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ʌʀɿʀʆʃʆɻʀʗ 
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DOI: 10.26456/vtbio234 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʈʀʊʄʀʏɽʉʂʆʁ ɸʂʊʀɺʅʆʉʊʀ ʈʋʂ 

ʇʀɸʅʀʉʊʆɺ ʇʈʀ ɺʓʇʆʃʅɽʅʀʀ ɼɺʀɻɸʊɽʃʔʅʓʍ ʊɽʉʊʆɺ 

ɺ ʄɸʂʉʀʄɸʃʔʅʆ ɹʓʉʊʈʆʄ ʊɽʄʇɽ 

 

ʄ.ʉ. ʂʫʨʦʚʘ, ɽ.ɸ. ɹʝʣʷʢʦʚʘ 
ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʊʚʝʨʴ 

 
ʇʨʦʚʝʜʝʥʘ ʛʨʘʬʠʯʝʩʢʘʷ ʨʝʛʠʩʪʨʘʮʠʷ ʧʨʦʠʟʚʦʣʴʥʳʭ ʨʠʪʤʠʯʝʩʢʠʭ 

ʜʚʠʞʝʥʠʡ ʧʘʣʴʮʝʚ ʠ ʢʠʩʪʝʡ ʨʫʢ ʫ ʜʝʚʦʯʝʢ, ʦʙʫʯʘʶʱʠʭʩʷ ʠʛʨʝ ʥʘ 

ʢʣʘʚʠʰʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʭ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʘʥʘʣʠʟʦʤ ʠʭ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɺʳʷʚʣʝʥʳ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʩʢʦʨʦʩʪʥʳʝ 

ʢʘʯʝʩʪʚʘ ʦʙʝʠʭ ʨʫʢ ʧʠʘʥʠʩʪʦʢ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʭ 

ʜʚʠʞʝʥʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʧʳʪʫʝʤʳʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 

ʋʩʪʘʥʦʚʣʝʥʥʘʷ ʥʠʟʢʘʷ ʚʥʫʪʨʠ ʠ ʤʝʞʛʨʫʧʧʦʚʘʷ ʜʠʩʧʝʨʩʥʦʩʪʴ 

ʜʣʠʪʝʣʴʥʦʩʪʠ ʜʚʠʛʘʪʝʣʴʥʳʭ ʮʠʢʣʦʚ ʧʨʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ ʧʠʘʥʠʩʪʘʤʠ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʪʝʤʧʘ ʧʘʣʴʮʘʤʠ, ʘ ʪʘʢʞʝ ʚʳʨʘʞʝʥʥʘʷ ʧʨʘʚʦʩʪʦʨʦʥʥʷʷ 

ʤʦʪʦʨʥʘʷ ʘʩʠʤʤʝʪʨʠʷ ʨʫʢ, ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʚʣʠʷʥʠʷ 

ʤʫʟʳʢʘʣʴʥʳʭ ʥʘʛʨʫʟʦʢ. ʇʨʝʜʣʘʛʘʝʤʳʝ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʣʘʙʠʣʴʥʦʩʪʠ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʨʠʪʤʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʜʠʩʪʘʣʴʥʳʭ 

ʟʚʝʥʴʝʚ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʮʝʧʠ ʨʫʢ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʮʝʥʢʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʧʠʘʥʠʩʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʠʟʚʦʣʴʥʳʝ ʨʠʪʤʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ, ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʜʚʠʛʘʪʝʣʴʥʳʭ ʮʠʢʣʦʚ, ʪʝʧʧʠʥʛ-ʪʝʩʪ, ʧʠʘʥʠʩʪʳ. 

 

ɺʚʝʜʝʥʠʝ. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʮʝʣʝʡ 

ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʤʫʟʳʢʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʦʩʪʘʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʠʩʧʦʣʥʠʪʝʣʴʩʢʦʛʦ ʤʘʩʪʝʨʩʪʚʘ (ʇʨʦʛʨʘʤʤʘé, 2014). ʇʨʠ ʵʪʦʤ 

ʫʩʧʝʰʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʠ ʪʨʫʜʦʚʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʫʟʳʢʘʥʪʦʚ ʥʘ 

ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʧʦʜʛʦʪʦʚʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʧʨʠʨʦʜʥʳʤʠ 

ʧʨʝʜʧʦʩʳʣʢʘʤʠ, ʪʘʢ ʠ ʧʨʠʦʙʨʝʪʝʥʥʳʤʠ ʥʘʚʳʢʘʤʠ. ɺ ʩʚʷʟʠ ʩ ʯʝʤ 

ʧʨʦʚʝʜʝʥʠʝ ʢʦʥʪʨʦʣʷ ʟʘ ʟʜʦʨʦʚʴʝʤ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ 

ʩʠʩʪʝʤ ʠ ʦʨʛʘʥʦʚ ʫ ʤʫʟʳʢʘʥʪʦʚ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʧʦʜʛʦʪʦʚʢʠ, 

ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʠʭ ʠʟʤʝʥʝʥʠʝʤ ʧʦʜ ʚʣʠʷʥʠʝʤ ʢʘʞʜʦʜʥʝʚʥʳʭ ʢʘʢ 

ʵʤʦʮʠʦʥʘʣʴʥʳʭ, ʪʘʢ ʠ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦ. ɼʣʷ 

ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤ ʧʦʜʙʦʨ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʢ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʙ  rʜʘʪʴ ʯʝʪʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʚʦʟʤʦʞʥʦʩʪʷʭ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʣʶʜʝʡ. ʇ ʦʩʢʦʣʴʢʫ ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ 

ʩʝʥʩʦʤʦʪʦʨʥʳʭ ʥʘʛʨʫʟʦʢ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʠʩʪʘʣʴʥʳʝ ʟʚʝʥʴʷ ʚʝʨʭʥʝʡ 

ʢʦʥʝʯʥʦʩʪʠ (ɸʰʫʨʢʦʚʘ, 2012) ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ ʙʳʣʦ ʠʟʫʯʝʥʠʝ 

É ʂʫʨʦʚʘ ʄ.ʉ., ɹʝʣʷʢʦʚʘ ɽ.ɸ., 2022 
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ʧʨʦʠʟʚʦʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʨʫʢ ʤʫʟʳʢʘʥʪʦʚ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʫʨʦʚʥʝʚʦʡ 

ʪʝʦʨʠʠ ʅ.ɸ. ɹʝʨʥʰʪʝʡʥʘ (ʏʫʛʫʥʦʚ, 2014). 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʠʟʫʯʠʪʴ ʨʠʪʤʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʘʣʴʮʝʚ ʠ 

ʢʠʩʪʝʡ ʨʫʢ ʧʠʘʥʠʩʪʦʚ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʤʠ ʜʚʠʛʘʪʝʣʴʥʳʭ ʪʝʩʪʦʚ ʚ 

ʤʘʢʩʠʤʘʣʴʥʦ ʙʳʩʪʨʦʤ ʪʝʤʧʝ. 

ʄʝʪʦʜʠʢʘ. ʆʨʛʘʥʠʟʘʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ 

ʣʘʙʦʨʘʪʦʨʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʤʦʜʝʣʠʨʫʶʱʠʡ ʵʣʝʤʝʥʪʳ ʤʫʟʳʢʘʣʴʥʦʡ 

ʠʩʧʦʣʥʠʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩ ʫʯʘʩʪʠʝʤ 10 ʜʝʚʦʯʝʢ ʚ ʚʦʟʨʘʩʪʝ 12ï

15 ʣʝʪ, ʦʙʫʯʘʶʱʠʝʩʷ ʠʛʨʝ ʥʘ ʬʦʨʪʝʧʠʘʥʦ ʥʝ ʤʝʥʝʝ ʩʝʤʠ ʣʝʪ. 

ʂʦʥʪʨʦʣʴʥʫʶ ʛʨʫʧʧʫ ʩʦʩʪʘʚʠʣʠ 10 ʰʢʦʣʴʥʠʮ ʪʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ, ʥʝ 

ʚʣʘʜʝʶʱʠʝ ʠʛʨʦʡ ʥʘ ʤʫʟʳʢʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʭ. 

ʈʝʛʠʩʪʨʘʮʠʷ ʨʠʪʤʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʧʘʣʴʮʝʚ ʠ ʢʠʩʪʝʡ ʨʫʢ 

ʨʝʘʣʠʟʦʚʳʚʘʣʘʩʴ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʩ ʢʘʯʝʩʪʚʝʥʥʦʡ 

ʢʣʘʚʠʘʪʫʨʦʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʨʝʤʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʤʦʪʦʨʥʳʭ ʬʫʥʢʮʠʡ ʦʪʜʝʣʴʥʳʭ ʟʚʝʥʴʝʚ ʨʫʢʠ ʦʩʫʱʝʩʪʚʣʷʣʦʩ ɹ

ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ çʀʥʪʝʨʚʘʣ ʥʘʞʘʪʠʡè, 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʩʦʪʨʫʜʥʠʢʦʚ ʬʠʟʠʢʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʀʩʧʳʪʫʝʤʳʝ ʚ 

ʧʦʣʦʞʝʥʠʠ, ʧʨʠʙʣʠʞʝʥʥʦʤ ʢ ʧʦʟʝ ʚʦ ʚʨʝʤʷ ʠʛʨʳ ʥʘ ʤʫʟʳʢʘʣʴʥʦʤ 

ʠʥʩʪʨʫʤʝʥʪʝ (ʧʠʘʥʠʥʦ), ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʙʳʩʪʨʦʤ ʪʝʤʧʝ ʢʘʞʜʦʡ ʨʫʢʦʡ 

ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʚʳʧʦʣʥʷʣʠ ʢʦʤʧʣʝʢʩ ʜʚʠʛʘʪʝʣʴʥʳʭ ʪʝʩʪʦʚ: ʧʝʨʚʳʡ ï 

ʪʝʧʧʠʥʛ-ʪʝʩʪ ʢʠʩʪʴʶ ʧʦ ʢʣʘʚʠʰʝ çʧʨʦʙʝʣè; ʚʪʦʨʦʡ ï ʧʦʦʯʝʨʝʜʥʳʝ 

ʨʠʪʤʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ ʫʢʘʟʘʪʝʣʴʥʳʤ ʠ ʩʨʝʜʥʠʤ ʧʘʣʴʮʘʤʠ ʧʦ 

ʩʦʩʝʜʥʠʤ ʢʣʘʚʠʰʘʤ ʢʣʘʚʠʘʪʫʨʳ ʠ ʘʥʘʣʦʛʠʯʥʳʝ ʝʤʫ ʪʨʝʪʠʡ ʠ 

ʯʝʪʚʝʨʪʳʡ ʪʝʩʪʳ, ʚʳʧʦʣʥʷʝʤʳʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʨʝʜʥʠʤ ʠ 

ʙʝʟʳʤʷʥʥʳʤ, ʙʝʟʳʤʷʥʥʳʤ ʧʘʣʴʮʝʤ ʠ ʤʠʟʠʥʮʝʤ. ʇʨʝʜʣʘʛʘʝʤʦʝ 

ʩʦʯʝʪʘʥʠʝ ʜʚʠʞʝʥʠʡ ʧʘʣʴʮʝʚ ʚ ʪʨʝʭ ʧʦʩʣʝʜʥʠʭ ʪʝʩʪʘʭ ʧʨʝʜʩʪʘʚʣʷʣʠ 

ʩʦʙʦʡ ʠʤʠʪʘʮʠ ʁʧʨʠʝʤʘ ʠʛʨʳ çʪʨʝʣʴè (ʩʢʦʨʦʝ ʯʝʨʝʜʦʚʘʥʠʝ ʩʦʩʝʜʥʠʭ 

ʥʦʪ) ï ʦʜʥʦʛʦ ʠʟ ʩʘʤʳʭ ʚʠʨʪʫʦʟʥʳʭ ʠ ʩʣʦʞʥʳʭ ʤʫʟʳʢʘʣʴʥʳʭ ʧʨʠʝʤʦʚ, 

ʢʦʪʦʨʫʶ ʧʠʘʥʠʩʪʳ ʯʘʱʝ ʚʩʝʛʦ ʚʳʧʦʣʥʷʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ 

ʧʘʣʴʮʘʤʠ. 

ʈʝʛʠʩʪʨʘʮʠʷ ʧʨʦʠʟʚʦʣʴʥʳʭ ʨʠʪʤʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʚ ʢʘʞʜʦʤ 

ʪʝʩʪʝ ʧʨʦʚʦʜʠʣʘʩ ɹ ʥʝ ʤʝʥʝʝ 30 ʩʝʢʫʥʜ ʠʣʠ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ 

ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʦʱʫʱʝʥʠʷ ʫʩʪʘʣʦʩʪʠ (ʫʪʦʤʣʝʥʠʷ). ʄʝʞʜʫ ʠʩʧʳʪʘʥʠʷʤʠ 

ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ 5-ʤʠʥʫʪʥʳʝ ʧʝʨʝʨʳʚʳ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʝʨʚʥʦ-ʤʳʰʝʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʨʫʢ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠ ʩʫʤʤʘʨʥʦʡ ʯʘʩʪʦʪʳ 

ʜʚʠʞʝʥʠʡ ʠ ʚʳʷʚʣʝʥʠʷ ʩʪʝʧʝʥʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʩʠʤʤʝʪʨʠʠ ʢ 

ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ ʤʝʪʦʜʠʢʘ ʵʢʩʧʨʝʩʩ-ʜʠʘʛʥʦʩʪʠʢʠ 

ʩʚʦʡʩʪʚ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʧʦ ʧʩʠʭʦʤʦʪʦʨʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ɽ.ʇ. ʀʣʴʠʥʘ 

(2001). 

ɸʥʘʣʠʟ ʜʚʠʞʝʥʠʡ ʚʢʣʶʯʘʣ ʧʦʩʪʨʦʝʥʠʝ ʪʝʧʧʠʥʛʦʛʨʘʤʤ ʧʦ 120 

ʜʚʠʛʘʪʝʣʴʥʳʤ ʮʠʢʣʘʤ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ ʥʘ 30-ʩʝʢʫʥʜʥʦʤ ʦʪʨʝʟʢʝ ʠ 
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ʚʳʯʠʩʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ: ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʦʞʠʜʘʥʠʷ (X) ʠ ʝʛʦ ʦʰʠʙʢʠ (Ñm), ʩʨʝʜʥʝʡ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ 

(ů), ʜʠʩʧʝʨʩʠʠ (D), ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ (Cv). ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʚʥʫʪʨʝʥʥʝʡ ʩʚʷʟʠ ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʣʠʥʝʡʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 

ʩʤʝʞʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʧʦ ʧʝʨʚʦʤʫ ʩʜʚʠʛʫ ʤʘʩʩʠʚʘ (r1). ɼʦʩʪʦʚʝʨʥʦʩʪʴ 

ʨʘʟʣʠʯʠʡ ʧʘʨʘʤʝʪʨʦʚ ʦʮʝʥʠʚʘʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠʪʝʨʠʷ 

ʉʪʴʶʜʝʥʪʘ ʠ ʌʠʰʝʨʘ (ʃʘʢʠʥ, 1973). 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʠ ʛʨʘʬʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʝʜʝʥʘ ʥʘ ʦʩʥʦʚʝ ʧʨʦʛʨʘʤʤʳ Microsoft Office Excel. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʠʘʥʠʩʪʳ ʚʳʧʦʣʥʷʶʪ ʧʨʦʠʟʚʦʣʴʥʳʝ 

ʨʠʪʤʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ ʧʨʘʚʦʡ ʢʠʩʪʴʶ ʯʘʱʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʝʚʦʡ, ʦ 

ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʩʫʱʝʩʪʚʝʥʥʦ (ʈ<0,01) ʦʪʣʠʯʘʶʱʠʝʩʷ 

ʫʩʨʝʜʥʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʠ ʜʚʠʛʘʪʝʣʴʥʳʭ ʮʠʢʣʦʚ (ɼɼʎ), 

ʨʘʚʥʳʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 153,39Ñ2,27 ʠ 175,44Ñ4,97 ʤʩ (ʨʠʩ. 1ɸ; ʪʘʙʣ. 1). 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ɼɼʎ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ 

ʢʠʩʪʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʜʦʩʪʦʚʝʨʥʳʝ (ʈ<0,01) ʨʘʟʣʠʯʠʷ ʫ ʚʩʝʭ 

ʠʩʧʳʪʫʝʤʳʭ. 

 

 
 ɸ  ɹ 

ʈʠʩ. 1. ʇʦʢʘʟʘʪʝʣʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʮʠʢʣʘ (N=120) ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʪʝʧʧʠʥʛ-ʪʝʩʪʘ ʢʠʩʪʴʶ (ʂ), ʫʢʘʟʘʪʝʣʴʥʳʤ ʠ ʩʨʝʜʥʠʤ (2ï3), 

ʩʨʝʜʥʠʤ ʠ ʙʝʟʳʤʷʥʥʳʤ (3-4) ʧʘʣʴʮʘʤʠ, ʙʝʟʳʤʷʥʥʳʤ ʧʘʣʴʮʝʤ ʠ ʤʠʟʠʥʮʝʤ  

(4-5) ʧʠʘʥʠʩʪʘʤʠ (ɸ) ʠ ʠʩʧʳʪʫʝʤʳʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ɹ): 
ʩʚʝʪʣʳʝ ʩʪʦʣʙʮʳ ï ʧʨʘʚʘʷ ʠ ʪʝʤʥʳʝ ʩʪʦʣʙʮʳ ï ʣʝʚʘʷ ʨʫʢʘ 

 

ʋʩʨʝʜʥʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ ʧʨʠ ʩʜʚʠʛʝ 

ʤʘʩʩʠʚʘ ʥʘ ʝʜʠʥʠʮʫ ʫʢʘʟʳʚʘʶʪ ʥʘ ʚʳʨʘʞʝʥʥʫʶ ʩʚʷʟʴ ʜʚʠʛʘʪʝʣʴʥʳʭ 

ʮʠʢʣʦʚ ʢʘʢ ʚ ʧʨʘʚʦʡ (r1=0,167Ñ0,067 ʆ.ɽ; ʈ=0,05), ʪʘʢ ʠ ʚ ʣʝʚʦʡ ʢʠʩʪʠ 

(r1=0,193Ñ0,069 ʆ.ɽ.; ʈ<0,05). ʆʪʤʝʯʘʝʪʩʷ ʥʘʠʙʦʣʴʰʘʷ ʚʘʨʠʘʪʠʚʥʦʩʪʴ 

ʜʚʠʛʘʪʝʣʴʥʳʭ ʮʠʢʣʦʚ ʣʝʚʦʡ ʢʠʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʘʚʦʡ, ʥʘ ʯʪʦ 

ʫʢʘʟʳʚʘʶʪ ʟʥʘʯʝʥʠ ̫ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʘʨʠʘʮʠʠ (19,78Ñ2,89 ʠ 
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15,56Ñ2,60%) ʠ ʜʠʩʧʝʨʩʠʠ (1473,01Ñ437,98 ʠ 658,09Ñ207,00 ʤʩ). 

ɺʠʟʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʪʝʧʧʠʥʛʦʛʨʘʤʤ ʥʘ ʧʨʠʤʝʨʝ ʠʩʧʳʪʫʝʤʦʡ ɹ., 14 ʣʝʪ 

(ʨʠʩ. 2) ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʴʰʝʡ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ 

ʨʠʪʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʘʚʦʡ ʢʠʩʪʠ, ʦ ʙʦʣʝʝ ʨʦʚʥʦʤ ʝʝ 

ʨʠʪʤʠʯʝʩʢʦʤ ʨʠʩʫʥʢʝ. 
ʊʘʙʣʠʮʘ 1 

ʋʩʨʝʜʥʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ɼɼʎ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʧʠʘʥʠʩʪʘʤʠ (N=10) ʨʠʪʤʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʧʨʘʚʦʡ (ʇ) ʠ ʣʝʚʦʡ (ʃ) ʢʠʩʪʴʶ 

(ʢ), ʫʢʘʟʘʪʝʣʴʥʳʤ ʠ ʩʨʝʜʥʠʤ (2ï3), ʩʨʝʜʥʠʤ ʠ ʙʝʟʳʤʷʥʥʳʤ (3ï4),  

ʙʝʟʳʤʷʥʥʳʤ ʧʘʣʴʮʝʤ ʠ ʤʠʟʠʥʮʝʤ (4-5) (XÑm) 

ɼʚʠʞʝʥʠʷ X, ʤʩ ʈSt D, ʤʩ PF Cv, % r1, ʆ.ɽ. 

ʇʢ 
153,39Ñ 

2,27 
<0,01 

606,75Ñ 

190,06 
<0,01 

14,88Ñ 

2,42 

0,167Ñ 

0,067*  

ʃʢ 
175,44Ñ 

4,97 

1407,04Ñ 

442,80 

19,40Ñ 

2,95 

0,193Ñ 

0,069*  

ʇ2-3 
120,62Ñ 

8,11 
- 

2161,44Ñ 

695,92 
- 

34,36Ñ 

3,49 

-0,201Ñ 

0,087*  

ʃ2-3 
149,20Ñ 

10,98 

2968,94Ñ 

976,59 

32,35Ñ 

3,46 

-0,095Ñ 

0,078 

ʇ3-4 
135,67Ñ 

5,10 
<0,05 

2770,48Ñ 

655,10 
- 

37,34Ñ 

4,70 

-0,279Ñ 

0,047**  

ʃ3-4 
169,36Ñ 

9,05 

3818,88Ñ 

553,78 

36,31Ñ 

2,89 

-0,238Ñ 

0,068**  

ʇ4-5 
180,83Ñ 

15,77 
- 

5466,72Ñ 

1282,76 
<0,01 

39,09Ñ 

2,82 

-0,095Ñ 

0,053 

ʃ4-5 
217,87Ñ 

20,69 

17756,10Ñ 

9034,85 

49,47Ñ 

5,52 

-0,096Ñ 

0,068 
ʇʨʠʤʝʯʘʥʠʝ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ r1 ʧʨʠ n=120 * ï ʈ< 

0,05; **  ï ʈ<0,01. 

 

ʇʦʜʨʦʙʥʦʝ ʠʟʫʯʝʥʠʝ ʩʢʦʨʦʩʪʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʨʫʢ ʧʠʘʥʠʩʪʦʚ 

ʧʨʝʜʧʦʣʘʛʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʠʟʚʦʣʴʥʳʭ ʨʠʪʤʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ, 

ʚʳʧʦʣʥʷʝʤʳʭ ʜʚʫʤʷ ʧʘʣʴʮʘʤʠ, ʦʯʝʨʝʜʥʦʩʪʴ ʢʦʪʦʨʳʭ ʦʧʠʩʘʥʘ ʚʳʰʝ. 

ɺʦ ʚʩʝʭ ʪʨʝʭ ʜʚʠʛʘʪʝʣʴʥʳʭ ʪʝʩʪʘʭ ʫʩʨʝʜʥʸʥʥʳʝ ʟʥʘʯʝʥʠʷ ɼɼʎ ʠ 

ʚʥʫʪʨʠʛʨʫʧʧʦʚʦʡ ʜʠʩʧʝʨʩʠʠ ʧʨʘʚʦʡ ʨʫʢʠ ʦʢʘʟʘʣʠʩʴ ʤʝʥʴʰʝ 

ʧʦʢʘʟʘʪʝʣʝʡ ʣʝʚʦʡ (ʨʠʩ. 1ɸ, ʪʘʙʣ. 1). ʇʨʠ ʵʪʦʤ ʜʦʩʪʦʚʝʨʥʳʝ (t=3,244; 

ʈ<0,05) ʨʘʟʣʠʯʠʷ ʜʚʠʛʘʪʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʤʝʞʜʫ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ 

ʨʫʢʦʡ ʦʪʤʝʯʝʥʳ ʪʦʣʴʢʦ ʧʨʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ ʨʠʪʤʘ 3-ʤ ʠ 4-ʤ 

ʧʘʣʴʮʘʤʠ. ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʚʳʨʘʞʝʥʥʘʷ ʤʦʪʦʨʥʘʷ ʘʩʠʤʤʝʪʨʠʷ 

ʦʙʫʩʣʦʚʣʝʥʘ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠʛʨʦʚʳʭ ʜʚʠʞʝʥʠʡ ʧʠʘʥʠʩʪʦʚ, ʘ ʠʤʝʥʥʦ, 

ʥʘʠʙʦʣʝʝ ʧʦʜʚʠʞʥʳʤ ʠ ʜʠʥʘʤʠʯʥʳʤ ʠʩʧʦʣʥʝʥʠʝʤ ʤʝʣʦʜʠʠ ʧʨʘʚʦʡ 

ʨʫʢʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʝʚʦʡ, ʨʘʙʦʪʘʶʱʝʡ ʯʘʱʝ ʚʩʝʛʦ ʚ ʧʦʟʠʮʠʦʥʥʦʤ 

ʨʝʞʠʤʝ (ʠʩʧʦʣʥʝʥʠʝ ʘʢʢʦʨʜʦʚ, ʘʨʧʝʜʞʠʦ). 
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ʅʘʠʙʦʣʴʰʘʷ ʩʢʦʨʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʠʪʤʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ 

ʦʪʤʝʯʝʥʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʝʩʪʘ ʫʢʘʟʘʪʝʣʴʥʳʤ ʠ ʩʨʝʜʥʠʤ ʧʘʣʴʮʘʤʠ ʢʘʢ 

ʧʨʘʚʦʡ, ʪʘʢ ʠ ʣʝʚʦʡ ʨʫʢʦʡ (ʨʠʩ. 1ɸ, ʪʘʙʣ. 1). 
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ʈʠʩ. 2. ʊʝʧʧʠʥʛʦʛʨʘʤʤʳ ʧʨʘʚʦʡ (ɸ) ʠ ʣʝʚʦʡ ʢʠʩʪʠ (ɹ) ʠʩʧʳʪʫʝʤʦʡ ɹ., 14 ʣʝʪ 

 

ʅʘʠʤʝʥʴʰʘʷ ʯʘʩʪʦʪʘ ʜʚʠʞʝʥʠʡ ʠ ʥʘʠʙʦʣʴʰʘʷ ʚʥʫʪʨʠʛʨʫʧʧʦʚʘʷ 

ʚʘʨʠʘʪʠʚʥʦʩʪʴ ɼɼʎ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʝʩʪʘ ʯʝʪʚʝʨʪʳʤ ʠ 

ʧʷʪʳʤ ʧʘʣʴʮʘʤʠ. ɺʝʨʦʷʪʥʦ, ʥʠʟʢʠʡ ʪʝʤʧ ʧʨʦʠʟʚʦʣʴʥʳʭ ʜʚʠʞʝʥʠʡ 

ʦʙʫʩʣʦʚʣʝʥ ʥʘʠʤʝʥʴʰʝʡ ʧʦʜʚʠʞʥʦʩʪʴʶ ʯʝʪʚʝʨʪʦʛʦ ʧʘʣʴʮʘ, ʘ 

ʚʳʷʚʣʝʥʥʘʷ ʚʥʫʪʨʠʛʨʫʧʧʦʚʘʷ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ï ʘʥʘʪʦʤʠʯʝʩʢʠʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʘʟʛʠʙʘʪʝʣʴʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʷʪʦʛʦ ʧʘʣʴʮʘ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʨʘʟʛʠʙʘʪʝʣʝʤ ʤʠʟʠʥʮʘ ʠ ʦʪʜʝʣʴʥʳʤ ʩʫʭʦʞʠʣʠʝʤ 

ʦʙʱʝʛʦ ʨʘʟʛʠʙʘʪʝʣʷ ʧʘʣʴʮʘ. ɺ ʩʣʫʯʘʝ ʞʝ ʦʪʩʫʪʩʪʚʠʷ ʩʫʭʦʞʠʣʠʷ, 

ʘʥʘʣʦʛʠʯʥʫʶ ʬʫʥʢʮʠʶ ʚʳʧʦʣʥʷʶʪ ʚʦʣʦʢʥʘ ʩʫʭʦʞʠʣʠʷ ʦʙʱʝʛʦ 
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y = 1,6816x - 82,495 
r=0,786; P<0,05 
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ʨʘʟʛʠʙʘʪʝʣʷ ʙʝʟʳʤʷʥʥʦʛʦ ʧʘʣʴʮʘ ʠ ʤʝʞʩʫʭʦʞʠʣʴʥʳʡ ʪʷʞ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʦʙʥʘʨʫʞʝʥʥʘʷ ʚr ʩʦʢʘʷ ʜʠʩʧʝʨʩʥʦʩʪʴ ʜʚʠʛʘʪʝʣʴʥʳʭ ʮʠʢʣʦʚ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʩʝʥʩʦʤʦʪʦʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʧʠʘʥʠʩʪʦʚ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʦʮʝʥʢʠ ʠʭ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ. 

ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʝ ʚʥʠʤʘʥʠʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʭ ʧʨʦʠʟʚʦʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʙʳʩʪʨʦʤ 

ʪʝʤʧʝ ʜʚʫʤʷ ʧʘʣʴʮʘʤʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʩʦʯʝʪʘʥʠʷ ʚʩʝ 

ʚʥʫʪʨʠʛʨʫʧʧʦʚʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ ʧʦ ʧʝʨʚʦʤʫ 

ʩʜʚʠʛʫ ʤʘʩʩʠʚʘ ʠʤʝʶʪ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ (ʪʘʙʣ. 1). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʧʦʦʯʝʨʝʜʥʦʡ ʨʘʙʦʪʝ ʧʘʣʴʮʘʤʠ, ʦʜʠʥ ʠʟ ʥʠʭ ʠʤʝʝʪ 

ʥʘʠʙʦʣʴʰʫʶ ʩʢʦʨʦʩʪʴ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʨʠʪʤʘ. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ 

ʜʘʥʥʳʤ, ʥʘʠʙʦʣʝʝ ʪʝʩʥʘʷ (ʈ<0,01) ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʩʚʷʟʴ ʚʨʝʤʝʥʥʳʭ 

ʠʥʪʝʨʚʘʣʦʚ ʤʝʞʜʫ ʥʘʞʘʪʠʝʤ ʥʘ ʢʣʘʚʠʰʠ ʢʣʘʚʠʘʪʫʨʳ ʢʘʢ ʚ ʧʨʘʚʦʡ 

(r1=-0,279Ñ0,047 ʆ.ɽ), ʪʘʢ ʠ ʣʝʚʦʡ ʨʫʢʝ (r1=-0,238Ñ0,068 ʆ.ɽ) ʦʪʤʝʯʝʥʘ 

ʧʨʠ ʨʘʙʦʪʝ ʪʨʝʪʴʠʤ ʠ ʯʝʪʚʝʨʪʳʤ ʧʘʣʴʮʘʤʠ, ʯʪʦ, ʚʝʨʦʷʪʥʦ, ʦʙʫʩʣʦʚʣʝʥʦ 

ʥʘʣʠʯʠʝʤ ʫ ʥʠʭ ʦʙʱʠʭ, ʟʘʚʠʩʠʤʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʤʳʰʮ ʩʛʠʙʘʪʝʣʝʡ ʠ 

ʨʘʟʛʠʙʘʪʝʣʝʡ. 

ʈʠʩ. 3. ʂʦʨʨʝʣʷʮʠʦʥʥʦ-ʨʝʛʨʝʩʩʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʜʣʠʪʝʣʴʥʦʩʪʝʡ 

ʜʚʠʛʘʪʝʣʴʥʳʭ ʮʠʢʣʦʚ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʨʫʢ ʧʠʘʥʠʩʪʦʚ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʪʝʧʧʠʥʛʘ ʢʠʩʪʴʶ (ɸ), ʜʚʠʛʘʪʝʣʴʥʳʭ ʪʝʩʪʦʚ ʫʢʘʟʘʪʝʣʴʥʳʤ ʠ ʩʨʝʜʥʠʤ (ɹ), 

ʩʨʝʜʥʠʤ ʠ ʙʝʟʳʤʷʥʥʳʤ (ɺ), ʙʝʟʳʤʷʥʥʳʤ ʠ ʤʠʟʠʥʮʝʤ (ɻ) 
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ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ ʪʝʩʥʳʭ (P<0,01) 

ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʝʡ ʫʩʨʝʜʥʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ɼɼʎ 

ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʨʫʢ (ʨʠʩ. 3), ʦʪʤʝʯʘʝʤʳʝ ʨʘʥʝʝ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʉʫʨʩʠʤʦʚʦʡ ʠ ʩʦʘʚʪʦʨʦʚ (2002), ʄʝʜʚʝʜʝʚʦʡ ʠ 

ʩʦʘʚʪʦʨʦʚ (2017), ʧʦʩʚʷʱʝʥʥʳʭ ʠʟʫʯʝʥʠʶ ʨʠʪʤʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ 

ʢʠʩʪʠ. 

ʇʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʚʨʝʤʝʥʥʳʭ ʠ ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʨʦʠʟʚʦʣʴʥʳʭ ʨʠʪʤʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʨʫʢ ʧʠʘʥʠʩʪʦʚ ʩ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʦʡ (ʪʘʙʣ. 2). ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʪʝʧʧʠʥʛ-ʪʝʩʪʘ ʢʠʩʪʴʶ ʟʥʘʯʠʤʳʭ ʛʨʫʧʧʦʚʳʭ ʨʘʟʣʠʯʠʡ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʜʚʠʛʘʪʝʣʴʥʳʭ ʮʠʢʣʦʚ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ (ʨʠʩ. 1ɹ). ʆʜʥʘʢʦ, ʧʦʢʘʟʘʪʝʣʠ 

ɼɼʎ ʧʨʦʠʟʚʦʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʧʘʣʴʮʝʚ ʨʫʢ ʫ ʧʠʘʥʠʩʪʦʚ ʜʦʩʪʦʚʝʨʥʦ 

(P<0,05) ʤʝʥʴʰʝ, ʯʝʤ ʫ ʠʩʧʳʪʫʝʤʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʇʨʠ ʵʪʦʤ 

ʜʘʥʥʳʝ ʧʠʘʥʠʩʪʦʚ ʤʝʥʝʝ ʜʠʩʧʝʨʩʥʳ (ʈ<0,05), ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ, 

ʨʠʪʤʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ, ʚʳʧʦʣʥʷʝʤʳʭ ʯʝʪʚʝʨʪʳʤ ʠ ʧʷʪʳʤ ʧʘʣʴʮʘʤʠ 

ʣʝʚʦʡ ʨʫʢʠ. ʅʝ ʠʩʢʣʶʯʝʥʦ, ʯʪʦ ʚʥʫʪʨʠʛʨʫʧʧʦʚʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʨʠʪʤʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʧʘʣʴʮʝʚ ʠ ʢʠʩʪʝʡ ʨʫʢ ʦʙʫʩʣʦʚʣʝʥʘ ʩʧʝʮʠʬʠʢʦʡ 

ʨʘʙʦʯʠʭ ʜʚʠʞʝʥʠʡ ʧʠʘʥʠʩʪʦʚ ʠ ʩʪʝʧʝʥʴʶ ʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ ʠʭ ʥʝʨʚʥʦ-

ʤʳʰʝʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʨʫʢ. 
ʊʘʙʣʠʮʘ 2 

ʋʩʨʝʜʥʝʥʥʳʝ ʟʥʘʯʝʥʠʷ (XÑm) ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ɼɼʎ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʠʩʧʳʪʫʝʤʳʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (N=10) ʨʠʪʤʠʯʝʩʢʠʭ 

ʜʚʠʞʝʥʠʡ ʧʨʘʚʦʡ (ʇ) ʠ ʣʝʚʦʡ (ʃ) ʢʠʩʪʴʶ (ʢ), ʫʢʘʟʘʪʝʣʴʥʳʤ ʠ ʩʨʝʜʥʠʤ (2ï3), 

ʩʨʝʜʥʠʤ ʠ ʙʝʟʳʤʷʥʥʳʤ (3ï4), ʙʝʟʳʤʷʥʥʳʤ ʧʘʣʴʮʝʤ 

ʠ ʤʠʟʠʥʮʝʤ (4ï5)  

ɼʚʠʞʝʥʠʷ  X, ʤʩ  ʈSt D, ʤʩ  PF Cv, %  r1, ʆ.ɽ.  

ʇʢ  
157,14Ñ 

4,33  
<0,01 

371,05 Ñ 

59,66 
<0,01  

11,94Ñ 

1,03  

0,260Ñ 

0,074**  

ʃʢ  
191,93Ñ 

6,02  

1720,65Ñ 

672,64  

19,22Ñ 

3,49 

0,262Ñ 

0,068**  

ʇ2-3  
184,42Ñ 

22,68  
- 

8538,89Ñ 

1924,93 
<0,01  

44,95Ñ 

3,59  

-0,012Ñ 

0,065  

ʃ2-3  
234,11Ñ 

29,83  

14023,38Ñ 

3861,90  

43,78Ñ 

4,28  

-0,096Ñ 

0,076  

ʇ3-4  
245,88Ñ 

30,42  
<0,05 

8446,94Ñ 

1094,66  
<0,01  

39,86Ñ 

3,84 

-0,088Ñ 

0,063  

ʃ3-4  
301,51Ñ 

32,67  

18515,63Ñ 

3347,19  

45,72Ñ 

4,54  

-0,057Ñ 

0,043  

ʇ4-5  
320,55Ñ 

37,85  
- 

23376,05Ñ 

6344,65  
- 

48,76Ñ 

7,62  

-0,025Ñ 

0,042  

ʃ4-5  
345,04Ñ 

37,06  

18765,69Ñ 

2690,88  

42,35Ñ 

5,27  

-0,090Ñ 

0,028  
ʇʨʠʤʝʯʘʥʠʝ. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ r1 ʧʨʠ n=120  

*  ï ʈ< 0,05; **  ï ʈ<0,01. 
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ʀʩʧʦʣʴʟʫʷ ʤʝʪʦʜʠʢʫ ʵʢʩʧʨʝʩʩ-ʜʠʘʛʥʦʩʪʠʢʠ ʩʚʦʡʩʪʚ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ ɽ.ʇ. ʀʣʴʠʥʘ (2001) ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫ 92,5% ʠʩʧʳʪʫʝʤʳʭ 

ʤʘʢʩʠʤʘʣʴʥʘ ̫ ʯʘʩʪʦʪʘ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʨʠʪʤʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ 

ʧʘʣʴʮʘʤʠ ʠ ʢʠʩʪʷʤʠ ʨʫʢ ʦʪʤʝʯʘʝʪʩʷ ʚ ʧʝʨʚʳʝ ʧʷʪʴ ʩʝʢʫʥʜ ʨʘʙʦʪʳ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʚʳʧʦʣʥʝʥʠʷ ʜʚʠʛʘʪʝʣʴʥʳʭ ʪʝʩʪʦʚ ʪʨʝʪʴʠʤ ʠ 

ʯʝʪʚʝʨʪʳʤ, ʘ ʪʘʢʞʝ ʯʝʪʚʝʨʪʳʤ ʠ ʧʷʪʳʤ ʧʘʣʴʮʘʤʠ ʢʘʢ ʧʨʘʚʦʡ, ʪʘʢ ʠ 

ʣʝʚʦʡ ʨʫʢʦʡ ʫ ʧʠʘʥʠʩʪʦʚ ʜʦʩʪʦʚʝʨʥʦ (P<0,05; P<0,01) ʚʳʰʝ, ʥʝʞʝʣʠ ʫ 

ʠʩʧʳʪʫʝʤʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʇʨʠ ʵʪʦʤ ʘʥʘʣʦʛʠʯʥʳʝ, ʥʦ 

ʩʪʘʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʳʝ ʤʝʞʛʨʫʧʧʦʚʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʜʘʥʥʦʤʫ 

ʧʦʢʘʟʘʪʝʣʶ ʚʳʷʚʣʝʥʳ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʝʧʧʠʥʛʘ ʢʠʩʪʴʶ ʠ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʪʝʤʧʘ ʚʪʦʨʳʤ ʠ ʪʨʝʪʴʠʤ 

ʧʘʣʴʮʘʤʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʘʢʪʠʚʥʦʩʪʴ ʥʝʨʚʥʦ-ʤʳʰʝʯʥʦʛʦ ʘʧʧʘʨʘʪʘ 

ʜʠʩʪʘʣʴʥʳʭ ʟʚʝʥʴʝʚ ʨʫʢʠ ʧʠʘʥʠʩʪʦʚ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʙʦʪ 

ʉʫʨʩʠʤʦʚʦʡ (1999), ʧʦʩʚʷʱʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʶ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʨʫʢ 

ʩʢʨʠʧʘʯʝʡ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʚʠʛʘʪʝʣʴʥʳʭ ʪʝʩʪʦʚ ʚʳʯʠʩʣʝʥʳ ʟʥʘʯʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʩʠʤʤʝʪʨʠʠ ʧʦ ʬʦʨʤʫʣʝ: 

ʂfa =
В̐ В̌

В̐ В̌
, ʛʜʝ 

×ʧ ï ʢʦʣʠʯʝʩʪʚʦ ʥʘʞʘʪʠʡ, ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʭ ʧʨʘʚʦʡ ʨʫʢʦʡ, 

×ʣ ï ʢʦʣʠʯʝʩʪʚʦ ʥʘʞʘʪʠʡ, ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʭ ʣʝʚʦʡ ʨʫʢʦʡ. 

 
ʊʘʙʣʠʮʘ 3 

ɻʨʫʧʧʦʚʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʩʠʤʤʝʪʨʠʠ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʩʧʳʪʫʝʤʳʤʠ ʪʝʧʧʠʥʛʘ ʢʠʩʪʴʶ ʠ ʜʚʠʛʘʪʝʣʴʥʳʭ ʪʝʩʪʦʚ 

ʧʘʣʴʮʘʤʠ ʨʫʢ 

ɻʨʫʧʧʘ ʇʦʢʘʟʘʪʝʣʠ ʂʠʩʪʴ 2ï3 ʧʘʣʝʮ 3ï4 ʧʘʣʝʮ 4ï5 ʧʘʣʝʮ 

ʇʠʘʥʠʩʪʳ 

(n=10) 

ʍÑm 
6,50Ñ 

0,785 

7,80Ñ 

1,700 

10,12Ñ 

1,205 

7,71Ñ 

1,139 

D 6,17 28,90 14,52 11,68 

ʂʦʥʪʨʦʣʴʥʘʷ 

(n=10) 

ʍÑm 
10,14Ñ 

1,460 

6,95Ñ 

6,068 

10,63Ñ 

1,595 

2,62Ñ 

2,702 

D 21,32 294,56 25,44 58,41 

PF <0,01 <0,01  <0,01 

 

ɻʨʫʧʧʦʚʳʝ ʟʥʘʯʝʥʠʷ ʂfa, ʠʤʝʶʱʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʫʙʲʝʢʪʠʚʥʦʡ ʧʨʘʚʦʨʫʢʦʩʪʠ ʧʠʘʥʠʩʪʦʚ ʠ 

ʠʩʧʳʪʫʝʤʳʭ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʋ ʧʠʘʥʠʩʪʦʚ ʤʦʪʦʨʥʘʷ ʘʩʠʤʤʝʪʨʠʷ 

ʢʠʩʪʝʡ ʨʫʢ, ʩʦʛʣʘʩʥʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʷʤ ʂfa ʠ ʧʦʢʘʟʘʪʝʣʷʤ ʝʝ 

ʜʠʩʧʝʨʩʥʦʩʪʠ, ʤʝʥʝʝ ʚʳʨʘʞʝʥʘ ʠ ʤʝʥʝʝ ʚʘʨʠʘʙʝʣʴʥʘ (PF<0,01) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʧʳʪʫʝʤʳʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ (ʪʘʙʣ. 3). ʇʨʠ ʵʪʦʤ, 

ʟʥʘʯʝʥʠʷ ʂfa, ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʥʘʞʘʪʠʡ, ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʭ 

ʚʪʦʨʳʤ ï ʪʨʝʪʴʠʤ ʣʠʙʦ ʯʝʪʚʝʨʪʳʤ ï ʧʷʪʳʤ ʧʘʣʴʮʘʤʠ, ʠʤʝʣʠ ʥʝʩʢʦʣʴʢʦ 
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ʙʦʣʴʰʫʶ ʚʝʣʠʯʠʥʫ ʫ ʜʝʚʦʯʝʢ, ʦʙʫʯʘʶʱʠʭʩʷ ʠʛʨʝ ʥʘ ʠʥʩʪʨʫʤʝʥʪʝ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʝʱʝ ʨʘʟ ʜʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʠʛʨʘ ʥʘ ʤʫʟʳʢʘʣʴʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʘʭ ʷʚʣʷʝʪʩʷ ʩʚʦʝʦʙʨʘʟʥʦʡ ʪʨʝʥʠʨʦʚʢʦʡ ʥʝʨʚʥʦ-ʤʳʰʝʯʥʦʛʦ 

ʘʧʧʘʨʘʪʘ ʨʫʢ ʧʠʘʥʠʩʪʦʚ. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʨʝʤʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʪʝʧʧʠʥʛ-

ʪʝʩʪʘ ʢʠʩʪʠ ʠ ʧʨʦʠʟʚʦʣʴʥʳʭ ʨʠʪʤʠʯʝʩʢʠʭ ʜʚʠʞʝʥʠʡ ʧʘʣʴʮʝʚ ʧʨʘʚʦʡ 

ʨʫʢʠ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ ʧʦʢʘʟʘʪʝʣʝʡ ʣʝʚʦʡ. ʇʨʠ ʵʪʦʤ, ʧʨʦʠʟʚʦʣʴʥʳʝ 

ʨʠʪʤʠʯʝʩʢʠʝ ʜʚʠʞʝʥʠʷ ʜʠʩʪʘʣʴʥʳʭ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʟʚʝʥʴʝʚ ʧʨʘʚʦʡ 

ʨʫʢʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʥʠʟʢʦʡ ʚʥʫʪʨʠʛʨʫʧʧʦʚʦʡ ʜʠʩʧʝʨʩʥʦʩʪʴʶ 

ʚʨʝʤʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʦʣʝʝ ʩʪʘʮʠʦʥʘʨʥʳʝ 

ʧʨʦʮʝʩʩʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʝʚʦʡ ʨʫʢʦʡ. 

ʋ ʧʠʘʥʠʩʪʦʚ ʧʦʢʘʟʘʪʝʣʠ ʪʝʧʧʠʥʛʦʚʳʭ ʜʚʠʞʝʥʠʡ ʨʫʢʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʩʢʦʨʦʩʪʥʳʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʠʩʧʳʪʫʝʤʳʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʅʘʠʤʝʥʝʝ 

ʚʳʨʘʞʝʥʥʘʷ ʚʥʫʪʨʠʛʨʫʧʧʦʚʘʷ ʚʘʨʠʘʙʝʣʴʥʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʩʠʤʤʝʪʨʠʠ ʢʠʩʪʠ ʫ ʩʫʙʲʝʢʪʠʚʥʦ ʧʨʘʚʦʨʫʢʠʭ 

ʧʠʘʥʠʩʪʦʚ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʝʚʦʯʢʘʤʠ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʘ ʪʘʢʞʝ 

ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʣʴʮʝʚ ʧʨʘʚʦʡ ʠ 

ʣʝʚʦʡ ʨʫʢ ʚ ʜʚʠʛʘʪʝʣʴʥʳʭ ʪʝʩʪʘʭ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʣʠʷʥʠʠ 

ʤʫʟʳʢʘʣʴʥʳʭ ʟʘʥʷʪʠʡ ʥʘ ʨʘʟʚʠʪʠʝ ʤʦʪʦʨʥʦʡ ʘʩʠʤʤʝʪʨʠʠ. 

 

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ɹʘʟʘ ʜʘʥʥʳʭ ʂʦʜʝʢʩʳ ʈʌ ʚ ʜʝʡʩʪʚʫʶʱʝʡ ʨʝʜʘʢʮʠʠ. ʇʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ 

ʩʠʩʪʝʤʳ ʨʦʩʩʠʡʩʢʦʛʦ ʤʫʟʳʢʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʧʝʨʠʦʜ ʩ 2015 ʧʦ 

2020 ʛʦʜʳ (ʫʪʚ. ʄʠʥʢʫʣʴʪʫʨʳ ʈʦʩʩʠʠ 29.12.2014). URL: 

https://legalacts.ru/doc/programma-razvitija-sistemy-rossiiskogo-

muzykalnogo-obrazovanija-na-period-s/ 
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FEATURES OF RHYTHMIC  ACTIVITY  OF PIANISTS'  HANDS 

WHEN PERFORMING  MOTOR  TESTS AT THE FASTEST 

POSSIBLE PACE 

 

M.S. Kurova, E.A. Belyakova 
Tver State University, Tver 

 

Graphic registration of arbitrary rhythmic movements of fingers and hands 

in girls learning to play keyboard instruments was carried out, followed by 

analysis of their quantitative characteristics. Higher speed qualities of both 

hands of pianists at performance of the programmed movements in 

comparison with subjects of control group are revealed. The established low 

internal and intergroup dispersion of duration of motor cycles at 

reproduction by pianists of the maximum tempo with fingers, and also the 

expressed right-hand motor asymmetry of hands, is considered as result of 

influence of musical loadings. The proposed methods for determining the 

lability and consistency of rhythmic movements of the distal members of the 

kinematic chain of the hands can be used to assess the professional training 

of pianists. 

Keywords: arbitrary rhythmic movements, duration of motor cycles, tapping 

test, pianists. 
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ʉɽɿʆʅʅɸʗ ɼʀʅɸʄʀʂɸ ʈɽɿʋʃʔʊɸʊʆɺ ʂʃʀʅʀʏɽʉʂʆɻʆ 

ɸʅɸʃʀɿɸ ʂʈʆɺʀ ʋ ɹʆʃʔʅʓʍ ʉɸʍɸʈʅʓʄ ɼʀɸɹɽʊʆʄ 

 

ʖ.ʀ. ɹʝʨʪʦʚʘ, ɸ.ɺ. ʄʠʥʷʝʚʘ 
ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʊʚʝʨʴ 

 
ʀʩʩʣʝʜʦʚʘʣʠ ʩʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʢʨʦʚʠ ʠ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʫ ʚʟʨʦʩʣʳʭ ʞʠʪʝʣʝʡ ʛ. ʊʚʝʨʠ 

ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ ʣʝʛʢʦʡ ʪʷʞʝʩʪʠ. ɺʳʷʚʠʣʠ, ʯʪʦ ʫ ʞʝʥʱʠʥ, 

ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ, ʦʪʩʫʪʩʪʚʫʶʪ ʩʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ 

ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ, ʘ ʩʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʘʩʥʦʡ ʢʨʦʚʠ ʥʝ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʠʥʘʤʠʢʠ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ. ʋ ʤʫʞʯʠʥ, ʙʦʣʴʥʳʭ 

ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ, ʩʝʟʦʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ, 

ʩʥʠʞʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʵʨʠʪʨʦʮʠʪʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʧʦʣʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʩʝʟʦʥ, 

ʛʣʶʢʦʟʘ, ʛʝʤʦʛʣʦʙʠʥ, ʉʆʕ. 

 

ɺʚʝʜʝʥʠʝ. ʉʘʭʘʨʥʳʡ ʜʠʘʙʝʪ (ʉɼ), ʭʨʦʥʠʯʝʩʢʦʝ ʵʥʜʦʢʨʠʥʥʦʝ 

ʟʘʙʦʣʝʚʘʥʠʝ, ʟʘʥʠʤʘʝʪ ʦʩʥʦʚʥʦʝ ʤʝʩʪʦ ʚ ʤʠʨʝ ʩʨʝʜʠ ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʇʦ ʜʘʥʥʳʤ ʚʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʠʘʛʥʦʟ çʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪè ʧʦʩʪʘʚʣʝʥ 422 ʤʣʥ 

ʯʝʣʦʚʝʢ, ʪʦʛʜʘ ʢʘʢ ʚ ʢʦʥʮʝ 20-ʛʦ ʚʝʢʘ ʙʦʣʴʥʳʭ ʙʳʣʦ ʚʩʝʛʦ ʦʢʦʣʦ 108 

ʤʣʥ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʝʥʠʝ, ʯʪʦ ʚ 2030 ʛʦʜʫ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʩʪʘʥʝʪ 

ʩʝʜʴʤʦʡ ʧʦ ʯʘʩʪʦʪʝ ʧʨʠʯʠʥʦʡ ʚʩʝʭ ʩʤʝʨʪʝʡ (ɺʆɿ, 2016). 

ɼʠʘʛʥʦʟ çʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪè ʩʪʘʚʷʪ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʝʩʢʦʣʴʢʠʭ 

ʧʦʚʪʦʨʥʳʭ ʪʝʩʪʦʚ ʥʘ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʢ ʛʣʶʢʦʟʝ, ʢʣʠʥʠʯʝʩʢʦʛʦ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʨʦʚʠ. ʆʜʥʘʢʦ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʠ 

ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʣʠʥʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʨʦʚʠ ʤʦʛʫʪ ʧʨʝʪʝʨʧʝʚʘʪʴ 

ʩʝʟʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʠ 

ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʢʨʦʚʠ ʩʥʠʞʘʝʪʩʷ ʚ ʪʝʧʣʦʝ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʭʦʣʦʜʥʦʝ 

ʚʨʝʤʷ ʛʦʜʘ (ʅʦʩʢʦʚ, 2007). 

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʢʣʠʥʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʢʨʦʚʠ ʫ ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ. 

ʄʝʪʦʜʠʢʘ. ʈʘʙʦʪʘ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʙʘʟʝ ʢʣʠʥʠʯʝʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ çʆʙʣʘʩʪʥʦʡ ʢʣʠʥʠʯʝʩʢʠʡ ʧʩʠʭʦʥʝʚʨʦʣʦʛʠʯʝʩʢʠʡ 

ʜʠʩʧʘʥʩʝʨè ʛʦʨʦʜʘ ʊʚʝʨʠ. 

ʉ ʷʥʚʘʨʷ ʧʦ ʜʝʢʘʙʨʴ 2019 ʛʦʜʘ ʙʳʣ ʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 

É ɹʝʨʪʦʚʘ ʖ.ʀ., ʄʠʥʷʝʚʘ ɸ.ɺ., 2022 
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65 ʣʝʪ. 

ɿʘʙʦʨ ʢʨʦʚʠ ʚʳʧʦʣʥʷʣʠ ʩʦʪʨʫʜʥʠʢʠ ʢʣʠʥʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 

ɻɹʋɿ çʆʙʣʘʩʪʥʦʡ ʢʣʠʥʠʯʝʩʢʠʡ ʧʩʠʭʦʥʝʚʨʦʣʦʛʠʯʝʩʢʠʡ ʜʠʩʧʘʥʩʝʨè. 

ɼʣʷ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʘʧʠʣʣʷʨʥʫʶ ʢʨʦʚʴ, ʧʦʣʫʯʝʥʥʫʶ ʫ 

ʧʘʮʠʝʥʪʦʚ ʚ ʫʪʨʝʥʥʝʝ ʚʨʝʤʷ, ʚ ʩʦʩʪʦʷʥʠʠ ʥʘʪʦʱʘʢ (ɿʫʧʘʥʝʮ, 2005). 

ʆʧʨʝʜʝʣʷʣʠ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ (ʤʤʦʣʴ/ʣ), ʩʦʜʝʨʞʘʥʠʝ 

ʛʝʤʦʛʣʦʙʠʥʘ (ʛ/ʣ), ʢʦʣʠʯʝʩʪʚʦ ʵʨʠʪʨʦʮʠʪʦʚ (Ĭ10
12
/ʣ), ʩʢʦʨʦʩʪʴ 

ʦʩʝʜʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ (ʉʆʕ, ʤʤ/ʯ), ʢʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ (Ĭ10
9
/ʣ) ʠ 

ʪʨʦʤʙʦʮʠʪʦʚ (Ĭ10
9
/ʣ), ʣʝʡʢʦʮʠʪʘʨʥʫʶ ʬʦʨʤʫʣʫ (%). 

ʆʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ 

ʛʣʶʢʦʤʝʪʨʘ Accu-Chek Performa (Roche Diabets Care GmbH, 

ɻʝʨʤʘʥʠʷ). ʉʢʦʨʦʩʪʴ ʦʩʝʜʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʤʝʪʦʜʫ 

ʇʘʥʯʝʥʢʦʚʘ. ɼʣʷ ʧʦʜʩʯʝʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʨʠʪʨʦʮʠʪʦʚ, ʣʝʡʢʦʮʠʪʦʚ, 

ʪʨʦʤʙʦʮʠʪʦʚ ʠ ʛʝʤʦʛʣʦʙʠʥʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʛʝʤʘʪʦʣʦʛʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟʘʪʦʨ Mythic 18 (Orphee SA, ʐʚʝʡʮʘʨʠʷ). ʃʝʡʢʦʮʠʪʘʨʥʫʶ 

ʬʦʨʤʫʣʫ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʦʢʨʘʰʝʥʥʳʭ ʤʘʟʢʘʭ ʤʝʪʦʜʦʤ ʌʠʣʠʧʯʝʥʢʦ 

(ʃʴʶʠʩ ʠ ʜʨ., 2009). 

ɹʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʛʨʫʧʧʳ ʧʘʮʠʝʥʪʦʚ ʧʦ ʧʦʣʫ, ʩʝʟʦʥʘʤ 

ʧʨʦʚʝʜʝʥʠʷ ʟʘʙʦʨʘ ʢʨʦʚʠ ʠ ʥʘʣʠʯʠʶ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ. ʆ ʟʘʙʦʣʝʚʘʥʠʠ 

ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ ʩʫʜʠʣʠ ʧʦ ʫʨʦʚʥʶ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ (ʌʘʜʝʝʚ, 

2016): 

- ʜʦ 5,5 ʤʤʦʣʴ/ʣ ʫ ʞʝʥʱʠʥ, ʜʦ 5,6 ʤʤʦʣʴ/ʣ ʫ ʤʫʞʯʠʥ - ʥʝʪ 

ʦʪʢʣʦʥʝʥʠʡ (ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ); 

- ʦʪ 5,51 ʤʤʦʣʴ/ʣ ʜʦ 8 ʤʤʦʣʴ/ʣ ʫ ʞʝʥʱʠʥ, ʦʪ 5,6 ʤʤʦʣʴ/ʣ ʜʦ 8 

ʤʤʦʣʴ/ʣ ʫ ʤʫʞʯʠʥ - ʣʝʛʢʘʷ ʩʪʝʧʝʥʴ ʪʷʞʝʩʪʠ ʩʘʭʘʨʥʦʛʦ ʜʠʘʙʝʪʘ 

(ʙʦʣʴʥʳʝ ʉɼ). 

ʇʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ 

ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʠʭ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʠ ʠʭ ʦʰʠʙʦʢ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ 

ʨʘʟʣʠʯʠʡ ʠʩʩʣʝʜʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʧʘʮʠʝʥʪʦʚ 

ʦʮʝʥʠʚʘʣʠ ʧʦ ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʝʨʚʠʯʥʳʡ ʘʥʘʣʠʟ ʫʨʦʚʥʷ 

ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʤʫʞʯʠʥ ʩʘʭʘʨʥʳʡ 

ʜʠʘʙʝʪ ʣʝʛʢʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʟʠʤʦʡ ʫ 103 ʯʝʣʦʚʝʢ, 

ʚʝʩʥʦʡ ʫ 81, ʣʝʪʦʤ ʫ 68 ʠ ʦʩʝʥʴʶ ʫ 52 ʯʝʣʦʚʝʢ. ʋ 774 ʤʫʞʯʠʥ ʫʨʦʚʝʥʴ 

ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʜʠʘʧʘʟʦʥʫ ʥʦʨʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʂʦʥʪʨʦʣʴʥʳʝ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣʠ ʟʠʤʦʡ 119 ʤʫʞʯʠʥ, ʚʝʩʥʦʡ 162, ʣʝʪʦʤ 

239 ʠ ʦʩʝʥʴʶ 219 ʤʫʞʯʠʥ. 

ʉʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʞʝʥʱʠʥ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ ʣʝʛʢʦʡ ʩʪʝʧʝʥʠ 

ʪʷʞʝʩʪʠ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʟʠʤʦʡ ʫ 181 ʯʝʣʦʚʝʢʘ, ʚʝʩʥʦʡ ʫ 173, ʣʝʪʦʤ ʫ 

110 ʠ ʦʩʝʥʴʶ ʫ 124 ʯʝʣʦʚʝʢ. ʋ 723 ʞʝʥʱʠʥ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ 

ʙʳʣ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. ʂʦʥʪʨʦʣʴʥʳʝ ʛʨʫʧʧʳ ʩʦʩʪʘʚʠʣʠ ʟʠʤʦʡ 169 

ʞʝʥʱʠʥ, ʚʝʩʥʦʡ 156, ʣʝʪʦʤ 168 ʠ ʦʩʝʥʴʶ 230 ʞʝʥʱʠʥ. 
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ɺʳʷʚʣʝʥʦ, ʯʪʦ ʫ ʤʫʞʯʠʥ, ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ ʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ, ʠ ʫ ʞʝʥʱʠʥ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ 

ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʧʨʝʪʝʨʧʝʚʘʣ ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʝʟʦʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ (P<0,01), ʦʥ ʙʳʣ ʤʘʢʩʠʤʘʣʴʥʳʤ ʦʩʝʥʴʶ ʠ ʤʠʥʠʤʘʣʴʥʳʤ 

ʚʝʩʥʦʡ (ʨʠʩ. 1). 

 
ʈʠʩ. 1. ʉʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ: 

ɸ ï ʤʫʞʯʠʥʳ, ɹ ï ʞʝʥʱʠʥʳ, 

ʙʝʣʳʝ ʩʪʦʣʙʠʢʠ ï ʙʦʣʴʥʳʝ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ, ʯʝʨʥʳʝ ï ʢʦʥʪʨʦʣʴ 

 

ʋ ʞʝʥʱʠʥ, ʙʦʣʴʥʳʭ ʉɼ, ʩʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ 

ʢʨʦʚʠ ʚʳʷʚʣʝʥʳ ʥʝ ʙʳʣʠ (ʨʠʩ. 1ɹ), ʯʪʦ ʚʦʟʤʦʞʥʦ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ 

ʩʪʨʦʛʦʛʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʫʞʯʠʥ, ʩʦʙʣʶʜʝʥʠʷ ʙʦʣʴʥʳʤʠ ʞʝʥʱʠʥʘʤʠ 

ʞʝʩʪʢʦʡ ʜʠʝʪʳ, ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʫʨʦʚʥ ̫ʛʣʶʢʦʟʳ ʠ ʨʝʛʫʣʷʨʥʦʩʪʠ 

ʧʨʠʝʤʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʪʝʨʘʧʠʠ ʉɼ ʧʨʝʧʘʨʘʪʦʚ. 

ʉʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʘʩʥʦʡ ʢʨʦʚʠ ʚʦ ʚʩʝʭ 

ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʛʨʫʧʧʘʭ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ 

(ʅʦʩʢʦʚ, 2007). ʉʘʤʦʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʢʨʦʚʠ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ ʟʠʤʦʡ, ʘ ʩʘʤʦʝ ʥʠʟʢʦʝ ʣʝʪʦʤ ʠ ʦʩʝʥʴʶ (ʨʠʩ. 2). 

 
ʈʠʩ. 2. ʉʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʢʨʦʚʠ: 

ʙʦʟʥʘʯʝʥʠʷ ʩʤ. ʨʠʩ. 1 

 

ʋ ʤʫʞʯʠʥ, ʙʦʣʴʥʳʭ ʉɼ, ʣʝʪʥʝ-ʦʩʝʥʥʝʝ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʝʝ ʚʳʨʘʞʝʥʦ (P<0,01), ʯʝʤ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ 
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(ʨʠʩ. 2ɸ, 3ɸ). 

ʋ ʞʝʥʱʠʥ ʩʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʛʝʤʦʛʣʦʙʠʥʘ ʠ 

ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ ʙʳʣʠ ʤʝʥʝʝ ʚʳʨʘʞʝʥʳ, ʯʝʤ ʫ ʤʫʞʯʠʥ, ʠ ʦʪ 

ʟʘʙʦʣʝʚʘʥʠʷ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ ʥʝ ʟʘʚʠʩʝʣʠ (ʨʠʩ. 2ɹ, 3ɹ). 

 
ʈʠʩ. 3. ʉʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʵʨʠʪʨʦʮʠʪʦʚ ʚ ʢʨʦʚʠ:  

ʦʙʦʟʥʘʯʝʥʠʷ ʩʤ. ʨʠʩ. 1 

 

ɺʝʨʦʷʪʥʦ, ʫ ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ ʤʫʞʯʠʥ ʦʩʝʥʥʝʝ 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʧʨʠʚʝʣʦ ʢ ʦʙʦʩʪʨʝʥʠʶ 

ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʠ, ʩʥʠʞʝʥʠʶ ʚʳʨʘʙʦʪʢʠ ʧʦʯʢʘʤʠ 

ʵʨʠʪʨʦʧʦʵʪʠʥʘ ʠ ʥʘʨʫʰʝʥʠʶ ʵʨʠʪʨʦʧʦʵʟʘ (ʄʢʨʪʫʤʷʥ, ʇʦʜʘʯʠʥʘ, 

2008). ʆʜʥʘʢʦ ʞʝʥʱʠʥʘʤ, ʙʦʣʴʥʳʤ ʉɼ, ʙʣʘʛʦʜʘʨʷ ʩʪʨʦʛʦʤʫ ʢʦʥʪʨʦʣʶ 

ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ, ʫʜʘʣʦʩʴ ʠʟʙʝʞʘʪʴ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʘʥʝʤʠʠ. 

ɸʥʘʣʠʟ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʠ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʤʘʨʢʝʨʦʚ 

ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʫ ʤʫʞʯʠʥ ʢʦʣʠʯʝʩʪʚʦ ʣʝʡʢʦʮʠʪʦʚ 

ʚ ʢʨʦʚʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʚʠʩʝʣʦ ʦʪ ʩʝʟʦʥʘ ʠ ʟʘʙʦʣʝʚʘʥʠʷ ʩʘʭʘʨʥʳʤ 

ʜʠʘʙʝʪʦʤ (ʨʠʩ. 4ɸ). ʋ ʞʝʥʱʠʥ ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ ʩʝʟʦʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ ʪʘʢʞʝ ʥʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ (ʨʠʩ. 4ɹ). 

ʋ ʞʝʥʱʠʥ, ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ, ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʣʝʪʥʝʝ ʧʦʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ (P<0,05), ʥʝ 

ʩʦʧʨʦʚʦʞʜʘʚʰʝʝʩʷ ʠʟʤʝʥʝʥʠʝʤ ʣʝʡʢʦʮʠʪʘʨʥʦʡ ʬʦʨʤʫʣʳ. 

ʉʢʦʨʦʩʪʴ ʦʩʝʜʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʧʘʮʠʝʥʪʦʚ 

ʙʳʣʘ ʤʠʥʠʤʘʣʴʥʦʡ ʟʠʤʦʡ. ʄʘʢʩʠʤʘʣʴʥʦʡ ʉʆʕ ʫ ʤʫʞʯʠʥ ʙʳʣʘ 

ʦʩʝʥʴʶ, ʘ ʫ ʞʝʥʱʠʥ ï ʣʝʪʦʤ (ʨʠʩ. 5). ʋ ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ 

ʉʆʕ ʙʳʣʘ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ (P<0,01), ʯʝʤ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ (ʨʠʩ. 5) (ʄʫʩʠʥʘ ʠ ʜʨ., 2020). 

ʋ ʤʫʞʯʠʥ, ʙʦʣʴʥʳʭ ʉɼ, ʦʩʝʥʴʶ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʨʝʟʢʦʝ 

ʧʦʚʳʰʝʥʠʝ ʉʆʕ (ʨʠʩ. 5ɸ), ʧʨʠʯʠʥʦʡ ʢʦʪʦʨʦʛʦ ʤʦʛʣʦ ʙʳʪʴ ʦʩʝʥʥʝʝ 

ʦʙʦʩʪʨʝʥʠʝ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʘʥʝʤʠʠ (ʄʢʨʪʫʤʷʥ, ʇʦʜʘʯʠʥʘ, 2008) (ʨʠʩ. 

2ɸ, 3ɸ). ʇʦʩʢʦʣʴʢʫ ʣʝʪʥʝʝ ʧʦʚʳʰʝʥʠʝ ʉʆʕ ʫ ʞʝʥʱʠʥ, ʙʦʣʴʥʳʭ ʉɼ 

(ʨʠʩ. 5ɹ), ʩʦʚʧʘʜʘʣʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ (ʨʠʩ. 4ɹ), 

ʤʦʞʥʦ ʙʳʣʦ ʙ  rʧʨʝʜʧʦʣʦʞʠʪʴ ʝʛʦ ʩʚʷʟʴ ʩ ʚʦʩʧʘʣʠʪʝʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ. 

ʆʜʥʘʢʦ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʦʩʪʦʚʝʨʥʘʷ ʧʨʷʤʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʩʪʨʦʡ 
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ʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ, ʩʢʦʨʦʩʪʴʶ ʦʩʝʜʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ ʠ 

ʩʦʜʝʨʞʘʥʠʝʤ ʧʘʣʦʯʢʦʷʜʝʨʥʳʭ ʥʝʡʪʨʦʬʠʣʦʚ, ʥʘʙʣʶʜʘʣʘʩʴ ʪʦʣʴʢʦ ʚ 

ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧʘʭ (ʫ ʞʝʥʱʠʥ r=0,15 ʧʨʠ P<0,05 ʠ ʫ ʤʫʞʯʠʥ r=0,14 

ʧʨʠ P<0,05). ʋ ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ ʵʪʘ ʟʘʚʠʩʠʤʦʩʪʴ 

ʦʪʩʫʪʩʪʚʦʚʘʣʘ, ʧʦʩʢʦʣʴʢʫ ʫ ʥʠʭ, ʚʝʨʦʷʪʥʦ, ʧʨʝʦʙʣʘʜʘʣʠ 

ʥʝʚʦʩʧʘʣʠʪʝʣʴʥʳʝ ʧʨʠʯʠʥʳ ʧʦʚʳʰʝʥʠʷ ʉʆʕ (ʄʫʩʠʥʘ ʠ ʜʨ., 2020). 

 
ʈʠʩ. 4. ʉʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʣʝʡʢʦʮʠʪʦʚ ʚ ʢʨʦʚʠ: 

ʦʙʦʟʥʘʯʝʥʠʷ ʩʤ. ʨʠʩ. 1 

 
ʈʠʩ. 5. ʉʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʦʩʝʜʘʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ: 

ʦʙʦʟʥʘʯʝʥʠʷ ʩʤ. ʨʠʩ. 1 

 
ʈʠʩ. 6. ʉʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʪʨʦʤʙʦʮʠʪʦʚ ʚ ʢʨʦʚʠ: 

ʦʙʦʟʥʘʯʝʥʠʷ ʩʤ. ʨʠʩ. 1 

 

ʋ ʧʘʮʠʝʥʪʦʚ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ ʩʝʟʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʢʦʣʠʯʝʩʪʚʘ ʪʨʦʤʙʦʮʠʪʦʚ ʥʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ (ʨʠʩ. 6). 

ʊʘʢʞʝ ʥʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʢʦʣʠʯʝʩʪʚʘ 

ʪʨʦʤʙʦʮʠʪʦʚ ʚ ʢʨʦʚʠ ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ. 
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ɿʘʢʣʶʯʝʥʠʝ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʫ 

ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ ʣʝʛʢʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʩʝʟʦʥʥʘʷ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʥʠʞʝ, ʯʝʤ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʢʦʥʪʨʦʣʴʥʳʭ ʛʨʫʧʧ. 

ʋ ʤʫʞʯʠʥ, ʙʦʣʴʥʳʭ ʉɼ, ʦʩʝʥʥʝʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ 

ʢʨʦʚʠ ʙʳʣʦ ʤʝʥʝʝ ʚʳʨʘʞʝʥʦ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ 

ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʝʤʦʛʣʦʙʠʥʘ, ʵʨʠʪʨʦʮʠʪʦʚ ʠ ʢ 

ʧʦʚʳʰʝʥʠʶ ʉʆʕ. ʋ ʞʝʥʱʠʥ, ʙʦʣʴʥʳʭ ʉɼ, ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʫ 

ʥʠʭ ʙʳʣ ʧʦʩʪʦʷʥʥʳʤ ʠ ʩʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʘʩʥʦʡ ʢʨʦʚʠ 

ʥʝ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʠʮ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʙʦʣʴʥʳʭ ʩʘʭʘʨʥʳʤ ʜʠʘʙʝʪʦʤ ʣʝʛʢʦʡ 

ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ ʚʘʞʥʦ ʩʪʨʦʛʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʘʭʘʨ ʚ ʢʨʦʚʠ ʦʩʦʙʝʥʥʦ 

ʚ ʧʝʨʠʦʜʳ ʝʛʦ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ (ʅʦʩʢʦʚ, 2007), ʧʦʩʢʦʣʴʢʫ 

ʜʘʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʧʨʠʨʦʩʪ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʤʦʞʝʪ ʚʳʟʚʘʪʴ 

ʦʙʦʩʪʨʝʥʠʝ ʜʠʘʙʝʪʠʯʝʩʢʦʡ ʥʝʬʨʦʧʘʪʠʠ ʠ ʨʘʟʚʠʪʠʝ ʜʠʘʙʝʪʠʯʝʩʢʦʡ 

ʘʥʝʤʠʠ. 
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SEASONAL CHANGES IN BLOOD PARAMETERS  

IN PATIENTS WITH  DIABETES MELLITUS  
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Tver State University, Tver 

 
We studied how indicators of clinical blood analysis and blood glucose 

level in diabetic patients change in seasons. It was found that in women 

with diabetes, the level of glucose in the blood does not change during the 

seasons, and the seasonal dynamics of red blood indicators does not differ 
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from those in the control group. In men with diabetes, the seasonal increase 

in blood glucose levels is accompanied by a significant decrease in 

hemoglobin and erythrocytes compared to the control group. 

Keywords: diabetes mellitus, gender characteristics, season, glucose, 

hemoglobin, ESR. 
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ʕʂʉʇʀʈɸʊʆʈʅʆʄ ʉʆʇʈʆʊʀɺʃɽʅʀʀ ʀ ʈɽʏɽɺʆʄ 

ɼʓʍɸʅʀʀ 

 

ɻ.ʀ. ʄʦʨʦʟʦʚ, ɸ.ɺ. ʄʠʥʷʝʚʘ, ʄ.ʅ. ʇʝʪʫʰʢʦʚ 
ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʊʚʝʨʴ 

 

ʋ 8 ʧʨʘʢʪʠʯʝʩʢʠ ʟʜʦʨʦʚʳʭ ʤʦʣʦʜʳʭ ʞʝʥʱʠʥ ʠʩʩʣʝʜʦʚʘʥʦ ʧʦʚʝʜʝʥʠʝ 

ʪʦʨʘʢʘʣʴʥʦʛʦ ʠ ʘʙʜʦʤʠʥʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ ʜʳʭʘʥʠʷ ʧʨʠ 

ʧʨʦʠʟʥʝʩʝʥʠʠ ʨʠʪʤʠʯʥʦʛʦ ʪʝʢʩʪʘ ʠ ʧʨʠ ʜʳʭʘʥʠʠ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʥʘ ʚʳʜʦʭʝ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʨʝʯʝʚʦʝ ʜʳʭʘʥʠʝ ʠ ʜʳʭʘʥʠʝ 

ʩ ʵʢʩʧʠʨʘʪʦʨʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʤʝʶʪ ʩʭʦʜʥʳʡ ʧʘʪʪʝʨʥ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʨʝʯʝʚʦʝ ʜʳʭʘʥʠʝ ʢʘʢ ʜʳʭʘʥʠʝ ʩ 

ʵʢʩʧʠʨʘʪʦʨʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʪʪʝʨʥ, ʪʦʨʘʢʘʣʴʥʳʡ, ʘʙʜʦʤʠʥʘʣʴʥʳʡ, ʨʝʯʝʚʦʝ 

ʜʳʭʘʥʠʝ, ʜʳʭʘʥʠʝ ʩ ʵʢʩʧʠʨʘʪʦʨʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ, 

ʠʟʦʚʝʥʪʠʣʷʪʦʨʥʘʷ ʨʝʘʢʮʠʷ, ʛʘʟʦʚʳʡ ʛʦʤʝʦʩʪʘʟ. 

 

ɺʚʝʜʝʥʠʝ. ɺʝʥʪʠʣʷʮʠʷ ʣʝʛʢʠʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ 

ʨʠʪʤʠʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʪʦʨʘʢʘʣʴʥʦʡ (ʛʨʫʜʥʦʡ) ʠ ʘʙʜʦʤʠʥʘʣʴʥʳʦʡ 

(ʙʨʶʰʥʦʡ) ʜʳʭʘʪʝʣʴʥʦʡ ʤʫʩʢʫʣʘʪʫʨʳ. ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʠ ʨʝʛʫʣʷʪʦʨʥʘʷ ʘʚʪʦʥʦʤʥʦʩʪʴ ʵʪʠ ʤʳʰʝʯʥʳʭ ʛʨʫʧʧ 

ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʫʩʣʦʚʥʦ ʚʳʜʝʣʠʪʴ ʪʦʨʘʢʘʣʴʥʳʡ ʠ ʘʙʜʦʤʠʥʘʣʴʥʳʡ 

ʢʦʤʧʦʥʝʥʪʳ ʩʠʩʪʝʤʳ ʜʳʭʘʥʠʷ (ʄʠʥʷʝʚ, ʄʠʥʷʝʚʘ, 1998). 

ʇʦʩʢʦʣʴʢʫ ʧʦʧʝʨʝʯʥʦ-ʧʦʣʦʩʘʪʘʷ ʜʳʭʘʪʝʣʴʥʘʷ ʤʫʩʢʫʣʘʪʫʨʘ, 

ʥʘʨʷʜʫ ʩ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʦʡ ʚʝʥʪʠʣʷʪʦʨʥʦʡ ʬʫʥʢʮʠʝʡ, ʫʯʘʩʪʚʫʝʪ ʚ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʠʟʚʦʣʴʥʳʭ ʜʳʭʘʪʝʣʴʥʳʭ ʘʢʪʦʚ, ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʫʨʦʚʥʷ 

ʨʝʛʫʣʷʮʠʠ ʝʝ ʘʢʪʠʚʥʦʩʪʠ: ʘʚʪʦʥʦʤʥʳʡ ʠ ʧʨʦʠʟʚʦʣʴʥʳʡ. ʉʠʩʪʝʤʘ 

ʘʚʪʦʥʦʤʥʦʡ ʨʝʛʫʣʷʮʠʠ ʜʳʭʘʥʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʳʭʘʪʝʣʴʥʳʡ ʮʝʥʪʨ ʠ 

ʜʚʘ ʨʝʛʫʣʠʨʫʶʱʠʭ ʢʦʥʪʫʨʘ: ʭʝʤʦʨʝʮʝʧʪʦʨʥʳʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʙʲʝʤʘ ʚʝʥʪʠʣʷʮʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʤʝʪʘʙʦʣʠʟʤʘ ʚ 

ʦʨʛʘʥʠʟʤʝ, ʠ ʤʝʭʘʥʦʨʝʮʝʧʪʦʨʥʳʡ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠ 

ʦʧʪʠʤʘʣʴʥʳʡ ʧʘʪʪʝʨʥ ʜʳʭʘʥʠʷ (ʉʝʨʛʠʝʚʩʢʠʡ, 1950; ɹʨʝʩʣʘʚ, 

ɻʣʝʙʦʚʩʢʠʡ, 1981; ʇʷʪʠʥ, ʅʠʢʠʪʠʥ, 1998). ʉʠʩʪʝʤʘ ʧʨʦʠʟʚʦʣʴʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʜʳʭʘʪʝʣʴʥʳʤʠ ʜʚʠʞʝʥʠʷʤʠ ʚʢʣʶʯʘʝʪ, ʚ ʢʘʯʝʩʪʚʝ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʟʚʝʥʘ, ʩʫʧʨʘʙʫʣʴʙʘʨʥʳʝ ʦʪʜʝʣʳ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʜʚʠʛʘʪʝʣʴʥʫʶ ʟʦʥʫ ʢʦʨʳ ʙʦʣʴʰʠʭ ʧʦʣʫʰʘʨʠʡ (ɹʨʝʩʣʘʚ, 

1975; ʄʠʥʷʝʚ, 1978; ʉʦʣʦʧʦʚ, 1998). 

ɿʚʫʢʦʚʘʷ ʨʝʯʴ ʠ ʜʳʭʘʥʠʝ ʩ ʜʦʧʦʣʥʠʪʝ ʣʴʥʳʤ ʵʢʩʧʠʨʘʪʦʨʥʳʤ 

É ʄʦʨʦʟʦʚ ɻ.ʀ., ʄʠʥʷʝʚʘ ɸ.ɺ., 

ʇʝʪʫʰʢʦʚ ʄ.ʅ., 2022 
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ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʦʪʥʦʩʪ̫ʩʷ ʢ ʧʨʦʠʟʚʦʣʴʥʳʤ ʜʳʭʘʪʝʣʴʥʳʤ ʘʢʪʘʤ. ɺʦ 

ʚʨʝʤʷ ʟʚʫʢʦʚʦʡ ʨʝʯʠ ʨʘʙʦʪʘ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜʯʠʥʷʝʪʩʷ 

ʢʦʥʢʨʝʪʥʦʤʫ ʨʝʯʝʚʦʤʫ ʤʘʪʝʨʠʘʣʫ, ʪʦ ʝʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʘ ʪʝʢʩʪʘ 

ʠ ʛʨʦʤʢʦʩʪʠ ʝʛʦ ʧʨʦʠʟʥʝʩʝʥʠʷ (ɻʨʘʥʩʪʨʝʤ, ʂʦʞʝʚʥʠʢʦʚ, 1973; 

ʄʦʨʦʟʦʚ, ʄʠʥʷʝʚ, 2005, 2006). ɿʚʫʢʦʚʘʷ ʨʝʯʴ ʨʝʘʣʠʟʫʝʪʩʷ ʙʣʘʛʦʜʘʨʷ 

ʩʣʘʞʝʥʥʦʡ ʨʘʙʦʪʝ ʛʦʣʦʩʦʚʦʛʦ ʘʧʧʘʨʘʪʘ, ʚʘʞʥʝʡʰʝʡ ʯʘʩʪʴʶ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʜʳʭʘʥʠʷ. ɼʳʭʘʪʝʣʴʥʘ ̫ ʤʫʩʢʫʣʘʪʫʨʘ, ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʢʩʧʠʨʘʪʦʨʥʳʡ ʧʦʪʦʢ ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʛʦʣʦʩʦʚʳʝ 

ʩʚʷʟʢʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʛʦʣʦʩʦʚʳʝ ʩʚʷʟʢʠ ʠ ʨʝʟʦʥʘʪʦʨ r ʩʦʟʜʘʪʁ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʵʪʦʤʫ ʚʦʟʜʫʰʥʦʤʫ ʧʦʪʦʢʫ. ʇʨʠ ʜʳʭʘʥʠʠ 

ʩ ʜʦʙʘʚʦʯʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʨʘʙʦʪʘ ʜʳʭʘʪʝʣʴʥʦʡ ʤʫʩʢʫʣʘʪʫʨʳ 

ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ ʧʨʝʦʜʦʣʝʚʘʝʤʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʚʜʦʭʝ ʠ ʥʘ 

ʚʳʜʦʭʝ (ʄʠʥʷʝʚ ʠ ʜʨ., 2010). 

ʆʜʥʘʢʦ, ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʠʟʫʯʝʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʧʨʦʠʟʚʦʣʴʥʳʭ ʠ ʘʚʪʦʥʦʤʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʷʮʠʠ ʜʳʭʘʥʠʷ ʧʨʠ 

ʟʚʫʢʦʚʦʡ ʨʝʯʠ. ʊʘʢʞʝ ʦʩʪʘʝʪʩʷ ʥʝ ʷʩʥʳʤ ʷʚʣʷʝʪʩʷ ʣʠ ʟʚʫʢʦʚʘʷ ʨʝʯʴ 

ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʜʳʭʘʥʠʷ ʩ ʵʢʩʧʠʨʘʪʦʨʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʨʦʠʟʚʦʣʴʥʳʭ ʠ ʘʚʪʦʥʦʤʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʷʮʠʠ ʜʳʭʘʥʠʷ ʧʨʠ 

ʟʚʫʢʦʚʦʡ ʨʝʯʠ ʧʫʪʝʤ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʚʝʜʝʥʠʷ ʪʦʨʘʢʘʣʴʥʦʛʦ 

ʠ ʘʙʜʦʤʠʥʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ ʜʳʭʘʥʠʷ ʧʨʠ ʧʨʦʠʟʥʝʩʝʥʠʠ 

ʨʠʪʤʠʯʥʦʛʦ ʪʝʢʩʪʘ ʠ ʧʨʠ ʜʳʭʘʥʠʠ ʩ ʜʦʙʘʚʦʯʥʳʤ ʵʢʩʧʠʨʘʪʦʨʥʳʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ. 

ʄʝʪʦʜʠʢʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 8 ʧʨʘʢʪʠʯʝʩʢʠ 

ʟʜʦʨʦʚʳʭ, ʧʨʠʚʳʯʥʳʭ ʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʞʝʥʱʠʥ ʚ 

ʚʦʟʨʘʩʪʝ 20ï23  ʣʝʪ. 

ɼʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʜʳʭʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʦʨʠʛʠʥʘʣʴʥʳʡ ʤʝʪʦʜ ʢʦʤʧʴʶʪʝʨʥʦʡ ʙʝʟʤʘʩʦʯʥʦʡ ʧʥʝʚʤʦʛʨʘʬʠʠ 

(ʄʠʥʷʝʚ ʠ ʜʨ., 1998). ʈʝʛʠʩʪʨʠʨʦʚʘʣʠ: ʤʠʥʫʪʥʳʡ ʦʙʲʝʤ ʚʝʥʪʠʣʷʮʠʠ 

ʣʝʛʢʠʭ ( V#ʣ/ʤʠʥ), ʝʛʦ ʪʦʨʘʢʘʣʴʥʘʷ (ThV#) ʠ ʘʙʜʦʤʠʥʘʣʴʥʘʷ (Ab V#) 

ʩʦʩʪʘʚʣʷʶʱʠʝ; ʜʳʭʘʪʝʣʴʥʳʡ ʦʙʲʝʤ (VT, ʤʣ), ʪʦʨʘʢʘʣʴʥʘʷ (ThVT, ʤʣ ʠ 

%) ʠ ʘʙʜʦʤʠʥʘʣʴʥʘʷ (AbVT, ʤʣ ʠ %) ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʝ; ʚʨʝʤʷ 

ʜʳʭʘʪʝʣʴʥʦʛʦ ʮʠʢʣʘ (TT, ʩ), ʚʨʝʤʷ ʚʜʦʭʘ (TI, ʩ), ʚʳʜʦʭʘ (TE, ʩ) ʠ 

ʧʦʩʪʵʢʩʧʠʨʘʪʦʨʥʦʡ ʧʘʫʟʳ (TP, ʩ); ʯʘʩʪʦʪʘ ʜʳʭʘʥʠʷ (f, ʮʠʢʣ/ʤʠʥ); 

ʩʨʝʜʥʷʷ ʦʙʲʝʤʥʘʷ ʩʢʦʨʦʩʪʴ ʚʜʦʭʘ (V
.

I, ʤʣ/ʩ), ʩʢʦʨʦʩʪʴ ʪʦʨʘʢʘʣʴʥʦʡ (Th

V
.

I, ʤʣ/ʩ) ʠ ʘʙʜʦʤʠʥʘʣʴʥʦʡ (AbV
.

I, ʤʣ/ʩ) ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʜʦʭʘ; ʩʨʝʜʥʷʷ 

ʦʙʲʝʤʥʘʷ ʩʢʦʨʦʩʪʴ ʚʳʜʦʭʘ (V
.

E, ʤʣ/ʩ), ʩʢʦʨʦʩʪʴ ʪʦʨʘʢʘʣʴʥʦʡ (ThV
.

E, 

ʤʣ/ʩ) ʠ ʘʙʜʦʤʠʥʘʣʴʥʦʡ (AbV
.

E, ʤʣ/ʩ) ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʳʜʦʭʘ. ʅʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʢʦʥʪʨʦʣʴ ʦʢʩʠʛʝʥʘʮʠʠ 

ʘʨʪʝʨʠʘʣʴʥʦʡ ʢʨʦʚʠ (ʦʢʩʠʛʝʤʦʤʝʪʨ 057) ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʛʣʝʢʠʩʣʦʛʦ 

ʛʘʟʘ ʚ ʚʳʜʳʭʘʝʤʦʤ ʚʦʟʜʫʭʝ (ʢʘʧʥʦʛʨʘʬ ɻʋʄ-2). ʇʦʢʘʟʘʪʝʣʠ ʜʳʭʘʥʠʷ 

ʠʩʧʳʪʫʝʤʳʭ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ. 
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ʇʨʠ ʜʳʭʘʥʠʠ ʩ ʜʦʙʘʚʦʯʥʳʤ ʵʢʩʧʠʨʘʪʦʨʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 

ʠʩʧʳʪʫʝʤʦʛʦ ʯʝʨʝʟ ʟʘʛʫʙʥʠʢ ʧʦʜʢʣʶʯʘʣʠ ʢ ʩʠʩʪʝʤʝ ʪʨʫʙʦʢ ʩ 

ʢʣʘʧʘʥʘʤʠ. ɺʳʜʦʭ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʯʝʨʝʟ ʪʨʫʙʢʫ ʩ ʦʪʚʝʨʩʪʠʝʤ 3 ʤʤ ʚ 

ʜʠʘʤʝʪʨʝ. ʅʝʥʘʛʨʫʞʝʥʥʳʡ ʚʜʦʭ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʯʝʨʝʟ ʢʣʘʧʘʥ. ʇʝʨʝʜ 

ʥʘʯʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʩʝ ʠʩʧʳʪʫʝʤʳʝ ʧʨʦʰʣʠ ʩʝʨʠʠ ʪʨʝʥʠʨʦʚʦʯʥʳʭ 

ʩʝʘʥʩʦʚ ʜʳʭʘʥʠʷ ʩ ʜʦʙʘʚʦʯʥʳʤ ʵʢʩʧʠʨʘʪʦʨʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʢʣʶʯʘʣʦ 3 ʩʝʨʠʠ. ɺ ʧʝʨʚʦʡ ʩʝʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʥʘ ʧʨʦʪʷʞʝʥʠʠ 3 ʤʠʥʫʪ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʩʧʦʥʪʘʥʥʦʝ ʜʳʭʘʥʠʝ 

ʠʩʧʳʪʫʝʤʳʭ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ. ɺʦ ʚʪʦʨʦʡ ʩʝʨʠʠ ʠʩʧʳʪʫʝʤʳʝ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 3 ʤʠʥʫʪ ʧʨʦʠʟʥʦʩʠʣʠ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʨʠʪʤʠʯʥʳʡ, ʮʠʢʣʠʯʥʦ 

ʧʦʚʪʦʨʷʶʱʠʡʩʷ ʪʝʢʩʪ (ʩʯʝʪ "ʦʜʠʥ-ʜʚʘ-ʪʨʠ-ʯʝʪʳʨʝ-ʧʷʪʴ-ʰʝʩʪʴ-ʩʝʤʴ-

ʚʦʩʝʤʴ"). ʆʪ ʠʩʧʳʪʫʝʤʳʭ ʪʨʝʙʦʚʘʣʦʩʴ ʯʸʪʢʦ ʩʯʠʪʘʪʴ ʚ ʩʧʦʢʦʡʥʦʤ 

ʨʠʪʤʝ ʩ ʦʙʳʯʥʦʡ ʛʨʦʤʢʦʩʪʴʶ. ɺ ʪʨʝʪʴʝʡ ʩʝʨʠʠ ʠʩʧʳʪʫʝʤʳʝ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 3 ʤʠʥʫʪ ʜʳʰʘʣʠ ʩ ʜʦʙʘʚʦʯʥʳʤ ʵʢʩʧʠʨʘʪʦʨʥʳʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ. 

ʇʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʙʳʣʠ ʚʳʯʠʩʣʝʥʳ: ʩʨʝʜʥʷʷ ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ (ʄ), ʦʰʠʙʢʘ ʩʨʝʜʥʝʡ 

ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ (Ñm). ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʠʟʫʯʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʢʨʠʪʝʨʠʷ Z 

ɺʠʣʢʦʢʩʦʥʘ ʜʣʷ ʩʦʧʨʷʞʝʥʥʳʭ ʨʷʜʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʨʠ ʩʧʦʥʪʘʥʥʦʤ ʜʳʭʘʥʠʠ 

ʘʪʤʦʩʬʝʨʥʳʤ ʚʦʟʜʫʭʦʤ ʚ ʧʦʣʦʞʝʥʠʠ ʩʪʦʷ, ʚʝʥʪʠʣʷʮʠʷ ʣʝʛʢʠʭ ʠʤʝʣʘ 

ʠʟʦʧʥʦʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘ ʩʯʝʪ 

ʪʦʨʘʢʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʠʩʪʝʤʳ ʜʳʭʘʥʠʷ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʘʥʥʳʤ 

ʥʘʰʠʭ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʄʠʥʷʝʚ, ʄʠʥʷʝʚʘ, 1998). ʆʙʱʝʝ 

ʚʨʝʤʷ ʚʳʜʦʭʘ ʥʘ 0,77Ñ0,25 ʩ (P<0,01) ʧʨʝʚʳʰʘʣʦ ʚʨʝʤʷ ʚʜʦʭʘ. 

ʅʘʙʣʶʜʘʣʘʩʴ ʢʦʨʦʪʢʘʷ ʧʦʩʪʵʢʩʧʠʨʘʪʦʨʥʘʷ ʧʘʫʟʘ (ʪʘʙʣ. 1, 2, ʨʠʩʫʥʦʢ). 

ʇʨʦʠʟʥʝʩʝʥʠʝ ʨʠʪʤʠʯʥʦʛʦ ʪʝʢʩʪʘ ʩʨʝʜʥʝʡ ʛʨʦʤʢʦʩʪʠ 

ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʤʛʥʦʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʜʳʭʘʪʝʣʴʥʦʛʦ ʧʘʪʪʝʨʥʘ 

(ʪʘʙʣ. 1, 2, ʨʠʩʫʥʦʢ). ʇʦʩʢʦʣʴʢʫ ʟʚʫʢʦʦʙʨʘʟʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ 

ʚʳʜʦʭʝ, ʠ ʵʢʩʧʠʨʘʪʦʨʥʳʡ ʧʦʪʦʢ ʧʨʝʦʜʦʣʝʚʘʝʪ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʛʦʣʦʩʦʚʦʛʦ ʘʧʧʘʨʘʪʘ, ʩʢʦʨʦʩʪʴ ʚʳʜʦʭʘ ʩʥʠʟʠʣʘʩʴ ʥʘ 84Ñ21 ʤʣ/ʩ 

(P<0,05) ʟʘ ʩʯʝʪ ʫʜʣʠʥʝʥʠʷ ʧʝʨʠʦʜʘ ʵʢʩʧʠʨʘʮʠʠ. ʉʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ 

ʚʳʜʦʭʘ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ AbV
.

E. 

ʅʘʙʣʶʜʘʣʦʩʴ ʨʝʟʢʦʝ ʧʦʚʳʰʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚʜʦʭʘ (P<0,01) ʟʘ 

ʩʯʝʪ ThV
.

I. ʏʘʩʪʦʪʘ ʜʳʭʘʥʠʷ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 4,0Ñ0,5 ʮʠʢʣ/ʤʠʥ 

(P<0,01). ʇʦʜʜʝʨʞʠʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʛʘʟʦʚʦʛʦ ʛʦʤʝʦʩʪʘʟʘ, ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʨʝʯʝʚʦʛʦ ʟʘʜʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʣʦʩʴ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ 

ʚʨʝʤʝʥʠ ʚʜʦʭʘ ʥʘ 0,18Ñ0,11 ʩ ʠ ʫʚʝʣʠʯʝʥʠʷ ʜʳʭʘʪʝʣʴʥʦʛʦ ʦʙʲʝʤʘ ʥʘ 

227Ñ51 ʤʣ (P<0,01). ʋʛʣʫʙʣʝʥʠʝ ʜʳʭʘʥʠʷ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ (P<0,01) ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʪʦʨʘʢʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʜʳʭʘʪʝʣʴʥʦʛʦ ʦʙʲʝʤʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʙʱʫʶ ʩʪʨʘʪʝʛʠʶ ʨʝʯʝʚʦʛʦ 
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ʜʳʭʘʥʠʷ ï ʙʳʩʪʨʳʡ ʚʜʦʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʜʳʭʘʪʝʣʴʥʳʡ ʦʙʲʝʤ ʟʘ ʤʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ, ʠ ʛʣʫʙʦʢʠʡ ʜʣʠʪʝʣʴʥʳʡ 

ʚʳʜʦʭ. ʋʢʦʨʦʯʝʥʠʝ ʚʨʝʤʝʥʠ ʚʜʦʭʘ ʠ ʫʤʝʥʴʰʝʥʠʝ ʧʦʩʪʵʢʩʧʠʨʘʪʦʨʥʦʡ 

ʧʘʫʟʳ ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʩʣʠʪʥʦʡ ʨʝʯʠ ʙʝʟ ʧʘʫʟ. 
ʊʘʙʣʠʮʘ 1 

ʇʘʨʘʤʝʪʨʳ ʚʝʥʪʠʣʷʮʠʠ ʣʝʛʢʠʭ ʧʨʠ ʨʝʯʝʚʦʤ ʜʳʭʘʥʠʠ ʠ 

ʜʳʭʘʥʠʠ ʩ ʜʦʙʘʚʦʯʥʳʤ ʵʢʩʧʠʨʘʪʦʨʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ (MÑm) 

ʇʘʨʘʤʝʪʨʳ ʋʩʣʦʚʠʷ 
ʉʧʦʥʪʘʥʥʦʝ 

ʜʳʭʘʥʠʝ 
ɺʦʟʜʝʡʩʪʚʠʝ ʈ < 

VT, ʤʣ 
ʈʝʯʴ 

623Ñ75 
850Ñ82* 0,05 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ 735Ñ96 0,05 

ThVT, ʤʣ 
ʈʝʯʴ 

387Ñ59 
589Ñ65* 0,05 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ 463Ñ54 0,05 

Ab VT, ʤʣ 
ʈʝʯʴ 

236Ñ39 
260Ñ33* 0,05 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ 272Ñ46 0,05 

f, ʮʠʢʣ/ʤʠʥ 
ʈʝʯʴ 

14,1Ñ1,2 
10,1Ñ0,5 0,01 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ 10,7Ñ1,7 0,01 

V#ʣ/ʤʠʥ 
ʈʝʯʴ 

8,6Ñ1,2 
8,6Ñ1,0 - 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ 7,1Ñ0,7 0,05 

ThV#, ʣ/ʤʠʥ 
ʈʝʯʴ 

5,3Ñ0,9 
6,0Ñ0,8 - 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ 4,5Ñ0,4 - 

Ab V#, ʣ/ʤʠʥ 
ʈʝʯʴ 

3,3Ñ0,6 
2,6Ñ0,3 0,05 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ 2,6Ñ0,4 0,05 

ʇʨʠʤʝʯʘʥʠʝ. ɼʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʨʝʯʝʚʦʤ ʜʳʭʘʥʠʠ ʠ ʜʳʭʘʥʠʠ ʩ 

ʵʢʩʧʠʨʘʪʦʨʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ * ï P<0,05; **  ï P<0,01. 

 

ʇʨʠ ʨʝʯʝʚʦʤ ʜʳʭʘʥʠʠ ʷʚʥʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʤʝʭʘʥʠʟʤʦʚ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʳʭʘʪʝʣʴʥʳʤʠ ʜʚʠʞʝʥʠʷʤʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʧʦʣʥʝʥʠʝ ʨʝʯʝʚʦʛʦ ʟʘʜʘʥʠʷ, ʠ ʘʚʪʦʥʦʤʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʨʝʛʫʣʷʮʠʠ ʜʳʭʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʦʭʨʘʥʝʥʠʝ ʛʘʟʦʚʦʛʦ 

ʛʦʤʝʦʩʪʘʟʘ (ʄʦʨʦʟʦʚ, ʄʠʥʷʝʚ, 2005, 2006). ʉʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ 

ʜʳʭʘʥʠʷ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʦʚʝʥʪʠʣʷʪʦʨʥʦʡ ʨʝʘʢʮʠʠ 

(ɹʨʝʩʣʘʚ, 1984) ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʘ ʚʜʦʭʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʲʝʤ 

ʚʝʥʪʠʣʷʮʠʠ ʣʝʛʢʠʭ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʫʨʦʚʥʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ 

ʧʦʪʨʝʙʥʦʩʪʷʤ ʤʝʪʘʙʦʣʠʟʤʘ. 

ɼʳʭʘʥʠʝ ʩ ʵʢʩʧʠʨʘʪʦʨʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ 

ʙʳʩʪʨʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʦʙʲʝʤʥʦ-ʚʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʜʳʭʘʪʝʣʴʥʦʛʦ 

ʮʠʢʣʘ (ʪʘʙʣ. 1, 2, ʨʠʩʫʥʦʢ). ʂʘʢ ʠ ʧʨʠ ʨʝʯʝʚʦʤ ʜʳʭʘʥʠʠ, ʜʳʭʘʪʝʣʴʥʳʡ 
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ʦʙʲʝʤ ʫʚʝʣʠʯʠʣʩʷ (P<0,05) ʟʘ ʩʯʝʪ ThVT (P<0,05), ʥʦ ʜʘʥʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʙʳʣʦ ʤʝʥʝʝ ʚʳʨʘʞʝʥʦ. ʇʦʚʳʰʝʥʠʝ ʵʢʩʧʠʨʘʪʦʨʥʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʳʟʚʘʣʦ ʫʚʝʣʠʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʚʨʝʤʝʥʠ ʚʳʜʦʭʘ (ʥʘ 

1,04Ñ0,39 ʩ, P<0,01), ʥʦ ʠ ʚʨʝʤʝʥʠ ʚʜʦʭʘ (ʥʘ 0,85Ñ0,20 ʩ, P<0,01). 
ʊʘʙʣʠʮʘ 2 

ɺʨʝʤʝʥʥʳʝ ʠ ʩʢʦʨʦʩʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʳʭʘʥʠʷ ʧʨʠ ʨʝʯʝʚʦʤ ʜʳʭʘʥʠʠ ʠ 

ʜʳʭʘʥʠʠ ʩ ʜʦʙʘʚʦʯʥʳʤ ʵʢʩʧʠʨʘʪʦʨʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ (MÑm) 

ʇʘʨʘʤʝʪʨʳ ʋʩʣʦʚʠʷ 
ʉʧʦʥʪʘʥʥʦʝ 

ʜʳʭʘʥʠʝ 
ɺʦʟʜʝʡʩʪʚʠʝ ʈ < 

TI, ʩ 
ʈʝʯʴ 

1,62Ñ0,18 
1,44Ñ0,11** - 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ 2,47Ñ0,30 - 

TE, ʩ 
ʈʝʯʴ 

2,39Ñ0,25 
4,44Ñ0,28* 0,01 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ 3,43Ñ0,55 0,01 

TP, ʩ 
ʈʝʯʴ 

0,43Ñ0,12 
0,12Ñ0,05 0,05 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ 0,27Ñ0,06 - 

TT, ʩ 
ʈʝʯʴ 

4,44Ñ0,36 
6,04Ñ0,29 0,01 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ 6,33Ñ0,78 0,01 

V
.

I, ʤʣ/ʩ 
ʈʝʯʴ 

389Ñ48 
603Ñ75** 0,01 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ 316Ñ36 0,05 

Th V
.

I, ʤʣ/ʩ 
ʈʝʯʴ 

220Ñ40 
384Ñ50* 0,01 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ 193Ñ20 0,05 

Ab V
.

I, ʤʣ/ʩ 
ʈʝʯʴ 

145Ñ22 
201Ñ29* 0,05 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ 128Ñ17 - 

V
.

E, ʤʣ/ʩ 
ʈʝʯʴ 

279Ñ47 
195Ñ26 0,05 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ 204Ñ18 0,01 

Th V
.

E, ʤ ʣ/ʩ 
ʈʝʯʴ 

179Ñ32 
144Ñ20 0,05 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ 134Ñ10 - 

Ab V
.

E, ʤʣ/ʩ ʈʝʯʴ 
120Ñ23 

63Ñ10 0,01 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ 75Ñ9 0,01 

ʇʨʠʤʝʯʘʥʠʝ. ʆʙʦʟʥʘʯʝʥʠʷ ʩʤ. ʪʘʙʣ.1. 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʜʳʭʘʥʠʠ ʩ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 

ʧʦʷʚʠʣʘʩʴ ʚʳʨʘʞʝʥʥʘʷ ʧʦʩʪʵʢʩʧʠʨʘʪʦʨʥʘʷ ʧʘʫʟʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʱʝʝ 

ʚʨʝʤʷ ʜʳʭʘʪʝʣʴʥʦʛʦ ʮʠʢʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʦʩʴ (ʥʘ 1,89Ñ0,57 ʩ, 

P<0,01), ʘ ʯʘʩʪʦʪʘ ʜʳʭʘʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʤʝʥʴʰʠʣʘʩʴ. 
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ʇʨʠ ʜʳʭʘʥʠʠ ʩ ʜʦʙʘʚʦʯʥʳʤ ʵʢʩʧʠʨʘʪʦʨʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ, 

ʢʘʢ ʠ ʧʨʠ ʨʝʯʝʚʦʤ ʜʳʭʘʥʠʠ, ʩʢʦʨʦʩʪʴ ʚʳʜʦʭʘ ʫʤʝʥʴʰʠʣʘʩʴ (ʥʘ 75Ñ46 

ʤʣ/ʤʠʥ, P<0,05) ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ AbV
.

E (P<0,01). ʉʢʦʨʦʩʪʴ 

ʚʜʦʭʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʨʝʯʝʚʦʛʦ ʜʳʭʘʥʠʷ, ʫʤʝʥʴʰʠʣʘʩʴ (ʪʘʙʣ. 2, ʨʠʩʫʥʦʢ). 

 

 
ʈʠʩ. 1. ʆʙʲʝʤʥʦ-ʚʨʝʤʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʫʩʨʝʜʥʝʥʥʦʛʦ ʜʳʭʘʪʝʣʴʥʦʛʦ ʮʠʢʣʘ  

ʧʨʠ ʧʨʦʠʟʥʝʩʝʥʠʠ ʨʠʪʤʠʯʥʦʛʦ ʪʝʢʩʪʘ ʠ ʜʳʭʘʥʠʠ ʩ ʵʢʩʧʠʨʘʪʦʨʥʳʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ: ʞʠʨʥʘʷ ʣʠʥʠʷ ï ʜʳʭʘʪʝʣʴʥʳʡ ʦʙʲʝʤ, ʪʦʥʢʘʷ ï ʪʦʨʘʢʘʣʴʥʘʷ, 

ʰʪʨʠʭʦʚʘʷ ï ʘʙʜʦʤʠʥʘʣʴʥʘʷ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʝ 

 

ʉʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚʜʦʭʘ ʧʨʦʠʟʦʰʣʦ ʚ ʨʘʚʥʦʡ ʤʝʨʝ ʟʘ ʩʯʝʪ ʝʝ 

ʪʦʨʘʢʘʣʴʥʦʡ ʠ ʘʙʜʦʤʠʥʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ. ʄʠʥʫʪʥʳʡ ʦʙʲʝʤ 

ʚʝʥʪʠʣʷʮʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʩʪʨʦʝʥʠʷ ʦʙʲʝʤʥʦ-ʚʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʜʳʭʘʪʝʣʴʥʦʛʦ ʮʠʢʣʘ ʥʝ ʠʟʤʝʥʠʣʩʷ, ʠ ʩʦʭʨʘʥʠʣʩʷ ʛʘʟʦʚʳʡ ʛʦʤʝʦʩʪʘʟ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʳʭʘʥʠʝ ʩ ʵʢʩʧʠʨʘʪʦʨʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʦʙʲʝʤʥʦ-ʚʨʝʤʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʜʳʭʘʪʝʣʴʥʦʛʦ ʮʠʢʣʘ. ɼʳʭʘʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʨʝʜʢʠʤ ʟʘ 

ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʜʦʭʘ ʠ ʚʳʜʦʭʘ, ʯʪʦ ʯʘʩʪʠʯʥʦ 

ʥʘʧʦʤʠʥʘʝʪ ʧʘʪʪʝʨʥ ʨʝʯʝʚʦʛʦ ʜʳʭʘʥʠʷ. ʇʨʠ ʥʘʣʠʯʠʠ ʵʢʩʧʠʨʘʪʦʨʥʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʠʩʧʳʪʫʝʤʳʡ, ʫʤʝʥʴʰʘʷ ʩʢʦʨʦʩʪʴ ʚr ʜʦʭʘ ʟʘ ʩʯʝʪ 

ʫʚʝʣʠʯʝʥʠʷ ʚʨʝʤʝʥʠ ʚʳʜʦʭʘ, ʚʳʙʠʨʘʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʥʘʠʙʦʣʝʝ 

ʦʧʪʠʤʘʣʴʥʳʡ ʧʘʪʪʝʨʥ ʜʳʭʘʥʠʷ ʧʦʩʢʦʣʴʢʫ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʦʪʦʢʫ 

ʚʦʟʜʫʭʘ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ. 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ ʟʚʫʢʦʚʦʡ ʨʝʯʠ ʠ ʜʳʭʘʥʠʠ ʩ 

ʵʢʩʧʠʨʘʪʦʨʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ, ʭʘʨʘʢʪʝʨ ʧʘʪʪʝʨʥʘ ʜʳʭʘʥʠʷ ʧʦ ʨʷʜʫ 

ʧʘʨʘʤʝʪʨʦʚ ʷʚʣʷʝʪʩʷ ʩʭʦʜʥʳʤ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ 

ʯʘʩʪʦʪʳ ʜʳʭʘʥʠʷ, ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʚʨʝʤʝʥʠ ʚʳʜʦʭʘ, ʠ 

ʠʟʦʚʝʥʪʠʣʷʪʦʨʥʦʝ (ɹʨʝʩʣʘʚ, 1984) ʫʚʝʣʠʯʝʥʠʝ ʛʣʫʙʠʥʳ ʜʳʭʘʥʠʷ ʟʘ 

ʩʯʝʪ ʪʦʨʘʢʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʜʳʭʘʪʝʣʴʥʦʛʦ ʦʙʲʝʤʘ. 

ʉʭʦʞʝʩʪʴ ʧʘʪʪʝʨʥʦʚ ʜʳʭʘʥʠʷ, ʚʝʨʦʷʪʥʦ, ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ, ʯʪʦ 

ʧʨʠ ʟʚʫʢʦʚʦʡ ʨʝʯʠ ʠ ʧʨʠ ʜʳʭʘʥʠʠ ʩ ʜʦʙʘʚʦʯʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 

ʵʢʩʧʠʨʘʪʦʨʥʳʡ ʚʦʟʜʫʰʥʳʡ ʧʦʪʦʢ ʧʨʝʦʜʦʣʝʚʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʧʨʝʛʨʘʜʫ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʧʨʝʛʨʘʜʦʡ ʷʚʣʷʶʪʩʷ ʛʦʣʦʩʦʚʳʝ ʩʚʷʟʢʠ ʠ 

ʨʝʟʦʥʘʪʦʨʳ (ɻʨʘʥʩʪʨʝʤ, ʂʦʞʝʚʥʠʢʦʚ, 1973; ʄʦʨʦʟʦʚ, 2005, 2006), ʚʦ 

ʚʪʦʨʦʤ ï ʪʨʫʙʢʘ ʩ ʦʪʚʝʨʩʪʠʝʤ 3 ʤʤ. ʇʦʵʪʦʤʫ ʵʥʝʨʛʝʪʠʯʝʩʢʠ ʥʘʠʙʦʣʝʝ 

ʦʧʪʠʤʘʣʴʥʳʤ ʦʢʘʟʳʚʘʝʪʩʷ ʧʘʪʪʝʨʥ ʜʳʭʘʥʠʷ ʩ ʜʦʣʛʠʤ ʤʝʜʣʝʥʥʳʤ 

ʚʳʜʦʭʦʤ. ʉʥʠʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚʳʜʦʭʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʟʘ ʩʯʝʪ ʩʢʦʨʦʩʪʠ ʘʙʜʦʤʠʥʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚʳʜʦʭʘ. 

ʈʘʟʣʠʯʠʝ ʜʳʭʘʪʝʣʴʥʳʭ ʧʘʪʪʝʨʥʦʚ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ 

ʨʝʯʝʚʦʤ ʜʳʭʘʥʠʠ ʩʢʦʨʦʩʪʴ ʚʜʦʭʘ ʨʘʩʪʝʪ, ʘ ʧʨʠ ʜʳʭʘʥʠʠ ʩ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ï ʧʘʜʘʝʪ. ʋʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚʜʦʭʘ ʧʨʠ ʟʚʫʢʦʚʦʡ 

ʨʝʯʠ ʦʙʫʩʣʦʚʣʝʥʦ ʢʘʢ ʘʚʪʦʥʦʤʥʦʡ ʠʟʦʚʝʥʪʠʣʷʪʦʨʥʦʡ ʨʝʘʢʮʠʝʡ, ʪʘʢ ʠ 

ʧʨʦʠʟʚʦʣʴʥʳʤ, ʜʣʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʩʣʠʪʥʦʡ ʨʝʯʠ, ʫʤʝʥʴʰʝʥʠʝʤ 

ʚʨʝʤʝʥʠ ʚʜʦʭʘ. ʀʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚʜʦʭʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʟʘ ʩʯʝʪ ʩʢʦʨʦʩʪʠ ʪʦʨʘʢʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚʳʜʦʭʘ. 

ʇʦʩʢʦʣʴʢʫ ʦʙʲʝʤ ʚʝʥʪʠʣʷʮʠʠ ʣʝʛʢʠʭ ʧʨʠ ʨʝʯʝʚʦʤ ʜʳʭʘʥʠʠ ʠ 

ʜʳʭʘʥʠʠ ʩ ʵʢʩʧʠʨʘʪʦʨʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʠʟʤʝʥʷʝʪʩʷ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʜʳʭʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʯʝʣʦʚʝʢʘ 

ʩʧʦʩʦʙʥʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʝʩʧʝʯʠʚʘʪ ɹ ʚʳʧʦʣʥʝʥʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʟʘʜʘʥʠʷ ʠ ʨʝʰʘʪ ɹ ʦʩʥʦʚʥʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 

ʟʘʜʘʯʫ ï ʧʦʜʜʝʨʞʘʥʠʝ ʛʘʟʦʚʦʛʦ ʛʦʤʝʦʩʪʘʟʘ ʦʨʛʘʥʠʟʤʘ. 
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COMPARATIVE  CHARACTERISTICS  OF THE STRUCTURE  

OF THE RESPIRATORY CYCLE  AT ADDITIONAL  EXPIRATORY  

RESISTANCE AND SPEECH RESPIRATION  
 

G.I. Morozov, A.V. Minyayeva, M.N. Petushkov 
Tver State University, Tver 

 

In 8 practically healthy young women, the behavior of the thoracic and 

abdominal components of the respiratory system was studied when 

pronouncing a rhythmic text and when breathing with additional resistance 

on exhalation. It is revealed that speech breathing and breathing with 

expiratory resistance have a similar pattern, which allows treating speech 

breathing as breathing with expiratory resistance. 

Keywords: pattern, thoracic, abdominal, speech breathing, breathing with 

expiratory resistance, iso-ventilation reaction, gas homeostasis. 
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2018). ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʠʟʤʝʥʝʥʠʷ ʣʘʙʠʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʘʩʩʳ ʪʝʣʘ 

(ʤʳʰʝʯʥʦʡ ʠ ʞʠʨʦʚʦʡ ʤʘʩʩ) ï ʵʪʦ ʧʦʢʘʟʘʪʝʣʴ ʘʜʘʧʪʠʚʥʳʭ ʩʜʚʠʛʦʚ ʢʘʢ 

ʩʪʨʫʢʪʫʨʥʦʛʦ, ʪʘʢ ʠ ʵʨʛʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚ ʦʨʛʘʥʠʟʤʝ ʩʧʦʨʪʩʤʝʥʘ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʥʦʛʦʣʝʪʥʝʛʦ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʅʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʜʦʙʥʳʭ ʠʟʤʝʥʝʥʠʡ ï 

ʧʦʢʘʟʘʪʝʣʴ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʥʘʛʨʫʟʦʢ 

É ɸʨʝʧʠʥʘ ʅ.ʖ., ɻʦʣʦʫʣʠʥʘ ɽ.ɸ., 
   ʃʠʩʠʮʳʥʘ ʖ.ʅ., ʈʝʟʘʝʚʘ ɸ.ɺ., 
   2022 
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(ʇʘʥʘʩʶʢ, 1998; ɼʦʨʦʭʦʚ, ɻʫʙʘ, 2002; ʄʘʨʪʠʨʦʩʦʚ ʠ ʜʨ., 2006; ɻʫʙʘ, 

ʏʝʩʥʦʢʦʚʘ, 2008). 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʭʘʥʠʟʤʦʚ ʘʵʨʦʙʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʧʦʢʦʝ ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʤʥʦʛʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʪʘʢʠʭ 

ʢʘʢ: ʦʩʦʙʝʥʥʦʩʪʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ, ʜʠʬʬʫʟʠʠ ʛʘʟʦʚ ʚ ʣʝʛʢʠʭ, 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʥʘ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ (ʇʘʥʘʩʶʢ, 1998; ʊʘʡʤʘʟʦʚ, 

ʄʘʨʴʷʥʦʚʠʯ, 2002). ʅʝ ʧʦʩʣʝʜʥʶʶ ʨʦʣʴ ʠʛʨʘʶʪ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʚʳʷʚʣʝʥʠʝ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʵʨʦʙʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʨʘʟʥʳʭ ʨʦʩʪʦʚʳʭ 

ʛʨʫʧʧ ʠ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʚʳʨʘʞʝʥʥʦʩʪʠ ʤʳʰʝʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʤʘʩʩʳ ʪʝʣʘ ʚ ʫʩʣʦʚʠʷʭ ʧʦʢʦʷ. 

ʄʝʪʦʜʠʢʘ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 64 ʩʧʦʨʪʩʤʝʥʘ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʢʘʢ ʥʘ ʪʨʠ ʨʦʩʪʦʚʳʝ ʛʨʫʧʧʳ, ʪʘʢ ʠ ʥʘ ʪʨʠ 

ʛʨʫʧʧʳ ʧʦ ʤʳʰʝʯʥʦʡ ʤʘʩʩʝ ʪʝʣʘ. ʈʘʩʯʝʪ ʢʦʤʧʦʥʝʥʪʦʚ ʤʘʩʩ ʪʝʣʘ 

ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ʤʝʪʦʜʠʢʝ J. Mateika (ʄʘʨʪʠʨʦʩʦʚ ʠ ʜʨ., 2006). 

ʈʦʩʪʦʚʳʝ ʛʨʫʧʧʳ: 1-  ̫ʨʦʩʪʦʚʘʷ ʛʨʫʧʧʘ ï ʜʣʠʥʘ ʪʝʣʘ 170ï179 ʩʤ, 2-  ̫

ʨʦʩʪʦʚʘʷ ʛʨʫʧʧʘ ï ʜʣʠʥʘ ʪʝʣʘ 180ï189  ʩʤ, 3-  ̫ʨʦʩʪʦʚʘʷ ʛʨʫʧʧʘ ï ʜʣʠʥʘ 

ʪʝʣʘ 190 ʩʤ ʠ ʚʳʰʝ (ɺʦʣʢʦʚ, ʉʘʚʝʣʴʝʚ, 2002). ɻʨʫʧʧʳ ʧʦ ʤʳʰʝʯʥʦʡ 

ʤʘʩʩʝ ʪʝʣʘ: 1-  ̫ʄʄʊ-ʛʨʫʧʧʘ ï ʤʳʰʝʯʥʘʷ ʤʘʩʩʘ ʜʦ 34,9 ʢʛ, 2-  ̫ʄʄʊ-

ʛʨʫʧʧʘ ï ʤʳʰʝʯʥʘʷ ʤʘʩʩʘ 35ï44,9 ʢʛ, 3-  ̫ʄʄʊ-ʛʨʫʧʧʘ ï ʤʳʰʝʯʥʘʷ 

ʤʘʩʩʘ ʩʚʳʰʝ 45 ʢʛ (ʛʨʘʙʝʣʴʥʠʢʦʚ ʠ ʜʨ., 2018). ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʭ. ʇʦʢʘʟʘʪʝʣʠ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ 

ʠ ʘʵʨʦʙʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʫ ʫʯʘʩʪʥʠʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ 

ʧʨʠ ʧʦʤʦʱʠ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çʄʝʪʘʙʦʣʦʛʨʘʬ 

VO2000è ʚ ʫʩʣʦʚʠʷʭ ʧʦʢʦʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʤʦʨʬʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʫ ʩʧʦʨʪʩʤʝʥʦʚ 

ʨʘʟʥʳʭ ʨʦʩʪʦʚʳʭ ʛʨʫʧʧ ʠ ʩ ʨʘʟʥʦʡ ʤʳʰʝʯʥʦʡ ʤʘʩʩʦʡ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʘʭ 1 ʠ 2. ʇʝʨʝʢʨʝʩʪʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ 

ʪʘʙʣʠʮʘʭ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠʩʧʳʪʫʝʤʳʭ ʧʦ 

ʚʳʨʘʞʝʥʥʦʩʪʠ ʤʳʰʝʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʩʳ ʪʝʣʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʨʦʩʪʦʚʦʤʫ ʧʦʢʘʟʘʪʝʣʶ, ʙʦʣʝʝ ʯʝʪʢʦ ʧʨʦʷʚʣʷʶʪʩʷ 

ʤʝʞʛʨʫʧʧʦʚʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʦʪʤʝʯʘʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʠ ʜʦʩʪʦʚʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʞʠʨʦʚʦʡ ʤʘʩʩʳ 

ʪʝʣʘ ʦʪ 1-ʡ çʄʄʊ-ʛʨʫʧʧʳè ʢ 3-ʡ, ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʦʙʱʝʡ ʪʝʥʜʝʥʮʠʠ, 

ʩʚʷʟʳʚʘʶʱʝʡ ʫʚʝʣʠʯʝʥʠʝ ʤʳʰʝʯʥʦʡ ʤʘʩʩʳ ʪʝʣʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʨʦʩʪʦʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠ ʦʙʱʝʡ ʤʘʩʩʳ ʪʝʣʘ (ʪʘʙʣ. 1, 2). 

