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ʉʈɸɺʅʀʊɽʃʔʅɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ  

ʊʀʇʆɺ ʅɽʉʇɽʎʀʌʀʏɽʉʂʀʍ ɸɼɸʇʊɸʎʀʆʅʅʓʍ ʈɽɸʂʎʀʁ 

ʆʈɻɸʅʀɿʄɸ ʋ ʉʇʆʈʊʉʄɽʅʆɺ ɺʓʉʆʂʆʁ 

ʂɺɸʃʀʌʀʂɸʎʀʀ ɺ ʈɸɿʅʓɽ ʇɽʈʀʆɼʓ ʇʆɼɻʆʊʆɺʂʀ  

 

ʄ.ʅ. ʇʝʪʫʰʢʦʚ, ʄ.ɸ. ʇʘʧʠʥ  
ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʊʚʝʨʴ 

 
ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʨʝʘʢʮʠʡ ʦʨʛʘʥʠʟʤʘ (ʅɸʈʆ) 

ʩʧʦʨʪʩʤʝʥʦʚ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ. ɼʘʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʠʧʦʚ ʅɸʈʆ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʮʠʢʣʠʯʝʩʢʠʭ ʠ ʠʛʨʦʚʳʭ 

ʚʠʜʦʚ ʩʧʦʨʪʘ ʚ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʠ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʡ ʧʝʨʠʦʜʳ ʪʨʝʭ 

ʛʦʜʦʚʳʭ ʮʠʢʣʦʚ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʳʰʝʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʬʦʨʤʠʨʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʅɸʈʆ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʝʜ- 

ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ. ʅʘʠʙʦʣʴʰʘʷ ʯʘʩʪʦʪʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʨʝʘʢʮʠʡ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʠʛʨʦʚʳʭ 

ʚʠʜʦʚ ʩʧʦʨʪʘ. ʈʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ ʛʦʜʦʚʦʛʦ ʮʠʢʣʘ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʩʧʦʨʪʩʤʝʥʦʚ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʅɸʈʆ, ʩʦ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʨʝʘʢʮʠʠ ʭʨʦʥʠʯʝʩʢʦʛʦ 

ʩʪʨʝʩʩʘ ʚ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʡ ʧʝʨʠʦʜ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʣʠʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ, ʪʨʝʥʠʨʦʚʦʯʥʳʡ ʧʨʦʮʝʩʩ, 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ, ʭʨʦʥʠʯʝʩʢʠʡ 

ʩʪʨʝʩʩ. 

 

ɺʚʝʜʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʳʡ ʩʧʦʨʪ ʚʳʩʰʠʭ ʜʦʩʪʠʞʝʥʠʡ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʙʣʘʛʦʜʘʪʥʦʡ ʩʨʝʜʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʜʘʧʪʘʮʠʦʥʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʭʨʦʥʠʯʝʩʢʦʝ 

ʧʝʨʝʥʘʧʨʷʞʝʥʠʝ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʥʝʩʪʘʙʠʣʴʥʦʡ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʜʘʞʝ ʧʨʠ ʭʦʨʦʰʝʤ 

ʫʨʦʚʥʝ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ. ʇʨʦʙʣʝʤʘ ʦʮʝʥʢʠ ʘʜʘʧʪʘʮʠʠ ʦʨʛʘʥʠʟʤʘ 

ʩʧʦʨʪʩʤʝʥʦʚ ʢ ʪʨʝʥʠʨʦʚʦʯʥʳʤ ʥʘʛʨʫʟʢʘʤ ʠʤʝʝʪ ʦʯʝʥʴ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʚ ʜʦʩʪʠʞʝʥʠʠ ʚʳʩʦʢʠʭ ʩʧʦʨʪʠʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʥʦ 

ʠ ʚ ʩʦʭʨʘʥʝʥʠʠ ʟʜʦʨʦʚʴʷ ʩʧʦʨʪʩʤʝʥʦʚ, ʧʨʦʜʣʝʥʠʷ ʠʭ ʩʧʦʨʪʠʚʥʦʡ 

ʢʘʨʴʝʨʳ ʠ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʤʘ ʧʦʩʣʝ ʝʝ 

ʟʘʚʝʨʰʝʥʠʷ (ʄʘʢʘʨʦʚʘ, ʃʦʢʪʝʚ, 2006). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʦʩʦʙʫʶ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʨʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʘʢʪʠʢʫ 

ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʳʭ, ʥʦ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʵʢʩʧʨʝʩʩ ʤʝʪʦʜʠʢ 

ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʧʦʨʪʩʤʝʥʦʚ, ʦʪʨʘʞʘʶʱʠʭ 

É ʇʝʪʫʰʢʦʚ ʄ.ʅ., ʇʘʧʠʥ ʄ.ɸ., 2022 
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ʠʭ ʪʝʢʫʱʝʝ ʘʜʘʧʪʘʮʠʦʥʥʦʝ ʩʦʩʪʦʷʥʠʝ.  

ʉʧʦʨʪʩʤʝʥʳ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʝʛʫʣʷʨʥʦ ʧʨʦʭʦʜʷʪ 

ʤʝʜʠʮʠʥʩʢʠʝ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʦʜʥʠʤ ʠʟ ʦʙʷʟʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʦʙʱʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ. ʇʦʤʠʤʦ ʜʠʘʛʥʦʩʪʠʢʠ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʵʪʠ ʜʘʥʥʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʧʝʨʝʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ ʩʧʦʨʪʩʤʝʥʘ, ʨʘʥʥʠʤʠ ʧʨʠʟʥʘʢʘʤʠ 

ʢʦʪʦʨʦʛʦ ʤʦʛʫʪ ʙʳʪʴ ʪʦʣʴʢʦ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ ʢʨʦʚʠ. ʆʙʲʝʢʪʠʚʥʦ ʠ 

ʘʜʝʢʚʘʪʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ ʣʝʡʢʦʮʠʪʘʨʥʘʷ ʬʦʨʤʫʣʘ 

ï ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʨʝʘʢʮʠʡ 

ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʜʝʡʩʪʚʠʠ ʥʘ ʥʝʛʦ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʨʘʟʜʨʘʞʠʪʝʣʝʡ, ʚ 

ʯʠʩʣʝ ʢʦʪʦʨʳʭ ʠ ʬʠʟʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ.   

ʀʟʫʯʝʥʠʝ ʪʠʧʘ ʦʪʚʝʪʘ ʦʨʛʘʥʠʟʤʘ ʩʧʦʨʪʩʤʝʥʦʚ ʥʘ ʚʳʧʦʣʥʷʝʤʫʶ 

ʬʠʟʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʚʘʞʥʦ ʚ ʧʨʘʢʪʠʢʝ ʩʧʦʨʪʘ, ʧʦʩʢʦʣʴʢʫ ʥʘ ʢʘʞʜʦʤ 

ʫʨʦʚʥʝ ʨʝʘʢʪʠʚʥʦʩʪʠ ʬʦʨʤʠʨʫʝʪʩʷ ʨʘʟʣʠʯʥʳʡ ʢʦʤʧʣʝʢʩ ʠʟʤʝʥʝʥʠʡ ʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʚʘʞʥʝʡʰʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ. ɿʥʘʯʠʪʝʣʴʥʳʡ 

ʚʢʣʘʜ ʚ ʨʘʟʨʘʙʦʪʢʫ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʚʥʝʩʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʃ. ʍ. 

ɻʘʨʢʘʚʠ (ɻʘʨʢʘʚʠ, 2006, 2015). ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʪʝʦʨʠʷ, 

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʯʝʣʦʚʝʢʘ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʨʘʟʜʨʘʞʠʪʝʣʝʡ ʨʘʟʚʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʧʦ ʢʘʯʝʩʪʚʫ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʝ 

ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ (ʅɸʈʆ). ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ 

ʦʧʨʝʜʝʣʝʥʠʷ ʅɸʈʆ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʣʝʡʢʦʮʠʪʘʨʥʦʡ ʬʦʨʤʫʣʳ ʧʦʣʫʯʠʣʘ 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʤʝʜʠʮʠʥʳ. ʆʜʥʘʢʦ ʚ 

ʩʧʦʨʪʝ ʚʳʩʰʠʭ ʜʦʩʪʠʞʝʥʠʡ ʵʪʦʪ ʤʝʪʦʜ ʧʦʢʘ ʝʱʝ ʰʠʨʦʢʦʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʥʝ ʥʘʰʝʣ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ 

ʩʧʦʨʪʦʤ ʤʦʛʫʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʩʨʳʚʘʤʠ ʘʜʘʧʪʘʮʠʠ, ʧʨʠʚʦʜʷʱʠʤʠ ʢ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʜʣʷ ʟʜʦʨʦʚʴʷ ʩʧʦʨʪʩʤʝʥʦʚ. ʂʦʥʪʨʦʣʴ ʟʘ 

ʅɸʈʆ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ ʨʘʮʠʦʥʘʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʪʨʝʥʠʨʦʚʦʯʥʳʡ 

ʧʨʦʮʝʩʩ, ʠʟʙʝʞʘʪʴ ʦʩʣʦʞʥʝʥʠʡ ʠ ʧʝʨʝʛʨʫʟʦʢ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ 

ʩʠʩʪʝʤʳ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʠʣʘʩʴ ʩʨʘʚʥʠʪʝʣʴʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʠʧʦʚ ʥʝʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʨʝʘʢʮʠʡ 

ʦʨʛʘʥʠʟʤʘ ʩʧʦʨʪʩʤʝʥʦʚ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʩʧʦʨʪʘ. 

ʄʝʪʦʜʠʢʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ɻɹʋɿ 

çʆʙʣʘʩʪʥʦʡ ʢʣʠʥʠʯʝʩʢʠʡ ʚʨʘʯʝʙʥʦ-ʬʠʟʢʫʣʴʪʫʨʥʳʡ ʜʠʩʧʘʥʩʝʨè. ɺ 

ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʢʣʠʥʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʢʨʦʚʠ 178 

ʩʧʦʨʪʩʤʝʥʦʚ ʤʫʞʯʠʥ: 18 ʩʧʦʨʪʩʤʝʥʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʣʳʞʥʳʤʠ 

ʛʦʥʢʘʤʠ; 24 ʩʧʦʨʪʩʤʝʥʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʧʣʘʚʘʥʠʝʤ; 18 ʩʧʦʨʪʩʤʝʥʦʚ, 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʣʝʛʢʦʡ ʘʪʣʝʪʠʢʦʡ; 25 ʩʧʦʨʪʩʤʝʥʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʛʨʝʙʣʝʡ ʥʘ ʙʘʡʜʘʨʢʘʭ ʠ ʢʘʥʦʵ; 15 ʩʧʦʨʪʩʤʝʥʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʚʦʣʝʡʙʦʣʦʤ; 23 ʩʧʦʨʪʩʤʝʥʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʭʦʢʢʝʝʤ; 14 ʩʧʦʨʪʩʤʝʥʦʚ, 

ʟʘʥʠʤʘʶʱʠʭʩʷ ʬʫʪʙʦʣʦʤ; 23 ʩʧʦʨʪʩʤʝʥʦʚ, ʟʘʥʠʤʘʶʱʠʭʩʷ 

ʙʘʩʢʝʪʙʦʣʦʤ.  
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ɿʘʙʦʨ ʢʨʦʚʠ ʜʣʷ ʘʥʘʣʠʟʘ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʣʘʥʦʚʳʤ ʦʩʤʦʪʨʦʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʪʨʝʭ ʛʦʜʦʚʳʭ ʮʠʢʣʦʚ. ɺʦʟʨʘʩʪ 

ʩʧʦʨʪʩʤʝʥʦʚ ʥʘ ʥʘʯʘʣʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣ ʦʪ 17 ʜʦ 23 ʣʝʪ, 

ʢʚʘʣʠʬʠʢʘʮʠʷ ʂʄʉ, ʄʉ, ʄʉʄʂ. 

ʊʠʧ ʅɸʈʆ ʦʧʨʝʜʝʣʷʣʩʷ ʥʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʝʡʢʦʮʠʪʘʨʥʦʡ 

ʬʦʨʤʫʣʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʨʠʪʝʨʠʷʤʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʧʦʨʪʩʤʝʥʘʤ ʠ ʧʨʠʚʝʜʝʥʥʳʤʠ ʚ ʪʘʙʣʠʮʝ 1. ɺ ʪʝʦʨʠʠ 

ʅɸʈʆ ʥʘʠʙʦʣʝʝ ʬʠʟʠʦʣʦʛʠʯʥʳʤʠ ʩʯʠʪʘʶʪʩʷ ʨʝʘʢʮʠʠ ʪʨʝʥʠʨʦʚʢʠ ʠ 

ʘʢʪʠʚʘʮʠʠ. ʊʘʢʠʝ ʨʝʘʢʮʠʠ ʤʦʞʥʦ ʥʘʟʚʘʪʴ çʧʦʣʦʞʠʪʝʣʴʥʳʤʠè. ʆʥʠ 

ʷʚʣʷʶʪʩʷ ʛʘʨʤʦʥʠʯʥʳʤʠ, ʩ ʭʦʨʦʰʝʡ ʩʠʥʭʨʦʥʠʟʘʮʠʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʩʥʦʚʥʳʭ ʧʦʜʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ, ʯʪʦ ʥʝʣʴʟʷ ʩʢʘʟʘʪʴ ʦ ʨʝʘʢʮʠʠ 

ʭʨʦʥʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ ʠ ʧʝʨʝʘʢʪʠʚʘʮʠʠ, ʷʚʣʷʶʱʠʤʠʩʷ 

ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʧʨʝʜʙʦʣʝʟʥʠ ʠʣʠ ʙʦʣʝʟʥʠ ʠ 

ʢʚʘʣʠʬʠʮʠʨʫʝʤʳʝ, ʢʘʢ çʥʘʧʨʷʞʝʥʥʳʝ ʨʝʘʢʮʠʠè (ɻʘʨʢʘʚʠ, 2015). 

ʊʘʙʣʠʮʘ 1  

ʉʦʦʪʥʦʰʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʣʠʤʬʦʮʠʪʦʚ ʠ ʥʝʡʪʨʦʬʠʣʦʚ 

ʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʅɸʈʆ 

 

ʃʠʤʬʦʮʠʪʳ, % ʅʝʡʪʨʦʬʠʣʳ, % ʊʠʧ ʅɸʈʆ 

ʄʝʥʝʝ 26 ɹʦʣʝʝ 60 
ʈʝʘʢʮʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ 

ʩʪʨʝʩʩʘ  

26-32 60-55 ʈʝʘʢʮʠʷ ʪʨʝʥʠʨʦʚʢʠ  

33-38 54-50 
ʈʝʘʢʮʠʷ ʩʧʦʢʦʡʥʦʡ 

ʘʢʪʠʚʘʮʠʠ  

39-45 49-44 
ʈʝʘʢʮʠʷ ʧʦʚʳʰʝʥʥʦʡ 

ʘʢʪʠʚʘʮʠʠ  

ɹʦʣʝʝ 45 ʄʝʥʝʝ 44 ʈʝʘʢʮʠʷ ʧʝʨʝʘʢʪʠʚʘʮʠʠ  

 
ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʳʷʚʣʝʥʦ, ʯʪʦ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ ʥʘʙʣʶʜʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʅɸʈʆ (ʪʘʙʣ. 

2). ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʘʨʷʜʫ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ 

ʨʝʘʢʮʠʷʤʠ ʪʨʝʥʠʨʦʚʢʠ, ʩʧʦʢʦʡʥʦʡ ʠ ʧʦʚʳʰʝʥʥʦʡ ʘʢʪʠʚʘʮʠʠ, 

ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʚʳʷʚʣʷʶʪʩʷ çʥʘʧʨʷʞʝʥʥʳʝè ʨʝʘʢʮʠʠ 

ʧʝʨʝʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ ʠ ʭʨʦʥʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ. 

ɺ ʮʝʣʦʤ, ʩʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩʧʦʨʪʩʤʝʥʦʚ ʚ 31,9 % ʩʣʫʯʘʝʚ 

ʚʩʪʨʝʯʘʝʪʩʷ ʨʝʘʢʮʠʷ ʪʨʝʥʠʨʦʚʢʠ (ʈʊ), ʚ 26,6 % ï ʨʝʘʢʮʠʷ ʩʧʦʢʦʡʥʦʡ 

ʘʢʪʠʚʘʮʠʠ (ʈʉɸ) ʠ ʚ 9,6 % ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʘʢʮʠʷ ʧʦʚʳʰʝʥʥʦʡ 
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ʘʢʪʠʚʘʮʠʠ (ʈʇɸ). ʀʟ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʨʝʘʢʮʠʡ ʫ 14,4 % ʩʧʦʨʪʩʤʝʥʦʚ 

ʠʤʝʝʪ ʤʝʩʪʦ ʨʝʘʢʮʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ (ʈʍʉ) ʠ ʫ 17,6 % ï ʨʝʘʢʮʠʷ 

ʧʝʨʝʘʢʪʠʚʘʮʠʠ (ʈʇ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʷʚʣʷʶʪʩʷ 

ʨʝʘʢʮʠʠ ʪʨʝʥʠʨʦʚʢʠ ʠ ʩʧʦʢʦʡʥʦʡ ʘʢʪʠʚʘʮʠʠ. 

ʋ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʮʠʢʣʠʯʝʩʢʠʭ ʠ ʠʛʨʦʚʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ 

ʦʪʤʝʯʘʶʪʩʷ ʨʘʟʣʠʯʠʷ ʚ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʢʘʢ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ, 

ʪʘʢ ʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʅɸʈʆ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʛʨʫʧʧʘʭ ʩʧʦʨʪʩʤʝʥʦʚ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʨʝʘʢʮʠʝʡ ʷʚʣʷʝʪʩʷ ʨʝʘʢʮʠʷ 

ʪʨʝʥʠʨʦʚʢʠ, ʠ ʪʦʣʴʢʦ ʫ ʣʳʞʥʠʢʦʚ ï ʨʝʘʢʮʠʷ ʩʧʦʢʦʡʥʦʡ ʘʢʪʠʚʘʮʠʠ. 

ʈʝʘʢʮʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ ʛʦʨʘʟʜʦ ʯʘʱʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʠʛʨʦʚʳʭ 

ʚʠʜʘʭ ʩʧʦʨʪʘ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʮʠʢʣʠʯʝʩʢʠʤʠ.  

ʋ ʤʫʞʯʠʥ ʮʠʢʣʠʯʝʩʢʠʭ ʚʠʜʦʚ ʩʧʦʨʪʘ ʨʝʘʢʮʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ 

ʩʪʨʝʩʩʘ ʨʝʞʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʧʣʘʚʘʥʠʠ (5,6 %), ʘ ʯʘʱʝ ʚʩʝʛʦ ï ʚ ʛʨʝʙʣʝ 

ʥʘ ʙʘʡʜʘʨʢʘʭ ʠ ʢʘʥʦʵ (9,3 %) ʠ ʣʝʛʢʦʡ ʘʪʣʝʪʠʢʝ (9,3 %). ʋ ʤʫʞʯʠʥ 

ʠʛʨʦʚʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ ʜʘʥʥʳʡ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʪʠʧ ʅɸʈʆ ʨʝʞʝ 

ʦʪʤʝʯʘʝʪʩʷ ʚ ʚʦʣʝʡʙʦʣʝ (17,8 %), ʘ ʯʘʱʝ ʚʩʝʛʦ ï ʚ ʙʘʩʢʝʪʙʦʣʝ (26,0 %).  

ɼʨʫʛʦʡ ʪʠʧ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʅɸʈʆ ï ʨʝʘʢʮʠʷ ʧʝʨʝʘʢʪʠʚʘʮʠʠ ʫ 

ʤʫʞʯʠʥ ʮʠʢʣʠʯʝʩʢʠʭ ʚʠʜʦʚ ʩʧʦʨʪʘ ʨʝʞʝ ʚʩʝʛʦ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʛʨʝʙʣʝ ʥʘ 

ʙʘʡʜʘʨʢʘʭ ʠ ʢʘʥʦʵ (12,0 %), ʘ ʯʘʱʝ ʚʩʝʛʦ ï ʚ ʣʳʞʥʳʭ ʛʦʥʢʘʭ ʠ ʣʝʛʢʦʡ 

ʘʪʣʝʪʠʢʝ (22,2 %). ɺ ʠʛʨʦʚʳʭ ʚʠʜʘʭ ʩʧʦʨʪʘ ʜʘʥʥʳʡ ʪʠʧ ʅɸʈʆ ʨʝʞʝ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʙʘʩʢʝʪʙʦʣʝ (11,6 %), ʘ ʯʘʱʝ ʚʩʝʛʦ ï ʚ ʬʫʪʙʦʣʝ (13,8 %).  

ʇʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʚʠʜʘʭ ʩʧʦʨʪʘ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʪʠʧʦʤ 

ʅɸʈʆ ʷʚʣʷʝʪʩʷ ʨʝʘʢʮʠʷ ʪʨʝʥʠʨʦʚʢʠ, ʢʨʦʤʝ ʣʳʞʥʳʭ ʛʦʥʦʢ, ʛʜʝ ʚʳʰʝ 

ʜʦʣʷ ʩʧʦʨʪʩʤʝʥʦʚ ʩ ʨʝʘʢʮʠʝʡ ʩʧʦʢʦʡʥʦʡ ʘʢʪʠʚʘʮʠʠ.  

ʊʘʙʣʠʮʘ 2 

ʉʦʦʪʥʦʰʝʥʠʝ (ʚ %) ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʅɸʈʆ  

ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ ʚ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ 

  

ɺʠʜʳ ʩʧʦʨʪʘ n 
ʊʠʧ ʅɸʈʆ 

ʈʍʉ ʈʊ ʈʉɸ ʈʇɸ ʈʇ 

ʎʠʢʣʠʯʝʩʢʠʝ ʚʠʜʳ ʩʧʦʨʪʘ 

ʃʳʞʥʳʝ ʛʦʥʢʠ 18 7,5 27,6 35,2 7,5 22,2 

ʇʣʘʚʘʥʠʝ 24 5,6 34,7 32,0 12,5 15,3 

ɻʨʝʙʣʷ  25 9,3 41,4 29,2 8,0 12,0 

ʃʝʛʢʘʷ ʘʪʣʝʪʠʢʘ 18 9,3 34,6 24,5 9,4 22,2 

ʀʛʨʦʚʳʝ ʚʠʜʳ ʩʧʦʨʪʘ 

ɺʦʣʝʡʙʦʣ 15 17,8 28,9 24,5 8,9 20,0 

ʍʦʢʢʝʡ 23 20,3 35,9 24,7 5,8 13,3 
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ɺʠʜʳ ʩʧʦʨʪʘ n 
ʊʠʧ ʅɸʈʆ 

ʈʍʉ ʈʊ ʈʉɸ ʈʇɸ ʈʇ 

ʌʫʪʙʦʣ 14 19,1 26,2 16,7 14,2 23,8 

ɹʘʩʢʝʪʙʦʣ 23 26,0 26,1 26,0 10,2 11,6 

XÑm 14,4Ñ2,6 31,9Ñ2,0 26,6Ñ2,0 9,6Ñ1,0 17,6Ñ1,8 

 

ʉʦʨʝʚʥʦʚʘʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʛʦʜʦʚʦʛʦ ʮʠʢʣʘ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʩʧʦʨʪʩʤʝʥʦʚ ʦʪʣʠʯʘʝʪʩʷ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʅɸʈʆ ʦʪ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʛʦ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʢʘʢ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ, ʪʘʢ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʪʠʧʦʚ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʨʝʘʢʮʠʡ. 

ɺ ʮʝʣʦʤ, ʩʨʝʜʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩʧʦʨʪʩʤʝʥʦʚ ʦʪʤʝʯʘʝʪʩʷ ʩʥʠʞʝʥʠʝ 

ʜʦʣʠ ʨʝʘʢʮʠʠ ʪʨʝʥʠʨʦʚʢʠ (ʜʦ 14,0 %), ʥʦ ʨʝʟʢʦʝ ʧʦʚʳʰʝʥʠʝ ʨʝʘʢʮʠʠ 

ʧʦʚʳʰʝʥʥʦʡ ʘʢʪʠʚʘʮʠʠ (ʜʦ 29,5 %).  ɼʦʣʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʨʝʘʢʮʠʠ 

ʧʝʨʝʪʨʝʥʠʨʦʚʘʥʥʦʩʪʠ ʩʥʠʞʘʝʪʩʷ ʜʦ 3,6 %, ʥʦ ʩʠʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʜʦʣʷ ʩʧʦʨʪʩʤʝʥʦʚ ʩ ʨʝʘʢʮʠʝʡ ʭʨʦʥʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ (29,5 %). ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʩʪʘʥʦʚʷʪʩʷ ʨʝʘʢʮʠʠ ʧʦʚʳʰʝʥʥʦʡ ʘʢʪʠʚʘʮʠʠ 

ʠ ʩʪʨʝʩʩʘ (ʪʘʙʣ. 3).  

ʊʘʙʣʠʮʘ 3 

ʉʦʦʪʥʦʰʝʥʠʝ (ʚ %) ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʅɸʈʆ  

ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ ʚ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʡ ʧʝʨʠʦʜ  

 

ɺʠʜʳ ʩʧʦʨʪʘ n 
ʊʠʧ ʅɸʈʆ 

ʈʍʉ ʈʊ ʈʉɸ ʈʇɸ ʈʇ 

ʎʠʢʣʠʯʝʩʢʠʝ ʚʠʜʳ ʩʧʦʨʪʘ 

ʃʳʞʥʳʝ ʛʦʥʢʠ 18 28,9 11,2 26,7 27,8 5,4 

ʇʣʘʚʘʥʠʝ 24 16,7 8,3 25,1 43,6 6,3 

ɻʨʝʙʣʷ  25 24,0 20,1 22,6 33,3 0,0 

ʃʝʛʢʘʷ ʘʪʣʝʪʠʢʘ 18 29,7 13,9 25,8 30,6 0,0 

ʀʛʨʦʚʳʝ ʚʠʜʳ ʩʧʦʨʪʘ 

ɺʦʣʝʡʙʦʣ 15 36,7 13,1 13,4 30,1 6,7 

ʍʦʢʢʝʡ 23 30,5 15,3 27,6 19,6 7,0 

ʌʫʪʙʦʣ 14 35,7 9,5 23,7 31,1 0,0 

ɹʘʩʢʝʪʙʦʣ 23 34,8 20,3 21,8 19,6 3,5 

XÑm 29,5Ñ2,4 14,0Ñ1,6 23,5Ñ1,6 29,5Ñ2,7 3,6Ñ0,9 
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ɼʘʥʥʘʷ ʢʘʨʪʠʥʘ ʠʟʤʝʥʝʥʠʡ ʩʦʦʪʥʦʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

ʅɸʈʆ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʩʧʦʨʪʩʤʝʥʦʚ ʠ ʮʠʢʣʠʯʝʩʢʠʭ, ʠ ʠʛʨʦʚʳʭ ʚʠʜʦʚ 

ʩʧʦʨʪʘ. ʆʜʥʘʢʦ ʚ ʠʛʨʦʚʳʭ ʚʠʜʘʭ ʩʧʦʨʪʘ ʯʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ 

ʨʝʘʢʮʠʡ ʭʨʦʥʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ ʚʳʰʝ, ʯʝʤ ʚ ʮʠʢʣʠʯʝʩʢʠʭ. ɺ 

ʮʠʢʣʠʯʝʩʢʠʭ ʚʠʜʘʭ ʩʧʦʨʪʘ ʢʘʨʪʠʥʘ ʠʟʤʝʥʝʥʠʡ ʩʦʦʪʥʦʰʝʥʠʷ ʪʠʧʦʚ 

ʅɸʈʆ ʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʘʷ. ʊʘʢ ʚ ʛʨʝʙʣʝ, ʣʝʛʢʦʡ ʘʪʣʝʪʠʢʝ ʠ ʦʩʦʙʝʥʥʦ 

ʚ ʧʣʘʚʘʥʠʠ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʪʠʧʦʤ ʅɸʈʆ ʷʚʣʷʝʪʩʷ ʥʝ ʨʝʘʢʮʠʷ 

ʭʨʦʥʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ, ʘ ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʨʝʘʢʮʠʷ ʧʦʚʳʰʝʥʥʦʡ 

ʘʢʪʠʚʘʮʠʠ.  

ʋ ʤʫʞʯʠʥ ʮʠʢʣʠʯʝʩʢʠʭ ʚʠʜʦʚ ʩʧʦʨʪʘ ʨʝʘʢʮʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ 

ʩʪʨʝʩʩʘ ʨʝʞʝ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʧʣʘʚʘʥʠʠ (16,7 %), ʘ ʯʘʱʝ ʚʩʝʛʦ ï ʚ ʣʝʛʢʦʡ 

ʘʪʣʝʪʠʢʝ (29,7 %). ʋ ʤʫʞʯʠʥ ʠʛʨʦʚʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ ʜʘʥʥʳʡ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ ʪʠʧ ʅɸʈʆ ʨʝʞʝ ʦʪʤʝʯʘʣʩʷ ʚ ʭʦʢʢʝʝ (30,5%), ʘ ʯʘʱʝ 

ʚʩʝʛʦ ï ʚ ʚʦʣʝʡʙʦʣʝ (36,7 %). 

ɼʨʫʛʦʡ ʧʨʝʦʙʣʘʜʘʶʱʠʡ ʪʠʧ ʅɸʈʆ ï ʨʝʘʢʮʠʷ ʧʦʚʳʰʝʥʥʦʡ 

ʘʢʪʠʚʘʮʠʠ ʫ ʤʫʞʯʠʥ ʮʠʢʣʠʯʝʩʢʠʭ ʚʠʜʦʚ ʩʧʦʨʪʘ ʯʘʱʝ ʚʩʝʛʦ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʧʣʘʚʘʥʠʠ (43,6 %), ʘ ʚ ʠʛʨʦʚʳʭ ʚʠʜʘʭ ʩʧʦʨʪʘ ï ʚ ʬʫʪʙʦʣʝ 

(31,1 %).  

ɿʘʢʣʶʯʝʥʠʝ. ɸʥʘʣʠʟ ʩʠʛʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʣʝʡʢʦʮʠʪʘʨʥʦʡ 

ʬʦʨʤʫʣʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʳʰʝʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫ 

ʩʧʦʨʪʩʤʝʥʦʚ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʛʦʤʝʦʩʪʘʟʘ 

ʬʦʨʤʠʨʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʅɸʈʆ.  ʇʨʠ ʵʪʦʤ ʫ ʯʘʩʪʠ ʩʧʦʨʪʩʤʝʥʦʚ 

ʦʪʤʝʯʝʥʦ ʥʘʣʠʯʠʝ ʧʨʝʜ- ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʬʘʟ 

ʦʨʛʘʥʠʟʤʘ. ɼʘʥʥʳʡ ʬʘʢʪ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʧʨʷʞʝʥʥʦʩʪʠ 

ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʨʝʘʢʮʠʡ, ʩʚʷʟʘʥʥʦʡ ʩ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ 

ʯʨʝʟʤʝʨʥʳʭ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʥʘʛʨʫʟʦʢ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ 

ʩʥʠʞʝʥʠʶ ʨʝʘʢʪʠʚʥʦʩʪʠ ʠ ʠʤʤʫʥʥʦʡ ʟʘʱʠʪʳ ʦʨʛʘʥʠʟʤʘ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʦʦʪʥʦʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʅɸʈʆ ʫ 

ʩʧʦʨʪʩʤʝʥʦʚ ʨʘʟʥʳʭ ʛʨʫʧʧ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʯʘʩʪʦʪʘ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʨʝʜ- ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʬʘʟ ʭʘʨʘʢʪʝʨʥʘ 

ʜʣʷ ʩʧʦʨʪʩʤʝʥʦʚ ʠʛʨʦʚʳʭ ʚʠʜʦʚ ʩʧʦʨʪʘ. ʄʠʥʠʤʘʣʴʥʳʡ ʧʨʦʮʝʥʪ 

ʩʧʦʨʪʩʤʝʥʦʚ ʩ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʪʠʧʘʤʠ ʅɸʈʆ ʦʪʤʝʯʝʥ ʩʨʝʜʠ 

ʧʣʦʚʮʦʚ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʠʛʨʦʚʳʝ ʚʠʜʳ ʩʧʦʨʪʘ, 

ʩʚʷʟʘʥʳ ʩ ʥʝ ʨʠʪʤʠʯʥʦʡ ʜʚʠʛʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʵʤʦʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɼʘʥʥʳʡ ʬʘʢʪ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʅɸʈʆ ʚ ʩʧʦʨʪʠʚʥʦʡ ʧʨʘʢʪʠʢʝ ʜʣʷ 

ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʪʨʝʥʠʨʦʚʢʠ 

ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʧʦʨʪʩʤʝʥʦʚ. 

ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʠ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʡ ʧʝʨʠʦʜʳ ʛʦʜʠʯʥʦʛʦ 

ʮʠʢʣʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʧʦʨʪʩʤʝʥʦʚ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʅɸʈʆ. ɺ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ 

ʧʨʝʦʙʣʘʜʘʶʱʠʤʠ ʷʚʣʷʶʪʩʷ ʨʝʘʢʮʠʷ ʪʨʝʥʠʨʦʚʢʠ ʠ ʩʧʦʢʦʡʥʦʡ 

ʘʢʪʠʚʘʮʠʠ. ɺ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʤ ʧʝʨʠʦʜʝ ʦʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 
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ʯʘʩʪʦʪʳ ʨʝʘʢʮʠʡ ʩʪʨʝʩʩʘ ʠ ʧʦʚʳʰʝʥʥʦʡ ʘʢʪʠʚʘʮʠʠ. ʇʦ-ʚʠʜʠʤʦʤʫ, 

ʚʦʟʨʘʩʪʘʥʠʝ ʜʦʣʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʨʝʘʢʮʠʡ ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʥʳʤ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʤ ʬʦʥʦʤ ʚʦ ʚʨʝʤʷ 

ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, 

ʯʪʦ ʫ ʩʧʦʨʪʩʤʝʥʦʚ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʧʝʮʠʬʠʢʠ 

ʤʳʰʝʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʧʦʨʪʠʚʥʦʛʦ ʤʘʩʪʝʨʩʪʚʘ, ʬʦʨʤʠʨʫʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʨʝʘʢʮʠʠ. ɺ ʭʦʜʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʥʘʛʨʫʟʦʢ, ʚʩʣʝʜʩʪʚʠʝ ʫʭʫʜʰʝʥʠʷ 

ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʩʥʠʞʘʝʪʩʷ ʨʝʘʢʪʠʚʥʦʩʪʴ ʠ ʧʨʦʠʩʭʦʜʠʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʘʢʮʠʠ ʧʝʨʝʘʢʪʠʚʘʮʠʠ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ï 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʨʝʘʢʮʠʠ ʭʨʦʥʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ. ʇʨʠʯʠʥʦʡ ʩʨʳʚʘ 

ʘʜʘʧʪʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʥʝʧʨʘʚʠʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʪʨʝʥʠʨʦʚʦʯʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʚ ʥʝʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʩʧʦʨʪʩʤʝʥʦʚ (ʈʳʙʠʥʘ ʠ ʜʨ., 2015). ʇʨʠ ʵʪʦʤ ʩʧʦʨʪʠʚʥʫʶ ʪʨʝʥʠʨʦʚʢʫ 

ʥʝʣʴʟʷ ʩʚʷʟʳʚʘʪʴ ʩʦ ʩʣʘʙʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ, ʪ. ʢ. ʪʦʣʴʢʦ ʙʦʣʴʰʠʝ 

ʥʘʛʨʫʟʢʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʠʡ ʨʝʟʫʣʴʪʘʪ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʦʥʠ 

ʫʚʝʣʠʯʠʚʘʶʪ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʭʨʦʥʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʧʦʠʩʢʘ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʥʘʛʨʫʟʦʢ, ʢʦʪʦʨʘʷ 

ʦʙʝʩʧʝʯʠʣʘ ʙʳ ʧʦʜʜʝʨʞʘʥʠʝ ʜʦʩʪʠʛʥʫʪʦʛʦ ʫʨʦʚʥʷ ʘʜʘʧʪʘʮʠʠ ʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝ ʚʳʟʳʚʘʣʦ ʙʳ ʠʩʪʦʱʝʥʠʷ ʠ ʠʟʥʘʰʠʚʘʥʠʷ ʩʪʨʫʢʪʫʨ 

ʦʨʛʘʥʠʟʤʘ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʘʜʘʧʪʘʮʠʶ. 
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COMPARATIVE CHARACTERISTICS OF THE TYPES  

OF NON-SPECIFIC ADAPTIVE REACTIONS OF THE ORGANISM 

IN HIGHLY QUALIFIED ATHLETES IN  DIFFERENT TRAINING 

PERIODS 

 

M.N. Petushkov, ʄ.ɸ. Papin 

Tver State University, Tver 

 
Here we analyze the ratio of different types of non-specific adaptive 

reactions of the organism (NARO) of highly qualified athletes. Comparative 

characteristics of NARO types among representatives of cyclic and team 

sports in the preparatory and competitive periods of three annual cycles are 

given. We found that under the influence of muscle activity in athletes, 

various types of NARO are formed, including pre- and pathological ones. 

The highest frequency of occurrence of unfavorable adaptive reactions is 

typical for team sports. Different periods of the annual cycle of athletes' 

activities differ in the ratio of different types of NARO, with a significant 

increase in the occurrence of chronic stress reactions in the competitive 

period. 

Keywords: clinical blood test, training process, nonspecific adaptive 

responses of the body, chronic stress. 
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ʉʊʈʋʂʊʋʈʓ ʃʆʂʆʄʆʎʀʁ ɺ ʋʉʃʆɺʀʗʍ ʏʈɽʉʂʆɾʅʆʁ 

ʉʊʀʄʋʃʗʎʀʀ ʉʇʀʅʅʆɻʆ ʄʆɿɻɸ* 

 

ʉ.ɸ. ʄʦʠʩʝʝʚ 
ɺʝʣʠʢʦʣʫʢʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ, 

ɺʝʣʠʢʠʝ ʃʫʢʠ 

 

ʀʟʫʯʘʣʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʩʠʥʝʨʛʠʠ ʧʨʠ ʧʨʦʠʟʚʦʣʴʥʳʭ ʣʦʢʦʤʦʮʠʷʭ ʠ 

ʰʘʛʦʧʦʜʦʙʥʳʭ ʜʚʠʞʝʥʠʷʭ, ʠʥʠʮʠʠʨʫʝʤʳʭ ʯʨʝʩʢʦʞʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʩʪʠʤʫʣʷʮʠʝʡ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ. ʇʦʢʘʟʘʥʦ ʚʳʩʦʢʦʝ ʩʭʦʜʩʪʚʦ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʠʥʝʨʛʠʠ ʧʨʠ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʷʭ 

ʩʪʝʧʝʥʠ ʚʦʚʣʝʯʝʥʠʷ ʚ ʥʝʸ ʨʘʟʣʠʯʥʳʭ ʩʝʛʤʝʥʪʦʚ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ. 

ʅʘʙʣʶʜʘʝʤʳʝ ʨʘʟʣʠʯʠʷ ʩʚʷʟʘʥʳ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʯʨʝʩʢʦʞʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʪʠʤʫʣʷʮʠʠ ʥʘ ʨʠʪʤʦʛʝʥʝʨʠʨʫʶʱʫʶ ʯʘʩʪʴ 

ʩʧʠʥʘʣʴʥʦʡ ʥʝʡʨʦʥʘʣʴʥʦʡ ʩʝʪʠ, ʧʨʠ ʵʪʦʤ ʧʘʪʪʝʨʥʦʦʙʨʘʟʫʶʱʘʷ ʝʝ ʯʘʩʪʴ 

ʦʩʪʘʝʪʩʷ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʩʠʥʝʨʛʠʠ, ʣʦʢʦʤʦʮʠʠ, 

ʵʣʝʢʪʨʦʩʪʠʤʫʣʷʮʠʷ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ, ʫʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʝʤ. 

 

ɺʚʝʜʝʥʠʝ. ʆʜʥʘ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʢʦʥʮʝʧʮʠʡ ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʨʘʟʚʠʚʘʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ 

ʢʦʦʨʜʠʥʘʮʠʠ, ʢʘʢ ʦ ʤʝʭʘʥʠʟʤʝ ʧʨʝʦʜʦʣʝʥʠʷ ʠʟʙʳʪʦʯʥʦʩʪʠ ʩʪʝʧʝʥʝʡ 

ʩʚʦʙʦʜʳ, ʧʫʪʝʤ ʦʙʲʝʜʠʥʝʥʠʷ ʫʧʨʘʚʣʷʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʚ 

ʤʦʜʫʣʠ ʤʝʥʴʰʝʡ ʨʘʟʤʝʨʥʦʩʪʠ ʠ ʧʨʝʚʨʘʱʝʥʠʝ ʪʘʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʚ 

ʫʧʨʘʚʣʷʝʤʫʶ ʩʠʩʪʝʤʫ ï ʩʠʥʝʨʛʠʠ (Ting, Macpherson, 2004; Latash, 

2020). ɺ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ ʚʝʜʝʪʩʷ ʦʙʰʠʨʥʘʷ ʨʘʙʦʪʘ ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ, ʚʢʣʶʯʘʶʱʠʭ ʨʘʩʩʤʦʪʨʝʥʠʝ ʩʠʥʝʨʛʠʡ ʥʘ ʨʘʟʥʳʭ 

ʫʨʦʚʥʷʭ ʠʭ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ 

ï ʧʦʩʪʫʨʘʣʴʥʦʛʦ, ʣʦʢʦʤʦʪʦʨʥʦʛʦ ʠ ʧʨʦʠʟʚʦʣʴʥʦʛʦ. ʎʝʥʪʨʘʣʴʥʦʡ ʠʜʝʝʡ 

ʢʦʥʮʝʧʮʠʠ ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʫʧʨʘʚʣʷʶʱʘʷ ʩʠʩʪʝʤʘ 

ʢʦʥʪʨʦʣʠʨʫʝʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ (ʫʛʣʳ, ʫʩʠʣʠʷ ʠ 

ʤʳʰʝʯʥʳʝ ʘʢʪʠʚʘʮʠʠ) ʪʘʢ, ʯʪʦʙʳ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʚʘʞʥʳʝ ʜʣʷ 

ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʜʚʠʛʘʪʝʣʴʥʦʡ ʟʘʜʘʯʠ ʧʝʨʝʤʝʥʥʳʝ (Scholz, 

Schºner, 1999; Latash, 2020). 

ʅʘ ʢʠʥʝʤʘʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʝ 

ʵʬʬʝʢʪʳ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʣʦʢʦʤʦʮʠʡ, 

                                                 

 
*  ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʝʥʦ ʚ ʨʘʤʢʘʭ ʧʣʘʥʦʚʦʡ ʨʘʙʦʪʳ ʌɻɹʆʋ ɺʆ 

çɺʝʣʠʢʦʣʫʢʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘè 

É ʄʦʠʩʝʝʚ ʉ.ɸ., 2022 
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ʧʦʩʪʫʨʘʣʴʥʳʭ ʟʘʜʘʯ, ʘ ʪʘʢʞʝ ʩʣʦʞʥʳʭ ʧʦ ʢʦʦʨʜʠʥʘʮʠʠ ʜʚʠʛʘʪʝʣʴʥʳʭ 

ʘʢʪʦʚ. ʇʦʩʪʫʣʠʨʫʶʪ, ʯʪʦ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʩʠʥʝʨʛʠʠ ʤʦʛʫʪ ʙʳʪʴ ʯʘʩʪʴʶ 

ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʠʟʙʳʪʦʯʥʦʩʪʠ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʥʘ 

ʢʠʥʝʤʘʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʜʚʠʛʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʎʅʉ ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʥʘʩʪʨʘʠʚʘʪʴ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʩʠʥʝʨʛʠʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʪʨʝʙʦʚʘʥʠʷʤʠ ʜʚʠʛʘʪʝʣʴʥʦʡ ʟʘʜʘʯʠ 

(ɸʣʝʢʩʘʥʜʨʦʚ, ʌʨʦʣʦʚ, 2010; Stetter et al, 2020). 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʩʧʠʥʘʣʴʥʦʡ ʥʝʡʨʦʥʘʣʴʥʦʡ ʩʝʪʠ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʝʡ ʫʧʨʘʚʣʝʥʠʝ ʣʦʢʦʤʦʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ, 

ʩʫʱʝʩʪʚʫʝʪ ʜʚʝ ʥʝʟʘʚʠʩʠʤʳʝ ʯʘʩʪʠ (ʩʝʪʠ). ʆʜʥʘ ʠʟ ʥʠʭ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʠʥʝʤʘʪʠʯʝʩʢʦʛʦ ʧʘʪʪʝʨʥʘ ʭʘʨʘʢʪʝʨʥʦʛʦ ʩʪʝʨʝʦʪʠʧʥʦʛʦ 

ʜʚʠʞʝʥʠʷ, ʦʧʨʝʜʝʣʷʶʱʘ ̫ʩʦʦʪʥʦʰʝʥʠʝ ʘʢʪʠʚʘʮʠʠ ʤʳʰʝʯʥʳʭ ʛʨʫʧʧ ʚ 

ʩʪʨʫʢʪʫʨʝ ʙʝʛʦʚʦʛʦ ʠʣʠ ʰʘʛʘʪʝʣʴʥʦʛʦ ʮʠʢʣʘ ï ʧʘʪʪʝʨʥʦʦʙʨʘʟʫʶʱʘʷ. 

ɺʪʦʨʘʷ ʧʨʠʟʚʘʥʘ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʨʝʤʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʚʠʞʝʥʠʡ ï 

ʨʠʪʤʦʛʝʥʝʨʠʨʫʶʱʘʷ (Hogan, Sternad, 2007). ʇʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ 

ʜʚʠʛʘʪʝʣʴʥʳʭ ʩʠʥʝʨʛʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʬʘʢʪʦʨʠʟʘʮʠʠ ʜʘʥʥʳʭ 

ʧʦʟʚʦʣʷʝʪ ʦʙʲʝʢʪʠʚʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʙʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ, ʦʜʥʘʢʦ, ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʚ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ 

ʤʦʜʫʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ 

ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʜʚʠʞʝʥʠʡ ʨʘʥʝʝ ʥʝ ʧʨʠʤʝʥʷʣʩʷ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʫʯʝʥʠʠ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʠʥʝʤʘʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʣʦʢʦʤʦʮʠʡ ʧʨʠ ʠʭ 

ʤʦʜʫʣʷʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʪʠʤʫʣʷʮʠʠ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ. 

ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʧʨʦʠʟʚʦʣʴʥʳʝ ʠ ʚʳʟʚʘʥʥʳʝ ʩʪʠʤʫʣʷʮʠʦʥʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʩʪʨʫʢʪʫʨʳ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ, ʣʦʢʦʤʦʮʠʠ ʤʦʛʫʪ ʠʤʝʪʴ 

ʩʭʦʞʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʧʘʪʪʝʨʥʳ ʩʠʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘ ʢʠʥʝʤʘʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʦʟʚʦʣʷʪ ʨʘʩʰʠʨʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʠʝʨʘʨʭʠʯʝʩʢʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ ʠ ʜʘʜʫʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʙʣʠʟʠʪʴʩʷ ʢ ʧʦʥʠʤʘʥʠʶ ʪʦʛʦ, ʢʘʢ ʧʘʨʘʤʝʪʨʳ 

ʜʚʠʛʘʪʝʣʴʥʦʡ ʟʘʜʘʯʠ ʢʦʜʠʨʫʶʪʩʷ ʚ ʩʪʨʫʢʪʫʨʝ ʩʠʥʝʨʛʠʡ. ʂʨʦʤʝ ʪʦʛʦ 

ʪʘʢʠʝ ʩʚʝʜʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʠʢʣʘʜʥʳʭ 

ʚʦʧʨʦʩʦʚ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʜʚʠʛʘʪʝʣʴʥʳʭ ʥʘʚʳʢʦʚ ʚ ʩʧʦʨʪʠʚʥʦʡ ʠ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʄʝʪʦʜʠʢʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 8 ʟʜʦʨʦʚʳʭ 

ʤʫʞʯʠʥ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 21 ʜʦ 30 ʣʝʪ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ ʙʘʟʝ 

ʥʘʫʯʥʦïʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʧʨʦʙʣʝʤ ʩʧʦʨʪʘ ʠ 

ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ɺʝʣʠʢʦʣʫʢʩʢʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ. ɺʩʝ 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʝʜʝʥʳ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʠ ʧʨʠʥʮʠʧʦʚ 

ʙʠʦʤʝʜʠʮʠʥʩʢʦʡ ʵʪʠʢʠ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʤʠ ʚ ʍʝʣʴʩʠʥʩʢʦʡ 

ʜʝʢʣʘʨʘʮʠʠ 1964 ʛ., ʠ ʦʜʦʙʨʝʥʳ ʣʦʢʘʣʴʥʳʤ ʙʠʦʵʪʠʯʝʩʢʠʤ ʢʦʤʠʪʝʪʦʤ. 

ʂʘʞʜʳʡ ʫʯʘʩʪʥʠʢ ʧʨʝʜʩʪʘʚʠʣ ʜʦʙʨʦʚʦʣʴʥʦʝ ʧʠʩʴʤʝʥʥʦʝ 
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ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘʩʠʝ ʥʘ ʫʯʘʩʪʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʀʩʧʳʪʫʝʤʳʝ 

ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʚʳʚʝʩʢʝ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʥʘ 

ʣʝʚʦʤ ʙʦʢʫ (Minyaeva et al., 2017). ʋʩʣʦʚʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʢʣʶʯʘʣʠ 

ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʠʟʚʦʣʴʥʳʭ ʣʦʢʦʤʦʮʠʡ ʙʝʟ ʩʪʠʤʫʣʷʮʠʦʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʧʨʠ ʯʨʝʩʢʦʞʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʪʠʤʫʣʷʮʠʠ ʩʧʠʥʥʦʛʦ 

ʤʦʟʛʘ (ʏʕʉʉʄ). ɺ ʘʥʘʣʠʟ ʚʢʣʶʯʘʣʠ ʥʝ ʤʝʥʝʝ 6 ʧʦʣʥʳʭ ʰʘʛʘʪʝʣʴʥʳʭ 

ʮʠʢʣʦʚ (ʰʘʛʦʧʦʜʦʙʥʳʭ ʜʚʠʞʝʥʠʡ ʧʨʠ ʏʕʉʉʄ), ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʦ 

ʢʨʘʡʥʠʤ ʧʦʣʦʞʝʥʠʷʤ ʧʣʶʩʥʝʚʦʡ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʦʡ ʪʦʯʢʠ ʧʨʘʚʦʡ 

ʥʦʛʠ ʧʦ ʩʘʛʠʪʪʘʣʴʥʦʡ ʦʩʠ. 

