʦʜʫʢʪʦʚ ʨʘʟʨʫʰʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ 
ʜʦʞʜʝʚʳʤʠ ʠ ʪʘʣʳʤʠ ʚʦʜʘʤʠ ʩ ʧʦʚʳʰʝʥʥʳʭ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʇʨʠ-
ʦʙʩʢʦʡ ʨʘʚʥʠʥʳ ʠ ʠʭ ʘʢʢʫʤʫʣʷʮʠʠ ʚ ʧʦʥʠʞʝʥʥʳʭ ʬʦʨʤʘʭ ʨʝʣʴʝʬʘ. ʆʪʣʦʞʝ-
ʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʞʝʣʪʦ-, ʩʝʨʦʚʘʪʦ- ʠ ʛʨʷʟʥʦ-ʙʫʨʳʤʠ ʩʫʛʣʠʥʢʘʤʠ, ʩʫʧʝʩʷʤʠ, 
ʠʣʦʚʘʪʳʤʠ ʧʝʩʢʘʤʠ, ʧʦ ʣʠʪʦʣʦʛʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʠʥʦʛʜʘ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 
ʧʦʢʨʦʚʥʳʭ ʦʩʘʜʢʦʚ. ɻʨʘʥʠʮʘ ʤʝʞʜʫ ʥʠʤʠ ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʦʧʨʝʜʝʣʷʝʪʩʷ 
ʫʩʣʦʚʥʦ. ʅʘ ʉʘʣʘʠʨʝ ʜʝʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʦʙʨʘʟʫʶʪ ʯʝʭʦʣ ʤʦʱʥʦʩʪʴʶ 
ʜʦ 2ï3 ʤ, ʯʘʩʪʠʯʥʦ ʧʝʨʝʢʨʳʚʘʶʱʠʡ ʧʘʣʝʦʟʦʡʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʳ 
ʩʫʛʣʠʥʢʘʤʠ ʩʦ ʱʝʙʥʝʤ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜ. 
ɺʦʟʨʘʩʪ ʜʝʣʶʚʠʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʧʦʟʜʥʠʡ 

ʧʣʝʡʩʪʦʮʝʥïʛʦʣʦʮʝʥ [161]. ʄʦʱʥʦʩʪʴ ʦʩʘʜʢʦʚ ï 1ï5 ʤ. 
ʆʟʝʨʥʳʝ ʦʪʣʦʞʝʥʠʷ (ʣʠʤʥʠʡ) (lIII 4ïH) ʠʤʝʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ɿʘʧʘʜʥʦ- ʠ ɺʦʩʪʦʯʥʦ-ɹʘʨʘʙʠʥʩʢʦʤ ʣʠʪʦʬʘʮʠʘʣʴʥʳʭ ʨʘʡʦ-
ʥʘʭ, ʨʘʟʚʠʪʳ ʚ ʇʨʠʯʘʥʦʚʩʢʦʤ ʧʦʥʠʞʝʥʠʠ ʠ ʥʠʟʦʚʴʷʭ ʨʝʢ ʂʘʨʛʘʪ, ʏʫʣʳʤ ʠ 
ɹʘʛʘʥ, ʛʜʝ ʦʙʨʘʟʫʶʪ ʥʠʟʤʝʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʦʟʝʨʥʳʭ ʪʝʨʨʘʩ. 
ʇʨʝʜʩʪʘʚʣʝʥʳ ʠʣʦʚʘʪʳʤʠ ʩʫʛʣʠʥʢʘʤʠ ʠ ʛʣʠʥʘʤʠ ʛʦʣʫʙʦʚʘʪʦ-ʩʝʨʳʤʠ, ʩʝ-

ʨʳʤʠ ʜʦ ʪʝʤʥʦ-ʩʝʨʳʭ ʠʣʠʩʪʳʤʠ ʪʷʞʝʣʳʤʠ ʠ ʩʣʦʠʩʪʳʤʠ. ʂ ʦʩʥʦʚʘʥʠʶ ʨʘʟʨʝ-
ʟʘ ʯʘʩʪʦ ʧʨʠʫʨʦʯʝʥʦ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʩʫʛʣʠʥʢʦʚ, ʩʫʧʝʩʝʡ ʠ ʧʝʩʢʦʚ. ʍʘʨʘʢʪʝʨʥʦ 
ʥʘʣʠʯʠʝ ʛʫʤʤʠʨʦʚʘʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʠ ʤʝʣʢʠʭ ʦʙʣʦʤʢʦʚ ʨʘʢʦʚʠʥ. 
ʉ ʦʟʝʨʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʩʚʷʟʘʥʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʣʝʯʝʙʥʳʭ ʛʨʷʟʝʡ.  
ɺʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʧʦʟʜʥʠʡ ʥʝʦʧʣʝʡʩʪʦʮʝʥ 

(ʯʝʪʚʝʨʪʘʷ ʩʪʫʧʝʥʴ)ïʛʦʣʦʮʝʥ [193]. ʄʦʱʥʦʩʪʴ ʥʝ ʧʨʝʚʳʰʘʝʪ 10 ʤ. 
ɽʣʦʚʩʢʘʷ ʩʚʠʪʘ (LIII 4ïHel) ʦʙʲʝʜʠʥʷʝʪ ʧʦʢʨʦʚʥʳʝ ʣʝʩʩʦʚʠʜʥʳʝ ʩʫʛʣʠʥʢʠ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʉʘʣʘʠʨʦ-ʂʫʟʥʝʮʢʦʤ ʣʠʪʦʬʘʮʠʘʣʴʥʦʤ ʨʘʡʦʥʝ, ʟʘʣʝʛʘʝʪ ʥʘ 
ʚʩʝʭ ʵʣʝʤʝʥʪʘʭ ʨʝʣʴʝʬʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʠʟʢʠʭ ʪʝʨʨʘʩ ʠ ʢʨʫʪʳʭ ʩʢʣʦʥʦʚ 
ʨʝʯʥʳʭ ʜʦʣʠʥ. ʂʨʦʤʝ ʩʫʛʣʠʥʢʦʚ ʩʦ ʩʪʦʣʙʯʘʪʦʡ ʦʪʜʝʣʴʥʦʩʪʴʶ ʧʨʠʩʫʪʩʪʚʫʶʪ 
ʩʫʧʝʩʠ ʠ ʧʝʩʢʠ ʙʫʨʦʚʘʪʦ-ʩʝʨʳʝ ʧʦʨʠʩʪʳʝ ʢʘʨʙʦʥʘʪʥʳʝ ʩ ʣʠʥʟʘʤʠ ʩʣʘʙʦ ʨʘʟ-
ʚʠʪʳʭ ʠʩʢʦʧʘʝʤʳʭ ʧʦʯʚ. ʄʝʩʪʘʤʠ ʦʪʣʦʞʝʥʠʷ ʩʦʜʝʨʞʘʪ ʜʨʝʩʚʫ ʠ ʱʝʙʝʥʴ. ʅʘ 
ʧʦʜʩʪʠʣʘʶʱʠʭ ʦʩʘʜʢʘʭ ʩʫʛʣʠʥʢʠ ʟʘʣʝʛʘʶʪ ʥʝʩʦʛʣʘʩʥʦ, ʠʭ ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʘ 
ʬʠʢʩʠʨʫʝʪʩʷ ʩʦʚʨʝʤʝʥʥʦʡ ʧʦʯʚʦʡ [259]. 
ʄʦʱʥʦʩʪʴ ʩʚʠʪʳ ï 5ï12 ʤ. 
ʃʝʩʩʦʠʜʥʳʝ ʧʦʢʨʦʚʥʳʝ ʦʪʣʦʞʝʥʠʷ (LIIIïʅ) ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʚ ɿʘʧʘʜʥʦ- ʠ ɺʦʩʪʦʯʥʦ-ɹʘʨʘʙʠʥʩʢʦʤ ʨʘʡʦʥʘʭ, ʦʙʨʘʟʫʶʪ ʭʘʨʘʢʪʝʨʥʳʝ ʛʨʠʚʳ, 
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ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʟʚʠʪʳʝ ʥʘ ɹʘʨʘʙʠʥʩʢʦʡ ʨʘʚʥʠʥʝ, ʚ ʨʘʡʦʥʝ ʢʨʫʧʥʝʡʰʠʭ 
ʦʟʝʨ (ʏʘʥʳ, ʉʘʨʪʣʘʥ, ʋʙʠʥʩʢʦʝ ʠ ʜʨ.). ɻʨʠʚʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʣʦʛʦ-
ʩʢʣʦʥʥʳʝ ʩʠʛʘʨʦʦʙʨʘʟʥʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʬʦʨʤʳ ʤʝʟʦʨʝʣʴʝʬʘ ʚʳʩʦʪʦʡ 4ï
12 ʤ, ʰʠʨʠʥʦʡ 200ï500 ʤ, ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʦʪ 1,5 ʜʦ 3 ʠ ʙʦʣʝʝ 10 ʢʤ ʩ ʩʝʚʝʨʦ-
ʚʦʩʪʦʯʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʦʡ. 
ʆʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʞʝʣʪʦʚʘʪʦ-ʙʫʨʳʤʠ ʧʳʣʝʚʘʪʳʤʠ ʩʫʧʝʩʷʤʠ ʠ ʛʣʠ-

ʥʠʩʪʳʤʠ ʧʝʩʢʘʤʠ, ʩʤʝʥʷʶʱʠʤʠʩʷ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʩʫʛʣʠʥʢʘʤʠ, ʠʥʦʛʜʘ ʩ 
ʢʨʠʦʛʝʥʥʳʤʠ ʪʝʢʩʪʫʨʘʤʠ ʠ ʧʦʛʨʝʙʝʥʥʳʤʠ ʧʦʯʚʘʤʠ, ʟʘʣʝʛʘʶʪ ʩ ʭʦʨʦʰʦ ʚʳ-
ʨʘʞʝʥʥʦʡ ʛʨʘʥʠʮʝʡ ʨʘʟʜʝʣʘ ʥʘ ʬʝʜʦʩʦʚʩʢʦʡ ʩʚʠʪʝ QIïII ʠ ʥʘ ʜʨʝʚʥʠʭ ʘʣʣʶʚʠ-
ʘʣʴʥʳʭ ʧʝʩʢʘʭ ʢʘʨʘʩʫʢʩʢʦʡ QIIïIII . 
ɻʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʪʣʦʞʝʥʠʡ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʚʝʜʫʱʘʷ ʨʦʣʴ ʚ ʠʭ ʦʙʨʘʟʦʚʘʥʠʠ ʧʨʠʥʘʜʣʝʞʠʪ ʚʝʪʨʫ, 
ʧʨʠ ʩʝʟʦʥʥʦʤ ʫʯʘʩʪʠʠ ʜʦʞʜʝʚʳʭ ʚʦʜ. 
ʃʝʩʩʦʠʜʥʳʝ ʠ ʧʦʜʩʪʠʣʘʶʱʠʝ ʠʭ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝʩʫʪ ʩʣʝʜʳ ʛʣʫʙʦʢʦʡ ʛʠʧʝʨ-

ʛʝʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʷʚʣʷʶʪʩʷ ʘʢʪʠʚʥʦʡ ʟʦʥʦʡ ʘʵʨʘʮʠʠ, ʯʝʤ ʦʙʫʩʣʦʚʣʝʥʦ 
ʚʠʟʫʘʣʴʥʦʝ ʩʭʦʜʩʪʚʦ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʣʝʩʩʦʚʠʜʥʳʭ ʧʦʨʦʜ. 
ʇʦʟʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥ-ʛʦʣʦʮʝʥʦʚʳʡ ʚʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ-

ʭʦʜʢʘʤʠ ʙʣʠʟ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʳ ɹʘʨʘʙʳ ï ʥʘ ɺʦʣʯʴʝʡ ɻʨʠʚʝ ʠ ʨ. ʆʷʰ 
ʦʩʪʘʪʢʦʚ ʬʘʫʥʳ ʚʝʨʭʥʝʧʘʣʝʦʣʠʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ: ʤʘʤʦʥʪʘ Mammutus 
primigenius (Blum), ʙʠʟʦʥʘ Bison priscus cf. deminutus W. Grom ʠ ʣʦʰʘʜʠ 
Equus caballus fossili [88]. 
ʄʦʱʥʦʩʪʴ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 4ï5 ʤ, ʥʘ ʛʨʠʚʘʭ ʠ ʧʦʣʦʛʠʭ 

ʚʩʭʦʣʤʣʝʥʠʷʭ ʜʦʩʪʠʛʘʝʪ 10ï15 ʤ. 
ʕʦʣʦʚʳʝ ʦʪʣʦʞʝʥʠʷ (ʵʦʣʠʡ)  (vIIIïH) ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʘ ʚʩʝʭ 

ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩʘʭ ʨ. ʆʙʴ ʠ ʝʝ ʧʨʠʪʦʢʦʚ, ʚ ʜʨʝʚʥʠʭ ʨʝʯʥʳʭ ʜʦʣʠʥʘʭ ʠ ʥʘ 
ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʂʦʣʳʚʘʥʴ-ʊʦʤʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʡ ʨʘʚʥʠʥʳ, ʥʦ 
ʥʝ ʧʝʨʝʢʨʳʚʘʶʪ ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʧʦʡʤ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʩʢʘʤʠ, ʧʦ-
ʣʫʯʠʚʰʠʤʠ ʥʘʟʚʘʥʠʝ çʙʦʨʦʚʳʭè ʠʟ-ʟʘ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʢ ʥʠʤ ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ. 
ʆʙʳʯʥʦ ʦʥʠ ʟʘʣʝʛʘʶʪ ʪʦ ʚ ʬʦʨʤʝ ʨʘʟʨʦʟʥʝʥʥʳʭ ʧʝʩʯʘʥʳʭ ʜʶʥ, ʙʫʛʨʦʚ, 
ʚʩʭʦʣʤʣʝʥʠʡ, ʪʦ ʚ ʚʠʜʝ ʯʝʭʣʘ ʩ ʥʝʨʦʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ɼʶʥʳ ʚ ʜʨʝʚʥʠʭ ʜʦ-
ʣʠʥʘʭ ʠ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʆʙʴ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚ-
ʣʝʥʠʠ. 
ʕʦʣʦʚʳʝ ʧʝʩʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʥʢʦ-ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ, ʩ ʧʨʠʤʝʩʴʶ ʩʨʝʜ-

ʥʠʭ ʠ ʢʨʫʧʥʳʭ ʭʦʨʦʰʦʦʢʘʪʘʥʥʳʭ ʟʝʨʝʥ, ʧʦʣʠʤʠʢʪʦʚʳʤʠ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ, 
ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʦʥʢʦʡ ʧʦʣʦʛʦʡ ʠ ʢʦʩʦʡ ʩʣʦʠʩʪʦʩʪʴʶ, ʩʦʜʝʨʞʘʪ ʧʨʦʩʣʦʠ 
ʩʫʛʣʠʥʢʦʚ. ɺ ʧʦʜʦʰʚʝ ʧʝʩʢʦʚ ʥʝʨʝʜʢʦ ʟʘʣʝʛʘʶʪ ʧʦʛʨʝʙʝʥʥʳʝ ʧʦʯʚʳ. 
ɺ çʙʦʨʦʚʳʭè ʧʝʩʢʘʭ ʚʩʪʨʝʯʘʶʪʩʷ ʦʩʪʘʪʢʠ ʥʝʦʣʠʪʠʯʝʩʢʠʭ ʩʪʦʷʥʦʢ. ɺʦʟʨʘʩʪ 

ʵʦʣʠʷ ʧʨʠʥʷʪ ʚ ʠʥʪʝʨʚʘʣʝ ʧʦʟʜʥʠʡ ʥʝʦʧʣʝʡʩʪʦʮʝʥïʛʦʣʦʮʝʥ. ʄʦʱʥʦʩʪʴ ï 5ï
10 ʤ. 

ɻʆʃʆʎɽʅ 

ʉʦʚʨʝʤʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʨʘʟʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ, ʥʘʨʷʜʫ ʩ ʧʦʟʜʥʝ-
ʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʳʤʠ, ʷʚʣʷʶʪʩʷ ʣʘʥʜʰʘʬʪʦʦʙʨʘʟʫʶʱʠʤʠ, ʭʦʨʦʰʦ ʜʝʰʠʬʨʠ-
ʨʫʶʪʩʷ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʘʭ, ʚʢʣʶʯʘʶʪ ʘʣʣʶʚʠʡ ʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩ 
ʢʨʫʧʥʳʭ ʨʝʢ ʠ ʠʭ ʧʨʠʪʦʢʦʚ, ʦʟʝʨʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʜʝʣʶʚʠʡ ʩʢʣʦʥʦʚ, ʘʣʣʶʚʠ-
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ʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʝ ʦʩʘʜʢʠ ʚ ʜʦʣʠʥʘʭ ʤʝʣʢʠʭ ʚʦʜʦʪʦʢʦʚ ʠ ʣʦʛʘʭ, ʦʟʝʨʥʦ-
ʙʦʣʦʪʥʳʝ (ʣʠʤʥʦʧʘʣʶʩʪʨʠʡ) ʠ ʵʦʣʦʚʳʝ ʬʘʮʠʠ. 
ʕʦʣʦʚʳʝ ʦʪʣʦʞʝʥʠʷ (ʵʦʣʠʡ)  (vH) ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ɺʦʩʪʦʯʥʦ- ʠ 

ɿʘʧʘʜʥʦ-ɹʘʨʘʙʠʥʩʢʦʤ ʬʘʮʠʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʠʭ ʣʠʥʝʡʥʳʭ ʘʢ-
ʢʫʤʫʣʷʪʠʚʥʳʭ ʛʨʠʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʚ ʚʦʩʪʦʢ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʠ ʩʝʚʝʨ-
ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʩʢʘʤʠ ʠ ʩʫʧʝʩʷʤʠ ʩʝʨʦʚʘʪʦ- 
ʠ ʙʫʨʦʚʘʪʦ-ʞʝʣʪʳʤʠ ʣʝʛʢʠʤʠ ʧʳʣʝʚʘʪʳʤʠ ʩʣʦʠʩʪʳʤʠ. ɿʘʣʝʛʘʶʪ ʥʘ ʢʘʨʘʩʫʢ-
ʩʢʦʡ QIIïIII  ʠ ʬʝʜʦʩʦʚʩʢʦʡ QIïII ʩʚʠʪʘʭ. 
ɺʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ ʧʨʠʥʷʪ ʛʦʣʦʮʝʥʦʚʳʤ (ʩʦʚʨʝʤʝʥʥʳʡ ʛʦʨʠʟʦʥʪ), ʤʦʱ-

ʥʦʩʪʴ ï 2ï10 ʤ. 
ɼʝʣʶʚʠʘʣʴʥʦ-ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ (daʅ) ʫʩʪʘʥʦʚʣʝʥʳ 

ʥʘ ʇʨʠʦʙʩʢʦʤ ʧʣʘʪʦ, ʩʚʷʟʘʥʳ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʪʘʣʳʭ, ʜʦʞʜʝʚʳʭ ʚʦʜ, ʣʦʢʘʣʠ-
ʟʫʶʪʩʷ ʚ ʦʚʨʘʛʘʭ, ʙʘʣʢʘʭ ʠ ʜʨʫʛʠʭ ʧʦʥʠʞʝʥʠʷʭ, ʫ ʧʦʜʥʦʞʠʡ ʩʢʣʦʥʦʚ ʯʘʩʪʦ 
ʦʙʨʘʟʫʶʪ ʧʦʣʦʛʠʝ ʢʦʥʫʩʳ ʠʣʠ ʚʝʝʨʘ ʚʳʥʦʩʦʚ, ʢʦʪʦʨʳʝ ʭʦʨʦʰʦ ʨʘʩʧʦʟʥʘʶʪʩʷ 
ʥʘ ʤʘʪʝʨʠʘʣʘʭ ʘʵʨʦʬʦʪʦʩʲʝʤʦʢ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʪʦ ʣʝʛʢʠʤʠ ʣʝʩʩʦʚʠʜʥʳʤʠ ʩʫ-
ʛʣʠʥʢʘʤʠ ʠ ʩʫʧʝʩʷʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʧʝʩʢʦʚ, ʪʦ ʪʷʞʝʣʳʤʠ ʩʫʛʣʠʥʢʘʤʠ ʩʝʨʳʤʠ, 
ʙʫʨʦʚʘʪʦ-ʩʝʨʳʤʠ ʢʦʤʢʦʚʘʪʳʤʠ. ʄʦʱʥʦʩʪʴ ʦʩʘʜʢʦʚ ï 3ï5 ʤ. 
ɼʝʣʶʚʠʡ (dʅ). ɼʝʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʉʘʣʘʠʨʦ-

ʂʫʟʥʝʮʢʦʤ ʣʠʪʦʬʘʮʠʘʣʴʥʦʤ ʨʘʡʦʥʝ ʥʘ ʩʢʣʦʥʘʭ ʜʦʣʠʥ ʠ ʣʦʛʦʚ, ʪʨʫʜʥʦʦʪʣʠ-
ʯʠʤʳ ʦʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʟʜʝʩʴ, ʩʭʦʞʠʭ ʧʦ ʦʙʣʠʢʫ ʠ ʙʣʠʟʢʠʭ ʧʦ ʩʦʩʪʘʚʫ 
ʧʦʢʨʦʚʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʞʝʣʪʦʚʘʪʦ- ʠ ʙʫʨʦʚʘʪʦ-ʩʝʨʳʤʠ ʩʫ-
ʛʣʠʥʢʘʤʠ ʩ ʧʨʦʩʣʦʷʤʠ ʩʫʧʝʩʝʡ. ʄʦʱʥʦʩʪʴ ʦʩʘʜʢʦʚ ʜʦʩʪʠʛʘʝʪ 5 ʤ. 
ʃʠʤʥʦʧʘʣʶʩʪʨʠʡ ʥʠʟʠʥʥʳʡ ʠ ʧʝʨʝʭʦʜʥʳʡ (l,pln+pH) ʠ 

ʚʝʨʭʦʚʦʡ (l,plvH). ʆʟʝʨʥʦ-ʙʦʣʦʪʥʳʝ ʦʪʣʦʞʝʥʠʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 
ʥʘ ʧʣʦʱʘʜʠ ʣʠʩʪʘ, ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʣʦʩʢʠʤ ʤʝʞʜʫʨʝʯʴʷʤ ɹʘʨʘʙʠʥʩʢʦʡ ʨʘʚʥʠ-
ʥʳ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʠʣʠ ʚ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ. ʂ ʶʛʫ ʦʪ ʊʨʘʥʩʩʠ-
ʙʠʨʩʢʦʡ ʤʘʛʠʩʪʨʘʣʠ ʦʥʠ ʚʳʧʦʣʥʷʶʪ ʦʟʝʨʥʳʝ ʢʦʪʣʦʚʠʥʳ, ʟʘʡʤʠʱʘ, ʢʨʫʧʥʳʝ ʠ 
ʤʝʣʢʠʝ ʧʦʥʠʞʝʥʠʷ ʚ ʨʝʣʴʝʬʝ, ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʝʨʠʬʝʨʠʯʝʩʢʠʤ ʯʘʩʪʷʤ ʚʦʜʦʝ-
ʤʦʚ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚʜʦʣʴ ʰʠʨʦʢʠʭ ʜʦʣʠʥʦʦʙʨʘʟʥʳʭ ʧʦʥʠʞʝʥʠʡ ʩʝʚʝʨʦ-
ʚʦʩʪʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʅʘ ʩʥʠʞʝʥʥʳʭ ʚʦʜʦʨʘʟʜʝʣʘʭ ʤʝʞʜʫ ʙʦʣʦʪʘʤʠ ʨʘʩ-
ʧʦʣʘʛʘʝʪʩʷ ʩʣʦʞʥʘʷ ʩʝʪʴ ʩʫʭʦʜʦʣʴʥʳʭ ʙʦʣʦʪ. 
ʆʪʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʣʘʤʠ, ʠʣʠʩʪʳʤʠ ʩʫʛʣʠʥʢʘʤʠ ʠ ʩʫʧʝʩʷʤʠ ʤʦʱ-

ʥʦʩʪʴʶ ʜʦ 10 ʤ, ʠʥʦʛʜʘ ʙʦʣʴʰʝ, ʪʦʨʬʷʥʳʤʠ ʟʘʣʝʞʘʤʠ, ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʳʭ 
ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 0,5ï1,5 ʤ, ʘ ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 2ï2,5 ʤ. 
ʏʘʩʪʦ ʚ ʨʘʟʨʝʟʘʭ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʚʫʭʲʷʨʫʩʥʦʝ ʩʪʨʦʝʥʠʝ ï ʦʟʝʨʥʳʝ ʚʘʥʥʳ 
ʚʥʠʟʫ ʟʘʧʦʣʥʝʥʳ ʠʣʘʤʠ, ʢʦʪʦʨʳʝ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʪʦʨʬʦʤ. 
ʈʘʟʚʠʪʳ ʚʩʝ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʪʦʨʬʷʥʳʭ ʟʘʣʝʞʝʡ. ɿʘʣʝʞʠ ʥʠʟʠʥʥʦʛʦ ʪʠʧʘ 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʦʡʤʘʤ, ʧʝʨʚʳʤ ʠ ʚʪʦʨʳʤ ʥʘʜʧʦʡʤʝʥʥʳʤ ʪʝʨʨʘʩʘʤ ʢʨʫʧʥʳʭ 
ʨʝʢ (ʨʝʢʠ ʆʙʴ, ɹʝʨʜʴ, ʀʥʷ, ʏʘʨʳʰ, ʏʫʤʳʰ ʠ ʜʨ.). ʆʙʨʘʟʦʚʘʥʠʷ ʚʝʨʭʦʚʦʛʦ ʪʠ-
ʧʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʚʦʜʦʨʘʟʜʝʣʴʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʠ ʟʘʥʠʤʘʶʪ ʥʝʙʦʣʴʰʠʝ 
ʧʣʦʱʘʜʠ ʚ ɺʦʩʪʦʯʥʦ-ɹʘʨʘʙʠʥʩʢʦʤ ʣʠʪʦʬʘʮʠʘʣʴʥʦʤ ʨʘʡʦʥʝ. ʇʝʨʝʭʦʜʥʳʡ ʪʠʧ 
ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʩʨʝʜʠ ʥʠʟʠʥʥʳʭ ʟʘʣʝʞʝʡ. 
ɿʦʣʴʥʦʩʪʴ ʪʦʨʬʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʠʧʦʤ ʟʘʣʝʞʠ. ʅʠʟʠʥʥʳʝ ʪʦʨʬʘ ʠʤʝʶʪ 

ʟʦʣʴʥʦʩʪʴ 15
 
% ʠ ʚʳʰʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ ʞʝʣʝ-

ʟʘ, ʢʘʣʴʮʠʷ ʠ ʬʦʩʬʦʨʘ. ʂ ʥʠʤ ʧʨʠʫʨʦʯʝʥʳ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʩ ʚʠʚʠʘʥʠʪʦʤ, 
ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʧʦʡʤʝ ʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʧʝʨʚʦʡ ʠ ʚʪʦʨʦʡ ʥʘʜʧʦʡʤʝʥʥʳʭ 
ʪʝʨʨʘʩ ʨ. ʆʙʴ ʠ ʝʝ ʧʨʠʪʦʢʦʚ (ʨʝʢʠ ʀʥʷ, ʉʫʟʫʥ ʠ ʜʨ.). 
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ʂʨʦʤʝ ʪʦʨʬʘ ʩ ʦʟʝʨʥʦ-ʙʦʣʦʪʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʩʚʷʟʘʥʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 
ʣʝʯʝʙʥʳʭ ʛʨʷʟʝʡ, ʩʘʧʨʦʧʝʣʝʡ. 
ɼʝʪʘʣʴʥʳʤʠ ʠʟʫʯʝʥʠʷʤʠ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠʟ ʪʦʨʬʦʚ ʚ ʨʷ-

ʤʘʭ ʠ ʟʘʡʤʠʱʘʭ ɹʘʨʘʙʳ ʦʙʦʩʥʦʚʘʥ ʠʭ ʧʦʟʜʥʝʛʦʣʦʮʝʥʦʚʳʡ ʚʦʟʨʘʩʪ (3000ï
3500 ʣʝʪ). ʅʘʯʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʱʥʳʭ ʟʘʣʝʞʝʡ ʢʨʫʧʥʳʭ ʨʷʤʦʚ ʜʘʪʠʨʫʝʪʩʷ 
ʨʘʥʥʠʤ ʛʦʣʦʮʝʥʦʤ (7500ï9000 ʣʝʪ). ɺʦʟʨʘʩʪ ʦʩʘʜʢʦʚ ʢʨʫʧʥʳʭ ʟʘʡʤʠʱ ʦʮʝʥʠ-
ʚʘʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ 7500ï10 000 ʣʝʪ. ɸʙʩʦʣʶʪʥʳʝ ʜʘʪʠʨʦʚʢʠ ʥʘʠʙʦʣʝʝ ʛʣʫʙʦ-
ʢʠʭ ʛʦʨʠʟʦʥʪʦʚ ʪʦʨʬʷʥʠʢʦʚ ʪʘʢʞʝ ʥʝ ʧʨʝʚʳʰʘʶʪ 10 000 ʣʝʪ [193]. 
ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʜʦʩʪʠʛʘʝʪ 10 ʤ. 
ʃʠʤʥʦʘʣʣʶʚʠʡ (laH) ʠʤʝʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʧʨʠ-

ʫʨʦʯʝʥ ʢ ʦʟʝʨʥʳʤ ʜʝʣʴʪʘʤ ʠ ʦʪʣʦʞʝʥʠʷʤ ʦʟʝʨʥʳʭ ʨʘʩʰʠʨʝʥʠʡ ʨʝʯʥʳʭ ʜʦʣʠʥ 
ɿʘʧʘʜʥʦʡ ʠ ɺʦʩʪʦʯʥʦʡ ɹʘʨʘʙʳ, ʘ ʪʘʢʞʝ ʢ ʚʳʩʦʢʦʡ ʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʝ ʨ. ʆʙʴ, 
ʧʨʝʜʩʪʘʚʣʝʥ ʩʫʛʣʠʥʢʘʤʠ, ʩʫʧʝʩʷʤʠ, ʧʝʩʢʘʤʠ, ʠʣʘʤʠ, ʚ ʦʩʥʦʚʘʥʠʠ ʛʘʣʝʯʥʠʢʘ-
ʤʠ. ʉ ʦʪʣʦʞʝʥʠʷʤʠ ʩʚʷʟʘʥʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʦʣʝʡ Na, Mg, Br, ʩʝʣʠʪʨʳ. ɺʦʟ-
ʨʘʩʪ ʦʩʘʜʢʦʚ ʛʦʣʦʮʝʥʦʚʳʡ, ʤʦʱʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪ 7 ʤ. 
ʃʠʤʥʠʡ (lH) ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʟʚʠʪ ʚ ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʘʭ ʅʦʚʦʩʠʙʠʨ-

ʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, ʛʜʝ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʢʨʫʧʥʳʝ (ʏʘʥʳ, ʉʘʨʪ-
ʣʘʥ, ʋʙʠʥʩʢʦʝ) ʠ ʤʝʣʢʠʝ ʦʟʝʨʘ, ʚʳʧʦʣʥʷʝʪ ʤʝʣʢʠʝ ʜʝʧʨʝʩʩʠʠ ʠ ʟʘʙʦʣʦʯʝʥʥʳʝ 
ʥʠʟʠʥʳ ʜʨʝʚʥʠʭ ʜʦʣʠʥ, ʚʳʩʦʭʰʠʝ ʚʦʜʦʝʤʳ ʠ ʦʟʝʨʥʳʝ ʢʦʪʣʦʚʠʥʳ. ʆʪʣʦʞʝʥʠʷ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʠʥʝʚʘʪʦ-ʩʝʨʳʤʠ, ʪʝʤʥʦ-ʩʝʨʳʤʠ ʠ ʯʝʨʥʳʤʠ ʠʣʘʤʠ, ʩʘʧʨʦʧʝʣʷ-
ʤʠ, ʠʣʦʚʘʪʳʤʠ ʩʫʛʣʠʥʢʘʤʠ ʠ ʩʫʧʝʩʷʤʠ, ʧʣʷʞʝʚʳʤʠ ʧʝʩʢʘʤʠ. ʆʙʳʯʥʦ ʥʘʙʣʶ-
ʜʘʝʪʩʷ ʧʝʨʝʩʣʘʠʚʘʥʠʝ ʠʣʦʚʘʪʳʭ ʩʫʛʣʠʥʢʦʚ, ʪʦʥʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʢʦʚ ʠ ʩʫʧʝʩʝʡ. 
ʇʦʨʦʜʳ ʩʦʜʝʨʞʘʪ ʩʣʘʙʦ ʨʘʟʣʦʞʠʚʰʠʝʩʷ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ, ʙʦʣʴʰʦʝ ʢʦ-
ʣʠʯʝʩʪʚʦ ʤʝʣʢʠʭ ʨʘʢʦʚʠʥ ʧʝʣʝʮʠʧʦʜ, ʛʘʩʪʨʦʧʦʜ, ʦʙʠʣʴʥʫʶ ʛʦʣʦʮʝʥʦʚʫʶ ʬʘ-
ʫʥʫ ʦʩʪʨʘʢʦʜ. 
ɼʦʥʥʳʝ ʠʣʠʩʪʳʝ ʦʩʘʜʢʠ ʦʟ. ʂʘʨʘʯʠ, ɹʦʣʴʰʦʝ ʗʨʦʚʦʝ ʠ ʜʨʫʛʠʭ ʦʙʣʘʜʘʶʪ 

ʣʝʯʝʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʩ ʦʟʝʨʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʩʚʷʟʘʥʳ ʤʝ-
ʩʪʦʨʦʞʜʝʥʠʷ ʩʘʧʨʦʧʝʣʝʡ. 
ʈʘʜʠʦʫʛʣʝʨʦʜʥʳʤ ʜʘʪʠʨʦʚʘʥʠʝʤ ʚʦʟʨʘʩʪ ʦʩʘʜʢʦʚ ʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ ʦʟ. 

ʋʨʶʤ ʚʙʣʠʟʠ ʩ. ʄʠʭʘʡʣʦʚʢʘ ʫʩʪʘʥʦʚʣʝʥ ʚ ʠʥʪʝʨʚʘʣʝ 3010 Ñ 70 ʣʝʪ [129]. 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ï 5 ʤ. 
ɸʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ (ʘʅ) ʩʣʘʛʘʶʪ ʧʦʡʤʝʥʥʳʝ ʪʝʨʨʘʩʳ, 

ʥʘʠʙʦʣʴʰʠʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʧʦʣʴʟʫʶʪʩʷ ʚ ʜʦʣʠʥʘʭ ʢʨʫʧʥʳʭ ʨʝʢ. ʅʘ ʆʙʠ 
ʰʠʨʠʥʘ ʧʦʡʤʳ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʜʦʩʪʠʛʘʝʪ 10ï15 ʢʤ. ʄʝʩʪʘʤʠ ʫʜʘʝʪʩʷ 
ʚʳʜʝʣʠʪʴ ʥʠʟʢʫʶ (2ï3 ʤ) ʠ ʚʳʩʦʢʫʶ (ʦʢʦʣʦ 5 ʤ) ʧʦʡʤʳ. ʄʦʱʥʦʩʪʴ ʦʪʣʦʞʝ-
ʥʠʡ ï 10ï15 ʤ, ʫ ʤʘʣʳʭ ʨʝʢ ï 2ï5 ʤ. 
ʂʦʤʧʣʝʢʩ ʦʩʘʜʢʦʚ ʚʢʣʶʯʘʝʪ ʧʦʡʤʝʥʥʳʝ ʠ ʨʫʩʣʦʚʳʝ ʬʘʮʠʠ. ʈʫʩʣʦʚʳʝ ʦʪ-

ʣʦʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʝʩʢʘʤʠ ʨʘʟʣʠʯʥʦʡ ʟʝʨʥʠʩʪʦʩʪʠ, ʯʘʩʪʦ ʩ ʛʨʘʚʠʝʤ ʠ 
ʛʘʣʴʢʘʤʠ, ʨʝʞʝ ï ʩʫʧʝʩʷʤʠ. ʇʦʡʤʝʥʥʳʝ ʬʘʮʠʠ ʙʦʣʝʝ ʚʳʜʝʨʞʘʥʳ ʧʦ ʩʦʩʪʘʚʫ, 
ʩʣʦʞʝʥʳ ʪʦʥʢʦʟʝʨʥʠʩʪʦʡ ʧʝʩʯʘʥʦʡ, ʘʣʝʚʨʠʪʦʚʦʡ ʠ ʛʣʠʥʠʩʪʦʡ ʬʨʘʢʮʠʷʤʠ. 
ʆʜʥʦʨʦʜʥʳʡ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʡ ʩʦʩʪʘʚ ʠʤʝʝʪ ʘʣʣʶʚʠʡ ʤʝʣʢʠʭ ʩʪʝʧʥʳʭ 

ʨʝʢ, ʦʙʨʘʟʫʶʱʠʡʩʷ ʟʘ ʩʯʝʪ ʨʘʟʤʳʚʘ ʣʝʩʩʦʚʠʜʥʳʭ ʧʦʨʦʜ ʚ ʫʩʣʦʚʠʷʭ ʧʦʣʥʦ-
ʚʦʜʥʳʭ ʚʝʩʝʥʥʠʭ ʧʘʚʦʜʢʦʚ. ɺ ʨʘʟʨʝʟʘʭ ʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩ ʨ. ʆʙʴ ʠʥʦʛʜʘ 
ʚʩʪʨʝʯʘʶʪʩʷ ʢʨʠʦʛʝʥʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ï çʪʫʨʙʘʮʠʠè ʩʣʦʝʚ, ʧʝʩʯʘʥʳʝ ʢʦʪʣʳ ʠ 
ʜʘʞʝ ʤʦʨʦʟʦʙʦʡʥʳʝ ʢʣʠʥʴʷ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʝʟʦʥʥʦʛʦ ʧʨʦʤʝʨ-
ʟʘʥʠʷ ʚʝʨʭʥʠʭ ʩʣʦʝʚ ʧʦʡʤʳ. ɺ ʧʦʡʤʘʭ ʨʝʢ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʛʦ ʛʦʨʥʦʛʦ ʦʙʨʘʤ-
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ʣʝʥʠʷ (ʀʥ,̫ ɹʝʨʜʴ ʠ ʠʭ ʧʨʠʪʦʢʠ) ʧʨʝʦʙʣʘʜʘʶʪ ʨʫʩʣʦʚʳʝ ʧʝʩʯʘʥʳʝ ʬʘʮʠʠ, ʯʘ-
ʩʪʦ ʩ ʛʘʣʴʢʘʤʠ ʠ ʚʘʣʫʥʘʤʠ ʧʘʣʝʦʟʦʡʩʢʠʭ ʧʦʨʦʜ [259]. 
ʉ ʘʣʣʶʚʠʝʤ ʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩ ʩʚʷʟʘʥʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʪʦʨʬʘ. ɸʣʣʶʚʠ-

ʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ʚʤʝʱʘʶʪ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ.  
ɺʦʟʨʘʩʪ ʧʦʡʤʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ï ʛʦʣʦʮʝʥʦʚʳʡ. 
ʊʝʭʥʦʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ (tH) ʩʚʷʟʘʥʳ ʩ ʭʦʟʷʡʩʪʚʝʥʥʦʡ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ, ʧʨʝʜʩʪʘʚʣʝʥʳ 
ʦʪʚʘʣʘʤʠ ʫʛʣʝ- ʠ ʢʘʤʥʝʜʦʙʳʚʘʶʱʠʭ ʢʘʨʴʝʨʦʚ, ʥʘʩʳʧʷʤʠ ʠ ʚʳʝʤʢʘʤʠ ʢʨʫʧ-
ʥʳʭ ʜʦʨʦʞʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ, ʧʣʦʪʠʥʘʤʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʜʦʝʤʦʚ. ʄʦʱʥʦʩʪʴ 
ʪʝʭʥʦʛʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʜʦʩʪʠʛʘʝʪ 10 ʤ. 
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ʀʅʊʈʋɿʀɺʅʓɽ ʆɹʈɸɿʆɺɸʅʀʗ 

ʄʘʛʤʘʪʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ 
ʧʨʦʪʷʞʝʥʠʠ ʦʪ ʨʘʥʥʝʛʦ ʢʝʤʙʨʠʷ ʜʦ ʧʦʟʜʥʝʛʦ ʪʨʠʘʩʘ. ʀʥʪʨʫʟʠʚʥʳʡ ʤʘʛʤʘʪʠʟʤ 
ʚ ʢʝʤʙʨʠʠ, ʥʠʞʥʝʤ ʠ ʩʨʝʜʥʝʤ ʜʝʚʦʥʝ ʦʛʨʘʥʠʯʝʥ ʚʫʣʢʘʥʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘ-
ʤʠ, ʧʨʝʜʩʪʘʚʣʝʥ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʤʠ ʬʘʮʠʷʤʠ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʚ ʛʣ. çʉʪʨʘ-
ʪʠʛʨʘʬʠʷè ʩʦʚʤʝʩʪʥʦ ʩ ʧʦʢʨʦʚʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢ-
ʩʦʚ ʠ ʟʜʝʩʴ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ. 
ʀʥʪʨʫʟʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʢʘʢ ʚ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʦʤ ʦʙʨʘʤʣʝʥʠʠ, ʪʘʢ ʠ ʚ 

