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ʉɽɺɽʈʆ-ɺʆʉʊʆʂɸ ɸɿʀʀ 

 

ɹʘʨʪʦʚʘ ɸ.ɺ. 

ʀʩʪʦʨʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʥʠʟʦʚʴʝʚ ʂʦʣʳʤʳ ʚ ʢʘʡʥʦʟʦʝéééééééééé 11 
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ɺʘʩʠʣʴʝʚʘ ɸ.ɽ., ɻʦʛʦʣʝʚʘ ʉ.ʉ., ɿʝʤʥʫʭʦʚ ɸ.ʃ. 

ɼʦʢʝʤʙʨʠʡʩʢʠʝ ʙʘʟʠʪʳ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʙʦʨʪʘ ɸʥʘʙʘʨʩʢʦʛʦ ʤʘʩʩʠʚʘéééééééé 19 

ɻʘʣʘʥʠʥ ɸ.ɸ., ʂʫʨʙʘʥʦʚ ʈ.ʅ., ʃʳʪʢʠʥ ɺ.ʄ., ɺʘʩʠʣʴʝʚʘ ɸ.ʅ., ʐʘʧʦʰʥʠʢʦʚ ɻ.ʀ. 

ʅʦʚʳʝ ʜʘʥʥʳʝ ʦ ʩʪʨʦʝʥʠʠ ʠ ʚʦʟʨʘʩʪʝ ʥʠʞʥʝʧʘʣʝʦʣʠʪʠʯʝʩʢʦʡ ʩʪʦʷʥʢʠ ɼʠʨʠʥʛ 

(ʎʝʥʪʨʘʣʴʥʘʷ ʗʢʫʪʠʷ)ééééééééééééééééééééééééééé.. 23 

ɻʘʣʘʥʠʥ ɸ.ɸ., ɺʘʩʠʣʴʝʚʘ ɸ.ʅ., ʂʣʠʤʦʚʘ ʀ.ɺ., ʐʘʧʦʰʥʠʢʦʚ ɻ.ʀ., ʃʳʪʢʠʥ ɺ.ʄ. 

ʌʘʮʠʘʣʴʥʳʡ ʩʦʩʪʘʚ ʠ ʠʩʪʦʨʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʢʨʦʚʥʳʭ ʵʦʣʦʚʳʭ ʧʝʩʢʦʚ 

ʢʨʠʦʣʠʪʦʟʦʥʳ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠéééééééééééééééééééééé.. 27 

ɻʣʫʭʦʚ ɸ.ʅ., ʇʨʠʡʤʝʥʢʦ ɺ.ɺ., ʂʦʪʦʚ ɸ.ɹ., ɸʢʠʥʠʥ ɺ.ɺ., ʉʘʣʴʥʠʢʦʚʘ ɽ.ɹ., 

ʇʦʣʟʫʥʝʥʢʦʚ ɻ.ʆ. 

ʅʦʚʳʝ ʜʘʥʥʳʝ ʦ ʚʦʟʨʘʩʪʝ ʢʦʥʛʠʥʩʢʦʡ ʟʦʥʳ ʆʤʦʣʦʥʩʢʦʛʦ ʪʝʨʨʝʡʥʘ (ʉɺ ɸʟʠʠ)éééé 31 

ɻʨʠʥʝʥʢʦ ɺ.ʉ., ɹʘʨʘʥʦʚ ɺ.ɺ. 

ʄʘʛʤʘʪʠʯʝʩʢʠʝ ʠ ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʚ ʤʝʟʦʟʦʝ ɺʠʣʶʡʩʢʦʡ ʩʠʥʝʢʣʠʟʳ ʠ 

ʇʨʝʜʚʝʨʭʦʷʥʩʢʦʤ ʧʨʦʛʠʙʝ ééééééééééééééééééééééééé.. 33 

ɻʨʠʥʝʥʢʦ ɺ.ʉ., ɹʘʨʘʥʦʚ ɺ.ɺ. 

ʊʘʡʤʳʨʦ-ʉʘʭʘʣʠʥʩʢʘʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʘʷ ʟʦʥʘ: ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ 

ʫʛʣʝʚʦʜʦʨʦʜʳ ʚ ʧʦʜʥʘʜʚʠʛʦʚʳʭ ʨʝʟʝʨʚʫʘʨʘʭ, ʙʣʘʛʦʨʦʜʥʳʝ ʤʝʪʘʣʣʳ ʚ ʯʝʨʥʳʭ ʩʣʘʥʮʘʭ 

(ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʠʡ ʙʦʨʝʘʣʴʥʳʡ ʦʩʘʜʦʯʥʳʡ ʙʘʩʩʝʡʥ)ééééééééééééé. 37 

ɽʨʤʘʢʦʚ ʅ.ʅ., ɺʘʩʠʣʴʝʚ ɼ.ɸ., ʇʨʦʢʦʧʴʝʚ ɸ.ɺ., ʈʷʟʘʥʦʚ ʂ.ʇ., ʇʝʪʨʦʚ ɽ.ʆ. 

ʊʝʢʪʦʥʠʢʘ, ʩʪʨʘʪʠʛʨʘʬʠʷ ʠ ʤʘʛʤʘʪʠʟʤ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʬʣʘʥʛʘ ʀʥʴʷʣʠ-ɼʝʙʠʥʩʢʦʛʦ 

ʩʠʥʢʣʠʥʦʨʠʷééééééééééééééééééééééééééééééé. 42 

ʀʚʘʥʦʚ ɸ.ʀ., ʀʚʘʥʦʚ ʄ.ʉ., ɾʫʨʘʚʣʝʚ ɸ.ʀ., ʂʨʘʚʯʝʥʢʦ ɸ.ɸ., ʃʦʩʢʫʪʦʚ ɽ.ɽ., 

ʊʠʤʦʬʝʝʚ ɺ.ʌ., ɾʝʣʦʥʢʠʥʘ ʄ.ʉ. 

ʇʝʪʨʦʛʨʘʬʠʷ ʤʝʟʦʟʦʡʩʢʠʭ ʜʘʝʢ ʕʚʦʪʠʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ (ʖʞʥʘʷ ʗʢʫʪʠʷ, 

ɸʣʜʘʥʩʢʠʡ ʱʠʪ)éééééééééééééééééééééééééééééé  45 

ʀʚʘʥʦʚ ɸ.ʀ., ʀʚʘʥʦʚ ʄ.ʉ., ɾʫʨʘʚʣʝʚ ɸ.ʀ., ʂʨʘʚʯʝʥʢʦ ɸ.ɸ., ʃʦʩʢʫʪʦʚ ɽ.ɽ., 

ʊʠʤʦʬʝʝʚ ɺ.ʌ., ɾʝʣʦʥʢʠʥʘ ʄ.ʉ. 

ʇʝʪʨʦʛʨʘʬʠʷ ʤʝʟʦʟʦʡʩʢʠʭ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʧʦʨʦʜ ʄʠʭʘʡʣʦʚʩʢʦʛʦ ʤʘʩʩʠʚʘ (ʖʞʥʘʷ 

ʗʢʫʪʠʷ, ɸʣʜʘʥʩʢʠʡ ʱʠʪ)éééééééééééééééééééééééééé..  49 

ʀʤʘʝʚʘ ʃ.ʇ. 

ʊʠʧʳ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʣʝʡ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʬʣʘʥʛʘ ʂʦʣʳʤʦ-ʆʤʦʣʦʥʩʢʦʛʦ 

ʩʫʧʝʨʪʝʨʨʝʡʥʘéééééééééééééééééééééééééééééé... 53 

ʂʠʣʷʩʦʚ ɸ.ʅ. 

ʅʦʚʳʝ ʜʘʥʥʳʝ ʦ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʢʦʨʜʘʠʪʦʚ ʠʟ ʂʳʛʳʣʪʘʩʩʢʦʡ ʩʚʠʪʳ (ʚʝʨʭʥʠʡ 

ʧʘʣʝʦʟʦʡ) ɿʘʧʘʜʥʦʛʦ ɺʝʨʭʦʷʥʴʷééééééééééééééééééééééé.. 56 

ʂʦʟʴʤʠʥ ɹ.ʄ., ʐʠʙʘʝʚ ʉ.ɺ., ʄʘʢʘʨʦʚ ɸ.ɸ., ʊʫʢʪʘʨʦʚ ʈ.ʄ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʖʞʥʦʡ ʗʢʫʪʠʠééééééé 60 

ʂʦʣʦʩʦʚ ʇ.ʅ. 

ʉʧʦʩʦʙʳ ʨʘʟʤʥʦʞʝʥʠʷ ʛʨʠʙʦʚ ʚʝʥʜʘ ʛʁʦ-ʚʦʩʪʦʢʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳéééééé 64 

ʂʫʪʳʛʠʥ ʈ.ɺ. 

ʆ ʚʳʜʝʣʝʥʠʠ ʦʪʦʮʝʨʘʩʦʚʳʭ ʩʣʦʝʚ ʚ ʧʦʛʨʘʥʠʯʥʳʭ ʧʝʨʤʩʢʦ-ʪʨʠʘʩʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ 

ʢʦʙʶʤʠʥʩʢʦʡ ʟʦʥʳ ʖʞʥʦʛʦ ɺʝʨʭʦʷʥʴʷéééééééééééééééééééé. 68 
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ʃʝʪʫʥʦʚ ʉ.ʇ., ʂʦʨʦʣʴʢʦʚ ɸ.ʊ., ʉʘʩʠʤ ʉ.ɸ. 

ɻʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʧʦʟʠʮʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ Au-Cu-Mo-ʧʦʨʬʠʨʦʚʦʡ ʩʝʨʠʠ ɿʘʙʘʡʢʘʣʦ-

ɸʤʫʨʩʢʦʛʦ ʨʝʛʠʦʥʘéééééééééééééééééééééééééééé... 72 

ʄʘʢʘʨʦʚ ɸ.ɸ., ʂʦʟʴʤʠʥ ɹ.ʄ., ʐʠʙʘʝʚ ʉ.ɺ.  

ɻʝʦʬʠʟʠʯʝʩʢʠʝ ʧʦʣʷ ʠ ʨʘʟʚʠʪʠʝ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʏʘʨʫʦʜʠʥʩʢʦʛʦ ʨʦʷ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡéééééééééééééééééééééééééééééé.. 76 

ʄʘʢʦʰʠʥ ɺ.ʀ. 

ɹʨʘʭʠʦʧʦʜʳ ʢʫʙʘʣʘʭʩʢʦʡ ʩʚʠʪʳ ʥʠʟʦʚʴʷ ʨ. ʃʝʥʳ (ʂʫʙʘʣʘʭʩʢʠʡ ʨʘʟʨʝʟ)ééééééé 78 

ʄʠʣʘʫʰʢʠʥ ʄ.ɺ. 

ʄʠʥʝʨʘʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʫʣʴʪʨʘʢʘʣʠʝʚʳʭ ʧʦʨʦʜ ʫʯʘʩʪʢʘ ʂʘʣʶʤʥʳʡ 

ʉʳʥʥʳʨʩʢʦʛʦ ʤʘʩʩʠʚʘ (ʉʝʚʝʨʥʦʝ ʇʨʠʙʘʡʢʘʣʴʝ)éééééééééééééééé... 81 

ʅʠʢʦʣʘʝʚ ɸ.ʀ., ɹʘʨʘʥʦʚ ɺ.ɺ. 

ʋʥʠʢʘʣʴʥʘʷ ʥʘʭʦʜʢʘ ʩʠʣʫʨʠʡʩʢʠʭ ʢʦʨʘʣʣʦʚ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɿʘʧʘʜʥʦʡ ʗʢʫʪʠʠéé 85 

ʆʙʦʣʢʠʥ ɸ.ʇ. 

ʉʝʡʩʤʦʬʘʮʠʠ ʚʫʣʢʘʥʠʪʦʚ ʋʣʢʘʥʦ-ʂʳʣʣʘʭʩʢʦʛʦ ʨʠʬʪʘ ɸʣʜʘʥʦ-ʄʘʡʩʢʦʛʦ ʧʨʦʛʠʙʘ ʧʦ 

ʜʘʥʥʳʤ ʩʝʡʩʤʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘéééééééééééééééééé. 90 

ʇʦʧʦʚ ʅ.ɺ., ʄʘʣʴʢʦʚʝʮ ɺ.ɻ., ʃʠʭʘʥʦʚ ʀ.ʀ. 

ɺʦʟʨʘʩʪ ʠ ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʂʘʣʘʨʩʢʦʛʦ ʤʘʩʩʠʚʘ ʘʚʪʦʥʦʤʥʳʭ ʘʥʦʨʪʦʟʠʪʦʚ 

(ʶʛʦ-ʟʘʧʘʜ ɸʣʜʘʥʦ-ʉʪʘʥʦʚʦʛʦ ʱʠʪʘ)ééééééééééééééééééééé. 94 

ʇʨʠʡʤʝʥʢʦ ɺ.ɺ., ɻʣʫʭʦʚ ɸ.ʅ., ɸʢʠʥʠʥ ɺ.ɺ., ʂʦʪʦʚ ɸ.ɹ., ʂʫʟʥʝʮʦʚ ɸ.ɹ., 

ʉʘʣʴʥʠʢʦʚʘ ɽ.ɹ., ʇʦʣʟʫʥʝʥʢʦʚ ɻ.ʆ. 

ʇʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʡ ʦʢʨʘʠʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʨʠʬʪʦʛʝʥʥʳʡ ʤʘʛʤʘʪʠʟʤ 

ʆʤʦʣʦʥʩʢʦʛʦ ʢʨʘʪʦʥʥʦʛʦ ʪʝʨʨʝʡʥʘ ʠ ʵʧʠʪʝʨʤʘʣʴʥʦʝ Au-Ag ʦʨʫʜʝʥʝʥʠʝ (ʉɺ ɸʟʠʠ)éé 98 

ʇʨʠʡʤʝʥʢʦ ɺ.ɺ., ɻʣʫʭʦʚ ɸ.ʅ. 

ʇʦʣʠʬʦʨʤʘʮʠʦʥʥʦʩʪʴ ʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʵʧʠʪʝʨʤʘʣʴʥʦʝ Au-Ag ʦʨʫʜʝʥʝʥʠʝ (ʉɺ 

ɸʟʠʠ)éééééééééééééééééééééééééééééééééé. 101 

ʇʨʦʢʦʧʴʝʚ ɸ.ɺ., ʈʷʟʘʥʦʚ ʂ.ʇ., ɺʘʩʠʣʴʝʚ ɼ.ɸ., ʇʝʪʨʦʚ ɽ.ʆ., ɽʨʤʘʢʦʚ ʅ.ʅ.,  

ʖʜʠʥ ʉ.ɺ. 

ʅʦʚʳʝ ʜʘʥʥʳʝ ʦ ʚʦʟʨʘʩʪʝ ʠ ʩʦʩʪʘʚʝ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ ʋʷʥʜʠʥʦ-ʗʩʘʯʥʝʥʩʢʦʡ 

ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʜʫʛʠ ʠ ʛʨʘʥʠʪʦʠʜʦʚ ʛʣʘʚʥʦʛʦ ʧʦʷʩʘ (ʉɺ ɸʟʠʠ)éééééééééé.. 105 

ʇʨʦʪʦʧʦʧʦʚ ʈ.ʀ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʠ ʛʝʦʣʦʛʦʩʲʸʤʦʯʥʳʝ ʨʘʙʦʪʳ ʤʘʩʰʪʘʙʘ 1:50 000 - 

ʦʩʥʦʚʘ ʛʦʩʛʝʦʣʢʘʨʪ ʇʨʠʢʦʣʳʤʩʢʦʛʦ ʪʝʨʨʝʡʥʘééééééééééééééééé..  109 

ʈʘʩʩʢʘʟʦʚ ʉ.ɺ., ʏʫʚʘʰʦʚʘ ʀ.ʉ., ʗʩʥʳʛʠʥʘ ʊ.ɸ. 

ɸʥʦʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʫʨʘʥʘ, ʢʘʣʠʷ ʠ ʞʝʣʝʟʘ ʚ ʠʩʪʦʯʥʠʢʘʭ ʢʘʡʥʦʟʦʡʩʢʠʭ 

ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ ʦʙʣʘʩʪʠ ʧʝʨʝʭʦʜʘ ʢʦʨʘïʤʘʥʪʠʷ ʥʘ ʶʞʥʦʤ ʢʨʘʶ ʉʠʙʠʨʩʢʦʛʦ 

ʧʘʣʝʦʢʦʥʪʠʥʝʥʪʘ ééééééééééééééééééééééééééééé.. 113 

ʊʫʢʪʘʨʦʚ ʈ.ʄ., ʐʠʙʘʝʚ ʉ.ɺ., ʂʦʟʴʤʠʥ ɹ.ʄ., ɻʝʡʩʣʝʨ ɺ., ʇʣʸʪʮ ɸ., ʍʘʙʝʨʣʘʥʜ ʂ., 

ʂʨʶʛʝʨ ʌ., ɹʘʨʘʥʦʚ ɹ.ɺ., ʎʫʢʘʥʦʚ ʅ.ɺ., ʂʨʳʣʦʚ ɸ.ɸ. 

Cʝʡʩʤʠʯʥʦʩʪʴ ʘʨʢʪʠʯʝʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʗʢʫʪʠʠ ʚ 2019 ʛʦʜʫééééééééééé... 115 

ʐʢʦʜʟʠʥʩʢʠʡ ɺ.ʉ. 

ɻʝʦʜʠʥʘʤʠʢʘ ʨʘʥʥʝʡ ɿʝʤʣʠééééééééééééééééééééééééé. 119 

 

ɻɽʆʃʆɻʀʗ ʀ ʄʀʅɽʈɸʃʆɻʀʗ ʈʋɼʅʓʍ ʄɽʉʊʆʈʆɾɼɽʅʀʁ 

ʉɽɺɽʈʆ-ɺʆʉʊʆʂɸ ʈʆʉʉʀʀ 

 

ɸʣʝʢʩʘʥʜʨʦʚ ɸ.ʈ. 

ʈʘʟʣʠʯʥʳʝ ʪʠʧʳ ʮʝʦʣʠʪʦʚʦʛʦ ʩʳʨʴʷ ʂʝʤʧʝʥʜʷʡʩʢʦʛʦ ʮʝʦʣʠʪʦʥʦʩʥʦʛʦ ʨʘʡʦʥʘéééé 122 

ɸʣʝʢʩʝʝʚ ɺ.ʀ. 

ʊʠʧʦʤʦʨʬʠʟʤ ʢʘʩʩʠʪʝʨʠʪʘ ʢʘʢ ʠʥʜʠʢʘʪʦʨ ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʛʝʥʝʟʠʩʘ ʘʧʦʛʨʘʥʠʪʦʚ 

ʂʝʩʪʸʨʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʗʢʫʪʠʷ)éééééééééééééééééééé... 127 



5 

 

ɸʥʠʩʠʤʦʚʘ ɻ.ʉ., ʂʦʥʜʨʘʪʴʝʚʘ ʃ.ɸ., ʂʘʨʜʘʰʝʚʩʢʘʷ ɺ.ʅ., ʉʦʢʦʣʦʚ ɽ.ʇ. 

ʊʝʢʩʪʫʨʥʦ-ʩʪʨʫʢʪʫʨʥʳʝ ʠ ʤʠʥʝʨʘʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʫʜ 

ʉʧʦʢʦʡʥʠʥʩʢʦʛʦ ʫʟʣʘ (ɸʣʜʘʥʦ-ʉʪʘʥʦʚʦʡ ʱʠʪ)ééééééééééééééééé. 129 

ɹʘʨʘʥʦʚ ʃ.ʅ., ʊʦʣʩʪʦʚ ɸ.ɺ. 

ʄʦʨʬʦʣʦʛʠʷ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʨʦʩʩʳʧʥʦʛʦ ʟʦʣʦʪʘ ʏʘʨʦ-ʉʠʥʩʢʦʡ ʧʣʦʱʘʜʠéééé 134 

ɹʘʨʘʥʦʚ ʃ.ʅ., ʊʦʣʩʪʦʚ ɸ.ɺ. 

ʉʫʣʴʬʠʜʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʘʧʘʪʠʪ-ʤʘʛʥʝʪʠʪʦʚʳʭ ʨʫʜ ʤʘʩʩʠʚʘ ʊʦʤʪʦʨééééééé 138 

ɹʘʪʫʛʠʥʘ ʅ.ʉ. 

ʇʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʦʩʚʦʝʥʠʷ ʫʛʦʣʴʥʦʛʦ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ 

ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʗʢʫʪʠʠééééééééééééééééééééééééé... 142 

ɹʦʥʜʘʨʴ ʅ.ɸ., ʂʨʘʚʯʝʥʢʦ ɸ.ɸ., ʇʦʧʦʚ ʅ.ɺ., ʆʢʨʫʛʠʥ ɸ.ɺ., ɹʝʨʸʟʢʠʥ ɺ.ʀ. 

ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʜʦʢʝʤʙʨʠʡʩʢʠʭ ʛʦʨʥʳʭ 

ʧʦʨʦʜʘʭ ɸʣʜʘʥʩʢʦʡ ʛʨʘʥʫʣʠʪʦ-ʛʥʝʡʩʦʚʦʡ ʦʙʣʘʩʪʠééééééééééééééé.. 146 

ɺʘʩʠʣʴʝʚʘ ɸ.ʅ., ʂʫʨʙʘʥʦʚ ʈ.ʅ., ɻʘʣʘʥʠʥ ɸ.ɸ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʧʪʠʢʦ-ʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ ʠ ʢʦʩʤʦʛʝʥʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷéé. 150 

ɻʝʨʘʩʠʤʦʚ ɹ.ɹ., ɾʝʣʦʥʢʠʥ ʈ.ʖ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ ʨʦʩʩʳʧʥʦʛʦ ʟʦʣʦʪʘ ʢʘʢ ʧʦʠʩʢʦʚʳʡ ʧʨʠʟʥʘʢ ʧʨʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʝʛʦ ʠʩʪʦʯʥʠʢʦʚ (ʥʘ ʧʨʠʤʝʨʝ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ).. 154 

ɻʣʫʭʦʚ ɸ.ʅ., ʇʨʠʡʤʝʥʢʦ ɺ.ɺ., ʌʦʤʠʥʘ ʄ.ʀ. 

ɿʦʣʦʪʦ-ʩʝʨʝʙʨʦ-ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʦʝ ʦʨʫʜʝʥʝʥʠʝ ʂʦʥʛʠʥʩʢʦʡ ʟʦʥʳ ʆʤʦʣʦʥʩʢʦʛʦ 

ʪʝʨʨʝʡʥʘ (ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ɸʟʠʠ)ééééééééééééééééééééééé... 158 

ɻʦʨʷʯʝʚ ʅ.ɸ., ɻʘʤʷʥʠʥ ɻ.ʅ., ʂʨʷʞʝʚ ʉ.ɻ., ʎʳʛʘʥʢʦʚ ɸ.ɸ. 

ɼʝʣʷʥʢʠʨʩʢʘʷ ʣʦʢʘʣʴʥʘʷ ʟʦʣʦʪʦʨʫʜʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ (ʗʥʦ-ʂʦʣʳʤʩʢʠʡ ʧʦʷʩ, 

ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʈʦʩʩʠʠ)ééééééééééééééééééééééééééé. 160 

ʂʘʨʜʘʰʝʚʩʢʘʷ ɺ.ʅ., ɸʥʠʩʠʤʦʚʘ ɻ.ʉ. 

ɼʘʥʥʳʝ ʦʙ ʠʟʦʪʦʧʥʦʤ ʩʦʩʪʘʚʝ ʩʝʨʳ ʠ ʦʩʤʠʷ ʩʫʣʴʬʠʜʦʚ ʨʫʜʦʧʨʦʷʚʣʝʥʠʷ ɼʳʚʦʢ 

(ɺʝʨʭʥʝʘʣʛʦʤʠʥʩʢʠʡ ʨʘʡʦʥ, ʖʞʥʘʷ ʗʢʫʪʠʷ)éééééééééééééééééé 164 

ʂʠʨʩʘʥʦʚ ɸ.ɸ., ʃʠʧʠʷʡʥʝʥ ʂ.ʃ., ʉʤʠʨʥʦʚ ʄ.ʖ., ʂʠʨʩʘʥʦʚ ɻ.ɸ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʨʝʦʣʦʚ ʦʢʦʣʦʨʫʜʥʳʭ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʠʟʤʝʥʝʥʥʳʭ ʧʦʨʦʜ ʧʦ ʤʘʪʝʨʠʘʣʘʤ 

ʦʙʨʘʙʦʪʢʠ ʢʦʩʤʠʯʝʩʢʠʭ ʛʠʧʝʨʩʧʝʢʪʨʘʣʴʥʳʭ ʜʘʥʥʳʭ (ʥʘ ʧʨʠʤʝʨʝ ʃʦʤʘʤʩʢʦʡ ʧʣʦʱʘʜʠ) 

(ʈʝʩʧʫʙʣʠʢʘ ʉʘʭʘ (ʗʢʫʪʠʷ))éééééééééééééééééééééééé. 166 

ʂʦʣʦʤʠʝʮ ɺ.ʃ. 

ʅʝʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʜʦʣʴʥʳʭ ʧʨʦʬʠʣʝʡ ʚʦʜʦʪʦʢʦʚ ʠ ʧʦʠʩʢʠ ʨʦʩʩʳʧʥʦʛʦ 

ʟʦʣʦʪʘéééééééééééééééééééééééééééééééééé 170 

ʂʦʣʦʤʠʝʮ ɺ.ʃ. 

ʇʦʟʜʥʝʢʘʡʥʦʟʦʡʩʢʠʝ ʵʪʘʧʳ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʚʦ ʚʧʘʜʠʥʘʭ ɹʘʡʢʘʣʴʩʢʦʡ ʨʠʬʪʦʚʦʡ 

ʟʦʥʳ ʠ ʠʭ ʩʚʷʟʴ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʥʝʨʫʜʥʦʛʦ ʩʳʨʴʷéééééééé.. 172 

ʂʦʥʜʨʘʪʴʝʚʘ ʃ.ɸ., ɸʥʠʩʠʤʦʚʘ ɻ.ʉ., ʂʘʨʜʘʰʝʚʩʢʘʷ ɺ.ʅ., ʉʦʢʦʣʦʚ ɽ.ʇ.,  

ʍʘʣʛʘʝʚ ɽ.ʋ. 

ʊʠʧʦʤʦʨʬʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʘʤʦʨʦʜʥʦʛʦ ʟʦʣʦʪʘ ʉʧʦʢʦʡʥʠʥʩʢʦʛʦ ʫʟʣʘ (ɸʣʜʘʥʦ-

ʉʪʘʥʦʚʦʡ ʱʠʪ)éééééééééééééééééééééééééééééé.. 

 

 

 

176 

ʂʦʧʳʣʦʚʘ ɸ.ɻ. 

ɻʝʦʭʠʤʠʷ ʩʘʤʦʨʦʜʥʦʛʦ ʞʝʣʝʟʘéééééééééééééééééééééééé 180 

ʂʦʩʪʠʥ ɸ.ɺ. 

ʅʦʚʳʡ ʤʠʥʝʨʘʣʴʥʳʡ ʧʘʨʘʛʝʥʝʟʠʩ ʜʠʦʨʠʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ Fe-ʦʢʩʠʜʥʳʭ-Cu-Au ʨʫʜ 
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ɸʨʠʘʜʥʝʥʩʢʦʡ ʠʥʪʨʫʟʠʝʡ ʫʣʴʪʨʘʙʘʟʠʪʦʚ (ʇʨʠʤʦʨʴʝ)éééééééééééééé.. 204 

ʄʫʩʪʘʬʠʥ ʉ.ʂ., ɸʥʠʩʠʤʦʚʘ ɻ.ʉ. 

ʂʦʤʧʣʝʢʩʥʦʝ ʟʦʣʦʪʦ-ʩʫʨʴʤʷʥʦʝ ʦʨʫʜʝʥʝʥʠʝ ʚ ʪʝʨʨʝʡʥʦʚʳʭ ʩʪʨʫʢʪʫʨʘʭ ɸʟʠʠéééé. 206 

ʆʚʩʦʚ ʈ.ʅ. 

ʉʪʨʫʢʪʫʨʥʘʷ ʧʦʟʠʮʠʷ ʅʘʪʘʣʢʠʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷééééééééééééééé. 210 

ʆʢʨʫʛʠʥ ɸ.ɺ., ɿʝʤʥʫʭʦʚ ɸ.ʃ., ɾʫʨʘʚʣʝʚ ɸ.ʀ. 

ʃʠʢʚʘʮʠʦʥʥʦʝ PGE-CU-NI ʩʫʣʴʬʠʜʥʦʝ ʨʫʜʦʧʨʦʷʚʣʝʥʠʝ ʚ ʜʦʣʝʨʠʪʘʭ ʚʦʩʪʦʯʥʦʛʦ 

ʩʢʣʦʥʘ ɸʥʘʙʘʨʩʢʦʛʦ ʱʠʪʘéééééééééééééééééééééééééé 213 

ʇʦʣʫʬʫʥʪʠʢʦʚʘ ʃ.ʀ., ʌʨʠʜʦʚʩʢʠʡ ɺ.ʖ., ʊʘʨʘʩʦʚ ʗ.ɸ., ʂʫʜʨʠʥ ʄ.ɺ. 

ʄʠʥʝʨʘʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʚʢʨʘʧʣʝʥʥʘʷ ʩʫʣʴʬʠʜʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ 
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ʈʝʥʪʛʝʥʦʛʨʘʬʠʷ ʠ ʀʂ ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʷʢʫʪʠʪʦʚééééééééééééééééé. 340 
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ɺʘʩʠʣʴʝʚ ʄ.ʉ. 
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ɺʘʩʠʣʴʝʚʘ ʊ.ʀ., ʃʝʛʦʩʪʘʝʚʘ ʗ.ɹ. 
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ʪʝʣ ɼʘʣʜʳʥʩʢʦʛʦ ʢʠʤʙʝʨʣʠʪʦʚʦʛʦ ʧʦʣʷ éééééééééééééééééééé 354 

ɺʘʭʨʠʥ ʀ.ʉ. 
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ɺʦʟʤʦʞʥʦʩʪʠ ʤʝʪʦʜʘ ʀʂ-ʬʫʨʴʝ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʚ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ é... 363 

ɻʦʣʦʣʦʙʦʚʘ ɸ.ɻ., ʃʝʛʦʩʪʘʝʚʘ ʗ.ɹ. 

ɺʣʠʷʥʠʝ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʩʦʜʝʨʞʘʥʠʝ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʤʝʨʟʣʦʪʥʳʭ ʧʦʯʚʘʭéééééééééééé 367 

ɽʛʦʨʦʚʘ ʅ.ʄ., ɸʣʝʢʩʘʥʜʨʦʚ ɸ.ʈ., ʇʝʨʤʷʢʦʚ ʇ.ʇ. 

ʆʯʠʩʪʢʘ ʚʦʜʳ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʟʘʛʨʫʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ éééééééééééééééééééééééééé. 371 

ɽʬʠʤʦʚ ʉ.ɽ., ɸʣʝʢʩʘʥʜʨʦʚ ɸ.ʈ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʩʦʨʙʝʥʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʬʠʣʴʪʨʫʶʱʝʡ ʟʘʛʨʫʟʢʠ ʜʣʷ 

ʦʯʠʩʪʢʠ ʧʠʪʴʝʚʦʡ ʚʦʜéréééééééééééééééééééééééééé 374 

ɿʝʤʣʷʥʩʢʦʚʘ ɸ.ɸ., ʅʝʩʪʝʨʦʚʘ ʅ.ɺ., ʄʘʢʘʨʴʝʚʘ ʆ.ʄ. 

ʀʟʤʝʥʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʯʥʦʛʦ ʣʴʜʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʈʦʩʩʠʠééééééééé 378 

ɿʝʤʣʷʥʩʢʦʚʘ ɸ.ɸ., ʄʘʢʘʨʴʝʚʘ ʆ.ʄ., ʐʠʭʦʚ ɸ.ʅ., ɸʣʝʢʩʝʝʚ ɺ.ʈ., ʅʝʩʪʝʨʦʚʘ ʅ.ɺ., 

ʆʩʪʘʰʦʚ ɸ.ɸ. 

ʄʥʦʛʦʣʝʪʥʷʷ ʜʠʥʘʤʠʢʘ ʧʣʦʱʘʜʠ ʠ ʦʙʲʝʤʦʚ ɸʥʤʘʥʛʳʥʜʠʥʩʢʦʡ ʥʘʣʝʜʠ (ʄʘʛʘʜʘʥʩʢʘʷ 

ʦʙʣʘʩʪʴ, ʈʦʩʩʠʷ)éééééééééééééééééééééééééééééé 381 
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Annotation. Was analyzed retrospective data and obtained our own new materials on the 

structure of the Cenozoic cover of the South-Eastern part of the (within the R-57 sheet). 

The position of Paleogene and Neogene rocks in boreholes was clarified, and the age of 

weathering crusts emerging to the day surface was determined. The history of geological 

development in the Cenozoic from the Paleocene to the Holocene is traced, the stages of 

tectonic activation and formation of regional peneplains in the Cenozoic are identified, and 

the relationship of the modern relief with tectonic events in the Cenozoic is traced. 

 

ɺ 2020 ʛʦʜʫ ʟʘʚʝʨʰʠʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʘʚʪʦʨʩʢʦʛʦ ʚʘʨʠʘʥʪʘ ʢʦʤʧʣʝʢʪʘ ɻɻʂ-1000/3 ʣʠʩʪʘ 

R-57 [1]. ʃʠʩʪ ʦʭʚʘʪʳʚʘʝʪ ʪʝʨʨʠʪʦʨʠʶ ʂʦʣʳʤʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ, ʷʚʣʷʶʱʝʡʩʷ ʶʛʦ-ʚʦʩʪʦʯʥʳʤ 

ʦʢʦʥʯʘʥʠʝʤ ʇʨʠʤʦʨʩʢʦʡ ʥʘʣʦʞʝʥʥʦʡ ʚʧʘʜʠʥʳ, ʦʙʨʘʤʣʸʥʥʦʡ ʚ ʶʞʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʷʭ ʣʠʩʪʘ 

ʩʢʣʘʜʯʘʪʦ-ʛʣʳʙʦʚʳʤʠ ʠ ʛʣʳʙʦʚʳʤʠ ʛʦʨʘʤʠ ɸʥʶʡʩʢʦʛʦ ʥʘʛʦʨʴʷ ʠ ʖʢʘʛʠʨʩʢʦʛʦ ʧʣʦʩʢʦʛʦʨʴʷ, 

ʚʢʣʶʯʘʝʪ ʯʘʩʪʴ ʰʝʣʴʬʘ ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʤʦʨʷ. ʇʦʯʪʠ 90 % ʧʣʦʱʘʜʠ ʣʠʩʪʘ ʟʘʥʷʪʦ 

ʢʘʡʥʦʟʦʡʩʢʠʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʤʦʱʥʦʩʪʴ ʠʭ 600 ʤ ʚ ʶʞʥʦʡ ʠ ʙʦʣʝʝ 2 000 ʤ ï ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʚʧʘʜʠʥʳ. 

ʊʝʨʨʠʪʦʨʠʷ ʣʠʩʪʘ R-57 ʫʥʠʢʘʣʴʥʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʣʥʦʪʳ ʨʘʟʨʝʟʘ ʢʘʡʥʦʟʦʡʩʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ, 

ʦʭʚʘʪʳʚʘʶʱʝʛʦ ʚ ʧʦʣʥʦʤ ʦʙʲʸʤʝ ʚʦʟʨʘʩʪʥʦʡ ʠʥʪʝʨʚʘʣ ʦʪ ʧʘʣʝʦʮʝʥʘ ʜʦ ʛʦʣʦʮʝʥʘ ʚʢʣʶʯʠʪʝʣʴʥʦ. 

ɿʜʝʩʴ ʥʘ ʩʫʙʰʠʨʦʪʥʦʤ ʦʪʨʝʟʢʝ ʨʝʢʠ ʂʦʣʳʤʳ ʨʘʩʧʦʣʦʞʝʥʳ 4 ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʩʢʚʘʞʠʥʳ, 

ʚʩʢʨʳʚʘʶʱʠʝ ʚʝʩʴ ʨʘʟʨʝʟ ʜʦʯʝʪʚʝʨʪʠʯʥʦʛʦ ʢʘʡʥʦʟʦʷ ʂʦʣʳʤʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʦʪ 

ʥʠʞʥʝʧʘʣʝʦʮʝʥʦʚʳʭ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ ʜʦ ʙʝʛʫʥʦʚʩʢʦʡ ʩʚʠʪʳ ʧʣʠʦʮʝʥʘ. ɺ ʦʙʥʘʞʝʥʠʷʭ ʧʦ 

ʙʝʨʝʛʘʤ ʨʝʢ ʂʦʣʳʤʘ, ɹʦʣʴʰʦʡ ʠ ʄʘʣʳʡ ɸʥʶʡ, ʂʨʝʩʪʦʚʢʘ, ʆʣʸʨ, ʏʫʢʦʯʴʷ ʜʨ., ʘ ʪʘʢʞʝ 

ʩʢʚʘʞʠʥʘʤʠ ʟʦʥʜʠʨʦʚʦʯʥʦʛʦ ʙʫʨʝʥʠʷ, ʚʩʢʨʳʪʳ ʦʙʨʘʟʦʚʘʥʠʷ ʦʪ ʙʝʛʫʥʦʚʩʢʦʡ ʩʚʠʪʳ ʧʣʠʦʮʝʥʘ ʜʦ 

ʛʦʣʦʮʝʥʘ. ʅʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨ. ʂʦʣʳʤʳ ʚ ʨʘʡʦʥʝ ʧʦʩ. ʏʝʨʩʢʠʡ ʦʙʥʘʞʘʶʪʩʷ ʤʠʦʮʝʥʦʚʳʝ ʢʦʨʳ 

ʚʳʚʝʪʨʠʚʘʥʠʷ. ʅʘ ʵʪʦʡ ʧʣʦʱʘʜʠ ʨʘʩʧʦʣʦʞʝʥʳ ʩʪʨʘʪʦʪʠʧʳ ʠ ʦʧʦʨʥʳʝ ʨʘʟʨʝʟʳ ʤʥʦʛʠʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʢʘʡʥʦʟʦʷ, ʨʝʛʠʦʥʘʣʴʥʳʭ ʥʘʜʛʦʨʠʟʦʥʪʦʚ ʠ ʛʦʨʠʟʦʥʪʦʚ. 

ʇʨʠ ʨʘʙʦʪʘʭ ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʢʦʤʧʣʝʢʪʘ ɻʂ-1000/3 ʙʳʣʠ ʩʦʙʨʘʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚʩʝ 

ʜʦʩʪʫʧʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦ ʢʘʡʥʦʟʦʶ, ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ, ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ 

ʵʪʦʡ ʧʣʦʱʘʜʠ ʠ ʜʨ., ʚʢʣʶʯʘʶʱʠʝ ʦʪʯʸʪʳ ʠ ʦʧʫʙʣʠʢʦʚʘʥʥʫʶ ʣʠʪʝʨʘʪʫʨʫ, ʜʦʧʦʣʥʝʥʥʳʝ 

ʩʦʙʩʪʚʝʥʥʳʤʠ ʧʦʣʝʚʳʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʠ ʥʦʚʳʤʠ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ ʨʘʟʥʦʡ ʜʝʪʘʣʴʥʦʩʪʠ, ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ, 

ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʧʦ ʵʪʦʡ ʧʣʦʱʘʜʠ. ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʢʚʘʞʠʥ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʚʫʭ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ, ʥʘʡʜʝʥʦ ʧʦʩʣʦʡʥʦʝ ʠʭ ʦʧʠʩʘʥʠʝ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʦʚʝʩʪʠ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʠʭ 

ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ. ʃʠʪʦʣʦʛʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʩʦʚʤʝʱʝʥʳ ʩ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤʠ (ʚ 
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ʦʩʥʦʚʥʦʤ ʵʪʦ ʧʘʣʠʥʦʣʦʛʠʷ, ʤʠʢʨʦʬʘʫʥʠʩʪʠʯʝʩʢʠʡ, ʢʘʨʧʦʣʦʛʠʯʝʩʢʠʡ ʠ ʜʠʘʪʦʤʦʚʳʡ ʘʥʘʣʠʟʳ) ʠ 

ʧʘʣʝʦʤʘʛʥʠʪʥʳʤʠ. ʇʨʠ ʧʦʣʝʚʳʭ ʨʘʙʦʪʘʭ (2018 ʠ 2019 ʛ.) ʫʜʘʣʦʩʴ ʠʟʫʯʠʪʴ ʨʘʟʨʝʟʳ ʢʦʨ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʚ ʨʘʡʦʥʝ ʧʦʩ. ʏʝʨʩʢʠʡ ʠ ʤʳʩ ʂʘʤʝʥʥʳʡ, ʩʪʨʘʪʦʪʠʧʳ ʠ ʦʧʦʨʥʳʝ ʨʘʟʨʝʟʳ 

ʙʝʛʫʥʦʚʩʢʦʡ (ʧʣʠʦʮʝʥ), ʢʫʪʫʷʭʩʢʦʡ (ʧʴʷʯʝʥʮʢʠʡ-ʛʝʣʘʟʩʢʠʡ ʷʨʫʩʳ), ʦʣʸʨʩʢʦʡ, ʤʘʘʩʪʘʭʩʢʦʡ, 

ʝʜʦʤʥʦʡ ʠ ʘʣʸʰʢʠʥʩʢʦʡ ʩʚʠʪ, ʘʣʘʩʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʜʨ. ʇʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ, ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʘʙʩʦʣʶʪʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ (ʜʣʷ 

ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ï 14ʉ ʠ OSL). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʳʰʝ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʧʘʣʝʦʛʝʥʦʚʳʭ ʠ ʥʝʦʛʝʥʦʚʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ, ʚʩʢʨʳʪʳʭ ʩʢʚʘʞʠʥʘʤʠ, ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʪʦʯʥʝʥʳ ʛʨʘʥʠʮʳ ʩʚʠʪ ʠ ʪʦʣʱ, 

ʧʨʦʩʣʝʞʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʝʣʴʝʬʘ ʩ ʢʘʡʥʦʟʦʡʩʢʠʤʠ ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʩʦʙʳʪʠʷʤʠ, 

ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʘ ʠʩʪʦʨʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʦʪ ʧʘʣʝʦʮʝʥʘ ʜʦ ʛʦʣʦʮʝʥʘ 

(ʈʠʩʫʥʦʢ 1). 

ɼʚʝ ʩʚʠʪʳ ʵʦʮʝʥʘ, ʤʫʦʣʩʢʘʷ ʠ ʧʘʨʰʠʥʩʢʘʷ, ʚʳʜʝʣʝʥʥʳʝ ʧʦ ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʚ 1998 

ʛʦʜʫ [2], ʙʳʣʠ ʟʘʤʝʥʝʥʳ ʥʘ ʚʳʜʝʣʝʥʥʫʶ ʨʘʥʝʝ ʧʨʠ ʙʫʨʝʥʠʠ ʩʢʚʘʞʠʥ [3] ʣʘʢʝʝʚʩʢʫʶ ʩʚʠʪʫ. ʂʘʢ 

ʬʘʮʠʘʣʴʥʳʡ ʘʥʘʣʦʛ ʣʘʢʝʝʚʩʢʦʡ ʩʚʠʪʳ ï ʚʳʜʝʣʝʥʘ ʦʩʝʪʨʦʚʩʢʘʷ ʪʦʣʱʘ. ɺ ʩʦʩʪʘʚ ʩʪʘʜʫʭʠʥʩʢʦʡ 

ʩʚʠʪʳ (ʥʠʞʥʠʡ-ʩʨʝʜʥʠʡ ʤʠʦʮʝʥ) ʚʚʝʜʝʥʳ ʥʠʞʥʝ- ʠ ʚʝʨʭʥʝʩʪʘʜʫʭʠʥʩʢʘʷ ʧʦʜʩʚʠʪʳ (ʧʦ [2,4]). ɼʣʷ 

ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʚ ʨʘʡʦʥʝ ʛ. ʂʦʥʟʘʙʦʡ, ʧʦʩ. ʏʝʨʩʢʠʡ, ʫ ʤʳʩʘ ʂʘʤʝʥʥʳʡ, ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʩʭʦʜʩʪʚʘ ʠʭ ʩʪʨʦʝʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʙ ʠʩʪʦʨʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʪʝʨʨʠʪʦʨʠʠ, ʦʧʨʝʜʝʣʸʥ ʚʦʟʨʘʩʪ ï ʚʪʦʨʘʷ ʧʦʣʦʚʠʥʘ ʩʨʝʜʥʝʛʦ ʤʠʦʮʝʥʘ; ʚ ʨʘʟʨʝʟʝ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ 

ʫ ʤʳʩʘ ʂʘʤʝʥʥʳʡ ʦʙʥʘʨʫʞʝʥʦ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʦʨ ʠ ʧʳʣʴʮʳ, ʥʘʙʦʨ ʢʦʪʦʨʦʡ ʤʦʛ 

ʩʫʱʝʩʪʚʦʚʘʪʴ, ʥʘʯʠʥʘʷ ʩ ʢʦʥʮʘ ʧʘʣʝʦʛʝʥʘ ʜʦ ʥʘʯʘʣʘ ʵʦʧʣʝʡʩʪʦʮʝʥʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʚʦʟʥʠʢʣʠ ʩʦʚʨʝʤʝʥʥʳʝ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʠ ʛʦʨʳ, 

ʦʙʨʘʤʣʷʶʱʠʝ ʂʦʣʳʤʩʢʫʶ ʥʠʟʤʝʥʥʦʩʪʴ, ʩʣʦʞʝʥʥʳʝ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʤʠ ʜʦʢʘʡʥʦʟʦʡʩʢʠʤʠ 

ʦʩʘʜʦʯʥʳʤʠ, ʦʩʘʜʦʯʥʦ-ʚʫʣʢʘʥʦʛʝʥʥʳʤʠ, ʚʫʣʢʘʥʦʛʝʥʥʳʤʠ ʠ ʠʥʪʨʫʟʠʚʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʟʘʣʦʞʝʥʳ 

ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʚʧʘʜʠʥʳ (ʇʨʠʤʦʨʩʢʘʷ ʠ ɸʥʶʡʩʢʘʷ) ï ʦʙʣʘʩʪʠ ʘʢʪʠʚʥʦʡ ʘʢʢʫʤʫʣʷʮʠʠ 

ʤʘʪʝʨʠʘʣʘ ʚ ʢʘʡʥʦʟʦʡʩʢʦʝ ʚʨʝʤʷ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʢʘʡʥʦʟʦʷ ʠʤʝʣʠ ʥʝʩʢʦʣʴʢʦ ʩʪʘʜʠʡ ʘʢʪʠʚʠʟʘʮʠʠ ʙʣʦʢʦʚʳʝ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʝ 

ʚʝʨʪʠʢʘʣʴʥʳʝ ʠ ʩʜʚʠʛʦʚʳʝ ʧʝʨʝʤʝʱʝʥʠʷ. ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʨʝʣʴʝʬʝ ʦʥʠ ʦʪʨʘʞʝʥʳ ʚ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʨʝʯʥʳʭ ʜʦʣʠʥ ï ʧʨʷʤʦʣʠʥʝʡʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʦʣʠʥ ʩ ʨʝʟʢʠʤʠ ʢʦʣʝʥʦʦʙʨʘʟʥʳʤʠ ʩʤʝʥʘʤʠ 

ʦʙʱʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʧʣʦʱʘʜʠ (ʨʨ. ɹʦʣʴʰʘʷ ʂʫʨʦʧʘʪʦʯʴʷ, ʏʫʢʦʯʴʷ, ʆʣʸʨ, ʄʘʣʘʷ 

ʂʦʥʴʢʦʚʘʷ) ʠ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ (ʨ. ɹʘʸʢʦʚʦ ʩ ʝʸ ʧʨʠʪʦʢʘʤʠ, ʦʛʠʙʘʶʱʘʷ ʤʘʩʩʠʚ, ʩʣʦʞʝʥʥʳʡ 

ʩʢʘʣʴʥʳʤʠ ʧʦʨʦʜʘʤʠ). ʅʝʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʧʝʨʝʤʝʱʝʥʠʷ ʧʨʝʜʦʧʨʝʜʝʣʠʣʠ ʥʘʢʦʧʣʝʥʠʝ 

ʚʳʩʦʢʦʣʴʜʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ ʙʦʣʴʰʝʡ ʤʦʱʥʦʩʪʠ ʚ ʧʦʟʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʦʝ ʚʨʝʤʷ ʚ ʟʦʥʘʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʦʧʫʩʢʘʥʠʡ, ʧʦ ʢʦʪʦʨʳʤ ʚ ʛʦʣʦʮʝʥʝ ʟʘʣʦʞʝʥʳ ʢʨʫʧʥʳʝ ʪʝʨʤʦʢʘʨʩʪʦʚʳʝ 

ʢʦʪʣʦʚʠʥʳ (ʨʘʡʦʥ ʦʟʸʨ ʏʦʨʭʠʷ, ʊʨʦʩʠʷʥʛʛʳʪʢʠʥ ʠ ʜʨ.). ʇʦ ʦʙʥʦʚʣʸʥʥʦʤʫ ʚ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʦʝ 

ʚʨʝʤʷ ʨʘʟʣʦʤʫ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʟʘʣʦʞʝʥʘ ʜʦʣʠʥʘ ʨ. ʆʤʦʣʦʥ, ʪʝʢʪʦʥʠʯʝʩʢʠʤ 

ʫʩʪʫʧʦʤ ʦʛʨʘʥʠʯʝʥʘ ʩ ʟʘʧʘʜʘ ʍʘʣʣʝʨʯʠʥʩʢʘʷ ʪʫʥʜʨʘ, ʜʦʣʠʥʘ ʨʝʢʠ ʂʦʣʳʤʳ ï ʩ ʚʦʩʪʦʢʘ ʚ ʥʠʞʥʝʤ 

ʝʸ ʪʝʯʝʥʠʠ. ʉʤʝʥʘ ʥʘʧʨʘʚʣʝʥʠʷ ʪʝʯʝʥʠʷ ʨ. ʂʦʣʳʤʳ ʩ ʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʥʘ ʰʠʨʦʪʥʦʝ ʪʘʢʞʝ, 

ʚʝʨʦʷʪʥʦ, ʠʤʝʝʪ ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʙʣʦʢʦʚʳʤ ʧʦʜʥʷʪʠʝʤ ʤʘʩʩʠʚʘ 

ʍʘʣʣʝʨʯʠʥʩʢʦʡ ʪʫʥʜʨʳ. ʆʙʲʷʩʥʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʜʦʣʠʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʝʣʴʪ, ʥʘʯʠʥʘʷ ʩ ʨʘʥʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʨʝʤʝʥʠ, ʧʨʝʜʣʘʛʘʝʤʦʝ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ [5,6,7 ʠ ʜʨ.], ʩʣʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʦʣʴʢʦ ʠʤʠ. ʕʪʦʤʫ 

ʧʨʦʪʠʚʦʨʝʯʠʪ ʚʣʦʞʝʥʥʳʡ ʚ ʝʜʦʤʥʫʶ ʨʘʚʥʠʥʫ ʭʘʨʘʢʪʝʨ ʍʘʣʣʝʨʯʠʥʩʢʦʡ ʪʫʥʜʨʳ, ʧʨʝʜʧʦʣʘʛʘʝʤʦʝ 

ʝʸ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʢ ʘʣʣʶʚʠʘʣʴʥʦ-ʤʦʨʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʩʘʨʪʘʥʩʢʦʝ ʚʨʝʤʷ, ʘ ʪʘʢʞʝ ʪʦ, ʯʪʦ 

ʘʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ ʝʸ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʶʞʥʦʡ ʠ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʷʭ, ʜʦʩʪʠʛʘʶʱʠʝ 35 ʤʝʪʨʦʚ ï 

ʩʨʘʚʥʠʤʳ ʩ ʚʳʩʦʪʘʤʠ ʩʘʤʦʡ ʝʜʦʤʥʦʡ ʨʘʚʥʠʥʳ ʚ ʵʪʦʡ ʞʝ ʟʦʥʝ. 

ɺʝʨʦʷʪʥʦ, ʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʳʤʠ ʦʧʫʩʢʘʥʠʷʤʠ ʦʙʫʩʣʦʚʣʝʥʦ ʘʢʪʠʚʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʣʠʚʰʠʭʩʷ 

ʫʞʝ ʚ ʝʜʠʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʛʦʣʦʮʝʥʦʚʳʭ ʪʝʨʤʦʢʘʨʩʪʦʚʳʭ ʢʦʪʣʦʚʠʥ ʢ ʩʝʚʝʨʫ ʦʪ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ 

ʫʯʘʩʪʢʘ ʜʦʣʠʥʳ ʨ. ʏʫʢʦʯʴʷ ï ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʦʟʸʨ ɹʦʣʴʰʦʝ ʄʦʨʩʢʦʝ, ʀʣʠʨʛʳʪʢʠʥ, ɸʣʴʢʳʛʳʪʢʠʥ 

ʠ ʜʨ. 

ʉʜʚʠʛʦʚʳʝ ʩʤʝʱʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʨʝʟʢʠʭ (ʧʦʜ 90ʦ) 

ʩʤʝʥʘʭ ʦʙʱʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʜʦʣʠʥ ʨʝʢ ɹʦʣʴʰʘʷ ʂʫʨʦʧʘʪʦʯʴʷ, ʏʫʢʦʯʴʷ, ʆʣʸʨ ʠ ʄʘʣʘʷ ʂʦʥʴʢʦʚʘʷ 
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ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʧʣʦʱʘʜʠ ʠ ʦʪʨʘʞʝʥʳ ʚ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʦʣʷʭ (ʝʩʪʝʩʪʚʝʥʥʦ, ʩʦ ʩʜʚʠʛʦʤ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʝʣʴʝʬʘ, ʫʯʠʪʳʚʘʷ ʤʦʱʥʦʩʪʴ ʨʳʭʣʦʛʦ ʧʦʢʨʦʚʘ, ʜʦʩʪʠʛʘʶʱʫʶ ʟʜʝʩʴ 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʙʦʣʝʝ 1000 ʤ). ʈʘʟʨʳʚʥʳʝ ʞʝ ʥʘʨʫʰʝʥʠʷ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, 

ʦʪʜʝʣʠʚʰʠʝ ʂʦʣʳʤʩʢʫʶ ʚʧʘʜʠʥʫ ʦʪ ɸʥʶʡʩʢʦʛʦ ʥʘʛʦʨʴʷ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦ 

ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ. 

 

 

ʈʠʩʫʥʦʢ 1. ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʧʣʦʱʘʜʠ ʚ ʧʘʣʝʦʛʝʥʝ ʠ ʥʝʦʛʝʥʝ. 
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ɺ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʏʫʢʦʯʴʷ ʩʬʦʨʤʠʨʦʚʘʥʦ ʆʣʸʨʩʢʦʝ ʧʦʜʥʷʪʠʝ, ʦʪʤʝʯʝʥʥʦʝ ʤʥʦʛʠʤʠ ʘʚʪʦʨʘʤʠ 

[8,9] ʠ ʬʠʢʩʠʨʫʶʱʝʝʩʷ ʘʥʦʤʘʣʴʥʦ-ʚʳʩʦʢʠʤ ʟʘʣʝʛʘʥʠʝʤ ʧʦʨʦʜ ʦʣʸʨʩʢʦʡ ʩʚʠʪʳ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ. 

ʇʦ ʜʘʥʥʳʤ ɺ. ɸ. ʂʘʣʠʥʠʯʝʚʘ [10] ʫʩʪʦʡʯʠʚʦʝ ʧʦʜʥʷʪʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʘʡʦʥʝ 

ʄʝʜʚʝʞʴʠʭ ʦʩʪʨʦʚʦʚ (ʦ. ʏʝʪʳʨʸʭʩʪʦʣʙʦʚʦʡ 3,3-5 ʤʤ/ʛʦʜ) ʠ ʚ ʤʘʪʝʨʠʢʦʚʦʡ ʯʘʩʪʠ ʩʫʰʠ ʙʣʠʟ 

ʚʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʳ ʧʣʦʱʘʜʠ (ʙʫʭʪʘ ɸʤʙʘʨʯʠʢ 3,2-2,7 ʤʤ/ʛʦʜ). ʆ ʧʨʦʜʦʣʞʘʶʱʠʭʩʷ 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʷʭ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʧʣʦʱʘʜʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʩʦʚʨʝʤʝʥʥʳʝ 

ʵʨʦʟʠʦʥʥʳʝ ʫʩʪʫʧʳ ʨʝʢ ɹʦʣʴʰʦʡ ʠ ʄʘʣʳʡ ɸʥʶʡ. 

ʀʩʪʦʨʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ ʚ ʢʘʡʥʦʟʦʝ ʚʢʣʶʯʘʝʪ ʯʝʨʝʜʦʚʘʥʠʝ ʧʝʨʠʦʜʦʚ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʧʦʚʣʝʢʰʠʭ ʟʘʣʦʞʝʥʠʝ ʠ ʫʛʣʫʙʣʝʥʠʝ ʥʘʣʦʞʝʥʥʳʭ ʚʧʘʜʠʥ, ʩ ʵʧʦʭʘʤʠ 

ʧʝʥʝʧʣʝʥʠʟʘʮʠʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝʩʷ ʠʟʤʝʥʝʥʠʷʤʠ ʢʣʠʤʘʪʘ ʦʪ 

ʩʫʙʪʨʦʧʠʯʝʩʢʦʛʦ ʜʦ ʩʫʨʦʚʦʛʦ ʘʨʢʪʠʯʝʩʢʦʛʦ (ʈʠʩʫʥʦʢ 1). ɺʩʝʛʦ ʜʣʷ ʢʘʡʥʦʟʦʷ ʚʳʜʝʣʝʥʦ ʪʨʠ 

ʦʩʥʦʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʵʪʘʧʘ: ʧʘʣʝʦʮʝʥ-ʨʘʥʥʠʡ ʤʠʦʮʝʥ, ʧʦʟʜʥʠʡ ʤʠʦʮʝʥ(ʧʣʠʦʮʝʥ)-ʧʦʟʜʥʠʡ 

ʥʝʦʧʣʝʡʩʪʦʮʝʥ ʠ ʧʦʟʜʥʠʡ ʩʘʨʪʘʥ-ʛʦʣʦʮʝʥ, ʘ ʪʘʢʞʝ ʜʚʝ ʵʧʦʭʠ ʧʝʥʝʧʣʝʥʠʟʘʮʠʠ ʠ ʢʦʨʦʦʙʨʘʟʦʚʘʥʠʷ 

- ʧʘʣʝʦʮʝʥ ʠ ʩʨʝʜʥʠʡ ʤʠʦʮʝʥ. 

ɺ ʢʘʡʥʦʟʦʝ ʥʘ ʧʣʦʱʘʜʠ ʛʦʩʧʦʜʩʪʚʦʚʘʣʠ ʤʦʨʩʢʠʝ, ʘʣʣʶʚʠʘʣʴʥʳʝ, ʦʟʸʨʥʳʝ ʠ ʧʝʨʝʭʦʜʥʳʝ ʤʝʞʜʫ 

ʥʠʤʠ ʦʙʩʪʘʥʦʚʢʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ʅʘ ʫʯʘʩʪʢʘʭ ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʚʧʘʜʠʥ 

ʧʨʝʦʙʣʘʜʘʣʠ ʧʨʦʮʝʩʩʳ ʜʝʥʫʜʘʮʠʠ. ʆʧʨʝʜʝʣʝʥʠʝ ʵʪʘʧʦʚ ʘʢʪʠʚʥʦʡ ʜʝʥʫʜʘʮʠʠ ʠ ʚʨʝʟʘʥʠʷ 

ʚʦʜʦʪʦʢʦʚ ʚʘʞʥʦ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʧʝʨʠʦʜʦʚ ʨʦʩʩʳʧʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʨʝʛʠʦʥʝ. 
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TECTONICS OF THE CENTRAL PART OF THE ADYCHA -TARYN FAULT ZONE  

Dmitriy Vasiliev, Nikolay Ermakov, Andrey Prokopiev 

Diamond and Precious Metal Geology Institute SB RAS, 39 Lenin Ave., Yakutsk, 677000, Russia 

 

Annotation. The results of structural studies conducted in 2020 on the north-eastern limb 

of the central part of the Adycha-Taryn fault zone (Elga anticline and Tordochan syncline; 

technogenic outcrops of the left bank of the lower reaches of the Elga River) are presented. 

Structural paragenetic associations have been established, confirming the previously made 

assumptions about the manifestation of two stages of deformations in the studied area. The 

complex and intense folding of the first stage has a north-western trend. Superimposed 

deformations of the second stage, associated with sinistral strike-slip faults, were 

accompanied by less intense folding. The assumption is made about the possible existence 

of the third stage of deformations, which is associated with dextral strike-slip faults. For 

the first time, the variability of the intensity of tectonic deformations along the Adycha-

Taryn fault zone was established. 

 

1. ɺʚʝʜʝʥʠʝ 

ʀʟʫʯʝʥʥʳʡ ʨʘʡʦʥ ʥʘʭʦʜʠʪʩʷ ʚ ʙʘʩʩʝʡʥʝ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ʕʣʴʛʠ, ʣʝʚʦʛʦ ʧʨʠʪʦʢʘ ʨ. ʀʥʜʠʛʠʨʢʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʢʨʫʧʥʳʭ ʪʝʭʥʦʛʝʥʥʳʭ ʢʘʨʴʝʨʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʜʦʣʴ ʘʚʪʦʜʦʨʦʛʠ 

çʂʦʣʳʤʘè. ɺ ʪʝʢʪʦʥʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʪʝʨʨʠʪʦʨʠʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʟʦʥʳ 

ʚʣʠʷʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ɸʜʳʯʘ-ʊʘʨʳʥʩʢʦʛʦ ʨʘʟʣʦʤʘ. ʈʘʥʝʝ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʵʪʦʪ ʨʘʟʣʦʤ 

ʦʪʜʝʣʷʝʪ ɸʜʳʯʘ-ʕʣʴʛʠʥʩʢʠʡ ʘʥʪʠʢʣʠʥʦʨʠʡ ʟʦʥʳ ʭʠʥʪʝʨʣʘʥʜʘ ɺʝʨʭʦʷʥʩʢʦʛʦ ʩʢʣʘʜʯʘʪʦ-

ʥʘʜʚʠʛʦʚʦʛʦ ʧʦʷʩʘ ʦʪ ʅʝʨʩʢʦʛʦ ʙʣʦʢʘ (ʘʥʪʠʢʣʠʥʦʨʠʷ) ʂʫʣʘʨ-ʅʝʨʩʢʦʛʦ ʪʝʨʨʝʡʥʘ [1]. ʆʜʥʘʢʦ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʅʝʨʩʢʠʡ ʙʣʦʢ ʙʳʣ ʚʢʣʶʯʝʥ ʚ ʩʦʩʪʘʚ ʟʦʥʳ ʭʠʥʪʝʨʣʘʥʜʘ. ʅʘ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʢʨʳʣʝ 

ɸʜʳʯʘ-ʊʘʨʳʥʩʢʦʛʦ ʨʘʟʣʦʤʘ, ʚ ɸʜʳʯʘ-ʕʣʴʛʠʥʩʢʦʤ ʘʥʪʠʢʣʠʥʦʨʠʠ, ʚʳʜʝʣʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʛʝʥʝʨʘʮʠʡ ʩʢʣʘʜʯʘʪʦʩʪʠ, ʢʣʠʚʘʞʘ ʠ ʨʘʟʣʦʤʦʚ. ɿʜʝʩʴ ʦʪʤʝʯʝʥʦ ʧʦʩʪʝʧʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʝʬʦʨʤʘʮʠʡ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ [1]. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʝ ʢʨʳʣʦ ɸʜʳʯʘ-ʊʘʨʳʥʩʢʦʛʦ ʨʘʟʣʦʤʘ ʜʝʬʦʨʤʠʨʦʚʘʥʦ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ [2]. ʈʘʟʣʦʤ 

ʧʣʦʭʦ ʦʙʥʘʞʝʥ, ʦʜʥʘʢʦ ʭʦʨʦʰʦ ʜʝʰʠʬʨʠʨʫʝʪʩʷ ʥʘ ʢʦʩʤʦ- ʠ ʘʵʨʦʬʦʪʦʩʥʠʤʢʘʭ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʧʦ ʫʩʠʣʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʢʣʘʜʯʘʪʳʭ ʠ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ, 

ʧʦʣʦʞʝʥʠʶ ʢʘʡʥʦʟʦʡʩʢʠʭ ʚʧʘʜʠʥ ʠ ʪ.ʜ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ɸʜʳʯʘ-ʊʘʨʳʥʩʢʠʡ ʨʘʟʣʦʤ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʠʤʝʣ ʧʨʝʦʙʣʘʜʘʶʱʫʶ ʚʟʙʨʦʩʦʚʫʶ ʢʠʥʝʤʘʪʠʢʫ, ʢʦʪʦʨʘʷ ʩʤʝʥʠʣʘʩʴ ʥʘ 

ʣʝʚʦʩʜʚʠʛʦʚʫʶ ʩ ʵʣʝʤʝʥʪʘʤʠ ʪʨʘʥʩʧʨʝʩʩʠʠ ʠ ʪʨʘʥʩʪʝʥʩʠʠ [2]. ʂ ʟʦʥʝ ɸʜʳʯʘ-ʊʘʨʳʥʩʢʦʛʦ ʨʘʟʣʦʤʘ 

ʧʨʠʫʨʦʯʝʥʳ ʟʦʣʦʪʳʝ ʠ ʟʦʣʦʪʦ-ʩʫʨʴʤʷʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʠ ʨʫʜʦʧʨʦʷʚʣʝʥʠʷ [1]. 

 

2. ʉʢʣʘʜʯʘʪʳʝ ʠ ʨʘʟʨʳʚʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʆʩʥʦʚʥʳʤʠ ʩʢʣʘʜʯʘʪʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʠʟʫʯʝʥʥʦʛʦ ʨʘʡʦʥʘ ʷʚʣʷʶʪʩʷ ʕʣʴʛʠʥʩʢʘʷ ʘʥʪʠʢʣʠʥʘʣʴ ʠ 

ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʶʛʦ-ʟʘʧʘʜʥʝʝ ʊʦʨʜʦʯʘʥʩʢʘʷ ʩʠʥʢʣʠʥʘʣʴ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. ɹʦʣʝʝ 

ʢʨʫʧʥʘʷ ʕʣʴʛʠʥʩʢʘʷ ʘʥʪʠʢʣʠʥʘʣʴ ʠʤʝʝʪ ʰʠʨʠʥʫ 12ï15 ʢʤ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʙʦʣʝʝ 100 ʢʤ. ʉʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʝ ʢʨʳʣʦ ʙʦʣʝʝ ʧʦʣʦʛʦʝ, ʫʛʦʣ ʧʘʜʝʥʠʷ ʤʝʥʷʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʦʪ 40Ü ʜʦ 80Ü; ʶʛʦ-

ʟʘʧʘʜʥʦʝ ʢʨʳʣʦ ʢʨʫʪʦʝ, ʫʛʦʣ ʧʘʜʝʥʠʷ ʜʦʩʪʠʛʘʝʪ 80ï90Ü. ɿʘʣʝʛʘʥʠʝ ʧʦʨʦʜ ʥʘ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʢʨʳʣʝ 

ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʜʦ ʦʧʨʦʢʠʥʫʪʦʛʦ. ɺ ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʦʙʥʘʞʝʥʠʷʭ ʥʘ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʤ ʢʨʳʣʝ ʵʪʦʡ ʘʥʪʠʢʣʠʥʘʣʠ ʤʝʣʢʠʭ ʩʢʣʘʜʦʢ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʇʦ ʜʘʥʥʳʤ 

ʩʨʝʜʥʝʤʘʩʰʪʘʙʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʟʜʝʩʴ ʙʳʣʠ ʦʧʠʩʘʥʳ ʧʦʜʦʙʥʳʝ ʠ 
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ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʝ ʫʥʜʫʣʠʨʫʶʱʠʝ ʩʢʣʘʜʢʠ ʠ ʧʦʣʦʛʠʝ, ʰʠʨʦʢʠʝ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʝ ʠ ʢʦʨʦʙʯʘʪʳʝ 

ʩʢʣʘʜʢʠ. ʄʝʩʪʘʤʠ ʧʨʦʷʚʣʝʥʘ ʤʠʢʨʦʩʢʣʘʜʯʘʪʦʩʪʴ, ʚ ʢʦʪʦʨʫʶ ʩʤʷʪʳ ʧʣʘʩʪʠʯʥʳʝ ʛʣʠʥʠʩʪʳʝ ʪʦʣʱʠ 

[3]. ʊʦʨʜʦʯʘʥʩʢʘʷ ʩʠʥʢʣʠʥʘʣʴ ʠʤʝʝʪ ʰʠʨʠʥʫ 4ï8 ʢʤ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʙʦʣʝʝ 40 ʢʤ. ʆʙʱʝʝ ʩ 

ʕʣʴʛʠʥʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʴʶ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ ʢʨʳʣʦ ʵʪʦʡ ʩʢʣʘʜʢʠ ʙʦʣʝʝ ʢʨʫʪʦʝ, ʪʦʛʜʘ ʢʘʢ ʫʛʣʳ 

ʟʘʣʝʛʘʥʠʷ ʧʦʨʦʜ ʥʘ ʝʝ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʢʨʳʣʝ ʜʦʩʪʠʛʘʶʪ 40ï70Ü. ʕʪʠ ʩʢʣʘʜʢʠ ʜʝʬʦʨʤʠʨʫʶʪ 

ʚʝʨʭʥʝʪʨʠʘʩʦʚʳʝ ʪʝʨʨʠʛʝʥʥʳʝ ʧʦʨʦʜʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʨʝʦʙʣʘʜʘʶʪ ʘʨʛʠʣʣʠʪʳ ʠ ʘʣʝʚʨʦʣʠʪʳ; 

ʨʝʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʧʣʘʩʪʳ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ ʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ. ʈʦʣʴ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʭ 

ʧʦʨʦʜ ʚʦʟʨʘʩʪʘʝʪ ʚʚʝʨʭ ʧʦ ʢʘʨʥʠʡʩʢʦ-ʥʦʨʠʡʩʢʦʤʫ ʨʘʟʨʝʟʫ. ʉʚʦʜ ʕʣʴʛʠʥʩʢʦʡ ʘʥʪʠʢʣʠʥʘʣʠ 

ʩʣʘʛʘʶʪ ʧʦʨʦʜʳ ʥʠʞʥʝʡ ʪʦʣʱʠ ʢʘʨʥʠʷ, ʘ ʤʫʣʴʜʫ ʊʦʨʜʦʯʘʥʩʢʦʡ ʩʠʥʢʣʠʥʘʣʠ ï ʥʠʞʥʷʷ ʪʦʣʱʘ 

ʥʦʨʠʡʩʢʦʛʦ ʷʨʫʩʘ. ʂʨʳʣʴʷ ʩʢʣʘʜʦʢ ʩʣʦʞʝʥʳ ʦʪʣʦʞʝʥʠʷʤʠ ʚʝʨʭʥʝʡ ʪʦʣʱʠ ʢʘʨʥʠʡʩʢʦʛʦ ʷʨʫʩʘ. 

ʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʚ ʤʫʣʴʜʝ ʋʜʫʤʠʥʩʢʦʡ ʩʠʥʢʣʠʥʘʣʠ ʚʩʢʨʳʚʘʶʪʩʷ ʥʝʩʦʛʣʘʩʥʦ ʟʘʣʝʛʘʶʱʠʝ ʥʘ 

ʚʝʨʭʥʝʪʨʠʘʩʦʚʳʭ ʪʦʣʱʘʭ ʦʪʣʦʞʝʥʠʷ ʥʠʞʥʝʡ ʠ ʩʨʝʜʥʝʡ ʶʨʳ [4]. 

ʉʢʣʘʜʯʘʪʳʝ ʠ ʨʘʟʨʳʚʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʩʢʦʣʴʢʠʤʠ ʛʝʥʝʨʘʮʠʷʤʠ. ʉʢʣʘʜʢʠ ʧʝʨʚʦʡ 

ʛʝʥʝʨʘʮʠʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʨʘʟʤʝʨʦʚ ʘʩʠʤʤʝʪʨʠʯʥʳ, ʨʝʞʝ 

ʩʠʤʤʝʪʨʠʯʥʳ, ʠʥʦʛʜʘ ʦʧʨʦʢʠʥʫʪʳ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ. ʐʘʨʥʠʨʳ ʩʢʣʘʜʦʢ ʩʣʘʙʦ ʥʘʢʣʦʥʥʳ ʠʣʠ 

ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʳ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʮʝʣʦʤ ʩʢʣʘʜʯʘʪʦʩʪʴ ʥʝʚʝʨʛʝʥʪʥʘʷ, ʚʩʝ ʞʝ ʧʨʝʦʙʣʘʜʘʶʪ 

ʘʥʪʠʢʣʠʥʘʣʠ ʠ ʩʠʥʢʣʠʥʘʣʠ ʩ ʙʦʣʝʝ ʢʨʫʪʳʤʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʤʠ ʠ ʶʛʦ-ʟʘʧʘʜʥʳʤʠ ʢʨʳʣʴʷʤʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʢʣʘʜʢʠ ʣʠʥʝʡʥʳʝ ʠ ʫʥʜʫʣʠʨʫʶʱʠʝ; ʧʨʝʦʙʣʘʜʘʶʪ ʢʦʥʠʯʝʩʢʠʝ ʬʦʨʤʳ, ʭʦʪʷ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʪʘʢʞʝ ʚʩʪʨʝʯʘʶʪʩʷ. ʇʦ ʬʦʨʤʝ ʟʘʤʢʦʚ ʠ ʤʫʣʴʜ ʩʢʣʘʜʢʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʢʦʩʳʝ, 

ʨʝʞʝ ʧʨʷʤʳʝ ʟʘʢʨʳʪʳʝ, ʠʥʦʛʜʘ ʚʩʪʨʝʯʘʶʪʩʷ ʢʘʢ ʦʪʢʨʳʪʳʝ, ʪʘʢ ʠ ʩʞʘʪʳʝ. ʉʢʣʘʜʯʘʪʦʩʪʴ 

ʢʦʥʮʝʥʪʨʠʯʝʩʢʘʷ; ʨʘʟʤʝʨʳ ʩʢʣʘʜʦʢ ʚʘʨʴʠʨʫʶʪ ʦʪ ʧʝʨʚʳʭ ʜʝʩʷʪʢʦʚ ʩʘʥʪʠʤʝʪʨʦʚ ʜʦ ʧʝʨʚʳʭ 

ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ. ʂ ʵʪʦʡ ʛʝʥʝʨʘʮʠʠ ʦʪʥʦʩʷʪʩʷ ʕʣʴʛʠʥʩʢʘʷ ʘʥʪʠʢʣʠʥʘʣʴ ʠ ʊʦʨʜʦʯʘʥʩʢʘʷ 

ʩʠʥʢʣʠʥʘʣʴ. ʇʦ ʤʘʩʩʦʚʳʤ ʟʘʤʝʨʘʤ ʦʨʠʝʥʪʠʨʦʚʢʠ ʩʣʦʠʩʪʦʩʪʠ ʨʘʩʯʝʪʥʘʷ ʦʩʴ ʩʢʣʘʜʯʘʪʦʩʪʠ 

ʧʦʛʨʫʞʘʝʪʩʷ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ (ʘʟ. ʧʘʜ. 316Ü) ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʜ Ï27Ü. ʉʢʣʘʜʢʠ ʧʝʨʚʦʡ ʛʝʥʝʨʘʮʠʠ 

ʯʘʩʪʦ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʥʝʧʨʦʥʠʢʘʶʱʠʤ ʢʣʠʚʘʞʝʤ, ʧʨʦʷʚʣʝʥʥʳʤ ʚ ʦʩʥʦʚʥʦʤ ʚ ʧʨʦʩʣʦʷʭ 

ʘʨʛʠʣʣʠʪʦʚ ʠ ʘʣʝʚʨʦʣʠʪʦʚ. ɽʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʟʝʨʥʠʩʪʦʩʪʠ ʧʦʨʦʜ, 

ʜʦʩʪʠʛʘʷ ʤʘʢʩʠʤʫʤʘ ʚ ʘʨʛʠʣʣʠʪʘʭ. ʍʘʨʘʢʪʝʨʥʘ ʨʝʬʨʘʢʮʠʷ ʢʣʠʚʘʞʘ, ʧʨʦʷʚʣʝʥʥʘʷ ʥʘ ʛʨʘʥʠʮʘʭ 

ʨʘʟʥʦʢʦʤʧʝʪʝʥʪʥʳʭ ʩʣʦʝʚ. ʇʨʦʩʪʠʨʘʥʠʝ ʢʣʠʚʘʞʘ ʧʨʘʢʪʠʯʝʩʢʠ ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʦʩʪʠʨʘʥʠʶ 

ʩʢʣʘʜʯʘʪʦʩʪʠ. 