ʊʘʢʞʝ ʦʪʤʝʪʠʤ ʫʤʝʥʴʰʝʥʠʝ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʦʙʱʝʡ ʤʘʩʩʳ 

ʪʝʣʘ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʜʚʫʭ ʧʘʨ ʛʨʫʧʧ: 70,4+1,80 ʢʛ ʠ 65,6+0,93 ʢʛ - ʜʣʷ 1-

ʡ ʨʦʩʪʦʚʦʡ ʠ 1-ʡ çʄʄʊ-ʛʨʫʧʧè ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ 81,0+3,12 ʢʛ ʠ 

76,2+1,22 ʢʛ ï ʜʣʷ 2-ʡ ʨʦʩʪʦʚʦʡ ʠ 2-ʡ çʄʄʊ-ʛʨʫʧʧè ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

(ʪʘʙʣ. 1,2). ʆʪʤʝʯʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʦʙʱʝʡ ʤʘʩʩʳ ʪʝʣʘ ʩʚʷʟʘʥʦ ʩ 
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ʤʝʥʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʞʠʨʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ 1-ʡ ʠ 2-ʡ çʄʄʊ-

ʛʨʫʧʧʘʭè ï ʪ.ʝ. ʷʚʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʨʠʟʥʘʢʦʚ ʵʢʪʦʤʦʨʬʠʠ ʠ 

ʤʝʟʦʤʦʨʬʠʠ. 
ʊʘʙʣʠʮʘ 1 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʤʦʨʬʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ  

ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʨʘʟʥʳʭ ʨʦʩʪʦʚʳʭ ʛʨʫʧʧ (ʄÑm) 

 

ɻʨʫʧʧʘ 
ʈʦʩʪ 

(ʩʤ) 

ʄ ʪʝʣʘ 

(ʢʛ) 

ʄʄʊ 

(ʢʛ) 

ɾʄʊ 

(ʢʛ) 

ʏʉʉ 

(ʫʜ/ʤʠʥ) 

f 

(ʮʠʢʣ/ʤʠʥ) 

Vt 

(ʤʣ) 

V 

(ʣ/ʤʠʥ) 

Vo2 

(ʤʣ/ʤʠʥ) 

ɺʩʝ 

N=64 

n=142 

184,1Ñ 

1,30 

78,6Ñ 

1,50 

41,4Ñ 

0,91 

8,8Ñ 

0,48 

62,5Ñ 

0,60 

14,9Ñ 

0,33 

643,1Ñ 

20,34 

9,2Ñ 

0,21 

287,8Ñ 

8,74 

1-  ̫ʨʦʩʪ. ʛʨ. 

N=19 

n=43 

174,3Ñ 

0,72 

70,4Ñ 

1,80 

36,8Ñ 

1,03 

8,3Ñ 

0,71 

61,7Ñ 

1,06 

15,2Ñ 

0,61 

539,8Ñ 

30,16 

7,9Ñ 

0,23 

238,5Ñ 

8,16 

2-  ̫ʨʦʩʪ. ʛʨ. 

N=18 

n=41 

ʈ* 

184,9Ñ 

0,62 

 

<0,01 

81,0Ñ 

3,12 

 

<0,01 

42,8Ñ 

1,97 

 

<0,05 

9,6Ñ 

1,34 

 

<0,05 

61,6Ñ 

1,20 

 

>0,05 

13,9Ñ 

0,60 

 

<0,05 

700,4Ñ 

30,50 

 

<0,01 

9,5Ñ 

0,26 

 

<0,01 

292,8Ñ 

16,47 

 

<0,01 

3-  ̫ʨʦʩʪ.ʛʨ. 

N=27 

n=58 

ʈ** 

ʈ*** 

197,5Ñ 

0,93 

 

<0,01 

<0,01 

88,0Ñ 

1,40 

 

<0,05 

<0,01 

46,7Ñ 

0,98 

 

>0,05 

<0,01 

8,9Ñ 

0,51 

 

<0,05 

<0,05 

64,7Ñ 

0,66 

 

<0,05 

<0,05 

15,3Ñ 

0,50 

 

<0,05 

>0,05 

735,7Ñ 

28,24 

 

>0,05 

<0,01 

10,9Ñ 

0,18 

 

<0,01 

<0,01 

353,1Ñ 

9,64 

 

<0,01 

<0,01 

ʇʨʠʤʝʯʘʥʠʝ. ʈ* ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 2-ʡ ʠ 1-ʡ ʨʦʩʪʦʚʳʤʠ ʛʨʫʧʧʘʤʠ, ʈ** 

ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 3-ʡ ʠ 2-ʡ ʨʦʩʪʦʚʳʤʠ ʛʨʫʧʧʘʤʠ,  

ʈ*** ïʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 3-ʡ ʠ 1-ʡ ʨʦʩʪʦʚʳʤʠ ʛʨʫʧʧʘʤʠ. 

 

ʊʘʙʣʠʮʘ 2 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʤʦʨʬʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʫ 

ʩʧʦʨʪʩʤʝʥʦʚ ʩ ʨʘʟʥʦʡ ʤʳʰʝʯʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ (ʄÑm) 

ɻʨʫʧʧʘ ʄʄʊ 

(ʢʛ) 

ʈʦʩʪ 

(ʩʤ) 

ʄ ʪʝʣʘ 

(ʢʛ) 

ɾʄʊ 

(ʢʛ) 

ʏʉʉ 

(ʫʜ/ʤʠʥ) 

f 

(ʮʠʢʣ/ 

ʤʠʥ) 

Vt 

(ʤʣ) 

V 

(ʣ/ʤʠʥ) 

Vo2 

(ʤʣ/ʤʠʥ) 

ɺʩʝ 

 

N=64 

n=142 

41,4Ñ 

0,91 

184,1Ñ 

1,30 

78,6Ñ 

1,50 

8,8Ñ 

0,48 

62,5Ñ 

0,58 

14,9Ñ 

0,33 

643,1Ñ 

20,34 

9,2Ñ 

0,21 

287,8Ñ 

8,74 

1-  ̫

ʄʄʊ- 

ʛʨʫʧʧʘ 

N=13 

n=32 
33,0Ñ 

0,49 

175,3Ñ 

1,57 

65,6Ñ 

0,93 

6,9Ñ 

0,57 

59,2Ñ 

1,29 

15,7Ñ 

0,88 

531,8Ñ 

40,83 

8,0Ñ 

0,23 

230,6Ñ 

6,36 

2-  ̫

ʄʄʊ- 

ʛʨʫʧʧʘ 

ʈ* 

N=33 

n=69 40,0Ñ 

0,52 

<0,01 

183,3Ñ 

1,51 

<0.01 

76,2Ñ 

1,22 

<0.01 

8,5Ñ 

0,47 

<0.05 

63,2Ñ 

0,65 

<0.05 

14,5Ñ 

0,39 

>0,05 

644,3Ñ 

25,54 

<0,05 

9,1Ñ 

0,26 

<0,01 

266,2Ñ 

9,44 

<0,01 

3-  ̫

ʄʄʊ- 

ʛʨʫʧʧʘ 

ʈ** 

ʈ*** 

N=18 

n=41 

50,1Ñ 

1,44 

 

<0,01 

<0,01 

192,1Ñ 

2,49 

 

<0,01 

<0,01 

92,4Ñ 

2,31 

 

<0,01 

<0,01 

10,8Ñ 

1,33 

 

<0,05 

<0,01 

63,8Ñ 

1,20 

 

>0,05 

<0,05 

14,9Ñ 

0,73 

 

>0,05 

>0,05 

721,2Ñ 

38,16 

 

>0,05 

<0,01 

10,4Ñ 

0,28 

 

<0,01 

<0,01 

368,7Ñ 

13,46 

 

<0,01 

<0,01 

ʇʨʠʤʝʯʘʥʠʝ. ʈ* ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 2-ʡ ʠ 1-ʡ ʄʄʊ-ʛʨʫʧʧʘʤʠ,  

ʈ** ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 3-ʡ ʠ 2-ʡ ʄʄʊ- ʛʨʫʧʧʘʤʠ,  

ʈ*** ï ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 3-ʡ ʠ 1-ʡ ʄʄʊ- ʛʨʫʧʧʘʤʠ. 
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ɺ ʪʨʝʪʴʝʡ ʧʘʨʝ ʥʘʙʣʶʜʘʝʤ ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʦʙʱʝʡ ʤʘʩʩʳ 

ʪʝʣʘ ï 88,0+1,40 ʢʛ ʠ 92,4+2,31 ʢʛ ʜʣʷ 3-ʡ ʨʦʩʪʦʚʦʡ ʠ 3-ʡ çʄʄʊ-

ʛʨʫʧʧè ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʦ ʥʘ ʬʦʥʝ ʫʚʝʣʠʯʝʥʥʦʡ ʞʠʨʦʚʦʡ ʤʘʩʩʳ ʪʝʣʘ 

ʜʣʷ 3-ʡ çʄʄʊ-ʛʨʫʧʧʳè. ʊ.ʝ. ʜʣʷ ʪʨʝʪʴʝʡ ʧʘʨʳ ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʨʫʧʧ 

ʫʞʝ ʭʘʨʘʢʪʝʨʥʘ ʚʳʨʘʞʝʥʥʘʷ ʤʝʟʦʤʦʨʬʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʳʝ ʢʦʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʧʨʠʟʥʘʢʠ ʢʘʢ 

ʵʢʪʦʤʦʨʬʠʷ, ʤʝʟʦʤʦʨʬʠʷ ʠ ʚ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ ʵʥʜʦʤʦʨʬʠʷ ʧʨʦʷʚʣʷʶʪʩʷ 

ʚ ʨʘʟʥʳʭ ʩʦʯʝʪʘʥʠʷʭ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʨʫʧʧ (ʧʦ 

ʨʦʩʪʦʚʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʠ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʤʳʰʝʯʥʦʡ ʤʘʩʩʳ ʪʝʣʘ), ʥʦ ʧʨʠ 

ʵʪʦʤ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʳ ʥʝ ʨʦʩʪʦʚʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʘ ʦʙʱʝʡ ʤʘʩʩʦʡ ʪʝʣʘ 

ʠ ʝʝ ʤʳʰʝʯʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ. ʇʦ ʚʩʝʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʠʤʝʥʥʦ ʦʙʱʘʷ 

ʤʘʩʩʘ ʪʝʣʘ ʠ ʝʝ ʤʳʰʝʯʥʳʡ ʢʦʤʧʦʥʝʥʪ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤʠ 

ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʘʵʨʦʙʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʫ ʩʧʦʨʪʩʤʝʥʦʚ 

ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʜʘʥʥʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʩʣʝʜʫʝʪ 

ʩʯʠʪʘʪʴ, ʯʪʦ ʧʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠʩʧʳʪʫʝʤʳʭ ʧʦ ʤʳʰʝʯʥʦʤʫ 

ʢʦʤʧʦʥʝʥʪʫ ʤʘʩʩʳ ʪʝʣʘ ʥʘʙʣʶʜʘʝʤ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʫʶ ʪʝʥʜʝʥʮʠʶ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʦʪ 1-ʡ ʄʄʊ-ʛʨʫʧʧʳ ʢ 3-ʡ 

(ʪʘʙʣ. 1, 2). ʕʪʦ ʢʦʩʚʝʥʥʦ ʦʪʨʘʞʘʝʪ ʧʦʚʳʰʝʥʥʳʡ ʢʠʩʣʦʨʦʜʥʳʡ ʟʘʧʨʦʩ 

ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʩ ʙʦʣʴʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʛʘʙʠʪʫʩʘ [1,3,8]. 

ɸʥʘʣʦʛʠʯʥʘʷ ʜʠʥʘʤʠʢʘ ʦʪʤʝʯʘʝʪʩʷ ʠ ʜʣʷ ʧʦʢʘʟʘʪʝʣʝʡ ʚʥʝʰʥʝʛʦ 

ʜʳʭʘʥʠʷ. ʊʘʢ, ʬʘʢʪʠʯʝʩʢʠ, ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ ʯʘʩʪʦʪʝ ʜʳʭʘʥʠʷ ʚ ʛʨʫʧʧʝ 

ʠʩʧʳʪʫʝʤʳʭ ʩ ʙʦʣʴʰʝʡ ʤʳʰʝʯʥʦʡ ʤʘʩʩʦʡ (2-  ̫ ʠ 3-  ̫ ʄʄʊ-ʛʨʫʧʧʳ) 

ʦʪʤʝʯʘʶʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʜʳʭʘʪʝʣʴʥʦʛʦ ʦʙʲʝʤʘ, ʯʪʦ ʠ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʤʠʥʫʪʥʦʛʦ ʦʙʲʝʤʘ ʚʝʥʪʠʣʷʮʠʠ (ʪʘʙʣ.2). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʚʝʣʠʯʝʥʠʝ ʤʠʥʫʪʥʦʛʦ ʦʙʲʝʤʘ ʜʳʭʘʥʠʷ ʚ ʩʦʩʪʦʷʥʠʠ 

ʧʦʢʦʷ, ʢʘʢ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʨʦʩʪʘ, ʪʘʢ ʠ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʤʳʰʝʯʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʩʳ ʪʝʣʘ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʦʚʳʰʝʥʥʳʡ ʢʠʩʣʦʨʦʜʥʳʡ 

ʟʘʧʨʦʩ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʩ ʙʦʣʴʰʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʛʘʙʠʪʫʩʘ. 

ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʩʨʝʜʥʝʛʨʫʧʧʦʚʳʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ, ʢʘʢ ʚ ʨʦʩʪʦʚʳʭ ʛʨʫʧʧʘʭ, ʪʘʢ ʠ ʚ çʄʄʊ-

ʛʨʫʧʧʘʭè (ʪʘʙʣ. 1, 2). ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʥʘʙʣʶʜʘʝʤ ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʛʦ 

ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ Vo2 ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʨʦʩʪʦʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʠ 

ʧʦʢʘʟʘʪʝʣʷ ʤʳʰʝʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʤʘʩʩʳ ʪʝʣʘ, ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʝ ʫ 

ʠʩʧʳʪʫʝʤʳʭ ʩ ʤʘʢʨʦʩʦʤʥʳʤʠ ʢʦʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ ʤʝʞʛʨʫʧʧʦʚʳʝ ʨʘʟʣʠʯʠʷ ʚ ʧʘʨʘʭ çʨʦʩʪʦʚʳʝ ʛʨʫʧʧʳ - ʄʄʊ-

ʛʨʫʧʧʳè ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʟʥʘʯʠʤʳ. ʊʘʢ, ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʷ 

Vo2 ʚ 1-ʡ ʨʦʩʪʦʚʦʡ ʛʨʫʧʧʝ ʠ ʚ 1-ʦʡ çʄʄʊ-ʛʨʫʧʧʝè ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʩʦʩʪʘʚʠʣʠ 238,5+8,2 ʤʣ/ʤʠʥ ʠ 230,6+6,36 ʤʣ/ʤʠʥ; ʚʦ 2-ʦʡ ʨʦʩʪʦʚʦʡ ʠ 

ʚʦ 2-ʦʡ çʄʄʊ-ʛʨʫʧʧʝè 292,8+16,5 ʤʣ/ʤʠʥ ʠ 266,2+9,4 ʤʣ/ʤʠʥ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʦ ʫʞʝ ʚ 3-ʡ ʨʦʩʪʦʚʦʡ ʛʨʫʧʧʝ ʠ ʚ 3-ʝʡ çʄʄʊ-ʛʨʫʧʧʝè 

(ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 353,1+9,64 ʤʣ/ʤʠʥ ʠ 368,7+13,46 ʤʣ/ʤʠʥ), ʚ ʩʦʩʪʦʷʥʠʠ 
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ʧʦʢʦʷ ʦʪʤʝʯʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʫ 

ʠʩʧʳʪʫʝʤʳʭ ʩ ʚʳʨʘʞʝʥʥʦʡ ʤʝʟʦʤʦʨʬʠʝʡ (ʪʘʙʣ. 1, 2). 

ʇʨʠʯʠʥʘʤʠ ʧʦʚʳʰʝʥʠʷ ʢʠʩʣʦʨʦʜʥʦʛʦ ʟʘʧʨʦʩʘ ʚ ʫʩʣʦʚʠʷʭ ʧʦʢʦʷ 

ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʨʦʩʪʦʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʧʦʚʳʰʝʥʠʝ 

ʵʣʘʩʪʠʯʝʩʢʦʛʦ ʠ ʨʝʟʠʩʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʳʭʘʥʠʷ ʠʟ-ʟʘ 

ʫʚʝʣʠʯʝʥʠʷ ʜʳʭʘʪʝʣʴʥʦʛʦ ʦʙʲʝʤʘ ʠ ʜʣʠʥʳ ʚʦʟʜʫʭʦʥʦʩʥʳʭ ʧʫʪʝʡ 

(ʪʨʘʭʝʠ ʠ ʙʨʦʥʭʦʚ), ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʘʙʦʪʘ 

ʜʳʭʘʪʝʣʴʥʳʭ ʤʳʰʮ (ɼʦʨʦʭʦʚ, ɻʫʙʘ, 2002). ʋ ʩʧʦʨʪʩʤʝʥʦʚ ʩ 

ʚʳʨʘʞʝʥʥʳʤʠ ʤʘʢʨʦʩʦʤʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ (ʚʳʩʦʢʦʨʦʩʣʳʝ ʚ ʩʦʯʝʪʘʥʠʠ 

ʩ ʤʝʟʦʤʦʨʬʠʝʡ), ʢʠʩʣʦʨʦʜʥʳʡ ʟʘʧʨʦʩ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʩʠʣʫ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʟʘʧʨʦʩʘ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʦʙʝʩʧʝʯʝʥʠʠ 

ʙʦʣʴʰʝʡ ʤʳʰʝʯʥʦʡ ʤʘʩʩʳ (ʊʘʡʤʘʟʦʚ, ʄʘʨʴʷʥʦʚʠʯ, 2002; ɻʫʙʘ, 

ʏʝʩʥʦʢʦʚʘ, 2008). ʇʨʠ ʵʪʦʤ, ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʨʘʥʝʝ ʚʨʝʤʷ ʚʝʣʠʯʠʥʘ 

ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚʦ ʚʩʝʭ ʨʦʩʪʦʚʳʭ ʛʨʫʧʧʘʭ ʠʩʧʳʪʫʝʤʳʭ ʚ 

ʙʦʣʴʰʝʡ ʤʝʨʝ ʜʝʪʝʨʤʠʥʠʨʫʝʪʩʷ ʤʘʩʩʦʡ ʪʝʣʘ ʠ ʝʝ ʤʳʰʝʯʥʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ (ɻʨʘʙʝʣʴʥʠʢʦʚ ʠ ʜʨ., 2018). 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ, ʧʦʟʚʦʣʷʶʪ ʛʦʚʦʨʠʪʴ ʦʙ 

ʦʧʪʠʤʠʟʘʮʠʠ ʘʵʨʦʙʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʨʛʘʥʠʟʤʘ ʩʧʦʨʪʩʤʝʥʘ ʚʦ 

ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʦʩʥʦʚʥʳʤʠ ʢʦʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ, 

ʩʬʦʨʤʠʨʦʚʘʚʰʠʤʠʩʷ ʚ ʭʦʜʝ ʤʥʦʛʦʣʝʪʥʝʛʦ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɺʳʷʚʣʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʧʦʜʯʝʨʢʠʚʘʶʪ 

ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʡ ʤʝʭʘʥʠʟʤ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ ï ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʡ 

ʤʘʩʩʳ ʪʝʣʘ ʠ ʝʝ ʢʦʤʧʦʥʝʥʪʦʚ (ʦʩʦʙʝʥʥʦʛʦ ʤʳʰʝʯʥʦʛʦ) ʦʙʷʟʘʪʝʣʴʥʦ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʟʘʧʨʦʩʘ, ʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʧʦʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʫʚʝʣʠʯʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʛʘʙʠʪʫʩ 

ʠʩʧʳʪʫʝʤʳʭ, ʧʦʚʳʰʘʝʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʧʨʦʩʳ ʦʨʛʘʥʠʟʤʘ, ʚ ʩʚʷʟʠ ʩ 

ʯʝʤ, ʤʠʥʫʪʥʳʡ ʦʙʲʝʤ ʜʳʭʘʥʠʷ ʠ ʣʝʛʦʯʥʳʡ ʛʘʟʦʦʙʤʝʥ ʜʦʣʞʥʳ 

ʦʙʝʩʧʝʯʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʫʨʦʚʝʥʴ ʤʝʪʘʙʦʣʠʟʤʘ ʠ ʦʧʪʠʤʠʟʘʮʠʶ 

ʘʵʨʦʙʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʤʳʰʝʯʥʦʛʦ ʧʦʢʦʷ. 
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The article considers the features of aerobic support at rest in athletes of 

different growth groups and with different degrees of expression of the 

dynamic components of body weight. Cross-analysis of data on the studied 

groups of athletes revealed that increasing the values of indicators that 

characterize the habit of athletes, increases the body's energy needs. It is 

assumed that the established relationship reflects the compensatory 

mechanism of energy supply, ensuring the appropriate level of metabolism 

and optimization of aerobic supply in conditions of muscles at rest. 

Keywords: morphometric indicators, dynamic components of body weight, 

aerobic support. 
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ʉʈɸɺʅɽʅʀɽ ʌʀɿʀʏɽʉʂʆʁ ʀ ɸʕʈʆɹʅʆʁ 

ʈɸɹʆʊʆʉʇʆʉʆɹʅʆʉʊʀ ʋ ɹʀɸʊʃʆʅʀʉʊʆɺ  

ʀ ʃʓɾʅʀʂʆɺ-ɻʆʅʑʀʂʆɺ
*
 

 

ʖ.ɻ. ʉʦʣʦʥʠʥ, ʀ.ʆ. ɻʘʨʥʦʚ, ʊ.ʇ. ʃʦʛʠʥʦʚʘ, ɸ.ʃ. ʄʘʨʢʦʚ 
ʀʥʩʪʠʪʫʪ ʬʠʟʠʦʣʦʛʠʠ ʂʦʤʠ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʋʨʘʣʴʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈɸʅ, 

ʌʀʎ ʂʦʤʠ ʅʎ ʋʨʆ ʈɸʅ, ʉʳʢʪʳʚʢʘʨ 

 

ʇʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘʛʨʫʟʢʝ ʧʦʚʳʰʝʥʥʘʷ ʩʪʝʧʝʥʴ ʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ 

ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʫ ʣʳʞʥʠʢʦʚ-ʛʦʥʱʠʢʦʚ ʧʦ ʤʦʱʥʦʩʪʠ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʥʘʛʨʫʟʢʠ ʥʘ ʚʝʣʦʵʨʛʦʤʝʪʨʝ, ʧʦ ʧʫʣʴʩʦʚʦʡ ʠ ʩʝʨʜʝʯʥʦʡ ʩʪʦʠʤʦʩʪʠ 

ʝʜʠʥʠʮʳ ʨʘʙʦʪʳ, ʧʦ ʚʘʣʦʚʦʤʫ ʠ ʫʜʝʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʄʇʂ. ʆʨʛʘʥʠʟʤ 

ʣʳʞʥʠʢʦʚ-ʛʦʥʱʠʢʦʚ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘʛʨʫʟʢʝ  ʧʦ ʟʥʘʯʝʥʠʶ ʂʇɼ 

ʨʘʙʦʪʘʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʯʝʤ ʦʨʛʘʥʠʟʤ ʙʠʘʪʣʦʥʠʩʪʦʚ. ɹʦʣʝʝ ʚʳʩʦʢʘʷ 

ʪʨʝʥʠʨʦʚʘʥʥʦʩʪʴ ʫ ʣʳʞʥʠʢʦʚ-ʛʦʥʱʠʢʦʚ ʈʂ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʵʢʦʥʦʤʠʟʘʮʠʠ ʬʫʥʢʮʠʡ ʢʘʨʜʠʦʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ ʢʘʢ ʚ ʧʦʢʦʝ, ʪʘʢ 

ʠ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʚʝʣʦʵʨʛʦʤʝʪʨʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ, ʘ ʪʘʢʞʝ ʧʦ 

ʧʦʢʘʟʘʪʝʣʷʤ ʫʜʝʣʴʥʦʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʦʠʤʦʩʪʠ ʝʜʠʥʠʮʳ ʨʘʙʦʪʳ. 

ʇʦʚʳʰʝʥʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ (ʠʣʠ ʨʝʟʝʨʚʳ) ʣʳʞʥʠʢʠ-

ʛʦʥʱʠʢʠ ʧʦʢʘʟʳʚʘʶʪ ʧʦ ʪʘʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʢʘʢ ʏʉʉ, ʏɼ, ʄʆɼ, ʇʂ ʠ 

ʕʊ. ɿʘʢʣʶʯʝʥʠʝ: ʫ ʙʠʘʪʣʦʥʠʩʪʦʚ ʘʵʨʦʙʥʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʦʨʛʘʥʠʟʤʘ ʥʠʞʝ, ʯʝʤ ʫ ʣʳʞʥʠʢʦʚ-ʛʦʥʱʠʢʦʚ, ʚ ʩʚʷʟʠ ʩ ʤʝʥʴʰʠʤ 

ʦʙʲʝʤʦʤ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʥʘʛʨʫʟʦʢ ʧʦ ʙʝʛʫ ʥʘ ʣʳʞʘʭ. ʉʧʦʨʪʩʤʝʥʳ-

ʩʝʚʝʨʷʥʝ ʧʦ ʘʵʨʦʙʥʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʫʩʪʫʧʘʶʪ ʩʧʦʨʪʩʤʝʥʘʤ ʠʟ 

ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ ʠ ʤʠʨʘ. ʇʨʠ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʛʨʫʧʧʳ ʙʠʘʪʣʦʥʠʩʪʦʚ ʠ ʣʳʞʥʠʢʦʚ-

ʛʦʥʱʠʢʦʚ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʪʜʝʣʴʥʦ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʘʪʣʦʥʠʩʪʳ, ʣʳʞʥʠʢʠ-ʛʦʥʱʠʢʠ, ʩʪʝʧʝʥʴ 

ʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ, ʚʝʣʦʵʨʛʦʤʝʪʨʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, 

ʢʘʨʜʠʦʨʝʩʧʠʨʘʪʦʨʥʘʷ ʩʠʩʪʝʤʘ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ. 

 

ɺʚʝʜʝʥʠʝ. ɹʠʘʪʣʦʥ ʠ ʣʳʞʥʳʝ ʛʦʥʢʠ ï ʵʪʦ ʙʣʠʟʢʠʝ ʚʠʜʳ ʩʧʦʨʪʘ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʚʳʩʦʢʠʤ ʥʘʧʨʷʞʝʥʠʝʤ ʦʨʛʘʥʠʟʤʘ ʠ ʩ ʪʨʝʥʠʨʦʚʢʦʡ ʪʘʢʦʡ 

ʚʘʞʥʝʡʰʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  ʩʧʦʨʪʩʤʝʥʘ ʢʘʢ ʚʳʥʦʩʣʠʚʦʩʪʴ. ʆʜʥʘʢʦ, 

ʩʪʨʝʣʴʙʘ ʚ ʙʠʘʪʣʦʥʝ ʩʦ ʩʪʘʪʠʯʝʩʢʦʡ ʠ ʥʝʨʚʥʦ-ʵʤʦʮʠʦʥʘʣʴʥʦʡ 

ʥʘʛʨʫʟʢʘʤʠ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʥʠʞʝʥʥʳʡ ʦʙʲʝʤ ʙʝʛʘ ʥʘ ʣʳʞʘʭ ʧʨʠʜʘʝʪ 

ʵʪʦʤʫ ʚʠʜʫ ʩʧʦʨʪʘ ʩʚʦʶ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʩʧʝʮʠʬʠʢʫ ʠ ʤʦʞʝʪ 

ʥʝʛʘʪʠʚʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʘʵʨʦʙʥʫʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʧʦʨʪʩʤʝʥʘ. ɺ 
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ʣʠʪʝʨʘʪʫʨʝ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʦʙʩʫʞʜʘʶʪʩʷ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ ʦʮʝʥʢʠ ʚʳʥʦʩʣʠʚʦʩʪʠ ʫ ʙʠʘʪʣʦʥʠʩʪʦʚ ʢʘʢ ʚ 

ʧʦʣʝʚʳʭ, ʪʘʢ ʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ (ʏʝʨʢʘʩʦʚ ʠ ʜʨ., 2017; 

ɹʦʣʦʪʠʥ ʠ ʜʨ., 2019; Karstrom et al, 2019; Luchsinger et al, 2019; 

ʂʦʤʘʨʦʚʘ ʠ ʜʨ., 2020; ʃʠʪʚʠʥ ʠ ʜʨ., 2020; Laaksonen et al, 2020). 

ʅʝʤʘʣʦ ʨʘʙʦʪ ʧʦʩʚʷʱʝʥʦ ʠʟʫʯʝʥʠʶ ʬʠʟʠʯʝʩʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʣʳʞʥʠʢʦʚ-ʛʦʥʱʠʢʦʚ (ʄʘʥʫʡʣʦʚ, ʄʘʩʴʢʦ, 2014; Polat et al, 2018; 

Starczewski et al, 2019; Torvik et al; 2020; Grzebisz, 2020). ɺ ʨʷʜʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ ʦʮʝʥʢʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ 

ʩʧʦʨʪʩʤʝʥʦʚ ʙʠʘʪʣʦʥʠʩʪʳ ʠ ʣʳʞʥʠʢʠ-ʛʦʥʱʠʢʠ ʦʙʲʝʜʠʥʝʥʳ ʚ ʦʜʥʫ 

ʛʨʫʧʧʫ (ɻʘʨʛʘʥʝʝʚʘ ʠ ʜʨ., 2012; ʇʦʧʦʚ ʠ ʜʨ., 2014; ɻʨʠʥʴ, ʉʫʭʦʥʦʩ, 

2017; Degens et al, 2019), ʯʪʦ ʥʘ ʥʘʰ ʚʟʛʣʷʜ ʚʨʷʜ ʣʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ. ʀ 

ʣʠʰʴ ʝʜʠʥʠʯʥʳʝ ʨʘʙʦʪʳ ʧʦʩʚʷʱʝʥʳ ʩʨʘʚʥʠʪʝʣʴʥʦʤʫ ʘʥʘʣʠʟʫ 

ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʠ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʙʠʘʪʣʦʥʠʩʪʦʚ ʠ ʣʳʞʥʠʢʦʚ-ʛʦʥʱʠʢʦʚ (ʌʠʣʠʧʧʦʚʘ, 2017; ʂʦʨʷʛʠʥʘ ʠ 

ʜʨ., 2020; ʉʦʣʦʥʠʥ ʠ ʜʨ., 2021). ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʩʢʘʟʘʥʥʳʤ ʥʘʤ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʩʨʘʚʥʝʥʠʝ ʬʫʥʢʮʠʡ ʢʘʨʜʠʦʨʝʩʧʠʨʘʪʦʨʥʦʡ 

ʩʠʩʪʝʤʳ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʠ ʚʦ ʚʨʝʤʷ ʚʝʣʦʵʨʛʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʥʘʛʨʫʟʢʘʭ ʫ ʙʠʘʪʣʦʥʠʩʪʦʚ ʠ 

ʣʳʞʥʠʢʦʚ-ʛʦʥʱʠʢʦʚ ʧʝʨʚʦʛʦ ʩʧʦʨʪʠʚʥʦʛʦ ʨʘʟʨʷʜʘ. ʀʩʭʦʜʥʘʷ ʥʘʰʘ 

ʛʠʧʦʪʝʟʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʫ ʙʠʘʪʣʦʥʠʩʪʦʚ ʚ ʩʚʷʟʠ ʩ ʟʘʚʝʜʦʤʦ 

ʤʝʥʴʰʠʤ ʦʙʲʝʤʦʤ ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʳʰʝʯʥʳʭ ʥʘʛʨʫʟʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʣʳʞʥʠʢʘʤʠ-ʛʦʥʱʠʢʘʤʠ ʫʨʦʚʝʥʴ ʘʵʨʦʙʥʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʜʦʣʞʝʥ 

ʙʳʪʴ ʥʠʞʝ, ʯʝʤ ʫ ʣʳʞʥʠʢʦʚ-ʛʦʥʱʠʢʦʚ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʩʨʘʚʥʠʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʢʘʨʜʠʦʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ ʚ ʧʦʢʦʝ ʠ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʚʝʣʦʵʨʛʦʤʝʪʨʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ ʫ ʙʠʘʪʣʦʥʠʩʪʦʚ ʠ ʣʳʞʥʠʢʦʚ-ʛʦʥʱʠʢʦʚ  

ʧʝʨʚʦʛʦ ʩʧʦʨʪʠʚʥʦʛʦ ʨʘʟʨʷʜʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʨʘʟʥʠʮʳ ʚ ʠʭ ʘʵʨʦʙʥʦʡ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. ɿʘʜʘʯʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʩʦʧʦʩʪʘʚʠʪʴ ʘʵʨʦʙʥʫʶ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʥʘʰʠʭ ʩʧʦʨʪʩʤʝʥʦʚ-ʩʝʚʝʨʷʥ ʩ ʜʘʥʥʳʤʠ 

ʩʧʦʨʪʩʤʝʥʦʚ ʠʟ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ ʠ ʤʠʨʘ. 

ʄʝʪʦʜʠʢʘ. ɹʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ 15 ʙʠʘʪʣʦʥʠʩʪʦʚ ʠ 15 ʣʳʞʥʠʢʦʚ-

ʛʦʥʱʠʢʦʚ ʠʟ ʈʝʩʧʫʙʣʠʢʠ ʂʦʤʠ (ʈʂ) ʚ ʚʦʟʨʘʩʪʝ ʦʪ 17 ʜʦ 20 ʣʝʪ, 

ʠʤʝʶʱʠʝ ʦʜʠʥʘʢʦʚʫʶ ʩʧʦʨʪʠʚʥʫʶ ʢʚʘʣʠʬʠʢʘʮʠʶ (ʧʝʨʚʳʡ ʚʟʨʦʩʣʳʡ 

ʩʧʦʨʪʠʚʥʳʡ ʨʘʟʨʷʜ) ʠ ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʭʦʨʦʰʝʡ ʬʠʟʠʯʝʩʢʦʡ ʬʦʨʤʝ. 

ʆʙʩʣʝʜʦʚʘʥʠʝ ʦʨʛʘʥʠʟʦʚʘʥʦ ʦʩʝʥʴʶ (ʩʝʥʪʷʙʨʴ ï ʥʦʷʙʨʴ) ʠ 

ʧʨʦʚʦʜʠʣʦʩʴ ʦʙʳʯʥʦ ʯʝʨʝʟ ʜʝʥʴ ʧʦʩʣʝ ʦʪʜʳʭʘ ʦʪ ʪʨʝʥʠʨʦʚʦʢ, ʚ ʧʝʨʚʦʡ 

ʧʦʣʦʚʠʥʝ ʨʘʙʦʯʝʛʦ ʜʥʷ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʀʥʩʪʠʪʫʪʘ ʬʠʟʠʦʣʦʛʠʠ ʂʦʤʠ ʅʎ 

ʋʨʆ ʈɸʅ ʚ ʉʳʢʪʳʚʢʘʨʝ. ʆʪ ʢʘʞʜʦʛʦ ʩʧʦʨʪʩʤʝʥʘ ʧʦʣʫʯʝʥʦ 

ʧʠʩʴʤʝʥʥʦʝ ʩʦʛʣʘʩʠʝ ʥʘ ʫʯʘʩʪʠʝ ʚ ʪʝʩʪʠʨʦʚʘʥʠʠ ʥʘ ʚʝʣʦʵʨʛʦʤʝʪʨʝ. 

ʇʨʦʪʦʢʦʣ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʦʜʦʙʨʝʥ ʣʦʢʘʣʴʥʳʤ ʢʦʤʠʪʝʪʦʤ ʧʦ 

ʙʠʦʵʪʠʢʝ ʧʨʠ ʀʥʩʪʠʪʫʪʝ ʬʠʟʠʦʣʦʛʠʠ ʂʦʤʠ ʅʎ ʋʨʆ ʈɸʅ. 
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ʋ ʩʧʦʨʪʩʤʝʥʦʚ ʦʧʨʝʜʝʣʷʣʠ ʨʦʩʪ ʠ ʤʘʩʩʫ ʪʝʣʘ. ʇʦʢʘʟʘʪʝʣʠ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ï ʯʘʩʪʦʪʫ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ (ʏʉʉ) ʠ 

ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʩʠʩʪʦʣʠʯʝʩʢʦʝ (ɸɼʉ) ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ (ɸɼɼ) 

ʚ ʧʦʢʦʝ ʩʠʜʷ ʠʟʤʝʨʷʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʧʨʠʙʦʨʦʤ ʤʦʜʝʣʠ UA-767 

(ʗʧʦʥʠʷ). ʇʨʠ ʥʘʛʨʫʟʢʘʭ ʧʦʢʘʟʘʪʝʣʠ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ 

ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʂʦʨʦʪʢʦʚʫ. ʈʘʩʩʯʠʪʳʚʘʣʠ ʠʥʜʝʢʩ ʤʘʩʩʳ ʪʝʣʘ (ʀʄʊ), 

ʧʫʣʴʩʦʚʦʝ ʜʘʚʣʝʥʠʝ (ʇɼ) ʠ ʜʚʦʡʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʧʦ ʈʦʙʠʥʩʦʥʫ (ɼʇ).  

ɼʣʷ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʬʠʠ (ʕʂɻ) ʚ 12 ʦʪʚʝʜʝʥʠʷʭ ʠ ʧʫʣʴʩʦʤʝʪʨʠʠ ʚʦ 

ʚʨʝʤʷ ʥʘʛʨʫʟʦʢ ʥʘ ʢʦʞʫ ʩʧʦʨʪʩʤʝʥʦʚ ʥʘʢʣʘʜʳʚʘʣʠ ʵʣʝʢʪʨʦʜʳ, ʘ ʜʣʷ 

ʨʝʛʠʩʪʨʘʮʠʠ ʨʝʩʧʠʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ʣʠʮʦ ʥʘʜʝʚʘʣʠ ʤʘʩʢʫ ʩ 

ʜʘʪʯʠʢʘʤʠ ʧʘʨʘʤʝʪʨʦʚ ʚʥʝʰʥʝʛʦ ʜʳʭʘʥʠʷ, ʢʠʩʣʦʨʦʜʘ ʠ ʫʛʣʝʢʠʩʣʦʪʳ.  

ʉʧʦʨʪʩʤʝʥʳ ʙʳʣʠ ʧʨʦʪʝʩʪʠʨʦʚʘʥʳ ʚʦʟʨʘʩʪʘʶʱʠʤʠ ʥʘʛʨʫʟʢʘʤʠ 

ʜʦ ʦʪʢʘʟʘ ʥʘ ʚʝʣʦʵʨʛʦʤʝʪʨʝ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ñOxycon Proò 

(ɻʝʨʤʘʥʠʷ) ʩ ʨʝʛʠʩʪʨʘʮʠʝʡ ʩʣʝʜʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʕʂɻ, ʏʉʉ, 

ʯʘʩʪʦʪʘ ʜʳʭʘʥʠʷ ï ʏɼ, ʜʳʭʘʪʝʣʴʥʳʡ ʦʙʲʝʤ ï ɼʆ, ʤʠʥʫʪʥʳʡ ʦʙʲʝʤ 

ʜʳʭʘʥʠʷ (ʄʆɼ), ʧʦʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ï ʇʂ, ʜʳʭʘʪʝʣʴʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ï ɼʂ, ʢʠʩʣʦʨʦʜʥʳʡ ʧʫʣʴʩ ï ʂʇ, ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʧʦʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ ï ʄʇʂ ʧʨʷʤʳʤ ʤʝʪʦʜʦʤ, ʠ ʨʘʩʯʝʪʦʤ ʨʷʜʘ 

ʧʦʢʘʟʘʪʝʣʝʡ: ʇɼ, ɼʇ, ʵʥʝʨʛʦʪʨʘʪʳ ï ʕʊ, ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʠʩʣʦʨʦʜʘ ï ʂʀʆ2 ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ï ʂʇɼ.  

ʇʦʩʣʝ 5-ʤʠʥʫʪʥʦʛʦ ʩʠʜʝʥʠʷ ʥʘ ʚʝʣʦʵʨʛʦʤʝʪʨʝ ʩʧʦʨʪʩʤʝʥʳ 

ʚʳʧʦʣʥʷʣʠ 2-ʤʠʥʫʪʥʫʶ ʨʘʙʦʪʫ ʤʦʱʥʦʩʪʴʶ 120 ɺʪ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʩʪʫʧʝʥʯʘʪʳʤ ʧʨʠʨʦʩʪʦʤ ʥʘʛʨʫʟʢʠ ʥʘ 40 ɺʪ ʢʘʞʜʳʝ ʜʚʝ ʤʠʥʫʪʳ ʧʨʠ 

ʯʘʩʪʦʪʝ ʧʝʜʘʣʠʨʦʚʘʥʠʷ 60 ʦʙ/ʤʠʥ. ʊʝʩʪ ʧʨʦʜʦʣʞʘʣʩʷ ʜʦ ʦʪʢʘʟʘ ʧʦ 

ʩʘʤʦʯʫʚʩʪʚʠʶ ʩʧʦʨʪʩʤʝʥʘ.  

ɼʣʷ ʩʦʧʦʩʪʘʚʠʤʦʡ ʦʮʝʥʢʠ ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ ʩʧʦʨʪʩʤʝʥʦʚ ʥʘ 

ʧʦʩʣʝʜʥʝʡ ʤʠʥʫʪʝ ʥʘʛʨʫʟʢʠ, ʢʦʪʦʨʘʷ ʨʘʟʣʠʯʘʝʪʩʷ ʫ ʨʘʟʥʳʭ ʣʠʮ, ʤʳ 

ʩʯʠʪʘʝʤ ʥʫʞʥʳʤ ʚʚʝʩʪʠ ʧʦʢʘʟʘʪʝʣʠ çʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʩʪʦʠʤʦʩʪʠ 

ʝʜʠʥʠʮʳ ʨʘʙʦʪʳè: ʧʫʣʴʩʦʚʦʡ, ʧʨʝʩʩʦʨʥʳʡ, ʩʝʨʜʝʯʥʳʡ, ʨʝʩʧʠʨʘʪʦʨʥʳʡ, 

ʚʝʥʪʠʣʷʮʠʦʥʥʳʡ, ʢʠʩʣʦʨʦʜʥʳʡ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ 

ʧʦʣʫʯʘʶʪʩʷ ʧʫʪʝʤ ʜʝʣʝʥʠʷ ʘʙʩʦʣʶʪʥʳʭ ʚʝʣʠʯʠʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘʛʨʫʟʢʝ ʥʘ 

ʤʦʱʥʦʩʪʴ ʤʝʭʘʥʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʚ ʚʘʪʪʘʭ (ʥʘʧʨʠʤʝʨ, ʧʫʣʴʩʦʚʦʡ ï 

ʏʉʉ/ʥʘʛʨʫʟʢʘ ʠʣʠ ʫʜ/ɺʪ, ʧʨʝʩʩʦʨʥʳʡ ï ɸɼʉ/ʥʘʛʨʫʟʢʘ ʠʣʠ ʤʤ/ɺʪ, 

ʩʝʨʜʝʯʥʳʡ ï ɼʇ/ʥʘʛʨʫʟʢʘ ʠʣʠ ʫʩʣ. ʝʜ./ɺʪ, ʨʝʩʧʠʨʘʪʦʨʥʳʡ - 

ʏɼ/ʥʘʛʨʫʟʢʘ ʠʣʠ ʮʠʢʣ/ɺʪ, ʚʝʥʪʠʣʷʮʠʦʥʥʳʡ ï ʄʆɼ/ʥʘʛʨʫʟʢʘ ʠʣʠ ʣ/ɺʪ, 

ʢʠʩʣʦʨʦʜʥʳʡ ï ʇʂ/ʥʘʛʨʫʟʢʘ ʠʣʠ ʤʣ/ɺʪ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ - ʕʊ/ʥʘʛʨʫʟʢʘ 

ʠʣʠ ʢʘʣ/ɺʪ). ʆʥʠ ʧʦʟʚʦʣʷʶʪ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʚʦ ʯʪʦ ʦʙʭʦʜʠʪʩʷ 

ʦʨʛʘʥʠʟʤʫ ʩʧʦʨʪʩʤʝʥʘ ʝʜʠʥʠʮʘ ʤʦʱʥʦʩʪʠ ʨʘʙʦʪʳ, ʠ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ 

ʩʨʘʚʥʠʚʘʪʴ ʨʘʟʥʳʭ ʠʥʜʠʚʠʜʫʫʤʦʚ ʠʣʠ ʦʙʩʣʝʜʫʝʤʳʝ ʚʳʙʦʨʢʠ. 

ʇʨʝʜʣʦʞʝʥʥʳʝ ʥʘʤʠ ʨʘʥʝʝ ʘʥʘʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ï ʫʜʝʣʴʥʳʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʝʜʠʥʠʮʫ ʧʨʦʜʫʢʮʠʠ ï 
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ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʚʳʩʦʢʫʶ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʚ ʬʠʟʠʦʣʦʛʠʠ ʪʨʫʜʘ 

(ʉʦʣʦʥʠʥ, 2017). 

ʇʦʣʫʯʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦʜʚʝʨʛʥʫʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ 

ʩ ʧʦʤʦʱʴʶ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ Statistica 6.0 ʠ Biostat (ʚʝʨʩʠʷ 

4.03) ʩ ʧʨʦʚʝʨʢʦʡ ʚʘʨʠʘʮʠʦʥʥʳʭ ʨʷʜʦʚ ʥʘ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʧʦ 

ʢʨʠʪʝʨʠʶ ʐʘʧʠʨʦ-ʋʠʣʢʘ). ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʠʞʝ ʪʘʙʣʠʮʘʭ 

ʧʨʠʚʝʜʝʥʳ ʩʨʝʜʥʠʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ ʩʦ ʩʪʘʥʜʘʨʪʥʦʡ 

ʦʰʠʙʢʦʡ (MÑm). ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʚʳʙʦʨʢʘʤʠ ʩʧʦʨʪʩʤʝʥʦʚ ʦʮʝʥʠʚʘʣʠ 

ʧʦ ʢʨʠʪʝʨʠʶ ʉʪʴʶʜʝʥʪʘ ʠ ʧʨʠʥʠʤʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʧʨʠ 

P<0,05. 

ʈʝʟʫʣʴʪʘʪʳ. ɼʘʥʥʳʝ ʪʘʙʣ. 1 ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʦ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʤ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ  

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʜʳʭʘʥʠʷ ʠ ʛʘʟʦʦʙʤʝʥʘ ʚ ʧʦʢʦʝ ʦʪʩʫʪʩʪʚʫʶʪ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʙʠʘʪʣʦʥʠʩʪʘʤʠ ʠ 

ʣʳʞʥʠʢʘʤʠ-ʛʦʥʱʠʢʘʤʠ. 

ʊʘʙʣʠʮʘ 1 

ɸʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʩʧʦʨʪʩʤʝʥʦʚ  

ʚ ʧʦʢʦʝ (MÑm) 
 

ʇʦʢʘʟʘʪʝʣʠ 
ɹʠʘʪʣʦʥʠʩʪʳ, 

n=15 

ʃʳʞʥʠʢʠ-

ʛʦʥʱʠʢʠ, 

n=15 

ɿʥʘʯʠʤʦʩʪʴ 

ʨʘʟʣʠʯʠʡ, 

P 

ɺʦʟʨʘʩʪ, ʣʝʪ 18,4Ñ0,54 17,1Ñ0,59 0,508 

ɼʣʠʥʘ ʪʝʣʘ, ʩʤ 177,1Ñ0,97 177,0Ñ1,20 0,342 

ʄʘʩʩʘ ʪʝʣʘ, ʢʛ 71,2Ñ0,92 69,0Ñ1,00 0,224 

ʀʄʊ, ʢʛ/ʤĮ 22,7Ñ0,18 22,8Ñ0,35 0,471 

ʏʉʉ, ʫʜ/ʤʠʥ 54Ñ2,4 57Ñ1,5 0,274 

ɸɼʉ, ʤʤ ʨʪ.ʩʪ. 115Ñ2,3 112Ñ2,5 0,418 

ɸɼɼ, ʤʤ ʨʪ.ʩʪ. 75Ñ1,0 72Ñ2,0 0,327 

ʇɼ, ʤʤ ʨʪ.ʩʪ. 40Ñ5,9 40Ñ4,8 0,839 

ɼʇ, ʫʩʣ. ʝʜ. 62Ñ2,3 64Ñ2,5 0,519 

ʏɼ, ʮʠʢʣ/ʤʠʥ 15,1Ñ0,80 16,8Ñ0,87 0,370 

ɼʆ, ʤʣ 688Ñ35 660Ñ37 0,403 

ʄʆɼ, ʣ 10,4Ñ0,51 11,1Ñ0,52 0,210 

ɼʂ, ʫʩʣ. ʝʜ. 0,75Ñ0,029 0,76Ñ0,046 0,891 

ʇʂ, ʤʣ/ʤʠʥ 356Ñ22 379Ñ25 0,419 

ʕʊ, ʢʘʣ/ʤʠʥ 1590Ñ70 1680Ñ75 0,730 

ʂʇ, ʤʣ/ʫʜ. 6,2Ñ0,51 7,2Ñ0,49 0,359 

ʂʀʆ2, ʤʣ/ʣ 34,1Ñ1,10 35,0Ñ1,20 0,254 

 

ʇʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ  ʥʘʛʨʫʟʢʝ (ʪʘʙʣ. 2) ʫ ʣʳʞʥʠʢʦʚ-ʛʦʥʱʠʢʦʚ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʙʠʘʪʣʦʥʠʩʪʘʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʚʳʰʝ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʥʘʛʨʫʟʢʠ ʠ ʜʦʩʪʠʛʥʫʪʘʷ ʤʦʱʥʦʩʪʴ ʨʘʙʦʪʳ, ʏʉʉ, ʏɼ, 

ʄʆɼ, ɼʂ, ʇʂ, ʄʇʂ ʠ ʄʇʂ/ʢʛ, ʕʊ, ʂʇɼ, ʏɼ/ʥʘʛʨʫʟʢʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 
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ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ ʥʝʪ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʚ ʟʥʘʯʝʥʠʷʭ ʪʘʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʢ ɸɼɼ, ɼʇ, ɼʆ, ʂʇ, ʂʀʆ2, ʄʆɼ/ʥʘʛʨʫʟʢʘ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʫ ʣʳʞʥʠʢʦʚ-ʛʦʥʱʠʢʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʠʘʪʣʦʥʠʩʪʘʤʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʥʠʞʝ ɸɼʉ, ʇɼ, ʏʉʉ/ʥʘʛʨʫʟʢʘ, ɸɼʉ/ʥʘʛʨʫʟʢʘ, 

ɼʇ/ʥʘʛʨʫʟʢʘ, ʇʂ/ʥʘʛʨʫʟʢʘ, ʕʊ/ʥʘʛʨʫʟʢʘ, ʯʪʦ ʚʤʝʩʪʝ ʩ ʧʘʨʘʤʝʪʨʘʤʠ 

ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ, ʟʥʘʯʝʥʠʷʤʠ ʂʇɼ ʠ ʄʇʂ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ 

ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʬʠʟʠʯʝʩʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ ʥʘ 

ʚʳʥʦʩʣʠʚʦʩʪʴ. 

ɺ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʟʥʘʯʝʥʠʷ ɼʂ ʫ 

ʙʠʘʪʣʦʥʠʩʪʦʚ ʠ ʣʳʞʥʠʢʦʚ-ʛʦʥʱʠʢʦʚ ʚ ʪʝʩʪʝ ʜʦ ʦʪʢʘʟʘ ʧʨʝʚʳʰʘʶʪ 

ʝʜʠʥʠʮʫ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʝʦʜʦʣʝʥʠʠ ʧʦʯʪʠ ʚʩʝʤʠ 

ʩʧʦʨʪʩʤʝʥʘʤʠ ʨʝʩʧʠʨʘʪʦʨʥʦʛʦ ʧʦʨʦʛʘ ʘʥʘʵʨʦʙʥʦʛʦ ʦʙʤʝʥʘ. 
ʊʘʙʣʠʮʘ 2 

ʌʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʥʘ ʧʦʩʣʝʜʥʝʡ ʤʠʥʫʪʝ  

ʥʘʛʨʫʟʢʠ ʜʦ ʦʪʢʘʟʘ (MÑm) 
 

ʇʦʢʘʟʘʪʝʣʠ 
ɹʠʘʪʣʦʥʠʩʪ

ʳ, n=15 

ʃʳʞʥʠʢʠ-

ʛʦʥʱʠʢʠ, 

n=15 

ʋʨʦʚʝʥʴ 

ʟʥʘʯʠʤʦʩʪʠ, 

P 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʥʘʛʨʫʟʢʠ, ʤʠʥ 10,6Ñ0,23 12,7Ñ0,29 <0,001 

ʅʘʛʨʫʟʢʘ, ɺʪ 309Ñ5,5 357Ñ5,4 <0,001 

ʏʉʉ, ʫʜ/ʤʠʥ 174Ñ2,6 187Ñ2,6 <0,001 

ɸɼʉ, ʤʤ ʨʪ. ʩʪ. 197Ñ2,9 186Ñ2,7 <0,01 

ɸɼɼ, ʤʤ ʨʪ. ʩʪ. 63Ñ2,0 68Ñ3,9 >0,05 

ʇɼ, ʤʤ ʨʪ.ʩʪ. 134Ñ2,6 118Ñ2,7 <0,001 

ɼʇ, ʫʩʣ. ʝʜ. 342Ñ7,1 348Ñ6,9 >0,05 

ʏɼ, ʮʠʢʣ/ʤʠʥ 42,3Ñ2,00 54,3Ñ1,88 <0,001 

ɼʆ, ʤʣ 2985Ñ82 2829Ñ102 >0,05 

ʄʆɼ, ʣ 125,4Ñ5,1 151,0Ñ4,7 <0,001 

ɼʂ, ʫʩʣ. ʝʜ. 1,03Ñ0,01 1,09Ñ0,02 <0,01 

ʇʂ, ʤʣ/ʤʠʥ 4071Ñ102 4380Ñ73 <0,02 

ʄʇʂ, ʤʣ/ʤʠʥ 4134Ñ63 4511Ñ75 <0,001 

ʄʇʂ/ʢʛ, ʤʣ/ʤʠʥ*ʢʛ 57,7Ñ0,95 65,6Ñ1,00 <0,001 

ʕʊ, ʢʘʣ/ʤʠʥ 20712Ñ549 22600Ñ403 <0,02 

ʂʇ, ʤʣ/ʫʜ 23,3Ñ0,43 23,4Ñ0,59 >0,05 
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ʂʀʆ2, ʤʣ/ʣ 32,5Ñ1,89 29,0Ñ1,74 >0,05 

ʂʇɼ, % 21,5Ñ0,35 22,7Ñ0,26 <0,01 

ʏʉʉ/ʥʘʛʨʫʟʢʘ, ʫʜ/ɺʪ 0,57Ñ0,007 0,52Ñ0,009 <0,001 

ɸɼʉ/ʥʘʛʨʫʟʢʘ, ʤʤ/ɺʪ 0,65Ñ0,01 0,52Ñ0,01 <0,001 

ɼʇ/ʥʘʛʨʫʟʢʘ, ʫʩʣ.ʝʜ./ɺʪ 1,10Ñ0,021 0,97Ñ0,020 <0,001 

ʏɼ/ʥʘʛʨʫʟʢʘ, ʮʠʢʣ/ɺʪ 0,12Ñ0,005 0,15Ñ0,07 <0,001 

ʄʆɼ/ʥʘʛʨʫʟʢʘ, ʣ/ɺʪ 0,40Ñ0,01 0,42Ñ0,01 >0,05 

ʇʂ/ʥʘʛʨʫʟʢʘ, ʤʣ/ɺʪ 13,3Ñ0,34 12,3Ñ0,13 <0,01 

ʕʊ/ʥʘʛʨʫʟʢʘ, ʢʘʣ/ɺʪ 67,2Ñ0,14 63,4Ñ0,18 <0,001 

 

ʆʙʩʫʞʜʝʥʠʝ. ɺ ʪʝʭ ʚʠʜʘʭ ʩʧʦʨʪʘ, ʛʜʝ ʪʨʝʥʠʨʫʝʪʩʷ 

ʚʳʥʦʩʣʠʚʦʩʪʴ, ʩ ʧʦʚʳʰʝʥʠʝʤ ʢʚʘʣʠʬʠʢʘʮʠʠ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʩʥʠʞʘʝʪʩʷ 

ʥʘʛʨʫʟʢʘ ʥʘ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʫʶ ʩʠʩʪʝʤʫ ʚ ʧʦʢʦʝ. ʕʪʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʨʦʷʚʣʝʥʠʝ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʘʧʧʘʨʘʪʘ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ (ɹʝʣʦʮʝʨʢʦʚʩʢʠʡ, ʃʶʙʠʥʘ, 2012). ʇʨʠ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘʛʨʫʟʢʝ ʫ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ ʣʳʞʥʠʢʦʚ-ʛʦʥʱʠʢʦʚ 

ʵʢʦʥʦʤʠʟʘʮʠʷ ʬʫʥʢʮʠʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʚʳʷʚʣʷʝʪʩʷ ʫʞʝ 

ʧʦ ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʢ ɸɼʉ, ʇɼ, ʏʉʉ/ʥʘʛʨʫʟʢʘ, ɸɼʉ/ʥʘʛʨʫʟʢʘ, 

ɼʇ/ʥʘʛʨʫʟʢʘ, ʘ ʵʢʦʥʦʤʠʟʘʮʠʷ ʬʫʥʢʮʠʡ ʜʳʭʘʥʠʷ ʠ ʵʥʝʨʛʝʪʠʢʠ 

ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʧʦ ʟʥʘʯʝʥʠʷʤ ʇʂ/ʥʘʛʨʫʟʢʘ, ʕʊ/ʥʘʛʨʫʟʢʘ. 

ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ ʫʤʝʩʪʥʳʤ ʩʨʘʚʥʠʪʴ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʠ ʨʘʙʦʯʠʝ 

ʧʨʠʨʦʩʪʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʨʝʟʝʨʚʳ ʦʨʛʘʥʠʟʤʘ. ʆʥʠ ʩʦʩʪʘʚʣʷʶʪ ʚ ʩʨʝʜʥʝʤ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫ ʙʠʘʪʣʦʥʠʩʪʦʚ ʠ ʣʳʞʥʠʢʦʚ-ʛʦʥʱʠʢʦʚ: ʧʦ ʏʉʉ 222 ʠ 

228%, ʧʦ ɸɼʉ 71 ʠ 66%, ʧʦ ʏɼ 180 ʠ 223%, ʧʦ ʄʆɼ 1105 ʠ 1260%, ʧʦ 

ʇʂ 1043 ʠ 1055%, ʧʦ ʕʊ 1203 ʠ 1245%, ʧʦ ʄʇʂ 1061 ʠ 1090%. ʇʦ 

ʙʦʣʴʰʠʥʩʪʚʫ  ʧʦʢʘʟʘʪʝʣʝʡ  ʫ ʙʦʣʝʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʳʭ  ʣʳʞʥʠʢʦʚ-

ʛʦʥʱʠʢʦʚ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʠʭ ʨʘʙʦʯʝʛʦ ʧʨʠʨʦʩʪʘ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʨʘʩʪʘʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʨʝʟʝʨʚʦʚ ʫ ʣʳʞʥʠʢʦʚ-

ʛʦʥʱʠʢʦʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʙʠʘʪʣʦʥʠʩʪʘʤʠ. 

ɺ ʦʜʥʦʡ ʠʟ ʨʘʙʦʪ ʙʳʣʦ ʫʙʝʜʠʪʝʣʴʥʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʙʲʝʤ 

ʮʠʢʣʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʚ ʛʦʜ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʙʳʣ ʚʳʰʝ ʫ ʣʳʞʥʠʢʦʚ-

ʛʦʥʱʠʢʦʚ (6195 ʢʤ), ʯʝʤ ʫ ʙʠʘʪʣʦʥʠʩʪʦʚ (5408 ʢʤ) (ʌʠʣʠʧʧʦʚʘ, 2017). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʡ ʨʘʟʥʠʮʳ ʚ ʪʨʝʥʠʨʦʚʢʘʭ ʥʘ ʚʳʥʦʩʣʠʚʦʩʪʴ ʫ  

ʣʳʞʥʠʢʦʚ-ʛʦʥʱʠʢʦʚ ʙʳʣʠ ʚʳʰʝ ʩʢʦʨʦʩʪʴ ʙʝʛʘ ʥʘ ʣʳʞʘʭ ʥʘ 100 ʤ ʠ 

ʩʢʦʨʦʩʪʴ ʦʙʳʯʥʦʛʦ ʙʝʛʘ ʥʘ 1000 ʤ ʠ 3000 ʤ. 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʪʨʝʥʠʨʦʚʢʠ ʚʳʥʦʩʣʠʚʦʩʪʠ ʫ 

ʩʧʦʨʪʩʤʝʥʦʚ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʚʳʰʝʥʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʧʝʨʝʥʦʩʘ ʠ 
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ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚʦ ʚʨʝʤʷ ʠʥʪʝʥʩʠʚʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʠ 

ʫʩʠʣʠʚʘʶʪ ʨʘʙʦʪʫ ʣʝʛʢʠʭ, ʩʠʩʪʝʤʳ ʢʨʦʚʠ, ʩʝʨʜʮʘ, ʩʦʩʫʜʦʚ ʠ ʤʳʰʮ. 

ʅʘʠʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʘʜʘʧʪʘʮʠʠ ʩʠʩʪʝʤ ʜʳʭʘʥʠʷ ʠ 

ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʪʝʧʝʥʠ ʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ  ʚʳʥʦʩʣʠʚʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʫʨʦʚʝʥʴ ʄʇʂ (Polat et al, 2018). ɿʥʘʯʝʥʠʷ ʄʇʂ (ʘʙʩʦʣʶʪʥʳʝ 

ʠ ʫʜʝʣʴʥʳʝ ʥʘ ʝʜʠʥʠʮʫ ʤʘʩʩʳ ʪʝʣʘ ʠ ʥʘ ʝʜʠʥʠʮʫ ʤʦʱʥʦʩʪʠ ʥʘʛʨʫʟʢʠ), 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʢʠʩʣʦʨʦʜʥʳʡ ʧʦʪʦʣʦʢ, ʫ ʣʳʞʥʠʢʦʚ-

ʛʦʥʱʠʢʦʚ ʥʘʤʥʦʛʦ ʚʳʰʝ, ʯʝʤ ʫ ʙʠʘʪʣʦʥʠʩʪʦʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʥʝʩʨʘʚʥʝʥʥʦ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʫ ʥʠʭ ʪʨʝʥʠʨʦʚʘʥʥʦʩʪʴ 

ʢʘʨʜʠʦʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ ʠ ʚʳʥʦʩʣʠʚʦʩʪʴ ʦʨʛʘʥʠʟʤʘ. 

ʇʨʠ ʨʝʰʝʥʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʥʘʤʠ ʟʘʜʘʯʠ ʠʥʪʝʨʝʩʥʦ ʙʳʣʦ 

ʩʨʘʚʥʠʪʴ ʫʨʦʚʥʠ ʄʇʂ ʠ ʜʨʫʛʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʫ ʩʧʦʨʪʩʤʝʥʦʚ 

ʈʝʩʧʫʙʣʠʢʠ ʂʦʤʠ (ʈʂ) ʠ  ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ ʠ ʤʠʨʘ. ʋ 

ʙʠʘʪʣʦʥʠʩʪʦʚ-ʶʥʦʰʝʡ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ (ʏʝʨʢʘʩʦʚ ʠ ʜʨ., 2017) 

ʟʥʘʯʝʥʠʝ ʄʇʂ/ʢʛ ʙʳʣʦ ʥʝʤʥʦʛʦ ʚʳʰʝ (68-73 ʤʣ/ʤʠʥ*ʢʛ), ʯʝʤ ʫ 

ʙʠʘʪʣʦʥʠʩʪʦʚ ʈʂ ï ʦʢʦʣʦ 58 ʤʣ/ʤʠʥ*ʢʛ. ʋ ʙʠʘʪʣʦʥʠʩʪʦʚ ʩʦ ʩʨʝʜʥʠʤ 

ʚʦʟʨʘʩʪʦʤ 21,4 ʛʦʜʘ (Luchsinger et al, 2019) ʫʨʦʚʥʠ ʄʇʂ 5630 ʤʣ/ʤʠʥ ʠ 

ʏʉʉ 198 ʫʜ/ʤʠʥ ʙʳʣʠ ʚʳʰʝ, ʯʝʤ ʫ  ʩʧʦʨʪʩʤʝʥʦʚ ʈʂ ï 4134 ʤʣ/ʤʠʥ ʠ 

174 ʫʜ/ʤʠʥ. ʋ ʙʦʣʝʝ ʦʧʳʪʥʳʭ ʙʠʘʪʣʦʥʠʩʪʦʚ ʚ ʚʦʟʨʘʩʪʝ 23 ʣʝʪ 

(Karstrom et al, 2019) ʟʥʘʯʝʥʠʷ ʄʇʂ (4900 ʤʣ/ʤʠʥ) ʠ ʏʉʉ (191 ʫʜ/ʤʠʥ) 

ʪʘʢʞʝ ʙʳʣʠ ʚʳʰʝ, ʯʝʤ ʫ ʙʠʘʪʣʦʥʠʩʪʦʚ ʈʂ. ʊʘʢʘʷ ʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 

ʥʘʙʣʶʜʘʣʘʩʴ ʠ ʧʦ ʫʨʦʚʥʶ ʄʆɼ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 192 ʣ ʠ 125 ʣ. ʋ 

ʙʠʘʪʣʦʥʠʩʪʦʚ ʝʱʝ ʦʜʥʦʡ ʛʨʫʧʧʳ 23-24 ʣʝʪ (Laaksonen et al, 2020) 

ʟʥʘʯʝʥʠʷ ʄʇʂ/ʢʛ (66 ʤʣ/ʤʠʥ*ʢʛ), ʏʉʉ (191 ʫʜ/ʤʠʥ) ʠ ʄʆɼ (192 ʣ) 

ʧʨʝʚʳʰʘʣʠ ʫʨʦʚʥʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʩʧʦʨʪʩʤʝʥʦʚ ʈʂ. ɺ ʮʝʣʦʤ 

ʙʠʘʪʣʦʥʠʩʪʳ ʈʂ ʧʦʢʘʟʘʣʠ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʫʶ ʘʵʨʦʙʥʫʶ 

ʪʨʝʥʠʨʦʚʘʥʥʦʩʪʴ, ʯʝʤ ʦʙʩʣʝʜʦʚʘʥʥʳʝ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʥʘʰʝʡ ʩʪʨʘʥʳ 

ʠ ʟʘ ʨʫʙʝʞʦʤ. 

ɺ ʦʙʲʝʜʠʥʝʥʥʦʡ ʛʨʫʧʧʝ ʙʠʘʪʣʦʥʠʩʪʦʚ ʠ ʣʳʞʥʠʢʦʚ ʩʦ ʩʨʝʜʥʠʤ 

ʚʦʟʨʘʩʪʦʤ 22 ʛʦʜʘ ʠʟ ʉʠʙʠʨʩʢʠʭ ʛʦʨʦʜʦʚ (ɻʘʨʛʘʥʝʝʚʘ ʠ ʜʨ., 2012) 

ʟʥʘʯʝʥʠʝ ʄʇʂ/ʢʛ ʙʳʣʦ ʚ ʩʨʝʜʥʝʤ 64,7 ʤʣ/ʤʠʥ*ʢʛ, ʯʪʦ ʙʣʠʟʢʦ ʢ ʫʨʦʚʥʶ 

ʫ ʣʳʞʥʠʢʦʚ-ʛʦʥʱʠʢʦʚ ʈʂ (ʦʢʦʣʦ 65 ʤʣ/ʤʠʥ*ʢʛ). ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʘʙʣ.2, 

ʫ  ʣʳʞʥʠʢʦʚ-ʛʦʥʱʠʢʦʚ ʈʂ ʫʨʦʚʝʥʴ ʄʇʂ/ʢʛ ʩʦʩʪʘʚʠʣ 65,6 ʤʣ/ʤʠʥ*ʢʛ, ʘ 

ʏʉʉ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘʛʨʫʟʢʝ ʜʦʩʪʠʛʣʘ ʟʥʘʯʝʥʠʷ 187 ʫʜ/ʤʠʥ. ʋ 

ʣʳʞʥʠʢʦʚ-ʛʦʥʱʠʢʦʚ ʠʟ ʉʝʚʝʨʥʦʡ ɽʚʨʦʧʳ ʪʘʢʦʛʦ ʞʝ ʚʦʟʨʘʩʪʘ - 19,6 ʣʝʪ 

(Torvik et al, 2020) ʟʥʘʯʝʥʠʝ ʄʇʂ ʙʳʣʦ ʥʘ ʫʨʦʚʥʝ 71,5 ʤʣ/ʤʠʥ*ʢʛ, ʘ 

ʏʉʉ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘʛʨʫʟʢʝ ʩʦʩʪʘʚʠʣʘ 192 ʫʜ/ʤʠʥ. ɺ ʜʨʫʛʦʡ 

ʟʘʨʫʙʝʞʥʦʡ ʛʨʫʧʧʝ (Lundgren et al, 2015) ʄʇʂ ʙʳʣʦ ʝʱʝ ʚʳʰʝ - 78 

ʤʣ/ʤʠʥ*ʢʛ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʘʵʨʦʙʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʧʨʠ ʥʘʛʨʫʟʢʝ ʜʦ ʦʪʢʘʟʘ ʣʳʞʥʠʢʠ-

ʛʦʥʱʠʢʠ ʈʂ ʫʩʪʫʧʘʶʪ ʩʚʦʠʤ ʟʘʨʫʙʝʞʥʳʤ ʩʦʧʝʨʥʠʢʘʤ. 

ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʧʦʥʠʞʝʥʥʦʛʦ ʫʨʦʚʥʷ ʬʠʟʠʯʝʩʢʦʡ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘʰʠʭ ʙʠʘʪʣʦʥʠʩʪʦʚ ʠ ʣʳʞʥʠʢʦʚ-ʛʦʥʱʠʢʦʚ ʤʦʛʫʪ 
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ʷʚʣʷʪʴʩʷ ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʚ ʜʝʪʩʢʦʤ ʚʦʟʨʘʩʪʝ ʫ ʞʠʪʝʣʝʡ ʈʂ 

ʧʨʦʙʣʝʤʳ ʩʦ ʟʜʦʨʦʚʴʝʤ. ʄʥʦʛʠʝ ʰʢʦʣʴʥʠʢʠ-ʩʝʚʝʨʷʥʝ ʬʠʟʠʯʝʩʢʠ 

ʦʩʣʘʙʣʝʥʳ, ʫ ʥʠʭ ʩʥʠʞʝʥʳ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʨʝʟʝʨʚʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ (ʉʦʣʦʥʠʥ, 1996). 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʘʷ ʥʘʤʠ ʛʠʧʦʪʝʟʘ 

ʧʦʣʫʯʠʣʘ ʧʦʜʪʚʝʨʞʜʝʥʠʝ. ʇʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʥʘʛʨʫʟʢʝ ʙʦʣʝʝ ʚʳʩʦʢʘʷ 

ʘʵʨʦʙʥʘʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʫ ʣʳʞʥʠʢʦʚ-ʛʦʥʱʠʢʦʚ 

ʧʦ ʤʦʱʥʦʩʪʠ ʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʥʘʛʨʫʟʢʠ ʥʘ ʚʝʣʦʵʨʛʦʤʝʪʨʝ, ʧʦ ʚʘʣʦʚʦʤʫ 

ʠ ʫʜʝʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʄʇʂ, ʂʇɼ. ɺ ʮʝʣʦʤ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʘʷ ʩʪʝʧʝʥʴ 

ʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ ʫ ʣʳʞʥʠʢʦʚ-ʛʦʥʱʠʢʦʚ ʈʂ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʙʠʘʪʣʦʥʠʩʪʘʤʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʵʢʦʥʦʤʠʟʘʮʠʠ ʬʫʥʢʮʠʡ 

ʢʘʨʜʠʦʨʝʩʧʠʨʘʪʦʨʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʳʭ 

ʚʝʣʦʵʨʛʦʤʝʪʨʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ ʧʦ ʧʫʣʴʩʦʚʦʡ, ʧʨʝʩʩʦʨʥʦʡ, ʩʝʨʜʝʯʥʦʡ, 

ʢʠʩʣʦʨʦʜʥʦʡ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʪʦʠʤʦʩʪʠ, ʇɼ. ʇʦʚʳʰʝʥʥʳʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ (ʠʣʠ ʨʝʟʝʨʚʳ) ʣʳʞʥʠʢʠ-ʛʦʥʱʠʢʠ 

ʧʦʢʘʟʳʚʘʶʪ ʧʦ ʪʘʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʢʘʢ ʏʉʉ, ʏɼ, ʄʆɼ, ʇʂ, ʕʊ. ʆʪʩʶʜʘ 

ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʦʮʝʥʢʘʭ ʛʨʫʧʧʳ ʙʠʘʪʣʦʥʠʩʪʦʚ ʠ ʣʳʞʥʠʢʦʚ-ʛʦʥʱʠʢʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʪʜʝʣʴʥʦ. 
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At maximum load, an increased degree of fitness is found among cross-

country skiers in terms of power and duration of exercise on a bicycle 

ergometer, in terms of pulse and heart cost per unit of work, and in gross and 

specific VO2 max. The body of skiers-racers at maximum load in terms of 

efficiency value works more efficiently than the body of biathletes. A higher 

level of fitness among skiers-racers of the Republic of Kazakhstan is 

manifested in the economization of the functions of the cardiorespiratory 

system both at rest and at maximum cycle ergometric loads, as well as in 

terms of the specific physiological cost of a unit of work. Increased 

functionality (or reserves) skiers-racers show in such parameters as heart 

rate, HR, MO, PC and ET. Conclusion: in biathletes, the aerobic 

performance of the body is lower than in skiers-racers, due to the lower 

volume of training loads for cross-country skiing. Athletes from the north 

are inferior in aerobic performance to athletes from other regions of the 

country and the world. In biomedical and physiological studies, the groups 

of biathletes and cross-country skiers should be considered separately. 

Keywords: biathletes, cross-country skiers, fitness level, bicycle ergometric 

loads, cardiorespiratory system, maximum oxygen consumption. 
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ɸ.ɸ. ɽʤʝʣʴʷʥʦʚʘ
 

ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʊʚʝʨʴ 

 
ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʤʝʨʦʚ ʠ ʧʨʦʧʦʨʮʠʡ 

ʪʝʣʘ ʨʳʞʝʡ ʧʦʣʝʚʢʠ, ʦʙʠʪʘʶʱʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʜʣʷ 

ʥʝʢʦʪʦʨʳʭ ʚʳʙʦʨʦʢ ʠʟ 7 ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 

ʥʘʣʠʯʠʝ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ ʧʦ ʜʣʠʥʝ ʪʝʣʘ ʠ ʭʚʦʩʪʘ. ʅʘʠʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʟʚʝʨʴʢʦʚ ʦʪʤʝʯʘʣʠʩʴ ʧʦ ʜʣʠʥʝ ʪʝʣʘ: ʧʦ ʜʘʥʥʦʤʫ 

ʵʢʩʪʝʨʴʝʨʥʦʤʫ ʧʨʠʟʥʘʢʫ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʝ ʛʨʫʧʧʳ ʧʦʧʫʣʷʮʠʡ, ʧʨʠ 

ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʢʦʪʦʨʳʭ ʧʦʣʫʯʝʥʳ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʟʥʘʯʠʤʦʩʪʠ ʦʪʣʠʯʠʡ 

ï ʟʘʧʘʜʥʫʶ (ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʟʚʝʨʴʢʠ) ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʫʶ (ʧʦʣʝʚʢʠ ʩ 

ʤʝʥʴʰʠʤʠ ʨʘʟʤʝʨʘʤʠ ʪʝʣʘ). ɼʣʠʥʘ ʩʪʫʧʥʠ ï ʥʘʠʤʝʥʝʝ ʠʟʤʝʥʯʠʚʳʡ 

ʤʝʪʨʠʯʝʩʢʠʡ ʧʨʠʟʥʘʢ ʫ ʨʳʞʠʭ ʧʦʣʝʚʦʢ, ʦʙʠʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ; ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʵʢʩʪʝʨʴʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʥʝ 

ʧʨʦʩʣʝʞʠʚʘʣʠʩʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ. ʇʨʦʚʝʨʢʘ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦʧʫʣʷʮʠʦʥʥʳʭ 

ʨʘʟʣʠʯʠʡ ʧʦ ʧʨʠʤʝʥʷʝʤʳʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩ ʧʦʤʦʱʴʶ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʣʠʯʠʷ CD ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚʩʝ ʦʙʥʘʨʫʞʝʥʥʳʝ ʨʘʟʣʠʯʠʷ 

ʥʝ ʜʦʩʪʠʛʣʠ ʫʨʦʚʥʷ ʧʦʜʚʠʜʦʚʳʭ ʠ ʷʚʣʷʶʪʩʷ ʧʦʧʫʣʷʮʠʦʥʥʳʤʠ. ʇʨʠ 

ʵʪʦʤ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʩʭʦʜʩʪʚʦ ʟʥʘʯʝʥʠʡ ʩʨʝʜʥʠʭ ʠ ʢʨʘʡʥʠʭ ʚʝʣʠʯʠʥ 

ʜʣʠʥʳ ʪʝʣʘ ʨʳʞʠʭ ʧʦʣʝʚʦʢ ʠʟ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʦʚ ʊʚʝʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ʩ ʪʘʢʦʚʳʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʜʣʷ 

ʩʝʚʝʨʥʦʛʦ ʧʦʜʚʠʜʘ ʨʳʞʝʡ ʧʦʣʝʚʢʠ (M. gl. suecicus Miller)  ʚ ʧʨʝʜʝʣʘʭ 

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʝʛʦ ʘʨʝʘʣʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʳʞʘʷ ʧʦʣʝʚʢʘ, ʧʦʧʫʣʷʮʠʷ, ʠʟʤʝʥʯʠʚʦʩʪʴ, ʣʠʥʝʡʥʳʝ 

ʨʘʟʤʝʨʳ, ʧʨʦʧʦʨʮʠʠ ʪʝʣʘ, ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ. 

 

ɺʚʝʜʝʥʠʝ. ɽʚʨʦʧʝʡʩʢʘʷ ʨʳʞʘʷ ʧʦʣʝʚʢʘ (Myodes glareolus 

Schreber, 1780 ï ʭʦʨʦʰʦ ʠ ʚʩʝʩʪʦʨʦʥʥʝ ʠʟʫʯʝʥʥʳʡ ʚʠʜ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʰʠʨʦʢʦʡ ʦʙʣʘʩʪʴʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, 

ʦʭʚʘʪʳʚʘʶʱʝʡ ɽʚʨʦʧʫ ʠ ʯʘʩʪʴ ɸʟʠʠ, ʠ ʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʚ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ. ɺʚʠʜʫ ʵʪʦʛʦ, ʈʘʙʦʯʝʡ ʛʨʫʧʧʦʡ ʧʦ 

ʧʨʦʝʢʪʫ çɺʠʜ ʠ ʝʛʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʚ ʘʨʝʘʣʝè ʚ ʨʘʤʢʘʭ ʉʦʚʝʪʩʢʦʡ 

ʅʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ çʏʝʣʦʚʝʢ ʠ ʙʠʦʩʬʝʨʘè ʚ 1978 ʛ. ʨʳʞʘʷ 

ʧʦʣʝʚʢʘ ʙʳʣʘ ʠʟʙʨʘʥʘ ʦʜʥʠʤ ʠʟ ʤʦʜʝʣʴʥʳʭ ʚʠʜʦʚ, ʜ ʣ ̫ʢʦʪʦʨʳʭ ʙʳʣ 

É ɽʤʝʣʴʷʥʦʚʘ ɸ.ɸ., 2022 
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ʨʘʟʨʘʙʦʪʘʥ ʧʣʘʥ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʤʦʥʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʦʧʠʩʘʥʠʷ. ɺ 1981 ʛ. ʚʳʰʣʘ ʚ ʩʚʝʪ ʤʦʥʦʛʨʘʬʠʷ çɽʚʨʦʧʝʡʩʢʘʷ ʨʳʞʘʷ 

ʧʦʣʝʚʢʘè, ʩʚʦʜʷʱʘʷ ʚʦʝʜʠʥʦ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʠʟʚʝʩʪʥʦʛʦ ʥʘ ʪʦʪ ʤʦʤʝʥʪ 

ʤʘʪʝʨʠʘʣʘ ʧʦ ʪʘʢʩʦʥʦʤʠʠ, ʤʦʨʬʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ ʚʠʜʘ. ʇʦ ʤʥʝʥʠʶ 

ʘʚʪʦʨʩʢʦʛʦ ʢʦʣʣʝʢʪʠʚʘ ʤʦʥʦʛʨʘʬʠʠ, ʧʦʜʦʙʥʘʷ ʦʙʦʙʱʘʶʱʘʷ ʨʘʙʦʪʘ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʩʪʦʷʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʠ 

ʜʘʣʴʥʝʡʰʝʛʦ ʩʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ. 

ɺ ʙʠʦʪʦʧʘʭ ʚʝʨʭʦʚʠʡ ɺʦʣʛʠ ʝʚʨʦʧʝʡʩʢʘʷ ʨʳʞʘʷ ʧʦʣʝʚʢʘ ï 

ʤʘʩʩʦʚʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʣʝʩʥʳʭ ʧʦʣʝʚʦʢ, ʛʜʝ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 60ï

100% ʦʪ ʥʘʩʝʣʝʥʠʷ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ (ɽʤʝʣʴʷʥʦʚʘ ʠ ʜʨ., 2002; 

ɽʤʝʣʴʷʥʦʚʘ, 2004ʘ). ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʝ ʠ 

ʨʝʛʫʣʷʨʥʦʝ ʟʦʦʣʦʛʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʚʠʜʘ ʧʨʦʚʦʜʠʣʦʩʴ ʠ 

ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʦʛʨʘʥʠʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʃʝʩʥʦʛʦ ʙʠʦʩʬʝʨʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʚ ʨʘʤʢʘʭ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʬʘʫʥʳ 

ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ (ʅʝʣʠʜʦʚʩʢʠʡ ʨʘʡʦʥ) (ʖʨʛʝʥʩʦʥ, 1937; 

ɺʦʣʢʦʚʘ, 1979; ʀʩʪʦʤʠʥ, 1985, 1995). ʊʘʤ ʞʝ ʨʳʞʘʷ ʧʦʣʝʚʢʘ, ʥʘʨʷʜʫ ʩ 

ʜʨʫʛʠʤʠ ʯʣʝʥʘʤʠ ʩʦʦʙʱʝʩʪʚʘ ʤʳʰʝʚʠʜʥʳʭ ʛʨʳʟʫʥʦʚ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʙʠʦʠʥʜʠʢʘʪʦʨʘ ʩʦʩʪʦʷʥʠʷ ʠ ʜʠʥʘʤʠʢʠ ʣʝʩʥʳʭ ʮʝʥʦʟʦʚ 

(ʀʩʪʦʤʠʥ, 1986, 1987ʘ, 1987ʙ, 1988, 1990, 1992, 1994, 2005, 2007, 2009; 

ɽʤʝʣʴʷʥʦʚʘ, ʉʠʜʦʨʦʚʘ, 2014). ʈʷʜʦʤ ʘʚʪʦʨʦʚ ʟʘʪʨʘʛʠʚʘʣʠʩʴ ʥʝʢʦʪʦʨʳʝ 

ʘʩʧʝʢʪʳ ʤʦʨʬʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ ʚʠʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʝʛʦ ʨʦʣʴ ʢʘʢ ʥʦʩʠʪʝʣʷ ʧʨʠʨʦʜʥʦʦʯʘʛʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

(ʐʘʥʝʚ, 1958; ʐʘʧʦʰʥʠʢʦʚ, 1959; ɺʦʣʢʦʚ, 1970; ɺʠʢʪʦʨʦʚ, 1971; 

ʊʦʤʘʰʝʚʩʢʠʡ, 1985; ʊʦʤʘʰʝʚʩʢʠʡ, ʊʠʭʦʥʦʚ, ʊʠʭʦʥʦʚʘ, 1986; 

ʊʦʤʘʰʝʚʩʢʠʡ, ɺʠʢʪʦʨʦʚ, ʊʠʭʦʥʦʚʘ, 1988; ʊʦʤʘʰʝʚʩʢʘʷ, ʊʦʤʘʰʝʚʩʢʠʡ, 

ɺʠʢʪʦʨʦʚ; 1989; ʊʠʭʦʥʦʚʘ, ʊʠʭʦʥʦʚ, 1990; ʊʦʤʘʰʝʚʩʢʠʡ, 

ʊʦʤʘʰʝʚʩʢʘʷ, 1992; ɽʤʝʣʴʷʥʦʚʘ, 2013; ɽʤʝʣʴʷʥʦʚʘ, 2015ʘ, 2015ʙ). ʇʨʠ 

ʵʪʦʤ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʥʘʩʪʦʷʱʠʭ ʨʘʙʦʪ ʢʘʩʘʝʪʩʷ ʘʥʘʣʠʟʘ ʩʦʩʪʘʚʘ 

ʥʘʩʝʣʝʥʠʷ, ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʪʦʧʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʟʥʳʭ 

ʚʠʜʦʚ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ. ʂʦʤʧʣʝʢʩʥʦʝ ʞʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʳʞʝʡ ʧʦʣʝʚʢʠ, ʦʙʠʪʘʶʱʝʡ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʧʨʠʤʝʨʝ ʩʝʨʠʡ ʠʟ ʨʘʡʦʥʦʚ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʜʘʣʝʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʥʝ 

ʧʨʦʚʦʜʠʣʦʩʴ. ʀʟʫʯʝʥʠʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ 

ʨʳʞʝʡ ʧʦʣʝʚʢʠ, ʦʙʠʪʘʶʱʝʡ ʚ ʚʝʨʭʦʚʴʷʭ ɺʦʣʛʠ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ, ʧʦʩʢʦʣʴʢʫ, ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʩʚʝʜʝʥʠʷʤ, 

ʟʜʝʩʴ ʩʦʧʨʠʢʘʩʘʶʪʩʷ ʛʨʘʥʠʮʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʚʫʭ ʧʦʜʚʠʜʦʚ ʨʳʞʝʡ 

ʧʦʣʝʚʢʠ: Myodes glareolus suecicus Miller  (1900) (ʪʝʤʥʘʷ ʠʣʠ ʩʝʚʝʨʥʘʷ 

ʨʳʞʘʷ ʧʦʣʝʚʢʘ) ʠ Myodes glareolus glareolus Schreber (1780) 

(ʦʙʳʢʥʦʚʝʥʥʘʷ ʨʳʞʘʷ ʧʦʣʝʚʢʘ). ɻʨʘʥʠʮʘ ʤʝʞʜʫ ʘʨʝʘʣʘʤʠ ʧʦʜʚʠʜʦʚ 

ʧʝʨʝʩʝʢʘʝʪ ʊʚʝʨʩʢʫʶ ʦʙʣʘʩʪʴ, ʧʨʦʭʦʜʷ ʧʦ ʣʠʥʠʷʤ ʯʝʨʝʟ ʍʦʣʤ, ɹʝʣʳʡ, 

ʜʘʣʝʝ ʂʣʠʥ, ʀʚʘʥʦʚʦ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʘʭ 



ɺʝʩʪʥʠʢ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ "ɹʠʦʣʦʛʠʷ ʠ ɻ ʢʦʣʦʛʠʷ". 2022. ̄  1 (65) 

 

- 52 - 

ʨʘʡʦʥʥʳʝ ʮʝʥʪʨʳ -ʪʦʯʢʠ ʦʪʣʦʚʦʚ 

ʦʙʣʘʩʪʠ ʦʙʠʪʘʝʪ ʥʦʤʠʥʘʣʴʥʳʡ ʧʦʜʚʠʜ, ʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʝʚʝʨʥʦʛʦ 

ʧʦʜʚʠʜʘ ʦʭʚʘʪʳʚʘʝʪ ʩʝʚʝʨʥʫʶ, ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʫʶ ʠ ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʠ 

ʦʙʣʘʩʪʠ (ʆʛʥʝʚ, 1950; ɹʦʙʨʠʥʩʢʠʡ ʠ ʜʨ., 1956). ɺʦʟʤʦʞʥʦʩʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʚʫʭ ʧʦʜʚʠʜʦʚ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝʩʦʤʥʝʥʥʳʡ ʠʥʪʝʨʝʩ. 

ʉ.ʉ. ʐʚʘʨʮ (ʐʚʘʨʮ, ʇʦʢʨʦʚʩʢʠʡ, 1966) ʫʢʘʟʳʚʘʣ ʥʘ ʠʟʚʝʩʪʥʳʡ ʬʘʢʪ, 

ʯʪʦ ʢʦʥʢʨʝʪʥʳʡ ʦʙʣʠʢ ʚʥʫʪʨʠʚʠʜʦʚʳʭ ʬʦʨʤ ʠ ʧʦʜʚʠʜʦʚ ʥʝʧʨʝʨʳʚʥʦ 

ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ʜʝʡʩʪʚʫʶʱʠʤʠ ʫʩʣʦʚʠʷʤʠ ʩʨʝʜʳ. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠ ʠʟʫʯʝʥʠʠ ʚʥʫʪʨʠʚʠʜʦʚʦʡ ʠ ʚʠʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʠʜʘʝʪʩʷ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʚʳʷʚʣʝʥʠʝ 

ʘʜʘʧʪʠʚʥʦʡ ʩʫʱʥʦʩʪʠ (ʉʦʢʦʣʦʚ, ʉʫʭʘʥʦʚ, 1978). ʄʘʪʝʨʠʘʣʳ, 

ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʧʦʜʦʙʥʳʭ ʜʘʥʥʳʭ, ʥʘʨʷʜʫ ʩ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʤ 

ʟʥʘʯʝʥʠʝʤ, ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʠ ʜʣʷ ʨʝʰʝʥʠʷ ʦʙʱʝʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʟʘʜʘʯ, ʪʘʢʠʭ, ʢʘʢ ʚʦʧʨʦʩʳ ʘʜʘʧʪʘʮʠʠ, ʦʮʝʥʢʘ ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʩʦʙʝʡ ʠ 

ʧʦʧʫʣʷʮʠʡ, ʤʝʭʘʥʠʟʤʳ ʤʠʢʨʦʵʚʦʣʶʮʠʠ ʠ ʜʨ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 1. ʊʦʯʢʠ ʦʪʣʦʚʘ ʨʳʞʠʭ ʧʦʣʝʚʦʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʥʘʣʦʞʝʥʥʳʝ ʥʘ ʢʣʠʤʘʪʠʯʝʩʢʫʶ ʢʘʨʪʫ: 

 
 

(ʧʦ: ɻʝʦʛʨʘʬʠʷ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ, 1992) 

 
ɿʫʙʮʦʚ 

 ʅʝʣʠʜʦʚʦ 

ʊʦʨʦʧʝʮ 
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ʋʜʦʤʣʷ 
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ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʝʥʠʝ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʚʠʜʘ ʜʦʣʞʥʦ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʩʨʘʚʥʝʥʠʠ ʠ ʘʥʘʣʠʟʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʚ ʛʨʫʧʧʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ 

ʩʤʝʞʥʳʭ ʧʦʧʫʣʷʮʠʡ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʧʦʧʫʣʷʮʠʷ ʩʣʫʞʠʪ ʦʩʥʦʚʥʦʡ 

ʵʣʝʤʝʥʪʘʨʥʦʡ ʩʪʨʫʢʪʫʨʥʦʡ ʝʜʠʥʠʮʝʡ ʚʠʜʘ ʠ ʝʜʠʥʠʮʝʡ 

ʤʠʢʨʦʵʚʦʣʶʮʠʠ. ʕʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʧʨʷʞʝʥʦ ʩ ʪʘʢʠʤʠ 

ʪʨʫʜʥʦʩʪʷʤʠ, ʢʘʢ ʩʣʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʧʦʧʫʣʷʮʠʡ ʠ 

ʚʳʯʣʝʥʝʥʠʷ ʚ ʦʙʱʝʡ ʢʘʨʪʠʥʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʠʟʥʘʢʦʚ ʬʘʢʪʦʨʦʚ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʪʘʢʠʝ ʠʟʤʝʥʝʥʠʷ (ʊʠʤʦʬʝʝʚ-ʈʝʩʦʚʩʢʠʡ ʠ ʜʨ., 1973). ʇʦ 

ʵʪʠʤ ʧʨʠʯʠʥʘʤ ʩʙʦʨ ʩʝʨʠʡʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦʭʦʜʠʣ ʚ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʪʦʯʢʘʭ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʨʘʟʦʙʱʝʥʥʦʩʪʴ ʢʦʪʦʨʳʭ (ʦʪ 60 

ʜʦ 120 ʢʤ ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʚʝʣʠʯʠʥʝ ʨʘʜʠʫʩʘ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʠʜʘ - ʥʝ ʙʦʣʝʝ 2 ʢʤ), ʥʘʣʠʯʠʝ ʤʝʞʜʫ 

ʥʠʤʠ ʦʙʰʠʨʥʳʭ ʦʙʝʟʣʝʩʝʥʳʭ ʫʯʘʩʪʢʦʚ, ʙʦʣʦʪ ʠ ʨʘʟʚʠʪʦʡ ʨʝʯʥʦʡ ʩʝʪʠ, 

ʚʳʧʦʣʥʷʶʱʠʭ ʙʘʨʴʝʨʥʦ-ʠʟʦʣʠʨʫʶʱʫʶ ʨʦʣʴ, ʧʦʟʚʦʣʷʣʠ ʧʦʣʫʯʠʪʴ 

ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʩʦʙʝʡ, ʟʘʚʝʜʦʤʦ 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʨʘʟʥʳʤ ʧʦʧʫʣʷʮʠʷʤ. ʇʦʩʣʝʜʫʶʱʠʡ 

ʬʝʥʦʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʜʪʚʝʨʜʠʣ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʚʳʙʦʨʦʢ ʢ 

ʨʘʟʥʳʤ ʧʦʧʫʣʷʮʠʷʤ (ɽʤʝʣʴʷʥʦʚʘ, 2004ʙ, 2005, 2008). ʈʘʡʦʥʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʟʙʨʘʥʳ ʩ ʮʝʣʴʶ ʦʭʚʘʪʠʪʴ ʚʩʶ ʪʝʨʨʠʪʦʨʠʶ 

ʦʙʣʘʩʪʠ ʚʜʦʣʴ ʣʠʥʠʠ ʝ yʥʘʠʙʦʣʴʰʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩ 

ʶʛʦ-ʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ, ʩʣʝʜʩʪʚʠʝʤ ʯʝʛʦ ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ-ʤʝʥʝʝ 

ʚʳʨʘʞʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʟʠʤʥʠʭ ʪʝʤʧʝʨʘʪʫʨ (ɻʝʦʛʨʘʬʠʷ ʊʚʝʨʩʢʦʡ 

ʦʙʣʘʩʪʠ, 1992) (ʨʠʩ. 1). ʉʙʦʨ ʤʘʪʝʨʠʘʣʘ ʧʨʦʭʦʜʠʣ ʚ 1997-2000 ʛʛ. ʚ 

ɿʫʙʮʦʚʩʢʦʤ, ʂʘʣʠʥʠʥʩʢʦʤ, ʅʝʣʠʜʦʚʩʢʦʤ, ʊʦʨʦʧʝʮʢʦʤ, 

ʃʠʭʦʩʣʘʚʣʴʩʢʦʤ ʠ ʃʝʩʥʦʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʘʭ ʊʚʝʨʩʢʦʡ 

ʦʙʣʘʩʪʠ: ʧʦʣʝʚʢʠ ʠʟ ɿʫʙʮʦʚʩʢʦʛʦ, ʂʘʣʠʥʠʥʩʢʦʛʦ, ʅʝʣʠʜʦʚʩʢʦʛʦ, 

ʊʦʨʦʧʝʮʢʦʛʦ ʠ ʃʝʩʥʦʛʦ ʨʘʡʦʥʦʚ ʦʪʣʘʚʣʠʚʘʣʠʩʴ ʚ ʠʶʥʝ-ʠʶʣʝ 1999 ʛ., 

ʟʚʝʨʴʢʠ ʃʠʭʦʩʣʘʚʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ï ʚ ʢʦʥʮʝ ʠʶʣʷ 2000 ʛ. ʂʨʦʤʝ ʪʦʛʦ, 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʧʦ ʩʙʦʨʘʤ ʚ ʣʝʪʥʠʝ ʩʝʟʦʥʳ 1990-1991 ʛʛ. ʚ 

ʋʜʦʤʝʣʴʩʢʦʤ ʨʘʡʦʥʝ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ (ʨʠʩ. 1). 

ɺ ʢʘʯʝʩʪʚʝ ʵʢʩʪʝʨʴʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʦʙʱʝʧʨʠʥʷʪʳʝ ʧʨʦʤʝʨʳ: ʜʣʠʥʘ ʪʝʣʘ, ʭʚʦʩʪʘ, ʫʭʘ ʠ ʟʘʜʥʝʡ ʩʪʫʧʥʠ; 

ʠʟʤʝʨʝʥʠʷ ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,1 ʤʤ (ɹʦʙʨʠʥʩʢʠʡ ʠ ʜʨ., 

1956). ɺ ʮʝʣʷʭ ʩʨʘʚʥʝʥʠʷ ʧʨʦʧʦʨʮʠʡ ʪʝʣʘ ʟʚʝʨʴʢʦʚ ʠʟ ʨʘʟʥʳʭ 

ʧʦʧʫʣʷʮʠʡ ʚʳʯʠʩʣʷʣʠʩʴ ʠʥʜʝʢʩʳ ï ʦʪʥʦʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʦʨʛʘʥʦʚ ʢ 

ʜʣʠʥʝ ʪʝʣʘ, ʚʳʨʘʞʝʥʥʦʝ ʚ ʧʨʦʮʝʥʪʘʭ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠʤʝʥʷʣʠʩʴ 

ʠʥʜʝʢʩʳ ʭʚʦʩʪʘ, ʫʭʘ ʠ ʩʪʫʧʥʠ. ɼʣʷ ʩʫʞʜʝʥʠʷ ʦ ʭʘʨʘʢʪʝʨʝ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʨʳʞʝʡ ʧʦʣʝʚʢʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʦʣʴʢʦ ʚʟʨʦʩʣʳʝ ʧʝʨʝʟʠʤʦʚʘʚʰʠʝ ʟʚʝʨʴʢʠ. ʂʦʥʢʨʝʪʥʦʝ 

ʯʠʩʣʦ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ ʚ ʩʦʧʦʩʪʘʚʣʷʝʤʳʭ ʚʳʙʦʨʢʘʭ ʜʘʝʪʩʷ ʚ ʠʩʭʦʜʥʳʭ 

ʪʘʙʣʠʮʘʭ ʧʦ ʧʨʠʤʝʥʷʝʤʳʤ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ. ɺʩʝ 

ʧʨʠʤʝʥʷʝʤʳʝ ʥʘʤʠ ʤʦʨʬʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 
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ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʫ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ. ʊʘʢʦʡ ʘʥʘʣʠʟ ʠʤʝʝʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ, ʪʘʢ ʢʘʢ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ, ʪʦ ʝʩʪʴ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʘʢʮʠʠ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ 

ʥʘ ʠʟʤʝʥʝʥʠʝ ʫʩʣʦʚʠʡ ʩʨʝʜʳ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʧʦʜʭʦʜʘ ʧʨʠ ʦʧʠʩʘʥʠʠ ʚʠʜʦʚ ʠ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ (ʐʚʘʨʮ ʠ ʜʨ., 1968). 

ʇʨʠ ʚʳʨʘʞʝʥʥʦʤ ʧʦʣʦʚʦʤ ʜʠʤʦʨʬʠʟʤʝ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ 

ʧʨʠʟʥʘʢʘʤ, ʧʦʜʪʚʝʨʞʜʘʝʤʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠ, ʜʣʷ ʟʘʢʣʶʯʝʥʠʷ ʦ 

ʩʧʝʮʠʬʠʢʝ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʳʭ ʨʘʟʣʠʯʠʡ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʝʨʠʠ 

ʚʟʨʦʩʣʳʭ ʩʘʤʮʦʚ. 

ʇʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ 

ʥʝʩʢʦʣʴʢʦ ʧʦʜʭʦʜʦʚ. ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ 

ʧʦʣʦʚ ʠ (ʠʣʠ) ʚʳʙʦʨʦʢ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʧʨʠʤʝʥʷʣʩʷ 

Mann-Whitney ʪʝʩʪ, ʧʦʟʚʦʣʷʶʱʠʡ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, 

ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ. ʂʦʥʩʪʘʪʘʮʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ 

ʤʝʞʜʫ ʚʳʙʦʨʢʘʤʠ ʧʨʦʠʩʭʦʜʠʣʘ ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ ʨÒ0,05, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʝʨʚʦʤʫ ʫʨʦʚʥʶ ʥʘʜʝʞʥʦʩʪʠ (0,95). 

ʊʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʧʨʠʤʝʥʷʝʤʳʤ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʮʝʥʠʚʘʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʨʘʟʣʠʯʠʷ CD (ʄʘʡʨ, 1971). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɼʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʧʫʣʷʮʠʠ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ 

ʧʨʦʷʚʣʝʥʠʝ ʪʘʢʠʭ ʬʦʨʤ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʢʘʢ ʚʦʟʨʘʩʪʥʘʷ, ʩʝʟʦʥʥʘʷ ʠ 

ʧʦʣʦʚʘʷ. ɺ ʩʨʘʚʥʠʚʘʝʤʳʭ ʩʝʨʠʷʭ ʧʨʝʜʩʪʘʚʣʝʥ ʦʜʥʦʨʦʜʥʳʡ ʚʦʟʨʘʩʪʥʦʡ 

ʤʘʪʝʨʠʘʣ ï ʧʝʨʝʟʠʤʦʚʘʚʰʠʝ ʧʦʣʝʚʢʠ, ʦʪʣʦʚʣʝʥʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 

ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʘ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʚʣʠʷʥʠʝ ʚʦʟʨʘʩʪʥʦʡ ʠ ʩʝʟʦʥʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ. ʆʙ ʦʪʩʫʪʩʪʚʠʠ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ ʚ ʨʘʟʤʝʨʘʭ 

ʚʘʞʥʝʡʰʠʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʤʳʰʝʚʠʜʥʳʭ ʛʨʳʟʫʥʦʚ ʠ 

ʥʝʢʦʪʦʨʳʭ ʥʘʩʝʢʦʤʦʷʜʥʳʭ ʛʦʚʦʨʷʪ ʤʥʦʛʠʝ ʘʚʪʦʨʳ (ʈʦʩʩʦʣʠʤʦ, 1962; 

Wasilewsky, 1954, 1954a; Schubarth, 1958; Kubik, 1960). ʆʜʥʘʢʦ 

ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʬʘʢʪʦʚ, ʫʪʚʝʨʞʜʘʶʱʠʭ ʦ ʥʘʣʠʯʠʠ ʫ ʨʳʞʝʡ ʧʦʣʝʚʢʠ 

ʥʝʙʦʣʴʰʦʛʦ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ ʠ ʦ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʘʭ ʩʘʤʦʢ ʚ 

ʧʨʠʨʦʜʥʳʭ ʧʦʧʫʣʷʮʠʷʭ (ʊʝʨʝʭʦʚʠʯ, 1969; ɹʘʰʝʥʠʥʘ, 1972; ɻʫʨʳʣʝʚʘ, 

1973). ʅʘʰʠ ʤʘʪʝʨʠʘʣʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʵʪʠ ʚʳʚʦʜʳ ï ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ 

ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʜʣʠʥʘ ʪʝʣʘ ʠ ʭʚʦʩʪʘ ʩʘʤʦʢ ʙʳʣʘ ʙʦʣʴʰʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʤʝʨʦʚ ʫ ʩʘʤʮʦʚ, ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʜʣʠʥʘ ʩʪʫʧʥʠ 

ʠ ʚʳʩʦʪʳ ʫʭʘ ʫ ʩʘʤʦʢ ʪʘʢ ʞʝ ʦʙʳʯʥʦ ʙʳʣʘ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʩʘʤʮʦʚ (ʪʘʙʣ. 

1ï7). ʇʨʠ ʵʪʦʤ ʚ ʧʦʧʫʣʷʮʠʷʭ ʠʟ ɿʫʙʮʦʚʩʢʦʛʦ ʠ ʅʝʣʠʜʦʚʩʢʦʛʦ ʨʘʡʦʥʦʚ 

ʫ ʩʘʤʦʢ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʡ ʜʣʠʥʳ ʩʪʫʧʥʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʮʘʤʠ, ʠ ʚʳʩʦʪʘ ʫʭʘ ʩʘʤʦʢ çʥʝʣʠʜʦʚʩʢʦʡè ʧʦʧʫʣʷʮʠʠ 

ʤʝʥʴʰʝ, ʯʝʤ ʫ ʩʘʤʮʦʚ ï ʜʘʥʥʳʝ ʨʘʟʣʠʯʠʷ ʙʳʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳ ʠ ʥʝ 

ʜʦʩʪʠʛʣʠ ʜʦʩʪʦʚʝʨʥʦʛʦ ʫʨʦʚʥʷ (ʪʘʙʣ. 1, 5). ɺ ʃʝʩʥʦʤ ʨʘʡʦʥʝ ʥʘʡʜʝʥ 

ʧʦʣʦʚʦʡ ʜʠʤʦʨʬʠʟʤ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳ 

ʦʙʥʘʨʫʞʝʥʥʳʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʜʨʫʛʠʭ ʧʦʧʫʣʷʮʠʡ: ʩʘʤʮʳ ʚ ʵʪʦʡ 
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ʧʦʧʫʣʷʮʠʠ ʢʨʫʧʥʝʝ ʩʘʤʦʢ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ ʥʝʙʦʣʴʰʦʛʦ 

ʦʙʲʝʤʘ ʚʳʙʦʨʢʠ ʩʘʤʦʢ ï ʯʝʪʳʨʝ ʦʩʦʙʠ. ɺ ʮʝʣʦʤ ʚ ʧʦʧʫʣʷʮʠʷʭ ʠʟ 

ʃʝʩʥʦʛʦ ʠ ʃʠʭʦʩʣʘʚʣʴʩʢʦʛʦ ʨʘʡʦʥʦʚ ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʩʘʤʮʘʤʠ ʠ ʩʘʤʢʘʤʠ ʥʠ ʧʦ ʣʠʥʝʡʥʳʤ 

ʨʘʟʤʝʨʘʤ, ʥʠ ʚ ʧʨʦʧʦʨʮʠʷʭ ʪʝʣʘ (ʪʘʙʣ. 3, 4). ɺ ʊʦʨʦʧʝʮʢʦʤ ʠ 

ʋʜʦʤʝʣʴʩʢʦʤ ʨʘʡʦʥʘʭ ʜʣʠʥʘ ʪʝʣʘ ʩʘʤʦʢ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ 

ʩʘʤʮʦʚ (ʨÒ0,031 ʠ 0,037 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) (ʪʘʙʣ. 5, 6). ɹʳʣʠ ʧʦʣʫʯʝʥʳ 

ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʧʦʣʦʚ ʧʦ ʜʣʠʥʝ ʭʚʦʩʪʘ ʚ ʂʘʣʠʥʠʥʩʢʦʤ ʠ 

ʅʝʣʠʜʦʚʩʢʦʤ ʨʘʡʦʥʘʭ (ʨÒ0,037 ʠ 0,012) (ʪʘʙʣ. 2, 5). ʋ ʟʚʝʨʴʢʦʚ ʠʟ 

ɿʫʙʮʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʚʳʷʚʣʝʥ ʧʦʣʦʚʦʡ ʜʠʤʦʨʬʠʟʤ ʧʦ ʜʣʠʥʝ ʪʝʣʘ, 

ʭʚʦʩʪʘ, ʠʥʜʝʢʩʫ ʫʭʘ ʠ ʩʪʫʧʥʠ (ʨ Ò0,0002, 0,005, 0,033, 0,00005)  

(ʪʘʙʣ. 1). 

ʆʪʤʝʯʘʝʤʳʝ ʚ ʣʠʪʝʨʘʪʫʨʝ ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʜʣʠʥʳ ʭʚʦʩʪʘ ʚ ʩʪʦʨʦʥʫ ʙʦʣʴʰʝʛʦ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʫ ʩʘʤʦʢ 

(ɽʚʨʦʧʝʡʩʢʘʷ ʨʳʞʘʷ ʧʦʣʝʚʢʘ, 1981) ʥʘʤʠ ʙʳʣʠ ʥʘʡʜʝʥʳ ʚ ʯʝʪʳʨʝʭ 

ʧʦʧʫʣʷʮʠʷʭ: ʠʟ ʂʘʣʠʥʠʥʩʢʦʛʦ, ʊʦʨʦʧʝʮʢʦʛʦ, ɿʫʙʮʦʚʩʢʦʛʦ ʠ 

ʅʝʣʠʜʦʚʩʢʦʛʦ ʨʘʡʦʥʦʚ. ɺ ʃʝʩʥʦʤ, ʃʠʭʦʩʣʘʚʣʴʩʢʦʤ ʠ ʋʜʦʤʝʣʴʩʢʦʤ 

ʨʘʡʦʥʘʭ ʚʝʣʠʯʠʥʘ ʠʥʜʝʢʩʘ ʭʚʦʩʪʘ ʩʘʤʦʢ ʙʳʣʘ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʩʘʤʮʦʚ. ɺ 

ʩʝʨʠʠ ʠʟ ʃʝʩʥʦʛʦ ʨʘʡʦʥʘ ʵʪʦ ʤʦʞʝʪ ʦʙʲʷʩʥʷʪʴʩʷ ʙʦʣʴʰʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʚʩʝʭ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ, ʦʩʦʙʝʥʥʦ ʜʣʠʥʳ ʭʚʦʩʪʘ, ʫ ʩʘʤʮʦʚ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʢʘʤʠ. ɺ ʩʝʨʠʷʭ ʠʟ ʜʚʫʭ ʜʨʫʛʠʭ ʨʘʡʦʥʦʚ ï 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʪʝʣʘ ʫ ʩʘʤʦʢ ʠ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʦʡ ʘʙʩʦʣʶʪʥʦʡ ʜʣʠʥʦʡ ʭʚʦʩʪʘ ʫ ʦʙʦʠʭ ʧʦʣʦʚ. 

ɺʩʝ ʦʙʥʘʨʫʞʝʥʥʳʝ ʥʘʤʠ ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʝ 

ʠʥʜʝʢʩʘ ʭʚʦʩʪʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʳ. 

ɺʚʠʜʫ ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ ʧʦ ʣʠʥʝʡʥʳʤ 

ʧʨʦʤʝʨʘʤ ʠ ʥʘʣʠʯʠʷ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʝʛʦ ʧʨʦʷʚʣʝʥʠʠ, 

ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩʝʨʠʡ ʧʦ ʜʘʥʥʳʤ ʧʨʠʟʥʘʢʘʤ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʦʣʴʢʦ 

ʩʘʤʮʳ. ʇʦʧʫʣʷʮʠʦʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʝʣʠʯʠʥ ʠʥʜʝʢʩʦʚ ʭʚʦʩʪʘ, ʫʭʘ ʠ 

ʩʪʫʧʥʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʙʝʟ ʨʘʟʜʝʣʝʥʠʷ ʧʦ ʧʦʣʫ. 

ɸʥʘʣʠʟʠʨʫʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ ʪʝʣʘ ʨʳʞʝʡ ʧʦʣʝʚʢʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʤʦʞʥʦ 

ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʘʭ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʙʦʣʝʝ ʢʨʫʧʥʳʝ 

ʟʚʝʨʴʢʠ: ʜʣʠʥʘ ʪʝʣʘ ʩʘʤʮʦʚ ʠʟ ʊʦʨʦʧʝʮʢʦʛʦ ʠ ʅʝʣʠʜʦʚʩʢʦʛʦ ʨʘʡʦʥʦʚ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï 108,13 ʤʤ (104,0ï111,0 ʤʤ) ʠ 109,67 ʤʤ (103,0ï114,0 

ʤʤ). ɿʚʝʨʴʢʠ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ ʠ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʦʚ ʙʳʣʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʤʝʣʴʯʝ: ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʪʝʣʘ ʧʦʣʝʚʦʢ ʠʟ ʂʘʣʠʥʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ï 101,73 

ʤʤ (92,0ï108,0 ʤʤ), ʃʠʭʦʩʣʘʚʣʴʩʢʦʛʦ ï 99,60 ʤʤ (95,0ï105,0 ʤʤ), 

ʃʝʩʥʦʛʦ ï 102,80 ʤʤ (98,0ï109,0 ʤʤ) ʠ ʋʜʦʤʝʣʴʩʢʦʛʦ ï 98,56 ʤʤ (90,0-

110,0 ʤʤ). ʈʘʟʣʠʯʠʷ ʨʘʟʤʝʨʦʚ ʪʝʣʘ ʟʚʝʨʴʢʦʚ ʠʟ ʋʜʦʤʝʣʴʩʢʦʛʦ ʠ 

ʃʝʩʥʦʛʦ ʨʘʡʦʥʦʚ ʜʦʩʪʦʚʝʨʥʳ (ʨÒ0,024). ɺ ʦʩʥʦʚʥʦʤ ʩʝʨʠʠ ʠʟ 

ʥʘʟʚʘʥʥʳʭ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʦʚ ʦʙʥʘʨʫʞʠʚʘʣʠ ʩʭʦʜʩʪʚʦ ʚʩʝʭ 

ʣʠʥʝʡʥʳʭ ʧʨʦʤʝʨʦʚ, ʨʘʟʣʠʯʠʷ ʧʦ ʢʦʪʦʨʳʤ ʥʝ ʜʦʩʪʠʛʘʣʠ ʜʦʩʪʦʚʝʨʥʳʭ 
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ʚʝʣʠʯʠʥ (ʪʘʙʣ. 8; ʨʠʩ. 3). ʀʩʢʣʶʯʝʥʠʝ ï ʜʣʠʥʘ ʭʚʦʩʪʘ ʧʦʣʝʚʦʢ ʠʟ 

ʋʜʦʤʝʣʴʩʢʦʛʦ ʠ ʂʘʣʠʥʠʥʩʢʦʛʦ ʨʘʡʦʥʦʚ (ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʜʘʣʝʝ). 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʩʝʨʠʠ ʠʟ ʊʦʨʦʧʝʮʢʦʛʦ ʨʘʡʦʥʘ ʩ ʩʝʨʠʷʤʠ ʠʟ 

ʂʘʣʠʥʠʥʩʢʦʛʦ, ʃʠʭʦʩʣʘʚʣʴʩʢʦʛʦ, ʃʝʩʥʦʛʦ ʠ ʋʜʦʤʝʣʴʩʢʦʛʦ ʨʘʡʦʥʦʚ 

ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʫʨʦʚʥʠ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ ʜʣʠʥʳ ʪʝʣʘ: 

ʨÒ0,005, 0,005, 0,005, 0,0004. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʧʦʧʫʣʷʮʠʠ ʠʟ 

ʅʝʣʠʜʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʩ ʜʘʥʥʳʤʠ ʧʦʧʫʣʷʮʠʷʤʠ ʚ ʧʝʨʝʯʠʩʣʝʥʥʦʤ 

ʧʦʨʷʜʢʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʝʱʸ ʙʦʣʴʰʠʝ ʫʨʦʚʥʠ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ: 

ʨÒ0,0009, 0,002, 0,0008, 0,00001. ʇʦ ʜʣʠʥʝ ʪʝʣʘ ʧʦʣʝʚʢʠ ʠʟ 

ɿʫʙʮʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘʥʠʤʘʣʠ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ 

ʟʘʧʘʜʥʦʡ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʛʨʫʧʧʘʤʠ ʧʦʧʫʣʷʮʠʡ ï 104,20 ʤʤ (93,0ï

113,0 ʤʤ). ʈʘʟʣʠʯʠʷ ʜʦʩʪʠʛʘʣʠ ʜʦʩʪʦʚʝʨʥʳʭ ʚʝʣʠʯʠʥ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ 

ʚʳʙʦʨʢʘʤʠ ʠʟ ʩʣʝʜʫʶʱʠʭ ʨʘʡʦʥʦʚ: ʊʦʨʦʧʝʮʢʦʛʦ (ʨÒ0,02), 

ʅʝʣʠʜʦʚʩʢʦʛʦ (ʨÒ0,001), ʃʠʭʦʩʣʘʚʣʴʩʢʦʛʦ (ʨÒ0,04), ʋʜʦʤʝʣʴʩʢʦʛʦ 

(ʨÒ0,0004) (ʪʘʙʣ. 8; ʨʠʩ. 3). 

ʉʦʛʣʘʩʥʦ ʦʪʣʠʯʠʷʤ ʘʙʩʦʣʶʪʥʳʭ ʨʘʟʤʝʨʦʚ ʪʝʣʘ ʩʘʤʮʦʚ ʨʘʟʥʳʭ 

ʧʦʧʫʣʷʮʠʡ, ʥʘʙʣʶʜʘʣʠʩʴ ʨʘʟʣʠʯʠʷ ʚʝʩʘ: ʛʨʘʬʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʜʣʠʥʳ ʠ ʚʝʩʘ ʪʝʣʘ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʧʫʣʷʮʠʡ ʩʭʦʜʥʘ (ʨʠʩ. 2, 3)
1
. ʂʨʫʧʥʳʝ ʟʚʝʨʴʢʠ ʠʟ 

ʊʦʨʦʧʝʮʢʦʛʦ, ʅʝʣʠʜʦʚʩʢʦʛʦ ʠ ɿʫʙʮʦʚʩʢʦʛʦ ʨʘʡʦʥʦʚ ʠʤʝʣʠ ʙʦʣʴʰʠʝ 

ʚʝʩʦʚʳʝ ʩʨʝʜʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï 30,26 ʛ (27,43ï34,41 ʛ), 29,17 ʛ 

(25,01ï33,41 ʛ) ʠ 27,28 ʛ (19,22ï31,00 ʛ). ɹʦʣʝʝ ʤʝʣʢʠʝ ʧʦʣʝʚʢʠ ʠʟ 

ʂʘʣʠʥʠʥʩʢʦʛʦ, ʃʠʭʦʩʣʘʚʣʴʩʢʦʛʦ ʠ ʃʝʩʥʦʛʦ ʨʘʡʦʥʦʚ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 

ʤʝʥʴʰʠʤ ʚʝʩʦʤ ï 26,60 ʛ (23,00ï29,20 ʛ), 24,08 ʛ (21,85ï26,95 ʛ) ʠ 24,28 

ʛ (20,15ï26,75  ʛ). ʇʦ ʚʝʩʦʚʳʤ ʩʨʝʜʥʠʤ ʤʘʢʩʠʤʘʣʴʥʦ ʩʭʦʜʩʪʚʦ 

ʧʦʧʫʣʷʮʠʡ ʠʟ ʅʝʣʠʜʦʚʩʢʦʛʦ ʠ ʊʦʨʦʧʝʮʢʦʛʦ ʨʘʡʦʥʦʚ, ʠʟ ɿʫʙʮʦʚʩʢʦʛʦ ʠ 

ʂʘʣʠʥʠʥʩʢʦʛʦ, ʠʟ ʃʝʩʥʦʛʦ ʠ ʃʠʭʦʩʣʘʚʣʴʩʢʦʛʦ. ʈʘʟʣʠʯʠʷ ʩʝʨʠʡ, 

ʚʭʦʜʷʱʠʭ ʚ ʵʪʠ ʪʨʠ ʚʝʩʦʚʳʝ ʛʨʫʧʧʳ, ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

(ʪʘʙʣ. 8; ʨʠʩ. 2). 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʧʦʧʫʣʷʮʠʦʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʣʠʥʳ ʫʭʘ, ʦʪʤʝʪʠʤ, 

ʯʪʦ ʧʦʣʝʚʢʠ ʠʟ ʋʜʦʤʝʣʴʩʢʦʛʦ, ʃʝʩʥʦʛʦ ʠ ʃʠʭʦʩʣʘʚʣʴʩʢʦʛʦ ʨʘʡʦʥʦʚ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʝʚʳʩʦʢʦʡ ʫʰʥʦʡ ʨʘʢʦʚʠʥʦʡ: ʩʨʝʜʥʠʝ ʚʝʣʠʯʠʥʳ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï 13,35 ʤʤ (12,5ï15,0  ʤʤ), 13,25 ʤʤ (12,5ï14,0  ʤʤ) ʠ 

13,00 ʤʤ (12,0-14,1 ʤʤ). ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʵʪʠʭ ʩʝʨʠʡ ʩ ʧʦʣʝʚʢʘʤʠ ʠʟ 

ʅʝʣʠʜʦʚʩʢʦʛʦ ʨʘʡʦʥʘ, ʛʜʝ ʦʙʥʘʨʫʞʝʥʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʡ 

ʜʣʠʥʳ ʫʭʘ ʜʣʷ ʨʘʡʦʥʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ï 14,13 ʤʤ (13,0ï15,0  ʤʤ), 

ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʫʨʦʚʥʠ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ: ʨÒ0,006, 0,004 ʠ 

0,013. ʊʘʢʞʝ ʧʦʣʝʚʢʠ ʠʟ ʅʝʣʠʜʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʧʦ ʜʘʥʥʦʤʫ ʧʨʦʤʝʨʫ 

ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʟʚʝʨʴʢʦʚ ʠʟ ɿʫʙʮʦʚʩʢʦʛʦ ʨʘʡʦʥʘ, ʜʣʷ 

                                                 

 
1
 ɺʝʩ ʪʝʣʘ ʧʦʣʝʚʦʢ ʋʜʦʤʝʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʚʟʷʪ ʧʦʩʣʝ ʬʠʢʩʘʮʠʠ ʚ 4% ʬʦʨʤʘʣʠʥʝ. 
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ʢʦʪʦʨʳʭ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʤʠʥʠʤʘʣʴʥʳʝ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʚʳʩʦʪʳ ʫʭʘ ï 

12,86 ʤʤ (12,0ï14,0  ʤʤ) (ʨÒ0,000). ʋʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ 

ʜʣʠʥʳ ʫʭʘ ʧʦʣʝʚʦʢ ʠʟ ʅʝʣʠʜʦʚʩʢʦʛʦ ʠ ʊʦʨʦʧʝʮʢʦʛʦ ʨʘʡʦʥʦʚ ï ʨÒ0,031. 

