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ʀʟʜʘʥʠʝ çɺʦʧʨʦʩʳ ʩʪʝʧʝʚʝʜʝʥʠʷè ʦʩʥʦʚʘʥʦ ʧʦ ʨʝʰʝʥʠʶ ʫʯʝʥʦʛʦ ʩʦʚʝʪʘ ʀʥʩʪʠʪʫʪʘ 
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ʉʆɼɽʈɾɸʅʀɽ 

 

ʅɸʋʂʀ ʆ ɿɽʄʃɽ 
 

ɻʨʠʥʮʦʚ ɼ.ɸ., ʅʝʩʪʝʨʝʥʢʦ ʄ.ʖ., ʉʦʣʦʤʘʪʠʥ ʅ.ɺ.  

ʆʎɽʅʂɸ ɻɽʆʕʂʆʃʆɻʀʏɽʉʂʆɻʆ ʉʆʉʊʆʗʅʀʗ ɸɻʈʆʃɸʅɼʐɸʌʊʆɺ ʅɸ 

ʆʉʅʆɺɽ ʂʆʄʇʃɽʂʉʅʆɻʆ ɸʅɸʃʀɿɸ ʇʆʏɺɽʅʅʓʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ 

4 

ɹʫʣʫʢʪʘʝʚ ɸ.ɸ., ɸʜʴʷʥʦʚʘ ɸ.ɹ., ɻʦʥʯʘʨʦʚʘ ʃ.ʖ., ʐʝʨʩʪʥʝʚ ɸ.ʂ., ʄʘʥʜʞʠʝʚʘ ʉ.ʉ. 

ʕʂʆʃʆɻʆ-ɻɽʆʍʀʄʀʏɽʉʂɸʗ ʆʎɽʅʂɸ ʉʆʉʊʆʗʅʀʗ ʇʆʏɺ ʉɽʃʀʊɽɹʅʓʍ 

ʊɽʈʈʀʊʆʈʀʁ ʏɽʈʅʆɿɽʄɽʃʔʉʂʆɻʆ ʈɸʁʆʅɸ ʈɽʉʇʋɹʃʀʂʀ ʂɸʃʄʓʂʀʗ 

19 

ɹʀʆʃʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ  

ʈʝʚʫʰʢʠʥ ɸ.ʉ., ʏʠʛʦʜʘʡʢʠʥʘ ɼ.ʉ.  

ʆɹ ɸʅɻɸʈʉʂʆʄ ʎɽʅʊʈɽ ʇʈʆʀʉʍʆɾɼɽʅʀʗ ʀ ɺʀɼʆɺʆɻʆ ʈɸɿʅʆʆɹʈɸɿʀʗ 

ʇʆʃʓʅɽʁ 

31 

ʖʩʫʧʦʚʘ ʆ.ɺ., ɸʙʨʘʤʦʚʘ ʃ.ʄ.  

ʂ ɹʀʆʃʆɻʀʀ ʇɽʊʈʆʌʀʊʅʆ-ʉʊɽʇʅʆɻʆ ɺʀɼɸ HELIANTHEMUM 

NUMMULARIUM (L.) MILL . (CISTACEAE) ɺ ʖɾʅʆ-ʋʈɸʃʔʉʂʆʄ ɿɸʇʆɺɽɼʅʀʂɽ 

39 

ʐʘʨʥʠʥʘ ɽ.ʉ., ʂʫʧʨʠʷʥʦʚ ɸ.ʅ.  

ʕʂʆʃʆɻʀʏɽʉʂʆɽ ʉʆʉʊʆʗʅʀɽ ʈɸʉʊʀʊɽʃʔʅʆɻʆ ʇʆʂʈʆɺɸ ʆʉʆɹʆ 

ʆʍʈɸʅʗɽʄʓʍ ʇʈʀʈʆɼʅʓʍ ʊɽʈʈʀʊʆʈʀʁ (ʆʆʇʊ) ʂɽʄɽʈʆɺʉʂʆʁ ʆɹʃɸʉʊʀ 

ï ʂʋɿɹɸʉʉɸ 

52 

ʏʠʤʠʪʜʦʨʞʠʝʚʘ ʕ.ʆ., ʂʦʨʩʫʥʦʚʘ ʎ.ɼ-ʎ., ʎʳʙʝʥʦʚ ʖ.ɹ., ɿʘʜʦʨʠʥʘ ʀ.ʆ. 

ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆɽ ʀ ʄʆʈʌʆʃʆɻʀʏɽʉʂʆɽ ʈɸɿʅʆʆɹʈɸɿʀɽ ʇʆʏɺ 

ɹʀʏʋʈʉʂʆʁ ʂʆʊʃʆɺʀʅʓ ʉɽʃɽʅɻʀʅʉʂʆɻʆ ʉʈɽɼʅɽɻʆʈʔʗ 

64 

ɼʝʜʶʭʠʥ ʉ.ɺ., ʂʦʤʠʩʩʘʨʦʚ ɽ.ɺ.  

ʂʆʄʇʃɽʂʉʓ ɼʆʃɻʆʅʆʉʀʂʆʆɹʈɸɿʅʓʍ ɾʋʂʆɺ (COLEOPTERA: 

CURCULIONOIDEA) ʉʊɽʇʅʓʍ ʀ ʆʉʊɽʇʅɽʅʅʓʍ ʉʆʆɹʑɽʉʊɺ ɼʆʃʀʅʓ 

ʈ. ʀʉɽʊʔ ɹʃʀɿ ɻ. ʂɸʄɽʅʉʂ-ʋʈɸʃʔʉʂʀʁ (ʉɺɽʈɼʃʆɺʉʂɸʗ ʆɹʃɸʉʊʔ) 

80 

ɺʣʘʩʦʚ ʉ.ɺ., ɽʩʶʥʠʥ ʉ.ʃ., ɹʨʘʛʠʥʘ ʊ.ʄ.  

ʅɸʉɽʃɽʅʀɽ ʇɸʋʂʆɺ (ARANEAE) ʆʂʈɽʉʊʅʆʉʊɽʁ ʆɿɽʈɸ ʉɸʈʓʄʆʀʅ ɺ 

ʅɸʋʈɿʋʄʉʂʆʄ ɿɸʇʆɺɽɼʅʀʂɽ 

95 

ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓɽ ʅɸʋʂʀ  

ʄʦʪʦʰʢʠʥʘ ʄ.ɸ., ɻʦʤʙʦʝʚ ɹ.ʆ., ɹʘʪʦʤʫʥʢʫʝʚ ɺ.ʉ., ʐʠʨʘʧʦʚʘ ʉ.ɼ., 

ɹʘʜʤʘʝʚʘ ɸ.ʉ., ʋʣʴʟʝʪʫʝʚʘ ɸ.ɼ.  

ɺʃʀʗʅʀɽ ʇʈʀʈʆɼʅʆ-ʂʃʀʄɸʊʀʏɽʉʂʀʍ ʋʉʃʆɺʀʁ ʅɸ ʉɽʃʔʉʂʆɽ 

ʍʆɿʗʁʉʊɺʆ ʈɽʉʇʋɹʃʀʂʀ ɹʋʈʗʊʀʗ 

109 

ʃʠʭʦʚʠʜ ɸ.ɸ., ʂʦʩʪʠʢʦʚʘ ɺ.ɸ., ʇʦʢʠʜʘ ʃ.ʉ., ɺʘʞʝʥʩʢʠʡ ɺ.ʈ.  

ʉʆʇʆʉʊɸɺʃɽʅʀɽ ɺɽɻɽʊɸʎʀʆʅʅʓʍ ʀʅɼɽʂʉʆɺ (NDVI, TNDVI) ʉ 

ʉʆɼɽʈɾɸʅʀɽʄ ɻʋʄʋʉɸ ɺ ʉʃɸɹʆʈɸɿɺʀʊʓʍ ʇʆʏɺɸʍ ʇʆɼ ʉʆʉʅʆɺʓʄʀ 

ʅɸʉɸɾɼɽʅʀʗʄʀ ɹɽʐʇɸɻʀʈʉʂʀʍ ɺʓʉʆʊ 

123 
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ʆʎɽʅʂɸ ɻɽʆʕʂʆʃʆɻʀʏɽʉʂʆɻʆ ʉʆʉʊʆʗʅʀʗ ɸɻʈʆʃɸʅɼʐɸʌʊʆɺ ʅɸ 

ʆʉʅʆɺɽ ʂʆʄʇʃɽʂʉʅʆɻʆ ɸʅɸʃʀɿɸ ʇʆʏɺɽʅʅʓʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ 

*ɼ.ɸ. ɻʨʠʥʮʦʚ, ʄ.ʖ. ʅʝʩʪʝʨʝʥʢʦ, ʅ.ɺ. ʉʦʣʦʤʘʪʠʥ 

ʆʨʝʥʙʫʨʛʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʋʨʘʣʴʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ  

ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʈʦʩʩʠʷ, ʆʨʝʥʙʫʨʛ 
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ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʣʝʢʩʥʦʡ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 

ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʘʥʘʣʠʟʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ 

ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʠ ʧʦʯʚʝʥʥʦ-ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥ 

ʢʦʥʚʝʨʛʝʥʪʥʳʡ ʧʦʜʭʦʜ, ʩʦʯʝʪʘʶʱʠʡ ʤʝʪʦʜʳ ɻʀʉ-ʘʥʘʣʠʪʠʢʠ, ʛʝʦʩʪʘʪʠʩʪʠʢʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ 2015 ʧʦ 2025 ʛʛ. ʚ ʫʩʣʦʚʠʷʭ ʩʪʝʧʥʦʡ ʟʦʥʳ 

ʆʨʝʥʙʫʨʛʩʢʦʛʦ ʇʨʝʜʫʨʘʣʴʷ. ʇʨʦʚʝʜʝʥʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʦʯʚ ʥʘ ʦʩʥʦʚʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ. ʂʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʠ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʪʴ ʯʝʪʳʨʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ (p < 0,05) ʪʠʧʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ 

ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʨʝʞʠʤʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. ʋʩʪʘʥʦʚʣʝʥʳ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʝ ʦʙʨʘʪʥʳʝ ʢʦʨʨʝʣʷʮʠʦʥʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʝʤ ʪʚʝʨʜʦʩʪʠ 

ʧʦʯʚʳ ʠ ʟʘʧʘʩʦʤ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ (r = -0,87, p < 0,01), ʘ ʪʘʢʞʝ ʧʨʷʤʘʷ ʩʚʷʟʴ ʩ ʢʦʣʠʯʝʩʪʚʦʤ 

ʨʫʜʝʨʘʣʴʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ (r = +0,79). ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʩʪʝʧʥʦʡ ʟʦʥʳ ʖʞʥʦʛʦ 

ʋʨʘʣʘ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʦʝ ʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʩʥʠʞʝʥʠʷ 

ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʠ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʨʘʟʨʘʙʦʪʘʥʘ ʩʭʝʤʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ ʩ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʚ ʨʘʤʢʘʭ ʫʩʪʦʡʯʠʚʦʛʦ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʵʢʦʣʦʛʠʷ, ʜʝʛʨʘʜʘʮʠʷ ʧʦʯʚ, ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ, ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ, ʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʳ, ʫʩʪʦʡʯʠʚʦʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ, 

ʘʛʨʦʣʘʥʜʰʘʬʪ. 

 

ɺʚʝʜʝʥʠʝ 

ɼʝʛʨʘʜʘʮʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʦʪʥʝʩʝʥʘ ʢ ʯʠʩʣʫ ʚʳʟʦʚʦʚ ʠ ʫʛʨʦʟ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [1, 2]. ʕʨʦʟʠʷ, ʧʦʪʝʨʷ ʛʫʤʫʩʘ, ʫʧʣʦʪʥʝʥʠʝ 

ʠ ʧʘʩʪʙʠʱʥʘʷ ʜʠʛʨʝʩʩʠʷ ʩʥʠʞʘʶʪ ʧʨʦʜʫʢʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʠ ʚʝʜʫʪ ʢ 

ʫʪʨʘʪʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʠ ʧʣʦʜʦʨʦʜʠʷ [3, 4]. ʇʨʦʙʣʝʤʳ ʜʝʛʨʘʜʘʮʠʠ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ 

(ʠʩʩʫʰʝʥʠʝ, ʧʘʜʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ, ʧʦʪʝʨʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ) ʥʝ ʷʚʣʷʶʪʩʷ ʨʘʟʨʦʟʥʝʥʥʳʤʠ. ʆʥʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʠʩʪʝʤʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʘʨʫʰʝʥʠʡ ʙʘʟʦʚʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʠʥʮʠʧʦʚ. ɸʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ, ʥʝ ʘʜʘʧʪʠʨʦʚʘʥʥʘʷ ʢ ʝʩʪʝʩʪʚʝʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʘʛʨʦʣʘʥʜʰʘʬʪʘ, ʯʝʨʝʟ ʧʨʦʮʝʩʩ ʬʠʟʠʯʝʩʢʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʧʦʯʚʳ ʟʘʧʫʩʢʘʝʪ ʢʘʩʢʘʜ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ (ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʧʨʦʜʫʢʮʠʦʥʥʳʭ). 

ɺ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʷʶʱʝʡʩʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ ʧʦʯʚʝʥʥʦʛʦ 

ʧʦʢʨʦʚʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ɻʀʉ-ʘʥʘʣʠʪʠʢʦʡ ʩʦʩʪʦʷʥʠʷ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʧʝʨʝʭʦʜʠʪ ʠʟ ʩʬʝʨʳ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʢʘʪʝʛʦʨʠʶ ʥʝʦʪʲʝʤʣʝʤʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʘʜʘʧʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ʕʪʠ ʧʦʜʭʦʜʳ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ, 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ ʦʧʪʠʤʠʟʘʮʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ 

ʫʩʣʦʚʠʝʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ 

ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ [5]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʛʝʦʵʢʦʣʦʛʠʠ [6] ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʘʢʪʠʢ, ʫʯʠʪʳʚʘʶʱʠʤ ʧʨʠʨʦʜʥʫʶ 
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ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʪʝʨʨʠʪʦʨʠʡ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʟʘʠʤʦʩʚʷʟʝʡ ʠ ʢʦʤʧʣʝʢʩʥʳʝ ʦʪʢʣʠʢʠ ʧʦʯʚʝʥʥʦʡ ʩʠʩʪʝʤʳ. ʊʨʝʙʫʝʪ ʨʘʟʚʠʪʠʷ 

ʥʘʫʯʥʦ-ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦ ʧʦʠʩʢʫ ʨʝʰʝʥʠʡ ʠ ʚʥʝʜʨʝʥʠʶ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʦʧʳʪʘ 

ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ [4]. 

ɸʛʨʦʣʘʥʜʰʘʬʪ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʛʝʦʩʠʩʪʝʤʦʡ, ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʦʪ ʩʧʦʩʦʙʥʦʩʪʠ ʩʦʭʨʘʥʷʪʴ ʩʪʨʫʢʪʫʨʥʫʶ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʮʝʣʦʩʪʥʦʩʪʴ ʧʦʜ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. ʌʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚ, ʪʘʢʠʝ ʢʘʢ ʧʣʦʪʥʦʩʪʴ ʩʣʦʞʝʥʠʷ ʠ 

ʩʪʨʦʝʥʠʝ ʧʘʭʦʪʥʦʛʦ ʩʣʦʷ, ʩʪʨʫʢʪʫʨʥʦ-ʘʛʨʝʛʘʪʥʳʡ ʩʦʩʪʘʚ ʧʦʯʚʳ, ʚʦʜʥʳʡ ʨʝʞʠʤ ʠ 

ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʪʚʝʨʜʦʩʪʴ ʧʦʯʚʳ, ʵʨʦʟʠʦʥʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʨʫʜʝʨʘʣʴʥʳʭ 

ʨʘʩʪʝʥʠʡ ï ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʠ ʠʥʬʦʨʤʘʪʠʚʥʳʝ ʠʥʜʠʢʘʪʦʨʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ; ʦʥʠ ʦʙʲʝʜʠʥʷʶʪ ʧʨʦʮʝʩʩʳ, ʠʜʫʱʠʝ ʚ ʧʦʯʚʝʥʥʦʡ ʩʠʩʪʝʤʝ, ʠ ʙʳʩʪʨʦ ʨʝʘʛʠʨʫʶʪ 

ʥʘ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ [6]. 

ʉʦʚʨʝʤʝʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʪʨʝʙʫʝʪ ʠʥʪʝʛʨʘʮʠʠ ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʦʣʝʚʳʭ 
ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʤʝʪʦʜʘʤʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʊʘʢʦʡ 
ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʡʪʠ ʦʪ ʪʦʯʝʯʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʢ ʥʝʧʨʝʨʳʚʥʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-
ʚʨʝʤʝʥʥʦʤʫ ʘʥʘʣʠʟʫ ʩʦʩʪʦʷʥʠʷ ʪʝʨʨʠʪʦʨʠʡ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʤʝʪʦʜʠʢʦʡ ʷʚʣʷʝʪʩʷ 
ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʥʳʭ ʤʦʜʝʣʝʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ 
ʚʦʟʜʝʡʩʪʚʠʷʤʠ ʠ ʜʠʥʘʤʠʢʦʡ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ [7]. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ 
ʧʨʦʚʝʜʝʥʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʥʘ ʧʨʠʤʝʨʝ ʜʝʡʩʪʚʫʶʱʝʛʦ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʧʣʦʱʘʜʠ 4132 ʛʘ ʟʘ ʧʝʨʠʦʜ 2015-2025 ʛʛ. ɺ ʢʘʯʝʩʪʚʝ 
ʠʥʩʪʨʫʤʝʥʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʦʯʚ ʙʳʣ ʧʨʠʤʝʥʝʥ ʨʘʟʨʘʙʦʪʘʥʥʳʡ 
ʥʘʤʠ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ (ʂʢʧ) ʧʦʯʚ. ɽʛʦ ʤʝʪʦʜʠʯʝʩʢʘʷ ʥʦʚʠʟʥʘ 
ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʥʪʝʛʨʘʮʠʠ ʢʦʤʧʣʝʢʩʘ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 
ʧʦʯʚ ʚ ʝʜʠʥʳʡ ʧʦʢʘʟʘʪʝʣʴ. ʂʦʵʬʬʠʮʠʝʥʪ (ʂʢʧ) ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ çʧʦʯʚʘ ï ʨʘʩʪʝʥʠʝ ï ʘʪʤʦʩʬʝʨʘè. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ 
ʤʦʜʝʣʠʨʦʚʘʪʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘ ʦʩʥʦʚʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʯʚ ʠ 
ʩʦʟʜʘʝʪ ʙʘʟʫ ʜʣʷ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʩʪʳʢʝ ʛʝʦʵʢʦʣʦʛʠʠ, ʘʛʨʦʥʦʤʠʠ ʠ 
ʢʣʠʤʘʪʦʣʦʛʠʠ. 

ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʦʩʪʦʠʪ ʠʟ ʚʩʪʨʦʝʥʥʳʭ ʜʨʫʛ 
ʚ ʜʨʫʛʘ ʨʘʟʣʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʨʠ ʵʪʦʤ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʳʭ ʢʨʠʪʝʨʠʝʚ ʚʳʙʨʘʥʳ ʧʨʝʞʜʝ ʚʩʝʛʦ 
ʬʠʟʠʯʝʩʢʠʝ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ. ɸʛʨʦʭʠʤʠʯʝʩʢʠʝ 
ʧʦʢʘʟʘʪʝʣʠ ʩʦʟʥʘʪʝʣʴʥʦ ʥʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚ ʠʥʪʝʛʨʘʣʴʥʳʡ ʨʘʩʯʝʪ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʚ 
ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʪʝʢʫʱʝʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʚʥʝʩʝʥʠʷ 
ʫʜʦʙʨʝʥʠʡ) ʠ ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʚʨʝʤʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ. ʀʭ ʫʯʝʪ ʤʦʛ ʙʳ ʤʘʩʢʠʨʦʚʘʪʴ 
ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ, ʫʥʘʩʣʝʜʦʚʘʥʥʦʝ ʦʪ ʧʨʠʨʦʜʳ ʠʣʠ ʩʬʦʨʤʠʨʦʚʘʥʥʦʝ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʨʘʢʪʠʢʦʡ 
ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʝʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʤʝʥʥʦ ʝʝ 
ʬʠʟʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ, ʩʪʨʫʢʪʫʨʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ 
ʧʣʦʜʦʨʦʜʠʷ (ʂʢʧ) ʧʦʯʚ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʳ ʯʝʪʳʨʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 
ʜʦʩʪʦʚʝʨʥʳʝ (p < 0,05) ʪʠʧʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ (ʘʨʝʘʣʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ), 
ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʨʝʞʠʤʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ: çʘʥʪʨʦʧʦʛʝʥʥʦ-ʜʝʛʨʘʜʠʨʫʶʱʠʡè, 
çʘʥʪʨʦʧʦʛʝʥʥʦ-ʩʪʘʙʠʣʴʥʳʡè, çʘʥʪʨʦʧʦʛʝʥʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡè ʠ çʘʜʘʧʪʠʚʥʦ-
ʣʘʥʜʰʘʬʪʥʳʡè. ʆʮʝʥʢʘ ʠʭ ʩʦʩʪʦʷʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʚʳʙʦʨ (ʠʣʠ ʩʪʝʧʝʥʴ) ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 
ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʯʚʝʥʥʳʝ ʨʝʩʫʨʩʳ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ 
ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʠ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, 
ʦʙʝʩʧʝʯʠʚʘʷ ʙʘʣʘʥʩ ʤʝʞʜʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʠ ʜʦʣʛʦʩʨʦʯʥʦʡ 
ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ.  

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ 
ʩʦʩʪʦʷʥʠʷ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʟʦʥʠʨʦʚʘʥʠʝʤ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ 
ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 
1. ʇʨʦʚʝʩʪʠ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʦʯʚ ʥʘ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ. 
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2. ɺʳʜʝʣʠʪʴ ʪʠʧʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʥʘ ʦʩʥʦʚʝ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ 

ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ. 

3. ʈʘʟʨʘʙʦʪʘʪʴ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʘʛʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʝʤʘʤ 

ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʬʠʟʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʧʦʯʚ, 

ʪʠʧʘʤʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʠʭ ʠʥʪʝʛʨʘʣʴʥʳʤʠ ʵʬʬʝʢʪʘʤʠ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ 

ʧʣʦʜʦʨʦʜʠʷ ʚ ʫʩʣʦʚʠʷʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʘʥʘʣʠʟʫ ʤʝʭʘʥʠʟʤʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʚʦʜʥʦ-ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚ, 

ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʢʦʧʣʝʥʠʷ ʚʣʘʛʠ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ. 

ʕʪʠ ʘʩʧʝʢʪʳ ʠʤʝʶʪ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʥʠʞʝʥʠʷ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʨʦʩʪʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʠ ʧʦʚʳʰʝʥʠʷ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʨʠʜʥʳʤ ʫʩʣʦʚʠʷʤ ʖʞʥʦʛʦ 

ʋʨʘʣʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʟʫʯʝʥʠʷ ʚʳʙʨʘʥ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʤʘʩʩʠʚ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 

4132 ʛʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʆʨʝʥʙʫʨʛʩʢʦʛʦ ʇʨʝʜʫʨʘʣʴʷ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʩʦʚʨʝʤʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʧʦʯʚ ʈʦʩʩʠʠ ʜʘʥʥʳʝ ʧʦʯʚʳ ʦʪʥʦʩʷʪʩʷ ʢ ʧʦʜʪʠʧʫ ʯʝʨʥʦʟʝʤʦʚ 

ʶʞʥʳʭ ʢʘʨʙʦʥʘʪʥʳʭ ʤʘʣʦʤʦʱʥʳʭ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʤʠʢʨʦʟʦʥʘʣʴʥʦʩʪʴʶ, ʥʘ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʘʭ ʤʠʢʨʦʨʝʣʴʝʬʘ 

ʚʩʪʨʝʯʘʶʪʩʷ ʧʷʪʥʘ ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʭ ʠ ʵʨʦʜʠʨʦʚʘʥʥʳʭ ʨʘʟʥʦʩʪʝʡ, ʦʜʥʘʢʦ ʠʭ ʜʦʣʷ ʚ ʦʙʱʝʡ 

ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 5-7 %. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, 

ʧʨʦʚʝʜʝʥʥʦʛʦ ʆʨʝʥʙʫʨʛʩʢʠʤ ʘʛʨʦʭʠʤʮʝʥʪʨʦʤ [8], ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʧʘʭʦʪʥʦʤ 

ʛʦʨʠʟʦʥʪʝ ʧʦʯʚ ʫʯʘʩʪʢʘ ʩʦʩʪʘʚʣʷʝʪ 3,6 %, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʘʙʦʛʫʤʫʩʠʨʦʚʘʥʥʦʤʫ ʨʦʜʫ 

ʯʝʨʥʦʟʝʤʦʚ. ʉʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʦʙʤʝʥʥʦʛʦ ʢʘʣʠʷ ʧʦ ʄʘʯʠʛʠʥʫ ʧʦʚʳʰʝʥʥʦʝ ï 400 ʤʛ/ʢʛ; 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʦʜʚʠʞʥʳʤ ʬʦʩʬʦʨʦʤ ʧʦ ʄʘʯʠʛʠʥʫ ʥʠʟʢʘʷ ï 15 ʤʛ/ʢʛ, ʨʅ ʚʦʜʥʦʡ ʩʫʩʧʝʥʟʠʠ 

ʩʣʘʙʦʱʝʣʦʯʥʘʷ ï 7,7 ʝʜ. ʉʦʜʝʨʞʘʥʠʝ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʠʟʚʣʝʯʝʥʥʳʭ 

ʘʮʝʪʘʪʥʦ-ʘʤʤʦʥʠʡʥʳʤ ʙʫʬʝʨʥʳʤ ʨʘʩʪʚʦʨʦʤ ʩ ʨʅ 5,5 ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʥʠʟʢʦʝ, ʠʭ ʩʦʜʝʨʞʘʥʠʝ 

ʩʦʩʪʘʚʣʷʝʪ: ʤʝʜʠ ï 0,12 ʤʛ/ʢʛ, ʮʠʥʢʘ ï 0,4 ʤʛ/ʢʛ, ʢʦʙʘʣʴʪʘ ï 0,05 ʤʛ/ʢʛ, ʤʦʣʠʙʜʝʥʘ ï 0,08 ʤʛ/ʢʛ. 

ʀʟ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʪʦʣʴʢʦ ʩʦʜʝʨʞʘʥʠʝ ʤʘʨʛʘʥʮʘ ʩʨʝʜʥʝʝ ï 15 ʤʛ/ʢʛ ʠ ʙʦʨʘ ʚʳʩʦʢʦʝ ï 0,8 ʤʛ/ʢʛ. 

ɺ ʮʝʣʦʤ ʨʝʟʫʣʴʪʘʪʳ ʧʦʯʚʝʥʥʦʛʦ ʠ ʘʛʨʦʭʠʤʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʡ ʩʦʛʣʘʩʫʶʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ 

ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ, ʯʪʦ ʪʠʧʠʯʥʦ ʜʣʷ 

ʧʘʭʦʪʥʳʭ ʯʝʨʥʦʟʝʤʦʚ ʨʝʛʠʦʥʘ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʣʠʤʠʪʠʨʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʧʨʠ ʵʢʩʪʝʥʩʠʚʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʷʭ. ɺ ʩʝʚʦʦʙʦʨʦʪʘʭ ʧʨʝʦʙʣʘʜʘʶʪ ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ (ʷʨʦʚʘʷ 

ʧʰʝʥʠʮʘ, ʷʯʤʝʥʴ, ʦʚʝʩ, ʦʟʠʤʘʷ ʨʦʞʴ, ʧʰʝʥʠʮʘ, ʧʨʦʩʦ) ʠ ʧʦʜʩʦʣʥʝʯʥʠʢ. ʀʤʝʶʪʩʷ ʫʯʘʩʪʢʠ 

ʤʥʦʛʦʣʝʪʥʠʭ ʠ ʦʜʥʦʣʝʪʥʠʭ ʪʨʘʚ (ʵʩʧʘʨʮʝʪ ʧʝʩʯʘʥʳʡ, ʞʠʪʥʷʢ, ʢʦʩʪʨʝʮ, ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ) ʠ 

ʟʘʣʝʞʠ ʨʘʟʣʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ (3-7 ʣʝʪ). ʉʠʩʪʝʤʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʫʯʘʩʪʢʘʭ 

ʚʘʨʴʠʨʫʝʪ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʦʪʚʘʣʴʥʦʡ ʚʩʧʘʰʢʠ ʠ ʫʧʨʦʱʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ (ʜʠʩʢʦʚʘʥʠʝ, 

ʤʝʣʢʘʷ ʢʫʣʴʪʠʚʘʮʠʷ) ʜʦ ʤʫʣʴʯʠʨʫʶʱʝʡ ʨʘʟʥʦʛʣʫʙʠʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩ ʦʩʪʘʚʣʝʥʠʝʤ ʧʦʞʥʠʚʥʳʭ 

ʦʩʪʘʪʢʦʚ (No-Till, Mini -Till ʥʘ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ ʫʯʘʩʪʢʘʭ). ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʘʥʘʣʠʟʘ 

ʧʦʩʣʫʞʠʣʠ ʜʘʥʥʳʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʣʝʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʚ ʧʝʨʠʦʜ 2015-

2025 ʛʛ. ʥʘ 22 ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʯʘʩʪʢʘʭ, ʠʟ ʢʦʪʦʨʳʭ 9 ï ʧʘʰʥʷ, 9 ï ʟʘʣʝʞʴ, 4 ï ʧʘʩʪʙʠʱʥʦ-

ʩʝʥʦʢʦʩʥʳʝ ʫʛʦʜʴʷ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʚʩʝʭ ʦʙʲʝʢʪʦʚ ʧʦʢʘʟʘʥʦ ʥʘ ʢʘʨʪʦʩʭʝʤʝ 

(ʨʠʩ. 1). 

ʅʘ ʢʘʞʜʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʫʯʘʩʪʢʝ ʟʘʢʣʘʜʳʚʘʣʠ ʧʦ 10 ʫʯʝʪʥʳʭ ʧʣʦʱʘʜʦʢ ʨʘʟʤʝʨʦʤ 

0,5 ʤ2 (50Ĭ100 ʩʤ). ʇʣʦʱʘʜʢʠ ʨʘʟʤʝʱʘʣʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʧʦ ʜʚʫʤ ʜʠʘʛʦʥʘʣʴʥʳʤ ʪʨʘʥʩʝʢʪʘʤ; 

ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʧʨʠʟʥʘʢʘʤʠ ʧʝʨʝʫʧʣʦʪʥʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʯʠʪʳʚʘʣʠ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ 

ʢ ʵʣʝʤʝʥʪʘʤ ʤʠʢʨʦʨʝʣʴʝʬʘ (ʩʢʣʦʥʦʚʳʝ ʫʯʘʩʪʢʠ, ʧʦʥʠʞʝʥʠʷ, ʟʦʥʳ ʠʥʪʝʥʩʠʚʥʦʛʦ ʚʳʧʘʩʘ). 

ʇʨʦʚʦʜʠʣʠ ʫʯʝʪ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʨʫʜʝʨʘʣʴʥʳʭ ʨʘʩʪʝʥʠʡ. ʅʘ ʧʘʩʪʙʠʱʘʭ ʩ ʧʨʠʟʥʘʢʘʤʠ 

ʧʝʨʝʫʧʣʦʪʥʝʥʠʷ ʧʦʯʚ ʜʦʤʠʥʠʨʦʚʘʣʠ ʧʦʣʳʥʴ ʛʦʨʴʢʘʷ (Artemisia absinthium), ʛʦʨʯʘʢ ʧʦʣʟʫʯʠʡ 

(Acroptilon repens), ʤʦʣʦʯʘʡ ʣʦʟʥʳʡ (Euphorbia virgata), ʩʧʦʨʳʰ ʦʙʳʢʥʦʚʝʥʥʳʡ (Polygonum 

aviculare) ʠ ʣʘʪʫʢ ʪʘʪʘʨʩʢʠʡ (Lactuca tatarica). ɺ ʘʛʨʦʬʠʪʦʮʝʥʦʟʘʭ ʧʘʰʥʠ ʧʨʝʦʙʣʘʜʘʣʠ ʦʩʦʪ 

ʧʦʣʝʚʦʡ (Sonchus arvensis), ʱʝʪʠʥʥʠʢ ʩʠʟʳʡ (Setaria viridis), ʤʘʨʴ ʙʝʣʘʷ (Chenopodium album) 
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ʠ ʙʦʜʷʢ ʧʦʣʝʚʦʡ (Cirsium arvense). ʅʘ ʟʘʣʝʞʘʭ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʧʦʩʪʝʧʝʥʥʦ ʩʤʝʥʷʣʩʷ ʚ ʩʪʦʨʦʥʫ 

ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʩ ʫʯʘʩʪʠʝʤ ʧʳʨʝʷ ʧʦʣʟʫʯʝʛʦ (Elytrigia repens) ʠ ʣʶʮʝʨʥʳ 

ʞʝʣʪʦʡ (Medicago falcata). 

ʇʨʦʛʨʘʤʤʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʭʚʘʪʳʚʘʣʘ ʠʟʤʝʨʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʜʝʛʨʘʜʘʮʠʠ ʧʦʯʚ: 

¶ ʢʦʤʧʣʝʢʩʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʚʢʣʶʯʘʶʱʘʷ 

ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʤʥʦʡ ʤʘʩʩʳ (ʤʝʪʦʜ ʮʠʣʠʥʜʨʦʚ), ʩʪʨʫʢʪʫʨʥʦ-ʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʘʚʘ (ʤʝʪʦʜ 

ʩʫʭʦʛʦ ʧʨʦʩʝʠʚʘʥʠʷ ʧʦ ʅ.ʀ. ʉʘʚʚʠʥʦʚʫ), ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʜʝʬʣʷʮʠʠ (Q), ʚʦʜʥʦʡ ʵʨʦʟʠʠ ʠ 

ʧʦʢʘʟʘʪʝʣʷ ʪʚʝʨʜʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʝʥʝʪʨʦʤʝʪʨʘ [9]. 

¶ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ 

ʤʝʪʦʜʠʢʘʤʠ. ʆʧʨʝʜʝʣʝʥʠʝ ʚʣʘʞʥʦʩʪʠ ʪʝʨʤʦʩʪʘʪʥʦ-ʚʝʩʦʚʳʤ ʩʧʦʩʦʙʦʤ, ʨʘʩʯʝʪ ʟʘʧʘʩʦʚ 

ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʠ ʚʣʘʛʦʝʤʢʦʩʪʠ, ʦʮʝʥʢʘ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦ ʤʝʪʦʜʫ ʅ.ɸ. ʂʘʯʠʥʩʢʦʛʦ 

ʠ ʠʟʤʝʨʝʥʠʝ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʤʝʪʦʜʦʤ ʥʘʣʠʚʥʳʭ ʮʠʣʠʥʜʨʦʚ [9]. 

¶ ʦʮʝʥʢʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʥʘ ʦʩʥʦʚʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦ-ʚʝʩʦʚʦʛʦ ʫʯʝʪʘ 

ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʨʫʜʝʨʘʣʴʥʳʭ ʚʠʜʦʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʈʝʟʫʣʴʪʘʪʳ ʫʯʝʪʘ (ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʩʪʝʥʠʡ ʥʘ 1 ʤĮ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʄʝʪʦʜʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ: 

1. ɸʛʨʝʛʠʨʦʚʘʥʥʘʷ ʤʦʜʝʣʴ [10], ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʨʘʟʨʘʙʦʪʘʥʘ ʬʦʨʤʫʣʘ ʨʘʩʯʝʪʘ 
ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ (ʂʢʧ) ʧʦʯʚ: 

˗̋ ̐ ύρ  
ὡ ρυπ

ρυπ
ύς

Ὀ ρȟσ

πȟυ
ύσ ρ

Ὄ

σȟπ
ύτ ÍÉÎ

Ὓ

φπ
ȟρ ύυ ρ

ὤ

υπ
ȟ (1) 

ʛʜʝ ὡ ï ʟʘʧʘʩ ʚʣʘʛʠ ʚ ʩʣʦʝ ʧʦʯʚʳ 0-100 ʩʤ, ʤʤ; 

D ï ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ ʧʦʯʚʳ, ʛ/ʩʤ3; 

H ï ʪʚʝʨʜʦʩʪʴ ʧʦʯʚʳ (ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʝʥʝʪʨʘʮʠʠ (ʧʨʦʥʠʢʥʦʚʝʥʠʝ)), ʄʇʘ; 

S ï ʩʦʜʝʨʞʘʥʠʝ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ 0,25-10 ʤʤ, %; 

Z ï ʢʦʣʠʯʝʩʪʚʦ ʩʦʨʥʳʭ ʨʫʜʝʨʘʣʴʥʳʭ ʨʘʩʪʝʥʠʡ, ʰʪ./ʤ2; 

ύρ, ύς, ύσ, ύτ, ύυ ï ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʟʥʘʯʠʤʦʩʪʠ (ʚʢʣʘʜʘ) ʬʘʢʪʦʨʦʚ, 

ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʧʦʜ ʫʩʣʦʚʠʷ ʘʨʠʜʥʳʭ ʩʪʝʧʝʡ ʖʞʥʦʛʦ ʋʨʘʣʘ (0,3; 0,2; 0,2; 0,2; 0,1 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʅʘʠʙʦʣʴʰʠʡ ʚʝʩ (0,3) ʧʨʠʩʚʦʝʥ ʧʦʢʘʟʘʪʝʣʶ ʟʘʧʘʩʘ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ (W), ʪʘʢ ʢʘʢ ʚ 

ʫʩʣʦʚʠʷʭ ʩʪʝʧʥʦʡ ʟʦʥʳ ʩ ʯʘʩʪʳʤʠ ʟʘʩʫʭʘʤʠ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʣʠʤʠʪʠʨʫʶʱʠʤ 

ʬʘʢʪʦʨʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ. ʉʣʝʜʫʶʱʠʝ ʧʦ ʟʥʘʯʠʤʦʩʪʠ 

ʧʦʢʘʟʘʪʝʣʠ ï ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ (D), ʪʚʝʨʜʦʩʪʴ (H) ʠ ʩʪʨʫʢʪʫʨʥʦʝ ʩʦʩʪʦʷʥʠʝ (S) ʧʦʣʫʯʠʣʠ ʨʘʚʥʳʝ 

ʚʝʩʘ (0,2), ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʧʨʝʜʝʣʷʶʪ ʬʠʟʠʯʝʩʢʦʝ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ ʠ 

ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. ʅʘʠʤʝʥʴʰʠʡ ʚʝʩ (0,1) ʧʨʠʩʚʦʝʥ ʦʙʠʣʠʶ ʨʫʜʝʨʘʣʴʥʳʭ ʚʠʜʦʚ (Z), 

ʪʘʢ ʢʘʢ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʷʚʣʷʝʪʩʷ ʩʢʦʨʝʝ ʩʣʝʜʩʪʚʠʝʤ, ʯʝʤ ʧʝʨʚʦʧʨʠʯʠʥʦʡ ʜʝʛʨʘʜʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʦʜʥʘʢʦ ʦʥ ʩʣʫʞʠʪ ʚʘʞʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʬʠʪʦʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʅʦʨʤʠʨʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʚ ʬʦʨʤʫʣʝ (150 ʤʤ ʜʣʷ ʚʣʘʛʠ, 1,3 ʛ/ʩʤ3 ʜʣʷ ʧʣʦʪʥʦʩʪʠ, 3,0 ʄʇʘ ʜʣʷ 

ʪʚʝʨʜʦʩʪʠ) ʧʨʠʥʷʪʳ ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʢʘʢ ʦʧʪʠʤʘʣʴʥʳʝ ʠʣʠ ʢʨʠʪʠʯʝʩʢʠʝ 

ʧʦʨʦʛʠ ʜʣʷ ʶʞʥʳʭ ʯʝʨʥʦʟʝʤʦʚ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ [11, 12]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ 

ʶʞʥʳʭ ʯʝʨʥʦʟʝʤʦʚ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʨʘʚʥʦʚʝʩʥʘʷ ʧʣʦʪʥʦʩʪʴ 

ʩʣʦʞʝʥʠʷ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 1,25 ʛ/ʩʤ3 ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʩʥʠʞʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ; ʚ 

ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʚʣʘʛʠ ʠʩʧʦʣʴʟʦʚʘʥʘ ʦʮʝʥʢʘ (1,3 ʛ/ʩʤ3) ʢʘʢ ʧʦʨʦʛ ʥʘʯʘʣʘ ʜʝʛʨʘʜʘʮʠʦʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʪʝʣʷ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ (ʂʢʧ), 

ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩ ʫʯʝʪʦʤ ʧʦʣʦʞʝʥʠʡ ʬʠʟʠʢʠ ʧʦʯʚ ʠ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ [11, 12], 

ʧʨʝʜʣʦʞʝʥʘ ʩʣʝʜʫʶʱʘʷ ʢʘʪʝʛʦʨʠʟʘʮʠʷ ʩʦʩʪʦʷʥʠʷ ʘʛʨʦʩʠʩʪʝʤ: 

¶ ʂʢʧ Ó 0,6 ï ʟʦʥʘ ʚʳʩʦʢʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ. ɼʘʥʥʳʡ 

ʜʠʘʧʘʟʦʥ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʪʠʤʘʣʴʥʦʤʫ ʬʠʟʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ ʧʦʯʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʤʫʩʷ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʪʨʫʢʪʫʨʥʦ-ʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʘʚʘ, ʧʦʨʠʩʪʦʩʪʠ (ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 
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ʛʘʟʦʦʙʤʝʥʘ), ʫʩʣʦʚʠʡ ʜʣʷ ʭʦʨʦʰʝʡ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʥʘʢʦʧʣʝʥʠʷ ʚʣʘʛʠ. ɺʳʩʦʢʠʡ ʂʢʧ 

ʦʙʫʩʣʦʚʣʝʥ ʠ ʥʠʟʢʦʡ ʪʚʝʨʜʦʩʪʴʶ ʧʦʯʚʳ, ʯʪʦ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʦʨʥʝʚʳʭ ʩʠʩʪʝʤ 

ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦʯʚʝʥʥʦʡ ʙʠʦʪʳ. ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʚʳʩʦʢʦʡ ʵʨʦʟʠʦʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ. 

¶ 0,4 Ò ʂʢʧ < 0,6 ï ʟʦʥʘ ʩʨʝʜʥʝʛʦ ʧʣʦʜʦʨʦʜʠʷ ʠ ʫʤʝʨʝʥʥʳʭ ʨʠʩʢʦʚ. ɺ ʵʪʦʤ ʜʠʘʧʘʟʦʥʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʯʘʣʴʥʘʷ ʩʪʘʜʠʷ ʜʝʛʨʘʜʘʮʠʠ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʳ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʠ ʵʨʦʟʠʦʥʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʚ ʜʘʥʥʦʤ 

ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʝʥʠʡ ʂʢʧ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʭʨʘʥʝʥʠʝ 

ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʫʧʣʦʪʥʝʥʠʷ. 

¶ ʂʢʧ < 0,4 ï ʟʦʥʘ ʥʠʟʢʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʠ ʚʳʨʘʞʝʥʥʦʡ ʜʝʛʨʘʜʘʮʠʠ. ʅʠʟʢʠʝ ʟʥʘʯʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʷʚʣʷʶʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ ʢʨʠʪʠʯʝʩʢʦʛʦ ʫʭʫʜʰʝʥʠʷ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ: 

ʧʝʨʝʫʧʣʦʪʥʝʥʠʷ, ʩʥʠʞʝʥʠʷ ʧʦʨʠʩʪʦʩʪʠ, ʫʭʫʜʰʝʥʠʷ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʧʦʪʝʨʠ 

ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ. ʕʪʦ ʚʝʜʝʪ ʢ ʜʠʩʙʘʣʘʥʩʫ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ, ʫʩʠʣʝʥʠʶ 

ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʨʝʟʢʦʤʫ ʧʘʜʝʥʠʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʘʛʨʦʮʝʥʦʟʦʚ. 

2. ɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ. ʄʝʪʦʜʘʤʠ 
ʠʥʪʝʨʧʦʣʷʮʠʠ ʧʦʩʪʨʦʝʥʳ ʩʝʨʠʠ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪʦʩʭʝʤ, ʚʠʟʫʘʣʠʟʠʨʫʶʱʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʣʶʯʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʝʥʥʦʡ ʩʠʩʪʝʤʳ 

(ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ, ʪʚʝʨʜʦʩʪʴ, ʟʘʧʘʩ ʚʣʘʛʠ ʠ ʪ.ʜ.). 

3. ʄʥʦʛʦʤʝʨʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ɼʣʷ ʚʝʨʠʬʠʢʘʮʠʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ 
ʧʨʠʤʝʥʝʥ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ. ɼʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʣʝʡ ʠʩʧʦʣʴʟʦʚʘʥ 

ʠʝʨʘʨʭʠʯʝʩʢʠʡ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʚʳʜʝʣʝʥʥʳʤʠ ʛʨʫʧʧʘʤʠ 

ʧʨʦʚʝʨʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. 

4. ʉʨʘʚʥʠʪʝʣʴʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʠ ʣʘʥʜʰʘʬʪʥʦ-ʠʥʜʠʢʘʮʠʦʥʥʳʡ ʤʝʪʦʜʳ. ʇʨʦʚʝʜʝʥʦ 

ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʦʜʥʦʪʠʧʥʳʭ ʫʯʘʩʪʢʦʚ ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦʤ ʚʣʠʷʥʠʠ. 

ɸʙʠʦʪʠʯʝʩʢʠʝ ʠ ʙʠʦʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʢʘʢ ʠʥʜʠʢʘʪʦʨʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ [13]. 

5. ʄʝʪʦʜ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ ʠ ʩʠʥʪʝʟʘ. ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʧʨʦʚʝʜʝʥʘ 

ʠʥʪʝʛʨʘʣʴʥʘʷ ʦʮʝʥʢʘ ʠ ʨʘʟʨʘʙʦʪʘʥʘ ʩʭʝʤʘ ʟʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʩʪʘʪʫʩʫ 

ʠ ʢʦʵʬʬʠʮʠʝʥʪʫ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ (ʂʢʧ) ʧʦʯʚ (ʨʠʩ. 1). 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʚʟʘʠʤʦʩʚʷʟʝʡ ʧʨʠʤʝʥʝʥ 

ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ, ʧʦʟʚʦʣʠʚʰʠʡ ʚʳʜʝʣʠʪʴ ʪʠʧʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʩʦ 

ʩʭʦʞʠʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʪʘʪʫʩʦʤ ʥʘ ʦʩʥʦʚʝ ʨʘʩʩʯʠʪʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʂʢʧ ʠ ʢʣʶʯʝʚʳʭ ʧʦʯʚʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʢʣʘʩʪʝʨʦʚ ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʜʠʩʧʝʨʩʠʦʥʥʳʤ 

ʘʥʘʣʠʟʦʤ (p < 0,05). ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʯʝʪʳʨʝ ʫʩʪʦʡʯʠʚʳʝ 

ʪʠʧʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 

(ʪʘʙʣ. 1). 

ɺʳʜʝʣʝʥʥʳʝ ʛʨʫʧʧʳ ʦʪʨʘʞʘʶʪ ʛʨʘʜʘʮʠʠ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʝʤ ʠ ʭʘʨʘʢʪʝʨʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʳʣ ʚʳʧʦʣʥʝʥ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʂʢʧ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʭʦʟʷʡʩʪʚʘ. 

ʂʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʚʝʨʠʬʠʢʘʮʠʷ ʤʝʪʦʜʘʤʠ ʦʧʠʩʘʪʝʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ 

ʧʦʟʚʦʣʠʣʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʚʩʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʫʯʘʩʪʢʦʚ ʥʘ ʯʝʪʳʨʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʜʦʩʪʦʚʝʨʥʳʝ (p < 0,05) ʪʠʧʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ. ɼʣʷ ʧʝʨʝʭʦʜʘ ʦʪ ʪʦʯʝʯʥʳʭ 

ʠʟʤʝʨʝʥʠʡ ʢ ʥʝʧʨʝʨʳʚʥʦʡ ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ ʘʛʨʦʣʘʥʜʰʘʬʪʘ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʠʥʪʝʨʧʦʣʷʮʠʷ 

ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ (ʂʢʧ) ʤʝʪʦʜʦʤ ʦʙʨʘʪʥʦ ʚʟʚʝʰʝʥʥʳʭ 

ʨʘʩʩʪʦʷʥʠʡ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʩʪʨʦʝʥʘ ʢʘʨʪʦʩʭʝʤʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʟʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʧʦʣʝʡ ʉʇʂ çɻʨʠʥʮʦʚ ʉʌè (ʨʠʩ. 1). 
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ʊʘʙʣʠʮʘ 1 ï ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ (ʂʢʧ) ʧʦʯʚ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʪʠʧʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ (ʘʨʝʘʣʦʚ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ) 

 

ʇʦʢʘʟʘʪʝʣʴ 

ʊʠʧʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ 

ɻʨʫʧʧʘ I 

ɸʥʪʨʦʧʦʛʝʥʥʦ-

ʜʝʛʨʘʜʠʨʫʶʱʠʡ 

ɻʨʫʧʧʘ II 

ɸʥʪʨʦʧʦʛʝʥʥʦ 

ʩʪʘʙʠʣʴʥʳʡ 

ɻʨʫʧʧʘ III  

ɸʥʪʨʦʧʦʛʝʥʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ 

ɻʨʫʧʧʘ IV 

ɸʜʘʧʪʠʚʥʦ-

ʣʘʥʜʰʘʬʪʥʳʡ 

ɿʘʧʘʩ ʚʣʘʛʠ ʚ ʧʦʯʚʝ, ʤʤ 18-26 55-65 80-112 98-105 

ʊʚʝʨʜʦʩʪʴ ʧʦʯʚʳ 

(ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʧʨʦʥʠʢʥʦʚʝʥʠʶ), ʄʇʘ 

6,03-6,52 4,98-5,83 2,32-5,07 1,68-1,98 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ 

0,43-0,44 0,51-0,56 0,58-0,70 0,69-0,73 

ʂʦʣʠʯʝʩʪʚʦ 

ʨʫʜʝʨʘʣʴʥʳʭ ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ, ʰʪ./ʤĮ 

33,2-35,8 26,2-31,0 7,8-17,2 6,3-8,0 

ʉʦʜʝʨʞʘʥʠʝ 

ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʳʭ 

ʘʛʨʝʛʘʪʦʚ ʚ ʧʦʯʚʝ, % 

67,2 67,0-71,1 69,4 67,0 

ʆʙʲʝʤʥʘʷ ʤʘʩʩʘ ʧʦʯʚʳ, 

ʛ/ʩʤį 
1,20-1,21 1,16-1,19 1,16-1,18 1,15 

ʇʨʠʤʝʯʘʥʠʝ: ʩʦʩʪʘʚʣʝʥʘ ʘʚʪʦʨʘʤʠ ʥʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʳʭ. 

 

 

ʈʠʩʫʥʦʢ 1 ï ʂʘʨʪʦʩʭʝʤʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʫʯʘʩʪʢʘ ʧʦʣʝʡ ʉʇʂ 

çɻʨʠʥʮʦʚ ʉʌè ʧʦ ʟʥʘʯʝʥʠʷʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ (ʂʢʧ) ʧʦʯʚ 

(ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ï OpenStreetMap) 
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¶ ɻʨʫʧʧʘ I. ɸʥʪʨʦʧʦʛʝʥʥʦ-ʜʝʛʨʘʜʠʨʫʶʱʠʡ ʘʛʨʦʣʘʥʜʰʘʬʪ (ʧʘʩʪʙʠʱʘ, ʩʝʥʦʢʦʩʳ, 

ʫʯʘʩʪʢʠ 2, 3, 5, 6 ʠ 13). ɼʘʥʥʳʡ ʘʨʝʘʣ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʨʠʪʠʯʝʩʢʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʧʦ ʢʦʤʧʣʝʢʩʫ ʧʦʢʘʟʘʪʝʣʝʡ. ʉʨʝʜʥʠʡ ʟʘʧʘʩ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʩʦʩʪʘʚʣʷʝʪ 21,2 Ñ 3,5 ʤʤ, 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʨʫʰʝʥʠʠ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ. ʆʙʲʝʤʥʘʷ ʤʘʩʩʘ ʧʦʯʚʳ (1,21 Ñ 0,01 ʛ/ʩʤ3) 

ʠ ʪʚʝʨʜʦʩʪʴ ʧʦʯʚʳ (6,27 Ñ 0,24 ʄʇʘ) ʜʦʩʪʠʛʘʶʪ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʫʢʘʟʳʚʘʷ ʥʘ 

ʚʳʨʘʞʝʥʥʦʝ ʬʠʟʠʯʝʩʢʦʝ ʧʝʨʝʫʧʣʦʪʥʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ III-IV ʩʪʘʜʠʠ ʧʘʩʪʙʠʱʥʦʡ 

ʜʠʛʨʝʩʩʠʠ [13]. ʌʠʪʦʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ 

(ʢʦʣʠʯʝʩʪʚʦ ʨʫʜʝʨʘʣʴʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ï 34,6 Ñ 1,3 ʰʪ./ʤ2), ʚ ʪʨʘʚʦʩʪʦʝ ʜʦʤʠʥʠʨʫʶʪ 

ʫʩʪʦʡʯʠʚʳʝ ʢ ʫʧʣʦʪʥʝʥʠʶ ʠ ʚʳʪʘʧʪʳʚʘʥʠʶ ʚʠʜʳ: ʧʦʣʳʥʴ ʛʦʨʴʢʘʷ (Artemisia absinthium), 

ʛʦʨʯʘʢ ʧʦʣʟʫʯʠʡ (Acroptilon repens), ʩʧʦʨʳʰ ʦʙʳʢʥʦʚʝʥʥʳʡ (Polygonum aviculare), ʤʦʣʦʯʘʡ 

ʣʦʟʥʳʡ (Euphorbia virgata). ʆʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʫʯʘʩʪʦʢ 13, ʛʜʝ ʩʦʯʝʪʘʥʠʝ 

ʫʧʣʦʪʥʝʥʠʷ ʚʦʝʥʥʦʡ ʪʝʭʥʠʢʦʡ (2020 ʛ.) ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʧʦʞʘʨʘ (2023 ʛ.) ʦʙʫʩʣʦʚʠʣʦ 

ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʪʚʝʨʜʦʩʪʴ ʧʦʯʚʳ ï 7,8 ʄʇʘ, ʦʙʲʝʤʥʘʷ 

ʤʘʩʩʘ ï 1,24 ʛ/ʩʤ3, ʟʘʧʘʩ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ï 16 ʤʤ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠʜʝʪ ʧʦ 

ʧʦʩʪʧʠʨʦʛʝʥʥʦʤʫ ʪʠʧʫ ʩʫʢʮʝʩʩʠʠ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʛʦʨʯʘʢʘ ʧʦʣʟʫʯʝʛʦ ʠ ʤʦʣʦʯʘʷ ʣʦʟʥʦʛʦ. 

ʀʥʪʝʛʨʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʣʦʜʦʨʦʜʠʷ ʤʠʥʠʤʘʣʝʥ (0,44 Ñ 0,01). ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʘʢ ʜʣʠʪʝʣʴʥʘʷ ʧʘʩʪʙʠʱʥʦ-ʩʝʥʦʢʦʩʥʘʷ ʥʘʛʨʫʟʢʘ ʙʝʟ ʩʦʙʣʶʜʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ (ʫʯʘʩʪʢʠ 2, 3, 5, 6), ʪʘʢ ʠ ʦʜʥʦʢʨʘʪʥʳʝ, ʥʦ ʤʦʱʥʳʝ ʪʝʭʥʦʛʝʥʥʳʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʦʞʘʨʘʤʠ (ʫʯʘʩʪʦʢ 13) ʧʨʠʚʦʜʷʪ ʢ ʩʭʦʜʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ ï ʧʦʪʝʨʝ 

ʧʦʯʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʩʥʠʞʝʥʠʶ ʟʘʧʘʩʦʚ ʚʣʘʛʠ ʠ ʨʝʛʫʣʷʪʦʨʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʦʯʚ [11]. 

¶ ɻʨʫʧʧʘ II. ɸʥʪʨʦʧʦʛʝʥʥʦ-ʩʪʘʙʠʣʴʥʳʡ ʘʛʨʦʣʘʥʜʰʘʬʪ (ʧʘʰʥʷ, ʫʯʘʩʪʢʠ 7, 8, 9, 11). 

ʋʯʘʩʪʢʠ ʵʪʦʡ ʛʨʫʧʧʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʫʩʣʦʚʥʦ ʨʘʚʥʦʚʝʩʥʦʝ ʩʦʩʪʦʷʥʠʝ. ɿʘʧʘʩ ʚʣʘʛʠ ʚ ʧʦʯʚʝ 

(57,2 Ñ 1,9 ʤʤ), ʪʚʝʨʜʦʩʪʴ ʧʦʯʚʳ (5,62 Ñ 0,09 ʄʇʘ), ʦʙʲʝʤʥʘʷ ʤʘʩʩʘ (1,18 Ñ 0,02 ʛ/ʩʤ3). 

ʉʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ (3,5 Ñ 0,3 %) ʠ ʢʦʣʠʯʝʩʪʚʦ ʩʦʨʥʷʢʦʚ (26,3Ñ0,4 ʰʪ./ʤĮ) ʧʨʝʚʳʰʘʝʪ ʧʦʨʦʛ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʚʨʝʜʘ. ʇʨʠ ʩʦʭʨʘʥʝʥʠʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʟʝʤʣʝʜʝʣʠʷ ʠ ʦʪʩʫʪʩʪʚʠʠ 

ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʜʘʥʥʳʝ ʫʛʦʜʴʷ ʩʣʝʜʫʝʪ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʤʝʜʣʝʥʥʦʡ ʜʝʛʨʘʜʘʮʠʠ; ʜʘʣʴʥʝʡʰʝʝ ʩʥʠʞʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʥʠʞʝ 3,2-3,3 % ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʦʙʨʘʪʠʤʦʤʫ ʫʭʫʜʰʝʥʠʶ 

ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʉʝʚʦʦʙʦʨʦʪ ʪʠʧʠʯʝʥ ʜʣʷ ʟʝʨʥʦʧʘʨʦʚʦʡ ʩʠʩʪʝʤʳ ʩʪʝʧʥʦʡ ʟʦʥʳ 

ʆʨʝʥʙʫʨʞʴʷ ʠ ʚʢʣʶʯʘʝʪ ʧʘʨ, ʦʟʠʤʫʶ ʧʰʝʥʠʮʫ (ʨʦʞʴ), ʷʨʦʚʫʶ ʧʰʝʥʠʮʫ (ʷʯʤʝʥʴ) ʠ 

ʧʦʜʩʦʣʥʝʯʥʠʢ. ʋʜʦʙʨʝʥʠʷ ʚʥʦʩʷʪʩʷ ʵʧʠʟʦʜʠʯʝʩʢʠ ʠ ʚ ʥʝʜʦʩʪʘʪʦʯʥʳʭ ʜʦʟʘʭ, ʫʨʦʞʘʡʥʦʩʪʴ 

ʟʝʨʥʦʚʳʭ ʥʝ ʧʨʝʚʳʰʘʝʪ 10-14 ʮ/ʛʘ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʢʩʪʝʥʩʠʚʥʦʤʫ ʫʨʦʚʥʶ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ ʫʯʘʩʪʢʦʚ (ʛʨʫʧʧʘ IV), ʟʜʝʩʴ ʦʪʩʫʪʩʪʚʫʝʪ 

ʤʫʣʴʯʠʨʫʶʱʠʡ ʩʣʦʡ, ʩʥʠʞʝʥʦ ʥʘʢʦʧʣʝʥʠʝ ʟʠʤʥʠʭ ʦʩʘʜʢʦʚ ʠ ʫʩʢʦʨʝʥʘ ʤʠʥʝʨʘʣʠʟʘʮʠʷ. 

ʉʦʩʪʦʷʥʠʝ ʘʛʨʦʣʘʥʜʰʘʬʪʘ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʧʦʨʦʛʦʚʦ-ʫʩʪʦʡʯʠʚʦʝ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʜʘʣʴʥʝʡʰʝʡ ʜʝʛʨʘʜʘʮʠʠ ʥʝʦʙʭʦʜʠʤ ʧʝʨʝʭʦʜ ʥʘ ʧʦʯʚʦʟʘʱʠʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

¶ ɻʨʫʧʧʘ III. ɸʥʪʨʦʧʦʛʝʥʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʘʛʨʦʣʘʥʜʰʘʬʪ (ʟʘʣʝʞʴ, ʫʯʘʩʪʢʠ 1, 10, 

16, 17, 18, 19, 20, 21, 22). ʋʯʘʩʪʢʠ ʚʳʚʝʜʝʥʳ ʠʟ ʦʙʦʨʦʪʘ ʚ 2018-2020 ʛʛ. ʚʩʣʝʜʩʪʚʠʝ ʦʙʱʝʛʦ 

ʩʦʢʨʘʱʝʥʠʷ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʭʦʟʷʡʩʪʚʘ. ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ ʢʦʥʩʝʨʚʘʮʠʠ ʩʪʘʣʠ 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʥʝʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʫʜʘʣʝʥʥʳʭ ʠ ʤʘʣʦʧʣʦʜʦʨʦʜʥʳʭ ʟʝʤʝʣʴ, ʜʝʬʠʮʠʪ 

ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ ʧʨʘʚʦʫʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ. 

ʋʯʘʩʪʢʠ, ʚʦʰʝʜʰʠʝ ʚ ʛʨʫʧʧʫ III, ʜʦ ʚʳʚʦʜʘ ʚ ʟʘʣʝʞʴ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʟʝʨʥʦʧʘʨʦʚʳʭ 

ʩʝʚʦʦʙʦʨʦʪʘʭ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ ʠ ʷʯʤʝʥʷ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ 

ʫʜʦʙʨʝʥʠʡ ʠ ʫʧʨʦʱʝʥʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦʯʚʳ (ʜʠʩʢʦʚʘʥʠʝ, ʤʝʣʢʘʷ ʢʫʣʴʪʠʚʘʮʠʷ), ʯʪʦ ʫʞʝ ʢ 

ʤʦʤʝʥʪʫ ʢʦʥʩʝʨʚʘʮʠʠ ʦʙʫʩʣʦʚʠʣʦ ʧʨʠʟʥʘʢʠ ʬʠʟʠʯʝʩʢʦʡ ʜʝʛʨʘʜʘʮʠʠ (ʧʦʚʳʰʝʥʥʘʷ ʧʣʦʪʥʦʩʪʴ, 

ʩʥʠʞʝʥʠʝ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ). ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʟʚʠʪʠʝʤ 

ʢʦʨʥʝʚʳʭ ʩʠʩʪʝʤ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ (ʧʳʨʝʡ ʧʦʣʟʫʯʠʡ, ʣʶʮʝʨʥʘ ʞʝʣʪʘʷ, ʢʦʩʪʨʝʮ ʙʝʟʦʩʪʳʡ), 

ʢʦʪʦʨʳʝ ʨʘʟʫʧʣʦʪʥʷʶʪ ʧʦʯʚʫ ʠ ʦʙʦʛʘʱʘʶʪ ʝʝ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ. ʕʪʠ ʫʯʘʩʪʢʠ 

ʦʙʲʝʜʠʥʷʝʪ ʥʘʣʠʯʠʝ ʧʨʠʟʥʘʢʦʚ ʘʢʪʠʚʥʦʛʦ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʬʫʥʢʮʠʡ. ʅʘʙʣʶʜʘʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʫʣʫʯʰʝʥʠʝ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ: ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʟʘʧʘʩ ʚʣʘʛʠ ʚ ʧʦʯʚʝ (95,3 Ñ 13,1 ʤʤ), ʦʧʪʠʤʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʦʙʲʝʤʥʦʡ ʤʘʩʩʳ ʧʦʯʚʳ 

(1,16 Ñ 0,01 ʛ/ʩʤį) ʠ ʪʚʝʨʜʦʩʪʠ ʧʦʯʚʳ (3,20 Ñ 1,07 ʄʇʘ), ʤʠʥʠʤʘʣʴʥʘʷ ʟʘʩʦʨʝʥʥʦʩʪʴ 
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ʨʫʜʝʨʘʣʴʥʳʤʠ ʚʠʜʘʤʠ (9,0 Ñ 2,7 ʰʪ./ʤĮ). ʂʦʵʬʬʠʮʠʝʥʪ ʧʣʦʜʦʨʦʜʠʷ ʜʦʩʪʠʛʘʝʪ ʚʳʩʦʢʠʭ 

ʟʥʘʯʝʥʠʡ (0,65 Ñ 0,05). ʆʩʦʙʝʥʥʦ ʧʦʢʘʟʘʪʝʣʴʥʘ ʜʠʥʘʤʠʢʘ ʥʘ ʧʦʣʷʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʟʘʣʝʞʠ 

ʰʝʩʪʴ ʣʝʪ (1, 10, 16, 17), ʯʪʦ ʵʤʧʠʨʠʯʝʩʢʠ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦʯʚ ʧʦʩʣʝ ʩʥʷʪʠʷ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ [14]. 

¶ ɻʨʫʧʧʘ IV. ɸʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʳʡ ʘʛʨʦʣʘʥʜʰʘʬʪ (ʧʘʰʥʷ ʩ ʧʦʯʚʦʟʘʱʠʪʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ, ʫʯʘʩʪʢʠ 4, 12, 14, 15). ɼʘʥʥʳʝ ʫʯʘʩʪʢʠ ʧʝʨʝʚʝʜʝʥʳ ʥʘ 

ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʫʶ ʩʠʩʪʝʤʫ ʟʝʤʣʝʜʝʣʠʷ ʚ 2018-2020 ʛʛ. ʚ ʨʘʤʢʘʭ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ 

ʩʪʨʘʪʝʛʠʠ ʭʦʟʷʡʩʪʚʘ ʧʦ ʧʦʚʳʰʝʥʠʶ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ 

ʧʘʭʦʪʥʳʭ ʤʘʩʩʠʚʦʚ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʩʠʩʪʝʤʳ ʩʣʫʞʠʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʘʷ 

ʤʫʣʴʯʠʨʫʶʱʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʯʚʳ. ɻʣʫʙʦʢʦʝ ʨʳʭʣʝʥʠʝ ʙʝʟ ʦʙʦʨʦʪʘ ʧʣʘʩʪʘ (ʥʘ 30-35 ʩʤ) 

ʧʨʦʚʦʜʠʪʩʷ ʦʜʠʥ ʨʘʟ ʚ 3-4 ʛʦʜʘ; ʚ ʦʩʪʘʣʴʥʳʝ ʛʦʜʳ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʷʤʦʡ ʧʦʩʝʚ ʣʠʙʦ ʤʝʣʢʘʷ 

ʢʫʣʴʪʠʚʘʮʠʷ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʚʩʝʡ ʤʘʩʩʳ ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʣ 

ʦʧʪʠʤʘʣʴʥʳʝ ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʟʘʧʘʩ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʧʦʯʚʝ (101,5 Ñ 4,9 ʤʤ), 

ʦʧʪʠʤʘʣʴʥʫʶ ʪʚʝʨʜʦʩʪʴ ʧʦʯʚʳ (1,81 Ñ 0,18 ʄʇʘ) ʠ ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʣʦʜʦʨʦʜʠʷ 

(0,69 Ñ 0,05). ɸʛʨʦʬʠʟʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʯʚʳ ʚ ʛʨʫʧʧʝ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳ ʩʨʝʜʠ ʚʩʝʭ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ, ʥʘʭʦʜʷʪʩʷ ʚ ʦʧʪʠʤʘʣʴʥʦʤ ʜʠʘʧʘʟʦʥʝ ʜʣʷ ʨʦʩʪʘ ʢʦʨʥʝʚʳʭ ʩʠʩʪʝʤ 

ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ, ʩʦʜʝʨʞʘʥʠʝ ʘʛʨʦʥʦʤʠʯʝʩʢʠ ʮʝʥʥʳʭ ʘʛʨʝʛʘʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʭʦʨʦʰʝʡ 

ʦʩʪʨʫʢʪʫʨʝʥʥʦʩʪʠ. ʅʠʟʢʘʷ ʟʘʩʦʨʝʥʥʦʩʪʴ ʠ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʨʫʜʝʨʘʣʴʥʦʡ ʬʣʦʨʝ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʱʝʪʠʥʥʠʢʘ ʩʠʟʦʛʦ (Setaria viridis), ʤʘʨʠ ʙʝʣʦʡ (Chenopodium album), ʚʴʶʥʢʘ 

ʧʦʣʝʚʦʛʦ (Convolvulus arvensis) ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʤ ʬʠʪʦʩʘʥʠʪʘʨʥʦʤ 

ʩʦʩʪʦʷʥʠʠ. ɼʘʥʥʳʡ ʘʛʨʦʣʘʥʜʰʘʬʪ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʤ ʚ ʩʨʝʜʥʝʩʨʦʯʥʦʡ 

ʧʝʨʩʧʝʢʪʠʚʝ. ʄʫʣʴʯʠʨʫʶʱʘʷ ʨʘʟʥʦʛʣʫʙʠʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʘʱʠʪʫ ʦʪ ʜʝʬʣʷʮʠʠ ʠ 

ʚʦʜʥʦʡ ʵʨʦʟʠʠ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʘʜʝʨʞʘʥʠʝ ʩʥʝʛʘ ʩʪʝʨʥʸʡ ʠ ʩʦʢʨʘʱʝʥʠʝ ʥʝʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʠʩʧʘʨʝʥʠʷ [15]. ʉʦʭʨʘʥʝʥʠʝ ʤʫʣʴʯʠ ʠʟ ʩʦʣʦʤʳ ʠ ʩʪʝʨʥʠ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ, 

ʧʦʟʚʦʣʠʚʰʠʤ ʜʦʩʪʠʯʴ ʟʘʧʘʩʘ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ ï 101,5 Ñ 4,9 ʤʤ, ʯʪʦ ʥʘ  

40-45 ʤʤ ʚʳʰʝ, ʯʝʤ ʥʘ ʧʘʰʥʝ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʚʩʧʘʰʢʦʡ (ʛʨʫʧʧʘ II). ʉʝʚʦʦʙʦʨʦʪ ʥʘ ʫʯʘʩʪʢʘʭ 

ʛʨʫʧʧʳ ʘʜʘʧʪʠʨʦʚʘʥ ʢ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʠ ʚʢʣʶʯʘʝʪ: ʧʘʨ (ʩ ʚʥʝʩʝʥʠʝʤ ʬʦʩʬʦʨʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʚ ʜʦʟʝ 40-50 ʢʛ ʜ.ʚ./ʛʘ), ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʨʦʞʴ ï ʥʫʪ ï ʷʨʦʚʘʷ ʧʰʝʥʠʮʘ, ʷʯʤʝʥʴ, 

ʦʚʸʩ ï ʩʫʜʘʥʩʢʘʷ ʪʨʘʚʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʨʫʧʧʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʠʤʝʨ ʫʩʧʝʰʥʦʛʦ 

ʧʝʨʝʭʦʜʘ ʦʪ ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʢ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʦʡ ʩʠʩʪʝʤʝ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʡ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ. ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʧʦʯʚʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʠʟʙʝʛʘʥʠʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

ʠ ʠʩʪʦʱʝʥʠʷ ʛʫʤʫʩʘ [16]. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʚʳʷʚʠʣ ʯʝʪʢʫʶ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʦʚ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʨʠʤʝʥʷʝʤʳʭ ʘʛʨʦʥʦʤʠʯʝʩʢʠʭ 

ʧʨʘʢʪʠʢ: 

¶ ʘʨʝʘʣ ʜʝʛʨʘʜʘʮʠʠ. ʋʯʘʩʪʢʠ ʛʨʫʧʧʳ I (ʧʘʩʪʙʠʱʘ, ʩʝʥʦʢʦʩʳ, ʪʝʭʥʦʛʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ) 

ʬʦʨʤʠʨʫʶʪ ʢʣʘʩʪʝʨ ʚ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʠ ʮʝʥʪʨʘʣʴʥʦʤ ʩʝʢʪʦʨʝ. ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʦʜʪʚʝʨʜʠʣʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʘʨʝʘʣʘ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʩ ʤʘʢʩʠʤʘʣʴʥʦ ʥʝʛʘʪʠʚʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʜʝʡʩʪʚʠʠ ʬʘʢʪʦʨʘ ʜʝʛʨʘʜʘʮʠʠ, ʩʚʷʟʘʥʥʦʛʦ ʩ 

ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʩʪʝʤʦʡ ʯʨʝʟʤʝʨʥʦʛʦ ʚʳʧʘʩʘ ʥʘ ʜʘʥʥʳʭ ʫʛʦʜʴʷʭ, ʘ ʪʘʢʞʝ 

ʪʝʭʥʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʦʞʘʨʘʤʠ (ʫʯʘʩʪʦʢ 13). ʅʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʧʦʩʣʝʜʩʪʚʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʙʝʟ ʩʦʙʣʶʜʝʥʠʷ ʥʦʨʤ, ʚʝʜʫʱʠʝ ʢ ʬʠʟʠʯʝʩʢʦʡ 

ʜʝʛʨʘʜʘʮʠʠ ʠ ʩʥʠʞʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ [11]; 

¶ ʘʨʝʘʣ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. ʋʯʘʩʪʢʠ ʛʨʫʧʧʳ III (ʟʘʣʝʞʴ) ʦʙʨʘʟʫʶʪ ʫʩʪʦʡʯʠʚʳʡ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʳʡ ʠ ʟʘʧʘʜʥʳʡ ʢʣʘʩʪʝʨ ʩ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʦʡ ʧʦʯʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɺʳʚʦʜ 
ʯʘʩʪʠ ʫʛʦʜʠʡ ʠʟ ʠʥʪʝʥʩʠʚʥʦʛʦ ʦʙʦʨʦʪʘ (ʟʘʣʝʞʴ) ʟʘʧʫʩʢʘʝʪ ʧʨʦʮʝʩʩʳ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʘʨʛʫʤʝʥʪʦʤ ʚ ʧʦʣʴʟʫ 

ʧʨʠʤʝʥʝʥʠʷ ʩʪʨʘʪʝʛʠʠ ʢʦʥʩʝʨʚʘʮʠʠ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ [14]. 

ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʚʳʷʚʠʣ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʢʣʶʯʝʚʳʤʠ 

ʧʦʯʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. ʅʘʠʙʦʣʝʝ ʪʝʩʥʘʷ ʦʙʨʘʪʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʤʝʞʜʫ 
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ʪʚʝʨʜʦʩʪʴʶ ʧʦʯʚʳ ʠ ʟʘʧʘʩʦʤ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʚ ʤʝʪʨʦʚʦʤ ʩʣʦʝ (r = -0,87; p < 0,01), ʘ ʪʘʢʞʝ 

ʧʨʷʤʘʷ ʢʦʨʨʝʣʷʮʠʷ ʩ ʦʙʠʣʠʝʤ ʨʫʜʝʨʘʣʴʥʳʭ ʚʠʜʦʚ (r = +0,79; p < 0,01). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʬʠʟʠʯʝʩʢʦʝ ʫʧʣʦʪʥʝʥʠʝ ʚʳʩʪʫʧʘʝʪ ʚʝʜʫʱʠʤ ʬʘʢʪʦʨʦʤ ʜʝʛʨʘʜʘʮʠʠ, 

ʠʥʠʮʠʠʨʫʷ ʮʝʧʴ ʥʝʛʘʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ: ʫʭʫʜʰʝʥʠʝ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʩʥʠʞʝʥʠʝ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʘʛʨʦʣʘʥʜʰʘʬʪʘ ʠ ʠʟʤʝʥʝʥʠʝ ʬʠʪʦʮʝʥʦʟʘ ʚ ʧʦʣʴʟʫ ʨʫʜʝʨʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ.  

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʨʝʪʨʦʩʧʝʢʪʠʚʳ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʯʘʩʪʢʦʚ ʩ ʠʭ 

ʩʦʩʪʦʷʥʠʝʤ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʛʣʫʙʠʥʘ ʜʝʛʨʘʜʘʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʭʘʨʘʢʪʝʨʦʤ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ. ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʝ ʥʝʛʘʪʠʚʥʳʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʩʣʫʯʘʷʭ, 

ʢʦʛʜʘ ʫʧʣʦʪʥʝʥʠʝ ʧʦʯʚʳ ʩʦʯʝʪʘʣʦʩʴ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. ʇʦʢʘʟʘʪʝʣʝʥ ʚ ʵʪʦʤ 

ʦʪʥʦʰʝʥʠʠ ʫʯʘʩʪʦʢ 13 (ʛʨʫʧʧʘ I), ʛʜʝ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʚʦʝʥʥʦʡ ʪʝʭʥʠʢʠ ʚ 2020 ʛ. ʠ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʧʦʞʘʨʘ 2023 ʛ. ʪʚʝʨʜʦʩʪʴ ʧʦʯʚʳ ʜʦʩʪʠʛʣʘ 7,8 ʄʇʘ, ʘ ʟʘʧʘʩ ʧʨʦʜʫʢʪʠʚʥʦʡ 

ʚʣʘʛʠ ʩʦʩʪʘʚʠʣ 16 ʤʤ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʧʨʦʪʝʢʘʝʪ ʟʜʝʩʴ ʧʦ 

ʧʦʩʪʧʠʨʦʛʝʥʥʦʤʫ ʪʠʧʫ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʢʦʨʥʝʦʪʧʨʳʩʢʦʚʳʭ, ʛʦʨʯʘʢʘ ʧʦʣʟʫʯʝʛʦ (Acroptilon 

repens), ʧʦʣʳʥʠ ʛʦʨʴʢʦʡ (Artemisia absinthium), ʤʦʣʦʯʘʷ ʣʦʟʥʦʛʦ (Euphorbia virgata) ʠ ʣʘʪʫʢʘ 

ʪʘʪʘʨʩʢʦʛʦ (Lactuca tatarica). 

ʅʘ ʧʘʰʥʝ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ (ʛʨʫʧʧʘ II) ʧʦʯʚʝʥʥʘʷ ʩʠʩʪʝʤʘ 

ʩʦʭʨʘʥʷʝʪ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ, ʦʜʥʘʢʦ ʜʣʠʪʝʣʴʥʦʝ ʵʢʩʪʝʥʩʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʠʚʝʣʦ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʦʨʦʛʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ. ɿʘ ʜʝʩʷʪʠʣʝʪʥʠʡ ʧʝʨʠʦʜ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ 

ʩʥʠʟʠʣʦʩʴ ʩ 3,8 % ʜʦ 3,5 %, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʫʩʪʦʡʯʠʚʳʡ ʪʨʝʥʜ ʜʝʛʫʤʠʬʠʢʘʮʠʠ. ʇʨʠ 

ʩʦʭʨʘʥʝʥʠʠ ʪʝʢʫʱʝʛʦ ʫʨʦʚʥʷ ʘʛʨʦʪʝʭʥʠʢʠ ʠ ʦʪʩʫʪʩʪʚʠʠ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʜʘʥʥʳʝ ʫʛʦʜʴʷ ʧʦʜʚʝʨʞʝʥʳ ʨʠʩʢʫ ʧʝʨʝʭʦʜʘ ʚ ʢʘʪʝʛʦʨʠʶ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ.  

ʋʯʘʩʪʢʠ, ʚʳʚʝʜʝʥʥʳʝ ʚ ʟʘʣʝʞʴ (ʛʨʫʧʧʘ III), ʥʘʧʨʦʪʠʚ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʧʦʟʠʪʠʚʥʫʶ 

ʜʠʥʘʤʠʢʫ: ʨʘʟʚʠʪʠʝ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʫʧʣʦʪʥʝʥʠʶ ʧʦʯʚʳ, ʫʣʫʯʰʝʥʠʶ ʝʝ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʧʦʩʪʝʧʝʥʥʦʡ ʩʤʝʥʝ ʨʫʜʝʨʘʣʴʥʦʡ ʬʣʦʨʳ ʥʘ ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʝ 

ʘʩʩʦʮʠʘʮʠʠ. 

ɸʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʥʘ ʫʯʘʩʪʢʘʭ ʛʨʫʧʧʳ IV (ʛʣʫʙʦʢʦʝ 

ʨʳʭʣʝʥʠʝ ʙʝʟ ʦʙʦʨʦʪʘ ʧʣʘʩʪʘ, ʩʦʭʨʘʥʝʥʠʝ ʧʦʞʥʠʚʥʦʡ ʤʫʣʴʯʠ, ʚʢʣʶʯʝʥʠʝ ʥʫʪʘ ʚ ʩʝʚʦʦʙʦʨʦʪ), 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʧʪʠʤʘʣʴʥʳʝ ʘʛʨʦʬʠʟʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʟʘʩʦʨʝʥʥʦʩʪʠ, 

ʦʜʥʘʢʦ ʪʨʝʙʫʶʪ ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʙʘʣʘʥʩʦʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚʦ ʠʟʙʝʞʘʥʠʝ ʝʛʦ 

ʫʩʢʦʨʝʥʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ. 

ʂʘʨʪʦʩʭʝʤʘ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʨʨʠʪʦʨʠʠ (ʨʠʩ. 1) ʦʙʲʝʢʪʠʚʥʦ ʦʪʦʙʨʘʞʘʝʪ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʠ ʩʣʫʞʠʪ ʥʘʛʣʷʜʥʦʡ 

ʚʠʟʫʘʣʠʟʘʮʠʝʡ ʨʝʟʫʣʴʪʘʪʦʚ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ. ʅʘ ʢʘʨʪʦʩʭʝʤʝ ʯʝʪʢʦ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪʩʷ 

ʢʦʥʪʫʨʳ ʯʝʪʳʨʝʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʭ ʪʠʧʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ 

(ʘʨʝʘʣʦʚ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ), ʯʪʦ ʩʦʟʜʘʝʪ ʦʩʥʦʚʫ ʜʣʷ ʧʨʠʥʷʪʠʷ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ 

ʚ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʠʨʦʜʦʧʦʜʦʙʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ [17]. ʇʨʠ ʵʪʦʤ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ʦʙʦʩʥʦʚʘʥʳ ʨʝʞʠʤʳ ʫʧʨʘʚʣʝʥʠʷ ï ʦʪ ʢʦʥʩʝʨʚʘʮʠʠ (ʛʨʫʧʧʘ I) ʠ ʱʘʜʷʱʝʛʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ (ʛʨʫʧʧʘ III) ʜʦ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʠʥʪʝʥʩʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʛʨʫʧʧʳ II ʠ IV) 

ʧʨʠ ʦʙʷʟʘʪʝʣʴʥʦʤ ʤʦʥʠʪʦʨʠʥʛʝ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 10-15 ʣʝʪ. 

ɸʥʘʣʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ (ʨʠʩ. 1) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʥʠʟʢʠʝ ʝʛʦ ʟʥʘʯʝʥʠʷ (ʟʦʥʳ ʚʳʨʘʞʝʥʥʦʡ ʜʝʛʨʘʜʘʮʠʠ) ʬʦʨʤʠʨʫʶʪ ʣʦʢʘʣʠʟʦʚʘʥʥʳʝ 

ʫʯʘʩʪʢʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ 

ʠ ʥʘʣʦʞʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ. ɿʦʥʳ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʂʢʧ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʤʫ ʨʝʞʠʤʫ ʠ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʳʤ ʩʠʩʪʝʤʘʤ, ʠʤʝʶʪ 

ʠʥʫʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʧʦʣʥʝʥʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʝʨʝʭʦʜ ʦʪ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʢ ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʫʧʨʘʚʣʝʥʠʶ ʠ 

ʬʦʨʤʠʨʫʝʪ ʦʩʥʦʚʫ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʦʧʪʠʤʠʟʘʮʠʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʧʦʚʳʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ 

ʚ ʫʩʣʦʚʠʷʭ ʩʪʝʧʥʦʡ ʟʦʥʳ ʖʞʥʦʛʦ ʋʨʘʣʘ ʠ ʥʘʨʘʩʪʘʶʱʝʡ ʘʨʠʜʠʟʘʮʠʠ ʢʣʠʤʘʪʘ. 
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ʈʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 

ɻʨʫʧʧʘ I (ʘʥʪʨʦʧʦʛʝʥʥʦ-ʜʝʛʨʘʜʠʨʫʶʱʠʡ ʘʛʨʦʣʘʥʜʰʘʬʪ). ɼʣʷ ʧʘʩʪʙʠʱ, ʩʝʥʦʢʦʩʦʚ ʠ 

ʪʝʭʥʦʛʝʥʥʦ ʥʘʨʫʰʝʥʥʦʛʦ ʫʯʘʩʪʢʘ 13, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʢʨʠʪʠʯʝʩʢʠʤ ʧʝʨʝʫʧʣʦʪʥʝʥʠʝʤ 

(ʪʚʝʨʜʦʩʪʴ 6,0-7,8 ʄʇʘ), ʤʠʥʠʤʘʣʴʥʳʤ ʟʘʧʘʩʦʤ ʚʣʘʛʠ (16-26 ʤʤ) ʠ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʧʦʣʳʥʠ 

ʛʦʨʴʢʦʡ, ʛʦʨʯʘʢʘ ʧʦʣʟʫʯʝʛʦ ʠ ʤʦʣʦʯʘʷ ʣʦʟʥʦʛʦ, ʧʝʨʚʦʦʯʝʨʝʜʥʦʡ ʤʝʨʦʡ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʝ 

ʧʨʝʢʨʘʱʝʥʠʝ ʚʳʧʘʩʘ ʠ ʩʝʥʦʢʦʰʝʥʠʷ ʥʘ ʩʨʦʢ ʥʝ ʤʝʥʝʝ 5-7 ʣʝʪ. ɺ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʜʚʫʭ-ʪʨʝʭ ʣʝʪ 

ʩʣʝʜʫʝʪ ʠʩʢʣʶʯʠʪʴ ʣʶʙʦʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʯʪʦʙʳ ʟʘʧʫʩʪʠʪʴ ʝʩʪʝʩʪʚʝʥʥʳʝ 

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ. ɼʣʷ ʫʩʢʦʨʝʥʠʷ ʨʘʟʫʧʣʦʪʥʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʱʝʣʝʚʘʥʠʝ 

ʥʘ ʛʣʫʙʠʥʫ 40-50 ʩʤ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʤʝʞʜʫ ʱʝʣʷʤʠ 1,0-1,5 ʤ, ʯʪʦ ʫʣʫʯʰʠʪ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ 

ʠ ʘʵʨʘʮʠʶ. ʅʘ ʚʩʝʡ ʧʣʦʱʘʜʠ ʘʨʝʘʣʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʟʘʣʫʞʝʥʠʝ ʩʤʝʩʴʶ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ 

ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ï ʞʠʪʥʷʢʘ ʛʨʝʙʥʝʚʠʜʥʦʛʦ, ʧʳʨʝʷ ʩʠʟʦʛʦ, ʣʶʮʝʨʥʳ ʞʝʣʪʦʡ ʠ ʵʩʧʘʨʮʝʪʘ 

ʧʝʩʯʘʥʦʛʦ ï ʩ ʥʦʨʤʦʡ ʚʳʩʝʚʘ 20-25 ʢʛ/ʛʘ. ʅʘ ʫʯʘʩʪʢʝ 13, ʛʜʝ ʪʝʭʥʦʛʝʥʥʦʝ ʫʧʣʦʪʥʝʥʠʝ ʚʦʝʥʥʦʡ 

ʪʝʭʥʠʢʦʡ ʩʦʯʝʪʘʣʦʩʴ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʧʦʞʘʨʦʤ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʥʦʩʷʪ ʦʨʛʘʥʠʯʝʩʢʠʝ 

ʤʝʣʠʦʨʘʥʪʳ (ʧʝʨʝʧʨʝʚʰʠʡ ʥʘʚʦʟ, 20-30 ʪ/ʛʘ) ʜʣʷ ʘʢʪʠʚʠʟʘʮʠʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʫʩʢʦʨʝʥʠʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ. ʇʦ ʠʩʪʝʯʝʥʠʠ ʧʷʪʠ-ʩʝʤʠ ʣʝʪ 

ʚʦʟʤʦʞʝʥ ʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʚʦʟʚʨʘʪ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ ʚ ʨʝʞʠʤʝ ʱʘʜʷʱʝʛʦ ʚʳʧʘʩʘ (ʥʝ 

ʙʦʣʝʝ 0,2 ʫʩʣʦʚʥʳʭ ʛʦʣʦʚ ʥʘ ʛʝʢʪʘʨ) ʠʣʠ ʦʜʥʦʢʨʘʪʥʦʛʦ ʩʝʥʦʢʦʰʝʥʠʷ ʟʘ ʩʝʟʦʥ. 

ɻʨʫʧʧʘ II (ʘʥʪʨʦʧʦʛʝʥʥʦ-ʩʪʘʙʠʣʴʥʳʡ ʘʛʨʦʣʘʥʜʰʘʬʪ). ʋʯʘʩʪʢʠ ʧʘʰʥʠ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʦʪʚʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʥʘʭʦʜʷʪʩʷ ʚ ʧʦʨʦʛʦʚʦʤ ʩʦʩʪʦʷʥʠʠ: ʧʨʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʭ 

ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ (ʂʢʧ = 0,51-0,56) ʬʠʢʩʠʨʫʝʪʩʷ ʫʩʪʦʡʯʠʚʳʡ ʪʨʝʥʜ ʜʝʛʫʤʠʬʠʢʘʮʠʠ 

(ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʩ 3,8 ʜʦ 3,5 % ʟʘ ʜʝʩʷʪʠʣʝʪʠʝ) ʠ ʧʨʝʚʳʰʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʧʦʨʦʛʘ ʟʘʩʦʨʝʥʥʦʩʪʠ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʝʨʝʭʦʜʘ ʚ ʢʘʪʝʛʦʨʠʶ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ 

ʥʝʦʙʭʦʜʠʤ ʧʦʵʪʘʧʥʳʡ ʧʝʨʝʭʦʜ ʥʘ ʧʦʯʚʦʟʘʱʠʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʪʝʯʝʥʠʝ ʪʨʝʭ-ʧʷʪʠ ʣʝʪ. 

ʆʪʚʘʣʴʥʫʶ ʚʩʧʘʰʢʫ ʟʘʤʝʥʷʶʪ ʤʫʣʴʯʠʨʫʶʱʝʡ ʨʘʟʥʦʛʣʫʙʠʥʥʦʡ ʦʙʨʘʙʦʪʢʦʡ (Mini-Till , No-Till) 

ʩ ʦʩʪʘʚʣʝʥʠʝʤ ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʢʦʧʣʝʥʠʶ ʟʠʤʥʝʡ ʚʣʘʛʠ ʠ ʟʘʱʠʪʝ ʦʪ 

ʜʝʬʣʷʮʠʠ. ʉʝʚʦʦʙʦʨʦʪ ʦʧʪʠʤʠʟʠʨʫʶʪ ʧʫʪʝʤ ʚʚʝʜʝʥʠʷ ʟʝʨ ʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ (ʥʫʪ, ʛʦʨʦʭ) ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʘʟʦʪʥʦʛʦ ʙʘʣʘʥʩʘ: ʧʘʨ ʩ ʚʥʝʩʝʥʠʝʤ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ (40-50 ʢʛ ʜ.ʚ./ʛʘ) ï 

ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ ï ʥʫʪ ï ʷʨʦʚʘʷ ʪʚʝʨʜʘʷ ʧʰʝʥʠʮʘ ï ʷʯʤʝʥʴ. ʆʙʷʟʘʪʝʣʴʥʳʤ ʩʪʘʥʦʚʠʪʩʷ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʬʦʩʬʦʨʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ ʧʘʨʦʚʦʤ ʧʦʣʝ ʠ ʘʟʦʪʥʳʭ ʧʦʜʢʦʨʤʦʢ 

ʦʟʠʤʳʭ (N30-40). ɽʞʝʛʦʜʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʚ ʩʣʦʝ 0-30 ʩʤ ʧʦʟʚʦʣʠʪ 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʳʷʚʠʪʴ ʥʝʛʘʪʠʚʥʫʶ ʜʠʥʘʤʠʢʫ; ʧʨʠ ʩʥʠʞʝʥʠʠ ʧʦʢʘʟʘʪʝʣʷ ʥʠʞʝ 3,2 % ʯʘʩʪʴ 

ʧʘʰʥʠ ʧʝʨʝʚʦʜʷʪ ʚ ʟʘʣʝʞʴ ʠʣʠ ʫʯʘʩʪʦʢ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ (ʵʩʧʘʨʮʝʪ, ʜʦʥʥʠʢ) ʥʘ 3-4 ʛʦʜʘ. 