ʉʢʣʘʜʢʠ ʚʪʦʨʦʡ ʛʝʥʝʨʘʮʠʠ ʤʝʥʝʝ ʚʳʨʘʞʝʥʳ. ʀʭ ʰʘʨʥʠʨʳ ʢʨʫʪʦ ʥʘʢʣʦʥʝʥʥʳʝ (60ï70Ü). ʉʢʣʘʜʢʠ 

ʧʨʷʤʳʝ ʩʠʤʤʝʪʨʠʯʥʳʝ, ʨʝʞʝ ʘʩʠʤʤʝʪʨʠʯʥʳʝ. ʇʦʩʢʦʣʴʢʫ ʦʙʥʘʨʫʞʝʥʥʳʝ ʩʢʣʘʜʢʠ ʚ ʮʝʣʦʤ 

ʧʨʷʤʳʝ, ʪʦ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʩʢʣʘʜʯʘʪʦʩʪʴ ʥʝʚʝʨʛʝʥʪʥʘʷ. ʉʢʣʘʜʢʠ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ 

ʣʠʥʝʡʥʳʝ, ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ; ʫʥʜʫʣʷʮʠʷ ʥʝ ʦʪʤʝʯʝʥʘ. ʇʦ ʬʦʨʤʝ ʟʘʤʢʦʚ ʠ ʤʫʣʴʜ ʧʨʝʦʙʣʘʜʘʶʪ 

ʧʨʷʤʳʝ, ʨʝʞʝ ʢʦʩʳʝ ʦʪʢʨʳʪʳʝ. ɺ ʮʝʣʦʤ ʩʢʣʘʜʯʘʪʦʩʪʴ ʢʦʥʮʝʥʪʨʠʯʝʩʢʘʷ. ʈʘʟʤʝʨʳ ʩʢʣʘʜʦʢ 

ʠʟʤʝʥʷʶʪʩʷ ʦʪ 1ï2 ʤ ʜʦ 6ï7 ʤ. 

ʇʝʨʚʘʷ ʛʝʥʝʨʘʮʠʷ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʩʦ ʩʤʝʱʝʥʠʝʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 

ʥʘʜʚʠʛʦ-ʚʟʙʨʦʩʦʚʳʭ ʜʝʬʦʨʤʘʮʠʡ. ʅʘʜʚʠʛʠ ʤʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠ ʩʚʷʟʘʥʳ ʚ ʦʩʥʦʚʥʦʤ ʩ 

ʤʝʞʩʣʦʝʚʳʤʠ ʩʨʳʚʘʤʠ. ʇʨʦʩʪʠʨʘʥʠʝ ʚʟʙʨʦʩʦʚ ʤʝʥʷʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ, ʦʜʥʘʢʦ ʦʩʥʦʚʥʳʤʠ 

ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ. ʋʛʣʳ ʧʘʜʝʥʠʷ ʩʤʝʩʪʠʪʝʣʝʡ 

ʚʘʨʴʠʨʫʶʪ ʦʪ 40 ʜʦ 90Ü (ʚ ʩʨʝʜʥʝʤ ʦʢʦʣʦ 60Ü). ɺʟʙʨʦʩʳ ʠ ʥʘʜʚʠʛʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʪʨʫʢʪʫʨʥʦ ʠ 

ʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʳ ʩʦ ʩʢʣʘʜʢʘʤʠ ʧʝʨʚʦʡ ʛʝʥʝʨʘʮʠʠ, ʬʦʨʤʠʨʫʷ ʤʝʩʪʘʤʠ ʥʝʙʦʣʴʰʠʝ ʚʟʙʨʦʩʦ-

ʩʢʣʘʜʢʠ. ʀʥʦʛʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʩʤʝʱʝʥʠʝ ʩʢʣʘʜʦʢ ʠ ʥʘʜʚʠʛʦʚ ʧʝʨʚʦʡ ʛʝʥʝʨʘʮʠʠ ʢʨʫʧʥʳʤʠ 

ʚʟʙʨʦʩʘʤʠ. ɸʤʧʣʠʪʫʜʘ ʩʤʝʱʝʥʠʷ ʧʦ ʥʠʤ ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʧʝʨʚʳʭ ʩʘʥʪʠʤʝʪʨʦʚ ʜʦ ʧʝʨʚʳʭ ʜʝʩʷʪʢʦʚ 

ʤʝʪʨʦʚ. ʂʦ ʚʪʦʨʦʡ ʛʝʥʝʨʘʮʠʠ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ ʦʪʥʦʩʷʪʩʷ ʩʜʚʠʛʠ. ɺ ʠʟʫʯʝʥʥʳʭ ʦʙʥʘʞʝʥʠʷʭ 

ʩʨʝʜʠ ʚʩʝʭ ʪʠʧʦʚ ʨʘʟʣʦʤʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʣʝʚʳʝ ʩʜʚʠʛʠ. ɺʳʜʝʣʷʶʪʩʷ ʜʚʘ ʧʨʝʦʙʣʘʜʘʶʱʠʭ 

ʥʘʧʨʘʚʣʝʥʠʷ ï ʩʝʚʝʨ-ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ ʠ ʚʦʩʪʦʢ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ. ʇʨʠ ʵʪʦʤ ʛʣʘʚʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʦʩʣʝʜʥʝʝ. ʇʘʜʝʥʠʷ ʩʤʝʩʪʠʪʝʣʝʡ ʢʨʫʪʳʝ (77ï90Ü), ʨʝʞʝ 40ï50Ü. 

ʇʨʘʚʳʝ ʩʜʚʠʛʠ ʤʝʥʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ. ʀʥʦʛʜʘ ʥʘʙʣʶʜʘʝʪʩʷ ʩʤʝʱʝʥʠʝ ʠʤʠ ʧʣʦʩʢʦʩʪʝʡ 

ʣʝʚʦʩʪʦʨʦʥʥʠʭ ʩʜʚʠʛʦʚ. ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʦʩʪʠʨʘʥʠʷ ʧʨʘʚʦʩʪʦʨʦʥʥʠʭ ʩʜʚʠʛʦʚ ï ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʦʝ ʠ ʩʫʙʰʠʨʦʪʥʦʝ. ʋʛʣʳ ʧʘʜʝʥʠʷ ʩʤʝʩʪʠʪʝʣʝʡ ʢʨʫʪʳʝ ï ʦʪ 68 ʜʦ 90Ü. ʂʨʦʤʝ ʪʦʛʦ, 

ʚʩʪʨʝʯʘʶʪʩʷ ʢʦʤʙʠʥʘʮʠʠ ʩʜʚʠʛʦʚ, ʢʘʢ ʣʝʚʳʭ, ʪʘʢ ʠ ʧʨʘʚʳʭ, ʩ ʜʨʫʛʠʤʠ ʪʠʧʘʤʠ ʨʘʟʣʦʤʦʚ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʩʦ ʚʟʙʨʦʩʘʤʠ. ʉʤʝʱʝʥʠʝ ʧʦ ʩʜʚʠʛʘʤ ʦʧʨʝʜʝʣʠʪʴ ʩʣʦʞʥʦ. ʆʜʥʘʢʦ ʚ ʧʨʝʜʝʣʘʭ ʦʙʥʘʞʝʥʠʡ 
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ʥʘʙʣʶʜʘʶʪʩʷ ʩʜʚʠʛʠ ʩ ʘʤʧʣʠʪʫʜʦʡ ʦʪ ʜʝʩʷʪʢʦʚ ʩʘʥʪʠʤʝʪʨʦʚ ʜʦ ʧʝʨʚʳʭ ʤʝʪʨʦʚ. ʉʙʨʦʩʳ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʡʥʝ ʨʝʜʢʠ. ɹʳʣ ʟʘʜʦʢʫʤʝʥʪʠʨʦʚʘʥ ʪʦʣʴʢʦ ʦʜʠʥ ʩʙʨʦʩ ʩʫʙʰʠʨʦʪʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ 

ʩ ʢʨʫʪʳʤ ʫʛʣʦʤ ʧʘʜʝʥʠʷ ʩʤʝʩʪʠʪʝʣʷ, ʢʦʪʦʨʳʡ, ʠʤʝʷ ʣʝʚʦʩʜʚʠʛʦʚʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ, ʙʝʟʫʩʣʦʚʥʦ 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʨʫʢʪʫʨʥʦʤ ʧʘʨʘʛʘʥʝʟʝ ʩʦ ʩʜʚʠʛʦʤ. ʊʨʝʱʠʥʳ ʦʪʨʳʚʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʞʠʣʘʤʠ, ʚ 

ʦʩʥʦʚʥʦʤ ʢʚʘʨʮʝʚʳʤʠ. ʆʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʯʘʩʪʦ ʠ ʠʤʝʶʪ ʨʘʟʥʳʝ ʧʨʦʩʪʠʨʘʥʠʷ, ʥʦ ʧʨʝʦʙʣʘʜʘʶʪ 

ʞʠʣʳ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʄʦʱʥʦʩʪʴ ʞʠʣ ʜʦ ʧʝʨʚʳʭ ʜʝʩʷʪʢʦʚ ʩʘʥʪʠʤʝʪʨʦʚ. ʀʥʦʛʜʘ 

ʚʩʪʨʝʯʘʶʪʩʷ ʞʠʣʳ, ʩʤʷʪʳʝ ʚ ʘʩʠʤʤʝʪʨʠʯʥʳʝ ʩʢʣʘʜʢʠ ʧʝʨʚʦʡ ʛʝʥʝʨʘʮʠʠ. 

ʇʦ ʟʘʤʝʨʘʤ ʦʨʠʝʥʪʠʨʦʚʦʢ ʰʪʨʠʭʦʚ ʥʘ ʟʝʨʢʘʣʘʭ ʩʢʦʣʴʞʝʥʠʷ ʤʝʣʢʠʭ ʨʘʟʣʦʤʦʚ ʠ ʠʭ ʢʠʥʝʤʘʪʠʢʝ 

ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʛʣʘʚʥʳʝ ʦʩʠ ʧʘʣʝʦʥʘʧʨʷʞʝʥʠʡ [5]. ʇʦʩʢʦʣʴʢʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʧʨʦʷʚʣʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʵʪʘʧʦʚ, ʩ ʢʦʪʦʨʳʤʠ ʩʚʷʟʘʥʳ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʠʧʳ 

ʨʘʟʣʦʤʦʚ, ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʦʩʠ ʧʘʣʝʦʥʘʧʨʷʞʝʥʠʡ ʙʳʣʠ ʚʳʯʠʩʣʝʥʳ ʦʪʜʝʣʴʥʦ. ʅʘʜʚʠʛʠ ʠ 

ʚʟʙʨʦʩʳ ʩʬʦʨʤʠʨʦʚʘʥʳ ʧʨʠ ʩʣʘʙʦʥʘʢʣʦʥʥʦʤ (Ï11Ü) ʥʘ ʶʛ ʩʞʘʪʠʠ ʩʝʚʝʨ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ 

ʧʨʦʩʪʠʨʘʥʠʷ (ʘʟ. ʧʘʜ. 208Ü). ʆʩʴ ʨʘʩʪʷʞʝʥʠʷ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʩʫʙʚʝʨʪʠʢʘʣʴʥʦ (Ï78Ü). ʃʝʚʳʝ ʩʜʚʠʛʠ 

ʙʳʣʠ ʦʙʨʘʟʦʚʘʥʳ ʧʨʠ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʩʞʘʪʠʠ (Ï0,5Ü) ʚʦʩʪʦʢ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ (ʘʟ. ʧʘʜ. 

244Ü) ʥʘʧʨʘʚʣʝʥʠʷ. ʆʩʴ ʨʘʩʪʷʞʝʥʠʷ ʠʤʝʝʪ ʩʝʚʝʨ-ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ (ʘʟ. ʧʘʜ. 334Ü) ʧʨʦʩʪʠʨʘʥʠʝ ʠ 

ʧʦʛʨʫʞʘʝʪʩʷ ʥʘ ʩʝʚʝʨ ʧʦʜ Ï11Ü. ɽʩʣʠ ʦʩʠ ʩʞʘʪʠʷ ʜʣʷ ʣʝʚʳʭ ʩʜʚʠʛʦʚ, ʥʘʜʚʠʛʦʚ ʠ ʚʟʙʨʦʩʦʚ ʠʤʝʶʪ 

ʙʣʠʟʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʪʦ ʦʨʠʝʥʪʠʨʦʚʢʘ ʩʞʘʪʠʷ ʜʣʷ ʧʨʘʚʳʭ ʩʜʚʠʛʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ. 

ʇʨʘʚʳʝ ʩʜʚʠʛʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʧʨʠ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʤ (Ï8Ü) ʩʞʘʪʠʠ ʩʝʚʝʨ-ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ 

ʧʨʦʩʪʠʨʘʥʠʷ (ʘʟ. ʧʘʜ. 160Ü) ʠ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʤ (Ï10Ü) ʨʘʩʪʷʞʝʥʠʠ ʚʦʩʪʦʢ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ 

(ʘʟ. ʧʘʜ. 69Ü) ʥʘʧʨʘʚʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʦʩʠ ʩʞʘʪʠʷ ʠ ʨʘʩʪʷʞʝʥʠʷ ʣʝʚʳʭ ʠ ʧʨʘʚʳʭ 

ʩʜʚʠʛʦʚ ʢʘʢ ʙʫʜʪʦ ʠʥʚʝʨʩʠʨʦʚʘʥʳ. ɹʝʟʫʩʣʦʚʥʦ, ʧʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʧʦʟʜʥʠʝ 

ʜʝʬʦʨʤʘʮʠʠ ʠʟʤʝʥʷʣʠ, ʩʤʝʱʘʣʠ ʧʦʣʦʞʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʙʦʣʝʝ ʨʘʥʥʠʭ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʦʞʝʥʠʝ ʦʩʝʡ ʧʘʣʝʦʥʘʧʨʷʞʝʥʠʡ ʧʨʘʚʳʭ ʩʜʚʠʛʦʚ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʦʟʜʥʠʭ 

ʨʘʟʣʦʤʦʚ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʤ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʦʪʣʠʯʠʝ ʧʨʦʩʪʠʨʘʥʠʝ ʦʩʝʡ 

ʧʘʣʝʦʥʘʧʨʷʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʦʣʝʚʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʘ ʩʤʝʞʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ, ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʪʨʝʪʠʡ, ʧʨʘʚʦʩʜʚʠʛʦʚʳʡ ʵʪʘʧ ʜʝʬʦʨʤʘʮʠʡ. ʇʦʩʢʦʣʴʢʫ 

ʧʨʘʚʳʝ ʩʜʚʠʛʠ ʚʩʪʨʝʯʘʶʪʩʷ ʜʦʚʦʣʴʥʦ ʨʝʜʢʦ, ʠ ʚʠʜʠʤʦ ʠʤʝʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʙʱʝʝ 

ʪʝʢʪʦʥʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʟʥʘʯʝʥʠʝ ʦʩʝʡ ʧʘʣʝʦʥʘʧʨʷʞʝʥʠʡ ʣʝʚʳʭ ʩʜʚʠʛʦʚ ʪʘʢʞʝ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʜʦʩʪʦʚʝʨʥʳʤ. 

ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ ʚʜʦʣʴ ɸʜʳʯʘ-ʊʘʨʳʥʩʢʦʛʦ ʨʘʟʣʦʤʘ ʚ ʧʨʦʰʣʦʤ ʚʝʢʝ ʙʳʣʠ ʠʟʫʯʝʥʳ 

ʪʦʯʝʯʥʦ, ʥʦ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʦ [2,6,7]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʦʧʦʣʥʝʥʥʳʭ ʥʘʰʠʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʦʪ ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ɸʜʳʯʘ ʜʦ ʫʩʪʴʷ ʨ. ʕʣʴʛʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ ʤʝʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʢʨʝʩʪ ɸʜʳʯʘ-ʊʘʨʳʥʩʢʦʡ ʟʦʥʳ ʨʘʟʣʦʤʦʚ, ʥʦ ʠ 

ʚʜʦʣʴ. ʅʘ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʢʨʳʣʝ ʨʘʟʣʦʤʘ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ ʦʪʤʝʯʘʝʪʩʷ ʧʦʥʠʞʝʥʠʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩʢʣʘʜʯʘʪʦʩʪʠ, ʝʝ ʫʧʨʦʱʝʥʠʝ. ʅʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʢʨʳʣʝ ʨʘʟʣʦʤʘ ʚ ʪʦʤ ʞʝ 

ʥʘʧʨʘʚʣʝʥʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʩʪʝʧʝʥʠ ʜʝʬʦʨʤʘʮʠʠ ʜʦ ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ʕʣʴʛʠ, 

ʩʤʝʥʷʝʤʦʝ ʜʘʣʝʝ ʥʘ ʝʝ ʫʤʝʥʴʰʝʥʠʝ. ɺ ʩʘʤʦʡ ʟʦʥʝ ɸʜʳʯʘ-ʊʘʨʳʥʩʢʦʛʦ ʨʘʟʣʦʤʘ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʚ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʚʳʰʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʚʟʙʨʦʩʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. 

 

3. ɺʳʚʦʜʳ 

ɺʧʝʨʚʳʝ ʦʧʠʩʘʥʳ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ, ʚʩʢʨʳʪʳʝ ʚ ʪʝʭʥʦʛʝʥʥʳʭ ʦʙʥʘʞʝʥʠʷʭ ʣʝʚʦʙʝʨʝʞʴʷ 

ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ʕʣʴʛʠ, ʢʦʪʦʨʳʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʪʦʯʥʠʣʠ ʠ ʜʦʧʦʣʥʠʣʠ ʠʤʝʶʱʠʝ ʜʘʥʥʳʝ ʧʦ 

ʪʝʢʪʦʥʠʢʝ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɸʜʳʯʘ-ʊʘʨʳʥʩʢʦʡ ʟʦʥʳ ʨʘʟʣʦʤʦʚ. ʋʩʪʘʥʦʚʣʝʥʳ ʪʨʠ ʩʪʨʫʢʪʫʨʥʳʭ 

ʧʘʨʘʛʝʥʝʟʠʩʘ. ʇʝʨʚʳʡ ʚʢʣʶʯʘʝʪ ʥʘʜʚʠʛʠ, ʚʟʙʨʦʩʳ ʠ ʩʢʣʘʜʢʠ ʧʝʨʚʦʡ ʛʝʥʝʨʘʮʠʠ. ɺʪʦʨʦʡ ï ʩʢʣʘʜʢʠ 

ʚʪʦʨʦʡ ʛʝʥʝʨʘʮʠʠ ʠ ʣʝʚʳʝ ʩʜʚʠʛʠ. ʇʦʜʪʚʝʨʞʜʝʥʦ ʩʜʝʣʘʥʥʦʝ ʨʘʥʝʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ [7] ʦ 

ʧʨʦʷʚʣʝʥʠʠ ʥʘ ʠʟʫʯʝʥʥʦʡ ʧʣʦʱʘʜʠ ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʫʭ ʵʪʘʧʦʚ ʜʝʬʦʨʤʘʮʠʡ. ʉʣʦʞʥʘʷ ʠ 

ʥʘʧʨʷʞʝʥʥʘʷ ʩʢʣʘʜʯʘʪʦʩʪʴ ʧʝʨʚʦʛʦ ʵʪʘʧʘ ʟʜʝʩʴ ʠʤʝʝʪ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ. ʅʘʣʦʞʝʥʥʳʝ 

ʣʝʚʦʩʜʚʠʛʦʚʳʝ ʜʝʬʦʨʤʘʮʠʠ ʩʦʧʨʦʚʦʞʜʘʣʠʩʴ ʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʦʡ ʩʢʣʘʜʯʘʪʦʩʪʴʶ ʩ 

ʩʫʙʚʝʨʪʠʢʘʣʴʥʳʤʠ ʰʘʨʥʠʨʘʤʠ. ʉʜʝʣʘʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʚʦʟʤʦʞʥʦʤ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʪʨʝʪʴʝʛʦ 

ʵʪʘʧʘ ʜʝʬʦʨʤʘʮʠʡ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʨʘʚʦʩʪʦʨʦʥʥʠʭ ʩʜʚʠʛʦʚ. ɺʧʝʨʚʳʝ ʫʩʪʘʥʦʚʣʝʥʘ ʥʝ 

ʪʦʣʴʢʦ ʧʦʧʝʨʝʯʥʘʷ, ʥʦ ʧʨʦʜʦʣʴʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ 
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ʚʜʦʣʴ ɸʜʳʯʘ-ʊʘʨʳʥʩʢʦʡ ʟʦʥʳ ʨʘʟʣʦʤʦʚ. ʉ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ ʥʘ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʢʨʳʣʝ 

ʟʦʥʳ ʨʘʟʣʦʤʦʚ ʧʦʥʠʞʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ. ɺ ʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʢʨʳʣʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʝʬʦʨʤʘʮʠʡ ʜʦ 

ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ʕʣʴʛʠ, ʩʤʝʥʷʝʤʦʝ ʝʝ ʫʤʝʥʴʰʝʥʠʝʤ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ (ʥʠʞʥʝʝ 

ʪʝʯʝʥʠʝ ʨ. ʕʣʴʛʠ). ʉʜʝʣʘʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʚʳʰʘʝʪʩʷ 

ʚʟʙʨʦʩʦʚʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʚ ʟʦʥʝ ɸʜʳʯʘ-ʊʘʨʳʥʩʢʦʛʦ ʨʘʟʣʦʤʘ. ɺʧʝʨʚʳʝ ʫʩʪʘʥʦʚʣʝʥʘ 

ʦʨʠʝʥʪʠʨʦʚʢʘ ʦʩʝʡ ʧʘʣʝʦʥʘʧʨʷʞʝʥʠʡ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʦʪʦʨʳʭ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ 

ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʠʟʫʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʃʝʚʳʝ ʩʜʚʠʛʠ ʙʳʣʠ ʦʙʨʘʟʦʚʘʥʳ ʧʨʠ 

ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʩʞʘʪʠʠ ʚʦʩʪʦʢ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʧʨʠ ʩʣʘʙʦʤ ʥʘʢʣʦʥʝ ʥʘ 

ʩʝʚʝʨ-ʩʝʚʝʨʦ-ʟʘʧʘʜ ʦʩʠ ʨʘʩʪʷʞʝʥʠʷ. ʇʦʩʣʝʜʫʶʱʠʝ ʧʨʘʚʦʩʜʚʠʛʦʚʳʝ ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʠʩʭʦʜʠʣʠ 

ʧʨʠ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʩʞʘʪʠʠ ʩʝʚʝʨ-ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʠ ʚʦʩʪʦʢ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ 

ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʨʘʩʪʷʞʝʥʠʠ. 
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Annotation. The study of the composition of the basic rocks of the Khaptasynakh and 

Kuonam areas of the southeastern board of the Anabar shield has been carried out. It has 

been established that the igneous rocks of the Khaptasynnakh area are represented by 

subalkaline basic rocks. They are close to the basites of the Chieress dike belt, which is 

elongated along the northeastern side of the massif in a northwestern direction by 

petrographic and petrochemical parameters. The basites of the Kuonam area are filled with 

a tholeiite-basaltic magmatic melt. It is assumed that some of them may belong to the Early 

Riphean tholeiite-basic rocks of the Kengedin dike belt formed in the period about 1550 

Ma ago. 

 

ʇʦ ʚʦʩʪʦʯʥʦʤʫ ʠ ʶʞʥʦʤʫ ʙʦʨʪʫ ɸʥʘʙʘʨʩʢʦʛʦ ʤʘʩʩʠʚʘ ʚ ʧʨʝʜʝʣʘʭ ʚʳʭʦʜʦʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ 

ʬʫʥʜʘʤʝʥʪʘ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʦʟʜʥʝʜʦʢʝʤʙʨʠʡʩʢʠʝ ʙʘʟʠʪʳ. ʆʥʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʚ 

ʜʘʡʢʦʚʳʝ ʨʦʠ ʠ ʧʦʷʩʘ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʪʘʢʠʭ ʨʦʝʚ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 250-300 ʢʤ ʧʨʠ ʰʠʨʠʥʝ ʦʪ 10-

15 ʜʦ 80 ʢʤ. ʇʦ ʥʘʧʨʘʚʣʝʥʠʶ ʧʨʦʩʪʠʨʘʥʠʷ ʠ ʢʫʯʥʦʩʪʠ ʧʦʣʦʞʝʥʠʷ ʜʘʡʢʠ ʦʙʲʝʜʠʥʝʥʳ ʚ 

ɼʞʶʢʝʥʩʢʠʡ, ʏʠʵʨʝʩʩʢʠʡ ʨʦʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʚ ʂʝʥʛʝʜʠʥʩʢʠʡ ʧʦʷʩ 

ʩʫʙʰʠʨʦʪʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʠ. ʇʨʦʩʪʠʨʘʥʠʝ ʜʘʝʢ ʚ ʨʦʷʭ ʩʦʚʧʘʜʘʝʪ ʩ ʦʙʱʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦʷʩʘ, 

ʭʦʪʷ ʢʦʨʦʪʢʠʝ ʜʘʡʢʠ ʠʥʦʛʜʘ ʠʤʝʶʪ ʦʪʢʣʦʥʝʥʠʷ ʧʨʦʩʪʠʨʘʥʠʷ. ʅʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʠʥʪʨʫʟʠʚʥʳʝ 

ʧʦʨʦʜʳ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ ʍʘʧʪʘʩʳʥʘʭʩʢʦʡ ʠ ʂʫʦʥʘʤʩʢʦʡ ʧʣʦʱʘʜʝʡ, ʧʨʦʚʝʜʝʥʦ ʠʭ 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʘʚʘ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʭ ʤʠʥʝʨʘʣʦʚ ʠ ʘʥʘʣʠʟ 

ʬʦʨʤʘʮʠʦʥʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʨʦʜ. 

ʄʘʛʤʘʪʠʯʝʩʢʠʝ ʧʦʨʦʜʳ ʍʘʧʪʘʩʳʥʥʘʭʩʢʦʡ ʧʣʦʱʘʜʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʘʟʠʪʘʤʠ ʩʫʙʱʝʣʦʯʥʦʡ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ. ɺʩʝ ʦʙʨʘʟʮʳ ʦʪʦʙʨʘʥʳ ʠʟ ʜʘʝʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ 

ʩʝʚʝʨʥʦʤʫ ʦʢʦʥʯʘʥʠʶ ʏʠʵʨʝʩʩʢʦʛʦ ʜʘʡʢʦʚʦʛʦ ʧʦʷʩʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʝ ʦʙʲʝʢʪʳ 

ʚʳʧʦʣʥʝʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʨʦʜʘʤʠ ʱʝʣʦʯʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ. ʕʪʦ ʪʨʘʭʠʜʦʣʝʨʠʪʳ, 

ʪʨʘʭʠʘʥʜʝʟʠʪ, ʱʝʣʦʯʥʦʝ ʛʘʙʙʨʦ ʠ ʚʩʝʛʦ ʦʜʠʥ ʦʙʨʘʟʝʮ ʧʨʝʜʩʪʘʚʣʝʥ ʛʘʙʙʨʦ-ʜʦʣʝʨʠʪʦʤ. ʆʙʨʘʟʮʳ 

ʠʟ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʜʘʡʢʠ ʪʨʘʭʠʜʦʣʝʨʠʪʦʚ ʠʤʝʶʪ ʭʘʨʘʢʪʝʨʥʫʶ ʜʦʣʝʨʠʪʦʚʫʶ ʩʪʨʫʢʪʫʨʫ. 

ʆʩʥʦʚʥʳʝ ʤʠʥʝʨʘʣʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʣʘʛʠʦʢʣʘʟʦʤ (An36-50), ʢʣʠʥʦʧʠʨʦʢʩʝʥʦʤ (Wo9-17En56-29Fs35-

56), ʦʨʪʦʢʣʘʟʦʤ ʠ ʪʠʪʘʥʦʤʘʛʥʝʪʠʪʦʤ. ʊʨʘʭʠʜʦʣʝʨʠʪʳ ʠʟ ʙʦʨʪʦʚʦʡ ʯʘʩʪʠ ʜʘʡʢʠ ʠʤʝʶʪ 

ʧʦʨʬʠʨʦʚʫʶ ʩʪʨʫʢʪʫʨʫ. ʇʦʨʬʠʨʦʚʳʡ ʧʣʘʛʠʦʢʣʘʟ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʜʝʟʠʥ-ʣʘʙʨʘʜʦʨʦʤ (An38-56), 

ʧʦʨʬʠʨʦʚʳʡ ʢʣʠʥʦʧʠʨʦʢʩʝʥ ï ʘʚʛʠʪʦʤ (Wo26-45En27-36Fs39-25) ʠ ʧʠʞʦʥʠʪʦʤ (Wo57-47En33-37Fs8-16). 

ʆʩʥʦʚʥʘʷ ʤʝʣʢʦʟʝʨʥʠʩʪʘʷ ʤʘʩʩʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʣʝʡʩʪʘʤʠ ʧʣʘʛʠʦʢʣʘʟʘ ʙʦʣʝʝ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ (An0-

29), ʢʣʠʥʦʧʠʨʦʢʩʝʥʦʤ ʠ ʨʫʜʥʳʤ ʤʠʥʝʨʘʣʦʤ. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʭʣʦʨʠʪʠʟʠʨʦʚʘʥʘ, ʟʘʛʨʷʟʥʝʥʘ 

ʧʝʣʠʪʦʤʦʨʬʥʳʤ ʙʫʨʳʤ ʚʝʱʝʩʪʚʦʤ. ʑʝʣʦʯʥʦʝ ʛʘʙʙʨʦ ʠʥʪʝʥʩʠʚʥʦ ʨʘʩʢʨʠʩʪʘʣʣʠʟʦʚʘʥʦ ʠ ʠʤʝʝʪ 

ʛʘʙʙʨʦʚʫʶ ʩʪʨʫʢʪʫʨʫ. ɽʛʦ ʧʦʨʦʜʦʦʙʨʘʟʫʶʱʠʝ ʤʠʥʝʨʘʣʳ: ʧʣʘʛʠʢʦʣʘʟ (An45-56), ʢʣʠʥʦʧʠʨʦʢʩʝʥ 

(Wo34-38En21-36Fs44-27), ʢʚʘʨʮ, ʤʘʛʥʝʪʠʪ. ʊʨʘʭʠʘʥʜʝʟʠʪ ʠʤʝʝʪ ʧʨʠʟʤʘʪʠʯʝʩʢʠ-ʟʝʨʥʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ, 

ʩʦʩʪʦʠʪ ʠʟ ʧʣʘʛʠʦʢʣʘʟʘ (An52-61), ʢʘʣʠʝʚʦʛʦ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ, ʢʣʠʥʦʧʠʨʦʢʩʝʥʘ, ʤʘʛʥʝʪʠʪʘ. 
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ʉʨʘʚʥʝʥʠʝ ʵʪʠʭ ʧʦʨʦʜ ʩ ʧʦʨʦʜʘʤʠ ʏʠʵʨʝʩʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ (ɸ.ɺ. ʆʢʨʫʛʠʥ, 1999; ʆ.ɺ. ʂʦʨʦʣʝʚʘ ʠ 

ʜʨ., 1999) ʧʦʢʘʟʘʣ ʠʭ ʙʣʠʟʦʩʪʴ. ʇʦʩʣʝʜʥʠʝ ʪʘʢ ʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʘʭʠʜʦʣʝʨʠʪʘʤʠ, 

ʪʨʘʭʠʘʥʜʝʟʠʪʘʤʠ, ʤʦʥʮʦʥʠʪʘʤʠ ʠ ʱʝʣʦʯʥʳʤ ʛʘʙʙʨʦ. ʊʘʢ ʞʝ ʩʦʧʦʩʪʘʚʣʷʝʤʳʝ ʧʦʨʦʜʳ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʜʥʦʪʠʧʥʳʤ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʧʦʨʦʜ (ʊʘʙʣʠʮʘ 1). ɿʥʘʯʝʥʠʷ ʩʦʩʪʘʚʦʚ 

ʤʘʛʤʘʪʠʪʦʚ ʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʜʠʘʛʨʘʤʤʝ (ʈʠʩʫʥʦʢ) ʣʦʞʘʪʩʷ ʚʜʦʣʴ ʛʨʘʥʠʮʳ ʨʘʟʜʝʣʘ 

ʪʦʣʝʠʪʦʚʳʭ ʠ ʩʫʙʱʝʣʦʯʥʳʭ ʧʦʨʦʜ. ʂʦʣʠʯʝʩʪʚʦ SiO2 ʚ ʥʠʭ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 48,26 ʜʦ 54,93, ʩʫʤʤʘ 

ʱʝʣʦʯʝʡ 3,79-5,95, ʯʪʦ ʩʦʠʟʤʝʨʠʤʦ ʩ ʩʦʩʪʘʚʘʤʠ ʧʦʨʦʜ ʏʠʵʨʝʩʩʢʦʛʦ ʜʘʡʢʦʚʦʛʦ ʧʦʷʩʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚʳʩʢʘʟʳʚʘʝʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʠʩʩʣʝʜʫʝʤʳʝ ʙʘʟʠʪʳ ʍʘʧʪʘʩʳʥʥʘʭʩʢʦʡ 

ʧʣʦʱʘʜʠ ʩʣʝʜʫʝʪ ʦʪʥʦʩʠʪʴ ʢ ʦʙʲʝʢʪʘʤ ʏʠʵʨʝʩʩʢʦʛʦ ʜʘʡʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

 

ʊʘʙʣʠʮʘ 1 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʨʦʜ ʍʘʧʪʘʩʳʥʥʘʭʩʢʦʡ ʧʣʦʱʘʜʠ ʠ 

ʏʠʵʨʝʩʩʢʦʛʦ ʜʘʡʢʦʚʦʛʦ ʧʦʷʩʘ, ʚʝʩ. %. 

 ʍʘʧʪʘʩʳʥʥʘʭʩʢʘʷ ʧʣʦʱʘʜʴ ʏʠʵʨʝʩʩʢʠʡ ʜʘʡʢʦʚʳʡ ʧʦʷʩ 

ʇʦʨʦʜʘ ɼʦʣʝʨʠʪ ʑʝʣʦʯʥʳʝ ʜʦʣʝʨʠʪʳ ɼʦʣʝʨʠʪ ʄʦʥʮʦʥʠʪ 

ˉ ʦʙʨ. ʇʈ-24-30/1 ʇʈ-12-28 ʇʈ-13-28/2 ʇʈ-14-28/1 ʇʈ-17-30 ʇʈ-24-3/2 - - 

ˉ ʧ.ʧ.* 1 2 3 4 5 6 15 16 

SiO2 48,26 54,28 53,81 54,85 51,05 54,93 47,21 53,94 

TiO2 2,65 2,50 2,43 2,46 2,71 2,56 2,20 1,44 

Al2O3 12,69 13,24 13,11 13,34 12,41 12,80 15,09 16,22 

Fe2O3 6,43 2,88 2,56 2,67 7,29 4,05 5,51 5,12 

FeO 8,91 9,70 9,69 9,98 7,68 8,47 8,08 5,57 

MnO 0,14 0,12 0,12 0,20 0,16 0,12 0,20 0,09 

MgO 5,46 2,98 2,96 2,58 4,08 2,74 6,69 4,42 

CaO 7,77 6,23 6,18 6,90 7,75 6,03 6,62 1,67 

Na2O 3,37 2,78 2,62 2,71 2,73 2,70 2,78 4,98 

K2O 0,94 3,17 3,07 2,95 1,06 3,08 2,32 2,54 

H2O- 0,52 0,26 0,17 0,16 0,53 0,28 - - 

H2O+ 2,06 0,34 0,96 0,26 2,08 0,43 - - 

PPP 0,93 0,00 0,71 0,00 0,00 0,56 3,08 3,31 

P2O5 0,26 1,10 1,09 1,10 0,44 1,01 0,44 0,56 

CO2 0,10 0,14 0,00 0,00 0,25 0,08 - - 

S 0,18 0,11 0,14 0,09 0,19 0,11 - - 

F 0,13 0,23 0,15 0,24 0,14 0,18 - - 

SUM 100,24 99,69 99,54 100,23 99,97 99,77 100,22 99,86 

POPR 0,06 0,10 0,06 0,10 0,06 0,08 - - 

*ʇʨʠʤʝʯʘʥʠʝ: 1 ï ʛʘʙʙʨʦ-ʜʦʣʝʨʠʪ; 2, 3 ï ʪʨʘʭʠʜʦʣʝʨʠʪ; 4 ï ʧʦʨʬʠʨʦʚʳʡ ʪʨʘʭʠʜʦʣʝʨʠʪ; 5 ï ʱʝʣʦʯʥʦʝ 

ʛʘʙʙʨʦ; 6 ï ʪʨʘʭʠʘʥʜʝʟʠʪ (ʤʦʥʮʦʥʠʪ); 7, 8 ï ʩʨʝʜʥʠʝ ʭʠʤʠʯʝʩʢʠʝ ʩʦʩʪʘʚʳ ʧʦʨʦʜ ʏʠʵʨʝʩʩʢʦʛʦ ʜʘʡʢʦʚʦʛʦ 

ʧʦʷʩʘ ʧʦ [1]. 
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ʈʠʩʫʥʦʢ. ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʛʦʨʥʳʭ ʧʦʨʦʜ [2]. 

1 - ʙʘʟʠʪʳ ʂʫʦʥʘʤʩʢʦʡ ʧʣʦʱʘʜʠ; 2 - ʙʘʟʠʪʳ ʍʘʧʪʘʩʳʥʥʘʭʩʢʦʡ ʧʣʦʱʘʜʠ. ʉʨʝʜʥʠʝ ʩʦʩʪʘʚʳ 

ʨʠʬʝʡʩʢʠʭ ʙʘʟʠʪʦʚ ʶʞʥʦʡ ʯʘʩʪʠ ɸʥʘʙʘʨʩʢʦʛʦ ʤʘʩʩʠʚʘ [5]: 3 ï ʨʘʥʥʝʨʠʬʝʩʢʠʝ ʪʦʣʝʠʪ-ʙʘʟʠʪʳ; 4 

ï ʩʨʝʜʥʝʨʠʬʝʡʩʢʠʝ ʪʦʣʝʠʪ-ʙʘʟʠʪʳ ʨʘʥʥʝʙʠʣʣʷʭʩʢʦʛʦ ʚʨʝʤʝʥʠ; 5 - ʩʨʝʜʥʝʨʠʬʝʡʩʢʠʝ ʪʦʣʝʠʪ-

ʙʘʟʠʪʳ ʧʦʟʜʥʝʙʠʣʣʷʭʩʢʦʛʦ ʚʨʝʤʝʥʠ. 6 - ʩʨʝʜʥʠʝ ʩʦʩʪʘʚʳ ʜʦʣʝʨʠʪʦʚ ʠ ʤʦʥʮʦʥʠʪʦʚ ʏʠʵʨʝʩʩʢʦʛʦ 

ʜʘʡʢʦʚʦʛʦ ʧʦʷʩʘ [1]. 

 

ʇʦʨʦʜʳ ʂʫʦʥʘʤʩʢʦʡ ʧʣʦʱʘʜʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʦʣʝʨʠʪʘʤʠ ʠ ʛʘʙʙʨʦ-ʜʦʣʝʨʠʪʘʤʠ. ɼʦʣʝʨʠʪʳ 

ʂʫʦʥʘʤʩʢʦʡ ʧʣʦʱʘʜʠ ʦʪʦʙʨʘʥʳ ʠʟ ʜʘʝʢ ʩʫʙʰʠʨʦʪʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʠ. ʇʦʨʦʜʳ ʠʤʝʶʪ 

ʩʨʝʜʥʝʟʝʨʥʠʩʪʫʶ ʦʬʠʪʦʚʫʶ ʩʪʨʫʢʪʫʨʫ. ʇʦʨʦʜʦʦʙʨʘʟʫʶʱʠʤʠ ʤʠʥʝʨʘʣʘʤʠ ʷʚʣʷʶʪʩʷ ʧʣʘʛʠʦʢʣʘʟ 

(ʣʘʙʨʘʜʦʨ An51-62, ʤʝʩʪʘʤʠ ʦʩʥʦʚʥʦʩʪʴ ʠʟʤʝʥʷʝʪʩʷ ʜʦ ʘʥʜʝʟʠʥʘ An41-46), ʢʣʠʥʦʧʠʨʦʢʩʝʥ ʘʚʛʠʪ-

ʧʠʞʦʥʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʤʘʛʥʝʪʠʪ ʠ ʠʥʦʛʜʘ ʦʨʪʦʧʠʨʦʢʩʝʥ, ʢʚʘʨʮ ʠ ʢʘʣʠʝʚʳʡ ʧʦʣʝʚʦʡ ʰʧʘʪ. 

ɻʘʙʙʨʦ-ʜʦʣʝʨʠʪʳ, ʦʪʦʙʨʘʥʥʳʝ ʠʟ ʦʜʥʦʡ ʜʘʡʢʠ, ʠʤʝʶʪ ʦʬʠʪʦʚʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʙʦʣʝʝ ʢʨʫʧʥʫʶ 

ʟʝʨʥʠʩʪʦʩʪʴ. ʂʣʠʥʦʧʠʨʦʢʩʝʥ ʘʚʛʠʪ-ʧʠʞʦʥʠʪʦʚʦʛʦ ʩʦʩʪʘʚʘ. ɺʝʩʴ ʤʝʟʦʩʪʘʟʠʩ ʨʘʩʢʨʠʩʪʘʣʣʠʟʦʚʘʥ ʚ 

ʭʣʦʨʠʪ, ʢʚʘʨʮ, ʤʝʩʪʘʤʠ ʘʢʪʠʥʦʣʠʪ. ʇʣʘʛʠʦʢʣʘʟ ʧʨʝʜʩʪʘʚʣʝʥ ʣʘʙʨʘʜʦʨʦʤ (An52-59) ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʩʦʩʪʘʚʘ ʜʦ ʦʣʠʛʦʢʣʘʟʘ ʠ ʘʥʜʝʟʠʥʘ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʝʩʴ ʧʣʘʛʠʦʢʣʘʟ ʠ ʢʘʣʠʝʚʳʡ ʧʦʣʝʚʦʡ ʰʧʘʪ 

ʟʘʤʝʱʝʥ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʳʤ ʘʛʨʝʛʘʪʦʤ. ʄʘʛʥʝʪʠʪ ʚʳʜʝʣʝʥ ʚ ʩʢʝʣʝʪʥʳʝ ʬʦʨʤʳ ʧʦ 

ʤʝʣʘʥʦʢʨʘʪʦʚʦʡ ʯʘʩʪʠ ʧʦʨʦʜʳ, ʘ ʪʘʢʞʝ ʦʙʨʘʟʫʝʪ ʤʠʥʜʘʣʝʚʠʜʥʳʝ ʦʙʦʩʦʙʣʝʥʠʷ. ʏʪʦ ʦʪʨʘʞʘʝʪʩʷ ʚ 

ʧʦʚʳʰʝʥʠʠ ʱʝʣʦʯʥʦʩʪʠ ʠ ʞʝʣʝʟʠʩʪʦʩʪʠ ʛʘʙʙʨʦ-ʜʦʣʝʨʠʪʦʚ. ʇʦʨʦʜʳ ʂʫʦʥʘʤʩʢʦʡ ʧʣʦʱʘʜʠ 

ʚʳʧʦʣʥʝʥʳ ʤʘʛʤʘʪʠʯʝʩʢʠʤ ʨʘʩʧʣʘʚʦʤ ʪʦʣʝʠʪ-ʙʘʟʘʣʴʪʦʚʦʛʦ ʩʦʩʪʘʚʘ (ʊʘʙʣʠʮʘ 2). ʂʦʣʠʯʝʩʪʚʦ 

ʦʢʠʩʠ ʢʨʝʤʥʠʷ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 48,85-55,39, ʩʫʤʤʘ ʱʝʣʦʯʝʡ ʦʪ 2,47 ʜʦ 5,04. ʉʨʘʚʥʠʚʘʷ 

ʭʠʤʠʯʝʩʢʠʝ ʩʦʩʪʘʚʳ ʧʦʨʦʜ ʩ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʤʠ ʨʠʬʝʡʩʢʠʤʠ ʙʘʟʠʪʘʤʠ ʶʞʥʦʛʦ ʩʢʣʦʥʘ 

ɸʥʘʙʘʨʩʢʦʛʦ ʤʘʩʩʠʚʘ ʧʦ [3,5], ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʜʚʘ ʦʙʨʘʟʮʘ (ˉ 69287/2 ʠ 69288/2) 

ʦʪʥʦʩʷʪʩʷ ʢ ʨʘʥʥʝʨʠʬʝʡʩʢʠʤ ʪʦʣʝʠʪ-ʙʘʟʠʪʘʤ (ʊʘʙʣʠʮʘ 2, ʈʠʩʫʥʦʢ.). ʏʪʦ ʢʘʩʘʝʪʩʷ ʦʩʪʘʣʴʥʳʭ 

ʦʙʨʘʟʮʦʚ, ʪʦ ʪʫʪ ʩʣʦʞʥʦ ʦʪʥʝʩʪʠ ʠʭ ʢ ʢʘʢʦʡ-ʣʠʙʦ ʢʦʥʢʨʝʪʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ.  ɼʣʷ ʵʪʦʛʦ 

ʥʫʞʥʳ ʜʝʪʘʣʴʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘʥʘʣʠʟ ʭʘʨʘʢʪʝʨʘ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʚ ʢʦʥʢʨʝʪʥʦʤ 

ʠʥʪʨʫʟʠʚʝ ʠ ʚʦʟʨʘʩʪʥʳʝ ʜʘʪʠʨʦʚʢʠ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ 

ʦʙʨʘʟʮʳ, ʦʪʦʙʨʘʥʥʳʝ ʠʟ ʜʘʝʢ, ʚʭʦʜʷʱʠʭ ʚ ʂʝʥʛʝʜʠʥʩʢʠʡ ʜʘʡʢʦʚʳʡ ʧʦʷʩ, ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ 

ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ ʦʪ 1550 ʤʣʥ. ʣʝʪ ʜʦ 1250 ʤʣʥ. ʣʝʪ. 
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ʊʘʙʣʠʮʘ 2 

ʍʠʤʠʯʝʩʢʠʝ ʩʦʩʪʘʚʳ ʙʘʟʠʪʦʚ ʂʫʦʥʘʤʩʢʦʡ ʧʣʦʱʘʜʠ 

ʠ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʨʠʬʝʡʩʢʠʭ ʙʘʟʠʪʦʚ ʶʞʥʦʡ ʯʘʩʪʠ ɸʥʘʙʘʨʩʢʦʛʦ ʤʘʩʩʠʚʘ. 

 ʇʦʨʦʜʳ ʂʫʦʥʘʤʩʢʦʡ ʧʣʦʱʘʜʠ 

ʈʘʟʥʦʚʦʟʨʘʩʪʥʳʝ ʨʠʬʝʡʩʢʠʝ 

ʙʘʟʠʪʳ ʶʞʥʦʡ ʯʘʩʪʠ 

ɸʥʘʙʘʨʩʢʦʛʦ ʤʘʩʩʠʚʘ 

ʇʦʨʦʜʘ ɼʦʣʝʨʠʪʳ, ʛʘʙʙʨʦ-ʜʦʣʝʨʠʪ ʊʦʣʝʠʪ-ʙʘʟʠʪʳ 

ˉ ʦʙʨ. 69287/2 69288/2 57254/1 98213/1 69293/1 69297/2    

ˉ ʧ.ʧ.* 1 2 3 4 5 6 7 8 9 

SiO2 55,01 55,39 48,85 50,12 49,16 49,51 53,26 50,42 48,24 

TiO2 1,61 1,40 1,97 2,16 2,09 2,12 2,27 2,62 3,10 

Al2O3 13,57 14,17 13,29 14,00 14,71 14,53 14,19 13,35 12,74 

Fe2O3 3,68 3,23 6,83 4,51 3,77 4,39 4,73 4,61 5,57 

FeO 8,41 8,14 8,68 8,59 10,31 9,62 8,23 9,75 9,97 

MnO 0,12 0,12 0,17 0,12 0,15 0,14 0,16 0,21 0,18 

MgO 3,58 3,43 5,48 6,32 4,56 4,90 4,08 5,78 6,02 

CaO 7,04 7,53 9,19 9,87 8,69 8,60 6,37 9,08 9,16 

Na2O 2,53 2,58 1,66 1,87 1,67 1,72 3,10 2,66 2,74 

K2O 2,51 2,36 0,81 0,64 2,97 2,17 1,94 0,78 0,68 

H2O- 0,29 0,24 0,82 0,43 0,24 0,35 - - - 

H2O+ 0,53 0,58 0,94 0,91 1,37 1,64 - - - 

PPP 0,36 0,27 0,70 0,30 0,00 0,00 1,28 0,62 0,99 

P2O5 0,43 0,36 0,20 0,24 0,22 0,20 0,37 0,25 0,25 

CO2 0,39 0,14 0,58 0,31 0,38 0,40 - - - 

S 0,08 0,02 0,78 0,04 0,10 0,06 - - - 

F 0,12 0,09 0,08 0,09 0,08 0,07 - - - 

SUM 99,93 99,77 100,16 100,05 100,20 100,03 99,98 100,13 99,64 

POPR 0,05 0,04 0,03 0,04 0,03 0,03 - - - 

*ʇʨʠʤʝʯʘʥʠʝ: 1-4 ï ʜʦʣʝʨʠʪʳ; 5,6 ï ʠʟʤʝʥʝʥʥʳʝ ʛʘʙʙʨʦ-ʜʦʣʝʨʠʪʳ; 7-9 ï ʩʨʝʜʥʠʝ ʭʠʤʠʯʝʩʢʠʝ ʩʦʩʪʘʚʳ 

ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʨʠʬʝʡʩʢʠʭʪʦʣʝʠʪ-ʙʘʟʠʪʦʚ ʶʞʥʦʛʦ ʩʢʣʦʥʘ ɸʥʘʙʘʨʩʢʦʛʦ ʤʘʩʩʠʚʘ ʧʦ (ɹ.ɺ. ʆʣʝʡʥʠʢʦʚ, 

ʄ.ʉ. ʄʘʱʘʢ, ɸ.ɻ. ʂʦʧʳʣʦʚʘ, 1983): 7 ï ʨʘʥʥʝʨʠʬʝʡʩʢʠʝ ʪʦʣʝʠʪ-ʙʘʟʠʪʳ (n = 24); 8 - ʩʨʝʜʥʝʨʠʬʝʡʩʢʠʝ 

ʪʦʣʝʠʪ-ʙʘʟʠʪʳ ʨʘʥʥʝʙʠʣʣʷʭʩʢʦʛʦ ʚʨʝʤʝʥʠ (n = 9); 9 - ʩʨʝʜʥʝʨʠʬʝʡʩʢʠʝ ʪʦʣʝʠʪ-ʙʘʟʠʪʳ ʧʦʟʜʥʝʙʠʣʣʷʭʩʢʦʛʦ 

ʚʨʝʤʝʥʠ (n = 37). 
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Annotation. New OSL dates were obtained for the Diring Yuryakh archeological site. The 

cultural layer formation took place in the Middle Neopleistocene in the extremely cold and 

dry conditions of the ventifact desert of the samarovskii time (MIS 8). Deposits of the 

cultural layer were formed under conditions of intense vertical cryogenic convection within 

the seasonally thawed layer of 2-3 m depth. On the exposure surface the alluvial gravel has 

been impacted by temperature crushing and wind polishing. 

 

1. ɺʚʝʜʝʥʠʝ 

ɸʨʭʝʦʣʦʛʠʯʝʩʢʘʷ ʩʪʦʷʥʢʘ ɼʠʨʠʥʛ-ʖʨʷʭ (612̄0ǋ ʩ.ʰ., 1284̄8ǋ ʚ.ʜ.) ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʚ 1982 ʛ. ʚ 

140 ʢʤ ʢ ʶʛʫ ʦʪ ʛ. ʗʢʫʪʩʢʘ ʚ ʦʪʣʦʞʝʥʠʷʭ 105-120-ʤʝʪʨʦʚʦʡ (ʪʫʩʪʘʭʩʢʦʡ) ʪʝʨʨʘʩʳ ʧʨʘʚʦʙʝʨʝʞʴʷ 

ʨ. ʃʝʥʳ [1]. ʈʝʣʴʝʬ ʫʯʘʩʪʢʘ ʚʝʩʴʤʘ ʥʝʨʦʚʥʳʡ, ʩʪʫʧʝʥʯʘʪʳʡ. ɺ ʧʨʝʜʝʣʘʭ 1 ʢʤ ʦʪ ʙʨʦʚʢʠ 

ʙʝʨʝʛʦʚʦʛʦ ʦʙʨʳʚʘ ʘʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ ʧʦʚʳʰʘʶʪʩʷ ʦʪ 105 ʤ ʜʦ 165 ʤ, ʬʦʨʤʠʨʫʷ ʥʝʩʢʦʣʴʢʦ 

ʧʦʣʦʛʦ ʥʘʢʣʦʥʥʳʭ (5-6 )̄ ʪʝʨʨʘʩʦʚʠʜʥʳʭ ʩʪʫʧʝʥʝʡ 105-120 ʤ, 125-135 ʤ ʠ 140-165 ʤ. ʅʘ 

ʧʨʦʪʷʞʝʥʠʠ ʨʷʜʘ ʣʝʪ ʫʯʘʩʪʦʢ ʜʝʪʘʣʴʥʦ ʠʩʩʣʝʜʦʚʘʥ ʛʨʫʧʧʦʡ ʖ.ɸ. ʄʦʯʘʥʦʚʘ [1]. ɿʜʝʩʴ ʙʳʣʦ 

ʦʙʥʘʨʫʞʝʥʦ ʤʥʦʞʝʩʪʚʦ ʦʙʣʦʤʢʦʚ ʛʘʣʴʢʠ ʠ ʚʘʣʫʥʦʚ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʩʭʦʜʥʳʭ ʩ ʆʣʜʫʚʘʡʩʢʦʡ 

ʢʫʣʴʪʫʨʦʡ ɺʦʩʪʦʯʥʦʡ ɸʬʨʠʢʠ ʚʦʟʨʘʩʪʦʤ 2,5-1,8 ʤʣʥ. ʣʝʪ.  

 

2. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺ ʠʶʥʝ 2019 ʛ. ʥʘ ʩʪʦʷʥʢʝ ɼʠʨʠʥʛ ʖʨʷʭ ʘʚʪʦʨʘʤʠ ʧʨʦʚʝʜʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʢʨʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʶʱʠʝ ʆʉʃ-ʜʘʪʠʨʦʚʘʥʠʝ, ʛʝʦʬʠʟʠʯʝʩʢʦʝ 

ʟʦʥʜʠʨʦʚʘʥʠʝ ʤʝʪʦʜʘʤʠ ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʠ ʠ ʵʣʝʢʪʨʦʪʦʤʦʛʨʘʬʠʠ. ɹʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ 

ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʜʨʝʚʥʠʝ ʢʨʠʦʛʝʥʥʳʝ ʜʝʬʦʨʤʘʮʠʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʥʘʨʫʰʘʶʱʠʝ ʩʪʨʘʪʠʬʠʢʘʮʠʶ 

ʩʪʦʷʥʢʠ. ɺ ʭʦʜʝ ʠʥʪʝʥʩʠʚʥʦʡ ʢʨʠʦʪʫʨʙʘʮʠʠ ʧʨʦʠʩʭʦʜʠʣʦ ʠʥʪʝʥʩʠʚʥʦʝ ʜʨʦʙʣʝʥʠʝ ʠ ʚʳʧʫʯʠʚʘʥʠʝ 

ʦʙʣʦʤʢʦʚ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘ ʫʯʘʩʪʢʘʭ ʚʦʩʭʦʜʷʱʝʡ ʢʨʠʦʛʝʥʥʦʡ ʢʦʥʚʝʢʮʠʠ. ʅʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʣʦʤʢʠ ʧʦʜʚʝʨʛʘʣʠʩʴ ʠʥʪʝʥʩʠʚʥʦʡ ʚʝʪʨʦʚʦʡ (ʵʦʣʦʚʦʡ) ʦʛʨʘʥʢʝ ʠ ʧʦʣʠʨʦʚʢʝ. 

ʦʧʨʝʜʝʣʝʥʠʷ ʘʙʩʦʣʶʪʥʦʛʦ ʚʦʟʨʘʩʪʘ ʤʝʪʦʜʦʤ ʦʧʪʠʢʦ-ʣʶʤʠʥʝʩʮʝʥʪʥʦʛʦ ʜʘʪʠʨʦʚʘʥʠʷ. ʆʉʃ-

ʜʘʪʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʘʙʩʦʣʶʪʥʦʡ ʛʝʦʭʨʦʥʦʣʦʛʠʠ ʆʭʨʫʩʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

(ɼʘʥʠʷ). 

 

3. ʉʪʨʦʝʥʠʝ ʩʪʦʷʥʢʠ 

ɺ ʟʘʯʠʩʪʢʝ ʙʦʨʪʘ ʢʘʥʘʚʳ 1 (ʩʦʛʣʘʩʥʦ ʥʦʤʝʥʢʣʘʪʫʨʝ ʖ.ɸ. ʄʦʯʘʥʦʚʘ [1]), ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʚʥʠʟ 

ʧʦ ʧʦʣʦʛʦʤʫ ʩʢʣʦʥʫ ʚʢʨʝʩʪ ʙʨʦʚʢʠ 120-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ, ʚʩʢʨʳʪ ʩʣʝʜʫʶʱʠʡ ʨʘʟʨʝʟ (ʩʥʠʟʫ-

ʚʚʝʨʭ) (ʈʠʩʫʥʦʢ 1). 

 



24 

 

 
ʈʠʩʫʥʦʢ 1. ʈʘʟʨʝʟ ʩʪʦʷʥʢʠ ɼʠʨʠʥʛ ʥʘ ʫʯʘʩʪʢʝ ʢʘʥʘʚʳ 1 (ʘ) ʧʦ ʥʦʤʝʥʢʣʘʪʫʨʝ ʖ.ɸ. ʄʦʯʘʥʦʚʘ [1] 

ʠ ʧʦʣʦʞʝʥʠʝ ʫʯʘʩʪʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʝʩʪʷʭʩʢʦʡ ʠ ʪʫʩʪʘʭʩʢʦʡ ʪʝʨʨʘʩ ʨ. ʃʝʥʳ (ʙ).  

1 ï ʢʝʤʙʨʠʡʩʢʠʝ ʠʟʚʝʩʪʥʷʢʠ; 2 ï ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʳʡ ʘʣʣʶʚʠʡ (ʧʘʢʝʪ 1); 3 - ʛʨʘʚʠʡʥʦ-ʧʝʩʯʘʥʦ-

ʩʫʛʣʠʥʠʩʪʳʡ ʘʣʣʶʚʠʡ (ʧʘʢʝʪ 2); 4 ï ʫʯʘʩʪʢʠ ʚʦʩʭʦʜʷʱʝʡ ʜʨʝʚʥʝʡ ʢʨʠʦʛʝʥʥʦʡ ʢʦʥʚʝʢʮʠʠ 

(ʤʦʨʦʟʥʦʝ ʢʠʧʝʥʠʝ); 5 ï ʫʯʘʩʪʢʠ ʥʠʩʭʦʜʷʱʝʡ ʜʨʝʚʥʝʡ ʢʨʠʦʛʝʥʥʦʡ ʢʦʥʚʝʢʮʠʠ (ʧʝʩʯʘʥʳʝ ʞʠʣʳ) 

(ʧʘʢʝʪ 3); 6 ï ʵʦʣʦʚʳʝ ʪʝʤʥʦ-ʩʝʨʳʝ ʪʦʥʢʦʩʣʦʠʩʪʳʝ ʩʫʧʝʩʠ ʠ ʣʝʩʩʦʚʠʜʥʳʝ ʩʫʛʣʠʥʢʠ (ʧʘʢʝʪ 5); 7 ï 

ʚʦʣʥʠʩʪʦ- ʠ ʧʝʨʝʢʨʝʩʪʥʦ-ʩʣʦʠʩʪʳʝ ʜʶʥʥʳʝ ʧʝʩʢʠ (ʧʘʢʝʪ 6); 8 ï ʩʦʚʨʝʤʝʥʥʳʡ ʨʘʩʪʠʪʝʣʴʥʳʡ 

ʧʦʢʨʦʚ; 9 ï ʧʝʩʯʘʥʦ-ʛʫʤʫʩʦʚʳʝ ʢʣʠʥʴʷ ʠ ʧʩʝʚʜʦʤʦʨʬʦʟʳ; 10 ï ʧʦʚʝʨʭʥʦʩʪʴ ʜʝʬʣʷʮʠʦʥʥʦʛʦ ʩʨʝʟʘ 

(ʧʘʢʝʪ 4); 11- ʚʝʪʨʦʛʨʘʥʥʠʢʠ, ʘʨʪʝʬʘʢʪʳ; 12 ï ʧʦʣʦʞʝʥʠʝ ʦʧʦʨʥʳʭ ʨʘʩʯʠʩʪʦʢ ʚ ʙʦʨʪʫ ʢʘʥʘʚʳ 1; 

13 ï ʆʉʃ-ʜʘʪʠʨʦʚʢʠ ʚ ʪʳʩ.ʣ.ʥ. 

 

ʇʘʢʝʪ 1 ʩʣʦʞʝʥ ʢʨʘʩʥʦʮʚʝʪʥʳʤ (ʦʭʨʠʩʪʳʤ) ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʳʤ ʘʣʣʶʚʠʝʤ ʚʠʜʠʤʦʡ ʤʦʱʥʦʩʪʴʶ 

0,2-0,5 ʤ.  

ʇʘʢʝʪ 2 ʩʣʦʞʝʥ ʛʨʘʚʠʡʥʦ-ʧʝʩʯʘʥʦ-ʩʫʛʣʠʥʠʩʪʳʤ ʘʣʣʶʚʠʝʤ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ, ʚʦʣʥʠʩʪʦʡ ʠ ʢʦʩʦʡ 

ʩʣʦʠʩʪʦʩʪʴʶ, ʤʦʱʥʦʩʪʴʶ 3,5-4 ʤ. ʉʣʦʡ 2 ʠʥʪʝʥʩʠʚʥʦ ʢʨʠʦʪʫʨʙʠʨʦʚʘʥ ʚ ʚʠʜʝ ʜʠʘʧʠʨʦʚʳʭ 

ʩʢʣʘʜʦʢ ʜʠʘʤʝʪʨʦʤ ʜʦ 2 ʤ. 

ʇʘʢʝʪ 3 ʧʨʝʜʩʪʘʚʣʝʥ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʧʝʩʯʘʥʳʤʠ ʞʠʣʘʤʠ ʰʠʨʠʥʦʡ ʜʦ 2 ʤ, ʧʨʦʥʠʢʘʶʱʠʤʠ ʚ ʩʣʦʡ 

2 ʥʘ ʛʣʫʙʠʥʫ ʜʦ 3 ʤ. ɾʠʣʳ ʩʣʦʞʝʥʳ ʭʦʨʦʰʦ ʩʦʨʪʠʨʦʚʘʥʥʳʤ ʩʚʝʪʣʳʤ ʧʝʩʢʦʤ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʧʘʨʘʣʣʝʣʴʥʦʡ ʩʣʦʠʩʪʦʩʪʴʶ, ʚ ʥʝʢʦʪʦʨʳʭ ʠʟ ʥʠʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʝʜʠʥʠʯʥʳʝ ʚʝʨʪʠʢʘʣʴʥʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʦʙʣʦʤʢʠ ʢʚʘʨʮʠʪʦʚ ʠ ʚʝʪʨʦʛʨʘʥʥʠʢʦʚ ʨʘʟʤʝʨʦʤ ʜʦ 10 ʩʤ. 

ʇʘʢʝʪ 4 ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʚʝʨʭʥʦʩʪʴʶ ʜʝʬʣʷʮʠʦʥʥʦʛʦ ʩʨʝʟʘ ʠ ʩʣʦʞʝʥ ʭʦʨʦʰʦ ʩʦʨʪʠʨʦʚʘʥʥʳʤ 

ʩʚʝʪʣʳʤ ʧʝʩʢʦʤ ʩ ʧʨʠʤʝʩʴʶ ʚʪʦʨʠʯʥʦʛʦ ʢʚʘʨʮʠʪʦʚʦʛʦ ʱʝʙʥʷ, ʷʚʣʷʶʱʝʛʦʩʷ ʧʨʦʜʫʢʪʦʤ 

ʜʨʦʙʣʝʥʠʷ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩʭʦʜʥʦʛʦ ʧʦ ʩʦʩʪʘʚʫ ʩʦ ʧʘʢʝʪʦʤ 1. ɹʦʣʴʰʠʥʩʪʚʦ 

ʦʙʣʦʤʢʦʚ ʥʝʩʫʪ ʧʨʠʟʥʘʢʠ ʠʥʪʝʥʩʠʚʥʦʡ ʚʝʪʨʦʚʦʡ ʦʛʨʘʥʢʠ, ʧʦʣʠʨʦʚʢʠ ʠ ʧʦʢʨʳʪʳ ʧʫʩʪʳʥʥʳʤ 

ʟʘʛʘʨʦʤ. 

ʇʘʢʝʪ 5 ʜʦʩʪʠʛʘʝʪ ʤʦʱʥʦʩʪʠ 3 ʤ ʚʙʣʠʟʠ ʙʨʦʚʢʠ ʪʝʨʨʘʩʳ ʠ ʚʳʢʣʠʥʠʚʘʝʪʩʷ ʚʥʠʟ ʧʦ ʩʢʣʦʥʫ. ʆʥ 

ʦʙʨʘʟʦʚʘʥ ʪʦʥʢʠʤ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʚʦʣʥʠʩʪʳʭ ʪʝʤʥʦ-ʩʝʨʳʭ ʩʫʧʝʩʝʡ ʠ ʣʝʩʩʦʚʠʜʥʳʭ ʩʫʛʣʠʥʢʦʚ ʩ 

ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʛʫʤʫʩʘ. ʅʘʙʣʶʜʘʶʪʩʷ ʧʨʠʟʥʘʢʠ ʠʥʪʝʥʩʠʚʥʦʡ ʢʨʠʦʪʫʨʙʘʮʠʠ ʠ ʩʦʣʠʬʣʶʢʮʠʠ. 

ɺ ʢʨʦʚʣʝ ʩʣʦʷ ʤʝʩʪʘʤʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʬʨʘʛʤʝʥʪʳ ʧʘʣʝʦʧʦʯʚ, ʤʝʣʢʠʝ ʧʝʩʯʘʥʦ-ʛʫʤʫʩʦʚʳʝ ʢʣʠʥʴʷ 

ʠ ʜʨʝʚʝʩʥʳʝ ʫʛʦʣʴʢʠ. 

ʇʘʢʝʪ 6 ʜʦʩʪʠʛʘʝʪ ʤʦʱʥʦʩʪʠ ʜʦ 2 ʤ ʚʙʣʠʟʠ ʙʨʦʚʢʠ ʪʝʨʨʘʩʳ ʠ ʚʳʢʣʠʥʠʚʘʝʪʩʷ ʚʥʠʟ ʧʦ ʩʢʣʦʥʫ. 

ʇʘʢʝʪ ʩʣʦʞʝʥ ʭʦʨʦʰʦ ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʤ ʩʚʝʪʣʳʤ ʦʭʨʠʩʪʳʤ ʵʦʣʦʚʳʤ ʧʝʩʢʦʤ ʩ ʚʦʣʥʠʩʪʦʡ, 

ʤʝʩʪʘʤʠ ʧʝʨʝʢʨʝʩʪʥʦʡ ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʩʣʦʠʩʪʦʩʪʴʶ ʚʦʩʭʦʜʷʱʝʡ ʨʷʙʠ. ʅʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ 

ʥʘʙʣʶʜʘʶʪʩʷ ʤʝʣʢʠʝ ʢʨʠʦʛʝʥʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʩ ʥʘʨʫʰʝʥʠʝʤ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʦʡ ʩʣʦʠʩʪʦʩʪʠ: 

ʤʠʢʨʦ-ʨʘʟʨʳʚʳ ʩʣʦʡʢʦʚ, ʪʦʥʢʠʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʢʣʠʥʴʷ, ʟʘʧʦʣʥʝʥʥʳʝ ʩʚʝʪʣʳʤ ʧʝʩʢʦʤ ʠ ʜʨ. 
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ʆʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʠ ʬʘʮʠʘʣʴʥʦʛʦ ʩʦʩʪʘʚʘ ʦʪʣʦʞʝʥʠʡ ʩʪʦʷʥʢʠ ɼʠʨʠʥʛ-ʖʨʷʭ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʦʪʣʦʞʝʥʠʷ ʢʫʣʴʪʫʨʥʦʛʦ ʩʣʦʷ (ʧʘʢʝʪ 4) ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʫʩʣʦʚʠʷʭ 

ʠʥʪʝʥʩʠʚʥʦʡ ʢʨʠʦʛʝʥʥʦʡ ʢʦʥʚʝʢʮʠʠ (ʤʦʨʦʟʥʦʛʦ ʢʠʧʝʥʠʷ) ʚ ʧʨʝʜʝʣʘʭ ʩʝʟʦʥʥʦ-ʪʘʣʦʛʦ ʩʣʦʷ 

ʤʦʱʥʦʩʪʴʶ 2-3 ʤ. ɺ ʮʝʥʪʨʘʭ ʢʦʥʚʝʢʪʠʚʥʳʭ ʢʨʠʦʛʝʥʥʳʭ ʷʯʝʝʢ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʳʡ ʤʘʪʝʨʠʘʣ ʠʟ 

ʧʘʢʝʪʦʚ 1 ʠ 2 ʠʩʧʳʪʳʚʘʣ ʚʦʩʭʦʜʷʱʝʝ ʜʚʠʞʝʥʠʝ ʠ ʜʦʩʪʠʛʘʣ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʬʦʨʤʠʨʫʷ 

ʢʘʤʝʥʥʳʝ ʤʝʜʘʣʴʦʥʳ. ɺ ʧʨʦʮʝʩʩʝ ʢʨʠʦʛʝʥʥʦʡ ʢʦʥʚʝʢʮʠʠ, ʘ ʪʘʢʞʝ ʥʘ ʜʥʝʚʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʳʡ ʤʘʪʝʨʠʘʣ ʧʘʢʝʪʘ 1 ʧʦʜʚʝʨʛʘʣʩʷ ʩʠʣʴʥʦʤʫ ʩʞʘʪʠʶ, ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʠ 

ʤʦʨʦʟʥʦʤʫ ʜʨʦʙʣʝʥʠʶ, ʢʨʠʦʛʝʥʥʦʡ ʩʦʨʪʠʨʦʚʢʝ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʵʦʣʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʨʦʜʫʢʪʦʚ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʢʦʨʦʢ ʟʘʛʘʨʘ. ʅʘ ʢʨʘʷʭ ʢʦʥʚʝʢʪʠʚʥʳʭ ʷʯʝʝʢ ʬʦʨʤʠʨʦʚʘʣʠʩʴ 

ʟʦʥʳ ʧʦʛʣʦʱʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʤʘʪʝʨʠʘʣ ʠʩʧʳʪʳʚʘʣ ʥʠʩʭʦʜʷʱʝʝ ʜʚʠʞʝʥʠʝ. ɺ 

ʨʘʟʨʝʟʝ ʢʘʥʘʚʳ 1 (ʩʤ. ʨʠʩʫʥʦʢ) ʟʦʥʳ ʚʦʩʭʦʜʷʱʝʡ ʢʦʥʚʝʢʮʠʠ ʚʳʨʘʞʝʥʳ ʚ ʚʠʜʝ ʢʨʫʧʥʳʭ 

ʢʨʠʦʛʝʥʥʳʭ ʜʠʘʧʠʨʦʚ ʠ ʧʨʦʪʨʫʟʠʡ, ʘ ʟʦʥʳ ʧʦʛʣʦʱʝʥʠʷ ʠʤʝʶʪ ʚʠʜ ʰʠʨʦʢʠʭ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʧʝʩʯʘʥʳʭ ʞʠʣ (ʧʘʢʝʪ 3). ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ ʧʨʦʮʝʩʩʳ ʢʨʘʡʥʝ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʨʝʜʝʣʘʭ ʩʦʚʨʝʤʝʥʥʦʡ ʢʨʠʦʣʠʪʦʟʦʥʳ ʗʢʫʪʠʠ ʠ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ. 

 

4. ɺʦʟʨʘʩʪ ʩʪʦʷʥʢʠ 

ʂʫʣʴʪʫʨʥʳʡ ʩʣʦʡ ʩ ʧʨʝʜʧʦʣʘʛʘʝʤʳʤʠ ʘʨʪʝʬʘʢʪʘʤʠ ʧʨʠʫʨʦʯʝʥ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʱʥʦʛʦ 

ʜʝʬʣʷʮʠʦʥʥʦʛʦ ʩʨʝʟʘ (ʧʘʢʝʪ 4). ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʘʨʪʝʬʘʢʪʘʤ ʙʳʣ ʧʨʠʩʚʦʝʥ ʚʦʟʨʘʩʪ 3,2-1,8 ʤʣʥ. ʣʝʪ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʜʩʪʠʣʘʶʱʝʛʦ ʠʭ ʘʣʣʶʚʠʷ (ʧʘʢʝʪʳ 1 ʠ 2), ʢʦʪʦʨʳʡ, ʩʦʛʣʘʩʥʦ ʜʝʡʩʪʚʫʶʱʝʡ ʥʘ ʪʦ 

ʚʨʝʤʷ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʡ ʩʭʝʤʳ, ʩʯʠʪʘʣʩʷ ʧʣʠʦʮʝʥʦʚʳʤ. ɺ 1990 ʛʛ. ʇ.ʉ. ʄʠʥʶʢ [2], ʄ.ʅ. 

ɸʣʝʢʩʝʝʚ ʠ ʜʨ. [3] ʥʘ ʦʩʥʦʚʘʥʠʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʙʨʘʪʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʧʘʢʝʪʦʚ 1 ʠ 2 ʦʪʥʝʩʣʠ 

ʚʦʟʨʘʩʪ ʘʣʣʶʚʠʷ ʢ ʵʧʦʭʝ ʄʘʪʫʷʤʘ 2,9 ʜʦ 0,81 ʤʣʥ. ʣʝʪ. ʊʘʢʞʝ ʘʚʪʦʨʳ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ 

ʤʝʞʜʫ ʘʣʣʶʚʠʝʤ ʠ ʚʩʝʤʠ ʚʳʰʝʣʝʞʘʱʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʠʤʝʣ ʤʝʩʪʦ ʙʦʣʴʰʦʡ ʧʝʨʝʨʳʚ ʚ 

ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ [3,4 ʠ ʜʨ.]. ʇʝʨʚʳʝ ʈʊʃ-ʜʘʪʠʨʦʚʢʠ ʧʘʢʝʪʦʚ 3 ʠ 4 (2,9-1,8 ʤʣʥ. ʣʝʪ) [1], 

ʧʦʣʫʯʝʥʥʳʝ ʚ 1990 ʛʛ. ɺ.ʂ. ɺʣʘʩʦʚʳʤ ʠ ʆ.ɸ. ʂʫʣʠʢʦʚʳʤ (ʄɻʋ), ʧʦʜʪʚʝʨʜʠʣʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ 

ʧʣʠʦʮʝʥʦʚʳʡ ʚʦʟʨʘʩʪ ʩʪʦʷʥʢʠ, ʥʦ ʚʩʢʦʨʝ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʙʦʣʴʰʦʡ ʢʨʠʪʠʢʝ. ɺ 1997 ʛ. ʄ.ʈ. 

ɺʘʪʝʨʩ ʠ ʜʨ. [5] ʧʦʣʫʯʠʣʠ ʩʝʨʠʶ ʢʦʥʝʯʥʳʭ ʆʉʃ-ʜʘʪʠʨʦʚʦʢ: ʧʘʢʝʪ 3 - 366Ñ32 ʪʳʩ. ʣ.ʥ., ʧʘʢʝʪ 4 - 

267Ñ24 ʪʳʩ. ʣ.ʥ., ʧʘʢʝʪ 5 ï 240-267 ʪʳʩ. ʣ.ʥ., ʧʘʢʝʪ 6 ï 13-17 ʪʳʩ. ʣ.ʥ. ɺ ʪʦʤ ʞʝ ʛʦʜʫ ɼ.ʈ. ʍʘʥʪʣʠ 

ʠ ʄ.ʈ. ʈʠʯʘʨʜʩ [6] ʧʦʜʚʝʨʛʣʠ ʢʨʠʪʠʢʝ ʜʘʪʠʨʦʚʢʠ ʄ.ʈ. ɺʘʪʝʨʩʘ. ɸʚʪʦʨʳ ʩʯʠʪʘʶʪ, ʯʪʦ ʚʳʩʦʢʠʝ 

ʜʦʟʳ ʥʘʩʳʱʝʥʠʷ ʧʘʢʝʪʦʚ 3,4 ʠ 5 ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʦʥʠ ʥʝ ʷʚʣʷʶʪʩʷ ʢʦʥʝʯʥʳʤʠ, ʘ ʣʠʰʴ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʤʠʥʠʤʘʣʴʥʳʡ ʚʦʟʨʘʩʪ ʦʪʣʦʞʝʥʠʡ. ɺ ʪʦʤ ʞʝ ʞʫʨʥʘʣʝ ʄ.ʈ. ɺʘʪʝʨʩ ʩ ʢʦʣʣʝʛʘʤʠ [7] 

ʩʦʛʣʘʩʠʣʠʩʴ ʩ ʤʥʝʥʠʝʤ ɼ.ʈ. ʍʘʥʪʣʠ ʠ ʄ.ʈ. ʈʠʯʘʨʜʩʘ. 