ʬʫʥʜʘʤʝʥʪʝ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʤʝʟʦʟʦʡʩʢʦ-ʢʘʡʥʦʟʦʡʩʢʦʡ ʧʣʠʪʳ (ʨʠʩ. 18). 
ɺ ʦʙʨʘʤʣʝʥʠʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ ʠʭ ʨʘʩʯʣʝʥʝʥʠʝ ʧʨʦʚʝʜʝʥʦ ʚ ʩʦʦʪ-
ʚʝʪʩʪʚʠʠ ʩ ʣʝʛʝʥʜʦʡ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʩʝʨʠʠ ɻʂ-1000/3. ʆʩʥʦʚʥʦʡ ʦʙʲʝʤ ʟʜʝʩʴ 
ʩʦʩʪʘʚʣʷʶʪ ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʦ-ʨʘʥʥʝʤʝʟʦʟʦʡʩʢʠʝ ʠʥʪʨʫʟʠʠ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʚ 
ʆʙ-̡ɿʘʡʩʘʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ ʢ ʂʦʣʳʚʘʥʴ-ʊʦʤʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝ-
ʤʝ (ʉʉ) ʛʝʨʮʠʥʠʜ (ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʟʦʥʘ), ʚ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘ-
ʩʪʠ ï ʨʝʞʝ ʢ ʏʘʨʳʰʩʢʦ-ʊʘʣʠʮʢʦʡ ʟʦʥʝ ɸʣʪʘʝ-ʉʘʣʘʠʨʩʢʦʡ ʉʉ. ʇʨʝʦʙʣʘʜʘʶʪ 
ʛʨʘʥʠʪʦʠʜʥʳʝ ʘʩʩʦʮʠʘʮʠʠ. ɹʘʟʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʙʦʣʴʰʠʤʠ ʜʘʡʢʘʤʠ ʠ 
ʰʪʦʢʘʤʠ. ʆʙʨʘʟʦʚʘʥʠʝ ʪʝʭ ʠ ʜʨʫʛʠʭ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʚʥʫʪʨʠʧʣʠʪʥʳʤʠ ʨʠʬʪʦ-
ʛʝʥʥʳʤʠ ʦʙʩʪʘʥʦʚʢʘʤʠ. ɺ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʟʦʥʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʦʪ ʧʦʟʜʥʝʡ 
ʧʝʨʤʠ ʜʦ ʨʘʥʥʝʛʦïʩʨʝʜʥʝʛʦ ʪʨʠʘʩʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʤʝʥʘ ʛʨʘʥʦʩʠʝʥʠʪ-
ʛʨʘʥʠʪʥʳʭ ʠʥʪʨʫʟʠʡ (ʧʨʠʦʙʩʢʠʡ ʢʦʤʧʣʝʢʩ P3ïT1) ʛʨʘʥʠʪ-ʣʝʡʢʦʛʨʘʥʠʪʦʚʳʤʠ 
ʧʦʚʳʰʝʥʥʦʡ ʱʝʣʦʯʥʦʩʪʠ (ʙʘʨʣʘʢʩʢʠʡ ʢʦʤʧʣʝʢʩ T1ï2), ʨʘʟʜʝʣʝʥʥʳʭ ʵʧʠʟʦʜʦʤ 
ʤʘʥʪʠʡʥʦʛʦ ʙʘʟʠʪʦʚʦʛʦ ʤʘʛʤʘʪʠʟʤʘ (ʪʘʰʘʨʠʥʩʢʠʡ ʢʦʤʧʣʝʢʩ T1ï2). ɿʘʚʝʨʰʘʝʪ-
ʩʷ ʚʥʫʪʨʠʧʣʠʪʥʳʡ ʵʪʘʧ ʚʥʝʜʨʝʥʠʝʤ ʝʜʠʥʠʯʥʳʭ ʜʘʝʢ ʪʨʘʭʠʙʘʟʘʣʴʪʦʚ ʠ ʤʦʥʮ-
ʦʜʠʦʨʠʪ-ʧʦʨʬʠʨʠʪʦʚ T2ï3. 
ʅʝʙʦʣʴʰʠʝ ʠʥʪʨʫʟʠʠ ʱʝʣʦʯʥʳʭ ʧʦʨʦʜ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʶʛʦ-ʟʘʧʘʜʥʦʤ 

ʬʣʘʥʛʝ ʂʦʣʳʚʘʥʴ-ʊʦʤʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ, ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʧʦʩʪʢʦʣʣʠʟʠ-
ʦʥʥʳʤʠ ʩʦʙʳʪʠʷʤʠ, ʦʙʦʩʦʙʣʝʥʳ ʚ ʢʘʯʝʩʪʚʝ ʨʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʦʡ ʘʩʩʦʮʠʘ-
ʮʠʠ ʱʝʣʦʯʥʳʭ ʩʠʝʥʠʪʦʚ ʠ ʛʘʙʙʨʦʜʦʣʝʨʠʪʦʚ. 
ʀʥʪʨʫʟʠʚʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʬʫʥʜʘʤʝʥʪʝ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ ʚʳʜʝ-

ʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦ-
ʣʝʡ ʠ ʧʦ ʜʘʥʥʳʤ ʙʫʨʝʥʠʷ. ʀʭ ʨʘʩʯʣʝʥʝʥʠʝ ʧʨʦʚʝʜʝʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʢʨʫ-
ʧʥʝʥʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʚ ʚʠʜʝ ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʦʙʲʝʤ, ʩʦʩʪʘʚ, 
ʚʦʟʨʘʩʪ ʠ ʬʦʨʤʘʮʠʦʥʥʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʣʠʩʴ ʩ ʧʦʤʦʱʴʶ 
ʧʨʦʩʣʝʞʠʚʘʥʠʷ ʧʦʜ ʯʝʭʣʦʤ ʦʢʨʫʞʘʶʱʠʭ ʩʢʣʘʜʯʘʪʳʭ ʩʪʨʫʢʪʫʨ ʠ ʢʦʨʨʝʣʷʮʠʠ 
ʩ ʢʦʤʧʣʝʢʩʘʤʠ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʦʛʦ ʦʙʨʘʤʣʝʥʠʷ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʢʨʫʧʥʝʥʥʳʭ 
ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʨʠʚʝʜʝʥʳ ʧʦ ʜʘʥʥʳʤ ʙʫʨʦʚʳʭ ʩʢʚʘʞʠʥ, ʚʩʢʨʳʚʰʠʭ ʜʦʶʨ-
ʩʢʦʝ ʦʩʥʦʚʘʥʠʝ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ ʚ ʧʨʝʜʝʣʘʭ ʣʠʩʪʘ. 
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ʆʩʥʦʚʥʦʡ ʦʙʲʝʤ ʟʜʝʩʴ ʪʘʢʞʝ ʩʦʩʪʘʚʣʷʶʪ ʛʨʘʥʠʪʦʠʜʳ ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʦ-
ʨʘʥʥʝʤʝʟʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʢʦʪʦʨʳʝ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʦʙʨʘ-
ʟʦʚʘʥʠʷʤʠ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʚ ʂʦʣʳʚʘʥʴ-ʊʦʤʩʢʦʡ, ʈʫʜʥʦ-ɸʣ-
ʪʘʡʩʢʦʡ ʠ ɸʣʪʘʝ-ʉʘʣʘʠʨʩʢʦʡ ʩʢʣʘʜʯʘʪʳʭ ʩʠʩʪʝʤʘʭ. ʄʝʥʝʝ ʨʘʟʚʠʪʳ ʩʦʧʨʷ-
ʞʝʥʥʳʝ ʩ ʛʨʘʥʠʪʘʤʠ ʛʘʙʙʨʦʠʜʥʳʝ ʠʥʪʨʫʟʠʠ ʫʩʣʦʚʥʦ ʩʨʝʜʥʝ-ʧʦʟʜʥʝʧʘʣʝʦʟʦʡ-
ʩʢʦʛʦ ʚʦʟʨʘʩʪʘ, ʬʦʨʤʘʮʠʦʥʥʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢʦʪʦʨʳʭ ʥʝ ʚʧʦʣʥʝ ʧʦʥʷʪʥʘ. 
ʏʘʩʪʴ ʠʟ ʥʠʭ ʤʦʞʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʛʠʧʘʙʠʩʩʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʤʘʛ-
ʤʘʪʠʯʥʳʝ ʩʨʝʜʥʝ-ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʤ ʚʫʣʢʘʥʠʯʝʩʢʠʤ ʢʦʤʧʣʝʢʩʘʤ. ɼʨʫʛʠʝ 
ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʠʥʪʨʫʟʠʡ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʩʪʘʥʦʚʣʝʥʠʶ 
ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʦ-ʨʘʥʥʝʤʝʟʦʟʦʡʩʢʠʭ ʛʨʘʥʠʪʦʠʜʦʚ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, 
ʯʪʦ ʚ ʧʨʠʣʝʛʘʶʱʝʤ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʦʤ ʦʙʨʘʤʣʝʥʠʠ (ʂʦʣʳʚʘʥʴ-ʊʦʤʩʢʘʷ ʩʠ-
ʩʪʝʤʘ, ʉʘʣʘʠʨ, ɻʦʨʥʳʡ ʠ ʈʫʜʥʳʡ ɸʣʪʘʡ, ʂʘʣʙʘ-ʅʘʨʳʤʩʢʘʷ ʩʠʩʪʝʤʘ) ʤʘʩʰʪʘ-
ʙʳ ʧʨʦʷʚʣʝʥʠʷ ʙʘʟʠʪʦʚʦʛʦ ʤʘʛʤʘʪʠʟʤʘ ʠ ʨʘʟʤʝʨʳ ʛʘʙʙʨʦʠʜʥʳʭ ʪʝʣ ʛʦʨʘʟʜʦ 
ʤʝʥʝʝ ʟʥʘʯʠʤʳ. 
ʈʘʥʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʛʘʙʙʨʦʠʜʥʳʝ ʤʘʩʩʠʚʳ ʚʳʜʝʣʝʥʳ ʚ ʦʩʥʦʚʘʥʠʠ ʂʫʣʫʥ-

ʜʠʥʩʢʦʡ ʚʧʘʜʠʥʳ (ɹʘʨʥʘʫʣʴʩʢʘʷ ʩʢʣʘʜʯʘʪʘʷ ʟʦʥʘ ɸʣʪʘʝ-ʉʘʣʘʠʨʩʢʦʡ ʉʉ) ʩʨʝ-
ʜʠ ʬʣʠʰʦʠʜʥʳʭ ʦʪʣʦʞʝʥʠʡ PZ1. ʆʥʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʩʫʙʚʫʣʢʘ-
ʥʠʯʝʩʢʠʭ ʠ ʛʠʧʘʙʠʩʩʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʢʦʤʘʛʤʘʪʠʯʥʳʭ ʚʫʣʢʘʥʠʪʘʤ ʟʝʣʝʥʦ-
ʬʠʦʣʝʪʦʚʦʡ ʩʝʨʠʠ ¶2ïO1 ʉʘʣʘʠʨʘ. ʇʨʠ ʵʪʦʤ ʤʘʩʰʪʘʙʳ ʧʨʦʷʚʣʝʥʠʷ ʠ ʨʘʟʤʝʨʳ 
ʠʥʪʨʫʟʠʡ ʥʝ ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʚ ʦʙʥʘʞʝʥʥʦʡ ʯʘʩʪʠ ɸʣʪʘʝ-
ʉʘʣʘʠʨʩʢʦʡ ʉʉ. 
ɹʘʟʠʪ-ʛʠʧʝʨʙʘʟʠʪʦʚʳʝ ʘʩʩʦʮʠʘʮʠʠ ʚ ʬʫʥʜʘʤʝʥʪʝ ʧʣʠʪʳ ʧʨʝʜʧʦʣʘʛʘʶʪʩʷ ʚ 

ʋʙʠʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʝ ʚ ʚʠʜʝ ʨʘʟʨʦʟʥʝʥʥʳʭ ʪʝʣ ʧʦ ʦʙʨʘʤʣʝʥʠʶ ʂʘʨʘ-
ʩʫʢʩʢʦʛʦ ʙʣʦʢʘ ʧʦʟʜʥʝʜʦʢʝʤʙʨʠʡʩʢʠʭ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ ʠ ʚ ɸʣʪʘʝ-
ʉʘʣʘʠʨʩʢʦʡ ʉʉ ʚ ʚʠʜʝ ʫʟʢʦʛʦ ʧʨʦʪʷʞʝʥʥʦʛʦ ʧʦʷʩʘ ʦʬʠʦʣʠʪʦʚʦʛʦ ʤʝʣʘʥʞʘ ʥʘ 
ʛʨʘʥʠʮʝ ʉʘʣʘʠʨʩʢʦʡ ʠ ɹʘʨʥʘʫʣʴʩʢʦʡ ʩʢʣʘʜʯʘʪʳʭ ʟʦʥ. ɺ ʋʙʠʥʩʢʦʡ ʟʦʥʝ ʛʠʧʝʨ-
ʙʘʟʠʪʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʧʨʦʜʦʣʞʝʥʠʠ ʏʘʨʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ 
ʩʠʩʪʝʤʳ, ʛʜʝ ʧʦʜʦʙʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʜʘʪʠʨʫʶʪʩʷ ʦʨʜʦʚʠʢʦʤ. ɺ ɸʣʪʘʝ-
ʉʘʣʘʠʨʩʢʦʡ ʉʉ ʦʥʠ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʩ ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʝʡ ʂʘʠʤʩʢʦ-
ɸʣʘʤʙʘʡʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʟʦʥʳ ʚʝʥʜ(?)-ʢʝʤʙʨʠʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ [18]. 

 

ʈʘʥʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʠʥʪʨʫʟʠʠ 

ʠ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ 

ʈʘʥʥʝʢʝʤʙʨʠʡʩʢʠʡ ʦʬʠʦʣʠʪʦʚʳʡ ʤʝʣʘʥʞ (ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ) (m¶1) 

ʆʬʠʦʣʠʪʦʚʳʡ ʤʝʣʘʥʞ (m¶1) ʫʩʪʘʥʦʚʣʝʥ ʚ ʬʫʥʜʘʤʝʥʪʝ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ 
ʧʣʠʪʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʚʠʜʝ ʧʨʦʪʷ-
ʞʝʥʥʦʡ ʧʦʣʦʩʳ ʩʫʙʰʠʨʦʪʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʚ ɸʣʪʘʝ-ʉʘʣʘʠʨʩʢʦʡ ʉʉ ʥʘ ʛʨʘ-
ʥʠʮʝ ʉʘʣʘʠʨʩʢʦʡ ʠ ɹʘʨʥʘʫʣʴʩʢʦʡ ʩʢʣʘʜʯʘʪʳʭ ʟʦʥ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʝʛʦ ʘʣʣʦʭ-
ʪʦʥʥʦʝ ʟʘʣʝʛʘʥʠʝ ʥʘ ʧʨʦʜʦʣʞʝʥʠʠ ʧʦʜ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʫʶ ʧʣʠʪʫ ʩʪʨʫʢʪʫʨ 
ʂʘʠʤʩʢʦ-ɸʣʘʤʙʘʡʩʢʦʡ ʟʦʥʳ, ʩʣʦʞʝʥʥʦʡ ʨʘʥʥʝʧʘʣʝʦʟʦʡʩʢʦʡ ʦʬʠʦʣʠʪʦʚʦʡ 
ʘʩʩʦʮʠʘʮʠʝʡ ʉʘʣʘʠʨʘ ʚ ʩʦʩʪʘʚʝ ʛʠʧʝʨʙʘʟʠʪʦʚ ʚʝʨʭʥʝʘʣʘʤʙʘʡʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 
¶1, ʥʠʞʥʝʢʝʤʙʨʠʡʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ʛʘʙʙʨʦʠʜʦʚ, ʧʠʨʦʢʩʝʥʠʪʦʚ ʠ ʧʝʨʠʜʦʪʠʪʦʚ, 
ʘ ʪʘʢʞʝ ʙʘʟʘʣʴʪʦʚ, ʢʨʝʤʥʠʩʪʳʭ ʠ ʛʣʠʥʠʩʪʳʭ ʩʣʘʥʮʝʚ ʘʣʘʤʙʘʡʩʢʦʡ ʩʚʠʪʳ ¶1 
[18]. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʤʝʣʘʥʞ ʚ ʬʫʥʜʘʤʝʥʪʝ ʧʣʠʪʳ ʩʣʦʞʝʥ ʨʘʟʥʦʚʝʣʠʢʠ-
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ʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʙʣʦʢʘʤʠ ʫʢʘʟʘʥʥʦʛʦ ʩʦʩʪʘʚʘ ʚ ʤʘʪʨʠʢʩʝ ʠʟ ʪʝʢʪʦʥʠʟʠʨʦ-
ʚʘʥʥʳʭ ʙʘʟʘʣʴʪʦʚ ʠ ʩʣʘʥʮʝʚ ʘʣʘʤʙʘʡʩʢʦʡ ʩʚʠʪʳ. ɽʜʠʥʠʯʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ ʚ 
ʝʛʦ ʧʨʝʜʝʣʘʭ ʚʩʢʨʳʪʳ ʩʝʨʧʝʥʪʠʥʠʪʳ ʠ ʩʝʨʧʝʥʪʠʥʠʟʠʨʦʚʘʥʥʳʝ ʧʦʨʦʜʳ. 

ʉʨʝʜʥʝʢʝʤʙʨʠʡʩʢʦ-ʨʘʥʥʝʦʨʜʦʚʠʢʩʢʠʝ ʛʘʙʙʨʦʠʜʳ (n¶2-O1) 

ʅʝʙʦʣʴʰʠʝ ʪʝʣʘ ʙʘʟʠʪʦʚ ʩʨʝʜʠ ʩʨʝʜʥʝʢʝʤʙʨʠʡʩʢʦ-ʥʠʞʥʝʦʨʜʦʚʠʢʩʢʠʭ ʥʝ-
ʨʘʩʯʣʝʥʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚʳʜʝʣʝʥʳ ʧʦ ʜʘʥʥʳʤ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ 
ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ɹʘʨʥʘʫʣʴʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʟʦʥʝ (ɸʣʪʘʝ-ʉʘʣʘʠʨʩʢʘʷ ʉʉ). ʇʦ 
ʩʦʩʪʘʚʫ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʧʦʣʦʞʝʥʠʶ ʦʥʠ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʩ ʠʥʪʨʫʟʠʷʤʠ ʩʫʙ-
ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʠ ʛʠʧʘʙʠʩʩʘʣʴʥʦʡ ʬʘʮʠʡ ʦʨʣʠʥʦʛʦʨʩʢʦ-ʘʨʠʥʠʯʝʚʩʢʦʛʦ ʠ ʯʝʙʫ-
ʨʠʥʩʢʦ-ʢʨʘʩʥʷʥʩʢʦʛʦ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ¶2ïO1 [171], ʨʘʟʚʠʪʳʤʠ ʥʘ 
ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʉʘʣʘʠʨʘ ʩʨʝʜʠ ʬʣʠʰʦʠʜʥʳʭ ʦʪʣʦʞʝʥʠʡ ʟʝʣʝʥʦ-ʬʠʦʣʝʪʦʚʦʡ 
ʩʝʨʠʠ ¶2ïO1. ɺ ʝʛʦ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʦʥʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ 
ʪʘʡʣʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ɺ. ɺ. ʅʝʯʘʝʚʳʤ [287], ʠʟʫʯʝʥʳ ʘʚʪʦʨʘʤʠ ʥʘʩʪʦʷʱʝʡ 
ʨʘʙʦʪʳ. ɿʜʝʩʴ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʣʳʤʠ ʰʪʦʢʘʤʠ ʠ ʜʘʡʢʘʤʠ ʛʘʙʙʨʦ-ʧʦʨ-
ʬʠʨʠʪʦʚ, ʜʠʦʨʠʪ-ʧʦʨʬʠʨʠʪʦʚ, ʢʚʘʨʮʝʚʳʭ ʜʠʦʨʠʪ-ʧʦʨʬʠʨʠʪʦʚ, çʛʘʙʙʨʦʜʠʘ-
ʙʘʟʘʤʠè, ʛʘʙʙʨʦʜʠʦʨʠʪʘʤʠ ʠ çʤʝʪʘʜʠʦʨʠʪʘʤʠè. ʀʥʪʨʫʟʠʠ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ 
ʟʦʣʦʪʳʤ ʦʨʫʜʝʥʝʥʠʝʤ. 