ʆʪʣʠʯʠʝ ʧʦʧʫʣʷʮʠʠ ʠʟ ʂʘʣʠʥʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʦʪ ʜʨʫʛʠʭ, ʠʟʫʯʝʥʥʳʭ ʚ 

ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʦʧʫʣʷʮʠʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʦ. ʉʨʝʜʥʷʷ 

ʜʣʠʥʘ ʫʭʘ ʟʚʝʨʴʢʦʚ ʵʪʦʛʦ ʨʘʡʦʥʘ ï 13,22 ʤʤ (12,0ï14,0  ʤʤ) (ʪʘʙʣ. 8; 

ʨʠʩ. 4). 

ʇʦʣʝʚʢʠ ʠʟ ʂʘʣʠʥʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ 

ʤʠʥʠʤʘʣʴʥʦʡ ʩʨʝʜʥʝʡ ʜʣʠʥʦʡ ʭʚʦʩʪʘ ï 44,82 ʤʤ (41,0ï50,0  ʤʤ). ʇʦ 

ʵʪʦʤʫ ʧʨʦʤʝʨʫ ʜʘʥʥʘʷ ʧʦʧʫʣʷʮʠʷ ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʧʦʧʫʣʷʮʠʡ 

ʠʟ ɿʫʙʮʦʚʩʢʦʛʦ ï 48,22 ʤʤ (43,0ï54,0 ʤʤ), ʅʝʣʠʜʦʚʩʢʦʛʦ ï 46,73 ʤʤ 

(41,5ï54,0  ʤʤ) ʠ ʊʦʨʦʧʝʮʢʦʛʦ ï 49,19 ʤʤ (45,0ï53,0  ʤʤ) ʨʘʡʦʥʦʚ: 

ʨÒ0,01, 0,011 ʠ 0,008 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʋ ʟʚʝʨʴʢʦʚ ʠʟ ʋʜʦʤʝʣʴʩʢʦʛʦ 

ʨʘʡʦʥʘ ʙʳʣʘ ʥʘʡʜʝʥʘ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʭʚʦʩʪʘ ï 50,00 ʤʤ 

(40,0ï56,0  ʤʤ), ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʟʥʘʯʠʤʳʤ ʨʘʟʣʠʯʠʷʤ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩ 

ʧʦʧʫʣʷʮʠʷʤʠ ʠʟ ʂʘʣʠʥʠʥʩʢʦʛʦ ʠ ʅʝʣʠʜʦʚʩʢʦʛʦ ʨʘʡʦʥʦʚ (ʨÒ0,003, 

ʨÒ0,036). ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʭʚʦʩʪʘ ʧʦʣʝʚʦʢ ʠʟ ʃʠʭʦʩʣʘʚʣʴʩʢʦʛʦ ʠ ʃʝʩʥʦʛʦ 

ʨʘʡʦʥʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï 49,90 ʤʤ (44,0ï56,0  ʤʤ) ʠ 47,35 ʤʤ (41,0ï

54,0  ʤʤ); ʦʪʣʠʯʠʷ ʵʪʠʭ ʧʦʧʫʣʷʮʠʡ ʦʪ ʜʨʫʛʠʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʧʦʧʫʣʷʮʠʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʳ (ʪʘʙʣ. 8; ʨʠʩ. 5). 
ʊʘʙʣʠʮʘ 1 

ʃʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ (ʚ ʤʤ) ʠ ʧʨʦʧʦʨʮʠʠ ʪʝʣʘ (ʚ %) ʨʳʞʝʡ ʧʦʣʝʚʢʠ  

ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ (ɿʫʙʮʦʚʩʢʠʡ ʨʘʡʦʥ, ʠʶʥʴ 1999ʛ. Ad) 

ʇʨʠʟʥʘʢ N M°m Lim s ʈ*** 

ɺʝʩ ʪʝʣʘ (ʛ) 30* 

26** 
27,28°0,43 

32,80°0,58 

19,22ï31,00 

27,10-39,74 

2,40 

2,99 

0,000 

ɼʣʠʥʘ ʪʝʣʘ 30 

26 
104,20°0,82 

109,19°0,76 

93,00ï113,00 

102,00-116,00 

4,51 

3,90 

0,0002 

ɼʣʠʥʘ 

ʭʚʦʩʪʘ 

27 

26 
48,22°0,63 

50,96°0,55 

43,00ï54,00 

46,00-59,00 

3,28 

2,82 

0,005 

ɺʳʩʦʪʘ ʫʭʘ 28 

26 
12,85°0,12 

13,05°0,12 

12,00ï14,00 

11,50-14,00 

0,65 

0,63 

0,235 

ɼʣʠʥʘ 

ʩʪʫʧʥʠ 

30 

26 
17,41°0,09 

17,19°0,10 

16,50ï18,00 

16,00-18,00 

0,52 

0,53 

0,142 

ʀʥʜʝʢʩ 

ʭʚʦʩʪʘ 

27 

26 
46,21°0,63 

46,69°0,49 

40,00ï51,92 

43,39-53,92 

3,30 

2,52 

0,957 

ʀʥʜʝʢʩ ʫʭʘ 28 

26 
12,35°0,12 

11,96°0,11 

11,32ï14,00 

10,45-13,33 

0,68 

0,56 

0,033 

ʀʥʜʝʢʩ 

ʩʪʫʧʥʠ 

30 

26 
16,74°0,14 

15,76°0,12 

15,59ï18,27 

14,78-17,15 

0,78 

0,65 

0,000 
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ʊʘʙʣʠʮʘ 2 

ʃʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ (ʚ ʤʤ) ʠ ʧʨʦʧʦʨʮʠʠ ʪʝʣʘ (ʚ %) ʨʳʞʝʡ ʧʦʣʝʚʢʠ  

ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ (ʂʘʣʠʥʠʥʩʢʠʡ ʨʘʡʦʥ, ʠʶʥʴ 1999ʛ. Ad)  

ʇʨʠʟʥʘʢ N M°m Lim s ʨ 

ɺʝʩ ʪʝʣʘ (ʛ) 11 

16 

26,60+1,87 

31,24+0,95 

23,00ï29,20 

22,90-37,20 

1,87 

3,79 

0,001 

ɼʣʠʥʘ ʪʝʣʘ 11 

16 

101,73+5,26 

103,75+4,74 

92,00ï108,00 

96,00-110,00 

5,26 

4,74 

0,307 

ɼʣʠʥʘ 

ʭʚʦʩʪʘ 

11 

16 

44,82+3,13 

47,94+3,80 

41,00ï50,00 

39,00-54,00 

3,12 

3,80 

0,034 

ɺʳʩʦʪʘ ʫʭʘ 9 

7 

13,22+0,83 

13,57+0,98 

12,00ï14,00 

12,00-15,00 

0,83 

0,98 

0,453 

ɼʣʠʥʘ 

ʩʪʫʧʥʠ 

11 

16 

17,36+0,51 

17,41+0,49 

17,00ï18,00 

17,00-18,00 

0,50 

0,49 

0,828 

ʀʥʜʝʢʩ 

ʭʚʦʩʪʘ 

11 

16 

44,12+3,10 

46,27+3,99 

39,81ï48,91 

39,80-52,04 

3,10 

3,99 

0,145 

ʀʥʜʝʢʩ ʫʭʘ 9 

7 

13,16+1,31 

13,03+0,69 

11,32ï15,22 

12,25-14,14 

1,31 

0,69 

0,822 

ʀʥʜʝʢʩ 

ʩʪʫʧʥʠ 

11 

16 

17,12+1,19 

16,81+0,83 

15,74ï18,95 

15,46-18,37 

1,19 

0,83 

0,424 

ʇʨʠʤʝʯʘʥʠʝ: ʟʜʝʩʴ ʠ ʜʘʣʝʝ ʚ ʪʘʙʣʠʮʘʭ: *ʚʝʨʭʥʷʷ ʩʪʨʦʢʘ ï ʧʨʠʟʥʘʢʠ ʩʘʤʮʦʚ; 

**ʥʠʞʥʷʷ ʩʪʨʦʢʘ ï ʧʨʠʟʥʘʢʠ ʩʘʤʦʢ; ***ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ ʩʘʤʮʦʚ ʠ 

ʩʘʤʦʢ; ʟʘʣʠʚʢʦʡ ʚʳʜʝʣʝʥʳ ʧʘʨʘʤʝʪʨʳ, ʧʦ ʚʝʣʠʯʠʥʝ ʢʦʪʦʨʳʭ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ 

ʩʦʧʦʩʪʘʚʣʷʝʤʳʤʠ ʛʨʫʧʧʘʤʠ ʜʦʩʪʠʛʣʠ ʫʨʦʚʥʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ. 

ʊʘʙʣʠʮʘ 3 

ʃʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ (ʚ ʤʤ) ʠ ʧʨʦʧʦʨʮʠʠ ʪʝʣʘ (ʚ %) ʨʳʞʝʡ ʧʦʣʝʚʢʠ  

ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ (ʃʝʩʥʦʡ ʨʘʡʦʥ, ʠʶʥʴ 2000ʛ. Ad) 

ʇʨʠʟʥʘʢ N M°m Lim s 

ɺʝʩ ʪʝʣʘ (ʛ) 10 

4 

24,28+0,68 

25,55+1,41 

20,15-26,75 

23,13-29,00 

2,14 

2,82 

ɼʣʠʥʘ ʪʝʣʘ 10 

4 

102,80+1,10 

100,75+0,85 

98,00-109,00 

99,00-103,00 

3,49 

1,71 

ɼʣʠʥʘ 

ʭʚʦʩʪʘ 

10 

4 

47,35+1,28 

45,25+1,80 

41,00-54,00 

40,00-48,00 

4,06 

3,59 

ɺʳʩʦʪʘ ʫʭʘ 10 

4 

13,25+0,15 

13,25+0,25 

12,50-14,00 

13,00-14,00 

0,49 

0,50 

ɼʣʠʥʘ 

ʩʪʫʧʥʠ 

10 

4 

17,50+0,13 

17,38+0,24 

17,00-18,00 

17,00-18,00 

0,41 

0,48 

ʀʥʜʝʢʩ 

ʭʚʦʩʪʘ 

10 

4 

46,00+0,86 

44,89+1,55 

41,84-50,00 

40,40-47,52 

2,72 

3,10 

ʀʥʜʝʢʩ ʫʭʘ 10 

4 

12,90+0,15 

13,15+0,26 

11,93-13,73 

12,62-13,86 

0,46 

0,52 

ʀʥʜʝʢʩ 

ʩʪʫʧʥʠ 

10 

4 

17,04+0,21 

17,25+0,35 

16,06-18,37 

16,50-18,18 

0,65 

0,71 
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ʊʘʙʣʠʮʘ 4 

ʃʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ (ʚ ʤʤ) ʠ ʧʨʦʧʦʨʮʠʠ ʪʝʣʘ (ʚ %) ʨʳʞʝʡ ʧʦʣʝʚʢʠ  

ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ (ʃʠʭʦʩʣʘʚʣʴʩʢʠʡ ʨʘʡʦʥ, ʠʶʣʴ 2000ʛ. Ad) 

ʇʨʠʟʥʘʢ N M°m Lim s 

ɺʝʩ ʪʝʣʘ (ʛ) 5 

3 

24,08+0,97 

29,63+2,38 

21,85-26,95 

25,33-33,55 

2,16 

4,12 

ɼʣʠʥʘ ʪʝʣʘ 5 

3 

99,60+1,86 

106,00+3,46 

95,00-105,00 

100,00-112,00 

4,16 

6,00 

ɼʣʠʥʘ 

ʭʚʦʩʪʘ 

5 

3 

49,90+2,48 

50,00+0,58 

44,00-56,50 

49,00-51,00 

5,55 

1,00 

ɺʳʩʦʪʘ ʫʭʘ 5 

3 

13,00+0,32 

13,67+0,33 

12,00-14,00 

13,00-14,00 

0,71 

0,57 

ɼʣʠʥʘ 

ʩʪʫʧʥʠ 

5 

3 

17,20+0,12 

17,67+0,17 

17,00-17,50 

17,50-18,00 

0,27 

0,29 

ʀʥʜʝʢʩ 

ʭʚʦʩʪʘ 

5 

3 

50,00+1,68 

47,28+1,85 

46,32-55,39 

43,75-50,00 

3,76 

3,21 

ʀʥʜʝʢʩ ʫʭʘ 5 

3 

13,07+0,39 

12,92+0,54 

12,38-14,58 

12,26-14,00 

0,88 

0,94 

ʀʥʜʝʢʩ 

ʩʪʫʧʥʠ 

5 

3 

17,30+0,44 

16,71+0,69 

16,19-18,42 

15,63-18,00 

0,98 

1,20 

 

 

ʊʘʙʣʠʮʘ 5 

ʃʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ (ʚ ʤʤ) ʠ ʧʨʦʧʦʨʮʠʠ ʪʝʣʘ (ʚ %) ʨʳʞʝʡ ʧʦʣʝʚʢʠ  

ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ (ʅʝʣʠʜʦʚʩʢʠʡ ʨʘʡʦʥ, ʠʶʣʴ 1999ʛ. Ad) 

ʇʨʠʟʥʘʢ N M+m Limit  s ʨ 

ɺʝʩ ʪʝʣʘ, ʛ 15 

10 

29,17+0,61 

29,74+0,95 

25,01-33,41 

22,37-33,36 

2,38 

3,00 

0,405 

ɼʣʠʥʘ ʪʝʣʘ 15 

10 

109,67+1,03 

110,30+1,35 

103,0-114,0 

104,0-118,0 

3,98 

4,27 

0,802 

ɼʣʠʥʘ 

ʭʚʦʩʪʘ 

15 

10 

46,73+0,90 

50,15+0,70 

41,5-54,0 

46,0-53,0 

3,48 

2,21 

0,012 

ɼʣʠʥʘ ʫʭʘ 15 

10 

14,13+0,18 

14,05+0,29 

13,0-15,0 

12,5-15,0 

0,69 

0,93 

0,887 

ɼʣʠʥʘ 

ʩʪʦʧʳ  

15 

10 

17,77+0,16 

17,40+0,27 

16,5-18,5 

16,5-19,0 

0,63 

0,84 

0,175 

ʀʥʜʝʢʩ 

ʭʚʦʩʪʘ 

15 

10 

42,65+0,86 

45,54+0,93 

36,84-48,10 

41,44-50,96 

3,34 

2,94 

0,052 

ʀʥʜʝʢʩ ʫʭʘ 15 

10 

12,91+0,22 

12,75+0,28 

11,40-14,42 

11,50-14,15 

0,86 

0,87 

0,677 

ʀʥʜʝʢʩ 

ʩʪʫʧʥʠ 

15 

10 

16,22+0,18 

15,79+0,26 

14,91-17,48 

13,98-17,12 

0,71 

0,83 

0,201 
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ʊʘʙʣʠʮʘ 6 

ʃʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ (ʚ ʤʤ) ʠ ʧʨʦʧʦʨʮʠʠ ʪʝʣʘ (ʚ %) ʨʳʞʝʡ ʧʦʣʝʚʢʠ  

ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ (ʊʦʨʦʧʝʮʢʠʡ ʨʘʡʦʥ ʠʶʣʴ 1999ʛ. Ad) 

ʇʨʠʟʥʘʢ N M+m Limit  s ʨ 

ɺʝʩ ʪʝʣʘ, ʛ 8 

6 

30,26+0,92 

35,20+1,48 

27,43-34,41 

31,61-41,91 

2,61 

3,62 

0,010 

ɼʣʠʥʘ ʪʝʣʘ 8 

6 

108,13+0,90 

112,0+1,26 

104,0-111,0 

110,0-118,0 

2,53 

3,10 

0,031 

ɼʣʠʥʘ 

ʭʚʦʩʪʘ 

8 

6 

49,19+0,93 

51,17+0,60 

45,0-53,0 

49,0-53,0 

2,62 

1,47 

0,134 

ɼʣʠʥʘ ʫʭʘ 8 

6 

13,38+0,26 

14,08+0,27 

13,0-15,0 

13,0-15,0 

0,74 

0,66 

0,069 

ɼʣʠʥʘ 

ʩʪʦʧʳ 

8 

6 

17,13+0,21 

17,25+0,17 

16,5-18,0 

17,0-18,0 

0,58 

0,42 

0,687 

ʀʥʜʝʢʩ 

ʭʚʦʩʪʘ 

8 

6 

45,53+1,01 

45,71+0,64 

40,54-49,53 

44,07-48,18 

2,86 

1,56 

1,000 

ʀʥʜʝʢʩ ʫʭʘ 8 

6 

12,37+0,25 

12,58+0,27 

11,71-13,51 

11,82-13,39 

0,71 

0,65 

0,651 

ʀʥʜʝʢʩ 

ʩʪʫʧʥʠ 

8 

6 

15,85+0,28 

15,41+0,17 

14,86-17,31 

14,83-16,07 

0,80 

0,41 

0,364 

 

ʊʘʙʣʠʮʘ 7 

ʃʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ (ʚ ʤʤ) ʠ ʧʨʦʧʦʨʮʠʠ ʪʝʣʘ (ʚ %) ʨʳʞʝʡ ʧʦʣʝʚʢʠ ʊʚʝʨʩʢʦʡ 

ʦʙʣʘʩʪʠ (ʋʜʦʤʝʣʴʩʢʠʡ ʨʘʡʦʥ, ʠʶʣʴ 1990ʛ. Ad) 

ʇʨʠʟʥʘʢ N M°m Lim s ʨ 

ɺʝʩ ʪʝʣʘ (ʛ) 4 

5 

27,76+0,59 

35,50+1,90 

26,88-29,38 

32,38-41,88 

1,18 

4,24 

0,014 

ɼʣʠʥʘ ʪʝʣʘ 16 

11 

98,56+1,30 

103,45+1,96 

90,00-110,00 

90,00-112,00 

5,19 

6,52 

0,037 

ɼʣʠʥʘ 

ʭʚʦʩʪʘ 

16 

11 

50,00+1,09 

50,36+0,86 

40,00-56,00 

43,00-53,00 

4,37 

2,84 

0,980 

ɺʳʩʦʪʘ ʫʭʘ 16 

11 

13,35+0,18 

13,45+0,28 

12,50-15,00 

12,00-15,00 

0,66 

0,93 

0,600 

ɼʣʠʥʘ 

ʩʪʫʧʥʠ 

16 

11 

17,41+0,15 

17,68+0,14 

16,00-18,00 

17,00-18,00 

0,61 

0,46 

0,239 

ʀʥʜʝʢʩ 

ʭʚʦʩʪʘ 

16 

11 

50,51+1,13 

48,81+1,07 

42,11-59,57 

44,79-57,78 

4,37 

3,55 

0,132 

ʀʥʜʝʢʩ ʫʭʘ 16 

11 

13,52+0,25 

13,02+0,24 

11,82-14,85 

11,82-14,71 

0,90 

0,80 

0,098 

ʀʥʜʝʢʩ 

ʩʪʫʧʥʠ 

16 

11 

17,61+0,21 

17,15+0,32 

16,36-18,89 

15,89-18,89 

0,81 

1,05 

0,264 
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±Std. Dev.

±Std. Err.

Mean
20000

22000

24000

26000

28000

30000

32000

34000

1 2 3 4 5 6

ʈʠʩ. 2. ʉʨʝʜʥʠʡ ʚʝʩ ʪʝʣʘ (ʚ ʤʛ) ʩʘʤʮʦʚ ʨʳʞʝʡ ʧʦʣʝʚʢʠ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ 

ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʙʦʟʥʘʯʝʥʠʷ ʟʜʝʩʴ ʠ ʜʘʣʝʝ: Std. Dev. ï ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ  

(s), Std. Err. ï ʩʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ (m), Mean ï ʚʳʙʦʨʦʯʥʦʝ ʩʨʝʜʥʝʝ (ʄ);  

1 ï ɿʫʙʮʦʚʩʢʠʡ ʨʘʡʦʥ, 2 ï ʅʝʣʠʜʦʚʩʢʠʡ ʨʘʡʦʥ, 3 ï ʂʘʣʠʥʠʥʩʢʠʡ ʨʘʡʦʥ,  

4 ï ʊʦʨʦʧʝʮʢʠʡ ʨʘʡʦʥ, 5 ï ʃʝʩʥʦʡ ʨʘʡʦʥ, 6 ï ʃʠʭʦʩʣʘʚʣʴʩʢʠʡ ʨʘʡʦʥ,  

7 ï ʋʜʦʤʝʣʴʩʢʠʡ ʨʘʡʦʥ 

 

±Std. Dev.

±Std. Err.

Mean
90

94
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1 2 3 4 5 6 7

ʈʠʩ. 3. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʜʣʠʥʳ ʪʝʣʘ (ʚ ʤʤ) ʩʘʤʮʦʚ ʨʳʞʝʡ ʧʦʣʝʚʢʠ  

ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ 
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±Std. Dev.

±Std. Err.

Mean
12,0

12,4

12,8

13,2

13,6

14,0

14,4

14,8

15,2

1 2 3 4 5 6 7

ʈʠʩ. 4. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʜʣʠʥʳ ʫʭʘ (ʚ ʤʤ) ʩʘʤʮʦʚ ʨʳʞʝʡ ʧʦʣʝʚʢʠ  

ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ 
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ʈʠʩ. 5. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʜʣʠʥʳ ʭʚʦʩʪʘ (ʚ ʤʤ) ʩʘʤʮʦʚ ʨʳʞʝʡ ʧʦʣʝʚʢʠ  

ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ 
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ʈʠʩ. 6. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʜʣʠʥʳ ʩʪʫʧʥʠ (ʚ ʤʤ) ʩʘʤʮʦʚ ʨʳʞʝʡ ʧʦʣʝʚʢʠ  

ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ 

 

 
ʈʠʩ. 7. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʭʚʦʩʪʘ (ʚ %) ʩʘʤʮʦʚ ʨʳʞʝʡ ʧʦʣʝʚʢʠ  

ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ 
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ʈʠʩ. 8. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʫʭʘ (ʚ %) ʩʘʤʮʦʚ ʨʳʞʝʡ ʧʦʣʝʚʢʠ  

ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ 

 

 
ʈʠʩ. 9. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʩʪʫʧʥʠ (ʚ %) ʩʘʤʮʦʚ ʨʳʞʝʡ ʧʦʣʝʚʢʠ  

ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʘʭ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ 
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ɺ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʦʧʫʣʷʮʠʷʭ ʦʙʥʘʨʫʞʝʥʳ ʙʣʠʟʢʠʝ ʟʥʘʯʝʥʠʷ 

ʩʨʝʜʥʝʡ ʜʣʠʥʳ ʩʪʫʧʥʠ. ʈʘʟʣʠʯʠʷ ʚ ʩʨʝʜʥʠʭ ʧʨʦʤʝʨʘʭ ʜʦʩʪʦʚʝʨʥʳ 

ʪʦʣʴʢʦ ʜʣʷ ʧʦʧʫʣʷʮʠʡ ʠʟ ʊʦʨʦʧʝʮʢʦʛʦ ʠ ʅʝʣʠʜʦʚʩʢʦʛʦ ʨʘʡʦʥʦʚ 

(ʨÒ0,024) (ʪʘʙʣ. 8; ʨʠʩ. 6). ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʩʪʫʧʥʠ ʫ ʟʚʝʨʴʢʦʚ ʠʟ 

ʊʦʨʦʧʝʮʢʦʛʦ ʨʘʡʦʥʘ ï 17,13 ʤʤ (16,5-18,0 ʤʤ), ʅʝʣʠʜʦʚʩʢʦʛʦ ï 17,77 

ʤʤ (16,0-18,5 ʤʤ), ɿʫʙʮʦʚʩʢʦʛʦ ï 17,42 ʤʤ (16,5-18,0 ʤʤ), 

ʂʘʣʠʥʠʥʩʢʦʛʦ ï 17,36 ʤʤ (17,0-18,0 ʤʤ), ʃʠʭʦʩʣʘʚʣʴʩʢʦʛʦ ï 17,20 ʤʤ 

(17,0-17,5 ʤʤ), ʃʝʩʥʦʛʦ ï 17,5 ʤʤ (17,0-18,0 ʤʤ) ʠ ʋʜʦʤʝʣʴʩʢʦʛʦ ï 

17,41 ʤʤ (16,0-18,0 ʤʤ). ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʨʘʡʥʠʝ ʚʝʣʠʯʠʥʳ 

ʦʯʝʥʴ ʙʣʠʟʢʠ, ʘ ʠʥʦʛʜʘ ʠ ʩʦʚʧʘʜʘʶʪ. ʈʘʩʩʤʦʪʨʠʤ ʠʟʤʝʥʯʠʚʦʩʪʴ 

ʧʨʦʧʦʨʮʠʡ ʪʝʣʘ ʨʳʞʝʡ ʧʦʣʝʚʢʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʠʟʚʝʩʪʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ. ʇʦ 

ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʠʥʜʝʢʩ ʭʚʦʩʪʘ ʠʤʝʝʪ ʦʪʯʝʪʣʠʚʫʶ ʪʝʥʜʝʥʮʠʶ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʚ ʙʦʣʝʝ ʩʫʨʦʚʦʤ ʢʣʠʤʘʪʝ (ɽʚʨʦʧʝʡʩʢʘʷ ʨʳʞʘʷ ʧʦʣʝʚʢʘ, 

1981). ʇʦʧʫʣʷʮʠʝʡ, ʦʙʠʪʘʶʱʝʡ ʚ ʩʘʤʳʭ ʩʫʨʦʚʳʭ ʫʩʣʦʚʠʷʭ, ʷʚʣʷʝʪʩʷ 

ʩʝʨʠʷ, ʦʪʣʦʚʣʝʥʥʘʷ ʚ ʃʝʩʥʦʤ ʨʘʡʦʥʝ, ʠ ʜʣʷ ʟʚʝʨʴʢʦʚ ʠʟ ʵʪʦʛʦ ʨʘʡʦʥʘ 

ʧʦʣʫʯʝʥʘ ʥʝʙʦʣʴʰʘʷ ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʠʥʜʝʢʩʘ ï 45,68%. 

ʆʜʥʘʢʦ, ʩʝʨʠʠ, ʦʪʣʦʚʣʝʥʥʳʝ ʚ ʜʚʫʭ ʨʘʡʦʥʘʭ, ʙʣʠʞʘʡʰʠʭ ʢ 

ʃʝʩʥʦʤʫ ʠʟ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ï ʋʜʦʤʝʣʴʩʢʦʤ ʠ ʃʠʭʦʩʣʘʚʣʴʩʢʦʤ, 

ʦʪʣʠʯʘʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʦʡ ʚʝʣʠʯʠʥʦʡ ʠʥʜʝʢʩʘ ï 49,66% ʠ 48,98% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩ. 7). ʈʘʟʣʠʯʠʷ ʧʦʧʫʣʷʮʠʡ ʠʟ ʃʝʩʥʦʛʦ ʠ 

ʋʜʦʤʝʣʴʩʢʦʛʦ ʨʘʡʦʥʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳ ʧʨʠ ʨÒ0,001, ʠʟ 

ʃʝʩʥʦʛʦ ʠ ʃʠʭʦʩʣʘʚʣʴʩʢʦʛʦ ï ʧʨʠ ʨÒ0,018. ʇʦʣʝʚʢʠ ʠʟ ʊʦʨʦʧʝʮʢʦʛʦ, 

ʅʝʣʠʜʦʚʩʢʦʛʦ, ɿʫʙʮʦʚʩʢʦʛʦ ʠ ʂʘʣʠʥʠʥʩʢʦʛʦ ʨʘʡʦʥʦʚ ʠʤʝʣʠ ʩʨʝʜʥʶʶ 

ʚʝʣʠʯʠʥʫ ʠʥʜʝʢʩʘ ʭʚʦʩʪʘ, ʙʣʠʟʢʫʶ ʢ ʪʘʢʦʚʦʡ ʫ ʟʚʝʨʴʢʦʚ ʠʟ ʃʝʩʥʦʛʦ 

ʨʘʡʦʥʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï 45,60%, 43,81%, 46,45% ʠ 45,39%. 

ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʜʘʥʥʳʝ ʧʦʧʫʣʷʮʠʠ ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʣʠʩʴ ʦʪ 

ʧʦʧʫʣʷʮʠʡ ʠʟ ʋʜʦʤʝʣʴʩʢʦʛʦ ʠ ʃʠʭʦʩʣʘʚʣʴʩʢʦʛʦ ʨʘʡʦʥʦʚ. ʊʘʢ, ʧʨʠ 

ʩʨʘʚʥʝʥʠʠ ʩʝʨʠʠ ʠʟ ʋʜʦʤʝʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʩ ʩʝʨʠʷʤʠ ʠʟ 

ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʨʘʡʦʥʦʚ ʚ ʧʝʨʝʯʠʩʣʝʥʥʦʤ ʧʦʨʷʜʢʝ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʫʨʦʚʥʠ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ: ʨÒ0,0005, 0,000, 0,0004 ʠ 

0,0005. ɼʦʩʪʦʚʝʨʥʳ ʨʘʟʣʠʯʠʷ ʧʦʧʫʣʷʮʠʡ ʠʟ ʃʠʭʦʩʣʘʚʣʴʩʢʦʛʦ ʠ 

ʊʦʨʦʧʝʮʢʦʛʦ ʨʘʡʦʥʦʚ (ʨÒ0,034), ʠʟ ʃʠʭʦʩʣʘʚʣʴʩʢʦʛʦ ʠ ʅʝʣʠʜʦʚʩʢʦʛʦ 

(ʨÒ0,002), ʠʟ ʃʠʭʦʩʣʘʚʣʴʩʢʦʛʦ ʠ ʂʘʣʠʥʠʥʩʢʦʛʦ ʨʘʡʦʥʦʚ (ʨÒ0,039) 

(ʪʘʙʣ. 8; ʨʠʩ. 7). ʋʤʝʥʴʰʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʣʠʥʳ ʭʚʦʩʪʘ ʫ ʧʦʣʝʚʦʢ 

ʠʟ ʊʦʨʦʧʝʮʢʦʛʦ ʠ ɿʫʙʮʦʚʩʢʦʛʦ ʨʘʡʦʥʦʚ ʩʚʷʟʘʥʦ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʢʨʫʧʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʪʝʣʘ ʟʚʝʨʴʢʦʚ ʠʟ ʵʪʠʭ ʨʘʡʦʥʦʚ. ʄʠʥʠʤʘʣʴʥʘʷ 

ʚʝʣʠʯʠʥʘ ʠʥʜʝʢʩʘ ʭʚʦʩʪʘ ʧʦʣʫʯʝʥʘ ʜʣʷ ʧʦʧʫʣʷʮʠʠ ʠʟ ʅʝʣʠʜʦʚʩʢʦʛʦ 

ʨʘʡʦʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʥʝ ʦʙʥʘʨʫʞʝʥʦ ʦʪʯʝʪʣʠʚʦʡ ʪʝʥʜʝʥʮʠʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʣʠʥʳ ʭʚʦʩʪʘ ʨʳʞʝʡ 

ʧʦʣʝʚʢʠ, ʦʙʠʪʘʶʱʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʀʟʚʝʩʪʥʦ, ʯʪʦ 

ʚʝʣʠʯʠʥʘ ʪʝʧʣʦʦʪʜʘʯʠ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʭʚʦʩʪʘ ʠʤʝʝʪ ʚʪʦʨʦʩʪʝʧʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ (ɽʚʨʦʧʝʡʩʢʘʷ ʨʳʞʘʷ ʧʦʣʝʚʢʘ, 1981). 
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ʊʘʙʣʠʮʘ 8 

ʋʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ (pÒ0,05) ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʨʘʟʣʠʯʠʡ 

ʨʘʟʤʝʨʦʚ ʠ ʧʨʦʧʦʨʮʠʡ ʪʝʣʘ (Mann-Whitney) 
           ʇʨʠʟʥʘʢʠ 

ʈʘʡʦʥʳ ɺʝʩ 
ɼʣʠʥʘ 

ʪʝʣʘ 

ɼʣʠʥʘ 

ʭʚʦʩʪʘ 

ɼʣʠʥʘ 

ʫʭʘ 

ɼʣʠʥʘ 

ʩʪʫʧʥʠ 

ʀʥʜʝʢʩ 

ʭʚʦʩʪʘ 

ʀʥʜʝʢʩ 

ʫʭʘ 

ʀʥʜʝʢʩ 

ʩʪʫʧʥʠ 

ɿʫʙʮʦʚʩʢʠʡ/ 

ʂʘʣʠʥʠʥʩʢʠʡ 
0,377 0,238 0,010 0,190 0,730 0,216 0,001 0,005 

ɿʫʙʮʦʚʩʢʠʡ/ 

ʃʝʩʥʦʡ 
0,002 0,280 0,618 0,079 0,706 0,473 0,00003 0,001 

ɿʫʙʮʦʚʩʢʠʡ/ 

ʃʠʭʦʩʣ-ʠʡ 
0,010 0,040 0,580 0,650 0,347 0,056 0,002 0,036 

ɿʫʙʮʦʚʩʢʠʡ/ 

ʅʝʣʠʜʦʚʩʢʠʡ 
0,020 0,001 0,196 0,000 0,490 0,002 0,001 0,331 

ɿʫʙʮʦʚʩʢʠʡ/ 

ʊʦʨʦʧʝʮʢʠʡ 
0,009 0,020 0,452 0,097 0,193 0,316 0,242 0,010 

ʂʘʣʠʥʠʥʩʢʠʡ/ 

ʃʝʩʥʦʡ 
0,026 0,859 0,135 0,896 0,423 0,690 0,819 0,394 

ʂʘʣʠʥʠʥʩʢʠʡ/ 

ʃʠʭʦʩʣ-ʠʡ 
0,047 0,334 0,085 0,580 0,693 0,039 0,878 0,738 

ʂʘʣʠʥʠʥʩʢʠʡ/ 

ʅʝʣʠʜʦʚʩʢʠʡ 0,006 0,0009 0,184 0,011 0,084 0,111 0,504 0,001 

ʂʘʣʠʥʠʥʩʢʠʡ/ 

ʊʦʨʦʧʝʮʢʠʡ 
0,006 0,005 0,008 0,916 0,361 0,805 0,056 0,0001 

ʃʝʩʥʦʡ/ 

ʃʠʭʦʩʣ-ʠʡ 
0,713 0,176 0,539 0,463 0,167 0,018 0,494 0,864 

ʃʝʩʥʦʡ/ 

ʅʝʣʠʜʦʚʩʢʠʡ 
0,0003 0,0008 0,615 0,004 0,164 0,071 0,930 0,0002 

ʃʝʩʥʦʡ/ 

ʊʦʨʦʧʝʮʢʠʡ 0,0004 0,005 0,305 1,000 0,164 0,927 0,045 0,000 

ʃʠʭʦʩʣ-ʠʡ/ 

ʅʝʣʠʜʦʚʩʢʠʡ 
0,003 0,002 0,292 0,013 0,057 0,002 0,949 0,014 

ʃʠʭʦʩʣ-ʠʡ/ 

ʊʦʨʦʧʝʮʢʠʡ 
0,003 0,005 0,940 0,420 0,818 0,034 0,087 0,002 

ʅʝʣʠʜʦʚʩʢʠʡ/ 

ʊʦʨʦʧʝʮʢʠʡ 
0,606 0,330 0,092 0,031 0,024 0,084 0,208 0,051 

ʋʜʦʤʝʣʴʩʢʠʡ/ 

ɿʫʙʮʦʚʩʢʠʡ 
0,708 0,0006 0,110 0,037 0,932 0,0004 0,000 0,00001 

ʋʜʦʤʝʣʴʩʢʠʡ/ 

ʂʘʣʠʥʠʥʩʢʠʡ 
0,239 0,080 0,003 0,892 0,719 0,0005 0,516 0,074 

ʋʜʦʤʝʣʴʩʢʠʡ/ 

ʃʝʩʥʦʡ 
0,005 0,024 0,161 0,923 0,779 0,001 0,154 0,320 

ʋʜʦʤʝʣʴʩʢʠʡ/ 

ʃʠʭʦʩʣ-ʠʡ 0,049 0,618 0,934 0,378 0,396 0,465 0,317 0,371 

ʋʜʦʤʝʣʴʩʢʠʡ/ 

ʅʝʣʠʜʦʚʩʢʠʡ 0,193 0,00001 0,036 0,006 0,103 0,000 0,067 0,000 

ʋʜʦʤʝʣʴʩʢʠʡ/ 

ʊʦʨʦʧʝʮʢʠʡ 
0,090 0,0004 0,479 0,937 0,237 0,0005 0,006 0,000 
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ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʩʚʝʜʝʥʠʷʤ, ʨʘʟʤʝʨʳ ʫʰʥʦʡ ʨʘʢʦʚʠʥʳ 

ʤʘʣʦ ʟʘʚʠʩʷʪ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʭʦʪʷ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʢ 

ʫʤʝʥʴʰʝʥʠʶ ʚ ʩʝʚʝʨʥʳʭ ʰʠʨʦʪʘʭ (ɽʚʨʦʧʝʡʩʢʘʷ ʨʳʞʘʷ ʧʦʣʝʚʢʘ, 1981). 

ʅʘʤʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʫʭʘ ʚ 

ʧʦʧʫʣʷʮʠʷʭ ʠʟ ʊʦʨʦʧʝʮʢʦʛʦ, ʅʝʣʠʜʦʚʩʢʦʛʦ ʠ ɿʫʙʮʦʚʩʢʦʛʦ ʨʘʡʦʥʦʚ ï 

12,46%, 12,84% ʠ 12,17% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩ. 8). ʆʙʥʘʨʫʞʝʥʳ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʦʙʨʘʪʥʳʝ ʦʟʥʘʯʝʥʥʳʤ ʚ ʣʠʪʝʨʘʪʫʨʝ: ʩʘʤʳʝ 

ʢʦʨʦʪʢʦʫʭʠʝ ʧʦʣʝʚʢʠ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ ɿʫʙʮʦʚʩʢʦʤ ʨʘʡʦʥʝ ï 

ʧʦʣʫʯʝʥʳ ʜʦʩʪʦʚʝʨʥʳʝ ʦʪʣʠʯʠʷ ʜʘʥʥʦʡ ʧʦʧʫʣʷʮʠʠ ʦʪ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ, 

ʢʨʦʤʝ ʩʝʨʠʠ ʠʟ ʊʦʨʦʧʝʮʢʦʛʦ ʨʘʡʦʥʘ. ɿʚʝʨʴʢʠ ʠʟ ʂʘʣʠʥʠʥʩʢʦʛʦ, 

ʃʠʭʦʩʣʘʚʣʴʩʢʦʛʦ, ʃʝʩʥʦʛʦ ʠ ʋʜʦʤʝʣʴʩʢʦʛʦ ʨʘʡʦʥʦʚ ʠʤʝʣʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʦʡ ʨʘʟʤʝʨ ʫʰʥʦʡ ʨʘʢʦʚʠʥʳ ï 13,10%, 13,01%, 

12,97% ʠ 13,27% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʨʘʟʣʠʯʠʝ ʩʝʨʠʡ ʧʦ ʜʘʥʥʦʤʫ ʧʨʠʟʥʘʢʫ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʜʦʩʪʦʚʝʨʥʦ. ʊʘʢʞʝ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʳʩʦʪʘ ʫʭʘ ʧʦʣʝʚʦʢ 

ʠʟ ʵʪʠʭ ʧʦʧʫʣʷʮʠʡ ʩʭʦʜʥʘ ʩ ʪʘʢʦʚʦʡ ʚ ʧʦʧʫʣʷʮʠʠ ʠʟ ʅʝʣʠʜʦʚʩʢʦʛʦ 

ʨʘʡʦʥʘ, ʦʪʣʠʯʠʷ ʦʪ ʢʦʪʦʨʦʡ ʥʝ ʜʦʩʪʠʛʣʘ ʜʦʩʪʦʚʝʨʥʳʭ ʚʝʣʠʯʠʥ. ʇʨʠ 

ʩʨʘʚʥʝʥʠʠ ʧʦʣʝʚʦʢ ʠʟ ɿʫʙʮʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʩʦ ʟʚʝʨʴʢʘʤʠ ʠʟ 

ʅʝʣʠʜʦʚʩʢʦʛʦ, ʂʘʣʠʥʠʥʩʢʦʛʦ, ʃʠʭʦʩʣʘʚʣʴʩʢʦʛʦ, ʃʝʩʥʦʛʦ ʠ 

ʋʜʦʤʝʣʴʩʢʦʛʦ ʨʘʡʦʥʦʚ ʧʦʣʫʯʝʥʳ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʟʥʘʯʠʤʦʩʪʠ 

ʨʘʟʣʠʯʠʡ: ʨÒ0,001, 0,001, 0,002, 0,00003 ʠ 0,000002. ʉʪʘʪʠʩʪʠʯʝʩʢʠ 

ʜʦʩʪʦʚʝʨʥʳ ʦʪʣʠʯʠʷ ʧʦʧʫʣʷʮʠʠ ʠʟ ʊʦʨʦʧʝʮʢʦʛʦ ʨʘʡʦʥʘ ʦʪ ʩʝʨʠʡ ʠʟ 

ʋʜʦʤʝʣʴʩʢʦʛʦ ʠ ʃʝʩʥʦʛʦ ʨʘʡʦʥʦʚ ï ʨÒ0,000002 ʠ 0,045 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

(ʪʘʙʣ. 8; ʨʠʩ. 8). 

ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ ʜʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʣʠʥʳ ʩʪʫʧʥʠ 

ʦʪʩʫʪʩʪʚʫʝʪ ʦʙʱʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʨʘʟʣʠʯʠʡ. 

ʅʘʙʣʶʜʘʶʱʠʝʩʷ ʚ ʥʝʢʦʪʦʨʳʭ ʧʫʥʢʪʘʭ ʘʨʝʘʣʘ ʫʚʝʣʠʯʝʥʠʷ ʩʨʝʜʥʠʭ 

ʠʥʜʝʢʩʘ ʩʪʫʧʥʠ ʩʚʷʟʳʚʘʶʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʟʤʝʨʦʚ ʪʝʣʘ ʠ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʩʪʫʧʥʠ (ɽʚʨʦʧʝʡʩʢʘʷ ʨʳʞʘʷ ʧʦʣʝʚʢʘ, 

1981). ɺʳʰʝ ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʜʣʠʥʘ ʩʪʫʧʥʠ ʦʢʘʟʘʣʘʩʴ ʥʘʠʙʦʣʝʝ 

ʧʦʩʪʦʷʥʥʳʤ ʤʝʪʨʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ ʫ ʧʦʣʝʚʦʢ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ 

ʨʘʡʦʥʘʭ, ʨʘʟʣʠʯʠʷ ʧʦ ʢʦʪʦʨʦʤʫ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳ ʪʦʣʴʢʦ ʜʣʷ 

ʜʚʫʭ ʧʦʧʫʣʷʮʠʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʩʝ ʥʘʙʣʶʜʘʶʱʠʝʩʷ ʨʘʟʣʠʯʠʷ ʩʝʨʠʡ 

ʧʦʣʝʚʦʢ ʧʦ ʜʘʥʥʦʤʫ ʧʨʠʟʥʘʢʫ ʩʚʷʟʘʥʳ ʩʦ ʩʨʝʜʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʜʣʠʥʳ 

ʪʝʣʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʵʪʦʤʫ ʚ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ ʢʨʫʧʥʳʭ ʧʦʣʝʚʦʢ ï 

ʊʦʨʦʧʝʮʢʦʤ, ʅʝʣʠʜʦʚʩʢʦʤ ʠ ɿʫʙʮʦʚʩʢʦʤ ʨʘʡʦʥʘʭ, ʥʘʡʜʝʥʳ ʤʠʥʠʤʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʠʭ ʠʥʜʝʢʩʘ ʩʪʫʧʥʠ ï 15,66%, 16,05% ʠ 16,29%. ɼʣʷ ʙʦʣʝʝ 

ʤʝʣʢʠʭ ʟʚʝʨʴʢʦʚ ʠʟ ʧʦʧʫʣʷʮʠʡ ʂʘʣʠʥʠʥʩʢʦʛʦ, ʃʠʭʦʩʣʘʚʣʴʩʢʦʛʦ, ʃʝʩʥʦʛʦ 

ʠ ʋʜʦʤʝʣʴʩʢʦʛʦ ʨʘʡʦʥʦʚ ʧʦʣʫʯʝʥʳ ʙʦʣʴʰʠʝ ʩʨʝʜʥʠʝ ʚʝʣʠʯʠʥʳ ʠʥʜʝʢʩʘ: 

16,93%, 17,08%, 17,10% ʠ 17,38% (ʨʠʩ. 9). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʢʘʞʜʘʷ ʩʝʨʠʷ ʠʟ 

ʦʜʥʦʡ ʛʨʫʧʧʳ ʧʦʧʫʣʷʮʠʡ ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʩʝʨʠʡ, ʚʭʦʜʷʱʠʭ ʚ 

ʜʨʫʛʫʶ ʛʨʫʧʧʫ ʧʦʧʫʣʷʮʠʡ. ʊʘʢ, ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʩʝʨʠʡ ʠʟ ʊʦʨʦʧʝʮʢʦʛʦ, 

ʅʝʣʠʜʦʚʩʢʦʛʦ ʠ ɿʫʙʮʦʚʩʢʦʛʦ ʨʘʡʦʥʦʚ ʩ ʩʝʨʠʝʡ ʠʟ ʂʘʣʠʥʠʥʩʢʦʛʦ ʨʘʡʦʥʘ, 

ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʫʨʦʚʥʠ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ: ʨÒ0,0001, 0,001 ʠ 
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0,005; ʩ ʩʝʨʠʝʡ ʠʟ ʃʠʭʦʩʣʘʚʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ï ʨÒ0,002, 0,014, 0,036; ʩ ʩʝʨʠʝʡ 

ʠʟ ʃʝʩʥʦʛʦ ʨʘʡʦʥʘ ï ʨÒ0,000, 0,0002, 0,001; ʩ ʩʝʨʠʝʡ ʠʟ ʋʜʦʤʝʣʴʩʢʦʛʦ 

ʨʘʡʦʥʘ ïʨÒ0,000, 0,000, 0,000008. ɺ ʛʨʫʧʧʝ ʢʨʫʧʥʳʭ ʧʦʣʝʚʦʢ ʧʦʧʫʣʷʮʠʷ ʠʟ 

ʊʦʨʦʧʝʮʢʦʛʦ ʨʘʡʦʥʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʤʠʥʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʩʨʝʜʥʝʡ 

ʠʥʜʝʢʩʘ ʩʪʫʧʥʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʧʨʠʩʫʱʠʤʠ ʟʚʝʨʴʢʘʤ ʵʪʦʡ ʩʝʨʠʠ ʙʦʣʴʰʠʤʠ 

ʨʘʟʤʝʨʘʤʠ ʪʝʣʘ ʠ ʩʘʤʦʡ ʢʦʨʦʪʢʦʡ ʩʪʫʧʥʝʡ ʩʨʝʜʠ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʧʦʧʫʣʷʮʠʡ. ʇʦ ʧʨʠʟʥʘʢʫ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʣʠʥʳ ʩʪʫʧʥʠ ʩʝʨʠʷ ʠʟ 

ʊʦʨʦʧʝʮʢʦʛʦ ʨʘʡʦʥʘ ʜʦʩʪʦʚʝʨʥʦ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʩʝʨʠʡ ʠʟ ʅʝʣʠʜʦʚʩʢʦʛʦ ʠ 

ɿʫʙʮʦʚʩʢʦʛʦ ʨʘʡʦʥʦʚ (ʨÒ0,051 ʠ 0,01 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) (ʪʘʙʣ. 8; ʨʠʩ. 9). 

ɸʥʘʣʠʟ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʘʨʠʘʮʠʠ ʵʢʩʪʝʨʴʝʨʥʳʭ ʧʨʦʤʝʨʦʚ ʠ ʠʭ 

ʠʥʜʝʢʩʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʤʝʥʝʝ ʠʟʤʝʥʯʠʚʳʤʠ ʫ ʟʚʝʨʴʢʦʚ ʠʟ ʨʘʟʥʳʭ 

ʨʘʡʦʥʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʜʥʠ ʠ ʪʝ ʞʝ ʧʨʠʟʥʘʢʠ: ʜʣʠʥʘ ʪʝʣʘ, ʜʣʠʥʘ 

ʩʪʫʧʥʠ ʠ ʠʥʜʝʢʩ ʩʪʫʧʥʠ (ʪʘʙʣ. 9; ʨʠʩ. 10). ʀʩʭʦʜʷ ʠʟ ʠʟʚʝʩʪʥʦʛʦ ʬʘʢʪʘ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʙʨʘʪʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʚʝʣʠʯʠʥʦʡ ʧʨʠʟʥʘʢʘ ʠ 

ʚʝʣʠʯʠʥʦʡ ʝʛʦ ʠʟʤʝʥʯʠʚʦʩʪʠ (ʗʙʣʦʢʦʚ, 1966), ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ 

ʧʦʚʳʰʝʥʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʪʘʢʠʭ ʧʨʠʟʥʘʢʦʚ, ʢʘʢ: ʜʣʠʥʘ ʭʚʦʩʪʘ, 

ʚʳʩʦʪʘ ʫʭʘ ʠ ʠʥʜʝʢʩ ʫʭʘ. ʀʩʢʣʶʯʝʥʠʝʤ ʙr ʣʠ ʧʦʧʫʣʷʮʠʠ ʠʟ ʃʝʩʥʦʛʦ, 

ɿʫʙʮʦʚʩʢʦʛʦ ʠ ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ ʃʠʭʦʩʣʘʚʣʴʩʢʦʛʦ ʨʘʡʦʥʘ, ʛʜʝ 

ʩʦʙʣʶʜʘʣʘʩʴ ʫʢʘʟʘʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʜʣʷ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʦʧʦʨʮʠʡ 

ʪʝʣʘ. ʋ ʧʦʣʝʚʦʢ, ʦʪʣʦʚʣʝʥʥʳʭ ʚ ʵʪʠʭ ʨʘʡʦʥʘʭ, ʚʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʚʘʨʠʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʣʠʥʳ ʫʭʘ ʤʠʥʠʤʘʣʴʥʘ ʠʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ 

ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ ʠʥʜʝʢʩʘ ʩʪʫʧʥʠ. ɺ ʦʩʪʘʣʴʥʳʭ 

ʧʦʧʫʣʷʮʠʷʭ ʦʙʱʠʡ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʯʠʚʦʩʪʠ ʨʘʟʤʝʨʦʚ ʪʝʣʘ ʠ ʝʛʦ 

ʠʥʜʝʢʩʦʚ ʩʭʦʜʥʳ. 
ʊʘʙʣʠʮʘ 9 

ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ (C.V., ʚ %) ʨʘʟʤʝʨʦʚ ʠ ʧʨʦʧʦʨʮʠʡ ʪʝʣʘ 

ʨʳʞʝʡ ʧʦʣʝʚʢʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ʇʨʦʚʝʨʢʘ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʨʘʟʣʠʯʠʡ 

ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʧʨʦʧʦʨʮʠʡ ʪʝʣʘ ʨʳʞʝʡ ʧʦʣʝʚʢʠ ʊʚʝʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ʩ ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʨʘʟʣʠʯʠʷ CD ʧʦʢʘʟʘʣʘ, ʯʪʦ ʦʪʣʠʯʠʷ 

ʤʝʞʜʫ ʠʩʩʣʝʜʦʚʘʥʥʳʤʠ ʩʝʨʠʷʤʠ ʥʝ ʜʦʩʪʠʛʣʠ ʫʨʦʚʥʷ ʧʦʜʚʠʜʦʚʳʭ 

(ʪʘʙʣ. 10). ʆʜʥʘʢʦ ʥʘʜʦ ʦʪʤʝʪʠʪʴ ʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʨʘʟʣʠʯʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʜʣʠʥʳ ʪʝʣʘ ʧʦʣʝʚʦʢ ʠʟ 

               ʈʘʡʦʥ 

ʇʦʢʘʟʘʪʝʣʴ 

ɿʫʙʮʦʚ-

ʩʢʠʡ 

ʂʘʣʠʥʠʥ

ʩʢʠʡ 

ʃʝʩʥʦʡ ʃʠʭʦʩʣʘ

ʚʣʴʩʢʠʡ 

ʅʝʣʠʜʦʚ

ʩʢʠʡ 

ʊʦʨʦʧʝʮ-

ʢʠʡ 

ʋʜʦʤʝʣʴ

ʩʢʠʡ 

ɺʝʩ ʪʝʣʘ 8,80 7,03 8,81 8,98 8,16 8,63 4,26 

ɼʣʠʥʘ ʪʝʣʘ 4,33 5,17 3,39 4,18 3,63 2,34 5,27 

ɼʣʠʥʘ ʭʚʦʩʪʘ 6,81 6,97 8,56 11,12 7,44 5,32 8,73 

ɺʳʩʦʪʘ ʫʭʘ 5,06 6,30 3,67 5,44 4,91 5,56 4,96 

ɼʣʠʥʘ ʩʪʫʧʥʠ 3,02 2,91 2,33 1,59 3,51 3,40 3,51 

ʀʥʜʝʢʩ ʭʚʦʩʪʘ 6,30 8,25 6,04 7,36 7,85 5,08 8,15 

ʀʥʜʝʢʩ ʫʭʘ 5,38 8,03 3,66 6,42 6,63 5,37 6,57 

ʀʥʜʝʢʩ ʩʪʫʧʥʠ 5,38 5,78 3,80 6,01 4,81 4,34 5,34 
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ʃʠʭʦʩʣʘʚʣʴʩʢʦʛʦ ʠ ʋʜʦʤʝʣʴʩʢʦʛʦ ʨʘʡʦʥʦʚ ï ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʠʟ 

ʊʦʨʦʧʝʮʢʦʛʦ ʠ ʅʝʣʠʜʦʚʩʢʦʛʦ ʨʘʡʦʥʦʚ ï ʩ ʜʨʫʛʦʡ. ʇʨʠ CD ʨʘʚʥʦʤ 1,28 

ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʜʚʫʭ ʢʨʠʚʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʪʜʝʣʷʝʪ ʧʨʠʤʝʨʥʦ 90% 

ʦʩʦʙʝʡ ʦʜʥʦʡ ʧʦʧʫʣʷʮʠʠ ʦʪ 90% ʦʩʦʙʝʡ ʜʨʫʛʦʡ ʧʦʧʫʣʷʮʠʠ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩ. 10. ʇʦʧʫʣʷʮʠʦʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠʟʤʝʥʯʠʚʦʩʪʠ (ʉV, %) ʵʢʩʪʝʨʴʝʨʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʨʳʞʝʡ ʧʦʣʝʚʢʠ ʠʟ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʦʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʇʨʠʟʥʘʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʦʨʷʜʢʝ ʫʤʝʥʴʰʝʥʠʷ ʠʭ ʟʥʘʯʝʥʠʡ.  
ʂʦʜʳ ʨʘʡʦʥʦʚ: ɿ ï ɿʫʙʮʦʚʩʢʠʡ, ʂ ï ʂʘʣʠʥʠʥʩʢʠʡ, ʃʩ ï ʃʝʩʥʦʡ,  

ʃʭ ï ʃʠʭʦʩʣʘʚʣʴʩʢʠʡ, ʅ ï ʅʝʣʠʜʦʚʩʢʠʡ, ʊ ï ʊʦʨʦʧʝʮʢʠʡ, ʋ ï ʋʜʦʤʝʣʴʩʢʠʡ 

 

ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩʝʨʠʡ ʠʟ ʅʝʣʠʜʦʚʩʢʦʛʦ ʠ 

ʊʦʨʦʧʝʮʢʦʛʦ ʨʘʡʦʥʦʚ ʩ ʧʦʧʫʣʷʮʠʝʡ ʠʟ ʃʠʭʦʩʣʘʚʣʴʩʢʦʛʦ ʨʘʡʦʥʘ 

ʟʥʘʯʝʥʠʷ CD (1,237 ʠ 1,274 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʩʦʦʪʚʝʪʩʪʚʫʶʪ 89% 

ʥʝʧʝʨʝʢʨʳʚʘʥʠʷ ʯʘʩʪʠʯʥʦ ʧʝʨʝʢʨʳʚʘʶʱʠʭʩʷ ʢʨʠʚʳʭ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ 

ʧʦʧʫʣʷʮʠʠ ʠʟ ʋʜʦʤʝʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʩ ʧʦʧʫʣʷʮʠʷʤʠ ʠʟ ʅʝʣʠʜʦʚʩʢʦʛʦ ʠ 

ʊʦʨʦʧʝʮʢʦʛʦ ʨʘʡʦʥʦʚ (ʟʥʘʯʝʥʠʷ CD ï 1,212 ʠ 1,238) ʧʨʦʮʝʥʪ 

ʥʝʧʝʨʝʢʨʳʚʘʥʠʷ ʩʦʩʪʘʚʠʣ 88 ʠ 89%. ɿʥʘʯʝʥʠʶ CD ʜʣʷ ʚʝʩʘ ʪʝʣʘ ʧʨʠ 

ʩʨʘʚʥʝʥʠʠ ʩʝʨʠʠ ʠʟ ʊʦʨʦʧʝʮʢʦʛʦ ʨʘʡʦʥʘ ʩ ʩʝʨʠʷʤʠ ʠʟ 

ʃʠʭʦʩʣʘʚʣʴʩʢʦʛʦ ʠ ʃʝʩʥʦʛʦ ʨʘʡʦʥʦʚ (1,295 ʠ 1,259) ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ 

90 ʠ 89% ʥʝʧʝʨʝʢʨʳʚʘʥʠʷ ʢʨʠʚʳʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʕʪʦ ʝʱʸ ʨʘʟ 

ʧʦʜʪʚʝʨʜʠʣʦ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʘʟʥʠʮʫ ʟʘʧʘʜʥʦʡ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ 

ʛʨʫʧʧ ʧʦʧʫʣʷʮʠʡ. 

ʉʨʘʚʥʠʚʘʷ ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ ʦ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʘʭ ʨʳʞʝʡ 

ʧʦʣʝʚʢʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩ ʧʨʦʤʝʨʘʤʠ 

ʟʚʝʨʴʢʦʚ, ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ 

ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʪʝʣʘ ʧʦʣʝʚʦʢ ʠʟ ʟʘʧʘʜʥʳʭ 

ʧʦʧʫʣʷʮʠʡ ʦʢʘʟʘʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʩʨʝʜʥʠʭ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʥʝ 

ʪʦʣʴʢʦ ʜʣʷ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʥʦ ʠ ʜʣʷ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ 
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ʥʝʣʠʜ-ʠʡ
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(ʅʝʣʠʜʦʚʩʢʠʡ ʨʘʡʦʥ) (ʪʘʙʣ. 11). ʇʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʳʝ ʠ 

ʤʠʥʠʤʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʙʣʠʟʢʠ ʢ ʜʘʥʥʳʤ ʜʣʷ ʩʝʚʝʨʘ ʠ ʟʘʧʘʜʘ 

ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ (ʪʘʙʣ. 12). 
ʊʘʙʣʠʮʘ 10 

ʂʦʵʬʬʠʮʠʝʥʪ ʨʘʟʣʠʯʠʷ ʨʘʟʤʝʨʦʚ ʠ ʧʨʦʧʦʨʮʠʡ ʪʝʣʘ 

ʚʟʨʦʩʣʳʭ ʨʳʞʠʭ ʧʦʣʝʚʦʢ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ (CD) 
               ʇʨʠʟʥʘʢʠ 

ʈʘʡʦʥʳ 
ɺʝʩ 

ɼʣʠʥʘ 

ʪʝʣʘ 

ɼʣʠʥʘ 

ʭʚʦʩʪʘ 
ɼʣʠʥʘ ʫʭʘ 

ɼʣʠʥʘ 

ʩʪʫʧʥʠ 

ʀʥʜʝʢʩ 

ʭʚʦʩʪʘ 

ʀʥʜʝʢʩ 

ʫʭʘ 

ʀʥʜʝʢʩ 

ʩʪʫʧʥʠ 

ɿʫʙʮʦʚʩʢʠʡ/ 
ʂʘʣʠʥʠʥʩʢʠʡ 

0,152 0,309 0,464 0,321 0,057 0,186 0,827 0,425 

ɿʫʙʮʦʚʩʢʠʡ/ 
ʃʝʩʥʦʡ 

0,661 0,175 0,119 0,346 0,089 0,135 0,710 0,534 

ɿʫʙʮʦʚʩʢʠʡ/ 
ʃʠʭʦʩʣʘʚʣʴʩʢʠʡ 

0,701 0,530 0,190 0,105 0,271 0,388 0,568 0,418 

ɿʫʙʮʦʚʩʢʠʡ/ 
ʅʝʣʠʜʦʚʩʢʠʡ 

0,395 0,644 0,220 0,949 0,304 0,415 0,449 0,146 

ɿʫʙʮʦʚʩʢʠʡ/ 
ʊʦʨʦʧʝʮʢʠʡ 

0,594 0,557 0,164 0,371 0,263 0,161 0,223 0,401 

ɿʫʙʮʦʚʩʢʠʡ/ 
ʋʜʦʤʝʣʴʩʢʠʡ 

0,132 0,581 0,232 0,376 0,009 0,478 0,736 0,624 

ʂʘʣʠʥʠʥʩʢʠʡ/ 
ʃʝʩʥʦʡ 

0,577 0,123 0,353 0,021 0,149 0,045 0,086 0,102 

ʂʘʣʠʥʠʥʩʢʠʡ/ 
ʃʠʭʦʩʣʘʚʣʴʩʢʠʡ 

0,623 0,226 0,586 0,144 0,210 0,488 0,047 0,073 

ʂʘʣʠʥʠʥʩʢʠʡ/ 
ʅʝʣʠʜʦʚʩʢʠʡ 

0,606 0,860 0,290 0,597 0,357 0,220 0,135 0,508 

ʂʘʣʠʥʠʥʩʢʠʡ/ 
ʊʦʨʦʧʝʮʢʠʡ 

0,819 0,822 0,761 0,097 0,220 0,035 0,371 0,768 

ʂʘʣʠʥʠʥʩʢʠʡ/ 
ʋʜʦʤʝʣʴʩʢʠʡ 

0,380 0,303 0,692 0,085 0,038 0,563 0,099 0,251 

ʃʝʩʥʦʡ/ 
ʃʠʭʦʩʣʘʚʣʴʩʢʠʡ 

0,046 0,418 0,265 0,210 0,440 0,518 0,033 0,012 

ʃʝʩʥʦʡ/ 
ʅʝʣʠʜʦʚʩʢʠʡ 

1,082 0,920 0,082 0,749 0,259 0,302 0,094 0,742 

ʃʝʩʥʦʡ/ 
ʊʦʨʦʧʝʮʢʠʡ 

1,259 0,884 0,275 0,102 0,379 0,016 0,443 1,083 

ʃʝʩʥʦʡ/ 
ʋʜʦʤʝʣʴʩʢʠʡ 

1,046 0,488 0,315 0,087 0,092 0,602 0,240 0,198 

ʃʠʭʦʩʣʘʚʣʴʩʢʠʡ/ 
ʅʝʣʠʜʦʚʩʢʠʡ 

1,120 1,237 0,351 0,809 0,632 0,734 0,100 0,575 

ʃʠʭʦʩʣʘʚʣʴʩʢʠʡ/ 
ʊʦʨʦʧʝʮʢʠʡ 

1,295 1,274 0,087 0,258 0,088 0,571 0,366 0,832 

ʃʠʭʦʩʣʘʚʣʴʩʢʠʡ/ 
ʋʜʦʤʝʣʴʩʢʠʡ 

1,098 0,111 0,010 0,256 0,233 0,105 0,163 0,170 

ʅʝʣʠʜʦʚʩʢʠʡ/ 
ʊʦʨʦʧʝʮʢʠʡ 

0,219 0,237 0,403 0,528 0,532 0,312 0,251 0,265 

ʅʝʣʠʜʦʚʩʢʠʡ/ 
ʋʜʦʤʝʣʴʩʢʠʡ 

0,398 1,212 0,416 0,578 0,292 0,797 0,260 0,803 

ʊʦʨʦʧʝʮʢʠʡ/ 
ʋʜʦʤʝʣʴʩʢʠʡ 

0,661 1,238 0,116 0,018 0,236 0,657 0,538 1,088 
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ɼʣʷ ʨʳʞʝʡ ʧʦʣʝʚʢʠ ʠʟʚʝʩʪʥʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʨʘʟʤʝʨʦʚ ʧʦ ʛʦʜʘʤ, 

ʟʘʚʠʩʷʱʘʷ ʦʪ ʢʦʨʤʦʚʳʭ ʫʩʣʦʚʠʡ. ʈʘʟʥʠʮʘ ʩʨʝʜʥʠʭ ʚ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ 

ʧʦʧʫʣʷʮʠʠ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 7 ʤʤ (ɽʚʨʦʧʝʡʩʢʘʷ ʨʳʞʘʷ ʧʦʣʝʚʢʘ, 1981). 

ɺʦʟʤʦʞʥʦ, ʠʤʝʥʥʦ ʩ ʫʣʫʯʰʝʥʠʝʤ ʢʦʨʤʦʚʳʭ ʫʩʣʦʚʠʡ ʩʚʷʟʘʥʦ 

ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʧʦʣʝʚʦʢ ʚ 1999 ʛ ʠ 2000 ʛ. ɺʝʩʥʘ 1999 ʛ. 

ʦʪʣʠʯʘʣʘʩʴ ʨʘʥʥʠʤ ʧʦʪʝʧʣʝʥʠʝʤ, ʘ ʣʝʪʦ ï ʚʳʩʦʢʦʡ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚʦ ʚʪʦʨʫʶ ʠ ʪʨʝʪʴʶ ʜʝʢʘʜʳ ʘʧʨʝʣʷ 

ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʙʳʣʘ ʥʘ 4 ï 7
0
 ʚʳʰʝ ʥʦʨʤʳ ʜʣʷ 

ʜʘʥʥʦʛʦ ʧʝʨʠʦʜʘ, ʘ ʚ ʠʶʥʝ ʠ ʠʶʣʝ ʧʦʩʣʝ ʧʝʨʠʦʜʘ ʤʘʡʩʢʦʛʦ 

ʧʦʭʦʣʦʜʘʥʠʷ ʫʩʪʘʥʦʚʠʣʘʩʴ ʦʯʝʥʴ ʞʘʨʢʘʷ ʧʦʛʦʜʘ, ʢʦʛʜʘ ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʙʳʣʘ ʚʳʰʝ ʥʦʨʤʳ ʥʘ 5 ï 7
0
 ʚ ʠʶʥʝ ʠ 4

0
 ï ʚ ʠʶʣʝ. ɺ 2000 ʛ. 

ʭʦʜ ʪʝʤʧʝʨʘʪʫʨ ʚ ʃʠʭʦʩʣʘʚʣʴʩʢʦʤ ʨʘʡʦʥʝ ʙʳʣ ʩʭʦʜʝʥ ʩ 

ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʢʨʠʚʳʤʠ ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ ʚ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʨʘʡʦʥʘʭ, ʦʩʦʙʝʥʥʦ ʙʳʣʠ ʙʣʠʟʢʠ ʟʥʘʯʝʥʠʷ ʘʧʨʝʣʴʩʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

 
ʊʘʙʣʠʮʘ 11 

ʃʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʨʳʞʠʭ ʧʦʣʝʚʦʢ (ʚ ʤʤ) ʠʟ ʨʘʡʦʥʦʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ 

ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 
                    ʇʦʢʘʟʘʪʝʣʴ 

ʆʙʣʘʩʪʴ/ʨʘʡʦʥ 
ɼʣʠʥʘ ʪʝʣʘ 

ɼʣʠʥʘ 

ʭʚʦʩʪʘ 

ɼʣʠʥʘ ʟʘʜʥʝʡ 

ʩʪʫʧʥʠ 

ɺʳʩʦʪʘ 

ʫʭʘ 

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 

(ʄ. g. glareolus)* 
100+1,68 45+1,33 17+0,22 14+0,30 

ʉʤʦʣʝʥʩʢʘʷ ʦʙʣʘʩʪʴ 

(ʄ. g. glareolus)* 
97+1,13 50+1,08 17+0,32 13+0,23 

ʂʘʣʠʥʠʥʩʢʘʷ ʦʙʣʘʩʪʴ (ʄ. 

g. suecicus)* 
102+1,69 51+0,29 17+0,26 14+0,23 

ɺʦʣʦʛʦʜʩʢʘʷ ʦʙʣʘʩʪʴ 

(ʄ. g. suecicus)* 
100+0,93 47+0,47 17+0,14 14+0,21 

ʗʨʦʩʣʘʚʩʢʘʷ ʦʙʣʘʩʪʴ 

(ʄ. g. suecicus)* 
99+0,82 43+0,61 17+0,18 14+0,23 

ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʊʦʨʦʧʝʮʢʠʡ ʨʘʡʦʥ** 
109,8+0,89 50,0+0,63 17,2+0,14 13,7+0,21 

ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʅʝʣʠʜʦʚʩʢʠʡ ʨʘʡʦʥ 
109,9+0,80 48,1+0,69 17,6+0,15 14,1+0,16 

ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ, 

ɿʫʙʮʦʚʩʢʠʡ ʨʘʡʦʥ 
106,5+0,65 49,6+0,46 17,3+0,07 13,0+0,09 

ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʂʘʣʠʥʠʥʩʢʠʡ ʨʘʡʦʥ 
102,9+0,95 46,7+0,73 17,4+0,09 13,4+0,22 

ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʃʠʭʦʩʣʘʚʣʴʩʢʠʡ ʨʘʡʦʥ 
102,0+1,97 49,9+1,50 17,4+0,13 13,3+0,25 

ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʃʝʩʥʦʡ ʨʘʡʦʥ 
102,2+0,85 46,8+1,05 17,5+0,11 

13,3+0,13 

 

ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʋʜʦʤʝʣʴʩʢʠʡ ʨʘʡʦʥ 
100,6+1,18 50,1+0,72 17,5+0,11 13,4+0,16 

ʇʨʠʤʝʯʘʥʠʝ: *ʃʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ (ɽʚʨʦʧʝʡʩʢʘʷ ʨʳʞʘʷ ʧʦʣʝʚʢʘ,1981). * ʘʚʪʦʨʩʢʠʝ 

ʜʘʥʥʳʝ (ʙʝʟ ʨʘʟʜʝʣʝʥʠʷ ʧʦ ʧʦʣʫ). 
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ʊʘʙʣʠʮʘ 12 

ʂʨʘʡʥʠʝ ʚʝʣʠʯʠʥʳ ʜʣʠʥʳ ʪʝʣʘ ʨʳʞʠʭ ʧʦʣʝʚʦʢ 

ʨʘʟʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʧʦʧʫʣʷʮʠʡ (ʚ ʤʤ) 

ʆʙʣʘʩʪʴ/ʨʘʡʦʥ min max 

ɹʨʝʩʪʩʢʘʷ ʦʙʣʘʩʪʴ* 84 115 

ʊʫʣʴʩʢʘʷ ʦʙʣʘʩʪʴ* 90 115 

ʂʘʨʝʣʠʷ* 91 112 

ɺʦʣʦʛʦʜʩʢʘʷ ʦʙʣʘʩʪʴ*  110 

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ*  127 

ʂʠʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ*  109 

ʊʚʝʨʩʢʘʷ ʦʙʣ., ʊʦʨʦʧʝʮʢʠʡ ʨ-ʦʥ 104 111 

ʊʚʝʨʩʢʘʷ ʦʙʣ., ʅʝʣʠʜʦʚʩʢʠʡ ʨ-ʦʥ 103 114 

ʊʚʝʨʩʢʘʷ ʦʙʣ., ɿʫʙʮʦʚʩʢʠʡ ʨ-ʦʥ 93 114 

ʊʚʝʨʩʢʘʷ ʦʙʣ., ʂʘʣʠʥʠʥʩʢʠʡ ʨ-ʦʥ 92 108 

ʊʚʝʨʩʢʘʷ ʦʙʣ., ʃʠʭʦʩʣʘʚʣʴʩʢ. ʨ-

ʦʥ 
95 105 

ʊʚʝʨʩʢʘʷ ʦʙʣ., ʃʝʩʥʦʡ ʨ-ʦʥ 98 109 

ʊʚʝʨʩʢʘʷ ʦʙʣ., ʋʜʦʤʝʣʴʩʢʠʡ ʨ-ʦʥ 90 110 

ʇʨʠʤʝʯʘʥʠʝ: *  ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ (ɽʚʨʦʧʝʡʩʢʘʷ ʨʳʞʘʷ ʧʦʣʝʚʢʘ,1981). 

 

ɺʩʣʝʜʩʪʚʠʝ ʦʩʦʙʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ 1999 ʠ 2000 ʛʛ. ʚʝʩʥʦʡ 

ʥʘʙʣʶʜʘʣʘʩʴ ʨʘʥʥʷʷ ʠ ʦʙʠʣʴʥʘʷ ʚʝʛʝʪʘʮʠʷ ʨʘʩʪʝʥʠʡ, ʯʪʦ ʤʦʛʣʦ 

ʧʦʟʚʦʣʠʪʴ ʧʝʨʝʟʠʤʦʚʘʚʰʠʤ ʧʦʣʝʚʢʘʤ ʨʘʥʴʰʝ ʦʙʳʯʥʦʛʦ ʨʘʩʰʠʨʠʪʴ 

ʢʦʨʤʦʚʫʶ ʙʘʟʫ ʠ ʧʨʠʩʪʫʧʠʪʴ ʢ ʨʘʟʤʥʦʞʝʥʠʶ, ʩ ʯʝʤ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʩʚʷʟʘʥʦ 

ʩʝʟʦʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʪʝʣʘ (ɽʚʨʦʧʝʡʩʢʘʷ ʨʳʞʘʷ ʧʦʣʝʚʢʘ, 1981). 

ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ (ɽʚʨʦʧʝʡʩʢʘʷ ʨʳʞʘʷ ʧʦʣʝʚʢʘ, 1981) 

ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʜʣʠʥʳ ʪʝʣʘ ʩʝʚʝʨʥʦʛʦ ʧʦʜʚʠʜʘ ʨʳʞʝʡ ʧʦʣʝʚʢʠ (ʄ. g. 

suecicus) ʚ ʧʨʝʜʝʣʘʭ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʝʛʦ ʘʨʝʘʣʘ (ʥʘ ʧʨʠʤʝʨʝ ʂʘʣʠʥʠʥʩʢʦʡ 

(ʥʳʥʝ ʊʚʝʨʩʢʦʡ), ɺʦʣʦʛʦʜʩʢʦʡ ʠ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʝʡ): ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʩ 

ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʦʪʤʝʯʘʣʦʩʴ ʥʝʢʦʪʦʨʦʝ ʫʤʝʥʴʰʝʥʠʝ 

ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ ʟʚʝʨʴʢʦʚ. ʅʘʰʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʵʪʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 

ʧʦʜʪʚʝʨʜʠʣʘʩʴ, ʚʧʣʦʪʴ ʜʦ ʩʭʦʜʩʪʚʘ ʢʨʘʡʥʠʭ ʟʥʘʯʝʥʠʡ ʠ ʩʨʝʜʥʝʡ ʜʣʠʥʳ 

ʪʝʣʘ ʥʘ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ʊʘʢ, ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʪʝʣʘ ʧʦʣʝʚʦʢ 

ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ï 100+0,93, ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʘ ʩʦ ʩʨʝʜʥʝʡ 
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ʚʝʣʠʯʠʥʦʡ ʜʘʥʥʦʛʦ ʧʨʦʤʝʨʘ ʫ ʧʦʣʝʚʦʢ ʠʟ ʋʜʦʤʝʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʊʚʝʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ï 100,6+1,18 ʠ ʙʣʠʟʢʘ ʢ ʩʨʝʜʥʝʡ ʜʣʠʥʝ ʪʝʣʘ, ʧʦʣʫʯʝʥʥʦʡ ʚ 

ʃʝʩʥʦʤ ʨʘʡʦʥʝ ï 102,2+0,85. ʄʘʢʩʠʤʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʟʚʝʨʴʢʦʚ 

ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣʘʩʪʠ (110 ʤʤ) ʪʘʢʞʝ ʩʦʚʧʘʣʠ ʩ ʤʘʢʩʠʤʫʤʦʤ ʚ 

ʋʜʦʤʝʣʴʩʢʦʤ ʨʘʡʦʥʝ (110 ʤʤ) ʠ ʙʣʠʟʢʠ ʢ ʪʘʢʦʚʳʤ ʜʣʷ ʃʝʩʥʦʛʦ ʨʘʡʦʥʘ 

(109 ʤʤ). 

ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʚʝʣʠʯʠʥʳ ʩʨʝʜʥʝʡ ʜʣʠʥʳ ʭʚʦʩʪʘ ʠ ʫʭʘ ʜʣʷ 

ʨʳʞʠʭ ʧʦʣʝʚʦʢ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ, ʦʪʤʝʯʘʝʤʳʭ ʚ 

ʣʠʪʝʨʘʪʫʨʝ ʤʠʥʠʤʘʣʴʥʳʭ ʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʜʘʥʥʳʭ 

ʧʨʦʤʝʨʦʚ, ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʷʩʴ ʦʪ ʥʠʭ. ʊʦʣʴʢʦ ʩʨʝʜʥʷʷ ʜʣʠʥʘ 

ʩʪʫʧʥʠ ʧʦʣʝʚʦʢ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʥʘʰʠʤ ʤʘʪʝʨʠʘʣʘʤ ʧʨʝʚʳʰʘʝʪ 

ʜʣʠʥʫ ʩʪʫʧʥʠ ʧʦʣʝʚʦʢ ʩ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʩʨʝʜʥʝʤ ʥʘ 0,4 

ʤʤ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʟʚʝʨʴʢʦʚ (ʪʘʙʣ. 11ï12). 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦʜʚʦʜʷ ʢʨʘʪʢʠʡ ʠʪʦʛ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʰʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʧʫʣʷʮʠʦʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʤʝʨʦʚ ʠ ʧʨʦʧʦʨʮʠʡ 

ʪʝʣʘ ʨʳʞʝʡ ʧʦʣʝʚʢʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʪʤʝʪʠʤ, ʯʪʦ ʜʣʷ ʨʷʜʘ 

ʧʦʧʫʣʷʮʠʡ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʥʘʣʠʯʠʝ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ ʧʦ 

ʜʣʠʥʝ ʪʝʣʘ ʠ ʭʚʦʩʪʘ, ʧʦʜʪʚʝʨʞʜʝʥʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ 

ʙʦʣʴʰʠʤʠ ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʵʪʠʭ ʣʠʥʝʡʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʫ ʩʘʤʦʢ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʘʤʮʘʤʠ. ʇʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʩʝʨʠʡ 

ʨʳʞʠʭ ʧʦʣʝʚʦʢ ʧʦʣʦʚʳʝ ʨʘʟʣʠʯʠʷ ʧʨʦʧʦʨʮʠʡ ʪʝʣʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ 

ʧʦʜʪʚʝʨʜʠʣʠʩʴ. ɼʣʠʥʘ ʪʝʣʘ ï ʧʨʦʤʝʨ, ʧʦ ʢʦʪʦʨʦʤʫ ʙʳʣʠ ʦʪʤʝʯʝʥʳ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʦʪʣʠʯʠʷ ʟʚʝʨʴʢʦʚ ʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʦʧʫʣʷʮʠʡ. ʇʦ 

ʜʘʥʥʦʤʫ ʵʢʩʪʝʨʴʝʨʥʦʤʫ ʧʨʠʟʥʘʢʫ ʧʦʧʫʣʷʮʠʠ ʨʘʟʜʝʣʠʣʠʩʴ ʥʘ ʟʘʧʘʜʥʫʶ 

ï ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʟʚʝʨʴʢʠ ʠʟ ʊʦʨʦʧʝʮʢʦʛʦ, ʅʝʣʠʜʦʚʩʢʦʛʦ ʨ-ʥʦʚ, ʠ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʫʶ ï ʧʦʣʝʚʢʠ ʩ ʤʝʥʴʰʠʤʠ ʨʘʟʤʝʨʘʤʠ ʪʝʣʘ ʠʟ 

ʂʘʣʠʥʠʥʩʢʦʛʦ, ʃʠʭʦʩʣʘʚʣʴʩʢʦʛʦ, ʃʝʩʥʦʛʦ ʠ ʋʜʦʤʝʣʴʩʢʦʛʦ ʨ-ʥʦʚ, 

ʛʨʫʧʧʳ ʧʦʧʫʣʷʮʠʡ, ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʢʦʪʦʨʳʭ ʧʦʣʫʯʝʥʳ ʚʳʩʦʢʠʝ 

ʫʨʦʚʥʠ ʟʥʘʯʠʤʦʩʪʠ ʦʪʣʠʯʠʡ. ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʪʝʣʘ ʧʦʣʝʚʦʢ ʠʟ 

ɿʫʙʮʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʠʤʝʝʪ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʟʥʘʯʝʥʠʝ ʤʝʞʜʫ 

ʚʝʣʠʯʠʥʘʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʦʤʝʨʘ ʫ ʟʚʝʨʴʢʦʚ ʠʟ ʟʘʧʘʜʥʳʭ 

ʨʘʡʦʥʦʚ ï ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʠ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ 

ʨʘʡʦʥʦʚ ï ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʪʣʠʯʠʷ ʦʪ ʢʦʪʦʨʳʭ ʧʦʜʪʚʝʨʜʠʣʠʩʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ. ʅʘʠʤʝʥʝʝ ʠʟʤʝʥʯʠʚʳʡ ʤʝʪʨʠʯʝʩʢʠʡ ʧʨʠʟʥʘʢ ʫ ʨr ʞʠʭ 

ʧʦʣʝʚʦʢ, ʦʙʠʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ï ʜʣʠʥʘ ʩʪʫʧʥʠ, 

ʚʚʠʜʫ ʯʝʛʦ ʥʘʙʣʶʜʘʶʱʠʝʩʷ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʩʝʨʠʡ ʧʦʣʝʚʦʢ ʧʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʣʠʥʝ ʩʪʫʧʥʠ ʦʙʫʩʣʦʚʣʝʥʳ ʧʦʧʫʣʷʮʠʦʥʥʳʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʜʣʠʥʳ ʪʝʣʘ. ɺ ʮʝʣʦʤ ʜʣʷ ʦʩʪʘʣʴʥʳʭ 

ʵʢʩʪʝʨʴʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ ʥʝ ʧʨʦʩʣʝʞʠʚʘʣʠʩʴ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ. ɺʩʝ ʦʙʥʘʨʫʞʝʥʥʳʝ 

ʨʘʟʣʠʯʠʷ ʨʘʟʤʝʨʦʚ ʠ ʧʨʦʧʦʨʮʠʡ ʪʝʣʘ ʨʳʞʠʭ ʧʦʣʝʚʦʢ ʠʟ ʨʘʟʥʳʭ 

ʨʘʡʦʥʦʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝ ʜʦʩʪʠʛʣʠ ʫʨʦʚʥʷ ʧʦʜʚʠʜʦʚʳʭ ʠ ʷʚʣʷʶʪʩʷ 

ʧʦʧʫʣʷʮʠʦʥʥʳʤʠ. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʭʦʜʩʪʚʦ ʦʩʥʦʚʥʳʭ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʠʥʳ ʪʝʣʘ ʨʳʞʠʭ ʧʦʣʝʚʦʢ ʠʟ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ 

ʨʘʡʦʥʦʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ï ʃʝʩʥʦʛʦ, ʋʜʦʤʝʣʴʩʢʦʛʦ ʠ 

ʃʠʭʦʩʣʘʚʣʴʩʢʦʛʦ, ʩ ʪʘʢʦʚʳʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ 

ʠʩʪʦʯʥʠʢʘʭ ʜʣʷ ʩʝʚʝʨʥʦʛʦ ʧʦʜʚʠʜʘ ʨʳʞʝʡ ʧʦʣʝʚʢʠ (Myodes glareolus 

suecicus Miller) ʚ ʧʨʝʜʝʣʘʭ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʝʛʦ ʘʨʝʘʣʘ. 
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VARIABILITY  OF SOME EXTERIOR  FEATURES  

OF MYODES GLAREOLUS SCHREBER INHABITING   

THE TVER REGION 
 

A.A. Emelyanova 
Tver State University, Tver 

 

In the study of population characteristics of the size and body proportions of 

the red vole living in the Tver region, for some of the 7 samples considered, 

the presence of sexual dimorphism along the length of the body and tail was 

registered. The most pronounced differences in animals were observed in 

body length: according to this exterior feature, two groups of populations 

can be distinguished, which are compared with high levels of significance of 

differences - western (larger animals) and northeastern (voles with smaller 

bodies). Foot length is the least variable metric feature in red voles living in 

the Tver region; for other exterior features, certain patterns of geographical 

variability were not observed. Examination of the taxonomic significance of 

population differences in the applied morphological indicators using the CD 

difference coefficient showed that all the detected differences did not reach 

the level of subspecies and are populational. The meanings of the mean and 

extreme body length values of red voles from the north-eastern regions of 

the Tver region were similar to those presented in the literature for the 

northern subspecies of red voles (M. gl. Suecicus Miller) within the western 

part of its range. 

Keywords: Myodes glareolus, population, variability, linear dimensions, 

body proportions, Tver region. 
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ʈɸʉʇʈʆʉʊʈɸʅɽʅʀɽ, ʏʀʉʃɽʅʅʆʉʊʔ, ɹʀʆʃʆɻʀʗ ʀ 

ʕʂʆʃʆɻʀʗ ʋʗɿɺʀʄʓʍ ɺʀɼʆɺ ʈʋʂʆʂʈʓʃʓʍ 

(CHIROPTERA,  VESPERTILIONIDAE),  ʆɹʀʊɸʖʑʀʍ ʅɸ 

ʊɽʈʈʀʊʆʈʀʀ ʊɺɽʈʉʂʆʁ ʆɹʃɸʉʊʀ: ʋʐɸʅ ɹʋʈʓʁ 

(PLECOTUS AURITUS LINNAEUS,  1758) 
 

ɸ.ɸ. ɽʤʝʣʴʷʥʦʚʘ, ɽ.ɸ. ʍʨʠʩʪʝʥʢʦ, ɸ.ʉ. ɺʦʣʢʦʚʘ, ɸ.ʄ. ʂʫʣʘʛʠʥ, 

ɽ.ɸ. ɺʠʥʦʛʨʘʜʦʚʘ, ɺ.ɸ. ʄʘʢʩʠʤʦʚʘ 
ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʊʚʝʨʴ 

 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʤʘʪʝʨʠʘʣʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ 2010-2021ʛʛ. 

ʧʨʠʚʦʜʷʪʩʷ ʩʚʝʜʝʥʠʷ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ, ʯʠʩʣʝʥʥʦʩʪʠ, ʙʠʦʣʦʛʠʠ ʠ 

ʵʢʦʣʦʛʠʠ ʫʰʘʥʘ ʙʫʨʦʛʦ Plecotus auritus (Linnaeus, 1758), ʦʙʠʪʘʶʱʝʛʦ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʚʥʝʩʝʥʠʝ ʜʘʥʥʦʛʦ ʚʠʜʘ ʚ 

ʩʧʠʩʦʢ ʨʝʛʠʦʥʘʣʴʥʦʡ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʩʦ ʩʪʘʪʫʩʦʤ çʨʝʜʢʠʡ ʚʠʜè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʪʫʯʠʝ ʤʳʰʠ, ʨʫʢʦʢʨʳʣʳʝ, ʫʰʘʥ ʙʫʨʳʡ, Plecotus 

auritus, ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʨʘʩʥʘʷ ʢʥʠʛʘ. 

 

ɺʚʝʜʝʥʠʝ. ʈʘʥʝʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʤʘʪʝʨʠʘʣʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ 2010-2020ʛʛ. ʥʘʤʠ ʧʨʠʚʦʜʠʣʠʩʴ ʩʚʝʜʝʥʠʷ ʧʦ 

ʤʦʨʬʦʣʦʛʠʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ, ʯʠʩʣʝʥʥʦʩʪʠ, ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ 

ʜʚʫʭ ʫʷʟʚʠʤʳʭ ʚʠʜʦʚ ʨʫʢʦʢʨʳʣʳʭ, ʦʙʠʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ: ʧʨʫʜʦʚʦʡ ʥʦʯʥʠʮʳ (Myotis dasycneme Boie, 1825), 

ʥʦʯʥʠʮʳ ʅʘʪʪʝʨʝʨʘ (Myotis nattereri Kuhl, 1817) (ɽʤʝʣʴʷʥʦʚʘ ʠ ʜʨ., 

2020ʘ, 2020ʙ, 2020ʚ). ɺ ʩʚʝʪʝ ʛʦʪʦʚʷʱʝʛʦʩʷ ʪʨʝʪʴʝʛʦ ʠʟʜʘʥʠʷ ʂʨʘʩʥʦʡ 

ʢʥʠʛʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʨʦʜʦʣʞʝʥʠʝ 

ʮʠʢʣʘ ʩʪʘʪʝʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ ʚʠʜʦʚ, ʧʨʝʜʣʘʛʘʝʤʳʭ 

ʢ ʚʥʝʩʝʥʠʶ ʚ ʦʩʥʦʚʥʦʡ ʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʡ ʩʧʠʩʢʠ. ʅʘʩʪʦʷʱʘʷ ʩʪʘʪʴʷ 

ʧʦʩʚʷʱʝʥʘ ʪʘʢʦʤʫ ʚʠʜʫ, ʢʘʢ ʫʰʘʥ ʙʫʨʳʡ Plecotus auritus (Linnaeus, 

1758) (Pl. auritus), ʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʘʥʘʣʠʟʝ ʤʘʪʝʨʠʘʣʦʚ, ʩʦʙʨʘʥʥʳʭ ʚ 

ʭʦʜʝ ʧʦʣʝʚʳʭ ʠʟʳʩʢʘʥʠʡ ʚ ʣʝʪʥʠʭ ʠ ʟʠʤʥʠʭ ʤ ʝʩʪʘʭ ʦʙʠʪʘʥʠʷ ʩ ʠʶʣʷ 

2010 ʧʦ ʜʝʢʘʙʨʴ 2021 ʛ. ʕʪʘ ʣʝʪʫʯʘʷ ʤʳʰʴ ʟʘʥʝʩʝʥʘ ʚ ʂʨʘʩʥʳʝ ʢʥʠʛʠ 

ʥʝʢʦʪʦʨʳʭ ʩʦʧʨʝʜʝʣʴʥʳʭ ʦʙʣʘʩʪʝʡ: ʉʤʦʣʝʥʩʢʦʡ (1997), ɺʦʣʦʛʦʜʩʢʦʡ 

(2010), ʠ ʗʨʦʩʣʘʚʩʢʦʡ (2004), ʩʦ ʩʪʘʪʫʩʦʤ 4 ï ʤʘʣʦʠʟʫʯʝʥʥʳʡ ʚʠʜ ʩ 

ʩʦʢʨʘʱʘʶʱʝʡʩʷ ʯʠʩʣʝʥʥʦʩʪʴʶ. ʉʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ï ʚ 2019ʛ., 

ʫʰʘʥ ʙʫʨʳʡ ʙʳʣ ʚʢʣʶʯʝʥ ʚ ʂʨʘʩʥʳʡ ʩʧʠʩʦʢ ʚʠʜʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ 

ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʄʉʆʇ ʩʦ ʩʪʘʪʫʩʦʤ ï ʚʳʟʳʚʘʶʱʠʝ ʥʘʠʤʝʥʴʰʝʝ 

ʙʝʩʧʦʢʦʡʩʪʚʦ (Gazaryan at al., 2020). ɺʠʜ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʟʘʱʠʪʦʡ 

ɹʝʨʥʩʢʦʡ ʢʦʥʚʝʥʮʠʠ (ʇʨʠʣʦʞʝʥʠʝ 2), ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ 

É ɽʤʝʣʴʷʥʦʚʘ ɸ.ɸ., ʍʨʠʩʪʝʥʢʦ ɽ.ɸ., 
    ɺʦʣʢʦʚʘ ɸ.ʉ., ʂʫʣʘʛʠʥ ɸ.ʄ., 
    ɺʠʥʦʛʨʘʜʦʚʘ ɽ.ɸ., ʄʘʢʩʠʤʦʚʘ ɺ.ɸ., 

    2022 
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ʦʭʨʘʥʷʝʪʩʷ ʧʦ ʉʦʛʣʘʰʝʥʠʶ 1991 ʛ. ʦ ʩʦʭʨʘʥʝʥʠʠ ʧʦʧʫʣʷʮʠʡ 

ʝʚʨʦʧʝʡʩʢʠʭ ʨʫʢʦʢʨʳʣʳʭ (EUROBATS) (Agreementé, 1994). 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ 

ʠʟʫʯʝʥʠʷ ʨʫʢʦʢʨʳʣʳʭ: ʤʘʨʰʨʫʪʥʳʡ ʠ ʩʪʘʮʠʦʥʘʨʥʳʡ ʘʢʫʩʪʠʯʝʩʢʠʡ 

ʤʦʥʠʪʦʨʠʥʛ, ʦʪʣʦʚ ʧʘʫʪʠʥʥʳʤʠ ʩʝʪʷʤʠ ʠ ʤʦʙʠʣʴʥʦʡ ʣʦʚʫʰʢʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ɹʦʨʠʩʝʥʢʦ, ʠʟʫʯʝʥʠʝ ʟʠʤʥʠʭ ʫʙʝʞʠʱ ʚ ʉʪʘʨʠʮʢʦʤ 

ʨʘʡʦʥʝ ʠ ʧʦʠʩʢ ʣʝʪʥʠʭ ʜʥʝʚʥʳʭ ʫʙʝʞʠʱ, ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʤʦʨʬʦʤʝʪʨʠʷ. 

ʄʝʪʦʜ ʤʘʨʰʨʫʪʥʦʛʦ ʵʭʦʣʦʢʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʟʨʘʙʦʪʘʥ 

ʭʠʨʦʧʪʝʨʦʣʦʛʘʤʠ ʃʦʥʜʦʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʟʦʦʣʦʛʠʠ, ʋʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ 

ʢʦʣʣʝʜʞʘ ʃʦʥʜʦʥʘ ʠ ʙʨʠʪʘʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʟʘʱʠʪʝ ʣʝʪʫʯʠʭ 

ʤʳʰʝʡ ï Bat Conservation Trust (Russ et al., 2003, 2005; Jones et al., 

2013). ʄʝʪʦʜʠʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʈʦʩʩʠʠ ʩ 2009 ʛ. (ɻʦʨʙʘʯʝʚ, 2011). 

ʉʙʦʨ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʩʷ ʧʨʠ ʧʦʤʦʱʠ ʟʘʢʣʘʜʢʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ 

ʪʨʘʥʩʝʢʪ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʦʢʦʣʦ 40 ʢʤ ʢʘʞʜʘʷ (ɻʦʨʙʘʯʝʚ, 2011; 

ɽʤʝʣʴʷʥʦʚʘ, ʍʨʠʩʪʝʥʢʦ, 2013; ɽʤʝʣʴʷʥʦʚʘ ʠ ʜʨ., 2014; ʍʨʠʩʪʝʥʢʦ, 

2015ʘ, 2015ʙ; ɽʤʝʣʴʷʥʦʚʘ ʠ ʜʨ., 2016; ɽʤʝʣʴʷʥʦʚʘ, ʍʨʠʩʪʝʥʢʦ, 2017ʘ, 

2017ʙ; Walters et al., 2012, 2013; Jones et al., 2013). ɺʩʝʛʦ ʚ ʧʝʨʠʦʜ 

2010ï2015 ʛʛ. ʙʳʣʦ ʧʨʦʣʦʞʝʥʦ 16 ʤʘʨʰʨʫʪʦʚ ʚ 16 ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʨʘʡʦʥʘʭ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʦʚʝʨʰʝʥʦ 78 ʧʦʚʪʦʨʦʚ ʤʘʨʰʨʫʪʦʚ, ʦʙʱʘʷ 

ʜʣʠʥʘ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʠʣʘ 3135 ʢʤ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʩʠʛʥʘʣʳ 1478 

ʦʩʦʙʝʡ. ɺʩʝʛʦ ʨʘʩʰʠʬʨʦʚʘʥʦ ʦʢʦʣʦ 129 ʯʘʩʦʚ ʘʫʜʠʦʟʘʧʠʩʠ. 

ɿʚʫʢʦʚʳʝ ʩʠʛʥʘʣʳ ʣʝʪʫʯʠʭ ʤʳh ʝʡ ʟʘʧʠʩʳʚʘʣʠʩʴ ʧʨʠ ʧʦʤʦʱʠ 

bat-ʜʝʪʝʢʪʦʨʘ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʧʦ ʚʨʝʤʝʥʠ Tranquility Transect ʥʘ ʢʘʨʪʫ 

ʧʘʤʷʪʠ ʟʚʫʢʦʟʘʧʠʩʳʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ZOOM H2. ʈʘʩʰʠʬʨʦʚʢʘ 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤ 

BatSound ʠ Sonobat (Szewczak, 2010). ʋʢʘʟʘʥʥʳʝ ʭʠʨʦʧʪʝʨʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʦʛʨʘʤʤʳ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʠʩʢʘ ʥʘ ʟʚʫʢʦʚʦʡ ʜʦʨʦʞʢʝ 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʨʫʢʦʢʨʳʣʳʭ, ʧʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʘʷ ʪʦʯʥʦʩʪʴ ʚʠʜʦʚʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʚʦʟʤʦʞʥʘ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ Sonobat ï ʵʪʘ ʧʨʦʛʨʘʤʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʨʘʩʧʦʟʥʘʝʪ ʠ ʩʦʨʪʠʨʫʝʪ ʩʠʛʥʘʣʳ, ʢʦʪʦʨʳʝ ʜʘʣʝʝ ʦʙʨʘʙʘʪʳʚʘʝʪ ʜʣʷ 

ʠʟʚʣʝʯʝʥʠʷ ʰʝʩʪʠ ʜʝʩʷʪʢʦʚ ʧʘʨʘʤʝʪʨʦʚ, ʦʧʠʩʳʚʘʶʱʠʭ ʯʘʩʪʦʪʥʦ-

ʚʨʝʤʝʥʥʳʝ ʠ ʘʤʧʣʠʪʫʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʚʫʢʘ (Walters et al., 2013). 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʥʘ ʦʩʥʦʚʝ 

ʦʧʨʝʜʝʣʠʪʝʣʷ ʝʚʨʦʧʝʡʩʢʠʭ ʚʠʜʦʚ ʨʫʢʦʢʨʳʣʳʭ ʧʦ ʟʚʫʢʦʚʳʤ ʩʠʛʥʘʣʘʤ, 

ʜʣʷ ʦʙʫʯʝʥʠʷ ʢʦʪʦʨʦʡ ʟʘʛʨʫʞʘʣʠʩʴ 15858 ʵʪʘʣʦʥʥʳʭ ʟʚʫʢʦʚʳʭ 

ʩʠʛʥʘʣʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 34 ʚʠʜʘʤ ʨʫʢʦʢʨʳʣʳʭ ɽʚʨʦʧʳ (Walters et al., 

2012). ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʣʠʯʘʝʪʩ ̫ ʫ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ 

ʨʫʢʦʢʨʳʣʳʭ. ɺ ʯʘʩʪʥʦʩʪʠ, ʩʪʝʧʝʥʴ ʢʦʨʨʝʢʪʥʦʩʪʠ ʚʠʜʦʚʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʫʰʘʥʘ ʙʫʨʦʛʦ ʜʦʩʪʠʛʘʝʪ 90,9% (Walters et al., 2012, 

2013; Jones et al., 2013). ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʵʭʦʣʦʢʘʮʠʦʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʚʝʣʦ ʢ ʧʦʥʠʤʘʥʠʶ, ʯʪʦ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʩʠʛʥʘʣʳ 

ʣʝʪʫʯʠʭ ʤʳʰʝʡ ʤʦʛʫʪ ʠʤʝʪʴ ʥʝ ʪʦʣʴʢʦ ʤʝʞʚʠʜʦʚʳʝ ʨʘʟʣʠʯʠʷ, ʥʦ 
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ʪʘʢʞʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʯʪʦ ʪʨʝʙʫʝʪ 

ʪʦʥʢʦʡ ʥʘʩʪʨʦʡʢʠ ʪʝʭʥʦʣʦʛʠʡ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ï ʥʘʧʨʠʤʝʨ, ʥʘ ʦʩʥʦʚʝ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ (Aodha et al., 2018). 

ʆʪʤʝʪʠʤ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʫʶ ʫʢʘʟʘʥʥʳʤʠ 

ʭʠʨʦʧʪʝʨʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʥʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩ ɹ ʜʣʷ ʧʦʠʩʢʘ ʩʠʛʥʘʣʦʚ ʠ 

ʠʟʤʝʨʝʥʠʷ ʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʘ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʠʟʚʦʜʠʣʦʩ ɹ

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ. ʆʩʥʦʚʥʳʝ ʟʚʫʢʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʠ 

ʵʪʘʣʦʥʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʫʰʘʥʘ ʙʫʨʦʛʦ, ʩʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʠʪʝʣʶ 

ʝʚʨʦʧʝʡʩʢʠʭ ʚʠʜʦʚ ʨʫʢʦʢʨʳʣʳʭ ʧʦ ʟʚʫʢʦʚʳʤ ʩʠʛʥʘʣʘʤ (Walters et al., 

2012), ʧʨʠʚʦʜʷʪʩʷ ʚ ʪʘʙʣʠʮʝ 1. ɼʣʷ Plecotus auritus ʭʘʨʘʢʪʝʨʥʳ 

ʯʘʩʪʦʪʥʦ-ʤʦʜʫʣʠʨʦʚʘʥʥʳʝ ʩʠʛʥʘʣʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʜʚʫʭ ʛʘʨʤʦʥʠʢ: 

ʥʠʞʥʷʷ ï ʩ ʯʘʩʪʦʪʦʡ ʦʪ 55 ʜʦ 25ï20  ʢɻʮ, ʚʝʨʭʥʷʷ ï ʙʦʣʝʝ 80 ʜʦ 40 ʢɻʮ. 

ʉʠʛʥʘʣʳ ʦʯʝʥʴ ʪʠʭʠʝ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʠ 

(Dietz et al., 2009). ʉʧʝʮʠʬʠʯʝʩʢʘʷ ʬʦʨʤʘ ʩʠʛʥʘʣʘ ʫʰʘʥʘ ʙʫʨʦʛʦ 

ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟʦʰʠʙʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʨʤʦʚʳʭ 

ʩʠʛʥʘʣʦʚ ʵʪʦʛʦ ʚʠʜʘ ʥʘ ʩʧʝʢʪʨʦʛʨʘʤʤʝ (ʨʠʩ. 1). 
ʊʘʙʣʠʮʘ 1 

ʆʩʥʦʚʥʳʝ ʟʚʫʢʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʛʨʘʤʤʳ Sonobat 

ʠ ʠʭ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ Plecotus auritus 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ Ñ 

ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

FMin ʄʠʥʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʩʠʛʥʘʣʘ (ʢɻʮ). 24,94Ñ3,25 

FPeak 
ʏʘʩʪʦʪʘ ʩʠʛʥʘʣʘ ʚ ʪʦʯʢʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʘʤʧʣʠʪʫʜʳ 

(ʢɻʮ). 
34,89Ñ5,82 

FMax ʄʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʩʠʛʥʘʣʘ (ʢɻʮ). 49,85Ñ5,53 

BW 

ʏʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ: ʦʙʱʘʷ ʯʘʩʪʦʪʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʘ, ʨʘʩʩʯʠʪʳʚʘʝʤʘʷ ʢʘʢ 

ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠ ʤʠʥʠʤʘʣʴʥʦʡ 

ʯʘʩʪʦʪʘʤʠ ʩʠʛʥʘʣʘ (ʢɻʮ). 

24,91Ñ3,99 

Dur ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʠʛʥʘʣʘ (ʤʩ). 2,87Ñ1,23 

FCtr 
ʏʘʩʪʦʪʘ ʚ ʧʦʣʦʚʠʥʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʠʛʥʘʣʘ 

(ʢɻʮ) 
31,59Ñ4,14 

FC 

ʍʘʨʘʢʪʝʨʥʘʷ ʯʘʩʪʦʪʘ: ʯʘʩʪʦʪʘ ʚ ʪʝʢʫʱʝʡ ʪʦʯʢʝ ʚ 

ʢʦʥʝʯʥʳʭ 40% ʩʠʛʥʘʣʘ ʩ ʥʘʠʤʝʥʴʰʝʡ ʢʨʫʪʠʟʥʦʡ 

(ʢɻʮ) 

26,80Ñ3,97 

FKn 

ʏʘʩʪʦʪʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ ʢʨʫʪʠʟʥʘ 

ʩʠʛʥʘʣʘ ʥʘʠʙʦʣʝʝ ʨʝʟʢʦ ʧʝʨʝʭʦʜʠʪ ʢ ʢʨʫʪʠʟʥʝ 

ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʩʠʛʥʘʣʘ (ʢɻʮ) 

34,67Ñ3,90 

FLg 

ʏʘʩʪʦʪʘ ʩʘʤʦʡ ʚʳʪʷʥʫʪʦʡ ʧʣʦʩʢʦʡ ʥʘʢʣʦʥʥʦʡ 

ʩʝʢʮʠʠ ʩʠʛʥʘʣʘ, ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʭʘʨʘʢʪʝʨʥʦʡ 

ʯʘʩʪʦʪʝ (ʢɻʮ) 

30,42Ñ4,80 

StartS 
ʂʨʫʪʠʟʥʘ ʧʝʨʚʳʭ 5% ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʩʠʛʥʘʣʘ 

(ʢɻʮ/ʤʩ) 
26,68Ñ11,93 

SteepS 

ʉʘʤʳʡ ʢʨʫʪʦʡ ʥʘʢʣʦʥ ʩʠʛʥʘʣʘ: ʤʘʢʩʠʤʫʤ ʣʠʥʝʡʥʦʡ 

ʨʝʛʨʝʩʩʠʠ ʣʶʙʦʛʦ ʩʝʛʤʝʥʪʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 

10% ʩʠʛʥʘʣʘ (ʢɻʮ/ʤʩ) 

26,17Ñ11,26 

FMaxFKnS ʂʨʫʪʠʟʥʘ ʩʠʛʥʘʣʘ (ʢɻʮ/ʤʩ) 19,63Ñ8,34 
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ʈʠʩ. 1. ʉʧʝʢʪʨʦʛʨʘʤʤʘ ʧʦʠʩʢʦʚʳʭ ʵʭʦʣʦʢʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ ʫʰʘʥʘ ʙʫʨʦʛʦ 

Plecotus auritus (ʧʦ Walters et al., 2012) 

 

ʂʦʦʨʜʠʥʘʪʳ ʧʦʣʦʞʝʥʠʷ ʣʝʪʫʯʠʭ ʤʳʰʝʡ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ 

ʥʘʣʦʞʝʥʠʷ ʟʚʫʢʦʚʦʛʦ ʬʘʡʣʘ ʠ ʜʘʥʥʳʭ GPS ʥʘʚʠʛʘʪʦʨʘ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ 

ʩʧʝʮʠʬʠʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʣʝʪʫʯʠʭ ʤʳʰʝʡ 

ʫʯʠʪʳʚʘʣʘʩʴ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʚʠʜʦʚ ʚ ʯʝʪʳʨʝʭ ʦʩʥʦʚʥʳʭ ʪʠʧʘʭ 

ʙʠʦʪʦʧʦʚ: ʟʘʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʣʠʩʴ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʣʝʩʘ; ʦʪʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ ï ʧʦʣʷʭ, ʣʫʛʘʭ, 

ʚʳʨʫʙʢʘʭ; ʚ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʷʭ; ʚ ʦʢʦʣʦʚʦʜʥʳʭ ʙʠʦʪʦʧʘʭ. ɺ ʠʶʣʝ 

2014, ʠʶʥʝ-ʘʚʛʫʩʪʝ 2015 ʛʛ., ʠʶʣʝ 2019 ʧʨʠʤʝʥʷʣʩʷ ʤʝʪʦʜ 

ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʧʦʟʚʦʣʷʶʱʠʡ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʠʟʫʯʠʪʴ ʜʠʥʘʤʠʢʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ 

ʚʠʜʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʨʤʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʫʢʦʢʨʳʣʳʭ (ɽʨʦʭʠʥʘ ʠ 

ʜʨ., 2011). Bat-ʜʝʪʝʢʪʦʨ ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʩʪʘʮʠʦʥʘʨʥʦ ʠ ʬʠʢʩʠʨʦʚʘʣ ʚʩʝ 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʩʠʛʥʘʣʳ ʣʝʪʫʯʠʭ ʤʳʰʝʡ, ʢʦʨʤʠʚʰʠʭʩʷ ʧʦʙʣʠʟʦʩʪʠ ʦʪ 

ʘʧʧʘʨʘʪʘ, ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʪʝʯʝʥʠʝ 2ï5 

ʥʦʯʝʡ ʩ 23:00 ʜʦ 04:00. ɺʩʝʛʦ ʚ ʭʦʜʝ ʤʘʨʰʨʫʪʥʳʭ ʠ ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʵʭʦʣʦʢʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 133 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʘ Plecotus auritus. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʣʝʪʥʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʨʫʢʦʢʨʳʣʳʝ 

ʦʪʣʘʚʣʠʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʧʘʫʪʠʥʥʦʡ ʩʝʪʠ ʠ ʤʦʙʠʣʴʥʦʡ ʣʦʚʫʰʢʠ 

ʢʦʥʩʪʨʫʢʮʠʠ ɹʦʨʠʩʝʥʢʦ (ɹʦʨʠʩʝʥʢʦ, 1999). ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2011 ʛ., 2014ï2015 ʛʛ., 2018ï2021 ʛʛ. ɺʩʝʛʦ ʙʳʣʠ 

ʦʪʨʘʙʦʪʘʥʳ 41 ʩʝʪʝ-ʥʦʯʠ, ʠ ʦʪʣʦʚʣʝʥʳ 44 ʦʩ. ʨʘʟʥʳʭ ʚʠʜʦʚ 

ʨʫʢʦʢʨʳʣʳʭ. ʆʧʨʝʜʝʣʝʥʠʝ ʨʫʢʦʢʨʳʣʳʭ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʧʦ ʧʦʣʝʚʳʤ 

ʦʧʨʝʜʝʣʠʪʝʣʷʤ ʨʫʢʦʢʨʳʣʳʭ (ʂʦʞʫʨʠʥʘ 1997; Dietz et al. 2009). 

ʇʦʡʤʘʥʥʳʝ ʟʚʝʨʴʢʠ ʨʘʩʧʨʝʜʝʣʷʣʠʩʴ ʧʦ ʩʧʝʮʠʘʣʴʥʳʤ ʤʝʰʦʯʢʘʤ; ʧʦ 
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ʦʢʦʥʯʘʥʠʶ ʥʦʯʠ ʦʪʣʦʚʘ ʣʝʪʫʯʠʝ ʤʳʰʠ ʠʟʤʝʨʷʣʠʩʴ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ 

ʤʝʪʦʜʠʢʝ, ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʧʦʣ ʠ ʚʦʟʨʘʩʪ (ʂʫʟʷʢʠʥ, 1950). 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʫʢʦʢʨʳʣʳʭ ʚ ʟʠʤʥʠʭ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ 

ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʦʜʟʝʤʥʳʭ ʧʦʣʦʩʪʷʭ ʉʪʘʨʠʮʢʦʛʦ 

ʨʘʡʦʥʘ. ɺ ʧʝʨʠʦʜ ʩ ʬʝʚʨʘʣʷ 2013ʛ. ʧʦ ʜʝʢʘʙʨʴ 2019ʛ. ʙʳʣʠ 

ʠʩʩʣʝʜʦʚʘʥʳ 11 ʧʦʜʟʝʤʝʣʠʡ. ɺ ʫʢʘʟʘʥʥʳʡ ʚʨʝʤʝʥʥʦʡ ʧʨʦʤʝʞʫʪʦʢ ʩ 

ʫʯʝʪʦʤ ʧʦʚʪʦʨʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʩʦʚʝʨʰʝʥʦ 78 ʦʩʤʦʪʨʦʚ ʠ ʫʯʪʝʥʦ 

4590 ʵʢʟ. 7 ʚʠʜʦʚ. ɸʥʘʣʠʟ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʨʝʛʠʦʥʘʣʴʥʦʡ ʬʘʫʥʝ 

ʨʫʢʦʢʨʳʣʳʭ ʚ ʟʠʤʥʠʭ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʧʦʜʟʝʤʝʣʠʡ 

ʉʪʘʨʠʮʢʦʛʦ ʨʘʡʦʥʘ ʥʘʰʝʣ ʦʪʨʘʞʝʥʠʝ ʚ ʦʙʦʙʱʘʶʱʝʡ ʩʪʘʪʴʝ, ʛʜʝ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʦʮʝʥʢʠ ʚʩʪʨʝʯʘʝʤʦʩʪʠ, ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʦʙʠʣʠʷ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʪʘʪʫʩʳ ʦʩʝʜʣʳʭ ʚʠʜʦʚ 

ʣʝʪʫʯʠʭ ʤʳʰʝʡ ʚ ʧʝʨʠʦʜ ʛʠʙʝʨʥʘʮʠʠ (ɽʤʝʣʴʷʥʦʚʘ ʠ ʜʨ., 2020ʘ). ɺ 

2020ï2021  ʛʛ. ʠʟʳʩʢʘʥʠʷ ʧʨʦʜʦʣʞʠʣʠʩʴ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʳʭ, ʢʨʦʤʝ 

ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʥʝʝ ʠʟʫʯʝʥʥʳʭ ʧʝʱʝʨ, ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ ʝʱʝ ʜʚʝ 

ʰʪʦʣʴʥʠ ï ɺʦʨʦʙʴʝʚʩʢʘʷ (56.48.083 ʩ.ʰ., 34.93.889 ʚ.ʜ.) ʠ ʇʦʜʤʝʪʢʠ 

(56Á32.324' ʩ.ʰ., 34Á55.021' ʚ.ʜ.). ɺʩʝʛʦ ʟʘ ʚʨʝʤʷ ʟʠʤʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

2013ï2021ʛʛ. ʩʦʚʝʨʰʝʥʦ 129 ʧʦʩʝʱʝʥʠʡ 13 ʢʘʤʝʥʦʣʦʤʝʥ ʠ ʫʯʪʝʥʦ 

13707 ʵʢʟ. ʨʫʢʦʢʨʳʣʳʭ. ʂʘʨʪʳ-ʩʭʝʤʳ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʧʦʣʦʩʪʝʡ, ʧʦʜʨʦʙʥʳʝ ʦʧʠʩʘʥʠʷ ʩʪʨʦʝʥʠʷ 

ʥʝʢʦʪʦʨʳʭ ʧʦʜʟʝʤʝʣʠʡ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʭ ʟʥʘʯʠʤʦʩʪʠ ʚ ʢʘʯʝʩʪʚʝ 

ʟʠʤʥʠʭ ʫʙʝʞʠʱ ʜʣʷ ʨʫʢʦʢʨʳʣʳʭ, ʧʨʠʚʦʜʠʣʠʩʴ ʨʘʥʝʝ (ʂʦʣʦʪʝʡ ʠ ʜʨ., 

2018; ɽʤʝʣʴʷʥʦʚʘ ʠ ʜʨ., 2020ʘ). 

ʈʘʩʯʝʪ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʦʙʠʣʠʷ ʨʫʢʦʢʨʳʣʳʭ 

ʧʨʦʠʟʚʦʜʠʣʩʷ ʧʦ ʤʝʪʦʜʠʢʝ ʇ. ʇ. ʉʪʨʝʣʢʦʚʘ ʠ ɺ. ʖ. ʀʣʴʠʥʘ (1990). 

ɺʩʪʨʝʯʘʝʤʦʩʪʴ (d) ʚʠʜʘ ï ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʤʝʩʪ ʥʘʭʦʜʦʢ ʦʩʦʙʝʡ 

ʢʘʞʜʦʛʦ ʚʠʜʘ (n) ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ ʦʙʥʘʨʫʞʝʥʥʳʭ ʤʝʩʪ ʦʙʠʪʘʥʠʡ (N) 

ʨʫʢʦʢʨʳʣʳʭ ʚʩʝʭ ʚʠʜʦʚ, ʚʳʨʘʞʝʥʥʦʝ ʚ ʧʨʦʮʝʥʪʘʭ. ʆʪʥʦʩʠʪʝʣʴʥʦʝ 

ʦʙʠʣʠʝ ï ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʧʦʡʤʘʥʥʳʭ/ ʫʯʪʝʥʥʳʭ ʦʩʦʙʝʡ 

ʦʪʜʝʣʴʥʦʛʦ ʚʠʜʘ (x) ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ ʧʦʡʤʘʥʥʳʭ/ ʫʯʪʝʥʥʳʭ 

ʨʫʢʦʢʨʳʣʳʭ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ (X), ʚʳʨʘʞʝʥʥʦʝ ʚ ʧʨʦʮʝʥʪʘʭ. 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʩ ʫʯʝʪʦʤ ʥʝʦʜʠʥʘʢʦʚʦʡ ʯʘʩʪʦʪʳ ʧʦʩʝʱʝʥʠʡ ʪʝʭ ʠʣʠ 

ʠʥʳʭ ʢʘʤʝʥʦʣʦʤʝʥ, ʯʠʩʣʦ ʤʝʩʪ ʥʘʭʦʜʦʢ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʯʠʩʣʫ ʫʯʝʪʦʚ, ʚʦ 

ʚʨʝʤʷ ʢʦʪʦʨʳʭ ʚʠʜ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ (n), ʘ ʦʙʱʝʝ ʯʠʩʣʦ 

ʦʙʥʘʨʫʞʝʥʥʳʭ ʤʝʩʪ ʦʙʠʪʘʥʠʡ ï ʦʙʱʝʤʫ ʯʠʩʣʫ ʫʯʝʪʦʚ ʜʘʥʥʳʤ 

ʤʝʪʦʜʦʤ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʳʭ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʨʫʢʦʢʨʳʣʳʝ ʣʶʙʳʭ 

ʚʠʜʦʚ (N). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʨʘʩʯʝʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʦʣʴʢʦ 

ʨʝʟʫʣʴʪʘʪʠʚʥʳʝ ʫʯʝʪʳ, ʪ.ʝ. ʩʣʫʯʘʠ, ʢʦʛʜʘ ʧʦʜʟʝʤʝʣʴʷ ʙʳʣʠ ʟʘʩʝʣʝʥʳ 

ʨʫʢʦʢʨʳʣʳʤʠ ï ʚʩʝʛʦ 122 ʧʦʩʝʱʝʥʠʡ ʢʘʤʝʥʦʣʦʤʝʥ. ɺ ʟʠʤʥʠʭ 

ʫʙʝʞʠʱʘʭ ʙʳʣʦ 511 ʩʣʫʯʘʝʚ ʨʝʛʠʩʪʨʘʮʠʠ Plecotus auritus. 

ʀʟʫʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʚ ʨʘʡʦʥʝ ʟʠʤʥʠʭ ʫʙʝʞʠʱ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʧʝʨʠʦʜ ʩ ʘʚʛʫʩʪʘ ʧʦ ʦʢʪʷʙʨʴ 2018ʛ., 

2019ʛ. ï ʦʢʦʣʦ ʰʪʦʣʴʥʠ ʃʝʜʷʥʘʷ; ʚ ʧʝʨʠʦʜ ʘʚʛʫʩʪ ð ʦʢʪʷʙʨʴ 2020ʛ. ʠ 
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2021ʛ. ï ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʰʪʦʣʴʥʠ ʇʦʜʤʝʪʢʠ. ʈʫʢʦʢʨʳʣʳʝ 

ʦʪʣʘʚʣʠʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʧʘʫʪʠʥʥʦʡ ʩʝʪʠ, ʢʦʪʦʨʦʡ ʧʝʨʝʢʨʳʚʘʣʠʩʴ 

ʚʭʦʜʳ ʚ ʰʪʦʣʴʥʠ ʩʦ ʚʨʝʤʝʥʠ ʟʘʭʦʜʘ ʩʦʣʥʮʘ ʜʦ 2ï4  ʯʘʩʦʚ ʫʪʨʘ. 