ɸʚʪʦʨʘʤʠ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ ʚ 2019-2020 ʛʛ. ʧʦʣʫʯʝʥʳ 9 ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʆʉʃ-ʜʘʪʠʨʦʚʦʢ ʠʟ 

ʨʘʟʨʝʟʘ ʢʘʥʘʚʳ 1, ʠʟ ʢʦʪʦʨʳʭ 7 ʦʢʘʟʘʣʦʩʴ ʧʨʝʜʝʣʴʥʳʤʠ, ʘ 2 ʢʦʥʝʯʥʳʤʠ (ʈʠʩʫʥʦʢ 1). ʇʦʣʫʯʝʥʥʳʝ 

ʜʘʪʠʨʦʚʢʠ ʩʭʦʜʥʳ ʩ ʜʘʪʠʨʦʚʢʘʤʠ ʄ.ʈ. ɺʘʪʝʨʩʘ. 

 

5. ɺʳʚʦʜʳ 

1. ʂʨʠʦʬʘʮʠʘʣʴʥʳʡ ʘʥʘʣʠʟ ʦʪʣʦʞʝʥʠʡ ʩʪʦʷʥʢʠ ɼʠʨʠʥʛ ʖʨʷʭ ʠ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʝ 

ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ çʢʫʣʴʪʫʨʥʦʛʦ ʩʣʦʷè ʩ 

ʚʝʪʨʦʛʨʘʥʥʠʢʘʤʠ ʠ ʘʨʪʝʬʘʢʪʘʤʠ (ʧʘʢʝʪ 4) ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʢʨʘʡʥʝ ʭʦʣʦʜʥʳʭ ʠ ʩʫʭʠʭ ʫʩʣʦʚʠʷʭ 

ʢʘʤʝʥʠʩʪʦʡ (ʚʝʪʨʦʛʨʘʥʥʠʢʦʚʦʡ) ʧʫʩʪʳʥʠ, ʩʫʱʝʩʪʚʦʚʘʚʰʝʡ ʦʢʦʣʦ 360-330 ʪʳʩ. ʣ.ʥ. ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʄʀʉ 10. ʂʣʠʤʘʪ ʪʦʡ ʵʧʦʭʠ ʙʳʣ ʟʥʘʯʠʪʝʣʴʥʦ ʭʦʣʦʜʥʝʝ ʩʦʚʨʝʤʝʥʥʦʛʦ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʦʛʦ ʚ ʨʝʛʠʦʥʝ ʪʦʙʦʣʴʩʢʦʛʦ 

ʦʣʝʜʝʥʝʥʠʷ. ɿʘ ʧʨʝʜʝʣʘʤʠ ʣʝʜʥʠʢʦʚʦʡ (ʧʝʨʠʛʣʷʮʠʘʣʴʥʦʡ) ʟʦʥʳ ʜʘʥʥʦʤʫ ʩʦʙʳʪʠʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʤʦʱʥʳʡ ʜʝʬʣʷʮʠʦʥʥʳʡ ʩʨʝʟ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʘʨʢʠʨʫʶʱʝʛʦ ʛʦʨʠʟʦʥʪʘ ʚʝʪʨʦʛʨʘʥʥʠʢʦʚ, ʭʦʨʦʰʦ 

ʧʨʦʩʣʝʞʝʥʥʦʛʦ ʚ ʧʨʝʜʝʣʘʭ ʚʳʩʦʢʠʭ ʪʝʨʨʘʩ ʨ. ʃʝʥʳ ʦʪ ʛ. ʆʣʝʢʤʠʥʩʢʘ ʜʦ ʛ. ɾʠʛʘʥʩʢʘ [8]. 

2. ʃʝʞʘʱʠʡ ʚ ʦʩʥʦʚʘʥʠʠ ʨʘʟʨʝʟʘ ʩʪʦʷʥʢʠ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʳʡ ʘʣʣʶʚʠʡ (ʧʘʢʝʪ 1) 

ʬʦʨʤʠʨʦʚʘʣʩʷ ʚ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʠʥʫʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʝʝ ʪʝʧʣʫʶ ʠ ʚʣʘʞʥʫʶ ʢʣʠʤʘʪʠʯʝʩʢʫʶ 

ʵʧʦʭʫ. ɸʣʣʶʚʠʡ ʠʤʝʝʪ ʦʙʨʘʪʥʫʶ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʴ [2] ʠ, ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ, ʦʪʥʦʩʠʪʩʷ ʢ ʵʧʦʭʝ 

ʄʘʪʫʷʤʘ, ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʘ ʢʦʪʦʨʦʡ ʠʤʝʝʪ ʚʦʟʨʘʩʪ ʦʢʦʣʦ 780 ʪʳʩ. ʣ.ʥ. ʕʪʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝ 

ʧʨʦʪʠʚʦʨʝʯʠʪ ʧʨʝʜʝʣʴʥʦʤʫ ʆʉʃ-ʚʦʟʨʘʩʪʫ ʘʣʣʶʚʠʷ (>350 ʪʳʩ. ʣ.ʥ.).  
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3. ʉʣʘʛʘʶʱʠʝ çʢʫʣʴʪʫʨʥʳʡ ʩʣʦʡè (ʧʘʢʝʪ 4) ʚʝʪʨʦʛʨʘʥʥʠʢʠ ʠ ʘʨʪʝʬʘʢʪʳ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠ ʠ 

ʣʠʪʦʣʦʛʠʯʝʩʢʠ ʠʜʝʥʪʠʯʥʳ ʧʦʜʩʪʠʣʘʶʱʝʤʫ ʘʣʣʶʚʠʶ ʧʘʢʝʪʘ 1, ʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ 

ʢʨʦʚʣʝ ʘʣʣʶʚʠʷ ʢʨʠʦʛʝʥʥʳʭ ʜʠʘʧʠʨʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ çʢʫʣʴʪʫʨʥʳʡè ʩʣʦʡ ʧʘʢʝʪʘ 4 ʤʦʛ 

ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʧʫʪʝʤ ʠʥʪʝʥʩʠʚʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʨʠʦʛʝʥʥʦʡ ʢʦʥʚʝʢʮʠʠ, ʚʳʧʫʯʠʚʘʥʠʷ ʠ 

ʚʳʤʦʨʘʞʠʚʘʥʠʷ ʛʨʫʙʦʦʙʣʦʤʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʣʠʰʝʥʥʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʜʥʝʚʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ. ɿʜʝʩʴ ʚʘʣʫʥʳ ʠ ʛʘʣʴʢʘ ʧʦʜʚʝʨʛʘʣʠʩʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʠ 

ʤʦʨʦʟʥʦʤʫ ʜʨʦʙʣʝʥʠʶ, ʠʥʪʝʥʩʠʚʥʦʡ ʜʝʬʣʷʮʠʠ ʠ ʚʝʪʨʦʚʦʡ ʧʦʣʠʨʦʚʢʝ.  

4. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʫʶʱʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʵʧʦʭ ʜʝʬʣʷʮʠʦʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʠ 

çʢʫʣʴʪʫʨʥʳʡ ʩʣʦʡè ʙʳʣʠ ʯʘʩʪʠʯʥʦ ʧʝʨʝʢʨʳʪʳ ʩʣʦʝʤ ʣʝʩʩʦʚʠʜʥʳʭ (ʧʘʢʝʪ 5) ʩʫʛʣʠʥʢʦʚ ʠ ʩʫʧʝʩʝʡ 

ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʢʨʠʦʪʫʨʙʘʮʠʷʤʠ ʠ ʧʩʝʚʜʦʤʦʨʬʦʟʘʤʠ, ʘ ʟʘʪʝʤ ʤʘʣʦʤʦʱʥʳʤ ʩʣʦʝʤ ʧʝʩʯʘʥʳʭ 

ʵʦʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ (ʧʘʢʝʪ 6). ʇʝʨʚʳʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʆʉʃ-ʜʘʪʠʨʦʚʦʢ ʤʦʞʥʦ ʩʦʧʦʩʪʘʚʠʪʴ ʩ 

ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʧʦʭʦʣʦʜʘʥʠʷʤʠ ʩʨʝʜʥʝʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ (ʄʀʉ 8 - ʄʀʉ 6), ʧʨʦʷʚʠʚʰʝʤʩʷ ʚ 

ʠʥʪʝʨʚʘʣʝ 300-230 ʪʳʩ. ʣ.ʥ. ɺ ʢʣʠʤʘʪʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʦʪʣʦʞʝʥʠʷ ʧʘʢʝʪʘ 5, 

ʚʝʨʦʷʪʥʦ, ʩʠʥʭʨʦʥʥʳ ʦʪʣʦʞʝʥʠʷʤ ʤʘʚʨʠʥʩʢʦʡ ʩʚʠʪʳ, ʚʩʢʨʳʚʘʶʱʠʭʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʙʝʩʪʷʭʩʢʦʡ 75-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ ʨ. ʃʝʥʳ. ʂʦʥʝʯʥʳʝ ʜʘʪʠʨʦʚʢʠ 24-16 ʪʳʩ. ʣ.ʥ. ʵʦʣʦʚʳʭ ʧʝʩʢʦʚ 

ʧʘʢʝʪʘ 6 ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʦ ʚʨʝʤʷ ʧʦʩʣʝʜʥʝʛʦ ʢʨʠʦʭʨʦʥʘ (ʄʀʉ 2), ʘ ʩʦʩʪʘʚ 

ʦʪʣʦʞʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʴʦʣʢʫʤʠʥʩʢʦʡ ʩʚʠʪʝ, ʩʣʘʛʘʶʱʝʡ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʙʲʝʤʳ 25-ʤʝʪʨʦʚʦʡ 

ʢʝʨʜʝʤʩʢʦʡ ʠ 75-ʤʝʪʨʦʚʦʡ ʙʝʩʪʷʭʩʢʦʡ ʪʝʨʨʘʩ ʨ. ʃʝʥʳ. 

 

6. ɹʣʘʛʦʜʘʨʥʦʩʪʠ  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʟʘ ʩʯʝʪ ʛʨʘʥʪʘ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ ˉ 21-17-00054, 

https://rscf.ru/project/21-17-00054/. 
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Annotation. The aeolian sand cover in Central Yakutia together with the loess-ice-rich 

cover (Yedoma Series) are two related granulometric and mineralogical derivatives, 

formed as a result of aeolian processing of Quaternary alluvium. Desertification episodes 

took place 22,0-14,0, 12,8-11,8, and 0,6-0,1 ka BP. A decrease in aeolian activity and 

vegetation of dune massifs by soil-vegetation cover occurred in the intervals of 14,0-13,0, 

10,0-0,6 ka BP. The largest episode of desertification took place during the last global 

thermal minimum (LGM, MIS-2) and triggered to a sharp decline in the mammoth biome, 

the disappearance of the woolly mammoth and rhinoceros in Central Yakutia. 

 

1. ɺʚʝʜʝʥʠʝ 

ʇʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʳʝ ʧʝʩʯʘʥʳʝ ʧʦʢʨʦʚʳ ʟʘʥʠʤʘʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʚ ʧʨʝʜʝʣʘʭ 

ʢʨʠʦʣʠʪʦʟʦʥʳ ɺʦʩʪʦʯʥʦʡ ʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ɺ ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ (ʈʠʩʫʥʦʢ 1) ʦʥʠ 

ʠʤʝʥʫʶʪʩʷ ʜʴʦʣʢʫʤʠʥʩʢʦʡ ʩʚʠʪʦʡ [1,2]. ʇʝʩʯʘʥʳʝ ʧʦʢʨʦʚʳ ʤʦʜʝʣʠʨʫʶʪ ʧʨʦʪʷʞʝʥʥʳʝ ʫʯʘʩʪʢʠ 

ʨʘʟʥʦʚʳʩʦʪʥʳʭ ʪʝʨʨʘʩ ʨ. ʃʝʥʳ ʠ ʝʝ ʧʨʠʪʦʢʦʚ, ʥʘ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʜʦʩʪʠʛʘʷ ʤʦʱʥʦʩʪʠ 80-100 

ʤ (ʋʩʪʴ-ɹʫʦʪʘʤʩʢʦʝ ʦʙʥʘʞʝʥʠʝ). ɺ ʨʝʛʠʦʥʝ ʪʘʢʞʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ ʜʶʥʥʳʝ 

ʤʘʩʩʠʚʳ, ʠʤʝʥʫʝʤʳʝ ʪʫʢʫʣʘʥʘʤʠ. ʀʭ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʧʨʝʚʳʰʘʝʪ 3 ʪʳʩ. ʢʤ2 [4,5]. 

ɺ ʦʪʣʦʞʝʥʠʷʭ ʜʴʦʣʢʫʤʠʥʩʢʦʡ ʩʚʠʪʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʩʣʦʠʩʪʦʩʪʠ ʠ ʩʣʦʡʯʘʪʦʩʪʠ, 

ʪʘʢʩʦʥʦʤʠʷ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʢʦʪʦʨʳʭ ʜʦʣʛʦ ʜʠʩʢʫʪʠʨʦʚʘʣʠʩʴ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ ʜʠʘʛʦʥʘʣʴʥʘʷ ʠ ʛʠʛʘʥʪʩʢʘʷ ʥʘʢʣʦʥʥʘʷ ʩʣʦʠʩʪʦʩʪʠ, ʢʦʪʦʨʳʝ ʥʝʢʦʪʦʨʳʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʩʯʠʪʘʶʪ ʦʙʳʯʥʦʡ ʘʣʣʶʚʠʘʣʴʥʦʡ ʢʦʩʦʡ ʩʣʦʠʩʪʦʩʪʴʶ [6-8]. ɼʨʫʛʠʝ ʘʚʪʦʨʳ 

ʧʦʣʘʛʘʶʪ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʩʪʨʫʢʪʫʨ ʩʚʷʟʘʥʦ ʩ ʥʝʦʙʳʯʥʳʤʠ ʨʝʞʠʤʘʤʠ 

ʧʦʟʜʥʝʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʚʦʜʦʪʦʢʦʚ ʠ ʦʩʦʙʳʤʠ ʬʘʮʠʷʤʠ çʧʝʨʠʛʣʷʮʠʘʣʴʥʦʛʦ ʘʣʣʶʚʠʷè, 

ʩʦʚʨʝʤʝʥʥʳʭ ʘʥʘʣʦʛʦʚ ʢʦʪʦʨʳʭ ʥʝ ʩʫʱʝʩʪʚʫʝʪ [8]. 

ʈʝʟʫʣʴʪʘʪʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʦʧʦʨʥʦʛʦ ʦʙʥʘʞʝʥʠʷ ʇʝʩʯʘʥʘʷ ɻʦʨʘ, ʂʳʩʳʣ-ʉʳʨʩʢʦʝ, 

ʍʘʨʳʷʣʘʭ ʠ ʜʨʫʛʠʭ ʨʘʟʨʝʟʦʚ ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ [3-5] ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʫʙʘʵʨʘʣʴʥʦʤ 

ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʧʦʢʨʦʚʥʳʭ ʧʝʩʢʦʚ ʜʴʦʣʢʫʤʠʥʩʢʦʡ ʩʚʠʪʳ ʚ ʭʦʣʦʜʥʳʭ ʠ ʩʫʭʠʭ ʦʙʩʪʘʥʦʚʢʘʭ 

ʬʠʥʘʣʴʥʦʛʦ ʥʝʦʧʣʝʡʩʪʦʮʝʥʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʝʝ ʬʘʮʠʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʧʦʟʜʥʝʯʝʪʚʝʨʪʠʯʥʳʭ ʜʶʥʥʳʭ ʤʘʩʩʠʚʦʚ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʭʦʣʦʜʥʳʭ 

ʨʝʛʠʦʥʘʭ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ, ɽʚʨʦʧʳ, ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. 

 

2. ʆʩʦʙʝʥʥʦʩʪʠ ʤʠʥʝʨʘʣʦʛʠʠ 

ʄʠʥʝʨʘʣʦʛʠʯʝʩʢʦʝ ʩʭʦʜʩʪʚʦ ʜʶʥʥʳʭ (ʜʴʦʣʢʫʤʠʥʩʢʦʡ ʩʚʠʪʘ), ʣʝʩʩʦʚʦ-ʣʝʜʦʚʳʭ (ʝʜʦʤʥʘʷ ʩʚʠʪʘ) 

ʠ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʙʘʩʩʝʡʥʝ ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ʃʝʥʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʙʱʝʤ 

ʠʩʪʦʯʥʠʢʝ ʪʝʨʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʤ ʷʚʣʷʶʪʩʷ ʧʦʟʜʥʝʤʝʟʦʟʦʡʩʢʠʝ ʧʝʩʯʘʥʠʢʠ, 

ʩʣʘʛʘʶʱʠʝ ʚʝʨʭʥʠʡ ʷʨʫʩ ʯʝʭʣʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ [5]. ʍʘʨʘʢʪʝʨʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ 

ʜʴʦʣʢʫʤʠʩʢʦʡ ʩʚʠʪʳ ʷʚʣʷʝʪʩʷ ʧʦʯʪʠ 3-ʢʨʘʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʡ ʪʷʞʝʣʦʡ ʬʨʘʢʮʠʠ ʠ 

ʤʘʛʥʝʪʠʪʘ ʜʦ 3,1 % ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʜʩʪʠʣʘʶʱʠʤ ʘʣʣʶʚʠʝʤ ʙʝʩʪʷʭʩʢʦʡ (1 %) ʠ ʤʘʚʨʠʥʩʢʦʡ (1,1 

%) ʩʚʠʪ, ʘ ʪʘʢʞʝ ʩʦʚʨʝʤʝʥʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʨ. ʃʝʥʳ [5]. ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʤ 
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ʧʨʠʟʥʘʢʦʤ ʷʚʣʷʝʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ ʚʪʦʨʠʯʥʳʭ ʢʘʨʙʦʥʘʪʦʚ ʠ ʛʠʜʨʦʦʢʠʩʣʦʚ ʞʝʣʝʟʘ, ʬʦʨʤʠʨʫʶʱʠʭ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʮʝʤʝʥʪʠʨʫʶʱʠʝ ʧʣʝʥʢʠ ʠ ʧʨʦʩʣʦʠ, ʠʤʝʥʫʝʤʳʝ ʢʘʣʴʢʨʝʪʘʤʠ [5]. 

 
ʈʠʩʫʥʦʢ 1. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʢʨʦʚʥʳʭ ʧʝʩʯʘʥʳʭ ʦʪʣʦʞʝʥʠʡ ʜʴʦʣʢʫʤʠʥʩʢʦʡ ʩʚʠʪʳ ʚ 

ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ.  

1 ï ʟʘʢʨʝʧʣʝʥʥʳʝ ʧʝʩʯʘʥʳʝ ʧʦʢʨʦʚʳ ʄʀʉ 2; 2 ï ʟʘʢʨʝʧʣʝʥʥʳʝ U-ʦʙʨʘʟʥʳʝ ʠ ʧʨʦʜʦʣʴʥʳʝ ʜʶʥʳ 

ʇʦʟʜʥʝʛʦ ɼʨʠʘʩʘ; 3 ï ʥʝʟʘʢʨʝʧʣʝʥʥʳʝ ʧʘʨʘʙʦʣʠʯʝʩʢʠʝ ʜʶʥʳ (ʪʫʢʫʣʘʥʳ) ʧʦʟʜʥʝʛʦ ʛʦʣʦʮʝʥʘ; 4 ï 

ʩʢʦʧʣʝʥʠʷ ʚʝʪʨʦʛʨʘʥʥʠʢʦʚ; 5 ï ʘʢʢʫʤʫʣʷʪʠʚʥʳʝ ʨʘʚʥʠʥʳ ʠ ʧʣʘʪʦ ʩ ʣʝʩʩʦʚʦ-ʣʝʜʦʚʳʤʠ ʧʦʢʨʦʚʘʤʠ 

ʄʀʉ 3 ï ʄʀʉ 2; 6 ï ʦʪʤʝʪʢʠ ʚʳʩʦʪ; 7 ï ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ; 8 ï ʘʚʪʦʜʦʨʦʛʠ; 9 ï ʢʣʶʯʝʚʳʝ 

ʨʘʟʨʝʟʳ ʜʴʦʣʢʫʤʠʥʩʢʦʡ ʩʚʠʪʳ: 1 ï ʇʝʩʯʘʥʘʷ ɻʦʨʘ; 2 ï ʍʘʨʳʷʣʘʭʩʢʠʡ; 3 ï ʋʩʪʴ-ɹʫʦʪʘʤʩʢʠʡ; 4 ï 

ʉʫʣʘʨ-ʄʳʨʘʥ; 5 ï ʄʝʛʠʥʩʢʠʡ; 6 - ʂʳʩʳʣ-ʉʳʨʩʢʠʡ. 

 

3. ʃʠʪʦʣʦʛʠʷ ʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʆʩʦʙʝʥʥʦʩʪʠ ʣʠʪʦʣʦʛʠʠ ʜʴʦʣʢʫʤʠʥʩʢʦʡ ʠ ʝʜʦʤʥʦʡ ʩʚʠʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʦʥʠ ʷʚʣʷʶʪʩʷ 

ʜʚʫʤʷ ʨʘʟʣʠʯʥʳʤʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤʠ ʜʝʨʠʚʘʪʘʤʠ, ʚʦʟʥʠʢʰʠʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʦʣʦʚʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʝʜʠʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ï ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʘʣʣʶʚʠʷ ʙʝʩʪʷʭʩʢʦʡ ʠ ʤʘʚʨʠʥʩʢʦʡ ʩʚʠʪ [5]. 

ʇʝʨʚʘʷ ʜʝʨʠʚʘʪʘ (ʜʶʥʥʳʝ ʧʝʩʢʠ) ʩʦʩʪʦʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʧʝʩʯʘʥʳʭ, ʘ ʚʪʦʨʘʷ (ʣʝʩʩʳ) - ʠʟ 

ʧʳʣʝʚʘʪʳʭ ʬʨʘʢʮʠʡ. ɼʘʥʥʳʡ ʚʳʚʦʜ ʧʦʜʪʚʝʨʞʜʘʝʪ ʟʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʟʘʣʝʛʘʥʠʷ ʜʶʥʥʳʭ ʠ 

ʣʝʩʩʦʚʠʜʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʦʩʧʦʜʩʪʚʫʶʱʝʤʫ ʚ ʨʝʛʠʦʥʝ ʚʦʩʪʦʯʥʦ-ʶʛʦ-ʚʦʩʪʦʯʥʦʤʫ 

ʥʘʧʨʘʚʣʝʥʠʶ ʚʝʪʨʦʚʦʛʦ ʧʝʨʝʥʦʩʘ. ʊʘʢ, ʜʶʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʜʴʦʣʢʫʤʠʥʩʢʦʡ ʩʚʠʪʳ, ʩʣʘʛʘʶʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 18-25-ʤʝʪʨʦʚʫʶ (ʢʝʨʜʝʤʩʢʫʶ) ʠ 45-75-ʤʝʪʨʦʚʫʶ (ʙʝʩʪʷʭʩʢʫʶ) ʪʝʨʨʘʩʳ ʨ. 

ʃʝʥʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʩʥʦʚʥʦʡ ʘʨʝʘʣ ʣʝʜʦʚʦ-ʣʝʩʩʦʚʳʭ ʧʦʢʨʦʚʦʚ ʝʜʦʤʥʦʡ ʩʚʠʪʳ ʩʤʝʱʝʥ ʢ ʚʦʩʪʦʢʫ 

ʠ ʧʨʠʫʨʦʯʝʥ ʢ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʵʣʝʤʝʥʪʘʤ ʨʝʣʴʝʬʘ ʃʝʥʦ-ɸʤʛʠʥʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ (ʪʶʥʛʫʣʶʥʩʢʘʷ, 

ʘʙʘʣʘʭʩʢʘʷ ʠ ʤʘʛʘʥʩʢʘʷ ʧʦʚʝʨʭʥʦʩʪʠ) (ʈʠʩʫʥʦʢ 1). 

ʉʣʦʠʩʪʦʩʪʴ ʠ ʩʣʦʡʯʘʪʦʩʪʴ 

ʉʝʜʠʤʝʥʪʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʦʪʣʦʞʝʥʠʡ ʜʴʦʣʢʫʤʠʥʩʢʦʡ ʩʚʠʪʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʰʠʨʦʢʠʤ ʥʘʙʦʨʦʤ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʪʠʧʦʚ ʩʣʦʠʩʪʦʩʪʠ ʠ ʩʣʦʡʯʘʪʦʩʪʠ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʳ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʵʦʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ [5]. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʪʨʘʥʩʣʷʮʠʦʥʥʘʷ ʩʣʦʠʩʪʦʩʪʴ ʠ 
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ʩʣʦʡʯʘʪʦʩʪʴ ʚʦʩʭʦʜʷʱʝʡ ʨʷʙʠ, ʧʝʨʝʢʨʝʩʪʥʘʷ ʩʣʦʠʩʪʦʩʪʴ ʠ ʩʣʦʡʯʘʪʦʩʪʴ ʦʩʳʧʘʥʠʷ ʢʨʫʪʳʭ 

ʧʦʜʚʝʪʨʝʥʥʳʭ ʩʢʣʦʥʦʚ ʜʶʥ (ʈʠʩʫʥʦʢ 2). 

 
ʈʠʩʫʥʦʢ 2. ʇʝʨʝʢʨʝʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠ ʪʨʘʥʩʣʷʮʠʦʥʥʘʷ ʩʣʦʡʯʘʪʦʩʪʴ ʚʦʩʭʦʜʷʱʝʡ ʨʷʙʠ ʚ ʜʶʥʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʜʴʦʣʢʫʤʠʥʩʢʦʡ ʩʚʠʪʳ (ʋʩʪʴ-ɹʫʦʪʘʤʩʢʦʝ ʦʙʥʘʞʝʥʠʝ 120-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ ʨ. ʃʝʥʳ, 

ʥʠʞʥʷʷ ʯʘʩʪʴ).  

ʘ ï ʦʙʱʠʡ ʚʠʜ ʧʘʢʝʪʘ ʩ ʷʨʢʦ ʚʳʨʘʞʝʥʥʦʡ ʧʝʨʝʢʨʝʩʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ 

ʩʣʦʡʯʘʩʪʦʩʪʴʶ ʚʦʩʭʦʜʷʱʝʡ ʨʷʙʠ; ʙ, ʚ, ʛ, ʜ ï ʫʚʝʣʠʯʝʥʥʳʝ ʬʨʘʛʤʝʥʪʳ ʦʪʜʝʣʴʥʳʭ ʩʝʨʠʡ ʩ ʨʘʟʥʳʤʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʫʛʣʘʤʠ ʥʘʢʣʦʥʘ) ʩʣʦʠʩʪʦʩʪʠ ʠ ʩʣʦʡʯʘʪʦʩʪʠ. 1 ï ʨʝʟʢʠʝ 

ʜʝʬʣʷʮʠʦʥʥʳʝ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʧʝʩʯʘʥʳʤʠ ʩʝʨʠʷʤʠ; 2 ï ʪʨʘʥʩʣʷʮʠʦʥʥʳʝ ʧʨʦʩʣʦʡʢʠ 

(ʧʩʝʚʜʦʩʣʦʠʩʪʦʩʪʴ), ʩʣʦʞʝʥʥʳʝ ʟʝʨʥʘʤʠ ʤʘʛʥʝʪʠʪʘ; 3 ï ʵʣʝʤʝʥʪʘʨʥʳʝ ʩʣʦʡʢʠ ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ 

ʩʣʦʡʯʘʪʦʩʪʠ ʚʦʩʭʦʜʷʱʝʡ ʨʷʙʠ. ʌʦʪʦ ɸ.ɸ.ɻʘʣʘʥʠʥʘ, ʘʚʛʫʩʪ 2020 ʛ. 

 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʜʴʦʣʢʫʤʠʥʩʢʦʡ ʩʚʠʪʳ ʚ ʭʦʣʦʜʥʳʭ ʘʨʠʜʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʰʠʨʦʢʠʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʚ ʝʝ ʦʪʣʦʞʝʥʠʷʭ ʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʭ ʩʪʨʫʢʪʫʨ ʩʫʭʦʛʦ ʵʦʣʦʚʦʛʦ ʦʩʘʞʜʝʥʠʷ, 

ʩʠʥʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʣʠʛʦʥʘʣʴʥʳʭ ʧʝʩʯʘʥʳʭ ʢʣʠʥʴʝʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʩʦʩʪʘʚʝ ʝʝ ʦʪʜʝʣʴʥʳʭ 

ʧʘʢʝʪʦʚ ʚ ʧʦʜʦʰʚʝ ʠ ʚ ʢʨʦʚʣʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʘʜʛʝʟʠʦʥʥʳʝ, ʥʠʚʝʡʥʦ-ʵʦʣʦʚʳʝ ʠ ʜʝʥʠʚʘʮʠʦʥʥʳʝ 

ʩʪʨʫʢʪʫʨʳ, ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʚ ʫʩʣʦʚʠʷʭ ʩʝʟʦʥʥʦʛʦ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʢʦʥʪʨʘʩʪʥʦʛʦ 

ʫʚʣʘʞʥʝʥʠʷ. 
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ɺʦʟʨʘʩʪ ʠ ʠʩʪʦʨʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʈʝʚʠʟʠʷ ʨʘʜʠʦʫʛʣʝʨʦʜʥʳʭ ʜʘʪʠʨʦʚʦʢ [2-6] ʧʦ ʚʩʝʤ ʦʧʦʨʥʳʤ ʨʘʟʨʝʟʘʤ ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʦʙʲʝʤ ʜʴʦʣʢʫʤʠʥʩʢʦʡ ʩʚʠʪʳ ʚ ʧʨʝʜʝʣʘʭ 25-ʤʝʪʨʦʚʦʡ (ʢʝʨʜʝʤʩʢʦʡ) ʠ 

75-ʤʝʪʨʦʚʦʡ (ʙʝʩʪʷʭʩʢʦʡ) ʪʝʨʨʘʩ ʨ. ʃʝʥʳ, ʘ ʪʘʢʞʝ 30-35-ʤʝʪʨʦʚʦʡ ʪʝʨʨʘʩʳ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨ. 

ɺʠʣʶʡ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 22 ʜʦ 12 ʪʳʩ. ʣ.ʥ. ɺ ʠʥʪʝʨʚʘʣʝ 22-17 ʪʳʩ. ʣ.ʥ. (ʪʝʨʤʠʯʝʩʢʠʡ 

ʤʠʥʠʤʫʤ ʄʀʉ 2) ʥʘ ʬʦʥʝ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʠ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʚ 

ʧʨʝʜʝʣʘʭ ʜʥʠʱʘ ʜʦʣʠʥʳ ʇʘʣʝʦ-ʃʝʥʳ ʥʘ ʫʯʘʩʪʢʝ ʦʪ ʛ. ʇʦʢʨʦʚʩʢʘ ʜʦ ʫʩʪʴʷ ʨ. ɸʣʜʘʥ 

ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʜʝʬʣʷʮʠʦʥʥʘʷ ʢʦʪʣʦʚʠʥʘ, ʯʘʩʪʠʯʥʦ ʟʘʢʨʝʧʣʝʥʥʘʷ ʢʫʨʪʠʥʥʦʡ ʪʨʘʚʷʥʠʩʪʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʨʫʩʣʦʚʳʭ ʠ ʧʦʡʤʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʙʳʣʘ ʚʳʥʝʩʝʥʘ ʟʘ ʝʝ 

ʧʨʝʜʝʣʳ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʦʪʣʦʞʝʥʘ ʚ ʧʨʝʜʝʣʘʭ ʢʝʨʜʝʤʩʢʦʡ ʠ ʙʝʩʪʷʭʩʢʦʡ ʪʝʨʨʘʩ. 

ɺ ʠʥʪʝʨʚʘʣʝ 17-14 ʪʳʩ. ʣ.ʥ. ʜʝʬʣʷʮʠʷ ʩʤʝʥʠʣʘʩʴ ʠʥʪʝʥʩʠʚʥʦʡ ʵʦʣʦʚʦʡ ʘʢʢʫʤʫʣʷʮʠʝʡ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚ ʧʨʝʜʝʣʘʭ ʢʝʨʜʝʤʩʢʦʡ ʠ ʙʝʩʪʷʭʩʢʦʡ ʪʝʨʨʘʩ ʨ. ʃʝʥʳ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʧʝʩʯʘʥʘʷ 

ʜʶʥʥʘʷ ʧʫʩʪʳʥʷ ʩ ʦʩʪʨʦʚʢʘʤʠ ʪʫʥʜʨʦʚʦ-ʩʪʝʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɺ ʠʥʪʝʨʚʘʣʝ 14-13 ʪʳʩ. ʣ.ʥ. ʚ 

ʫʩʣʦʚʠʷʭ ʩʤʷʛʯʝʥʠʷ ʢʣʠʤʘʪʘ (ɹʝʣʣʠʥʛ-ɸʣʣʝʨʝʜʩʢʦʝ ʧʦʪʝʧʣʝʥʠʝ) ʧʨʦʠʩʭʦʜʠʣʦ ʟʘʢʨʝʧʣʝʥʠʝ 

ʜʶʥʥʦʛʦ ʨʝʣʴʝʬʘ ʢʝʨʜʝʤʩʢʦʡ ʠ ʙʝʩʪʷʭʩʢʦʡ ʪʝʨʨʘʩ ʪʨʘʚʷʥʠʩʪʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʳʤʠ ʢʩʝʨʦʬʠʪʥʳʤʠ 

ʛʨʫʧʧʠʨʦʚʢʘʤʠ ʠ ʦʩʪʨʦʚʢʘʤʠ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɺ ʠʥʪʝʨʚʘʣʝ 12.8-11.8 ʪʳʩ. ʣ.ʥ. 

ʧʨʦʠʟʦʰʣʦ ʨʝʟʢʦʝ ʇʦʟʜʥʝ-ɼʨʠʘʩʦʚʦʝ ʦʧʫʩʪʳʥʠʚʘʥʠʝ, ʩʦʧʨʦʚʦʞʜʘʚʰʝʝʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ 

ʜʶʥʥʳʭ ʤʘʩʩʠʚʦʚ ʚ ʧʨʝʜʝʣʘʭ ʢʝʨʜʝʤʩʢʦʡ ʠ ʙʝʩʪʷʭʩʢʦʡ ʪʝʨʨʘʩ ʨ. ʃʝʥʳ. ɿʘʢʨʝʧʣʝʥʠʝ ʜʶʥʥʦʛʦ 

ʨʝʣʴʝʬʘ ʢʝʨʜʝʤʩʢʦʡ ʪʝʨʨʘʩʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʠʥʪʝʨʚʘʣʝ 11-8 ʪʳʩ. ʣ.ʥ.  
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Annotation. The highlighted new data about age of magmatic association of Konginskaya 

zone of Omolon the terrane (North-East of the Asia). That compatible of age of magmatic 

rocks of late stage OCVB. 

 

1. ɺʚʝʜʝʥʠʝ 

ɺ ʪʳʣʦʚʦʡ ʟʦʥʝ ʆʭʦʪʩʢʦ-ʏʫʢʦʪʩʢʦʛʦ ʚʫʣʢʘʥʦʛʝʥʥʦʛʦ ʧʦʷʩʘ (ʆʏɺʇ) ʠʟʚʝʩʪʝʥ ʨʷʜ ʜʘʣʝʢʦ 

ʚʜʘʶʱʠʭʩʷ ʚ ʢʦʥʪʠʥʝʥʪ ʠ ʚʳʪʷʥʫʪʳʭ ʦʨʪʦʛʦʥʘʣʴʥʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʷʩʫ ʤʝʟʦʟʦʡʩʢʠʭ 

ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʟʦʥ, ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʠʟ ʢʦʪʦʨʳʭ - ʆʤʩʫʢʯʘʥʩʢʠʡ ʧʨʦʛʠʙ, ʂʦʥʢʦʜʦʥʦ-

ʅʘʷʭʘʥʩʢʘʷ, ʂʦʥʛʠʥʩʢʘʷ ʠ ʅʝʤʙʦʥʜʠʥʩʢʘʷ [4]. ɺʦʟʨʘʩʪ ʩʣʘʛʘʶʱʠʭ ʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ 

ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʜʦ ʢʦʥʮʘ ʥʝ ʷʩʥʳ. ɼʠʩʢʦʨʜʘʥʪʥʦʩʪʴ ʛʣʘʚʥʦʤʫ ʧʨʦʩʪʠʨʘʥʠʶ ʆʏɺʇ ʠ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʜʘʣʝʥʠʝ ʦʪ ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʦʡ ʘʣʴʙ-ʢʘʤʧʘʥʩʢʦʡ ʧʘʣʝʦʟʦʥʳ ʩʫʙʜʫʢʮʠʠ 

ʥʘʢʣʘʜʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʧʨʦʩʪʫʶ ʥʘʜʩʫʙʜʫʢʮʠʦʥʥʫʶ ʧʨʠʨʦʜʫ ʪʘʢʠʭ ʟʦʥ. ʈʷʜ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʘʟʳʚʘʝʪ ʠʭ ʟʦʥʘʤʠ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ [3], ʦʜʥʘʢʦ ʥʠ 

ʚʦʟʨʘʩʪʥʳʭ, ʥʠ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʦʙʦʩʥʦʚʘʥʠʡ ʜʣʷ ʵʪʦʛʦ ʥʝ ʧʨʠʚʦʜʠʪʩʷ. ʅʘʤʠ ʠʟʫʯʝʥʘ ʦʜʥʘ ʠʟ 

ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʪʘʢʠʭ ʧʦʧʝʨʝʯʥʳʭ ʟʦʥ ï ʂʦʥʛʠʥʩʢʘʷ. ʆʥʘ ʧʨʠʫʨʦʯʝʥʘ ʢ ʆʤʦʣʦʥʩʢʦʤʫ 

ʢʨʘʪʦʥʥʦʤʫ ʪʝʨʨʝʡʥʫ, ʨʘʩʩʝʢʘʷ ʝʛʦ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʧʦʣʘʤ, ʠ ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʚʛʣʫʙʴ ʧʦʩʣʝʜʥʝʛʦ 

ʙʦʣʝʝ ʯʝʤ ʥʘ 150 ʢʤ. ʆʙʨʘʟʫʶʱʠʝ ʂʦʥʛʠʥʩʢʫʶ ʟʦʥʫ ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʘʩʩʦʮʠʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʘʥʜʝʟʠʪʘʤʠ ʠ ʜʘʮʠʪʘʤʠ ʢʦʥʛʠʥʩʢʦʡ ʩʚʠʪʳ ʠ ʛʨʘʥʠʪʦʠʜʘʤʠ ʚʠʢʪʦʨʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʆʥʠ ʥʝ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʩʦʚʨʝʤʝʥʥʳʤʠ ʠʟʦʪʦʧʥʳʤʠ ʦʧʨʝʜʝʣʝʥʠʷʤʠ ʚʦʟʨʘʩʪʘ; ʠʤʝʝʪʩʷ ʣʠʰʴ ʥʝʢʦʪʦʨʦʝ 

ʢʦʣʠʯʝʩʪʚʦ K-Ar ʜʘʪʠʨʦʚʦʢ ʩ ʨʘʟʙʨʦʩʦʤ ʦʪ 118 ʜʦ 59 ʤʣʥ ʣʝʪ [2]. ʉ ʤʘʛʤʘʪʠʯʝʩʢʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ 

ʂʦʥʛʠʥʩʢʦʡ ʟʦʥʳ ʘʩʩʦʮʠʠʨʫʶʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʵʧʠʪʝʨʤʘʣʴʥʳʝ Au-Ag, Ag-Pb-Zn ʠ ʧʦʨʬʠʨʦʚʳʝ 

ʨʫʜʦʧʨʦʷʚʣʝʥʠʷ. 

 

2. ʆʩʥʦʚʥʦʡ ʨʘʟʜʝʣ ʩʪʘʪʴʠ 

ʅʘʤʠ ʚʧʝʨʚʳʝ ʧʦʣʫʯʝʥʳ U-Pb (TIMS) ʦʮʝʥʢʠ ʚʦʟʨʘʩʪʘ ʮʠʨʢʦʥʦʚ ʠʟ ʧʦʨʦʜ ʚʠʢʪʦʨʠʥʩʢʦʛʦ ʠ 

ʢʦʥʛʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʦʚ. ɺ ʧʨʝʜʝʣʘʭ ɿʘʭʘʨʝʥʢʦʚʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ U-Pb ʚʦʟʨʘʩʪ ʮʠʨʢʦʥʘ ʠʟ 

ʤʦʥʮʦʜʠʦʨʠʪʦʚ ʚʠʢʪʦʨʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʦʩʪʘʚʠʣ 87Ñ3 ʤʣʥ. ʣʝʪ. ʈʘʟʚʠʪʳʝ ʧʦ ʤʦʥʮʦʜʠʦʨʠʪʘʤ 

ʠ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʥʠʭ ʧʠʨʠʪ-ʩʝʨʠʮʠʪ-ʢʚʘʨʮʝʚʳʝ ʤʝʪʘʩʦʤʘʪʠʪʳ, ʚʤʝʱʘʶʪ ʞʠʣʳ 

ʩ Au-Ag-Pb ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ. Ar-Ar ʚʦʟʨʘʩʪ ʩʝʨʠʮʠʪʘ ʠʟ ʤʝʪʘʩʦʤʘʪʠʪʦʚ ʩʦʩʪʘʚʠʣ 88Ñ1 ʤʣʥ. ʣʝʪ 

(ʚʦʟʨʘʩʪ ʧʣʘʪʦ, ʉʂɺʆ = 1,5, p = 0,2; 97,7 % ʚʳʜʝʣʝʥʥʦʛʦ 39Ar ʥʘ ʰʝʩʪʠ ʩʪʫʧʝʥʷʭ ʧʣʘʪʦ). ʅʘ Au-

Ag-Pb ʨʫʜʦʧʨʦʷʚʣʝʥʠʠ ɼʞʝʣʪʳ ʜʘʪʠʨʦʚʘʥʳ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʝ ʪʨʘʭʠʘʥʜʝʟʠʜʘʮʠʪʳ ʢʦʥʛʠʥʩʢʦʛʦ 
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ʢʦʤʧʣʝʢʩʘ, ʚʤʝʱʘʶʱʠʝ ʞʠʣʳ ʠ ʧʨʦʞʠʣʢʠ ʢʘʨʙʦʥʘʪ-ʢʚʘʨʮʝʚʦʛʦ ʩʦʩʪʘʚʘ ʩ Au-Ag-Pb 

ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ. U-Pb ʚʦʟʨʘʩʪ ʮʠʨʢʦʥʘ ʩʦʩʪʘʚʠʣ 86Ñ0,3 ʤʣʥ. ʣʝʪ. 

 

3. ɺʳʚʦʜʳ 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʩʧʝʢʪʨʳ ʈɿʕ ʠʟʫʯʝʥʥʳʭ ʪʨʘʭʠʘʥʜʝʟʠʪʦʚ ʘʥʘʣʦʛʠʯʥʳ ʧʦʨʦʜʘʤ ʆʏɺʇ, ʜʣʷ 

ʢʦʪʦʨʦʛʦ ʥʘ ʛʠʩʪʦʛʨʘʤʤʝ U-Pb ʚʦʟʨʘʩʪʦʚ ʧʠʢ ʤʘʛʤʘʪʠʟʤʘ ʩ ʚʦʟʨʘʩʪʦʤ ʦʢʦʣʦ 87 ʤʣʥ ʣʝʪ ʥʘʠʙʦʣʝʝ 

ʧʨʦʷʚʣʝʥ [1]. ʇʦʣʫʯʝʥʥʳʝ ʜʘʪʳ ʜʣʷ ʂʦʥʛʠʥʩʢʦʛʦ ʨʷʜʘ, ʦʪʚʝʯʘʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤʫ çʚʪʦʨʦʤʫ 

ʠʤʧʫʣʴʩʫ ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʆʏɺʇè [5] ʩ ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʤ ʠʥʪʝʨʚʘʣʦʤ 94ï82 ʤʣʥ 

ʣʝʪ. ʕʪʦ ʜʘʝʪ ʥʘʤ ʦʩʥʦʚʘʥʠʝ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʂʦʥʛʠʥʩʢʘʷ ʟʦʥʘ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ 

ʇʝʥʞʠʥʩʢʦʛʦ ʩʝʢʪʦʨʘ ʆʏɺʇ. 
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ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʘʣʤʘʟʘ ʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʉʆ ʈɸʅ, ʧʨ. ʃʝʥʠʥʘ, 39, ʛ. ʗʢʫʪʩʢ, 677000, 

ʈʦʩʩʠʷ 

 

IGNEOUS AND FLORAL EVENTS IN THE MESOZOIC VILYUISKAYA 

SYNCLINE AND PREDVERHOYANSKOM TROUGH  

Vitaliy Grinenko, Valeryi Baranov 
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Annotation. It was found that in the territory of the Vilyui syneclise and in the 

Predverkhoyansk foredeep, volcanism was developed in the Mesozoic not only at the 

border of the Permian and Triassic. It is also found at the boundaries of the Late Jurassic 

and Early Cretaceous and Early and Late Cretaceous. The events that manifested 

themselves in the Mesozoic in the Vilyui syneclise and the Predverkhoyansk foredeep are 

diagnosed as magmatic and floristic and correspond to the formation of the Lena, Surguev, 

Sitten and Lungkha complexes. The research is focused on improving the stratified 

formations of the magmatic part of the regional stratigraphic schemes of the Mesozoic and 

on clarifying their structural-facies and magmatic zoning within the negative geostructures 

of the platform, which are the most promising for the formation of highly liquid and 

strategically significant minerals. 

Key words: Vilyui syneclise, Predverkhoyansk trough, Mesozoic, volcanism, complexes. 

 

1. ɺʚʝʜʝʥʠʝ 

ʊʝʨʨʠʪʦʨʠʷ ʚʦʩʪʦʯʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʟʘʧʘʜʥʦʡ ʧʝʨʠʬʝʨʠʠ ɺʝʨʭʦʷʥʦ-

ʂʦʣʳʤʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʦʟʜʥʝʛʦ ʧʘʣʝʦʟʦʷ ʠ ʤʝʟʦʟʦʷ (345,3ï104,0 ʤʣʥ. 

ʣʝʪ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʘʙʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʚʫʣʢʘʥʠʟʤʘ ʠ, ʥʝʨʝʜʢʦ, ʧʦʣʥʳʤ ʝʛʦ ʦʪʩʫʪʩʪʚʠʝʤ ʥʘ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʣʦʱʘʜʷʭ [1]. ɺ ʭʦʜʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʦʙʦʙʱʝʥʠʷ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʧʦ ʠʟʫʯʝʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʘ ɽʚʨʘʟʠʠ, ʫʜʘʣʦʩʴ ʚ ʚʝʨʭʥʝʤ ʧʘʣʝʦʟʦʝ ʠ ʤʝʟʦʟʦʝ ʚʳʜʝʣʠʪʴ ʦʩʘʜʦʯʥʳʝ 

ʤʝʛʘʮʠʢʣʳ: ʚʠʟʝʡʩʢʦ-ʧʝʨʤʩʢʠʡ, ʠʥʜʩʢʦ-ʥʦʨʠʡʩʢʠʡ, ʨʵʪʩʢʦ-ʚʦʣʞʩʢʠʡ ʠ ʙʝʨʨʠʘʩ-ʘʣʴʙʩʢʠʡ. 

ɻʨʘʥʠʮʳ ʵʪʠʭ ʤʝʛʘʮʠʢʣʦʚ, ʨʘʥʞʠʨʫʶʪ ʚʝʨʭʦʷʥʩʢʠʡ ʪʝʨʨʠʛʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʥʘ ʧʦʜʢʦʤʧʣʝʢʩʳ: 

ʩʠʙʠʨʩʢʠʡ, ʷʥʩʢʠʡ, ʣʘʧʪʝʚʩʢʠʡ ʠ ʢʠʪʯʘʥʩʢʠʡ. ʈʘʥʞʠʨʦʚʘʥʠʝ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʦʜʥʦʪʠʧʥʳʭ 

ʢʦʤʧʣʝʢʩʘʭ ʙʠʦʪʳ, ʮʠʢʣʠʯʥʦʩʪʠ ʩʝʜʠʤʝʥʪʦʛʝʥʝʟʘ, ʵʪʘʧʥʦʩʪʠ ʤʘʛʤʘʪʠʟʤʘ ʠ ʩʪʘʜʠʡ ʪʝʢʪʦʥʦ-

ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ [2]. 

 

2. ʄʘʛʤʘʪʠʯʝʩʢʠʝ ʠ ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ 

ɺ ɺʠʣʶʡʩʢʦʡ ʩʠʥʝʢʣʠʟʝ ʠ ʚ ʇʨʝʜʚʝʨʭʦʷʥʩʢʦʤ ʢʨʘʝʚʦʤ ʧʨʦʛʠʙʝ ʚ ʤʝʟʦʟʦʝ ʚʫʣʢʘʥʠʟʤ ʙʳʣ 

ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʛʨʘʥʠʮʘʭ: ʧʝʨʤʠ ʠ ʪʨʠʘʩʘ (ʩʤʝʥʘ ʚʠʟʝʡʩʢʦ-ʧʝʨʤʩʢʦʛʦ ʦʩʘʜʦʯʥʦʛʦ ʤʝʛʘʮʠʢʣʘ ʥʘ 

ʠʥʜʩʢʦ-ʥʦʨʠʡʩʢʠʡ), ʧʦʟʜʥʝʡ ʶʨʳ ʠ ʨʘʥʥʝʛʦ ʤʝʣʘ (ʩʤʝʥʘ ʨʵʪʩʢʦ-ʚʦʣʞʩʢʦʛʦ ʥʘ ʙʝʨʨʠʘʩ-ʘʣʴʙʩʢʠʡ 

ʦʩʘʜʦʯʥʳʡ ʤʝʛʘʮʠʢʣʳ) ʠ, ʨʘʥʥʝʛʦ ʠ ʧʦʟʜʥʝʛʦ ʤʝʣʘ (ʩʤʝʥʘ ʙʝʨʨʠʘʩ-ʘʣʴʙʩʢʦʛʦ ʥʘ ʘʣʴʙ-

ʤʘʘʩʪʨʠʭʩʪʢʠʡ ʦʩʘʜʦʯʥʳʡ ʤʝʛʘʮʠʢʣʳ). ɿʜʝʩʴ ʤʝʟʦʟʦʡʩʢʠʝ ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʠ ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ 

ʩʦʙʳʪʠʷ ʧʨʠʫʨʦʯʝʥʳ ʢ ʩʪʘʜʠʷʤ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʠ ʩʪʘʥʦʚʣʝʥʠʶ ʣʝʥʩʢʦʛʦ, 

ʩʫʨʛʫʝʚʩʢʦʛʦ, ʩʠʪʪʝʥʩʢʦʛʦ ʠ ʣʫʥʛʭʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʦʚ.  

ʃʝʥʩʢʠʡ ʢʦʤʧʣʝʢʩ ʜʦʣʝʨʠʪʦʚʳʡ (ɓT1l) ʧʨʠʫʨʦʯʝʥ ʢ ʠʥʜʩʢʦ-ʥʦʨʠʡʩʢʦʤʫ ʦʩʘʜʦʯʥʦʤʫ ʤʝʛʘʮʠʢʣʫ 

[2]. ʆʥ ʨʘʟʚʠʪ ʚ ʃʝʥʩʢʦʡ ʠ ɸʣʜʘʥʩʢʦʡ ʚʝʪʚʷʭ ʧʨʦʛʠʙʘ, ʘ ʪʘʢʞʝ ʚ ʆʨʫʣʛʘʥʩʢʦʤ, ʂʫʨʘʥʘʭʩʢʦʤ ʠ 

ɹʘʨʘʠʥʩʢʦʤ ʘʥʪʠʢʣʠʥʦʨʠʷʭ ɿʘʧʘʜʥʦʛʦ ɺʝʨʭʦʷʥʴʷ [3]. ʅʘ ʣʠʩʪʝ Q-52ïɺʝʨʭʦʷʥʩʢʠʝ ʮʝʧʠ 

ɻʦʩʛʝʦʣʢʘʨʪʳ-1000/3 ʈʌ ʚ ʤʝʞʜʫʨʝʯʴʝ ʅʝʤʠʥʛʜʝïɹʝʛʠʜʞʘʥ ʠ ɹʘʣʙʫʢ-ʍʘʥʥʘʭ-ɹʘʡʙʳʢʘʥ 

ʢʦʤʧʣʝʢʩ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦ ʪʨʝʱʠʥʥʳʤ ʠʥʪʨʫʟʠʷʤ ʜʠʘʙʘʟʦʚ. ɺ ʨʘʟʨʝʟʝ ɼʞʘʨʜʞʘʥʩʢʦʡ ʦʧʦʨʥʦʡ 

ʩʢʚʘʞʠʥʳ ʩʨʝʜʠ ʠʥʜʩʢʠʭ ʧʝʩʪʨʦʮʚʝʪʥʳʭ ʦʩʘʜʢʦʚ ʥʠʞʥʝʛʦ ʪʨʠʘʩʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 20-ʤʝʪʨʦʚʳʡ 
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ʧʣʘʩʪ ʪʫʬʘ (ʛʣʫʙʠʥʘ 1276 ʤ), ʧʦʜʩʪʠʣʘʝʤʳʡ ʙʘʟʘʣʴʪʘʤʠ ʠ ʜʦʣʝʨʠʪʘʤʠ. ʋʩʪʘʥʦʚʣʝʥʥʘʷ ʧʦ ʜʘʥʥʳʤ 

ʙʫʨʝʥʠʷ ʩʪʨʫʢʪʫʨʘ ʨʘʟʨʝʟʘ ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʥʘ ʧʨʠʧʣʘʪʬʦʨʤʝʥʥʦʤ ʙʦʨʪʫ 

ʇʨʝʜʚʝʨʭʦʷʥʩʢʦʛʦ ʢʨʘʝʚʦʛʦ ʧʨʦʛʠʙʘ ʥʠʞʥʝʪʨʠʘʩʦʚʳʝ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʨʘʟʚʠʪʳʝ ʥʘ ɼʞʘʨʜʞʘʥʩʢʦʤ ʚʳʩʪʫʧʝ, ʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷʟʘʥʳ ʩ ʜʘʡʢʘʤʠ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ 

ɿʘʧʘʜʥʦʛʦ ɺʝʨʭʦʷʥʴʷ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʚ ʦʩʝʚʦʡ ʟʦʥʝ ʤʝʛʘʥʪʠʢʣʠʥʦʨʠʷ ʧʨʦʠʩʭʦʜʠʣʦ ʚ 

ʠʥʜʩʢʦʝ ʚʨʝʤʷ, ʚ ʧʝʨʠʦʜ ʤʝʞʜʫ 251,0-249,7 ʤʣʥ. ʣʝʪ [4]. ʇʦʜʦʙʥʳʝ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚʳʷʚʣʝʥʳ ʚ ʭʦʜʝ ʨʘʟʚʝʜʢʠ ʙʫʨʝʥʠʝʤ ʥʝʬʪʝʛʘʟʦʚʳʭ ʩʪʨʫʢʪʫʨ ʥʘ 

ʅʝʜʞʝʣʠʥʩʢʦʡ ʧʣʦʱʘʜʠ, ʛʜʝ ʫʩʪʘʥʦʚʣʝʥ ʤʦʱʥʳʡ 11-ʤʝʪʨʦʚʳʡ ʧʣʘʩʪ ʪʫʬʦʚ, ʧʝʨʝʭʦʜʷʱʠʡ ʚʚʝʨʭ 

ʧʦ ʨʘʟʨʝʟʫ ʚ ʪʫʬʬʠʪ ʠ ʟʘʣʝʛʘʶʱʠʡ ʚ 300 ʤ ʥʠʞʝ ʢʨʦʚʣʠ ʫʩʪʴ-ʢʝʣʴʪʝʨʩʢʦʡ ʩʚʠʪʳ (ʩʢʚʘʞʠʥʘ ʈ-3, 

ʛʣʫʙʠʥʘ 2960-2971 ʤ). ɺʫʣʢʘʥʦʛʝʥʥʳʝ ʧʦʨʦʜʳ ʥʠʞʥʝʡ ʯʘʩʪʠ ʫʩʪʴ-ʢʝʣʴʪʝʨʩʢʦʡ ʩʚʠʪʳ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠ ʥʘ ʉʨʝʜʥʝ-ɺʠʣʶʡʩʢʦʡ ʧʣʦʱʘʜʠ, ʛʜʝ ʤʘʣʦʤʦʱʥʳʝ ʧʨʦʩʣʦʠ ʠ ʣʠʥʟʳ (0,02-0,5 

ʤ) ʘʢʚʘʛʝʥʥʳʭ ʪʫʬʦʚ, ʪʫʬʬʠʪʦʚ, ʪʫʬʦʧʝʩʯʘʥʠʢʦʚ ʠ ʪʫʬʦʘʣʝʚʨʦʣʠʪʦʚ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʨʘʟʨʝʟʘʭ 

ʩʢʚʘʞʠʥ ʈ-3, ʈ-4, ʈ-5 (ʛʣʫʙʠʥʘ 2936 ʤ), ʈ-7 ʠ ʪʘʢʞʝ ʧʨʦʩʣʝʞʝʥʳ ʥʘ ʊʦʣʦʥʩʢʦʡ ʧʣʦʱʘʜʠ, 

ʩʢʚʘʞʠʥʘ ʈ-1 (ʛʣʫʙʠʥʘ 3071,5 ʤ). ʅʠʞʥʝʪʨʠʘʩʦʚʳʝ ʦʪʣʦʞʝʥʠʷ ʤʦʥʦʤʩʢʦʡ ʩʚʠʪʳ (ʦʣʝʥʝʢʩʢʠʡ 

ʷʨʫʩ) ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʘʢʚʘʛʝʥʥʳʭ ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʦʩʘʜʦʯʥʳʭ 

ʧʦʨʦʜ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʨʘʟʨʝʟʝ ʥʘ ʉʨʝʜʥʝ-ɺʠʣʶʡʩʢʦʡ (ʩʢʚʘʞʠʥʳ ʈ-2, ʈ-3, ʈ-4, ʈ-5, ʈ-6, ʈ-7, ʈ-8 

(ʛʣʫʙʠʥʘ 2527 ʤ, ʚʢʣʶʯʝʥʠʷ ʨʘʟʣʦʞʝʥʥʦʛʦ ʦʨʘʥʞʝʚʦʛʦ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʩʪʝʢʣʘ); ʈ-10, ʈ-11, ʈ-15), 

ʊʦʣʦʥʩʢʦʡ (ʩʢʚ. ʈ-1) ʧʣʦʱʘʜʷʤ ʙʫʨʝʥʠʷ ʠ ɹʘʭʳʥʘʡʩʢʦʡ ʦʧʦʨʥʦʡ ʩʢʚʘʞʠʥʝ. ɺ ʮʝʤʝʥʪʝ ʥʝʢʦʪʦʨʳʭ 

ʪʫʬʦʚ ʠ ʪʫʬʬʠʪʦʚ ʠʤʝʶʪʩʷ ʚʢʣʶʯʝʥʠʷ ʨʘʟʣʦʞʝʥʥʦʛʦ ʦʨʘʥʞʝʚʦʛʦ ʚʫʣʢʘʥʠʯʝʩʢʦʛʦ ʩʪʝʢʣʘ 

(ʉʨʝʜʥʝ-ɺʠʣʶʡʩʢʘʷ ʩʢʚ. ʈ-8, ʛʣʫʙʠʥʘ 2527-2534 ʤ). ʀʥʦʛʜʘ ʪʫʬʳ ʩʦʜʝʨʞʘʪ ʤʥʦʛʦʯʠʩʣʝʥʥʫʶ 

ʛʘʣʴʢʫ ʪʫʬʦʚ ʠ ʪʫʬʬʠʪʘ ʩ ʢʘʣʴʮʠʪʦʚʳʤ ʮʝʤʝʥʪʦʤ (ʅʝʜʞʝʣʠʥʩʢʘʷ ʩʢʚʘʞʠʥʘ ʈ-6, ʛʣʫʙʠʥʘ 2496). 

ʅʘ ʂʠʪʯʘʥʩʢʦʤ ʧʦʜʥʷʪʠʠ (ʤʝʞʜʫʨʝʯʴʝ ʂʦʙʳʯʘ-ʉʠʝʤʠʜʴʝ), ʢʦʤʧʣʝʢʩ ʨʘʟʚʠʪ ʚ ʧʨʝʜʝʣʘʭ 

ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʦʡ ʫʩʪʴ-ʢʝʣʴʪʝʨʩʢʦʡ ʩʚʠʪʳ [3]. ɿʜʝʩʴ ʧʦʜʦʰʚʝʥʥʘʷ ʧʘʯʢʘ (20-30 ʤ) ʩʚʠʪʳ 

ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʩʣʦʝʚ ʪʫʬʦʚ, ʪʫʬʬʠʪʦʚ, ʪʫʬʦʧʝʩʯʘʥʠʢʦʚ, ʪʫʬʦʘʣʝʚʨʦʣʠʪʦʚ, ʧʣʘʩʪʦʚʳʭ 

(ʪʨʝʱʠʥʥʳʡ ʪʠʧ) ʟʘʣʝʞʝʡ ʜʠʘʙʘʟʦʚ ʠ, ʥʝʨʝʜʢʦ, ʥʘʮʝʣʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʢʨʦʚʦʤ ʙʘʟʘʣʴʪʦʚʳʭ 

ʧʦʨʬʠʨʠʪʦʚ (8-30 ʤ). ʅʘ ʟʘʧʘʜʥʦʤ ʢʨʳʣʝ ɺʝʨʭʦʷʥʩʢʦʛʦ ʤʝʛʘʥʪʠʢʣʠʥʦʨʠʷ, ʘ ʪʘʢʞʝ ʚ ɺʠʣʶʡʩʢʦʡ 

ʩʠʥʝʢʣʠʟʝ ʠ ʇʨʝʜʚʝʨʭʦʷʥʩʢʦʤ ʢʨʘʝʚʦʤ ʧʨʦʛʠʙʝ, ʢʦʤʧʣʝʢʩ ʤʘʨʢʠʨʫʝʪ ʧʦʜʦʰʚʫ ʷʥʩʢʦʛʦ 

ʧʦʜʢʦʤʧʣʝʢʩʘ ʚʝʨʭʦʷʥʩʢʦʛʦ ʪʝʨʨʠʛʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ [5]. ɺ ʝʛʦ ʧʦʜʦʰʚʝ ʨʘʟʚʠʪ ʨʘʥʥʝʪʨʠʘʩʦʚʳʡ 

ʢʦʤʧʣʝʢʩ ʤʘʢʨʦʬʘʫʥʳ ʩ ʦʙʣʦʤʢʘʤʠ ʘʤʤʦʥʦʠʜʝʡ (ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʦʬʠʮʝʨʘʪʠʪʳ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʩʦʭʨʘʥʥʦʩʪʠ), ʜʚʫʩʪʚʦʨʢʘʤʠ Anodontopora sp., ʙʨʘʭʠʦʧʦʜʘʤʠ Lingula 

borealis Bittn. ʠ ʢʦʥʭʦʩʪʨʘʢʘʤʠ Wetlugites pronus Novoj. ʉʨʝʜʠ ʤʘʢʨʦʦʩʪʘʪʢʦʚ ʬʣʦʨʳ ʦʪʤʝʯʝʥʳ 

ʨʘʥʥʝʪʨʠʘʩʦʚʳʝ Cladophlebis aff. pygmea Neub., Araucarites tomiensis Neub. [6]. ʀʟʣʠʷʥʠʝ ʣʘʚ 

ʫʩʪʘʥʦʚʣʝʥʦ ʢʘʢ ʚ ʧʨʝʜʝʣʘʭ ʧʦʛʨʝʙʝʥʥʳʭ ʧʦʜʥʷʪʠʡ ʠ ʚʳʩʪʫʧʦʚ ʬʫʥʜʘʤʝʥʪʘ ʥʘ ʚʦʩʪʦʢʝ 

ʧʣʘʪʬʦʨʤʳ [4], ʪʘʢ ʠ ʚʜʦʣʴ ʧʨʦʪʷʞʝʥʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʘʟʨʳʚʦʚ, ʪʨʘʩʩʠʨʫʶʱʠʭ ʦʩʝʚʫʶ ʟʦʥʫ 

ʤʝʛʘʥʪʠʢʣʠʥʦʨʠʷ [3]. ɺ ɿʘʧʘʜʥʦʤ ɺʝʨʭʦʷʥʴʝ, ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ɻɻʉ-200 ʠ ɻɻʉ-50 ʚ 1970-1979 

ʛʛ. ʥʘ ʕʯʠʡʩʢʦʡ ʠ ʅʴʶʵʢʪʘʤʠʥʩʢʦʡ ʧʣʦʱʘʜʷʭ ʟʘʬʠʢʩʠʨʦʚʘʥ ʠ ʚʫʣʢʘʥʠʟʤ ʮʝʥʪʨʘʣʴʥʦʛʦ ʪʠʧʘ. ʊʘʢ, 

ʚ 6 ʢʤ ʚʳʰʝ ʫʩʪʴʷ ʨʫʯ. ʄʫʭʘʣʢʘʥ, ʯʪʦ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʅʴʶʵʢʪʘʤʵ, ʠʟʫʯʝʥʳ ʪʫʬʳ ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ 

ʤʦʱʥʦʩʪʴʶ 30 ʤ [7]. 

ʉʫʨʛʫʝʚcʢʠʡ ʢʦʤʧʣʝʢʩ ʜʘʮʠʪʦʚʳʡ (ɕJ3sr) ʚʳʜʝʣʷʝʪʩʷ ʚʧʝʨʚʳʝ. ʅʘʟʚʘʥʠʝ ï ʧʦ ʧʝʨʚʦʤʫ ʩʣʦʚʫ 

ʉʫʨʛʫʝʚʳʡ ʢʘʤʝʥʴ (ʚʧʝʨʚʳʝ ʥʘʟʚʘʥʠʝ ʧʨʠʤʝʥʠʣ ʘʢʘʜʝʤʠʢ ʀ.ɻ. ɻʤʝʣʠʥ ʚ 1744 ʛʦʜʫ, ʦʙʦʟʥʘʯʠʚ, 

ʪʝʤ ʩʘʤʳʤ, ʧʣʘʩʪʦʚʳʡ ʚʳʭʦʜ ʢʘʤʝʥʥʳʭ ʛʦʨʶʯʠʭ ʫʛʣʝʡ ʚʙʣʠʟʠ ʢʦʨʝʥʥʦʛʦ ʩʢʘʣʴʥʦʛʦ ʫʪʝʩʘ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʜʝʩʴ, ʥʘ ʂʘʥʛʘʣʘʩʩʢʦʤ ʤʳʩʫ, ʚ ʦʪʢʨʳʪʦʡ ʨʘʟʨʘʙʦʪʢʝ, ʥʘʭʦʜʠʪʩʷ ʫʛʦʣʴʥʳʡ 

ʨʘʟʨʝʟ ʂʘʥʛʘʣʘʩʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ). ʂʦʤʧʣʝʢʩ ʩʦʩʪʦʠʪ ʠʟ ʧʦʟʜʥʝʶʨʩʢʠʭ (150,8-145,5 ʤʣʥ. ʣʝʪ) 

ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ. ʉʪʨʫʢʪʫʨʫ ʨʘʟʨʝʟʘ ʩʦʩʪʘʚʣʷʶʪ ʣʘʚʳ ʜʘʮʠʪʦʚ ʩʝʨʳʝ, 

ʯʝʨʥʳʝ ʠ ʪʫʬʳ ʢʨʘʩʥʳʝ, ʢʨʘʩʥʦ-ʙʫʨʳʝ ʣʠʪʦʚʠʪʨʦʢʨʠʩʪʘʣʣʦʢʣʘʩʪʠʯʝʩʢʠʝ. ʊʫʬʳ ʤʘʨʢʠʨʦʚʘʥʳ 

ʦʩʪʘʪʢʘʤʠ ʬʣʦʨʳ ʚʦʣʞʩʢʦʛʦ ʷʨʫʩʘ: Equisetites cf. acmophyllus Kiritch., Equisetites sp., Cladophlebis 

aldanensis Vachr., Raphaelia cf. kirinae Kirich., ʬʨʘʛʤʝʥʪʳ Nilsonia, Czekanowskia, Cycadales, 

Coniferales, ʘ ʪʘʢʞʝ ʪʝʨʨʠʛʝʥʥʳʝ ʦʩʘʜʢʠ ʧʦʟʜʥʝʶʨʩʢʦʡ ʙʝʨʛʝʠʥʩʢʦʡ ʩʚʠʪʳ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ 

ʛʝʥʝʟʠʩʘ [8]. ʈʘʟʚʠʪ ʚ ɺʠʣʶʡʩʢʦʡ ʩʠʥʝʢʣʠʟʝ. ɺ ʧʨʝʜʝʣʘʭ ɹʦʣʴʰʦʛʦ ʗʢʫʪʩʢʘ ʧʨʠʫʨʦʯʝʥ ʢ ʛʨʘʥʠʮʝ 

ʚʝʨʭʥʝʡ ʶʨʳ-ʥʠʞʥʝʛʦ ʤʝʣʘ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʟʘʚʝʨʰʝʥʠʝ ʨʵʪʩʢʦ-ʚʦʣʞʩʢʦʛʦ ʦʩʘʜʦʯʥʦʛʦ 

ʤʝʛʘʮʠʢʣʘ [2]. ʄʦʱʥʦʩʪʴ ʢʦʤʧʣʝʢʩʘ, ʚʢʣʶʯʘʷ ʙʝʨʛʝʠʥʩʢʫʶ ʩʚʠʪʫ (340-370 ʤ) ʠ ʪʦʣʱʫ 
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ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ (ʤʦʱʥʦʩʪʴ 3,5 ʤ), ʠʟʤʝʥʯʠʚʘ ʠ ʩʦʩʪʘʚʣʷʝʪ ʩ ʫʯʝʪʦʤ ʙʫʨʝʥʠʷ ʦʪ 

343,5 ʜʦ 373,5 ʤ. 

ʉʠʪʪʝʥʩʢʠʡ ʢʦʤʧʣʝʢʩ ʜʘʮʠʪʦʚʳʡ (ɕK1st) ʚʳʜʝʣʷʝʪʩʷ ʚʧʝʨʚʳʝ. ʅʘʟʚʘʥʠʝ ʜʘʥʦ ʧʦ ʨʝʢʝ ʉʠʪʪʝ, 

ʣʝʚʦʤʫ ʧʨʠʪʦʢʫ ʨ. ʃʝʥʳ (ʗʢʫʪʠʷ). ʆʥ ʨʘʟʚʠʪ ʚ ɺʠʣʶʡʩʢʦʡ ʩʠʥʝʢʣʠʟʝ ʠ ʧʨʠʫʨʦʯʝʥ ʢ ʙʝʨʨʠʘʩ-

ʘʣʴʙʩʢʦʤʫ ʦʩʘʜʦʯʥʦʤʫ ʤʝʛʘʮʠʢʣʫ [2]. ʂʦʤʧʣʝʢʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ɺʠʣʶʡʩʢʦʡ ʩʠʥʝʢʣʠʟʝ 

(ʦʙʥʘʞʝʥʠʝ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʨ. ʉʠʪʪʝ, ʚ 1,5 ʢʤ ʚʳʰʝ ʫʩʪʴʷ ʨ. ʉʠʥʥʴʠʛʝʩ-ʖʨʷʭ) ʠ ʧʨʝʜʩʪʘʚʣʝʥ 

ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ ï ʪʫʬʘʤʠ, ʪʫʬʬʠʪʘʤʠ ʛʦʣʫʙʦʚʘʪʦ-ʩʝʨʳʤʠ, ʩʝʨʳʤʠ, 

ʟʝʣʝʥʦʚʘʪʦ-ʩʝʨʳʤʠ ʠ ʛʨʷʟʥʦ-ʟʝʣʝʥʳʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʩʣʦʠʩʪʳʤʠ, ʪʦʥʢʦ-, ʠ ʩʨʝʜʥʝʧʣʠʪʯʘʪʳʤʠ, 

ʣʠʪʦʚʠʪʨʦʢʨʠʩʪʘʣʣʦʢʣʘʩʪʠʯʝʩʢʠʤʠ (ʧʣʘʩʪʳ ʥʘʢʣʦʥʝʥʳ ʥʘ ʟʘʧʘʜ ʧʦʜ ʫʛʣʦʤ 3Á) [9]. ɺʠʜʠʤʘʷ 

ʤʦʱʥʦʩʪʴʶ ʪʦʣʱʠ 10 ʤ. ʇʦʜʦʰʚʘ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʥʝ ʦʙʥʘʞʝʥʘ, ʩʢʨʳʪʘ ʫʨʝʟʦʤ 

ʚʦʜʳ ʨ. ʉʠʪʪʝ. ʂʨʦʚʣʷ ʚʫʣʢʘʥʠʪʦʚ ʧʝʨʝʢʨʳʪʘ ʢʘʡʥʦʟʦʡʩʢʠʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. ɼʘʥʥʳʝ ʙʫʨʝʥʠʷ 

ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʬʦʨʤʠʨʦʚʘʣʠʩʴ, ʚ ʧʝʨʠʦʜ 112,0-104 ʤʣʥ. 

ʣʝʪ ʩʠʥʭʨʦʥʥʦ ʩ ʨʘʥʥʝʤʝʣʦʚʦʡ ʭʘʪʳʨʳʢʩʢʦʡ ʩʚʠʪʦʡ ï ʨʳʭʣʳʝ ʢʦʩʦʩʣʦʠʩʪʳʝ ʧʝʩʢʠ ʩʚʝʪʣʳʭ ʪʦʥʦʚ 

ʩ ʤʘʣʦʤʦʱʥʳʤʠ ʧʨʦʩʣʦʷʤʠ ʠ ʣʠʥʟʘʤʠ ʫʧʣʦʪʥʝʥʥʳʭ, ʠʥʦʛʜʘ ʩʠʜʝʨʠʪʠʟʠʨʦʚʘʥʥʳʭ ʧʝʩʯʘʥʠʢʦʚ, 

ʛʣʠʥ ʠ ʛʣʠʥʠʩʪʳʭ ʘʣʝʚʨʦʣʠʪʦʚ, ʩ ʨʝʜʢʠʤʠ ʧʨʦʧʣʘʩʪʢʘʤʠ ʫʛʣʷ. ɺʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʩʚʠʪʳ 195-200 

ʤ. ʅʘ ʨ. ʉʠʪʪʝ, ʚʜʦʣʴ ʝʸ ʧʨʘʚʦʛʦ ʙʦʨʪʘ, ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʩʣʝʞʝʥʳ ʥʘ 200 

ʤ ʚ ʦʙʨʳʚʝ ʚʳʩʦʪʦʡ 15 ʤ. ɿʜʝʩʴ, ʪʫʬʳ ʠ ʪʫʬʬʠʪʳ ʤʘʨʢʠʨʦʚʘʥʳ ʣʠʩʪʦʚʦʡ ʬʣʦʨʦʡ: Equisetites 

burejensis Krycht., Onychiopsis elongate (Geyl) Yok., Adiantites rhomboidalis Kirich., Denstaedtia sp., 

Coniopteridium cretadroides Kirich., Phillythes sp., Dicotylophillum sp. [10]. ʂʨʦʤʝ ʨ. ʉʠʪʪʝ, 

ʠʟʚʝʩʪʥʳ ʠ ʜʨʫʛʠʝ, ʨʘʟʦʙʱʝʥʥʳʝ ʧʫʥʢʪʳ ʥʘʭʦʜʦʢ ʪʫʬʦʛʝʥʥʳʭ ʧʦʨʦʜ ʩ ʬʣʦʨʦʡ. ʇʨʠʚʝʜʝʥʥʳʡ 

ʢʦʤʧʣʝʢʩ ʩʦʦʪʚʝʪʩʪʚʫʝʪ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʭʘʪʳʨʳʢʩʢʦʡ ʩʚʠʪʳ. ɺʫʣʢʘʥʠʪʳ 

ʭʘʪʳʨʳʢʩʢʦʛʦ ʫʨʦʚʥʷ ʪʘʢʞʝ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ɺʠʣʶʡʩʢʦʡ ʩʠʥʝʢʣʠʟʳ ʚ ʦʩʥʦʚʘʥʠʠ 

ʧʦʛʨʝʙʝʥʥʦʛʦ ʨʘʟʨʝʟʘ ʚ ʅʘʤʩʢʦʡ ʦʧʦʨʥʦʡ ʩʢʚʘʞʠʥʝ ʥʘ ʣʝʚʦʤ ʙʦʨʪʫ ʨ. ʃʝʥʘ, ʛʜʝ ʫʩʪʘʥʦʚʣʝʥ 4-ʭ 

ʤʝʪʨʦʚʳʡ ʧʣʘʩʪ ʛʨʘʥʦʜʠʦʨʠʪʦʚʳʭ ʪʫʬʦʚ; ʥʘ ʨ. ɺʠʣʶʡ, ʚ ʩʢʚʘʞʠʥʘʭ 7 ʠ 9 (ɺʠʣʶʡʩʢʠʡ 

ʢʦʣʦʥʢʦʚʳʡ ʧʨʦʬʠʣʴ); ʥʘ ʨ. ʏʝʙʳʜʘ, ʚ 3-ʭ ʢʤ ʚʳʰʝ ʫʩʪʴʷ ʨ. ʍʦʥʛʫʣʣʘʘʭ [11].  