ʆʨʜʦʚʠʢʩʢʠʝ ʛʠʧʝʨʙʘʟʠʪʳ (sO) 

ʀʤʠ ʩʣʦʞʝʥʦ ʥʝʩʢʦʣʴʢʦ ʧʨʦʪʷʞʝʥʥʳʭ ʣʠʥʝʡʥʳʭ ʧʨʦʪʨʫʟʠʡ, ʪʷʛʦʪʝʶʱʠʭ ʢ 
ʛʨʘʥʠʮʘʤ ʂʘʨʘʩʫʢʩʢʦʛʦ ʙʣʦʢʘ ʧʦʟʜʥʝʜʦʢʝʤʙʨʠʡʩʢʠʭ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ 
ʚ ʋʙʠʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʝ. ʆʜʥʦ ʠʟ ʥʠʭ ʚʩʢʨʳʪʦ ʀʧʘʪʦʚʩʢʦʡ ʩʢʚʘʞʠ-
ʥʦʡ 3, ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʝʨʧʝʥʪʠʥʠʪʘʤʠ ʠ ʩʝʨʧʝʥʪʠʥʠʟʠʨʦʚʘʥʥʳʤʠ ʛʘʨʮʙʫʨʛʠ-
ʪʘʤʠ [235, 258, 257]. 
ɻʠʧʝʨʙʘʟʠʪʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʧʨʦʩʪʠʨʘʥʠʠ ʏʘʨʩʢʦʡ 

ʟʦʥʳ ɺʦʩʪʦʯʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ, ʛʜʝ ʘʥʘʣʦʛʠʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ 
ʩʝʨʧʝʥʪʠʥʠʪʦʚʳʤ ʤʝʣʘʥʞʝʤ [73, 22]. ʄʝʣʘʥʞ ʚʢʣʶʯʘʝʪ ʙʣʦʢʠ, ʯʝʰʫʠ ʠ ʧʣʘ-
ʩʪʠʥʳ ʛʘʨʮʙʫʨʛʠʪʦʚ, ʣʝʨʮʦʣʠʪʦʚ, ʜʫʥʠʪʦʚ, ʧʠʨʦʢʩʝʥʠʪʦʚ, ʛʘʙʙʨʦʠʜʦʚ, ʦʢʝʘ-
ʥʠʯʝʩʢʠʭ ʙʘʟʘʣʴʪʦʚ, ʚʳʩʦʢʦʙʘʨʠʯʝʩʢʠʭ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ (ʵʢʣʦʛʠʪʳ, 
ʛʣʘʫʢʦʬʘʥʦʚʳʝ ʠ ʜʨʫʛʠʝ ʩʣʘʥʮʳ) [73, 22]. ʉʦʩʪʘʚ ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʭ ʧʦʨʦʜ 
ʘʥʘʣʦʛʠʯʝʥ ʩʦʩʪʘʚʫ ʩʣʘʙʦ ʠʟʤʝʥʝʥʥʳʭ ʦʢʝʘʥʠʯʝʩʢʠʭ ʙʘʟʘʣʴʪʦʠʜʦʚ ʚ ʤʝʣʘʥʞʝ 
(E-, N-MORB, OIB). Ar-Ar-ʠʟʦʪʦʧʥʳʡ ʚʦʟʨʘʩʪ ʚʳʩʦʢʦʙʘʨʥʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ 
ʩʦʩʪʘʚʣʷʝʪ ʦʪ 450,0 Ñ 2,7 ʜʦ 449,2 Ñ 5,5 ʤʣʥ ʣʝʪ [41], ʦʛʨʘʥʠʯʠʚʘʝʪ ʩʚʝʨʭʫ 
ʚʨʝʤʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʬʠʦʣʠʪʦʚʦʡ ʘʩʩʦʮʠʘʮʠʠ. ʋʩʣʦʚʥʦ ʚʦʟʨʘʩʪ ʛʠʧʝʨʙʘʟʠ-
ʪʦʚ ʧʨʠʥʷʪ ʦʨʜʦʚʠʢʩʢʠʤ. 

 

ʉʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʠʥʪʨʫʟʠʠ 

ʈʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʝ ʱʝʣʦʯʥʳʝ ʩʠʝʥʠʪʳ ʠ ʛʘʙʙʨʦʜʦʣʝʨʠʪʳ  

(e
m
n, jx, EqxpC1) 

ʅʝʙʦʣʴʰʠʝ ʰʪʦʢʠ ʫʤʝʨʝʥʥʦʱʝʣʦʯʥʳʭ ʛʘʙʙʨʦʠʜʦʚ (e
m
nC1), ʥʝʬʝʣʠʥʦʚʳʭ 

ʩʠʝʥʠʪʦʚ (jxC1) ʠ ʥʦʨʜʤʘʨʢʠʪ-ʧʦʨʬʠʨʦʚ (EqxpC1) ʩʨʝʜʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-
ʦʩʘʜʦʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʙʫʛʦʪʘʢʩʢʦʡ ʠ ʪʦʛʫʯʠʥʩʢʦʡ ʩʚʠʪ ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ D2 ʠ 
ʫʢʨʦʧʩʢʦʡ ʩʚʠʪʳ D3 ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʆʙʴ ʙʣʠʟ ʛ. ʂʘʤʝʥʴ-ʥʘ-



108 

ʆʙʠ ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʠ ɻʦʨʣʦʚʩʢʦʡ ʩʢʣʘʜʯʘʪʳʭ ʟʦʥʘʭ ʂʦʣʳʚʘʥʴ-ʊʦʤ-
ʩʢʦʡ ʉʉ. 
ʐʪʦʢʠ ʄʘʣʝʪʠʥʩʢʦʡ ʛʨʫʧʧ rʧʣʦʱʘʜʴʶ ʜʦ 3 ʢʤ

2
 ʩʣʦʞʝʥʳ ʫʤʝʨʝʥ-

ʥʦʱʝʣʦʯʥʳʤʠ ʛʘʙʙʨʦʜʦʣʝʨʠʪʘʤʠ ʩ ʧʦʡʢʠʣʦʦʬʠʪʦʚʦʡ ʠʣʠ ʩʫʙʦʬʠʪʦʚʦʡ 
ʩʪʨʫʢʪʫʨʘʤʠ, ʠʥʦʛʜʘ (ʪʝʣʦ ʄʘʣʝʪʠʥʩʢʦʝ-1) ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤ ʛʘʙʙʨʦ ʩ ʧʨʠʟ-
ʤʘʪʠʯʝʩʢʠʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʉ ʨʘʩʩʣʦʝʥʥʦʩʪʴʶ ʠʥʪʨʫʟʠʡ ʩʚʷʟʘʥʦ ʠʟʤʝ-
ʥʝʥʠʝ ʩʦʩʪʘʚʦʚ ʦʪ ʤʝʣʘʥʦ- ʜʦ ʣʝʡʢʦʛʘʙʙʨʦ. ɼʣʷ ʛʘʙʙʨʦʠʜʦʚ ʰʪʦʢʘ ʄʘʣʝʪʠʥ-
ʩʢʠʡ-2 ʭʘʨʘʢʪʝʨʥ rʪʘʢʩʠʪʦʚʳʝ ʠ ʧʷʪʥʠʩʪʳʝ ʪʝʢʩʪʫʨʳ ʟʘ ʩʯʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ 
ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʥʦʮʚʝʪʦʚ. 
ʇʦʨʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʣʠʥʦʧʠʨʦʢʩʝʥʦʚʳʤʠ ʠ ʦʣʠʚʠʥ-ʢʨʠʥʦʧʠʨʦʢʩʝʥʦ-

ʚʳʤʠ (ʪʘʙʣ. 2) ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ; ʚ ʛʘʙʙʨʦʜʦʣʝʨʠʪʘʭ ʰʪʦʢʘ ʄʘʣʝʪʠʥʩʢʠʡ-2 
ʧʨʠʩʫʪʩʪʚʫʝʪ ʙʠʦʪʠʪ. ʇʣʘʛʠʦʢʣʘʟ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʤʝʱʝʥ ʩʝʨʠʮʠ-
ʪʦʤ, ʩʦʩʩʶʨʠʪʦʤ, ʧʨʝʥʠʪʦʤ, ʮʝʦʣʠʪʘʤʠ, ʧʦ ʪʝʤʥʦʮʚʝʪʥʳʤ ʤʠʥʝʨʘʣʘʤ ʨʘʟʚʠ-
ʪʳ ʭʣʦʨʠʪ, ʩʝʨʧʝʥʪʠʥ, ʪʘʣʴʢ, ʪʨʝʤʦʣʠʪ, ʘʢʪʠʥʦʣʠʪ. 

 

ʊʘʙʣʠʮʘ 2 

ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʨʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʛʘʙʙʨʦʠʜʦʚ ʄʘʣʝʪʠʥʩʢʦʡ ʛʨʫʧʧʳ 
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ɸʢʮʝʩʩʦʨʥʳʝ 

ʉ
ʦ
ʜ
ʝ
ʨ
ʞ
ʘ
ʥ
ʠ
ʝ

 
ʉʦʩʪʘʚ 

ʄʘʣʝʪʠʥʩʢʠʡ-1 11 55,3 +/ï +/ï +/ï 26,0 +/ï ï 10,2 8,5 mt, il, ap, s 197 

ʄʘʣʝʪʠʥʩʢʠʡ-2 5 52,9 ï ï 10,2 25,4 ï 0,5 8,0 3,0 mt, il, ap 197 

ʄʘʣʝʪʠʥʩʢʠʡ-3 9 49,2 ï +/ï +/ï 23,8 ï ï 22,1 4,9 mt, il, ap 330, 
197 

ʇʨʠʤʝʯʘʥʠʝ. ɸʢʮʝʩʩʦʨʥʳʝ ʤʠʥʝʨʘʣʳ: ap ï ʘʧʘʪʠʪ, il  ï ʠʣʴʤʝʥʠʪ, mt ï ʤʘʛʥʝʪʠʪ, s ï 

ʩʫʣʴʬʠʜ; çïè ï ʤʠʥʝʨʘʣ ʥʝ ʦʙʥʘʨʫʞʝʥ; ç+/ïè ï ʤʠʥʝʨʘʣ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʥʝ ʚ ʢʘʞʜʦʤ ʰʣʠʬʝ. 

 
 
ʄʝʣʘʥʦʢʨʘʪʦʚʳʝ ʨʘʟʥʦʩʪʠ ʛʘʙʙʨʦʠʜʦʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʦʡ (Al 2O3 = 7ï

9
 
%), ʣʝʡʢʦʢʨʘʪʦʚʳʝ ʚʳʩʦʢʦʡ (Al 2O3 = 18ï21%) ʛʣʠʥʦʟʝʤʠʩʪʦʩʪʴʶ. ʇʦʨʦʜʳ 
ʦʪʥʦʩʷʪʩʷ ʢ ʫʤʝʨʝʥʥʦʱʝʣʦʯʥʳʤ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ ʥʘʨʷʜʫ ʩ 
ʣʘʙʨʘʜʦʨʦʤ ʙʦʣʝʝ ʢʠʩʣʦʛʦ ʘʥʜʝʟʠʥʘ, ʩʣʘʛʘʶʱʝʛʦ ʚʥʝʰʥʠʝ ʯʘʩʪʠ ʟʝʨʝʥ, ʘ ʩʨʝ-
ʜʠ ʪʝʤʥʦʮʚʝʪʦʚ ï ʙʠʦʪʠʪʘ. 
ʃʝʡʢʦʢʨʘʪʦʚʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʠʥʠʤʘʣʴʥʳʤʠ ʩʦʜʝʨʞʘ-

ʥʠʷʤʠ ʈɿʕ ʠ ʥʝʙʦʣʴʰʠʤ ʝʚʨʦʧʠʝʚʳʤ ʤʘʢʩʠʤʫʤʦʤ (ʨʠʩ. 19). ɺ ʤʝʣʘʥʦʛʘʙʙʨʦ 
ʠʭ ʩʦʜʝʨʞʘʥʠʷ ʧʦʯʪʠ ʥʘ ʧʦʨʷʜʦʢ ʚʳʰʝ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʝʠʤʫʱʝ-
ʩʪʚʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʈɿʕ ʚ ʪʝʤʥʦʮʚʝʪʘʭ. ʉʪʝʧʝʥʴ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦ-
ʨʦʜ ʥʝʙʦʣʴʰʘʷ (LaN/YbN = 2,0ï4,1). ɺ ʣʝʡʢʦʛʘʙʙʨʦ ʬʠʢʩʠʨʫʶʪʩʷ ʤʘʢʩʠʤʫʤʳ, 
ʘ ʚ ʤʝʣʘʥʦʛʘʙʙʨʦ ʤʠʥʠʤʫʤʳ ʧʦ Sr ʠ Rb. 
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ʈʠʩ. 19. ɼʠʘʛʨʘʤʤʳ ʛʘʙʙʨʦʠʜʦʚ ʄʘʣʝʪʠʥʩʢʦʡ ʛʨʫʧʧʳ ʨʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʦʡ ʘʩʩʦʮʠ-

ʘʮʠʠ ʱʝʣʦʯʥʳʭ ʩʠʝʥʠʪʦʚ ʠ ʛʘʙʙʨʦʜʦʣʝʨʠʪʦʚ: ɸ ï TAS-ʜʠʘʛʨʘʤʤʘ, ɹ ï K 2O/Na2OïSiO2; 
ɺ ï ʩʧʘʡʜʝʨ-ʜʠʘʛʨʘʤʤʘ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ɻ ï ʤʫʣʴʪʠʵʣʝʤʝʥʪʥʘʷ ʩʧʘʡʜʝʨ-ʜʠʘ-
ʛʨʘʤʤʘ. 

ʇʨʠʤʝʯʘʥʠʝ ʢ ʜʠʘʛʨʘʤʤʘʤ ɺ ʠ ɻ: 615, ɼ-4 ï ʤʝʣʘʥʦʛʘʙʙʨʦ ʰʪʦʢʘ ʄʘʣʝʪʠʥʩʢʠʡ-1; ɼ-5, 616, 
ʏ-1ʘ ï ʤʝʟʦʢʨʘʪʦʚʦʝ ʛʘʙʙʨʦ ʰʪʦʢʘ ʄʘʣʝʪʠʥʩʢʠʡ-1; 618-2, 201 ï ʣʝʡʢʦʛʘʙʙʨʦ ʰʪʦʢʘ ʄʘʣʝʪʠʥʩʢʠʡ-2; 
ʜʣʷ ʥʦʨʤʠʨʦʚʘʥʠʷ ʧʨʠʥʷʪʳ ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ ʭʦʥʜʨʠʪʝ ʠ ʧʨʠʤʠʪʠʚʥʦʡ ʤʘʥʪʠʠ ʧʦ ʜʘʥʥʳʤ 
[186]. 
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ʈʠʩ. 20. ɼʠʩʢʨʠʤʠʥʘʮʠʦʥʥʘʷ ʜʠʘʛʨʘʤʤʘ: Th-Hf/3-Ta ʜʣʷ ʧʦʨʦʜ ʤʘʣʳʭ ʠʥʪʨʫʟʠʡ ʨʘʥ-

ʥʝʢʘʨʙʦʥʦʚʦʛʦïʪʨʠʘʩʦʚʦʛʦ ʚʦʟʨʘʩʪʘ. 

1, 2 ï ʨʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʝ ʱʝʣʦʯʥʳʝ ʩʠʝʥʠʪʳ ʠ ʛʘʙʙʨʦʜʦʣʝʨʠʪʳ: 1 ï ʫʤʝʨʝʥʥʦʱʝʣʦʯʥʳʝ ʛʘʙ-
ʙʨʦʠʜʳ, 2 ï ʥʦʨʜʤʘʨʢʠʪ-ʧʦʨʬʠʨʳ; 3 ï ʧʦʨʦʜʳ ʪʘhʘʨʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ: ʜʦʣʝʨʠʪʳ, ʦʣʠʚʠʥʦʚʳʝ 
ʜʦʣʝʨʠʪʳ, ʧʠʢʨʦ-ʜʦʣʝʨʠʪʳ; 4, 5 ï ʩʨʝʜʥʝ-ʧʦʟʜʥʝʪʨʠʘʩʦʚʳʝ ʜʘʡʢʠ: 4 ï ʪʨʘʭʠʙʘʟʘʣʴʪʳ, 5 ï ʤʦʥʮʦʜʠʦ-
ʨʠʪ-ʧʦʨʬʠʨʠʪʳ; ʧʦʣʷ ʥʘ ʜʠʘʛʨʘʤʤʝ ʧʦ ɼ. ɺʫʜʫ [187]: I ï ʙʘʟʘʣʴʪʳ N-ʪʠʧʘ MORB, II ï ʙʘʟʘʣʴʪʳ 
E-ʪʠʧʘ MORB ʠ ʚʥʫʪʨʠʧʣʠʪʥʳʝ, III ï ʚʥʫʪʨʠʧʣʠʪʥʳʝ ʙʘʟʘʣʴʪʳ, IV ï ʙʘʟʘʣʴʪʳ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʜʫʛ; 
ʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ ʨʘʟʜʝʣʷʪ ʪʦʣʝʠʪʳ (ʩʚʝʨʭʫ) ʠ ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʳʝ ʙʘʟʘʣʴʪʳ (ʩʥʠʟʫ). 

ʅʘ ʜʠʩʢʨʠʤʠʥʘʮʠʦʥʥʳʭ ʜʠʘʛʨʘʤʤʘʭ ʄʘʣʝʪʠʥʩʢʠʤ ʛʘʙʙʨʦʠʜʘʤ ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʪ ʧʦʣʷ ʚʥʫʪʨʠʧʣʠʪʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ (ʨʠʩ. 20, 21). 
ʅʝʙʦʣʴʰʦʡ ʰʪʦʢ ʥʝʬʝʣʠʥʦʚʳʭ ʩʠʝʥʠʪʦʚ (ʬʦʡʷʠʪʦʚ),  ʧʦ 

ʧʣʦʱʘʜʠ ʥʝ ʧʨʝʚʳʰʘʶʱʠʡ ʧʝʨʚʳʭ ʢʤ
2
, ʚʩʢʨʳʪ ʩʢʚʘʞʠʥʦʡ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ 

ʨ. ɸʣʣʘʢ [14]. ʇʦʨʦʜʘ ʩʦʩʪʦʠʪ ʠʟ ʥʝʬʝʣʠʥʘ (25
 
%), ʵʛʠʨʠʥʘ (ʵʛʠʨʠʥ-ʘʚʛʠʪʘ) 

(25
 
%), ʢʘʣʠʥʘʪʨʦʚʦʛʦ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ ʠ ʮʝʦʣʠʪʘ (50

 
%), ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝ-
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ʩʪʚʘ ʘʣʴʙʠʪʘ. ɺ ʧʨʦʪʦʣʦʯʢʘʭ ʫʩʪʘʥʦʚʣʝʥʳ ʬʣʶʦʨʠʪ, ʩʫʣʴʬʠʜʳ, ʝʜʠʥʠʯʥʳʝ 
ʟʝʨʥʘ ʮʠʨʢʦʥʘ, ʘʧʘʪʠʪʘ, ʘʥʘʪʘʟʘ, ʜʠʩʪʝʥʘ, ʩʬʝʥʘ. ʉʪʨʫʢʪʫʨʘ ʤʝʣʢʦʟʝʨʥʠʩʪʘʷ, 
ʧʦʨʬʠʨʦʚʠʜʥʘʷ [14]. 

 

 

ʈʠʩ. 21. ɼʠʩʢʨʠʤʠʥʘʮʠʦʥʥʳʝ ʜʠʘʛʨʘʤʤʳ La/10-Y/15-Nb/8 ʠ Ta/Yb-Th/Yb ʜʣʷ ʤʘʣʳʭ 
ʠʥʪʨʫʟʠʡ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ. 