ʏʕʉʉʄ ʥʘʥʦʩʠʣʘʩʴ ʩʪʠʤʫʣʷʪʦʨʦʤ ɹʠʦʢʠʥ ʕʉ-5 (ʆʆʆ 

çʂʦʩʠʤʘè, ʈʦʩʩʠʷ). ʉʪʠʤʫʣʠʨʫʶʱʠʡ ʵʣʝʢʪʨʦʜ ʨʘʩʧʦʣʘʛʘʣʩʷ ʤʝʞʜʫ 

ʧʦʟʚʦʥʢʘʤʠ ʊ11 ʠ ʊ12, ʜʚʘ ʘʥʦʜʘ ï ʩʠʤʤʝʪʨʠʯʥʦ ʥʘʜ ʛʨʝʙʥʷʤʠ 

ʧʦʜʚʟʜʦʰʥʳʭ ʢʦʩʪʝʡ, ʯʘʩʪʦʪʘ ʩʪʠʤʫʣʷʮʠʠ ï 30 ɻʮ. ʉʠʣʘ ʪʦʢʘ 

ʩʪʠʤʫʣʷʮʠʠ ʧʦʜʙʠʨʘʣʘʩʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʠ ʥʘʭʦʜʠʣʘʩʴ ʚ ʜʠʧʘʟʦʥʝ ʦʪ 

30 ʜʦ 90 ʤɸ. ʂʘʢ ʧʨʘʚʠʣʦ, ʝʝ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʚʳʟʚʘʪʴ 

ʰʘʛʦʧʦʜʦʙʥʳʝ ʜʚʠʞʝʥʠʷ ʫ ʠʩʧʳʪʫʝʤʳʭ (Gorodnichev et al., 2012). 

ɺʠʜʝʦʟʘʭʚʘʪ ʜʚʠʞʝʥʠʡ ʩʝʛʤʝʥʪʦʚ ʪʝʣʘ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ 

ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʠʩʪʝʤʳ Qualisys (ʐʚʝʮʠʷ). ʏʘʩʪʦʪʘ 

ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʩʦʩʪʘʚʣʷʣʘ 500 ɻʮ. ʉʚʝʪʦʦʪʨʘʞʘʶʱʠʝ ʤʘʨʢʝʨʳ 

ʨʘʟʤʝʱʘʣʠʩʴ ʥʘ ʩʣʝʜʫʶʱʠʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʪʦʯʢʘʭ: ʧʣʶʩʥʝʚʦʡ, 

ʥʠʞʥʝʙʝʨʮʦʚʦʡ, ʚʝʨʭʥʝʙʝʨʮʦʚʦʡ, ʚʝʨʪʝʣʴʥʦʡ. ʆʮʠʬʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ 

(ʢʦʦʨʜʠʥʘʪʳ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʪʦʯʝʢ, ʩʢʦʨʦʩʪʠ, ʫʩʢʦʨʝʥʠʷ, 

ʚʝʣʠʯʠʥʳ ʩʫʩʪʘʚʥʳʭ ʫʛʣʦʚ) ʵʢʩʧʦʨʪʠʨʦʚʘʣʠ ʚ ʩʠʩʪʝʤʫ Statistica 10.0 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ. ʌʦʨʤʠʨʦʚʘʣʠ ʤʘʪʨʠʮʫ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

(X), ʨʘʟʤʝʨʥʦʩʪʴʶ (IĬJ), ʛʜʝ I ï ʯʠʩʣʦ ʦʪʩʯʝʪʦʚ (ʤʛʥʦʚʝʥʥʳʭ 

ʠʟʤʝʨʝʥʠʡ), ʘ J ï ʯʠʩʣʦ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ. ʇʝʨʝʤʝʥʥʳʤʠ 

ʷʚʣʷʣʠʩʴ ʥʘʟʚʘʥʥʳʝ ʚʳʰʝ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʪʦʯʝʢ. ʂʨʦʤʝ ʵʪʦʛʦ ʤʘʪʨʠʮʘ 

ʚʢʣʶʯʘʣʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ, ʧʨʠʟʚʘʥʥʳʝ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʛʨʘʥʠʯʥʳʝ ʤʦʤʝʥʪʳ ʰʘʛʘʪʝʣʴʥʦʛʦ ʮʠʢʣʘ ʠ ʧʨʦʯʠʝ 

ʫʩʣʦʚʠʷ. 

ʀʟʚʣʝʯʝʥʠʝ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʩʠʥʝʨʛʠʡ ʨʝʘʣʠʟʦʚʳʚʘʣʠ ʩ 

ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ, ʠʩʧʦʣʴʟʫʷ ʩʪʘʥʜʘʨʪʥʳʡ ʤʦʜʫʣʴ 

Statistica çAdvanced/Multivariate ï PCAè. ʀʩʭʦʜʥʘʷ ʤʘʪʨʠʮʘ X 

ʨʘʟʣʘʛʘʣʘʩʴ ʥʘ ʧʨʦʠʟʚʝʜʝʥʠʝ ʜʚʫʭ ʤʘʪʨʠʮ: X=TĬP+E, ʛʜʝ T ï ʤʘʪʨʠʮʘ 

ʩʯʝʪʦʚ, P ï ʤʘʪʨʠʮʘ ʥʘʛʨʫʟʦʢ, E ï ʤʘʪʨʠʮʘ ʦʩʪʘʪʢʦʚ. ʈʘʩʩʤʘʪʨʠʚʘʣʠ 

ʢʦʤʧʦʥʝʥʪʳ ï ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʩʠʥʝʨʛʠʠ (ʂʠʥʉ), ʠʤʝʶʱʠʝ 

ʩʦʙʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʙʦʣʴʰʝ ʝʜʠʥʠʮʳ ʠ ʫʯʠʪʳʚʘʶʱʠʝ ʥʝ ʤʝʥʝʝ 10% 

ʦʙʱʝʡ ʜʠʩʧʝʨʩʠʠ. ɸʥʘʣʠʟʠʨʦʚʘʣʠ ʢʦʣʠʯʝʩʪʚʦ ʠʟʚʣʝʢʘʝʤʳʭ ʢʦʤʧʦʥʝʥʪ, 

ʧʨʦʮʝʥʪ ʦʙʱʝʡ ʜʠʩʧʝʨʩʠʠ (VAF), ʥʘʛʨʫʟʢʠ (loadings) ʠ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʘʢʪʠʚʘʮʠʠ (scores). ʅʘʛʨʫʟʢʠ ʧʦʢʘʟʳʚʘʶʪ ʩʪʝʧʝʥʴ ʚʟʘʠʤʦʩʚʷʟʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʩʠʥʝʨʛʠʠ (ʦʪ 0 ʜʦ 1), ʘ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʘʢʪʠʚʘʮʠʠ ʦʪʨʘʞʘʶʪ ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʡ ʚʥʫʪʨʠ ʢʘʞʜʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 
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(Moiseev et al., 2022). ʉʨʘʚʥʝʥʠʝ ʥʘʛʨʫʟʦʢ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʘʢʪʠʚʘʮʠʠ 

ʂʠʥʉ ʚʳʧʦʣʥʷʣʠ ʩ ʧʦʤʦʱʴʶ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ (ANOVA) ʠ 

ʢʨʦʩʩʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. ʄʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

ʜʘʥʥʳʭ ʚʢʣʶʯʘʣʘ ʨʘʩʯʝʪ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ (M), ʦʰʠʙʢʠ 

ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ (SE), ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ (SD). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʤʧʣʠʪʫʜʘ 

ʜʚʠʞʝʥʠʡ ʥʠʞʥʝʙʝʨʮʦʚʦʡ ʠ ʧʣʶʩʥʝʚʦʡ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʪʦʯʝʢ 

ʧʨʘʚʦʡ ʥʦʛʠ ʚ ʩʨʝʜʥʝʤ ʧʦ ʛʨʫʧʧʝ ʥʠʞʝ ʧʨʠ ʰʘʛʦʧʦʜʦʙʥʳʭ ʜʚʠʞʝʥʠʷʭ, 

ʚʳʟʳʚʘʝʤʳʭ ʏʕʉʉʄ, ʯʝʤ ʧʨʠ ʧʨʦʠʟʚʦʣʴʥʳʭ ʥʘ 11,68 ʠ 8,14 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣ. 1). ʇʨʠ ʵʪʦʤ ʦʪʤʝʯʝʥʘ ʙ ʣʴʰʘʷ ʘʤʧʣʠʪʫʜʘ 

ʧʨʘʚʦʡ ʚʝʨʪʝʣʴʥʦʡ ʪʦʯʢʠ, ʥʦ ʥʝ ʜʦʩʪʦʚʝʨʥʦ (P>0,05).   
ʊʘʙʣʠʮʘ 1 

ɸʤʧʣʠʪʫʜʘ ʜʚʠʞʝʥʠʡ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʪʦʯʝʢ (ʤʤ) ʧʦ ʩʘʛʠʪʪʘʣʴʥʦʡ ʦʩʠ 

ʧʨʠ ʧʨʦʠʟʚʦʣʴʥʳʭ ʣʦʢʦʤʦʮʠʷʭ ʠ ʧʨʠ ʏʕʉʉʄ, MÑm 

 

ɸʥʪʨ. ʪʦʯʢʘ ʇʈɿɺ ʉʊʀʄ ȹ % ʈ 

ɺʝʨʪʝʣʴʥʘʷ ʧʨ. 64,76Ñ2,55 88,66Ñ3,52 36,91 >0,05 

ɺʝʨʭʥʝʙʝʨʮʦʚʘʷ ʧʨ. 352,12Ñ6,09 367,35Ñ7,31 4,33 >0,05 

ʅʠʞʥʝʙʝʨʮʦʚʘʷ ʧʨ. 731,5Ñ5,88 646,06Ñ6,33 -11,68 <0,05 

ʇʣʶʩʥʝʚʘʷ ʧʨ. 902,46Ñ3,29 829,03Ñ3,68 -8,14 <0,05 

ɺʝʨʭʥʝʙʝʨʮʦʚʘʷ ʣʝʚ. 286,04Ñ12,72 307,93Ñ1,72 7,65 >0,05 

ʅʠʞʥʝʙʝʨʮʦʚʘʷ ʣʝʚ. 591,38Ñ16,13 589,65Ñ16,89 -0,29 >0,05 

ʇʣʶʩʥʝʚʘʷ ʣʝʚ. 783,36Ñ19,03 771,27Ñ21,82 -1,54 >0,05 

 

ʉʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʚʝʣʠʯʠʥ ʩʫʩʪʘʚʥʳʭ ʫʛʣʦʚ ʚ ʨʘʟʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ, ʦʪʤʝʯʘʣʘʩɹ ʣʠʰʴ 

ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʨʘʟʥʠʮʘ ʘʤʧʣʠʪʫʜʳ ʜʚʠʞʝʥʠʡ ʚ ʛʦʣʝʥʦʩʪʦʧʥʳʭ 

ʩʫʩʪʘʚʘʭ, ʥʝ ʧʨʝʚʳʰʘʶʱʘʷ 7,10 % (ʈ>0,05). ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ 

ʨʘʟʣʠʯʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʡ 

ʪʦʯʝʢ ʩʝʛʤʝʥʪʦʚ ʪʝʣʘ (ʪʘʙʣ. 2). ʊʘʢ, ʧʨʠ ʏʕʉʉʄ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʘʷ ʩʢʦʨʦʩʪʴ, ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʩʝʛʤʝʥʪʦʚ ʧʨʘʚʦʡ 

ʥʠʞʥʝʡ ʢʦʥʝʯʥʦʩʪʠ, ʛʜʝ ʨʘʟʥʠʮʘ ʜʦʩʪʠʛʘʣʘ 35,35 %. ʅʝʩʢʦʣʴʢʦ 

ʤʝʥʴʰʘʷ ʩʢʦʨʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʠ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʪʦʯʝʢ ʣʝʚʦʡ ʥʦʛʠ. ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ ʙʳʣʘ ʠ 

ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʫʩʢʦʨʝʥʠʷ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʪʦʯʝʢ, ʛʜʝ ʨʘʟʥʠʮʘ 

ʩʦʩʪʘʚʣʷʣʘ ʦʪ 4,84 % ʜʦ 21,44 %, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚʳʨʘʞʝʥʥʘʷ ʚ 

ʥʠʞʥʝʙʝʨʮʦʚʦʡ ʠ ʧʣʶʩʥʝʚʦʡ ʪʦʯʢʘʭ ʧʨʘʚʦʡ ʥʠʞʥʝʡ ʢʦʥʝʯʥʦʩʪʠ 

(P>0,05). 
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ʊʘʙʣʠʮʘ 2 

ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʪʦʯʝʢ (ʤʤ/ʩ) ʧʦ ʩʘʛʠʪʪʘʣʴʥʦʡ ʦʩʠ  

ʧʨʠ ʧʨʦʠʟʚʦʣʴʥʳʭ ʣʦʢʦʤʦʮʠʷʭ ʠ ʧʨʠ ʏʕʉʉʄ, MÑm 

 

ɸʥʪʨ. ʪʦʯʢʘ ʇʈɿɺ ʉʊʀʄ ȹ % ʈ 

ɺʝʨʪʝʣʴʥʘʷ ʧʨ. 49,11Ñ1,54 34,38Ñ1,36 -29,99 <0,05 

ɺʝʨʭʥʝʙʝʨʮʦʚʘʷ ʧʨ. 311,8Ñ4,4 234,88Ñ5,51 -24,67 <0,05 

ʅʠʞʥʝʙʝʨʮʦʚʘʷ ʧʨ. 639,78Ñ12,97 418,41Ñ14,13 -34,60 <0,05 

ʇʣʶʩʥʝʚʘʷ ʧʨ. 786,43Ñ16,89 508,41Ñ18,22 -35,35 <0,05 

ɺʝʨʭʥʝʙʝʨʮʦʚʘʷ ʣʝʚ. 237,35Ñ5,33 222,54Ñ4,53 -6,24 >0,05 

ʅʠʞʥʝʙʝʨʮʦʚʘʷ ʣʝʚ. 511,09Ñ11,16 459,64Ñ5,42 -10,07 <0,05 

ʇʣʶʩʥʝʚʘʷ ʣʝʚ. 631,53Ñ16,88 558,15Ñ8,9 -11,62 <0,05 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʨʘʚʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʣʦʢʦʤʦʮʠʡ ʚ ʫʩʣʦʚʠʷʭ ʠʭ 

ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʠ ʧʨʠ ʏʕʉʉʄ, ʧʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʨʘʟʣʠʯʠʷ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʩʢʦʨʦʩʪʠ ʠ ʫʩʢʦʨʝʥʠʡ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ 

ʪʦʯʝʢ, ʧʨʠ ʵʪʦʤ, ʘʤʧʣʠʪʫʜʘ ʜʚʠʞʝʥʠʡ ʩʝʛʤʝʥʪʦʚ ʪʝʣʘ ʠ ʩʫʩʪʘʚʥʳʭ 

ʫʛʣʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʟʣʠʯʘʝʪʩʷ.  

ʀʩʭʦʜʷ ʠʟ ʮʝʣʠ ʨʘʙʦʪʳ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʂʠʥʉ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ 

ʚʳʷʚʣʝʥʦ ʜʚʘ ʢʦʤʧʦʥʝʥʪʘ (ʩʠʥʝʨʛʠʠ), ʠʟʚʣʝʯʝʥʥʳʭ ʠʟ ʚʩʝʭ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ʇʨʦʮʝʥʪ ʦʙʲʷʩʥʷʝʤʦʡ ʜʠʩʧʝʨʩʠʠ ʧʨʠ 

ʩʨʘʚʥʝʥʠʠ ʧʨʦʠʟʚʦʣʴʥʳʭ ʠ ʚʳʟʚʘʥʥʳʭ ʏʕʉʉʄ ʣʦʢʦʤʦʮʠʡ 

ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʣʩʷ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʢʦʨʦʩʪʠ ʠ ʘʤʧʣʠʪʫʜʳ 

ʜʚʠʞʝʥʠʡ ʩʫʩʪʘʚʥʳʭ ʫʛʣʦʚ, ʧʨʠʯʝʤ ʧʨʠ ʩʪʠʤʫʣʷʮʠʠ ʦʪʤʝʯʘʣʠʩʴ ʙʦʣʝʝ 

ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ, ʜʦʩʪʠʛʘʶʱʠʝ 88 %. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 

ʩʪʨʫʢʪʫʨʘ ʣʦʢʦʤʦʪʦʨʥʦʛʦ ʮʠʢʣʘ, ʠʥʠʮʠʠʨʫʝʤʘʷ ʏʕʉʉʄ, ʦʙʣʘʜʘʝʪ 

ʙʦʣʴʰʝʡ ʩʪʘʙʠʣʴʥʦʩʪʴʶ ʠ ʚʳʩʦʢʦʡ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʴʶ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʧʦʣʥʷʝʤʳʤʠ ʣʦʢʦʤʦʮʠʷʤʠ.  

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʯʝʪʢʘʷ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʥʘʛʨʫʟʦʢ ʂʠʥʉ ʧʝʨʝʤʝʱʝʥʠʡ ʪʦʯʝʢ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ 

ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ (ʨʠʩ. 1ɸ). ʇʨʠ ʩʪʠʤʫʣʷʮʠʠ ʩʦʭʨʘʥʷʝʪʩʷ 

ʭʘʨʘʢʪʝʨʥʘʷ ʢʘʨʪʠʥʘ, ʦʜʥʘʢʦ ʦʪʤʝʯʘʶʪʩʷ ʙʦʣʝʝ ʥʠʟʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʧʨʠ ʏʕʉʉʄ. ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʚʦ ʚʪʦʨʦʡ ʩʠʥʝʨʛʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʢʠʥʝʤʘʪʠʯʝʩʢʠʡ ʨʠʩʫʥʦʢ ʣʦʢʦʤʦʮʠʡ ʦʩʪʘʝʪʩʷ 

ʩʪʘʙʠʣʴʥʳʤ ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʭʦʞʠʤ ʧʨʠ ʧʨʦʠʟʚʦʣʴʥʦʡ 

ʭʦʜʴʙʝ ʠ ʧʨʠ ʣʦʢʦʤʦʮʠʷʭ, ʠʥʠʮʠʠʨʫʝʤʳʭ ʏʕʉʉʄ. ʉʭʦʜʩʪʚʦ ʚʝʢʪʦʨʦʚ 

ʩʠʥʝʨʛʠʠ ʥʘʭʦʜʠʣʦʩʴ ʚ ʜʠʘʧʘʟʦʥʝ 0,98Ñ0,14 ʚ ʧʝʨʚʦʡ ʩʠʥʝʨʛʠʠ ʠ 

0,70Ñ0,09 ʚʦ ʚʪʦʨʦʡ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʩʪʠʤʫʣʷʮʠʷ ʥʝ 

ʟʘʪʨʘʛʠʚʘʝʪ ʠʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʧʘʪʪʝʨʥʦʦʙʨʘʟʫʶʱʫʶ 

ʯʘʩʪʴ ʥʝʡʨʦʥʘʣʴʥʦʡ ʩʝʪʠ, ʨʝʛʫʣʠʨʫʶʱʝʡ ʰʘʛʘʪʝʣʴʥʳʡ ʮʠʢʣ. ʇʨʠ 

ʨʘʩʩʤʦʪʨʝʥʠʠ ʂʠʥʉ ʩʢʦʨʦʩʪʝʡ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʪʦʯʝʢ 



ɺʝʩʪʥʠʢ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ "ɹʠʦʣʦʛʠʷ ʠ ɻ ʢʦʣʦʛʠʷ". 2022. ̄  4 (68) 

 

- 20 - 

ʫʩʪʘʥʦʚʣʝʥʳ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʘʛʨʫʟʦʢ ʠ 

ʚʝʢʪʦʨʦʚ ʂʠʥʉ (ʨʠʩ. 1ɹ). ʉʭʦʜʩʪʚʦ ʚʝʢʪʦʨʦʚ ʩʠʥʝʨʛʠʠ ʟʜʝʩʴ ʥʝ 

ʧʨʝʚʳʰʘʣʦ 0,77Ñ0,04 ʜʣʷ ʧʝʨʚʦʡ ʩʠʥʝʨʛʠʠ ʠ 0,04Ñ0,01 ʜʣʷ ʚʪʦʨʦʡ. 

ɸʥʘʣʠʟʠʨʫʷ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʠ ʚʝʢʪʦʨʳ ʩʠʥʝʨʛʠʡ ʩʫʩʪʘʚʥʳʭ 

ʫʛʣʦʚ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʘʛʨʫʟʦʢ ʢʦʣʝʥʥʦʛʦ ʠ 

ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʦʚ ʧʨʘʚʦʡ ʥʦʛʠ (P>0,05), ʘ ʥʘʠʙʦʣʴʰʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʚ ʛʦʣʝʥʦʩʪʦʧʥʳʭ ʩʫʩʪʘʚʘʭ ʦʙʝʠʭ 

ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ. 

 
ʈʠʩ. 1. ʅʘʛʨʫʟʢʠ ʠ ʚʝʢʪʦʨʳ ʂʠʥʉ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʚʦʣʴʥʳʭ ʣʦʢʦʤʦʮʠʡ ʠ 

ʚʳʟʳʚʘʝʤʳʭ ʏʕʉʉʄ: ɸ ï ʂʠʥʉ ʧʝʨʝʤʝʱʝʥʠʡ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʪʦʯʝʢ,  

ɹ ï ʂʠʥʉ ʩʢʦʨʦʩʪʝʡ. ʉ1,2 ï ʥʦʤʝʨ ʩʠʥʝʨʛʠʠ. 1 ï ʚʝʨʪʝʣʴʥʘʷ ʧʨ., 2 ï ʚʝʨʭʥʝʙʝʨʮʦʚʘʷ 

ʧʨ., 3 ï ʥʠʞʥʝʙʝʨʮʦʚʘʷ ʧʨ., 4 ï ʧʣʶʩʥʝʚʘʷ ʧʨ., 5 ï ʚʝʨʭʥʝʙʝʨʮʦʚʘʷ ʣʝʚ., 6 ï 

ʥʠʞʥʝʙʝʨʮʦʚʘʷ ʣʝʚ., 7 ï ʧʣʶʩʥʝʚʘʷ ʣʝʚ. * ï ʜʦʩʪʦʚʝʨʥʦ, ʧʨʠ ʈ <0,05. 

 

ɺʨʝʤʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʂʠʥʉ, ʠʟʚʣʝʯʝʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʥʘʙʦʨʦʚ 

ʜʘʥʥʳʭ, ʚʢʣʶʯʘʶʱʠʭ ʜʘʥʥʳʝ ʦ ʚʝʣʠʯʠʥʘʭ ʧʝʨʝʤʝʱʝʥʠʡ, ʩʢʦʨʦʩʪʝʡ ʠ 

ʫʩʢʦʨʝʥʠʡ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʪʦʯʝʢ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. 

ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʚʳʩʦʢʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʘʢʪʠʚʘʮʠʠ ʧʝʨʚʦʡ ʩʠʥʝʨʛʠʠ ʧʨʠ ʧʨʦʠʟʚʦʣʴʥʳʭ ʣʦʢʦʤʦʮʠʷʭ ʠ 

ʚʳʟʳʚʘʝʤʳʭ ʏʕʉʉʄ. ʊʘʢ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʝʚʳʰʘʣʠ 

0,92Ñ0,11, ʘ ʩ ʫʯʝʪʦʤ ʨʘʟʜʝʣʝʥʠʷ ʣʦʢʦʤʦʪʦʨʥʦʛʦ ʮʠʢʣʘ ʥʘ ʜʚʝ ʯʘʩʪʠ, 

ʦʨʠʝʥʪʠʨʫʷʩʴ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦʙ ʦʯʝʥʴ 

ʚʳʩʦʢʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʚʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ï ʙʦʣʝʝ 0,99Ñ0,01 (ʨʠʩ. 

2ɸ). ʂʠʥʉ ʩʢʦʨʦʩʪʝʡ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʪʦʯʝʢ ʩʝʛʤʝʥʪʦʚ ʪʝʣʘ 
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ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʥʠʟʢʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʚ ʨʘʟʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ. ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝʝ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʘʢʪʠʚʘʮʠʠ ʚʪʦʨʦʡ ʩʠʥʝʨʛʠʠ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ 

ʰʘʛʘʪʝʣʴʥʦʛʦ ʮʠʢʣʘ (ʨʠʩ. 2ɹ). ʂʠʥʉ ʫʩʢʦʨʝʥʠʡ ʥʝ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ 

ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ ʮʠʢʣʘ ʰʘʛʘ, ʘ ʨʘʟʣʠʯʠʷ ʧʨʠ ʩʨʘʚʥʝʥʠʠ 

ʠʭ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʚʦʣʴʥʦʡ ʭʦʜʴʙʳ ʠ ʧʨʠ ʏʕʉʉʄ ʦʢʘʟʳʚʘʣʠʩʴ 

ʩʫʱʝʩʪʚʝʥʥʳʤʠ. ʉʨʘʚʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʘʢʪʠʚʘʮʠʠ ʂʠʥʉ 

ʘʤʧʣʠʪʫʜʳ ʜʚʠʞʝʥʠʡ ʩʫʩʪʘʚʥʳʭ ʫʛʣʦʚ ʧʦʢʘʟʘʣʦ ʚʳʩʦʢʦʝ ʠʭ ʩʭʦʜʩʪʚʦ, 

ʪʘʢʞʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʦʷʚʣʷʶʱʝʝʩʷ ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʮʠʢʣʘ 

ʰʘʛʘ ï ʙʦʣʝʝ 0,99Ñ0,02. 

 
ʈʠʩ. 2. ʂʦʵʬʬʠʮʠʝʥʪʳ ʘʢʪʠʚʘʮʠʠ ʂʠʥʉ ʧʨʠ ʧʨʦʠʟʚʦʣʴʥʳʭ ʠ ʚʳʟʳʚʘʝʤʳʭ 

ʏʕʉʉʄ ʣʦʢʦʤʦʮʠʷ: ɸ ï ʂʠʥʉ ʧʝʨʝʤʝʱʝʥʠʡ, ɹ ï ʂʠʥʉ ʩʢʦʨʦʩʪʝʡ, ɺ ï ʂʠʥʉ 

ʫʩʢʦʨʝʥʠʡ. ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ ï ʧʨʦʛʨʝʩʩ ʮʠʢʣʘ ʰʘʛʘ, ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ï ʫ.ʝ. ʉʪʨʝʣʢʘʤʠ 

ʧʦʢʘʟʘʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʡ ʥʦʛʠ ʧʦ ʩʘʛʠʪʪʘʣʴʥʦʡ ʦʩʠ. ʉ1,2 ï ʥʦʤʝʨ ʩʠʥʝʨʛʠʠ. 
 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʤʧʦʥʝʥʪʳ, ʚʳʷʚʣʷʝʤʳʝ ʧʨʠ 

ʬʘʢʪʦʨʠʟʘʮʠʠ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʶʱʠʝ ʚʘʨʠʘʮʠʦʥʥʳʝ ʨʷʜʳ 

ʧʝʨʝʤʝʱʝʥʠʡ, ʩʢʦʨʦʩʪʝʡ ʠ ʫʩʢʦʨʝʥʠʡ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʪʦʯʝʢ 
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ʩʝʛʤʝʥʪʦʚ ʪʝʣʘ, ʘ ʪʘʢʞʝ ʚʝʣʠʯʠʥʳ ʩʫʩʪʘʚʥʳʭ ʫʛʣʦʚ, ʦʙʨʘʟʫʶʪ ʜʚʝ 

ʩʠʥʝʨʛʠʠ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʭ ʩʪʨʫʢʪʫʨʳ ʚ 

ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʧʦʣʥʷʝʤʳʭ ʣʦʢʦʤʦʮʠʡ ʠ ʧʨʠ ʰʘʛʦʧʦʜʦʙʥʳʭ 

ʜʚʠʞʝʥʠʷʭ, ʠʥʠʮʠʠʨʫʝʤʳʭ ʏʕʉʉʄ ʧʦʢʘʟʳʚʘʝʪ ʚʳʩʦʢʦʝ ʩʭʦʜʩʪʚʦ 

ʧʘʪʪʝʨʥʦʚ ʩʠʥʝʨʛʠʡ, ʥʦ ʦʪʤʝʯʘʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʩʪʝʧʝʥʠ 

ʚʦʚʣʝʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʝʛʤʝʥʪʦʚ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʚ ʩʠʥʝʨʛʠʶ. 

ɺʨʝʤʝʥʥ§ʷ ʩʪʨʫʢʪʫʨʘ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʩʠʥʝʨʛʠʡ ʧʨʠ ʧʨʦʠʟʚʦʣʴʥʦʡ 

ʭʦʜʴʙʝ ʠ ʧʨʠ ʏʕʉʉʄ ʠʤʝʝʪ ʩʭʦʞʠʝ ʧʘʪʪʝʨʥʳ ʧʦ ʜʘʥʥʳʤ 

ʧʝʨʝʤʝʱʝʥʠʡ ʠ ʚʝʣʠʯʠʥʘʤ ʩʫʩʪʘʚʥʳʭ ʫʛʣʦʚ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 

ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʮʠʢʣʘ ʰʘʛʘ. ʅʘʙʣʶʜʘʝʤʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʩʪʫʨʢʪʫʨʳ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʩʠʥʝʨʛʠʡ, 

ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʳ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʯʨʝʩʢʦʞʥʦʡ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʪʠʤʫʣʷʮʠʠ ʩʧʠʥʥʦʛʦ ʤʦʟʛʘ ʥʘ ʨʠʪʤʦʛʝʥʝʨʠʨʫʶʱʫʶ 

ʯʘʩʪʴ ʩʧʠʥʘʣʴʥʦʡ ʥʝʡʨʦʥʘʣʴʥʦʡ ʩʝʪʠ, ʧʨʠ ʵʪʦʤ ʧʘʪʪʝʨʥʦʦʙʨʘʟʫʶʱʘʷ 

ʯʘʩʪʴ ʩʠʥʝʨʛʠʠ ʦʩʪʘʝʪʩʷ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʦʡ.  
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SYNERGETIC CONTROL OF THE LOCOMOTIONôS KINEMATIC 

STRUCTURE UNDER THE SPINAL CORD TRANSCUTANEOUS 

STIMULATION  
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We studied the kinematic synergies during voluntary locomotion and step-

like movements initiated by transcutaneous electrical stimulation of the 

spinal cord. A high similarity of the spatial structure of synergy was shown 

with significant differences in the degree of involvement of various 

segments of the lower extremities. The observed differences are associated 

with the predominant effect of transcutaneous electrical stimulation on the 

rhythm-generating part of the spinal neuronal network, while its pattern-

forming part remains more stable. 

Keywords: kinematic synergies, locomotion, electrical stimulation of the 

spinal cord, motor control. 
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ʀ.ɸ. ɺʘʨʛʘʥʦʚʘ, ʗ.ʀ. ʄʝʜʚʝʜʝʚ, ɽ.ɸ. ʅʠʢʘʥʦʨʦʚʘ, ʂ.ʖ. ʀʚʘʥʦʚ, 

ɺ.ʀ. ʅʘʛʠʙʘ 
ʈʦʩʩʠʡʩʢʠʡ ʌʝʜʝʨʘʣʴʥʳʡ ʷʜʝʨʥʳʡ ʮʝʥʪʨ ï ɺʩʝʨʦʩʩʠʡʩʢʠʡ ʅʀʀ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʬʠʟʠʢʠ, ʉʘʨʦʚ 

 
ʇʦʚʨʝʞʜʘʝʤʦʩʪʴ ɼʅʂ ʣʠʤʬʦʮʠʪʦʚ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʢʨʦʚʠ ʠ ʢʣʝʪʦʢ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩ ʦʮʝʥʠʚʘʣʠ ʱʝʣʦʯʥʦʡ ʚʝʨʩʠʝʡ ʤʝʪʦʜʘ çɼʅʂ-

ʢʦʤʝʪè ʩʨʘʟʫ ʧʦʩʣʝ ʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ 

ʪʝʩʪʠʨʫʶʱʝʛʦ ʋʌ - ʠʟʣʫʯʝʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʠʟʢʦʠʥʪʝʥʩʠʚʥʦʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʫʚʝʣʠʯʠʚʘʣʦ ʧʦʚʨʝʞʜʘʝʤʦʩʪʴ ɼʅʂ 

ʢʣʝʪʦʢ ʢʨʦʚʠ ʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (ʨÒ0,05). 

Cʦʜʝʨʞʘʥʠʝ ɼʅʂ ʚ çʭʚʦʩʪʝ ʢʦʤʝʪʳè ʚ ʢʣʝʪʢʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

ʦʢʘʟʘʣʦʩʴ ʚ 2 ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʚ ʢʣʝʪʢʘʭ ʢʨʦʚʠ. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ 

ʪʝʩʪʠʨʫʶʱʘʷ ʋʌ-ʥʘʛʨʫʟʢʘ ʫʩʠʣʠʚʘʣʘ ʙʠʦʵʬʬʝʢʪʳ ʜʝʡʩʪʚʠʷ ʕʄʀ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʪʦʜ çɼʅʂ-ʢʦʤʝʪè, ʣʠʤʬʦʮʠʪʳ, ʢʣʝʪʢʠ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ, ʋʌ ï ʦʙʣʫʯʝʥʠʝ.  

 

ɺʚʝʜʝʥʠʝ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʨʘʜʠʦʯʘʩʪʦʪʥʳʝ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠʟʣʫʯʝʥʠʷ (ʕʄʀ) ʩʪʘʣʠ ʚʝʜʫʱʠʤ ʪʝʭʥʦʛʝʥʥʳʤ 

ʬʘʢʪʦʨʦʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʉ ʛʣʦʙʘʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʩʦʪʦʚʦʡ ʩʚʷʟʠ 

ʧʦʩʪʦʷʥʥʦʝ ʜʝʡʩʪʚʠʝ ʕʄʀ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʣʦʢʘʣʴʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʥʘ ʤʦʟʛ. ʇʨʠ ʵʪʦʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʝʪ ʝʜʠʥʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʠʩʢʘ ʩʚʷʟʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʪʦʚʦʡ ʩʚʷʟʠ ʧʨʠ ʨʘʟʚʠʪʠʠ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ (ʆʜʠʥʘʝʚ ʠ ʜʨ., 2015; 

ɻʨʠʛʦʨʴʝʚ ʠ ʜʨ., 2018). 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʩʦʙʳʪʠʝʤ, ʧʨʠʚʦʜʷʱʠʤ ʢ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʤʫ ʧʝʨʝʨʦʞʜʝʥʠʶ ʢʣʝʪʦʢ, ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ 

ʧʦʚʨʝʞʜʝʥʠʡ ɼʅʂ (Alhmoud et al., 2020). ʆʧʫʙʣʠʢʦʚʘʥʥʳʝ ʢ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʩʚʝʜʝʥʠʷ ʦ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʕʄʀ 

ʚʳʟʳʚʘʪʴ ʧʦʚʨʝʞʜʝʥʠʷ ɼʅʂ ʥʦʩʷʪ ʧʨʦʪʠʚʦʨʝʯʠʚʳʡ ʭʘʨʘʢʪʝʨ (Malyapa 

et al., 2006; Sakuma et al., 2006; Phillips et al., 2009; Akdag et al., 2016; 

                                                 

 
*
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ʧʨʦʚʦʜʠʤʳʭ ʚʦ ʌɻʋʇ çʈʌʗʎ - ɺʅʀʀʕʌè, 
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Danese et al, 2017). ɺ ʨʷʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʕʄʀ 

ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʥʝ ʚʳʟʳʚʘʝʪ ʧʦʚʨʝʞʜʝʥʠʷ ɼʅʂ (Malyapa et 

al., 1997; Malyapa et al., 2006; Sakuma et al., 2006). ʉʦʛʣʘʩʥʦ ʜʨʫʛʠʤ 

ʘʚʪʦʨʘʤ, ʥʠʟʢʦʠʥʪʝʥʩʠʚʥʦʝ ʕʄʀ ʚʳʟʳʚʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʦʜʥʦʥʠʪʝʚʳʭ 

ʨʘʟʨʳʚʦʚ ɼʅʂ ʠ ʱʝʣʦʯʥʦ - ʣʘʙʠʣʴʥʳʭ ʩʘʡʪʦʚ (Kesari
 
et al., 2009; Trosic 

et al., 2011; Alkis
 
et al., 2019). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʧʦʚʨʝʞʜʝʥʠʡ 

ɼʅʂ ʚ ʢʣʝʪʢʘʭ ʨʘʟʣʠʯʥʳʭ ʪʢʘʥʝʡ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʤʝʪʦʜ çɼʅʂ-

ʢʦʤʝʪè (Singh et al, 1998; ʇʦʧʦʚʘ ʠ ʜʨ., 2008; O'Donoghue et al, 2021; 

Tahara et al, 2021). ʄʝʪʦʜ ʧʨʠʤʝʥʠʤ ʚ ʩʠʩʪʝʤʘʭ in vivo ʠ in vitro, ʯʪʦ 

ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʦʙʩʪʚʝʥʥʳʭ 

ʛʝʥʦʪʦʢʩʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʟʫʯʘʝʤʦʛʦ ʬʘʢʪʦʨʘ ʠ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʠ 

ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʜʝʡʩʪʚʠʝ ʜʨʫʛʠʭ ʛʝʥʦʪʦʢʩʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ (Moller et 

al., 2020; O'Donoghue et al., 2021; Tahara et al., 2021). ʋʌ - ʠʟʣʫʯʝʥʠʝ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚ ʢʘʯʝʩʪʚʝ 

ʪʝʩʪʠʨʫʶʱʝʡ ʥʘʛʨʫʟʢʠ ʜʣʷ ʠʥʜʫʢʮʠʠ ʬʦʪʦʭʠʤʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ 

ɼʅʂ ʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʨʝʧʘʨʘʮʠʠ (Gocke et al, 2000; 

ʅʠʢʘʥʦʨʦʚʘ ʠ ʜʨ., 2002). 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʘʩʴ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʫʨʦʚʥʷ 

ʧʦʚʨʝʞʜʝʥʠʡ ɼʅʂ ʚ ʢʣʝʪʢʘʭ ʢʨʦʚʠ ʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, 

ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʋʌ - ʠʟʣʫʯʝʥʠʝʤ ʠ ʤʦʜʫʣʠʨʦʚʘʥʥʳʤ ʕʄʀ ʯʘʩʪʦʪʦʡ 

1000 ʄɻʮ. 

ʄʝʪʦʜʠʢʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ in vivo ʥʘ 52 ʙʝʣʳʭ 

ʙʝʩʧʦʨʦʜʥʳʭ ʢʨʳʩʘʭ - ʩʘʤʮʘʭ ʤʘʩʩʦʡ 180-220 ʛʨʘʤʤʦʚ. ɾʠʚʦʪʥʳʭ 

ʩʦʜʝʨʞʘʣʠ ʚ ʚʠʚʘʨʠʠ ʧʨʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʤ ʦʩʚʝʱʝʥʠʠ ʚ ʩʪʘʥʜʘʨʪʥʳʭ 

ʫʩʣʦʚʠʷʭ (ʪʝʤʧʝʨʘʪʫʨʘ 22Ñ2 ÁC, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ 60Ñ10 %), 

ʨʘʟʤʝʱʘʷ ʠʭ ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʷ ʧʝʨʝʜʚʠʞʝʥʠʷ ʚ ʢʣʝʪʢʘʭ ʧʦ ʯʝʪʳʨʝ ʦʩʦʙʠ 

ʚ ʢʘʞʜʦʡ. ɼʣʷ ʧʦʜʩʪʠʣʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʨʝʚʝʩʥʳʝ ʦʧʠʣʢʠ. ɺ ʢʘʯʝʩʪʚʝ 

ʢʦʨʤʘ ï ʩʪʘʥʜʘʨʪʥʳʡ ʢʦʤʙʠʢʦʨʤ ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʡ ʧʦʣʥʦʨʘʮʠʦʥʥʳʡ 

ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ (ʵʢʩʪʨʫʜʠʨʦʚʘʥʥʳʡ), ɻʆʉʊ ʈ 50258-92. 

ɼʦʩʪʫʧ ʞʠʚʦʪʥʳʭ ʢ ʢʦʨʤʫ ʠ ʚʦʜʝ ï ʩʚʦʙʦʜʥʳʡ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ 

ʧʦʣʴʟʦʚʘʣʠʩ ɹ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʧʦ ʟʘʱʠʪʝ ʞʠʚʦʪʥʳʭ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʥʘʫʯʥʳʭ ʮʝʣʷʭ 

(Directive 2010/63/EU of the European Parliament and the Council of 22 

September 2010 on the protection of animals used for scientific purpose. 

Official Journal of the EU. 2010; 276: 33-79.) 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠ 

ʢʦʥʪʨʦʣʴʥʳʝ ʛʨʫʧʧʳ ʜʣʷ ʦʮʝʥʢʠ ʧʦʚʨʝʞʜʝʥʠʡ ɼʅʂ ʚ ʢʣʝʪʢʘʭ ʢʨʦʚʠ 

(ʧʦ 16 ʞʠʚʦʪʥʳʭ ʚ ʛʨʫʧʧʝ) ʠ ʚ ʢʣʝʪʢʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ (ʧʦ 10 

ʞʠʚʦʪʥʳʭ ʚ ʛʨʫʧʧʝ). 

ɾʠʚʦʪʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ ʧʦʜʚʝʨʛʘʣʠ ʦʜʥʦʢʨʘʪʥʦʤʫ 

30-ʤʠʥʫʪʥʦʤʫ ʜʝʡʩʪʚʠʶ ʥʠʟʢʦʠʥʪʝʥʩʠʚʥʦʛʦ ʠʤʧʫʣʴʩʥʦ-

ʤʦʜʫʣʠʨʦʚʘʥʥʦʛʦ ʕʄʀ ʯʘʩʪʦʪʦʡ 1000 ʄɻʮ ʠ ʧʣʦʪʥʦʩʪʴ ʁ ʧʦʪʦʢʘ 

https://pubmed.ncbi.nlm.nih.gov/?term=Malyapa+RS&cauthor_id=9399708
https://pubmed.ncbi.nlm.nih.gov/?term=Malyapa+RS&cauthor_id=9399708
https://pubmed.ncbi.nlm.nih.gov/?term=Sakuma+N&cauthor_id=16283663
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ʵʥʝʨʛʠʠ ʥʝ ʙʦʣʝʝ 85 ʤʢɺʪ/ʩʤ
2
. ʀʩʪʦʯʥʠʢʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʷʚʣʷʣʘʩʴ 

ʣʘʙʦʨʘʪʦʨʥʘʷ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ, ʚʢʣʶʯʘʶʱʘʷ ʛʝʥʝʨʘʪʦʨ,  

 

ʫʩʠʣʠʪʝʣʴ ʠ ʨʫʧʦʨʥʫʶ ʘʥʪʝʥʥʫ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʕʄʀ ʦʮʝʥʠʚʘʣʠ 

ʠʟʤʝʨʠʪʝʣʝʤ ʇɿ-41 (ʈʦʩʩʠʷ). ʂʦʥʪʨʦʣʝʤ ʩʣʫʞʠʣʠ ʞʠʚʦʪʥʳʝ, ʢʦʪʦʨʳʭ 

ʧʦ ʘʥʘʣʦʛʠʯʥʦʡ ʩʭʝʤʝ ʧʦʤʝʱʘʣʠ ʚ ʨʘʙʦʯʫʶ ʟʦʥʫ ʚʳʢʣʶʯʝʥʥʦʛʦ 

ʛʝʥʝʨʘʪʦʨʘ ʕʄʀ. ɺʦ ʚʨʝʤʷ ʚʦʟʜʝʡʩʪʚʠʷ ʞʠʚʦʪʥʳʝ ʥʘʭʦʜʠʣʠʩʴ ʚ 

ʢʦʥʪʝʡʥʝʨʝ ʠʟ ʦʨʛʩʪʝʢʣʘ ʙʝʟ ʬʠʢʩʘʮʠʠ. 

ʉʨʘʟʫ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠ ̫ ʚʦʟʜʝʡʩʪʚʠʷ ʫ ʞʠʚʦʪʥʳʭ ʠʟ 

ʧʦʜʲʷʟʳʯʥʦʡ ʚʝʥʳ ʟʘʙʠʨʘʣʠ ʦʙʨʘʟʮʳ ʢʨʦʚʠ ʚ ʧʣʘʩʪʠʢʦʚʳʝ ʧʨʦʙʠʨʢʠ ʩ 

Li -ʛʝʧʘʨʠʥʦʤ (ʈʦʩʩʠʷ) ʚ ʢʦʥʝʯʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 50 ɽʜ/ʤʣ. 

ɻʦʤʦʛʝʥʠʟʠʨʦʚʘʥʥʳʝ ʩʫʩʧʝʥʟʠʠ ʢʣʝʪʦʢ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʦʣʫʯʘʣʠ ʥʘ 

ʭʦʣʦʜʝ ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ (Kesari et al.; 2010) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʛʦʤʦʛʝʥʠʟʘʪʦʨʘ Millipore, Sigma-Aldrich. 

ʀʥʜʫʮʠʨʦʚʘʥʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ɼʅʂ ʚʳʟʳʚʘʣʠ ʩ ʧʦʤʦʱʴʶ 

ʪʝʩʪʠʨʫʶʱʝʛʦ ʋʌ-ʚʦʟʜʝʡʩʪʚʠʷ ʣʘʤʧ rçPhilipsè (ɻʦʣʣʘʥʜʠʷ) ʩ ʜʣʠʥʦʡ 

ʚʦʣʥ r 254 ʥʤ ʠ ʤʦʱʥʦʩʪʴʶ ʜʦʟ r 60 ɼʞ/ʩʤ
2
 ʥʘ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ 

ʤʠʢʨʦʛʝʣʝʚʳʝ ʧʨʝʧʘʨʘʪʳ ʢʣʝʪʦʢ ʢʨʦʚʠ ʠ ʢʣʝʪʦʢ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 

ʋʨʦʚʝʥʴ ʧʦʚʨʝʞʜʝʥʠʡ ɼʅʂ ʢʣʝʪʦʢ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ 

ʱʝʣʦʯʥʦʡ ʚʝʨʩʠʠ ʤʝʪʦʜʘ ɼʅʂ-ʢʦʤʝʪ ʩʦʛʣʘʩʥʦ (ɻʘʡʜʘʡ ʠ ʜʨ., 2020; 

Moller et al., 2020). ʉʫʩʧʝʥʟʠʠ ʢʣʝʪʦʢ ʧʦʤʝʱʘʣʠ ʚ ʨʘʩʪʚʦʨ 0,5% 

ʣʝʛʢʦʧʣʘʚʢʦʡ ʘʛʘʨʦʟʳ (ʉʐɸ) ʧʨʠ 37
ʦ
ʉ, ʨʝʩʫʩʧʝʥʜʠʨʦʚʘʣʠ, ʥʘʥʦʩʠʣʠ 

ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʢʨʳʪʳʝ 0,1% ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʘʛʘʨʦʟʦʡ (ʉʐɸ) 

ʧʨʝʜʤʝʪʥʳʝ ʩʪʝʢʣʘ, ʥʘʢʨʳʚʘʣʠ ʧʦʢʨʦʚʥʳʤ ʩʪʝʢʣʦʤ ʠ ʧʦʤʝʱʘʣʠ ʥʘ 

ʣʝʜ. ʇʦʩʣʝ ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʘʛʘʨʦʟʳ ʧʨʝʧʘʨʘʪʳ ʧʝʨʝʥʦʩʠʣʠ ʚ ʩʪʝʢʣʷʥʥʫʶ 

ʢʶʚʝʪʫ, ʟʘʣʠʚʘʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʭʣʘʞʜʝʥʥʳʤ ʜʦ 4
ʦ
ʉ ʣʠʟʠʨʫʶʱʠʤ 

ʙʫʬʝʨʦʤ ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʥʝ ʤʝʥʝʝ 1 ʯ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʣʠʟʠʩʘ 

ʤʠʢʨʦʧʨʝʧʘʨʘʪʳ ʧʝʨʝʥʦʩʠʣʠ ʚ ʢʘʤʝʨʫ ʜʣʷ ʵʣʝʢʪʨʦʬʦʨʝʟʘ, ʢʦʪʦʨʫʶ 

ʟʘʧʦʣʥʷʣʠ ʙʫʬʝʨʦʤ ʜʣʷ ʵʣʝʢʪʨʦʬʦʨʝʟʘ (300 ʤʄ NaOH, 1 ʤʄ 

Na2EDTA, pH>13). ʇʨʠʛʦʪʦʚʣʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ 

ʪʝʯʝʥʠʝ 20 ʤʠʥ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʱʝʣʦʯʥʦ-ʣʘʙʠʣʴʥʳʭ ʩʘʡʪʦʚ ʠ 

ʱʝʣʦʯʥʦʡ ʜʝʥʘʪʫʨʘʮʠʠ ɼʅʂ. ɿʘʪʝʤ ʧʨʦʚʦʜʠʣʠ ʵʣʝʢʪʨʦʬʦʨʝʟ ʚ ʪʝʯʝʥʠʝ 

20 ʤʠʥ ʧʨʠ ʥʘʧʨʷʞʝʥʠʠ 25 ɺ ʠ ʩʠʣʝ ʪʦʢʘ ~300 ʤɸ. ʇʦ ʦʢʦʥʯʘʥʠʠ 

ʵʣʝʢʪʨʦʬʦʨʝʟʘ ʤʠʢʨʦʧʨʝʧʘʨʘʪʳ ʦʧʦʣʘʩʢʠʚʘʣʠ 0.4 ʄ Tris-HCl, pH 7.4; 

ʧʝʨʝʤʝʱʘʣʠ ʚ ʩʪʝʢʣʷʥʥʫʶ ʢʶʚʝʪʫ, ʬʠʢʩʠʨʦʚʘʣʠ ʚ ʩʝʨʠʠ ʩʧʠʨʪʦʚ ʧʦ 1 

ʤʠʥ (ʢʦʥʮʝʥʪʨʘʮʠʠ ʉ2ʅ5OH ʩʦʩʪʘʚʣʷʣʠ 70%, 85% ʠ 100% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʠ ʚʳʩʫʰʠʚʘʣʠ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ 

ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʝʤ ʤʠʢʨʦʧʨʝʧʘʨʘʪʳ ʦʢʨʘʰʠʚʘʣʠ 

ʚʳʩʦʢʦʩʝʣʝʢʪʠʚʥʳʤ ʬʣʫʦʨʝʩʮʠʨʫʶʱʠʤ ʢʨʘʩʠʪʝʣʝʤ SYBR Green I 

(ʉʐɸ) ʚ ʪʝʯʝʥʠʝ 20 ʤʠʥ ʚ ʪʝʤʥʦʪʝ. ʇʦʩʣʝ ʦʢʨʘʰʠʚʘʥʠʷ ʥʘ ʩʣʘʡʜʘʭ 

ʚʠʜʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʘʧʦʤʠʥʘʶʱʠʝ çʢʦʤʝʪʫè ʩ 

çʛʦʣʦʚʦʡè ʠ çʭʚʦʩʪʦʤè. ɼʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʘʥʘʣʠʟʘ ʠʟʦʙʨʘʞʝʥʠʡ 

çɼʅʂ-ʢʦʤʝʪè ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ ʩ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ çAxioplanè (ɻʝʨʤʘʥʠʷ), 

ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʢ ʧʝʨʩʦʥʘʣʴʥʦʤʫ ʢʦʤʧʴʶʪʝʨʫ ʠ ʦʩʥʘʱʝʥʥʦʛʦ ʨʪʫʪʥʦʡ 

ʣʘʤʧʦʡ 50 W ʠ ʇɿʉ-ʢʘʤʝʨʦʡ çʄʘʪʨʠʮʘ-1,4M/16Uè (ʈʦʩʩʠʷ). 

ʇʦʣʫʯʝʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠ ̫ ɼʅʂ-ʢʦʤʝʪ ʬʦʪʦʛʨʘʬʠʨʦʚʘʣʠ ʠ 

ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ çCometè 

(ʀʇʋ, ʈʦʩʩʠʷ). ʉ ʢʘʞʜʦʛʦ ʤʠʢʨʦʧʨʝʧʘʨʘʪʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʥʝ ʤʝʥʝʝ 

100 ʢʣʝʪʦʢ (ʇʦʧʦʚʘ ʠ ʜʨ., 2008). ʂʨʠʪʝʨʠʷʤʠ ʦʮʝʥʢʠ ʧʦʚʨʝʞʜʘʝʤʦʩʪʠ 

ɼʅʂ ʷʚʣʷʣʠʩʴ: ʩʦʜʝʨʞʘʥʠʝ ɼʅʂ ʚ çʭʚʦʩʪʝ ʢʦʤʝʪʳè (TD, %), ʜʣʠʥʘ 

çʭʚʦʩʪʘ ʢʦʤʝʪʳè (TL) ʠ ʚʝʣʠʯʠʥʘ çʭʚʦʩʪʦʚʦʛʦ ʤʦʤʝʥʪʘè (TM). 

ɼʘʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʙʨʘʙʘʪʳʚʘʣʠ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ 

ʩ ʫʯʝʪʦʤ ʭʘʨʘʢʪʝʨʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ 

ʚʳʧʦʣʥʷʣʠ ʩ ʧʦʤʦʱʴʶ t - ʢʨʠʪʝʨʠ ̫ʉʪʴʶʜʝʥʪʘ ʠ ʢʨʠʪʝʨʠʷ ʄʘʥʥʘ-

ʋʠʪʥʠ, ʠʩʧʦʣʴʟʫʷ ʚʦʟʤʦʞʥʦʩʪʠ çMicrosoft Excelè ʩʦʛʣʘʩʥʦ (Moller et 

al., 2014). ʈʘʟʣʠʯʠʷ ʤʝʞʜʫ ʩʨʘʚʥʠʚʘʝʤʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʩʯʠʪʘʣʠʩʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʤʠ ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ ʨ¢0,05. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʫʨʦʚʥʷ 

ʧʦʚʨʝʞʜʝʥʠʡ ɼʅʂ ʚ ʢʣʝʪʢʘʭ ʢʨʦʚʠ ʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʫ ʞʠʚʦʪʥʳʭ 

ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 1 

ï 2. 

 
*  - ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʦʪʣʠʯʠʝ ʦʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʚ ʢʦʥʪʨʦʣʝ; ʨÒ0,05 

ʈʠʩ. 1. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʪʦʜʘ çɼʅʂ-ʢʦʤʝʪè ʚ ʢʣʝʪʢʘʭ ʢʨʦʚʠ 

ʢʨʳʩ, ʧʦʜʚʝʨʛʘʚʰʠʭʩʷ ʜʝʡʩʪʚʠʶ ʕʄʀ: ʘ) ʧʦ ʩʦʜʝʨʞʘʥʠʶ ɼʅʂ ʚ çʭʚʦʩʪʝ 

ʢʦʤʝʪʳè (TD, %); ʙ) ʧʦ ʜʣʠʥʝ çʭʚʦʩʪʘ ʢʦʤʝʪʳè (TL); ʚ) ʧʦ ʚʝʣʠʯʠʥʝ 

çʭʚʦʩʪʦʚʦʛʦ ʤʦʤʝʥʪʘè (TM). 

 

ʅʘʩʪʦʷʱʝʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʜʝʡʩʪʚʠʝ ʕʄʀ 

ʧʨʠʚʦʜʠʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʚʨʝʞʜʘʝʤʦʩʪʠ ɼʅʂ ʚ ʢʣʝʪʢʘʭ ʢʨʦʚʠ: ʚ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ: ʫʨʦʚʝʥʴ ʧʦʚʨʝʞʜʝʥʠʡ ɼʅʂ ʧʦ ʚʩʝʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʤʝʪʦʜʘ çɼʅʂ-ʢʦʤʝʪè ʦʢʘʟʘʣʩʷ ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ (ʨÒ0,05). 
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ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʚʳʟʳʚʘʣʦ ʧʦʚʨʝʞʜʝʥʠʝ ɼʅʂ 

ʢʣʝʪʦʢ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ: ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʫʨʦʚʝʥʴ 

ʧʦʚʨʝʞʜʝʥʠʡ, ʦʮʝʥʝʥʥʳʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ɼʅʂ ʚ çʭʚʦʩʪʝ ʢʦʤʝʪʳè, ʙʳʣ 

ʜʦʩʪʦʚʝʨʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʡ (ʨÒ0,05). ʇʦ ʧʦʢʘʟʘʪʝʣʶ çTDè 

ʧʦʚʨʝʞʜʘʝʤʦʩʪʴ ɼʅʂ ʙʳʣʘ ʚ å2 ʨʘʟʘ ʥʠʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʣʝʪʢʘʤʠ 

ʢʨʦʚʠ; ʦʯʝʚʠʜʥʦ ʢʣʝʪʢʠ ʤʦʟʛʘ ʦʢʘʟʘʣʠʩʴ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ ʢ 

ʦʜʥʦʢʨʘʪʥʦʤʫ ʜʝʡʩʪʚʠ ʁʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʕʄʀ. 
 

 
*  - ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʦʪʣʠʯʠʝ ʦʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʚ ʢʦʥʪʨʦʣʝ; ʨÒ0,05 

ʈʠʩ. 2. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʪʦʜʘ çɼʅʂ-ʢʦʤʝʪè ʚ ʢʣʝʪʢʘʭ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩ, ʧʦʜʚʝʨʛʘʚʰʠʭʩʷ ʜʝʡʩʪʚʠʶ ʕʄʀ: ʘ) ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ɼʅʂ ʚ çʭʚʦʩʪʝ ʢʦʤʝʪʳè (TD, %); ʙ) ʧʦ ʜʣʠʥʝ çʭʚʦʩʪʘ ʢʦʤʝʪʳè (TL); ʚ) ʧʦ 

ʚʝʣʠʯʠʥʝ çʭʚʦʩʪʦʚʦʛʦ ʤʦʤʝʥʪʘè (TM) 

 

ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʦʧʫʙʣʠʢʦʚʘʥʥʳʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʤʠ ʛʝʥʦʪʦʢʩʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ ʕʄʀ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ (Kesari
 

et al, 2009; 

ʅʘʢʚʘʩʠʥʘ ʠ ʜʨ., 2016; Alkis
 

et al, 2019). ʈʘʙʦʪʳ ʧʦʩʣʝʜʥʠʭ ʣʝʪ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʥʝʪʝʧʣʦʚʦʛʦ ʕʄʀ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪ ɹ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʪʦʜʘ çɼʅʂ ï ʢʦʤʝʪè ʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʦʜʠʥʦʯʥʳʭ ʨʘʟʨʳʚʦʚ ɼʅʂ; ʢ ʨʦʩʪʫ ʟʥʘʯʝʥʠʡ ʧʝʨʝʢʠʩʥʦʛʦ ʦʢʠʩʣʝʥʠʷ 

ʣʠʧʠʜʦʚ ʠ ʦʙʨʘʟʦʚʘʥʠʶ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ɼʅʂ ʚ ʣʦʙʥʳʭ 

ʜʦʣʷʭ ʪʢʘʥʝʡ ʤʦʟʛʘ ʢʨʳʩ (Alkis
 
et al, 2019; Kesari

 
et al, 2009). ʄʝʪʦʜʦʤ 

ɼʅʂ-ʢʦʤʝʪ, ʧʨʦʚʦʜʠʤʦʛʦ ʚ ʱʝʣʦʯʥʳʭ ʫʩʣʦʚʠʷʭ, ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʢʦʣʝʙʘʥʠʷ (2,4 ɻɻʮ) ʥʘʧʨʷʤʫʶ ʠʥʜʫʮʠʨʫʶʪ 

ʦʙʨʘʟʦʚʘʥʠʝ ʦʜʥʦʥʠʪʝʚʳʭ ʨʘʟʨʳʚʦʚ ɼʅʂ ʚ ʢʣʝʪʢʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 

ʢʨʳʩ (Lai, Singh, 1995; Hartmann et al, 2004). 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʫʨʦʚʥʷ ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʪʝʩʪʠʨʫʶʱʠʤ ʋʌ 

- ʠʟʣʫʯʝʥʠʝʤ ʧʦʚʨʝʞʜʝʥʠʡ ɼʅʂ ʚ ʢʣʝʪʢʘʭ ʢʨʦʚʠ ʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʫ 

ʞʠʚʦʪʥʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩʫʥʢʘʭ 3 - 4. 
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*  - ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʦʪʣʠʯʠʝ ʦʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʚ ʢʦʥʪʨʦʣʝ; ʨÒ0,05 

ʈʠʩ. 3. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʪʦʜʘ çɼʅʂ-ʢʦʤʝʪè ʚ ʢʣʝʪʢʘʭ ʢʨʦʚʠ 

ʢʨʩr ʧʦʩʣʝ ʋʌ - ʦʙʣʫʯʝʥʠʷ: ʘ) ʧʦ ʩʦʜʝʨʞʘʥʠʶ ɼʅʂ ʚ çʭʚʦʩʪʝ ʢʦʤʝʪʳè (TD, 

%); ʙ) ʧʦ ʜʣʠʥʝ çʭʚʦʩʪʘ ʢʦʤʝʪʳè (TL); ʚ) ʧʦ ʚʝʣʠʯʠʥʝ çʭʚʦʩʪʦʚʦʛʦ ʤʦʤʝʥʪʘè 

(TM). 

 

 

 
*  - ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʦʪʣʠʯʠʝ ʦʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʚ ʢʦʥʪʨʦʣʝ; ʨÒ0,01 

**  - ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʦʪʣʠʯʠʝ ʦʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʚ ʢʦʥʪʨʦʣʝ; 

ʨÒ0,01 

ʈʠʩ. 4. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʤʝʪʦʜʘ çɼʅʂ-ʢʦʤʝʪè ʚ ʢʣʝʪʢʘʭ 

ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʢʨʳʩ, ʧʦʩʣʝ ʋʌ - ʦʙʣʫʯʝʥʠʷ: ʘ) ʧʦ ʩʦʜʝʨʞʘʥʠʶ ɼʅʂ ʚ 

çʭʚʦʩʪʝ ʢʦʤʝʪʳè (TD, %); ʙ) ʧʦ ʜʣʠʥʝ çʭʚʦʩʪʘ ʢʦʤʝʪʳè (TL); ʚ) ʧʦ ʚʝʣʠʯʠʥʝ 

çʭʚʦʩʪʦʚʦʛʦ ʤʦʤʝʥʪʘè (TM) 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʦʙʝʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧʘʭ ʫʨʦʚʝʥʴ 

ʋʌ - ʠʥʜʫʮʠʨʦʚʘʥʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ɼʅʂ ʟʥʘʯʠʤʦ ʧʨʝʚʳʰʘʣ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʥʪʨʦʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦ ʚʩʝʤ ʧʦʢʘʟʘʪʝʣʷʤ ʤʝʪʦʜʘ 

(ʨÒ0,05), ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʷ TL ʜʣʷ ʢʣʝʪʦʢ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. 
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ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʧʳʪʦʤ ʙʝʟ ʋʌ ï ʥʘʛʨʫʟʢʠ, ʚ ʢʣʝʪʢʘʭ ʢʨʦʚʠ 

ʥʘʙʣʶʜʘʣʠ ʧʨʠʨʦʩʪ ʧʦʚʨʝʞʜʝʥʠʡ ɼʅʂ ʧʦ ʚʩʝʤ ʦʮʝʥʦʯʥʳʤ ʧʘʨʘʤʝʪʨʘʤ 

ʤʝʪʦʜʘ; ʧʦ ʧʦʢʘʟʘʪʝʣʶ TD ʧʨʠʨʦʩʪ ʩʦʩʪʘʚʠʣ: ʚ å1,9 ʨʘʟʘ ʚ ʢʦʥʪʨʦʣʝ ʠ  

ʚ å1,2 ʨʘʟʘ ʚ çʕʄʀ - ʛʨʫʧʧʝè. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʢɻʩʧʝʨʠʤʝʥʪʘʭ ʥʘ ʚʳʜʝʣʝʥʥʳʭ 

ʣʠʤʬʦʮʠʪʘʭ ʯʝʣʦʚʝʢʘ ʧʨʠ ʋʌ-ʦʙʣʫʯʝʥʠʠ (240ï390 ʥʤ) ʚ ʜʠʘʧʘʟʦʥʝ ʜʦʟ 

151ï3020 ɼʞ/ʤ
2
 ʜʨʫʛʠʝ ʘʚʪʦʨʳ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʬpʘʛʤʝʥʪʘʮʠʶ ʠ 

ʦʜʥʦʥʠʪʝʚʳʝ pʘʟpʳʚʳ ɼʅʂ ʣʠʤʬʦʮʠʪʦʚ. ʇʨʠ ʵʪʦʤ ʧʦʚʳʰʘʣʘʩʴ 

ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʝʥʥʦʩʪʠ ɼʅʂ, ʯʪʦ ʫʢʘʟʳʚʘʣʦ ʥʘ ʥʘʨʫʰʝʥʠʷ ʚ 

ʩʠʩʪʝʤʘʭ ʨʝʧʘʨʘʮʠʠ ɼʅʂ ʚ ʋʌ - ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʣʠʤʬʦʮʠʪʘʭ 

(ɸʨʪʶʭʦʚ ʠ ʜʨ., 2011; ʅʘʢʚʘʩʠʥʘ ʠ ʜʨ., 2016). 

ɺ ʢʣʝʪʢʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʥʝʩʢʦʣʴʢʦ ʠʥʘʷ 

ʢʘʨʪʠʥʘ: ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʧʳʪʦʤ ʙʝʟ ʋʌ - ʥʘʛʨʫʟʢʠ ʧʨʠʨʦʩʪ 

ʧʦʚʨʝʞʜʝʥʠʡ ɼʅʂ ʧʦ ʧʦʢʘʟʘʪʝʣʶ TD ʩʦʩʪʘʚʠʣ å ʚ 1,6 ʨʘʟʘ ʚ ʢʦʥʪʨʦʣʝ 

ʠ å ʚ 3,2 ʨʘʟʘ ʚ çʕʄʀ-ʛʨʫʧʧʝè. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʭʦʜʝ 

ʘʥʘʣʠʟʘ ʥʘ ʩʣʘʡʜʘʭ ʦʙʝʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʛʨʫʧʧ ʚʠʟʫʘʣʴʥʦ 

ʦʧʨʝʜʝʣʷʣʠ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʢʣʝʪʦʢ ʩ ʧʨʠʟʥʘʢʘʤʠ ʘʧʦʧʪʦʟʘ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʢʣʝʪʢʠ  

ʤʦʟʛʘ ʦʢʘʟʘʣʠʩʴ ʚʦʩʧʨʠʠʤʯʠʚʦʡ ʩʠʩʪʝʤʦʡ ʦʨʛʘʥʠʟʤʘ, ʚ ʢʦʪʦʨʦʡ 

ʢʦʤʙʠʥʘʮʠʷ ʜʚʫʭ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʙʦʣʴʰʝ ʚʣʠʷʣʘ ʥʘ ʨʠʩʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʦ ʧʦʚʳʰʝʥʥʦʤ ʫʨʦʚʥʝ ʋʌ ï 

ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ ʧʦʚʨʝʞʜʝʥʥʦʩʪʠ ɼʅʂ ʢʣʝʪʦʢ ʢʨʦʚʠ ʠ ʤʦʟʛʘ ʢʦʩʚʝʥʥʦ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʥʠʞʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʨʝʧʘʨʘʮʠʠ. ʇʨʠ ʵʪʦʤ 

ʥʘʨʫʰʘʝʪʩʷ ʙʘʣʘʥʩ ʤʝʞʜʫ ʦʙʨʘʟʦʚʘʥʠʝʤ ʵʢʩʮʠʟʠʦʥʥʳʭ ʨʘʟʨʳʚʦʚ ʠ ʠʭ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ. ʇʦʭʦʞʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʢʘʩʘʶʱʠʝʩʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 

ɼʅʂ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʧʦʣʫʯʝʥʳ ʚ ʨʷʜʝ 

ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʅʘʢʚʘʩʠʥʘ ʠ ʜʨ., 2016; ɸʨʪʶʭʦʚ ʠ ʜʨ., 2011; 

Tahara et al, 2021; ʉʦʨʦʯʠʥʩʢʘʷ 2008; ʆʭʣʦʧʢʦʚ 2017). ʕʬʬʝʢʪʳ, 

ʚʳʟʳʚʘʝʤʳʝ ʚʦʟʜʝʡʩʪʚʠʝʤ ʋʌ - ʠʟʣʫʯʝʥʠʷ, ʟʘʚʠʩʷʪ ʥʝ ʪʦʣʴʢʦ ʦʪ 

ʜʣʠʥʳ ʚʦʣʥʳ ʠ ʜʦʟʳ ʦʙʣʫʯʝʥʠʷ, ʥʦ ʠ ʦʪ ʪʠʧʘ ʢʣʝʪʦʢ. ʉʪʝʧʝʥʴ ʋʌ-

ʠʥʜʫʮʠʨʦʚʘʥʥʦʛʦ ʩʪʨʝʩʩʘ ʠ ʟʘʱʠʪʘ ʦʪ ʥʝʛʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ 

ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʤʠ, ʪʘʢ ʠ ʤʝʞʢʣʝʪʦʯʥʳʤʠ ʤʦʣʝʢʫʣʷʨʥʳʤʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ (ɸʨʪʶʭʦʚ ʠ ʜʨ., 2011). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪʩ ̫

ʜʘʥʥʳʤʠ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʤʝʪʦʜʦʤ çɼʅʂ-ʢʦʤʝʪè 

ʚʳʷʚʠʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʕʄʀ ʨʘʜʠʦʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʫʩʠʣʠʚʘʪʴ 

ʛʝʥʦʪʦʢʩʠʯʝʩʢʦʝ ʜʝʡʩʪʚʠʝ ʬʠʟʠʯʝʩʢʠʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ (Baohong 

et al., 2005; ʉʦʨʦʯʠʥʩʢʘʷ 2008; Jiang et al., 2012). 

ɿʘʢʣʶʯʝʥʠʝ. ʅʝʪʝʧʣʦʚʦʝ ʤʦʜʫʣʠʨʦʚʘʥʥʦʝ ʕʄʀ ʯʘʩʪʦʪʦʡ 1000 

ʄɻʮ ʧʨʠʚʦʜʠʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʚʨʝʞʜʘʝʤʦʩʪʠ ɼʅʂ ʢʣʝʪʦʢ ʢʨʦʚʠ ʠ 

ʤʦʟʛʘ ʫ ʣʘʙʦʨʘʪʦʨʥʳʭ ʞʠʚʦʪʥʳʭ. ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʪʝʩʪʠʨʫʶʱʘʷ ʋʌ-

ʥʘʛʨʫʟʢʘ ʫʩʠʣʠʚʘʣʘ ʙʠʦʵʬʬʝʢʪʳ ʜʝʡʩʪʚʠʷ ʕʄʀ. 
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ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʦʪʢʣʠʢʘ ʥʘ ʬʘʢʪʦʨʳ ʚʦʟʜʝʡʩʪʚʠʷ ʜʣʷ 

ʢʣʝʪʦʢ ʢʨʦʚʠ ʠ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʧʦʢʘʟʘʣ ʤʝʥʴʰʫʶ ʚʳʨʘʞʝʥʥʦʩʪʴ 

ʙʠʦʵʬʬʝʢʪʦʚ ʜʝʡʩʪʚʠʷ ʕʄʀ ʚ ʢʣʝʪʢʘʭ ʤʦʟʛʘ ʙʝʟ ʪʝʩʪʠʨʫʶʱʝʡ 

ʥʘʛʨʫʟʢʠ. ʆʜʥʘʢʦ ʧʨʠ ʢʦʤʙʠʥʘʮʠʠ ʕʄʀ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʪʝʩʪʠʨʫʶʱʝʛʦ ʋʌ - ʦʙʣʫʯʝʥʠʷ ʩʪʝʧʝʥʴ ʧʦʚʨʝʞʜʘʝʤʦʩʪʠ ɼʅʂ ʚ 

ʢʣʝʪʢʘʭ ʤʦʟʛʘ ʥʝʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʪʢʣʠʢʦʤ ɼʅʂ ʢʣʝʪʦʢ ʢʨʦʚʠ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʣʘʙʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʢʣʝʪʦʢ ʤʦʟʛʘ ʢ ʢʦʤʧʣʝʢʩʫ ʚʨʝʜʥʳʭ ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ. 
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We assessed the damage to DNA in peripheral blood lymphocytes and rat 

brain cells by the alkaline version of the "DNA comet" method immediately 

after exposure to electromagnetic radiation and testing UV radiation. We 

found that low-intensity electromagnetic radiation increased the level of the 

damage to DNA in blood and brain cells compared to the control (pÒ0.05). 

The content of DNA in the ñcomet tailò in brain cells turned out to be 2 

times lower than in blood cells. An additional UV-load enhanced the 

bioeffects of the EMR action. 

Keywords: ñDNA-cometò method, lymphocytes, brain cells, electromagnetic 

radiation, UV-irradiation. 
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ɸ.ɸ. ɺʠʥʦʛʨʘʜʦʚ 
ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʊʚʝʨʴ 

 

ɺ ʨʘʙʦʪʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʩʣʫʯʘʠ ʧʦʟʜʥʝʦʩʝʥʥʠʭ ʠ ʟʠʤʥʠʭ ʚʩʪʨʝʯ 

ʯʝʨʥʦʛʦʣʦʚʦʡ ʩʣʘʚʢʠ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʝ y ʧʨʝʜʝʣʘʤʠ ʚ ʦʩʝʥʥʠʡ 

ʤʠʛʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ. ʇʨʠʚʦʜʠʩʷ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʢʦʨʤʦʚʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʩʣʘʚʢʠ, ʚʩʪʨʝʯʝʥʥʦʡ ʚ ʛ. ʊʚʝʨʠ ʚ ʥʦʷʙʨʝ 2022 ʛʦʜʘ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʚ ʪʝʯʝʥʠʝ 3 ʜʥʝʡ ʠ ʠʥʬʦʨʤʘʮʠʠ ʠʟ 

ʣʠʪʝʨʘʪʫʨʳ ʧʨʝʜʧʦʣʘʛʘʶʩʷ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ, ʧʨʠʚʦʜʷʱʠʝ ʢ 

ʨʝʛʠʩʪʨʘʮʠʷʤ ʧʦʟʜʥʠʭ ʚʩʪʨʝʯ ʯʝʨʥʦʛʦʣʦʚʦʢ, ʢʘʢ ʚ ʧʨʝʜʝʣʘʭ ʛʥʝʟʜʦʚʦʛʦ 

ʘʨʝʘʣʘ ʚʠʜʘ, ʪʘʢ ʠ ʟʘ ʝʛʦ ʛʨʘʥʠʮʘʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʛʨʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, ʦʙʨʘʪʥʘʷ ʤʠʛʨʘʮʠʷ, ʢʦʨʤʦʚʘʷ 

ʘʢʪʠʚʥʦʩʪʴ, ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʫʯʘʩʪʠʣʠʩʴ ʩʣʫʯʘʠ 

ʨʝʛʠʩʪʨʘʮʠʠ ʯʝʨʥʦʛʦʣʦʚʳʭ ʩʣʘʚʦʢ ʚ ʧʦʟʜʥʝʦʩʝʥʥʝʝ ʠ ʟʠʤʥʝʝ ʚʨʝʤʷ ʥʘ 

ʚʩyʤ ʘʨʝʘʣʝ ʚʠʜʘ. ʆʩʦʙʝʥʥʦ ʷʚʥʦ ʵʪʦʪ ʬʝʥʦʤʝʥ ʥʘʙʣʶʜʘʣʩʷ ʠ 

ʧʨʦʜʦʣʞʘʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʠ ʉʢʘʥʜʠʥʘʚʠʠ.  

ʋʩʪʘʥʦʚʣʝʥʦ ʠ ʜʦʢʘʟʘʥʦ ʧʦʚʪʦʨʥʳʤʠ ʦʪʣʦʚʘʤʠ ʦʢʦʣʴʮʦʚʘʥʥʳʭ 

ʧʪʠʮ, ʯʪʦ ʜʣʷ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʩ 60-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ 

ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʠ ʢ ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʥʘ 

ʩʪʘʙʠʣʴʥʘʷ, ʨʝʛʫʣʷʨʥʘʷ ʦʙʣʘʩʪʴ ʟʠʤʦʚʢʠ ʵʪʦʛʦ ʚʠʜʘ. ʕʪʦʪ ʬʝʥʦʤʝʥ ʙʳʣ 

ʦʧʨʝʜʝʣʸʥ ʢʘʢ çʦʙʨʘʪʥʘʷ ʦʩʝʥʥʷʷ ʤʠʛʨʘʮʠʷè ʧʪʠʮ ʩ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ 

ɽʚʨʦʧʳ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʶ, ʛʜʝ ʯʝʨʥʦʛʦʣʦʚʢʠ ʧʨʦʚʦʜʷʪ ʟʠʤʫ, ʘ ʚʝʩʥʦʡ 

ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ ʤʝʩʪʘ ʛʥʝʟʜʦʚʘʥʠ ̫ʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ɽʚʨʦʧʝ.  

ɺ ʩʪʨʘʥʘʭ ʉʢʘʥʜʠʥʘʚʠʠ ʪʘʢʞʝ ʦʪʤʝʯʘʶʪʩʷ ʦʪʣʦʚʳ 

ʦʢʦʣʴʮʦʚʘʥʥʳʭ ʧʠʮʮ ʠʟ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ɽʚʨʦʧʳ ʚ ʧʦʟʜʥʝʦʩʝʥʥʠʡ ʠ 

ʨʘʥʥʝʟʠʤʥʠʡ ʧʝʨʠʦʜ ʠ ʜʘʞʝ ʦʜʥʘʞʜʳ ʧʦʟʜʥʝʡ ʟʠʤʦʡ. ʆʜʥʘʢʦ, ʦ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʝʛʫʣʷʨʥʦʡ ʟʦʥʳ ʟʠʤʦʚʢʠ ʟʜʝʩʴ ʧʦʢʘ ʛʦʚʦʨʠʪʴ ʥʝ 

ʧʨʠʭʦʜʠʪʩʷ, ʪ.ʢ. ʥʝʪ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʬʘʢʪʦʚ ʚʦʟʚʨʘʪʦʚ ʚ ʉʢʘʥʜʠʥʘʚʩʢʠʝ 

ʩʪʨʘʥʳ ʧʪʠʮ ʦʢʦʣʴʮʦʚʘʥʥʳʭ ʟʜʝʩʴ ʧʨʦʰʣʦʡ ʟʠʤʦʡ, ʘ ʪʘʢʞʝ 

ʧʦʜʪʚʝʨʞʜʝʥʠʡ ʧʦʚʪʦʨʥʳʭ ʦʪʣʦʚʦʚ ʧʪʠʮ, ʦʢʦʣʴʮʦʚʘʥʥʳʭ ʚ ʟʠʤʥʠʡ 

ʧʝʨʠʦʜ ʚ ʉʢʘʥʜʠʥʘʚʠʠ ʚ ʛʥʝʟʜʦʚʳʭ ʦʙʣʘʩʪʷʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ 

ɽʚʨʦʧʳ. ʊʘʢ ʯʪʦ çʦʙʨʘʪʥʘʷ ʦʩʝʥʥʷʷ ʤʠʛʨʘʮʠʷè ʚ ʉʢʘʥʜʠʥʘʚʠʶ ʧʦʢʘ ʥʝ 

ʧʨʠʚʝʣʘ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʥʦʚʦʡ ʩʝʚʝʨʥʦʡ ʩʪʘʙʠʣʴʥʦʡ ʠ ʨʝʛʫʣʷʨʥʦʡ 

ʦʙʣʘʩʪʠ ʟʠʤʦʚʦʢ. 

É ɺʠʥʦʛʨʘʜʦʚ ɸ.ɸ., 2022 
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ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʛʥʝʟʜʦʚʦʛʦ ʘʨʝʘʣʘ 

ʯʝʨʥʦʛʦʣʦʚʢʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʨʝʛʫʣʷʨʥʦ, ʠ ʫʞʝ ʙʦʣʝʝ ʚʝʢʘ, 

ʨʝʛʠʩʪʨʠʨʫʶʪʩ ̫ ʧʦʟʜʥʝʦʩʝʥʥʠʝ ʠ ʜʘʞʝ ʨʘʥʥʝʟʠʤʥʠʝ ʚʩʪʨʝʯʠ 

ʯʝʨʥʦʛʦʣʦʚʦʢ. ɹʦʣʝʝ ʪʦʛʦ, ʠ ʜʘʣʝʢʦ ʟʘ ʧʨʝʜʝʣʘʤʠ ʛʥʝʟʜʦʚʦʛʦ ʘʨʝʘʣʘ 

ʚʠʜʘ ʢ ʩʝʚʝʨʫ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʫ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʪʘʢʠʝ ʨʝʛʫʣʷʨʥʳʝ 

ʚʩʪʨʝʯʠ, ʭʦʪʴ ʠ ʥʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, ʚʩʸ ʵʪʦ ʚʨʝʤʷ ʦʪʤʝʯʘʣʠʩʴ. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʣʠʪʝʨʘʪʫʨʝ ʥʝʪ ʧʦʜʨʦʙʥʳʭ ʦʧʠʩʘʥʠʡ ʞʠʟʥʠ ʧʪʠʮ 

ʚ ʧʦʟʜʥʝʝʦʩʝʥʥʠʡ ʠ ʟʠʤʥʠʡ ʧʝʨʠʦʜʳ. ʄʥʝ ʧʨʝʜʩʪʘʚʠʣʩʷ ʩʣʫʯʘʡ 

ʧʨʦʚʝʩʪʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʯʝʨʥʦʛʦʣʦʚʦʡ ʩʣʘʚʢʦʡ ʚ ʪʝʯʝʥʠʝ 3-ʭ 

ʧʦʩʣʝʜʥʠʭ ʜʥʝʡ ʝ y ʧʨʝʙʳʚʘʥʠʷ ʚ ʢʦʥʮʝ ʥʦʷʙʨʷ 2022 ʛʦʜʘ ʥʘ ʤʦʸʤ 

ʧʨʠʫʩʘʜʝʙʥʦʤ ʫʯʘʩʪʢʝ ʚ ʛ. ʊʚʝʨʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʠ ʠʟʣʘʛʘʶʪʩʷ ʚ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ. 

ʄʝʪʦʜʠʢʘ. ɼʣʷ ʘʥʘʣʠʟʘ ʜʝʪʘʣʠʟʘʮʠʠ ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʞʠʟʥʝʥʥʳʭ 

ʧʨʦʷʚʣʝʥʠʡ ʤʦʣʦʜʦʛʦ ʩʘʤʮʘ ʵʪʦʛʦ ʛʦʜʘ ʨʘʞʜʝʥʠʷ ʯʝʨʥʦʛʦʣʦʚʦʡ ʩʣʘʚʢʠ 

ʚ ʟʠʤʥʠʭ ʫʩʣʦʚʠʷʭ ʚ ʛ. ʊʚʝʨʠ, ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʠʭ ʚʠʜʝʦʨʝʛʠʩʪʨʘʮʠʷ ʩ 

ʧʦʤʦʱʴʶ ʬʦʪʦʘʧʧʘʨʘʪʘ Panasonic FZ-100, ʢʦʪʦʨʳʡ ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʚ 

ʨʝʞʠʤʝ ʚʠʜʝʦʟʘʧʠʩʠ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦ ʙʣʠʟʢʦʤ ʦʪ 

ʢʦʨʤʷʱʝʡʩʷ ʧʪʠʮʳ ʨʘʩʩʪʦʷʥʠʠ. ʆʩʫʱʝʩʪʚʣʷʣʩʷ ʤʦʥʠʪʦʨʠʥʛ ʢʦʨʤʦʚʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʯʝʨʥʦʛʦʣʦʚʢʠ ʚ ʪʝʯʝʥʠʝ 3-ʭ ʜʥʝʡ ʚ ʢʦʥʮʝ ʥʦʷʙʨʷ 2022 ʛʦʜʘ. 

ʆʙʱʝʝ ʚʨʝʤʷ ʙʝʩʧʨʝʨʳʚʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʘʢʪʠʚʥʦʩʪʴʶ ʩʣʘʚʢʠ 

ʩʦʩʪʘʚʠʣʦ ʙʦʣʝʝ 6 ʯʘʩʦʚ. ɸʥʘʣʠʟʫ ʧʦʜʚʝʨʛʣʠʩʴ 2 ʯʘʩʘ ʚʠʜʝʦʟʘʧʠʩʝʡ 

ʢʣʶʯʝʚʳʭ ʤʦʤʝʥʪʦʚ ʧʦʚʝʜʝʥʠʷ ʯʝʨʥʦʛʦʣʦʚʢʠ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ ʩʚʝʪʣʦʛʦ 

ʚʨʝʤʝʥʠ ʩʫʪʦʢ ʩ ʧʦʤʦʱʴʶ ʧʨʦʩʤʦʪʨʦʚʦʡ ʧʨʦʛʨʘʤʤʳ ʚʠʜʝʦʨʝʜʘʢʪʦʨʘ 

Panasonic.  

ʇʨʦʠʟʚʝʜʝʥʳ ʨʘʩʯʸʪʳ ʩʨʝʜʝʡ ʩʫʪʦʯʥʦʡ ʥʦʨʤʳ ʧʦʪʨʝʙʣʝʥʠʷ 

ʧʣʦʜʦʚ ʙʫʟʠʥʳ ʯʸʨʥʦʡ ʚ ʢʘʞʜʳʡ ʠʟ ʜʥʝʡ ʥʘʙʣʶʜʝʥʠʡ ʧʪʠʮʳ ʠ 

ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʨʦʢʠ ʧʨʝʙʳʚʘʥʠʷ ʧʪʠʮʳ ʚʦ ʜʚʦʨʝ 

ʥʘʰʝʛʦ ʜʦʤʘ, ʠʩʭʦʜʷ ʠʟ ʦʙʱʝʛʦ ʨʘʩʯʸʪʥʦʛʦ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʣʸʥʥʳʭ 

ʩʣʘʚʢʦʡ ʧʣʦʜʦʚ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʩʦʧʣʦʜʠʡ ʠ ʩʨʝʜʥʝʤʫ 

ʨʘʩʯʝʪʥʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʧʣʦʜʦʚ ʚ ʦʜʥʦʤ ʩʦʧʣʦʜʠʠ. 

ʇʨʦʠʟʚʝʜʸʥ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʪʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ ʧʨʝʜʣʦʞʝʥʳ ʚʘʨʠʘʥʪʳ ʚʦʟʤʦʞʥʳʭ 

ʧʨʠʯʠʥ, ʦʙʲʷʩʥʷʶʱʠʭ ʥʘʙʣʶʜʘʝʤʳʝ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʧʦʟʜʥʠʝ 

ʚʩʪʨʝʯʠ ʯʝʨʥʦʛʦʣʦʚʦʢ, ʢʘʢ ʚ ʧʨʝʜʝʣʘʭ ʛʥʝʟʜʦʚʦʛʦ ʘʨʝʘʣʘ ʚʠʜʘ, ʪʘʢ ʠ ʟʘ 

ʝʛʦ ʛʨʘʥʠʮʘʤʠ.   

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. 27 ʥʦʷʙʨʷ 2022 ʛ. ʚʦ ʜʚʦʨʝ ʯʘʩʪʥʦʛʦ 

ʜʦʤʘ ʚ ʧʦʩʸʣʢʝ ʠʤ. ʂʨʫʧʩʢʦʡ ʛ. ʊʚʝʨʠ ʤʥʦʶ ʙʳʣ ʦʪʤʝʯʝʥ ʤʦʣʦʜʦʡ 

ʩʘʤʝʮ ʯʝʨʥʦʛʦʣʦʚʦʡ ʩʣʘʚʢʠ (Silvia atricapilla) ʵʪʦʛʦ ʛʦʜʘ ʨʦʞʜʝʥʠʷ 

(ʨʠʩ. 1). ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʧʨʠ ʧʦʯʪʠ ʧʦʣʥʦʤ ʙʝʟʚʝʪʨʠʠ, ʙʳʣʘ 

ʦʢʦʣʦ -4 ï -6ÁC. 
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ʈʠʩ. 1. ʉʘʤʝʮ ʯʝʨʥʦʛʦʣʦʚʦʡ ʩʣʘʚʢʠ ʵʪʦʛʦ ʛʦʜʘ ʨʦʞʜʝʥʠʷ (sad) ʚ ʢʫʩʪʝ ʙʫʟʠʥʳ 

ʯʝʨʥʦʡ, 27.11.2022, ʧʦʩ. ʠʤ. ʂʨʫʧʩʢʦʡ ʛ. ʊʚʝʨʠ. ʌʦʪʦ ʘʚʪʦʨʘ. 

 

ʂ ʩʦʞʘʣʝʥʠʶ,  ̫ʥʝ ʦʯʝʥʴ ʚʥʠʤʘʪʝʣʴʥʦ ʨʘʟʛʣʷʜʳʚʘʣ ʚʩʝ ʧʦʪʘʸʥʥʳʝ 

ʫʛʦʣʢʠ ʧʨʠʫʩʘʜʝʙʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʛʦ ʜʦʤʘ ʜʦ ʵʪʦʡ ʜʘʪʳ ʠ, 

ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʵʪʘ ʧʪʠʮʘ, ʭʦʪʷ ʙ  rʚʨʝʤʝʥʘʤʠ, ʧʦʩʝʱʘʣʘ ʥʘʰ ʜʚʦʨ ʩ 

ʥʘʯʘʣʘ ʦʩʝʥʠ. ʉʣʘʚʢʘ ʙʳʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ 13 ʯʘʩʦʚ ʥʘ ʢʫʩʪʝ 

ʙʫʟʠʥʳ ʯʸʨʥʦʡ (Samb¼cus n²gra), ʩ ʧʨʠʣʠʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ, 

ʦʩʪʘʚʰʠʭʩʷ ʚ ʟʠʤʫ ʩʦʧʣʦʜʠʡ ʥʘ ʝ yʚʝʪʚʷʭ.  

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʥʦʷʙʨʷ ʙʳʣʘ ʫʩʪʦʡʯʠʚʦ 

ʥʠʞʝ 0ÁC, ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʠ ʜʥʸʤ ʠ ʥʦʯʴʶ ʜʘʞʝ ʥʠʞʝ -6ÁC, ʘ ʩ 16 

ʥʦʷʙʨʷ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʫʩʪʦʡʯʠʚʳʡ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ. ʆʪʨʠʮʘʪʝʣʴʥʳʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʥʝʦʜʥʦʢʨʘʪʥʦ ʥʦʯʘʤʠ ʠ ʚ 

ʦʢʪʷʙʨʝ (ʪʘʙʣ. 1, 2). 
ʊʘʙʣʠʮʘ 1  

ʉʦʩʪʦʷʥʠʝ ʧʦʛʦʜʳ ʚ ʦʢʪʷʙʨʝ 2022ʛ. ʧʦ ʜʘʥʥʳʤ ʠʟ ʘʨʭʠʚʘ 

ʤʝʪʝʦʩʚʦʜʦʢ ʧʦ ʛ. ʊʚʝʨʠ 

(http://www.pogodaiklimat.ru/weather.php?id=27402&bday=1&fday=16&amonth

=10&ayear=2011&bot=2) 

ʆʢʪʷʙʨʴ ʗʚʣʝʥʠʷ 
ʊmin 

(ʉ) 

Tmax 

(ʉ) 

ʆʩʘʜʢʠ 

(ʤʤ) 

ɺʳʩʦʪʘ 

ʩʥʝʛʘ 

(ʩʤ) 

1 ʩʣʘʙ. ʣʠʚʥʝʚʦʡ ʜʦʞʜʴ +5.2 +12.2 0.7  

2 ʩʣʘʙ. ʤʦʨʦʩʴ +7.8 +9.7 18,2  

3 ʩʣʘʙ. ʜʦʞʜʴ +7.7 +15.0 34  

4 ʩʣʘʙ. ʣʠʚʥʝʚʦʡ ʜʦʞʜʴ +7.7 +11.0 8.4  

5 ʩʣʘʙ. ʣʠʚʥʝʚʦʡ ʜʦʞʜʴ +4.9 +9.5 2,2  

6 ʩʣʘʙ. ʜʦʞʜʴ +5.6 +12.2 0.6  

7  +9.8 +14.2   
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ʆʢʪʷʙʨʴ ʗʚʣʝʥʠʷ 
ʊmin 

(ʉ) 

Tmax 

(ʉ) 

ʆʩʘʜʢʠ 

(ʤʤ) 

ɺʳʩʦʪʘ 

ʩʥʝʛʘ 

(ʩʤ) 

8  +7.8 +15.3   

9 ʩʣʘʙ. ʣʠʚʥʝʚʦʡ ʜʦʞʜʴ +9.5 +10.3 11  

10  +2.9 +12.2 1  

11  -2.7 +13.7   

12 ʩʣʘʙ. ʣʠʚʥʝʚʦʡ ʜʦʞʜʴ -1.3 +11.5 0.3  

13  +1.2 +7.2 0.0  

14  -3.4 +9.9   

15  +1.6 +13.6   

16  +2.7 +13.8   

17 ʩʣʘʙ. ʣʠʚʥʝʚʦʡ ʜʦʞʜʴ +7.1 +12.2 1,4  

18 ʣʠʚʥʝʚʦʡ ʜʦʞʜʴ  +6.2 +7.4 14  

19  +4.9 +8.5   

20 ʩʣʘʙ. ʣʠʚʥʝʚʦʡ ʜʦʞʜʴ +3.6 +4.1 0.4  

21 ʩʣʘʙ. ʣʠʚʥʝʚʦʡ ʜʦʞʜʴ +1.6 +6.4 1.3  

22 ʩʣʘʙ. ʜʦʞʜʴ +3.4 +6.9 3,5  

23  +3.1 +7.4 0.4  

24 
ʩʣʘʙ. ʤʦʨʦʩʴ {ʣʠʚʥ. ʜʦʞʜʴ, 

ʤʦʨʦʩʴ} 
+4.7 +7.7 2,9  

25  -4.8 +4.5   

26 {ʣʠʚʥ. ʩʥʝʛ} +0.3 +6.9 0.6  

27 {ʜʦʞʜʴ} +2.3 +7.2 0.2  

28 
ʩʣʘʙ. ʤʦʨʦʩʴ {ʣʠʚʥ. ʜʦʞʜʴ, 

ʜʦʞʜʴ} 
+6.3 +9.8 3,4  

29 ʩʣʘʙ. ʜʦʞʜʴ +8.5 +9.9 2.8  

30 ʩʣʘʙ. ʣʠʚʥʝʚʦʡ ʜʦʞʜʴ +9.4 +6.5 10  

31 {ʣʠʚʥ. ʜʦʞʜʴ}  ʣʠʚʥʝʚʦʡ ʩʥʝʛ -1.0 +2.8 2,1 1 

 

ʋʚʠʜʝʥʥʘʷ ʤʥʦʶ ʩʣʘʚʢʘ, 27 ʥʦʷʙʨʷ ʚʝʣʘ ʩʝʙʷ ʯʨʝʟʚʳʯʘʡʥʦ 

ʩʢʨʦʤʥʦ ï ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʝʨʝʤʝʱʝʥʠʡ, ʜʘ ʠ ʚ ʮʝʣʦʤ 

ʣʶʙʳʭ ʜʚʠʞʝʥʠʡ, ʥʘʭʦʜʠʣʘʩʴ ʚ ʥʝʧʦʜʚʠʞʥʦʤ ʩʦʩʪʦʷʥʠʠ ʜʦ 70-80 % 

ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʝʥʠʡ (ʦʢʦʣʦ 1 ʯʘʩʘ), ʧʨʠ ʵʪʦʤ ʧʪʠʮʘ ʨʘʩʧʫʰʠʣʘ 

ʦʧʝʨʝʥʠʝ ʠ ʚʳʛʣʷʜʝʣʘ ʧʫʰʠʩʪʳʤ ʰʘʨʠʢʦʤ ʩ ʭʚʦʩʪʠʢʦʤ. ʆʜʥʘʢʦ, ʚ 

ʤʦʤʝʥʪʳ ʫʛʨʦʞʘʶʱʝʡ ʦʧʘʩʥʦʩʪʠ (ʤʦʸ ʧʨʠʙʣʠʞʝʥʠʝ, ʧʨʦʙʝʛʘʶʱʠʝ 

ʤʠʤʦ ʩʦʙʘʢʠ, ʢʦʰʢʠ, ʧʨʦʣʝʪʘʶʱʠʝ ʚʦʨʦʥʳ ʠ ʩʦʨʦʢʠ) ʩʣʘʚʢʘ ʚʧʦʣʥʝ 

ʘʜʝʢʚʘʪʥʦ ʨʝʘʛʠʨʦʚʘʣʘ ï ʠʣʠ ʙʳʩʪʨʦ ʫʣʝʪʘʣʘ ʠʣʠ ʪʘʢʞʝ ʙʳʩʪʨʦ 

ʧʝʨʝʤʝʱʘʣʘʩʴ ʚ ʟʘʛʫʱʝʥʥʳʝ ʯʘʩʪʠ ʢʫʩʪʘ. ɺ ʩʧʦʢʦʡʥʦʤ ʞʝ ʩʦʩʪʦʷʥʠʠ, 

ʧʪʠʮʘ ʧʨʦʩʪʦ ʩʠʜʝʣʘ, ʥʘʭʦʭʣʠʚʰʠʩʴ, ʯʘʱʝ ʨʷʜʦʤ ʩ ʩʦʧʣʦʜʠʝʤ 

ʟʘʤʸʨʟʰʠʭ ʢʦʩʪʷʥʦʢ ʙʫʟʠʥʳ (ʨʠʩ. 1). ʆʯʝʥʴ ʨʝʛʫʣʷʨʥʦ, ʚ ʦʜʥʦʡ ʠ ʪʦʡ 

ʞʝ ʧʦʚʪʦʨʥʦʩʪʠ, ʦʥʘ ʚʜʨʫʛ ʘʢʪʠʚʥʦ ʥʘʯʠʥʘʣʘ ʢʣʝʚʘʪʴ ʧʣʦʜʳ (ʯʘʱʝ 

ʩʨʳʚʘʣʘ ʜʦ 5-7 ʢʦʩʪʷʥʦʢ ʧʦʜʨʷʜ, ʩ ʧʨʦʤʝʞʫʪʢʘʤʠ ʤʝʞʜʫ ʢʣʝʚʢʘʤʠ ʜʦ 
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30 ʩʝʢ.), ʘ ʧʦʩʣʝ ʵʪʦʛʦ ʯʝʨʝʟ ʧʨʠʤʝʨʥʦ ʤʠʥʫʪʫ ʚʳʙʨʘʩʳʚʘʣʘ ʚʧʦʣʥʝ 

ʦʬʦʨʤʣʝʥʥʳʡ ʧʦʤʸʪ. 

ʊʘʙʣʠʮʘ 2  

ʉʦʩʪʦʷʥʠʝ ʧʦʛʦʜʳ ʚ ʥʦʷʙʨʝ 2022 ʛ. 