ʇʦʡʤʘʥʥʳʝ ʟʚʝʨʴʢʠ ʦʧʨʝʜʝʣʷʣʠʩʴ, ʚʟʚʝʰʠʚʘʣʠʩʴ, ʧʨʦʚʦʜʠʣʘʩʴ 

ʤʦʨʬʦʤʝʪʨʠʷ. ɺ 2021 ʛ. ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʚʦʜʠʣʠʩʴ ʢʦʣʴʮʝʚʘʥʠʝ ʠ 

ʩʙʦʨ ʵʢʪʦʧʘʨʘʟʠʪʦʚ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʫʯʠʪʳʚʘʣʠʩʴ ʣʝʪʫʯʠʝ ʤʳʰʠ ʚ 

ʧʦʜʟʝʤʥʦʡ ʧʦʣʦʩʪʠ. ɹʳʣʠ ʦʪʨʘʙʦʪʘʥʳ 20 ʩʝʪʝ-ʥʦʯʠ ʠ ʦʪʣʦʚʣʝʥʳ 910 

ʦʩ., ʩʨʝʜʠ ʢʦʪʦʨʳʭ ï 17 Plecotus auritus. ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ ʩʨʘʚʥʠʚʘʝʤʳʭ ʚʳʙʦʨʦʢ 

ʧʨʠʤʝʥʷʣʩʷ ʢʨʠʪʝʨʠʡ ʄʘʥʥ-ʋʠʪʥʠ, ʤʝʪʦʜ ʍ
2
 (p¢0,05; ʨ¢0,01; p¢0,001). 

ʂʘʨʪʳ ʤʝʩʪ ʥʘʭʦʜʦʢ ʨʫʢʦʢʨʳʣʳʭ, ʦʙʠʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʚ 

ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʣʩʷ ʧʨʠ ʧʦʤʦʱʠ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ Esri 

ArcGIS Online ʠ Adobe Photoshop CS6 ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʣʦʞʝʥʠʷ gps-

ʢʦʦʨʜʠʥʘʪ ʤʝʩʪ ʥʘʭʦʜʦʢ ʥʘ ʢʘʨʪʫ. ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʢʘʨʪ ʦʙʦʙʱʘʣʠʩʴ 

ʣʠʪʝʨʘʪʫʨʥʳʝ ʠ ʦʨʠʛʠʥʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ ʨʝʛʠʩʪʨʘʮʠʠ ʣʝʪʫʯʠʭ ʤʳʰʝʡ 

ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʣʦʡ çWorld 

Ocean Referenceè. ɺ ʧʨʦʛʨʘʤʤʫ Microsoft Office Excel ʚʨʫʯʥʫʶ 

ʟʘʥʦʩʠʣʠʩʴ gps-ʜʘʥʥʳʝ, ʩʦʭʨʘʥʷʣʠʩʴ ʚ ʬʦʨʤʘʪʝ .CSV (ʨʘʟʜʝʣʠʪʝʣʠ ï 

ʟʘʧʷʪʳʝ) ʠ ʟʘʛʨʫʞʘʣʠʩʴ ʥʘ ʢʘʨʪʫ. ʂʘʞʜʳʡ ʩʣʦʡ ʦʙʦʟʥʘʯʘʣʩʷ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʠʤʚʦʣʦʤ ʠ ʦʪʨʘʞʘʣʩʷ ʚ ʣʝʛʝʥʜʝ. ʕʣʝʢʪʨʦʥʥʳʝ 

ʚʘʨʠʘʥʪʳ ʧʦʩʪʨʦʝʥʥʳʭ ʢʘʨʪ ʥʘʭʦʜʷʪʩʷ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʥʘ ʩʘʡʪʝ 

biotvgu.maps.arcgis.com (ʜʣʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʝʝ ʜʠʥʘʤʠʢʘ. ʋʰʘʥ ʙʫʨʳʡ ï 

ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʩʝʤʝʡʩʪʚʘ ɻʣʘʜʢʦʥʦʩʳʝ ʣʝʪʫʯʠʝ ʤʳʰʠ (Vespertilionidae) 

ï ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʫʟʥʘʚʘʝʤʳʭ ʚʠʜʦʚ, ʢʘʢ ʦʙʣʘʜʘʪʝʣʴ ʦʯʝʥʴ ʜʣʠʥʥʳʭ 

ʠ ʰʠʨʦʢʠʭ ʫʰʥʳʭ ʨʘʢʦʚʠʥ (ʨʠʩ. 2). ɺ ʩʧʠʩʢʝ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ 

ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠʤʝʝʪ ʩʪʘʪʫʩ çʦʙʳʯʥʳʡ ʚʠʜè (ɺʠʢʪʦʨʦʚ, 1994; 

ɺʠʢʪʦʨʦʚ ʠ ʜʨ., 2010). ɹʫʨʳʡ ʫʰʘʥ ʙʳʣ ʦʪʤʝʯʝʥ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʡʦʥʘʭ 

ʦʙʣʘʩʪʠ ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ: ʚ ʆʩʪʘʰʢʦʚʩʢʦʤ ʨʘʡʦʥʝ ʚ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʦʟ. ʉʝʣʠʛʝʨ (ʉʪʨʦʛʘʥʦʚ, 1936), ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʎʝʥʪʨʘʣʴʥʦ-ʃʝʩʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʙʠʦʩʬʝʨʥʦʛʦ 

ʟʘʧʦʚʝʜʥʠʢʘ ʚ ʅʝʣʠʜʦʚʩʢʦʤ ʨ-ʥʝ (ʖʨʛʝʥʩʦʥ, ʖʨʛʝʥʩʦʥ, 1951; 

ɻʣʫʰʢʦʚʘ, ʌʝʜʫʪʠʥ, 2002), ʚʦ ʚʨʝʤʷ ʣʝʪʥʠʭ ʠʟʳʩʢʘʥʠʡ ʚ ʉʪʘʨʠʮʢʦʤ ʠ 

ɿʫʙʮʦʚʩʢʦʤ ʨ-ʥʘʭ (Borissenko, Kruskop, 1996). 

ɺ ʭʦʜʝ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʵʭʦʣʦʢʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2010ï

2015ʛʛ. ʢʦʨʤʦʚʳʝ ʩʠʛʥʘʣʳ Pl. auritus ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ 

ɹʦʣʦʛʦʚʩʢʦʤ, ʂʘʣʠʥʠʥʩʢʦʤ, ʊʦʨʦʧʝʮʢʦʤ, ʃʝʩʥʦʤ, ʋʜʦʤʝʣʴʩʢʦʤ, 

ʄʘʢʩʘʪʠʭʠʥʩʢʦʤ, ʂʦʥʘʢʦʚʩʢʦʤ, ʆʩʪʘʰʢʦʚʩʢʦʤ, ʂʫʚʠhʥʦʚʩʢʦʤ, 

ɸʥʜʨʝʘʧʦʣʴʩʢʦʤ ʠ ʊʦʨʞʦʢʩʢʦʤ ʨʘʡʦʥʘʭ (ʨʠʩ. 3). ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʤʘʨʰʨʫʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘ ʫʢʘʟʘʥʥʳʡ ʚʨʝʤʝʥʥʦʡ ʧʝʨʠʦʜ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 107 ʟʚʫʢʦʚʳʭ 
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ʩʠʛʥʘʣʦʚ ʙʫʨʦʛʦ ʫʰʘʥʘ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ ʚʠʜʘ ʚ ʥʘʩʝʣʝʥʠʠ 

ʨʫʢʦʢʨʳʣʳʭ ʩʦʩʪʘʚʠʣʦ 7,2%. ʄʝʪʦʜʦʤ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚ 2014ï2015 ʛʛ. ʟʘʬʠʢʩʠʨʦʚʘʥʦ 26 ʵʭʦʣʦʢʘʮʠʦʥʥʳʭ 

ʩʠʛʥʘʣʦʚ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ ʚʠʜʘ ï 6,8% (ɽʤʝʣʴʷʥʦʚʘ ʠ ʜʨ., 2016). 

 
ʈʠʩ. 2. ʋʰʘʥ ʙʫʨʳʡ (Plecotus auritus): ʘ ï 29 ʬʝʚʨʘʣʷ 2020ʛ., ʉʪʘʨʠʮʢʠʡ 

ʨʘʡʦʥ, ʰʪʦʣʴʥʷ ʃʝʜʷʥʘʷ; ʙ ï 17 ʘʚʛʫʩʪʘ 2019 ʛ., ʉʪʘʨʠʮʢʠʡ ʨʘʡʦʥ, ʰʪʦʣʴʥʷ 

ʃʝʜʷʥʘʷ; ʚ ï 5 ʥʦʷʙʨʷ 2019 ʛ., ʉʪʘʨʠʮʢʠʡ ʨʘʡʦʥ, ʰʪʦʣʴʥʷ ʃʝʜʷʥʘʷ; ʛ ï11 

ʬʝʚʨʘʣʷ 2020 ʛ.; ʉʪʘʨʠʮʢʠʡ ʨʘʡʦʥ, ʰʪʦʣʴʥʷ ʉʝʣʴʮʦ (ʬʦʪʦ ɸ.ɸ. ɽʤʝʣʴʷʥʦʚʦʡ) 

 

ʆʩʝʜʣʳʡ ʚʠʜ. ʅʘ ʟʠʤʦʚʢʘʭ ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʦʙʥʘʨʫʞʝʥ ʚ 

ʉʪʘʨʠʮʢʦʤ, ʂʘʣʠʥʠʥʩʢʦʤ, ʋʜʦʤʝʣʴʩʢʦʤ, ɹʦʣʦʛʦʚʩʢʦʤ, 

ʄʘʢʩʘʪʠʭʠʥʩʢʦʤ ʠ ʃʝʩʥʦʤ ʨʘʡʦʥʘʭ. ʉʦʦʙʱʝʥʠʷ ʦ ʝʜʠʥʠʯʥʳʭ 

ʥʘʭʦʜʢʘʭ ʚʠʜʘ ʦʪʥʦʩʷʪʩʷ ʢ ʚʩʪʨʝʯʘʤ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ. ʊʘʢ, ʚ 

ʘ ʙ 

ʚ 

ʛ 
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ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʩʝʥʪʷʙʨʷ 2006 ʛ. ʥʘʙʣʶʜʘʣʠ ʟʚʝʨʴʢʘ ʥʘ ʩʪʝʥʝ ʜʘʯʥʦʛʦ 

ʜʦʤʘ ʚ ʦʢʨ. ʛ. ʋʜʦʤʣʷ; ʚ ʥʘʯʘʣʝ ʦʢʪʷʙʨʷ 2012ʛ. ʫʰʘʥ ʙʳʣ ʦʙʥʘʨʫʞʝʥ 

ʧʦʜ ʣʝʩʪʥʠʮʝʡ ʚ ʧʦʜʲʝʟʜʝ ʤʥʦʛʦʵʪʘʞʥʦʛʦ ʜʦʤʘ ʚ ɿʘʚʦʣʞʩʢʦʤ ʨʘʡʦʥʝ ʛ. 

ʊʚʝʨʴ. 

 
ʈʠʩ. 3. ʂʘʨʪʘ ʨʝʛʠʩʪʨʘʮʠʠ Plecotus auritus ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ: 1 ï 

ʉʪʨʦʛʘʥʦʚ, 1936; 2 ï ʖʨʰʝʥʩʦʥ, ʖʨʛʝʥʩʦʥ, 1951; 3 ï Borissenko, Kruskop, 

1996; 4 ï ɻʣʫʰʢʦʚʘ, ʌʝʜʫʪʠʥ, 2002 (ʧʦ: ɽʤʝʣʴʷʥʦʚʘ ʠ ʜʨ., 2016) 

ɺ ʜ. ʊʠʤʢʦʚʦ ɹʦʣʦʛʦʚʩʢʦʛʦ ʨʘʡʦʥʘ (57Á59ǋ46ǌ ʩ.ʰ., 34Á15ǋ25ǌ 

ʚ.ʜ.) 18 ʜʝʢʘʙʨʷ 2013 ʛ. ʙʳʣ ʥʘʡʜʝʥ ʚʟʨʦʩʣʳʡ ʩʘʤʝʮ, ʫʧʘʚʰʠʡ ʩ ʯʝʨʜʘʢʘ 

ʜʚʫʭʵʪʘʞʥʦʛʦ ʢʘʤʝʥʥʦʛʦ ʜʦʤʘ. ɺ ʜ. ʈʠʛʦʜʠʱʠ ʪʦʛʦ ʞʝ ʨʘʡʦʥʘ 

(57Á59ǋ16ǌ ʩ.ʰ., 34Á12ǋ37ǌ ʚ.ʜ.). 22 ʷʥʚʘʨʷ 2015ʛ. ʀʥʶʭʠʥʦʡ 

ɺʘʣʝʥʪʠʥʦʡ ɺʘʩʠʣʴʝʚʥʦʡ ʥʘ ʧʦʪʦʣʢʝ ʧʦʛʨʝʙʘ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ 2 

ʟʠʤʫʶʱʠʭ ʩʘʤʮʘ. ɺ ʧʦʩʝʣʢʝ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ ʄʘʢʩʘʪʠʭʘ 

ʄʘʢʩʘʪʠʭʠʥʩʢʦʛʦ ʨʘʡʦʥʘ (57Á47ǋ27ǌ ʩ.ʰ., 35Á52ǋ53ǌ ʚ.ʜ.) ʚ ʬʝʚʨʘʣʝ 

2015 ʛ. ʤʝʨʪʚʳʡ ʟʚʝʨʝʢ ʙʳʣ ʥʘʡʜʝʥ ʤʝʞʜʫ ʦʢʦʥʥʳʤʠ ʨʘʤʘʤʠ ʚ ʟʜʘʥʠʠ 

ʤʝʜʧʫʥʢʪʘ. ɺ ʥʘʯʘʣʝ ʩʝʥʪʷʙʨʷ 2016 ʦʙʥʘʨʫʞʝʥ ʞʠʪʝʣʴʥʠʮʝʡ ʧʛʪ. 

ʃʝʩʥʦʝ ʊʘʪʴʷʥʦʡ ʆʙʨʘʟʮʦʚʦʡ ʫ ʩʝʙʷ ʜʦʤʘ. ʉʦ ʩʣʦʚ ʊʘʪʴʷʥʳ, ʟʚʝʨʝʢ 

ʟʘʣʝʪʘʣ ʢ ʥʠʤ ʥʝ ʚ ʧʝʨʚʳʡ ʨʘʟ (ɽʤʝʣʴʷʥʦʚʘ ʠ ʜʨ., 2016). 

ʄʝʩʪʘʤʠ ʤʘʩʩʦʚʳʭ ʟʠʤʥʠʭ ʩʢʦʧʣʝʥʠʡ ʨʫʢʦʢʨʳʣʳʭ, ʦʙʠʪʘʶʱʠʭ 

ʚ ɺʝʨʭʦʚʴʷʭ ɺʦʣʛʠ ʠ ʥʘ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʷʚʣʷʶʪʩʷ 

ʟʘʙʨʦʰʝʥʥʳʝ ʠʟʚʝʩʪʢʦʚʳʝ ʢʘʤʝʥʦʣʦʤʥʠ ʉʪʘʨʠʮʢʦʛʦ ʨ-ʥʘ. ʋʰʘʥ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʚ 12 ʧʦʜʟʝʤʝʣʴʷʭ ʠʟ 13 ʦʩʤʦʪʨʝʥʥʳʭ, ʚʩʝʛʦ ï 511 

ʟʚʝʨʴʢʦʚ. ʇʦ ʤʘʪʝʨʠʘʣʘʤ 2013ï2019 ʛʛ. ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʫʰʘʥʘ 
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ʙʫʨʦʛʦ ʚ ʟʠʤʥʠʭ ʫʙʝʞʠʱʘʭ ï 55,4%, ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ ï 6,6% 

(ɽʤʝʣʴʷʥʦʚʘ ʠ ʜʨ., 2020ʘ). ʄʘʢʩʠʤʘʣʴʥʦʝ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ ʫʰʘʥʘ 

ʦʪʤʝʯʝʥʦ ʚ ʢʘʤʝʥʦʣʦʤʥʝ ʉʝʣʴʮʦ ï 46,8%, ʛʜʝ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʠʜ ʤʦʞʝʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴʩʷ, ʢʘʢ ʜʦʤʠʥʠʨʫʶʱʠʡ ʚ ʟʠʤʥʠʭ 

ʩʦʦʙʱʝʩʪʚʘʭ ʨʫʢʦʢʨʳʣʳʭ. ʉʣʝʜʫʶʱʠʝ ʧʦ ʚʝʣʠʯʠʥʝ ʧʦʢʘʟʘʪʝʣʷ ï ʰʪʦʣʴʥʠ 

ɼʦʭʣʦʙʘʨʩʫʯʴʷ (ɼʍɹ) ʠ ʅʠʞʥʝʪʦʣʧʠʥʩʢʘʷïII (ʅʊïII) ï 22,3% ʠ 20%. ɺ 

ʧʝʱʝʨʝ ʂʦʧʝʡʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ ʫʰʘʥʘ ʩʦʩʪʘʚʠʣʦ 11,96%. 

ʅʝʙʦʣʴʰʫʶ ʜʦʣʶ ʟʚʝʨʴʢʠ ʵʪʦʛʦ ʚʠʜʘ ʧʨʝʜʩʪʘʚʣʷʣʠ ʚ ʥʘʩʝʣʝʥʠʠ ʣʝʪʫʯʠʭ 

ʤʳʰʝʡ ʚ ʩʣʝʜʫʶʱʠʭ ʟʠʤʥʠʭ ʫʙʝʞʠʱʘʭ: ʂʘʩʩʳ (5,5%), ʇʘʨʘʙʝʣʣʫʤ 

(2,68%), ʃʝʜʷʥʘʷ (2,1%), ʃʠʩʠʯʢʘ (1,3%) ʠ ʅʠʞʥʝʪʦʣʧʠʥʩʢʘʷïIII  (ʅʊïIII ) 

(1%) (ʪʘʙʣ. 2). ʇʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ 

ʟʚʝʨʴʢʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚʠʜʘ ʪʘʢʞʝ ʦʪʤʝʯʘʣʘʩʴ ʚ ʰʪʦʣʴʥʝ ʉʝʣʴʮʦ (22,5 

ʵʢʟ./ ʥʘ 1 ʫʯʝʪ), ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ï ʚ ɼʍɹ (5,5 ʵʢʟ./ ʥʘ 

1 ʫʯʝʪ), ʃʝʜʷʥʦʡ (3,5 ʵʢʟ./ ʥʘ 1 ʫʯʝʪ) ʠ ʂʘʩʩʘʭ (2 ʵʢʟ./ ʥʘ 1 ʫʯʝʪ). ɺʩʝ 

ʩʣʫʯʘʠ ʬʠʢʩʘʮʠʠ ʥʘ ʫʯʝʪʘʭ ʚ ʧʦʜʟʝʤʝʣʴʷʭ ʙʦʣʴʰʦʡ ʯʠʩʣʝʥʥʦʩʪʠ Pl. 

auritus ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʢʘʤʝʥʦʣʦʤʥʝʡ ʉʝʣʴʮʦ: 12.02.2017ʛ. ʙʳʣʦ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 31 ʦʩ. (ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ 26%), 10.12.2017ʛ. 

ʥʘʡʜʝʥʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʚʝʨʴʢʦʚ ï 54 (ʦʪʥʦʩʠʪʝʣʴʥʦʝ 

ʦʙʠʣʠʝ 76,1%), 21.10.2018ʛ. ï 16 ʦʩ. (76,2%), 25.10.2019 ʛ. ï 24 ʦʩ. 

(75%), 01.12.2019ʛ. ï 43 ʦʩ. (60,56%) (ɽʤʝʣʴʷʥʦʚʘ ʠ ʜʨ., 2020ʘ) (ʨʠʩ. 4). 
ʊʘʙʣʠʮʘ 2 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ (%) ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ (ʵʢʟ./ ʥʘ 1 ʫʯʝʪ) ʫʰʘʥʘ 

ʙʫʨʦʛʦ ʚ ʢʘʤʝʥʦʣʦʤʥʷʭ ʉʪʘʨʠʮʢʦʛʦ ʨʘʡʦʥʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʫʯʝʪʦʚ  

2013ï2019ʛʛ. ʠ 2019ï2021 ʛʛ. 

ʇʦʜʟʝʤʥʳʝ ʧʦʣʦʩʪʠ 

ʋʯʝʪʳ 

ʜʝʢʘʙʨʴ 2019 ï ʜʝʢʘʙʨʴ 2021 

ʋʯʝʪʳ 

ʬʝʚʨʘʣʴ 2013 ï 

ʥʦʷʙʨʴ 2019 

ʏʠʩʣʦ 

ʫʯʝʪʦʚ* 
n

**  
%

***  
ʵʢʟ./ 

ʥʘ 1 

ʫʯʝʪ 

% 
ʵʢʟ./ ʥʘ 1 

ʫʯʝʪ 

ʃʝʜʷʥʘʷ 12 71 1,2 4,7 2,1 3,5 

ʇʘʨʘʙʝʣʣʫʤ 3 14 2,9 4,6 2,7 1,27 

ʃʠʩʠʯʢʘ 1 10 4,7 10 1,3 0,25 

ʂʦʧʝʡʢʘ 2 9 13,4 4,5 11,9 1,7 

ʅʠʞʥʝʪʦʣʧʠʥʩʢʘʷ-II  4 1 14,3 0,25 20 0,2 

ʅʠʞʥʝʪʦʣʧʠʥʩʢʘʷ- III  5 2 0,3 0,6 1,7 0,5 

ʊʝʨʨʘʩʥʘʷ-1 3 16 2,03 5,3 0 0 

ʉʝʣʴʮʦ 7 81 32,4 11,6 46,8 22,5 

ʂʘʩʩʳ 1 1 4,5 1 5,5 2 

ʇʦʜʤʝʪʢʠ 7 4 0,7 0,6 ï ï 

ɺʦʨʦʙʴʝʚʩʢʘʷ 1 1 7,7 1 ï ï 

ɼʦʭʣʦʙʘʨʩʫʯʴʷ 2 ï ï ï 22,3 5,5 

ɺʩʝʛʦ  50 221 3,7 4,2 6,6 4,1 

ʇʨʠʤʝʯʘʥʠʝ: *  ï ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʦʣʴʢʦ ʨʝʟʫʣʴʪʘʪʠʚʥʳʝ ʫʯʝʪʳ; 
**

 ï ʯʠʩʣʦ 

ʨʝʛʠʩʪʨʘʮʠʡ ʟʚʝʨʴʢʦʚ ʜʘʥʥʦʛʦ ʚʠʜʘ (ʵʢʟ.); 
***

 ï ʩʨʝʜʥʝʝ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʩʝʱʝʥʠʡ ʜʘʥʥʦʛʦ ʧʦʜʟʝʤʝʣʴʷ (%) 
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ʈʠʩ. 4. ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ (%) ʠ ʯʠʩʣʝʥʥʦʩʪʴ (ʦʩ.) ʫʰʘʥʘ ʙʫʨʦʛʦ 

 ʚ ʰʪʦʣʴʥʝ ʉʝʣʴʮʦ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ 2016ï2021ʛʛ. 
 

ɺ ʰʪʦʣʴʥʝ ʃʝʜʷʥʘʷ ʤʘʢʩʠʤʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʘʙʩʦʣʶʪʥʦʡ 

ʯʠʩʣʝʥʥʦʩʪʠ Pl. auritus ʥʘʭʦʜʠʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ 12ï14 ʦʩ.: ʚ ʤʘʨʪʝ 

2014ʛ. ï 12 ʦʩ. (ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ 7,5%), 05.11.2019 ʛ. ï 12 ʦʩ. 

(1,7%), 15.12.2019 ʛ. ï 14 (2,72%) (ʨʠʩ. 5). ɺ ʫʢʘʟʘʥʥʦʤ ʧʦʜʟʝʤʝʣʴʝ 

ʫʰʘʥ ʙʫʨʳʡ ʨʝʛʫʣʷʨʥʦ ʦʪʤʝʯʘʣʩʷ ʥʘ ʟʠʤʦʚʢʘʭ: ʠʤʝʶʪʩʷ 

ʬʦʪʦʩʚʠʜʝʪʝʣʴʩʪʚʘ ʧʨʠʩʫʪʩʪʚʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʜʘʥʥʦʛʦ ʚʠʜʘ ʧʨʠ 

ʧʦʩʝʱʝʥʠʠ ʃʝʜʷʥʦʡ ʚ 1986ʛ.; ʪʘʢʞʝ ʚ ʢʦʣʣʝʢʮʠʠ ʢʘʬʝʜʨʳ ʟʦʦʣʦʛʠʠ ʠ 

ʬʠʟʠʦʣʦʛʠʠ ʊʚɻʋ ʭʨʘʥʷʪʩʷ 5 ʵʢʟʝʤʧʣʷʨʦʚ Pl. auritus: 3 ʩʘʤʮʘ ʠ 2 

ʩʘʤʢʠ, ʩʦʙʨʘʥʥʳʝ ʚ ʰʪʦʣʴʥʝ ʚ ʤʘʨʪʝ 1993 ʛ. ʠ ʜʝʢʘʙʨʝ 1994 ʛ. (LIV -3, 

LIV -7, LIV -8ï LIV -10; ʢʦʣʣʝʢʪʦʨʳ ʉʘʤʢʦʚ ʄ.ʅ., ɽʤʝʣʴʷʥʦʚʘ ɸ.ɸ., 

ɿʠʥʦʚʴʝʚ ɸ.ɺ.) (ɽʤʝʣʴʷʥʦʚʘ ʠ ʜʨ., 2020ʘ). ɺʦ ʚʨʝʤʷ ʛʦʜʠʯʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ 2005ï2006ʛʛ. ʚ ʧʝʱʝʨʝ ʃʝʜʷʥʘʷ ʫʰʘʥ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʛʠʙʝʨʥʘʮʠʠ, ʧʨʠ ʵʪʦʤ ʚ ʥʦʷʙʨʝ 2006ʛ. 

ʘʙʩʦʣʶʪʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʜʦʩʪʠʛʘʣʘ 68 ʦʩ. ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʦʙʠʣʠʠ 

13,8%; ʨʘʩʯʝʪʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʦʙʠʣʠʷ ʚʠʜʘ ʧʦ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʫʯʝʪʦʚ ʩʦʩʪʘʚʠʣ 8,1% (ɻʣʫʰʢʦʚʘ ʠ ʜʨ., 2006). ʇʦ ʥʘʰʠʤ 

ʜʘʥʥʳʤ 2013ï2019ʛʛ. ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʧʝʱʝʨʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ ʚʠʜʘ ï 2,1%, ʠ ʥʘʭʦʜʢʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʳʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʝʜʠʥʠʯʥʳʤʠ ʟʚʝʨʴʢʘʤʠ: ʚʩʪʨʝʯʘʝʤʦʩʪʴ ï 3,5 ʵʢʟ./ ʥʘ 1 

ʫʯʝʪ (ʪʘʙʣ. 2). ʆʪʤʝʪʠʤ, ʯʪʦ ʰʪʦʣʴʥʷ ʃʝʜʷʥʘʷ ï ʦʥʘ ʞʝ 

ʅʠʞʥʝʪʦʣʧʠʥʩʢʘʷïI, ʚʭʦʜʠʪ ʚ ʅʠʞʥʝʪʦʣʧʠʥʩʢʠʡ ʙʣʦʢ ʧʝʱʝʨ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʚʧʣʦʪʴ ʜʦ 2020 ʛ. ʦʥʘ ʙʳʣʘ ʥʘʠʙʦʣʝʝ ʠʩʧʦʣʴʟʫʝʤʘ ʫʰʘʥʦʤ 

ʙʫʨʳʤ ʚ ʢʘʯʝʩʪʚʝ ʟʠʤʥʝʛʦ ʤʝʩʪʘ ʦʙʠʪʘʥʠʷ. 
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ʦʪʥʦʩʠʪʝʣʴʥʦʝ 

ʦʙʠʣʠʝ,% 

ʯʠʩʣʝʥʥʦʩʪʴ, ʦʩ. 
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ʈʠʩ. 6. ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʦʙʠʣʠʷ (%) ʠ ʯʠʩʣʝʥʥʦʩʪʠ 

(ʦʩ.) ʫʰʘʥʘ ʙʫʨʦʛʦ ʚ ʰʪʦʣʴʥʝ ʃʝʜʷʥʘʷ ʟʘ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ 2017ï2021 ʛʛ. 

 

ʊʘʢ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚʠʜʘ ʚ 

ʜʨʫʛʠʭ ʰʪʦʣʴʥʷʭ ʅʠʞʥʝʪʦʣʧʠʥʩʢʦʛʦ ʙʣʦʢʘ ï ʇʘʨʘʙʝʣʣʫʤ, ʃʠʩʠʯʢʘ, 

ʂʦʧʝʡʢʘ, ʅʊïII, ʅʊïIII , ʊʝʨʨʘʩʥʘʷï1, ʚ ʧʝʨʠʦʜ ʫʯʝʪʦʚ ʬʝʚʨʘʣʴ 2013 ï

ʥʦʷʙʨʴ 2019 ʩʦʩʪʘʚʣʷʣʘ ï 1,27; 0,25; 1,7; 0,2; 0,5; 0 ʵʢʟ./ ʥʘ 1 ʫʯʝʪ. 

ʉʦʛʣʘʩʥʦ ʞʝ ʤʘʪʝʨʠʘʣʘʤ ʫʯʝʪʦʚ ʜʚʫʭ ʧʦʩʣʝʜʫʶʱʠʭ ʣʝʪ, ʧʦʢʘʟʘʪʝʣʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʚ ʫʢʘʟʘʥʥʳʭ ʢʘʤʝʥʦʣʦʤʥʷʭ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʣʠʩʴ ʠ ʩʦʩʪʘʚʠʣʠ ï 4,6; 10; 4,5; 0,25; 0,6 ʠ 5,3 ʵʢʟ./ ʥʘ 1 ʫʯʝʪ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʦ ʞʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʠ ʧʨʦ ʧʦʢʘʟʘʪʝʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʦʙʠʣʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʚʩʝʭ ʰʪʦʣʝʥ ʅʠʞʥʝʪʦʣʧʠʥʩʢʦʛʦ ʙʣʦʢʘ. ʇʨʠ 

ʵʪʦʤ ʚ ʃʝʜʷʥʦʡ ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʦʙʠʣʠʷ Pl. auritus ʜʦ 1,2%, ʠ ʥʝʢʦʪʦʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʵʪʦʛʦ ʚʠʜʘ ʜʦ 4,7 ʵʢʟ./ ʥʘ 1 ʫʯʝʪ (ʪʘʙʣ. 2). ʅʘ 

ʧʨʠʤʝʨʝ ʃʝʜʷʥʦʡ ʤʦʞʥʦ ʦʪʩʣʝʜʠʪʴ ʜʠʥʘʤʠʢʫ ʯʠʩʣʝʥʥʦʩʪʠ Pl. auritus 

ʧʦ 5-ʣʝʪʥʝʤʫ ʦʪʨʝʟʢʫ ʚʨʝʤʝʥʠ ï ʩ 2017 ʧʦ 2021 ʛʛ., ʧʨʝʜʩʪʘʚʣʷʶʱʝʤʫ 

ʩʦʙʦʡ ʫʯʝʪʳ ʚ ʤʦʤʝʥʪ ʩʪʘʥʦʚʣʝʥʠʷ ʧʦʣʥʦʛʦ ʩʦʩʪʘʚʘ ʟʠʤʥʝʛʦ ʥʘʩʝʣʝʥʠʷ 

ʨʫʢʦʢʨʳʣʳʭ, ʢʦʪʦʨʳʡ ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʷʙʨʶ 

ʤʝʩʷʮʫ (ʨʠʩ. 6). ɺ ʨʘʤʢʘʭ ʫʢʘʟʘʥʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ ʠʥʪʝʨʝʩʝʥ 

2019 ʛ., ʢʦʛʜʘ ʙʳʣ ʦʪʤʝʯʝʥ ʧʠʢ ʯʠʩʣʝʥʥʦʩʪʠ ʟʚʝʨʴʢʦʚ ʚʩʝʭ ʚʠʜʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʫʰʘʥʘ ʙʫʨʦʛʦ. ʇʦʩʪʝʧʝʥʥʦʝ ʞʝ ʫʤʝʥʴʰʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʦʙʠʣʠʷ Pl. auritus ʥʘʙʣʶʜʘʝʪʩʷ ʩ 2018 ʛ. ï ʦʪ 2,4% ʜʦ 0,5% ʚ 2021 ʛ. 

ʆʜʥʘʢʦ ʧʦʚʳʰʝʥʠʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʫʰʘʥʘ ʙʫʨʦʛʦ ʚ ʜʨʫʛʠʭ ʙʣʠʟʢʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʝʱʝʨʘʭ ʊʦʣʧʠʥʩʢʦʛʦ ʙʣʦʢʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʘʛʘʪʴ, ʯʪʦ 
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ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʚʝʨʴʢʦʚ ʤʝʞʜʫ ʵʪʠʤʠ ʟʠʤʥʠʤʠ 

ʫʙʝʞʠʱʘʤʠ. 

ɹʦʣʝʝ ʥʘʩʪʦʨʘʞʠʚʘʶʱʠʤʠ ʷʚʣʷʶʪʩʷ ʩʚʝʜʝʥʠʷ ʧʦ ʜʝʢʘʙʨʴʩʢʠʤ 

ʫʯʝʪʘʤ ʣʝʪʫʯʠʭ ʤʳʰʝʡ ʥʘ ʟʠʤʦʚʢʘʭ ʚ ʰʪʦʣʴʥʝ ʉʝʣʴʮʦ: ʟʜʝʩʴ ʩʦʛʣʘʩʥʦ 

ʜʘʥʥʳʤ 2017ʛ., 2019ʛ. ʠ 2021 ʛ. ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ 

ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʜʘ ï 54 ʟʚ. (76,1%), 43 ʟʚ. (60,6%), 23 ʟʚ. (39,7%) (ʨʠʩ. 4). 

ɺ ʩʚʝʪʝ ʤʘʪʝʨʠʘʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʟʘ 9-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʫʯʝʪʦʚ ʚ 

ʧʦʜʟʝʤʝʣʴʷʭ ʨʘʟʥʦʛʦ ʪʠʧʘ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʫʰʘʥ ʙʫʨʳʡ ï 

ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ, ʥʦ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʡ ʚʠʜ ʥʘ ʟʠʤʦʚʢʘʭ ʚ 

ʧʝʱʝʨʘʭ ʉʪʘʨʠʮʢʦʛʦ ʨʘʡʦʥʘ, ʯʴʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʴʥʘ ʠ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 4,1ï4,2 ʵʢʟ./ ʥʘ 1 ʫʯʝʪ. 

ʇʨʠ ʵʪʦʤ ʧʦʢʘʟʘʪʝʣʴ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʦʙʠʣʠʷ ʚʠʜʘ ʟʘ ʜʚʘ ʛʦʜʘ ʩʥʠʟʠʣʩʷ ʩ 

6,6% ʜʦ 3,7% (ʪʘʙʣ. 2). 

ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ ʚʠʜʘ. ʋʰʘʥ ʙʫʨʳʡ ʦʪʥʦʩʠʪʩʷ ʢ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʝ ʦʭʦʪʥʠʢʠ ʥʘ ʩʫʙʩʪʨʘʪʝ (ʩʦʙʠʨʘʪʝʣʠ), ʚ ʩʚʷʟʠ ʩ 

ʯʝʤ ʦʙʣʘʜʘʶʪ ʨʘʩʰʠʨʝʥʥʳʤʠ ʢʨʳʣʴʷʤʠ, ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʤʝʜʣʝʥʥʦʤʫ 

ʠ ʤʘʥʝʚʨʝʥʥʦʤʫ ʧʦʣʝʪʫ, ʫʚʝʣʠʯʝʥʥʳʤʠ ʫʰʥʳʤʠ ʨʘʢʦʚʠʥʘʤʠ. ʃʝʪʥʠʤʠ 

ʫʙʝʞʠʱʘʤʠ ʩʣʫʞʘʪ ʜʫʧʣʘ, ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦʜ ʦʪʩʪʘʚʰʝʡ ʢʦʨʦʡ, 

ʧʝʱʝʨʳ, ʯʝʨʜʘʢʠ, ʧʪʠʯʴʠ ʜʫʧʣʷʥʢʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʝʜʘʣʝʢʦ ʦʪ 

ʚʦʜʦʝʤʦʚ (Dietz et al., 2009). ɼʘʥʥʳʡ ʚʠʜ ï ʪʠʧʠʯʥʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ 

ʣʝʩʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʧʨʠ ʵʪʦʤ, ʠʟʚʝʩʪʥʘ ʩʢʣʦʥʥʦʩʪʴ ʫʰʘʥʘ ʙʫʨʦʛʦ ʢ 

ʩʠʥʘʥʪʨʦʧʥʦʩʪʠ ï ʟʚʝʨʴʢʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʞʠʣʠʱʘ ʯʝʣʦʚʝʢʘ ʜʣʷ 

ʦʙʫʩʪʨʦʡʩʪʚʘ ʥʘ ʜʥʝʚʢʠ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ (ʂʫʟʷʢʠʥ, 1950; ɹʦʣʴʰʘʢʦʚ ʠ 

ʜʨ., 2005; ʥʘʰʠ ʜʘʥʥʳʝ). ʀʤʝʥʥʦ ʵʪʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʢʦʣʦʛʠʠ ʚʠʜʘ 

ʤʦʞʝʪ ʦʙʲʷʩʥʷʪʴʩʷ ʬʘʢʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʟʚʝʨʴʢʦʚ 

ʵʪʦʛʦ ʚʠʜʘ ʚ ʟʠʤʥʠʭ ʫʙʝʞʠʱʘʭ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʙʣʠʟʦʩʪʠ ʢ ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʘʤ. ɺ ʯʘʩʪʥʦʩʪʠ, ʰʪʦʣʴʥʷ ʉʝʣʴʮʦ 

ʧʨʠʤʳʢʘʝʪ ʢ ʧ. ʉʝʣʴʮʦ ʉʪʘʨʠʮʢʦʛʦ ʨʘʡʦʥʘ, ʰʪʦʣʴʥʠ 

ʅʠʞʥʝʪʦʣʧʠʥʩʢʦʛʦ ʙʣʦʢʘ ʥʘʭʦʜʷʪʩʷ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʙʝʨʝʛʫ ʨ. ɺʦʣʛʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜ. ʏʫʢʘʚʠʥʦ, ʢʘʤʝʥʦʣʦʤʥʷ ɼʦʭʣʦʙʘʨʩʫʯʴʷ ʪʘʢʞʝ ʥʘʭʦʜʠʪʩʷ 

ʨʷʜʦʤ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʜʝʨʝʚʥʷʤʠ. ɹʦʣʴʰʘʷ ʜʦʣʷ ʚʝʨʦʷʪʥʦʩʪʠ, ʯʪʦ 

ʞʠʚʦʪʥʳʝ, ʥʘʭʦʜʷʱʠʝ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʫʙʝʞʠʱʘ ʚ ʨʘʥʥʝ-ʦʩʝʥʥʠʡ 

ʧʝʨʠʦʜ, ʟʘʪʝʤ, ʧʨʠ ʫʩʪʨʦʡʩʪʚʝ ʥʘ ʟʠʤʦʚʢʫ, ʧʝʨʝʤʝʱʘʶʪʩʷ ʚ ʥʘʭʦʜʷʱʝʝʩʷ 

ʨʷʜʦʤ ʟʠʤʥʠʝ ʤʝʩʪʘ ʦʙʠʪʘʥʠʷ. 

ɺ ʧʝʨʠʦʜ ʤʘʨʰʨʫʪʥʦʛʦ ʠ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʵʭʦʣʦʢʘʮʠʦʥʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʫʰʘʥ ʙʫʨʳʡ ʙʳʣ ʦʪʤʝʯʝʥ ʚʦ ʚʩʝʭ ʪʠʧʘʭ ʙʠʦʪʦʧʦʚ: ʚ 

ʟʘʢʨʳʪʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ, ʘ ʪʘʢʞʝ ʥʘ ʧʦʛʨʘʥʠʯʥʳʭ ʟʘʢʨʳʪʳʭ/ ʦʪʢʨʳʪʳʭ 

ʠ ʟʘʢʨʳʪʳʭ/ ʦʢʦʣʦʚʦʜʥʳʭ ʙʠʦʪʦʧʘʭ ʙʣrʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ 60,6%, 53,8% 

ʠ 7,7% ʦʪ ʚʩʝʭ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ Pl. auritus ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ 

ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʷʭ ʚʦ ʚʨʝʤʷ ʤʘʨʰʨʫʪʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʢʦʨʤʦʚʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʨʫʢʦʢʨʳʣʳʭ, ʙʳʣʦ ʦʪʤʝʯʝʥʦ 17,9% ʦʪ ʚʩʝʭ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʵʭʦʣʦʢʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ ʫʰʘʥʘ ʙʫʨʦʛʦ, ʚʦ 
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ʚʨʝʤʷ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʟʳʩʢʘʥʠʡ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ ï 7,7% ʚ 

ʜ. ʈʠʛʦʜʠʱʠ ʠ 30,8% ʥʘ ʦʢʨʘʠʥʝ ʜ. ʊʠʤʢʦʚʦ ʥʘ ʙʝʨʝʛʫ ʨ. ʂʝʤʢʘ. 

ʇʦ ʠʪʦʛʘʤ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʠ ʤʘʨʰʨʫʪʥʦʛʦ ʵʭʦʣʦʢʘʮʠʦʥʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʘ ʪʘʢʞʝ ʦʪʣʦʚʘ ʧʘʫʪʠʥʥʳʤʠ ʩʝʪʷʤʠ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ 

ʟʠʤʥʠʭ ʫʙʝʞʠʱ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʢʦʨʤʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʫʰʘʥʘ 

ʙʫʨʦʛʦ ʥʘʯʠʥʘʝʪʩʷ ʯʝʨʝʟ 2ï2,5  ʯʘʩʘ ʧʦʩʣʝ ʟʘʭʦʜʘ ʩʦʣʥʮʘ, ʧʠʢ 

ʘʢʪʠʚʥʦʩʪʠ ï ʜʦ 1 ʥʦʯʠ. ɺʨʝʤʷ ʩʘʤʦʡ ʧʦʟʜʥʝʡ ʧʦʠʤʢʠ ï 02:35. 

ɸʢʪʠʚʥʦʩʪʴ ʚ ʨʘʡʦʥʝ ʟʠʤʥʠʭ ʫʙʝʞʠʱ Pl. auritus ʥʘʯʠʥʘʝʪ 

ʧʨʦʷʚʣʷʪʴ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʘʚʛʫʩʪʘ. ʇʨʠ ʦʪʣʦʚʘʭ ʨʫʢʦʢʨʳʣʳʭ 

ʧʘʫʪʠʥʥʳʤʠ ʩʝʪʷʤʠ ʫ ʚʭʦʜʦʚ ʚ ʰʪʦʣʴʥʶ ʃʝʜʷʥʘʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ 1ï3  ʟʚʝʨʴʢʘ, ʥʦ ʚ ʢʦʥʮʝ ʘʚʛʫʩʪʘ 2019 ʛ. ʟʘ ʦʜʥʫ ʥʦʯʴ 

ʙʳʣʠ ʦʪʣʦʚʣʝʥʳ 8 ʫʰʘʥʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʝʢʦʨʜʦʤ. 

ɺʝʣʠʯʠʥʘ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʦʙʠʣʠʷ Pl. auritus ʚ ʦʪʣʦʚʘʭ ʚ 

ʘʚʛʫʩʪʝ ʩʦʩʪʘʚʠʣʘ 2,9ï9,3%, ʚ ʩʝʥʪʷʙʨʝ ï 1,5ï,1%. ɺ ʢʦʥʮʝ ʩʝʥʪʷʙʨʷ, 

ʘ ʪʘʢʞʝ ʚ 1ï2  ʜʝʢʘʜʳ ʦʢʪʷʙʨʷ ʫʰʘʥ ʚ ʦʪʣʦʚʘʭ ʥʝ ʚʩʪʨʝʯʘʣʩʷ, ʚ 

ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʦʢʪʷʙʨʷ 2019ʛ. ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ ʚʠʜʘ ʩʦʩʪʘʚʠʣʦ 

8,3%. ʅʘ ʜʥʝʚʢʘʭ ʚ ʰʪʦʣʴʥʝ ʃʝʜʷʥʘʷ ʫʰʘʥ ʧʦʷʚʣʷʣʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʩ ʨʝʛʠʩʪʨʘʮʠʝʡ ʚ ʦʪʣʦʚʘʭ, ʪ.ʝ. ʩʦ ʚʪʦʨʦʡ ʜʝʢʘʜʳ ʘʚʛʫʩʪʘ ï ʵʪʦ ʙʳʣʠ 

ʦʜʠʥʦʯʥʳʝ ʟʚʝʨʴʢʠ. ɺ ʩʝʥʪʷʙʨʝ ʫʰʘʥ ʚ ʢʘʤʝʥʦʣʦʤʥʝ ʥʝ ʦʪʤʝʯʘʣʩʷ, ʘ 

ʚ ʥʘʯʘʣʝ ʦʢʪʷʙʨʷ ʧʨʠ ʫʯʝʪʘʭ ʚ 2018 ʛ. ʚ ʃʝʜʷʥʦʡ ʫʞʝ ʙʳʣʠ ʥʘʡʜʝʥʳ 

7 ʟʚʝʨʴʢʦʚ (ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ 0,8%) (ʨʠʩ. 7). ʇʨʠ ʦʪʣʦʚʘʭ ʚ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʰʪʦʣʴʥʠ ʇʦʜʤʝʪʢʠ ʫʰʘʥ ʙʳʣ ʦʪʤʝʯʝʥ ʝʜʠʥʦʞʜʳ ʟʘ 

ʜʚʫʭʣʝʪʥʠʡ ʧʝʨʠʦʜ ï 3 ʦʢʪʷʙʨʷ 2020ʛ. 

ʉʦʦʪʥʦʰʝʥʠʝ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʚ ʦʪʣʦʚʘʭ ʫ ʚʭʦʜʦʚ ʚ ʧʝʱʝʨʳ ï 

1:0,31 (ɢ
2
=4,76; pÒ0,05). ʏʠʩʣʝʥʥʦʝ ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʘʤʮʦʚ ʥʘʜ ʩʘʤʢʘʤʠ 

ʪʘʢʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʧʨʠ ʫʯʝʪʘʭ ʚ ʰʪʦʣʴʥʝ, ʢʘʢ ʚ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ 

ʧʝʨʠʦʜ (ʘʚʛʫʩʪ ð ʦʢʪʷʙʨʴ) ï 1:0,45, ʪʘʢ ʠ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ (ʥʦʷʙʨʴï

ʘʧʨʝʣʴ) ï 1:0,4. ɺ ʜʚʫʭ ʧʦʩʣʝʜʥʠʭ ʩʣʫʯʘʷʭ ʦʪʣʠʯʠʷ ʥʝ ʧʦʜʪʚʝʨʞʜʝʥʳ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʚʚʠʜʫ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʦʙʲʝʤʘ ʚʳʙʦʨʦʢ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, 

ʯʪʦ ʚ ʰʪʦʣʴʥʝ ʉʝʣʴʮʦ ʧʨʠ ʟʠʤʥʠʭ ʫʯʝʪʘʭ ʙʳʣʠ ʦʪʤʝʯʝʥʳ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʪʝʥʜʝʥʮʠʠ ï ʟʜʝʩʴ ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʣʦʚ 0,6:1 

(ɢ
2
=4,78; pÒ0,05) (ʨʠʩ. 8). 

ʉ ʧʝʨʚʦʡ ʜʝʢʘʜʳ ʥʦʷʙʨʷ ʧʨʦʠʩʭʦʜʠʪ ʩʪʘʥʦʚʣʝʥʠʝ ʟʠʤʥʝʛʦ 

ʥʘʩʝʣʝʥʠʷ ʨʫʢʦʢʨʳʣʳʭ: ʜʦʣʷ ʚʠʜʘ ʚ ʩʦʩʪʘʚʝ ʥʘʩʝʣʝʥʠʷ ʨʫʢʦʢʨʳʣʳʭ ʚ 

2018 ʛ. ʜʦʩʪʠʛʣʘ 2,7% (8 ʦʩ.), ʚ 2019 ʛ. ï 1,7% (12 ʦʩ.) (ʨʠʩ. 7). 

ʆʩʦʙʝʥʥʦʩʪʠ ʜʠʥʘʤʠʢʠ ʘʙʩʦʣʶʪʥʦʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ 

Pl. auritus ʦʩʦʙʝʥʥʦ ʭʦʨʦʰʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʥʘ ʦʪʨʝʟʢʝ ʛʨʘʬʠʢʘ 

ʤʦʥʠʪʦʨʠʥʛʘ ʰʪʦʣʴʥʠ ʃʝʜʷʥʘʷ ʚ ʧʝʨʠʦʜ ʟʠʤʦʚʢʠ ʣʝʪʫʯʠʭ ʤʳʰʝʡ ʚ 

2019ï2020ʛʛ. (ʨʠʩ. 5). ʇʦʷʚʣʝʥʠʝ ʫʰʘʥʘ ʚ ʤʝʩʪʘʭ ʟʠʤʦʚʦʢ ʚ ʦʢʪʷʙʨʝ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʰʪʦʣʴʥʝ ʉʝʣʴʮʦ: ʚʦ 

ʚʪʦʨʫʶ ʜʝʢʘʜʫ ʦʢʪʷʙʨʷ 2020ʛ. ʠ 2021 ʛ. ʯʠʩʣʝʥʥʦʩʪʴ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ ʫʰʘʥʘ ʩʦʩʪʘʚʠʣʠ ï 0 ʟʚ. (0%) ʠ 4 ʟʚ. (20%) 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʪʨʝʪʴʶ ʜʝʢʘʜʫ 2019 ʛ. ï 24 ʟʚ. (75%) (ʨʠʩ. 4). ʂʘʢ 
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ʧʨʘʚʠʣʦ, Pl. auritus ʟʠʤʫʝʪ ʧʦʦʜʠʥʦʯʢʝ, ʨʘʩʧʦʣʘʛʘʷʩʴ ʦʪʢʨʳʪʦ ʥʘ 

ʩʪʝʥʘʭ ʠ ʧʦʪʦʣʢʝ, ʠʟʨʝʜʢʘ ʠʩʧʦʣʴʟʫʝʪ ʤʠʢʨʦʫʢʨʳʪʠʷ ï ʨʘʩʱʝʣʠʥʳ ʚ 

ʧʦʪʦʣʢʝ ʠ ʩʪʝʥʘʭ. ʉ ʬʝʚʨʘʣʷ 2013ʛ. ʧʦ ʜʝʢʘʙʨʴ 2018ʛ. 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 7 ʩʣʫʯʘʝʚ ʟʠʤʦʚʢʠ Pl. auritus ʚ ʩʢʦʧʣʝʥʠʷʭ, ʯʘʱʝ 

ʚʩʝʛʦ ï ʵʪʦ ʦʜʥʦʚʠʜʦʚʳʝ ʛʨʫʧʧʳ ʧʦ 2 ʟʚʝʨʴʢʘ, ʠʥʦʛʜʘ ï 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʘʛʨʝʛʘʮʠʠ ʩʦʚʤʝʩʪʥʦ ʩ ʥʦʯʥʠʮʝʡ ɹʨʘʥʜʪʘ 

(ɽʤʝʣʴʷʥʦʚʘ ʠ ʜʨ., 2019) (ʨʠʩ. 9). 
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ʙ) 
ʈʠʩ. 7. ʏʠʩʣʝʥʥʦʩʪʴ (ʘ) ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ (ʙ) ʫʰʘʥʘ ʙʫʨʦʛʦ ʚ ʦʪʣʦʚʘʭ ʠ 

ʥʘʩʝʣʝʥʠʠ ʨʫʢʦʢʨʳʣʳʭ ʚ ʰʪʦʣʴʥʝ ʃʝʜʷʥʘʷ (ʘʚʛʫʩʪ-ʥʦʷʙʨʴ 2018ï2019 ʛʛ.) 
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ʈʠʩ. 8. ʆʩʦʙʝʥʥʦʩʪʠ ʧʦʣʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʫʰʘʥʘ ʙʫʨʦʛʦ ʚ ʦʪʣʦʚʘʭ ʠ ʚ 

ʰʪʦʣʴʥʷʭ ʃʝʜʷʥʘʷ ʠ ʉʝʣʴʮʦ (ʣʝʪʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ) 

 

ʇʦʢʠʜʘʪʴ ʤʝʩʪʘ ʟʠʤʦʚʦʢ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʫʰʘʥ ʥʘʯʠʥʘʝʪ ʚ 

ʤʘʨʪʝ, ʥʘʧʨʠʤʝʨ, ʚ ʢʘʤʝʥʦʣʦʤʥʝ ʉʝʣʴʮʦ ʯʠʩʣʝʥʥʦʩʪʴ ʵʪʦʛʦ ʚʠʜʘ 

ʩʥʠʞʘʣʘʩʴ ʩ 43 ʟʚ. (60,6%) ï ʚ ʜʝʢʘʙʨʝ 2019 ʛ., ʜʦ 4 ʟʚ. (12,1%) ï ʚ 

ʤʘʨʪʝ 2019ʛ. (ʨʠʩ. 4). ɺ ʰʪʦʣʴʥʝ ʃʝʜʷʥʘʷ ʚ ʧʝʨʚʫʶ ʜʝʢʘʜʫ ʤʘʨʪʘ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʪʤʝʯʘʣʠʩʴ ʝʜʠʥʠʯʥʳʝ ʦʩʦʙʠ ʫʰʘʥʦʚ ï ʦʪ 2 ʜʦ 5 

(1,5ï2,5%). ɺ 2018 ʛ. ʥʘʙʣʶʜʘʣʩʷ ʟʘʧʦʟʜʘʣʳʡ ʚʳʣʝʪ Pl. auritus ʠʟ ʵʪʦʛʦ 

ʧʦʜʟʝʤʝʣʴʷ ï ʚ ʧʝʨʚʫʶ ʜʝʢʘʜʫ ʤʘʨʪʘ ʟʜʝʩʴ ʙʳʣʠ ʥʘʡʜʝʥʳ 10 ʟʚʝʨʴʢʦʚ 

(3,4%), ʘ ʚ ʢʦʥʮʝ ʘʧʨʝʣʷ ï 2 ʦʩʦʙʠ (1,5%); ʚʦ ʚʨʝʤʷ ʜʨʫʛʠʭ ʘʧʨʝʣʴʩʢʠʭ 

ʫʯʝʪʦʚ ʫʰʘʥ ʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ (ʨʠʩ. 5). 

 

 
ʈʠʩ. 9. ʈʘʟʥʦʚʠʜʦʚʘʷ ʘʛʨʝʛʘʮʠʷ ï ʫʰʘʥ ʙʫʨʳʡ (Plecotus auritus) ʠ ʥʦʯʥʠʮʘ 

ɹʨʘʥʜʪʘ (Myotis brandtii). ʉʝʣʴʮʦ 12 ʬʝʚʨʘʣʷ 2017 ʛ.  

(ʬʦʪʦ ɸ.ɸ. ɽʤʝʣʴʷʥʦʚʦʡ) 
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ʄʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʦʪʤʝʯʝʥʥʳʭ ʤʝʩʪʘʭ ʟʠʤʦʚʦʢ 

ʫʰʘʥʘ ʙʫʨʦʛʦ ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ: ʪʝʤʧʝʨʘʪʫʨʘ ï ʦʪ 4,7 
0
ʉ ʜʦ 7,5 

0
ʉ, 

ʚʣʘʞʥʦʩʪʴ ï ʦʪ 71,2% ʜʦ 96,6%. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʪʦʤ, ʯʪʦ ʫʰʘʥ 

ʙʫʨʳʡ ï ʫʷʟʚʠʤʳʡ ʜʣʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʩʝʜʣʳʡ ʚʠʜ, ʚ 

ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚ ʤʝʩʪʘʭ ʤʘʩʩʦʚʳʭ ʟʠʤʦʚʦʢ ʨʝʛʠʩʪʨʠʨʫʶʱʠʡʩʷ ʩ 

ʤʘʣʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʥʘʤʝʯʘʶʱʠʤʠʩʷ ʪʝʥʜʝʥʮʠʷʤʠ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʭ ʩʥʠʞʝʥʠʷ, ʜʘʥʥʳʡ ʚʠʜ ʧʨʝʜʣʘʛʘʝʪʩʷ ʢ ʦʭʨʘʥʝ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦ ʩʪʘʪʫʩʦʤ 3 ï ʨʝʜʢʠʝ ʪʘʢʩʦʥʳ ʠ 

ʧʦʧʫʣʷʮʠʠ. 
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DISTRIBUTION,  NUMBER,  BIOLOGY  AND ECOLOGY  OF 

VULNERABLE  SPECIES OF CHIROPTERANS (CHIROPTERA,  

VESPERTILIONIDAE),  INHABITING  THE TVER REGION:  

BROWN LONG-EARED BAT  

(PLECOTUS AURITUS LINNAEUS,  1758) 

 

A.A. Emelyanova, E.A. Khristenko, A.S. Volkova, A.M.  Kulagin , 

E.A. Vinogradova, V.A. Maksimova 
Tver State University, Tver 

 
Here we provide some general information on the distribution, abundance, 

biology, and ecology of Brown long-eared bat Plecotus auritus (Linnaeus, 

1758). Information is based on the analysis of research materials collected 

over ten years (2010-2021) in the Tver region. We propose to include these 

species to the regional Red Data Book under the status of "Rare species". 

Key words: bats, chiropterans, pond bat, Brown long-eared bat, Plecotus 

auritus, Tver region, Red Data Book. 
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ʥʘʧʨʘʚʣʝʥʠʷ 06.03.01 ɹʠʦʣʦʛʠʷ, ʣʘʙʦʨʘʥʪ ʢʘʬʝʜʨʳ ʟʦʦʣʦʛʠʠ ʠ 
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170100, ʊʚʝʨʴ, ʫʣ. ɾʝʣʷʙʦʚʘ, ʜ. 33, email: Vinogradova.EA@tversu.ru. 

ʄɸʂʉʀʄʆɺɸ ɺʘʣʝʨʠʷ ɸʥʜʨʝʝʚʥʘ ï ʙʘʢʘʣʘʚʨ 3 ʢʫʨʩʘ 

ʥʘʧʨʘʚʣʝʥʠʷ 06.03.01 ɹʠʦʣʦʛʠʷ, ʣʘʙʦʨʘʥʪ ʢʘʬʝʜʨʳ ʟʦʦʣʦʛʠʠ ʠ 

ʬʠʟʠʦʣʦʛʠʠ, ʌɻɹʆʋ ɺʆ çʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, 
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ʚʠʜʦʚ ʨʫʢʦʢʨʳʣʳʭ (Chiroptera, Vespertilionidae), ʦʙʠʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ 
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ʄʆʈʌʆʄɽʊʈʀʗ ʉʂɽʃɽʊɸ ʂʆʅɽʏʅʆʉʊɽʁ ɼʀʂʆʁ  

ʀ ɼʆʄɽʉʊʀʎʀʈʆɺɸʅʅʆʁ ɸʄɽʈʀʂɸʅʉʂʆʁ ʅʆʈʂʀ 

(NEOVISION VISION): ɻɽʅɼɽʈʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ  

ʀ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʉʀʄʄɽʊʈʀʀ 

 

ʉ.ɺ. ɼʠʢʘʨʝʚ
1
, ʅ.ʇ. ʂʦʨʘʙʣʸʚ

1,2
, ʇ.ʅ. ʂʦʨʘʙʣʸʚ

3
 

1
ɺʝʣʠʢʦʣʫʢʩʢʘʷ ʛʦʩʫʜʨʘʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʷ,  

ɺʝʣʠʢʠʝ ʃʫʢʠ 
2
ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʟʘʧʦʚʝʜʥʠʢ çʇʦʣʠʩʪʦʚʩʢʠʡè,  

ʇʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, 
3 
ʎʝʥʪʨʘʣʴʥʦ-ʣʝʩʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ, 

ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ 

 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠʥʜʝʢʩʘ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ ʠ ʩʠʤʤʝʪʨʠʠ 

ʧʦʩʪʢʨʘʥʠʘʣʴʥʦʛʦ ʩʢʝʣʝʪʘ ʧʦ 20 ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ 

ʘʤʝʨʠʢʘʥʩʢʠʭ ʥʦʨʦʢ (Neovison vison), ʥʘʩʝʣʷʶʱʠʭ ʜʠʢʫʶ ʧʨʠʨʦʜʫ ʠ 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʟʚʝʨʦʭʦʟʷʡʩʪʚʝ. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ 204 ʦʩʦʙʠ ʘʤʝʨʠʢʘʥʩʢʠʭ ʥʦʨʦʢ, ʠʟ ʢʦʪʦʨʳʭ 

99 ʜʠʢʠʭ ʦʩʦʙʝʡ, ʥʘʩʝʣʷʚʰʠʭ ʪʝʨʨʠʪʦʨʠʶ ʊʚʝʨʩʢʦʡ ʠ ʇʩʢʦʚʩʢʦʡ 

ʦʙʣʘʩʪʝʡ, 46 ʦʜʦʤʘʰʥʝʥʥʳʭ ʧʦʨʦʜʳ ʩʘʧʬʠʨ, 32 ʧʦʨʦʜʳ ʩʝʨʝʙʨʠʩʪʦï

ʛʦʣʫʙʘʷ, 27 ʧʦʨʦʜʳ ʩʪʘʥʜʘʨʪʥʘʷ ʢʦʨʠʯʥʝʚʘʷ. ʋʩʪʘʥʦʚʣʝʥʳ ʩʨʝʜʥʠʝ 

ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ ʚʩʝʭ ʛʨʫʧʧ ʠʩʩʣʝʜʫʝʤʳʭ 

ʞʠʚʦʪʥʳʭ, ʚʳʷʚʣʝʥʘ ʜʦʩʪʦʚʝʨʥʦ ʥʘʧʨʘʚʣʝʥʥʘʷ ʘʩʠʤʤʝʪʨʠʷ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚʳʜʚʠʥʫʪʳ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʧʨʠʨʦʜʝ 

ʥʘʙʣʶʜʘʝʤʳʭ ʷʚʣʝʥʠʡ. ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ ʧʨʠʟʚʘʥʘ ʨʘʩʰʠʨʠʪʴ 

ʠʤʝʶʱʠʝʩʷ ʤʘʣʦʯʠʩʣʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ 

ʧʦʩʪʢʨʘʥʠʘʣʴʥʦʛʦ ʩʢʝʣʝʪʘ ʜʠʢʦʡ ʠ ʜʦʤʝʩʪʮʠʨʦʚʘʥʥʦʡ ʘʤʝʨʠʢʘʥʩʢʦʡ 

ʥʦʨʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Neovision vision, ʧʦʩʪʢʨʘʥʠʘʣʴʥʳʡ ʩʢʝʣʝʪ, ʧʦʣʦʚʦʡ 

ʜʠʤʦʨʬʠʟʤ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʘʩʠʤʤʝʪʨʠʷ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ 

ʠʟʤʝʥʯʠʚʦʩʪʴ. 

 

ɺʚʝʜʝʥʠʝ. ʇʨʝʜʥʘʤʝʨʝʥʥʦ ʠʣʠ ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʦ 

ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʝ ʚʠʜʳ ʦʢʘʟʳʚʘʶʪ ʩʝʨʴʸʟʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʙʘʣʘʥʩ 

ʵʢʦʩʠʩʪʝʤʳ ʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʘʙʦʨʠʛʝʥʥʳʤʠ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʚ ʩʣʦʞʠʚʰʠʭʩʷ ʧʨʠʨʦʜʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ (ʐʚʘʨʮ, 

1980; ʊʫʤʘʥʦʚ, 1996; Macdonald et al., 2002; Hammershßj et al., 2004). 

ʆʜʥʠʤ ʠʟ ʷʨʢʠʭ ʠʥʚʘʟʠʦʥʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʣʝʢʦʧʠʪʘʶʱʠʭ 

ʷʚʣʷʝʪʩʷ ʘʤʝʨʠʢʘʥʩʢʘʷ ʥʦʨʢʘ (Neovision vision), ʚʭʦʜʷʱʘʷ ʚ ʩʦʩʪʘʚ 

ʩʝʤʝʡʩʪʚʘ ʢʫʥʴʠʭ (Mustelidae). ʆʩʚʦʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ ʩʪʨʘʥ ɿʘʧʘʜʥʦʡ ʠ 

ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʳ ʥʘʯʘʣʦʩʴ ʩ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʚʳʧʫʩʢʦʚ ʟʚʝʨʷ ʚ 38 

É ɼʠʢʘʨʝʚ ʉ.ɺ., ʂʦʨʘʙʣʸʚ ʅ.ʇ., 
   ʂʦʨʘʙʣʸʚ ʇ.ʅ., 2022 
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ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʦʙʲʝʢʪʘʭ ʙʳʚʰʝʛʦ ʉʉʉʈ (ʇʘʚʣʦʚ ʠ ʜʨ., 1973). 

ʉʙʝʞʘʚʰʠʝ ʘʤʝʨʠʢʘʥʩʢʠʝ ʥʦʨʢʠ ʩ ʪʝʨʨʠʪʦʨʠʡ ʟʚʝʨʦʚʦʜʯʝʩʢʠʭ 

ʭʦʟʷʡʩʪʚ ʪʘʢ ʞʝ ʦʙʝʩʧʝʯʠʚʘʣʠ ʩʪʘʙʠʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ ʯʠʩʣʝʥʥʦʩʪʠ 

ʬʦʨʤʠʨʫʶʱʠʭʩʷ ʧʦʧʫʣʷʮʠʡ (Larivi¯re, 1999; ʊʫʤʘʥʦʚ, 2009). 

ʆʙʱʝʠʟʚʝʩʪʥʦ, ʯʪʦ ʫʩʧʝʰʥʦʤʫ ʚʥʝʜʨʝʥʠʶ ʚʠʜʘ ʚ ʵʢʦʩʠʩʪʝʤʳ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʨʷʜ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ (ʊʫʤʘʥʦʚ, 2003). ʄʘʩʩʘ ʪʝʣʘ ʘʤʝʨʠʢʘʥʩʢʠʭ ʥʦʨʦʢ ʧʨʠʤʝʨʥʦ 

ʥʘ 40% ʙʦʣʴʰʝ, ʯʝʤ ʝʚʨʦʧʝʡʩʢʠʭ ʥʦʨʦʢ ʨʘʟʥʳʭ ʧʦʣʦʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ, 

ʯʪʦ ʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʝ ʟʘ 

ʢʦʨʤʦʚʫʶ ʙʘʟʫ (ɻʝʧʪʥʝʨ ʠ ʜʨ., 1967). ʊʘʢ ʞʝ, ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʚʥʫʪʨʠʚʠʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ, ʢʦʪʦʨʳʡ ʨʘʩʰʠʨʷʝʪ 

ʟʘʥʠʤʘʝʤʦʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʥʠʰʫ, ʦʢʘʟʳʚʘʷ ʝʱʸ ʙʦʣʴʰʝʝ ʜʘʚʣʝʥʠʝ ʥʘ 

ʘʙʦʨʠʛʝʥʥʳʝ ʚʠʜʳ (ʂʦʨʘʙʣʝʚ ʠ ʜʨ., 2013). ʅʝʩʤʦʪʨʷ ʥʘ ʦʙʰʠʨʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʘʥʠʦʤʝʪʨʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʠʜʘ, ʧʫʙʣʠʢʘʮʠʡ, 

ʧʦʩʚʷʱʝʥʥʳʭ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʩʪʢʨʘʥʠʘʣʴʥʦʛʦ ʩʢʝʣʝʪʘ ʚʩʸ ʝʱʸ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʠʟʫʯʝʥʠʷ ʬʝʥʦʤʝʥʘ ʨʘʟʤʝʨʥʦʡ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʦʨʢʠ (ʍʘʨʣʘʤʦʚʘ ʠ 

ʜʨ., 1999, 2000; Thom et al., 2004; ʂʦʨʘʙʣʸʚ ʠ ʜʨ., 2018). 

ʅʝʜʘʚʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʨʬʦʣʦʛʠʠ 

ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʦʜʘʚʣʷʶʱʝʤʫ ʙʦʣʴʰʠʥʩʪʚʫ ʚʠʜʦʚ 

ʚʳʛʦʜʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʢʦʥʝʯʥʦʩʪʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʫʥʢʮʠʡ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʙʲʝʢʪʘʤʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ (Strºckens, et al 2013, ɻʠʣʝʚ ʠ ʜʨ., 2016). ʗʚʣʝʥʠʝ ʣʘʪʝʨʘʣʠʟʘʮʠʠ 

ʬʫʥʢʮʠʡ ʢʦʥʝʯʥʦʩʪʝʡ ʩʚʷʟʘʥʥʦ ʩ ʤʝʞʧʦʣʫʰʘʨʥʦʡ ʘʩʠʤʤʝʪʨʠʝʡ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ ʧʦʩʪʢʨʘʥʠʘʣʴʥʦʛʦ ʩʢʝʣʝʪʘ ʞʠʚʦʪʥʳʭ. ʆʩʥʦʚʳʚʘʷʩʴ 

ʥʘ ʜʘʥʥʳʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʦʞʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ 

ʘʩʠʤʤʝʪʨʠʷ ʤʦʟʛʘ, ʘ ʪʘʢʞʝ ʣʘʪʝʨʘʣʠʟʘʮʠʷ ʬʫʥʢʮʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʯʝʨʪ ʤʣʝʢʦʧʠʪʘʶʱʠʭ (Rogers, 2002). ʇʦ 

ʩʦʚʨʝʤʝʥʥʳʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤ, ʪʘʢʦʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʨʘʟʜʝʣʝʥʠʝ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʧʪʠʤʠʟʘʮʠʶ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʛʦʣʦʚʥʳʤ ʤʦʟʛʦʤ 

ʠ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʨʘʩʧʘʨʘʣʣʝʣʠʟʘʮʠʶ ʧʦʩʪʫʧʘʶʱʠʭ ʜʘʥʥʳʭ ʚ 

ʧʦʣʫʰʘʨʠʷ, ʯʪʦ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʨʝʰʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʦʧʝʨʘʪʠʚʥʳʭ 

ʟʘʜʘʯ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʚ ʣʠʪʝʨʘʪʨʫʝ ʵʪʦʪ ʤʝʭʘʥʠʟʤ ʠʟʚʝʩʪʥʝ ʢʘʢ 

çʧʨʠʥʮʠʧ ʤʥʦʛʦʧʦʪʦʯʥʦʩʪʠè (Vallortigara, Rogers, 2005). ʀʟ ʜʚʫʭ 

ʘʢʪʫʘʣʴʥʳʭ ʥʘ ʜʘʥʥʳʭ ʤʦʤʝʥʪ ʥʘʧʨʘʚʣʝʥʠʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʩʠʤʤʝʪʨʠʠ 

ʤʦʟʛʘ, ʘ ʠʤʝʥʥʦ ʣʘʪʝʨʘʣʠʟʘʮʠʠ ʩʝʥʩʦʨʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʠ 

ʣʘʪʝʨʘʣʠʟʘʮʠʠ ʤʦʪʦʨʥʳʭ ʬʫʥʢʮʠʡ, ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʩʪʘʪʴʠ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʙʫʜʝʪ ʧʦʩʣʝʜʥʝʝ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʵʪʦʛʦ 

ʪʠʧʘ ʘʩʠʤʤʝʪʨʠʠ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʥʘʧʨʠʤʝʨ, ʚʠʜʦʚʦʡ ʠ 

ʛʝʥʜʝʨʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʧʘʨʘʤʝʪʨʦʚ ʚʳʧʦʣʥʷʝʤʦʡ ʞʠʚʦʪʥʳʤ 

ʟʘʜʘʯʠ (MacNeilage, 2007). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ 

ʧʦʣʠʤʦʨʬʠʟʤʘ ʙʦʣʴʰʠʥʩʪʚʘ ʞʠʚʦʪʥʳʭ ʷʚʣʷʝʪʩʷ ʧʦʣʦʚʦʡ ʜʠʤʦʨʬʠʟʤ. 
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ʉ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʜʘʥʥʦʝ ʷʚʣʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʟʘʥʷʪʴ 

ʰʠʨʦʢʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʥʠʰʫ, ʯʪʦ ʙʣʘʛʦʧʨʠʷʪʥʦ ʚʣʠʷʝʪ ʥʘ 

ʚʳʞʠʚʘʝʤʦʩʪʴ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʠʜʘ ʚ ʮʝʣʦʤ (ʂʦʨʘʙʣʝʚ ʠ ʜʨ., 2014). 

ʎʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦʤ ʠʟʫʯʝʥʠʠ ʨʘʟʤʝʨʥʦʛʦ 

ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ, ʘ ʪʘʢʞʝ ʩʠʤʤʝʪʨʠʠ ʧʦʩʪʢʨʘʥʠʘʣʴʥʦʛʦ ʩʢʝʣʝʪʘ 

ʜʠʢʦʡ ʠ ʜʦʤʝʩʪʠʮʠʨʦʚʘʥʥʦʡ Neovision vision, ʥʘʩʝʣʷʶʱʝʡ ʪʝʨʨʠʪʦʨʠʶ 

ʊʚʝʨʩʢʦʡ ʠ ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʝʡ. 

ʄʝʪʦʜʠʢʘ. ʀʟʫʯʝʥʳ 99 ʢʦʤʧʣʝʢʪʦʚ ʢʦʥʝʯʥʦʩʪʝʡ ʘʤʝʨʠʢʘʥʩʢʠʭ 

ʥʦʨʦʢ, ʜʦʙʳʪʳʭ ʚ ʧʨʠʨʦʜʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʠ ʇʩʢʦʚʩʢʦʡ 

ʦʙʣʘʩʪʝʡ. ʅʘʨʷʜʫ ʩ ʜʠʢʠʤʠ ʥʦʨʢʘʤʠ ʠʩʩʣʝʜʦʚʘʥʳ ʵʣʝʤʝʥʪʳ ʩʢʝʣʝʪʘ 

ʢʦʥʝʯʥʦʩʪʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ 105 ʞʠʚʦʪʥʳʭ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʆʆʆ 

çɿʚʝʨʦʭʦʟʷʡʩʪʚʦ çɿʥʘʤʝʥʩʢʦʝè, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʊʦʨʦʧʝʮʢʦʤ ʨʘʡʦʥʝ 

ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

 
ʊʘʙʣʠʮʘ 1 

ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʤʝʩʪʘ ʜʦʙʳʯʠ ʠ ʦʙʲʸʤ ʠʩʩʣʝʜʫʝʤʦʡ ʚʳʙʦʨʢʠ 

ʂʦʣʠʯʝʩʪʚʦ 

ʦʩʦʙʝʡ 
ʄʝʩʪʦ ʜʦʙʳʯʠ ʇʦʨʦʜʘ 

ʉʘʤʮʳ, 

ǁ 

ʉʘʤʢʠ, 

ǀ 

ʇʦʣ 

ʥʝʠʟʚʝʩʪʝʥ 

27 ɿʥʘʤʝʥʩʢʦʝ 

ʟʚʝʨʦʭʦʟʷʡʩʪʚʦ 

(ʊʚʝʨʩʢʘʷ ʦʙʣ.) 

ʉʊʂ* 12 15 ï 

46 ɿʥʘʤʝʥʩʢʦʝ 

ʟʚʝʨʦʭʦʟʷʡʩʪʚʦ 

(ʊʚʝʨʩʢʘʷ ʦʙʣ.) 

ʉʘʧʬʠʨ 22 24 ï 

32 ɿʥʘʤʝʥʩʢʦʝ 

ʟʚʝʨʦʭʦʟʷʡʩʪʚʦ 

(ʊʚʝʨʩʢʘʷ ʦʙʣ.) 

ʉʝʨʝʙʨʠʩʪʦ-

ʛʦʣʫʙʳʝ 

17 15 ï 

99 ʊʚʝʨʩʢʘʷ ʠ ʇʩʢʦʚʩʢʘʷ 

ʦʙʣʘʩʪʴ 

ɼʠʢʘʷ 

ʧʦʧʫʣʷʮʠʷ 

60 39 ï 

ɺʩʝʛʦ: 204   111 93  

ʇʨʠʤʝʯʘʥʠʝ: ʧʨʠʥʷʪʦʝ ʩʦʢʨʘʱʝʥʠʝ: ʉʊʂ ï ʩʪʘʥʜʘʨʪʥʘʷ ʢʦʨʠʯʥʝʚʘʷ ʧʦʨʦʜʘ. 

 

ʀʟʤʝʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ ʧʦʷʩʘ 

ʜʦʙʘʚʦʯʥʦʛʦ ʩʢʝʣʝʪʘ ʢʦʥʝʯʥʦʩʪʝʡ: ʣʦʢʪʝʚʘʷ (ʘ), ʣʫʯʝʚʘʷ (ʙ), ʣʦʧʘʪʢʘ 

(ʚ), ʧʣʝʯʝʚʘʷ (ʛ), ʙʝʜʨʝʥʥʘʷ (ʜ), ʙʦʣʴʰʘʷ ʙʝʨʮʦʚʘʷ (ʝ) ʠ ʤʘʣʘʷ ʙʝʨʮʦʚʘʷ 

(ʞ) ʢʦʩʪʠ (ʨʠʩ. 1). 

ɿʘ ʦʩʥʦʚʫ ʚʟʷʪʘ ʩʭʝʤʘ ʧʨʦʤʝʨʦʚ, ʧʨʝʜʣʦʞʝʥʥʘʷ Von den Driesch 

(1967), ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 20 ʠʟʤʝʨʝʥʠʡ ʩ ʥʘʜʝʞʥʳʤʠ ʪʦʯʢʘʤʠ 

ʧʨʠʚʷʟʢʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʟʤʝʨʝʥʳ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ: ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʜʣʠʥʘ, ʤʘʢʩʠʤʘʣʴʥʳʡ ʠ ʤʠʥʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʵʧʠʬʠʟʦʚ ʠ ʜʠʘʬʠʟʦʚ 

ʢʦʩʪʠ. ʊʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʦʙʝʩʧʝʯʠʚʘʣʘʩʴ ʮʠʬʨʦʚʳʤ 

ʰʪʘʥʛʝʥʮʠʨʢʫʣʝʤ ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ ʜʦ 0,01 ʤʤ. ʀʥʜʝʢʩ ʧʦʣʦʚʦʛʦ 

ʜʠʤʦʨʬʠʟʤʘ (ISD) ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʬʦʨʤʫʣʝ, ʧʨʝʜʣʦʞʝʥʥʦʡ 



ɺʝʩʪʥʠʢ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ "ɹʠʦʣʦʛʠʷ ʠ ɻ ʢʦʣʦʛʠʷ". 2022. ̄  1 (65) 

 

- 103 - 

ʈʦʩʩʦʣʠʤʦ ʠ ʇʘʚʣʠʥʦʚʳʤ (1974): ISD = 100Ĭ(Xǁ ï Xǀ) / Xǀ, ʛʜʝ ISD ï 

ʚʝʣʠʯʠʥʘ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ, %; Xǁ ʠ Xǀ ï ʩʨʝʜʥʠʝ ʚʝʣʠʯʠʥʳ 

ʧʨʠʟʥʘʢʦʚ ʜʣʷ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʦʨʢʠ. 

 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʧʨʦʤʝʨʦʚ ʢʦʩʪʝʡ ʢʦʥʝʯʥʦʩʪʝʡ ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʦʨʢʠ  

1.1 ï ʤʠʥʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʣʦʢʪʝʚʦʡ ʢʦʩʪʠ; 1.2 ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʣʦʢʪʝʚʦʡ 

ʢʦʩʪʠ; 1.3 ï ʜʣʠʥʘ ʣʦʢʪʝʚʦʡ ʢʦʩʪʠ; 2.1 ï ʤʠʥʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʣʫʯʝʚʦʡ ʢʦʩʪʠ;  

2.2 ï ʜʣʠʥʘ ʣʫʯʝʚʦʡ ʢʦʩʪʠ; 3.1 ï ʤʠʥʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʣʦʧʘʪʢʠ; 3.2 ï ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʜʠʘʤʝʪʨ ʣʦʧʘʪʢʠ; 3.3 ï ʜʣʠʥʘ ʣʦʧʘʪʢʠ; 4.1 ï ʤʠʥʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʧʣʝʯʝʚʦʡ ʢʦʩʪʠ; 

4.2 ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʥʠʞʥʝʛʦ ʵʧʠʬʠʟʘ ʧʣʝʯʝʚʦʡ ʢʦʩʪʠ; 4.3 ï ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʜʠʘʤʝʪʨ ʚʝʨʭʥʝʛʦ ʵʧʠʬʠʟʘ ʧʣʝʯʝʚʦʡ ʢʦʩʪʠ; 4.4 ï ʜʣʠʥʘ ʧʣʝʯʝʚʦʡ ʢʦʩʪʠ;  

5.1 ï ʤʠʥʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ; 5.2 ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʥʠʞʥʝʛʦ 

ʵʧʠʬʠʟʘ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ; 5.3 ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʚʝʨʭʥʝʛʦ ʵʧʠʬʠʟʘ ʙʝʜʨʝʥʥʦʡ 

ʢʦʩʪʠ; 5.4 ï ʜʣʠʥʘ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ; 6.1 ï ʤʠʥʠʤʘʣʴʥʳʡ ʜʠʤʝʪʨ ʙʦʣʴʰʦʡ ʙʝʨʮʦʚʦʡ 

ʢʦʩʪʠ; 6.2 ï ʜʣʠʥʘ ʙʝʨʮʦʚʦʡ ʢʦʩʪʠ; 7.1 ï ʤʠʥʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʤʘʣʦʡ ʙʝʨʮʦʚʦʡ 

ʢʦʩʪʠ; 7.2 ï ʜʣʠʥʘ ʤʘʣʦʡ ʙʝʨʮʦʚʦʡ ʢʦʩʪʠ 
 

ʇʨʠʟʥʘʢʠ, ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʚ ʨʘʟʜʝʣʝʥʠʠ ʧʦʣʦʚ ʦʧʨʝʜʝʣʷʣʠ ʩ 

ʧʦʤʦʱʴʶ ʦʜʥʦʤʝʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ (oneïway ANOVA) ʧʦ 

ʚʝʣʠʯʠʥʝ ʢʨʠʪʝʨʠʷ ʌʠʰʝʨʘ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʠʤʤʝʪʨʠʠ ʜʘʥʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤʫʣʳ, ʧʨʝʜʣʦʞʝʥʥʦʡ ɺ.ʄ. ɿʘʭʘʨʦʚʳʤ (1987) 

Md=×dl-r /n, ʛʜʝ dl-r ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʧʨʠʟʥʘʢʘ ʥʘ ʨʘʟʥʳʭ 

ʩʪʦʨʦʥʘʭ ʪʝʣʘ ʫ ʦʪʜʝʣʴʥʦʡ ʦʩʦʙʠ, n ï ʯʠʩʣʦ ʦʩʦʙʝʡ ʚ ʚʳʙʦʨʢʝ. 

ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʩʪʦʨʦʥʘʤʠ ʪʝʣʘ ʦʮʝʥʝʥʳ ʩ ʧʦʤʦʱʴʶ 

ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʢʨʠʪʝʨʠʷ ɺʠʣʢʦʢʩʦʥʘ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʨʘʩʯʸʪʳ 

ʚʳʧʦʣʥʝʥʳ ʚ ʧʨʦʛʨʘʤʤʘʭ Statistica 12.0 ʠ MS Excel 2016. 
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɸʥʘʣʠʟ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʧʦʣʫʯʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʩʘʤʢʠ ʜʠʢʠʭ 

ʘʤʝʨʠʢʘʥʩʢʠʭ ʥʦʨʦʢ ʤʝʣʴʯʝ ʩʘʤʮʦʚ ʥʘ 16,97%. ʀʟʫʯʘʷ ISD 

ʦʧʨʝʜʝʣʠʣʠ, ʯʪʦ ʥʘʠʤʝʥʝʝ ʚʳʨʘʞʝʥʳ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ 

çʤʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʣʦʢʪʝʚʦʡ ʢʦʩʪʠè (ISD=12,92), çʤʘʢʩʠʤʘʣʴʥʳʡ 

ʜʠʘʤʝʪʨ ʥʠʞʥʝʛʦ ʵʧʠʬʠʟʘ ʧʣʝʯʝʚʦʡ ʢʦʩʪʠè (ISD=14,5), ʠ ʥʘʠʙʦʣʝʝ 

ʧʨʦʷʚʣʷʶʪʩʷ çʤʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʚʝʨʭʥʝʛʦ ʵʧʠʬʠʟʘ ʧʣʝʯʝʚʦʡ 

ʢʦʩʪʠè (ISD=22), çʜʣʠʥʘ ʤʘʣʦʡ ʙʝʨʮʦʚʦʡ ʢʦʩʪʠè (ISD=21,49), çʜʣʠʥʘ 

ʣʦʢʪʝʚʦʡ ʢʦʩʪʠè (ISD=21,12) (ʨʠʩ. 2).          . 

 
ʈʠʩ. 2. ISD ï ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ ʜʠʢʠʭ 

ʘʤʝʨʠʢʘʥʩʢʠʭ ʥʦʨʦʢ. ʇʦʜʧʠʩʠ ʥʘ ʦʩʠ ʘʙʩʮʠʩʩ ʩʦʦʪʚʝʩʪʚʫʶʪ ʦʙʦʟʥʘʯʝʥʠʷʤ 

ʧʨʦʤʝʨʦʚ ʥʘ ʨʠʩ. 1 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʤʝʨʦʚ 

ʢʦʥʝʯʥʦʩʪʝʡ ʦʪ ʧʦʣʘ ʞʠʚʦʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥ ʦʜʥʦʤʝʨʥʳʡ 

ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ. ʄʦʱʥʦʩʪʴ ʧʨʦʷʚʣʝʥʠʷ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ 

ʨʘʟʣʠʯʥʳʭ ʧʨʠʟʥʘʢʦʚ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʢʨʠʪʝʨʠʡ ʌʠʰʝʨʘ (F). 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ 

ʧʨʠʟʥʘʢʠ: çʜʣʠʥʘ ʣʦʢʪʝʚʦʡ ʢʦʩʪʠè (F=218,95), çʜʣʠʥʘ ʣʦʧʘʪʢʠè 

(F=169,16), çʤʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʥʠʞʥʝʛʦ ʵʧʠʬʠʟʘ ʧʣʝʯʝʚʦʡ 

ʢʦʩʪʠè (F=211,17), çʜʣʠʥʘ ʧʣʝʯʝʚʦʡ ʢʦʩʪʠè (F=187,15), çʜʣʠʥʘ 

ʙʦʣʴʰʦʡ ʙʝʨʮʦʚʦʡ ʢʦʩʪʠè (F=153,63). ʋʨʦʚʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʨʘʟʣʠʯʠʡ ʜʣʷ ʚʩʝʭ ʧʨʠʟʥʘʢʦʚ ʩʦʩʪʘʚʣʷʝʪ ʨ <0,500. 

ʉʨʘʚʥʠʚʘʷ ʘʥʘʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʠʢʦʡ ʘʤʝʨʠʢʘʥʩʢʦʡ ʥʦʨʢʠ 

ISD ʢʨʘʥʠʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ï 15,37% (ʂʦʨʘʙʣʝʚ ʠ ʜʨ., 2014), 
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ISD ʩʢʝʣʝʪʘ ʢʦʥʝʯʥʦʩʪʝʡ ï 16,97% ʧʨʠʭʦʜʠʤ ʢ ʟʘʢʣʶʯʝʥʠʶ ʦʙ ʠʭ 

ʙʣʠʟʢʠʭ ʚʝʣʠʯʠʥʘʭ. ɹʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʤʫ ʫʨʦʚʥʶ ʧʦʣʦʚʦʛʦ 

ʜʠʤʦʨʬʠʟʤʘ ʠ ʧʦʣʠʛʘʤʥʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʤʥʦʞʝʥʠʷ, ʧʨʠ ʤʝʞʧʦʣʦʚʦʤ ʠ 

ʚʥʫʪʨʠʧʦʣʦʚʦʤ ʦʪʙʦʨʝ, ʢʨʫʧʥʳʝ ʠ ʘʢʪʠʚʥʳʝ ʩʘʤʮʳ ʠʤʝʶʪ ʙʦʣʴʰʠʭ 

ʫʩʧʝʭ ʫ ʩʘʤʦʢ ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʤ ʦʪʥʦʰʝʥʠʠ (Galef ʝt ʘl., 2000). ʊʘʢʘʷ 

ʧʣʘʩʪʠʯʥʦʩʪʴ ʚʠʜʘ ʧʦʟʚʦʣʷʝʪ ʟʘʥʷʪʴ ʙʦʣʝʝ ʰʠʨʦʢʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʥʠʰʫ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʥʠʟʠʚ ʚʥʫʪʨʠʚʠʜʦʚʫʶ ʢʦʥʢʫʨʝʥʮʠʶ. 

ʉʭʦʜʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʷʚʣʝʥʳ ʩʨʝʜʠ 

ʦʜʦʤʘʰʥʝʥʥʳʭ ʞʠʚʦʪʥʳʭ. ʉʘʤʮʳ ʩʝʨʝʙʨʠʩʪʦïʛʦʣʫʙʳʭ ʥʦʨʦʢ ʢʨʫʧʥʝʝ 

ʩʘʤʦʢ ʥʘ 21,45%. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠ ʧʦʢʘʟʘʪʝʣʠ ʧʘʨʘʤʝʪʨʦʚ 

çʤʠʥʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʤʘʣʦʡ ʙʝʨʮʦʚʦʡ ʢʦʩʪʠè (ISD=41,46), 

çʤʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʣʦʢʪʝʚʦʡ ʢʦʩʪʠè (ISD=31,71), ʥʘʠʤʝʥʝʝ ï 

çʤʠʥʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʧʣʝʯʝʚʦʡ ʢʦʩʪʠè (ISD=9,33), çʜʣʠʥʘ ʧʣʝʯʝʚʦʡ 

ʢʦʩʪʠè (ISD=12,59) (ʨʠʩ. 3).                               .

 
ʈʠʩ. 3. ISD ï ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ ʩʝʨʝʙʨʠʩʪʦï

ʛʦʣʫʙʳʭ ʘʤʝʨʠʢʘʥʩʢʠʭ ʥʦʨʦʢ. ʇʦʜʧʠʩʠ ʥʘ ʦʩʠ ʘʙʩʮʠʩʩ ʩʦʦʪʚʝʩʪʚʫʶʪ 

ʦʙʦʟʥʘʯʝʥʠʷʤ ʧʨʦʤʝʨʦʚ ʥʘ ʨʠʩ. 1 

 

ʆʜʥʦʤʝʨʥʳʡ ʜʠʩʧʝʨʩʠʦʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʝ 

ʟʥʘʯʝʥʠʷ ʠʤʝʶʪ ʧʨʠʟʥʘʢʠ: çʜʣʠʥʘ ʣʫʯʝʚʦʡ ʢʦʩʪʠè (F=242,91), 

çʤʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʣʦʧʘʪʢʠè (F=222,33), çʤʘʢʩʠʤʘʣʴʥʳʡ 

ʜʠʘʤʝʪʨ ʥʠʞʥʝʛʦ ʵʧʠʬʠʟʘ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠè (F=253,91), çʜʣʠʥʘ 

ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠè (F=243,60), çʜʣʠʥʘ ʙʦʣʴʰʦʡ ʙʝʨʮʦʚʦʡ ʢʦʩʪʠè 

(F=280,12). ʋʨʦʚʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʜʣʷ ʚʩʝʭ ʧʨʠʟʥʘʢʦʚ 

ʩʦʩʪʘʚʣʷʝʪ ʨ <0,500. 
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ʉʘʤʮʳ ʥʦʨʦʢ ʧʦʨʦʜʳ ʩʘʧʬʠʨ ʙʦʣʴʰʝ ʩʘʤʦʢ ʥʘ 23,74%. ʉʠʣʴʥʝʝ 

ʚʩʝʛʦ ʧʨʦʷʚʠʣʠʩʴ ʧʨʠʟʥʘʢʠ ʨʘʟʤʝʨʥʦʛʦ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ: 

çʤʠʥʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʤʘʣʦʡ ʙʝʨʮʦʚʦʡ ʢʦʩʪʠè (ISD=32,5), 

çʤʠʥʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʣʫʯʝʚʦʡ ʢʦʩʪʠè (ISD=31,26), ʤʝʥʴʰʝ ʚʩʝʛʦ ï 

çʜʣʠʥʘ ʙʦʣʴʰʦʡ ʙʝʨʮʦʚʦʡ ʢʦʩʪʠè (ISD=18,74), çʜʣʠʥʘ ʤʘʣʦʡ ʙʝʨʮʦʚʦʡ 

ʢʦʩʪʠ (ISD=19,02) (ʨʠʩ. 4).                                .

 
ʈʠʩ. 4. ISD ï ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ 

ʩʘʧʬʠʨʦʚʳʭ ʘʤʝʨʠʢʘʥʩʢʠʭ ʥʦʨʦʢ. ʇʦʜʧʠʩʠ ʥʘ ʦʩʠ ʘʙʩʮʠʩʩ ʩʦʦʪʚʝʩʪʚʫʶʪ 

ʦʙʦʟʥʘʯʝʥʠʷʤ ʧʨʦʤʝʨʦʚ ʥʘ ʨʠʩ. 1. 

 

ʇʦ ʢʨʠʪʝʨʠʶ ʌʠʰʝʨʘ (F), ʧʨʠʟʥʘʢʠ ʨʘʟʤʝʨʥʦʛʦ ʧʦʣʦʚʦʛʦ 

ʜʠʤʦʨʬʠʟʤʘ ʧʨʦʷʚʠʣʠʩʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʥʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ 

ʠʤʝʶʪ: çʤʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʣʦʢʪʝʚʦʡ ʢʦʩʪʠè (F=268,84), çʜʣʠʥʘ 

ʣʦʢʪʝʚʦʡ ʢʦʩʪʠè (F=308,67), çʤʠʥʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʣʫʯʝʚʦʡ ʢʦʩʪʠè 

(F=301,97), çʤʠʥʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʣʦʧʘʪʢʠ (F=289,30), ʜʣʠʥʘ 

ʣʦʧʘʪʢʠè (F=223,66), çʤʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʥʠʞʥʝʛʦ ʵʧʠʬʠʟʘ 

ʧʣʝʯʝʚʦʡ ʢʦʩʪʠè (F=267,37), çʜʣʠʥʘ ʧʣʝʯʝʚʦʡ ʢʦʩʪʠè (F=295,27), 

çʤʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʥʠʞʥʝʛʦ ʵʧʠʬʠʟʘ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠè 

(F=231,46), çʤʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʚʝʨʭʥʝʛʦ ʵʧʠʬʠʟʘ ʙʝʜʨʝʥʥʦʡ 

ʢʦʩʪʠè (F=253,60), çʜʣʠʥʘ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠè (F=280,41), çʜʣʠʥʘ 

ʙʦʣʴʰʦʡ ʙʝʨʮʦʚʦʡ ʢʦʩʪʠè (F=218,89), çʜʣʠʥʘ ʤʘʣʦʡ ʙʝʨʮʦʚʦʡ ʢʦʩʪʠè 

(F=253,22). ʋʨʦʚʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʜʣʷ ʚʩʝʭ ʧʨʠʟʥʘʢʦʚ 

ʩʦʩʪʘʚʣʷʝʪ ʨ <0,500. 
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ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʪʘʥʜʘʨʪʥʦïʢʦʨʠʯʥʝʚʳʝ ʩʘʤʢʠ ʤʝʥʴʰʝ ʩʘʤʮʦʚ 

ʥʘ 25%. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʠʟʥʘʢʠ: 

çʤʠʥʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʤʘʣʦʡ ʙʝʨʮʦʚʦʡ ʢʦʩʪʠè (ISD=33,4), 

çʤʠʥʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʧʣʝʯʝʚʦʡ ʢʦʩʪʠè (ISD=29,7), ʥʘʠʤʝʥʴʰʠʤʠ ï 

çʜʣʠʥʘ ʤʘʣʦʡ ʙʝʨʮʦʚʦʡ ʢʦʩʪʠè (ISD=19,87), çʜʣʠʥʘ ʙʦʣʴʰʦʡ ʙʝʨʮʦʚʦʡ 

ʢʦʩʪʠè (ISD=20,21) (ʨʠʩ. 5).                                            .

 
ʈʠʩ.5. ISD ï ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ 

ʩʪʘʥʜʘʨʪʥʦïʢʦʨʠʯʥʝʚʳʭ ʘʤʝʨʠʢʘʥʩʢʠʭ ʥʦʨʦʢ. 
ʇʦʜʧʠʩʠ ʥʘ ʦʩʠ ʘʙʩʮʠʩʩ ʩʦʦʪʚʝʩʪʚʫʶʪ ʦʙʦʟʥʘʯʝʥʠʷʤ ʧʨʦʤʝʨʦʚ ʥʘ ʨʠʩ. 1 

 
ʅʘʠʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʧʨʦʷʚʣʝʥʠʷ ʨʘʟʤʝʨʥʦʛʦ ʧʦʣʦʚʦʛʦ 

ʜʠʤʦʨʬʠʟʤʘ ʧʦ Fïʢʨʠʪʝʨʠʶ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʧʨʠʟʥʘʢʠ: çʜʣʠʥʘ 

ʣʫʯʝʚʦʡ ʢʦʩʪʠè (F=323,64), çʜʣʠʥʘ ʣʦʧʘʪʢʠè (F=305,53), 

çʤʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʥʠʞʥʝʛʦ ʵʧʠʬʠʟʘ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠè 

(F=228,25), çʤʠʥʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʙʦʣʴʰʦʡ ʙʝʨʮʦʚʦʡ ʢʦʩʪʠè 

(F=242,48). ʋʨʦʚʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ ʜʣʷ ʚʩʝʭ ʧʨʠʟʥʘʢʦʚ 

ʩʦʩʪʘʚʣʷʝʪ ʨ <0,500. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʩʠʤʤʝʪʨʠʠ ʧʦʩʪʢʨʘʥʠʘʣʴʥʦʛʦ ʩʢʝʣʝʪʘ 

ʩʘʤʮʦʚ ʜʠʢʠʭ ʘʤʝʨʠʢʘʥʩʢʠʭ ʥʦʨʦʢ ʚʳʷʚʣʝʥʘ ʣʝʚʦʩʪʦʨʦʥʥʷʷ 

ʥʘʧʨʘʚʣʝʥʥʘʷ ʘʩʠʤʤʝʪʨʠʷ ʧʘʨʘʤʝʪʨʘ çʜʣʠʥʘ ʧʣʝʯʝʚʦʡ ʢʦʩʪʠè (ʪʘʙʣ. 2). 

ʋ ʩʘʤʦʢ ʜʠʢʠʭ ʘʤʝʨʠʢʘʥʩʢʠʭ ʥʦʨʦʢ ʦʙʥʘʨʫʞʠʣʘʩʴ 

ʣʝʚʦʩʪʦʨʦʥʥʷʷ ʥʘʧʨʘʚʣʝʥʥʘʷ ʘʩʠʤʤʝʪʨʠʷ ʧʘʨʘʤʝʪʨʦʚ çʤʘʢʩʠʤʘʣʴʥʳʡ 

ʜʠʘʤʝʪʨ ʣʦʢʪʝʚʦʡ ʢʦʩʪʠè, çʤʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʥʠʞʥʝʛʦ ɻ ʧʠʬʠʟʘ 

ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠè; ʧʨʘʚʦʩʪʦʨʦʥʥʷʷ ʘʩʠʤʤʝʪʨʠʷ ʧʘʨʘʤʝʪʨʘ 

çʤʠʥʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʧʣʝʯʝʚʦʡ ʢʦʩʪʠè. 
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ʊʘʙʣʠʮʘ 2 

ɸʥʘʣʠʟ ʩʠʤʤʝʪʨʠʠ ʧʦʩʪʢʨʘʥʠʘʣʴʥʦʛʦ ʩʢʝʣʝʪʘ 
ʇʦʧʫʣʷʮʠʷ/ 

ʧʦʨʦʜʘ 
ʇʦʣ 

ʅʘʧʨʘʚʣʝʥʠʝ 

ʘʩʠʤʤʝʪʨʠʠ 

ʀʟʤʝʨʷʝʤʳʡ 

ʧʘʨʘʤʝʪʨ 
Sum dl-r ʊïɺʠʣʢʦʢʩʦʥʘ, ʨ ʊïɺʠʣʢʦʢʩʦʥʘ, z 

ɼʠʢʠʝ ǁ ʃʝʚʘʷ ɼʣʠʥʘ ʧʣʝʯʝʚʦʡ ʢʦʩʪʠ 2,48Ñ0,67 0,014033 2,45 

ɼʠʢʠʝ ǀ ʃʝʚʘʷ 
ʄʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ 

ʣʦʢʪʝʚʦʡ ʢʦʩʪʠ 
2,01Ñ0,15 0,009207 2,60 

ɼʠʢʠʝ ǀ ʃʝʚʘʷ 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ 

ʥʠʞʥʝʛʦ ɻʧʠʬʠʟʘ ʙʝʜʨʝʥʥʦʡ 
ʢʦʩʪʠ 

2,24Ñ0,12 0,005134 2,79 

ɼʠʢʠʝ ǀ ʇʨʘʚʘʷ 
ʄʠʥʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ 

ʧʣʝʯʝʚʦʡ ʢʦʩʪʠ 
ï1,53Ñ0,18 0,036120 2,09 

ʉʝʨʝʙʨʠʩʪʦï

ʛʦʣʫʙʳʝ 
ǁ ʃʝʚʘʷ 

ʄʠʥʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ 

ʙʦʣʴʰʦʡ ʙʝʨʮʦʚʦʡ ʢʦʩʪʠ 
1,05Ñ0,07 0,000643 3,41 

ʉʝʨʝʙʨʠʩʪʦï

ʛʦʣʫʙʳʝ 
ǀ ʇʨʘʚʘʷ ɼʣʠʥʘ ʣʫʯʝʚʦʡ ʢʦʩʪʠ ï7,28Ñ0,64 0,015654 2,41 

ʉʘʧʬʠʨ ǁ ʇʨʘʚʘʷ 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ 

ʥʠʞʥʝʛʦ ʵʧʠʬʠʟʘ ʧʣʝʯʝʚʦʡ 

ʢʦʩʪʠ 

ï2,63Ñ0,2 0,012275 2,50 

ʉʘʧʬʠʨ ǁ ʇʨʘʚʘʷ 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ 

ʥʠʞʥʝʛʦ ʵʧʠʬʠʟʘ 

ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ 

ï3,44Ñ0,81 0,030985 2,15 

ʉʘʧʬʠʨ ǁ ʃʝʚʘʷ 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ 

ʚʝʨʭʥʝʛʦ ʵʧʠʬʠʟʘ ʧʣʝʯʝʚʦʡ 
ʢʦʩʪʠ 

4,20Ñ0,24 0,001658 3,14 

ʉʘʧʬʠʨ ǀ ʇʨʘʚʘʷ 
ʄʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ 
ʣʦʢʪʝʚʦʡ ʢʦʩʪʠ 

ï2,96Ñ0,15 0,001731 3,13 

ʉʘʧʬʠʨ ǀ ʇʨʘʚʘʷ 
ʄʠʥʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ 

ʣʦʧʘʪʢʠ 
ï1,94Ñ0,18 0,045656 1,99 

ʉʘʧʬʠʨ ǀ ʇʨʘʚʘʷ 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ 

ʥʠʞʥʝʛʦ ʵʧʠʬʠʟʘ ʧʣʝʯʝʚʦʡ 

ʢʦʩʪʠ 

ï0,62Ñ0,15 0,002354 3,04 

ʉʘʧʬʠʨ ǀ ʃʝʚʘʷ 
ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʠʘʤʝʪʨ 

ʣʦʧʘʪʢʠ 
6,68Ñ0,45 0,008546 2,62 

ʉʘʧʬʠʨ ǀ ʃʝʚʘʷ 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ 

ʥʠʞʥʝʛʦ ʵʧʠʬʠʟʘ ʧʣʝʯʝʚʦʡ 

ʢʦʩʪʠ 

1,89Ñ0,11 0,002155 3,06 

ʉʪʘʥʜʘʨʪʥʦ-

ʢʦʨʠʯʥʝʚʳʝ 
ǀ ʇʨʘʚʘʷ 

ʄʘʢʩʠʤʘʣʴʥʘʳʡ ʜʠʘʤʝʪʨ 

ʚʝʨʭʥʝʛʦ ʵʧʠʬʠʟʘ ʧʣʝʯʝʚʦʡ 

ʢʦʩʪʠ 

ï1,35Ñ0,15 0,033184 2,12 

ʉʪʘʥʜʘʨʪʥʦ-

ʢʦʨʠʯʥʝʚʳʝ 
ǀ ʇʨʘʚʘʷ 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ 
ʚʝʨʭʥʝʛʦ ʵʧʠʬʠʟʘ 

ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ 

ï5,57Ñ0,52 0,017059 2,38 

ʉʪʘʥʜʘʨʪʥʦ-

ʢʦʨʠʯʥʝʚʳʝ 
ǀ ʃʝʚʘʷ 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ 

ʥʠʞʥʝʛʦ ʵʧʠʬʠʟʘ 

ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ 

3,94Ñ0,18 0,000655 3,40 

ʉʪʘʥʜʘʨʪʥʦ-

ʢʦʨʠʯʥʝʚʳʝ 
ǀ ʃʝʚʘʷ 

ɼʣʠʥʘ ʙʦʣʴʰʦʡ ʙʝʨʮʦʚʦʡ 

ʢʦʩʪʠ 
2,38Ñ0,98 0,040889 2,04 

 

ʋ ʜʦʤʝʩʪʮʠʨʦʚʘʥʥʳʭ ʩʘʤʮʦʚ ʘʤʝʨʠʢʘʥʩʢʠʭ ʥʦʨʦʢ ʧʦʨʦʜʳ 

ʩʝʨʝʙʨʠʩʪʦ-ʛʦʣʫʙʳʝ ʦʙʥʘʨʫʞʠʣʘʩʴ ʣʝʚʦʩʪʦʨʦʥʥʷʷ ʘʩʠʤʤʝʪʨʠʷ 

ʧʨʠʟʥʘʢʘ çʤʠʥʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʙʦʣʴʰʦʡ ʙʝʨʮʦʚʦʡ ʢʦʩʪʠè. ʋ ʩʘʤʦʢ 

ʦʪʤʝʯʝʥʘ ʧʨʘʚʦʩʪʦʨʦʥʥʷ ʘʩʠʤʤʝʪʨʠʷ ʧʨʠʟʥʘʢʘ çʜʣʠʥʘ ʣʫʯʝʚʦʡ ʢʦʩʪʠè. 

ʋ ʦʜʦʤʘʰʥʝʥʥʳʭ ʩʘʤʮʦʚ ʥʦʨʦʢ ʧʦʨʦʜʳ ʩʘʧʬʠʨ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʧʨʘʚʦʩʪʦʨʦʥʥʷʷ ʘʩʠʤʤʝʪʨʠʷ ʧʨʠʟʥʘʢʦʚ 

çʤʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʥʠʞʥʝʛʦ ʵʧʠʬʠʟʘ ʧʣʝʯʝʚʦʡ ʢʦʩʪʠè, 

çʤʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʥʠʞʥʝʛʦ ʵʧʠʬʠʟʘ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠè; 

ʣʝʚʦʩʪʦʨʦʥʥʷʷ ʘʩʠʤʤʝʪʨʠʷ ʧʨʠʟʥʘʢʘ çʤʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ 

ʚʝʨʭʥʝʛʦ ʵʧʠʬʠʟʘ ʧʣʝʯʝʚʦʡ ʢʦʩʪʠè. ʋ ʩʘʤʦʢ ʦʙʥʘʨʫʞʝʥʘ 
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ʧʨʘʚʦʩʪʦʨʦʥʥʷʷ ʘʩʠʤʤʝʪʨʠʷ ʧʨʠʟʥʘʢʦʚ çʤʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ 

ʣʦʢʪʝʚʦʡ ʢʦʩʪʠè, çʤʠʥʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʣʦʧʘʪʢʠè, çʤʘʢʩʠʤʘʣʴʥʳʡ 

ʜʠʘʤʝʪʨ ʥʠʞʥʝʛʦ ʵʧʠʬʠʟʘ ʧʣʝʯʝʚʦʡ ʢʦʩʪʠè; ʣʝʚʦʩʪʦʨʦʥʥʷʷ 

ʘʩʠʤʤʝʪʨʠʷ ʧʘʨʘʤʝʪʨʦʚ çʤʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʣʦʧʘʪʢʠè, 

çʤʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʥʠʞʥʝʛʦ ʵʧʠʬʠʟʘ ʧʣʝʯʝʚʦʡ ʢʦʩʪʠè. 

ʋ ʜʦʤʝʩʪʠʮʠʨʦʚʘʥʥʳʭ ʩʪʘʥʜʘʨʪʥʦ-ʢʦʨʠʯʥʝʚʳʭ ʩʘʤʦʢ 

ʦʙʥʘʨʫʞʝʥʘ ʧʨʘʚʦʩʪʦʨʦʥʥʷʷ ʘʩʠʤʤʝʪʨʠʷ ʧʨʠʟʥʘʢʦʚ çʤʘʢʩʠʤʘʣʴʥʳʡ 

ʜʠʘʤʝʪʨ ʚʝʨʭʥʝʛʦ ʵʧʠʬʠʟʘ ʧʣʝʯʝʚʦʡ ʢʦʩʪʠè, çʤʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ 

ʚʝʨʭʥʝʛʦ ʵʧʠʬʠʟʘ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠè; ʣʝʚʦʩʪʦʨʦʥʥʷʷ ʘʩʠʤʤʝʪʨʠʷ 

ʧʨʠʟʥʘʢʘ çʤʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʥʠʞʥʝʛʦ ʵʧʠʬʠʟʘ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠè, 

çʜʣʠʥʘ ʙʦʣʴʰʦʡ ʙʝʨʮʦʚʦʡ ʢʦʩʪʠè. ɼʣʷ ʦʩʪʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ 

ʭʘʨʘʢʪʝʨʥʘ ʬʣʫʢʪʫʠʨʫʶʱʘʷ ʥʝʥʘʧʨʘʚʣʝʥʥʘʷ ʘʩʠʤʤʝʪʨʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʧʦʣʦʚʦʡ 

ʜʠʤʦʨʬʠʟʤ ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥ ʫ ʦʜʦʤʘʰʥʝʥʥʳʭ ʧʦʨʦʜ, ʧʨʠ ʩʨʘʚʥʝʥʠʠ 

ʠʭ ʩ ʜʠʢʠʤʠ ʦʩʦʙʷʤʠ ʚʠʜʘ. ʋʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ 

ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ ʟʚʝʨʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʧʦʟʚʦʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦ 

ʨʝʘʣʠʟʦʚʘʪʴ ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ, ʯʪʦ ʥʘʛʣʷʜʥʦ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʥʦʨʤʫ ʨʝʘʢʮʠʠ ʠʥʜʝʢʩʘ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ. ɺ ʩʨʝʜʥʝʤ, ʩʘʤʮʳ ʠ 

ʩʘʤʢʠ ʦʜʦʤʘʰʥʝʥʥʳʡ ʘʤʝʨʠʢʘʥʩʢʠʭ ʥʦʨʦʢ ʢʨʫʧʥʝʝ ʜʠʢʠʭ ʥʘ 6,43% ʧʦ 

ʧʨʠʟʥʘʢʘʤ ʧʦʩʪʢʨʘʥʠʘʣʴʥʦʛʦ ʩʢʝʣʝʪʘ. ɿʚʝʨʦʚʦʜʯʝʩʢʠʝ ʭʦʟʷʡʩʪʚʘ ʪʘʢ 

ʞʝ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʶʪ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʦʪʙʦʨ, ʧʫʪʸʤ ʧʨʦʚʝʜʝʥʠʷ 

ʧʣʝʤʝʥʥʦʡ ʨʘʙʦʪʳ ʩ ʧʦʛʦʣʦʚʴʝʤ, ʯʪʦ ʪʘʢʞʝ ʥʘʢʣʘʜʳʚʘʝʪ ʦʪʧʝʯʘʪʦʢ ʥʘ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʦʙʣʠʢ ʞʠʚʦʪʥʳʭ. 

ʄʘʩʰʪʘʙ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ ʥʦʨʦʢ ʧʦʨʦʜʳ ʩʘʧʬʠʨ ʩʦʩʪʘʚʠʣ 

23,7%. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʥʜʝʢʩ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ ʜʘʥʥʦʡ 

ʩʝʣʝʢʮʠʦʥʥʦʡ ʬʦʨʤʳ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʩʪʘʥʜʘʨʪʥʦïʢʦʨʠʯʥʝʚʳʭ ʥʦʨʦʢ 

(ISD=25%), ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʠʥʳ ʢʦʩʪʝʡ 

ʜʦʙʘʚʦʯʥʦʛʦ ʩʢʝʣʝʪʘ ʙʦʣʴʰʝ, ʯʝʤ ʩʨʝʜʠ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʠʟʫʯʝʥʥʳʭ 

ʥʘʤʠ ʧʦʨʦʜ ʜʦʤʝʩʪʠʮʠʨʦʚʘʥʥʳʭ ʥʦʨʦʢ. ɺʝʨʦʷʪʥʦ, ʪʘʢʦʡ ʨʝʟʫʣʴʪʘʪ 

ʚʳʟʚʘʥ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚ ʨʘʟʚʝʜʝʥʠʠ ʚʳʜʘʶʱʠʭʩ ̫ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ 

ʚʳʩʦʢʦʛʦ ʢʣʘʩʩʘ, ʘ ʪʘʢʞʝ ʠʭ ʧʦʪʦʤʢʦʚ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʞʠʚʦʪʥʳʭ ʵʪʦʛʦ 

ʦʢʨʘʩʘ ʥʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʚʳʷʚʠʣʠ ʫʩʪʦʡʯʠʚʫʶ 

ʢʦʨʨʝʣʷʮʠʦʥʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ ʩʝʣʝʢʮʠʦʥʥʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʪʝʣʘ, ʠ ʦʪʤʝʯʘʶʪ ʜʦʩʪʘʪʦʯʥʫʶ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ 

ʧʦʨʦʜʳ (ʍʦʜʫʩʦʚ ʠ ʜʨ., 2018). 

ʅʘʠʤʝʥʴʰʠʡ ʧʦʢʘʟʘʪʝʣʴ ʠʥʜʝʢʩʘ ʧʦʣʦʚʦʛʦ ʜʠʤʦʨʬʠʟʤʘ ʚ 

21,45% ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʘʤʝʨʠʢʘʥʩʢʠʝ ʥʦʨʢʠ ʩʝʨʝʙʨʠʩʪʦïʛʦʣʫʙʦʡ 

ʤʘʩʪʠ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʜʣʠʥʳ ʢʦʩʪʝʡ ʢʦʥʝʯʥʦʩʪʝʡ ʜʘʥʥʘʷ ʧʦʨʦʜʘ ʪʘʢ ʞʝ 

ʦʢʘʟʘʣʘʩʴ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʣʠʥʝʡʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ. ʊʘʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʧʨʠ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦʤ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʦʪʙʦʨʝ, 

ʠ ʩʚʷʟʘʥʳ ʩ ʟʘʢʨʝʧʣʝʥʠʝʤ ʚʘʞʥʦʛʦ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʧʨʠʟʥʘʢʘ ï ʯʠʩʪʦʪʳ 

ʤʘʩʪʠ ʞʠʚʦʪʥʦʛʦ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʚʝʜʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʠʩʢʦʨʝʥʷʶʪ 

ʥʝʜʦʩʪʘʪʢʠ ʦʢʨʘʩʘ ʚ ʚʠʜʝ ʨʘʟʥʦʪʦʥʥʦʩʪʠ, ʥʝʫʨʘʚʥʝʥʥʦʩʪʠ ʧʠʛʤʝʥʪʘʮʠʠ 
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ʥʘ ʙʦʢʘʭ ʠ ʭʨʝʙʪʝ, ʙʫʨʦʚʘʪʦïʢʦʨʠʯʥʝʚʳʡ ʥʘʣʸʪ, ʯʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʚʣʠʷʝʪ ʥʘ ʦʙʱʠʡ ʨʘʟʤʝʨ ʠ ʤʘʩʩʫ ʥʦʨʦʢ. 

ɿʚʝʨʦʭʦʟʷʡʩʪʚʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʫʢʨʫʧʥʝʥʠʠ ʨʘʟʤʝʨʘ 

ʞʠʚʦʪʥʳʭ, ʯʪʦ ʧʨʷʤʦ ʚʣʝʯʸʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʣʦʱʘʜʠ ʪʝʣʘ, ʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʧʦʣʫʯʘʝʤʦʛʦ ʧʫʰʥʦïʤʝʭʦʚʦʛʦ ʩʳʨʴʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʦʤʠʤʦ ʤʘʩʰʪʘʙʦʚ ʤʝʞʧʦʣʦʚʳʭ ʨʘʟʣʠʯʠʡ ʢʘʞʜʦʡ ʧʦʨʦʜʳ 

ʘʤʝʨʠʢʘʥʩʢʠʭ ʥʦʨʦʢ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʩʝʣʝʢʮʠʦʥʥʳʭ 

ʫʩʠʣʠʡ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʡ 

ʧʨʦʜʫʢʮʠʠ. 

ɺ ʩʚʦʸʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤ  rʚʳʷʚʠʣʠ ʥʘʧʨʘʚʣʝʥʥʫʶ ʘʩʠʤʤʝʪʨʠʶ 

ʢʦʩʪʝʡ ʜʦʙʘʚʦʯʥʦʛʦ ʩʢʝʣʝʪʘ ʜʠʢʠʭ ʠ ʦʜʦʤʘʰʥʝʥʥʳʭ ʥʦʨʦʢ ʦʙʦʠʭ 

ʧʦʣʦʚ. ʆʪʤʝʪʠʤ, ʯʪʦ ʪʘʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʜʦʩʪʦʚʝʨʥʦ ʟʥʘʯʠʤʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʟʚʝʨʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʩʦʙʝʡ, ʩʢʦʨʝʝ ʚʩʝʛʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʩʠʤʤʝʪʨʠʝʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʅʘʧʨʠʤʝʨ, ʚ ʩʚʦʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʃʸʚʢʠʥ (2009), ʦʪʤʝʯʘʣ ʘʩʠʤʤʝʪʨʠʶ 

ʛʣʘʟʦʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʫ ʦʜʦʤʘʰʥʝʥʥʳʭ ʧʫʰʥʳʭ, ʩʚʷʟʘʥʥʫʶ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʩʦʦʪʥʦʰʝʥʠʷ ʢʦʩʪʝʡ ʯʝʨʝʧʘ. ʇʦʭʦʞʠʝ ʢʦʨʨʝʣʷʮʠʠ ʙʳʣʠ 

ʦʪʤʝʯʝʥʳ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʪʨʦʝʥʠʷ ʧʦʜʲʷʟʳʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʧʫʰʥʳʭ 

(ʂʘʣʠʥʦʚʩʢʠʡ, ʃʸʚʢʠʥ, 2000). ʊʘʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʢʦʩʪʥʦʡ ʠ 

ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦ 

ʜʦʤʠʥʠʨʫʶʱʝʛʦ ʧʦʣʫʰʘʨʠʷ ʤʦʟʛʘ. ɸʥʘʣʠʟʠʨʫʷ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, 

ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩʘʤʢʠ ʜʠʢʠʭ ʘʤʝʨʠʢʘʥʩʢʠʭ ʥʦʨʦʢ ʧʨʠ 

ʧʝʨʝʭʦʜʝ ʠʟ ʪʝʪʨʘʧʝʜʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚ ʪʨʠʧʝʜʘʣʴʥʦʝ, ʯʘʱʝ 

ʠʩʧʦʣʴʟʫʶʪ ʧʨʘʚʫʶ ʧʝʨʝʜʥʶʶ ʢʦʥʝʯʥʦʩʪʴ ʩ ʦʧʦʨʦʡ ʥʘ ʣʝʚʫʶ. ʆʙ ʵʪʦʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʫʪʦʣʱʝʥʠʝ ʜʠʘʤʝʪʨʘ ʣʝʚʦʡ ʣʦʢʪʝʚʦʡ ʠ ʥʠʞʥʝʛʦ 

ʵʧʠʬʠʟʘ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʫʪʦʥʴʰʝʥʠʝʤ ʜʠʘʤʝʪʨʘ 

ʧʨʘʚʦʡ ʧʣʝʯʝʚʦʡ. ɺʝʨʦʷʪʥʦ, ʪʘʢʠʝ ʨʘʟʣʠʯʠʷ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʳ 

ʥʘʙʦʨʦʤ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʝʪ ʧʝʨʝʜʥʷʷ ʧʨʘʚʘʷ ʢʦʥʝʯʥʦʩʪʴ, 

ʥʘʧʨʠʤʝʨ, ʫʯʘʩʪʠʝ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʧʠʱʝʡ ʠ ʜʨʫʛʠʭ ʪʦʥʢʠʭ 

ʤʘʥʠʧʫʣʷʪʠʚʥʳʭ ʟʘʜʘʯʘʭ. ʋ ʩʘʤʮʦʚ, ʚʳʨʘʞʝʥʥʘʷ ʥʘʧʨʘʚʣʝʥʥʘʷ 

ʣʝʚʦʩʪʦʨʦʥʥʷʷ ʘʩʠʤʤʝʪʨʠʷ ʜʣʠʥʳ ʧʣʝʯʝʚʦʡ ʢʦʩʪʠ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʧʨʝʜʧʦʯʪʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʚʦʡ ʢʦʥʝʯʥʦʩʪʠ. ʇʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ 

ʘʩʠʤʤʝʪʨʠʠ ʵʣʝʤʝʥʪʦʚ ʧʦʩʪʢʨʘʥʠʘʣʴʥʦʛʦ ʩʢʝʣʝʪʘ ʫ 

ʟʚʝʨʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʦʨʦʢ, ʚʝʨʦʷʪʥʦ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʣʠʷʥʠʝʤ ʩʪʨʝʩʩ-

ʬʘʢʪʦʨʦʚ, ʚ ʫʩʣʦʚʠʷʭ ʩʦʜʝʨʞʘʥʠʷ ʚʥʝʚʦʣʝ. ɼ.ʂ. ɹʝʣʷʝʚ ʦʙʲʷʩʥʷʝʪ 

ʪʘʢʫʶ ʠʥʪʝʥʩʠʚʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʠ ʥʝʧʦʩʪʦʷʥʩʪʚʦ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ʨʘʟʚʠʪʠʷ ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʤ ʦʪʙʦʨʦʤ (ɹʝʣʷʝʚ, 1974). ɼʘʥʥʳʡ 

ʪʠʧ ʦʪʙʦʨʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʵʚʦʣʶʮʠʠ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʝ y

ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʩʢʦʨʝʥʠʶ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʯʨʝʟʤʝʨʥʦʝ ʚʣʠʷʥʠʝ 

ʩʪʨʝʩʩ-ʬʘʢʪʦʨʦʚ ʤʦʞʝʪ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ ʧʦʷʚʣʝʥʠʝ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʜʣʷ 

ʯʝʣʦʚʝʢʘ ʬʦʨʤ ʠʟʤʝʥʯʠʚʦʩʪʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʩʝʣʝʢʮʠʦʥʥʦʛʦ ʦʪʙʦʨʘ. 
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ɿʘʢʣʶʯʝʥʠʝ. ɼʠʢʠʝ ʘʤʝʨʠʢʘʥʩʢʠʝ ʥʦʨʢʠ ʥʝ ʠʩʧʳʪʳʚʘʶʪ 

ʵʢʩʪʨʝʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʧʦʩʢʦʣʴʢʫ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʜʣʠʪʝʣʴʥʦʡ ʢʦʵʚʦʣʶʮʠʠ ʘʜʘʧʪʠʨʦʚʘʣʠʩʴ ʢ ʤʥʦʛʦʦʙʨʘʟʠʶ 

ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ (ʊʨʘʧʝʟʦʚ, 2020). ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʟʚʦʣʷʪ ʫʪʦʯʥʠʪʴ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ ʥʘʙʣʶʜʘʝʤʦʡ 

ʣʘʪʝʨʘʣʠʟʘʮʠʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ. 
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MORPHOMETRY  OF THE LIMB SKELETON   

OF THE WILD  AND DOMESTICATED  AMERICAN  MINK   

(NEOVISION VISION): GENDER FEATURES AND SYMMETRY  
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The index of sexual dimorphism and symmetry of the postcranial skeleton 

was analyzed for 20 morphometric traits in wild and domesticated American 

minks (Neovison vison). 204 American minks were used as material for the 

study, of which 99 wild individuals inhabited the Tver and Pskov regions, 46 

were domesticated sapphire breeds, 32 belonged to silver-blue breeds, and 

27 wre standard brown breeds. The average values of the sexual dimorphism 

index of all groups of studied animals were established, and reliably directed 

asymmetry was revealed. On the basis of the received data assumptions 

about the nature of the observed phenomena are put forward. The present 

work is intended to expand the limited data available on the morphological 

variability of the postcranial skeleton of wild and domesticated American 

mink. 