ɻʨʫʧʧʘ III (ʘʥʪʨʦʧʦʛʝʥʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡ ʘʛʨʦʣʘʥʜʰʘʬʪ). ɿʘʣʝʞʠ ʚʦʟʨʘʩʪʦʤ 3-7 ʣʝʪ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʘʢʪʠʚʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ: ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʜʦʩʪʠʛʘʝʪ 0,58-0,70, ʟʘʧʘʩ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 

112 ʤʤ, ʘ ʨʫʜʝʨʘʣʴʥʘʷ ʬʣʦʨʘ ʩʤʝʥʷʝʪʩʷ ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʤʠ ʘʩʩʦʮʠʘʮʠʷʤʠ. ɼʣʷ 

ʩʦʭʨʘʥʝʥʠʷ ʧʦʟʠʪʠʚʥʦʡ ʜʠʥʘʤʠʢʠ ʥʘ ʙʣʠʞʘʡʰʠʝ 10-15 ʣʝʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʟʘʧʨʝʪ ʥʘ 

ʨʘʩʧʘʰʢʫ. ɼʦʧʫʩʢʘʝʪʩʷ ʨʝʛʫʣʠʨʫʝʤʦʝ ʩʝʥʦʢʦʰʝʥʠʝ ʦʜʠʥ ʨʘʟ ʟʘ ʩʝʟʦʥ ʧʦʩʣʝ ʦʙʩʝʤʝʥʝʥʠʷ ʪʨʘʚ, 

ʯʪʦ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʥʘʢʦʧʣʝʥʠʝ ʠʟʙʳʪʦʯʥʦʡ ʚʝʪʦʰʠ ʠ ʩʥʠʞʘʝʪ ʧʦʞʘʨʥʫʶ ʦʧʘʩʥʦʩʪʴ. 

ʂʦʥʪʨʦʣʠʨʫʝʤʳʡ ʚʳʧʘʩ ʚʦʟʤʦʞʝʥ ʧʨʠ ʥʘʛʨʫʟʢʝ ʥʝ ʙʦʣʝʝ 0,3-0,4 ʫʩʣʦʚʥʳʭ ʛʦʣʦʚ ʥʘ ʛʝʢʪʘʨ ʠ 

ʦʙʷʟʘʪʝʣʴʥʦʤ ʨʦʪʘʮʠʦʥʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʘʛʦʥʦʚ. ʂʘʞʜʳʝ 3-5 ʣʝʪ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ 

ʤʦʥʠʪʦʨʠʥʛ ʜʠʥʘʤʠʢʠ ʛʫʤʫʩʘ ʠ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʣʷ ʦʮʝʥʢʠ ʪʝʤʧʦʚ ʧʦʩʪʘʛʨʦʛʝʥʥʦʛʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʨʝʞʠʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɻʨʫʧʧʘ IV (ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʳʡ ʘʛʨʦʣʘʥʜʰʘʬʪ). ʇʘʰʥʷ ʩ ʚʥʝʜʨʝʥʥʳʤʠ 

ʧʦʯʚʦʟʘʱʠʪʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤʠ ʘʛʨʦʬʠʟʠʯʝʩʢʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ (ʂʢʧ = 0,69-0,73), ʚʳʩʦʢʠʤ ʟʘʧʘʩʦʤ ʚʣʘʛʠ (ʜʦ 105 ʤʤ) ʠ ʥʠʟʢʦʡ ʟʘʩʦʨʝʥʥʦʩʪʴʶ, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʣʴʥʦʤʫ ʫʨʦʚʥʶ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʜʦʩʪʠʛʥʫʪʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʩʦʭʨʘʥʷʶʪ ʤʫʣʴʯʠʨʫʶʱʫʶ ʨʘʟʥʦʛʣʫʙʠʥʥʫʶ ʦʙʨʘʙʦʪʢʫ ʩ ʧʝʨʠʦʜʠʯʝʩʢʠʤ (ʨʘʟ ʚ 3-4 

ʛʦʜʘ) ʛʣʫʙʦʢʠʤ ʨʳʭʣʝʥʠʝʤ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʧʣʦʪʥʝʥʥʦʡ ʧʦʜʦʰʚʳ. ɺ 

ʩʝʚʦʦʙʦʨʦʪʝ ʨʘʩʰʠʨʷʶʪ ʜʦʣʶ ʟʝʨʥʦʙʦʙʦʚʳʭ (ʥʫʪ, ʛʦʨʦʭ) ʠ ʚʚʦʜʷʪ ʩʠʜʝʨʘʣʴʥʳʝ ʧʘʨʳ (ʛʦʨʯʠʮʘ, 

ʜʦʥʥʠʢ), ʢʦʤʧʝʥʩʠʨʫʶʱʠʝ ʫʩʢʦʨʝʥʥʫʶ ʤʠʥʝʨʘʣʠʟʘʮʠʶ ʛʫʤʫʩʘ, ʩʚʷʟʘʥʥʫʶ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤ 

ʨʘʟʤʝʱʝʥʠʝʤ ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ. ʇʦʜ ʟʝʨʥʦʚʳʝ ʢʫʣʴʪʫʨʳ ʦʙʷʟʘʪʝʣʴʥʦ ʚʥʦʩʷʪ ʘʟʦʪʥʳʝ 
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ʫʜʦʙʨʝʥʠʷ (N30-40) ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʠʤʤʦʙʠʣʠʟʘʮʠʠ ʘʟʦʪʘ ʤʠʢʨʦʬʣʦʨʦʡ, ʨʘʟʣʘʛʘʶʱʝʡ ʩʦʣʦʤʫ. 

ʈʘʟ ʚ ʧʷʪʴ ʣʝʪ ʧʨʦʚʦʜʷʪ ʘʛʨʦʭʠʤʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʧʨʠʟʥʘʢʦʚ ʜʝʛʫʤʠʬʠʢʘʮʠʠ ʢʦʨʨʝʢʪʠʨʫʶʪ ʩʝʚʦʦʙʦʨʦʪ ʠ ʫʚʝʣʠʯʠʚʘʶʪ 

ʜʦʣʶ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ. ʀʟ ʩʝʚʦʦʙʦʨʦʪʘ ʠʩʢʣʶʯʘʶʪ ʧʦʚʪʦʨʥʳʝ ʧʦʩʝʚʳ ʧʦʜʩʦʣʥʝʯʥʠʢʘ ʠ 

ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʠʩʩʫʰʝʥʠʶ ʠ ʫʧʣʦʪʥʝʥʠʶ ʧʦʜʧʘʭʦʪʥʦʛʦ ʩʣʦʷ. 

ʈʝʘʣʠʟʘʮʠʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʨʝʞʠʤʦʚ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʤʦʥʠʪʦʨʠʥʛʦʤ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʠ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ (ʩ 

ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ 3-10 ʣʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ) ʦʙʝʩʧʝʯʠʪ ʙʘʣʘʥʩ 

ʤʝʞʜʫ ʪʝʢʫʱʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʠ ʜʦʣʛʦʩʨʦʯʥʳʤ ʩʦʭʨʘʥʝʥʠʝʤ 

ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ ʚ ʫʩʣʦʚʠʷʭ ʥʘʨʘʩʪʘʶʱʝʡ ʘʨʠʜʠʟʘʮʠʠ ʢʣʠʤʘʪʘ. 

 

ɺʳʚʦʜ r

ʄʝʪʦʜʘʤʠ ʤʥʦʛʦʤʝʨʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʚʧʝʨʚʳʝ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʩʫʱʝʩʪʚʣʝʥʘ ʦʙʲʝʢʪʠʚʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʧʦʟʚʦʣʠʚʰʘʷ ʚʳʜʝʣʠʪʴ (p < 0,05) ʪʠʧʦʣʦʛʠʯʝʩʢʠʝ 

ʛʨʫʧʧʳ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ (ʘʨʝʘʣʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ), ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʨʝʞʠʤʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʥʘʛʨʫʟʢʠ: çʘʥʪʨʦʧʦʛʝʥʥʦ-ʜʝʛʨʘʜʠʨʫʶʱʠʡè, çʘʥʪʨʦʧʦʛʝʥʥʦ-ʩʪʘʙʠʣʴʥʳʡè, çʘʥʪʨʦʧʦʛʝʥʥʦ-

ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʡè ʠ çʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʳʡè ʜʣʷ ʧʨʠʥʷʪʠʷ ʚʟʚʝʰʝʥʥʳʭ ʨʝʰʝʥʠʡ ʚ 

ʨʘʤʢʘʭ ʫʩʪʦʡʯʠʚʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʥʘʨʘʩʪʘʶʱʝʡ ʘʨʠʜʠʟʘʮʠʠ ʢʣʠʤʘʪʘ. 

ʉʨʝʜʩʪʚʘʤʠ ɻʀʉ-ʘʥʘʣʠʪʠʢʠ ʦʪʦʙʨʘʞʝʥʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʫʯʘʩʪʢʦʚ, 

ʬʦʨʤʠʨʫʶʱʠʭ ʘʨʝʘʣʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʩ ʨʘʟʣʠʯʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ. ʇʦʣʫʯʝʥʥʘʷ 

ʢʘʨʪʦʩʭʝʤʘ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʫʶ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ, 

ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʢʘʢ ʜʣʠʪʝʣʴʥʳʤʠ ʪʨʝʥʜʘʤʠ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʪʘʢ ʠ ʣʦʢʘʣʴʥʳʤʠ 

ʪʝʭʥʦʛʝʥʥʳʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʥʘʣʦʞʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚ (ʪʝʭʥʦʛʝʥʥʦʝ ʫʧʣʦʪʥʝʥʠʝ, ʧʦʞʘʨ) ʥʘ ʬʦʥʝ ʦʙʱʝʡ ʜʝʛʨʘʜʘʮʠʠ ʧʨʠʚʝʣʦ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʟʦʥʳ ʩ ʵʢʩʪʨʝʤʘʣʴʥʦ ʥʠʟʢʠʤ ʧʣʦʜʦʨʦʜʠʝʤ (ʫʯʘʩʪʦʢ 13). 

ʋʩʪʘʥʦʚʣʝʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʨʦʣʴ ʬʠʟʠʯʝʩʢʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʚ ʧʨʦʮʝʩʩʘʭ ʜʝʛʨʘʜʘʮʠʠ 

ʧʦʯʚ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʷʚʣʷʶʪʩʷ ʩʠʣʴʥʘʷ ʦʙʨʘʪʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʪʚʝʨʜʦʩʪʴʶ ʠ 

ʟʘʧʘʩʦʤ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ (r = -0,87) ʠ ʧʨʷʤʘʷ ʩʚʷʟʴ ʩ ʦʙʠʣʠʝʤ ʨʫʜʝʨʘʣʴʥʳʭ ʚʠʜʦʚ 

(r = +0,79). ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʧʣʦʪʥʝʥʠʝ ʚʳʩʪʫʧʘʝʪ ʦʩʥʦʚʥʳʤ 

ʬʘʢʪʦʨʦʤ ʜʝʛʨʘʜʘʮʠʠ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʜʝʛʨʘʜʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʠʩʪʦʨʠʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʥʘ 

ʧʘʰʥʝ ʩ ʪʨʘʜʠʮʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʦʡ (ʛʨʫʧʧʘ II) ʟʘ ʜʝʩʷʪʠʣʝʪʠʝ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʩʥʠʟʠʣʦʩʴ ʩ 

3,8 % ʜʦ 3,5 %, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʨʦʛʦʚʦʤ ʭʘʨʘʢʪʝʨʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʨʠʩʢʝ ʧʝʨʝʭʦʜʘ 

ʟʝʤʝʣʴ ʚ ʢʘʪʝʛʦʨʠʶ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʘʛʨʦʪʝʭʥʠʢʠ. 

ʇʦʜʪʚʝʨʞʜʝʥʘ ʚʳʩʦʢʘʷ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ 

ʨʝʞʠʤʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʠʪʝʣʴʥʦʡ ʟʘʣʝʞʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ 

ʫʣʫʯʰʝʥʠʝʤ ʢʦʤʧʣʝʢʩʘ ʧʦʯʚʝʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ (No-Till, 

Mini -Till, Subsoiling tillage) ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʧʦʟʠʪʠʚʥʳʡ ʵʬʬʝʢʪ ʨʝʞʠʤʘ ʫʩʪʦʡʯʠʚʦʛʦ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ; ʜʣʷ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ ʫʯʘʩʪʢʦʚ (ʛʨʫʧʧʘ IV) ʥʝʦʙʭʦʜʠʤ ʨʝʛʫʣʷʨʥʳʡ 

ʢʦʥʪʨʦʣʴ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. 

ʉʦʭʨʘʥʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ ʩʪʝʧʥʦʡ 

ʟʦʥʳ ʖʞʥʦʛʦ ʋʨʘʣʘ ʚ ʫʩʣʦʚʠʷʭ ʥʘʨʘʩʪʘʶʱʝʡ ʘʨʠʜʠʟʘʮʠʠ ʢʣʠʤʘʪʘ ʪʨʝʙʫʝʪ ʦʪʢʘʟʘ ʦʪ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ ʚ ʧʦʣʴʟʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ʈʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʙʘʣʘʥʩ 

ʤʝʞʜʫ ʪʝʢʫʱʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʠ ʜʦʣʛʦʩʨʦʯʥʳʤ ʩʦʭʨʘʥʝʥʠʝʤ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʚʝʯʘʝʪ 

ʧʨʠʥʮʠʧʘʤ ʫʩʪʦʡʯʠʚʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʟʘʜʘʯʘʤ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ 

ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ. 
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The article presents the results of a comprehensive geoecological assessment of agricultural 

landscapes based on the analysis of spatially differentiated data from agrochemical and soil-physical 

surveys. ɸ convergent approach was applied, combining methods of GIS analytics, geostatistics and 

data interpretation. The study was conducted from 2015 to 2025 in the steppe zone of the Orenburg 

Cis-Ural region. The geoecological stability of soils was evaluated using an Integrated Fertility 

Coefficient. Cluster analysis made it possible to identify and map four statistically significant (p < 

0.05) typological groups of agricultural landscapes determined by the level and nature of 

anthropogenic pressure. Statistically significant inverse correlations have been established between 

the soil penetration index and the available soil moisture content (r = -0.87, p < 0.01), as well as a 

direct relationship with the number of ruderal plant species (r = +0.79). It has been revealed that in 

the conditions of the steppe zone of the Southern Urals, the physico-mechanical compaction of the 

soil is the dominant factor in reducing soil fertility and soil degradation. Based on the analysis of the 

Integrated Fertility Coefficient data, a geoecological zoning scheme of the territory with differentiated 

recommendations aimed at sustainable land management, has been developed. 

Key words: geoecology, soil degradation, integrated soil fertility coefficient, anthropogenic 

pressure, soil compaction, sustainable land management, agricultural landscape. 
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ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʵʢʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ ʩʝʣʠʪʝʙʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʏʝʨʥʦʟʝʤʝʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʣʤʳʢʠʷ. 

ʀʟʫʯʝʥʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʬʝʨʤʝʥʪʘʪʠʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ (ʢʘʪʘʣʘʟʘ), 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʠ ʚʘʣʦʚʦʡ ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʜʦʤʠʥʠʨʫʶʱʠʭ ʪʠʧʦʚ ʧʦʯʚ (ʙʫʨʳʝ 

ʧʦʣʫʧʫʩʪʳʥʥʳʝ, ʩʦʣʦʥʮʳ, ʧʝʩʢʠ) ʚ 19 ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʯʚʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʘʙʦʱʝʣʦʯʥʦʡ ʠ ʱʝʣʦʯʥʦʡ ʨʝʘʢʮʠʝʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʛʫʤʫʩʘ (ʚ ʩʨʝʜʥʝʤ 1,1 %), ʢʦʪʦʨʦʝ ʧʦʣʦʞʠʪʝʣʴʥʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʘʢʪʠʚʥʦʩʪʴʶ ʢʘʪʘʣʘʟʳ. ɺ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʧʨʝʦʙʣʘʜʘʶʪ ʩʫʧʝʩʠ ʠ ʧʝʩʢʠ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʨʘʩʩʯʠʪʘʥ ʩʫʤʤʘʨʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘʛʨʷʟʥʝʥʠʷ (Zc). ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ 

ʘʙʩʦʣʶʪʥʦʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (96 %) ʭʘʨʘʢʪʝʨʝʥ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ 

ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. ɺʳʷʚʣʝʥʘ ʣʦʢʘʣʴʥʘʷ ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʘʥʦʤʘʣʠʷ ʚ ʮʝʥʪʨʝ 

ʧ. ɽʨʤʦʣʠʥʩʢʠʡ, ʛʜʝ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʫʤʝʨʝʥʥʦ ʦʧʘʩʥʳʡ 

(Zc = 16,19) ʟʘ ʩʯʝʪ ʠʥʪʝʥʩʠʚʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʤʝʪʘʣʣʦʚ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʤʦʟʘʠʯʥʦʤ 

ʭʘʨʘʢʪʝʨʝ ʟʘʛʨʷʟʥʝʥʠʷ ʨʘʡʦʥʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʤ ʩʦʯʝʪʘʥʠʝʤ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʘʨʠʜʥʦʡ ʟʦʥʳ 

ʠ ʣʦʢʘʣʴʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʩʫʤʤʘʨʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʟʘʛʨʷʟʥʝʥʠʷ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʣʤʳʢʠʷ, ʧʦʯʚʳ, ʘʨʠʜʥʳʝ ʣʘʥʜʰʘʬʪʳ. 

 

ɺʚʝʜʝʥʠʝ 

ʇʨʦʙʣʝʤʘ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ 

(ʜʘʣʝʝ ʧʦ ʪʝʢʩʪʫ ï ʊʄ) ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʦʩʪʨʳʭ ʠ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʡ 

ʵʢʦʣʦʛʠʠ ʠ ʛʝʦʭʠʤʠʠ ʣʘʥʜʰʘʬʪʦʚ. ʅʘʢʘʧʣʠʚʘʷʩʴ ʚ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪʘʭ ʙʠʦʩʬʝʨʳ, 

ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʧʨʦʷʚʣʷʶʪ ʚʳʩʦʢʫʶ ʪʦʢʩʠʯʥʦʩʪʴ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʟʣʦʞʝʥʠʶ ʠ ʩʧʦʩʦʙʥʳ ʘʢʪʠʚʥʦ ʤʠʛʨʠʨʦʚʘʪʴ ʧʦ ʪʨʦʬʠʯʝʩʢʠʤ ʮʝʧʷʤ, 

ʩʦʟʜʘʚʘʷ ʩʝʨʴʝʟʥʫʶ ʫʛʨʦʟʫ ʜʣʷ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠ ʯʝʣʦʚʝʢʘ [1]. 

ʂʣʶʯʝʚʳʤ ʟʚʝʥʦʤ, ʨʝʛʫʣʠʨʫʶʱʠʤ ʧʦʪʦʢʠ ʵʪʠʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʙʠʦʛʝʦʮʝʥʦʟʘʭ, 

ʚʳʩʪʫʧʘʝʪ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʢʘʢ ʛʣʘʚʥʦʛʦ ʜʝʧʦʥʠʨʫʶʱʝʛʦ 

ʨʝʟʝʨʚʫʘʨʘ, ʪʘʢ ʠ ʠʩʪʦʯʥʠʢʘ ʚʪʦʨʠʯʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩʨʝʜ. ɽʩʪʝʩʪʚʝʥʥʦʝ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʠʢʨʦʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚ ʠʩʪʦʨʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʦ ʢʦʤʧʣʝʢʩʦʤ 

ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ: ʛʝʦʭʠʤʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʤʘʪʝʨʠʥʩʢʠʭ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ 

ʧʦʨʦʜ, ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʪʠʧʦʤ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʧʨʦʮʝʩʩʦʚ 

ʛʫʤʫʩʦʦʙʨʘʟʦʚʘʥʠʷ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʥʘʛʣʷʜʥʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʘʨʠʜʥʳʭ, ʩʪʝʧʥʳʭ ʠ ʧʦʣʫʧʫʩʪʳʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʛʜʝ ʟʘʢʨʝʧʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʯʘʩʪʦ 

ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʚʳʩʦʢʦʡ ʦʢʘʨʙʦʥʘʯʝʥʥʦʩʪʴʶ ʠ ʟʘʩʦʣʝʥʥʦʩʪʴʶ [2-3]. ʆʜʥʘʢʦ ʥʘ ʬʦʥʝ 

ʚʦʟʨʘʩʪʘʶʱʝʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ï ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʘʛʣʦʤʝʨʘʮʠʡ, ʨʘʩʰʠʨʝʥʠʷ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʭʠʤʠʟʘʮʠʠ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ï ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʬʦʥʘ. 

ʊʝʭʥʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʨʠʚʦʜʠʪ ʢ ʣʦʢʘʣʴʥʦʤʫ ʥʘʢʦʧʣʝʥʠʶ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʛʦʨʠʟʦʥʪʘʭ 

ʧʦʯʚ ʚʘʣʦʚʳʭ ʠ ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʭ ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʪʘʢʠʭ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ, ʢʘʢ 
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ʩʚʠʥʝʮ, ʮʠʥʢ, ʤʝʜʴ, ʢʘʜʤʠʡ ʠ ʥʠʢʝʣʴ [4-5]. ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʩʦʙʫʶ ʥʘʫʯʥʫʶ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ 

ʟʥʘʯʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʠʟʫʯʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʪʨʘʥʩʣʦʢʘʮʠʠ ʊʄ ʚ ʩʠʩʪʝʤʝ çʧʦʯʚʘ ï 

ʨʘʩʪʝʥʠʝè. ʈʘʩʪʝʥʠʷ, ʷʚʣʷʷʩʴ ʚʘʞʥʦʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʞʠʚʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʧʨʠʨʦʜʥʳʤʠ 

ʠʥʜʠʢʘʪʦʨʘʤʠ ʩʦʩʪʦʷʥʠʷ ʩʨʝʜʳ, ʦʙʣʘʜʘʶʪ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʙʠʦʛʝʥʥʦʡ 

ʘʢʢʫʤʫʣʷʮʠʠ ʵʣʝʤʝʥʪʦʚ. ʉʪʝʧʝʥʴ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʧʦʣʣʶʪʘʥʪʦʚ ʩʪʨʦʛʦ ʟʘʚʠʩʠʪ ʦʪ 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ, ʨʝʘʢʮʠʠ ʩʨʝʜʳ (ʨʅ), ʘ ʪʘʢʞʝ ʦʪ ʚʠʜʦʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʝ ʚ ʫʩʣʦʚʠʷʭ ʪʝʭʥʦʛʝʥʝʟʘ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ 

ʢʘʢ ʘʢʪʠʚʥʳʤʠ ʥʘʢʦʧʠʪʝʣʷʤʠ ʪʦʢʩʠʢʘʥʪʦʚ, ʪʘʢ ʠ ʚʳʩʪʨʘʠʚʘʪʴ ʤʦʱʥʳʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʙʘʨʴʝʨʳ ʥʘ ʧʫʪʠ ʠʭ ʤʠʛʨʘʮʠʠ ʚ ʘʩʩʠʤʠʣʠʨʫʶʱʠʝ ʦʨʛʘʥʳ [6-7]. ɻʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʟʘʢʨʝʧʣʝʥʠʷ 

ʧʦʜʚʠʞʥʳʭ ʬʦʨʤ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʢʨʠʪʠʯʝʩʢʠ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʙʲʝʢʪʠʚʥʦʛʦ ʵʢʦʣʦʛʦ-

ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ʂʨʦʤʝ 

ʪʦʛʦ, ʵʪʠ ʟʥʘʥʠʷ ʩʣʫʞʘʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʙʘʟʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ 

ʤʝʪʦʜʦʚ ʨʝʤʝʜʠʘʮʠʠ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ, ʚʢʣʶʯʘʷ ʬʠʪʦʵʢʩʪʨʘʢʮʠʶ ʠ ʧʨʠʤʝʥʝʥʠʝ 

ʢʦʤʧʣʝʢʩʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʝʣʠʦʨʘʥʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʥʘʜʝʞʥʦ ʩʚʷʟʳʚʘʪʴ ʠʦʥʳ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʝ ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʫʛʦʚʦʨʦʪʘ ʭʝʣʘʪʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʪʝʤ 

ʩʘʤʳʤ ʩʥʠʞʘʷ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʠʩʢʠ ʜʣʷ ʙʠʦʪʳ [8]. 

ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʮʠʢʣʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʩʦʟʜʘʥʠʝ ʜʝʪʘʣʴʥʦʡ ʵʢʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʢʘʨʪʳ ʩʝʣʠʪʝʙʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʣʤʳʢʠʷ. ʈʘʥʝʝ ʥʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʤʦʥʠʪʦʨʠʥʛ ʄʘʣʦʜʝʨʙʝʪʦʚʩʢʦʛʦ [9] ʠ ʉʘʨʧʠʥʩʢʦʛʦ 

ʨʘʡʦʥʦʚ, ʛʜʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʤʠʛʨʘʮʠʠ ʧʦʣʣʶʪʘʥʪʦʚ ʚ 

ʫʩʣʦʚʠʷʭ ʘʨʠʜʥʦʛʦ ʣʘʥʜʰʘʬʪʘ. ʏʝʨʥʦʟʝʤʝʣʴʩʢʠʡ ʨʘʡʦʥ ʨʘʩʧʦʣʦʞʝʥ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʣʤʳʢʠʷ. ʈʘʡʦʥ ʛʨʘʥʠʯʠʪ: ʥʘ ʩʝʚʝʨʝ ï ʩ ʗʰʢʫʣʴʩʢʠʤ ʨʘʡʦʥʦʤ, ʥʘ ʟʘʧʘʜʝ ï ʩ ʀʢʠ-

ɹʫʨʫʣʴʩʢʠʤ ʨʘʡʦʥʦʤ, ʥʘ ʶʛʝ ï ʩʦ ʉʪʘʚʨʦʧʦʣʴʩʢʠʤ ʢʨʘʝʤ ʠ ʈʝʩʧʫʙʣʠʢʦʡ ɼʘʛʝʩʪʘʥ, ʥʘ ʚʦʩʪʦʢʝ 

ï ʩ ʃʘʛʘʥʩʢʠʤ ʨʘʡʦʥʦʤ ʠ ɸʩʪʨʘʭʘʥʩʢʦʡ ʦʙʣʘʩʪʴʶ. ʊʝʨʨʠʪʦʨʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʘʢʢʫʤʫʣʷʪʠʚʥʫʶ ʨʘʚʥʠʥʫ ʩʦ ʩʣʘʙʦ ʚʳʨʘʞʝʥʥʳʤ ʫʢʣʦʥʦʤ ʢ ʂʘʩʧʠʡʩʢʦʤʫ ʤʦʨʶ, 

ʩʬʦʨʤʠʨʦʚʘʥʥʫʶ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʦʨʩʢʠʤʠ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ (ʘʣʣʶʚʠʘʣʴʥʳʤʠ, 

ʵʦʣʦʚʳʤʠ) ʦʪʣʦʞʝʥʠʷʤʠ, ʧʝʨʝʢʨʳʚʘʶʱʠʤʠ ʜʨʝʚʥʠʡ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʡ ʬʫʥʜʘʤʝʥʪ [10-12]. 

ʉʧʝʮʠʬʠʢʘ ʟʘʩʫʰʣʠʚʦʛʦ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʣʝʛʢʠʤ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʧʦʨʦʜ (ʙʘʨʭʘʥʥʳʝ ʠ ʙʫʛʨʠʩʪʳʝ ʧʝʩʢʠ) ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʚʳʩʦʢʫʶ 

ʫʷʟʚʠʤʦʩʪʴ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʢ ʧʨʦʮʝʩʩʘʤ ʜʝʬʣʷʮʠʠ, ʟʘʩʦʣʝʥʠʷ ʠ ʦʧʫʩʪʳʥʠʚʘʥʠʷ. ɺ 

ʵʪʠʭ ʭʨʫʧʢʠʭ ʘʨʠʜʥʳʭ ʫʩʣʦʚʠʷʭ ʝʩʪʝʩʪʚʝʥʥʳʡ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʡ ʬʦʥ ʧʦʜʚʝʨʛʘʝʪʩʷ ʨʝʟʢʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. ʃʦʢʘʣʴʥʦʝ ʪʝʭʥʦʛʝʥʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ (ʙʳʪʦʚʳʝ ʚʳʙʨʦʩʳ, 

ʘʚʪʦʪʨʘʥʩʧʦʨʪ, ʨʘʟʚʠʪʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ), ʧʨʠʚʦʜʠʪ ʢ ʠʥʪʝʥʩʠʚʥʦʤʫ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʶ 

ʚʳʩʦʢʦʪʦʢʩʠʯʥʳʭ ʬʦʨʤ ʊʄ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʛʦʨʠʟʦʥʪʘʭ ʧʦʯʚ. ʇʦʩʢʦʣʴʢʫ ʧʦʯʚʳ ʩʝʣʠʪʝʙʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʦʥʪʘʢʪʠʨʫʶʪ ʩ ʥʘʩʝʣʝʥʠʝʤ ʠ ʚʦʚʣʝʢʘʶʪʩʷ ʚ ʣʦʢʘʣʴʥʳʝ ʧʠʱʝʚʳʝ 

ʮʝʧʠ, ʛʣʫʙʦʢʦʝ ʧʦʥʠʤʘʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʟʘʢʨʝʧʣʝʥʠʷ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʢʨʠʪʠʯʝʩʢʠ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʪʘʢʞʝ ʩʣʫʞʘʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ 

ʙʘʟʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʤʝʪʦʜʦʚ ʨʝʤʝʜʠʘʮʠʠ ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʦʯʚʳ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ 

ʏʝʨʥʦʟʝʤʝʣʴʩʢʦʛʦ ʨʘʡʦʥʘ, ʛʜʝ ʧʨʦʚʦʜʠʣʩʷ ʤʦʥʠʪʦʨʠʥʛ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ. 

ʆʪʙʦʨ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ ʛʣʫʙʠʥʳ 0-20 ʩʤ ʚ ʨʘʟʣʠʯʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʟʦʥʘʭ ð ʚ ʮʝʥʪʨʝ ʧʦʩʝʣʝʥʠʷ, ʥʘ ʝʛʦ ʦʢʨʘʠʥʝ ʠ ʥʘ ʬʦʥʦʚʦʤ ʨʘʩʩʪʦʷʥʠʠ 500 ʤʝʪʨʦʚ. ʊʦʯʢʘʤʠ 

ʦʪʙʦʨʘ ʧʨʦʙ ʧʦʩʣʫʞʠʣʠ ʪʝʨʨʠʪʦʨʠʠ ʩʣʝʜʫʶʱʠʭ ʩʝʣʴʩʢʠʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ: 

ɸʜʳʢʦʚʩʢʦʝ, ɸʨʪʝʟʠʘʥʩʢʦʝ, ɸʯʠʥʝʨʦʚʩʢʦʝ, ʂʦʤʩʦʤʦʣʴʩʢʦʝ, ʂʫʤʩʢʦʝ, ʅʘʨʳʥʭʫʜʫʢʩʢʦʝ, 

ʇʨʠʢʫʤʩʢʦʝ, ʉʘʨʫʣʴʩʢʦʝ, ʚʢʣʶʯʘʶʱʠʭ 35 ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʢʦʦʨʜʠʥʘʪʳ ʤʝʩʪ ʦʪʙʦʨʘ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ.  

 



˹ˢ̂˴ˮ ˻ ˭˩˸˶˩ 

ˤ˻ ˽˾˻˿̍ ˿́˩˽˩ˤ˩˨˩˹ˮ̒. 20нсΦ Ѕ н 21 

 

ʈʠʩʫʥʦʢ 1 ï ʂʦʦʨʜʠʥʘʪʳ ʤʝʩʪ ʦʪʙʦʨʘ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ 

 

ʃʘʙʦʨʘʪʦʨʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʘʣʠ: ʦʧʨʝʜʝʣʝʥʠʝ ʚʘʣʦʚʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʊʄ (As, Pb, Zn, Cu, Ni, Co, Cr, V, Sr) ʠ ʦʢʩʠʜʦʚ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ ï 

ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʳʤ ʤʝʪʦʜʦʤ (ʩʧʝʢʪʨʦʤʝʪʨ çʉʧʝʢʪʨʦʩʢʘʥ ʄʘʢʩ-GVè). 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʧʨʝʜʝʣʷʣʠ ʧʠʧʝʪʦʯʥʳʤ ʤʝʪʦʜʦʤ ʧʦ ʅ.ɸ. ʂʘʯʠʥʩʢʦʤʫ ʩ 

ʧʠʨʦʬʦʩʬʘʪʥʦʡ ʧʦʜʛʦʪʦʚʢʦʡ ʧʨʦʙ. ʉʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʫʩʪʘʥʘʚʣʠʚʘʣʠ 

ʤʝʪʦʜʦʤ ʀ.ɺ. ʊʶʨʠʥʘ ʚ ʤʦʜʠʬʠʢʘʮʠʠ ʉʠʤʘʢʦʚʘ, pH ʠʟʤʝʨʷʣʠ ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʠ, ʢʘʪʘʣʘʟʫ 

ʠʟʤʝʨʷʣʠ ʛʘʟʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ.  

ɼʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʦʵʬʬʠʮʠʝʥʪ 

ʪʝʭʥʦʛʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ (Kc) ʠ ʩʫʤʤʘʨʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘʛʨʷʟʥʝʥʠʷ (Zc) ʧʦ ʤʝʪʦʜʠʢʝ 

ʖ.ɽ. ʉʘʝʪʘ ʠ ʜʨ. [13]. ɺ ʢʘʯʝʩʪʚʝ ʵʪʘʣʦʥʘ ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʣʘʨʢʠ ʧʦʯʚ ʩʝʣʠʪʝʙʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ [14] ʠ ʣʦʢʘʣʴʥʳʝ ʬʦʥʦʚʳʝ ʟʥʘʯʝʥʠʷ. ʇʦʜʨʦʙʥʳʡ ʘʣʛʦʨʠʪʤ ʨʘʩʯʝʪʦʚ, ʦʙʦʩʥʦʚʘʥʠʝ 

ʚʳʙʦʨʘ ʬʦʥʦʚʳʭ ʟʥʘʯʝʥʠʡ ʠ ʢʨʠʪʝʨʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʥʦʨʤʠʨʦʚʘʥʠʷ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʨʘʤʢʘʭ 

ʜʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʜʝʪʘʣʴʥʦ ʠʟʣʦʞʝʥʳ ʚ ʥʘʰʝʡ ʨʘʙʦʪʝ, ʧʦʩʚʷʱʝʥʥʦʡ ʧʦʯʚʘʤ 

ʄʘʣʦʜʝʨʙʝʪʦʚʩʢʦʛʦ ʨʘʡʦʥʘ [9]. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ Microsoft Excel 2019 ʠ Statistica 12.0. ɼʣʷ ʚʳʷʚʣʝʥʠʷ 

ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʘʛʨʦʭʠʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦʯʚ ʠ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʴʶ 

ʧʨʠʤʝʥʷʣʠ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʩ ʨʘʩʯʝʪʦʤ ʣʠʥʝʡʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ 

(r). ʆʮʝʥʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ ʩʨʝʜʥʠʭ ʚʝʣʠʯʠʥ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ p < 0,05. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʈʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʳ ʚʦ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʫʥʢʪʘʭ ʚʘʨʴʠʨʫʝʪ ʦʪ ʩʣʘʙʦʱʝʣʦʯʥʦʡ 

ʜʦ ʱʝʣʦʯʥʦʡ, ʟʥʘʯʝʥʠʷ pH ʥʘʭʦʜʷʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 7,67-8,33, ʯʪʦ ʪʠʧʠʯʥʦ ʜʣʷ ʟʦʥʘʣʴʥʳʭ ʙʫʨʳʭ 

ʧʦʣʫʧʫʩʪʳʥʥʳʭ ʧʦʯʚ ʠ ʩʦʣʦʥʮʦʚʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʚ ʨʘʡʦʥʝ (ʨʠʩ. 2).  
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ʈʠʩʫʥʦʢ 2 ï ʉʦʜʝʨʞʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ, pH ʠ ʢʘʪʘʣʘʟʥʘʷ ʘʢʪʠʚʥʦʩʪʴ  

 

ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʥʠʟʢʘʷ: ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0,40 % ʚ ʧʦʯʚʘʭ ʧ. ʉʚʝʪʣʳʡ ɽʨʝʢ ʜʦ 2,03 % ʚ ʧ. ʐʠʥ ʊʝʛ, ʧʨʠ ʵʪʦʤ ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʧʦ ʨʘʡʦʥʫ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1,1 %, ʯʪʦ ʦʪʨʘʞʘʝʪ ʥʠʟʢʠʡ ʧʦʪʝʥʮʠʘʣ 

ʛʫʤʫʩʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʜʝʬʠʮʠʪʘ ʚʣʘʛʠ ʠ ʨʘʟʨʝʞʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. 

ɺʘʞʥʝʡʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ ʧʦʯʚ ʚʳʩʪʫʧʘʝʪ ʘʢʪʠʚʥʦʩʪʴ ʢʘʪʘʣʘʟʳ, 

ʢʦʪʦʨʘʷ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʳʩʦʢʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʩʦʜʝʨʞʘʥʠʶ ʦʨʛʘʥʠʢʠ. ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ 

ʘʥʘʣʠʟ ʧʦʜʪʚʝʨʜʠʣ ʥʘʣʠʯʠʝ ʜʦʩʪʦʚʝʨʥʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʩʚʷʟʠ (r = 0,63) ʤʝʞʜʫ 

ʛʫʤʫʩʠʨʦʚʘʥʥʦʩʪʴʶ ʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʊʘʢ, ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʪʘʣʘʟʳ 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʧ. ʆʟʝʨʥʳʡ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʤʠʥʠʤʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʦʪʤʝʯʝʥʘ ʚ 

ʥʠʟʢʦʛʫʤʫʩʥʳʭ ʩʦʣʦʥʮʘʭ ʧ. ʊʝʝʛʠʥ ɻʝʨʣ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ 

ʜʘʞʝ ʚ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʦʩʪʘʝʪʩʷ ʢʣʶʯʝʚʳʤ 

ʬʘʢʪʦʨʦʤ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʤ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʛʦʤʝʦʩʪʘʟ ʠ ʙʫʬʝʨʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚ. 

ɸʥʘʣʠʟ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚ ʩʝʣʠʪʝʙʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʏʝʨʥʦʟʝʤʝʣʴʩʢʦʛʦ 

ʨʘʡʦʥʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʨʘʟʥʦʩʪʷʤʠ ʷʚʣʷʶʪʩʷ ʩʫʧʝʩʠ ʠ ʩʚʷʟʘʥʥʳʝ ʧʝʩʢʠ (ʨʠʩ. 3).  

 

  

ʈʠʩʫʥʦʢ 3 ï ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚ ʏʝʨʥʦʟʝʤʝʣʴʩʢʦʛʦ ʨʘʡʦʥʘ, 0-20 ʩʤ 

 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚ ʩʝʣʠʪʝʙʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʏʝʨʥʦʟʝʤʝʣʴʩʢʦʛʦ ʨʘʡʦʥʘ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ, ʦʜʥʘʢʦ ʦʙʱʝʡ ʜʦʤʠʥʠʨʫʶʱʝʡ 
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ʯʝʨʪʦʡ ʷʚʣʷʝʪʩʷ ʘʙʩʦʣʶʪʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʝʩʯʘʥʳʭ ʬʨʘʢʮʠʡ (ʨʘʟʤʝʨʥʦʩʪʠ 0,25-0,05 ʤʤ). 

ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʪʘʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ, ʢʘʢ ʆʟʝʨʥʳʡ, ʃʘʛʘʥʴ ʠ ɸʯʠʥʝʨʳ, ʜʦʣʷ ʧʝʩʢʘ ʚ 

ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʛʦʨʠʟʦʥʪʝ ʜʦʩʪʠʛʘʝʪ 75-89 %, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʠʭ ʢʘʢ ʩʚʷʟʥʳʝ 

ʧʝʩʢʠ ʠ ʣʝʛʢʠʝ ʩʫʧʝʩʠ. ʇʨʠʯʠʥʳ ʪʘʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʨʦʶʪʩʷ ʚ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ 

ʠʩʪʦʨʠʠ ʨʝʛʠʦʥʘ: ʪʝʨʨʠʪʦʨʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʫʰʠʚʰʝʝʩʷ ʜʥʦ ʨʘʥʥʝʭʚʘʣʳʥʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ, ʧʝʨʝʢʨʳʪʦʝ ʤʦʱʥʦʡ ʪʦʣʱʝʡ ʵʦʣʦʚʳʭ ʠ ʤʦʨʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. 

ʀʥʪʝʥʩʠʚʥʳʝ ʚʝʪʨʦʚʳʝ ʥʘʛʨʫʟʢʠ (ʜʝʬʣʷʮʠʷ) ʚ ʫʩʣʦʚʠʷʭ ʘʨʠʜʥʦʛʦ ʢʣʠʤʘʪʘ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʧʦʩʪʦʷʥʥʦʤʫ ʚʳʥʦʩʫ ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʭ ʧʳʣʝʚʘʪʳʭ ʠ ʠʣʠʩʪʳʭ ʯʘʩʪʠʮ ʟʘ ʧʨʝʜʝʣʳ ʣʘʥʜʰʘʬʪʘ, 

ʦʩʪʘʚʣʷʷ ʙʦʣʝʝ ʪʷʞʝʣʳʡ ʧʝʩʯʘʥʳʡ çʩʢʝʣʝʪè. ʃʠʰʴ ʚ ʦʪʜʝʣʴʥʳʭ ʣʦʢʘʮʠʷʭ (ʥʘʧʨʠʤʝʨ, ʥʘ 

ʦʢʨʘʠʥʝ ʧ. ʐʠʥ ʊʝʛ) ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʘʥʦʤʘʣʴʥʦʝ ʫʪʷʞʝʣʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩ ʨʝʟʢʠʤ 

ʨʦʩʪʦʤ ʠʣʠʩʪʦʡ ʬʨʘʢʮʠʠ (ʜʦ 60 %), ʯʪʦ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩʚʷʟʘʥʦ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʤʠʢʨʦʧʦʥʠʞʝʥʠʡ, ʘʢʢʫʤʫʣʠʨʫʶʱʠʭ ʤʝʣʢʦʜʠʩʧʝʨʩʥʳʡ ʤʘʪʝʨʠʘʣ ʩʦ ʩʪʦʢʦʚʳʤʠ ʚʦʜʘʤʠ 

ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ. 

ɸʥʘʣʠʟ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʏʝʨʥʦʟʝʤʝʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʧʦʣʥʦʩʪʴʶ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʳʚʦʜʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʦʮʝʥʢʝ 

ʛʨʘʥʫʣʦʤʝʪʨʠʠ (ʨʠʩ. 4).  

 

 

ʈʠʩʫʥʦʢ 4 ï ʄʘʢʨʦʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʧʦʯʚ ʏʝʨʥʦʟʝʤʝʣʴʩʢʦʛʦ ʨʘʡʦʥʘ 

 

ɸʙʩʦʣʶʪʥʳʤ ʜʦʤʠʥʘʥʪʦʤ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʦʡ ʤʘʪʨʠʮʳ ʚʳʩʪʫʧʘʝʪ ʜʠʦʢʩʠʜ ʢʨʝʤʥʠʷ, 

ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʢʦʪʦʨʦʛʦ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 55-75 %. ʇʨʠ ʵʪʦʤ ʩʦʜʝʨʞʘʥʠʝ ʦʢʩʠʜʦʚ 

ʘʣʶʤʠʥʠʷ ʠ ʞʝʣʝʟʘ, ʷʚʣʷʶʱʠʭʩʷ ʠʥʜʠʢʘʪʦʨʘʤʠ ʧʨʠʩʫʪʩʪʚʠʷ ʛʣʠʥʠʩʪʳʭ ʤʠʥʝʨʘʣʦʚ, ʦʩʪʘʝʪʩʷ 

ʥʘ ʩʪʘʙʠʣʴʥʦ ʥʠʟʢʦʤ ʫʨʦʚʥʝ (ʚ ʩʨʝʜʥʝʤ 9,5 % ʠ 2,5 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɼʘʥʥʘʷ 

ʤʘʢʨʦʵʣʝʤʝʥʪʥʘʷ ʩʧʝʮʠʬʠʢʘ ʠʤʝʝʪ ʧʨʷʤʫʶ ʠ ʦʧʨʝʜʝʣʷʶʱʫʶ ʩʚʷʟʴ ʩ ʧʨʦʮʝʩʩʘʤʠ ʘʢʢʫʤʫʣʷʮʠʠ 

ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ. ɺ ʢʣʘʩʩʠʯʝʩʢʦʤ ʧʦʯʚʦʚʝʜʝʥʠʠ ʛʣʠʥʠʩʪʳʝ ʤʠʥʝʨʘʣʳ ʠ ʦʨʛʘʥʠʯʝʩʢʦʝ 

ʚʝʱʝʩʪʚʦ ʚʳʩʪʫʧʘʶʪ ʛʣʘʚʥʳʤʠ ʩʦʨʙʝʥʪʘʤʠ ʪʦʢʩʠʢʘʥʪʦʚ. ʆʜʥʘʢʦ ʚ ʧʦʯʚʘʭ ʏʝʨʥʦʟʝʤʝʣʴʩʢʦʛʦ 

ʨʘʡʦʥʘ ʬʠʟʠʯʝʩʢʘʷ ʩʦʨʙʮʠʦʥʥʘʷ ʝʤʢʦʩʪʴ ʢʨʠʪʠʯʝʩʢʠ ʩʥʠʞʝʥʘ ʠʟ-ʟʘ ʜʝʬʠʮʠʪʘ Al2O3 ʠ ʛʫʤʫʩʘ. 

ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʟʘʱʠʪʥʫʶ ʬʫʥʢʮʠʶ ʙʝʨʫʪ ʥʘ ʩʝʙʷ ʭʠʤʠʯʝʩʢʠʝ ʙʘʨʴʝʨʳ. ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ 

ʚʥʠʤʘʥʠʝ ʧʦʚʳʰʝʥʥʘʷ ʜʦʣʷ ʦʢʩʠʜʦʚ ʢʘʣʴʮʠʷ (ʜʦ 8-12 % ʚ ʨʷʜʝ ʧʦʩʝʣʢʦʚ) ʠ ʥʘʪʨʠʷ (ʜʦ 2,8 %), 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʥʪʝʥʩʠʚʥʦʤ ʨʘʟʚʠʪʠʠ ʩʦʣʦʥʮʦʚʦʛʦ ʠ ʢʘʨʙʦʥʘʪʥʦʛʦ ʧʨʦʮʝʩʩʦʚ, 

ʫʩʫʛʫʙʣʷʝʤʳʭ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ (ʧʦʣʠʚ ʧʨʠʫʩʘʜʝʙʥʳʭ ʫʯʘʩʪʢʦʚ 

ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʚʦʜʦʡ, ʩʪʨʦʠʪʝʣʴʥʳʝ ʦʪʭʦʜʳ). ʀʤʝʥʥʦ ʚʳʩʦʢʘʷ ʢʘʨʙʦʥʘʪʥʦʩʪʴ ʠ ʩʪʘʙʠʣʴʥʦ 
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ʱʝʣʦʯʥʘʷ ʨʝʘʢʮʠʷ ʩʨʝʜʳ (pH > 7,8) ʚʳʩʪʫʧʘʶʪ ʤʦʱʥʳʤ ʛʝʦʭʠʤʠʯʝʩʢʠʤ ʙʘʨʴʝʨʦʤ. 

ʆʥʠ ʧʝʨʝʚʦʜʷʪ ʧʦʩʪʫʧʘʶʱʠʝ ʦʪ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠ ʢʦʪʝʣʴʥʳʭ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ (ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʭʨʦʤ, ʮʠʥʢ ʠ ʤʝʜʴ, ʘ ʪʘʢʞʝ ʧʨʠʨʦʜʥʳʡ ʩʪʨʦʥʮʠʡ) ʚ ʪʨʫʜʥʦʨʘʩʪʚʦʨʠʤʳʝ ʛʠʜʨʦʢʩʠʜʥʳʝ 

ʠ ʢʘʨʙʦʥʘʪʥʳʝ ʬʦʨʤʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʝʩʯʘʥʳʡ çʧʨʦʤʳʚʥʦʡè ʭʘʨʘʢʪʝʨ ʧʦʯʚ, 

ʤʘʢʨʦʵʣʝʤʝʥʪʥʘʷ (ʱʝʣʦʯʥʘʷ) ʩʧʝʮʠʬʠʢʘ ʩʝʣʠʪʝʙʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʞʝʩʪʢʦʡ 

ʬʠʢʩʘʮʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʚʝʨʭʥʝʤ, 20-ʩʘʥʪʠʤʝʪʨʦʚʦʤ ʛʦʨʠʟʦʥʪʝ, ʬʦʨʤʠʨʫʷ ʣʦʢʘʣʴʥʳʝ 

ʪʝʭʥʦʛʝʥʥʳʝ ʘʥʦʤʘʣʠʠ. 

ʆʮʝʥʢʘ ʵʢʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʩʝʣʠʪʝʙʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʏʝʨʥʦʟʝʤʝʣʴʩʢʦʛʦ ʨʘʡʦʥʘ, ʧʨʦʚʝʜʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʚʘʣʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 5.  

 

 

 

ʈʠʩʫʥʦʢ 5 ï ʂʦʥʮʝʥʪʨʘʮʠʠ ʊʄ ʚ ʧʦʯʚʘʭ ʏʝʨʥʦʟʝʤʝʣʴʩʢʦʛʦ ʨʘʡʦʥʘ 
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ɸʥʘʣʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʘʢʢʫʤʫʣʷʮʠʠ, ʞʝʩʪʢʦ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʦʯʚ ʏʝʨʥʦʟʝʤʝʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʠʭ ʤʘʢʨʦʵʣʝʤʝʥʪʥʳʤ ʩʦʩʪʘʚʦʤ. ɺ 

ʫʩʣʦʚʠʷʭ ʵʢʩʪʨʘʘʨʠʜʥʦʛʦ ʢʣʠʤʘʪʘ ʨʝʛʠʦʥʘ ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʬʦʥʝ 

ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʧʝʩʯʘʥʳʭ ʬʨʘʢʮʠʡ (ʜʦʣʷ SiO2 ʩʪʘʙʠʣʴʥʦ ʧʨʝʚʳʰʘʝʪ 65-70 %) ʠ ʵʢʩʪʨʝʤʘʣʴʥʦ 

ʥʠʟʢʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʯʚ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʦʤ (ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ ʦʢʦʣʦ 1,1 %). ʇʨʠ ʪʘʢʦʤ ʦʩʪʨʦʤ ʜʝʬʠʮʠʪʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʨʙʝʥʪʦʚ ʠ 

ʪʦʥʢʦʜʠʩʧʝʨʩʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʛʣʠʥʳ (ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ Al2O3 ʠ Fe2O3), ʢʦʪʦʨʳʝ ʪʨʘʜʠʮʠʦʥʥʦ 

ʚʳʩʪʫʧʘʶʪ ʛʣʘʚʥʳʤʠ ʧʦʛʣʦʪʠʪʝʣʷʤʠ ʧʦʣʣʶʪʘʥʪʦʚ, ʤʝʭʘʥʠʟʤʳ ʫʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ 

ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʝʣʠʪʝʙʥʦʤ ʛʦʨʠʟʦʥʪʝ ʧʨʠʦʙʨʝʪʘʶʪ ʠʥʫʶ, ʭʝʤʦʛʝʥʥʫʶ ʧʨʠʨʦʜʫ. 

ʂʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʩʚʷʟʳʚʘʥʠʠ ʧʦʣʣʶʪʘʥʪʦʚ ʟʜʝʩʴ ʥʘʯʠʥʘʶʪ ʠʛʨʘʪʴ ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʝ 

ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʙʘʨʴʝʨʳ. ʗʨʢʦ ʚʳʨʘʞʝʥʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʩʪʨʦʥʮʠʷ ʠ ʨʷʜʘ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʚ 

ʧʦʯʚʘʭ ʠʟʫʯʝʥʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʥʘʧʨʷʤʫʶ ʢʦʨʨʝʣʠʨʫʝʪ ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʤʘʪʝʨʠʥʩʢʠʭ 

ʧʦʨʦʜ ï ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʢʘʣʴʮʠʷ ʠ ʥʘʪʨʠʷ. ʌʦʨʤʠʨʫʶʱʠʡʩʷ ʚ ʧʨʦʬʠʣʝ ʤʦʱʥʳʡ 

ʢʘʨʙʦʥʘʪʥʦ-ʩʦʣʦʥʮʦʚʳʡ ʠʣʣʶʚʠʘʣʴʥʳʡ ʙʘʨʴʝʨ ʧʨʝʧʷʪʩʪʚʫʝʪ ʚʳʤʳʚʘʥʠʶ ʵʣʝʤʝʥʪʦʚ (ʚ 

ʯʘʩʪʥʦʩʪʠ, ʭʠʤʠʯʝʩʢʠʭ ʘʥʘʣʦʛʦʚ ʢʘʣʴʮʠʷ) ʚʛʣʫʙʴ ʧʨʦʬʠʣʷ, ʧʨʠʚʦʜʷ ʢ ʠʭ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʶ ʚ 

ʚʝʨʭʥʠʭ 20 ʩʘʥʪʠʤʝʪʨʘʭ. ʂʨʦʤʝ ʪʦʛʦ, ʭʘʨʘʢʪʝʨʥʘʷ ʜʣʷ ʧʦʯʚ ʨʘʡʦʥʘ ʫʩʪʦʡʯʠʚʘʷ ʱʝʣʦʯʥʘʷ 

ʨʝʘʢʮʠʷ ʩʨʝʜʳ (pH 7,6-8,1) ʨʝʟʢʦ ʩʥʠʞʘʝʪ ʤʠʛʨʘʮʠʦʥʥʫʶ ʧʦʜʚʠʞʥʦʩʪʴ ʙʦʣʴʰʠʥʩʪʚʘ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ, ʩʧʦʩʦʙʩʪʚʫʷ ʠʭ ʦʩʘʞʜʝʥʠʶ ʜʘʞʝ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʫʯʘʩʪʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʦʙʱʝʥʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʩʝʣʠʪʝʙʥʳʝ 

ʣʘʥʜʰʘʬʪʳ ʙʳʣ ʨʘʩʩʯʠʪʘʥ Zc, ʫʯʠʪʳʚʘʶʱʠʡ ʘʜʜʠʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ 

ʧʦʣʣʶʪʘʥʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ 

ʘʙʩʦʣʶʪʥʦʤ ʙʦʣʴʰʠʥʩʪʚʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ (96 % ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʪʦʯʝʢ) 

ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʜʦʧʫʩʪʠʤʘʷ (Zc < 16). ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ ʚʘʨʴʠʨʫʶʪ ʚ ʰʠʨʦʢʦʤ 

ʜʠʘʧʘʟʦʥʝ: ʦʪ ʤʠʥʠʤʘʣʴʥʳʭ 1,14-1,31 ʚ ʬʦʥʦʚʳʭ ʫʩʣʦʚʠʷʭ ʧʧ. ʈʘʟʜʦʣʴʥʳʡ, ʍʘʣʪʨʳʥ ɹʦʨ ʠ 

ʃʘʛʘʥʴ ʜʦ ʧʦʛʨʘʥʠʯʥʳʭ ʟʥʘʯʝʥʠʡ 8,00-8,80 ʚ ʧʧ. ʇʨʠʢʫʤʩʢʠʡ, ʗʢʦʚʣʝʚʦ ʠ ʏʘʥʪʘ. ʉʧʝʮʠʬʠʢʘ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʵʪʠʭ ʧʫʥʢʪʘʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʣʠʵʣʝʤʝʥʪʥʳʤ ʩʦʩʪʘʚʦʤ ʘʩʩʦʮʠʘʮʠʡ, ʛʜʝ ʚʝʜʫʱʫʶ 

ʨʦʣʴ ʠʛʨʘʶʪ ʧʨʠʨʦʜʥʦ-ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʘʢʢʫʤʫʣʷʮʠʠ ʢʦʙʘʣʴʪʘ, ʚʘʥʘʜʠʷ ʠ ʭʨʦʤʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʪʝʭʥʦʛʝʥʥʳʤ ʮʠʥʢʦʤ ʠ ʩʚʠʥʮʦʤ (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʉʫʤʤʘʨʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʟʘʛʨʷʟʥʝʥʠʷ (Zc) ʧʦʯʚ ʩʝʣʠʪʝʙʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʄʝʩʪʦ ʦʪʙʦʨʘ Zc ʋʨʦʚʝʥʴ ʦʧʘʩʥʦʩʪʠ 
ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ, ʬʦʨʤʠʨʫʶʱʠʝ Zc 

(ʧʦ ʫʙʳʚʘʥʠʶ Kc) 

1 2 3 4 

ʧ. ʈʘʜʫʞʥʳʡ, ʮʝʥʪʨ 5,14 ɼʦʧʫʩʪʠʤʳʡ Zn, Pb, Cu 

ʧ. ʈʘʜʫʞʥʳʡ, ʢʨʘʡ 6,73 ɼʦʧʫʩʪʠʤʳʡ V, Pb, As, Cr, Zn 

ʧ. ʄʝʢʣʝʪʘ, ʮʝʥʪʨ 3,06 ɼʦʧʫʩʪʠʤʳʡ Cr, Cu, Zn, Ni, As 

ʧ. ʄʝʢʣʝʪʘ, ʢʨʘʡ 2,72 ɼʦʧʫʩʪʠʤʳʡ Zn, Co, Cu, Sr, Cr 

ʧ. ʆʟʝʨʥʳʡ, ʮʝʥʪʨ 2,92 ɼʦʧʫʩʪʠʤʳʡ Zn, Pb, Cu, Ni 

ʧ. ʆʟʝʨʥʳʡ, ʢʨʘʡ 3,42 ɼʦʧʫʩʪʠʤʳʡ Pb, Cu, Ni, Zn 

ʧ. ʃʘʛʘʥʴ, ʮʝʥʪʨ 1,25 ɼʦʧʫʩʪʠʤʳʡ Ni, Cr, Co 

ʧ. ʃʘʛʘʥʴ, ʢʨʘʡ 1,27 ɼʦʧʫʩʪʠʤʳʡ Ni, Cu 

ʧ. ʍʘʣʪʨʳʥ ɹʦʨ, ʢʨʘʡ 1,31 ɼʦʧʫʩʪʠʤʳʡ Cu, Zn, Sr 

ʧ. ɽʨʤʦʣʠʥʩʢʠʡ, ʮʝʥʪʨ 16,19 ʋʤʝʨʝʥʥʦ ʦʧʘʩʥʳʡ V, Co, Sr, Cu, Ni, Pb, Zn 

ʧ. ɽʨʤʦʣʠʥʩʢʠʡ, ʢʨʘʡ 4,51 ɼʦʧʫʩʪʠʤʳʡ V, Pb, Co, Cu, Ni, Sr 

ʧ. ʏʘʧʯʘʯʠ, ʮʝʥʪʨ 1,24 ɼʦʧʫʩʪʠʤʳʡ Co, Cr, As, Ni 

ʧ. ʏʘʧʯʘʯʠ, ʢʨʘʡ 2,33 ɼʦʧʫʩʪʠʤʳʡ Cr, Co, Zn 

ʧ. ʎʫʚʘ, ʮʝʥʪʨ 3,01 ɼʦʧʫʩʪʠʤʳʡ Pb, Zn, As, Sr 

ʧ. ʎʫʚʘ, ʢʨʘʡ 3,88 ɼʦʧʫʩʪʠʤʳʡ Zn, Co, Pb, Sr, As 

ʧ. ʐʠʥ ʊʝʛ, ʮʝʥʪʨ 2,32 ɼʦʧʫʩʪʠʤʳʡ Pb, V, Co, Ni, Sr, As 

ʧ. ʐʠʥ ʊʝʛ, ʢʨʘʡ 6,35 ɼʦʧʫʩʪʠʤʳʡ Cu, Co, As, Ni, Cr 

ʧ. ʂʝʢ ʋʩʥ, ʮʝʥʪʨ 2,18 ɼʦʧʫʩʪʠʤʳʡ Zn, Ni, V, Cu 

ʧ. ʂʝʢ ʋʩʥ, ʢʨʘʡ 4,48 ɼʦʧʫʩʪʠʤʳʡ V, Cu, Ni, Zn, Co 

ʧ. ʗʢʦʚʣʝʚʦ, ʮʝʥʪʨ 2,48 ɼʦʧʫʩʪʠʤʳʡ Cu, V, Ni, Sr, Cr) 
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ʧ. ʗʢʦʚʣʝʚʦ, ʢʨʘʡ 8,64 ɼʦʧʫʩʪʠʤʳʡ Co, V, Cu, Ni, Cr, Zn 

ʧ. ʏʘʥʪʘ, ʮʝʥʪʨ 5,09 ɼʦʧʫʩʪʠʤʳʡ Co, Cr, As, Ni 

ʧ. ʏʘʥʪʘ, ʢʨʘʡ 3,80 ɼʦʧʫʩʪʠʤʳʡ Co, V, Cu, As, Ni 

ʧ. ʉʚʝʪʣʳʡ ɽʨʝʢ, ʮʝʥʪʨ 1,70 ɼʦʧʫʩʪʠʤʳʡ V, Pb, Sr 

ʧ. ʉʚʝʪʣʳʡ ɽʨʝʢ, ʢʨʘʡ 2,17 ɼʦʧʫʩʪʠʤʳʡ Cr, Co, Sr 

ʧ. ɹʫʣʤʫʢʪʘ, ʮʝʥʪʨ 2,37 ɼʦʧʫʩʪʠʤʳʡ Pb, V, Ni, Sr 

ʧ. ɹʫʣʤʫʢʪʘ, ʢʨʘʡ 2,29 ɼʦʧʫʩʪʠʤʳʡ Pb, Cu, Cr, Sr 

ʧ. ʂʫʤʩʢʦʡ, ʮʝʥʪʨ 3,73 ɼʦʧʫʩʪʠʤʳʡ V, Pb, Zn, Ni, As 

ʧ. ʂʫʤʩʢʦʡ, ʢʨʘʡ 1,78 ɼʦʧʫʩʪʠʤʳʡ Co, As, Sr 

ʧ. ʈʳʙʘʯʠʡ, ʮʝʥʪʨ 2,15 ɼʦʧʫʩʪʠʤʳʡ Zn, Pb, Cu 

ʧ. ʈʳʙʘʯʠʡ, ʢʨʘʡ 3,36 ɼʦʧʫʩʪʠʤʳʡ Cr, V, Co, Sr 

ʧ. ʇʨʠʢʫʤʩʢʠʡ, ʮʝʥʪʨ 8,00 ɼʦʧʫʩʪʠʤʳʡ Zn, V, Cr, Sr, Pb, Ni 

ʧ. ʇʨʠʢʫʤʩʢʠʡ, ʢʨʘʡ 5,25 ɼʦʧʫʩʪʠʤʳʡ V, Co, Cr, Pb, Ni, Zn 

ʧ. ɼʨʫʞʥʳʡ, ʮʝʥʪʨ 2,17 ɼʦʧʫʩʪʠʤʳʡ V, Zn, Pb, Sr 

ʧ. ɼʨʫʞʥʳʡ, ʢʨʘʡ 3,89 ɼʦʧʫʩʪʠʤʳʡ V, Zn, Pb, Sr 

ʧ. ɸʯʠʥʝʨʳ, ʮʝʥʪʨ 4,08 ɼʦʧʫʩʪʠʤʳʡ Cu, Zn, Co, V, Sr, Ni 

ʧ. ɸʯʠʥʝʨʳ, ʢʨʘʡ 3,96 ɼʦʧʫʩʪʠʤʳʡ Zn, Cu, Co, Pb, Sr 

ʧ. ʅʦʚʳʡ, ʮʝʥʪʨ 1,64 ɼʦʧʫʩʪʠʤʳʡ Zn, Pb 

ʧ. ʅʦʚʳʡ, ʢʨʘʡ 2,04 ɼʦʧʫʩʪʠʤʳʡ Co 

ʧ. ʈʘʟʜʦʣʴʥʳʡ, ʮʝʥʪʨ 1,14 ɼʦʧʫʩʪʠʤʳʡ As, Sr 

ʧ. ʈʘʟʜʦʣʴʥʳʡ, ʢʨʘʡ 1,59 ɼʦʧʫʩʪʠʤʳʡ Zn, Cu 

 

ɽʜʠʥʩʪʚʝʥʥʦʡ ʟʦʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ, ʛʜʝ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʜʦʩʪʠʛʘʝʪ 

ʢʘʪʝʛʦʨʠʠ çʫʤʝʨʝʥʥʦ ʦʧʘʩʥʘʷè (Zc = 16-32), ʷʚʣʷʝʪʩʷ ʮʝʥʪʨ ʧʦʩʝʣʢʘ ɽʨʤʦʣʠʥʩʢʠʡ 

(Zc = 16,19). ʌʦʨʤʠʨʦʚʘʥʠʝ ʜʘʥʥʦʡ ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʘʥʦʤʘʣʠʠ ʦʙʫʩʣʦʚʣʝʥʦ ʤʦʱʥʳʤ 

ʥʘʢʦʧʣʝʥʠʝʤ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʵʣʝʤʝʥʪʦʚ: ʚʘʥʘʜʠʷ (Kc = 8,7), ʢʦʙʘʣʴʪʘ (Kc = 6,0), ʘ ʪʘʢʞʝ 

ʩʪʨʦʥʮʠʷ, ʤʝʜʠ ʠ ʥʠʢʝʣʷ. ʉʪʦʣʴ ʚʳʩʦʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʬʦʥʝ ʥʠʟʢʠʭ 

ʬʦʥʦʚʳʭ ʟʥʘʯʝʥʠʡ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʘʣʠʯʠʝ ʣʦʢʘʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʟʘʛʨʷʟʥʝʥʠʷ, ʪʨʝʙʫʶʱʝʛʦ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ. ʊʘʢʞʝ ʦʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʦʢʨʘʠʥʘ ʧ. ʐʠʥ ʊʝʛ (Zc = 6,35), ʛʜʝ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʬʦʨʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ, ʟʘʬʠʢʩʠʨʦʚʘʥ ʠʥʪʝʥʩʠʚʥʳʡ ʧʨʠʚʥʦʩ ʤʝʜʠ 

(Kc = 3,8) ʠ ʢʦʙʘʣʴʪʘ (Kc = 2,6). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʚ ʮʝʣʦʤ ʙʣʘʛʦʧʨʠʷʪʥʫʶ 

ʦʙʩʪʘʥʦʚʢʫ, ʪʝʨʨʠʪʦʨʠʷ ʨʘʡʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʦʟʘʠʯʥʦʩʪʴʶ ʟʘʛʨʷʟʥʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ 

ʥʘʣʦʞʝʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʥʘ ʧʨʠʨʦʜʥʳʝ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʚʠʥʮʠʠ. 

 

ɺʳʚʦʜʳ 

ʇʨʦʚʝʜʝʥʥʘʷ ʢʦʤʧʣʝʢʩʥʘʷ ʵʢʦʣʦʛʦ-ʛʝʦʭʠʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʦʯʚ ʩʝʣʠʪʝʙʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʏʝʨʥʦʟʝʤʝʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʣʤʳʢʠʷ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ 

ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʣʦʞʥʳʭ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʪʠʧʠʯʥʳʭ 

ʜʣʷ ʘʨʠʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. ʀʟʫʯʝʥʥʳʝ ʧʦʯʚʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʫʧʝʩʷʤʠ ʠ 

ʧʝʩʢʘʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʘʙʦʱʝʣʦʯʥʦʡ ʠ ʱʝʣʦʯʥʦʡ ʨʝʘʢʮʠʝʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʥʠʟʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ɺʳʷʚʣʝʥʥʘʷ ʧʨʷʤʘʷ ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ ʠ ʬʝʨʤʝʥʪʘʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʢʘʪʘʣʘʟʳ ʧʦʜʯʝʨʢʠʚʘʝʪ 

ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʦʨʛʘʥʠʢʠ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ, ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ 

ʛʦʤʝʦʩʪʘʟʘ ʠ ʙʫʬʝʨʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʯʚ ʨʝʛʠʦʥʘ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʦʛʦ ʢʣʠʤʘʪʘ. 

ɸʥʘʣʠʟ ʚʘʣʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚʳʷʚʠʣ ʚʳʨʘʞʝʥʥʫʶ 

ʛʝʦʭʠʤʠʯʝʩʢʫʶ ʩʧʝʮʠʬʠʢʫ ʪʝʨʨʠʪʦʨʠʠ. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʯʚ 

ʷʚʣʷʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦʝ, ʚʝʨʦʷʪʥʦ, ʧʨʠʨʦʜʥʦ-ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ 

ʜʦʧʫʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʦ ʤʳʰʴʷʢʫ ʠ ʥʠʢʝʣʶ, ʘ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦʝ, ʩʠʣʴʥʦ ʚʘʨʴʠʨʫʶʱʝʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʭʨʦʤʘ. ʅʘ ʬʦʥʝ ʵʪʦʛʦ ʚʳʩʦʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʬʦʥʘ ʚ ʛʨʘʥʠʮʘʭ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʬʠʢʩʠʨʫʶʪʩʷ ʣʦʢʘʣʴʥʳʝ ʪʝʭʥʦʛʝʥʥʳʝ ʘʥʦʤʘʣʠʠ ʩ ʧʦʚʳʰʝʥʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʮʠʥʢʘ ʠ ʤʝʜʠ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʟʦʥʳ ʘʢʢʫʤʫʣʷʮʠʠ ʩʪʨʦʥʮʠʷ (ʧ. ʈʳʙʘʯʠʡ) 

ʠ ʢʦʙʘʣʴʪʘ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʷʚʣʝʥʥʳʝ ʧʨʝʚʳʰʝʥʠʷ ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʥʦʨʤʘʪʠʚʦʚ ʧʦ ʦʪʜʝʣʴʥʳʤ 

ʪʷʞʝʣʳʤ ʤʝʪʘʣʣʘʤ, ʨʘʩʯʝʪ ʩʫʤʤʘʨʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʟʘʛʨʷʟʥʝʥʠʷ (Zc) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 
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ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʘʙʩʦʣʶʪʥʦʤ ʙʦʣʴʰʠʥʩʪʚʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ (96 % 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ) ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʜʦʧʫʩʪʠʤʘʷ ʠ ʷʚʣʷʝʪʩʷ ʚ ʮʝʣʦʤ 

ʙʣʘʛʦʧʨʠʷʪʥʦʡ. ɽʜʠʥʩʪʚʝʥʥʦʡ ʣʦʢʘʣʴʥʦʡ ʟʦʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʠʩʢʘ ʩ ʫʤʝʨʝʥʥʦ ʦʧʘʩʥʳʤ 

ʫʨʦʚʥʝʤ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʧʨʠʟʥʘʥʘ ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʧ. ɽʨʤʦʣʠʥʩʢʠʡ, ʯʪʦ ʪʨʝʙʫʝʪ 

ʜʘʣʴʥʝʡʰʝʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠʩʪʦʯʥʠʢʘ ʟʘʛʨʷʟʥʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʝʦʭʠʤʠʯʝʩʢʘʷ 

ʦʙʩʪʘʥʦʚʢʘ ʩʝʣʠʪʝʙʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʏʝʨʥʦʟʝʤʝʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʥʦʩʠʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ 

ʤʦʟʘʠʯʥʳʡ ʭʘʨʘʢʪʝʨ, ʢʦʪʦʨʳʡ ʦʙʫʩʣʦʚʣʝʥ ʥʘʣʦʞʝʥʠʝʤ ʪʦʯʝʯʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʥʘ 

ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʠʨʦʜʥʳʝ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʚʠʥʮʠʠ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 
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The article presents the results of a comprehensive assessment of the ecological and 

geochemical state of soils in the residential areas of the Chernozemelsky District, Republic of 

Kalmykia. The physicochemical properties, enzymatic activity (catalase), granulometric and gross 

elemental composition of the dominant soil types (brown semi-desert soils, saline, and sands) in 19 

settlements were studied. It was found that the soils are characterized by a slightly alkaline and 

alkaline reaction of the medium, as well as a low humus content (on average 1.1 %), which positively 

correlates with catalase activity. Sandy loams and sands predominate in the granulometric 

composition. Based on the analysis of heavy metal concentrations, the total pollution index (Zc) was 

calculated. It is shown that the absolute majority of the studied territories (96 %) are characterized by 

an acceptable level of technogenic load. A local geochemical anomaly has been identified in the 

center of the Yermolinsky settlement, where the pollution level is classified as moderately dangerous 

(Zc = 16.19) due to the intensive accumulation of a metal complex. It is concluded that the mosaic 

nature of the district's pollution is caused by a combination of natural factors of the arid zone and 

local anthropogenic impact. 

Key words: ecological and geochemical assessment, heavy metals, total pollution index, 

Republic of Kalmykia, soils, arid landscapes. 
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ɺ 1946 ʛʦʜʫ ʠʟʚʝʩʪʥʳʡ ʤʦʥʦʛʨʘʬ ʨʦʜʘ Artemisia L. ʀ.ʄ. ʂʨʘʰʝʥʠʥʥʠʢʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɽʚʨʘʟʠʠ ʚʳʜʝʣʠʣ 6 ʮʝʥʪʨʦʚ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦʣʳʥʝʡ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʧʦ ʟʥʘʯʠʤʦʩʪʠ ʧʦʩʣʝ ʂʠʪʘʡʩʢʦ-ʗʧʦʥʩʢʦʛʦ ʩʪʦʠʪ ɸʥʛʘʨʩʢʠʡ. ɺ ʝʛʦ 

ʛʨʘʥʠʮʳ ʢʨʦʤʝ ʖʞʥʦʡ ʉʠʙʠʨʠ ʚʢʣʶʯʝʥʳ ʄʦʥʛʦʣʠʷ, ɺʦʩʪʦʯʥʘʷ ʠ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʘʷ ʉʠʙʠʨʴ. 

ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʬʣʦʨʦʛʝʥʝʟʘ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʤʝʞʜʫ ʵʪʠʤʠ ʨʝʛʠʦʥʘʤʠ, ʩʜʝʣʘʥʘ 

ʧʦʧʳʪʢʘ ʚʳʷʚʣʝʥʠʷ ʛʨʘʥʠʮ ɸʥʛʘʨʩʢʦʛʦ ʮʝʥʪʨʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦʣʳʥʝʡ. ɺʳʷʚʣʝʥ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʧʦʣʳʥʝʡ ʚ ʖʞʥʦʡ ʉʠʙʠʨʠ, ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ 

ʜʘʥʥʳʤ ʦʧʨʝʜʝʣʝʥ ʩʦʩʪʘʚ ʧʦʣʳʥʝʡ ʚʦ ʬʣʦʨʘʭ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʄʦʥʛʦʣʠʠ ʠ 

ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʧʨʦʚʠʥʮʠʡ ɸʟʠʘʪʩʢʦʡ ʈʦʩʩʠʠ. ɼʣʷ ʦʮʝʥʢʠ ʩʭʦʜʩʪʚʘ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ɾʘʢʢʘʨʘ, ʧʦʜʩʯʠʪʘʥʳ ʤʝʨʳ ʚʢʣʶʯʝʥʠʷ ʠ ʤʝʨʳ ʩʭʦʜʩʪʚʘ ʧʦ 

ʂʫʣʴʯʠʥʩʢʦʤʫ. ʅʘ ʦʩʥʦʚʝ ʠʭ ʘʥʘʣʠʟʘ ʚʳʩʪʨʦʝʥʳ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʩʭʝʤʳ ʩʭʦʜʩʪʚʘ ʠ ʨʘʟʣʠʯʠʷ 

ʬʣʦʨ ʧʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ ʨʦʜʘ Artemisia. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦ ʚʢʣʶʯʝʥʠʠ ʚ ʩʦʩʪʘʚ ɸʥʛʘʨʩʢʦʛʦ 

ʮʝʥʪʨʘ 6 ʠʟ 16 ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʄʦʥʛʦʣʠʠ ʠ 2 ʠʟ 10 ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ 

ʧʨʦʚʠʥʮʠʡ ɸʟʠʘʪʩʢʦʡ ʈʦʩʩʠʠ. ɺ ɸʥʛʘʨʩʢʠʡ ʮʝʥʪʨ ʚʢʣʶʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʙʦʪʘʥʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʨʘʡʦʥʳ: ʇʨʠʭʫʙʩʫʛʫʣʴʩʢʠʡ, ʄʦʥʛʦʣʴʩʢʠʡ ɸʣʪʘʡ, ʍʵʥʪʵʡ, ʍʦʙʜʩʢʠʡ, 

ʍʘʥʛʘʡʩʢʠʡ ʠ ʄʦʥʛʦʣʴʩʢʦ-ɼʘʫʨʩʢʠʡ (ʄʦʥʛʦʣʠʷ) ʠ ʜʚʝ ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ ʧʨʦʚʠʥʮʠʠ: ɸʣʪʘʝ-

ɽʥʠʩʝʡʩʢʘʷ ʠ ɹʘʡʢʘʣʴʩʢʘʷ (ɸʟʠʘʪʩʢʘʷ ʈʦʩʩʠʷ).   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɸʟʠʘʪʩʢʘʷ ʈʦʩʩʠʷ, ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʝ, ʄʦʥʛʦʣʠʷ, ʧʦʣʳʥʴ, 

ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ ʩʚʷʟʠ, ʖʞʥʘʷ ʉʠʙʠʨʴ.  

 

ɺʚʝʜʝʥʠʝ 

ʆʪʝʯʝʩʪʚʝʥʥʳʝ ʫʯʝʥʳʝ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ ʫʜʝʣʷʣʠ ʠʟʫʯʝʥʠʶ ʧʦʣʳʥʝʡ. ʊʨʘʜʠʮʠʶ, 

ʚʝʨʦʷʪʥʦ, ʟʘʣʦʞʠʣ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʀ.ʄ. ʂʨʘʰʝʥʠʥʥʠʢʦʚ, ʨʘʙʦʪʳ ʢʦʪʦʨʦʛʦ 

ʜʦ ʩʠʭ ʧʦʨ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤʠ ʙʦʪʘʥʠʢʘʤʠ. ɺ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʨʘʙʦʪʝ ʧʦ 

ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʨʦʜʘ Artemisia L. ʚʦ ʬʣʦʨʝ ɽʚʨʘʟʠʠ, ʚ ʩʚʷʟʠ ʩ ʧʘʣʝʦʛʝʦʛʨʘʬʠʝʡ 

ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʀ.ʄ. ʂʨʘʰʝʥʠʥʥʠʢʦʚ (1946) ʚʳʜʝʣʷʝʪ 6 ʮʝʥʪʨʦʚ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚʠʜʦʚ, ʜʘʝʪ ʢʨʘʪʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʢʘʞʜʦʤʫ ʠʟ ʥʠʭ [1]. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʭ ʧʨʘʚʠʣʴʥʦ ʥʘʟʳʚʘʪʴ ʮʝʥʪʨʘʤʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ 

ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ʇʝʨʚʳʤ ʠ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʤ ʮʝʥʪʨʦʤ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʦʣʳʥʝʡ ʚ 

ɽʚʨʘʟʠʠ ʀ.ʄ. ʂʨʘʰʝʥʠʥʥʠʢʦʚ ʩʯʠʪʘʝʪ ʂʠʪʘʡʩʢʦ-ʗʧʦʥʩʢʠʡ ʮʝʥʪʨ ʠ ʧʨʠʚʦʜʠʪ ʫʙʝʜʠʪʝʣʴʥʳʝ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʵʪʦʛʦ. ɺʪʦʨʳʤ ʧʦ ʟʥʘʯʝʥʠʶ ʚ ʵʚʦʣʶʮʠʠ ʠ ʚʠʜʦʦʙʨʘʟʦʚʘʥʠʠ ʧʦʣʳʥʝʡ ʦʥ 

ʩʯʠʪʘʝʪ ɸʥʛʘʨʩʢʠʡ ʮʝʥʪʨ, ʚ ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʪʝʨʨʠʪʦʨʠʶ ʇʨʠʙʘʡʢʘʣʴʷ ʩ ʧʨʠʣʝʛʘʶʱʠʤʠ 

ʯʘʩʪʷʤʠ ʖʞʥʦʡ, ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʠ ʉʝʚʝʨʥʦʡ ʄʦʥʛʦʣʠʠ (ʍʘʥʛʘʡ). ɸʥʛʘʨʩʢʠʡ ʮʝʥʪʨ ʩʳʛʨʘʣ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʜʚʠʞʝʥʠʠ ʚʠʜʦʚ ʧʦʣʳʥʝʡ ʚ ʟʘʧʘʜʥʫʶ ʯʘʩʪʴ ɽʚʨʘʟʠʠ, ʚ ɽʚʨʦʧʫ, ʥʘ ʩʝʚʝʨʦ-

ʚʦʩʪʦʢ ʉʠʙʠʨʠ (ʚʧʣʦʪʴ ʜʦ ɸʨʢʪʠʢʠ, ʧʦʙʝʨʝʞʴʷ ʊʠʭʦʛʦ ʦʢʝʘʥʘ) ʠ ʚ ʎʝʥʪʨʘʣʴʥʫʶ ɸʟʠʶ. ɺʤʝʩʪʝ 

ʩ ʪʝʤ ʦʥ ʥʝ ʧʨʠʚʦʜʠʪ ʙʦʣʝʝ ʪʦʯʥʳʭ ʛʨʘʥʠʮ ʠ ʨʘʟʤʝʨʦʚ ɸʥʛʘʨʩʢʦʛʦ ʮʝʥʪʨʘ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʦʮʝʥʠʪʴ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʬʣʦʨʳ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ [2].  

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʛʨʘʥʠʮ ɸʥʛʘʨʩʢʦʛʦ ʮʝʥʪʨʘ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʨʠʣʝʛʘʶʱʠʝ 

ʪʝʨʨʠʪʦʨʠʠ, ʩʜʝʣʘʥʘ ʦʮʝʥʢʘ ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ ʠ ʫʨʦʚʥʷ ʚʠʜʦʚʦʛʦ ʩʭʦʜʩʪʚʘ ʖʞʥʦʡ ʉʠʙʠʨʠ, 

ʄʦʥʛʦʣʠʠ ʠ ɸʟʠʘʪʩʢʦʡ ʈʦʩʩʠʠ.  
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʉ ʥʘʯʘʣʘ 90-ʭ ʛʦʜʦʚ ʠ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʚʦʜʠʪʩʷ ʚʳʷʚʣʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ 

ʘʥʘʣʠʟ ʧʦʣʳʥʝʡ ʚ ʖʞʥʦʡ ʉʠʙʠʨʠ [3-10]. ʖʞʥʘʷ ʉʠʙʠʨʴ ʧʦʥʠʤʘʝʪʩʷ ʢʘʢ ʦʙʰʠʨʥʘʷ 

ʪʝʨʨʠʪʦʨʠʷ ʥʘ ʶʛʝ ʉʠʙʠʨʠ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʧʨʝʜʝʣʘʭ 49-57Á ʩ.ʰ. ʠ 65-120Á ʚ.ʜ., 

ʧʨʦʪʷʥʫʚʰʘʷʩʷ ʥʘ 850 ʢʤ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ ʠ ʧʦʯʪʠ ʥʘ 4000 ʢʤ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ, ʠ 

ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 5 ʩʝʢʪʦʨʦʚ: ʟʘʧʘʜʥʦʩʠʙʠʨʩʢʠʡ (ɿʉ), ʘʣʪʘʡʩʢʠʡ (ɸʣ), ʩʘʷʥʦ-ʪʫʚʠʥʩʢʠʡ (ʉʊ), 

ʟʘʙʘʡʢʘʣʴʩʢʠʡ (ɿʙ) ʠ ʜʘʫʨʩʢʠʡ (ɼʘ). ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʦʣʳʥʝʡ ʖʞʥʦʡ ʉʠʙʠʨʠ 

ʠʟ ʥʝʛʦ ʠʩʢʣʶʯʝʥʳ ʜʘʥʥʳʝ ʧʦ ʧʦʣʳʥʷʤ ʟʘʧʘʜʥʦ-ʩʠʙʠʨʩʢʦʛʦ ʨʘʚʥʠʥʥʦʛʦ ʩʝʢʪʦʨʘ, ʯʪʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʣʦ ʩʧʠʩʦʢ ʚʠʜʦʚ. 

ʇʨʦʙʣʝʤʘ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʨʘʚʥʝʥʠʷ ʙʦʛʘʪʩʪʚʘ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦʣʳʥʝʡ ʷʚʣʷʝʪʩʷ 

ʪʨʫʜʥʦ ʨʘʟʨʝʰʠʤʦʡ, ʧʦʩʢʦʣʴʢʫ ʦʪʩʫʪʩʪʚʫʝʪ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʉʠʙʠʨʠ 

ʠ ʄʦʥʛʦʣʠʠ. ʇʦʵʪʦʤʫ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ. ɺʳʜʝʣʝʥʠʝ ʙʦʪʘʥʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʄʦʥʛʦʣʠʠ ʩʜʝʣʘʥʦ ɺ.ʀ. ɻʨʫʙʦʚʳʤ ʧʨʠ ʠʟʫʯʝʥʠʠ ʬʣʦʨʳ, ʧʦʵʪʦʤʫ ʠʭ 

ʚʧʦʣʥʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʚʳʜʝʣʘʤʠ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʙʝʟ ʫʢʘʟʘʥʠʷ ʨʘʥʛʘ. 

ʌʣʦʨʠʩʪʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ɸʟʠʘʪʩʢʦʡ ʈʦʩʩʠʠ ʚʳʷʚʣʝʥʦ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ çʂʦʥʩʧʝʢʪʘ 

ʬʣʦʨʳ ɸʟʠʘʪʩʢʦʡ ʈʦʩʩʠʠè, ʧʦʵʪʦʤʫ ʚʳʜʝʣʳ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʟʜʝʩʴ ʢʨʫʧʥʝʝ ʠ ʦʧʨʝʜʝʣʝʥ ʠʭ 

ʧʨʦʚʠʥʮʠʘʣʴʥʳʡ ʩʪʘʪʫʩ. ɺʳʜʝʣʝʥʠʝ ʩʝʢʪʦʨʦʚ ʖʞʥʦʡ ʉʠʙʠʨʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʬʠʟʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʨʝʛʠʦʥʦʚ, ʙʝʟ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʠʚʷʟʢʠ ʜʣʷ 

ʩʨʘʚʥʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʦʣʳʥʝʡ.   

ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʦʣʳʥʝʡ ʚ ʨʘʟʥʳʭ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ 

ʄʦʥʛʦʣʠʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ: ɻʨʫʙʦʚ (1982), ɻʫʙʘʥʦʚ (1996), 

ʌʠʣʘʪʦʚʘ (2003), ʋʨʛʘʤʘʣ ʠ ʜʨ. (2014) [11-14]. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʦʣʳʥʝʡ ʚ 

ɸʟʠʘʪʩʢʦʡ ʈʦʩʩʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ 

ʩʚʦʜʢʠ [4, 5, 15-18].   

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʚʠʜʦʚʳʭ ʩʧʠʩʢʦʚ ʚʳʷʚʣʷʣʦʩʴ ʠ ʧʦʜʩʯʠʪʳʚʘʣʦʩʴ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʠʜʦʚ ʧʦʣʳʥʝʡ ʖʞʥʦʡ ʉʠʙʠʨʠ ʩ ʄʦʥʛʦʣʠʝʡ ʠ ɸʟʠʘʪʩʢʦʡ ʈʦʩʩʠʝʡ. ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 

ʦʮʝʥʢʠ ʩʭʦʜʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ɾʘʢʢʘʨʘ [19, 20]:  ὑὮ , ʛʜʝ ʘ ï ʯʠʩʣʦ 

ʚʠʜʦʚ ʚ ʦʜʥʦʤ ʩʝʢʪʦʨʝ, b ï ʯʠʩʣʦ ʚʠʜʦʚ ʚ ʜʨʫʛʦʤ ʩʝʢʪʦʨʝ, ʩ ï ʯʠʩʣʦ ʚʠʜʦʚ, ʦʙʱʠʭ ʜʣʷ ʧʝʨʚʦʛʦ 

ʠ ʚʪʦʨʦʛʦ ʩʝʢʪʦʨʘ. ʇʦʩʢʦʣʴʢʫ ʩʨʘʚʥʠʚʘʝʤʳʝ ʤʥʦʞʝʩʪʚʘ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʦʙʲʝʤʫ ʠ ʨʘʟʤʝʨʫ, 

ʧʦʜʩʯʠʪʘʥʳ ʤʝʨʳ ʚʢʣʶʯʝʥʠʷ k0 (ɸ,B) =  , k0 (B,ɸ) =
̒

́
 ʠ ʤʝʨʘ ʩʭʦʜʩʪʚʘ k0 1 (a, b) =  (

 
 ) ʧʦ 

ʂʫʣʴʯʠʥʩʢʦʤʫ [21].  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 1, 2 ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʛʨʘʬʠʯʝʩʢʠʭ 

ʩʭʝʤ. ʇʦʩʢʦʣʴʢʫ ʘʥʘʣʠʟʳ ʨʘʟʣʠʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʢʘʟʳʚʘʶʪ ʩʭʦʜʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʩʭʝʤʳ 

ʩʦʩʪʘʚʣʝʥʳ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʤʝʨ ʚʢʣʶʯʝʥʠʷ ʧʦ ʂʫʣʴʯʠʥʩʢʦʤʫ.  

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʖʞʥʦʡ ʉʠʙʠʨʠ ʧʨʦʠʟʨʘʩʪʘʝʪ 84 ʚʠʜʘ ʧʦʣʳʥʠ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 90 % ʦʪ 

ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ ʧʦʣʳʥʝʡ ʬʣʦʨʳ ʉʠʙʠʨʠ ʠ 71,30 % ʦʪ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʦʣʳʥʝʡ 

ɸʟʠʘʪʩʢʦʡ ʈʦʩʩʠʠ. ʇʦʣʳʥʠ ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʖʞʥʦʡ ʉʠʙʠʨʠ. 

ʄʝʥʝʝ ʚʩʝʛʦ ʚʠʜʦʚ ʧʦʣʳʥʝʡ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ɿʉ ʩʝʢʪʦʨʝ (28 ʚʠʜʦʚ), ʙʦʣʴʰʝ ʚʩʝʛʦ ʠʭ ʚʩʪʨʝʯʘʝʪʩʷ 

ʚ ʉʊ ʩʝʢʪʦʨʝ (50 ʚʠʜʦʚ) ɺ ʦʩʪʘʣʴʥʳʭ ʩʝʢʪʦʨʘʭ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʦ: ɿʙ ï 44 

ʚʠʜʘ, ɸʣ ʠ ɼʘ ï 40 ʚʠʜʦʚ. ʉʨʘʚʥʝʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʦʣʳʥʝʡ ʚ ʨʘʟʥʳʭ ʩʝʢʪʦʨʘʭ ʖʞʥʦʡ 

ʉʠʙʠʨʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ɾʘʢʢʘʨʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘ ʫʨʦʚʥʝ 0,6-0,7 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʭʦʜʩʪʚʦ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʷʚʣʷʝʪʩʷ ʧʦʧʘʨʥʦ ʤʝʞʜʫ ɿʘʙʘʡʢʘʣʴʩʢʠʤ ʠ 

ɼʘʫʨʩʢʠʤ ʠ ʤʝʞʜʫ ɸʣʪʘʡʩʢʠʤ ʠ ʉʘʷʥʦ-ʊʫʚʠʥʩʢʠʤ ʩʝʢʪʦʨʘʤʠ ʥʘ ʫʨʦʚʥʝ 0,46 ʚʩʝ ʦʥʠ 

ʧʨʦʷʚʣʷʶʪ ʩʭʦʜʩʪʚʦ, ʦʙʲʝʜʠʥʷʷʩʴ ʚ ʦʙʱʠʡ ʢʣʘʩʪʝʨ. ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʠʡ ʩʝʢʪʦʨ ʧʨʦʷʚʣʷʝʪ 

ʩʭʦʜʩʪʚʦ ʩ ʜʨʫʛʠʤʠ ʩʝʢʪʦʨʘʤʠ ʥʘ ʫʨʦʚʥʝ 0,3.  

ʉʨʘʚʥʝʥʠʝ ʩʭʦʜʩʪʚʘ-ʨʘʟʣʠʯʠʷ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʦʣʳʥʝʡ ʚ ʨʘʟʥʳʭ ʩʝʢʪʦʨʘʭ ʖʞʥʦʡ 

ʉʠʙʠʨʠ ʧʦʢʘʟʘʣʦ ʠʭ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʭʦʜʩʪʚʦ ʠ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʦʛʘʪʩʪʚʘ ʨʦʜʘ Artemisia L., 

ʢʨʦʤʝ ʟʘʧʘʜʥʦ-ʩʠʙʠʨʩʢʦʛʦ ʩʝʢʪʦʨʘ. ʈʘʚʥʠʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʉʠʙʠʨʠ ʙʝʜʥʝʝ ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 
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ʠ ʤʝʥʝʝ ʩʧʝʮʠʬʠʯʥʳ. ɺʝʨʦʷʪʥʦ, ʵʪʠ ʯʝʪʳʨʝ ʩʝʢʪʦʨʘ ʖʞʥʦʡ ʉʠʙʠʨʠ ʠ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ 

ʚ ʢʘʯʝʩʪʚʝ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ɸʥʛʘʨʩʢʦʛʦ ʮʝʥʪʨʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʨʘʟʥʦʦʙʨʘʟʠʷ 

ʧʦʣʳʥʝʡ [10]. 