ʃʫʥʛʭʠʥʩʢʠʡ ʢʦʤʧʣʝʢʩ ʜʘʮʠʪʦʚʳʡ (ɕK2lh) [12] ʨʘʟʚʠʪ ʚ ɺʠʣʶʡʩʢʦʡ ʩʠʥʝʢʣʠʟʝ ʠ ʧʨʠʫʨʦʯʝʥ ʢ 

ʘʣʴʙ-ʤʘʘʩʪʨʠʭʩʪʩʢʦʤʫ ʦʩʘʜʦʯʥʦʤʫ ʤʝʛʘʮʠʢʣʫ [2]. ɺ ʢʦʤʧʣʝʢʩ ʩ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʤʠ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʚ ʧʝʨʠʦʜ 93,5-86,6 ʤʣʥ. ʣʝʪ. ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʣʘʚʦʚʳʤʠ 

ʧʦʢʨʦʚʘʤʠ ʜʘʮʠʪʦʚ ʩʝʨʳʭ, ʪʝʤʥʦ-ʩʝʨʳʭ ʜʦ ʯʝʨʥʳʭ, ʪʫʬʘʤʠ ʩʝʨʳʤʠ, ʪʝʤʥʦ-ʩʝʨʳʤʠ, ʙʫʨʳʤʠ ʠ 

ʛʨʷʟʥʦ-ʙʫʨʳʤʠ ʚʭʦʜʠʪ ʠ ʯʠʨʠʤʳʡʩʢʘʷ ʩʚʠʪʘ (200-500 ʤ) ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʛʝʥʝʟʠʩʘ. ʉʧʦʨʦʚʦ-

ʧʳʣʴʮʝʚʦʡ ʢʦʤʧʣʝʢʩ ʯʠʨʠʤʳʡʩʢʦʡ ʩʚʠʪʳ ʢʦʨʨʝʣʠʨʫʝʪʩʷ ʩ ʚʝʨʭʥʝʡ ʯʘʩʪʴʶ ʘʛʨʘʬʝʥʦʚʩʢʦʛʦ 

ʬʠʪʦʛʦʨʠʟʦʥʪʘ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʣʘʥʜʰʘʬʪʳ ʘʣʣʶʚʠʘʣʴʥʦʡ ʨʘʚʥʠʥʳ ʩ ʫʤʝʨʝʥʥʦ ʦʟʝʨʥʦ-

ʙʦʣʦʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʘʢʢʘʤʫʣʷʮʠʠ. ʊʘʬʦʬʣʦʨʘ ʘʛʨʘʬʝʥʦʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʧʨʦʩʣʝʞʝʥʘ ʧʦ 

ʨʘʟʨʝʟʘʤ ʦʪ ʟʘʧʘʜʥʦʛʦ ʙʦʨʪʘ ɺʠʣʶʡʩʢʦʡ ʩʠʥʝʢʣʠʟʳ ʜʦ ɿʝʷ-ɹʫʨʝʠʥʩʢʦʡ ʚʧʘʜʠʥʳ ʚʢʣʶʯʠʪʝʣʴʥʦ 

[13]. 

 

3. ɺʳʚʦʜʳ 

ʉʦʙʳʪʠʷ, ʧʨʦʷʚʠʚʰʠʝʩʷ ʚ ʤʝʟʦʟʦʝ ʚ ɺʠʣʶʡʩʢʦʡ ʩʠʥʝʢʣʠʟʝ ʠ ʇʨʝʜʚʝʨʭʦʷʥʩʢʦʤ ʢʨʘʝʚʦʤ ʧʨʦʛʠʙʝ 

ʜʠʘʛʥʦʩʪʠʨʫʶʪʩʷ ʢʘʢ ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʠ ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʪʘʥʦʚʣʝʥʠʶ ʣʝʥʩʢʦʛʦ, 

ʩʫʨʛʫʝʚʩʢʦʛʦ, ʩʠʪʪʝʥʩʢʦʛʦ ʠ ʣʫʥʛʭʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʦʚ.  

 

4. ɹʣʘʛʦʜʘʨʦʩʪʠ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʟʘʜʘʥʠʶ ʀɻɸɹʄ ʉʆ ʈɸʅ ʠ ʧʨʦʬʠʥʘʥʩʠʨʦʚʘʥʘ 

ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ. 
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Annotation. The results of the latest research on the study of the fine layered structure of 

basin rock prisms have shown that in the Taimyr-Sakhalin structural-facies zone, the 

process of concentration of useful components is carried out in two ways: a) in the form of 

progressive migration of traditional rows of ore formations; b) in the form of direct 

diffusion of scattered metal from a fluidized deep substrate (metallized carbonaceous 

matter, metal-bearing bitumen and oil shale, metallaftides) into the sedimentary rocks of 

the ore-containing frame. Along with the massive areal basin accumulation of free marine 

organic matter (bituminous clays, sapropel silts, siliceous-carbonate-bituminous gels), it 

was accompanied by the stage of initial basaltoid volcanism in a fractured-discrete phriatic 

form with the release of a large amount of free silicic acid, flints), phosphorus (phtanites, 

nodular phosphorites), alumina (montmorillonite and kaolin clays), and ferrous iron 

(pyritized pelites and psammites). The foregoing allows us to confirm the legitimacy of the 

identification within the transition zone "Siberian platform - Verkhoyansk-Kolyma folded 

region" of the new black-shale ore-bearing North Asian megaprovince, the main 

metallogenic potential of which is associated with black shale strata and subthrust 

reservoirs within the Taimyr-Sakhalin structural-facies zone.  

Key words: Boreal sedimentary basin, sub-thrust reservoirs, black shale strata, prospective 

minerageny. 

 

1. ɺʚʝʜʝʥʠʝ 

ʀʤʝʶʱʠʝʩʷ ʤʘʪʝʨʠʘʣʳ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ ʢʨʫʧʥʳʭ ʛʝʦʩʪʨʫʢʪʫʨ ʚʦʩʪʦʢʘ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ ʧʦʟʚʦʣʷʶʪ ʥʘ ʵʪʘʧʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʦʙʦʙʱʝʥʠʷ ʧʨʦʚʝʩʪʠ ʢʘʯʝʩʪʚʝʥʥʦʝ ʨʘʩʯʣʝʥʝʥʠʝ, 

ʫʪʦʯʥʠʪʴ ʧʦʨʘʡʦʥʥʫʶ ʠ ʤʝʞʨʘʡʦʥʥʫʶ ʢʦʨʨʝʣʷʮʠʶ, ʘ ʪʘʢʞʝ ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʫʩʣʦʚʠʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʛʨʝʙʝʥʥʳʭ ʧʨʦʜʫʢʪʠʚʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ ʚ ʣʦʢʘʣʴʥʳʭ ʢʨʘʝʚʳʭ 

ʜʝʧʨʝʩʩʠʷʭ, ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʥʘ ʟʘʢʨʳʪʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʢʘʨʪʠʨʦʚʦʯʥʳʤ ʠ ʛʣʫʙʦʢʠʤ ʙʫʨʝʥʠʝʤ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʣʦʱʘʜʠ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʧʣʘʪʬʦʨʤʳ ʠ ʢʨʫʧʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʝʜʠʥʠʮ ʩʢʣʘʜʯʘʪʳʭ 

ʧʦʷʩʦʚ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʦʙʠʭʦʜʝ ʬʠʛʫʨʠʨʫʶʪ ʢʘʢ çʟʦʥʳ ʧʝʨʝʭʦʜʘè ʠʣʠ ʢʘʢ çʟʦʥʳ ʩʦʯʣʝʥʝʥʠʷè. 

ʊʘʢʠʝ ʟʦʥʳ ʩʪʘʣʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʠʥʚʝʩʪʦʨʦʚ ʢʘʢ çʧʨʠʨʦʜʥʳʝ ʨʝʟʝʨʚʫʘʨʳ ʯʝʭʣʘè, 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠʣʠ ʚʢʣʶʯʘʶʱʠʝ 

ʚʳʩʦʢʦʣʠʢʚʠʜʥʳʝ ʠʭ ʚʠʜʳ: ʘʣʤʘʟʳ, ʙʣʘʛʦʨʦʜʥʳʝ ʤʝʪʘʣʣʳ, ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ, 

ʢʘʫʩʪʦʙʠʦʣʠʪʳ, ʘʛʨʦʨʫʜʳ ʠ ʜʨ., ʢʦʪʦʨʳʝ ʧʨʠʫʨʦʯʝʥʳ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ 

ʫʨʦʚʥʷʤ ʠ ʬʘʮʠʘʣʴʥʳʤ ʦʙʩʪʘʥʦʚʢʘʤ. ɺ ʩʢʣʘʜʯʘʪʦʤ ʦʙʨʘʤʣʝʥʠʠ ʧʣʘʪʬʦʨʤʳ, ʚ ʧʨʝʜʝʣʘʭ 

ʊʘʡʤʳʨʦ-ʉʘʭʘʣʠʥʩʢʦʡ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʦʡ ʟʦʥʳ, ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʝ ʠ ʨʘʟʥʦʬʘʮʠʘʣʴʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʧʘʣʝʦʟʦʷ ʠ ʤʝʟʦʟʦʷ ʢʘʢ ʨʘʟ ʠ ʷʚʣʷʶʪʩʷ ʪʝʤ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʦʙʲʝʢʪʦʤ, ʢʦʪʦʨʳʡ 

ʚʢʣʶʯʘʝʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʚʠʜʦʚ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ʇʦʵʪʦʤʫ, ʜʣʷ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʠʩʢʦʚ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʚ ʦʪʣʦʞʝʥʠʷʭ, ʧʨʦʜʫʢʪʠʚʥʳʝ ʛʦʨʠʟʦʥʪʳ ʢʦʪʦʨʳʭ 
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ʧʝʨʝʢʨʳʚʘʶʪ ʩʚʦʠʤ ʩʫʙʩʪʨʘʪʦʤ ʪʘʢʠʝ ʣʦʢʘʣʴʥʳʝ çʟʦʥʳè, ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʦʷʥʥʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʠ ʫʪʦʯʥʷʪʴ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʠʥʪʝʨʚʘʣʘ. 

 

2. ʊʘʡʤʳʨʦ-ʉʘʭʘʣʠʥʩʢʘʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʘʷ ʟʦʥʘ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʦʥʳ ʩʦʯʣʝʥʝʥʠʷ ʩʪʘʙʠʣʴʥʳʭ ʛʝʦʩʪʨʫʢʪʫʨ ʤʘʪʝʨʠʢʦʚʦʛʦ ʨʘʥʛʘ ʩ ʧʦʜʚʠʞʥʳʤʠ 

ʧʣʘʥʝʪʘʨʥʳʤʠ ʧʦʷʩʘʤʠ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʘʤʠ ʧʨʠʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʢʘʢ 

ʚʳʜʝʨʞʘʥʥʳʝ ʧʦ ʫʩʣʦʚʠʷʤ ʣʦʢʘʣʠʟʘʮʠʠ ʢʦʥʮʝʥʪʨʘʪʦʨʳ ʫʥʠʢʘʣʴʥʦ ʢʨʫʧʥʳʭ ʩʢʦʧʣʝʥʠʡ ʮʝʥʥʳʭ 

ʧʦʣʝʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʊʘʡʤʳʨʦ-ʉʘʭʘʣʠʥʩʢʘʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʘʷ ʟʦʥʘ ɺʦʩʪʦʯʥʦ-

ʉʠʙʠʨʩʢʦʛʦ ʙʦʨʝʘʣʴʥʦʛʦ ʦʩʘʜʦʯʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʦʭʚʘʪʳʚʘʶʱʘʷ ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ ʠ ɺʝʨʭʦʷʥʦ- ʂʦʣʳʤʩʢʫʶ ʩʢʣʘʜʯʘʪʫʶ ʦʙʣʘʩʪʴ, ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ [1]. 

ʈʝʟʫʣʴʪʘʪʳ ʥʦʚʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʪʦʥʢʦʡ ʩʣʦʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ ʙʘʩʩʝʡʥʦʚʳʭ 

ʧʦʨʦʜʥʳʭ ʧʨʠʟʤ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʪʘʢʠʭ ʟʦʥʘʭ ʩʦʯʣʝʥʝʥʠʷ ʩʘʤ ʧʨʦʮʝʩʩ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʣʝʟʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʘ) ʚ ʚʠʜʝ ʧʦʩʪʫʧʘʪʝʣʴʥʦʡ ʤʠʛʨʘʮʠʠ 

ʪʨʘʜʠʮʠʦʥʥʳʭ ʨʷʜʦʚ ʨʫʜʥʳʭ ʬʦʨʤʘʮʠʡ; ʙ) ʚ ʬʦʨʤʝ ʧʨʷʤʦʡ ʜʠʬʬʫʟʠʠ ʨʘʩʩʝʷʥʥʦʛʦ ʤʝʪʘʣʣʘ ʠʟ 

ʬʣʶʠʜʠʟʠʨʦʚʘʥʥʦʛʦ ʛʣʫʙʠʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ (ʤʝʪʘʣʣʠʟʦʚʘʥʥʦʝ ʫʛʣʝʨʦʜʠʩʪʦʝ ʚʝʱʝʩʪʚʦ, 

ʤʝʪʘʣʣʦʥʦʩʥʳʝ ʙʠʪʫʤʳ ʠ ʛʦʨʶʯʠʝ ʩʣʘʥʮʳ, ʤʝʪʘʣʣʦʥʘʬʪʠʜʳ) ʚ ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ 

ʨʫʜʦʚʤʝʱʘʶʱʝʡ ʨʘʤʳ. ʂʘʥʘʣʦʤ ʜʦʩʪʘʚʢʠ ʬʣʶʠʜʠʟʠʨʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʙʳʯʥʦ ʩʣʫʞʘʪ 

ʦʩʦʙʳʝ ʨʘʜʠʘʣʴʥʳʝ ʬʠʜʝʨʥʳʝ ʩʪʨʫʢʪʫʨʳ ʙʦʣʴʰʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ (ʜʝʩʷʪʢʠ ʠ 

ʩʦʪʥʠ ʢʤ), ʢʦʥʪʨʘʩʪʥʦ ʚʳʨʘʞʝʥʥʳʝ ʚ ʘʥʦʤʘʣʠʷʭ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ (ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ, ʤʘʛʥʠʪʥʦʝ, 

ʛʝʦʵʣʝʢʪʨʠʯʝʩʢʦʝ ʠ ʜʨ.). ʇʨʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʬʠʜʝʨʥʦʛʦ ʢʘʥʘʣʘ, ʚʪʦʨʦʡ ʩʧʦʩʦʙ ʥʝʨʝʜʢʦ 

ʩʫʤʤʠʨʦʚʘʣʩʷ ʩ ʧʝʨʚʳʤ, ʯʪʦ ʧʨʠʚʦʜʠʣʦ ʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʨʷʜʦʚʳʭ ʦʙʲʝʢʪʦʚ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʤʝʪʘʣʣʦʛʝʥʠʠ ʚ ʫʥʠʢʘʣʴʥʦ ʢʨʫʧʥʳʝ ʠ ʦʨʠʛʠʥʘʣʴʥʳʝ ʧʦ ʩʦʯʝʪʘʥʠʶ ʚʠʜʦʚ ʦʨʫʜʝʥʝʥʠʷ ʦʙʲʝʢʪʳ ï 

ʛʠʛʘʥʪʳ ʥʝʣʠʥʝʡʥʦʡ ʤʝʪʘʣʣʦʛʝʥʠʠ. ʂ ʯʠʩʣʫ ʧʦʩʣʝʜʥʠʭ ʦʪʥʦʩʷʪʩʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ 

ʫʛʣʝʚʦʜʦʨʦʜʳ (ʥʝʬʪʴ, ʛʘʟ, ʢʦʥʜʝʥʩʘʪ) ʧʦʜʥʘʜʚʠʛʦʚʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʪʠʧʘ ʧʨʦʚʠʥʮʠʡ ʉʢʘʣʠʩʪʳʭ 

ʛʦʨ ʠ ɸʧʧʘʣʘʯʝʡ (ʉʐɸ). ʀʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʠʟ ʨʝʟʝʨʚʫʘʨʦʚ ʵʪʠʭ 

ʩʫʧʝʨʙʘʩʩʝʡʥʦʚ ʚ ʥʘʯʘʚʰʝʤʩʷ ʩʪʦʣʝʪʠʠ ʙʫʜʝʪ ʜʦʙʳʪʘ ʦʩʥʦʚʥʘʷ ʜʦʣʷ (ʜʦ 70 % ʠ ʙʦʣʝʝ) 

ʠʟʚʣʝʢʘʝʤʳʭ ʤʠʨʦʚʳʭ ʟʘʧʘʩʦʚ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʚʢʣʶʯʘʷ ʠ ʪʘʢʠʝ ʵʢʟʦʪʠʯʝʩʢʠʝ ʬʦʨʤʳ ʠʭ 

ʥʘʢʦʧʣʝʥʠʷ, ʢʘʢ ʟʘʣʝʞʠ ʛʘʟʦʛʠʜʨʘʪʦʚ ʥʘ ʦʢʝʘʥʠʯʝʩʢʦʤ ʰʝʣʴʬʝ. 

ʋʚʷʟʢʘ ʤʘʩʰʪʘʙʘ ʦʞʠʜʘʝʤʦʛʦ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩ ʪʘʢʠʤʠ ʤʘʩʩʦʚʳʤʠ 

ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʷʚʣʝʥʠʷʤʠ ʢʘʢ ʤʘʛʤʘʪʠʟʤ, ʤʝʪʘʤʦʨʬʠʟʤ ʠ ʤʝʪʘʩʦʤʘʪʦʟ, ʭʘʨʘʢʪʝʨ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʜʠʩʣʦʢʘʮʠʡ, ʘ ʪʘʢʞʝ ʩ ʦʙʨʘʟʦʚʘʚʰʠʤʠʩʷ ʨʷʜʘʤʠ ʦʩʘʜʦʯʥʳʭ ʬʦʨʤʘʮʠʡ ʷʚʣʷʝʪʩʷ ʦʙʱʝʧʨʠʥʷʪʳʤ 

ʜʣʷ ʟʦʥʳ ʧʝʨʝʭʦʜʘ çʉʠʙʠʨʩʢʘʷ ʧʣʘʪʬʦʨʤʘ ï ɺʝʨʭʦʷʥʦ- ʂʦʣʳʤʩʢʘʷ ʩʢʣʘʜʯʘʪʘʷ ʦʙʣʘʩʪʴè. ɿʜʝʩʴ 

ʧʨʦʮʝʩʩ ʥʘʢʦʧʣʝʥʠʷ ʯʝʨʥʳʭ ʩʣʘʥʮʝʚ ʠ ʠʭ ʥʘʩʳʱʝʥʠʝ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʦʡ ʙʳʣ 

ʜʠʬʬʠʨʠʥʮʠʨʦʚʘʥʥʳʤ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʠ ʤʠʥʝʨʘʛʝʥʠʯʝʩʢʠʤ ʵʧʦʭʘʤ (ʨʘʥʥʝʧʨʦʪʝʨʦʟʦʡʩʢʘʷ; 

ʨʠʬʝʡʩʢʘʷ; ʚʝʥʜʩʢʘʷ; ʢʝʤʙʨʠʡʩʢʘʷ; ʦʨʜʦʚʠʢʩʢʦ-ʵʡʬʝʣʴʩʢʘʷ; ʞʠʚʝʪʩʢʦ-ʢʘʤʝʥʥʦʫʛʦʣʴʥʘʷ; 

ʢʘʤʝʥʥʦʫʛʦʣʴʥʦ-ʧʝʨʤʩʢʘʷ; ʪʨʠʘʩʦʚʘʷ; ʶʨʩʢʘʷ; ʨʘʥʥʝʤʝʣʦʚʘʷ; ʧʦʟʜʥʝʤʝʣʦʚʘʷ) ʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

[2]. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʯʝʨʥʳʭ ʩʣʘʥʮʝʚ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʠʟʫʯʝʥ ʚ ʪʨʝʭ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʪʨʦʛʘʭ ʢʘʢ ʥʘ ʚʦʩʪʦʢʝ ʧʣʘʪʬʦʨʤʳ, ʪʘʢ ʠ ʚ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ (ʦʪ ʜʨʝʚʥʠʭ ʵʧʦʭ ʢ 

ʤʦʣʦʜʳʤ) ï ʃʝʥʦ-ʆʣʝʥʝʢʩʢʦʤ, ʉʪʘʨʦʨʫʯʴʸʚʩʢʦʤ ʠ ɸʜʳʯʘ-ʊʘʨʳʥʩʢʦʤ. ʄʦʱʥʦʩʪʴ ʦʩʘʜʢʦʚ ʚ 

ʫʧʦʤʷʥʫʪʳʭ ʩʪʨʫʢʪʫʨʘʭ ʜʦʩʪʠʛʘʝʪ 800-2000 ʤ. ʉʚʦʠʤ ʟʘʧʦʣʥʝʥʠʝʤ ʪʨʦʛʠ ʤʘʨʢʠʨʫʶʪ ʧʨʦʜʦʣʴʥʳʝ 

ʦʩʝʚʳʝ ʣʠʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʘʥʛʝʥʮʠʘʣʴʥʦʛʦ ʨʘʩʪʷʞʝʥʠʷ ʠ ʚʳʨʘʞʝʥʳ ʩʦʠʟʤʝʨʠʤʳʤʠ 

ʧʦʣʦʩʦʚʳʤʠ ʤʠʥʠʤʫʤʘʤʠ ʩʠʣʳ ʪʷʞʝʩʪʠ ʢʦʨʝʥʥʦʛʦ ʣʦʞʘ ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʤʝʣʢʦʚʦʜʥʦʛʦ 

ʙʦʨʝʘʣʴʥʦʛʦ ʦʩʘʜʦʯʥʦʛʦ ʙʘʩʩʝʡʥʘ. ɺʤʝʩʪʝ ʚʟʷʪʳʝ ʦʥʠ ʦʪʨʘʞʘʶʪ ʧʦʩʪʫʧʘʪʝʣʴʥʫʶ ʤʠʛʨʘʮʠʶ ʩ 

ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʫʯʘʩʪʢʦʚ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠ ʠʥʪʝʥʩʠʚʥʦʛʦ ʣʠʪʦʩʪʘʪʠʯʝʩʢʦʛʦ 

ʧʨʦʛʠʙʘʥʠʷ ʣʦʞʘ ʤʝʣʢʦʚʦʜʥʦʛʦ ʧʘʣʝʦʙʘʩʩʝʡʥʘ. ʅʘʨʷʜʫ ʩ ʤʘʩʩʦʚʳʤ ʘʨʝʘʣʴʥʳʤ ʙʘʩʩʝʡʥʦʚʳʤ 

ʥʘʢʦʧʣʝʥʠʝʤ ʩʚʦʙʦʜʥʦʛʦ ʤʦʨʩʢʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ: ʙʠʪʫʤʠʥʦʟʥʳʝ ʛʣʠʥʳ, ʩʘʧʨʦʧʝʣʝʚʳʝ 

ʠʣʳ, ʢʨʝʤʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʦ-ʙʠʪʫʤʠʥʦʟʥʳʝ ʛʝʣʠ, ʝʤʫ ʩʦʧʫʪʩʪʚʦʚʘʣʘ ʩʪʘʜʠʷ ʠʥʠʮʠʘʣʴʥʦʛʦ 

ʙʘʟʘʣʴʪʦʠʜʥʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʚ ʪʨʝʱʠʥʥʦ-ʜʠʩʢʨʝʪʥʦʡ ʬʨʠʘʪʠʯʝʩʢʦʡ ʬʦʨʤʝ ʩ ʚʳʩʚʦʙʦʞʜʝʥʠʝʤ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʚʦʙʦʜʥʦʡ ʢʨʝʤʥʝʢʠʩʣʦʪʳ (ʦʢʨʝʤʥʝʥʥʳʝ ʠʟʚʝʩʪʥʷʢʠ ʠ ʘʨʛʠʣʣʠʪʳ, ʮʚʝʪʥʳʝ 

ʢʨʝʤʥʠ), ʬʦʩʬʦʨʘ (ʬʪʘʥʠʪʳ, ʞʝʣʚʘʢʦʚʳʝ ʬʦʩʬʦʨʠʪʳ), ʛʣʠʥʦʟʝʤʘ (ʤʦʥʪʤʦʨʠʣʣʦʥʠʪʦʚʳʝ ʠ 

ʢʘʦʣʠʥʦʚʳʝ ʛʣʠʥʳ) ʠ ʟʘʢʠʩʥʦʛʦ ʞʝʣʝʟʘ (ʧʠʨʠʪʠʟʠʨʦʚʘʥʥʳʝ ʧʝʣʠʪʳ ʠ ʧʩʘʤʤʠʪʳ) [3,4]. 
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1  
ʈʠʩʫʥʦʢ 1. ʃʠʪʦʣʦʛʦ-ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʯʝʨʥʦʩʣʘʥʮʝʚʦʡ ʨʫʜʦʥʦʩʥʦʡ ʉʝʚʝʨʦ-

ɸʟʠʘʪʩʢʦʡ ʤʝʛʘʧʨʦʚʠʥʮʠʠ. 

ʇʨʦʜʫʢʪʠʚʥʳʝ ʛʦʨʠʟʦʥʪʳ (1-7): 1 ï ʛʣʠʥʠʩʪʳʝ; 2 ï ʧʝʩʯʘʥʠʩʪʳʝ; 3 ï ʯʝʨʥʦʩʣʘʥʮʝʚʳʝ; 4 ï ʙʠʪʫʤʠʥʦʟʥʳʝ; 5 

ï ʛʣʘʫʢʦʥʠʪʦʚʳʝ; 6 ï ʢʘʦʣʠʥʠʪʦʚʳʭ ʢʦʨ ʚʳʚʝʪʨʠʚʘʥʠʷ; 7 ï ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ. 8 ï ʘʙʙʨʝʚʠʘʪʫʨʘ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʛʦʨʠʟʦʥʪʦʚ (ʚ ʢʨʫʞʢʘʭ): 1ï ʩʘʛʳʥʘʭʪʘʭʩʢʠʡ; 2 ï ʘʨʳʤʘʩʩʢʠʡ; 3 ï ʪʫʨʢʫʪʩʢʠʡ; 4 ï 

ʧʝʩʪʨʦʮʚʝʪʥʳʡ; 5 ï ʝʣʘʥʩʢʠʡ; 6 ï ʩʠʥʩʢʠʡ; 7 ï ʠʥʠʢʘʥʩʢʠʡ; 8 ï ʫʩʪʴ-ʤʘʡʩʢʠʡ; 9 ï ʠʥʘʥʴʠʥʩʢʠʡ; 10 ï 

ʵʣʴʛʝʥʯʘʥʩʢʠʡ; 11 ï ʫʧʦʨʩʢʠʡ; 12 ï ʥʠʞʥʝʥʝʣʠʯʝʥʩʢʠʡ; 13 ï ʘʜʘʤʩʢʠʡ; 14 ï ʢʨʘʧʠʚʠʥʩʢʠʡ; 15 ï 

ʱʝʛʣʦʚʩʢʠʡ; 16 ï ʤʘʛʘʨʩʢʠʡ; 17 ï ʠʤʪʘʥʜʞʠʥʩʢʠʡ; 18 ï ʨʘʥʥʝʩʦʣʦʥʯʘʥʩʢʠʡ; 19 ï ʨʘʥʥʝʢʳʛʳʣʪʘʩʩʢʠʡ; 20 

ï ʧʦʟʜʥʝʢʳʛʳʣʪʘʩʩʢʠʡ; 21 ï ʭʦʨʦʢʳʪʩʢʠʡ; 22 ï ʨʘʥʥʝʵʯʠʡʩʢʠʡ; 23 ï ʨʘʥʥʝʪʫʤʘʨʠʥʩʢʠʡ; 24 ï 

ʨʘʥʥʝʜʝʣʝʥʜʞʠʥʩʢʠʡ; 25 ï ʨʘʥʥʝʜʫʣʛʘʣʘʭʩʢʠʡ; 26 ï ʭʘʣʴʧʠʨʩʢʠʡ; 27 ï ʦʩʠʧʘʡʩʢʠʡ; 29 ï ʢʳʙʳʪʪʳʛʘʩʩʢʠʡ; 

30 ï ʣʝʚʠʥʩʢʠʡ; 31 ï ʢʠʪʝʨʙʶʪʩʢʠʡ; 32 ï ʣʘʡʜʠʥʩʢʠʡ; 33 ï ʣʝʦʥʪʴʝʚʩʢʠʡ; 34 ï ʚʘʩʶʛʘʥʩʢʠʡ; 35 ï ʯʦʥʦʢʩʢʠʡ; 

36 ï ʨʘʥʥʝʙʫʦʣʢʘʣʘʭʩʢʠʡ; 37 ï ʧʦʟʜʥʝʙʫʦʣʢʘʣʘʭʩʢʠʡ; 38 ï ʭʘʪʳʨʳʢʩʢʠʡ; 39 ï ʣʠʥʜʝʥʩʢʠʡ. 9 ï 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʡ ʧʝʨʝʨʳʚ. ɸʙʙʨʝʚʠʘʪʫʨʘ ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ (1-4, ʥʘ ʨʠʩʫʥʢʝ ʚ ʢʚʘʜʨʘʪʘʭ): 1 ï 

ʣʝʥʩʢʠʡ; 2 ï ʩʫʨʛʫʝʚʩʢʠʡ; 3 ï ʩʠʪʪʝʥʩʢʠʡ; 4 ï ʣʫʥʛʭʠʥʩʢʠʡ. 
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ʂ ʧʨʠʤʝʨʫ, ʥʘʯʘʣʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢ ʚʦʩʪʦʢʫ ʦʪ ʧʣʘʪʬʦʨʤʳ ʥʘ ʜʦʨʠʬʝʡʩʢʦʤ ʦʩʥʦʚʘʥʠʠ 

ʉʪʘʨʦʨʫʯʴʝʚʩʢʦʛʦ ʪʨʦʛʘ ʦʪʚʝʯʘʝʪ ʪʫʨʥʝʡʩʢʦ-ʚʠʟʝʡʩʢʦʤʫ ʵʪʘʧʫ. 

ɺʳʩʪʠʣʘʝʪ ʜʥʠʱʝ ʪʨʦʛʘ ʦʜʥʦʠʤʝʥʥʘʷ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʘʷ ʨʫʜʦʥʦʩʥʘʷ ʩʝʨʠʷ ʯʝʨʥʳʭ ʩʣʘʥʮʝʚ: 

ʚʳʩʦʢʦʫʛʣʝʨʦʜʠʩʪʳʝ (ʉʦʨʛ. = 1,2-1,5 %) ʯʝʨʥʳʝ ʧʠʨʠʪʠʟʠʨʦʚʘʥʥʳʝ ʘʣʝʚʨʦʣʠʪʳ ʠ ʘʨʛʠʣʣʠʪʳ. 

ʆʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʘ ʥʘ ʟʦʣʦʪʦ (0,15-0,5 ʛ/ʪ). ʇʝʨʝʢʨʳʚʘʶʱʘʷ ʝʸ ʨʫʜʦʥʦʩʥʘʷ ʘʥʪʦʚʯʘʥʩʢʘʷ 

ʩʝʨʠʷ (ʩʝʨʳʝ ʟʝʨʥʠʩʪʳʝ ʧʝʩʯʘʥʠʢʠ ʠ ʘʣʝʚʨʦʣʠʪʳ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʩʝʨʝʙʨʘ. ʆʙʦʠʤ ʩʝʨʠʷʤ ʩʦʧʫʪʩʪʚʫʝʪ ʚʢʨʘʧʣʝʥʥʘʷ ʠ ʨʘʩʩʝʷʥʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ Cu, Pb, Zn, Vj, Bi. 

Cʪʦʣʴ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʩʦʩʪʘʚ ʨʫʜʦʥʦʩʥʦʛʦ ʟʘʧʦʣʥʝʥʠʷ (ʚ ʪ.ʯ. ʧʨʦʞʠʣʢʦʚʦ-ʚʢʨʘʧʣʝʥʥʳʡ ʪʠʧ 

ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ) ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ ʬʫʥʜʘʤʝʥʪʝ ʉʪʘʨʦʨʫʯʴʝʚʩʢʦʛʦ 

ʪʨʦʛʘ, ʧʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʥʘʭʦʜʠʪʩʷ ʦʜʠʥʘʢʦʚʦʛʦ ʩ ʥʠʤ ʧʨʦʩʪʠʨʘʥʠʷ ɹʠʣʷʢʯʘʥʩʢʦ-

ʆʤʦʣʦʡʩʢʠʡ ʨʘʥʥʝʧʨʦʪʝʨʦʟʦʡʩʢʠʡ ʚʫʣʢʘʥʦ-ʧʣʫʪʦʥʠʯʝʩʢʠʡ ʧʦʷʩ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʥʘ 

ʙʣʘʛʦʨʦʜʥʳʝ, ʮʚʝʪʥʳʝ ʠ ʨʝʜʢʠʝ ʤʝʪʘʣʣʳ. ʀʟʣʦʞʝʥʥʦʝ ʚʳʰʝ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʘʚʦʤʝʨʥʦʩʪʴ 

ʚʳʜʝʣʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʟʦʥʳ ʧʝʨʝʭʦʜʘ çʉʠʙʠʨʩʢʘʷ ʧʣʘʪʬʦʨʤʘ ï ɺʝʨʭʦʷʥʦ-ʂʦʣʳʤʩʢʘʷ ʩʢʣʘʜʯʘʪʘʷ 

ʦʙʣʘʩʪʴè ʥʦʚʦʡ ʯʝʨʥʦʩʣʘʥʮʝʚʦʡ ʨʫʜʦʥʦʩʥʦʡ ʉʝʚʝʨʦ-ɸʟʠʘʪʩʢʦʡ ʤʝʛʘʧʨʦʚʠʥʮʠ [2, ʈʠʩʫʥʦʢ 1], 

ʦʩʥʦʚʥʳʝ ʧʦʜʥʘʜʚʛʦʚʳʝ ʨʝʟʝʨʚʫʘʨʳ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʊʘʡʤʳʨʦ-ʉʘʭʘʣʠʥʩʢʦʡ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʦʡ ʟʦʥʳ.  

 

3. ɺʳʚʦʜʳ  

ɸʢʪʫʘʣʠʟʘʮʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, ʚ ʪ.ʯ., ʘʥʘʣʠʟ ʬʦʨʤʠʨʦʚʘʥʠʷ ʯʘʩʪʥʳʭ ʨʘʟʨʝʟʦʚ ʢʘʨʙʦʥʘ, 

ʧʝʨʤʠ, ʪʨʠʘʩʘ, ʶʨʳ ʠ ʤʝʣʘ ʚ ʧʨʝʜʝʣʘʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʯʘʩʪʠ ʊʘʡʤʳʨʦ-ʉʘʭʘʣʠʥʩʢʦʡ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʦʡ ʟʦʥʳ, ʚʳʷʚʠʣʦ ʠʟʤʝʥʝʥʠʷ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʤʦʱʥʦʩʪʠ ʠ 

ʧʦʣʥʦʪʳ ʨʘʟʨʝʟʘ ʚʢʨʝʩʪ ʧʨʦʩʪʠʨʘʥʠʷ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʛʝʦʩʪʨʫʢʪʫʨ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʫʪʦʯʥʠʪʴ 

ʩʫʱʝʩʪʚʫʶʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʠ ʤʝʟʦʟʦʡʩʢʦʛʦ ʠʥʪʝʨʚʘʣʦʚ ʢʘʢ 

ʥʘ ʚʦʩʪʦʢʝ ʧʣʘʪʬʦʨʤʳ, ʪʘʢ ʠ ʚ ʩʢʣʘʜʯʘʪʦʤ ʦʙʨʘʤʣʝʥʠʠ. Cʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ 

ʦʩʘʜʦʯʥʳʝ ʪʦʣʱʠ. ʭʦʪʴ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʟʥʳʤ ʛʝʥʝʟʠʩʦʤ ʠ ʩʦʩʪʘʚʦʤ, ʠʤʝʶʪ ʦʙʱʫʶ ʠʩʪʦʨʠʶ 

ʩʚʦʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʭ ʨʘʟʚʠʪʠʝ ʚ ʝʜʠʥʦʤ ʢʦʥʪʝʢʩʪʝ ʠ 

ʧʨʦʜʫʢʪʠʚʥʦ ʧʨʦʚʦʜʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʫʶ ʩʪʘʜʠʶ ʦʙʱʠʭ ʧʦʠʩʢʦʚ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʚ 

ʧʨʝʜʝʣʘʭ ʚʩʝʛʦ ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʙʦʨʝʘʣʴʥʦʛʦ ʦʩʘʜʦʯʥʦʛʦ ʙʘʩʩʝʡʥʘ. 

 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʟʘʜʘʥʠʶ ʀɻɸɹʄ ʉʆ ʈɸʅ ʠ ʧʨʦʬʠʥʘʥʩʠʨʦʚʘʥʘ 

ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ. 
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Annotation. On the southeastern flank of the Inôyali-Debin synclinorium, it was established 

that the Middle Jurassic deposits accumulated in shelf coastal-marine environments, 

alternating with deltaic sedimentation conditions. The clastic sources were located close to 

the sedimentation basin. Two deformation stages have been established. In the first stage, 

either at the end of the Middle Jurassic, or at the beginning of the Late Jurassic, a complex 

folding of the northwest strike was formed, associated with thrusting. Late Jurassic volcanic 

and volcanic-sedimentary rocks overlap the deformed Middle Jurassic with angular 

unconformity. In the second stage, sublatitudinal folding occurred, which led to gentle 

deformations of Late Jurassic volcanic rocks. 

 

1. ɺʚʝʜʝʥʠʝ 

ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʩʧʦʣʦʞʝʥ ʚ ʤʝʞʜʫʨʝʯʴʝ ʨ.ʨ. ʄʦʤʦʥʪʘʡ ʠ ʋʨʫʣʴʪʫʥ (ʭʨ. ʋʣʘʭʘʥ-ʏʠʩʪʘʡ) 

ʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʬʣʘʥʛʝ ʀʥʴʷʣʠ-ɼʝʙʠʥʩʢʦʛʦ ʩʠʥʢʣʠʥʦʨʠʷ. ɿʜʝʩʴ ʚʩʢʨʳʪʳ ʩʠʣʴʥʦ 

ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʝ ʪʝʨʨʠʛʝʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʡ ʶʨʳ ʠ ʥʝʩʦʛʣʘʩʥʦ ʧʝʨʝʢʨʳʚʘʶʱʠʝ ʠʭ 

ʚʝʨʭʥʝʶʨʩʢʠʝ ʚʫʣʢʘʥʦʛʝʥʥʦ-ʦʩʘʜʦʯʥʳʝ ʪʦʣʱʠ. ɺ ʠʟʫʯʝʥʥʦʤ ʨʝʛʠʦʥʝ ʦʙʥʘʨʫʞʝʥʦ ʨʝʟʢʦʝ ʫʛʣʦʚʦʝ 

ʠ ʘʟʠʤʫʪʘʣʴʥʦʝ ʥʝʩʦʛʣʘʩʠʝ ʤʝʞʜʫ ʠʥʪʝʥʩʠʚʥʦ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʧʦʨʦʜʘʤʠ ʩʨʝʜʥʝʡ ʶʨʳ ʠ 

ʚʝʨʭʥʝʶʨʩʢʠʤʠ ʚʫʣʢʘʥʠʪʘʤʠ [1,2]. ɺ ʢʦʥʮʝ ʩʨʝʜʥʝʡ ʶʨʳ ʠʣʠ ʚ ʥʘʯʘʣʝ ʧʦʟʜʥʝʡ, ʚ ʨʝʛʠʦʥʝ 

ʧʨʦʠʟʦʰʣʘ ʠʥʪʝʥʩʠʚʥʘʷ ʩʢʣʘʜʯʘʪʦʩʪʴ, ʧʨʠʚʝʜʰʘʷ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʦʙʣʠʢʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ. ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʫʪʦʯʥʠʪʴ 

ʣʠʪʦʣʦʛʠʯʝʩʢʠʝ ʠ ʩʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʚʳʷʩʥʠʪʴ ʩʪʨʫʢʪʫʨʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʠ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʩʨʝʜʥʝʶʨʩʢʠʤʠ ʠ ʚʝʨʭʥʝʶʨʩʢʠʤʠ ʪʦʣʱʘʤʠ, ʘ ʪʘʢʞʝ ʦʧʠʩʘʪʴ 

ʩʢʣʘʜʯʘʪʳʝ ʠ ʨʘʟʨʳʚʥʳʝ ʩʪʨʫʢʪʫʨʳ. 

 

2. ʉʪʨʘʪʠʛʨʘʬʠʷ, ʣʠʪʦʣʦʛʠʷ, ʩʝʜʠʤʝʥʪʦʣʦʛʠʷ 

ʉʨʝʜʥʝʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʠʟʫʯʝʥʥʦʛʦ ʨʘʡʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʫʤʷ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ 

ï ʥʠʞʥʝʡ ʠ ʩʨʝʜʥʝʡ ʪʦʣʱʘʤʠ [1,2]. ʅʠʞʥʷʷ ʪʦʣʱʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʘʣʝʚʨʦʣʠʪʦʚ, 

ʢʨʝʤʥʠʩʪʳʭ ʘʨʛʠʣʣʠʪʦʚ, ʧʝʩʯʘʥʠʢʦʚ, ʛʨʘʚʝʣʠʪʦʚ ʠ ʢʦʥʛʣʦʤʝʨʘʪʦʚ. ʇʨʠʩʫʪʩʪʚʫʶʪ ʩʪʨʫʢʪʫʨʳ 

ʥʘʛʨʫʟʢʠ ʥʘ ʧʦʜʦʰʚʘʭ ʩʣʦʝʚ, ʨʘʟʥʦʤʘʩʰʪʘʙʥʘʷ ʢʦʩʘʷ ʩʣʦʠʩʪʦʩʪʴ, ʩʣʝʜʳ ʚʟʤʫʯʠʚʘʥʠʷ. 

ʅʘʙʣʶʜʘʶʪʩʷ ʧʨʦʩʣʦʠ ʛʨʘʚʝʣʠʪʦʚ, ʤʝʣʢʦʛʘʣʝʯʥʳʭ ʢʦʥʛʣʦʤʝʨʘʪʦʚ ʠ ʢʦʥʛʣʦʙʨʝʢʯʠʡ ʤʦʱʥʦʩʪʴʶ 

ʜʦ 25 ʤ. ɻʘʣʴʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʣʦʭʦ ʦʢʘʪʘʥʥʳʤʠ ʦʙʣʦʤʢʘʤʠ ʯʝʨʥʳʭ ʢʨʝʤʥʠʩʪʳʭ ʘʨʛʠʣʣʠʪʦʚ, 

ʨʝʞʝ ʢʚʘʨʮʠʪʦʚ, ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʠ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ. ɺ ʢʦʥʛʣʦʤʝʨʘʪʘʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʣʠʥʟʳ 

ʢʨʝʤʥʠʩʪʳʭ ʘʨʛʠʣʣʠʪʦʚ, ʦʙʣʦʤʢʠ ʜʨʝʚʝʩʠʥʳ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʜʝʪʨʠʪʘ. ɺ ʢʦʥʛʣʦʙʨʝʢʯʠʷʭ 

ʥʘʙʣʶʜʘʶʪʩʷ ʩʣʘʙʦ ʦʢʘʪʘʥʥʳʝ ʦʙʣʦʤʢʠ ʨʘʟʤʝʨʦʤ ʜʦ 10 ʩʤ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ, ʘ ʚ ʧʝʩʯʘʥʠʢʘʭ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʨʫʧʥʳʝ ʙʣʦʢʠ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜ ʨʘʟʤʝʨʦʤ ʜʦ 0,5ï1 ʤ. ʏʘʩʪʦ ʧʣʘʩʪʳ ʧʝʩʯʘʥʠʢʦʚ 

ʚʳʧʦʣʥʷʶʪ ʧʦʜʚʦʜʥʳʝ ʢʘʥʘʣʳ ʩʫʙʜʦʣʛʦʪʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. ʅʘʙʣʶʜʘʶʪʩʷ ʰʪʦʨʤʦʚʳʝ 
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ʦʪʣʦʞʝʥʠʷ ï ʣʠʥʟʦʚʠʜʥʦ-ʩʣʦʠʩʪʳʝ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʧʝʩʯʘʥʠʢʠ ʠ ʘʣʝʚʨʦʣʠʪʳ, ʠʥʦʛʜʘ ʩ ʢʦʩʦʡ ʠ 

ʛʨʘʜʘʮʠʦʥʥʦʡ ʩʣʦʠʩʪʦʩʪʴʶ. ɹʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʦʙʣʦʤʢʠ ʬʘʫʥʳ ʠʥʦʮʝʨʘʤ, ʬʣʦʨʳ ʠ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʜʝʪʨʠʪʘ. ʉʨʝʜʥʷʷ ʪʦʣʱʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʘʣʝʚʨʦʣʠʪʦʚ, ʧʝʩʯʘʥʠʢʦʚ 

ʠ ʢʨʝʤʥʠʩʪʳʭ (?) ʩʣʘʥʮʝʚ. ʇʦʨʦʜʳ ʢʦʩʦʩʣʦʠʩʪʳʝ, ʥʘʙʣʶʜʘʶʪʩʷ ʩʪʨʫʢʪʫʨʳ ʥʘʛʨʫʟʢʠ, ʠʥʦʛʜʘ 

ʪʝʤʧʝʩʪʠʪʳ ʠ ʦʨʛʘʥʠʯʝʩʢʠʡ ʜʝʪʨʠʪ. 

ɺʝʨʭʥʝʶʨʩʢʠʝ ʚʫʣʢʘʥʠʪʳ ʩʣʘʛʘʶʪ ʜʚʝ ʩʚʠʪʳ [2]. ʅʠʞʥʷʷ ʩʫʤʫʥʩʢʘʷ ʩʚʠʪʘ ʩ ʨʝʟʢʠʤ ʫʛʣʦʚʳʤ ʠ, 

ʚʝʨʦʷʪʥʦ, ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʤ ʥʝʩʦʛʣʘʩʠʝʤ ʧʝʨʝʢʨʳʚʘʝʪ ʩʤʷʪʳʝ ʚ ʢʨʫʧʥʳʝ ʩʢʣʘʜʢʠ ʦʙʣʦʤʦʯʥʳʝ 

ʦʪʣʦʞʝʥʠʷ ʩʨʝʜʥʝʡ ʶʨʳ. ɺ ʥʠʟʘʭ ʩʚʠʪʳ ʟʘʣʝʛʘʶʪ ʢʦʥʛʣʦʤʝʨʘʪʦ-ʙʨʝʢʯʠʠ ʤʦʱʥʦʩʪʴʶ ʜʦ 2ï3 ʤ, 

ʢʦʥʛʣʦʤʝʨʘʪʳ ʠ ʛʨʘʚʝʣʠʪʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʩʣʘʙʦ ʦʢʘʪʘʥʥʳʤʠ ʦʙʣʦʤʢʘʤʠ ʧʦʜʩʪʠʣʘʶʱʠʭ 

ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʚʫʣʢʘʥʠʪʦʚ. ɺ ʮʝʣʦʤ, ʩʚʠʪʘ ʩʣʦʞʝʥʘ ʨʠʦʣʠʪʘʤʠ, ʨʠʦʜʘʮʠʪʘʤʠ, 

ʨʠʦʣʠʪʦʚʳʤʠ ʧʦʨʬʠʨʘʤʠ, ʨʝʞʝ ʢʠʩʣʳʤʠ ʪʫʬʘʤʠ, ʣʘʚʦʙʨʝʢʯʠʷʤʠ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʨʘʟʨʝʟʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʪʫʬʦʙʨʝʢʯʠʠ, ʧʨʦʩʣʦʠ ʪʫʬʦʧʝʩʯʘʥʠʢʦʚ ʠ, ʚʝʨʦʷʪʥʦ, ʘʥʜʝʟʠʪʦʚ. ʇʦʨʦʜʳ 

ʟʘʣʝʛʘʶʪ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʠʣʠ ʧʦʣʦʛʦ ʥʘʢʣʦʥʝʥʳ ʚ ʩʝʚʝʨʥʳʭ ʠ ʶʞʥʳʭ ʨʫʤʙʘʭ. 

ʂʦʥʪʘʢʪʘ ʟʘʣʝʛʘʶʱʝʡ ʚʳʰʝ ʩʝʨʛʘʥʴʠʥʩʢʦʡ ʩʚʠʪʳ ʩ ʩʫʤʫʥʩʢʦʡ ʩʚʠʪʦʡ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

ʉʝʨʛʘʥʴʠʥʩʢʘʷ ʩʚʠʪʘ ʩʣʦʞʝʥʘ ʜʘʮʠʪʘʤʠ ʠ ʨʠʦʜʘʮʠʪʘʤʠ, ʨʝʞʝ ʪʫʬʘʤʠ ʢʠʩʣʦʛʦ ʩʦʩʪʘʚʘ, 

ʢʦʥʛʣʦʤʝʨʘʪʦ-ʙʨʝʢʯʠʷʤʠ ʠ ʪʫʬʦʧʝʩʯʘʥʠʢʘʤʠ. ʍʘʨʘʢʪʝʨʥʘ ʩʪʦʣʙʯʘʪʘʷ ʦʪʜʝʣʴʥʦʩʪʴ, ʦʙʨʘʟʫʶʱʘʷ 

ʰʝʩʪʠʛʨʘʥʥʳʝ ʠ ʧʷʪʠʛʨʘʥʥʳʝ ʧʨʠʟʤʳ ʪʦʣʱʠʥʦʡ ʜʦ 0,5ï1 ʤ. ʇʦʨʦʜʳ ʟʘʣʝʛʘʶʪ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦ, 

ʠʣʠ ʧʦʣʛʦ ʥʘʢʣʦʥʝʥʳ ʥʘ ʩʝʚʝʨ ʠ ʶʛ. ʆʙʱʘʷ ʤʦʱʥʦʩʪʴ ʠʟʫʯʝʥʥʳʭ ʚʝʨʭʥʝʶʨʩʢʠʭ ʪʦʣʱ ʦʢʦʣʦ 900 

ʤ. 

 

3. ʉʢʣʘʜʯʘʪʳʝ ʠ ʨʘʟʨʳʚʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʉʢʣʘʜʯʘʪʦʩʪʴ ʧʦʨʦʜ ʩʨʝʜʥʝʡ ʶʨʳ ʠʤʝʝʪ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ, ʢʦʥʬʦʨʤʥʦʝ ʦʩʥʦʚʥʳʤ 

ʢʘʨʪʠʨʫʝʤʳʤ ʩʪʨʫʢʪʫʨʘʤ ʵʪʦʡ ʯʘʩʪʠ ʦʨʦʛʝʥʥʦʛʦ ʧʦʷʩʘ. ʅʘʙʣʶʜʘʝʤʳʝ ʩʢʣʘʜʢʠ ʩʨʝʜʥʝʶʨʩʢʠʭ 

ʧʦʨʦʜ ʰʠʨʠʥʦʡ ʦʪ ʧʝʨʚʳʭ ʤʝʪʨʦʚ ʜʦ ʩʦʪʝʥ ʤʝʪʨʦʚ. ɺʩʪʨʝʯʘʶʪʩʷ ʢʨʫʧʥʳʝ ʦʧʨʦʢʠʥʫʪʳʝ ʩʢʣʘʜʢʠ 

ʶʛʦ-ʟʘʧʘʜʥʦʡ ʚʝʨʛʝʥʪʥʦʩʪʠ. ɺ ʮʝʣʦʤ, ʩʢʣʘʜʢʠ ʩʞʘʪʳʝ, ʘʩʠʤʤʝʪʨʠʯʥʳʝ, ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʝ, 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʠ, ʨʝʞʝ, ʢʦʥʠʯʝʩʢʠʝ. ʇʨʠʩʫʪʩʪʚʫʶʪ ʠʟʦʢʣʠʥʘʣʴʥʳʝ ʬʦʨʤʳ. ʆʩʠ ʩʢʣʘʜʦʢ 

ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʢʘʢ ʩʫʙʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʪʘʢ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʪʦ (ʜʦ 20ï25Á). ʅʝʧʨʦʥʠʢʘʶʱʠʡ 

ʢʣʠʚʘʞ ʨʝʜʦʢ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥ ʧʘʨʘʣʣʝʣʴʥʦ ʩʢʣʘʜʯʘʪʦʩʪʠ. ʉ ʵʪʠʤʠ ʩʢʣʘʜʢʘʤʠ ʘʩʩʦʮʠʠʨʫʶʪ 

ʚʟʙʨʦʩʳ ʠ ʥʘʜʚʠʛʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʠ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʧʘʜʝʥʠʷ. 

ʉʙʨʦʩʳ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ ʧʨʦʷʚʣʝʥʳ ʨʝʞʝ. ʃʝʚʦʩʪʦʨʦʥʥʠʝ ʠ ʧʨʘʚʦʩʪʦʨʦʥʥʠʝ 

ʩʜʚʠʛʠ ʯʘʩʪʦ ʠʤʝʶʪ ʩ ʥʘʜʚʠʛʦʚʫʶ ʠ ʩʙʨʦʩʦʚʫʶ ʢʦʤʧʦʥʝʥʪʫ. ʇʨʘʚʦʩʪʦʨʦʥʥʠʝ ʩʜʚʠʛʠ ʠʤʝʶʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʝ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʝ ʧʨʦʩʪʠʨʘʥʠʝ, ʘ ʣʝʚʳʝ ʩʜʚʠʛʠ ï ʚʦʩʪʦʢ-

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʫʶ ʦʨʠʝʥʪʠʨʦʚʢʫ. ʀʥʪʝʥʩʠʚʥʦ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʝ ʧʦʨʦʜʳ ʩʨʝʜʥʝʡ ʶʨʳ 

ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʩ ʨʝʟʢʠʤ ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʧʦʣʦʛʦ ʟʘʣʝʛʘʶʱʠʤʠ ʚʝʨʭʥʝʶʨʩʢʠʤʠ 

ʚʫʣʢʘʥʠʯʝʩʢʠʤʠ ʪʦʣʱʘʤʠ. ʇʦʨʦʜʳ ʚʝʨʭʥʝʡ ʶʨʳ ʩʤʷʪʳ ʚ ʦʪʢʨʳʪʳʝ ʧʦʣʦʛʠʝ ʩʣʘʜʢʠ ʰʠʨʠʥʦʡ ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʢʠʣʦʤʝʪʨʦʚ ʩʫʙʰʠʨʦʪʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʜʝʣʝʥʥʳʝ ʫʛʣʦʚʳʤ 

ʥʝʩʦʛʣʘʩʠʝʤ ʧʦʨʦʜʳ ʩʨʝʜʥʝʡ ʠ ʚʝʨʭʥʝʡ ʶʨʳ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʡ ʩʪʨʫʢʪʫʨʥʳʡ ʧʣʘʥ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ, ʢʘʢ ʤʠʥʠʤʫʤ, ʜʚʫʭ ʵʪʘʧʘʭ ʜʝʬʦʨʤʘʮʠʡ, ʧʨʦʷʚʣʝʥʥʳʭ ʚ ʵʪʦʤ ʨʘʡʦʥʝ [1]. 

 

4. ɺʳʚʦʜʳ 

1) ʇʦ ʢʦʤʧʣʝʢʩʫ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʝʜʠʤʝʥʪʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʩʨʝʜʥʝʶʨʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʥʘʢʘʧʣʠʚʘʣʠʩʴ ʚ ʰʝʣʴʬʦʚʳʭ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʭ ʦʙʩʪʘʥʦʚʢʘʭ, 

ʯʝʨʝʜʫʶʱʠʭʩʷ ʩ ʜʝʣʴʪʦʚʳʤʠ ʫʩʣʦʚʠʷʤʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ʀʩʪʦʯʥʠʢʠ ʢʣʘʩʪʠʢʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ 

ʙʣʠʟʢʦ ʦʪ ʙʘʩʩʝʡʥʘ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. 

2) ʆʧʨʝʜʝʣʝʥʳ ʜʚʘ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʵʪʘʧʘ. ɺ ʧʝʨʚʳʡ ʵʪʘʧ ʣʠʙʦ ʚ ʢʦʥʮʝ ʩʨʝʜʥʝʡ ʶʨʳ, ʣʠʙʦ ʚ 

ʥʘʯʘʣʝ ʧʦʟʜʥʝʡ ʶʨʳ ʦʙʨʘʟʦʚʘʣʘʩʴ ʩʣʦʞʥʘʷ ʩʢʣʘʜʯʘʪʦʩʪʴ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʘʷ ʩ ʥʘʜʚʠʛʦʦʙʨʘʟʦʚʘʥʠʝʤ. ʇʦʟʜʥʝʶʨʩʢʠʝ ʚʫʣʢʘʥʦʛʝʥʥʳʝ ʠ ʚʫʣʢʘʥʦʛʝʥʥʦ-

ʦʩʘʜʦʯʥʳʝ ʧʦʨʦʜʳ ʧʝʨʝʢʨʳʚʘʶʪ ʜʝʬʦʨʤʠʨʦʚʘʥʥʫʶ ʩʨʝʜʥʶʶ ʶʨʫ ʩ ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ. ɺʦ 

ʚʪʦʨʦʡ ʵʪʘʧ ʧʨʦʠʟʦʰʣʘ ʩʢʣʘʜʯʘʪʦʩʪʴ ʩʫʙʰʠʨʦʪʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʧʨʠʚʝʜʰʘʷ ʢ ʧʦʣʦʛʠʤ 

ʜʝʬʦʨʤʘʮʠʷʤ ʧʦʟʜʥʝʶʨʩʢʠʭ ʚʫʣʢʘʥʠʪʦʚ. 
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5. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʦ ʧʣʘʥʘʤ ʅʀʈ ʀɻɸɹʄ ʉʆ ʈɸʅ (ʧʨʦʝʢʪ 0381-2019-0001) ʠ ʌɻɹʋ 

çɺʉɽɻɽʀè, ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʦʚ ʈʅʌ ˉ 20-17-00169 ʠ ʈʌʌʀ ˉ 19-05-00945. 
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ʋɼʂ 552.321.1 (571.56) 

ʇɽʊʈʆɻʈɸʌʀʗ ʄɽɿʆɿʆʁʉʂʀʍ ɼɸɽʂ ʕɺʆʊʀʅʉʂʆɻʆ ʈʋɼʅʆɻʆ ʈɸʁʆʅɸ 

(ʖɾʅɸʗ ʗʂʋʊʀʗ, ɸʃɼɸʅʉʂʀʁ ʑʀʊ)  

ɸʣʝʢʩʝʡ ʀʚʘʥʦʚ, ʄʠʯʠʣ ʀʚʘʥʦʚ, ɸʥʘʪʦʣʠʡ ɾʫʨʘʚʣʝʚ, ɸʣʝʢʩʘʥʜʨ ʂʨʘʚʯʝʥʢʦ, 

ɽʚʛʝʥʠʡ ʃʦʩʢʫʪʦʚ, ɺʣʘʜʠʤʠʨ ʊʠʤʦʬʝʝʚ, ʄʘʨʠʷ ɾʝʣʦʥʢʠʥʘ 

ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʘʣʤʘʟʘ ʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʉʆ ʈɸʅ, ʧʨ. ʃʝʥʠʥʘ, 39, ʛ. ʗʢʫʪʩʢ, 677000, 

ʈʦʩʩʠʷ 
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Annotation. The manifestations of alkaline and moderately alkaline intrusive magmatism 

within the Evotinsky ore region are presented in the form of small intrusive massifs, such 

as Medvedevsky, Taezhny, Mikhailovsky, etc., and large Evotinsky magmatogenic. In the 

immediate vicinity of the listed massifs, dikes of syenite-porphyry, bostonite, and 

lamprophyre (vogesite) developed, tearing rocks of the Precambrian basement and strata 

of Vendian and Lower Cambrian terrigenous rocks. The overwhelming number of small 

bodies in the territory of the Evoti ore region is accounted for by the rocks of syenite-

porphyry dikes. Bodies of bostonite and vogesite have been rarely found both in the 

immediate vicinity and in the Taezhny massif itself. As a result of crystal-optical studies, a 

group of syenite-porphyry dikes was identified for a similar material composition, and it 

was also suggested that bostonite and lamprophyre dikes can be considered as potentially 

ore-bearing formations or as one of the ore-controlling factors in this area.  

 

1. ɺʚʝʜʝʥʠʝ 

ʄʝʟʦʟʦʡʩʢʠʡ ʱʝʣʦʯʥʦʡ ʠ ʫʤʝʨʝʥʥʦ ʱʝʣʦʯʥʦʡ ʠʥʪʨʫʟʠʚʥʳʡ ʤʘʛʤʘʪʠʟʤ ʚ ʧʨʝʜʝʣʘʭ ʕʚʦʪʠʥʩʢʦʛʦ 

ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʢ ʥʝʙʦʣʴʰʠʤʠ ʤʘʩʩʠʚʘʤʠ (ʄʝʜʚʝʜʝʚʩʢʠʡ, ʊʘʝʞʥʳʡ, 

ʄʠʭʘʡʣʦʚʩʢʠʡ ʠ ʜʨ.), ʪʘʢ ʠ ʢʨʫʧʥʳʤ ʕʚʦʪʠʥʩʢʠʤ ʧʣʫʪʦʥʦʤ. ɺʙʣʠʟʠ ʦʪ ʵʪʠʭ ʤʘʩʩʠʚʦʚ ʚ ʧʝʨʠʦʜ 

ʤʝʟʦʟʦʡʩʢʦʡ ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ [1,2,3 ʠ ʜʨ.] ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʜʘʡʢʠ 

ʩʠʝʥʠʪ-ʧʦʨʬʠʨʦʚ, ʙʦʩʪʦʥʠʪʦʚ ʠ ʚʦʛʝʟʠʪʦʚ, ʧʨʦʨʳʚʘʶʱʠʝ ʧʦʨʦʜʳ ʜʦʢʝʤʙʨʠʡʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ, 

ʦʪʣʦʞʝʥʠʷ ʚʝʥʜʘ ʠ ʥʠʞʥʝʛʦ ʢʝʤʙʨʠʷ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʕʚʦʪʠʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ ʚ ʦʩʥʦʚʥʦʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʜʘʡʢʠ ʩʠʝʥʠʪ-ʧʦʨʬʠʨʦʚ, ʥʦ ʦʪʤʝʯʘʶʪʩʷ ʝʜʠʥʠʯʥʳʝ ʜʘʡʢʠ ʚʦʛʝʟʠʪʦʚ ʠ 

ʙʦʩʪʦʥʠʪʦʚ, ʢʦʪʦʨʳʝ ʣʦʢʘʣʠʟʦʚʘʥʳ ʢʘʢ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ, ʪʘʢ ʠ ʚ ʩʘʤʦʤ ʤʘʩʩʠʚʝ 

ʊʘʝʞʥʳʡ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʚʳʷʩʥʝʥʠʝ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʜʘʡʢʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʜʘʥʥʳʭ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʦʣʠ ʜʘʡʢʦʚʦʛʦ 

ʤʘʛʤʘʪʠʟʤʘ ʚ ʨʫʜʦʦʙʨʘʟʦʚʘʥʠʠ ʕʚʦʪʠʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ. 

 

2. ʇʝʪʨʦʛʨʘʬʠʷ ʧʦʨʦʜ 

ɼʘʡʢʠ ʕʚʦʪʠʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ ï ʨʝʜʢʠʝ ʪʝʣʘ ʤʝʟʦʟʦʡʩʢʠʭ ʩʠʝʥʠʪ-ʧʦʨʬʠʨʦʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʥʘ ʤʝʩʪʥʦʩʪʠ ʨʘʟʚʘʣʘʤʠ ʠʣʠ ʦʪʜʝʣʴʥʳʤʠ ʚʳʩʳʧʢʘʤʠ ʧʦʨʦʜ, ʩʠʣʴʥʦ 

ʚʳʚʝʪʨʝʣʳʤʠ ʠ ʟʘʯʘʩʪʫʶ ʠʥʪʝʥʩʠʚʥʦ ʠʟʤʝʥʝʥʥʳʤʠ. ʉʪʨʫʢʪʫʨʘ ʧʦʨʦʜ ʧʦʨʬʠʨʦʚʘʷ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʠʩʫʪʩʪʚʠʝʤ ʚʢʨʘʧʣʝʥʥʠʢʦʚ ʧʣʘʛʠʦʢʣʘʟʘ, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʘʤʬʠʙʦʣʘ ʠ 

ʢʘʣʠʝʚʦʛʦ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ (ʂʇʐ). ʄʠʥʝʨʘʣʴʥʳʡ ʩʦʩʪʘʚ ʧʦʨʦʜʳ: ʧʣʘʛʠʦʢʣʘʟ ï 50 %, ʂʇʐ ï 15 

%, ʘʤʬʠʙʦʣ ï 15 %, ʘʧʘʪʠʪ ï 1 %, ʧʨʦʜʫʢʪʳ ʚʪʦʨʠʯʥʳʭ ʠʟʤʝʥʝʥʠʡ (ʩʝʨʠʮʠʪ ʠ ʪ.ʜ.) ï 15 %, ʨʫʜʥʳʝ 

ʤʠʥʝʨʘʣʳ ï 4 %. ʂʇʐ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʜʚʫʭ ʛʝʥʝʨʘʮʠʷʭ. ʇʝʨʚʘʷ ʛʝʥʝʨʘʮʠʷ (ʈʠʩʫʥʦʢ 1 ʘ) 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʠʟʤʘʪʠʯʝʩʢʠʤʠ, ʥʝʧʨʘʚʠʣʴʥʳʤʠ ʧʦʨʬʠʨʦʚʳʤʠ ʟʝʨʥʘʤʠ, ʯʘʩʪʠʯʥʦ 

ʧʝʣʠʪʠʟʠʨʦʚʘʥʥʳʤʠ. ʂʇʐ ʚʪʦʨʦʡ ʛʝʥʝʨʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʝʧʨʘʚʠʣʴʥʳʤʠ ʤʝʣʢʠʤʠ ʟʝʨʥʘʤʠ 

ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʚʪʦʨʠʯʥʳʤ ʠʟʤʝʥʝʥʠʷʤ. ʇʣʘʛʠʦʢʣʘʟ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʚʠʜʝ 
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ʚʢʨʘʧʣʝʥʥʠʢʦʚ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ ʩ ʧʦʣʠʩʠʥʪʝʪʠʯʝʩʢʠʤ ʜʚʦʡʥʠʢʦʚʘʥʠʝʤ (ʈʠʩʫʥʦʢ 1 ʙ). 

ʅʘʙʣʶʜʘʝʪʩʷ ʩʝʨʠʮʠʪʠʟʘʮʠʷ ʢʘʢ ʚ ʷʜʝʨʥʳʭ, ʪʘʢ ʠ ʚ ʧʝʨʠʬʝʨʠʡʥʳʭ ʯʘʩʪʷʭ ʢʨʠʩʪʘʣʣʦʚ (ʈʠʩʫʥʦʢ 1 

ʙ, ʚ). ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʟʝʨʝʥ ʧʣʘʛʠʦʢʣʘʟʘ ʚ ʚʠʜʝ ʣʝʡʩʪ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʩʦ ʩʣʝʜʘʤʠ ʪʝʯʝʥʠʷ ʠʣʠ 

ʭʘʦʪʠʯʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦ ʧʦʨʦʜʝ ʠ ʥʘʨʷʜʫ ʩ ʂʇʐ ʚʪʦʨʦʡ ʛʝʥʝʨʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ ʦʙʱʫʶ ʤʘʩʩʫ 

ʩʠʝʥʠʪ-ʧʦʨʬʠʨʦʚ. ɺʩʝ ʪʝʤʥʦʮʚʝʪʥʳʝ ʤʠʥʝʨʘʣʳ ʠʟʤʝʥʝʥʳ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩ ʪʨʫʜʦʤ 

ʧʦʜʜʘʶʪʩʷ ʜʠʘʛʥʦʩʪʠʢʝ. ʂʨʠʩʪʘʣʣʳ ʘʤʬʠʙʦʣʘ (ʈʠʩʫʥʦʢ 1 ʛ, ʜ, ʝ) ʫʜʣʠʥʝʥʥʦ ʧʨʠʟʤʘʪʠʯʝʩʢʦʡ, ʘ 

ʪʘʢʞʝ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤ ʞʝʣʪʦʚʘʪʦ-ʙʫʨʦʛʦ ʠ ʟʝʣʝʥʦʚʘʪʦʛʦ ʮʚʝʪʘ ʠʤʝʶʪ ʟʦʥʘʣʴʥʦʝ ʩʪʨʦʝʥʠʝ. 

ʈʝʜʢʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʚʠʜʝ ʤʦʥʦʩʢʦʧʣʝʥʠʡ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʧʦʨʦʜʝ; ʫʛʦʣ 

ʧʦʛʘʩʘʥʠʷ ʜʦ 45ʦ. ʆʪʤʝʯʝʥ ʙʘʨʢʝʚʠʢʠʪ ʚ ʚʠʜʝ ʧʨʦʩʪʳʭ ʟʝʨʝʥ ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʤʝʨʘ ʩʦ ʩʚʝʪʣʦ-

ʢʦʨʠʯʥʝʚʦ-ʞʝʣʪʳʤʠ ʮʚʝʪʘʤʠ ʧʣʝʦʭʨʦʠʟʤʘ. ʇʦ ʘʤʬʠʙʦʣʫ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʪ ʭʣʦʨʠʪ, ʢʘʨʙʦʥʘʪ 

ʠʣʠ ʤʘʛʥʝʟʠʪ. ɸʧʘʪʠʪ ʧʨʝʜʩʪʘʚʣʝʥ ʢʦʨʦʪʢʦʩʪʦʣʙʯʘʪʳʤʠ ʫʜʣʠʥʸʥʥʳʤʠ ʟʸʨʥʘʤʠ ʩ ʧʨʷʤʳʤ 

ʧʦʛʘʩʘʥʠʝʤ ʢʘʢ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʚ ʦʩʥʦʚʥʦʡ ʤʘʩʩʝ (ʈʠʩʫʥʦʢ 1 ʝ), ʪʘʢ ʠ ʚ ʢʘʯʝʩʪʚʝ 

ʚʢʣʶʯʝʥʠʡ ʚ ʘʤʬʠʙʦʣʝ. ʈʫʜʥʳʡ ʤʠʥʝʨʘʣ ʦʢʨʫʛʣʦʡ, ʢʫʙʠʯʝʩʢʦʡ ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤ, ʠʥʦʛʜʘ ʢʘʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʘʛʨʝʛʘʪ ʨʘʟʚʠʪ ʧʦ ʪʝʤʥʦʮʚʝʪʥʳʤ ʤʠʥʝʨʘʣʘʤ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʘʮʝʣʦ ʠʭ ʟʘʤʝʱʘʷ. 

 

 
ʈʠʩʫʥʦʢ 1. (ʘ) ï ʰʣʠʬ ʀ20-5, ʂʇʐ (Kfs) ʧʝʨʚʦʡ ʛʝʥʝʨʘʮʠʠ ʩ ʚʢʣʶʯʝʥʠʝʤ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ 

(Amp), ʫʚʝʣ. 40, ʥʠʢʦʣʠ +; (ʙ) ï ʰʣʠʬ ʀ20-6/4, ʩʝʨʠʮʠʪʠʟʠʨʦʚʘʥʥʳʝ ʚʢʨʘʧʣʝʥʥʠʢʠ ʧʣʘʛʠʦʢʣʘʟʘ 

(Pl), ʫʚʝʣ. 40, ʥʠʢʦʣʠ +; (ʚ) ï ʰʣʠʬ ʀ20-5, ʚʢʨʘʧʣʝʥʥʠʢʠ ʂʇʐ (Kfs) ʠ ʧʣʘʛʠʦʢʣʘʟʘ (Pl), ʫʚʝʣ. 10, 

ʥʠʢʦʣʠ +; (ʛ) ï ʰʣʠʬ ʀ20-6/3, ʠʟʤʝʥʝʥʥʳʡ ʘʤʬʠʙʦʣ (Amp), ʫʚʝʣ. 40, ʥʠʢʦʣʠ +; (ʜ) ï ʰʣʠʬ ʀ20-

5, ʠʟʤʝʥʝʥʥʳʡ ʘʤʬʠʙʦʣ (Amp), ʫʚʝʣ. 40, ʥʠʢʦʣʠ ï, (ʝ) ï ʰʣʠʬ ʀ20-5, ʢʨʠʩʪʘʣʣ ʘʧʘʪʠʪʘ (Ap) ʠ 

ʠʟʤʝʥʝʥʥʳʡ ʘʤʬʠʙʦʣ (Amp), ʫʚʝʣ. 40, ʥʠʢʦʣʠ ï. ʉʦʢʨʘʱʝʥʠʷ ʤʠʥʝʨʘʣʦʚ [4]: Amp ï ʘʤʬʠʙʦʣ; Ap 

ï ʘʧʘʪʠʪ; Bt ï ʙʠʦʪʠʪ; Cpx ï ʧʠʨʦʢʩʝʥ; Kfs ï ʢʘʣʠʝʚʳʡ ʧʦʣʝʚʦʡ ʰʧʘʪ; Pl ï ʧʣʘʛʠʦʢʣʘʟ. 

 

ʈʝʜʢʠʝ ʜʘʡʢʠ ʙʦʩʪʦʥʠʪʦʚ ʚʩʪʨʝʯʝʥʳ ʢʘʢ ʚ ʤʘʩʩʠʚʝ ʊʘʝʞʥʳʡ, ʪʘʢ ʠ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ 

ʦʪ ʥʝʛʦ. ɹʦʩʪʦʥʠʪʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʨʦʜ ʦʙʫʩʣʦʚʣʝʥʘ ʣʝʡʩʪʘʤʠ ʂʇʐ ʠ ʧʣʘʛʠʦʢʣʘʟʘ ʩ 

ʟʘʟʫʙʨʝʥʥʳʤʠ ʢʨʘʷʤʠ, ʢʘʢ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ, ʪʘʢ ʙʝʩʧʦʨʷʜʦʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʦʨʦʜʝ. 