Keywords: American mink, postcranial skeleton, directed asymmetry, 

morphological variability. 
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ʊɸɺʆʃɻʆɺʆ-ɺɸʍʊʆɺʓɽ ʉʌɸɻʅʆɺʓɽ ʄɽɿʆʕɺʊʈʆʌʅʓɽ 

ɽʃʔʅʀʂʀ ɽɺʈʆʇɽʁʉʂʆʁ ʈʆʉʉʀʀ
*
 

 

ʀ.ɹ. ʂʫʯʝʨʦʚ
1
, ʉ.ɸ. ʂʫʪʝʥʢʦʚ

2
, ɸ.ɺ. ʈʘʟʫʤʦʚʩʢʘʷ

3
 

1
ɹʦʪʘʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɺ.ʃ. ʂʦʤʘʨʦʚʘ ʈɸʅ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

2
ʀʥʩʪʠʪʫʪ ʙʠʦʣʦʛʠʠ ʂʘʨʅʎ ʈɸʅ, ʇʝʪʨʦʟʘʚʦʜʩʢ 

3
ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʧʨʦʤʳʰʣʝʥʥʦʡ ʵʢʦʣʦʛʠʠ ʉʝʚʝʨʘ ʂʅʎ ʈɸʅ, ɸʧʘʪʠʪʳ 

 

ʅʘ ʦʩʥʦʚʝ ʚʳʙʦʨʢʠ ʠʟ 67 ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ, ʩʜʝʣʘʥʥʳʭ 

ʘʚʪʦʨʘʤʠ ʚ 1996ï2019 ʛʛ. ʠʣʠ ʚʟʷʪʳʭ ʠʟ ʣʠʪʝʨʘʪʫʨʳ, ʧʨʦʚʝʜʝʥʘ 

ʜʦʤʠʥʘʥʪʥʦ-ʜʝʪʝʨʤʠʥʘʥʪʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʟʦʵʚʪʨʦʬʥʳʭ ʝʣʴʥʠʢʦʚ 

(ʠʟ Picea abies s.l.) ʪʘʚʦʣʛʦʚʦ-ʚʘʭʪʦʚʳʭ ʩʬʘʛʥʦʚʳʭ ʩ Menyanthes 

trifoliata, Filipendula ulmaria s.l. ʠ Sphagnum warnstorfii ʚ ʪʘʝʞʥʦʡ ʟʦʥʝ 

ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ. ɺ ʨʘʤʢʘʭ ʘʩʩʦʮʠʘʮʠʠ ʚʳʜʝʣʝʥʦ 3 ʩʫʙʘʩʩʦʮʠʘʮʠʠ, 

ʜʚʝ ʠʟ ʥʠʭ ʩ ʜʚʫʤʷ ʚʘʨʠʘʥʪʘʤʠ (ʪʘʙʣ. 1). ʎʝʥʦʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘ 

ʫʨʦʚʥʝ ʩʫʙʘʩʩʦʮʠʘʮʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʧʦʵʜʘʬʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ. 

ɽʣʴʥʠʢʠ ʛʦʨʮʦʚʦ-ʚʘʭʪʦʚʳʝ, ʛʜʝ Menyanthes trifoliata ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

Bistorta major, ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜʘʭ ʠʣʠ ʚ ʫʩʣʦʚʠʷʭ 

ʞʝʩʪʢʦʚʦʜʥʦʛʦ ʢʣʶʯʝʚʦʛʦ ʧʠʪʘʥʠʷ, ʪʦʛʜʘ ʢʘʢ ʪʠʧʠʯʥʳʝ ʪʘʚʦʣʛʦʚʦ-

ʚʘʭʪʦʚʳʝ ï ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʩʠʣʠʢʘʪʥʳʭ ʧʦʨʦʜʘʭ, ʘ ʪʘʚʦʣʛʦʚʦ-

ʙʝʣʦʢʨʳʣʴʥʠʢʦʚʳʝ, ʛʜʝ Menyanthes trifoliata ʟʘʤʝʱʘʝʪʩʷ Calla palustris, 

ï ʚ ʫʩʣʦʚʠʷʭ ʤʝʟʦʵʚʪʨʦʬʥʦʛʦ ʧʦʜʪʦʧʣʝʥʠʷ ʠʣʠ ʜʣʠʪʝʣʴʥʦ-

ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʟʘʪʦʧʣʝʥʠʷ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ʛʦʨʮʦʚʦʡ ʠ 

ʪʠʧʠʯʥʦʡ ʩʫʙʘʩʩʦʮʠʘʮʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴʶ ʢʣʠʤʘʪʘ, 

ʦʪʯʘʩʪʠ ʪʘʢʞʝ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʧʝʨʠʦʜʘ ʚʝʛʝʪʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʙʦʣʦʯʝʥʥʳʝ ʝʣʦʚʳʝ ʣʝʩʘ, ʤʝʟʦʵʚʪʨʦʬʥʦʝ 

ʟʘʙʦʣʘʯʠʚʘʥʠʝ, ʠʟʚʝʩʪʥʷʢʠ, ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʪʘʝʞʥʘʷ ʟʦʥʘ, ɽʚʨʦʧʝʡʩʢʘʷ ʈʦʩʩʠʷ. 

 

ɺʚʝʜʝʥʠʝ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʮʝʥʦʪʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʝʟʦʵʚʪʨʦʬʥʳʭ ʝʣʴʥʠʢʦʚ (ʠʟ Picea abies s.l.) ʪʘʚʦʣʛʦʚʦ-

ʚʘʭʪʦʚʳʭ ʩʬʘʛʥʦʚʳʭ ʩ Menyanthes trifoliata, Filipendula ulmaria s.l. ʠ 

                                                 

 

*
 ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʜʝʡʩʪʚʫʶʱʠʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʜʘʥʠʡ ɹʀʅ ʈɸʅ (ʧʦ 

ʪʝʤʝ 121032500047-1 çʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ ʠ ʉʝʚʝʨʥʦʡ ɸʟʠʠ: 

ʨʘʟʥʦʦʙʨʘʟʠʝ, ʜʠʥʘʤʠʢʘ, ʧʨʠʥʮʠʧʳ ʦʨʛʘʥʠʟʘʮʠʠè), ʀɹ ʂʘʨʅʎ ʈɸʅ (ʧʦ ʪʝʤʝ ɸɸɸɸ-

ɸ19-119062590056-0 çʆʮʝʥʢʘ ʨʘʟʥʦʦʙʨʘʟʠʷ ʙʦʣʦʪʥʳʭ ʠ ʣʫʛʦʚʳʭ ʵʢʦʩʠʩʪʝʤ, ʠʭ 

ʜʠʥʘʤʠʢʘ ʠ ʠʩʪʦʨʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘ ɽʚʨʦʧʝʡʩʢʦʤ ʉʝʚʝʨʝè) ʠ ʀʇʇʕʉ ʂʅʎ ʈɸʅ. 

É ʂʫʯʝʨʦʚ ʀ.ɹ., ʂʫʪʝʥʢʦʚ ʉ.ɸ., 
    ʈʘʟʫʤʦʚʩʢʘʷ ɸ.ɺ., 2022 
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Sphagnum warnstorfii ʚ ʪʘʝʞʥʦʡ ʟʦʥʝ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ. ʕʪʦ 

ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʟʘʙʦʣʦʯʝʥʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʠʟ ʚʩʝʭ ʩʠʥʪʘʢʩʦʥʦʚ 

ʤʝʟʦʵʚʪʨʦʬʥʳʭ ʝʣʴʥʠʢʦʚ ʩʬʘʛʥʦʚʳʭ (ʂʫʯʝʨʦʚ, ʂʫʪʝʥʢʦʚ, 2021 ʘ). 

ʈʘʥʝʝ ʧʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʬʘʛʥʦʚʳʭ ʝʣʴʥʠʢʦʚ ʩ 

ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ Menyanthes trifoliata ʚ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ 

ʤʝʟʦʵʚʪʨʦʬʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ Sphagnum warnstorfii ʚ 

ʤʦʭʦʚʦʤ ʷʨʫʩʝ ʥʝ ʙʳʣʠ ʨʘʟʛʨʘʥʠʯʝʥʳ ʩ ʤʝʟʦʪʨʦʬʥʳʤʠ ʩ ʛʦʩʧʦʜʩʪʚʦʤ 

S. girgensohnii (ʈʳʩʠʥ, ʉʘʚʝʣʴʝʚʘ, 2002). 

ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʠ ʤʝʪʦʜʳ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ 

ʤʝʟʦʵʚʪʨʦʬʥʳʭ ʝʣʴʥʠʢʦʚ ʪʘʚʦʣʛʦʚʦ-ʚʘʭʪʦʚʳʭ ʩʬʘʛʥʦʚʳʭ ʦʩʥʦʚʘʥʘ ʥʘ 

ʚʳʙʦʨʢʝ ʠʟ 67 ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ, ʠʟ ʥʠʭ 43 ʚʳʧʦʣʥʝʥʳ 

ʘʚʪʦʨʘʤʠ ʚ ʵʢʩʧʝʜʠʮʠʷʭ 1996ï2019 ʛʛ. ʇʨʠ ʦʧʠʩʘʥʠʷʭ ʦʮʝʥʠʚʘʣʠʩʴ 

ʧʨʦʝʢʪʠʚʥʳʝ ʧʦʢʨʳʪʠʷ (ʇʇ) ʚʩʝʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʧʦ ʷʨʫʩʘʤ ʥʘ 

ʧʣʦʱʘʜʠ ʥʝ ʤʝʥʝʝ 400 ʤ
2 
ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʛʨʘʥʠʮʘʭ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʘ 

ʪʘʢʞʝ ʩʦʤʢʥʫʪʦʩʪʴ ʣʠʙʦ ʧʦʢʨʳʪʠʝ ʠ ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ʩʘʤʠʭ ʷʨʫʩʦʚ ʠ 

(ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠ) ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ. ʂʨʦʤʝ ʪʦʛʦ, 

ʟʘʤʝʨʷʣʘʩʴ ʤʦʱʥʦʩʪʴ ʣʝʩʥʦʡ ʧʦʜʩʪʠʣʢʠ (ʥʘ ʩʪʝʥʢʝ ʧʨʠʢʦʧʢʠ) ʠʣʠ 

ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ (ʱʫʧʦʤ). ɺ ʜʝʪʘʣʷʭ ʤʝʪʦʜʠʢʘ ʦʧʠʩʘʥʘ ʨʘʥʝʝ 

(ʂʫʯʝʨʦʚ, 2019). ɽʱʝ 12 ʦʧʠʩʘʥʠʡ ʚʟʷʪʦ ʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

(ʉʘʤʙʫʢ, 1927, 1930, 1932; ʂʦʨʯʘʛʠʥ, 1929, 1941; ʀʛʦʰʠʥʘ, 1930; 

ʐʠʤʘʥʶʢ, 1931; ʂʦʣʝʩʥʠʢʦʚ, 1985; ʂʦʨʦʪʢʦʚ, 1991; ʄʦʨʦʟʦʚʘ, 

ʂʦʨʦʪʢʦʚ, 1999), 9 ï ʠʟ ʨʫʢʦʧʠʩʠ ʜʦʢʪʦʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ ʖ.ʇ. ʖʜʠʥʘ 

(1948), ʭʨʘʥʷʱʝʡʩʷ ʚ ʙʠʙʣʠʦʪʝʢʝ ɹʀʅ ʈɸʅ. ʊʨʠ ʦʧʠʩʘʥʠʷ ʠʟ 

ʂʦʩʪʨʦʤʩʢʦʡ ʦʙʣ. ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʠʟ ʬʠʪʦʮʝʥʘʨʠʷ ʎʕʇʃ ʈɸʅ 

(ɿʘʫʛʦʣʴʥʦʚʘ, ʍʘʥʠʥʘ, 1999); ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʘʥʥʳʝ ʨʘʥʝʝ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʜʨʫʛʠʭ ʧʫʙʣʠʢʘʮʠʷʭ (ɹʨʘʩʣʘʚʩʢʘʷ, ʊʠʭʦʥʦʚʘ, 2006). 

ʇʨʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʢʘʢ ʠ ʨʘʥʝʝ (ʂʫʯʝʨʦʚ, 2019; ʂʫʯʝʨʦʚ, 

ʂʫʪʝʥʢʦʚ, 2021 ʘ, 2021 ʙ, ʠ ʜʨ.), ʧʨʠʤʝʥʷʣʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʜʦʤʠʥʘʥʪʥʦ-

ʜʝʪʝʨʤʠʥʘʥʪʥʳʡ ʧʦʜʭʦʜ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʩʠʥʪʘʢʩʦʥʳ ʚʳʜʝʣʷʣʠʩʴ ʧʦ 

ʜʦʤʠʥʘʥʪʘʤ ʛʦʩʧʦʜʩʪʚʫʶʱʝʛʦ ʠ ʧʦʜʯʠʥʝʥʥʦʛʦ ʷʨʫʩʦʚ (ʉʫʢʘʯʝʚ, 1931), 

ʟʘʪʝʤ ʠʭ ʦʙʲʝʤ ʠ ʛʨʘʥʠʮʳ ʫʪʦʯʥʷʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʜʝʪʝʨʤʠʥʘʥʪʥʳʭ 

ʛʨʫʧʧ ʵʢʦʣʦʛʠʯʝʩʢʠ ʠʣʠ ʭʦʨʦʣʦʛʠʯʝʩʢʠ ʙʣʠʟʢʠʭ ʚʠʜʦʚ (ɺʘʩʠʣʝʚʠʯ, 

1995; ʂʫʯʝʨʦʚ, 2019), ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʠ ʪʘʙʣʠʯʥʦʡ ʦʙʨʘʙʦʪʢʝ 

ʦʧʠʩʘʥʠʡ (Becking, 1957; Westhoff, Maarel, 1978). ʂ ʦʜʥʦʡ ʘʩʩʦʮʠʘʮʠʠ 

ʦʪʥʝʩʝʥʳ ʦʧʠʩʘʥʠʷ ʩ ʦʜʠʥʘʢʦʚʳʤ ʥʘʙʦʨʦʤ ʜʦʤʠʥʘʥʪʦʚ ʠ 

ʜʝʪʝʨʤʠʥʘʥʪʦʚ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʝʝ ʘʨʝʘʣʘ. ɼʣʷ ʩʫʙʘʩʩʦʮʠʘʮʠʡ 

ʤʦʛʫʪ ʙʳʪʴ ʭʘʨʘʢʪʝʨʥʳ ʩʦʙʩʪʚʝʥʥʳʝ ʜʦʤʠʥʘʥʪʳ ʠ ʜʝʪʝʨʤʠʥʘʥʪʳ 

ʚʜʦʙʘʚʦʢ ʢ ʪʘʢʦʚʳʤ ʘʩʩʦʮʠʘʮʠʠ ʚ ʮʝʣʦʤ. ɺʘʨʠʘʥʪʳ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʜʦʤʠʥʘʥʪʦʚ ʤʦʛʫʪ ʚʳʜʝʣʷʪʴʩʷ ʪʦʣʴʢʦ ʧʦ 

ʜʝʪʝʨʤʠʥʘʥʪʘʤ (ʂʫʯʝʨʦʚ, 2019). ʉʦʨʪʠʨʦʚʢʘ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ ʚ 

ʪʘʙʣʠʮʘʭ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ 

ʙʦʪʘʥʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ IBIS 7.2 (ɿʚʝʨʝʚ, 2007). 

ɺ ʨʘʤʢʘʭ ʘʩʩʦʮʠʘʮʠʠ ʚʳʜʝʣʝʥʳ ʪʨʠ ʩʫʙʘʩʩʦʮʠʘʮʠʠ, ʚ ʜʚʫʭ ʠʟ 
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ʥʠʭ ʧʦ ʜʚʘ ʚʘʨʠʘʥʪʘ. ɺʩʝ ʩʠʥʪʘʢʩʦʥʳ ʩʚʝʜʝʥʳ ʚ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʫʶ 

ʪʘʙʣʠʮʫ (ʪʘʙʣ. 1) ʚʤʝʩʪʝ ʩʦ ʩʚʝʜʝʥʠʷʤʠ ʦ ʷʨʫʩʥʦʡ ʩʪʨʫʢʪʫʨʝ 

ʩʦʦʙʱʝʩʪʚ, ʘ ʪʘʢʞʝ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʭʦʨʦʣʦʛʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʣʘʛʘʶʱʠʭ ʠʭ ʚʠʜʦʚ. ʅʘʟʚʘʥʠʷ ʩʠʥʪʘʢʩʦʥʦʚ ʜʘʥʳ 

ʩʦʛʣʘʩʥʦ ʪʨʘʜʠʮʠʠ ʰʢʦʣʳ ɺ.ʅ. ʉʫʢʘʯʝʚʘ (1931). ʕʢʦʣʦʛʠʯʝʩʢʠʝ 

ʧʨʝʜʧʦʯʪʝʥʠʷ ʚʠʜʦʚ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʧʦ ʬʠʪʦʠʥʜʠʢʘʮʠʦʥʥʳʤ 

ʰʢʘʣʘʤ ʃ.ɻ. ʈʘʤʝʥʩʢʦʛʦ ʠ ʜʨ. (1956) ʠ ʀ.ɸ. ʎʘʮʝʥʢʠʥʘ ʠ ʜʨ. (1978) c 

ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʫʪʦʯʥʝʥʠʷʤʠ ʥʘ ʦʩʥʦʚʝ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ ʘʚʪʦʨʦʚ 

(ʂʫʯʝʨʦʚ, 2019). ɼʘʥʥʳʝ ʦʙ ʘʨʝʘʣʘʭ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʦʩʥʦʚʘʥʳ ʥʘ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʘʭ ʠʟ ʘʪʣʘʩʘ ʕ. ɻʫʣʴʪʝʥʘ ʠ ʄ. ʌʨʠʟʘ 

(Hult n, Fries, 1986) ʩ ʫʪʦʯʥʝʥʠʷʤʠ (ʐʤʠʜʪ, 2005; ʂʫʯʝʨʦʚ, 2016, 

2019), ʤʭʦʚ ï ʥʘ ʤʦʥʦʛʨʘʬʠʠ ʄ.ʉ. ʠ ɽ.ɸ. ʀʛʥʘʪʦʚʳʭ (2003, 2004). 

ʐʠʨʦʪʥʳʝ ʛʝʦʵʣʝʤʝʥʪʳ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʜʘʥʳ ʧʦ ʄ.ʃ. ʈʘʤʝʥʩʢʦʡ 

(1983) ʠ ɺ.ʄ. ʐʤʠʜʪʫ (2005) ʩ ʫʪʦʯʥʝʥʠʷʤʠ (ʂʫʯʝʨʦʚ, 2019). 

ʍʦʨʠʦʥʦʤʠʯʝʩʢʠʝ ʛʝʦʵʣʝʤʝʥʪʳ ʫʩʪʘʥʦʚʣʝʥʳ ʧʫʪʝʤ ʩʦʦʪʥʝʩʝʥʠʷ 

ʚʠʜʦʚʳʭ ʘʨʝʘʣʦʚ ʩ ʚʳʜʝʣʘʤʠ ʩʠʩʪʝʤʳ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ 

ɿʝʤʣʠ (ʊʘʭʪʘʜʞʷʥ, 1978; ʂʘʤʝʣʠʥ, 2018). 

ɻʨʘʥʠʮʳ ʟʦʥ ʠ ʧʦʜʟʦʥ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʨʠʥʷʪʳ ʧʦ ʊ.ʀ. 

ʀʩʘʯʝʥʢʦ ʠ ɽ.ʄ. ʃʘʚʨʝʥʢʦ (ʀʩʘʯʝʥʢʦ, ʃʘʚʨʝʥʢʦ, 1980). ɿʦʥʘʣʴʥʘʷ 

ʦʙʫʩʣʦʚʣʝʥʥʦʩʪʴ ʘʨʝʘʣʦʚ ʩʠʥʪʘʢʩʦʥʦʚ ʦʮʝʥʝʥʘ ʩ ʧʦʤʦʱʴʶ ʩʫʤʤ 

ʧʨʝʚʳʰʝʥʠʡ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʥʘʜ ʙʘʟʦʚʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʚ 10C̄ (çʩʫʤʤ ʛʨʘʜʫʩʦ-ʜʥʝʡ ʚʳʰʝ 10C̄è, degree-days 

above 10̄ C) ʧʦ ʜʘʥʥʳʤ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʩʧʫʪʥʠʢʦʚʦʡ ʤʝʪʝʦʩʲʝʤʢʠ 

(NASAé, 2021). ʅʘ ʦʩʥʦʚʝ ʵʪʦʡ ʞʝ ʙʘʟʳ ʚʳʯʠʩʣʝʥʳ ʠʥʜʝʢʩʳ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ ʂʦʥʨʘʜʘ (Tuhkanen, 1980) (ʪʘʙʣ. 2). ʊʦʯʝʯʥʳʝ 

ʘʨʝʘʣʳ ʩʠʥʪʘʢʩʦʥʦʚ (ʨʠʩ. 1) ʫʯʠʪʳʚʘʶʪ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʦʧʠʩʘʥʠʡ, ʪʘʢ ʠ ʣʠʪʝʨʘʪʫʨʥʳʝ ʩʚʝʜʝʥʠʷ. 

ʅʦʤʝʥʢʣʘʪʫʨʘ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʜʘʥʘ ʧʦ ʉ.ʂ. ʏʝʨʝʧʘʥʦʚʫ 

(1995), ʣʠʩʪʦʩʪʝʙʝʣʴʥʳʭ ʤʭʦʚ ï ʧʦ ʄ.ʉ. ʀʛʥʘʪʦʚʫ ʠ ʜʨ. (Ignatov et al., 

2006), ʧʝʯʝʥʦʯʥʳʭ ʤʭʦʚ ï ʧʦ ɸ.ɼ. ʇʦʪʝʤʢʠʥʫ ʠ ɽ.ɺ. ʉʦʬʨʦʥʦʚʦʡ 

(2009). ɽʚʨʦʧʝʡʩʢʠʝ ʪʘʝʞʥʳʝ ʧʦʧʫʣʷʮʠʠ ʝʣʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ 

ʝʜʠʥʳʡ ʢʦʤʧʣʝʢʩ Picea abies s.l. (ʇʦʧʦʚ, 2005), ʙʝʨʝʟʳ ʧʫʰʠʩʪʦʡ ï ʢʘʢ 

Betula pubescens s.l. (incl. B. subarctica, B. aurata (ʎʚʝʣʝʚ, 2004)). 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʩʩʦʮʠʘʮʠʠ ʚ ʮʝʣʦʤ. ɽʣʴʥʠʢʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ 

ʘʩʩʦʮʠʘʮʠʠ Piceetum (P.) warnstorfii-sphagnoso-filipenduloso-

menyanthosum, ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʞʝʩʪʢʦʚʦʜʥʦʛʦ ʥʘʧʦʨʥʦʛʦ 

ʧʦʜʪʦʧʣʝʥʠʷ ʣʠʙʦ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʜʣʠʪʝʣʴʥʦʛʦ ʟʘʪʦʧʣʝʥʠʷ. ʇʝʨʚʳʡ 

ʩʣʫʯʘʡ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʦʢʨʘʠʥ ʤʝʟʦʵʚʪʨʦʬʥʳʭ ʢʣʶʯʝʚʳʭ ʙʦʣʦʪ, ʚ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠ ʧʦʜʩʪʠʣʘʥʠʠ ʧʦʩʣʝʜʥʠʭ ʢʘʨʙʦʥʘʪʥʳʤʠ 

ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ, ʚʪʦʨʦʡ ï ʜʣʷ ʟʘʙʦʣʦʯʝʥʥʳʭ ʜʦʣʠʥ 

ʣʝʩʥʳʭ ʨʫʯʴʝʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʩʠʣʠʢʘʪʥʳʭ ʧʦʨʦʜʘʭ ï ʚ ʨʘʩʧʘʜʢʘʭ 

ʤʝʞʜʫ ʩʝʣʴʛ, ʤʦʨʝʥʥʳʭ ʚʩʭʦʣʤʣʝʥʠʡ ʠʣʠ ʫʚʘʣʦʚ. 
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ʀʤʝʥʥʦ ʵʪʠʤ ʩʦʦʙʱʝʩʪʚʘʤ ʩʚʦʡʩʪʚʝʥʥʳ ʥʘʠʙʦʣʝʝ ʤʦʱʥʳʝ 

ʪʦʨʬʷʥʳʝ ʟʘʣʝʞʠ, ʠʥʦʛʜʘ ʜʦʩʪʠʛʘʶʱʠʝ 2 ʤ ʠ ʙʦʣʝʝ. ʄʦʱʥʦʩʪʴ ʪʦʨʬʘ 

ʧʨʠ ʵʪʦʤ ʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʫʙʘʩʩʦʮʠʘʮʠʡ ʠ ʚʘʨʠʘʥʪʦʚ, 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʷʩʴ ʢ ʩʝʚʝʨʫ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʪʦʛʦ ʧʦʯʚʳ 

ʚʘʨʴʠʨʫʶʪ ʦʪ ʪʦʨʬʷʥʠʩʪʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʛʣʝʝʚʘʪʳʭ ʠ 

ʪʦʨʬʷʥʦ-ʧʦʜʟʦʣʠʩʪʳʭ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʛʣʝʝʚʳʭ ʜʦ ʪʦʨʬʷʥʠʩʪʳʭ 

ʧʝʨʝʛʥʦʡʥʦ-ʛʣʝʝʚʳʭ ʠ ʪʦʨʬʷʥʦ-ʛʣʝʝʚʳʭ (ʉʢʣʷʨʦʚ, ʐʘʨʦʚʘ, 1970). 

ʍʘʨʘʢʪʝʨ ʥʘʥʦʨʝʣʴʝʬʘ ʪʘʢʞʝ ʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʥʪʘʢʩʦʥʘ. 

ɺ ʧʦʯʚʘʭ ʛʦʨʮʦʚʦ-ʚʘʭʪʦʚʳʭ ʝʣʴʥʠʢʦʚ ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣ. pHH2O 

ʩʦʩʪʘʚʣʷʝʪ 5.0ï6.0 (ɻʘʚʨʠʣʦʚ, ʂʘʨʧʦʚ, 1962). ɺ ʪʨʘʚʷʥʦ-ʩʬʘʛʥʦʚʳʭ 

ʝʣʴʥʠʢʘʭ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣ. ʘʥʘʣʦʛʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 

6.3 ʠ 5.8 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʪʦʨʬʝ ʠ ʚ ʤʠʥʝʨʘʣʴʥʳʭ ʛʦʨʠʟʦʥʪʘʭ ʧʦʜ ʥʠʤ, 

ʚ ʩʨʝʜʥʝʤ ʞʝ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʨʘʚʥʳ 5.1 (ʏʝʨʪʦʚʩʢʦʡ, 1978). 

ʉʦʤʢʥʫʪʦʩʪʴ 1-ʛʦ ʷʨʫʩʘ ʜʨʝʚʦʩʪʦʷ ʤʝʥʷʝʪʩʷ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʥʝʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ï 0.4ï0.5. ɺʳʩʦʪʘ ʠ ʙʦʥʠʪʝʪ ʜʨʝʚʦʩʪʦʷ ʧʨʠ ʵʪʦʤ 

ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳ; ʚ ʩʨʝʜʥʝʤ ʜʣʷ ʘʩʩʦʮʠʘʮʠʠ ʦʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

16ï17 ʤ ʠ IV. ʍʘʨʘʢʪʝʨʥʘ ʟʥʘʯʠʤʘʷ ʨʦʣʴ Betula pubescens s.l., ʢʦʪʦʨʘʷ 

ʩʦʧʫʪʩʪʚʫʝʪ Picea abies s.l.: ʥʘ ʥʝʝ ʧʨʠʭʦʜʠʪʩʷ ʦʪ 1/4 ʜʦ ʧʦʯʪʠ 

ʧʦʣʦʚʠʥʳ ʧʦ ʩʦʩʪʘʚʫ ʷʨʫʩʘ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʫʙʘʩʩʦʮʠʘʮʠʡ ʚʳʨʘʞʝʥʘ ʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʧʨʠʤʝʩʴ Pinus sylvestris, ʘ ʪʘʢʞʝ ʜʠʬʬʫʟʥʦ (0.15ï0.25) 

ʨʘʟʚʠʪʳʡ 2-ʡ ʷʨʫʩ ʜʨʝʚʦʩʪʦʷ, ʧʦ ʩʦʩʪʘʚʫ ʙʣʠʟʢʠʡ ʢ ʧʝʨʚʦʤʫ. 
ʊʘʙʣʠʮʘ 1 

ʌʠʪʦʮʝʥʦʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʟʦʵʚʪʨʦʬʥʳʭ ʝʣʴʥʠʢʦʚ ʪʘʚʦʣʛʦʚʦ-

ʚʘʭʪʦʚʳʭ ʩʬʘʛʥʦʚʳʭ ʪʘʝʞʥʦʡ ʟʦʥʳ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ 

ɺʠʜ 
ʕʢʦ ɻʝʦ 

ʗʨʫʩ 
ʉʠʥʪʘʢʩʦʥʳ 

ɹʛ ɺʣ ʐ ʍʦʨ 1 2 3 4 5 

ɼʝʪʝʨʤʠʥʘʥʪʥʳʝ ʚʠʜʳ 

 Alnus glutinosa ʄʕ ʄɻ ʅ ɽʉɼ a1+2 15
1     

 Frangula alnus ʄ ɻʄ ɹʅ ɽʉɼ b 60
+ 

25
2 

19
+   

 Naumburgia thyrsiflora ʄ ɻʃ ɹ ɻʦʣ c 85
3 

30
+ 

31
+ 

25
2  

 Carex canescens ʄ ɻ ɹ ʇʈ c 65
1 

10
+ 

25
+ 

25
+  

 Phegopteris connectilis ʄʕ ʄ2 ɹʅ ɻʦʣ c 30
1 

5
+ 

19
+  

1
+ 

 Calla palustris ʄ ɻʃ ɹ ɻʦʣ c 90
10   

38
2 

1
+ 

 Ranunculus repens ʕ ɻʄ ʇʃ ɽɸ c 45
1   

13
+ 

1
1 

 Athyrium filix-femina ʄ ɻʄ ɹʅ ʚɸɽɸ c 60
3 

25
+    

 Carex elongata ʄʕ ɻ ɹʅ ɽʉ c 40
1 

10
+    

 Equisetum pratense ʄ ʄ2 ɹ ɻʦʣ c 30
1 

10
+    

 Lysimachia vulgaris ʄʕ ʄɻ ʇʃ ɽʉɼ c 20
+     

 Sphagnum centrale ʆʄ ɻ ɹ ɻʦʣ d 65
4 

15
3 

25
3 

25
5 

1
1 

 S. riparium ʄ ʄɻ ɹ ɻʦʣ d 15
6  

6
+   
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 Padus avium ʄʕ ɻʄ ɹʅ ɽʉɼ a2+b 35
+ 

20
+ 

6
+   

 Alnus glutinosa ʄʕ ʄɻ ʅ ɽʉɼ b 10
1 

5
+    

 Galium palustre ʄʕ ɻ ʇʃ ʚɸɽɸ c 70
+ 

65
+ 

13
1 

13
+  

 Phragmites australis ʕ ɻ ʇʃ ʇʈ c 40
1 

20
2    

 Thyselium palustre ʄ ɻʄ ɹ ɽʉ c 15
+ 

20
+    

 Picea abies s.l. ʄ ʄ2 ɹ ɽʉ a2 20
3 

55
7 

38
6  

1
2 

 Betula pubescens s.l. ʄ ʄ2 ɹ ɽʉ a2 25
2 

35
2 

25
4  

1
2 

 Vaccinium myrtillus ʆʄ ʄ2 ɹ ɽɸ c 75
1 

70
2 

94
4 

13
+ 

1
2 

 Oxalis acetosella ʄ ʄ2 ɹ ɽɸ c 65
1 

75
1 

44
+ 

25
+ 

1
+ 

 Carex disperma ʄ ɻʄ ɹ ɻʦʣ c 80
2 

40
1 

50
+ 

13
+  

 Epilobium palustre ʄ ʄɻ ɹ ɻʦʣ c 30
+ 

40
+ 

44
+ 

13
+  

 Dryopteris carthusiana ʄ ʄ2 ɹʅ ɸʤʬ c 80
1 

45
+ 

38
+   

 Ptilium crista-castrensis ʆʄ ʄ2 ɹ ɻʦʣ d+z 20
+ 

25
1 

50
1   

 Dicranum scoparium ʄ ʄ2 ʇʃ ʇʈ z+d 55
+ 

45
1 

44
+  

1
+ 

 D. fuscescens ʄ ʄ2 ɹ ɻʦʣ z+d 25
+ 

20
+ 

25
+  

1
1 

 Brachythecium salebrosum ʄʕ ʄ2 ʇʃ ʇʈ z+d 35
+ 

25
+ 

25
+  

1
+ 

 Sanionia uncinata ʄ ʄ2 ɸɹ ʇʈ z+d 30
+ 

35
+ 

38
+   

 Tetraphis pellucida ʆʄ ʄ2 ɹ ɻʦʣ z 25
+ 

20
+ 

19
+   

 Rosa acicularis ʄ ʄ2 ɹ ɽɸʟɸ b 45
1 

70
+ 

75
3 

50
1  

 Crepis paludosa ʄʕ ɻʄ ɹʅ ɽ c 45
+ 

75
1 

69
2 

38
+  

 Carex cespitosa ʄʕ ʄɻ ʇʃ ɽɸ c 30
1 

50
1 

44
1 

75
5  

 Rubus arcticus ʄ ɻʄ ɻɸ ɽɸʟɸ c 50
2 

35
1 

25
+ 

38
1  

 Climacium dendroides ʄ ɻʄ ʇʃ ʇʈ d+z 65
+ 

45
1 

31
+ 

38
1  

 Menyanthes trifoliata ʄ ɻ ɹ ɻʦʣ c 35
2 

85
11 

81
14 

100
23 

3
27 

 Comarum palustre ʄ ɻ ɹ ɻʦʣ c 90
2 

85
1 

88
5 

75
5 

2
1 

 Equisetum fluviatile ʄʕ ɻʃ ʇʃ ɻʦʣ c 45
+ 

65
1 

63
1 

50
6 1

2 

 Caltha palustris ʄʕ ɻ ɹ ɻʦʣ c 60
1 

30
+ 

50
+ 

25
+ 

1
1 

 Calliergon cordifolium ʄ ʄɻ ʇʃ ɻʦʣ d 75
3 

40
1 

69
3 

50
3 

2
3 

 Pseudobryum cinclidioides ʄʕ ɻ ɹ ɻʦʣ d 45
1 

10
1 

69
3 

38
2 

3
3 

 Pinus sylvestris ʆʄ ʄ2 ɹ ɽʉ a1+2 30
1 

60
5 

44
2  

2
1 

 Juniperus communis s.l. 
ʆʄ; 

ʄʕ 

ʄ1; 

ɻʄ 
ɹ ʚɸɽɸ b 30

+ 
80

3 
94

3  
2

5 

 Rubus saxatilis ʄ ʄ2 ɹ ɽɸ c 50
1 

70
5 

56
1 

25
+ 

2
+ 

 Equisetum palustre ʄʕ ʄɻ ʇʃ ɻʦʣ c 60
1 

50
4 

63
2 

13
+ 

2
1 

 Geum rivale ʄʕ ɻʄ ɹʅ ʚɸɽɸ c 35
+ 

60
2 

50
1  

3
+ 

 Luzula pilosa ʄ ʄ2 ɹ ɽʉ c 30
+ 

65
+ 

63
+  

1
+ 

 Plagiomnium ellipticum ʄ ʄɻ ʇʃ ʇʈ d 60
2 

60
5 

56
2 

13
1 

2
2 
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 Rhizomnium pseudopunctatum ʄ ɻʄ ɸɹ ɻʦʣ d+z 55
+ 

40
1 

56
1  

2
2 

 Sphagnum girgensohnii ʄ ɻʄ ɸɹ ɻʦʣ d 40
6 5

+ 
19

8 
38

8 
2

8 

 S. squarrosum ʄ ɻ ʇʃ ʇʈ d 65
7 10

1 
31

+ 
38

3 
2

2 

 Carex appropinquata ʄʕ ɻʄ ɹ ɽʉ c 5
1 

50
2 

13
+   

 Melampyrum sylvaticum s.l. ʄ ʄ2 ɹ ɽ c 10
+ 

35
+ 

6
+   

 Convallaria majalis ʄ ʄ2 ɹʅ ɽ c 5
+ 

35
+    

 Listera ovata ʄʕ ɻʄ ɹʅ ɽʉɼ c 
 

45
+ 

6
+   

 Lonicera pallasii s.l. ʄ ʄ2 ɹ ɽʉ b 5
+ 

45
+ 

44
1 

25
+  

 Angelica sylvestris ʄʕ ʄ2 ɹʅ ɽʉɼ c 25
+ 

85
1 

81
2 

25
1 

1
+ 

 Galium uliginosum ʄʕ ɻʄ ʇʃ ʚɸɽɸ c 10
+ 

65
+ 

44
1 

13
+  

 Dactylorhiza maculata ʄ ɻʄ ɹ ɽʉ c 5
+ 

50
+ 

38
+ 

13
+  

 Oxycoccus palustris ʆʄ ʄɻ ɹ ɻʦʣ c 10
+ 

60
+ 

25
1  

1
+ 

 Bistorta major ʄʕ ɻʄ ɹ ɽɸ c 15
+ 

95
5 

100
4   

 Rumex acetosa s.l. ʄʕ ɻʄ ɹʅ ɽɸ c 5
+ 

35
+ 

25
+   

 Carex chordorrhiza ʆʄ ɻ ɹ ɻʦʣ c 
 

25
+ 

25
+   

 Vaccinium uliginosum ʆ ɻʄ ɹ ɻʦʣ c 
 

25
+ 

19
+   

 Helodium blandowii ʄʕ ʄɻ ɹ ɻʦʣ d 
 

25
+ 

19
+   

 Tomentypnum nitens ʄʕ ʄɻ ɸɹ ɻʦʣ d 
 

15
+ 

25
+   

 Bryum weigelii ʄʕ ʄɻ ɸɹ ɻʦʣ d 
 

5
+ 

31
+   

 Geranium sylvaticum s.l. ʄ ʄ2 ɹ ɽʉɼ c 25
1 

40
1 

94
4 

50
2 

1
+ 

 Chamaenerion angustifolium ʄ ʄ2 ɹ ɻʦʣ c 10
+ 

60
+ 

38
1 

50
1 

2
+ 

 Paris quadrifolia ʄʕ ʄ2 ɹʅ ɽʉ c 20
+ 

45
+ 

44
+ 

38
+ 

2
+ 

 Pyrola rotundifolia ʄ ʄ2 ɹ ɽʉɼ c 15
+ 

60
1 

31
+  

2
+ 

 P. minor ʄ ʄ2 ɹ ɻʦʣ c 15
+ 

35
+ 

25
+  

2
+ 

 Chamaedaphne calyculata ʆ ʄɻ ɹ ɻʦʣ c 5
+ 

25
+ 

38
1  

1
+ 

 Moneses uniflora ʆʄ ʄ2 ɹ ɻʦʣ c 
 

55
+ 

13
+  

2
+ 

 Ranunculus subborealis ʄʕ ɻʄ ɹ ɽʉ c 5
+ 

20
+ 

63
+ 

13
+  

 Rubus humulifolius ʄ ɻʄ ɹ ɽʉ c 20
+ 

10
+ 

50
2   

 Lathyrus vernus ʄ ʄ2 ɹʅ ɽʉ c 10
+ 

20
+ 

50
1   

 Galium boreale ʄʕ ʄ2 ʇʃ ɻʦʣ c 5
+  

44
2   

 Cypripedium guttatum ʄ ʄ2 ɹ ɽɸ c 
  

25
+   

 Calliergon richardsonii ʄ ɻʃ ɻɸʄ ɻʦʣ d 5
+ 

5
+ 

38
1   

 Pinus sibirica ʄ ʄ2 ɹ ɽʉ a1+2 5
+  

31
2 

25
1  

 P. sibirica ʄ ʄ2 ɹ ɽʉ b 5
+  

31
+ 

25
1  

 Cirsium heterophyllum ʄ ʄ2 ɹ ɽʉ c 5
+ 

10
+ 

38
1 

25
+  

 Carex rostrata ʄ ɻ ɹ ɻʦʣ c 5
+ 

10
+ 

31
2 

25
1  
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 Warnstorfia exannulata ʄʕ ɻ ɸɹ ʇʈ d 5
+  

38
1 

25
3  

 Plagiomnium affine ʄ ɻʄ ɹʅ ɽɼ d+z 
  

19
2 

38
5  

 Rubus chamaemorus ʆʄ ɻʄ ɻɸ ɻʦʣ c 20
+ 

25
+ 

88
2 

38
1 

3
5 

 Veratrum lobelianum ʄʕ ɻʄ ɹ ɽɸ c 5
+  

44
2 

50
1 

1
+ 

 Carex vaginata ʆʄ ɻʄ ɹ ɽɸ c 20
+ 

30
+ 

44
+  

2
+ 

 Aconitum septentrionale ʄʕ ʄ2 ɹ ɽɸ c 5
+ 

10
1 

19
1 

38
2  

 Ligularia sibirica ʄʕ ɻʄ ɹ ɽʉ c 
 

5
+ 

6
+ 

25
+  

 Salix phylicifolia ʄ ɻʄ ɻɸ ɽʉ b 10
+ 

5
+ 

25
1 

13
1 

3
7 

 Carex globularis ʆʄ ɻʄ ɹ ɽɸ c 10
+ 

20
+ 

19
+ 

13
+ 

2
1 

 Lycopodium annotinum s.l. ʆʄ ʄ2 ɹ ɻʦʣ c 15
+ 

20
+ 

31
1 

13
+ 

2
+ 

 Solidago virgaurea s.l. ʄ ʄ2 ɹ ɽʉ c 15
+ 

15
+ 

6
+ 

13
+ 

2
+ 

 Carex juncella ʄ ʄɻ ɹ ɽʉ c 5
+ 

15
1 

19
1  

2
+ 

 Listera cordata ʄ ʄ2 ɹ ɻʦʣ c 5
+ 

5
+   

3
+ 

 Ledum palustre ʆ ɻʄ ɹ ɽɸ c 5
+ 

25
+ 

25
1  

2
+ 

Chamaepericlymenum suecicum ʄ ɻʄ ɻɸ ɸʆ c 
   

13
+ 

3
4 

 Rhytidiadelphus subpinnatus ʄ ʄ2 ɹ ɻʦʣ d+z 20
1  

6
1  

2
5 

ʂʦʥʩʪʘʥʪʥʳʝ ʚʠʜʳ 

 Picea abies s.l. ʄ ʄ2 ɹ ɽʉ a1 100
29 

100
27 

100
32 

100
33 

3
23 

 Betula pubescens s.l. ʄ ʄ2 ɹ ɽʉ a1 100
17 

100
13 

88
14 

100
11 

3
19 

 Alnus incana ʄ ɻʄ ɹʅ ɽʉ a+b 65
5 

50
3 

25
1 

25
3 

3
5 

 Sorbus aucuparia s.l. ʄ ʄ2 ɹ ɽʉ a2+b 70
1 

65
2 

50
1 

63
2 

2
1 

 Picea abies s.l. ʄ ʄ2 ɹ ɽʉ b 95
10 

100
6 

100
10 100

2 
3

4 

 Betula pubescens s.l. ʄ ʄ2 ɹ ɽʉ b 50
1 

70
1 

56
1 

100
5 

3
3 

 Vaccinium vitis-idaea ʆʄ ʄ2 ɹ ɽɸ c 100
4 

85
3 

88
3 

50
1 

3
4 

 Trientalis europaea ʆʄ ʄ2 ɹ ɽɸɿɸ c 90
+ 

90
1 

63
1 

63
1 

3
+ 

 Linnaea borealis ʆʄ ʄ2 ɹ ɽɸʟɸ c 65
+ 

60
1 

69
2 

38
4 

3
+ 

 Filipendula ulmaria s.l. ʄʕ ɻʄ ɹʅ ɽʉɼ c 90
10 55

5 
94

5 
88

6 
3

6 

 Maianthemum bifolium ʆʄ ʄ2 ɹ ɽɸ c 80
1 

80
1 

56
1 

63
1 

3
2 

 Orthilia secunda ʆʄ ʄ2 ɹ ɻʦʣ c 60
+ 

70
+ 

63
+ 

50
+ 

2
+ 

 Gymnocarpium dryopteris ʄ ʄ2 ɹ ɻʦʣ c 65
1 

50
+ 

69
1 

50
2 

3
3 

 Calamagrostis purpurea s.l. + 

canescens 
ʄ ɻʄ ɹ ɽʉ c 95

4 
60

2 
94

3 
75

8 3
2 

 Viola epipsila ʄ ɻʄ ɹ ɽʉ c 75
2 

55
1 

50
1 

38
3 

1
+ 

 Equisetum sylvaticum ʄ ɻʄ ɹ ɻʦʣ c 50
3 

15
+ 

63
3 

38
2 

1
2 

 Hylocomium splendens ʆʄ ʄ2 ɹ ʇʈ d 90
4 

80
6 100

4 
38

1 
3

5 

 Pleurozium schreberi ʆʄ ʄ2 ɹ ʇʈ d 90
5 

80
6 

94
6 38

1 
3

2 

 Sphagnum warnstorfii ʄʕ ʄɻ ɸɹ ɻʦʣ d 60
12 

95
41 

81
24 

75
13 

3
23 
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 Aulacomnium palustre ʆʄ ɻʄ ɸɹ ʇʈ d 40
+ 

70
1 

69
2 

25
1 

3
1 

 Rhytidiadelphus triquetrus ʄ ʄ2 ɹʅ ɻʦʣ d+z 65
3 

65
4 

69
3 

50
2 

3
18 

ʉʦʧʫʪʩʪʚʫʶʱʠʝ ʚʠʜʳ 

 Salix caprea ʄ ʄ2 ɹ ɽɸ a+b 15
+  

6
+  

1
+ 

 S. myrsinifolia s.l. ʄʕ ɻʄ ɹ ɽʉ a2+b 25
1 

5
+ 

19
+  

1
+ 

 Pinus sylvestris ʆʄ ʄ2 ɹ ɽʉ b 20
+ 

25
+ 

19
+  

1
+ 

 Ribes nigrum ʄʕ ʄɻ ɹʅ ɽʉɼ b 25
+ 

25
+ 

13
+   

 Lonicera xylosteum ʄ ʄ2 ɹʅ ɽʉ b 5
+ 

15
+  

25
+  

 Salix cinerea ʄʕ ɻʄ ʇʃ ɽʉɼ b 25
+ 

5
+   

1
2 

 S. lapponum ʄ ɻʄ ɻɸʄ ɽʉ b 
 

5
+ 

6
+ 

13
+  

 Carex dioica ʄ ʄɻ ɹ ɽʉ c 5
+ 

20
+ 

25
+ 

13
+  

 C. loliacea ʄʕ ɻʄ ɹ ɻʦʣ c 25
+ 

20
+ 

31
+  

1
+ 

 Melica nutans ʄ ʄ1 ɹ ɽɸ c 10
+ 

25
+ 

6
+  

1
+ 

 Deschampsia cespitosa ʄʕ ɻʄ ʇʃ ɽɸ c 20
+ 

10
+ 

25
+  

1
1 

 Carex paupercula ʆʄ ɻʄ ɹ ɻʦʣ c 15
+ 

20
+ 

31
+  

1
+ 

 Cirsium oleraceum ʄʕ ɻʄ ɹʅ ɽʉ c 10
+ 

25
2 

25
1   

 Carex rhynchophysa ʄʕ ɻ ɹ ɽɸʟɸ c 20
1  

6
+ 

13
+  

 C. aquatilis ʄ ɻ ɹ ɻʦʣ c 10
+   

25
1 

1
2 

 Melampyrum pratense ʆʄ ʄ2 ɹ ɽʉ c 
 

25
+ 

31
+  

1
+ 

 Epipactis helleborine ʄʕ ɻʄ ɹʅ ɽɸ c 10
+ 

20
+    

 Poa pratensis ʄʕ ʄ2 ʇʃ ɻʦʣ c 5
+ 

20
+    

 Platanthera bifolia ʄ ʄ2 ɹ ɽʉ c 5
+  

25
+   

 Scutellaria galericulata ʄʕ ɻ ʇʃ ɻʦʣ c 25
+   

13
+  

 Cicuta virosa ʄ ɻʃ ɹ ɽɸ c 
 

25
+  

25
+  

 Sphagnum angustifolium ʆ ʄɻ ɸɹ ɻʦʣ d 5
+ 

10
+ 

19
3 

13
1 

1
+ 

 Brachythecium rivulare ʄʕ ʄɻ ɹʅ ʇʈ d 30
+ 

25
+ 

13
+  

1
+ 

 Straminergon stramineum ʆʄ ʄɻ ɸɹ ʇʈ d 10
+ 

25
+ 

31
+  

1
+ 

 Calliergonella cuspidata ʄ ɻ ʇʃ ʇʈ d 25
+ 

20
+ 

6
+   

 Campylium protensum ʕ ɻʄ ʇʃ ʇʈ d 20
+  

13
+   

 Chiloscyphus polyanthos ʄ ɻ ɹ ɻʦʣ d 5
+    

2
+ 

 Rhodobryum roseum ʄʕ ʄ2 ɹʅ ɻʦʣ d+z 25
+ 

15
+ 

19
+ 

13
+  

 Plagiothecium denticulatum ʄ ɻʄ ʇʃ ʇʈ d+z 25
+ 

5
+ 

6
+  

1
+ 

 Rhizomnium punctatum ʄʕ ɻʄ ɹʅ ɻʦʣ d+z 30
1 

15
+ 

6
+   

 Pohlia nutans s.l. ʄ ʄ2 ʇʃ ʇʈ z+d 25
+ 

35
+ 

13
+  

2
+ 

 Dicranum majus ʄ ʄ2 ɸɹ ɻʦʣ z+d 25
+ 

10
+ 

19
+  

2
2 

 Plagiothecium laetum s.l. ʄ ʄ2 ɹ ʇʈ z+d 10
+ 

15
+ 

25
+  

2
+ 

 Ptilidium pulcherrimum ʆ ʄ2 ɹ ɻʦʣ z+d 10
+ 

5
+ 

6
+  

2
+ 
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 Sciuro-hypnum curtum ʄ ʄ2 ɹʅ ʚɸɽɸ z+d 20
+ 

10
+ 

19
+   

 Dicranum fragilifolium ʄ ʄ2 ɹ ɻʦʣ z 20
+ 

10
+ 

6
+   

 D. polysetum ʆʄ ʄ1 ɹ ɻʦʣ z 15
+ 

5
+ 

25
+   

 Breidleria pratensis ʄ ɻʄ ɹ ɻʦʣ z+d 10
+  

6
+  

2
+ 

ʉʨʝʜʥʠʝ ʩʦʤʢʥʫʪʦʩʪʴ ʠʣʠ ʧʦʢʨʳʪʠʝ (%) ʷʨʫʩʦʚ 
 

 ï 1-ʛʦ ʷʨʫʩʘ ʜʨʝʚʦʩʪʦʷ 0.5
 

0.45
 
0.50

 
0.45

 
0.40

 

 ï 2-ʛʦ ʷʨʫʩʘ ʜʨʝʚʦʩʪʦʷ 0.15
 
0.15

 
0.25

 
-
 

0.15
 

 ï ʧʦʜʨʦʩʪʘ ʠ ʧʦʜʣʝʩʢʘ 20
 

20
 

20
 

20
 

25
 

 ï ʪʨʘʚʷʥʦʛʦ 60
 

65
 

60
 

75
 

70
 

 ï ʤʦʭʦʚʦʛʦ 60
 

80
 

75
 

55
 

80
 

ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ ʷʨʫʩʦʚ, ʤ
 

 ï 1-ʛʦ ʷʨʫʩʘ ʜʨʝʚʦʩʪʦʷ 16
 

19
 

17
 

11
 

17
 

 ï 2-ʛʦ ʷʨʫʩʘ ʜʨʝʚʦʩʪʦʷ 12
 

11
 

12
 

-
 

?
 

 ï ʧʦʜʨʦʩʪʘ ʠ ʧʦʜʣʝʩʢʘ ʚ ʮʝʣʦʤ 3.9
 

2.7
 

3.6
 

2.1
 

4.6
 

 ï ʚ ʪʦʤ ʯʠʩʣʝ 1-ʛʦ ʧʦʜʲʷʨʫʩʘ  6.3
 

3.0
 

?
 

?
 

?
 

 ï 2-ʛʦ ʧʦʜʲʷʨʫʩʘ  2.3
 

1.5
 

?
 

?
 

?
 

 ï 3-ʛʦ ʧʦʜʲʷʨʫʩʘ 0.5
 

0.3
 

?
 

?
 

?
 

 ɹʦʥʠʪʝʪ ʜʨʝʚʦʩʪʦʷ IV
 

III
 

IV
 

V
 

IV
 

 ʉʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʪʦʨʬʘ, ʩʤ 103
 

232
 

164
 

39
 

87
 

 ʏʠʩʣʦ ʦʧʠʩʘʥʠʡ 20
 

20
 

16 8
 

3
 

ʇʨʠʤʝʯʘʥʠʝ. ʉʠʥʪʘʢʩʦʥʳ: 1ï4 ï Piceetum (P.) warnstorfii-sphagnoso-filipenduloso-

menyanthosum: 1 ï callosum palustris, 2ï3 ï bistortosum majoris: 2 ï var. Carex 

appropinquata, 3 ï var. Veratrum lobelianum; 4ï5 ï typicum: 4 ïvar. typica, 5 ï var. Salix 

phylicifolia. ʗʨʫʩʳ: a1 ʠ a2 ï 1-ʡ ʠ 2-ʡ ʷʨʫʩʳ ʜʨʝʚʦʩʪʦʷ, b ï ʧʦʜʨʦʩʪ ʠ ʧʦʜʣʝʩʦʢ, c ï 

ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʪʨʘʚʷʥʦʡ, d ï ʵʧʠʛʝʡʥʳʡ ʤʦʭʦʚʦʡ, z ï ʵʧʠʬʠʪʥʳʝ ʠ ʵʧʠʢʩʠʣʴʥʳʝ 

ʤʦʭʦʦʙʨʘʟʥʳʝ. ɼʣʷ ʚʠʜʦʚ ʧʨʠʚʦʜʷʪʩʷ ʧʦʩʪʦʷʥʩʪʚʦ (%) ʠ (ʚ ʥʘʜʩʪʨʦʯʥʦʤ ʨʝʛʠʩʪʨʝ) 

ʩʨʝʜʥʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ (ʇʇ, %). ʇʨʠ ʯʠʩʣʝ ʦʧʠʩʘʥʠʡ ʤʝʥʝʝ 5 ʚʤʝʩʪʦ ʧʦʩʪʦʷʥʩʪʚʘ 

ʧʨʠʚʦʜʠʪʩʷ ʯʠʩʣʦ ʦʧʠʩʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʦʪʤʝʯʝʥ ʚʠʜ. ɼʝʪʝʨʤʠʥʘʥʪʥʳʝ ʛʨʫʧʧʳ ʚʳʜʝʣʝʥʳ 

ʩʝʨʳʤ ʬʦʥʦʤ ʠ ʧʦʣʫʞʠʨʥʦʡ ʨʘʤʢʦʡ. ɺʠʜʳ ʚ ʧʨʝʜʝʣʘʭ ʛʨʫʧʧ ʩʦʨʪʠʨʦʚʘʥʳ ʧʦ ʷʨʫʩʘʤ, 

ʜʘʣʝʝ ʧʦ ʫʙʳʚʘʥʠʶ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚʦ ʚʩʝʤ ʤʘʩʩʠʚʝ ʦʧʠʩʘʥʠʡ ʪʘʙʣʠʮʳ. ɼʣʷ ʜʦʤʠʥʘʪʦʚ ʠ 

ʩʫʙʜʦʤʠʥʘʥʪʦʚ (ʇʇ > 5%) ʟʥʘʯʝʥʠʷ ʧʦʢʨʳʪʠʷ ʠ ʧʦʩʪʦʷʥʩʪʚʘ ʜʘʥʳ ʧʦʣʫʞʠʨʥʳʤ 

ʰʨʠʬʪʦʤ. ʇʇ ʤʝʥʝʝ 0.5% ʦʪʤʝʯʝʥʦ ʧʣʶʩʦʤ ç+è. ʇʨʦʯʝʨʢ ç-è ï ʦʪʩʫʪʩʪʚʠʝ ʷʨʫʩʘ ʠʣʠ 

ʧʦʜʲʷʨʫʩʘ, ʟʥʘʢ ʚʦʧʨʦʩʘ ç?è ï ʦʪʩʫʪʩʪʚʠʝ ʜʘʥʥʳʭ. ʀʩʢʣʶʯʝʥʳ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʚʠʜʳ ʩʦ 

ʚʩʪʨʝʯʘʝʤʦʩʪʴʶ 20% ʠ ʤʝʥʝʝ ʚ ʢʘʞʜʦʤ ʠʟ ʩʠʥʪʘʢʩʦʥʦʚ, ʚʩʭʦʜʳ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ.  

ʕʢʦ ï ʵʢʦʵʣʝʤʝʥʪʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ: ɹʛ ï ʙʦʛʘʪʩʪʚʫ ʧʦʯʚʳ / ʩʫʙʩʪʨʘʪʘ: ʆ ï 

ʦʣʠʛʦʪʨʦʬʳ, ʆʄ ï ʦʣʠʛʦʤʝʟʦʪʨʦʬʳ, ʄ ï ʤʝʟʦʪʨʦʬʳ, ʄʕ ï ʤʝʟʦʵʚʪʨʦʬʳ, ʕ ï ʵʚʪʨʦʬʳ; 

ɺʣ ï ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ / ʩʫʙʩʪʨʘʪʘ: ʄ1, ʄ2 ï ʤʝʟʦʬʠʪʳ ʩʫʭʦ- ʠ ʚʣʘʞʥʦʣʫʛʦʚʦʛʦ 

ʫʚʣʘʞʥʝʥʠʷ, ɻʄ ï ʛʠʛʨʦʤʝʟʦʬʠʪʳ, ʄɻ ï ʤʝʟʦʛʠʛʨʦʬʠʪʳ, ɻ ï ʛʠʛʨʦʬʠʪʳ, ɻʃ ï ʛʝʣʦʬʠʪʳ. 

ɻʝʦ ï ʛʝʦʵʣʝʤʝʥʪʳ: ʐ ï ʰʠʨʦʪʥʳʝ: ɻɸ ï ʛʠʧʦʘʨʢʪʠʯʝʩʢʠʡ, ɻɸʄ ï ʛʠʧʦʘʨʢʪʦʤʦʥʪʘʥʥʳʡ, 

ɸɹ ï ʘʨʢʪʦʙʦʨʝʘʣʴʥʳʡ, ɹ ï ʙʦʨʝʘʣʴʥʳʡ, ɹʅ ï ʙʦʨʝʦʥʝʤʦʨʘʣʴʥʳʡ, ʅ ï ʥʝʤʦʨʘʣʴʥʳʡ, ʇʃ ï 

ʧʦʣʠʟʦʥʘʣʴʥʳʡ; ʍʦʨ ï ʭʦʨʠʦʥʦʤʠʯʝʩʢʠʝ: ʇʈ ï ʧʣʶʨʠʨʝʛʠʦʥʘʣʴʥʳʡ, ɻʦʣ ï 

ʛʦʣʘʨʢʪʠʯʝʩʢʠʡ, ɸʆ ï ʘʤʬʠʦʢʝʘʥʠʯʝʩʢʠʡ, ʚɸɽɸ ï ʚʦʩʪʦʯʥʦʘʤʝʨʠʢʘʥʦ-ʝʚʨʘʟʠʘʪʩʢʠʡ, 

ɸʤʬ ï ʘʤʬʠʘʪʣʘʥʪʠʯʝʩʢʠʡ, ɽɸʟɸ ï ʝʚʨʘʟʠʘʪʩʢʦ-ʟʘʧʘʜʥʦʘʤʝʨʠʢʘʥʩʢʠʡ, ɽɸ ï 

ʝʚʨʘʟʠʘʪʩʢʠʡ, ɽʉ ï ʝʚʨʦʩʠʙʠʨʩʢʠʡ, ɽʉɼ, ɽɼ ï ʝʚʨʦʩʠʙʠʨʩʢʦ- ʠ ʝʚʨʦʧʝʡʩʢʦ-

ʜʨʝʚʥʝʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʡ, ɽ ï ʝʚʨʦʧʝʡʩʢʠʡ. 
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ʇʇ ʷʨʫʩʘ ʧʦʜʨʦʩʪʘ ʠ ʧʦʜʣʝʩʢʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʦʩʪʦʷʥʥʦ ï ʦʢʦʣʦ 

20%. ʆʩʥʦʚʫ ʷʨʫʩʘ ʩʦʩʪʘʚʣʷʝʪ ʧʦʜʨʦʩʪ Picea abies s.l. ʠ Betula 

pubescens s.l., ʪʷʛʦʪʝʶʱʠʡ ʢ ʤʠʢʨʦʧʦʚʳʰʝʥʠʷʤ ʠ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ 

ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʦ ʚʳʩʦʪʝ. ʂ ʵʪʠʤ ʚʠʜʘʤ ʚ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʧʨʠʤʝʰʠʚʘʶʪʩʷ Sorbus aucuparia s.l. (incl. S. Ĭ gorodkovii, 

S. sibirica) ʠ Alnus incana, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʠʥʪʘʢʩʦʥʦʚ ʪʘʢʞʝ Juniperus 

communis s.l. (incl. J. sibirica ʚ ʩʝʚʝʨʥʦʡ ʪʘʡʛʝ). ɼʨʫʛʠʝ ʚʠʜʳ 

ʢʫʩʪʘʨʥʠʢʦʚ ʩʧʝʮʠʬʠʯʥʳ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ. 

ʂʫʩʪʘʨʥʠʯʢʦʚʦ-ʪʨʘʚʷʥʦʡ ʷʨʫʩ ʩʨʝʜʥʝʡ ʛʫʩʪʦʪʳ (ʇʇ 60ï75%); 

ʝʛʦ ʦʩʥʦʚʥʳʤ ʜʦʤʠʥʘʥʪʦʤ ʚʳʩʪʫʧʘʝʪ Menyanthes trifoliata ï 

ʤʝʟʦʪʨʦʬʥʳʡ ʛʠʛʨʦʬʠʪ, ʨʘʩʪʫʱʠʡ ʥʘ ʩʬʘʛʥʦʚʳʭ ʢʦʚʨʘʭ ʠ ʚ 

ʦʙʚʦʜʥʝʥʥʳʭ ʟʘʧʘʜʠʥʘʭ. ɺ ʯʠʩʣʦ ʩʫʙʜʦʤʠʥʘʥʪʦʚ ʚʩʝʛʜʘ ʚʭʦʜʠʪ 

Filipendula ulmaria s.l. (ʤʝʟʦʵʚʪʨʦʬʥʳʡ ʛʠʛʨʦʤʝʟʦʬʠʪ), ʚ ʝʣʴʥʠʢʘʭ 

ʪʘʚʦʣʛʦʚʦ-ʙʝʣʦʢʨʳʣʴʥʠʢʦʚʳʭ (ʩʤ. ʥʠʞʝ) ʩʪʘʥʦʚʷʱʘʷʩʷ ʜʦʤʠʥʘʥʪʦʤ 

ʚʤʝʩʪʦ Menyanthes trifoliata. ʅʘ ʤʠʢʨʦʧʦʚʳʰʝʥʠʷʭ ʦʙʳʯʥʳ ʪʘʝʞʥʦ-

ʣʝʩʥʳʝ ʦʣʠʛʦʤʝʟʦʪʨʦʬʥʳʝ (Vaccinium vitis-idaea, Trientalis europaea, 

Linnaea borealis, Maianthemum bifolium, Orthilia secunda) ʠ 

ʤʝʟʦʪʨʦʬʥʳʝ (Gymnocarpium dryopteris) ʤʝʟʦʬʠʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʯʠʩʣʦ 

ʢʦʥʩʪʘʥʪʥʳʭ ʚʠʜʦʚ ʘʩʩʦʮʠʘʮʠʠ. ʂʦʥʩʪʘʥʪʥʳʤʠ ʷʚʣʷʶʪʩʷ ʠ 

ʤʝʟʦʪʨʦʬʥʳʝ ʛʠʛʨʦʤʝʟʦʬʠʪʳ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʢʦʚʨʘʤ: Equisetum 

sylvaticum, Calamagrostis purpurea s.ampl. (incl. C. canescens), Viola 

epipsila. 
ʊʘʙʣʠʮʘ 2 

ɸʤʧʣʠʪʫʜʳ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ (1983ï2004) ʟʥʘʯʝʥʠʡ ʤʝʪʝʦʧʘʨʘʤʝʪʨʦʚ ʚ 

ʧʨʝʜʝʣʘʭ ʘʨʝʘʣʦʚ ʩʠʥʪʘʢʩʦʥʦʚ ʤʝʟʦʵʚʪʨʦʬʥʳʭ ʝʣʴʥʠʢʦʚ ʪʘʚʦʣʛʦʚʦ-ʚʘʭʪʦʚʳʭ 

ʩʬʘʛʥʦʚʳʭ 

ʉʠʥʪʘʢʩʦʥʳ 
ʄʝʪʝʦʧʘʨʘʤʝʪʨʳ 

GDD>10, ̄ C K 

1. Piceetum (P.) warnstorfii-sphagnoso-filipenduloso-

menyanthosum subass. callosum palustris  
382ï758 31.56ï45.59 

2. Subass. bistortosum majoris var. Carex 

appropinquata 
484ï683 35.65ï41.11 

3. Var. Veratrum lobelianum 357ï589 40.19ï44.73 

4. Subass. typicum var. typica 283ï612 41.66ï45.59 

5. Var. Salix phylicifolia 215ï452 25.94ï39.12 

ʇʨʠʤʝʯʘʥʠʝ. GDD>10 ï ʩʫʤʤʘ ʛʨʘʜʫʩʦ-ʜʥʝʡ ʚʳʰʝ 10ʉ̄, K ï ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ ʂʦʥʨʘʜʘ. ɸʤʧʣʠʪʫʜʳ ʟʥʘʯʝʥʠʡ ʬʘʢʪʦʨʦʚ ʨʘʩʩʯʠʪʘʥʳ ʩ ʫʯʝʪʦʤ 

ʠʤʝʶʱʝʡʩʷ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʧʠʩʘʥʠʡ ʠ ʜʘʥʥʳʭ ʣʠʪʝʨʘʪʫʨʳ. 

 

ʄʦʭʦʚʦʡ ʷʨʫʩ ʦʪ ʧʷʪʥʠʩʪʦʛʦ (ʇʇ 50ï55%) ʜʦ ʧʦʯʪʠ ʩʦʤʢʥʫʪʦʛʦ 

(80%) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʥʪʘʢʩʦʥʘ. ʂʦʥʩʪʘʥʪʥʳʤ ʜʦʤʠʥʘʥʪʦʤ 

ʩʬʘʛʥʦʚʳʭ ʢʦʚʨʦʚ ʠ ʦʩʥʦʚʘʥʠʡ ʢʦʯʝʢ ʚʳʩʪʫʧʘʝʪ Sphagnum warnstorfii 

(ʤʝʟʦʵʚʪʨʦʬʥʳʡ ʤʝʟʦʛʠʛʨʦʬʠʪ), ʪʦʛʜʘ ʢʘʢ S. girgensohnii 

(ʤʝʟʦʪʨʦʬʥʳʡ ʛʠʛʨʦʤʝʟʦʬʠʪ) ʙʦʣʝʝ ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʧʨʠʩʪʚʦʣʴʥʳʭ 
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ʧʦʚʳʰʝʥʠʡ. ɿʜʝʩʴ ʦʥ ʨʘʩʪʝʪ ʩʦʚʤʝʩʪʥʦ ʩ ʪʘʝʞʥʦ-ʣʝʩʥʳʤʠ 

ʤʝʟʦʬʠʣʴʥʳʤʠ ʟʝʣʝʥʳʤʠ ʤʭʘʤʠ (Hylocomium splendens, Pleurozium 

schreberi, Rhytidiadelphus triquetrus); ʧʦʩʣʝʜʥʠʝ ʪʦʞʝ ʦʪʥʦʩʷʪʩʷ ʢ ʯʠʩʣʫ 

ʢʦʥʩʪʘʥʪ ʘʩʩʦʮʠʘʮʠʠ, ʦʙʱʠʭ ʩ ʠʥʳʤʠ ʩʠʥʪʘʢʩʦʥʘʤʠ ʤʝʟʦʵʚʪʨʦʬʥʳʭ 

ʝʣʴʥʠʢʦʚ ʩʬʘʛʥʦʚʳʭ (ʂʫʯʝʨʦʚ, ʂʫʪʝʥʢʦʚ, 2021 ʘ). ʉʦʩʪʘʚ ʠ ʦʙʠʣʠʝ 

ʚʠʜʦʚ ʟʘʧʘʜʠʥʥʳʭ ʤʭʦʚ ʙʦʣʝʝ ʠʟʤʝʥʯʠʚʳ ʠ ʚʘʨʴʠʨʫʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʩʫʙʘʩʩʦʮʠʘʮʠʠ ʠ ʚʘʨʠʘʥʪʘ. 

ɼʝʪʝʨʤʠʥʘʥʪʳ ʘʩʩʦʮʠʘʮʠʠ ï ʮʠʨʢʫʤʙʦʨʝʘʣʴʥʳʝ ʙʦʣʦʪʥʦ-

ʣʝʩʥʳʝ ʛʠʛʨʦʬʠʪʳ, ʤʝʟʦʪʨʦʬʳ (Menyanthes trifoliata, Comarum palustre, 

Calliergon cordifolium) ʣʠʙʦ ʤʝʟʦʵʚʪʨʦʬʳ (Equisetum fluviatile, Caltha 

palustris, Pseudobryum cinclidioides; ʪʘʙʣ. 1), ʨʘʩʪʫʱʠʝ ʚ ʦʩʥʦʚʥʦʤ ʚ 

ʟʘʧʘʜʠʥʘʭ, ʧʝʨʚʳʡ ʚʠʜ ʪʘʢʞʝ ʥʘ ʢʦʚʨʘʭ. 

ɺ ʨʘʤʢʘʭ ʘʩʩʦʮʠʘʮʠʠ ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʩʫʙʘʩʩʦʮʠʘʮʠʠ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʪʦʨʳʭ ʜʘʥʘ ʥʠʞʝ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʫʙʘʩʩʦʮʠʘʮʠʡ ʠ ʚʘʨʠʘʥʪʦʚ. Subass. callosum 

palustris ï ʝʣʴʥʠʢ (ʝ.) ʪʘʚʦʣʛʦʚʦ-ʙʝʣʦʢʨʳʣʴʥʠʢʦʚʳʡ ʩʬʘʛʥʦʚʳʡ (ʪʘʙʣ. 1, 

ʨʠʩ. 1: ˉ 1). ʉʨʝʜʥʝ- ʠ ʶʞʥʦʪʘʝʞʥʘʷ ʩʫʙʘʩʩʦʮʠʘʮʠʷ ʩ ʦʪʜʝʣʴʥʳʤʠ 

ʥʘʭʦʜʢʘʤʠ ʢʘʢ ʚ ʶʞʥʦʡ ʧʦʣʦʩʝ ʧʦʜʟʦʥʳ ʩʝʚʝʨʥʦʡ ʪʘʡʛʠ, ʪʘʢ ʠ ʚ 

ʧʦʜʪʘʡʛʝ. ʉʦʦʙʱʝʩʪʚʘ ʨʘʟʚʠʚʘʶʪʩʷ ʧʨʠ ʧʦʜʪʦʧʣʝʥʠʠ ʧʦ ʢʨʘʶ 

ʤʝʟʦʵʚʪʨʦʬʥʳʭ ʙʦʣʦʪ ʠʣʠ ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʟʘʪʦʧʣʝʥʠʠ ʚ ʟʘʙʦʣʦʯʝʥʥʳʭ 

ʜʦʣʠʥʘʭ ʨʫʯʴʝʚ ʤʝʞʜʫ ʤʦʨʝʥʥʳʤʠ ʚʩʭʦʣʤʣʝʥʠʷʤʠ. ʇʦʯʚʳ ʨʘʟʣʠʯʥʦʛʦ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ï ʦʪ ʧʝʩʢʦʚ ʜʦ ʪʷʞʝʣʳʭ ʩʫʛʣʠʥʢʦʚ, ʤʦʛʫʪ 

ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʠ ʥʘ ʩʠʣʠʢʘʪʥʳʭ, ʠ ʥʘ ʢʘʨʙʦʥʘʪʥʳʭ ʧʦʨʦʜʘʭ. ʀʥʦʛʜʘ 

ʪʦʨʬ ʟʘʣʝʛʘʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʚʝʨʭ ʠʟʚʝʩʪʥʷʢʦʚʦʡ ʧʣʠʪʳ. 

ʄʦʱʥʦʩʪʴ ʪʦʨʬʘ ʦʪ 25ï30 ʜʦ 190ï200 ʩʤ. ʅʘʥʦʨʝʣʴʝʬ ʯʘʱʝ ʚʩʝʛʦ 

ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʳʡ ʩ ʥʝʙʦʣʴʰʠʤ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʬʘʛʥʦʚʳʭ ʢʦʚʨʦʚ ʠ 

ʚʝʩʦʤʦʡ (20ï45%) ʜʦʣʝʡ ʧʣʦʱʘʜʠ ʦʙʚʦʜʥʝʥʥʳʭ ʟʘʧʘʜʠʥ. ʇʦʯʪʠ ʩʪʦʣʴ 

ʞʝ ʦʙʳʯʥʳ ʫʯʘʩʪʢʠ ʦʙʚʦʜʥʝʥʥʦʛʦ ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʦʛʦ ʥʘʥʦʨʝʣʴʝʬʘ ʩ 

ʛʦʩʧʦʜʩʪʚʦʤ ʟʘʧʘʜʠʥ ʠ ʨʝʜʢʠʤʠ ʤʠʢʨʦʧʦʚʳʰʝʥʠʷʤʠ. ɺʳʩʦʪʘ 

ʧʦʩʣʝʜʥʠʭ 20ï60 ʩʤ. 

ɼʨʝʚʦʩʪʦʡ ʙʝʨʝʟʦʚʦ-ʝʣʦʚʳʡ ʩ ʜʦʣʝʡ Betula pubescens ʜʦ 1/3 ʧʦ 

ʩʦʩʪʘʚʫ ʧʝʨʚʦʛʦ ʷʨʫʩʘ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʠʤʝʩʴʶ Pinus sylvestris ʠ 

Alnus glutinosa. ɹʦʥʠʪʝʪ IV, ʪʠʧʠʯʥʳʡ ʜʣʷ ʘʩʩʦʮʠʘʮʠʠ ʚ ʮʝʣʦʤ. 

ʀʤʝʝʪʩʷ ʬʨʘʛʤʝʥʪʘʨʥʳʡ 2-ʡ ʷʨʫʩ ʜʨʝʚʦʩʪʦʷ ʩ ʧʨʠʤʝʩʴʶ Alnus incana. 

ʇʦʜʨʦʩʪ ʫʤʝʨʝʥʥʦ ʦʙʠʣʴʥʳʡ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʝʣʦʚʳʡ, ʚʳʨʘʞʝʥʥʦ 

ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥ ʧʦ ʚʳʩʦʪʝ ʥʘ ʪʨʠ ʧʦʜʲʷʨʫʩʘ. ɺ ʧʦʜʣʝʩʢʝ ʭʘʨʘʢʪʝʨʥʳ 

A. incana ʠ Frangula alnus, ʠʟʨʝʜʢʘ ʪʘʢʞʝ Padus avium. 
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ʈʠʩ. 1. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʝʣʴʥʠʢʦʚ ʪʘʚʦʣʛʦʚʦ-ʚʘʭʪʦʚʳʭ ʩʬʘʛʥʦʚʳʭ 

ʙʝʣʦʢʨʳʣʴʥʠʢʦʚʦʡ ʩʫʙʘʩʩʦʮʠʘʮʠʠ (1), ʢʦʯʢʘʨʥʦʦʩʦʢʦʚʦʛʦ (2)  

ʠ ʚʳʩʦʢʦʪʨʘʚʥʦʛʦ (3) ʚʘʨʠʘʥʪʦʚ ʛʦʨʮʦʚʦʡ ʩʫʙʘʩʩʦʮʠʘʮʠʠ, ʪʠʧʠʯʥʦʛʦ (4)  

ʠ ʠʚʥʷʢʦʚʦʛʦ (5) ʚʘʨʠʘʥʪʦʚ ʪʠʧʠʯʥʦʡ ʩʫʙʘʩʩʦʮʠʘʮʠʠ ʚ ʪʘʝʞʥʦʡ ʟʦʥʝ 

ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ. 
ɿʦʥʳ ʠ ʧʦʜʟʦʥʳ: I ï ʪʫʥʜʨʘ; II  ï ʣʝʩʦʪʫʥʜʨʘ ʠ ʧʦʜʛʦʣʴʮʦʚʳʝ ʨʝʜʢʦʣʝʩʴʷ;  

IIIïVI  ï ʪʘʡʛʘ: III  ï ʩʝʚʝʨʥʘʷ, IV ï ʩʨʝʜʥʷʷ, V ï ʶʞʥʘʷ, VI ï ʧʦʜʪʘʡʛʘ;  

VII  ï ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ; VIII  ï ʣʫʛʦʚʳʝ ʩʪʝʧʠ. ʂʘʨʪʦʦʩʥʦʚʘ (ʀʩʘʯʝʥʢʦ, 

ʃʘʚʨʝʥʢʦ, 1980) ʦʙʲʝʜʠʥʷʝʪ ʟʦʥʘʣʴʥʳʝ ʚʳʜʝʣʳ ʠ ʠʭ ʚʳʩʦʪʥʦ-ʧʦʷʩʥʳʝ ʘʥʘʣʦʛʠ. 

 

ɺ ʪʨʘʚʷʥʦʤ ʷʨʫʩʝ ʦʙʚʦʜʥʝʥʥʳʭ ʟʘʧʘʜʠʥ ʜʦʤʠʥʠʨʫʝʪ Calla 

palustris, ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʱʘʶʱʠʡ ʤʘʣʦʦʙʠʣʴʥʫʶ ʟʜʝʩʴ 

Menyanthes trifoliata; ʢ ʥʝʤʫ ʧʨʠʤʝʰʠʚʘʶʪʩʷ Naumburgia thyrsiflora ʠ 

Comarum palustre. ʅʘ ʫʯʘʩʪʢʘʭ ʩʬʘʛʥʦʚʳʭ ʢʦʚʨʦʚ ʧʨʝʦʙʣʘʜʘʝʪ 

Fili pendula ulmaria s.l. (incl. F. denudata); ʝʡ ʩʦʧʫʪʩʪʚʫʶʪ Calamagrostis 

phragmitoides, Equisetum sylvaticum ʠ Athyrium filix-femina. ʅʘ 

ʧʨʠʩʪʚʦʣʴʥʳʭ ʧʦʚʳʰʝʥʠʷʭ ʛʦʩʧʦʜʩʪʚʫʝʪ Vaccinium vitis-idaea ʚ 

ʩʦʧʨʦʚʦʞʜʝʥʠʠ Carex disperma, Rubus arcticus, Maianthemum bifolium, 

Dryopteris carthusiana, Oxalis acetosella. ʀʟ ʤʭʦʚ ʧʨʠ ʩʪʚʦʣʘʭ ʦʙʠʣʝʥ 

Sphagnum girgensohnii ʩ ʧʨʠʤʝʩʴʶ S. centrale, Hylocomium splendens, 

Pleurozium schreberi ʠ Rhytidiadelphus triquetrus. ɺ ʤʦʭʦʚʳʭ ʢʦʚʨʘʭ ʠ 

ʧʨʠ ʦʩʥʦʚʘʥʠʠ ʤʠʢʨʦʧʦʚʳʰʝʥʠʡ ʨʘʟʨʘʩʪʘʝʪʩʷ Sphagnum warnstorfii, ʘ ʚ 

ʟʘʧʘʜʠʥʘʭ ï S. squarrosum ʠ Calliergon cordifolium, ʵʧʠʟʦʜʠʯʝʩʢʠ ʪʘʢʞʝ 

Sphagnum riparium. 

ɼʝʪʝʨʤʠʥʘʥʪʳ ʩʫʙʘʩʩʦʮʠʘʮʠʠ ʢʨʘʡʥʝ ʨʘʟʥʦʨʦʜʥʳ. ʂ ʥʠʤ 
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ʦʪʥʦʩʷʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʮʠʨʢʫʤʙʦʨʝʘʣʴʥʳʝ ʤʝʟʦʪʨʦʬʥʳʝ ʛʠʛʨʦʬʠʪʳ ʠ 

ʤʝʟʦʛʠʛʨʦʬʠʪʳ ʟʘʧʘʜʠʥ (Calla palustris, Naumburgia thyrsiflora, Carex 

canescens, Sphagnum riparium) ʠ ʤʝʟʦʬʠʪʳ ʤʠʢʨʦʧʦʚʳʰʝʥʠʡ 

(Phegopteris connectilis, Equisetum pratense), ʝʚʨʦʩʠʙʠʨʩʢʦ-

ʜʨʝʚʥʝʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʝ ʤʝʟʦʪʨʦʬʥʳʝ (Frangula alnus) ʠ 

ʤʝʟʦʵʚʪʨʦʬʥʳʝ ʤʝʟʦʛʠʛʨʦʬʠʪʳ ʩʚʠʪʳ Alnus glutinosa (ʪʘʢʞʝ 

Lysimachia vulgaris), ʤʝʟʦʵʚʪʨʦʬʥʳʝ ʠ ʵʚʪʨʦʬʥʳʝ ʝʚʨʘʟʠʘʪʩʢʠʝ ʠ 

ʝʚʨʦʩʠʙʠʨʩʢʠʝ ʚʠʜʳ (Athyrium filix -femina, Carex elongata, Ranunculus 

repens). ʅʝʦʜʥʦʨʦʜʥʳʡ ʥʘʙʦʨ ʜʝʪʝʨʤʠʥʘʥʪʦʚ, ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʤʥʦʛʦʵʪʘʧʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʝʥʦʬʣʦʨʳ, ʚ ʩʦʩʪʘʚʝ 

ʢʦʪʦʨʦʡ ʙʦʨʝʘʣʴʥʳʝ ʤʠʛʨʘʮʠʦʥʥʳʝ ʵʣʝʤʝʥʪʳ ʩʦʯʝʪʘʶʪʩʷ ʩ 

ʘʪʣʘʥʪʠʯʝʩʢʠʤʠ (ʅʝʡʰʪʘʜʪ, 1957; ʄʠʥʷʝʚ, 1966; ʅʠʢʠʬʦʨʦʚʘ, 1982). 

ʄʝʟʦʵʚʪʨʦʬʥʳʝ ʠ ʵʚʪʨʦʬʥʳʝ ʚʠʜʳ, ʦʪ ʛʠʛʨʦʤʝʟʦʬʠʪʦʚ (Padus 

avium) ʜʦ ʤʝʟʦʛʠʛʨʦʬʠʪʦʚ (ʧʦʜʨʦʩʪ Alnus glutinosa) ʠ ʛʠʛʨʦʬʠʪʦʚ 

(Phragmites australis, Galium palustre), ʦʙʲʝʜʠʥʷʶʪ ʩʠʥʪʘʢʩʦʥ ʩ 

ʟʘʧʘʜʥʳʤ ʚʘʨʠʘʥʪʦʤ ʛʦʨʮʦʚʦʡ ʩʫʙʘʩʩʦʮʠʘʮʠʠ; ʢ ʵʪʦʡ ʛʨʫʧʧʝ 

ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʪʘʢʞʝ ʤʝʟʦʪʨʦʬʥʳʡ ʛʠʛʨʦʤʝʟʦʬʠʪ Thyselium palustre. 

ɻʨʫʧʧʘ ʦʣʠʛʦʤʝʟʦʪʨʦʬʥʳʭ (Vaccinium myrtillus, Ptilium crista-

castrensis, Tetraphis pellucida) ʠ ʤʝʟʦʪʨʦʬʥʳʭ (Picea abies s.l. ʠ Betula 

pubescens s.l. ʚʦ 2-ʤ ʷʨʫʩʝ ʜʨʝʚʦʩʪʦʷ, Oxalis acetosella, Dryopteris 

carthusiana, Dicranum scoparium, D. fuscescens, Sanionia uncinata, 

ʤʝʟʦʵʚʪʨʦʬ Brachythecium salebrosum) ʤʝʟʦʬʠʪʦʚ ʤʠʢʨʦʧʦʚʳʰʝʥʠʡ 

ʦʙʲʝʜʠʥʷʝʪ ʝʣʴʥʠʢʠ ʪʘʚʦʣʛʦʚʦ-ʙʝʣʦʢʨʳʣʴʥʠʢʦʚʳʝ ʩ ʦʙʦʠʤʠ 

ʚʘʨʠʘʥʪʘʤʠ ʛʦʨʮʦʚʦ-ʚʘʭʪʦʚʳʭ ï ʢʘʢ ʟʘʧʘʜʥʳʤ, ʪʘʢ ʠ ʚʦʩʪʦʯʥʳʤ. ʂ 

ʵʪʦʡ ʛʨʫʧʧʝ ʪʷʛʦʪʝʶʪ ʪʘʢʞʝ ʤʝʟʦʪʨʦʬʥʳʝ ʛʠʛʨʦʤʝʟʦʬʠʪʳ ʠ 

ʤʝʟʦʛʠʛʨʦʬʠʪʳ Carex disperma ʠ Epilobium palustre. ʆʜʥʦʚʨʝʤʝʥʥʦ 

ʤʝʟʦʪʨʦʬʥʳʝ ʛʠʛʨʦʤʝʟʦʬʠʪʳ ʧʨʠʩʪʚʦʣʴʥʳʭ ʧʦʚʳʰʝʥʠʡ (Sphagnum 

girgensohnii) ʠ ʛʠʛʨʦʬʠʪʳ ʟʘʧʘʜʠʥ (S. squarrosum) ʩʙʣʠʞʘʶʪ ʝʣʴʥʠʢʠ 

ʪʘʚʦʣʛʦʚʦ-ʙʝʣʦʢʨʳʣʴʥʠʢʦʚʳʝ ʩ ʪʠʧʠʯʥʳʤʠ ʪʘʚʦʣʛʦʚʦ-ʚʘʭʪʦʚʳʤʠ ʚ 

ʧʨʦʪʠʚʦʚʝʩ ʛʦʨʮʦʚʦ-ʚʘʭʪʦʚʳʤ (ʪʘʙʣ. 1). ʉʪʦʠʪ ʧʦʧʫʪʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ 

ʧʨʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʝʣʴʥʠʢʦʚ ʪʘʚʦʣʛʦʚʦ-ʙʝʣʦʢʨʳʣʴʥʠʢʦʚʳʭ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʤʝʟʦʪʨʦʬʥʳʭ ʙʝʣʦʢʨʳʣʴʥʠʢʦʚʳʭ, ʚʥʦʚʴ ʧʨʦʷʚʣʷʝʪʩʷ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʨʦʣʴ ʵʧʠʬʠʪʥʳʭ ʤʭʦʚ, ʩʚʦʡʩʪʚʝʥʥʘʷ ʧʦʩʣʝʜʥʠʤ 

ʥʘʨʷʜʫ ʩ ʵʧʠʛʝʡʥʳʤʠ ʚʠʜʘʤʠ. 

ʆʪ ʪʦʧʢʠʭ ʤʝʟʦʪʨʦʬʥʳʭ ʝʣʴʥʠʢʦʚ ʙʝʣʦʢʨʳʣʴʥʠʢʦʚʳʭ 

ʩʬʘʛʥʦʚʳʭ (ʂʫʯʝʨʦʚ, ʂʫʪʝʥʢʦʚ, 2021 ʙ) ʤʝʟʦʵʚʪʨʦʬʥʳʝ ʪʘʚʦʣʛʦʚʦ-

ʙʝʣʦʢʨʳʣʴʥʠʢʦʚʳʝ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʠʤ ʧʦʩʪʦʷʥʩʪʚʦʤ ʠ ʦʙʠʣʠʝʤ 

Filipendula ulmaria s.l., ʧʦʩʪʦʷʥʩʪʚʦʤ Athyrium filix-femina, Carex 

elongata ʠ Galium palustre ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʥʝʪʠʧʠʯʥʦʩʪʠ Dryopteris 

expansa s.l., Carex canescens, C. globularis ʠ Rubus chamaemorus. 

ʏʘʩʪʠʯʥʦ ʨʘʟʣʠʯʘʝʪʩʷ ʠ ʥʘʙʦʨ ʩʬʘʛʥʦʚʳʭ ʤʭʦʚ. ɺ ʝʣʴʥʠʢʘʭ ʪʘʚʦʣʛʦʚʦ-

ʙʝʣʦʢʨʳʣʴʥʠʢʦʚʳʭ ʚ ʯʠʩʣʦ ʜʦʤʠʥʘʥʪʦʚ ʠ ʩʫʙʜʦʤʠʥʘʥʪʦʚ ʤʦʭʦʚʦʛʦ 

ʷʨʫʩʘ ʚʭʦʜʷʪ Sphagnum warnstorfii ʠ S. riparium, ʘ ʚ ʙʝʣʦʢʨʳʣʴʥʠʢʦʚʳʭ 
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ï S. fallax ʚʤʝʩʪʝ ʩʦ S. russowii, S. angustifolium ʠ S. magellanicum s.l. ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ S. girgensohnii ʠ S. centrale ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʦʦʙʱʝʩʪʚ 

ʦʙʦʠʭ ʩʠʥʪʘʢʩʦʥʦʚ. 

ɹ·ʣʴʰʘʷ ʯʘʩʪʴ ʚʳʜʝʣʦʚ ʝʣʴʥʠʢʦʚ ʪʘʚʦʣʛʦʚʦ-ʙʝʣʦʢʨʳʣʴʥʠʢʦʚʳʭ 

ʦʧʠʩʘʥʘ ʚ ʩʨʝʜʥʝʡ ʪʘʡʛʝ ʂʘʨʝʣʠʠ ʠ ʶʛʘ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣ. ʠ ʚ ʶʞʥʦʡ 

ʪʘʡʛʝ ɺʦʣʦʛʦʜʩʢʦʡ (P. uliginosum (ʂʦʨʯʘʛʠʥ, 1929)), ʅʦʚʛʦʨʦʜʩʢʦʡ 

(Climacio-Piceetum typicum var. typica K.Korotk. 1991 (ʂʦʨʦʪʢʦʚ, 1991)) 

ʠ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʃʫʛʠ (çʢʣʶʯʝʚʦʝ 

ʙʦʣʦʪʦ ʥʘ ʤʝʩʪʝ ʝʣʦʚʦʛʦ ʣʝʩʘè (ʉʘʤʙʫʢ, 1930)). ʉ ʶʛʦ-ʟʘʧʘʜʘ ʢ 

ʶʞʥʦʪʘʝʞʥʦʡ ʯʘʩʪʠ ʘʨʝʘʣʘ ʧʨʠʤʳʢʘʝʪ ʠ ʧʦʜʪʘʝʞʥʘʷ ʥʘʭʦʜʢʘ 

ʩʫʙʘʩʩʦʮʠʘʮʠʠ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣ. (ɻʨʦʟʜʦʚ, 1950). 

ʆʜʥʦ ʠʟ ʦʧʠʩʘʥʠʡ, ʦʜʥʘʢʦ, ʩʜʝʣʘʥʦ ʚ ʚʦʩʪʦʯʥʦʤ ʦʪʨʳʚʝ ʦʪ ʦʩʥʦʚʥʦʡ 

ʯʘʩʪʠ ʘʨʝʘʣʘ ï ʥʘ ʠʟʚʝʩʪʥʷʢʘʭ ʚ ʩʨʝʜʥʝʪʘʝʞʥʳʭ ʧʨʝʜʛʦʨʴʷʭ ʉʝʚʝʨʥʦʛʦ 

ʋʨʘʣʘ. 

ɺ ʩʝʚʝʨʥʦʡ ʪʘʡʛʝ ʝʣʴʥʠʢʠ, ʬʣʦʨʠʩʪʠʯʝʩʢʠ ʙʣʠʟʢʠʝ ʢ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʫʙʘʩʩʦʮʠʘʮʠʠ (ʭʦʪʷ ʠ ʧʦʯʪʠ ʙʝʟ Calla palustris), 

ʦʪʤʝʯʝʥʳ ʚ ʂʦʩʪʦʤʫʢʰʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ. ɿʜʝʩʴ ʦʥʠ ʚʢʣʶʯʝʥʳ ʚ ʩʦʩʪʘʚ 

ʘʩʩʦʮʠʘʮʠʠ Carici loliaceae-Piceetum Moroz. et V.Korotk. 1999 

(ʄʦʨʦʟʦʚʘ, ʂʦʨʦʪʢʦʚ, 1999), ʢʘʢ ʠ ʚʩʝ ʧʨʦʯʠʝ ʪʠʧʳ ʟʘʙʦʣʦʯʝʥʥʳʭ 

ʧʨʠʨʫʯʴʝʚʳʭ ʝʣʦʚʳʭ ʣʝʩʦʚ. 

ɺ ʌʠʥʣʷʥʜʠʠ ʪʘʚʦʣʛʦʚʦ-ʙʝʣʦʢʨʳʣʴʥʠʢʦʚʳʝ ʝʣʴʥʠʢʠ ʩ 

Naumburgia thyrsiflora ʠ Sphagnum warnstorfii ʥʘʨʷʜʫ ʩ ʛʦʨʮʦʚʦ-

ʚʘʭʪʦʚʳʤʠ (ʩʤ. ʥʠʞʝ) ʦʪʥʝʩʝʥʳ ʢ ʪʠʧʫ swampy (true) herb and grass 

birch-spruce mires (Eurola et al., 1994). ɺ ʉʢʘʥʜʠʥʘʚʠʠ ʦʥʠ ʚʭʦʜʷʪ ʚ 

ʩʦʩʪʘʚ Picea abies-Betula pubescens-Drepanocladus spp.-Sphagnum spp.-

typ'ʘ (P¬hlsson, 1994). 

Subass. bistortosum majoris ï ʝ. ʛʦʨʮʦʚʦ-ʚʘʭʪʦʚʳʡ ʩʬʘʛʥʦʚʳʡ 

(ʪʘʙʣ. 1, ʨʠʩ. 1: ˉ 2ï3). ʍʘʨʘʢʪʝʨʥʳʝ, ʢʨʘʡʥʝ ʬʠʟʠʦʥʦʤʠʯʥʳʝ 

ʟʘʙʦʣʦʯʝʥʥʳʝ ʝʣʴʥʠʢʠ ʢʘʨʙʦʥʘʪʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʥʘʠʙʦʣʝʝ ʦʙʳʯʥʳʝ ʚ 

ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣ. ʄʦʱʥʦʩʪʴ ʪʦʨʬʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʝʝ 1ï2 ʤ. 

ʇʨʠʤʝʩʴ Betula pubescens s.l. ʢ Picea abies s.l. ï ʥʝ ʙʦʣʝʝ 1/4 ʧʦ ʩʦʩʪʘʚʫ 

1-ʛʦ ʷʨʫʩʘ ʜʨʝʚʦʩʪʦʷ. ʇʨʠʤʝʩʴ Pinus sylvestris ʚ ʜʨʝʚʦʩʪʦʝ ʧʦʩʪʦʷʥʥʘ, 

ʥʦ ʥʝ ʩʣʠʰʢʦʤ ʚʝʣʠʢʘ, Alnus glutinosa ï ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ. ʂʘʢ ʠ 

ʚ ʧʨʝʜʳʜʫʱʝʡ ʩʫʙʘʩʩʦʮʠʘʮʠʠ, ʬʨʘʛʤʝʥʪʘʨʥʦ ʚʳʨʘʞʝʥ 2-ʡ ʷʨʫʩ 

ʜʨʝʚʦʩʪʦʷ, ʦʜʥʘʢʦ ʚ ʥʝʤ ʙ·ʣʴʰʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʝʣʴ. ɺ ʧʦʜʣʝʩʢʝ ʥʘ 

ʤʠʢʨʦʧʦʚʳʰʝʥʠʷʭ ʧʨʝʦʙʣʘʜʘʝʪ Juniperus communis, ʢʦʪʦʨʦʤʫ 

ʩʦʧʫʪʩʪʚʫʶʪ Alnus incana ʠ Sorbus aucuparia s.l. ʇʦʷʚʣʷʝʪʩʷ ʪʘʢʞʝ 

Lonicera pallasii s.l. (incl. L. Ĭ subarctica, L. altaica). 

ɺ ʪʨʘʚʷʥʦʤ ʷʨʫʩʝ ʢʦʚʨʦʚ ʠ ʟʘʧʘʜʠʥ ʚʳʨʘʞʝʥʥʦ ʛʦʩʧʦʜʩʪʚʫʝʪ 

Menyanthes trifoliata; ʚ ʯʠʩʣʦ ʭʘʨʘʢʪʝʨʥʳʭ ʩʫʙʜʦʤʠʥʘʥʪʦʚ ʧʨʠ ʵʪʦʤ 

ʚʭʦʜʠʪ ʥʝ ʪʦʣʴʢʦ Filipendula ulmaria s.l., ʥʦ ʠ Bistorta major. ɽʩʣʠ 

ʥʘʯʘʣʦ ʮʚʝʪʝʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʚʠʜʘ ʩʦʚʧʘʜʘʝʪ ʧʦ ʚʨʝʤʝʥʠ ʩ ʢʦʥʮʦʤ 

ʮʚʝʪʝʥʠʷ Menyanthes trifoliata, ʚ ʠʶʥʝ ʚ ʝʣʴʥʠʢʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ 
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ʚʦʟʥʠʢʘʝʪ ʢʨʘʩʦʯʥʳʡ ʙʝʣʦ-ʨʦʟʦʚʳʡ ʘʩʧʝʢʪ. ɺ ʯʠʩʣʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʚʠʜʦʚ ʥʘ ʢʦʚʨʘʭ ʦʙʳʯʥʳ Crepis paludosa, Carex cespitosa, Geum rivale, 

Calamagrostis purpurea s.l., Rumex acetosa s.l., ʘ ʚ ʟʘʧʘʜʠʥʘʭ ï Comarum 

palustre, Equisetum palustre ʠ E. fluviatile. ʇʨʠ ʩʪʚʦʣʘʭ ʧʨʝʦʙʣʘʜʘʶʪ 

Vaccinium vitis-idaea ʠ V. myrtillus ʚ ʩʦʧʨʦʚʦʞʜʝʥʠʠ Trientalis europaea, 

Linnaea borealis, Maianthemum bifolium ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʪʘʝʞʥʦ-ʣʝʩʥʦʛʦ 

ʤʝʣʢʦʪʨʘʚʴʷ, ʘ ʪʘʢʞʝ Vaccinium uliginosum. 

ɺ ʤʦʭʦʚʦʤ ʷʨʫʩʝ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʥʘʥʦʨʝʣʴʝʬʘ ʜʦʤʠʥʠʨʫʝʪ 

Sphagnum warnstorfii, ʢ ʢʦʪʦʨʦʤʫ ʥʘ ʧʨʠʩʪʚʦʣʴʥʳʭ ʧʦʚʳʰʝʥʠʷʭ 

ʧʨʠʤʝʰʠʚʘʶʪʩʷ ʪʘʝʞʥʳʝ ʟʝʣʝʥʳʝ ʤʭʠ, ʥʘ ʢʦʚʨʘʭ ï Plagiomnium 

ellipticum ʠ Rhizomnium pseudopunctatum, ʘ ʚ ʟʘʧʘʜʠʥʘʭ ï Calliergon 

cordifolium, Pseudobryum cinclidioides ʠ ʙʦʣʦʪʥʦ-ʢʣʶʯʝʚʳʝ ʤʭʠ ʪʠʧʘ 

Helodium blandowii. 

ɺ ʯʠʩʣʝ ʜʝʪʝʨʤʠʥʘʥʪʦʚ ʩʫʙʘʩʩʦʮʠʘʮʠʠ ʝʚʨʘʟʠʘʪʩʢʠʝ (ʚ ʰʠʨʦʢʦʤ 

ʩʤʳʩʣʝ) ʠ ʝʚʨʦʩʠʙʠʨʩʢʦ-ʜʨʝʚʥʝʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʝ ʙʦʣʦʪʥʦ-ʣʫʛʦʚʳʝ 

ʤʝʟʦʵʚʪʨʦʬʥʳʝ ʛʠʛʨʦʤʝʟʦʬʠʪʳ (Bistorta major, Rumex acetosa s.l., 

Angelica sylvestris, Galium uliginosum) ʩʦʯʝʪʘʶʪʩʷ ʩ ʝʚʨʦʩʠʙʠʨʩʢʠʤʠ 

ʤʝʟʦʪʨʦʬʥʳʤʠ ʣʝʩʥʳʤʠ (Lonicera pallasii s.l.) ʠ ʙʦʣʦʪʥʦ-ʣʝʩʥʳʤʠ 

(Dactylorhiza maculata) ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʮʠʨʢʫʤʙʦʨʝʘʣʴʥʳʤʠ 

ʙʦʣʦʪʥʳʤʠ ʚʠʜʘʤʠ. ʉʨʝʜʠ ʧʦʩʣʝʜʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʣʠʛʦʪʨʦʬʥʳʝ ʠ 

ʦʣʠʛʦʤʝʟʦʪʨʦʬʥʳʝ ʛʠʛʨʦʤʝʟʦʬʠʪʳ ʤʠʢʨʦʧʦʚʳʰʝʥʠʡ (Vaccinium 

uliginosum) ʠ ʛʠʛʨʦʬʠʪʳ ʢʦʚʨʦʚ (Carex chordorrhiza, Oxycoccus 

palustris), ʘ ʪʘʢʞʝ ʤʝʟʦʵʚʪʨʦʬʥʳʝ ʛʠʛʨʦʬʠʪʳ ʟʘʧʘʜʠʥ (Helodium 

blandowii, Tomentypnum nitens, Bryum weigelii). 

ʄʝʟʦʵʚʪʨʦʬʥʳʝ ʣʝʩʥʳʝ (Paris quadrifolia) ʠ ʤʝʟʦʪʨʦʬʥʳʝ 

ʦʧʫʰʝʯʥʦ-ʣʝʩʥʳʝ (Geranium sylvaticum s.l. (incl. G. krylovii), 

Chamaenerion angustifolium) ʤʝʟʦʬʠʪʳ ʦʙʲʝʜʠʥʷʶʪ ʩʫʙʘʩʩʦʮʠʘʮʠʶ ʩ 

ʪʠʧʠʯʥʦʡ (ʩʦʙʩʪʚʝʥʥʦ ʪʘʚʦʣʛʦʚʦ-ʚʘʭʪʦʚʦʡ) ʚ ʧʨʦʪʠʚʦʚʝʩ 

ʙʝʣʦʢʨʳʣʴʥʠʢʦʚʦʡ. ɼʨʫʛʘʷ ʛʨʫʧʧʘ ʚʠʜʦʚ ʩʙʣʠʞʘʝʪ ʩʠʥʪʘʢʩʦʥ ʣʠʰʴ ʩ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʤ ʠʚʥʷʢʦʚʳʤ ʚʘʨʠʘʥʪʦʤ ʪʠʧʠʯʥʦʡ ʩʫʙʘʩʩʦʮʠʘʮʠʠ (ʩʤ. 

ʥʠʞʝ). ɽʝ ʬʦʨʤʠʨʫʶʪ ʣʝʩʥʳʝ (Pyrola rotundifolia, P. minor, Moneses 

uniflora) ʠ ʙʦʣʦʪʥʦ-ʣʝʩʥʳʝ (Chamaedaphne calyculata) ʚʠʜʳ 

ʤʠʢʨʦʧʦʚʳʰʝʥʠʡ, ʦʪ ʦʣʠʛʦʪʨʦʬʦʚ ʜʦ ʤʝʟʦʪʨʦʬʦʚ. ʅʝʪʠʧʠʯʥʳ 

ʩʬʘʛʥʦʚʳʝ ʤʭʠ ʠʟ ʛʨʫʧʧʳ Sphagnum girgensohniiïS. squarrosum, ʘ 

ʪʘʢʞʝ Sphagnum centrale ʠ S. riparium. 

ɺ ʩʦʩʪʘʚʝ ʩʫʙʘʩʩʦʮʠʘʮʠʠ ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ʚʘʨʠʘʥʪʘ, 

ʟʘʤʝʱʘʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ ʩ ʶʛʦ-ʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ. 

Var. Carex appropinquata (ʪʘʙʣ. 1, ʨʠʩ. 1: ˉ 2) ɿʘʧʘʜʥʳʡ ʩʨʝʜʥʝ- 

ʠ ʶʞʥʦʪʘʝʞʥʳʡ ʞʝʩʪʢʦʚʦʜʥʳʡ ʢʦʯʢʘʨʥʦʦʩʦʢʦʚʳʡ ʚʘʨʠʘʥʪ. 

ʉʦʦʙʱʝʩʪʚʘ ʨʘʟʚʠʚʘʶʪʩʷ ʧʦ ʦʢʨʘʠʥʘʤ, ʨʝʞʝ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʦʙʣʝʩʝʥʥʳʭ ʤʝʟʦʵʚʪʨʦʬʥʳʭ ʙʦʣʦʪ (ʧʨʠ ʟʘʣʝʛʘʥʠʠ ʪʦʨʬʘ ʧʦʚʝʨʭ 

ʠʟʚʝʩʪʥʷʢʦʚʦʡ ʧʣʠʪʳ ʣʠʙʦ ʚ ʤʝʩʪʘʭ ʨʘʟʛʨʫʟʢʠ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ), ʪʘʢʞʝ ʚ ʜʦʣʠʥʘʭ ʨʫʯʴʝʚ, ʣʦʛʘʭ, ʧʦ ʜʥʫ ʣʦʱʠʥ, ʥʘ 
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ʚʳʭʦʜʘʭ ʢʣʶʯʝʡ ʧʨʠ ʦʩʥʦʚʘʥʠʠ ʩʢʣʦʥʦʚ ʦʟʦʚ. ʇʦʯʚʳ ʦʪ ʩʫʧʝʩʯʘʥʳʭ ʜʦ 

ʛʣʠʥʠʩʪʳʭ, ʦʯʝʥʴ ʨʝʜʢʦ ʧʝʩʯʘʥʳʝ, ʦʙʳʯʥʦ ʥʘ ʠʟʚʝʩʪʥʷʢʘʭ ʠʣʠ 

ʜʦʣʦʤʠʪʘʭ. ʀʤʝʥʥʦ ʜʣʷ ʝʣʴʥʠʢʦʚ ʜʘʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʭʘʨʘʢʪʝʨʥʳ 

ʥʘʠʙʦʣʝʝ ʤʦʱʥʳʝ ʪʦʨʬʷʥʳʝ ʟʘʣʝʞʠ ï ʦʪ 2 ʜʦ 5 ʤ ʠ ʙʦʣʝʝ, ï ʭʦʪʷ 

ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʤʝʣʢʦʟʘʣʝʞʥʳʝ ʧʦʯʚʳ ʩ ʤʦʱʥʦʩʪʴʶ ʪʦʨʬʘ ʥʝ ʙʦʣʝʝ 20ï

30 ʩʤ. ʅʘʥʦʨʝʣʴʝʬ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʢʦʚʨʦʚ, ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʳʡ ʩ 

ʨʝʜʢʠʤʠ ʢʦʯʢʘʤʠ ʠ ʟʘʧʘʜʠʥʘʤʠ ʜʦ 30ï40% ʦʪ ʧʣʦʱʘʜʠ ʩʦʦʙʱʝʩʪʚʘ, 

ʠʥʦʛʜʘ ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʳʡ ʙʝʟ ʟʘʧʘʜʠʥ ʚʧʣʦʪʴ ʜʦ ʚʳʧʦʣʦʞʝʥʥʦʛʦ. 

ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ 1-ʛʦ ʷʨʫʩʘ ʜʨʝʚʦʩʪʦʷ ʚʦʟʨʘʩʪʘʝʪ ʜʦ 19 ʤ, ʘ 

ʙʦʥʠʪʝʪ ï ʜʦ III. ʇʨʠʤʝʩʴ Pinus sylvestris ï ʜʦ ʝʜʠʥʠʮʳ ʚ ʬʦʨʤʫʣʝ 

ʜʨʝʚʦʩʪʦʷ. ʉʨʘʚʥʠʪʝʣʴʥʦ ʩ ʝʣʴʥʠʢʘʤʠ ʪʘʚʦʣʛʦʚʦ-ʙʝʣʦʢʨʳʣʴʥʠʢʦʚʳʤʠ, 

ʧʦʜʨʦʩʪ ʝʣʠ ʥʠʞʝ ʠ ʥʝ ʩʪʦʣʴ ʦʙʠʣʝʥ; ʜʦʣʷ ʧʦʜʨʦʩʪʘ ʙʝʨʝʟʳ ʧʨʠ ʵʪʦʤ 

ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ. ɺ ʧʦʜʣʝʩʢʝ ʚʩʝ ʝʱʝ ʠʟʨʝʜʢʘ ʚʩʪʨʝʯʘʝʪʩʷ Padus 

avium, ʘ ʚ ʪʨʘʚʷʥʦʤ ʧʦʢʨʦʚʝ ʧʨʠʩʪʚʦʣʴʥʳʭ ʧʦʚʳʰʝʥʠʡ ï Oxalis 

acetosella. ʍʘʨʘʢʪʝʨʥʳ ʦʪʜʝʣʴʥʳʝ ʚʳʩʦʢʠʝ ʧʣʦʪʥʳʝ ʢʦʯʢʠ Carex 

appropinquata. Sphagnum girgensohnii ʨʝʜʦʢ ʠ ʤʘʣʦʦʙʠʣʝʥ; ʚʩʝʛʜʘ 

ʙʝʟʨʘʟʜʝʣʴʥʦ ʛʦʩʧʦʜʩʪʚʫʝʪ S. warnstorfii. 

ɼʝʪʝʨʤʠʥʘʥʪʳ ʚʘʨʠʘʥʪʘ ï ʝʚʨʦʧʝʡʩʢʠʝ ʤʝʟʦʪʨʦʬʥʳʝ ʤʝʟʦʬʠʪʳ 

ʤʠʢʨʦʧʦʚʳʰʝʥʠʡ (Convallaria majalis, Melampyrum sylvaticum s.l.) 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʝʚʨʦʩʠʙʠʨʩʢʠʤʠ (Carex appropinquata) ʠ 

ʝʚʨʦʩʠʙʠʨʩʢʦ-ʛʦʨʥʦʟʘʧʘʜʥʦʘʟʠʘʪʩʢʠʤʠ (Listera ovata) ʤʝʟʦʵʚʪʨʦʬʥʳʤʠ 

ʛʠʛʨʦʤʝʟʦʬʠʪʘʤʠ, ʧʨʠʫʨʦʯʝʥʥʳʤʠ ʢ ʫʯʘʩʪʢʘʤ ʩʬʘʛʥʦʚʳʭ ʢʦʚʨʦʚ. ɺʩʝ 

ʵʪʠ ʚʠʜʳ (ʚʦʟʤʦʞʥʦ, ʟʘ ʚʳʯʝʪʦʤ Carex appropinquata), ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʢ ʘʪʣʘʥʪʠʯʝʩʢʦʤʫ ʤʠʛʨʘʮʠʦʥʥʦʤʫ ʵʣʝʤʝʥʪʫ (ʅʝʡʰʪʘʜʪ, 1957; ʄʠʥʷʝʚ, 

1966, ʠ ʜʨ.; ʅʠʢʠʬʦʨʦʚʘ, 1982). 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʦʧʠʩʘʥʠʡ ʚʳʧʦʣʥʝʥʘ ʥʘ ʠʟʚʝʩʪʥʷʢʘʭ, 

ʧʝʨʝʢʨʳʪʳʭ ʪʦʥʢʠʤ ʠ ʧʨʝʨʳʚʠʩʪʳʤ ʯʝʭʣʦʤ ʧʣʝʡʩʪʦʮʝʥʦʚʳʭ 

ʦʪʣʦʞʝʥʠʡ, ʚ ʩʨʝʜʥʝʡ ʪʘʡʛʝ ʇʫʜʦʞʩʢʦʛʦ ʨ-ʥʘ ʂʘʨʝʣʠʠ (çʝʣʴʥʠʢ 

ʩʬʘʛʥʦʚʦ-ʚʘʭʪʦʚʳʡè (ʂʫʪʝʥʢʦʚ, ʂʫʟʥʝʮʦʚ, 2013)) ʠ ʂʘʨʛʦʧʦʣʴʩʢʦʛʦ ʨ-

ʥʘ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣ. (Menyantho-Piceetum filipendulosum ʠʟ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʂʝʥʦʟʝʨʩʢʠʡè (ʂʫʯʝʨʦʚ ʠ ʜʨ., 2010)). ɺ ʂʘʨʝʣʠʠ 

ʦʪʜʝʣʴʥʳʝ ʦʧʠʩʘʥʠʷ ʩʜʝʣʘʥʳ ʠ ʟʘʧʘʜʥʝʝ, ʧʦ ʦʢʨʘʠʥʘʤ ʢʣʶʯʝʚʳʭ ʙʦʣʦʪ 

ʚ ʂʦʥʜʦʧʦʞʩʢʦʤ ʨ-ʥʝ. ɸʥʘʣʦʛʠʯʥʦ, ʚ ʩʨʝʜʥʝʡ ʪʘʡʛʝ ɸʨʭʘʥʛʝʣʴʩʢʦʡ 

ʦʙʣ. ʩʦʦʙʱʝʩʪʚʘ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʢ ʚʦʩʪʦʢʫ ʦʪ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ ï ʚ 

ʅʷʥʜʦʤʩʢʦʤ, ʘ ʪʘʢʞʝ ʂʦʥʦʰʩʢʦʤ (P. herboso-caricosum (ʉʘʤʙʫʢ, 1927), 

P. sphagnosum (ʐʠʤʘʥʶʢ, 1931)) ʨʘʡʦʥʘʭ. ʂ ʶʛʫ ʠ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ʵʪʠʭ 

ʥʘʭʦʜʦʢ ʘʨʝʘʣ ʩʠʥʪʘʢʩʦʥʘ ʧʨʦʜʦʣʞʘʝʪʩʷ ʚ ʶʞʥʫʶ ʪʘʡʛʫ. ɺ 

ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣ. ʝʣʴʥʠʢʠ ʛʦʨʮʦʚʦ-ʚʘʭʪʦʚʳʝ ʦʪʤʝʯʝʥʳ ʥʘ ʢʘʨʙʦʥʘʪʥʦʡ 

ʤʦʨʝʥʝ ʥʘ ʚʦʜʦʨʘʟʜʝʣʝ ʨʝʢ ɺʦʞʝʛʘ ʠ ʉʠʪʴ (çʝʣʴʥʠʢ ʪʨʘʚʷʥʦ-

ʩʬʘʛʥʦʚʳʡè ʩ Menyanthes trifoliata ʠ Bistorta major (ɻʘʚʨʠʣʦʚ, ʂʘʨʧʦʚ, 

1962)). ʅʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʂʦʩʪʨʦʤʩʢʦʡ ʦʙʣ. ʘʥʘʣʦʛʠʯʥʳʝ ʩʦʦʙʱʝʩʪʚʘ 

ʦʧʠʩʘʥʳ ʧʦ ʟʘʙʦʣʦʯʝʥʥʳʤ ʜʦʣʠʥʘʤ ʨʫʯʴʝʚ ʚ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ 

ʨ. ɺʦʭʤʳ, ʪʦʞʝ ʥʘ ʠʟʚʝʩʪʥʷʢʘʭ (ɹʨʘʩʣʘʚʩʢʘʷ, ʊʠʭʦʥʦʚʘ, 2006). ʉ 
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ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʧʨʝʦʙʣʘʜʘʶʱʘʷ ʯʘʩʪʴ ʦʧʠʩʘʥʠʡ 

ʩʠʥʪʘʢʩʦʥʘ ʩʜʝʣʘʥʘ ʚ ʦʙʣʘʩʪʠ ʟʘʣʝʛʘʥʠʷ ʢʘʨʙʦʥʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦ 

ʚʝʨʭʥʝʡ ʙʨʦʚʢʝ ʟʘʧʘʜʥʦʛʦ ʩʢʣʦʥʘ ɻʣʘʚʥʦʛʦ ʧʨʦʛʠʙʘ ʈʫʩʩʢʦʡ 

ʧʣʘʪʬʦʨʤʳ, ʦʪʯʘʩʪʠ ʪʘʢʞʝ ʥʘ ʧʝʨʤʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʚ ʧʨʝʜʝʣʘʭ 

ʫʧʦʤʷʥʫʪʦʛʦ ʩʢʣʦʥʘ (ɻʝʦʣʦʛʠʷ ʉʉʉʈ, 1963; ɸʪʣʘʩé, 1976). 

ʉʫʜʷ ʧʦ ʫʯʘʩʪʠʶ ʚ ʪʨʘʚʷʥʦʤ ʷʨʫʩʝ Carex cespitosa ʠ Galium 

palustre ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ Filipendula ulmaria, Menyanthes trifoliata ʠ 

Equisetum fluviatile (ʪʘʙʣ. 1), ʘʥʘʣʦʛʠʯʥʳʝ ʣʠʙʦ ʙʣʠʟʢʠʝ ʢ ʥʠʤ ʝʣʴʥʠʢʠ 

ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ ʠ ʚ ʖʞʥʦʡ ʌʝʥʥʦʩʢʘʥʜʠʠ. ɿʜʝʩʴ ʦʥʠ ʧʨʦʠʟʨʘʩʪʘʶʪ 

ʧʦ ʦʢʨʘʠʥʘʤ ʤʝʟʦʵʚʪʨʦʬʥʳʭ ʙʦʣʦʪ ʥʘ ʠʟʚʝʩʪʥʷʢʘʭ ʣʠʙʦ ʧʝʨʝʤʝʱʝʥʥʦʡ 

ʢʘʨʙʦʥʘʪʥʦʡ ʤʦʨʝʥʝ (swampy (true) herb and grass birch-spruce mires 

(Eurola et al., 1984), Picea abies-Betula pubescens-Drepanocladus spp.-typ 

(P¬hlsson, 1994)). ʆʜʥʘʢʦ ʦʧʠʩʘʥʠʡ ʠʟ ʵʪʦʛʦ ʨʝʛʠʦʥʘ ʤʳ ʥʝ ʚʠʜʝʣʠ. 