ɺʦ ʬʣʦʨʝ ʄʦʥʛʦʣʠʠ ʦʪʤʝʯʝʥʦ 95 ʚʠʜʦʚ ʧʦʣʳʥʝʡ, ʢʦʪʦʨʳʝ ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ 

ʧʦ ʝʝ ʪʝʨʨʠʪʦʨʠʠ. ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʧʦʣʳʥʝʡ (ʙʦʣʝʝ 50 ʚʠʜʦʚ) ʦʪʤʝʯʝʥʦ ʚ ʍʘʥʛʘʡʩʢʦʤ, 

ʄʦʥʛʦʣʴʩʢʦ-ɼʘʫʨʩʢʦʤ, ʄʦʥʛʦʣʴʩʢʦ-ɸʣʪʘʡʩʢʦʤ, ʉʨʝʜʥʝʡ ʍʘʣʭʝ, ɺʦʩʪʦʯʥʦ-ʄʦʥʛʦʣʴʩʢʦʤ 

ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ. ʄʝʥʴʰʝ ʚʠʜʦʚ ʨʦʜʘ Artemisia L. (ʥʝ ʙʦʣʝʝ 30) ʚʩʪʨʝʯʘʝʪʩʷ 

ʚ ɼʦʣʠʥʝ ʆʟʝʨ, ɿʘʘʣʪʘʡʩʢʦʡ ɻʦʙʠ ʠ ɸʣʪʘʡʩʢʦʡ ɻʦʙʠ (ʪʘʙʣ. 1). 
 

ʊʘʙʣʠʮʘ 1 ï ʉʭʦʜʩʪʚʦ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʦʣʳʥʝʡ ʖʞʥʦʡ ʉʠʙʠʨʠ ʠ ʙʦʪʘʥʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʄʦʥʛʦʣʠʠ 

 

ʅʘʠʙʦʣʴʰʝʝ ʚʠʜʦʚʦʝ ʩʭʦʜʩʪʚʦ ʩ ʖʞʥʦʡ ʉʠʙʠʨʴʶ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʍʦʙʜʦʩʩʢʦʤ ʠ 

ʍʘʥʛʘʡʩʢʦʤ ʨʘʡʦʥʘʭ (Kj Ó 0,50). ɼʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʝ ʩʭʦʜʩʪʚʦ ʧʨʦʷʚʠʣʦʩʴ ʚ ʄʦʥʛʦʣʴʩʢʦʤ 

ɸʣʪʘʝ, ʍʵʥʪʵʝ, ʇʨʠʭʫʙʩʫʛʫʣʴʩʢʦʤ, ʍʦʙʜʦʩʩʢʦʤ, ʍʘʥʛʘʡʩʢʦʤ ʠ ʄʦʥʛʦʣʦ-ɼʘʫʨʩʢʦʤ ʨʘʡʦʥʘʭ 

(ʨʠʩ. 1). 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʛʨʘʥʠʮ ɸʥʛʘʨʩʢʦʛʦ ʮʝʥʪʨʘ ʚ ɸʟʠʘʪʩʢʦʡ ʈʦʩʩʠʠ ʧʦʜʩʯʠʪʘʥʳ ʧʦʢʘʟʘʪʝʣʠ 

ʧʦ ʬʣʦʨʠʩʪʠʯʝʩʢʠʤ ʧʨʦʚʠʥʮʠʷʤ. ɺ ɸʟʠʘʪʩʢʦʡ ʈʦʩʩʠʠ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʚʠʜʦʚ ʧʦʣʳʥʝʡ 

(ʙʦʣʝʝ 30) ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʄʘʥʴʯʞʫʨʩʢʦʡ, ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ, ʊʫʥʛʫʩʩʢʦ-ʃʝʥʩʢʦʡ ʠ 

ʉʘʭʘʣʠʥʩʢʦʡ ʧʨʦʚʠʥʮʠʷʭ. ʄʝʥʴʰʝ ʚʩʝʛʦ ʚʠʜʦʚ (12-14) ʚ ʂʘʤʯʘʪʩʢʦʡ ʠ ʏʫʢʦʪʩʢʦʡ ʧʨʦʚʠʥʮʠʷʭ 

(ʪʘʙʣ. 2). 

 

ɹʦʪʘʥʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʨʘʡʦʥʳ ʄʦʥʛʦʣʠʠ 

ʇʦʢʘʟʘʪʝʣʠ ʏʠʩʣʦ 

ʚʠʜʦʚ 

ʧʦʣʳʥʝʡ 

ʚ ʨʘʡʦʥʝ 

ʏʠʩʣʦ 

ʦʙʱʠʭ 

ʚʠʜʦʚ ʩ 

ʖʞʥʦʡ 

ʉʠʙʠʨʴʶ 

kj ὧ

ὦ
 

ὧ

ὥ
 ʄʝʨʳ 

ʩʭʦʜʩʪʚʘ 

ʂʫʣʴʯʠʥ-

ʩʢʦʛʦ (K0) 

ʇʨʠʭʫʙʩʫʛʫʣʴʩʢʠʡ 1 30 26 0,34 0,87 0,36 0,61 

ʍʝʥʪʵʡʩʢʠʡ 2 42 35 0,44 0,83 0,48 0,65 

ʍʘʥʛʘʡʩʢʠʡ 3 56 43 0,50 0,77 0,59 0,68 

ʄʦʥʛʦʣʴʩʢʦ-

ɼʘʫʨʩʢʠʡ 

4 57 40 0.44 0.70 0.55 0,62 

ʇʨʠʭʠʥʛʘʥʩʢʠʡ 5 30 24 0,29 0,8 0,39 0,56 

ʍʦʙʜʦʩʩʢʠʡ 6 40 38 0,51 0,95 0,52 0,73 

ʄʦʥʛʦʣʴʩʢʦ-

ɸʣʪʘʡʩʢʠʡ 

7 56 41 0,46 0,73 0,56 0,64 

ʉʨʝʜʥʷʷ ʍʘʣʭʘ 8 51 36 0,48 0,70 0,49 0,59 

ɺʦʩʪʦʯʥʦ-

ʄʦʥʛʦʣʴʩʢʠʡ 

9 51 31 0,40 0,61 0,42 0,51 

ʂʦʪʣʦʚʠʥʘ 

ɹʦʣʴʰʠʭ ʦʟʝʨ 

10 47 34 0,39 0,72 0,46 0,59 

ɼʦʣʠʥʘ ʦʟʝʨ 11 26 19 0,24 0,73 0,26 0,49 

ɺʦʩʪʦʯʥʘʷ ɻʦʙʠ 12 37 27 0,32 0,73 0,37 0,55 

ɻʦʙʠ-ɸʣʪʘʡʩʢʠʡ 13 48 32 0,36 0,67 0,44 0,55 

ɼʞʫʥʛʘʨʩʢʘʷ ɻʦʙʠ 14 41 30 0,35 0,73 0,41 0,57 

ɿʘʘʣʪʘʡʩʢʘʷ ɻʦʙʠ 15 27 14 0,12 0,52 0,19 0,35 

ɸʣʘʰʘʥʴʩʢʘʷ ɻʦʙʠ  16 22 16 0,07 0,27 0,07 0,17 

ʇʨʠʤʝʯʘʥʠʝ: kj ï ʢʦʵʬʬʠʮʠʝʥʪ ʩʭʦʜʩʪʚʘ ɾʘʢʢʘʨʘ; (A, B) =  ʠ (ɺ, A) =  ï ʤʝʨʳ ʚʢʣʶʯʝʥʠʷ, 

ʛʜʝ a ï ʵʪʦ ʯʠʩʣʦ ʚʠʜʦʚ ʧʦʣʳʥʝʡ ʚ ʖʞʥʦʡ ʉʠʙʠʨʠ, b ï ʯʠʩʣʦ ʚʠʜʦʚ ʧʦʣʳʥʝʡ ʚ ʙʦʪʘʥʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ ʄʦʥʛʦʣʠʠ, k0 ï ʤʝʨʘ ʩʭʦʜʩʪʚʘ ʂʫʣʴʯʠʥʩʢʦʛʦ 0;1 =  (  + ) 
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ʈʠʩʫʥʦʢ 1 ï ʉʭʦʜʩʪʚʦ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʦʣʳʥʝʡ ʖʞʥʦʡ ʉʠʙʠʨʠ ʠ ʙʦʪʘʥʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʄʦʥʛʦʣʠʠ ʥʘ ʦʩʥʦʚʝ ʧʦʜʩʯʝʪʘ ʤʝʨ ʚʢʣʶʯʝʥʠʷ (ʚ ʢʨʫʞʢʘʭ ʟʥʘʯʝʥʠʷ 

ʤʝʨ ʩʭʦʜʩʪʚʘ ʂʫʣʴʯʠʥʩʢʦʛʦ) ʧʨʠ k0;1 Ó 0,50; 0,50 > k0;1Ó 0,40; 0,40 > k0;1Ó 0,30 

 

ʊʘʙʣʠʮʘ 2 ï ʉʭʦʜʩʪʚʦ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʦʣʳʥʝʡ ʖʞʥʦʡ ʉʠʙʠʨʠ ʠ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ 

ʧʨʦʚʠʥʮʠʡ ɸʟʠʘʪʩʢʦʡ ʈʦʩʩʠʠ 

ʇʨʦʚʠʥʮʠʠ 

ɸʟʠʘʪʩʢʦʡ ʈʦʩʩʠʠ 

ʏʠʩʣʦ 

ʚʠʜʦʚ 

ʏʠʩʣʦ 

ʦʙʱʠʭ 

ʚʠʜʦʚ ʩ 

ʖʞʥʦʡ 

ʉʠʙʠʨʴʶ 

kj Ã

Â
 

Ã

Á
 ʄʝʨʳ ʩʭʦʜʩʪʚʘ 

ʂʫʣʴʯʠʥʩʢʦʛʦ 

(K0) 

ɿʘʧʘʜʥʦʩʠʙʠʨʩʢʘʷ 33 23 0,25 0,70 0,31 0,50 

ʊʫʥʛʫʩʩʢʦ-ʃʝʥʩʢʘʷ 32 29 0,38 0,91 0,40 0,65 

ɺʝʨʭʥʝʘʤʫʨʩʢʘʷ 21 20 0,27 0,79 0,27 0,61 

ʆʭʦʪʩʢʘʷ 24 19 0,24 0,41 0,26 0,52 

ɸʨʢʪʦ-

ʛʠʧʦʘʨʢʪʠʯʝʩʢʘʷ 

17 7 0,05 0,67 0,09 0,25 

ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʘʷ 21 14 0,17 0,28 0,19 0,43 

ʏʫʢʦʪʩʢʘʷ 14 4 0,05 0,61 0,05 0,16 

ʄʘʥʴʯʞʫʨʩʢʘʷ 39 24 0,27 0,61 0,33 0,41 

ʂʘʤʯʘʪʩʢʘʷ 12 5 0,06 0,41 0,07 0,24 

ʉʘʭʘʣʠʥʩʢʘʷ 32 18 0,20 0,54 0,24 0,40 

ʇʨʠʤʝʯʘʥʠʝ: ʤʝʨʳ ʚʢʣʶʯʝʥʠʷ (ɸ, ɺ) = ; ʤʝʨʳ ʚʢʣʶʯʝʥʠʷ (ɺ, ɸ) = ; ʤʝʨʳ ʩʭʦʜʩʪʚʘ 

ʂʫʣʴʯʠʥʩʢʦʛʦ k0;1 =  (
̒

́
) 

 

ʆʮʝʥʠʚʘʷ ʩʭʦʜʩʪʚʦ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʦʣʳʥʝʡ ʚ ʖʞʥʦʡ ʉʠʙʠʨʠ ʠ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ 

ʧʨʦʚʠʥʮʠʷʭ ɸʟʠʘʪʩʢʦʡ ʈʦʩʩʠʠ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ɾʘʢʢʘʨʘ ʟʜʝʩʴ ʚʦ ʚʩʝʭ 

ʩʣʫʯʘʷʭ ʥʠʞʝ, ʯʝʤ ʚ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ ʄʦʥʛʦʣʠʠ (ʤʝʥʝʝ 0,30). ʅʝʤʥʦʛʦ 

ʙʦʣʴʰʝ ʦʥ ʜʣʷ ʊʫʥʛʫʩʩʢʦ-ʃʝʥʩʢʦʡ ʧʨʦʚʠʥʮʠʠ (0,38). ʇʦʜʩʯʝʪ ʤʝʨ ʚʢʣʶʯʝʥʠʷ ʠ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʂʫʣʴʯʠʥʩʢʦʛʦ ʧʦʢʘʟʘʣ ʪʘʢʞʝ ʥʠʟʢʦʝ ʩʭʦʜʩʪʚʦ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʦʣʳʥʝʡ 

ʖʞʥʦʡ ʉʠʙʠʨʠ ʠ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʧʨʦʚʠʥʮʠʡ ɸʟʠʘʪʩʢʦʡ ʈʦʩʩʠʠ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʝʝ 

ʩʭʦʜʩʪʚʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʊʫʥʛʫʩʩʢʦ-ʃʝʥʩʢʦʡ ʧʨʦʚʠʥʮʠʠ (ʨʠʩ. 2).  
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ʈʠʩʫʥʦʢ 2 ï ʉʭʦʜʩʪʚʦ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʧʦʣʳʥʝʡ ʖʞʥʦʡ ʉʠʙʠʨʠ ʠ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ 

ʧʨʦʚʠʥʮʠʡ ɸʟʠʘʪʩʢʦʡ ʈʦʩʩʠʠ (ʧʦ ʤʝʨʝ ʩʭʦʜʩʪʚʘ ʂʫʣʴʯʠʥʩʢʦʛʦ k0;1=  
̒

́

̒
)  

 

ʉʨʘʚʥʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ ʩ ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦʣʳʥʝʡ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʚʠʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ ʧʦʣʳʥʝʡ, ʷʚʣʷʶʪʩʷ 

ʩʝʤʠʘʨʠʜʥʳʡ ʢʣʠʤʘʪ, ʩʦʯʝʪʘʥʠʝ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ ʠ ʤʝʞʛʦʨʥʳʭ ʢʦʪʣʦʚʠʥ. 

ɺ ʩʚʷʟʠ ʩ ʧʦʣʫʯʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʚʠʥʮʠʠ ɸʟʠʘʪʩʢʦʡ ʈʦʩʩʠʠ ʥʝ 

ʠʩʧʳʪʳʚʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ɸʥʛʘʨʩʢʦʛʦ ʮʝʥʪʨʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʚʠʜʦʚʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦʣʳʥʝʡ ʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʚ ʩʦʩʪʘʚ ʵʪʦʛʦ ʮʝʥʪʨʘ. ʀʩʢʣʶʯʝʥʠʝʤ 

ʷʚʣʷʶʪʩʷ ʩʘʤʳʝ ʶʞʥʳʝ ʨʘʡʦʥʳ ʧʨʦʚʠʥʮʠʡ, ʛʨʘʥʠʯʘʱʠʝ ʩ ʖʞʥʦʡ ʉʠʙʠʨʴʶ.  

 

ɺʳʚʦʜʳ 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʩʦʩʪʘʚ ɸʥʛʘʨʩʢʦʛʦ ʮʝʥʪʨʘ ʧʨʦʠʩʭʦʞʜʝʥʠʷ 

ʠ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦʣʳʥʝʡ ʩʣʝʜʫʝʪ ʚʢʣʶʯʠʪʴ 6 ʠʟ 16 ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ 

ʄʦʥʛʦʣʠʠ ʠ 2 ʠʟ 12 ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʧʨʦʚʠʥʮʠʡ ɸʟʠʘʪʩʢʦʡ ʈʦʩʩʠʠ (ɸʣʪʘʝ-ɽʥʠʩʝʡʩʢʘʷ ʠ 

ɹʘʡʢʘʣʴʩʢʘʷ).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʥʳʝ ʛʨʘʥʠʮʳ ʠ ʨʘʟʤʝʨʳ ɸʥʛʘʨʩʢʦʛʦ ʮʝʥʪʨʘ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ 

ʠ ʫʪʦʯʥʠʪʴ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʝʢʪʨʦʚ ʧʦʣʳʥʝʡ ʚʳʜʝʣʦʚ ʙʦʪʘʥʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ɸʟʠʘʪʩʢʦʡ ʈʦʩʩʠʠ ʠ ʄʦʥʛʦʣʠʠ.  
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In 1946, the famous monograph of the genus Artemisia L. I.M. Krasheninnikov identified six 

centers of origin and morphological diversity of wormwoods in Eurasia, among which the Angarsk 

Center stands the second place in importance after Sino-Japanese. In addition to Southern Siberia, 
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Mongolia, Eastern and North-Eastern Siberia are included in its borders. To understand the processes 

of florogenesis occurring between these regions, an attempt has been made to identify the boundaries 

of the Angarsk Center of origin and biological diversity of wormwoods. The species composition of 

wormwoods has been  identified in Southern Siberia,  and the composition of wormwood in the flora 

of the botanical and geographical regions of Mongolia and the floral provinces of Asian Russia has 

been determined according to literature data. To assess the similarity of species composition, the 

Jaccard coefficient was used; inclusion measures and Kulchinsky similarity measures were 

calculated. Based on their analysis, geographical diagrams of similarities and differences between the 

flora in the species composition of the genus Artemisia  were formed. It is concluded that 6 out of the 

16 botanical and geographical regions of Mongolia and 2 out of the 10 floristic provinces of Asian 

Russia should be included in the Angarsk Center. The following botanical and geographical regions 

were included in the Angarsk Center from the territory of Mongolia: Prikhubsugulskiy, Mongolian 

Altai, Khentey, Khobskiy, Khangaiskiy, and Mongolian-Daurian. Two floristic provinces were 

included from Asian Russia: Altai-Yenisei and Baikal ones. 

Key words: Asian Russia, speciation, Mongolia, wormwood, floristic relationships, Southern 

Siberia. 
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ʩʪʝʧʥʦʛʦ ʚʠʜʘ Helianthemum nummularium (L.) Mill ., ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʧʦ ʩʪʝʧʥʳʤ 

ʠʟʚʝʩʪʥʷʢʦʚʳʤ ʩʢʣʦʥʘʤ ʧʦ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʛʨʘʥʠʮʝ ʖʞʥʦ-ʋʨʘʣʴʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ. 

ʋʩʪʘʥʦʚʣʝʥʳ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʨʘʩʪʝʥʠʡ: ʟʨʝʣʳʝ ʢʫʩʪʳ 

ʬʦʨʤʠʨʫʶʪ ʦʪ 8 ʜʦ 48 ʧʦʙʝʛʦʚ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ; ʚʳʩʦʪʘ ʛʝʥʝʨʘʪʠʚʥʦʛʦ 

ʧʦʙʝʛʘ ʚ ʩʨʝʜʥʝʤ 18,29 ʩʤ; ʩʦʮʚʝʪʠʷ ʨʳʭʣʳʝ, ʜʣʠʥʦʡ ʦʪ 2 ʜʦ 7,5 ʩʤ, ʚ ʩʨʝʜʥʝʤ ʩ 5-6 ʮʚʝʪʢʘʤʠ 

ʚ ʜʠʘʤʝʪʨʝ ʦʪ 0,7 ʜʦ 2,2 ʩʤ. ʆʧʨʝʜʝʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʣʠʥʝʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ 

ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʚ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ ʠ ʮʚʝʪʝʥʠʷ ʨʘʩʪʝʥʠʡ: ʚʳʩʦʪʘ ʧʦʙʝʛʘ ʠ ʯʠʩʣʦ ʧʘʨ 

ʣʠʩʪʴʝʚ ʥʘ ʦʜʥʦʤ ʛʝʥʝʨʘʪʠʚʥʦʤ ʧʦʙʝʛʝ ʥʘ 65-71 % ʟʘʚʠʩʷʪ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥʘ ʩʨʝʜʥʷʷ ʟʘʚʠʩʠʤʦʩʪʴ ʣʠʥʝʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʚʳʧʘʚʰʠʭ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ʋʩʪʘʥʦʚʣʝʥʳ ʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʝʤʷʥ: 

ʢʦʨʦʙʦʯʢʠ ʚ ʩʨʝʜʥʝʤ ʜʣʠʥʦʡ 0,71 ʩʤ, ʩʝʤʝʥʘ ï ʜʣʠʥʦʡ 2,13 ʤʤ; ʯʠʩʣʦ ʟʘʚʷʟʘʚʰʠʭʩʷ ʟʨʝʣʳʭ 

ʩʝʤʷʥ ʚ ʩʨʝʜʥʝʤ 8,71 ʰʪ. ʥʘ ʢʦʨʦʙʦʯʢʫ, ʯʠʩʣʦ ʥʝ ʚʳʧʦʣʥʝʥʥʳʭ ï 10,60 ʰʪ. ʈʝʘʣʴʥʘʷ ʩʝʤʝʥʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘ ʦʜʠʥ ʧʦʙʝʛ ʩʦʩʪʘʚʣʷʝʪ 43,51 ʩʝʤʝʥʠ, ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʩʝʤʝʥʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘ ʦʜʠʥ ʧʦʙʝʛ ï 96,52 ʰʪ. ʉʫʭʦʝ ʭʨʘʥʝʥʠʝ ʩʝʤʷʥ ʚ ʢʦʤʥʘʪʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 6 ʤʝʩʷʮʝʚ ʧʦʢʘʟʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦ ʠʭ ʧʨʦʨʘʱʠʚʘʥʠʶ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʛʨʫʥʪʦʚʦʡ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ ʚʳʷʚʣʝʥʳ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʝ ʩʧʦʩʦʙʳ 

ʧʦʣʫʯʝʥʠʷ ʩʝʷʥʮʝʚ. ɺʦʟʜʝʡʩʪʚʠʝ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʠ ʟʘʢʨʳʪʳʡ ʛʨʫʥʪ ʚ ʪʝʧʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ 

ʦʢʘʟʘʣʠʩʴ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ ʠ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʨʫʞʥʳʭ ʚʩʭʦʜʦʚ. 

ɿʘ ʪʨʝʭʣʝʪʥʠʡ ʧʝʨʠʦʜ ʫʜʘʣʦʩʴ ʠʟ ʩʝʤʷʥ ʚʳʨʘʩʪʠʪʴ ʤʦʣʦʜʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ ʠ 

ʧʨʦʠʟʚʝʩʪʠ ʠʭ ʠʥʪʨʦʜʫʢʮʠʶ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʟʘʧʦʚʝʜʥʠʢʘ. ʇʦʣʫʯʝʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ 

ʦʮʝʥʢʘ ʫʩʧʝʰʥʦʩʪʠ ʠʥʪʨʦʜʫʢʮʠʠ ʚʠʜʘ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʫʯʘʩʪʢʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʜʢʠʡ ʚʠʜ, ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʘʩʪʝʥʠʡ, ʩʝʤʝʥʥʘʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ, ʠʥʪʨʦʜʫʢʮʠʷ. 
 

ɺʚʝʜʝʥʠʝ  

ɺ ʟʦʥʘʣʴʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʛʦʨʥʦʛʦ ʋʨʘʣʘ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʯʝʪʢʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʧʦ 

ʤʘʢʨʦʩʢʣʦʥʘʤ. ʅʘ ʟʘʧʘʜʥʦʤ ʤʘʢʨʦʩʢʣʦʥʝ ʜʦʤʠʥʠʨʫʶʪ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦΆʪʝʤʥʦʭʚʦʡʥʳʝ 

ʣʝʩʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʪʦʛʜʘ ʢʘʢ ʥʘ ʚʦʩʪʦʯʥʦʤ ʤʘʢʨʦʩʢʣʦʥʝ ʧʨʝʦʙʣʘʜʘʶʪ ʙʝʨʝʟʦʚʦΆʩʦʩʥʦʚʳʝ 
ʣʝʩʘ. ʅʝʨʝʜʢʦ ʩʨʝʜʠ ʛʦʨʥʳʭ ʙʦʨʝʘʣʴʥʳʭ ʣʝʩʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʫʯʘʩʪʢʠ ʩ ʧʝʪʨʦʬʠʪʥʦ-ʩʪʝʧʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. 

ɺ ʖʞʥʦ-ʋʨʘʣʴʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʧʝʪʨʦʬʠʪʥʦ-ʩʪʝʧʥʳʝ ʚʠʜʳ 

ʧʨʦʠʟʨʘʩʪʘʶʪ ʧʦ ʶʞʥʳʤ ʩʢʣʦʥʘʤ ʙʝʨʝʛʦʚʳʭ ʩʢʘʣ ʠʣʠ ʫʚʘʣʦʚ [1]. ɺ ʦʜʥʦʤ ʠʟ ʪʘʢʠʭ ʙʠʦʪʦʧʦʚ 

ʃʘʧʳʰʪʠʥʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʚ ʦʭʨʘʥʥʦʡ ʟʦʥʝ ʟʘʧʦʚʝʜʥʠʢʘ ʚ 2014 ʛ. ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ 

ʧʦʧʫʣʷʮʠʷ Helianthemum nummularium (L.) Mill ., ʟʘ ʢʦʪʦʨʦʡ ʩ ʪʝʭ ʧʦʨ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʙʣʶʜʝʥʠʝ 

[2, 3].  

ʅʘ ʖʞʥʦʤ ʋʨʘʣʝ H. nummularium ʧʨʦʠʟʨʘʩʪʘʝʪ ʦʙʦʩʦʙʣʝʥʥʦ ʦʪ ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʦʛʦ 

ʶʞʥʦʫʨʘʣʴʩʢʦʛʦ ʵʥʜʝʤʠʯʥʦʛʦ H. baschkirorum (Juz. ex Kupatadze) Tzvel., ʦʪʥʦʩʷʱʝʛʦʩʷ ʢ 

ʩʝʢʮʠʠ Pseudocistus (Dun.) Peterm. ɺʠʜʳ ʩʦʚʤʝʩʪʥʦ ʥʠʢʦʛʜʘ ʥʝ ʚʩʪʨʝʯʘʶʪʩʷ, ʥʝ ʩʤʦʪʨʷ ʥʘ 

ʩʭʦʜʥʳʝ ʫʩʣʦʚʠʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ [4]. 
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H. nummularium ï ʝʚʨʦʧʝʡʩʢʦ-ʶʛʦ-ʟʘʧʘʜʥʦʘʟʠʘʪʩʢʠʡ ʥʝʤʦʨʘʣʴʥʦ-ʣʝʩʦʩʪʝʧʥʦʡ ʚʠʜ, 

ʤʝʟʦʢʩʝʨʦʬʠʪ, ʢʘʣʴʮʝʬʠʣ [5]. ʉʢʘʣʴʥʳʡ ʨʝʣʠʢʪ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɺ 
ʈʝʩʧʫʙʣʠʢʝ ɹʘʰʢʦʨʪʦʩʪʘʥ (ʈɹ) ʚʠʜ ʚʩʪʨʝʯʘʝʪʩʷ ʨʝʜʢʦ, ʚ ʦʩʥʦʚʥʦʤ ʚ ʛʦʨʥʦ-ʣʝʩʥʦʡ ʟʦʥʝ. 

ʇʨʦʠʟʨʘʩʪʘʝʪ ʥʘ ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʠ ʤʝʣʦʚʳʭ ʩʢʣʦʥʘʭ ʛʦʨ, ʫ ʚʳʭʦʜʦʚ ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʦʪʣʦʞʝʥʠʡ 

ʧʦ ʙʝʨʝʛʘʤ ʨʝʢ, ʥʘ ʢʘʤʝʥʠʩʪʦ-ʩʪʝʧʥʳʭ ʫʯʘʩʪʢʘʭ, ʚ ʩʦʩʥʦʚʳʭ ʙʦʨʘʭ. ɺʠʜ ʚʢʣʶʯʝʥ ʚ ʂʨʘʩʥʫʶ 

ʢʥʠʛʫ ʈɹ [6], ʢʘʪʝʛʦʨʠʷ ʨʝʜʢʦʩʪʠ ï 2.  

ʅʘ ʖʞʥʦʤ ʋʨʘʣʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ ɹʝʣʦʡ ʫ ʛ. ɹʝʣʦʨʝʮʢʘ ʠ ʩʸʣ 

ɹʫʛʘʥʘʢ, ʉʝʨʤʝʥʝʚʦ, ʃʦʤʦʚʢʘ ʧʦ ʠʟʚʝʩʪʢʦʚʳʤ ʙʝʨʝʛʦʚʳʤ ʩʢʘʣʘʤ. ʀʩʯʝʟʘʝʪ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʣʘʙʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ, ʥʠʟʢʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʚʳʧʘʩʘ, ʨʝʢʨʝʘʮʠʠ, 

ʜʦʙʳʯʠ ʠʟʚʝʩʪʥʷʢʘ [7]. 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ: ʚʳʷʚʠʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ H. nummularium ʚ ʧʨʠʨʦʜʥʦʡ 

ʮʝʥʦʧʦʧʫʣʷʮʠʠ. ɿʘʜʘʯʠ: ʧʨʦʩʣʝʜʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʧʨʠʨʦʜʥʦʡ 

ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʦʪ ʚʣʠʷʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʧʝʨʠʦʜ ʨʦʩʪʘ ʠ ʮʚʝʪʝʥʠʷ; 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʠʜʘ; 

ʚʳʷʚʠʪʴ ʛʨʫʥʪʦʚʫʶ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʠ ʦʮʝʥʠʪʴ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʤʦʣʦʜʳʭ ʨʘʩʪʝʥʠʡ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ  

ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʛʝʥʝʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ ʠ ʩʝʤʝʥʘ ʠʟ ʧʨʠʨʦʜʥʦʡ 

ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʖʞʥʦ-ʋʨʘʣʴʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ.  

Helianthemum nummularium ï ʩʦʣʥʮʝʮʚʝʪ ʤʦʥʝʪʦʣʠʩʪʥʳʡ (ʩʝʤ. Cistaceae Juss.) ï 

ʚʝʯʥʦʟʝʣʝʥʳʡ ʧʦʣʫʢʫʩʪʘʨʥʠʯʝʢ ʜʦ 30 ʩʤ ʚʳʩʦʪʦʡ, ʩ ʧʨʠʧʦʜʥʠʤʘʶʱʠʤʠʩʷ ʠʣʠ 

ʨʘʩʧʨʦʩʪʝʨʪʳʤʠ ʧʦʙʝʛʘʤʠ. ʉʪʝʙʣʠ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʜʝʨʝʚʷʥʠʩʪʳʝ. ʃʠʩʪʴʷ ʷʡʮʝʚʠʜʥʦ-

ʦʚʘʣʴʥʳʝ, ʩʫʧʨʦʪʠʚʥʳʝ, 4-30 ʤʤ ʜʣʠʥʦʡ ʠ 3-8 ʤʤ ʰʠʨʠʥʦʡ, ʩʚʝʨʭʫ ʟʝʣʝʥʳʝ, ʩʥʠʟʫ ʩʠʟʦʚʘʪʦ-

ʚʦʡʣʦʯʥʳʝ. ʎʚʝʪʢʠ ʩ ʦʨʘʥʞʝʚʦ-ʞʝʣʪʳʤʠ ʣʝʧʝʩʪʢʘʤʠ 7-11 ʤʤ ʜʣʠʥʦʡ ʧʦ 3-8 ʰʪ. ʚ ʨʝʜʢʠʭ 

ʟʘʚʠʪʢʘʭ. ʇʣʦʜ ï ʦʢʨʫʛʣʦ-ʦʚʘʣʴʥʘʷ ʢʦʨʦʪʢʦʚʦʡʣʦʯʥʘʷ ʢʦʨʦʙʦʯʢʘ, 5-7 ʤʤ ʜʣʠʥʦʡ. ʎʚʝʪʝʪ ʚ ʤʘʝ-

ʘʚʛʫʩʪʝ, ʧʣʦʜʦʥʦʩʠʪ ʚ ʘʚʛʫʩʪʝ [8].  
ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʥʦʩʠʪʩʷ ʢ ʃʘʧʳʰʪʠʥʩʢʦʤʫ ʥʠʟʢʦʛʦʨʥʦʤʫ ʨʘʡʦʥʫ, ʟʘʥʠʤʘʶʱʝʤʫ 

ʶʞʥʫʶ ʯʘʩʪʴ ʀʥʟʝʨʩʢʦ-ʄʘʩʠʤʩʢʦʛʦ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʢʨʫʛʘ [9, 10]. ɺ ʧʨʝʜʝʣʘʭ 

ʨʘʡʦʥʘ ʥʘʭʦʜʠʪʩʷ ʶʞʥʘʷ ʯʘʩʪʴ ʃʘʧʳʰʪʠʥʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ, ʦʭʚʘʪʳʚʘʶʱʘʷ ʥʝʚʳʩʦʢʠʝ 

ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʠ ʫʚʘʣʳ ʩ ʘʙʩʦʣʶʪʥʳʤʠ ʦʪʤʝʪʢʘʤʠ 600-700 ʤ. ʆʙʳʯʥʳ ʩʝʨʳʝ ʛʦʨʥʦ-ʣʝʩʥʳʝ 

ʧʦʯʚʳ. ʂʦʨʝʥʥʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʦʙʨʘʟʫʶʪ ʩʦʩʥʦʚʳʝ ʣʝʩʘ, ʩʤʝʥʠʚʰʠʝʩʷ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʚʪʦʨʠʯʥʳʤʠ ʙʝʨʝʟʦʚʳʤʠ ʠ ʦʩʠʥʦʚʳʤʠ ʣʝʩʘʤʠ. ʂʣʠʤʘʪ ʫʤʝʨʝʥʥʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ.   

ʀʟʤʝʨʝʥʠʝ ʦʩʥʦʚʥʳʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ Helianthemum nummularium 

ʧʨʦʚʦʜʠʣʦʩʴ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʫ ɺ.ʅ. ɻʦʣʫʙʝʚʘ [11] ʚ ʬʘʟʝ ʤʘʩʩʦʚʦʛʦ ʮʚʝʪʝʥʠʷ ʥʘ 

30 ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʨʘʩʪʝʥʠʷʭ.  

ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʡ ʚʝʛʝʪʘʮʠʠ ʥʘ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʘʩʪʝʥʠʡ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ 

ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ [12]. ɿʥʘʯʝʥʠʷ ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ɖ, 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝʪʝʨʤʠʥʘʮʠʠ (ɖ2
yx) ʚʳʯʠʩʣʝʥʳ ʩ ʧʦʤʦʱʴʶ Microsoft Excel 2010. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʷʤʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ 

ʨʘʩʪʝʥʠʡ ʠ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʚʳʙʨʘʥ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ. ɼʣʷ ʤʘʣʳʭ ʚʳʙʦʨʦʢ 

ʩʦʚʤʝʩʪʥʦ ʧʨʠʤʝʥʝʥʳ ʣʠʥʝʡʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ (rʭ,y) ʠ ʨʘʥʛʦʚʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ, ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʚ ʧʘʢʝʪʝ ʧʨʦʛʨʘʤʤ Microsoft Excel 2010. 

ʆʮʝʥʢʘ ʩʪʝʧʝʥʠ ʪʝʩʥʦʪʳ ʩʚʷʟʠ ʨʝʟʫʣʴʪʘʪʘ ʩ ʬʘʢʪʦʨʦʤ: ʤʝʥʝʝ 0,3 ï ʩʣʘʙʘʷ, 0,3-0,5 ï ʩʨʝʜʥʷʷ, 

0,5-0,7 ï ʫʤʝʨʝʥʥʦ ʪʝʩʥʘʷ, 0,7 ʠ ʙʦʣʝʝ ï ʪʝʩʥʘʷ [13].  

ɼʣʷ ʨʘʙʦʪʳ ʩ ʠʥʪʨʦʜʫʮʝʥʪʘʤʠ ʠʟ ʯʠʩʣʘ ʨʝʜʢʠʭ ʩʪʝʧʥʳʭ ʚʠʜʦʚ ʚ 2022 ʛ. ʚ ʧʘʨʢʦʚʦʡ ʟʦʥʝ 

ʮʝʥʪʨʘʣʴʥʦʡ ʫʩʘʜʴʙʳ ʙʳʣ ʩʦʦʨʫʞʝʥ ʢʘʤʝʥʥʳʡ ʨʦʢʘʨʠʡ [14]. ʉ ʨʘʩʪʝʥʠʡ H. nummularium 

ʩʦʙʨʘʥ ʩʝʤʝʥʥʦʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʠʥʪʨʦʜʫʢʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʉʝʤʝʥʥʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ [15, 16]. 

ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʧʨʝʜʧʦʩʝʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʦʢʦʷʱʠʭʩʷ ʩʝʤʷʥ ʚʳʙʨʘʥʦ ʩʫʭʦʝ 

ʭʨʘʥʝʥʠʝ ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʧʦʢʨʦʚʦʚ ʜʣʷ ʢʠʩʣʦʨʦʜʘ ʠ ʘʢʪʠʚʘʮʠʠ ʟʘʨʦʜʳʰʘ. 

ɺ ʩʫʭʠʭ ʢʦʤʥʘʪʥʳʭ ʫʩʣʦʚʠʷʭ ʩʝʤʝʥʘ ʭʨʘʥʠʣʠʩʴ 6 ʤʝʩʷʮʝʚ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʦʩʘʜʢʦʡ ʚ ʛʨʫʥʪ 
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8 ʬʝʚʨʘʣʷ 2023 ʛ. ʚ ʢʦʣʠʯʝʩʪʚʝ 700 ʰʪ. ʥʘ ʦʜʠʥ ʦʙʨʘʟʝʮ. ʉʝʤʝʥʘ ʧʨʦʨʘʱʠʚʘʣʠ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʩʧʦʩʦʙʦʤ ʥʘ ʩʚʝʪʫ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʩʦʙʣʶʜʘʷ ʩʪʝʨʠʣʴʥʦʩʪʴ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʧʦʜʩʚʝʪʢʠ. ʆʜʠʥ ʠʟ ʦʙʨʘʟʮʦʚ ʧʦʜʚʝʨʛʘʣʩʷ ʦʙʨʘʙʦʪʢʝ ʩʪʠʤʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʫʜʘʣʦʩʴ ʧʨʦʨʘʩʪʠʪʴ ʩʝʤʝʥʘ ʩʦʣʥʮʝʮʚʝʪʘ ʚ ʦʜʥʦʤ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ, ʧʦʩʪʘʚʣʝʥʥʦʤ ʚ ʬʝʚʨʘʣʝ, 

ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʣ ʯʝʪʳʨʝ ʦʙʨʘʟʮʘ: 1 ï ʚʦʟʜʝʡʩʪʚʠʝ ʩʪʠʤʫʣʷʪʦʨʘ (ʚʳʜʝʨʞʢʘ ʩʝʤʷʥ ʜʦ 2 ʩʫʪʦʢ 

ʚ ʨʘʙʦʯʝʤ ʨʘʩʪʚʦʨʝ ʚʦʜʳ ʩ ʛʠʙʙʝʨʝʣʣʠʥʦʚʳʤʠ ʢʠʩʣʦʪʘʤʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,2 ʛ/2 ʣ ʚʦʜʳ), 2 ï 

ʩʤʝʩʴ ʩ ʜʦʣʦʤʠʪʦʚʦʡ ʤʫʢʦʡ (ʢʦʥʪʨʦʣʴʥʳʡ), 3 ï ʧʦʩʝʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʥʪʘ ʙʝʟ 

ʤʫʣʴʯʠʨʦʚʘʥʠʷ, 4 ï ʧʦʩʝʚ ʧʦʜ ʧʣʝʥʢʫ (ʪʝʧʣʠʯʥʳʝ ʫʩʣʦʚʠʷ). ʇʦʷʚʣʝʥʠʝ ʚʩʭʦʜʦʚ ʦʪʤʝʯʝʥʦ 

ʩʧʫʩʪʷ 5 ʜʥʝʡ ʧʦʩʣʝ ʧʦʩʝʚʘ. ʇʦʣʠʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʦ ʤʝʨʝ ʚʳʩʳʭʘʥʠʷ ʛʨʫʥʪʘ ʧʨʦʪʦʯʥʦʡ ʚʦʜʦʡ 

ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ. 

ɼʣʷ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʪʨʦʜʫʢʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʘ ʰʢʘʣʘ ʈ.ɸ. ʂʘʨʧʠʩʦʥʦʚʦʡ [17] 

c ʤʦʜʠʬʠʢʘʮʠʝʡ ɽ.ʉ. ɺʘʩʬʠʣʦʚʦʡ [18]. ʆʮʝʥʠʚʘʣʠʩʴ ʧʦ ʪʨʝʭʙʘʣʣʴʥʦʡ ʰʢʘʣʝ ʪʘʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʦʩʦʙʝʥʥʦʩʪʠ ʩʝʤʝʥʦʰʝʥʠʷ, ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʚʝʛʝʪʘʪʠʚʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ, 

ʛʘʙʠʪʫʩ ʨʘʩʪʝʥʠʡ (ʚʳʩʦʪʘ, ʨʘʟʤʝʨʳ ʧʦʙʝʛʦʚ ʠ ʣʠʩʪʴʝʚ) ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʦʙʠʪʘʥʠʷ, ʧʦʚʨʝʞʜʝʥʠʷ ʚʨʝʜʠʪʝʣʷʤʠ ʠ ʙʦʣʝʟʥʷʤʠ, ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʬʘʢʪʦʨʘʤ ʩʨʝʜʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʟʠʤʦʩʪʦʡʢʦʩʪʴ, ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʠʜʘ ʚ ʢʦʣʣʝʢʮʠʠ.  

ʇʦ ʩʫʤʤʝ ʦʮʝʥʦʢ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʣʫʯʘʣʠ ʠʪʦʛʦʚʫʶ ʦʮʝʥʢʫ ʠʥʪʨʦʜʫʢʮʠʦʥʥʦʡ 

ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʚʠʜʦʚ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʎʝʥʦʧʦʧʫʣʷʮʠʷ ʧʨʦʠʟʨʘʩʪʘʝʪ ʚ ʢʚʘʨʪʘʣʝ 113 ʃʘʧʳʰʪʠʥʩʢʦʛʦ ʫʯʘʩʪʢʦʚʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ, 

ʥʘ ʢʘʤʝʥʠʩʪʦʤ ʩʢʣʦʥʝ ʦʧʫʰʢʠ ʩʦʩʥʦʚʦʛʦ ʣʝʩʘ. ʈʘʩʧʦʣʦʞʝʥʘ ʥʘ ʚʳʩʦʪʝ 491 ʤ ʥʘʜ ʫʨ. ʤ. 

ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ 54056ǋ50.9ǌ ʩ.ʰ., 57048ǋ32,6ǌ ʚ.ʜ. ʉʠʥʪʘʢʩʦʥʦʤʠʯʝʩʢʠ ʦʪʥʦʩʠʪʩʷ ʢ ʩʦʦʙʱʝʩʪʚʫ 

Helianthemum nummularium ʚ ʨʘʤʢʘʭ ʢʣʘʩʩʘ Molinio-Arrhenatheretea (ʨʠʩ. 1ʘ) [2]. 

ɺ ʮʝʥʦʬʣʦʨʝ ʩʦʦʙʱʝʩʪʚʘ ʩ ʙʦʣʴʰʠʤ ʧʦʩʪʦʷʥʩʪʚʦʤ ʚʩʪʨʝʯʘʶʪʩʷ ʚʠʜʳ ʤʝʟʦʬʠʪʥʳʭ 

ʣʫʛʦʚ ʧʦʨʷʜʢʘ Arrhenatheretalia: Achillea millefolium L., Galium mollugo L., Leucanthemum 

vulgare Lam., Trifolium pratense L. ʠ ʜʨ., ʦʩʪʝʧʥʝʥʥʳʭ ʣʫʛʦʚ ʧʦʨʷʜʢʘ Galietalia veri: Artemisia 

armeniaca Lam., Fragaria viridis Duch., Phleum phleoides (L.) Karst. ʠ ʜʨ. ɼʣʷ ʮʝʥʦʟʦʚ ʜʦʚʦʣʴʥʦ 

ʦʙʳʯʝʥ ʙʣʦʢ ʤʥʦʛʦʣʝʪʥʠʭ ʩʦʨʥʳʭ ʚʠʜʦʚ ʢʣʘʩʩʘ Artemisietea vulgaris (Artemisia vulgaris L., 

Dracocephalum thymiflorum L., Potentilla argentea L., Verbascum thapsus L. ʠ ʜʨ.), ʩʚʷʟʘʥʥʳʭ ʩ 

ʫʤʝʨʝʥʥʦʡ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʠ ʧʘʩʪʙʠʱʥʦʡ ʥʘʛʨʫʟʢʦʡ. ʉ ʙʦʣʴʰʠʤ ʧʦʩʪʦʷʥʩʪʚʦʤ ʩʨʝʜʠ ʧʨʦʯʠʭ 

ʚʠʜʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʨʘʩʪʝʥʠʷ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʚ ʰʠʨʦʢʦʤ ʩʧʝʢʪʨʝ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ï ʵʪʦ 

Arenaria serpyllifolia L., Erysimum hieracifolium auct., non L., Androsace septentrionalis L., 

Myosotis arvensis (L.) Hill . 

ɺʣʠʷʥʠʝ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʨʘʥʥʝʮʚʝʪʫʱʠʝ ʨʘʩʪʝʥʠʷ ʟʘʤʝʪʥʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʧʝʨʠʦʜ 

ʠʭ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ ʠ ʮʚʝʪʝʥʠʷ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʤʘʝ-ʠʶʥʝ. ʇʦ ʥʘʰʠʤ ʥʘʙʣʶʜʝʥʠʷʤ, 

ʮʚʝʪʝʥʠʝ H. nummularium ʦʪʤʝʯʘʣʦʩʴ ʝʞʝʛʦʜʥʦ ʚ ʨʘʟʥʳʝ ʩʨʦʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʡ. ɼʘʪʳ ʘʢʪʠʚʥʦʛʦ ʮʚʝʪʝʥʠʷ ʠ ʥʝʢʦʪʦʨʳʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 2015-2025 ʛʛ. 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.   

 

ʊʘʙʣʠʮʘ 1 ï ʆʩʥʦʚʥʳʝ ʤʝʪʝʦʧʦʢʘʟʘʪʝʣʠ ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʩʝʟʦʥʦʚ 

ʎʚʝʪʝʥʠʝ 

ʄʝʪʝʦʧʦʢʘʟʘʪʝʣʠ  

ʉʫʤʤʘ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ ʩ ʤʘʷ ʧʦ ʠʶʥʴ, ᴈ 

ʉʫʤʤʘ ʦʩʘʜʢʦʚ ʩ ʤʘʷ  

ʧʦ ʠʶʥʴ, ʤʤ 

17.06.2015 973,2 157,6 

14.06.2016 866,1 94,1 

16.06.2017 754,1 214,3 

08.06.2023 897,9 35,9 

27.06.2024 823,6 164,2 

11.06.2025 918,9 115,8 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʨʘʚʥʝʥʠʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʩʝʟʦʥʦʚ ʧʦ ʢʥʠʛʘʤ 

çʃʝʪʦʧʠʩʠ ʧʨʠʨʦʜʳè ʟʘ ʥʘʙʣʶʜʘʝʤʳʝ ʛʦʜʳ ʚʳʷʚʣʝʥʦ ʩʣʝʜʫʶʱʝʝ: ʥʘʠʙʦʣʝʝ ʜʦʞʜʣʠʚʳʤ ʙʳʣ 

ʩʝʟʦʥ 2017 ʛ.; ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʧʣʳʤ ʠ ʩʫʭʠʤ ʩʪʘʣ ʩʝʟʦʥ 2016 ʛ., ʘʥʦʤʘʣʴʥʦ ʪʝʧʣʳʤ ï 2023 ʛ., 

ʤʝʥʝʝ ʪʝʧʣʳʤʠ ï 2017 ʠ 2024 ʛʛ. ɹʣʘʛʦʧʨʠʷʪʥʳʤʠ ʩʝʟʦʥʘʤʠ ʩ ʥʘʠʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʪʝʧʣʳʭ ʜʥʝʡ ʠ ʫʤʝʨʝʥʥʳʤʠ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ ʩʪʘʣʠ 2015 ʠ 2025 ʛʛ.  

ʅʝʙʦʣʴʰʠʝ ʢʫʩʪʳ ʟʨʝʣʳʭ ʛʝʥʝʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ ʬʦʨʤʠʨʫʶʪ ʦʪ 8 ʜʦ 48 ʧʦʙʝʛʦʚ, ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ (ʪʘʙʣ. 1). ʅʘʧʨʠʤʝʨ, ʧʦʜ ʧʦʣʦʛʦʤ ʩʦʩʥʦʚʦʛʦ ʧʦʜʨʦʩʪʘ 

ʨʘʩʪʝʥʠʷ ʧʨʠʦʙʨʝʪʘʶʪ ʬʦʨʤʫ ʨʳʭʣʦʛʦ ʢʫʩʪʘ ʩ ʤʘʣʳʤ ʯʠʩʣʦʤ ʧʦʙʝʛʦʚ ʠ ʙʦʣʝʝ ʫʟʢʠʤʠ ʣʠʩʪʴʷʤʠ 

(0,5 ʩʤ ʠ 1,5 ʩʤ). ʅʘ ʦʪʢʨʳʪʦʤ ʦʩʚʝʱʝʥʥʦʤ ʫʯʘʩʪʢʝ ʢʫʩʪʳ ʙʦʣʝʝ ʧʣʦʪʥʳʝ, ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʩʪʝʨʠʣʴʥʳʤʠ ʧʦʙʝʛʘʤʠ ʠ ʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʣʠʩʪʴʷʤʠ (1,8 ʠ 2,8 ʩʤ) (ʨʠʩ. 1ʙ). ɺʳʩʦʪʘ 

ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʧʦʙʝʛʘ ʚʘʨʴʠʨʫʝʪ ʦʪ 13 ʜʦ 28 ʩʤ, ʚ ʩʨʝʜʥʝʤ 18,29 ʩʤ. ʉʦʮʚʝʪʠʷ ʨʳʭʣʳʝ, ʜʣʠʥʦʡ 

ʦʪ 2 ʜʦ 7,5 ʩʤ, ʚ ʩʨʝʜʥʝʤ ʩ 5-6 ʮʚʝʪʢʘʤʠ, ʜʠʘʤʝʪʨ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 0,7 ʜʦ 2,2 ʩʤ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʷʭ, ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʟʘʧʦʚʝʜʥʠʢʫ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʚʦʙʦʜʥʳʡ ʚʳʧʘʩ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʧʨʦʥʠʢʘʶʱʠʭ ʥʘ ʦʭʨʘʥʷʝʤʫʶ ʪʝʨʨʠʪʦʨʠʶ 

ʚ ʧʦʠʩʢʘʭ ʢʦʨʤʦʚʳʭ ʨʝʩʫʨʩʦʚ. ʇʨʠ ʝʞʝʛʦʜʥʦʤ ʨʝʢʨʝʘʮʠʦʥʥʦʤ ʠ ʧʘʩʪʙʠʱʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʟʘ 

ʧʝʨʠʦʜ ʤʦʥʠʪʦʨʠʥʛʘ ʮʝʥʦʧʦʧʫʣʷʮʠʷ ʫʚʝʣʠʯʠʣʘʩʴ ʚ ʰʠʨʠʥʫ ʥʘ 10 ʤ ʚʜʦʣʴ ʩʨʝʜʥʝʡ ʠ ʥʠʞʥʝʡ 

ʯʘʩʪʠ ʩʢʣʦʥʘ. ʇʨʠ ʠʩʭʦʜʥʦʡ ʧʣʦʱʘʜʠ ʤʝʩʪʘ ʧʨʦʠʟʨʘʩʪʘʥʠʷ 250 ʤĮ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʦʩʪʝʧʝʥʥʦʝ 

ʨʘʩʰʠʨʝʥʠʝ ʘʨʝʘʣʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚʳʧʘʩ ʩʢʦʪʘ ʠ ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ ʪʨʘʜʠʮʠʦʥʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʣʠʤʠʪʠʨʫʶʱʠʝ ʬʘʢʪʦʨʳ ʜʣʷ ʜʘʥʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ [6], ʚ ʥʘʙʣʶʜʘʝʤʳʭ 

ʫʩʣʦʚʠʷʭ ʦʥʠ ʥʝ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʤʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʦʩʪʦʷʥʠʝ ʮʝʥʦʧʦʧʫʣʷʮʠʠ.  

 

  
ʘ ʙ 

ʈʠʩʫʥʦʢ 1 ï ʎʚʝʪʫʱʠʝ ʨʘʩʪʝʥʠʷ Helianthemum nummularium ʚ ʧʨʠʨʦʜʥʦʡ 

ʮʝʥʦʧʦʧʫʣʷʮʠʠ (ʘ), ʦʙʱʠʡ ʚʠʜ ʨʘʩʪʝʥʠʷ (ʙ) 

 

ɿʘ ʰʝʩʪʠʣʝʪʥʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʨʘʩʪʝʥʠʷ ʚʩʪʫʧʘʣʠ ʚ ʬʘʟʫ ʤʘʩʩʦʚʦʛʦ ʮʚʝʪʝʥʠʷ ʚ 

ʨʘʟʥʳʝ ʯʠʩʣʘ ʠʶʥʷ: 17.06.15, 14.06.16, 16.06.2017, 08.06.23, 27.06.24, 11.06.25 ʛʛ. ʈʘʥʥʝʝ ʠʣʠ 

ʧʦʟʜʥʝʝ ʮʚʝʪʝʥʠʝ ʨʘʩʪʝʥʠʡ ʚ ʠʩʩʣʝʜʫʝʤʳʝ ʛʦʜʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʘʚʠʩʠʤʦʩʪʠ ʵʪʦʡ ʬʘʟʳ ʦʪ 

ʚʦʟʜʝʡʩʪʚʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʇʦ ʠʟʤʝʨʷʝʤʳʤ ʧʘʨʘʤʝʪʨʘʤ ʨʘʩʪʝʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʮʝʥʦʧʦʧʫʣʷʮʠʶ 

H. nummularium ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ.  

ʅʘ ʦʩʥʦʚʝ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʚʳʷʚʣʝʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʤʘʣʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʧʝʨʠʦʜʘ ʘʢʪʠʚʥʦʡ ʚʝʛʝʪʘʮʠʠ 

(ʪʘʙʣ. 2). ɿʥʘʯʝʥʠʷ ʩʠʣʳ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʘ ʚʘʨʴʠʨʫʶʪ ʦʪ 20,94 % ʜʦ 70,61 %, ʪʦ ʝʩʪʴ ʪʝʩʥʦʪʘ 

ʩʚʷʟʠ ʤʝʞʜʫ ʫʩʣʦʚʠʷʤʠ ʧʝʨʠʦʜʘ ʠ ʢʘʞʜʳʤ ʧʘʨʘʤʝʪʨʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪ ʩʣʘʙʦʡ ʜʦ ʪʝʩʥʦʡ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝʪʝʨʤʠʥʘʮʠʠ ʚʳʷʚʣʝʥʳ ʜʣʷ ʚʳʩʦʪʳ ʛʝʥʝʨʘʪʠʚʥʦʛʦ 
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ʧʦʙʝʛʘ (65,28 %) ʠ ʯʠʩʣʘ ʧʘʨ ʣʠʩʪʴʝʚ ʥʘ ʛʝʥʝʨʘʪʠʚʥʦʤ ʧʦʙʝʛʝ (70,61 %). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʨʝʜʠ 

ʠʟʤʝʨʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʪʝʥʠʡ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚʳʩʦʪʘ ʧʦʙʝʛʘ ʠ ʯʠʩʣʦ ʧʘʨ ʣʠʩʪʴʝʚ ʥʘ 

ʦʜʥʦʤ ʛʝʥʝʨʘʪʠʚʥʦʤ ʧʦʙʝʛʝ ʥʘ 65-71 % ʟʘʚʠʩʷʪ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʝʨʠʦʜʘ ʘʢʪʠʚʥʦʡ 

ʚʝʛʝʪʘʮʠʠ. 

 

ʊʘʙʣʠʮʘ 2 ï ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʘ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʨʘʩʪʝʥʠʡ Helianthemum nummularium 

ʇʘʨʘʤʝʪʨ F ï ʢʨʠʪʝʨʠʡ  

ʌʠʰʝʨʘ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʜʝʪʝʨʤʠʥʘʮʠ

ʠ (ɖ2
yx), % 

ɻʝʥʝʨʘʣʴʥʳʝ ʩʨʝʜʥʠʝ ʧʦ ʛʦʜʘʤ 

2015 2016 2017 2023 2024 2025 

ɺʳʩʦʪʘ 

ʛʝʥʝʨʘʪʠʚʥʦʛʦ 

ʧʦʙʝʛʘ, ʩʤ  

54,16 65,28 26,35 27,52 23,15 18,29 36,02 34,03 

ʏʠʩʣʦ ʧʦʙʝʛʦʚ, 

ʰʪ.  
11,16 27,92 20,00 21,52 13,16 23,28 18,84 34,16 

ʏʠʩʣʦ ʮʚʝʪʢʦʚ ʥʘ 

ʧʦʙʝʛ, ʰʪ.  
7,62 20,94 6,88 7,84 5,96 5,60 8,60 9,52 

ɼʣʠʥʘ ʣʠʩʪʦʚʦʡ 

ʧʣʘʩʪʠʥʢʠ, ʩʤ  
15,14 34,46 2,92 3,01 2,46 2,09 2,92 2,75 

ʐʠʨʠʥʘ 

ʣʠʩʪʦʚʦʡ 

ʧʣʘʩʪʠʥʢʠ, ʩʤ  

9,73 25,24 1,08 1,07 0,79 0,76 1,47 0,94 

ɼʣʠʥʘ ʩʦʮʚʝʪʠʷ, 

ʩʤ 
17,47 37,76 4,22 3,98 4,41 3,75 8,93 7,57 

ɼʠʘʤʝʪʨ ʮʚʝʪʢʘ, 

ʩʤ  
22,18 43,51 2,22 2,29 2,08 1,69 2,75 2,32 

ʏʠʩʣʦ ʧʘʨ 

ʣʠʩʪʴʝʚ ʥʘ 

ʛʝʥʝʨʘʪʠʚʥʳʡ 

ʧʦʙʝʛ, ʰʪ.  

69,20 70,61 8,2 8,64 4,52 4,08 4,48 4,4 

ʇʨʠʤʝʯʘʥʠʝ: ɺʣʠʷʥʠʝ ʬʘʢʪʦʨʘ ʜʦʩʪʦʚʝʨʥʦ: * ï ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ p Ò 0,05; 

Fʢʨʠʪʠʯʝʩʢʦʝ = 2,277044. 

 

ɺʣʠʷʥʠʝ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʤʦʞʥʦ ʦʮʝʥʠʪʴ, 

ʩʦʧʦʩʪʘʚʠʚ ʠʭ ʧʦ ʛʦʜʘʤ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʩʪʫʧʠʚʰʝʛʦ ʪʝʧʣʘ (ʪʝʨʤʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ) ʠ ʩʫʤʤʦʡ 

ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʤʝʪʦʜʦʤ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. ʂʦʵʬʬʠʮʠʝʥʪʳ ʇʠʨʩʦʥʘ ʠ ʉʧʠʨʤʝʥʘ 

ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʜʣʷ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʪʝʥʠʡ, ʥʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʥʳʭ ʚʣʠʷʥʠʶ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʡ ʧʦ ʜʘʥʥʳʤ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ: ʚʳʩʦʪʳ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʧʦʙʝʛʘ ʠ ʯʠʩʣʘ ʧʘʨ 

ʣʠʩʪʴʝʚ ʥʘ ʛʝʥʝʨʘʪʠʚʥʦʤ ʧʦʙʝʛʝ (ʨʠʩ. 2). 

ɿʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ ʤʝʞʜʫ ʯʠʩʣʦʤ ʧʘʨ ʣʠʩʪʴʝʚ ʥʘ 

ʛʝʥʝʨʘʪʠʚʥʦʤ ʧʦʙʝʛʝ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʠʣʦ 0,42, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʩʨʝʜʥʝʡ ʪʝʩʥʦʪʝ ʩʚʷʟʠ. ʄʝʞʜʫ ʚʳʩʦʪʦʡ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʧʦʙʝʛʘ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʚʳʧʘʚʰʠʭ 

ʦʩʘʜʢʦʚ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʨʘʚʝʥ 0,32, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʘʙʦʡ ʪʝʩʥʦʪʝ ʩʚʷʟʠ. ɼʘʥʥʘʷ 

ʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ (tp > tʢʨʠʪ.). ʄʝʞʜʫ ʩʫʤʤʦʡ ʪʝʤʧʝʨʘʪʫʨ 

ʠ ʚʳʩʦʪʦʡ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʯʠʩʣʦʤ ʧʘʨ ʣʠʩʪʴʝʚ ʠ ʩʫʤʤʦʡ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ 

ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ c ʰʠʨʦʢʠʤ ʜʦʚʝʨʠʪʝʣʴʥʳʤ ʠʥʪʝʨʚʘʣʦʤ ʦʪ -0,8 ʜʦ 0,81 ʠ ʦʪ -0,81 

ʜʦ 0,8. ʆʜʥʘʢʦ ʨʘʥʛʦʚʳʡ ʢʨʠʪʝʨʠʡ ʉʧʠʨʤʝʥʘ ʦʪʦʙʨʘʞʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʟʘʤʝʪʥʫʶ ʠ 

ʩʨʝʜʥʶʶ ʢʦʨʨʝʣʷʮʠʶ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʩʫʤʤʦʡ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ (0,45-0,67) (ʪʘʙʣ. 3).  
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ʈʠʩʫʥʦʢ 2 ï ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʩʚʷʟʴ ʬʘʢʪʦʨʦʚ ʧʦʛʦʜʳ ʠ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʪʝʥʠʡ ʧʦ 

ʇʠʨʩʦʥʫ 

ʇʨʠʤʝʯʘʥʠʝ: 1 ï ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʩʦʪʳ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʧʦʙʝʛʘ ʦʪ ʩʫʤʤʳ ʪʝʤʧʝʨʘʪʫʨ; 

2 ï ʟʘʚʠʩʠʤʦʩʪʴ ʯʠʩʣʘ ʧʘʨ ʣʠʩʪʴʝʚ ʦʪ ʩʫʤʤʳ ʪʝʤʧʝʨʘʪʫʨ; 3 ï ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʩʦʪʳ ʛʝʥʝʨʘʪʠʚʥʦʛʦ 

ʧʦʙʝʛʘ ʦʪ ʩʫʤʤʳ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ; 4 ï ʟʘʚʠʩʠʤʦʩʪʴ ʯʠʩʣʘ ʧʘʨ ʣʠʩʪʴʝʚ ʦʪ ʩʫʤʤʳ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ. 
 

ʊʘʙʣʠʮʘ 3 ï ʇʦʢʘʟʘʪʝʣʠ ʢʦʨʨʝʣʷʮʠʠ ʧʦ ʇʠʨʩʦʥʫ ʠ ʉʧʠʨʤʝʥʫ  

ʜʣʷ ʫʯʠʪʳʚʘʝʤʳʭ ʬʘʢʪʦʨʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ 

ʇʦʢʘʟʘʪʝʣʠ 

ʉʫʤʤʘ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ 

ʚʦʟʜʫʭʘ, ᴈ ʉʫʤʤʘ ʦʩʘʜʢʦʚ, ʤʤ 

ɺʳʩʦʪʘ ʛʝʥ. 

ʧʦʙʝʛʘ 

ʏʠʩʣʦ ʧʘʨ ʣʠʩʪʴʝʚ 

ʥʘ ʧʦʙʝʛ 

ɺʳʩʦʪʘ ʛʝʥ. 

ʧʦʙʝʛʘ 

ʏʠʩʣʦ ʧʘʨ ʣʠʩʪʴʝʚ 

ʥʘ ʧʦʙʝʛ 

rʭ,y 0,02 0,41 0,32 -0,01 

r s 0,21 -0,31 0,67 0,45 

n 6 6 6 6 

z 0,02 0,44 0,33 -0,01 

sez 0,57 0,57 0,57 0,57 

cy 1,96 1,96 1,96 1,96 

zl -1,11 -0,69 -0,79 -1,14 

zu 1,15 1,57 1,46 1,12 

rl -0,80 -0,60 -0,66 -0,81 

ru 0,81 0,91 0,89 0,80 

ʇʨʠʤʝʯʘʥʠʝ: rʭ,y ï ʣʠʥʝʡʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ, rs ï ʨʘʥʛʦʚʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ ʉʧʠʨʤʝʥʘ, n ï ʚʳʙʦʨʢʘ, z ï ʢʨʠʪʝʨʠʡ ʌʠʰʝʨʘ, sez ï ʩʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ z, cy ï ʢʚʘʥʪʠʣʴ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, zl ï ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ z, zu ï ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʘ z, rl ï ʥʠʞʥʷʷ 

ʛʨʘʥʠʮʘ r, ru ï ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʘ r. 

 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʣʠʥʝʡʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʦʛʫʪ ʟʘʚʠʩʝʪʴ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʥʝ ʩʪʦʣʴʢʦ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʩʢʦʣʴʢʦ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, 

ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʩʚʷʟʘʥʘ ʩ ʜʝʬʠʮʠʪʦʤ ʚʣʘʛʠ, ʚʦʟʥʠʢʘʶʱʠʤ ʧʦ ʧʨʠʯʠʥʝ ʩʪʦʢʘ ʠ 

ʠʩʧʘʨʝʥʠʷ ʚʳʧʘʜʘʶʱʠʭ ʦʩʘʜʢʦʚ ʩʦ ʩʢʘʣʠʩʪʳʭ ʩʢʣʦʥʦʚ, ʛʜʝ ʧʨʦʠʟʨʘʩʪʘʝʪ ʧʦʧʫʣʷʮʠʷ. 

ʋʭʫʜʰʘʝʪ ʩʠʪʫʘʮʠʶ ʱʝʙʥʠʩʪʳʡ ʭʦʨʦʰʦ ʧʨʦʛʨʝʚʘʝʤʳʡ ʩʢʣʦʥ, ʥʘ ʢʦʪʦʨʦʤ ʩʝʣʷʪʩʷ ʨʘʩʪʝʥʠʷ, 

ʩʧʦʩʦʙʥʳʡ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʪʝʧʣʦ, ʠʟʣʫʯʘʝʤʦʝ ʩʦʣʥʮʝʤ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ ʥʘ ʵʢʦʪʦʧʝ ʩʫʱʝʩʪʚʫʝʪ 

ʩʚʦʡ ʤʠʢʨʦʢʣʠʤʘʪ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʙʳʩʪʨʦʤʫ ʠʩʧʘʨʝʥʠʶ ʚʣʘʛʠ. ɼʘʥʥʳʡ ʚʳʚʦʜ ʤʦʞʥʦ 

ʧʦʜʢʨʝʧʠʪʴ, ʦʧʝʨʠʨʫʷ ʛʝʥʝʨʘʣʴʥʳʤʠ ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʨʘʟʥʦʛʦʜʠʯʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ. ʊʘʢ, ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʠʭ ʦʪʤʝʯʝʥʳ ʚ 2024 ʛ. ʩ ʥʘʠʙʦʣʝʝ ʭʦʣʦʜʥʳʤ 
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ʚʝʛʝʪʘʮʠʦʥʥʳʤ ʧʝʨʠʦʜʦʤ, ʦʙʠʣʴʥʳʤʠ ʦʩʘʜʢʘʤʠ ʠ ʧʦʟʜʥʠʤ ʮʚʝʪʝʥʠʝʤ ʨʘʩʪʝʥʠʡ (ʪʘʙʣ. 2). 

ɹʦʣʴʰʠʥʩʪʚʦ ʤʠʥʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʩʨʝʜʥʠʭ ʦʪʤʝʯʝʥʦ ʚ 2023 ʛ. ʩ ʙʦʣʝʝ ʟʘʩʫʰʣʠʚʳʤ 

ʚʝʛʝʪʘʮʠʦʥʥʳʤ ʧʝʨʠʦʜʦʤ ʜʣʷ ʨʘʩʪʝʥʠʡ. ɿʘʩʫʰʣʠʚʳʝ ʫʩʣʦʚʠʷ ʤʦʛʣʠ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ 

ʥʘʩʪʫʧʣʝʥʠʝ ʨʘʥʥʝʛʦ ʮʚʝʪʝʥʠʷ ʨʘʩʪʝʥʠʡ ʠ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʠʭ ʢʨʘʡʥʝʡ ʥʠʟʢʦʨʦʩʣʦʩʪʠ ʚ ʨʷʜʫ 

ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ. 

ʈʘʩʪʝʥʠʷ ʩʦʣʥʮʝʮʚʝʪʘ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʠʤʠ ʜʝʢʦʨʘʪʠʚʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ; ʧʨʠ ʵʪʦʤ ʠʭ 

ʮʚʝʪʢʠ ʚ ʩʦʮʚʝʪʠʠ ʨʘʩʢʨʳʚʘʶʪʩʷ ʧʦʦʯʝʨʝʜʥʦ ʠ ʧʨʦʷʚʣʷʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʛʝʣʠʦʪʨʦʧʠʟʤʫ. 

ʉʧʫʩʪʷ ʤʝʩʷʮ ʧʦʩʣʝ ʮʚʝʪʝʥʠʷ (10.08.2022 ʛ.) ʚ ʠʥʪʨʦʜʫʢʮʠʦʥʥʳʭ ʮʝʣʷʭ ʙʳʣʠ ʩʦʙʨʘʥʳ 

ʧʣʦʜʳ ʠ ʩʝʤʝʥʘ ʨʘʩʪʝʥʠʡ ʩʦʣʥʮʝʮʚʝʪʘ. ʉʝʤʝʥʘ ʩ ʩʦʛʥʫʪʳʤ ʟʘʨʦʜʳʰʝʤ ʠ ʦʙʠʣʴʥʳʤ 

ʵʥʜʦʩʧʝʨʤʦʤ. ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 30 ʛʝʥʝʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ ʎʇ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 4. 

 

ʊʘʙʣʠʮʘ 4 ï ʄʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʩʝʤʷʥ ʠ ʩʝʤʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ 

H. nummularium (n = 30) 

ʇʘʨʘʤʝʪʨʳ M Ñm CV, % min max 

ɼʣʠʥʘ ʢʦʨʦʙʦʯʢʠ, ʩʤ 0,71 0,09 29,56 0,49 0,86 

ʐʠʨʠʥʘ ʢʦʨʦʙʦʯʢʠ, ʩʤ 0,55 0,03 23,15 0,35 0,62 

ʏʠʩʣʦ ʢʦʨʦʙʦʯʝʢ ʥʘ ʧʦʙʝʛ, ʰʪ. 5,62 0,95 38,22 3,00 10,00 

ɼʣʠʥʘ ʩʝʤʝʥʠ, ʤʤ 2,13 0,98 24,36 1,60 2,50 

ʏʠʩʣʦ ʚʳʧʦʣʥʝʥʥʳʭ ʩʝʤʷʥ ʥʘ ʢʦʨʦʙʦʯʢʫ, ʰʪ. 8,71 0,80 23,12 6,00 10,00 

ʏʠʩʣʦ ʥʝ ʚʳʧʦʣʥʝʥʥʳʭ ʩʝʤʷʥ ʥʘ ʢʦʨʦʙʦʯʢʫ, ʰʪ. 10,60 1,15 10,25 5,00 18,00 

ʈʉʇ ʥʘ ʧʦʙʝʛ, ʰʪ. 43,51 1,06 23,05 24,00 54,00 

ʇʉʇ ʥʘ ʧʦʙʝʛ, ʰʪ. 96,52 2,15 28,23 45,00 118,00 

ʂʉʇ ʥʘ ʧʦʙʝʛ, % 45,07   25,60 98,84 

 

ʂʦʨʦʙʦʯʢʠ ʜʣʠʥʦʡ 0,71 ʩʤ (ʦʪ 0,49 ʜʦ 0,86 ʩʤ) ʩʦʩʪʦʷʪ ʠʟ ʧʣʦʪʥʳʭ ʢʦʨʠʯʥʝʚʳʭ ʩʝʤʷʥ, 

ʧʦʭʦʞʠʭ ʥʘ ʦʨʝʰʝʢ, ʜʣʠʥʦʡ 2,13 ʤʤ. ʏʠʩʣʦ ʟʘʚʷʟʘʚʰʠʭʩʷ ʟʨʝʣʳʭ ʩʝʤʷʥ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 

8,71 ʰʪ. ʥʘ ʢʦʨʦʙʦʯʢʫ, ʘ ʯʠʩʣʦ ʥʝ ʚʳʧʦʣʥʝʥʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʝ ʟʘʚʷʟʘʚʰʠʭʩʷ, ʧʦʚʨʝʞʜʝʥʥʳʭ 

ï 10,60 ʰʪ. ʈʝʘʣʴʥʘʷ ʩʝʤʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʥʘ ʦʜʠʥ ʧʦʙʝʛ ʩʦʩʪʘʚʣʷʝʪ 43,51 ʩʝʤʝʥʠ, ʯʪʦ 

ʫʩʪʫʧʘʝʪ ʟʥʘʯʝʥʠʶ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘ ʦʜʠʥ ʧʦʙʝʛ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ 

(96,52 ʰʪ.). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʦʵʬʬʠʮʠʝʥʪ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʥʘ ʦʜʠʥ ʧʦʙʝʛ ʠʤʝʝʪ 

ʥʝʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ï ʜʦ 45 %. ʉʫʱʝʩʪʚʫʶʪ ʩʚʝʜʝʥʠʷ ʦ ʩʥʠʞʝʥʠʠ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʜʦ 70 % ʜʣʷ ʩʦʣʥʮʝʮʚʝʪʘ ʤʦʥʝʪʦʣʠʩʪʥʦʛʦ ʟʘ ʩʯʝʪ ʩʪʝʨʠʣʠʟʘʮʠʠ ʩʝʤʷʟʘʯʘʪʢʦʚ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ 

ʨʘʟʚʠʪʠʷ, ʯʪʦ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʩʪʨʘʪʝʛʠʝʡ ʨʘʟʚʠʪʠʷ ʚʠʜʘ [4]. 

ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʨʝʘʣʴʥʦʡ ʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʜʘʥʥʳʤʠ ʢʦʣʣʝʛ ʠ ʥʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʦʩʭʦʜʷʪ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʧʦʧʫʣʷʮʠʠ 

çʃʦʤʦʚʢʘè ʧʦ ʨʝʢʝ ɹʝʣʦʡ ʧʦ ʪʘʢʠʤ ʧʘʨʘʤʝʪʨʘʤ, ʢʘʢ: ʯʠʩʣʦ ʩʝʤʷʥ ʚ ʢʦʨʦʙʦʯʢʝ (4-7 ʩʝʤʷʥ), 

ʈʉʇ (12-36 %) ʠ ʇʉʇ (14-42 %) [19]. ʅʦ ʢʦʵʬʬʠʮʠʝʥʪ ʩʝʤʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʚ ʠʟʫʯʝʥʥʦʡ 

ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʫʩʪʫʧʘʝʪ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʠʟ ʧʦʧʫʣʷʮʠʠ çʃʦʤʦʚʢʘè ʠ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 45 %. 

ʉʝʤʝʥʘʤ ʩʦʣʥʮʝʮʚʝʪʘ ʤʦʥʝʪʥʦʛʦ ʩʚʦʡʩʪʚʝʥʥʦ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʧʦʢʦʷ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʵʥʜʦʛʝʥʥʳʡ ʥʝʛʣʫʙʦʢʠʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʢʦʡ (ʅʌʇ). ʅʌʇ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʧʦʣʥʦʤ ʦʪʩʫʪʩʪʚʠʠ ʧʨʦʨʘʩʪʘʥʠʷ ʠʣʠ ʧʦʥʠʞʝʥʥʦʡ ʚʩʭʦʞʝʩʪʠ ʩʝʤʷʥ, ʘ ʥʝʨʝʜʢʦ ʚ ʩʫʞʝʥʠʠ 

ʜʠʘʧʘʟʦʥʘ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠʣʠ ʩʚʝʪʦʚʳʭ ʫʩʣʦʚʠʡ ʧʨʦʨʘʩʪʘʥʠʷ. ʅʌʇ ʦʙʳʯʥʦ ʧʦʩʪʝʧʝʥʥʦ 

ʠʩʯʝʟʘʝʪ ʚ ʧʨʦʮʝʩʩʝ ʩʫʭʦʛʦ ʭʨʘʥʝʥʠʷ ʩʝʤʷʥ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʚʘʨʴʠʨʫʝʪ ʫ ʨʘʟʥʳʭ ʚʠʜʦʚ 

ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʩʫʪʦʢ ʜʦ 5-12 ʤʝʩ. ʅʌʇ ʤʦʞʝʪ ʙʳʪʴ ʥʘʨʫʰʝʥ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʳʭ 

ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ [20, 21].  

ʇʝʨʚʳʝ ʚʩʭʦʜʳ H. nummularium ʦʪʤʝʯʝʥʳ ʫʞʝ ʩʧʫʩʪʷ 5 ʜʥʝʡ ʧʦʩʣʝ ʧʦʩʝʚʘ ʚ ʦʙʨʘʟʮʘʭ 

ʩʦ ʩʪʠʤʫʣʷʮʠʝʡ (ˉ 1) ʠ ʙʝʟ ʤʫʣʴʯʠʨʦʚʘʥʠʷ (ˉ 3). ʉʧʫʩʪʷ ʪʨʦʝ ʩʫʪʦʢ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʨʦʩʪʢʦʚ 

ʫʚʝʣʠʯʠʣʦʩʴ ʚ ʦʜʥʦʤ ʠʟ ʧʨʝʞʥʠʭ ʦʙʨʘʟʮʦʚ ʠ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʧʝʨʚʳʝ ʚ ʜʚʫʭ ʦʩʪʘʣʴʥʳʭ. 

ɺʩʭʦʜʳ ʚ ʦʙʨʘʟʮʘʭ ʧʦʷʚʣʷʶʪʩʷ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʧʦ 2-3 ʧʨʦʨʦʩʪʢʘ ʯʝʨʝʟ ʢʘʞʜʳʝ ʥʝʩʢʦʣʴʢʦ 

ʩʫʪʦʢ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʝʧʣʠʯʥʳʭ ʫʩʣʦʚʠʡ (ˉ 4), ʚ ʢʦʪʦʨʳʭ ʠʭ ʯʠʩʣʝʥʥʦʩʪʴ ʟʘʤʝʪʥʦ ʚʳʰʝ 
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(ʨʠʩ. 3). ʇʦʩʝʚ ʩʝʤʷʥ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʦʙʨʘʟʮʝ (ˉ 2) ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʥʪʘ ʦʢʘʟʘʣʩʷ ʤʘʣʦ 

ʨʝʟʫʣʴʪʘʪʠʚʥʳʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʚ ʜʘʥʥʦʤ ʚʘʨʠʘʥʪʝ ʦʧʳʪʘ ʙʳʣʘ ʩʦʟʜʘʥʘ ʠʤʠʪʘʮʠʷ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʩʦʣʥʮʝʮʚʝʪʘ. ʂ ʢʦʥʮʫ ʦʧʳʪʘ ʥʘʠʙʦʣʝʝ ʞʠʟʥʝʩʧʦʩʦʙʥʳʤ 

ʦʢʘʟʘʣʩʷ ʦʙʨʘʟʝʮ ʩʦ ʩʪʠʤʫʣʷʮʠʝʡ, ʧʦʩʢʦʣʴʢʫ ʛʠʧʦʢʦʪʠʣʴ ʧʨʦʨʦʩʪʢʦʚ ʥʝ ʧʦʜʩʳʭʘʝʪ ʠ 

ʧʨʦʜʦʣʞʘʝʪ ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʚʦ ʚʨʝʤʝʥʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʩʭʦʜʦʚ ʦʩʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ. ʊʝʧʣʠʯʥʳʝ 

ʫʩʣʦʚʠʷ ʦʢʘʟʳʚʘʶʪ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʨʫʞʥʦʩʪʴ ʚʩʭʦʜʦʚ ʵʪʦʛʦ ʚʠʜʘ, ʥʦ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʪʷʛʠʚʘʥʠʝ ʛʠʧʦʢʦʪʠʣʷ ʫ ʧʨʦʨʦʩʪʢʦʚ, ʚ ʧʦʩʣʝʜʩʪʚʠʠ ʠʭ ʧʦʣʝʛʘʥʠʝ ʠ ʚʳʧʘʜ. ʉ 

ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʧʦ ʤʝʨʝ ʧʨʦʷʚʣʝʥʠʷ ʩʦʣʥʝʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʥʘʙʣʶʜʘʶʪʩʷ ʫʩʳʭʘʥʠʝ ʠ 

ʛʠʙʝʣʴ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʦʨʦʩʪʢʦʚ. ɽʜʠʥʠʯʥʳʝ ʵʢʟʝʤʧʣʷʨʳ ʩʧʦʩʦʙʥʳ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ. 

ʕʥʝʨʛʠʷ ʧʨʦʨʘʩʪʘʥʠʷ ʜʣʷ ʦʙʨʘʟʮʦʚ ʩʦʩʪʘʚʠʣʘ ʦʪ 0,14 % ʜʦ 1,71 %.  

 

 
ʈʠʩʫʥʦʢ 3 ï ɻʨʫʥʪʦʚʘʷ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ H. nummularium ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ 

 

ʉʪʠʤʫʣʠʨʫʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʢʘʢ ʧʦʢʘʟʘʣ ʦʧʳʪ, ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ 

ʩʧʦʩʦʙʦʤ ʧʦʣʫʯʝʥʠʷ ʩʝʷʥʮʝʚ ʩʦʣʥʮʝʮʚʝʪʘ ʤʦʥʝʪʥʦʛʦ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʪʝʧʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ 

ʧʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ ʧʨʦʠʩʭʦʜʠʪ ʨʘʚʥʦʤʝʨʥʦ ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʚʩʭʦʜʦʚ. ɺʦʟʤʦʞʥʦʩʪʴ 

ʩʦʭʨʘʥʝʥʠʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʠʭ ʯʠʩʣʘ ʚ ʜʘʥʥʦʤ ʦʙʨʘʟʮʝ ʚʳʰʝ, ʝʩʣʠ ʯʝʨʝʜʦʚʘʪʴ ʨʝʞʠʤ 

ʧʨʦʚʝʪʨʠʚʘʥʠʷ ʩ ʦʩʚʝʱʝʥʠʝʤ ʧʦ ʜʦʩʪʠʞʝʥʠʠ ʚʩʭʦʜʘʤʠ ʶʚʝʥʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʆʩʥʦʚʘʥʠʷ ʧʦʙʝʛʦʚ ʶʚʝʥʠʣʴʥʳʭ ʨʘʩʪʝʥʠʡ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ ʜʠʘʤʝʪʨʝ, ʧʨʠʦʙʨʝʪʘʶʪ 

ʢʦʨʠʯʥʝʚʳʡ ʮʚʝʪ ʟʘ ʩʯʝʪ ʦʙʨʘʟʦʚʘʥʠʷ ʪʦʥʢʦʛʦ ʩʣʦʷ ʧʝʨʠʜʝʨʤʳ, ʨʘʟʚʠʚʘʝʪʩʷ ʦʧʫʰʝʥʠʝ. ʂ 

ʢʦʥʮʫ ʜʘʥʥʦʛʦ ʚʦʟʨʘʩʪʥʦʛʦ ʧʝʨʠʦʜʘ ʤʦʣʦʜʳʝ ʨʘʩʪʝʥʠʷ ʥʘʯʠʥʘʶʪ ʦʙʨʘʟʦʚʳʚʘʪʴ ʙʦʢʦʚʳʝ 

ʧʦʙʝʛʠ (ʨʠʩ. 4ʘ). ɿʘ ʩʯʝʪ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʶʚʝʥʠʣʴʥʳʝ ʨʘʩʪʝʥʠʷ ʩʧʦʩʦʙʥʳ 

ʧʨʦʷʚʣʷʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʷʨʢʦʤʫ ʦʩʚʝʱʝʥʠʶ ʠ ʚ ʮʝʣʦʤ ʢ ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ.  

ɺʳʨʘʱʝʥʥʳʝ ʩʝʷʥʮʳ ʧʦ ʜʦʩʪʠʞʝʥʠʠ ʚʠʨʛʠʥʠʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʳʣʠ ʧʝʨʝʥʝʩʝʥʳ ʚ 

ʦʪʢʨʳʪʳʡ ʛʨʫʥʪ ʥʘ ʦʧʳʪʥʳʡ ʫʯʘʩʪʦʢ. ʀʟ 15 ʚʝʛʝʪʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ ʩʦʣʥʮʝʮʚʝʪʘ ʩ ʨʘʟʚʠʪʦʡ 

ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ ʧʝʨʝʞʠʣʠ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʧʦʜ ʩʥʝʛʦʤ ʚʩʝʛʦ 3 ʦʩʦʙʠ. ɺ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ 

ʣʘʙʦʨʘʪʦʨʥʳʝ ʫʩʣʦʚʠʷ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʨʠʨʦʜʥʳʭ, ʝʱʝ ʥʝʦʢʨʝʧʰʠʝ ʚʠʨʛʠʥʠʣʴʥʳʝ ʩʝʷʥʮʳ 

ʤʦʛʣʠ ʧʣʦʭʦ ʧʝʨʝʥʝʩʪʠ ʷʨʦʚʠʟʘʮʠʶ. ʕʪʦ ʤʦʛʣʦ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʛʠʙʝʣʠ ʤʦʣʦʜʳʭ ʨʘʩʪʝʥʠʡ. ʅʘ 

ʚʪʦʨʦʡ ʛʦʜ ʞʠʟʥʠ ʚʩʝ ʪʨʠ ʦʩʦʙʠ ʚ ʘʚʛʫʩʪʝ ʧʝʨʝʰʣʠ ʚ ʩʪʘʜʠʶ ʤʦʣʦʜʳʭ ʛʝʥʝʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʣʥʮʝʮʚʝʪ ʤʦʥʝʪʥʳʡ ʚ ʫʩʣʦʚʠʷʭ ʢʫʣʴʪʫʨʳ ʟʘʧʦʚʝʜʥʠʢʘ ʧʨʦʭʦʜʠʪ ʧʝʨʠʦʜ 

ʨʘʟʚʠʪʠʷ ʦʪ ʩʝʤʝʥʠ ʜʦ ʮʚʝʪʝʥʠʷ ʟʘ 18 ʤʝʩʷʮʝʚ (ʨʠʩ. 4ʙ).  
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ɼʘʪʳ ʧʦʷʚʣʝʥʠʷ ʧʨʦʨʦʩʪʢʦʚ

ˉ 1 ˉ 2 ˉ 3 ˉ 4ʆʙʨʘʟʮʳ:
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ʘ ʙ 

ʈʠʩʫʥʦʢ 4 ï ʖʚʝʥʠʣʴʥʳʝ ʨʘʩʪʝʥʠʷ H. nummularium (ʘ), ʤʦʣʦʜʦʝ ʛʝʥʝʨʘʪʠʚʥʦʝ 

ʨʘʩʪʝʥʠʝ-ʠʥʪʨʦʜʫʮʝʥʪ (ʙ) 

 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ ʤʦʣʦʜʳʝ ʨʘʩʪʝʥʠʷ H. nummularium ʜʦʩʪʠʛʣʠ ʪʨʝʭʣʝʪʥʝʛʦ 

ʚʦʟʨʘʩʪʘ ʠ ʟʘʤʝʪʥʦ ʫʚʝʣʠʯʠʣʠʩʴ ʚ ʨʘʟʤʝʨʝ. ɺ ʢʦʣʠʯʝʩʪʚʝ ʪʨʝʭ ʦʩʦʙʝʡ ʨʘʩʪʝʥʠʷ ʮʚʝʪʫʪ ʠ 

ʧʣʦʜʦʥʦʩʷʪ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ. ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʝʥʦ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʧʨʦʨʦʩʪʢʦʚ ʚʦʢʨʫʛ 

ʤʘʪʝʨʠʥʩʢʠʭ ʦʩʦʙʝʡ-ʠʥʪʨʦʜʫʮʝʥʪʦʚ ʚ ʪʝʢʫʱʝʤ ʛʦʜʫ. ʆʩʥʦʚʥʦʡ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ʩʦʣʥʮʝʮʚʝʪʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʢʦʥʮʝ ʤʘʷ ï ʥʘʯʘʣʝ ʠʶʥʷ, ʥʦ ʚ ʫʩʣʦʚʠʷʭ ʢʫʣʴʪʫʨʳ ʦʪʤʝʯʘʝʪʩʷ ʚʪʦʨʠʯʥʦʝ 

ʮʚʝʪʝʥʠʝ ʨʘʩʪʝʥʠʡ ʚ ʘʚʛʫʩʪʝ.  

ʇʦ ʩʫʤʤʝ ʦʮʝʥʦʢ ʠʤʝʶʱʠʭʩʷ ʧʦʢʘʟʘʪʝʣʝʡ ʰʢʘʣʳ ʈ.ɸ. ʂʘʨʧʠʩʦʥʦʚʦʡ, H. nummularium 

ʚʭʦʜʠʪ ʚ ʛʨʫʧʧʫ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚʠʜʦʚ (10 ʙʘʣʣʦʚ): ʧʦ ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʠʤʝʝʪ 

ʩʭʦʜʩʪʚʦ ʩ ʨʘʩʪʝʥʠʷʤʠ ʠʟ ʧʨʠʨʦʜʥʦʡ ʧʦʧʫʣʷʮʠʠ; ʧʨʠʩʫʪʩʪʚʫʝʪ ʩʘʤʦʩʝʚ ʢʘʢ ʚʳʩʰʘʷ ʩʪʝʧʝʥʴ 

ʘʜʘʧʪʘʮʠʠ ʚ ʢʫʣʴʪʫʨʝ; ʥʝ ʧʦʚʨʝʞʜʘʝʪʩʷ ʚʨʝʜʠʪʝʣʷʤʠ ʠ ʙʦʣʝʟʥʷʤʠ, ʥʦ ʤʦʣʦʜʳʝ ʨʘʩʪʝʥʠʷ-

ʠʥʪʨʦʜʫʮʝʥʪʳ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʥʝ ʫʩʪʦʡʯʠʚʳ ʢ ʤʦʨʦʟʫ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʘ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʫʩʧʝʰʥʦʩʪʠ ʠʥʪʨʦʜʫʢʮʠʠ ʩʦʣʥʮʝʮʚʝʪʘ, ʧʦʩʢʦʣʴʢʫ ʥʝʦʙʭʦʜʠʤʦ 

ʥʘʙʣʶʜʝʥʠʝ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʟʘ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʨʘʩʪʝʥʠʷʤʠ ʥʘ ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʉʦʣʥʮʝʮʚʝʪ ʤʦʥʝʪʥʳʡ ʢʨʘʡʥʝ ʨʝʜʢʦ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʖʞʥʦ-ʋʨʘʣʴʩʢʦʛʦ 

ʟʘʧʦʚʝʜʥʠʢʘ. ɺ ʫʩʣʦʚʠʷʭ ʣʝʩʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʨʘʩʪʝʥʠʷ H. nummularium ʩʝʣʷʪʩʷ ʥʘ ʩʢʘʣʠʩʪʳʭ 

ʠʟʚʝʩʪʢʦʚʳʭ ʩʢʣʦʥʘʭ ʩ ʱʝʙʥʠʩʪʦʡ ʧʦʯʚʦʡ, ʟʘʥʠʤʘʝʤʳʭ ʧʝʪʨʦʬʠʪʥʦ-ʩʪʝʧʥʳʤʠ 

ʛʨʫʧʧʠʨʦʚʢʘʤʠ, ʚʢʣʶʯʘʶʱʠʤʠ, ʥʘ ʧʨʠʤʝʨʝ ʮʝʥʦʧʦʧʫʣʷʮʠʠ ʟʘʧʦʚʝʜʥʠʢʘ, ʩʦʨʥʳʝ ʚʠʜʳ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʩʪʝʥʠʷ ʨʘʟʚʠʚʘʶʪ ʧʣʦʪʥʳʝ ʮʚʝʪʫʱʠʝ ʢʫʩʪʳ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʩ ʭʦʨʦʰʝʡ ʦʩʚʝʱʝʥʥʦʩʪʴʶ, ʪʘʢ ʢʘʢ ʨʘʩʪʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʛʝʣʠʦʬʠʪʘʤ. 