ʊʝʢʩʪʫʨʘ ʧʦʨʦʜ ʤʘʩʩʠʚʥʘʷ. ʉʦʩʪʘʚ ʙʦʩʪʦʥʠʪʦʚ: ʂʇʐ ï 55 %, ʧʣʘʛʠʦʢʣʘʟ ï 30 %, ʧʠʨʦʢʩʝʥ ï 2 %, 

ʘʤʬʠʙʦʣ ï 10 %, ʙʠʦʪʠʪ ï 3 %. ɺ ʧʦʨʦʜʝ ʦʪʤʝʯʘʶʪʩʷ ʤʝʣʢʠʝ ʢʩʝʥʦʣʠʪʳ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ 

ʙʠʦʪʠʪ-ʘʤʬʠʙʦʣʦʚʦʛʦ ʩʦʩʪʘʚʘ (ʈʠʩʫʥʦʢ 2 ʘ) ʠ ʧʦʨʦʜ ʚʪʦʨʦʡ ʬʘʟʳ ʤʘʩʩʠʚʘ ʊʘʝʞʥʳʡ (ʈʠʩʫʥʦʢ 2 

ʙ), ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʙʦʣʝʝ ʧʦʟʜʥʝʤ ʚʦʟʨʘʩʪʝ ʵʪʦʡ ʜʘʡʢʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʵʪʦʤʫ ʤʘʩʩʠʚʫ. ʂʇʐ ʚ ʚʠʜʝ 

ʣʝʡʩʪ ʧʨʝʜʩʪʘʚʣʝʥ ʥʝʧʨʘʚʠʣʴʥʳʤʠ ʧʨʷʤʦʫʛʦʣʴʥʳʤʠ ʚʳʪʷʥʫʪʳʤʠ ʢʨʠʩʪʘʣʣʘʤʠ (ʈʠʩʫʥʦʢ 2 ʘ), ʘ 

ʪʘʢʞʝ ʚ ʚʠʜʝ ʨʝʜʢʠʭ ʚʢʨʘʧʣʝʥʥʠʢʦʚ. ɻʨʘʥʠʮʳ ʤʝʞʜʫ ʚʢʨʘʧʣʝʥʥʠʢʘʤʠ ʠʥʦʛʜʘ ʦʪʤʝʯʘʶʪʩʷ 

ʩʫʪʫʨʦʚʳʤʠ ʰʚʘʤʠ (ʭʘʨʘʢʪʝʨʥʘʷ ʙʦʩʪʦʥʠʪʦʚʘʷ ʩʪʨʫʢʪʫʨʘ) (ʈʠʩʫʥʦʢ 2 ʚ). ʂʨʠʩʪʘʣʣʳ ʂʇʐ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʦʩʪʳʤʠ ʜʚʦʡʥʠʢʘʤʠ, ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʧʝʣʠʪʠʟʠʨʦʚʘʥʥʳ; ʢʨʘʡʥʝ 

ʨʝʜʢʦ ʠʤʝʶʪ ʧʝʨʪʠʪʦʚʦʝ ʩʪʨʦʝʥʠʝ (ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ ʚʳʪʷʥʫʪʳʝ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʚʨʦʩʪʢʠ ʘʣʴʙʠʪʘ ʚ ʦʨʪʦʢʣʘʟʝ). ʀʟʤʝʥʝʥʥʳʡ ʚʪʦʨʠʯʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ (ʩʝʨʠʮʠʪʠʟʘʮʠʷ ʷʜʝʨʥʳʭ ʠ 
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ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʯʘʩʪʝʡ) ʧʣʘʛʠʦʢʣʘʟ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʷʤʦʫʛʦʣʴʥʳʤʠ, ʧʨʠʟʤʘʪʠʯʝʩʢʠʤʠ ʟʝʨʥʘʤʠ ʩ 

ʥʝʧʨʘʚʠʣʴʥʳʤʠ ʦʯʝʨʪʘʥʠʷʤʠ, ʩ ʧʨʦʩʪʳʤ ʠ ʧʦʣʠʩʠʥʪʝʪʠʯʝʩʢʠʤ ʜʚʦʡʥʠʢʦʚʘʥʠʝʤ ʚ ʚʠʜʝ ʣʝʡʩʪ ʠ 

ʨʝʜʢʠʭ ʚʢʨʘʧʣʝʥʥʠʢʦʚ (ʈʠʩʫʥʦʢ 2 ʘ). ʇʠʨʦʢʩʝʥ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʧʨʠʟʤʘʪʠʯʝʩʢʠʤʠ, 

ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ ʟʝʨʝʥʘʤʠ ʩ ʥʝʨʦʚʥʳʤʠ ʦʯʝʨʪʘʥʠʷʤʠ, ʪʘʢʞʝ ʠʟʤʝʥʝʥ ʚʪʦʨʠʯʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ (ʈʠʩʫʥʦʢ 2 ʛ) ʠ ʠʤʝʝʪ ʮʚʝʪʘ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʥʘʠʚʳʩʰʝʛʦ ʧʦʨʷʜʢʘ (ʈʠʩʫʥʦʢ 2 ʛ). 

ʈʦʛʦʚʘʷ ʦʙʤʘʥʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ ʬʝʥʦʢʨʠʩʪʘʣʣʘʤʠ ʧʨʘʚʠʣʴʥʦʡ ʫʜʣʠʥʝʥʥʦʡ, ʰʝʩʪʠʫʛʦʣʴʥʦʡ 

ʬʦʨʤʳ (ʈʠʩʫʥʦʢ 2 ʘ, ʛ), ʪʘʢ ʠ ʥʝʧʨʘʚʠʣʴʥʳʤʠ ʯʝʰʫʡʢʘʤʠ; ʠʤʝʝʪ ʭʦʨʦʰʫʶ ʩʧʘʡʥʦʩʪʴ. ʄʠʥʝʨʘʣ 

ʞʝʣʪʦʚʘʪʦ-ʙʫʨʳʡ, ʟʝʣʝʥʦʚʘʪʳʡ ʩ ʩʠʥʝ-ʟʝʣʝʥʳʤ ʠ ʪʝʤʥʦ-ʟʝʣʝʥʳʤ ʮʚʝʪʦʤ ʧʣʝʦʭʨʦʠʟʤʘ. ʊʘʢʞʝ ʚ 

ʧʦʨʦʜʝ ʥʘʙʣʶʜʘʶʪʩʷ ʨʝʜʢʠʝ ʧʨʦʩʪʳʝ ʜʚʦʡʥʠʢʠ ʘʤʬʠʙʦʣʘ (ʙʘʨʢʝʚʠʢʠʪ?), ʘ ʪʘʢʞʝ ʢʨʠʩʪʘʣʣʳ 

ʟʦʥʘʣʴʥʦʛʦ ʩʪʨʦʝʥʠʷ. ɹʠʦʪʠʪ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʚʠʜʝ ʪʘʙʣʠʯʝʢ ʠ ʣʝʡʩʪ, ʩ ʧʦʛʘʩʘʥʠʝʤ ʪʠʧʘ çʧʪʠʯʠʡ 

ʛʣʘʟè. ʆʥ ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʢ ʚ ʚʠʜʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʟʝʨʝʥ, ʪʘʢ ʠ ʚ ʚʠʜʝ ʤʦʥʦʩʢʦʧʣʝʥʠʡ (ʈʠʩʫʥʦʢ 

2 ʜ). ʂʦʥʪʘʢʪ ʠʟʫʯʝʥʥʦʡ ʜʘʡʢʠ ʩ ʚʤʝʱʘʶʱʠʤʠ ʤʝʪʘʩʦʤʘʪʠʪʘʤʠ ʤʘʩʩʠʚʘ ʊʘʝʞʥʳʡ ʨʦʚʥʳʡ, 

ʯʝʪʢʠʡ (ʈʠʩʫʥʦʢ 2 ʝ). 

 

ʈʠʩʫʥʦʢ 2. ɼʘʡʢʘ ʙʦʩʪʦʥʠʪʦʚ. ʐʣʠʬ ʀ19-31/3: (ʘ) ï ʢʩʝʥʦʣʠʪ ʚʤʝʱʘʶʱʠʭ ʙʠʦʪʠʪ-ʘʤʬʠʙʦʣʦʚʳʭ 

ʧʦʨʦʜ, ʫʚʝʣ. 10, ʥʠʢʦʣʠ +; (ʙ) ï ʢʩʝʥʦʣʠʪ ʧʦʨʦʜ ʤʘʩʩʠʚʘ ʊʘʝʞʥʳʡ, ʚʢʨʘʧʣʝʥʥʠʢʠ ʂʇʐ (Kfs), 

ʫʚʝʣ. 40, ʥʠʢʦʣʠ +; (ʚ) ï ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʧʦʨʦʜʳ, ʫʚʝʣ. 100, ʥʠʢʦʣʠ +; (ʛ) ï ʚʢʨʘʧʣʝʥʥʠʢ ʨʦʛʦʚʦʡ 

ʦʙʤʘʥʢʠ ʠ ʤʝʣʢʦʛʦ ʧʠʨʦʢʩʝʥʘ (Cpx), ʫʚʝʣ. 40, ʥʠʢʦʣʠ +; (ʜ) ï ʙʠʦʪʠʪ (Bt) ʚ ʧʦʨʦʜʘʭ ʜʘʡʢʠ, ʫʚʝʣ. 

40, ʥʠʢʦʣʠ +; ʐʣʠʬ ʀ19-31/4ɸ: (ʝ) ï ʢʦʥʪʘʢʪ ʩ ʤʝʪʘʩʦʤʘʪʠʪʘʤʠ ʤʘʩʩʠʚʘ, ʫʚʝʣ. 10, ʥʠʢʦʣʠ +. 

ʉʦʢʨʘʱʝʥʠʷ ʤʠʥʝʨʘʣʦʚ ʩʤ. ʥʘ ʨʠʩ. 1. 

 

ɼʘʡʢʘ ʚʦʛʝʟʠʪʦʚ (ʈʠʩʫʥʦʢ 3 ʘ, ʙ, ʚ) ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʤʘʩʩʠʚʘ ʊʘʝʞʥʳʡ, ʠʤʝʝʪ 

ʣʘʤʧʨʦʬʠʨʦʚʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʩʣʝʜʫʶʱʠʡ ʩʦʩʪʘʚ: ʧʣʘʛʠʦʢʣʘʟ ʠ ʂʇʐ ï 50 % (ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ), 

ʨʦʛʦʚʘʷ ʦʙʤʘʥʢʘ ï 35 %, ʢʣʠʥʦʧʠʨʦʢʩʝʥ ï 5 %. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ ʧʦʨʦʜʳ ʤʠʢʨʦʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʠ 

ʪʨʫʜʥʦ ʜʠʘʛʥʦʩʪʠʨʫʝʤʘʷ ʜʘʞʝ ʧʨʠ ʙʦʣʴʰʠʭ ʫʚʝʣʠʯʝʥʠʷʭ. ʀʥʪʨʘʪʝʣʣʫʨʠʯʝʩʢʠʝ ʚʢʨʘʧʣʝʥʥʠʢʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʦʡ ʠ ʜʠʦʧʩʠʜʦʤ. ʇʦʤʠʤʦ ʦʙʳʢʥʦʚʝʥʥʦʡ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ ʯʘʩʪʦ 

ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʦʩʪʳʝ ʜʚʦʡʥʠʢʠ ʠ ʟʦʥʘʣʴʥʳʝ ʢʨʠʩʪʘʣʣʳ ʙʘʨʢʝʚʠʢʠʪʘ (ʈʠʩʫʥʦʢ 3 ʘ, ʙ). ʇʠʨʦʢʩʝʥ 

ʧʨʝʜʩʪʘʚʣʝʥ ʨʝʜʢʠʤʠ ʧʨʦʟʨʘʯʥʳʤʠ ʧʨʠʟʤʘʪʠʯʝʩʢʠʤʠ ʢʨʠʩʪʘʣʣʘʤʠ ʩʦ ʩʚʝʪʣʦ-ʟʝʣʝʥʳʤ ʦʪʪʝʥʢʦʤ 

ʠ ʮʚʝʪʘʤʠ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʥʘʠʚʳʩʰʝʛʦ ʧʦʨʷʜʢʘ. ʂʦʥʪʘʢʪ ʩ ʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʨʦʚʥʳʡ, 

ʯʝʪʢʠʡ (ʈʠʩʫʥʦʢ 3 ʚ). 
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ʈʠʩʫʥʦʢ 3. ɼʘʡʢʘ ʚʦʛʝʟʠʪʦʚ. ʐʣʠʬ ʀ19-33/2: ʘ ï ʦʙʱʘʷ ʩʪʨʫʢʪʫʨʘ, ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʘʤʬʠʙʦʣʘ 

(Amp), ʫʚʝʣ. 10, ʥʠʢʦʣʠ +; (ʙ) ï ʙʘʨʢʝʚʠʢʠʪ (Amp) ʚ ʧʦʨʦʜʘʭ ʜʘʡʢʠ ʫʚʝʣ. 40, ʥʠʢʦʣʠ +; (ʚ) ï 

ʢʦʥʪʘʢʪ ʜʘʡʢʠ ʩ ʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ, ʫʚʝʣ. 10, ʥʠʢʦʣʠ +. ʉʦʢʨʘʱʝʥʠʷ ʤʠʥʝʨʘʣʦʚ ʩʤ. ʥʘ ʨʠʩ.1. 

 

3. ɺʳʚʦʜʳ 

1) ɺʩʝ ʠʟʫʯʝʥʥʳʝ ʜʘʡʢʠ ʩʠʝʥʠʪ-ʧʦʨʬʠʨʦʚ ʠʤʝʶʪ ʩʭʦʞʠʡ ʚʝʱʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʠ ʚʳʜʝʣʷʶʪʩʷ ʚ 

ʦʜʥʫ ʛʨʫʧʧʫ ʧʦʨʦʜ. 

2) ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʜʘʡʢʝ ʙʦʩʪʦʥʠʪʦʚ, ʧʨʦʨʳʚʘʶʱʝʡ ʩʠʝʥʠʪʳ ʤʘʩʩʠʚʘ ʊʘʝʞʥʳʡ ʦʪʩʫʪʩʪʚʫʝʪ 

ʘʤʬʠʙʦʣ ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʠʨʦʢʩʝʥʘ. ʕʪʦ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ 

ʧʨʠʩʫʪʩʪʚʠʝʤ ʚ ʧʦʨʦʜʝ ʢʩʝʥʦʣʠʪʦʚ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʙʠʦʪʠʪ-ʧʠʨʦʢʩʝʥʦʚʦʛʦ ʩʦʩʪʘʚʘ. ʊʘʢʞʝ ʚ 

ʙʦʩʪʦʥʠʪʘʭ ʦʪʤʝʯʝʥʳ ʢʩʝʥʦʣʠʪʳ ʧʦʨʦʜ ʚʪʦʨʦʡ ʬʘʟʳ ʤʘʩʩʠʚʘ ʊʘʝʞʥʳʡ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʠʭ ʙʦʣʝʝ ʧʦʟʜʥʝʤ ʚʦʟʨʘʩʪʝ ʚʥʝʜʨʝʥʠʷ. 

3) ɽʜʠʥʩʪʚʝʥʥʘʷ ʜʘʡʢʘ ʚʦʛʝʟʠʪʦʚ, ʧʨʦʨʳʚʘʶʱʘʷ ʩʠʝʥʠʪʳ ʤʘʩʩʠʚʘ ʊʘʝʞʥʳʡ ʠʤʝʝʪ ʢʩʝʥʦʛʝʥʥʳʝ 

ʚʢʣʶʯʝʥʠʷ, ʢʘʢ ʠ ʙʦʩʪʦʥʠʪʳ, ʧʦʨʦʜ ʧʦʟʜʥʝʡ ʬʘʟʳ ʤʘʩʩʠʚʘ ʊʘʝʞʥʳʡ. 

4) ɿʦʣʦʪʦ-ʤʝʜʥʦ-ʧʦʨʬʠʨʦʚʦʝ ʦʨʫʜʝʥʝʥʠʝ ʈʷʙʠʥʦʚʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʣʦʢʘʣʠʟʦʚʘʥʦ ʚ 

ʵʢʟʦʢʦʥʪʘʢʪʦʚʳʭ ʯʘʩʪʷʭ ʜʘʝʢ ʠ ʰʪʦʢʦʚ ʱʝʣʦʯʥʳʭ ʛʘʙʙʨʦʠʜʦʚ ʠ ʣʘʤʧʨʦʬʠʨʦʚ [5]. ʇʦ ʘʥʘʣʦʛʠʠ 

ʤʳ ʤʦʞʝʤ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʠʟʫʯʝʥʥʳʝ ʜʘʡʢʠ ʙʦʩʪʦʥʠʪʦʚ ʠ ʣʘʤʧʨʦʬʠʨʦʚ ʚ ʕʚʦʪʠʥʩʢʦʤ ʨʫʜʥʦʤ 

ʨʘʡʦʥʝ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦ ʨʫʜʦʥʦʩʥʳʤʠ. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʅʀʈ ʀɻɸɹʄ ʉʆ ʈɸʅ, ʪʘʢʞʝ ʚ ʨʘʤʢʘʭ 

ʨʘʙʦʪ ʧʦ ʜʦʛʦʚʦʨʫ ʩ ɸʆ "ɿʦʣʦʪʦ ʉʝʣʠʛʜʘʨʘ". 
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Annotation. The paper considers the petrography of Mesozoic alkaline rocks of the 

Taezhny massif spatially included in the Evota gold ore region using crystal-optical 

methods, it was found that in terms of mineral composition, structural and textural features 

of the massif rocks correspond to syenite-porphyries, and are also characterized by 

monotonic composition, i.e. have a single-phase structure. Based on a comparison of the 

rocks of the massif with those of the Central Aldan and Verkhne-Amginsky gold ore 

regions, it has been suggested that ore mineralization may be associated with the formation 

of the latter.  

 

1. ɺʚʝʜʝʥʠʝ 

ɺ ʧʨʝʜʝʣʘʭ ʕʚʦʪʠʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ ʤʥʦʛʦʬʘʟʦʚʳʝ ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʄʝʜʚʝʜʝʚʩʢʠʤ, ʊʘʝʞʥʳʤ, ʕʚʦʪʠʥʩʢʠʤ ʠ ʜʨ. ʤʘʩʩʠʚʘʤʠ, ʦʙʨʘʟʦʚʘʥʥʳʤʠ ʚ ʵʧʦʭʫ ʤʝʟʦʟʦʡʩʢʦʡ 

ʪʝʢʪʦʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ [1,2,3 ʠ ʜʨ.]. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʤʘʣʳʝ ʪʝʣʘ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʩʠʣʣʘʤʠ, ʜʘʡʢʘʤʠ ʠ ʥʝʙʦʣʴʰʠʤʠ ʰʪʦʢʘʤʠ, ʦʜʥʠʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʥʳʡ ʥʘʤʠ 

ʄʠʭʘʡʣʦʚʩʢʠʡ ʤʘʩʩʠʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚ ʧʨʝʜʝʣʘʭ ʎʝʥʪʨʘʣʴʥʦ-ɸʣʜʘʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ 

ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʟʦʣʦʪʦʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩʚʷʟʘʥʘ ʩ ʤʥʦʛʦʬʘʟʦʚʳʤ ʤʝʟʦʟʦʡʩʢʠʤ 

ʤʘʛʤʘʪʠʟʤʦʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʈʷʙʠʥʦʚʦʝ, ʉʘʤʦʣʘʟʦʚʩʢʦʝ ʠ ʜʨ. [4,5], ʥʘ ʩʤʝʞʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ɺʝʨʭʥʝ-

ɸʤʛʠʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ ʍʦʭʦʡʩʢʦʛʦ ʨʫʜʥʦʛʦ ʧʦʣʷ ʨʫʜʦʢʦʥʪʨʦʣʠʨʫʶʱʠʤʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ 

ʟʦʣʦʪʦʩʫʣʴʬʠʜʥʦʛʦ ʦʨʫʜʝʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʛʨʫʧʧʳ ʤʝʟʦʟʦʡʩʢʠʭ ʦʜʥʦʬʘʟʦʚʳʭ ʩʠʝʥʠʪʦʚʳʭ 

ʤʘʩʩʠʚʦʚ ʃʝʙʝʜʠʥʩʢʦʛʦ ʤʦʥʮʦʥʠʪ-ʩʠʝʥʠʪ-ʛʨʘʥʠʪʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ [6], ʚ ʪʦʤ ʯʠʩʣʝ ʤʘʩʩʠʚʳ 

ʉʝʚʝʨʥʳʡ ʠ ɿʘʧʘʜʥʳʡ ɹʦʩʭʦ [6]. ɺ ʕʚʦʪʠʥʩʢʦʤ ʨʫʜʥʦʤ ʨʘʡʦʥʝ ʥʘʤʠ ʧʨʠ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʄʠʭʘʡʣʦʚʩʢʠʡ ʤʘʩʩʠʚ ʠʤʝʝʪ ʦʜʥʦʬʘʟʦʚʦʝ ʩʪʨʦʝʥʠʝ, ʥʦ ʠʟʫʯʝʥʠʶ ʝʛʦ 

ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʥʝ ʫʜʝʣʷʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʵʪʦʡ ʨʘʙʦʪʳ 

ʷʚʣʷʣʦʩʴ ʜʝʪʘʣʴʥʦʝ ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʧʦʨʦʜ, ʩʣʘʛʘʶʱʠʭ 

ʄʠʭʘʡʣʦʚʩʢʠʡ ʤʘʩʩʠʚ. 

 

2. ʇʝʪʨʦʛʨʘʬʠʷ ʧʦʨʦʜ 

ʇʦʨʦʜʳ ʤʘʩʩʠʚʘ ʄʠʭʘʡʣʦʚʩʢʠʡ (ʈʠʩʫʥʦʢ 1 ʘ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʤʥʦ-ʩʝʨʳʤʠ, ʨʦʟʦʚʘʪʦ-ʩʝʨʳʤʠ 

ʩʠʝʥʠʪʘʤʠ (ʈʠʩʫʥʦʢ 1 ʙ) ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʦʥʦʪʦʥʥʦʩʪʴʶ ʩʦʩʪʘʚʘ. ʂʦʥʪʘʢʪʳ ʩ ʚʤʝʱʘʶʱʠʤʠ 

ʧʦʨʦʜʘʤʠ (ʘʨʭʝʡʩʢʠʝ ʛʨʘʥʠʪʳ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʝʪʢʠʝ, ʨʦʚʥʳʝ. ɺ ʵʥʜʦʢʦʥʪʘʢʪʝ ʥʘʙʣʶʜʘʶʪʩʷ 

ʤʝʪʘʩʦʤʘʪʠʪʳ ʧʦ ʛʨʘʥʠʪʘʤ; ʧʦʨʦʜʳ ʟʘʯʘʩʪʫʶ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʢʚʘʨʮʦʚʘʥʳ. ʅʘʙʣʶʜʘʝʪʩʷ 

ʦʨʠʝʥʪʠʨʦʚʢʘ ʪʝʤʥʦʮʚʝʪʥʳʭ ʤʠʥʝʨʘʣʦʚ ʚʜʦʣʴ ʢʦʥʪʘʢʪʦʚ ʩ ʚʤʝʱʘʶʱʠʤʠ ʧʦʨʦʜʘʤʠ. ɺ ʮʝʥʪʨʝ 

ʤʘʩʩʠʚʘ ʦʪʤʝʯʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʘʷ ʟʦʥʘ ʦʞʝʣʝʟʥʝʥʠʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 84 ʤ (ʈʠʩʫʥʦʢ 1 ʚ) ʩ 

ʧʨʦʞʠʣʢʘʤʠ ʠ ʤʝʣʢʠʤʠ ʛʥʝʟʜʘʤʠ ʢʚʘʨʮʘ. ʉʠʝʥʠʪʳ ʩʦʜʝʨʞʘʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʩʝʥʦʣʠʪʳ 

ʘʤʬʠʙʦʣ-ʛʨʘʥʘʪʦʚʳʭ ʢʨʠʩʪʘʣʣʦʩʣʘʥʮʝʚ (ʈʠʩʫʥʦʢ 1 ʛ). ʇʦʨʦʜʳ ʠʤʝʶʪ ʤʘʩʩʠʚʥʫʶ ʪʝʢʩʪʫʨʫ ʠ 

ʧʦʨʬʠʨʦʚʫʶ ʩʪʨʫʢʪʫʨʫ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʧʨʠʩʫʪʩʪʚʠʝʤ ʚʢʨʘʧʣʝʥʥʠʢʦʚ ʧʣʘʛʠʦʢʣʘʟʘ ʠ ʘʤʬʠʙʦʣʘ, 

ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʢʘʣʠʝʚʦʛʦ ʧʦʣʝʚʦʛʦ ʰʧʘʪʘ (ʂʇʐ). ʉʦʩʪʘʚ ʧʦʨʦʜ: 50 % ʂʇʐ, 25 % 
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ʧʣʘʛʠʦʢʣʘʟ, 15 % ʘʤʬʠʙʦʣ, 2 % ʧʠʨʦʢʩʝʥ, 2 % ʘʧʘʪʠʪ, 6 % ʨʫʜʥʳʡ ʤʠʥʝʨʘʣ. ʆʩʥʦʚʥʘʷ ʤʘʩʩʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʝʣʢʠʤʠ ʟʝʨʥʘʤʠ ʂʇʐ. 

 

 
ʈʠʩʫʥʦʢ 1. ʘ ï ʦʙʱʠʡ ʚʠʜ ʧʦʨʦʜ ʤʘʩʩʠʚʘ ʄʠʭʘʡʣʦʚʩʢʠʡ; ʙ ï ʩʠʝʥʠʪ ʧʦʨʬʠʨ ʤʘʩʩʠʚʘ ʩ ʤʝʣʢʠʤʠ 

ʢʩʝʥʦʣʠʪʘʤʠ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ; ʚ ï ʦʞʝʣʝʟʥʝʥʠʝ ʧʦʨʦʜ ʤʘʩʩʠʚʘ; ʛ ï ʢʩʝʥʦʣʠʪ 

ʢʨʠʩʪʘʣʣʦʩʣʘʥʮʝʚ ʚ ʩʠʝʥʠʪ ʧʦʨʬʠʨʝ. 

 

ʋʩʪʘʥʦʚʣʝʥ ʂʇʐ ʜʚʫʭ ʛʝʥʝʨʘʮʠʡ. ʈʘʥʥʷʷ ʛʝʥʝʨʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʨʫʧʥʳʤʠ ʢʨʠʩʪʘʣʣʘʤʠ 

ʥʝʧʨʘʚʠʣʴʥʦʡ, ʢʨʘʡʥʝ ʨʝʜʢʦ ʪʘʙʣʠʪʯʘʪʦʡ ʬʦʨʤʳ, ʩ ʧʨʷʤʳʤ ʧʦʛʘʩʘʥʠʝʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠʩʷ 

ʥʠʟʢʠʤʠ ʮʚʝʪʘʤʠ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʚ ʩʝʨʳʭ, ʪʝʤʥʦ-ʩʝʨʳʭ ʪʦʥʘʭ. ʂʇʐ ʧʝʨʚʦʡ ʛʝʥʝʨʘʮʠʠ ʯʘʩʪʠʯʥʦ 

ʧʝʣʠʪʠʟʠʨʦʚʘʥ ʠ ʧʨʠʦʙʨʝʪʘʝʪ ʙʫʨʦʚʘʪʫʶ ʦʢʨʘʩʢʫ ʚ ʤʝʩʪʘʭ ʠʟʤʝʥʝʥʠʡ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ 

ʚʢʨʘʧʣʝʥʥʠʢʠ ʂʇʐ ʩʦʜʝʨʞʘʪ ʠʜʠʦʤʦʨʬʥʳʝ ʢʨʠʩʪʘʣʣʳ ʧʣʘʛʠʦʢʣʘʟʘ ʠ ʨʦʛʦʚʦʡ ʦʙʤʘʥʢʠ 

(ʈʠʩʫʥʦʢ 2 ʘ). ɺʪʦʨʘʷ ʛʝʥʝʨʘʮʠʷ ʂʇʐ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʚʠʜʝ ʤʝʣʢʠʭ, ʙʝʩʬʦʨʤʝʥʥʳʭ, ʪʨʫʜʥʦ 

ʜʠʘʛʥʦʩʪʠʨʫʝʤʳʭ ʟʝʨʝʥ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ. ʀʜʠʦʤʦʨʬʥʳʝ ʧʨʠʟʤʘʪʠʯʝʩʢʠʝ ʚʢʨʘʧʣʝʥʥʠʢʠ 

ʧʣʘʛʠʦʢʣʘʟʘ ʯʘʩʪʠʯʥʦ ʩʝʨʠʮʠʪʠʟʠʨʦʚʘʥʥʳ ʢʘʢ ʚ ʷʜʝʨʥʳʭ, ʪʘʢ ʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʯʘʩʪʷʭ, ʩ 

ʧʦʣʠʩʠʥʪʝʪʠʯʝʩʢʠʤ ʜʚʦʡʥʠʢʦʚʘʥʠʝʤ, ʥʝʨʝʜʢʦ ʟʦʥʘʣʴʥʦʛʦ ʩʪʨʦʝʥʠʷ, ʩ ʢʦʩʳʤ ʧʦʛʘʩʘʥʠʝʤ 

(ʈʠʩʫʥʦʢ 2 ʙ). ʍʘʨʘʢʪʝʨʥʦ ʧʝʨʪʠʪʦʚʦʝ ʩʪʨʦʝʥʠʝ ʢʨʠʩʪʘʣʣʦʚ. ɺʪʦʨʘʷ ʛʝʥʝʨʘʮʠʷ ʧʣʘʛʠʦʢʣʘʟʘ 

ʚʳʜʝʣʷʝʪʩʷ ʚ ʚʠʜʝ ʤʝʣʢʠʭ ʠʟʤʝʥʝʥʥʳʭ ʢʨʠʩʪʘʣʣʦʚ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ (ʈʠʩʫʥʦʢ 2 ʚ). ɸʤʬʠʙʦʣ 

(ʨʦʛʦʚʘʷ ʦʙʤʘʥʢʘ) ʠʤʝʝʪ ʭʦʨʦʰʫʶ ʩʧʘʡʥʦʩʪʴ; ʫʛʦʣ ʤʝʞʜʫ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʩʧʘʡʥʦʩʪʠ 120Á (ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʝʟʘ). ʈʦʛʦʚʘʷ ʦʙʤʘʥʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʦʩʪʳʤʠ ʜʚʦʡʥʠʢʘʤʠ, ʥʝʨʝʜʢʦ 

ʟʦʥʘʣʴʥʦʛʦ ʩʪʨʦʝʥʠʷ (ʈʠʩʫʥʦʢ 2 ʛ). ɹʦʣʴʰʠʥʩʪʚʦ ʢʨʠʩʪʘʣʣʦʚ ʫʜʣʠʥʝʥʥʦ ʧʨʠʟʤʘʪʠʯʝʩʢʦʡ ʠʣʠ 

ʥʝʧʨʘʚʠʣʴʥʦʡ ʬʦʨʤʳ ʞʝʣʪʦʚʘʪʦ-ʙʫʨʦʛʦ, ʟʝʣʝʥʦʚʘʪʦʚʦʛʦ ʮʚʝʪʘ ʩ ʧʣʝʦʭʨʦʠʟʤʦʤ ʜʦ ʩʠʥʝ-ʟʝʣʝʥʦʛʦ 

ʠ ʪʝʤʥʦ-ʟʝʣʝʥʦʛʦ ʮʚʝʪʦʚ ʠ ʫʛʣʦʤ ʧʦʛʘʩʘʥʠʷ ʜʦ 45ʦ. ʈʦʛʦʚʘʷ ʦʙʤʘʥʢʘ ʥʝʨʝʜʢʦ ʠʥʪʝʥʩʠʚʥʦ 

ʭʣʦʨʠʪʠʟʠʨʦʚʘʥʘ. ʄʠʥʝʨʘʣ ʠʤʝʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʧʦʨʦʜʝ ʠ ʨʝʜʢʦ ʚʩʪʨʝʯʘʝʪʩʷ 

ʚ ʚʠʜʝ ʰʣʠʨʦʚ ʠ ʤʦʥʦʩʢʦʧʣʝʥʠʡ (ʈʠʩʫʥʦʢ 2 ʜ). ʋʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʜʠʦʤʦʨʬʥʦʛʦ ʙʘʨʢʝʚʠʢʠʪʘ ʩ ʩʚʝʪʣʦ-ʢʦʨʠʯʥʝʚʘʪʦ-ʞʝʣʪʳʤʠ ʮʚʝʪʘʤʠ ʧʣʝʦʭʨʦʠʟʤʘ ʚ ʚʠʜʝ 
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ʧʨʦʩʪʳʭ ʠ ʩʜʚʦʡʥʠʢʦʚʘʥʥʳʭ ʟʝʨʝʥ ʨʘʟʥʦʛʦ ʨʘʟʤʝʨʘ. ʇʦ ʥʝʢʦʪʦʨʳʤ ʟʝʨʥʘʤ (ʢʝʨʩʫʪʠʪ?) ʚ ʚʠʜʝ 

ʢʘʝʤʢʠ ʨʘʟʚʠʪ ʨʫʜʥʳʡ ʤʠʥʝʨʘʣ (ʦʧʘʮʠʪʠʟʘʮʠʷ). ʈʝʜʢʠʝ ʟʝʨʥʘ ʧʠʨʦʢʩʝʥʘ ʩ ʫʛʣʦʤ ʧʦʛʘʩʘʥʠʷ ʜʦ 36Á 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʧʨʦʟʨʘʯʥʳʤʠ ʧʨʠʟʤʘʪʠʯʝʩʢʠʤʠ ʢʨʠʩʪʘʣʣʘʤʠ ʠʜʠʦʤʦʨʬʥʦʛʦ ʦʙʣʠʢʘ, ʪʘʢ ʠ ʚ 

ʚʠʜʝ ʦʙʣʦʤʢʦʚ (ʢʩʝʥʦʣʠʪʳ?) (ʈʠʩʫʥʦʢ 2 ʝ). ʄʠʥʝʨʘʣ ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥ ʧʦ ʧʦʨʦʜʝ. 

ɸʧʘʪʠʪ ʦʪʤʝʯʝʥ ʢʘʢ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʢʦʨʦʪʢʦʩʪʦʣʙʯʘʪʳʭ ʠ ʫʜʣʠʥʝʥʥʳʭ ʟʝʨʝʥ ʚ ʦʩʥʦʚʥʦʡ ʤʘʩʩʝ 

ʧʦʨʦʜʳ (ʈʠʩʫʥʦʢ 2 ʞ), ʪʘʢ ʠ ʚ ʢʘʯʝʩʪʚʝ ʚʢʣʶʯʝʥʠʡ ʚ ʘʤʬʠʙʦʣʝ. ʇʦʛʘʩʘʥʠʝ ʧʨʷʤʦʝ, ʦʪʜʝʣʴʥʦʩʪʴ 

ʧʦ (001). ʈʫʜʥʳʡ ʤʠʥʝʨʘʣ ʨʘʟʚʠʪ ʧʦ ʘʤʬʠʙʦʣʫ (ʢʝʨʩʫʪʠʪ?), ʦʙʨʘʟʫʷ ʢʘʝʤʢʠ ʚʦʢʨʫʛ ʢʨʠʩʪʘʣʣʦʚ 

(ʈʠʩʫʥʦʢ 2 ʟ), ʘ ʪʘʢʞʝ ʚ ʚʠʜʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʠʥʜʠʚʠʜʦʚ, ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʦ 

ʧʦʨʦʜʝ. ʇʦʨʦʜʳ ʤʘʩʩʠʚʘ ʩʦʜʝʨʞʘʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʩʝʥʦʣʠʪʳ ʢʨʠʩʪʘʣʣʦʩʣʘʥʮʝʚ (ʈʠʩʫʥʦʢ 2 ʠ). 

 

 
ʈʠʩʫʥʦʢ 2. ʘ ï h ʣʠʬ ʀ20-12/4, Kfs ʨʘʥʥʝʡ ʛʝʥʝʨʘʮʠʠ ʩ ʚʢʣʶʯʝʥʠʷʤʠ Amp ʠ Pl, ʫʚʝʣ. 10, ʥʠʢʦʣʠ+; 

ʙ ï h ʣʠʬ ʀ20-12, ʟʦʥʘʣʴʥʳʡ Pl ʨʘʥʥʝʡ ʛʝʥʝʨʘʮʠʠ, ʫʚʝʣ. 40, ʥʠʢʦʣʠ+; ʚ ï h ʣʠʬ ʀ20-12, Pl ʚʪʦʨʦʡ 

ʛʝʥʝʨʘʮʠʠ, ʫʚʝʣ. 200, ʥʠʢʦʣʠ+; ʛ ï ʰʣʠʬ ʀ20-12/8, Amp ʧʦʨʦʜ ʤʘʩʩʠʚʘ ʄʠʭʘʡʣʦʚʩʢʠʡ, ʫʚʝʣ. 10, 

ʥʠʢʦʣʠ+; ʜ ï ʰʣʠʬ ʀ20-17, ʰʣʠʨ Amp, ʫʚʝʣ. 100, ʥʠʢʦʣʠ+; ʝ ï ʰʣʠʬ ʀ20-12, Cpx ʚ ʧʦʨʦʜʘʭ 

ʤʘʩʩʠʚʘ, ʫʚʝʣ. 100, ʥʠʢʦʣʠ+; ʞ ï ʰʣʠʬ ʀ20-12/7, ʩʢʦʧʣʝʥʠʝ Ap, ʫʚʝʣ. 200, ʥʠʢʦʣʠ-; ʟ ï ʰʣʠʬ 

ʀ20-12ʘ, Amp ʩ ʢʘʡʤʦʡ ʠʟ ʨʫʜʥʦʛʦ ʤʠʥʝʨʘʣʘ, ʫʚʝʣ. 40, ʥʠʢʦʣʠ-; ʠ ï ʰʣʠʬ ʀ20-12/7, ʢʩʝʥʦʣʠʪ 

(Ksen) ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʚ ʩʠʝʥʠʪʘʭ ʤʘʩʩʠʚʘ ʄʠʭʘʡʣʦʚʩʢʠʡ, ʫʚʝʣ. 40, ʥʠʢʦʣʠ+. ʉʦʢʨʘʱʝʥʠʷ 

ʤʠʥʝʨʘʣʦʚ [7]: Amp ï ʘʤʬʠʙʦʣ; Ap ï ʘʧʘʪʠʪ; Cpx ï ʧʠʨʦʢʩʝʥ; Kfs ï ʢʘʣʠʝʚʳʡ ʧʦʣʝʚʦʡ ʰʧʘʪ; Pl ï 

ʧʣʘʛʠʦʢʣʘʟ. 

 

3. ɺʳʚʦʜʳ 

1) ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʄʠʭʘʡʣʦʚʩʢʠʡ ʤʘʩʩʠʚ ʩʣʦʞʝʥ ʤʝʣʘʥʦʢʨʘʪʦʚʳʤʠ ʩʠʝʥʠʪ-ʧʦʨʬʠʨʘʤʠ; ʩʦʩʪʘʚ 

ʧʦʨʦʜ ʦʜʥʦʦʙʨʘʟʝʥ, ʬʘʟʳ ʚʥʝʜʨʝʥʠʷ ʥʝ ʚʳʜʝʣʷʶʪʩʷ. 

2) ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʤʝʞʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦ-ɸʣʜʘʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ, ʛʜʝ ʦʩʥʦʚʥʘʷ 

ʯʘʩʪʴ ʟʦʣʦʪʦʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩʚʷʟʘʥʘ ʩ ʤʥʦʛʦʬʘʟʦʚʳʤʠ ʤʝʟʦʟʦʡʩʢʠʤʠ ʠʥʪʨʫʟʠʷʤʠ, ʚ 

ʧʨʝʜʝʣʘʭ ɺʝʨʭʥʝ-ɸʤʛʠʥʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ ʚʝʜʫʱʫʶ ʨʫʜʦʢʦʥʪʨʦʣʠʨʫʶʱʫʶ ʨʦʣʴ ʚ 

ʦʙʨʘʟʦʚʘʥʠʠ ʟʦʣʦʪʦʩʫʣʴʬʠʜʥʦʛʦ ʦʨʫʜʝʥʝʥʠʷ ʠʛʨʘʶʪ ʤʝʟʦʟʦʡʩʢʠʝ ʦʜʥʦʬʘʟʦʚʳʝ ʤʘʩʩʠʚʳ 

ʣʝʡʢʦʢʨʘʪʦʚʳʭ ʩʠʝʥʠʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʪʴ ʦʩʥʦʚʘʥʠʝ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʩ ʤʘʛʤʘʪʠʟʤʦʤ 
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ʄʠʭʘʡʣʦʚʩʢʦʛʦ ʤʘʩʩʠʚʘ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʟʦʣʦʪʦʨʫʜʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ, ʥʦ ʵʪʦ ʪʨʝʙʫʝʪ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʅʀʈ ʀɻɸɹʄ ʉʆ ʈɸʅ, ʪʘʢʞʝ ʚ ʨʘʤʢʘʭ 

ʨʘʙʦʪ ʧʦ ʜʦʛʦʚʦʨʫ ʩ ɸʆ "ɿʦʣʦʪʦ ʉʝʣʠʛʜʘʨʘ". 
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Annotation. The seismotectonic studies were focused on active segments of the 

northwestern flank of the Kolyma-Omolon superterrane. The aim of our research is to 

identify features that show activation of the suture zones and to determine parameters of 

the stress-strain state of the crust in the study area. Analysis was based on average tensors 

of seismotectonic deformation, which were estimated for the main epicentral fields of the 

northeastern regions of Russia. New data is now available on focal characteristics of 

moderate earthquakes, which can improve determining the kinematic types of junctions of 

the suture zones of the tectonic taxa located along the Arctic and Pacific continental 

margins. Regimes of seismotectonic destruction of the crust are determined for the active 

segments of the northwestern flank of the Kolyma-Omolon superterrane. These regimes 

are influenced by global geodynamic processes taking place at the lithospheric plate 

margins, as well as by the dominant deformation fields of the adjacent tectonic taxa. 

 

1. ɺʚʝʜʝʥʠʝ 

ʉʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʚʢʣʶʯʘʶʱʠʡ ʵʣʝʤʝʥʪʳ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʥʝʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʠ ʩʝʡʩʤʠʯʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥ ʥʘ ʚʳʷʚʣʝʥʠʝ ʧʨʠʟʥʘʢʦʚ ʨʝʘʢʪʠʚʠʟʘʮʠʠ 

ʰʦʚʥʳʭ ʟʦʥ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʬʣʘʥʛʘ ʂʦʣʳʤʦ-ʆʤʦʣʦʥʩʢʦʛʦ ʩʫʧʝʨʪʝʨʨʝʡʥʘ. ʉ ʮʝʣʴʶ 

ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʤʠʥʠʨʫʶʱʠʭ ʨʝʞʠʤʦʚ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʡ ʜʝʩʪʨʫʢʮʠʠ ʟʝʤʥʦʡ ʢʦʨʳ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʩʨʝʜʥʠʤ ʪʝʥʟʦʨʘʤ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ, 

ʨʘʩʩʯʠʪʘʥʥʳʝ ʚ ʩʝʡʩʤʦʘʢʪʠʚʥʳʭ ʦʙʲʝʤʘʭ ʟʝʤʥʦʡ ʢʦʨʳ ʧʨʠ ʫʩʣʦʚʠʠ ʠʭ ʦʜʥʦʨʦʜʥʦʛʦ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ [1,2]. ʇʨʠʚʝʜʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʦʯʘʛʦʚʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʫʤʝʨʝʥʥʳʭ ʤʘʛʥʠʪʫʜ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʨʘʩʯʝʪʘ ʪʝʥʟʦʨʘ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʤʦʤʝʥʪʘ ʧʦ ʘʤʧʣʠʪʫʜʥʳʤ ʩʧʝʢʪʨʘʤ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʣʥ [3,4]. 

 

2. ʉʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʬʣʘʥʛʘ ʂʦʣʳʤʦ-ʆʤʦʣʦʥʩʢʦʛʦ 

ʩʫʧʝʨʪʝʨʨʝʡʥʘ 

ʂʦʣʳʤʦ-ʆʤʦʣʦʥʩʢʠʡ ʩʫʧʝʨʪʝʨʨʝʡʥ ʟʘʥʠʤʘʝʪ ʦʙʦʩʦʙʣʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʩʦʩʪʘʚʝ ʤʝʟʦʟʦʡʩʢʠʭ 

ʩʪʨʫʢʪʫʨ ɺʝʨʭʦʷʥʦ-ʏʫʢʦʪʩʢʦʡ ʧʦʢʨʦʚʥʦ-ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ 

ʪʝʨʨʝʡʥʦʚ, ʢʦʪʦʨʳʝ ʨʘʟʣʠʯʥʳ ʧʦ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʝ, ʩʪʨʦʝʥʠʶ, ʚʝʱʝʩʪʚʝʥʥʦʤʫ ʩʦʩʪʘʚʫ 

ʠ ʠʩʪʦʨʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ [5,6]. ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʩʫʧʝʨʪʝʨʨʝʡʥʘ ʦʪʜʝʣʝʥʳ ʦʪ 

ɺʝʨʭʦʷʥʩʢʦʛʦ ʩʢʣʘʜʯʘʪʦ-ʥʘʜʚʠʛʦʚʦʛʦ ʧʦʷʩʘ ʩʠʩʪʝʤʦʡ ʰʦʚʥʳʭ ʟʦʥ ʨʘʟʣʠʯʥʦʛʦ ʨʘʥʛʘ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʘʢʪʠʚʠʟʠʨʦʚʘʥʥʳʭ ʥʘʜʚʠʛʦʚ ʠ ʚʟʙʨʦʩʦʚ, ʩʤʝʱʘʶʱʠʭʩʷ 

ʧʨʷʤʦʣʠʥʝʡʥʳʤʠ ʧʦʧʝʨʝʯʥʳʤʠ ʩʜʚʠʛʘʤʠ (ʈʠʩʫʥʦʢ 1). ʇʦ ʩʝʨʠʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʭ ʨʘʟʣʦʤʦʚ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʝʚʦʩʜʚʠʛʦʚʦʡ ʢʠʥʝʤʘʪʠʢʠ, ʪʝʨʨʝʡʥʳ ʨʘʟʦʙʱʝʥʳ ʥʘ ʦʪʜʝʣʴʥʳʝ ʨʘʟʣʦʤʥʦ-

ʙʣʦʢʦʚʳʝ ʩʪʨʫʢʪʫʨʳ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚ ʫʩʣʦʚʠʷʭ ʫʩʪʦʡʯʠʚʦʛʦ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʩʞʘʪʠʷ. ʇʨʠ 

ʵʪʦʤ ʩʞʠʤʘʶʱʠʝ ʫʩʠʣʠʷ ʙʣʠʟʛʦʨʠʟʦʥʪʘʣʴʥʳ (ʫʛʣʳ ʧʘʜʝʥʠʷ 3ï44Ü) ʠ ʜʝʡʩʪʚʫʶʪ ʚʢʨʝʩʪ 

ʧʨʦʩʪʠʨʘʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʝʨʨʠʪʦʨʠʠ. 
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ʅʘʧʨʷʞʝʥʠʷ ʨʘʩʪʷʞʝʥʠʷ ʯʘʩʪʦ ʩʦʚʧʘʜʘʶʪ ʧʦ ʧʨʦʩʪʠʨʘʥʠʶ ʩ ʣʠʥʠʷʤʠ ʨʘʟʣʦʤʦʚ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʳ 

ʢʘʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʪʘʢ ʠ ʙʣʠʟʚʝʨʪʠʢʘʣʴʥʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʫʛʣʳ ʧʘʜʝʥʠʷ 

2ï85Ü). ʆʩʠ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠʤʝʶʪ ʙʝʩʧʦʨʷʜʦʯʥʫʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʦʨʠʝʥʪʘʮʠʶ 

ʠ ʰʠʨʦʢʠʡ ʠʥʪʝʨʚʘʣ ʫʛʣʦʚ ʧʘʜʝʥʠʷ ï ʦʪ 0Ü ʜʦ 82Ü. ʂʠʥʝʤʘʪʠʢʘ ʛʣʘʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʥʘʧʨʷʞʝʥʠʡ, ʚʳʷʚʣʝʥʥʘʷ ʧʦ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʬʦʢʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʟʙʨʦʩʘʤ, ʥʘʜʚʠʛʘʤ ʠ ʩʜʚʠʛʘʤ. ɼʣʷ 

ʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʳ ʇʦʣʦʫʩʥʦ-ɼʝʙʠʥʩʢʦʛʦ ʪʝʨʨʝʡʥʘ ʚʧʝʨʚʳʝ ʧʦʣʫʯʝʥʳ ʦʯʘʛʦʚʳʝ ʧʘʨʘʤʝʪʨʳ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʫʤʝʨʝʥʥʳʭ ʤʘʛʥʠʪʫʜ (Mw = 4.4ï4.9), ʢʦʪʦʨʳʝ ʥʝ ʚʦʰʣʠ ʚ ʨʘʩʯʝʪ ʩʨʝʜʥʠʭ ʪʝʥʟʦʨʦʚ 

ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ. ʇʦ ʜʘʥʥʳʤ ʬʦʢʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʦʯʘʛʦʚ ʵʪʠʭ ʩʦʙʳʪʠʡ ʧʨʠ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʩʞʘʪʠʠ ʟʜʝʩʴ ʬʠʢʩʠʨʫʶʪʩʷ ʢʨʫʪʳʝ ʩʙʨʦʩʳ ʠ ʩʙʨʦʩʦ-ʩʜʚʠʛʠ, ʯʪʦ ʥʝ ʪʠʧʠʯʥʦ 

ʜʣʷ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʘʥʥʳʭ ʩʪʨʫʢʪʫʨ. ʅʦʜʘʣʴʥʳʝ ʧʣʦʩʢʦʩʪʠ ʨʘʟʨʳʚʦʚ 

ʨʘʩʪʷʞʝʥʠʷ, ʬʦʨʤʠʨʫʝʤʳʝ ʚ ʦʯʘʛʘʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʜʘʥʥʳʭ ʩʦʙʳʪʠʡ, ʩʦʚʧʘʜʘʶʪ ʩ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʳʤ ʧʨʦʩʪʠʨʘʥʠʝʤ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ ʦʢʦʥʯʘʥʠʷ ʋʩʪʴ-ʗʥʩʢʦʛʦ ʛʨʘʙʝʥʘ ʃʘʧʪʝʚʦʤʦʨʩʢʦʡ 

ʨʠʬʪʦʚʦʡ ʩʠʩʪʝʤʳ, ʯʪʦ ʤʦʞʝʪ, ʷʚʣʷʝʪʩʷ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʚʣʠʷʥʠʷ ʧʨʦʮʝʩʩʘ ʘʢʪʠʚʥʦʛʦ 

ʨʠʬʪʦʛʝʥʝʟʘ, ʧʨʦʪʝʢʘʶʱʝʛʦ ʚ ʘʢʚʘʪʦʨʠʠ ʤʦʨʷ ʃʘʧʪʝʚʳʭ, ʥʘ ʢʦʥʪʠʥʝʥʪ [7]. 

 

 
ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʩʦʚʨʝʤʝʥʥʦʡ ʛʝʦʜʠʥʘʤʠʢʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʬʣʘʥʛʘ ʂʦʣʳʤʦ-ʆʤʦʣʦʥʩʢʦʛʦ 

ʩʫʧʝʨʪʝʨʨʝʡʥʘ (ʩʦʩʪʘʚʣʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʨʠʘʣʦʚ [1, 6]). 

ʐʦʚʥʳʝ ʟʦʥʳ: 1 ï ɸʜʳʯʘ-ʊʘʨʳʥʩʢʘʷ, 2 ï ʇʦʣʦʫʩʥʝʥʩʢʘʷ, 3 ï ʗʥʘ-ʉʚʷʪʦʥʦʩʩʢʘʷ, 4 ï ɹʝʣʴʢʦʚʩʢʦ-

ʉʚʷʪʦʥʦʩʩʢʘʷ, 5 ï ʍʨʦʤʩʢʘʷ, 6 ï ʗʨʢʘʥʩʢʘʷ, 7 ï ʋʷʤʢʘʥʜʠʥʩʢʘʷ. 

1 ï ʢʣʘʩʩ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ: 1 ï ʥʠʟʢʠʡ, 2ï4 ï ʫʤʝʨʝʥʥʳʡ, 5ï6 ï ʚʳʩʦʢʠʡ; 2ï6 ï ʛʨʘʥʠʮʳ 

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ: 2 ï ʩʫʙʜʫʢʮʠʦʥʥʳʡ ʰʦʚ, 3 ï ʥʘʜʚʠʛʦʚʳʡ ʰʦʚ, 4 ï ʩʙʨʦʩ, 5 ï ʩʜʚʠʛ; 6 ï 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ; 7 ï ʵʧʠʮʝʥʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩ ʤʘʛʥʠʪʫʜʦʡ (ʄw): Ò 40, 4.1ï5.0, 5.1ï

6.0, 6.1ï7.0. 8 ï ʬʦʢʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ: ʜʘʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʦʙʳʪʠʷ ʠ ʤʘʛʥʠʪʫʜʘ (ʥʠʞʥʷʷ 

ʧʦʣʫʩʬʝʨʘ), ʚʳʭʦʜʳ ʦʩʝʡ ʛʣʘʚʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʩʞʘʪʠʷ (ʯʝʨʥʳʝ ʪʦʯʢʠ) ʠ ʨʘʩʪʷʞʝʥʠʷ (ʙʝʣʳʝ ʪʦʯʢʠ). 9 ï 

ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʨʦʝʢʮʠʷ ʛʣʘʚʥʳʭ ʦʩʝʡ ʜʝʬʦʨʤʘʮʠʡ: ʜʣʠʥʘ ʩʪʨʝʣʦʢ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʦʨʤʝ ʪʝʥʟʦʨʘ 

ʜʝʬʦʨʤʘʮʠʡ ʠ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʤʫ ʨʝʞʠʤʫ. 
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3. ɺʳʚʦʜʳ 

ɸʢʪʠʚʥʳʝ ʩʝʛʤʝʥʪʳ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʬʣʘʥʛʘ ʂʦʣʳʤʦ-ʆʤʦʣʦʥʩʢʦʛʦ ʩʫʧʝʨʪʝʨʨʝʡʥʘ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʚʘʨʠʘʮʠʷʤʠ ʨʝʞʠʤʘ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʟʝʤʥʦʡ 

ʢʦʨʳ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ ʝʜʠʥʫʶ ʫʨʘʚʥʦʚʝʰʝʥʥʫʶ ʛʝʦʜʠʥʘʤʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ. ʅʘ 

ʵʪʦ ʫʢʘʟʳʚʘʶʪ ʩʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʦʟʠʮʠʠ ʩʦʧʨʷʞʝʥʥʳʭ ʨʘʟʣʦʤʦʚ ʛʨʘʥʠʯʥʳʭ ʰʦʚʥʳʭ ʟʦʥ ʠ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ, ʢʦʪʦʨʳʝ 

ʦʪʨʘʞʘʶʪ ʟʘʢʦʥʦʤʝʨʥʫʶ ʩʤʝʥʫ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʧʦ ʧʨʦʝʢʪʫ ʈʌʌʀ ˉ 19ï05ï00062 çɼʠʥʘʤʠʢʘ ʥʦʚʝʡʰʠʭ ʩʪʨʫʢʪʫʨ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦ-ʰʝʣʴʬʦʚʦʡ ʟʦʥʳ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʩʝʢʪʦʨʘ ʈʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʠè. 
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KYGYLTAS FORMATION (UPPER PALEOZOIC) OF WESTERN VERKHOYANIE  

Afanasiy Kilyasov 
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Annotation. The author studied some plant remains from the collection of A.N. Tolstykh, 

stored in the museum of IGABM SB RAS in order to validate their generic and species 

identity. The study of plant remains was carried out on the basis of the developed methods 

of studying ʩordaites by S.V. Meyen and L.V. Glukhova. In particular, we studied the plant 

remains attributed by A.N. Tolstykh to the genus Noeggerathiopsis Feistmantel according 

to the macromorphological characteristics of the leaves, to which, as shown by S.V. Meyen, 

the Angarian ʩordaites cannot belong. In this connection, the revision of the definitions of 

the established and described types of A.N. Tolstych based on microstructural 

(micromorphological) analysis is relevant. 

The studied plant remains of cordaites come from the Kygyltas formation of the Dianyshka 

and Dielendzha rivers basins of the Western Verkhoyanie. 

As a result of the study of plant remains from the Kygyltas formation, the cordaites-

ruflorium complex predominates in the considered localities, the main part of which is 

occupied by cordaites without dorsal grooves of the genus Cordaites, and cordaites with 

dorsal grooves of the genus Rufloria are present in a smaller number. The studied 

representatives of the genus Cordaites are mainly characterized by forms with narrow 

elongated leaf bases, which allows us to compare the kygyltasian flora with the floral 

complexes of the Lower Balakhonian sub-series of Kuzbass and its analogues.  

 

1. ɺʚʝʜʝʥʠʝ 

ʂʳʛʳʣʪʘʩʩʢʘʷ ʩʚʠʪʘ ʙʳʣʘ ʚʳʜʝʣʝʥʘ ʚ 1938 ʛʦʜʫ ʅ.ʇ. ʍʝʨʘʩʢʦʚʳʤ [1] ʚ ʢʘʯʝʩʪʚʝ ʤʦʱʥʦʡ (800-

1000 ʤ) ʪʦʣʱʠ ʪʦʥʢʦʛʦ ʯʝʨʝʜʦʚʘʥʠʷ ʧʝʩʯʘʥʠʢʦʚ ʠ ʘʣʝʚʨʦʣʠʪʦʚ ("ʩʣʘʥʮʝʚ"), ʟʘʣʝʛʘʶʱʝʡ ʥʘ 

ʧʝʩʯʘʥʠʢʘʭ ʩʦʣʦʥʯʘʥʩʢʦʡ ʩʚʠʪʳ ʠ ʧʝʨʝʢʨʳʚʘʶʱʝʡʩʷ ʤʦʥʦʪʦʥʥʳʤʠ ʘʣʝʚʨʦʣʠʪʘʤʠ ʵʯʠʡʩʢʦʡ 

ʩʚʠʪʳ. ʊʠʧʦʚʳʤ ʦʙʳʯʥʦ ʩʯʠʪʘʝʪʩʷ ʨʘʟʨʝʟ "ʧʦ ʨ. ɸʨʢʘʯʘʥ, ʚ ʨʘʡʦʥʝ ʂʳʛʳʣʪʘʩʘ" [1], ʠʟʫʯʝʥʥʳʡ 

ʅ.ʅ. ʉʪʨʦʥʩʢʠʤ. ʇʦʜʨʦʙʥʘʷ ʣʠʪʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʚʠʪʳ ʙʳʣʘ ʧʨʠʚʝʜʝʥʘ ɺ.ʅ. 

ɸʥʜʨʠʘʥʦʚʳʤ ʩ ʢʦʣʣʝʛʘʤʠ [2,3]. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʢʳʛʳʣʪʘʩʩʢʘʷ ʩʚʠʪʘ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ 

ʙʦʛʘʪʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʬʣʦʨʳ ʠ ʬʘʫʥʳ, ʝʝ ʚʦʟʨʘʩʪ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʧʨʝʜʤʝʪʦʤ ʜʠʩʢʫʩʩʠʡ.  

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʬʣʦʨʳ ʠʟ ʢʳʛʳʣʪʘʩʩʢʦʡ ʩʚʠʪʳ ɿʘʧʘʜʥʦʛʦ ɺʝʨʭʦʷʥʴʷ ʨʘʥʝʝ ʠʟʫʯʘʣʘʩʴ ɸ.ʅ. 

ʊʦʣʩʪʳʭ [4]. ɺ ʢʳʛʳʣʪʘʩʩʢʦʡ ʩʚʠʪʝ ʝʶ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʦʩʪʘʪʢʦʚ: Paracalamites cf. sibiricus Zalessky, Noeggerathiopsis sp., N. theodori Tschirkova et 

Zalessky, Angaropteridium sp., A. cf. cardiopteroides (Schmalhausen) Zalessky, Noeggerathiopsis sp., 

N. vittaefolia Radczenko., N. cf. theodori Tschirkova et Zalessky, N. viljuensis Tolstych et Verbitskaya, 

N. pseudoaequalis Radczenko, N. subangusta Zalessky, N. tschirkovae Zalessky ï ʤʝʞʜʫʨʝʯʴʝ ʨʝʢ 

ɼʝʤʫʥʜʞʘ-ɼʦʛʪʘʥʜʞʘ (ʙʘʩʩʝʡʥ ʨ. ɼʷʥʳʰʢʘ); Paracalamites pseudovicinalis Radczenko, 

Autophyllites sp., Noeggerathiopsis sp., N. batschatensis Radczenko ï ʨ. ɸʨʢʘʯʘʥ; Ginkgophyllum 

vsevolodi Zalessky, Noeegerathiopsis theodori Tschirkova et Zalessky, N. subangusta Zalessky, N. 

singularis Neuburg ï ʦʟ. ʋʣʘʭʘʥ-ʉʠʣʝʥ-ʂʶʝʣʴ; Paracalamites sp. - ʙʘʩʩʝʡʥ ʨʝʢ ʉʝʪʳʥʞʘ ʠ 

ɹʘʷʥʜʞʘ; Koretrophyllites sp., Paracalamites sp. ï ʦʟ. ʉʶʨʝʥ-ʂʶʝʣʴ; Paracalamites vicinalis 
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Radczenko, P. evenkensis Verbitskaya, P. pseudovicinalis Radczenko, P. frigidus Neuburg, 

Koretrophyllites setosus Radczenko, Noeggerathiopsis sp. ï ʨ. ʍʘʥʥʘʭ (ʙʘʩʩʝʡʥ ʨ. ʊʫʤʘʨʳ); 

Paracalamites vicinalis Radczenko, Noeggerathiopsis cf. subangusta Zalessky, N. theodori Tschirkova 

et Zalessky, N. vittaefolia Radczenko, Nephropsis sp. ï ʨ. ʂʶʥʢʶʥʶʨ (ʙʘʩʩʝʡʥ ʨ. ʂʝʣʝ); 

Angaropteridium sp., Noeggerathiopsis batschatensis Radczenko, N. subangusta Zalessky, N. cf. 

vittaefolia Radczenko ï ʨ. ɺʝʪʢʘ (ʙʘʩʩʝʡʥ ʨ. ɼʴʝʣʝʥʜʞʘ); Sphenopteris asiatica Zalessky, 

Angarocarpus sp. - ʨ. ɸʣʣʘʨʘ-ʂʵʤʙʵ; Noeggerathiopsis sp., N. tschirkovae Zalessky ï ʙʘʩʩʝʡʥ ʨ. 

ʏʦʢʯʠ; Paracalamites vicinalis Radczenko, P. planicostatus Verbitskaya, P. pseudovicinalis 

Radczenko, Noeggerathiopsis sp., N. cf. subangusta Zalessky, N. intermedia Radczenko, Gaussia 

cristata Neuburg ï ʨ. ʅʦʛʠʥʴʷ; Noeggerathiopsis theodori Tschirkova et Zalessky ï ʨ. ʅʠʨʛʠʯʘʥ; 

Paracalamites sp., Sphenophyllum cf. thonii Mahr., S. elongatum Rasskazova, Zamiopteris sp., Z. 

sublanceolata Rasskazova, N. theodori Tschirkova et Zalessky, N. cf. subangusta Zalessky, N. cf. 

intermedia Radczenko, N. pseudoaequalis Radczenko, N. batschatensis Radczenko, N. latifolia 

Neuburg, N. cf. derzavinii Neuburg, Crassinervia sp., Nephropsis sp., Gaussia scutellata Neuburg, 

Angarocarpus oviformis Radczenko ï ʨ ʍʦʨʦʢʳʪ (ʙʘʩʩʝʡʥ ʨ. ɼʴʝʣʝʥʜʞʘ). 

ʋʩʪʘʥʦʚʣʝʥʥʳʝ ɸ.ʅ. ʊʦʣʩʪʳʭ ʚ ʢʳʛʳʣʪʘʩʩʢʦʡ ʩʚʠʪʝ ʪʘʢʩʦʥʳ ʙʳʣʠ ʦʧʠʩʘʥʳ ʚ ʤʦʥʦʛʨʘʬʠʠ [4]. 

ʇʦ ʤʥʝʥʠʶ ɸ.ʅ. ʊʦʣʩʪʳʭ [4], ʢʦʤʧʣʝʢʩ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʢʳʛʳʣʪʘʩʩʢʦʡ ʩʚʠʪʳ ɿʘʧʘʜʥʦʛʦ 

ɺʝʨʭʦʷʥʴʷ ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʩ ʬʣʦʨʦʡ ʠʟ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʙʘʣʘʭʦʥʩʢʦʡ ʩʝʨʠʠ (ʚʝʨʭʠ ʘʣʳʢʘʝʚʩʢʦʛʦ ʠ 

ʥʠʟʳ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʛʦʨʠʟʦʥʪʦʚ) ʂʫʟʙʘʩʩʘ ʠ ʩ ʬʣʦʨʠʩʪʠʯʝʩʢʠʤ ʢʦʤʧʣʝʢʩʦʤ ʢʣʠʥʪʘʡʛʠʥʩʢʦʛʦ 

ʛʦʨʠʟʦʥʪʘ ʊʫʥʛʫʩʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʘʣʳʢʘʝʚʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ʂʫʟʥʝʮʢʦʛʦ ʙʘʩʩʝʡʥʘ ʠ 

ʚʝʩʴ ʢʣʠʥʪʘʡʛʠʥʩʢʠʡ ʛʦʨʠʟʦʥʪ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʥʦʩʷʪʩʷ ʢ ʦʩʥʦʚʘʥʠʶ 

ʧʝʨʤʩʢʦʡ ʩʠʩʪʝʤʳ, ʘ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʛʦʨʠʟʦʥʪ ʂʫʟʙʘʩʩʘ ï ʢ ʩʘʢʤʘʨʩʢʦ-ʘʨʪʠʥʩʢʦʤʫ ʠʥʪʝʨʚʘʣʫ 

ʥʠʞʥʝʡ ʧʝʨʤʠ [5,6]. ɸʥʘʣʦʛʠʯʥʳʭ ʚʟʛʣʷʜʦʚ ʥʘ ʚʦʟʨʘʩʪ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʪʨʘʪʦʥʦʚ 

ʧʨʠʜʝʨʞʠʚʘʣʠʩʴ ʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ [7], ʯʪʦ ʜʦʣʞʥʦ ʙʳʪʴ ʚʝʩʢʠʤ ʦʩʥʦʚʘʥʠʝ ʦʪʥʦʩʠʪʴ 

ʢʳʛʳʣʪʘʩʩʢʫʶ ʩʚʠʪʫ ʢ ʥʠʞʥʝʡ ʧʝʨʤʠ. ʆʜʥʘʢʦ ʥʘʭʦʜʢʘ ʘʤʤʦʥʦʠʜʝʡ ʢʘʤʝʥʥʦʫʛʦʣʴʥʦʛʦ ʨʦʜʘ 

Prouddenites "ʠʟ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʢʳʛʳʣʪʘʩʩʢʦʡ ʠ ʭʦʨʦʢʳʪʩʢʦʡ ʩʚʠʪ" [8] ʨ. ɼʴʝʣʝʥʜʞʘ 

ʧʦʟʚʦʣʠʣʘ ʩʝʨʴʝʟʥʦ ʠʟʤʝʥʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʦʟʨʘʩʪʝ ʢʳʛʳʣʪʘʩʩʢʦʡ ʩʚʠʪʳ, ʢʦʪʦʨʘʷ 

ʙʦʣʴʰʠʥʩʪʚʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʪʘʣʘ ʦʪʥʦʩʠʪʴʩʷ ʢ ʚʝʨʭʥʝʤʫ ʢʘʨʙʦʥʫ [9,10,11]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʚʦʟʥʠʢ ʚʦʧʨʦʩ ʦ ʧʨʘʚʠʣʴʥʦʤ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʢʳʛʳʣʪʘʩʩʢʦʡ ʩʚʠʪʳ ʩ 

ʬʣʦʨʠʩʪʠʯʝʩʢʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʊʫʥʛʫʩʩʢʦʡ ʩʠʥʝʢʣʠʟʳ ʠ ʂʫʟʥʝʮʢʦʛʦ ʙʘʩʩʝʡʥʘ. 

ʅʘʫʯʥʘʷ ʨʝʚʠʟʠʷ ʢʦʣʣʝʢʮʠʠ ɸ.ʅ. ʊʦʣʩʪʳʭ ʥʘʯʘʣʘʩʴ ʚ 2019 ʛ. ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʈ.ɺ. ʂʫʪʳʛʠʥʘ. ʊʦʛʜʘ 

ʚ ʊʦʤʩʢʦʤ ʛʦʩʫʥʠʚʝʨʩʠʪʝʪʝ ʃ.ɻ. ʇʦʨʦʭʦʚʥʠʯʝʥʢʦ ʧʝʨʝʦʧʨʝʜʝʣʠʣʘ ʦʩʥʦʚʥʳʝ ʵʢʟʝʤʧʣʷʨʳ ʬʣʦʨʳ 

ʠʟ ʨʘʟʨʝʟʦʚ ʠʟ ʢʳʛʳʣʪʘʩʩʢʦʡ ʩʚʠʪʳ ʨʫʯʴʝʚ ʍʦʨʦʢʳʪ ʠ ɺʝʪʢʘ (ʙʘʩʩ. ʨ. ɼʴʝʣʝʥʜʞʘ). ʇʦ ʣʝʚʦʤʫ 

ʥʠʞʥʝʤʫ ʧʨʠʪʦʢʫ ʨʫʯ. ʍʦʨʦʢʳʪ ʙʘʩʩ. ʨ. ɼʴʝʣʝʥʜʞʘ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʢʦʨʜʘʠʪʦʚʦ-ʨʫʬʣʦʨʠʝʚʳʡ 

ʢʦʤʧʣʝʢʩ, ʚ ʢʦʪʦʨʦʤ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʦʙʣʘʜʘʶʪ ʚʠʜʳ C. khorokytica (Tolstych) Porokhovnichenko 

(2019) ʠ C. aff. heteroclitus (Tolstych) Porokhovnichenko (2019), ʚ ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʚʠʜʳ 

Cordaites zalesskyi Durante, Cordaites cf. neuburgae Gluchova, C. aff. neuburgae Gluchova, Cordaites 

aff. indeterminatus Gluchova. ɺ ʵʪʦʤ ʞʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʦʨʜʘʠʪʳ Rufloria (P.) 

theodorii (Tschirkova et Zalessky) S. Meyen, ʝʜʠʥʠʯʥʳʝ ʩʬʝʥʦʬʠʣʣʳ ʨʦʜʘ Sphenophyllum, ʘ ʪʘʢʞʝ 

ʩʝʤʝʥʘ ʨʦʜʘ Samaropsis (ʦʧʨʝʜʝʣʝʥʠʷ ʃ.ɻ. ʇʦʨʦʭʦʚʥʠʯʝʥʢʦ). 

ʂʳʛʳʣʪʘʩʩʢʘʷ ʩʚʠʪʘ ʨʫʯ. ɺʝʪʢʘ ʙʘʩʩ. ʨ. ɼʴʝʣʝʥʜʞʘ ʪʘʢ ʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʨʜʘʠʪʦʚʦ-

ʨʫʬʣʦʨʠʝʚʳʤ ʢʦʤʧʣʝʢʩʦʤ, ʛʜʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʢʦʨʜʘʠʪʳ: Cordaites heteroclitus (Tolstych) 

Porokhovnichenko (2019), C. viljuensis (Verbitskaya et Tolstych) Porokhovnichenko (2019), Rufloria? 

tschirkovae (Zalessky), R. theodorii? (Tschirkova et Zalessky) S. Meyen, Rufloria ex gr. subangusta 

(Zalessky) S. Meyen, ʟʜʝʩʴ ʞʝ ʦʙʥʘʨʫʞʝʥ ʝʜʠʥʠʯʥʳʡ ʦʪʧʝʯʘʪʦʢ ʩʬʝʥʦʬʠʣʣʘ Sphenophyllum? 

elongatum Rasskasova (ʦʧʨʝʜʝʣʝʥʠʷ ʃ.ɻ. ʇʦʨʦʭʦʚʥʠʯʝʥʢʦ). 

ʃ.ɻ. ʇʦʨʦʭʦʚʥʠʯʝʥʢʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʚʠʟʠʠ ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʢʳʛʳʣʪʘʩʩʢʘʷ ʩʚʠʪʘ ʧʦ 

ʨʘʩʪʠʪʝʣʴʥʳʤ ʦʩʪʘʪʢʘʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ, ʚʝʨʦʷʪʥʦ, ʚʝʨʭʥʝʢʘʪʩʢʦʤʫ ʧʦʜʛʦʨʠʟʦʥʪʫ ʊʫʥʛʫʩʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ ʠ ʘʣʳʢʘʝʚʩʢʦʤʫ ʛʦʨʠʟʦʥʪʫ ʂʫʟʙʘʩʩʘ, ʘ ʥʝ ʙʦʣʝʝ ʤʦʣʦʜʳʤ ʦʪʣʦʞʝʥʠʷʤ, ʦʪʥʦʩʷʱʠʤʩʷ ʢ 

ʧʝʨʤʠ, ʢʘʢ ʩʯʠʪʘʣʦʩʴ ʨʘʥʝʝ [12]. 
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ʇʝʨʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʝʨʝʠʟʫʯʝʥʠʷ ʢʳʛʳʣʪʘʩʩʢʠʭ ʦʙʨʘʟʮʦʚ ʬʣʦʨʳ ʧʦʢʘʟʘʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʜʘʣʴʥʝʡʰʝʡ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʨʝʚʠʟʠʠ ʜʨʫʛʠʭ ʦʙʨʘʟʮʦʚ ʵʪʦʡ ʢʦʣʣʝʢʮʠʠ, ʯʝʤʫ ʧʦʩʚʷʱʝʥʦ 

ʥʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. 

 

2. ʄʘʪʝʨʠʣ ʠ ʤʝʪʦʜʠʢʘ ʠʟʫʯʝʥʠʷ 

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʦʩʣʫʞʠʣʘ ʢʦʣʣʝʢʮʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʦʩʪʘʪʢʦʚ ʠʟ ʢʳʛʳʣʪʘʩʩʢʦʡ ʩʚʠʪʳ 

ɿʘʧʘʜʥʦʛʦ ɺʝʨʭʦʷʥʴʷ, ʤʦʥʦʛʨʘʬʠʯʝʩʢʠ ʦʧʠʩʘʥʥʘʷ ɸ.ʅ. ʊʦʣʩʪʳʭ [4] ʠ ʭʨʘʥʷʱʘʷʩʷ ʚ ʀɻɸɹʄ ʉʆ 

ʈɸʅ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʵʢʟʝʤʧʣʷʨʦʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʙʳʣʘ ʦʧʠʩʘʥʘ ʚ ʩʦʩʪʘʚʝ ʨʦʜʘ Noeggerathiopsis 

Feistmantel. ʇʨʦʚʝʜʝʥʥʦʝ ʉ.ɺ. ʄʝʡʝʥʦʤ [13,14] ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʤʦʨʬʦʣʦʛʠʠ ʠ ʘʥʘʪʦʤʠʠ 

ʘʥʛʘʨʩʢʠʭ ʢʦʨʜʘʠʪʦʚ ʧʦʢʘʟʘʣʦ ʦʰʠʙʦʯʥʦʩʪʴ ʠʭ ʦʪʥʝʩʝʥʠʷ ʢ ʨʦʜʫ Noeggerathiopsis, ʧʦʩʢʦʣʴʢʫ ʥʘ 

ʩʘʤʦʤ ʜʝʣʝ ʦʥʠ ʧʨʠʥʘʜʣʝʞʘʪ ʨʦʜʘʤ Cordaites ʠ Rufloria. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʦʧʠʩʘʥʥʳʝ ɸ.ʅ. ʊʦʣʩʪʳʭ 

ʢʦʨʜʘʠʪʳ ʨʦʜʘ "Noeggerathiopsis" ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʧʘʣʝʦʙʦʪʘʥʠʢʝ ʠ 

ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʠ ʜʦ ʚʳʷʩʥʝʥʠʷ ʠʭ ʠʩʪʠʥʥʦʡ ʨʦʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ 

ʯʘʩʪʴʶ ʚʘʣʠʜʠʟʘʮʠʠ ʧʦʟʜʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʪʘʢʩʦʥʦʚ ɺʝʨʭʦʷʥʴʷ.  

ʈʝʚʠʟʦʚʘʥʥʘʷ ʢʦʣʣʝʢʮʠʠ ʬʣʦʨʳ ɸ.ʅ. ʊʦʣʩʪʳʭ ʙʳʣʘ ʩʦʙʨʘʥʘ ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ, ɸ.ʅ. 

ʊʦʣʩʪʳʭ, ɾ.ʂ. ʃʫʢʴʷʥʦʚʦʡ (ʩʙʦʨʳ ɾ.ʂ. ʃʫʢʴʷʥʦʚʘ, 1967; ɸ.ʅ. ʊʦʣʩʪʳʭ ʠ ɾ.ʂ. ʃʫʢʴʷʥʦʚʘ, 1968) 

ʠ ʇ.ʇ. ʉʣʝʧʮʦʚʳʤ (ʩʙʦʨʳ 1968). 

ʀʟʫʯʝʥʠʝ ʠ ʦʧʠʩʘʥʠʷ ʵʢʟʝʤʧʣʷʨʦʚ ʬʣʦʨʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ ʤʝʪʦʜʠʢʝ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʉ.ɺ. ʄʝʡʝʥʦʤ 

[12,13] ʠ ʃ.ɺ. ɻʣʫʭʦʚʦʡ [15,16,17]. ʄʠʢʨʦʩʪʨʫʢʪʫʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʨʘʛʤʝʥʪʦʚ ʬʠʪʦʣʝʡʤ ʠ 

ʦʪʧʝʯʘʪʢʦʚ ʥʠʞʥʝʡ ʠ ʚʝʨʭʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʴʝʚ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʦʪʨʘʞʝʥʥʦʤ ʩʚʝʪʝ ʩ ʧʦʤʦʱʴʶ 

ʤʠʢʨʦʩʢʦʧʘ ʄɹʉ-1. ʄʠʢʨʦʩʪʨʫʢʪʫʨʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʩʪʨʦʝʥʠʝ ʚʘʞʥʳʭ ʵʧʠʜʝʨʤʘʣʴʥʳʭ 

ʩʪʨʫʢʪʫʨ ʣʠʩʪʴʝʚ. 

ʇʨʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʠʟʫʯʝʥʠʝ ʣʠʩʪʴʝʚ ʢʦʨʜʘʠʪʦʚʳʭ ʫʯʠʪʳʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ 

ʧʨʠʟʥʘʢʠ: ʦʙʱʘʷ ʬʦʨʤʘ ʣʠʩʪʘ, ʝʛʦ ʨʘʟʤʝʨʳ ʠ ʧʨʦʧʦʨʮʠʠ; ʞʠʣʢʦʚʘʥʠʝ; ʪʠʧ ʦʩʥʦʚʘʥʠʷ ʣʠʩʪʘ; ʬʦʨʤʘ 

ʚʝʨʭʫʰʢʠ ʠ ʝʸ ʪʠʧ, ʥʘʣʠʯʠʝ ʜʦʨʟʘʣʴʥʳʭ ʞʝʣʦʙʢʦʚ. 

 

3. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɸʚʪʦʨʦʤ ʙʳʣʠ ʠʟʫʯʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʨʘʩʪʠʪʝʣʴʥʳʝ ʦʩʪʘʪʢʠ ʠʟ ʢʳʛʳʣʪʘʩʩʢʦʡ ʩʚʠʪʳ ʧʦ ʨ. 

ʉʵʪʵʥʜʴʵ (ʚʝʨʭʦʚʴʝ ʨ. ɼʷʥʳʰʢʘ) ʠ ʧʦ ʧʨʘʚʦʤʫ ʧʨʠʪʦʢʫ ʨ. ʉʘʛʘʥʞʘ. 

ɺ ʚʝʨʭʦʚʴʷʭ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɼʷʥʳʰʢʠ ʧʦ ʨ. ʉʵʪʵʥʜʴʵ ʚ ʢʳʛʳʣʪʘʩʩʢʦʡ ʩʚʠʪʝ ʧʨʝʦʙʣʘʜʘʶʪ 

ʢʦʨʜʘʠʪʳ ʙʝʟ ʜʦʨʟʘʣʴʥʳʭ ʞʝʣʦʙʢʦʚ - Cordaites cf. odontophyllus Gluchova, C. viljuensis 

(Verbitskaya et Tolstych) Porokhovnichenko (2019), C. aff. krychtofovichii Radczenko, ʚ ʤʝʥʴʰʝʤ 

ʢʦʣʠʯʝʩʪʚʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʨʜʘʠʪʳ ʩ ʜʦʨʟʘʣʴʥʳʤʠ ʞʝʣʦʙʢʘʤʠ -  Rufloria cf. subangusta (Zalessky) 

S. Meyen, R. ex gr. theodorii (Tschirkova et Zalessky) S.Meyen ʠ R. tschirkovae (Zalessky) S. Meyen, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʢʦʨʜʘʠʪʦ-ʨʫʬʣʦʨʠʝʚʳʡ ʢʦʤʧʣʝʢʩ.  

ʉʭʦʞʠʡ ʢʦʤʧʣʝʢʩ ʬʣʦʨʳ ʫʩʪʘʥʦʚʣʝʥ ʧʦ ʧʨʘʚʦʤʫ ʧʨʠʪʦʢʫ ʨ. ʉʘʛʘʥʞʘ, ʟʜʝʩʴ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 

Cordaites krychtofovichii Radczenko, C. cf. odontophyllus Gluchova, C. ex gr. singularis (Neuburg) 

S.Meyen, Rufloria ex gr. theodorii (Tschirkova et Zalessky) S.Meyen, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʪʦʛʦ ʞʝ 

ʢʦʨʜʘʠʪʦ-ʨʫʬʣʦʨʠʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʢʳʛʳʣʪʘʩʩʢʦʡ ʬʣʦʨʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʦ ʪʦʤ, ʯʪʦ ʚ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷʭ ʧʨʝʦʙʣʘʜʘʝʪ ʢʦʨʜʘʠʪʦ-ʨʫʬʣʦʨʠʝʚʳʡ ʢʦʤʧʣʝʢʩ ʬʣʦʨʳ, 

ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʢʦʪʦʨʦʛʦ ʟʘʥʠʤʘʶʪ ʢʦʨʜʘʠʪʳ ʙʝʟ ʜʦʨʟʘʣʴʥʳʭ ʞʝʣʦʙʢʦʚ ʨʦʜʘ Cordaites, ʚ 

ʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʦʨʜʘʠʪʳ ʩ ʜʦʨʟʘʣʴʥʳʤʠ ʞʝʣʦʙʢʘʤʠ ʨʦʜʘ Rufloria. ɼʣʷ 

ʠʟʫʯʝʥʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Cordaites ʚ ʦʩʥʦʚʥʦʤ ʭʘʨʘʢʪʝʨʥʳ ʬʦʨʤʳ c ʫʟʢʠʤʠ ʦʪʪʷʥʫʪʳʤʠ 

ʦʩʥʦʚʘʥʠʷʤʠ ʣʠʩʪʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʧʦʩʪʘʚʣʷʪʴ ʢʳʛʳʣʪʘʩʩʢʫʶ ʬʣʦʨʫ ʩ ʬʣʦʨʠʩʪʠʯʝʩʢʠʤʠ 

ʢʦʤʧʣʝʢʩʘʤʠ ʥʠʞʥʝʙʘʣʘʭʦʥʩʢʦʡ ʧʦʜʩʝʨʠʠ ʂʫʟʙʘʩʩʘ ʠ ʝʸ ʘʥʘʣʦʛʦʚ.  

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ  

ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʠʩʢʨʝʥʥʶʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʈ.ɺ. ʂʫʪʳʛʠʥʫ (ʀɻɸɹʄ ʉʆ ʈɸʅ, ʛ. ʗʢʫʪʩʢ) ʠ ʃ.ɻ. 

ʇʦʨʦʭʦʚʥʠʯʝʥʢʦ (ʊɻʋ, ʛ. ʊʦʤʩʢ) ʟʘ ʮʝʥʥʳʝ ʩʦʚʝʪʳ ʠ ʟʘʤʝʯʘʥʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʧʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʟʘʜʘʥʠʶ ʀɻɸɹʄ ʉʆ ʈɸʅ. 
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Annotation. The structure of the epicentral fields of earthquakes is considered, taking into 

account the block structure, active faults and the tectonic regime at the border of the 

Eurasian and Amur lithospheric plates in South Yakutia. The location of the zones of strong 

events and the type of movements in their foci are discussed. A decrease in the level of 

seismic energy (in Joules), released during earthquakes in the west-east direction from the 

Olekma River to the Sea of Okhotsk, was revealed. The scheme of kinematics of interaction 

of plates and blocks in the Olekmo-Stanovoy seismotectonic zone is presented. 

 

1. ɺʚʝʜʝʥʠʝ 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʷʚʣʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʙʣʦʢʦʚʳʤ ʩʪʨʦʝʥʠʝʤ ʪʝʨʨʠʪʦʨʠʠ ʖʞʥʦʡ ʗʢʫʪʠʠ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʜʘʥʥʳʡ ʨʝʛʠʦʥ 

ʦʪ ʨ. ʆʣʸʢʤʳ ʢ ʆʭʦʪʩʢʦʤʫ ʤʦʨʶ ʧʝʨʝʩʝʢʘʝʪ ʩʫʙʰʠʨʦʪʥʘʷ ʆʣʸʢʤʦïʉʪʘʥʦʚʘʷ 

ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʘʷ ʟʦʥʘ (ʆʉɿ), ʩʦʩʪʘʚʣʷʶʱʘʷ ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ɹʘʡʢʘʣʦïʉʪʘʥʦʚʦʛʦ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʷʩʘ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʰʠʨʦʢʫʶ (ʜʦ 200 ʢʤ) ʧʦʣʦʩʫ ʵʧʠʮʝʥʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, 

ʨʘʟʛʨʘʥʠʯʠʚʘʶʱʫʶ ɽʚʨʘʟʠʡʩʢʫʶ ʠ ɸʤʫʨʩʢʫʶ ʣʠʪʦʩʬʝʨʥʳʝ ʧʣʠʪʳ [1]. ɿʘ 70 ʣʝʪ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʩʚʳʰʝ 50 ʪʳʩ. ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʟʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʊʦʣʴʢʦ ʚ ʢʦʥʮʝ ʍʍ ï ʥʘʯʘʣʝ XXI  ʩʪʦʣʝʪʠʡ ʟʜʝʩʴ ʚʳʷʚʣʝʥʦ ʙʦʣʝʝ ʜʝʩʷʪʢʘ 6-9ï 

ʙʘʣʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʰʢʘʣʘ MSK-64) [2]. ʋʢʘʟʘʥʥʳʝ ʩʦʙʳʪʠʷ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʩʝʪʴʶ ʠʟ 7 

ʮʠʬʨʦʚʳʭ ʩʝʡʩʤʦʩʪʘʥʮʠʡ ʗʌ ʌʀʎ ɽɻʉ ʈɸʅ. ɺ ʧʨʦʮʝʩʩʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʧʨʠʚʣʝʢʘʣʠʩʴ 

ʤʠʨʦʚʳʝ ʢʘʪʘʣʦʛʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ISC, NEIC ʠ ʙʶʣʣʝʪʝʥʴ ɽɻʉ ʈɸʅ. ɺʩʷ ʠʥʬʦʨʤʘʮʠʷ 

ʦʙʨʘʙʘʪʳʚʘʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ WSG. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ 

ʩʭʝʤ ʵʧʠʮʝʥʪʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ ʨʝʣʴʝʬʘ ʄ 1:2,5 ʤʣʥ. , ʘʵʨʦʬʦʪʦ ʠ 

ʢʦʩʤʦʩʥʠʤʢʠ, ʘ ʪʘʢʞʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ ʄ 1:500 ʪʳʩ. ʅʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʟʝʤʥʦʡ ʢʦʨʳ 

ʦʧʨʝʜʝʣʷʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʩʪʝʨʝʦʛʨʘʤʤ ʬʦʢʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ [1,2] ʠ ʧʘʨʘʤʝʪʨʦʚ 

ʤʝʭʘʥʠʟʤʦʚ ʦʯʘʛʦʚ ʠʟ Global Centroid Moment Tensor (CMT) Catalog Search 

(http://www.globalcmt.org/). 

 

2. ɹʣʦʢʦʚʦʝ ʩʪʨʦʝʥʠʝ ʠ ʦʯʘʛʠ ʩʠʣʴʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʆʉɿ ʚʢʣʶʯʘʝʪ ɸʣʜʘʥʩʢʠʡ ʱʠʪ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʩʦʧʨʷʞʸʥʥʫʶ ʩ ʥʠʤ 

ʉʪʘʥʦʚʫʶ ʩʢʣʘʜʯʘʪʫʶ ʦʙʣʘʩʪʴ, ʨʘʟʜʝʣʷʝʤʳʭ ʩʫʙʰʠʨʦʪʥʦʡ ʜʝʩʪʨʫʢʪʠʚʥʦʡ ʟʦʥʦʡ ʉʪʘʥʦʚʦʛʦ 

ʢʨʘʝʚʦʛʦ ʰʚʘ ʠ ʷʚʣʷʝʪʩʷ çʙʫʬʝʨʥʦʡè ʤʝʞʜʫ ɽʚʨʘʟʠʡʩʢʦʡ ʠ ɸʤʫʨʩʢʦʡ ʧʣʠʪʘʤʠ, ʛʜʝ 

ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʩʝʡʩʤʠʯʥʦʩʪʠ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ 

ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ ʥʘʙʣʶʜʘʣʠʩʴ ʧʝʨʠʦʜʳ ʘʢʪʠʚʠʟʘʮʠʠ ʠ ʟʘʪʫʭʘʥʠʷ ʪʝʤʧʘ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʜʚʠʞʝʥʠʡ. ʕʪʦ ʦʪʯʸʪʣʠʚʦ ʚʠʜʥʦ ʥʘ ʧʨʠʤʝʨʝ ɸʣʜʘʥʩʢʦʛʦ ʱʠʪʘ, ʢʦʛʜʘ ʥʘʨʷʜʫ ʩ ʨʝʘʢʪʠʚʘʮʠʝʡ 

ʜʨʝʚʥʠʭ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʟʦʥ ʘʨʭʝʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʙʦʣʝʝ ʤʦʣʦʜʳʝ ʩʪʨʫʢʪʫʨʳ, 

ʚʦʟʥʠʢʰʠʝ ʧʨʠ ʤʝʟʦʟʦʡʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʚ ʚʠʜʝ ɹʘʡʢʘʣʴʩʢʦʡ ʨʠʬʪʦʚʦʡ ʟʦʥʳ (ɹʈɿ) ʚʦ 

http://www.globalcmt.org/
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ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʥʘ ʶʛʦïʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʝ 

ɽʚʨʘʟʠʡʩʢʦʡ ʧʣʠʪʳ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʘʟʣʦʤʦʚ ʤʝʟʦʟʦʡʩʢʦʛʦ 

ʚʨʝʤʝʥʠ ʟʘʣʦʞʝʥʠʷ ʷʚʣʷʶʪʩʷ çʞʠʚʳʤʠè ʠ ʚ ʢʘʡʥʦʟʦʝ [1,3]. ʇʦʜʚʠʞʢʠ ʧʦ ʥʠʤ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ 

ʦʙʨʘʟʦʚʘʥʠʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʝʣʴʝʬʘ, ʧʦʷʚʣʝʥʠʶ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʙʣʦʢʦʚ ʟʝʤʥʦʡ ʢʦʨʳ 

ʨʘʟʣʠʯʥʦʛʦ ʨʘʥʛʘ ʠ ʜʨ. ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʪʦʡ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʧʨʠʩʫʪʩʪʚʠʝ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʩʦʚʨʝʤʝʥʥʳʭ ʣʦʢʘʣʴʥʳʭ ʠ ʧʘʣʝʦʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʡ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʡ 

ʩʝʡʩʤʠʯʥʦʩʪʠ ʚ ʚʠʜʝ ʩʠʣʴʥʳʭ ʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ 9-10ïʙʘʣʣʴʥʳʭ ʶʞʥʦʷʢʫʪʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʠ ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʠʭ ʘʬʪʝʨʰʦʢʦʚ. ʇʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ɸʣʜʘʥʩʢʠʡ ʱʠʪ ʩʦʩʪʦʠʪ 

ʠʟ ʨʘʟʥʦʨʘʥʛʦʚʳʭ ʙʣʦʢʦʚ (ʪʝʨʨʝʡʥʦʚ), ʩʦʝʜʠʥʠʚʰʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʘʢʢʨʝʮʠʠ ʠ ʢʦʣʣʠʟʠʠ [1,4]. 

ɻʨʘʥʠʮʘʤʠ ʙʣʦʢʦʚ ʩʣʫʞʘʪ ʩʠʩʪʝʤʳ ʩʙʣʠʞʝʥʥʳʭ ʨʘʟʣʦʤʦʚ ʠʟ ʨʘʟʜʨʦʙʣʝʥʥʳʭ ʧʦʨʦʜ, 

ʜʠʘʬʪʦʨʠʪʦʚ, ʢʘʪʘʢʣʘʟʠʪʦʚ ʠ ʜʨ. ʕʪʠ ʫʯʘʩʪʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʟʦʥʳ ʤʝʣʘʥʞʘ, ʥʘʜʚʠʥʫʪʳʭ ʜʨʫʛ ʥʘ 

ʜʨʫʛʘ ʧʣʘʩʪʠʥ ʧʦʨʦʜ ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʪʯʸʪʣʠʚʦ ʩʣʝʜʷʪʩʷ ʚ 

ʘʥʦʤʘʣʴʥʳʭ ʤʘʛʥʠʪʥʳʭ ʧʦʣʷʭ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʊʝʤʫʣʷʢʠʪʩʢʘʷ, ɺʝʨʭʥʝʘʤʛʠʥʩʢʘʷ, 

ʊʳʨʢʘʥʜʠʥʩʢʘʷ ʠ ʋʣʢʘʥʩʢʘʷ ʨʘʟʣʦʤʥʳʝ ʩʝʨʠʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ, ʢʦʪʦʨʳʝ ʢʘʢ ʙʳ 

ʨʘʟʛʨʘʥʠʯʠʚʘʶʪ ʪʝʨʨʠʪʦʨʠʶ ɸʣʜʘʥʩʢʦʛʦ ʱʠʪʘ ʚ ʙʫʬʝʨʥʦʡ ʟʦʥʝ ʥʘ 5 ʢʨʫʧʥʳʭ ʠʩʧʳʪʳʚʘʶʱʠʭ 

ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʜʚʠʞʝʥʠʷ ʛʝʦʙʣʦʢʦʚ Iïʛʦ ʧʦʨʷʜʢʘ: ʏʘʨʦ-ʆʣʸʢʤʠʥʩʢʠʡ, ʎʝʥʪʨʘʣʴʥʦ-

ɸʣʜʘʥʩʢʠʡ, ʊʠʤʧʪʦʥʦ-ʋʯʫʨʩʢʠʡ ʠ ɹʘʪʦʤʛʩʢʠʡ, ʧʨʠʯʣʝʥʸʥʥʳʭ ʩ ʩʝʚʝʨʘ ʢ ʉʪʘʥʦʚʦʤʫ ʛʝʦʙʣʦʢʫ 

(ʈʠʩʫʥʦʢ 1). ɺ ʧʣʘʥʝ ʧʨʦʷʚʣʝʥʠʷ ʩʝʡʩʤʠʯʥʦʩʪʠ ʛʣʘʚʥʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ ʨʘʟʜʝʣʷʶʱʠʭ ʠʭ 

ʨʘʟʣʦʤʥʳʤ ʟʦʥʘʤ, ʛʜʝ ʯʘʱʝ ʚʦʟʥʠʢʘʶʪ ʧʨʠʨʦʜʥʳʝ ʢʘʪʘʩʪʨʦʬʳ [4]. ʇʦʩʣʝʜʥʠʝ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ 

ʜʘʥʥʳʤʠ ʛʝʦʣʦʛʦ-ʩʪʨʫʢʪʫʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʵʧʠʮʝʥʪʨʘʣʴʥʳʤʠ ʧʦʣʷʤʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʠʭ ʬʦʢʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ [1]. ʂ ʩʘʤʦʤʫ ʘʢʪʠʚʥʦʤʫ ʦʪʥʦʩʠʪʩʷ ʟʘʧʘʜʥʳʡ ʏʘʨʦï

ʆʣʸʢʤʠʥʩʢʠʡ ʙʣʦʢ (ʈʠʩʫʥʦʢ 1 ɸ), ʛʜʝ ʚʳʷʚʣʝʥʳ ʪʨʠ ʤʘʢʩʠʤʫʤʘ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ: 

ʆʣʸʢʤʠʥʩʢʠʡ (ʦʪʤʝʯʝʥʳ ʪʨʠ 9-ʙʘʣʣʴʥʳʭ ʪʦʣʯʢʘ ʚ 1958 ʛ. ʠ 1967 ʛ.), ʏʘʨʫʦʜʠʥʩʢʠʡ (ʪʨʠ 7-8ï

ʙʘʣʣʴʥʳʭ ʪʦʣʯʢʘ ʚ 2005ï2006 ʛʛ.) ʠ ʅʶʢʞʠʥʩʢʠʡ (7ïʙʘʣʣʴʥʳʡ ʪʦʣʯʦʢ 2013 ʛ.), ʘ ʪʘʢʞʝ 

ʤʥʦʞʝʩʪʚʦ ʩʣʘʙʳʭ ʩʦʙʳʪʠʡ. ɺ ʙʣʦʢʝ ʜʝʡʩʪʚʫʝʪ çʙʘʡʢʘʣʴʩʢʦʝè ʧʦʣʝ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ 

ʨʘʩʪʷʞʝʥʠʷ, ʘ ʚ ʦʯʘʛʘʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʧʨʝʦʙʣʘʜʘʶʪ ʩʙʨʦʩʦʚʳʝ ʧʦʜʚʠʞʢʠ. ʉʝʡʩʤʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ 

ʚʳʜʝʣʷʝʪʩʷ ʟʜʝʩʴ ʚ ʚʠʜʝ ʜʣʠʪʝʣʴʥʳʭ (ʙʦʣʝʝ 15 ʣʝʪ) ʨʦʝʚʳʭ ʩʝʨʠʡ ʠ ʢʨʫʧʥʳʭ ʧʦʜʟʝʤʥʳʭ ʪʦʣʯʢʦʚ 

ʩ ʘʬʪʝʨʰʦʢʘʤʠ. ɿʘ 60ïʣʝʪʥʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʩʫʤʤʘʨʥʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʙʣʦʢʘ Ɇɽ 

ʩʦʩʪʘʚʠʣʘ (5Å1016 ɼʞ.). ɺ ʉʪʘʥʦʚʦʤ ʙʣʦʢʝ ʛʦʩʧʦʜʩʪʚʫʝʪ ʩʜʚʠʛʦʚʦʝ ʧʦʣʝ ʥʘʧʨʷʞʝʥʠʡ. ʇʦʜʦʙʥʳʝ 

ʧʦʜʚʠʞʢʠ ʦʧʨʝʜʝʣʝʥʳ ʚ ʦʯʘʛʝ 7ï8-ʙʘʣʣʴʥʦʛʦ ʃʘʨʙʠʥʩʢʦʛʦ ʪʦʣʯʢʘ (1971 ʛ.) ʠ ʝʛʦ ʘʬʪʝʨʰʦʢʘ (1972 

ʛ.). ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʶʞʥʦʡ ʛʨʘʥʠʮʝ ʉʪʘʥʦʚʦʛʦ ʙʣʦʢʘ (ʈʠʩʫʥʦʢ 1) ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʮʝʧʦʯʢʘ ʠʟ 

ʵʧʠʮʝʥʪʨʦʚ (1972ï1977 ʛʛ.), ʪʷʛʦʪʝʶʱʠʭ ʢ ʭʨʝʙʪʘʤ ʊʫʢʫʨʠʥʛʨʘ ʠ ɼʞʘʛʜʳ ʩ ʧʦʜʚʠʞʢʘʤʠ ʚ ʦʯʘʛʝ 

ʪʠʧʘ ʩʜʚʠʛʘ. ʉʘʤ ʙʣʦʢ ʩʤʝʱʘʝʪʩʷ ʢ ʚʦʩʪʦʢʫ ʚ ʰʠʨʦʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʘ ʩʝʡʩʤʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʥʸʤ ʩʠʣʴʥʳʤʠ ʦʜʠʥʦʯʥʳʤʠ ʪʦʣʯʢʘʤʠ ʩ ʥʝʙʦʣʴʰʦʡ ʩʝʨʠʝʡ ʘʬʪʝʨʰʦʢʦʚ. ɿʘ ʫʞʝ 

ʥʘʟʚʘʥʥʳʡ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʦʩʚʦʙʦʞʜʸʥʥʘʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʚ ʙʣʦʢʝ ʜʦʩʪʠʛʣʘ 2Å1016 

ɼʞ. ʊʨʝʪʠʡ ʎʝʥʪʨʘʣʴʥʦïɸʣʜʘʥʩʢʠʡ ʙʣʦʢ (ʈʠʩʫʥʦʢ 1 B) ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʥʘʧʨʷʞʝʥʠʡ N-

E ʩʞʘʪʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʢʦʣʣʠʟʠʝʡ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ, ʛʜʝ ʚ ʬʦʢʫʩʝ ʤʝʩʪʥʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʚʦʟʥʠʢʘʶʪ ʥʘʜʚʠʛʠ, ʩʜʚʠʛʠ ʠ ʚʟʙʨʦʩʦïʩʜʚʠʛʠ. ʇʨʠ ʵʪʦʤ ʩʝʡʩʤʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ (Ɇɽ=1,5Å1016 ɼʞ.) 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʜʝʩʴ ʚ ʚʠʜʝ ʩʠʣʴʥʦʛʦ 8ïʙʘʣʣʴʥʦʛʦ ʖʞʥʦ-ʗʢʫʪʩʢʦʛʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷ (1989 ʛ.) ʠ 

ʩʦʧʨʦʚʦʞʜʘʚʰʝʛʦ ʝʛʦ ʙʦʣʴʰʦʛʦ (ʩʚʳʰʝ 5 ʪʳʩ.) çʦʙʣʘʢʘè ʧʦʚʪʦʨʥʳʭ ʪʦʣʯʢʦʚ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʧʣʦʪʥʦʩʪʴʶ ʩʣʘʙʳʭ ʩʦʙʳʪʠʡ. ɼʚʠʞʝʥʠʷ ʙʣʦʢʘ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʥʦʚʣʝʥʠʶ ʥʘʜʚʠʛʦʚʳʭ ʩʤʝʱʝʥʠʡ ʚʜʦʣʴ ʢʨʫʧʥʦʛʦ ʖʞʥʦïʏʫʣʴʤʘʥʩʢʦʛʦ 

ʨʘʟʣʦʤʘ. ʄʝʥʴʰʠʡ ʫʨʦʚʝʥʴ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʊʠʤʧʪʦʥʦïʋʯʫʨʩʢʦʛʦ 

ʙʣʦʢʘ (ʈʠʩʫʥʦʢ 1 ʉ). ɺ ʥʸʤ ʛʦʩʧʦʜʩʪʚʫʝʪ ʊʳʨʢʘʥʜʠʥʩʢʘʷ ʩʠʩʪʝʤʘ ʨʘʟʣʦʤʦʚ, ʩʦʚʧʘʜʘʶʱʘʷ ʧʦ 

ʧʨʦʩʪʠʨʘʥʠʶ ʩ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʤʘʛʥʠʪʥʦʡ ʘʥʦʤʘʣʠʝʡ, ʧʝʨʝʩʝʢʘʶʱʝʡ ɸʣʜʘʥʩʢʠʡ ʱʠʪ ʦʪ ʫʩʪʴʷ ʨ. 

ʊʠʤʧʪʦʥ ʢ ʊʦʢʠʥʩʢʦʤʫ ʉʪʘʥʦʚʠʢʫ [1]. ʆʥʘ ʞʝ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʩʝʡʩʤʦʢʦʥʪʨʦʣʠʨʫʶʱʝʡ 

ʩʪʨʫʢʪʫʨʦʡ, ʨʘʟʜʝʣʷʶʱʝʡ ʪʝʢʪʦʥʠʯʝʩʢʠʝ ʛʝʦʙʣʦʢʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ (ʎʝʥʪʨʘʣʴʥʦ-ɸʣʜʘʥʩʢʠʡ ʠ 

ʊʠʤʧʪʦʥʦ-ʋʯʫʨʩʢʠʡ). ɺ ʙʣʦʢʝ çʉè ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 7ïʙʘʣʣʴʥʦʝ ɻʦʥʘʤʩʢʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ 

(2014 ʛ.) ʩ ʧʦʩʣʝʜʫʶʱʠʤʠ ʘʬʪʝʨʰʦʢʘʤʠ, ʘ ʪʘʢʞʝ ʨʷʜ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʫʤʝʨʝʥʥʦʡ (5ï6 ʙʘʣʣʦʚ) 

ʩʠʣʳ. ɿʜʝʩʴ ʜʝʡʩʪʚʫʝʪ ʪʝʢʪʦʥʠʯʝʩʢʠʡ ʨʝʞʠʤ ʩʞʘʪʠʷ, ʘ ʤʝʭʘʥʠʟʤ ʦʯʘʛʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʜʚʠʛʘʤ. ʇʨʠ ʵʪʦʤ ʙʣʦʢ ʩʤʝʱʘʝʪʩʷ ʚ SïE ʥʘʧʨʘʚʣʝʥʠʠ, ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ 

ʎʝʥʪʨʘʣʴʥʦïɸʣʜʘʥʩʢʦʤʫ ʙʣʦʢʫ. ʈʘʟʨʷʜʢʘ ʩʝʡʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚ ʙʣʦʢʝ ʜʦʩʪʠʛʘʝʪ 1,2Å1014ɼʞ. 
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ɹʘʪʦʤʛʩʢʠʡ ʙʣʦʢ ʦʙʣʘʜʘʝʪ ʥʝʙʦʣʴʰʠʤ ʩʝʡʩʤʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʛʜʝ ʦʙʳʯʥʦ ʬʠʢʩʠʨʫʶʪʩʷ 

ʝʜʠʥʠʯʥʳʝ ʩʦʙʳʪʠʷ ʤʘʣʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʘ ʚʳʜʝʣʠʚʰʘʷʩʷ ʩʝʡʩʤʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʝʜʚʘ ʜʦʩʪʠʛʘʝʪ 

2,4Å1012ɼʞ. 

 

 
ʈʠʩʫʥʦʢ 1. ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʣʠʪ ʠ ʙʣʦʢʦʚ ʚ ʖʞʥʦʡ ʗʢʫʪʠʠ [1, 2 ʩ 

ʜʦʧʦʣʥʝʥʠʷʤʠ].  

ɸʢʪʠʚʥʳʝ ʨʘʟʣʦʤʳ: 1ïʩʙʨʦʩʳ; 2ïʥʘʜʚʠʛʠ, ʚʟʙʨʦʩʳ; 3ïʩʜʚʠʛʠ; 4ï ʥʝʫʩʪʘʥʦʚʣʝʥʥʦʡ ʢʠʥʝʤʘʪʠʢʠ; 

5ïʬʦʢʘʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʨʷʜʦʤ ʜʘʪʘ ʠ ʤʘʛʥʠʪʫʜʘ ʄ ʪʦʣʯʢʘ (ʚ ʩʪʝʨʝʦʛʨʘʤʤʘʭ 

ʥʘʧʨʷʞʝʥʠʝ ʩʞʘʪʠʷ - ʙʝʣʘʷ ʪʦʯʢʘ, ʨʘʩʪʷʞʝʥʠʷ - ʯʸʨʥʘʷ). ɹʣʦʢʠ Iïʛʦ ʧʦʨʷʜʢʘ: Aïʏʘʨʦ-

ʆʣʸʢʤʠʥʩʢʠʡ, Bïʎʝʥʪʨʘʣʴʥʦ-ɸʣʜʘʥʩʢʠʡ, Cïʊʠʤʧʪʦʥʦ-ʋʯʫʨʩʢʠʡ, Dïɹʘʪʦʤʛʩʢʠʡ. ʉʪʨʝʣʢʠ ï 

ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʧʣʠʪ (ʩʤ/ʛʦʜ) [5,6,7]. 

 

3. ɿʘʢʣʶʯʝʥʠʝ 

ʆʩʦʙʝʥʥʦʩʪʠ ʩʝʡʩʤʠʯʥʦʩʪʠ ʚ ʩʚʷʟʠ ʩ ʙʣʦʢʦʚʳʤ ʩʪʨʦʝʥʠʝʤ ʪʝʨʨʠʪʦʨʠʠ ʧʦʢʘʟʘʥʳ ʥʘ ʩʭʝʤʝ 

(ʈʠʩʫʥʦʢ 1). 

ɺ ʥʝʡ ʠʩʧʦʣʴʟʦʚʘʥ ʢʦʤʧʣʝʢʩ ʛʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʩʚʝʜʝʥʠʡ, ʥʘʟʝʤʥʳʭ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠ GPS 

ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʤʦʨʬʦʪʝʢʪʦʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʝʣʴʝʬʘ ʠ ʜʨ. ʆʉɿ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ ʢʨʫʧʥʘʷ ʟʦʥʘ ʜʝʩʪʨʫʢʮʠʠ ʟʝʤʥʦʡ ʢʦʨʳ ʤʝʞʜʫ ɹʘʡʢʘʣʴʩʢʠʤ ʨʠʬʪʦʤ ʠ ʆʭʦʪʩʢʠʤ 

ʤʦʨʝʤ, ʨʘʟʙʠʪʘʷ ʩʝʨʠʝʡ ʠʟ 2-ʭ ʧʣʠʪ ʠ 5 ʙʣʦʢʦʚ. 

ɽʸ ʧʦʷʚʣʝʥʠʝ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʘʥʩʧʨʝʩʩʠʦʥʥʳʤ (ʩʞʘʪʠʝ ʩʦ ʩʢʦʣʴʞʝʥʠʝʤ) 

ʩʙʣʠʞʝʥʠʝʤ ɸʤʫʨʩʢʦʡ ʠ ɽʚʨʘʟʠʡʩʢʦʡ ʣʠʪʦʩʬʝʨʥʳʭ ʧʣʠʪ ʚ ʚʦʩʪʦʢ-ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ʀʩʪʦʯʥʠʢʦʤ ʪʘʢʦʛʦ ʢʦʥʪʘʢʪʘ ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ [1,2,3] ʤʦʞʝʪ 

ʷʚʣʷʪʴʩʷ ʩʪʦʣʢʥʦʚʝʥʠʝ ʀʥʜʠʡʩʢʦʛʦ ʩʫʙʢʦʥʪʠʥʝʥʪʘ ʩ ʦʢʨʘʠʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ɽʚʨʘʟʠʠ, ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʢʦʪʦʨʦʛʦ ʧʨʦʠʟʦʰʣʘ ʢʦʣʣʠʟʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʭ ʧʣʠʪ ʠ 

ʙʣʦʢʦʚ ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʤʝʨʘ. ʅʘ ʩʭʝʤʝ ʚʠʜʥʦ, ʯʪʦ ʉʪʘʥʦʚʦʡ ʙʣʦʢ ʩ ʧʨʠʯʣʝʥʸʥʥʳʤʠ ʙʣʦʢʘʤʠ 
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ɸʣʜʘʥʩʢʦʛʦ ɦ ʠʪʘ, ʟʘʞʘʪʳʤʠ ʤʝʞʜʫ ɿʘʙʘʡʢʘʣʴʩʢʠʤ (ʏʘʨʦ-ʆʣʸʢʤʠʥʩʢʠʤ) ʙʣʦʢʦʤ, ɽʚʨʘʟʠʡʩʢʦʡ ʠ 

ɸʤʫʨʩʢʦʡ ʧʣʠʪʘʤʠ, ʠʩʧʳʪʳʚʘʝʪ ʜʘʚʣʝʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʙʣʦʢʘ. ʇʦʩʣʝʜʥʠʡ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʢʨʳʪʠʷ ɹʘʡʢʘʣʘ ʩʤʝʱʘʝʪʩʷ ʧʦ ʜʘʥʥʳʤ GPS ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʩʦ ʩʢʦʨʦʩʪʴʶ 0,5ï0,7 

ʩʤ/ʛʦʜ [5]. ʕʪʦ (0,3 ʩʤ/ʛʦʜ) [5]. ʉ ʶʛʘ ʥʘ ʉʪʘʥʦʚʦʡ ʙʣʦʢ ʦʢʘʟʳʚʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ɸʤʫʨʩʢʘʷ ʧʣʠʪʘ, 

ʢʦʪʦʨʘʷ ʩʤʝʱʘʝʪʩʷ ʢ ʚʦʩʪʦʢ-ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʦʪʥʦʩʠʪʝʣʴʥʦ ɽʚʨʘʟʠʡʩʢʦʡ ʩʦ ʩʢʦʨʦʩʪʴʶ 1ï1,3 

ʩʤ/ʛʦʜ [7] ʠ ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʜʚʠʞʝʥʠʝ ʫʢʘʟʘʥʥʦʛʦ ʙʣʦʢʘ ʚ ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ɺ ʠʪʦʛʝ, 

ʚʳʷʚʣʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʧʨʦʷʚʣʝʥʠʠ ʩʝʡʩʤʠʯʥʦʩʪʠ, ʧʦʣʷʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʨʘʟʣʦʤʦʚ ʦʪʨʘʞʘʶʪ ʜʠʥʘʤʠʢʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʥʩʘʤʙʣʷ ʧʣʠʪ ʠ ʙʣʦʢʦʚ ʚ 

ʫʩʣʦʚʠʷʭ ʩʞʘʪʠʷ, ʢʦʪʦʨʳʝ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʢʨʘʝʚʳʭ ʯʘʩʪʷʭ ʵʪʠʭ ʩʪʨʫʢʪʫʨ, ʛʜʝ ʠ ʚʦʟʥʠʢʘʶʪ ʩʘʤʳʝ 

ʩʠʣʴʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ. ʇʨʠ ʵʪʦʤ, ʚ ʆʉɿ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʩ ʟʘʧʘʜʘ ʦʪ ʨ. ʆʣʸʢʤʳ (Ɇɽ=5Å1016 ɼʞ.) ʥʘ ʚʦʩʪʦʢ ʢ ʆʭʦʪʩʢʦʤʫ ʤʦʨʶ 

(Ɇɽ=2.45Å1012 ɼʞ.), ʛʜʝ ʚʝʣʠʯʠʥʘ ʚʳʜʝʣʠʚʰʝʡʩʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʫʤʝʥʴʰʘʝʪʩʷ ʚ 104 ʨʘʟ 

ʚʳʟʳʚʘʝʪ ʩʫʙʰʠʨʦʪʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʉʪʘʥʦʚʦʛʦ ʙʣʦʢʘ ʪʘʢʞʝ ʢ ʚʦʩʪʦʢʫ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʆʭʦʪʩʢʦʛʦ 

ʤʦʨʷ ʩʦ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ. 
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ʉʇʆʉʆɹʓ ʈɸɿʄʅʆɾɽʅʀʗ ɻʈʀɹʆɺ ɺɽʅɼɸ 

ʖɻʆ-ɺʆʉʊʆʂɸ ʉʀɹʀʈʉʂʆʁ ʇʃɸʊʌʆʈʄʓ 

ʇʝʪʨ ʂʦʣʦʩʦʚ 

ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʘʣʤʘʟʘ ʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʉʆ ʈɸʅ, ʧʨ. ʃʝʥʠʥʘ, 39, ʛ. ʗʢʫʪʩʢ, 677000, 

ʈʦʩʩʠʷ 

 

METHODS OF REPRODUCTION OF FUNGI IN THE SOUTH -EAST OF THE 

SIBERIAN PLATFORM  

Petr Kolosov 

Diamond and Precious Metal Geology Institute SB RAS, 39 Lenin Ave., Yakutsk, 677000, Russia 

 

Annotation. Unicellular fungi (yeast) and mycelial marine fungi are present in columnar 

stromatolites of the Byuk (Porokhtakh, Tinnov) Upper Vendian (Ediacaran) formation of 

the Berezovsky trough in the southeast of the Siberian platform. The author considers 

unicellular fungi to be the ancestors of the saccharomycete yeast. There are different 

methods of the fungi reproduction: cell division (in individuals), cell budding, and 

sporogenesis (by exogenous spores). Less often, reproduction occurs through the formation 

of spores on the mycelial structures of the unicellular fungi, and also through the formation 

of spores on the hyphae of mycelium (conidiospores). Changes in the reproduction methods 

of the aforementioned fungi occurred due to the changes of the environmental conditions 

in the stromatolite ecosystem in the sublittoral of the theperitidal (flooded and adjacent 

non-salted and semi-salted areas) zones of the huge epicontinental sea basin. 

 

1. ɺʚʝʜʝʥʠʝ 

ʈʘʟʥʦʦʙʨʘʟʥʳʝ ʧʦ ʩʧʦʩʦʙʘʤ ʨʘʟʤʥʦʞʝʥʠʷ ʛʨʠʙʳ ʦʪʣʠʯʥʦʡ ʩʦʭʨʘʥʥʦʩʪʠ ʦʪʢʨʳʪʳ ʚ ʙʶʢʩʢʦʡ 

ʩʚʠʪʝ (620-550 ʤʣʥ. ʣʝʪ) ʚʝʥʜʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ [1-4]. ʆʥʠ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʘ ʤʝʩʪʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʦʢʨʝʤʥʝʥʥʳʭ ʢʦʣʣʦʤʦʨʬʥʳʭ (ʩʪʦʣʙʯʘʪʦʡ ʬʦʨʤʳ) 

ʩʪʨʦʤʘʪʦʣʠʪʘʭ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʚ ʩʫʙʣʠʪʦʨʘʣʠ ʚ ʦʢʦʣʦʧʨʠʣʠʚʥʳʭ (ʟʘʣʠʚʘʝʤʳʭ ʠ ʧʨʠʤʳʢʘʶʱʠʭ 

ʢ ʥʠʤ ʥʝʟʘʣʠʚʘʝʤʳʭ ʠ ʧʦʣʫʟʘʣʠʚʘʝʤʳʭ ʫʯʘʩʪʢʘʭ) ʟʦʥʘʭ ʦʛʨʦʤʥʦʛʦ ʵʧʠʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ 

ʤʦʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ʈʘʟʤʥʦʞʘʣʠʩʴ ʙʝʩʧʦʣʳʤ ʩʧʦʩʦʙʦʤ. ɼʣʷ ʧʦʠʩʢʘ ʠ ʠʟʫʯʝʥʠʷ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʦʩʪʘʪʢʦʚ ʥʘ ʉʕʄ ʠʟ ʦʙʨʘʟʮʘ ʩʪʦʣʙʯʘʪʦʛʦ ʩʪʨʦʤʘʪʦʣʠʪʘ ʙʳʣʦ 

ʚʳʨʝʟʘʥʦ ʥʝʩʢʦʣʴʢʦ ʪʦʥʢʠʭ ʧʣʘʩʪʠʥ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʚʝʨʪʠʢʘʣʴʥʦ. ʀʭ ʧʨʠʰʣʠʬʦʚʘʣʠ ʪʦʥʢʠʤ 

ʧʦʨʦʰʢʦʤ, ʟʘʪʝʤ ʧʨʦʤʳʣʠ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ, ʚʳʩʫʰʠʣʠ ʠ ʥʘʧʳʣʠʣʠ ʟʦʣʦʪʦʤ, ʩʦʙʣʶʜʘʷ 

ʩʪʝʨʠʣʴʥʦʩʪʴ. ʕʪʦ ʦʙʱʝʧʨʠʥʷʪʳʡ ʧʨʠʸʤ. ʀʩʧʦʣʴʟʦʚʘʣʩʷ ʉʕʄ JEOL JSM-6480LV ʚ ʨʝʞʠʤʝ 

ʚʳʩʦʢʦʛʦ ʚʘʢʫʫʤʘ, ʫʩʢʦʨʷʶʱʝʝ ʥʘʧʨʷʞʝʥʠʝ 10 ʢɺ, ʨʘʟʤʝʨ ʜʠʘʬʨʘʛʤʳ ï 2, ʩʠʛʥʘʣ SEI, ʨʘʙʦʯʝʝ 

ʨʘʩʩʪʦʷʥʠʝ ï 10 ʤʤ, ʠʟʦʙʨʘʞʝʥʠʷ ʚʦ ʚʪʦʨʠʯʥʳʭ ʵʣʝʢʪʨʦʥʘʭ. 

ʀʣʣʶʩʪʨʠʨʫʝʤʳʝ ʚ ʩʪʘʪʴʝ ʤʠʢʨʦʬʦʩʩʠʣʠʠ ʠʩʩʣʝʜʦʚʘʥʳ ʢʣʘʩʩʠʯʝʩʢʠʤ ʩʨʘʚʥʠʪʝʣʴʥʦ-

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. ʀʭ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʧʨʦʚʝʜʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʘʤʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [5] ʧʨʠʸʤʘ ï ʘʥʘʣʦʛʠʠ. 

ʄʠʢʨʦʬʦʩʩʠʣʠʠ ʦʪʥʦʩʷʪʩʷ ʢ ʟʝʣʝʥʳʤ ʚʦʜʦʨʦʩʣʷʤ ʠ ʥʠʟʰʠʤ ʚʦʜʥʳʤ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤ ʛʨʠʙʘʤ. 

ʎʝʣʴ ʩʪʘʪʴʠ: ʚʢʣʘʜ ʚ ʧʦʟʥʘʥʠʝ ʩʧʦʩʦʙʦʚ ʨʘʟʤʥʦʞʝʥʠʷ ʛʨʠʙʦʚ ʥʘ ʚʝʥʜʩʢʦʤ ʵʪʘʧʝ ʵʚʦʣʶʮʠʠ. 

 

2. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ɺ ʩʪʨʦʤʘʪʦʣʠʪʘʭ ʫʩʪʘʥʦʚʣʝʥʦ ʤʘʩʩʦʚʦʝ ʨʘʟʚʠʪʠʝ ʧʣʘʩʪʠʥʯʘʪʦʡ ʬʦʨʤʳ ʟʝʣʸʥʳʭ ʚʦʜʦʨʦʩʣʝʡ [4]. 

ɻʨʠʙʳ ʧʨʝʜʧʦʯʠʪʘʶʪ ʢʨʘʭʤʘʣʳ, ʢʦʪʦʨʳʭ ʦʙʨʘʟʫʶʪ ʟʝʣʝʥʳʝ ʠ ʢʨʘʩʥʳʝ ʚʦʜʦʨʦʩʣʠ, ʘ ʪʘʢʞʝ 

ʮʠʘʥʦʙʘʢʪʝʨʠʠ [6]. ʊʦ ʝʩʪʴ, ʚ ʩʣʫʯʘʝ ʩ ʙʶʢʩʢʠʤ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝʤ, ʚ ʵʢʦʩʠʩʪʝʤʝ ʩʪʨʦʤʘʪʦʣʠʪʦʚ 

ʩʨʝʜʘ ʙʳʣʘ ʙʦʛʘʪʘ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʛʨʠʙʦʚ. ʆʥʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ 

ʠʥʪʝʥʩʠʚʥʦʤʫ ʨʘʟʤʥʦʞʝʥʠʶ ʠ ʙʫʨʥʦʤʫ ʨʦʩʪʫ, ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʛʨʠʙʦʚ, ʦʩʦʙʝʥʥʦ 

ʦʜʥʦʢʣʝʪʦʯʥʳʭ (ʜʨʦʞʞʝʚʳʭ). ɺ ʚʦʜʥʦʡ ʩʨʝʜʝ ʛʨʠʙʘʤ ʣʫʯʰʝ ʦʙʠʪʘʥʠʝ ʚ ʦʜʥʦʢʣʝʪʦʯʥʦʡ ʬʦʨʤʝ, 

ʯʝʤ ʚ ʤʠʮʝʣʠʘʣʴʥʦʡ. ʂʣʝʪʢʠ ʚ ʵʪʦʡ ʬʦʨʤʝ ʧʦʛʣʦʱʘʶʪ ʨʘʩʪʚʦʨʝʥʥʳʝ ʚ ʚʦʜʝ ʦʨʛʘʥʠʯʝʩʢʠʝ 
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ʚʝʱʝʩʪʚʘ ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʪʝʣʘ. ʈʘʟʤʥʦʞʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʜʝʣʝʥʠʝʤ ʢʣʝʪʦʢ, ʧʦʯʢʦʚʘʥʠʝʤ 

ʠ ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʝʤ (ʈʠʩʫʥʦʢ 1, 2). 

ʂʦʣʠʯʝʩʪʚʦ ʩʧʦʨ ʦʯʝʥʴ ʙʦʣʴʰʦʝ (ʈʠʩʫʥʦʢ 1). ʕʪʦ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ 

ʦʙʨʘʟʦʚʘʥʠʝ ʩʧʦʨ ʩʚʷʟʘʥʦ ʠ ʩʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢʣʝʪʦʢ ʧʨʦʠʟʚʦʜʠʪʴ ʠʭ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫ ʥʝʢʦʪʦʨʳʭ 

ʚʠʜʦʚ ʨʝʮʝʥʪʥʳʭ ʛʨʠʙʦʚ ʢʦʣʠʯʝʩʪʚʦ ʩʧʦʨ, ʧʨʦʜʫʮʠʨʫʝʤʳʭ ʚ ʩʫʪʢʠ, ʜʦʩʪʠʛʘʝʪ 30000 ʤʣʥ. ɻʣʘʚʥʦʝ 

ʜʦʩʪʦʠʥʩʪʚʦ ʤʝʣʢʠʭ ʩʧʦʨ ï ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʨʘʩʩʝʣʝʥʠʷ ʚʠʜʦʚ. ʉʧʦʨʳ 

ʰʘʨʦʚʠʜʥʳʝ, ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ, ʚ ʨʷʜʘʭ ʠ ʚʥʝ ʨʷʜʦʚ ʨʘʩʧʦʣʦʞʝʥʳ ʨʘʟʨʦʟʥʝʥʥʦ ʠʣʠ ʦʙʨʘʟʫʶʪ 

ʨʳʭʣʳʝ ʩʢʦʧʣʝʥʠʷ. ʇʨʦʨʘʩʪʘʥʠʝ ʵʪʠʭ ʩʧʦʨ ʪʘʢʞʝ ʧʨʠʚʝʣʦ ʢ ʨʘʟʚʠʪʠʶ ʦʜʥʦʢʣʝʪʦʯʥʳʭ 

(ʜʨʦʞʞʝʚʳʭ) ʛʨʠʙʦʚ. 

 

 
ʈʠʩʫʥʦʢ 1. ʈʘʟʤʥʦʞʝʥʠʝ ʦʜʥʦʢʣʝʪʦʯʥʳʭ ʛʨʠʙʦʚ ʜʝʣʝʥʠʝʤ ʢʣʝʪʦʢ ʠ ʧʦʯʢʦʚʘʥʠʝʤ. 

1 ï ʢʣʝʪʢʠ (ʦʩʦʙʠ), 2 ï ʜʝʣʝʥʠʝ ʢʣʝʪʦʢ ʥʘ ʜʚʝ ʯʘʩʪʠ, 2.1 ï ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʘ ʢʣʝʪʢʠ ʧʫʪʸʤ ʦʙʨʘʟʦʚʘʥʠʷ 

ʚʳʩʪʫʧʘ, ʥʘ ʢʦʪʦʨʦʤ ʥʘʯʘʣʘ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʩʧʦʨʘ, 3 ï ʦʪʜʝʣʠʚʰʠʝʩʷ ʦʪ ʢʣʝʪʢʠ ʧʦʯʢʠ ʥʘʯʠʥʘʶʪ 

ʦʙʨʘʟʦʚʳʚʘʪʴ ʩʧʦʨʳ, 4 ï ʤʝʩʪʦ ʟʘʨʦʞʜʝʥʠʷ ʧʦʯʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʢʠ, 5 ï ʩʪʨʫʢʪʫʨʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʝʪʢʠ, 6 ï ʩʧʦʨʳ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ, 7 - ʜʝʣʝʥʠʝ ʜʦʯʝʨʥʝʡ ʢʣʝʪʢʠ ʥʘ ʜʚʝ ʯʘʩʪʠ. 

 

 
ʈʠʩʫʥʦʢ 2. ʈʘʟʤʥʦʞʝʥʠʝ ʦʜʥʦʢʣʝʪʦʯʥʳʭ ʛʨʠʙʦʚ ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʝʤ 

1 ï ʦʩʦʙʠ (ʢʣʝʪʢʠ) ʩʦ ʩʧʦʨʘʤʠ ʠ ʧʦʯʢʘʤʠ, 2 ï ʩʧʦʨʳ, ʦʪʜʝʣʷʶʱʠʝʩʷ ʦʪ ʤʘʪʝʨʠʥʩʢʦʡ ʢʣʝʪʢʠ, 3 ï 

ʦʪʜʝʣʠʚʰʠʝʩʷ ʦʪ ʤʘʪʝʨʠ ʧʦʯʢʠ ʩʪʘʥʦʚʷʪʩʷ ʤʦʣʦʜʳʤʠ ʢʣʝʪʢʘʤʠ ʠ ʥʘʯʠʥʘʶʪ ʦʙʨʘʟʦʚʳʚʘʪʴ ʩʧʦʨʳ, 4 ï ʩʧʦʨʳ 

ʠ ʤʦʣʦʜʳʝ ʢʣʝʪʢʠ, 5 ï ʨʘʟʤʥʦʞʝʥʠʝ ʩʧʦʨʘʤʠ ʠ ʧʦʯʢʘʤʠ, 6 ï ʛʠʬʘ ʛʨʠʙʦʚ, 7 ï ʩʣʝʜʳ ʚʳʭʦʜʘ ʛʘʟʦʚ ʠʟ ʢʣʝʪʦʢ 

ʛʨʠʙʦʚ. 
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ʈʠʩʫʥʦʢ 3. ʈʘʟʤʥʦʞʝʥʠʝ ʛʨʠʙʦʚ ʧʫʪʸʤ ʦʙʨʘʟʦʚʘʥʠʷ ʩʧʦʨ ʥʘ ʤʠʮʝʣʠʠ ʠ ʛʠʬʝ: 1 ï ʩʧʦʨʳ ʥʘ 

ʤʠʮʝʣʠʠ, 2 ï ʩʧʦʨʳ ʥʘ ʛʠʬʝ ʤʠʮʝʣʠʷ ï ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʛʨʠʙʥʦʡ ʧʨʠʨʦʜʳ ʩʧʦʨ. 

 

 
ʈʠʩʫʥʦʢ 4. ʈʘʟʤʥʦʞʝʥʠʝ ʛʨʠʙʦʚ ʧʫʪʸʤ ʦʙʨʘʟʦʚʘʥʠʷ ʩʧʦʨ ʥʘ ʤʠʮʝʣʠʷʭ: 1 ï ʛʨʠʙʳ 

ʦʜʥʦʢʣʝʪʦʯʥʳʝ, 2 ï ʤʠʮʝʣʠʠ ʩʦ ʩʧʦʨʘʤʠ, 3 ï ʚʝʪʚʣʝʥʠʝ ʤʠʮʝʣʠʷ. 

 

ʂʦʛʜʘ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʨʦʤʘʪʦʣʠʪʘ ʥʘʭʦʜʠʪʩʷ ʚʳʰʝ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʛʨʝʩʩʠʠ ʤʦʨʷ, 

ʛʨʠʙʳ ʚ ʤʠʮʝʣʠʘʣʴʥʦʡ ʬʦʨʤʝ ʩ ʧʦʤʦʱʴʶ ʛʠʬʦʚ ï ʧʦʠʩʢʦʚʠʢʦʚ, ʜʦʙʳʪʯʠʢʦʚ - ʣʫʯʰʝ ʥʘʭʦʜʷʪ 

ʧʠʱʫ. ʈʘʟʤʥʦʞʝʥʠʝ ʛʨʠʙʦʚ ʧʨʦʠʩʭʦʜʠʣʦ ʧʫʪʸʤ ʦʙʨʘʟʦʚʘʥʠʷ ʩʧʦʨ ʥʘ ʛʠʬʘʭ ʤʠʮʝʣʠʡ, 

ʨʘʩʧʦʣʘʛʘʷʩʴ ʮʝʧʦʯʢʦʡ (ʈʠʩʫʥʦʢ 3), ʘ ʪʘʢʞʝ ʥʘ ʤʠʮʝʣʠʷʭ (ʈʠʩʫʥʦʢ 4). 

ɹʣʘʛʦʜʘʨʷ ʦʪʣʠʯʥʦʡ ʩʦʭʨʘʥʥʦʩʪʠ ʛʨʠʙʦʚ ʥʘ ʤʝʩʪʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʵʢʦʩʠʩʪʝʤʝ ʩʪʨʦʤʘʪʦʣʠʪʦʚ 

ʫʜʘʣʦʩʴ ʠʟʫʯʠʪʴ ʠʭ ʨʘʟʤʥʦʞʝʥʠʝ ʚ ʨʘʟʚʠʪʠʠ, ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ. ʕʪʦ 

ʧʦʯʪʠ ʥʝʚʦʟʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚ ʩʣʫʯʘʝ ʠʭ ʥʘʭʦʜʦʢ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʦʷʭ ʢʘʨʙʦʥʘʪʥʳʭ, ʛʣʠʥʠʩʪʳʭ ʠ 

ʘʨʛʠʣʣʠʪʦʚʳʭ ʧʦʨʦʜ, ʘ ʪʘʢʞʝ ʚ ʣʠʥʟʘʭ ʯʸʨʥʳʭ ʢʨʝʤʥʝʡ ʚ ʠʟʚʝʩʪʥʷʢʘʭ ʠ ʜʦʣʦʤʠʪʘʭ. 
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3. ɺʳʚʦʜʳ 

ʋʞʝ 600 ʤʣʥ ʣʝʪ ʥʘʟʘʜ ʥʘ ɿʝʤʣʝ ʦʙʠʪʘʣʠ ʭʦʨʦʰʦ ʘʜʘʧʪʠʨʫʶʱʠʝʩʷ ʢ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ ʛʨʠʙʳ. ʆʥʠ 

ʨʘʟʤʥʦʞʘʣʠʩʴ ʙʝʩʧʦʣʳʤʠ ʩʧʦʩʦʙʘʤʠ: ʜʝʣʝʥʠʝʤ ʢʣʝʪʦʢ (ʦʩʦʙʝʡ); ʧʦʯʢʦʚʘʥʠʝʤ ʢʣʝʪʦʢ; 

ʩʧʦʨʦʦʙʨʘʟʦʚʘʥʠʝʤ (ʵʢʟʦʛʝʥʥʳʤʠ ʩʧʦʨʘʤʠ); ʨʝʞʝ ʧʫʪʸʤ ʦʙʨʘʟʦʚʘʥʠʷ ʩʧʦʨ ʥʘ ʤʠʮʝʣʠʷʭ, ʘ ʪʘʢʞʝ 

ʥʘ ʛʠʬʘʭ ʤʠʮʝʣʠʡ. ʀʟʤʝʥʝʥʠʝ ʩʧʦʩʦʙʦʚ ʨʘʟʤʥʦʞʝʥʠʷ ʫʧʦʤʷʥʫʪʳʭ ʛʨʠʙʦʚ ʧʨʦʠʩʭʦʜʠʣʦ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʚ ʵʢʦʩʠʩʪʝʤʝ ʩʪʨʦʤʘʪʦʣʠʪʦʚ. ʈʘʟʤʥʦʞʝʥʠʝ 

ʧʦʯʢʦʚʘʥʠʝʤ ʭʘʨʘʢʪʝʨʥʦ ʨʝʮʝʥʪʥʳʤ ʩʘʭʘʨʦʤʠʮʝʪʥʳʤ ʜʨʦʞʞʘʤ [7]. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ, ʯʪʦ ʚ ʙʶʢʩʢʠʭ ʩʪʨʦʤʘʪʦʣʠʪʘʭ ʵʜʠʘʢʘʨʠʷ ʥʘʡʜʝʥʳ ʧʨʝʜʢʠ ʩʘʭʘʨʦʤʠʮʝʪʥʳʭ ʜʨʦʞʞʝʡ. 
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ON THE IDE NTIFICATION OF THE OTOCERAS BEDS  

IN THE PERMIAN ïTRIASSIC BOUNDARY DEPOSITS  

OF THE KOBYUME BASIN, SOUTHERN VERKHOYANIE  
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Annotation. The Otoceras Beds in the Kobyume basin (= the Kobyume structural-facies 

zone) of the South Verkhoyanie were identified by paleontological data. These beds are 

located in the lower part of the Nekuchan Formation and the regional stage of the same 

name. The Otoceras Beds divided into Concavum (upper Permian) and Boreale (lower 

Triassic) zones. The Concavum Zone contains Otoceras gracile Tozer and Otoceras sp. 

Earlier, in Northeastern Russia, the Concavum zone was paleontologically based only in 

the Allakh-Yun basin (= the Allakh-Yun structure-facies zone) of the Southern 

Verkhoyanie. The Boreale Zone in the Kobyume basin is characterized by an index species 

(Otoceras boreale Spath). The data obtained indicate the absence of a stratigraphic hiatus 

in the Kobyume section at the Permian-Triassic boundary. The presence of the basal zone 

of the Otoceras Beds (ʉoncavum Zone) at the base of the Nekuchan Formation of the 

Kobyume basin suggests the presence of this zone in the neighboring Tompo basin (= the 

Tompo structure-facies zone) of the Southern Verkhoyanie, where the lower part of the 

Lekeer Formation (the Nekuchan Regional Stage) is not characterized by ammonoids. 

 

1. ɺʚʝʜʝʥʠʝ 

ʂʦʙʶʤʠʥʩʢʘʷ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʘʷ ʟʦʥʘ (ʉʌɿ) ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʝ ʖʞʥʦʛʦ 

ɺʝʨʭʦʷʥʴʷ [7] ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚʫʣʢʘʥʦʢʣʘʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ 

ʧʝʨʤʩʢʠʭ ʠ ʪʨʠʘʩʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ [1,8]. ʀʩʭʦʜʷ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʙ ʫʚʝʣʠʯʝʥʠʠ 

ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʧʝʨʝʨʳʚʘ ʤʝʞʜʫ ʧʝʨʤʩʢʠʤʠ ʠ ʪʨʠʘʩʦʚʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʚ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʨʘʟʨʝʟʦʚ ʧʦ ʨ. ʉʝʪʦʨʳʤ (ɸʣʣʘʭ-ʖʥʴʩʢʘʷ ʉʌɿ ʖʞʥʦʛʦ ɺʝʨʭʦʷʥʴʷ) 

[5], ʨʘʥʝʝ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʠʟ ʧʝʨʤʩʢʦ-ʪʨʠʘʩʦʚʦʛʦ ʨʘʟʨʝʟʘ ʂʦʙʶʤʠʥʩʢʦʡ ʟʦʥʳ ʦʪʦʮʝʨʘʩʦʚʳʝ ʩʣʦʠ 

ʚʳʧʘʜʘʶʪ, ʘ ʪʨʠʘʩ ʥʘʯʠʥʘʝʪʩʷ ʩʦ ʩʣʦʝʚ ʩ ʮʝʨʘʪʠʪʘʤʠ ʨʦʜʘ Tompophiceras.  

ʆʜʥʘʢʦ ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʪʠʧʦʚʦʛʦ ʨʘʟʨʝʟʘ ʧʦʛʨʘʥʠʯʥʳʭ ʧʝʨʤʩʢʦ-ʪʨʠʘʩʦʚʳʭ ʦʪʣʦʞʝʥʠʡ 

ʂʦʙʶʤʠʥʩʢʦʡ ʟʦʥʳ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʨ. ʂʦʙʶʤʝ ʥʠʞʝ ʫʩʪʴʷ ʨ. ʊʠʨʷʭ-ʖʨʷʭ [9], ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʚ 2016 ʠ 2019 ʛʛ. ʩʦʚʤʝʩʪʥʦ ʩ ʀ.ɺ. ɹʫʜʥʠʢʦʚʳʤ, ɺ.ɺ. ɼʘʚʳʜʦʚʳʤ, ɸ.ʅ. ʂʠʣʷʩʦʚʳʤ ʠ ɺ.ɺ. 

ʉʠʣʘʥʪʴʝʚʳʤ ʧʦʟʚʦʣʠʣʦ ʧʝʨʝʩʤʦʪʨʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʧʝʨʤʩʢʠʭ ʠ 

ʪʨʠʘʩʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʦʥʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʭʦʞʝʩʪʠ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʭ 

ʢʦʤʧʣʝʢʩʦʚ ʠ ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʠʥʪʝʨʚʘʣʘ ʨʘʟʨʝʟʘ ʩ ɸʣʣʘʭ-ʖʥʴʩʢʦʡ 

ʉʌɿ, ʜʣʷ ʂʦʙʶʤʠʥʩʢʦʡ ʉʌɿ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ [9] ʚʳʜʝʣʷʪʴ ʥʝʢʫʯʘʥʩʢʫʶ ʩʚʠʪʫ, ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʫʶ ʚ ʦʩʥʦʚʘʥʠʠ ʪʨʠʘʩʘ ʖʞʥʦʛʦ ɺʝʨʭʦʷʥʴʷ, ʚʤʝʩʪʦ ʨʘʥʝʝ ʠʩʧʦʣʴʟʦʚʘʚʰʝʡʩʷ 

ʝʢʯʘʥʩʢʦʡ ʩʚʠʪʳ ɿʘʧʘʜʥʦʛʦ ʇʨʠʢʦʣʳʤʴʷ. 

ʃʠʪʦʣʦʛʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʥʠʞʥʝʥʝʢʫʯʘʥʩʢʦʡ ʧʦʜʩʚʠʪʳ ʢʦʙʶʤʠʥʩʢʦʛʦ ʨʘʟʨʝʟʘ ʠ ʦʩʥʦʚʥʳʝ 

ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ (ʘʤʤʦʥʦʠʜʝʠ, ʢʦʥʭʦʩʪʨʘʢʠ, ʜʚʫʩʪʚʦʨʢʠ ʠ ʠʭʥʦʬʦʩʩʠʣʠʠ) ʙʳʣʠ 

ʨʘʩʩʤʦʪʨʝʥʳ ʥʝʤʥʦʛʠʤ ʨʘʥʝʝ [9,11,16], ʘ ʥʘʩʪʦʷʱʠʡ ʜʦʢʣʘʜ ʙʫʜʝʪ ʧʦʩʚʷʱʝʥ ʦʙʦʩʥʦʚʘʥʠʶ 

ʟʦʥʘʣʴʥʳʭ ʩʪʨʘʪʦʥʦʚ ʦʪʦʮʝʨʘʩʦʚʳʭ ʩʣʦʝʚ. 
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2. ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɸʤʤʦʥʦʠʜʝʠ ʥʠʞʥʝʡ ("ʜʦʪʦʤʧʦʬʠʮʝʨʘʩʦʚʦʡ") ʯʘʩʪʠ ʥʝʢʫʯʘʥʩʢʦʡ ʩʚʠʪʳ ʦʙʥʘʨʫʞʝʥʳ ʥʘ ʧʨʘʚʦʤ 

ʙʝʨʝʛʫ ʨ. ʂʦʙʶʤʝ ʚ 2,6 ʢʤ ʥʠʞʝ ʫʩʪʴʷ ʨ. ʊʠʨʷʭ-ʖʨʷʭ (ʈʠʩʫʥʦʢ 1) ʥʘ ʜʚʫʭ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʭ 

ʫʨʦʚʥʷʭ ï ʚ 1 ʤ ʠ ʚ 2,5 ʤ ʚʳʰʝ ʧʦʜʦʰʚʳ ʩʚʠʪʳ. 

ʅʠʞʥʠʡ ʫʨʦʚʝʥʴ (1 ʤ ʚʳʰʝ ʧʦʜʦʰʚʳ ʥʝʢʫʯʘʥʩʢʦʡ ʩʚʠʪʳ) ʩʦʜʝʨʞʠʪ ʥʝʙʦʣʴʰʠʝ (ʜʦ 3-5 ʩʤ) 

ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʳʝ ʢʦʥʢʨʝʮʠʠ ʰʘʨʦʚʠʜʥʦʡ ʠ ʵʣʣʠʧʩʦʠʜʘʣʴʥʦʡ ʬʦʨʤʳ. ɺ ʵʪʠʭ ʢʦʥʢʨʝʮʠʷʭ 

ʠʟʨʝʜʢʘ ʚʩʪʨʝʯʘʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʨʘʢʦʚʠʥʳ ʘʤʤʦʥʦʠʜʝʡ, ʠʥʦʛʜʘ ʦʙʣʦʤʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʧʥʳʭ 

ʵʢʟʝʤʧʣʷʨʦʚ. ɺʩʝ ʦʥʠ ʦʪʥʝʩʝʥʳ ʢ ʨʦʜʫ Otoceras. ɺʠʜʦʚʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʵʢʟʝʤʧʣʷʨʦʚ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʜʥʦʛʦ), ʚʳʧʦʣʥʠʪʴ ʥʝ ʫʜʘʝʪʩʷ ʧʦ ʧʨʠʯʠʥʝ ʠʭ ʬʨʘʛʤʝʥʪʘʨʥʦʡ 

ʩʦʭʨʘʥʥʦʩʪʠ. 

 

 
ʈʠʩʫʥʦʢ 1. ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʘʤʤʦʥʦʠʜʝʡ ʨʦʜʘ Otoceras ʚ ʂʦʙʶʤʠʥʩʢʦʡ ʩʪʨʫʢʪʫʨʥʦ-

ʬʘʮʠʘʣʴʥʦʡ ʟʦʥʝ ʖʞʥʦʛʦ ɺʝʨʭʦʷʥʴʷ (ʧʦʢʘʟʘʥʦ ʢʨʘʩʥʳʤ ʢʨʫʞʢʦʤ). 

 

ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʝʪ ʩʨʝʜʥʝʨʘʟʤʝʨʥʳʡ ʵʢʟʝʤʧʣʷʨ ʩ ʧʣʦʩʢʠʤʠ ʧʦʢʘʪʳʤʠ "ʧʣʝʯʠʢʘʤʠ" 

ʚʝʥʪʨʘʣʴʥʦʡ ʩʪʦʨʦʥʳ, ʦʪʯʝʪʣʠʚʦ ʦʙʦʩʦʙʣʝʥʥʳʤʠ ʦʪ ʙʦʢʦʚʳʭ ʩʪʦʨʦʥ ʨʝʟʢʠʤʠ 

ʚʝʥʪʨʦʣʘʪʝʨʘʣʴʥʳʤʠ ʢʨʘʷʤʠ [9 ï ʈʠʩʫʥʦʢ 3 ɸ]. ʄʦʨʬʦʣʦʛʠʯʝʩʢʠ ʵʪʦʪ ʵʢʟʝʤʧʣʷʨ ʙʣʠʟʦʢ ʢ 

ʛʦʣʦʪʠʧʫ Otoceras gracile Tozer [13 ï pl. 1, fig. 2] ʠʟ ʟʦʥʳ Otoceras concavum ʥʠʞʥʝʛʦ ʛʨʠʩʙʘʭʘ 

ʦʩʪʨʦʚʘ ɸʢʩʝʣʴ ʍʝʡʙʝʨʛ (Axel Heiberg Island) ʂʘʥʘʜʩʢʦʛʦ ɸʨʢʪʠʯʝʩʢʦʛʦ ʘʨʭʠʧʝʣʘʛʘ. ʈʘʥʝʝ ɸ.ʉ. 

ɼʘʛʠʩ ʠ ʉ.ʇ. ɽʨʤʘʢʦʚʘ [4] ʫʢʘʟʳʚʘʣʠ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʖʞʥʦʤ ɺʝʨʭʦʷʥʴʝ ʧʦʜʦʙʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʨʘʩʩʤʘʪʨʠʚʘʚʰʠʭʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʨʘʡʥʝʡ ʬʦʨʤʳ ʚʠʜʘ Otoceras concavum Tozer. 

ʅʘʭʦʜʢʘ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʚʠʜʘ O. gracile ʚ ʦʩʥʦʚʘʥʠʠ ʥʝʢʫʯʘʥʩʢʦʡ ʩʚʠʪʳ ʢʦʙʶʤʠʥʩʢʦʛʦ ʨʘʟʨʝʟʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚʤʝʱʘʶʱʠʭ ʦʪʣʦʞʝʥʠʡ ʢ ʟʦʥʝ Otoceras concavum, ʢʦʪʦʨʘʷ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʥʦʩʠʪʩʷ ʢ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʝʨʤʩʢʦʡ ʩʠʩʪʝʤʳ [14], ʘ ʨʘʥʝʝ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʚ 

ʢʘʯʝʩʪʚʝ ʙʘʟʘʣʴʥʦʡ ʟʦʥʳ ʠʥʜʩʢʦʛʦ ʷʨʫʩʘ ʥʠʞʥʝʛʦ ʪʨʠʘʩʘ [4,5]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʟʦʥʘ concavum ʥʘ ʉʝʚʝʨʦ-ɺʦʩʪʦʢʝ ʈʦʩʩʠʠ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠ 

ʦʙʦʩʥʦʚʳʚʘʣʘʩʴ ʣʠʰʴ ʚ ʚʝʨʭʦʚʴʷʭ ʨ. ɺʦʩʪʦʯʥʘʷ ʍʘʥʜʳʛʘ (ʨ. ʉʝʪʦʨʳʤ) ʖʞʥʦʛʦ ɺʝʨʭʦʷʥʴʷ 

ɺʦʩʪʍʘʥʜr ʛʘ
.
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(ɸʣʣʘʭ-ʖʥʴʩʢʘʷ ʉʌɿ). ʇʨʠʩʫʪʩʪʚʠʝ ʜʨʝʚʥʝʡʰʝʛʦ ʘʤʤʦʥʦʠʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʦʪʦʮʝʨʘʩʦʚʳʭ ʩʣʦʝʚ 

ʚ ʂʦʙʶʤʠʥʩʢʦʡ ʧʦʜʟʦʥʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʦʥʳ concavum ʚ 

ʖʞʥʦʤ ɺʝʨʭʦʷʥʴʝ ʩʫʱʝʩʪʚʝʥʥʦ ʰʠʨʝ, ʯʝʤ ʩʯʠʪʘʣʦʩʴ ʨʘʥʝʝ. ɹʦʣʝʝ ʪʦʛʦ, ʚʳʜʝʣʝʥʠʝ ʟʦʥʳ 

concavum ʚ ʤʘʣʦʤʦʱʥʦʤ ʦʩʥʦʚʘʥʠʠ ʥʝʢʫʯʘʥʩʢʦʡ ʩʚʠʪʳ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʥʘʣʠʯʠʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʦʥʳ ʠ ʚ ʙʘʟʘʣʴʥʳʭ ʩʣʦʷʭ ʣʝʢʝʝʨʩʢʦʡ ʩʚʠʪʳ ʊʦʤʧʦʥʩʢʦʡ ʩʪʨʫʢʪʫʨʥʦ-

ʬʘʮʠʘʣʴʥʦʡ ʟʦʥʳ, ʩʦʩʝʜʩʪʚʫʶʱʝʡ ʩ ɸʣʣʘʭ-ʖʥʴʩʢʦʡ ʠ ʂʦʙʶʤʠʥʩʢʦʡ ʟʦʥʘʤʠ (ʩʤ. ʈʠʩʫʥʦʢ 1). 

ɺʪʦʨʦʡ ʫʨʦʚʝʥʴ (2,5 ʤ ʚʳʰʝ ʧʦʜʦʰʚʳ ʥʝʢʫʯʘʥʩʢʦʡ ʩʚʠʪʳ) ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʝʜʠʥʩʪʚʝʥʥʳʤ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʨʫʧʥʳʤ ʵʢʟʝʤʧʣʷʨʦʤ ʚʠʜʘ Otoceras boreale Spath, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʚ 

ʦʩʥʦʚʘʥʠʠ ʪʨʠʘʩʘ ɸʨʢʪʠʯʝʩʢʦʡ ʂʘʥʘʜʳ [13] ʠ ɺʦʩʪʦʯʥʦʡ ɻʨʝʥʣʘʥʜʠʠ [3,12]. ɺ ɺʝʨʭʦʷʥʴʝ 

ʦʩʥʦʚʥʳʝ ʥʘʭʦʜʢʠ O. boreale ʧʨʦʠʩʭʦʜʷʪ ʠʟ ʥʠʞʥʠʭ ʯʘʩʪʝʡ ʥʝʢʫʯʘʥʩʢʦʡ ʠ ʣʝʢʝʝʨʩʢʦʡ ʩʚʠʪ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ɸʣʣʘʭ-ʖʥʴʩʢʦʡ ʠ ʊʦʤʧʦʥʩʢʦʡ ʉʌɿ. ʀʩʭʦʜʷ ʠʟ ʧʦʩʣʝʜʥʠʭ ʜʘʥʥʳʭ ʧʦ 

ʩʦʜʝʨʞʘʥʠʷʤ ʩʪʘʙʠʣʴʥʳʭ ʠʟʦʪʦʧʦʚ ʫʛʣʝʨʦʜʘ ʚ ʨʘʟʨʝʟʝ ʧʦʛʨʘʥʠʯʥʳʭ ʧʝʨʤʩʢʦ-ʪʨʠʘʩʦʚʳʭ 

ʦʪʣʦʞʝʥʠʡ ʨʫʯ. ʉʫʦʣ (ʧʨʘʚʦʙʝʨʝʞʴʝ ʨ. ʉʝʪʦʨʳʤ) [2,15], ʚʪʦʨʦʡ ʤʠʥʠʤʫʤ ʟʥʘʯʝʥʠʡ ŭ13Corg 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʦʟʣʝ ʛʨʘʥʠʮʳ ʟʦʥ O. concavum ʠ O. boreale [14]. ʕʪʦʪ ʤʠʥʠʤʫʤ ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʩʦ 

ʚʪʦʨʳʤ ʥʝʛʘʪʠʚʥʳʡ ʠʟʦʪʦʧʥʦ-ʫʛʣʝʨʦʜʥʳʤ ʵʢʩʢʫʨʩʦʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚʦʟʣʝ ʛʨʘʥʠʮʳ ʧʝʨʤʠ ʠ 

ʪʨʠʘʩʘ ʚ ʛʣʦʙʘʣʴʥʦʤ ʩʪʨʘʪʦʪʠʧʝ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʠʥʜʩʢʦʛʦ ʷʨʫʩʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʖʞʥʦʤ 

ʂʠʪʘʡ [15 ï ʈʠʩʫʥʦʢ 3].  

ʀʤʝʶʱʠʝʩʷ ʭʝʤʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʦʚʤʝʩʪʠʪʴ ʛʨʘʥʠʮʫ ʟʦʥ 

O. concavum ʠ O. boreale ʚ ʖʞʥʦʤ ɺʝʨʭʦʷʥʴʝ ʩ ʧʝʨʤʩʢʦ-ʪʨʠʘʩʦʚʦʡ ʛʨʘʥʠʮʝʡ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʧʦʥʠʤʘʥʠʠ [6]. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʢʦʙʶʤʠʥʩʢʦʤ ʨʘʟʨʝʟʝ (ʊʠʷʨʷʭ-ʂʦʙʶʤʝ) ʛʨʘʥʠʮʘ ʧʝʨʤʠ ʠ 

ʪʨʠʘʩʘ, ʚʝʨʦʷʪʥʦ, ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ ʦʪ 1 ʤ ʜʦ 2,5 ʤ ʦʪ ʧʦʜʦʰʚʳ ʥʝʢʫʯʘʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ 

[9] ʠ ʦʜʥʦʠʤʝʥʥʦʡ ʩʚʠʪʳ, ʯʪʦ ʥʘ 2ï2,5 ʤ ʥʠʞʝ, ʯʝʤ ʚ ʨʘʟʨʝʟʝ ʧʦ ʨʫʯ. ʉʫʦʣ ʧʨʘʚʦʙʝʨʝʞʴʷ ʨ. 