ɺʦʟʤʦʞʥʦ, ʨʝʯʴ ʠʜʝʪ ʦ ʝʣʴʥʠʢʘʭ ʪʘʚʦʣʛʦʚʦ-ʙʦʣʦʪʥʦʭʚʦʱʦʚʳʭ 

(ʂʫʯʝʨʦʚ, ʂʫʪʝʥʢʦʚ, 2021 ʘ) ʣʠʙʦ ʚʥʦʚʴ ʦ ʪʘʚʦʣʛʦʚʦ-ʙʝʣʦʢʨʳʣʴʥʠʢʦʚʳʭ 

(ʩʤ. ʚʳʰʝ) ï ʪʝʤ ʙʦʣʝʝ, ʯʪʦ ʫʢʘʟʘʥʠʷ ʥʘ Bistorta major ʦʪʩʫʪʩʪʚʫʶʪ. 

Var. Veratrum lobelianum (ʪʘʙʣ. 1, ʨʠʩ. 1: ˉ 3) ï ʚʦʩʪʦʯʥʳʡ 

ʩʨʝʜʥʝ- ʠ ʩʝʚʝʨʦʪʘʝʞʥʳʡ ʚʳʩʦʢʦʪʨʘʚʥʳʡ ʚʘʨʠʘʥʪ, ʥʝ ʧʨʦʥʠʢʘʶʱʠʡ ʚ 

ʶʞʥʫʶ ʪʘʡʛʫ. ʉʦʦʙʱʝʩʪʚʘ ʨʘʟʚʠʚʘʶʪʩʷ ʧʦ ʢʨʘʶ ʤʝʟʦʵʚʪʨʦʬʥʳʭ ʙʦʣʦʪ, 

ʚʜʦʣʴ ʨʫʯʴʝʚ ʚ ʣʦʛʘʭ ʠ ʥʘ ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩʘʭ, ʢʘʢ ʥʘ ʢʘʨʙʦʥʘʪʥʳʭ 

ʧʦʨʦʜʘʭ, ʪʘʢ ʠ ʥʘ ʩʠʣʠʢʘʪʘʭ ʚ ʫʩʣʦʚʠʷʭ ʢʣʶʯʝʚʦʛʦ ʧʠʪʘʥʠʷ. ʇʦʯʚʳ ʦʪ 

ʧʝʩʯʘʥʳʭ ʜʦ ʣʝʛʢʦ- ʠ ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʭ, ʦʯʝʥʴ ʨʝʜʢʦ 

ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʝ. ʄʦʱʥʦʩʪʴ ʪʦʨʬʘ 0.5ï3.8 ʤ. ʅʘʥʦʨʝʣʴʝʬ ʦʙʳʯʥʦ 

ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʳʡ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʢʦʚʨʦʚ ʥʘʜ 

ʢʦʯʢʘʤʠ ʠ ʜʦʣʝʡ ʟʘʧʘʜʠʥ ʜʦ 10ï20% ʦʪ ʧʣʦʱʘʜʠ ʩʦʦʙʱʝʩʪʚʘ, ʨʝʞʝ 

ʜʚʫʭʢʦʤʧʦʥʝʥʪʥʳʡ ʩ ʚʳʨʘʞʝʥʥʳʤ ʛʦʩʧʦʜʩʪʚʦʤ ʟʘʧʘʜʠʥ ʠ ʙʝʟ ʢʦʚʨʦʚ. 

ɺʳʩʦʪʘ ʢʦʯʝʢ 20ï50 ʩʤ. ɻʨʫʥʪʦʚʳʝ ʚʦʜʳ ʩʪʦʷʪ ʥʘ ʛʣʫʙʠʥʝ 20ï60 ʩʤ, ʚ 

ʟʘʧʘʜʠʥʘʭ ʯʘʩʪʦ ʩ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ ʠ ʙʦʥʠʪʝʪ ʜʨʝʚʦʩʪʦʷ ʙʣʠʟʢʠ ʢ ʪʘʢʦʚʳʤ 

ʘʩʩʦʮʠʘʮʠʠ ʚ ʮʝʣʦʤ. ʇʨʠʤʝʩʴ Pinus sylvestris ʥʝʟʥʘʯʠʪʝʣʴʥʘ; ʚ 

ʇʨʝʜʫʨʘʣʴʝ ʧʦʷʚʣʷʝʪʩʷ ʧʨʠʤʝʩʴ P. sibirica, ʧʨʠʩʫʪʩʪʚʫʶʱʘʷ ʪʘʢʞʝ ʚ 

ʩʦʩʪʘʚʝ ʧʦʜʨʦʩʪʘ. ɽʣʦʚʦʛʦ ʧʦʜʨʦʩʪʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʣʝʩʘʭ ʧʨʝʜʳʜʫʱʝʛʦ 

ʚʘʨʠʘʥʪʘ, ʠ ʧʨʠʤʝʨʥʦ ʩʪʦʣʴʢʦ ʞʝ, ʩʢʦʣʴʢʦ ʠ ʚ ʝʣʴʥʠʢʘʭ ʪʘʚʦʣʛʦʚʦ-

ʙʝʣʦʢʨʳʣʴʥʠʢʦʚʳʭ. ʉʪʨʘʪʠʬʠʢʘʮʠʷ ʧʦʜʨʦʩʪʘ ʧʦ ʚʳʩʦʪʝ ʥʝ ʠʟʫʯʘʣʘʩʴ. 

ɺ ʧʦʜʣʝʩʢʝ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ Rosa acicularis, ʪʦʛʜʘ ʢʘʢ Alnus incana 

ʩʪʘʥʦʚʠʪʩʷ ʨʝʜʢʦʡ, ʘ Padus avium ʠʩʯʝʟʘʝʪ ʦʢʦʥʯʘʪʝʣʴʥʦ. ʇʨʠ ʩʪʚʦʣʘʭ 

ʚ ʪʨʘʚʷʥʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦʤ ʷʨʫʩʝ ʚʦʟʨʘʩʪʘʶʪ ʧʦʩʪʦʷʥʩʪʚʦ ʠ ʦʙʠʣʠʝ 

Rubus chamaemorus ʠ R. humulifolius ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ Galium boreale ʠ 

Lathyrus vernus. ʇʦʩʣʝʜʥʠʝ ʜʚʘ ʚʠʜʘ, ʚʠʜʠʤʦ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ 

ʝʚʨʦʩʠʙʠʨʩʢʦʤʫ ʙʝʪʫʣʷʨʥʦʤʫ ʬʣʦʨʦʵʣʝʤʝʥʪʫ, ʩʫʜʷ ʧʦ ʠʭ ʧʦʩʪʦʷʥʩʪʚʫ 

ʚ ʧʦʜʛʦʣʴʮʦʚʳʭ ʪʨʘʚʷʥʳʭ ʙʝʨʝʟʥʷʢʘʭ ʉʨʝʜʥʝʛʦ ʋʨʘʣʘ (ʂʘʤʝʣʠʥ ʠ ʜʨ., 

1999; ʂʫʯʝʨʦʚ ʠ ʜʨ., 2022). ʅʘ ʢʦʚʨʘʭ ʢ ʯʠʩʣʫ ʩʫʙʜʦʤʠʥʘʥʪʦʚ 

ʪʨʘʚʷʥʦʛʦ ʷʨʫʩʘ ʜʦʙʘʚʣʷʝʪʩʷ Geranium sylvaticum s.l., ʘ ʢ ʩʚʠʪʝ 
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ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʚʠʜʦʚ ï Veratrum lobelianum, Cirsium heterophyllum ʠ 

Ranunculus subborealis. ɺ ʪʨʘʚʷʥʦʤ ʧʦʢʨʦʚʝ ʟʘʧʘʜʠʥ ʚʦʟʨʘʩʪʘʝʪ ʇʇ 

Comarum palustre, ʚʩʪʨʝʯʘʝʪʩʷ ʠ Carex rostrata. ʇʨʠ ʵʪʦʤ 

C. appropinquata ʥʝʭʘʨʘʢʪʝʨʥʘ. 

ɺ ʤʦʭʦʚʦʤ ʷʨʫʩʝ Sphagnum girgensohnii ʠʟʨʝʜʢʘ ʜʦʩʪʠʛʘʝʪ 

ʟʥʘʯʠʤʦʛʦ ʦʙʠʣʠʷ, ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʠʤʝʰʠʚʘʷʩʴ ʢ S. warnstorfii. ɺ 

ʟʘʧʘʜʠʥʘʭ ʧʦʷʚʣʷʶʪʩʷ Calliergon richardsonii ʠ Warnstorfia exannulata. 

ɼʝʪʝʨʤʠʥʘʥʪʳ ʚʘʨʠʘʥʪʘ ï ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʤʝʟʦʪʨʦʬʥʳʝ, ʣʠʰʴ 

ʦʪʯʘʩʪʠ ʤʝʟʦʵʚʪʨʦʬʥʳʝ (Ranunculus subborealis, Galium boreale) ʚʠʜʳ, 

ʢʘʢ ʤʝʟʦʬʠʪʳ (Lathyrus vernus, Galium boreale, Cypripedium guttatum), 

ʪʘʢ ʠ ʛʠʛʨʦʤʝʟʦʬʠʪʳ (Ranunculus subborealis, Rubus humulifolius). 

ʇʨʠʩʦʝʜʠʥʝʥʠʝ ʢ ʵʪʦʡ ʞʝ ʛʨʫʧʧʝ ʛʝʣʦʬʠʪʘ Calliergon richardsonii, 

ʚʠʜʠʤʦ, ʟʘʢʦʥʦʤʝʨʥʦ: ʜʘʥʥʳʡ ʚʠʜ ʪʘʢʞʝ ʩʣʫʞʠʪ ʜʠʬʬʝʨʝʥʮʠʘʪʦʨʦʤ 

ʚʦʩʪʦʯʥʦʛʦ ʚʘʨʠʘʥʪʘ ʝʣʴʥʠʢʦʚ ʘʢʦʥʠʪʦʚʦ-ʪʘʚʦʣʛʦʚʳʭ ʩʦ Sphagnum 

warnstorfii (ʂʫʯʝʨʦʚ, ʂʫʪʝʥʢʦʚ, 2021 ʘ). ʉʦʙʩʪʚʝʥʥʦ ʪʝʤʥʦʭʚʦʡʥʦ-

ʪʘʝʞʥʳʝ ʝʚʨʦʩʠʙʠʨʩʢʠʝ ʚʠʜʳ (Rubus humulifolius) ʚ ʩʦʩʪʘʚʝ ʛʨʫʧʧʳ 

ʧʨʦʠʟʨʘʩʪʘʶʪ ʩʦʚʤʝʩʪʥʦ ʩ ʯʝʨʥʝʚʦ-ʪʘʝʞʥʳʤʠ (Ranunculus subborealis, 

Cypripedium guttatum) ʠ ʙʝʪʫʣʷʨʥʳʤʠ (Lathyrus vernus, Galium boreale) 

(ʂʣʝʦʧʦʚ, 1941; ʂʘʤʝʣʠʥ ʠ ʜʨ., 1999). ʉ ʮʝʥʦʛʝʥʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʚʩʝ ʵʪʠ ʚʠʜʳ ʦʪʥʦʩʷʪʩʷ ʢ ʝʜʠʥʦʤʫ ʢʦʤʧʣʝʢʩʫ ʩʠʙʠʨʩʢʠʭ 

ʤʠʛʨʘʥʪʦʚ, ʧʨʦʥʠʢʰʠʭ ʚ ɼʚʠʥʦ-ʇʝʯʦʨʩʢʠʡ ʨʝʛʠʦʥ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ 

ʚ ʧʨʝʙʦʨʝʘʣʴʥʦʤ ʠʣʠ (ʩʢʦʨʝʝ) ʙʦʨʝʘʣʴʥʦʤ ʧʝʨʠʦʜʝ ʛʦʣʦʮʝʥʘ 

(ʅʝʡʰʪʘʜʪ, 1957; ʅʠʢʠʬʦʨʦʚʘ, 1982). 

ɼʨʫʛʘʷ ʛʨʫʧʧʘ ʤʝʟʦʪʨʦʬʥʳʭ ʚʠʜʦʚ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ 

ʝʚʨʦʩʠʙʠʨʩʢʠʝ ʤʝʟʦʬʠʪʳ (Pinus sibirica ʚ ʜʨʝʚʦʩʪʦʝ ʠ ʧʦʜʨʦʩʪʝ, 

Cirsium heterophyllum) ʩʦʯʝʪʘʶʪʩʷ ʩ ʮʠʨʢʫʤʙʦʨʝʘʣʴʥʳʤʠ ʟʘʧʘʜʠʥʥʳʤʠ 

ʛʠʛʨʦʬʠʪʘʤʠ (Carex rostrata, ʪʘʢʞʝ ʤʝʟʦʵʚʪʨʦʬʥʳʡ Warnstorfia 

exannulata), ʦʙʲʝʜʠʥʷʝʪ ʚʘʨʠʘʥʪ ʩ ʪʠʧʠʯʥʳʤ (ʚʦʩʪʦʯʥʳʤ) ʚʘʨʠʘʥʪʦʤ 

ʪʠʧʠʯʥʦʡ ʪʘʚʦʣʛʦʚʦ-ʚʘʭʪʦʚʦʡ ʩʫʙʘʩʩʦʮʠʘʮʠʠ ʚ ʧʨʦʪʠʚʦʚʝʩ ʟʘʧʘʜʥʦʤʫ 

ʚʘʨʠʘʥʪʫ ʝʣʴʥʠʢʦʚ ʛʦʨʮʦʚʦ-ʚʘʭʪʦʚʳʭ, ʘ ʪʘʢʞʝ ʝʣʴʥʠʢʘʤ 

ʙʝʣʦʢʨʳʣʴʥʠʢʦʚʳʤ. ɻʠʛʨʦʤʝʟʦʬʠʪʳ Rubus chamaemorus ʠ Veratrum 

lobelianum ʩʙʣʠʞʘʶʪ ʚʘʨʠʘʥʪ ʩ ʪʘʚʦʣʛʦʚʦ-ʚʘʭʪʦʚʦʡ ʩʫʙʘʩʩʦʮʠʘʮʠʝʡ ʚ 

ʮʝʣʦʤ, ʘ Carex vaginata ï ʪʦʣʴʢʦ ʩ ʝʝ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʤ ʠʚʥʷʢʦʚʳʤ 

ʚʘʨʠʘʥʪʦʤ (ʩʤ. ʥʠʞʝ). 

ɽʣʴʥʠʢʠ ʚʳʩʦʢʦʪʨʘʚʥʦʛʦ ʚʘʨʠʘʥʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʢ ʚʦʩʪʦʢʫ ʦʪ 

ʨ. ʉʝʚʝʨʥʦʡ ɼʚʠʥʳ. ɺ ʩʝʚʝʨʥʦʡ ʪʘʡʛʝ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣ. ʦʥʠ 

ʦʪʤʝʯʝʥʳ ʚ ʜʦʣʠʥʘʭ ʨʝʢ ʂʝʧʠʥʳ ʠ ʂʦʪʫʛʠ ʥʘ ɹʝʣʦʤʦʨʩʢʦ-ʂʫʣʦʡʩʢʦʤ 

ʧʣʘʪʦ (ɹʨʘʩʣʘʚʩʢʘʷ ʠ ʜʨ., 2017), ʘ ʪʘʢʞʝ ʶʞʥʝʝ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʅʶʭʯʠ 

(ʧʨʠʪʦʢʘ ʨ. ʇʠʥʝʛʠ), ʚ ʩʨʝʜʥʝʡ ï ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʦʟ. ʏʫʨʦʟʝʨʦ ʚ 

ʂʨʘʩʥʦʙʦʨʩʢʦʤ ʨ-ʥʝ, ʧʦʚʩʶʜʫ ʪʷʛʦʪʝʷ ʢ ʠʟʚʝʩʪʥʷʢʘʤ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʝʩʧʫʙʣʠʢʠ ʂʦʤʠ ʩʦʦʙʱʝʩʪʚʘ ʧʨʦʥʠʢʘʶʪ ʠ ʚ ʢʨʘʡʥʝʩʝʚʝʨʥʫʶ ʪʘʡʛʫ. 

ɿʜʝʩʴ ʦʥʠ ʦʧʠʩʘʥʳ ʥʘ ʙʝʨʝʛʦʚʳʭ ʚʳʭʦʜʘʭ ʢʣʶʯʝʡ ʙʣʠʟ ʧ. ʋʩʪʴ-ʎʠʣʴʤʘ 

(P. fontinale (herbosum) (ʉʘʤʙʫʢ, 1932)) ʠ ʥʘ ʤʝʞʜʫʨʝʯʴʝ ʊʦʙʳʰʘ ʠ 
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ʈʦʧʯʠ (P. mixto-herboso-sphagnosum (ʖʜʠʥ, 1948)). ɺ çʪʠʧʠʯʥʦʡè 

ʩʝʚʝʨʥʦʡ ʪʘʡʛʝ ʘʥʘʣʦʛʠʯʥʳʝ ʣʝʩʘ ʦʪʤʝʯʝʥʳ ʚ ʧʨʝʜʛʦʨʴʷʭ ʉʝʚʝʨʥʦʛʦ 

ʋʨʘʣʘ ʧʦ ʨ. ʀʣʳʯ, ʥʘ ʤʦʱʥʳʭ (ʩʚʳʰʝ 2 ʤ) ʪʦʨʬʘʭ (Cembreto-Piceeto-

Betuletum menyanthosum (ʂʦʨʯʘʛʠʥ, 1940)). ɺ ʩʨʝʜʥʝʡ ʪʘʡʛʝ ʝʣʴʥʠʢʠ 

ʚʳʩʦʢʦʪʨʘʚʥʦʛʦ ʚʘʨʠʘʥʪʘ ʤʥʦʛʦʢʨʘʪʥʦ ʦʧʠʩʘʥʳ ʥʘ ʥʘʜʧʦʡʤʝʥʥʳʭ 

ʪʝʨʨʘʩʘʭ ʨ. ʅʝʤ ʠ ʝʝ ʧʨʠʪʦʢʦʚ ʚ ʋʩʪʴ-ʂʫʣʦʤʩʢʦʤ ʨ-ʥʝ, ʥʘ ʩʠʣʠʢʘʪʥʳʭ 

ʘʣʣʶʚʠʷʭ ʧʨʠ ʙʣʠʟʢʦʤ ʟʘʣʝʛʘʥʠʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ (P. herboso-turfosum, 

P. riparioso-sphagnosum, P. menyanthi-turfosum (ʂʦʣʝʩʥʠʢʦʚ, 1985)). 

ʉʦʦʙʱʝʩʪʚʘ ʦʪʤʝʯʝʥʳ ʠ ʚ ɻʘʡʥʩʢʦʤ ʨ-ʥʝ ʥʘ ʩʨʝʜʥʝʪʘʝʞʥʦʤ ʩʝʚʝʨʦ-

ʟʘʧʘʜʝ ʇʝʨʤʩʢʦʡ ʦʙʣ. (P. sphagno-herbosum (ʀʛʦʰʠʥʘ, 1930)). 

Subass. typicum ï ʩʦʙʩʪʚʝʥʥʦ ʝ. ʪʘʚʦʣʛʦʚʦ-ʚʘʭʪʦʚʳʡ ʩʬʘʛʥʦʚʳʡ 

(ʪʘʙʣ. 1, ʨʠʩ. 1: ˉ 4ï5). ʉʦʦʙʱʝʩʪʚʘ ʩʠʣʠʢʘʪʥʳʭ, ʦʪʯʘʩʪʠ ʪʘʢʞʝ 

ʩʫʣʴʬʘʪʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʩʝʚʝʨʥʝʝ ʣʠʙʦ ʚʦʩʪʦʯʥʝʝ 

ʟʘʧʘʜʥʦʛʦ ʚʘʨʠʘʥʪʘ ʝʣʴʥʠʢʦʚ ʛʦʨʮʦʚʦ-ʚʘʭʪʦʚʳʭ. ʄʦʱʥʦʩʪʴ ʪʦʨʬʘ ʚ 

ʩʨʝʜʥʝʤ ʤʝʥʝʝ 1 ʤ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʫʙʘʩʩʦʮʠʘʮʠʡ, ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ, 2-ʡ 

ʷʨʫʩ ʜʨʝʚʦʩʪʦʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪʩʫʪʩʪʚʫʝʪ. ɺ ʩʦʩʪʘʚʝ ʧʦʜʨʦʩʪʘ ʜʦʣʷ 

Betula pubescens s.l. ʧʨʠʤʝʨʥʦ ʨʘʚʥʘ ʪʘʢʦʚʦʡ Picea abies s.l. ʠʣʠ ʜʘʞʝ 

ʧʨʝʚʳʰʘʝʪ ʝʝ. ɽʣʦʚʳʡ ʧʦʜʨʦʩʪ ʤʘʣʦʯʠʩʣʝʥ; ʩʪʨʘʪʠʬʠʢʘʮʠʷ ʧʦʜʨʦʩʪʘ 

ʧʦ ʚʳʩʦʪʝ ʥʝ ʠʟʫʯʝʥʘ. 

ɺ ʪʨʘʚʷʥʦʤ ʷʨʫʩʝ ʢʦʚʨʦʚ ʠ ʟʘʧʘʜʠʥ ʜʦʤʠʥʘʥʪʦʤ 1-ʛʦ ʧʦʨʷʜʢʘ 

ʚʳʩʪʫʧʘʝʪ Menyanthes trifoliata, 2-ʛʦ (ʥʘ ʢʦʚʨʘʭ) ï Filipendula 

ulmaria s.l. Bistorta major ʦʪʩʫʪʩʪʚʫʝʪ. ʅʘ ʧʨʠʩʪʚʦʣʴʥʳʭ ʧʦʚʳʰʝʥʠʷʭ 

ʧʦʩʪʦʷʥʥʦ ʩʦʯʝʪʘʥʠʝ Rubus chamaemorus ʩ Maianthemum bifolium, 

Trientalis europaea ʠ Vaccinium vitis-idaea ʥʘ ʬʦʥʝ ʨʝʜʢʦʩʪʠ ʠ 

ʥʝʪʠʧʠʯʥʦʩʪʠ V. myrtillus ʠ ʪʝʤ ʙʦʣʝʝ Oxalis acetosella. ʅʝʪ, ʦʜʥʘʢʦ, ʠ 

Vaccinium uliginosum. ʅʘ ʢʦʚʨʘʭ ʢ Filipendula ulmaria ʧʨʠʤʝʰʠʚʘʶʪʩʷ 

Veratrum lobelianum ʠ Geranium sylvaticum s.l. ɺ ʤʦʭʦʚʦʤ ʧʦʢʨʦʚʝ 

Sphagnum warnstorfii ʩʦʭʨʘʥʷʝʪ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʣʠʰʴ ʥʘ ʢʦʚʨʘʭ. ʅʘ 

ʧʨʠʩʪʚʦʣʴʥʳʭ ʧʦʚʳʰʝʥʠʷʭ ʚʥʦʚʴ ʧʦʷʚʣʷʝʪʩʷ S. girgensohnii, ʘ ʚ 

ʟʘʧʘʜʠʥʘʭ ï S. squarrosum. ʆʜʥʦʚʨʝʤʝʥʥʦ ʠʩʯʝʟʘʶʪ ʵʚʪʨʦʬʥʳʝ 

ʙʦʣʦʪʥʦ-ʢʣʶʯʝʚʳʝ ʟʝʣʝʥʳʝ ʤʭʠ; ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʦʩʪʦʷʥʥʳ ʣʠʰʴ 

Calliergon cordifolium ʠ Pseudobryum cinclidioides. 

ʉʦʙʩʪʚʝʥʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʩʫʙʘʩʩʦʮʠʘʮʠʠ ʥʝʛʘʪʠʚʥʘʷ ï ʧʦ 

ʦʪʩʫʪʩʪʚʠʶ ʚʠʜʦʚ, ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʜʣʷ ʙʝʣʦʢʨʳʣʴʥʠʢʦʚʦʡ ʠ ʛʦʨʮʦʚʦʡ 

ʩʫʙʘʩʩʦʮʠʘʮʠʡ. ɺʳʜʝʣʷʶʪʩʷ ʜʚʘ ʚʘʨʠʘʥʪʘ, ʨʘʟʦʙʱʝʥʥʳʭ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠ. 

Var. typica (ʪʘʙʣ. 1, ʨʠʩ. 1: ˉ 4) ï ʪʠʧʠʯʥʳʡ ʚʦʩʪʦʯʥʳʡ ʚʘʨʠʘʥʪ, 

ʘʨʝʘʣ ʢʦʪʦʨʦʛʦ ʧʝʨʝʢʨʳʚʘʝʪʩʷ ʩ ʪʘʢʦʚʳʤ ʚʦʩʪʦʯʥʦʛʦ ʚʘʨʠʘʥʪʘ 

ʝʣʴʥʠʢʦʚ ʛʦʨʮʦʚʦ-ʚʘʭʪʦʚʳʭ (ʨʠʩ. 1). ʉʦʦʙʱʝʩʪʚʘ ʟʘʤʢʥʫʪʳʭ ʧʣʦʩʢʠʭ 

ʜʝʧʨʝʩʩʠʡ ʧʦ ʦʢʨʘʠʥʘʤ ʙʦʣʦʪ. ʇʦʯʪʠ ʚʩʝʛʜʘ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ 

ʩʠʣʠʢʘʪʥʳʭ ʧʦʨʦʜʘʭ, ʣʠʰʴ ʚ ʧʨʝʜʛʦʨʴʷʭ ʉʝʚʝʨʥʦʛʦ ʋʨʘʣʘ ʥʘ 

ʠʟʚʝʩʪʥʷʢʘʭ. ʄʦʱʥʦʩʪʴ ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ ʦʪ 20 ʜʦ 80 ʩʤ. ɼʘʥʥʳʭ ʦ 

ʥʘʥʦʨʝʣʴʝʬʝ ʥʝʪ, ʢʨʦʤʝ ʢʘʢ ʦ ʥʘʣʠʯʠʠ ʧʨʠʩʪʚʦʣʴʥʳʭ ʧʦʚʳʰʝʥʠʡ. 
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ʇʨʠʤʝʩʴ Betula pubescens s.l. ʢ Picea abies s.l. ï ʦʢʦʣʦ 1/4 ʧʦ 

ʩʦʩʪʘʚʫ 1-ʛʦ ʷʨʫʩʘ ʜʨʝʚʦʩʪʦʷ, ʢʘʢ ʠ ʚ ʝʣʴʥʠʢʘʭ ʛʦʨʮʦʚʦ-ʚʘʭʪʦʚʳʭ. 

ʅʘʙʣʶʜʘʝʪʩʷ ʠ ʧʨʠʤʝʩʴ Pinus sibirica, ʥʦ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ 

P. sylvestris. ɺʳʩʦʪʘ 1-ʛʦ ʷʨʫʩʘ, ʘ ʪʘʢʞʝ ʧʦʜʨʦʩʪʘ ʩʥʠʞʝʥʘ; ʙʦʥʠʪʝʪ ʥʝ 

ʚʳʰʝ V; 2-ʡ ʷʨʫʩ ʜʨʝʚʦʩʪʦʷ ʥʝ ʚʳʨʘʞʝʥ. ɺʦʟʤʦʞʥʦ, ʟʘʤʝʜʣʝʥʥʳʡ ʭʦʜ 

ʨʦʩʪʘ ʜʨʝʚʦʩʪʦʷ ʩʣʝʜʫʝʪ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʪʴ ʩ ʤʝʥʴʰʠʤ ʙʦʛʘʪʩʪʚʦʤ 

ʧʦʯʚʦʦʙʨʘʟʫʶʱʝʡ ʧʦʨʦʜʳ, ʯʪʦ ʫʭʫʜʰʘʝʪ ʫʩʣʦʚʠʷ ʤʠʥʝʨʘʣʴʥʦʛʦ 

ʧʠʪʘʥʠʷ. ɺ ʧʦʜʣʝʩʢʝ, ʧʦʤʠʤʦ Sorbus aucuparia s.l., ʧʦʩʪʦʷʥʥʦ 

ʚʩʪʨʝʯʘʝʪʩʷ Rosa acicularis, ʥʦ Lonicera pallasii s.l. ʥʝʪʠʧʠʯʥʘ, ʘ 

Juniperus communis s.l. ʦʪʩʫʪʩʪʚʫʝʪ. ʅʘ ʧʨʠʩʪʚʦʣʴʥʳʭ ʧʦʚʳʰʝʥʠʷʭ 

ʩʧʦʨʘʜʠʯʝʩʢʠ ʤʦʞʝʪ ʙʳʪʴ ʦʩʦʙʝʥʥʦ ʦʙʠʣʴʥʦʡ Linnaea borealis. ʅʘ 

ʢʦʚʨʘʭ ʜʦʤʠʥʘʥʪʘʤʠ 2-ʛʦ ʧʦʨʷʜʢʘ, ʧʦʤʠʤʦ Filipendula ulmaria, 

ʚʳʩʪʫʧʘʶʪ Calamagrostis purpurea s.l. (ʧʨʝʞʜʝ ʚʩʝʛʦ C. langsdorffii) ʠ 

Carex cespitosa, ʘ ʚ ʟʘʧʘʜʠʥʘʭ ï Equisetum fluviatile ʠ Comarum palustre. 

ʀʥʦʛʜʘ ʚ ʧʦʢʨʦʚʝ ʧʦʩʣʝʜʥʠʭ ʚʥʦʚʴ ʧʦʷʚʣʷʝʪʩʷ Calla palustris. Rubus 

humulifolius ʠ Ranunculus subborealis ʚʩʝʛʜʘ ʦʪʩʫʪʩʪʚʫʶʪ. ɺ ʤʦʭʦʚʦʤ 

ʷʨʫʩʝ ʟʘʧʘʜʠʥ ʠʥʦʛʜʘ ʙʳʚʘʝʪ ʦʙʠʣʴʥʘ Warnstorfia exannulata, ʘ ʥʘ 

ʤʠʢʨʦʧʦʚʳʰʝʥʠʷʭ ʠ ʢʦʚʨʘʭ ï Plagiomnium affine; ʧʦʩʣʝʜʥʝʝ ï 

ʭʘʨʘʢʪʝʨʥʘʷ ʯʝʨʪʘ ʝʣʴʥʠʢʦʚ ʇʨʝʜʫʨʘʣʴʷ (ʀʛʥʘʪʦʚ, ʀʛʥʘʪʦʚʘ, 2003). 

ʄʘʣʦʚʠʜʦʚʫʶ ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʛʨʫʧʧʫ ʚʘʨʠʘʥʪʘ ʬʦʨʤʠʨʫʶʪ 

ʝʚʨʘʟʠʘʪʩʢʠʝ ʠ ʝʚʨʦʩʠʙʠʨʩʢʠʝ ʙʦʨʝʘʣʴʥʳʝ ʤʝʟʦʵʚʪʨʦʬʥʳʝ ʚʠʜʳ 

(Aconitum septentrionale, Ligularia sibirica) ʠʟ ʩʦʩʪʘʚʘ ʙʝʪʫʣʷʨʥʦʛʦ 

ʬʣʦʨʦʮʝʥʦʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʂʣʝʦʧʦʚ, 1941; ʂʘʤʝʣʠʥ ʠ ʜʨ., 1999). 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʚʘʨʠʘʥʪ ʜʠʬʬʝʨʝʥʮʠʨʫʝʪʩʷ ʧʦ ʦʪʩʫʪʩʪʚʠʶ ʠʣʠ 

ʨʝʜʢʦʩʪʠ ʚʠʜʦʚ, ʩʚʦʡʩʪʚʝʥʥʳʭ ʚʩʝʤ ʦʩʪʘʣʴʥʳʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ 

ʩʠʥʪʘʢʩʦʥʘʤ, ʘ ʪʘʢʞʝ ʙʦʣʦʪʥʦ-ʢʣʶʯʝʚʳʤ ʩʦʩʥʷʢʘʤ (ʂʫʯʝʨʦʚ, 2019) ʠ 

ʙʝʨʝʟʥʷʢʘʤ: Pinus sylvestris, Juniperus communis s.l., Equisetum palustre, 

Geum rivale, Plagiomnium ellipticum, Rhizomnium pseudopunctatum, 

ʪʘʢʞʝ Rubus saxatilis ʠ Luzula pilosa. ʅʝʭʘʨʘʢʪʝʨʥʳ ʠ ʚʠʜʳ ʠʟ ʛʨʫʧʧʳ 

Pyrola rotundifoliaïP. minor. 

ɽʣʴʥʠʢʠ ʪʠʧʠʯʥʦʛʦ ʚʘʨʠʘʥʪʘ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʪʤʝʯʝʥʳ 

ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ ʈʝʩʧʫʙʣʠʢʠ ʂʦʤʠ. ɺ ʢʨʘʡʥʝʩʝʚʝʨʥʦʡ ʪʘʡʛʝ ʦʥʠ 

ʠʟʚʝʩʪʥʳ ʩ ʨ. ʂʦʞʠʤ, ʚ ʶʞʥʦʡ ʧʦʣʦʩʝ ʩʝʚʝʨʥʦʡ ʪʘʡʛʠ ï ʩ ʧʨʘʚʦʙʝʨʝʞʴʷ 

ʨ. ʑʫʛʦʨ ʥʘʧʨʦʪʠʚ ʛ. ʊʝʣʴʧʦʩ-ʀʟ (P. menyanthoso-sphagnosum), ʘ ʪʘʢʞʝ 

ʩ ʚʦʜʦʨʘʟʜʝʣʘ ʚ 140 ʢʤ ʦʪ ʫʩʪʴʷ ʨ. ɸʡʶʚʳ (P. calamagrostioso-

filipenduloso-sphagnosum). ɹʦʣʴʰʝ ʚʩʝʛʦ ʦʧʠʩʘʥʠʡ ʩʜʝʣʘʥʦ ʚ ʩʨʝʜʥʝʡ 

ʪʘʡʛʝ. ɿʜʝʩʴ ʝʣʴʥʠʢʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚʘʨʠʘʥʪʘ ʦʪʤʝʯʝʥʳ ʥʘ 

ʤʝʞʜʫʨʝʯʴʷʭ ɺʠʰʝʨʳ, ʉʠʤʚʳ ʠ ɺʝʩʣʷʥʳ (P. caespitosi-caricoso-herbo-

sphagnosum), ɺʳʯʝʛʜʳ, ʉʳʩʦʣʳ ʠ ʃʫʟʳ (P. mixto-herboso-sphagnosum) 

ʠ ʚ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʉʝʚʝʨʥʦʡ ʂʝʣʴʪʤʳ (P. caricoso-herbo-hypno-

sphagnosum (ʖʜʠʥ, 1948; ʄʘʨʪʳʥʝʥʢʦ, 1999)). ɺ ʧʨʝʜʛʦʨʴʷʭ 

ʉʝʚʝʨʥʦʛʦ ʋʨʘʣʘ ʦʥʠ ʦʧʠʩʘʥʳ ʪʘʢʞʝ ʥʘ ɺʝʨʭʥʝʡ ʇʝʯʦʨʝ ʥʠʞʝ ʫʩʪʴʷ 

ʨ. ɹʦʣʴʰʦʡ ʐʠʞʠʤ, ʥʘʧʨʦʪʠʚ ʚʳʭʦʜʘ ʢ ʨʝʢʝ ʛʨʷʜʳ ɺʳʩʦʢʘʷ ʇʘʨʤʘ. 
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Var. Salix phylicifolia (ʪʘʙʣ. 1, ʨʠʩ. 1: ˉ 5) ï ʠʚʥʷʢʦʚʳʡ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʳʡ ʚʘʨʠʘʥʪ ʩ ʘʨʝʘʣʦʤ ʢ ʩʝʚʝʨʫ ʦʪ ʪʘʢʦʚʦʛʦ ʟʘʧʘʜʥʦʛʦ ʚʘʨʠʘʥʪʘ 

ʝʣʴʥʠʢʦʚ ʛʦʨʮʦʚʦ-ʚʘʭʪʦʚʳʭ (ʨʠʩ. 1). ʉʦʦʙʱʝʩʪʚʘ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦ 

ʙʝʨʝʛʘʤ ʨʫʯʴʝʚ ʠʣʠ ʚʜʦʣʴ ʧʨʦʪʦʢ ʤʝʞʜʫ ʙʦʣʦʪʘʤʠ. ʇʦʯʚʳ ʧʝʩʯʘʥʳʝ, 

ʱʝʙʥʠʩʪʳʝ ʠʣʠ ʠʣʠʩʪʳʝ, ʨʘʟʚʠʚʘʶʪʩʷ ʥʘ ʩʠʣʠʢʘʪʘʭ ʣʠʙʦ ʛʠʧʩʘʭ. 

ʄʦʱʥʦʩʪʴ ʪʦʨʬʘ 50ï140 ʩʤ. ʅʘʥʦʨʝʣʴʝʬ ʚʳʨʦʚʥʝʥʥʳʡ: ʚʳʩʦʪʘ ʢʦʯʝʢ 

ʥʝ ʙʦʣʝʝ 15 ʩʤ, ʟʘʧʘʜʠʥ ʥʝʪ. 

ɺʳʩʦʪʘ 1-ʛʦ ʷʨʫʩʘ ʜʨʝʚʦʩʪʦʷ ï ʢʘʢ ʫ ʘʩʩʦʮʠʘʮʠʠ ʚ ʮʝʣʦʤ, 

ʧʦʜʨʦʩʪʘ ï ʩʢʦʨʝʝ ʚʳʰʝ, ʯʝʤ ʚ ʮʝʣʦʤ ʧʦ ʘʩʩʦʮʠʘʮʠʠ (ʚʠʜʠʤʦ, 

ʩʣʫʯʘʡʥʦ). ʇʨʠʤʝʩʴ Betula pubescens s.l. ʢ Picea abies s.l. ʜʦʩʪʠʛʘʝʪ 

ʧʦʯʪʠ ʧʦʣʦʚʠʥʳ ʧʦ ʩʦʩʪʘʚʫ 1-ʛʦ ʷʨʫʩʘ, Pinus sylvestris ïʥʝʟʥʘʯʠʪʝʣʴʥʘ. 

2-ʡ ʷʨʫʩ ʜʨʝʚʦʩʪʦʷ ʧʨʝʜʩʪʘʚʣʝʥ ʣʠʰʴ ʚ ʦʪʜʝʣʴʥʳʭ ʦʧʠʩʘʥʠʷʭ. ɹʦʥʠʪʝʪ 

ʚ ʢʘʨʝʣʴʩʢʠʭ ʩʦʦʙʱʝʩʪʚʘʭ IV, ʥʘ ʛʠʧʩʘʭ ɹʝʣʦʤʦʨʩʢʦ-ʂʫʣʦʡʩʢʦʛʦ ʧʣʘʪʦ 

ʩʢʦʨʝʝ V. ɺ ʧʦʜʣʝʩʢʝ ʧʦʷʚʣʷʶʪʩʷ Salix phylicifolia, ʘ ʪʘʢʞʝ ï ʚʥʦʚʴ ï 

Juniperus communis s.l. ʠ Alnus incana; ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʩʯʝʟʘʝʪ Rosa 

acicularis. ʅʘ ʧʨʠʩʪʚʦʣʴʥʳʭ ʧʦʚʳʰʝʥʠʷʭ ʚʦʟʨʘʩʪʘʝʪ ʇʇ Rubus 

chamaemorus, ʦʪʯʘʩʪʠ ʪʘʢʞʝ Vaccinium vitis-idaea, ʧʦʷʚʣʷʝʪʩʷ 

Chamaepericlymenum suecicum; ʧʨʦʯʠʝ ʚʠʜʳ ʤʘʣʦʦʙʠʣʴʥʳ. ɺ ʪʨʘʚʷʥʦʤ 

ʷʨʫʩʝ ʢʦʚʨʦʚ ʫ Menyanthes trifoliata ʠ Filipendula ulmaria ʥʝʪ 

ʚʳʨʘʞʝʥʥʳʭ ʩʧʫʪʥʠʢʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʨʝʞʠʚʘʝʪʩʷ 

Calamagrostis purpurea s.l. ʠ ʠʩʯʝʟʘʝʪ Carex cespitosa, ʟʘʤʝʱʘʷʩʴ ʥʝ 

ʩʪʦʣʴ ʦʙʠʣʴʥʦʡ C. juncella. ɺ ʟʘʧʘʜʠʥʘʭ ʢ Comarum palustre ʠ 

Equisetum fluviatile ʜʦʙʘʚʣʷʝʪʩʷ E. palustre. ɺ ʩʦʩʪʘʚʝ ʤʦʭʦʚʳʭ ʢʦʚʨʦʚ ʚ 

ʧʨʠʤʝʩʠ ʢ Sphagnum warnstorfii ʩʥʦʚʘ ʚʩʪʨʝʯʘʶʪʩʷ Plagiomnium 

ellipticum ʠ Rhizomnium pseudopunctatum, ʜʦʙʘʚʣʷʝʪʩʷ ʪʘʢʞʝ 

Rhytidiadelphus subpinnatus. 

çʗʜʨʦè ʜʝʪʝʨʤʠʥʘʥʪʥʦʡ ʛʨʫʧʧʳ ʚʘʨʠʘʥʪʘ ʩʦʩʪʘʚʣʷʶʪ 

ʛʠʧʦʘʨʢʪʠʯʝʩʢʠʝ (Chamaepericlymenum suecicum) ʠ ʛʠʧʦʘʨʢʪʦ-

ʙʦʨʝʘʣʴʥʳʝ (ʚ ʩʤʳʩʣʝ ʄ.ʃ. ʈʘʤʝʥʩʢʦʡ (1983): Salix phylicifolia, 

Lycopodium annotinum s.l. (incl. L. pungens), Listera cordata, Ledum 

palustre, Solidago lapponica (S. virgaurea s.l.)) ʚʠʜʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʮʝʥʦʛʝʥʝʪʠʯʝʩʢʠ ʧʨʝʙʦʨʝʘʣʴʥʳʭ ʮʝʥʦʬʣʦʨ ʩʦʚʨʝʤʝʥʥʦʡ ʉʝʚʝʨʥʦʡ 

ʌʝʥʥʦʩʢʘʥʜʠʠ (ʄʠʥʷʝʚ, 1966; ʌʠʣʠʤʦʥʦʚʘ, ɽʣʦʚʠʯʝʚʘ, 1998; ɽʣʠʥʘ ʠ 

ʜʨ., 2000; ʂʫʯʝʨʦʚ ʠ ʜʨ., 2006). ʉʨʝʜʠ ʵʪʠʭ ʚʠʜʦʚ ʝʩʪʴ ʢʘʢ ʤʝʟʦʪʨʦʬʳ, 

ʪʘʢ ʠ ʦʣʠʛʦʪʨʦʬʳ, ʦʜʥʘʢʦ ʤʝʟʦʵʚʪʨʦʬʳ ʦʪʩʫʪʩʪʚʫʶʪ. ɺ ʩʦʩʪʘʚ ʛʨʫʧʧʳ 

ʚʭʦʜʷʪ ʪʘʢʞʝ ʝʚʨʦʩʠʙʠʨʩʢʠʝ ʙʦʨʝʘʣʴʥʳʝ ʦʣʠʛʦʤʝʟʦʪʨʦʬʳ ʠ ʤʝʟʦʪʨʦʬʳ 

ï Carex globularis ʠ C. juncella, ï ʠ ʮʠʨʢʫʤʙʦʨʝʘʣʴʥʳʡ ʤʝʟʦʪʨʦʬʥʳʡ 

ʤʦʭ Rhytidiadelphus subpinnatus. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʜʣʷ ʚʘʨʠʘʥʪʘ ʥʝʭʘʨʘʢʪʝʨʝʥ ʨʷʜ ʝʚʨʘʟʠʘʪʩʢʠʭ (Rosa 

acicularis, Carex cespitosa, Rubus arcticus) ʠ ʝʚʨʦʧʝʡʩʢʠʭ (Crepis 

paludosa) ʠ ʧʣʶʨʠʨʝʛʠʦʥʘʣʴʥʳʭ (Climacium dendroides) ʚʠʜʦʚ, 

ʩʚʦʡʩʪʚʝʥʥʳʭ ʚʩʝʤ ʧʨʦʯʠʤ ʨʘʩʩʤʦʪʨʝʥʥʳʤ ʩʠʥʪʘʢʩʦʥʘʤ. ʋʯʠʪʳʚʘʷ 

ʤʘʣʦʝ ʯʠʩʣʦ ʦʧʠʩʘʥʠʡ, ʵʪʦ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʩʣʫʯʘʡʥʦʩʪʴ (ʉʘʙʫʨʦʚ, 1972), 
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ʦʩʦʙʝʥʥʦ ʚ ʩʣʫʯʘʝ Rubus arcticus. 

ɽʣʴʥʠʢʠ ʠʚʥʷʢʦʚʦʛʦ ʚʘʨʠʘʥʪʘ ʦʧʠʩʘʥʳ ʪʦʣʴʢʦ ʠʟ ʶʞʥʦʡ ʧʦʣʦʩʳ 

ʧʦʜʟʦʥʳ ʩʝʚʝʨʥʦʡ ʪʘʡʛʠ ʚ ʧʨʝʜʝʣʘʭ ɹʝʣʦʤʦʨʩʢʦʡ ʂʘʨʝʣʠʠ (ʥʘ 

ʩʠʣʠʢʘʪʘʭ), ɹʝʣʦʤʦʨʩʢʦ-ʂʫʣʦʡʩʢʦʛʦ ʧʣʘʪʦ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ 

ʇʠʥʝʞʴʷ (ʥʘ ʵʚʪʨʦʬʥʳʭ ʪʦʨʬʷʥʠʢʘʭ ʧʦʚʝʨʭ ʛʠʧʩʦʚ). ɺ ʧʦʩʣʝʜʥʝʤ 

ʩʣʫʯʘʝ ʦʥʠ ʧʨʠʚʦʜʷʪʩʷ ʠʟ ʂʘʨʧʦʛʦʨʩʢʦʛʦ ʠ ʂʝʣʜʠʥʩʢʦ-ʇʦʣʪʠʥʩʢʦʛʦ 

ʣʘʥʜʰʘʬʪʦʚ ʢʘʢ P. menyanthosum c ʜʨʝʚʦʩʪʦʷʤʠ VïVa ʙʦʥʠʪʝʪʘ. 

ʀʥʦʛʜʘ ʚ ʥʠʭ ʥʘʙʣʶʜʘʶʪʩʷ Calla palustris ʠ Cirsium heterophyllum 

(ʉʘʙʫʨʦʚ, 1972). 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʘʤʢʘʭ ʘʩʩʦʮʠʘʮʠʠ ʝʣʴʥʠʢʦʚ ʪʘʚʦʣʛʦʚʦ-

ʚʘʭʪʦʚʳʭ ʩʬʘʛʥʦʚʳʭ ʚ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ ʥʘʤʠ ʚʳʜʝʣʝʥʦ ʪʨʠ 

ʩʫʙʘʩʩʦʮʠʘʮʠʠ, ʜʚʝ ʠʟ ʥʠʭ ʩ ʜʚʫʤʷ ʚʘʨʠʘʥʪʘʤʠ, ʚʩʝʛʦ ʧʷʪʴ 

ʧʦʜʯʠʥʝʥʥʳʭ ʩʠʥʪʘʢʩʦʥʦʚ (ʪʘʙʣ. 1). ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʫʙʘʩʩʦʮʠʘʮʠʡ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʦʧʦʵʜʘʬʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. 

ɽʣʴʥʠʢʠ ʛʦʨʮʦʚʦ-ʚʘʭʪʦʚʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʢʘʨʙʦʥʘʪʥʳʭ 

ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜʘʭ ʣʠʙʦ ʚ ʫʩʣʦʚʠʷʭ ʞʝʩʪʢʦʚʦʜʥʦʛʦ ʢʣʶʯʝʚʦʛʦ 

ʟʘʙʦʣʘʯʠʚʘʥʠʷ, ʪʦʛʜʘ ʢʘʢ ʪʠʧʠʯʥʳʝ ʪʘʚʦʣʛʦʚʦ-ʚʘʭʪʦʚʳʝ ï ʚ ʦʩʥʦʚʥʦʤ 

ʥʘ ʩʠʣʠʢʘʪʥʳʭ ʧʦʨʦʜʘʭ, ʘ ʪʘʚʦʣʛʦʚʦ-ʙʝʣʦʢʨʳʣʴʥʠʢʦʚʳʝ ï ʥʘ ʧʦʨʦʜʘʭ 

ʨʘʟʥʦʛʦ ʩʦʩʪʘʚʘ, ʥʦ ʚʩʝʛʜʘ ʚ ʫʩʣʦʚʠʷʭ ʤʝʟʦʵʚʪʨʦʬʥʦʛʦ ʧʦʜʪʦʧʣʝʥʠʷ 

ʠʣʠ ʜʣʠʪʝʣʴʥʦ-ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʟʘʪʦʧʣʝʥʠʷ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ʚ ʙ·ʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ 

ʤʘʢʨʦʢʣʠʤʘʪʘ (ʪʘʙʣ. 2). ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʚʥʷʢʦʚʦʛʦ ʚʘʨʠʘʥʪʘ 

ʪʠʧʠʯʥʦʡ ʪʘʚʦʣʛʦʚʦ-ʚʘʭʪʦʚʦʡ ʩʫʙʘʩʩʦʮʠʘʮʠʠ ʦʛʨʘʥʠʯʝʥʦ ʩʝʚʝʨʥʦʡ 

ʪʘʡʛʦʡ. ʉʦʦʙʱʝʩʪʚʘ ʪʠʧʠʯʥʦʛʦ ʚʘʨʠʘʥʪʘ ʜʘʥʥʦʡ ʩʫʙʘʩʩʦʮʠʘʮʠʠ ʠ 

ʚʳʩʦʢʦʪʨʘʚʥʦʛʦ (ʚʦʩʪʦʯʥʦʛʦ) ʚʘʨʠʘʥʪʘ ʛʦʨʮʦʚʦʡ ʩʫʙʘʩʩʦʮʠʘʮʠʠ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʩʝʚʝʨʥʦʡ ʠ ʩʨʝʜʥʝʡ ʪʘʡʛʝ, ʢʦʯʢʘʨʥʦʦʩʦʢʦʚʦʛʦ 

(ʟʘʧʘʜʥʦʛʦ) ʚʘʨʠʘʥʪʘ ʧʦʩʣʝʜʥʝʡ ï ʚ ʩʨʝʜʥʝʡ ʠ ʶʞʥʦʡ ʪʘʡʛʝ. ɽʣʴʥʠʢʠ 

ʪʘʚʦʣʛʦʚʦ-ʙʝʣʦʢʨʳʣʴʥʠʢʦʚʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʦʪ ʶʞʥʦʡ ʧʦʣʦʩʳ ʧʦʜʟʦʥʳ 

ʩʝʚʝʨʥʦʡ ʪʘʡʛʠ ʜʦ ʧʦʜʪʘʡʛʠ. 

ɹʦʣʝʝ ʶʞʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʩʫʙʘʩʩʦʮʠʘʮʠʠ ʠ ʚʘʨʠʘʥʪʳ ʚ 

ʦʩʥʦʚʥʦʤ ʷʚʣʷʶʪʩʷ ʠ ʙʦʣʝʝ ʟʘʧʘʜʥʳʤʠ, ʩʫʙʦʢʝʘʥʠʯʝʩʢʠʤʠ, ʩʦ 

ʩʚʦʡʩʪʚʝʥʥʳʤʠ ʠʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷʤ ʟʥʘʯʝʥʠʷʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʂʦʥʨʘʜʘ K < 40. ʉʫʙʦʢʝʘʥʠʯʝʩʢʠʤ, ʦʜʥʘʢʦ, ʦʢʘʟʳʚʘʝʪʩʷ ʠ 

ʩʝʚʝʨʦʪʘʝʞʥʳʡ ʠʚʥʷʢʦʚʳʡ ʚʘʨʠʘʥʪ ʪʠʧʠʯʥʦʡ ʩʫʙʘʩʩʦʮʠʘʮʠʠ. 

ɺʘʨʠʘʥʪʳ, ʦʙʦʛʘʱʝʥʥʳʝ ʚʳʩʦʢʦʪʨʘʚʴʝʤ ʙʝʪʫʣʷʨʥʦʛʦ ʬʣʦʨʦʵʣʝʤʝʥʪʘ, 

ʟʘʢʦʥʦʤʝʨʥʦ ʦʢʘʟʳʚʘʶʪʩʷ ʚʦʩʪʦʯʥʳʤʠ, ʩʫʙʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤʠ (K > 40 

(ʪʘʙʣ. 2)). 

 
ɸʚʪʦʨʳ ʧʨʠʟʥʘʪʝʣʴʥʳ ʢ.ʙ.ʥ. ʄ.ɸ. ɹʦʡʯʫʢ, ʢ.ʙ.ʥ. ɸ.ʀ. ʄʘʢʩʠʤʦʚʫ (ʀɹ 

ʂʘʨʅʎ ʈɸʅ), ʢ.ʙ.ʥ. ɽ.ʖ. ʏʫʨʘʢʦʚʦʡ (ʌʀʎʂʀɸ ʈɸʅ) ʠ ɸ.ɻ. ɹʝʟʛʦʜʦʚʫ (ɸʆ 

çʂʘʤʅʀʀʂʀɻʉè) ʟʘ ʦʧʨʝʜʝʣʝʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʩʙʦʨʦʚ ʤʭʦʚ. 
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MESOEUTROPHIC MEADOWSWEET -TREFOIL PEATMOSS 

SPRUCE FORESTS OF EUROPEAN RUSSIA 

 

I.B. Kucherov
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, S.A. Kutenkov
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1
Komarov Botanical Institute RAS, Saint-Petersburg 

2
Institute of Biology, Karelian Research Centre RAS, Petrozavodsk 

3
Institute of North Industrial Ecology Problems, Kola Science Centre RAS, Apatity 

 

Mesoeutrophic peatmoss spruce forests, dominated by Picea abies s.l., 

Menyanthes trifoliata, Filipendula ulmaria s.l., and Sphagnum warnstorfii, 

have been classified in boreal-forest European Russia using the dominant-

determinant approach to vegetation. The data set involves 67 relev®s made 

by the authors in 1996ï2019 or taken from the published sources. 

3 subassociations, 2 of them both with the 2 variants, are recognized within 

the association Piceetum warnstorfii-sphagnoso-filipenduloso-

menyanthosum (see Table 1). The subassociation diversity is controlled by 

edaphic factors. Forests of subass. bistortosum majoris where Menyanthes 

trifoliata is accompanied by Bistorta major are usually formed on deep peat 

over limestone bedrock or under hardwater spring paludification. On the 

other hand, forests of subass. typicum grow on shallow peat over silicate 

bedrock, and those of subass. callosum palustris, where Menyanthes 

trifoliata is being mainly replaced by Calla palustris, occur under 

mesoeutrophic inundation or long-periodical flooding. Variants of the first 

two subassociations are being controlled by climate continentality and 

(partly) summer warmth supply in their distribution. 

Keywords: spruce mires, mesoeutrophic paludification, limestone, 

continentality, classification of vegetation, boreal-forest zone, European 

Russia. 
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ʅɽʂʆʊʆʈʓʍ ʇʆʃɽʄʆʍʆʈʆɺ ɺ ʊɺɽʈʉʂʆʁ ʆɹʃɸʉʊʀ
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1
,  

ʉ.ɸ. ʀʚʘʥʦʚʘ
1
, ɽ.ɸ. ɸʥʜʨʝʝʚʘ

1 

1
ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʊʚʝʨʴ 

2
ʄɹʆʋ ʉʆʐ  ̄3, ʧʦʩ. ʈʝʜʢʠʥʦ (ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ) 

 

ɺʳʷʩʥʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʪʫʨʘʣʠʟʘʮʠʠ 18 ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ-ʧʦʣʝʤʦʭʦʨʦʚ 

ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʪʠʭ ʚʠʜʦʚ ʚ 

ʦʩʥʦʚʥʳʭ ʨʘʡʦʥʘʭ ʙʳʚʰʝʛʦ ʈʞʝʚʩʢʦ-ɺʷʟʝʤʩʢʦʛʦ ʧʣʘʮʜʘʨʤʘ, ʢʦʪʦʨʳʡ 

ʙʳʣ ʢʣʶʯʝʚʳʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʦʙʲʝʢʪʦʤ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ 

ʚʦʡʥʳ. ʉʧʝʮʠʬʠʢʘ ʙʠʦʪʦʧʦʚ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʩ ʫʯʝʪʦʤ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʚʠʜʦʚ ʧʦʣʝʤʦʭʦʨʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʛʨʘʣʴʥʦʡ ʦʮʝʥʢʠ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʢʦʣʦʛʠʠ, ʮʝʥʦʪʠʯʝʩʢʦʡ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʦʧʨʝʜʝʣʝʥʳ ʛʨʫʧʧʳ ʚʠʜʦʚ 

ʧʦ ʩʪʝʧʝʥʠ ʥʘʪʫʨʘʣʠʟʘʮʠʠ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʦʥʠʪʦʨʠʥʛ 

ʜʠʥʘʤʠʢʠ ʜʘʣʴʥʝʡʰʝʡ ʥʘʪʫʨʘʣʠʟʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʣʝʤʦʭʦʨʳ, ʘʜʚʝʥʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ, ʥʘʪʫʨʘʣʠʟʘʮʠʷ, 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʥʚʘʟʠʠ, ʠʥʚʘʟʠʦʥʥʘʷ ʙʠʦʣʦʛʠʷ, ʵʢʦʣʦʛʠʷ, ʊʚʝʨʩʢʘʷ 

ʦʙʣʘʩʪʴ, ɺʝʣʠʢʘʷ ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʚʦʡʥʘ, ʈʞʝʚʩʢʘʷ ʙʠʪʚʘ. 

 

ɺʚʝʜʝʥʠʝ. ʇʦʣʝʤʦʭʦʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʯʝʥʴ ʦʨʠʛʠʥʘʣʴʥʳʡ ʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʡ ʦʙʲʝʢʪ ʠʥʚʘʟʠʦʥʥʦʡ ʙʠʦʣʦʛʠʠ (ʈʝʰʝʪʥʠʢʦʚʘ 

ʠ ʜʨ., 2021; Tokhtar et al., 2021; Vinogradova et al., 2021). ʈʝʟʫʣʴʪʘʪʳ 

ʧʨʦʚʦʜʠʤʳʭ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʩʪʨʦ ʨʘʩʰʠʨʷʶʪ 

ʩʧʝʢʪʨ ʧʨʦʙʣʝʤ ʠ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʣʝʤʦʭʦʨʥʳʤʠ ʟʘʥʦʩʘʤʠ 

(ʉʝʥʥʠʢʦʚ, 2012; ʈʝʰʝʪʥʠʢʦʚʘ, 2015; Alm, 2015; Wearn, 2016; 

ʈʝʰʝʪʥʠʢʦʚʘ ʠ ʜʨ., 2018, 2019, 2020, 2021; ʅʦʪʦʚ ɸ., ʅʦʪʦʚ ɺ., 2019; 

ʅʦʪʦʚ ʠ ʜʨ., 2019ʘ, 2020ʘ, ʚ, ʛ; ʇʝʪʫʭʦʚʘ ʠ ʜʨ., 2021). ɺʩʝ ʵʪʦ ʧʦʟʚʦʣʷʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʘʥʘʣʠʟ ʨʘʟʥʳʭ ʘʩʧʝʢʪʦʚ ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ-

ʧʦʣʝʤʦʭʦʨʦʚ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʠʟʫʯʝʥʠʷ ʬʠʪʦʠʥʚʘʟʠʡ (Tokhtar et al., 2021; Vinogradova et al., 2021). 

ɽʛʦ ʢʣʶʯʝʚʘʷ ʟʘʜʘʯʘ ï ʨʘʟʨʘʙʦʪʢʘ ʧʦʜʭʦʜʦʚ ʢ ʚʳʷʩʥʝʥʠʶ ʜʠʥʘʤʠʢʠ 

ʥʘʪʫʨʘʣʠʟʘʮʠʠ. ɼʣʷ ʝʝ ʨʝʰʝʥʠʷ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʦʣʝʤʦʭʦʨʘʤ ʥʫʞʥʳ 

ʩʧʝʮʠʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʢʨʫʧʥʳʭ ʤʦʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. 
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ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʦʩʦʙʝʥʥʦ ʠʥʪʝʨʝʩʥʘ ʊʚʝʨʩʢʘʷ (ʙʳʚʰʘʷ 

ʂʘʣʠʥʠʥʩʢʘʷ) ʦʙʣʘʩʪʴ. ʂ ʝʝ ʪʝʨʨʠʪʦʨʠʠ ʙʳʣʠ ʧʨʠʫʨʦʯʝʥʳ ʦʩʥʦʚʥʳʝ 

ʨʘʡʦʥʳ ʈʞʝʚʩʢʦ-ɺʷʟʝʤʩʢʦʛʦ ʧʣʘʮʜʘʨʤʘ, ʢʦʪʦʨʳʡ ʩʪʘʣ ʢʣʶʯʝʚʳʤ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʦʙʲʝʢʪʦʤ ʚ ʧʝʨʠʦʜ ʨʝʘʣʠʟʘʮʠʠ ʥʘʩʪʫʧʘʪʝʣʴʥʳʭ 

ʦʧʝʨʘʮʠʡ ʈʞʝʚʩʢʦʡ ʙʠʪʚʳ (1942ï1943 ʛʛ.) (ʉʘʥʜʘʣʦʚ, 1960; ʀʩʪʦʨʠʷé, 

1976; ɻʝʨʘʩʠʤʦʚʘ, 2007, 2016; ʄʷʛʢʦʚ, 2013; ʂʘʣʘʰʥʠʢʦʚ, 2018). 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʦʢʢʫʧʘʮʠʷ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʣʦʩʩʘʣʴʥʳʭ ʩʠʣ 

ʥʝʤʝʮʢʦʡ ʘʨʤʠʠ, ʤʘʩʰʪʘʙʥʳʝ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ 

ʜʦʨʦʛ, ʘʢʪʠʚʥʳʝ ʙʦʝʚʳʝ ʜʝʡʩʪʚʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʤʘʩʩʦʚʦʤʫ ʟʘʥʦʩʫ 

ʩʝʤʷʥ ʯʫʞʝʨʦʜʥʳʭ ʨʘʩʪʝʥʠʡ. ʅʝʢʦʪʦʨʳʝ ʧʦʣʝʤʦʭʦʨʳ ʩʦʭʨʘʥʠʣʠʩʴ ʜʦ 

ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʠ ʠʛʨʘʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʫʶ ʨʦʣʴ 

ʚ ʩʦʦʙʱʝʩʪʚʘʭ (ʅʦʪʦʚ ʠ ʜʨ., 2019ʘ, ʙ; 2020ʘïʚ, 2021ʙ, ʚ; ʈʝʰʝʪʥʠʢʦʚʘ ʠ 

ʜʨ., 2021). ɸʢʪʫʘʣʴʥʘ ʨʘʟʨʘʙʦʪʢʘ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ ʠʥʚʘʟʠʦʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʵʪʠʭ ʚʠʜʦʚ, ʘ ʪʘʢʞʝ ʚʳʷʩʥʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʘʥʘʣʠʟ ʩʪʝʧʝʥʠ ʥʘʪʫʨʘʣʠʟʘʮʠʠ ʥʝʢʦʪʦʨʳʭ 

ʧʦʣʝʤʦʭʦʨʦʚ ʚ ʨʘʡʦʥʘʭ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʪʦʨʳʭ 

ʙʳʣʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ ʈʞʝʚʩʢʦ-ɺʷʟʝʤʩʢʦʛʦ ʧʣʘʮʜʘʨʤʘ. 

ʄʝʪʦʜʠʢʘ. ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ 2018ï2021 ʛʛ. ʚ 

ɿʫʙʮʦʚʩʢʦʤ, ʆʣʝʥʠʥʩʢʦʤ ʠ ʈʞʝʚʩʢʦʤ ʨʘʡʦʥʘʭ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʦ 

ʚʨʝʤʷ ʚʦʡʥʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤʠ ʝʜʠʥʠʮʘʤʠ ʙʳʣʠ 

ʄʦʣʦʜʦʪʫʜʩʢʠʡ ʠ ʇʦʛʦʨʝʣʴʩʢʠʡ ʨʘʡʦʥʳ, ʥʦ ʧʦʟʜʥʝʝ ʠʭ ʚʢʣʶʯʠʣʠ ʚ 

ʩʦʩʪʘʚ ʆʣʝʥʠʥʩʢʦʛʦ ʠ ɿʫʙʮʦʚʩʢʦʛʦ. ʅʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʤʦʜʝʣʴʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʦʢʢʫʧʘʮʠʷ ʧʨʦʜʦʣʞʘʣʘʩʴ ʦʢʦʣʦ 17 ʤʝʩʷʮʝʚ ï ʩ ʦʢʪʷʙʨʷ 

1941 ʧʦ ʤʘʨʪ 1943 ʛʛ. (ʊʚʝʨʩʢʠʝé, 2001), ʚ 1942ï1943 ʛʛ. ʨʝʘʣʠʟʦʚʘʥʳ 

ʤʘʩʰʪʘʙʥʳʝ ʥʘʩʪʫʧʘʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ (ʉʘʥʜʘʣʦʚ, 1960; ʀʩʪʦʨʠʷ é, 

1976; ɻʝʨʘʩʠʤʦʚʘ, 2007, 2016; ʄʷʛʢʦʚ, 2013). ʆʥʠ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʣʠʢʚʠʜʘʮʠʶ ʈʞʝʚʩʢʦ-ɺʷʟʝʤʩʢʦʛʦ ʧʣʘʮʜʘʨʤʘ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʛʦ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʣʠʩʴ ʛʣʘʚʥʳʝ ʩʠʣʳ ʚʝʨʤʘʭʪʘ, ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʠʤʝʶʱʠʝʩʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʠ ʘʚʪʦʜʦʨʦʞʥʳʝ ʤʘʛʠʩʪʨʘʣʠ, ʩʪʨʦʠʣʠʩʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʫʪʠ, ʚʝʣʠʩʴ ʟʘʪʷʞʥʳʝ ʠ ʢʨʦʚʦʧʨʦʣʠʪʥʳʝ ʙʦʠ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʧʦʜʚʝʨʛʣʘʩʴ ʩʠʣʴʥʳʤ ʨʘʟʨʫʰʝʥʠʷʤ. 

ʆʥʠ ʩʫʱʝʩʪʚʝʥʥʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʠ ʣʘʥʜʰʘʬʪʳ. ʄʥʦʛʠʝ ʥʘʩʝʣʝʥʥʳʝ 

ʧʫʥʢʪʳ ʙʳʣʠ ʫʥʠʯʪʦʞʝʥʳ ʠ ʧʦʩʣʝ ʚʦʡʥʳ ʥʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʠʩʴ. 

ɿʘʙʨʦʰʝʥʥʳʝ ʠ ʟʘʨʦʩʰʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʣʝʩʦʤ ʫʯʘʩʪʢʠ ʦʩʪʘʣʠʩʴ ʚ 

ʆʣʝʥʠʥʩʢʦʤ, ʈʞʝʚʩʢʦʤ ʠ ɿʫʙʮʦʚʩʢʦʤ ʨʘʡʦʥʘʭ (ʅʦʪʦʚ ʠ ʜʨ., 2019ʙ, 

2020ʙ, ʚ). ʆʢʦʣʦ ʦʪʩʪʨʦʝʥʥʳʭ ʟʘʥʦʚʦ ʜʝʨʝʚʝʥʴ ʠ ʧʦʩʝʣʢʦʚ ʣʘʥʜʰʘʬʪʳ 

ʚʦʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʚ ʭʦʜʝ ʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʦʩʚʦʝʥʠʷ. ɺ ʮʝʣʦʤ ʥʘ ʤʦʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʦʙʣʘʜʘʶʪ ʚʪʦʨʠʯʥʳʝ 

ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ, ʤʥʦʛʦ ʩʳʨʳʭ ʩʝʨʦʦʣʴʰʘʥʠʢʦʚ, ʥʠʟʠʥʥʳʭ 

ʙʦʣʦʪ, ʟʘʨʘʩʪʘʶʱʠʭ ʟʘʣʝʞʝʡ ʠ ʧʫʩʪʦʰʝʡ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʧʦʣʝʤʦʭʦʨʦʚ ʚ 

ʧʦʜʦʙʥʳʭ ʙʠʦʪʦʧʘʭ ʯʘʩʪʦ ʙʳʚʘʝʪ ʥʠʟʢʦʡ (ʑʝʨʙʘʢʦʚ, ʈʝʰʝʪʥʠʢʦʚʘ, 

2017; ʈʝʰʝʪʥʠʢʦʚʘ ʠ ʜʨ., 2021). 
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ʈʠʩ. 1. ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʧʦʣʝʤʦʭʦʨʦʚ ʚ ʨʘʡʦʥʘʭ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ 
ʈʞʝʚʩʢʦʡ ʙʠʪʚʳ (1942ï1943 ʛʛ.): 

ʂʊ ï ʢʣʶʯʝʚʘʷ ʪʝʨʨʠʪʦʨʠʷ; ʂʊ 4 ï ʄʦʩʪʦʚʘʷ; ʂʊ 3 ï ʆʣʝʥʠʥʦ ï ʏʝʨʪʦʣʠʥʦ;  
ʂʊ 2 ï ʈʦʞʜʝʩʪʚʝʥʦ ï ʄʦʥʯʘʣʦʚʦ; ʂʊ 1 ï ʧʣ. 208 ʢʤ ï ʈʝʚʷʢʠʥʦ;  

ʨʦʤʙ ï Heracleum sphondylium; ʢʨʫʛ ï Pimpinella major; ʟʚʝʟʜʘ ï Primula elatior; 
ʪʨʝʫʛʦʣʴʥʠʢ ï Ptarmica vulgaris; ʢʦʥʪʫʨ ï ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʠʜʦʚ ʧʦʣʝʤʦʭʦʨʦʚ 

 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠ ʩʙʦʨʝ ʤʘʪʝʨʠʘʣʦʚ ʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠ 

ʥʘʪʫʨʘʣʠʟʘʮʠʠ ʧʦʣʝʤʦʭʦʨʦʚ ʤ  rʫʜʝʣʷʣʠ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʣʷ 

ʠʭ ʩʦʭʨʘʥʝʥʠʷ ʫʯʘʩʪʢʘʤ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʤʠ ʦʙʲʝʢʪʘʤʠ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʪʘʢʠʭ ʫʯʘʩʪʢʦʚ ʧʨʠʫʨʦʯʝʥʘ ʢ 

ʦʩʥʦʚʥʳʤ ʪʨʘʥʩʧʦʨʪʥʳʤ ʤʘʛʠʩʪʨʘʣʷʤ ʚʦʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ï ʄʦʩʢʦʚʩʢʦ-

ɺʠʥʜʘʚʩʢʦʡ ʠ ʈʞʝʚʦ-ɺʷʟʝʤʩʢʦʡ ʞʝʣʝʟʥʳʤ ʜʦʨʦʛʘʤ, ɿʫʙʮʦʚʩʢʦʤʫ ʠ 

ɹʝʣʴʩʢʦ-ʈʞʝʚʩʢʦʤʫ ʪʨʘʢʪʘʤʠ (ʨʠʩ. 1). ʏʝʨʝʟ ʥʠʭ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩʚʷʟʴ 

ʩ ʙʦʣʴʰʠʥʩʪʚʦʤ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʚʦʝʥʥʳʭ ʦʙʲʝʢʪʦʚ (ʂʘʨʪʘé, 

1935ï1940; RuÇlandé, 1942; Osteuropaé, 1943a, b; ʉʅʄé, 2011ʘ, ʙ; 

ʅʦʪʦʚ ʠ ʜʨ., 2019ʙ). ɺ 1942 ʛ. ʚʦʡʩʢʘʤʠ ʚʝʨʤʘʭʪʘ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʚʝʪʢʘ 

ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʈʦʞʜʝʩʪʚʝʥʦ ï ʄʝʜʚʝʜʝʚʦ ï ʄʦʥʯʘʣʦʚʦ. ʆʥʘ ʩʚʷʟʘʣʘ 

ʈʞʝʚʦ-ɺʷʟʝʤʩʢʫʶ ʤʘʛʠʩʪʨʘʣʴ ʩʦ ʩʪʘʥʮʠʝʡ ʄʦʥʯʘʣʦʚʦ (ʨʠʩ. 1, ʂʊ 2), 

ʨʷʜʦʤ ʩ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʢʨʫʧʥʳʝ ʢʦʤʧʣʝʢʩʳ ʚʦʝʥʥʳʭ ʩʢʣʘʜʦʚ 

(Osteuropaé, 1943b; ɻʝʨʘʩʠʤʦʚʘ, 2016; ʂʘʣʘʰʥʠʢʦʚ, 2018). 
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ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʤʦʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʢʦʣʦ 6,5 ʪʳʩʷʯ ʢʤ
2
. ʅʘ 

ʥʝʡ ʚʳʷʚʣʝʥʳ ʠ ʠʟʫʯʝʥʳ ʫʯʘʩʪʢʠ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ʧʦʣʝʤʦʭʦʨʦʚ ʩʪʝʧʝʥʴʶ ʩʦʭʨʘʥʥʦʩʪʠ ʧʨʝʞʥʠʭ ʣʘʥʜʰʘʬʪʦʚ ʠ ʦʙʲʝʢʪʦʚ 

ʚʦʝʥʥʦʛʦ ʚʨʝʤʝʥʠ. ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʧʦʣʝʤʦʭʦʨʦʚ ʧʨʠʫʨʦʯʝʥʳ ʢ 72 

ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʘʤ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʧʨʦʞʠʚʘʣʠ 

ʦʢʢʫʧʘʥʪʳ (ʚ ʠʭ ʯʠʩʣʝ ʫʪʨʘʯʝʥʥʳʝ ʠ ʥʝʞʠʣʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʜʝʨʝʚʥʠ), ʢ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʫʯʘʩʪʢʘʤ ʫ ʞʝʣʝʟʥʳʭ, ʛʨʫʥʪʦʚʳʭ ʜʦʨʦʛ, 

ʧʦʜʲʝʟʜʥʳʭ ʧʫʪʝʡ ʢ ʦʢʦʧʘʤ ʠ ʚʦʝʥʥʳʤ ʩʢʣʘʜʘʤ (ʪʘʙʣ. 1, ʨʠʩ. 1). 

ʇʦʣʝʤʦʭʦʨʳ ʦʙʥʘʨʫʞʝʥʳ ʚ ʜʝʨʝʚʥʷʭ ʠ ʧʦʩʝʣʢʘʭ ʩ ʩʦʭʨʘʥʠʚʰʠʤʠʩʷ 

ʩʪʘʨʳʤʠ ʜʦʤʘʤʠ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʧʦʩʪʨʦʡʢʘʤʠ, ʜʦʚʦʝʥʥʳʤʠ 

ʢʘʤʝʥʥʳʤʠ ʟʜʘʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʥʝʤʮʘʤʠ ʚ 

ʢʘʯʝʩʪʚʝ ʢʘʟʘʨʤ, ʛʦʩʧʠʪʘʣʝʡ, ʢʦʥʶʰʝʥ, ʩʢʣʘʜʩʢʠʭ ʧʦʤʝʱʝʥʠʡ (ʅʦʪʦʚ 

ʠ ʜʨ., 2019ʘ, ʙ, 2021ʘ). ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʵʪʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ 

ʧʨʠʤʳʢʘʝʪ ʢ ʜʚʫʤ ʫʯʘʩʪʢʘʤ ʄʦʩʢʦʚʩʢʦ-ɺʠʥʜʘʚʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ: 

ʆʣʝʥʠʥʦ ï ʏʝʨʪʦʣʠʥʦ (ʂʊ 1) ʠ ɿʫʙʮʦʚ ï ʇʦʛʦʨʝʣʦʝ ɻʦʨʦʜʠʱʝ (ʂʊ 1). 

ɺʳʜʝʣʝʥʦ ʯʝʪʳʨʝ ʢʣʶʯʝʚʳʭ ʪʝʨʨʠʪʦʨʠʠ (ʂʊ) ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʯʠʩʣʦʤ ʥʘʭʦʜʦʢ ʧʦʣʝʤʦʭʦʨʦʚ (ʨʠʩ. 1, ʪʘʙʣ. 1). ɼʚʝ ʠʟ ʥʠʭ ʩʚʷʟʘʥʳ ʩ 

ʢʨʫʧʥʳʤʠ ʧʝʨʝʚʘʣʦʯʥʳʤʠ ʧʫʥʢʪʘʤʠ ʦʢʦʣʦ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʞʝʣʝʟʥʳʭ 

ʜʦʨʦʛ. ʅʘ ʂʊ 1 ʪʘʢʦʡ ʧʫʥʢʪ ʨʘʩʧʦʣʘʛʘʣʩʷ ʚ ʤʝʩʪʝ ʧʝʨʝʩʝʯʝʥʠʷ ʩʪʘʨʦʛʦ 

ɿʫʙʮʦʚʩʢʦʛʦ ʪʨʘʢʪʘ ʠ ʄʦʩʢʦʚʩʢʦ-ɺʠʥʜʘʚʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʨʷʜʦʤ 

ʩ ʧʣʘʪʬʦʨʤʦʡ 208 ʢʤ, ʥʘ ʂʊ 2 ï ʫ ʧʣʘʪʬʦʨʤʳ ʈʦʞʜʝʩʪʚʝʥʦ, ʦʢʦʣʦ 

ʢʦʪʦʨʦʡ ʥʘʯʠʥʘʣʘʩʴ ʧʦʩʪʨʦʝʥʥʘʷ ʥʝʤʮʘʤʠ ʚʝʪʢʘ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʢ 

ʩʪʘʥʮʠʠ ʄʦʥʯʘʣʦʚʦ (ʅʦʪʦʚ ʠ ʜʨ., 2019ʙ, 2020ʘïʛ, 2021ʚ). ʂʊ 2 

ʚʢʣʶʯʘʝʪ ʪʘʢʞʝ ʢʨʫʧʥʳʝ ʢʦʤʧʣʝʢʩʳ ʚʦʝʥʥʳʭ ʩʢʣʘʜʦʚ ʦʢʦʣʦ ʩʪʘʥʮʠʠ 

ʄʦʥʯʘʣʦʚʦ (ʅʦʪʦʚ ʠ ʜʨ., 2021ʘ). ʆʥʠ ʚʤʝʩʪʝ ʩ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ 

ʚʝʪʢʦʡ ʠ ʧʝʨʝʚʘʣʦʯʥʳʤ ʧʫʥʢʪʦʤ ʦʢʦʣʦ ʈʦʞʜʝʩʪʚʝʥʦ ʦʙʨʘʟʫʶʪ ʩʘʤʳʡ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʧʦ ʧʣʦʱʘʜʠ ʨʘʡʦʥ ʤʘʩʩʦʚʦʛʦ ʟʘʥʦʩʘ ʩʝʤʷʥ ʧʦʣʝʤʦʭʦʨʦʚ. 

ʇʦʩʣʝ ʚʦʡʥʳ ʜʦʨʦʛʘ ʙʳʣʘ ʜʝʤʦʥʪʠʨʦʚʘʥʘ (ʊʦʧʦʛʨʘʬʠʯʝʩʢʠʝé, 1989; 

ʅʦʪʦʚ ʠ ʜʨ., 2019ʙ), ʘ ʬʨʘʛʤʝʥʪʳ ʝʝ ʥʘʩʳʧʠ ʟʘʨʦʩʣʠ ʚʪʦʨʠʯʥʳʤʠ 

ʣʝʩʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʠ ʢʫʩʪʘʨʥʠʢʘʤʠ (ʅʦʪʦʚ ʠ ʜʨ., 2019ʙ, 2020ʙ). 

ʀʥʪʝʨʝʩʥʳʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦʣʝʤʦʭʦʨʦʚ 

ʷʚʣʷʶʪʩʷ ʝʱʝ ʜʚʘ ʫʯʘʩʪʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʆʣʝʥʠʥʩʢʦʤ ʨʘʡʦʥʝ. 

ʆʜʠʥ ʧʨʠʫʨʦʯʝʥ ʢ ʩʪʘʥʮʠʠ ʄʦʩʪʦʚʘʷ (ʂʊ 4), ʜʨʫʛʦʡ ï ʢ ʜʝʨʝʚʥʝ 

ɹʦʙʨʦʚʢʘ (ʂʊ 3). ʅʘ ʥʠʭ ʦʪʤʝʯʝʥʳ ʨʝʜʢʠʝ ʚʠʜʳ ʧʦʣʝʤʦʭʦʨʦʚ. ʆʢʦʣʦ 

ʄʦʩʪʦʚʦʡ ʥʘ ʫʯʘʩʪʢʝ ʤʝʞʜʫ ʄʦʩʢʦʚʩʢʦ-ɺʠʥʜʘʚʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʦʡ 

ʠ ʛʨʫʥʪʦʚʦʡ ʜʦʨʦʛʦʡ ʢ ʜʝʨʝʚʥʷʤ ɸʨʪʝʤʝʥʢʠ ï ʈʦʛʦʚʦ ʚ ʧʝʨʠʦʜ 

ʦʢʢʫʧʘʮʠʠ ʙʳʣ ʚʘʞʥʳʡ ʧʝʨʝʚʘʣʦʯʥʳʡ ʧʫʥʢʪ (ʅʦʪʦʚ ʠ ʜʨ., 2021ʘ, ʙ). ɺ 

ɹʦʙʨʦʚʢʝ ʩʦʭʨʘʥʠʣʩʷ ʫʩʘʜʝʙʥʳʡ ʧʘʨʢ ʩʝʨʝʜʠʥʳ XIX  ʚ., ʯʝʨʝʟ ʢʦʪʦʨʳʡ 

ʧʨʦʭʦʜʠʣʘ ʜʦʨʦʛʘ ʢ ʨʘʡʦʥʥʦʤʫ ʮʝʥʪʨʫ ʄʦʣʦʜʦʡ ʊʫʜ (ʅʦʪʦʚ ɸ., ʅʦʪʦʚ 

ɺ., 2020ʙ). ʈʷʜʦʤ ʩ ʥʝʡ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʟʘʩʝʣʝʥʥʳʝ ʥʝʤʮʘʤʠ ʜʦʤʘ ʠ 

ʟʜʘʥʠʝ ʰʢʦʣʳ, ʚ ʢʦʪʦʨʦʤ ʨʘʟʤʝʱʘʣʩʷ ʥʝʤʝʮʢʠʡ ʛʦʩʧʠʪʘʣʴ. ʇʦ ʚʩʝʡ 

ʜʝʨʝʚʥʝ ʩʝʡʯʘʩ ʚʩʪʨʝʯʘʝʪʩʷ Primula elatior, ʘ ʚʜʦʣʴ ʜʦʨʦʛʠ ʚʤʝʩʪʝ ʩ 

ʜʨʫʛʠʤʠ ʧʦʣʝʤʦʭʦʨʘʤʠ ʨʘʩʪʝʪ Carex brizoides (ʨʠʩ. 2).  
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ɹʦʣʝʝ ʜʝʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ, 

ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ ʤʘʛʠʩʪʨʘʣʷʤ ʠ ʦʙʲʝʢʪʘʤ 

ʚʦʝʥʥʦʛʦ ʚʨʝʤʝʥʠ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʚʦ 

ʚʨʝʤʷ ʦʢʢʫʧʘʮʠʠ ʫʯʘʩʪʢʘʤ ʄʦʩʢʦʚʩʢʦ-ɺʠʥʜʘʚʩʢʦʡ ʠ ʈʞʝʚʦ-ɺʷʟʝʤʩʢʦʡ 

ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, ʫʪʨʘʯʝʥʥʳʤ ʠʣʠ ʧʦʪʝʨʷʚʰʠʤ ʩʚʦʝ ʟʥʘʯʝʥʠʝ ʧʦʩʣʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʬʝʜʝʨʘʣʴʥʦʡ ʪʨʘʩʩʳ ʄ-9 çɹʘʣʪʠʷè ʬʨʘʛʤʝʥʪʘʤ 

ɿʫʙʮʦʚʩʢʦʛʦ ʠ ɹʝʣʴʩʢʦ-ʈʞʝʚʩʢʦʛʦ ʪʨʘʢʪʦʚ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʩʥʦʚʥʳʤʠ 

ʘʚʪʦʤʦʙʠʣʴʥʳʤʠ ʜʦʨʦʛʘʤʠ ʜʦʚʦʝʥʥʦʛʦ ʧʝʨʠʦʜʘ (ʉʅʄé, 2011ʘ, ʙ). 

ʉʧʝʮʠʘʣʴʥʳʝ ʩʪʘʮʠʦʥʘʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʂʊ 1 ʠ ʂʊ 2 

ʦʢʦʣʦ ʧʣ. 208 ʢʤ, ʘ ʪʘʢʞʝ ʚ ʨʘʡʦʥʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʚʝʪʢʠ ʇʘʧʠʥʦ ï 

ʄʝʜʚʝʜʝʚʦ ï ʄʦʥʯʘʣʦʚʦ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʤʧʣʝʢʩʘ ʚʦʝʥʥʳʭ ʩʢʣʘʜʦʚ 

ʦʢʦʣʦ ʩʪʘʥʮʠʠ ʄʦʥʯʘʣʦʚʦ (ʅʦʪʦʚ ʠ ʜʨ., 2019ʘ, ʙ, 2020ʘïʛ, 2021ʘïʚ). 

ʇʨʠ ʚʳʷʩʥʝʥʠʠ ʭʘʨʘʢʪʝʨʘ ʩʚʷʟʠ ʩʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ, 

ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʫʪʷʤʠ ʠ ʥʘʩʝʣʝʥʥʳʤʠ ʧʫʥʢʪʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʘʨʪʳ 

ʧʝʨʠʦʜʘ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ, ʜʦʚʦʝʥʥʦʛʦ ʠ ʧʦʩʣʝʚʦʝʥʥʦʛʦ 

ʚʨʝʤʝʥʠ (ʊʦʧʦʛʨʘʬʠʯʝʩʢʘʷé, 1853; ʂʘʨʪʘé, 1935ï1940; RuÇlandé, 

1942; Osteuropaé, 1943a, b; ʊʦʧʦʛʨʘʬʠʯʝʩʢʠʝé, 1989; ʅʦʪʦʚ ʠ ʜʨ., 

2019ʙ). ʀʟʫʯʝʥʘ ʣʠʪʝʨʘʪʫʨʘ ʠ ʜʦʢʫʤʝʥʪʘʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦ ʙʦʝʚʳʤ 

ʜʝʡʩʪʚʠʷʤ ʠ ʩʦʙʳʪʠʷʤ ʈʞʝʚʩʢʦʡ ʙʠʪʚʳ (ʉʘʥʜʘʣʦʚ, 1960; ʀʩʪʦʨʠʷé, 

1976; ʊʚʝʨʩʢʠʝé, 2001; ɻʝʨʘʩʠʤʦʚʘ, 2007, 2016; ʄʷʛʢʦʚ, 2013; 

ʂʘʣʘʰʥʠʢʦʚ, 2018 ʠ ʜʨ.). 

ʅʘ ʤʦʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʟʘʢʘʨʪʠʨʦʚʘʥʳ ʚʩʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ 

ʧʦʣʝʤʦʭʦʨʦʚ (954 ʧʫʥʢʪʘ ʤʦʥʠʪʦʨʠʥʛʘ) ʠ ʚʩʝ ʮʝʥʦʧʦʧʫʣʷʮʠʦʥʥʳʝ 

ʣʦʢʫʩʳ ʢʘʞʜʦʛʦ ʤʦʜʝʣʴʥʦʛʦ ʚʠʜʘ (ʚʩʝʛʦ ʙʦʣʝʝ 1500), ʯʪʦ ʧʦʟʚʦʣʠʣʦ 

ʫʪʦʯʥʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫ  ʁ ʩʪʨʫʢʪʫʨʫ ʩʦʦʙʱʝʩʪʚ ʩ ʧʦʣʝʤʦʭʦʨʘʤʠ. 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʦʧʨʝʜʝʣʷʣʠ ʥʘʚʠʛʘʪʦʨʦʤ Garmin GPSmap 

60CSx. ʉʨʝʜʩʪʚʘʤʠ ʧʨʦʛʨʘʤʤʳ GPS TrackMaker ʚʩʝ ʧʦʣʝʚʳʝ 

ʤʘʪʝʨʠʘʣʳ ʢʦʥʚʝʨʪʠʨʦʚʘʥʳ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʚ ʬʦʨʤʘʪ Microsoft Excel. 

ʕʣʝʢʪʨʦʥʥʘʷ ʪʘʙʣʠʮʘ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙʦ ʚʩʝʭ ʧʫʥʢʪʘʭ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʧʦʣʝʤʦʭʦʨʦʚ. ɼʣʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʳ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʨʝʜʝ ʧʨʦʛʨʘʤʤ ESRI ArcGIS 

Desktop 10.6 ʠ ʦʙʣʘʯʥʦʡ ɻʀʉ-ʧʣʘʪʬʦʨʤʳ ArcGIS Online. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʩʦʟʜʘʥʘ ʩʝʨʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʢʘʨʪ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ ʧʦʣʝʤʦʭʦʨʦʚ, 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʥʳʭ ʩʧʦʩʦʙʦʤ ʟʥʘʯʢʦʚ (ʅʦʪʦʚ ʠ ʜʨ., 2019ʙ, 2020ʙ, ʚ). 

ɺ ʢʘʞʜʦʤ ʤʝʩʪʦʦʙʠʪʘʥʠʠ ʤ  rʦʧʠʩʳʚʘʣʠ ʦʩʦʙʝʥʥʦʩʪʠ ʵʢʦʪʦʧʘ, 

ʧʦʯʚʝʥʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʦʮʝʥʠʚʘʣʠ ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʦʙʠʣʠʝ 

ʧʦʣʝʤʦʭʦʨʦʚ. ɺʳʷʩʥʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʝʤʝʥʥʦʛʦ ʠ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʚʦʟʦʙʥʦʚʣʝʥʠʷ, ʦʮʝʥʝʥ ʫʨʦʚʝʥʴ ʞʠʟʥʝʥʥʦʩʪʠ ʦʩʦʙʝʡ. ɹʳʣʠ ʠʟʫʯʝʥʳ 

ʦʩʦʙʝʥʥʦʩʪʠ ʵʢʦʣʦʛʠʠ ʠ ʙʠʦʣʦʛʠʠ Colchicum autumnale, Cruciata 

laevipes, Heracleum sphondylium, Meum athamanticum, Phyteuma nigrum, 

Pimpinella major, Primula elatior, Ptarmica vulgaris (ʅʦʪʦʚ ʠ ʜʨ., 2019ʘ, ʙ, 

2020ʘïʛ; 2021ʙ, ʚ; ʇʝʪʫʭʦʚʘ ʠ ʜʨ., 2021).     
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ʊʘʙʣʠʮʘ 1 
ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʧʦʣʝʤʦʭʦʨʦʚ  
ʚ ʨʘʡʦʥʘʭ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʈʞʝʚʩʢʦʡ ʙʠʪʚʳ (1942ï1943 ʛʛ.) 

 

 ̄ ɺʠʜ ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ɺʦʝʥʥʳʝ 
ʦʙʲʝʢʪʳ 

ʉʦʦʙʱʝʩʪʚʘ 

1 Carex brizoides L. 
 7, 12, 16, 17*  

ʂʊ 1, 3;     
ɿ: ʈʝʚʷʢʠʥʦ; ʆ: ɹʦʙʨʦʚʢʘ 

ɼ, ʅʇ 

ʇʇ 

ʃʝ,  
ʃʝïʇʘ 

2 Carex disticha Huds. 
 0, 3, 6, 12, 15ï18 

ʂʊ 1, 2; 
ɿ: 208 ʢʤ; ʈ: ʇʘʧʠʥʦ, ʄʦʥʯʘʣʦʚʦ 

ʉ,  

ʇʇ 

ʃʫ, ʃʫïʈʫ, 
ʃʫïʅʙ 

3 Carex flacca Schreb. 
 0, 2, 4, 5, 16ï18 

ʂʊ 2; 
ʈ: ʄʦʥʯʘʣʦʚʦ, ʇʘʧʠʥʦ, ʈʦʞʜʝʩʪʚʝʥʦ  

ɾɼɺ,  

ʉ 

ʃʝ, 
ʃʫ 

4 Carex hartmanii Cajand. 
 3, 5, 16, 18 

ʂʊ 2; 
ʈ: ʇʘʧʠʥʦ  

ɾɼɺ ʃʫ 

5 Carex tomentosa L. 
 0, 3, 4, 7, 9, 12, 16, 18 

ʂʊ 2; 
ʈ: ʇʘʧʠʥʦ, ʈʦʞʜʝʩʪʚʝʥʦ 

ɾɼɺ, 

ʇʇ 

ʃʫ, ʅʙ, 
ʈʫ 

6 Chaerophyllum aureum L. 
 0, 2, 12, 13, 15ï17 

ʂʊ 1; 
ɿ: 208 ʢʤ 

ʇʇ ʃʫïʈʫ 

7 Colchicum autumnale L. 
 0, 1, 5, 9, 10, 12, 13ï17 

ʂʊ 1, 2;             ɿ: 208 ʢʤ, ʈʝʚʷʢʠʥʦ;  
ʈ: ʄʦʥʯʘʣʦʚʦ, ʇʘʧʠʥʦ, ʈʦʞʜʝʩʪʚʝʥʦ  

ʇʇ, 

ʉ 

ʃʫ, ʅʙ 
ʆʧ, ʈʫ 

8 Cruciata glabra (L.) Ehrend. 
16, 17 

ʂʊ 2; 
ʈ: ʄʦʥʯʘʣʦʚʦ; 

ɼ,  

ʉ 

ʃʫïʈʫ 

9 Cruciata laevipes Opiz 
 0, 5, 7, 10, 12, 16, 17 

ʂʊ 2;  
ʈ: ʇʘʧʠʥʦ,ʈʦʞʜʝʩʪʚʝʥʦ, ʐʠʧʫʣʠʥʦ 

ʄɾɼ, 

ʅʇ, ʇʇ 

ʂʠ, ʃʝ, ʃʫ, 
ʅʙ, ʆʧ, ʈʫ 

10 Festuca heterophylla Lam. 
 0, 7, 9, 12, 13, 15ï17 

ʂʊ 1, 2;             ɿ: 208 ʢʤ, ʈʝʚʷʢʠʥʦ;  
ʈ: ʄʦʥʯʘʣʦʚʦ, ʈʦʞʜʝʩʪʚʝʥʦ 

ʇʇ,  

ʉ 

ʃʝ, 
ʃʫïʆʧ 

11 Festuca nigrescens Lam. 
 0, 12, 13, 18 

ʂʊ 4; 
ʆ: ɸʨʪʝʤʝʥʢʠ 

ʇʇ ʃʫ 

12 Heracleum sphondylium L. 
 0, 1, 2, 5, 6, 7, 9ï11, 13ï18 

ʂʊ 1, 2, 3, 4; 
ɿ: 208 ʢʤ, ɸʧʦʣʝʚʦ, ɹʘʨʪʝʥʝʚʦ, 
ʂʥʷʞʴʠ ɻʦʨʳ, ʇʦʛʦʨʝʣʦʝ ɻʦʨʦʜʠʱʝ, 
ʈʝʚʷʢʠʥʦ, ʈʦʚʥʦʝ; 
ʆ: ɸʨʪʝʤʝʥʢʠ, ɹʦʙʨʦʚʢʘ, ɻʣʘʟʢʠ, 
ɼʦʣʛʠʥʦʚʢʘ, ɼʫʙʨʦʚʢʘ, ʂʘʨʝʣʠʥʦ, 
ʂʦʟʠʥʦ, ʄʦʣʦʜʦʡ ʊʫʜ, ʊʘʪʝʚʦ, 
ʊʝʨʝʭʦʚʢʘ; 
ʈ: ɹʘʭʘʨʝʚʦ, ɼʫʙʘʢʠʥʦ, ɿʤʠʥʳ, 
ʄʝʜʚʝʜʝʚʦ, ʄʦʥʯʘʣʦʚʦïʇʝʪʫʥʦʚʦ, 
ʆʩʫʛʘ, ʇʘʧʠʥʦ, ʈʦʞʜʝʩʪʚʝʥʦ, 
ʏʝʨʪʦʣʠʥʦ 

ɾɼɺ, 

ʅʇ, 

ʇʇ,  

ʉ 

ʂʠ, 
ʃʝ, 
ʃʫ, 
ʆʧ, 
ʇʘ, 
ʈʫ 

13 Meum athamanticum Jacq. 
 0, 6, 7, 10ï12, 15ï18 

ʂʊ 1, 4; 
ɿ: 208 ʢʤ; ʆ: ɸʨʪʝʤʝʥʢʠ; 

ʇʇ ʃʫ, 
ʆʧ 

14 Muscari botryoides (L.) Mill.  
 0, 7, 12, 15ï17 

ʂʊ 1; 
ɿ: 208 ʢʤ 

ʇʇ ʃʫïʆʧ 

15 Phyteuma nigrum F.W.Schmidt 
 0, 2, 6, 7, 10, 12ï14, 16ï18 

ʂʊ 1; 
ɿ: 208 ʢʤ 

ʇʇ ʃʝ, ʃʫ, 
ʆʧ, ʈʫ 

16 Pimpinella major (L.) Huds. 
 0, 1ï10, 12ï15, 17, 18 

ʂʊ 1, 2, 3; 
ɿ: 208 ʢʤ, ɸʧʦʣʝʚʦ, ʂʘʨʛʘʰʠʥʦ, 
ʅʠʢʦʣʴʩʢʦʝ, ʈʝʚʷʢʠʥʦ, ʈʦʚʥʦʝ, 
ʉʪʘʨʦʝ, ʏʠʯʘʢʦʚʦ; 
ʆ: ɸʣʬʝʨʦʚʦ, ɹʦʙʨʦʚʢʘ, ɻʣʘʟʢʠ, 
ɼʦʣʛʠʥʦʚʢʘ, ʈʝʚʦʪʳ, ʊʘʪʝʚʦ, 
ʊʝʨʝʭʦʚʢʘ; 
ʈ: ɼʫʙʘʢʠʥʦ, ʄʝʜʚʝʜʝʚʦ, 
ʄʦʥʯʘʣʦʚʦ, ʇʘʧʠʥʦ, ʈʦʞʜʝʩʪʚʝʥʦ  

ɼ, 

ɾɼɺ, 

ʄɾɼ, 

ʅʇ, 

ʇʇ,  

ʉ 

ʂʠ, 
ʃʝ, 
ʃʫ, 
ʅʙ, 
ʆʧ, 
ʇʘ, 
ʈʫ 
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ʆʢʦʥʯʘʥʠʝ ʪʘʙʣ. 1 
 ̄ ɺʠʜ ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ɺʦʝʥʥʳʝ 

ʦʙʲʝʢʪʳ 
ʉʦʦʙʱʝʩʪʚʘ 

17 Primula elatior (L.) Hill  

 0, 1ï3, 6ï10, 12ï16, 18 

ʂʊ 1, 2, 3, 4; 

ɿ: 208 ʢʤ, ɻʫʙʠʥʢʘ, ʈʝʚʷʢʠʥʦ; 

ʆ: ɹʦʙʨʦʚʢʘ, ɻʫʩʝʚʦ, ɼʫʙʨʦʚʢʘ, ʂʦʟʠʥʦ, 

ʀʣʴʤʘʥʦʚʢʘ,ʄʘʭʝʨʦʚʦ,ʄʠʨʥʳʡ,ʄʦʩʪʦʚʘʷ, 

ʅʠʢʠʪʠʥʦ, ʈʦʛʦʚʦ, ʊʘʪʝʚʦ, ʍʦʣʤʝʮ; 

ʈ: ʄʦʥʯʘʣʦʚʦ, ʇʘʧʠʥʦ, ʈʦʞʜʝʩʪʚʝʥʦ;  

ɼ, 

ɾɼɺ, 

ʅʇ, 

ʇʇ, 

ʉ 

ʃʝ,  

ʃʫ, 

ʅʙ, 

ʆʧ, 

ʇʘ, 

ʈʫ 

18 Ptarmica vulgaris Hill.  

 0, 2ï5, 11ï13, 15ï17 

ʂʊ 1, 2, 3, 4; 

ɿ: 208 ʢʤ, ɸʣʝʢʩʘʥʜʨʦʚʢʘ, ɸʧʦʣʝʚʦ, 

ʂʘʨʛʘʥʦʚʦ, ʂʦʨʯʤʠʜʦʚʦ, ʄʦʟʞʘʨʠʥʦ, 

ʅʠʢʦʣʴʩʢʦʝ, ʅʦʩʦʚʦ, ʇʦʯʫʨʠʥʦ, 

ʈʝʚʷʢʠʥʦ, ʈʦʚʥʦʝ, ʉʪʘʨʦʝ; 

ʆ: 273 ʢʤ, ɸʣʬʝʨʦʚʦ, ɸʨʪʝʤʝʥʢʠ, 

ɹʦʙʨʦʚʢʘ, ɻʣʘʟʢʠ, ɼʦʣʛʠʥʦʚʢʘ, ʂʘʤʝʥʮʳ, 

ʃʦʰʘʢʠ, ʄʘʭʝʨʦʚʦ, ʄʦʩʪʦʚʘʷ, 

ʅʠʢʫʣʠʥʦ, ʆʚʯʠʥʢʠ, ʇʨʠʚʘʣʴʝ, ʈʝʚʦʪʳ, 

ʈʦʛʦʚʦ, ʉʘʣʴʥʠʢʠ, ʉʪʫʧʝʥʢʘ, ʊʘʨʘʩʦʚʦ, 

ʊʦʣʩʪʠʢʦʚʦ, ʋʧʳʨʠ, ʐʝʢʦʣʦʚʦ; 

ʈ: ɸʣʝʰʝʚʦ, ɹʘʭʘʨʝʚʦ, ɼʫʙʘʢʠʥʦ, 

ɼʫʙʨʦʚʢʘ, ʂʫʨʴʷʥʦʚʦ, ʃʘʧʪʝʚʦ, 

ʃʠʛʦʩʪʘʝʚʦ, ʄʝʜʚʝʜʝʚʦ, ʅʠʢʫʣʠʥʦ, 

ʆʚʩʷʥʥʠʢʠ, ʇʘʧʠʥʦ, ʈʦʞʜʝʩʪʚʝʥʦ, 

ʊʦʣʩʪʠʢʦʚʦ 

ɼ, 

ɾɼɺ, 

ʄɾɼ, 

ʅʇ, 

ʇʇ 

ʂʠ, 

ʃʝ, 

ʃʫ, 

ʅʙ, 

ʆʧ, 

ʇʘ, 

ʈʫ 

 
ʇʨʠʤʝʯʘʥʠʝ. *  ï ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʚʠʜʳ ʧʦʣʝʤʦʭʦʨʦʚ, ʢʦʪʦʨʳʝ ʦʪʤʝʯʝʥʳ ʚʤʝʩʪʝ ʩ 

ʜʘʥʥʳʤ ʚʠʜʦʤ; 0 ï Arrhenatherum elatius (L.) P.Beauv. ex J.Presl et C.Presl ï ʚʠʜ, ʯʘʩʪʦ 

ʜʦʤʠʥʠʨʫʶʱʠʡ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʩ ʧʦʣʝʤʦʭʦʨʘʤʠ (ʅʦʪʦʚ ʠ ʜʨ., 2019ʘ, 2020ʘ, ʚ, 2021ʙ, ʚ), 

ʥʦ ʚʦ ʤʥʦʛʠʭ ʨʘʡʦʥʘʭ ʊʚʝʨʩʢʦʡ ʦʙʣ. ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʨʘʩʩʝʣʝʥʠʝ ʥʝ ʩʚʷʟʘʥʦ ʩ 

ʚʦʝʥʥʳʤʠ ʩʦʙʳʪʠʷʤʠ (ɺʠʥʦʛʨʘʜʦʚʘ ʠ ʜʨ., 2011). 

ɾʠʨʥʳʤ ʰʨʠʬʪʦʤ ʚʳʜʝʣʝʥʳ ʥʘʟʚʘʥʠʷ ʧʦʣʝʤʦʭʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚ 

ʬʠʪʦʮʝʥʦʟʘʭ ʮʝʥʦʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʚʠʜʘʤʠ, ʘ ʪʘʢʞʝ ʢʣʶʯʝʚʳʝ ʪʝʨʨʠʪʦʨʠʠ (ʂʊ), 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ, ʪʠʧʳ ʚʦʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʩʦʦʙʱʝʩʪʚʘ, ʚ ʢʦʪʦʨʳʭ ʚʠʜ ʭʦʪʷ ʙʳ ʦʜʠʥ 

ʨʘʟ ʚʩʪʨʝʯʝʥ ʩ ʙʦʣʴʰʠʤ ʦʙʠʣʠʝʤ ʥʘ ʧʣʦʱʘʜʠ ʙʦʣʝʝ100 ʤ
2
. 

ʇʦʜʯʝʨʢʥʫʪʳ ʪʠʧʳ ʚʦʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʩʦʦʙʱʝʩʪʚ, ʚ ʢʦʪʦʨʳʭ ʚʠʜ ʭʦʪʷ ʙʳ ʦʜʠʥ 

ʨʘʟ ʦʪʤʝʯʝʥ ʚ ʢʘʯʝʩʪʚʝ ʜʦʤʠʥʘʥʪʘ ʠʣʠ ʩʦʜʦʤʠʥʘʥʪʘ, ʘ ʪʘʢʞʝ ʥʘʟʚʘʥʠʷ ʪʘʢʠʭ ʚʠʜʦʚ. 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʨʘʡʦʥʳ ʊʚʝʨʩʢʦʡ ʦʙʣ.: ɿ ï ɿʫʙʮʦʚʩʢʠʡ, ʆ ï ʆʣʝʥʠʥʩʢʠʡ,  

ʈ ï ʈʞʝʚʩʢʠʡ ʨʘʡʦʥʳ; ʢʫʨʩʠʚʦʤ ʚʳʜʝʣʝʥʳ ʫʪʨʘʯʝʥʥʳʝ ʠʣʠ ʥʝʞʠʣʳʝ ʥʘʩʝʣʝʥʥʳʝ 

ʧʫʥʢʪʳ. ʂʣʶʯʝʚʳʝ ʪʝʨʨʠʪʦʨʠʠ: ʂʊ 1 ï ʧʣ. 208 ʢʤ ï ʈʝʚʷʢʠʥʦ (ɿʫʙʮʦʚʩʢʠʡ ʨ-ʥ);  

ʂʊ 2 ï ʈʦʞʜʝʩʪʚʝʥʦ ï ʄʦʥʯʘʣʦʚʦ (ʈʞʝʚʩʢʠʡ ʨ-ʥ); ʂʊ 3 ï ʆʣʝʥʠʥʦ ï ʏʝʨʪʦʣʠʥʦ 

(ʆʣʝʥʠʥʩʢʠʡ ʠ ʈʞʝʚʩʢʠʡ ʨʘʡʦʥʳ); ʂʊ 4 ï ʄʦʩʪʦʚʘʷ (ʆʣʝʥʠʥʩʢʠʡ ʨ-ʥ) (ʩʤ. ʨʠʩ. 1). 

ɺʦʝʥʥʳʝ ʦʙʲʝʢʪʳ: ɼ ï ʚʦʝʥʥʳʝ ʜʦʨʦʛʠ ʠ ʧʦʜʲʝʟʜʥʳʝ ʧʫʪʠ ʢ ʦʢʦʧʘʤ ʠ ʩʢʣʘʜʘʤ; 

ɾɼɺ ï ʧʦʩʪʨʦʝʥʥʘʷ ʥʝʤʮʘʤʠ ʚʝʪʢʘ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʇʘʧʠʥʦ ï ʄʦʥʯʘʣʦʚʦ;  

ʄɾɼ ï ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ; ʅʇ ï ʜʣʠʪʝʣʴʥʦ ʦʢʢʫʧʠʨʦʚʘʥʥʳʝ 

ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ; ʇʇ ï ʢʨʫʧʥʳʝ ʧʝʨʝʚʘʣʦʯʥʳʝ ʧʫʥʢʪʳ ʦʢʦʣʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʫʪʝʡ; ʉ ï ʢʦʤʧʣʝʢʩʳ ʚʦʝʥʥʳʭ ʩʢʣʘʜʦʚ ʫ ʩʪ. ʄʦʥʯʘʣʦʚʦ. 

ʉʦʦʙʱʝʩʪʚʘ: ʂʠ ï ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʠʚʥʷʢʠ, ʃʝ ï ʣʝʩʥʳʝ, ʃʫ ï ʣʫʛʦʚʳʝ,  

ʅʙ ï ʥʠʟʠʥʥʳʝ ʪʨʘʚʷʥʳʝ ʙʦʣʦʪʘ, ʆʧ ï ʦʧʫʰʝʯʥʳʝ, ʇʘ ï ʧʘʨʢʦʚʳʝ, ʈʫ ï ʨʫʜʝʨʘʣʴʥʳʝ ʠ 

ʧʨʠʜʦʨʦʞʥʳʝ. ɼʣʷ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʥʘ ʛʨʘʥʠʮʝ ʜʚʫʭ ʨʘʟʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ, ʧʨʠʚʝʜʝʥʳ 

ʩʦʝʜʠʥʝʥʥʳʝ ʟʥʘʢʦʤ ʪʠʨʝ ʩʠʤʚʦʣʳ, ʦʙʦʟʥʘʯʘʶʱʠʝ ʪʠʧʳ ʩʤʝʞʥʳʭ ʩʦʦʙʱʝʩʪʚ.   
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ʄʦʜʝʣʴʥʳʝ ʚʠʜʳ 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʚʳʷʚʣʝʥʦ ʥʝ ʤʝʥʝʝ 30 ʚʠʜʦʚ ʠ ʬʦʨʤ, 

ʭʦʪʷ ʙ  rʯʘʩʪʴ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ ʢʦʪʦʨʳʭ ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʤʦʛʣʘ 

ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʧʦʣʝʤʦʭʦʨʥʳʤ ʟʘʥʦʩʦʤ (ʅʦʪʦʚ ɸ., ʅʦʪʦʚ ɺ., 2019; 

ʅʦʪʦʚ ʠ ʜʨ., 2020ʘ, 2021ʘ, ʚ; ʈʝʰʝʪʥʠʢʦʚʘ ʠ ʜʨ., 2021; MW; MHA). 

ʆʜʥʘʢʦ ʧʨʠ ʘʥʘʣʠʟʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘʪʫʨʘʣʠʟʘʮʠʠ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʦʪʦʙʨʘʥʦ ʪʦʣʴʢʦ 18 ʧʦʣʝʤʦʭʦʨʦʚ (ʪʘʙʣ. 1). ʕʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚʠʜʳ, 

ʠʤʝʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʨʝʜʥʝʝʚʨʦʧʝʡʩʢʠʝ ʘʨʝʘʣʳ ʠʣʠ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʝ, ʚʩʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ 

ʢʦʪʦʨʳʭ ʥʘ ʤʦʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʚʷʟʘʥʳ ʩ ʚʦʝʥʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ. 

ʅʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʠʜʳ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʦʪʦʨʳʭ ʚ ʨʘʡʦʥʘʭ 

ʙʦʝʚʳʭ ʩʦʙʳʪʠʡ ʈʞʝʚʩʢʦʡ ʙʠʪʚʳ ʤʦʛʣʦ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝ ʪʦʣʴʢʦ 

ʧʦʣʝʤʦʭʦʨʥʳʤʠ ʟʘʥʦʩʘʤʠ, ʥʦ ʠ ʜʨʫʛʠʤʠ ʬʘʢʪʦʨʘʤʠ (ʅʦʪʦʚ ɸ., ʅʦʪʦʚ 

ɺ., 2019, 2020ʙ; ʅʦʪʦʚ ʠ ʜʨ., 2019ʘ). ɺ ʵʪʦʡ ʩʚʷʟʠ ʠʟ ʘʥʘʣʠʟʘ ʠʩʢʣʶʯʝʥ, 

ʥʘʧʨʠʤʝʨ, Arrhenatherum elatius. ʍʦʪʷ ʦʥ ʚ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʙʲʝʤʘʭ 

ʧʦʧʘʜʘʣ ʥʘ ʤʦʜʝʣʴʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ ʧʦʣʝʤʦʭʦʨʘʤʠ ʠ 

ʜʦʤʠʥʠʨʫʝʪ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʩ ʠʭ ʫʯʘʩʪʠʝʤ (ʅʦʪʦʚ ʠ ʜʨ., 2019ʘ, 2020ʘ, ʚ, 

2021ʚ), ʝʛʦ ʘʢʪʠʚʥʦʝ ʨʘʩʩʝʣʝʥʠʝ ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩʚʷʟʘʥʦ ʩ ʨʘʟʥʳʤʠ 

ʧʫʪʷʤʠ ʠ ʩʧʦʩʦʙʘʤʠ ʟʘʥʦʩʘ (ɺʠʥʦʛʨʘʜʦʚʘ ʠ ʜʨ., 2011). ʆʜʥʘʢʦ ʫʯʪʝʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʦʚʤʝʩʪʥʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʵʪʦʛʦ ʚʠʜʘ ʩ ʜʨʫʛʠʤʠ 

ʧʦʣʝʤʦʭʦʨʘʤʠ (ʩʤ. ʪʘʙʣ. 1). ʈʘʟʣʠʯʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʥʘ ʨʘʟʥʳʭ 

ʫʯʘʩʪʢʘʭ ʤʦʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʤʦʛʫʪ ʠʤʝʪʴ ʠ ʧʦʧʫʣʷʮʠʠ Trisetum 

flavescens (L.) Beauv., ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ 

ʚʠʜʦʤ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʩ ʫʯʘʩʪʠʝʤ ʧʦʣʝʤʦʭʦʨʦʚ (ʅʦʪʦʚ ʠ ʜʨ., 2019ʘ, 

2020ʘ, ʚïʛ, 2021ʙ, ʚ). ɺ ʩʚʷʟʠ ʩ ʦʙʥʘʨʫʞʝʥʠʝʤ ʝʜʠʥʠʯʥʳʭ ʦʩʦʙʝʡ 

Phyteuma spicatum L. (ʅʦʪʦʚ ɸ., ʅʦʪʦʚ ɺ., 2020ʘ; ʅʦʪʦʚ ʠ ʜʨ., 2021ʚ; 

ʄʅɸ0450510), ʤʘʣʦʯʠʩʣʝʥʥʦʩʪʴʶ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʧʨʠʯʠʥʝ 

ʫʥʠʯʪʦʞʝʥʠʷ ʝʛʦ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʯʝʨʥʳʤʠ ʢʦʧʘʪʝʣʷʤʠ, ʵʪʦʪ ʧʦʣʝʤʦʭʦʨ 

ʪʘʢʞʝ ʠʩʢʣʶʯʝʥ ʠʟ ʘʥʘʣʠʟʘ. ʅʝ ʫʯʪʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʙʦʩʦʙʣʝʥʥʳʝ ʠ 

ʩʣʦʞʥʦ ʠʜʝʥʪʠʬʠʮʠʨʫʝʤʳʝ ʚʠʜʳ ʠ ʬʦʨʤʳ (ʩʤ. ʈʝʰʝʪʥʠʢʦʚʘ ʠ ʜʨ., 

2021), ʥʘʧʨʠʤʝʨ, Veronica vindobonensis (M.A.Fisch.) M.A.Fisch. 

ʇʦʜʭʦʜʳ ʢ ʘʥʘʣʠʟʫ 

ʄ  rʦʨʠʝʥʪʠʨʦʚʘʣʠʩʴ ʥʘ ʩʠʩʪʝʤʫ ʪʝʨʤʠʥʦʚ ʠ ʧʦʥʷʪʠʡ, ʢʦʪʦʨʘʷ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʠʥʚʘʟʠʡ ʨʘʩʪʝʥʠʡ 

(ɻʝʣʴʪʤʘʥ, 2006; ɹʘʨʘʥʦʚʘ ʠ ʜʨ., 2018; ʇʘʥʘʩʝʥʢʦ, 2021 ʠ ʜʨ.). ʆʜʥʘʢʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʠʤʝʥʠʪʴ ʢ ʧʦʣʝʤʦʭʦʨʘʤ ʪʨʘʜʠʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʢ 

ʚʳʜʝʣʝʥʠʶ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ ʧʦ ʩʪʝʧʝʥʠ ʥʘʪʫʨʘʣʠʟʘʮʠʠ ʥʝ ʚʩʝʛʜʘ 

ʫʜʘʝʪʩʷ. ʕʪʠ ʚʠʜʳ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʤʝʩʪʘʭ ʟʘʥʦʩʘ ʫʞʝ 80 ʣʝʪ, ʯʪʦ ʜʘʝʪ 

ʦʩʥʦʚʘʥʠʝ ʩʯʠʪʘʪʴ ʠʭ ʢʦʣʦʥʦʬʠʪʘʤʠ. ʊʦʣʴʢʦ ʥʝʤʥʦʛʠʝ ʧʦʣʝʤʦʭʦʨʳ 

ʧʨʦʷʚʠʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʨʘʩʩʝʣʝʥʠʶ ʠ ʩʪʘʣʠ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʚ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʨʷʜʦʤ ʩʦʦʙʱʝʩʪʚʘʭ (ʅʦʪʦʚ ʠ ʜʨ., 2019ʘ, ʙ, 2021ʘ; 

ʈʝʰʝʪʥʠʢʦʚʘ ʠ ʜʨ., 2021). ʈʘʟʜʝʣʠʪʴ ʪʘʢʠʝ ʚʠʜʳ ʥʘ ʘʛʨʠʦʬʠʪʳ ʠ 

ʵʧʝʢʦʬʠʪʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʦʩʚʘʠʚʘʝʤʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʙʳʚʘʝʪ 
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ʩʣʦʞʥʦ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʧʦʣʝʤʦʭʦʨʳ ʯʘʩʪʦ ʩʨʘʟʫ ʧʦʧʘʜʘʣʠ ʚ ʣʫʛʦʚʳʝ 

ʠ ʣʝʩʥʳʝ ʬʠʪʦʮʝʥʦʟʳ, ʚ ʢʦʪʦʨʳʭ ʤʦʛʣʠ ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ 

ʧʦ ʤʝʨʝ ʥʘʪʫʨʘʣʠʟʘʮʠʠ (ʑʝʨʙʘʢʦʚ, ʈʝʰʝʪʥʠʢʦʚʘ, 2017; ʈʝʰʝʪʥʠʢʦʚʘ ʠ 

ʜʨ., 2018, 2019, 2020, 2021; ʅʦʪʦʚ ʠ ʜʨ., 2020ʘïʛ, 2021ʙ, ʚ; ʇʘʥʘʩʝʥʢʦ, 

ʈʝʰʝʪʥʠʢʦʚʘ, 2021). ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʚ ʧʨʝʜʝʣʘʭ ʧʝʨʝʚʘʣʦʯʥʳʭ ʠ 

ʦʢʢʫʧʠʨʦʚʘʥʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʣʫʛʦʚʳʝ ʩʦʦʙʱʝʩʪʚʘ ʠʟʥʘʯʘʣʴʥʦ 

ʙʳʣʠ ʩʠʣʴʥʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʳ, ʘ ʠʭ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʨʫʰʝʥʥʦʩʪʴ 

ʥʝʨʝʜʢʦ ʚʦʟʨʘʩʪʘʣʘ ʚ ʧʦʩʣʝʚʦʝʥʥʳʡ ʧʝʨʠʦʜ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʯʝʪʢʦ 

ʨʘʟʜʝʣʠʪʴ ʝʩʪʝʩʪʚʝʥʥʳʝ ʠ ʚʪʦʨʠʯʥʳʝ, ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ. 

ʅʘ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʚʳʜʝʣʝʥʠʶ ʛʨʫʧʧ ʧʦ 

ʩʪʝʧʝʥʠ ʥʘʪʫʨʘʣʠʟʘʮʠʠ ʦʙʨʘʱʘʣʠ ʚʥʠʤʘʥʠʝ ʠ ʨʘʥʴʰʝ (ʀʛʥʘʪʦʚ ʠ ʜʨ., 

1990; ʅʦʪʦʚ ɸ., ʅʦʪʦʚ ɺ., 2009). ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʦʣʝʤʦʭʦʨʘʤ 

ʩʠʪʫʘʮʠʶ ʫʩʣʦʞʥʷʝʪ ʙʦʣʴʰʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʛʨʫʧʧʳ ʢʦʣʦʥʦʬʠʪʦʚ. 

ʆʥʘ ʦʙʲʝʜʠʥʷʝʪ ʧʦʯʪʠ ʚʩʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʵʪʠʭ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ. ɺ 

ʵʪʦʡ ʩʚʷʟʠ ʧʨʠ ʘʥʘʣʠʟʝ ʦʩʦʙʝʥʦʩʪʝʡ ʥʘʪʫʨʘʣʠʟʘʮʠʠ ʧʦʣʝʤʦʭʦʨʦʚ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʩʧʝʮʠʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʪʴ ʧʦʜʭʦʜʘʤ ʢ ʚʳʷʚʣʝʥʠʶ 

ʩʧʝʮʠʬʠʢʠ ʮʝʥʦʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚʠʜʦʚ, ʦʮʝʥʢʝ ʰʠʨʦʪʳ ʵʢʦʣʦʛʦ-

ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʡ ʘʤʧʣʠʪʫʜʳ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʭ ʚ ʩʦʦʙʱʝʩʪʚʘʭ. 

ʅʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʮʝʥʦʪʠʯʝʩʢʠʭ ʧʦʟʠʮʠʷʭ ʚʠʜʦʚ (ɺʦʣʢʦʚʘ, 2011; 

ʇʠʩʘʨʝʥʢʦ ʠ ʜʨ., 2011; ʊʠʱʝʥʢʦ, ʂʦʨʦʣʶʢ, 2014; ʐʘʪʦʭʠʥʘ, 2015; 

ʃʝʦʥʦʚʘ, ɻʦʨʷʠʥʦʚʘ, 2018; ʂʫʯʝʨʦʚ, ɿʚʝʨʝʚ, 2021; ʐʠʨʦʢʠʭ ʠ ʜʨ., 

2021). ʇʨʠ ʦʮʝʥʢʝ ʫʨʦʚʥʷ ʠʥʚʘʟʠʦʥʥʦʩʪʠ ʤ  r ʧʳʪʘʣʠʩʴ ʚʳʷʩʥʪ̫ ɹ

ʩʪʝʧʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʯʫʞʝʨʦʜʥʦʛʦ ʚʠʜʘ ʥʘ ʩʪʨʫʢʪʫʨʫ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʩʦʦʙʱʝʩʪʚ ʠ ʝʝ ʜʠʥʘʤʠʢʫ (ʇʘʥʘʩʝʥʢʦ, 2013, 2021).  