ʅʦʷʙʨʴ ʗʚʣʝʥʠʷ 
ʊmin 

(ʉ) 

Tmax 

(ʉ) 

ʆʩʘʜʢʠ 

(ʤʤ) 

ɺʳʩʦʪʘ 

ʩʥʝʛʘ 

(ʩʤ) 

1 {ʣʠʚʥ. ʩʥʝʛ} -0.9 +3.6 0.1  

2 ʩʣʘʙ. ʤʦʨʦʩʴ {ʜʦʞʜʴ} +1.4 +2.4 0.5  

3  -2.8 -2.1   

4  -3.5 -0.9   

5 {ʩʥʝʛ} -2.2 -1.7 0.1  

6 ʩʣʘʙ. ʣʠʚʥʝʚʦʡ ʩʥʝʛ -3.4 +0.3 0.1 <0.5 

7 ʩʣʘʙ. ʤʦʨʦʩʴ {ʩʥʝʛ} -0.4 +2.8 3 1 

8 ʩʣʘʙ. ʜʦʞʜʴ +2.5 +7.4 0.5  

9 ʩʣʘʙ. ʤʦʨʦʩʴ {ʜʦʞʜʴ} +6.8 +10.8 0.6  

10 ʩʣʘʙ. ʜʦʞʜʴ {ʤʦʨʦʩʴ} +8.4 +9.3 0.3  

11 ʩʣʘʙ. ʤʦʨʦʩʴ {ʜʦʞʜʴ} +6.9 +9.5 8,4  

12 ʜʦʞʜʴ +8.0 +12.9 2,5  

13 {ʣʠʚʥ. ʜʦʞʜʴ} +5.3 +7.2 1,1  

14 ʣʠʚʥʝʚʦʡ ʩʥʝʛ -2.1 +1.9 0,2  

15 ʩʥʝʛ -1.8 -1.6 8  

16 ʩʣʘʙ. ʩʥʝʛ -6.8 -1.1 3,9 6 

17 ʩʣʘʙ. ʣʠʚʥʝʚʦʡ ʩʥʝʛ -3.9 -2.5 2,2 4 

18 ʩʣʘʙ. ʣʠʚʥ. ʩʥʝʛ  -7.3 -6.0 3 7 

19 ʩʣʘʙ. ʩʥʝʛ -7.4 -4.0 13 18 

20 ʩʣʘʙ. ʩʥʝʛ -6.2 -3.7 4,2 15 

21 ʩʥʝʛ -6.1 -4.7 0,1 14 

22 ʩʠʣʴʥ. ʩʥʝʛ -6.6 -1.4 12,6 13 

23 
ʩʣʘʙ. ʤʦʨʦʩʴ [ʜʠʘʤ. ʛʦʣʦʣʸʜʘ 3 

ʤʤ] 
-2.4 -0.8 3,2 13 

24 ʩʣʘʙ. ʩʥʝʛ [ʜʠʘʤ. ʛʦʣʦʣʸʜʘ 3 ʤʤ] -5.9 -5.7 5 15 

25 [ʜʠʘʤ. ʛʦʣʦʣʸʜʘ 3 ʤʤ] -6.8 -6.3  14 

26 [ʜʠʘʤ. ʛʦʣʦʣʸʜʘ 3 ʤʤ] -9.3 -7.0  13 

27 {ʩʥʝʛ} [ʜʠʘʤ. ʛʦʣʦʣʸʜʘ 3 ʤʤ] -8.3 -4.5 0,2 13 

28 ʩʣʘʙ. ʩʥʝʛ [ʜʠʘʤ. ʛʦʣʦʣʸʜʘ 3 ʤʤ] -6.0 -4.2 2,1 14 

29 
{ ʩʣʘʙ. ʩʥʝʛ} [ʜʠʘʤ. ʛʦʣʦʣʸʜʘ 3 

ʤʤ] 
-5.7 -4.5 0.3 14 

30 [ʜʠʘʤ. ʛʦʣʦʣʸʜʘ 3 ʤʤ] -14.1 -8.4  13 

 

ʂʣʶʯʝʚʳʝ ʤʦʤʝʥʪʳ ʠʟ ʞʠʟʥʠ ʯʝʨʥʦʛʦʣʦʚʢʠ ʚ ʵʪʦʪ ʜʝʥʴ, ʢʘʢ 

ʚʧʨʦʯʝʤ, ʠ ʚ ʜʚʘ ʧʦʩʣʝʜʫʶʱʠʭ ʜʥʷ,  ̫ ʩʥʠʤʘʣ ʥʘ ʚʠʜʝʦ, ʘ, 
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ʚʧʦʩʣʝʜʩʪʚʠʠ, ʘʥʘʣʠʟʠʨʦʚʘʣ ʧʦʣʫʯʝʥʥʳʝ ʚʠʜʝʦʤʘʪʝʨʠʘʣʳ ʚ 

ʧʨʦʩʤʦʪʨʦʚʦʡ ʧʨʦʛʨʘʤʤʝ. 

ʅʝʩʢʦʣʴʢʦ ʩʣʦʚ ʦʙ ʦʙʱʝʡ ʩʠʪʫʘʮʠʠ ʥʘ ʥʦʷʙʨʴ 2022 ʛ. ʚ ʊʚʝʨʠ ʠ 

ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʙʱʝʠʟʚʝʩʪʥʦ ʠ ʤʥʦʶ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦʜʤʝʯʝʥʦ, 

ʯʪʦ ʧʦʷʚʣʝʥʠʝ ʚ ʩʝʥʪʷʙʨʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʨʦʟʜʦʚ ʨʷʙʠʥʥʠʢʦʚ 

(Turdus pilaris) ʠ ʚ ʦʢʪʷʙʨʝ ʩʚʠʨʠʩʪʝʣʝʡ (Bombycilla garrulus), ʝʩʪʴ 

ʧʨʝʜʚʝʩʪʥʠʢ ʭʦʣʦʜʥʦʡ ʦʩʝʥʠ ʠ ʚ ʮʝʣʦʤ ʟʠʤʳ. ʉʪʘʠ ʚ ʜʝʩʷʪʢʠ ʠ ʩʦʪʥʠ 

ʨʷʙʠʥʥʠʢʦʚ ʦʪʤʝʯʘʣʠʩʴ ʚ ʵʪʦʤ ʛʦʜʫ ʩ 15 ʩʝʥʪʷʙʨʷ ʠ ʧʨʦʜʦʣʞʘʶʪ 

ʦʪʤʝʯʘʪʴʩʷ ʢ ʤʦʤʝʥʪʫ ʥʘʙʣʶʜʝʥʠʡ, ʪʳʩʷʯʥʳʝ ʠ ʩʦʪʝʥʥʳʝ ʩʪʘʠ 

ʩʚʠʨʠʩʪʝʣʝʡ ʦʪʤʝʯʘʣʠʩʴ ʩ 23 ʦʢʪʷʙʨʷ. ʋʨʦʞʘʡ ʨʷʙʠʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ 

(Sorbus aucuparia), ʦʙʣʝʧʠʭʠ ʢʨʫʰʠʥʦʚʠʜʥʦʡ (Hippophae rhamnoides), 

ʨʷʙʠʥʳ ʯʝʨʥʦʧʣʦʜʥʦʡ (Aronia melanocarpa), ʙʦʷʨʳʰʥʠʢʘ (Crataegus) ʠ 

ʜʨ. ʷʛʦʜʥʳʭ ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ ʩʧʦʩʦʙʩʪʚʫʶʪ ʵʪʦʤʫ. ʅʝ 

ʠʩʢʣʶʯʝʥʠʝ ʠ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʡ ʫʨʦʞʘʡ ʙʫʟʠʥʳ ʯʸʨʥʦʡ ʚ ʩʦʩʝʜʩʢʦʤ 

ʜʚʦʨʝ. ʊʘʤ, ʟʘ ʟʘʙʦʨʦʤ ʨʘʩʪʸʪ ʦʜʠʥ ʝʜʠʥʩʪʚʝʥʥʳʡ ʢʫʩʪ ʠ, ʢʘʢ ʤʥʝ 

ʢʘʞʝʪʩʷ, ʚʦʦʙʱʝ ʦʜʠʥ ʥʘ ʚʝʩʴ ʧʦʩʸʣʦʢ ʠ ʫʞʝ ʦʢʦʣʦ 18 ʣʝʪ ʧʣʦʜʦʥʦʩʠʪ. 

ɺʦ ʚʩʝ ʛʦʜʘ ʝ yʧʣʦʜʘʤʠ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʥʠʢʘʢʠʝ ʧʪʠʮʳ ʥʝ 

ʠʥʪʝʨʝʩʦʚʘʣʠʩʴ ʩʦʚʩʝʤ. ʂ ʤʦʤʝʥʪʫ ʥʘʙʣʶʜʝʥʠʡ ʧʦʯʪʠ ʚʝʩʴ ʫʨʦʞʘʡ 

ʦʩʥʦʚʥʳʭ ʷʛʦʜʥʳʭ ʢʫʣʴʪʫʨ ʚ ʙʣʠʞʘʡʰʠʭ ʦʢʨʝʩʪʥʦʩʪʷʭ ʙʳʣ ʫʞʝ ʧʦʯʪʠ 

ʩʲʝʜʝʥ ʩʚʠʨʠʩʪʝʣʷʤʠ, ʜʨʦʟʜʘʤʠ ʠ ʩʥʝʛʠʨʷʤʠ (Pyrrhula pyrrhula), ʘ 

ʢʦʩʪʷʥʢʠ ʙʫʟʠʥʳ, ʧʨʦʜʦʣʞʘʶʪ ʚʠʩʝʪʴ ʩʦʧʣʦʜʠʷʤʠ ʚ ʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ (ʨʠʩ. 2). ʏʝʨʥʦʛʦʣʦʚʳʝ ʩʣʘʚʢʠ ʧʦʯʪʠ ʝʞʝʛʦʜʥʦ ʧʨʠʣʝʪʘʣʠ 

ʥʘ ʙʫʟʠʥʫ ʚ ʩʝʥʪʷʙʨʝ-ʦʢʪʷʙʨʝ ʠ ʨʘʥʴʰʝ, ʥʦ ʥʝ ʟʘʜʝʨʞʠʚʘʣʠʩʴ ʙʦʣʝʝ 

ʯʝʤ ʥʘ 1-3 ʜʥʷ, ʘ ʧʣʦʜʳ ʧʦʪʨʝʙʣʷʣʠ ʩʢʦʨʝʝ ʢʘʢ ʩʦʧʫʪʩʪʚʫʶʱʠʡ ʢʦʨʤ ʢ 

ʦʩʥʦʚʥʦʡ ʧʠʱʝ ï ʥʘʩʝʢʦʤʳʤ (ʨʠʩ. 3). 

ɺʝʯʝʨʦʤ ʦʢʦʣʦ 16-00 ʚʝʨʥʫʚʰʠʩʴ ʩ ʨʘʙʦʪʳ,  ̫ ʚʥʦʚʴ ʦʪʤʝʪʠʣ 

ʩʣʘʚʢʫ-ʯʝʨʥʦʛʦʣʦʚʢʫ ʥʘ ʪʦʤ ʞʝ ʢʫʩʪʝ. ʂ ʩʦʞʘʣʝʥʠʶ, ʤʥʝ ʥʝ ʫʜʘʣʦʩʴ 

ʧʨʦʩʣʝʜʠʪʴ ʝ yʧʨʝʙʳʚʘʥʠʝ ʥʘ ʥʸʤ ʜʦ ʪʝʤʥʦʪʳ. 

ɸʥʘʣʠʟ ʚʠʜʝʦʤʘʪʝʨʠʘʣʦʚ ʟʘ 27.11.2022 ʧʦʢʘʟʘʣ, ʯʪʦ ʯʝʨʥʦʛʦʣʦʚʢʘ 

ʟʘ 10 ʤʠʥ. 42 ʩʝʢ. ʩʲʝʣʘ 25 ʢʦʩʪʷʥʦʢ ʠ ʩʦʚʝʨʰʠʣʘ ʜʝʬʝʢʘʮʠʶ 4 ʨʘʟʘ, 

ʪ.ʝ. ʥʘ 1 ʧʦʤʸʪ ʧʨʠʭʦʜʠʣʦʩʴ 6,25 ʢʦʩʪʷʥʢʠ ʯʸʨʥʦʡ ʙʫʟʠʥʳ. 
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ʈʠʩ. 2. ʂʫʩʪ ʙʫʟʠʥʳ ʯʸʨʥʦʡ ʩ ʩʦʧʣʦʜʠʷʤʠ ʢʦʩʪʷʥʦʢ, ʦʩʪʘʚʰʠʤʠʩʷ ʥʘ ʟʠʤʫ, 

27.11.2022, ʧʦʩ. ʠʤ. ʂʨʫʧʩʢʦʡ ʛ. ʊʚʝʨʠ. ʌʦʪʦ ʘʚʪʦʨʘ. 

 
ʈʠʩ. 3. ʉʦʧʣʦʜʠʝ ʙʫʟʠʥʳ ʯʝʨʥʦʡ ʩ ʩʦʨʚʘʥʥʳʤʠ ʯʝʨʥʦʛʦʣʦʚʢʦʡ ʢʦʩʪʷʥʢʘʤʠ  

ʥʘ ʥʘʰʝʤ ʢʫʩʪʝ, 06.10.2018. ʌʦʪʦ ʘʚʪʦʨʘ. 

 

28 ʥʦʷʙʨʷ ʚ 15-12  ̫ʚʥʦʚʴ ʫʚʠʜʝʣ ʯʝʨʥʦʛʦʣʦʚʢʫ ʥʘ ʢʫʩʪʝ ʙʫʟʠʥʳ. 

ʇʦ ʩʣʦʚʘʤ ʤʦʠʭ ʜʦʤʦʯʘʜʮʝʚ, ʦʥʘ ʙʳʣʘ ʟʜʝʩʴ ʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʫʪʨʘ ʠ 

ʜʥʸʤ. ʉʣʘʚʢʘ ʚʳʛʣʷʜʝʣʘ ʚʧʦʣʥʝ ʟʜʦʨʦʚʦʡ, ʚʩʝʛʜʘ ʨʘʩʧʫʰʝʥʥʘʷ, ʠ ʦʧʷʪʴ 

ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʩʠʜʝʣʘ ʥʝʧʦʜʚʠʞʥʦ, ʥʦ ʪʘʢʞʝ ʙʳʣʘ ʦʯʝʥʴ 
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ʯʫʪʢʘ ʢ ʦʧʘʩʥʦʩʪʷʤ, ʘʜʝʢʚʘʪʥʦ ʠ ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʣʘ ʥʘ ʥʠʭ ʠ ʫʣʝʪʘʣʘ 

ʠʣʠ ʧʝʨʝʣʝʪʘʣʘ ʥʘ ʚʝʪʢʠ ʧʦʚʳʰʝ. 

ɺ ʥʘʰʝʤ ʩʘʜʫ ʦʩʪʘʣʦʩʴ ʧʨʠʣʠʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʷʙʣʦʢ ʥʘ ʚʝʪʢʘʭ, ʥʦ 

ʦʥʠ ʯʝʨʥʦʛʦʣʦʚʢʫ ʥʝ ʠʥʪʝʨʝʩʦʚʘʣʠ. ɺ ʵʪʦʪ ʜʝʥʴ ʥʘʙʣʶʜʘʣʦʩʴ 

ʙʝʟʚʝʪʨʠʝ ʠʣʠ ʦʯʝʥʴ ʩʣʘʙʳʡ ʟʘʧʘʜʥʳʡ ʚʝʪʝʨ, ʜʦ 1 ʤ/ʩʝʢ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ ʙʳʣʘ ʚ ʧʨʝʜʝʣʘʭ -4ï-5Áʉ. ʅʘ 10 ʤʠʥ. ʧʨʠʥʠʤʘʣʩʷ ʠʜʪʠ ʦʯʝʥʴ 

ʤʝʣʢʠʡ ʩʥʝʛ. 

ɺʩʸ ʚʨʝʤʷ ʩʚʦʝʛʦ ʥʘʭʦʞʜʝʥʠʷ ʚ ʢʫʩʪʝ ʩʣʘʚʢʘ ʨʘʩʧʨʝʜʝʣʷʣʘ ʪʘʢ: 

ʢʦʨʤʸʞʢʘ ʦʢʦʣʦ 1-2 ʤʠʥ. (ʩʲʝʜʘʣʘ ʜʦ 5 ʢʦʩʪʷʥʦʢ), ʟʘʪʝʤ ʦʢʦʣʦ 2-4 ʤʠʥ. 

ʩʠʜʝʣʘ ʥʘ ʚʝʪʦʯʢʝ ʠ ʧʨʠ ʵʪʦʤ ʩʦʚʝʨʰʘʣʘ 1-2 ʜʝʬʝʢʘʮʠʠ. ʀ ʚʩʸ 

ʧʦʚʪʦʨʷʣʦʩʴ ʟʘʥʦʚʦ. ʋ ʩʚʠʨʠʩʪʝʣʝʡ ʠ ʨʷʙʠʥʥʠʢʦʚ (ʧʨʘʚʜʘ, ʦʥʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝ ʧʦ ʤʘʩʩʝ ʠ ʨʘʟʤʝʨʘʤ) ʢʦʨʤʸʞʢʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦ-

ʠʥʦʤʫ ï ʦʥʠ ʥʘʙʠʚʘʶʪ ʞʝʣʫʜʦʢ ʷʛʦʜʘʤʠ ʤʘʢʩʠʤʘʣʴʥʦ ʠ ʟʘʪʝʤ ʫʣʝʪʘʶʪ 

ʥʘ ʧʝʨʝʚʘʨʠʚʘʥʠʝ ʚʩʝʛʦ ʵʪʦʛʦ ʧʦʜʘʣʴʰʝ ʦʪ ʢʦʨʤʦʚʦʛʦ ʤʝʩʪʘ. ʋ 

ʯʝʨʥʦʛʦʣʦʚʢʠ ʞʝ ʬʘʢʪʠʯʝʩʢʠ ʧʦʩʪʦʷʥʥʦʝ ʜʨʦʙʥʦʝ ʠ ʯʘʩʪʦʝ ʧʠʪʘʥʠʝ. 

ɺʦʧʨʦʩ ï ʧʦʯʝʤʫ? ʋ ʤʝʥʷ ʝʩʪʴ ʪʦʣʴʢʦ 2 ʚʘʨʠʘʥʪʘ ʦʪʚʝʪʦʚ: 

1. ʇʠʱʝʚʘʨʝʥʠʝ ʙʳʩʪʨʦʝ, ʥʘʜʦ ʤʘʣʦ ʢʦʩʪʷʥʦʢ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʧʠʱʝʚʘʨʝʥʠʷ.  

2. ʅʝʣʴʟʷ ʩʲʝʜʘʪʴ ʩʨʘʟʫ ʤʥʦʛʦ ʧʣʦʜʦʚ, ʪ.ʢ. ʧʣʦʜʳ ʟʘʤʦʨʦʞʝʥʥʳʝ, 

ʠ ʙʫʜʫʪ ʟʘʙʠʨʘʪʴ ʪʝʧʣʦ ʪʝʣʘ. ɼʘ ʠ, ʨʘʟʤʦʨʘʞʠʚʘʷʩʴ ʚ ʞʝʣʫʜʢʝ ʚ 

ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʥʝ ʜʘʜʫʪ ʚʦʟʤʦʞʥʦʩʪʠ ʙʳʩʪʨʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʬʝʨʤʝʥʪʦʚ.  

ʆʪʤʝʯʫ, ʯʪʦ ʩʣʘʚʢʘ ʧʦʯʪʠ ʚʩʝʛʜʘ ʩʢʣʸʚʳʚʘʣʘ ʢʦʩʪʷʥʢʠ ʩ ʦʜʥʠʭ ʠ 

ʪʝʭ ʞʝ ʩʦʧʣʦʜʠʡ ʙʫʟʠʥʳ. ʇʦʵʪʦʤʫ ʝʩʪʴ ʩʦʧʣʦʜʠʷ ʚ ʵʪʦʤ ʢʫʩʪʝ ʙʫʟʠʥʳ 

ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʧʦʯʪʠ ʙʝʟ ʢʦʩʪʷʥʦʢ (ʨʠʩ. 4, 5). ʉ ʥʦʚʳʭ ʩʦʧʣʦʜʠʡ 

ʩʣʘʚʢʘ ʪʦʞʝ ʢʣʝʚʘʣʘ ʢʦʩʪʷʥʢʠ, ʥʦ ʨʝʜʢʦ ʠ ʧʦ 1-2 ʰʪ., ʥʝ ʙʦʣʴʰʝ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʦʞʥʦ ʧʨʦʩʪʳʤʠ ʨʘʩʯʸʪʘʤʠ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʧʪʠʮʘ 

ʢʦʨʤʠʣʘʩʴ ʥʘ ʵʪʦʤ ʢʫʩʪʝ ʥʝ ʤʝʥʝʝ 20 ʜʥʝʡ (ʩʤ. ʥʠʞʝ).  

ʉʪʨʘʥʥʦ, ʥʦ ʥʘ ʩʨʳʚʘʥʠʝ ʢʦʩʪʷʥʦʢ ʦʥʘ ʪʨʘʪʠʪ ʤʥʦʛʦ ʵʥʝʨʛʠʠ, 

ʯʘʱʝ ʚʩʝʛʦ ʜʦʪʷʛʠʚʘʷʩʴ ʜʦ ʥʠʭ ʧʨʠ ʧʦʤʦʱʠ ʪʨʝʧʝʪʘʥʠʷ ʢʨʳʣʴʷʤʠ 

ʩʥʠʟʫ ʠ ʚʳʪʷʛʠʚʘʷʩʴ ʥʘ ʣʘʧʢʘʭ ʥʘʢʣʦʥʥʦ ʚʚʝʨʭ ʠ ʚʧʝʨʸʜ. ɿʘ ʚʩʸ ʚʨʝʤʷ 

ʥʘʙʣʶʜʝʥʠʡ ʦʥʘ, ʪʦʣʴʢʦ ʦʜʥʘʞʜʳ, ʩʘʜʠʣʘʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 

ʩʦʧʣʦʜʠʝ ʠ ʢʣʝʚʘʣʘ ʢʦʩʪʷʥʢʠ ʠʟ-ʧʦʜ ʩʝʙʷ. ʊ.ʝ. ʦʙʳʯʥʦ ʩʪʘʨʘʣʘʩʴ ʙʨʘʪʴ 

ʢʦʩʪʷʥʢʫ ʩʠʜʷ ʨʷʜʦʤ, ʥʘʩʢʦʣʴʢʦ ʵʪʦ ʚʦʟʤʦʞʥʦ, ʩ ʩʦʧʣʦʜʠʝʤ. ʇʨʠ ʵʪʦʤ 

ʦʪʨʳʚʘʣʘ ʧʣʦʜ ʩ ʥʝʢʦʪʦʨʳʤ ʫʩʠʣʠʝʤ, ʩʭʚʘʪʠʚ ʝʛʦ, ʜʝʣʘʣʘ 1-3 ʙʳʩʪʨʳʭ 

ʩʢʨʫʯʠʚʘʶʱʠʭ ʜʚʠʞʝʥʠʡ ʛʦʣʦʚʦʡ. ɺ ʵʪʦ ʚʨʝʤʷ, ʯʘʩʪʦ, ʥʘ ʥʝʸ 

ʦʩʳʧʘʣʩʷ, ʩʢʦʧʠʚʰʠʡʩʷ ʥʘ ʵʪʦʤ ʩʦʧʣʦʜʠʠ, ʩʥʝʛ (ʢʫʭʪʘ), ʦʪ ʢʦʪʦʨʦʛʦ 

ʩʣʘʚʢʘ ʙʳʩʪʨʦ ʦʪʨʷʭʠʚʘʣʘʩʴ ʠ ʚʥʦʚʴ ʧʨʦʜʦʣʞʘʣʘ ʦʪʨʳʚʘʪʴ ʠ 

ʧʨʦʛʣʘʪʳʚʘʪʴ ʧʣʦʜʳ ʧʦ ʦʜʥʦʡ ʠ, ʦʯʝʥʴ ʨʝʜʢʦ, ʜʘʞʝ ʧʦ ʜʚʝ ʢʦʩʪʷʥʢʠ.  

ɺ 16-25 ʩʣʘʚʢʘ ʥʘʯʘʣʘ ʩʚʦʶ, ʟʘʚʝʨʰʘʶʱʫʶ ʚ ʵʪʦʪ ʜʝʥʴ, ʩʝʨʠʶ 

ʩʨʳʚʘʥʠʷ ʧʣʦʜʦʚ (ʧʨʝʜʳʜʫʱʘʷ ʢʦʨʤʸʞʢʘ - ʩ 16-21 ʜʦ 16-22 (4 

ʢʦʩʪʷʥʢʠ)), ʠ ʚ 16-31 ʩʲʝʣʘ ʧʦʩʣʝʜʥʶʶ ʠʟ 31-ʦʡ ʠʟ ʵʪʦʡ ʩʝʨʠʠ 

ʢʦʩʪʷʥʢʫ.  ɺ ʵʪʦ ʚʨʝʤʷ ʙʳʣʦ ʫʞʝ ʦʯʝʥʴ ʪʝʤʥʦ, ʠ  ̫ʝʣʝ-ʝʣʝ ʨʘʟʛʣʷʜʝʣ 
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ʧʦʩʣʝʜʥʝʝ ʭʘʨʘʢʪʝʨʥʦʝ ʜʚʠʞʝʥʠʝ ʯʝʨʥʦʛʦʣʦʚʢʠ ʧʨʠ ʩʨʳʚʘʥʠʠ ʧʣʦʜʦʚ. 

ɺ 16-32 ʦʥʘ ʫʣʝʪʝʣʘ ʥʘ ʥʦʯʝʚʢʫ ʟʘ ʩʦʩʝʜʩʢʠʡ ʜʦʤ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ, ʚ 

ʩʦʩʥʳ, ʢʠʧʘʨʠʩʳ ʠ ʪʫʠ (ʤʝʩʪʦ ʩ ʩʘʤʦʡ ʛʫʩʪʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʥʘ 

ʫʣʠʮʝ) ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʦʢʦʣʦ 40 ʤ ʦʪ ʢʫʩʪʘ ʙʫʟʠʥʳ. ɼʥʸʤ, ʧʨʠ 

ʦʯʝʨʝʜʥʳʭ ʦʧʘʩʥʦʩʪʷʭ, ʩʣʘʚʢʘ ʫʣʝʪʘʣʘ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ï ʥʘ ʟʘʧʘʜ, ʥʘ ʨʘʩʩʪʦʷʥʠʝ 20-30 ʤ ʦʪ ʢʫʩʪʘ ʙʫʟʠʥʳ, ʚ 

ʙʦʣʝʝ-ʤʝʥʝʝ ʟʘʛʫʱʝʥʥʳʝ ʧʝʨʝʧʣʝʪʝʥʠʷ ʚʝʪʚʝʡ ʷʙʣʦʥʴ ʠ ʷʛʦʜʥʳʭ 

ʢʫʩʪʦʚ, ʦʧʣʝʪʸʥʥʳʭ ʚʴʶʥʢʦʤ. 

 
ʈʠʩ. 4. ʅʝʪʨʦʥʫʪʳʝ ʩʦʧʣʦʜʠʷ ʙʫʟʠʥʳ ʯʝʨʥʦʡ ʠ ʦʜʥʦ ʠʩʧʦʣʴʟʫʝʤʦʝ 

ʯʝʨʥʦʛʦʣʦʚʢʦʡ ʥʘ ʤʦʤʝʥʪ ʥʘʙʣʶʜʝʥʠʡ, 30.11.2022. ʌʦʪʦ ʘʚʪʦʨʘ. 

 

ɸʥʘʣʠʟ ʢʣʶʯʝʚʳʭ ʚʠʜʝʦʤʘʪʝʨʠʘʣʦʚ ʟʘ 28.11.2022 ʧʦʢʘʟʘʣ, ʯʪʦ 

ʩʣʘʚʢʘ ʟʘ 2 ʤʠʥ. 16 ʩʝʢ. ʩʲʝʣʘ 6 ʢʦʩʪʷʥʦʢ ʠ ʩʦʚʝʨʰʠʣʘ ʜʝʬʝʢʘʮʠʶ 2 

ʨʘʟʘ, ʪ.ʝ. ʥʘ 1 ʧʦʤʸʪ ʧʨʠʭʦʜʠʣʠʩʴ 3 ʢʦʩʪʷʥʢʠ ʯʸʨʥʦʡ ʙʫʟʠʥʳ. 

28.11.2022 ʧʦʤʸʪ ʯʝʨʥʦʛʦʣʦʚʢʠ, ʚ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ, ʙʳʣ ʞʠʜʢʠʤ, ʠ ʜʝʬʝʢʘʮʠʠ ʧʨʦʠʩʭʦʜʠʣʠ ʯʘʱʝ. ɺʯʝʨʘ ʞʝ ʧʦʤʸʪ 

ʙʳʣ ʦʬʦʨʤʣʝʥʥʳʡ, ʠ ʣʠʰʴ ʠʥʦʛʜʘ ʞʠʜʢʠʡ. ɺʩʸ ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʣʦ, 

ʯʪʦ ʢʦʩʪʷʥʢʠ ʯʸʨʥʦʡ ʙʫʟʠʥʳ ʥʝ ʧʝʨʝʚʘʨʠʚʘʶʪʩʷ ʧʦʣʥʦʩʪʴʶ, ʚʝʨʦʷʪʥʦ, 

ʦʙʣʘʜʘʶʪ ʨʘʩʩʣʘʙʣʷʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ʠ ʚʨʷʜ ʣʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʣʘʚʢʫ 

ʥʝʦʙʭʦʜʠʤʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʵʥʝʨʛʠʝʡ. 

29.08.2022 ʩʣʘʚʢʘ ʧʨʠʣʝʪʝʣʘ ʥʘ ʢʫʩʪ ʙʫʟʠʥʳ ʦʢʦʣʦ 9 ʯʘʩʦʚ ʫʪʨʘ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʢʘʢ ʠ ʚ ʧʨʝʜʳʜʫʱʠʝ ʜʚʘ ʜʥʷ, ʙʳʣʘ ʚ ʧʨʝʜʝʣʘʭ -

4ï-6Áʉ ʧʨʠ ʦʯʝʥʴ ʩʣʘʙʦʤ ʉ-ɿ ʚʝʪʨʝ. ʇʪʠʮʘ ʦʯʝʥʴ ʤʘʣʦ ʧʝʨʝʤʝʱʘʣʘʩʴ ʚ 

ʢʫʩʪʝ, ʧʦʜʦʣʛʫ ʩʠʜʝʣʘ, ʚ ʧʝʨʠʦʜʳ ʢʦʨʤʣʝʥʠʡ ʦʛʨʘʥʠʯʠʚʘʣʘʩʴ 

ʩʨʳʚʘʥʠʝʤ 1-2 ʢʦʩʪʷʥʦʢ ʙʫʟʠʥʳ ʠ, ʢʘʢ ʤʥʝ ʧʦʢʘʟʘʣʦʩʴ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʯʘʱʝ ʦʩʫʱʝʩʪʚʣʷʣʘ ʜʝʬʝʢʘʮʠʶ. ʇʨʦʚʸʣ ʚʠʜʝʦʩʲʸʤʢʫ ʩ 10-40 ʜʦ 11-00 
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ʠ ʚʝʯʝʨʦʤ ʩ 14-00 ʜʦ 16-00. ɺ ʮʝʣʦʤ ʥʘʙʣʶʜʘʣʘʩʴ ʪʘ ʞʝ ʢʘʨʪʠʥʘ, ʯʪʦ ʠ 

ʚ ʧʨʝʜʳʜʫʱʠʝ ʜʚʘ ʜʥʷ. ʋʪʨʦʤ ʩʣʘʚʢʘ ʩʦʚʝʨʰʝʥʥʦ ʩʧʦʢʦʡʥʦ ʦʪʥʝʩʣʘʩʴ 

ʢ çʨʘʟʙʦʨʢʘʤè ʩʘʤʮʦʚ ʙʦʣʴʰʠʭ ʩʠʥʠʮ (Parus major) ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʪʦʤ 

ʞʝ ʢʫʩʪʝ. ʉʠʥʠʮ, ʢ ʩʣʦʚʫ, ʚ ʵʪʦʪ ʜʝʥʴ ʚ ʩʘʜʫ ʙʳʣʦ, ʥʘ ʫʜʠʚʣʝʥʠʝ, ʤʥʦʛʦ 

ï ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʞʥʦ ʙʳʣʦ ʥʘʙʣʶʜʘʪʴ ʙʦʣʝʝ 15 ʧʪʠʮ! ʆʥʠ ʪʦʞʝ ʥʘ 

ʩʣʘʚʢʫ ʥʝ ʨʝʘʛʠʨʦʚʘʣʠ, ʘ ʦʢʘʟʳʚʘʣʦʩʴ ʠʭ ʚ ʢʫʩʪʝ ʙʫʟʠʥʳ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʥʝ ʤʝʥʴʰʝ 4-5 ʧʪʠʮ ï ʣʝʪʘʣʠ, ʛʦʣʦʩʠʣʠ, ʟʘʜʠʨʘʣʠʩʴ ʤʝʞʜʫ ʩʦʙʦʡ. ɺʩʝ 

ʩʘʤʮʳ. ʅʝ ʤʝʥʴʰʝ 15 ʤʠʥ. ʜʣʠʣʘʩʴ ʠʭ çʚʘʢʭʘʥʘʣʠʷè ʚ ʢʫʩʪʝ. ʉʣʘʚʢʘ 

ʧʨʠ ʵʪʦʤ ʧʨʦʜʦʣʞʘʣʘ ʦʩʫʝɦʩʪʚʣʷʪʴ ʩʚʦʡ ʦʙʳʯʥʳʡ ʛʨʘʬʠʢ ʢʦʨʤʸʞʢʠ ʠ 

ʦʪʜʳʭʘ. ɺ ʵʪʦʪ ʜʝʥʴ ʧʦʤʸʪ ʯʝʨʥʦʛʦʣʦʚʢʠ ʙʳʣ ʩʦʚʝʨʰʝʥʥʦ ʥʝ 

ʦʬʦʨʤʣʝʥʥʳʤ, ʘ ʜʝʬʝʢʘʮʠʷ ʧʦʨʘʟʠʪʝʣʴʥʦ ʯʘʩʪʘʷ (ʨʠʩ. 6). 

 

 

ʈʠʩ. 5. ʇʦʣʥʦʩʪʴʶ ʦʙʦʨʚʘʥʥʦʝ ʯʝʨʥʦʛʦʣʦʚʢʦʡ ʩʦʧʣʦʜʠʝ ʙʫʟʠʥʳ  

ʯʝʨʥʦʡ ʠ ʧʦʯʪʠ ʥʝʪʨʦʥʫʪʦʝ ʝʶ, 30.11.2022. ʌʦʪʦ ʘʚʪʦʨʘ. 
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ʉʝʛʦʜʥʷ ʧʝʨʝʜ ʦʪʣʸʪʦʤ ʥʘ ʥʦʯʝʚʢʫ ʧʨʦʥʘʙʣʶʜʘʪʴ ʟʘ ʧʦʩʣʝʜʥʝʡ 

ʢʦʨʤʸʞʢʦʡ ʯʝʨʥʦʛʦʣʦʚʢʠ ʤʥʝ ʥʝ ʫʜʘʣʦʩʴ. ʆʜʥʘʢʦ, ʦʢʦʣʦ 16-00, ʦʥʘ, ʟʘ 

ʜʚʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʢʦʨʤʸʞʢʠ, ʩʦʨʚʘʣʘ 22 ʢʦʩʪʷʥʢʠ. ʋʣʝʪʝʣʘ ʚ 16-

21, ʚ ʪʫ ʞʝ ʩʪʦʨʦʥʫ, ʟʘ ʩʦʩʝʜʩʢʠʡ ʜʦʤ, ʢʘʢ ʠ ʚʯʝʨʘ. 

 
ʈʠʩ. 4. ʆʯʝʨʝʜʥʘʷ ʜʝʬʝʢʘʮʠʷ ʯʝʨʥʦʛʦʣʦʚʦʡ ʩʣʘʚʢʠ ʥʝʦʬʦʨʤʣʝʥʥʳʤ ʧʦʤʸʪʦʤ, 

29.11.2022, ʧʦʩ. ʠʤ. ʂʨʫʧʩʢʦʡ ʛ. ʊʚʝʨʠ. ʌʦʪʦ ʘʚʪʦʨʘ. 

 

ʇʦ ʤʦʠʤ ʨʘʩʯʸʪʘʤ, ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʩʪʷʥʦʢ ʯʝʨʥʦʡ ʙʫʟʠʥʳ ʚ 

ʦʜʥʦʤ ʩʦʧʣʦʜʠʠ ʩʦʩʪʘʚʣʷʝʪ 200-220 ʰʪ., ʩʦʮʚʝʪʠʡ ʧʦʣʥʦʩʪʴʶ 

ʣʠʰʝʥʥʳʭ ʢʦʩʪʷʥʦʢ ï 58 ʰʪ. ʠ ʦʢʦʣʦ 30 ʩ ʷʚʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʜʦ 30%). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʪʠʮʘ 

ʩʢʣʝʚʘʣʘ ʚʩʝ ʢʦʩʪʷʥʢʠ ʩ 58 + 10 = 68 ʩʦʧʣʦʜʠʡ ʙʫʟʠʥʳ. 68 *  220 = 

14960 ï ʚʩʝʛʦ ʢʦʩʪʷʥʦʢ ʙʫʟʠʥʳ ʙʳʣʦ ʩʲʝʜʝʥʦ ʧʪʠʮʝʡ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʚʝʪʦʚʦʛʦ ʜʥʷ ʚ ʦʢʪʷʙʨʝ ï ʥʦʷʙʨʝ, ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʣʷʝʪ 9 ʯʘʩ. 15 ʤʠʥ., ʘ ʧʪʠʮʘ, ʧʦ ʥʘʙʣʶʜʝʥʠʷʤ, ʧʨʠʣʝʪʘʣʘ ʯʝʨʝʟ 

0,5 ï 1 ʯʘʩ ʧʦʩʣʝ ʨʘʩʩʚʝʪʘ ʠ ʪʨʘʪʠʣʘ ʜʦ 80% ʚʨʝʤʝʥʠ ʥʘ ʢʦʨʤʸʞʢʫ (ʪ.ʝ. 

9 ʯʘʩ. 15 ʤʠʥ. ï 1 ʯʘʩ ï 1 ʯʘʩ. 39 ʤʠʥ. (ʪ.ʝ. 20% ʚʨʝʤʝʥʠ) = 6 ʯʘʩ. 36 

ʤʠʥ.). ʆʙʱʝʝ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʩʣʘʚʢʠ ʥʘ ʢʫʩʪʝ ʠ ʢʦʨʤʸʞʢʘ ʩʦʩʪʘʚʠʣʠ 

6 ʯʘʩ. 36 ʤʠʥ. ʟʘ ʦʜʠʥ ʩʚʝʪʦʚʦʡ ʜʝʥʴ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʙʣʶʜʝʥʠʡ ʟʘ 1 

ʯʘʩ ʩʣʘʚʢʘ, ʚ ʩʨʝʜʥʝʤ, ʩʲʝʜʘʣʘ 130 ʢʦʩʪʷʥʦʢ (ʪ.ʝ. 140 + 159 + 90 = 389; 

389/3 = 129, 6 (66)). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ 6 ʯʘʩ. 36 ʤʠʥ. (6,6 ʯʘʩ.) ʦʥʘ 

ʤʦʛʣʘ ʩʲʝʩʪʴ 858 ʢʦʩʪʷʥʦʢ (ʪ.ʝ. 6,6 *  130 = 858).  

ʄʦʞʥʦ ʚʳʯʠʩʣʠʪʴ, ʩʢʦʣʴʢʦ ʜʥʝʡ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʩʣʘʚʢʝ, ʯʪʦʙʳ 

ʩʲʝʩʪʴ 14960 ʢʦʩʪʷʥʦʢ, ʝʩʣʠ ʚ ʩʨʝʜʥʝʤ ʟʘ 1 ʜʝʥʴ ʦʥʘ ʩʲʝʜʘʣʘ 858 ʰʪ., 

ʪ.ʝ. 14960/858 = 17,44 ʜʥʷ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʣʘʚʢʘ ʧʨʠ ʪʘʢʦʤ ʨʝʞʠʤʝ 

ʢʦʨʤʸʞʢʠ ʤʦʛʣʘ ʥʘʯʘʪʴ ʠʥʪʝʥʩʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʧʘʩʳ ʢʦʩʪʷʥʦʢ 

ʙʫʟʠʥʳ ʥʘ ʥʘʰʝʤ ʢʫʩʪʝ ʩ 10-11 ʥʦʷʙʨʷ, ʪ.ʝ. ʧʦʩʣʝ ʧʝʨʚʳʭ ʟʘʪʷʞʥʳʭ 

ʥʦʯʥʳʭ ʟʘʤʦʨʦʟʢʦʚ ʠ ʧʝʨʚʳʭ ʩʥʝʛʦʚʳʭ ʟʘʨʷʜʦʚ. ʅʦ ʜʦ ʫʩʪʘʥʦʚʣʝʥʠʷ 



ɺʝʩʪʥʠʢ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ "ɹʠʦʣʦʛʠʷ ʠ ɻ ʢʦʣʦʛʠʷ". 2022. ̄  4 (68) 

 

- 46 - 

ʫʩʪʦʡʯʠʚʦʛʦ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʩ 16 ʥʦʷʙʨʷ, ʩʣʘʚʢʘ, ʚʝʨʦʷʪʥʦ, ʚʩʸ ʝʱʸ 

ʤʦʛʣʘ ʥʘʭʦʜʠʪʴ ʠ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥʘ, ʤʦʛʣʘ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʩʪʷʥʢʠ ʙʫʟʠʥʳ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʦʨʤ ʠ ʨʘʥʴʰʝ 10 

ʥʦʷʙʨʷ, ʪ.ʝ. ʪʝʦʨʝʪʠʯʝʩʢʠ ʚʝʩʴ ʦʢʪʷʙʨʴ. 

ɼʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʦʦʙʱʫ, ʯʪʦ ʩʨʝʜʥʝʝ ʨʘʩʯʸʪʥʦʝ 

ʟʥʘʯʝʥʠʝ ʤʘʩʩʳ ʦʜʥʦʡ ʟʘʤʦʨʦʞʝʥʥʦʡ ʢʦʩʪʷʥʢʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 0,08 ʛʨ. 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʣʘʚʢʘ ʟʘ ʯʘʩ ʚ ʩʨʝʜʥʝʤ ʧʦʪʨʝʙʣʷʣʘ 10,4 ʛʨ. ʢʦʩʪʷʥʦʢ 

(ʪ.ʝ. 0.08 *  130 = 10,4), ʘ ʟʘ ʩʚʝʪʦʚʦʡ ʜʝʥʴ ï 6,6 ʯʘʩ. (ʪ.ʝ. 6 ʯʘʩ. 36 ʤʠʥ.) 

* 10,4 ʛʨ. = 68,64 ʛʨ. ʟʘʤʦʨʦʞʝʥʥʳʭ ʢʦʩʪʷʥʦʢ ʙʫʟʠʥʳ. ɽʩʣʠ ʫʯʝʩʪʴ, ʯʪʦ 

ʤʘʩʩʘ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʦʪ ʚʝʩʘ ʟʘʤʦʨʦʞʝʥʥʳʭ ʢʦʩʪʷʥʦʢ ʩʦʩʪʘʚʣʷʝʪ 

ʧʨʠʤʝʨʥʦ 10%, ʪʦ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʩʣʘʚʢʘ ʧʦʪʨʝʙʣʷʣʘ ʟʘ ʦʜʠʥ ʯʘʩ 1,04 

ʛʨ. ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʵʪʦʡ ʧʠʱʠ, ʘ ʟʘ ʜʝʥʴ 6,86 ʛʨ. (ʪ.ʝ. 1,04 *  6,6 = 6,86). 

ʇʨʠ ʵʪʦʤ ʤʘʩʩʘ ʯʝʨʥʦʛʦʣʦʚʦʡ ʩʣʘʚʢʠ ʚ ʥʦʨʤʝ ʩʦʩʪʘʚʣʷʝʪ 15-22,5 ʛʨ. 

(ʇʦʨʪʝʥʢʦ, 1960). 

ʀ ʝʱʸ ʥʝʩʢʦʣʴʢʦ ʟʘʤʝʯʘʥʠʡ ʧʦ ʥʘʙʣʶʜʝʥʠʷʤ ʟʘ ʯʝʨʥʦʛʦʣʦʚʦʡ 

ʩʣʘʚʢʦʡ ʚ ʥʘʰʝʤ ʜʚʦʨʝ. ʄʥʝ ʥʝ ʫʜʘʣʦʩʴ ʙʦʣʝʝ ʯʝʤ ʟʘ 6 ʯʘʩʦʚ 

ʥʘʙʣʶʜʝʥʠʡ ʥʠ ʨʘʟʫ ʫʩʣʳʰʘʪʴ, ʥʠ ʦʜʥʦʛʦ ʛʦʣʦʩʦʚʦʛʦ ʩʠʛʥʘʣʘ ʩʣʘʚʢʠ, 

ʠ  ̫ʥʠ ʨʘʟʫ ʥʝ ʦʪʤʝʪʠʣ ʥʝ ʪʦʣʴʢʦ ʩʣʫʯʘʝʚ ʝ yʫʭʦʜʘ ʟʘ ʦʧʝʨʝʥʠʝʤ, ʥʦ 

ʜʘʞʝ ʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʭ ʢʘʩʘʥʠʡ ʝʛʦ ʢʣʶʚʦʤ. ʇʨʠ ʵʪʦʤ ʦʙʱʝʝ 

ʩʦʩʪʦʷʥʠʝ ʧʝʨʴʝʚʦʛʦ ʧʦʢʨʦʚʘ ʧʪʠʮʳ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʤʦʞʥʦ ʙʳʣʦ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʢʘʢ ʚʧʦʣʥʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ.  

ʅʦʯʴ ʩ 29 ʥʘ 30 ʥʦʷʙʨʷ, ʠ ʦʩʦʙʝʥʥʦ ʫʪʨʦ 30 ʥʦʷʙʨʷ, ʚʜrʘʣʠʩʴ 

ʤʦʨʦʟʥʳʤʠ (ʜʦ -14,1Áʉ), ʯʪʦ ʢʘʢ  ̫ʧʦʣʘʛʘʶ, ʷʚʠʣʦʩʴ ʧʨʠʯʠʥʦʡ ʛʠʙʝʣʠ 

ʩʣʘʚʢʠ. ʉ ʵʪʦʛʦ ʜʥʷ ʯʝʨʥʦʛʦʣʦʚʢʘ ʚ ʥʘʰʝʤ ʜʚʦʨʝ ʤʥʦʶ ʙʦʣʝʝ ʥʝ 

ʦʪʤʝʯʘʣʘʩʴ. 

ɼʦ ʦʧʠʩʘʥʥʦʡ ʚʳʰʝ ʚʩʪʨʝʯʠ, ʯʝʨʥʦʛʦʣʦʚʫʶ ʩʣʘʚʢʫ ʤ  rʦʪʤʝʯʘʣʠ 

15.10.2011 ʚ ʧʦʩ. ʠʤ. ʂʨʫʧʩʢʦʡ ʛ. ʊʚʝʨʠ (ɿʠʥʦʚʴʝʚ ʠ ʜʨ., 2022). ɺ ʪʦʪ 

ʜʝʥʴ ʧʨʠʥʠʤʘʣʩʷ ʠʜʪʠ ʧʝʨʚʳʡ ʩʥʝʛ, ʥʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʙʳʣʘ ʚ 

ʧʨʝʜʝʣʘʭ 0 ï +4Áʉ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʦʢʪʷʙʨʝ ʜʦ ʵʪʦʡ ʜʘʪʳ ʥʠ 

ʨʘʟʫ ʥʝ ʦʧʫʩʢʘʣʘʩʴ ʥʠʞʝ 0Áʉ, ʘ ʚʨʝʤʝʥʘʤʠ ʜʦʩʪʠʛʘʣʘ ʟʥʘʯʝʥʠʡ ʚʳʰʝ 

+10Áʉ (ʪʘʙʣ.1). ʇʦʣʦʚʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʧʪʠʮʳ ʦʧʨʝʜʝʣʠʪʴ ʥʝ 

ʫʜʘʣʦʩʴ, ʪ.ʢ. ʩʣʘʚʢʘ ʧʝʨʝʤʝʱʘʣʘʩʴ ʚʳʩʦʢʦ ʚ ʚʝʪʚʷʭ ʙʝʨʸʟʳ ʚ ʢʦʥʪʨʦʚʦʤ 

ʦʩʚʝʱʝʥʠʠ ʠ ʙʳʩʪʨʦ ʫʣʝʪʝʣʘ. 

ɸʥʘʣʠʟ ʤʥʦʛʦʣʝʪʥʠʭ ʜʘʥʥʳʭ ʧʦʟʜʥʠʭ ʚʩʪʨʝʯ ʯʝʨʥʦʛʦʣʦʚʦʡ 

ʩʣʘʚʢʠ ʚ ʣʝʩʥʦʡ ʟʦʥʝ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʉʉʉʈ ʜʦ 1990 ʛʦʜʘ (ʚʩʝ 

ʩʚʝʜʝʥʠʷ ʧʦ ɿʠʥʦʚʴʝʚ, 1990) ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʧʦʟʜʥʠʝ ʧʦʩʣʝʜʥʠʝ 

ʧʪʠʮʳ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ, ʥʘʧʨʠʤʝʨ, çʚ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣ. 23 ʦʢʪʷʙʨʷ 

(ʄʘʣʴʯʝʚʩʢʠʡ, ʇʫʢʠʥʩʢʠʡ, 1983), ʚ ɹʝʣʦʨʫʩʩʠʠ ʚ ʥʘʯʘʣʝ ʦʢʪʷʙʨʷ 

(ʌʝʜʶʰʠʥ, ɼʦʣʙʠʢ, 1967), ʚ ʄʦʨʜʦʚʠʠ ʜʦ ʥʘʯʘʣʘ ʦʢʪʷʙʨʷ (ʃʫʛʦʚʦʡ, 

1975), ʚ ʂʘʣʠʥʠʥʩʢʦʡ ʦʙʣ. (ʥʳʥʝ ʊʚʝʨʩʢʦʡ, ʧʨʠʤ. ʘʚʪ.) ï ʚ ʩʝʥʪʷʙʨʝ 

(ʥʘʰʠ ʜʘʥʥʳʝ)è. 

  ʉʣʘʚʢʘ-ʯʝʨʥʦʛʦʣʦʚʢʘ ʚ ʩʚʦʸʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʥʘ ʝʚʨʦʧʝʡʩʢʦʤ 

ʩʝʚʝʨʝ ʜʦʭʦʜʠʪ ʚ ʅʦʨʚʝʛʠʠ ʜʦ 69Á ʩ.ʰ., ʚ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʜʦ 
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63Á ʩ.ʰ. (ʉʪʝʧʘʥʷʥ, 2003). ɺ ʂʘʨʝʣʠʠ ʩʝʚʝʨʥʘʷ ʛʨʘʥʠʮʘ ʙʦʣʝʝ ʠʣʠ 

ʤʝʥʝʝ ʨʝʛʫʣʷʨʥʦʛʦ ʛʥʝʟʜʦʚʘʥʠʷ ʧʨʦʭʦʜʠʪ ʧʦ ʰʠʨʦʪʝ ʇʝʪʨʦʟʘʚʦʜʩʢʘ 

(61Á47' ʩ.ʰ.).  

ɺ ʄʫʨʤʘʥʩʢʦʡ ʦʙʣ. (ʩʫʱʝʩʪʚʝʥʥʦ ʩʝʚʝʨʥʝʝ ʛʥʝʟʜʦʚʦʛʦ ʘʨʝʘʣʘ 

ʯʝʨʥʦʛʦʣʦʚʢʠ) ʚʧʝʨʚʳʝ ʩʘʤʝʮ ʙʳʣ ʚʩʪʨʝʯʝʥ 17 ʦʢʪʷʙʨʷ ʚ 1970 ʛ. ɿʜʝʩʴ 

ʞʝ, ʚ 1975 ʛ. ʦʪʤʝʯʘʣʠ 15 ʦʢʪʷʙʨʷ ï ʩʘʤʢʫ, ʘ 30 ʦʢʪʷʙʨʷ ï ʜʚʝ ʩʘʤʢʠ, 20 

ʥʦʷʙʨʷ ï ʩʘʤʮʘ ʚ 1978 ʛ., ʩ 26 ʦʢʪʷʙʨʷ ʧʦ 4 ʥʦʷʙʨʷ ï ʯʝʪʳʨʸʭ ʧʪʠʮ. 