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʙʠʣʠʝ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚ ʧʝʨʠʦʜ ʠʭ ʘʢʪʠʚʥʦʛʦ 

ʨʦʩʪʘ ʠ ʮʚʝʪʝʥʠʷ, ʦʢʘʟʳʚʘʶʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʨʦʢʠ ʮʚʝʪʝʥʠʷ ʠ ʣʠʥʝʡʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʨʘʩʪʝʥʠʡ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʠʜ ʪʨʝʙʦʚʘʪʝʣʝʥ ʢ ʪʝʨʤʠʯʝʩʢʠʤ ʠ ʚʦʜʥʳʤ ʨʝʩʫʨʩʘʤ. ʅʘʨʷʜʫ ʩ 

ʛʝʥʝʨʘʪʠʚʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, ʝʱʝ ʙʦʣʝʝ ʧʨʠʪʷʟʘʪʝʣʴʥʳʤʠ ʢ ʨʝʞʠʤʫ ʚʣʘʞʥʦʩʪʠ, ʪʝʧʣʘ ʠ 

ʦʩʚʝʱʝʥʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʚʩʭʦʜʳ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʩʠʣʴʥʝʝ ʧʨʦʷʚʣʷʶʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 

ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʫʩʣʦʚʠʷʤ. ʍʨʘʥʝʥʠʝ ʩʚʝʞʝʩʦʙʨʘʥʥʳʭ ʩʝʤʷʥ ʚ ʩʫʭʠʭ ʫʩʣʦʚʠʷʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

6 ʤʝʩʷʮʝʚ ʦʢʘʟʘʣʦ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʠʭ ʚʩʭʦʞʝʩʪʴ. ʇʨʦʨʘʱʠʚʘʪʴ ʩʝʤʝʥʘ, ʥʘʨʷʜʫ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚ ʪʝʧʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʜʦ ʜʦʩʪʠʞʝʥʠʷ 

ʩʝʷʥʮʘʤʠ ʶʚʝʥʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʯʝʨʝʜʫʷ ʧʨʠ ʵʪʦʤ ʨʝʞʠʤ ʚʣʘʞʥʦʩʪʠ ʠ 

ʦʩʚʝʱʝʥʥʦʩʪʠ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʜʨʫʞʥʦʩʪʴ ʠ ʦʙʠʣʠʝ ʚʩʭʦʜʦʚ. ʇʦ ʤʝʨʝ ʨʘʟʚʠʪʠʷ 

ʩʝʷʥʮʝʚ ʚʥʝ ʪʝʧʣʠʮʳ ʚʩʭʦʜʳ ʩʪʦʠʪ ʟʘʪʝʥʷʪʴ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʷʤʳʭ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ. 

ʇʨʦʨʘʩʪʘʥʠʝ ʩʝʤʷʥ ʦʮʝʥʠʚʘʝʪʩʷ ʥʘʤʠ ʧʦ ʰʢʘʣʝ ʀ.ɺ. ɹʦʨʠʩʦʚʦʡ (1996) ʢʘʢ ʙʳʩʪʨʦʝ [22]. 

ʈʘʩʪʝʥʠʷ ʚ ʢʫʣʴʪʫʨʝ ʟʘʮʚʝʪʘʶʪ ʫʞʝ ʥʘ ʚʪʦʨʦʡ ʛʦʜ ʧʦʩʣʝ ʧʦʩʝʚʘ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʦʢʘʟʘʪʝʣʝʡ 
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ʩʝʤʝʥʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʮʝʥʦʧʦʧʫʣʷʮʠʠ H. nummularium ʦʢʘʟʘʣʠʩʴ ʥʠʟʢʠʤʠ: 

ʨʝʘʣʴʥʘʷ ʩʝʤʝʥʥʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ (43,51 ʰʪ. ʩʝʤʷʥ ʥʘ ʧʦʙʝʛ), ʵʥʝʨʛʠʷ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ (ʜʦ 

1,71 %), ʥʠʟʢʘʷ ʩʦʭʨʘʥʥʦʩʪʴ ʚʩʭʦʜʦʚ ʠ ʧʨʠʞʠʚʘʝʤʦʩʪʴ ʤʦʣʦʜʳʭ ʨʘʩʪʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ 

ʠʥʪʨʦʜʫʢʮʠʠ. ʅʦ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʤʘʪʝʨʠʥʩʢʠʝ ʨʘʩʪʝʥʠʷ-ʠʥʪʨʦʜʫʮʝʥʪʳ ʥʘʙʠʨʘʶʪ 

ʬʠʪʦʤʘʩʩʫ, ʭʦʨʦʰʦ ʮʚʝʪʫʪ ʠ ʧʣʦʜʦʥʦʩʷʪ, ʘ ʠʭ ʩʝʤʝʥʘ ʧʦʣʥʦʮʝʥʥʦ ʧʨʦʨʘʩʪʘʶʪ. ɺ ʫʩʣʦʚʠʷʭ 

ʠʥʪʨʦʜʫʢʮʠʠ ʩʦʣʥʮʝʮʚʝʪ ʤʦʥʝʪʥʳʡ ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥ ʢ ʛʨʫʧʧʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚʠʜʦʚ, 

ʧʦʩʢʦʣʴʢʫ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʨʷʜ ʧʦʢʘʟʘʪʝʣʝʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʰʢʘʣʝ. 

ʅʘ ʦʩʥʦʚʝ ʚʳʧʦʣʥʝʥʥʳʭ ʥʘʤʠ ʩʦʙʩʪʚʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ 

ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʝ ʛʝʥʝʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʘʜʘʧʪʠʨʦʚʘʥʳ ʢ ʤʝʩʪʘʤ ʩʚʦʝʛʦ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʟʘ ʩʯʝʪ ʞʠʟʥʝʥʥʦʡ ʬʦʨʤʳ (ʥʘʥʦʬʘʥʝʨʦʬʠʪ), ʢʩʝʨʦʤʦʨʬʥʦʩʪʠ ʩʪʨʦʝʥʠʷ 

ʩʪʝʣʶʱʠʭʩʷ ʧʦʙʝʛʦʚ, ʠʭ ʚʝʪʚʠʩʪʦʩʪʠ, ʥʘʣʠʯʠʶ ʦʧʫʰʝʥʠʷ ʥʘ ʣʠʩʪʴʷʭ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʨʘʩʪʝʥʠʷ 

ʧʨʦʷʚʣʷʶʪ ʚʳʩʦʢʫʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʚ ʩʚʦʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʥʠʰʝ. ʕʪʦ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ 

ʦ ʤʦʣʦʜʳʭ ʨʘʩʪʝʥʠʷʭ ʧʨʝʛʝʥʝʨʘʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʙʦʣʴʰʦʡ ʚʳʧʘʜ ʩʨʝʜʠ 

ʩʝʷʥʮʝʚ ʠ ʧʨʦʷʚʣʷʶʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʫʩʣʦʚʠʷʤ ʧʨʦʨʘʱʠʚʘʥʠʷ. ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʪʘʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʙʠʦʣʦʛʠʠ H. nummularium, ʢʘʢ ʥʠʟʢʘʷ ʚʩʭʦʞʝʩʪʴ ʠ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʧʨʦʨʦʩʪʢʦʚ, ʦʪʩʫʪʩʪʚʠʝ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ, ʪʨʝʙʦʚʘʪʝʣʴʥʦʩʪʴ 

ʨʘʩʪʝʥʠʡ ʢ ʧʦʯʚʝʥʥʳʤ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʫʟʢʘʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢ ʤʝʩʪʘʤ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʩʦʢʨʘʱʘʶʪ ʘʨʝʘʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʪʠʭ ʨʘʩʪʝʥʠʡ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʖʞʥʦʛʦ 

ʋʨʘʣʘ. 
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The features of the biology of the rare relict petrophytic-steppe species Helianthemum 

nummularium (L.) Mill., growing on steppe limestone slopes along the southeastern border of the 

South Ural Reserve, are discussed. Morphometric parameters of medium-aged plants have been 

established: mature bushes form from 8 to 48 shoots, depending on the habitat; the height of the 

generative shoot is on average 18.29 cm; inflorescences are loose, from 2 to 7.5 cm long, with an 

average of 5-6 flowers in diameter from 0.7 to 2.2 cm. The dependence of linear parameters on the 

influence of weather conditions during the period of active growth and flowering of plants has been 

determined: shoot height and the number of pairs of leaves per generative shoot depend on climatic 

conditions by 65-71 %. Based on the correlation analysis, the average dependence of linear 

parameters on the amount of atmospheric precipitation has been revealed. The metric parameters of 

the seeds have been established: the pods are on average 0.71 cm long, the seeds ï 2.13 mm long. 

The number of matured seeds that have started is on average 8.71 pcs. per box per, the number of 

unfulfilled ones is 10.60 pcs. The actual seed productivity per shoot is 43.51 seeds, while the potential 

seed productivity per shoot is 96.52 pcs. Dry storage of seeds at room temperature for 6 months 
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showed a positive result in their germination. When determining ground germination of seeds, the 

most optimal methods to obtaine seedlings were identified. The influence of growth stimulants and 

indoor soil in greenhouse conditions proved to be the most promising and favorable for obtaining 

friendly shoots. Over a three-year period, it was possible to grow young generative plants from seeds 

and introduce them at the experimental site of the reserve. A preliminary assessment of the success 

of the species' introduction on the experimental plot has been obtained. 

Key words: rare species, morphometric parameters of plants, seed productivity, seed 

germination, introduction. 
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ʀʟʫʯʝʥʦ ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʜʨʝʚʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ 

ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ï ʂʫʟʙʘʩʩʘ: 

19 ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʟʘʢʘʟʥʠʢʦʚ, 3 ʙʦʪʘʥʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ ʠ 

4 ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ʩʚʳʰʝ 250 ʪʳʩ. ʛʘ. ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʆʆʇʊ ʂʫʟʙʘʩʩʘ ʥʘʨʫʰʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʥʝʟʥʘʯʠʪʝʣʴʥʳ. 

ʀʩʢʣʶʯʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ, ʧʨʠʤʳʢʘʶʱʠʝ ʢ ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʘʤ ʠ 

ʪʝʨʨʠʪʦʨʠʷʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʢ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʤ 

ʧʨʝʜʧʨʠʷʪʠʷʤ: ʟʘʢʘʟʥʠʢʠ: ʂʠʪʘʪʩʢʠʡ, ʇʠʩʘʥʳʡ, ʋʚʘʣʳ ʩʝʣʘ ʃʫʯʰʝʛʦ; ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ 

ʂʦʩʪʝʥʢʦʚʩʢʠʝ ʩʢʘʣʳ; ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ: ʇʝʪʨʦʚʩʢʠʡ, ʈʫʜʥʠʯʥʳʡ ʙʦʨ, ʊʠʰʠʥʩʢʠʡ. ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ʵʪʠʭ ʆʆʇʊ ʦʪʤʝʯʝʥʦ ʨʘʟʨʫʰʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 

ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 20-60 % ʠ ʦʪʤʝʯʝʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ. ɼʨʝʚʝʩʥʳʝ 

ʥʘʩʘʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʣʘʙʣʝʥʥʳʤʠ ʠʣʠ ʩʠʣʴʥʦ ʦʩʣʘʙʣʝʥʥʳʤʠ ʜʝʨʝʚʴʷʤʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ï ʂʫʟʙʘʩʩ, ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ 

ʪʝʨʨʠʪʦʨʠʠ, ʜʠʛʨʝʩʩʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʜʨʝʚʝʩʥʳʝ 

ʥʘʩʘʞʜʝʥʠʷ. 

 

ɺʚʝʜʝʥʠʝ 

ɿʘʢʦʥ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ (ʆʆʇʊ) ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʪʨʘʢʪʦʚʢʝ ʦʧʨʝʜʝʣʷʝʪ, ʢʘʢ ʫʯʘʩʪʢʠ ʟʝʤʣʠ, ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚʦʟʜʫʰʥʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘʜ ʥʠʤʠ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʦʩʦʙʦʝ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʝ, ʥʘʫʯʥʦʝ, ʢʫʣʴʪʫʨʥʦʝ, 

ʵʩʪʝʪʠʯʝʩʢʦʝ, ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʳʝ ʠʟʲʷʪʳ ʠʟ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʜʣʷ ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥ ʨʝʞʠʤ ʦʩʦʙʦʡ ʦʭʨʘʥʳ [1]. ʆʥʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ 

ʚ ʩʦʭʨʘʥʝʥʠʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʧʦʜʜʝʨʞʘʥʠʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʵʢʦʩʠʩʪʝʤ ʠ ʫʣʫʯʰʝʥʠʠ ʢʘʯʝʩʪʚʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [2, 3]. 

ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ï ʂʫʟʙʘʩʩ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʶʛʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ. ʇʣʦʱʘʜʴ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʚ 

ʂʫʟʙʘʩʩʝ ʜʦʩʪʠʛʘʝʪ 150 ʪʳʩ. ʛʘ [4]. ʋʯʠʪʳʚʘʷ ʚʳʩʦʢʠʝ ʪʝʤʧʳ ʜʦʙʳʯʠ ʫʛʣʷ ʠ ʥʠʟʢʠʝ ʪʝʤʧʳ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʦʪʚʘʣʘʭ, ʢʦʣʠʯʝʩʪʚʦ ʥʘʨʫʰʝʥʥʳʭ ʟʝʤʝʣʴ ʢ 2030 

ʛʦʜʫ ʫʚʝʣʠʯʠʪʩʷ ʜʦ 400-500 ʪʳʩ. ʛʘ ʠ ʩʦʩʪʘʚʠʪ 4,2-5,2 % ʪʝʨʨʠʪʦʨʠʠ ʂʫʟʙʘʩʩʘ [5].  

ʉʦʛʣʘʩʥʦ çʅʘʮʠʦʥʘʣʴʥʦʤʫ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʨʝʡʪʠʥʛʫ ʨʝʛʠʦʥʦʚè, ʩʦʩʪʘʚʣʝʥʥʦʤʫ 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ çɿʝʣʝʥʳʡ ʧʘʪʨʫʣʴè, ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ʟʘʥʷʣʘ 62-ʝ ʤʝʩʪʦ ʚ 

ʈʦʩʩʠʠ ʠʟ 85 ʩʫʙʲʝʢʪʦʚ ʈʌ. 

ɺ 2005-2006 ʛʛ. ʢʦʣʣʝʢʪʠʚʦʤ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʛʦʨʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ (ʉʇɻɻʀ), ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʣʠ: ɺ.ʉ. ʃʠʪʚʠʥʝʥʢʦ, ʅ.ɺ. ʇʘʰʢʝʚʠʯ, 

ʖ.ɺ. ʐʫʚʘʣʦʚ, ʉ.ʀ. ʌʦʤʠʥ, ʀ.ɹ. ʄʦʚʯʘʥ, ʄ.ɺ. ʇʘʨʰʠʥʘ, ɽ.ʃ. ʉʯʘʩʪʣʠʚʮʝʚ, ʅ.ʖ. ɺʘʰʣʘʝʚʘ, 

ʆ.ɼ. ɸʥʦʰʠʥʘ, ɽ.ʇ. ɿʫʝʚ ʠ ʜʨ., ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʝʤʢʦʩʪʠ ʂʫʟʙʘʩʩʘ ï ʦʥʘ ʚ 

ʯʝʪʳʨʝ ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ [7-8]. 
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ɹʦʣʴʰʠʤ ʩʪʠʤʫʣʦʤ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʆʆʇʊ ʚ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʠʣʦʩʴ ʫʯʘʩʪʠʝ ʚ 

ʧʨʦʝʢʪʝ ɺʩʝʤʠʨʥʦʛʦ ʬʦʥʜʘ ʜʠʢʦʡ ʧʨʠʨʦʜʳ (World Wide Fund for Nature/WWF) çʆʙʝʩʧʝʯʝʥʠʝ 

ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ɸʣʪʘʡ-ʉʘʷʥʩʢʦʛʦ ʵʢʦʨʝʛʠʦʥʘè ʢʘʢ ʩʦʩʪʘʚʥʦʡ 

ʯʘʩʪʠ ʤʠʨʦʚʦʛʦ ʧʨʦʝʢʪʘ çGlobal ï 200è [9].  

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʨʘʟʚʠʪʠʷ ʩʝʪʠ ʆʆʇʊ ʂʫʟʙʘʩʩʘ ʩʪʘʣʦ ʫʯʘʩʪʠʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʧʨʦʛʨʘʤʤʝ ʩʦʟʜʘʥʠʷ ʢʣʶʯʝʚʳʭ ʙʦʪʘʥʠʯʝʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ [10, 11]. ʕʪʦʪ ʧʨʦʮʝʩʩ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʩʢʦʨʠʣʩʷ ʧʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʵʪʦʡ ʨʘʙʦʪʝ Plantlife International, ʢʦʪʦʨʘʷ ʚ 2007-2008 ʛʛ. 

ʬʠʥʘʥʩʠʨʦʚʘʣʘ ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ çʉʪʨʘʪʝʛʠʷ 

ʩʦʭʨʘʥʝʥʠʷ ʨʘʩʪʝʥʠʡ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʛʦ ʵʢʦʨʝʛʠʦʥʘ (ʥʘ ʧʨʠʤʝʨʝ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ)è, 

ʧʦʜʜʝʨʞʘʥʥʦʛʦ ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ [12].  

ʉʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʆʆʇʊ ʂʫʟʙʘʩʩʘ ʚʢʣʶʯʘʝʪ ʪʨʠ ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

(ɻʇɿ çʂʫʟʥʝʮʢʠʡ ɸʣʘʪʘʫè, ʅʇʇ çʐʦʨʩʢʠʡè, ɻʇʇ çʃʠʧʦʚʳʡ ʦʩʪʨʦʚè), 24 ʆʆʇʊ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ 4 ʆʆʇʊ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ [13]. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʆʆʇʊ ʂʫʟʙʘʩʩʘ ʩʦʩʪʘʚʣʷʝʪ 698 279 ʛʘ. 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʆʆʇʊ) ʂʫʟʙʘʩʩʘ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʆʆʇʊ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʂʫʟʙʘʩʩʘ ï 19 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʟʘʢʘʟʥʠʢʦʚ, 3 ʙʦʪʘʥʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ ʠ 4 ʧʨʠʨʦʜʥʳʭ 

ʢʦʤʧʣʝʢʩʘ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ʩʚʳʰʝ 250 ʪʳʩ. ʛʘ [14]. 

ʋʨʦʚʝʥʴ ʜʠʛʨʝʩʩʠʠ ʪʨʘʚʷʥʦʛʦ ʧʦʢʨʦʚʘ ʦʮʝʥʠʚʘʣʩʷ ʧʦ ʤʝʪʦʜʠʢʝ ʅ.ʉ. ʂʘʟʘʥʩʢʦʡ ʩ 

ʩʦʘʚʪʦʨʘʤʠ [15] ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʛʨʘʜʘʮʠʡ ʩ I ʧʦ V ʢʣʘʩʩʳ: I ï ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ 

ʧʣʦʱʘʜʠ ʣʠʰʝʥʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʩʦʭʨʘʥʷʶʪʩʷ ʣʠʰʴ ʧʷʪʥʘ ʩʦʨʥʷʢʦʚ ʠ ʦʜʥʦʣʝʪʥʠʢʦʚ, 

ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʤʝʥʝʝ 20 %; II  ï ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʩʦʩʪʦʠʪ ʠʟ ʘʥʪʨʦʧʦʪʦʣʝʨʘʥʪʥʳʭ ʚʠʜʦʚ, 

ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 20-60 %; III  ï ʙʦʣʴʰʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʩʠʥʘʥʪʨʦʧʥʳʭ ʚʠʜʦʚ, ʩʪʝʧʝʥʴ 

ʥʘʨʫʰʝʥʥʦʩʪʠ ʪʨʘʚʦʩʪʦʷ ʥʝ ʙʦʣʝʝ 5 %; IV ï ʬʣʦʨʠʩʪʠʯʝʩʢʠ ʥʝʧʦʣʥʦʯʣʝʥʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʙʝʟ 

ʧʨʠʟʥʘʢʦʚ ʜʠʛʨʝʩʩʠʠ, ʥʘʨʫʰʝʥʠʷ ʚ ʪʨʘʚʷʥʦʤ ʧʦʢʨʦʚʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳ; V ï ʜʠʛʨʝʩʩʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ: ʦʪʤʝʯʘʝʪʩʷ ʝʜʠʥʠʯʥʦʝ (ʜʦ 5 %) ʚʥʝʜʨʝʥʠʝ ʚʠʜʦʚ, ʥʝʭʘʨʘʢʪʝʨʥʳʭ 

ʜʘʥʥʦʤʫ ʪʠʧʫ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ.  

ɾʠʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʜʨʝʚʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʦʮʝʥʠʚʘʣʦʩʴ ʧʦ ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʝʥʠʷ 

ʢʨʦʥʳ, ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ ɺ.ɸ. ɸʣʝʢʩʝʝʚʘ [16] ʧʦ ʩʣʝʜʫʶʱʝʡ ʰʢʘʣʝ ʢʘʪʝʛʦʨʠʡ 

ʞʠʟʥʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʝʨʝʚʴʝʚ ʩ V ʧʦ I ʢʣʘʩʩʳ: V ï ʟʜʦʨʦʚʳʝ ʜʝʨʝʚʴʷ; IV ï ʦʩʣʘʙʣʝʥʥʳʝ 

(ʧʦʚʨʝʞʜʝʥʥʳʝ) ʜʝʨʝʚʴʷ; III  ï ʩʠʣʴʥʦ ʦʩʣʘʙʣʝʥʥʳʝ (ʩʠʣʴʥʦ ʧʦʚʨʝʞʜʝʥʥʳʝ) ʜʝʨʝʚʴʷ; II ï 

ʦʪʤʠʨʘʶʱʠʝ ʜʝʨʝʚʴʷ; 1 ï ʩʫʭʦʩʪʦʡ.  

ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʜʨʝʚʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ 

ʦʩʥʦʚʥʳʭ ʪʠʧʘʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʚʳʜʝʣʝʥʥʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ European Nature Information 

System [10, 11], ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʨʦʚʥʶ 2 EUNIS ʜʣʷ ʆʆʇʊ ʂʫʟʙʘʩʩʘ [12] ʥʘ ʧʨʦʙʥʳʭ 

ʧʣʦʱʘʜʢʘʭ ʜʣʷ ʪʨʘʚʷʥʠʩʪʳʭ ʩʦʦʙʱʝʩʪʚ 100 ʤ2 (n = 5-8), ʜʣʷ ʜʨʝʚʝʩʥʳʭ ï 625 ʤ2 (n = 10). 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʇʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʫʟʙʘʩʩʘ ʩʦʩʪʘʚʣʷʝʪ 28,3 ʯʝʣ. /ʢʤ2: ʥʘʠʙʦʣʴʰʘʷ 

ʧʣʦʪʥʦʩʪʴ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʂʫʟʥʝʮʢʦʡ ʢʦʪʣʦʚʠʥʝ, ʥʘʠʤʝʥʴʰʘʷ ï ʚ ʂʫʟʥʝʮʢʦʤ ɸʣʘʪʘʫ ʠ ɻʦʨʥʦʡ 

ʐʦʨʠʠ. ʅʘʠʙʦʣʴʰʘʷ ʜʠʛʨʝʩʩʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʦʪʤʝʯʝʥʘ ʚ ʆʆʇʊ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʚʙʣʠʟʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠʣʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʨʫʧʥʳʭ ʛʦʨʦʜʩʢʠʭ ʘʛʣʦʤʝʨʘʮʠʡ. ʊʘʤ ʞʝ 

ʦʪʤʝʯʝʥʦ ʧʦʥʠʞʝʥʥʦʝ ʞʠʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʜʨʝʚʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ.  

ɿʘʢʘʟʥʠʢ çɻʦʨʩʢʠʥʩʢʠʡè ʨʘʩʧʦʣʦʞʝʥ ʚʙʣʠʟʠ ʢʨʫʧʥʦʛʦ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ɻʦʨʩʢʠʥʦ, 

ʯʪʦ ʦʙʫʩʣʦʚʠʣʦ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʬʣʦʨʳ ʟʘʢʘʟʥʠʢʘ; ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ 

ʠʩʧʳʪʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʠ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ (ʪʘʙʣ. 1).  
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ʊʘʙʣʠʮʘ 1 ï ʉʦʩʪʦʷʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ʂʫʟʙʘʩʩʘ 

 

ʅʘʟʚʘʥʠʝ ʆʆʇʊ ʉʪʘʜʠʠ ʜʠʛʨʝʩʩʠʠ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʙʘʣʣ 

ɾʠʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʜʨʝʚʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʙʘʣʣ 

1 2 3 

ɿʘʢʘʟʥʠʢ ɸʥʪʠʙʝʩʩʢʠʡ IV ï ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ 

ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʜʠʛʨʝʩʩʠʠ 

V ï ʜʝʨʝʚʴʷ ʥʝ ʠʤʝʶʪ ʚʥʝʰʥʠʭ 

ʧʨʠʟʥʘʢʦʚ ʧʦʚʨʝʞʜʝʥʠʷ 

ʇʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ 

ɸʨʪʳʰʪʘ 

IV ï ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ 

ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʜʠʛʨʝʩʩʠʠ 

V ï ʜʝʨʝʚʴʷ ʥʝ ʠʤʝʶʪ ʚʥʝʰʥʠʭ 

ʧʨʠʟʥʘʢʦʚ ʧʦʚʨʝʞʜʝʥʠʷ 

ɿʘʢʘʟʥʠʢ ɸʨʯʝʢʘʩʩʢʠʡ 

ʢʨʷʞ 

IV ï ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ 

ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʜʠʛʨʝʩʩʠʠ 

V ï ʜʝʨʝʚʴʷ ʥʝ ʠʤʝʶʪ ʚʥʝʰʥʠʭ 

ʧʨʠʟʥʘʢʦʚ ʧʦʚʨʝʞʜʝʥʠʷ 

ɿʘʢʘʟʥʠʢ ɹʘʨʟʘʩʩʢʠʡ IV ï ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ 

ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʜʠʛʨʝʩʩʠʠ 

III ï ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʨʦʥʳ 

ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʛʫʩʪʦʪʳ 

ʢʨʦʥʳ 

ɿʘʢʘʟʥʠʢ ɹʘʯʘʪʩʢʠʝ 

ʩʦʧʢʠ 

IV ï ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ 

ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʜʠʛʨʝʩʩʠʠ 

III ï ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʨʦʥʳ 

ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʛʫʩʪʦʪʳ 

ʢʨʦʥʳ 

ɿʘʢʘʟʥʠʢ ɹʝʣʴʩʠʥʩʢʠʡ  IV ï ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ 

ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʜʠʛʨʝʩʩʠʠ 

V ï ʜʝʨʝʚʴʷ ʥʝ ʠʤʝʶʪ ʚʥʝʰʥʠʭ 

ʧʨʠʟʥʘʢʦʚ ʧʦʚʨʝʞʜʝʥʠʷ 

ɿʘʢʘʟʥʠʢ ɹʫʥʛʘʨʘʧʩʢʦ-

ɸʞʝʥʜʘʨʦʚʩʢʠʡ 

III ï ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʠʥʘʥʪʨʦʧʥʳʭ ʚʠʜʦʚ 

III ï ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʨʦʥʳ 

ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʛʫʩʪʦʪʳ 

ʢʨʦʥʳ 

ɿʘʢʘʟʥʠʢ ɻʦʨʩʢʠʥʩʢʠʡ III ï ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʠʥʘʥʪʨʦʧʥʳʭ 

ʚʠʜʦʚ 

V ï ʜʝʨʝʚʴʷ ʥʝ ʠʤʝʶʪ ʚʥʝʰʥʠʭ 

ʧʨʠʟʥʘʢʦʚ ʧʦʚʨʝʞʜʝʥʠʷ 

ɿʘʢʘʟʥʠʢ ʂʘʨʘʢʘʥʩʢʠʡ IV ï ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ 

ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʜʠʛʨʝʩʩʠʠ 

II ï ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʪʦʷʥʥʳʭ 

ʥʠʟʦʚʳʭ ʧʦʞʘʨʦʚ ʢʨʦʥʘ 

ʨʘʟʨʫʰʝʥʘ 

ɿʘʢʘʟʥʠʢ ʂʠʪʘʪʩʢʠʡ III ï ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʠʥʘʥʪʨʦʧʥʳʭ ʚʠʜʦʚ 

V ï ʜʝʨʝʚʴʷ ʥʝ ʠʤʝʶʪ ʚʥʝʰʥʠʭ 

ʧʨʠʟʥʘʢʦʚ ʧʦʚʨʝʞʜʝʥʠʷ 

ɿʘʢʘʟʥʠʢ ʂʦʢʫʡʩʢʦʝ 

ʙʦʣʦʪʦ 

IV ï ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ 

ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʜʠʛʨʝʩʩʠʠ 

V ï ʜʝʨʝʚʴʷ ʥʝ ʠʤʝʶʪ ʚʥʝʰʥʠʭ 

ʧʨʠʟʥʘʢʦʚ ʧʦʚʨʝʞʜʝʥʠʷ 

ʇʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ 

ʂʦʩʪʝʥʢʦʚʩʢʠʝ ʩʢʘʣʳ 

II ï ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʠʥʘʥʪʨʦʧʥʳʭ 

ʚʠʜʦʚ. 

V ï ʜʝʨʝʚʴʷ ʥʝ ʠʤʝʶʪ ʚʥʝʰʥʠʭ 

ʧʨʠʟʥʘʢʦʚ ʧʦʚʨʝʞʜʝʥʠʷ 

ɿʘʢʘʟʥʠʢ ʅʘʨʳʢʩʢʠʡ IV ï ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ 

ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʜʠʛʨʝʩʩʠʠ 

V ï ʜʝʨʝʚʴʷ ʥʝ ʠʤʝʶʪ ʚʥʝʰʥʠʭ 

ʧʨʠʟʥʘʢʦʚ ʧʦʚʨʝʞʜʝʥʠʷ 

ɿʘʢʘʟʥʠʢ ʅʠʞʥʝ-

ʊʦʤʩʢʠʡ 

III ï ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʠʥʘʥʪʨʦʧʥʳʭ 

ʚʠʜʦʚ 

III ï ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʨʦʥʳ 

ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʛʫʩʪʦʪʳ 

ʢʨʦʥʳ 

ʇʨʠʨʦʜʥʳʡ ʢʦʤʧʣʝʢʩ 

ʇʝʪʨʦʚʩʢʠʡ  

II ï ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʦ ʩʠʥʘʥʪʨʦʧʥʳʭ ʠ 

ʘʜʚʝʥʪʠʚʥʳʭ ʚʠʜʦʚ ʠ 

ʩʥʠʞʝʥʠʝ ʧʨʦʝʢʪʠʚʥʦʛʦ 

ʧʦʢʨʳʪʠʷ 

II ï ʤʥʦʛʦ ʩʫʭʦʩʪʦʷ ʠ 

ʦʪʤʠʨʘʶʱʠʭ ʜʝʨʝʚʴʷ 
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ɿʘʢʘʟʥʠʢ ʇʠʩʘʥʳʡ II ï ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʦ ʩʠʥʘʥʪʨʦʧʥʳʭ ʠ 

ʘʜʚʝʥʪʠʚʥʳʭ ʚʠʜʦʚ ʠ 

ʩʥʠʞʝʥʠʝ ʧʨʦʝʢʪʠʚʥʦʛʦ 

ʧʦʢʨʳʪʠʷ 

III ï ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʨʦʥʳ 

ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʛʫʩʪʦʪʳ 

ʢʨʦʥʳ 

ɿʘʢʘʟʥʠʢ ʈʘʟʜʦʣʴʥʳʡ III ï ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʠʥʘʥʪʨʦʧʥʳʭ 

ʚʠʜʦʚ 

III ï ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʨʦʥʳ 

ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʛʫʩʪʦʪʳ 

ʢʨʦʥʳ 

ɿʘʢʘʟʥʠʢ ʈʝʣʠʢʪʦʚʳʡ IV ï ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ 

ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʜʠʛʨʝʩʩʠʠ 

V ï ʜʝʨʝʚʴʷ ʥʝ ʠʤʝʶʪ ʚʥʝʰʥʠʭ 

ʧʨʠʟʥʘʢʦʚ ʧʦʚʨʝʞʜʝʥʠʷ 

ʇʨʠʨʦʜʥʳʡ ʢʦʤʧʣʝʢʩ 

ʈʫʜʥʠʯʥʳʡ ʙʦʨ   

II ï ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʦ ʩʠʥʘʥʪʨʦʧʥʳʭ ʠ 

ʘʜʚʝʥʪʠʚʥʳʭ ʚʠʜʦʚ ʠ 

ʩʥʠʞʝʥʠʝ ʧʨʦʝʢʪʠʚʥʦʛʦ 

ʧʦʢʨʳʪʠʷ 

II ï ʦʪʤʠʨʘʶʱʠʝ ʜʝʨʝʚʴʷ  

ɿʘʢʘʟʥʠʢ ʉʘʣʘʠʨʩʢʠʡ IV ï ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ 

ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʜʠʛʨʝʩʩʠʠ 

V ï ʜʝʨʝʚʴʷ ʥʝ ʠʤʝʶʪ ʚʥʝʰʥʠʭ 

ʧʨʠʟʥʘʢʦʚ ʧʦʚʨʝʞʜʝʥʠʷ 

ɿʘʢʘʟʥʠʢ 

ʉʘʣʪʳʤʘʢʦʚʩʢʠʡ 

IV ï ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ 

ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʜʠʛʨʝʩʩʠʠ 

V ï ʜʝʨʝʚʴʷ ʥʝ ʠʤʝʶʪ ʚʥʝʰʥʠʭ 

ʧʨʠʟʥʘʢʦʚ ʧʦʚʨʝʞʜʝʥʠʷ 

ʇʨʠʨʦʜʥʳʡ ʢʦʤʧʣʝʢʩ 

ʊʠʰʠʥʩʢʠʡ 

III ïʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʠʥʘʥʪʨʦʧʥʳʭ ʚʠʜʦʚ 

III ï ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʨʦʥʳ 

ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʛʫʩʪʦʪʳ 

ʢʨʦʥʳ 

ɿʘʢʘʟʥʠʢ ʋʚʘʣʳ ʩʝʣʘ 

ʃʫʯʰʝʚʦ 

III ï ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʠʥʘʥʪʨʦʧʥʳʭ ʚʠʜʦʚ 

III ï ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʨʦʥʳ 

ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ ʛʫʩʪʦʪʳ 

ʢʨʦʥʳ 

ʇʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ 

ʏʫʤʘʡʩʢʠʡ ɹʫʭʪʘʡ 

IV ï ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ 

ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʜʠʛʨʝʩʩʠʠ 

V ï ʜʝʨʝʚʴʷ ʥʝ ʠʤʝʶʪ ʚʥʝʰʥʠʭ 

ʧʨʠʟʥʘʢʦʚ ʧʦʚʨʝʞʜʝʥʠʷ 

ɿʘʢʘʟʥʠʢ ʏʫʤʘʡʩʢʦ-

ʀʨʢʫʪʷʥʦʚʩʢʠʡ 

IV ï ʨʘʩʪʠʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ 

ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʜʠʛʨʝʩʩʠʠ 

IV ï ʦʪʤʝʯʝʥʦ ʩʥʠʞʝʥʠʝ 

ʛʫʩʪʦʪʳ ʢʨʦʥʳ 

 

ɿʘʢʘʟʥʠʢ çʂʘʨʘʢʘʥʩʢʠʡè ʨʘʩʧʦʣʦʞʝʥ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʥʝʩʢʦʣʴʢʠʭ 

ʫʛʦʣʴʥʳʭ ʨʘʟʨʝʟʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʠʥʪʝʥʩʠʚʥʫʶ ʛʦʨʥʦʜʦʙʳʚʘʶʱʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɺ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʛʨʘʥʠʮ ʟʘʢʘʟʥʠʢʘ ʧʣʘʥʠʨʫʝʪʩʷ ʜʦʙʳʚʘʪʴ ʫʛʦʣʴ ʥʘ 21 ʨʘʟʨʝʟʝ: 

ʫʯʘʩʪʢʠ çɺʠʥʦʛʨʘʜʦʚʩʢʠʡè (ʣʠʮʝʥʟʠʷ ʂɽʄ 12082 ʊʕ ʦʪ 29.12.03), çɺʠʥʦʛʨʘʜʦʚʩʢʠʡ-2è 

(ʣʠʮʝʥʟʠʷ ʂɽʄ 13489 ʊʕ ʦʪ 26.02.06), çʏʝʨʝʤʰʘʥʩʢʠʡè (ʣʠʮʝʥʟʠʷ ʂɽʄ 13097 ʊʕ ʦʪ 04.04.05), 

çɺʦʨʦʙʴʝʚʩʢʠʡè, çɼʫʥʘʝʚʩʢʠʡè (ʣʠʮʝʥʟʠʷ ʂɽʄ 12931 ʊʕ ʦʪ 29.12.04), çʂʘʨʘʢʘʥʩʢʠʡ-

ʖʞʥʳʡè (ʣʠʮʝʥʟʠʷ ʂɽʄ 01235 ʊʕ), çʂʘʨʘʢʘʥʩʢʠʡ-ʖʞʥʳʡ-1è (ʣʠʮʝʥʟʠʷ ʂɽʄ 01236 ʊʕ), 

çʂʘʨʘʢʘʥʩʢʠʡ-ʖʞʥʳʡ-2è (ʣʠʮʝʥʟʠʷ ʂɽʄ 13490 ʊʕ), ʨʘʟʨʝʟʳ çɹʝʣʦʨʫʩʩʢʠʡè, 

çɿʘʜʫʙʨʦʚʩʢʠʡè, çʇʝʨʤʷʢʦʚʩʢʠʡè (ʣʠʮʝʥʟʠʷ ʂɽʄ 13202 ʊʕ ʦʪ 23.06.05), çʂʘʨʘʢʘʥʩʢʠʡè, 

çɽʚʪʠʥʩʢʠʡè, çʂʘʨʘʢʘʥʩʢʠʡ-ɿʘʧʘʜʥʳʡè, çʃʠʩʪʚʝʥʥʠʯʥʳʡè, çɺʝʨʭʥʝʪʳʭʪʠʥʩʢʠʡè, 

çʅʠʞʥʝʪʳʭʪʠʥʩʢʠʡè, ʆɻʈ ʰʘʭʪʳ çʄʘʡʩʢʘʷè, çʄʘʡʩʢʠʡè, çɻʫʙʝʨʥʘʪʦʨʩʢʠʡè; ʰʘʭʪʘ 

çɹʝʣʦʚʩʢʘʷè (ʨʠʩ. 1).  
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ʈʠʩʫʥʦʢ 1 ï ʂʘʨʘʢʘʥʩʢʠʡ ʫʛʦʣʴʥʳʡ ʢʣʘʩʪʝʨ ʩ ʛʨʘʥʠʮʝʡ ʟʘʢʘʟʥʠʢʘ çʂʘʨʘʢʘʥʩʢʠʡè 

(ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ)  

 

ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʩʦʩʪʦʠʪ ʠʟ ʘʥʪʨʦʧʦʪʦʣʝʨʘʥʪʥʳʭ ʚʠʜʦʚ ʩ ʧʨʦʝʢʪʠʚʥʳʤ ʧʦʢʨʳʪʠʝʤ 

20-60 %, ʣʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʝʨʝʟʦʚʦ-ʦʩʠʥʦʚʳʤʠ ʣʝʩʘʤʠ ʧʦʯʪʠ ʝʞʝʛʦʜʥʦ 

ʩʪʨʘʜʘʶʪ ʦʪ ʥʠʟʦʚʳʭ ʧʦʞʘʨʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʯʝʥʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʜʝʡʩʪʚʫʶʱʠʭ 

ʫʛʦʣʴʥʳʭ ʨʘʟʨʝʟʦʚ, ʂʘʨʘʢʘʥʩʢʠʡ ʭʨʝʙʝʪ ʦʩʪʘʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʣʘʥʜʰʘʬʪʥʳʤ ʢʦʤʧʣʝʢʩʦʤ, ʩ 

ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʩʦʭʨʘʥʠʚʰʠʤʠʩʷ ʫʯʘʩʪʢʘʤʠ ʣʫʛʦʚʦ-ʩʪʝʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʉʪʝʧʠ ʥʘ 

ʟʘʧʘʜʥʦʤ ʩʢʣʦʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʥʘʩʪʦʷʱʠʭ ʩʪʝʧʝʡ [17]. 

ɹʦʣʴʰʫʶ ʫʛʨʦʟʫ ʜʣʷ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʆʆʇʊ ʦʢʘʟʳʚʘʶʪ ʩʪʨʦʷʱʠʝʩʷ 

ʥʦʚʳʝ ʫʛʦʣʴʥʳʝ ʨʘʟʨʝʟʳ. ʊʝʨʨʠʪʦʨʠʷ ʟʘʢʘʟʥʠʢʦʚ çʅʘʨʳʢʩʢʠʡè ʠ çʏʝʨʥʦʚʦʡ ʅʘʨʳʢè 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʛʨʘʥʠʮʘʭ ʅʘʨʳʢʩʢʦ-ʆʩʪʘʰʢʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʖʞʥʦ-ʂʫʟʙʘʩʩʢʦʡ 

ʛʨʫʧʧʳ ʫʛʦʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ (ʊʘʣʊʵʢ, ʂʘʩʢʘʜ, ʂʫʟʙʘʩʩʨʘʟʨʝʟʫʛʦʣʴ). ɺ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʠ ʦʪ ʛʨʘʥʠʮ ʟʘʢʘʟʥʠʢʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʦʨʥʳʭ ʨʘʙʦʪ ʫʥʠʯʪʦʞʘʶʪʩʷ ʧʨʠʨʦʜʥʳʝ 

ʣʘʥʜʰʘʬʪʳ ʩʦ ʚʩʝʤ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ (ʨʠʩ. 2). 

ɺ ʧʨʠʨʦʜʥʦʤ ʢʦʤʧʣʝʢʩʝ çʈʫʜʥʠʯʥʳʡ ʙʦʨè ʜʠʛʨʝʩʩʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʩʚʷʟʘʥʘ ʩ 

ʨʘʟʨʘʩʪʘʥʠʝʤ ʧʦʜʣʝʩʢʘ, ʚʳʪʝʩʥʝʥʠʝʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʙʦʨʦʚʳʭ ʚʠʜʦʚ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʩʠʥʘʥʪʨʦʧʥʳʭ ʨʘʩʪʝʥʠʡ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʈʫʜʥʠʯʥʦʤ ʙʦʨʫ ʦʪʤʝʯʝʥʦ 

ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʨʘʟʤʥʦʞʝʥʠʝ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ [18]. ɺʥʝʜʨʝʥʠʝ ʯʫʞʝʨʦʜʥʳʭ 

ʨʘʩʪʝʥʠʡ ʚʣʠʷʝʪ ʥʘ ʧʨʦʮʝʩʩʳ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʚʠʜʦʚ ʧʨʠʨʦʜʥʦʡ ʬʣʦʨʳ, ʘ 

ʥʘʠʙʦʣʝʝ ʘʛʨʝʩʩʠʚʥʳʝ ʟʘʥʦʩʥʳʝ ʚʠʜʳ ʩʧʦʩʦʙʥʳ ʠʟʤʝʥʷʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ 

ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ [19] (ʨʠʩ. 3). 
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ʈʠʩʫʥʦʢ 2 ï ʋʛʦʣʴʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʚʙʣʠʟʠ ʛʨʘʥʠʮ ʟʘʢʘʟʥʠʢʦʚ çʅʘʨʳʢʩʢʠʡè ʠ 

çʏʝʨʥʦʚʦʡ ʅʘʨʳʢè: ɸ ï ʟʘʢʘʟʥʠʢ çʅʘʨʳʢʩʢʠʡè; ɹ ï ʟʘʢʘʟʥʠʢ çʏʝʨʥʦʚʦʡ ʅʘʨʳʢè; 1 ï ʫʯʘʩʪʢʠ 

ɸʆ ʋʂ çʂʫʟʙʘʩʩʨʘʟʨʝʟʫʛʦʣʴè, 2 ï ʫʯʘʩʪʢʠ ʆʆʆ çʈʝʩʫʨʩè, 3 ï ʫʯʘʩʪʢʠ çʈʘʟʨʝʟ ʊʘʣʊʕʂè, 4 ï 

ɸʆ çʉʘʣʝʢè, 5 ï ɸʆ çʉʪʨʦʡʩʝʨʚʠʩè (ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ) 

 

 

ʈʠʩʫʥʦʢ 3 ï ʇʦʜʣʝʩʦʢ ʚ ʧʨʠʨʦʜʥʦʤ ʢʦʤʧʣʝʢʩʝ çʈʫʜʥʠʯʥʳʡ ʙʦʨè ʠʟ Acer negundo 
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ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ʂʫʟʙʘʩʩʘ ʣʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʟʜʦʨʦʚʳʤʠ ʜʝʨʝʚʴʷʤʠ, ʥʝ ʠʤʝʶʱʠʤʠ ʚʥʝʰʥʠʭ ʧʨʠʟʥʘʢʦʚ ʧʦʚʨʝʞʜʝʥʠʷ ʢʨʦʥʳ ʠ ʩʪʚʦʣʘ. 

ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʠ ʪʝʭʥʦʛʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʜʨʝʚʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʦʪʤʝʯʝʥʦ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʘ çʂʘʨʘʢʘʥʩʢʠʡè [20] ʠ ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çʇʝʪʨʦʚʩʢʠʡè [21]. 

ʋʩʳʭʘʥʠʝ ʧʠʭʪʦʚʳʭ ʣʝʩʦʚ ʂʫʟʥʝʮʢʦʛʦ ɸʣʘʪʘʫ, ʦʪʤʝʯʘʚʰʝʝʩʷ ʚ ʢʦʥʮʝ XX ʚʝʢʘ 

ɺ.ɸ. ɸʣʝʢʩʝʝʚʳʤ [22] ʠ ɺ.ɻ. ʃʫʟʘʥʦʚʳʤ [23] ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠʟʫʯʝʥʥʳʭ ʟʘʢʘʟʥʠʢʦʚ, ʥʘʤʠ ʥʝ 

ʥʘʙʣʶʜʘʣʦʩʴ. 

ʅʘʠʙʦʣʝʝ ʩʣʦʞʥʘʷ ʩʠʪʫʘʮʠʷ ʩʢʣʘʜʳʚʘʝʪʩʷ ʚ ʟʘʢʘʟʥʠʢʘʭ çʈʘʟʜʦʣʴʥʳʡè, çʇʠʩʘʥʳʡè, 

çʅʠʞʥʝ-ʊʦʤʩʢʠʡè. ʅʘ ʞʠʟʥʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʜʨʝʚʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʵʪʠʭ ʟʘʢʘʟʥʠʢʦʚ ʙʦʣʴʰʦʝ 

ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʥʠʟʦʚʳʝ ʧʦʞʘʨʳ (ʨʠʩ. 4). ʉʣʝʜʳ ʥʠʟʦʚʳʭ ʧʦʞʘʨʦʚ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʥʘ 

ʙʦʣʴʰʠʭ ʧʣʦʱʘʜʷʭ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʛʦ ʦʪʤʠʨʘʥʠʷ ʜʝʨʝʚʴʝʚ; ʢʨʦʥʘ 

ʜʝʨʝʚʴʝʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʨʘʟʨʫʰʝʥʘ ʠ ʩʦʩʪʘʚʣʷʝʪ 15-20 % ʦʪ ʟʜʦʨʦʚʳʭ ʵʢʟʝʤʧʣʷʨʦʚ, 

ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʙʝʨʝʟʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ. 

 

 

ʈʠʩʫʥʦʢ 4 ï ʇʦʩʣʝʜʩʪʚʠʷ ʥʠʟʦʚʳʭ ʧʦʞʘʨʦʚ ʚ ʟʘʢʘʟʥʠʢʝ çʈʘʟʜʦʣʴʥʳʡè 

 

ʅʘʠʙʦʣʝʝ ʢʘʪʘʩʪʨʦʬʠʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʩ ʫʩʳʭʘʥʠʝʤ ʩʦʩʥʳ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çʈʫʜʥʠʯʥʳʡ ʙʦʨè. ʉʦʩʥʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ ʠʤʝʶʪ ʚʦʟʨʘʩʪ ʦʢʦʣʦ 100 ʣʝʪ, 

ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʠ ʧʦʜʨʦʩʪʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʟʘʤʝʥʫ ʧʨʠʩʧʝʚʘʶʱʠʭ ʜʝʨʝʚʴʝʚ, ʥʝʪ. ʆʩʣʘʙʣʝʥʠʝ 

ʜʨʝʚʦʩʪʦʷ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʥʦʛʦʯʠʩʣʝʥʥʦʛʦ ʧʦʜʣʝʩʢʘ ʠʟ Caragana arborescens 

Lam., C. frutex (L.) K.Koch, Ulmus laevis Pall., Sambucus sibirica Nakai, Salix caprea L., Viburnum 

opulus L., Syringa josikaea J. Jacq. ex Reichenb. ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʚʠʜʦʚ, ʯʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʧʦʷʚʣʝʥʠʶ ʚʦʟʦʙʥʦʚʣʝʥʠʷ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʟʥʠʢʦʚ ʥʘʡʜʝʥʦ 30 ʠʥʚʘʟʠʦʥʥʳʭ ʚʠʜʦʚ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʏʝʨʥʫʶ 

ʢʥʠʛʫ ʬʣʦʨʳ ʉʠʙʠʨʠ [21], ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 61,2 % ʦʪ ʯʠʩʣʘ ʠʥʚʘʟʠʦʥʥʳʭ ʚʠʜʦʚ ʂʝʤʝʨʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚ ʆʆʇʊ ʂʫʟʙʘʩʩʘ ʷʚʣʷʶʪʩʷ: Acer negundo L. (ʩʪʘʪʫʩ 1, 

ʚʠʜ-ʪʨʘʥʩʬʦʨʤʝʨ), Amoria hybrida (L.) C. Presl. (ʩʪʘʪʫʩ 2, ʯʫʞʝʨʦʜʥʳʡ ʚʠʜ, ʘʢʪʠʚʥʦ 

ʨʘʩʩʝʣʷʶʱʠʡʩʷ ʚ ʨʝʛʠʦʥʝ), Armoracia rusticana Gaertn. (ʩʪʘʪʫʩ 3, ʯʫʞʝʨʦʜʥʳʡ ʚʠʜ, 

ʨʘʩʩʝʣʷʶʱʠʡʩʷ ʧʦ ʥʘʨʫʰʝʥʥʳʤ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤ), Conium maculatum L. (ʩʪʘʪʫʩ 2), Echium 
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vulgare L. (ʩʪʘʪʫʩ 2), Lactuca serriola L. (ʩʪʘʪʫʩ 3). ʅʘʠʙʦʣʝʝ ʦʧʘʩʥʳʤ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʷʚʣʷʝʪʩʷ Acer negundo ï ʘʛʨʝʩʩʠʚʥʳʡ ʚʠʜ-ʪʨʘʥʩʬʦʨʤʝʨ. 

Acer negundo ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʛʨʝʩʩʠʚʥʳʭ (ʠʥʚʘʟʠʦʥʥʳʭ) ʚʠʜʦʚ, ʯʴʸ 

ʧʨʠʩʫʪʩʪʚʠʝ ʚʝʜʝʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʧʦʣʫʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʢ ʚʳʪʝʩʥʝʥʠʶ ʘʙʦʨʠʛʝʥʥʳʭ ʚʠʜʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʝʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ʧʦʜʚʝʨʛʰʠʝʩʷ 

ʚʦʟʜʝʡʩʪʚʠʶ ʝʩʪʝʩʪʚʝʥʥʳʝ ʩʦʦʙʱʝʩʪʚʘ (ʚʳʨʫʙʢʘ, ʟʘʭʣʘʤʣʝʥʠʝ ʦʪʭʦʜʘʤʠ, ʤʝʭʘʥʠʯʝʩʢʦʝ 

ʫʥʠʯʪʦʞʝʥʠʝ ʧʦʯʚʝʥʥʦ-ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʣʦʷ) ʠʟʤʝʥʷʝʪʩʷ ʩʚʝʪʦʚʦʡ ʠ ʤʠʥʝʨʘʣʴʥʳʡ ʨʝʞʠʤ, 

ʠʩʯʝʟʘʶʪ ʦʙʳʯʥʳʝ ʜʣʷ ʠʩʭʦʜʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚʠʜʳ ʨʘʩʪʝʥʠʡ. ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ 

ʬʦʨʤʠʨʫʶʪʩʷ ʤʝʨʪʚʦʧʦʢʨʦʚʥʳʝ ʫʯʘʩʪʢʠ ʩ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʳʤ ʦʪʩʫʪʩʪʚʠʝʤ ʪʨʘʚʦʩʪʦʷ.  

ʇʝʨʚʦʦʯʝʨʝʜʥʦʡ ʟʘʜʘʯʝʡ ʫʣʫʯʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʆʆʇʊ 

ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ï ʂʫʟʙʘʩʩʘ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʧʦʧʫʣʷʮʠʷʤ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ 

ʨʘʩʪʝʥʠʡ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʟʘʢʘʟʥʠʢʘʭ [13]. ʅʝʦʙʭʦʜʠʤ ʦʩʦʙʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʠʥʚʘʟʠʦʥʥʳʤʠ 

ʚʠʜʘʤʠ, ʧʦʩʝʣʷʶʱʠʤʠʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʧʨʦʥʠʢʥʦʚʝʥʠʶ Acer negundo ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʟʘʢʘʟʥʠʢʦʚ ʠ ʧʨʠʨʦʜʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ï ʧʨʦʚʝʜʝʥʠʝ ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʝʛʦ 

ʫʥʠʯʪʦʞʝʥʠʶ.  

ɼʣʷ ʧʨʠʨʦʜʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çʈʫʜʥʠʯʥʳʡ ʙʦʨè, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʛ. ʂʝʤʝʨʦʚʦ, ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʘ ʝʛʦ ʨʝʩʪʘʚʨʘʮʠʠ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʚ ʪʝʯʝʥʠʝ 2-3 ʣʝʪ 

ʩʣʝʜʫʝʪ ʫʙʨʘʪʴ ʚʝʩʴ ʧʦʜʣʝʩʦʢ ʢʘʢ ʦʩʥʦʚʥʫʶ ʧʨʠʯʠʥʫ ʛʠʙʝʣʠ ʩʘʤʦʩʝʚʘ ʩʦʩʥʳ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ 

ʧʦʩʣʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʷʥ ʚ ʨʝʟʫʣʴʪʘʪʝ ʫʜʘʣʝʥʠʷ ʧʦʜʣʝʩʢʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ 

ʨʝʩʪʘʚʨʘʮʠʦʥʥʳʝ ʨʘʙʦʪʳ ʧʦ ʚʦʟʦʙʥʦʚʣʝʥʠʶ ʩʦʩʥʳ. 

 

ɺʳʚʦʜʳ 

ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʵʢʦʩʠʩʪʝʤʳ 

ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ï ʂʫʟʙʘʩʩʘ, ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʆʆʇʊ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ. ʇʨʝʞʜʝ ʚʩʝʛʦ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʟʘʢʘʟʥʠʢʘʤ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʂʫʟʥʝʮʢʦʤ ɸʣʘʪʘʫ (ʟʘʢʘʟʥʠʢʠ ɹʝʣʴʩʠʥʩʢʠʡ, ɹʘʨʟʘʩʩʢʠʡ, ʅʘʨʳʢʩʢʠʡ), 

ɻʦʨʥʦʡ ʐʦʨʠʠ (ʟʘʢʘʟʥʠʢ ʈʝʣʠʢʪʦʚʳʡ) ʠ ʥʘ ʉʘʣʘʠʨʩʢʦʤ ʢʨʷʞʝ (ʟʘʢʘʟʥʠʢ ʉʘʣʘʠʨʩʢʠʡ). ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ʵʪʠʭ ʟʘʢʘʟʥʠʢʦʚ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʜʠʛʨʝʩʩʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʥʝʟʥʘʯʠʪʝʣʴʥʘ, 

ʘ ʩʦʩʪʦʷʥʠʝ ʜʨʝʚʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʦʪʥʦʩʠʪʩʷ ʢ Vʢʣʘʩʩʫ ï ʟʜʦʨʦʚʳʝ ʜʝʨʝʚʴʷ. 

ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʪʤʝʯʝʥʦ ʥʘ ʆʆʇʊ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʫʟʥʝʮʢʦʡ ʢʦʪʣʦʚʠʥʳ: ʟʘʢʘʟʥʠʢʠ ʂʠʪʘʪʩʢʠʡ, ʇʠʩʘʥʳʡ, ʋʚʘʣʳ ʩʝʣʘ ʃʫʯʰʝʛʦ; 

ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ ʂʦʩʪʝʥʢʦʚʩʢʠʝ ʩʢʘʣʳ; ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ ʇʝʪʨʦʚʩʢʠʡ, ʈʫʜʥʠʯʥʳʡ ʙʦʨ, 

ʊʠʰʠʥʩʢʠʡ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʵʪʠʭ ʆʆʇʊ ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʨʫʰʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, 

ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 20-60 %, ʠ ʦʪʤʝʯʝʥʦ ʧʨʠʩʫʪʩʪʚʠʝ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ. 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʆʆʇʊ ʂʫʟʙʘʩʩʘ ʜʠʛʨʝʩʩʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʯʘʱʝ 

ʚʩʝʛʦ ʥʘʙʣʶʜʘʝʪʩʷ ʚʙʣʠʟʠ ʩʪʘʨʳʭ ʜʦʨʦʛ, ʪʨʦʧ, ʟʘʙʨʦʰʝʥʥʳʭ ʢʘʨʴʝʨʦʚ. ʅʘʠʙʦʣʴʰʠʝ 

ʥʘʨʫʰʝʥʠʷ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʦʪʤʝʯʘʶʪʩʷ ʚ ʆʆʇʊ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʙʣʠʟʠ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ, ʛʜʝ ʥʘʨʷʜʫ ʩ ʜʠʛʨʝʩʩʠʝʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʦʮʝʩʩʳ 

ʚʥʝʜʨʝʥʠʷ ʠʥʚʘʟʠʦʥʥʳʭ ʚʠʜʦʚ. ɺ ʆʆʇʊ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʛʦʨʥʳʭ ʠ ʧʨʝʜʛʦʨʥʳʭ ʨʘʡʦʥʘʭ, 

ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʜʠʛʨʝʩʩʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʥʝʟʥʘʯʠʪʝʣʴʥʘ, ʘ ʩʦʩʪʦʷʥʠʝ ʜʨʝʚʝʩʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʦʪʥʦʩʠʪʩʷ ʢ V ʢʣʘʩʩʫ ï ʟʜʦʨʦʚʳʝ ʜʝʨʝʚʴʷ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ ʪʝʨʨʠʪʦʨʠʠ 

ʆʆʇʊ, ʧʨʠʤʳʢʘʶʱʠʝ ʢ ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʘʤ ʠ ʥʘʨʫʰʝʥʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ. 
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The state of the vegetation cover and tree plantations has been studied in the specially 

protected natural areas of regional importance of the Kemerovo Region ï Kuzbass: 19 state natural 

reserves, 3 botanical monuments of nature and 4 natural complexes of local importance, with a total 

area of over 250 thousand hectares. In most of the protected areas of Kuzbass, vegetation violations 

are insignificant.  The exceptions are territories of protected areas adjacent to settlements and 

territories located in close proximity to mining enterprises. For example, reserves: Kitatsky, Pisany, 

Uvaly of the village of Luchshee; natural monument Kostenkov rocks; natural complexes: Petrovsky, 

Rudnichny Bor, Tishinsky. Vegetation has been destroyed on the territory of these protected areas, 

the projective cover is no more than 20-60 %, and the presence of alien species has been noted. Tree 

stands are represented by weakened or severely weakened trees. 

Key words: Kemerovo Region ï Kuzbass, specially protected natural areas, vegetation cover 

degradation, ecological state, and tree plantations. 
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ʇʦʯʚʘ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʞʠʟʥʠ ʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʘ ʪʘʢʞʝ ʚ 

ʢʨʫʛʦʚʦʨʦʪʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ [1]. ʕʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦʯʚʝʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʦʭʨʘʥʝʥʠʶ ʠ ʫʣʫʯʰʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʜʝʛʨʘʜʘʮʠʶ [2]. ɺ ʵʪʦʤ 

ʢʦʥʪʝʢʩʪʝ ʤʦʥʠʪʦʨʠʥʛ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʳ ʧʦʟʚʦʣʷʝʪ ʧʨʠʥʠʤʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʝ 

ʨʝʰʝʥʠʷ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ [2, 3]. 

ʇʣʦʜʦʨʦʜʠʝ ʧʦʯʚʳ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ: ʬʠʟʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, 

ʢʣʠʤʘʪʘ, ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ, ʨʝʣʴʝʬʘ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ [4, 5]. ʅʘʠʙʦʣʝʝ 

ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʧʣʦʜʦʨʦʜʠʷ ʩʯʠʪʘʶʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʢʠʩʣʦʪʥʦʩʪʠ, ʜʦʩʪʫʧʥʦʛʦ ʘʟʦʪʘ ʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ (ʉʦʨʛ) [6]. 

ʆʨʛʘʥʠʯʝʩʢʠʡ ʫʛʣʝʨʦʜ ʚ ʧʦʯʚʝ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʢʦʤʧʦʥʝʥʪʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʵʢʦʩʠʩʪʝʤ. ʆʥ ʧʦʚʳʰʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʘʛʨʦʣʘʥʜʰʘʬʪʦʚ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʥʠʞʝʥʠʠ 

ʧʘʨʥʠʢʦʚʦʛʦ ʵʬʬʝʢʪʘ ʟʘ ʩʯʝʪ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʫʛʣʝʨʦʜʘ ʚ ʧʦʯʚʝʥʥʦʤ ʧʨʦʬʠʣʝ [7]. 

ʇʦʯʚʝʥʥʳʡ ʘʟʦʪ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʫʛʣʝʨʦʜʦʤ, ʠ ʠʭ ʙʘʣʘʥʩ ʦʪʨʘʞʘʝʪʩʷ ʯʝʨʝʟ ʩʦʦʪʥʦʰʝʥʠʝ C:N ï 

ʚʘʞʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ ʧʦʯʚʳ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʩʢʦʨʦʩʪʴ ʤʠʥʝʨʘʣʠʟʘʮʠʠ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʘʟʦʪʘ ʜʣʷ ʨʘʩʪʝʥʠʡ [8]. ɺʳʩʦʢʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʩʦʜʝʨʞʘʥʠʷ ʉʦʨʛ ʠ ʘʟʦʪʘ ʪʨʝʙʫʝʪ ʪʦʯʥʦʛʦ ʫʯʝʪʘ ʜʣʷ ʦʮʝʥʢʠ ʠʭ ʟʘʧʘʩʦʚ ʠ 

ʜʠʥʘʤʠʢʠ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʵʢʦʩʠʩʪʝʤʥʳʭ 

ʫʩʣʫʛ [5, 9]. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʫʯʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦʯʚ 

ɹʠʯʫʨʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʉʝʣʝʥʛʠʥʩʢʦʛʦ ʩʨʝʜʥʝʛʦʨʴʷ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦʯʚʝʥʥʳʤ ʧʦʢʨʦʚʦʤ. ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʚʳʷʚʣʝʥʠʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠ ʬʠʟʠʢʦΆʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 
ʧʦʯʚ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ ɹʠʯʫʨʩʢʘʷ ʢʦʪʣʦʚʠʥʘ, ʷʚʣʷʷʩʴ ʦʜʥʦʡ 

ʠʟ ʩʘʤʳʭ ʶʞʥʳʭ ʠ ʭʘʨʘʢʪʝʨʠʟʫʷʩʴ ʣʝʛʢʠʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ, ʠʥʪʝʥʩʠʚʥʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʧʦʜʚʝʨʞʝʥʘ ʜʝʛʨʘʜʘʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʘʤ, ʚʢʣʶʯʘʷ 

ʜʝʬʣʷʮʠʶ ʠ ʜʝʛʫʤʠʬʠʢʘʮʠʶ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʪ ʦʧʨʝʜʝʣʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ɹʠʯʫʨʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʜʣʷ ʦʮʝʥʢʠ ʧʦʯʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʧʦʯʚʳ ɹʠʯʫʨʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʈʝʩʧʫʙʣʠʢʠ 

ɹʫʨʷʪʠʷ: ʤʫʯʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʯʝʨʥʦʟʝʤʳ, ʢʘʰʪʘʥʦʚʳʝ, ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʳʝ, ʣʫʛʦʚʦ-

ʢʘʰʪʘʥʦʚʳʝ, ʜʝʨʥʦʚʦ-ʩʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ ʠ ʙʦʨʦʚʳʝ ʧʝʩʢʠ. ʀʭ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʦʧʨʝʜʝʣʷʣʦʩʴ ʥʘ ʦʩʥʦʚʝ ʂʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʧʦʯʚ ʉʉʉʈ [10], 

ʂʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʜʠʘʛʥʦʩʪʠʢʠ ʧʦʯʚ ʈʦʩʩʠʠ [11], ʘ ʪʘʢʞʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʠʨʦʚʦʡ 

ʩʧʨʘʚʦʯʥʦʡ ʙʘʟʦʡ ʧʦʯʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ [12]. 

ʊʨʘʥʩʝʢʪ ʙʳʣ ʟʘʣʦʞʝʥ ʦʪ ʚʦʩʪʦʯʥʦʡ ʜʦ ʟʘʧʘʜʥʦʡ ʛʨʘʥʠʮʳ ɹʠʯʫʨʩʢʦʡ ʢʦʪʣʦʚʠʥʳ, 

ʧʨʦʭʦʜʷʱʠʡ ʯʝʨʝʟ ʚʩʶ ʢʦʪʣʦʚʠʥʫ: ɸʤʛʘʣʘʥʪʫʡ ï ʄʘʣʳʡ ʂʫʥʘʣʝʡ ï ʇʦʩʝʣʴʝ ï ɼʫʥʜʘ-ɼʠʨʝʪʴ 

ï ɸʨʘ-ʂʠʨʝʪʴ ï ʍʘʷʥ ï ʆʢʠʥʦ-ʂʣʶʯʠ ï ʍʘʨʣʫʥ (ʨʠʩ. 1). ʈʘʩʧʦʣʦʞʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʧʣʦʱʘʜʦʢ (ʕʇ) ʧʦʢʘʟʘʥʦ ʥʠʞʝ ʥʘ ʨʠʩʫʥʢʝ 1.  

 

 

ʈʠʩʫʥʦʢ 1 ï ʂʘʨʪʘ-ʩʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʣʦʱʘʜʦʢ ʚ ɹʠʯʫʨʩʢʦʡ 

ʢʦʪʣʦʚʠʥʝ, ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ  

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1 ï ʕʇ1 ɸʤʛʘʣʘʥʪʫʡ, 2 ï ʕʇ2 ʇʦʩʝʣʴʝ, 3 ï ʕʇ3 ʄʘʣʳʡ ʂʫʥʘʣʝʡ, 4 ï 

ʕʇ4 ʄʘʣʳʡ ʂʫʥʘʣʝʡ, 5 ï ʕʇ5 ɼʫʥʜʘ-ɼʠʨʝʪʴ, 6 ï ʕʇ6 ɸʨʘ-ʂʠʨʝʪʴ, 7 ï ʕʇ7 ʍʘʷʥ, 8 ï ʕʇ8 ʆʢʠʥʦ-

ʂʣʶʯʠ-1, 9 ï ʕʇ9 ʆʢʠʥʦ-ʂʣʶʯʠ-2, 10 ï ʕʇ10 ʍʘʨʣʫʥ.  
 

ɹʠʯʫʨʩʢʘʷ ʚʧʘʜʠʥʘ, ʪʘʢʞʝ ʠʟʚʝʩʪʥʘʷ ʢʘʢ ʍʠʣʦʢ-ʏʠʢʦʡʩʢʘʷ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʪʠʧʠʯʥʫʶ ɿʘʙʘʡʢʘʣʴʩʢʫʶ ʚʧʘʜʠʥʫ ʜʣʠʥʦʡ ʦʢʦʣʦ 150 ʢʤ ʠ ʰʠʨʠʥʦʡ ʜʦ 20 ʢʤ. ʆʩʥʦʚʥʳʝ 

ʣʘʥʜʰʘʬʪʳ ʨʘʡʦʥʘ ʚʢʣʶʯʘʶʪ ʣʫʛʦʚʳʝ ʨʘʚʥʠʥʳ, ʣʝʩʦʩʪʝʧʠ ʠ ʩʦʩʥʦʚʳʝ ʣʝʩʘ, ʢʦʪʦʨʳʝ ʥʘ 

ʩʢʣʦʥʘʭ ʧʦʩʪʝʧʝʥʥʦ ʧʝʨʝʭʦʜʷʪ ʚ ʛʦʨʥʫʶ ʪʘʡʛʫ [13]. ʂʣʠʤʘʪ ʨʝʛʠʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʚʳʩʦʢʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴʶ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʷʥʚʘʨʷ ʩʦʩʪʘʚʣʷʝʪ -24-25ᴈ, ʠʶʣʷ +23-
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28ᴈ. ɿʠʤʘ ʜʣʠʪʝʣʴʥʘʷ, ʩʫʨʦʚʘʷ, ʩ ʤʦʨʦʟʘʤʠ ʜʦ -50ᴈ, ʤʘʣʳʤ ʩʥʝʞʥʳʤ ʧʦʢʨʦʚʦʤ. ʃʝʪʦ 
ʢʦʨʦʪʢʦʝ: ʧʝʨʚʘʷ ʧʦʣʦʚʠʥʘ ʟʘʩʫʰʣʠʚʘʷ, ʚʦ ʚʪʦʨʦʡ ʧʨʝʦʙʣʘʜʘʶʪ ʜʦʞʜʠ. ʉʨʝʜʥʝʛʦʜʦʚʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ 315 ʤʤ.  

ʉʚʦʡʩʪʚʘ ʧʦʯʚ ʦʧʨʝʜʝʣʷʣʠʩʴ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʚ ʧʦʯʚʦʚʝʜʝʥʠʠ ʤʝʪʦʜʘʤʠ (ʨʅ, ʉʆ2 

ʢʘʨʙʦʥʘʪʦʚ) [14]. ʉʦʜʝʨʞʘʥʠʝ ʉʦʙʱ ʠ Nʦʙʱ ʦʧʨʝʜʝʣʝʥʳ ʥʘ ʵʣʝʤʝʥʪʥʦʤ ʘʥʘʣʠʟʘʪʦʨʝ 

CHNS/O Series II Perkin Elmer ʚ ʀʆʕɹ ʉʆ ʈɸʅ. ʇʨʦʙʦʧʦʜʛʦʪʦʚʢʘ ʢ ʵʣʝʤʝʥʪʥʦʤʫ ʘʥʘʣʠʟʫ 

ʚʢʣʶʯʘʣʘ ʜʝʢʘʣʴʮʠʥʘʮʠʶ ʦʙʨʘʟʮʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʢʘʨʙʦʥʘʪʳ. ɼʝʢʘʣʴʮʠʥʘʮʠʶ ʧʨʦʚʦʜʠʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 10 % HCl, ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʪʨʝʭʢʨʘʪʥʦʡ ʧʨʦʤʳʚʢʦʡ ʦʙʨʘʟʮʘ ʦʪ HCl 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ. ɺʩʝ ʘʥʘʣʠʟʳ ʧʨʦʚʦʜʠʣʠ ʚ ʪʨʝʭʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ. 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʦʧʨʝʜʝʣʝʥ ʣʘʟʝʨʥʦ-ʜʠʬʨʘʢʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʩ ʧʦʤʦʱʴʶ 

ʘʥʘʣʠʟʘʪʦʨʘ ʨʘʟʤʝʨʘ ʯʘʩʪʠʮ Analysette-22 MicroTec Plus ʚ ʀʆʕɹ ʉʆ ʈɸʅ. 

ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʨʦʛʨʘʤʤʘ Microsoft Excel 

2010 ʠʟ ʧʘʢʝʪʘ Microsoft Office. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɹʠʯʫʨʩʢʘʷ ʢʦʪʣʦʚʠʥʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʧʦʯʚ, ʦʪʤʝʯʘʝʪʩʷ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʤʫʯʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʭ ʯʝʨʥʦʟʝʤʦʚ, ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚ, ʜʝʨʥʦʚʳʭ 

ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ, ʣʫʛʦʚʦ-ʢʘʰʪʘʥʦʚʳʭ ʠ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ, ʘ ʪʘʢʞʝ ʙʦʨʦʚʳʭ ʧʝʩʢʦʚ. ʅʠʞʝ 

ʧʦʜʨʦʙʥʝʝ ʨʘʩʩʤʦʪʨʠʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʯʚ.  
ɸ) ʏʝʨʥʦʟʝʤʳ ʤʫʯʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʝ (ʂʠɼʇ ʉʉʉʈ, 1977) = ʏʝʨʥʦʟʝʤʳ ʜʠʩʧʝʨʩʥʦ-

ʢʘʨʙʦʥʘʪʥʳʝ (ʂʠɼʇʈ, 2004) = Haplic Chernozems Hypocalcic (WRB, 2004) 
ʌʦʨʤʠʨʫʶʪʩʷ ʧʨʠ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ ʢʣʠʤʘʪʝ ʩ ʜʣʠʪʝʣʴʥʦʡ ʭʦʣʦʜʥʦʡ 

ʤʘʣʦʩʥʝʞʥʦʡ ʟʠʤʦʡ, ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʦʩʘʜʢʦʚ. ʇʦʯʚʳ ʛʣʫʙʦʢʦ ʧʨʦʤʝʨʟʘʶʪ ʠ ʤʝʜʣʝʥʥʦ 
ʦʪʪʘʠʚʘʶʪ, ʚʦʜʥʳʡ ʨʝʞʠʤ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʤʳʚʥʦʡ. ʏʝʨʥʦʟʝʤʳ ʚʩʪʨʝʯʘʶʪʩʷ ʦʪʜʝʣʴʥʳʤʠ 
ʫʯʘʩʪʢʘʤʠ, ʟʘʥʠʤʘʷ ʨʘʟʥʳʝ ʨʝʣʴʝʬʥʳʝ ʧʦʟʠʮʠʠ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʣʦʱʘʜʢʘ 1. ʈʘʟʨʝʟ 1. ɹʠʯʫʨʩʢʠʡ ʨʘʡʦʥ, ʨʘʟʨʝʟ ʟʘʣʦʞʝʥ ʚʦʩʪʦʯʥʝʝ 
ʩ. ɸʤʛʘʣʘʥʪʫʡ ʥʘ ʚʝʨʰʠʥʝ ʥʝʙʦʣʴʰʦʛʦ ʫʚʘʣʘ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ: Stipa capillata, Carex duriuscula, 
Koeleria gracilis, Poa caespitosa, Oxytropis sp., Artemisia frigida. ʉʪʝʧʝʥʴ ʧʨʦʝʢʪʠʚʥʦʛʦ 
ʧʦʢʨʳʪʠʷ 60-70 %.  

ɸ1 0-40 ʩʤ ʪʝʤʥʦ-ʩʝʨʘʷ ʩʫʧʝʩʴ, ʥʝʧʨʦʯʥʦ-ʢʦʤʢʦʚʘʪʘʷ ʩʪʨʫʢʪʫʨʘ, ʩʫʭʘʷ, ʦʙʠʣʴʥʦ 
ʧʨʦʥʠʟʘʥʘ ʢʦʨʥʷʤʠ, ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ, ʧʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ. ɸ1ɺ 40-50 ʩʤ ʪʝʤʥʦ-ʙʫʨʳʡ 
ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʥʝʧʨʦʯʥʦ-ʢʦʤʢʦʚʘʪʘʷ ʩʪʨʫʢʪʫʨʘ, ʩʚʝʞʠʡ, ʦʙʠʣʴʥʦ ʧʨʦʥʠʟʘʥ ʢʦʨʥʷʤʠ, 
ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ, ʧʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ. ɺʉʢ 50-75 ʩʤ ʙʫʨʳʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, 
ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʩʚʝʞʠʡ, ʤʥʦʛʦ ʤʝʣʢʠʭ ʱʝʙʥʝʡ, ʛʣʳʙʳ ʢʘʤʥʝʡ, ʙʫʨʥʦ ʚʩʢʠʧʘʝʪ ʦʪ HCl, 
ʛʦʨʠʟʦʥʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʢʘʨʙʦʥʘʪʦʚ, ʥʘ ʥʠʞʥʝʡ ʩʪʦʨʦʥʝ ʢʘʤʥʝʡ ï ʢʘʨʙʦʥʘʪʥʘʷ 
ʢʦʨʦʯʢʘ. ʇʦʯʚʘ: ʯʝʨʥʦʟʝʤ ʤʫʯʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʡ = ʯʝʨʥʦʟʝʤ ʜʠʩʧʝʨʩʥʦ-ʢʘʨʙʦʥʘʪʥʳʡ. 

ɹ) ʃʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʳʝ ʧʦʯʚʳ (ʂʠɼʇ ʉʉʉʈ, 1977) = ʯʝʨʥʦʟʝʤʳ ʛʣʠʥʠʩʪʦ-
ʠʣʣʶʚʠʘʣʴʥʳʝ ʛʣʝʝʚʘʪʳʝ / ʯʝʨʥʦʟʝʤʳ ʛʠʜʨʦʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʝ / ʯʝʨʥʦʟʝʤʳ ʪʝʢʩʪʫʨʥʦ-
ʢʘʨʙʦʥʘʪʥʳʝ ʛʠʜʨʦʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʝ (ʂʠɼʇʈ, 2004) = Gleyic Chernozems (WRB, 2022) 

ʃʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʳʝ ʧʦʯʚʳ ï ʧʦʣʫʛʠʜʨʦʤʦʨʬʥʳʝ ʘʥʘʣʦʛʠ ʯʝʨʥʦʟʝʤʦʚ, 
ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʧʨʠ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ ʠʟ-ʟʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʟʘʣʝʛʘʶʱʠʭ ʙʣʠʟʢʦ 
ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʩ ʯʝʨʝʜʫʶʱʠʤʩʷ ʛʣʫʙʦʢʠʤ ʫʚʣʘʞʥʝʥʠʝʤ ʠ ʢʘʧʠʣʣʷʨʥʳʤ ʧʠʪʘʥʠʝʤ 
ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʣʦʷ ʧʦʜ ʣʫʛʦʚʦ-ʩʪʝʧʥʦʡ ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠʣʠ ʨʝʜʢʠʤʠ 
ʣʠʩʪʚʝʥʥʳʤʠ ʣʝʩʘʤʠ ʥʘ ʩʣʘʙʦ ʜʨʝʥʠʨʫʝʤʳʭ ʨʘʚʥʠʥʘʭ ʠ ʥʠʟʠʥʘʭ. ʆʪʣʠʯʘʶʪʩʷ ʙʦʣʝʝ ʤʦʱʥʳʤ 
ʛʦʨʠʟʦʥʪʦʤ ɸ, ʚʳʨʘʞʝʥʥʦʡ ʧʦʪʝʯʥʦʩʪʴʶ ʛʫʤʫʩʘ, ʩʣʘʙʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʦʛʣʝʝʥʠʷ, ʧʨʦʤʳʪʳ ʦʪ 
ʩʦʣʝʡ ʠ ʠʤʝʶʪ ʙʦʣʝʝ ʪʷʞʝʣʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʚʪʦʤʦʨʬʥʳʤʠ 
ʯʝʨʥʦʟʝʤʘʤʠ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʣʦʱʘʜʢʘ 2. ʈʘʟʨʝʟ 2. ɹʠʯʫʨʩʢʠʡ ʨʘʡʦʥ, ʨʘʟʨʝʟ ʟʘʣʦʞʝʥ ʚ 1 ʢʤ ʦʪ 
ʩ. ʄʘʣʳʡ ʂʫʥʘʣʝʡ, ʧʝʨʚʘʷ ʪʝʨʨʘʩʘ ʨ. ʍʠʣʦʢ, ʣʝʚʳʡ ʙʝʨʝʛ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ: Stipa sp., Festuca 
valesiaca, Koeleria cristata, Helictotrichon desertorum, Potentilla acaulis, Tanacetum vulgare, 
Pulsatilla patens, Carex sp., Artemisia frigida, Sanguisorba officinalis. ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 70-
80 %.  
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ɸ 0-35(40) ʩʤ ʪʝʤʥʦ-ʩʝʨʳʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʢʦʤʢʦʚʘʪʘʷ ʩʪʨʫʢʪʫʨʘ, ʩʚʝʞʠʡ, ʦʙʠʣʴʥʦ 
ʧʨʦʥʠʟʘʥ ʢʦʨʥʷʤʠ ʨʘʩʪʝʥʠʡ, ʛʘʣʴʢʠ ʥʝʪ, ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ, ʧʝʨʝʭʦʜ ʚ ʩʣʝʜʫʶʱʠʡ ʛʦʨʠʟʦʥʪ 
ʤʝʩʪʘʤʠ ʯʝʪʢʠʡ, ʤʝʩʪʘʤʠ ʨʘʟʤʳʪʳʡ. ɸɺ 35(40)-43 ʩʤ ʩʚʝʪʣʝʝ ʧʨʝʜʳʜʫʱʝʛʦ, ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, 
ʩʚʝʞʠʡ, ʢʦʨʥʠ, ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ, ʧʝʨʝʭʦʜ ʧʦ ʮʚʝʪʫ ʠ ʧʣʦʪʥʦʩʪʠ. ɺ 43-76 ʩʤ ʙʫʨʳʡ ʣʝʛʢʠʡ 
ʩʫʛʣʠʥʦʢ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʩʚʝʞʠʡ, ʨʳʭʣʝʝ ʧʨʝʜʳʜʫʱʝʛʦ, ʤʝʥʴʰʝ ʢʦʨʥʝʡ, ʛʘʣʴʢʠ ʥʝʪ, ʧʝʨʝʭʦʜ 
ʧʦ ʮʚʝʪʫ. ɺʢ 76-83 ʩʤ ʙʝʣʝʩʳʡ ʮʚʝʪ, ʧʝʩʦʢ, ʤʫʯʥʠʩʪʳʝ ʢʘʨʙʦʥʘʪʳ, ʧʝʨʝʭʦʜ ʧʦ ʮʚʝʪʫ. ʉʢ 83-
100 ʩʤ ʢʦʨʠʯʥʝʚʦ-ʧʘʣʝʚʦ-ʙʫʨʦʚʘʪʳʡ ʤʝʣʢʠʡ ʧʝʩʦʢ, ʨʳʭʣʳʡ, ʠʤʝʶʪʩʷ ʨʞʘʚʳʝ ʚʢʨʘʧʣʝʥʠʷ. 
ʇʦʯʚʘ: ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʘʷ ʧʦʯʚʘ = ʯʝʨʥʦʟʝʤ ʛʠʜʨʦʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʡ.  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʣʦʱʘʜʢʘ 3. ʈʘʟʨʝʟ 3. ɹʠʯʫʨʩʢʠʡ ʨʘʡʦʥ, ʨʘʟʨʝʟ ʟʘʣʦʞʝʥ ʚ 1,5 ʢʤ ʦʪ 
ʩ. ʄʘʣʳʡ ʂʫʥʘʣʝʡ, ʧʨʘʚʳʡ ʙʝʨʝʛ, ʧʘʰʥʷ (ʧʘʨ).  

ɸʧʘʭ 0-33(35) ʩʤ ʯʝʨʥʳʡ ʩʨʝʜʥʠʡ ʩʫʛʣʠʥʦʢ, ʩʚʝʞʠʡ, ʢʦʤʢʦʚʘʪʳʡ, ʢʦʨʥʝʡ ʤʘʣʦ, ʩʫʧʝʩʴ, 
ʧʝʨʝʭʦʜ ʧʦ ʮʚʝʪʫ ʯʝʪʢʠʡ. ɺ 35-45 ʩʤ ʙʫʨʳʡ ʩʨʝʜʥʠʡ ʩʫʛʣʠʥʦʢ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʩʚʝʞʠʡ, 
ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ, ʤʘʣʦ ʢʦʨʥʝʡ, ʧʝʨʝʭʦʜ ʧʦ ʣʠʥʠʠ ʚʩʢʠʧʘʥʠʷ ʠ ʮʚʝʪʫ. ɺʢ1 45-50 ʩʤ ʧʘʣʝʚʦ-
ʙʫʨʳʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʩʚʝʞʠʡ, ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ, ʢʘʨʙʦʥʘʪʳ ʚ ʚʠʜʝ 
ʤʫʯʥʠʩʪʦʡ ʧʨʦʧʠʪʢʠ, ʛʦʨʠʟʦʥʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʢʘʨʙʦʥʘʪʦʚ, ʧʝʨʝʭʦʜ ʧʦ ʮʚʝʪʫ, 
ʧʣʦʪʥʦʩʪʠ ʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ. ɺʢ2 50-63 ʩʤ ʧʘʣʝʚʦ-ʙʫʨʦʚʘʪʳʡ ʩʨʝʜʥʠʡ 
ʩʫʛʣʠʥʦʢ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʩʚʝʞʠʡ, ʧʣʦʪʥʳʡ, ʢʘʨʙʦʥʘʪʳ ʚ ʚʠʜʝ ʤʫʯʥʠʩʪʦʡ ʧʨʦʧʠʪʢʠ, ʧʝʨʝʭʦʜ 
ʧʦ ʮʚʝʪʫ ʠ ʧʣʦʪʥʦʩʪʠ. ɺʢ3 63-65 ʩʤ ʩʚʝʪʣʝʝ ʧʨʝʜʳʜʫʱʝʛʦ, ʩʨʝʜʥʠʡ ʩʫʛʣʠʥʦʢ ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, 
ʩʚʝʞʠʡ, ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ, ʢʘʨʙʦʥʘʪʳ ʚ ʚʠʜʝ ʤʫʯʥʠʩʪʦʡ ʧʨʦʧʠʪʢʠ, ʧʝʨʝʭʦʜ ʧʦ ʮʚʝʪʫ. ɸʧʦʛʨʝʙ 
65-70 ʩʤ ʪʝʤʥʦ-ʩʝʨʘʷ ʩʫʧʝʩʴ, ʙʝʩʩʪʨʫʢʪʫʨʥʘʷ, ʩʚʝʞʘʷ, ʨʳʭʣʝʝ ʧʨʝʜʳʜʫʱʝʛʦ, ʧʝʨʝʭʦʜ ʧʦ ʮʚʝʪʫ. 
ɺʢ4 70-75 ʩʤ ʙʫʨʘʷ ʩʫʧʝʩʴ ʩ ʙʝʣʝʩʳʤ ʦʪʪʝʥʢʦʤ, ʙʝʩʩʪʨʫʢʪʫʨʥʘʷ, ʩʚʝʞʘʷ, ʢʘʨʙʦʥʘʪʳ ʚ ʚʠʜʝ 
ʤʫʯʥʠʩʪʦʡ ʧʨʦʧʠʪʢʠ, ʧʝʨʝʭʦʜ ʧʦ ʮʚʝʪʫ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʠ ʧʣʦʪʥʦʩʪʠ. ɺʉʢ 75-
90 ʩʤ ʙʫʨʦ-ʙʝʣʝʩʳʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʩʚʝʞʠʡ, ʢʦʨʥʝʡ ʥʝʪ. ʇʦʯʚʘ: ʧʘʭʦʪʥʘʷ 
ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʘʷ ʧʦʯʚʘ = ʘʛʨʦʯʝʨʥʦʟʝʤ ʛʣʠʥʠʩʪʦ-ʠʣʣʶʚʠʘʣʴʥʳʡ.  

ɻʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ ɸ1 ʯʝʨʥʦʟʝʤʦʚ ʠʤʝʝʪ ʤʦʱʥʦʩʪʴ 36 Ñ 2,55 ʩʤ (V = 10,02 %), 

ʦʢʨʘʰʝʥ ʦʪ ʪʝʤʥʦ-ʩʝʨʦʡ ʜʦ ʯʝʨʥʦʡ, ʩʚʝʨʭʫ ʩʠʣʴʥʦ ʟʘʜʝʨʥʦʚʘʥ, ʩ ʥʝʧʨʦʯʥʦ-ʢʦʤʢʦʚʘʪʦʡ 

ʩʪʨʫʢʪʫʨʦʡ ʧʦʜ ʮʝʣʠʥʦʡ ʠʣʠ ʦʪʩʫʪʩʪʚʫʝʪ ʥʘ ʧʘʰʥʝ. ɻʦʨʠʟʦʥʪ ɸ1ɺ (9 Ñ 0,71 ʩʤ, V = 11,11 %) 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʩʣʘʙʣʝʥʠʝʤ ʪʝʤʥʦʡ ʦʢʨʘʩʢʠ ʠ ʧʨʦʙʫʨʝʥʠʝʤ ʚʥʠʟʫ. ɻʦʨʠʟʦʥʪ 

ɺ (21,33 Ñ 8,13 ʩʤ, V = 53,92 %) ʩʦʜʝʨʞʠʪ ʛʫʤʫʩʘ ʤʝʥʝʝ 1 %, ʩ ʦʢʨʘʩʢʦʡ ʦʪ ʩʚʝʪʣʦ-ʙʫʨʦʡ ʜʦ 

ʙʫʨʦʡ. ɻʦʨʠʟʦʥʪ ɺʢ (12Ñ5,10 ʩʤ, V = 60,09 %) ʨʝʟʢʦ ʚʳʨʘʞʝʥ ʩ ʤʫʯʥʠʩʪʦʡ ʧʨʦʧʠʪʢʦʡ, ʘ 

ʢʘʨʙʦʥʘʪʥʳʡ ʛʦʨʠʟʦʥʪ (ɺʉʢ, 22,67 Ñ 1,78 ʩʤ, V = 11,10 %) ʟʘʣʝʛʘʝʪ ʥʘ ʛʣʫʙʠʥʝ 45-85 ʩʤ ʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ ʚʳʨʘʞʝʥ ʪʘʢ ʞʝ ʷʨʢʦ, ʢʘʢ ɺʢ. ʂʘʨʙʦʥʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʫʯʥʠʩʪʦʡ 

ʧʨʦʧʠʪʢʦʡ, ʧʷʪʥʘʤʠ ʠ ʥʘʪʸʢʘʤʠ ʥʘ ʱʝʙʥʝ, ʯʘʩʪʦ ʩ ʥʝʯʝʪʢʦʡ ʥʠʞʥʝʡ ʛʨʘʥʠʮʝʡ; ʪʨʝʱʠʥʳ ʧʦʜ 

ʢʘʨʙʦʥʘʪʥʳʤ ʛʦʨʠʟʦʥʪʦʤ ʟʘʧʦʣʥʝʥʳ ʢʘʨʙʦʥʘʪʘʤʠ. ʀʟʫʯʘʝʤʳʝ ʤʫʯʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʝ 

ʯʝʨʥʦʟʝʤʳ ʦʪʣʠʯʘʶʪʩʷ ʦʪʩʫʪʩʪʚʠʝʤ ʛʠʧʩʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʠʭ ʦʪʣʠʯʠʪʝʣʴʥʳʤ ʧʨʠʟʥʘʢʦʤ.  

ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʧʦʯʪʠ ʧʦʣʥʳʤ ʦʪʩʫʪʩʪʚʠʝʤ ʩʝʨʦ- ʠ ʭʣʦʨʩʦʜʝʨʞʘʱʠʭ ʤʠʥʝʨʘʣʦʚ ʚ 

ʧʦʯʚʦʦʙʨʘʟʫʶʱʝʡ ʧʦʨʦʜʝ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʢʠʩʠ ʞʝʣʝʟʘ ʠ ʢʘʨʙʦʥʘʪʘ ʢʘʣʴʮʠʷ 

[15]. 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠʩʩʣʝʜʫʝʤʳʭ ʯʝʨʥʦʟʝʤʦʚ ʚʘʨʴʠʨʫʝʪ ʦʪ ʩʫʧʝʩʯʘʥʦʛʦ ʜʦ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʦʛʦ (ʪʘʙʣ. 1). ʆʩʦʙʝʥʥʦʩʪʴʶ ʠʩʩʣʝʜʫʝʤʳʭ ʯʝʨʥʦʟʝʤʦʚ ʷʚʣʷʝʪʩʷ ʚʳʨʘʞʝʥʥʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʭ ʬʨʘʢʮʠʡ ʧʦ ʧʨʦʬʠʣʶ. ʕʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ.  