ʉʝʪʦʨʳʤ. 

 

3. ɺʳʚʦʜʳ 

ɺ ʂʦʙʶʤʠʥʩʢʦʡ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʦʡ ʟʦʥʝ ʖʞʥʦʛʦ ɺʝʨʭʦʷʥʴʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʥʝʢʫʯʘʥʩʢʦʡ 

("ʝʢʯʘʥʩʢʦʡ") ʩʚʠʪʳ ʚʳʜʝʣʝʥʳ ʦʪʦʮʝʨʘʩʦʚʳʝ ʩʣʦʠ, ʨʘʟʜʝʣʝʥʥʳʝ ʥʘ ʟʦʥʳ O. concavum (ʚʝʨʭʠ 

ʧʝʨʤʠ) ʠ O. boreale (ʦʩʥʦʚʘʥʠʝ ʪʨʠʘʩʘ). ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʚ 

ʢʦʙʶʤʠʥʩʢʦʤ ʨʘʟʨʝʟʝ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʛʦ ʧʝʨʝʨʳʚʘ ʥʘ ʛʨʘʥʠʮʝ ʧʝʨʤʠ ʠ ʪʨʠʘʩʘ. ɺʧʝʨʚʳʝ ʥʘ 

ʉʝʚʝʨʦ-ɺʦʩʪʦʢʝ ʈʦʩʩʠʠ ʟʦʥʘ O. concavum ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʘ ʟʘ ʧʨʝʜʝʣʘʤʠ ɸʣʣʘʭ-

ʖʥʴʩʢʦʡ ʉʌɿ. ʇʨʠʩʫʪʩʪʚʠʝ ʙʘʟʘʣʴʥʦʡ ʟʦʥʳ ʦʪʦʮʝʨʘʩʦʚʳʭ ʩʣʦʝʚ (ʟʦʥʘ concavum) ʚ ʦʩʥʦʚʘʥʠʠ 

ʥʝʢʫʯʘʥʩʢʦʡ ʩʚʠʪʳ ʂʦʙʶʤʠʥʩʢʦʡ ʉʌɿ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʘʛʘʪʴ ʧʨʠʩʫʪʩʪʚʠʝ ʵʪʦʡ ʟʦʥʳ ʠ ʚ 

ʩʦʩʝʜʥʝʡ ʊʦʤʧʦʥʩʢʦʡ ʉʌɿ, ʛʜʝ ʥʠʞʥʷʷ ʯʘʩʪʴ ʣʝʢʝʝʨʩʢʦʡ ʩʚʠʪʳ (ʥʝʢʫʯʘʥʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ) 

ʘʤʤʦʥʦʠʜʝʷʤʠ ʥʝ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ  

ʀʟʫʯʝʥʠʝ ʘʤʤʦʥʦʠʜʝʡ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʅʌ (ʧʨʦʝʢʪ ˉ 19-17-00178). 

ʇʦʣʝʚʳʝ ʨʘʙʦʪʳ ʧʨʦʚʝʜʝʥʳ ʧʦ ʛʦʩʟʘʜʘʥʠʶ ʀɻɸɹʄ ʉʆ ʈɸʅ. 
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ɻɽʆɼʀʅɸʄʀʏɽʉʂɸʗ ʇʆɿʀʎʀʗ ʄɽʉʊʆʈʆɾɼɽʅʀʁ Au-Cu-Mo-

ʇʆʈʌʀʈʆɺʆʁ ʉɽʈʀʀ ɿɸɹɸʁʂɸʃʆ-ɸʄʋʈʉʂʆɻʆ ʈɽɻʀʆʅɸ 

ʉʝʨʛʝʡ ʃʝʪʫʥʦʚ, ɸʣʝʢʩʝʡ ʂʦʨʦʣʴʢʦʚ, ʉʝʨʛʝʡ ʉʘʩʠʤ 
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GEODYNAMI C POZISIN DEPOSITS Au-Cu-Mo-PORHYRY SEREIS  

TRANSBAIKAL -AMYRSK REGION  

Sergei Letunov, Aleksei Korolkov, Sergei Sasim 

Irkutsk State University, 3 Lenin St., Irkutsk, 664000, Russia 

 

Annotation. The tectonic features of the location of the Porphyry series deposits and their 

association with the ore zones of the Argunsk terrain and the southern margin of the North 

Asian continent (the Trans-Baikal-Aldan-Stanovoy region), which are active-marginal 

zones of the Mongol-Okhotsk Paleoocean (southern and northern, respectively) are 

analyzed. The position and age of mineralization were controlled by the development above 

different age plume areas. 

 

1. ɺʚʝʜʝʥʠʝ 

ɺ ʨʫʜʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ (ʈʄʉ) ʧʦʨʬʠʨʦʚʦʡ ʩʝʨʠʠ, ʧʦʤʠʤʦ ʩʦʙʩʪʚʝʥʥʦ ʵʪʘʣʦʥʥʦʡ Au-

Cu-ʄʦ-ʧʦʨʬʠʨʦʚʦʡ ʬʦʨʤʘʮʠʠ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʛʦ ʛʝʥʝʟʠʩʘ, ʚʭʦʜʷʪ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʠʤʝʶʱʠʝ 

ʧʨʠʟʥʘʢʠ ʜʨʫʛʠʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ: ʟʦʣʦʪʦ-ʤʝʜʥʦ-ʩʢʘʨʥʦʚʳʭ, ʵʧʠʪʝʨʤʘʣʴʥʳʭ ʟʦʣʦʪʦ-

ʩʝʨʝʙʨʷʥʳʭ, ʩʪʨʘʪʠʬʦʨʤʥʳʭ ʤʝʜʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ, ʩʪʨʘʪʠʬʦʨʤʥʳʭ ʩʚʠʥʮʦʚʦ-ʮʠʥʢʦʚʳʭ, 

ʚʫʣʢʘʥʦʛʝʥʥʦ-ʤʝʜʥʦʢʦʣʯʝʜʘʥʥʳʭ, ʤʝʜʥʦʨʫʜʥʳʭ ʟʦʥ ʚʪʦʨʠʯʥʦʛʦ ʩʫʣʴʬʠʜʥʦʛʦ ʦʙʦʛʘʱʝʥʠʷ, 

ʵʢʩʧʣʦʟʠʚʥʳʭ ʪʨʫʙʦʢ ʚʟʨʳʚʘ ʩ ʚʢʨʘʧʣʝʥʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʧʦʣʠʩʫʣʴʬʠʜʦʚ [1]. ʂ ʥʘʩʪʦʷʱʝʤʫ 

ʚʨʝʤʝʥʠ ʚ ʵʪʫ ʛʨʫʧʧʫ ʜʦʙʘʚʣʝʥʳ ʠ ʜʨʫʛʠʝ ʪʠʧʳ ï ʨʝʜʢʦʤʝʪʘʣʣʴʥʦ-ʬʪʦʨʦʥʦʩʥʳʝ ʘʣʴʙʠʪʠʪʦ-

ʛʨʝʡʟʝʥʦʚʳʝ, ʟʦʣʦʪʦ-ʧʦʨʬʠʨʦʚʳʝ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʝ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʘʡʢʘʤʠ ʛʨʘʥʠʪ-ʧʦʨʬʠʨʦʚ ʠ 

ʛʨʦʨʫʜʠʪʦʚ. ɺ ʮʝʣʦʤ ʠʭ ʛʝʦʣʦʛʦ-ʛʝʥʝʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʨʫʧʥʫʶ ʈʄʉ 

ʛʣʫʙʠʥʥʦʛʦ ʟʘʣʦʞʝʥʠʷ, ʚʝʥʯʘʶʱʫʶʩʷ ʢʘʣʴʜʝʨʘʤʠ, ʞʝʨʣʦʚʠʥʘʤʠ ʩʦ ʰʪʦʢʘʤʠ ʠ ʜʘʡʢʘʤʠ 

ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʭ ʧʦʨʦʜ [2]. ʇʨʠ ʵʪʦʤ ʨʫʜʦʥʦʩʥʳʝ ʚʫʣʢʘʥʦʧʣʫʪʦʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʳ ʠʤʝʶʪ 

ʚʝʩʴʤʘ ʧʝʩʪʨʳʡ ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʡ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʪ ʛʘʙʙʨʦ-ʜʠʦʨʠʪ-ʪʦʥʘʣʠʪ-

ʧʣʘʛʠʦʛʨʘʥʠʪʥʦʛʦ (S ʪʠʧ) ʩ ʢʦʤʘʛʤʘʪʠʯʥʳʤʠ ʠʤ ʙʘʟʘʣʴʪ-ʘʥʜʝʟʠʪ (ʘʜʘʢʘʠʪ)-ʜʘʮʠʪʦʚʳʤʠ ʠ 

ʣʘʪʠʪʦʚʳʤʠ ʚʫʣʢʘʥʠʪʘʤʠ (I  ʪʠʧ) ʜʦ ʜʠʦʨʠʪ-ʛʨʘʥʦʜʠʦʨʠʪ-ʤʦʥʮʦʥʠʪʦʚ (ʄ-ʪʠʧ) ʠ ʛʨʘʥʠʪʦʚ ʩ 

ʩʦʧʫʪʩʪʚʫʶʱʠʤʠ ʜʘʮʠʪ-ʨʠʦʣʠʪʦʚʳʤʠ ʩʝʨʠʷʤʠ. ɿʘʚʝʨʰʘʶʪ ʨʷʜ ï ʛʨʘʥʦʩʠʝʥʠʪ-ʩʠʝʥʠʪʳ, 

ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʝ ʩ ʰʦʰʦʥʠʪʘʤʠ, ʛʨʦʨʫʜʠʪʘʤʠ, ʩʝʣʴʚʩʙʝʨʛʠʪʘʤʠ ʠ ʪʨʘʭʠʪʘʤʠ (ɸ-ʪʠʧ). ʅʝʨʝʜʢʠ 

ʩʨʝʜʠ ʥʠʭ ʠ ʙʠʤʦʜʘʣʴʥʳʝ ʚʳʩʦʢʦʢʘʣʠʝʚʳʝ ʙʘʟʘʣʴʪ-ʨʠʦʣʠʪʦʚʳʝ ʩʝʨʠʠ ʠ ʛʠʙʨʠʜʥʳʝ ʜʘʡʢʠ. ʇʨʠ 

ʵʪʦʤ ʫʢʘʟʘʥʥʳʝ ʤʘʛʤʘʪʠʯʝʩʢʠʝ ʩʝʨʠʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʩʪʘʥʦʚʦʢ: 

ʦʪ ʘʢʪʠʚʥʦʦʢʨʘʠʥʥʳʭ (ɸʂʆ) ʠ ʦʩʪʨʦʚʦʜʫʞʥʳʭ ʜʦ ʢʦʣʣʠʟʠʦʥʥʳʭ. ʂ ʧʦʜʦʙʥʦʤʫ ʪʠʧʫ, ʛʜʝ 

ʩʦʚʤʝʱʝʥʳ ʚʩʝ ʵʪʠ ʪʠʧʳ ʦʙʩʪʘʥʦʚʦʢ ʠ ʦʪʥʦʩʠʪʩʷ ʪʝʨʨʠʪʦʨʠʷ ɿʘʙʘʡʢʘʣʦ-ɸʤʫʨʩʢʦʛʦ ʨʝʛʠʦʥʘ [3]. 

ɺʩʪʨʝʯʘʶʱʠʝʩʷ ʟʜʝʩʴ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʨʬʠʨʦʚʦʡ ʩʝʨʠʠ ʦʪʣʠʯʘʶʪʩʷ 

ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʨʦʜʫʢʪʦʚ ʧʦʣʠʛʝʥʥʦʛʦ ʨʘʟʥʦʚʦʟʨʘʩʪʥʦʛʦ ʨʫʜʦʛʝʥʝʟʘ [4] ʠ ʤʘʛʤʘʪʠʟʤʘ, 

ʚʳʟʚʘʥʥʦʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ ʨʷʜʘ ʛʦʨʷʯʠʭ ʦʙʣʘʩʪʝʡ, ʦʧʨʝʜʝʣʠʚʰʠʭ 

ʩʚʦʝʦʙʨʘʟʠʝ ʪʝʢʪʦʥʠʢʠ, ʠʩʪʦʨʠʠ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʦʡ ʟʦʥʘʣʴʥʦʩʪʠ [5]. 

 

2. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʧʣʶʤʦʚʳʭ ʩʪʨʫʢʪʫʨ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ ʵʪʘʧʝ ʟʘʢʨʳʪʠʷ 

ʧʘʣʝʦʦʢʝʘʥʦʚ ʢʘʢ ʩʦʧʨʷʞʝʥʥʳʭ ʩ ʵʪʠʤ ʧʨʦʮʝʩʩʦʤ ʧʦ ʤʝʭʘʥʠʟʤʫ çʬʦʨʤʠʨʫʶʱʠʡʩʷ ʢʦʥʪʠʥʝʥʪ-

ʩʫʧʝʨʧʣʶʤè, ʦʧʠʩʘʥʥʦʤʫ ʄ.ʀ. ʂʫʟʴʤʠʥʳʤ ʠ ʜʨ. (2016). ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʩʙʣʠʞʝʥʠʝ ʜʚʫʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʙʣʦʢʦʚ ʠ ʧʦʛʨʫʞʘʶʱʠʭʩʷ ʧʦʜ ʥʠʭ ʬʨʦʥʪʘʣʴʥʳʭ ʟʦʥ 

ʩʫʙʜʫʢʮʠʠ: ʩ ʩʝʚʝʨʘ - ʉʝʚʝʨʦ-ɸʟʠʘʪʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ (ʩ ʄʘʣʭʘʥʦ-ʇʨʠʰʠʣʢʠʥʩʢʦ-

ɺʝʨʭʥʝʘʤʫʨʩʢʦʡ ɸʂʆ), ʘ ʩ ʶʛʘ ï ɸʨʛʫʥʩʢʠʤ ʪʝʨʨʝʡʥʦʤ,  ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʚ ʥʘʭʦʜʷʱʝʡʩʷ 
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ʤʝʞʜʫ ʥʠʤʠ ʫʟʢʦʡ ʟʦʥʝ ʟʘʢʨʳʪʠʷ ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʦʛʦ ʧʘʣʝʦʦʢʝʥʘ, ʧʨʦʠʟʦʰʣʦ ʩʤʳʢʘʥʠʝ ʥʝ 

ʪʦʣʴʢʦ ʝʛʦ ʙʝʨʝʛʦʚ, ʥʦ ʟʦʥ ʩʫʙʜʫʢʮʠʠ. ʕʪʦ ʦʙʫʩʣʦʚʠʣʦ, ʩʥʘʯʘʣʘ, ʚʜʚʦʝ ʫʩʢʦʨʝʥʥʦʝ ʧʝʨʝʧʦʣʥʝʥʠʝ 

ʩʣʵʙʘʤʠ ʧʦʜʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʣʠʪʦʩʬʝʨʳ, ʠʭ ʙʳʩʪʨʳʡ ʦʪʨʳʚ ʠ ʧʦʛʨʫʞʝʥʠʝ ʜʦ ʩʣʦʷ D2, ʘ ʟʘʪʝʤ 

ʚʩʢʦʨʝ ʠ ʘʥʦʤʘʣʴʥʫʶ ʦʪʚʝʪʥʫʶ ʘʢʪʠʚʠʟʘʮʠʶ (ʚʩʧʳʰʢʫ) ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʣʶʤʦʚ ʠ ʛʦʨʷʯʠʭ 

ʪʦʯʝʢ. ʅʘʣʠʯʠʝ ʧʦʜʦʙʥʳʭ ʧʣʶʤʦʚʳʭ ʩʪʨʫʢʪʫʨ ʧʨʠʚʦʜʠʣʦ ʢ ʤʝʪʘʤʦʨʬʠʟʤʫ, ʛʨʘʥʠʪʠʟʘʮʠʠ ʠ 

ʯʘʩʪʠʯʥʦʤʫ ʧʣʘʚʣʝʥʠʶ ʢʘʢ ʧʦʨʦʜ ʩʘʤʠʭ ʧʘʣʝʦʩʫʙʜʫʢʮʠʦʥʥʳʭ ʟʦʥ, ʪʘʢ ʠ ʥʠʟʦʚ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ 

ʱʠʪʦʚ (ɸʣʜʘʥʦ-ʉʪʘʥʦʚʦʛʦ). ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʠʣ ʤʘʩʩʦʚʳʡ ʢʦʣʣʠʟʠʦʥʥʳʡ ʠ 

ʧʦʩʪʢʦʣʣʠʟʠʦʥʥʳʡ ʛʨʘʥʠʪʦʠʜʥʳʡ ʤʘʛʤʘʪʠʟʤ, ʘ ʚʦ ʚʪʦʨʦʤ ï ɦ ʝʣʦʯʥʦʡ.  ɹʠʤʦʜʘʣʴʥʳʡ ʚʫʣʢʘʥʠʟʤ 

ʪʷʛʦʪʝʣ ʢ ʟʦʥʘʤ ʛʣʫʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ, ʨʘʩʩʝʢʘʚʰʠʭ ʥʘʜʧʣʶʤʦʚʳʝ ʦʙʣʘʩʪʠ. 

ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʦʜʪʦʢʘ ʛʣʫʙʠʥʥʦʡ ʵʥʝʨʛʠʠ, ʚʝʱʝʩʪʚʘ ʠ ʬʣʶʠʜʦʚ ʈʄʉ 

ʧʦʨʬʠʨʦʚʦʛʦ ʪʠʧʘ ʧʨʠʦʙʨʝʪʘʶʪ ʥʝ ʪʦʣʴʢʦ ʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ, ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʧʦ ʬʘʮʠʷʤ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʣʦʱʘʜʥʳʤ ʤʝʪʘʩʦʤʘʪʦʟʦʤ, ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ ʦʨʫʜʝʥʝʥʠʷ, ʥʦ 

ʠ ʠʤʝʶʪ ʦʪʯʝʪʣʠʚʫʶ ʩʚʷʟʴ ʩ ʛʝʦʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ çʧʝʨʝʨʘʙʘʪʳʚʘʝʤʦʛʦè ʧʨʦʪʦʣʠʪʘ. ɺ 

ʩʣʫʯʘʷʭ ʟʘʨʦʞʜʝʥʠʷ ʈʄʉ ʚ ʘʢʢʨʝʮʠʦʥʥʳʭ ʧʨʠʟʤʘʭ, ʩʣʦʞʝʥʥʳʭ ʪʝʨʨʠʛʝʥʥʦ-ʬʣʠʰʝʚʳʤʠ 

ʪʦʣʱʘʤʠ ʪʫʨʙʠʜʠʪʦʚʳʭ ʙʘʩʩʝʡʥʦʚ ʠ ʟʘʜʫʛʦʚʳʭ ʤʦʨʝʡ, ʩʦʜʝʨʞʘʚʰʠʭ ʥʘʜʢʣʘʨʢʦʚʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʝʜʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʙʦʨʘʪʳ, ʨʘʟʚʠʚʘʝʪʩʷ ʨʝʜʢʦʤʝʪʘʣʣʴʥʘʷ ʨʫʜʥʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ 

ʘʣʴʙʠʪʠʪʦ-ʛʨʝʡʟʝʥʦʚʳʭ ʠ ʢʚʘʨʮʝʚʦ-ʨʝʜʢʦʤʝʪʘʣʣʴʥʦ-ʬʪʦʨʦʥʦʩʥʳʭ ʨʫʜ Sn, W, Li, Be, Ta, Nb 

ʧʦʨʬʠʨʦʚʦʡ ʩʝʨʠʠ [6,7]. ʇʨʠ ʟʘʨʦʞʜʝʥʠʠ ʈʄʉ ʚ ʢʘʨʙʦʥʘʪʩʦʜʝʨʞʘʱʠʭ ʪʦʣʱʘʭ ʟʘʜʫʛʦʚʳʭ ʤʦʨʝʡ, 

ʩʦʜʝʨʞʘʚʰʠʭ ʥʘʜʢʣʘʨʢʦʚʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʣʠʤʝʪʘʣʣʦʚ, ʵʚʘʧʦʨʠʪʳ, ʜʦʣʦʤʠʪʳ ʠ ʙʦʨ, 

ʨʘʟʚʠʚʘʝʪʩʷ ʤʝʜʥʦ-ʩʚʠʥʝʮ-ʮʠʥʢ-ʧʦʨʬʠʨʦʚʦʝ, ʩʚʠʥʮʦʚʦ-ʮʠʥʢʦʚʦ-ʩʢʘʨʥʦʚʦʝ, ʢʚʘʨʮʝʚʦ-

ʧʦʣʠʩʫʣʴʬʠʜʥʦʝ ʦʨʫʜʝʥʝʥʠʝ, ʩʦʜʝʨʞʘʱʝʝ ʩʦʧʫʪʩʪʚʫʶʱʫʶ ʪʫʨʤʘʣʠʥʦʚʫʶ ʠ ʬʣʶʦʨʠʪʦʚʫʶ 

ʤʠʥʝʨʘʣʠʟʘʮʠʶ. ʇʨʠ ʟʘʨʦʞʜʝʥʠʠ ʧʦʨʬʠʨʦʚʳʭ ʈʄʉ ʚ ʥʠʞʥʠʭ ʠ ʩʨʝʜʥʠʭ ʯʘʩʪʷʭ ʠʥʪʝʥʩʠʚʥʦ 

ʛʨʘʥʠʪʠʟʠʨʦʚʘʥʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʳ ɸʣʜʘʥʦ-ʉʪʘʥʦʚʦʛʦ ʱʠʪʘ, ʛʜʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʜʳ ʠ ʨʷʜʘ 

ʣʝʪʫʯʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʙʳʣʦ ʚ ʜʝʬʠʮʠʪʝ, ʘ ʢʨʝʤʥʝʟʝʤʘ ʠ ʘʣʶʤʦʩʠʣʠʢʘʪʦʚ ʚ ʠʟʙʳʪʢʝ, ʧʨʦʷʚʣʷʝʪʩʷ 

ʟʦʣʦʪʦ-ʤʦʣʠʙʜʝʥ-ʧʦʨʬʠʨʦʚʘʷ, ʟʦʣʦʪʦ-ʧʦʨʬʠʨʦʚʘʷ, ʤʦʣʠʙʜʝʥ-ʧʦʨʬʠʨʦʚʘʷ ʚ ʤʦʥʮʦʥʠʪ-, 

ʧʣʘʛʠʦʛʨʘʥʠʪ-, ʛʨʘʥʦʜʠʦʨʠʪ-, ʛʨʘʥʠʪ- ʠ ʩʠʝʥʠʪ-ʧʦʨʬʠʨʦʚʳʭ ʩʫʙʚʫʣʢʘʥʠʯʝʩʢʠʭ ʰʪʦʢʘʭ ʠ ʜʘʡʢʘʭ. 

ɼʝʪʘʣʠ ʩʚʦʝʦʙʨʘʟʠʷ ʤʝʪʘʣʣʦʛʝʥʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʨʬʠʨʦʚʦʡ ʩʝʨʠʠ ʟʘʚʠʩʷʪ ʠ ʦʪ ʚʨʝʤʝʥʠ 

ʧʦʵʪʘʧʥʦʛʦ ʟʘʢʨʳʪʠʷ ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʦʛʦ ʦʢʝʘʥʘ. ʊʘʢ, ʥʘ ʩʚʦʝʤ ʟʘʧʘʜʥʦʤ ʬʣʘʥʛʝ, ʪ.ʝ. ʚ 

ɿʘʙʘʡʢʘʣʦ-ʄʦʥʛʦʣʴʩʢʦʤ ʨʝʛʠʦʥʝ, ʦʥ ʧʦʣʥʦʩʪʴʶ ʟʘʢʨʳʣʩʷ ʥʘ ʨʫʙʝʞʝ ʨʘʥʥʝʡ ʠ ʩʨʝʜʥʝʡ ʶʨʳ. ɺ 

ʅʠʞʥʝ-ʇʨʠʘʤʫʨʩʢʦʤ ʨʝʛʠʦʥʝ ʧʦʣʥʦʩʪʴʶ ʦʢʝʘʥʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠʩʯʝʟʣʦ ʫʞʝ ʪʦʣʴʢʦ ʚ ʢʦʥʮʝ 

ʚʝʨʭʥʝʶʨʩʢʦ-ʨʘʥʥʝʤʝʣʦʚʦʛʦ ʚʨʝʤʝʥʠ [8]. ʇʨʠ ʵʪʦʤ ʵʪʦʪ ʧʨʦʮʝʩʩ ʥʘʯʘʣʴʥʦʡ ʬʘʟʳ ʟʘʢʨʳʪʠʷ 

ʧʨʦʠʩʭʦʜʠʣ ʥʘʜ ɸʟʠʘʪʩʢʠʤ ʩʫʧʝʨʧʣʶʤʦʤ, ʠʤʝʶʱʠʤ ʥʘ ʨʫʙʝʞʝ ʧʦʟʜʥʝʛʦ ʧʘʣʝʦʟʦʷ ʠ ʨʘʥʥʝʛʦ 

ʤʝʟʦʟʦʷ ʜʠʘʤʝʪʨ ʦʢʦʣʦ 8,3 ʪʳʩ. ʢʤ [9]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʝʛʦ ʚʳʨʦʞʜʝʥʠʷ, ʢ ʩʨʝʜʥʝʤʫ ʤʝʟʦʟʦʶ ʦʥ 

ʨʘʩʧʘʣʩʷ ʥʘ ʉʠʙʠʨʩʢʠʡ ʠ ʊʘʨʠʤʩʢʠʡ (ʩ ʨʘʟʤʝʨʘʤʠ ʧʦ 1500 ï 2000 ʢʤ) [10] ʠ ʩʝʨʠʶ ʟʥʘʯʠʪʝʣʴʥʦ 

ʤʝʥʴʰʠʭ ʧʦ ʝʛʦ ʧʝʨʠʬʝʨʠʠ: ʍʘʥʛʘʡʩʢʠʡ, ɸʣʜʘʥʦ-ɿʝʡʩʢʠʡ (ʜʠʘʤʝʪʨʦʤ ʦʢʦʣʦ 800 ʢʤ) [11], 

ɺʦʩʪʦʯʥʦ-ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʠ ʜʘʣʝʝ ʥʘ ʚʦʩʪʦʢ - ʄʘ-̫ʉʝʣʝʤʜʞʠʥʩʢʠʡ (ʜʠʘʤʝʪʨʦʤ 350 ï 450 ʢʤ) [12]. 

ɺ ʮʝʣʦʤ ʚʩʝ ʦʥʠ ʚʳʩʪʨʘʠʚʘʶʪʩʷ ʚ ʚʠʜʝ ʝʜʠʥʦʡ ʮʝʧʦʯʢʠ, ʩʦʚʧʘʜʘʶʱʝʡ ʩ ʦʩʴʶ ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʦʡ 

ʟʦʥʳ. 

ɺ ʨʝʛʠʦʥʘʣʴʥʦʤ ʧʣʘʥʝ ʦʩʴ ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʦʡ ʟʦʥʳ ʷʚʣʷʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʦʡ ʦʩʴʶ ʟʝʨʢʘʣʴʥʦʡ 

ʩʠʤʤʝʪʨʠʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʷʩʦʚʦʤʫ ʨʘʟʤʝʱʝʥʠʶ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʨʬʠʨʦʚʦʡ ʩʝʨʠʠ. ʉ ʩʝʚʝʨʘ 

ʦʪ ʥʝʸ ʨʘʟʤʝʱʘʝʪʩʷ ʄʘʣʭʘʥʦ-ʇʨʠʰʠʣʢʠʥʩʢʦ-ɺʝʨʭʥʝʘʤʫʨʩʢʠʡ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʠʡ ʧʦʷʩ, 

ʥʘʩʣʝʜʫʶʱʠʡ ʦʜʥʦʠʤʝʥʥʫʶ ʟʦʥʫ ɸʂʆ, ʘ ʩ ʶʛʘ ï ʉʝʚʝʨʦ-ɸʤʫʨʩʢʠʡ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʠʡ ʧʦʷʩ, 

ʥʘʩʣʝʜʫʶʱʠʡ ʩʝʚʝʨʥʫʶ ʧʝʨʠʬʝʨʠʶ ɸʤʫʨʩʢʦʡ ɸʂʆ. ɺ ʧʝʨʚʦʤ ʧʦʷʩʝ ʧʨʦʬʠʣʠʨʫʶʱʝʝ ʟʦʣʦʪʦ-

ʤʝʜʥʦ-ʤʦʣʠʙʜʝʥ-ʧʦʨʬʠʨʦʚʦʝ ʦʨʫʜʝʥʝʥʠʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʝʜʥʦ-ʤʦʣʠʙʜʝʥʦʚʦʡ (ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʕʨʜʵʥʵʜ, ʀʜʝʨʩʢʦʝ, ʆʣʝʢʤʠʥʩʢʦʝ, ɸʤʘʥʘʥ-ʄʘʢʠʪʩʢʦʝ), ʟʦʣʦʪʦ-ʧʦʨʬʠʨʦʚʦʡ (ɼʘʨʘʩʫʥʩʢʦʝ, 

ʂʘʨʠʡʩʢʦʝ, ʂʣʶʯʝʚʩʢʦʝ, ʋʢʦʥʠʢ, ʂʠʨʦʚʩʢʦʝ, ɿʦʣʦʪʘʷ ɻʦʨʘ), ʤʦʣʠʙʜʝʥ-ʧʦʨʬʠʨʦʚʦʡ (ɾʠʨʝʢʝʥ, 

ɼʘʚʝʥʜʠʥʩʢʦʝ, ʆʨʝʢʠʪʢʘʥʩʢʦʝ) ʠ ʟʦʣʦʪʦ-ʤʦʣʠʙʜʝʥ-ʧʦʨʬʠʨʦʚʦʡ (ɹʝʨʝʠʥʩʢʦʝ) ʨʫʜʥʳʤʠ 

ʬʦʨʤʘʮʠʷʤʠ. ɺʦ ʚʪʦʨʦʤ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʦʤ ʧʦʷʩʝ ʨʘʟʚʠʪ ʪʦʪ ʞʝ (ʟʦʣʦʪʦ)-ʤʝʜʥʦ-ʤʦʣʠʙʜʝʥ-

ʧʦʨʬʠʨʦʚʳʡ ʪʠʧ ʦʨʫʜʝʥʝʥʠʷ, ʥʦ ʠʤʝʶʱʠʡ ʙʦʣʝʝ ʤʝʜʥʦ- ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʫʶ (ʩ ʩʝʨʝʙʨʦʤ) 

ʩʧʝʮʠʘʣʠʟʘʮʠʶ: ɹʫʛʜʘʠʥʩʢʦʝ, ɹʳʩʪʨʠʥʩʢʦʝ, ʃʫʛʦʢʘʥʩʢʦʝ, ʀʢʘʥʩʢʦʝ, ɹʦʨʛʫʣʠʢʘʥʩʢʦʝ ʠ ʜʨʫʛʠʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ɿʜʝʩʴ ʦʪʤʝʯʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʦʥʠʞʝʥʥʘʷ ʟʦʣʦʪʦʥʦʩʥʦʩʪʴ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚʩʝʡ 
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ʧʦʨʬʠʨʦʚʦʡ ʩʝʨʠʠ, ʥʦ ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʤ ʤʝʜʥʦ-ʤʦʣʠʙʜʝʥʦʚʦʤ ʝʸ ʫʢʣʦʥʝ (ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʏʘʣʠʢʦʫ, ɺʠʥʠʛʝʪʠʰʘʥʴ, ɸʨʳʥʥʫʨʩʢʦʝ, ʐʘʭʪʘʤʠʥʩʢʦʝ ʠ ʜʨ.). 
ʅʝʢʦʪʦʨʦʝ ʨʘʟʣʠʯʠʝ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʝ ʚ ʩʦʩʪʘʚʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʠʭ ʧʦʷʩʦʚ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʝʨʚʳʡ (çʟʦʣʦʪʦ-ʤʦʣʠʙʜʝʥʦʚʳʡè ʪʠʧ) ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʟʘ ʩʯʝʪ ʘʢʪʠʚʠʟʘʮʠʠ 

ʨʘʥʥʝʜʦʢʝʤʙʨʠʡʩʢʦʡ ʢʦʨʳ ʉʝʚʝʨʦ-ɸʟʠʘʪʩʢʦʛʦ ʢʦʥʪʠʥʝʥʪʘ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʨʘʟʚʠʪʠʝʤ çʨʫʜʦʛʝʥʝʨʠʨʫʶʱʠʭè ʧʦʨʬʠʨʦʚʳʭ ʠʥʪʨʫʟʠʡ, ʦʪʥʦʩʷʱʠʭʩʷ ʚ ʦʩʥʦʚʥʦʤ ʢ ɸ-ʪʠʧʫ 

(ʩʠʝʥʠʪʳ, ʤʦʥʮʦʥʠʪʳ, ʛʨʘʥʦʩʠʝʥʠʪʳ) ʠ I-ʪʠʧʫ (ʧʣʘʛʠʦʛʨʘʥʠʪʳ, ʪʦʥʘʣʠʪʳ), ʩʦʧʨʦʚʦʞʜʘʶʱʠʭʩʷ 

ʚʥʫʪʨʠʨʫʜʥʳʤʠ ʜʘʡʢʘʤʠ ʨʘʟʣʠʯʥʳʭ ʧʦʨʬʠʨʦʚ ʠ ʧʦʨʬʠʨʠʪʦʚ, ʧʨʠ ʥʝʙʦʣʴʰʦʤ ʫʯʘʩʪʠʠ ʠʥʪʨʫʟʠʡ 

ʙʠʤʦʜʘʣʴʥʦʡ ʩʝʨʠʠ. 

ɺʪʦʨʦʡ ʪʠʧ ʧʦʷʩʦʚ (çʤʝʜʥʦ-ʤʦʣʠʙʜʝʥ-ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʠʡè) ʨʘʟʚʠʚʘʣʩʷ ʚ ʧʨʝʜʝʣʘʭ ʩʨʝʜʥʝ-

ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʦʡ ʢʦʨʳ, ʩʣʘʛʘʶʱʝʡ ʧʝʨʠʬʝʨʠʶ ɸʨʛʫʥʩʢʦʛʦ ʪʝʨʨʝʡʥʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ 

ʦʩʥʦʚʥʦʤ ʪʫʪ ʪʠʧʠʯʝʥ ʙʠʤʦʜʘʣʴʥʳʡ ʙʘʟʘʣʴʪʦʠʜʥʳʡ ʤʘʛʤʘʪʠʟʤ ʄ-ʪʠʧʘ ʠ ʛʨʘʥʠʪʦʠʜʥʳʝ ʘʨʝʘʣ-

ʠʥʪʨʫʟʠʠ S-ʪʠʧʘ. ɿʜʝʩʴ, ʚ ʇʨʠʘʨʛʫʥʩʢʦʤ ʛʝʦʙʣʦʢʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ 

ʥʠʞʥʝʢʝʤʙʨʠʡʩʢʠʭ ʢʘʨʙʦʥʘʪʥʳʭ ʪʦʣʱ, ʦʪʤʝʯʘʝʪʩʷ ʩʚʠʥʮʦʚʦ-ʮʠʥʢʦʚʘʷ ʛʠʜʨʦʪʝʨʤʘʣʴʥʘʷ, 

ʢʚʘʨʮʝʚʦ-ʧʦʣʠʩʫʣʴʬʠʜʥʘʷ ʠ ʩʢʘʨʥʦʚʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ çʥʝʨʯʠʥʩʢʦʛʦè ʪʠʧʘ. ɺ ʚʝʨʭʥʝʶʨʩʢʦ-

ʥʠʞʥʝʤʝʣʦʚʳʭ ʢʘʣʴʜʝʨʘʭ, ʚʳʧʦʣʥʝʥʥʳʭ ʚʫʣʢʘʥʠʪʘʤʠ ʙʠʤʦʜʘʣʴʥʦʡ ʩʝʨʠʠ, ʨʘʟʚʠʪʦ 

ʧʨʦʤʳʰʣʝʥʥʦʝ ʫʨʘʥ-ʤʦʣʠʙʜʝʥ-ʧʦʨʬʠʨʦʚʦʝ ʦʨʫʜʝʥʝʥʠʝ (ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʉʪʨʝʣʴʮʦʚʩʢʦʛʦ 

ʨʫʜʥʦʛʦ ʧʦʣʷ). 

ɺ ʄʦʥʛʦʣʦ-ʆʭʦʪʩʢʦʡ (ɿʘʛʘʥʩʢʦ-ɸʛʠʥʩʢʦ-ɹʦʨʱʝʚʦʯʥʦʡ) ʟʦʥʝ, ʨʘʩʧʦʣʘʛʘʶʱʝʡʩʷ ʤʝʞʜʫ 

ʚʳʰʝʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʠʤʠ ʧʦʷʩʘʤʠ, ʘ ʠʤʝʥʥʦ ʚ ʍʵʥʪʝʡʩʢʦʤ, ɼʘʫʨʩʢʦʤ ʠ 

ɸʛʠʥʩʢʦʤ ʪʝʨʨʝʡʥʘʭ, ʧʦʣʫʯʠʣʠ ʨʘʟʚʠʪʠʝ ʢʘʨʙʦʥ-ʧʝʨʤʦ-ʪʨʠʘʩʦʚʳʝ ʠ ʥʠʞʥʝʶʨʩʢʠʝ ʪʫʨʙʠʜʠʪʦʚʳʝ 

ʢʦʤʧʣʝʢʩʳ, ʧʨʠ ʨʝʟʢʦ ʧʦʜʯʠʥʝʥʥʦʡ ʨʦʣʠ ʦʩʪʨʦʚʦʜʫʞʥʳʭ ʚʫʣʢʘʥʠʪʦʚ.  ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʟʜʝʩʴ 

ʧʨʦʬʠʣʠʨʫʶʱʝʡ ʚʳʩʪʫʧʠʣʘ ʨʝʜʢʦʤʝʪʘʣʣʴʥʘʷ ʤʠʥʝʨʘʣʠʟʘʮʠʷ. ʕʪʦ ʤʝʜʥʦ-ʤʦʣʠʙʜʝʥʦʚʦʝ 

(ʉʳʧʯʫʛʫʨʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ), ʟʦʣʦʪʦʨʫʜʥʦʝ ʩ ʤʦʣʠʙʜʝʥʦʤ (ɸʨʘ-ʀʣʠʥʩʢʦʝ, ʃʶʙʘʚʠʥʩʢʦʝ, 

ʇʠʣʴʥʦʝ) ʠ ʪʝʣʝʪʝʨʤʘʣʴʥʦʝ ʟʦʣʦʪʦ-ʩʝʨʝʙʨʦ-ʧʦʨʬʠʨʦʚʦʝ (ɹʘʣʝʡʩʢʦʝ, ʊʘʩʝʝʚʩʢʦʝ). ʕʪʦʪ ʪʠʧ 

ʦʨʫʜʝʥʝʥʠʷ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʯʘʱʝ ʚʩʝʛʦ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʫʟʣʘʭ ʧʝʨʝʩʝʯʝʥʠʷ ʢʨʫʧʥʳʭ ʨʘʟʣʦʤʦʚ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʧʨʦʩʪʠʨʘʥʠʷ (ɹʦʨʱʝʚʦʯʥʳʡ, ʐʠʣʢʠʥʩʢʠʡ, ʆʥʦʥ-ʊʫʨʠʥʩʢʠʡ ʠ ʜʨ.) ʩ 

ʧʦʧʝʨʝʯʥʳʤʠ ʩʢʚʦʟʥʳʤʠ ʟʦʥʘʤʠ ʩʢʨʳʪʳʭ ʨʘʟʣʦʤʦʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʠ ʩʫʙʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ 

ʧʨʦʩʪʠʨʘʥʠʷ (ʂʣʠʯʢʠʥʩʢʦ-ɹʘʣʝʡʩʢʦ-ɼʘʨʘʩʫʥʩʢʠʡ ʠ ʜʨ.). 

 

3. ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʠʟʚʝʩʪʥʫʶ ʩʭʝʤʫ ɸ.ɼ. ʆʟʝʨʩʢʦʛʦ ʠ ʉ.ʉ. ʉʤʠʨʥʦʚʘ ʪʨʝʭʧʦʷʩʥʦʡ ʨʫʜʥʦʡ 

ʟʦʥʘʣʴʥʦʩʪʠ ɿʘʙʘʡʢʘʣʴʷ, ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ, ʥʘʭʦʜʷʱʠʝʩʷ ʶʞʥʝʝ ʠ ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ 

ɸʨʛʫʥʩʢʦʤʫ ʪʝʨʨʝʡʥʫ, çʩʝʚʝʨʦʤʦʥʛʦʣʴʩʢʠʡè ʤʝʜʥʦ-ʤʦʣʠʙʜʝʥ-ʧʦʨʬʠʨʦʚʳʡ (ʂʝʨʫʣʝʥ-

ɸʨʛʫʥʩʢʠʡ) ʠ ʝʱʝ ʶʞʥʝʝ - çʩʝʚʝʨʦʢʠʪʘʡʩʢʠʡè ʫʨʘʥ-ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʠʡ (ʇʨʠʘʨʛʫʥʦ-

ʄʘʥʯʞʫʨʩʢʠʡ) ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʠʝ ʧʦʷʩʘ. 
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Annotation. The article highlights the development of the seismic process of the 

Charuodinsky swarm of earthquakes and its correlation with the geophysical fields. It 

describes the expected direction of the process evolution, as well as its properties. 

 

1. ɺʚʝʜʝʥʠʝ 

ʂʘʢ ʠʟʚʝʩʪʥʦ ʖʞʥʘʷ ʗʢʫʪʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʠʙʦʣʝʝ ʩʝʡʩʤʦʘʢʪʠʚʥʫʶ ʟʦʥʫ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ 

(ʗʢʫʪʠʷ). ɺ ʝʝ ʧʨʝʜʝʣʘʭ ʧʨʦʠʩʭʦʜʷʪ ʨʘʟʣʠʯʥʳʝ ʩʝʡʩʤʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ. ʂ ʦʜʥʠʤ ʠʟ ʯʠʩʣʘ ʪʘʢʠʭ 

ʦʪʥʦʩʠʪʩʷ ʢʨʫʧʥʝʡʰʠʡ ʠ ʩʘʤʳʡ ʜʦʣʛʦʞʠʚʫʱʠʡ ʏʘʨʫʦʜʠʥʩʢʠʡ ʨʦʡ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ɺ ʥʘʩʪʦʷʱʠʡ 

ʤʦʤʝʥʪ ʨʘʟʚʠʪʠʝ ʏʘʨʫʦʜʠʥʩʢʦʛʦ ʨʦʝʚʦʛʦ ʧʨʦʮʝʩʩʘ ʠʟʫʯʝʥʦ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʚʧʣʦʪʴ ʜʦ 2005 

ʛ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʝʞʝʛʦʜʥʳʭ ʩʙʦʨʥʠʢʘʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʥʦ ʏʘʨʫʦʜʠʥʩʢʦʝ 

ʟʝʤʣʝʪʨʷʩʝʥʠʝ-3, ʢʦʪʦʨʦʝ ʧʨʦʠʟʦʰʣʦ ʚ 2009 ʛ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʖʞʥʦʡ ʗʢʫʪʠʠ ʜʝʡʩʪʚʫʝʪ ʩʝʪʴ ʠʟ 8 ʮʠʬʨʦʚʳʭ ʩʝʡʩʤʦʩʪʘʥʮʠʡ. ʇʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʟʘʩʝʯʝʢ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ WSG. ʇʦ ʤʝʨʝ 

ʥʘʢʦʧʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʠʟʘ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ, ʥʘʯʠʥʘʷ ʩ ʩʘʤʳʭ 

ʧʝʨʚʳʭ ʧʨʦʷʚʣʝʥʠʡ ʩʦʙʳʪʠʡ ʚʧʣʦʪʴ ʜʦ 2019 ʛʦʜ. 

 

 
ʈʠʩʫʥʦʢ 1. ɻʨʘʬʠʢʠ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ ʩʫʤʤʘʨʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ (ɆȺ) ʠ ʛʦʜʦʚʳʭ 

ʯʠʩʝʣ N ʪʦʣʯʢʦʚ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʜʝʡʩʪʚʠʷ ʆʣʜʦʥʛʩʠʥʩʢʦʛʦ ʠ ʏʘʨʫʦʜʠʥʩʢʦʛʦ ʨʦʝʚ 

(1997ï2019). 
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2. ʈʘʟʚʠʪʠʝ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʏʘʨʫʦʜʠʥʩʢʦʛʦ ʨʦʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʏʘʨʫʦʜʠʥʩʢʠʡ ʨʦʡ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʆʣʜʦʥʛʩʠʥʩʢʦʛʦ ʨʦʷ, 

ʢʦʪʦʨʳʡ ʜʝʡʩʪʚʦʚʘʣ ʜʦʩʪʘʪʦʯʥʦ ʘʢʪʠʚʥʦ ʩ 1997 ʧʦ 1999 ʛʛ. ʆʜʥʘʢʦ ʧʨʦʷʚʣʝʥʠʝ ʧʝʨʚʦʛʦ ʥʘʠʙʦʣʝʝ 

ʦʪʨʘʞʝʥʦ ʧʦ ʚʳʜʝʣʝʥʥʦʡ ʵʥʝʨʛʠʠ ʠ ʢʦʣʠʯʝʩʪʚʫ ʩʦʙʳʪʠʡ (ʈʠʩʫʥʦʢ 1). ɺʩʝ ʩʝʡʩʤʠʯʝʩʢʠʝ ʫʜʘʨʳ 

ʧʨʦʠʩʭʦʜʠʣʠ ʚ ʧʨʝʜʝʣʘʭ ʆʣʝʢʤʦ-ʏʘʨʩʢʦʛʦ ʥʘʛʦʨʴʷ.  ʊʘʢʞʝ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʢʘʨʪ ʆʉʈ-97 (ɺ) ʠ 

ʆʉʈ-2016 (ɺ) ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʵʪʘ ʪʝʨʨʠʪʦʨʠʷ ʠʟ 8-ʙʘʣʣʴʥʦʡ ʚʦʰʣʘ ʚ ʟʦʥʫ 9-ʙʘʣʣʴʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ. ɺ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʦʥʠ ʣʦʢʘʣʠʟʫʶʪʩʷ ʤʝʞʜʫ ʉʪʘʥʦʚʦʡ-

ʩʢʣʘʜʯʘʪʦʡ ʩʠʩʪʝʤʦʡ ʠ ɹʘʡʢʘʣʴʩʢʦʡ ʨʠʬʪʦʚʦʡ ʟʦʥʦʡ., ʢʦʪʦʨʳʝ ʠ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʧʦʣʷ 

ʥʘʧʨʷʞʝʥʠʡ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ [1]. 

ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʠʩʩʣʝʜʫʝʤʫʶ ʦʙʣʘʩʪʴ ʦʢʘʟʳʚʘʶʪ ʏʘʨʫʦʜʠʥʩʢʘʷ ʠ ʊʝʤʫʣʷʢʠʪʩʢʘʷ ʩʠʩʪʝʤʳ 

ʨʘʟʣʦʤʦʚ, ʢʦʪʦʨʳʝ ʦʢʦʥʪʫʨʠʚʘʶʪ ʦʯʘʛʦʚʫʶ ʟʦʥʫ ʩ ʟʘʧʘʜʘ ʠ ʚʦʩʪʦʢʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʥʘ ʩʝʚʝʨʝ ʝʝ ʦʛʨʘʥʠʯʠʚʘʶʪ ʙʣʠʟʰʠʨʦʪʥʳʝ ʨʘʟʨʳʚʥʳʝ ʩʪʨʫʢʪʫʨʳ ʩʣʝʜʷʱʠʤʠʩʷ ʠʟ 

ɺʝʨʥʝʪʦʢʢʠʥʦʩʢʦʡ ʚʧʘʜʠʥʳ, ʘ ʥʘ ʶʛʝ ï ʜʫʛʦʦʙʨʘʟʥʳʤ ɸʪ-ɹʘʩʪʘʘʭʩʢʠʤ ʨʘʟʣʦʤʦʤ [2]. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʦ ʵʧʠʮʝʥʪʨʠʠ ʨʦʝʚ, ʢʘʨʪʳ ʠʟʦʩʝʡʩʪ ʏʘʨʫʦʜʠʥʩʢʦʛʦ-I ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʯʝʪʢʦ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʜʚʠʞʝʥʠʝ ʵʧʠʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʳ ʏʘʨʫʦʜʠʥʩʢʦʛʦ ʨʦʷ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ʈʦʡ ʩʣʝʜʠʪʩʷ ʥʘ ʢʘʨʪʝ ʧʦʣʷ ʩʠʣʳ ʪʷʞʝʩʪʠ ʦʪ ʙʘʩʩʝʡʥʘ ʨ. ɸʪ-ɹʘʩʪʘʘʭ, ʚ ʢʦʪʦʨʦʤ 

ʥʘʯʘʣʦʩʴ ʨʘʟʚʠʪʠʝ ʆʣʜʦʥʛʩʠʥʩʢʦʛʦ ʨʦʝʚʦʛʦ ʧʨʦʮʝʩʩʘ [2], ʜʦ ʨʫʩʣʘ ʨ. ʏʘʨʫʦʜʘ, ʩʤʝʱʘʷʩʴ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʫʚʝʣʠʯʝʥʠʷ ʟʥʘʯʝʥʠʡ ʘʥʦʤʘʣʴʥʦʛʦ ʧʦʣʷ ȹg (ʦʪ -78 ʜʦ -72 ʤʣɻʘʣ) [3]. 

ʅʘ ʢʘʨʪʝ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʟʦʥ [4] ʨʘʟʚʠʪʠʷ ʆʣʜʦʥʛʠʥʩʢʠʭ ʠ ʏʘʨʫʦʜʠʥʩʢʠʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ʦʪʤʝʯʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʟʥʘʯʝʥʠʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ, ʩʦʚʧʘʜʘʷ ʩ ʧʨʝʜʧʦʣʘʛʘʝʤʳʤ ʜʚʠʞʝʥʠʝʤ 

ʵʧʠʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʳ ʏʘʨʫʦʜʠʥʩʢʦʛʦ ʨʦʷ. 

 

3. ɺʳʚʦʜʳ 

ʅʘ ʦʩʥʦʚʝ ʣʦʢʘʣʠʟʘʮʠʠ ʵʧʠʮʝʥʪʨʘʣʴʥʳʭ ʟʦʥ, ʧʦʣʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ, ʦʨʠʝʥʪʘʮʠʠ 

ʛʨʘʚʠʤʝʪʨʠʯʝʩʢʠʭ ʠ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʦʮʝʩʩʳ ɹʘʡʢʘʣʴʩʢʦʛʦ ʨʠʬʪʦʛʝʥʝʟʘ 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʚ ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 
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BRACHIOPODS OF THE KUBALAKHIAN FORMATION O F THE LOWER 

REACHES OF THE LENA RIVER  

Victor Makoshin 

Diamond and Precious Metal Geology Institute SB RAS, 39 Lenin Ave., Yakutsk, 677000, Russia 

 

Annotation. Data on the vertical distribution of brachiopods in the Lower and Upper 

Kubalakh subformations of the Kubalakh section (lower reaches of the Lena River) are 

presented. The Jakutoproductus protoverkhoyanicus Zone, which characterizes the 

Kygyltassian Horizon of the Verkhoyanie, is identified in the Lower Kubalakh 

Subformation. Brachiopods Jakutoproductus verkhoyanicus (Fredericks) and 

Jakutoproductus crassus Kaschirzew, characteristic of the Jakutoproductus verkhoyanicus 

Zone of the Khorokytian Horizon of Verkhoyanie, are found in the Upper Kubalakh 

Subformation. 

 

1. ɺʚʝʜʝʥʠʝ 

ɺ ʧʨʠʫʩʪʴʝʚʦʡ ʯʘʩʪʠ ʧʨʘʚʦʙʝʨʝʞʴʷ ʨ. ʃʝʥʳ ʦʙʥʘʞʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʩʝʚʝʨʥʳʝ ʨʘʟʨʝʟʳ ʧʝʨʤʠ 

ɺʝʨʭʦʷʥʴʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʦʥʢʦʟʝʨʥʠʩʪʳʤʠ ʧʨʠʙʨʝʞʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ. 

ʈʘʟʨʝʟ ʂʫʙʘʣʘʭʩʢʠʡ ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʧʨʘʚʦʤ ʙʝʨʝʛʫ ʥʠʟʦʚʴʷ ʨ. ʃʝʥʳ ʚ ʨʘʡʦʥʝ ʫʩʪʴʷ ʨʫʯ. 

ʂʫʙʘʣʘʭ. ʆʥ ʠʤʝʝʪ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʙʦʣʝʝ 15 ʢʤ ʠ ʷʚʣʷʝʪʩʷ ʩʪʨʘʪʦʪʠʧʠʯʝʩʢʠʤ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʩʚʠʪ ʚʝʨʭʥʝʛʦ ʧʘʣʝʦʟʦʷ ʋʩʪʴ-ʃʝʥʩʢʦʡ ʧʦʜʟʦʥʳ [1,2]. ʈʘʥʝʝ ʨʘʟʨʝʟ ʧʦʩʣʦʡʥʦ ʠʟʫʯʘʣʩʷ ɸ.ɸ. 

ʄʝʞʚʠʣʢʦʤ, ɸ.ʉ. ʂʘʰʠʨʮʝʚʳʤ, ʈ.ɺ. ʉʦʣʦʤʠʥʦʡ, ʅ.ʀ. ɻʦʛʠʥʦʡ, ʄ.ɼ. ɹʫʣʛʘʢʦʚʦʡ, ʆ.ʀ. ɹʦʛʫʰ, 

ʆ.ɺ. ʖʬʝʨʝʚʳʤ, ɺ.ʅ. ɸʥʜʨʠʘʥʦʚʳʤ, ɹ.ʉ. ɸʙʨʘʤʦʚʳʤ ʠ ʜʨ. 

ɺ 1966 ʛ. ɸ.ʉ. ʂʘʰʠʨʮʝʚʳʤ ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʚʝʨʭʦʷʥʩʢʘʷ ʩʚʠʪʘ (ʥʠʞʥʷʷ ʧʝʨʤʴ), ʚʳʜʝʣʝʥʥʘʷ ɸ.ɸ. 

ʄʝʞʚʠʢʦʤ [3], ʥʘ ʪʫʛʘʩʠʨʩʢʫʶ, ʢʫʙʘʣʘʭʩʢʫʶ ʠ ʪʫʦʨʘʩʠʩʩʢʫʶ [1]. ʇʦ ʚʳʷʚʣʝʥʥʦʤʫ ʢʦʤʧʣʝʢʩʫ 

ʙʨʘʭʠʦʧʦʜ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʠʜ Verchojania aff. cheraskovi (Kaschirzew), ʪʫʛʘʩʠʨʩʢʘʷ 

ʩʚʠʪʘ ʙʳʣʘ ʦʪʥʝʩʝʥʘ ʢ ʚʝʨʭʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʳʤ ʦʪʣʦʞʝʥʠʷʤ [1]. ʂʫʙʘʣʘʭʩʢʘʷ ʩʚʠʪʘ ɸ.ʉ. 

ʂʘʰʠʨʮʝʚʳʤ ʩ ʢʦʣʣʝʛʘʤʠ [1] ʧʦ ʚʳʷʚʣʝʥʥʦʡ ʬʘʫʥʝ ʙʨʘʭʠʦʧʦʜ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʚ ʢʘʯʝʩʪʚʝ 

ʙʘʟʘʣʴʥʦʛʦ ʩʪʨʘʪʦʥʘ ʧʝʨʤʩʢʦʡ ʩʠʩʪʝʤʳ. 

ʈ.ɺ. ʉʦʣʦʤʠʥʘ (1982 ʛ.) ʚ ʢʫʙʘʣʘʭʩʢʦʡ ʩʚʠʪʝ (ʚ ʧʦʥʠʤʘʥʠʠ [1]) ʥʠʞʝ ʫʩʪʴʷ ʨʫʯ. ʂʫʙʘʣʘʭ 

ʦʧʨʝʜʝʣʷʣʘ ʙʨʘʭʠʦʧʦʜ Jakutoproductus protoverkhoyanicus Kaschirzew ʠ Verchojania parenensis 

(Zavodowsky), ʘ ʚʳʰʝ ʫʩʪʴʷ ʨʫʯ. ʂʫʙʘʣʘʭ - Jakutoproductus verkhoyanicus (Fredericks), J. cf. 

crassus Kaschirzew, Waagenoconcha humboldti irginae (Stuckenberg), Rhynchopora cf. variabilis 

Stuckenberg, Rh. nikitini Tschernyschew. 

ʉʦʛʣʘʩʥʦ ʧʦʩʣʝʜʥʝʡ ʋʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʭʝʤʝ ʧʝʨʤʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ɺʝʨʭʦʷʥʦ-

ʆʭʦʪʩʢʦʛʦ ʨʝʛʠʦʥʘ [2] ʚ ʋʩʪ-ɹʃʝʥʩʢʦʡ ʩʪʨʫʢʪʫʨʥʦ-ʬʘʮʠʘʣʴʥʦʡ ʧʦʜʟʦʥʝ ʛʨʘʥʠʮʘ ʢʘʨʙʦʥʘ ʠ ʧʝʨʤʠ 

ʧʨʦʚʝʜʝʥʘ ʚ ʦʩʥʦʚʘʥʠʠ ʪʫʦʨʘʩʠʩʩʢʦʡ ʩʚʠʪʳ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʜʘʥʥʳʝ ɹ.ʉ. ɸʙʨʘʤʦʚʘ [4] ʦ 

ʧʦʷʚʣʝʥʠʠ ʨʘʥʥʝʧʝʨʤʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʙʨʘʭʠʦʧʦʜ (Jakutoproductus verkhoyanicus (Fredericks), J. 

crassus Kaschirzew ʠ ʜʨ.) ʠʤʝʥʥʦʡ ʚ ʵʪʦʡ ʩʚʠʪʝ, ʪʦʛʜʘ ʢʘʢ ʧʦʜʩʪʠʣʘʶʱʘʷ ʢʫʙʘʣʘʭʩʢʘʷ ʩʚʠʪʘ ʙʳʣʘ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʙʨʘʭʠʦʧʦʜʘʤʠ ʚʝʨʭʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʦʡ ʟʦʥʳ Jakutoproductus 

protoverkhoyanicus. ʆʜʥʘʢʦ ʥʦʚʳʝ ʜʘʥʥʳʝ ʥʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʨʘʥʝʝ ʧʨʠʚʦʜʠʚʰʠʝʩʷ ʜʣʷ 

ʢʫʙʘʣʘʭʩʢʦʡ ʩʚʠʪʳ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʝ ʩʧʠʩʢʠ, ʯʪʦ ʧʦʪʨʝʙʦʚʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʚ 

ʩʦʩʪʘʚʝ ʙʨʘʭʠʦʧʦʜʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʫʢʘʟʘʥʥʦʡ ʩʚʠʪʳ, ʘ ʪʘʢʞʝ ʧʝʨʝʦʩʤʳʩʣʝʥʠʷ ʚʟʛʣʷʜʘ ʥʘ 

ʧʦʣʦʞʝʥʠʝ ʛʨʘʥʠʮʳ ʢʘʨʙʦʥʘ ʠ ʧʝʨʤʠ ʚ ʨʘʟʨʝʟʝ. 
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2. ʆʩʥʦʚʥʦʡ ʨʘʟʜʝʣ  

ʈʘʟʨʝʟ ʂʫʙʘʣʘʭʩʢʠʡ ʙʳʣ ʧʦʩʣʦʡʥʦ ʠʟʫʯʝʥ ʩʦʚʤʝʩʪʥʦ ʩ ʈ.ɺ. ʂʫʪʳʛʠʥʳʤ, ʃ.ɻ. ʇʝʨʝʛʦʝʜʦʚʳʤ ʠ 

ɸ.ʅ. ʂʠʣʷʩʦʚʳʤ ʚ 2010 ʠ 2019 ʛʛ. ɼʦʣʠʥʘ ʨʫʯ. ʂʫʙʘʣʘʭ ʨʘʩʩʝʢʘʝʪ ʨʘʟʨʝʟ ʢʫʙʘʣʘʭʩʢʦʡ ʩʚʠʪʳ ʥʘ 

ʜʚʘ ʦʙʥʘʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ ʥʘʤʠ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʨʘʥʛʝ ʧʦʜʩʚʠʪ [5]. ʅʠʞʝ 

ʫʩʪʴʷ ʨʫʯ. ʂʫʙʘʣʘʭ ʫʩʪʘʥʦʚʣʝʥʘ ʥʠʞʥʝʢʫʙʘʣʘʭʩʢʘʷ ʧʦʜʩʚʠʪʘ (ʦʙʥ. 10R3, ʩʣʦʠ 1-10, ʚʠʜʠʤʘʷ 

ʤʦʱʥʦʩʪʴ 224 ʤ). ɺ ʫʩʪʴʝ ʨʫʯ. ʂʫʙʘʣʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʧʝʨʝʨʳʚ ʚ ʦʙʥʘʞʝʥʠʠ, ʤʦʱʥʦʩʪʴʶ ʦʢʦʣʦ 80 

ʤ. ɺʳʰʝ ʫʩʪʴʷ ʨʫʯ. ʂʫʙʘʣʘʭ ʚʩʢʨʳʚʘʝʪʩʷ ʚʝʨʭʥʝʢʫʙʘʣʘʭʩʢʘʷ ʧʦʜʩʚʠʪʘ (ʦʙʥ. 10R2, ʩʣʦʠ 1-7, 

ʚʠʜʠʤʘʷ ʤʦʱʥʦʩʪʴ 86 ʤ). 

ʅʠʞʥʝʢʫʙʘʣʘʭʩʢʘʷ ʧʦʜʩʚʠʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʥʦʢʣʠʥʘʣʴʥʦ ʟʘʣʝʛʘʶʱʠʤʠ ʘʨʛʠʣʣʠʪʘʤʠ 

ʨʘʟʥʦʟʝʨʥʠʩʪʳʤʠ ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʤʠ ʧʝʩʯʘʥʠʢʘʤʠ. ɺ ʧʨʦʩʣʦʝ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ 

ʧʝʩʯʘʥʠʢʘ (ʩʨʝʜʥʷʷ ʯʘʩʪʴ ʩʣʦʷ 9) ʦʙʥʘʨʫʞʝʥ ʦʜʠʥ ʵʢʟʝʤʧʣʷʨ Rhynoleichus sp. ɺʳʰʝ ʚ ʦʪʣʦʞʝʥʠʷʭ 

ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʧʝʩʯʘʥʠʢʘ (ʢʨʦʚʣʷ ʩʣʦʷ 9) ʠ ʢʨʫʧʥʦʟʝʨʥʠʩʪʦʛʦ ʘʣʝʚʨʦʣʠʪʘ (ʦʩʥʦʚʘʥʠʝ ʠ ʢʨʦʚʣʷ 

ʩʣʦʷ 8) ʦʧʨʝʜʝʣʝʥʳ ʜʝʩʷʪʢʠ ʵʢʟʝʤʧʣʷʨʦʚ ʙʨʘʭʠʦʧʦʜ Jakutoproductus protoverkhoyanicus 

Kaschirzew, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ ʦʜʥʦʠʤʝʥʥʫʶ ʟʦʥʫ ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ [2,5,6,7]. ɺ 

ʘʨʛʠʣʣʠʪʘʭ ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʘʣʝʚʨʦʣʠʪʘʭ ʩʣʦʷ 7 ʥʘʡʜʝʥʳ ʜʝʩʷʪʢʠ ʵʢʟʝʤʧʣʷʨʦʚ Verchojania 

abramovi Makoshin ʠ ʝʜʠʥʠʯʥʳʝ ʵʢʟʝʤʧʣʷʨʳ ʙʨʘʭʠʦʧʦʜ Jakutoproductus protoverkhoyanicus 

Kaschirzew, Verchojania cf. monstrosus (Ganelin), V. sp., Cancrinella? alazeica Zavodowsky, 

Tornquistia sp., Rhynchopora sp. ɺ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ ʘʣʝʚʨʦʣʠʪʘʭ ʦʩʥʦʚʘʥʠʷ ʩʣʦʷ 2 ʫʩʪʘʥʦʚʣʝʥʦ 

ʙʦʣʝʝ 10 ʵʢʟʝʤʧʣʷʨʦʚ Tornquistia kolymensis Afanasjeva. ɺʠʜ Verchojania abramovi Makoshin 

ʠʥʪʝʨʝʩʝʥ ʥʘʣʠʯʠʝʤ ʷʟʳʯʢʘ ʚ ʧʝʨʝʜʥʝʡ ʯʘʩʪʠ ʩʠʥʫʩʘ. ɼʘʥʥʳʡ ʧʨʠʟʥʘʢ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʨʦʜʘ Verchojania [8]. ɺʠʜ Verchojania cf. monstrosus (Ganelin) ʚ 

ɺʝʨʭʦʷʥʴʝ ʦʙʥʘʨʫʞʝʥ ʚʧʝʨʚʳʝ. Verchojania monstrosus (Ganelin) ʷʚʣʷʝʪʩʷ ʚʠʜʦʤ-ʠʥʜʝʢʩʦʤ 

ʦʜʥʦʠʤʝʥʥʦʛʦ ʙʠʦʩʪʨʘʪʦʥʘ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʧʘʨʝʥʴʩʢʦʛʦ ʥʘʜʛʦʨʠʟʦʥʪʘ (ʚʝʨʭʥʠʡ ʢʘʨʙʦʥ) ʂʦʣʳʤʦ-

ʆʤʦʣʦʥʩʢʦʛʦ ʨʝʛʠʦʥʘ [2,9]. ʇʦʜ ʚʦʧʨʦʩʦʤ ʦʩʪʘʝʪʩʷ ʦʪʥʝʩʝʥʠʝ ʚʠʜʘ Cancrinella? alazeica 

Zavodowsky ʢ ʨʦʜʫ Cancrinella. ɺ ʩʚʷʟʠ ʩ ʧʨʦʚʝʜʝʥʥʦʡ ɺ.ɻ. ɻʘʥʝʣʠʥʳʤ ʠ ʉ.ʉ. ʃʘʟʘʨʝʚʳʤ [10,11], 

ʘ ʪʘʢʞʝ ɺ. ʃʠ [12] ʨʝʚʠʟʠʝʡ ʨʦʜʘ Cancrinella, ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʩʥʠʪʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʚʠʜʘ C.? 

alazeica ʢ ʨʦʜʫ Cancrinella ʠʣʠ Costatumulus, ʯʪʦ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʤʦʥʦʛʨʘʬʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʘ. 

ɺʝʨʭʥʝʢʫʙʘʣʘʭʩʢʘʷ ʧʦʜʩʚʠʪʘ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʧʝʨʝʩʣʘʠʚʘʶʱʠʝʩʷ ʨʘʟʥʦʟʝʨʥʠʩʪʳʤʠ 

ʘʣʝʚʨʦʣʠʪʘʤʠ ʩ ʨʝʜʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʧʝʩʯʘʥʠʢʦʚ. ɺ ʢʨʦʚʣʝ ʧʦʜʩʚʠʪʳ ʚʳʜʝʣʷʝʪʩʷ ʧʘʯʢʘ ʤʝʣʢʦ- ʠ 

ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʭ ʧʝʩʯʘʥʠʢʦʚ ʤʦʱʥʦʩʪʴʶ 10 ʤ, ʷʚʣʷʶʱʘʷʩʷ ʯʝʪʢʠʤ ʣʠʪʦʣʦʛʠʯʝʩʢʠʤ ʤʘʨʢʝʨʦʤ. 

ɺ ʤʝʣʢʦʟʝʨʥʠʩʪʳʭ ʘʣʝʚʨʦʣʠʪʘʭ ʦʩʥʦʚʘʥʠʷ ʩʣʦʷ 3 ʫʩʪʘʥʦʚʣʝʥʳ ʜʝʩʷʪʢʠ ʵʢʟʝʤʧʣʷʨʦʚ ʙʨʘʭʠʦʧʦʜ 

Waagenoconcha aff. wimani (Fredericks) ʠ ʜʚʘ ʵʢʟʝʤʧʣʷʨʘ Orbiculoidea sp. ɺ ʢʨʦʚʣʝ ʩʣʦʷ 4 

ʦʧʨʝʜʝʣʝʥʳ ʜʝʩʷʪʢʠ ʨʘʢʦʚʠʥ ʙʨʘʭʠʦʧʦʜ Jakutoproductus verkhoyanicus (Fredericks), J. crassus 

Kaschirzew, Rhynchopora sp. ɺʳʰʝ ʚ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʭ ʘʣʝʚʨʦʣʠʪʘʭ ʩʣʦʝʚ 5 ʠ 6 ʥʘʡʜʝʥʳ 

ʝʜʠʥʠʯʥʳʝ ʵʢʟʝʤʧʣʷʨʳ Jakutoproductus verkhoyanicus (Fredericks) ʠ J. crassus Kaschirzew. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʙʨʘʭʠʦʧʦʜ ʚʝʨʭʥʝʢʫʙʘʣʘʭʩʢʦʡ ʧʦʜʩʚʠʪʳ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʟʦʥʳ J. 

verkhoyanicus, ʭʦʨʦʢʳʪʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ɺʝʨʭʦʷʥʴʷ [6]. ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʚʘʘʛʝʥʦʢʦʥʭʠ ʦʪʣʠʯʘʶʪʩʷ 

ʦʪ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʥʦʛʦ ʊ.ɻ. ʉʘʨʳʯʝʚʦʡ Waagenoconcha wimani (Fredericks) [13], ʤʝʥʴʰʠʤ 

ʨʘʟʤʝʨʦʤ, ʧʨʠʫʨʦʯʝʥʥʦʩʪʴʶ ʥʘʠʙʦʣʴʰʝʡ ʰʠʨʠʥʳ ʢ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʩʪʚʦʨʢʠ, ʤʝʥʝʝ ʚʳʧʫʢʣʦʡ ʠ 

ʤʝʥʝʝ ʦʙʦʩʦʙʣʝʥʥʦʡ ʤʘʢʫʰʢʦʡ, ʢʦʪʦʨʘʷ ʩʣʘʙʝʝ ʚʳʭʦʜʠʪ ʟʘ ʟʘʤʦʯʥʳʡ ʢʨʘʡ. ʈʘʥʝʝ ʚ ʧʨʦʮʝʩʩʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʦʨʥʳʭ ʚʝʨʭʥʝʧʘʣʝʦʟʦʡʩʢʠʭ ʨʘʟʨʝʟʦʚ ɺʝʨʭʦʷʥʴʷ ʙʳʣʠ ʥʘʡʜʝʥʳ ʪʘʢʠʝ ʞʝ 

ʵʢʟʝʤʧʣʷʨʳ ʚ ʦʙʥʘʞʝʥʠʷʭ ʵʯʠʡʩʢʦʡ ʩʚʠʪʳ ʨʫʯ. ʕʥʜʳʙʘʣ, ʨʫʯ. ʏʝʣʛʵ (ɿʘʧʘʜʥʦʝ ɺʝʨʭʦʷʥʴʝ) ʠ ʨ. 

ʉʦʙʦʣʦʭ-ʄʘʷʥ, ʨʫʯ. ʉʫʨʦʚʳʡ (ʆʨʫʣʛʘʥʩʢʠʡ ʭʨʝʙʝʪ). ɺʠʜʦʚʦʝ ʦʪʥʦʰʝʥʠʝ ʥʘʡʜʝʥʥʳʭ 

ʚʘʘʛʝʥʦʢʦʥʭ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʩʙʦʨʘ ʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʝʛʦ 

ʜʝʪʘʣʴʥʳʤ ʤʦʥʦʛʨʘʬʠʯʝʩʢʠʤ ʠʟʫʯʝʥʠʝʤ. 

 

3. ɺʳʚʦʜʳ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʢʦʣʣʝʢʮʠʡ ʙʨʘʭʠʦʧʦʜ ʂʫʙʘʣʘʭʩʢʦʛʦ ʨʘʟʨʝʟʘ ʚ ʥʠʞʥʝʢʫʙʘʣʘʭʩʢʦʡ 

ʧʦʜʩʚʠʪʝ ʚʳʜʝʣʝʥʘ ʟʦʥʘ Jakutoproductus protoverkhoyanicus, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʚʝʨʭʥʶʶ ʯʘʩʪʴ 

ʢʳʛʳʣʪʘʩʩʢʦʛʦ ʛʦʨʠʟʦʥʪʘ ɺʝʨʭʦʷʥʴʷ. ʇʦ ʥʘʭʦʜʢʘʤ ʚ ʚʝʨʭʥʝʢʫʙʘʣʘʭʩʢʦʡ ʧʦʜʩʚʠʪʝ ʙʨʘʭʠʦʧʦʜ 

Jakutoproductus verkhoyanicus (Fredericks) ʤʦʞʥʦ ʫʚʝʨʝʥʥʦ ʦʪʥʦʩʠʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ 
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ʦʪʣʦʞʝʥʠʷ ʢ ʟʦʥʝ Jakutoproductus verkhoyanicus, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʭʦʨʦʢʳʪʩʢʦʤʫ ʛʦʨʠʟʦʥʪʫ 

ɺʝʨʭʦʷʥʴʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʛʨʘʥʠʮʘ ʢʘʨʙʦʥʘ ʠ ʧʝʨʤʠ, ʩʦʚʤʝʱʘʝʤʘʷ ʩ ʛʨʘʥʠʮʝʡ ʢʳʛʳʣʪʘʩʩʢʦʛʦ ʠ 

ʭʦʨʦʢʳʪʩʢʦʛʦ ʛʦʨʠʟʦʥʪʦʚ, ʧʨʦʭʦʜʠʪ ʥʝ ʚ ʦʩʥʦʚʘʥʠʠ ʪʫʦʨʘʩʠʩʩʢʦʡ ʩʚʠʪʳ, ʘ ʚʥʫʪʨʠ ʢʫʙʘʣʘʭʩʢʦʡ. 

 

4. ɹʣʘʛʦʜʘʨʥʦʩʪʠ  

ɺʳʨʘʞʘʶ ʠʩʢʨʝʥʥʶʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʈ.ɺ. ʂʫʪʳʛʠʥʫ, ʃ.ɻ. ʇʝʨʝʛʦʝʜʦʚʫ, ɸ.ʅ. ʂʠʣʷʩʦʚʫ ʟʘ ʫʯʘʩʪʠʝ 

ʚ ʩʦʚʤʝʩʪʥʳʭ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʘ ʪʘʢʞʝ ɺ.ɻ. ɻʘʥʝʣʠʥʫ ʟʘ ʮʝʥʥʳʝ ʢʦʥʩʫʣʴʪʘʮʠʠ. ʈʘʙʦʪʘ 

ʚʳʧʦʣʥʝʥʘ ʧʦ ʛʦʩʟʘʜʘʥʠʶ ʀɻɸɹʄ ʉʆ ʈɸʅ, ʧʨʦʝʢʪ ˉ 0381-2019-0002. 
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ʋɼʂ 522.22, 552. 23, 522.33 

ʄʀʅɽʈɸʃʆɻʆ-ɻɽʆʍʀʄʀʏɽʉʂʀɽ ʆʉʆɹɽʅʅʆʉʊʀ ʋʃʔʊʈɸʂɸʃʀɽɺʓʍ 

ʇʆʈʆɼ ʋʏɸʉʊʂɸ ʂɸʃʖʄʅʓʁ ʉʓʅʅʓʈʉʂʆɻʆ ʄɸʉʉʀɺɸ (ʉɽɺɽʈʅʆɽ 

ʇʈʀɹɸʁʂɸʃʔɽ) 

ʄʘʢʩʠʤ ʄʠʣʘʫʰʢʠʥ1,2 

1 ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʠ ʤʠʥʝʨʘʣʦʛʠʠ ʠʤʝʥʠ ɺ.ʉ. ʉʦʙʦʣʝʚʘ ʉʆ ʈɸʅ, ʧʨ. ɸʢʘʜʝʤʠʢʘ ʂʦʧʪʶʛʘ, 3, 

ʅʦʚʦʩʠʙʠʨʩʢ, 630090, ʈʦʩʩʠʷ 
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Annotation. A mineralogical and geochemical study of the alkaline ultra-potassium rocks 

of the Kalyumny site (Synnyr massif) was carried out. The chemical compositions of rocks 

in the series biotite pyroxenite-shonkinite-part of the alkaline syenites form a single 

evolutionary trend towards synnyrites. The chemical composition of the minerals is stable 

and generally unchanged in all varieties of rocks of the massif. 