ʆʜʠʥʦʯʝʢ ʥʘʙʣʶʜʘʣʠ 09.10.1981, 27.10.1984 ʠ 15.10.1985. ʇʦ ʜʚʝ 

ʦʩʦʙʠ ʩʣʘʚʦʢ ʥʘʙʣʶʜʘʣʠ 20 ʠ 24 ʦʢʪʷʙʨʷ 1991 ʛ., ʘ ʪʘʢʞʝ ʩʘʤʮʘ ï 18 

ʦʢʪʷʙʨʷ ʠ ʩ 26 ʥʦʷʙʨʷ ʧʦ 8 ʜʝʢʘʙʨʷ 1995 ʛ. ɺʩʝ ʵʪʠ ʧʪʠʮʳ ʧʦʛʠʙʣʠ ʦʪ 

ʠʩʪʦʱʝʥʠʷ, ʢʘʢ ʧʦʣʘʛʘʝʪ ʘʚʪʦʨ, ʥʝ ʩʫʤʝʚ ʩʧʨʘʚʠʪʴʩʷ ʩ ʟʘʣʝʜʝʥʝʚʰʠʤʠ 

ʧʣʦʜʘʤʠ ʨʷʙʠʥʳ ʢʨʘʩʥʦʡ, ʢʦʪʦʨʳʝ ʩʣʘʚʢʠ ʥʝ ʤʦʛʣʠ ʩʤʷʪʴ ʢʣʶʚʦʤ, 

ʧʨʝʞʜʝ ʯʝʤ ʧʨʦʛʣʦʪʠʪʴ (ʂʦʭʘʥʦʚ, 1998). ʉ ʵʪʠʤ ʫʪʚʝʨʞʜʝʥʠʝʤ  ̫

ʩʦʛʣʘʩʠʪʴʩʷ ʥʝ ʤʦʛʫ ï ʚʧʦʣʥʝ ʤʦʛʫʪ ʧʨʦʛʣʦʪʠʪʴ. ɺʠʜʠʤʦ ʚʩʸ ʜʝʣʦ ʚ 

ʪʦʤ, ʯʪʦ ʟʘʤʦʨʦʞʝʥʥʳʝ ʷʛʦʜʳ ʧʨʠʚʦʜʷʪ ʢ ʥʝʞʝʣʘʪʝʣʴʥʦʤʫ 

ʧʝʨʝʦʭʣʘʞʜʝʥʠʶ ʪʝʣʘ ʠ ʟʘʤʝʜʣʝʥʠʶ ʧʠʱʝʚʘʨʝʥʠʷ. ɸʚʪʦʨ ʥʝ ʩʦʦʙʱʘʝʪ 

ʜʝʪʘʣʝʡ ʦʩʝʥʥʝ-ʟʠʤʥʝʡ ʞʠʟʥʠ ʧʪʠʮ, ʢʨʦʤʝ ʫʧʦʤʠʥʘʥʠʡ ʦ ʟʘʤʸʨʟʰʠʭ 

ʷʛʦʜʘʭ ʨʷʙʠʥʳ, ʘ ʪʘʢʞʝ ʥʝ ʩʦʦʙʱʘʝʪ ʜʝʪʘʣʝʡ ʩʦʩʪʦʷʥʠʷ ʧʦʛʦʜʳ, 

ʫʧʦʤʠʥʘʷ ʣʠʰʴ ʦ çʥʘʩʪʫʧʣʝʥʠʠ ʭʦʣʦʜʦʚè ʠ çʫʩʪʘʥʦʚʣʝʥʠʠ ʩʥʝʞʥʦʛʦ 

ʧʦʢʨʦʚʘè ʥʝ ʧʨʠʚʦʜʷ ʢʦʥʢʨʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨ ʠ ʜʘʪ ʧʦʛʦʜʥʳʭ 

ʷʚʣʝʥʠʡ. 

ɸʚʪʦʨ ʧʦʣʘʛʘʝʪ, ʯʪʦ ʵʪʦ ʥʝ ʩʣʫʯʘʡʥʳʝ ʤʠʛʨʘʥʪʳ, ʘ ʥʝʨʝʛʫʣʷʨʥʘʷ 

ʤʠʛʨʘʮʠʷ. ʉʩʳʣʘʝʪʩʷ ʥʘ T. Fransson ʠ O-B. Stolt (1993) ʦ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʨʝʛʫʣʷʨʥʳʭ ʤʠʛʨʘʮʠʡ ʯʝʨʥʦʛʦʣʦʚʦʢ ʠʟ ʩʪʨʘʥ ɿʘʧʘʜʥʦʡ 

ɽʚʨʦʧʳ ʚ ʉʢʘʥʜʠʥʘʚʠʶ, ʛʜʝ ʦʥʠ ʧʨʦʚʦʜʷʪ ʟʠʤʫ. ʆʥ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ 

ʯʘʩʪʴ ʩʣʘʚʦʢ ʩʣʝʜʫʶʪ ʧʦʙʝʨʝʞʴʝʤ ɹʦʪʥʠʯʝʩʢʦʛʦ ʟʘʣʠʚʘ ʠ, ʦʥʠ ʥʝ ʤʦʛʫʪ 

ʧʝʨʝʣʝʪʝʪʴ ʯʝʨʝʟ ʵʪʫ ʚʦʜʥʫʶ ʧʨʝʛʨʘʜʫ ʚ ʂʘʨʝʣʠʶ ʠ ʃʝʥʠʥʛʨʘʜʩʢʫʶ 

ʦʙʣʘʩʪʴ, ʛʜʝ ʧʦʟʜʥʝʡ ʦʩʝʥʴʶ ʠ ʟʠʤʦʡ ʠʭ ʥʠʢʦʛʜʘ ʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ 

(ʄʘʣʴʯʝʚʩʢʠʡ, ʇʫʢʠʥʩʢʠʡ, 1983 ʠ ʥʘʙʣʶʜʝʥʠʷ ɺ.ɼ. ʂʦʭʘʥʦʚʘ). 

ʅʦ, ʚʩʸ ʞʝ, 25 ʜʝʢʘʙʨʷ 2006 ʥʘ ʩʝʚʝʨʥʦʡ ʦʢʨʘʠʥʝ ʇʝʪʝʨʙʫʨʛʘ ʚ 

ʧʘʫʪʠʥʥʫʶ ʩʝʪʴ ʙʳʣʘ ʧʦʡʤʘʥʘ ʩʘʤʢʘ, ʩ ʟʘʧʘʩʘʤʠ ʧʦʜʢʦʞʥʦʛʦ ʞʠʨʘ ʠ 

ʥʘʭʦʜʠʚʰʘʷʩʷ ʚ ʭʦʨʦʰʝʤ ʩʦʩʪʦʷʥʠʠ (ʌʸʜʦʨʦʚ, 2010), ʘ 15 ʥʦʷʙʨʷ 2015 

ʛ. ʚ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ ʩʘʜʦʚʦʤ ʫʯʘʩʪʢʝ ʪʘʢʞʝ ʙʳʣʘ ʚʩʪʨʝʯʝʥʘ 

ʩʘʤʢʘ (ʉʘʚʠʥʠʯ, 2015). ɸʚʪʦʨ ʩʦʦʙʱʘʝʪ, ʯʪʦ çʥʘʢʘʥʫʥʝ ʚʝʯʝʨʦʤ ʚʳʧʘʣ 

ʧʝʨʚʳʡ ʩʥʝʛ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʫʪʨʦʤ ʙʳʣʘ ʦʢʦʣʦ ʥʫʣʷ, ʜʥʸʤ 

ʧʦʜʥʷʣʘʩʴ ʜʦ +2é+3Áʉè.  

ʀ.ɹ. ʉʘʚʠʥʠʯ (2015) ʧʦʣʘʛʘʝʪ, ʯʪʦ çʪʸʧʣʳʝ ʦʩʝʥʥʠʝ ʤʝʩʷʮʳ 

ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʧʨʦʚʦʮʠʨʫʶʪ ʧʝʨʥʘʪʳʭ ʥʘ ʙʦʣʝʝ ʧʦʟʜʥʠʡ ʦʪʣʸʪ ʠ ʜʘʞʝ 

ʥʘ ʟʠʤʦʚʢʫ ʚ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭè.  ʉʯʠʪʘʶ, ʯʪʦ ʵʪʦ ʟʘʙʣʫʞʜʝʥʠʝ, ʪ.ʢ. ʚ 

ʪʸʧʣʳʝ ʢʦʥʝʮ ʣʝʪʘ ï ʥʘʯʘʣʦ ʦʩʝʥʠ ʧʝʨʝʣʸʪʥʳʝ ʧʪʠʮʳ ʙʳʩʪʨʝʝ 

ʥʘʢʘʧʣʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʳʡ ʧʦʜʢʦʞʥʳʡ ʞʠʨ, ʢʘʢ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʟʘʧʘʩ 

ʜʣʷ ʧʝʨʝʣʸʪʘ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʫʣʝʪʘʶʪ ʨʘʥʴʰʝ, ʯʝʤ ʚ ʛʦʜʳ ʩ ʧʣʦʭʠʤ 

ʢʦʥʮʦʤ ʣʝʪʘ ï ʥʘʯʘʣʦʤ ʦʩʝʥʠ. ʀʤ ʧʨʠʭʦʜʠʪʩʷ ʟʘʜʝʨʞʠʚʘʪʴʩʷ ʚ ʤʝʩʪʘʭ 
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ʨʘʟʤʥʦʞʝʥʠʷ ʠʣʠ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʳʭ, ʪʨʘʥʟʠʪʥʳʭ ʦʩʪʘʥʦʚʢʘʭ ʧʨʠ ʫʞʝ 

ʥʘʯʘʚʰʝʡʩʷ ʤʠʛʨʘʮʠʠ, ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʟʘʧʘʩʦʚ ʞʠʨʘ. 

ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʵʪʦʤʫ ï ʭʦʣʦʜʥʳʡ ʠ ʜʦʞʜʣʠʚʳʡ ʚʝʩʝʥʥʝʝ-ʦʩʝʥʥʠʡ 

ʧʝʨʠʦʜ 2017 ʛʦʜʘ, ʢʦʛʜʘ ʚ ʛ. ʊʚʝʨʠ, ʥʘʧʨʠʤʝʨ, ʥʝ ʙʳʣʠ ʚʦʦʙʱʝ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʛʦʨʠʭʚʦʩʪʢʠ-ʯʝʨʥʫʰʢʠ (Phoenicurus ochruros), ʭʦʪʷ 

ʥʝ ʤʝʥʝʝ 15 ʣʝʪ ʩʪʘʪʫʩ ʵʪʦʛʦ ʚʠʜʘ ʟʜʝʩʴ ʙʳʣ ʦʧʨʝʜʝʣʸʥ ʥʘʤʠ ʢʘʢ 

ʦʙʳʯʥʳʡ, ʥʦ ʤʘʣʦʯʠʩʣʝʥʥʳʡ ʛʥʝʟʜʷʱʠʡʩʷ (ɺʠʥʦʛʨʘʜʦʚ, 2017). ɺ ʵʪʦʪ 

ʛʦʜ ʤʥʦʛʠʝ ʚʠʜʳ ʧʪʠʮ ʚ ʊʚʝʨʩʢʦʡ ʦʙʣ. ʥʝ ʩʤʦʛʣʠ ʚʳʚʝʩʪʠ ʧʪʝʥʮʦʚ ʠʣʠ 

ʠʤʝʣʠ ʤʘʣʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʪʝʥʮʦʚ ʚ ʧʝʨʚʦʤ ʚʳʚʦʜʢʝ, ʘ ʢʦ ʚʪʦʨʦʤʫ 

ʮʠʢʣʫ ʨʘʟʤʥʦʞʝʥʠʷ ʚʦʦʙʱʝ ʥʝ ʧʨʠʩʪʫʧʘʣʠ. ʉʪʨʠʞʠ (Apus apus) ʠ 

ʤʥʦʛʠʝ ʧʪʠʮʳ ʥʘʯʘʣʠ ʤʠʛʨʘʮʠʶ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʟʞʝ, ʘ, ʥʘʧʨʠʤʝʨ, 

ʟʘʨʷʥʢʠ (Erithacus rubecula) ʠ ʢʨʘʧʠʚʥʠʢʠ (Troglodytes troglodytes) 

ʦʩʪʘʣʠʩʴ ʥʘ ʟʠʤʫ ʚ ʛ. ʊʚʝʨʠ ʚ ʧʨʠʣʠʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ.  

ʀ ʜʘʣʝʝ ʀ.ɹ. ʉʘʚʠʥʠʯ ʩʦʦʙʱʘʝʪ, çʩʢʦʨʝʝ ʚʩʝʛʦ (?), ʩʣʘʚʢʘ 

ʢʦʨʤʠʣʘʩʴ ʷʛʦʜʘʤʠ ʦʙʣʝʧʠʭʠ ʚʩʶ ʦʩʝʥʴ ʠ ʝʱʸ ʦʜʥʠʤ ʚʠʜʦʤ ʢʦʨʤʘ ʜʣʷ 

ʥʘʩʝʢʦʤʦʷʜʥʳʭ ʚʠʜʦʚ ʜʦ ʩʠʭ ʧʦʨ (20 ʥʦʷʙʨʷ 2015!!!) ʦʩʪʘʚʘʣʠʩʴ 

ʙʝʩʧʦʟʚʦʥʦʯʥʳʝè.  

ʇʦʟʜʥʠʝ ʚʩʪʨʝʯʠ ʯʝʨʥʦʛʦʣʦʚʦʢ ʦʪʤʝʯʘʣʠʩʴ ʇ.ɽ. ɹʨʫʩʷʥʠʥʳʤ ʠ 

ɺ.ɸ. ɻʘʰʝʢʦʤ (2014) ʚ ʢʦʥʮʝ ʦʢʪʷʙʨʷ 2014 ʛʦʜʘ ʚ ʄʫʨʤʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʙʣʠʟ ʧʦʩ. ʄʫʨʤʘʰʠ ʚ ʢʫʨʪʠʥʝ ʨʷʙʠʥ 20-21 ʦʢʪʷʙʨʷ 2014. ʉʘʤʝʮ 

ʯʝʨʥʦʛʦʣʦʚʢʠ ʧʝʨʝʧʘʨʭʠʚʘʣ ʚ ʢʨʦʥʘʭ ʨʷʙʠʥ, ʠʥʦʛʜʘ ʩʢʣʸʚʳʚʘʣ ʷʛʦʜʳ. 

ɺʪʦʨʦʡ ʩʘʤʝʮ ʜʝʨʞʘʣʩʷ ʪʘʢʞʝ ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʨʷʙʠʥʳ ʚʦʟʣʝ ʟʜʘʥʠʷ 

ʛʦʩʪʠʥʠʮʳ ʘʵʨʦʧʦʨʪʘ. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʵʪʠ ʜʥʠ ʙʳʣʘ ʦʪ -4Ü ʜʦ -

20Üʉ. ʇʨʠ ʵʪʦʤ ʯʝʨʥʦʛʦʣʦʚʳʝ ʩʣʘʚʢʠ ʚʳʛʣʷʜʝʣʠ ʚʧʦʣʥʝ ʘʢʪʠʚʥʳʤʠ ʠ 

ʟʜʦʨʦʚʳʤʠ. ɿʘʤʝʯʫ, ʯʪʦ ʵʪʠ ʘʚʪʦʨʳ ʥʝ ʩʦʦʙʱʘʶʪ ʦ ʟʘʪʨʫʜʥʝʥʠʠ ʩʣʘʚʦʢ 

ʚ ʧʨʦʛʣʘʪʳʚʘʥʠʠ ʟʘʤʸʨʟʰʠʭ ʛ̫ʦʜ ʨʷʙʠʥʳ, ʘ ʥʘ ʧʨʝʜʣʦʞʝʥʥʳʭ 

ʬʦʪʦʛʨʘʬʠʷʭ ʚʠʜʥʦ, ʯʪʦ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʦʪʩʫʪʩʪʚʦʚʘʣ. 

ɽʩʪʴ ʫʧʦʤʠʥʘʥʠʷ ʦ ʧʦʟʜʥʠʭ ʚʩʪʨʝʯʘʭ ʯʝʨʥʦʛʦʣʦʚʢʠ ʠ ʚ ʂʘʨʝʣʠʠ. 

ʅʘʧʨʠʤʝʨ, ʦʜʥʘ ʯʝʨʥʦʛʦʣʦʚʢʘ ʦʪʣʦʚʣʝʥʘ ʚ ʨʘʡʦʥʝ ʉʚʠʨʩʢʦʡ ʛʫʙʳ 23 

ʦʢʪʷʙʨʷ 1972 (ʅʦʩʢʦʚ ʠ ʜʨ. 1981). 

ʅʫʞʥʦ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʠ ʥʘʤʥʦʛʦ ʚʦʩʪʦʯʥʝʝ, ʚʥʝ ʛʥʝʟʜʦʚʦʛʦ ʘʨʝʘʣʘ, 

ʟʘ ʋʨʘʣʦʤ, ʟʘʣʸʪʥʳʝ ʯʝʨʥʦʛʦʣʦʚʢʠ ʙʳʣʠ ʚʩʪʨʝʯʝʥʳ ʚ ʥʠʟʦʚʴʷʭ ʆʙʠ ʚ ʛ. 

ʃʘʙʳʪʥʘʥʛʠ (66Á 39ǋ ʩ.ʰ. 66Á24ǋ ʚ.ʜ.). 19 ʦʢʪʷʙʨʷ 1999 ʛʦʜʘ ʥʘ ʨʷʙʠʥʝ, 

ʚʝʨʦʷʪʥʦ, ʩʘʤʢʘ, ʢʦʨʤʠʣʘʩʴ ʟʘʤʸʨʟʰʠʤʠ ʷʛʦʜʘʤʠ, ʘ ʩ 20 ʦʢʪʷʙʨʷ ʧʦ 29 

ʦʢʪʷʙʨʷ ʠʭ ʙʳʣʦ ʫʞʝ ʜʚʝ, ʥʦ ʩ ʵʪʦʡ ʜʘʪʳ ʜʦ 12 ʥʦʷʙʨʷ ʪʦʣʴʢʦ ʦʜʥʘ 

ʧʪʠʮʘ. ɺ ʵʪʠ ʜʥʠ ʜʚʘʞʜʳ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʧʦʥʠʞʘʣʘʩʴ ʜʦ -15 ʠ -

18Üʉ. ʕʪʫ ʚʟʨʦʩʣʫʶ ʩʘʤʢʫ ʜʦʙʳʣʠ ʠ, ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʦʥʘ çʭʦʨʦʰʦ 

ʫʧʠʪʘʥʥʘʷè. ɺ ʪʦʪ ʞʝ ʜʝʥʴ ʥʘ ʪʦʡ ʞʝ ʨʷʙʠʥʝ ʙʳʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ 

ʝʱʸ ʦʜʥʘ ʩʘʤʢʘ, ʢʦʪʦʨʘʷ ʦʪʤʝʯʘʣʘʩʴ ʟʜʝʩʴ ʜʦ 16 ʥʦʷʙʨʷ, ʢʦʛʜʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʥʠʟʠʣʘʩʴ ʜʦ -22Üʉ ʠ ʙʳʣʦ ʚʠʜʥʦ, ʯʪʦ ʯʝʨʥʦʛʦʣʦʚʢʘ ʩ 

ʪʨʫʜʦʤ ʧʨʦʛʣʘʪʳʚʘʝʪ ʤʸʨʟʣʳʝ ʷʛʦʜʳ ʨʷʙʠʥʳ. ɸʚʪʦʨ ʧʠʰʝʪ, ʯʪʦ çʩ 20 

ʥʦʷʙʨʷ ʫʜʘʨʠʣʠ ʤʦʨʦʟʳ ʜʦ ʤʠʥʫʩ 35-37Üʉè, ʥʦ 5 ʜʝʢʘʙʨʷ ʚ 300 ʤ ʦʪ 

ʤʝʩʪʘ ʦʙʥʘʨʫʞʝʥʠʷ ʚʩʝʭ ʵʪʠʭ ʩʣʘʚʦʢ ʙʳʣ ʦʙʥʘʨʫʞʝʥ ʪʨʫʧ ʤʦʣʦʜʦʡ 
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ʯʝʨʥʦʛʦʣʦʚʢʠ. ʇʪʠʮʘ, ʦʢʘʟʘʣʦʩʴ, ʠʤʝʣʘ ʥʝʙʦʣʴʰʠʝ ʟʘʧʘʩʳ ʞʠʨʘ, ʘ ʝ y

ʞʝʣʫʜʦʢ ʠ ʯʘʩʪʴ ʢʠʰʝʯʥʠʢʘ ʙʳʣʠ ʟʘʧʦʣʥʝʥʳ ʭʦʨʦʰʦ ʩʦʭʨʘʥʠʚʰʠʤʠʩʷ 

ʷʛʦʜʘʤʠ ʨʷʙʠʥʳ, ʢʦʪʦʨʘʷ ʚ ʙʣʠʞʘʡʰʝʤ ʦʢʨʫʞʝʥʠʠ ʤʝʩʪʘ ʝ y

ʦʙʥʘʨʫʞʝʥʠ ̫ ʥʝ ʧʨʦʠʟʨʘʩʪʘʣʘ. ɸʚʪʦʨ ʧʦʣʘʛʘʝʪ, ʯʪʦ ʵʪʦ ʙʳʣ ʥʦʚʳʡ 

ʟʘʣʸʪ ʩʣʘʚʢʠ ʠ ʫʧʦʤʠʥʘʝʪ ʝʱʸ ʦʜʠʥ ʟʘʣʸʪ ʯʝʨʥʦʛʦʣʦʚʢʠ ʚ ʦʢʪʷʙʨʝ 1983 

ʛ. (ʇʘʩʭʘʣʴʥʳʡ, ɹʘʣʘʭʦʥʦʚ, 1989), ʢʦʛʜʘ ʩʘʤʢʘ ʢʦʨʤʠʣʘʩʴ ʥʝʩʢʦʣʴʢʦ 

ʜʥʝʡ ʷʛʦʜʘʤʠ ʨʷʙʠʥʳ ʚ ʪʦʡ ʞʝ ʯʘʩʪʠ ʛʦʨʦʜʘ (ʇʘʩʭʘʣʴʥʳʡ, 2000). 

ʕʪʦ ʩʦʦʙʱʝʥʠʝ, ʥʘ ʤʦʡ ʚʟʛʣʷʜ, ʨʘʚʥʦ ʢʘʢ, ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ, 

ʬʘʢʪʳ ʧʦʟʜʥʝʝʦʩʝʥʥʠʭ ʠ ʜʘʞʝ ʨʘʥʥʝʟʠʤʥʠʭ ʚʩʪʨʝʯ ʯʝʨʥʦʛʦʣʦʚʦʢ ʚ 

ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʷʚʣʷʝʪʩʷ ʢʦʩʚʝʥʥʳʤ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʪʦʛʦ, ʯʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ çʦʙʨʘʪʥʘʷ ʤʠʛʨʘʮʠʷè 

ʯʝʨʥʦʛʦʣʦʚʦʢ, ʦʧʠʩʘʥʥʘʷ ʜʣʷ ʧʪʠʮ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʠ ʧʦʜʪʚʝʨʞʜʸʥʥʘʷ 

ʚʦʟʚʨʘʪʘʤʠ ʦʢʦʣʴʮʦʚʘʥʥʳʭ ʧʪʠʮ ʥʘ ɹʨʠʪʘʥʩʢʠʭ ʦʩʪʨʦʚʘʭ ʚ ʟʠʤʥʝʝ 

ʚʨʝʤʷ ʠ ʬʠʢʩʘʮʠʝʡ, ʦʢʦʣʴʮʦʚʘʥʥʳʭ ʚ ʛʥʝʟʜʦʚʦʡ ʠ ʨʘʥʥʠʡ 

ʧʦʩʣʝʛʥʝʟʜʦʚʦʡ ʧʝʨʠʦʜʳ ʚ ɿʘʧʘʜʥʦʡ ʠ ʖʛʦ-ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ, ʧʪʠʮ ʚ 

ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʥʘ ɹʨʠʪʘʥʩʢʠʭ ʦʩʪʨʦʚʘʭ (Mokwa, 2009; Tengholm at al., 

2018; Berthold et al.,  1992)  ʝʩʪʴ ʥʝ ʯʪʦ ʠʥʦʝ, ʢʘʢ ʤʫʪʘʮʠʦʥʥʳʝ ʩʙʦʠ 

ʤʠʛʨʘʮʠʦʥʥʦʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʨʦʛʨʘʤʤʳ ʧʪʠʮ ʚ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʭ 

ʯʘʩʪʷʭ ʘʨʝʘʣʘ. ʅʘ ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʫʢʘʟʳʚʘʣʠ T. Fransson ʠ B-O Stolt 

(1993) (ʧʦ Kopiec, OŨarowska, 2012), ʩʦʦʙʱʘʷ, ʯʪʦ ʵʪʦʪ ʬʝʥʦʤʝʥ 

ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʤʥʦʛʠʭ ʤʠʛʨʠʨʫʶʱʠʭ ʚʠʜʦʚ ʧʪʠʮ, ʥʦ ʫ ʯʝʨʥʦʛʦʣʦʚʦʡ 

ʩʣʘʚʢʠ ʧʨʦʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʯʘʱʝ, ʯʝʤ ʫ ʜʨʫʛʠʭ ʤʠʛʨʘʥʪʦʚ ʩʨʝʜʠ 

ʚʦʨʦʙʴʠʥʳʭ.  

ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʪʦʛʦ ʷʚʣʷʶʪʩʷ ʠ ʥʝʦʜʥʦʢʨʘʪʥʳʝ ʩʣʫʯʘʠ ʚʩʪʨʝʯ 

ʯʝʨʥʦʛʦʣʦʚʦʢ ʚ ʄʫʨʤʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʩʫʱʝʩʪʚʝʥʥʦ ʩʝʚʝʨʥʝʝ ʛʨʘʥʠʮʳ 

ʛʥʝʟʜʦʚʘʥʠʷ ʚʠʜʘ (ʂʦʭʘʥʦʚ,1998). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʦʧʷʪʴ ʞʝ ʚ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʵʪʦʡ ʛʠʧʦʪʝʟʳ, ʫʪʚʝʨʞʜʝʥʠʝ ʂʦʭʘʥʦʚʘ (1998), ʦ ʯʘʩʪʠ 

ʩʣʘʚʦʢ, ʤʠʛʨʠʨʫʶʱʠʭ, ʦʩʝʥʴʶ, ʧʦʙʝʨʝʞʴʝʤ ɹʦʪʥʠʯʝʩʢʦʛʦ ʟʘʣʠʚʘ ʚ 

ʉʢʘʥʜʠʥʘʚʠʶ, ʢ ʬʦʨʤʠʨʫʶʱʝʡʩʷ ʟʜʝʩʴ ʦʙʣʘʩʪʠ ʟʠʤʦʚʦʢ ʧʪʠʮ ʠʟ ʩʪʨʘʥ 

ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ, ʠ ʥʝ ʤʦʛʫʱʠʭ ʧʝʨʝʣʝʪʝʪʴ ʚʦʜʥʫʶ ʧʨʝʛʨʘʜʫ ʚ ʚʠʜʝ 

ɹʦʪʥʠʯʝʩʢʦʛʦ ʟʘʣʠʚʘ, ʯʪʦʙʳ ʧʦʧʘʩʪʴ ʚ ʂʘʨʝʣʠʶ ʠ ʃʝʥʠʥʛʨʘʜʩʢʫʶ 

ʦʙʣʘʩʪʴ, ʥʝ ʚʝʨʥʦ. ʊʘʢ ʢʘʢ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʢʦʣʴʮʦʚʘʥʥʳʝ ʥʘ ʛʥʝʟʜʦʚʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʧʪʠʮ  rʠʟ ʕʩʪʦʥʠʠ, ʃʠʪʚʳ ʠ ʃʘʪʚʠʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʚ 

ʨʘʥʥʝʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚ ʐʚʝʮʠʠ (Tengholm at al., 2018). ʇʦʥʷʪʥʦ, ʯʪʦ 

ʧʦʷʚʣʝʥʠʝ ʠʭ ʪʘʤ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʝʦʜʦʣʝʥʠʝ ʠʤʠ ʢʫʜʘ ʙʦʣʝʝ 

ʧʨʦʪʷʞʝʥʥʦʡ ʚʦʜʥʦʡ ʧʨʝʛʨʘʜʳ ʚ ʚʠʜʝ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ. 

ɼʦʙʘʚʠʤ ʪʦʣʴʢʦ, ʯʪʦ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩ 60-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ 

ʚʝʢʘ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʦʙʣʘʩʪʠ ʧʦʩʪʦʷʥʥʳʭ ʟʠʤʦʚʦʢ ʤʘʪʝʨʠʢʦʚʳʭ 

ʝʚʨʦʧʝʡʩʢʠʭ ʯʝʨʥʦʛʦʣʦʚʦʢ ʧʦʪʨʝʙʦʚʘʣʠʩʴ: ʚʦ-ʧʝʨʚʳʭ, ʤʫʪʘʮʠʦʥʥʦʝ 

ʠʟʤʝʥʝʥʠʝ ʯʘʩʪʠ ʛʝʥʝʪʠʯʝʩʢʦʡ ʤʠʛʨʘʮʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʳ, ʦʪʚʝʯʘʶʱʝʡ 

ʟʘ ʥʘʧʨʘʚʣʝʥʠʝ ʦʩʝʥʥʝʡ ʤʠʛʨʘʮʠʠ; ʚʦ-ʚʪʦʨʳʭ, ʚʳʞʠʚʘʥʠʝ, ʭʦʪʷ ʙ  r

ʥʝʤʥʦʛʠʭ, ʚ ʥʦʚʳʭ ʩʝʚʝʨʥʳʭ ʦʙʣʘʩʪʷʭ ʟʠʤʦʚʦʢ, ʠʭ ʚʦʟʚʨʘʪ ʚ ʙʦʣʝʝ 
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ʶʞʥʳʝ ʤʝʩʪʘ ʦʙʳʯʥʦʛʦ ʛʥʝʟʜʦʚʘʥʠʷ ʠ ʧʝʨʝʜʘʯʘ ʠʟʤʝʥʸʥʥʦʡ ʯʘʩʪʠ 

ʠʥʬʦʨʤʘʮʠʠ ʠʭ ʛʝʥʦʪʠʧʘ ʧʦʪʦʤʩʪʚʫ.  

ɽʩʣʠ ʧʨʠʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʥʦʚʦʚʚʝʜʝʥʠʝ ʚ ʛʝʥʦʪʠʧʝ, ʩʢʦʨʝʝ 

ʚʩʝʛʦ, ʨʝʮʝʩʩʠʚʥʦʝ, ʪʦ ʧʦʪʨʝʙʫʝʪʩʷ ʚʨʝʤʷ, ʯʪʦʙʳ ʭʦʪʷ ʙ  r ʫ ʯʘʩʪʠ 

ʤʘʪʝʨʠʢʦʚʳʭ ʧʪʠʮ ʩʬʦʨʤʠʨʦʚʘʣʩʷ ʵʪʦʪ ʠʥʩʪʠʥʢʪ çʦʙʨʘʪʥʦʡ 

ʤʠʛʨʘʮʠʠè.  

ʂ ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ ʜʣʷ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʵʪʦ, ʢʘʢ ʫʪʚʝʨʞʜʘʶʪ 

ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ, ʫʞʝ ʩʣʫʯʠʣʦʩʴ ʠ ʢʦʣʠʯʝʩʪʚʦ ʟʠʤʫʶʱʠʭ ʧʪʠʮ 

ʪʘʤ ʧʦʩʪʝʧʝʥʥʦ, ʥʦ ʥʝʫʢʣʦʥʥʦ ʚʦʟʨʘʩʪʘʝʪ. ʏʘʩʪʦʪʘ ʚʦʟʚʨʘʱʝʥʠʷ ʩʣʘʚʦʢ 

ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʟʠʤʳ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʙʳʣʘ ʦʯʝʥʴ ʧʦʭʦʞʘ ʥʘ 

ʪʘʢʦʚʫʶ ʚ ʖʞʥʦʡ ʌʨʘʥʮʠʠ ʠ ʀʪʘʣʠʠ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʜʦʚʦʣʴʥʦ ʢʦʨʦʪʢʫʶ ʠʩʪʦʨʠʶ, ʵʪʦʪ ʨʘʡʦʥ ʩʪʘʣ ʭʦʨʦʰʦ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʤ, ʨʝʛʫʣʷʨʥʳʤ ʤʝʩʪʦʤ ʟʠʤʦʚʢʠ. ɹʦʣʝʝ ʪʦʛʦ, 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʜʦʢʘʟʘʥʘ ʦʨʠʝʥʪʘʮʠʷ ʤʠʛʨʘʮʠʠ ʧʦʪʦʤʢʦʚ 

ʙʨʠʪʘʥʩʢʠʭ ʟʠʤʫʶʱʠʭ ʯʝʨʥʦʛʦʣʦʚʳʭ ʩʣʘʚʦʢ, ʚʳʨʘʱʝʥʥʳʭ ʚ ʥʝʚʦʣʝ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʟʘʧʘʜ-ʩʝʚʝʨʦ-ʟʘʧʘʜ, ʛʝʥʝʪʠʯʝʩʢʠ ʦʪʣʠʯʥʦʤ ʦʪ ʶʛʦ-

ʟʘʧʘʜʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʤʠʛʨʘʮʠʠ ʙʨʠʪʘʥʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʠ 

ʙʦʣʴʰʠʥʩʪʚʘ ʩʘʤʳʭ ʟʘʧʘʜʥʳʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʝʚʨʦʧʝʡʩʢʠʭ 

ʯʝʨʥʦʛʦʣʦʚʦʢ (Berthold et al., 1992, ʧʦ Tengholm at al., 2018). 

ʏʝʨʥʦʛʦʣʦʚʢʠ, ʦʢʦʣʴʮʦʚʘʥʥʳʝ ʟʠʤʦʡ ʚ ʉʢʘʥʜʠʥʘʚʠʠ, ʚ 

ʩʣʝʜʫʶʱʠʝ ʟʠʤʳ ʚ ʵʪʦʪ ʨʘʡʦʥ ʥʝ ʚʦʟʚʨʘʱʘʣʠʩʴ (Mokwa, 2009). ʉʣʫʯʘʠ 

ʨʝʛʠʩʪʨʘʮʠʠ ʦʢʦʣʴʮʦʚʘʥʥʳʭ ʚ ʤʘʪʝʨʠʢʦʚʦʡ ɽʚʨʦʧʝ ʧʪʠʮ ʥʝ 

ʧʦʜʪʚʝʨʞʜʝʥʳ ʧʦʩʣʝʜʫʶʱʠʤʠ ʠʭ ʚʦʟʚʨʘʪʘʤʠ ʥʠ, ʥʘʧʨʠʤʝʨ, ʚ ʐʚʝʮʠʠ, 

ʥʠ ʠ ʚ ʤʘʪʝʨʠʢʦʚʦʡ ɽʚʨʦʧʝ, ʭʦʪʷ ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʠʭ ʨʝʛʠʩʪʨʘʮʠʡ ʪʘʢʞʝ, 

ʢʘʢ ʠ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʚʦʟʨʘʩʪʘʝʪ. ɼʘʪʳ ʵʪʠʭ ʨʝʛʠʩʪʨʘʮʠʡ ʚ ʐʚʝʮʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʟʜʥʝʦʩʝʥʥʠʤ ʠ ʨʘʥʥʝʟʠʤʥʠʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʪʦʤ, ʯʪʦ ʧʪʠʮʳ, ʧʳʪʘʶʱʠʝʩʷ ʟʠʤʦʚʘʪʴ ʟʜʝʩʴ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, 

ʧʦʛʠʙʘʶʪ ï çɺ ʩʝʚʝʨʥʦʡ ʐʚʝʮʠʠ ʧʦʯʪʠ ʚʩʝ ʯʝʨʥʦʛʦʣʦʚʢʠ (98%) 

ʠʩʯʝʟʣʠ ʚ ʪʝʯʝʥʠʝ ʟʠʤʳ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ ʚʳʩʦʢʫʶ ʩʤʝʨʪʥʦʩʪʴ. ɺ 

ʶʞʥʦʡ ʯʘʩʪʠ ʩʪʨʘʥʳ ʩʥʠʞʝʥʠʝ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʩ ʥʦʷʙʨʷ ʧʦ ʤʘʨʪ 

ʩʦʩʪʘʚʠʣʦ 69%, ʠ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʟʜʝʩʴ ʟʠʤʦʚʢʫ, ʚʝʨʦʷʪʥʦ, ʤʦʛʣʘ 

ʧʝʨʝʞʠʪʴ ʧʨʠʤʝʨʥʦ ʢʘʞʜʘʷ ʪʨʝʪʴʷ ʯʝʨʥʦʛʦʣʦʚʘʷ ʩʣʘʚʢʘè (Fransson, 

Stolt, 1994).  

ɺ ʬʝʚʨʘʣʝ 2018 ʛ. ʯʝʨʥʦʛʦʣʦʚʢʘ, ʢʦʪʦʨʘʷ ʧʨʦʰʣʦʡ ʦʩʝʥʴʶ ʙʳʣʘ 

ʦʢʦʣʴʮʦʚʘʥʘ ʚ ʛʦʜʦʚʘʣʦʤ ʚʦʟʨʘʩʪʝ ʚ ʅʠʜʝʨʣʘʥʜʘʭ, ʙʳʣʘ ʧʦʡʤʘʥʘ ʚ 

ʣʦʚʫʰʢʫ ʚ ʋʧʧʩʘʣʝ, ʐʚʝʮʠʷ (59,8 Á ʩ.ʰ.). ʕʪʦ ʦʩʦʙʝʥʥʦ ʠʥʪʝʨʝʩʥʦ ʪʝʤ, 

ʯʪʦ ʵʪʦ ʧʝʨʚʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʞʠʚʦʡ ʦʢʦʣʴʮʦʚʘʥʥʦʡ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʶʞʥʝʝ, ʧʪʠʮʳ ʚ ʖʞʥʦʡ ʐʚʝʮʠʠ ʚ ʢʦʥʮʝ ʟʠʤʳ. ɺʩʝ, ʨʘʥʝʝ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ, ʥʘʭʦʜʢʠ ʦʢʦʣʴʮʦʚʘʥʥʳʭ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʩʣʘʚʦʢ 

ʦʪʥʦʩʠʣʠʩʴ ʢ ʧʦʟʜʥʝʡ ʦʩʝʥʠ ï ʥʘʯʘʣʫ ʟʠʤʳ. ʇʦʩʣʝʜʥʠʤʠ 

ʦʙʥʘʨʫʞʝʥʥʳʤʠ ʨʘʥʝʝ ʚ ʐʚʝʮʠʠ ʙʳʣʠ ʦʢʦʣʴʮʦʚʘʥʥʳʝ ʧʪʠʮʳ: 

ʙʝʣʴʛʠʡʩʢʘʷ, ʥʘʡʜʝʥʥʘʷ ʤʝʨʪʚʦʡ ʚ ʉʪʨʸʤʩʫʥʜʝ ʥʘ ʩʝʚʝʨʝ ʐʚʝʮʠʠ 26 

ʥʦʷʙʨʷ, ʠ ʯʝʰʩʢʘʷ, ʥʘʡʜʝʥʥʘʷ ʤʝʨʪʚʦʡ ʝʱʝ ʩʝʚʝʨʥʝʝ, ʚ ɸʨʴʝʧʣʫʛʝ, 4 
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ʥʦʷʙʨʷ. ɸʚʪʦʨʳ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʢʘʢʘʷ-ʪʦ ʯʘʩʪʴ ʧʪʠʮ ʤʦʞʝʪ ʚʩʸ ʞʝ 

ʧʝʨʝʟʠʤʦʚʳʚʘʪʴ ʚ ʐʚʝʮʠʠ, ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʤʠ ʧʠʱʠ ʠʟ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʘʜʦʚʳʭ ʢʦʨʤʫʰʝʢ (Tengholm at al., 2018). 

ʇʦ ʧʨʠʯʠʥʝ ʦʪʩʫʪʩʪʚʠʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʘʙʣʶʜʘʪʝʣʝʡ, 

ʪʦʯʝʢ ʠ ʩʪʘʥʮʠʡ ʢʦʣʴʮʝʚʘʥʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʤ  r ʥʝ ʤʦʞʝʤ 

ʧʦʭʚʘʩʪʘʪʴʩʷ ʭʦʨʦʰʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚ ʯʘʩʪʠ ʬʠʢʩʘʮʠʠ ʧʦʟʜʥʠʭ 

ʦʩʝʥʥʠʭ ʠ ʟʠʤʥʠʭ ʚʩʪʨʝʯ ʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʧʨʦʣʸʪʥʳʭ ʧʫʪʝʡ ʧʪʠʮ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʯʝʨʥʦʛʦʣʦʚʦʢ ʥʘ ʚʩʝʡ ʝ yʪʝʨʨʠʪʦʨʠʠ. ʂ ʪʦʤʫ ʞʝ, ʥʘʰ ʩʫʨʦʚʳʡ 

ʢʣʠʤʘʪ ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʦʜʜʝʨʞʘʥʠʶ ʧʦʜʦʙʥʳʭ ʤʫʪʘʮʠʡ, 

ʟʘʪʨʘʛʠʚʘʶʱʠʭ ʛʝʥʝʪʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ, ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʥʘʧʨʘʚʣʝʥʠʝ 

ʦʩʝʥʥʠʭ ʤʠʛʨʘʮʠʡ ʚ ʩʝʚʝʨʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʧʦ ʧʨʠʯʠʥʝ ʙʘʥʘʣʴʥʦʡ 

ʛʠʙʝʣʠ ʤʠʛʨʘʥʪʦʚ.  

ʅʦ ʥʝʢʦʪʦʨʳʝ ʩʚʝʜʝʥʠʷ, ʚʩʸ ʞʝ, ʠʤʝʶʪʩʷ. ɺ ʉʚʝʨʜʣʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʧʠʰʝʪ ʅ.ɻ. ʅʠʢʦʥʦʚ (1973): çʆʩʝʥʴʶ 1966 ʛʦʜʘ,  ̫ʥʘʙʣʶʜʘʣ 

ʯʝʨʥʦʛʦʣʦʚʫʶ ʩʣʘʚʢʫ-ʩʘʤʮʘ 10 ʦʢʪʷʙʨʷ. é ʋʞʝ ʚʳʧʘʣ ʩʥʝʛ, ʘ 

ʯʝʨʥʦʛʦʣʦʚʢʘ ʫʧʦʨʥʦ ʥʝ ʭʦʪʝʣʘ ʦʪʣʝʪʘʪʴ. é ʂʦʨʤʠʣʘʩʴ ʩʣʘʚʢʘ ʤʝʨʟʣʦʡ 

ʢʨʘʩʥʦʡ ʙʫʟʠʥʦʡ ʠ ʟʘʩʦʭʰʠʤʠ ʷʛʦʜʘʤʠ ʞʠʤʦʣʦʩʪʠ. ʉʣʘʚʢʘ ʥʝ ʦʪʣʝʪʝʣʘ 

ʜʘʞʝ ʪʦʛʜʘ, ʢʦʛʜʘ ʚ ʥʦʯʴ ʥʘ 14 ʦʢʪʷʙʨʷ ʚʳʧʘʣ ʛʣʫʙʦʢʠʡ ʩʥʝʛ ʠ 

ʩʜʝʣʘʣʦʩʴ ʤʦʨʦʟʥʦ. ʇʦʩʣʝʜʥʠʡ ʨʘʟ  ̫ʚʠʜʝʣ ʝʝ ʥʘ ʙʫʟʠʥʝ 21 ʦʢʪʷʙʨʷ ʧʦʜ 

ʚʝʯʝʨè.  ɺ.ʅ. ʉʦʪʥʠʢʦʚ (2006) ʩʦʦʙʱʘʝʪ, ʯʪʦ ʩʣʘʚʢʠ ʚ ʦʩʝʥʥʶʶ 

ʤʠʛʨʘʮʠʶ ʥʘ ʪʝʨʨʠʪʦʨʠʠ (ʂʝʤʝʨʦʚʩʢʦʡ, ʧʨʠʤ ʘʚʪ.) ʦʙʣʘʩʪʠ ʚ ʨʘʟʥʳʝ 

ʛʦʜʘ ʚʩʪʨʝʯʘʶʪʩʷ ʜʦ ʢʦʥʮʘ ʩʝʥʪʷʙʨʷ, ʥʦ ʚ 2003 ʛ. ʉ.ʌ. ɸʢʫʣʠʥʢʠʥ 

ʦʪʤʝʯʘʣ ʩʣʘʚʢʫ 27 ʦʢʪʷʙʨʷ, ʧʨʠ ʵʪʦʤ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʫʞʝ 

ʜʦʭʦʜʠʣʘ ʜʦ -5Áʉ, ʘ ʚʳʩʦʪʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʜʦʩʪʠʛʘʣʘ 10 ʩʤè. ʆʥ ʞʝ 

ʩʦʦʙʱʘʝʪ, ʯʪʦ çʚ ʊʘʪʘʨʩʪʘʥʝ ʦʪʜʝʣʴʥʳʭ ʧʪʠʮ ʥʘʙʣʶʜʘʣʠ ʜʦ ʢʦʥʮʘ 

ʦʢʪʷʙʨʷ, ʘ ʚ ʫʩʪʴʝ ʂʘʤʳ ʚ 1975 ʛ. ʜʚʝ ʦʩʦʙʠ ʙʳʣʠ ʚʩʪʨʝʯʝʥʳ ʜʘʞʝ 4 

ʥʦʷʙʨʷ (ɸʨʪʝʤʴʝʚ ʠ ʜʨ., 1978)è. 

ɺ.ɸ. ɸʥʜʨʝʝʚ (2019) ʩʦʦʙʱʘʝʪ, ʯʪʦ çʟʘ 39 ʣʝʪ  ̫ ʥʠʢʦʛʜʘ ʥʝ 

ʚʩʪʨʝʯʘʣ ʩʣʘʚʢʫ-ʯʝʨʥʦʛʦʣʦʚʢʫ ʚ ɸʨʭʘʥʛʝʣʴʩʢʝ ʠ ʧʨʠʛʦʨʦʜʥʦʡ ʟʦʥʝ 

ʚʝʩʥʦʡ ʠ ʣʝʪʦʤ ʚʩʝ ʤʦʠ ʚʩʪʨʝʯʠ ʩʣʘʚʢʠ-ʯʝʨʥʦʛʦʣʦʚʢʠ é ʧʨʦʠʩʭʦʜʠʣʠ 

ʪʦʣʴʢʦ ʛʣʫʙʦʢʦʡ ʦʩʝʥʴʶ. ɺ ʫʩʣʦʚʠʷʭ ɸʨʭʘʥʛʝʣʴʩʢʘ ʟʠʤʥʠʝ ʧʦʛʦʜʥʳʝ 

ʫʩʣʦʚʠʷ ʥʘʩʪʫʧʘʶʪ ʚ ʩʨʝʜʥʝʤ ʩʦ 2 ʥʦʷʙʨʷè. ɺʩʝ ʚʩʪʨʝʯʠ ʧʪʠʮ ʟʜʝʩʴ ʩ 

2002 ʧʦ 2019 ʛʦʜ ʜʘʪʠʨʦʚʘʣʠʩʴ ɺ.ɸ. ɸʥʜʨʝʝʚʳʤ, ʚ ʨʘʟʥʳʝ ʛʦʜʳ, ʩ 18 

ʦʢʪʷʙʨʷ ʧʦ 10 ʥʦʷʙʨʷ. ʊʨʝʪʴ ʚʩʝʭ ʚʩʪʨʝʯ ʧʨʠʭʦʜʠʣʘʩʴ ʥʘ ʩʘʤʮʦʚ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʯʝʨʥʦʛʦʣʦʚʦʢ ʚʩʪʨʝʯʝʥʦ ʚ ʨʘʡʦʥʘʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ 

ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʨʘʩʪʝʥʠʡ, ʧʣʦʜʘʤʠ ʢʦʪʦʨʳʭ ʦʥʠ ʤʦʛʣʠ 

ʢʦʨʤʠʪʴʩʷ. ʆʪʤʝʯʫ ʪʘʢʞʝ, ʯʪʦ ʩʝʚʝʨʥʘʷ ʛʨʘʥʠʮʘ ʛʥʝʟʜʦʚʦʛʦ ʘʨʝʘʣʘ 

ʯʝʨʥʦʛʦʣʦʚʢʠ ʧʨʦʭʦʜʠʪ ʩʫʱʝʩʪʚʝʥʥʦ ʶʞʥʝʝ. 

ʇʦ ʀ. ɹ. ɺʦʣʯʘʥʝʮʢʦʤʫ (1954), ʧʦʟʜʥʠʝ ʚʩʪʨʝʯʠ ʯʝʨʥʦʛʦʣʦʚʦʢ 

ʦʪʤʝʯʘʣʠʩʴ ʠ ʨʘʥʝʝ. ʅʘʧʨʠʤʝʨ, ʩʩʳʣʘʷʩʴ ʥʘ ʃʦʨʝʥʮʘ, ʦʥ ʦʪʤʝʯʘʝʪ, ʯʪʦ 

ʯʝʨʥʦʛʦʣʦʚʢʠ ʚ ʇʦʜʤʦʩʢʦʚʴʝ ʟʘʜʝʨʞʠʚʘʣʠʩʴ ʜʦ 30 ʦʢʪʷʙʨʷ, ʘ ʚ 

ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣ., ʧʦ ʥʘʙʣʶʜʝʥʠʷʤ ɸ.ʅ. ʉʝʚʝʨʮʦʚʘ (1858), çʚ 1852 ʛ. 
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ʦʥʘ ʧʦʷʚʠʣʘʩʴ ʚ ʩʝʨʝʜʠʥʝ ʩʝʥʪʷʙʨʷ ʠ ʫʣʝʪʝʣʘ ʪʦʣʴʢʦ ʤʝʞʜʫ 17 ʠ 20 

ʦʢʪʷʙʨʷ, ʚʳʜʝʨʞʘʚ ʤʦʨʦʟ ʚ -2Áʉè. 

ʉʦʦʙʱʘʝʪʩʷ ʦ ʟʘʣʸʪʝ ʯʝʨʥʦʛʦʣʦʚʦʡ ʩʣʘʚʢʠ 3 ʜʝʢʘʙʨʷ 2000 ʛ. ʚ ʧʦʩ. 

ʈʳʙʘʯʠʡ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣ. ʠ 18-19 ʜʝʢʘʙʨʷ 1987 ʛ. ʚ ʧʦʩ. ʍʦʩʪʘ 

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ (ʊʠʣʴʙʘ, 2003, ʧʦ ʇʘʥʦʚ, ʏʝʨʥʝʮʦʚ, 2003), ʘ 

ʪʘʢʞʝ ʦ ʟʠʤʥʠʭ ʥʘʭʦʜʢʘʭ ʧʪʠʮ ʵʪʦʛʦ ʚʠʜʘ ʚ ʷʥʚʘʨʝ 2001 ʚ ʦʢʨ. ʛʦʨʦʜʦʚ 

ɻʘʛʨʳ ʠ ʉʫʭʫʤ. ʇʦʙʝʨʝʞʴʝ ʏʸʨʥʦʛʦ ʤʦʨʷ ʥʝ ʚʭʦʜʠʪ ʚ ʨʘʡʦʥ ʟʠʤʦʚʢʠ 

ʚʠʜʘ (ɺʦʣʯʘʥʝʮʢʠʡ, 1954). ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʪʝʨʨʠʪʦʨʠʷ ɸʙʭʘʟʠʠ 

ʜʦʣʞʥʘ ʙʳʪʴ ʚʢʣʶʯʝʥʘ ʚ ʦʙʣʘʩʪʴ ʫʩʪʦʡʯʠʚʳʭ ʟʠʤʦʚʦʢ ʚʠʜʘ (ʇʘʥʦʚ, 

ʏʝʨʥʝʮʦʚ, 2003).  