ɺ ʯʝʨʥʦʟʝʤʘʭ ʕʇ1 (ɸʤʛʘʣʘʥʪʫʡ) ʬʠʟʠʯʝʩʢʘʷ ʛʣʠʥʘ ʚ ʛʦʨʠʟʦʥʪʝ ɸ1 ʚʘʨʴʠʨʫʝʪ ʦʪ 10,2 % 

ʜʦ 19,4%. ʄʫʯʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʯʝʨʥʦʟʝʤʳ ʠʤʝʶʪ ʩʫʧʝʩʯʘʥʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʤʝʣʢʦʛʦ ʧʝʩʢʘ 43,56 Ñ 2,45 % (14,88 %) ʠ ʢʨʫʧʥʦʡ ʧʳʣʠ 21,09 Ñ 1,93 % 

(ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ V = 24,22 %) ʧʦ ʚʩʝʤʫ ʧʨʦʬʠʣʶ. ɺ ʕʇ2 (ʄʘʣʳʡ ʂʫʥʘʣʝʡ) ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʚ ʛʫʤʫʩʦʚʦʤ ʛʦʨʠʟʦʥʪʝ ʦʪ ʩʫʧʝʩʯʘʥʦʛʦ ʜʦ ʣʝʛʢʦʛʦ ʩʫʛʣʠʥʢʘ, ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ 

ʫʪʷʞʝʣʷʝʪʩʷ ʜʦ ʩʨʝʜʥʝʛʦ ʩʫʛʣʠʥʢʘ ʚ ɸɺ, ʟʘʪʝʤ ʦʙʣʝʛʯʘʝʪʩʷ ʜʦ ʣʝʛʢʦʛʦ ʩʫʛʣʠʥʢʘ ʚ ɺ, ʠ ʨʝʟʢʦ 

ʧʝʨʝʭʦʜʠʪ ʚ ʧʝʩʦʢ ʚ ɺʢ ʠ ʉʢ. ʇʨʝʦʙʣʘʜʘʶʪ ʩʨʝʜʥʠʡ ʠ ʢʨʫʧʥʳʡ ʧʝʩʦʢ 31,45 Ñ 12,97 % (92,22 %), 

ʤʝʣʢʠʡ ʧʝʩʦʢ 27,67 Ñ 5,74 % (V = 46,37 %) ʠ ʢʨʫʧʥʘʷ ʧʳʣʴ 23,92 Ñ 5,81 % (V = 54,34 %). 

ɺ  ʕʇ3 (ʄʘʣʳʡ ʂʫʥʘʣʝʡ) (ʧʘʰʥʷ) ʚʝʨʭʥʠʝ ʛʦʨʠʟʦʥʪʳ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ, ʦʪ ʛʦʨʠʟʦʥʪʘ ɸ 

ʧʦʛʨʝʙʝʥʥʦʛʦ ï ʩʫʧʝʩʯʘʥʳʝ ʜʦ ɺʉʢ. ʇʨʝʦʙʣʘʜʘʶʪ ʤʝʣʢʠʡ ʧʝʩʦʢ 42,99 Ñ 5,61 % (V = 34,56 %) ʠ 

ʢʨʫʧʥʘʷ ʧʳʣʴ 21,09 Ñ 1,93 (V = 24,22 %) ʧʦ ʚʩʝʤʫ ʧʨʦʬʠʣʶ. 
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ʊʘʙʣʠʮʘ 1 ï ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʯʚ 

ʕʇ, 

ʨʘʩʧʦʣʦʞʝʥʠʝ 
ɻʦʨʠʟʦʥʪ 

ɻʣʫʙʠʥʘ, 

ʩʤ 

ʉʦʙʱ, 

% 
Nʦʙʱ, % 

ʉʆ2ʢʘʨʙ, 

% 
ʨʅ 

ʉʦʜʝʨʞʘʥʠʝ 

ʬʠʟ. ʧʝʩʢʘ, 

% 

1 2 3 4 5 6 7 8 

ʕʇ1  

ɸʤʛʘʣʘʥʪʫʡ 

ɸ1 

0-10 2,58 0,22 0,56 6,93 89,8 

10-20 1,6 0,13 0,28 7,03 85,7 

20-30 0,62 0,04 0,28 8,00 82,0 

30-40 0,37 0,06 1,13 8,21 80,6 

ɸ1ɺ 40-50 0,25 0,06 3,76 8,61 78,3 

ɺʉʢ 

50-60 0,16 0,11 4,6 8,83 77,5 

60-70 0,27 0,15 3,67 9,04 81,1 

70-80 0,12 - 2,82 9,10 84,8 

ʕʇ2  

ʄʘʣʳʡ 

ʂʫʥʘʣʝʡ 

ɸ1  
0-20 0,93 0,17 0,28 7,07 86,7 

20-35 1,13 0,03 0,37 7,38 76,5 

ɸɺ 35-43 0,68 0,02 ʥʝ ʚʩʢ 7,78 65,7 

ɺ 43-76 0,42 - 0,47 7,92 76,9 

ɺʢ 76-83 0,05 - ʅʝʪ 8,12 92,4 

ʉʢ 83-100+ 0,01 - 0,19 8,14 100 

ʕʇ3  

ʄʘʣʳʡ 

ʂʫʥʘʣʝʡ 

ɸ ʧʘʭ 0-33 0,73 0,04 1,22 8,13 67,6 

ɺ 35-45 0,13 - 3,19 8,58 62,5 

ɺʢ1 45-50 0,12 0,09 6,01 8,54 78,5 

ɺʢ2 50-63 0,1 - 3,19 8,56 61,8 

ɺʢ3 63-65 0,09 - 2,35 8,63 63,4 

ɸ ʧʦʛʨʝʙ 65-70 0,09 - ʥʝ ʚʩʢ 8,46 83,3 

ɺʢ4 70-75 0,04 - 2,25 8,65 90,0 

ɺʉʢ 75-90 0,09 - 1,88 8,77 75,5 

ʕʇ4  

ʇʦʩʝʣʴʝ 

ɸ 
0-10 2,5 0,11 0,56 6,82 86,6 

10-20. 2,5 0,11 0,56 7,48 69,7 

ɸ1ɺm 
20-30 1,2 0,04 0,66 7,88 48,7 

30-40 1,0 0,03 0,66 8,11 49,6 

ɺm 

40-50 0,5 - 0,566 7,96 69,4 

50-60 0,4 - 0,66 8,01 81,2 

60-75 0,1 - 0,56 8,06 63,3 

ɺmCʢ 

75-80 0,1 - 2,72 8,40 71,7 

80-90 0,05 - 3,95 8,46 62,8 

90-100 0,05 - 6,86 8,53 61,9 

ʕʇ5  

ɼʫʥʜʘ-ɼʠʨʝʪʴ 

ɸ 

0-10 1,09 0,13 0,56 6,55 86,4 

10-20. 0,74 0,11 0,47 6,88 88,9 

20-35 0,53 0,09 0,56 7,20 77,1 

ɺ 
35-40 0,28 0,12 0,66 7,31 73,2 

40-55 0,3 0,02 0,66 7,62 68,1 

ɺʢ 
55-60 0,29 0,03 0,66 8,04 66,3 

60-75 0,5 0,07 1,03 8,56 62,3 

ɺʢʉ 

75-80 0,11 0,02 0,75 8,76 63,8 

80-90 0,12 - 0,94 9,07 65,0 

90-100 0,14 - 0,84 8,94 71,0 

ʕʇ6  

ɸʨʘ-ʂʠʨʝʪʴ 
ɸ1 

0-20 1,07 0,07 0,09 7,47 82,3 

20-30 0,54 - 0,09 7,92 85,2 
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1 2 3 4 5 6 7 8 
 ɸɺ 30-40 0,33 - 0,19 7,54 79,4 
 ɺ1 40-51(54) 0,13 - 0,37 7,10 93,0 
 ɸ ʧʦʛʨʝʙ 51(54)-65 0,28 - ʥʝ ʚʩʢ 7,67 78,4 

ʕʇ7  

ʍʘʷʥ 

ɸ1 0-27 1,48 0,17 0,37 6,85 92,6 

ɺʢ1 27-45 0,65 0,14 4,23 8,12 70,5 

ɺʢ2 45-60 0,54 0,08 9,39 8,67 59,0 

ɺʢ3 60-70 0,25 - 6,95 9,10 50,3 

ɺʢʉ 70-80  0,20 - 6,95 9,10 51,5 

ʕʇ8  

ʆʢʠʥʦ-

ʂʣʶʯʠ-1 

ɸ 0-15 1,08 0,18 3,67 6,98 77,2 

ɸɺ 15-30 0,22 - 1,88 7,51 87,0 

ɺʢ1 84-125 0,04 - 2,82 9,87 98,8 

ɺʢ2 30-50 0,19 0,08 9,39 9,27 69,2 

ɺʢʉʢ 50-84 0,13 - 7,32 9,78 70,2 

ʕʇ9  

ʆʢʠʥʦ-

ʂʣʶʯʠ-2 

ɸ1 0-25 0,51 0,04 0,19 6,93 89,4 

ɸɺ 25-32 1,09 0,04 1,97 9,60 73,7 

ɺʢ1 32-43 0,7 0,03 3,76 10,08 67,8 

ɺʢ2 43-60 0,14  3,76 10,18 69,3 

ɺʢ3 60-80 0,03 0,01 1,97 9,86 92,2 

ɺʢʉʢ 80-100 0,09 - 1,5 9,58 83,4 

ʕʇ10  

ʍʘʨʣʫʥ 

ɸ 0-10 0,6 - 0,09 6,37 70,7 

ɸɺ 10-14. 0,22 - 0,37 6,28 87,2 

ɺ1 14-50 0,27 0,03 ʥʝ ʚʩʢ 6,74 80,2 

ɺ2 50-100 0,1 - 0,19 7,17 90,3 

 

ʆʙʱʝʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴʶ ʠʟʤʝʥʝʥʠʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʜʝʬʣʷʮʠʠ ʧʦʯʚʳ ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʤʝʣʢʠʭ ʬʨʘʢʮʠʡ, ʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦ ʘʢʪʠʚʥʦ ʚʳʥʦʩʷʪʩʷ ʚʝʪʨʦʤ ʚʦ ʚʨʝʤʷ ʚʝʩʝʥʥʠʭ 

ʧʳʣʴʥʳʭ ʙʫʨʴ. ɺ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʧʦʯʚ ʜʦʤʠʥʠʨʫʶʪ ʧʝʩʯʘʥʳʝ ʬʨʘʢʮʠʠ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʠ ʩʥʠʞʝʥʠʶ ʚʣʘʛʦʝʤʢʦʩʪʠ. ʀʟ-ʟʘ ʣʝʛʢʦʛʦ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʯʝʨʥʦʟʝʤʦʚ, ʧʦʜʚʝʨʞʝʥʳ 

ʚʦʟʜʝʡʩʪʚʠʶ ʚʝʪʨʦʚʦʡ ʵʨʦʟʠʠ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʩʦʜʝʨʞʘʥʠʷ ʉʦʙʱ ʠʟ-ʟʘ 

ʚʳʥʦʩʘ ʠ ʚʳʜʫʚʘʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʤʝʣʢʦʟʝʤʘ.  

ɺ ʯʝʨʥʦʟʝʤʝ ʤʫʯʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʦʤ ʩʦʜʝʨʞʘʥʠʝ ʉʦʙʱ ʩʦʩʪʘʚʣʷʝʪ 2,58 % ʚ ʩʣʦʝ 0-10, 

ʥʠʞʝ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 0,12 % ʚ ʩʣʦʝ 70-80 ʩʤ. ʍʦʪʷ ʛʫʤʫʩʦʚʳʡ ʛʦʨʠʟʦʥʪ 

ʯʝʨʥʦʟʝʤʦʚ ʛʠʜʨʦʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʭ ʥʘ ʕʇ2 (ʄʘʣʳʡ ʂʫʥʘʣʝʡ) ʠ ʜʦʩʪʠʛʘʝʪ ʜʦ 35 ʩʤ, ʪʝʤ ʥʝ 

ʤʝʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʉʦʙʱ ʚ ʛʫʤʫʩʦʚʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʦʤ ʩʣʦʝ ʠʟ-ʟʘ, ʜʝʬʣʷʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʥʠʟʢʦʝ 0,93 %, ʥʠʞʝ ʚ ʩʣʦʝ 20-35 ʩʤ ʉʦʙʱ ʙʦʣʴʰʝ ʠ ʩʦʩʪʘʚʣʷʝʪ 1,13%, ʥʘ ʛʣʫʙʠʥʝ 83-100 ʩʤ 

ʩʥʠʞʘʷʩʴ ʜʦ 0,01 %. ʇʘʨʥʳʡ ʧʘʭʦʪʥʳʡ ʚʘʨʠʘʥʪ ʘʛʨʦʯʝʨʥʦʟʝʤʦʚ ʛʣʠʥʠʩʪʦ-ʠʣʣʶʚʠʘʣʴʥʳʭ ʥʘ 

ʕʇ3 (ʄʘʣʳʡ ʂʫʥʘʣʝʡ) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʉʦʙʱ ʚ ʧʘʭʦʪʥʦʤ ʩʣʦʝ 0-20 ʩʤ 0,73 %, 

ʩʥʠʞʘʷʩʴ ʥʘ ʛʣʫʙʠʥʝ 70-90 ʜʦ 0,4-0,9 %. ɼʘʥʥʳʝ ʯʝʨʥʦʟʝʤʳ ʷʚʣʷʶʪʩʷ ʤʘʣʦʛʫʤʫʩʥʳʤʠ, 

ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʉʦʙʱ (0-20 ʩʤ) ʩʦʩʪʘʚʣʷʝʪ 1,28 Ñ 0,51 % (V = 55,68 %). 

ʉʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʘʟʦʪʘ ʚ ʤʫʯʥʠʩʪʦΆʢʘʨʙʦʥʘʪʥʦʤ ʯʝʨʥʦʟʝʤʝ ʩʦʩʪʘʚʣʷʝʪ 0,22 % ʚ 

ʚʝʨʭʥʝʤ ʩʣʦʝ 0-20 ʩʤ. ʅʠʞʝ, ʥʘ ʛʣʫʙʠʥʝ 20-50 ʩʤ, ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ ʩʥʠʞʘʝʪʩʷ ʜʦ 0,04-0,06 %, ʘ 

ʚ ʛʦʨʠʟʦʥʪʝ 50-70 ʩʤ ʚʥʦʚʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 0,11-0,15 %. ʕʪʦ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ ʣʝʛʢʠʤ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʧʦʯʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʤʠʛʨʘʮʠʠ ʠ ʥʘʢʦʧʣʝʥʠʷ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʠʣʣʶʚʠʘʣʴʥʦʤ ʛʦʨʠʟʦʥʪʝ ʧʦʯʚʳ.  

ɺ ʕʇ 2 (ʄʘʣʳʡ ʂʫʥʘʣʝʡ) ʚ ʛʠʜʨʦʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʭ ʯʝʨʥʦʟʝʤʘʭ ʥʘ ʮʝʣʠʥʝ 0,17 %, ʚ 

ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 0,02. ɺ ʕʇ3 (ʄʘʣʳʡ ʂʫʥʘʣʝʡ) ʚ 
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ʧʘʭʦʪʥʦʤ ʘʛʨʦʯʝʨʥʦʟʝʤʝ ʛʣʠʥʠʩʪʦ-ʠʣʣʶʚʠʘʣʴʥʦʤ ʩʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 0,04 %, 

ʫʚʝʣʠʯʠʚʘʷʩʴ ʜʦ 0,09 % ʚ ʩʣʦʝ 45-50 ʩʤ. 

ɺ ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʮʝʣʠʥʥʳʭ ʯʝʨʥʦʟʝʤʦʚ ʨʅ, ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ, ʙʣʠʟʢʦʤ ʢ 

ʥʝʡʪʨʘʣʴʥʦʤʫ ʨʅ = 6,93-7,07, ʥʘ ʧʘʰʥʝ ʨʅ ʠʤʝʝʪ ʩʣʘʙʦʱʝʣʦʯʥʫʶ/ʱʝʣʦʯʥʫʶ ʨʝʘʢʮʠʶ ʩʨʝʜʳ. 

ʉ ʫʛʣʫʙʣʝʥʠʝʤ, ʧʦ ʤʝʨʝ ʧʝʨʝʭʦʜʘ ʚ ʢʘʨʙʦʥʘʪʥʳʝ ʛʦʨʠʟʦʥʪʳ, pH ʩʪʘʥʦʚʠʪʩʷ ʱʝʣʦʯʥʳʤ. 

ʉʦʜʝʨʞʘʥʠʝ ʉʆ2 ʢʘʨʙʦʥʘʪʦʚ ʚ ʧʨʦʬʠʣʝ ʧʦʯʚʳ ʚʘʨʴʠʨʫʝʪ ʦʪ ʜʝʩʷʪʳʭ ʜʦʣʝʡ ʧʨʦʮʝʥʪʘ ʜʦ 6%, 

ʥʘʙʣʶʜʘʝʪʩʷ ʦʜʠʥ ʠʣʠ ʜʚʘ ʛʦʨʠʟʦʥʪʘ ʥʘʠʙʦʣʴʰʝʛʦ ʩʢʦʧʣʝʥʠʷ ʢʘʨʙʦʥʘʪʦʚ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʚ 

ʨʘʟʨʝʟʝ 1 ʠ 3 (ʪʘʙʣ. 1). ɺ ʯʝʨʥʦʟʝʤʝ ʤʫʯʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʦʤ ï ʦʜʠʥ ʤʘʢʩʠʤʫʤ ʥʘʢʦʧʣʝʥʠʷ 

ʢʘʨʙʦʥʘʪʦʚ, ʚ ʛʠʜʨʦʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʭ ʯʝʨʥʦʟʝʤʘʭ ʦʪʤʝʯʝʥʦ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʉʆ2 

ʢʘʨʙʦʥʘʪʦʚ, ʚ ʘʛʨʦʯʝʨʥʦʟʝʤʝ ʛʣʠʥʠʩʪʦ-ʠʣʣʶʚʠʘʣʴʥʦʤ ï ʦʪʤʝʯʝʥʦ ʜʚʘ ʤʘʢʩʠʤʫʤʘ ʥʘʢʦʧʣʝʥʠʷ 

ʢʘʨʙʦʥʘʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʝʛʢʠʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʥʦʡ 

ʧʦʜʚʝʨʞʝʥʥʦʩʪʠ ʧʦʯʚ ʢ ʜʝʬʣʷʮʠʠ ʠ ʧʨʠʚʦʜʠʪ ʢ ʥʠʟʢʦʤʫ ʫʨʦʚʥʶ ʉʦʙʱ ʠ Nʦʙʱ ʚ ʚʝʨʭʥʠʭ 

ʛʦʨʠʟʦʥʪʘʭ. ʕʪʦ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʤʝʜʣʝʥʥʦʛʦ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʠʭ ʧʣʦʜʦʨʦʜʠʷ. 

ɺ) ɼʝʨʥʦʚʳʝ ʩʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ (ʧʦ ʎʳʙʞʠʪʦʚʫ, 2000) = ɼʝʨʥʦʚʳʝ (ʉʝʨʦʛʫʤʫʩʦʚʳʝ) 

(ʂʠɼʇʈ, 2004) = Cambisols ʠʣʠ Greyic Phaeozems (WRB, 2022) 

ʕʪʠʤ ʧʦʯʚʘʤ ʧʨʠʩʫʱʠ ʪʘʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʢʘʢ ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʮʝʩʩʘ ʦʧʦʜʟʦʣʝʥʥʦʩʪʠ, 

ʥʠʟʢʘʷ ʩʪʝʧʝʥʴ ʚʳʰʝʣʦʯʝʥʥʦʩʪʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, ʧʨʠ ʵʪʦʤ ʛʫʤʫʩʦʚʳʝ 

ʛʦʨʠʟʦʥʪʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ. ʉʦʯʝʪʘʥʠʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʯʚʳ, ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʧʨʦʮʝʩʩʦʚ ʧʦʜʟʦʣʦʦʙʨʘʟʦʚʘʥʠʷ, ʠ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʥʠʭ ʠʜʝʪ ʫʩʠʣʝʥʥʳʡ ʜʝʨʥʦʚʳʡ ʧʨʦʮʝʩʩ [16]. ʆʪʩʫʪʩʪʚʠʝ ʦʧʦʜʟʦʣʠʚʘʥʠʷ 

ʦʙʲʷʩʥʷʝʪʩʷ ʠʟʨʝʞʝʥʥʦʩʪʴʶ ʣʝʩʦʚ ʥʘ ʣʝʩʦʩʪʝʧʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʧʘʜʘ. ʀʟ-ʟʘ ʦʩʦʙʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʨʦʮʝʩʩʳ 

ʨʘʟʣʦʞʝʥʠʷ ʠ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʵʪʦʛʦ ʦʧʘʜʘ ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʤʝʜʣʝʥʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʙʨʘʟʦʚʘʥʠʝ 

ʘʛʨʝʩʩʠʚʥʳʭ ʧʦʜʚʠʞʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʤʠʥʝʨʘʣʴʥʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʦʯʚʳ ʧʨʦʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʩʣʘʙʦ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʣʦʱʘʜʢʘ 4. ʈʘʟʨʝʟ 4. ɹʠʯʫʨʩʢʠʡ ʨʘʡʦʥ, ʨʘʟʨʝʟ ʟʘʣʦʞʝʥ ʚ 3 ʢʤ 

ʟʘʧʘʜʥʝʝ ʩ. ʇʦʩʝʣʴʝ. ɹʝʨʝʟʥʷʢ 100 % ʩ ʪʨʘʚʷʥʳʤ ʧʦʢʨʦʚʦʤ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʦʛʦ: Vicia cracca, 

Vicia amoena, Vicia pisiformis, Rosa sp., Carex sylvatica, Trifolium lupinaster, Geranium 

sylvaticum, Potentilla fragarioides, Calamagrostis epigejos, Fragaria vesca. ʇʨʦʝʢʪʠʚʥʦʝ 

ʧʦʢʨʳʪʠʝ 65-70 %.  

ɸʦ 0-2 (5) ʩʤ ʦʧʘʜ, ʩʦʩʪʦʷʱʠʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʠʟ ʧʦʣʫʨʘʟʣʦʞʠʚʰʠʭʩʷ ʣʠʩʪʴʝʚ 

ʙʝʨʝʟʳ ʠ ʩʪʝʙʣʝʡ ʪʨʘʚ. ɸ1 0-20 (25) ʩʤ ʪʝʤʥʦ-ʩʝʨʳʡ ʩʨʝʜʥʠʡ ʩʫʛʣʠʥʦʢ, ʢʦʤʢʦʚʘʪʦ-

ʤʝʣʢʦʟʝʨʥʠʩʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʚʣʘʞʥʳʡ, ʨʳʭʣʳʡ, ʦʙʠʣʴʥʦ ʧʨʦʥʠʟʘʥ ʢʦʨʥʷʤʠ ʜʝʨʝʚʴʝʚ ʠ 

ʪʨʘʚʷʥʠʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʧʝʨʝʭʦʜ ʨʝʟʢʠʡ ʧʦ ʮʚʝʪʫ. ɸ1Bm 20 (25) ï 40 (43) ʩʤ ʙʫʨʳʡ 

ʪʷʞʝʣʳʡ ʩʫʛʣʠʥʦʢ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʚʣʘʞʥʳʡ, ʢʦʨʥʠ, ʨʳʭʣʳʡ, ʧʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ. ɺm 

40(43)-75(78) ʩʤ ʧʘʣʝʚʦ-ʢʦʨʠʯʥʝʚʳʡ (ʩʚʝʪʣʦ-ʙʫʨʳʡ) ʩʨʝʜʥʠʡ ʩʫʛʣʠʥʦʢ (ʚ 50-60 ʩʤ ï 

ʩʫʧʝʩʯʘʥʳʡ), ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʚʣʘʞʥʳʡ, ʨʳʭʣʳʡ, ʝʜ. ʢʦʨʥʠ, ʧʝʨʝʭʦʜ ʨʝʟʢʠʡ ʧʦ ʚʩʢʠʧʘʥʠʶ. 

ɺmʉʢ 75(78)-100 ʩʤ ʧʘʣʝʚʦ-ʙʝʣʝʩʳʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʘ ʩ ʛʣʫʙʠʥʳ 80 ʩʤ ʩʫʧʝʩʴ, 

ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʚʣʘʞʥʳʡ, ʝʜ. ʢʦʨʥʠ, ʩʨʝʜʥʠʡ ʩʫʛʣʠʥʦʢ. ʇʦʯʚʘ: ʜʝʨʥʦʚʘʷ ʩʝʨʘʷ ʣʝʩʥʘʷ ʧʦʯʚʳ 

= ʜʝʨʥʦʚʦ-ʩʝʨʘʷ ʧʦʯʚʘ ʠʣʠ ʜʝʨʥʦʚʘʷ (ʩʝʨʦʛʫʤʫʩʦʚʘʷ). 

ʀʥʪʝʥʩʠʚʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʦʙʱʝʛʦ ʫʛʣʝʨʦʜʘ ʠ ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʮʝʩʩʦʚ ʧʦʜʟʦʣʦʦʙʨʘʟʦʚʘʥʠʷ 

ʦʧʨʝʜʝʣʷʶʪ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʜʝʨʥʦʚʳʭ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ. ʄʦʱʥʦʩʪʴ ʛʦʨʠʟʦʥʪʘ 

ɸʆ ʩʦʩʪʘʚʣʷʝʪ 1-3 ʩʤ, ʩʦʩʪʦʠʪ ʠʟ ʣʝʩʥʦʛʦ ʦʧʘʜʘ ʠ ʪʨʘʚʷʥʠʩʪʳʭ ʦʩʪʘʪʢʦʚ. ɻʦʨʠʟʦʥʪ ɸ1 ʠʤʝʝʪ 

ʤʦʱʥʦʩʪʴ 22 Ñ 3,08 ʩʤ (V = 19,81), ʪʝʤʥʦʛʦ ʮʚʝʪʘ, ʭʦʨʦʰʦ ʦʩʪʨʫʢʪʫʨʝʥ. ɻʦʨʠʟʦʥʪ ɸɺ ʠʤʝʝʪ 

ʤʦʱʥʦʩʪʴ 22 Ñ 1,08 (V = 7,51), ʭʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʩʪʦʷʥʥʦʝ 

ʧʨʠʩʫʪʩʪʚʠʝ ʢʦʨʠʯʥʝʚʘʪʳʭ ʠ ʪʝʤʥʦʚʘʪʦ-ʙʫʨʳʭ ʪʦʥʦʚ. ʅʠʞʝʣʝʞʘʱʠʡ ʛʦʨʠʟʦʥʪ ɺm ʤʦʱʥʦʩʪʴʶ 

41 Ñ 8,72 (V = 36,83) ʠʤʝʝʪ ʦʙʱʫʶ ʙʫʨʫʶ ʦʢʨʘʩʢʫ, ʠʥʦʛʜʘ ʥʝʷʩʥʳʝ ʛʫʤʫʩʦʚʳʝ ʧʷʪʥʘ ʧʦ ʭʦʜʘʤ 

ʢʦʨʥʝʡ ʜʝʨʝʚʴʝʚ. ɻʦʨʠʟʦʥʪ ʢʘʨʙʦʥʘʪʥʦʡ ʘʢʢʫʤʫʣʷʮʠʠ ɺmʉʢ ʤʦʱʥʦʩʪʴʶ 25 Ñ 1,41 (V = 8 %) 

ʚʳʜʝʣʷʝʪʩʷ ʯʝʪʢʦ, ʚ ʚʠʜʝ ʧʘʣʝʚʦ-ʙʝʣʝʩʦʡ ʤʫʯʥʠʩʪʦʡ ʧʨʦʧʠʪʢʠ ʢʘʨʙʦʥʘʪʘʤʠ. 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚ ʛʦʨʠʟʦʥʪʝ ɸ1 ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʩʫʧʝʩʯʘʥʦʛʦ ʚ ʩʣʦʝ 0-10 ʩʤ 

ʜʦ ʩʨʝʜʥʝʛʦ ʩʫʛʣʠʥʢʘ ʚ ʩʣʦʝ 10-20 ʩʤ. ɺ ʛʦʨʠʟʦʥʪʝ ɸ1Bm ʫʪʷʞʝʣʷʝʪʩʷ ʜʦ ʪʷʞʝʣʦʛʦ ʩʫʛʣʠʥʢʘ, 
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ʜʘʣʝʝ ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ ʦʙʣʝʛʯʘʷʩʴ ʜʦ ʩʫʧʝʩʠ ʚ ʩʣʦʝ 50-60 ʩʤ, ʘ ʟʘʪʝʤ ʩʥʦʚʘ ʫʪʷʞʝʣʷʝʪʩʷ ʜʦ 

ʩʨʝʜʥʝʛʦ ʩʫʛʣʠʥʢʘ. ʊʘʢʦʝ ʥʝʨʘʚʥʦʤʝʨʥʳʡ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʭ 

ʬʨʘʢʮʠʡ ʧʦ ʧʨʦʬʠʣʶ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʦ ʩ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ. 

ʇʨʝʦʙʣʘʜʘʶʱʝʡ ʬʨʘʢʮʠʝʡ ʚ ʧʨʦʬʠʣʝ ʵʪʠʭ ʧʦʯʚ ʷʚʣʷʶʪʩʷ ʬʨʘʢʮʠʠ ʤʝʪʢʦʛʦ ʧʝʩʢʘ 

23,67 Ñ 3,02 % (V = 38,31 %) ʠ ʢʨʫʧʥʦʡ ʧʳʣʠ 28,93 Ñ 1,33 % (V = 13,83 %). ʌʨʘʢʮʠʠ ʢʨʫʧʥʦʛʦ 

ʠ ʩʨʝʜʥʝʛʦ ʧʝʩʢʘ (1-0,25) ʚ ʧʨʦʬʠʣʝ ʧʦʯʚ ʩʦʩʪʘʚʣʷʶʪ 13,89 Ñ 0,69 % (V = 14,80 %), ʠʣʠʩʪʳʭ 

ʬʨʘʢʮʠʡ ʩʦʜʝʨʞʠʪʩʷ 7,17 Ñ 0,75 % (31,43). ɿʥʘʯʠʪʝʣʴʥʦ ʩʦʜʝʨʞʘʥʠʝ ʧʳʣʝʚʘʪʦʡ ʬʨʘʢʮʠʠ 

54,28 Ñ 2,25 % (V = 12,42 %). 

ɼʝʨʥʦʚʳʝ ʩʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ ʩʦʜʝʨʞʘʪ ʉʦʙʱ 5,2 %. ʉʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʘʟʦʪʘ 

ʥʝʚʳʩʦʢʦʝ 0,11 %, ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ ʧʦʢʘʟʘʪʝʣʴ ʩʥʠʞʘʝʪʩʷ ʜʦ 0,03 % ʚ ʩʣʦʝ 30-40 ʩʤ. ʈʝʘʢʮʠʷ 

ʩʨʝʜʳ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʦʚ ʧʦʯʚʳ (Al ʠ A1Bm) ʚ ʚʦʜʥʳʭ ʚʳʪʷʞʢʘʭ ʦʢʘʟʳʚʘʝʪʩʷ ʧʦʯʪʠ 

ʥʝʡʪʨʘʣʴʥʦʡ (6,82), ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʳʚʦʜ H.A. ʅʦʛʠʥʦʡ [17] ʦ ʪʦʤ, ʯʪʦ ʚ ʩʪʝʧʥʳʭ ʠ 

ʣʝʩʦʩʪʝʧʥʳʭ ʧʦʯʚʘʭ ɿʘʙʘʡʢʘʣʴʷ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʟʥʘʯʝʥʠʷʭ ʨʅ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʝʨʝʟʦʚʳʝ ʣʝʩʘ ʩ ʨʘʟʨʝʞʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠ ʛʫʩʪʳʤ ʪʨʘʚʷʥʳʤ ʧʦʢʨʦʚʦʤ 

ʥʝ ʧʨʠʚʦʜʷʪ ʢ ʧʦʜʢʠʩʣʝʥʠʶ ʧʦʯʚʳ. 

ʂʘʨʙʦʥʘʪʳ ʟʘʣʝʛʘʶʪ ʩ ʛʣʫʙʠʥʳ 75 ʩʤ ʚ ʚʠʜʝ ʤʫʯʥʠʩʪʦʡ ʧʨʦʧʠʪʢʠ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 

ʦʥʠ ʤʦʛʫʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʠʣʠ ʚʳʤʳʚʘʪʴʩʷ ʚ ʙʦʣʝʝ ʛʣʫʙʦʢʠʝ ʩʣʦʠ. ʅʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ 

ʢʘʨʙʦʥʘʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 

ʉʦʜʝʨʞʘʥʠʝ ʉʆ2 ʢʘʨʙʦʥʘʪʦʚ ʚ ʛʦʨʠʟʦʥʪʝ BmCʢ ʧʣʘʚʥʦ ʥʘʨʘʩʪʘʝʪ ʦʪ 2,72 % ʜʦ 6,86 %. 

ɺ ʚʝʨʭʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʪʘʢ ʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʉʆ2 ʢʘʨʙʦʥʘʪʦʚ, ʥʦ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʥʠʟʢʦʝ 0,56-

0,66 %. 

ʉʧʝʮʠʬʠʯʥʦʩʪʴ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ɿʘʧʘʜʥʦʛʦ ɿʘʙʘʡʢʘʣʴʷ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʦʪʣʠʯʠʷ ʜʝʨʥʦʚʳʭ ʩʝʨʳʭ ʣʝʩʥʳʭ ʧʦʯʚ ʦʪ ʧʦʯʚ ʣʝʩʦʩʪʝʧʠ 

ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʧʨʦʪʝʢʘʶʪ ʥʘ ʬʦʥʝ 

ʤʘʣʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʫʛʦʚʦʨʦʪʘ, ʯʪʦ ʥʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʧʦʜʟʦʣʦʦʙʨʘʟʦʚʘʥʠʷ. 

ʆʩʥʦʚʥʳʤ ʟʦʥʘʣʴʥʳʤ ʪʠʧʦʤ, ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʜʘʥʥʦʡ ʣʝʩʦʩʪʝʧʠ, ʷʚʣʷʶʪʩʷ ʩʘʤʦʙʳʪʥʳʝ 

ʜʝʨʥʦʚʳʝ ʩʝʨʳʝ ʣʝʩʥʳʝ ʧʦʯʚʳ. 

ɻ) ʂʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ (ʂʠɼʇ ʉʉʉʈ, 1977) = ʂʘʰʪʘʥʦʚʳʝ (ʂʠɼʇʈ, 2004) = 

Kastanozems (WRB, 2022) 

ɺ ʟʦʥʝ ʩʫʭʠʭ ʩʪʝʧʝʡ ɿʘʙʘʡʢʘʣʴʷ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʢʘʰʪʘʥʦʚʳʝ ʤʫʯʥʠʩʪʦ-

ʢʘʨʙʦʥʘʪʥʳʝ ʧʦʯʚʳ. ʆʥʠ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʤʝʞʛʦʨʥʳʭ ʧʦʥʠʞʝʥʠʷʭ ʠ ʥʘ ʰʣʝʡʬʘʭ ʧʨʠʣʝʛʘʶʱʠʭ 

ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ ʥʘ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʳʭ ʠ ʧʝʩʯʘʥʦ-ʩʫʧʝʩʯʘʥʳʭ ʜʨʝʚʥʝʘʣʣʶʚʠʘʣʴʥʳʭ ʠ 

ʧʨʦʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʭ, ʯʘʩʪʦ ʱʝʙʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʷʭ. ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʦʧʨʦʜʫʢʪʠʚʥʳʤʠ ʩʫʭʠʤʠ ʩʪʝʧʷʤʠ ʩ ʜʝʨʥʦʚʠʥʥʦ-ʟʣʘʢʦʚʳʤʠ 

ʘʩʩʦʮʠʘʮʠʷʤʠ ʠ ʨʘʟʨʝʞʝʥʥʳʤ ʪʨʘʚʦʩʪʦʝʤ [18]. ʆʙʣʘʜʘʶʪ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʧʣʦʜʦʨʦʜʠʷ. 

ʂʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ ʚʩʪʨʝʯʘʶʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʶʞʥʳʭ ʩʢʣʦʥʘʭ ʭʨʝʙʪʦʚ, ʚ 

ʧʨʝʜʛʦʨʴʷʭ, ʥʘ ʢʦʥʫʩʘʭ ʚʳʥʦʩʘ ʠ ʜʨʝʚʥʠʭ ʪʝʨʨʘʩʘʭ ʨʝʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʚʳʩʦʪʘʭ ʦʪ 600 ʜʦ 

900 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ ʚ ʤʝʞʛʦʨʥʳʭ ʧʦʥʠʞʝʥʠʷʭ [19]. ʆʩʦʙʝʥʥʦʩʪʴʶ ʩʫʭʠʭ ʩʪʝʧʝʡ ʜʘʥʥʦʛʦ 

ʨʝʛʠʦʥʘ ʷʚʣʷʝʪʩʷ ʥʠʟʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʋ ʨʘʩʪʝʥʠʡ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ 

ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʚʝʨʭʥʝʤ ʩʣʦʝ ʧʦʯʚʳ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʧʦʣʫʯʘʶʪ ʣʠʰʴ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚʩʣʝʜʩʪʚʠʝ ʝʝ ʥʝʛʣʫʙʦʢʦʛʦ ʧʨʦʤʘʯʠʚʘʥʠʷ. ɽ.ʀ. ʇʘʥʢʦʚʘ ʠ 

ɻ.ʀ. ʏʝʨʥʦʫʩʝʥʢʦ [20] ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʟʘʚʠʩʷʪ ʢʘʢ ʦʪ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʪʘʢ ʠ ʦʪ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʦʪ ʩʚʦʡʩʪʚ 

ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʣʦʱʘʜʢʘ 7. ʈʘʟʨʝʟ 7. ɹʠʯʫʨʩʢʠʡ ʨʘʡʦʥ, ʨʘʟʨʝʟ ʟʘʣʦʞʝʥ ʥʘ ʶʛʦ-

ʟʘʧʘʜ ʦʪ ʩ. ʍʘʷʥ ʥʘ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʢʣʦʥʘ ʫʚʘʣʘ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ: Festuca lenensis, Potentilla 

acaulis, Artemisia frigida, Caragana stenophylla, Potentilla altissima, Carex duriuscula, Poa 

bulbosa, Thymus vulgaris. ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 50-60 %.  

ɸ 0-27 ʩʤ ʢʘʰʪʘʥʦʚʳʡ ʧʝʩʦʢ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʚʣʘʞʥʳʡ (ʧʦʩʣʝ ʜʦʞʜʷ), ʨʳʭʣʳʡ, ʤʥʦʛʦ 

ʢʦʨʥʝʡ, ʚʩʪʨʝʯʘʝʪʩʷ ʚʳʚʝʪʨʝʣʳʡ ʱʝʙʝʥʴ, ʢʦʪʦʨʳʡ ʣʝʛʢʦ ʣʦʤʘʝʪʩʷ ʣʦʧʘʪʦʡ, ʧʝʨʝʭʦʜ 

ʧʦʩʪʝʧʝʥʥʳʡ ʧʦ ʮʚʝʪʫ ʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ. ɺʢ1 27-45 ʩʤ ʪʝʤʥʦ-ʙʝʞʝʚʳʡ ʣʝʛʢʠʡ 
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ʩʫʛʣʠʥʦʢ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʩʚʝʞʠʡ, ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ, ʤʥʦʛʦ ʨʘʟʨʫʰʘʶʱʝʛʦʩʷ ʭʨʷʱʘ ʠ 

ʱʝʙʥʷ ʛʨʘʥʠʪʘ, ʩ 35 ʜʦ 70 ʩʤ ʠʤʝʝʪʩʷ ʨʦʟʦʚʦʝ ʧʷʪʥʦ ʠʟ ʦʪʜʝʣʴʥʳʭ ʦʩʢʦʣʢʦʚ ʨʦʟʦʚʦʛʦ ʧʦʣʝʚʦʛʦ 

ʰʧʘʪʘ ʚ ɺʢ1 ʠ ɺʢ2, ʨʳʭʣʘʷ, ʧʝʨʝʭʦʜ ʧʦʩʪʝʧʝʥʥʳʡ. ɺʢ2 45-60 ʩʤ ʙʝʣʝʩʦʚʘʪʦ-ʙʫʨʳʡ ʩʨʝʜʥʠʡ 

ʩʫʛʣʠʥʦʢ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʩʚʝʞʠʡ, ʧʣʦʪʥʳʡ, ʠʤʝʝʪʩʷ ʭʨʷʱ, ʛʦʨʠʟʦʥʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʥʘʢʦʧʣʝʥʠʷ ʢʘʨʙʦʥʘʪʦʚ, ʧʝʨʝʭʦʜ ʟʘʤʝʪʥʳʡ ʧʦ ʮʚʝʪʫ. ɺ 60-70 ʩʤ ʙʫʨʳʡ ʪʷʞʝʣʳʡ ʩʫʛʣʠʥʦʢ, 

ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʩʚʝʞʠʡ, ʧʣʦʪʥʳʡ, ʪʝʢʩʪʫʨʥʳʡ ʛʦʨʠʟʦʥʪ, ʧʝʨʝʭʦʜ ʷʩʥʳʡ ʧʦ ʮʚʝʪʫ. ɺʉʢ 70-80 

ʙʫʨʦʚʘʪʦ-ʙʝʣʝʩʦʚʘʪʳʡ ʪʷʞʝʣʳʡ ʩʫʛʣʠʥʦʢ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʩʚʝʞʠʡ, ʧʣʦʪʥʳʡ, ʙʫʨʥʦ ʚʩʢʠʧʘʝʪ 

ʦʪ ʅʉl. ʇʦʯʚʘ: ʢʘʰʪʘʥʦʚʘʷ ʧʦʯʚʘ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʣʦʱʘʜʢʘ 8. ʈʘʟʨʝʟ 8. ʆʢʠʥʦ-ʂʣʶʯʠ-1. ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ, 

ɹʠʯʫʨʩʢʠʡ ʨʘʡʦʥ. ʈʘʟʨʝʟ ʟʘʣʦʞʝʥ ʚ 4 ʢʤ ʦʪ ʩ. ʆʢʠʥʦ-ʂʣʶʯʠ ʧʦ ʪʨʘʢʪʫ ʥʘ ʍʘʨʣʫʥ. 

ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ: Festuca lenensis, Artemisia frigida, Potentilla acaulis, Caragana stenophylla. 

ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 50-60 %. 

ɸ 0-15 ʩʤ ʢʘʰʪʘʥʦʚʳʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʥʝʧʨʦʯʥʦ-ʢʦʤʢʦʚʘʪʘʷ ʩʪʨʫʢʪʫʨʘ, ʩʫʭʦʡ, ʢʦʨʥʠ, 

ʩʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ, ʧʝʨʝʭʦʜ ʧʦ ʮʚʝʪʫ. ɸɺ 15-30 ʩʤ ʢʘʰʪʘʥʦʚʘʷ ʩ ʧʘʣʝʚʳʤ ʦʪʪʝʥʢʦʤ ʩʫʧʝʩʴ, 

ʙʝʩʩʪʨʫʢʪʫʨʥʘʷ, ʩʫʭʘʷ, ʢʦʨʥʠ, ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ, ʧʝʨʝʭʦʜ ʷʩʥʳʡ ʧʦ ʮʚʝʪʫ ʠ ʧʣʦʪʥʦʩʪʠ. ɺʢ1 

30-50 ʩʤ ʩʝʨʦ-ʧʘʣʝʚʳʡ ʩ ʙʝʣʝʩʳʤ ʦʪʪʝʥʢʦʤ ʩʨʝʜʥʠʡ ʩʫʛʣʠʥʦʢ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʩʚʝʞʠʡ, 

ʧʣʦʪʥʳʡ, ʝʜʠʥʠʯʥʳʝ ʢʦʨʥʠ, ʛʦʨʠʟʦʥʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʢʘʨʙʦʥʘʪʦʚ, ʧʝʨʝʭʦʜ ʧʦ 

ʮʚʝʪʫ ʠ ʧʣʦʪʥʦʩʪʠ. ɺʢ2 50-84 ʩʤ ʩʝʨʦ-ʧʘʣʝʚʳʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʩʚʝʞʠʡ, 

ʧʣʦʪʥʝʝ ʧʨʝʜʳʜʫʱʝʛʦ, ʧʝʨʝʭʦʜ ʷʩʥʳʡ ʧʦ ʮʚʝʪʫ. ɺʢʉʢ 84-125 ʩʤ ʙʫʨʳʡ ʧʝʩʦʢ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, 

ʩʚʝʞʠʡ, ʝʜʠʥʠʯʥʳʝ ʢʦʨʥʠ, ʠʤʝʶʪʩʷ ʯʝʨʥʳʝ ʧʨʦʩʣʦʡʢʠ ʚ ʧʝʩʢʝ, ʨʳʭʣʳʡ. ʇʦʯʚʘ: ʢʘʰʪʘʥʦʚʘʷ 

ʧʦʯʚʘ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʣʦʱʘʜʢʘ 9. ʈʘʟʨʝʟ 9. ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ, ɹʠʯʫʨʩʢʠʡ ʨʘʡʦʥ. 

ʈʘʟʨʝʟ ʟʘʣʦʞʝʥ ʚ 5 ʢʤ ʦʪ ʩ. ʆʢʠʥʦ-ʂʣʶʯʠ-2 ʧʦ ʪʨʘʢʪʫ ʥʘ ʍʘʨʣʫʥ. ʄʠʢʨʦʨʝʣʴʝʬ ʭʦʨʦʰʦ 

ʚʳʨʘʞʝʥ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʠʭ ʟʘʧʘʜʠʥʦʢ ʠ ʙʫʛʦʨʢʦʚ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʦʥʠ ʦʙʨʘʟʦʚʘʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʤʝʨʟʣʦʪʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʠ ʧʨʦʩʘʜʦʢ ʚ ʧʨʦʰʣʦʤ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ: Festuca lenensis, Carex 

duriuscula, Artemisia frigida, Potentilla acaulis, Caragana stenophylla. ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 50-

60 %.  

ɸ1 0-25 ʩʤ ʩʝʨʦ-ʢʦʨʠʯʥʝʚʦ-ʢʘʰʪʘʥʦʚʘʷ ʩʫʧʝʩʴ, ʥʝʧʨʦʯʥʦ-ʢʦʤʢʦʚʘʪʘʷ ʩʪʨʫʢʪʫʨʘ, ʩʫʭʦʡ, 

ʦʙʠʣʴʥʦ ʧʨʦʥʠʟʘʥ ʢʦʨʥʷʤʠ, ʢʘʤʥʝʡ ʥʝʪ, ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ, ʧʝʨʝʭʦʜ ʧʦ ʮʚʝʪʫ ʠ ʧʣʦʪʥʦʩʪʠ. 

ɸ1ɺ 25-32 ʩʤ ʩʝʨʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʳʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʥʝʧʨʦʯʥʦ-ʢʦʤʢʦʚʘʪʦʡ ʩʪʨʫʢʪʫʨʳ, 

ʩʚʝʞʝʝ ʧʨʝʜʳʜʫʱʝʛʦ, ʧʣʦʪʥʳʡ, ʢʦʨʥʠ, ʧʝʨʝʭʦʜ ʧʦ ʮʚʝʪʫ ʠ ʧʣʦʪʥʦʩʪʠ.ɺʢ1 32-43 ʩʤ ʩʚʝʪʣʝʝ 

ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʨʠʟʦʥʪʘ, ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ ʥʝʧʨʦʯʥʦ-ʢʦʤʢʦʚʘʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʩʚʝʞʠʡ, ʠʤʝʶʪʩʷ 

ʙʝʣʝʩʦʚʘʪʳʝ ʧʷʪʥʘ ʢʘʨʙʦʥʘʪʦʚ ʠ ʤʝʣʢʠʝ ʱʝʙʝʥʢʠ, ʩ ʛʣʫʙʠʥʳ 40 ʩʤ ʙʫʨʥʦ ʚʩʢʠʧʘʝʪ ʦʪ ʅʉl, 

ʦʯʝʥʴ ʧʣʦʪʥʳʡ, ʧʝʨʝʭʦʜ ʷʩʥʳʡ ʧʦ ʮʚʝʪʫ, ʚʣʘʞʥʦʩʪʠ ʠ ʚʩʢʠʧʘʥʠʶ. ɺʢ2 43-60 ʩʤ ʧʘʣʝʚʦ-

ʢʦʨʠʯʥʝʚʦ-ʩʝʨʳʡ ʩʨʝʜʥʠʡ ʩʫʛʣʠʥʦʢ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʩʚʝʞʠʡ, ʢʦʨʥʠ, ʢʘʤʥʝʡ ʥʝʪ, ʚʝʨʭʥʷʷ 

ʛʨʘʥʠʮʘ ʚʩʢʠʧʘʥʠʷ ʥʝʨʦʚʥʘʷ, ʧʣʦʪʥʳʡ, ʛʦʨʠʟʦʥʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʢʘʨʙʦʥʘʪʦʚ, 

ʧʝʨʝʭʦʜ ʟʘʤʝʪʥʳʡ ʧʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʠ ʮʚʝʪʫ. ɺʢ3 60-80 ʩʤ ʙʝʣʝʩʦʚʘʪʦ-

ʙʫʨʦʚʘʪʳʡ ʧʝʩʦʢ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʩʚʝʞʠʡ, ʢʦʨʥʠ, ʢʘʤʥʝʡ ʥʝʪ, ʨʳʭʣʳʡ, ʧʝʨʝʭʦʜ ʷʩʥʳʡ ʧʦ 

ʮʚʝʪʫ. ɺʉʢ 80-100 ʙʫʨʘʷ ʩʫʧʝʩʴ, ʙʝʩʩʪʨʫʢʪʫʨʥʘʷ, ʩʚʝʞʘʷ, ʨʳʭʣʘʷ, ʚʩʢʠʧʘʝʪ ʦʪ ʅʉl. ʇʦʯʚʘ: 

ʢʘʰʪʘʥʦʚʘʷ ʧʦʯʚʘ. 

ʉʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʛʫʤʫʩʦʚʦ-ʘʢʢʫʤʫʣʷʪʠʚʥʦʛʦ ʩʣʦʷ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʩʦʩʪʘʚʣʷʝʪ 

24,67 Ñ 6,18 ʩʤ (35,42 %). ɻʦʨʠʟʦʥʪ ɸ1 ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʛʫʤʫʩʘ, 

ʢʦʨʠʯʥʝʚʦʡ ʠʣʠ ʢʦʨʠʯʥʝʚʦ-ʢʘʰʪʘʥʦʚʦʡ ʦʢʨʘʩʢʦʡ, ʩʣʘʙʦʫʧʣʦʪʥʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠ ʥʝʧʨʦʯʥʳʤ 

ʟʘʜʝʨʥʝʥʠʝʤ. ɻʦʨʠʟʦʥʪ ɸ1ɺ ʠʤʝʝʪ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʫʶ ʛʫʤʫʩʦʚʫʶ ʦʢʨʘʩʢʫ ʠ ʧʝʨʝʭʦʜʠʪ ʚ 

ʛʦʨʠʟʦʥʪ ɺ, ʦʢʨʘʰʝʥʥʳʡ ʚ ʙʫʨʳʡ ʠʣʠ ʙʫʨʦ-ʧʘʣʝʚʳʡ ʮʚʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʪʝʨʠʥʩʢʦʡ 

ʧʦʨʦʜʳ. ɻʦʨʠʟʦʥʪ ɺʢ (ɺʉʢ) ʩʦʜʝʨʞʠʪ ʨʘʚʥʦʤʝʨʥʦʝ ʤʫʯʥʠʩʪʦʝ ʥʘʢʦʧʣʝʥʠʝ ʢʘʨʙʦʥʘʪʦʚ 

ʢʘʣʴʮʠʷ. ʂʘʨʙʦʥʘʪʥʳʡ ʛʦʨʠʟʦʥʪ ʩʚʝʪʣʦ-ʙʝʣʝʩʳʡ ʠʣʠ ʙʝʣʝʩʦ-ʙʫʨʳʡ, ʧʣʦʪʥʳʡ ʟʘ ʩʯʝʪ 

ʮʝʤʝʥʪʠʨʫʶʱʝʛʦ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʩ ʯʝʪʢʦʡ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝʡ ʠ ʚʠʜʠʤʳʤʠ 

ʫʯʘʩʪʢʘʤʠ ʉʘʉʆ3 ʠ ʥʘʪʝʯʥʳʤʠ ʢʦʨʦʯʢʘʤʠ. ʄʝʞʜʫ ʛʫʤʫʩʦʚʳʤ ʠ ʢʘʨʙʦʥʘʪʥʳʤ ʩʣʦʷʤʠ 

ʨʘʩʧʦʣʦʞʝʥ ʥʝʙʦʣʴʰʦʡ ʛʦʨʠʟʦʥʪ ɺ ʠʣʠ ɸɺ (ʜʦ 15 ʩʤ), ʥʝ ʨʝʘʛʠʨʫʶʱʠʡ ʥʘ HCl. ɻʦʨʠʟʦʥʪ ʉ 

ʦʙʳʯʥʦ ʩʦʜʝʨʞʠʪ ʢʘʨʙʦʥʘʪʳ, ʥʦ ʤʦʞʝʪ ʙʳʪʴ ʠ ʙʝʟ ʥʠʭ. ɻʠʧʩ ʠ ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʝ ʩʦʣʠ 

ʦʪʩʫʪʩʪʚʫʶʪ ʠʟ-ʟʘ ʛʣʫʙʦʢʦʛʦ ʣʝʪʥʝʛʦ ʧʨʦʤʘʯʠʚʘʥʠʷ ʧʦʯʚ. 
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ɸʥʘʣʠʟ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʢʘʟʘʣ ʦʪʩʫʪʩʪʚʠʝ ʯʝʪʢʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠʣʠʩʪʦʡ ʬʨʘʢʮʠʠ ʧʦ ʧʨʦʬʠʣʶ ʧʦʯʚ ʠʟ-ʟʘ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʨʳʭʣʦʡ ʪʦʣʱʠ, ʥʘ 

ʢʦʪʦʨʦʡ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦʯʚʳ. ɺ ʕʇ7 (ʍʘʷʥ) ʛʦʨʠʟʦʥʪ ɸ1 ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʝʩʯʘʥʳʤ ʩʦʩʪʘʚʦʤ, 

ʘ ʢ ʛʣʫʙʠʥʝ 60-80 ʩʤ ʥʘʙʣʶʜʘʝʪʩʷ ʫʪʷʞʝʣʝʥʠʝ ʜʦ ʪʷʞʝʣʦʛʦ ʩʫʛʣʠʥʢʘ. ʌʨʘʢʮʠʷ ʤʝʣʢʦʡ ʧʳʣʠ 

ʩʥʠʞʘʝʪʩʷ ʩ 52,8 % (0-27 ʩʤ) ʜʦ 5,9 % (70-80 ʩʤ). ʂʦʣʠʯʝʩʪʚʦ ʢʨʫʧʥʦʡ ʧʳʣʠ ʩ 27 ʩʤ ʚʳʩʦʢʦʝ ï 

43,52 Ñ 4,69 % (V = 18,64 %), ʘ ʩʨʝʜʥʷʷ ʠ ʤʝʣʢʘʷ ʧʳʣʴ ï ʨʘʚʥʦʤʝʨʥʦʝ 13,85 Ñ 2,12 % 

(V = 26,46 %) ʠ 16,57 Ñ 1,56 % (V = 16,31 %) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʝʨʭʥʠʝ ʛʦʨʠʟʦʥʪʳ ʙʝʜʥʳ ʠʣʦʤ. 

ɺ ʕʇ8 (ʆʢʠʥʦ-ʂʣʶʯʠ-1) ʠ ʕʇ9 (ʆʢʠʥʦ-ʂʣʶʯʠ-2) ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʭ 

ʬʨʘʢʮʠʡ ʥʝʨʘʚʥʦʤʝʨʥʦʝ: ʚʝʨʭʥʠʝ ʩʣʦʠ ï ʩʫʧʝʩʴ ʠ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʩʨʝʜʥʠʝ ï ʩʨʝʜʥʠʡ 

ʩʫʛʣʠʥʦʢ, ʥʠʞʥʠʝ (ɺʉʢ) ʦʙʣʝʛʯʘʶʪʩʷ ʜʦ ʧʝʩʢʘ ʠ ʩʫʧʝʩʠ. 

ʉʦʜʝʨʞʘʥʠʝ ʉʦʙʱ ʚ ʩʣʦʝ 0-20 ʩʤ 1,02Ñ0,34 % (V = 47,64 %). ʇʦʢʘʟʘʪʝʣʠ ʉʦʙʱ ʚ 

ʥʠʞʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ʩʥʠʞʘʶʪʩʷ ʚ ʩʣʦʝ ʜʦ 60-70 ʩʤ 0,14 Ñ 0,08 % (V = 80,60 %). ɺ ʕʇ9 (ʆʢʠʥʦ-

ʂʣʶʯʠ-2) ʚ ʩʣʦʝ 25-32 ʩʦʜʝʨʞʘʥʠʝ ʉʦʙʱ ʚʜʚʦʝ ʙʦʣʴʰʝ, ʯʪʦ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʩʚʷʟʘʥʦ ʩ 

ʜʝʬʣʷʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʉʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ ʚ ʛʫʤʫʩʦʚʦʤ ʛʦʨʠʟʦʥʪʝ ʥʠʟʢʦʝ 0,13 Ñ 0,06 

(60,08 %), ʧʦʢʘʟʘʪʝʣʴ ʩʥʠʞʘʝʪʩʷ ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ ʜʦ 0,06 Ñ 0,03 % (V = 71,32 %). ɺ ʛʫʤʫʩʦʚʦ-

ʘʢʢʫʤʫʣʷʪʠʚʥʦʤ ʛʦʨʠʟʦʥʪʝ ʨʅ ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʙʣʠʟʦʢ ʢ ʥʝʡʪʨʘʣʴʥʦʤʫ ʨʅ = 6,85-6,98. 

ʉ  ʫʛʣʫʙʣʝʥʠʝʤ, ʧʦ ʤʝʨʝ ʧʝʨʝʭʦʜʘ ʚ ʢʘʨʙʦʥʘʪʥʳʝ ʛʦʨʠʟʦʥʪʳ, pH ʩʪʘʥʦʚʠʪʩʷ ʱʝʣʦʯʥʳʤ, ʠʥʦʛʜʘ 

ʩʠʣʴʥʦʱʝʣʦʯʥʳʤ.  

ɻʦʨʠʟʦʥʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʢʘʨʙʦʥʘʪʦʚ ʚ ʕʇ7 (ʍʘʷʥ) ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʣʫʙʠʥʝ 

45-60 ʩʤ, ʚ ʕʇ8 (ʆʢʠʥʦ-ʂʣʶʯʠ-1) ʥʘ 30-50 ʩʤ, ʚ ʕʇ9 (ʆʢʠʥʦ-ʂʣʶʯʠ-2) ʚ ʩʣʦʝ 32-60 ʩʤ. 

ɺ ʕʇ 7  (ʍʘʷʥ) ʠ ʕʇ8 (ʆʢʠʥʦ-ʂʣʶʯʠ-1) ʩʦʜʝʨʞʘʥʠʝ ʉʆ2 ʢʘʨʙʦʥʘʪʦʚ ʚ ʤʘʢʩʠʤʫʤʝ ï ʙʦʣʴʰʝ 

ʚ 2,5 ʨʘʟʘ, ʯʝʤ ʚ ʕʇ9 (ʆʢʠʥʦ-ʂʣʶʯʠ-2) (ʪʘʙʣ. 1). ʉʦʜʝʨʞʘʥʠʝ ʉʆ2 ʢʘʨʙʦʥʘʪʦʚ ʠʤʝʝʪ 

ʦʜʥʦʚʝʨʰʠʥʥʫʶ ʢʨʠʚʫʶ ʥʘʢʦʧʣʝʥʠʷ.  

ɺ ʫʩʣʦʚʠʷʭ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ ʬʦʨʤʠʨʫʶʪʩʷ 

ʚ ʨʘʡʦʥʘʭ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʦʩʘʜʢʦʚ (180-250 ʤʤ/ʛʦʜ). ʅʝʩʤʦʪʨʷ ʥʘ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʪʝʧʣʦʚʦʡ 

ʙʘʣʘʥʩ, ʚʝʩʝʥʥʝ-ʣʝʪʥʷʷ ʟʘʩʫʭʘ ʩʥʠʞʘʝʪ ʚʣʘʞʥʦʩʪʴ ʚʝʨʭʥʠʭ ʩʣʦʝʚ. ɼʣʷ ʵʪʠʭ ʧʦʯʚ ʭʘʨʘʢʪʝʨʥʦ 

ʨʝʟʢʦʝ ʧʨʦʷʚʣʝʥʠʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʫʩʪʦʡʯʠʚʦʤʫ ʠ ʨʝʟʢʦ 

ʤʝʥʷʶʱʝʤʫʩʷ ʫʨʦʚʥʶ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ. 

ɼ) ʃʫʛʦʚʦ-ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ (ʂʠɼʇ ʉʉʉʈ, 1977) = ʢʘʰʪʘʥʦʚʳʝ 

ʛʠʜʨʦʤʝʪʘʤʦʨʬʠʟʦʚʘʥʥʳʝ (ʂʠɼʇʈ, 2004) = Gleyic Kastanozems (WRB, 2022) 

ɺ ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʝ ʚʩʪʨʝʯʘʶʪʩʷ ʣʫʛʦʚʦ-ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ ï ʧʦʣʫʛʠʜʨʦʤʦʨʬʥʳʝ ʩ 

ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʧʨʦʤʳʚʥʳʤ ʚʦʜʥʳʤ ʨʝʞʠʤʦʤ. ʆʥʠ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʧʦʥʠʞʝʥʠʷʭ ʨʝʣʴʝʬʘ ʩ 

ʧʣʦʭʠʤ ʜʨʝʥʘʞʦʤ (ʥʘʜʧʦʡʤʝʥʥʳʝ ʪʝʨʨʘʩʳ, ʚʧʘʜʠʥʳ), ʛʜʝ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʥʘʭʦʜʷʪʩʷ ʥʘ 

ʫʨʦʚʥʝ 3-5 (ʠʥʦʛʜʘ ʜʦ 7) ʤʝʪʨʦʚ. ʆʧʪʠʤʘʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʛʫʩʪʦʡ ʨʘʟʥʦʪʨʘʚʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦ-ʟʣʘʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʚʳʩʦʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤʠ ʢʘʰʪʘʥʦʚʳʤʠ ʧʦʯʚʘʤʠ. ʆʜʥʘʢʦ ʠʟʙʳʪʦʯʥʦʝ ʫʚʣʘʞʥʝʥʠʝ ʚʳʟʳʚʘʝʪ 

ʟʘʩʦʣʝʥʠʝ, ʦʩʦʣʦʥʮʝʚʘʥʠʝ ʠ ʩʣʠʪʠʟʘʮʠʶ, ʯʪʦ ʪʨʝʙʫʝʪ ʤʝʣʠʦʨʘʮʠʠ. ʇʦʵʪʦʤʫ ʣʫʛʦʚʦ-

ʢʘʰʪʘʥʦʚʳʝ ʧʦʯʚʳ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʜ ʩʝʥʦʢʦʩʳ ʠ ʧʘʩʪʙʠʱʘ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʣʦʱʘʜʢʘ 5. ʈʘʟʨʝʟ 5. ɹʠʯʫʨʩʢʠʡ ʨʘʡʦʥ, ʥʝʜʘʣʝʢʦ ʦʪ ʩ. ɼʫʥʜʘ-

ɼʠʨʝʪʴ. ʈʘʟʨʝʟ ʟʘʣʦʞʝʥ ʥʘ ʚʳʩʦʢʦʡ ʪʝʨʨʘʩʝ ʨ. ʍʠʣʦʢ. ʉʫʭʘʷ ʩʪʝʧʴ ʤʝʣʢʦʜʝʨʥʦʚʠʥʥʘʷ: Festuca 

lenensis, Artemisia frigida, Potentilla acaulis L., Caragana stenophylla. ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 60-

70 %.  

ɸ 0-35 ʩʤ ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʳʡ ʩʫʧʝʩʴ ʩ ʧʝʨʝʭʦʜʦʤ ʚ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ ʩ ʛʣʫʙʠʥʳ 20 ʩʤ, 

ʢʦʤʢʦʚʘʪʦ-ʧʦʨʦʰʠʩʪʘʷ ʩʪʨʫʢʪʫʨʘ, ʩʚʝʞʠʡ, ʦʙʠʣʴʥʦ ʧʨʦʥʠʟʘʥ ʢʦʨʥʷʤʠ ʨʘʩʪʝʥʠʡ, ʧʝʨʝʭʦʜ 

ʷʩʥʳʡ ʧʦ ʮʚʝʪʫ. ɺ 35-55 ʩʤ ʙʫʨʳʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ ʩ ʧʝʨʝʭʦʜʦʤ ʚ ʩʨʝʜʥʠʡ ʩʫʛʣʠʥʦʢ ʩ ʛʣʫʙʠʥʳ 

40 ʩʤ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʩʚʝʞʠʡ, ʢʦʨʥʠ, ʧʝʨʝʭʦʜ ʧʦ ʩʪʝʧʝʥʠ ʱʝʙʥʠʩʪʦʩʪʠ. ɺʢ 55-75 ʩʤ ʙʫʨʳʡ 

ʩʨʝʜʥʠʡ ʩʫʛʣʠʥʦʢ, ʚʣʘʞʥʳʡ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʨʳʭʣʳʡ, ʚʩʪʨʝʯʘʶʪʩʷ ʱʝʙʥʠ (ʜʦ 35 %), 

ʛʦʨʠʟʦʥʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʢʘʨʙʦʥʘʪʦʚ, ʧʝʨʝʭʦʜ ʨʝʟʢʠʡ ʧʦ ʧʣʦʪʥʦʩʪʠ. ɺʢʉʢ 75-

100 ʩʤ ʙʝʣʝʩʦʚʘʪʦ-ʩʚʝʪʣʦ-ʙʫʨʳʡ ʩʨʝʜʥʠʡ ʩʫʛʣʠʥʦʢ, ʩʣʝʛʢʘ ʫʧʣʦʪʥʝʥʥʳʡ, ʢʘʨʙʦʥʘʪʳ 

ʚʳʜʝʣʷʶʪʩʷ ʤʫʯʥʠʩʪʦʡ ʧʨʦʧʠʪʢʦʡ ʦʪʜʝʣʴʥʳʤʠ ʧʷʪʥʘʤʠ, ʚʩʪʨʝʯʘʶʪʩʷ ʨʞʘʚʳʝ ʨʘʩʧʣʳʚʯʘʪʳʝ 

ʧʷʪʥʘ, ʙʫʨʥʦ ʚʩʢʠʧʘʝʪ ʦʪ ʅʉl. ʇʦʯʚʘ: ʣʫʛʦʚʦ-ʢʘʰʪʘʥʦʚʘʷ = ʢʘʰʪʘʥʦʚʘʷ 

ʛʠʜʨʦʤʝʪʘʤʦʨʬʠʟʠʨʦʚʘʥʥʘʷ ʧʦʯʚʘ. 
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ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʣʦʱʘʜʢʘ 6. ʈʘʟʨʝʟ 6. ɹʠʯʫʨʩʢʠʡ ʨʘʡʦʥ, ʥʝʜʘʣʝʢʦ ʦʪ ʩ. ɸʨʘ-ʂʠʨʝʪʴ. 

ʂʘʨʘʛʘʥʦ-ʧʦʣʳʥʥʦ-ʟʣʘʢʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ: Festuca lenensis, Artemisia frigida, Spiraea spp., 

Medicago falcata, Caragana stenophylla. ʇʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ 80 %. 

ɸ1 0-30 ʩʤ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʘʷ ʩʫʧʝʩʴ, ʥʝʧʨʦʯʥʦ-ʢʦʤʢʦʚʘʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʩʚʝʞʠʡ, 

ʧʣʦʪʥʳʡ, ʤʥʦʛʦ ʢʦʨʥʝʡ, ʚʩʪʨʝʯʘʶʪʩʷ ʝʜʠʥʠʯʥʘʷ ʦʢʘʪʘʥʥʘʷ ʛʘʣʴʢʘ, ʧʝʨʝʭʦʜ ʷʩʥʳʡ ʧʦ ʮʚʝʪʫ. 

ɸɺ 30-40 ʩʤ ʪʝʤʥʦ-ʙʫʨʳʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʥʝʧʨʦʯʥʦ-ʢʦʤʢʦʚʘʪʦʡ ʩʪʨʫʢʪʫʨʳ, ʩʚʝʞʠʡ, 

ʧʣʦʪʥʳʡ, ʤʥʦʛʦ ʢʦʨʥʝʡ, ʧʝʨʝʭʦʜ ʷʩʥʳʡ ʧʦ ʮʚʝʪʫ. ɺ1 40-51(54) ʙʫʨʳʡ ʧʝʩʦʢ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, 

ʩʚʝʞʠʡ, ʨʳʭʣʳʡ, ʝʜʠʥʠʯʥʳʝ ʢʦʨʥʠ, ʧʝʨʝʭʦʜ ʧʦ ʮʚʝʪʫ ʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ. Ah 

51(54)-65 ʯʝʨʥʦ-ʙʫʨʳʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʩʚʝʞʠʡ, ʧʣʦʪʥʳʡ, ʧʝʨʝʭʦʜ ʧʦ ʮʚʝʪʫ 

ʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ. ʉ 65 ʩʤ ʠ ʥʠʞʝ ï ʢʘʤʥʠ, ʛʘʣʴʢʘ ʦʢʘʪʘʥʥʘʷ. ʇʦʯʚʘ: ʣʫʛʦʚʦ-

ʢʘʰʪʘʥʦʚʘʷ = ʢʘʰʪʘʥʦʚʘʷ ʛʠʜʨʦʤʝʪʘʤʦʨʬʠʟʠʨʦʚʘʥʘʷ ʧʦʯʚʘ. 

ɺʝʨʭʥʠʝ ʛʦʨʠʟʦʥʪʳ ʣʫʛʦʚʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʩʭʦʜʥʳ ʩ ʢʘʰʪʘʥʦʚʳʤʠ, ʥʦ ʠʤʝʶʪ 

ʧʨʠʟʥʘʢʠ ʣʫʛʦʚʦʛʦ ʨʝʞʠʤʘ ʠ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʤ 

ʢʘʨʙʦʥʘʪʥʦʤ ʛʦʨʠʟʦʥʪʝ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʨʦʬʠʣʷ ʚʩʪʨʝʯʘʶʪʩʷ ʨʞʘʚʦ-ʙʫʨʳʝ ʧʷʪʥʘ ʦʛʣʝʝʥʠʷ, 

ʪʝʤʥʳʝ ʛʫʤʫʩʠʨʦʚʘʥʥʳʝ ʧʨʦʩʣʦʡʢʠ ʠ ʚʦʟʤʦʞʥʳ ʚʪʦʨʠʯʥʳʝ ʛʫʤʫʩʦʚʳʝ ʠʣʠ ʢʘʨʙʦʥʘʪʥʳʝ 

ʛʦʨʠʟʦʥʪʳ.  

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚ ʚ ʚʝʨʭʥʝʤ ʛʫʤʫʩʦʚʦʤ ʛʦʨʠʟʦʥʪʝ ʩʫʧʝʩʯʘʥʳʡ. ɺ ʕʇ5 

(ɼʫʥʜʘ-ɼʠʨʝʪʴ) ʩʦʩʪʘʚ ʫʪʷʞʝʣʷʝʪʩʷ ʩ ʛʣʫʙʠʥʳ 20 ʩʤ ʜʦ ʣʝʛʢʦʛʦ ʩʫʛʣʠʥʢʘ ʠ ʩ ʛʣʫʙʠʥʳ 40 ʩʤ ʜʦ 

ʩʨʝʜʥʝʛʦ ʩʫʛʣʠʥʢʘ, ʩʥʦʚʘ ʦʙʣʝʛʯʘʷʩʴ ʜʦ ʣʝʛʢʦʛʦ ʩʫʛʣʠʥʢʘ ʩ ʛʣʫʙʠʥʳ 90 ʩʤ. ɺ ʕʇ6 (ɸʨʘ-

ʂʠʨʝʪʴ) ʥʝʦʜʥʦʨʦʜʥʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ: ʚ ʩʣʦʝ 30-40 ʩʤ ï ʣʝʛʢʠʡ 

ʩʫʛʣʠʥʦʢ, ʚ ʩʣʦʝ 40-51 ʩʤ ï ʧʝʩʦʢ, ʚ ʧʦʛʨʝʙʝʥʥʦʤ ʩʣʦʝ ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʦʝ ʫʪʷʞʝʣʝʥʠʝ ʩʦʩʪʘʚʘ 

ʜʦ ʣʝʛʢʦʛʦ ʩʫʛʣʠʥʢʘ. 

ɻʦʨʠʟʦʥʪ ɸ ʩʫʧʝʩʯʘʥʳʡ ʠ ʩʦʜʝʨʞʠʪ ʉʦʙʱ 0,80 Ñ 0,01 % (V = 1,25 %). ɺ ʧʦʛʨʝʙʝʥʥʦʤ 

ʛʦʨʠʟʦʥʪʝ ʉ ʦʙʱ ʩʦʩʪʘʚʣʷʝʪ 0,28 %. ʉʦʜʝʨʞʘʥʠʝ ʉʦʙʱ ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ ʩʥʠʞʘʝʪʩʷ ʜʦ 0,11-

0,13 %. ɸʟʦʪʘ ʤʘʣʦ ʚ ʛʦʨ. ɸ 0,10 Ñ 0,01 % (V = 25,82 %). ɺʥʠʟ ʧʦ ʧʨʦʬʠʣʶ ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ 

ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 0,02 ʚ ʩʣʦʝ 75-80 ʩʤ. ɺ ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʣʫʛʦʚʦ-ʢʘʰʪʘʥʦʚʳʭ ʧʦʯʚ ʨʅ 

ʙʣʠʟʦʢ ʢ ʥʝʡʪʨʘʣʴʥʦʤʫ ʠ ʩʣʘʙʦʱʝʣʦʯʥʦʤʫ (ʨʅ = 6,55-7,47). ʉ ʫʛʣʫʙʣʝʥʠʝʤ, ʧʦ ʤʝʨʝ ʧʝʨʝʭʦʜʘ 

ʚ ʢʘʨʙʦʥʘʪʥʳʝ ʛʦʨʠʟʦʥʪʳ, pH ʩʪʘʥʦʚʠʪʩʷ ʱʝʣʦʯʥʳʤ. ʉʆ2 ʢʘʨʙʦʥʘʪʦʚ ʠʤʝʝʪ ʥʝʚʳʩʦʢʠʝ 

ʟʥʘʯʝʥʠʷ ï ʦʪ 0,09 % ʜʦ 1,03 %. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʧʨʦʬʠʣʶ ʥʝʨʘʚʥʦʤʝʨʥʦʝ. ɺ ʕʇ5 (ɼʫʥʜʘ-

ɼʠʨʝʪʴ) ʢʘʨʙʦʥʘʪʦʚ ʙʦʣʴʰʝ ʚ 2,8 ʨʘʟʘ, ʯʝʤ ʚ ʕʇ6 (ɸʨʘ-ʂʠʨʝʪʴ), ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʫʩʣʦʚʠʷʤʠ 

ʫʚʣʘʞʥʝʥʠʷ ʧʦʯʚ. 

ʉʦʛʣʘʩʥʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʵʪʠ ʧʦʯʚʳ ʦʙʣʘʜʘʶʪ ʥʠʟʢʠʤ 

ʧʣʦʜʦʨʦʜʠʝʤ. ʊʘʢʠʝ ʮʝʣʠʥʥʳʝ ʧʦʯʚʳ ʥʝʧʨʠʛʦʜʥʳ ʜʣʷ ʨʘʩʧʘʰʢʠ ʠʟ-ʟʘ ʠʭ ʧʦʜʘʪʣʠʚʦʩʪʠ ʢ 

ʜʝʬʣʷʮʠʠ.  

ɽ) ɹʦʨʦʚʳʝ ʧʝʩʢʠ (ʂʠɼʇ ʉʉʉʈ, 1977) = ʇʩʘʤʤʦʟʝʤʳ (ʂʠɼʇʈ, 2004) = Rubic Arenosols 

Eutric (WRB, 2022) 

ʇʦʯʚʳ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʘʚʪʦʤʦʨʬʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʤʦʱʥʳʭ ʩʦʨʪʠʨʦʚʘʥʥʳʭ ʧʝʨʝʚʝʷʥʥʳʭ 

ʢʚʘʨʮʝʚʳʭ ʧʝʩʢʘʭ.  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʣʦʱʘʜʢʘ 10. ʈʘʟʨʝʟ 10. ɹʠʯʫʨʩʢʠʡ ʨʘʡʦʥ, ʥʝʜʘʣʝʢʦ ʦʪ ʩ. ʍʘʨʣʫʥ. 

ʉʦʩʥʦʚʳʡ ʣʝʩ ʩ ʩʠʣʴʥʦʨʘʟʨʝʞʝʥʥʳʤ ʥʘʧʦʯʚʝʥʥʳʤ ʧʦʢʨʦʚʦʤ, ʩʦʩʪʦʷʱʠʤ ʠʟ ʪʨʘʚʷʥʠʩʪʳʭ 

ʢʫʩʪʘʨʥʠʯʢʦʚ (ʙʨʫʩʥʠʢʘ Vaccinium vitisΆidaea), ʤʭʦʚ (ʢʩʝʨʦʬʠʪʠʟʠʨʦʚʘʥʥʳʝ ʤʭʠ) ʠ 

ʣʠʰʘʡʥʠʢʦʚ. 

ɸ 0-10 ʩʤ ʙʫʨʦ-ʩʝʨʦʚʘʪʳʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʢʦʨʥʠ, ʩʚʝʞʠʡ, ʨʳʭʣʳʡ, 

ʧʝʨʝʭʦʜ ʧʦ ʮʚʝʪʫ. ɸɺ 10-14 ʩʤ ʩʚʝʪʣʝʝ ʧʨʝʜʳʜʫʱʝʛʦ, ʩʫʧʝʩʴ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʩʚʝʞʠʡ, ʢʦʨʥʠ 

ʜʝʨʝʚʴʝʚ, ʨʳʭʣʳʡ, ʧʝʨʝʭʦʜ ʧʦ ʮʚʝʪʫ ʠ ʧʣʦʪʥʦʩʪʠ. ɺ1 14-50 ʩʤ ʙʫʨʘʷ ʩʫʧʝʩʴ, ʙʝʩʩʪʨʫʢʪʫʨʥʘʷ, 

ʩʚʝʞʘʷ, ʢʦʨʥʠ ʜʝʨʝʚʴʝʚ ʥʝʙʦʣʴʰʠʝ, ʧʣʦʪʥʘʷ, ʧʝʨʝʭʦʜ ʧʦ ʧʣʦʪʥʦʩʪʠ. ɺ2 50-100 ʩʤ ʙʝʞʝʚʦ-

ʢʦʨʠʯʥʝʚʘʪʳʡ (ʧʝʩʯʘʥʳʡ) ʧʝʩʦʢ, ʙʝʩʩʪʨʫʢʪʫʨʥʳʡ, ʩʚʝʞʠʡ, ʨʳʭʣʳʡ ʢʦʨʥʝʡ ʤʘʣʦ. ʇʦʯʚʘ: 

ʙʦʨʦʚʳʝ ʧʝʩʢʠ = ʧʩʘʤʤʦʟʝʤʳ. 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚ ʛʦʨ. ɸ ʤʝʥʷʝʪʩʷ ʩ ʛʣʫʙʠʥʦʡ: ʚʝʨʭʥʠʡ ʩʣʦʡ ï ʣʝʛʢʠʡ 

ʩʫʛʣʠʥʦʢ, ʜʘʣʝʝ ï ʩʫʧʝʩʴ ʠ ʧʝʩʦʢ. ʉʨʝʜʥʠʡ ʠ ʢʨʫʧʥʳʡ ʧʝʩʦʢ ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʝʨʘʚʥʦʤʝʨʥʦ, 

ʤʘʢʩʠʤʫʤ 47,3 % ʥʘ 10-14 ʩʤ. ʉ ʛʣʫʙʠʥʳ 50 ʩʤ ʤʘʢʩʠʤʫʤ ʬʨʘʢʮʠʡ ʩʤʝʱʘʝʪʩʷ ʢ ʤʝʣʢʦʡ ʧʳʣʠ 

(57,6 %). ɺ ʮʝʣʦʤ ʧʨʝʦʙʣʘʜʘʶʪ ʧʝʩʯʘʥʳʝ ʬʨʘʢʮʠʠ. ʄʝʣʢʠʡ ʧʝʩʦʢ ï 37,23 Ñ 8,16 %, ʠʣʠʩʪʘʷ 
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ʬʨʘʢʮʠʷ ʥʠʟʢʘʷ ï 4,15 Ñ 1,08 %. ʉʨʝʜʥʷʷ ʠ ʤʝʣʢʘʷ ʧʳʣʴ ʩ 10 ʩʤ ʠ ʥʠʞʝ ʪʘʢʞʝ ʥʠʟʢʘʷ ï 

4,87 Ñ 1,39 % ʠ 6,57 Ñ 1,58 %. ʂʨʫʧʥʘʷ ʧʳʣʴ ʚ ʩʣʦʝ 50-100 ʩʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ. 

ɺ ʛʫʤʫʩʦʚʦʤ ʛʦʨʠʟʦʥʪʝ ʉʦʙʱ ʩʦʜʝʨʞʠʪʩʷ 0,6 %, ʚʥʠʟ ʧʦ ʧʨʦʬʠʣʶ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ 

ʩʥʠʞʘʝʪʩʷ ʜʦ 0,27 % ʚ ʩʣʦʝ 14-50 ʩʤ, ʥʠʞʝ 50 ʩʤ ʝʛʦ ʩʦʜʝʨʞʠʪʩʷ ʚʩʝʛʦ 0,1 %. ʉʦʜʝʨʞʘʥʠʝ ʘʟʦʪʘ 

ʥʠʟʢʦʝ. ɺ ʚʝʨʭʥʠʭ ʩʣʦʷʭ ʨʅ ʠʤʝʝʪ ʩʣʘʙʦʢʠʩʣʳʝ ʟʥʘʯʝʥʠʷ, ʩ ʫʛʣʫʙʣʝʥʠʝʤ ʚ ʩʣʦʝ 50-100 ʩʤ 

ʨʝʘʢʮʠʷ ʩʨʝʜʳ ʙʣʠʟʢʘ ʢ ʥʝʡʪʨʘʣʴʥʦʡ. ʉʦʜʝʨʞʘʥʠʝ ʉʆ2 ʢʘʨʙʦʥʘʪʦʚ ʚ ʙʦʨʦʚʳʭ ʧʝʩʢʘʭ 

ʤʠʥʠʤʘʣʴʥʦ 0,09-0,37 %, ʩʣʦʡ 14-50 ʩʤ ʥʝ ʚʩʢʠʧʘʝʪ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʦʙʱʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʚʦ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʪʠʧʘʭ ʧʦʯʚ 

ï ʚ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʬʠʟʠʯʝʩʢʦʛʦ 

ʧʝʩʢʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʬʣʷʮʠʠ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ 

ʠʟʤʝʥʷʪʴʩʷ ʚ ʩʪʦʨʦʥʫ ʦʧʝʩʯʘʥʠʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʥʠʞʝʥʠʝ 

ʫʨʦʚʥʝʡ ʉʦʙʱ ʠ Nʦʙʱ ʚ ʦʩʥʦʚʥʦʤ ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʦʮʝʩʩʘʤʠ ʜʝʬʣʷʮʠʠ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ, 

ʧʨʠʚʝʜʝʥʥʳʤ ʎʳʙʞʠʪʦʚʳʤ ʩ ʩʦʘʚʪ. [15], ʧʦʪʝʨʷ ʛʫʤʫʩʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 29 ʪ/ʛʘ, ʦʙʱʝʛʦ ʘʟʦʪʘ 

ï 2,6 ʪ/ʛʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚʳʥʦʩ ʧʳʣʝʚʦʡ ʬʨʘʢʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 50-70 ʪ/ʛʘ, ʘ ʠʣʘ ï 30-40 ʪ/ʛʘ. 

 

ɿʘʢʣʶʯʝʥʠʝ 

ʀʟʫʯʝʥʥʳʝ ʧʦʯʚʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʝʥʝʪʠʯʝʩʢʠ ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʪʠʧʳ, 

ʦʙʲʝʜʠʥʝʥʥʳʝ ʰʠʨʦʢʠʤ ʜʠʘʧʘʟʦʥʦʤ ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʳʝ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʟʘʚʠʩʷʪ ʦʪ ʫʨʦʚʥʷ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ʕʪʠ ʬʘʢʪʦʨʳ ʩʫʱʝʩʪʚʝʥʥʦ ʬʦʨʤʠʨʫʶʪ ʦʩʦʙʝʥʥʦʩʪʠ 

ʧʦʯʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʠʭ ʨʝʞʠʤʳ. 

ʇʦʯʚʳ ɹʠʯʫʨʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʛʣʫʙʦʢʠʤ ʧʨʦʤʝʨʟʘʥʠʝʤ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʧʨʝʙʳʚʘʥʠʝʤ ʚ ʤʝʨʟʣʦʤ ʩʦʩʪʦʷʥʠʠ ʩ ʤʝʜʣʝʥʥʳʤ ʦʪʪʘʠʚʘʥʠʝʤ ʠ ʥʠʟʢʠʤʠ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ. ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʫʢʦʨʦʯʝʥʥʳʤ ʧʨʦʬʠʣʝʤ ʠ ʤʦʱʥʦʩʪʴʶ ʛʫʤʫʩʦʚʦʛʦ 

ʛʦʨʠʟʦʥʪʘ ʦʪ 10 ʜʦ 40 ʩʤ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʝʛʠʦʥʘ ʠ ʪʠʧʦʤ 

ʧʦʯʚʳ. 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚ ʣʝʛʢʠʡ, ʧʦʯʚʳ ʩʢʣʦʥʥʳ ʢ ʜʝʬʣʷʮʠʠ ï ʩʦʜʝʨʞʘʥʠʝ 

ʬʠʟʠʯʝʩʢʦʛʦ ʧʝʩʢʘ ʜʦ 80-90 %. ʋʨʦʚʝʥʴ ʧʣʦʜʦʨʦʜʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ: 

ʩʦʜʝʨʞʘʥʠʝ ʦʙʱʝʛʦ ʫʛʣʝʨʦʜʘ ʦʪ 0,6 % ʜʦ 2,58 % ʠ ʘʟʦʪʘ ʦʪ 0,01 % ʜʦ 0,22 % ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʚʳʩʦʢʦʝ, ʨʝʘʢʮʠʷ ʧʦʯʚʝʥʥʦʡ ʩʨʝʜʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʭ ʪʠʧʫ. ʉʦʜʝʨʞʘʥʠʝ CO2 ʢʘʨʙʦʥʘʪʦʚ 

ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 0,09 % ʜʦ 9,39 % ʧʦʜ ʚʣʠʷʥʠʝʤ ʨʝʣʴʝʬʘ, ʫʚʣʘʞʥʝʥʠʷ ʠ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ 

ʧʦʨʦʜ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʪʨʘʞʘʝʪ ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦʯʚʝʥʥʳʭ ʫʩʣʦʚʠʡ ʨʝʛʠʦʥʘ. 

 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ 
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This article presents new data on the study of soils in the Bichurskaya Depression, one of the 

southern basins of the Republic of Buryatia. A detailed analysis of the spatial variability of the soil 

morphology and physico-chemical properties of soils has been conducted to assess their fertility. A 

transect has been laid from the eastern to the western boundaries of the depression with soil pits being 

plotted at key relief sites. The main soil types were identified: Haplic Chernozems Hypocalcic, 

Kastanozems, Gleyic Chernozems, Gleyic Kastanozems, Greyic Phaeozems and Rubic Arenosols 

Eutric. Morphological parameters, the content of total carbon (TC) and total nitrogen (NN), pH, the 

amount of CO2 carbonates, and soil texture were analyzed. The results show that soils with a light 

granulometric composition predominate in the depression. In most cases, the upper soil horizons 

showed a reduced total carbon content, a predominance of sandy fractions, and depletion of the silty 

fraction, indicating deflation processes that reduce soil fertility. These studies expand our 

understanding of the spatial patterns and factors of soil degradation, which is important for the 

sustainable use of land resources in the region. 

Key words: soils, carbon, nitrogen, granulometric composition, soil morphology, transect, 

Bichurskaya Depression, Western Transbaikalia. 
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ʥʘʜʩʝʤʝʡʩʪʚʘ Curculionoidea, 56 ʠʟ ʥʠʭ ʩʧʝʮʠʬʠʯʥʳ ʠʣʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʪʝʧʝʡ, ʘ 32 ʥʘʭʦʜʷʪʩʷ 
ʟʜʝʩʴ ʥʘ ʩʝʚʝʨʥʳʭ ʛʨʘʥʠʮʘʭ ʠʣʠ ʚ ʦʩʪʨʦʚʥʳʭ ʫʯʘʩʪʢʘʭ ʘʨʝʘʣʦʚ. ʂ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ 
ʥʘʭʦʜʢʘʤ ʦʪʥʦʩʷʪʩʷ ʝʱʝ ʥʝ ʦʧʠʩʘʥʥʳʡ ʜʦʣʛʦʥʦʩʠʢ Otiorhynchus (Podonebistus) sp., ʠʤʝʶʱʠʡ 
ʨʦʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʩ ʚʠʜʘʤʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚ ʎʝʥʪʨʘʣʴʥʦʤ ʠ ɺʦʩʪʦʯʥʦʤ ʂʘʟʘʭʩʪʘʥʝ ʠ 
ʥʘ ɸʣʪʘʝ, ʠ ʘʟʠʘʪʩʢʠʡ ʩʪʝʧʥʦʡ ʚʠʜ Parameira gebleri Faust, 1893. ʕʪʠ ʞʫʢʠ, ʥʝ ʩʧʦʩʦʙʥʳʝ ʢ 
ʧʦʣʝʪʫ, ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʢʘʢ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʝ ʩʪʝʧʥʳʝ ʨʝʣʠʢʪʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ 
ʧʣʝʡʩʪʦʮʝʥʦʚʦʡ ʧʝʨʠʛʣʷʮʠʘʣʴʥʦ-ʩʪʝʧʥʦʡ ʬʘʫʥʝ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ. ʀʟʫʯʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ 
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ʩʪʝʧʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʩʥʠʞʝʥʥʦʡ ʜʦʣʝ ʩʫʙʙʦʨʝʘʣʴʥʳʭ (33 %) ʠ ʮʝʥʪʨʘʣʴʥʦʧʘʣʝʘʨʢʪʠʯʝʩʢʠʭ 
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ɺʚʝʜʝʥʠʝ 

ɼʦʣʛʦʥʦʩʠʢʦʦʙʨʘʟʥʳʝ ʞʫʢʠ (Curculionoidea) ʦʙʨʘʟʫʶʪ ʤʥʦʛʦʚʠʜʦʚʳʝ ʢʦʤʧʣʝʢʩʳ 
ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʥʘʟʝʤʥʳʭ ʠ ʤʥʦʛʠʭ ʧʨʝʩʥʦʚʦʜʥʳʭ ʙʠʦʮʝʥʦʟʘʭ. ʊʝʩʥʦ ʩʚʷʟʘʥʥʳʝ ʩ 
ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʨʘʩʪʠʪʝʣʴʥʳʭ ʪʘʢʩʦʥʦʚ, ʵʪʠ ʞʫʢʠ ʚʳʩʪʫʧʘʶʪ ʚ ʨʦʣʠ ʫʜʦʙʥʳʭ ʤʦʜʝʣʴʥʳʭ 
ʦʙʲʝʢʪʦʚ ʜʣʷ ʠʟʫʯʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʝʛʦ ʩʧʝʮʠʬʠʢʠ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʠʦʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ 
ʚ ʩʪʝʧʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ [1]. 

ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʘʤʦʤ ʶʛʝ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʧʨʝʜʝʣʘʭ 
ɿʘʫʨʘʣʴʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʚ ʧʦʜʟʦʥʝ ʧʨʝʜʣʝʩʦʩʪʝʧʥʳʭ (ʧʦʜʪʘʝʞʥʳʭ) ʩʦʩʥʦʚʳʭ 
ʠ ʙʝʨʝʟʦʚʳʭ ʣʝʩʦʚ ɿʘʫʨʘʣʴʷ [2, 3]. ʉʪʝʧʠ ʟʜʝʩʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʧʦʨʘʜʠʯʝʩʢʠ, ʠʩʢʣʶʯʠʪʝʣʴʥʦ 
ʥʘ ʚʳʩʦʢʠʭ ʩʢʣʦʥʘʭ ʢʦʨʝʥʥʳʭ ʙʝʨʝʛʦʚ ʨʝʢ, ʩʣʦʞʝʥʥʳʭ ʫʣʴʪʨʘʦʩʥʦʚʥʳʤʠ ʛʦʨʥʳʤʠ ʧʦʨʦʜʘʤʠ 
(ʠʟʚʝʩʪʥʷʢʘʤʠ, ʜʫʥʠʪʘʤʠ ʠ ʧʠʨʦʢʩʝʥʠʪʘʤʠ). ʉʫʱʝʩʪʚʫʶʱʠʝ ʩʝʛʦʜʥʷ ʫʯʘʩʪʢʠ ʢʘʤʝʥʠʩʪʳʭ 
ʩʪʝʧʝʡ ʚ ʧʨʝʜʝʣʘʭ ʙʦʨʝʘʣʴʥʦ-ʣʝʩʥʳʭ ʣʘʥʜʰʘʬʪʦʚ ʋʨʘʣʘ ʷʚʣʷʶʪʩʷ ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʦʩʪʘʥʢʘʤʠ 
ʥʝʢʦʛʜʘ ʦʙʰʠʨʥʦʡ ʦʙʣʘʩʪʠ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʘ ʦʩʥʦʚʥʦʝ ʷʜʨʦ ʧʝʪʨʦʬʠʪʥʦ-ʩʪʝʧʥʦʡ ʬʣʦʨʳ 
ʠʤʝʝʪ ʨʝʣʠʢʪʦʚʫʶ ʧʨʠʨʦʜʫ [4-6]. ʉʪʝʧʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ ʩʢʣʦʥʦʚʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʚ ʧʨʝʜʝʣʘʭ 
ʙʦʨʝʘʣʴʥʦʛʦ ʧʦʷʩʘ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʚ ʟʦʥʘʣʴʥʳʭ 
ʫʩʣʦʚʠʷʭ ʩʪʝʧʥʦʡ ʟʦʥʳ [5, 7]. 