1 ï ʫʤʝʨʝʥʥʦʱʝʣʦʯʥʳʝ ʛʘʙʙʨʦʠʜʳ ʨʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʦʡ ʘʩʩʦʮʘʮʠʠ ʱʝʣʦʯʥʳʭ ʩʠʝʥʠʪʦʚ ʠ ʛʘʙʙ-
ʨʦʜʦʣʝʨʠʪʦʚ, 2 ï ʧʦʨʦʜʳ ʪʘʘhʨʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ï ʜʦʣʝʨʠʪʳ, ʦʣʠʚʠʥʦʚʳʝ ʜʦʣʝʨʠʪʳ, ʧʠʢʨʦʜʦʣʝʨʠʪʳ, 
3 ï ʩʨʝʜʥʝ-ʧʦʟʜʥʝʪʨʠʘʩʦʚʳʝ ʜʘʡʢʠ ʪʨʘʭʠʙʘʟʘʣʴʪʦʚ. ʇʦʣʷ ʥʘ ʜʠʘʛʨʘʤʤʝ ɸ ʧʦ ɹ. ʂʘʙʘʥʠʩʫ ʠ ʄ. ʃʠʢʦʣʣʫ 
[178]: I ï ʙʘʟʘʣʴʪʳ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʜʫʛ (Iɸ ï ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʳʝ ʙʘʟʘʣʴʪʳ, Iʉ ï ʦʩʪʨʦʚʦʜʫʞʥʳʝ ʪʦʣʝʠ-
ʪʳ, Iɺ ï ʠʟʚʝʩʪʢʦʚʦ-ʱʝʣʦʯʥʳʝ ʙʘʟʘʣʴʪʳ ʠ ʪʦʣʝʠʪʳ); II  ï ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʙʘʟʘʣʴʪʳ (IIɸ ï ʢʦʥʪʠʥʝʥ-
ʪʘʣʴʥʳʝ ʙʘʟʘʣʴʪʳ, IIɺ ï ʙʘʟʘʣʴʪʳ ʟʘʜʫʛʦʚʳʭ ʙʘʩʩʝʡʥʦʚ); III  ï ʦʢʝʘʥʠʯʝʩʢʠʝ ʙʘʟʘʣʴʪʳ (IIIɸ ï ʱʝʣʦʯʥʳʝ 
ʙʘʟʘʣʴʪʳ ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʨʠʬʪʦʚ, IIIɺ, IIIʉ ï ɽ-ʪʠʧ MORB; IIIɺ ï ʦʙʦʛʘʱʝʥʥʳʝ, IIIʉ ï ʩʣʘʙʦ-
ʦʙʦʛʘʱʝʥʥʳʝ; IIID  ï N-ʪʠʧ MORB). ʇʦʣʷ ʙʘʟʘʣʴʪʦʚ ʥʘ ʜʠʘʛʨʘʤʤʝ ɹ ʧʦ ɼʞ. ʇʠʨʩʫ [182, 183]. 
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ʈʠʩ. 22. ɼʠʘʛʨʘʤʤʳ ʱʝʣʦʯʥʳʭ ʧʦʨʦʜ ʨʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʱʝʣʦʯʥʳʭ 

ʩʠʝʥʠʪʦʚ ʠ ʛʘʙʙʨʦʜʦʣʝʨʠʪʦʚ: ɸ ï TAS-ʜʠʘʛʨʘʤʤʘ, ɹ ï K 2O/Na2OïSiO2, ɺ ï ʩʧʘʡʜʝʨʜʠʘ-
ʛʨʘʤʤʘ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ɻ ï ʤʫʣʴʪʠʵʣʝʤʝʥʪʥʘʷ ʩʧʘʡʜʝʨʜʠʘʛʨʘʤʤʘ. 

ʇʨʠʤʝʯʘʥʠʝ. ʅʘ ʜʠʘʛʨʘʤʤʘʭ ɸ ʠ ɹ ʛʨʘʥʠʮʳ ʪʠʧʦʚ ʱʝʣʦʯʥʦʩʪʠ ʧʨʠʚʝʜʝʥʳ ʧʦ ʇʝʪʨʦʛʨʘʬʠ-
ʯʝʩʢʦʤʫ ʢʦʜʝʢʩʫ, 2009 ʛ.; ʜʣʷ ʜʠʘʛʨʘʤʤ ɺ ʠ ɻ ʜʣʷ ʥʦʨʤʠʨʦʚʘʥʠʷ ʧʨʠʥʷʪʳ ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚ 
ʭʦʥʜʨʠʪʝ ʠ ʧʨʠʤʠʪʠʚʥʦʡ ʤʘʥʪʠʠ ʧʦ ʜʘʥʥʳʤ [186]. 
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ʐʪʦʢ ʥʦʨʜʤʘʨʢʠʪ-ʧʦʨʬʠʨʦʚ ʧʣʦʱʘʜʴʶ, ʧʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʜʘʥ-
ʥʳʤ, ʦʢʦʣʦ 7 ʢʤ

2
 ʦʙʥʘʨʫʞʝʥ ʘʚʪʦʨʘʤʠ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʚ 2012 ʛ. ʚ 3 ʢʤ ʩʝ-

ʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʩ. ʉʪʦʣʙʦʚʦ. ʅʦʨʜʤʘʨʢʠʪ-ʧʦʨʬʠʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʝʤ-
ʥʦ-ʢʦʨʠʯʥʝʚʘʪʦ-ʩʝʨʳʝ ʧʦʨʦʜʳ ʩ ʩʝʨʠʘʣʴʥʦʧʦʨʬʠʨʦʚʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʆʩʥʦʚʥʘʷ 
ʤʘʩʩʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʦʥʢʦʟʝʨʥʠʩʪʦʡ ʧʦʣʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʡ ʤʠʢʨʦʛʠʧʠ-
ʜʠʦʤʦʨʬʥʦʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʠʜʠʦʤʦʨʬʠʟʤʦʤ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ ʠ ʢʣʠʥʦ-
ʧʠʨʦʢʩʝʥʘ ʥʘʜ ʘʤʬʠʙʦʣʦʤ ʠ ʢʚʘʨʮʝʤ. ʇʦʨʬʠʨʦʚʳʝ ʚʳʜʝʣʝʥʠʷ (10ï15

 
% ʦʙʲʝ-

ʤʘ ʧʦʨʦʜʳ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʬʝʥʦʢʨʠʩʪʘʤʠ ʧʣʘʩʪʠʥʯʘʪʦʛʦ ʨʝʰʝʪʯʘʪʦʛʦ ʘʥʦʨʪʦ-
ʢʣʘʟʘ (ʜʦ 1 ʩʤ), ʙʦʣʝʝ ʨʝʜʢʠʤʠ ʠ ʤʝʣʢʠʤʠ ʟʝʨʥʘʤʠ ʘʣʴʙʠʪʘ, ʝʜʠʥʠʯʥʳʤʠ ʤʝʣ-
ʢʠʤʠ ʢʨʠʩʪʘʣʣʘʤʠ ʵʛʠʨʠʥ-ʘʚʛʠʪʘ ʠ ʘʨʬʚʝʜʩʦʥʠʪʘ. ʆʙʱʠʡ ʩʦʩʪʘʚ ʧʦʨʦʜʳ (%): 
ʘʣʴʙʠʪ ï 8ï10, ʘʥʦʨʪʦʢʣʘʟ ï 50ï65, ʢʚʘʨʮ ï 12ï15, ʟʝʣʝʥʳʡ ʢʣʠʥʦʧʠʨʦʢʩʝʥ 
(ʵʛʠʨʠʥ-ʘʚʛʠʪ) ï 2ï6, ʩʠʥʝ-ʟʝʣʝʥʳʡ ʜʦ ʩʠʥʝʛʦ ʛʫʩʪʦʦʢʨʘʰʝʥʥʳʡ ʘʨʬʚʝʜʩʦ-
ʥʠʪ ï 3ï5, ʷʨʢʦ-ʦʨʘʥʞʝʚʳʡ ʘʛʨʝʛʘʪ ʚʪʦʨʠʯʥʦʛʦ ʩʣʶʜʦʧʦʜʦʙʥʦʛʦ ʤʠʥʝʨʘʣʘ ʧʦ 
ʪʝʤʥʦʮʚʝʪʘʤ ï 5ï10

 
%. ɸʢʮʝʩʩʦʨʥʳʝ ʤʠʥʝʨʘʣʳ (0,5ï2

 
%) ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʫʜ-

ʥʳʤ, ʘʧʘʪʠʪʦʤ ʠ ʝʜʠʥʠʯʥʳʤʠ ʟʝʨʥʘʤʠ ʮʠʨʢʦʥʘ. 
ɺʩʝ ʱʝʣʦʯʥʳʝ ʧʦʨʦʜʳ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤ (0,91ï1,13) ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʘʛ-

ʧʘʠʪʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʣʠʝʚʦ-ʥʘʪʨʠʝʚʦʡ ʱʝʣʦʯʥʦʩʪʴʶ. ʌʦʡʷʠʪʳ, ʧʦ 
ʠʤʝʶɦʠʤʩʷ ʥʝʧʦʣʥʳʤ ʭʠʤʠʯʝʩʢʠʤ ʘʥʘʣʠʟʘʤ, ʦʪ ʪʠʧʠʯʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 
ʦʪʣʠʯʘʶʪʩʷ ʧʦʥʠʞʝʥʥʳʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ TiO2 ʠ K2O; ʥʦʨʜʤʘʨʢʠʪ-ʧʦʨʬʠʨ  rï 
ʧʨʝʜʝʣʴʥʦ ʚʳʩʦʢʠʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ ʢʨʝʤʥʝʟʝʤʘ (ʨʠʩ. 22). 
ʅʦʨʜʤʘʨʢʠʪ-ʧʦʨʬʠʨʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ 

ʣʝʛʢʠʭ ʠ ʪʷʞʝʣʳʭ ʈɿʕ, ʥʝʚʳʩʦʢʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ LaN/YbN = 3,7ï4,7, ʥʘʣʠʯʠ-
ʝʤ ʤʠʥʠʤʫʤʦʚ ʩʦʜʝʨʞʘʥʠʡ Cs, Sr, Ti, P, ʧʦʚʳʰʝʥʥʳʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ 
ʢʨʫʧʥʦʠʦʥʥʳʭ ʣʠʪʦʬʠʣʦʚ (Ba, K, Pb) ʠ ʚʳʩʦʢʦʟʘʨʷʜʥʳʭ ʵʣʝʤʝʥʪʦʚ (Hf, Zr) 
(ʨʠʩ. 22). ʅʘ ʜʠʩʢʨʠʤʠʥʘʮʠʦʥʥʦʡ ʜʠʘʛʨʘʤʤʝ ɼ. ɺʫʜʘ ʠʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʣʝ 
ʚʥʫʪʨʠʧʣʠʪʥʳʭ (ʨʠʬʪʦʛʝʥʥʳʭ) ʧʦʨʦʜ (ʨʠʩ. 20). 
ʀʥʪʨʫʟʠʠ ʧʨʦʨʳʚʘʶʪ ʦʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʛʦïʚʝʨʭʥʝʛʦ ʜʝʚʦʥʘ (ʙʫʛʦʪʘʢʩʢʫʶ 

ʠ ʪʦʛʫʯʠʥʩʢʫʶ ʩʚʠʪʳ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ ʠ ʫʢʨʦʧʩʢʫʶ ʩʚʠʪʫ). 
ʈʘʥʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʡ ʚʦʟʨʘʩʪ ʘʩʩʦʮʠʘʮʠʠ ʦʙʦʩʥʦʚʘʥ ʠʟʦʪʦʧʥʳʤ ʜʘʪʠʨʦ-

ʚʘʥʠʝʤ (352,1
 
Ñ

 
4 ʤʣʥ ʣʝʪ, U-Pb ʤʝʪʦʜ, SHRIMP-II) ʥʦʨʜʤʘʨʢʠʪ-ʧʦʨʬʠʨʦʚ 

ʉʪʦʣʙʦʚʩʢʦʛʦ ʰʪʦʢʘ. ɹʦʣʝʝ ʤʦʣʦʜʳʝ Ar-Ar-ʜʘʪʠʨʦʚʢʠ ʛʘʙʙʨʦʠʜʦʚ ʰʪʦʢʘ ʄʘ-
ʣʝʪʠʥʩʢʠʡ-1 ʧʦ ʤʦʥʦʬʨʘʢʮʠʷʤ ʧʠʨʦʢʩʝʥʘ ï 269

 
Ñ

 
8,5 ʤʣʥ ʣʝʪ [319] ʠ 220

 
Ñ 

Ñ
 
23 ʤʣʥ ʣʝʪ (ʘʚʪʦʨʩʢʠʝ ʜʘʥʥʳʝ) ï ʦʙʫʩʣʦʚʣʝʥʳ ʪʝʢʪʦʥʦ-ʪʝʨʤʘʣʴʥʳʤʠ ʩʦʙʳ-
ʪʠʷʤʠ ʚ ʧʦʟʜʥʝʤ ʧʘʣʝʦʟʦʝïʨʘʥʥʝʤ ʤʝʟʦʟʦʝ. 
ʈʫʜʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚ ʩʚʷʟʠ ʩ ʨʘʥʥʝʢʘʨʙʦʥʦʚʳʤʠ ʠʥʪʨʫʟʠʷʤʠ ʥʝ ʚʳʷʚ-

ʣʝʥʦ. ɺ ʨʘʩʩʣʦʝʥʥʳʭ ʛʘʙʙʨʦʠʜʘʭ ʚʦʟʤʦʞʥʦ ʥʘʭʦʞʜʝʥʠʝ ʘʧʘʪʠʪ-ʤʘʛʥʝʪʠʪ-ʠʣʴ-
ʤʝʥʠʪʦʚʳʭ ʟʘʣʝʞʝʡ. 

ʉʨʝʜʥʝ-ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʠʥʪʨʫʟʠʠ 

ʉʨʝʜʥʝʜʝʚʦʥʩʢʦ-ʧʦʟʜʥʝʧʝʨʤʩʢʠʝ ʛʘʙʙʨʦʠʜʳ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ (nD2ïP3) 

ʋʩʪʘʥʦʚʣʝʥʳ ʧʦ ʜʘʥʥʳʤ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʚʩʝ-
ʤʝʩʪʥʦ ʚ ʬʫʥʜʘʤʝʥʪʝ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʠʭ, ʙʦʣʴʰʝʡ 
ʯʘʩʪʴʶ ʠʟʦʤʝʪʨʠʯʥʳʭ ʪʝʣ ʢʘʢ ʩʨʝʜʠ ʛʝʨʮʠʥʠʜ ʆʙʴ-ɿʘʡʩʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 
(ʋʙʠʥʩʢʘʷ ʠ ʂʦʣʧʘʰʝʚʩʢʘʷ ʩʢʣʘʜʯʘʪʳʝ ʩʠʩʪʝʤʳ, ʂʘʣʙʘ-ʅʘʨʳʤʩʢʘʷ ʠ ʀʨʪʳʰ-
ʩʢʘʷ ʩʢʣʘʜʯʘʪʳʝ ʟʦʥʳ ɿʘʡʩʘʥʩʢʦʡ ʉʉ), ʪʘʢ ʠ ʩʨʝʜʠ ʩʨʝʜʠ ʩʘʣʘʠʨʠʜ ɸʣʪʘʝ-
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ʉʘʷʥʩʢʦʡ ʦʙʣʘʩʪʠ (ɹʘʨʥʘʫʣʴʩʢʘʷ ʩʢʣʘʜʯʘʪʘʷ ʟʦʥʘ). ɻʘʙʙʨʦʠʜʳ ʥʝ ʠʟʫʯʝʥʳ, 
ʩʢʚʘʞʠʥʘʤʠ ʥʝ ʚʩʢʨʳʪʳ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʥʠ ʦʙʲʝʜʠʥʷʶʪ ʩʫʙʚʫʣʢʘʥʠʯʝ-
ʩʢʠʝ ʠ ʛʠʧʘʙʠʩʩʘʣʴʥʳʝ ʠʥʪʨʫʟʠʠ, ʢʦʤʘʛʤʘʪʠʯʥʳʝ ʜʝʚʦʥʩʢʠʤ ʚʫʣʢʘʥʠʪʘʤ, 
ʰʠʨʦʢʦ ʧʨʦʷʚʣʝʥʥʳʤ ʚ ʦʩʥʦʚʘʥʠʠ ʧʣʠʪʳ, ʘ ʪʘʢʞʝ ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʝ ʛʘʙʙ-
ʨʦʠʜʳ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʩʨʝʜʥʝ- ʠ ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʦ-ʨʘʥʥʝʤʝʟʦʟʦʡʩʢʠʤ 
ʛʨʘʥʠʪʦʠʜʘʤ. 

ʉʨʝʜʥʝʧʘʣʝʦʟʦʡʩʢʦ-ʨʘʥʥʝʤʝʟʦʟʦʡʩʢʠʝ ʠʥʪʨʫʟʠʠ 

ʇʦʟʜʥʝʜʝʚʦʥʩʢʦ-ʨʘʥʥʝʪʨʠʘʩʦʚʳʝ ʛʨʘʥʠʪʳ ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ (gD3ïT1) 

ʇʦʟʜʥʝʜʝʚʦʥʩʢʦ-ʨʘʥʥʝʪʨʠʘʩʦʚʳʤʠ ʛʨʘʥʠʪʦʠʜʘʤʠ ʩʣʦʞʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥ-
ʥʳʝ ʪʝʣʘ ʚ ʦʩʥʦʚʘʥʠʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ ʩʨʝʜʠ ʢʘʣʝʜʦʥʠʜ ɸʣʪʘʝ-
ʉʘʣʘʠʨʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʳ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ (ɹʘʨʥʘ-
ʫʣʴʩʢʘʷ, ʉʘʣʘʠʨʩʢʘʷ ʠ ʏʘʨʳʰʩʢʦ-ʏʫʡʩʢʘʷ ʟʦʥʳ), ʚ ɿʘʡʩʘʥʩʢʦʡ (ɿʘʧʘʜʥʦ-
ʂʘʣʙʠʥʩʢʘʷ, ʂʘʣʙʘ-ʅʘʨʳʤʩʢʘʷ ʠ ʀʨʪʳʰʩʢʘʷ ʟʦʥʳ) ʠ ʈʫʜʥʦ-ɸʣʪʘʡʩʢʦʡ 
ʩʢʣʘʜʯʘʪʳʭ ʩʠʩʪʝʤʘʭ ʛʝʨʮʠʥʠʜ ʆʙʴ-ɿʘʡʩʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʥʠ ʚʳʜʝʣʝʥʳ ʧʦ 
ʨʝʟʫʣʴʪʘʪʘʤ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʣʝʡ, ʚ ʥʝʢʦʪʦ-
ʨʳʭ ʩʣʫʯʘʷʭ ʚʩʢʨʳʪʳ ʩʝʨʠʝʡ ʙʫʨʦʚʳʭ ʩʢʚʘʞʠʥ, ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʠʦʪʠʪʦ-
ʚʳʤʠ, ʨʝʞʝ ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʦ-ʙʠʦʪʠʪʦʚʤrʠ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʤʠ ʨʘʚʥʦʤʝʨʥʦ-
ʟʝʨʥʠʩʪʳʤʠ ʛʨʘʥʠʪʘʤʠ. ʇʦ ʧʦʣʦʞʝʥʠʶ ʚ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨʘʭ ʠ ʩʦʩʪʘʚʫ 
ʦʥʠ ʫʩʣʦʚʥʦ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʩ ʛʨʘʥʠʪʦʠʜʘʤʠ ʚʳʜʨʠʭʠʥʩʢʦʛʦ C2ï3 ʠ ʞʝʨʥʦʚ-
ʩʢʦʛʦ P3ïT1 ʢʦʤʧʣʝʢʩʦʚ ʉʘʣʘʠʨʘ, ʨʘʟʚʠʪʳʭ ʥʘ ʩʦʧʨʝʜʝʣʴʥʦʡ ʢ ʚʦʩʪʦʢʫ ʧʣʦ-
ʱʘʜʠ ʣʠʩʪʘ N-45 [18], ʫʩʪʴ-ʙʝʣʦʚʩʢʦʛʦ, ʙʦʨʦʚʣʷʥʩʢʦʛʦ, ʟʤʝʠʥʦʛʦʨʩʢʦʛʦ D3, 
ʨʫʙʮʦʚʩʢʦʛʦ C2ï3, ʢʘʣʙʠʥʩʢʦʛʦ P1, ʩʠʥʶʰʠʥʩʢʦʛʦ T1 ʠ ʙʝʣʦʢʫʨʠʭʠʥʩʢʦʛʦ P3ï
T1 ʢʦʤʧʣʝʢʩʦʚ ʚ ʶʞʥʦʤ ʛʦʨʥʦ-ʩʢʣʘʜʯʘʪʦʤ ʦʙʨʘʤʣʝʥʠʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ 
ʧʣʠʪʳ, ʠʟʫʯʝʥʥʳʭ ʥʘ ʩʦʧʨʝʜʝʣʴʥʦʡ ʢ ʶʛʫ ʪʝʨʨʠʪʦʨʠʠ ʣʠʩʪʘ M-44 [332]. 

ʇʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʦ-ʨʘʥʥʝʤʝʟʦʟʦʡʩʢʠʝ ʠʥʪʨʫʟʠʠ 

ʇʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʦ-ʨʘʥʥʝʤʝʟʦʟʦʡʩʢʠʡ ʵʪʘʧ ʚ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʡ ʠ ʆʙʴ-ɿʘʡ-
ʩʘʥʩʢʦʡ ʩʢʣʘʜʯʘʪʳʭ ʦʙʣʘʩʪʷʭ ʧʨʦʪʝʢʘʣ ʚ ʨʝʞʠʤʝ ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ 
ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ. ʄʘʛʤʘʪʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʢʦʥʪʨʦʣʠ-
ʨʫʶʪʩʷ ʨʝʤʦʙʠʣʠʟʦʚʘʥʥʳʤʠ çʜʨʝʚʥʠʤʠè ʠ ʚʥʦʚʴ ʦʙʨʘʟʦʚʘʥʥrʤʠ ʨʘʟʣʦʤʘʤʠ 
ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ, ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. 
ʉʧʝʮʠʬʠʢʘ ʤʘʛʤʘʪʠʟʤʘ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʫʤʤʘʨʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ 
ʤʘʥʪʠʡʥʳʭ ʧʣʶʤʦʚ ʠ ʠʥʪʝʥʩʠʚʥʳʭ ʩʜʚʠʛʦʚʳʭ ʜʝʬʦʨʤʘʮʠʡ. ʄʘʥʪʠʡʥʳʡ ʤʘʛ-
ʤʘʪʠʟʤ ʧʨʝʜʩʪʘʚʣʝʥ ʪʘʰʘʨʠʥʩʢʠʤ ʛʘʙʙʨʦ-ʜʦʣʝʨʠʪʦʚʳʤ ʢʦʤʧʣʝʢʩʦʤ (ʂʦʣʳ-
ʚʘʥʴ-ʊʦʤʩʢʘʷ ʩʢʣʘʜʯʘʪʘʷ ʩʠʩʪʝʤʘ). ʉ ʤʘʥʪʠʡʥʦ-ʢʦʨʦʚʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ 
ʩʚʟ̫ʘʥ ʛʨʘʥʠʪʦʠʜʥʳʡ ʤʘʛʤʘʪʠʟʤ ʚ ʏʘʨʳʰʩʢʦ-ʊʘʣʠʮʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʟʦʥʝ ɻʦʨ-
ʥʦʛʦ ɸʣʪʘʷ (ʙʝʣʦʢʫʨʠʭʠʥʩʢʠʡ ʢʦʤʧʣʝʢʩ), ʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʟʦʥʝ (ʧʨʠʦʙʩʢʠʡ 
ʠ ʙʘʨʣʘʢʩʢʠʡ ʢʦʤʧʣʝʢʩʳ). ɺ ʦʩʥʦʚʘʥʠʠ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʧʣʠʪʳ ʚ ʧʨʝʜʝʣʘʭ 
ʆʙʴ-ɿʘʡʩʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʛʨʘʥʠʪʦʠʜʳ ʵʪʦʛʦ ʵʪʘʧʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 
ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. 
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ʇʦʟʜʥʝʜʝʚʦʥʩʢʦ-ʨʘʥʥʝʪʨʠʘʩʦʚʳʝ ʛʨʘʥʠʪʦʠʜr ʥʝʨʘʩʯʣʝʥʝʥʥʳʝ (gD3ïT1) 

ʆʙʨʘʟʫʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʘʟʥʦʚʝʣʠʢʠʝ ʪʝʣʘ ʚ ʦʩʥʦʚʘʥʠʠ ɿʉʇ ʚ ʧʨʝʜʝ-
ʣʘʭ ʆʙʴ-ɿʘʡʩʘʥʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ ʛʝʨʮʠʥʠʜ (ʋʙʠʥʩʢʘʷ ʠ ʂʦʣʧʘʰʝʚʩʢʘʷ 
ʩʢʣʘʜʯʘʪʳʝ ʩʠʩʪʝʤʳ), ʠʟʫʯʝʥʳ ʝʜʠʥʠʯʥʳʤʠ ʙʫʨʦʚʳʤʠ ʩʢʚʘʞʠʥʘʤʠ, ʧʨʝʜʩʪʘʚ-
ʣʝʥʳ ʛʨʘʥʦʜʠʦʨʠʪʘʤʠ, ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤʠ ʨʦʟʦʚʘʪʦ-ʩʝʨʳʤʠ ʛʨʘʥʠʪʘʤʠ, ʠʥʦ-
ʛʜʘ ʱʝʣʦʯʥʳʤʠ ʘʨʬʚʝʜʩʦʥʠʪʦʚʳʤʠ ʛʨʘʥʠʪʘʤʠ ʧʦʨʬʠʨʦʚʠʜʥʳʤʠ ʠ ʨʘʚʥʦʤʝʨ-
ʥʦʟʝʨʥʠʩʪʳʤʠ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚ ʠʭ ʩʦʩʪʘʚʝ ʦʙʲʝʜʠʥʝʥʳ ʛʨʘʥʠʪʦʠʜʳ, 
ʘʥʘʣʦʛʠʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷʤ ʧʨʠʦʙʩʢʦʛʦ P3ïT1 ʠ ʙʘʨʣʘʢʩʢʦʛʦ T1ï2 ʢʦʤʧʣʝʢʩʦʚ, 
ʠʟʫʯʝʥʥʳʤ ʚ ʩʪʨʫʢʪʫʨʘʭ ʦʙʨʘʤʣʝʥʠʷ ʧʣʠʪʳ ï ʚ ʂʦʣʳʚʘʥʴ-ʊʦʤʩʢʦʡ ʉʉ. 

ʇʨʠʦʙʩʢʠʡ ʤʦʥʮʦʜʠʦʨʠʪ-ʛʨʘʥʦʩʠʝʥʠʪ-ʛʨʘʥʠʪʦʚʳʡ  

ʤʝʟʦʘʙʠʩʩʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ (P3ïT1p) 

ʇʨʠʦʙʩʢʠʡ ʢʦʤʧʣʝʢʩ ʧʨʝʜʩʪʘʚʣʝʥ ʧʝʪʨʦʪʠʧʠʯʝʩʢʠʤ ʆʙʩʢʠʤ ʠ ʅʦʚʦʩʠʙʠʨ-
ʩʢʠʤ ʤʘʩʩʠʚʘʤʠ ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʟʦʥʝ (ʂʦʣʳʚʘʥʴ-ʊʦʤʩʢʘʷ ʉʉ), 
ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʨʝʭʬʘʟʥʳʤ ʩʪʨʦʝʥʠʝʤ. ʇʝʨʚʘʷ ʬʘʟʘ ʩʣʦʞʝʥʘ ʤʦʥʮʦʥʠʪʘʤʠ 
ʠ ʢʚʘʨʮʝʚʳʤʠ ʤʦʥʮʦʥʠʪʘʤʠ (mP3ïT1p1), ʨʝʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʜʠʦʨʠʪʳ ʠ ʢʚʘʨʮʝ-
ʚʳʝ ʜʠʦʨʠʪʳ. ɺʪʦʨʘʷ ʛʣʘʚʥʘʷ ʬʘʟʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʥʮʦʛʨʘʥʠʪʘʤʠ (egP3ïT1p2), 
ʤʝʥʴʰʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʛʨʘʥʦʩʠʝʥʠʪʳ, ʛʨʘʥʠʪʳ ʠ ʛʨʘʥʦʜʠʦʨʠʪʳ. ʊʨʝʪʴʷ ʬʘʟʘ 
ʚʢʣʶʯʘʝʪ ʤʘʣʳʝ ʰʪʦʢʠ ʠ ʜʘʡʢʠ ʤʦʥʮʦʛʨʘʥʠʪʦʚ (egP3ïT1p3), ʤʦʥʮʦʣʝʡʢʦʛʨʘ-
ʥʠʪʦʚ ʠ ʠʭ ʧʦʨʬʠʨʦʚʳʭ ʘʥʘʣʦʛʦʚ. ʂ ʥʝʡ ʞʝ ʫʩʣʦʚʥʦ ʧʨʠʯʠʩʣʝʥʳ ʜʘʡʢʠ ʢʚʘʨ-
ʮʝʚʳʭ ʤʦʥʮʦʜʠʦʨʠʪ-ʧʦʨʬʠʨʠʪʦʚ (qmpP3ïT1p3), ʤʦʥʮʦʣʝʡʢʦʛʨʘʥʠʪʦʚ (elgP3ï
T1p3) ʠ ʩʧʝʩʩʘʨʪʠʪʦʚ (

s
cP3ïT1p3). ʇʨʝʦʙʣʘʜʘʶʪ ʫʤʝʨʝʥʥʦʱʝʣʦʯʥʳʝ ʧʦʨʦʜʳ, 

ʤʝʥʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʤʝʶʪ ʥʦʨʤʘʣʴʥʦʱʝʣʦʯʥʳʝ ʨʘʟʥʦʩʪʠ. ʇʦʨʦʜʳ ʨʦ-
ʛʦʚʦʦʙʤʘʥʢʦʚʦ-ʙʠʦʪʠʪʦʚʳʝ ʠ ʙʠʦʪʠʪʦʚʳʝ, ʠʥʦʛʜʘ ʩʦʜʝʨʞʘʪ ʢʣʠʥʦʧʠʨʦʢʩʝʥ. 
ʄʘʛʥʠʪʥʦʝ ʧʦʣʝ ʥʘʜ ʛʨʘʥʠʪʦʠʜʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʟʥʘ-

ʯʝʥʠʷʤʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ 0ï400 ʥʊʣ. ɻʨʘʚʠʪʘʮʠʦʥʥʦʝ ʦʪʣʠʯʘʝʪʩʷ ʧʨʦʷʚʣʝʥʠ-
ʷʤʠ ʤʠʥʠʤʫʤʦʚ ʩ ʘʤʧʣʠʪʫʜʦʡ ʜʦ 15 ʤɻʘʣ. 
ɿʦʥʳ ʢʦʥʪʘʢʪʦʚʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʠʤʝʶʪ ʰʠʨʠʥʫ 3ï6 ʢʤ, ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʧʦʨʦʜʘʤʠ ʤʫʩʢʦʚʠʪ-ʨʦʛʦʚʠʢʦʚʦʡ, ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʯʘʩʪʷʭ ʦʨʝʦʣʦʚ (ʜʦ 400 ʤ) 
ʘʤʬʠʙʦʣ-ʨʦʛʦʚʠʢʦʚʦʡ ʬʘʮʠʡ. 
ʂʦʤʧʣʝʢʩ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʛʨʘʥʠʪ-ʛʨʘʥʦʩʠʝʥʠʪʦʚʦʡ ʬʦʨʤʘʮʠʠ [110], ʠʤʝʝʪ 

ʨʷʜ ʯʝʨʪ, ʩʚʦʡʩʪʚʝʥʥʳʭ ʛʨʘʥʠʪʦʠʜʘʤ ʣʘʪʠʪʦʚʦʛʦ ʨʷʜʘ [158, 172]. 
ʆʙʩʢʦʡ ʧʝʪʨʦʪʠʧʠʯʝʩʢʠʡ ʤʘʩʩʠʚ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʙʝʨʝʛʘʭ 

ʨ. ʆʙʴ, ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʦʪ ʩ. ɹʝʣʦʷʨʢʘ ʚʥʠʟ ʧʦ ʪʝʯʝʥʠʶ ʜʦ ʩ. ʂʨʫʛʣʠʢʦʚʦ, ʚʳ-
ʪʷʥʫʪ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ 70 ʢʤ ʧʨʠ ʰʠʨʠʥʝ 14ï25 ʢʤ, ʚ ʟʥʘ-
ʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʧʝʨʝʢʨʳʪ ʤʝʟʦʟʦʡʩʢʠʤʠ ʠ ʢʘʡʥʦʟʦʡʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ, ʩʨʝ-
ʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʤʠ ʷʚʣʷʶʪʩʷ ʩʨʝʜʥʝʶʨʩʢʠʝ ʦʩʘʜʢʠ (ʩʝʚʝʨʥʘʷ 
ʯʘʩʪʴ ʧʣʫʪʦʥʘ). ʇʣʦʱʘʜʴ ʠʥʪʨʫʟʠʠ ʧʦʜ ʧʦʢʨʦʚʦʤ ʨʳʭʣʳʭ ʦʪʣʦʞʝʥʠʡ ʦʮʝʥʠ-
ʚʘʝʪʩʷ ʚ 1300 ʢʤ

2
, ʛʣʫʙʠʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʧʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʠʟ-

ʤʝʥʷʝʪʩʷ ʦʪ 4ï6 ʜʦ 8 ʢʤ. ʄʘʩʩʠʚ ʟʘʣʝʛʘʝʪ ʩʦʛʣʘʩʥʦ ʛʝʥʝʨʘʣʴʥʦʤʫ ʧʨʦʩʪʠʨʘ-
ʥʠʶ ʩʢʣʘʜʯʘʪʳʭ ʩʪʨʫʢʪʫʨ. ʂʦʥʪʘʢʪʳ ʠʥʪʨʫʟʠʚʥʳʝ, ʨʝʟʢʠʝ, ʢʨʫʪʦ, ʨʝʞʝ ʧʦʣʦ-
ʛʦ ʧʦʛʨʫʞʘʶʪʩʷ ʚ ʩʪʦʨʦʥʫ ʚʤʝʱʘʶʱʠʭ ʪʦʥʢʦʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ ʩʘʣʘʤʘʪʦʚ-
ʩʢʦʡ ʠ ʷʨʩʢʦʡ ʪʦʣʱ ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ (D3ïC1). ɺ ʝʛʦ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 
ʦʪʤʝʯʘʝʪʩʷ ʧʘʜʝʥʠʝ ʢʦʥʪʘʢʪʘ ʧʦʜ ʠʥʪʨʫʟʠʶ [219]. 
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ʇʝʨʚʘʷ ʬʘʟʘ ʢʦʤʧʣʝʢʩʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʦʛʨʘʥʠʯʝʥʥʦ, ʦʙʨʘʟʫʝʪ ʥʝʙʦʣʴʰʦʡ 
(5 ʢʤ

2
) ʚʳʭʦʜ ʚ ʶʞʥʦʡ ʵʥʜʦʢʦʥʪʘʢʪʦʚʦʡ ʯʘʩʪʠ ʤʘʩʩʠʚʘ ʚ ʨʘʡʦʥʝ ʩ. ɼʫʙʨʦʚʠ-

ʥʦ, ʧʦʜʩʝʯʝʥʘ ʩʢʚʘʞʠʥʘʤʠ ʢʦʣʦʥʢʦʚʦʛʦ ʙʫʨʝʥʠʷ ʧʦʜ ʧʦʢʨʦʚʦʤ ʨʳʭʣʳʭ ʦʪʣʦ-
ʞʝʥʠʡ ʠ ʚ ʜʨʫʛʠʭ ʯʘʩʪʷʭ ʤʘʩʩʠʚʘ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʥʮʦʜʠʦʨʠʪʘʤʠ ʠ ʢʚʘʨʮʝ-
ʚʳʤʠ ʤʦʥʮʦʜʠʦʨʠʪʘʤʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ ʜʠʦʨʠʪʘʤʠ ʠ ʢʚʘʨʮʝʚʳʤʠ ʜʠʦʨʠʪʘ-
ʤʠ. 
ɺʪʦʨʘʷ, ʛʣʘʚʥʘʷ ʬʘʟʘ ʩʣʦʞʝʥʘ ʙʠʦʪʠʪʦʚʳʤʠ ʠ ʨʦʛʦʚʦʦʙʤʘʥʢʦʚʦ-ʙʠʦʪʠʪʦ-

ʚʳʤʠ ʤʦʥʮʦʛʨʘʥʠʪʘʤʠ, ʨʝʞʝ ʛʨʘʥʦʩʠʝʥʠʪʘʤʠ, ʛʨʘʥʠʪʘʤʠ ʠ ʛʨʘʥʦʜʠʦʨʠʪʘʤʠ. 
ʋʤʝʨʝʥʥʦʢʠʩʣʳʝ ʛʨʘʥʠʪʦʠʜʳ ʪʷʛʦʪʝʶʪ ʢ ʵʥʜʦʢʦʥʪʘʢʪʦʚʳʤ ʟʦʥʘʤ ʤʘʩʩʠʚʘ. 
ʂ ʪʨʝʪʴʝʡ ʬʘʟʝ ʦʪʥʝʩʝʥʳ ʨʝʜʢʠʝ ʜʘʡʢʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʤʦʥʮʦʛʨʘʥʠʪʦʚ, 

ʤʦʥʮʦʣʝʡʢʦʛʨʘʥʠʪʦʚ, ʤʦʥʮʦʛʨʘʥʠʪ-ʧʦʨʬʠʨʦʚ, ʤʦʥʮʦʣʝʡʢʦʛʨʘʥʠʪ-ʧʦʨʬʠʨʦʚ, 
ʞʠʣʳ ʘʧʣʠʪʦʚ ʠ ʧʝʛʤʘʪʠʪʦʚ. 
ʇʨʦʨʳʚʘʥʠʝ ʩʨʝʜʥʠʭ ʧʦʨʦʜ ʧʝʨʚʦʡ ʬʘʟʳ ʜʘʡʢʘʤʠ ʛʨʘʥʠʪʦʠʜʦʚ ʛʣʘʚʥʦʡ 

ʦʪʤʝʯʘʣʦʩʴ ʚ ʨʘʡʦʥʝ ʩ. ɼʫʙʨʦʚʠʥʦ (ʦʧ. ʦʙʥ. 36). ɺ ʅʦʚʦʙʠʙʝʝʚʩʢʦʤ ʢʘʨʴʝʨʝ ʠ 
ʢʦʨʝʥʥʳʭ ʚʳʭʦʜʘʭ ʧʦ ʙʝʨʝʛʫ ʨ. ʆʙʴ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʢʨʫʧʥʳʝ ʠ ʤʝʣʢʠʝ ʢʩʝʥʦ-
ʣʠʪʳ ʢʚʘʨʮʝʚʳʭ ʤʦʥʮʦʜʠʦʨʠʪʦʚ ʠ ʢʚʘʨʮʝʚʳʭ ʜʠʦʨʠʪʦʚ ʚ ʛʨʘʥʠʪʘʭ. ʉʦ ʩʪʦʨʦ-
ʥʳ ʧʦʩʣʝʜʥʠʭ ʚ ʢʦʥʪʘʢʪʝ ʥʘʙʣʶʜʘʣʠʩʴ ʟʦʥʢʠ ʣʝʡʢʦʢʨʘʪʠʟʘʮʠʠ ʤʦʱʥʦʩʪʴʶ 
ʦʢʦʣʦ 5 ʤʤ (ʦʧ. ʦʙʥ. 16). ʇʝʨʝʩʝʯʝʥʠʷ ʛʨʘʥʠʪʦʠʜʦʚ ʚʪʦʨʦʡ ʬʘʟʳ ʜʘʡʢʘʤʠ ʪʨʝ-
ʪʴʝʡ ʥʘʙʣʶʜʘʣʠʩʴ ʥʝʦʜʥʦʢʨʘʪʥʦ ʚ ʢʦʨʝʥʥʳʭ ʚʳʭʦʜʘʭ (ʦʧ. ʦʙʥ. 17). 
ʄʦʥʮʦʜʠʦʨʠʪʳ, ʢʚʘʨʮʝʚʳʝ ʤʦʥʮʦʜʠʦʨʠʪʳ ʠ ʠʭ ʥʦʨʤʘʣʴʥʦʱʝʣʦʯʥʳʝ ʘʥʘ-

ʣʦʛʠ ʧʝʨʚʦʡ ʬʘʟʳ (ʪʘʙʣ. 3) ï ʩʝʨʳʝ, ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʝ ʤʝʣʢʦ- ʨʝʞʝ ʩʨʝʜʥʝʟʝʨ-
ʥʠʩʪʳʝ ʧʦʨʦʜʳ ʙʠʦʪʠʪ-ʘʤʬʠʙʦʣʦʚʳʝ ʠ ʢʣʠʥʦʧʠʨʦʢʩʝʥ-ʙʠʦʪʠʪ-ʘʤʬʠʙʦʣʦʚʳʝ. 
ʉʪʨʫʢʪʫʨʘ ʛʠʧʠʜʠʦʤʦʨʬʥʦʟʝʨʥʠʩʪʘʷ, ʠʥʦʛʜʘ ʧʦʨʬʠʨʦʚʠʜʥʘʷ, ʪʝʢʩʪʫʨʘ ʤʘʩ-
ʩʠʚʥʘʷ, ʨʝʞʝ ʜʠʨʝʢʪʠʚʥʘʷ. 
ʇʦʨʦʜʳ ʛʣʘʚʥʦʡ ʬʘʟʳ (ʪʘʙʣ. 3) ï ʩʚʝʪʣʦ-ʩʝʨʳʝ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ, ʚ ʵʥ-