In synnyrites, there is a moderately differentiated distribution of rare earths elements 

(REE). Other breeds differ in the concentration of REE with a relative similarity in the 

nature of their distribution. In general, the nature of the geochemical spectra of the REE 

distribution is identical for all rocks of the site. The rocks are enriched with LREE, as well 

as large-ionic lithophilic elements. Synnyrites are of great practical interest, as they are a 

promising source of potassium-aluminum raw materials. 

 

1. ɺʚʝʜʝʥʠʝ 

ʉʳʥʥʳʨʩʢʠʡ ʤʘʩʩʠʚ ï ʫʥʠʢʘʣʴʥʳʡ ʠ ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʚ ʤʠʨʝ ʫʣʴʪʨʘʢʘʣʠʝʚʳʡ ʤʘʩʩʠʚ 

ʤʠʘʩʢʠʪʦʚʦʛʦ ʭʠʤʠʟʤʘ. ʉʳʥʥʳʨʠʪʳ ï ʫʥʠʢʘʣʴʥʳʝ ʫʣʴʪʨʘʢʘʣʠʝʚʳʝ ʧʦʨʦʜʳ, ʩʣʦʞʝʥʥʳʝ 

ʘʛʨʝʛʘʪʦʤ ʧʩʝʚʜʦʣʝʡʮʠʪʘ. ʉʳʥʥʳʨʠʪʳ ʷʚʣʷʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ K-Al -Si. ʋʯʘʩʪʦʢ 

ʂʘʣʶʤʥʳʡ ʦʙʣʘʜʘʝʪ ʥʘʠʙʦʣʴʰʠʤʠ ʟʘʧʘʩʘʤʠ ʨʫʜʳ, ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʷ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ. ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʚʳʷʚʣʝʥʠʝ ʤʠʥʝʨʘʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʫʣʴʪʨʘʢʘʣʠʝʚʳʭ ʧʦʨʦʜ ʫʯʘʩʪʢʘ ʂʘʣʶʤʥʳʡ ʉʳʥʥʳʨʩʢʦʛʦ ʤʘʩʩʠʚʘ, ʦʙʦʩʥʦʚʘʥʠʝ ʠʭ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʦʜʩʪʚʘ ʠ ʫʪʦʯʥʝʥʠʝ ʩʭʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʨʦʜ ʫʯʘʩʪʢʘ. ʈʘʙʦʪʘ ʦʩʥʦʚʘʥʘ ʥʘ 

ʧʝʪʨʦʛʨʘʬʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʷʭ ʢʦʣʣʝʢʮʠʠ ʰʣʠʬʦʚ ʱʝʣʦʯʥʳʭ ʧʦʨʦʜ ʫʯʘʩʪʢʘ ʂʘʣʶʤʥʳʡ (38), ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʪʠʯʝʩʢʦʡ (Olympus BX51, ZEISS Primotech) ʤʠʢʨʦʩʢʦʧʠʠ, ʵʣʝʢʪʨʦʥʥʦʡ 

ʤʠʢʨʦʩʢʦʧʠʠ (90), ʥʘ ʤʠʢʨʦʟʦʥʜʦʚʳʭ (156), ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʭ (ʈʌɸ - 200), ʛʝʦʭʠʤʠʯʝʩʢʠʭ (ICP-

MS - 45) ʘʥʘʣʠʟʘʭ. ʇʨʦʚʝʜʝʥ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 200 ʦʙʨʘʟʮʦʚ ʧʦʨʦʜ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʡ 

ʛʣʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʨʦʜʘʭ ʚʳʧʦʣʥʝʥʦ ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʳʤ ʤʝʪʦʜʦʤ (ʀɻʍ ʉʆ ʈɸʅ, ʛ. 

ʀʨʢʫʪʩʢ). ʍʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʤʠʥʝʨʘʣʦʚ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʩ ʧʦʤʦʱʴʶ (ʵʣʝʢʪʨʦʥʥʦ-ʟʦʥʜʦʚʦʛʦ 

ʤʠʢʨʦʘʥʘʣʠʟʘʪʦʨʘ JXA-8230 ʚ ʀɻʄ ʉʆ ʈɸʅ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ) ʠ ʩ ʧʦʤʦʱʴʶ ʵʥʝʨʛʦ-

ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʩʧʝʢʪʨʦʤʝʪʨʘ (ʕɼʉ) ʥʘ ʩʢʘʥʠʨʫʶʱʝʤ ʵʣʝʢʪʨʦʥʥʦʤ ʤʠʢʨʦʩʢʦʧʝ (ʉʕʄ) MIRA 3 

LMU (Tescan Orsay Holding), ʦʩʥʘʱʸʥʥʦʤ ʩʠʩʪʝʤʦʡ ʤʠʢʨʦʘʥʘʣʠʟʘ Aztec Energy XMax-50 (Oxford 

Instruments Nanoanalysis Ltd). ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʡ ʨʘʩʩʝʷʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʦʚʝʜʝʥʦ 

ʤʝʪʦʜʦʤ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʩ ʠʦʥʠʟʘʮʠʝʡ ʚ ʠʥʜʫʢʪʠʚʥʦ ʩʚʷʟʘʥʥʦʡ ʧʣʘʟʤʝ (ICP-MS) ʥʘ ʧʨʠʙʦʨʝ 

ELEMENT2 (ʀɻʍ ʉʆ ʈɸʅ, ʛ. ʀʨʢʫʪʩʢ). 
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2. ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʠ ʚʦʟʨʘʩʪ ʉʳʥʥʳʨʩʢʦʛʦ ʤʘʩʩʠʚʘ 

ʉʳʥʥʳʨʩʢʠʡ ʧʣʫʪʦʥ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʙʦʣʴʰʠʤ ʚ ʤʠʨʝ ʫʣʴʪʨʘʢʘʣʠʝʚʳʤ ʤʘʩʩʠʚʦʤ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʪʠʧʘ, ʤʠʘʩʢʠʪʦʚʦʛʦ ʭʠʤʠʟʤʘ. ʉʳʥʥʳʨʩʢʠʡ ʱʝʣʦʯʥʦʡ ʤʘʩʩʠʚ ʥʘʭʦʜʠʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʦ-

ɹʘʡʢʘʣʴʩʢʦʛʦ ʨʫʜʥʦʛʦ ʨʘʡʦʥʘ (ʉɹʈʈ) ʚ ʧʨʝʜʝʣʘʭ ɹʘʡʢʘʣʴʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ. 

ɻʝʦʜʠʥʘʤʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʫʨʦʯʝʥʘ ʢ ʧʨʦʪʷʞʝʥʥʦʡ ʨʠʬʪʦʚʦʡ ʟʦʥʝ 

ʧʘʣʝʦʟʦʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ ʦʪ ʦʟ. ɹʘʡʢʘʣ ʜʦ ɸʣʜʘʥʩʢʦʛʦ ʱʠʪʘ [1]. 

ʌʦʨʤʘ ʤʘʩʩʠʚʘ ʧʦ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ ï ʛʨʠʙʦʦʙʨʘʟʥʘʷ, 

ʣʘʢʢʦʣʠʪʦʚʘʷ. ʄʘʩʩʠʚ ʩʬʦʨʤʠʨʦʚʘʥ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʜʨʝʥʠʷ ʜʚʫʭ ʠʥʪʨʫʟʠʚʥʳʭ ʬʘʟ: ʨʘʥʥʝʡ 

ʣʘʢʢʦʣʠʪʦʚʦʡ ʠʥʪʨʫʟʠʠ ʚʳʩʦʢʦʢʘʣʠʝʚʳʭ ʬʦʠʜʥʳʭ ʩʠʝʥʠʪʦʚ, ʟʘʥʠʤʘʶʱʝʡ ʧʣʦʱʘʜʴ ʦʢʦʣʦ 500 

ʢʤ2 ʠ ʧʦʟʜʥʝʛʦ ʜʠʘʧʠʨʦʚʦʛʦ ʰʪʦʢʘ ʧʫʣʘʩʢʠʪʦʚ ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 90 ʢʤ2. ʇʣʦʱʘʜʴ ʤʘʩʩʠʚʘ ʧʦʯʪʠ 

600 ʢʤ2. 

ɺʦʟʨʘʩʪ ʧʦʨʦʜ ʧʦ ʜʘʥʥʳʤ (K-Ar ʤʝʪʦʜ) 320-340 ʤʣʥ. ʣʝʪ [2]. ʇʨʦʚʝʜʝʥʥʳʝ U-Pb 

ʛʝʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʮʠʨʢʦʥʦʚ ʠʟ ʱʝʣʦʯʥʳʭ ʩʠʝʥʠʪʦʚ ʉʳʥʥʳʨʩʢʦʛʦ ʤʘʩʩʠʚʘ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʦʟʨʘʩʪ ʧʦʨʦʜ ʩʦʩʪʘʚʣʷʝʪ 289,5Ñ3,5 ʤʣʥ ʣʝʪ [3]. 

ʋʯʘʩʪʦʢ ʂʘʣʶʤʥʳʡ, ʠʟʫʯʝʥʥʳʡ ʥʘ ʧʦʠʩʢʦʚʦ-ʦʮʝʥʦʯʥʦʡ ʩʪʘʜʠʠ, ʚ̫ʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʨʫʜʥʳʤ ʦʙʲʝʢʪʦʤ ʚ ʧʨʝʜʝʣʘʭ ʤʘʩʩʠʚʘ [4, 5]. 

ʇʝʪʨʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʨʦʜ ʫʯʘʩʪʢʘ ʂʘʣʶʤʥʳʡ 

ʀʩʩʣʝʜʦʚʘʥ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʩʥʦʚʥʳʭ ʧʝʪʨʦʛʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʨʦʜ ʫʯʘʩʪʢʘ. ʂʘʢ ʚʠʜʥʦ 

ʠʟ ʜʠʘʛʨʘʤʤ (ʈʠʩʫʥʦʢ 1) ʭʠʤʠʯʝʩʢʠʝ ʩʦʩʪʘʚʳ ʧʦʨʦʜ ʚ ʨʷʜʫ ʙʠʦʪʠʪʦʚʳʡ ʧʠʨʦʢʩʝʥʠʪ ï ʰʦʥʢʠʥʠʪ 

ï ʯʘʩʪʴ ʱʝʣʦʯʥʳʭ ʩʠʝʥʠʪʦʚ ʦʙʨʘʟʫʶʪ ʝʜʠʥʳʡ ʵʚʦʣʶʮʠʦʥʥʳʡ ʪʨʝʥʜ. ɺ ʵʪʦʤ ʨʷʜʫ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʨʝʤʥʝʢʠʩʣʦʪʥʦʩʪʠ ʧʦʨʦʜ, ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ Al, 

ʫʤʝʥʴʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ Mg ʠ Fe ʦʪ ʤʝʣʘʥʦʢʨʘʪʦʚʳʭ ʢ ʣʝʡʢʦʢʨʘʪʦʚʳʤ ʧʦʨʦʜʘʤ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʧʨʦʮʝʩʩʳ ʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʦʨʦʜ ʫʯʘʩʪʢʘ. 

ʇʝʪʨʦʭʠʤʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʨʦʜ ʠʟ ʝʜʠʥʦʡ ʤʘʛʤʳ (ʈʠʩʫʥʦʢ 1). 

 

 
ʈʠʩʫʥʦʢ 1. ɺʘʨʠʘʮʠʦʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʝʪʨʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʨʦʜʘʭ 

ʫʯʘʩʪʢʘ ʂʘʣʶʤʥʳʡ. ʇʦʢʘʟʘʥʳ ʧʘʨʥʳʝ ʢʦʨʨʝʣʷʮʠʠ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʦʢʩʠʜʦʚ: Na2O+K2O/SiO2, 

Fe2O3/SiO2, Na2O+K2O/Al 2O3,  
1 ï ʩʳʥʥʳʨʠʪʳ, 2 ï ʥʝʬʝʣʠʥʦʚʳʝ ʠ ʣʝʡʮʠʪ- ʥʝʬʝʣʠʥʦʚʳʝ ʩʠʝʥʠʪʳ, 4 ï ɦ ʝʣʦʯʥʳʝ ʩʠʝʥʠʪʳ, 5 ï ʩʦʜʘʣʠʪʦʚʳʝ 

ʩʠʝʥʠʪʳ, 6 ï ʰʦʥʢʠʥʠʪʳ, 7 ï ʙʠʦʪʠʪʦʚʳʝ ʧʠʨʦʢʩʝʥʠʪʳ, 8 ï ʣʘʤʧʨʦʬʠʨʳ (ʜʘʡʢʠ), 9 ï ʤʘʛʥʝʪʠʪ-ʘʧʘʪʠʪʦʚʳʝ 

ʧʦʨʦʜʳ. 

ʇʨʝʜʧʦʣʘʛʘʝʤʘʷ ʩʭʝʤʘ ʤʘʛʤʘʪʠʟʤʘ ʉʳʥʥʳʨʩʢʦʛʦ ʤʘʩʩʠʚʘ ʩʣʝʜʫʶʱʘʷ: ʙʠʦʪʠʪʦʚʳʝ ʧʠʨʦʢʩʝʥʠʪʳ ï 

ʰʦʥʢʠʥʠʪʳ ï ʣʝʡʮʠʪʦʚʳʝ ʩʠʝʥʠʪʳ (ʩʳʥʥʳʨʠʪʳ) ï ʥʝʬʝʣʠʥʦʚʳʝ ʩʠʝʥʠʪʳ (ʜʠʪʨʦʠʪʳ) ï ʬʝʣʴʜʰʧʘʪʦʠʜʥʳʝ 

ʩʠʝʥʠʪʳ (ʧʫʣʘʩʢʠʪʳ) ï ʢʚʘʨʮʝʚʳʝ ʩʠʝʥʠʪʳ ï ʱʝʣʦʯʥʳʝ ʛʨʘʥʠʪʳ ï ʱʝʣʦʯʥʳʝ ʣʘʤʧʨʦʬʠʨʳ (ʜʘʡʢʠ) ï 

ʬʦʩʢʦʨʠʪʳ ï ʢʘʨʙʦʥʘʪʠʪʳ. 
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ɻʝʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʨʦʜ ʫʯʘʩʪʢʘ ʂʘʣʶʤʥʳʡ 

ɺ ʩʳʥʥʳʨʠʪʘʭ ʫʤʝʨʝʥʥʦ-ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʜʢʠʭ ʟʝʤʝʣʴ (REE). ɼʨʫʛʠʝ 

ʧʦʨʦʜʳ, ʦʪʣʠʯʘʶʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʝʡ REE ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʧʦʜʦʙʠʠ ʭʘʨʘʢʪʝʨʘ ʠʭ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ɺ ʮʝʣʦʤ, ʭʘʨʘʢʪʝʨ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʩʧʝʢʪʨʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ REE ʠʜʝʥʪʠʯʝʥ ʜʣʷ 

ʚʩʝʭ ʧʦʨʦʜ ʫʯʘʩʪʢʘ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ ʛʝʥʝʪʠʯʝʩʢʦʤ ʨʦʜʩʪʚʝ. ʇʦʨʦʜʳ ʦʙʦʛʘʱʝʥʳ LREE, 

ʘ ʪʘʢʞʝ ʢʨʫʧʥʦʠʦʥʥʳʤʠ ʣʠʪʦʬʠʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ (ʈʠʩʫʥʦʢ 2, 3).  

 

  
ʈʠʩʫʥʦʢ 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʧʦ ʭʦʥʜʨʠʪʫ C1 [6], ʠ 

ʨʝʜʢʠʭ ʵʣʝʤʝʥʪʦʚ ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʧʦ ʧʨʠʤʠʪʠʚʥʦʡ ʤʘʥʪʠʠ [7] ʚ ʩʳʥʥʳʨʠʪʘʭ ʫʯʘʩʪʢʘ 

ʂʘʣʤʁʥʳʡ. 

 

  
ʈʠʩʫʥʦʢ 3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʧʦ ʭʦʥʜʨʠʪʫ C1 [6], ʠ 

ʨʝʜʢʠʭ ʵʣʝʤʝʥʪʦʚ ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʧʦ ʧʨʠʤʠʪʠʚʥʦʡ ʤʘʥʪʠʠ [7] ʚ ʙʠʦʪʠʪʦʚʳʭ, ʧʠʨʦʢʩʝʥʠʪʘʭ, 

ʰʦʥʢʠʥʠʪʘʭ, ʣʘʤʧʨʦʬʠʨʘʭ, ʱʝʣʦʯʥʦʤ ʚʫʣʢʘʥʠʪʝ ʫʯʘʩʪʢʘ ʂʘʣʶʤʥʳʡ. 

 

3. ʉʦʩʪʘʚʳ ʤʠʥʝʨʘʣʦʚ 

ʇʠʨʦʢʩʝʥʳ ʚʦ ʚʩʝʭ ʪʠʧʘʭ ʧʦʨʦʜ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʠʦʧʩʠʜʦʤ, ʩ ʥʝʙʦʣʴʰʦʡ ʜʦʣʝʡ ʵʛʠʨʠʥʦʚʦʛʦ 

ʤʠʥʘʣʘ. ʉʣʶʜʳ ʧʦ ʩʦʩʪʘʚʫ ʙʣʠʟʢʠ ʢ Fe - ʬʣʦʛʦʧʠʪʫ ʠ Mg - ʙʠʦʪʠʪʫ. ʂʘʣʠʝʚʳʡ ʧʦʣʝʚʦʡ ʰʧʘʪ ʙʝʟ 

ʧʨʠʤʝʩʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʣʝʡʢʦʢʨʘʪʦʚʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʷʭ ʧʦʨʦʜ, ʚ ʣʘʤʧʨʦʬʠʨʘʭ, ʰʦʥʢʠʥʠʪʘʭ 

ʧʨʝʜʩʪʘʚʣʝʥ ʤʠʢʨʦʢʣʠʥʦʤ ʩʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʦʣʝʡ ʘʣʴʙʠʪʦʚʦʛʦ ʤʠʥʘʣʘ. ɻʨʘʥʘʪ ʚ ʧʦʨʦʜʘʭ 

ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʜʨʘʜʠʪʦʤ. ʂʘʣʴʩʠʣʠʪ ʚʩʪʨʝʯʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʩʳʥʥʳʨʠʪʘʭ. ʂʘʣʴʩʠʣʠʪ ʠʤʝʝʪ 

ʚʳʜʝʨʞʘʥʥʳʡ ʩʦʩʪʘʚ. ɺ ʥʝʤ ʩʦʜʝʨʞʠʪʩʷ ʦʪ 1 ʜʦ 2 % ʧʨʠʤʝʩʠ ʞʝʣʝʟʘ. ʈʫʜʥʳʝ ʤʠʥʝʨʘʣʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʛʥʝʪʠʪʦʤ, ʝʛʦ ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʧʦʨʦʜʘʭ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1 ï 2 %. 

ɸʢʮʝʩʩʦʨʥʳʝ ʤʠʥʝʨʘʣʳ: ʘʧʘʪʠʪ, ʩʬʝʥ, ʠʣʴʤʝʥʠʪ, ʮʠʨʢʦʥ. ʉʬʝʥ ʠ ʠʣʴʤʝʥʠʪ ʚʳʜʝʨʞʘʥʥʦʛʦ 

ʩʦʩʪʘʚʘ. ɸʧʘʪʠʪ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ ʬʪʦʨʘʧʘʪʠʪʦʚ, ʩʦʜʝʨʞʠʪ ʜʦ 4 % ʩʪʨʦʥʮʠʷ ʠ ʜʦ 1 % ʮʝʨʠʝʚʳʭ 

ʨʝʜʢʠʭ ʟʝʤʝʣʴ. 

 

4. ɺʳʚʦʜʳ 

1. ʀʟʫʯʝʥʳ ʤʠʥʝʨʘʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʫʣʴʪʨʘʢʘʣʠʝʚʳʭ ʧʦʨʦʜ ʫʯʘʩʪʢʘ ʂʘʣʶʤʥʳʡ. 

ʋʪʦʯʥʝʥʘ ʧʨʝʜʧʦʣʘʛʘʝʤʘʷ ʩʭʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʨʦʜ ʫʯʘʩʪʢʘ. 

2. ʋʣʴʪʨʘʢʘʣʠʝʚʳʝ ʧʦʨʦʜʳ ʫʯʘʩʪʢʘ ʂʘʣʶʤʥʳʡ ʚʝʨʦʷʪʥʝʡ ʚʩʝʛʦ ʦʙʨʘʟʦʚʘʣʠʩʴ ʠʟ ʝʜʠʥʦʡ ʤʘʛʤʳ, 

ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠʭ ʧʝʪʨʦʭʠʤʠʯʝʩʢʠʤʠ ʠ ʤʠʥʝʨʘʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

3. ʉʳʥʥʳʨʠʪʳ ï ʫʥʠʢʘʣʴʥʳʝ ʫʣʴʪʨʘʢʘʣʠʝʚʳʝ ʧʦʨʦʜʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʢ 

ʠʩʪʦʯʥʠʢ K-Al  ʩʳʨʴʷ.  
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Annotation. The first from the Silurian rocks of the central part of western Yakutia 

described by coral faunas: two species tabulate corals Favosites cf. gothlandicus Lamarck, 

1816 and Parastriatopora mutabilis (Tchernychev, 1937), and two species rugose corals 

Altaja ex gr. gracilis (Billings, 1858) and Pseudophaulactis ex gr. lukofilloides Zaprudskaja 

in Ivanowski, 1963. 

 

1. ɺʚʝʜʝʥʠʝ 

ʀʟʫʯʝʥʠʝ ʠʩʢʦʧʘʝʤʳʭ ʢʦʨʘʣʣʦʚ ʥʘʯʘʣʦʩʴ 250 ʣʝʪ ʥʘʟʘʜ ʧʦʩʣʝ ʚʳʭʦʜʘ ʚ ʩʚʝʪ ʢʥʠʛʠ çʉʠʩʪʝʤʘ 

ʧʨʠʨʦʜʳè ʚʳʜʘʶʱʝʛʦʩʷ ʝʩʪʝʩʪʚʦʠʩʧʳʪʘʪʝʣʷ ʂʘʨʣʘ ʃʠʥʥʝʷ. ʆʩʥʦʚʳ ʩʠʩʪʝʤʘʪʠʢʠ ʢʦʨʘʣʣʦʚ ʙʳʣʠ 

ʟʘʣʦʞʝʥʳ ʜʨʫʛʠʤ ʚʳʜʘʶʱʠʤʩʷ ʥʘʪʫʨʘʣʠʩʪʦʤ ʃʘʤʘʨʢʦʤ. ɽʜʠʥʘʷ ʩʠʩʪʝʤʘ ʢʦʨʘʣʣʦʚ ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʕʜʚʘʨʜʩʦʤ ʠ ɻʝʡʤʦʤ ʚ ʩʝʨʝʜʠʥʝ XIX ʚʝʢʘ. ɹʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʨʘʟʨʘʙʦʪʢʫ ʩʠʩʪʝʤʘʪʠʢʠ 

ʢʦʨʘʣʣʦʚ ʚʥʝʩʣʘ ʘʚʩʪʨʘʣʠʡʩʢʠʡ ʧʘʣʝʦʥʪʦʣʦʛ ɼ. ʍʠʣʣ. ʆʪʝʯʝʩʪʚʝʥʥʳʤʠ ʧʘʣʝʦʥʪʦʣʦʛʘʤʠ ʙʳʣ 

ʠʟʜʘʥ ʚ 1962 ʛʦʜʫ ʢʘʧʠʪʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʪʨʫʜ çʆʩʥʦʚʳ ʧʘʣʝʦʥʪʦʣʦʛʠʠè, ʚ ʢʦʪʦʨʦʤ ʨʘʩʩʤʦʪʨʝʥʘ 

ʤʦʨʬʦʣʦʛʠʷ ʩʢʝʣʝʪʘ ʢʦʨʘʣʣʦʚ ʠ ʧʨʝʜʣʦʞʝʥʘ ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷ. 

ʀʟʫʯʝʥʠʝʤ ʩʠʣʫʨʠʡʩʢʠʭ ʪʘʙʫʣʷʪ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʥʘʯʘʣʠ ʟʘʥʠʤʘʪʴʩʷ ʪʦʣʴʢʦ ʚ ʩʝʨʝʜʠʥʝ 

ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ. ɹʦʣʴʰʘʷ ʨʦʣʴ ʚ ʠʭ ʠʟʫʯʝʥʠʠ ʧʨʠʥʘʜʣʝʞʠʪ ɹ.ʉ. ʉʦʢʦʣʦʚʫ ʠ ʖ.ʀ. ʊʝʩʘʢʦʚʫ. 

ɺʩʝ ʠʭ ʥʘʭʦʜʢʠ ʦʛʨʘʥʠʯʠʚʘʣʠʩʴ ʪʦʣʴʢʦ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʠ ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʦʡ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ. ʊʘʙʫʣʷʪʳ ʠʟ ʩʠʣʫʨʠʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɿʘʧʘʜʥʦʡ ʗʢʫʪʠʠ ʠʤʠ ʥʝ 

ʠʟʫʯʘʣʠʩʴ. ʀʟʫʯʝʥʠʝʤ ʨʫʛʦʟ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠʥʪʝʥʩʠʚʥʦ ʥʘʯʘʣʠ ʟʘʥʠʤʘʪʴʩʷ ʪʦʣʴʢʦ ʚ 

ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ. ɸ. ɹ. ʀʚʘʥʦʚʩʢʠʡ ʦʙʦʙʱʠʣ ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʢ ʪʦʤʫ ʤʘʪʝʨʠʘʣʳ ʪʦʣʴʢʦ ʧʦ 

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʚ ʢʘʥʜʠʜʘʪʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ çʉʠʣʫʨʠʡʩʢʠʝ ʨʫʛʦʟʳ 

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʠʭ ʙʠʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝè. ɺ 1965 ʠʤ ʙʳʣʘ 

ʟʘʱʠʱʝʥʘ ʜʠʩʩʝʨʪʘʮʠʷ ʥʘ ʩʦʠʩʢʘʥʠʝ ʩʪʝʧʝʥʠ ʜʦʢʪʦʨʘ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ. ɽʝ ʪʝʤʘ 

ʥʘʟʳʚʘʣʘʩʴ çʈʫʛʦʟʳ ʦʨʜʦʚʠʢʘ ʠ ʩʠʣʫʨʘ (ʩʠʩʪʝʤʘ, ʤʦʨʬʦʛʝʥʝʟ ʩʢʝʣʝʪʘ, ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʠ 

ʧʘʣʝʦʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ)è. ɺ ʵʪʠʭ ʨʘʙʦʪʘʭ ʙʳʣʠ ʦʧʠʩʘʥʦ ʙʦʣʝʝ 70 ʚʠʜʦʚ ʨʫʛʦʟ ʠ ʦʢʦʣʦ 

20 ʚʠʜʦʚ ʪʘʙʫʣʷʪ ʠʟ ʩʠʣʫʨʘ, ʥʦ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ɿʘʧʘʜʥʦʡ ʗʢʫʪʠʠ ʨʫʛʦʟʳ ʠʤ ʥʝ 

ʦʧʠʩʳʚʘʣʠʩʴ. 

 

2. ʄʘʪʝʨʠʘʣ 

200 ʵʢʟʝʤʧʣʷʨʦʚ ʦʜʠʥʦʯʥʳʭ ʠ ʢʦʣʦʥʠʘʣʴʥʳʭ ʨʫʛʦʟ ʠ ʦʢʦʣʦ 10 ʚʝʪʚʠʩʪʳʭ ʠ ʤʘʩʩʠʚʥʳʭ 

ʧʦʣʠʧʥʷʢʦʚ ʪʘʙʫʣʷʪ ʠʟ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʘʚʦʛʦ, ʥʘ ʧʨʘʚʦʤ ʙʦʨʪʫ ʨ. ʆʣʝʥʝʢ ʚʦʟʣʝ 

ʧʦʩʝʣʢʘ ʆʣʝʥʝʢ. ʂʦʨʘʣʣʳ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʦʢʘʪʘʥʳ ʠ ʠʤʝʝʪ ʭʦʨʦʰʫʶ ʩʦʭʨʘʥʥʦʩʪʴ. 

 

3. ʄʦʨʬʦʣʦʛʠʷ ʩʢʝʣʝʪʘ ʪʘʙʫʣʷʪ ʠ ʨʫʛʦʟ 

ʂʦʨʘʣʣʳ ʷʚʣʷʶʪʩʷ ʥʘʨʫʞʥʦʨʘʢʦʚʠʥʥʳʤʠ ʞʠʚʦʪʥʳʤʠ, ʪ. ʝ. ʠʭ ʤʷʛʢʦʝ ʪʝʣʦ ʙʳʣʦ ʟʘʱʠʱʝʥʦ ʦʪ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʩʢʝʣʝʪʦʤ. ʇʦʩʢʦʣʴʢʫ, ʤʷʛʢʦʝ ʪʝʣʦ ʫ ʠʩʢʦʧʘʝʤʳʭ ʢʦʨʘʣʣʦʚ ʦʙʳʯʥʦ ʥʝ 
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ʩʦʭʨʘʥʷʝʪʩʷ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʭ ʩʠʩʪʝʤʘʪʠʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʦʨʤʘ ʩʢʝʣʝʪʘ ʠ ʚʥʫʪʨʝʥʥʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ ʩʪʨʦʝʥʠʷ. ʊʘʙʫʣʷʪʳ ʷʚʣʷʣʠʩʴ ʢʦʣʦʥʠʘʣʴʥʳʤʠ ʞʠʚʦʪʥʳʤʠ. ʆʥʠ ʨʘʟʤʥʦʞʘʣʠʩʴ 

ʙʝʩʧʦʣʳʤ (ʧʦʯʢʦʚʘʥʠʝʤ) ʠ ʧʦʣʦʚʳʤ ʧʫʪʝʤ, ʪ.ʝ. ʫ ʥʠʭ ʩʫʱʝʩʪʚʦʚʘʣʘ ʠ ʣʠʯʠʥʦʯʥʘʷ ʩʪʘʜʠʷ. 

ʉʢʝʣʝʪʥʘʷ ʧʦʩʪʨʦʡʢʘ, ʢʦʪʦʨʫʶ ʦʙʨʘʟʫʶʪ ʪʘʙʫʣʷʪʳ ʥʘʟʳʚʘʝʪʩʷ ʧʦʣʠʧʥʷʢʦʤ, ʬʦʨʤʘ ʢʦʪʦʨʦʛʦ 

ʤʦʞʝʪ ʤʘʩʩʠʚʥʦʡ, ʢʫʩʪʠʩʪʦʡ, ʩʪʝʣʶʱʝʡʩʷ ʠʣʠ ʧʣʘʩʪʠʥʯʘʪʦʡ. ʇʦʣʠʧʥʷʢ ʩʦʩʪʦʠʪ ʠʟ ʢʦʨʘʣʣʠʪʦʚ - 

ʩʣʝʜʦʚ ʨʦʩʪʘ ʢʦʨʘʣʣʦʚʦʛʦ ʧʦʣʠʧʘ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʣʩʷ ʥʘ ʜʠʩʪʘʣʴʥʦʤ ʢʦʥʮʝ ʚ ʷʤʢʝ, 

ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ ʯʘʰʢʦʡ. ʌʦʨʤʘ ʯʘʰʝʢ ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʧʦʣʠʛʦʥʘʣʴʥʦʡ, ʪʝʪʨʘʛʦʥʘʣʴʥʦʡ, 

ʛʝʢʩʘʛʦʥʘʣʴʥʦʡ ʜʦ ʵʣʣʠʧʪʠʯʝʩʢʦʡ. ʇʨʦʩʪʨʘʥʩʪʚʦ, ʛʜʝ ʥʘʭʦʜʠʣʩʷ ʧʦʣʠʧ, ʪʘʢʞʝ ʢʘʢ ʠ ʨʫʛʦʟ, 

ʥʘʟʳʚʘʝʪʩʷ ʣʶʤʝʥʦʤ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʯʘʰʝʢ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʚʠʪʳ ʩʝʧʪʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ï 

ʰʠʧʳ ʠʣʠ ʢʦʨʦʪʢʠʝ ʩʝʧʪʳ. ɻʦʨʠʟʦʥʪʘʣʴʥʳʝ ʧʣʘʩʪʠʥʳ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʝ ʪʝʣʦ ʧʦʣʠʧʘ 

ʥʘʟʳʚʘʶʪʩʷ ʜʥʠʱʘʤʠ. ɼʥʠʱʘ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʥʳʤʠ ʠʣʠ ʥʝʧʦʣʥʳʤʠ. ɼʠʩʩʠʧʠʤʝʥʪʳ ʠ ʦʩʝʚʦʡ 

ʩʪʦʣʙʠʢ ʫ ʪʘʙʫʣʷʪ ʚʩʪʨʝʯʘʶʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʨʝʜʢʦ. ʇʦʚʝʨʭʥʦʩʪʴ ʢʘʞʜʦʛʦ ʢʦʨʘʣʣʠʪʘ ʧʦʢʨʳʪʘ 

ʵʧʠʪʝʢʦʡ. ʂʦʨʘʣʣʠʪʳ ʚ ʢʦʣʦʥʠʠ ʩʦʦʙʱʘʣʠʩʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʧʦʨ, 

ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ ʠ ʩʦʝʜʠʥʠʪʝʣʴʥʳʭ ʪʨʫʙʦʢ [2]. 

ʈʫʛʦʟʳ ʠʣʠ ʯʝʪʳʨʝʭʣʫʯʝʚʳʝ ʢʦʨʘʣʣʳ ʙʳʣʠ ʢʘʢ ʦʜʠʥʦʯʥʳʤʠ, ʪʘʢ ʠ ʢʦʣʦʥʠʘʣʴʥʳʤʠ ʞʠʚʦʪʥʳʤʠ. 

ʄʦʨʬʦʣʦʛʠʷ ʠʭ ʚʥʝʰʥʝʛʦ ʩʢʝʣʝʪʘ ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʘ. ʀʭ ʚʝʨʭʥʷʷ ʯʘʩʪʴ, ʛʜʝ ʠʤʝʝʪʩʷ ʥʝʙʦʣʴʰʦʝ 

ʫʛʣʫʙʣʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʞʠʣ ʧʦʣʠʧ, ʥʘʟʳʚʘʝʪʩʷ ʯʘʰʢʦʡ ʠʣʠ ʜʠʩʪʘʣʴʥʳʤ ʯʘʩʪʴʶ, ʘ ʥʠʞʥʷʷ ʯʘʩʪʴ, 

ʢʦʪʦʨʦʡ ʦʥ ʧʨʠʢʨʝʧʣʷʣʩʷ ʢ ʩʫʙʩʪʨʘʪʫ ï ʧʨʦʢʩʠʤʘʣʴʥʦʡ. ʆʜʠʥʦʯʥʳʝ ʨʫʛʦʟʳ ʧʦ ʬʦʨʤʝ ʚʥʝʰʥʝʛʦ 

ʩʢʝʣʝʪʘ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ: 1) ʨʦʛʦʦʙʨʘʟʥʳʝ, ʢʦʪʦʨʳʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ ʧʨʠ ʚʝʨʰʠʥʝ 

ʜʝʣʷʪʩʷ ʥʘ ʨʷʜ ʧʦʜʪʠʧʦʚ; 2) ʪʫʬʣʝʦʙʨʘʟʥʳʝ ʠʣʠ ʢʘʣʴʮʝʦʣʦʚʳʝ, ʩ ʦʜʥʦʡ ʧʣʦʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, 

ʢʦʪʦʨʘʷ ʧʨʠ ʞʠʟʥʠ ʩʦʧʨʠʢʘʩʘʣʘʩʴ ʩ ʜʥʦʤ ʠ ʢʨʳʰʢʦʡ, ʢʦʪʦʨʘʷ ʟʘʢʨʳʚʘʣʘ ʯʘʰʢʫ; 3) ʮʠʣʠʥʜʨʦ-

ʢʦʥʠʯʝʩʢʠʝ; 4) ʜʠʩʢʦʠʜʘʣʴʥʳʝ. ʆʜʠʥʦʯʥʳʝ ʨʫʛʦʟʳ ʧʨʠʢʨʝʧʣʷʣʠʩʴ ʢ ʜʥʫ ʧʨʠ ʧʦʤʦʱʠ ʢʘʙʣʫʯʢʘ 

ʧʨʠʨʘʩʪʘʥʠʷ ʠʣʠ ʢʦʨʥʝʚʳʭ ʚʳʨʦʩʪʦʚ [1,3]. 

ʂʦʣʦʥʠʘʣʴʥʳʝ ʨʫʛʦʟʳ ʨʘʟʤʥʦʞʘʣʠʩʴ ʧʦʯʢʦʚʘʥʠʝʤ, ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ ʜʝʣʝʥʠʝʤ. ʂʦʣʦʥʠʷ ʨʫʛʦʟ 

ʥʘʟʳʚʘʝʪʩʷ ʚʝʪʚʠʩʪʦʡ, ʝʩʣʠ ʦʥʘ ʩʦʧʨʠʢʘʩʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʤʝʩʪʝ ʦʪʧʦʯʢʦʚʘʥʠʷ. ʂʦʣʦʥʠʷ ʥʘʟʳʚʘʝʪʩʷ 

ʤʘʩʩʠʚʥʦʡ, ʝʩʣʠ ʢʦʨʘʣʣʠʪʳ ʧʣʦʪʥʦ ʩʦʧʨʠʢʘʩʘʶʪʩʷ ʥʘ ʚʩʝʤ ʝʝ ʧʨʦʪʷʞʝʥʠʠ. ɽʩʣʠ ʚ ʤʘʩʩʠʚʥʦʡ 

ʢʦʣʦʥʠʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʝʪʚʠʩʪʳʝ ʫʯʘʩʪʢʠ ʦʥʘ ʥʘʟʳʚʘʝʪʩʷ ʨʘʤʦʟʥʦʡ. ɺ ʮʝʨʦʠʜʥʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ 

ʤʘʩʩʠʚʥʦʡ ʢʦʣʦʥʠʠ ʢʦʨʘʣʣʠʪʳ ʚʩʝʛʜʘ ʩʦʭʨʘʥʷʶʪ ʩʚʦʠ ʩʪʝʥʢʠ, ʘ ʚʝʪʚʠʩʪʦʡ ï ʩʪʝʥʢʠ 

ʫʪʨʘʯʠʚʘʶʪʩʷ. 

Cʥʘʨʫʞʠ ʚʩʝ ʨʫʛʦʟʳ ʧʦʢʨʳʪʳ ʪʦʥʢʠʤ ʩʣʦʝʤ ʛʦʣʦʪʝʢʠ, ʥʘ ʢʦʪʦʨʦʡ ʨʘʟʣʠʯʠʤʳ ʣʠʥʠʠ ʥʘʨʘʩʪʘʥʠʷ 

ʠʣʠ ʨʫʛʠ (ʤʦʨʱʠʥʳ), ʦʪ ʢʦʪʦʨʳʭ ʠ ʧʨʦʠʟʦʰʣʦ ʥʘʟʚʘʥʠʝ ʨʫʛʦʟ. ɺʥʫʪʨʴ ʦʪ ʛʦʣʦʪʝʢʠ ʨʘʩʧʦʣʦʞʝʥ 

ʩʣʝʜʫʶʱʠʡ ʧʦʢʨʳʚʘʶʱʠʡ ʩʣʦʡ ï ʵʧʠʪʝʢʘ, ʥʘ ʢʦʪʦʨʦʡ ʚʠʜʥʳ ʧʨʦʜʦʣʴʥʳʝ ʨʝʙʨʘ ʠ ʙʦʨʦʟʜʳ. ɺ 

ʠʩʢʦʧʘʝʤʦʤ ʩʦʩʪʦʷʥʠʠ ʛʦʣʦʪʝʢʘ ʯʘʩʪʦ ʥʝ ʩʦʭʨʘʥʷʝʪʩʷ ʠ ʪʦʛʜʘ ʩʢʝʣʝʪ ʚʳʛʣʷʜʠʪ 

ʧʨʦʜʦʣʴʥʦʨʝʙʨʠʩʪʳʤ. ʅʘ ʚʝʨʭʥʝʤ ʠʣʠ ʜʠʩʪʘʣʴʥʦʤ ʢʦʥʮʝ ʢʦʨʘʣʣʘ ʥʘʭʦʜʠʪʩʷ ʫʛʣʫʙʣʝʥʠʝ, ʢʦʪʦʨʦʝ 

ʥʘʟʳʚʘʝʪʩʷ ʯʘʰʢʦʡ. ɺ ʥʝʤ ʥʘʭʦʜʠʣʦʩʴ ʪʝʣʦ ʧʦʣʠʧʘ. ʌʦʨʤʘ ʯʘʰʝʢ ʙʳʚʘʝʪ ʙʦʢʘʣʦʚʠʜʥʦʡ ʠʣʠ 

ʚʦʨʦʥʢʦʦʙʨʘʟʥʦʡ ʩ ʦʪʚʝʨʥʫʪʳʤʠ, ʦʩʪʨʳʤʠ ʠʣʠ ʧʣʦʩʢʠʤʠ ʢʨʘʷʤʠ. ʅʘ ʜʥʝ ʯʘʰʢʠ ʤʦʛʫʪ ʙʳʪʴ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚʦʟʚʳʰʝʥʠʷ (ʦʩʝʚʳʝ ʩʪʦʣʙʠʢʠ, ʚʦʨʪʝʢʩʳ ʠ ʪ.ʜ.) ʠʣʠ ʷʤʢʠ. ɺʥʫʪʨʝʥʥʷʷ ʧʦʣʦʩʪʴ 

ʢʦʨʘʣʣʘ, ʦʛʨʘʥʠʯʝʥʥʘʷ ʩʥʘʨʫʞʠ ʛʦʣʦʪʝʢʦʡ ʠ ʵʧʠʪʝʢʦʡ ʥʘʟʳʚʘʝʪʩʷ ʣʶʤʝʥʦʤ, ʘ ʦʙʣʘʩʪʴ ʣʶʤʝʥʘ, ʚ 

ʢʦʪʦʨʦʡ ʞʠʣ ʧʦʣʠʧ ʥʘʟʳʚʘʝʪʩʷ ʚʠʩʮʝʨʘʣʴʥʦʡ ʢʘʤʝʨʦʡ. ɺ ʯʘʰʢʝ ʯʘʩʪʦ ʥʘʙʣʶʜʘʶʪʩʷ ʬʦʩʩʫʣʳ ï 

ʵʪʦ ʫʛʣʫʙʣʝʥʠʷ ʥʘ ʝʝ ʜʥʝ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʨʘʩʰʠʨʝʥʠʝ ʤʝʞʩʝʧʪʘʣʴʥʳʭ ʧʨʦʤʝʞʫʪʢʦʚ ʦʢʦʣʦ 

ʧʨʦʪʦʩʝʧʪ. ʉʢʝʣʝʪʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚʥʫʪʨʠ ʢʦʨʘʣʣʘ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʚʝʨʪʠʢʘʣʴʥʳʝ ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ. ʂ ʚʝʨʪʠʢʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ ʦʪʥʦʩʷʪʩʷ ʩʝʧʪʳ, ʘ ʢ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ï ʜʥʠʱʘ ʠ 

ʜʠʩʩʠʧʠʤʝʥʪʳ. ʋ ʨʫʛʦʟ ʚʩʪʨʝʯʘʶʪʩʷ ʩʝʧʪʳ ʥʝʩʢʦʣʴʢʦ ʧʦʨʷʜʢʦʚ ʠ ʮʠʢʣʦʚ. ʇʝʨʚʳʝ ʧʦʷʚʠʚʰʠʝʩʷ 

ʧʨʦʪʦʩʝʧʪʳ ʜʝʣʷʪ ʣʶʤʝʥ ʥʘ ʰʝʩʪʴ ʩʝʢʪʦʨʦʚ ʠʣʠ ʩʝʢʪʘʥʪʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʜʝʣʠʪʩʷ ʥʦʚʳʤʠ 

ʩʝʧʪʘʤʠ. ʋ ʩʠʣʫʨʠʡʩʢʠʭ ʨʫʛʦʟ ʯʘʩʪʦ ʚʳʜʝʣʷʶʪʩʷ ʩʝʧʪʳ ʪʨʝʭ ʧʦʨʷʜʢʦʚ-ʮʠʢʣʦʚ. ʆʯʝʥʴ ʯʘʩʪʦ ʫ 

ʨʫʛʦʟ ʚʩʪʨʝʯʘʶʪʩʷ ʦʩʝʚʳʝ ʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʪʠʥʥʳʤ ʦʩʝʚʳʤ 

ʩʪʦʣʙʠʢʦʤ, ʨʘʟʚʠʚʘʶʱʠʤʩʷ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʝʧʪ ʠ ʩʪʦʣʙʠʢʦʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʛʣʘʚʥʦʡ ʠʣʠ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʩʝʧʪʦʡ. ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʦʩʝʚʳʭ ʩʪʨʫʢʪʫʨ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ 

ʢʘʢ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ, ʪʘʢ ʠ ʚʝʨʪʠʢʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʦ ʦʥʠ ʥʘʟʳʚʘʶʪʩʷ ʦʩʝʚʳʤʠ ʢʦʣʦʥʥʘʤʠ. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʠʩʪʝʤʘʪʠʢʠ ʪʘʙʫʣʷʪ ʧʨʠʜʘʶʪ ʩʪʨʦʝʥʠʶ ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ ʩʪʝʥʢʠ. 
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4. ʆʧʠʩʘʥʠʝ ʪʘʙʫʣʷʪ ʠ ʨʫʛʦʟ 

ʊʠʧ Coelenterata 

ʂʣʘʩʩ Anthozoa 

ʇʦʜʢʣʘʩʩ Tabulata. 

ʆʪʨʷʜ Favositida Wedekind, 1937 

ʇʦʜʦʪʨʷʜ Favositina Wedekind, 1937 

ʉʝʤʝʡʩʪʚʦ Favositidae Dana, 1846 

ʇʦʜʩʝʤʝʡʩʪʚʦ Favositidae Dana, 1846 

ʈʦʜ Favosites Lamarck, 1816 

ɺʠʜ Favosites cf. gothlandicus Lamarck, 1816 ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʜʩʝʤʝʡʩʪʚʫ Favositinae. ɽʛʦ 

ʩʠʥʦʥʠʤʠʢʘ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦ ʠʟʣʦʞʝʥʘ ʖ.ʀ. ʊʝʩʘʢʦʚʳʤ [4]. ʇʦʣʠʧʥʷʢʠ ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ ʜʦ 

32 ʤʤ ʚ ʜʠʘʤʝʪʨʝ ʠ ʚʳʩʦʪʦʡ ʜʦ 21 ʤʤ. ʂʦʨʘʣʣʠʪʳ ʧʦʣʠʛʦʥʘʣʴʥʳʝ, ʧʷʪʠ- h ʝʩʪʠʫʛʦʣʴʥʳʝ. ɼʠʘʤʝʪʨ 

ʢʨʫʧʥʳʭ ʢʦʨʘʣʣʠʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 2.0ï2.2 ʤʤ. ʉʪʝʥʢʠ ʪʦʣʱʠʥʦʡ ʜʦ 0,3 ʤʤ. ʉʪʝʥʢʘ ʩ ʯʝʪʢʦ 

ʚʳʨʘʞʝʥʥʳʤ ʩʨʝʜʠʥʥʳʤ ʰʚʦʤ. ʇʦʨʳ ʤʝʣʢʠʝ ʦʢʨʫʛʣʳʝ, ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʥʘ ʩʪʝʥʢʘʭ ʚ 1 ï 2 ʨʷʜʘ. 

ɼʥʠʱʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʠʣʠ ʩʣʝʛʢʘ ʚʦʛʥʫʪʳʝ, ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 0,1 

ï 2 ,0 ʤʤ. ʀʟ-ʟʘ ʥʝʧʦʣʥʦʪʳ ʤʘʪʝʨʠʘʣʘ ʚʠʜ ʦʧʠʩʘʥ ʩʦ ʟʥʘʢʦʤ cf. (ʩʭʦʜʥʳʡ) (ʈʠʩʫʥʦʢ 1). 

 

ʘ

ʙ

ʚ

ʛ

ʜ

ʝ
 

ʈʠʩʫʥʦʢ 1. ɺʥʝʰʥʷʷ ʬʦʨʤʘ ʧʦʣʠʧʥʷʢʦʚ ʨʫʛʦʟ (ʘïʝ) ʠ ʪʘʙʫʣʷʪ (ʚï ʝ) ʠʟ ʩʠʣʫʨʠʡʩʢʠʭ ʦʪʣʦʞʝʥʠʡ 

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ:  

ʘïʙ ï ʢʫʙʢʦʚʠʜʥʳʝ ʨʫʛʦʟʳ Pseudophaulactis ex gr. lukofilloides Zaprudskaja in Ivanowski, 1963. ʚï

ʛ ï ʞʝʣʚʘʢʦʚʠʜʥʳʝ ʠ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʧʦʣʠʧʥʷʢʠ Parastriatopora mutabilis (Tchernychev, 1937), 

ʜïʝ ï ʤʘʩʩʠʚʥʳʝ ʧʦʣʠʧʥʷʢʠ Favosites cf. gothlandicus Lamarck, 1816. 

 

ʆʪʨʷʜ Halysitida 

ʇʦʜʦʪʨʷʜ Thamnoporina 

ʉʝʤʝʡʩʪʚʦ Pachyporidae Gerth, 1921 

ʈʦʜ Parastiatopora Sokolov, 1949 

ɺʠʜ Parastriatopora mutabilis (Tchernychev, 1937) ʦʪʥʝʩʝʥ ʢ ʩʝʤʝʡʩʪʚʫ Pachyporidae. ʇʦʣʠʧʥʷʢʠ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ, ʢʦʨʘʣʣʠʪʳ ʧʦʣʠʛʦʥʘʣʴʥʳʝ, ʜʠʘʤʝʪʨʦʤ ʜʦ 35 ʤʤ. ʆʙʣʦʤʢʠ ʜʣʠʥʦʡ ʜʦ 30 ʤʤ. 

ʆʩʥʦʚʘʥʠʝ ʢʦʣʦʥʠʡ ʥʝ ʠʟʫʯʝʥʦ. ʂʦʨʘʣʣʠʪʳ ʨʘʩʪʫʪ ʨʘʜʠʘʣʴʥʦ ʚʚʝʨʭ, ʟʘʪʝʤ ʨʝʟʢʦ ʠʟʛʠʙʘʶʪʩʷ ʢ 

ʚʥʝʰʥʝʤʫ ʢʨʘʶ ʢʦʣʦʥʠʠ ʠ ʦʪʢʨʳʚʘʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʢʦʨʘʣʣʠʪʦʚ ʚ 
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ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʢʦʣʦʥʠʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,9 ʜʦ 1,2 ʤʤ. ʏʘʰʢʠ ʥʝ ʩʦʭʨʘʥʠʣʠʩʴ. 

ʉʪʝʨʝʦʧʣʘʟʤʘʪʠʯʝʩʢʦʝ ʢʦʣʴʮʦ ʚʳʨʘʞʝʥʦ ʥʝ ʦʯʝʥʴ ʦʪʯʝʪʣʠʚʦ. ʉʪʝʥʢʠ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʢʦʣʦʥʠʠ ʪʦʥʢʠʝ ʦʪ 0,15 ʜʦ 0,25 ʤʤ. ʅʘ ʧʝʨʠʬʝʨʠʠ ʠʭ ʪʦʣʱʠʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 0,30 ʤʤ. ʇʦʨʳ 

ʨʘʩʧʦʣʦʞʝʥʳ ʢʘʢ ʥʘ ʩʪʝʥʢʘʭ ʢʦʨʘʣʣʠʪʦʚ, ʪʘʢ ʚ ʫʛʣʘʭ. ɼʠʘʤʝʪʨ ʧʦʨ 0,15ï0,20 ʤʤ. ɼʥʠʱʘ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʠ ʥʘ ʧʝʨʠʬʝʨʠʠ ʢʦʣʦʥʠʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ 0,1ï1 ʤʤ. ʉʝʧʪʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝ ʥʘʙʣʶʜʘʶʪʩʷ. ʈʘʟʤʥʦʞʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ 

ʚʥʫʪʨʠʯʘʰʝʯʥʳʤ ʧʦʯʢʦʚʘʥʠʝʤ (ʈʠʩʫʥʦʢ 1). 

ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ. ʇʨʘʚʳʡ ʙʝʨʝʛ ʨ. ʆʣʝʥʝʢ ʥʘʧʨʦʪʠʚ ʧʦʩʝʣʢʘ ʆʣʝʥʝʢ, ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ 

ɿʘʧʘʜʥʦʡ ʗʢʫʪʠʠ. 

ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʉʠʣʫʨʠʡʩʢʠʝ ʦʪʣʦʞʝʥʠʷ ʉʠʙʠʨʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ ʠ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ. ɺ ʇʦʜʦʣʠʠ (ʋʢʨʘʠʥʘ) ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʣʫʜʣʦʚʩʢʦʤ ʷʨʫʩʝ. 

ʇʦʜʢʣʘʩʩ Sclerocorallia 

ʆʪʨʷʜ Rugosa 

ʇʦʜʦʪʨʷʜ Streptelasmatida 

ʅʘʜʩʝʤʝʡʩʪʚʦ Densiphyllicioidea 

Cʝʤʝʡʩʪʚʦ Streptelasmatidae Nicholson in Nicholson et Lydekken, 1869 

ʈʦʜ Pseudophaulactis Zaprudskaja in Ivanowski, 1963 

Pseudophaulactis ex gr. lukofilloides Zaprudskaja in Ivanowski, 1963. (ʈʠʩʫʥʦʢ 1). 

ʆʧʠʩʘʥʠʝ. ʂʨʫʧʥʳʝ (ʜʦ 35 ʤʤ ʚ ʚʳʩʦʪʫ ʠ ʜʦ 28 ʤʤ ʚ ʜʠʘʤʝʪʨʝ) ʦʜʠʥʦʯʥʳʝ, ʨʦʛʦʦʙʨʘʟʥʦ 

ʠʟʦʛʥʫʪʳʝ ʢʦʨʘʣʣʳ, ʧʦʢʨʳʪʳʝ ʛʦʣʦʪʝʢʦʡ ʩ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʤʠ ʤʦʨʱʠʥʘʤʠ. ʇʨʠ ʨʘʟʨʫʰʝʥʠʠ 

ʛʦʣʦʪʝʢʠ ʦʙʥʘʞʘʝʪʩʷ ʩʝʧʪʘʣʴʥʳʡ ʘʧʧʘʨʘʪʘ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʝʪ ʠʣʣʶʟʠʶ ʣʦʞʥʦʡ ʧʨʦʜʦʣʴʥʦʡ 

ʨʝʙʨʠʩʪʦʩʪʠ. ʅʘ ʨʘʥʥʠʭ ʠ ʩʨʝʜʥʠʭ ʩʪʘʜʠʷʭ ʨʦʩʪʘ ʰʠʨʦʢʠʝ ʩʝʧʪʳ ʧʨʠʤʳʢʘʶʪ ʦʯʝʥʴ ʧʣʦʪʥʦ ʜʨʫʛ 

ʢ ʜʨʫʛʫ. ʆʥʠ ʩʠʣʴʥʦ ʠʟʛʠʙʘʶʪʩʷ ʙʣʠʞʝ ʢ ʦʩʝʚʦʡ ʯʘʩʪʠ, ʥʦ ʧʨʘʚʠʣʴʥʦʛʦ ʚʦʨʪʝʢʩʘ ʥʝ ʦʙʨʘʟʫʶʪ. ʅʘ 

ʚʟʨʦʩʣʳʭ ʩʪʘʜʠʷʭ ʩʝʧʪʳ ʩʪʘʥʦʚʷʪʩʷ ʪʦʥʴʰʝ. ɼʥʠʱʘ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ: ʧʦʣʥʳʝ, ʥʝʧʦʣʥʳʝ ʠ 

ʢʫʧʦʣʦʦʙʨʘʟʥʦ-ʚʳʧʫʢʣʳʝ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʥʠʱʘʤʠ ʩʦʩʪʘʚʣʷʝʪ 0,8 ï 1,1 ʤʤ. 

ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ. ʇʨʘʚʳʡ ʙʝʨʝʛ ʨ. ʆʣʝʥʝʢ ʥʘʧʨʦʪʠʚ ʧʦʩʝʣʢʘ ʆʣʝʥʝʢ, ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ 

ɿʘʧʘʜʥʦʡ ʗʢʫʪʠʠ. 

ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʉʠʣʫʨʠʡʩʢʠʡ ʧʝʨʠʦʜ, ʣʣʘʥʜʦʚʝʨʠʡʩʢʠʡ 

ʷʨʫʩ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ, ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ɻʦʨʥʦʛʦ ɸʣʪʘʷ.  

ʅʘʜʩʝʤʝʡʩʪʚʦ Arachnophyllioidea 

Cʝʤʝʡʩʪʚʦ Arachnophyllidae Dybowski, 1873 

ʈʦʜ Altaja Zheltonogova, 1960 

Altaja ex gr. gracilis (Billings, 1858) 

ʉʠʥʦʥʠʤʠʢʘ. Altaja silurica gen. et sp. nov.: ɾʝʣʪʦʥʦʛʦʚʘ, 1960, ʩ. 87, ʪʘʙʣ. S-24, ʬʠʛ. 1; Altaja 

gracilis (Billings): ʀʚʘʥʦʚʩʢʠʡ, ʂʫʣʴʢʦʚ, 1974, ʩ. 33, ʪʘʙʣ. 9, ʬʠʛ. 2, ʪʘʙʣ. 10, ʬʠʛ. 1. 

ʆʧʠʩʘʥʠʝ. ʂʦʣʦʥʠʠ ʤʘʩʩʠʚʥʳʝ. ʂʦʣʦʥʠʠ ʧʷʪʠ- ʠʣʠ ʰʝʩʪʠʫʛʦʣʴʥʳʝ. ʂʦʨʘʣʣʠʪʳ ʚ ʧʦʧʝʨʝʯʥʦʤ 

ʩʝʯʝʥʠʠ ʠʤʝʶʪ ʜʠʘʤʝʪʨ 6 ï 8 ʤʤ. ʉʝʧʪʳ ʜʦʩʪʠʛʘʶʪ ʮʝʥʪʨ ʢʦʨʘʣʣʠʪʘ. ʄʘʣʳʝ ʩʝʧʪʳ ʧʦʛʨʫʞʝʥʳ ʚ 

ʜʠʩʩʝʧʠʤʝʥʪʘʨʠʫʤ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʝʧʪ ʩʦʩʪʘʚʣʷʝʪ 38ï42. ʏʘʰʢʠ ʥʝʛʣʫʙʦʢʠʝ ʩ ʦʪʯʝʪʣʠʚʳʤʠ 

ʩʨʝʜʠʥʥʳʤʠ ʩʪʦʣʙʠʢʘʤʠ. ʀʟ-ʟʘ ʥʝʧʦʣʥʦʪʳ ʤʘʪʝʨʠʘʣʘ ʠ ʦʪʩʫʪʩʪʚʠʷ ʩʚʝʜʝʥʠʡ ʦ ʩʪʨʦʝʥʠʠ ʜʥʠʱ 

ʚʠʜ ʦʧʠʩʘʥ ʩʦ ʟʥʘʢʦʤ ex gr. (ʠʟ ʛʨʫʧʧʳ). 

ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ. ʇʨʘʚʳʡ ʙʝʨʝʛ ʨ. ʆʣʝʥʝʢ ʥʘʧʨʦʪʠʚ ʧʦʩʝʣʢʘ ʆʣʝʥʝʢ, ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ 

ɿʘʧʘʜʥʦʡ ʗʢʫʪʠʠ. 

ɻʝʦʛʨʘʬʠʯʝʩʢʦʝ ʠ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʉʨʝʜʥʷʷ ʯʘʩʪʴ ʩʠʣʫʨʘ ʂʘʥʘʜʳ, ʚʝʨʭʥʷʷ 

ʯʘʩʪʴ ʣʣʘʥʜʦʚʝʨʠʡʩʢʦʛʦ ʷʨʫʩʘ ʩʝʚʝʨʘ ʉʠʙʠʨʩʢʦʡ ʧʣʘʪʬʦʨʤʳ ʠ ʶʞʥʳʭ ʨʘʡʦʥʦʚ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ. 

 

5. ɺʳʚʦʜʳ 

ʋʥʠʢʘʣʴʥʦʩʪʴ ʥʘʭʦʜʢʠ ʣʣʘʥʜʦʚʝʥʠʡʩʢʠʭ ʪʘʙʫʣʷʪ ʠ ʨʫʛʦʟ ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʆʣʝʥʝʢ ʚʥʫʪʨʠ 

ʧʦʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʝʤʙʨʠʡʩʢʠʭ ʠʟʚʝʩʪʥʷʢʦʚ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʣʠʙʦ ʧʝʨʝʥʦʩʦʤ ʣʴʜʠʥʘʤʠ 

ʦʙʣʦʤʢʦʚ ʧʦʨʦʜ, ʢʦʪʦʨʳʝ ʚʳʭʦʜʷʪ ʥʘ ʜʥʝʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʚ 300 ʢʤ ʚʳʰʝ ʧʦ ʪʝʯʝʥʠʶ ʨʝʢʠ, ʣʠʙʦ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʙʣʦʢʦʤ. 
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ʉɽʁʉʄʆʉʊʈɸʊʀɻʈɸʌʀʏɽʉʂʆɻʆ ɸʅɸʃʀɿɸ 

ɸʥʘʪʦʣʠʡ ʆʙʦʣʢʠʥ 
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SEISMOFACIES OF THE VOLCANIC ROCKS OF THE ULKAN -KYLLAKH RIFT 

OF THE ALDAN -MAYA BASIN ACCORDIN G TO THE DATA OF 

SEISMOSTRATIGRAPHIC ANALYSIS  

Anatoly Obolkin 

Institute of Oil and Gas Problems YSC SB RAS, 2 Petrovsky St., Yakutsk, 677980, Russia 

 

Annotation. Based on the materials of seismic surveys, the structure of the northern part of 

the rift zone, which lies at the base of the Aldan-Maisky trough, has been studied by the 

method of seismostratigraphic analysis. The existence at the base of the rift zone of seismic 

facies of volcanic rocks, subvolcano, plate complex, rifting forming an independent 

structural stage of the Paleoproterozoic age at the base of the rift zone is shown. The seismic 

facies correlate with the outcrops of volcanic rocks, plate complex, rifting in the Ulkan 

Basin, which confirms the point of view expressed earlier by the author about the existence 

in the Paleoproterozoic of a single Ulkano-Kyllakh rift zone separating the Batomgsko-

Maisky horst-anticlinorium from the Siberian platform. 

 

1. ɺʚʝʜʝʥʠʝ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʝʡʩʤʦʨʘʟʚʝʜʢʦʡ ʤʝʪʦʜʦʤ ʦʙʱʝʡ ʛʣʫʙʠʥʥʦʡ ʪʦʯʢʠ (ʄʆɻʊ) ʚ 

ʦʩʥʦʚʘʥʠʠ ɸʣʜʘʥʦ-ʄʘʡʩʢʦʛʦ ʧʨʦʛʠʙʘ ʚʳʷʚʣʝʥʳ ʋʣʢʘʥʦ-ʂʳʣʣʘʭʩʢʠʡ ʨʠʬʪ ʠ ɹʘʪʦʤʛʩʢʦ-

ʄʘʡʩʢʦʡ ʚʳʩʪʫʧ ʬʫʥʜʘʤʝʥʪʘ (ʈʠʩʫʥʦʢ 1). ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ 

2011 ʛ ʠ ʚ ʤʘʪʝʨʠʘʣʘʭ ʢʦʥʬʝʨʝʥʮʠʡ [1]. ʂʨʦʤʝ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʦʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʩʝʡʩʤʦʨʘʟʚʝʜʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʝʡʩʤʦʩʪʨʘʪʠʛʨʘʬʠʷ (ʉʉ) [2]. ʆʜʥʠʤ ʠʟ 

ʘʢʪʫʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ ʠʟʫʯʝʥʠʷ ʋʣʢʘʥʦ-ʂʳʣʣʘʭʩʢʦʛʦ ʨʠʬʪʘ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʘʥʦʤʘʣʠʡ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʟʘʧʠʩʠ ʚʫʣʢʘʥʦʛʝʥʥʦʛʦ ʠ ʧʣʠʪʥʦʛʦ ʪʠʧʦʚ, ʢʦʨʨʝʣʠʨʫʝʤʳʭ ʩ ʚʫʣʢʘʥʠʪʘʤʠ 

ʋʣʢʘʥʩʢʦʛʦ ʧʨʦʛʠʙʘ. ɺ ʜʦʢʣʘʜʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʉʉ ʘʥʘʣʠʟʘ ʥʠʞʥʠʭ ʩʪʨʫʢʪʫʨʥʦ-

ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʵʪʘʞʝʡ (ʉʊʕ) ʨʠʬʪʦʚʦʡ ʟʦʥʳ (ʈɿ), ʨʘʥʝʝ ʧʦʢʘʟʘʥʥʳʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʯʝʪʘʭ 

[1]. 

 

2. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʇʦ ʜʘʥʥʳʤ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʦʛʠʙʘ, ʚʳʧʦʣʥʝʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʉʉ, 

ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʋʣʢʘʥʦ-ʂʳʣʣʘʭʩʢʦʡ ʈɿ ʚʳʜʝʣʝʥʳ ʩʝʡʩʤʦʬʘʮʠʠ (ʉʌ) ʚʫʣʢʘʥʠʪʦʚ (ʈʠʩʫʥʢʠ 1-3). 

ɺʫʣʢʘʥʠʪʳ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʩʝʡʩʤʠʯʝʩʢʦʤ ʚʦʣʥʦʚʦʤ ʧʦʣʝ ʭʘʨʘʢʪʝʨʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʢ 

ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ:  

1. ʉʌ ʩʫʙʚʫʣʢʘʥʦʚ ʚ ʚʠʜʝ ʣʦʢʘʣʴʥʳʭ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ, ʦʢʘʡʤʣʷʶʱʠʭ ʧʨʠʧʦʜʥʷʪʫʶ ʟʦʥʫ, 

ʥʝʩʦʛʣʘʩʥʦʛʦ ʟʘʣʝʛʘʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʜʩʪʠʣʘʶʱʠʤ ʠ ʧʝʨʝʢʨʳʚʘʶʱʠʤ ʪʦʣʱʘʤ; 

2. ɺʳʜʝʣʝʥʠʝ ʚʳʩʦʢʦʘʤʧʣʠʪʫʜʥʳʭ, ʠʟʚʠʣʠʩʪʳʭ, ʣʠʥʟʦʚʠʜʥʳʭ ʆɺ ʨʘʟʣʠʯʥʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ, 

ʧʝʨʝʭʦʜʷʱʠʭ ʧʦ ʣʘʪʝʨʘʣʠ ʚ ʧʨʦʪʷʞʝʥʥʳʝ, ʚʳʜʝʨʞʘʥʥʳʝ ʉʌ, ʧʨʦʩʣʝʞʠʚʘʝʤʳʝ ʥʘ ʜʝʩʷʪʢʠ ʢʤ; 

3. ʇʨʦʷʚʣʝʥʠʝ ʚʳʩʦʢʦʘʤʧʣʠʪʫʜʥʳʭ ʦʪʨʘʞʝʥʥʳʭ ʚʦʣʥ (ʆɺ), ʧʦ ʚʩʝʡ ʪʦʣʱʝ ʉʌ ʚʫʣʢʘʥʠʪʦʚ, ʠ ʚ 

ʨʷʜʝ ʩʣʫʯʘʝʚ ʉʌ ʧʣʘʩʪʦʚʳʭ ʪʝʣ; 

4. ʇʦʷʚʣʝʥʠʝ ʚ ʨʘʟʨʝʟʝ ʦʩʘʜʦʯʥʦʛʦ ʯʝʭʣʘ, ʩʫʙʧʣʘʩʪʦʚʳʭ ʪʝʣ ʩ ʧʝʨʝʭʦʜʘʤʠ, ʚ ʟʦʥʘʭ ʜʠʟʴʶʥʢʪʠʚʦʚ, 

ʥʘ ʚʳʰʝ ʠʣʠ ʥʠʞʝ ʟʘʣʝʛʘʶʱʠʝ ʫʨʦʚʥʠ; 

5. ʇʨʦʩʣʝʞʠʚʘʝʤʦʩʪʴ ʚ ʥʝʠʟʤʝʥʥʦʤ ʚʠʜʝ (ʩʦʭʨʘʥʥʦʩʪʴ ʘʤʧʣʠʪʫʜ ʆɺ ʩʣʘʛʘʶʱʠʭ ʉʌ) ʩ ʤʘʣʳʭ ʜʦ 

ʙʦʣʴʰʠʭ (10-13ʢʤ) ʛʣʫʙʠʥ [1]. 
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ʅʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʥ ʬʨʘʛʤʝʥʪ I-I ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ˉ070303ɸ, ʚʨʝʤʝʥʥʦʡ ʨʘʟʨʝʟ 

ʢʦʪʦʨʦʛʦ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 2 ɸ.  ʅʘ ʨʘʟʨʝʟʝ ʚʳʜʝʣʝʥʳ (ʩʥʠʟʫ ʚʚʝʨʭ): ʉʌ ʚʫʣʢʘʥʠʪʦʚ, 

ʧʝʨʝʭʦʜʷʱʠʭ ʚʚʝʨʭ ʧʦ ʩʢʣʦʥʫ ʚ ʉʌ ʩʫʙʚʫʣʢʘʥʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ 

ʤʘʢʩʠʤʫʤʦʤ ʤʘʛʥʠʪʥʦʡ ʘʥʦʤʘʣʠʠ, ʧʝʨʝʩʝʯʝʥʥʦʡ ʩʝʡʩʤʠʯʝʩʢʠʤ ʧʨʦʬʠʣʝʤ (ʈʠʩʫʥʦʢ 2 ɸ,ɹ); ʉʌ 

ʧʣʠʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʝʨʝʢʨʳʪʳʭ ʚʫʣʢʘʥʠʪʘʤʠ; ʚʳʰʝ ʧʦ ʨʘʟʨʝʟʫ ʚʳʷʚʣʝʥʳ ʢʦʩʦʩʣʦʠʩʪʳʝ ʉʌ 

ʙʦʨʪʘ ʨʠʬʪʘ, ʟʘʣʝʛʘʶʱʠʝ ʩ ʫʛʣʦʚʳʤ ʥʝʩʦʛʣʘʩʠʝʤ ʥʘ ʚʫʣʢʘʥʠʪʘʭ, ʩʣʘʛʘʶʱʠʭ ʦʩʥʦʚʘʥʠʝ ʨʠʬʪʦʚʦʡ 

ʟʦʥʳ (ʈʠʩʫʥʦʢ 2 ɸ, ɹ). ɺ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʦʩʥʦʚʘʥʠʷ ʨʠʬʪʘ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʘʥʘʣʦʛʠʯʥʳʝ ʘʥʦʤʘʣʠʠ 

(ʈʠʩʫʥʦʢ 3). ʉʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʉʌ ʚʫʣʢʘʥʠʪʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 1800 ʜʦ 3000 ʤ. 

ɺ ʧʣʘʥʝ ʉʌ ʚʫʣʢʘʥʠʪʦʚ ʧʦ ʧʣʦʱʘʜʠ ʟʥʘʯʠʪʝʣʴʥʦ ʧʝʨʝʢʨʳʚʘʶʪ ʧʨʠʤʳʢʘʶʱʠʝ ʘʥʦʤʘʣʠʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ʈʠʩʫʥʦʢ 1). ɺ ʨʘʡʦʥʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʄʦʢʫʡʩʢʦʡ ʩʢʚʘʞʠʥʳ 

ʧʝʨʝʢʨʳʚʘʶʱʘʷ ʧʣʠʪʥʳʡ ʢʦʤʧʣʝʢʩ ʚʝʨʭʥʷʷ ʉʌ ʚʫʣʢʘʥʠʪʦʚ ʚʳʧʘʜʘʝʪ ʠʟ ʨʘʟʨʝʟʘ. 

 

 
ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʥʘʷ ʢʘʨʪʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ɸʣʜʘʥʦ-ʄʘʡʩʢʦʛʦ 

ʧʨʦʛʠʙʘ ʧʦ ʜʘʥʥʳʤ ʩʝʡʩʤʦ-, ʛʨʘʚʠ-, ʤʘʛʥʠʪʦʨʘʟʚʝʜʢʠ [1]. 
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ʈʠʩʫʥʦʢ 2. ɸ.- ʌʨʘʛʤʝʥʪ ʚʨʝʤʝʥʥʦʛʦ ʨʘʟʨʝʟʘ ʧʨʦʬʠʣʴ (I-I) ʥʘ ʨʠʩʫʥʢʝ 1. ʉʝʡʩʤʦʬʘʮʠʠ ʶʞʥʦʡ 

ʯʘʩʪʠ ɸʣʜʘʥʦ-ʄʘʡʩʢʦʛʦ ʧʨʦʛʠʙʘ. ɹ -ɺʳʢʦʧʠʨʦʚʢʘ ʠʟ ʢʘʨʪʳ ʘʥʦʤʘʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ȹʊʘ 

(ʥʊʣ) ʈʉ(ʗ) ʤʘʩʰʪʘʙʘ 1:500000 

 

 
ʈʠʩʫʥʦʢ 3. ʌʨʘʛʤʝʥʪ ʚʨʝʤʝʥʥʦʛʦ ʨʘʟʨʝʟʘ ʧʨʦʬʠʣʴ (I-I) ʥʘ ʨʠʩʫʥʢʝ 1. ʉʝʡʩʤʦʬʘʮʠʠ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɸʣʜʘʥʦ-ʄʘʡʩʢʦʛʦ ʧʨʦʛʠʙʘ. 

 

3. ʆʙʩʫʞʜʝʥʠʝ, ʚʳʚʦʜʳ 

ʄ.ɸ. ʉʝʤʠʭʘʪʦʚ ʩ ʩʦʘʚʪʦʨʘʤʠ ʧʦʢʘʟʘʣ, ʯʪʦ çéʫʯʫʨʩʢʘʷ ʩʝʨʠʷ ʧʝʨʝʢʨʳʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʛʦʨʠʟʦʥʪʳ 

ʫʣʢʘʥʩʢʦ-ʙʠʨʠʥʜʠʥʩʢʠʭ ʪʦʣʱ ʠ ʥʘ ʦʙʰʠʨʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʚʳʭʦʜʠʪ ʥʘ ʬʫʥʜʘʤʝʥʪ, 

ʟʘʧʝʯʘʪʳʚʘʷ ʩʦʙʦʡ ʋʣʢʘʥʩʢʠʡ ʧʨʦʛʠʙè [3]. ɺ.ɸ. ɻʫʨʴʷʥʦʚ ʠ ɸ.ʖ. ʇʝʩʢʦʚ ʚʳʜʝʣʠʣʠ ʯʝʪʳʨʝ 

ʩʪʘʜʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʛʠʙʘ. ʅʘ ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʦʧʦʨʠʢʘʥʩʢʠʭ ʦʩʘʜʢʦʚ ʰʣʦ ʚ 

ʤʝʣʢʦʚʦʜʥʳʭ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʭ ʚʧʘʜʠʥʘʭ. ʅʘ ʚʪʦʨʦʡ ʩʪʘʜʠʠ ʥʘʯʘʣʦʩʴ ʧʨʦʷʚʣʝʥʠʝ 

ʋʣʢʘʯʘʥʩʢʦʛʦ ʪʨʘʭʠʙʘʟʘʣʴʪʦʚʦʛʦ ʚʫʣʢʘʥʠʟʤʘ ʚ ʤʝʣʢʦʚʦʜʥʳʭ ʧʨʠʙʨʝʞʥʦ-ʤʦʨʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʅʘ 

ʪʨʝʪʴʝʡ ʩʪʘʜʠʠ ï ʫʩʪʘʥʦʚʣʝʥ ʧʝʨʝʨʳʚ ʚ ʚʫʣʢʘʥʠʟʤʝ ʠ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʠ ʩ ʧʝʥʝʧʣʝʥʠʟʘʮʠʝʡ ʠ 

ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʝʡ ʧʨʦʛʠʙʘ, ʟʘʚʝʨʰʠʚʰʝʛʦʩʷ ʚʫʣʢʘʥʠʟʤʦʤ ʫʣʢʘʯʘʥʩʢʠʭ ʠʥʪʨʫʟʠʡ 

ʛʝʢʫʥʜʘʥʩʢʠʭ ʛʘʙʙʨʦʠʜʦʚ. ɺ ʚʥʘʯʘʣʝ ʯʝʪʚʝʨʪʦʡ, ʵʣʛʵʪʵʡʩʢʦʡ ʩʪʘʜʠʠ ʚʳʷʚʣʝʥʦ ʠʟʣʠʷʥʠʝ ʣʘʚ ʩ 

ʧʨʦʩʣʦʷʤʠ ʛʨʫʙʦʟʝʨʥʠʩʪʳʭ, ʪʝʨʨʠʛʝʥʥʳʭ ʧʦʨʦʜ, ʦʪʣʦʞʠʚʰʠʭʩʷ ʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ʅʘ 