ʅʘ ʙʦʣʴʰʦʤ ʧʨʦʪʷʞʝʥʠʠ ʪʝʯʝʥʠʷ ʨ. ʀʩʝʪʴ (ʣʝʚʳʡ ʧʨʠʪʦʢ ʨ. ʊʦʙʦʣ) ʠʤʝʝʪ ʭʘʨʘʢʪʝʨ 
ʪʠʧʠʯʥʦʡ ʨʘʚʥʠʥʥʦʡ ʨʝʢʠ. ʊʦʣʴʢʦ ʥʘ ʥʝʙʦʣʴʰʦʤ ʫʯʘʩʪʢʝ ʚʝʨʭʥʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ (ʦʢʦʣʦ 
80 ʢʤ ʪʝʯʝʥʠʷ ʤʝʞʜʫ ʫʩʪʴʷʤʠ ʨʨ. ʉʳʩʝʨʪʴ ʠ ʂʘʤʝʥʢʘ) ʝʝ ʜʦʣʠʥʘ ʧʨʦʨʝʟʘʝʪ ʩʝʨʠʶ ʫʚʘʣʦʚ, 
ʩʣʦʞʝʥʥʳʭ ʨʘʟʣʠʯʥʳʤʠ ʦʩʘʜʦʯʥʳʤʠ (ʠʟʚʝʩʪʥʷʢʠ, ʧʝʩʯʘʥʠʢʠ), ʠʟʚʝʨʞʝʥʥʳʤʠ ʠʣʠ 
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ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʤʠ ʛʦʨʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʦʙʥʘʞʘʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʙʝʨʝʛʦʚʳʝ ʩʢʘʣʳ (çʢʘʤʥʠè). 
ʉʦ ʩʢʣʦʥʦʚʳʤʠ ʦʙʥʘʞʝʥʠʷʤʠ ʩʚʷʟʘʥʳ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʨʝʜʢʠʭ ʩʪʝʧʥʳʭ, ʣʝʩʦʩʪʝʧʥʳʭ, 
ʧʝʪʨʦʬʠʪʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ (ʚʢʣʶʯʘʷ ʨʝʣʠʢʪʳ ʠ ʵʥʜʝʤʠʢʠ). ʂ ʣʘʥʜʰʘʬʪʥʳʤ ʦʙʲʝʢʪʘʤ, 
ʦʙʣʘʜʘʶʱʠʤ ʪʘʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʦʪʥʦʩʠʪʩʷ ʨʷʜ ʩʢʘʣʴʥʳʭ ʤʘʩʩʠʚʦʚ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ 
ʧʦʣʦʛʠʭ ʩʢʣʦʥʦʚ ʩ ʣʫʛʦʚʦ-ʩʪʝʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʥʘ ʠʟʚʝʩʪʥʷʢʘʭ ʚ ʂʘʤʝʥʩʢʦʤ ʨʘʡʦʥʝ 
ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʩʝʛʦ ʥʘ ʥʝʙʦʣʴʰʦʤ ʦʪʨʝʟʢʝ ʜʦʣʠʥʳ ʀʩʝʪʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʦʢʦʣʦ 20 
ʢʤ ʧʦ ʧʨʷʤʦʡ ʢ ʩʫʱʝʩʪʚʫʶʱʠʤ ʠʣʠ ʨʝʢʦʤʝʥʜʫʝʤʳʤ ʆʆʇʊ (ʚ ʨʘʥʛʝ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ) 
ʦʪʥʦʩʷʪʩʷ ʦʢʦʣʦ 30 ʦʙʲʝʢʪʦʚ ʩʦ ʩʪʝʧʥʦʡ ʠʣʠ ʩʢʘʣʴʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ [8], ʘ ʣʦʢʘʣʴʥʘʷ ʬʣʦʨʘ 
ʛ. ʂʘʤʝʥʩʢ-ʋʨʘʣʴʩʢʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʳʭ ʠ ʩʚʦʝʦʙʨʘʟʥʳʭ ʬʣʦʨ ʩʨʝʜʠ 
ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ (ʚʢʣʶʯʘʝʪ 753 ʚʠʜʘ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ) [9]. 

ʀʟʫʯʝʥʥʦʩʪʴ ʬʘʫʥʳ ʜʦʣʛʦʥʦʩʠʢʦʦʙʨʘʟʥʳʭ ʞʫʢʦʚ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʜʘʣʝʢʘ ʦʪ 
ʧʦʣʥʦʪʳ [10-15], ʘ ʦʙʦʙʱʘʶʱʠʝ ʨʝʛʠʦʥʘʣʴʥʳʝ ʨʘʙʦʪʳ ʦʪʩʫʪʩʪʚʫʶʪ. ʇʝʨʚʳʝ ʜʘʥʥʳʝ ʦ ʞʫʢʘʭ-
ʜʦʣʛʦʥʦʩʠʢʘʭ ʜʦʣʠʥʳ ʨ. ʀʩʝʪʴ ʩʦʜʝʨʞʘʪʩʷ ʚ ʥʘʰʠʭ ʨʘʙʦʪʘʭ [16, 17], ʥʦ ʩʧʝʮʠʘʣʴʥʳʝ 
ʧʫʙʣʠʢʘʮʠʠ, ʨʘʩʢʨʳʚʘʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʝʧʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ, 
ʦʪʩʫʪʩʪʚʫʶʪ.  

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʚʧʝʨʚʳʝ ʫʩʪʘʥʦʚʠʪʴ ʩʦʩʪʘʚ ʠ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʢʦʤʧʣʝʢʩʦʚ 
ʥʘʜʩʝʤʝʡʩʪʚʘ Curculionoidea ʣʦʢʘʣʴʥʳʭ ʩʪʝʧʥʳʭ ʠ ʦʩʪʝʧʥʝʥʥʳʭ ʩʦʦʙʱʝʩʪʚ ʜʦʣʠʥʳ ʩʨʝʜʥʝʛʦ 
ʪʝʯʝʥʠʷ ʨ. ʀʩʝʪʴ (ʂʘʤʝʥʩʢʠʡ ʨʘʡʦʥ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ). 

 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʄʘʪʝʨʠʘʣ ʩʦʙʨʘʥ ʘʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʚ ʭʦʜʝ 6 ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʚʳʝʟʜʦʚ ʩ 2022 ʧʦ 2025 ʛ., 
ʦʭʚʘʪʠʚʰʠʭ ʨʘʟʥʳʝ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʩʝʟʦʥʳ (ʩ ʥʘʯʘʣʘ ʤʘʷ ʧʦ ʢʦʥʝʮ ʠʶʣʷ). ʀʩʩʣʝʜʦʚʘʥʠʷ 
ʧʨʦʚʝʜʝʥʳ ʥʘ ʩʝʨʠʠ ʆʆʇʊ ʢʘʢ ʚ ʯʝʨʪʝ ʛ. ʂʘʤʝʥʩʢ-ʋʨʘʣʴʩʢʠʡ (ʊʨʠ ʇʝʱʝʨʳ, ʄʘʨʪʶʰʝʚʘ ʛʨʷʜʘ, 
ʩʢʘʣʳ ɹʦʛʘʪʳʨʸʢ, ʈʘʩʪʨʫʩ, ʉʝʤʴ ɹʨʘʪʴʝʚ, ʄʘʤʦʥʪ, ʂʘʤʝʥʥʳʝ ʚʦʨʦʪʘ, ʌʠʣʠʥ, ɼʠʥʦʟʘʚʨ, ʊʨʠ 
ɹʨʘʪʘ), ʘ ʪʘʢʞʝ ʩʢʘʣʳ ʠ ʠʟʚʝʩʪʥʷʢʦʚʳʝ ʩʢʣʦʥʳ ʣʝʚʦʙʝʨʝʞʴʷ ʀʩʝʪʠ ʚʙʣʠʟʠ ʜʝʨ. ʇʝʨʝʙʦʨ, 
ɹʝʢʣʝʥʠʱʝʚʘ, ʧʦʩ. ɻʦʨʥʳʡ ʠ ʩ. ʉʤʦʣʠʥʩʢʦʝ (ʨʠʩ. 1).  

 

ʈʠʩʫʥʦʢ 1 ï ʄʝʩʪʘ ʩʙʦʨʦʚ ʜʦʣʛʦʥʦʩʠʢʦʦʙʨʘʟʥʳʭ ʞʫʢʦʚ (Curculionoidea) ʚ ʩʪʝʧʥʳʭ 
ʩʦʦʙʱʝʩʪʚʘʭ ʜʦʣʠʥʳ ʨ. ʀʩʝʪʴ (ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʩ ʨʝʩʫʨʩʘ 
https://www.openstreetmap.org) 

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 1 ï ʩʢʣʦʥʳ ʫ ʜʝʨ. ʇʝʨʝʙʦʨ; 2 ï ʩʢʘʣʳ ʠ ʛʦʨʥʳʝ ʩʦʩʥʷʢʠ ʫ ʧʦʩ. ɻʦʨʥʳʡ; 
3 ï ʧʦʨʦʛ ʈʝʚʫʥ; 4 ï ɹʝʢʣʝʥʠʱʝʚʩʢʠʝ ʩʪʝʧʠ; 5 ï ʉʤʦʣʠʥʩʢʠʡ ʢʘʤʝʥʴ; 6 ï ʩʢʘʣʘ ʄʘʤʦʥʪ; 7 ï ʩʢʘʣʳ 
ʉʝʤʴ ɹʨʘʪʴʝʚ; 8 ï ʩʢʘʣʳ ʈʘʩʪʨʫʩ; 9 ï ʩʢʣʦʥʳ ʫ ʜ. ɹʨʦʜ; 10 ï ʩʢʘʣʘ ʇʝʣʴʤʝʥʴ; 11 ï ʩʢʘʣʘ ʌʠʣʠʥ; 
12 ï ʫʨʦʯʠʱʝ ʊʨʠ ʇʝʱʝʨʳ; 13 ï ʄʘʨʪʶʰʝʚʘ ʛʨʷʜʘ; 14 ï ʩʢʘʣʳ ʠ ʩʢʣʦʥʳ ʚ ʈʘʟʛʫʣʷʝʚʩʢʦʤ ʣʝʩʦʧʘʨʢʝ; 
15 ï ʩʢʘʣʘ ɹʦʛʘʪʳʨʸʢ ʠ ʩʢʣʦʥʳ ʨ. ʂʘʤʝʥʢʠ. 
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ʅʝʢʦʪʦʨʳʝ ʠʟ ʤʝʩʪ ʩʙʦʨʘ ʤʘʪʝʨʠʘʣʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

 

ʈʠʩʫʥʦʢ 2 ï ʇʨʠʨʝʯʥʳʝ ʩʢʣʦʥʦʚʳʝ ʠ ʩʢʘʣʴʥʳʝ ʣʘʥʜʰʘʬʪʳ ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ʀʩʝʪʴ, 

ʛʜʝ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: a ï ʩʢʘʣʴʥʳʡ ʤʘʩʩʠʚ ʊʨʠ ʇʝʱʝʨʳ; b ï ʩʢʘʣʘ ʌʠʣʠʥ; c ï 

ʦʩʪʝʧʥʝʥʥʳʝ ʩʢʣʦʥʳ ʨ. ʂʘʤʝʥʢʠ (ʚʠʜ ʩʦ ʩʢʘʣʳ ɹʦʛʘʪʳʨʸʢ); d ï ʩʪʝʧʠ ʠ ʩʢʘʣʴʥʳʝ ʚʳʭʦʜʳ ʫ 

ʧʦʨʦʛʘ ʈʝʚʫʥ; e ï ʦʧʫʰʢʠ ʛʦʨʥʳʭ ʙʦʨʦʚ ʫ ʜ. ʇʝʨʝʙʦʨ; f ï ɹʝʢʣʝʥʠʱʝʚʩʢʘʷ ʙʝʨʝʟʦʚʘʷ 

ʣʝʩʦʩʪʝʧʴ (ʘʚʪʦʨ ʬʦʪʦʛʨʘʬʠʡ ï ʉ.ɺ. ɼʝʜʶʭʠʥ) 

 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʩʙʦʨʘ ʧʨʠʤʝʥʷʣʠʩʴ ʵʥʪʦʤʦʣʦʛʠʯʝʩʢʦʝ ʢʦʰʝʥʠʝ ʠ 

ʩʪʨʷʭʠʚʘʥʠʝ ʞʫʢʦʚ ʚ ʩʘʯʦʢ ʩ ʨʘʩʪʝʥʠʡ ʚ ʨʘʟʥʳʭ ʚʘʨʠʘʥʪʘʭ ʩʪʝʧʥʳʭ ʠ ʦʩʪʝʧʥʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ 

(ʧʝʪʨʦʬʠʪʥʳʝ, ʨʘʟʥʦʪʨʘʚʥʳʝ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʩʪʝʧʠ, ʦʩʪʝʧʥʝʥʥʳʝ ʣʫʛʘ ʠ ʦʧʫʰʢʠ ʛʦʨʥʳʭ 

ʩʦʩʥʷʢʦʚ, ʦʩʳʧʠ ʩ ʨʘʟʨʝʞʝʥʥʦʡ ʢʩʝʨʦʬʠʪʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ) (ʨʠʩ. 3), ʘ ʪʘʢʞʝ ʚ ʜʨʫʛʠʭ 

ʪʠʧʘʭ ʙʠʦʪʦʧʦʚ (ʣʝʩʥʳʭ, ʣʫʛʦʚʳʭ, ʦʢʦʣʦʚʦʜʥʳʭ, ʨʫʜʝʨʘʣʴʥʳʭ). 
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ʈʠʩʫʥʦʢ 3 ï ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʩʪʝʧʥʳʭ ʠ ʦʩʪʝʧʥʝʥʥʳʭ ʩʦʦʙʱʝʩʪʚ ʜʦʣʠʥʳ ʨ. ʀʩʝʪʴ: a ï 

ʢʦʚʳʣʴʥʳʝ ʩʪʝʧʠ ʚ ʫʨʦʯʠʱʝ ʊʨʠ ʇʝʱʝʨʳ; b ï ʨʘʟʥʦʪʨʘʚʥʦ-ʢʦʚʳʣʴʥʘʷ ʩʪʝʧʴ ʥʘʧʨʦʪʠʚ ʩʢʘʣʳ 

ʄʘʤʦʥʪ; c ï ʧʝʪʨʦʬʠʪʥʦ-ʩʪʝʧʥʘʷ ʨʘʟʠʪʝʣʴʥʦʩʪʴ ʥʘ ʩʢʘʣʘʭ ʚ ʫʨʦʯʠʱʝ ʊʨʠ ʇʝʱʝʨʳ; d ï 

ʧʝʪʨʦʬʠʪʥʘʷ ʩʪʝʧʴ ʥʘ ʚʝʨʰʠʥʝ ʩʢʘʣʳ ʌʠʣʠʥ; e ï ʩʢʣʦʥʦʚʘʷ ʨʘʟʥʦʪʨʘʚʥʦ-ʢʦʚʳʣʴʥʘʷ ʩʪʝʧʴ 

ʚʙʣʠʟʠ ʩʢʘʣʳ ʈʘʩʪʨʫʩ; f ï ʨʘʟʥʦʪʨʘʚʥʘʷ ʩʪʝʧʴ ʥʘ ʠʟʚʝʩʪʥʷʢʦʚʦʤ ʩʢʣʦʥʝ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ 

ʜ. ɹʝʢʣʝʥʠʱʝʚʘ (ʘʚʪʦʨʳ ʬʦʪʦʛʨʘʬʠʡ ʉ.ɺ. ɼʝʜʶʭʠʥ ʠ ɽ.ɺ. ʂʦʤʠʩʩʘʨʦʚ (3ʩ)). 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ ʞʫʢʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʩʢʦʣʴʢʠʭ ʠʩʪʦʯʥʠʢʦʚ [18-

21]. ʅʦʤʝʥʢʣʘʪʫʨʘ ʠ ʦʩʥʦʚʥʳʝ ʜʘʥʥʳʝ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʚʠʜʦʚ ʧʨʠʥʷʪʳ ʩʦʛʣʘʩʥʦ ʥʦʚʦʡ 

ʚʝʨʩʠʠ ʢʘʪʘʣʦʛʘ Curculionoidea ʇʘʣʝʘʨʢʪʠʢʠ [22]. 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʨʠʤʝʥʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʧʦʜʭʦʜ, ʧʦʟʚʦʣʷʶʱʠʡ ʣʫʯʰʝ ʦʪʨʘʟʠʪʴ ʫʨʦʚʝʥʴ 

ʩʚʦʝʦʙʨʘʟʠʷ ʠʟʫʯʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. ɼʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚʦ ʤʥʦʛʦʤ ʘʥʘʣʦʛʠʯʥʳʝ 

ʜʘʥʥʳʝ ʧʦ ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʳʤ ʧʝʨʚʳʤ ʘʚʪʦʨʦʤ ʩʪʝʧʥʳʤ ʨʝʟʝʨʚʘʪʘʤ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ 
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ɿʘʚʦʣʞʴʷ ʠ ʇʨʝʜʫʨʘʣʴʷ [1, 23], ʘ ʪʘʢʞʝ ʧʦ ʣʦʢʘʣʴʥʳʤ ʩʪʝʧʥʳʤ ʬʘʫʥʘʤ ʟʘʧʦʚʝʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ [24]. ʇʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʘʨʝʘʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʜʣʷ 

ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʨʠʥʮʠʧ ʧʦʩʪʨʦʝʥʠʷ ʩʭʝʤ ʘʨʝʘʣʦʚ ʧʦ 

ʂ.ɹ. ɻʦʨʦʜʢʦʚʫ [25]. 

ɺʩʝʛʦ ʩʦʙʨʘʥʦ ʦʢʦʣʦ 2500 ʵʢʟʝʤʧʣʷʨʦʚ ʜʦʣʛʦʥʦʩʠʢʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʪʝʧʷʭ, ʥʘ ʩʢʘʣʘʭ 

ʠ ʦʩʪʝʧʥʝʥʥʳʭ ʣʫʛʘʭ ï ʩʚʳʰʝ 1400). 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺʠʜʦʚʦʝ ʙʦʛʘʪʩʪʚʦ. ɺ ʩʪʝʧʥʳʭ ʠ ʦʩʪʝʧʥʝʥʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 132 ʠʟ 224 ʚʠʜʦʚ, ʠʟʚʝʩʪʥʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʂʘʤʝʥʩʢʘ-ʋʨʘʣʴʩʢʦʛʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʪʝʧʷʭ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʦ ʙʦʣʝʝ 

ʧʦʣʦʚʠʥʳ (59 %) ʩʦʩʪʘʚʘ ʜʦʣʛʦʥʦʩʠʢʦʚ ʣʦʢʘʣʴʥʦʡ ʬʘʫʥʳ. 

ɺ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʥʘ ʜʦʣʶ ʩʝʤ. Curculionidae ʧʨʠʭʦʜʠʪʩʷ 72 % (95 

ʚʠʜʦʚ), ʥʘ ʜʦʣʶ ʩʝʤ. Brentidae ï 26 % (34 ʚʠʜʘ), ʥʘ ʦʩʪʘʣʴʥʳʝ ʛʨʫʧʧʳ ï ʤʝʥʝʝ 3 % (3 ʚʠʜʘ) 

(ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʘ 1 ï ʊʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʣʝʢʩʦʚ ʜʦʣʛʦʥʦʩʠʢʦʦʙʨʘʟʥʳʭ ʞʫʢʦʚ 

(Curculionoidea) ʩʪʝʧʥʳʭ ʠ ʦʩʪʝʧʥʝʥʥʳʭ ʩʦʦʙʱʝʩʪʚ ʜʦʣʠʥʳ ʨ. ʀʩʝʪʴ  

ʊʘʢʩʦʥʳ 
ʏʠʩʣʦ ʚʠʜʦʚ 

ʚʩʝʛʦ ʩʪʝʧʥʦʡ ʢʦʤʧʣʝʢʩ ʠʥʜʠʢʘʪʦʨʳ ʩʪʝʧʝʡ 

Anthribidae  1  1  - 

Attelabidae 2  -  - 

Brentidae 34  13  8 

Curculionidae 95  42  16 

ɺʩʝʛʦ 132 56 24 

 

ɿʦʦʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ʉʨʝʜʠ ʜʦʣʛʦʥʦʩʠʢʦʚ ʩʪʝʧʥʳʭ ʠ ʦʩʪʝʧʥʝʥʥʳʭ ʩʦʦʙʱʝʩʪʚ 

ʜʦʣʠʥʳ ʨ. ʀʩʝʪʴ ʣʠʜʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʶʪ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚʠʜʳ ʟʘʧʘʜʥʦ-

ʮʝʥʪʨʘʣʴʥʦ-ʧʘʣʝʘʨʢʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ (51 %), ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʦʡ ʜʦʣʝ 

ʪʨʘʥʩʧʘʣʝʘʨʢʪʠʯʝʩʢʠʭ (ʚʢʣʶʯʘʷ ʪʨʘʥʩʝʚʨʘʟʠʘʪʩʢʠʝ) ʚʠʜʦʚ (18 %). ɿʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ 

ʫʯʘʩʪʠʝ ʟʘʧʘʜʥʦʧʘʣʝʘʨʢʪʠʯʝʩʢʠʭ (11 %), ʮʝʥʪʨʘʣʴʥʦʧʘʣʝʘʨʢʪʠʯʝʩʢʠʭ (10 %) ʠ ʮʝʥʪʨʘʣʴʥʦ-

ʚʦʩʪʦʯʥʦ-ʧʘʣʝʘʨʢʪʠʯʝʩʢʠʭ (7 %) ʬʦʨʤ (ʪʘʙʣ. 2). ʆʜʥʘʢʦ ʠʤʝʥʥʦ ʚ ʧʦʩʣʝʜʥʠʭ ʪʨʝʭ ʛʨʫʧʧʘʭ 

ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʧʦʯʪʠ ʧʦʣʦʚʠʥʘ ʦʪʤʝʯʝʥʥʳʭ ʩʪʝʧʥʳʭ ʚʠʜʦʚ (48 %).  

ɺ ʮʝʣʦʤ ʟʦʦʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʠʟʫʯʝʥʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʦʪʣʠʯʠʷ ʦʪ ʪʠʧʠʯʥʳʭ ʩʪʝʧʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʜʦʣʛʦʥʦʩʠʢʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʜʦʣʷ 

ʮʝʥʪʨʘʣʴʥʦʧʘʣʝʘʨʢʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʛʦʨʘʟʜʦ ʚʳʰʝ ʚ ʩʪʝʧʷʭ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ɿʘʚʦʣʞʴʷ 

(18 %) [1], ʠ, ʦʩʦʙʝʥʥʦ, ʚ ʶʞʥʦʩʪʝʧʥʳʭ ʣʦʢʘʣʴʥʳʭ ʬʘʫʥʘʭ ʆʨʝʥʙʫʨʞʴʷ, ʛʜʝ ʦʥʘ ʤʦʞʝʪ 

ʩʦʩʪʘʚʣʷʪʴ ʦʪ 18 ʜʦ 34 % ʦʙʱʝʛʦ ʩʦʩʪʘʚʘ ʵʪʠʭ ʬʘʫʥ [24] (ʥʝʩʦʤʥʝʥʥʦ, ʚ ʩʪʝʧʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ 

ʦʥʘ ʝʱʝ ʟʘʤʝʪʥʦ ʚʳʰʝ).  

ɺ ʟʦʥʘʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ ʚ ʩʪʝʧʥʳʭ ʫʯʘʩʪʢʘʭ ʜʦʣʠʥʳ ʨ. ʀʩʝʪʴ ʩʘʤʫʶ ʙʦʛʘʪʫʶ 

ʛʨʫʧʧʠʨʦʚʢʫ ʩʦʩʪʘʚʣʷʶʪ ʩʫʙʙʦʨʝʘʣʴʥʳʝ ʚʠʜʳ (44 ʚʠʜʘ; 33 %), ʯʪʦ, ʦʜʥʘʢʦ, ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ, 

ʯʝʤ ʚ ʃʝʩʦʩʪʝʧʥʦʤ ɿʘʚʦʣʞʴʝ [1], ʛʜʝ ʢ ʩʫʙʙʦʨʝʘʣʴʥʳʤ ʬʦʨʤʘʤ ʦʪʥʦʩʠʪʩʷ ʩʚʳʰʝ ʧʦʣʦʚʠʥʳ 

ʚʠʜʦʚ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʩʪʝʧʷʭ (53 %).  

ʇʨʠʯʝʤ ʙʦʣʴʰʠʥʩʪʚʦ ʩʫʙʙʦʨʝʘʣʴʥʳʭ ʚʠʜʦʚ (ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 32) ʟʜʝʩʴ ʥʘʭʦʜʷʪʩʷ ʥʘ 

ʩʝʚʝʨʥʦʤ ʢʨʘʶ ʠʣʠ ʟʘ ʧʨʝʜʝʣʘʤʠ ʩʚʦʠʭ ʦʩʥʦʚʥʳʭ ʘʨʝʘʣʦʚ. ʀʤʝʥʥʦ ʦʥʠ ʠ ʧʨʠʜʘʶʪ ʦʩʥʦʚʥʫʶ 

ʩʧʝʮʠʬʠʢʫ ʩʪʝʧʥʳʤ ʢʦʤʧʣʝʢʩʘʤ ʜʦʣʛʦʥʦʩʠʢʦʚ ʜʦʣʠʥʳ ʀʩʝʪʠ. ʉʘʤʳʝ ʩʝʚʝʨʥʳʝ ʥʘ ʋʨʘʣʝ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʟʜʝʩʴ ʠʤʝʶʪ Squamapion lukjanovitshi (Korotyaev, 1988), S. sp. aff. atomarium 

(Kirby, 1808), Lixus subtilis Boheman, 1835, Mecinus plantaginis (Eppelsheim, 1875), Tychius 

flavus Becker, 1864, Sibinia subelliptica Desbrochers des Loges, 1873, Parameira gebleri Faust, 

1893, Otiorhynchus chrysostictus Gyllenhal, 1834. ɼʨʫʛʠʝ ʚʠʜʳ, ʥʝ ʠʟʚʝʩʪʥʳʝ ʚ ʣʝʩʥʦʡ ʟʦʥʝ 

ʋʨʘʣʘ ʩʝʚʝʨʥʝʝ ʜʦʣʠʥʳ ʀʩʝʪʠ, ʥʘ ʚʦʩʪʦʢʝ ʈʫʩʩʢʦʡ ʨʘʚʥʠʥʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʜʦ ʶʛʘ ʉʨʝʜʥʝʛʦ 
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ʇʨʠʢʘʤʴʷ (Rhinocyllus conicus (Froelich, 1792), Lixus filiformis (Fabricius, 1781), Ceutorhynchus 

viridanus Gyllenhal, 1837, Mogulones dimidiatus (J.Frivaldszky, 1865), Thamiocolus nubeculosus 

(Gyllenhal, 1837), Trichosirocalus horridus (Panzer, 1801)). ʆʩʪʨʦʚʥʳʝ ʧʦʧʫʣʷʮʠʠ ʨʷʜʘ 

ʦʪʤʝʯʝʥʥʳʭ ʟʜʝʩʴ ʩʪʝʧʥʳʭ ʚʠʜʦʚ ʠʟʚʝʩʪʥʳ ʠ ʥʝʩʢʦʣʴʢʦ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʝʝ ʂʘʤʝʥʩʢʘ-ʋʨʘʣʴʩʢʦʛʦ 

(ʚ ʂʫʥʛʫʨʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʣʝʩʦʩʪʝʧʠ). ʕʪʦ Squamapion elongatum (Germar, 1817), 

Pseudoprotapion elegantulum (Germar, 1818), Pseudoprotapion ergenense (Becker, 1864), 

Hemitrichapion reflexum (Gyllenhal, 1833), Ceutorhynchus kipchak Korotyaev, 1996, Tychius 

polylineatus (Germar, 1823), Sibinia tibialis Gyllenhal, 1835, S. unicolor F¬hraeus, 1843, 

Otiorhynchus velutinus Germar, 1823, Centricnemus leucogrammus (Germar, 1823), Trachyphloeus 

heymesi Hubenthal, 1934, Cycloderes pilosulus (Herbst, 1795).  

 

ʊʘʙʣʠʮʘ 2 ï ʉʦʦʪʥʦʰʝʥʠʝ ʘʨʝʘʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʜʦʣʛʦʥʦʩʠʢʦʦʙʨʘʟʥʳʭ ʞʫʢʦʚ  

ʚ ʩʪʝʧʥʳʭ ʠ ʦʩʪʝʧʥʝʥʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʜʦʣʠʥʳ ʨ. ʀʩʝʪʴ  

ɸʨʝʘʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ 

ɺʩʝʛʦ ʉʪʝʧʥʦʡ  ʢʦʤʧʣʝʢʩ 

ʏʠʩʣʦ 

ʚʠʜʦʚ 
ɼʦʣʷ (%) 

ʏʠʩʣʦ 

ʚʠʜʦʚ 
ɼʦʣʷ (%) 

ʐʠʨʦʪʥʳʝ ʢʦʤʧʣʝʢʩʳ 

ɻʦʣʘʨʢʪʠʯʝʩʢʠʡ 5 3,8 - 0,9 

ʊʨʘʥʩʧʘʣʝʘʨʢʪʠʯʝʩʢʠʡ 24 18,2   3 5,3 

ɿʘʧʘʜʥʦ-ʮʝʥʪʨʘʣʴʥʦ-ʧʘʣʝʘʨʢʪʠʯʝʩʢʠʡ 67 50,8  26 46,4 

ɿʘʧʘʜʥʦʧʘʣʝʘʨʢʪʠʯʝʩʢʠʡ 14 10,6  8 14,3 

ʎʝʥʪʨʘʣʴʥʦʧʘʣʝʘʨʢʪʠʯʝʩʢʠʡ 13 9,8  12 21,4 

ʎʝʥʪʨʘʣʴʥʦ-ʚʦʩʪʦʯʥʦʧʘʣʝʘʨʢʪʠʯʝʩʢʠʡ 

ʠ ʩʫʙʪʨʘʥʩʝʚʨʘʟʠʘʪʩʢʠʡ 
9 6,8  7 12,5  

ɼʦʣʛʦʪʥʳʝ ʢʦʤʧʣʝʢʩʳ 

ʇʦʣʠʟʦʥʘʣʴʥʳʡ  24 18,2  ï ï 

ʊʝʤʧʝʨʘʪʥʳʡ 25 18,9  ï ï 

ʖʞʥʦʙʦʨʝʘʣʴʥʦ-ʩʫʙʙʦʨʝʘʣʴʥʳʡ 39 25,5  13 23,2 

ʉʫʙʙʦʨʝʘʣʴʥʳʡ 44 33,3  43 76,8 

ɺʩʝʛʦ  132  100 56 100 

 

ʏʝʪʚʝʨʪʴ ʚʠʜʦʚ (25 %), ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʚ ʩʪʝʧʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʜʦʣʠʥʳ ʨ. ʀʩʝʪʴ, 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʶʞʥʦʙʦʨʝʘʣʴʥʦ-ʩʫʙʙʦʨʝʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʦʩʥʦʚʥʦʤ ʣʫʛʦʚʦ-

ʩʪʝʧʥʳʤʠ, ʘ ʪʘʢʞʝ ʤʥʦʛʠʤʠ ʨʫʜʝʨʘʣʴʥʦ-ʩʪʝʧʥʳʤʠ ʠ ʥʝʢʦʪʦʨʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʣʝʩʦʩʪʝʧʥʳʤʠ ʜʦʣʛʦʥʦʩʠʢʘʤʠ, ʭʘʨʘʢʪʝʨʥʳʤʠ ʢʘʢ ʜʣʷ ʨʘʟʥʦʪʨʘʚʥʳʭ ʩʪʝʧʝʡ, ʪʘʢ ʠ ʜʣʷ 

ʦʩʪʝʧʥʝʥʥʳʭ ʠ ʩʫʭʦʜʦʣʴʥʳʭ ʣʫʛʦʚ. ɺʩʝ ʦʥʠ, ʧʦʤʠʤʦ ʩʪʝʧʥʳʭ ʠ ʣʝʩʦʩʪʝʧʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, 

ʪʠʧʠʯʥʳ ʠ ʜʣʷ ʦʪʢʨʳʪʳʭ ʫʯʘʩʪʢʦʚ ʶʛʘ ʣʝʩʥʦʡ ʟʦʥʳ, ʘ ʥʘ ʉʨʝʜʥʝʤ ʋʨʘʣʝ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʠ ʩʝʚʝʨʥʝʝ ʜʦʣʠʥʳ ʀʩʝʪʠ.  

ɻʦʨʘʟʜʦ ʙʦʣʴʰʫʶ ʜʦʣʶ, ʯʝʤ ʚ ʟʦʥʘʣʴʥʳʭ ʩʪʝʧʷʭ, ʚ ʠʟʫʯʝʥʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʩʦʩʪʘʚʣʷʶʪ 

ʧʦʣʠʟʦʥʘʣʴʥʳʝ ʠ ʪʝʤʧʝʨʘʪʥʳʝ ʚʠʜʳ (ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ, 37 %), ʯʪʦ, ʥʘʨʷʜʫ ʩʦ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʥʝʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʩʫʙʙʦʨʝʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʝʪ ʵʪʠ ʛʨʫʧʧʠʨʦʚʢʠ ʦʪ ʩʪʝʧʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʜʦʣʛʦʥʦʩʠʢʦʚ ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʩʪʝʧʥʦʡ ʟʦʥ. 

ɹʠʦʪʦʧʠʯʝʩʢʠʝ ʛʨʫʧʧʳ. ɸʥʘʣʠʟ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʜʦʣʛʦʥʦʩʠʢʦʚ, ʚʳʜʝʣʝʥʥʳʭ ʧʦ 
ʙʠʦʪʦʧʠʯʝʩʢʦʤʫ ʧʨʝʬʝʨʝʥʜʫʤʫ, ʧʦʢʘʟʘʣ, ʯʪʦ ʪʦʣʴʢʦ 26 % ʠʟ ʥʠʭ (34 ʚʠʜʘ) ʚʭʦʜʷʪ ʚ ʩʪʝʧʥʫʶ 

ʙʠʦʪʦʧʠʯʝʩʢʫʶ ʛʨʫʧʧʫ (ʪʘʙʣ. 3). ʀʟ ʥʠʭ 24 ʚʠʜʘ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʯʪʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʩʪʝʧʷʭ 

(ʥʝʢʦʪʦʨʳʝ ʪʘʢʞʝ ʥʘ ʦʩʪʝʧʥʝʥʥʳʭ ʣʫʛʘʭ). ʕʪʦ Squamapion elongatum (Germar, 1817) (ʫʟʢʠʡ 

ʦʣʠʛʦʬʘʛ ʥʘ Salvia spp.), S. lukjanovitshi (Korotyaev, 1988) ʠ S. sp. aff. atomarium (Kirby, 1808) 

(ʥʘ ʨʘʟʥʳʭ ʚʠʜʘʭ Thymus spp.), Exapion corniculatum (Germar, 1817) (ʚ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʩʪʝʧʷʭ 

ʠ ʧʦ ʦʩʪʝʧʥʝʥʥʳʤ ʦʧʫʰʢʘʤ ʩʦʩʥʷʢʦʚ ʥʘ Chamaecytisus ruthenicus (Fisch. ex Woğ.) Kl§sk.), 

Pseudoprotapion ergenense (Becker, 1864) (ʦʣʠʛʦʬʘʛ ʥʘ Astragalus spp., ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʞʫʢʠ ʩʦʙʨʘʥʳ ʥʘ A. onobrychis L.), P. elegantulum (Germar, 1818) ʠ Hemitrichapion reflexum 
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(Gyllenhal, 1833) (ʥʘ Onobrychis arenaria (Kit.) DC. s. l.), Protapion ruficrus (Germar, 1817) (ʥʘ 

Trifolium montanum L.), Loborhynchapion sp., Ceutorhynchus kipchak Korotyaev, 1996 (ʥʘ Draba 

nemorosa L.), C. viridanus Gyllenhal, 1837 (ʥʘ Erysimum spp.), Thamiocolus nubeculosus 

(Gyllenhal, 1837) (ʥʘ Phlomoides tuberosa (L.) Moench), Mecinus plantaginis (Eppelsheim, 1875) 

(ʥʘ Plantago urvillei Opiz), Tychius polylineatus (Germar, 1823), Sibinia subelliptica Desbrochers 

des Loges, 1873 (ʦʣʠʛʦʬʘʛ ʥʘ Dianthus, ʚ ʂʘʤʝʥʩʢʝ-ʋʨʘʣʴʩʢʦʤ ʚ ʧʝʪʨʦʬʠʪʥʳʭ ʩʪʝʧʷʭ ʠ ʥʘ 

ʩʢʘʣʘʭ ʥʘ Dianthus acicularis Fisch. ex Ledeb.), S. tibialis Gyllenhal, 1835 (ʚ ʦʩʥʦʚʥʦʤ ʥʘ Silene 

baschkirorum Janisch.), S. unicolor F¬hraeus, 1843 (ʦʣʠʛʦʬʘʛ ʥʘ Gypsophila, ʚ ʧʝʪʨʦʬʠʪʥʳʭ 

ʩʪʝʧʷʭ ʦʙʳʯʝʥ ʥʘ G. altissima L.) ʠ ʛʨʫʧʧʘ ʩʪʝʧʥʳʭ ʤʥʦʛʦʷʜʥʳʭ ʚʠʜʦʚ: Parameira gebleri Faust, 

1893, Otiorhynchus sp., O. velutinus Germar, 1823, O. chrysostictus Gyllenhal, 1834, Centricnemus 

leucogrammus (Germar, 1823), Trachyphloeus heymesi Hubenthal, 1934, Eusomostrophus 

acuminatus (Boheman, 1840), Cycloderes pilosulus (Herbst, 1795). ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʜʦʣʛʦʥʦʩʠʢʠ 

ʥʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʜʨʫʛʠʭ ʪʠʧʦʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʙʠʦʪʦʧʦʚ (ʧʦʡʤʝʥʥʳʭ ʣʫʛʦʚ, ʣʝʩʦʚ, ʙʝʨʝʛʦʚ 

ʚʦʜʦʝʤʦʚ), ʘ ʪʘʢʞʝ ʜʣʷ ʫʯʘʩʪʢʦʚ ʩ ʨʫʜʝʨʘʣʴʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʠ ʧʦʵʪʦʤʫ ʤʦʛʫʪ ʩʯʠʪʘʪʴʩʷ 

ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʥʝʥʘʨʫʰʝʥʥʳʭ ʩʪʝʧʥʳʭ ʩʦʦʙʱʝʩʪʚ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

 

ʊʘʙʣʠʮʘ 3 ï ʉʦʦʪʥʦʰʝʥʠʝ ʙʠʦʪʦʧʠʯʝʩʢʠʭ ʛʨʫʧʧ ʜʦʣʛʦʥʦʩʠʢʦʦʙʨʘʟʥʳʭ ʞʫʢʦʚ  

ʚ ʩʪʝʧʥʳʭ ʠ ʦʩʪʝʧʥʝʥʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʜʦʣʠʥʳ ʨ. ʀʩʝʪʴ 

ɹʠʦʪʦʧʠʯʝʩʢʠʝ ʛʨʫʧʧʳ ʏʠʩʣʦ ʚʠʜʦʚ ɼʦʣʷ (%) 

ʉʪʝʧʥʘʷ 34 25,8  

ʈʫʜʝʨʘʣʴʥʦ-ʩʪʝʧʥʘʷ 20 15,2  

ʃʫʛʦʚʦ-ʩʪʝʧʥʘʷ 19 14,4  

ʃʫʛʦʚʘʷ 7 5,3  

ʇʠʦʥʝʨʥʘʷ (ʨʫʜʝʨʘʣʴʥʘʷ) 12 9,1 

ʇʠʦʥʝʨʥʦ-ʣʫʛʦʚʦ-ʩʪʝʧʥʘʷ 38 28,8  

ʕʚʨʠʙʠʦʥʪʥʘʷ 2 1,5 

 

ʏʘʩʪʴ ʚʠʜʦʚ ʭʘʨʘʢʪʝʨʥʳ ʢʘʢ ʜʣʷ ʩʪʝʧʝʡ (ʦʩʦʙʝʥʥʦ ʣʫʛʦʚʳʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ), ʪʘʢ ʠ ʜʣʷ 

ʦʩʪʝʧʥʝʥʥʳʭ ʣʫʛʦʚ ʠ ʦʧʫʰʝʢ. ʂ ʪʘʢʠʤ ʚʠʜʘʤ ʦʪʥʦʩʷʪʩʷ, ʥʘʧʨʠʤʝʨ, Exapion difficile (Herbst, 

1797), E. elongatulum (Desbrochers, 1891), Protapion interjectum (Desbrochers des Loges, 1895), 

Tychius sharpi Tournier, 1874, Ischnopterapion loti (Kirby, 1808), Thamiocolus virgatus (Gyllenhal, 

1837), Tychius trivialis Boheman, 1843. ʇʝʪʨʦʬʠʪʥʳʭ ʩʪʝʧʝʡ ʦʥʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʟʙʝʛʘʶʪ. 

ʅʘʧʨʦʪʠʚ, 20 ʩʪʝʧʥʳʭ ʚʠʜʦʚ ʪʠʧʠʯʥʳ ʢʘʢ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʙʠʦʪʦʧʦʚ ʩ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ 

ʨʘʟʨʝʞʝʥʥʦʡ ʢʩʝʨʦʬʠʪʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ (ʦʙʥʘʞʝʥʠʷ, ʢʨʫʪʳʝ ʩʢʣʦʥʳ), ʪʘʢ ʠ ʜʣʷ 

ʢʩʝʨʦʪʝʨʤʥʳʭ ʨʫʜʝʨʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ (ʨʫʜʝʨʘʣʴʥʦ-ʩʪʝʧʥʘʷ ʛʨʫʧʧʘ). ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʦʚ 

ʫʢʘʞʝʤ Bruchela kaszabi (Strejļek, 1973), Ceutorhynchus sisymbrii (Dieckmann, 1966), C. 

chalybaeus Germar, 1823 (ʚʩʝ ʪʨʠ ʚʠʜʘ ʦʙʳʯʥʳ ʥʘ Sisymbrium loeselii L.), Cyphocleonus dealbatus 

(Gmelin, 1790) (ʚ ʦʩʥʦʚʥʦʤ ʥʘ Artemisia spp. ʠ Achillea millefolium L.), Rhinocyllus conicus 

(Froelich, 1792), Lixus filiformis (Fabricius, 1781) ʠ Trichosirocalus horridus (Panzer, 1801) (ʚ 

ʥʘʨʫʰʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʩʪʝʧʝʡ ʠ ʥʘ ʦʩʳʧʷʭ ʥʘ Carduus thoermeri Weinm.), Lixus subtilis 

Boheman, 1835 (ʥʘ Atriplex tatarica L.), Mogulones dimidiatus (J.Frivaldszky, 1865) ʠ M. 

austriacus (C.N.F. Brisout de Barneville, 1869) (ʥʘ Nonea pulla DC. s. l.), M. crucifer (Pallas, 1771) 

ʠ M. cynoglossi (Frauenfeld, 1866) (ʥʘ Cynoglossum officinale L.), Ceutorhynchus syrites Germar, 

1823 (ʦʣʠʛʦʬʘʛ ʥʘ ʢʨʝʩʪʦʮʚʝʪʥʳʭ), Hypera transsilvanica (Petri, 1901) ʠ Sitona longulus 

Gyllenhal, 1834 (ʥʘ Medicago spp.).  

ɹʦʣʴʰʠʥʩʪʚʦ ʞʝ ʜʦʣʛʦʥʦʩʠʢʦʚ, ʦʪʤʝʯʝʥʥʳʭ ʚ ʩʪʝʧʷʭ, ʥʝ ʧʨʦʷʚʣʷʶʪ ʚʳʨʘʞʝʥʥʦʛʦ 

ʧʨʝʬʝʨʝʥʜʫʤʘ ʢ ʩʪʝʧʥʳʤ ʙʠʦʮʝʥʦʟʘʤ (74 ʚʠʜʘ; 59 %). ʀʟ ʥʠʭ ʣʫʛʦʚʦ-ʩʪʝʧʥʳʝ ʚʠʜʳ (19) 

ʪʠʧʠʯʥʳ ʢʘʢ ʜʣʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʣʫʛʦʚ (ʚʢʣʶʯʘʷ ʧʦʡʤʝʥʥʳʝ), ʪʘʢ ʠ ʜʣʷ ʤʝʟʦʬʠʪʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʩʪʝʧʝʡ. ʅʘ ʦʩʪʝʧʥʝʥʥʳʭ ʣʫʛʘʭ ʦʪʤʝʯʝʥʳ ʪʘʢʞʝ 7 ʣʫʛʦʚʳʭ ʚʠʜʦʚ, ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʱʠʭ 

ʚ ʪʠʧʠʯʥʳʭ ʩʪʝʧʷʭ. ʂʨʦʤʝ ʪʦʛʦ, ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʩʪʝʧʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʩʦʩʪʘʚʣʷʝʪ 
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ʦʙʰʠʨʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʧʣʘʩʪʠʯʥʳʭ ʚʠʜʦʚ (ʧʠʦʥʝʨʥʘʷ, ʧʠʦʥʝʨʥʦ-ʣʫʛʦʚʦ-

ʩʪʝʧʥʘʷ ʠ ʵʚʨʠʙʠʦʥʪʥʘʷ ʛʨʫʧʧʳ) (ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ï 52 ʚʠʜʘ). 

ʉʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʝ ʫʯʘʩʪʠʝ ʬʦʨʤ, ʩʧʝʮʠʬʠʯʥʳʭ ʜʣʷ ʩʪʝʧʝʡ, ʧʨʠ ʣʠʜʠʨʫʶʱʝʡ 

ʨʦʣʠ ʵʚʨʠʪʦʧʥʳʭ ʚʠʜʦʚ, ʦʪʨʘʞʘʝʪ ʵʢʩʪʨʘʟʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠʟʫʯʝʥʥʳʭ ʩʪʝʧʥʳʭ ʫʯʘʩʪʢʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʶʛʝ ʣʝʩʥʦʡ ʟʦʥʳ. 

ɸʥʘʣʠʟ ʩʪʝʧʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʂʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʙʠʦʪʦʧʠʯʝʩʢʦʛʦ ʧʨʝʬʝʨʝʥʜʫʤʘ, ʘ ʪʘʢʞʝ ʪʨʦʬʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʚʠʜʦʚ ʧʦʟʚʦʣʠʣ 

ʫʩʪʘʥʦʚʠʪʴ ʩʦʩʪʘʚ ʩʪʝʧʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɺ ʥʝʛʦ ʚʭʦʜʷʪ 56 ʚʠʜʦʚ 

(42 % ʩʦʩʪʘʚʘ ʜʦʣʛʦʥʦʩʠʢʦʚ ʩʪʝʧʝʡ ʜʦʣʠʥʳ ʨ. ʀʩʝʪʴ). ʕʪʦ ʩʧʝʮʠʬʠʯʥʳʝ ʠʣʠ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 
ʩʪʝʧʥʳʭ, ʦʩʪʝʧʥʝʥʥʳʭ ʠ ʦʪʯʘʩʪʠ ʨʫʜʝʨʘʣʴʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʜʦʣʛʦʥʦʩʠʢʠ, ʦʩʥʦʚʥʳʝ ʘʨʝʘʣʳ 

ʢʦʪʦʨʳʭ ʣʝʞʘʪ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʩʪʝʧʥʦʡ ʟʦʥʘʭ ɽʚʨʘʟʠʠ (ʩʫʙʙʦʨʝʘʣʴʥʳʝ ʠ ʥʝʢʦʪʦʨʳʝ 

ʶʞʥʦʙʦʨʝʘʣʴʥʦ-ʩʫʙʙʦʨʝʘʣʴʥʳʝ ʚʠʜʳ).  

ʎʝʥʪʨʳ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟ ʥʠʭ ʩʚʷʟʘʥʳ ʩʦ ʩʪʝʧʥʳʤʠ ʨʝʛʠʦʥʘʤʠ ɽʚʨʘʟʠʠ 

(ʩʢʠʬʩʢʠʡ ʬʘʫʥʦʛʝʥʝʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ). ʕʪʠ ʚʠʜʳ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ, 

ʧʨʠ ʵʪʦʤ ʥʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʫʙʘʨʠʜʥʳʭ ʨʝʛʠʦʥʦʚ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʷ. ʉʶʜʘ ʦʪʥʦʩʷʪʩʷ, ʚ ʪʦʤ 

ʯʠʩʣʝ, ʦʪʜʝʣʴʥʳʝ ʩʠʙʠʨʩʢʠʝ ʩʪʝʧʥʳʝ (ʚʦʩʪʦʯʥʦʩʢʠʬʩʢʠʝ) ʚʠʜʳ. ʋʥʠʢʘʣʴʥʦʡ ʥʘʭʦʜʢʦʡ 

ʷʚʣʷʝʪʩʷ ʦʙʥʘʨʫʞʝʥʠʝ ʥʘ ʩʢʘʣʝ ʌʠʣʠʥ, ʚʝʨʦʷʪʥʦ, ʝʱʝ ʥʝ ʦʧʠʩʘʥʥʦʛʦ ʚʠʜʘ ʜʦʣʛʦʥʦʩʠʢʘ 

Otiorhynchus sp. ʠʟ ʧʦʜʨʦʜʘ Podonebistus Reitter, 1912. ʇʦʢʘ ʠʟʚʝʩʪʥʘ ʪʦʣʴʢʦ ʦʜʥʘ ʩʘʤʢʘ, 

ʧʦʵʪʦʤʫ ʪʦʯʥʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʟʘʪʨʫʜʥʝʥʘ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʝʱʝ ʦʜʠʥ ʚʠʜ ʠʟ ʵʪʦʡ ʛʨʫʧʧʳ 

(ʪʘʢʞʝ ʦʜʥʘ ʩʘʤʢʘ) ʩʦʙʨʘʥ ʥʘ ʦʜʥʦʤ ʠʟ ʉʪʝʨʣʠʪʘʤʘʢʩʢʠʭ ʰʠʭʘʥʦʚ (ʖʨʘʢʪʘʫ) [23]. ʆʯʝʥʴ 

ʧʦʢʘʟʘʪʝʣʴʥʦ, ʯʪʦ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʦʜʨʦʜʘ Podonebistus (Otiorhynchus sp. aff. ursus ʠ O. sp. aff. 

bardus) ʙʳʣʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʝʨʠʛʣʷʮʠʘʣʴʥʳʭ ʩʪʝʧʷʭ ʢʨʠʦʘʨʠʜʥʳʭ ʩʪʘʜʠʡ 

ʧʦʟʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ (ɸʣʪʘʡ, ɿʘʧʘʜʥʦʩʠʙʠʨʩʢʘʷ ʨʘʚʥʠʥʘ, ʋʨʘʣ). ɺ ʇʨʝʜʫʨʘʣʴʝ ʠʭ 

ʩʫʙʬʦʩʩʠʣʴʥʳʝ ʦʩʪʘʥʢʠ ʙʳʣʠ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʦʙʥʘʨʫʞʝʥʳ ʚ ʜʦʣʠʥʝ ʨ. ɹʝʣʦʡ ʧʦʜ ʋʬʦʡ 

(ʩ. ɻʦʨʥʦʚʦ) ʚ ʦʪʣʦʞʝʥʠʷʭ ʚʦʟʨʘʩʪʦʤ 31ï35 ʪʳʩ. ʣʝʪ [26]. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚ ʛʦʣʦʮʝʥʝ ʧʦ ʤʝʨʝ 

ʜʝʛʨʘʜʘʮʠʠ ʧʝʨʠʛʣʷʮʠʘʣʴʥʦʡ ʥʘʜʟʦʥʳ ʧʨʦʠʟʦʰʝʣ ʩʜʚʠʛ ʘʨʝʘʣʦʚ ʢ ʶʛʫ ʠ ʶʛʦ-ʚʦʩʪʦʢʫ (ʥʘ 

ʂʘʟʘʭʩʢʠʡ ʤʝʣʢʦʩʦʧʦʯʥʠʢ, ɿʘʧʘʜʥʳʡ ʠ ʖʛʦ-ɺʦʩʪʦʯʥʳʡ ɸʣʪʘʡ, ʚʢʣʶʯʘʷ ʧʣʘʪʦ ʋʢʦʢ, 

ɿʘʧʘʜʥʳʡ ʉʘʷʥ), ʛʜʝ ʩʝʡʯʘʩ ʠʟʚʝʩʪʥʦ ʯʝʪʳʨʝ ʚʠʜʘ ʵʪʦʛʦ ʧʦʜʨʦʜʘ [27, 28], ʥʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ 

ʥʘʰʠ ʥʘʭʦʜʢʠ, ʚ ʦʪʜʝʣʴʥʳʭ ʨʝʟʝʨʚʘʪʘʭ ʥʘ ʋʨʘʣʝ ʠʭ ʜʝʨʠʚʘʪʳ ʩʦʭʨʘʥʠʣʠʩʴ ʜʦ ʥʘʩʪʦʷʱʝʛʦ 

ʚʨʝʤʝʥʠ.  

ɼʨʫʛʠʤ ʷʨʢʠʤ ʧʨʠʤʝʨʦʤ ʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʧʝʪʨʦʬʠʪʥʦ-ʩʪʝʧʥʦʛʦ ʨʝʣʠʢʪʘ ʚʳʩʪʫʧʘʝʪ 

Parameira gebleri Faust, 1893. ʆʩʥʦʚʥʦʡ ʘʨʝʘʣ ʵʪʦʛʦ ʧʘʨʪʝʥʦʛʝʥʝʪʠʯʝʩʢʦʛʦ ʚʠʜʘ ʦʭʚʘʪʳʚʘʝʪ 

ʩʪʝʧʥʳʝ ʨʘʡʦʥʳ ʖʞʥʦʡ ʠ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ, ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ ʠ ʄʦʥʛʦʣʠʠ [29-31], ʘ ʥʘ 

ʋʨʘʣʝ ʦʥ ʙʳʣ ʠʟʚʝʩʪʝʥ ʧʦ ʝʜʠʥʩʪʚʝʥʥʦʡ ʥʘʭʦʜʢʝ ʩ ʩʦʧʦʢ ʤʫʟʝʷ-ʟʘʧʦʚʝʜʥʠʢʘ çɸʨʢʘʠʤè 

(ʏʝʣʷʙʠʥʩʢʘʷ ʦʙʣ.) [32]. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʥʘ ʇʨʠʚʦʣʞʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʦʙʠʪʘʝʪ ʦʙʦʝʧʦʣʳʡ 

ʚʠʜ, ʦʧʠʩʘʥʥʳʡ ʢʘʢ Parameira volgense Korotyaev, 1992. ɺʧʦʩʣʝʜʩʪʚʠʠ ʦʥ ʙʳʣ 

ʩʠʥʦʥʠʤʠʟʠʨʦʚʘʥ ʩ Parameira gebleri [31, 33, 34], ʯʪʦ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʥʝʚʝʨʥʦ. 

ʕʪʠ ʜʦʣʛʦʥʦʩʠʢʠ, ʥʝ ʩʧʦʩʦʙʥʳʝ ʢ ʧʦʣʝʪʫ, ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʢʘʢ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʠʝ, 

ʠʩʪʠʥʥʦ ʨʝʣʠʢʪʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠʟʫʯʝʥʥʳʭ ʩʪʝʧʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ 

ʧʣʝʡʩʪʦʮʝʥʦʚʦʡ ʧʝʨʠʛʣʷʮʠʘʣʴʥʦ-ʩʪʝʧʥʦʡ ʬʘʫʥʝ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ, ʯʪʦ ʩʣʫʞʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ ʧʝʪʨʦʬʠʪʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʦʩʦʙʝʥʥʦ ʥʘ ʠʟʚʝʩʪʥʷʢʘʭ ʠ ʛʠʧʩʘʭ, 

ʚʳʩʪʫʧʘʶʪ ʦʜʥʠʤʠ ʠʟ ʛʣʘʚʥʳʭ ʮʝʥʪʨʦʚ ʩʦʭʨʘʥʝʥʠʷ ʨʝʣʠʢʪʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʬʘʫʥʳ ʨʝʛʠʦʥʘ [23, 

35, 36]. 

ʇʦʤʠʤʦ ʩʢʠʬʩʢʠʭ ʚʠʜʦʚ, ʚ ʩʪʝʧʥʦʡ ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʚʭʦʜʷʪ ʠ 

ʥʝʢʦʪʦʨʳʝ ʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʝ ʠ ʚʦʩʪʦʯʥʦʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʝ ʵʣʝʤʝʥʪʳ ʬʘʫʥʳ: Aspidapion 

validum (Germar, 1817), Pseudoprotapion ergenense (Becker, 1864), Pseudoprotapion elegantulum 

(Germar, 1818), Ischnopterapion loti (Kirby, 1808), Protapion interjectum (Desbrochers des Loges, 

1895), Hemitrichapion reflexum (Gyllenhal, 1833), Rhinocyllus conicus (Froelich, 1792), Lixus 

filiformis (Fabricius, 1781), Trichosirocalus horridus (Panzer, 1801), Rhinusa tetra (Fabricius, 1792), 

Otiorhynchus chrysostictus Gyllenhal, 1834, Polydrusus inustus Germar, 1823. ʆʜʥʘʢʦ ʠʭ ʜʦʣʷ ʚ 

ʩʪʝʧʥʳʭ ʛʨʫʧʧʠʨʦʚʢʘʭ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ ʥʝʚʝʣʠʢʘ. ʇʦʯʪʠ ʚʩʝ ʵʪʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʪʝʨʤʦʬʠʣʴʥʳʝ 

ʚʠʜʳ ʥʘ ʋʨʘʣʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʣʫʛʦʚʳʭ ʩʪʝʧʝʡ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ, ʘ ʠʭ ʧʦʩʣʝʜʥʝʝ ʚʭʦʞʜʝʥʠʝ 
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ʚ ʩʦʩʪʘʚ ʩʪʝʧʥʳʭ ʩʦʦʙʱʝʩʪʚ ʜʦʣʠʥʳ ʨ. ʀʩʝʪʴ, ʚʝʨʦʷʪʥʦ, ʧʨʦʠʟʦʰʣʦ ʫʞʝ ʚ ʩʨʝʜʥʝʤ ʛʦʣʦʮʝʥʝ, ʘ 

ʥʝʢʦʪʦʨʳʝ ʨʫʜʝʨʘʣʴʥʦ-ʩʪʝʧʥʳʝ ʚʠʜʳ (Rhinocyllus conicus, Lixus filiformis, Trichosirocalus 

horridus), ʚʦʟʤʦʞʥʦ, ʧʨʦʥʠʢʣʠ ʩʶʜʘ ʫʞʝ ʚ ʠʩʪʦʨʠʯʝʩʢʦʝ ʚʨʝʤʷ. ʇʨʠ ʵʪʦʤ ʟʜʝʩʴ ʧʨʘʢʪʠʯʝʩʢʠ 

ʦʪʩʫʪʩʪʚʫʶʪ ʢʩʝʨʦʬʠʣʴʥʳʝ ʚʠʜʳ ʢʘʟʘʭʩʪʘʥʦ-ʪʫʨʘʥʩʢʦʛʦ ʛʝʥʝʟʠʩʘ, ʭʘʨʘʢʪʝʨʥʳʡ ʢʦʤʧʦʥʝʥʪ 

ʢʦʤʧʣʝʢʩʦʚ ʧʝʪʨʦʬʠʪʥʳʭ ʠ ʟʘʩʦʣʝʥʥʳʭ ʩʪʝʧʝʡ ʶʛʘ ʣʝʩʦʩʪʝʧʥʦʡ ʠ, ʦʩʦʙʝʥʥʦ, ʩʪʝʧʥʦʡ ʟʦʥ. ʂ 

ʧʦʩʣʝʜʥʠʤ ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥ ʣʠʰʴ Lixus subtilis Boheman, 1835, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, 

ʘʜʚʝʥʪʠʚʥʳʡ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ, ʪʘʢ ʢʘʢ ʩʦʙʨʘʥ ʚ ʨʫʜʝʨʘʣʴʥʦʤ ʙʠʦʪʦʧʝ ʚ ʯʝʨʪʝ ʛ. ʂʘʤʝʥʩʢ-

ʋʨʘʣʴʩʢʠʡ.  

ɼʦʣʷ ʩʪʝʧʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʦʣʛʦʥʦʩʠʢʦʚ ʚ ʩʪʝʧʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʜʦʣʠʥʳ ʨ. ʀʩʝʪʴ 

ʟʘʤʝʪʥʦ ʥʠʞʝ, ʯʝʤ ʚ ʩʪʝʧʷʭ ʃʝʩʦʩʪʝʧʥʦʛʦ ɿʘʚʦʣʞʴʷ (42 ʧʨʦʪʠʚ 59 %), ʘ ʯʠʩʣʦ ʩʪʝʧʥʳʭ ʚʠʜʦʚ 

ʚ ʩʨʝʜʥʝʤ ʚ ʜʚʘ ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʦʪʜʝʣʴʥʳʭ ʩʪʝʧʥʳʭ ʨʝʟʝʨʚʘʪʘʭ ʃʝʩʦʩʪʝʧʥʦʛʦ ʇʨʝʜʫʨʘʣʴʷ 

[1]. ʅʘʧʨʠʤʝʨ, ʚ ʩʪʝʧʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʠʟʚʝʩʪʥʷʢʦʚʳʭ ʰʠʭʘʥʦʚ ʙʣʠʟ ʛ. ʉʪʝʨʣʠʪʘʤʘʢ ʥʘ ʶʛʝ 

ʣʝʩʦʩʪʝʧʠ ɹʘʰʢʠʨʩʢʦʛʦ ʇʨʝʜʫʨʘʣʴʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 115 ʚʠʜʦʚ ʩʪʝʧʥʦʛʦ ʢʦʤʧʣʝʢʩʘ [23].  

ɻʦʨʘʟʜʦ ʤʝʥʴʰʝ ʜʦʣʷ ʩʪʝʧʥʳʭ ʚʠʜʦʚ ʥʘ ʩʢʣʦʥʘʭ ʨ. ʀʩʝʪʴ ʠ ʧʨʠ ʫʯʝʪʝ ʦʙʱʝʛʦ ʚʠʜʦʚʦʛʦ 

ʩʦʩʪʘʚʘ ʣʦʢʘʣʴʥʳʭ ʬʘʫʥ. ɺ ʬʘʫʥʝ ʦʢʨʝʩʪʥʦʩʪʝʡ ʛ. ʂʘʤʝʥʩʢ-ʋʨʘʣʴʩʢʠʡ ʜʦʣʷ ʩʪʝʧʥʳʭ ʚʠʜʦʚ 

ʩʦʩʪʘʚʣʷʝʪ 25 % (56 ʩʪʝʧʥʳʭ ʚʠʜʦʚ ʠʟ 224 ʚʠʜʦʚ), ʪʦʛʜʘ ʢʘʢ ʚ ʬʘʫʥʝ ʉʪʝʨʣʠʪʘʤʘʢʩʢʠʭ ʰʠʭʘʥʦʚ 

ï 38 % [23], ʘ ʚ ʬʘʫʥʘʭ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩʪʝʧʥʦʛʦ ʆʨʝʥʙʫʨʛʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ï ʦʪ 47 ʜʦ 

58 % (ʧʨʠ ʯʠʩʣʝ ʩʪʝʧʥʳʭ ʚʠʜʦʚ ʜʦ 137ï139) [24]. 

ʇʦʢʘʟʘʪʝʣʴʥʦ, ʯʪʦ ʧʦ ʯʠʩʣʫ ʠ ʩʦʩʪʘʚʫ ʩʪʝʧʥʳʭ ʚʠʜʦʚ ʢʦʤʧʣʝʢʩʳ ʜʦʣʛʦʥʦʩʠʢʦʚ ʩʪʝʧʝʡ 

ʥʘ ʠʟʚʝʩʪʥʷʢʘʭ ʨ. ʀʩʝʪʴ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠ ʢ ʨʝʣʠʢʪʦʚʳʤ ʛʨʫʧʧʠʨʦʚʢʘʤ ʥʘ ʠʟʚʝʩʪʥʷʢʦʚʦ-

ʛʠʧʩʦʚʳʭ ʩʢʣʦʥʘʭ ʂʫʥʛʫʨʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʣʝʩʦʩʪʝʧʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʇʨʝʜʫʨʘʣʴʝ ʥʝʩʢʦʣʴʢʦ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʥʝʝ (ʚ ʧʦʜʟʦʥʝ ʩʝʚʝʨʥʦʡ ʧʦʜʪʘʡʛʠ), ʛʜʝ, ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʩʪʝʧʥʳʭ ʜʦʣʛʦʥʦʩʠʢʦʚ (43 ʚʠʜʘ), ʚʢʣʶʯʘʷ ʮʝʣʳʡ ʨʷʜ ʨʝʣʠʢʪʦʚ [35, 36].  

 

ɺʳʚʦʜʳ 

1. ɺ ʣʦʢʘʣʴʥʳʭ ʩʪʝʧʥʳʭ ʠ ʦʩʪʝʧʥʝʥʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʥʘ ʧʨʠʨʝʯʥʳʭ ʩʢʣʦʥʘʭ ʠ ʩʢʘʣʘʭ 

ʜʦʣʠʥʳ ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ʀʩʝʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 132 ʚʠʜʘ ʥʘʜʩʝʤʝʡʩʪʚʘ Curculionoidea ʠʟ 

224 ʚʠʜʦʚ ʣʦʢʘʣʴʥʦʡ ʬʘʫʥʳ (59 %), 56 ʠʟ ʥʠʭ ʦʪʥʦʩʷʪʩʷ ʢ ʩʪʝʧʥʦʤʫ ʣʘʥʜʰʘʬʪʥʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʢʦʤʧʣʝʢʩʫ (42 % ʚʠʜʦʚ, ʦʪʤʝʯʝʥʥʳʭ ʚ ʩʪʝʧʷʭ, ʠ 25 % ʬʘʫʥʳ ʚ ʮʝʣʦʤ), ʘ 32 

ʩʪʝʧʥʳʭ ʚʠʜʘ ʥʘʭʦʜʷʪʩʷ ʟʜʝʩʴ ʥʘ ʩʝʚʝʨʥʳʭ ʛʨʘʥʠʮʘʭ ʠʣʠ ʚ ʦʩʪʨʦʚʥʳʭ ʫʯʘʩʪʢʘʭ ʩʚʦʠʭ ʘʨʝʘʣʦʚ. 

ʅʘʣʠʯʠʝ ʛʨʫʧʧʳ ʩʪʝʧʥʳʭ ʚʠʜʦʚ, ʥʝ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʦʢʨʫʞʘʶʱʠʭ ʣʝʩʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʩʚʦʝʦʙʨʘʟʥʳʝ ʯʝʨʪʳ ʠ ʨʝʣʠʢʪʦʚʳʡ ʭʘʨʘʢʪʝʨ ʩʪʝʧʥʳʭ ʩʦʦʙʱʝʩʪʚ ʶʛʘ 

ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʂ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ ʥʘʭʦʜʢʘʤ ʦʪʥʦʩʷʪʩʷ ʠʟʚʝʩʪʥʳʡ ʪʦʣʴʢʦ ʦʪʩʶʜʘ 

ʠ ʝʱʝ ʥʝ ʦʧʠʩʘʥʥʳʡ ʜʦʣʛʦʥʦʩʠʢ Otiorhynchus (Podonebistus) sp., ʙʣʠʟʢʦʨʦʜʩʪʚʝʥʥʳʡ ʚʠʜʘʤ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʂʘʟʘʭʩʢʦʤ ʤʝʣʢʦʩʦʧʦʯʥʠʢʝ, ɸʣʪʘʝ ʠ ɿʘʧʘʜʥʦʤ 

ʉʘʷʥʝ, ʠ ʫʨʘʣʦ-ʩʠʙʠʨʦ-ʢʘʟʘʭʩʪʘʥʦ-ʤʦʥʛʦʣʴʩʢʠʡ ʩʪʝʧʥʦʡ ʚʠʜ Parameira gebleri Faust, 1893.  

2. ʇʦ ʩʦʩʪʘʚʫ ʠ ʩʪʨʫʢʪʫʨʝ ʠʟʫʯʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʜʦʣʛʦʥʦʩʠʢʦʚ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʘʥʘʣʦʛʠʯʥʳʭ ʩʪʝʧʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʣʝʩʦʩʪʝʧʥʦʡ ʠ ʩʪʝʧʥʦʡ ʟʦʥ ʖʞʥʦʛʦ ʋʨʘʣʘ ʠ ɿʘʚʦʣʞʴʷ, ʯʪʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʜʚʘ-ʪʨʠ ʨʘʟʘ ʤʝʥʴʰʝʤ ʚʠʜʦʚʦʤ ʙʦʛʘʪʩʪʚʝ ʠ ʜʦʣʝ ʚ ʥʠʭ ʩʪʝʧʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʩʥʠʞʝʥʥʦʤ ʫʯʘʩʪʠʠ ʩʫʙʙʦʨʝʘʣʴʥʳʭ ʠ ʮʝʥʪʨʘʣʴʥʦʧʘʣʝʘʨʢʪʠʯʝʩʢʠʭ ʬʦʨʤ, ʧʨʠ 

ʧʨʘʢʪʠʯʝʩʢʦʤ ʦʪʩʫʪʩʪʚʠʠ ʢʩʝʨʦʬʠʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʨʘʥʦ-ʪʫʨʘʥʩʢʦʛʦ ʠ ʮʝʥʪʨʘʣʴʥʦʘʟʠʘʪʩʢʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ.  

3. ʉʥʠʞʝʥʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʪʝʧʥʳʭ ʚʠʜʦʚ ʜʦʣʛʦʥʦʩʠʢʦʚ ʚ ʠʟʫʯʝʥʥʳʭ ʛʨʫʧʧʠʨʦʚʢʘʭ 

ʦʪʨʘʞʘʝʪ ʵʢʩʪʨʘʟʦʥʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʩʘʤʳʭ ʩʝʚʝʨʥʳʭ ʚ ɿʘʫʨʘʣʴʝ ʫʯʘʩʪʢʦʚ ʩʪʝʧʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɺ ʮʝʣʦʤ, ʜʘʥʥʳʡ ʬʝʥʦʤʝʥ ʦʙʫʩʣʦʚʣʝʥ ʩʦʯʝʪʘʥʠʝʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ 

ʦʨʦʛʨʘʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ (ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʙʣʠʟʦʩʪʴ ʢ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʝ ʣʝʩʦʩʪʝʧʠ, 

ʠʟʚʝʩʪʥʷʢʦʚʳʝ ʢʨʫʪʦʩʢʣʦʥʳ ʠ ʩʢʘʣʳ ʶʞʥʦʡ ʵʢʩʧʦʟʠʮʠʠ) ʠ ʠʤʝʝʪ ʠʩʪʦʨʠʯʝʩʢʫʶ ʦʩʥʦʚʫ. 

ʇʦʩʣʝʜʥʝʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʦʭʨʘʥʝʥʠʠ ʟʜʝʩʴ ʥʝʢʦʪʦʨʳʭ ʨʝʣʠʢʪʦʚ ʧʣʝʡʩʪʦʮʝʥʦʚʦʡ 

ʧʝʨʠʛʣʷʮʠʘʣʴʥʦ-ʩʪʝʧʥʦʡ ʬʘʫʥʳ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ, ʢʦʪʦʨʳʝ ʦʪʩʫʪʩʪʚʫʶʪ ʚ ʟʦʥʘʣʴʥʳʭ ʪʠʧʘʭ 

ʩʪʝʧʝʡ. ɺ ʮʝʣʦʤ, ʠʟʫʯʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʙʣʠʟʢʠ ʢ ʨʝʣʠʢʪʦʚʳʤ ʛʨʫʧʧʠʨʦʚʢʘʤ ʜʦʣʛʦʥʦʩʠʢʦʚ ʥʘ 

ʠʟʚʝʩʪʥʷʢʦʚʦ-ʛʠʧʩʦʚʳʭ ʩʢʣʦʥʘʭ ʨ. ʉʳʣʚʘ ʚ ʂʫʥʛʫʨʩʢʦʡ ʦʩʪʨʦʚʥʦʡ ʣʝʩʦʩʪʝʧʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ 

ʚ ʧʦʜʪʘʡʛʝ ʇʨʝʜʫʨʘʣʴʷ.  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʩʪʘʪʴʝ, ʧʦʜʪʚʝʨʞʜʘʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ 

ʩʝʨʠʠ ʆʆʇʊ ʚ ʜʦʣʠʥʝ ʨ. ʀʩʝʪʴ, ʩʦʜʝʨʞʘʱʠʭ ʨʝʣʠʢʪʦʚʳʝ ʩʪʝʧʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʵʪʘʣʦʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ. 

 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ  

ɸʚʪʦʨʳ ʙʣʘʛʦʜʘʨʥʳ ʅ.ʀ. ʅʘʫʤʝʥʢʦ (ʋʜʤʫʨʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʀʞʝʚʩʢ) ʟʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʧʦʤʦʱʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʦ 

ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ ʨʘʩʪʝʥʠʡ, ʘ ʪʘʢʞʝ ʩʪʫʜʝʥʪʫ ʋʜɻʋ ɼ.ɺ. ɹʘʪʫʝʚʫ ʟʘ ʫʯʘʩʪʠʝ ʚ ʩʙʦʨʝ 

ʤʘʪʝʨʠʘʣʘ. ʇʦʜʛʦʪʦʚʢʘ ʩʪʘʪʴʠ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʌ çɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ 

ɿʘʚʦʣʞʩʢʦ-ʋʨʘʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ: ʠʩʪʦʨʠʷ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʩʦʚʨʝʤʝʥʥʘʷ ʜʠʥʘʤʠʢʘ ʠ ʧʫʪʠ 

ʦʭʨʘʥʳè (FEWS-2024-0011). 
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WEEVIL COMPLEXES (COLEOPTERA : CURCULIONOIDEA) IN STEPPE AND 
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For the first time, the composition and structure of weevil complexes in relict steppe and 

steppe-like communities on the limestone slopes of the Iset River valley near Kamensk-Uralsky 

(Sverdlovsk Region) have been determined and analyzed. 132 species of the superfamily 

Curculionoidea have been recorded; 56 of them are specific or characteristic of steppes, and 32 are 

located on the northern borders or in island areas of their ranges. The most interesting finds include 

the as-yet undescribed weevil Otiorhynchus (Podonebistus) sp., which is related to species distributed 

in Central and Eastern Kazakhstan and Altai, and the Asian steppe species Parameira gebleri Faust, 

1893. These non-flying beetles are interpreted as the most ancient steppe relicts belonging to the 

Pleistocene periglacial-steppe fauna of the Middle Urals. The researched complexes of weevils, 

having an extrazonal character, are close to relict steppe communities on the limestone-gypsum slopes 

of the Kungur island forest-steppe of the Cis-Urals, and are noticeably poorer than similar complexes 

in the steppe reserves of the forest-steppe and steppe zones of the Southern Urals and the Trans-Volga 

region. This is manifested primarily by a 2-3 times lower presence of steppe elements in them, a 

reduced proportion of subboreal (33%) and Central Palearctic (10%) forms, and the nearly complete 

absence of xerophilous elements of the Kazakh-Turanian genesis. The data presented in the article 

confirm the uniqueness of the steppe communities of the Iset River valley, which have a relict origin 

and represent the northernmost exclaves of steppe biota in the Trans-Urals region. 

Key words: Coleoptera, Curculionoidea, weevils, relict steppe communities, Kamensk-

Uralsky, Middle Urals. 
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ɺ ʨʘʙʦʪʝ ʚʧʝʨʚʳʝ ʜʝʪʘʣʴʥʦ ʦʧʠʩʳʚʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ ʥʘʩʝʣʝʥʠʷ ʛʝʨʧʝʪʦʙʠʦʥʪʥʳʭ ʧʘʫʢʦʚ 

ʚ ʦʢʦʣʦʚʦʜʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʅʘʫʨʟʫʤʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʠ ʫʪʦʯʥʷʝʪʩʷ ʠʭ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ. 

ɺ ʦʢʨʝʩʪʥʦʩʪʷʭ ʦʟʝʨʘ ʉʘʨʳʤʦʠʥ ʦʙʥʘʨʫʞʝʥʦ 88 ʚʠʜʦʚ ʧʘʫʢʦʚ, ʠʟ ʢʦʪʦʨʳʭ 35 ʚʧʝʨʚʳʝ 

ʦʙʥʘʨʫʞʝʥʳ ʚ ʬʘʫʥʝ ʟʘʧʦʚʝʜʥʠʢʘ, ʘ 5 ʷʚʣʷʶʪʩʷ ʥʦʚʳʤʠ ʜʣʷ ʬʘʫʥʳ ʂʘʟʘʭʩʪʘʥʘ. ɻʨʫʧʧʠʨʦʚʢʠ 

ʧʘʫʢʦʚ ʩʦʣʦʥʯʘʢʦʚ ʠʤʝʶʪ ʩʭʦʜʥʳʡ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ (ʧʨʝʦʙʣʘʜʘʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʩʝʤʝʡʩʪʚ Gnaphosidae, Lycosidae ʠ Thomisidae), ʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʪʨʫʢʪʫʨʝ ʥʘʩʝʣʝʥʠʷ. 

ɸʨʘʥʝʦʢʦʤʧʣʝʢʩ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʟʦʥʘʣʴʥʳʭ ʢʘʢ ʧʦ ʚʠʜʦʚʦʤʫ ʩʦʩʪʘʚʫ, ʪʘʢ ʠ ʧʦ 

ʥʘʩʝʣʝʥʠʶ. ʇʦʧʘʜʘʝʤʦʩʪʴ ʧʘʫʢʦʚ ʥʘ ʩʦʣʦʥʯʘʢʘʭ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 90 ʜʦ 121, ʘ ʥʘ ʙʝʨʝʛʫ ï ʧʦʯʪʠ 

600 ʵʢʟ./100 ʣʦʚ.-ʩʫʪ. ʅʘ ʦʙʦʠʭ ʩʦʣʦʥʯʘʢʘʭ ʚ ʜʦʤʠʥʘʥʪʥʳʡ ʢʦʤʧʣʝʢʩ ʚʭʦʜʠʪ Ozyptila 

michailovi, ʢʨʦʤʝ ʪʦʛʦ, ʥʘ ʧʫʭʣʦʤ ʩʦʣʦʥʯʘʢʝ ʤʥʦʛʦʯʠʩʣʝʥʥʘ Mustelicosa dimidiata, ʘ ʥʘ 

ʚʣʘʞʥʦʤ Έ Gnaphosa cumensis, Pardosa jaikensis ʠ Thanatus michailovi; ʥʘ ʙʝʨʝʛʫ ʦʯʝʥʴ ʦʙʠʣʴʥʘ 

Pardosa plumipes, ʦʙʠʣʴʥʳ Argenna patula, Oedothorax apicatus ʠ Pardosa agrestis. ʅʘʠʙʦʣʴʰʘʷ 

ʩʣʦʞʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʘʨʘʥʝʦʢʦʤʧʣʝʢʩʘ ʦʪʤʝʯʝʥʘ ʥʘ ʚʣʘʞʥʦʤ ʩʦʣʦʥʯʘʢʝ ʩ ʩʦʣʝʨʦʩʦʤ. ɼʣʷ 

ʘʨʘʥʝʦʢʦʤʧʣʝʢʩʦʚ ʧʫʭʣʦʛʦ ʩʦʣʦʥʯʘʢʘ ʠ ʙʝʨʝʛʘ ʦʟʝʨʘ ʭʘʨʘʢʪʝʨʥʘ ʫʧʨʦʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ.  
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʫʢʠ, ʩʪʨʫʢʪʫʨʘ ʥʘʩʝʣʝʥʠʷ, ʩʪʝʧʥʘʷ ʟʦʥʘ, ʩʦʣʦʥʯʘʢʠ, ʧʨʠʙʨʝʞʥʳʝ 

ʙʠʦʮʝʥʦʟʳ. 

 

ɺʚʝʜʝʥʠʝ 

ʆʟʝʨʦ ʉʘʨʳʤʦʠʥ ʟʘʥʠʤʘʝʪ ʧʣʦʩʢʫʶ ʩ ʥʠʟʢʠʤʠ ʙʝʨʝʛʘʤʠ ʦʙʰʠʨʥʫʶ ʢʦʪʣʦʚʠʥʫ ʚ 

ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʫʯʘʩʪʢʘ çʅʘʫʨʟʫʤè ʅʘʫʨʟʫʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ, 

ʩʦʭʨʘʥʷʶʱʝʛʦ ʫʥʠʢʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʛʨʘʥʠʮʝ ʫʤʝʨʝʥʥʦ 

ʩʫʭʠʭ ʠ ʩʫʭʠʭ ʩʪʝʧʝʡ [1]. ʆʟʝʨʦ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʅʘʫʨʟʫʤʩʢʦʡ ʩʠʩʪʝʤʳ ʦʟʝʨ, ʚʢʣʶʯʝʥʥʦʡ ʚ 

ʉʧʠʩʦʢ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ ʫʛʦʜʠʡ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ [2].  

ʌʘʫʥʘ ʧʘʫʢʦʚ ʅʘʫʨʟʫʤʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʭʦʨʦʰʦ ʠʟʫʯʝʥʘ. ʅʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʚ ʥʝʡ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 143 ʚʠʜʘ [3-5], ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ ʦʩʥʦʚʥʦʤ ʚ ʩʪʝʧʷʭ, ʩʦʩʥʦʚʳʭ ʠ 

ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʘʭ. ʆʜʥʘʢʦ ʜʘʥʥʳʝ ʦ ʥʘʩʝʣʝʥʠʠ ʧʘʫʢʦʚ ʟʘʧʦʚʝʜʥʠʢʘ ï ʧʣʦʪʥʦʩʪʠ, 

ʩʪʨʫʢʪʫʨʝ ʜʦʤʠʥʠʨʦʚʘʥʠʷ, ʙʠʦʪʦʧʠʯʝʩʢʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ï ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ. ʄʝʞʜʫ ʪʝʤ 

ʧʘʫʢʠ ʥʝ ʪʦʣʴʢʦ ʩʦʩʪʘʚʣʷʶʪ ʚʘʞʥʳʡ ʢʦʤʧʦʥʝʥʪ ʛʝʨʧʝʪʦʙʠʷ, ʥʦ ʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʠʥʜʠʢʘʪʦʨʘʤʠ 

ʠʟʤʝʥʝʥʠʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, ʯʪʦ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʝʥʠʷ 

ʢʣʠʤʘʪʘ ʠ ʘʨʠʜʠʟʘʮʠʠ ʩʪʝʧʥʳʭ ʨʝʛʠʦʥʦʚ [6-8]. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚ ʵʪʦʤ ʢʦʥʪʝʢʩʪʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʠʙʨʝʞʥʳʝ ʙʠʦʪʦʧʳ ʩ ʟʘʩʦʣʝʥʥʳʤʠ 

ʧʦʯʚʘʤʠ, ʟʘʥʠʤʘʶʱʠʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʅʘʫʨʟʫʤʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ. ʋʩʣʦʚʠʷ 

ʦʙʠʪʘʥʠʷ ʟʜʝʩʴ ʨʝʟʢʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʟʦʥʘʣʴʥʳʭ: ʩʦʯʝʪʘʥʠʝ ʠʟʙʳʪʦʯʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʚ ʧʝʨʠʦʜ 

ʧʘʚʦʜʢʦʚ ʠ ʠʩʩʫʰʝʥʠʷ ʚ ʤʝʞʝʥʴ, ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʦʣʝʡ ʚ ʧʦʯʚʝ, ʩʧʝʮʠʬʠʯʝʩʢʘʷ 

ʛʘʣʦʬʠʪʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ [1]. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʥʘʩʝʣʝʥʠʠ ʧʘʫʢʦʚ ʧʨʠʦʟʝʨʥʳʭ ʧʦʥʠʞʝʥʠʡ ʠ ʩʦʨʦʚ 

ʧʨʠʚʝʜʝʥʳ ʊ.ʄ. ɹʨʘʛʠʥʦʡ [3]. ɺ ʜʘʣʴʥʝʡʰʝʤ ʩʧʠʩʦʢ ʧʘʫʢʦʚ, ʦʙʠʪʘʶʱʠʭ ʚ ʧʨʠʙʨʝʞʥʳʭ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʦʟʝʨ ʅʘʫʨʟʫʤʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ, ʫʚʝʣʠʯʠʣʩʷ ʜʦ 24 ʚʠʜʦʚ [4, 5], ʚ ʦʩʥʦʚʥʦʤ ʟʘ 
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ʩʯʝʪ ʥʘʭʦʜʦʢ ʚ ʨʘʡʦʥʝ ʦʟʝʨʘ ɸʢʩʫʘʪ. ʆʟʝʨʦ ʉʘʨʳʤʦʠʥ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʝʚʝʨʥʝʝ ʦʟ. ɸʢʩʫʘʪ ʠ ʝʛʦ 

ʦʢʨʝʩʪʥʦʩʪʠ ʨʘʥʝʝ ʥʝ ʦʙʩʣʝʜʦʚʘʣʠʩʴ. 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝ ʟʥʘʥʠʡ ʦ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ ʧʘʫʢʦʚ 

ʦʢʦʣʦʚʦʜʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʅʘʫʨʟʫʤʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʠ ʦʧʠʩʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʥʘʩʝʣʝʥʠʷ 

ʛʝʨʧʝʪʦʙʠʦʥʪʥʳʭ ʧʘʫʢʦʚ ʤʦʜʝʣʴʥʳʭ ʩʪʘʮʠʡ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɹʝʨʝʛʘ ʦʟʝʨʘ ʉʘʨʳʤʦʠʥ ʧʦʣʦʛʠʝ, ʦʪʢʨʳʪʳʝ, ʩ ʟʘʨʦʩʣʷʤʠ ʣʫʛʦʚʦʡ ʠ ʙʦʣʦʪʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʇʨʠʙʨʝʞʥʳʝ ʫʯʘʩʪʢʠ ʟʘʥʷʪʳ ʢʣʫʙʥʝʢʘʤʳʰʝʚʦ-ʪʨʦʩʪʥʠʢʦʚʳʤʠ 

(Bolboschoenus-Phragmites) ʩʦʦʙʱʝʩʪʚʘʤʠ, ʩʤʝʥʷʶʱʠʤʠʩʷ ʛʘʣʦʬʠʪʥʳʤʠ 

ʦʜʥʦʣʝʪʥʝʩʦʣʷʥʢʦʚʳʤʠ (Salicornia europaea) ʠ ʤʥʦʛʦʣʝʪʥʝʩʦʣʷʥʢʦʚʳʤʠ (Salsola orientalis) 

ʩʦʦʙʱʝʩʪʚʘʤʠ [1]. 

ʄʘʪʝʨʠʘʣ ʩʦʙʨʘʥ ʚ ʢʦʥʮʝ ʤʘʷ ï ʥʘʯʘʣʝ ʠʶʥʷ 2025 ʛʦʜʘ. ʆʙʩʣʝʜʦʚʘʥ ʢʣʫʙʥʝʢʘʤʳʰʦʚʦ-

ʪʨʦʩʪʥʠʢʦʚʳʡ ʙʝʨʝʛ ʦʟʝʨʘ, ʘ ʪʘʢʞʝ ʧʨʠʣʝʛʘʶʱʠʝ ʢ ʥʝʤʫ ʜʚʘ ʚʘʨʠʘʥʪʘ ʩʦʨʦʚʦʛʦ ʩʦʣʦʥʯʘʢʘ: 

ʩʳʨʦʡ ʫʯʘʩʪʦʢ ʩ ʩʦʣʝʨʦʩʦʤ (Salicornia) ʠ ʝʜʠʥʠʯʥʳʤʠ ʢʫʩʪʠʢʘʤʠ Artemisia pauciflora ʠ ʧʫʭʣʳʡ 

ʩʦʣʦʥʯʘʢ ʥʘ ʧʝʩʢʘʭ ʩ ʢʫʨʪʠʥʘʤʠ ʪʘʤʘʨʠʢʩʘ (Tamarix gracilis) (ʨʠʩ. 1). ʇʦʚʝʨʭʥʦʩʪʴ çʧʫʭʣʷʢʘè 

ʥʘ ʤʦʤʝʥʪ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʧʦʢʨʳʪʘ ʪʦʣʩʪʦʡ (ʦʢʦʣʦ 10 ʩʤ) ʙʝʣʦʡ ʧʳʣʝʚʠʜʥʦʡ ʢʦʨʢʦʡ ʩʦʣʠ. 

ɻʝʨʧʝʪʦʙʠʦʥʪʥʳʭ ʧʘʫʢʦʚ ʩʦʙʠʨʘʣʠ ʧʦʯʚʝʥʥʳʤʠ ʣʦʚʫʰʢʘʤʠ (ʧʣʘʩʪʠʢʦʚʳʝ ʩʪʘʢʘʥʯʠʢʠ 

ʦʙʲʝʤʦʤ 200 ʤʣ, ʩ ʜʠʘʤʝʪʨʦʤ ʛʦʨʣʦʚʠʥʳ 6,5 ʩʤ). ʅʘ ʢʘʞʜʦʡ ʩʪʘʮʠʠ ʫʩʪʘʥʘʚʣʠʚʘʣʘʩʴ ʣʠʥʠʷ ʠʟ 

10-14 ʣʦʚʫʰʝʢ ʩ ʬʠʢʩʘʪʦʨʦʤ ï 4 % ʨʘʩʪʚʦʨʦʤ ʬʦʨʤʘʣʴʜʝʛʠʜʘ. ɺʨʝʤʷ ʵʢʩʧʦʟʠʮʠʠ ʣʦʚʫʰʝʢ ï 

12 ʩʫʪʦʢ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦʣʫʯʝʥʳ ʧʨʠ ʨʫʯʥʦʤ ʩʙʦʨʝ ʧʘʫʢʦʚ. 

 

 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʣʦʱʘʜʦʢ ʦʪʙʦʨʘ ʧʨʦʙ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʦʟʝʨʘ 

ʉʘʨʳʤʦʠʥ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʫʯʘʩʪʢʘ çʅʘʫʨʟʫʤè ʅʘʫʨʟʫʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ  

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ. ʉʪʘʮʠʠ: ʉʉ ï ʩʳʨʦʡ ʫʯʘʩʪʦʢ ʩʦʨʦʚʦʛʦ ʩʦʣʦʥʯʘʢʘ, ʉʇ ï ʧʫʭʣʳʡ 

ʩʦʣʦʥʯʘʢ, ɹʆ ï ʢʣʫʙʥʝʢʘʤʳʰʦʚʦ-ʪʨʦʩʪʥʠʢʦʚʳʡ ʙʝʨʝʛ ʦʟʝʨʘ. ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʜʘʥʳ ʚ 

ʬʦʨʤʘʪʝ WGS-84. 
 

ɼʣʷ ʦʮʝʥʢʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘʩʝʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ ʠʥʜʝʢʩ ʨʘʟʥʦʦʙʨʘʟʠʷ ʐʝʥʥʦʥʘ (H'), 

ʠʥʜʝʢʩ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʉʠʤʧʩʦʥʘ (ʚ ʬʦʨʤʝ 1 ï D) ʠ ʠʥʜʝʢʩ ʚʳʨʘʚʥʝʥʥʦʩʪʠ ɹʝʨʛʝʨʘ Έ ʇʘʨʢʝʨʘ 
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(d). ʈʘʩʯʝʪʳ ʠʥʜʝʢʩʦʚ ʚʳʧʦʣʥʝʥʳ ʚ ʧʨʦʛʨʘʤʤʝ PAST 3.26 [9]. ʆʮʝʥʢʘ ʦʙʠʣʠʷ ʚʠʜʦʚ ʧʘʫʢʦʚ ʚ 

ʧʨʦʙʘʭ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʷʪʠʙʘʣʣʴʥʦʡ ʦʛʨʘʥʠʯʝʥʥʦʡ ʩʚʝʨʭʫ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ 

ʰʢʘʣʳ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʦʙʠʣʠʷ ʚʠʜʦʚ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʖ.ɸ. ʇʝʩʝʥʢʦ [10]. ɻʨʘʬʠʢ ʨʘʥʛʦʚʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʩʪʨʦʝʥ ʚ ʧʨʦʛʨʘʤʤʝ BioDiversity Pro 2.0 [11]. ʂʘʨʪʘ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤ Google Earth Pro [12] ʠ QGIS [13]. 