ʜʦʢʦʥʪʘʢʪʘʭ ʤʝʣʢʦ-ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʨʬʠʨʦʚʠʜʥʦʡ ʛʠʧʠ-
ʜʠʦʤʦʨʬʥʦʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʜʠʨʝʢʪʠʚʥʦʡ ʪʝʢʩʪʫʨʦʡ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ 
ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʫʧʣʦʱʝʥʥʳʭ ʟʝʨʝʥ ʧʦʣʝʚʳʭ ʰʧʘʪʦʚ ʠ ʙʠʦ-
ʪʠʪʘ. ʇʦʨʬʠʨʦʚʠʜʥʳʝ ʚʳʜʝʣʝʥʠʷ ʨʘʟʤʝʨʦʤ ʜʦ 2 ʩʤ (5ï20

 
% ʦʙʲʝʤʘ) ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʧʦʣʝʚʳʤʠ ʰʧʘʪʘʤʠ. ʉʦʦʪʥʦʰʝʥʠʝ ʧʣʘʛʠʦʢʣʘʟʘ (ʟʦʥʘʣʴʥʦʛʦ ʦʣʠʛʦ-
ʢʣʘʟʘ, ʚ ʷʜʨʘʭ ï ʘʥʜʝʟʠʥʘ) ʠ ʦʨʪʦʢʣʘʟʘ ʚ ʛʨʘʥʠʪʦʠʜʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʫʤʝʨʝʥ-
ʥʦʱʝʣʦʯʥʳʭ, ʧʨʠʤʝʨʥʦ ʨʘʚʥʦʝ. ʈʦʛʦʚʘʷ ʦʙʤʘʥʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ ʟʝʣʝʥʘʷ. ɹʠʦ-
ʪʠʪ ʙʫʨʳʡ, ʦʪʥʦʩʠʪʩʷ ʢ ʞʝʣʝʟʠʩʪʦ-ʤʘʛʥʝʟʠʘʣʴʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʬʣʦʛʦʧʠʪ-
ʘʥʥʠʪʦʚʦʛʦ ʨʷʜʘ. ɾʝʣʝʟʠʩʪʦʩʪʴ (f), ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʦ ʤʦʣʝʢʫʣʷʨʥʳʤ ʢʦʣʠʯʝ-
ʩʪʚʘʤ, ʩʦʩʪʘʚʣʷʝʪ 40ï55 [286]. ɸʢʮʝʩʩʦʨʥʳʝ ʤʠʥʝʨʘʣʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʬʝʥʦʤ, 
ʮʠʨʢʦʥʦʤ, ʘʧʘʪʠʪʦʤ, ʤʘʛʥʝʪʠʪʦʤ, ʠʣʴʤʝʥʠʪʦʤ, ʬʣʶʦʨʠʪʦʤ. 
ʄʝʣʢʦʟʝʨʥʠʩʪʳʝ ʤʦʥʮʦʛʨʘʥʠʪʳ ʠ ʤʦʥʮʦʣʝʡʢʦʛʨʘʥʠʪʳ ʪʨʝʪʴʝʡ ʬʘʟʳ 

(ʪʘʙʣ. 3) ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʚʝʪʣʦ-ʩʝʨʳʤʠ ʙʠʦʪʠʪʦʚʳʤʠ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤʠ, ʦʙʣʘ-
ʜʘʶʪ ʧʘʥʘʣʣʦʪʨʠʦʤʦʨʬʥʦʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʦʡ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʢʘʣʠʥʘʪʨʦ-
ʚʦʛʦ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ ʥʘʜ ʢʠʩʣʳʤ ʧʣʘʛʠʦʢʣʘʟʦʤ. 
ɺʪʦʨʠʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʛʨʘʥʠʪʦʠʜʘʭ ʩʣʘʙʳʝ. ʅʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʠʟʤʝʥʝʥʳ 

(ʜʦ 10
 
% ʦʙʲʝʤʘ ʚʪʦʨʠʯʥʳʭ ʤʠʥʝʨʘʣʦʚ) ʩʨʝʜʥʠʝ ʧʦʨʦʜʳ ʧʝʨʚʦʡ ʬʘʟʳ. ʅʦʚʦ-

ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʭʣʦʨʠʪʦʤ, ʵʧʠʜʦʪʦʤ, ʩʝʨʠʮʠʪʦʤ, ʤʫʩʢʦʚʠʪʦʤ, 
ʣʝʡʢʦʢʩʝʥʦʤ, ʠʥʦʛʜʘ ʦʪʤʝʯʘʶʪʩʷ ʢʘʨʙʦʥʘʪ, ʘʣʴʙʠʪ, ʘʢʪʠʥʦʣʠʪ. 
ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʛʨʘʥʠʪʦʠʜʥʳʡ ʤʘʩʩʠʚ (230 ʢʤ

2
) ʨʘʩʧʦʣʦʞʝʥ 

ʥʘ ʦʙʦʠʭ ʙʝʨʝʛʘʭ ʨ. ʆʙʴ, ʚ ʨʘʡʦʥʝ ʛ. ʅʦʚʦʩʠʙʠʨʩʢ, ʚ ʧʣʘʥʝ ʠʤʝʝʪ ʬʦʨʤʫ, 
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ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʧʦʨʦʜ ʧʨʠʦʙʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ˉ
 
ʧ
/
ʧ

 

ʇʦʨʦʜʘ, ʬʘʟʘ 
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ʚ

 

ʉʦʜʝʨʞʘʥʠʷ ʤʠʥʝʨʘʣʦʚ ʚ ʦʙʲʝʤʥʳʭ % 

ʅ
ʦ
ʤ
ʝ
ʨ
 
ʧ
ʦ
 
ʩ
ʧ
ʠ
ʩ
ʢ
ʫ
 

ʣ
ʠ
ʪ
ʝ
ʨ
ʘ
ʪ
ʫ
ʨ
ʳ

 

ʇ
ʣ
ʘ
ʛ
ʠ
ʦ
ʢ
ʣ
ʘ
ʟ

 

ʂ
ʘ
ʣ
ʠ
ʰ
ʧ
ʘ
ʪ

 

ʂ
ʚ
ʘ
ʨ
ʮ

 

ʂ
ʣ
ʠ
ʥ
ʦ
ʧ
ʠ
ʨ
ʦ
ʢ
ʩ
ʝ
ʥ

 

ɸ
ʤ
ʬ
ʠ
ʙ
ʦ
ʣ

 

ɹ
ʠ
ʦ
ʪ
ʠ
ʪ

 

ɺ
ʪ
ʦ
ʨ
ʠ
ʯ
ʥ
ʳ
ʝ

 ʧ
ʦ
 

ʪ
ʝ
ʤ
ʥ
ʦ
ʮ
ʚ
ʝ
ʪ
ʘ
ʤ

 

ɸʢʮʝʩʩʦʨʥʳʝ 

ʉ
ʦ
ʜ
ʝ
ʨ
ʞ
ʘ
ʥ
ʠ
ʝ

 

ʉʦʩʪʘʚ 

ʆʙʩʢʦʡ ʤʘʩʩʠʚ 

1 ɼʠʦʨʠʪ, ʤʦʥʮʦʜʠʦʨʠʪ; 1-  ̫ʬʘʟʘ 28 68,8 3,7 4,7 3,0 10,1 5,6 2,0 2,1 rud, ap, zr 219, 
197 

2 ʂʚʘʨʮʝʚʳʡ ʤʦʥʮʦʜʠʦʨʠʪ, ʢʚʘʨ-
ʮʝʚʳʡ ʜʠʦʨʠʪ; 1-  ̫ʬʘʟʘ 

54 63,4 7,7 10,1 0,7 7,8 5,3 2,9 1,7 rud, sph, ap, 
zr, gr, 

219,  
197 

3 ɻʨʘʥʦʩʠʝʥʠʪ, ʛʨʘʥʦʜʠʦʨʠʪ; 2-  ̫
ʬʘʟʘ 

74 36,4 35,9 15,7 +/ï 3,4 3,8 3,1 1,7 rud, sph, ap, 
zr, gr 

267,  
219, 
197 

4 ʄʦʥʮʦʛʨʘʥʠʪ, ʛʨʘʥʠʪ; 2-  ̫ʬʘʟʘ 191 33,3 32,2 27,1 +/ï 1,4 4,4 1,3 0,4 rud, sph, ap, 
zr, fl 

219,  
197 

5 ʄʝʣʢʦʟʝʨʥʠʩʪʳʡ ʤʦʥʮʦʛʨʘʥʠʪ; 
3-  ̫ʬʘʟʘ 

1 29,0 39,0 24,0 ï ï 7,0 + 1,0 rud, zr 197 

6 ʄʝʣʢʦʟʝʨʥʠʩʪʳʡ ʤʦʥ-
ʮʦʣʝʡʢʦʛʨʘʥʠʪ; 3-  ̫ʬʘʟʘ 

1 28,0 37,0 33,0 ï ï 1,0 + 1,0 rud, zr 197 

ʅʦʚʦʩʠʙʠʨʩʢʠʡ ʤʘʩʩʠʚ 

7 ɻʨʘʥʦʩʠʝʥʠʪ, ʛʨʘʥʦʜʠʦʨʠʪ; 2-  ̫
ʬʘʟʘ 

11 32,5 34,4 17,9 ï 7,3 5,8 + 2,3 rud, sph, ap, 
zr, 

197 

8 ʄʦʥʮʦʛʨʘʥʠʪ, ʛʨʘʥʠʪ; 2-  ̫ʬʘʟʘ 13 31,4 32,8 26,1 ï 3,4 4,8 + 1,6 rud, sph, ap, 
zr, fl 

197 

9 ʄʝʣʢʦʟʝʨʥʠʩʪʳʡ ʤʦʥʮʦʛʨʘʥʠʪ; 
3-  ̫ʬʘʟʘ 

4 31,3 36,3 26,9 ï +/ï 4,8 + 0,7 sph, rud, ap, 
zr, fl 

197 

10 ʄʦʥʮʦʛʨʘʥʠʪ-ʧʦʨʬʠʨ; 3-  ̫ʬʘʟʘ 3 36,7 30,6 26,0 ï ï 5,7 + 1,0 rud, ap, zr, 
sph, fl 

197 

11 ʄʝʣʢʦʟʝʨʥʠʩʪʳʡ ʤʦʥʮʦʣʝʡʢʦ-
ʛʨʘʥʠʪ; 3-  ̫ʬʘʟʘ 

2 25,5 39,0 30,0 ï ï 4,5 + 1,0 rud, ap, zr, 
sph, fl 

197 

12 ʂʚʘʨʮʝʚʳʡ ʤʦʥʮʦʜʠʦʨʠʪ-
ʧʦʨʬʠʨʠʪ; 3-  ̫ʬʘʟʘ 

3 62,0 15,7 11,7 ï 0,3 9,3 + 1,0 rud, sph, ap, 
zr 

197 

13 ʉʧʝʩʩʘʨʪʠʪ; 3-  ̫ʬʘʟʘ 7 49,6 7,9 1,2 10,0 23,9 6,1 + 1,3 rud, ap, sph 197 

ʇʨʠʤʝʯʘʥʠʝ. ɸʢʮʝʩʩʦʨʥʳʝ ʤʠʥʝʨʘʣʳ: ap ï ʘʧʘʪʠʪ, fl  ï ʬʣʶʦʨʠʪ, gr ï ʛʨʘʥʘʪ, rud ï ʨʫʜ-

ʥʳʡ, sph ï ʩʬʝʥ, zr ï ʮʠʨʢʦʥ; çïè ï ʤʠʥʝʨʘʣ ʥʝ ʦʙʥʘʨʫʞʝʥ; ç+è ï ʤʠʥʝʨʘʣ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʥʝ-

ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ; ç+/ïè ï ʤʠʥʝʨʘʣ ʚ ʤʘʣʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʝ ʚ ʢʘʞʜʦʤ ʰʣʠʬʝ. 

 
 
ʙʣʠʟʢʫʶ ʢ ʦʚʘʣʫ, ʦʨʠʝʥʪʠʨʦʚʘʥ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʩʦʛʣʘʩʥʦ 
ʧʨʦʩʪʠʨʘʥʠʶ ʩʢʣʘʜʯʘʪʳʭ ʩʪʨʫʢʪʫʨ. ɺʤʝʱʘʶʱʠʝ ʧʦʨʦʜʳ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ 
ʯʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʦʥʢʦʪʝʨʨʠʛʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʩʘʣʘʤʘʪʦʚʩʢʦʡ ʠ ʷʨ-
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ʩʢʦʡ ʪʦʣʱ ʥʝʨʘʩʯʣʝʥʝʥʥʳʭ (D3ïC1), ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ï ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʤʠ 
ʦʩʘʜʢʘʤʠ ʧʘʯʠʥʩʢʦʡ ʠ ʶʨʛʠʥʩʢʦʡ ʩʚʠʪ (D3). ʂʦʥʪʘʢʪʳ ʠʥʪʨʫʟʠʚʥʳʝ, ʨʝʟʢʠʝ, 
ʢʨʫʪʦ ʧʘʜʘʶʪ ʚ ʩʪʦʨʦʥʫ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ, ʥʝʨʝʜʢʦ ʦʩʣʦʞʥʝʥʳ ʞʠʣʘʤʠ ʠ 
ʜʘʡʢʘʤʠ ʣʝʡʢʦʛʨʘʥʠʪʦʚ ʠ ʘʧʣʠʪʦʚ (ʢʘʨʴʝʨ ɹʦʨʦʢ). ʀʥʦʛʜʘ ʦʪʤʝʯʘʝʪʩʷ ʟʦʥʘ 
ʧʝʨʝʭʦʜʘ ʢ ʚʤʝʱʘʶʱʠʤ ʧʦʨʦʜʘʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʩʫʙʧʘ-
ʨʘʣʣʝʣʴʥʳʤʠ ʢʦʥʪʘʢʪʫ ʠʥʲʝʢʮʠʷʤʠ ʛʨʘʥʠʪʦʠʜʦʚ ʤʦʱʥʦʩʪʴʶ ʦʪ 1 ʜʦ 15 ʩʤ ʚ 
ʨʦʛʦʚʠʢʘʭ (ʨʘʡʦʥ ʩ. ʂʘʤʝʥʢʘ). ɻʣʫʙʠʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʨʘʥʠʪʦʠʜʦʚ ʧʦ ʛʝʦ-
ʬʠʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ï 2 ʢʤ. 
ʄʘʩʩʠʚ ʩʣʦʞʝʥ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʬʘʟʘʤʠ. ɻʣʘʚʥʘʷ ʬʘʟʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʦʛʦ-

ʚʦʦʙʤʘʥʢʦʚʦ-ʙʠʦʪʠʪʦʚʳʤʠ ʤʦʥʮʦʛʨʘʥʠʪʘʤʠ, ʨʝʞʝ ʛʨʘʥʦʩʠʝʥʠʪʘʤʠ; ʧʨʠʩʫʪ-
ʩʪʚʫʶʪ ʥʦʨʤʘʣʴʥʦʱʝʣʦʯʥʳʝ ʛʨʘʥʠʪʳ ʠ ʛʨʘʥʦʜʠʦʨʠʪʳ. ʇʦʨʦʜʳ ʫʤʝʨʝʥʥʦʢʠʩ-
ʣʦʛʦ ʩʦʩʪʘʚʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʵʥʜʦʢʦʥʪʘʢʪʦʚʳʭ ʟʦʥʘʭ. 
ʊʨʝʪʴʷ ʬʘʟʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʝʣʢʠʤʠ ʰʪʦʢʦʦʙʨʘʟʥʳʤʠ ʪʝʣʘʤʠ ʠ ʜʘʡʢʘʤʠ. 

ʐʪʦʢʠ ʫʜʣʠʥʝʥʳ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʩʣʦʞʝʥʳ ʤʝʣʢʦʟʝʨʥʠʩʪʳ-
ʤʠ ʙʠʦʪʠʪʦʚʳʤʠ ʤʦʥʮʦʛʨʘʥʠʪʘʤʠ. ɼʘʡʢʠ ʧʨʦʨʳʚʘʶʪ ʧʦʨʦʜʳ ʛʣʘʚʥʦʡ ʬʘʟʳ 
(ʢʘʨʴʝʨ ɹʦʨʦʢ, ʢʦʨʝʥʥʳʝ ʚʳʭʦʜʳ ʥʘ ʣʝʚʦʙʝʨʝʞʴʝ ʨ. ʆʙʴ), ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 
ʤʦʱʥʦʩʪʴʶ 0,7ï15 ʤ, ʢʨʫʪʳʤ ʧʘʜʝʥʠʝʤ, ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʤ, ʨʝʞʝ ʩʝʚʝʨʦ-ʚʦʩ-
ʪʦʯʥʳʤ ʧʨʦʩʪʠʨʘʥʠʝʤ, ʩʣʦʞʝʥʳ ʤʦʥʮʦʛʨʘʥʠʪ-ʧʦʨʬʠʨʘʤʠ, ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ 
ʤʦʥʮʦʣʝʡʢʦʛʨʘʥʠʪʘʤʠ, ʢʨʦʤʝ ʪʦʛʦ ï ʢʚʘʨʮʝʚʳʤʠ ʤʦʥʮʦʜʠʦʨʠʪ-ʧʦʨʬʠʨʘʤʠ ʠ 
ʩʧʝʩʩʘʨʪʠʪʘʤʠ, ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢʦʪʦʨʳʭ ʢ ʧʨʠʦʙʩʢʦʤʫ ʢʦʤʧʣʝʢʩʫ ʦʙʦʩʥʦʚʳ-
ʚʘʝʪʩʷ ʪʝʩʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʦʧʨʷʞʝʥʥʦʩʪʴʶ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʤ ʨʦʜʩʪʚʦʤ 
ʩ ʛʨʘʥʠʪʦʠʜʘʤʠ ʛʣʘʚʥʦʡ ʬʘʟʳ. 
ʅʘʙʣʶʜʝʥʠʷ ʥʘʜ ʩʦʦʪʥʦʰʝʥʠʝʤ ʜʘʝʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʠʭ ʚʥʝʜʨʝʥʠʠ ʚ 

ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ. ɻ. ʉ. ʌʝʜʦʩʝʝʚʳʤ [319], ʘ ʪʘʢʞʝ ʘʚʪʦʨʘʤʠ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦ-
ʪʳ ʚ ʢʘʨʴʝʨʝ ɹʦʨʦʢ ʫʩʪʘʥʦʚʣʝʥʳ ʧʝʨʝʩʝʯʝʥʠʷ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʤʦʥʮʦʣʝʡʢʦ-
ʛʨʘʥʠʪʦʚ ʠ ʤʦʥʮʦʛʨʘʥʠʪ-ʧʦʨʬʠʨʦʚ ʪʨʝʪʴʝʡ ʬʘʟʳ ʢʚʘʨʮʝʚʳʤʠ ʤʦʥʮʦʜʠʦʨʠʪ-
ʧʦʨʬʠʨʠʪʘʤʠ ʠ ʩʧʝʩʩʘʨʪʠʪʘʤʠ (ʦʧ. ʦʙʥ. 81). ʂʚʘʨʮʝʚʳʝ ʤʦʥʮʦʜʠʦʨʠʪ-
ʧʦʨʬʠʨʠʪʳ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʦʨʚʘʥʳ ʩʧʝʩʩʘʨʪʠʪʘʤʠ [319]. 
ʄʦʥʮʦʛʨʘʥʠʪʳ ʠ ʜʨʫʛʠʝ ʧʦʨʦʜʳ ʛʣʘʚʥʦʡ ʬʘʟʳ (ʪʘʙʣ. 3) ʩʭʦʜʥʳ ʧʦ ʩʦʩʪʘʚʫ 

ʠ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ʆʙ-
ʩʢʦʛʦ ʤʘʩʩʠʚʘ, ʦʪʣʠʯʘʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ. 
ʂʘʢ ʠ ʚ ʆʙʩʢʦʤ ʤʘʩʩʠʚʝ, ʜʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʳ ʜʠʨʝʢʪʠʚʥʘʷ ʪʝʢʩʪʫʨʘ ʠ ʧʦʨʬʠ-
ʨʦʚʠʜʥʘʷ ʩʪʨʫʢʪʫʨʘ. ʋʯʘʩʪʢʘʤʠ ʦʪʤʝʯʘʝʪʩʷ ʪʘʢʩʠʪʦʚʦʝ ʩʪʨʦʝʥʠʝ ʟʘ ʩʯʝʪ ʥʝ-
ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʤʥʦʮʚʝʪʥʳʭ ʤʠʥʝʨʘʣʦʚ. 
ʄʝʣʢʦʟʝʨʥʠʩʪʳʝ ʤʦʥʮʦʛʨʘʥʠʪʳ ʪʨʝʪʴʝʡ ʬʘʟʳ ï ʩʚʝʪʣʦ-ʙʫʨʦʚʘʪʦ-ʩʝʨʳʝ 