ʅʝ ʙʫʜʝʤ ʠʩʢʣʶʯʘʪʴ ʪʘʢʞʝ, ʢʘʞʫʱʫʶʩʷ ʧʨʘʚʜʦʧʦʜʦʙʥʦʡ, ʚʝʨʩʠʶ 

ʧʦʟʜʥʠʭ ʟʘʜʝʨʞʝʢ, ʦʪʣʝʪʘʶʱʠʭ ʥʘ ʟʠʤʦʚʢʠ ʚ ʶʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ 

ʯʝʨʥʦʛʦʣʦʚʦʢ ʚ ʩʚʷʟʠ ʩ ʥʝʚʦʟʤʦʞʥʦʩʪʴʶ ʥʘʢʦʧʣʝʥʠʷ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʧʨʠʯʠʥʘʤ ʥʝʦʙʭʦʜʠʤʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʚ ʚʠʜʝ ʧʦʜʢʦʞʥʦʛʦ 

ʞʠʨʘ.  

ʂ ʩʦʞʘʣʝʥʠʶ, ʚʦ ʚʩʝʭ ʠʩʪʦʯʥʠʢʘʭ ʦ ʧʦʟʜʥʠʭ ʚʩʪʨʝʯʘʭ 

ʯʝʨʥʦʛʦʣʦʚʳʭ ʩʣʘʚʦʢ ʟʘʯʘʩʪʫʶ ʩʦʚʝʨʰʝʥʥʦ ʦʪʩʫʪʩʪʚʫʶʪ ʦʧʠʩʘʥʠʷ 

ʜʝʪʘʣʝʡ ʠʭ ʞʠʟʥʠ ʚ ʫʩʣʦʚʠʷʭ ʧʦʟʜʥʝʡ ʦʩʝʥʠ ʠ ʟʠʤʳ, ʥʝ ʪʦʣʴʢʦ ʚ ʥʘʰʝʡ 

ʩʪʨʘʥʝ, ʥʦ ʠ ʟʘ ʝ yʧʨʝʜʝʣʘʤʠ. ɼʘ ʠ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʧʨʦʛʦʚʘʨʠʚʘʶʪʩʷ 

ʧʦʚʝʨʭʥʦʩʪʥʦ, ʘ ʧʦʪʦʤʫ ʤ  rʥʝ ʠʤʝʝʤ ʧʦʣʥʦʡ ʢʘʨʪʠʥʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʵʪʠʭ ʧʪʠʮ ʚ ʩʫʨʦʚʳʡ ʧʝʨʠʦʜ ʛʦʜʘ. 
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THE LATEST  SIGHTING  OF SYLVIA  ATRICAPILLA  IN TVER 

 

A.A. Vinogradov 
Tver State University, Tver 

 

Here we report the circumstances of the latest sighting of the Eurasian blackcap 

in the city of Tver. We also give an overview of late autumn and winter 

sightings of the Eurasian blackcap in Russia and abroad during the autumn 

migration period. A detailed analysis of the feeding behavior of the Eurasian 

blackcap encountered in Tver in November 2022 is provided. Possible reasons 

leading to the late encounters of Eurasian blackcaps, both within the nesting 

range and beyond, are discussed. 

Keywords: nesting period, nesting activity, intra and interspecific 

relationships.  
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ʅʘ ʦʩʥʦʚʝ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʘʚʪʦʨʦʚ ʧʨʦʚʝʜʝʥ ʵʢʦʣʦʛʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʢʦʨʤʦʚʳʭ ʩʪʨʘʪʝʛʠʡ ʘʥʦʤʘʣʴʥʳʭ ʚʨʘʥʦʚʳʭ ʧʪʠʮ 

(Aves, Passeriformes, Corvidae) 3 ʚʠʜʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʨʘʥʦʚʳʝ, ʢʦʨʤʦʚʳʝ ʩʪʨʘʪʝʛʠʠ, ʤʝʪʦʜʳ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʦʙʳʯʠ; ʘʥʦʤʘʣʴʥʳʝ ʧʪʠʮʳ: ʛʘʣʢʘ, ʛʨʘʯ, ʩʝʨʘʷ ʚʦʨʦʥʘ, 

ʂʘʣʫʛʘ. 

 

ɺʚʝʜʝʥʠʝ. ʇʨʠ ʧʦʠʩʢʝ ʠ ʜʦʙʳʚʘʥʠʠ ʢʦʨʤʘ ʧʪʠʮʳ ʠʩʧʦʣʴʟʫʶʪ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʩʪʨʘʪʝʛʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

(ʪ. ʝ. ʤʠʥʠʤʠʟʘʮʠʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ) ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ (ʈʝʟʘʥʦʚ, 

ʈʝʟʘʥʦʚ, 2010, 2017). ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚ ʵʪʦʡ ʩʚʷʟʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʧʪʠʮʳ ʩ ʜʝʬʝʢʪʘʤʠ, ʦʩʦʙʝʥʥʦ ʪʝʤʠ, ʢʦʪʦʨʳʝ ʟʘʪʨʘʛʠʚʘʶʪ ʟʚʝʥʴʷ, 

ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʤʝʭʘʥʠʟʤʝ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʢʦʨʤʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʧʦʢʘʟʘʪʝʣʴʥʦ ʧʦʚʝʜʝʥʠʝ ʚʨʘʥʦʚʳʭ ʧʪʠʮ  

ʩ ʘʥʦʤʘʣʠʷʤʠ, ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʢʦʪʦʨʳʤʠ ʧʨʦʚʦʜʠʣʠʩʴ ʘʚʪʦʨʘʤʠ  

ʚ ʛʦʨʦʜʝ ʂʘʣʫʛʘ. 

ʄʝʪʦʜʠʢʘ. ʄʘʪʝʨʠʘʣʳ ʧʦ ʢʦʨʤʦʚʦʤʫ ʧʦʚʝʜʝʥʠʶ ʚʨʘʥʦʚʳʭ 

ʧʪʠʮ ʩ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʜʝʬʝʢʪʘʤʠ ʢʣʶʚʘ ʠ ʢʦʥʝʯʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ 

ʘʣʦʧʝʮʠʠ ʠ ʮʚʝʪʦʚʳʤ ʘʙʝʨʨʘʮʠʷʤ ʦʧʝʨʝʥʠʷ ʩʦʙʨʘʥʳ ʩ 26 ʠʶʥʷ ʧʦ 26 

ʠʶʣʷ 2019 ʠ ʩ 23 ʧʦ 29 ʠʶʣʷ 2022 ʛ. ʚ ʛ. ʂʘʣʫʛʘ. ɺ 2020-2021 ʛʛ. 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʧʦ 2 ʜʥʷ ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʚ ʤʠʢʨʦʨʘʡʦʥʝ 

ɸʥʥʝʥʢʠ ʥʘ ʧʣʦʱʘʜʠ ʦʢʦʣʦ 8 ʢʤ
2
. ʋʯʪʝʥʳ ʪʘʢʞʝ ʚʩʪʨʝʯʠ ʘʥʦʤʘʣʴʥʳʭ 

ʛʘʣʦʢ ʚ ʤʠʢʨʦʨʘʡʦʥʘʭ ʂʫʨʘʚʩʢʦʡ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʚʦʢʟʘʣʝ 

ʛ. ʂʘʣʫʛʠ. 

                                                 

 
*
 ʀʩʩʣʝʜʦʚʘʥʠʝ çʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʘʪʦʣʦʛʠʠ ʧʪʠʮ ï ʢʘʢ ʙʠʦʠʥʜʠʢʘʪʦʨʳ ʧʦʧʫʣʷʮʠʠ 

ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʘʛʨʦʮʝʥʦʟʦʚ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚè ʚʳʧʦʣʥʝʥʦ 

ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʚʥʫʪʨʠʫʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ ʢʦʥʢʫʨʩʘ çɸʩʧʠʨʘʥʪʩʢʠʡ 

ʥʘʫʯʥʳʡ ʢʦʥʪʨʘʢʪè ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʋʥʠʚʝʨʩʠʪʝʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʦʛʨʘʤʤʦʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʣʠʜʝʨʩʪʚʘ çʇʨʠʦʨʠʪʝʪ-2030è. 
É ʄʘʣʦʚʠʯʢʦ ʃ.ɺ., ʃʠʪʚʠʥʦʚ ʖ.ɺ., 

    2022 
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ʈʠʩ. 1. ʊʦʯʢʠ ʩʙʦʨʘ ʤʘʪʝʨʠʘʣʘ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʤʫʩʦʨʥʳʭ ʢʦʥʪʝʡʥʝʨʦʚ  

ʚ ʤʠʢʨʦʨʘʡʦʥʝ ɸʥʥʝʥʢʠ ʛ. ʂʘʣʫʛʠ 

 

 
ʈʠʩ. 2 ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʘʥʦʤʘʣʴʥʳʭ ʧʪʠʮ ʥʘ ʤʫʩʦʨʥʳʭ ʢʦʥʪʝʡʥʝʨʘʭ 

ʚ ʤʠʢʨʦʨʘʡʦʥʝ ɸʥʥʝʥʢʠ ʛ. ʂʘʣʫʛʠ ʚ 2019 2022 ʛʛ. 
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ʈʘʡʦʥ ɸʥʥʝʥʢʠ ʛ. ʂʘʣʫʛʠ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ 

ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʉʤʦʣʝʥʩʢʦ-ʄʦʩʢʦʚʩʢʦʡ 

ʚʦʟʚʳʰʝʥʥʦʩʪʠ ʚ ʣʝʩʥʦʡ ʟʦʥʝ, ʧʦʜʟʦʥʝ ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ. ʈʝʣʴʝʬ 

ʨʘʡʦʥʘ ʩʬʦʨʤʠʨʦʚʘʥ ʭʦʣʤʠʩʪʳʤʠ ʤʦʨʝʥʥʳʤʠ ʨʘʚʥʠʥʘʤʠ; 

ʛʦʩʧʦʜʩʪʚʫʶʱʠʝ ʧʦʯʚʳ - ʜʝʨʥʦʚʦ-ʩʨʝʜʥʝʧʦʜʟʦʣʠʩʪʳʝ ʩʫʧʝʩʯʘʥʳʝ ʠʣʠ 

ʩʨʝʜʥʝʩʫʛʣʠʥʠʩʪʳʝ. ɹʣʠʟʣʝʞʘʱʠʝ ʚʦʜʦʝʤʳ ʤʠʢʨʦʨʘʡʦʥʘ ɸʥʥʝʥʢʠ: ʨ. 

ɻʨʷʟʠʥʢʘ, ʦʟ. ʈʝʟʚʘʥʩʢʦʝ (ʥʝʜʘʣʝʢʦ ʦʪ ʚʧʘʜʝʥʠʷ ʨ. ʋʛʨʳ ʚ ʨ. ʆʢʫ), ʨ. 

ʗʯʝʥʢʘ, ʗʯʝʥʩʢʦʝ ʚʜʭʨ. (ʥʘ ʛʁʦ-ʚʦʩʪʦʢʝ ʟʘ ʂʘʣʫʞʩʢʠʤ ʙʦʨʦʤ); ʢ ʶʛʫ 

ʦʪ ʪʨʘʩʩʳ ʄ-3 ʋʢʨʘʠʥʘ (ʫʣ. ɸʥʥʝʥʢʠ) ʧʨʦʪʝʢʘʝʪ ʨ. ʆʢʘ. 

ʅʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʙʠʪʘʝʪ ʦʢʦʣʦ ʦʜʥʦʡ ʪʳʩʷʯʠ ʛʘʣʦʢ. 

ɻʥʝʟʜʷʪʩʷ ʦʥʠ ʧʦʜ ʢʨʳʰʘʤʠ ʠ ʚ ʥʠʰʘʭ ʤʥʦʛʦʵʪʘʞʥʳʭ ʜʦʤʦʚ. 

ʂʦʨʤʷʪʩ ̫ ʥʘ ʧʠʱʝʚʳʭ ʢʦʥʪʝʡʥʝʨʘʭ (ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʥʘ 5 

ʤʫʩʦʨʥʳʭ ʪʦʯʢʘʭ) (ʄʘʣʦʚʠʯʢʦ ʠ ʜʨ., 2022). 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʪʠʮ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʘʥʦʤʘʣʴʥʳʭ, ʥʘ ʤʦʜʝʣʴʥʳʭ 

ʪʦʯʢʘʭ ʥʝʨʘʚʥʦʤʝʨʥʦʝ. ʀ ʟʘʚʠʩʠʪ ʵʪʦ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʫʩʦʨʥʳʭ 

ʢʦʥʪʝʡʥʝʨʦʚ. ʊʘʢ ʤʝʥʴʰʝ ʚʩʝʛʦ ʦʪʤʝʯʝʥʦ ʧʪʠʮ ʥʘ ʪʦʯʢʝ 1, ʢʦʪʦʨʘʷ 

ʨʘʩʧʦʣʦʞʝʥʘ ʫ ʜʦʨʦʛʠ ʚ 200 ʤ ʦʪ ʤʘʛʘʟʠʥʘ ʇʷʪʝʨʦʯʢʘ. ʉʶʜʘ ʧʨʠʥʦʩʷʪ 

ʤʫʩʦʨʥʳʝ ʧʘʢʝʪʳ ʥʝ ʯʘʩʪʦ ʠ ʥʘʧʦʣʥʷʶʪʩʷ ʦʥʠ ʤʝʜʣʝʥʥʦ. ʅʘʠʙʦʣʴʰʝʝ 

ʯʠʩʣʦ ʧʪʠʮ ʧʦ ʚʠʜʦʚʦʤʫ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ ʩʦʩʪʘʚʫ ʦʪʤʝʯʝʥʦ ʫ ʪʦʯʢʠ 

 ̄2, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʫʣʠʮʝ ɺʠʰʥʝʚʩʢʦʛʦ ˉ 16 ʩʨʝʜʠ ʞʠʣʳʭ ʜʦʤʦʚ. 

ʂʦʥʪʝʡʥʝʨʳ ʚ ʵʪʦʡ ʪʦʯʢʝ ʥʘʧʦʣʥʷʶʪʩʷ ʦʯʝʥʴ ʙʳʩʪʨʦ ʠ ʧʪʠʮʘʤ ʣʝʛʯʝ 

ʜʦʙʳʚʘʪʴ ʢʦʨʤ ʠʟ ʧʘʢʝʪʦʚ. ɸʥʘʣʦʛʠʯʥʘʷ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʪʦʯʢʝ 

 ̄ 3, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʤʝʞʜʫ ʞʠʣʳʤʠ ʜʦʤʘʤʠ, ʉʙʝʨʙʘʥʢʦʤ ʠ ʧʦʯʪʦʡ. 

ʕʪʠ ʢʦʥʪʝʡʥʝʨʳ ʥʘʧʦʣʥʷʶʪʩʷ ʤʝʜʣʝʥʥʝʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʧʪʠʮʘʤ 

ʧʨʠʭʦʜʠʪʩʷ ʜʦʣʛʦ ʞʜʘʪʴ ʣʶʜʝʡ ʩ ʧʘʢʝʪʘʤʠ. ʊʦʯʢʘ  ̄4 ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ 

ʢʨʘʶ ʤʠʢʨʦʨʘʡʦʥʘ ʫ ʣʝʩʘ ʠ ʢʣʘʜʙʠʱʘ. ʂʦʥʪʝʡʥʝʨʳ ʥʘ ʵʪʦʡ ʪʦʯʢʝ 

ʧʦʣʫʟʘʢʨʳʪʳʝ ʠ ʥʘʧʦʣʥʷʶʪʩʷ ʤʝʜʣʝʥʥʦ ï ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠ ʧʪʠʮ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʧʨʝʜʳʜʫʱʠʭ ʪʦʯʢʘʭ. ʊʦʯʢʘ  ̄ 5 

ʥʘʭʦʜʠʣʘʩʴ ʩʨʝʜʠ ʪʦʨʛʦʚʳʭ ʣʘʨʴʢʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʘʚʪʦʩʪʘʥʮʠʠ. ɿʜʝʩʴ 

ʧʪʠʮʳ ʙʳʣʠ ʥʘʠʙʦʣʝʝ ʜʦʚʝʨʯʠʚʳʝ, ʙʨʘʣʠ ʢʦʨʤ ʩ ʨʫʢʠ ʠ ʣʦʚʠʣʠ 

ʢʫʩʦʯʢʠ ʭʣʝʙʘ ʥʘ ʣʝʪʫ. ɼʠʩʪʘʥʮʠʷ ʚʩʧʫʛʠʚʘʥʠʷ ʥʘ ʵʪʦʡ ʪʦʯʢʝ ʙʳʣʘ 

ʤʠʥʠʤʘʣʴʥʦʡ ʦʪ 0,1 ʜʦ 0,3 ʤ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ. ʅʘ ʦʩʥʦʚʝ ʩʦʙʨʘʥʥʳʭ ʜʘʥʥʳʭ ʜʘʞʝ 

ʩ ʫʯʝʪʦʤ ʨʘʟʥʦʡ ʚʳʙʦʨʢʠ ʧʦ ʛʦʜʘʤ (2019-2022 ʛʛ.) ʤ  r ʧʦʣʫʯʠʣʠ 

ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ: ʢʦʣʠʯʝʩʪʚʦ ʚʳʷʚʣʝʥʥʳʭ ʧʪʠʮ ʩ ʘʥʦʤʘʣʠʷʤʠ, 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʚʳʟʚʘʥʥʳʤʠ ʧʦʝʮʠʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʝʡ, ʩʦʩʪʘʚʠʣʦ 

109. ʆʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʚʥʝʰʥʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʚʳʛʣʷʜʷʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʟʘʤʝʪʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ 

ʮʚʝʪʦʚʳʭ ʘʙʝʨʨʘʮʠʡ (52,2%), ʧʦʩʣʝ ʠʜʝʪ ʛʨʫʧʧʘ ʚʩʪʨʝʯʘʶʱʠʭʩʷ 

ʜʝʬʝʢʪʦʚ ʢʣʶʚʘ (34,8%), ʢʦʥʝʯʥʦʩʪʝʡ (12,9%) ʠ ʘʣʣʦʧʝʮʠʷ 

(ʦʙʣʳʩʝʥʠʝ) ï 8,2%. ʈʝʞʝ ʚʩʝʛʦ ʦʪʤʝʯʘʶʪʩʷ ʫʨʦʜʩʪʚʘ, ʩʚ̫ʟʘʥʥʳʝ ʩ 

ʦʪʩʫʪʩʪʚʠʝʤ ʦʧʝʨʝʥʠʷ ʥʘ ʪʝʣʝ (3,6%). 
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ʈʠʩ. 3. ʆʜʠʥʦʯʥʦʝ ʢʦʨʤʝʞʢʘ ʛʘʣʢʠ ʩ ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥʥʳʤ ʢʣʶʚʦʤ 

 

ʊʦʪ ʬʘʢʪ, ʯʪʦ ʢ ʥʘʯʘʣʫ ʚʝʩʥʳ ʢʦʣʠʯʝʩʪʚʦ ʧʪʠʮ ʩ ʜʝʬʝʢʪʘʤʠ 

ʧʘʣʴʮʝʚ ʥʦʛ ʠ ʢʦʛʪʝʡ ʠʟʤʝʥʠʣʦʩʴ, ʥʝ ʩʠʣʴʥʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʦʥʠ 

ʧʝʨʝʟʠʤʦʚʘʣʠ ʛʦʨʘʟʜʦ ʫʜʘʯʥʝʝ, ʯʝʤ ʧʪʠʮʳ ʩ ʘʥʦʤʘʣʠʷʤʠ ʢʣʶʚʘ. 

ʉʨʝʜʠ ʘʥʦʤʘʣʴʥʳʭ ʧʪʠʮ, ʤ  rʚʳʜʝʣʠʣʠ ʩʣʝʜʫʶʱʠʝ ʩʪʨʘʪʝʛʠʠ 

ʧʨʠ ʜʦʙʳʚʘʥʠʠ ʢʦʨʤʘ: 

 

ʈʠʩ. 4. ʊʘʢʪʠʢʘ ʚʳʞʠʜʘʥʠʷ ï ʧʪʠʮʳ ʜʦʣʛʦ ʩʠʜʷʪ ʥʘ ʧʨʠʩʘʜʝ ʚ ʦʞʠʜʘʥʠʠ 

ʯʝʣʦʚʝʢʘ ʩ ʧʘʢʝʪʦʤ ʤʫʩʦʨʘ 
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ɺʳʞʠʜʘʥʠʝ ʠ ʧʦʜʢʘʨʘʫʣʠʚʘʥʠʝ ʊʘʢʪʠʢʘ ʚʳʞʠʜʘʥʠʷ ʥʘʧʨʘʚʣʝʥʘ 

ʥʘ ʦʞʠʜʘʥʠʝ ʧʦʷʚʣʝʥʠʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʢʦʨʤʘ. ʊʘʢ, ʚʳʞʠʜʘʥʠʝ ʢʘʢ 

ʪʨʦʬʠʯʝʩʢʘʷ ʩʪʨʘʪʝʛʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʪʠʮʘʤʠ ʚ ʤʝʩʪʘʭ ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʦʛʦ ʧʦʷʚʣʝʥʠʷ ʣʶʜʝʡ ʩ ʧʘʢʝʪʘʤʠ ʤʫʩʦʨʘ. ʇʪʠʮʳ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʜʦʣʛʦ ʩʠʜʷʪ ʥʘ ʜʝʨʝʚʴʷʭ (ʨʠʩ. 4) ʠʣʠ ʥʘ ʢʨʳʰʝ ʜʦʤʦʡ ʠ ʧʨʠ ʧʦʷʚʣʝʥʠʠ 

ʯʝʣʦʚʝʢʘ ʩ ʧʘʢʝʪʦʤ, ʥʘʯʠʥʘʶʪ ʩʣʝʪʘʪʴ ʥʘ ʢʨʘʡ ʧʠʱʝʚʳʭ ʢʦʥʪʝʡʥʝʨʦʚ. 

ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʪʝʨʝʩ ʧʦʚʝʜʝʥʠʝ ʛʘʣʦʢ, ʦʞʠʜʘʶʱʠʭ ʣʶʜʝʡ ʩ 

ʧʘʢʝʪʘʤʠ ʚ ʨʘʥʥʠʝ ʫʪʨʝʥʥʠʝ ʩ 5 ʜʦ 8 ʯʘʩʦʚ ʠ ʜʥʝʚʥʳʝ ʩ 13 ʜʦ 15 ʯʘʩʦʚ 

ʜʦ ʧʨʠʝʟʜʘ ʤʫʩʦʨʦʚʦʟʦʚ. ɺ ʵʪʦ ʚʨʝʤʷ ʦʥʠ ʘʢʪʠʚʥʦ ʨʘʟʨʳʚʘʶʪ ʧʘʢʝʪʳ, 

ʚʩʪʫʧʘʷ ʚ ʢʦʥʬʣʠʢʪʳ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ. ʊʘʢʦʝ 

ʧʦʚʝʜʝʥʠʝ ʛʘʣʦʢ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʩʨʝʜʝ, ʛʜʝ ʦʥʠ 

ʧʨʦʷʚʣʷʶʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʪʦʣʝʨʘʥʪʥʦʩʪʠ (ʨʠʩ. 5). 

 
ʈʠʩ. 5. ɻʘʣʢʠ ʪʦʣʝʨʘʥʪʥʳ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʯʝʣʦʚʝʢʫ ʩ ʧʘʢʝʪʦʤ 

 

ʆʜʠʥʦʯʥʘ ̫ʢʦʨʤʝʞʢʘ. ʉʪʨʘʪʝʛʠʠ ʦʜʠʥʦʯʥʦʛʦ ʧʦʠʩʢʘ ʢʦʨʤʘ ʚ 

ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʫ ʚʩʝʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʠʜʦʚ 

ʚʨʘʥʦʚʳʭ ʧʪʠʮ. ʆʜʠʥʦʯʥʘʷ ʢʦʨʤʝʞʢʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʥʘʠʙʦʣʝʝ 

ʫʷʟʚʠʤʳʭ ʦʩʦʙʝʡ (ʨʠʩ. 3). ʅʘ ʧʨʠʤʝʨʝ ʛʘʣʢʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳ ʢʦʨʤʦʚʳʝ ʩʢʦʧʣʝʥʠʷ ʠʟ 5 ʧʪʠʮ ð ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʢʦʨʤʸʞʢʠ ʜʦ 68 ʢʣʝʚʢʦʚ/ʤʠʥ (n = 937) (ʈʝʟʘʥʦʚ, 2012). 

ʉʫʪʴ ʩʪʨʘʪʝʛʠʠ ʚʳʞʠʜʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʧʪʠʮʘ 

ʩʠʜʠʪ ʥʘ ʧʨʠʩʘʜʝ ʠ ʚʥʠʤʘʪʝʣʴʥʦ ʦʩʤʘʪʨʠʚʘʝʪ ʦʢʨʝʩʪʥʦʩʪʠ; ʯʘʩʪʦ 

ʧʨʠʩʘʜʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʤʝʩʪʘʭ, ʛʜʝ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ ʧʦʷʚʣʝʥʠʝ 

ʜʦʩʪʫʧʥʦʡ ʧʠʱʠ (ʈʝʟʘʥʦʚ, ʈʝʟʘʥʦʚ, 2001). ʅʘʧʨʠʤʝʨ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ 

ʧʨʠʩʘʜʘʤʠ ʚʳʩʪʫʧʘʣʠ ʢʨʳʰʠ ʜʦʤʦʚ ʠ ʜʝʨʝʚʴʷ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ  
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ʩʪʦʷʣʠ ʤʫʩʦʨʥʳʝ ʢʦʥʪʝʡʥʝʨʳ. ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʝʨʘʷ ʚʦʨʦʥʘ ʠ 

ʛʨʘʯʠ ʟʘʥʠʤʘʣʠ ʜʦʤʠʥʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʚ ʠʝʨʘʨʭʠʠ ʠ ʚʩʝʛʜʘ ʩʠʜʝʣʠ 

ʥʘ ʚʳʩʦʢʠʭ ʚʝʪʚʷʭ ʠʣʠ ʢʨʳʰʝ. ʇʨʠ ʠʭ ʧʦʷʚʣʝʥʠʠ ʥʘ ʤʫʩʦʨʥʳʭ 

ʢʦʥʪʝʡʥʝʨʘʭ, ʛʘʣʢʠ ʩʨʘʟʫ ʫʣʝʪʘʣʠ ʠ ʪʦʣʴʢʦ ʩʧʫʩʪʷ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ 

ʥʝʩʤʝʣʦ ʧʨʠʣʝʪʘʣʠ ʚʥʦʚʴ ʥʘ ʢʦʥʪʝʡʥʝʨʳ. 

ʂʣʝʧʪʦʧʘʨʘʟʠʪʠʟʤ. ʂʣʝʧʪʦʧʘʨʘʟʠʪʠʟʤ ʩʨʝʜʠ ʧʪʠʮ ʦʙʳʯʥʦ 

ʧʨʦʷʚʣʷʝʪʩʷ ʣʠʙʦ ʚ ʬʦʨʤʝ ʚʦʨʦʚʩʪʚʘ ʜʦʙʳʯʠ (stealing behavior), ʣʠʙʦ ʚ 

ʬʦʨʤʝ ʛʨʘʙʝʞʘ (robbing behavior), ʢʦʛʜʘ ʦʜʥʘ ʦʩʦʙʴ ʦʪʥʠʤʘʝʪ ʜʦʙʳʯʫ ʫ 

ʜʨʫʛʦʡ ʦʩʦʙʠ, ʢʦʥʩʧʝʮʠʬʠʯʝʩʢʦʡ (ʩʚʦʝʛʦ ʚʠʜʘ) ʠʣʠ 

ʠʥʪʨʘʩʧʝʮʠʬʠʯʝʩʢʦʡ (ʜʨʫʛʦʛʦ ʚʠʜʘ) (ʈʝʟʘʥʦʚ, ʈʝʟʘʥʦʚ, 2010). ʂʘʢ 

ʧʨʘʚʠʣʦ, ʢʣʝʧʪʦʧʘʨʘʟʠʪʠʯʝʩʢʠʝ ʥʘʢʣʦʥʥʦʩʪʠ ʧʨʦʷʚʣʷʶʪʩʷ ʫ 

ʤʦʜʝʣʴʥʳʭ ʚʨʘʥʦʚʳʭ ʚʦ ʚʨʝʤʷ ʛʨʫʧʧʦʚʦʡ ʢʦʨʤʝʞʢʠ ʠ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ 

ʢʦʨʤʦʚʳʭ ʨʝʩʫʨʩʦʚ. ʊʘʢ, ʥʘ ʤʫʩʦʨʥʳʭ ʢʦʥʪʝʡʥʝʨʘʭ, ʛʜʝ ʢʦʨʤʠʣʠʩʴ ʚ 

ʩʤʝʰʘʥʥʳʭ ʩʪʘʷʭ ʛʘʣʢʠ, ʛʦʣʫʙʠ, ʛʨʘʯʠ ʠ ʩʝʨʘʷ ʚʦʨʦʥʘ (ʨʠʩ. 6), ʝʜʫ 

ʦʪʥʠʤʘʣʠ ʫ ʘʥʦʤʘʣʴʥʳʭ ʛʘʣʦʢ ʛʨʘʯʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʣʝʪʫ, ʘ ʩʝʨʘʷ 

ʚʦʨʦʥʘ, ʧʦʜʞʠʜʘʣʘ ʥʘ ʙʦʨʪʠʢʝ ʢʦʥʪʝʡʥʝʨʘ ʠ ʚr ʭʚʘʪʳʚʘʣʘ ʢʦʨʤ ʠʟ 

ʢʣʶʚʘ ʛʘʣʦʢ. 

 

ʈʠʩ. 6. ʂʦʨʤʝʞʢʘ ʚ ʩʤʝʰʘʥʥʦʡ ʩʪʘʝ 

ʇʦʚʝʜʝʥʠʝ ʛʘʣʦʢ ʩ ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥʥʳʤʠ ʢʣʶʚʘʤʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʥʘ 38 ʦʩʦʙʷʭ (34,8%): ʇʪʠʮʳ ʩ ʪʘʢʦʡ ʘʥʦʤʘʣʠʝʡ 

ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳ ʦʪ ʜʨʫʛʠʭ. ʊʘʢ, ʥʘʤʠ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʛʘʣʢʠ ʩ ʩʘʤʳʤʠ 

ʜʣʠʥʥʳʤʠ ʠ ʠʟʦʛʥʫʪʳʤʠ ʢʣʶʚʘʤʠ ʚʳʥʫʞʜʝʥʳ ʢʣʘʩʪʴ ʛʦʣʦʚʫ 

ʧʘʨʘʣʣʝʣʴʥʦ ʩʫʙʩʪʨʘʪʫ ʠ ʧʦʜʭʚʘʪʳʚʘʪʴ ʢʦʨʤ (ʨʠʩ. 7); ʠʣʠ ʧʦʜʪʷʛʠʚʘʝʪ 

ʢʦʨʤ ʧʦʜ ʩʝʙʷ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ ʛʣʦʪʘʪʴ. 
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ʈʠʩ. 7. ʇʨʠ ʟʘʭʚʘʪʳʚʘʥʠʠ ʢʦʨʤʘ ʛʘʣʢʘ ʚʳʥʫʞʜʝʥʘ ʥʘʢʣʦʥʷʪʴ ʛʦʣʦʚʫ 

ʧʘʨʘʣʣʝʣʴʥʦ ʩʫʙʩʪʨʘʪʫ 

 

ʊʘʢ, ʚ 2019 ʛ., ʪʨʠ ʛʘʣʢʠ ʩ ʘʥʦʤʘʣʴʥʦ ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥʥʳʤ 

ʥʘʜʢʣʶʚʴʷʤʠ: (ʦʯʝʥʴ ʜʣʠʥʥʳʤʠ, ʪʦʥʢʠʤʠ ʠ ʟʘʛʥʫʪʳʤʠ ʢʥʠʟʫ) 

ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʠʶʣʷ ʠ ʚ ʦʢʪʷʙʨʝ ʫ ʪʦʨʛʦʚʳʭ ʢʠʦʩʢʦʚ ʥʘ 

ʘʚʪʦʩʪʦʷʥʢʝ. ɻʘʣʢʠ, ʛʨʘʯʠ Corvus frugilegus ʠ ʩʠʟʳʝ ʛʦʣʫʙʠ Columba 

livia ʧʦʩʪʦʷʥʥʦ ʦʪʛʦʥʷʣʠ ʘʥʦʤʘʣʴʥʳʭ ʛʘʣʦʢ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʛʘʣʢʠ 

ʥʘʫʯʠʣʠʩʴ ʣʦʚʠʪʴ ʙʨʦʩʘʝʤʳʝ ʣʶʜʴʤʠ ʢʫʩʦʯʢʠ ʭʣʝʙʘ ʥʘ ʣʝʪʫ, ʧʦʩʣʝ 

ʯʝʛʦ ʩʘʜʠʣʠʩʴ ʥʘ ʜʝʨʝʚʦ ʠ ʩʲʝʜʘʣʠ ʢʦʨʤ. ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ ʛʘʣʢʠ ʥʝ 

ʫʩʧʝʚʘʣʠ ʩʭʚʘʪʠʪʴ ʢʫʩʦʯʝʢ ʭʣʝʙʘ: ʠʭ ʦʧʝʨʝʞʘʣʠ ʜʨʫʛʠʝ ʛʘʣʢʠ ʠ ʛʦʣʫʙʠ. 

ʅʘʧʨʠʤʝʨ, 3 ʦʢʪʷʙʨʷ 2021 ʛ, ʦʯʝʚʠʜʥʦ, ʦʜʥʘ ʠʟ ʵʪʠʭ ʛʘʣʦʢ ʢʦʨʤʠʣʘʩʴ 

ʥʘ ʧʦʩʪʦʷʥʥʦʤ ʤʝʩʪʝ ʫ ʣʘʨʴʢʦʚ ʥʘ ʘʚʪʦʩʪʦʷʥʢʝ, ʥʦ ʢʣʶʚ ʝ yʙʳʣ ʫʞʝ 

ʩʠʣʴʥʦ ʧʝʨʝʢʨʝʱʸʥ, ʢʘʢ ʫ ʢʣʝʩʪʘ. ʇʨʠ ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ 

ʢʣʶʚʘ ʚʟʷʪ ɹ ʧʠʱʝʚʦʡ ʦʙʲʝʢʪ ʦʙʳʯʥʳʤ ʩʧʦʩʦʙʦʤ ʧʪʠʮʝ ʧʨʦʩʪʦ 

ʥʝʚʦʟʤʦʞʥʦ. ʇʪʠʮʘ ʧʦʜʙʠʨʘʣʘ ʢʦʨʤ, ʥʘʢʣʦʥʷʷ ʛʦʣʦʚʫ ʙʦʢʦʤ ʪʘʢ, 

ʯʪʦʙʳ ʢʣʶʚ, ʢʘʩʘʷʩʴ ʟʝʤʣʠ, ʦʢʘʟʳʚʘʣʩʷ ʧʘʨʘʣʣʝʣʴʥʳʤ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʫʙʩʪʨʘʪʘ. ɸʥʘʣʦʛʠʯʥʳʤ ʩʧʦʩʦʙʦʤ ʚ ʤʫʟʝʝ-ʟʘʧʦʚʝʜʥʠʢʝ 

çʂʦʣʦʤʝʥʩʢʦʝè ʢʦʨʤʠʣʘʩʴ ʛʘʣʢʘ ʩ ʟʘʛʥʫʪʳʤ ʢʥʠʟʫ ʥʘʜʢʣʶʚʴʝʤ 

(ʈʝʟʘʥʦʚ, 2007). ʉʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʜʣʷ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʧʦʚʝʜʝʥʠʝ 

ʧʪʠʮʳ ʙʳʣʦ ʚʧʦʣʥʝ ʘʜʘʧʪʠʚʥʳʤ. ɹʦʣʝʝ ʪʦʛʦ, ʛʘʣʢʠ ʧʳʪʘʣʠʩʴ ʘʢʪʠʚʥʦ 

ʦʪʛʦʥʷʪʴ ʦʪ ʢʦʨʤʘ ʜʨʫʛʠʭ ʛʘʣʦʢ ʠ ʛʦʣʫʙʝʡ. ɹʨʦʰʝʥʥʳʡ ʢʫʩʦʯʝʢ ʭʣʝʙʘ 

ʛʘʣʢʘ ʧʨʠʜʝʨʞʠʚʘʣʘ ʥʘ ʟʝʤʣʝ ʣʘʧʘʤʠ ʠ ʨʘʩʢʣʸʚʳʚʘʣʘ ʝʛʦ, ʢʘʢ ʙ  r

ʟʦʥʜʠʨʫʷ ʢʣʶʚʦʤ ʧʦʜ ʩʝʙʷ. ʏʘʱʝ ʚʩʝʛʦ ʦʥʘ ʟʘʧʠʚʘʣʘ ʢʦʨʤ ʚʦʜʦʡ ʠʟ 
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ʣʫʞʠ ʠʣʠ ʢʦʰʘʯʴʝʡ ʤʠʩʦʯʢʠ, ʟʘʧʨʦʢʠʥʫʚ ʛʦʣʦʚʫ (ʨʠʩ. 8). (ʄʘʣʦʚʠʯʢʦ 

ʠ ʜʨ., 2022).  

 

ʈʠʩ. 8. ɻʘʣʢʘ ʟʘʧʠʚʘʣʘ ʢʦʨʤ ʚʦʜʦʡ ʠʟ ʣʫʞʠ ʠʣʠ ʢʦʰʘʯʴʝʡ ʤʠʩʦʯʢʠ, 

ʟʘʧʨʦʢʠʥʫʚ ʛʦʣʦʚʫ 

 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚʳʟʚʘʣʘ ʛʘʣʢʘ ʩ ʜʣʠʥʥʳʤ ʢʣʝʩʪʦʦʙʨʘʟʥʳʤ 

ʢʣʶʚʦʤ: ʝʩʣʠ ʝʡ ʫʜʘʚʘʣʦʩʴ (ʨʠʩ. 9). ɻʘʣʢʘ ʠʩʧʦʣʴʟʫʝʪ ʢʣʶʚ ʜʣʷ 

ʧʝʨʝʜʚʠʞʝʥʠʷ ʢʘʤʥʝʡ; ʧʨʦʷʚʣʷʝʪ ʘʛʨʝʩʩʠʶ ʢ ʢʦʥʩʧʝʮʠʬʠʢʘʤ; ʧʨʠ 

ʧʨʠʙʣʠʞʝʥʠʠ ʥʘ 1,5 ʤ ʥʝ ʫʣʝʪʘʝʪ, ʥʦ ʥʘʩʪʦʨʘʞʠʚʘʝʪʩʷ, ʧʨʠ 

ʧʨʠʙʣʠʞʝʥʠʠ ʥʘ 1 ʤ ï ʫʣʝʪʘʝʪ; ʦʪʤʘʭʠʚʘʝʪʩʷ ʦʪ ʢʦʥʢʫʨʝʥʪʦʚ ʢʣʶʚʦʤ: 

ʜʠʩʪʘʥʮʠʷ ʚʩʧʫʛʠʚʘʥʠʷ ʜʣʷ ʪʘʢʠʭ ʧʪʠʮ ʩʦʩʪʘʚʣʷʣʘ - 2 ʤ. ʅʘ ʤʫʩʦʨʥʳʭ 

ʢʦʥʪʝʡʥʝʨʘʭ ʦʥʠ ʫʩʪʫʧʘʶʪ ʤʝʩʪʦ ʛʨʘʯʘʤ ʠ ʩʝʨʳʤ ʚʦʨʦʥʘʤ.  

ʇʦʚʝʜʝʥʠʝ ʛʘʣʦʢ ʩ ʘʣʣʦʧʝʮʠʝʡ. ʇʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʩ ʪʘʢʦʡ 

ʘʥʦʤʘʣʠʝʡ ʙʳʣʦ 9 (8,2%) ʧʪʠʮ. ʇʦʯʪʠ ʚʩʝ ʦʥʠ ʩʪʦʨʦʥʠʣʠʩʴ ʜʨʫʛʠʭ 

ʛʘʣʦʢ; ʚʝʨʦʷʪʥʦ, ʟʘʥʠʤʘʶʪ ʥʠʟʢʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʠʝʨʘʨʭʠʠ. ʏʘʱʝ ʚʩʝʛʦ 

ʪʘʢʠʝ ʛʘʣʢʠ çʦʜʠʥʦʯʢʠè, ʠʟʙʝʛʘʷ ʢʦʥʪʘʢʪʦʚ ʩ ʜʨʫʛʠʤʠ ʧʪʠʮʘʤʠ; 

ʚʳʧʨʘʰʠʚʘʶʪ ʝʜʫ, ʦʪʛʦʥʷʶʪ ʦʪ ʩʚʦʝʡ ʝʜʳ ʜʨʫʛʠʭ ʛʘʣʦʢ ʠ ʛʦʣʫʙʝʡ, 

ʧʨʝʜʧʦʯʠʪʘʶʪ ʫʙʝʛʘʪʴ, ʘ ʥʝ ʫʣʝʪʘʪʴ. ɼʠʩʪʘʥʮʠʷ ʚʩʧʫʛʠʚʘʥʠʷ -0,3 - 0,5 

ʤ; ʘʛʨʝʩʩʠʚʥʘ.  

ʇʦʚʝʜʝʥʠʝ ʛʘʣʦʢ ʩ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʠʣʠ ʦʪʩʫʪʩʪʚʫʶʱʠʤʠ 

ʢʦʥʝʯʥʦʩʪʷʤʠ: ʊʘʢʠʭ ʧʪʠʮ ʙʳʣʦ 14 (12,9 %). ʂʘʢ ʧʨʘʚʠʣʦ, ʧʪʠʮʳ 

ʧʨʦʷʚʣʷʣʠ ʘʛʨʝʩʩʠʶ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʢʦʥʩʧʝʮʠʬʠʢʘʤ, ʯʪʦʙʳ ʦʪʦʙʨʘʪʴ 

ʝʜʫ. ɻʘʣʢʠ ʩ ʜʝʬʝʢʪʥʦʡ ʣʘʧʦʡ ʠʣʠ ʣʘʧʘʤʠ ʚʩʝʛʜʘ ʜʝʨʞʘʣʠʩʴ 

ʦʙʦʩʦʙʣʝʥʥʦ (ʨʠʩ. 10). ʀʤ ʪʨʫʜʥʦ ʙʘʣʘʥʩʠʨʦʚʘʪʴ ʪʝʣʦ ʥʘ ʧʨʠʩʘʜʝ. ʇʨʠ 

ʧʦʜʢʘʨʤʣʠʚʘʥʠʠ ʧʪʠʮ ʩ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʢʦʥʝʯʥʦʩʪʷʤʠ, ʦʥʠ 

ʥʘʫʯʠʣʠʩʴ ʧʦʜʧʨʳʛʠʚʘʪʴ ʠ ʣʦʚʠʪʴ ʥʘ ʣʝʪʫ ʝʜʫ. ʇʦʩʣʝ ʜʦʙʳʯʠ ʢʦʨʤʘ, 
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ʧʪʠʮʘ ʦʪʣʝʪʘʣʘ ʠ ʩʘʜʠʣʘʩʴ ʥʘ ʜʝʨʝʚʦ, ʛʜʝ ʠ ʩʲʝʜʘʣʘ ʝʛʦ. ɼʠʩʪʘʥʮʠʷ 

ʚʩʧʫʛʠʚʘʥʠʷ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʣʘ 1,7 ʤ. 

 

ʈʠʩ. 9. ʉʭʚʘʪʠʪʴ ʢʫʩʦʯʝʢ ʝʜʳ, ʛʘʣʢʘ ʩʘʜʠʣʘʩʴ ʥʘ ʜʝʨʝʚʦ ʠ çʥʘʥʠʟʳʚʘʣʘè 

 ʝʛʦ ʥʘ ʢʣʶʚ 

 

ʈʠʩ. 10. ɻʘʣʢʘ ʩ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʡ ʣʘʧʢʦʡ ʧʝʨʝʤʝʱʘʣʘʩʴ ʭʨʦʤʘʷ ʠʣʠ  

ʧʨʳʛʘʣʘ ʥʘ ʦʜʥʦʡ ʥʦʛʝ 
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ʈʠʩ. 11. ɻʘʣʢʠ ʩ ʦʪʩʫʪʩʪʚʫʶʱʠʤ ʦʧʝʨʝʥʠʝʤ ʧʦ ʪʝʣʫ ʟʘʥʠʤʘʣʠ ʥʠʟʰʠʡ ʨʘʥʛ ʚ 

ʠʝʨʘʨʭʠʠ 

 

ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʪʘʢʠʝ ʘʥʦʤʘʣʠʠ, ʢʘʢ ʮʚʝʪʦʚʳʝ 

ʘʙʝʨʨʘʮʠʠ (ɼʦʤʙʨʦʚʩʢʠʡ, 2007; ɹʝʨʝʟʦʚʠʢʦʚ, 2018; ʄʘʣʦʚʠʯʢʦ, 

ʈʘʭʠʤʦʚ, 2018). ʇʪʠʮ ʩ ʮʚʝʪʦʚʳʤʠ ʘʙʝʨʨʘʮʠʷʤʠ ï ʣʝʡʮʠʟʤʦʤ ʠ 

ʬʝʦʤʝʣʘʥʠʟʤʦʤ ʤ  rʦʪʤʝʯʘʝʤ ʢʘʞʜʳʡ ʛʦʜ ʜʦ 10 -15 ʦʩʦʙʝʡ: ʚʩʝʛʦ ʧʦʜ 

ʥʘʙʣʶʜʝʥʠʝʤ ʙʳʣʦ 57 ʧʪʠʮ (52,2%), ʠ ʦʥʠ ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘʣʠʩʴ ʧʦ 

ʧʦʚʝʜʝʥʠʶ ʦʪ ʥʦʨʤʘʣʴʥʳʭ ʛʘʣʦʢ. ɼʠʩʪʘʥʮʠʷ ʚʩʧʫʛʠʚʘʥʠʷ ʩʦʩʪʘʚʣʷʣʘ 

2,5 ï 3 ʤ.  

ʆʪʩʫʪʩʪʚʠʝ ʦʧʝʨʝʥʠʷ ʥʘ ʪʝʣʝ ï ʪʘʢʠʭ ʧʪʠʮ ʙʳʣʦ 4 (3,6 %). 

ɻʘʣʢʠ ʟʘʥʠʤʘʣʠ ʥʠʟʰʠʡ ʨʘʥʛ ʚ ʠʝʨʘʨʭʠʠ (ʨʠʩ. 11) ʠ ʦʯʝʥʴ ʩʢʦʨʦ ʦʥʠ 

ʫʞʝ ʥʝ ʚʩʪʨʝʯʘʣʠʩʴ. ɺʝʨʦʷʪʥʦ, ʧʪʠʮʳ ʩʪʘʥʦʚʷʪʩʷ ʫʷʟʚʠʤʳ ʜʣʷ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʭʠʱʥʠʢʦʚ: ʷʩʪʨʝʙʦʚ, ʩʦʢʦʣʦʚ, ʚʦʨʦʥ, ʢʦʰʝʢ ʠ ʩʦʙʘʢ. ʊʘʢ 

ʞʝ, ʧʦʪʝʨʷʚ ʤʦʙʠʣʴʥʦʩʪʴ, ʦʥʠ ʤʦʛʫʪ ʧʦʛʠʙʘʪʴ ʧʦʜ ʢʦʣʝʩʘʤʠ 

ʪʨʘʥʩʧʦʨʪʘ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʪʠʮʳ ʩ ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥʥʳʤ ʢʣʶʚʦʤ 

ʠʩʧʳʪʳʚʘʶʪ ʟʘʪʨʫʜʥʝʥʠʝ ʚ ʧʦʠʩʢʘʭ ʠ ʜʦʙʳʯʝ ʧʠʱʠ ʟʠʤʦʡ. ʊʘʢ ʚ 

ʤʥʦʛʦʩʥʝʞʥʫʶ ʟʠʤʫ (2020-2021 ʛʛ.) ʧʝʨʝʟʠʤʦʚʘʚʰʠʭ ʧʪʠʮ ʩ 

ʜʝʬʝʢʪʘʤʠ ʢʣʶʚʘ ʚ ʢʦʥʮʝ ʟʠʤʳ ʧʦʯʪʠ ʥʝ ʚʩʪʨʝʯʘʣʦʩʴ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʦʜʥʦʡ. ʇʪʠʮʳ ʩ ʘʥʦʤʘʣʠʷʤʠ ʥʦʛ ʠ ʢʦʛʪʝʡ ʚ ʩʦʩʪʦʷʥʠʠ ʧʝʨʝʟʠʤʦʚʘʪʴ, 

ʧʦʵʪʦʤʫ ʚʳʞʠʚʘʝʤʦʩʪʴ ʪʘʢʠʭ ʧʪʠʮ ʟʘʤʝʪʥʦ ʚʳʰʝ. 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʘʙʝʨʨʘʮʠʠ ʛʘʣʦʢ, ʦʪʤʝʯʝʥʥʳʝ ʚ ɸʥʥʝʥʢʘʭ 

ʛʦʨʦʜʘ ʂʘʣʫʛʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʤʝʶʪʩʷ ʧʦʯʪʠ ʚʩʝ ʚʠʜʳ ʜʝʬʦʨʤʘʮʠʡ 

ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ: ʫʚʝʣʠʯʝʥʠʝ ʜʣʠʥʳ ʢʣʶʚʘ 
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(ʂʦʙʣʠʢ ʠ ʜʨ., 2020), ʍ-ʦʙʨʘʟʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʨʠʢʫʩʘ, ʚʳʧʨʷʤʣʝʥʠʝ 

ʢʨʠʚʠʟʥʳ ʢʦʥʯʠʢʘ ʥʘʜʢʣʶʚʴʷ, ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʢʣʶʚ ʥʘ ʢʦʥʯʠʢʝ 

ʧʝʨʝʩʪʘʝʪ ʧʣʦʪʥʦ ʩʤʳʢʘʪʴʩʷ ʠ ʧʦʷʚʣʷʶʪʩʷ ʨʘʟʥʦʛʦ ʨʦʜʘ ʨʘʩʭʦʞʜʝʥʠʷ 

ʥʘʜʢʣʶʚʴʷ ʠ ʧʦʜʢʣʶʚʴʷ, ʦʙʣʦʤʘʥʥʳʝ ʢʦʥʯʠʢʠ, ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʝ 

ʥʘʜʢʣʶʚʴʷ, ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʠʩʢʨʠʚʣʝʥʠʝ ʚʣʝʚʦ ʠʣʠ ʚʧʨʘʚʦ, ʥʝ 

ʩʤʳʢʘʥʠʝ ʥʘʜʢʣʶʚʴʷ ʠ ʧʦʜʢʣʶʚʴʷ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ, ʧʦʪʝʨʷ ʦʢʨʘʩʢʠ 

ʧʝʨʘ, ʨʳʭʣʦʩʪʴ ʠ ʣʦʤʢʦʩʪʴ ʧʝʨʘ, ʧʝʨʝʨʦʩʰʠʝ ʢʦʛʪʠ, ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʝ 

ʯʝʰʫʡʢʠ ʣʘʧ. 