ʅʘʟʚʘʥʠʷ ʪʘʢʩʦʥʦʚ ʜʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʠʨʦʚʳʤ ʢʘʪʘʣʦʛʦʤ ʧʘʫʢʦʚ [14]. 

ɼʘʥʥʳʝ ʦ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ ʠ ʧʦʧʘʜʘʝʤʦʩʪʠ ʧʘʫʢʦʚ ʥʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩʪʘʮʠʷʭ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  

 

ʊʘʙʣʠʮʘ 1 ï ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʧʦʧʘʜʘʝʤʦʩʪʴ (ʵʢʟ./100 ʣʦʚ.-ʩʫʪ.) ʧʘʫʢʦʚ 

ʦʢʨʝʩʪʥʦʩʪʝʡ ʦʟʝʨʘ ʉʘʨʳʤʦʠʥ 

ʊʘʢʩʦʥ ʉʪʘʮʠʷ 

ʉʦʣʦʥʯʘʢ ɹʝʨʝʛ ʦʟʝʨʘ 

ʩʳʨʦʡ ʧʫʭʣʳʡ 

1 2 3 4 

Araneidae 

Hypsosinga heri (Hahn, 1831)* 0,6 ï ï 

Larinioides suspicax (O. P.-Cambridge, 1876) ï ï + 

Singa lucina (Audouin, 1826)** ï ï + 

Argyronetidae 

Argenna patula (Simon, 1874)* 1,2 ï 50,0 

Cheiracanthiidae 

Cheiracanthium pennyi O. P.-Cambridge, 1873 ï ï + 

Cheiracanthium sp * ï 0,6 ï 

Cheiracanthium ssp. (ʥʝʧʦʣʦʚʦʟʨʝʣʳʝ) ï 0,6 ï 

Clubionidae 

Clubiona pallidula (Clerck, 1757)* ï ï + 

Clubiona phragmitis C.L. Koch, 1843* 0,6 ï ï 

Dictynidae 

Archaeodictyna consecuta (O. Pickard-Cambridge, 

1872)* 

ï ï 1,7 

Brigittea latens (Fabricius, 1775) + ï ï 

Dictyna arundinacea (Linnaeus, 1758) ï ï + 

Gnaphosidae 

Berlandina cinerea (Menge, 1868) 0,6 3,0 1,7 

Civizelotes pygmaeus (Miller, 1943)* 1,3 2,4 ï 

Civizelotes ssp. (ʥʝʧʦʣʦʚʦʟʨʝʣʳʝ) ï 0,6 ï 

Drassodes pubescens (Thorell, 1856)* ï ï 3,3 

Drassyllus lutetianus (L. Koch, 1866)* ï ï 41,6 

Drassyllus pusillus (C.L. Koch, 1833)* ï 0,6 1,7 

Drassyllus sur Tuneva et Esyunin, 2003 1,3 3,0 ï 

Gnaphosa cumensis Ponomarev, 1981 7,1 ï 1,7 

Gnaphosa leporina (L. Koch, 1866) 0,6 ï ï 

Gnaphosa lucifuga (Walckenaer, 1802) 0,6 0,6 ï 

Gnaphosa taurica Thorell, 1875 0,6 ï ï 

Gnaphosa ssp. (ʥʝʧʦʣʦʚʦʟʨʝʣʳʝ) 7,1 3,0 5,0 

Haplodrassus minor (O. P.-Cambridge, 1879) 2,6 1,2 1,7 

Haplodrassus signifer (C.L. Koch, 1839) 0,6 1,2 ï 
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Haplodrassus sp.* 3,2 ï 3,3 

Micaria bosmansi Kovblyuk et Nadolny, 2008** 0,6 ï ï 

Micaria dives (Lucas, 1846) ï 2,4 ï 

Micaria lenzi Bºsenberg, 1899* 0,6 0,6 ï 

Micaria micans (Blackwall, 1858)* ï ï 1,7 

Micaria rossica Thorell, 1875 3,2 1,2 ï 

Phaeocedus braccatus (L. Koch, 1866)* ï 0,6 ï 

Poecilochroa variana (C.L. Koch, 1839) ï 0,6 ï 

Zelotes electus (C.L. Koch, 1839) 4,4 2,4 ï 

Zelotes longipes (L. Koch, 1866) ï 0,6 ï 

Zelotes mundus (KulczyŒski, 1897) 0,6 ï 10,0 

Zelotes pseudogallicus Ponomarev, 2007 ï ï 1,7 

Zelotes segrex (Simon, 1878) ï 0,6 ï 

Zelotes occultus Tuneva et Esyunin, 2003** ï 0,6 ï 

Zelotes ssp. (ʥʝʧʦʣʦʚʦʟʨʝʣʳʝ) ï 0,6 ï 

Linyphiidae 

Agyneta sp. (ʥʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʘʷ ǀ) 0,6 ï ï 

Dactylopisthes mirificus (Georgescu, 1976)* ï ï 6,7 

Erigone atra Blackwall, 1833* ï ï 6,7 

Ipa spasskyi (Tanasevitch, 1986) 0,6 ï ï 

Mesasigone mira Tanasevitch, 1989* ï ï 1,7 

Microlinyphia pusilla (Sundevall, 1830)* ï 0,6 ï 

Oedothorax apicatus (Blackwall, 1850)* ï ï 50,0 

Trichoncoides piscator (Simon, 1884) 4,5 ï ï 

Trichopterna cito (O. P.-Cambridge, 1873)* 2,5 0,6 ï 

Trichopternoides thorelli (Westring, 1861)** ï ï 10,0 

ʅʝʧʦʣʦʚʦʟʨʝʣʳʝ ʵʢʟ. 0,6 ï ï 

Lycosidae 

Alopecosa pulverulenta (Clerck, 1758) 0,6 ï ï 

Alopecosa ssp. (ʥʝʧʦʣʦʚʦʟʨʝʣʳʝ) ï 1,8 ï 

Arctosa leopardus (Sundevall, 1832) ï ï 3,3 

Evippa ssp. (ʥʝʧʦʣʦʚʦʟʨʝʣʳʝ) ï 0,6 ï 

Lycosa (?) singoriensis (Laxmann, 1770) 1,2 ï ï 

Lycosa ssp. (ʥʝʧʦʣʦʚʦʟʨʝʣʳʝ) ï ï 1,7 

Mustelicosa dimidiata (Thorell, 1875) 3,8 20,2 ï 

Pardosa agrestis (Westring, 1861) 4,4 ï 71,7 

Pardosa jaikensis Ponomarev, 2007 7,7 2,4 ï 

Pardosa luctinosa Simon, 1876 0,6 ï 21,7 

Pardosa plumipes (Torell, 1875) ï 0,6 170,0 

Pardosa ssp. (ʥʝʧʦʣʦʚʦʟʨʝʣʳʝ) 1,9 0,6 6,7 

Pirata piraticus (Clerck, 1758) ï ï 8,3 

Pirata ssp. (ʥʝʧʦʣʦʚʦʟʨʝʣʳʝ) ï ï 15,0 

Trochosa ruricola (De Geer, 1778) ï ï 10,0 

Trochosa sp. (ʥʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʘʷ ǀ) ï ï 1,7 

Trochosa ssp. (ʥʝʧʦʣʦʚʦʟʨʝʣʳʝ) 1,3 1,2 11,7 

Xerolycosa miniata (C.L. Koch, 1834) ï 0,6 1,7 
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Oxyopidae 

Oxyopes heterophthalmus (Latreille, 1804) 0,6 ï ï 

Oxyopes sp. * 6,4 1,2 ï 

Oxyopes ssp. (ʥʝʧʦʣʦʚʦʟʨʝʣʳʝ) 0,6 ï ï 

Philodromidae 

Rhysodromus histrio (Latreille, 1819) 0,6 1,2 ï 

Thanatus arenarius Thorell, 1872 2,6 1,2 3,3 

Thanatus mikhailovi Logunov, 1996 9,0 1,2 ï 

Thanatus sp. * 0,6 ï ï 

Thanatus ssp. (ʥʝʧʦʣʦʚʦʟʨʝʣʳʝ) 3,8 1,2 ï 

Tibellus utotchkini Ponomarev, 2008* ï 0,6 ï 

Salticidae 

Aelurillus v-insignitus (Clerck, 1758) 0,6 0,6 ï 

Attulus inopinabilis (Logunov, 1992)* 1,9 1,2 ï 

Attulus zimmermanni (Simon, 1877) ï ï + 

Chalcoscirtus tanasevichi Marusik, 1991* 1,9 0,6 1,7 

Pellenes allegrii Caporiacco, 1935 3,2 1,8 1,7 

Pseudeuophrys obsoleta (Simon, 1868) ï ï + 

Pseudomogrus vittatus (Thorell, 1875) 0,6 ï ï 

Talavera aequipes (O. Pickard-Cambridge, 1871) 0,6 ï ï 

Talavera ssp. (ʥʝʧʦʣʦʚʦʟʨʝʣʳʝ) 0,6 ï ï 

ʅʝʧʦʣʦʚʦʟʨʝʣʳʝ ʵʢʟ. ï 1,2 ï 

Tetragnathidae 

Pachygnatha clerckoides Wunderlich, 1985* ï ï 8,4 

Pachygnatha degeeri Sundevall, 1830* ï ï 3,3 

Tetragnatha extensa (Linnaeus, 1758)* ï ï + 

Theridiidae 

Enoplognatha sp.  ï ï 3,3 

Enoplognatha ssp. (ʥʝʧʦʣʦʚʦʟʨʝʣʳʝ) 0,6 ï ï 

Euryopis flavomaculata (C.L. Koch, 1836)* 0,6 ï ï 

Robertus heydemanni Wiehle, 1965 0,6 0,6 ï 

Robertus ssp. (ʥʝʧʦʣʦʚʦʟʨʝʣʳʝ) 0,6 ï ï 

Steatoda albomaculata (De Geer, 1778) 3,2 ï ï 

Thomisidae 

Ozyptila mikhailovi Ponomarev, 2021 12,1 17,9 ï 

Ozyptila simplex (O. Pickard-Cambridge, 1862) ï ï 38,4 

Ozyptila ssp. (ʥʝʧʦʣʦʚʦʟʨʝʣʳʝ) ï 0,6 1,7 

Psammitis ninnii (Thorell, 1872) ï 0,6 ï 

Spiracme ssp. (ʥʝʧʦʣʦʚʦʟʨʝʣʳʝ) ï 0,6 ï 

Xysticus ssp. (ʥʝʧʦʣʦʚʦʟʨʝʣʳʝ) ï ï 3,3 

Titanoecidae 

Titanoeca schineri L. Koch, 1872 ï ï + 

Titanoeca spominima (Taczanowski, 1866)** 1,2 1,2 ï 

Titanoeca ssp. (ʥʝʧʦʣʦʚʦʟʨʝʣʳʝ) ï 0,6 ï 

ʇʦʧʘʜʘʝʤʦʩʪʴ ʦʙʱʘʷ 121,2 89,9 588,3 

ʇʨʠʤʝʯʘʥʠʝ: * ʚʠʜʳ ʥʦʚʳʝ ʜʣʷ ʬʘʫʥʳ ʟʘʧʦʚʝʜʥʠʢʘ; ** ʚʠʜʳ ʥʦʚʳʝ ʜʣʷ ʬʘʫʥʳ ʂʘʟʘʭʩʪʘʥʘ; 

+ ʚʠʜ ʦʪʤʝʯʝʥ ʚ ʪʨʘʚʦʩʪʦʝ ʠʣʠ ʙʝʨʝʛʦʚʳʭ ʥʘʥʦʩʘʭ ʧʨʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʙʦʨʘʭ ʚ ʜʘʥʥʦʤ 

ʤʝʩʪʦʦʙʠʪʘʥʠʠ; ? ʠʤʝʶʪʩʷ ʩʦʤʥʝʥʠʷ ʚ ʧʨʘʚʠʣʴʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʘ. 
 



ˣˮ˻˶˻˥ˮ̉˩˿˴ˮ˩ ˹ˢ̂˴ˮ 

ˤ˻ ˽˾˻˿̍ ˿́˩˽˩ˤ˩˨˩˹ˮ̒. 20нсΦ Ѕ н 100 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʉʪʨʫʢʪʫʨʘ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʛʨʫʧʧʠʨʦʚʦʢ ʧʘʫʢʦʚ.  

ʉʳʨʦʡ ʫʯʘʩʪʦʢ ʩʦʨʦʚʦʛʦ ʩʦʣʦʥʯʘʢʘ. ɼʘʥʥʦʝ ʤʝʩʪʦʦʙʠʪʘʥʠʝ ʦʪʣʠʯʘʝʪʩʷ ʥʘʠʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʚʳʷʚʣʝʥʥʳʭ ʚʠʜʦʚ (ʪʘʙʣ. 2), ʠ ʥʠʟʢʠʤ ʩʚʦʝʦʙʨʘʟʠʝʤ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ. ʊʦʣʴʢʦ 

ʜʚʘ ʚʠʜʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʙʦʣʝʝ ʯʝʤ ʜʚʫʤʷ ʦʩʦʙʷʤʠ, ʥʝ ʚʩʪʨʝʯʝʥʳ ʥʘ ʜʨʫʛʠʭ ʩʪʘʮʠʷʭ Έ 
T. piscator ʠ S. albomaculata. (ʪʘʙʣ. 1). ʆʩʥʦʚʫ ʥʘʩʝʣʝʥʠʷ ʧʘʫʢʦʚ ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʩʦʩʪʘʚʣʷʶʪ 

ʚʠʜʳ, ʦʪʤʝʯʝʥʥʳʝ ʥʘ ʦʙʦʠʭ ʫʯʘʩʪʢʘʭ ʩʦʣʦʥʯʘʢʘ. ʅʘ ʩʳʨʦʤ ʫʯʘʩʪʢʝ M. rossica, Z. electus, T. cito, 

P. jaikensis ʠ T. michailovi ʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳ, ʯʝʤ ʥʘ ʧʫʭʣʷʢʝ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʶʜʘ ʟʘʙʝʛʘʶʪ 

ʚʠʜʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʦʢʦʣʦʚʦʜʥʦʡ ʩʪʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ A. patula, Z. mundus ʠ P. agrestis. 

ʆʪʯʘʩʪʠ ʵʪʦ ʙʳʣʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʦʭʣʘʜʥʦʡ, ʜʦʞʜʣʠʚʦʡ ʧʦʛʦʜʦʡ ʚʦ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ʊʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʤʝʩʪʥʦʛʦ ʘʨʘʭʥʦʢʦʤʧʣʝʢʩʘ ʩʣʦʞʥʘʷ: ʥʘʠʙʦʣʝʝ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ Gnaphosidae, ʦʙʠʣʴʥʳ Lycosidae, Philodromidae ʠ 

Thomisidae. ʂʘʞʜʦʝ ʩʝʤʝʡʩʪʚʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʜʥʠʤ ʦʙʳʯʥʳʤ ʚʠʜʦʤ ʚ ʩʦʩʪʘʚʝ ʜʦʤʠʥʘʥʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ (ʪʘʙʣ. 2). ʅʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʦʝ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʦʙʱʘʷ ʧʦʧʘʜʘʝʤʦʩʪʴ ʧʘʫʢʦʚ 

ʥʝʥʘʤʥʦʛʦ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʧʫʭʣʦʤ ʩʦʣʦʥʯʘʢʝ, ʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʚ ʪʨʦʩʪʥʠʢʦʚʦʡ 

ʘʩʩʦʮʠʘʮʠʠ (ʪʘʙʣ. 2). ʉʪʨʫʢʪʫʨʘ ʥʘʩʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʳʨʘʚʥʝʥʥʳʤ 

ʩʦʦʪʥʦʰʝʥʠʝʤ ʪʘʢʩʦʥʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʪʘʮʠʷʤʠ (ʨʠʩ. 2ɺ), ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʠʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ (ʨʠʩ. 2ɹ) ʠ ʩʘʤʳʤ ʥʠʟʢʠʤ ʟʥʘʯʝʥʠʝʤ ʜʦʤʠʥʠʨʦʚʘʥʠʷ (ʨʠʩ. 2ɻ).  

 

ʊʘʙʣʠʮʘ 2 ï ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʝʩʝʥʥʝʛʦ ʘʩʧʝʢʪʘ ʥʘʩʝʣʝʥʠʷ ʛʝʨʧʝʪʦʙʠʦʥʪʥʳʭ ʧʘʫʢʦʚ 

ʦʢʨʝʩʪʥʦʩʪʝʡ ʦʟʝʨʘ ʉʘʨʳʤʦʠʥ 

ʇʦʢʘʟʘʪʝʣʴ 

ʉʪʘʮʠʷ 

ʉʦʣʦʥʯʘʢ ɹʝʨʝʛ ʦʟʝʨʘ 

ʩʳʨʦʡ ʧʫʭʣʳʡ 

ʂʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ 46 36 32 

ɼʦʣʷ (%) ʥʝʧʦʣʦʚʦʟʨʝʣʳʭ ʦʩʦʙʝʡ 15,9 15,2 7,6 

ɼʦʣʠ (% ʦʪ ʚʩʝʭ ʦʩʦʙʝʡ) ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʝʤʝʡʩʪʚ: 

Lycosidae 18,0 31,1 55,0 

Gnaphosidae 29,1 27,8 12,5 

Thomisidae 10,1 21,9 7,4 

Linyphiidae 7,4 1,3 12,7 

Philodromidae 13,8 6,0 0,6 

Argyronetidae 1,1 0,0 8,5 

ɼʦʤʠʥʠʨʫʶʱʠʝ ʚʠʜʳ: 

Mustelicosa dimidiata ï IV*  ï 

Ozyptila mikhailovi  III  IV  ï 

Gnaphosa cumensis  III  ï ï 

Pardosa jaikensis III  ï ï 

Thanatus mikhailovi III  ï ï 

Pardosa plumipes ï ï V 

Pardosa agrestis ï ï IV 

Argenna patula ï ï IV 

Oedothorax apicatus ï ï IV 

Drassyllus lutetianus ï ï III  

Ozyptila simplex  ï ï III  

Pardosa luctinosa ï ï III  

ʇʨʠʤʝʯʘʥʠʝ: * ʙʘʣʣ ʦʙʠʣʠʷ: III ï ʦʙʳʯʥʳʡ, IV ï ʦʙʠʣʴʥʳʡ ʠ V ï ʦʯʝʥʴ ʦʙʠʣʴʥʳʡ ʚʠʜʳ [10]; 

ʧʦʣʫʞʠʨʥʳʤ ʰʨʠʬʪʦʤ ʚʳʜʝʣʝʥʳ ʜʦʣʠ ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʝʤʝʡʩʪʚ ʥʘ ʢʘʞʜʦʡ ʩʪʘʮʠʠ. 
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ʂʨʠʚʘʷ ʨʘʥʛʦʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʦʩʦʙʝʡ ʥʝ ʪʦʣʴʢʦ ʚʠʜʦʚ ʜʦʤʠʥʘʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʥʦ ʠ ʚʥʫʪʨʠ çʭʚʦʩʪʘè ʨʝʜʢʠʭ ʠ 

ʝʜʠʥʠʯʥʳʭ ʚʠʜʦʚ (ʨʠʩ. 3). ɺ ʮʝʣʦʤ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʩʦʣʦʥʯʘʢʝ ʩ ʩʦʣʝʨʦʩʦʤ ʦʪʤʝʯʝʥʘ 

ʥʘʠʙʦʣʴʰʘʷ ʩʣʦʞʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʘʨʘʥʝʦʢʦʤʧʣʝʢʩʘ. 

 

 

ʈʠʩʫʥʦʢ 2 ï ɼʝʥʜʨʦʛʨʘʤʤʘ ɺʝʥʥʘ ʩʭʦʜʩʪʚʘ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ (ɸ) ʠ ʧʦʢʘʟʘʪʝʣʠ 

ʨʘʟʥʦʦʙʨʘʟʠʷ (ɹ; ʠʥʜʝʢʩ ʐʝʥʥʦʥʘ (H')), ʜʦʤʠʥʠʨʦʚʘʥʠʷ (ɺ; ʠʥʜʝʢʩ ʉʠʤʧʩʦʥʘ (ʚ ʬʦʨʤʝ 1 - 

D)) ʠ ʚʳʨʘʚʥʝʥʥʦʩʪʠ (ɻ; ʠʥʜʝʢʩ ɹʝʨʛʝʨʘ ï ʇʘʨʢʝʨʘ (d)) ʥʘʩʝʣʝʥʠʷ ʧʘʫʢʦʚ-ʛʝʨʧʝʪʦʙʠʦʥʪʦʚ 

ʦʢʨʝʩʪʥʦʩʪʝʡ ʦʟʝʨʘ ʉʘʨʳʤʦʠʥ ʧʦ ʩʪʘʮʠʷʤ  

ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʪʦʯʢʘʤʠ ʧʦʢʘʟʘʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ, ʚʝʨʪʠʢʘʣʴʥʳʝ ʣʠʥʠʠ ï 95 % 

ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ (ʙʫʪʩʪʨʝʧ, 9999 ʧʦʚʪʦʨʝʥʠʡ). ʉʪʘʮʠʠ: ʉʉ ï ʩʳʨʦʡ ʫʯʘʩʪʦʢ ʩʦʨʦʚʦʛʦ 

ʩʦʣʦʥʯʘʢʘ, ʉʇ ï ʧʫʭʣʳʡ ʩʦʣʦʥʯʘʢ, ɹʆ ï ʢʣʫʙʥʝʢʘʤʳʰʦʚʦ-ʪʨʦʩʪʥʠʢʦʚʳʡ ʙʝʨʝʛ ʦʟʝʨʘ.  

 

ʇʫʭʣʳʡ ʩʦʣʦʥʯʘʢ. ɿʜʝʩʴ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 36 ʚʠʜʦʚ ʠ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʥʘʠʤʝʥʴʰʘʷ 

ʧʦʧʘʜʘʝʤʦʩʪʴ (ʪʘʙʣ. 2). ɹʦʣʝʝ 80 % ʦʩʦʙʝʡ ʦʪʥʦʩʠʪʩʷ ʢ ʪʨʝʤ ʩʝʤʝʡʩʪʚʘʤ: Lycosidae, 

Gnaphosidae ʠ Thomisidae. ʉʧʝʮʠʬʠʯʥʳʤ ʜʣʷ ʜʘʥʥʦʛʦ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʜʠʥ ʚʠʜ Έ 
M. dives. ɹʦʣʴʰʝ ʧʦʣʦʚʠʥʳ ʚʠʜʦʚ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤʠ ʩ ʩʳʨʳʤ ʫʯʘʩʪʢʦʤ ʩʦʨʦʚʦʛʦ ʩʦʣʦʥʯʘʢʘ, ʥʦ 

ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʳʨʦʛʦ ʫʯʘʩʪʢʘ ʩʶʜʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʦʥʠʢʘʶʪ ʚʠʜʳ, ʦʙʠʪʘʶʱʠʝ ʚ ʧʨʠʚʦʜʥʦʤ 

ʙʠʦʮʝʥʦʟʝ (ʨʠʩ. 2ɸ). ʀʟ ʦʙʱʠʭ ʜʣʷ ʩʦʣʦʥʯʘʢʦʚ ʚʠʜʦʚ ʥʘ ʧʫʭʣʷʢʝ ʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳ 

C. pygmaeus, D. sur, M. dimidiata ʠ O. mikhailovi (ʪʘʙʣ. 1). ʇʦʩʣʝʜʥʠʝ ʜʚʘ ʚʠʜʘ ʩʣʘʛʘʶʪ 

ʜʦʤʠʥʘʥʪʥʳʡ ʢʦʤʧʣʝʢʩ ʧʘʫʢʦʚ ʚ ʜʘʥʥʦʡ ʩʪʘʮʠʠ (ʪʘʙʣ. 2). ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʩʦʙʝʡ 

ʚʠʜʦʚ ʥʝʨʘʚʥʦʤʝʨʥʦʝ (ʨʠʩ. 2ɺ), ʯʪʦ ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʦ ʥʘ ʢʨʠʚʦʡ ʨʘʥʛʦʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

(ʨʠʩ. 3) Έ ʜʚʘ ʚʠʜʘ-ʜʦʤʠʥʘʥʪʘ ʩʦʩʪʘʚʣʷʶʪ ʧʦʯʪʠ 50 % ʚʩʝʭ ʦʪʣʦʚʣʝʥʥʳʭ ʦʩʦʙʝʡ. ʇʦʢʘʟʘʪʝʣʠ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʜʦʤʠʥʠʨʦʚʘʥʠʷ (ʨʠʩ. 2ɹ, 2ɻ) ʙʣʠʟʢʠ ʢ ʪʘʢʦʚʳʤ ʛʨʫʧʧʠʨʦʚʢʠ ʧʘʫʢʦʚ ʙʝʨʝʛʘ 

ʦʟʝʨʘ. 
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ʈʠʩʫʥʦʢ 3 ï ʈʘʥʛʦʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ (% ʦʪ ʦʙʱʝʡ ʧʦʧʘʜʘʝʤʦʩʪʠ) ʚʠʜʦʚ ʚʝʩʝʥʥʝʛʦ 

ʘʩʧʝʢʪʘ ʥʘʩʝʣʝʥʠʷ ʧʘʫʢʦʚ-ʛʝʨʧʝʪʦʙʠʦʥʪʦʚ ʦʢʨʝʩʪʥʦʩʪʝʡ ʦʟʝʨʘ ʉʘʨʳʤʦʠʥ. ʉʪʘʮʠʠ: ʉʉ ï 

ʩʳʨʦʡ ʫʯʘʩʪʦʢ ʩʦʨʦʚʦʛʦ ʩʦʣʦʥʯʘʢʘ, ʉʇ ï ʧʫʭʣʳʡ ʩʦʣʦʥʯʘʢ, ɹʆ ï ʢʣʫʙʥʝʢʘʤʳʰʦʚʦ-

ʪʨʦʩʪʥʠʢʦʚʳʡ ʙʝʨʝʛ ʦʟʝʨʘ. 

 

ʂʣʫʙʥʝʢʘʤʳʰʦʚʦ-ʪʨʦʩʪʥʠʢʦʚʘʷ ʘʩʩʦʮʠʘʮʠʷ ʙʝʨʝʛʘ ʦʟʝʨʘ. ʅʘ ʙʝʨʝʛʫ ʦʟʝʨʘ ʦʙʥʘʨʫʞʝʥʦ 

ʥʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ, ʧʨʠ ʵʪʦʤ ʧʦʧʘʜʘʝʤʦʩʪʴ ʧʘʫʢʦʚ ʚ 5-6 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʥʘ 

ʩʦʣʦʥʯʘʢʘʭ (ʪʘʙʣ. 2). ʊʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʛʨʫʧʧʠʨʦʚʦʢ ʧʘʫʢʦʚ ʟʜʝʩʴ ʚʝʩʴʤʘ 

ʩʚʦʝʦʙʨʘʟʥʘ. ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ ʦʪʣʦʚʣʝʥʥʳʭ ʦʩʦʙʝʡ ʩʦʩʪʘʚʣʷʶʪ ʧʘʫʢʠ-ʚʦʣʢʠ, ʘ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʥʘ ʩʦʣʦʥʯʘʢʘʭ Gnaphosidae ʨʝʜʢʠ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʙʝʨʝʛʫ ʦʙʠʣʴʥʳ ʧʘʫʢʠ ʠʟ 

ʩʝʤʝʡʩʪʚ Linyphiidae ʠ Argyronetidae, ʨʝʜʢʠʝ (ʠʣʠ ʥʝ ʚʳʷʚʣʝʥʥʳʝ) ʥʘ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʩʦʣʦʥʯʘʢʘʭ ʪʘʢʩʦʥʳ (ʪʘʙʣ. 2). ɺʳʩʦʢʠʤ ʩʚʦʝʦʙʨʘʟʠʝʤ ʦʪʣʠʯʘʝʪʩʷ ʠ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ï 11 ʚʠʜʦʚ 

ʥʝ ʦʙʥʘʨʫʞʝʥʳ ʚ ʩʦʩʝʜʥʠʭ ʩʪʘʮʠʷʭ (ʪʘʙʣ. 1), ʧʨʠʯʝʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ, ʥʘʧʨʠʤʝʨ, D. lutetianus, 

T. ruricola, P. clerckoides ʠ O. simplex ʠʤʝʶʪ ʥʘ ʙʝʨʝʛʫ ʚʳʩʦʢʫʶ ʧʦʧʘʜʘʝʤʦʩʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʫ 

ʯʝʪʳʨʝʭ ʚʠʜʦʚ (A. patula, Z. mundus, P. agrestis, P. plumipes), ʦʙʠʣʴʥʳʭ ʚ ʜʘʥʥʦʤ 

ʤʝʩʪʦʦʙʠʪʘʥʠʠ, ʩʘʤʮʳ ʚ ʧʦʠʩʢʘʭ ʩʘʤʦʢ ʟʘʙʝʛʘʶʪ ʥʘ ʩʳʨʦʡ ʠʣʠ, ʯʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʛʦʨʘʟʜʦ ʨʝʞʝ, 

ʥʘ ʧʫʭʣʳʡ ʩʦʣʦʥʯʘʢ (ʪʘʙʣ. 1). ʆʪʜʝʣʴʥʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ 

ʥʝʧʦʣʦʚʦʟʨʝʣʳʭ ʦʩʦʙʝʡ (ʪʘʙʣ. 2).  

ɼʦʤʠʥʘʥʪʥʳʡ ʢʦʤʧʣʝʢʩ ʧʘʫʢʦʚ ʥʘ ʵʪʦʡ ʩʪʘʮʠʠ ʩʘʤʳʡ ʩʣʦʞʥʳʡ: ʢʨʦʤʝ ʦʯʝʥʴ ʦʙʠʣʴʥʦʡ 

P. plumipes, ʦʥ ʚʢʣʶʯʘʝʪ ʪʨʠ ʦʙʠʣʴʥʳʭ ʠ ʪʨʠ ʦʙʳʯʥʳʭ ʚʠʜʘ (ʪʘʙʣ. 2). ɻʨʫʧʧʠʨʦʚʢʘ ʧʘʫʢʦʚ 

ʙʝʨʝʛʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʘʤʳʤʠ ʥʠʟʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʚʳʨʘʚʥʝʥʥʦʩʪʠ (ʨʠʩ. 2ɹ) ʠ ʚʠʜʦʚʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ (ʨʠʩ. 2ɺ). ʅʘ ʢʨʠʚʦʡ ʨʘʥʛʦʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʨʠʩ. 3) ʚʠʜʥʦ, ʯʪʦ ʵʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʥʝ ʪʦʣʴʢʦ ʥʘʠʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʚʠʜʦʚ, ʥʦ ʠ ʥʘʣʠʯʠʝʤ ʦʯʝʥʴ ʦʙʠʣʴʥʦʛʦ ʚʠʜʘ, 

ʩʦʩʪʘʚʣʷʶʱʝʛʦ ʪʨʝʪʴ ʦʪʣʦʚʣʝʥʥʳʭ ʟʜʝʩʴ ʦʩʦʙʝʡ. 

ʆʙʱʠʤʠ ʜʣʷ ʪʨʝʭ ʠʟʫʯʝʥʥʳʭ ʩʪʘʮʠʡ ʙʳʣʠ ʧʘʫʢʠ ʧʷʪʠ ʚʠʜʦʚ: Berlandina cinerea, 

Haplodrassus minor, Thanatus arenarius, Chalcoscirtus tanasevichi ʠ Pellenes allegrii (ʨʠʩ. 2ɸ). 

ʆʙʩʫʞʜʝʥʠʝ. ɺʩʝʛʦ ʚ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʦʙʥʘʨʫʞʝʥʦ 88 ʚʠʜʦʚ ʧʘʫʢʦʚ: 78 

ʧʦʧʘʣʠ ʚ ʧʦʯʚʝʥʥʳʝ ʣʦʚʫʰʢʠ, ʘ 10 ʚʠʜʦʚ ʩʦʙʨʘʥʳ ʩ ʪʨʘʚʦʩʪʦʷ ʠ ʠʟ ʥʘʥʦʩʦʚ. ʀʟ ʥʠʭ 35 ʚʠʜʦʚ 

(40 % ʩʦʙʨʘʥʥʦʡ ʢʦʣʣʝʢʮʠʠ) ʚʧʝʨʚʳʝ ʦʙʥʘʨʫʞʝʥʳ ʚ ʬʘʫʥʝ ʟʘʧʦʚʝʜʥʠʢʘ, ʘ 5 (Micaria bosmansi, 

Singa lucina, Titanoeca spominima, Trichopternoides thorelli, Zelotes occultus) ʷʚʣʷʶʪʩʷ ʥʦʚʳʤʠ 

ʜʣʷ ʬʘʫʥʳ ʂʘʟʘʭʩʪʘʥʘ. ɺʦʩʝʤʴ ʚʠʜʦʚ ʦʧʨʝʜʝʣʝʥʳ ʜʦ ʨʦʜʦʚʦʛʦ ʫʨʦʚʥʷ, ʚʝʩʴʤʘ ʚʝʨʦʷʪʥʦ, ʯʪʦ 

ʯʝʪʳʨʝ ʠʟ ʥʠʭ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʦʜʘʤ Cheiracanthium, Enoplognatha, Haplodrassus ʠ Thanathus, 
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ʷʚʣʷʶʪʩʷ ʥʦʚʳʤʠ ʜʣʷ ʥʘʫʢʠ. ʉʨʝʜʠ ʚʠʜʦʚ, ʚʧʝʨʚʳʝ ʥʘʡʜʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝ ʪʦʣʴʢʦ ʨʝʜʢʠʝ, ʥʦ ʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʤʝʟʦʬʠʪʥʳʝ ʧʘʫʢʠ 

(C. pallidula, C. phragmitis, D. pubescens, D. pusillus, E. flavomaculata, M. pusilla, O. apicatus, 

P. degeeri ʠ T. extensa), ʦʙʳʯʥʳʝ ʚ ʣʝʩʦʩʪʝʧʠ ʠ ʣʝʩʥʦʡ ʧʦʣʦʩʝ ɽʚʨʘʟʠʠ. ʊʘʢ ʢʘʢ ʨʘʥʝʝ ʦʥʠ ʥʝ 

ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ ʬʘʫʥʝ ʟʘʧʦʚʝʜʥʠʢʘ, ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʥʘ ʅʘʫʨʟʫʤʩʢʦʡ ʢʦʪʣʦʚʠʥʝ 

ʦʥʠ ʧʨʠʫʨʦʯʝʥʳ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢ ʧʨʠʙʨʝʞʥʳʤ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤ. 

ɹʠʦʮʝʥʦʟ ʪʨʘʚʷʥʠʩʪʦʡ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʦʟʝʨʘ ʉʘʨʳʤʦʠʥ ʠʤʝʝʪ ʦʯʝʥʴ ʩʚʦʝʦʙʨʘʟʥʳʡ 

ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʫ ʥʘʩʝʣʝʥʠʷ ʧʘʫʢʦʚ. ɿʜʝʩʴ ʤʥʦʛʦ ʤʝʟʦʬʠʪʥʳʭ ʚʠʜʦʚ, ʥʝ ʭʘʨʘʢʪʝʨʥʳʭ 

ʜʣʷ ʟʦʥʘʣʴʥʳʭ ʩʪʝʧʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʘ ʦʩʥʦʚʫ ʥʘʩʝʣʝʥʠʷ ʬʦʨʤʠʨʫʶʪ ʚʠʜʳ ʩʝʤʝʡʩʪʚʘ 

Lycosidae. ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʩʪʝʧʥʦʤ ʇʨʠʫʨʘʣʴʝ [15], ʛʜʝ ʥʘ ʙʝʨʝʛʘʭ ʧʨʫʜʘ 

ʪʘʢʞʝ ʜʦʤʠʥʠʨʫʶʪ ʧʘʫʢʠ-ʚʦʣʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʤʝʟʦʬʠʪʥʳʤʠ ʚʠʜʘʤʠ, ʥʦ ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʅʘʫʨʟʫʤʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʚ ʊʘʣʦʚʩʢʦʡ ʩʪʝʧʠ ʦʙʠʣʴʥʳ ʧʘʫʢʠ ʩʝʤʝʡʩʪʚʘ Linyphiidae, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʦʩʥʦʚʥʦʤ ʚʠʜʘʤʠ ʨʦʜʘ Oedothorax. ʇʨʝʦʙʣʘʜʘʥʠʝ ʚ ʥʘʩʝʣʝʥʠʠ ʧʘʫʢʦʚ-

ʚʦʣʢʦʚ ʥʘ ʧʨʠʙʨʝʞʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʦʪʤʝʯʝʥʦ ʜʣʷ ʏʝʨʥʦʤʦʨʩʢʦʛʦ [16] ʠ ɹʦʛʜʠʥʩʢʦ-

ɹʘʩʢʫʥʯʘʢʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʦʚ [17]. ʇʨʠ ʵʪʦʤ ʚ ʢʘʞʜʦʤ ʨʝʛʠʦʥʝ ʚ ʢʘʯʝʩʪʚʝ ʥʘʠʙʦʣʝʝ ʦʙʠʣʴʥʳʭ 

ʦʪʤʝʯʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ: ʚ ʅʘʫʨʟʫʤʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ï P. plumipes, ʚ ʊʘʣʦʚʩʢʦʡ ʩʪʝʧʠ ï 

T. ruricola, ʘ ʚ ɹʦʛʜʠʥʩʢʦ-ɹʘʩʢʫʥʯʘʢʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ï T. ruricola ʠ P. luctinosa. ɺ ʩʨʘʚʥʝʥʠʠ 

ʩ ʠʟʚʝʩʪʥʳʤʠ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʜʘʥʥʳʤʠ ʛʝʨʧʝʪʦʙʠʥʪʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ ʧʘʫʢʦʚ ʙʝʨʝʛʘ ʦʟʝʨʘ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʧʦʧʘʜʘʝʤʦʩʪʴʶ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʧʦʧʘʜʘʝʤʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 

ʧʦʯʪʠ 600 ʵʢʟ./100 ʣʦʚ.-ʩʫʪ., ʪʦʛʜʘ ʢʘʢ ʚ ʊʘʣʦʚʩʢʦʡ ʩʪʝʧʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʨʘʚʝʥ 97 [15], 

ʘ ʚ ɹʦʛʜʠʥʩʢʦ-ɹʘʩʢʫʥʯʘʢʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ï 150 ʵʢʟ./100 ʣʦʚ.-ʩʫʪ. [17]. ʈʘʟʥʦʦʙʨʘʟʠʝ 

ʛʨʫʧʧʠʨʦʚʢʠ ʧʘʫʢʦʚ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʠʟʫʯʝʥʥʦʛʦ ʥʘʤʠ ʦʟʝʨʘ ʥʠʞʝ, ʯʝʤ ʥʘ ʩʦʣʦʥʯʘʢʘʭ. ʆʜʥʘʢʦ 

ʜʘʥʥʳʝ ʘʨʘʭʥʦʢʦʤʧʣʝʢʩʳ ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʥʳ, ʯʝʤ ʠʭ ʘʥʘʣʦʛʠ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʆʨʝʥʙʫʨʛʩʢʦʡ 

ʦʙʣʘʩʪʠ. ɺ ʩʪʝʧʥʦʤ ʇʨʠʫʨʘʣʴʝ ʠʥʜʝʢʩ ʐʝʥʥʦʥʘ ʙʝʨʝʛʦʚʳʭ ʘʨʘʥʝʦʢʦʤʧʣʝʢʩʦʚ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ 

2,1 [15], ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ 2,46, ʧʨʠ ʘʥʘʣʦʛʠʯʥʦʡ ʚʳʨʘʚʥʝʥʥʦʩʪʠ, ʥʦ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʷʭ 

ʠʥʜʝʢʩʘ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʚ ʆʨʝʥʙʫʨʞʴʝ. 

ʆʙʩʣʝʜʦʚʘʥʥʳʝ ʥʘʤʠ ʩʦʣʦʥʯʘʢʠ ʠʤʝʶʪ ʩʭʦʜʥʳʡ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʧʘʫʢʦʚ (ʨʠʩ. 2ɸ). ʅʘ 

ʦʙʦʠʭ ʫʯʘʩʪʢʘʭ ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚʘ Gnaphosidae, Lycosidae ʠ 

Thomisidae, ʜʦʤʠʥʘʥʪʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠʤʝʶʪ ʦʙʱʠʡ ʚʠʜ O. mikhailovi, ʘ ʧʦʧʘʜʘʝʤʦʩʪʴ Έ 
ʙʣʠʟʢʠʝ ʟʥʘʯʝʥʠʷ (ʪʘʙʣ. 2). ʇʦ ʵʪʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʛʨʫʧʧʠʨʦʚʢʠ ʧʘʫʢʦʚ ʩʦʣʦʥʯʘʢʦʚ ʟʥʘʯʠʤʦ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʘʨʘʭʥʦʢʦʤʧʣʝʢʩʦʚ ʙʝʨʝʛʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʛʘʣʦʬʠʪʥʳʝ 

ʛʨʫʧʧʠʨʦʚʢʠ ʧʘʫʢʦʚ ʠʤʝʶʪ ʩʭʦʜʥʫʶ ʪʘʢʩʦʥʦʤʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ (ʚ ʥʘʩʝʣʝʥʠʠ ʧʨʝʦʙʣʘʜʘʶʪ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʝʤʝʡʩʪʚ Gnaphosidae ʠ Lycosidae, ʩ ʟʘʤʝʪʥʳʤ ʫʯʘʩʪʠʝʤ Argyronetidae) ʧʦ ʚʩʝʡ 

ʩʪʝʧʥʦʡ ʟʦʥʝ ʟʘʧʘʜʥʦʡ ʇʘʣʝʘʨʢʪʠʢʠ. ɺʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ ʪʘʢʘʷ ʩʪʨʫʢʪʫʨʘ ʦʧʠʩʘʥʘ ʜʣʷ 

ʩʦʣʦʥʯʘʢʦʚ ʈʫʩʩʢʦʡ ʨʘʚʥʠʥʳ [17, 18], ʉʝʚʝʨʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ [19] ʠ ʶʛʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ [20]. 

ɺ ɿʘʙʘʡʢʘʣʴʝ ʞʝ ʥʘ ʩʦʣʦʥʯʘʢʝ ʯʠʝʚʥʠʢʘ (Achnatherum) [21] ʧʘʫʢʠ-ʚʦʣʢʠ ʩʦʩʪʘʚʣʷʶʪ ʧʦʯʪʠ 

60 % ʥʘʩʝʣʝʥʠʷ, ʘ ʛʥʘʬʦʟʠʜʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳ (17 %). ʇʨʠ ʵʪʦʤ ʩʦʩʪʘʚ 

ʜʦʤʠʥʘʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʫʥʠʢʘʣʝʥ ʜʣʷ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʪʘʙʣ. 3), ʯʪʦ ʥʝ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʩʪʝʧʥʳʭ ʘʨʘʥʝʦʢʦʤʧʣʝʢʩʦʚ (ʩʤ., ʥʘʧʨʠʤʝʨ, [22]). ʆʪʩʫʪʩʪʚʠʝ ʢʘʢʠʭ-ʣʠʙʦ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ ʠʟʤʝʥʝʥʠʠ ʩʦʩʪʘʚʘ ʜʦʤʠʥʘʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ ʩʦʣʦʥʯʘʢʘʭ, ʚʦʟʤʦʞʥʦ, 

ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʳʭ ʦ ʥʘʩʝʣʝʥʠʠ ʧʘʫʢʦʚ ʵʪʠʭ ʩʚʦʝʦʙʨʘʟʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ.  

ʇʦʧʘʜʘʝʤʦʩʪʴ ʧʘʫʢʦʚ ʥʘ ʠʟʫʯʝʥʥʳʭ ʩʦʣʦʥʯʘʢʘʭ ʨʘʟʣʠʯʘʝʪʩʷ ʥʝ ʩʫʱʝʩʪʚʝʥʥʦ ʠ ʙʣʠʟʢʘ ʢ 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ, ʠʟʚʝʩʪʥʳʤ ʜʣʷ ʜʘʥʥʦʛʦ ʪʠʧʘ ʘʨʘʥʝʦʢʦʤʧʣʝʢʩʦʚ (ʪʘʙʣ. 3).  

ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʭʦʞʝʩʪʴ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʛʨʫʧʧʠʨʦʚʢʠ 

ʧʘʫʢʦʚ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩʦʣʦʥʯʘʢʦʚ ʜʦʩʪʦʚʝʨʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʪʨʫʢʪʫʨʝ ʥʘʩʝʣʝʥʠʷ. ʈʘʟʣʠʯʠʷ 

ʢʘʩʘʶʪʩʷ ʩʦʩʪʘʚʘ ʜʦʤʠʥʘʥʪʦʚ, ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʚʳʨʘʚʥʝʥʥʦʩʪʠ ʠ ʜʦʤʠʥʠʨʦʚʘʥʠʷ 

(ʪʘʙʣ. 2), ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳ ʢʨʠʚʳʝ ʨʘʥʛʦʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ (ʨʠʩ. 3). ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʛʨʫʧʧʠʨʦʚʢʘ ʧʫʭʣʦʛʦ ʩʦʣʦʥʯʘʢʘ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʘʢʦʚʳʭ ʙʝʨʝʛʘ 

ʦʟʝʨʘ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʳʨʦʛʦ ʩʦʣʦʥʯʘʢʘ, ʜʣʷ ʵʪʠʭ ʜʚʫʭ ʘʨʘʥʝʦʢʦʤʧʣʝʢʩʦʚ ʭʘʨʘʢʪʝʨʥʘ 

ʫʧʨʦʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʢʦʪʦʨʘʷ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʜʦʤʠʥʠʨʦʚʘʥʠʠ 1-2 ʚʠʜʦʚ ʥʘ ʬʦʥʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʠʟʢʦʛʦ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ʉʳʨʦʡ ʫʯʘʩʪʦʢ ʩʦʣʦʥʯʘʢʘ ʠʤʝʝʪ ʙʦʣʝʝ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ, 
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ʦʪʯʘʩʪʠ ʠʟ-ʟʘ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʵʪʦ ʤʝʩʪʦʦʙʠʪʘʥʠʝ ʤʝʟʦʬʠʪʥʳʭ ʚʠʜʦʚ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ 

ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ. ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʧʦʟʜʥʝʝ ʚ ʩʝʨʝʜʠʥʝ ʣʝʪʘ ʧʦ ʤʝʨʝ ʠʩʩʫʰʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʦʯʚʳ, ʩʪʨʫʢʪʫʨʘ ʝʛʦ ʘʨʘʥʝʦʢʦʤʧʣʝʢʩʦʚ ʫʧʨʦʩʪʠʪʩʷ. 

 

ʊʘʙʣʠʮʘ 3 ï ʉʦʩʪʘʚ ʜʦʤʠʥʘʥʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʧʦʧʘʜʘʝʤʦʩʪʴ (ʵʢʟ./100 ʣʦʚ.-ʩʫʪ.) ʧʘʫʢʦʚ  

ʥʘ ʩʦʣʦʥʯʘʢʘʭ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʩʪʝʧʥʦʡ ʟʦʥʳ ʟʘʧʘʜʥʦʡ ʇʘʣʝʘʨʢʪʠʢʠ 

ʊʝʨʨʠʪʦʨʠʷ  

(ʠʩʪʦʯʥʠʢ) 

ɼʦʤʠʥʠʨʫʶʱʠʝ ʚʠʜʳ ʆʙʱʘʷ 

ʧʦʧʘʜʘʝʤʦʩʪʴ 

ʏʝʨʥʦʤʦʨʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ [16] Gnaphosa mongolica, Pardosa pontica ï 

ɿʘʧʦʚʝʜʥʠʢ ʈʦʩʪʦʚʩʢʠʡ [18] Gnaphosa ukrainica, G.dolosa, G.saurica ï 

ɹʦʛʜʠʥʩʢʦ-ɹʘʩʢʫʥʯʘʢʩʢʠʡ 

ʟʘʧʦʚʝʜʥʠʢ [17] 

Gnaphosa cumensis, Pardosa italica, 

P. luctinosa 
41 

ʊʘʣʦʚʩʢʘʷ ʩʪʝʧʴ [15] Devade tenella, Alopecosa cuneata, 

A. pulverulenta 
38-80 

ʅʘʫʨʟʫʤʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ 

(ʥʘʰʠ ʜʘʥʥʳʝ) 

Mustelicosa dimidiata, Ozyptila 

mikhailovi, Gnaphosa cumensis, Pardosa 

jaikensis, Thanatus mikhailovi 

90-121 

ɸʢʤʦʣʠʥʩʢʘʷ ʦʙʣʘʩʪʴ [19] ï 59-105 

ʶʛ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ [20] Gnaphosa sp., Evippʘ sp. 0-100 

ʀʚʦʣʛʠʥʩʢʘʷ ʢʦʪʣʦʚʠʥʘ [21] Alopecosa albostriata, A. licenti, 

Xerolycosa miniate, Lycosa shansia  
24 

 

ʆʪʤʝʯʝʥʥʳʝ ʚʳʰʝ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʚ ʠʥʜʝʢʩʘʭ, ʦʧʠʩʳʚʘʶʱʠʭ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʥʘʩʝʣʝʥʠʷ ʧʘʫʢʦʚ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʩʦʣʦʥʯʘʢʦʚ, ʦʪʤʝʯʝʥʳ ʠ ʚ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʊʘʢ, 

ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʐʝʥʥʦʥʘ ʚʘʨʴʠʨʫʶʪʩʷ ʦʪ 1,5 ʜʦ 2,4 ʚ ʊʘʣʦʚʩʢʦʡ ʩʪʝʧʠ [15] ʠ ʦʪ 2,2 ʜʦ 2,9 ʚ 

ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ [19]; ʧʦ ʪʝʤ ʞʝ ʜʘʥʥʳʤ ʠʥʜʝʢʩ ʚʳʨʘʚʥʝʥʥʦʩʪʠ ɹʝʨʛʝʨʘ Έ ʇʘʨʢʝʨʘ 
ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0,25 ʜʦ 0,37 ʚ ʩʪʝʧʥʦʤ ʆʨʝʥʙʫʨʞʴʝ ʠ ʦʪ 0,11 ʜʦ 0,37 ʚ ɸʢʤʦʣʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ɻʨʫʧʧʠʨʦʚʢʠ ʧʘʫʢʦʚ ʩʦʨʦʚʳʭ ʩʦʣʦʥʯʘʢʦʚ ʅʘʫʨʟʫʤʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ 

ʚʳʩʦʢʠʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʟʚʝʩʪʥʳʤʠ ʜʘʥʥʳʤʠ ʨʘʟʥʦʦʙʨʘʟʠʝʤ (Hô = 2,8; 3,3) ʠ ʥʠʟʢʦʡ 

ʚʳʨʘʚʥʝʥʥʦʩʪʴʶ (d = 0,12; 0,26). 

 

ɺʳʚʦʜʳ 

ɺ ʪʨʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ ʦʙʥʘʨʫʞʝʥʦ 88 ʚʠʜʦʚ ʧʘʫʢʦʚ ʠʟ 15 ʩʝʤʝʡʩʪʚ, 35 

ʠʟ ʢʦʪʦʨʳʭ ʚʧʝʨʚʳʝ ʦʙʥʘʨʫʞʝʥʳ ʚ ʬʘʫʥʝ ʟʘʧʦʚʝʜʥʠʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʧʠʩʦʢ ʧʘʫʢʦʚ 

ʅʘʫʨʟʫʤʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʫʚʝʣʠʯʠʣʩʷ ʜʦ 173 (ʠʣʠ 177 ʩ ʫʯʝʪʦʤ ʥʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ) 

ʚʠʜʦʚ. ʂʨʦʤʝ ʪʦʛʦ, 5 ʚʠʜʦʚ ʷʚʣʷʶʪʩʷ ʥʦʚʳʤʠ ʜʣʷ ʬʘʫʥʳ ʂʘʟʘʭʩʪʘʥʘ. 

ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʩʦʣʦʥʯʘʢʦʚ ʩʭʦʜʝʥ ʤʝʞʜʫ ʩʦʙʦʡ (23 ʦʙʱʠʭ ʚʠʜʘ), ʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʠʙʨʝʞʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ.  

ʅʘʩʝʣʝʥʠʝ ʩʦʣʦʥʯʘʢʦʚ ʚ ʥʘʯʘʣʝ ʣʝʪʘ, ʠʤʝʷ ʩʭʦʜʥʫʶ ʪʘʢʩʦʥʦʤʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ 

(ʤʥʦʛʦʯʠʩʣʝʥʥʳ Gnaphosidae, Lycosidae ʠ Thomisidae) ʠ ʙʣʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʧʦʧʘʜʘʝʤʦʩʪʠ, 

ʨʘʟʣʠʯʘʶʪʩʷ ʩʦʩʪʘʚʦʤ ʜʦʤʠʥʘʥʪʥʳʭ ʚʠʜʦʚ, ʧʦʢʘʟʘʪʝʣʷʤʠ ʨʘʟʥʦʦʙʨʘʟʠʷ, ʚʳʨʘʚʥʝʥʥʦʩʪʠ ʠ 

ʜʦʤʠʥʠʨʦʚʘʥʠʷ.  

ɸʨʘʥʝʦʢʦʤʧʣʝʢʩ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʦʟʝʨʘ ʉʘʨʳʤʦʠʥ ʩʚʦʝʦʙʨʘʟʝʥ ʢʘʢ ʧʦ ʚʠʜʦʚʦʤʫ 

ʩʦʩʪʘʚʫ, ʪʘʢ ʠ ʧʦ ʥʘʩʝʣʝʥʠʶ. ɿʜʝʩʴ ʤʥʦʛʦ ʤʝʟʦʬʠʪʥʳʭ ʚʠʜʦʚ, ʥʝ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʟʦʥʘʣʴʥʳʭ 

ʩʪʝʧʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʘ ʦʩʥʦʚʫ ʥʘʩʝʣʝʥʠʷ ʬʦʨʤʠʨʫʶʪ ʚʠʜʳ ʩʝʤʝʡʩʪʚʘ Lycosidae. 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʛʨʫʧʧʠʨʦʚʦʢ ʧʘʫʢʦʚ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʥʠʞʝ, ʯʝʤ ʥʘ ʩʦʣʦʥʯʘʢʘʭ, ʘ ʧʦʧʘʜʘʝʤʦʩʪʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ. 
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The work provides the first detailed description of the community structure of herpetobiont 

spiders in the near-aquatic habitats of the Naurzum Nature Reserve and clarifies their species 

composition. In the vicinity of Sarymoin Lake, 88 species of spiders have been discovered, of which 

35 were first discovered in the reserve's fauna, and five are new to Kazakhstan's fauna. The spider 

assemblages of the two studied solonchaks have a similar taxonomic composition (representatives of 

the families Gnaphosidae, Lycosidae and Thomisidae predominate), but they differ in population 

structure. The shoreline araneocomplex differs from the zonal ones both in species composition and 

community structure. The spider activity density in solonchaks varies from 90 to 121 individuals and 

on the shore ï almost 600 specimens / 100 catches per day. Ozyptila michailovi was part of the 

dominant species complex in both solonchaks. Mustelicosa dimidiata was also abundant in the puffy 

solonchak, while Gnaphosa cumensis, Pardosa jaikensis, and Thanatus michailovi were 

characteristic of the wet solonchak. Pardosa plumipes was very abundant on the shore, as were 

Argenna patula, Oedothorax apicatus, and Pardosa agrestis. The greatest structural complexity of 

the araneocomplex was observed in the wet solonchak with glasswort. By contrast, the 

araneocomplexes of the puffy solonchak and the lakeshore were characterized by a simplified 

structure. 

Key words: spiders, community structure, steppe zone, saline land, biocenoses of lake bank. 
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ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʦʛʦʜʥʳʭ ʷʚʣʝʥʠʡ ʥʘ ʜʠʥʘʤʠʢʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʟʘ ʧʝʨʠʦʜ 1990-2021 ʛʛ. ɸʥʘʣʠʟ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʦʩʥʦʚʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʘʛʨʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʷʚʠʣ ʩʫʱʝʩʪʚʝʥʥʫʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʧʨʠʨʦʜʥʦ-ʟʦʥʘʣʴʥʳʤʠ ʨʘʟʣʠʯʠʷʤʠ: ʚ ʶʞʥʳʭ ʩʫʭʦʩʪʝʧʥʳʭ 

ʨʘʡʦʥʘʭ (ɼʞʠʜʠʥʩʢʠʡ, ʉʝʣʝʥʛʠʥʩʢʠʡ) ʩʦʢʨʘʱʝʥʠʝ ʧʦʛʦʣʦʚʴʷ ʦʚʝʮ ʠ ʢʦʟ ʚ 1990-ʝ ʛʦʜʳ 

ʜʦʩʪʠʛʣʦ 83,6 %, ʪʦʛʜʘ ʢʘʢ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ʩ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ (600-650 ʤʤ 

ʦʩʘʜʢʦʚ) ʧʦʛʦʣʦʚʴʝ ʂʈʉ ʩʦʢʨʘʱʘʣʦʩʴ ʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʦ (ʥʘ 45-52 %). ʆʮʝʥʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʫʱʝʨʙʘ ʦʪ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʟʘʩʫʭʠ 2010, 2015 ʠ 2017 ʛʛ. 

ʧʨʠʚʝʣʠ ʢ ʧʨʷʤʳʤ ʧʦʪʝʨʷʤ ʙʦʣʝʝ 1,08 ʤʣʨʜ ʨʫʙʣʝʡ ʠ ʛʠʙʝʣʠ ʧʦʩʝʚʦʚ ʥʘ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʩʚʳʰʝ 

158 ʪʳʩ. ʛʘ. ʋʩʪʘʥʦʚʣʝʥ ʢʘʩʢʘʜʥʳʡ ʵʬʬʝʢʪ ʟʘʩʫʭ: ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʜʦ 3,5-5,2 ʮ/ʛʘ 

ʚʳʟʳʚʘʝʪ ʜʝʬʠʮʠʪ ʢʦʨʤʦʚ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʩʦʢʨʘʱʝʥʠʝ ʧʦʛʦʣʦʚʴʷ ʂʈʉ ʥʘ 8-12 % ʚ ʥʘʠʙʦʣʝʝ 

ʫʷʟʚʠʤʳʭ ʨʘʡʦʥʘʭ. ɺʳʷʚʣʝʥʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʫʷʟʚʠʤʦʩʪʠ ʢ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʨʠʩʢʘʤ: ʚ ʶʞʥʳʭ ʩʫʭʦʩʪʝʧʥʳʭ ʠ ʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 9-11 ʣʝʪ ʩ 

ʢʨʠʪʠʯʝʩʢʠ ʥʠʟʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ ʠʟ 31 ʛʦʜʘ ʥʘʙʣʶʜʝʥʠʡ (ʙʦʣʝʝ ʪʨʝʪʠ ʧʝʨʠʦʜʘ), ʢʦʵʬʬʠʮʠʝʥʪ 

ʚʘʨʠʘʮʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 45-52 % ʧʨʦʪʠʚ 18-25 % ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ. ʋʩʪʘʥʦʚʣʝʥʘ 

ʚʳʩʦʢʘʷ ʢʦʨʨʝʣʷʮʠʷ (78-83 %) ʤʝʞʜʫ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʩʦʙʳʪʠʷʤʠ ʠ ʧʘʜʝʥʠʝʤ ʫʨʦʞʘʡʥʦʩʪʠ ʚ 

ʩʫʭʦʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ. ʆʧʨʝʜʝʣʝʥʳ ʧʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʘʜʘʧʪʘʮʠʠ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʩ 

ʫʯʝʪʦʤ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʠ: ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʤʝʣʠʦʨʘʮʠʠ ʥʘ 15-20 ʪʳʩ. ʛʘ ʜʣʷ ʩʥʠʞʝʥʠʷ 

ʧʦʪʝʨʴ ʥʘ 40-50 %, ʚʥʝʜʨʝʥʠʝ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʢʫʣʴʪʫʨ, ʥʦʨʤʠʨʦʚʘʥʠʝ ʧʘʩʪʙʠʱʥʦʡ ʥʘʛʨʫʟʢʠ 

(ʪʝʢʫʱʘʷ ʧʝʨʝʛʨʫʟʢʘ ʚ 1,5-2 ʨʘʟʘ), ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʘʭʦʚʳʭ ʢʦʨʤʦʚʳʭ ʬʦʥʜʦʚ ʥʘ ʫʨʦʚʥʝ 15-

20 % ʛʦʜʦʚʦʡ ʧʦʪʨʝʙʥʦʩʪʠ. ʆʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʢ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤ 

ʧʨʦʛʨʘʤʤʘʤ ʨʘʟʚʠʪʠʷ ɸʇʂ ʧʦ ʧʨʠʨʦʜʥʳʤ ʟʦʥʘʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ, 

ʟʘʩʫʭʠ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ, ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʩʪʨʘʪʝʛʠʠ, ʧʨʠʨʦʜʥʳʝ ʟʦʥʳ, 

ʫʨʦʞʘʡʥʦʩʪʴ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ. 

 

ɺʚʝʜʝʥʠʝ 

ɻʣʦʙʘʣʴʥʘʷ ʢʣʠʤʘʪʠʯʝʩʢʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʧʨʠʟʥʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʚʳʟʦʚʦʚ 

ʩʦʚʨʝʤʝʥʥʦʩʪʠ, ʦʢʘʟʳʚʘʶʱʠʭ ʤʘʩʰʪʘʙʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ 

ʠ ʵʢʦʩʠʩʪʝʤʳ. ʉʦʛʣʘʩʥʦ ʇʷʪʦʤʫ ʦʮʝʥʦʯʥʦʤʫ ʜʦʢʣʘʜʫ ʄɻʕʀʂ, ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ 

ʧʣʘʥʝʪʝ ʟʘ ʧʝʨʠʦʜ 1880-2012 ʛʛ. ʚʦʟʨʦʩʣʘ ʥʘ 0,85 C, ʧʨʠ ʵʪʦʤ ʪʝʤʧʳ ʧʦʪʝʧʣʝʥʠʷ ʚ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʢʦʨʠʣʠʩʴ [1]. ʆʩʦʙʫʶ ʪʨʝʚʦʛʫ ʚʳʟʳʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʯʘʩʪʦʪʳ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʦʛʦʜʥʳʭ ʷʚʣʝʥʠʡ ï ʟʘʩʫʭ, ʥʘʚʦʜʥʝʥʠʡ, ʘʥʦʤʘʣʴʥʦʡ ʞʘʨʳ, 

ʢʦʪʦʨʳʝ ʥʘʥʦʩʷʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ, ʦʩʦʙʝʥʥʦ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ [2]. 

ɼʣʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʜʣʷ ʝʝ ʘʟʠʘʪʩʢʦʡ ʯʘʩʪʠ, ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʧʨʦʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʢʦʥʪʨʘʩʪʥʦ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʧʦ ʤʠʨʫ. ɼʦʢʣʘʜ ʈʦʩʛʠʜʨʦʤʝʪʘ ʦ 

ʩʦʩʪʦʷʥʠʠ ʢʣʠʤʘʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ ʟʘ 2019 ʛʦʜ ʬʠʢʩʠʨʫʝʪ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʧʦʪʝʧʣʝʥʠʷ ʚ 

ʈʦʩʩʠʠ ʚ 2,5 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʛʣʦʙʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ [2]. ʄʠʪʨʦʚʘ ʊ. ʩ ʩʦʘʚʪʦʨʘʤʠ ʚ 
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ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ çɻʣʦʙʘʣʴʥʘʷ ʢʣʠʤʘʪʠʯʝʩʢʘʷ ʫʛʨʦʟʘ ʠ ʵʢʦʥʦʤʠʢʘ ʈʦʩʩʠʠè 

ʧʦʜʯʝʨʢʠʚʘʶʪ, ʯʪʦ ʘʛʨʘʨʥʳʡ ʩʝʢʪʦʨ ʩʪʨʘʥʳ ʦʩʪʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʤ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ 

ʨʠʩʢʘʤ, ʦʩʦʙʝʥʥʦ ʚ ʨʝʛʠʦʥʘʭ ʩ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ [3]. ʀʚʘʥʦʚ ɸ.ʃ. ʚ 

ʩʚʦʠʭ ʨʘʙʦʪʘʭ ʜʝʤʦʥʩʪʨʠʨʫʝʪ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʚʣʠʷʝʪ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʨʝʞʠʤ ʫʚʣʘʞʥʝʥʠʷ ʧʦʯʚ ʠ ʩʪʨʫʢʪʫʨʫ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ, ʯʪʦ 

ʪʨʝʙʫʝʪ ʧʝʨʝʩʤʦʪʨʘ ʩʣʦʞʠʚʰʠʭʩʷ ʩʠʩʪʝʤ ʟʝʤʣʝʜʝʣʠʷ [4]. ɺ ʢʦʣʣʝʢʪʠʚʥʦʡ ʤʦʥʦʛʨʘʬʠʠ ʧʦʜ ʝʛʦ 

ʨʝʜʘʢʮʠʝʡ çɻʣʦʙʘʣʴʥʳʡ ʢʣʠʤʘʪ ʠ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ ʈʦʩʩʠʠè ʧʨʝʜʩʪʘʚʣʝʥ ʢʦʤʧʣʝʢʩʥʳʡ 

ʘʥʘʣʠʟ ʨʠʩʢʦʚ ʜʝʛʨʘʜʘʮʠʠ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʦʙʦʩʥʦʚʘʥʳ ʘʜʘʧʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ [2]. 

ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʢʣʠʤʘʪʦʤ ʩ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ 

ʘʤʧʣʠʪʫʜʘʤʠ ʠ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʦʩʘʜʢʦʚ [2]. ʎʳʜʳʧʦʚ ɹ.ɿ., ɻʘʨʤʘʝʚ ɽ.ɾ., 

ɻʦʤʙʦʝʚ ɹ.ʆ. ʠ ʩʦʘʚʪʦʨʳ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʥʘ ʵʢʦʩʠʩʪʝʤʥʳʝ ʫʩʣʫʛʠ 

ʣʝʩʥʳʭ ʟʝʤʝʣʴ ʶʛʘ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʟʘ ʧʝʨʠʦʜ 1885-2012 ʛʛ. ʩʨʝʜʥʝʛʦʜʦʚʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʨʝʛʠʦʥʝ ʚʦʟʨʦʩʣʘ ʥʘ 2,0ᴈ, ʯʪʦ ʙʦʣʝʝ ʯʝʤ ʚʜʚʦʝ ʧʨʝʚʳʰʘʝʪ ʛʣʦʙʘʣʴʥʳʝ 
ʪʝʤʧʳ [5]. ɸʚʪʦʨʳ ʚʳʷʚʠʣʠ ʮʠʢʣʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʤʥʦʛʦʣʝʪʥʠʭ ʢʦʣʝʙʘʥʠʡ ʢʦʣʠʯʝʩʪʚʘ 

ʦʩʘʜʢʦʚ ʠ ʦʪʤʝʪʠʣʠ ʚʦʟʨʘʩʪʘʥʠʝ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʷʚʣʝʥʠʡ [6]. ɸʥʜʨʝʝʚ ʉ.ɻ. ʩ ʢʦʣʣʝʛʘʤʠ, ʧʨʦʚʦʜʷ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʚʦʜʥʦʩʪʠ ʨʝʢ ɹʘʡʢʘʣʴʩʢʦʡ 

ɸʟʠʠ ʥʘ ʦʩʥʦʚʝ ʠʩʪʦʨʠʯʝʩʢʠʭ ʭʨʦʥʠʢ, ʧʦʜʪʚʝʨʜʠʣʠ ʫʩʠʣʝʥʠʝ ʢʦʥʪʨʘʩʪʥʦʩʪʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʯʝʨʝʜʦʚʘʥʠʠ ʧʝʨʠʦʜʦʚ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ 

ʟʘʩʫʭ ʠ ʵʢʩʪʨʝʤʘʣʴʥʦ ʚʣʘʞʥʳʭ ʣʝʪ [7].  

ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʪʨʘʜʠʮʠʦʥʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʟʦʥʝ ʨʠʩʢʦʚʘʥʥʦʛʦ 

ʟʝʤʣʝʜʝʣʠʷ [6]. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʜʦʢʣʘʜ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʟʘ 2021 ʛʦʜ ʬʠʢʩʠʨʫʝʪ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ ʧʨʠʚʝʣʦ ʢ ʫʯʘʱʝʥʠʶ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʷʚʣʝʥʠʡ, ʥʘʥʦʩʷʱʠʭ ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʘʛʨʘʨʥʦʤʫ 

ʩʝʢʪʦʨʫ [8]. ɿʘʩʫʭʠ 2010, 2015, 2017 ʛʦʜʦʚ ʧʦʚʣʝʢʣʠ ʛʠʙʝʣʴ ʧʦʩʝʚʦʚ ʥʘ ʜʝʩʷʪʢʘʭ ʪʳʩʷʯ 

ʛʝʢʪʘʨʦʚ, ʘ ʘʥʦʤʘʣʴʥʦ ʚʣʘʞʥʳʝ ʧʝʨʠʦʜʳ 2018-2021 ʛʛ. ʥʘʨʫʰʠʣʠ ʩʨʦʢʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʩʥʠʟʠʣʠ ʢʘʯʝʩʪʚʦ ʢʦʨʤʦʟʘʛʦʪʦʚʢʠ [8]. ɼʦʢʣʘʜ ʄʠʥʩʝʣʴʭʦʟʘ ʈʌ ʦ ʩʦʩʪʦʷʥʠʠ 

ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʢʦʥʩʪʘʪʠʨʫʝʪ ʧʨʦʛʨʝʩʩʠʨʫʶʱʫʶ ʜʝʛʨʘʜʘʮʠʶ 

ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʚ ʨʝʛʠʦʥʘʭ ʉʠʙʠʨʠ, ʯʪʦ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʨʠʩʢʘʤʠ ʩʦʟʜʘʝʪ 

ʫʛʨʦʟʫ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [9]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʱʫʱʘʝʪʩʷ ʜʝʬʠʮʠʪ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʪʦʨʳʝ ʙʳ ʥʘ 

ʢʦʥʢʨʝʪʥʦʤ ʨʝʛʠʦʥʘʣʴʥʦʤ ʤʘʪʝʨʠʘʣʝ ʠʥʪʝʛʨʠʨʦʚʘʣʠ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ (ʧʦʛʦʣʦʚʴʝ ʩʢʦʪʘ, ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨ, ʚʘʣʦʚʳʝ ʩʙʦʨʳ) ʩ 

ʦʮʝʥʢʦʡ ʚʦʟʜʝʡʩʪʚʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ [2, 6, 7]. ɹʦʣʴʰʠʥʩʪʚʦ ʨʘʙʦʪ 

ʣʠʙʦ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʥʘ ʢʣʠʤʘʪʦʣʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʘʭ, ʣʠʙʦ ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʦʧʠʩʘʥʠʝʤ 

ʩʪʘʪʠʩʪʠʢʠ ʘʛʨʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʟ ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ [9, 10]. 

ʆʪʩʫʪʩʪʚʫʶʪ ʢʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʚʢʣʘʜ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʠʟʤʝʥʯʠʚʦʩʪʴ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʩ 

ʫʯʝʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ ʩʣʦʞʠʚʰʝʡʩʷ ʦʪʨʘʩʣʝʚʦʡ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʨʘʡʦʥʦʚ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚʦʩʧʦʣʥʝʥʠʷ 

ʫʢʘʟʘʥʥʦʛʦ ʧʨʦʙʝʣʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʫʯʥʦʡ ʦʩʥʦʚʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʘʜʘʧʪʘʮʠʦʥʥʳʭ 

ʩʪʨʘʪʝʛʠʡ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʚ ʫʩʣʦʚʠʷʭ ʥʘʨʘʩʪʘʶʱʝʡ 

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʘʥʘʣʠʟʝ ʜʠʥʘʤʠʢʠ ʦʩʥʦʚʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʟʘ ʪʨʠʜʮʘʪʠʣʝʪʥʠʡ 

ʧʝʨʠʦʜ (1990-2021 ʛʛ.) ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠ 

ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʧʦʛʦʜʥʳʤʠ ʷʚʣʝʥʠʷʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʥʘ ʨʘʟʣʠʯʥʳʝ ʦʪʨʘʩʣʠ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ 

ʚ ʨʘʟʨʝʟʝ ʧʨʠʨʦʜʥʳʭ ʟʦʥ ʨʝʛʠʦʥʘ. 



˿˩˶̎˿˴˻̆˻˭̒˯˿́ˤ˩˹˹̍˩ ˹ˢ̂˴ˮ 

ˤ˻ ˽˾˻˿̍ ˿́˩˽˩ˤ˩˨˩˹ˮ̒. 20нсΦ Ѕ н 111 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʳʷʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʣʠʷʥʠʷ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʦʛʦʜʥʳʭ ʷʚʣʝʥʠʡ ʥʘ ʜʠʥʘʤʠʢʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʟʘ ʧʝʨʠʦʜ 1990-2021 ʛʛ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʠʥʘʤʠʢʫ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʝʩʧʫʙʣʠʢʠ (ʧʦʛʦʣʦʚʴʝ ʩʢʦʪʘ, ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʚʘʣʦʚʳʝ ʩʙʦʨʳ ʢʫʣʴʪʫʨ) ʟʘ ʧʝʨʠʦʜ 

1990-2021 ʛʛ. ʚ ʢʦʥʪʝʢʩʪʝ ʧʨʠʨʦʜʥʦ-ʟʦʥʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ; 

2. ʆʮʝʥʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ (ʟʘʩʫʭ 
2010, 2015, 2017 ʛʛ. ʠ ʧʝʨʠʦʜʘ ʧʦʚʳʰʝʥʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ 2018-2021 ʛʛ.) ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʦʪʨʘʩʣʝʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʨʝʩʧʫʙʣʠʢʠ; 

3. ɺʳʷʚʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʫʷʟʚʠʤʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʨʠʩʢʘʤ ʚ ʨʘʟʨʝʟʝ ʧʨʠʨʦʜʥʳʭ ʟʦʥ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ; 

4. ʆʧʨʝʜʝʣʠʪʴ ʧʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʘʜʘʧʪʘʮʠʠ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʈʝʩʧʫʙʣʠʢʠ 
ɹʫʨʷʪʠʷ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ 

ʦʪʨʘʩʣʠ ʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣ ʢʦʤʧʣʝʢʩ ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʱʠʭ 

ʧʦʜʭʦʜʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʠ ʨʝʰʝʥʠʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ 

ʟʘʜʘʯ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʘʟʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʵʤʧʠʨʠʯʝʩʢʦʡ ʦʩʥʦʚʳ ʠʩʧʦʣʴʟʦʚʘʥʳ: 

1. ɼʘʥʥʳʝ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʊʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʨʛʘʥʘ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʈʝʩʧʫʙʣʠʢʝ ɹʫʨʷʪʠʷ ʦ ʜʠʥʘʤʠʢʝ ʧʦʛʦʣʦʚʴʷ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ (ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ, ʩʚʠʥʴʠ, ʦʚʮʳ ʠ ʢʦʟʳ), ʚʘʣʦʚʳʭ 

ʩʙʦʨʘʭ ʠ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ (ʟʝʨʥʦʚʳʝ, ʢʘʨʪʦʬʝʣʴ, ʦʚʦʱʠ) ʟʘ 

ʧʝʨʠʦʜ 1990-2021 ʛʛ. [1]; 

2. ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʜʦʢʣʘʜʘ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʦʭʨʘʥʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʟʘ 2021 ʛʦʜ, ʩʦʜʝʨʞʘʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʧʨʠʨʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʨʝʛʠʦʥʘ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʦʛʦʜʥʳʭ ʷʚʣʝʥʠʷʭ [8]; 

3. ɺʝʜʦʤʩʪʚʝʥʥʳʝ ʦʪʯʝʪʳ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʦʙ 
ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʫʱʝʨʙʝ ʦʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ (ʟʘʩʫʭ, ʧʘʚʦʜʢʦʚ) ʟʘ 

ʧʝʨʠʦʜ 2010-2021 ʛʛ.; 

4. ɼʘʥʥʳʝ ʦ ʩʪʨʫʢʪʫʨʝ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʨʝʩʧʫʙʣʠʢʠ, 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʚ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʜʦʢʣʘʜʝ ʦ ʩʦʩʪʦʷʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʝʤʝʣʴ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [8] ʠ ɼʦʢʣʘʜʝ ʦ ʩʦʩʪʦʷʥʠʠ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ [2]. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

1. ʉʨʘʚʥʠʪʝʣʴʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ ʧʨʠʤʝʥʷʣʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʢʦʥʪʝʢʩʪʝ ʧʨʠʨʦʜʥʦ-

ʟʦʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ. ɺ ʦʩʥʦʚʫ ʧʨʠʨʦʜʥʦ-ʟʦʥʘʣʴʥʦʛʦ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʧʦʣʦʞʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚ ʨʘʙʦʪʘʭ ʎʳʜʳʧʦʚʘ ɹ.ɿ., 

ɻʘʨʤʘʝʚʘ ɽ.ɾ., ɻʦʤʙʦʝʚʘ ɹ.ʆ. [5] ʠ ʚ ʵʥʮʠʢʣʦʧʝʜʠʯʝʩʢʠʭ ʠʟʜʘʥʠʷʭ [2], ʩ ʚʳʜʝʣʝʥʠʝʤ 

ʩʣʝʜʫʶʱʠʭ ʟʦʥ: ʩʫʭʦʩʪʝʧʥʘʷ (ʚʦʩʪʦʯʥʘʷ, ʶʞʥʘʷ, ʩʝʚʝʨʥʘʷ), ʩʪʝʧʥʘʷ (ʶʞʥʘʷ, ʩʝʚʝʨʥʘʷ), 

ʣʝʩʦʩʪʝʧʥʘʷ ʠ ʛʦʨʥʦ-ʪʘʝʞʥʘʷ. ɼʣʷ ʢʘʞʜʦʡ ʧʨʠʨʦʜʥʦʡ ʟʦʥʳ ʫʩʪʘʥʦʚʣʝʥʘ ʩʧʝʮʠʬʠʢʘ 

ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ (ʩʨʝʜʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʷʥʚʘʨʷ ʠ ʠʶʣʷ, ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʙʝʟʤʦʨʦʟʥʦʛʦ ʧʝʨʠʦʜʘ) ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʩʣʦʞʠʚʰʘʷʩʷ 

ʦʪʨʘʩʣʝʚʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʠʩʢʦʚ ʠ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ. 

2. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʭ ʜʘʥʥʳʭ ʧʦ ʜʠʥʘʤʠʢʝ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʨʝʩʧʫʙʣʠʢʠ ʟʘ ʧʝʨʠʦʜ 1990-2021 ʛʛ. [3]. ɸʥʘʣʠʟʫ ʧʦʜʚʝʨʛʣʠʩʴ:  
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¶ ʜʠʥʘʤʠʢʘ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ: ʠʟʤʝʥʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʩʚʠʥʝʡ, 

ʦʚʝʮ ʠ ʢʦʟ ʚ ʨʘʟʨʝʟʝ ʧʨʠʨʦʜʥʳʭ ʟʦʥ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ;  

¶ ʜʠʥʘʤʠʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʚʘʣʦʚʳʭ ʩʙʦʨʦʚ: ʜʘʥʥʳʝ ʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʟʝʨʥʦʚʳʭ 

ʢʫʣʴʪʫʨ, ʢʘʨʪʦʬʝʣʷ ʠ ʦʚʦʱʝʡ ʩ ʚʳʷʚʣʝʥʠʝʤ ʢʨʠʪʠʯʝʩʢʠʭ ʧʝʨʠʦʜʦʚ ʨʝʟʢʦʛʦ ʩʥʠʞʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʩʦʙʳʪʠʷʤ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʦʙʱʠʭ ʪʝʥʜʝʥʮʠʡ ʧʨʠʤʝʥʷʣʩʷ ʤʝʪʦʜ ʧʦʩʪʨʦʝʥʠʷ ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ, ʘ 

ʜʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʚʟʘʠʤʦʩʚʷʟʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʘʥʘʣʠʟ ʩʠʥʭʨʦʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʡ. 

3. ʉʪʨʫʢʪʫʨʥʳʡ ʘʥʘʣʠʟ ʧʨʠʤʝʥʷʣʩʷ ʜʣʷ ʦʮʝʥʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ 

ʨʝʩʧʫʙʣʠʢʠ ʧʦ ʢʘʪʝʛʦʨʠʷʤ (ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʣʝʩʥʦʛʦ ʬʦʥʜʘ, 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʜʨ.) ʠ ʘʥʘʣʠʟʘ ʩʪʨʫʢʪʫʨʳ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʧʦ ʪʠʧʘʤ ʧʦʯʚ (ʢʘʰʪʘʥʦʚʳʝ, 

ʩʝʨʳʝ ʣʝʩʥʳʝ, ʯʝʨʥʦʟʝʤʳ, ʣʫʛʦʚʳʝ, ʧʦʡʤʝʥʥʳʝ [1, 5]. ʀʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʧʦʩʣʫʞʠʣʠ 

ʤʘʪʝʨʠʘʣʳ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʈʌ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʨʛʘʥʘ ʈʦʩʩʪʘʪʘ [1]. 

ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʠʣ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʪʝʨʨʠʪʦʨʠʠ ʠ ʚʳʷʚʠʪʴ 

ʦʛʨʘʥʠʯʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʬʘʢʪʦʨʘ ʜʣʷ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ. 

4. ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʟʦʥ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʣʦʢʘʣʠʟʘʮʠʠ 

ʨʘʡʦʥʦʚ, ʥʘʠʙʦʣʝʝ ʧʦʩʪʨʘʜʘʚʰʠʭ ʦʪ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʦʛʦʜʥʳʭ ʷʚʣʝʥʠʡ (ʟʘʩʫʭ 2010, 2015, 

2017 ʛʛ. ʠ ʧʝʨʠʦʜʦʚ ʧʦʚʳʰʝʥʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ 2018-2021 ʛʛ.). ʂʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʥʘ ʦʩʥʦʚʝ ʩʠʥʪʝʟʘ ʜʘʥʥʳʭ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʠ [1] ʠ ʚʝʜʦʤʩʪʚʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʣʦʱʘʜʷʭ ʧʦʛʠʙʰʠʭ ʧʦʩʝʚʦʚ ʧʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʨʘʡʦʥʘʤ. ɼʘʥʥʳʡ ʧʦʜʭʦʜ 

ʥʘʛʣʷʜʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʫʷʟʚʠʤʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʢ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʨʠʩʢʘʤ. 

5. ʕʢʦʥʦʤʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʧʨʠʤʝʥʷʣʩʷ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʦʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ. ʀʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ 

ʧʦʩʣʫʞʠʣʠ ʦʬʠʮʠʘʣʴʥʳʝ ʦʪʯʝʪʳ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʦ 

ʧʣʦʱʘʜʷʭ ʧʦʛʠʙʰʠʭ ʧʦʩʝʚʦʚ, ʧʦʪʝʨʷʭ ʫʨʦʞʘʷ ʠ ʬʠʥʘʥʩʦʚʳʭ ʧʦʪʝʨʷʭ 

ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ ʤʘʩʰʪʘʙʳ ʚʦʟʜʝʡʩʪʚʠʷ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʛʨʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

6. ɸʥʘʣʠʪʠʢʦ-ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʦʙʦʙʱʝʥʠʷ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ 

ʜʘʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʚʢʣʶʯʘʷ ʥʘʫʯʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʧʦ ʚʦʧʨʦʩʘʤ ʠʟʤʝʥʝʥʠʷ 

ʢʣʠʤʘʪʘ ʠ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ [2, 6, 7, 9, 10], ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ [1], 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʜʦʢʣʘʜʳ [1, 4, 5] ʠ ʚʝʜʦʤʩʪʚʝʥʥʳʝ ʦʪʯʝʪʳ. ʅʘ ʦʩʥʦʚʝ ʩʠʥʪʝʟʘ ʵʤʧʠʨʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʣʦʞʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʨʘʙʦʪʘʭ ʀʚʘʥʦʚʘ ɸ.ʃ. [6, 7],  

ʄʠʪʨʦʚʦʡ ʊ. ʩ ʩʦʘʚʪʦʨʘʤʠ [3], ʎʳʜʳʧʦʚʘ ɹ.ɿ. ʩ ʢʦʣʣʝʛʘʤʠ [5] ʠ ɸʥʜʨʝʝʚʘ ʉ.ɻ. ʩ 

ʩʦʘʚʪʦʨʘʤʠ [8], ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʚʳʚʦʜʳ ʦ ʢʦʤʧʣʝʢʩʥʦʤ ʭʘʨʘʢʪʝʨʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʜʠʥʘʤʠʢʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʝʛʠʦʥʘ. 

ʀʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ: ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ 

ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ, ʚ ʙʘʩʩʝʡʥʝ ʦʟʝʨʘ ɹʘʡʢʘʣ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʢʣʠʤʘʪʦʤ ʩ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʘʤʧʣʠʪʫʜʘʤʠ [5]. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʣʠʤʘʪʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʪʨʝʭ ʢʦʥʪʨʘʩʪʥʳʭ ʬʘʢʪʦʨʦʚ: ʩʫʭʦʛʦ ʠ 

ʭʦʣʦʜʥʦʛʦ ʢʣʠʤʘʪʘ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʦʚ, ʞʘʨʢʦʛʦ ʠ ʘʨʠʜʥʦʛʦ ʢʣʠʤʘʪʘ ʤʦʥʛʦʣʴʩʢʠʭ ʧʫʩʪʳʥʴ, ʘ 

ʪʘʢʞʝ ʚʣʘʞʥʦʛʦ ʚʣʠʷʥʠʷ ʊʠʭʦʛʦ ʦʢʝʘʥʘ [2]. ʉʨʝʜʥʝʣʝʪʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʦʩʪʘʚʣʷʝʪ +18,5ᴈ, 

ʟʠʤʥʷʷ -22ᴈ, ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʚʝʥ -1,6ᴈ, ʛʦʜʦʚʘʷ ʥʦʨʤʘ ʦʩʘʜʢʦʚ ʚ ʩʨʝʜʥʝʤ 
ʜʦʩʪʠʛʘʝʪ 244 ʤʤ [8]. ʂʣʠʤʘʪ ʨʝʛʠʦʥʘ ʦʪʣʠʯʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʛʦʜʦʚʳʤʠ ʠ ʩʫʪʦʯʥʳʤʠ 

ʘʤʧʣʠʪʫʜʘʤʠ ʪʝʤʧʝʨʘʪʫʨ ʠ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚ ʪʝʯʝʥʠʝ 

ʛʦʜʘ [5].  

ʉʦʛʣʘʩʥʦ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʎʳʜʳʧʦʚʘ ɹ.ɿ., ɻʘʨʤʘʝʚʘ ɽ.ɾ., ɻʦʤʙʦʝʚʘ ɹ.ʆ. ʠ ʩʦʘʚʪʦʨʦʚ, 

ʟʘ ʧʝʨʠʦʜ ʩ 1885 ʧʦ 2012 ʛ. ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʨʝʛʠʦʥʝ ʚʦʟʨʦʩʣʘ ʥʘ 2,0ᴈ, 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʛʣʦʙʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ 0,85ᴈ [5]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩ 1970-ʭ ʛʦʜʦʚ 

ʍʍ ʚʝʢʘ ʩʢʦʨʦʩʪʴ ʧʦʪʝʧʣʝʥʠʷ ʚ ʋʣʘʥ-ʋʜʵ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 0,36ᴈ ʟʘ ʜʝʩʷʪʠʣʝʪʠʝ [5]. 
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ʄʥʦʛʦʣʝʪʥʠʝ ʢʦʣʝʙʘʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʠʤʝʶʪ ʚʳʨʘʞʝʥʥʫʶ ʮʠʢʣʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ, 

ʦʜʥʘʢʦ ʜʣʷ ʘʛʨʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʠʙʦʣʴʰʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠʤʝʝʪ ʚʦʟʨʦʩʰʘʷ ʚ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ ʯʘʩʪʦʪʘ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ [8]. 

ʊʨʘʜʠʮʠʦʥʥʳʤʠ ʣʠʤʠʪʠʨʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ɹʫʨʷʪʠʠ 

ʚʳʩʪʫʧʘʶʪ ʢʨʘʪʢʦʩʪʴ ʪʝʧʣʦʛʦ ʧʝʨʠʦʜʘ, ʚʝʩʝʥʥʠʝ ʠ ʦʩʝʥʥʠʝ ʟʘʤʦʨʦʟʢʠ, ʠʟʤʝʥʯʠʚʳʡ ʭʘʨʘʢʪʝʨ 

ʣʝʪʥʝʡ ʧʦʛʦʜʳ, ʘ ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ ï ʟʘʩʫʭʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ (ʜʦ ʩʝʤʠ ʤʝʩʷʮʝʚ) 

çʙʝʩʧʘʰʝʥʥʳʡè ʧʝʨʠʦʜ [1, 11]. ɺ ʫʩʣʦʚʠʷʭ ʥʘʙʣʶʜʘʝʤʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʢʘʢ 

ʦʪʤʝʯʘʶʪ ʀʚʘʥʦʚ ɸ.ʃ. [6, 7] ʠ ʄʠʪʨʦʚʘ ʊ. ʩ ʩʦʘʚʪʦʨʘʤʠ [3], ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʈʦʩʩʠʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ɹʫʨʷʪʠʠ, ʦʩʪʘʝʪʩʷ ʫʷʟʚʠʤʳʤ ʢ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʷʚʣʝʥʠʷʤ ʚʩʣʝʜʩʪʚʠʝ ʥʝʜʦʩʪʘʪʦʯʥʦʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʘʱʝʥʥʦʩʪʠ ʦʪʨʘʩʣʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʥʳʡ ʢʦʤʧʣʝʢʩʥʳʡ ʤʝʪʦʜʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʦʙʝʩʧʝʯʠʣ 

ʤʥʦʛʦʘʩʧʝʢʪʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʟʚʦʣʠʚ ʥʝ ʪʦʣʴʢʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʬʘʢʪʳ ʜʠʥʘʤʠʢʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʦ ʠ ʚʳʷʚʠʪʴ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʚ ʩʠʩʪʝʤʝ 

çʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ï ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʧʦʛʦʜʥʳʝ ʷʚʣʝʥʠʷ ï 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦè ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʟʘ ʪʨʠʜʮʘʪʠʣʝʪʥʠʡ 

ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʩʝʣʴʩʢʦʤʫ ʭʦʟʷʡʩʪʚʫ ʈʝʩʧʫʙʣʠʢʠ 

ɹʫʨʷʪʠʷ ʟʘ ʧʝʨʠʦʜ 1990-2021 ʛʛ. ʚ ʢʦʥʪʝʢʩʪʝ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʦʛʦʜʥʳʭ ʷʚʣʝʥʠʡ ʧʦʟʚʦʣʠʣ ʧʦʣʫʯʠʪʴ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʧʦʩʪʘʚʣʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɼʠʥʘʤʠʢʘ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʢʦʥʪʝʢʩʪʝ 

ʧʨʠʨʦʜʥʦ-ʟʦʥʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʪʝʨʨʠʪʦʨʠʠ. 

ɸʥʘʣʠʟ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʘʛʨʘʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘ ʧʝʨʠʦʜ 

1990-2021 ʛʛ. ʚʳʷʚʠʣ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʜʠʥʘʤʠʢʝ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ ʠ ʫʨʦʞʘʡʥʦʩʪʠ 

ʢʫʣʴʪʫʨ ʤʝʞʜʫ ʧʨʠʨʦʜʥʳʤʠ ʟʦʥʘʤʠ ʨʝʩʧʫʙʣʠʢʠ [1]. 

ʆʙʱʝʨʝʩʧʫʙʣʠʢʘʥʩʢʠʝ ʜʘʥʥʳʝ (ʨʠʩ. 1) ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʝ ʩʦʢʨʘʱʝʥʠʝ 

ʧʦʛʦʣʦʚʴʷ ʚ 1990-ʝ ʛʦʜʳ: ʯʠʩʣʝʥʥʦʩʪʴ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (ʂʈʉ) ʩʥʠʟʠʣʘʩʴ ʩ 821,4 ʪʳʩ. 

ʛʦʣʦʚ ʚ 1990 ʛ. ʜʦ 314,9 ʪʳʩ. ʛʦʣʦʚ ʚ 2000 ʛ. (ʥʘ 61,6 %), ʦʚʝʮ ʠ ʢʦʟ ï ʩ 2765,3 ʪʳʩ. ʜʦ 453,4 ʪʳʩ. 

ʛʦʣʦʚ (ʥʘ 83,6 %) [1]. ʉ ʩʝʨʝʜʠʥʳ 2000-ʭ ʛʦʜʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʤʝʜʣʝʥʥʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷ: ʢ 2021 ʛ. 