ʉʣʦʞʥʘʷ ʤʦʟʘʠʯʥʦʩʪʴ ʂʊ, ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʤʦʜʝʣʴʥʳʭ 

ʧʦʣʝʤʦʭʦʨʦʚ ʧʦ ʯʠʩʣʫ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ, ʧʦ ʧʣʦʱʘʜʷʤ ʟʘʥʠʤʘʝʤʳʭ 

ʫʯʘʩʪʢʦʚ, ʮʝʥʦʪʠʯʝʩʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ, ʯʠʩʣʝʥʥʦʩʪʠ ʮʝʥʦʧʦʧʫʣʷʮʠʡ 

ʧʦʢʘ ʥʝ ʧʦʟʚʦʣʷʶʪ ʢʦʨʨʝʢʪʥʦ ʩʨʘʚʥʠʚʘʪʴ ʚʩʝ ʚʠʜʳ ʩ ʫʯʝʪʦʤ ʪʦʯʥʳʭ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ 

ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʯʘʩʪʠʷ (ʃʝʙʝʜʝʚʘ ʠ ʜʨ., 2016), ʦʮʝʥʢʘ 

ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʉʝʣʝʜʝʮ, 2000; ɹʫʣʦʭʦʚ, 2005; 

ʉʝʤʝʥʠʱʝʥʢʦʚ, 2005; ɹʫʣʦʭʦʚ, ʉʘʜʠʢ, 2015; ʐʘʪʦʭʠʥʘ, 2015). ʅʘ 

ʜʘʥʥʦʤ ʵʪʘʧʝ ʩʜʝʣʘʥʦ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʝ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʚʠʜʦʚ ʧʦ ʠʭ 

ʮʝʥʦʪʠʯʝʩʢʠʤ ʧʦʟʠʮʠʷʤ ʚ ʨʘʟʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʠ ʚʳʜʝʣʝʥʦ ʪʨʠ ʫʨʦʚʥʷ 

ʠʥʪʨʝʛʨʘʣʴʥʦʡ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʪʘʙʣ. 2). 

ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʥʘʤʠ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʦʙʦʩʦʙʣʝʥʥʳʝ ʫʯʘʩʪʢʠ ʩ 

ʧʦʣʝʤʦʭʦʨʘʤʠ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʧʣʦʱʘʜʠ (ʦʪ 0,5 ʜʦ 300 

ʛʘ). ʅʘ ʜʚʫʭ ʢʣʶʯʝʚʳʭ ʪʝʨʨʠʪʦʨʠʷʭ (ʂʊ 1 ʠ 2) ʪʘʢʠʝ ʫʯʘʩʪʢʠ ʦʙʨʘʟʫʶʪ 

ʩʣʦʞʥʳʝ ʢʦʤʧʣʝʢʩʳ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚʦ ʚʨʝʤʷ ʚʦʝʥʥʳʭ ʜʝʡʩʪʚʠʡ 

ʣʘʥʜʰʘʬʪʦʚ ʩ ʦʯʝʥʴ ʤʦʟʘʠʯʥʳʤ ʠ ʛʝʪʝʨʦʛʝʥʥʳʤ ʨʘʩʪʠʪʝʣʴʥʳʤ 

ʧʦʢʨʦʚʦʤ (ʅʦʪʦʚ ʠ ʜʨ., 2019ʘ, ʙ, 2020ʙïʛ, 2021ʘïʚ). ʅʘ ʂʊ 1 ʠʭ ʦʙʱʘʷ 

ʧʣʦʱʘʜʴ ʙʦʣʝʝ 1000 ʛʘ, ʘ ʥʘ ʂʊ 2 ï ʙʦʣʝʝ 2000 ʛʘ. ʅʘʤʠ ʚʳʷʚʣʝʥʳ 
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ʦʩʥʦʚʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʠ ʪʠʧʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʀʭ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ 

ʦʧʠʩʘʥʠʷ ʚʳʧʦʣʥʷʣʠ ʧʦ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʠʢʘʤ (ʇʦʣʝʚʘʷé, 1964; 

ɺʦʨʦʥʦʚ, 1973; ʀʧʘʪʦʚ, 1998). ɻʨʫʧʧʠʨʦʚʢʘ ʦʩʥʦʚʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʩʦʦʙʱʝʩʪʚ ʩ ʧʦʣʝʤʦʭʦʨʘʤʠ ʧʨʦʠʟʚʝʜʝʥʘ ʩ ʫʯʝʪʦʤ ʩʪʨʫʢʪʫʨʳ 

ʠʟʫʯʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʪʠʧʦʚ ʧʦʛʨʘʥʠʯʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ (ʪʘʙʣ. 1). 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʩʭʝʤʘ ʚʟʷʪʘ ʟʘ ʦʩʥʦʚʫ ʧʨʠ ʦʮʝʥʢʝ ʰʠʨʦʪʳ ʵʢʦʣʦʛʦ-

ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʡ ʘʤʧʣʠʪʫʜʳ ʧʦʣʝʤʦʭʦʨʦʚ ʥʘ ʤʦʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɼʘʥʥʳʝ ʦ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʡ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʝ 

(Mucina, 1997; Pr®servonsé, 2010ï2022; Mucina et al., 2016; Velev, 

2018) ʧʦʟʚʦʣʠʣʠ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ ʨʝʘʣʠʟʘʮʠʠ ʚʦ ʚʪʦʨʠʯʥʦʤ ʘʨʝʘʣʝ 

ʮʝʥʦʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʠʜʦʚ (ʅʦʪʦʚ ʠ ʜʨ., 2020ʘ, ʙ, ʛ, 2021ʚ). 

ʉʧʝʮʠʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʙʳʣʦ ʫʜʝʣʝʥʦ ʭʘʨʘʢʪʝʨʫ ʩʦʚʤʝʩʪʥʦʡ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʧʦʣʝʤʦʭʦʨʦʚ ʚ ʬʠʪʦʮʝʥʦʟʘʭ ʥʘ ʤʦʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

(ʪʘʙʣ. 1), ʘ ʪʘʢʞʝ ʩʦʧʦʩʪʘʚʣʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʜʘʥʥʳʤʠ ʧʦ 

ʩʨʝʜʥʝʝʚʨʦʧʝʡʩʢʠʤ ʩʦʦʙʱʝʩʪʚʘʤ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʝʥ 

ʜʣʷ ʣʫʛʦʚʳʭ ʬʠʪʦʮʝʥʦʟʦʚ, ʚ ʢʦʪʦʨʳʭ ʚʣʠʷʥʠʝ ʥʘ ʩʪʨʫʢʪʫʨʫ ʩʦʦʙʱʝʩʪʚʘ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʚʠʜʘʤʠ ʙʳʚʘʝʪ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʬʘʢʪʦʨʘʤʠ ʙʠʦʪʦʧʘ (ʃʝʙʝʜʝʚʘ ʠ ʜʨ., 2012). ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʧʦʜʦʙʥʳʡ 

ʘʥʘʣʠʟ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʝʥ ʜʣʷ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʥʚʘʟʠʙʝʣʴʥʦʩʪʠ ʨʘʟʥʳʭ ʩʦʦʙʱʝʩʪʚ (ʅʘʫʤʦʚʘ, 

2001; ɸʢʘʪʦʚ ʠ ʜʨ., 2009, 2012; ɸʢʘʪʦʚ, ɸʢʘʪʦʚʘ, 2012; ɺʠʥʦʛʨʘʜʦʚʘ, 

ʈʝʰʝʪʥʠʢʦʚʘ, 2016; ɹʘʨʘʥʦʚʘ ʠ ʜʨ., 2018; Tokhtar et al., 2020, 2021; 

ɻʫʩʝʚ, ʉʦʢʦʣʦʚ, 2021). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʄʦʜʝʣʴʥʳʝ ʚʠʜʳ ʧʦʣʝʤʦʭʦʨʦʚ 

ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʭʘʨʘʢʪʝʨʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʯʘʩʪʦʪʝ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ (ʪʘʙʣ. 1). ʏʘʩʪʴ ʚʠʜʦʚ ʠʟʚʝʩʪʥʘ ʣʠʰʴ ʠʟ ʝʜʠʥʠʯʥʳʭ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʫʨʦʯʝʥʳ ʪʦʣʴʢʦ ʢ ʦʜʥʦʡ ʠʣʠ ʜʚʫʤ ʂʊ. 

ɹʦʣʴʰʝ ʚʩʝʛʦ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʚʠʜʦʚ ʥʘ ʂʊ 1 ʠ ʂʊ 2. ʊʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ 

ʂʊ 1 ʦʙʥʘʨʫʞʝʥʳ Carex flacca, C. hartmanii, C. tomentosa, Cruciata 

glabra, C. laevipes (ʪʘʙʣ. 1). ʆʛʨʦʤʥʳʝ ʨʘʟʤʝʨʳ ʵʪʦʡ ʂʊ, ʝʝ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʢʦʣʦʩʩʘʣʴʥʳʝ ʤʘʩʰʪʘʙʳ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʝʨʝʚʦʟʦʢ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʡʩʢʘʤʠ 

ʚʝʨʤʘʭʪʘ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʭʦʜʦʢ ʝʱʝ ʥʝ 

ʦʪʤʝʯʝʥʥʳʭ ʨʝʜʢʠʭ ʧʦʣʝʤʦʭʦʨʦʚ ʧʨʠ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʤ ʠʟʫʯʝʥʠʠ 

ʢʦʤʧʣʝʢʩʘ ʚʦʝʥʥʳʭ ʩʢʣʘʜʦʚ ʦʢʦʣʦ ʄʦʥʯʘʣʦʚʦ. ʉʧʝʮʠʬʠʯʝʩʢʠʤʠ ʜʣʷ 

ʂʊ 2 ʚʠʜʘʤʠ ʷʚʣʷʶʪʩʷ Chaerophyllum aureum, Muscari botryoides, 

Phyteuma nigrum. ʈʘʥʝʝ ʟʜʝʩʴ ʚʩʪʨʝʯʘʣʩʷ ʠ Phyteuma spicatum (ʩʤ. 

ʚʳʰʝ). ɺ ʵʪʦʤ ʢʨʫʧʥʝʡʰʝʤ ʧʝʨʝʚʘʣʦʯʥʦʤ ʧʫʥʢʪʝ ʦʙʥʘʨʫʞʝʥʦ ʪʘʢʞʝ 

ʤʥʦʛʦ ʧʦʣʝʤʦʭʦʨʥʦ ʟʘʥʝʩʝʥʥʳʭ ʚʠʜʦʚ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʝ ʪʦʣʴʢʦ ʚ 

ʎʝʥʪʨʘʣʴʥʦʡ, ʥʦ ʠ ʚ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʝ (ʅʦʪʦʚ ɸ., ʅʦʪʦʚ ɺ., 2019, 

2020ʘ, ʙ; ʅʦʪʦʚ ʠ ʜʨ., 2020ʚ, ʛ, 2021ʙ, ʚ). ʊʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ ʂʊ 4 

ʦʪʤʝʯʝʥʘ Festuca nigrescens (ʨʠʩ. 2, ʪʘʙʣ. 1). ʆʜʥʘʢʦ ʥʝʣʴʟʷ ʠʩʢʣʶʯʠʪʴ 

ʝʝ ʚʦʟʤʦʞʥʳʝ ʥʘʭʦʜʢʠ ʥʘ ʂʊ 2.  
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ʎʝʥʦʧʦʧʫʣʷʮʠʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʚʠʜʦʚ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘʥʠʤʘʶʪ 

ʦʯʝʥʴ ʦʛʨʘʥʠʯʝʥʥʳʝ ʧʦ ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʦʡ 

ʯʠʩʣʝʥʥʦʩʪʴʶ (ʪʘʙʣ. 2). ʊʦʣʴʢʦ Cruciata laevipes ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʨʘʟʣʠʯʥʳʭ ʩʦʦʙʱʝʩʪʚ ʂʊ 2 ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧʣʘʪʬʦʨʤʳ 

ʈʦʞʜʝʩʪʚʝʥʦ (ʨʠʩ. 2, ʪʘʙʣ. 2) (ʅʦʪʦʚ ʠ ʜʨ., 2020ʙ). 

ʆʪʤʝʯʝʥʦ ʪʨʠ ʦʙʱʠʭ ʜʣʷ ʂʊ 1 ʠ ʂʊ 2 ʨʝʜʢʠʭ ʚʠʜʘ ʧʦʣʝʤʦʭʦʨʦʚ 

ï Carex disticha, Colchicum autumnale ʠ Festuca heterophylla. ʉʨʝʜʠ ʥʠʭ 

ʙʦʣʝʝ ʧʨʦʯʥʳʝ ʧʦʟʠʮʠʠ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʠʤʝʝʪ Colchicum autumnale 

(ʅʦʪʦʚ ʠ ʜʨ., 2020ʛ). 

ʆʯʝʥʴ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʧʨʝʜʝʣʘʭ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʤʦʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ Heracleum sphondylium, Pimpinella major, 

Ptarmica vulgaris (ʨʠʩ. 1, ʪʘʙʣ. 1) (ʅʦʪʦʚ ʠ ʜʨ., 2019ʘ, ʙ, 2020ʘ). 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ ʚʳʷʚʣʝʥʦ ʜʣʷ Ptarmica vulgaris 

(ʪʘʙʣ. 1). ʆʥʠ ʥʝ ʪʦʣʴʢʦ ʯʝʪʢʦ ʦʛʨʘʥʠʯʠʚʘʶʪ ʢʦʥʪʫʨʳ ʚʩʝʭ ʂʊ, ʥʦ ʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʜʘʣʷʶʪʩʷ ʟʘ ʠʭ ʧʨʝʜʝʣʳ (ʨʠʩ. 1). ʅʘʭʦʜʢʠ ʵʪʦʛʦ ʚʠʜʘ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʳʩʦʢʦʡ ʮʝʣʦʩʪʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ ʚʜʦʣʴ ʫʯʘʩʪʢʦʚ 

ʄʦʩʢʦʚʩʢʦ-ɺʠʥʜʘʚʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʠ ʝʝ ʩʫʱʝʩʪʚʝʥʥʦʤ ʚʣʠʷʥʠʠ 

ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʝʤʦʭʦʨʦʚ. ʉ ʢʣʶʯʝʚʳʤʠ ʫʯʘʩʪʢʘʤʠ ʞʝʣʝʟʥʦʡ 

ʜʦʨʦʛʠ ʙʳʣʠ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʠ ʜʘʣʝʢʦ ʦʪʩʪʦʷʱʠʝ ʦʪ ʥʝʝ ʥʘʩʝʣʝʥʥʳʝ 

ʧʫʥʢʪʳ. ɺ ʧʨʝʜʝʣʘʭ ʂʊ 3 ʵʪʦ ʜʝʨʝʚʥʠ ɸʣʬʝʨʦʚʦ, ɹʘʭʘʨʝʚʦ, ɻʣʘʟʢʠ, 

ɼʦʣʛʠʥʦʚʢʘ, ʃʘʧʪʝʚʦ, ʅʠʢʫʣʠʥʦ, ʈʝʚʦʪʳ, ʊʘʨʘʩʦʚʦ, ʊʦʣʩʪʠʢʦʚʦ, 

ʋʧʳʨʠ, ʐʝʢʦʣʦʚʦ, ʘ ʚ ʨʘʡʦʥʝ ʂʊ 1 ï ɸʧʦʣʝʚʦ, ʏʠʯʘʢʦʚʦ, ʂʘʨʛʘʰʠʥʦ, 

ʂʘʨʛʘʥʦʚʦ, ʈʦʚʥʦʝ, ʉʪʘʨʦʝ (ʨʠʩ. 1). ʇʨʠ ʰʠʨʦʢʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ 

Pimpinella major ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʝʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʣʦʢʘʣʠʟʦʚʘʥʳ ʚ 

ʧʨʝʜʝʣʘʭ ʛʨʘʥʠʮ ʂʊ ʠ ʙʦʣʝʝ ʯʝʪʢʦ ʧʨʠʫʨʦʯʝʥʳ ʢ ʠʭ ʦʩʥʦʚʥʳʤ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʦʙʲʝʢʪʘʤ (ʨʠʩ. 1). ʅʘʭʦʜʢʠ Heracleum sphondylium 

ʨʘʩʩʝʷʥʥʦ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʦ ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʠ ʠ 

ʩʚʷʟʘʥʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩ ʥʘʩʝʣʝʥʥʳʤʠ ʧʫʥʢʪʘʤʠ. ɺ ʨʘʡʦʥʝ ʂʊ 1, ʂʊ 2 

ʠ ʂʊ 3 ʤʥʦʛʦ ʥʘʭʦʜʦʢ Primula elatior (ʪʘʙʣ. 1, ʨʠʩ. 1, 2). 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ ʤʦʜʝʣʴʥʳʭ ʧʦʣʝʤʦʭʦʨʦʚ ʧʦ 

ʦʩʥʦʚʥʳʤ ʪʠʧʘʤ ʚʦʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʥʝʨʘʚʥʦʤʝʨʥʦʝ. ʄʘʢʩʠʤʘʣʴʥʦʝ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʳʷʚʣʝʥʦ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʚʘʞʥʝʡʰʠʭ 

ʧʝʨʝʚʘʣʦʯʥʳʭ ʧʫʥʢʪʦʚ ʂʊ 1 ʠ ʂʊ 2 (ʨʠʩ. 1, ʪʘʙʣ. 1) ʠ ʫ ʧʨʠʤʳʢʘʶʱʠʭ 

ʢ ʥʠʤ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʫʪʝʡ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʩʢʣʶʯʠʪʝʣʴʥʦʤ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʟʥʘʯʝʥʠʠ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʚ ʚʦʝʥʥʦʝ ʚʨʝʤʷ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʜʨʫʛʠʤ ʨʝʛʠʦʥʘʤ ʎʝʥʪʨʘʣʴʥʦʡ 

ʈʦʩʩʠʠ, ʚ ʢʦʪʦʨʳʭ ʩʧʝʮʠʘʣʴʥʦ ʠʟʫʯʘʣʠ ʧʦʣʝʤʦʭʦʨʳ (ʑʝʨʙʘʢʦʚ, 

ʈʝʰʝʪʥʠʢʦʚʘ, 2017; ʈʝʰʝʪʥʠʢʦʚʘ ʠ ʜʨ., 2018, 2019, 2020, 2021; 

ʇʘʥʘʩʝʥʢʦ, ʈʝʰʝʪʥʠʢʦʚʘ, 2021 ʠ ʜʨ.) ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ ʈʞʝʚʩʢʦ-ɺʷʟʝʤʩʢʦʛʦ ʧʣʘʮʜʘʨʤʘ ʚʳʷʚʣʝʥʦ ʤʥʦʛʦ 

ʜʝʨʝʚʝʥʴ ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʥʘʭʦʜʦʢ ʧʦʣʝʤʦʭʦʨʦʚ. ɺʦ ʤʥʦʛʠʭ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʧʦʣʝʤʦʭʦʨʳ ʠʛʨʘʶʪ ʮʝʥʦʪʠʯʝʩʢʠ ʟʥʘʯʠʤʫʶ ʨʦʣʴ 

(ʅʦʪʦʚ ʠ ʜʨ., 2019ʘ, ʙ, 2020ʘ, 2021ʘ, ʙ) (ʨʠʩ. 2).    
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ʊʘʙʣʠʮʘ 2 
ʕʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʧʦʣʝʤʦʭʦʨʦʚ  
ʚ ʨʘʡʦʥʘʭ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʈʞʝʚʩʢʦʡ ʙʠʪʚʳ (1942ï1943 ʛʛ.) 

 

ɺʠʜ ʇʣ max, 
ʤ

2
 

ʎʝʥʦʪʠʯʝʩʢʠʝ ʧʦʟʠʮʠʠ ʚʠʜʘ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʀʌɸ 
ʃʫʛ 
ʩʪ 
ʈʫʜ 
ʩʪ 

ʃʝ 
ʟʘʱ 

ʃʝ 
ʣʫʛ 
ʃʝ 
ʧʘʨʢ 

ʃʝ 
ʫʯ 
ʅʙ ʉ ʢʦʥʢʫʨʝʥʪ 

Carex brizoides  ɺ   2  3    II  

Carex disticha  ɸ 1 1     1  I 

Carex flacca  ɹ 2   2    1 Ce II  

Carex hartmanii  ɸ 1       1 Ce I 

Carex tomentosa  ɺ 2      1 1 Ce II  

Chaerophyllum aureum  ɸ 1 1       I 

Colchicum autumnale  ɻ 2 2 1    1 1 Ca, Ce  II  

Cruciata glabra ɸ 1        I 

Cruciata laevipes  ɺ 2, 3 2, 3 2   1 1 1 Ap, Ca II  

Festuca heterophylla  ɹ 1  1 1     I 

Festuca nigrescens  ɹ 2        I 

Heracleum sphondylium ɻ 2 2 1 1 2 1  1 Ap, Ud II  

Meum athamanticum  ɺ 1, 2   1     IïII  

Muscari botryoides  ɹ 1        I 

Phyteuma nigrum  ɻ 2 1 1 1     II  

Pimpinella major  ɻ 2, 3 2, 3 2, 3 2 1, 2 2 2,3 1, 2 Ap, Av, Bi, Ca, 
Ce, Ud 

III  

Primula elatior  ɻ 2 2, 3 2 2,3 2, 3 2 1 1, 2 Ap, Ca, Ce, Ud III  

Ptarmica vulgaris  ɻ 1,2,3 1,2,3 1 1 1 1 1 1, 2 Av, Bi, Ca, Ce III  

ʇʨʠʤʝʯʘʥʠʝ. ʇʣ max ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ, ʟʘʥʠʤʘʝʤʘʷ 

ʮʝʥʦʧʦʧʫʣʷʮʠʷʤʠ (ʎʇ) ʚʠʜʘ ʚ ʦʜʥʦʤ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ (ʚ ʤ
2
): ɸ ï ʤʝʥʝʝ 50,  

ɹ ï 50ï100, ɺ ï ʙʦʣʝʝ 100ï1000, ɻ ï ʙʦʣʝʝ 1000. 

ʎʝʥʦʪʠʯʝʩʢʠʝ ʧʦʟʠʮʠʠ: 1 ï ʚʠʜ ʫʜʝʨʞʠʚʘʝʪʩʷ ʧʨʠ ʥʝʙʦʣʴʰʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʎʇ,  

2 ï ʫʩʧʝʰʥʦ ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʠ ʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʎʇ, 3 ï ʜʦʤʠʥʠʨʫʝʪ ʠʣʠ ʚʳʩʪʫʧʘʝʪ 

ʚ ʢʘʯʝʩʪʚʝ ʩʦʜʦʤʠʥʘʥʪʘ (ʨʠʩ. 2). 

ʌʠʪʦʮʝʥʦʟʳ: ʃʫʛ ʩʪ ï ʣʫʛʦʚʳʝ ʠ ʈʫʜ ʩʪ ï ʨʫʜʝʨʘʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʩʦʭʨʘʥʷʶʱʠʝ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ; 

ʃʝ ʟʘʱ ï ʣʝʩʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʟʘʱʠʪʥʳʭ ʣʝʩʦʥʘʩʘʞʜʝʥʠʡ ʚʜʦʣʴ 

ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, ʃʝ ʣʫʛ ï ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ ʥʘ ʤʝʩʪʝ ʣʫʛʦʚʳʭ ʩʦʦʙʱʝʩʪʚ,  

ʃʝ ʧʘʨʢ ï ʣʝʩʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʟʘʨʦʩʰʠʭ ʩʪʘʨʳʭ ʧʘʨʢʦʚ,  

ʃʝ ʫʯ ï ʫʯʘʩʪʢʠ ʧʨʠʛʨʘʥʠʯʥʳʭ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ ʩʤʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ,  

ʅʙ ï ʥʠʟʠʥʥʳʝ ʪʨʘʚʷʥʳʝ ʙʦʣʦʪʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʛʨʘʥʠʮʝ ʩ ʣʫʛʦʚʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ; 

ʉ ʢʦʥʢʫʨʝʥʪ ï ʩʦʦʙʱʝʩʪʚʘ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʚʳʩʦʢʦʢʦʥʢʫʨʝʥʪʥʳʭ ʚʠʜʦʚ:  

Ap ï Aegopodium podagraria L., Av ï Artemisia vulgaris L., Bi ï Bromopsis inermis Holub, 

Ca ï Chamaenerion angustifolium (L.) Scop., Ce ï Calamagrostis epigeios (L.) Roth, 

Ud ï Urtica dioica L. 

ʀʌɸ ï ʠʥʪʝʛʨʘʣʴʥʘʷ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ: I ï ʚʠʜʳ ʫʜʝʨʞʠʚʘʶʪʩʷ 

ʧʨʠ ʥʝʙʦʣʴʰʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʎʇ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʣʫʛʦʚʳʭ ʩʦʦʙʱʝʩʪʚʘʭ, 

ʩʦʭʨʘʥʷʶʱʠʭ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʚ ʭʦʜʝ ʩʫʢʮʝʩʩʠʡ 

ʚʳʧʘʜʘʶʪ; II ï ʩʦʭʨʘʥʷʶʪʩʷ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʎʇ ʚ ʥʝʟʦʥʘʣʴʥʳʭ 

ʩʦʦʙʱʝʩʪʚʘʭ, ʫʩʪʦʡʯʠʚʳ ʢ ʥʝʢʦʪʦʨʳʤ ʩʫʢʮʝʩʩʠʦʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ; III  ï ʙʣʘʛʦʜʘʨʷ 

ʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʎʇ ʩʪʘʥʦʚʷʪʩʷ ʮʝʥʦʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʚʠʜʘʤʠ, ʩʧʦʩʦʙʥʳ ʙʳʪʴ 

ʜʦʤʠʥʘʥʪʘʤʠ ʠ ʩʦʜʦʤʠʥʘʥʪʘʤʠ ʚ ʥʝʟʦʥʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ, ʫʩʪʦʡʯʠʚʳ ʚ ʩʦʦʙʱʝʩʪʚʘʭ 

ʘʙʦʨʠʛʝʥʥʳʭ ʚʳʩʦʢʦʢʦʥʢʫʨʝʥʪʥʳʭ ʚʠʜʦʚ ʠ ʧʨʠ ʩʫʢʮʝʩʩʠʦʥʥʳʭ ʩʤʝʥʘʭ, ʩʧʦʩʦʙʥʳ ʢ 

ʨʘʩʩʝʣʝʥʠʶ ʚ ʩʤʝʞʥʳʝ ʬʠʪʦʮʝʥʦʟʳ, ʚʢʣʶʯʘʷ ʬʨʘʛʤʝʥʪʳ ʟʦʥʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ.   
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ʈʠʩ. 2. ʌʠʪʦʮʝʥʦʟʳ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʯʘʩʪʠʝʤ ʥʝʢʦʪʦʨʳʭ ʧʦʣʝʤʦʭʦʨʦʚ: 
Pimpinella major ʚ ʜʝʨ. ʈʦʚʥʦʝ ʠ ʦʢʦʣʦ ʜʝʨ. ʈʝʚʷʢʠʥʦ, 2019 ʛ. (1-ʡ ʨʷʜ),  

Ptarmica vulgaris ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʜʝʨ. ʅʦʚʦʝ ʠ ʇʘʧʠʥʦ, 2019 ʛ. (2-ʡ ʨʷʜ),  

Heracleum phondylium ʠ Carex brizoides ʚ ʜʝʨ. ɹʦʙʨʦʚʢʘ, 2020 ʛ. (3-ʡ ʨʷʜ),  

Primula elatior (ʜʝʨ. ɹʦʙʨʦʚʢʘ) ʠ Cruciata laevipes (ʩʪ. ʈʦʞʜʝʩʪʚʝʥʦ), 2021 ʛ. (4-ʡ ʨʷʜ),  

ʬʦʪʦ ɺ.ɸ. ʅʦʪʦʚʘ   
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ʕʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʠʜʦʚ ʠ ʜʠʥʘʤʠʢʘ ʥʘʪʫʨʘʣʠʟʘʮʠʠ 

ɿʥʘʯʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʤʦʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʣʦʩʩʘʣʴʥʳʝ 

ʤʘʩʰʪʘʙʳ ʦʢʘʟʘʥʥʦʛʦ ʚ ʚʦʝʥʥʦʝ ʚʨʝʤʷ ʚʦʟʜʝʡʩʪʚʠʷ, ʦʛʨʦʤʥʳʝ ʦʙʲʝʤʳ 

ʟʘʥʦʩʠʤʳʭ ʩʝʤʷʥ ʯʫʞʝʨʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʥʘʣʠʯʠʝ ʩʦʭʨʘʥʠʚʰʠʭʩʷ 

ʢʨʫʧʥʳʭ ʬʨʘʛʤʝʥʪʦʚ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ ʦʢʢʫʧʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 

ʣʘʥʜʰʘʬʪʦʚ ʦʧʨʝʜʝʣʷʶʪ ʝʝ ʫʥʠʢʘʣʴʥʦʩʪʴ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʳʷʚʣʝʥʠʷ 

ʜʠʥʘʤʠʢʠ ʥʘʪʫʨʘʣʠʟʘʮʠʠ ʧʦʣʝʤʦʭʦʨʦʚ (ʅʦʪʦʚ ɸ., ʅʦʪʦʚ ɺ., 2019; 

ʅʦʪʦʚ ʠ ʜʨ., 2020ʘ, ʛ). ʉʫʱʝʩʪʚʝʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ ʟʘ ʧʨʦʰʝʜʰʠʝ 80 ʣʝʪ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʷʩʥʷʪʴ ʩʪʝʧʝʥʴ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʟʥʳʭ ʚʠʜʦʚ ʢ ʩʫʢʮʝʩʩʠʦʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ. ʈʝʛʫʣʷʨʥʦʝ 

ʚʳʢʘʰʠʚʘʥʠʝ ʥʝʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʭ ʣʫʛʦʚʳʭ ʩʦʦʙʱʝʩʪʚ ʩ 

ʫʯʘʩʪʠʝʤ ʧʦʣʝʤʦʭʦʨʦʚ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪ ɹʜʠʥʘʤʠʢʫ ʠʭ ʩʪʨʫʢʪʫʨʳ ʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʳʭ ʵʢʦʪʦʧʘʭ (ʅʦʪʦʚ ʠ ʜʨ., 2020ʘïʛ, 2021ʙ, ʚ; 

ʈʝʰʝʪʥʠʢʦʚʘ ʠ ʜʨ., 2021). ʐʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʦʦʙʱʝʩʪʚ ʠ ʤʦʟʘʠʯʥʦʩʪʴ 

ʣʘʥʜʰʘʬʪʦʚ ʦʙʣʝʛʯʘʶʪ ʘʥʘʣʠʟ ʵʢʦʣʦʛʦ-ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʭ ʘʤʧʣʠʪʫʜ 

ʚʠʜʦʚ ʚʦ ʚʪʦʨʠʯʥʦʤ ʘʨʝʘʣʝ (ʅʦʪʦʚ ʠ ʜʨ., 2019ʙ, 2020ʙïʛ, 2021ʙ, ʚ). 

ʈʝʰʝʪʥʠʢʦʚʘ ʠ ʜʨ., 2021). ɺʦʟʤʦʞʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʜʘʥʥʳʤʠ ʧʦ ʩʨʝʜʥʝʝʚʨʦʧʝʡʩʢʠʤ ʩʦʦʙʱʝʩʪʚʘʤ (Mucina, 

1997; Pr®servonsé, 2010ï2022; Mucina et al., 2016; Velev, 2018). 

ʅʝʢʦʪʦʨʳʝ ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʜʝʣʴʥʳʭ 

ʧʦʣʝʤʦʭʦʨʦʚ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʚ ʪʘʙʣ. 2. ʅʘ ʚʘʞʥʝʡʰʠʭ ʂʊ ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʚʠʜʦʚ ʠʩʭʦʜʥʦ ʧʦʧʘʜʘʣʘ ʚ ʣʫʛʦʚʳʝ ʠ ʨʫʜʝʨʘʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, 

ʧʦʵʪʦʤʫ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʤ  rʫʜʝʣʠʣʠ ʘʥʘʣʠʟʫ ʣʫʛʦʚʳʭ ʠ ʨʫʜʝʨʘʣʴʥʳʭ 

ʬʠʪʦʮʝʥʦʟʦʚ, ʢʦʪʦʨʳʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʩʦʭʨʘʥʷʶʪ ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʩʪʨʫʢʪʫʨʳ ʠ ʩʦʩʪʘʚʘ ʙʣʘʛʦʜʘʨʷ ʚʳʢʘʰʠʚʘʥʠʶ (ʅʦʪʦʚ ʠ ʜʨ., 2020ʙ, ʚ, 

2021ʙ, ʚ). ʈʘʟʥʦʦʙʨʘʟʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʂʊ 

ʧʦʟʚʦʣʠʣʦ ʦʮʝʥʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚʠʜʦʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʫʢʮʝʩʩʠʦʥʥʳʭ 

ʩʤʝʥʘʭ. ʀʟʫʯʝʥʳ ʨʘʟʥʳʝ ʚʘʨʠʘʥʪʳ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʚ ʧʦʩʣʝʚʦʝʥʥʦʝ 

ʚʨʝʤʷ ʚʪʦʨʠʯʥʳʭ ʣʝʩʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ, ʥʠʟʠʥʥʳʝ ʪʨʘʚʷʥʳʝ ʙʦʣʦʪʘ ʥʘ 

ʠʟʙʳʪʦʯʥʦ ʫʚʣʘʞʥʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʣʫʛʦʚ, ʥʘʟʝʤʥʦʚʝʡʥʠʢʦʚʳʝ ʠ ʠʚʘʥ-

ʯʘʝʚʳʝ ʘʩʩʦʮʠʘʮʠʠ ʥʘ ʤʝʩʪʝ ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʭ (ʪʘʙʣ. 2) (ʅʦʪʦʚ ʠ 

ʜʨ., 2020ʘïʛ, 2021ʙ, ʚ). ʆʮʝʥʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʧʦʣʝʤʦʭʦʨʦʚ 

ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʚʳʩʦʢʦʢʦʥʢʫʨʝʥʪʥʳʭ ʘʙʦʨʠʛʝʥʥʳʭ ʚʠʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʤʦʥʦʜʦʤʠʥʘʥʪʥʳʭ (ʪʘʙʣ. 2). 

ʐʠʨʦʢʠʝ ʵʢʦʣʦʛʦ-ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʝ ʘʤʧʣʠʪʫʜʳ ʚʳʷʚʣʝʥʳ ʫ 

ʥʘʠʙʦʣʝʝ ʦʙʳʯʥʳʭ ʥʘ ʤʦʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʣʝʤʦʭʦʨʦʚ. ʉʨʝʜʠ ʥʠʭ 

Pimpinella major, Primula elatior, Ptarmica vulgaris, Heracleum 

sphondylium (ʪʘʙʣ. 2). ʆʥʠ ʩʤʦʛʣʠ ʧʦʣʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʮʝʥʦʪʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ, ʢʦʪʦʨʳʡ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʎʝʥʪʨʘʣʴʥʦʡ 

ɽʚʨʦʧʳ (ʅʦʪʦʚ ʠ ʜʨ., 2019ʘ, ʙ, 2020ʘ, ʚ, ʛ). ɼʣʷ ʵʪʠʭ ʚʠʜʦʚ ʦʪʤʝʯʝʥʳ 

ʪʘʢʞʝ ʠ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʠʝ ʩʧʝʢʪʨʳ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʧʦʣʝʤʦʭʦʨʦʚ (ʩʤ. 

ʪʘʙʣ. 1), ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʢʦʤʧʦʥʝʥʪ 

ʢʣʘʩʩʘ Molinio-Arrhenatheretea Tx. 1937 ʠ ʩʦʧʦʜʯʠʥʝʥʥʳʭ ʩʠʥʪʘʢʩʦʥʦʚ, 
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ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʦʶʟʘ Triseto flavescentis-Polygonion bistortae Br.-Bl. et 

Tx. ex Marschall 1947 (Mucina, 1997; Pr®servonsé, 2010ï2022; Mucina et 

al., 2016; Velev, 2018). ʎʝʥʦʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ ʨʦʣʴ Pimpinella major ʠ 

Arrhenatherum elatius ʚ ʬʠʪʦʮʝʥʦʟʘʭ ʤʦʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʩʦʚʤʝʩʪʥʘʷ 

ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʠʭ ʩ ʜʨʫʛʠʤʠ ʩʨʝʜʥʝʝʚʨʦʧʝʡʩʢʠʤʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤʠ 

ʚʠʜʘʤʠ ʦʧʨʝʜʝʣʷʝʪ ʩʭʦʜʩʪʚʦ ʘʩʩʦʮʠʘʮʠʡ ʂʊ ʩ ʣʫʛʦʚʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ 

ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʳ (ʅʦʪʦʚ ʠ ʜʨ., 2020ʘ, ʛ, 2021ʚ; ʈʝʰʝʪʥʠʢʦʚʘ ʠ ʜʨ., 

2021). ʌʠʪʦʮʝʥʦʟʳ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʚ ʤʝʩʪʘʭ ʧʦʣʝʤʦʭʦʨʥʦʛʦ ʟʘʥʦʩʘ, 

ʧʨʠ ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʚʳʢʘʰʠʚʘʥʠʠ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚʳ. ɺ 

ʥʠʭ ʩʦʭʨʘʥʷʶʪʩʷ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʦʙʣʘʩʪʝʡ ʧʝʨʚʠʯʥʦʛʦ ʘʨʝʘʣʘ ʩʚʷʟʠ 

ʤʝʞʜʫ ʟʘʥʝʩʝʥʥʳʤʠ ʯʫʞʝʨʦʜʥʳʤʠ ʚʠʜʘʤʠ. ɸʥʘʣʠʟ ʩʪʘʙʠʣʴʥʦʩʪʠ ʪʘʢʠʭ 

ʩʚʷʟʝʡ ʟʘʩʣʫʞʠʚʘʝʪ ʚʥʠʤʘʥʠʷ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʠʟʫʯʝʥʠʠ ʜʠʥʘʤʠʢʠ 

ʥʘʪʫʨʘʣʠʟʘʮʠʠ ʧʦʣʝʤʦʭʦʨʦʚ. 

ʀʟ ʚʠʜʦʚ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʪʦʣʴʢʦ ʥʘ ʦʜʥʦʡ ʠʟ ʂʊ, ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʰʠʨʦʢʠʝ ʵʢʦʣʦʛʦ-ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʠʝ ʘʤʧʣʠʪʫʜʳ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ 

Cruciata laevipes ʠ Phyteuma nigrum (ʪʘʙʣ. 2) (ʅʦʪʦʚ ʠ ʜʨ., 2020ʙ, 

2021ʚ). ʆʜʥʘʢʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʦʪʤʝʯʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʩʦʦʙʱʝʩʪʚ ʩ ʠʭ 

ʫʯʘʩʪʠʝʤ ʮʝʥʦʪʠʯʝʩʢʠʝ ʧʦʟʠʮʠʠ ʙʦʣʝʝ ʧʨʦʯʥʳʝ ʫ Cruciata laevipes. 

ɿʥʘʯʠʤʫʶ ʮʝʥʦʪʠʯʝʩʢʫʶ ʨʦʣʴ Phyteuma nigrum ʠʛʨʘʝʪ ʣʠʰʴ ʚ ʣʫʛʦʚʳʭ 

ʬʠʪʦʮʝʥʦʟʘʭ (ʅʦʪʦʚ ʠ ʜʨ., 2021ʚ). ʇʦʯʪʠ ʚʩʝ ʨʝʜʢʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ 

ʧʦʣʝʤʦʭʦʨʳ ʧʨʠʫʨʦʯʝʥʳ ʢ ʣʫʛʦʚʳʤ ʬʠʪʦʮʝʥʦʟʘʤ, ʩʦʭʨʘʥʷʶʱʠʤ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ (ʪʘʙʣ. 2). ɺ ʥʠʭ ʵʪʠ 

ʚʠʜʳ ʫʜʝʨʞʠʚʘʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʥʝʙʦʣʴʰʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʦʩʦʙʝʡ. 

ɼʘʞʝ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʮʝʥʦʧʦʧʫʣʷʮʠʡ 

ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʣʝʤʦʭʦʨʦʚ ʥʝ ʧʨʦʷʚʠʣʠ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʘʢʪʠʚʥʦʤʫ 

ʨʘʩʩʝʣʝʥʠʶ (ʅʦʪʦʚ ʠ ʜʨ., 2020ʙ, ʛ, 2021ʙ, ʚ). ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʘ 

ʧʨʝʜʝʣʳ ʧʫʥʢʪʦʚ ʧʝʨʚʠʯʥʦʛʦ ʟʘʥʦʩʘ ʦʪʤʝʯʝʥʦ ʫ Pimpinella major, 

Ptarmica vulgaris (ʅʦʪʦʚ ʠ ʜʨ., 2019ʘ, ʙ, 2020ʘ). ʕʪʠ ʚʠʜʳ ʤʦʛʫʪ 

ʧʦʧʘʜʘʪʴ ʚ ʩʤʝʞʥʳʝ ʬʠʪʦʮʝʥʦʟʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʨʷʜʦʤ ʩ ʠʭ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷʤʠ ʠʣʠ ʚʜʦʣʴ ʦʪʭʦʜʷʱʠʭ ʜʦʨʦʛ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʦ 

ʣʫʛʦʚʳʝ, ʨʫʜʝʨʘʣʴʥʳʝ ʠʣʠ ʧʨʠʜʦʨʦʞʥʳʝ ʩʦʦʙʱʝʩʪʚʘ, ʨʝʞʝ ʚʪʦʨʠʯʥʳʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʦʣʦʜʳʝ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ. ʉʣʫʯʘʠ ʧʦʷʚʣʝʥʠʷ 

Pimpinella major ʚ ʣʝʩʥʳʭ ʬʠʪʦʮʝʥʦʟʘʭ ʜʦʚʦʝʥʥʦʛʦ ʚʦʟʨʘʩʪʘ 

ʝʜʠʥʠʯʥʳ. Ptarmica vulgaris ʙʦʣʝʝ ʘʢʪʠʚʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚʜʦʣʴ 

ʜʦʨʦʛ ʠ ʣʝʩʥʳʭ ʪʨʦʧ (ʅʦʪʦʚ ʠ ʜʨ., 2019ʘ, ʙ). ʅʝʨʝʜʢʦ ʵʪʦ ʧʫʪʠ ʢ 

ʥʝʤʝʮʢʠʤ ʙʣʠʥʜʘʞʘʤ, ʩʢʣʘʜʘʤ, ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʘʤ, ʧʦʜʚʝʨʛʘʚʰʠʤʩʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʦʢʢʫʧʘʮʠʠ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʥʘʭʦʜʢʠ ʵʪʦʛʦ ʚʠʜʘ 

ʩʜʝʣʘʥʳ ʥʘ ʂʊ 2 ʚ ʧʨʝʜʝʣʘʭ ʜʝʤʦʥʪʠʨʦʚʘʥʥʦʡ ʚʝʪʢʠ ʥʝʤʝʮʢʦʡ 

ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʈʦʞʜʝʩʪʚʝʥʦ ï ʄʦʥʯʘʣʦʚʦ ʠ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ 

ʄʦʩʢʦʚʩʢʦ-ɺʠʥʜʘʚʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʥʘ ʂʊ 3 (ʨʠʩ. 1, ʪʘʙʣ. 1). ʅʘ 

ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ Ptarmica vulgaris ʯʝʪʢʦ ʤʘʨʢʠʨʫʶʪ 

ʜʦʨʦʞʥʫʶ ʠ ʪʨʦʧʠʥʦʯʥʫʶ ʩʝʪʴ. ɺʳʷʚʣʝʥʘ ʪʘʢʞʝ ʪʝʥʜʝʥʮʠʷ ʢ ʝʛʦ 

ʨʘʩʩʝʣʝʥʠʶ ʥʘ ʥʦʚʳʭ ʪʨʦʧʘʭ ʠ ʜʦʨʦʛʘʭ (ʅʦʪʦʚ ʠ ʜʨ., 2019ʙ). ɺ ʦʪʣʠʯʠʝ 
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ʦʪ Pimpinella major, ʦʥ ʦʙʳʯʥʦ ʥʝ ʜʦʤʠʥʠʨʫʝʪ ʚ ʩʦʦʙʱʝʩʪʚʘʭ. 

ɸʩʩʦʮʠʘʮʠʠ ʩ ʝʛʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʯʘʩʪʠʝʤ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ (ʨʠʩ. 2). 

ʆʜʥʘʢʦ ʦʙʘ ʵʪʠʭ ʚʠʜʘ ʫʩʪʦʡʯʠʚʳ ʚ ʢʨʫʧʥʦʪʨʘʚʥʳʭ ʪʨʘʚʦʩʪʦʷʭ ʩ 

ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʚʳʩʦʢʦʢʦʥʢʫʨʝʥʪʥʳʭ ʘʙʦʨʠʛʝʥʥʳʭ ʨʘʩʪʝʥʠʡ (ʪʘʙʣ. 2) 

(ʅʦʪʦʚ ʠ ʜʨ., 2019ʘ, ʙ). 

ɺ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧʫʥʢʪʦʚ ʤʘʩʩʦʚʦʛʦ ʟʘʥʦʩʘ ʤʦʞʝʪ ʨʘʩʩʝʣʷʪʴʩʷ 

Primula elatior. ʕʪʦʪ ʚʠʜ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʄʦʥʯʘʣʦʚʦ, ʦʙʳʯʝʥ 

ʚ ʨʫʜʝʨʘʣʴʥʳʭ ʬʠʪʦʮʝʥʦʟʘʭ ʚ ʜʝʨʝʚʥʷʭ ʆʣʝʥʠʥʩʢʦʛʦ ʨʘʡʦʥʘ (ʨʠʩ. 2, 

ʪʘʙʣ. 1, 2). ɺ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʦʥ ʦʪʤʝʯʝʥ ʥʘ ʂʊ 

1, ʂʊ 2, ʂʊ 3, ʘ ʫ ʄʦʥʯʘʣʦʚʦ ʩʪʘʣ ʚ ʥʠʭ ʮʝʥʦʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ ʚʠʜʦʤ. 

ʈʘʟʜʝʣʝʥʠʝ ʧʦʣʝʤʦʭʦʨʦʚ, ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʥʳʭ ʢ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ, ʥʘ ʘʛʨʠʦʬʠʪʳ ʠ ʵʧʝʢʦʬʠʪʳ ʚʳʟʳʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʪʨʫʜʥʦʩʪʠ. ɺ ʨʷʜʝ ʧʫʥʢʪʦʚ ʟʘʥʦʩʘ ʤʦʜʝʣʴʥʳʝ ʚʠʜʳ ʠʩʭʦʜʥʦ ʧʦʧʘʜʘʣʠ ʚ 

ʧʨʠʨʦʜʥʳʝ ʥʝʥʘʨʫʰʝʥʥʳʝ ʙʠʦʪʦʧʳ. ʆʩʚʘʠʚʘʝʤʳʝ ʠʤʠ ʥʦʚʳʝ ʪʠʧʳ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʠʤʝʶʪ ʨʘʟʥʳʡ ʫʨʦʚʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ ʥʘʪʫʨʘʣʠʟʘʮʠʠ ʤ  r ʚʳʜʝʣʠʣʠ ʪʨʠ 

ʛʨʫʧʧʳ, ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʧʦ ʫʨʦʚʥʶ ʠʥʪʝʛʨʘʣʴʥʦʡ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ. ʄ  r ʫʯʠʪʳʚʘʣʠ ʰʠʨʦʪʫ ʵʢʦʣʦʛʦ-ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʡ 

ʘʤʧʣʠʪʫʜʳ ʚʠʜʦʚ, ʮʝʥʦʪʠʯʝʩʢʠʝ ʧʦʟʠʮʠʠ ʠ ʮʝʥʦʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ 

ʚ ʨʘʟʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʫʢʮʝʩʩʠʦʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʠ 

ʚʦʟʜʝʡʩʪʚʠʶ ʚʳʩʦʢʦʢʦʥʢʫʨʝʥʪʥʳʭ ʘʙʦʨʠʛʝʥʥʳʭ ʚʠʜʦʚ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʨʘʩʩʝʣʝʥʠʶ (ʪʘʙʣ. 2). 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʛʨʫʧʧʳ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʠʟʢʦʡ, ʩʨʝʜʥʝʡ ʠ ʚʳʩʦʢʦʡ ʠʥʪʝʛʨʘʣʴʥʦʡ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ, ʩʦʦʪʚʝʪʩʪʫʶʱʝʡ I, II  ʠ III  ʙʘʣʣʘʤ ʧʨʝʜʣʦʞʝʥʥʦʡ ʰʢʘʣʳ 

(ʪʘʙʣ. 2). ʉʨʝʜʠ ʧʦʣʝʤʦʭʦʨʦʚ I ʛʨʫʧʧʳ Carex disticha, C. hartmanii, 

Chaerophyllum aureum, Cruciata glabra, Festuca heterophylla,  

F. nigrescens, Muscari botryoides. ɼʘʣʴʥʝʡʰʝʝ ʫʜʝʨʞʘʥʠʝ ʚ ʤʝʩʪʘʭ 

ʟʘʥʦʩʘ ʵʪʠʭ ʚʠʜʦʚ ʚʦʟʤʦʞʥʦ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʙʠʦʪʦʧʘ ʠ ʩʪʨʫʢʪʫʨʳ ʩʦʦʙʱʝʩʪʚʘ. 

II  ʛʨʫʧʧʫ ʧʨʝʜʩʪʘʚʣʷʶʪ Carex brizoides, C. flacca, C. tomentosa, 

Colchicum autumnale, Cruciata laevipes, Phyteuma nigrum. ʕʪʠ ʚʠʜʳ 

ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ ʢ ʩʫʢʮʝʩʩʠʦʥʥʳʤ ʩʤʝʥʘʤ ʬʠʪʦʮʝʥʦʟʦʚ ʠ ʦʙʣʘʜʘʶʪ 

ʙʦʣʴʰʝʡ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʦʡ ʛʨʫʧʧʦʡ 

ʧʦʣʝʤʦʭʦʨʦʚ. ʆʜʥʘʢʦ ʪʝʥʜʝʥʮʠʠ ʢ ʨʘʩʩʝʣʝʥʠʶ ʦʥʠ ʥʝ ʧʨʦʷʚʣʷʶʪ.  

ʂ III  ʛʨʫʧʧʝ ʦʪʥʝʩʝʥʳ Pimpinella major, Primula elatior, Ptarmica 

vulgaris. ʅʘʨʷʜʫ ʩ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴ  ʁ ʠ ʮʝʥʦʪʠʯʝʩʢʦʡ 

ʟʥʘʯʠʤʦʩʪʴ  ʁʦʥʠ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʥʳ ʢ ʨʘʩʩʝʣʝʥʠʶ, ʢʦʪʦʨʦʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧʫʥʢʪʦʚ ʠʭ ʤʘʩʩʦʚʦʛʦ 

ʟʘʥʦʩʘ, ʛʜʝ ʝʱʝ ʚ ʚʦʝʥʥʦʝ ʚʨʝʤʷ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦ 

ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʧʣʦʱʘʜʠ ʟʘʥʠʤʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦʧʫʣʷʮʠʠ (ʅʦʪʦʚ ʠ 

ʜʨ., 2019ʘ, ʙ; ʈʝʰʝʪʥʠʢʦʚʘ ʠ ʜʨ., 2021). 
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ʉʦʟʜʘʥʥʘʷ ʥʘʤʠ ʙʘʟʘ ʜʘʥʥʳʭ ʩ ʪʦʯʥʳʤʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ 

ʢʦʦʨʜʠʥʘʪʘʤʠ ʚʩʝʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ ʧʦʣʝʤʦʭʦʨʦʚ ʧʦʟʚʦʣʷʝʪ ʠʟʫʯʘʪʴ 

ʜʠʥʘʤʠʢʫ ʥʘʪʫʨʘʣʠʟʘʮʠʠ ʚʠʜʦʚ ʩ ʫʯʝʪʦʤ ʜʘʣʴʥʝʡʰʠʭ ʩʫʢʮʝʩʩʠʦʥʥʳʭ 

ʠʟʤʝʥʠʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ (ʅʦʪʦʚ ʠ ʜʨ., 2019ʘ, ʙ, 2020ʙ, ʚ, ʛ, 

2021ʙ, ʚ ʠ ʜʨ.). ɸʢʪʫʘʣʝʥ ʧʦʠʩʢ ʥʦʚʳʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ ʠ ʚʠʜʦʚ, ʘ 

ʪʘʢʞʝ ʧʨʦʜʦʣʞʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʠʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʠ ʠ 

ʙʠʦʤʦʨʬʦʣʦʛʠʠ ʧʦʣʝʤʦʭʦʨʦʚ (ʇʝʪʫʭʦʚʘ ʠ ʜʨ., 2021). 

ɿʘʢʣʶʯʝʥʠʝ. ʈʘʡʦʥʳ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʈʞʝʚʩʢʦʡ ʙʠʪʚʳ (1942ï

1943 ʛʛ.), ʦʭʚʘʪʳʚʘʶʱʠʝ ʥʘʠʙʦʣʝʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʟʥʘʯʠʤʫʶ ʯʘʩʪʴ 

ʙʳʚʰʝʛʦ ʈʞʝʚʩʢʦ-ɺʷʟʝʤʩʢʦʛʦ ʧʣʘʮʜʘʨʤʘ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʥʠʢʘʣʴʥʫʶ 

ʤʦʜʝʣʴʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʥʘʪʫʨʘʣʠʟʘʮʠʠ 

ʧʦʣʝʤʦʭʦʨʦʚ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʥʘʪʫʨʘʣʠʟʘʮʠʠ ʧʦʣʝʤʦʭʦʨʦʚ ʫʯʪʝʥʳ 

ʮʝʥʦʪʠʯʝʩʢʠʝ ʧʦʟʠʮʠʠ ʚʠʜʦʚ ʚ ʨʘʟʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ, ʭʘʨʘʢʪʝʨ 

ʩʦʚʤʝʩʪʥʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ, ʰʠʨʦʪʘ ʠʭ ʵʢʦʣʦʛʦ-ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʡ 

ʘʤʧʣʠʪʫʜʳ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʩʫʢʮʝʩʩʠʦʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ. ʆʮʝʥʢʘ ʠʥʪʝʛʨʘʣʴʥʦʡ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 18 

ʤʦʜʝʣʴʥʳʭ ʚʠʜʦʚ ʧʦʟʚʦʣʠʣʘ ʚʳʷʩʥʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ 

ʩʦʭʨʘʥʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʂ ʨʘʩʩʝʣʝʥʠʶ ʚ ʨʘʡʦʥʘʭ ʤʘʩʩʦʚʦʛʦ 

ʟʘʥʦʩʘ ʩʧʦʩʦʙʥʳ Pimpinella major, Primula elatior, Ptarmica vulgaris. 

ʇʨʦʯʠʝ ʚʠʜʳ ʫʜʝʨʞʠʚʘʶʪʩʷ ʚ ʦʪʤʝʯʝʥʥʳʭ ʧʫʥʢʪʘʭ ʩ ʨʘʟʣʠʯʥʦʡ 

ʩʪʝʧʝʥʴʶ ʫʩʪʦʡʯʠʚʦʩʪʠ. 

ʅʝʦʙʭʦʜʠʤʳ ʜʘʣʴʥʝʡʰʠʝ ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʥʘʙʣʶʜʝʥʠʷ. ɸʢʪʫʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʧʦʣʝʤʦʭʦʨʦʚ ʥʘ ʜʨʫʛʠʭ ʤʦʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

 
ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʛʣʫʙʦʢʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ɸ.ɺ. ʍʘʣʠʤʘʥʯʫʢʫ 

(ɺʦʝʥʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʦʠʩʢʦʚʳʡ ʮʝʥʪʨ çʇʘʤʷʪʴ 29 ʘʨʤʠʠè), ʨʫʢʦʚʦʜʠʪʝʣʶ 

ʧʦʠʩʢʦʚʦʛʦ ʦʪʨʷʜʘ çɿʚʝʟʜʘè ɺ.ɺ. ʉʪʨʝʣʴʥʠʢʦʚʫ ʟʘ ʮʝʥʥʳʝ ʢʦʥʩʫʣʴʪʘʮʠʠ ʠ 

ɽ.ɸ. ʃʫʙʥʠʥʦʡ (ɻɹʋɿ ɻʂɹ ʠʤ. ʄ.ʇ. ʂʦʥʯʘʣʦʚʩʢʦʛʦ ɼɿʄ) ʟʘ ʧʦʤʦʱʴ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʄ  r ʦʯʝʥʴ ʧʨʠʟʥʘʪʝʣʴʥʳ ʧʨʦʬʝʩʩʦʨʫ  

ʃ.ɸ. ɾʫʢʦʚʦʡ ʟʘ ʧʨʦʜʫʢʪʠʚʥʦʝ ʦʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʧʦʜʭʦʜʦʚ ʢ ʠʭ ʘʥʘʣʠʟʫ. 
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Peculiarities of naturalization of 18 species of polemochore plants in the 

Tver region have been clarified. The distribution of these species in the main 

areas of the former Rzhev-Vyazemsky bridgehead, which was a key 

strategic object of the Great Patriotic War, is analyzed. The specificity of 

biotopes is characterized taking into account the occurrence of concomitant 

species of polemochors. As a result of an integrated assessment of the 

peculiarities of ecology, coenotic features and sustainability in regional plant 

communities, groups of species according to the degree of naturalization 

have been identified. It is recommended to monitor the dynamics of further 

naturalization. 
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ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʣʦʨʘ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʜʠʥʘʤʠʢʘ ʬʣʦʨʳ, 

ʉʤʦʣʝʥʩʢʦʝ ʇʦʦʟʝʨʴʝ, ʦʭʨʘʥʘ ʨʘʩʪʝʥʠʡ, ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʉʤʦʣʝʥʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʘʜʚʝʥʪʠʚʥʘʷ ʬʣʦʨʘ, ʯʫʞʝʨʦʜʥʘʷ ʬʣʦʨʘ, ʨʝʛʠʦʥʘʣʴʥʘʷ ʬʣʦʨʘ. 

 

 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çʉʤʦʣʝʥʩʢʦʝ ʇʦʦʟʝʨʴʝè, ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʚ 

1992 ʛ., ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʟʘʧʘʜʝ ʉʨʝʜʥʝʨʫʩʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ, ʚ 

ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʜʚʫʭ ʨʘʡʦʥʦʚ: ɼʝʤʠʜʦʚʩʢʦʛʦ ʠ 

ɼʫʭʦʚʱʠʥʩʢʦʛʦ, ʠ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʧʦʜʟʦʥʝ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ 

ʣʝʩʦʚ. ʇʣʦʱʘʜʴ ʧʘʨʢʘ ʩʦʩʪʘʚʣʷʝʪ 146237 ʛʘ. 

ʉʦ ʚʨʝʤʝʥʠ ʠʟʜʘʥʠʷ ʩʧʠʩʢʘ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ çʉʤʦʣʝʥʩʢʦʛʦ 

ʇʦʦʟʝʨʴʷè (ʈʝʰʝʪʥʠʢʦʚʘ, 2002) ʧʨʦʰʣʦ ʫʞʝ ʧʦʯʪʠ 20 ʣʝʪ. 

ʇʨʦʜʦʣʞʘʶʱʠʝʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʣʦʨʳ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʘʨʢʘ 

ʧʦʧʦʣʥʠʣʠ ʩʚʝʜʝʥʠʷ ʦ ʯʠʩʣʝʥʥʦʩʪʠ ʨʷʜʘ ʘʙʦʨʠʛʝʥʥʳʭ ʚʠʜʦʚ ʠ ʦ 

ʨʘʩʩʝʣʝʥʠʠ ʨʘʥʝʝ ʚʳʷʚʣʝʥʥʳʭ ʯʫʞʝʨʦ ʜʥʳʭ ʚʠʜʦʚ (ʊʠʪʦʚʝʮ, 2012, 

2019; ʉʫʜʥʠʢ ʠ ʜʨ., 2014; ɸʥʘʣʠʟé, 2015; ɺʠʣʷʝʚʘ, 2015, 2016; 

ʊʠʭʦʥʦʚʘ ʠ ʜʨ., 2019; ʊʝʣʝʛʘʥʦʚʘ, ʉʝʤʝʥʠʱʝʥʢʦʚ, 2020). ɺ ʧʫʙʣʠʢʘʮʠʠ 

ʤ  rʦʙʦʙʱʘʝʤ ʜʘʥʥʳʝ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʨʠʛʠʥʘʣʴʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ 

ʭʦʜʝ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʠ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʘʨʢʝ ʚ 2006ï

2021 ʛʛ. 

                                                 

 
*
 ʈʘʙʦʪʘ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʚ ʭʦʜʝ ʧʣʘʥʦʚʳʭ ʨʘʙʦʪ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʉʤʦʣʝʥʩʢʦʝ ʇʦʦʟʝʨʴʝè ʚ 2006-2013, 2019, 2020 ʛʛ. ʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ɻɹʉ ʈɸʅ çɹʠʦʣʦʛʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʠʨʦʜʥʦʡ ʠ 

ʢʫʣʴʪʫʨʥʦʡ ʬʣʦʨʳ: ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʠ ʧʨʠʢʣʘʜʥʳʝ ʚʦʧʨʦʩʳ ʠʟʫʯʝʥʠʷ ʠ 

ʩʦʭʨʘʥʝʥʠʷè  ̄ 122011400178-7; ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʧʦ ʠʟʫʯʝʥʠʶ ʨʘʩʪʝʥʠʡ-

ʧʦʣʝʤʦʭʦʨʦʚ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ 1804-01206-ʘ ʚ 2017 ʛ., ʚ ʭʦʜʝ ʵʢʩʧʝʜʠʮʠʡ ʎʕʇʃ 

ʈɸʅ ʚ 2019 ʠ 2020 ʛʛ. (ʧʨʦʝʢʪ ʈʌʌʀ ˉ18-54-00029 ʠ 17-05-01129) ʠ ʚ ʨʘʤʢʘʭ 

ʧʨʦʝʢʪʘ ʈʅʌ  ̄21-74-20171 ʚ 2021 ʛ. 

É ʊʠʪʦʚʝʮ ɸ.ɺ., ʈʝʰʝʪʥʠʢʦʚʘ ʅ.ʄ., 

    2022 
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ʅʘʟʚʘʥʠʷ ʠ ʩʚʝʜʝʥʠʷ ʦ ʨʘʩʧʨʦʩʪʨʘʥʥyʥʦʩʪʠ ʚʠʜʦʚ ʧʨʠʚʝʜʝʥʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤʠ ʠʟ çʌʣʦʨʳ ʉʨʝʜʥʝʡ ʧʦʣʦʩʳ ʝʚʨʦʧʝʡʩʢʦʡ 

ʯʘʩʪʠ ʈʦʩʩʠʠè (ʄʘʝʚʩʢʠʡ, 2014). ʇʦʨʷʜʦʢ ʩʝʤʝʡʩʪʚ ʚ ʩʧʠʩʢʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʠʩʪʝʤʝ ʕʥʛʣʝʨʘ ʩ ʜʦʧʦʣʥʝʥʠʷʤʠ ɼʘʣʣʘ-ʊʦʨʨʝ (ʪʘʢ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚʠʜʳ ʚ ʦʩʥʦʚʥʳʭ ʛʝʨʙʘʨʠʷʭ ʠ ʚ ʘʥʥʦʪʠʨʦʚʘʥʥʦʤ ʩʧʠʩʢʝ 

ʧʘʨʢʘ (ʈʝʰʝʪʥʠʢʦʚʘ, 2002); ʚʥʫʪʨʠ ʩʝʤʝʡʩʪʚ ʨʦʜʘ ʠ ʚʠʜʳ ï ʧʦ 

ʘʣʬʘʚʠʪʫ). 

ʄ  r ʮʠʪʠʨʫʝʤ ʵʪʠʢʝʪʢʫ, ʥʘʙʣʶʜʝʥʠʝ ʠʣʠ ʫʢʘʟʘʥʠʝ ʠʟ 

ʣʠʪʝʨʘʪʫʨʳ, ʧʦʵʪʦʤʫ ʬʦʨʤʘ ʫʢʘʟʘʥʠʡ ʠʥʦʛʜʘ ʦʪʣʠʯʘʝʪʩʷ. ʅʘʙʣʶʜʝʥʠʷ 

ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʚʝʜʝʥʳ ʚ ʬʦʨʤʘʪʝ ʵʪʠʢʝʪʢʠ. 

ʉʦʢʨʘʱʝʥʠʷ. ʄʝʩʪʘ ʭʨʘʥʝʥʠʷ ʛʝʨʙʘʨʠ ̫ ʦʙʦʟʥʘʯʝʥʳ 

ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʘʢʨʦʥʠʤʘʤʠ: MW ï ʛʝʨʙʘʨʠʡ ʙʠʦʬʘʢʘ ʄɻʋ; MHA ï 

ʛʝʨʙʘʨʠʡ ɻɹʉ ʈɸʅ; MSK ï ʛʝʨʙʘʨʠʡ ʠʥʩʪʠʪʫʪʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ 

ʙʦʪʘʥʠʢʠ ʠʤ. ɺ.ʌ. ʂʫʧʨʝʚʠʯʘ ʅɸʅ ɹʝʣʘʨʫʩʠ. ʌʘʤʠʣʠʠ ʢʦʣʣʝʢʪʦʨʦʚ (ʚ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʦʥʠ ʫʧʦʤʷʥʫʪʳ ʙʦʣʝʝ 3 ʨʘʟ): ɸ.ʊ. ï ɸ. ʊʠʪʦʚʝʮ, ɼ.ɼ. ï ɼ. 

ɼʫʙʦʚʠʢ, ɽ.ʊ. ï ɽ. ʊʠʭʦʥʦʚʘ, ʀ.ʌ. ï ʀ. ʌʘʜʝʝʚʘ, ʅ.ʈ. ï ʅ. 

ʈʝʰʝʪʥʠʢʦʚʘ; ʩʪʦʨʦʥʳ ʩʚʝʪʘ: ʉ ï ʩʝʚʝʨ, ʖ ï ʶʛ, ɿ ï ʟʘʧʘʜ, ɺ ï ʚʦʩʪʦʢ. 

 

ɸʙʦʨʠʛʝʥʥʳʝ ʚʠʜʳ. ʇʨʠʚʦʜʷʪʩʷ ʥʘʭʦʜʢʠ ʨʝʜʢʠʭ ʘʙʦʨʠʛʝʥʥʳʭ 

ʚʠʜʦʚ, ʢʦʪʦʨʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʤʝʥʝʝ 

ʯʝʤ ʚ 5 ʪʦʯʢʘʭ (ʠ ʜʣʷ ʥʠʭ ʚ ʩʧʠʩʢʝ ʧʨʠʚʝʜʝʥʳ ʪʦʯʥʳʝ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ), ʘ ʪʘʢʞʝ ʨʝʜʢʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʨʝʜʥʝʡ ʈʦʩʩʠʠ 

ʚʠʜʦʚ (ʄʘʝʚʩʢʠʡ, 2014). ʆʪʤʝʯʘʶʪʩʷ ʪʘʢʞʝ ʬʘʢʪʳ ʩʦʢʨʘʱʝʥʠʷ ʠʣʠ 

ʫʪʨʘʪʳ ʠʟʚʝʩʪʥʳʭ ʧʦʧʫʣʷʮʠʡ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʙʳʣʠ ʧʨʝʜʧʨʠʥʷʪʳ 

ʩʧʝʮʠʘʣʴʥʳʝ ʧʦʠʩʢʠ ʚʠʜʘ ʚ ʠʟʚʝʩʪʥʦʤ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ ʠ ʚʠʜ ʥʝ 

ʦʙʥʘʨʫʞʝʥ. 

ʆʭʨʘʥʷʝʤʳʝ ʚ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʨʘʩʪʝʥʠʷ (ʇʝʨʝʯʝʥʴé, 

2012) ʦʙʦʟʥʘʯʝʥʳ ʙʫʢʚʘʤʠ çʂʂè ʧʝʨʝʜ ʥʘʟʚʘʥʠʝʤ. 

ʂʂ Botrychium lunaria (L.) Sw. ï ɻʨʦʟʜʦʚʥʠʢ ʧʦʣʫʣʫʥʥʳʡ: ʙʳʣ 

ʠʟʚʝʩʪʝʥ ʠʟ 3 ʪʦʯʝʢ. ɺ 2010 ʛ. ʦʙʥʘʨʫʞʝʥʦ ʥʦʚʦʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʥʘ 

ʦʢʨʘʠʥʝ ʜ. ʇʝʪʨʘʢʦʚʦ. ɺ 2010-2014 ʛʛ. ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʴ ʟʜʝʩʴ 

ʢʦʣʝʙʘʣʘʩʴ ʦʪ 3 ʜʦ 1 ʵʢʟʝʤʧʣʷʨʦʚ (ɺʠʣʷʝʚʘ, 2016); ʚ 1 ʢʤ ʥʘ ʖ ʦʪ ʜ. 

ʇʝʪʨʘʢʦʚʦ ʥʘ ʩʳʨʦʚʘʪʦʤ ʣʫʛʫ, 2 ʛʝʥʝʨʘʪʠʚʥʳʭ ʵʢʟʝʤʧʣʷʨʘ, ɽ.ʊ., 28.VI 

2021 (ʥʘʙʣʶʜʝʥʠʝ). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʘʥʝʝ ʠʟʚʝʩʪʥʘʷ ʤʥʦʛʦʯʠʩʣʝʥʥʘʷ 

ʧʦʧʫʣʷʮʠʷ ʥʘ ʩʢʣʦʥʝ ʭʦʣʤʘ ʫ ʩʪʘʨʦʛʦ ʢʣʘʜʙʠʱʘ ʤʝʞʜʫ ʜʜ. ɹʘʭʦʚʦ ʠ 

ɸʛʝʝʚʱʠʥʘ, ʚʝʨʦʷʪʥʦ, ʫʪʨʘʯʝʥʘ: ʦʪʢʨʳʪʳʝ ʫʯʘʩʪʢʠ ʟʘʨʦʩʣʠ ʚʳʩʦʢʠʤ 

ʢʫʩʪʘʨʥʠʢʦʤ ʠ ʪʨʘʚʦʩʪʦʝʤ. ɺ ʪʦʤ ʞʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ ʨʦʩ ʙʦʣʝʝ 

ʤʘʣʦʯʠʩʣʝʥʥʳʡ B. matricarifolium A. Br. ex Koch ï ʠ ʪʘʢʞʝ ʥʝ 

ʚʩʪʨʝʯʝʥ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʧʝʮʠʘʣʴʥʳʝ ʧʦʠʩʢʠ ʚ 2017 ʛ. 

ʂʂ Botrychium multifidum (S.G. Gmel.) Rupr. ï ɻʨʦʟʜʦʚʥʠʢ 

ʤʥʦʛʦʨʘʟʜʝʣʴʥʳʡ: ʧʦʧʫʣʷʮʠʷ ʤʝʞʜʫ ʜʜ. ɹʘʭʦʚʦ ʠ ɸʛʝʝʚʱʠʥʘ, 

ʚʝʨʦʷʪʥʦ, ʫʪʨʘʯʝʥʘ. ɹʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʜʚʝ ʥʦʚʳʭ ʪʦʯʢʠ ʧʨʦʠʟʨʘʩʪʘʥʠʷ 

ʚʠʜʘ: ʥʘ ʤʦʨʝʥʥʦʡ ʛʨʷʜʝ ʚ ʟʝʣʝʥʦʤʦʰʥʦʤ ʩʦʩʥʷʢʝ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʦʟ. 
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ʆʢʥʠʱʝ (ʊʝʣʝʛʘʥʦʚʘ, ʉʝʤʝʥʠʱʝʥʢʦʚ, 2020); ʚ 6,5 ʢʤ ʥʘ ɿ ʦʪ ʜ. 

ɿʝʤʮʦʚʦ, ʥʘ ʚʝʡʥʠʢʦʚʦʤ ʣʫʛʫ ʚ ʫʨʦʯʠʱʝ ɻʦʨʦʜʦʢ, 2 ʛʝʥʝʨʘʪʠʚʥʳʭ 

ʵʢʟʝʤʧʣʷʨʘ, 02.VII 2019, ɸ.ʊ. (ʥʘʙʣʶʜʝʥʠʝ; ʊʠʪʦʚʝʮ, 2019). 

ʂʂ Ophioglossum vulgatum L. ï ʋʞʦʚʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ: ʥʘ ɺ 

ʦʪ ʜ. ɻʣʘʩʢʦʚʦ (ʦʢʨʝʩʪʥʦʩʪʠ ʙʳʚʰʝʡ ʜ. ʐʝʚʝʣʝʚʦ), ʥʘ ʣʫʛʫ ʫ ʨ. 

ʉʝʨʤʷʪʢʠ, 4.VIII  2017, ʅ.ʈ. (ʥʘʙʣʶʜʝʥʠʝ). ʈʦʩ ʥʘ ʧʣʦʱʘʜʠ ʥʝʩʢʦʣʴʢʦ 

ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ, ʦʙʠʣʴʥʦ. 

ʂʂ Cinna latifolia (Trev.) Griseb. ï ʎʠʥʥʘ ʰʠʨʦʢʦʣʠʩʪʥʘʷ: 

ʨʝʜʢʠʡ ʚʠʜ ʚ ʉʨʝʜʥʝʡ ʈʦʩʩʠʠ, ʥʦ ʚ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ ʩʧʦʨʘʜʠʯʝʩʢʠ 

ʨʘʩʧʨʦʩʪʨʘʥʥyʥʳʡ ʧʦ ʩʳʨʳʤ ʫʯʘʩʪʢʘʤ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ (ʚ 

2000-ʭ ʛʦʜʘʭ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʥʘ 13 ʤʘʨʰʨʫʪʘʭ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʧʘʨʢʘ). ʅʦʚʳʝ ʪʦʯʢʠ: ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ ʜ. 

ʇʝʪʨʘʢʦʚʦ, 29.VII  2017, ʅ.ʈ.; ʥʘ ɺ ʦʪ ʦʟ. ɼʛʦ, 30.VII  2017, ʅ.ʈ.; ʚ 4 ʢʤ 

ʥʘ ɺ ʦʪ ʜ. ɻʣʘʩʢʦʚʦ (ʦʢʦʣʦ 2 ʢʤ ʢ ɺ ʦʪ ʙʳʚʰʝʡ ʜ. ʐʝʚʝʣʝʚʦ), ʚ ʜʦʣʠʥʝ 

ʨ. ʉʝʨʤʷʪʢʠ, ʅ.ʈ., 4.VIII  2017; ʶʞʥʳʡ ʙʝʨʝʛ ʦʟ. ʉʘʧʰʦ, ʢ ɿ ʦʪ ʨ. 

ʉʘʧʰʘʥʢʘ, ʚ ʩʪʘʨʦʤ ʝʣʴʥʠʢʝ, 6.VIII  2017, ʅ.ʈ. (ʥʘʙʣʶʜʝʥʠʷ). 

Glyceria striata (Lam.) Hitchc. ï ʄʘʥʥʠʢ ʧʦʣʦʩʘʪʳʡ: ʚ 1,9 ʢʤ ʥʘ 

ʉ-ɺ ʦʪ ʜ. ʋʩʪʠʥʦʚʦ, ʚ ʩʳʨʦʤ ʩʝʨʦʦʣʴʰʘʥʠʢʝ ʥʘ ʢʨʘʶ ʷʤʳ ʦʪ 

ʚʳʚʦʨʦʪʥʷ, 26.VII 2010, ɸ.ʊ. (MW; ʊʠʪʦʚʝʮ, 2012); ʧʦʣʦʩʦʡ ʚʜʦʣʴ 

ʩʝʚʝʨʥʦʛʦ ʙʝʨʝʛʘ ʦʟ. ɺʝʨʚʠʞʩʢʦʝ, 2019, ʖ.ɸ. ʉʝʤʝʥʠʱʝʥʢʦʚ 

(ʥʘʙʣʶʜʝʥʠʝ; ʊʝʣʝʛʘʥʦʚʘ, ʉʝʤʝʥʠʱʝʥʢʦʚ, 2020). ʇʨʦʠʩʭʦʞʜʝʥʠʝ 

ʵʪʦʛʦ ʚʠʜʘ ʚ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝʦʯʝʚʠʜʥʦ: ʦʥ ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʚ 

ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ, ʚ ɽʚʨʦʧʝ ʙʳʣ ʥʘʡʜʝʥ ʪʦʣʴʢʦ ʢʘʢ ʟʘʥʦʩʥʦʝ ʚʦ 

ʌʨʘʥʮʠʠ, ʐʚʝʡʮʘʨʠʠ, ʐʚʝʮʠʠ, ʥʘʡʜʝʥ ʚ ʂʠʝʚʩʢʦʡ ʦʙʣʘʩʪʠ ʢʘʢ 

ʦʜʠʯʘʚʰʝʝ ʨʘʩʪʝʥʠʝ ʠʟ ʢʫʣʴʪʫʨʳ (ʎʚʝʣʝʚ, 1976). ʈʘʥʝʝ ʙʳʣ ʠʟʚʝʩʪʝʥ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʪʦʣʴʢʦ ʫ ʦʟ. ʈʳʪʦʝ, ʛʜʝ ʥʘʙʣʶʜʘʣʩʷ ʚ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʠ 

ʧʨʦʠʟʚʦʜʠʣ ʚʧʝʯʘʪʣʝʥʠʝ ʘʙʦʨʠʛʝʥʥʦʛʦ (ʄʘʡʦʨʦʚ, ʈʝʰʝʪʥʠʢʦʚʘ, 2001). 

ʂʘʢ ʦʥ ʧʦʧʘʣ ʚ ʧʘʨʢ, ʥʝ ʷʩʥʦ, ʥʦ ʥʦʚʳʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʝʛʦ ʨʘʩʩʝʣʝʥʠʠ. 

Festuca trachyphylla (Hack.) Krajina ï ʆʚʩʷʥʠʮʘ 

ʰʝʨʰʘʚʦʣʠʩʪʥʘʷ: ʙʳʣʘ ʠʟʚʝʩʪʥʘ ʠʟ ʜʚʫʭ ʪʦʯʝʢ ʚ ʧʘʨʢʝ. ʉʦʙʨʘʥʘ ʚ 0,6 

ʢʤ ʥʘ ʉ-ɿ ʦʪ ʫʨ. ʂʣʠʤʷʪʳ, 25.VI 2021, ɸ.ʊ. (MHA). 

Carex atherodes Spreng. ï ʆʩʦʢʘ ʧʨʷʤʦʢʦʣʦʩʘʷ: ʨʘʥʝʝ ʠʟʚʝʩʪʥʘ 

ʠʟ 4 ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ. ʆʪʤʝʯʝʥʘ: ʚ 2,5 ʢʤ ʥʘ ʉ ʦʪ ʜ. ʇʝʪʨʦʚʩʢʦʝ, ʚ 

ʩʳʨʦʤ ʩʝʨʦʦʣʴʰʘʥʠʢʝ, ʧʨʠʫʨʦʯʝʥʥʦʤʫ ʢ ʧʦʥʠʞʝʥʠʶ, 02.VII 2010, 

ɸ.ʊ.; ʚ 0,7 ʢʤ ʥʘ ʉ ʦʪ ʫʨ. ʂʫʨʠʣʳ, ʚ ʟʘʙʦʣʦʯʝʥʥʦʤ ʯʝʨʥʦʦʣʴʰʘʥʠʢʝ, 

08.VII 2011, ɸ.ʊ.; ʚ 0,9 ʢʤ ʥʘ ʖ ʦʪ ʫʨ. ʂʫʨʠʣʳ, ʚ ʟʘʙʦʣʦʯʝʥʥʦʤ 

ʯʝʨʥʦʦʣʴʭʦʚʦ-ʝʣʦʚʦʤ ʣʝʩʫ, 3.VII  2012, ɸ.ʊ.; ʚ 3,3 ʢʤ ʥʘ ʉ ʦʪ ʫʨ. 

ɻʦʨʦʜʦʢ, ʚ ʩʳʨʦʤ ʧʦʥʠʞʝʥʠʠ ʩʨʝʜʠ ʩʤʝʰʘʥʥʦʛʦ ʝʣʦʚʦʛʦ ʣʝʩʘ ʩ ʦʩʠʥʦʡ 

ʠ ʣʠʧʦʡ, 02.VII  2019, ɸ.ʊ. (ʥʘʙʣʶʜʝʥʠʷ); ʚ 1,3 ʢʤ ʥʘ ʉ ʦʪ ʜ. 

ʐʫʛʘʡʣʦʚʦ, ʚ ʟʘʙʦʣʦʯʝʥʥʦʡ ʧʦʡʤʝ ʨ. ɺʠʣʝʡʢʠ, ʢʨʫʧʥʘʷ ʧʦʧʫʣʷʮʠʷ, 

02.07.2020, ɸ.ʊ. (MW, MHA). ʅʝ ʷʩʥʦ, ʩʚʷʟʘʥʳ ʣʠ ʥʦʚʳʝ ʥʘʭʦʜʢʠ ʩ 

ʨʘʩʩʝʣʝʥʠʝʤ ʚʠʜʘ, ʪʘʢ ʢʘʢ ʨʘʩʪʝʥʠʝ ʤʘʣʦʟʘʤʝʪʥʦʝ, ʦʜʥʘʢʦ ʚ ʂʘʣʫʞʩʢʦʡ 
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ʦʙʣ. ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʪʦʞʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʯʘʱʝ (ʥʘʙʣʶʜʝʥʠʷ 

ʘʚʪʦʨʦʚ ʠ ʄ.ʀ. ʇʦʧʯʝʥʢʦ). 

Carex dioica L. ï ʆʩʦʢʘ ʜʚʫʜʦʤʥʘʷ: ʚ 2 ʢʤ ʥʘ ʉ-ɺ ʦʪ ʜ. 

ʇʦʙʦʠʱʝ, ʥʘ ʦʢʨʘʠʥʝ ʙʦʣʦʪʘ, 2.VIII  2017, ʅ.ʈ. (ʥʘʙʣʶʜʝʥʠʝ). ʈʝʜʢʠʡ 

ʚʠʜ, ʜʦ ʵʪʦʛʦ ʦʪʤʝʯʝʥʥʳʡ ʥʘ ʙʝʨʝʛʫ ʦʟ. ɺʝʨʚʠʞʩʢʦʝ ʠ ʦʟ. ʄʫʪʥʦʝ 

(ʈʝʰʝʪʥʠʢʦʚʘ, 2002). 

Carex montana L. ï ʆʩʦʢʘ ʛʦʨʥʘʷ: ʙʳʣʘ ʠʟʚʝʩʪʥʘ ʚ 3 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷʭ. ʅʘʡʜʝʥʘ ʚ 2,5 ʢʤ ʥʘ ʖ ʦʪ ʜ. ɹʘʢʣʘʥʦʚʦ, ʫ ʶʞʥʦʛʦ 

ʙʝʨʝʛʘ ʦʟ. ɹʘʢʣʘʥʦʚʩʢʦʝ, ʚʙʣʠʟʠ ʙʘʟʳ ʦʪʜʳʭʘ, ʥʘ ʦʧʫʰʢʝ ʩʦʩʥʷʢʘ 

ʤʰʠʩʪʦ-ʦʨʣʷʢʦʚʦʛʦ ʧʦ ʩʢʣʦʥʫ, 29.VII 2015, ɼ.ɼ. (MSK; ʉʫʜʥʠʢ ʠ ʜʨ., 

2014). ʕʪʦʪ ʚʠʜ ʚ ʉʨʝʜʥʝʡ ʈʦʩʩʠʠ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʩʪʘʣ 

ʚʩʪʨʝʯʘʪʴʩʷ ʯʘʱʝ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʝʛʦ ʚ ʠʟʚʝʩʪʥʳʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷʭ 

ʚʳʨʦʩʣʘ. 

ʂʂ Carex paniculata L. ï ʆʩʦʢʘ ʤʝʪʝʣʴʯʘʪʘʷ: ʨʝʜʢʠʡ ʚʠʜ, ʨʘʥʝʝ 

ʦʪʤʝʯʝʥʥʳʡ ʫ ʜʚʫʭ ʦʟʝʨ ï ʄʦʭʘʥʴ ʠ ɻʣʫʙʦʢʦʝ. ʅʘʡʜʝʥʘ ʚ 0,9 ʢʤ ʥʘ ʖ 

ʦʪ ʜ. ʐʫʛʘʡʣʦʚʦ, ʦʩʦʢʦʚʦʝ ʙʦʣʦʪʦ, ʚʙʣʠʟʠ ʨʫʩʣʘ ʨ. ɺʠʣʝʡʢʠ, 30.VI  

2020, ɸ.ʊ. (MW). 

ʂʂ Trichophorum alpinum (L.) Pers. ï ʇʫʭʦʥʦʩ ʘʣʴʧʠʡʩʢʠʡ: ʚ 1,2 

ʢʤ ʥʘ ʖ ʦʪ ʜ. ʐʫʛʘʡʣʦʚʦ, ʥʘ ʪʨʘʚʷʥʦʤ ʤʠʥʝʨʦʪʨʦʬʥʦʤ ʙʦʣʦʪʝ, 8.VII 

2019, ɸ.ʊ. (MHA). ɿʜʝʩʴ ʦʥ ʦʙʠʣʝʥ ʠ ʟʘʥʠʤʘʝʪ ʩ ʥʝʨʘʚʥʦʤʝʨʥʦʡ 

ʯʘʩʪʦʪʦʡ ʧʣʦʱʘʜʴ ʥʝ ʤʝʥʝʝ 200Ĭ200 ʤ. ʈʝʜʢʠʡ ʚʠʜ, ʨʘʥʝʝ ʦʪʤʝʯʝʥʥʳʡ 

ʫ ʦʟ. ʄʫʪʥʦʝ (ɸʣʝʢʩʝʝʚ, ʅʦʚʦʞʠʣʦʚʘ 2004), ʛʜʝ, ʧʦ ʥʘʙʣʶʜʝʥʠʷʤ 2017 

ʛ., ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʠ ʩʦʢʨʘʪʠʣʦʩʴ ʠ ʥʘʤʠ, ʥʝʩʤʦʪʨʷ ʥʘ 

ʩʧʝʮʠʘʣʴʥʳʝ ʧʦʠʩʢʠ, ʥʝ ʚʩʪʨʝʯʝʥ. ɺʧʨʦʯʝʤ, ʚʠʜ ʤʘʣʦʟʘʤʝʪʥʳʡ ʠ 

ʥʝʢʦʪʦʨʳʝ ʵʢʟʝʤʧʣʷʨʳ ʤʦʛʣʠ ʩʦʭʨʘʥʠʪʴʩʷ. ɺ ʉʨʝʜʥʝʡ ʈʦʩʩʠʠ 

ʧʨʦʛʨʝʩʩʠʨʫʝʪ. 

ʂʂ Iris sibirica L. ï ʂʘʩʘʪʠʢ ʩʠʙʠʨʩʢʠʡ: ʦʪʤʝʯʝʥ ʥʘ ʖ-ɿ ʙʝʨʝʛʫ 

ʦʟ. ʉʘʧʰʦ, ʥʘ ʦʧʫʰʢʝ ʩʦʩʥʷʢʘ, ʚʳʭʦʜʷʱʝʛʦ ʢ ʙʝʨʝʛʫ ʦʟʝʨʘ (ɺʠʣʷʝʚʘ, 

2016). ʈʝʜʢʠʡ ʚʠʜ, ʨʘʥʝʝ ʦʪʤʝʯʝʥʥʳʡ ʚ 4 ʪʦʯʢʘʭ (ʈʝʰʝʪʥʠʢʦʚʘ, 2002). 

ʂʂ Corallorhiza trifida Chatel. ï ʃʘʜʴʷʥ ʪʨʸʭʥʘʜʨʝʟʘʥʥʳʡ: ʙʳʣ 

ʦʪʤʝʯʝʥ ʚ 4 ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷʭ. ʅʘʡʜʝʥ ʚ 2,1 ʢʤ ʥʘ ʖ-ɿ ʦʪ ʜ. 

ʇʝʪʨʘʢʦʚʦ, ʚ 150 ʤ ʦʪ ʨ. ʉʘʧʰʘʥʢʘ ʚ ʩʤʝʰʘʥʥʦʤ ʣʝʩʫ, 10 

ʛʝʥʝʨʘʪʠʚʥʳʭ ʵʢʟʝʤʧʣʷʨʦʚ, 2.VII  2020, ɽ.ʊ. (ʥʘʙʣʶʜʝʥʠʝ); ʚ 3,7 ʢʤ ʥʘ 

ʉ ʦʪ ʜ. ʊʘʢʦʚʥʦʝ, ʥʘ ʩʧʣʘʚʠʥʥʦʤ ʙʝʨʝʛʫ ʦʟ. ɻʣʠʩʥʦʝ, ʥʘ ʛʨʘʥʠʮʝ 

ʤʦʣʦʜʦʛʦ ʯʝʨʥʦʦʣʴʰʘʥʠʢʘ, ʥʝʩʢʦʣʴʢʦ ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ, 5.VII  

2021, ɸ.ʊ. (ʥʘʙʣʶʜʝʥʠʝ). 

ʂʂ Dactylorhiza baltica (Klinge) N. I. Orlova ï 

ʇʘʣʴʯʘʪʦʢʦʨʝʥʥʠʢ ʙʘʣʪʠʡʩʢʠʡ: ʚ ʩʧʠʩʢʝ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ 

(ʈʝʰʝʪʥʠʢʦʚʘ, 2002) ʫʢʘʟʘʥʦ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʪʦʛʦ ʚʠʜʘ, 

ʟʘʥʝʩʝʥʥʦʛʦ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʌ, ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʳʷʚʣʝʥʦ, 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʠʟʨʝʜʢʘ. ʇʦ ʠʪʦʛʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, 

ʯʪʦ ʵʪʦ ʥʝʨʝʜʢʦ ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʚʠʜ, ʥʦʚʳʝ ʧʦʧʫʣʷʮʠʠ ʢʦʪʦʨʦʛʦ 

ʨʝʛʫʣʷʨʥʦ ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʦʪʯʝʪʘʭ ʠ ʩʪʘʪʴʷʭ ʧʦ ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʠ 
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ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʡ ʪʝʤʘʪʠʢʝ (ʊʠʪʦʚʝʮ, 2010; ɺʠʣʷʝʚʘ, 2016; ʊʠʭʦʥʦʚʘ ʠ 

ʜʨ., 2019). ɿʘ ʧʨʦʰʝʜʰʝʝ ʚʨʝʤʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʝ ʤʝʥʝʝ 15 ʨʘʥʝʝ 

ʥʝʠʟʚʝʩʪʥʳʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ. ʅ.ɸ. ɺʠʣʷʝʚʘ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ, 

ʧʦʩʚʷʱʸʥʥʦʡ ʨʝʜʢʠʤ ʨʘʩʪʝʥʠʷʤ ʧʘʨʢʘ, ʦʪʤʝʯʘʝʪ, ʯʪʦ ʧʦʧʫʣʷʮʠʠ  

D. baltica ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳ ʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʩʚʦʶ ʯʠʩʣʝʥʥʦʩʪʴ (ɺʠʣʷʝʚʘ, 2016). D. baltica ʚ ʧʘʨʢʝ 

ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʩʚʝʞʠʭ ʣʫʛʘʭ ʠ ʠʭ ʦʢʨʘʠʥʘʭ, ʧʨʠʤʳʢʘʶʱʠʭ ʢ 

ʟʘʙʦʣʦʯʝʥʥʳʤ ʫʯʘʩʪʢʘʤ, ʚʜʦʣʴ ʜʦʨʦʛ ʧʦ ʩʳʨʦʚʘʪʳʤ ʤʝʩʪʘʤ, ʥʘ 

ʪʨʘʚʷʥʳʭ ʙʦʣʦʪʘʭ, ʠʥʦʛʜʘ ʚ ʤʘʩʩʝ. 

ʂʂ Epipactis helleborine (L.) ʉrantz ï ɼʨʝʤʣʠʢ ʰʠʨʦʢʦʣʠʩʪʥʳʡ: 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʚʠʜ ʨʘʥʝʝ ʦʪʤʝʯʘʣʩʷ ʚ 5 ʪʦʯʢʘʭ (ʈʝʰʝʪʥʠʢʦʚʘ, 2002). ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ: ʚ 1,9 ʢʤ 

ʥʘ ʉ-ɺ ʦʪ ʜ. ʇʦʙʦʠʱʝ, ʥʘ ʢʨʘʶ ʣʝʩʘ ʨʷʜʦʤ ʩ ʙʦʣʦʪʦʤ, ʦʢʦʣʦ 10 

ʵʢʟʝʤʧʣʷʨʦʚ, 2.VIII  2017, ʅ.ʈ.; ʶʞʥʳʡ ʙʝʨʝʛ ʦʟ. ɼʛʦ, ʧʦ ʜʦʨʦʛʝ ʢ ʨ. 

ʉʘʧʰʘʥʢʘ, 6.VIII  2017, ʅ.ʈ.; ʚ 1,3 ʢʤ ʥʘ ʖ-ɺ ʦʪ ʜ. ʐʫʛʘʡʣʦʚʦ, ʚ ʝʣʦʚʦ-

ʙʝʨʸʟʦʚʦʤ ʣʝʩʫ ʥʘ ʩʢʣʦʥʝ ʢ ʟʘʙʦʣʦʯʝʥʥʦʤʫ ʧʦʥʠʞʝʥʠʶ, ʥʝʩʢʦʣʴʢʦ 

ʵʢʟʝʤʧʣʷʨʦʚ ʩ ʦʯʝʥʴ ʰʠʨʦʢʠʤʠ ʣʠʩʪʴʷʤʠ, 8.VII  2019, ɸ.ʊ.; ʚ 0,6 ʢʤ ʥʘ 

ʖ-ɺ ʦʪ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ ʦʟ. ɹʘʢʣʘʥʦʚʩʢʦʝ, ʫ ʧʦʜʥʦʞʴʷ ʦʟʘ, 

ʥʘ ʢʨʘʶ ʜʦʨʦʛʠ ʚ ʩʫʭʦʤ ʩʦʩʥʷʢʝ, ʦʢʦʣʦ 27 ʵʢʟʝʤʧʣʷʨʦʚ, 17 ʠʟ ʢʦʪʦʨʳʭ 

ʛʝʥʝʨʘʪʠʚʥʳʝ, 5.VII 2020, ɸ.ʊ. (ʥʘʙʣʶʜʝʥʠʷ; ʊʠʪʦʚʝʮ, 2019). ʇʦ 

ʩʚʝʜʝʥʠʷʤ ʅ.ɸ. ɺʠʣʷʝʚʦʡ, ʯʠʩʣʝʥʥʦʩʪʴ ʦʩʦʙʝʡ ʚ ʦʜʥʦʡ ʠʟ ʨʘʥʝʝ 

ʠʟʚʝʩʪʥʳʭ ʧʦʧʫʣʷʮʠʡ ʥʘ ʙʝʨʝʛʫ ʦʟ. ʄʫʪʥʦʛʦ ʩʦʢʨʘʱʘʝʪʩʷ ʚ ʩʚʷʟʠ ʩ 

ʟʘʩʫʰʣʠʚʳʤʠ ʣʝʪʥʠʤʠ ʩʝʟʦʥʘʤʠ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʨʘʩʪʝʥʠʷ ʤʦʛʣʠ 

ʧʝʨʝʡʪʠ ʢʦ ʚʪʦʨʠʯʥʦʤʫ ʧʦʢʦʶ (ɺʠʣʷʝʚʘ, 2015). ɺ 2017 ʛ. ʫ ʦʟ. ʄʫʪʥʦʝ 

ʥʘʙʣʶʜʘʣʦʩʴ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʦʩʦʙʝʡ. ɺ ʉʨʝʜʥʝʡ ʈʦʩʩʠʠ 

ʯʠʩʣʝʥʥʦʩʪʴ ʵʪʦʛʦ ʚʠʜʘ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʨʘʩʪʪy. ʕʪʦ ʦʜʥʦ ʠʟ 

ʥʝʤʥʦʛʠʭ ʦʨʭʠʜʥʳʭ, ʚʳʜʝʨʞʠʚʘʶʱʝʝ ʘʥʪʨʦʧʦʛʝʥʥʫʶ ʥʘʛʨʫʟʢʫ ʠ 

ʚʩʪʨʝʯʘʶʱʝʝʩʷ ʚ ʛʦʨʦʜʘʭ. 

ʂʂ E. palustris L. ï ɼʨʝʤʣʠʢ ʙʦʣʦʪʥʳʡ: ʨʘʥʝʝ ʜʣʷ ʧʘʨʢʘ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ ʯʝʪʳʨʝ ʤʘʣʦʯʠʩʣʝʥʥʳʭ ʧʦʧʫʣʷʮʠʠ (ʈʝʰʝʪʥʠʢʦʚʘ, 2002). 

ʆʙʥʘʨʫʞʝʥʥʘʷ ʚ 2006 ʛ. ʧʦʧʫʣʷʮʠʷ E. palustris ʥʘ ʪʨʘʚʷʥʦʤ ʙʦʣʦʪʝ ʚ 1 

ʢʤ ʥʘ ʖ-ɺ ʦʪ ʜ. ʐʫʛʘʡʣʦʚʦ ʢ 2019 ʠ 2020 ʛʛ. ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʣʘ 

ʩʚʦʠ ʨʘʟʤʝʨʳ ʠ ʪʝʧʝʨʴ ʝ yʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʤʝʥʝʝ 200Ĭ200 ʤ, ʩ 

ʧʨʦʝʢʪʠʚʥʳʤ ʧʦʢʨʳʪʠʝʤ ʚʝʛʝʪʘʪʠʚʥʳʭ ʦʩʦʙʝʡ ʤʝʩʪʘʤʠ ʜʦʩʪʠʛʘʶʱʠʤ 

60% (ʊʠʪʦʚʝʮ, 2019). ɼʨʫʛʦʝ ʥʦʚʦʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʦʙʥʘʨʫʞʝʥʦ ʚ 

2007 ʛ., ʚ 1,3 ʢʤ ʥʘ ʖ-ɺ ʦʪ ʜ. ʉʦʢʘʨʝʚʦ, ʫ ʜʦʨʦʛʠ ʥʘ ʩʚʝʞʝʤ 

ʨʘʟʥʦʪʨʘʚʥʦʤ ʣʫʛʫ. ʆʜʥʘʢʦ ʧʦ ʥʘʙʣʶʜʝʥʠʷʤ ʅ.ɸ. ɺʠʣʷʝʚʦʡ ʚ 2008 ʠ 

2010 ʛʛ. ʠ ɸ.ɺ ʊʠʪʦʚʝʮ ʚ 2020 ʛ., ʦʩʦʙʝʡ E. palustris ʦʙʥʘʨʫʞʠʪʴ ʥʝ 

ʫʜʘʣʦʩʴ ʠ ʦʙʣʠʢ ʣʫʛʘ ʩʤʝʥʠʣʩʷ ʥʘ ʠʥʦʡ, ʙʦʣʝʝ ʢʩʝʨʦʬʠʪʥʳʡ. ʊʘʢʞʝ ʥʝ 

ʫʚʝʥʯʘʣʠʩʴ ʫʩʧʝʭʦʤ ʧʦʠʩʢʠ E. palustris ʚ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ ʚ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʜ. ʈʳʢʦʚʱʠʥʘ, ʢʦʪʦʨʦʝ ʚ 2007 ʛ. ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʦʩʴ ʢʘʢ 

ʤʥʦʛʦʯʠʩʣʝʥʥʦʝ (ɺʠʣʷʝʚʘ, 2015). ɺ ʣʠʪʝʨʘʪʫʨʝ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ 

ʟʘʥʷʪʫʶ ʪʝʨʨʠʪʦʨʠʶ E. palustris ʦʙʳʯʥʦ ʫʜʝʨʞʠʚʘʝʪ ʭʦʨʦʰʦ, ʥʦ 
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ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʦʩʫʰʝʥʠʶ (ɺʘʭʨʘʤʝʝʚʘ ʠ ʜʨ., 2014). ʊʘʢ ʢʘʢ ʜʣʷ E. 

palustris ʩʧʦʩʦʙʥʦʩʪʴ ʢʦ ʚʪʦʨʠʯʥʦʤʫ ʧʦʢʦʶ ʥʝ ʠʟʚʝʩʪʥʘ, ʵʪʠ 

ʧʦʧʫʣʷʮʠʠ, ʚʝʨʦʷʪʥʦ, ʫʪʨʘʯʝʥʳ. 

ʂʂ Listera cordata (L.) R. Br. ï ʊʘʡʥʠʢ ʩʝʨʜʮʝʚʠʜʥʳʡ: ʨʘʥʝʝ 

ʦʪʤʝʯʝʥ ʚ 2 ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷʭ ï ʨʷʜʦʤ ʩ ʦʟ. ʃʦʰʘʤʴʝ ʠ ʢ ɺ ʦʪ ʦʟ. 

ʄʦʭʘʥʴ. ɺ 1 ʢʤ ʥʘ ʉ-ɺ ʦʪ ʜ. ɺʳʩʪʘʚʢʠ, ʚ ʟʘʙʦʣʦʯʝʥʥʦʤ ʝʣʴʥʠʢʝ, 3 

ʮʚʝʪʫʱʠʭ ʵʢʟʝʤʧʣʷʨʘ, 25.V 2021, ɽ.ʊ. (ʥʘʙʣʶʜʝʥʠʝ). 

ʂʂ Neottia nidus-avis (L.) Rich. ï ɻʥʝʟʜʦʚʢʘ ʥʘʩʪʦʷʱʘʷ: ʚ ʩʧʠʩʢʝ 

ʫʢʘʟʘʥ ʢʘʢ ʨʝʜʢʠʡ, ʥʦ ʚʝʨʦʷʪʥʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʰʠʨʝ ʚʠʜ 

(ʈʝʰʝʪʥʠʢʦʚʘ, 2002). ʇʦ-ʚʠʜʠʤʦʤʫ, ʧʨʦʩʤʘʪʨʠʚʘʣʩʷ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʮʝʥʪʨʘ çɹʘʢʣʘʥʦʚʦè, ʚ ʩʤʝʰʘʥʥʦʤ ʨʘʟʥʦʪʨʘʚʥʦʤ 

ʣʠʧʦʚʦ-ʝʣʦʚʦ-ʙʝʨʝʟʦʚʦʤ ʣʝʩʫ, 2009, ʅ.ɸ. ɺʠʣʷʝʚʘ (ɺʠʣʷʝʚʘ, 2016); ʥʘ 

ʖ-ɺ ʦʪ ʜ. ʇʝʪʨʘʢʦʚʦ, 29.VII  2017, ʅ.ʈ.; ʥʘ ɺ ʦʪ ʜ. ɻʣʘʩʢʦʚʦ 

(ʦʢʨʝʩʪʥʦʩʪʠ ʜ. ʐʝʚʝʣʝʚʦ); ʥʘ ʙʝʨʝʛʫ ʨ. ʉʝʨʤʷʪʢʠ, 4.VIII  2017, ʅ.ʈ.; ʚ 

ʩʪʘʨʦʤ ʝʣʴʥʠʢʝ ʚ 2 ʢʤ ʢ ɺ ʦʪ ʜ. ɹʦʨʦʚʠʢʠ, 6.VIII  2017, ʅ.ʈ. 

(ʥʘʙʣʶʜʝʥʠʷ); ʚ 1,8 ʢʤ ʥʘ ʖ ʦʪ ʦʟ. ʉʘʧʰʦ (ʊʠʭʦʥʦʚʘ ʠ ʜʨ., 2019); 3 ʢʤ 

ʥʘ ʉ ʦʪ ʫʨ. ɻʦʨʦʜʦʢ, ʥʘ ʢʚʘʨʪʘʣʴʥʦʡ ʧʨʦʩʝʢʝ, 2.VII 2019, ɸ.ʊ., ɽ.ʊ.; 

ʨʘʩʩʝʷʥʦ, ʥʦ ʨʝʛʫʣʷʨʥʦ (ʤʝʩʪʘʤʠ ʧʦ 5-8 ʛʝʥʝʨʘʪʠʚʥʳʭ ʦʩʦʙʝʡ ʥʘ 

ʧʣʦʱʘʜʢʝ 20Ĭ20 ʤ) ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʥʘ ʉ-ɿ ʦʪ ʜ. ʗʨʠʣʦʚʦ ʚ 

ʨʘʩʧʘʜʘʶʱʠʭʩʷ ʩʪʘʨʳʭ ʦʩʠʥʥʠʢʘʭ, ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʣʠʧʥʷʢʘʭ, 

ʣʠʧʦʚʦ-ʝʣʦʚʦ-ʦʩʠʥʦʚʳʭ ʣʝʩʘʭ ʩ ʢʣʝʥʦʤ ʠ ʚʷʟʦʤ, ʤʝʩʪʘʤʠ ʩ ʧʨʠʤʝʩʴʶ 

ʷʩʝʥʷ, 04.VII 2020, ɸ.ʊ., ɽ.ʊ. (ʥʘʙʣʶʜʝʥʠʷ). ʀʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ 

ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʯʝʨʝʜʦʚʘʥʠʝʤ ʟʘʩʫʰʣʠʚʳʭ ʠ ʚʣʘʞʥʳʭ ʧʝʨʠʦʜʦʚ 

(ɺʘʭʨʘʤʝʝʚʘ ʠ ʜʨ., 2014). 

ʂʂ Platanthera chlorantha (Custer) Rchb. ï ʃʶʙʢʘ 

ʟʝʣʝʥʦʮʚʝʪʢʦʚʘʷ: ʚ 4,5 ʢʤ ʥʘ ʉ-ɿ ʦʪ ʜ. ʗʨʠʣʦʚʦ, ʥʘ ʜʦʨʦʛʝ ʩʨʝʜʠ 

ʣʠʧʦʚʦ-ʝʣʦʚʦʛʦ ʩ ʦʩʠʥʦʡ ʣʝʩʘ ʚ 2 ʪʦʯʢʘʭ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 0,6 ʢʤ ʜʨʫʛ ʦʪ 

ʜʨʫʛʘ, 04.VII 2020, ɸ.ʊ. (ʥʘʙʣʶʜʝʥʠʝ). ʈʝʜʢʠʡ ʚʠʜ, ʚ ʉʤʦʣʝʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʤʘʣʦʯʠʩʣʝʥ, ʨʘʥʝʝ ʚ ʧʘʨʢʝ ʙʳʣ ʫʢʘʟʘʥ ʣʠʰʴ ʚ ʦʜʥʦʡ ʪʦʯʢʝ 

(ʈʝʰʝʪʥʠʢʦʚʘ, 2002). 

ʂʂ Betula humilis Schrank ï ɹʝʨʸʟʘ ʧʨʠʟʝʤʠʩʪʘʷ: ʨʝʜʢʠʡ ʚʠʜ, 

ʙʳʣʠ ʦʪʤʝʯʝʥʳ 2 ʥʝʙʦʣʴʰʠʝ ʧʦʧʫʣʷʮʠʠ ʧʦ ʙʝʨʝʛʫ ʦʟ. ɺʝʨʚʠʞʩʢʦʝ 

(ʈʝʰʝʪʥʠʢʦʚʘ, 2002), ʧʣʦʱʘʜʴ ʢʦʪʦʨʳʭ ʥʝ ʧʨʝʚʳʰʘʣʘ ʥʝʩʢʦʣʴʢʠʭ 

ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ. ʇʦ ʥʘʙʣʶʜʝʥʠʷʤ 2012 ʛ., ʚʜʦʣʴ ʶʞʥʦʡ ʩʪʦʨʦʥʳ 

ʤʝʣʠʦʨʘʮʠʦʥʥʦʡ ʢʘʥʘʚʳ, ʦʪʭʦʜʷʱʝʡ ʥʘ ɺ ʦʪ ʦʟʝʨʘ, B. humilis 

ʨʘʟʨʦʩʣʘʩʴ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 200 ʤ ʚ ʜʣʠʥʫ, ɸ.ʊ (ʥʘʙʣʶʜʝʥʠʝ). 

Rumex hydrolapathum Huds. ï ʑʘʚʝʣʴ ʧʨʠʙʨʝʞʥʳʡ: ʨʝʜʢʠʡ ʚʠʜ 

ʚ ʧʘʨʢʝ, ʙʳʣ ʦʪʤʝʯʝʥ ʚ 3 ʪʦʯʢʘʭ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ (ʈʝʰʝʪʥʠʢʦʚʘ, 2002). 

ʆʙʥʘʨʫʞʝʥʳ ʥʦʚʳʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ (ʪʘʢʞʝ ʥʘ ʟʘʧʘʜʝ): ʚ 1,1 ʢʤ ʥʘ ʉ-

ɺ ʦʪ ʜ. ʂʦʧʘʥʝʚʦ, ʚ ʟʘʙʦʣʦʯʝʥʥʦʤ ʙʝʨʝʟʥʷʢʝ ʚ ʠʩʪʦʢʘʭ ʨ. ʉʝʥʦʢʦʩʠʮʳ, 

14.VII  2010, ɸ.ʊ. (ʥʘʙʣʶʜʝʥʠʝ); ʚ 2 ʢʤ ʥʘ ʉ-ɺ ʦʪ ʜ. ʇʦʙʦʠʱʝ, ʥʘ 

ʦʢʨʘʠʥʝ ʙʦʣʦʪʘ, 2.VIII  2017, ʅ.ʈ. (ʥʘʙʣʶʜʝʥʠʝ). 
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ʂʂ Aconitum lasiostomum Rchb. ex Besser. ï ɹʦʨʝʮ 

ʰʝʨʩʪʠʩʪʦʫʩʪʳʡ: ʚ ʩʧʠʩʢʝ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ (ʈʝʰʝʪʥʠʢʦʚʘ, 2002) 

ʙʳʣ ʦʪʤʝʯʝʥ ʚ ʜʚʫʭ ʪʦʯʢʘʭ. ɺ ʧʝʨʠʦʜ ʩ 2006 ʧʦ 2009 ʛʦʜ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ: A. lasiostomum: ʚ 3 ʢʤ ʥʘ ʉ 

ʦʪ ʜ. ʂʫʤʠʥʦʚʦ ʥʘ ʛʨʘʥʠʮʝ ʚʷʟʦʚʦ-ʢʣʝʥʦʚʦ-ʦʩʠʥʦʚʦʛʦ ʣʝʩʘ ʠ 

ʟʘʙʦʣʦʯʝʥʥʦʛʦ ʯʝʨʥʦʦʣʴʰʘʥʠʢʘ; ʚ 2 ʢʤ ʥʘ ʉ-ɿ ʦʪ ʜ. ɹʫʙʦʣʝʚʦ ʚ ʩʳʨʦʤ 

ʦʩʠʥʥʠʢʝ; ʚ 1,2 ʢʤ ʥʘ ʉ-ɿ ʦʪ ʜ. ʋʩʪʠʥʦʚʦ ʚ ʧʨʠʨʫʯʴʝʚʦʡ ʜʫʙʨʘʚʝ ʥʘ 

ʙʝʨʝʛʫ ʨ. ʉʝʥʦʢʦʩʠʮʘ; ʚ 1,4 ʢʤ ʥʘ ʉ ʦʪ ʜ. ʂʦʧʘʥʝʚʦ ʚ ʩʳʨʳʭ 

ʦʩʚʝʪʣʝʥʠʷʭ, ʥʘ ʛʨʘʥʠʮʘʭ ʟʘʙʦʣʦʯʝʥʥʳʭ ʯʝʨʥʦʦʣʴʰʘʥʠʢʦʚ ʠ 

ʥʝʤʦʨʘʣʴʥʦʪʨʘʚʥʳʭ ʙʝʨʸʟʦʚʦ-ʦʩʠʥʦʚʳʭ ʣʝʩʦʚ ʠ ʧʦ ʙʝʨʝʛʘʤ ʨʫʯʴʸʚ-

ʧʨʠʪʦʢʦʚ ʨ. ʉʝʥʦʢʦʩʠʮʘ; ʚ 1,6 ʢʤ ʥʘ ʉ ʦʪ ʜ. ɹʘʢʣʘʥʦʚʦ ʚ ʣʝʥʪʦʚʠʜʥʳʭ 

ʟʘʙʦʣʦʯʝʥʥʳʭ ʯʝʨʥʦʦʣʴʰʘʥʠʢʘʭ ʩʨʝʜʠ ʙʝʨʸʟʦʚʦ-ʦʩʠʥʦʚʳʭ ʩʥʳʪʝʚʦ-

ʨʘʟʥʦʪʨʘʚʥʳʭ ʣʝʩʦʚ; ʚ 0,9 ʢʤ ʥʘ ʉ ʦʪ ʜ. ɹʘʢʣʘʥʦʚʦ ʚ ʧʨʠʨʫʯʴʝʚʦʤ 

ʩʝʨʦʦʣʴʰʘʥʠʢʝ ʩ ʚʷʟʦʤ; ʚ 1-2 ʢʤ ʉ ʦʪ ʜ. ʐʫʛʘʡʣʦʚʦ ʥʘ 

ʦʢʦʣʦʧʦʡʤʝʥʥʳʭ ʟʘʙʦʣʦʯʝʥʥʳʭ ʜʦ ʪʦʧʢʦʩʪʠ ʫʯʘʩʪʢʘʭ ʢ ʨ. ɺʠʣʝʡʢʘ, 

ʩʨʝʜʠ ʩʝʨʦʦʣʴʰʘʥʠʢʦʚ ʢʨʘʧʠʚʥʦ-ʪʘʚʦʣʛʦʚʦ-ʦʛʦʨʦʜʥʦʙʦʜʷʢʦʚʳʭ ʠ 

ʩʳʨʳʭ ʙʝʨʝʟʥʷʢʦʚ; ʚ 1,7 ʢʤ ʥʘ ʖ-ɺ ʦʪ ʜ. ʉʘʢʠ ʥʘ ʙʝʨʝʛʫ ʨʫʯʴʷ, ʩʨʝʜʠ 

ʩʝʨʦʦʣʴʰʘʥʠʢʘ ʩ ʦʩʠʥʦʡ, ʚʩʶʜʫ ʥʝ ʤʝʥʝʝ 7-10 ʛʝʥʝʨʘʪʠʚʥʳʭ 

ʵʢʟʝʤʧʣʷʨʦʚ, ʤʝʩʪʘʤʠ ʚ ʤʘʩʩʝ, ɸ.ʊ. (ʥʘʙʣʶʜʝʥʠʷ). ɺ 2014 ʛ. ʥʦʚʘʷ 

ʧʦʧʫʣʷʮʠʷ ʙʳʣʘ ʦʧʠʩʘʥʘ ʚ 1 ʢʤ ʦʪ ʜ. ʅʠʢʠʪʝʥʢʠ ʥʘ ʙʝʨʝʛʫ ʦʟ. ʈʳʪʦʝ ʚ 

ʙʝʨʝʟʥʷʢʝ ʩʝʨʦʦʣʴʭʦʚʦ-ʧʨʠʨʫʯʝʡʥʦ-ʪʨʘʚʷʥʦʤ (ʉʫʜʥʠʢ ʠ ʜʨ., 2014). 

ʂʂ Dentaria bulbifera L. ï ɿʫʙʷʥʢʘ ʢʣʫʙʥʝʚʘʷ: ʥʦʚʘʷ ʧʦʧʫʣʷʮʠʷ 

ʦʙʥʘʨʫʞʝʥʘ ʚ 4 ʢʤ ʥʘ ʉ-ɿ ʦʪ ʜ. ʗʨʠʣʦʚʦ, ʚ ʝʣʦʚʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ 

ʣʝʩʘʭ ʥʘ ʙʦʛʘʪʳʭ ʧʦʯʚʘʭ. ɿʜʝʩʴ ʥʘ ʦʙʰʠʨʥʦʡ ʧʣʦʱʘʜʠ (ʥʝ ʤʝʥʝʝ 2 ʢʤĮ) 

D. bulbifera ʚʩʪʨʝʯʘʝʪʩʷ ʨʝʛʫʣʷʨʥʦ, ʤʝʩʪʘʤʠ ʜʦʩʪʠʛʘʷ ʦʙʠʣʠʷ ʙʦʣʝʝ 50 

ʵʢʟʝʤʧʣʷʨʦʚ ʥʘ ʧʣʦʱʘʜʢʝ 20Ĭ20 ʤ, 04.VII 2020, ɸ.ʊ., ɽ.ʊ. 

(ʥʘʙʣʶʜʝʥʠʝ); ʢʨʫʧʥʘʷ ʧʦʧʫʣʷʮʠʷ ʚʜʦʣʴ ʩʢʣʦʥʘ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ʨ. 

ɺʘʩʠʣʸʚʢʠ, ʜʣʠʥʦʡ ʥʝ ʤʝʥʝʝ 100 ʤ, 28.V 2021, ɽ.ʊ. (ʥʘʙʣʶʜʝʥʠʝ). 

ʈʘʥʝʝ ʙʳʣʘ ʠʟʚʝʩʪʥʘ ʥʘ ʪʨʝʭ ʫʯʘʩʪʢʘʭ ï ʥʘ ʦʩʪʨʦʚʝ ʥʘ ʦʟ. 

ɹʘʢʣʘʥʦʚʩʢʦʝ, ʢ ɺ ʦʪ ʜ. ʇʣʦʱʘʜʢʘ ʠ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʦʟ. ʑʫʯʴʝ 

(ʈʝʰʝʪʥʠʢʦʚʘ, 2002). 

ʂʂ Lunaria rediviva L. ï ʃʫʥʥʠʢ ʦʞʠʚʘʶʱʠʡ: ʚ 1 ʢʤ ʥʘ ʖ ʦʪ ʫʨ. 

ʂʣʠʤʷʪʳ, ʥʘ ʙʝʨʝʛʫ ʨ. ʇʘʧʦʨʦʪʥʷ, 3.VIII  2017, ʅ.ʈ. (ʥʘʙʣʶʜʝʥʠʝ). 

ʈʝʜʢʠʡ ʚʠʜ, ʦʪʤʝʯʘʣʩʷ ʧʦ ʧʦʡʤʘʤ ʨʝʢ ʉʘʧʰʘʥʢʘ ʠ ɻʦʙʟʘ 

(ʈʝʰʝʪʥʠʢʦʚʘ, 2002). 

ʂʂ Rubus chamaemorus L. ï ʄʦʨʦʰʢʘ: ʨʝʜʢʠʡ ʚʠʜ ʥʘ ʶʞʥʦʡ 

ʛʨʘʥʠʮʝ ʘʨʝʘʣʘ, ʨʘʥʝʝ ʙʳʣ ʥʘʡʜʝʥ ʚ ʦʜʥʦʡ ʪʦʯʢʝ ʫ ʦʟ. ʃʦʰʘʤʴʸ 

(ʤʫʞʩʢʦʡ ʢʣʦʥ), ʦʪʜʘʣʸʥʥʦʡ ʦʪ ʥʦʚʳʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ. ʅʦʚʳʝ 

ʧʦʧʫʣʷʮʠʠ: ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ʙʦʣʦʪʘ çɺʝʨʚʠʞʩʢʠʡ ʤʦʭè (ʊʝʣʝʛʘʥʦʚʘ, 

ʉʝʤʝʥʠʱʝʥʢʦʚ, 2020); 5 ʢʤ ʥʘ ɿ ʦʪ ʜ. ʊʘʢʦʚʥʦʝ, çʐʘʭʠʥʩʢʦʝè ʙʦʣʦʪʦ, 

ʧʝʨʝʭʦʜʥʦʝ ʢʫʩʪʘʨʥʠʯʢʦʚʦʝ ʙʦʣʦʪʦ, ʤʫʞʩʢʦʡ ʢʣʦʥ ʥʘ ʧʣʦʱʘʜʠ ʙʦʣʝʝ 

5000 ʤĮ ʩ ʦʙʠʣʠʝʤ 30-70 ʵʢʟʝʤʧʣʷʨʦʚ ʥʘ ʧʣʦʱʘʜʢʝ 1 ʤĮ, 29.VI 2020, 

ɸ.ʊ. (MW). 
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Anthyllus macrocephala Wend. ï ʗʟʚʝʥʥʠʢ ʢʨʫʧʥʦʛʦʣʦʚʳʡ. 

ʆʙʥʘʨʫʞʝʥ ʚ ʜ. ʄʘʢʣʘʢʦʚʦ ʠ ʚʜʦʣʴ ʜʦʨʦʛʠ ʩʨʝʜʠ ʩʦʩʥʷʢʘ ʥʘ ʖ-ɺ ʦʪ 

ʥʝʝ, 4 VII  2021, ɸ.ʊ. (ʥʘʙʣʶʜʝʥʠʝ). ʈʘʥʝʝ ʙʳʣ ʠʟʚʝʩʪʝʥ ʠʟ 

ʦʢʨʝʩʪʥʦʩʪʝʡ ʧʦʩ. ʇʨʞʝʚʘʣʴʩʢʦʛʦ ʠ ʜ. ʍʦʣʤ. 

ʂʂ Lathyrus palustris L. ï ʏʠʥʘ ʙʦʣʦʪʥʘʷ: ʧʨʝʞʜʝ ʦʪʤʝʯʘʣʘʩʴ 

ʪʦʣʴʢʦ ʫ ʨ. ɽʣʴʰʘ ʠ ʦʟ. ʇʝʪʨʘʢʦʚʩʢʦʛʦ (ʈʝʰʝʪʥʠʢʦʚʘ, 2002). ʉʦʙʨʘʥʘ ʚ 

0,3 ʢʤ ʥʘ ɿ ʦʪ ʜ. ʍʦʣʤ, ʣʝʚʦʙʝʨʝʞʥʘʷ ʧʦʡʤʘ ʨ. ʇʦʣʦʚʴʷ, ʟʘʙʦʣʦʯʝʥʥʳʡ 

ʦʩʦʢʦʚʦ-ʟʣʘʢʦʚʳʡ ʣʫʛ ʚ ʧʨʠʪʝʨʨʘʩʥʦʡ ʯʘʩʪʠ ʧʦʡʤʳ, ɼ.ɼ., ʉ. 