ʅʘ ʧʨʦʪʷʞʝʥʠʝ ʪʝʧʣʦʛʦ ʧʝʨʠʦʜʘ ʛʦʜʘ ʧʪʠʮʳ ʩ ʜʝʬʝʢʪʘʤʠ ʢʣʶʚʘ 

ʧʨʠʦʙʨʝʪʘʶʪ ʘʜʘʧʪʠʚʥʳʝ ʨʝʘʢʮʠʠ ʧʦ ʧʦʚʦʜʫ ʜʦʙʳʚʘʥʠʷ ʢʦʨʤʘ. ʇʪʠʮʳ 

ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʦʢʨʘʩʢʠ ʧʝʨʘ, ʘʣʦʧʝʮʠʝʡ ʠ ʩ ʠʩʢʨʠʚʣʝʥʠʷʤʠ ʧʘʣʴʮʝʚ 

ʥʦʛ, ʩ ʫʜʣʠʥʝʥʠʷʤʠ ʢʦʛʪʝʡ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʠʤʝʶʪ ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʞʠʟʥʠ, ʥʦ ʛʠʙʥʫʪ ʨʝʞʝ. ʆʥʠ ʧʨʠʦʙʨʝʪʘʶʪ ʩʚʦʝʦʙʨʘʟʥʳʡ ʩʧʦʩʦʙ 

ʙʠʧʝʜʘʣʴʥʦʡ ʣʦʢʦʤʦʮʠʠ ï ʥʝʯʪʦ ʩʨʝʜʥʝʝ ʤʝʞʜʫ ʭʦʞʜʝʥʠʝʤ ʠ 

ʧʨʳʞʢʘʤʠ. ɺ ʦʩʪʘʣʴʥʦʤ ʙʦʣʴʥʳʝ ʧʪʠʮʳ ʦʪʣʠʯʠʡ ʚ ʧʦʚʝʜʝʥʠʠ ʥʝ 

ʠʤʝʶʪ. 
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ʇʨʦʚʝʜʝʥʘ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʥʘ ʩʠʙʠʨʩʢʦʤ ʫʯʘʩʪʢʝ 

ʊʨʘʥʩʩʠʙʠʨʩʢʦʡ ʤʘʛʠʩʪʨʘʣʠ (ʊʉʄ) ʤʝʞʜʫ ʛʦʨʦʜʘʤʠ ʅʦʚʦʩʠʙʠʨʩʢ ʠ 

ʂʨʘʩʥʦʷʨʩʢ. ʀʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʜʚʫʭ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʙʠʦʤʘʭ: ʊʦʙʦʣʦ-ʇʨʠʦʙʩʢʦʤ ʣʝʩʦʩʪʝʧʥʦʤ ʠ ɹʦʨʝʘʣʴʥʦʤ ɸʥʛʘʨʩʢʦʤ 

ʧʦʜʪʘʝʞʥʦʤ. ʀʟʫʯʝʥ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ 10-ʪʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ 

ʩʪʘʥʮʠʡ ʠ ʫʯʘʩʪʢʦʚ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʥʘ ʧʝʨʝʛʦʥʘʭ: 4 ï ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ 6 ï ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ. ʅʘ 

ʠʟʫʯʝʥʥʦʤ ʫʯʘʩʪʢʝ ʊʉʄ ʚʳʷʚʣʝʥʦ 209 ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ: 19 

ʜʨʝʚʝʩʥʳʭ, 107 ʧʦʣʠʢʘʨʧʠʯʝʩʢʠʭ ʠ 83 ʚʠʜʘ ʤʦʥʦʢʘʨʧʠʯʝʩʢʠʭ ʪʨʘʚʷʥʠʩʪʳʭ 

ʨʘʩʪʝʥʠʡ. ɺ ɹʦʨʝʘʣʴʥʦʤ ɸʥʛʘʨʩʢʦʤ ʧʦʜʪʘʝʞʥʦʤ ʙʠʦʤʝ ʦʪʤʝʯʝʥʦ 154 ʚʠʜʘ, 

ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ (73,7%), ʘ ʚ ʊʦʙʦʣʦ-ʇʨʠʦʙʩʢʦʤ ʣʝʩʦʩʪʝʧʥʦʤ ï 150 (71,8%) 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʱʝʛʦ ʯʠʩʣʘ ʚʠʜʦʚ, ʚʳʷʚʣʝʥʥʳʭ ʚ ʦʙʦʠʭ ʙʠʦʤʘʭ. ʅʘʠʙʦʣʝʝ 

ʚʳʩʦʢʦʝ ʩʭʦʜʩʪʚʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʉ̡ ʝʨʝʥʩʝʥʘ ʦʪʤʝʯʝʥʦ ʤʝʞʜʫ ʬʣʦʨʦʡ 

ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ʢ ʞ.-ʜ. ʦʪʢʦʩʘʤ ʊʦʙʦʣʦ-ʇʨʠʦʙʩʢʦʛʦ 

ʣʝʩʦʩʪʝʧʥʦʛʦ ʙʠʦʤʘ ʠ ʬʣʦʨʦʡ ʦʩʪʘʣʴʥʳʭ ʵʢʦʪʦʧʦʚ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ 

ɹʦʨʝʘʣʴʥʦʛʦ ɸʥʛʘʨʩʢʦʛʦ ʧʦʜʪʘʝʞʥʦʛʦ ʙʠʦʤʘ, ʢʨʦʤʝ ʬʣʦʨʳ ʜʨʝʥʘʞʥʳʭ 

ʢʘʥʘʚ. ɺʳʷʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʭʦʜʩʪʚʦ ʤʝʞʜʫ ʬʣʦʨʘʤʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ 

ʦʙʦʠʭ ʙʠʦʤʦʚ. ʉʘʤʦʝ ʥʠʟʢʦʝ ʩʭʦʜʩʪʚʦ ʚ ʧʨʝʜʝʣʘʭ ʊʉʄ ʦʪʤʝʯʝʥʦ ʜʣʷ ʬʣʦʨ 

ʜʨʝʥʘʞʥʳʭ ʢʘʥʘʚ ɹʦʨʝʘʣʴʥʦʛʦ ɸʥʛʘʨʩʢʦʛʦ ʧʦʜʪʘʝʞʥʦʛʦ ʙʠʦʤʘ ʩ ʦʪʢʦʩʘʤʠ 

ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ, ʧʦʣʦʩʦʡ ʦʪʯʫʞʜʝʥʠʷ ʠ ʢʘʥʘʚʘʤʠ ʊʦʙʦʣʦ-ʇʨʠʦʙʩʢʦʛʦ 

ʣʝʩʦʩʪʝʧʥʦʛʦ ʙʠʦʤʘ (ʧʦ 13,0%). ʏʫʞʝʨʦʜʥʳʤʠ ʷʚʣʷʶʪʩʷ 56 ʚʠʜʦʚ (27,0% 

ʦʪ ʦʙʱʝʛʦ ʩʧʠʩʢʘ ʚʠʜʦʚ). ʂ ʠʥʚʘʟʠʦʥʥʳʤ ʦʪʥʝʩʝʥʦ 22 ʪʘʢʩʦʥʘ, ʜʝʚʷʪʴ ʠʟ 

ʢʦʪʦʨʳʭ ʚʭʦʜʠʪ ʚ ʊʦʧ-100 ʩʘʤʳʭ ʦʧʘʩʥʳʭ ʠʥʚʘʟʠʦʥʥʳʭ ʚʠʜʦʚ ʈʦʩʩʠʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʊʨʘʥʩʩʠʙʠʨʩʢʘʷ ʤʘʛʠʩʪʨʘʣʴ, ʝʩʪʝʩʪʚʝʥʥʳʝ ʙʠʦʤʳ, 

ʬʣʦʨʘ, ʩʠʙʠʨʩʢʠʡ ʫʯʘʩʪʦʢ, ʠʥʚʘʟʠʦʥʥʳʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ. 
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ɺʚʝʜʝʥʠʝ. ɺʝʜʫʱʝʡ ʪʝʥʜʝʥʮʠʝʡ ʛʣʦʙʘʣʠʟʘʮʠʠ ʤʠʨʦʚʳʭ ʨʳʥʢʦʚ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʪʦʨʛʦʚʳʭ ʩʚʷʟʝʡ, ʧʨʠʚʦʜʷʱʘʷ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ 

ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʳʭ ʠʥʪʝʨʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʤʠʛʨʘʮʠʡ ʯʫʞʝʨʦʜʥʳʭ 

ʦʨʛʘʥʠʟʤʦʚ (Jehlik, 1998; ʊʦʭʪʘʨʴ, ɻʨʦʰʝʥʢʦ, 2008; Richardson, Pyġek, 

2008).  

ʇʝʨʝʥʦʩ ʨʘʩʪʝʥʠʡ ʩ ʛʨʫʟʘʤʠ ʧʦ ʞʝʣʝʟʥʳʤ ʜʦʨʦʛʘʤ ʦʢʘʟʳʚʘʝʪ 

ʥʘʠʙʦʣʝʝ ʩʝʨʴʝʟʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʨʫʢʪʫʨ ʤʝʩʪʥʳʭ 

ʵʢʦʩʠʩʪʝʤ (Burda, Tokhtar, 1992; ʊʦʭʪʘʨʴ, 1993; Galera et al., 2014). ʉ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ ʧʨʠʚʦʜʠʪ ʢ 

ʬʨʘʛʤʝʥʪʘʮʠʠ ʠ ʥʝʢʦʪʦʨʦʡ ʠʟʦʣʷʮʠʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ 

ʧʦʣʫʝʩʪʝʩʪʚʝʥʥʳʭ ʙʠʦʪʦʧʦʚ (Gontier et al., 2006), ʘ ʩ ʜʨʫʛʦʡ ï 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʝʦʜʦʣʝʥʠʶ ʧʨʠʨʦʜʥʳʭ ʧʨʝʛʨʘʜ ʚʠʜʘʤʠ, ʢʦʪʦʨʳʝ ʚ 

ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʨʘʩʪʘʶʪ ʠʟʦʣʠʨʦʚʘʥʥʦ (ʉʝʥʘʪʦʨ ʠ ʜʨ., 2016).  

ʀʟʫʯʝʥʠʝ ʬʣʦʨʳ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʧʦʟʚʦʣʷʝʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʨʝʤʝʥʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʧʦʷʚʣʝʥʠʷ ʯʫʞʝʨʦʜʥʳʭ 

ʚʠʜʦʚ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʬʣʦʨ, ʘ ʪʘʢʞʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʣʝʜʠʪʴ ʧʫʪʠ 

ʠʥʪʝʥʩʠʚʥʦʡ ʤʠʛʨʘʮʠʠ ʨʘʩʪʝʥʠʡ ʠ ʫʩʪʘʥʦʚʠʪʴ ʦʩʥʦʚʥʳʝ ʦʯʘʛʠ ʟʘʥʦʩʘ 

ʨʘʩʪʝʥʠʡ, ʚʢʣʶʯʘʷ ʢʘʨʘʥʪʠʥʥʳʝ ʚʠʜʳ, ʯʪʦ ʠʤʝʝʪ ʙʦʣʴʰʦʝ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ.  

ʇʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʚ 

ʤʠʨʝ, ʤʦʛʫʪ ʙʳʪʴ ʨʝʰʝʥʳ ʪʦʣʴʢʦ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ 

(ɺʠʥʦʛʨʘʜʦʚʘ ʠ ʜʨ., 2010; Bellard et al., 2016; Maxwell et al., 2016). 

ʇʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʨʘʩʩʝʣʝʥʠʷ ʨʘʩʪʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ 

ʫʩʣʦʚʠʝʤ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʥʚʘʟʠʡ (ɺʠʥʦʛʨʘʜʦʚʘ 

ʠ ʜʨ., 2010; 2020; ʊʦʭʪʘʨʴ, ʂʫʨʩʢʦʡ, 2019). 

ʂʨʫʧʥʝʡʰʘʷ ʚ ʤʠʨʝ ʧʦ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʊʨʘʥʩʩʠʙʠʨʩʢʘʷ 

ʤʘʛʠʩʪʨʘʣʴ (ʊʉʄ) ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘʤʠ ʢʘʢ ʫʥʠʢʘʣʴʥʳʡ ʦʙʲʝʢʪ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʩʦʝʜʠʥʷʝʪ ɽʚʨʦʧʫ ʠ ɸʟʠʶ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʘʥʦʩʫ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʚ ʨʘʟʣʠʯʥʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʠ 

ʦʙʤʝʥʫ ʜʠʘʩʧʦʨ ʨʘʩʪʝʥʠʡ ʤʝʞʜʫ ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ 

ʪʝʨʨʠʪʦʨʠʷʤʠ. ɼʣʠʥʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʧʫʪʝʡ ʊʉʄ ʩʦʩʪʘʚʣʷʝʪ ʧʦ 

ʛʣʘʚʥʦʤʫ ʧʘʩʩʘʞʠʨʩʢʦʤʫ ʭʦʜʫ (ʦʪ ʄʦʩʢʚʳ ʜʦ ɺʣʘʜʠʚʦʩʪʦʢʘ) ʙʦʣʝʝ 

9000 ʢʠʣʦʤʝʪʨʦʚ. ʇʦʵʪʦʤʫ ʧʦʥʷʪʥʦ, ʢʘʢʦʝ ʚʣʠʷʥʠʝ ʦʥʘ ʠʤʝʝʪ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʬʣʦʨ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ɾʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʫʪʠ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʦʪʷʞʝʥʠʝ ʠ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʷʭ. ʆʜʥʘʢʦ ʚ ʩʠʣʫ ʩʭʦʜʩʪʚʘ ʨʝʣʴʝʬʘ, ʩʪʨʫʢʪʫʨʳ ʥʘʩʳʧʝʡ ʠ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʠʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ, ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ 

ʤʝʞʨʝʣʴʩʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʘʣʠʯʠʷ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʭʠʤʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ, ʠ ʧʝʨʝʚʦʟʠʤʳʭ ʛʨʫʟʦʚ ʟʜʝʩʴ ʚʦʟʥʠʢʘʝʪ ʩʚʦʝʦʙʨʘʟʥʳʡ 

ʧʦʩʪʦʷʥʥʳʡ ʦʨʦʛʨʘʬʠʯʝʩʢʠʡ, ʩʚʝʪʦʚʦʡ, ʵʜʘʬʠʯʝʩʢʠʡ, ʪʝʤʧʝʨʘʪʫʨʥʳʡ, 
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ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʩʧʝʮʠʬʠʯʥʳʡ ʵʢʦʪʦʧ 

ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ (ʊʦʭʪʘʨʴ, 1993). 

ʎʝʣʴ ʁʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʯʫʞʝʨʦʜʥʳʭ 

ʠ ʘʙʦʨʠʛʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʬʣʦʨʳ ʩʠʙʠʨʩʢʦʛʦ ʫʯʘʩʪʢʘ ʊʉʄ ʚ ʧʨʝʜʝʣʘʭ 

ɹʦʨʝʘʣʴʥʦʛʦ ɸʥʛʘʨʩʢʦʛʦ ʧʦʜʪʘʝʞʥʦʛʦ ʠ ʊʦʙʦʣʦ-ʇʨʠʦʙʩʢʦʛʦ 

ʣʝʩʦʩʪʝʧʥʦʛʦ ʙʠʦʤʦʚ ʠ ʠʭ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ. 

ʄʝʪʦʜʠʢʘ. ʌʣʦʨʠʩʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʥʘ 

ʩʠʙʠʨʩʢʦʤ ʫʯʘʩʪʢʝ ʊʉʄ ʤʝʞʜʫ ʛʦʨʦʜʘʤʠ ʅʦʚʦʩʠʙʠʨʩʢ ʠ ʂʨʘʩʥʦʷʨʩʢ 

(ʨʠʩ. 1).  

 
ʈʠʩ. 1. ʌʨʘʛʤʝʥʪ ʢʘʨʪʳ ʩ ʠʟʫʯʝʥʥʳʤ ʫʯʘʩʪʢʦʤ ʊʨʘʥʩʩʠʙʠʨʩʢʦʡ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʤʘʛʠʩʪʨʘʣʠ: 
              ï ʊʨʘʥʩʩʠʙʠʨʩʢʘʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʤʘʛʠʩʪʨʘʣʴ 

1 ï ʊʦʙʦʣʦ-ʇʨʠʦʙʩʢʠʡ ʣʝʩʦʩʪʝʧʥʦʡ ʙʠʦʤ;  

2 ï ɹʦʨʝʘʣʴʥʳʡ ɸʥʛʘʨʩʢʠʡ ʧʦʜʪʘʝʞʥʳʡ ʙʠʦʤ 

 

 

ʀʟʫʯʝʥʘ ʬʣʦʨʘ 10 ʩʪʘʥʮʠʡ: 4 ï ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ʠ 6 ï ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ (ʪʘʙʣ. 1). ʅʘ ʢʘʞʜʦʡ 

ʩʪʘʥʮʠʠ ʠ ʥʘ ʫʯʘʩʪʢʘʭ ʚ ʥʝʢʦʪʦʨʦʤ ʦʪʜʘʣʝʥʠʠ ʦʪ ʩʪʘʥʮʠʡ ʟʘʢʣʘʜʳʚʘʣʠ 

ʥʝʩʢʦʣʴʢʦ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʦʢ ʨʘʟʤʝʨʦʤ 100 ʤĮ ʚ ʯʝʪʳʨʝʭ ʨʘʟʣʠʯʥʳʭ 

ʵʢʦʪʦʧʘʭ ʧʦ ʧʦʧʝʨʝʯʥʦʤʫ ʧʨʦʬʠʣʶ ʥʘʩʳʧʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ: ʥʘ 

ʨʝʣʴʩʘʭ, ʦʪʢʦʩʘʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʫʪʝʡ, ʚ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʠʤ 

ʪʝʨʨʠʪʦʨʠʷʭ ʠ ʜʨʝʥʘʞʥʳʭ ʢʘʥʘʚʘʭ. ɺʩʝʛʦ ʚʳʧʦʣʥʝʥʦ 53 

ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʷ. 
ʊʘʙʣʠʮʘ 1  

ʇʝʨʝʯʝʥʴ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʩʪʘʥʮʠʡ ʥʘ ʚʦʩʪʦʯʥʦʩʠʙʠʨʩʢʦʤ ʫʯʘʩʪʢʝ 

ʊʨʘʥʩʩʠʙʠʨʩʢʦʡ ʤʘʛʠʩʪʨʘʣʠ 

 

ʅʘʟʚʘʥʠʝ 

ʙʠʦʤʘ 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ 

ʨʝʛʠʦʥ, 

ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ 

ɾʝʣʝʟʥʦʜʦʨʦʞʥʘʷ 

ʩʪʘʥʮʠʷ 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʢʦʦʨʜʠʥʘʪʳ 

ʊʦʙʦʣʦ-

ʇʨʠʦʙʩʢʠʡ 

ʣʝʩʦʩʪʝʧʥʦʡ 

ʅʦʚʦʩʠʙʠʨʩʢʘʷ 

ʦʙʣʘʩʪʴ 

ʆʙʴ 
N 54Ü59'32,3'' 

E 82Ü43'33,9'' 

ʇʨʘʚʘʷ ʆʙʴ 
N 55Ü01'09,1'' 

E 82Ü55'16,6'' 
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ʅʘʟʚʘʥʠʝ 

ʙʠʦʤʘ 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ 

ʨʝʛʠʦʥ, 

ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ 

ɾʝʣʝʟʥʦʜʦʨʦʞʥʘʷ 

ʩʪʘʥʮʠʷ 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʢʦʦʨʜʠʥʘʪʳ 

ʅʦʚʦʩʠʙʠʨʩʢ-

ɻʣʘʚʥʳʡ 

N 55Ü02'08,0'' 

E 82Ü53'39,6'' 

ʀʥ-̫ɺʦʩʪʦʯʥʘʷ 
N 55Ü06'39,7'' 

E 83Ü0'16,1'' 

ɹʦʨʝʘʣʴʥʳʡ 

ɸʥʛʘʨʩʢʠʡ 

ʧʦʜʪʘʝʞʥʳʡ 

ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ 

ʉʥʝʞʥʠʮʘ 
N 56Ü05'21,8'' 

E 92Ü24'14,8'' 

ʈʷʙʠʥʠʥʦ 
N 56Ü04'16,8'' 

E 92Ü28'25,6'' 

ʄʠʥʠʥʦ 
N 56Ü03'04,3'' 

E 92Ü31'47,5'' 

ʇʫʛʘʯʝʚʦ 
N 56Ü02'49,5'' 

E 92Ü34'33,1'' 

ɹʘʟʘʠʭʘ 
N 56Ü01'19,8'' 

E 93Ü03'55,3'' 

ɿʳʢʦʚʦ 
N 55Ü57'16,8'' 

E 93Ü09'31,3'' 

 

ɼʣʷ ʦʮʝʥʢʠ ʩʭʦʜʩʪʚʘ ʬʣʦʨ ʥʘ ʫʯʘʩʪʢʘʭ ʊʉʄ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʧʨʝʜʝʣʘʭ ʨʘʟʥʳʭ ʙʠʦʤʦʚ, ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʉʲʝʨʝʥʩʝʥʘ. 

ʆʪʥʝʩʝʥʠʝ ʚʠʜʘ ʢ ʘʙʦʨʠʛʝʥʥʳʤ ʠʣʠ ʯʫʞʝʨʦʜʥʳʤ ʨʘʩʪʝʥʠʷʤ 

ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʜʘʥʥʳʤ çʂʦʥʩʧʝʢʪʘ ʬʣʦʨʳ ʘʟʠʘʪʩʢʦʡ ʈʦʩʩʠʠè (2012), 

ʘ ʢ ʠʥʚʘʟʠʦʥʥʳʤ ï ʩʦʛʣʘʩʥʦ çʏʝʨʥʦʡ ʢʥʠʛʠ ʬʣʦʨʳ ʉʠʙʠʨʠè (2016). 

ʅʘʟʚʘʥʠʷ ʚʠʜʦʚ ʧʨʠʚʝʜʝʥʳ ʩʦʛʣʘʩʥʦ IPNI (www.ipni.org/). 

ʉʦʛʣʘʩʥʦ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ɸʟʠʘʪʩʢʦʡ ʈʦʩʩʠʠ (ʄʘʣʳʰʝʚ ʠ ʜʨ., 

2000), ʠʟʫʯʝʥʥʳʡ ʫʯʘʩʪʦʢ ʊʉʄ ʦʪʥʦʩʠʪʩʷ ʢ ɿʘʧʘʜʥʦʩʠʙʠʨʩʢʦʡ 

ʛʝʤʠʙʦʨʝʘʣʴʥʦʡ ʠ ɹʘʡʢʘʣʴʩʢʦʡ ʙʦʨʝʘʣʴʥʦʡ ʧʨʦʚʠʥʮʠʷʤ (ʂʦʥʩʧʝʢʪé, 

2012). ʉʦʛʣʘʩʥʦ ʢʘʨʪʝ ʙʠʦʤʦʚ ʈʦʩʩʠʠ (2018), ʵʪʘ ʪʝʨʨʠʪʦʨʠʷ 

ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʨʝʜʝʣʘʭ ʜʚʫʭ ʙʠʦʤʦʚ: ʊʦʙʦʣʦ-ʇʨʠʦʙʩʢʦʤ ʣʝʩʦʩʪʝʧʥʦʤ 

(ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣ.) ʠ ɹʦʨʝʘʣʴʥʦʤ ɸʥʛʘʨʩʢʦʤ ʧʦʜʪʘʝʞʥʦʤ 

(ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠ ̫ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʥʘʤʠ ʥʘ 53 ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʢʘʭ ʦʪʤʝʯʝʥʦ 209 ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ 

ʨʘʩʪʝʥʠʡ: 19 ʜʨʝʚʝʩʥʳʭ, 107 ʪʨʘʚʷʥʠʩʪʳʭ ʧʦʣʠʢʘʨʧʠʢʦʚ ʠ 83 ʚʠʜʘ 

ʪʨʘʚʷʥʠʩʪʳʭ ʤʦʥʦʢʘʨʧʠʢʦʚ (ʦʜʥʦʣʝʪʥʠʢʠ ʠ ʜʚʫʣʝʪʥʠʢʠ) (ʪʘʙʣ. 2). 

ɺʧʝʨʚʳʝ ʜʣʷ ʬʣʦʨʳ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪʤʝʯʝʥʦ 3 ʚʠʜʘ: 

Oenothera fallax Renner (ʥʦʚʳʡ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʉʠʙʠʨʠ ʚʠʜ), 

Carthamus tinctorius L. ʠ Fraxinus pennsylvanica Marshall. 
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ʊʘʙʣʠʮʘ 2  

ɺʠʜʳ ʨʘʩʪʝʥʠʡ, ʦʪʤʝʯʝʥʥʳʝ ʚ ʨʘʟʣʠʯʥʳʭ ʵʢʦʪʦʧʘʭ ʥʘ ʫʯʘʩʪʢʝ 

ʊʨʘʥʩʩʠʙʠʨʩʢʦʡ ʤʘʛʠʩʪʨʘʣʠ, ʧʨʦʣʝʛʘʶʱʝʤ ʚ ʧʨʝʜʝʣʘʭ ʜʚʫʭ ʙʠʦʤʦʚ  

 

ɹʠʦʤ 
ʊʦʙʦʣʦ-ʇʨʠʦʙʩʢʠʡ 

ʣʝʩʦʩʪʝʧʥʦʡ 

ɹʦʨʝʘʣʴʥʳʡ 

ɸʥʛʘʨʩʢʠʡ 

ʧʦʜʪʘʝʞʥʳʡ 

ʕʢʦʪʦʧ 

ɾ
.-
ʜ
. ʧ
ʦ
ʣ
ʦ
ʪ
ʥ
ʦ

 

ʆ
ʪ
ʢ
ʦ
ʩ

 

ʇ
ʦ
ʣ
ʦ
ʩ
ʘ

 
ʦ
ʪ
ʯ
ʫ
ʞ
ʜ
ʝ
ʥ
ʠ
ʷ

 

ʂ
ʘ
ʥ
ʘ
ʚ
ʘ

 

ɾ
.-
ʜ
. ʧ
ʦ
ʣ
ʦ
ʪ
ʥ
ʦ

 

ʆ
ʪ
ʢ
ʦ
ʩ

 

ʇ
ʦ
ʣ
ʦ
ʩ
ʘ

 
ʦ
ʪ
ʯ
ʫ
ʞ
ʜ
ʝ
ʥ
ʠ
ʷ

 

ʂ
ʘ
ʥ
ʘ
ʚ
ʘ

 

ɼʨʝʚʝʩʥʳʝ ʨʘʩʪʝʥʠʷ 

#*Acer negundo + + + + + + + + 

Betula pendula   +  + + +  

B. pubescens +    +    

Hyppophay rhamnoides       +  

Sambucus racemosa +  +    +  

Caragana arborescens       +  

Larix sibirica       +  

Picea obovata     +    

Pinus sylvestris     + + +  

#Microcerasus tomentosa      +   

Padus avium      + +  

#*Rosa rugosa       +  

Rubus caesius       +  

R. idaeus      +   

Sorbaria sorbifolia +        

Populus nigra +     +   

Salix alba     +    

S. caprea    +  + +  

#Ulmus pumila   +   + +  

ɺʩʝʛʦ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ: 5 1 4 2 6 9 12 1 

ʇʦʣʠʢʘʨʧʠʯʝʩʢʠʝ ʪʨʘʚʳ 

Asparagus officinalis     +    

Equisetum arvense +   + +    

E. pratense   +    +  

Alopecurus arundinaceus +        

Agropyron cristatum  +       

Agrostis gigantea     +    

Bromopsis inermis  + +  + + +  

Calamagrostis epigeios      +   

Dactylis glomerata + + + +  + +  

Elymus sibiricus     +  +  
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Elytrigia repens   +  +  +  

Festuca rubra  +       

#*Hordeum jubatum + + +  + + +  

#Lolium perenne    +     

Phleum pratense   +    +  

Phragmites australis    +   +  

Poa angustifolia  + +  + + + + 

#P. compressa     + + +  

P. trivialis      +   

Puccinellia distans + +   + +  + 

Typha latifolia    +     

Pimpinella saxifraga   +   + +  

Achillea asiatica + + +  + +   

A. millefolium  + +  + + +  

A. nobilis  +       

Artemisia absinthium + + + +  +   

A. campestris     +    

A. dracunculus      + +  

A. vulgaris + + + + + + +  

Centaurea scabiosa +  +   + +  

Cichorium intybus  + +      

Cirsium setosum + + + + + + + + 

Inula helenium +        

Lactuca sibirica  +   + + +  

L. tatarica  +       

Leontodon autumnalis + +   + + + + 

Leucanthemum vulgare ssp. 

ircutianum 
  + + +    

Picris dahurica       +  

Pilosella novosibirskensis + + +      

#*Solidago canadensis    +     

Sonchus arvensis + + + + + +  + 

Tanacetum vulgare  +     +  

Taraxacum officinale + + + + + + +  

Tussilago farfara + + + + +    

Lithospermum officinale      + +  

Nonea pulla + +  +     

#Armoracia rusticana    +     

Barbarea stricta   +      

Campanula rapunculoides  +       

Humulus lupulus    +     

Cerastium pauciflorum     + +   

Gypsophyla perfoliata  +       

Lychnis fulgens       +  

Silene pratensis + +  +  + +  
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S. vulgaris  + + + +  +  

Stellaria graminea + + + + +  +  

Convolvulus arvensis + + + + + + +  

Sedum acre   +      

Euphorbia virgata  +       

Lathyrus tuberosus       +  

Medicago falcata   +      

#M. sativa + + +   +   

#M. Ĭ varia  + +  + +   

Onobrychis arenaria  +       

Trifolium pratense   +   + +  

T. repens +  +   + +  

Vicia amoena + + + +  + +  

V. cracca   + +  + +  

Gentiana macrophylla       +  

Geranium pratense       +  

Hypericum perforatum   +      

Dracocephalum nutans  +    + +  

Glechoma hederacea   + +  +   

Lamium album      +   

Leonurus glaucescens      + +  

#L. villosus  +  +     

Phlomis tuberosa       +  

Stachys palustris   +      

#Alcea rosea   +      

Chamaenerion angustifolium  +    + +  

Epilobium hirsutum  +       

Paeonia anomala       +  

Chelidonium majus + +  + + + +  

Plantago major  + +  + + +  

P. media   +      

P. urvillei  +       

Polygala hybrida       +  

Rumex acetosella +   +     

R. confertus + +       

R. crispus +  +   +   

Ranunculus acris   + +     

Alchemilla barbulata       +  

Fragaria viridis      + +  

Geum aleppicum   +   + +  

Potentilla anserina  +       

P. arenosa       +  

P. argentea  + +  + + + + 

P. chrysantha      +   

#P. intermedia  + +  +    
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Sanguisorba officinalis       +  

Galium boreale   + + +  +  

G. verum   + +     

Linaria vulgaris + + + + + + +  

Urtica cannabina  +  + + + +  

U. dioica + + + + + + +  

U. dioica ssp. angustifolia    +  + +  

#Valeriana officinalis    +  +   

ɺʩʝʛʦ ʧʦʣʠʢʘʨʧʠʯʝʩʢʠʭ 

ʪʨʘʚ: 
29 48 47 34 34 47 53 6 

ʄʦʥʦʢʘʨʧʠʯʝʩʢʠʝ ʪʨʘʚʳ 

#Avena fatua +    +    

#Echinochloa crus-galli  +       

Poa annua +  +      

Setaria pumila  + +  +    

S. viridis +    + + +  

#Triticum aestivum     +    

#Amaranthus albus +        

#A. blitoides + +       

#*A. retroflexus + + + + + + + + 

Carum carvi       +  

#Daucus carota      +   

Heracleum dissectum     + + +  

#Pastinaca sativa + + + + + + +  

Arctium lappa + + + +  + + + 

A. tomentosum  + +  +    

Artemisia annua      +   

A. sieversiana +     +   

#Carduus acanthoides + + +      

C. crispus      + +  

C. nutans +        

#Carthamus tinctorius  +       

Cirsium vulgare   +      

Crepis tectorum + +   +    

#*Erigeron canadensis + + + + + + + + 

#Helianthus annuus     +    

#Lactuca serriola + + +  + +   

#Matricaria discoidea + +  + + +   

Picris hieracioides   + + + + +  

Senecio dubitalis     + +   

#S. viscosus +        

#S. vulgaris + + + + +    

#Sonchus oleraceus + + + +     

#Tragopogon dubius  + +  + +   

T. orientalis  +       
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#Tripleurospermum inodorum + + + + + +   

#*Impatiens glandulifera    +     

Cynoglossum officinale     +    

Lappula squarrosa + + + + + + +  

Myosotis arvensis  +       

Arabis pendula      +   

Berteroa incana  + + + + + +  

#Brassica napus + + +  + + + + 

Bunias orientalis  + +      

#Capsella bursa-pastoris + + + + +    

#Descurainia sophia      +   

#Erucastrum gallicum     + +   

Isatis tinctoria     + +   

#Lepidium densiflorum + + +  + + +  

Sisymbrium loeselii   + +  + +  

#S. officinale  +    +   

#Thlaspi arvense     + + +  

Campanula sibirica      +   

#Cannabis sativa      +   

#Arenaria serpyllifolia +        

#Atriplex sagittata  +  +  +   

A. tatarica  +       

Chenopodium album + + +  + + +  

Ch. glaucum   +  + +   

Kochia scoparia +  + + + +  + 

Salsola tragus  +       

#Commelina communis  +       

#*Echinocystis lobata       +  

Scabiosa ochroleuca      +   

#Glycine max     +    

Medicago lupulina + +    + +  

Melilotus albus   +  + + +  

#M. officinalis  + +  + + +  

#Erodium cicutarium     +    

Geranium sibiricum + + + + + + + + 

Galeopsis bifida +    +  +  

#Linum usitatissimum     +    

#*Epilobium adenocaulon +    + +   

#E. pseudorubescens +        

Plantago depressa     + + +  

#Fagopyrum esculentum + +   +    

#Fallopia convolvulus + + +    +  

Persicaria lapathifolia  + +  +    

Polygonum aviculare + + +  + +   

P. supina ssp. paradoxa + + +  + + +  
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#Galium aparine  +       

Rhinanthus angustifolius       +  

Viola arvensis + + +      

V. tricolor    + +    

ɺʩʝʛʦ ʤʦʥʦʢʘʨʧʠʯʝʩʢʠʭ 

ʪʨʘʚ: 
36 41 33 18 44 42 26 6 

ɺʩʝʛʦ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ: 70 90 84 54 84 98 91 13 
ʇʨʠʤʝʯʘʥʠʝ. # ï ʯʫʞʝʨʦʜʥʳʝ, * ï ʠʥʚʘʟʠʦʥʥʳʝ ʚʠʜʳ, ʚʭʦʜʷʱʠʝ ʚ ʊʆʇ-100 

(ɼʛʝʙʫʘʜʟʝ ʠ ʜʨ., 2018). 

  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʟ 

209 ʚʠʜʦʚ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʥʘ ʠʩʩʣʝʜʫʝʤʦʤ ʫʯʘʩʪʢʝ ʊʉʄ, 56 

(27,0%) ʷʚʣʷʶʪʩʷ ʯʫʞʝʨʦʜʥʳʤʠ. ɼʝʚʷʪʴ ʪʘʢʩʦʥʦʚ ʠʟ ʦʪʤʝʯʝʥʥʳʭ ʥʘ 

ʠʟʫʯʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʚʭʦʜʷʪ ʚ ʊʆʇ-100 ʩʘʤʳʭ 

ʦʧʘʩʥʳʭ ʠʥʚʘʟʠʦʥʥʳʭ ʚʠʜʦʚ ʈʦʩʩʠʠ (ɼʛʝʙʫʘʜʟʝ ʠ ʜʨ., 2018). 

ʏʠʩʣʦ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʥʘ ʊʉʄ ʚ ʦʙʦʠʭ ʠʟʫʯʝʥʥʳʭ ʙʠʦʤʘʭ 

ʩʥʠʞʘʝʪʩʷ ʚ ʨʷʜʫ: ʦʪʢʦʩʳ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ Ÿ ʧʨʠʣʝʛʘʶʱʠʝ ʢ ʞ.ʜ 

ʧʦʣʦʪʥʫ ʪʝʨʨʠʪʦʨʠʠ Ÿ ʧʦʣʦʪʥʦ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ Ÿ ʜʨʝʥʘʞʥʳʝ 

ʢʘʥʘʚʳ. ɼʣʷ ʊʦʙʦʣʦ-ʇʨʠʦʙʩʢʦʛʦ ʣʝʩʦʩʪʝʧʥʦʛʦ ʙʠʦʤʘ ʵʪʘ ʩʠʪʫʘʮʠʷ 

ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 90 ʚʠʜʦʚ Ÿ84 ʚʠʜʘ Ÿ70 ʚʠʜʦʚ Ÿ54 

ʚʠʜʘ. ɼʣ ̫ɹʦʨʝʘʣʴʥʦʛʦ ɸʥʛʘʨʩʢʦʛʦ ʧʦʜʪʘʝʞʥʦʛʦ ʙʠʦʤʘ: 98 ʚʠʜʦʚ Ÿ91 

ʚʠʜ Ÿ84 ʚʠʜʘ Ÿ13 ʚʠʜʦʚ. 

ɺ ʊʦʙʦʣʦ-ʇʨʠʦʙʩʢʦʤ ʣʝʩʦʩʪʝʧʥʦʤ ʙʠʦʤʝ ʘʙʦʨʠʛʝʥʥʳʝ ʚʠʜʳ 

ʧʨʝʦʙʣʘʜʘʶʪ ʚ ʛʨʫʧʧʘʭ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʧʦʣʠʢʘʨʧʠʯʝʩʢʠʭ ʪʨʘʚ. 

ɼʦʣʷ ʜʨʝʚʝʩʥʳʭ ʚʠʜʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 50% ʚ ʜʨʝʥʘʞʥʳʭ ʢʘʥʘʚʘʭ ʠ ʥʘ 

ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʞ.-ʜ. ʦʪʢʦʩʘʤ ʪʝʨʨʠʪʦʨʠʷʭ ʜʦ 80,0% ʥʘ ʧʦʣʦʪʥʝ 

ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ. ɺ ʛʨʫʧʧʝ ʧʦʣʠʢʘʨʧʠʯʝʩʢʠʭ ʪʨʘʚ ʜʦʣʷ ʘʙʦʨʠʛʝʥʥʳʭ 

ʚʠʜʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 83,5% ʚ ʜʨʝʥʘʞʥʳʭ ʢʘʥʘʚʘʭ ʜʦ 93,1% ʥʘ ʧʦʣʦʪʥʝ 

ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ. ʉʨʝʜʠ ʤʦʥʦʢʘʨʧʠʯʝʩʢʠʭ ʪʨʘʚ ʧʨʝʦʙʣʘʜʘʶʪ 

ʯʫʞʝʨʦʜʥʳʝ ʚʠʜʳ, ʜʦʣʷ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 55,5% ʚ ʜʨʝʥʘʞʥʳʭ 

ʢʘʥʘʚʘʭ ʜʦ 58,3% ʥʘ ʧʦʣʦʪʥʝ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ. ʊʦʣʴʢʦ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ, 

ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʞ.-ʜ. ʦʪʢʦʩʘʤ ʪʝʨʨʠʪʦʨʠʷʭ ʧʨʝʦʙʣʘʜʘʶʪ ʘʙʦʨʠʛʝʥʥʳʝ 

ʚʠʜʳ 57,6% (ʪʘʙʣ. 3). 

ɺ ɹʦʨʝʘʣʴʥʦʤ ɸʥʛʘʨʩʢʦʤ ʧʦʜʪʘʝʞʥʦʤ ʙʠʦʤʝ ʘʙʦʨʠʛʝʥʥʳʝ ʚʠʜʳ 

ʧʦʣʫʯʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʵʢʦʪʦʧʦʚ ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʨʦʬʠʣʷ ʊʉʄ. ɼʦʣʷ ʜʨʝʚʝʩʥʳʭ ʚʠʜʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 66,7% ʥʘ ʦʪʢʦʩʘʭ 

ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʜʦ 83,3% ʥʘ ʧʦʣʦʪʥʝ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ. ʅʘ 

ʧʦʣʠʢʘʨʧʠʯʝʩʢʠʝ ʪʨʘʚʳ ʧʨʠʭʦʜʠʪʩʷ ʦʪ 88,2% ʥʘ ʧʦʣʦʪʥʝ ʞʝʣʝʟʥʦʡ 

ʜʦʨʦʛʠ ʜʦ 100,0% ʚ ʜʨʝʥʘʞʥʳʭ ʢʘʥʘʚʘʭ. ɺ ʛʨʫʧʧʝ ʤʦʥʦʢʘʨʧʠʯʝʩʢʠʭ 

ʪʨʘʚ ʥʘ ʘʙʦʨʠʛʝʥʥʳʝ ʚʠʜʳ ʧʨʠʭʦʜʠʪʩʷ ʦʪ 50,0% ʥʘ ʧʦʣʦʪʥʝ ʞʝʣʝʟʥʦʡ 

ʜʦʨʦʛʠ ʠ ʜʨʝʥʘʞʥʳʭ ʢʘʥʘʚʘʭ ʜʦ 65,4% ʥʘ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʞ.-ʜ. 

ʦʪʢʦʩʘʤ ʪʝʨʨʠʪʦʨʠʷʭ (ʪʘʙʣ. 3).  

 



ɺʝʩʪʥʠʢ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ "ɹʠʦʣʦʛʠʷ ʠ ɻ ʢʦʣʦʛʠʷ". 2022. ̄  4 (68) 

 

- 78 - 

ʊʘʙʣʠʮʘ 3 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʩʪʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʚ ʨʘʟʣʠʯʥʳʭ 

ʵʢʦʪʦʧʘʭ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʧʦ ʧʦʧʝʨʝʯʥʦʤʫ ʧʨʦʬʠʣʶ  

ʊʨʘʥʩʩʠʙʠʨʩʢʦʡ ʤʘʛʠʩʪʨʘʣʠ  

 

ʄʝʩʪʦʦʙʠʪʘʥʠʷ ʏʠʩʣʦ ʚʠʜʦʚ ʥʘ ʊʉʄ ʚ ʊʦʙʦʣʦ-ʇʨʠʦʙʩʢʦʤ ʣʝʩʦʩʪʝʧʥʦʤ 

ʙʠʦʤʝ* 

ɼʨʝʚʝʩʥʳʝ ʚʠʜʳ ʊʨʘʚʷʥʠʩʪʳʝ 

ʧʦʣʠʢʘʨʧʠʢʠ 

ʊʨʘʚʷʥʠʩʪʳʝ 

ʤʦʥʦʢʘʨʧʠʢʠ 

ɸ ʏ ɸ ʏ ɸ ʏ 

ɾ.-ʜ. ʧʦʣʦʪʥʦ 4 1 27 2 15 21 

ʆʪʢʦʩ 0 1 43 5 18 23 

ʇʦʣʦʩʘ 

ʦʪʯʫʞʜʝʥʠʷ 

2 2 42 5 19 14 

ʂʘʥʘʚʘ 1 1 29 5 8 10 

 ʏʠʩʣʦ ʚʠʜʦʚ ʥʘ ʊʉʄ ʚ ɹʦʨʝʘʣʴʥʦʤ ɸʥʛʘʨʩʢʦʤ 

ʧʦʜʪʘʝʞʥʦʤ ʙʠʦʤʝ 

 ɸ ʏ ɸ ʏ ɸ ʏ 

ɾ.-ʜ. ʧʦʣʦʪʥʦ 5 1 30 4 22 22 

ʆʪʢʦʩ 6 3 42 5 24 18 

ʇʦʣʦʩʘ 

ʦʪʯʫʞʜʝʥʠʷ 

9 3 51 2 17 9 

ʂʘʥʘʚʘ 0 1 6 0 3 3 
ʇʨʠʤʝʯʘʥʠʝ. ɸ ï ʘʙʦʨʠʛʝʥʥʳʝ, ʏ ï ʯʫʞʝʨʦʜʥʳʝ ʚʠʜʳ, * ï ʫʢʘʟʘʥʦ ʦʙʱʝʝ ʯʠʩʣʦ 

ʚʠʜʦʚ, ʯʘʩʪʴ ʠʭ ʧʨʦʠʟʨʘʩʪʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ; 

**ʘʙʦʨʠʛʝʥʥʳʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ; ***ʯʫʞʝʨʦʜʥʳʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ.   

 

ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʙʠʦʤʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʙʣʠʟʦʩʪʴ ʩʚʦʝʛʦ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ, ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʧʨʠʨʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ 

ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ (ʪʘʙʣ. 4). ʅʘ ʫʯʘʩʪʢʘʭ ʊʉʄ ʚ ɹʦʨʝʘʣʴʥʦʤ 

ɸʥʛʘʨʩʢʦʤ ʧʦʜʪʘʝʞʥʦʤ ʙʠʦʤʝ ʦʪʤʝʯʝʥʦ 154 ʚʠʜʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘ 

ʠʟʫʯʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʚ ʧʨʝʜʝʣʘʭ ʊʦʙʦʣʦ-

ʇʨʠʦʙʩʢʦʛʦ ʣʝʩʦʩʪʝʧʥʦʛʦ ʙʠʦʤʘ ï 150 ʚʠʜʦʚ (ʪʘʙʣ. 4).  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʣʠʰ ɹ 95 ʚʠʜʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ 

ʊʉʄ ʦʙʦʠʭ ʙʠʦʤʦʚ, ʧʨʠʯʝʤ ʪʦʣʴʢʦ 29 ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʯʫʞʝʨʦʜʥʳʤʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʉʲʝʨʝʥʩʝʥʘ (ʪʘʙʣ. 5) ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʦʝ ʩʭʦʜʩʪʚʦ ʤʝʞʜʫ ʬʣʦʨʦʡ ʧʨʠʣʝʛʘʶʱʠʭ 

ʪʝʨʨʠʪʦʨʠʡ ʢ ʞ.-ʜ. ʦʪʢʦʩʘʤ ʊʦʙʦʣʦ-ʇʨʠʦʙʩʢʦʛʦ ʣʝʩʦʩʪʝʧʥʦʛʦ ʙʠʦʤʘ ʠ 

ʬʣʦʨʦʡ ʦʩʪʘʣʴʥʳʭ ʵʢʦʪʦʧʦʚ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ɹʦʨʝʘʣʴʥʦʛʦ ɸʥʛʘʨʩʢʦʛʦ 

ʧʦʜʪʘʝʞʥʦʛʦ ʙʠʦʤʘ, ʢʨʦʤʝ ʬʣʦʨʳ ʜʨʝʥʘʞʥʳʭ ʢʘʥʘʚ. ʆʪʤʝʯʝʥʦ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʭʦʜʩʪʚʦ ʤʝʞʜʫ ʬʣʦʨʘʤʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʦʙʦʠʭ 

ʙʠʦʤʦʚ. ʉʘʤʦʝ ʥʠʟʢʦʝ ʩʭʦʜʩʪʚʦ ʚ ʧʨʝʜʝʣʘʭ ʊʉʄ ʦʪʤʝʯʝʥʦ ʜʣʷ ʬʣʦʨ 

ʜʨʝʥʘʞʥʳʭ ʢʘʥʘʚ ɹʦʨʝʘʣʴʥʦʛʦ ɸʥʛʘʨʩʢʦʛʦ ʧʦʜʪʘʝʞʥʦʛʦ ʙʠʦʤʘ ʩ 
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ʦʪʢʦʩʘʤʠ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ, ʧʦʣʦʩʦʡ ʦʪʯʫʞʜʝʥʠʷ ʠ ʢʘʥʘʚʘʤʠ ʊʦʙʦʣʦ-

ʇʨʠʦʙʩʢʦʛʦ ʣʝʩʦʩʪʝʧʥʦʛʦ ʙʠʦʤʘ (ʧʦ 13,0%) (ʪʘʙʣ. 5). 
ʊʘʙʣʠʮʘ 4  

ʇʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʠʦʤʦʚ,  

ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʠʪ ʊʨʘʥʩʩʠʙʠʨʩʢʘʷ ʤʘʛʠʩʪʨʘʣʴ 

 
ɹʠʦʤ ʊʦʙʦʣʦ-

ʇʨʠʦʙʩʢʠʡ 

ʣʝʩʦʩʪʝʧʥʦʡ 

ɹʦʨʝʘʣʴʥʳʡ 

ɸʥʛʘʨʩʢʠʡ 

ʧʦʜʪʘʝʞʥʳʡ 

ʌʣʦʨʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʠʦʤʦʚ 

ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʥʘ ʊʨʘʥʩʩʠʙʠʨʩʢʦʡ 

ʤʘʛʠʩʪʨʘʣʠ, ʚʩʝʛʦ ʚʠʜʦʚ 

150 154 

ʠʟ ʥʠʭ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ 8 18 

ʠʟ ʥʠʭ ʧʦʣʠʢʘʨʧʠʯʝʩʢʠʭ ʪʨʘʚ 84 75 

ʠʟ ʥʠʭ ʤʦʥʦʢʘʨʧʠʯʝʩʢʠʭ ʪʨʘʚ 58 61 

ʆʙʱʝʝ ʯʠʩʣʦ ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ 

ʨʘʩʪʝʥʠʡ 

1450 1760 

ʏʠʩʣʦ ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʥʘ 

100 ʢʤ
2
 

600-700 500-700 

ʇʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ 

ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ, ÜC 3,2 -1,3 

ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, 

ʤʤ 

433 320 

 
ʊʘʙʣʠʮʘ 5  

ʂʦʬɻʬʠʮʠʝʥʪʳ ʩʭʦʜʩʪʚʘ ʉʲʝʨʝʥʩʝʥʘ ʤʝʞʜʫ ʬʣʦʨʘʤʠ ʨʘʟʣʠʯʥʳʭ ʵʢʦʪʦʧʦʚ 

ʊʨʘʥʩʩʠʙʠʨʩʢʦʡ ʤʘʛʠʩʪʨʘʣʠ ʚ ʧʨʝʜʝʣʘʭ ʨʘʟʣʠʯʥʳʭ ʙʠʦʤʦʚ 

 
ʊʠʧ 

ʤʝʩʪʦʦʙʠʪʘʥʠʡ 

Ks 

ɾ.-ʜ. 