ʧʦʨʬʠʨʦʚʠʜʥʳʝ ʙʠʦʪʠʪʦʚʳʝ ʧʦʨʦʜʳ. ʇʦʨʬʠʨʦʚʠʜʥʳʝ ʚʳʜʝʣʝʥʠʷ ʨʘʟʤʝʨʦʤ 
0,5, ʨʝʞʝ ʜʦ 1 ʩʤ ʩʣʦʞʝʥʳ ʧʦʣʝʚʳʤʠ ʰʧʘʪʘʤʠ. ʍʘʨʘʢʪʝʨʥʳ ʧʨʝʦʙʣʘʜʘʥʠʝ ʢʘ-
ʣʠʥʘʪʨʦʚʦʛʦ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ ʥʘʜ ʧʣʘʛʠʦʢʣʘʟʦʤ ʠ ʧʦʥʠʞʝʥʥʦʝ (3ï5

 
%) ʩʦʜʝʨ-

ʞʘʥʠʝ ʙʠʦʪʠʪʘ; ʠʟʨʝʜʢʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʟʝʣʝʥʘʷ ʨʦʛʦʚʘʷ ʦʙʤʘʥʢʘ. ɸʢʮʝʩʩʦʨʥʳʝ 
ʤʠʥʝʨʘʣʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʫʜʥʳʤ, ʩʬʝʥʦʤ, ʮʠʨʢʦʥʦʤ, ʘʧʘʪʠʪʦʤ, ʬʣʶʦʨʠʪʦʤ. 
ʉʪʨʫʢʪʫʨʘ ʧʦʨʦʜ ʧʦʨʬʠʨʦʚʠʜʥʘʷ, ʧʘʥʘʣʣʦʪʨʠʦʤʦʨʬʥʦʟʝʨʥʠʩʪʘʷ, ʧʦʡʢʠʣʠʪʦ-
ʚʘʷ, ʪʝʢʩʪʫʨʘ ʤʘʩʩʠʚʥʘʷ. 
ʄʦʥʮʦʛʨʘʥʠʪ-ʧʦʨʬʠʨʳ ʧʦ ʤʠʥʝʨʘʣʴʥʦʤʫ ʩʦʩʪʘʚʫ ʙʣʠʟʢʠ ʢ ʤʝʣʢʦʟʝʨʥʠ-

ʩʪʳʤ ʤʦʥʮʦʛʨʘʥʠʪʘʤ. ʇʦʨʬʠʨʦʚʳʝ ʚʳʜʝʣʝʥʠʷʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʣʝʚʳʤʠ 
ʰʧʘʪʘʤʠ. 
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ʄʦʥʮʦʣʝʡʢʦʛʨʘʥʠʪʳ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʤʦʥʮʦʛʨʘʥʠʪʦʚ ʧʦ-
ʚʳʰʝʥʥʳʤʠ ʩʦʜʝʨʞʘʥʠʷʤʠ ʢʘʣʠʥʘʪʨʦʚʦʛʦ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ ʠ ʢʚʘʨʮʘ, ʧʦʥʠ-
ʞʝʥʥʳʤʠ ï ʧʣʘʛʠʦʢʣʘʟʘ. 
ʂʚʘʨʮʝʚʳʝ ʤʦʥʮʦʜʠʦʨʠʪ-ʧʦʨʬʠʨʠʪʳ ï ʪʝʤʥʦ-ʩʝʨʳʝ ʩʝʨʠʘʣʴʥʦʧʦʨʬʠʨʦʚʳʝ 

ʧʦʨʦʜʳ ʩ ʧʦʨʬʠʨʦʚʳʤʠ ʚʳʜʝʣʝʥʠʷʤʠ (ʜʦ 3 ʤʤ) ʧʣʘʛʠʦʢʣʘʟʘ (10ï20
 
%). ʆʩ-

ʥʦʚʥʘʷ ʤʘʩʩʘ ʤʠʢʨʦʛʠʧʠʜʠʦʤʦʨʬʥʦʟʝʨʥʠʩʪʘʷ ʢʚʘʨʮ-ʧʦʣʝʚʦʰʧʘʪʦʚʘʷ ʩ ʙʫʨʳʤ 
ʙʠʦʪʠʪʦʤ, ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʟʝʣʝʥʦʡ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ. ʇʣʘʛʠʦʢʣʘʟ 
ʨʝʟʢʦ ʧʨʝʦʙʣʘʜʘʝʪ ʥʘʜ ʢʘʣʠʥʘʪʨʦʚʳʤ ʧʦʣʝʚʳʤ ʰʧʘʪʦʤ. ɸʢʮʝʩʩʦʨʠʠ (1,0

 
%) 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʧʘʪʠʪʦʤ, ʩʬʝʥʦʤ, ʨʫʜʥʳʤ, ʮʠʨʢʦʥʦʤ. 
ʉʧʝʩʩʘʨʪʠʪʳ ï ʪʝʤʥʦ-ʩʝʨʳʝ ʧʦʨʬʠʨʦʚʳʝ ʧʦʨʦʜʳ, ʩʦʩʪʦʷʪ ʠʟ ʪʝʤʥʦʮʚʝʪ-

ʥʳʭ ʤʠʥʝʨʘʣʦʚ, ʟʦʥʘʣʴʥʦʛʦ ʘʥʜʝʟʠʥʘ ʠ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʘʣʠʥʘʪʨʦʚʦ-
ʛʦ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ. ʈʝʜʢʠʝ ʧʦʨʬʠʨʦʚʳʝ ʚʳʜʝʣʝʥʠʷ ʨʘʟʤʝʨʦʤ ʜʦ 3 ʤʤ ʧʨʝʜ-
ʩʪʘʚʣʝʥʳ ʙʝʩʮʚʝʪʥʳʤ ʢʣʠʥʦʧʠʨʦʢʩʝʥʦʤ, ʨʝʞʝ ʟʝʣʝʥʦʡ ʠʣʠ ʙʫʨʦ-ʟʝʣʝʥʦʡ ʨʦ-
ʛʦʚʦʡ ʦʙʤʘʥʢʦʡ, ʣʠʙʦ ʢʣʠʥʦʧʠʨʦʢʩʝʥʦʤ, ʦʙʨʦʩʰʠʤ ʧʦ ʧʝʨʠʬʝʨʠʠ ʟʝʣʝʥʦʡ 
ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʦʡ. ɺ ʦʩʥʦʚʥʦʡ ʤʘʩʩʝ ʪʝ ʞʝ ʤʠʥʝʨʘʣʳ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʠ-
ʩʫʪʩʪʚʫʝʪ ʙʫʨʳʡ, ʠʣʠ ʟʝʣʝʥʦ-ʙʫʨʳʡ ʙʠʦʪʠʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʦʥʘʣʴʥʳʡ. ɸʢʮʝʩ-
ʩʦʨʥʳʝ ʤʠʥʝʨʘʣʳ (1ï1,5

 
%) ï ʘʧʘʪʠʪ, ʮʠʨʢʦʥ, ʩʬʝʥ, ʨʫʜʥʳʡ, ʨʫʪʠʣ. ʉʪʨʫʢʪʫʨʘ 

ʣʘʤʧʨʦʬʠʨʦʚʘʷ. 
ɺ ʩʦʩʪʘʚʝ ʢʦʤʧʣʝʢʩʘ ʧʨʝʦʙʣʘʜʘʶʪ ʫʤʝʨʝʥʥʦʱʝʣʦʯʥʳʝ (ʨʠʩ. 23), ʨʝʞʝ 

ʚʩʪʨʝʯʘʶʪʩʷ ʥʦʨʤʘʣʴʥʦʱʝʣʦʯʥʳʝ ʨʘʟʥʦʩʪʠ. ʇʦʨʦʜʳ ʛʣʘʚʥʦʡ ʬʘʟʳ ʭʘʨʘʢʪʝʨʠ-
ʟʫʶʪʩʷ ʥʘʪʨʠʝʚʳʤ ʪʠʧʦʤ ʱʝʣʦʯʥʦʩʪʠ, ʛʨʘʥʠʪʦʠʜʳ ʪʨʝʪʴʝʡ ʬʘʟʳ ʧʨʝʠʤʫʱʝ-
ʩʪʚʝʥʥʦ ʢʘʣʠʝʚʦ-ʥʘʪʨʠʝʚʳʝ.  
ʅʘ ʜʠʩʢʨʠʤʠʥʘʮʠʦʥʥʳʭ ʜʠʘʛʨʘʤʤʘʭ (ʨʠʩ. 24) ʛʨʘʥʠʪʦʠʜʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ 

ʧʦʣʝ ʩʫʙʜʫʢʮʠʦʥʥʳʭ (ʧʦ ʘʚʪʦʨʘʤ ʜʠʘʛʨʘʤʤ ï ʦʩʪʨʦʚʦʜʫʞʥʳʭ) ʦʙʨʘʟʦʚʘʥʠʡ, 
ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ʦ ʚʥʫʪʨʠʧʣʠʪʥʳʭ ʦʙʩʪʘʥʦʚʢʘʭ, ʩʫʱʝʩʪʚʦ-
ʚʘʥʠʝ ʢʦʪʦʨʳʭ ʥʘ ʚʨʝʤʷ ʩʪʘʥʦʚʣʝʥʠʷ ʛʨʘʥʠʪʦʠʜʦʚ ʚʳʪʝʢʘʝʪ ʠʟ ʦʙʱʝʧʨʠʥʷʪʦʡ 
ʤʦʜʝʣʠ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʠ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʦʛʦ ʩʢʣʘʜʯʘʪʦʛʦ ʧʦʷʩʘ ʚ 
ʮʝʣʦʤ [23, 142, 61, 64, 30, 28]. ʇʦʷʚʣʝʥʠʝ ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʦʡ ʢʦʤʧʦʥʝʥʪʳ ʚ 
ʛʨʘʥʠʪʘʭ ʧʨʠʦʙʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ ʧʦʚʳʰʝʥʥʦʡ ʚʦʜʦʥʘ-
ʩʳʱʝʥʥʦʩʪʴʶ ʠʩʪʦʯʥʠʢʘ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʨʘʩʧʣʘʚʦʚ ï ʚʝʨʭʥʝʡ ʤʘʥʪʠʠ, ʦʙʫ-
ʩʣʦʚʣʝʥʥʦʡ ʝʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʣʠʪʝʣʴʥʦʡ ʩʫʙʜʫʢʮʠʦʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʦʡ ʚ 
ʧʨʝʜʝʣʘʭ ʘʢʪʠʚʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʦʢʨʘʠʥʳ [50, 51, 94]. 
ʕʪʠʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥ ʣʘʪʠʪʦʚʳʡ ʫʢʣʦʥ ʧʨʠʦʙʩʢʠʭ 

ʛʨʘʥʠʪʦʠʜʦʚ, ʥʘ ʢʦʪʦʨʳʡ, ʢʨʦʤʝ ʧʦʚʳʰʝʥʥʦʡ ʱʝʣʦʯʥʦʩʪʠ, ʫʢʘʟʳʚʘʶʪ ʚʳʩʦ-
ʢʠʝ ʩʦʜʝʨʞʘʥʠʷ ʙʘʨʠʷ ʠ ʵʢʩʪʨʝʤʘʣʴʥʦ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʪʨʦʥʮʠʷ 
(ʨʠʩ. 25). ʆʙʨʘʟʦʚʘʥʠʝ ʣʘʪʠʪʦʚʳʭ ʤʘʛʤ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʫʯʘʩʪʠʝʤ ʚ ʠʩʪʦʯʥʠʢʝ 
ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʦʛʦ ʠ ʧʣʶʤʦʚʦʛʦ ʚʝʱʝʩʪʚʘ [85]. 
ʂʨʦʤʝ ʪʦʛʦ, ʧʦʨʦʜʳ ʧʨʠʦʙʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʭʦʨʦʰʦ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʩ 

ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʤʠ ʛʨʘʥʠʪʦʠʜʘʤʠ ɸʥʛʘʨʦ-ɺʠʪʠʤʩʢʦʛʦ ʙʘʪʦʣʠʪʘ ɿʘʙʘʡʢʘ-
ʣʴʷ, ʜʣʷ ʢʦʪʦʨʳʭ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʘʥʘʣʦʛʠʯʥʘʷ ʩʧʝʮʠʬʠʢʘ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ 
ʩʦʩʪʘʚʘ [166] ʠ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʧʣʶʤʦʚʘʷ ʤʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ [176]. 
ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʛʨʘʥʠʪʦʠʜʘʭ ʧʨʠʦʙʩʢʦʛʦ ʢʦʤ-

ʧʣʝʢʩʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʠʭ ʬʨʘʢʮʠʦʥʠʨʦʚʘʥʠʷ (LaN/YbN = 
= 25ï45) ʟʘ ʩʯʝʪ ʦʙʦʛʘʱʝʥʠʷ ʣʝʛʢʠʤʠ ʈɿʕ ʠ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʳʤ ʝʚʨʦʧʠʝʚʳʤ 
ʤʠʥʠʤʫʤʦʤ. ʀʜʝʥʪʠʯʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʜʘʡʢʘʭ ʢʚʘʨʮʝʚʳʭ 
ʤʦʥʮʦʜʠʦʨʠʪ-ʧʦʨʬʠʨʠʪʦʚ ʠ ʩʧʝʩʩʘʨʪʠʪʦʚ (ʨʠʩ. 26, 27), ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʦʙʦ- 
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ʈʠʩ. 23. TAS-ʜʠʘʛʨʘʤʤʳ ʠ ʜʠʘʛʨʘʤʤʳ K2O/Na2OïSiO2 ʧʦʨʦʜ ʧʨʠʦʙʩʢʦʛʦ (ɸ, ɹ) ʠ  ʙʘʨ-

ʣʘʢʩʢʦʛʦ (ɺ, ɻ) ʢʦʤʧʣʝʢʩʦʚ. 

ɻʨʘʥʠʮʳ ʪʠʧʦʚ ʱʝʣʦʯʥʦʩʪʠ ʧʨʠʚʝʜʝʥʳ ʧʦ ʇʝʪʨʦʛʨʘʬʠʯʝʩʢʦʤʫ ʢʦʜʝʢʩʫ, 2009 ʛ. 
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ʈʠʩ. 24. ɼʠʩʢʨʠʤʠʥʘʮʠʦʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʛʨʘʥʠʪʦʠʜʦʚ ʧʨʠʦʙʩʢʦʛʦ, ʙʘʨʣʘʢʩʢʦʛʦ ʠ ʙʝ-

ʣʦʢʫʨʠʭʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʦʚ. 

ɸ, ɹ, ɺ, ɻ ï ʜʠʩʢʨʠʤʘʥʘʮʠʦʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ɼʞ. ʇʠʨʩʘ [184]; ʧʦʣʷ ʛʨʘʥʠʪʦʚ: syn-COLG ï ʩʠʥ-
ʢʦʣʣʠʟʠʦʥʥʳʭ, WPG ï ʚʥʫʪʨʠʧʣʠʪʥʳʭ, VAG ï ʦʩʪʨʦʚʦʜʫʞʥʳʭ, ORG ï ʦʢʝʘʥʠʯʝʩʢʠʭ ʭʨʝʙʪʦʚ; ɼ ï 
ʪʨʦʡʥʘʷ ʜʠʘʛʨʘʤʤʘ ʅ. ʍʘʨʨʠʩʘ [180]; 1, 2 ï ʧʨʠʦʙʩʢʠʡ ʢʦʤʧʣʝʢʩ, ʤʘʩʩʠʚʳ: 1 ï ʆʙʩʢʦʡ, 2 ï ʅʦʚʦʩʠ-
ʙʠʨʩʢʠʡ; 3ï5 ï ʙʘʨʣʘʢʩʢʠʡ ʢʦʤʧʣʝʢʩ, ʤʘʩʩʠʚʳ: 3 ï ɹʘʨʣʘʢʩʢʠʡ, 4 ï ʂʦʣʳʚʘʥʩʢʠʡ, 5 ï ʄʦʯʠʱʝʥʩʢʠʡ; 
6 ï ʙʝʣʦʢʫʨʠʭʠʥʩʢʠʡ ʢʦʤʧʣʝʢʩ, ʤʘʩʩʠʚ ʂʘʣʤʘʥʩʢʠʡ. 
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ʈʠʩ. 25. ɼʠʘʛʨʘʤʤʘ ʉʘʆ-Sr ʧʦʨʦʜ ʧʨʠʦʙʩʢʦʛʦ, ʙʘʨʣʘʢʩʢʦʛʦ ʠ ʙʝʣʦʢʫʨʠʭʠʥʩʢʦʛʦ ʢʦʤ-

ʧʣʝʢʩʦʚ. 

1ï4 ï ʧʦʨʦʜʳ ʧʨʠʦʙʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ: 1 ï ʛʨʘʥʠʪʦʠʜʳ ʆʙʩʢʦʛʦ ʤʘʩʩʠʚʘ; 2ï4 ï ʅʦʚʦʩʠʙʠʨʩʢʠʡ 
ʤʘʩʩʠʚ: 2 ï ʛʨʘʥʠʪʦʠʜʳ, 3 ï ʢʚʘʨʮʝʚʳʝ ʤʦʥʮʦʜʠʦʨʠʪ-ʧʦʨʬʠʨʠʪʳ, 4 ï ʩʧʝʩʩʘʨʪʠʪʳ; 5ï7 ï ʛʨʘʥʠʪʦʠʜʳ 
ʙʘʨʣʘʢʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʘʩʩʠʚʦʚ: 5 ï ɹʘʨʣʘʢʩʢʦʛʦ, 6 ï ʂʦʣʳʚʘʥʩʢʦʛʦ, 7 ï ʄʦʯʠʱʝʥʩʢʦʛʦ; 8 ï ʛʨʘʥʠ-
ʪʦʠʜʳ ʂʘʣʤʘʥʩʢʦʛʦ ʤʘʩʩʠʚʘ ʙʝʣʦʢʫʨʠʭʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʇʦʣʷ ʧʦʨʦʜ, ʧʨʦʠʟʚʦʜʥʳʭ ʠʩʭʦʜʥʳʭ 
ʤʘʛʤ ʧʦ ʜʘʥʥʳʤ [172]: I ï ʪʦʣʝʠʪʦʚʦʡ ʦʢʝʘʥʠʯʝʩʢʦʡ, II  ï ʪʦʣʝʠʪʦʚʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʠ ʦʩʪʨʦʚʦʜʫ-
ʞʥʦʡ, III  ï ʪʦʣʝʠʪʦʚʦʡ ʧʦʚʳʰʝʥʥʦʡ ʱʝʣʦʯʥʦʩʪʠ ʠ ʘʥʜʝʟʠʪʦʚʦʡ, IV ï ʣʘʪʠʪʦʚʦʡ, ʪʦʣʝʠʪʦʚʦʡ ʧʦʚʳ-
ʰʝʥʥʦʡ ʱʝʣʦʯʥʦʩʪʠ, ʱʝʣʦʯʥʦ-ʙʘʟʘʣʴʪʦʚʦʡ. 
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ʈʠʩ. 26. ʉʧʘʡʜʝʨ-ʜʠʘʛʨʘʤʤʳ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʨʦʜ ʧʨʠʦʙʩʢʦʛʦ ʢʦʤʧʣʝʢ-

ʩʘ: ɸ ï ʧʦʨʦʜʳ ʚʪʦʨʦʡ (ʛʣʘʚʥʦʡ ʬʘʟʳ), ɹ ï ʛʨʘʥʠʪʦʠʜʳ ʪʨʝʪʴʝʡ ʬʘʟʳ; ɺ ï ʤʦʥʮʦʜʠʦʨʠʪ-
ʧʦʨʬʠʨʠʪʳ ʠ ʩʧʝʩʩʘʨʪʠʪʳ ʪʨʝʪʴʝʡ ʬʘʟʳ. 

ʉʧʣʦʰʥʳʤʠ ʣʠʥʠʷʤʠ ʧʦʢʘʟʘʥʳ ʧʦʨʦʜʳ ʆʙʩʢʦʛʦ ʤʘʩʩʠʚʘ, ʥʫʥʢʪʠʨʥʳʤʠ ï ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ, ʪʦ-
ʯʝʯʥʳʤʠ ï ʩʧʝʩʩʘʨʪʠʪʳ ʅʦʚʦʩʠʙʠʩʢʦʛʦ ʤʘʩʩʠʚʘ; ʥʦʨʤʠʨʦʚʘʥʠʝ ʧʦ ʜʘʥʥʳʤ [186]. 