ʊʝʨʝʱʝʥʢʦ, ʀ.ʌ., 23.VII 2014 (MSK). ɼʦʚʦʣʴʥʦ ʨʝʜʢʠʡ ʚ ʨʝʛʠʦʥʝ ʚʠʜ 

ʩʳʨʳʭ ʣʫʛʦʚ. 

Euphorbia helioscopia L. ï ʄʦʣʦʯʘʡ ʩʦʣʥʮʝʛʣʷʜ: ʙʳʣ ʦʪʤʝʯʝʥ ʚ 2 

ʪʦʯʢʘʭ. ʅʘʡʜʝʥ ʚ 1,4 ʢʤ ʥʘ ʉ-ɺ ʦʪ ʜ. ʇʨʠʩʪʘʚʢʠ, ʥʘ ʟʘʣʝʞʠ, ʝʜʠʥʠʯʥʦ, 

2.VII  2021, ɸ.ʊ., ɽ.ʊ.; ʚ 0,8 ʢʤ ʥʘ ɿ ʦʪ ʜ. ʐʫʛʘʣʦʚʦ, ʥʘ ʟʘʣʝʞʠ, 3.VII  

2021 (ʥʘʙʣʶʜʝʥʠʷ). 

Viola hirta L. ï ʌʠʘʣʢʘ ʦʧʫʰʝʥʥʘʷ: ʨʘʥʝʝ ʥʘʙʣʶʜʘʣʘʩʴ ʪʦʣʴʢʦ ʚ 

ʦʜʥʦʡ ʪʦʯʢʝ ʫ ʦʟ. ɹʘʢʣʘʥʦʚʩʢʦʝ. ʉʦʙʨʘʥʘ ʚ 0,5 ʢʤ ʢ ʉ ʦʪ ʜ. ʇʦʢʨʦʚʩʢʦʝ, 

ʫ ʶʞʥʦʛʦ ʙʝʨʝʛʘ ʦʟ. ʈʳʪʦʝ, ʫ ʪʨʦʧʳ ʚ ʙʝʨʝʟʥʷʢʝ ʩ ʝʣʴʶ ʦʨʣʷʢʦʚʦ-

ʢʠʩʣʠʯʥʦʤ, 22.VII 2014, ɼ.ɼ., ʀ.ʌ. (MSK; ɸʥʘʣʠʟé, 2015). 

Conium maculatum L. ï ɹʦʣʠʛʦʣʦʚ ʧʷʪʥʠʩʪʳʡ: ʙʳʣ ʫʢʘʟʘʥ ʫ ʜ. 

ʍʦʣʤ (ʈʝʰʝʪʥʠʢʦʚʘ, 2002). ʆʪʤʝʯʝʥ ʫ ʜ. ɹʝʣʷʥʳ, ʥʘ ʦʙʦʯʠʥʝ ʟʘʨʦʩʰʝʡ 

ʜʦʨʦʛʠ; ʥʘ ʦʢʨʘʠʥʝ ʟʘʙʨʦʰʝʥʥʦʡ ʬʝʨʤʳ ʫ ʜ. ɹʘʢʣʘʥʦʚʦ, 30.VI 2020, 

ɸ.ʊ. (ʥʘʙʣʶʜʝʥʠʝ). 

ʂʂ Monenses uniflora (L.) A. Gray ï ʆʜʥʦʮʚʝʪʢʘ ʦʜʥʦʮʚʝʪʢʦʚʘʷ: 

ʨʘʥʝʝ ʙʳʣʘ ʠʟʚʝʩʪʥʘ ʠʟ 2 ʪʦʯʝʢ (ʈʝʰʝʪʥʠʢʦʚʘ, 2002), ʧʦʟʜʥʝʝ ʥʘʡʜʝʥʘ 

ʥʘ ʙʝʨʝʛʫ ʦʟ. ʄʫʪʥʦʝ, ʚ ʝʣʴʥʠʢʝ ʩ ʙʝʨʝʟʦʡ ʢʦʩʪʷʥʠʯʥʦ-ʢʠʩʣʠʯʥʦʤ, 

ʩʦʚʤʝʩʪʥʦ ʩ Cypripedium calceolus (ɺʠʣʷʝʚʘ, 2016); ʥʘʙʣʶʜʘʣʘʩʴ ʪʘʤ 

ʞʝ ʠ ʚ 2017 ʛ., ʅ.ʈ. ɺʦʟʤʦʞʥʦ, ʧʨʦʩʤʘʪʨʠʚʘʣʘʩʴ ʢʘʢ ʤʘʣʦʟʘʤʝʪʥʳʡ 

ʚʠʜ. 

Thymus pulegioides L. ï ʊʠʤʴʷʥ ʙʣʦʰʠʥʳʡ: ʚ ʥʘʯʘʣʝ 2000-ʭ 

ʛʦʜʦʚ ʚʩʪʨʝʯʘʣʩʷ ʠʟʨʝʜʢʘ, ʚ ʦʩʥʦʚʥʦʤ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ. 

ʏʠʩʣʝʥʥʦʩʪʴ ʠʟʚʝʩʪʥʳʭ ʧʦʧʫʣʷʮʠʡ ʙʳʩʪʨʦ ʩʦʢʨʘʱʘʝʪʩʷ ʚ ʩʚʷʟʠ ʩ 

ʟʘʨʘʩʪʘʥʠʝʤ ʣʫʛʦʚ. 

Utricularia minor L. ï ʇʫʟʳʨʯʘʪʢʘ ʤʘʣʘʷ: ʚ 2000-ʭ ʛʦʜʘʭ ʙʳʣʘ 

ʥʘʡʜʝʥʘ ʪʦʣʴʢʦ ʚ 2 ʪʦʯʢʘʭ; ʧʦʟʜʥʝʝ ʦʪʤʝʯʝʥʘ ʚ 2 ʢʤ ʥʘ ʉ-ɺ ʦʪ ʜ. 

ʇʦʙʦʠʱʝ, ʥʘ ʧʝʨʝʭʦʜʥʦʤ ʙʦʣʦʪʝ, 2.VIII  2017, ʅ.ʈ. (ʥʘʙʣʶʜʝʥʠʝ); ʚ 1,3 

ʢʤ ʥʘ ʖ-ɿ ʦʪ ʜ. ʉʠʥʷʢʠ, ʦʟ. ʉʠʥʷʢʦʚʩʢʦʝ, ʚ ʚʦʜʝ ʨʷʜʦʤ ʩʦ ʩʧʣʘʚʠʥʦʡ, 

5.VII 2020, ɸ.ʊ. (MW, MHA). 

Utricularia intermedia Hayne ï ʇʫʟʳʨʯʘʪʢʘ ʧʨʦʤʝʞʫʪʦʯʥʘʷ: 

ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʚ 3 ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷʭ (ʈʝʰʝʪʥʠʢʦʚʘ, 2002). ʅʘʡʜʝʥʘ ʚ 

2 ʢʤ ʥʘ ʉ-ɺ ʦʪ ʜ. ʇʦʙʦʠʱʝ, ʥʘ ʧʝʨʝʭʦʜʥʦʤ ʙʦʣʦʪʝ, ʦʙʠʣʴʥʦ, ʥʘ 

ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ ʥʝ ʤʝʥʝʝ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʧʦʙʝʛʦʚ, 2.VIII  2017, 

ʅ.ʈ. (ʥʘʙʣʶʜʝʥʠʝ). 

Campanula cervicaria L. ï ʂʦʣʦʢʦʣʴʯʠʢ ʞʝʩʪʢʦʚʦʣʦʩʠʩʪʳʡ: ʙʳʣ 
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ʫʢʘʟʘʥ ʚ ʪʨʸʭ ʪʦʯʢʘʭ. ʅʦʚʳʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʥʘ ɺ ʦʪ ʜ. ɻʣʘʟʢʦʚʦ 

(ʦʢʨʝʩʪʥʦʩʪʠ ʜ. ʐʝʚʝʣʝʚʦ), ʥʘ ʦʙʦʯʠʥʝ ʜʦʨʦʛʠ, 4.VIII  2017, ʅ.ʈ.; ʥʘ ʖ 

ʦʪ ʫʨ. ʂʫʨʠʣʳ, ʥʘ ʩʚʝʞʝʤ ʣʫʛʫ, 03.VII  2012, ɸ.ʊ. (ʥʘʙʣʶʜʝʥʠʷ); ʚ 1,2 

ʢʤ ʥʘ ʉ ʦʪ ʜ. ʂʫʤʠʥʦʚʦ, ʥʘ ʩʫʭʦʚʘʪʦʤ ʣʫʛʫ, 04.VII  2010, ɸ.ʊ. (MW). 

ɺʠʜ ʚʩʪʨʝʯʘʝʪʩʷ ʩʧʦʨʘʜʠʯʝʩʢʠ ʠ ʧʦʜʚʝʨʞʝʥ ʠʟʤʝʥʝʥʠʷʤ ʯʠʩʣʝʥʥʦʩʪʠ. 

Helichrysum arenarium (L.) Moench ï ʎʤʠʥ ʧʝʩʯʘʥʳʡ: 

ʧʦʚʩʝʤʝʩʪʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʦʢʨʘʱʘʝʪ ʩʚʦʶ ʯʠʩʣʝʥʥʦʩʪʴ, ʯʪʦ ʩʚʷʟʘʥʦ 

ʩ ʦʩʪʘʥʦʚʢʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʟʘʨʘʩʪʘʥʠʝʤ ʣʫʛʦʚ. 

ʅʘʧʨʠʤʝʨ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟʚʝʩʪʥʳʭ ʧʦʧʫʣʷʮʠʡ ʚ ɹʘʢʣʘʥʦʚʩʢʦʤ 

ʣʝʩʥʠʯʝʩʪʚʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʯʝʟʣʠ. 

Inula salicina L. ï ɼʝʚʷʩʠʣ ʠʚʦʣʠʩʪʥʳʡ: ʙʳʣ ʦʪʤʝʯʝʥ ʪʦʣʴʢʦ ʧʦ 

ʩʝʚʝʨʥʦʤʫ ʙʝʨʝʛʫ ʦʟ. ʉʘʧʰʦ ʠ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʙʝʨʝʛʫ ʦʟ. ʈʳʪʦʛʦ 

(ʈʝʰʝʪʥʠʢʦʚʘ, 2002). ʅʘʡʜʝʥ ʚ 3,7 ʢʤ ʥʘ ʉ ʦʪ ʜ. ʋʩʪʠʥʦʚʦ, ʥʘ ʢʨʘʶ 

ʣʝʩʥʦʡ ʧʦʣʷʥʳ, 15.VII 2009, ɸ.ʊ. (ʥʘʙʣʶʜʝʥʠʝ). 

Trapogonon pratensis L. ï ʂʦʟʣʦʙʦʨʦʜʥʠʢ ʣʫʛʦʚʦʡ. ʇʨʠʚʦʜʠʪʩʷ 

ʠʟ ʜʚʫʭ ʪʦʯʝʢ. ʅʘʡʜʝʥ ʚ 1,6 ʢʤ ʥʘ ʖ-ɿ ʦʪ ʜ. ʍʦʣʤ (ʫʨ. ɹʦʣʴʰʠʝ 

ɿʘʢʫʩʪʠʱʘ) ʥʘ ʦʙʦʯʠʥʝ ʜʦʨʦʛʠ ʥʘ ʩʫʭʦʤ ʣʫʛʫ, 27 VI 2021, ɸ.ʊ. 

(ʥʘʙʣʶʜʝʥʠʝ). 

 

ʏʫʞʝʨʦʜʥʳʝ ʚʠʜʳ. ʀʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʧʫʣʷʮʠʡ 

ʢʘʩʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʘʙʦʨʠʛʝʥʥʳʭ, ʥʦ ʠ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ. ʅʝʢʦʪʦʨʳʝ 

ʨʘʥʝʝ ʦʪʤʝʯʝʥʥʳʝ ʘʜʚʝʥʪʠʚʥʳʝ ʚʠʜʳ ʟʘʤʝʪʥʦ ʨʘʩʩʝʣʠʣʠʩʴ ʧʦ 

ʪʝʨʨʠʪʦʨʠʠ, ʫʚʝʣʠʯʠʚ ʩʚʦʝ ʫʯʘʩʪʠʝ ʚ ʬʠʪʦʮʝʥʦʟʘʭ. 

Lolium perenne L. ï ʇʣʝʚʝʣ ʤʥʦʛʦʣʝʪʥʠʡ: ʙʳʣ ʠʟʚʝʩʪʝʥ ʠʟ 3 

ʪʦʯʝʢ. ʆʪʤʝʯʝʥ ʚ 0,7 ʢʤ ʥʘ ɿ ʦʪ ʜ. ʐʫʛʘʡʣʦʚʦ, ʥʘ ʟʘʣʝʞʠ ʠ ʩʨʝʜʠ 

ʧʦʩʝʚʦʚ ʢʫʢʫʨʫʟʳ, 01.VII  2021, ɸ.ʊ. (MHA). 

Puccinellia distans (Jacq.) Parl ï ɹʝʩʢʠʣʴʥʠʮʘ ʨʘʩʩʪʘʚʣʝʥʥʘʷ: 

ʨʘʥʝʝ ʦʪʤʝʯʘʣʘʩʴ ʥʘ ʦʙʦʯʠʥʝ ʜʦʨʦʛʠ ʚ ʧʝʩʯʘʥʦʤ ʢʘʨʴʝʨʝ ʢ ʟʘʧʘʜʫ ʦʪ ʦʟ. 

ɹʘʢʣʘʥʦʚʩʢʦʝ, ʫ ʰʦʩʩʝ ɼʝʤʠʜʦʚ ï ʇʨʞʝʚʘʣʴʩʢʦʝ (MW). ʏʠʩʣʝʥʥʦʩʪʴ 

ʝy ʫ ʜʦʨʦʛ ʚʦʟʨʦʩʣʘ, ʥʘʡʜʝʥʘ ʝʱy ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧʦʩ. ʃʝʩʥʦʡ, ʚ 0,2 ʢʤ 

ʥʘ ɿ ʫ ʤʦʩʪʘ ʯʝʨʝʟ ʨ. ɽʣʴʰʘ, ʥʘ ʦʙʦʯʠʥʝ ʜʦʨʦʛʠ, 23.07.2014, ɼ.ɼ., ʀ.ʌ. 

(MSK; ɸʥʘʣʠʟé, 2015). 

Ribes rubrum L. ï ʉʤʦʨʦʜʠʥʘ ʢʨʘʩʥʘʷ: ʨʘʥʝʝ ʦʪʤʝʯʘʣʘʩʴ ʢʘʢ 

ʢʫʣʴʪʠʚʠʨʫʝʤʘʷ ʚ ʜʝʨʝʚʥʷʭ ʠ ʧʦʩʝʣʢʘʭ ʠ ʥʝ ʚʦʟʦʙʥʦʚʣʷʶʱʘʷʩʷ 

(ʈʝʰʝʪʥʠʢʦʚʘ, 2002). ɹʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʦʜʠʯʘʚʰʝʡ ʚ ʩʦʩʥʷʢʝ ʥʘ 

ʩʝʚʝʨʥʦʤ ʙʝʨʝʛʫ ʦʟ. ʉʘʧʰʦ, 27.VII  2017, ʅ.ʈ. (ʥʘʙʣʶʜʝʥʠʝ). 

Fragaria moschata (Duchesne) Weston ï ɿʝʤʣʷʥʠʢʘ ʤʫʩʢʫʩʥʘʷ: ʚ 

ʥʘʯʘʣʝ XX ʚʝʢʘ ʵʪʦʪ ʚʠʜ ʙʳʣ ʨʝʜʦʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʨʝʜʥʝʡ ʈʦʩʩʠʠ. 

ɽʛʦ ʢʫʣʴʪʠʚʠʨʦʚʘʣʠ ʚ ʫʩʘʜʝʙʥʦʡ ʢʫʣʴʪʫʨʝ ʠ ʚ ʦʛʦʨʦʜʘʭ (ʜʦ ʩʠʭ ʧʦʨ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʜ. ʇʝʪʨʘʢʦʚʦ). ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XX ʚʝʢʘ ʚʠʜ ʥʘʯʘʣ 

ʚʩʪʨʝʯʘʪʴʩʷ ʯʘʱʝ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʩʚʷʟʘʥʦ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʟʘʥʦʩʦʤ ʚʦ 

ʚʨʝʤʷ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ. F. moschata ʥʝʨʝʜʢʦ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ 

ʚʙʣʠʟʠ ʦʢʦʧʦʚ ʠʣʠ ʥʘ ʤʝʩʪʝ ʩʪʘʨʳʭ ʫʩʘʜʝʙ. ɺ ʧʘʨʢʝ ʦʪʤʝʯʘʝʪʩʷ 
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ʠʟʨʝʜʢʘ: ʥʘ ʦʧʫʰʢʘʭ, ʚ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʣʝʩʘ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʚ ʥʝʙʦʣʴʰʦʤ ʯʠʩʣʝ ʚ ɺ ʯʘʩʪʠ (ʈʝʰʝʪʥʠʢʦʚʘ, 2002). 

ʆʙʥʘʨʫʞʝʥʦ ʝʱy ʥʝʩʢʦʣʴʢʦ ʧʦʧʫʣʷʮʠʡ: ʚ 0,5 ʢʤ ʥʘ ʖ-ɺ ʦʪ ʜ. ʉʘʢʠ ʚ 

ʦʩʠʥʦʚʦ-ʙʝʨʸʟʦʚʦʤ ʣʝʩʫ, 18.VI 2006; ʚ 1,3 ʢʤ ʥʘ ʉ ʦʪ ʜ. ʄʠʭʘʡʣʦʚʩʢʦʝ, 

ʚ ʤʦʣʦʜʦʤ ʩʝʨʦʦʣʴʰʘʥʠʢʝ ʨʷʜʦʤ ʩ ʃʕʇ, 6.VII  2010; ʚ 0,3 ʢʤ ʥʘ ʉ ʦʪ 

ʦʟ. ɹʫʢʠʥʦ, ʚ ʥʘʨʫʰʝʥʥʦʤ ʝʣʴʥʠʢʝ, 5.VII  2020, ɸ.ʊ. (ʥʘʙʣʶʜʝʥʠʷ). 

Aronia mitschurinii A. Skvorts. et Maytulina [A. melanocarpa auct. 

non (Michx.) Nutt.; Ĭ Sorbaronia mitschurinii (A. Skvorts. et Maytulina) 

Sennikov] ï ɸʨʦʥʠʷ ʄʠʯʫʨʠʥʘ: ʨʘʥʝʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʪʦʣʴʢʦ ʚ 

ʢʫʣʴʪʫʨʝ ï ʙʳʣʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʧʦʩʝʣʢʘʭ ʠ ʜʝʨʝʚʥʷʭ, ʥʦ ʥʝ 

ʚʦʟʦʙʥʦʚʣʷʣʘʩʴ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ. ʆʪʤʝʯʝʥʘ ʚ ʩʦʩʥʷʢʝ-

ʟʝʣʝʥʦʤʦʰʥʦʤ ʥʘ ɿ ʦʪ ʧʦʩ. ʇʝʪʨʘʢʦʚʦ, 26.VII 2017, ʅ.ʈ. (ʥʘʙʣʶʜʝʥʠʝ). 

Lupinus polyphyllus Lindl. ï ʃʶʧʠʥ ʤʥʦʛʦʣʠʩʪʥʳʡ: ʧʨʦʜʦʣʞʘʝʪ 

ʨʘʩʩʝʣʷʪʴʩʷ. ʈʘʥʝʝ ʦʥ ʚʩʪʨʝʯʘʣʩʷ ʯʘʩʪʦ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ, ʨʦʩ 

ʦʙʠʣʴʥʦ ʥʘ ʟʘʣʝʞʘʭ, ʧʦ ʦʙʦʯʠʥʘʤ ʜʦʨʦʛ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʦʙʠʣʠʝ ʝʛʦ ʚʦʟʨʦʩʣʦ. ʆʥ ʦʪʤʝʯʝʥ ʠ ʚ ʥʦʚʳʭ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ: ʥʘ ʟʘʨʘʩʪʘʶʱʠʭ ʣʫʛʘʭ (ʨʘʥʝʝ ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʙʳʣʠ 

ʟʘʣʝʞʘʤʠ), ʧʦ ʩʚʝʪʣʳʤ ʙʝʨyʟʦʚʳʤ ʣʝʩʘʤ, ʚ ʩʫʭʠʭ ʩʚʝʪʣʳʭ 

ʩʝʨʦʦʣʴʰʘʥʠʢʘʭ. 

Medicago sativa L. ï ʃʶʮʝʨʥʘ ʧʦʩʝʚʥʘʷ: ʦʪʤʝʯʘʣʘʩʴ ʦʢʦʣʦ 

ʜʦʨʦʛʠ ʫ ʦʟ. ɹʘʢʣʘʥʦʚʩʢʦʝ, ʝʜʠʥʠʯʥʦ (ʈʝʰʝʪʥʠʢʦʚʘ, 2002). ɺʥʦʚʴ 

ʦʪʤʝʯʝʥʘ ʚ 1,1 ʢʤ ʥʘ ʖ-ɿ ʦʪ ʜ. ʐʫʛʘʡʣʦʚʦ ʥʘ ʦʙʦʯʠʥʝ ʜʦʨʦʛʠ, ʚ ʯʠʩʣʝ 

ʦʢʦʣʦ 30 ʵʢʟʝʤʧʣʷʨʦʚ, 14.VII  2006, ɸ.ʊ. (ʥʘʙʣʶʜʝʥʠʝ). ɺʝʨʦʷʪʥʦ, 

ʨʘʟʥʦʩʠʪʩʷ ʩ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʭʥʠʢʦʡ. 

Oenothera rubricaulis Kleba ï ʕʥʦʪʝʨʘ ʢʨʘʩʥʦʩʪʝʙʝʣʴʥʘʷ: ʨʘʥʝʝ 

ʚʩʪʨʝʯʘʣʘʩʴ ʪʦʣʴʢʦ ʧʦ ʩʫʭʠʤ ʧʘʩʪʙʠʱʘʤ ʠ ʦʧʫʰʢʘʤ ʫ ʜ. ʍʦʣʤ, 10.VII  

2000, ʅ.ʈ. (MW). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʩʩʝʣʷʝʪʩʷ ʧʦ ʩʫʭʠʤ ʟʘʣʝʞʘʤ. 

ʄʘʩʩʦʚʦ ʚʩʪʨʝʯʘʝʪʩʷ ʥʘ ʖ-ɺ ʦʪ ʜ. ʉʦʢʘʨʝʚʦ; ʥʘ ʣʫʛʘʭ ʚ ʨʘʜʠʫʩʝ 1-3 ʢʤ 

ʦʪ ʜ. ʍʦʣʤ: ʚ ʫʨʘʯʠʱʘʭ ɿʘʢʫʩʪʠʱʝ, ʂʦʩʤʦʚʩʢʦʝ, ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʜ. 

ʇʦʙʦʠʱʝ, 2021, ɸ.ʊ. (ʥʘʙʣʶʜʝʥʠʝ). 

Impatiens glandulifera Royle ï ʅʝʜʦʪʨʦʛʘ ʞʝʣʸʟʢʦʥʦʩʥʘʷ: ʙʳʣʘ 

ʠʟʚʝʩʪʥʘ ʪʦʣʴʢʦ ʚ ʜ. ʇʦʜʦʩʠʥʢʠ ʫ ʨʫʯʴʷ, ʚ ʥʝʙʦʣʴʰʦʤ ʯʠʩʣʝ. 

ʆʙʥʘʨʫʞʝʥʘ ʥʘ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʦʢʨʘʠʥʝ ʜ. ʂʦʨʝʚʦ, ʥʘ ʢʨʘʶ ʩʙʠʪʦʛʦ ʣʫʛʘ 

ʨʷʜʦʤ ʩ ʧʨʫʜʘʤʠ, ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʵʢʟʝʤʧʣʷʨʦʚ, 20.VII  2010, ɸ.ʊ. 

(ʥʘʙʣʶʜʝʥʠʝ). 

Impatiens parviflora DC. ï ʅʝʜʦʪʨʦʛʘ ʤʝʣʢʦʮʚʝʪʢʦʚʘʷ: ʝʩʣʠ ʚ 

2000-ʭ ʛʛ. ʥʝʜʦʪʨʦʛʘ ʤʝʣʢʦʮʚʝʪʢʦʚʘʷ ʚʩʪʨʝʯʘʣʘʩʴ ʪʦʣʴʢʦ ʚ ʥʝʙʦʣʴʰʦʤ 

ʯʠʩʣʝ ʥʘ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʙʝʨʝʛʫ ʦʟ. ʈʳʪʦʝ, ʪʦ ʩʝʡʯʘʩ (ʧʦʩʣʝ 2015 ʛ.) ʝ y

ʯʠʩʣʝʥʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʘʩʴ: ʥʝʜʦʪʨʦʛʘ ʦʙʨʘʟʫʝʪ ʟʜʝʩʴ 

ʩʧʣʦʰʥʳʝ ʟʘʨʦʩʣʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʙʥʘʨʫʞʝʥʦ ʥʝʩʢʦʣʴʢʦ ʥʦʚʳʭ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ: ʚ 2017 ʛ. ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʚ ʧʦʩ. 

ʇʨʞʝʚʘʣʴʩʢʦʝ ʚ ʩʦʩʥʷʢʘʭ ʥʘ ʩʝʚʝʨʥʦʤ ʙʝʨʝʛʫ ʦʟ. ʉʘʧʰʦ ʠ ʚ ʣʝʩʘʭ ʚ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʦʟ. ɹʘʢʣʘʥʦʚʩʢʦʝ, ʅ.ʈ. (ʥʘʙʣʶʜʝʥʠʷ). 
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Tilia platyphyllos Scop. ï ʃʠʧʘ ʢʨʫʧʥʦʣʠʩʪʥʘʷ: ʨʘʥʝʝ ʙʳʣʘ 

ʠʟʚʝʩʪʥʘ ʪʦʣʴʢʦ ʚ ʧʦʩʘʜʢʘʭ ʚ ʧʦʩ. ʇʨʞʝʚʘʣʴʩʢʦʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʤʦʣʦʜʳʝ ʜʝʨʝʚʴʷ ʚʳʩʦʪʦʡ ʦʢʦʣʦ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠʣʠ ʥʝʤʥʦʛʦ 

ʚʳʰʝ ʥʝʦʜʥʦʢʨʘʪʥʦ ʚʩʪʨʝʯʝʥʳ ʚ ʩʦʩʥʦʚʳʭ ʣʝʩʘʭ ʤʝʞʜʫ ʜ. ʇʝʪʨʘʢʦʚʦ ʠ 

ʧʦʩ. ʇʨʞʝʚʘʣʴʩʢʦʝ. ʉʦʙʨʘʥʘ ʢ ʖ ʦʪ ʜ. ʇʝʪʨʘʢʦʚʦ ʚ ʩʦʩʥʦʚʦʤ ʣʝʩʫ 

ʚʙʣʠʟʠ ʩʪʘʨʳʭ ʦʢʦʧʦʚ ʥʘ ʩʢʣʦʥʝ ʦʟʦʚʦʡ ʛʨʷʜʳ, 26.VII  2017, ʅ.ʈ. 

(MHA). 

Parthenocissus inserta (A. Kern.) Fritsch ï ɼʝʚʠʯʠʡ ʚʠʥʦʛʨʘʜ 

ʧʨʠʢʨʝʧʣʸʥʥʳʡ: ʨʘʥʝʝ ʙʳʣ ʦʪʤʝʯʝʥ ʢʘʢ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʥʳʡ ʚ ʧʦʩ. 

ʇʨʞʝʚʘʣʴʩʢʦʝ (ʧʨʠʚʝʜʝʥ ʧʦʜ ʥʝʪʦʯʥʳʤ ʥʘʟʚʘʥʠʝʤ P. quinquefolia (L.) 

Planch.). ʆʙʥʘʨʫʞʝʥ ʦʜʠʯʘʚʰʠʤ ʚ ʩʦʩʥʷʢʝ-ʟʝʣʝʥʦʤʦʰʥʦʤ ʢ ʟʘʧʘʜʫ ʦʪ 

ʧʦʩ. ʇʝʪʨʘʢʦʚʦ, 26.VII  2017, ʅ.ʈ. (ʥʘʙʣʶʜʝʥʠʝ). 

Heracleum sosnowskyi Manden. ï ɹʦʨʱʝʚʠʢ ʉʦʩʥʦʚʩʢʦʛʦ: ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʰʣʳʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ (ʊʠʪʦʚʝʮ, 2010; ʌʘʜʝʝʚʘ, 

ʍʦʭʨʷʢʦʚ, 2016) ʧʦʧʫʣʷʮʠʷ ʙʦʨʱʝʚʠʢʘ ʧʨʦʜʦʣʞʘʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ. 

ʏʠʩʣʦ ʪʦʯʝʢ, ʛʜʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʵʪʦʪ ʠʥʪʨʦʜʫʮʝʥʪ ʥʘʯʘʣ ʚʩʪʨʝʯʘʪʴʩʷ, 

ʩʪʘʣʦ ʙʦʣʴʰʝ. ʈʘʥʝʝ ʙʳʣ ʦʪʤʝʯʝʥ ʧʦ ʜʦʨʦʛʘʤ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʜ. ʂʦʨʝʚʦ 

ʠ ʜ. ɹʘʢʣʘʥʦʚʩʢʦʝ, ʚ ʙʦʣʴʰʦʤ ʯʠʩʣʝ (ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ), ʝʜʠʥʠʯʥʦ ʫ ʦʙʦʯʠʥʳ ʜʦʨʦʛʠ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʜ. ʉʠʥʷʢʠ ʠ ʜ. 

ʖʜʠʥʦ (ʈʝʰʝʪʥʠʢʦʚʘ, 2002), ʥʝʩʢʦʣʴʢʦ ʵʢʟʝʤʧʣʷʨʦʚ ʚ ʜ. ɹʝʣʷʥʳ 

(ʊʠʪʦʚʝʮ, 2010). ʉʝʡʯʘʩ ʝʜʠʥʠʯʥʳʝ ʵʢʟʝʤʧʣʷʨʳ ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ 

ʩʦʤʢʥʫʪʳʝ ʧʦʧʫʣʷʮʠʠ. H. sosnowskyi ʦʩʚʘʠʚʘʝʪ ʦʙʦʯʠʥʳ ʜʦʨʦʛ, ʙʝʨʝʛʘ 

ʨʫʯʴʝʚ, ʟʘʭʦʜʠʪ ʧʦʜ ʧʦʣʦʛ ʩʝʨʦʦʣʴʰʘʥʠʢʦʚ. ʆʜʠʥʦʯʥʳʝ ʨʘʩʪʝʥʠʷ ʠ ʠʭ 

ʥʝʙʦʣʴʰʠʝ ʛʨʫʧʧʳ ʦʙʥʘʨʫʞʝʥʳ ʥʘ ʧʦʣʷʭ ʚʜʦʣʴ ʜʦʨʦʛʠ ʢ ʜ. ɹʝʣʷʥʳ, ʚ 

ʜ. ʉʘʢʠ ʥʘ ʙʝʨʝʛʫ ʨʫʯʴʷ, ʧʦ ʜʦʨʦʛʝ ʢ ʜ. ʂʦʧʘʥʝʚʦ, ʚʜʦʣʴ ʜʦʨʦʛʠ ʫ ʦʟ. 

ʇʝʪʨʦʚʩʢʦʝ, ʢ ʜ. ʄʠʭʘʡʣʦʚʩʢʦʝ, ʥʘ ʣʫʛʫ ʥʘ ʉ ʦʪ ʜ. ʋʩʪʠʥʦʚʦ ʠ ʜʘʞʝ ʚ 

ʧʦʩ. ʇʨʞʝʚʘʣʴʩʢʦʝ, 2020, 2021, ɸ.ʊ. (ʥʘʙʣʶʜʝʥʠʷ). 

Swida alba (L.) Rafin. ï ʉʚʠʜʠʥʘ ʙʝʣʘʷ: ʦʪʤʝʯʝʥʘ ʦʜʠʯʘʚʰʝʡ ʚ 

ʝʜʠʥʩʪʚʝʥʥʦʡ ʪʦʯʢʝ ʫ ʦʟ. ʈʳʪʦʝ ʚ ʧʦʡʤʝ ʨ. ʇʦʣʦʚʴʷ (ʈʝʰʝʪʥʠʢʦʚʘ, 

2002). ʅʘʡʜʝʥʘ ʥʘ ʦʧʫʰʢʝ ʯʝʨʥʦʦʣʴʰʘʥʠʢʘ ʫ ʦʟ. ʄʫʪʥʦʝ, 28.VII 2017, 

ʅ.ʈ. (ʥʘʙʣʶʜʝʥʠʝ). 

Symphytum asperum Lepech. ï ʆʢʦʧʥʠʢ ʞʝʩʪʢʠʡ: ʨʘʥʝʝ ʦʪʤʝʯʝʥ 

ʚ 4 ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷʭ. ʇʦ ʩʦʚʨʝʤʝʥʥʳʤ ʥʘʙʣʶʜʝʥʠʷʤ, ʚ ʦʜʥʦʤ ʠʟ ʥʠʭ 

ï ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʜ. ʉʘʢʠ ï ʦʢʦʧʥʠʢ ʫʚʝʣʠʯʠʣ ʟʘʥʠʤʘʝʤʫʶ ʧʣʦʱʘʜʴ ʠ 

ʨʘʩʪʝʪ ʚʜʦʣʴ ʜʚʫʭ ʩʪʘʨʳʭ ʜʦʨʦʛ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 200 ʠ 150 ʤ; ʥʦʚʦʝ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʦʪʤʝʯʝʥʦ ʚ ʜ. ʐʫʛʘʡʣʦʚʦ, ʚ ʤʘʩʩʝ, 22.VI 2021, ɸ.ʊ. 

(ʥʘʙʣʶʜʝʥʠʝ). 

Bidens frondosa L. ï ʏʝʨʝʜʘ ʦʙʣʠʩʪʚʝʥʥʘʷ: ʩʝʚʝʨʦʘʤʝʨʠʢʘʥʩʢʠʡ 

ʟʘʥʦʩʥʳʡ ʚʠʜ, ʢʦʪʦʨʳʡ ʨʘʥʝʝ ʙʳʣ ʦʪʤʝʯʝʥ ʝʜʠʥʠʯʥʦ ʣʠʰʴ ʚ 3 ʪʦʯʢʘʭ ʚ 

ʧʘʨʢʝ (ʈʝʰʝʪʥʠʢʦʚʘ, 2002). ʆʪʤʝʯʝʥ ʥʘ ʶʞʥʦʤ ʙʝʨʝʛʫ ʦʟ. ɼʛʦ, ʨʦʩ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʤʝʪʨʦʚ, 1.VIII  2017, ʅ.ʈ. (ʥʘʙʣʶʜʝʥʠʝ). 

Erigeron annuus (L.) Pers. (Phalacroloma annuum (L.) Dumort.) ï

ʄʝʣʢʦʣʝʧʝʩʪʥʠʢ ʦʜʥʦʣʝʪʥʠʡ: ʨʘʥʝʝ ʙʳʣ ʨʝʜʦʢ, ʦʪʤʝʯʘʣʩʷ ʚ 
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ʦʢʨʝʩʪʥʦʩʪʷʭ ʧʦʩ. ʃʝʩʥʦʡ, ʚ ʧʦʩʝʣʢʝ ʤʝʩʪʘʤʠ ʚ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʠ ʫ ʜ. 

ʇʝʪʨʦʯʘʪʳ, ʧʦ ʦʙʦʯʠʥʘʤ ʜʦʨʦʛ, ʝʜʠʥʠʯʥʦ (ʈʝʰʝʪʥʠʢʦʚʘ, 2002). 

ʆʙʥʘʨʫʞʝʥ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧʦʩ. ʅʠʟʳ, ʥʘ ʨʘʟʥʦʪʨʘʚʥʳʭ ʣʫʛʘʭ ʚʜʦʣʴ ʨ. 

ɻʦʙʟʘ, 25.VII  2007, ʅ. ʐʚʝʜʯʠʢʦʚʘ (MW). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʘʩʧʝʢʪʠʨʫʝʪ (ʜʘʝʪ ʮʚʝʪʦʚʦʡ ʬʦʥ) ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʦʟ. ɹʘʭʦʚʩʢʦʝ, 31.VII  

2017, ʅ.ʈ.; ʥʘ ʧʦʣʷʭ ʤʝʞʜʫ ʜʜ. ʊʠʥʦʚʢʘ ʠ ɺʳʩʪʘʚʢʘ, ʚ ʤʘʩʩʝ, 3.VIII  

2017, ʅ.ʈ.; ʥʘ ʣʫʛʘʭ ʚʜʦʣʴ ʨ. ʉʘʧʰʘʥʢʘ ʠ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʜ. ɹʦʨʦʚʠʢʠ, 

6.VIII  2017, ʅ.ʈ. (ʥʘʙʣʶʜʝʥʠʝ), ʥʘ ʣʫʛʘʭ ʚʜʦʣʴ ʜʦʨʦʛʠ ʦʪ ʧʦʩ. 

ʇʨʞʝʚʘʣʴʩʢʦʝ ʢ ʜ. ɸʥʦʩʠʥʢʠ, ʥʘ ʣʫʛʫ ʚ 2,3 ʢʤ ʥʘ ʖ-ɿ ʦʪ ʜ. ʍʦʣʤ, ʥʘ 

ʣʫʛʫ ʚ 0,7 ʢʤ ʥʘ ʉ-ɺ ʦʪ ʫʨ. ɿʘʣʴʥʦʚʦ, 3. VII  2021, ɸ.ʊ. (ʥʘʙʣʶʜʝʥʠʝ). 

ʆʯʝʚʠʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʰʠʨʝ. 

Petasites hybridus (L.) Gaertn., B. Mey. & Scherb. ï 

ɹʝʣʦʢʦʧʳʪʥʠʢ ʛʠʙʨʠʜʥʳʡ: 0,7 ʢʤ ʥʘ ʖ ʦʪ ʜ. ʐʫʛʘʡʣʦʚʦ, ʙʝʨʝʛ ʨ. 

ɺʠʣʝʡʢʘ, ʧʨʠʨʫʯʴʝʚʦʡ ʩʝʨʦʦʣʴʰʘʥʠʢ ʩ ʚʷʟʦʤ, 12.VII  2006, ɸ.ʊ.; 

ʚʦʩʪʦʯʥʘʷ ʦʢʨʘʠʥʘ ʜ. ʄʠʭʘʡʣʦʚʩʢʦʝ, ʦʙʦʯʠʥʘ ʜʦʨʦʛʠ, 14.VII 2010, 

ɸ.ʊ.; ʫ ʜʝʨʝʚʝʥʩʢʦʛʦ ʢʦʣʦʜʮʘ ʚ ʜ. ʂʦʨʝʚʦ, 20.VII 2010, ɸ.ʊ. 

(ʥʘʙʣʶʜʝʥʠʷ). ʈʝʜʢʠʡ ʚʠʜ, ʨʘʥʝʝ ʠʟʚʝʩʪʥʳʡ ʠʟ 2 ʪʦʯʝʢ, ʥʦ 

ʦʙʨʘʟʫʶʱʠʡ ʚ ʥʠʭ ʙʦʣʴʰʠʝ ʟʘʨʦʩʣʠ. ɺʠʜ ʨʘʩʧʨʦʩʪʨʘʥʥy ʚ ʩʪʘʨʦʡ 

ʫʩʘʜʝʙʥʦʡ ʢʫʣʴʪʫʨʝ, ʥʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ, ʚʦʟʤʦʞʥʦ, ʨʘʩʩʝʣʷʝʪʩʷ. 

 

ɿʘʢʣʶʯʝʥʠʝ. ɺʳʷʚʣʝʥʠʝ ʥʦʚʳʭ ʧʦʧʫʣʷʮʠʡ ʨʝʜʢʠʭ ʚʠʜʦʚ 

ʩʚʷʟʘʥʦ ʚ ʦʩʥʦʚʥʦʤ ʩ ʙʦʣʴʰʝʡ ʠʟʫʯʝʥʥʦʩʪʴʶ ʪʝʨʨʠʪʦʨʠʠ, ʥʦ ʚ ʨʷʜʝ 

ʩʣʫʯʘʝʚ ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʩʩʝʣʝʥʠʝʤ ʨʘʩʪʝʥʠʡ, ʯʪʦ ʦʪʨʘʞʘʝʪ ʢʘʢ ʦʙʱʠʝ 

ʪʝʥʜʝʥʮʠʠ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʚ ʉʨʝʜʥʝʡ ʈʦʩʩʠʠ, ʪʘʢ ʠ ʩʣʫʯʘʠ 

ʨʝʘʣʴʥʦʛʦ ʨʘʩʩʝʣʝʥʠʷ ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʚʠʜʘ ʫʩʣʦʚʠʷʤʠ. 

ʂ ʘʙʦʨʠʛʝʥʥʳʤ ʚʠʜʘʤ, ʨʘʩʩʝʣʷʶʱʠʤʩʷ ʚ ʧʘʨʢʝ, ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ Glyceria striata, Trichophorum alpinum, Carex athrodes, 

Dactylorhiza baltica, Epipactis helleborine, E. palustris, Euphorbia 

helioscopia, ʠ ʚʦʟʤʦʞʥʦ Aconitum lasiostomum. 

ʅʝʢʦʪʦʨʳʝ ʚʠʜʳ, ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʝ ʚ ʉʨʝʜʥʝʡ ʈʦʩʩʠʠ, ʢʘʢ 

ʥʘʧʨʠʤʝʨ, Epipactis helleborine, Trichophorum alpinum, ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʦʙʥʘʨʫʞʝʥʠʝʤ ʥʦʚʳʭ ʧʦʧʫʣʷʮʠʡ ʠʩʯʝʟʘʶʪ ʠʟ ʨʘʥʝʝ ʠʟʚʝʩʪʥʳʭ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ ʠʟ-ʟʘ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ. 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʫʤʝʥʴʰʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʙʠʦʮʝʥʦʟʦʚ, ʚʳʟʚʘʥʥʘʷ ʩʦʢʨʘʱʝʥʠʝʤ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʠʩʯʝʟʥʦʚʝʥʠʝʤ ʜʝʨʝʚʝʥʴ. 

ʇʨʝʢʨʘʱʝʥʠʝ ʚʳʧʘʩʘ, ʩʝʥʦʢʦʰʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʟʝʤʣʠ ʧʨʠʚʦʜʠʪ ʢ 

ʟʘʨʘʩʪʘʥʠʶ ʣʫʛʦʚ ʢʫʩʪʘʨʥʠʢʘʤʠ ʠ ʧʦʩʪʝʧʝʥʥʦʤʫ ʠʭ ʦʙʣʝʩʝʥʠʶ. ʇʨʠ 

ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʦʩʚʝʱʥyʥʦʩʪʠ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ, 

ʧʦʚʳʰʝʥʠʝ ʢʦʨʥʝʚʦʡ ʢʦʥʢʫʨʝʥʮʠʠ, ʟʘʚʝʨʰʘʶʱʝʝʩʷ ʩʤʝʥʦʡ ʚʠʜʦʚʦʛʦ 

ʩʦʩʪʘʚʘ ʬʠʪʦʮʝʥʦʟʘ. ʕʪʦʪ ʧʨʦʮʝʩʩ, ʟʘ ʥʝʙʦʣʴʰʠʤ ʠʩʢʣʶʯʝʥʠʝʤ, 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 
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ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ Landsat ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʟʘʨʘʩʪʘʥʠʷ 

ʥʝʣʝʩʥʳʭ ʟʝʤʝʣʴ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ ʢ 2015 ʛ. ʩʦʩʪʘʚʠʣ ʧʦʯʪʠ 60% 

ʦʪ ʚʩʝʭ ʥʝʣʝʩʥʳʭ ʟʝʤʝʣʴ (ʂʦʨʦʣʚyʘ ʠ ʜʨ., 2018). ʀʟʤʝʥʝʥʠʷ 

ʯʠʩʣʝʥʥʦʩʪʠ ʩʚʦʡʩʪʚʝʥʥ rʧʨʝʞʜʝ ʚʩʝʛʦ ʚʠʜʘʤ ʩ ʫʟʢʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʘʤʧʣʠʪʫʜʦʡ, ʥʘʧʨʠʤʝʨ, ʜʣʷ Botrychium lunaria, B. multifidum, Epipactis 

palustris, Thymus pulegioides, Helichrysum arenarium. ʉʧʝʮʠʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʤʝʥʝʥʠʶ ʯʠʩʣʝʥʥʦʩʪʠ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ, ʚʝʨʦʷʪʥʦ, 

ʧʦʜʦʙʥʳʭ ʚʠʜʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ, ʧʝʨʝʭʦʜ ʦʪ ʧʘʰʥʠ ʠ ʩʝʥʦʢʦʩʘ ʢ ʟʘʣʝʞʠ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʩʩʝʣʝʥʠʶ ʘʜʚʝʥʪʠʚʥʳʭ ʚʠʜʦʚ Oenothera 

rubricaulis, Lupinus polyphyllus, Erigeron annuus. 

ɺʩʝʛʦ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʜʣʷ 18 

ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ, ʠʟ ʢʦʪʦʨʳʭ 11 ʚʢʣʶʯʝʥʳ ʚ çʏʝʨʥʫʶ ʢʥʠʛʫè ʬʣʦʨʳ 

ʉʨʝʜʥʝʡ ʈʦʩʩʠʠ (ɺʠʥʦʛʨʘʜʦʚʘ ʠ ʜʨ., 2009) ʚ ʦʩʥʦʚʥʦʡ ʩʧʠʩʦʢ ï 

Puccinella distans, Lupinus polyphyllus, Impatiens glandulifera,  

I. parviflora, Heracleum sosnowskyi, Bidens frondosa, Erigeron annuus 

ʠʣʠ ʚ ʩʧʠʩʦʢ ʨʘʩʪʝʥʠʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʧʝʨʚʳʭ ʩʪʘʜʠʷʭ ʠʥʚʘʟʠʦʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ï Aronia mitchurinii, Oenothera rubricaulis, Parthenocissus 

inserta, Swida alba. 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʘʜʚʝʥʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ (9 ʚʠʜʦʚ), 

ʫʚʝʣʠʯʠʚʘʶʱʠʭ ʩʚʦʶ ʯʠʩʣʝʥʥʦʩʪʴ, ʨʘʩʩʝʣʷʝʪʩʷ ʠʟ ʢʫʣʴʪʫʨʳ Ribes 

rubrum, Fragaria moschata (?), Aronia mitchurinii, Lupinus polyphyllus, 

Impatiens glandulifera, Petasites hybridus, Symphytim asperum, 

Parthenocissus inserta, Tilia platyphyllos. 

 

ɿʘʢʣʶʯʝʥʠʝ. ʀʟʤʝʥʝʥʠʷ ʚʦ ʬʣʦʨʝ, ʧʨʦʠʟʦʰʝʜʰʠʝ ʟʘ 

ʧʨʦʰʝʜʰʠʝ ʛʦʜʳ (ʩ 2002 ʛ.), ʷʚʣʷʶʪʩʷ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʥʝ ʪʦʣʴʢʦ 

ʣʫʯʰʝʡ ʠʟʫʯʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ, ʥʦ ʠ ʠʥʪʝʛʨʘʣʴʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʧʘʨʢʝ ʧʝʨʝʤʝʥ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʝʢʨʘʱʝʥʠʝʤ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʟʘʨʘʩʪʘʥʠʝʤ ʣʫʛʦʚ ʠ ʫʨʦʯʠʱ, ʘ ʪʘʢʞʝ 

ʦʪʨʘʞʘʶʪ ʦʙʱʫʶ ʪʝʥʜʝʥʮʠʶ ʫʚʝʣʠʯʝʥʠʷ ʫʯʘʩʪʠʷ ʯʫʞʝʨʦʜʥʳʭ 

ʨʘʩʪʝʥʠʡ ʚ ʩʦʩʪʘʚʝ ʬʠʪʦʮʝʥʦʟʦʚ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʥʘʰʠʭ ʜʘʥʥʳʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʤʝʨʝʥʥʦʝ 

ʩʝʥʦʢʦʰʝʥʠʝ ʥʘ ʣʫʛʘʭ ʠ ʣʝʩʥʳʭ ʧʦʣʷʥʘʭ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʝ ʩʦʭʨʘʥʝʥʠʶ 

ʧʦʧʫʣʷʮʠʡ ʨʝʜʢʠʭ ʘʙʦʨʠʛʝʥʥʳʭ ʚʠʜʦʚ ʠ ʫʤʝʥʴʰʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʯʫʞʝʨʦʜʥʳʭ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʘʪʴ ʤʦʥʠʪʦʨʠʥʛ ʬʣʦʨʳ 

ʧʘʨʢʘ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʪʨʘʟʠʪʴ ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ. 
 

 

ɹʣʘʛʦʜʘʨʠʤ ʟʘ ʧʦʜʜʝʨʞʢʫ ʠ ʧʦʤʦʱʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ 

ʜʠʨʝʢʪʦʨʘ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ ʉʤʦʣʝʥʩʢʦʝ ʇʦʦʟʝʨʴʝ ɸʣʝʢʩʘʥʜʨʘ 

ʉʝʤʝʥʦʚʠʯʘ ʂʦʯʝʨʛʠʥʘ ʠ ʟʘʤʝʩʪʠʪʝʣʝʡ ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ: 
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ɻʝʥʥʘʜʠʷ ʃʝʦʥʠʜʦʚʠʯʘ ʂʦʩʝʥʢʦʚʘ, ɺʣʘʜʠʤʠʨʘ ʈʘʬʘʵʣʴʝʚʠʯʘ ʍʦʭʨʷʢʦʚʘ; ʟʘ 

ʧʦʤʦʱʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʚʠʜʦʚ ʖʨʠʷ ɽʚʛʝʥʴʝʚʠʯʘ ɸʣʝʢʩʝʝʚʘ, ʟʘ ʧʦʤʦʱʴ ʚ 

ʨʘʙʦʪʝ ɽʣʝʥʫ ɺʣʘʜʠʤʠʨʦʚʥʫ ʊʠʭʦʥʦʚʫ, ʄʘʨʠʶ ɻʝʥʥʘʜʴʝʚʥʫ ɻʫʨʴʝʚʫ, 

ɽʢʘʪʝʨʠʥʫ ʆʣʝʛʦʚʥʫ ʂʦʨʦʣʴʢʦʚʫ, ʅʠʥʫ ʄʠʭʘʡʣʦʚʥʫ ʅʝʩʪʝʨʦʚʫ, ɺʠʢʪʦʨʠʶ 

ɺʣʘʜʠʤʠʨʦʚʥʫ ʊʝʣʝʛʘʥʦʚʫ, ɸʥʜʨʝʷ ɺʠʢʪʦʨʦʚʠʯʘ ʑʝʨʙʘʢʦʚʘ, ʖʨʠʷ 

ɹʦʨʠʩʦʚʠʯʘ ɹʘʯʠʥʩʢʦʛʦ. 

 
 ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
ɸʣʝʢʩʝʝʚ ʖ.ɽ., ʅʦʚʦʞʠʣʦʚʘ ɺ.ʅ. 2004. ɸʨʝʘʣ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʵʢʦʣʦʛʠʠ 

Trichophorum alpinum (L.) Pers. ɺ ʉʨʝʜʥʝʡ ʈʦʩʩʠʠ. // ɹʶʣʣ. ɻɹʉ. ɺʳʧ. 188. 

ʉ. 103-107. 

ɸʥʘʣʠʟ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʦʪʜʝʣʴʥʳʭ ʧʦʧʫʣʷʮʠʡ ʦʭʨʘʥʷʝʤʳʭ 

ʠ ʠʥʚʘʟʠʚʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʥʘ ʟʘʣʦʞʝʥʥʳʭ ʚ 2015ʛ. ʧʫʥʢʪʘʭ ʥʘʙʣʶʜʝʥʠʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʉʤʦʣʝʥʩʢʦʝ 

ʇʦʦʟʝʨʴʝè [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // ʆʪʯʝʪ ʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʨʘʙʦʪʝ; ʨʫʢ: ʉʫʜʥʠʢ ɸ.ɺ.; ʠʩʧʦʣʥ: ʉʫʜʥʠʢ ɸ.ɺ., ʄʘʩʣʦʚʩʢʠʡ ʆ.ʄ., ɺʦʟʥʷʯʫʢ 

ʀ.ʇ., ɼʫʙʦʚʠʢ ɼ.ɺ., ʊʝʨʝʱʝʥʢʦ ʉ.ʉ., ɻʦʣʫʰʢʦ ʈ.ʄ., ʈʫʜʘʢʦʚʩʢʠʡ ʌ.ʆ. 2015. 

ʊ. 1. 257 ʩ. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://oopt.aari.ru/ref/1678 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

15.03.2021) 

ɺʘʭʨʘʤʝʝʚʘ ʄ.ɻ., ɺʘʨʣʳʛʠʥʘ ʊ.ʀ., ʊʘʪʘʨʝʥʢʦ ʀ.ɺ. 2014. ʆʨʭʠʜʥʳʝ ʈʦʩʩʠʠ 

(ʙʠʦʣʦʛʠʷ, ʵʢʦʣʦʛʠʷ, ʦʭʨʘʥʘ). ʄ: ʊʦʚʘʨʠʱʝʩʪʚʦ ʥʘʫʯ. ʠʟʜ. ʂʄʂ. 355 ʩ. 

ɺʠʣʷʝʚʘ ʅ.ɸ. 2015. ʉʦʩʪʦʷʥʠʝ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʜʚʫʭ ʚʠʜʦʚ ʨʦʜʘ Epipactis Zinn. 

(Orchidaceae) ʚ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ çʉʤʦʣʝʥʩʢʦʝ ʇʦʦʟʝʨʴʝè // ʆʭʨʘʥʘ ʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʦʨʭʠʜʝʡ: ʤʘʪʝʨʠʘʣʳ ʍ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ (1-5 ʠʶʥʷ 2015 ʛ. ʄʠʥʩʢ, ɹʝʣʘʨʫʩʴ) / ʨʝʜ. ʢʦʣʣ. 

ɺ.ɺ. ʊʠʪʦʢ ʠ ʜʨ. ï ʄʠʥʩʢ: ɸ.ʅ. ɺʘʨʘʢʩʠʥ. ʉ. 57-59. 

ɺʠʣʷʝʚʘ ʅ.ɸ. 2016. ʈʝʜʢʠʝ ʨʘʩʪʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʉʤʦʣʝʥʩʢʦʝ 

ʇʦʦʟʝʨʴʝè: ʙʠʦʣʦʛʠʷ, ʵʢʦʣʦʛʠʷ, ʚʦʧʨʦʩʳ ʦʭʨʘʥʳ. ɼʠʩʩʝʨʪʘʮʠʷ ʥʘ ʩʦʠʩʢʘʥʠʝ 

ʥʘʫʯʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ. 03.02.01. ʄ. 169 ʩ.: 

ʈʫʢʦʧʠʩʴ. 

ɺʠʥʦʛʨʘʜʦʚʘ ʖ.ʂ., ʄʘʡʦʨʦʚ ʉ.ʈ., ʍʦʨʫʥ ʃ.ɺ. 2009. ʏʝʨʥʘʷ ʢʥʠʛʘ ʬʣʦʨʳ ʉʨʝʜʥʝʡ 

ʈʦʩʩʠʠ (ʏʫʞʝʨʦʜʥʳʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ ʚ ʵʢʦʩʠʩʪʝʤʘʭ ʉʨʝʜʥʝʡ ʈʦʩʩʠʠ). ʄ.: 

ɻɽʆʉ. 502 ʩ. 

ʂʦʨʦʣʸʚʘ ʅ.ɺ., ʊʠʭʦʥʦʚʘ ɽ.ɺ., ɽʨʰʦʚ ɼ.ɺ., ʉʘʣʪʳʢʦʚ ɸ.ʅ., ɻʘʚʨʠʣʶʢ ɽ.ɸ., 
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ʄɽʊʆɼɸʄʀ ʄʋʃʔʊʀʌʈɸʂʊɸʃʔʅʆʁ ʊɽʈʄʆɼʀʅɸʄʀʂʀ 

 

ɸ.ʌ. ʄʝʡʩʫʨʦʚʘ, ɺ.ʇ. ʎʚʝʪʢʦʚ, ʀ.ɺ. ʎʚʝʪʢʦʚ, ɸ.ɸ. ʅʦʪʦʚ 
ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʊʚʝʨʴ 

 

ʌʨʘʢʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʣʠʩʪʴʝʚ ʩʥʳʪʠ ʦʙʳʢʥʦʚʝʥʥʦʡ (Aegopodium 

podagraria L.) ʚ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥʘʭ ʛ. ʊʚʝʨʠ ʩ ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦʢʘʟʘʣ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʩʭʦʜʩʪʚʘ 

ʩʪʨʫʢʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʴʝʚ ʩ ʬʨʘʢʪʘʣʘʤʠ. ʉʪʝʧʝʥʴ ʫʢʣʦʥʝʥʠʷ ŭ  

ʚ ʠʥʪʝʨʚʘʣʝ 0,011ï0,024. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʘʨʘʤʝʪʨʳ 

ʤʫʣʴʪʠʬʨʘʢʪʘʣʴʥʦʡ ʪʝʨʤʦʜʠʥʘʤʠʢʠ A ʠ ɔ. ɿʥʘʯʝʥʠʷ ɔ ʠʥʜʝʢʩʦʚ 

ʬʨʘʢʪʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʩʦʩʪʦʷʥʠʷ ʣʠʩʪʴʝʚ ʢʦʨʨʝʣʠʨʫʶʪ ʩ ʫʨʦʚʥʝʤ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʠʦʪʦʧʦʚ ʠ ʟʘʛʨʷʟʥʝʥʠʝʤ ʧʦʯʚ 

ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ ʠ ʤʝʪʘʣʣʦʠʜʘʤʠ. ʀʥʜʝʢʩ ɔ ʚʦʟʨʘʩʪʘʝʪ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʩʪʝʧʝʥʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʙʠʦʪʦʧʘ ʠ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ 

ʧʦʯʚ. ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ɔ ʚʳʷʚʣʝʥʳ ʚ ʟʦʥʘʭ ʩ ʢʨʫʧʥʳʤʠ 

ʬʨʘʛʤʝʥʪʘʤʠ ʣʝʩʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ, ʘ ʤʠʥʠʤʘʣʴʥʳʝ ï ʚ ʧʦʩʘʜʢʘʭ 

ʜʝʨʝʚʴʝʚ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʠʥʪʝʨʝʩ ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʧʝʨʩʧʝʢʪʠʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ 

ʙʠʦʤʦʥʠʪʦʨʠʥʛʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʥʳʪʴ ʦʙʳʢʥʦʚʝʥʥʘʷ, Aegopodium podagraria, 

ʬʨʘʢʪʘʣʴʥʳʡ ʘʥʘʣʠʟ, ʊʚʝʨʴ, ʟʘʛʨʷʟʥʝʥʠʝ, ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʟʦʥʳ, 

ʙʠʦʤʦʥʠʪʦʨʠʥʛ, ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ, ʠʥʜʝʢʩ ʌʋʉʘ, 

ʤʫʣʴʪʠʬʨʘʢʪʘʣʴʥʘʷ ʪʝʨʤʦʜʠʥʘʤʠʢʘ. 

 

ɺʚʝʜʝʥʠʝ. ʄʦʜʫʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʨʘʩʪʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʢ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʠʭ ʩʪʨʦʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʥʘ 

ʦʩʥʦʚʝ ʪʝʦʨʠʠ ʬʨʘʢʪʘʣʦʚ (Tatsumi et al., 1989; Campbell, 1996; ʅʦʪʦʚ, 

2008; Collin et al., 2011; Notov, 2011; Du et al., 2013; Gazda, 2013; 

Oncevay-Marcos et al., 2015; ɻʘʣʠʮʢʠʡ, 2016; Brym, Ernest, 2018; Tao et 

al., 2021). ʇʣʘʩʪʠʯʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʪʘʢʞʝ ʰʠʨʦʢʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʨʘʢʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʬʦʨʤʳ ʠʭ ʦʨʛʘʥʦʚ ʜʣʷ ʦʮʝʥʢʠ 

ʩʦʩʪʦʷʥʠʷ ʩʨʝʜʳ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʢʦʩʠʩʪʝʤ (McAbendroth et al., 

2005; Bialowiec et al., 2010; Ferreiro et al., 2013; Cojocaru et al., 2016; Li  

et al., 2019, 2022; ʂʫʣʴʥʝʚ ʠ ʜʨ., 2020; Arseniou, MacFarlane, 2021). 

ʌʨʘʢʪʘʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ ʞʠʚʦʛʦ ʦʙʲʝʢʪʘ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ 

ʝʛʦ ʨʘʟʤʝʨʥʦʩʪʴ ʠʣʠ ʨʘʟʚʠʪʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʚ ʠʟʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʷʭ 

É ʄʝʡʩʫʨʦʚʘ ɸ.ʌ., ʎʚʝʪʢʦʚ ɺ.ʇ., 
    ʎʚʝʪʢʦʚ ʀ.ɺ., ʅʦʪʦʚ ɸ.ɸ., 2022 
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ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ, ʦʧʨʝʜʝʣʷʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʧʦʜʭʦʜʘ ʚ ʙʠʦʠʥʜʠʢʘʮʠʠ (ʀʩʘʝʚʘ ʠ ʜʨ., 2004; ʅʘʩʦʥʦʚ, ʎʚʝʪʢʦʚ, 2018; 

ʈʦʟʝʥʙʝʨʛ, 2018; ʂʫʣʴʥʝʚ ʠ ʜʨ., 2019, 2020). ʅʘʧʨʠʤʝʨ, ʬʨʘʢʪʘʣʴʥʦʩʪʴ 

ʩʤʝʰʘʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚʦʜʥʳʭ ʤʘʢʨʦʬʠʪʦʚ ʠʟʫʯʘʣʠ ʧʨʠ ʦʮʝʥʢʝ 

ʚʣʠʷʥʠʷ ʩʣʦʞʥʦʩʪʠ ʠʭ ʩʪʨʫʢʪʫʨʳ ʥʘ ʩʦʦʙʱʝʩʪʚʘ ʩʚʦʙʦʜʥʦʞʠʚʫʱʠʭ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ (McAbendroth et al., 2005; Ferreiro et al., 2013). ɹʳʣʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʙʠʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʪʨʫʢʪʫʨʥʦʡ 

ʩʣʦʞʥʦʩʪʠ ʤʘʢʨʦʬʠʪʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʚʳʷʚʣʷʶʪʩʷ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. ʌʨʘʢʪʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʬʦʨʤʳ 

ʣʠʩʪʴʝʚ ʠ ʞʠʣʢʦʚʘʥʠʷ ʠʟʫʯʘʣʠ ʫ ʨʘʟʥʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ (Campbell, 

1996; De Oliveira et al., 2005; Du et al., 2013; Gao et al., 2015; Oncevay-

Marcos et al., 2015). ʅʘ ʦʩʥʦʚʝ ʬʨʘʢʪʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʚʦʜʠʣʠ 

ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʝ ʧʦʯʚ (ʂʫʣʴʥʝʚ ʠ ʜʨ., 2020). ʌʨʘʢʪʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʧʦʟʚʦʣʠʣʠ ʩʫʜʠʪʴ ʦ ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʦʩʪʠ ʨʘʩʪʝʥʠʡ ʠ ʦ ʪʦʤ, ʥʘʩʢʦʣʴʢʦ 

ʙʣʘʛʦʧʨʠʷʪʥʳ ʫʩʣʦʚʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʜʣʷ ʠʭ ʨʦʩʪʘ. ɿʘʛʨʷʟʥʝʥʠʝ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʠʩʩʣʝʜʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʘ ʬʨʘʢʪʘʣʴʥʦʡ 

ʨʘʟʤʝʨʥʦʩʪʠ, ʩʪʨʫʢʪʫʨʳ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ 

ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ (ʄʦʣʯʘʪʩʢʠʡ ʠ ʜʨ., 2016). ʄʝʪʦʜʳ ʬʨʘʢʪʘʣʴʥʦʡ 

ʛʝʦʤʝʪʨʠʠ ʧʨʠʤʝʥʷʣʠ ʚ ʣʠʭʝʥʦʠʥʜʠʢʘʮʠʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

(ʂʫʣʴʥʝʚ ʠ ʜʨ., 2019; ʅʘʩʦʥʦʚ ʠ ʜʨ., 2019). 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʣʠʩʪʴʝʚ ʦʙʣʝʛʯʘʝʪ ʘʜʘʧʪʘʮʠʶ ʚ 

ʫʩʣʦʚʠʷʭ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʩʪʨʝʩʩʘ ʠ ʢʦʩʚʝʥʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʦʮʝʩʩʘ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʷ ʚʩʣʝʜʩʪʚʠʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ. ʕʪʦ ʦʧʨʝʜʝʣʠʣʦ 

ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʢ ʘʥʘʣʠʟʫ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ 

ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʤʦʥʠʪʦʨʠʥʛʝ (ɹʠʦʣʦʛʠʯʝʩʢʠʡé, 2007; ɻʨʫʟʜʝʚ, 2008; 

ɺʳʭʦʜʮʝʚ, ʈʳʭʣʦʚʘ, 2015). ʌʨʘʢʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ï ʧʝʨʩʧʝʢʪʠʚʥʳʡ 

ʩʧʦʩʦʙ ʠʟʫʯʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ (ʄʦʣʯʘʪʩʢʠʡ ʠ ʜʨ., 

2016). 

ʌʨʘʢʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʠʟʤʝʥʯʠʚʦʩʪʠ ʣʠʩʪʴʝʚ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʝʥ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩ ʤʦʜʝʣʴʥʳʤʠ ʙʠʦʪʦʧʘʤʠ ʩ ʨʘʟʣʠʯʥʳʤ ʫʨʦʚʥʝʤ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʟʘʛʨʷʟʥʝʥʠʷ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ 

ʠʥʪʝʨʝʩʝʥ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʮʝʥʪʨ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ï ʊʚʝʨʴ. ɻʦʨʦʜ 

ʠʤʝʝʪ ʨʘʟʚʠʪʫʶ ʧʨʦʤʳʰʣʝʥʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥ (ʈɿ). ʆʥ ʚʢʣʶʯʘʝʪ ʢʨʫʧʥʳʝ ʣʝʩʦʧʘʨʢʠ ʩ ʙʦʣʴʰʠʤʠ 

ʬʨʘʛʤʝʥʪʘʤʠ ʣʝʩʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʘʤʷʪʥʠʢʘʤʠ 

ʧʨʠʨʦʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʘʨʢʠ ʠ ʩʢʚʝʨʳ ʨʘʟʥʳʭ 

ʨʘʟʤʝʨʦʚ ʩ ʧʦʩʘʜʢʘʤʠ ʜʝʨʝʚʴʝʚ ʚʜʦʣʴ ʘʚʪʦʩʪʨʘʜ ʠ ʦʢʦʣʦ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʈɿ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʫʜʘʣʝʥʳ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʘʥʘʣʠʟ ʬʨʘʢʪʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʣʠʩʪʴʝʚ ʩʥʳʪʠ 

ʦʙʳʢʥʦʚʝʥʥʦʡ (Aegopodium podagraria L.) ʚ ʨʘʟʥʳʭ ʪʠʧʘʭ ʈɿ ʠ 

ʚʳʷʩʥʝʥʠʝ ʩʚʷʟʠ ʧʦʣʫʯʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ ʫʨʦʚʥʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʠʦʪʦʧʦʚ. 
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ʄʝʪʦʜʠʢʘ. ʃʠʩʪʴʷ ʩʥʳʪʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʩʦʙʨʘʥʳ ʚ ʛ. ʊʚʝʨʠ, ʚ 

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʦʥʘʭ (ʈɿ) ʩ ʨʘʟʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʠ 

ʫʨʦʚʥʝʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ (ʪʘʙʣ. 1). 
ʊʘʙʣʠʮʘ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʩʪ ʩʙʦʨʘ ʣʠʩʪʴʝʚ ʩʥʳʪʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ʛ. ʊʚʝʨʠ  

(ʧʦ: ʄʝʡʩʫʨʦʚʘ, ʅʦʪʦʚ, 2020; ʉʘʚʠʥʦʚ ʠ ʜʨ., 2021) 
 

ʇʆ 
ʄʦʜʝʣʴʥʳʝ 
ʈɿ  

ʊʠʧ 
ʈɿ 
ʂʦʦʨʜʠʥʘʪʳ ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʟʘʛʨʷʟʥʝʥʠʷ 

Zc,  
ʦʪʥ. ʝʜ. 

1 ʇʝʨʚʦʤʘʡʩʢʘʷ 
ʨʦʱʘ 

(ʇʨʦʣʝʪʘʨʩʢʠʡ 
ʨ-ʥ) 

ʝ 
ʇʇ 
56Á50'38" c.ʰ. 
35Á49'40" ʚ.ʜ. 

ʵʥʝʨʛʝʪʠʢʘ: ʊʚʝʨʩʢʘʷ ʊʕʎ-1; 
ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ: ʆʆʆ 
çʊʚʝʨʴʩʪʨʦʡʤʘʰè, ʆɸʆ çʊʚʝʨʩʢʦʡ ʟʘʚʦʜ 
ʵʣʝʢʪʨʦʘʧʧʘʨʘʪʫʨʳ ð ʕʃʊʆʈè; 
ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʨʦʡʤʘʪʝʨʠʘʣʦʚ: ʆʆʆ 
çɾɹʀ-1è, ʆʆʆ çʂʦʤʙʠʥʘʪ ɾɹʀ-2è, 
ʆʆʆ çɾɹʀ ʉʪʨʦʡʢʦʤʧʣʝʢʪè; 
ʭʠʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ: ʆɸʆ 
çʊʚʝʨʩʢʦʡ ʧʦʣʠʛʨʘʬʠʯʝʩʢʠʡ ʢʦʤʙʠʥʘʪè, 
ʥʝʩʢʦʣʴʢʦ ʚʦʠʥʩʢʠʭ ʯʘʩʪʝʡ; 
ʘʚʪʦʪʨʘʥʩʧʦʨʪ: ʚʳʝʟʜ ʥʘ ʉʪʘʨʠʮʢʦʝ 
ʰʦʩʩʝ 

1.90 

2 ʂʦʤʩʦʤʦʣʴʩʢʘʷ 
ʨʦʱʘ 

(ɿʘʚʦʣʞʩʢʠʡ 
ʨ-ʥ) 

ʝ 
ʇʇ 
56Á52'18" ʩ.ʰ. 
35Á49'10" ʚ.ʜ. 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ: ʆɸʆ çʊʚʝʨʩʢʦʡ 
ʚʘʛʦʥʦʩʪʨʦʠʪʝʣʴʥʳʡ ʟʘʚʦʜè,  
ʆɸʆ ʎʝʥʪʨʦʩʚʘʨʤʘʰ ʆɸʆ çʈʠʪʤè; 
ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʨʦʡʤʘʪʝʨʠʘʣʦʚ:  
ʆɸʆ çʊʚʝʨʩʢʦʡ ʜʦʤʦʩʪʨʦʠʪʝʣʴʥʳʡ 
ʢʦʤʙʠʥʘʪè; 
ʘʚʪʦʪʨʘʥʩʧʦʨʪ: ʚʳʝʟʜ ʥʘ ʬʝʜʝʨʘʣʴʥʫʶ 
ʘʚʪʦʤʦʙʠʣʴʥʫʶ ʪʨʘʩʩʫ ʄ10 

3.33 

3 ɹʦʙʘʯʝʚʩʢʘʷ 
ʨʦʱʘ 

(ʄʦʩʢʦʚʩʢʠʡ 
ʨ-ʥ) 

ʝ/ʠ 
ʇʇ 
56Á49'48" ʩ.ʰ. 
35Á59'14" ʚ.ʜ. 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ: ʆɸʆ çʊʚʝʨʩʢʦʡ 
ʵʢʩʢʘʚʘʪʦʨʥʳʡ ʟʘʚʦʜè, ɿɸʆ çʊʚʝʨʩʢʦʡ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʡ ʟʘʚʦʜè, 
ʆʆʆ çʂʘʣʠʥʠʥʩʢʠʡ 
ʵʥʝʨʛʦʤʝʭʘʥʠʯʝʩʢʠʡ ʟʘʚʦʜè;  
ɿɸʆ ʇʌʂ çʊʚʝʨʴʜʠʟʝʣʴʘʛʨʝʛʘʪè; 
ʭʠʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ: ʆɸʆ 
çʊʚʝʨʴʭʠʤʚʦʣʦʢʥʦ ï ʇʦʣʠʵʬʠʨè,  
ʆɸʆ çʊʚʝʨʴʭʠʤʚʦʣʦʢʥʦ ï ɺʠʩʢʦʟʘè, 
ʆɸʆ çʉʠʙʫʨïʇʕʊʌè, OOO çɻʝʤʘʪʝʢè; 
ʵʥʝʨʛʝʪʠʢʘ: ʊʚʝʨʩʢʘʷ ʊʕʎ-4; 
ʘʚʪʦʪʨʘʥʩʧʦʨʪ 

4.50 

4 ɹʝʨʝʟʦʚʘʷ 
ʨʦʱʘ 

(ʄʦʩʢʦʚʩʢʠʡ 
ʨ-ʥ) 

ʝ/ʠ 
ʇʇ 
56Á48'18" ʩ.ʰ. 
36Á01'39 "ʚ.ʜ. 

 ʭʠʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ: ʆʆʆ 
çʇʆʃʀʇʃɸʉʊè; 
ʘʚʪʦʪʨʘʥʩʧʦʨʪ: ʚʳʝʟʜ ʥʘ ʬʝʜʝʨʘʣʴʥʫʶ 
ʘʚʪʦʤʦʙʠʣʴʥʫʶ ʜʦʨʦʛʫ ʄ10 

5.99 

5 ʇʘʨʢ ʇʦʙʝʜʳ 
(ʎʝʥʪʨʘʣʴʥʳʡ 

ʨ-ʥ) 

ʠ 56Á50'55"ʩ.ʰ. 
35Á54'50"ʚ.ʜ. 

ʣʝʛʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ: ʰʚʝʡʥʘʷ 
ʬʘʙʨʠʢʘ; 
ʘʚʪʦʪʨʘʥʩʧʦʨʪ: ʤʘʛʠʩʪʨʘʣʠ ʩ 
ʠʥʪʝʥʩʠʚʥʳʤ ʜʚʠʞʝʥʠʝʤ ʪʨʘʥʩʧʦʨʪʘ 

14.62 

 

ʇʨʠʤʝʯʘʥʠʝ. ʈɿ ï ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʟʦʥʘ; ʝ ï ʩ ʩʦʭʨʘʥʠʚʰʠʤʠʩʷ ʬʨʘʛʤʝʥʪʘʤʠ ʣʝʩʥʳʭ 
ʬʠʪʦʮʝʥʦʟʦʚ; ʠ ï ʧʦʩʘʜʢʠ ʜʝʨʝʚʴʝʚ; ʇʇ ï ʧʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 
ʟʥʘʯʝʥʠʷ; Zc ï ʚʝʣʠʯʠʥʘ ʩʫʤʤʘʨʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ. 
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ɺ ʧʦʯʚʘʭ ʤʦʜʝʣʴʥʳʭ ʙʠʦʪʦʧʦʚ 1ï5 ʩ ʧʦʤʦʱʴʶ ɸʕʉ-ʀʉʇ-

ʩʧʝʢʪʨʦʤʝʪʨʘ iCAP 6300 Duo (Thermo Scientific, ʉʐɸ) ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ 

ʤʝʪʦʜʠʢʝ ʚʳʷʚʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ 17 ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʛʨʫʧʧʫ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʤʝʪʘʣʣʦʠʜʦʚ (ʊʄ) (As, Cd, Cr, Cu, Fe, Mn, 

Mo, Pb, Sb, Sn, Sr, Ti, V, W, Zn) (ʇʅɼʌ é, 2005; ʄʝʡʩʫʨʦʚʘ, ʅʦʪʦʚ, 

2020; ʉʘʚʠʥʦʚ ʠ ʜʨ., 2021). ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʩ ʫʯʝʪʦʤ 

ʬʦʥʦʚʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʝʪʘʣʣʦʚ ʜʣʷ ʧʦʯʚ ʎʌʆ (ɿʘʛʨʷʟʥʝʥʠʝé, 2021) 

ʦʧʨʝʜʝʣʝʥʦ ʩʫʤʤʘʨʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʯʚ (Zc, ʦʪʥ. ʝʜ.) ʚ ʙʠʦʪʦʧʘʭ 1ï5: 

1.90, 3.33, 4.50, 5.99 ʠ 14.62. ɺʩʝ ʧʦʣʫʯʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʝ 

ʧʨʝʚʳʰʘʶʪ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ 

(ʪʘʙʣ. 1). ɺ ʩʧʝʮʠʘʣʴʥʦʡ ʨʘʙʦʪʝ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ 

ʬʝʥʦʪʠʧʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚ ʮʝʥʦʧʦʧʫʣʷʮʠʷʭ ʩʥʳʪʠ (ʉʘʚʠʥʦʚ ʠ 

ʜʨ., 2021). 
 

 
ʈʠʩ. 1. ʀʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ çGwyddionè ʩ ʟʘʛʨʫʞʝʥʥʳʤ ʠʟʦʙʨʘʞʝʥʠʝʤ 

ʣʠʩʪʘ ʩʥʳʪʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʠ ʦʢʥʦʤ ʜʣʷ ʨʘʩʯʝʪʘ ʬʨʘʢʪʘʣʴʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ 

 

ɺ ʢʘʞʜʦʤ ʤʦʜʝʣʴʥʦʤ ʙʠʦʪʦʧʝ ʫ ʩʣʫʯʘʡʥʦ ʚʳʙʨʘʥʥʳʭ 

ʛʝʥʝʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ ʩʥʳʪʠ ʩʦʙʨʘʥʦ ʧʦ 50ï60 ʣʠʩʪʴʝʚ. ʂʘʞʜʳʡ 

ʦʙʨʘʟʝʮ ʣʠʩʪʘ ʬʦʪʦʛʨʘʬʠʨʦʚʘʣʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʮʠʬʨʦʚʳʭ 
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ʠʟʦʙʨʘʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʪʘʣʠ ʦʙʲʝʢʪʘʤʠ ʬʨʘʢʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. ɼʣʷ 

ʵʪʦʛʦ ʣʠʩʪ ʨʘʟʤʝʱʘʣʠ ʥʘ ʙʝʣʦʡ ʙʫʤʘʛʝ ʚʝʨʭʥʝʡ (ʘʜʘʢʩʠʘʣʴʥʦʡ) 

ʩʪʦʨʦʥʦʡ ʢʚʝʨʭʫ ʠ ʥʠʞʥʝʡ (ʘʙʘʢʩʠʘʣʴʥʦʡ) ʩʪʦʨʦʥʦʡ ʢʥʠʟʫ. ɺ ʦʙʱʝʡ 

ʩʣʦʞʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʦ ʦʢʦʣʦ 300 ʠʟʦʙʨʘʞʝʥʠʡ ʣʠʩʪʴʝʚ. ʌʨʘʢʪʘʣʴʥʫʶ 

ʨʘʟʤʝʨʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʴʝʚ ʦʧʨʝʜʝʣʷʣʠ ʩ ʧʦʤʦʱʴʶ ʤʦʜʫʣʴʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ çGwyddionè (ʨʠʩ. 1) 

(ʂʫʣʴʥʝʚ ʠ ʜʨ., 2019; ʅʘʩʦʥʦʚ ʠ ʜʨ., 2019). ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 

ʬʨʘʢʪʘʣʴʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʣʠʩʪʴʝʚ ʫʯʪʝʥʳ ʬʦʨʤʘ ʢʨʘʷ ʩʝʛʤʝʥʪʦʚ 

ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʚʘʩʢʫʣʷʨʥʦʡ ʩʠʩʪʝʤʳ (ʭʘʨʘʢʪʝʨ 

ʚʝʪʚʣʝʥʠʷ ʞʠʣʦʢ). 

ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʩʦʦʪʥʦʰʝʥʠʷ, ʦʪʨʘʞʘʶʱʠʭ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ 

ʬʨʘʢʪʘʣʦʚ: 

N(h) = ũĀh
-D

 (1), 

ʠʣʠ 

log N(h) = log ũ ï D log h  (2), 

ʛʜʝ: D ï ʬʨʘʢʪʘʣʴʥʘʷ ʨʘʟʤʝʨʥʦʩʪʴ ʬʨʘʢʪʘʣʴʥʦʛʦ ʤʥʦʞʝʩʪʚʘ,  

ũ ï ʝʛʦ D-ʤʝʨʥʳʡ (ʬʨʘʢʪʘʣʴʥʳʡ) ʦʙʲʝʤ. 

ʉʦʦʪʥʦʰʝʥʠʷ (1) ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ: ũ = N(h)Ŀh
D
. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʦʡʩʪʚ ʬʨʘʢʪʘʣʴʥʳʭ ʤʥʦʞʝʩʪʚ ʙʳʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʘʚʪʦʨʩʢʘʷ ʢʦʥʮʝʧʮʠʷ ʬʨʘʢʪʘʣʴʥʦʡ ʪʝʨʤʦʜʠʥʘʤʠʢʠ 

(Mikheev et al., 2021; Paramonova et al., 2021). ɽʝ ʦʩʥʦʚʥʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʷʚʣʷʶʪʩʷ: 

-  ʬʨʘʢʪʘʣʴʥʘʷ ʵʥʪʨʦʧʠʷ Sf = lnũ, 

-  ʬʨʘʢʪʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ Ὕ ÁϽ σ Ὀ ρ
σ. 

ʉʚʷʟʴ ʧʘʨʘʤʝʪʨʦʚ Ὓ ̉ Ὕ ʦʧʨʝʜʝʣʝʥʘ ʬʨʘʢʪʘʣʴʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ 

ʩʦʩʪʦʷʥʠʷ (ʌʋʉ), ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʚʠʜ ʩʪʝʧʝʥʥʦʡ ʬʫʥʢʮʠʠ: 

Ὓ ὃϽὝ . 

ɺʝʣʠʯʠʥʘ ʧʦʢʘʟʘʪʝʣʷ ʩʪʝʧʝʥʠ ɔ ʥʘʟʳʚʘʝʪʩʷ ʠʥʜʝʢʩʦʤ ʌʋʉʘ. 

 

 
ʈʠʩ. 2. ʌʫʥʢʮʠʷ N(h) ʚ ʜʚʘʞʜʳ ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʜʣʷ ʩʥʠʤʢʘ 

ʦʜʥʦʛʦ ʠʟ ʣʠʩʪʴʝʚ ʩʥʳʪʠ ʦʙʳʢʥʦʚʝʥʥʦʡ 
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ɼʣʷ ʨʘʩʯʸʪʘ ʩʪʝʧʝʥʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʢʣʦʥʝʥʠʷ ŭ ʙʳʣʠ 

ʧʦʩʪʨʦʝʥʳ ʛʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʠ ʬʫʥʢʮʠʠ lnN(h) ʦʪ lnh (ʨʠʩ. 2). 

ʋʢʣʦʥʝʥʠʷ ʜʠʩʢʨʝʪʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʪʦʯʝʢ ʦʪ ʧʨʷʤʦʡ ʦʧʨʝʜʝʣʷʝʪ 

ʚʝʣʠʯʠʥʫ ŭ, ʪʦ ʝʩʪʴ ʩʪʝʧʝʥʴ ʙʣʠʟʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʘ ʩʥʳʪʠ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʢ ʬʨʘʢʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʉʪʝʧʝʥʴ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʫʢʣʦʥʝʥʠʷ ŭ ʦʪ ʬʨʘʢʪʘʣʦʚ ʚʩʝʭ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʨʘʟʮʦʚ ʣʠʩʪʴʝʚ ʩʥʳʪʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʩʦʩʪʘʚʠʣʘ 

ʚʝʣʠʯʠʥʫ ʥʝ ʙʦʣʝʝ 2,5Ŀ10
-2

, ʯʪʦ ʜʘʝʪ ʦʩʥʦʚʘʥʠʷ ʜʣʷ ʧʨʠʤʝʥʠʤʦʩʪʠ 

ʬʨʘʢʪʘʣʴʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʠʟʫʯʝʥʠʶ ʜʘʥʥʳʭ ʩʪʨʫʢʪʫʨ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʈʘʩʯʸʪ ʩʪʝʧʝʥʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʫʢʣʦʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʩʝʨʠʠ ʣʠʩʪʴʝʚ ʩʥʳʪʠ ʦʙʳʢʥʦʚʝʥʥʦʡ 

ʦʪ ʬʨʘʢʪʘʣʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʩʝ ʟʥʘʯʝʥʠʷ ŭ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ 

ʤʝʥʷʶʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ 0,011ï0,024 (ʨʠʩ. 3). ʋʟʢʠʡ ʠʥʪʝʨʚʘʣ ʟʥʘʯʝʥʠʡ ŭ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʙʣʠʟʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ 

ʣʠʩʪʴʝʚ ʢ ʬʨʘʢʪʘʣʘʤ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʨʠʤʝʥʠʤʦʩʪʴ ʬʨʘʢʪʘʣʴʥʳʭ 

ʧʦʜʭʦʜʦʚ ʢ ʠʟʫʯʝʥʠʶ ʩʪʨʫʢʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʝʡ ʣʠʩʪʴʝʚ ʩʥʳʪʠ 

ʦʙʳʢʥʦʚʝʥʥʦʡ. 
 

 
ʈʠʩ. 3. ɻʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ ŭ(X) ʦʙʨʘʟʮʦʚ ʣʠʩʪʴʝʚ ʩʥʳʪʠ ʦʙʳʢʥʦʚʝʥʥʦʡ  

ʚ ʤʦʜʝʣʴʥʳʭ ʈɿ ʛ. ʊʚʝʨʠ: 

 Å ï ʇʝʨʚʦʤʘʡʩʢʘʷ ʨʦʱʘ; Å ï ʂʦʤʩʦʤʦʣʴʩʢʘʷ ʨʦʱʘ; Å ï ɹʦʙʘʯʝʚʩʢʘʷ ʨʦʱʘ;  

Å ï ɹʝʨʝʟʦʚʘʷ ʨʦʱʘ; Å ï ʧʘʨʢ ʇʦʙʝʜʳ 
  

ɿʥʘʯʝʥʠʷ Df ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʣʦʞʥʦʩʪʠ ʠ ʨʘʟʥʦʦʙʨʘʟʠʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʴʝʚ ʩʥʳʪʠ 

ʦʙʳʢʥʦʚʝʥʥʦʡ, ʘ ʪʘʢʞʝ ʦ ʟʘʤʝʪʥʦʤ ʝʝ ʫʢʣʦʥʝʥʠʠ ʦʪ ʛʣʘʜʢʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʘ ʩʙʦʨʘ (ʨʠʩ. 4). ʈʘʩʯʝʪ 

ʬʨʘʢʪʘʣʴʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʬʨʘʢʪʘʣʴʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʣʠʩʪʴʝʚ (Df) 
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ʧʦʢʘʟʘʣ ʙʦʣʴʰʦʝ ʤʥʦʛʦʦʙʨʘʟʠʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʫʩʣʦʚʠʷ ʨʦʩʪʘ 

ʩʥʳʪʠ ʠʟ ɹʦʙʘʯʝʚʩʢʦʡ ʨʦʱʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʈɿ. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʬʨʘʢʪʘʣʴʥʘʷ ʨʘʟʤʝʨʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʝʡ ʣʠʩʪʴʝʚ ʠʟ ʙʦʣʴʰʠʥʩʪʚʘ ʈɿ 

ʠʤʝʝʪ ʫʟʢʠʡ ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ ʥʘ DfX-ʜʠʘʛʨʘʤʤʝ (ʨʠʩ. 4). ɼʣʷ ʣʠʩʪʴʝʚ 

ʠʟ ɹʦʙʘʯʝʚʩʢʦʡ ʨʦʱʠ ʰʠʨʠʥʘ ʜʠʘʧʘʟʦʥʘ ʨʘʚʥʘ 0,09ï2,44 Ò Df Ò 2,53, ʘ 

ʠʟ ʜʨʫʛʠʭ ʈɿ ʤʝʥʴʰʝ ʚ ʪʨʠ ʨʘʟʘ ï 0,03ï2,46 Ò Df Ò 2,49. 

 

 
ʈʠʩ. 4. ɿʥʘʯʝʥʠʷ ʬʨʘʢʪʘʣʴʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ  

ʣʠʩʪʴʝʚ ʩʥʳʪʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ʈɿ ʛ. ʊʚʝʨʠ (DfX-ʜʠʘʛʨʘʤʤʘ):  

ʦʙʦʟʥʘʯʝʥʠʷ ʢʘʢ ʥʘ ʨʠʩ. 3 
 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʜʭʦʜʦʚ ʬʨʘʢʪʘʣʴʥʦʡ ʪʝʨʤʦʜʠʥʘʤʠʢʠ ʥʘʤʠ 

ʧʦʩʪʨʦʝʥʳ ʮʚʝʪʥʳʝ ʜʠʘʛʨʘʤʤʳ 3D SfTfX (ʨʠʩ. 5), EfTfX (ʨʠʩ. 9) ʠ 2D 

SfTf, SfX, TfX (ʨʠʩ. 6ï8), EfTf, EfX (ʨʠʩ. 10ï11), ʦʪʦʙʨʘʞʘʶʱʠʝ ʩʦʩʪʦʷʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʣʠʩʪʴʝʚ ʚ ʤʦʜʝʣʴʥʳʭ ʈɿ. ɼʘʥʥʳʝ ʜʠʘʛʨʘʤʤʳ ʦʪʨʘʞʘʶʪ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʷʟʠ ʧʘʨʘʤʝʪʨʦʚ ʬʨʘʢʪʘʣʴʥʦʡ ʵʥʪʨʦʧʠʠ Sf, 

ʬʨʘʢʪʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ Tf ʠ ʤʝʩʪʘ ʩʙʦʨʘ (ʥʦʤʝʨʘ ʩʥʠʤʢʦʚ X). 

2D ʜʠʘʛʨʘʤʤʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʦʝʢʮʠʠ 3D ʜʠʘʛʨʘʤʤ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʦʨʜʠʥʘʪʥʳʝ ʧʣʦʩʢʦʩʪʠ ʠ ʜʘʶʪ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʭʘʨʘʢʪʝʨʝ 3D ʜʠʘʛʨʘʤʤ ʚ ʪʨʝʭ ʨʘʟʣʠʯʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ. 

ʈʘʩʩʯʠʪʘʥʳ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʬʨʘʢʪʘʣʴʥʦʡ ʪʝʨʤʦʜʠʥʘʤʠʢʠ A 

ʠ ɔ, ʦʪʨʘʞʘʶʱʠʝ ʬʨʘʢʪʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ (ʌʋʉ) ʣʠʩʪʴʝʚ ʚ 

ʤʦʜʝʣʴʥʳʭ ʈɿ (ʨʠʩ. 6, ʪʘʙʣ. 2). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʝʣʠʯʠʥʳ ɔ ʠʥʜʝʢʩʦʚ 

ʌʋʉʦʚ ʚʘʨʴʠʨʫʶʪ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0,0744 (ʇʝʨʚʦʤʘʡʩʢʘʷ ʨʦʱʘ) ʜʦ 

0,1460 (ʇʘʨʢ ʇʦʙʝʜʳ). 
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ʈʠʩ. 5. SfTfX-ʜʠʘʛʨʘʤʤʘ 

 

ʈʠʩ. 7. TfX-ʜʠʘʛʨʘʤʤʘ 

 

 

ʈʠʩ. 6. SfTf-ʜʠʘʛʨʘʤʤʘ 
 

ʈʠʩ. 8. SfX-ʜʠʘʛʨʘʤʤʘ 

 

ʈʠʩ. 9. EfTfX-ʜʠʘʛʨʘʤʤʘ 
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ʈʠʩ. 10. EfTf-ʜʠʘʛʨʘʤʤʘ  ʈʠʩ. 11. EfX-ʜʠʘʛʨʘʤʤʘ 

 
   ʊʘʙʣʠʮʘ 2 

ʇʘʨʘʤʝʪʨʳ ʬʨʘʢʪʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʩʦʩʪʦʷʥʠʷ (ʌʋʉ) 

ʣʠʩʪʴʝʚ ʩʥʳʪʠ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚ ʈɿ ʛ. ʊʚʝʨʠ 

ʈɿ A ɔ 

ʇʝʨʚʦʤʘʡʩʢʘʷ ʨʦʱʘ 31,7689 0,0744 

ʂʦʤʩʦʤʦʣʴʩʢʘʷ ʨʦʱʘ 30,5910 0,0807 

ɹʦʙʘʯʝʚʩʢʘʷ ʨʦʱʘ 25,8241 0,1098 

ɹʝʨʝʟʦʚʘʷ ʨʦʱʘ 24,6278 0,1180 

ʇʘʨʢ ʇʦʙʝʜʳ 20,9580 0,1460 

 
ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʘ ʌʋʉʘ ʣʠʩʪʴʝʚ ʠʟ ʨʘʟʥʳʭ ʈɿ 

ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʦʪ 

ʩʪʝʧʝʥʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʠʦʪʦʧʘ. ʏʝʤ ʚʳʰʝ ʫʨʦʚʝʥʴ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʢʦʩʠʩʪʝʤʳ, ʪʝʤ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ 

ʧʨʠʦʙʨʝʪʘʝʪ ʠʥʜʝʢʩ ɔ. ʅʘʠʙʦʣʝʝ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʚʳʷʚʣʝʥʳ ʚ ʈɿ ʩ 

ʩʦʭʨʘʥʠʚʰʠʤʠʩʷ ʢʨʫʧʥʳʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʣʝʩʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ, ʘ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʳʩʦʢʠʝ ï ʚ ʈɿ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʧʦʩʘʜʢʠ ʜʝʨʝʚʴʝʚ ʚ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʛʦʨʦʜʘ. ʄʦʜʝʣʴʥʳʝ ʈɿ ʤʦʞʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʧʦ 

ʛʨʘʜʠʝʥʪʫ ʩʦʭʨʘʥʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, 

ʚʜʦʣʴ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʠʥʜʝʢʩʘ ɔ. 

 

_______________________________ ɔ___________________________  
ʇʝʨʚʦʤʘʡʩʢʘʷ 

ʨʦʱʘ 
­ ʂʦʤʩʦʤʦʣʴʩʢʘʷ 

ʨʦʱʘ 
­ ɹʦʙʘʯʝʚʩʢʘʷ 

ʨʦʱʘ 
­ ɹʝʨʝʟʦʚʘʷ 

ʨʦʱʘ 
­ ʧʘʨʢ 

ʇʦʙʝʜʳ 

ʝ  ʝ  ʝ/ʠ  ʝ/ʠ  ʠ 
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ɺ ʧʨʝʜʝʣʘʭ ʵʪʦʛʦ ʨʷʜʘ ʈɿ ʦʪʤʝʯʝʥʦ ʪʘʢʞʝ ʠ ʫʚʝʣʠʯʝʥʠʝ ʩʪʝʧʝʥʠ 

ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʊʄ. ɺ ʧʦʯʚʝʥʥʳʭ ʧʨʦʙʘʭ ʠʟ ʧʘʨʢʘ ʇʦʙʝʜʳ ʜʣʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʦʪʤʝʯʝʥʥʳʭ ʊʄ (As, Cr, Cu, Fe, Mo, Pb, Sb, Sn, Sr, Ti, W, 

Zn) ʦʙʥʘʨʫʞʝʥʳ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ. ʉʫʤʤʘʨʥʳʡ 

ʠʥʜʝʢʩ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ (Zc) ʧʦʯʚ ʜʣʷ ʧʘʨʢʘ ʇʦʙʝʜʳ ʩʘʤʳʡ ʚʳʩʦʢʠʡ 

ʩʨʝʜʠ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʈɿ (Zc=14.62). 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʵʢʦʪʦʧʘʭ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʬʨʘʢʪʘʣʴʥʳʡ ʘʥʘʣʠʟ 

ʣʠʩʪʴʝʚ ʩʥʳʪʠ ʦʙʳʢʥʦʚʝʥʥʦʡ (Aegopodium podagraria). ʆʪʤʝʯʝʥʦ 

ʚʳʩʦʢʦʝ ʩʭʦʜʩʪʚʦ ʩʪʨʫʢʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʣʠʩʪʴʝʚ ʩ 

ʬʨʘʢʪʘʣʘʤʠ. ʅʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥʳ ŭ (ʚ ʠʥʪʝʨʚʘʣʝ 0,011ï0,024) 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʧʨʠʤʝʥʠʤʦʩʪʠ ʬʨʘʢʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʢ ʠʟʫʯʝʥʠʶ 

ʣʠʩʪʴʝʚ ʵʪʦʛʦ ʚʠʜʘ ʨʘʩʪʝʥʠʡ. ʇʦʩʪʨʦʝʥʳ 3D SfTfX, EfTfX, 2D SfTf, SfX, 

TfX, EfTf, EfX ʮʚʝʪʥʳʝ ʜʠʘʛʨʘʤʤʳ, ʦʪʦʙʨʘʞʘʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʩʪʨʫʢʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʝʡ ʣʠʩʪʴʝʚ ʚʦ ʚʩʝʭ ʈɿ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʘʨʘʤʝʪʨʦʚ ʬʨʘʢʪʘʣʴʥʦʡ ʪʝʨʤʦʜʠʥʘʤʠʢʠ A ʠ 

ɔ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʥʪʝʨʝʩ ʜʣʷ ʙʠʦʤʦʥʠʪʦʨʠʥʛʘ. ɼʠʬʬʝʨʝʥʮʠʘʮʠʷ 

ʬʨʘʢʪʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʟʥʘʯʝʥʠʶ ɔ ʠʥʜʝʢʩʦʚ ʌʋʉʦʚ ʢʦʨʨʝʣʠʨʫʝʪ 

ʩʦ ʩʪʝʧʝʥʴʶ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʙʠʦʪʦʧʦʚ ʠ ʫʨʦʚʥʝʤ 

ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʊʄ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʫʨʦʚʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʢʦʩʠʩʪʝʤ ʠ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʯʚ ʊʄ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ ɔ. ʅʘʠʙʦʣʝʝ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ɔ 

ʚʳʷʚʣʝʥʳ ʚ ʈɿ ʩ ʩʦʭʨʘʥʠʚʰʠʤʠʩʷ ʢʨʫʧʥʳʤʠ ʬʨʘʛʤʝʥʪʘʤʠ ʣʝʩʥʳʭ 

ʬʠʪʦʮʝʥʦʟʦʚ. 

ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʜʦʣʞʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʚʳʷʩʥʝʥʠʷ 

ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʥʘʣʠʟ ʬʨʘʢʪʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʣʠʩʪʴʝʚ 

ʚ ʢʦʤʧʣʝʢʩʥʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʤʦʥʠʪʦʨʠʥʛʝ. ɸʢʪʫʘʣʴʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʨʘʟʥʳʤʠ ʧʦʜʭʦʜʘʤʠ ʠ ʤʝʪʦʜʘʤʠ. 

 
ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʛʣʫʙʦʢʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʜʦʢʪʦʨʫ ʬʠʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʫ ʢʘʬʝʜʨʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʌɻɹʆʋ ɺʆ çʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ɸʣʝʢʩʝʶ ʅʠʢʠʬʦʨʦʚʠʯʫ ʂʫʜʠʥʦʚʫ ʠ ʢʘʥʜʠʜʘʪʫ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʜʦʮʝʥʪʫ ʢʘʬʝʜʨʳ ʦʙʱʝʡ ʤʘʪʝʤʘʪʠʢʠ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ 

ʌɻɹʆʋ ɺʆ çʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè ʉʝʨʛʝʶ 

ɸʣʝʢʩʘʥʜʨʦʚʠʯʫ ʄʠʭʝʝʚʫ ʟʘ ʫʯʘʩʪʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʦʜʭʦʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʝʪʦʜʦʚ ʤʫʣʴʪʠʬʨʘʢʪʘʣʴʥʦʡ ʜʠʥʘʤʠʢʠ. 

 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ɹʠʦʣʦʛʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʙʠʦʠʥʜʠʢʘʮʠʷ ʠ 

ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʝ 2007 / ʧʦʜ ʨʝʜ. ʆ.ʇ. ʄʝʣʝʭʦʚʦʡ ʠ ɽ.ʀ. ɽʛʦʨʦʚʦʡ. ʄ.: 

ɸʢʘʜʝʤʠʷ. 288 ʩ. 

ɺʳʭʦʜʮʝʚʘ ʀ.ʉ., ʈʳʭʣʦʚʘ ʊ.ɸ. 2015. ɹʠʦʠʥʜʠʢʘʮʠʷ ʢʘʢ ʤʝʪʦʜ ʦʮʝʥʢʠ 
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ANALYSIS  OF THE FRACTAL  PARAMETERS  

OF THE LEAVES OF AEGOPODIUM PODAGRARIA  

IN THE RECREATIONAL  ZONES OF THE CITY  OF TVER  

BY THE METHODS OF MULTIFRACTAL  THERMODYNAMICS  

 

A.F. Meysurova, V.P. Tsvetkov, I.V.  Tsvetkov, A.A. Notov 
Tver State University, Tver 

 
Fractal analysis of Aegopodium podagraria L. leaves in the recreational 

zones of Tver with different levels of anthropogenic transformation showed 

a high degree of similarity of the leaf surface structure with fractals. The 

degree of deviation ŭ was in the range 0.011ï0.024. The parameters of 

multifractal thermodynamics A and ɔ are analyzed. The values of ɔ indices 

of fractal equations of leaf condition correlate with the level of 

anthropogenic transformation of biotopes and soil pollution by heavy metals 

and metalloids. The ɔ index increases with increasing degree of biotope 

transformation and degree of soil contamination. The minimum values of ɔ 

were found in areas with large fragments of forest phytocenoses, and the 

minimum values were recorded for tree plantings in the downtown. The 

obtained results are of interest for biomonitoring. 
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ɼʀʉʊɸʅʎʀʆʅʅʓʁ ʄʆʅʀʊʆʈʀʅɻ ʉʆʉʊʆʗʅʀʗ ʃɽʉʆɺ  

ɺ ʃɽʉʅʀʏɽʉʊɺɸʍ ʊɺɽʈʉʂʆʁ ʆɹʃɸʉʊʀ  

 

ɸ.ʌ. ʄʝʡʩʫʨʦʚʘ, ʅ.ʖ. ʉʤʝʪʘʥʠʥʘ 
ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʊʚʝʨʴ 

 

ʇʨʦʚʝʜʝʥ ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʣʝʩʦʠʟʤʝʥʝʥʠʡ, ʚʳʟʚʘʥʥʳʭ 

ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʠ ʧʨʠʨʦʜʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʚ ʣʝʩʥʠʯʝʩʪʚʘʭ ʊʚʝʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ʚ 2019ï2021 ʛʛ. ʉ ʧʦʤʦʱʴʶ ʩʝʨʠʠ ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ 

Santinel-2 ʩ ʨʘʟʥʳʤʠ ʢʦʤʙʠʥʘʮʠʷʤʠ ʩʧʝʢʪʨʘʣʴʥʳʭ ʢʘʥʘʣʦʚ, 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʳ ʨʫʙʢʠ, ʧʦʜʪʦʧʣʝʥʠʷ, ʚʝʪʨʦʚʘʣʳ (ʙʫʨʝʣʦʤʳ) ʚ 

ʆʩʪʘʰʢʦʚʩʢʦʤ ʠ ʊʦʨʦʧʝʮʢʦʤ ʣʝʩʥʠʯʝʩʪʚʘʭ. ɺʳʷʩʥʝʥʦ, ʯʪʦ ʟʘ 

ʧʦʩʣʝʜʥʠʝ ʪʨʠ ʛʦʜʘ ʧʣʦʱʘʜʴ ʚʩʝʭ ʣʝʩʦʠʟʤʝʥʝʥʠʡ ʩʦʩʪʘʚʠʣʘ 7 748, 1 ʛʘ. 

ʆʩʥʦʚʥʦʡ ʚʠʜ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ï ʚʳʨʫʙʢʘ ʣʝʩʦʚ ʜʣʷ 

ʟʘʛʦʪʦʚʢʠ ʜʨʝʚʝʩʠʥʳ. ɺ ʦʙʦʠʭ ʣʝʩʥʠʯʝʩʪʚʘʭ ʨʫʙʢʠ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʠʥʮʠʧʫ ʨʘʮʠʦʥʘʣʴʥʦʡ ʣʝʩʦʟʘʛʦʪʦʚʢʠ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ 

ʣʝʩʦʟʘʛʦʪʦʚʦʢ ʚ ʊʦʨʦʧʝʮʢʦʤ ʣʝʩʥʠʯʝʩʪʚʝ ʚʳʰʝ, ʯʝʤ ʚ ʆʩʪʘʰʢʦʚʩʢʦʤ. 

ʅʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʯʝʨʝʩʧʦʣʦʩʥʳʭ ʨʫʙʦʢ ʚ ʆʩʪʘʰʢʦʚʩʢʦʤ ʣʝʩʥʠʯʝʩʪʚʝ 

ʫʩʠʣʠʚʘʝʪ ʜʝʡʩʪʚʠʝ ʚʝʪʨʦʚ, ʚʳʟʳʚʘʷ ʚʝʪʨʦʚʘʣʳ ʩʪʘʨʦʚʦʟʨʘʩʪʥʳʭ ʣʝʩʦʚ, 

ʛʜʝ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʨʝʜʢʠʝ ʠ ʠʩʯʝʟʘʶʱʠʝ ʚʠʜʳ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ɿʝʤʣʠ, ʘʥʪʨʦʧʦʛʝʥʥʳʝ 

ʬʘʢʪʦʨʳ, ʤʦʥʠʪʦʨʠʥʛ, ʩʧʫʪʥʠʢʦʚʳʝ ʩʥʠʤʢʠ, ɻʀʉ, ʊʦʨʦʧʝʮʢʦʝ 

ʣʝʩʥʠʯʝʩʪʚʦ, ʆʩʪʘʰʢʦʚʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ, ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ, 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ, ʨʫʙʢʠ, ʚʝʪʨʦʚʘʣʳ, ʙʫʨʝʣʦʤʳ. 

 

ɺʚʝʜʝʥʠʝ. ʉʨʝʜʠ ʩʫʙʲʝʢʪʦʚ ʎʝʥʪʨʘʣʴʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ 

(ʎʌʆ) ʩʘʤʳʤ ʢʨʫʧʥʳʤ ʨʝʛʠʦʥʦʤ ʷʚʣʷʝʪʩʷ ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ (84,2 ʪʳʩ. 

ʢʤ
2
). ʆʥʘ ʟʘʥʠʤʘʝʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʧʦ ʧʣʦʱʘʜʠ ʣʝʩʦʚ. ɽʝ ʣʝʩʠʩʪʦʩʪʴ 

ʩʦʩʪʘʚʣʷʝʪ 55%, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ 

ʩʝʪʴʶ (ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʝʩʦʚ é, 2017; ʃʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʨʝʛʣʘʤʝʥʪ 

é, 2018; ʄʝʡʩʫʨʦʚʘ ʠ ʜʨ., 2020; ʄʝʡʩʫʨʦʚʘ, ʉʤʝʪʘʥʠʥʘ, 2021). 

ʅʘʠʙʦʣʝʝ ʣʝʩʠʩʪʳʤʠ ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ ɸʥʜʨʝʘʧʦʣʴʩʢʠʡ 

ʆʩʪʘʰʢʦʚʩʢʠʡ, ʇʝʥʦʚʩʢʠʡ, ʉʝʣʠʞʘʨʦʚʩʢʠʡ, ʊʦʨʦʧʝʮʢʠʡ ʨʘʡʦʥʳ. ɺ 

ʥʠʭ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʣʝʩʥʠʯʝʩʪʚʘ ï ʆʩʪʘʰʢʦʚʩʢʦʝ ʠ 

ʊʦʨʦʧʝʮʢʦʝ (ʃʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʡé, 2016ʘ, ʙ). ʅʘ ʠʭ ʪʝʨʨʠʪʦʨʠʠ 

ʚʳʷʚʣʝʥʳ ʫʥʠʢʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ ʠ ʨʝʜʢʠʝ ʦʭʨʘʥʷʝʤʳʝ 

ʦʙʲʝʢʪʳ, ʩʦʭʨʘʥʠʣʠʩʴ ʤʘʩʩʠʚʳ ʭʚʦʡʥʳʭ ʣʝʩʦʚ ʩ ʫʯʘʩʪʠʝʤ 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ, ʠʤʝʶʪʩʷ ʢʨʫʧʥʳʝ ʫʯʘʩʪʢʠ ʩʪʘʨʦʚʦʟʨʘʩʪʥʳʭ 

ʩʦʦʙʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚʠʜʦʚ. ɺʩʝ ʵʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ 

ʚʳʩʦʢʦʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʫʥʠʢʘʣʴʥʦʩʪʴ ʵʪʠʭ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ ʚ 

É ʄʝʡʩʫʨʦʚʘ ɸ.ʌ., ʉʤʝʪʘʥʠʥʘ ʅ.ʖ., 

    2022 
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ʮʝʣʦʤ (ʅʦʪʦʚ ʠ ʜʨ., 2016, 2017; Notov et al., 2019; ʄʝʡʩʫʨʦʚʘ ʠ ʜʨ., 

2020). ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʪʘʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʫʱʝʩʪʚʝʥʥʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ 

ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʆʆʇʊ), ʨʘʟʨʘʙʦʪʢʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʩʦʭʨʘʥʝʥʠʶ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ (ʇʨʠʩʷʞʥʘʷ ʠ ʜʨ., 

2016). 

ɺ ʵʪʦʡ ʩʚʷʟʠ, ʘʢʪʫʘʣʴʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʦʧʝʨʘʪʠʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʩʦʩʪʦʷʥʠ ̫ ʠ ʜʠʥʘʤʠʢʠ ʣʝʩʦʚ ʪʘʢʠʭ 

ʪʝʨʨʠʪʦʨʠʠ. ʕʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ ʨʘʟʥʳʭ 

ʬʘʢʪʦʨʦʚ ʥʘ ʩʦʩʪʦʷʥʠʝ ʣʝʩʦʚ ʷʚʣʷʶʪʩʷ ʜʘʥʥʳʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ (ɼɿɿ). ʄʝʪʦʜ ɼɿɿ ʜʘʝʪ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ 

ʥʘʨʫʰʝʥʥʦʩʪʠ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʧʦʣʥʦʪʳ ʜʨʝʚʦʩʪʦʷ, ʚʳʷʚʣʝʥʠʷ 

ʦʯʘʛʦʚ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ, ʚʳʨʫʙʦʢ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʪ.ʜ. (ʄʘʨʢʩ, 2011; 

ʐʫʤʘʢʦʚ ʠ ʜʨ., 2012; ɽʚʜʦʢʠʤʦʚ, ʄʘʭʘʣʘʪ, 2015; ɿʫʝʚ ʠ ʜʨ., 2018; 

ʂʦʨʦʣʝʚʘ ʠ ʜʨ., 2018; ʃʝʙʝʜʝʚ, 2020; ʉʤʝʪʘʥʠʥʘ, ʄʝʡʩʫʨʦʚʘ, 2021). 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʣʝʩʦʚ 

ʚ ʆʩʪʘʰʢʦʚʩʢʦʤ ʠ ʊʦʨʦʧʝʮʢʦʤ ʣʝʩʥʠʯʝʩʪʚʘʭ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ 

ʦʩʥʦʚʝ ʜʘʥʥʳʭ ɼɿɿ. ɿʘʜʘʯʠ: 1) ʜʘʪʴ ʢʨʘʪʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʠʩʩʣʝʜʫʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ; 2) ʩʦʟʜʘʪʴ ʩʥʠʤʢʠ Santinel-2 ʩ ʨʘʟʥʳʤʠ 

ʢʦʤʙʠʥʘʮʠʷʤʠ ʩʧʝʢʪʨʘʣʴʥʳʭ ʢʘʥʘʣʦʚ ʠ ʧʨʦʚʝʩʪʠ ʠʭ ʪʝʤʘʪʠʯʝʩʢʦʝ 

ʜʝʰʠʬʨʠʨʦʚʘʥʠʝ; 3) ʦʮʝʥʠʪʴ ʫʨʦʚʝʥʴ ʠ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʦʩʪʦʷʥʠʝ ʣʝʩʦʚ ʠʟʫʯʘʝʤʳʭ ʣʝʩʥʠʯʝʩʪʚ. 

ʄʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʣʝʩʘ 

ʆʩʪʘʰʢʦʚʩʢʦʛʦ ʠ ʊʦʨʦʧʝʮʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚ 

ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ 

ʧʷʪʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ: ʆʩʪʘʰʢʦʚʩʢʦʛʦ, ʇʝʥʦʚʩʢʦʛʦ, 

ʉʝʣʠʞʘʨʩʢʦʚʦʛʦ, ʊʦʨʦʧʝʮʢʦʛʦ ʠ ɸʥʜʨʝʘʧʦʣʴʩʢʦʛʦ (ʨʠʩ. 1). ʆʙʘ 

ʣʝʩʥʠʯʝʩʪʚʘ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʟʦʥʝ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ 

ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʤʦʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

1059211 ʛʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʆʩʪʘʰʢʦʚʩʢʦʤ ʣʝʩʥʠʯʝʩʪʚʝ 614 863 ʛʘ; 

(ʃʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʡé, 2016ʘ, ʙ).ʊʦʨʦʧʝʮʢʦʝ ï 444 348 ʛʘ  ʆʥʘ 

ʚʢʣʶʯʘʝʪ 24 ʫʯʘʩʪʢʦʚʳʭ ʣʝʩʥʠʯʝʩʪʚʘ ʆʩʪʘʰʢʦʚʩʢʦʛʦ ʠ 13 ʫʯʘʩʪʢʦʚʳʭ 

ʣʝʩʥʠʯʝʩʪʚ ʊʦʨʦʧʝʮʢʦʛʦ. ʇʦ ʮʝʣʝʚʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʠ ʢʘʪʝʛʦʨʠʷʤ 

ʟʘʱʠʪʥʳʭ ʣʝʩʦʚ ʚ ʣʝʩʥʠʯʝʩʪʚʘʭ ʚʳʜʝʣʷʶʪ ʟʘʱʠʪʥʳʝ, ʮʝʥʥʳʝ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʣʝʩʘ (ʉʭʝʤʘé, 2018). ʉʨʘʚʥʠʚʘʝʤʳʝ ʣʝʩʥʠʯʝʩʪʚʘ 

ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʵʪʠʭ ʢʘʪʝʛʦʨʠʡ ʣʝʩʦʚ. ɺ ʆʩʪʘʰʢʦʚʩʢʦʤ 

ʣʝʩʥʠʯʝʩʪʚʝ ʧʨʝʦʙʣʘʜʘʶʪ ʟʘʰʠʪʳʝ (43%) ʠ ʮʝʥʥʳʝ ʣʝʩʘ (39%), ʚ 

ʊʦʨʦʧʝʮʢʦʤ ï ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ (67%). 

ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʣʝʩʦʚ ʜʚʫʭ ʣʝʩʥʠʯʝʩʪʚ ʧʨʦʚʝʜʝʥʘ ʚ 2019ï

2021 ʛʛ. ʆʥʘ ʚʢʣʶʯʘʣʘ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ (ʉʢʨʠʧʯʠʥʩʢʠʡ, 2010; 

ʄʘʣʳʰʝʚʘ, 2018; ʄʝʡʩʫʨʦʚʘ, ʉʤʝʪʘʥʠʥʘ, 2021). ʅʘ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʤ 

ʵʪʘʧʝ ʚʳʙʨʘʣʠ ʩʣʦʡ ʩ ʢʚʘʨʪʘʣʴʥʦʡ ʩʝʪʴʶ ʊʦʨʦʧʝʮʢʦʛʦ ʠ 
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ʆʩʪʘʰʢʦʚʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʙʳʣʠ ʩʦʟʜʘʥʳ ʩʣʦʠ ʩ 

ʢʦʥʪʫʨʘʤʠ ʜʘʥʥʳʡ ʣʝʩʥʠʯʝʩʪʚ ʜʣʷ ʟʘʛʨʫʟʢʠ ʥʘ ʩʘʡʪ USGS. 

ʀʩʪʦʯʥʠʢʦʤ ʠʟʦʙʨʘʞʝʥʠʡ ʩʣʫʞʠʣʠ ʜʘʥʥʳʝ ʩʦ ʩʧʫʪʥʠʢʦʚ ʩ 2019 ʧʦ 

2021 ʛʛ. ʠʟ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ (ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʩʣʫʞʙʘ ʉʐɸ). ɼʣʷ 

ʨʘʙʦʪʳ ʦʪʦʙʨʘʣʠ 11 ʩʥʠʤʢʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʶ 

ʆʩʪʘʰʢʦʚʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ, ʠ 12 ʩʥʠʤʢʦʚ ʜʣʷ ʊʦʨʦʧʝʮʢʦʛʦ. ɼʣʷ 

ʘʨʭʠʚʥʦʡ ʩʲʝʤʢʠ ʠʩʧʦʣʴʟʦʚʘʥʦ 10 ʩʥʠʤʢʦʚ ʂɸ Santinel-2 ʚ ʧʝʨʠʦʜ ʩ 

13.05.2019 ʧʦ 23.07.2019; ʜʣʷ ʪʝʢʫʱʝʡ ʩʲʝʤʢʠ ï 13 ʩʥʠʤʢʦʚ ʂɸ 

Santinel-2 ʚ ʧʝʨʠʦʜ ʩ 15.04.2021 ʧʦ 17.10.2021. ʈʘʟʥʦʝ ʯʠʩʣʦ ʩʲʝʤʦʢ 

ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʣʫʯʝʥʠʷ ʙʝʟʦʙʣʘʯʥʦʛʦ ʧʦʢʨʳʪʠʷ. 

 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʊʦʨʦʧʝʮʢʦʛʦ ʠ ʆʩʪʘʰʢʦʚʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚ 

ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ (ʧʦ: ʃʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʡé, 2016ʘ, ʙ) 

 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʵʪʘʧ ʚʢʣʶʯʘʣ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʢʦʨʨʝʢʮʠʶ ʠ 

ʪʝʤʘʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʩ ʧʦʤʦʱʴʶ ʇʆ ScanEx 

IMAGE Processor v.5.1. ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʨʘʟʥʳʭ ʬʘʢʪʦʨʦʚ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʦʩʪʦʷʥʠʝ ʣʝʩʦʚ ʙʳʣʠ ʧʦʜʦʙʨʘʥʳ ʢʦʤʙʠʥʘʮʠʠ 

ʩʧʝʢʪʨʘʣʴʥʳʭ ʢʘʥʘʣʦʚ. ɼʣʷ ʨʘʩʧʦʟʥʘʥʠʷ ʨʫʙʦʢ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʢʦʤʙʠʥʘʮʠʶ ʩʧʝʢʪʨʘʣʴʥʳʭ ʢʘʥʘʣʦʚ 2, 3, 4 (Santinel-2) (Blue, Green, 

Red) ï ʚʠʜʠʤʳʝ ʮʚʝʪʘ ʩʧʝʢʪʨʘ (çʝʩʪʝʩʪʚʝʥʥʳʝ ʮʚʝʪʘè) (ɽʚʜʦʢʠʤʦʚ, 

ʄʘʭʘʣʘʪ, 2015; ʄʝʡʩʫʨʦʚʘ, ʉʤʝʪʘʥʠʥʘ, 2021). ʇʨʠ ʧʦʣʫʯʝʥʠʠ 

ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʦʛʦ ʩʠʥʪʝʟʘ ʙʳʣ ʚʳʙʨʘʥ 2 ʢʘʥʘʣ (Red) ʪʝʢʫʱʝʛʦ 
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ʩʥʠʤʢʘ, 3 (Green) ʠ 4 (Red) ʢʘʥʘʣʘ ʘʨʭʠʚʥʳʭ ʩʥʠʤʢʦʚ (ʨʠʩ. 2,3). 

ʉʥʠʤʢʠ ʘʨʭʠʚʥʦʛʦ ʠ ʪʝʢʫʱʝʛʦ ʧʝʨʠʦʜʘ ʙʳʣʠ ʩʢʦʤʧʦʥʦʚʘʥʳ ʚ ʦʜʠʥ 

ʨʘʩʪʨ, ʧʫʪʝʤ ʠʭ ʩʰʠʚʘʥʠʷ ʚ ʦʜʥʫ ʤʦʟʘʠʢʫ (ʨʠʩ. 4).  

  
ʘ) ʙ)  

ʈʠʩ. 2. ʄʦʟʘʠʢʘ ʪʝʢʫʱʠʭ (ʘ) ʠ ʘʨʭʠʚʥʳʭ ʩʥʠʤʢʦʚ (ʙ)  

ʆʩʪʘʰʢʦʚʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ 

  
ʘ) ʙ)  

ʈʠʩ. 3. ʄʦʟʘʠʢʘ ʪʝʢʫʱʠʭ (ʘ) ʠ ʘʨʭʠʚʥʳʭ ʩʥʠʤʢʦʚ (ʙ) 

ʊʦʨʦʧʝʮʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ  

  
ʘ) ʙ)  

ʈʠʩ. 4. ʄʦʟʘʠʢʘ ʤʫʣʴʪʠʚʨʝʤʝʥʥʳʭ ʢʦʤʧʦʟʠʪʦʚ ʆʩʪʘʱʢʦʚʩʢʦʛʦ (ʘ) 

ʊʦʨʦʧʝʮʢʦʛʦ (ʙ) ʣʝʩʥʠʯʝʩʪʚ 