ʧʦʛʦʣʦʚʴʝ ʂʈʉ ʩʦʩʪʘʚʠʣʦ 285,6 ʪʳʩ. ʛʦʣʦʚ, ʦʚʝʮ ʠ ʢʦʟ ï 789,8 ʪʳʩ. ʛʦʣʦʚ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʥʠʞʝ ʫʨʦʚʥʷ 1990 ʛ. [1]. 

 

 

ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʠʢʘ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʫʨʷʪʠʷ (1990-2021 ʛʛ., ʪʳʩ. 
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ʆʜʥʘʢʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʚ ʨʘʟʨʝʟʝ ʧʨʠʨʦʜʥʳʭ ʟʦʥ ʧʦʢʘʟʘʣ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ. ʈʝʟʢʦʝ ʩʦʢʨʘʱʝʥʠʝ ʧʦʛʦʣʦʚʴʷ ʦʚʝʮ ʠ ʢʦʟ ʚ 1990-ʝ ʛʦʜʳ ʚ 

ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʪʨʦʥʫʣʦ ʶʞʥʳʝ ʩʫʭʦʩʪʝʧʥʳʝ ʨʘʡʦʥʳ (ɼʞʠʜʠʥʩʢʠʡ, ʉʝʣʝʥʛʠʥʩʢʠʡ), 

ʛʜʝ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʩʦʚʧʘʣ ʧʦ ʚʨʝʤʝʥʠ ʩ ʩʝʨʠʝʡ ʟʘʩʫʰʣʠʚʳʭ ʣʝʪ 1995-1999 ʛʛ., ʯʪʦ 

ʧʨʠʚʝʣʦ ʢ ʢʨʠʪʠʯʝʩʢʦʤʫ ʧʦʜʨʳʚʫ ʢʦʨʤʦʚʦʡ ʙʘʟʳ [1, 9]. ʅʘʧʨʦʪʠʚ, ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ 

(ʀʚʦʣʛʠʥʩʢʠʡ, ʊʘʨʙʘʛʘʪʘʡʩʢʠʡ, ʂʘʙʘʥʩʢʠʡ ʨʘʡʦʥʳ) ʩ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ 

(ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ 600-650 ʤʤ) ʠ ʙʣʠʟʦʩʪʴʶ ʢ ʨʝʛʠʦʥʘʣʴʥʦʤʫ ʨʳʥʢʫ ʩʙʳʪʘ 

(ʛ. ʋʣʘʥ-ʋʜʵ) ʧʦʛʦʣʦʚʴʝ ʂʈʉ ʩʦʢʨʘʪʠʣʦʩʴ ʤʝʥʝʝ ʟʥʘʯʠʪʝʣʴʥʦ ï ʥʘ 45-52 %, ʘ ʢ 2010-ʤ ʛʦʜʘʤ 

ʥʘʯʘʣʩʷ ʝʛʦ ʧʦʩʪʝʧʝʥʥʳʡ ʨʦʩʪ [1]. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʫʨʦʞʘʡʥʦʩʪʠ ʩʝʣʴʭʦʟ ʢʫʣʴʪʫʨ (ʨʠʩ. 2) ʚʳʷʚʠʣ ʚʳʨʘʞʝʥʥʫʶ 

ʮʠʢʣʠʯʥʦʩʪʴ ʩ ʢʨʠʪʠʯʝʩʢʠʤʠ ʧʨʦʚʘʣʘʤʠ, ʩʦʚʧʘʜʘʶʱʠʤʠ ʩ ʧʝʨʠʦʜʘʤʠ ʟʘʩʫʭ [1]. ʆʩʦʙʝʥʥʦ 

ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʩ 13,4 ʮ/ʛʘ ʚ 1995 ʛ. ʜʦ 11,2 ʮ/ʛʘ ʚ 2000 ʛ. ʠ ʜʘʣʝʝ ʜʦ 8,7 ʮ/ʛʘ 

ʚ 2010 ʛ. (ʛʦʜ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʡ ʟʘʩʫʭʠ) ʥʘʠʙʦʣʝʝ ʦʪʯʝʪʣʠʚʦ ʧʨʦʷʚʠʣʦʩʴ ʚ ʶʞʥʳʭ ʩʪʝʧʥʳʭ 

ʨʘʡʦʥʘʭ (ɹʠʯʫʨʩʢʠʡ, ʄʫʭʦʨʰʠʙʠʨʩʢʠʡ, ʂʷʭʪʠʥʩʢʠʡ), ʛʜʝ ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 300 ʤʤ [1, 12]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʘʣʦʚʦʡ ʩʙʦʨ ʟʝʨʥʦʚʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʫʨʦʞʘʡʥʦʩʪʴʶ, 

ʥʦ ʠ ʧʦʩʝʚʥʳʤʠ ʧʣʦʱʘʜʷʤʠ, ʢʦʪʦʨʳʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʦʚʘʣʠ ʚ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ. ʊʘʢ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʥʠʟʢʫʶ ʫʨʦʞʘʡʥʦʩʪʴ ʚ 2010 ʛʦʜʫ, ʚʘʣʦʚʦʡ ʩʙʦʨ ʦʢʘʟʘʣʩʷ ʚʳʰʝ, ʯʝʤ ʚ 2015 ʛʦʜʫ, 

ʟʘ ʩʯʝʪ ʙʦʣʴʰʠʭ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ. ɸʥʘʣʦʛʠʯʥʦ, ʚ 2000 ʛʦʜʫ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ 

ʫʨʦʞʘʡʥʦʩʪʠ ʚʳʩʦʢʠʡ ʚʘʣʦʚʦʡ ʩʙʦʨ ʙʳʣ ʦʙʝʩʧʝʯʝʥ ʟʘ ʩʯʝʪ ʨʘʩʰʠʨʝʥʠʷ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʚ 

ʧʦʩʪʢʨʠʟʠʩʥʳʡ ʧʝʨʠʦʜ. 

 

 

ʈʠʩʫʥʦʢ 2 ï ɼʠʥʘʤʠʢʘ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʚʘʣʦʚʳʭ ʩʙʦʨʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ 

(1990-2021 ʛʛ., ʪʳʩ. ʪʦʥʥ) 

 

ɺ ʧʝʨʠʦʜ 2018-2021 ʛʛ., ʭʘʨʘʢʪʝʨʠʟʦʚʘʚʰʠʡʩʷ ʧʦʚʳʰʝʥʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ, 

ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʦʚʳʭ ʚ ʩʨʝʜʥʝʤ ʧʦ ʨʝʩʧʫʙʣʠʢʝ ʚʦʟʨʦʩʣʘ ʜʦ 15,2-16,8 ʮ/ʛʘ, ʦʜʥʘʢʦ ʢʘʯʝʩʪʚʦ 

ʟʝʨʥʘ ʩʥʠʟʠʣʦʩʴ ʚʩʣʝʜʩʪʚʠʝ ʥʘʨʫʰʝʥʠʷ ʩʨʦʢʦʚ ʫʙʦʨʢʠ ʠʟ-ʟʘ ʟʘʪʷʞʥʳʭ ʜʦʞʜʝʡ ʚ ʘʚʛʫʩʪʝ-

ʩʝʥʪʷʙʨʝ [1, 12]. ʃʝʩʦʩʪʝʧʥʘʷ ʟʦʥʘ ʩ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʫʩʣʦʚʠʷʤʠ (650 ʤʤ ʦʩʘʜʢʦʚ, ʩʫʤʤʘ 

ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ 1800ᴈ) ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʫʶ ʫʨʦʞʘʡʥʦʩʪʴ 
ʢʘʨʪʦʬʝʣʷ (120-145 ʮ/ʛʘ) ʠ ʦʚʦʱʝʡ (180-220 ʮ/ʛʘ) ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʭʦʩʪʝʧʥʳʤʠ ʨʘʡʦʥʘʤʠ (80-

95 ʮ/ʛʘ ʠ 110-140 ʮ/ʛʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) [1]. 

ʉʠʩʪʝʤʘʪʠʟʘʮʠʷ ʜʘʥʥʳʭ ʦ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʩʣʦʞʠʚʰʝʡʩʷ ʦʪʨʘʩʣʝʚʦʡ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. ɺ ʦʩʥʦʚʫ ʧʦʣʦʞʝʥʦ ʨʘʡʦʥʠʨʦʚʘʥʠʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ 

ʚ ʨʘʙʦʪʘʭ ʎʳʜʳʧʦʚʘ ɹ.ɿ. ʩ ʩʦʘʚʪʦʨʘʤʠ [5] ʠ ʚ ʵʥʮʠʢʣʦʧʝʜʠʯʝʩʢʠʭ ʠʟʜʘʥʠʷʭ [2], ʩ 

ʘʢʪʫʘʣʠʟʘʮʠʝʡ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʜʦʢʣʘʜʘ 

[10]. 
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ʊʘʙʣʠʮʘ 1 ï ɿʦʥʘʣʴʥʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ  

ʇʨʠʨʦʜʥʘʷ ʟʦʥʘ ʇʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ 

ʆʩʥʦʚʥʳʝ ʦʪʨʘʩʣʠ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ 

ɺʦʩʪʦʯʥʘʷ 

ʩʫʭʦʩʪʝʧʥʘʷ 

(ʍʦʨʠʥʩʢʠʡ, 

ʂʠʞʠʥʛʠʥʩʢʠʡ) 

ʂʣʠʤʘʪ ʜʦʣʠʥʥʦ-ʧʨʝʜʛʦʨʥʳʡ. 

ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ ʠ 

ʚʣʘʛʠ (200-400 ʤʤ). 

-ʨʦʞʴ (ʷʨʦʚʘʷ) 

-ʷʯʤʝʥʴ 

-ʢʘʨʪʦʬʝʣʴ 

-ʢʦʥʝʚʦʜʩʪʚʦ 

-ʦʚʮʝʚʦʜʩʪʚʦ 

ʖʞʥʘʷ 

ʩʫʭʦʩʪʝʧʥʘʷ 

(ʉʝʣʝʥʛʠʥʩʢʠʡ, 

ɼʞʠʜʠʥʩʢʠʡ) 

ʇʨʝʦʙʣʘʜʘʝʪ ʢʣʠʤʘʪ ʩʨʝʜʥʝʛʦʨʠʡ. 

ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʷʥʚʘʨʷ ï 

-25 ᴈ, ʠʶʣʷ ï + 17 ᴈ. 

ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ 

ï 400 ʤʤ. 

-ʦʚʝʩ 

-ʦʙʣʝʧʠʭʘ 

-ʤʷʩʦ-ʤʦʣʦʯʥʦʝ 

ʩʢʦʪʦʚʦʜʩʪʚʦ 

-ʦʚʮʝʚʦʜʩʪʚʦ 

ʉʝʚʝʨʥʘʷ 

ʩʫʭʦʩʪʝʧʥʘʷ 

(ɹʘʨʛʫʟʠʥʩʢʠʡ) 

ʇʨʝʦʙʣʘʜʘʝʪ ʢʣʠʤʘʪ ʢʦʪʣʦʚʠʥ, 

ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʷʥʚʘʨʷ ï  

-26 ᴈ, ʠʶʣʷ ï +19 ᴈ, ʢʦʣ-ʚʦ 

ʦʩʘʜʢʦʚ ï 300 ʤʤ. 

-ʢʘʨʪʦʬʝʣʴ - ʢʦʥʝʚʦʜʩʪʚʦ 

ʖʞʥʘʷ ʩʪʝʧʥʘʷ 

(ʂʷʭʪʠʥʩʢʠʡ, 

ɹʠʯʫʨʩʢʠʡ, 

ʄʫʭʦʨʰʠʙʠʨʩʢʠʡ) 

ʂʣʠʤʘʪ ʰʠʨʦʢʠʭ ʜʦʣʠʥ ʠ ʨʘʚʥʠʥ, 

ʢʦʣ-ʚʦ ʦʩʘʜʢʦʚ ï 300 ʤʤ, ʨʘʟʚʠʪʠʝ 

ʚʝʪʨʦʚʦʡ ʠ ʚʦʜʥʦʡ ʵʨʦʟʠʠ ʧʦʯʚ 

-ʦʚʝʩ 

-ʧʰʝʥʠʮʘ 

-ʷʯʤʝʥʴ 

-ʛʨʝʯʠʭʘ 

-ʛʦʨʦʭ 

-ʢʘʨʪʦʬʝʣʴ 

-ʦʚʦʱʠ 

-ʦʚʮʝʚʦʜʩʪʚʦ 

-ʢʦʥʝʚʦʜʩʪʚʦ 

-ʩʚʠʥʦʚʦʜʩʪʚʦ 

-ʩʢʦʪʦʚʦʜʩʪʚʦ 

ʉʝʚʝʨʥʘʷ ʩʪʝʧʥʘʷ 

(ʆʢʠʥʩʢʠʡ, 

ʄʫʡʩʢʠʡ) 

ʂʣʠʤʘʪ ʩʨʝʜʥʝʛʦʨʠʡ ʠ 

ʚʳʩʦʢʦʛʦʨʠʡ, ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʷʥʚʘʨʷ ï -28 ᴈ, ʠʶʣʷ ï +15 ᴈ, 

ʛʦʜʦʚʦʝ ʢʦʣ-ʚʦ ʦʩʘʜʢʦʚ ï 800 ʤʤ. 

-ʦʚʝʩ 

-ʷʯʤʝʥʴ 

-ʢʘʨʪʦʬʝʣʴ 

-ʤʷʩʦ-ʤʦʣʦʯʥʦʝ 

ʩʢʦʪʦʚʦʜʩʪʚʦ 

-ʪʘʙʫʥʥʦʝ  

ʢʦʥʝʚʦʜʩʪʚʦ 

-ʷʢʦʚʦʜʩʪʚʦ 

ʃʝʩʦʩʪʝʧʥʘʷ 

(ʇʨʠʙʘʡʢʘʣʴʩʢʠʡ, 

ʊʘʨʙʘʛʘʪʘʡʩʢʠʡ, 

ʂʘʙʘʥʩʢʠʡ, 

ʀʚʦʣʛʠʥʩʢʠʡ, 

ɿʘʠʛʨʘʝʚʩʢʠʡ) 

ʇʨʝʦʙʣʘʜʘʝʪ ʢʣʠʤʘʪ ʩʨʝʜʥʝʛʦʨʠʡ, 

ʩʦ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚ 

ʷʥʚʘʨʝ -22 ᴈ, ʚ ʠʶʣʝ ï +15 ᴈ. ʂʦʣ-

ʚʦ ʦʩʘʜʢʦʚ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 

650 ʤʤ. 

-ʧʰʝʥʠʮʘ 

-ʦʚʝʩ 

-ʷʯʤʝʥʴ 

-ʢʘʨʪʦʬʝʣʴ 

-ʦʚʦʱʠ 

-ʢʦʨʤʦʚʳʝ 

-ʩʚʠʥʦʚʦʜʩʪʚʦ 

-ʢʦʥʝʚʦʜʩʪʚʦ 

-ʤʷʩʥʦʝ ʠ 

ʤʦʣʦʯʥʦʝ 

ʩʢʦʪʦʚʦʜʩʪʚʦ 

-ʦʚʮʝʚʦʜʩʪʚʦ 

ɿʘʧʘʜʥʘʷ 

ʣʝʩʦʩʪʝʧʥʘʷ 

(ɿʘʢʘʤʝʥʩʢʠʡ, 

ɽʨʘʚʥʠʥʩʢʠʡ, 

ʊʫʥʢʠʥʩʢʠʡ) 

ʊʠʧ ʢʣʠʤʘʪʘ ʩʨʝʜʥʝʛʦʨʠʡ ʠ ʛʦʨʥʳʭ 

ʜʦʣʠʥ, ʢʦʣ-ʚʦ ʦʩʘʜʢʦʚ ï 600 ʤʤ 

-ʢʘʨʪʦʬʝʣʴ 

-ʦʚʦʱʠ 

-ʟʝʨʥʦʚʳʝ 

-ʤʷʩʥʦʝ 

ʩʢʦʪʦʚʦʜʩʪʚʦ 

-ʦʚʮʝʚʦʜʩʪʚʦ 

-ʢʦʥʝʚʦʜʩʪʚʦ 

-ʩʚʠʥʦʚʦʜʩʪʚʦ 

ɻʦʨʥʦ-ʪʘʝʞʥʘʷ 

(ʉʝʚʝʨʦ-

ɹʘʡʢʘʣʴʩʢʠʡ, 

ɹʘʫʥʪʦʚʩʢʠʡ, 

ʂʫʨʫʤʢʘʥʩʢʠʡ) 

ɹʝʟʤʦʨʦʟʥʳʡ ʧʝʨʠʦʜ 30-45ʜʥʝʡ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʘ ʟʦʥʘ ʚʝʯʥʦʡ 

ʤʝʨʟʣʦʪʳ. ʆʩʥʦʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ (800-900 ʤʤ) ʧʨʠʭʦʜʠʪʩʷ 

ʥʘ ʠʶʣʴ-ʘʚʛʫʩʪ ï ʚʨʝʤʷ, ʩʚʷʟʘʥʥʦʝ 

ʩ ʟʘʛʦʪʦʚʢʦʡ ʢʦʨʤʦʚ ʜʣʷ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 

-ʷʨʦʚʘʷ 

ʧʰʝʥʠʮʘ 

-ʷʯʤʝʥʴ 

-ʛʨʝʯʠʭʘ 

-ʤʷʩʥʦʝ 

ʩʢʦʪʦʚʦʜʩʪʚʦ 

-ʦʣʝʥʝʚʦʜʩʪʚʦ 

-ʢʦʥʝʚʦʜʩʪʚʦ 

ʀʩʪʦʯʥʠʢʠ: [1, 9, 11, 12] 

*ɻʂʆ ï ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ; **ʉɸʊ ï ʩʫʤʤʘ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ 10ᴈ. 
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ɸʥʘʣʠʟ ʪʘʙʣʠʮʳ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʤʠ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʨʠʩʢʘʤ 

ʷʚʣʷʶʪʩʷ ʶʞʥʳʝ ʩʫʭʦʩʪʝʧʥʳʝ ʠ ʩʪʝʧʥʳʝ ʨʘʡʦʥʳ, ʛʜʝ ʩʦʯʝʪʘʥʠʝ ʥʠʟʢʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ 

(250-320 ʤʤ) ʠ ʚʳʩʦʢʦʡ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʟʘʩʫʭ (1 ʨʘʟ ʚ 2-4 ʛʦʜʘ) ʩʦʟʜʘʝʪ ʢʨʠʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ 

ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ [1, 9]. 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ. 

ʆʮʝʥʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʦʪ ʟʘʩʫʭ ʠ ʧʝʨʠʦʜʦʚ ʘʥʦʤʘʣʴʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʦʩʥʦʚʘʥʘ 

ʥʘ ʜʘʥʥʳʭ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʠ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʜʦʢʣʘʜʘ [8].  

ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ ʚʦʰʣʘ ʚ ʧʝʨʝʯʝʥʴ 27 ʩʫʙʲʝʢʪʦʚ ʈʌ, ʧʦʥʝʩʰʠʭ ʥʘʠʙʦʣʝʝ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʨʦʥ ʦʪ ʟʘʩʫʭʠ 2010 ʛʦʜʘ [8]. ɺ ʩʪʝʧʥʳʭ ʠ ʩʫʭʦʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ ʙʳʣ ʧʦʣʥʦʩʪʴʶ 

ʧʦʪʝʨʷʥ ʫʨʦʞʘʡ ʥʘ ʧʣʦʱʘʜʠ ʩʚʳʰʝ 50 ʪʳʩ. ʛʘ, ʦʮʝʥʦʯʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʩʦʩʪʘʚʠʣ 

483,6 ʤʣʥ ʨʫʙʣʝʡ [8]. ʂʨʠʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʩʣʦʞʠʣʘʩʴ ʚ ʍʦʨʠʥʩʢʦʤ, ʂʠʞʠʥʛʠʥʩʢʦʤ, 

ɹʠʯʫʨʩʢʦʤ ʠ ʄʫʭʦʨʰʠʙʠʨʩʢʦʤ ʨʘʡʦʥʘʭ, ʛʜʝ ʫʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʦʚʳʭ ʫʧʘʣʘ ʜʦ 3,5-5,2 ʮ/ʛʘ (ʚ 2-

3 ʨʘʟʘ ʥʠʞʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ) [1]. ɼʝʬʠʮʠʪ ʢʦʨʤʦʚ ʧʨʠʚʝʣ ʢ ʚʳʥʫʞʜʝʥʥʦʤʫ ʟʘʙʦʶ 

ʩʢʦʪʘ: ʧʦʛʦʣʦʚʴʝ ʂʈʉ ʚ ʵʪʠʭ ʨʘʡʦʥʘʭ ʩʦʢʨʘʪʠʣʦʩʴ ʥʘ 8-12 % ʟʘ 2010-2011 ʛʛ. [1]. 

ʇʦʚʪʦʨʥʘʷ ʟʘʩʫʭʘ ʚ 2015 ʛʦʜʫ ʟʘʪʨʦʥʫʣʘ ʪʝ ʞʝ ʨʘʡʦʥʳ. ʇʣʦʱʘʜʴ ʧʦʛʠʙʰʠʭ ʧʦʩʝʚʦʚ 

ʩʦʩʪʘʚʠʣʘ 38,2 ʪʳʩ. ʛʘ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ð 287,3 ʤʣʥ ʨʫʙʣʝʡ [8]. ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ 

ʧʝʨʠʦʜʘ ʩʪʘʣʦ ʩʦʯʝʪʘʥʠʝ ʚʝʩʝʥʥʝ-ʣʝʪʥʝʡ ʟʘʩʫʭʠ ʩ ʨʘʥʥʠʤʠ ʦʩʝʥʥʠʤʠ ʟʘʤʦʨʦʟʢʘʤʠ ʚ ʢʦʥʮʝ 

ʘʚʛʫʩʪʘ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʛʠʙʝʣʠ ʧʦʟʜʥʠʭ ʧʦʩʝʚʦʚ ʢʘʨʪʦʬʝʣʷ ʠ ʦʚʦʱʝʡ ʚ ʯʘʩʪʥʦʤ ʩʝʢʪʦʨʝ [8].  

ɺ 2017 ʛʦʜʫ ʥʘʠʙʦʣʝʝ ʧʦʩʪʨʘʜʘʣʠ ʶʞʥʳʝ ʨʘʡʦʥʳ. ɹʳʣʦ ʩʧʠʩʘʥʦ 56 % ʧʣʦʱʘʜʝʡ 

ʷʨʦʚʦʛʦ ʩʝʚʘ (39 944 ʛʘ), ʛʠʙʝʣʴ ʧʦʩʝʚʦʚ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʥʘ 69,7 ʪʳʩ. ʛʘ, ʧʨʷʤʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ 

ʫʱʝʨʙ ʩʦʩʪʘʚʠʣ 309,5 ʤʣʥ ʨʫʙʣʝʡ [8]. ɺ ɼʞʠʜʠʥʩʢʦʤ ʠ ʉʝʣʝʥʛʠʥʩʢʦʤ ʨʘʡʦʥʘʭ ʦʪʤʝʯʘʣʘʩʴ 

ʤʘʩʩʦʚʘʷ ʛʠʙʝʣʴ ʝʩʪʝʩʪʚʝʥʥʳʭ ʪʨʘʚʦʩʪʦʝʚ ʥʘ ʧʘʩʪʙʠʱʘʭ, ʯʪʦ ʧʦʪʨʝʙʦʚʘʣʦ ʟʘʢʫʧʢʠ ʢʦʨʤʦʚ ʠʟ 

ʩʦʩʝʜʥʠʭ ʨʝʛʠʦʥʦʚ [8]. 

ɺ ʧʨʦʪʠʚʦʚʝʩ ʟʘʩʫʰʣʠʚʳʤ ʛʦʜʘʤ, ʧʝʨʠʦʜ 2018-2021 ʛʛ. ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʦʙʠʣʴʥʳʤʠ 

ʦʩʘʜʢʘʤʠ ʚ ʠʶʣʝ-ʘʚʛʫʩʪʝ, ʯʪʦ ʥʘʨʫʰʠʣʦ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʨʦʢʠ [8]. ʋʩʪʘʥʦʚʠʚʰʘʷʩʷ 

ʜʦʞʜʣʠʚʘʷ ʧʦʛʦʜʘ ʧʦʟʚʦʣʠʣʘ ʥʘʯʘʪʴ ʟʘʛʦʪʦʚʢʫ ʢʦʨʤʦʚ ʫʞʝ ʚ ʥʘʯʘʣʝ ʠʶʣʷ ʙʣʘʛʦʜʘʨʷ 

ʠʥʪʝʥʩʠʚʥʦʤʫ ʪʨʘʚʦʩʪʦʶ, ʦʜʥʘʢʦ ʢʘʯʝʩʪʚʦ ʩʝʥʘ ʩʥʠʟʠʣʦʩʴ ʠʟ-ʟʘ ʤʥʦʛʦʢʨʘʪʥʳʭ ʧʝʨʝʨʳʚʦʚ ʚ 

ʩʫʰʢʝ [8]. ɺ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʟʘʪʷʞʥʳʝ ʜʦʞʜʠ ʚ ʧʝʨʠʦʜ ʫʙʦʨʢʠ (ʘʚʛʫʩʪ-ʩʝʥʪʷʙʨʴ) ʧʨʠʚʝʣʠ ʢ 

ʧʦʪʝʨʷʤ ʟʝʨʥʘ ʦʪ ʧʨʦʨʘʩʪʘʥʠʷ ʥʘ ʢʦʨʥʶ ʠ ʨʘʟʚʠʪʠʷ ʛʨʠʙʢʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʩʦʙʝʥʥʦ ʚ 

ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ [8].  

ʉʫʤʤʘʨʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʦʪ ʪʨʝʭ ʟʘʩʫʭ (2010, 2015, 2017 ʛʛ.) ʩʦʩʪʘʚʠʣ ʙʦʣʝʝ 

1,08 ʤʣʨʜ ʨʫʙʣʝʡ, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ 18-20 % ʩʨʝʜʥʝʛʦʜʦʚʦʛʦ ʦʙʲʝʤʘ ʚʘʣʦʚʦʡ ʧʨʦʜʫʢʮʠʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʨʝʩʧʫʙʣʠʢʠ ʟʘ ʵʪʦʪ ʧʝʨʠʦʜ [1, 12]. ʂʦʩʚʝʥʥʳʝ ʧʦʪʝʨʠ (ʩʥʠʞʝʥʠʝ ʧʦʛʦʣʦʚʴʷ 

ʩʢʦʪʘ, ʜʝʛʨʘʜʘʮʠʷ ʧʘʩʪʙʠʱ, ʨʦʩʪ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʭʦʟʷʡʩʪʚ) ʦʮʝʥʠʚʘʶʪʩʷ ʝʱʝ ʚ 1,5-2 ʨʘʟʘ 

ʚʳʰʝ [8]. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʫʷʟʚʠʤʦʩʪʠ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʨʠʩʢʘʤ. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʦ ʜʠʥʘʤʠʢʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʧʨʠʨʦʜʥʦ-ʟʦʥʘʣʴʥʳʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʩʣʝʜʫʶʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʠʩʢʦʚ.  

ʖʞʥʳʝ ʩʫʭʦʩʪʝʧʥʳʝ ʠ ʩʪʝʧʥʳʝ ʨʘʡʦʥʳ (ʍʦʨʠʥʩʢʠʡ, ʂʠʞʠʥʛʠʥʩʢʠʡ, ɹʠʯʫʨʩʢʠʡ, 

ʄʫʭʦʨʰʠʙʠʨʩʢʠʡ, ɼʞʠʜʠʥʩʢʠʡ) ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʥʘʠʚʳʩʰʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʟʘʩʫʭʘʤ [1, 

9, 12]. ɿʘ ʧʝʨʠʦʜ 1990-2021 ʛʛ. ʚ ʵʪʠʭ ʨʘʡʦʥʘʭ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 9-11 ʣʝʪ ʩ ʢʨʠʪʠʯʝʩʢʠ ʥʠʟʢʦʡ 

ʫʨʦʞʘʡʥʦʩʪʴʶ (ʥʠʞʝ 8 ʮ/ʛʘ), ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ ʪʨʝʪʠ ʥʘʙʣʶʜʘʝʤʦʛʦ ʧʝʨʠʦʜʘ [1]. 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʚ ʜʘʥʥʳʭ ʨʘʡʦʥʘʭ ʜʦʩʪʠʛʘʝʪ 45-52 %, ʯʪʦ ʚ 2-

2,5 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ (18-25 %) [1]. 

ʃʝʩʦʩʪʝʧʥʘʷ ʟʦʥʘ (ʀʚʦʣʛʠʥʩʢʠʡ, ʊʘʨʙʘʛʘʪʘʡʩʢʠʡ, ɿʘʠʛʨʘʝʚʩʢʠʡ, ʂʘʙʘʥʩʢʠʡ ʨʘʡʦʥʳ) 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʙʣʘʛʦʜʘʨʷ ʙʦʣʴʰʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʦʩʘʜʢʦʚ 

(600-650 ʤʤ) [1, 12]. ʆʜʥʘʢʦ ʚ ʛʦʜʳ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ (2018-2021 ʛʛ.) ʵʪʠ ʨʘʡʦʥʳ 

ʦʢʘʟʘʣʠʩʴ ʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʧʝʨʝʫʚʣʘʞʥʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʟʘʩʫʰʣʠʚʳʤʠ ʶʞʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ [8].  
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ɻʦʨʥʦ-ʪʘʝʞʥʳʝ ʨʘʡʦʥʳ (ʉʝʚʝʨʦ-ɹʘʡʢʘʣʴʩʢʠʡ, ɹʘʫʥʪʦʚʩʢʠʡ, ʂʫʨʫʤʢʘʥʩʢʠʡ) 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʦʜʚʝʨʞʝʥʳ ʟʘʩʫʭʘʤ ʠʟ-ʟʘ ʚʳʩʦʢʦʛʦ ʫʚʣʘʞʥʝʥʠʷ (700-900 ʤʤ), ʦʜʥʘʢʦ ʢʨʘʡʥʝ 

ʦʛʨʘʥʠʯʝʥʥʳʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ (30-45 ʜʥʝʡ ʙʝʟʤʦʨʦʟʥʦʛʦ ʧʝʨʠʦʜʘ) ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ ʨʝʟʢʦ ʣʠʤʠʪʠʨʫʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʟʝʤʣʝʜʝʣʠʷ [1, 11].  

ɸʥʘʣʠʟ ʩʠʥʭʨʦʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʶʞʥʳʭ ʩʫʭʦʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ 78-83 % 

ʩʣʫʯʘʝʚ ʨʝʟʢʦʛʦ ʧʘʜʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ (ʙʦʣʝʝ ʯʝʤ ʥʘ 30 % ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ) 

ʩʦʚʧʘʜʘʶʪ ʩ ʛʦʜʘʤʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʟʘʩʫʭ [1, 12]. ɺ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ʵʪʘ ʩʚʷʟʴ ʤʝʥʝʝ 

ʚʳʨʘʞʝʥʘ (52-58 %), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʴʰʝʡ ʨʦʣʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ [1]. 

ʇʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʘʜʘʧʪʘʮʠʠ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ. 

ʅʘ ʦʩʥʦʚʝ ʚʳʷʚʣʝʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʫʷʟʚʠʤʦʩʪʠ ʠ ʘʥʘʣʠʟʘ 

ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʦʪʨʘʩʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʘʜʘʧʪʘʮʠʠ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ: 

1. ʈʘʟʚʠʪʠʝ ʤʝʣʠʦʨʘʮʠʠ ʚ ʟʦʥʘʭ ʤʘʢʩʠʤʘʣʴʥʦʡ ʫʷʟʚʠʤʦʩʪʠ. ɼʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ 

ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʧʦʢʘʟʳʚʘʶʪ ʢʨʠʪʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ: ʢ 2019 ʛ. ʣʠʰʴ 7,5 % ʦʨʦʰʘʝʤʳʭ 

ʟʝʤʝʣʴ ʥʘʭʦʜʠʣʠʩʴ ʚ ʭʦʨʦʰʝʤ ʩʦʩʪʦʷʥʠʠ, 27,6 % ï ʚ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ [1, 4]. ɺ ʶʞʥʳʭ 

ʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ (ɹʠʯʫʨʩʢʠʡ, ʄʫʭʦʨʰʠʙʠʨʩʢʠʡ) ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ 

ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʥʘ ʧʣʦʱʘʜʠ 15-20 ʪʳʩ. ʛʘ ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʧʦʪʝʨʠ ʫʨʦʞʘʷ ʚ ʟʘʩʫʰʣʠʚʳʝ 

ʛʦʜʳ ʥʘ 40-50 % [4].  

2. ɼʠʚʝʨʩʠʬʠʢʘʮʠʷ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʚʥʝʜʨʝʥʠʝ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʢʫʣʴʪʫʨ. ɺ 

ʩʫʭʦʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ ʮʝʣʝʩʦʦʙʨʘʟʝʥ ʧʝʨʝʭʦʜ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʟʝʨʥʦʚʳʭ ʢ ʙʦʣʝʝ 

ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʤ ʢʫʣʴʪʫʨʘʤ (ʧʨʦʩʦ, ʩʦʨʛʦ) ʠ ʨʘʩʰʠʨʝʥʠʝ ʧʣʦʱʘʜʝʡ ʧʦʜ ʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ, 

ʦʙʦʛʘʱʘʶʱʠʝ ʧʦʯʚʫ ʘʟʦʪʦʤ [6, 7]. ʆʧʳʪ ʩʦʩʝʜʥʠʭ ʨʝʛʠʦʥʦʚ ʉʠʙʠʨʠ ʧʦʢʘʟʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʫʯʝʥʠʷ ʩʪʘʙʠʣʴʥʳʭ ʫʨʦʞʘʝʚ (12-15 ʮ/ʛʘ) ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʩʦʨʪʦʚ ʧʰʝʥʠʮʳ ʜʘʞʝ ʧʨʠ ɻʂʆ 

250-300 ʤʤ [2].  

3. ʆʧʪʠʤʠʟʘʮʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʥʦʨʤʠʨʦʚʘʥʠʝ ʧʘʩʪʙʠʱʥʦʡ ʥʘʛʨʫʟʢʠ. ɼʣʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʚ ʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʥʦʨʤ ʧʘʩʪʙʠʱʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʝʤʢʦʩʪʠ ʧʘʩʪʙʠʱ [11]. 

ʊʝʢʫʱʘʷ ʧʝʨʝʛʨʫʟʢʘ ʧʘʩʪʙʠʱ ʚ ʶʞʥʳʭ ʨʘʡʦʥʘʭ (ʚ 1,5-2 ʨʘʟʘ ʚʳʰʝ ʦʧʪʠʤʘʣʴʥʦʡ) ʫʩʫʛʫʙʣʷʝʪ 

ʜʝʛʨʘʜʘʮʠʶ ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ ʚ ʟʘʩʫʰʣʠʚʳʝ ʧʝʨʠʦʜʳ [1, 13].  

4. ʉʦʟʜʘʥʠʝ ʩʪʨʘʭʦʚʳʭ ʢʦʨʤʦʚʳʭ ʬʦʥʜʦʚ. ʆʧʳʪ ʟʘʩʫʭ 2010, 2015, 2017 ʛʛ. ʧʦʢʘʟʘʣ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʟʝʨʚʥʳʭ ʟʘʧʘʩʦʚ ʢʦʨʤʦʚ ʥʘ ʫʨʦʚʥʝ ʥʝ ʤʝʥʝʝ 15-20 % ʛʦʜʦʚʦʡ 

ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʭ ʨʘʡʦʥʘʭ [8]. ʕʪʦ ʧʦʟʚʦʣʠʪ ʠʟʙʝʞʘʪʴ ʤʘʩʩʦʚʦʛʦ 

ʚʳʥʫʞʜʝʥʥʦʛʦ ʟʘʙʦʷ ʩʢʦʪʘ ʚ ʢʨʠʪʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ.  

5. ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʘʷ ʨʝʛʠʦʥʘʣʴʥʘʷ ʧʦʣʠʪʠʢʘ. ʅʝʦʙʭʦʜʠʤ ʧʝʨʝʭʦʜ ʦʪ ʝʜʠʥʦʡ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ ʢ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤ ʧʨʦʛʨʘʤʤʘʤ ʨʘʟʚʠʪʠʷ ɸʇʂ ʩ ʫʯʝʪʦʤ 

ʧʨʠʨʦʜʥʦ-ʟʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʠ [2, 7]. ɼʣʷ ʩʫʭʦʩʪʝʧʥʳʭ ʨʘʡʦʥʦʚ ʧʨʠʦʨʠʪʝʪʦʤ ʜʦʣʞʥʘ ʩʪʘʪʴ 

ʧʦʜʜʝʨʞʢʘ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚʳʭ ʫʛʦʜʴʷʭ, ʜʣʷ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ï 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʣʠʷʥʠʷ 

ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʈʝʩʧʫʙʣʠʢʠ 

ɹʫʨʷʪʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ ʢʨʠʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʩʪʨʘʪʝʛʠʡ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ 

ʥʘ ʩʧʝʮʠʬʠʢʫ ʧʨʠʨʦʜʥʳʭ ʟʦʥ ʠ ʭʘʨʘʢʪʝʨ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʢʘʞʜʦʛʦ ʨʘʡʦʥʘ. 

 

ɺʳʚʦʜʳ 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʣʠʷʥʠʷ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ 

ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʦʛʦʜʥʳʭ ʷʚʣʝʥʠʡ ʥʘ ʜʠʥʘʤʠʢʫ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʟʘ ʧʝʨʠʦʜ 1990-2021 ʛʛ. ʧʦʟʚʦʣʠʣʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ.  

1. ɼʠʥʘʤʠʢʘ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʝʩʧʫʙʣʠʢʠ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ 

ʧʨʠʨʦʜʥʦ-ʟʦʥʘʣʴʥʳʤʠ ʨʘʟʣʠʯʠʷʤʠ. ʅʘʠʙʦʣʴʰʝʝ ʩʦʢʨʘʱʝʥʠʝ ʧʦʛʦʣʦʚʴʷ ʦʚʝʮ ʠ ʢʦʟ ʚ 1990-ʝ 

ʛʦʜʳ (ʥʘ 83,6 % ʚ ʮʝʣʦʤ ʧʦ ʨʝʩʧʫʙʣʠʢʝ) ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʶʞʥʳʭ ʩʫʭʦʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ 
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(ɼʞʠʜʠʥʩʢʠʡ, ʉʝʣʝʥʛʠʥʩʢʠʡ), ʛʜʝ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʩʦʚʧʘʣ ʩ ʩʝʨʠʝʡ ʟʘʩʫʰʣʠʚʳʭ ʣʝʪ 

1995-1999 ʛʛ., ʧʨʠʚʝʜʰʠʭ ʢ ʢʨʠʪʠʯʝʩʢʦʤʫ ʧʦʜʨʳʚʫ ʢʦʨʤʦʚʦʡ ʙʘʟʳ [1, 9, 12]. ɺ ʣʝʩʦʩʪʝʧʥʦʡ 

ʟʦʥʝ (ʀʚʦʣʛʠʥʩʢʠʡ, ʊʘʨʙʘʛʘʪʘʡʩʢʠʡ, ʂʘʙʘʥʩʢʠʡ ʨʘʡʦʥʳ) ʩ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ 

(600-650 ʤʤ ʦʩʘʜʢʦʚ) ʧʦʛʦʣʦʚʴʝ ʂʈʉ ʩʦʢʨʘʱʘʣʦʩʴ ʤʝʥʝʝ ʠʥʪʝʥʩʠʚʥʦ (ʥʘ 45-52 %), ʘ ʢ 2010-ʤ 

ʛʦʜʘʤ ʥʘʯʘʣʦʩʴ ʝʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ [1]. ʋʨʦʞʘʡʥʦʩʪʴ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʚʳʨʘʞʝʥʥʫʶ ʮʠʢʣʠʯʥʦʩʪʴ ʩ ʢʨʠʪʠʯʝʩʢʠʤʠ ʧʨʦʚʘʣʘʤʠ ʚ ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ, ʥʘʠʙʦʣʝʝ ʦʪʯʝʪʣʠʚʦ 

ʧʨʦʷʚʣʷʶʱʫʶʩʷ ʚ ʶʞʥʳʭ ʩʪʝʧʥʳʭ ʨʘʡʦʥʘʭ ʩ ʛʦʜʦʚʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ ʤʝʥʝʝ 300 ʤʤ 

[1, 12]. 

2. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʦʪ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ 2010-ʭ ʛʦʜʦʚ 

ʩʦʩʪʘʚʠʣ ʙʦʣʝʝ 1,08 ʤʣʨʜ ʨʫʙʣʝʡ ʧʨʷʤʳʭ ʧʦʪʝʨʴ. ɿʘʩʫʭʘ 2010 ʛ. ʧʨʠʚʝʣʘ ʢ ʧʦʣʥʦʡ ʛʠʙʝʣʠ 

ʧʦʩʝʚʦʚ ʥʘ ʧʣʦʱʘʜʠ ʩʚʳʰʝ 50 ʪʳʩ. ʛʘ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʩʦʩʪʘʚʠʣ 483,6 ʤʣʥ ʨʫʙ.; ʟʘʩʫʭʘ 

2015 ʛ. ï 38,2 ʪʳʩ. ʛʘ ʧʦʛʠʙʰʠʭ ʧʦʩʝʚʦʚ, 287,3 ʤʣʥ ʨʫʙ. ʫʱʝʨʙʘ; ʟʘʩʫʭʘ 2017 ʛ. ï 69,7 ʪʳʩ. ʛʘ 

ʧʦʛʠʙʰʠʭ ʧʦʩʝʚʦʚ, 309,5 ʤʣʥ ʨʫʙ. ʫʱʝʨʙʘ [8]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʶʞʥʳʭ ʩʫʭʦʩʪʝʧʥʳʭ 

ʨʘʡʦʥʘʭ ʟʘʩʫʭʠ ʚʳʟʳʚʘʶʪ ʥʝ ʪʦʣʴʢʦ ʧʨʷʤʳʝ ʧʦʪʝʨʠ ʫʨʦʞʘʷ (ʩʥʠʞʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʜʦ 3,5-

5,2 ʮ/ʛʘ), ʥʦ ʠ ʢʘʩʢʘʜʥʳʡ ʵʬʬʝʢʪ: ʜʝʬʠʮʠʪ ʢʦʨʤʦʚ ʧʨʠʚʦʜʠʪ ʢ ʚʳʥʫʞʜʝʥʥʦʤʫ ʟʘʙʦʶ ʩʢʦʪʘ ʠ 

ʩʦʢʨʘʱʝʥʠʶ ʧʦʛʦʣʦʚʴʷ ʂʈʉ ʥʘ 8-12 % ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ [1, 12]. ʇʝʨʠʦʜ ʧʦʚʳʰʝʥʥʦʛʦ 

ʫʚʣʘʞʥʝʥʠʷ 2018-2021 ʛʛ. ʦʙʝʩʧʝʯʠʣ ʨʦʩʪ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʜʦ 15,2-16,8 ʮ/ʛʘ, ʦʜʥʘʢʦ 

ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʩʥʠʞʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠʟ-ʟʘ ʥʘʨʫʰʝʥʠʷ ʩʨʦʢʦʚ ʫʙʦʨʢʠ [1, 12].  

3. ɺʳʷʚʣʝʥʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʫʷʟʚʠʤʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʨʠʩʢʘʤ. ɿʦʥʘʤʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʫʷʟʚʠʤʦʩʪʠ ʢ ʟʘʩʫʭʘʤ ʷʚʣʷʶʪʩʷ 

ʶʞʥʳʝ ʩʫʭʦʩʪʝʧʥʳʝ ʠ ʩʪʝʧʥʳʝ ʨʘʡʦʥʳ (ʍʦʨʠʥʩʢʠʡ, ʂʠʞʠʥʛʠʥʩʢʠʡ, ɹʠʯʫʨʩʢʠʡ, 

ʄʫʭʦʨʰʠʙʠʨʩʢʠʡ, ɼʞʠʜʠʥʩʢʠʡ), ʛʜʝ ʟʘ ʧʝʨʠʦʜ 1990-2021 ʛʛ. ʟʘʬʠʢʩʠʨʦʚʘʥʦ 9-11 ʣʝʪ (ʙʦʣʝʝ 

ʪʨʝʪʠ ʥʘʙʣʶʜʘʝʤʦʛʦ ʧʝʨʠʦʜʘ) ʩ ʢʨʠʪʠʯʝʩʢʠ ʥʠʟʢʦʡ ʫʨʦʞʘʡʥʦʩʪʴʶ (ʥʠʞʝ 8 ʮ/ʛʘ) [1]. 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʦʚʳʭ ʚ ʵʪʠʭ ʨʘʡʦʥʘʭ ʜʦʩʪʠʛʘʝʪ 45-52 %, ʯʪʦ ʚ 2-

2,5 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ (18-25 %) [1]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʶʞʥʳʭ ʩʫʭʦʩʪʝʧʥʳʭ 

ʨʘʡʦʥʘʭ 78-83 % ʩʣʫʯʘʝʚ ʨʝʟʢʦʛʦ ʧʘʜʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʩʦʚʧʘʜʘʶʪ ʩ ʛʦʜʘʤʠ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʟʘʩʫʭ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ ʵʪʘ ʩʚʷʟʴ ʤʝʥʝʝ ʚʳʨʘʞʝʥʘ  

(52-58 %), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʴʰʝʡ ʨʦʣʠ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 

[1, 12]. ʃʝʩʦʩʪʝʧʥʘʷ ʟʦʥʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʫʤʝʨʝʥʥʫʶ ʫʷʟʚʠʤʦʩʪʴ ʢ ʟʘʩʫʭʘʤ, ʥʦ ʧʦʚʳʰʝʥʥʫʶ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʧʝʨʝʫʚʣʘʞʥʝʥʠʶ [1, 12]. 

4. ʆʧʨʝʜʝʣʝʥʳ ʧʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʘʜʘʧʪʘʮʠʠ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʨʝʩʧʫʙʣʠʢʠ ʢ 

ʠʟʤʝʥʷʶʱʠʤʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʩ ʫʯʝʪʦʤ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʠ. ɼʣʷ ʟʦʥ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʫʷʟʚʠʤʦʩʪʠ (ʶʞʥʳʝ ʩʫʭʦʩʪʝʧʥʳʝ ʠ ʩʪʝʧʥʳʝ ʨʘʡʦʥʳ) ʧʝʨʚʦʦʯʝʨʝʜʥʦʡ ʤʝʨʦʡ 

ʷʚʣʷʝʪʩʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʤʦʜʝʨʥʠʟʘʮʠʷ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ ʥʘ ʧʣʦʱʘʜʠ 15-20 ʪʳʩ. ʛʘ, 

ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʧʦʪʝʨʠ ʫʨʦʞʘʷ ʚ ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ ʥʘ 40-50 % [1, 4, 7]. ʂʨʠʪʠʯʝʩʢʠ ʚʘʞʥʦ 

ʚʥʝʜʨʝʥʠʝ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʢʫʣʴʪʫʨ (ʧʨʦʩʦ, ʩʦʨʛʦ) ʠ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʝ ʥʦʨʤʠʨʦʚʘʥʠʝ 

ʧʘʩʪʙʠʱʥʦʡ ʥʘʛʨʫʟʢʠ, ʧʦʩʢʦʣʴʢʫ ʪʝʢʫʱʘʷ ʧʝʨʝʛʨʫʟʢʘ ʧʘʩʪʙʠʱ ʚ 1,5-2 ʨʘʟʘ ʚʳʰʝ ʦʧʪʠʤʘʣʴʥʦʡ 

ʫʩʫʛʫʙʣʷʝʪ ʜʝʛʨʘʜʘʮʠʶ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ ʚ ʟʘʩʫʰʣʠʚʳʝ ʧʝʨʠʦʜʳ [6, 13]. ʌʦʨʤʠʨʦʚʘʥʠʝ 

ʩʪʨʘʭʦʚʳʭ ʢʦʨʤʦʚʳʭ ʬʦʥʜʦʚ ʥʘ ʫʨʦʚʥʝ 15-20 % ʛʦʜʦʚʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʭ 

ʨʘʡʦʥʘʭ ʧʦʟʚʦʣʠʪ ʠʟʙʝʞʘʪʴ ʤʘʩʩʦʚʦʛʦ ʚʳʥʫʞʜʝʥʥʦʛʦ ʟʘʙʦʷ ʩʢʦʪʘ ʚ ʢʨʠʪʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ [8]. 

ʅʝʦʙʭʦʜʠʤ ʧʝʨʝʭʦʜ ʦʪ ʝʜʠʥʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ ʢ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤ ʧʨʦʛʨʘʤʤʘʤ 

ʨʘʟʚʠʪʠʷ ɸʇʂ: ʜʣʷ ʩʫʭʦʩʪʝʧʥʳʭ ʨʘʡʦʥʦʚ ï ʧʨʠʦʨʠʪʝʪ ʞʠʚʦʪʥʦʚʦʜʩʪʚʫ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʢʦʨʤʦʚʳʭ ʫʛʦʜʴʷʭ, ʜʣʷ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳ ï ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ [2, 7]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʣʠʷʥʠʷ 

ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʦʛʦʜʥʳʭ ʷʚʣʝʥʠʡ ʥʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʫʩʪʦʡʯʠʚʦʝ 

ʨʘʟʚʠʪʠʝ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʨʝʛʠʦʥʘ ʚ ʫʩʣʦʚʠʷʭ ʥʘʨʘʩʪʘʶʱʝʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ 

ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʧʣʝʢʩʘ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʨ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʧʦ 

ʧʨʠʨʦʜʥʳʤ ʟʦʥʘʤ ʠ ʫʯʠʪʳʚʘʶʱʠʭ ʩʧʝʮʠʬʠʢʫ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʢʘʞʜʦʛʦ ʨʘʡʦʥʘ [2, 6, 

7, 9]. ʈʝʘʣʠʟʘʮʠʷ ʧʨʝʜʣʦʞʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʘʜʘʧʪʘʮʠʠ ʪʨʝʙʫʝʪ ʢʦʦʨʜʠʥʘʮʠʠ ʫʩʠʣʠʡ ʦʨʛʘʥʦʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʩʝʣʴʭʦʟ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ 
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This paper presents the results of a study of the impact of natural and climatic conditions and 

extreme weather events on the dynamics of agricultural production in the Republic of Buryatia over 

for 1990-2021. An analysis of the time series of key agricultural production indicators revealed a 

significant spatial differentiation due to natural and zonal differences: in the southern dry-steppe 

districts (Dzhidinsky, Selenginsky), the reduction in the number of sheep and goat in the 1990s 

reached 83.6 %, whereas in the forest-steppe zone with more stable moisture conditions (600-650 

mm precipitation), the number of cattle decreased less intensively (by 45-52 %). An assessment of 

economic damage caused by extreme climatic events demonstrated that the droughts of 2010, 2015 

and 2017 led to direct losses of more than 1.08 billion rubles and crop failure on a total area of over 

158 thousand hectares. The cascade effect of droughts has been established: yield reduction to 3.5-

5.2 centners per hectare causes a shortage of feed and subsequent reduction in the number of cattle 

by 8-12 % in the most vulnerable districts. Spatial patterns of vulnerability to climatic risks have been 

identified: in the southern dry-steppe and steppe districts, 9-11 years with critically low yields were 

recorded out of 31 observation years (more than a third of the period), the coefficient of variation in 

crop yields is 45-52 % versus 18-25 % in the forest-steppe zone. A high correlation (78-83 %) has 

been established between climatic events and yield decline in dry-steppe districts. Priority directions 

for adaptation of the agricultural sector have been determined, taking into account regional specifics: 

restoration of irrigation systems on 15-20 thousand hectares to reduce losses by 40-50 %, introduction 

of drought-resistant crops, regulation of grazing pressure (current overload by 1.5-2 times), formation 

of insurance feed reserves at the level of 15-20 % of annual demand. The necessity of transitioning 

to differentiated agricultural development programs by natural zones was substantiated. 

Key words: climate change, agriculture, Republic of Buryatia, droughts, spatial 

differentiation, adaptation strategies, natural zones, crop yield, economic damage. 
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ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʠʥʜʝʢʩʦʚ NDVI ʠ 

TNDVI ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ ʚ ʩʣʘʙʦʨʘʟʚʠʪʳʭ ʧʦʯʚʘʭ (ʧʩʘʤʤʦʟʝʤʘʭ), ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʧʦʜ 

ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʩʦʩʥʦʚʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ ʥʘ ɹʝʰʧʘʛʠʨʩʢʠʭ ʚʳʩʦʪʘʭ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʯʚ, ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, pH, ʘ ʪʘʢʞʝ 

ʤʥʦʛʦʣʝʪʥʷʷ ʜʠʥʘʤʠʢʘ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʠʥʜʝʢʩʦʚ ʟʘ ʧʝʨʠʦʜ 1990-2024 ʛʛ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʤʦʱʥʦʩʪʴ ʛʫʤʫʩʦʚʦ-ʩʣʘʙʦʨʘʟʚʠʪʦʛʦ ʛʦʨʠʟʦʥʪʘ (W) ʩʦʩʪʘʚʣʷʝʪ 1-2 ʩʤ, ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ 

ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 2,09 ʜʦ 2,97 %. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʪʨʘʥʩʧʠʨʘʮʠʦʥʥʳʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ 

ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʚʣʠʷʥʠʝ ʧʦʯʚʝʥʥʦʛʦ ʬʦʥʘ ʠ ʜʘʝʪ ʙʦʣʝʝ ʢʦʥʪʨʘʩʪʥʫʶ ʢʘʨʪʠʥʫ ʩʦʩʪʦʷʥʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤ NDVI. ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 

ʇʠʨʩʦʥʘ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ ʠ ʟʥʘʯʝʥʠʷʤʠ TNDVI ʥʘ ʥʝʥʘʨʫʰʝʥʥʳʭ ʫʯʘʩʪʢʘʭ 

ʩʦʩʪʘʚʠʣ r = 0,56, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʩʚʷʟʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʣʘʙʦʨʘʟʚʠʪʳʝ ʧʦʯʚʳ, ʧʩʘʤʤʦʟʝʤʳ, ɹʝʰʧʘʛʠʨʩʢʠʝ ʚʳʩʦʪʳ, 

ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ, NDVI, TNDVI, ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ.  

 

ɺʚʝʜʝʥʠʝ 

ɿʘʢʨʝʧʣʝʥʠʝ ʧʦʜʚʠʞʥʳʭ ʧʝʩʢʦʚ ʧʫʪʝʤ ʣʝʩʦʤʝʣʠʦʨʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʵʬʬʝʢʪʠʚʥʳʡ ʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʡ ʤʝʪʦʜ ʟʘʱʠʪʳ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʠ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʉʦʟʜʘʥʠʝ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʪʘʢʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʥʝ ʪʦʣʴʢʦ ʩʥʠʞʘʝʪ 

ʜʝʬʣʷʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʥʦ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʢʦʧʣʝʥʠʶ ʛʫʤʫʩʘ ʠ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʥʘʙʣʶʜʘʶʪʩʷ ʧʝʨʚʠʯʥʳʝ ʧʨʠʟʥʘʢʠ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʧʝʩʯʘʥʳʭ ʩʫʙʩʪʨʘʪʘʭ 

[1].  

ʉʨʝʜʠ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʣʝʩʦʤʝʣʠʦʨʘʮʠʠ, ʦʩʦʙʦʝ ʧʨʝʜʧʦʯʪʝʥʠʝ 

ʦʪʜʘʝʪʩʷ ʩʦʩʥʘʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʩʦʩʥʝ ʢʨʳʤʩʢʦʡ (Pinus pallasiana D. Don) ʠ ʩʦʩʥʝ ʦʙʳʢʥʦʚʝʥʥʦʡ 

(Pinus sylvestris L.). ʉʦʩʥʦʚʳʝ ʧʦʨʦʜʳ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʜʝʛʨʘʜʠʨʦʚʘʥʥʳʭ ʠ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʳʭ ʟʝʤʝʣʴ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, ʧʦʩʢʦʣʴʢʫ ʷʚʣʷʶʪʩʷ 

ʥʘʠʤʝʥʝʝ ʪʨʝʙʦʚʘʪʝʣʴʥʳʤʠ ʢ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʠ ʧʦʯʚʝʥʥʳʤ ʫʩʣʦʚʠʷʤ [2, 3]. 

ɿʘʢʨʝʧʣʝʥʠʝ ʧʝʩʢʦʚ ʚ ʨʘʡʦʥʝ ʩ. ɹʝʰʧʘʛʠʨ ʠʤʝʝʪ ʜʘʚʥʶʶ ʠʩʪʦʨʠʶ, ʙʝʨʫʱʫʶ ʥʘʯʘʣʦ ʚ 

ʢʦʥʮʝ XIX ʚ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʩ ʵʪʦʡ ʮʝʣʴʶ ʚʳʩʘʞʠʚʘʣʠ ʠʚʫ ʧʝʧʝʣʴʥʫʶ (Salix cinerea L.), ʦʜʥʘʢʦ 

ʢ 1915 ʛ. ʵʪʠ ʥʘʩʘʞʜʝʥʠʷ ʩʪʘʣʠ ʫʩʳʭʘʪʴ [4]. ɺ 1930-ʭ ʛʦʜʘʭ ʙʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ ʥʦʚʘʷ ʧʦʧʳʪʢʘ 

ʤʝʣʠʦʨʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʩʥʳ ʢʨʳʤʩʢʦʡ (Pinus pallasiana D. Don). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʪʝʨʨʠʪʦʨʠʷ ʵʪʠʭ ʣʝʩʦʥʘʩʘʞʜʝʥʠʡ ʦʭʨʘʥʷʝʪʩʷ ʠ ʠʤʝʝʪ ʩʪʘʪʫʩ ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ.  

ʃʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʚʦʜʷʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ, ʥʘʢʦʧʣʝʥʠʶ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʦʧʘʜʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʟʘʨʦʞʜʝʥʠʶ ʧʨʦʮʝʩʩʦʚ 

ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʧʩʘʤʤʦʟʝʤʳ. ɿʥʘʯʠʪʝʣʴʥʳʡ ʦʧʳʪ 

ʚʳʨʘʱʠʚʘʥʠʷ ʩʦʩʥʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʧʝʩʢʘʭ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ ʥʘʢʦʧʣʝʥ ɸʯʠʢʫʣʘʢʩʢʦʡ 

ʅʀʃʆʉ. ʅʘ ʊʝʨʩʢʦ-ʂʫʤʩʢʠʭ ʧʝʩʢʘʭ ʤʥʦʛʦʣʝʪʥʠʝ ʢʫʣʴʪʫʨʳ ʩʦʩʥʳ ʢʨʳʤʩʢʦʡ ʠ ʦʙʳʢʥʦʚʝʥʥʦʡ 

ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʘ ʠʭ ʨʦʩʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ 

ʛʫʤʫʩʠʨʦʚʘʥʥʦʩʪʠ ʧʝʩʢʦʚ, ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʩʦʙʣʶʜʝʥʠʷ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ 

[5]. ʊʘʢʞʝ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʧʝʩʢʦʚ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʛʝʥʝʟʠʩʘ ʦʪʣʦʞʝʥʠʡ ʠ ʚʦʟʨʘʩʪʘ ʦʯʘʛʦʚ ʜʝʬʣʷʮʠʠ [6]. ʆʜʥʘʢʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 
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ʛʫʤʫʩʦʚʳʭ ʧʩʘʤʤʦʟʝʤʦʚ ʚ ʫʩʣʦʚʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʩʦʩʝʥ ʥʘ ɹʝʰʧʘʛʠʨʩʢʠʭ 

ʚʳʩʦʪʘʭ ʦʩʪʘʶʪʩʷ ʤʘʣʦʠʟʫʯʝʥʥʳʤʠ.  

ɺʧʝʨʚʳʝ ʜʣʷ ʩʣʘʙʦʨʘʟʚʠʪʳʭ ʧʦʯʚ ɹʝʰʧʘʛʠʨʩʢʠʭ ʚʳʩʦʪ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʤʥʦʛʦʣʝʪʥʷʷ 

ʜʠʥʘʤʠʢʘ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʠʥʜʝʢʩʦʚ NDVI ʠ TNDVI ʟʘ ʧʝʨʠʦʜ 1990-2024 ʛʛ., ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʝʥʦ 

ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʛʫʤʫʩʘ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ TNDVI. ɼʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʦʟʚʦʣʷʪ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʥʘʢʦʧʣʝʥʠʝʤ ʛʫʤʫʩʘ ʚ ʩʣʘʙʦʨʘʟʚʠʪʳʭ ʧʦʯʚʘʭ ʠ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʠʥʜʝʢʩʦʚ, ʘ ʪʘʢʞʝ ʦʮʝʥʠʪʴ ʤʥʦʛʦʣʝʪʥʶʶ ʜʠʥʘʤʠʢʫ 

ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʘʤʷʪʥʠʢʘ 

ʧʨʠʨʦʜʳ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʘ 

ʧʝʩʯʘʥʳʭ ʩʫʙʩʪʨʘʪʘʭ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʚ ʛʨʘʥʠʮʘʭ ʧʘʤʷʪʥʠʢʘ 

ʧʨʠʨʦʜʳ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ, ʠʥʠʮʠʠʨʫʶʱʠʤ ʥʘʯʘʣʴʥʫʶ ʩʪʘʜʠʶ 

ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ, ʧʨʠʯʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʩ 

ʩʦʩʪʦʷʥʠʝʤ ʠ ʜʠʥʘʤʠʢʦʡ ʩʘʤʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʦʮʝʥʠʚʘʝʤʦʛʦ ʧʦ ʚʝʛʝʪʘʮʠʦʥʥʳʤ 

ʧʨʠʟʥʘʢʘʤ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʚʝʛʝʪʘʮʠʦʥʥʳʭ 

ʠʥʜʝʢʩʦʚ (NDVI, TNDVI) ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ ʚ ʩʣʘʙʦʨʘʟʚʠʪʳʭ ʧʦʯʚʘʭ ʧʦʜ ʩʦʩʥʦʚʳʤʠ 

ʥʘʩʘʞʜʝʥʠʷʤʠ ɹʝʰʧʘʛʠʨʩʢʠʭ ʚʳʩʦʪ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟ ʤʥʦʛʦʣʝʪʥʝʡ ʜʠʥʘʤʠʢʠ ʠʥʜʝʢʩʦʚ ʟʘ ʧʝʨʠʦʜ 

1990-2024 ʛʛ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʨʝʰʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 1) ʚʳʧʦʣʥʝʥ 

ʘʥʘʣʠʟ ʤʥʦʛʦʣʝʪʥʝʡ ʜʠʥʘʤʠʢʠ NDVI ʠ TNDVI ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ ʟʘ 1990-2024 ʛʛ.; 2) 

ʧʨʦʚʝʜʝʥʦ ʧʦʣʝʚʦʝ ʧʦʯʚʝʥʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʩ ʦʪʙʦʨʦʤ ʦʙʨʘʟʮʦʚ ʧʦʯʚ; 3) ʦʧʨʝʜʝʣʝʥʦ 

ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʦʪʦʙʨʘʥʥʳʭ ʦʙʨʘʟʮʘʭ; 4) ʦʮʝʥʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ 

ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʠʥʜʝʢʩʦʚ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ  

ʀʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ɹʝʰʧʘʛʠʨʩʢʠʭ ʚʳʩʦʪʘʭ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ 

ʚʙʣʠʟʠ ʩ. ɹʝʰʧʘʛʠʨ ʠ ʷʚʣʷʝʪʩʷ ʧʘʤʷʪʥʠʢʦʤ ʧʨʠʨʦʜʳ ʢʨʘʝʚʦʛʦ ʟʥʘʯʝʥʠʷ. ɹʝʰʧʘʛʠʨʩʢʠʝ ʚʳʩʦʪʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʦʩʪʘʥʮʦʚʳʡ ʤʘʩʩʠʚ ʚʝʨʭʥʝʩʘʨʤʘʪʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʳʨʘʚʥʠʚʘʥʠʷ. 

ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʩʪʨʫʢʪʫʨʥʦ-ʜʝʥʫʜʘʮʠʦʥʥʳʭ ʧʣʘʪʦʦʙʨʘʟʥʳʭ ʤʘʩʩʠʚʦʚ ʷʚʣʷʶʪʩʷ 

ʠʟʚʝʩʪʥʷʢʠ, ʧʝʩʯʘʥʠʢʠ, ʧʝʩʢʠ ʠ ʢʦʥʛʣʦʤʝʨʘʪʳ.  

ʄʘʪʝʨʠʘʣʘʤʠ ʜʣʷ ʨʘʙʦʪʳ ʧʦʩʣʫʞʠʣʠ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʧʦʣʝʚʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʚ 2024 ʛʦʜʫ. ʆʪʙʦʨ ʧʦʯʚʝʥʥʳʭ ʦʙʨʘʟʮʦʚ ʠ ʦʧʠʩʘʥʠʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʧʦʯʚ ʚʳʧʦʣʥʝʥʦ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʫʢʘʟʘʥʠʷʤ [7]. 

ʇʨʦʙʦʦʪʙʦʨ ʧʦʯʚ ʧʨʦʚʦʜʠʣʩʷ ʠʟ ʛʝʥʝʪʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʦʚ W (ʛʫʤʫʩʦʚʦ-ʩʣʘʙʦʨʘʟʚʠʪʳʡ) ʠ ʉ 

(ʤʘʪʝʨʠʥʩʢʘʷ ʧʦʨʦʜʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʧʝʩʢʦʤ) ʩ ʟʘʯʠʱʝʥʥʦʡ ʩʪʝʥʢʠ ʧʦʯʚʝʥʥʦʛʦ ʨʘʟʨʝʟʘ. 

ʄʦʥɦʦʩʪʴ ʛʦʨʠʟʦʥʪʘ W ʩʦʩʪʘʚʠʣʘ 1-2 ʩʤ, ʦʙʨʘʟʝʮ ʦʪʙʠʨʘʣʩʷ ʠʟ ʚʩʝʡ ʪʦʣʱʠ ʛʦʨʠʟʦʥʪʘ. 

ɻʦʨʠʟʦʥʪ ʉ ʦʪʙʠʨʘʣʩʷ ʩ ʛʣʫʙʠʥʳ 20-30 ʩʤ (ʥʠʞʝ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ). ʆʪʙʦʨ ʦʙʨʘʟʮʦʚ 

ʥʘʯʠʥʘʣʩʷ ʩ ʥʠʞʥʝʛʦ ʛʦʨʠʟʦʥʪʘ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʧʦʧʘʜʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʠʟ ʚʳʰʝʣʝʞʘʱʠʭ 

ʛʦʨʠʟʦʥʪʦʚ. ɼʠʘʛʥʦʩʪʠʢʘ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʯʚ ʚʳʧʦʣʥʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʂʠɼʇʈ (2004) [8]. 

ʊʦʯʢʠ ʦʪʙʦʨʘ ʧʨʦʙ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʫʯʘʩʪʢʘʭ, ʠʤʝʶʱʠʭ ʨʘʟʥʫʶ ʩʪʝʧʝʥʴ ʧʨʦʝʢʪʠʚʥʦʛʦ 

ʧʦʢʨʳʪʠʷ (ʨʠʩ. 1). 

ʊʦʯʢʘ ˉ 1 ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʩʦʩʥʦʚʦʤ ʥʘʩʘʞʜʝʥʠʠ. ɼʨʝʚʝʩʥʳʡ ʷʨʫʩ ʧʨʝʜʩʪʘʚʣʝʥ ʩʦʩʥʦʡ 

ʢʨʳʤʩʢʦʡ (Pinus nigra) ʠ ʩʦʩʥʦʡ ʦʙʳʢʥʦʚʝʥʥʦʡ (Pinus sylvestris). ʂʫʩʪʘʨʥʠʢʦʚʳʡ ʷʨʫʩ 

ʦʪʩʫʪʩʪʚʫʝʪ. ʊʨʘʚʷʥʠʩʪʳʡ ʧʦʢʨʦʚ ʩʬʦʨʤʠʨʦʚʘʥ ʞʠʪʥʷʢʦʤ ʛʨʝʙʝʥʯʘʪʳʤ (Agropyron cristatum 

(L.) Gaertn.), ʤʷʪʣʠʢʦʤ ʣʫʢʦʚʠʯʥʳʤ (Poa bulbosa L.), ʧʦʣʳʥʴʶ ʘʚʩʪʨʠʡʩʢʦʡ (Artemisia austriaca 

Jacq.), ʚʴʶʥʢʦʤ ʧʦʣʝʚʳʤ (Convolvulus arvensis L.). ʊʘʢʞʝ ʜʦʚʦʣʴʥʦ ʦʙʠʣʴʥʦ ʚʩʪʨʝʯʘʝʪʩʷ 

ʧʩʝʬʝʣʣʶʩ ɸʥʥʳ (Psephellus annae (Galushko) Alieva). 

ʅʘ ʪʦʯʢʝ ˉ 2 ʜʨʝʚʝʩʥʳʡ ʷʨʫʩ ʦʪʩʫʪʩʪʚʫʝʪ, ʚʳʷʚʣʝʥʳ ʝʜʠʥʠʯʥʳʝ ʵʢʟʝʤʧʣʷʨʳ 

ʰʠʧʦʚʥʠʢʘ ʩʦʙʘʯʴʝʛʦ (Rosa canina L.) ʠ ʙʦʷʨʳʰʥʠʢʘ ʦʜʥʦʧʝʩʪʠʯʥʦʛʦ (Crataegus monogyna 

Jacq.). ʊʨʘʚʷʥʠʩʪʳʡ ʧʦʢʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʢʦʩʪʨʝʮʦʚʦ-ʤʷʪʣʠʢʦʚʦʡ ʘʩʩʦʮʠʘʮʠʝʡ, 

ʮʝʥʦʦʙʨʘʟʫʶʱʠʝ ʪʘʢʩʦʥʳ ï ʤʷʪʣʠʢ ʣʫʢʦʚʠʯʥʳʡ (Poa bulbosa L.) ʠ ʢʦʩʪʝʨ ʨʘʩʪʦʧʳʨʝʥʥʳʡ 
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(Bromus squarrosus L.). ʊʘʢʞʝ ʚ ʝʛʦ ʩʦʩʪʘʚʝ ʦʪʤʝʯʝʥʳ ʢʦʚʳʣʴ ʃʝʩʩʠʥʛʘ (Stipa lessingiana), 

ʚʘʩʠʣʝʢ ʨʘʩʪʦʧʳʨʝʥʥʳʡ (Centaurea squarrosa Willd.) ʠ ʛʦʨʝʮ ʧʝʩʯʘʥʳʡ (Polygonum arenarium).  

ʊʦʯʢʘ ˉ 3 ʧʨʠʫʨʦʯʝʥʘ ʢ ʩʦʩʥʦʚʳʤ ʥʘʩʘʞʜʝʥʠʷʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʜʚʫʤʷ ʚʠʜʘʤʠ ï 

ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (Pinus sylvestris) ʠ ʩʦʩʥʘ ʢʨʳʤʩʢʘʷ (Pinus nigra). ɺ ʧʦʜʣʝʩʢʝ ʦʪʤʝʯʝʥ 

ʰʠʧʦʚʥʠʢ ʩʦʙʘʯʠʡ (Rosa canina L.). ʊʨʘʚʷʥʠʩʪʳʡ ʧʦʢʨʦʚ ʚʢʣʶʯʘʝʪ ʢʦʩʪʝʨ ʨʘʩʪʦʧʳʨʝʥʥʳʡ 

(Bromus squarrosus L.), ʞʠʪʥʷʢ ʛʨʝʙʝʥʯʘʪʳʡ (Agropyron cristatum (L.) Gaertn.), ʧʩʝʬʝʣʣʶʩ 

ɸʥʥʳ (Psephellus annae (Galushko) Alieva), ʨʝʟʘʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (Falcaria vulgaris Bernh.), 

ʧʦʣʳʥʴ ʘʚʩʪʨʠʡʩʢʫʶ (Artemisia austriaca Jacq.), ʮʠʢʦʨʠʡ ʦʙʳʢʥʦʚʝʥʥʳʡ (Cichorium intybus L.). 

ʊʦʯʢʘ ˉ 4 ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʥʘʩʘʞʜʝʥʠʠ ʩʦʩʥʳ ʢʨʳʤʩʢʦʡ (Pinus nigra). ɺ ʢʫʩʪʘʨʥʠʢʦʚʦʤ 

ʷʨʫʩʝ ʚʳʷʚʣʝʥʳ ʰʠʧʦʚʥʠʢ ʩʦʙʘʯʠʡ (Rosa canina L.) ʠ ʙʦʷʨʳʰʥʠʢ ʦʜʥʦʧʝʩʪʠʯʥʳʡ (Crataegus 

monogyna Jacq.). ʊʨʘʚʷʥʠʩʪʳʡ ʧʦʢʨʦʚ ʩʣʦʞʝʥ ʮʠʢʦʨʠʝʤ ʦʙʳʢʥʦʚʝʥʥʳʤ (Cichorium intybus L.), 

ʧʦʣʳʥʴʶ ʘʚʩʪʨʠʡʩʢʦʡ (Artemisia austriaca Jacq.), ʦʜʫʚʘʥʯʠʢʦʤ ʣʝʢʘʨʩʪʚʝʥʥʳʤ (Taraxacum 

officinale Wigg.), ʛʦʨʮʝʤ ʧʝʩʯʘʥʳʤ (Polygonum arenarium) ʠ ʧʩʝʬʝʣʣʶʩʦʤ ɸʥʥʳ (Psephellus 

annae (Galushko) Alieva) [9]. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʨʦʙʘʭ ʦʧʨʝʜʝʣʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ 

ʧʦʢʘʟʘʪʝʣʠ: ʦʨʛʘʥʠʯʝʩʢʠʡ ʫʛʣʝʨʦʜ [10], pH ʚʦʜʥʦʡ ʠ ʩʦʣʝʚʦʡ ʚʳʪʷʞʢʠ [11, 12].  

 

 

ʈʠʩʫʥʦʢ 1 ï ʊʦʯʢʠ ʦʪʙʦʨʘ ʧʨʦʙ ʧʦʯʚ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ  

 

 

ʆʩʥʦʚʦʡ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦʩʣʫʞʠʣʠ ʤʝʪʦʜʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ, ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ ʦʙʨʘʙʦʪʢʝ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʩʧʫʪʥʠʢʦʚ Landsat 5, 

7 ʠ 8 [13]. ɼʣʷ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʧʫʪʥʠʢʦʚʳʝ ʩʥʠʤʢʠ ʟʘ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʝ ʤʝʩʷʮʳ 

(ʘʧʨʝʣʴ-ʘʚʛʫʩʪ), ʦʭʚʘʪʳʚʘʶʱʠʝ ʧʝʨʠʦʜ ʘʢʪʠʚʥʦʡ ʚʝʛʝʪʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɼʣʷ ʢʘʞʜʦʛʦ ʛʦʜʘ 

ʦʪʙʠʨʘʣʠʩʴ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʦʙʣʘʯʥʦʩʪʴʶ. 

ʈʘʩʯʝʪ ʥʦʨʤʘʣʠʟʦʚʘʥʥʦʛʦ ʨʘʟʥʦʩʪʥʦʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ (NDVI) ʧʨʦʠʟʚʦʜʠʣʩʷ ʚ 

ʧʨʦʛʨʘʤʤʝ QGIS 3.44.9 ʯʝʨʝʟ ʠʥʩʪʨʫʤʝʥʪ çʂʘʣʴʢʫʣʷʪʦʨ ʨʘʩʪʨʦʚè [14]. 

ɼʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʨʠʤʝʥʝʥʘ ʰʢʘʣʘ, ʦʪʨʘʞʘʶʱʘʷ ʩʚʷʟʴ ʠʥʜʝʢʩʘ 

NDVI ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʚʝʛʝʪʘʮʠʠ ʠ ʩʦʩʪʦʷʥʠʝʤ ʬʠʪʦʮʝʥʦʟʦʚ (ʪʘʙʣ. 1).  

ɼʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʚʣʠʷʥʠʷ çʧʦʯʚʝʥʥʦʛʦ ʰʫʤʘè ʧʨʠʤʝʥʷʣʦʩʴ ʫʪʦʯʥʝʥʠʝ NDVI ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʘʥʩʧʠʨʘʮʠʦʥʥʦʡ ʤʘʩʢʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʚʦʜʥʦʤ ʠʥʜʝʢʩʝ NDWI [15, 16]: 

NDWI = (SWIR1 ï NIR)/(SWIR1 + NIR). ɼʣʷ ʘʥʘʣʠʟʘ ʫʯʠʪʳʚʘʣʠʩʴ ʪʦʣʴʢʦ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 
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ʟʥʘʯʝʥʠʷ NDWI (NDWI<0 ʧʨʠʨʘʚʥʠʚʘʣʠʩʴ ʢ ʥʫʣʶ). ʊʨʘʥʩʧʠʨʘʮʠʦʥʥʘʷ ʤʘʩʢʘ (Tmask) 

ʚʳʯʠʩʣʷʣʘʩʴ ʵʤʧʠʨʠʯʝʩʢʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ: Tmask = NDWIĿ(NDVI + NDWI). ʀʪʦʛʦʚʳʡ 

ʪʨʘʥʩʧʠʨʘʮʠʦʥʥʳʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ (TNDVI) ʦʧʨʝʜʝʣʷʣʩʷ ʢʘʢ ʨʘʟʥʦʩʪʴ: TNDVI = NDVI 

ï Tmask [17]. 

 

ʊʘʙʣʠʮʘ 1 ï ɿʘʚʠʩʠʤʦʩʪʴ ʠʥʜʝʢʩʘ NDVI ʦʪ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ  

(ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʧʦ [13]) 

ʉʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʟʝʣʝʥʦʡ ʙʠʦʤʘʩʩʳ ɿʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ NVDI 

ʆʪʩʫʪʩʪʚʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 0-0,2 

ʉʣʘʙʘʷ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʙʠʦʤʘʩʩʳ 0,2-0,3 

ʉʨʝʜʥʷʷ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʙʠʦʤʘʩʩʳ 0,3-0,6 

ʉʠʣʴʥʘʷ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʙʠʦʤʘʩʩʳ 0,6-1 

 

ɼʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʨʠʤʝʥʝʥʘ ʰʢʘʣʘ, ʦʪʨʘʞʘʶʱʘʷ ʩʚʷʟʴ ʠʥʜʝʢʩʘ 

NDVI ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʚʝʛʝʪʘʮʠʠ: 0-0,2 ï ʦʪʩʫʪʩʪʚʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ; 0,2-0,3 ï ʩʣʘʙʘʷ 

ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʙʠʦʤʘʩʩʳ; 0,3-0,6 ï ʩʨʝʜʥʷʷ ʩʪʝʧʝʥʴ; 0,6-1 ï ʩʠʣʴʥʘʷ ʩʪʝʧʝʥʴ. ɸʥʘʣʦʛʠʯʥʘʷ 

ʰʢʘʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ TNDVI. 

ʅʘ ʦʩʥʦʚʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ QGIS ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʩʝʨʠʠ ʪʝʤʘʪʠʯʝʩʢʠʭ 

ʢʘʨʪʦʩʭʝʤ, ʦʪʦʙʨʘʞʘʶʱʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʡ NDVI ʠ TNDVI ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ ʟʘ ʚʨʝʤʝʥʥʳʝ ʩʨʝʟʳ 1990, 1994, 1999, 2004, 2009, 2014, 2019 ʠ 

2024 ʛʛ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʠ ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʦʚ ʚʳʧʦʣʥʝʥʳ ʚ Microsoft 

Excel 2016. 

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʢʣʘʩʩʠʬʠʢʘʮʠʡ NDVI ʠ TNDVI 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʂʘʧʧʘ ʂʦʵʥʘ (ə) [18], ʫʯʠʪʳʚʘʶʱʠʡ ʧʦʧʨʘʚʢʫ ʥʘ ʩʣʫʯʘʡʥʦʝ 

ʩʦʚʧʘʜʝʥʠʝ. ʂʦʵʬʬʠʮʠʝʥʪ ʂʘʧʧʘ ʂʦʵʥʘ ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

‖
ὴ ὴ

ρ ὴ
ȟ (1) 

ʛʜʝ ὴ ï ʜʦʣʷ ʥʘʙʣʶʜʘʝʤʦʛʦ ʩʦʛʣʘʩʠʷ (ʩʫʤʤʘ ʜʠʘʛʦʥʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ 

ʦʰʠʙʦʢ, ʜʝʣʝʥʥʘʷ ʥʘ ʦʙʱʝʝ ʯʠʩʣʦ ʪʦʯʝʢ);  ὴ ï ʜʦʣʷ ʦʞʠʜʘʝʤʦʛʦ ʩʣʫʯʘʡʥʦʛʦ ʩʦʛʣʘʩʠʷ, 
ʚʳʯʠʩʣʷʝʤʘʷ ʢʘʢ ʩʫʤʤʘ ʧʦ ʚʩʝʤ ʢʣʘʩʩʘʤ ʧʨʦʠʟʚʝʜʝʥʠʡ ʠʪʦʛʦʚʳʭ ʩʫʤʤ ʩʪʨʦʢʠ ʠ ʩʪʦʣʙʮʘ 

(ʤʘʨʛʠʥʘʣʴʥʳʭ ʩʫʤʤ) ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ, ʜʝʣʝʥʥʘʷ ʥʘ ʢʚʘʜʨʘʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʥʘʙʣʶʜʝʥʠʡ. 

ʈʘʩʯʝʪʳ ʚʳʧʦʣʥʝʥʳ ʚ ʩʨʝʜʝ Microsoft Excel. 

ʈʘʩʯʝʪ ʧʨʦʚʝʜʝʥ ʧʦ ʤʘʪʨʠʮʝ ʩʦʧʨʷʞʝʥʥʦʩʪʠ, ʧʦʩʪʨʦʝʥʥʦʡ ʥʘ ʦʩʥʦʚʝ ʧʦʧʠʢʩʝʣʴʥʦʛʦ 

ʩʨʘʚʥʝʥʠʷ ʨʘʩʪʨʦʚ ʟʘ 2024 ʛ. ʩ ʰʘʛʦʤ ʩʝʪʢʠ 30 ʤ. ʀʥʪʝʨʧʨʝʪʘʮʠʷ (ə) ʚʳʧʦʣʥʝʥʘ ʧʦ ʰʢʘʣʝ 

ʃʘʥʜʠʩʘ ʠ ʂʦʭʘ: < 0,00 ï ʦʪʩʫʪʩʪʚʠʝ ʩʦʛʣʘʩʠʷ; 0,00-0,20 ï ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ; 0,21-0,40 ï 

ʫʤʝʨʝʥʥʦʝ; 0,41-0,60 ï ʩʨʝʜʥʝʝ; 0,61-0,80 ï ʩʫʱʝʩʪʚʝʥʥʦʝ; 0,81-1,00 ï ʧʦʯʪʠ ʧʦʣʥʦʝ [19]. 

ɼʣʷ ʦʮʝʥʢʠ ʪʝʩʥʦʪʳ ʩʚʷʟʠ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ ʠ ʟʥʘʯʝʥʠʷʤʠ ʚʝʛʝʪʘʮʠʦʥʥʳʭ 

ʠʥʜʝʢʩʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʣʠʥʝʡʥʦʡ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ (r). ɼʘʥʥʳʡ ʤʝʪʦʜ 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʠʟʤʝʨʝʥʥʳʭ ʚ ʠʥʪʝʨʚʘʣʴʥʦʡ ʰʢʘʣʝ ʠʣʠ ʰʢʘʣʝ 

ʦʪʥʦʰʝʥʠʡ, ʧʨʠ ʫʩʣʦʚʠʠ ʣʠʥʝʡʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʩʚʷʟʠ [20]. 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  

ὶ
Вὼ ὼȅώ ώȅ

Вὼ ὼȅ ẗВώ ώȅ
ȟ 

(2) 

ʛʜʝ ὼ ʠ ώ ï ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ (ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʠ ʟʥʘʯʝʥʠʷ 
TNDVI); ὼȅ ʠ ώȅ ï ʩʨʝʜʥʠʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʝʨʝʤʝʥʥʳʭ. 

ɺʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʟʥʘʯʝʥʠʷ 

ὶ πȟχ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʠʣʴʥʦʡ ʩʚʷʟʠ, πȟσ ὶ πȟχ ï ʦʙ ʫʤʝʨʝʥʥʦʡ ʩʚʷʟʠ, ὶ πȟσ ï 
ʦ ʩʣʘʙʦʡ ʩʚʷʟʠ. ʈʘʩʯʝʪʳ ʚʳʧʦʣʥʝʥʳ ʚ ʩʨʝʜʝ Microsoft Excel ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʩʪʨʦʝʥʥʦʡ 

ʬʫʥʢʮʠʠ ʇʀʈʉʆʅ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ  

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ. 

ɼʣʷ ʧʩʘʤʤʦʟʝʤʦʚ ʛʫʤʫʩʦʚʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʛʦʨʠʟʦʥʪʦʤ ʷʚʣʷʝʪʩʷ ʛʫʤʫʩʦʚʦ-

ʩʣʘʙʦʨʘʟʚʠʪʳʡ ʛʦʨʠʟʦʥʪ ï W. ɼʣʷ ʛʦʨʠʟʦʥʪʘ W ʚ ʛʨʘʥʠʮʘʭ ʧʘʤʷʪʥʠʢʘ ʧʨʠʨʦʜʳ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʦʙʱʠʝ ʯʝʨʪʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ: ʙʫʨʳʡ ʠʣʠ ʪʝʤʥʦ-ʙʫʨʳʡ ʮʚʝʪ, 

ʩʫʧʝʩʯʘʥʳʡ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʧʳʣʝʚʘʪʘʷ ʩʪʨʫʢʪʫʨʘ, ʨʳʭʣʦʝ ʩʣʦʞʝʥʠʝ ʠ ʦʪʩʫʪʩʪʚʠʝ 

ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ. ɺ ʧʦʯʚʝʥʥʦʤ ʧʨʦʬʠʣʝ, ʧʨʠʫʨʦʯʝʥʥʦʤ ʢ ʚʳʭʦʜʘʤ ʩʘʨʤʘʪʩʢʠʭ ʠʟʚʝʩʪʥʷʢʦʚ, 

ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʦʙʣʦʤʢʠ ʤʘʪʝʨʠʥʩʢʦʡ ʧʦʨʦʜʳ (>2 ʩʤ), ʜʦʣʷ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʣʘ 20%. 

ʄʦʱʥʦʩʪʴ ʩʣʘʙʦʨʘʟʚʠʪʦʛʦ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʠ ʩʦʩʪʦʷʥʠʝ ʬʠʪʦʮʝʥʦʟʘ, 

ʘ ʪʘʢʞʝ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ.  

Cʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ ʚ ʛʦʨʠʟʦʥʪʝ W ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʥʝʥʘʨʫʰʝʥʥʳʤ ʧʦʯʚʝʥʥʳʤ ʧʨʦʬʠʣʝʤ 

(ʪʦʯʢʠ 1-3) ʚʘʨʴʠʨʫʝʪ ʦʪ 2,09 ʜʦ 2,97 % (ʪʘʙʣ. 5). ʅʘ ʫʯʘʩʪʢʝ 4 (ʛʘʨʴ) ʦʨʛʘʥʠʯʝʩʢʠʡ ʫʛʣʝʨʦʜ ʚ 

ʛʦʨʠʟʦʥʪʝ W ʥʝ ʦʙʥʘʨʫʞʝʥ. ʆʪʩʫʪʩʪʚʠʝ ʛʫʤʫʩʘ ʥʘ ʪʦʯʢʝ 4 ʩʚʷʟʘʥʦ ʩ ʝʛʦ ʪʝʨʤʠʯʝʩʢʠʤ 

ʨʘʟʣʦʞʝʥʠʝʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʞʘʨʘ 2019 ʛ. [21]. 

ʄʥʦʛʦʣʝʪʥʷʷ ʜʠʥʘʤʠʢʘ NDVI.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʤʘʢʩʠʤʘʣʴʥʳʝ, 

ʤʠʥʠʤʘʣʴʥʳʝ ʠ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʠʥʜʝʢʩʘ NDVI ʜʣʷ 1990, 1994, 1999, 2004, 

2009, 2014, 2019 ʠ 2024 ʛʛ. (ʨʠʩ. 2). 
 

 

ʈʠʩʫʥʦʢ 2 ï ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʠʥʜʝʢʩʫ NDVI ʟʘ 30 ʣʝʪ (ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ) 

 

ɺ 1990, 1994 ʠ 2024 ʛʛ. ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʜʦʩʪʠʛʘʶʱʠʝ ʫʨʦʚʥʷ 0,37-0,38. ʉʘʤʦʝ ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʦʪʤʝʯʝʥʦ ʚ 

1999 ʛ. ɺ ʩʨʝʜʥʝʤ ʟʘ ʥʘʙʣʶʜʘʝʤʳʝ ʧʝʨʠʦʜʳ ʠʥʜʝʢʩ ʩʦʩʪʘʚʣʷʣ 0,26, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʣʘʙʫʶ 

ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʨʘʩʪʠʪʝʣʴʥʦʡ ʙʠʦʤʘʩʩʳ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ NDVI ʧʦ ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʷ ʙʠʦʤʘʩʩʳ (ʨʠʩ. 2, 3) ʧʦʢʘʟʘʣʘ, ʯʪʦ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʤʠʥʠʨʦʚʘʣʘ ʢʘʪʝʛʦʨʠʷ ʥʠʟʢʦʡ ʚʝʛʝʪʘʮʠʠ (0,2-0,3), 
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ʦʭʚʘʪʳʚʘʚʰʘʷ ʦʪ 51 ʜʦ 98 % ʧʣʦʱʘʜʠ ʆʆʇʊ.  ʊʦʯʢʠ ʩʦ ʩʨʝʜʥʝʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʚʝʛʝʪʘʮʠʠ 

(0,3-0,6) ʟʘʥʠʤʘʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʣʦʱʘʜʠ (0,2-3,6 ʛʘ) ʠ ʙʳʣʠ ʧʨʠʫʨʦʯʝʥʳ, 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʢ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʨʝʜʥʝʡ ʚʝʛʝʪʘʮʠʠ (3,6 ʛʘ) ʦʪʤʝʯʝʥʦ ʚ 1990 ʛ., ʤʠʥʠʤʘʣʴʥʦʝ 

(0,2 ʛʘ) ï ʚ 2014 ʛ. 

ʇʣʦʱʘʜʴ ʦʛʦʣʝʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ (NDVI < 0,2) ʫʚʝʣʠʯʠʣʘʩʴ ʩ 1990 ʧʦ 1999 ʛ. ʜʦ 1,7 ʛʘ, 

ʥʦ ʢ 2024 ʛ. ʩʦʢʨʘʪʠʣʘʩʴ. ʉ 2014 ʛ. ʥʘʤʝʪʠʣʘʩʴ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʜʦʣʠ ʫʯʘʩʪʢʦʚ ʩʦ 

ʩʨʝʜʥʝʡ ʚʝʛʝʪʘʮʠʝʡ (ʜʦ 2 ʛʘ ʚ 2024 ʛ.). 

ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦ ʠʥʜʝʢʩʫ TNDVI.  

ʇʨʠʤʝʥʝʥʠʝ ʪʨʘʥʩʧʠʨʘʮʠʦʥʥʦʡ ʤʘʩʢʠ ʧʦʟʚʦʣʠʣʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʧʦʯʚʝʥʥʦʛʦ 

ʬʦʥʘ ʠ ʫʪʦʯʥʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ɼʠʥʘʤʠʢʘ ʧʣʦʱʘʜʝʡ ʢʘʪʝʛʦʨʠʡ TNDVI ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʚ ʪʘʙʣʠʮʝ 4 ʠ ʥʘ ʨʠʩʫʥʢʝ 3. 
 

ʊʘʙʣʠʮʘ 4 ï ʇʣʦʱʘʜʠ ʢʘʪʝʛʦʨʠʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦ TNDVI, ʛʘ  

(ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ) 

ʂʘʪʝʛʦʨʠʷ 1994 1999 2004 2009 2014 2019 2024 

ʆʪʩʫʪʩʪʚʠʝ (<0,2) 0,72 1,56 0,6 1,75 0,00 0,00 0,19 

ʉʣʘʙʘʷ (0,2-0,3) 4,29 6,74 3,62 7,41 0,00 7,14 5,92 

ʉʨʝʜʥʷʷ (0,3-0,6) 4,47 1,17 4,32 0,00 9,47 2,33 3,36 

ɺʩʝʛʦ 9,47 9,47 8,54  9,17  9,47 9,47 9,47 

ʇʨʠʤʝʯʘʥʠʝ: ʟʥʘʯʝʥʠʷ ʦʢʨʫʛʣʝʥʳ ʜʦ ʩʦʪʳʭ. 
 

ʊʘʢʞʝ ʜʣʷ ʦʮʝʥʠʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ ʆʆʇʊ ʧʦ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʨʠʩ. 3). 

 

 

ʈʠʩʫʥʦʢ 3 ï ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʠʥʜʝʢʩʫ TNDVI ʟʘ 30 ʣʝʪ (ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ) 