ʧʦʣʦʪʥʦ-2 

ʆʪʢʦʩʳ-2 ʇʨʠʣʝʛʘʶʱʠʝ 

ʢ ʞ.ʜ. ʦʪʢʦʩʘʤ 

ʪʝʨʨʠʪʦʨʠʠ-2 

ɼʨʝʥʘʞʥʳʝ 

ʢʘʥʘʚʳ-2 

ɾ.-ʜ. ʧʦʣʦʪʥʦ-

1 

0,34 0,32 0,24 0,15 

ʆʪʢʦʩʳ-1 0,38 0,34 0,27 0,13 

ʇʨʠʣʝʛʘʶʱʠʝ 

ʢ ʞ.ʜ. ʦʪʢʦʩʘʤ 

ʪʝʨʨʠʪʦʨʠʠ -1 

0,4 0,39 0,36 0,13 

ɼʨʝʥʘʞʥʳʝ 

ʢʘʥʘʚʳ-1 

0,27 0,27 0,24 0,13 

ʇʨʠʤʝʯʘʥʠʝ. Ks ï ʢʦʵʬʬʠʮʠʝʥʪ ʉʴʝʨʝʥʩʝʥʘ, 1 ï ʊʦʙʦʣʦ-ʇʨʠʦʙʩʢʠʡ ʣʝʩʦʩʪʝʧʥʦʡ, 2 ï 

ɹʦʨʝʘʣʴʥʳʡ ɸʥʛʘʨʩʢʠʡ ʧʦʜʪʘʝʞʥʳʡ ʙʠʦʤʳ. 

 

ɿʘʢʣʶʯʝʥʠʝ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʫʯʘʩʪʢʦʚ ʊʉʄ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʚ ʧʨʝʜʝʣʘʭ ʜʚʫʭ 
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ʝʩʪʝʩʪʚʝʥʥʳʭ ʙʠʦʤʦʚ ʧʦʟʚʦʣʠʣʦ ʚʳʷʚʠʪʴ 209 ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ 

ʨʘʩʪʝʥʠʡ: 19 ʚʠʜʦʚ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ, 107 ʧʦʣʠʢʘʨʧʠʯʝʩʢʠʭ ʠ 83 

ʚʠʜʘ ʤʦʥʦʢʘʨʧʠʯʝʩʢʠʭ ʪʨʘʚʷʥʠʩʪʳʭ ʨʘʩʪʝʥʠʡ. ʅʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ 

ʚʠʜʦʚ ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʘ ʦʪʢʦʩʘʭ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ, ʘ ʥʘʠʤʝʥʴʰʝʝ ï ʚ 

ʜʨʝʥʘʞʥʳʭ ʢʘʥʘʚʘʭ ʚʙʣʠʟʠ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ. 

ɺ ɹʦʨʝʘʣʴʥʦʤ ɸʥʛʘʨʩʢʦʤ ʧʦʜʪʘʝʞʥʦʤ ʙʠʦʤʝ ʦʪʤʝʯʝʥʦ 154 

ʚʠʜʘ, ʯʪʦ ʚʩʝʛʦ ʥʘ ʯʝʪʳʨʝ ʚʠʜʘ ʧʨʝʚʳʰʘʝʪ ʠʭ ʯʠʩʣʦ ʥʘ ʫʯʘʩʪʢʝ ʊʉʄ ʚ 

ʊʦʙʦʣʦ-ʇʨʠʦʙʩʢʦʤ ʣʝʩʦʩʪʝʧʥʦʤ ʙʠʦʤʝ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʩʭʦʜʩʪʚʘ ʬʣʦʨ ʨʘʟʣʠʯʥʳʭ ʙʠʦʤʦʚ ʢʦʣʝʙʣʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ 15,0% ʜʦ 40,0%. ʆʙʱʠʤʠ ʜʣʷ ʜʚʫʭ ʙʠʦʤʦʚ ʷʚʣʷʶʪʩʷ 95 

ʚʠʜʦʚ, ʪʦʣʴʢʦ 29 ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʯʫʞʝʨʦʜʥʳʤʠ.  

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʭʦʜʩʪʚʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʉʲʝʨʝʥʩʝʥʘ 

ʦʪʤʝʯʝʥʦ ʤʝʞʜʫ ʬʣʦʨʦʡ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ʢ ʞ.-ʜ. ʦʪʢʦʩʘʤ 

ʊʦʙʦʣʦ-ʇʨʠʦʙʩʢʦʛʦ ʣʝʩʦʩʪʝʧʥʦʛʦ ʙʠʦʤʘ ʠ ʬʣʦʨʦʡ ʦʩʪʘʣʴʥʳʭ ʵʢʦʪʦʧʦʚ 

ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ɹʦʨʝʘʣʴʥʦʛʦ ɸʥʛʘʨʩʢʦʛʦ ʧʦʜʪʘʝʞʥʦʛʦ ʙʠʦʤʘ, ʢʨʦʤʝ 

ʬʣʦʨʳ ʜʨʝʥʘʞʥʳʭ ʢʘʥʘʚ. ɺʳʷʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʭʦʜʩʪʚʦ ʤʝʞʜʫ 

ʬʣʦʨʘʤʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʦʙʦʠʭ ʙʠʦʤʦʚ. ʉʘʤʦʝ ʥʠʟʢʦʝ ʩʭʦʜʩʪʚʦ ʚ 

ʧʨʝʜʝʣʘʭ ʊʉʄ ʦʪʤʝʯʝʥʦ ʜʣʷ ʬʣʦʨ ʜʨʝʥʘʞʥʳʭ ʢʘʥʘʚ ɹʦʨʝʘʣʴʥʦʛʦ 

ɸʥʛʘʨʩʢʦʛʦ ʧʦʜʪʘʝʞʥʦʛʦ ʙʠʦʤʘ ʩ ʦʪʢʦʩʘʤʠ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ, ʧʦʣʦʩʦʡ 

ʦʪʯʫʞʜʝʥʠʷ ʠ ʢʘʥʘʚʘʤʠ ʊʦʙʦʣʦ-ʇʨʠʦʙʩʢʦʛʦ ʣʝʩʦʩʪʝʧʥʦʛʦ ʙʠʦʤʘ (ʧʦ 

13,0%). 

56 ʚʠʜʦʚ (27,0%) ʷʚʣʷʶʪʩʷ ʯʫʞʝʨʦʜʥʳʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 22 

ʚʠʜʘ ï ʠʥʚʘʟʠʦʥʥʳʝ, ʘ 9 ʚʭʦʜʷʪ ʚ ʊʦʧ-100 ʩʘʤʳʭ ʦʧʘʩʥʳʭ ʠʥʚʘʟʠʦʥʥʳʭ 

ʨʘʩʪʝʥʠʡ ʈʦʩʩʠʠ. 

ʅʘʣʠʯʠʝ ʠʥʪʝʥʩʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʟʘʥʦʩʘ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʘʭʦʜʢʘʤʠ ʥʦʚʳʭ ʚʠʜʦʚ ʜʣʷ ʬʣʦʨʳ ʅʦʚʦʩʠʙʠʨʩʢʦʡ 

ʦʙʣʘʩʪʠ: Oenothera fallax Renner (ʥʦʚʳʡ ʜʣʷ ʬʣʦʨʳ ʉʠʙʠʨʠ), 

Carthamus tinctorius L., Fraxinus pennsylvanica Marshall. 

 
ɸʚʪʦʨʳ ʙʣʘʛʦʜʘʨʷʪ ʅ.ʀ. ɿʦʣʦʪʫʭʠʥʘ (ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʳʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ ʠʤʝʥʠ ʧʨʦʬ.  

ɺ.ɺ. ɸʣʝʭʠʥʘ) ʟʘ ʮʝʥʥʳʝ ʟʘʤʝʯʘʥʠʷ, ʚʳʩʢʘʟʘʥʥʳʝ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʪʘʪʴʠ. 
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FLORA  OF THE SIBERIAN  SECTION OF THE TRANS-SIBERIAN  

RAILWAY  WITHIN  VARI OUS NATURAL  BIOMES 
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An inventory of plant species was carried out on the Siberian section of the 

Trans-Siberian Railway (TSR) between the cities of Novosibirsk and 

Krasnoyarsk. The vegetation cover of 10 railway stations and between 

railway stations was studied: 4 ï on the territory of the Novosibirsk region 

and 6 ï on the territory of the Krasnoyarsk region. The studied sections of 

the TSR are located in two natural biomes: the Tobolo-Priobsky forest-

steppe and the Boreal Angara subtaiga. 209 species of vascular plants were 

identified: 19 woody, 107 polycarpic and 83 species of monocarpic 

herbaceous plants. 154 species (73.7%) were recorded in the Boreal Angara 

subtaiga biome, while 150 (71.8%) were recorded in the Tobolo-Priobskoye 

forest-steppe biome. The highest similarity of the Sorensen coefficient was 

noted between the flora of the adjacent territories to the railway slopes of the 

Tobolo-Priobsky forest-steppe biome and the flora of the other ecotopes of 

the railways of the Boreal Angara subtaiga biome, except for the flora of 

drainage ditches. A significant similarity between the railway flora of both 

biomes has been revealed. The lowest similarity within the TSM was noted 

for the flora of drainage ditches of the Boreal Angara subtaiga biome with 

the slopes of the railway, the exclusion zone and the ditches of the Tobolo-

Priobsky forest-steppe biome (13.0% each). 56 species (27.0%) are aliens, 

among them 22 species are classified as invasive ones. Nine are among the 

Top 100 most dangerous invasive species in Russia. 

Keywords: Trans-Siberian railway, natural biomes, flora, Siberian section, 

invasive plant species. 
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ʃʝʩʘ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ 

ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʥʠ ʠʛʨʘʶʪ ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʚ 

ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʩʦʭʨʘʥʝʥʠʠ ʢʣʠʤʘʪʘ, 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ (ʅʦʪʦʚ ʠ ʜʨ., 2017; 

ʄʝʡʩʫʨʦʚʘ ʠ ʜʨ., 2019, 2020). ɺ ʵʢʦʩʠʩʪʝʤʘʭ ɺʝʨʭʥʝʚʦʣʞʴʷ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʣʥʝʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ʈʦʩʩʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʠʦʣʦʛʠʯʝʩʢʠ ʮʝʥʥʳʝ ʣʝʩʘ ʠ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʥʠʭ 

ʠʥʜʠʢʘʪʦʨʥʳʝ ʚʠʜʳ (ʅʦʪʦʚ ʠ ʜʨ., 2016, 2017, 2022ʘ, ʙ; ʅʦʪʦʚ, 2018; 

Notov et al., 2019).  

ɺ ʧʨʝʜʝʣʘʭ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʠʧʠʯʥʳʝ ʶʞʥʦ-

ʪʘʝʞʥʳʝ ʣʝʩʥʳʝ ʩʦʦʙʱʝʩʪʚʘ (ʅʦʪʦʚ ʠ ʜʨ., 2016, 2017, 2022ʘ). ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʣʝʩʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 50 % ʦʪ 

ʧʣʦʱʘʜʠ ʦʙʣʘʩʪʠ. ʉʨʝʜʠ ʥʠʭ ʦʢʦʣʦ 25% ʧʨʠʭʦʜʠʪʴʩʷ ʥʘ ʢʦʨʝʥʥʳʝ 

ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ. ʆʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ 

ʩʦʭʨʘʥʝʥʠʝ ʢʦʨʝʥʥʳʭ ʟʦʥʘʣʴʥʳʭ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ 

ʠ ʨʝʘʣʠʟʘʮʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʛʨʘʤʤʳ ʣʝʩʦʚʦʩʩʘʥʦʚʣʝʥʠʷ ʚ ʨʘʡʦʥʘʭ ʩ 

ʤʝʥʴʰʠʤ ʫʨʦʚʥʝʤ ʦʙʣʝʩʝʥʥʦʩʪʠ (ʄʝʡʩʫʨʦʚʘ ʠ ʜʨ., 2019). 

ʃʝʩʘ ʧʦʩʪʦʷʥʥʦ ʠʩʧʳʪʳʚʘʶʪ ʘʥʪʨʦʧʦʛʝʥʥʫʶ ʥʘʛʨʫʟʢʫ, 

ʧʨʠʚʦʜʷʱʫʶ ʢ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʚʠʜʦʚʦʛʦ 

ʩʦʩʪʘʚʘ ʨʘʩʪʝʥʠʡ. ʅʘʨʷʜʫ ʩ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʣʝʩʥʳʝ 

É ɿʫʝʚʘ ʃ.ɺ., ʄʘʪʚʝʝʚʘ ʉ.ɸ.,  
    ɸʥʜʨʝʝʚʘ ɽ.ɸ., 2022 
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ʵʢʦʩʠʩʪʝʤʳ, ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʨʘʟʣʠʯʥʳʝ ʧʨʠʨʦʜʥʳʝ ʬʘʢʪʦʨʳ. 

ʉʨʝʜʠ ʧʦʩʣʝʜʥʠʭ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʦʨʘʞʝʥʠʝ ʜʨʝʚʦʩʪʦʝʚ 

ʙʦʣʝʟʥʷʤʠ. ɹʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʭʚʦʡʥʳʭ ʣʝʩʦʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʦʨʥʝʚʘʷ ʛʫʙʢʘ. ɽʝ ʨʘʟʚʠʪʠʝ ʚʳʟʳʚʘʝʪ ʪʨʫʪʦʚʳʡ ʛʨʠʙ 

Heterobasidion annosum (Fr.) Bref.) (Otrosina, Scharpf, 1989; Lockman, 

2009; ɺʦʣʯʝʥʢʦʚʘ ʠ ʜʨ., 2012). 

ɺ ʊʚʝʨʩʢʦʤ ʣʝʩʥʠʯʝʩʪʚʝ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʣʝʩʘʤʠ ʩ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʟʘʥʷʪʳ ʙʦʣʝʝ 73 ʪʳʩ. ʛʘ, ʘ ʩ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʝʣʠ ʝʚʨʦʧʝʡʩʢʦʡ ï ʙʦʣʝʝ 33 ʪʳʩ. ʛʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʢʦʨʥʝʚʦʡ ʛʫʙʢʠ ʥʘ ʵʪʠ ʭʦʟʷʡʩʪʚʝʥʥʦ ʮʝʥʥʳʝ ʧʦʨʦʜʳ 

ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʝʩʦʟʘʱʠʪʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʙʦʨʴʙʝ ʩ ʜʘʥʥʳʤ ʚʨʝʜʠʪʝʣʝʤ.  

ʎʝʣʴ ʨʘʙʦʪʳ ï ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʣʠʷʥʠʝ ʢʦʨʥʝʚʦʡ ʛʫʙʢʠ (H. 

annosum) ʥʘ ʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʦʩʥʦʚʳʭ ʠ ʝʣʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʦʧʨʝʜʝʣʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʟʘʨʘʞʝʥʠʷ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ 

ʣʝʩʦʪʘʢʩʘʮʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʛʦ 

ʣʝʩʥʠʯʝʩʪʚʘ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʂʦʨʥʝʚʘʷ ʛʫʙʢʘ ʦʪʥʦʩʠʪʩʷ ʢ ʙʘʟʠʜʠʦʤʠʮʝʪʘʤ. ɺ ʈʦʩʩʠʠ ʦʥʘ 

ʚʩʪʨʝʯʘʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ ʚ ʣʝʩʥʦʡ ʠ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʘʭ. ʅʘʠʙʦʣʴʰʠʡ 

ʚʨʝʜ ʦʥʘ ʥʘʥʦʩʠʪ ʭʚʦʡʥʳʤ ʧʦʨʦʜʘʤ. H. annosum ʦʙʳʯʥʦ ʧʦʨʘʞʘʝʪ 

ʤʝʨʪʚʫʶ ʜʨʝʚʝʩʠʥʫ, ʘ ʧʨʠ ʥʘʣʠʯʠʠ ʧʦʜʭʦʜʷʱʠʭ ʫʩʣʦʚʠʡ ʧʝʨʝʭʦʜʠʪ ʦʪ 

ʩʘʧʨʦʪʨʦʬʥʦʛʦ ʧʠʪʘʥʠʷ ʢ ʧʘʨʘʟʠʪʠʟʤʫ ʥʘ ʞʠʚʳʭ ʜʝʨʝʚʴʷʭ, ʫ ʢʦʪʦʨʳʭ 

ʦʥʦ ʚʳʟʳʚʘʝʪ ʧʝʩʪʨʫ ʁ ʷʤʯʘʪʦ-ʚʦʣʦʢʥʠʩʪʫʶ ʛʥʠʣʴ. ɻʨʠʙ ʷʚʣʷʝʪʩʷ 

ʢʦʩʤʦʧʦʣʠʪʦʤ, ʩʧʦʩʦʙʝʥ ʧʦʨʘʞʘʪʴ ʜʦ 200 ʚʠʜʦʚ ʭʚʦʡʥʳʭ ʠ 

ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ, ʥʦ ʥʘʠʙʦʣʴʰʠʡ ʚʨʝʜ ʥʘʥʦʩʠʪ ʭʚʦʡʥʳʤ (ʏʫʨʘʢʦʚ, 

2021). 

ʇʝʨʚʠʯʥʦʝ ʟʘʨʘʞʝʥʠʝ ʛʫʙʢʦʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʥʠʜʠʷʤʠ ʠ 

ʙʘʟʠʜʠʦʩʧʦʨʘʤʠ. ɺʳʣʝʪ ʙʘʟʠʜʠʦʩʧʦʨ ʧʨʦʜʦʣʞʘʝʪʩʷ ʩ ʚʝʩʥʳ ʜʦ ʧʦʟʜʥʝʡ 

ʦʩʝʥʠ. ɹʘʟʠʜʠʦʩʧʦʨʳ ʠ ʢʦʥʠʜʠʠ ʨʘʟʥʦʩʷʪʩʷ ʚʝʪʨʦʤ, ʞʠʚʦʪʥʳʤʠ ʠ 

ʚʦʜʦʡ ʠ ʧʦʧʘʜʘʶʪ ʥʘ ʫʯʘʩʪʢʠ ʜʝʨʝʚʴʝʚ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤʠ 

ʧʦʚʨʝʞʜʝʥʠʷʤʠ, ʯʘʱʝ ʚʩʝʛʦ ï ʥʘ ʩʧʠʣʳ ʧʥʝʡ. ɺʪʦʨʠʯʥʦʝ ʟʘʨʘʞʝʥʠʝ 

ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʢʦʥʪʘʢʪ ʟʘʨʘʞʝʥʥʳʭ ʠ ʟʜʦʨʦʚʳʭ ʢʦʨʥʝʡ, ʯʪʦ 

ʚʳʟʳʚʘʝʪ ʢʫʨʪʠʥʥʦʝ ʫʩʳʭʘʥʠʝ ʨʘʩʪʝʥʠʡ. ʍʘʨʘʢʪʝʨ ʨʘʟʚʠʪʠʷ ʛʥʠʣʠ, 

ʚʥʝʰʥʠʝ ʧʨʦʷʚʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ, ʦʩʦʙʝʥʥʦʩʪʠ ʦʯʘʛʦʚ ʟʘʚʠʩʷʪ ʦʪ 

ʧʦʨʘʞʘʝʤʦʡ ʧʦʨʦʜʳ ʠ ʠʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʩʘʞʜʝʥʠʷ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʫ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʛʫʙʢʘ ʧʦʨʘʞʘʝʪ ʣʠʰʴ 

ʢʦʨʥʠ, ʨʝʜʢʦ ʧʦʜʥʠʤʘʷʩʴ ʚ ʩʪʚʦʣ ʥʘ ʚʳʩʦʪʫ ʜʦ 1 ʤ. ʇʘʪʦʛʝʥʝʟ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʤʦʣʦʪʝʯʝʥʠʝʤ ʠʟ-ʟʘ ʨʘʟʨʫʰʝʥʠʷ ʩʤʦʣʷʥʳʭ ʭʦʜʦʚ, 

ʜʨʝʚʝʩʠʥʘ ʟʘʩʤʘʣʠʚʘʝʪʩʷ ʠ ʧʨʠʦʙʨʝʪʘʝʪ ʢʨʘʩʥʦʚʘʪʦ-ʙʫʨʫʶ 

ʩʪʝʢʣʦʚʠʜʥʫʶ ʦʢʨʘʩʢʫ. ʅʘ ʢʦʥʝʯʥʦʡ ʩʪʘʜʠʠ ʜʨʝʚʝʩʠʥʘ ʩʪʘʥʦʚʠʪʩʷ 

ʚʦʣʦʢʥʠʩʪʦ-ʤʦʯʘʣʠʩʪʦʡ, ʷʯʝʠʩʪʦʡ, ʩʤʦʣʠʩʪʦʩʪʴ ʠʩʯʝʟʘʝʪ, ʧʦʷʚʣʷʝʪʩʷ 

ʛʥʠʣʦʩʪʥʳʡ ʟʘʧʘʭ (ɺʦʣʯʝʥʢʦʚʘ, 2017). ʊʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ 

ʧʨʠʨʦʩʪʘ, ʦʙʨʘʟʦʚʘʥʠʝ ʫʢʦʨʦʯʝʥʥʳʭ ʧʦʙʝʛʦʚ, ʦʧʘʜʝʥʠʝ ʩʪʘʨʦʡ ʭʚʦʠ ʠ 
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ʠʟʨʝʞʠʚʘʥʠʝ ʢʨʦʥʳ. ʍʘʨʘʢʪʝʨ ʫʩʳʭʘʥʠʷ ʚʳʨʘʞʝʥʥʳʡ ʢʫʨʪʠʥʥʳʡ, ʦʯʘʛ 

ʠʤʝʝʪ ʦʚʘʣʴʥʫʶ ʬʦʨʤʫ (ʂʫʣʘʢʦʚ, 2018).  

ʋ ʝʣʠ ʛʫʙʢʘ ʙʳʩʪʨʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʚ ʢʦʨʥʷʭ ʠ ʧʝʨʝʭʦʜʠʪ ʚ 

ʩʪʚʦʣ, ʦʙʨʘʟʫʷ ʮʝʥʪʨʘʣʴʥʫʶ ʛʥʠʣʴ ʥʘ ʚʳʩʦʪʝ ʜʦ 10 ʤ. ɺʥʝʰʥʠʝ 

ʧʨʠʟʥʘʢʠ ʯʘʱʝ ʥʝ ʧʨʦʷʚʣʷʶʪʩʷ ʜʦ ʩʘʤʦʡ ʛʠʙʝʣʠ ʜʝʨʝʚʘ. ʆʯʘʛʠ 

ʫʩʳʭʘʥʠʷ ʥʝ ʠʤʝʶʪ ʚʳʨʘʞʝʥʥʳʭ ʦʢʦʥ, ʠʭ ʛʨʘʥʠʮʳ ʨʘʩʧʣʳʚʯʘʪʳ ʠʟ-ʟʘ 

ʜʣʠʪʝʣʴʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ ʟʝʣʝʥʦʡ ʭʚʦʠ ʥʘ ʧʦʙʝʛʘʭ. ʀʟ-ʟʘ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʝʣʴ ʧʦʜʚʝʨʞʝʥʘ ʚʝʪʨʦʚʘʣʫ, ʠ ʚ ʦʯʘʛʘʭ ʢʦʨʥʝʚʦʡ 

ʛʫʙʢʠ ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʤʘʩʩʦʚʳʡ ʚʳʚʘʣ ʜʝʨʝʚʴʝʚ. ʅʘ ʠʭ ʢʦʨʥʷʭ 

ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʧʣʦʜʦʚʳʝ ʪʝʣʘ ʛʨʠʙʘ. 

ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʥʘ 

ʣʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʠʤʝʝʪ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ 

ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʙʳʣʘ ʚʳʰʝ ʥʦʨʤʳ ʚ 

2010, 2011, 2016 ʠ 2018 ʛʛ., ʥʠʞʝ ʥʦʨʤʳ ʚ 2015, 2017 ʠ 2020 ʛʛ. ʠ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʥʦʨʤʝ ʚ ʦʩʪʘʣʴʥʳʝ ʛʦʜʘ (ʨʠʩ. 1). 

 

 
 

ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʦʯʘʛʦʚ ʛʫʙʢʠ ʢʦʨʥʝʚʦʡ  

ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʊʚʝʨʩʢʦʤ ʣʝʩʥʠʯʝʩʪʚʝ ʚ 2010ï2020 ʛʛ. 

 

ʅʘʠʙʦʣʝʝ ʧʦʣʥʦ ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʦʪʨʘʞʘʝʪ 

ʫʨʦʚʝʥʴ ʜʝʬʠʮʠʪʘ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ. ɽʛʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 4,2 ʤʠʣʣʠʙʘʨʘ. ʅʘʠʙʦʣʴʰʠʝ 

ʟʥʘʯʝʥʠʷ ʜʝʬʠʮʠʪʘ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʚ 2010, 2014, 

2018 ʠ 2020 ʛʛ., ʥʘʠʤʝʥʴʰʠʝ ï ʚ 2012 ʠ 2017 ʛʛ., ʚ ʦʩʪʘʣʴʥʳʝ ʛʦʜʳ 

ʟʥʘʯʝʥʠʷ ʦʩʪʘʚʘʣʠʩʴ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. 
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ʅʘʤʠ ʚʳʷʚʣʝʥʘ ʦʧʨʝʜʝʣʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʢʦʨʥʝʚʦʡ ʛʫʙʢʠ ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ. ʏʝʤ ʚʳʰʝ ʧʦʢʘʟʘʪʝʣʠ ʩʨʝʜʥʝʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʜʝʬʠʮʠʪʘ ʝʛʦ ʚʣʘʞʥʦʩʪʴ (ʧʨʠ ʢʦʪʦʨʦʤ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ʥʠʞʝ), ʪʝʤ ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʟʘʥʠʤʘʶʪ 

ʦʯʘʛʠ ʢʦʨʥʝʚʦʡ ʛʫʙʢʠ. ʕʪʦʪ ʢʩʠʣʦʪʨʦʬʥʳʡ ʛʨʠʙ ʥʫʞʜʘʝʪʩʷ ʚ 

ʧʦʩʪʦʷʥʥʦʡ, ʥʦ ʥʝ ʠʟʙʳʪʦʯʥʦʡ ʚʣʘʞʥʦʩʪʠ, ʠ ʚ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. 

ʇʦʤʠʤʦ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʧʦʨʘʞʘʝʤʦʩʪʴ ʭʚʦʡʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʢʦʨʥʝʚʦʡ ʛʫʙʢʦʡ ʚʣʠʷʶʪ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʘʤʠʭ 

ʥʘʩʘʞʜʝʥʠʡ (ʨʠʩ. 2). ɽʣʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ ʦʙʣʘʜʘʶʪ ʤʝʥʴʰʝʡ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʢʦʨʥʝʚʦʡ ʛʫʙʢʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʩʥʦʚʳʤʠ. ɺ 

ʊʚʝʨʩʢʦʤ ʣʝʩʥʠʯʝʩʪʚʝ ʟʘ 2020 ʛʦʜ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʢʨʫʧʥʳʝ ʦʯʘʛʠ 

ʧʦʨʘʞʝʥʠʷ ʢʦʨʥʝʚʦʡ ʛʫʙʢʦʡ: ʚ ʩʦʩʥʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ï ʥʘ ʧʣʦʱʘʜʠ 

398,75 ʛʘ (36%), ʚ ʝʣʦʚʳʭ ï 711,81 ʛʘ (64%).  

 

 
 

ʈʠʩ. 2. ɿʘʚʠʩʠʤʦʩʪʴ ʧʣʦʱʘʜʠ ʦʯʘʛʦʚ ʧʦʨʘʞʝʥʠʷ ʢʦʨʥʝʚʦʡ ʛʫʙʢʦʡ 

 ʦʪ ʪʠʧʘ ʣʝʩʥʦʛʦ ʥʘʩʘʞʜʝʥʠʷ 

 

ʏʠʩʪʳʝ ʥʘʩʘʞʜʝʥʠʷ ʠ ʥʘʩʘʞʜʝʥʠʷ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʦʩʥʦʚʥʦʡ 

ʧʦʨʦʜʳ ʧʦʨʘʞʘʶʪʩʷ ʙʦʣʴʰʝ, ʯʝʤ ʥʘʩʘʞʜʝʥʠʷ, ʛʜʝ ʚ ʩʦʩʪʘʚʝ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʨʠʤʝʩʴ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʦʪ 3 ʝʜʠʥʠʮ ʠ ʚʳʰʝ. ʕʪʦ 

ʦʪʥʦʩʠʪʩʷ ʢʘʢ ʢ ʝʣʦʚʳʤ, ʪʘʢ ʠ ʢ ʩʦʩʥʦʚʳʤ ʥʘʩʘʞʜʝʥʠʷʤ ʊʚʝʨʩʢʦʛʦ 

ʣʝʩʥʠʯʝʩʪʚʘ, ʛʜʝ ʩʤʝʰʘʥʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ 27,3 % ʠ 18,1 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 
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ɺʣʠʷʝʪ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ʪʘʢʞʝ ʙʦʥʠʪʝʪ 

ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. ʏʘʱʝ ʚʩʝʛʦ ʧʦʨʘʞʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʝ 

ʜʨʝʚʦʩʪʦʠ ʚʳʩʠhʭ ʢʣʘʩʩʦʚ ʙʦʥʠʪʝʪʘ ï I ʠ II.  

ɺ ʩʦʩʥʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʊʚʝʨʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʩʠʣʴʥʝʝ 

ʦʢʘʟʘʣʠʩʴ ʧʦʨʘʞʝʥʳ ʛʫʙʢʦʡ ʩʨʝʜʥʝʧʦʣʥʦʪʥʳʝ ʜʨʝʚʦʩʪʦʠ (ʧʦʣʥʦʪʘ 0,6ï

0,7). ɺ ʝʣʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ï ʚʳʩʦʢʦʧʦʣʥʦʪʥʳʝ (ʧʦʣʥʦʪʘ 0,8 ʠ ʚʳʰʝ). 

ʅʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʢʦʨʥʝʚʦʡ ʛʫʙʢʝ ʚʣʠʷʝʪ ʚʦʟʨʘʩʪ ʥʘʩʘʞʜʝʥʠʡ. 

ɺ ʩʦʩʥʷʢʘʭ ʩʠʣʴʥʝʝ ʧʦʨʘʞʝʥʳ ʧʝʨʝʩʪʦʡʥʳʝ ʥʘʩʘʞʜʝʥʠʷ. ɺ ʝʣʴʥʠʢʘʭ ï 

ʤʦʣʦʜʥʷʢʠ II  ʢʣʘʩʩʘ ʚʦʟʨʘʩʪʘ. ʅʘ ʨʘʟʚʠʪʠʝ ʦʯʘʛʦʚ ʢʦʨʥʝʚʦʡ ʛʫʙʢʠ 

ʦʢʘʟʳʚʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʠ ʪʠʧ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ (ʊʃʋ). 

ɻʨʘʥʠʮʳ ʦʧʪʠʤʫʤʘ ʢʦʨʥʝʚʦʡ ʛʫʙʢʠ ʣʝʞʘʪ ʥʘ ʩʚʝʞʠʭ ʠ ʚʣʘʞʥʳʭ 

ʧʦʯʚʘʭ. 

ʅʘʠʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ ʚ ʩʦʩʥʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʟʘʥʠʤʘʶʪ ʦʯʘʛʠ 

ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʝʜʥʳʭ ʚʣʘʞʥʳʭ ʧʦʯʚʘʭ (ɺ3), ʥʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʦʯʘʛʠ 

ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʛʘʪʳʭ ʚʣʘʞʥʳʭ ʧʦʯʚʘʭ (ʉ3), ʚ ʥʘʠʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ 

ʦʯʘʛʠ ʢʦʨʥʝʚʦʡ ʛʫʙʢʠ ʨʘʟʚʠʪʳ ʥʘ ʩʳʨʳʭ ʠ ʤʦʢʨʳʭ ʧʦʯʚʘʭ (ɸ4, ɸ5) 

(ʄʘʪʚʝʝʚʘ ʠ ʜʨ., 2021). 

ɺ ʝʣʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʥʘʠʙʦʣʴʰʘʷ ʧʣʦʱʘʜʴ ʦʯʘʛʦʚ 

ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʛʘʪʳʭ ʚʣʘʞʥʳʭ ʧʦʯʚʘʭ (ʉ3), ʥʘ 

ʚʪʦʨʦʤ ʤʝʩʪʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʝʜʥʳʝ ʚʣʘʞʥʳʝ ʧʦʯʚʳ (ɺ3), ʚ 

ʥʘʠʤʝʥʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʚʩʪʨʝʯʘʶʪʩʷ ʦʯʘʛʠ ʥʘ ʩʳʨʳʭ ʧʦʯʚʘʭ (ɺ4 ʠ 

ʉ4). 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ 

ʧʝʨʩʧʝʢʪʠʚʝ ʥʝʦʙʭʦʜʠʤ ʢʦʤʧʣʝʢʩ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʦʚʳʭ ʦʯʘʛʦʚ ʢʦʨʥʝʚʦʡ ʛʫʙʢʠ, 

ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʧʨʦʚʦʜʠʤʳʝ ʚ ʣʝʩʘʭ ʤʝʨʦʧʨʠʷʪʠʷ, ʥʦ ʠ 

ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʛʨʘʤʤʘ ʙʦʨʴʙʳ ʩ ʵʪʠʤ 

ʟʘʙʦʣʝʚʘʥʠʝʤ ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʩʣʝʜʫʶʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

- ɹʦʣʝʝ ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʟʘʱʠʪʝ ʭʚʦʡʥʳʭ 

ʧʦʨʦʜ ʦʪ ʢʦʨʥʝʚʦʡ ʛʫʙʢʠ ʚ ʣʝʩʘʭ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ; 

ʚʦʟʤʦʞʥʘ ʠ ʨʘʟʨʘʙʦʪʢʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ, 

ʫʯʠʪʳʚʘʶʱʠʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʫʩʣʦʚʠʷ, ʩʣʦʞʠʚʰʠʝʩʷ ʚ 

ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʩʥʦʚʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʳ ʚ 2001 

ʛ. ʦʪʜʝʣʦʤ ʟʘʱʠʪʳ ʣʝʩʘ ɺʅʀʀʃʄ. 

- ʇʨʦʚʝʜʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʳʷʚʣʝʥʠʶ 

ʫʩʪʦʡʯʠʚʳʭ ʢ ʢʦʨʥʝʚʦʡ ʛʫʙʢʝ ʩʝʣʝʢʮʠʦʥʥʳʭ ʬʦʨʤ ʩʦʩʥʳ 

ʦʙʢrʥʦʚʝʥʥʦʡ ʠ ʝʣʠ ʝʚʨʦʧʝʡʩʢʦʡ ʠ ʠʭ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʝʜʝʥʠʝ 

ʧʨʠ ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʠ; 

- ʈʘʟʨʘʙʦʪʢʘ ʠ ʧʨʠʤʝʥʝʥʠʝ ʙʦʣʝʝ ʥʘʜʝʞʥʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʢʠ 

ʙʦʣʝʟʥʠ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʛʨʘʥʠʮ ʦʯʘʛʦʚ ʢʦʨʥʝʚʦʡ ʛʫʙʢʠ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʦʨʥʝʚʦʡ ʛʫʙʢʠ ʚ ʢʦʨʥʷʭ ʩʦʩʥʳ 
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ʦʙʳʢʥʦʚʝʥʥʦʡ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʬʠʣʠʘʣʦʤ ʌɹʋ 

çʈʦʩʣʝʩʦʟʘʱʠʪʘè ʎʝʥʪʨʦʤ ʟʘʱʠʪʳ ʣʝʩʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʚ 2016 

ʛ., ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ 

ʤʝʪʦʜʘ, ʧʨʠ ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʨʦʩʪʦʪʝ ʠ ʵʢʩʧʨʝʩʩʥʦʩʪʠ; 

- ɺʦʟʤʦʞʥʳʤ ʧʫʪʝʤ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʧʠʬʠʪʦʪʠʡ 

ʢʦʨʥʝʚʦʡ ʛʫʙʢʠ ʚ ʭʚʦʡʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ 

ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʠʟʦʣʷʮʠʠ ʩʫʙʧʦʧʫʣʷʮʠʡ ʢʦʨʥʝʚʦʡ ʛʫʙʢʠ ʩ 

ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʘʪʦʛʝʥʘ ʠ 

ʧʘʜʝʥʠʶ ʝʛʦ ʚʳʞʠʚʘʝʤʦʩʪʠ ʩ ʢʘʞʜʳʤ ʥʦʚʳʤ ʧʦʢʦʣʝʥʠʝʤ. 

ʇʦʜʦʙʥʳʝ ʫʩʣʦʚʠʷ ʤʦʛʫʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʳ ʩ ʧʦʤʦʱʴʶ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʟʘʠʯʥʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘʩʘʞʜʝʥʠʷ, ʦʪʙʦʨʘ 

ʫʩʪʦʡʯʠʚʳʭ ʢ ʢʦʨʥʝʚʦʡ ʛʫʙʢʝ ʩʝʣʝʢʮʠʦʥʥʳʭ ʬʦʨʤ ʩʦʩʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ ʠ ʝʣʠ ʝʚʨʦʧʝʡʩʢʦʡ, ʘ ʪʘʢʞʝ ʚʥʝʩʝʥʠʷ ʚ 

ʵʢʦʩʠʩʪʝʤʫ ʛʨʠʙʦʚ-ʩʘʧʨʦʬʠʪʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʘʥʪʘʛʦʥʠʩʪʘʤʠ 

ʢʦʨʥʝʚʦʡ ʛʫʙʢʠ (ʪʨʫʪʦʚʠʢ ʦʢʘʡʤʣʝʥʥʳʡ, ʧʝʥʠʦʬʦʨʘ ʛʠʛʘʥʪʩʢʘʷ, 

ʪʨʠʭʦʜʝʨʤʘ).  

- ʂʦʨʥʝʚʘʷ ʛʫʙʢʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʦʙʲʝʢʪʦʤ ʜʣʷ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʙʫʜʫʯʠ ʚʳʩʦʢʦ ʘʛʨʝʩʩʠʚʥʳʤ ʢʦʩʤʦʧʦʣʠʪʥʳʤ 

ʧʘʪʦʛʝʥʦʤ, ʝʞʝʛʦʜʥʦ ʧʨʠʥʦʩʷʱʠʤ ʫʱʝʨʙ ʣʝʩʥʳʤ ʥʘʩʘʞʜʝʥʠʷʤ 

ʠ ʣʝʩʥʦʤʫ ʭʦʟʷʡʩʪʚʫ. 

ʂʦʨʥʝʚʘʷ ʛʫʙʢʘ H. annosum ï ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚ 

ʩʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ ʙʘʟʠʜʠʘʣʴʥʳʡ ʛʨʠʙ, ʦʪʥʦʩʷʱʠʡʩʷ ʢ 

ʬʘʢʫʣʴʪʘʪʠʚʥʳʤ ʩʘʧʨʦʪʨʦʬʘʤ ʠ ʚʳʟʳʚʘʶʱʠʡ ʧʝʩʪʨʫʶ ʩʠʪʦʚʫʶ ʛʥʠʣʴ 

ʢʦʨʥʝʡ ʠ ʢʫʨʪʠʥʥʦʝ (ʣʠʙʦ ʜʠʬʬʫʟʥʦʝ) ʫʩʳʭʘʥʠʝ ʭʚʦʡʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. 

ɺʥʝʥhʠʝ ʧʨʠʟʥʘʢʠ ʧʦʨʘʞʝʥʠʷ ʛʫʙʢʦʡ ʚʘʨʴʠʨʫʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʨʦʜʳ ʜʝʨʝʚʘ-ʭʦʟʷʠʥʘ ʠ ʤʦʛʫʪ ʜʦʣʛʦʝ ʚʨʝʤʷ ʥʝ ʧʨʦʷʚʣʷʪʴʩʷ. ʇʨʠ 

ʧʦʨʘʞʝʥʠʠ ʢʦʨʥʝʚʦʡ ʛʫʙʢʦʡ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʛʥʠʣʴ ʣʦʢʘʣʠʟʫʝʪʩʷ 

ʚ ʢʦʨʥʷʭ, ʨʝʜʢʦ ʧʦʜʥʠʤʘʷʩʴ ʚ ʩʪʚʦʣ ʥʘ ʚʳʩʦʪʫ ʜʦ 1 ʤʝʪʨʘ, ʚʥʝʰʥʠʤʠ 

ʧʨʠʟʥʘʢʘʤʠ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʠʟʨʝʞʠʚʘʥʠʝ ʢʨʦʥʳ ʠ ʧʦʞʝʣʪʝʥʠʝ 

ʭʚʦʠ ʩ ʢʫʨʪʠʥʥʳʤ ʪʠʧʦʤ ʫʩʳʭʘʥʠʷ ʜʝʨʝʚʴʝʚ ʚ ʦʯʘʛʘʭ. ɽʣʴ 

ʝʚʨʦʧʝʡʩʢʘʷ. ʇʨʠ ʧʦʨʘʞʝʥʠʠ ʢʦʨʥʝʚʦʡ ʛʫʙʢʦʡ ʝʣʠ ʛʥʠʣʴ ʯʘʩʪʦ 

ʧʦʜʥʠʤʘʝʪʩʷ ʚ ʢʦʤʝʣʴ ʠ ʩʪʚʦʣ ʥʘ ʚʳʩʦʪʫ ʜʦ 10 ʤ, ʚʥʝʰʥʠʝ ʧʨʠʟʥʘʢʠ 

ʤʦʛʫʪ ʥʝ ʧʨʦʷʚʣʷʪʴʩʷ ʜʦ ʫʩʳʭʘʥʠʷ ʜʝʨʝʚʘ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʦʯʘʛ ʠʤʝʝʪ 

ʜʠʬʬʫʟʥʳʡ ʪʠʧ ʫʩʳʭʘʥʠʷ. ʍʚʦʡʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʚ ʙʦʣʴʰʝʤ ʦʙʲʝʤʝ 

ʧʦʨʘʞʘʶʪʩʷ ʚ ʪʝʧʣʳʝ ʛʦʜʳ ʩ ʚʳʩʦʢʠʤ ʜʝʬʠʮʠʪʦʤ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ, 

ʦʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʧʦʨʘʞʘʶʪʩʷ ʝʣʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ. ʅʘʠʙʦʣʝʝ 

ʚʦʩʧʨʠʠʤʯʠʚʳ ʢ ʟʘʨʘʞʝʥʠʶ ʷʚʣʷʶʪʩ ̫ʚʳʩʦʢʦʙʦʥʠʪʝʪʥʳʝ ʥʘʩʘʞʜʝʥʠʷ 

ʯʠʩʪʳʝ ʠʣʠ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʧʨʠʤʝʩʴʶ ʣʠʩʪʚʝʥʥʳʭ ʧʦʨʦʜ ʩ ʧʦʣʥʦʪʦʡ 

0,6 ʠ ʚʳʰʝ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ II-VI ʢʣʘʩʩʘʤ ʚʦʟʨʘʩʪʘ ʠ ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ 

ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʛʘʪʳʭ ʠ ʙʦʛʘʪʳʭ ʚʣʘʞʥʳʭ ʧʦʯʚʘʭ (ɺ3, ʉ3). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʤ ʤʝʪʦʜʦʤ 

ʜʠʘʛʥʦʩʪʠʢʠ ʧʦʨʘʞʝʥʠʷ ʢʦʨʥʝʚʦʡ ʛʫʙʢʦʡ ʷʚʣʷʝʪʩʷ ʠʟʚʣʝʯʝʥʠʝ ʢʝʨʥʘ ʠʟ 
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ʢʦʤʣʝʚʦʡ ʯʘʩʪʠ ʩʪʚʦʣʘ ʚʦʟʨʘʩʪʥʳʤ ʙʫʨʘʚʦʤ, ʚʪʦʨʦʡ ʧʨʠʟʥʘʢ ï ʥʘʣʠʯʠʝ 

ʧʣʦʜʦʚʳʭ ʪʝʣ, ʦʜʥʘʢʦ, ʦʥʠ ʦʙʨʘʟʫʶʪʩʷ ʥʝ ʚʩʝʛʜʘ. ɼʣʷ ʙʦʨʴʙʳ ʩ 

ʢʦʨʥʝʚʦʡ ʛʫʙʢʦʡ ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ 

ʣʝʩʦʚʦʩʩʪʘʥʦʚʣʝʥʠʝ, ʨʫʙʢʠ ʫʭʦʜʘ, ʩʧʣʦʰʥʳʝ ʠ ʚʳʙʦʨʦʯʥʳʝ 

ʩʘʥʠʪʘʨʥʳʝ ʨʫʙʢʠ, ʤʝʨʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʉʣʦʞʥʦʩʪʴ ʙʦʨʴʙʳ ʩ ʢʦʨʥʝʚʦʡ ʛʫʙʢʦʡ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʩʦʙʣʶʜʝʥʠʷ ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨ ʧʦ ʟʘʱʠʪʝ ʭʚʦʡʥʳʭ 

ʧʦʨʦʜ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʦʚʝʜʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʩʝʣʝʢʮʠʠ, ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʶ ʠ ʣʦʢʘʣʠʟʘʮʠʠ ʦʯʘʛʦʚ 

ʛʫʙʢʠ ʢʦʨʥʝʚʦʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʊʚʝʨʩʢʦʤ ʣʝʩʥʠʯʝʩʪʚʝ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ 

ʚʳʷʚʣʝʥ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʦʨʘʞʝʥʠʷ ʢʦʨʥʝʚʦʡ ʛʫʙʢʦʡ 

ʩʦʩʥʦʚʳʭ ʠ ʝʣʦʚʳʭ ʣʝʩʦʥʘʩʘʞʜʝʥʠʡ. ɺʳʷʩʥʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʨʘʞʝʥʠʷ 

ʦʪ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʩʦʩʪʘʚʘ ʜʨʝʚʦʩʪʦʝʚ ʠ ʠʭ ʙʦʥʠʪʝʪʥʳʭ ʠ 

ʚʦʟʨʘʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʈʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʩʠʩʪʝʤʘ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʝʛʦ 

ʧʨʦʬʠʣʘʢʪʠʢʠ. ɸʥʘʣʦʛʠʯʥʳʝ ʧʨʦʛʨʘʤʤʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʠ 

ʚ ʜʨʫʛʠʭ ʣʝʩʥʠʯʝʩʪʚʘʭ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ.  
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ON PINE AND SPRUCE PLANTATIONS 

IN THE TVER FORESTRY OF THE TVER REGION  
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Here we discuss the influence of the Root rot fungus on pine and spruce 

plantations in the Tver region. The dependence of the Root rot fungus 

distribution from weather conditions has been revealed. Recommendations 

to prevent the occurrence of new foci of the Root rot fungus are given. 

Keywords: Root rot fungus, spruce plantations, pine plantations, natural 

and climatic conditions. 
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ʆ ɹʀʆʄʆʈʌʆʃʆɻʀʏɽʉʂʀʍ ʆʉʆɹɽʅʅʆʉʊʗʍ  

ʅɽʂʆʊʆʈʓʍ ɺʀɼʆɺ ʈʆɿ 

 

ʃ.ɺ. ʇʝʪʫʭʦʚʘ
1
, ʃ.ɺ. ɻʨʠʛʦʨʴʝʚʘ

2
, ɺ.ɸ. ʅʦʪʦʚ

3,1
 

1
ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʊʚʝʨʴ 

2
ʄʠʯʫʨʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʄʠʯʫʨʠʥʩʢ 

3
ʄɹʆʋ ʉʆʐ  ̄3, ʧʦʩ. ʈʝʜʢʠʥʦ (ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ) 

 

ʀʟʫʯʝʥʳ ʞʠʟʥʝʥʥʳʝ ʬʦʨʤʳ, ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʥʝʨʘʪʠʚʥʳʭ 

ʧʦʯʝʢ ʠ ʘʥʘʪʦʤʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʩʪʝʙʣʷ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʨʦʜʘ Rosa L. 

ɺʳʜʝʣʝʥʳ ʜʚʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ ï ʢʩʠʣʦʨʠʟʦʤʥʦ-

ʢʦʨʦʪʢʦʢʦʨʥʝʚʠʱʥʘʷ ʠ ʢʩʠʣʦʨʠʟʦʤʥʦ-ʜʣʠʥʥʦʢʦʨʥʝʚʠʱʥʘʷ, ʢʦʪʦʨʳʝ 

ʦʪʣʠʯʘʶʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʚʝʛʝʪʘʪʠʚʥʦʤʫ ʨʘʟʤʥʦʞʝʥʠʶ ʠ 

ʨʘʩʩʝʣʝʥʠʶ. ɺʳʷʚʣʝʥʳ ʦʙʱʠʝ ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʚ 

ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʩʪʝʙʣʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʞʠʟʥʝʥʥʘʷ ʬʦʨʤʘ, ʢʩʠʣʦʨʠʟʦʤ, ʘʥʘʪʦʤʠʯʝʩʢʘʷ 

ʩʪʨʫʢʪʫʨʘ, Rosa, Rosaceae. 

 

ɺʚʝʜʝʥʠʝ. ʈʦʟr ï ʦʜʥʠ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʜʝʢʦʨʘʪʠʚʥʳʭ 

ʨʘʩʪʝʥʠʡ, ʢʦʪʦʨʳʤ ʧʦʩʚʷʱʝʥʘ ʦʙʰʠʨʥʘʷ ʣʠʪʝʨʘʪʫʨʘ (ɹʳʣʦʚ ʠ ʜʨ., 

1972; ʉʫʰʢʦʚ, ɹʝʩʩʯʝʪʥʦʚʘ, 1973; ɺʦʨʦʥʮʦʚ, 2007; ʊʘʜʝʫʰ, 2012; 

ʄʘʪʫʩʝʚʠʯ, ɾʠʛʘʨ, 2016). ɹʣʘʛʦʜʘʨʷ ʦʩʦʙʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʠ 

ʢʨʘʩʦʪʝ ʦʥʠ ʥʝʨʝʜʢʦ ʟʘʥʠʤʘʶʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʧʨʦʯʠʭ ʩʘʜʦʚʳʭ 

ʨʘʩʪʝʥʠʡ. ʅʝʩʣʫʯʘʡʥʦ ʨʦʟʫ ʩʯʠʪʘʶʪ çʮʘʨʠʮʝʡ ʮʚʝʪʦʚè. ɼʣʷ ʫʢʨʘʰʝʥʠʷ 

ʮʚʝʪʥʠʢʦʚ ʠ ʚ ʩʝʣʝʢʮʠʠ ʠʩʧʦʣʴʟʫʶʪ ʥʝ ʪʦʣʴʢʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʩʘʜʦʚʳʝ ʨʦʟʳ, ʥʦ ʠ ʚʠʜʳ ʜʠʢʦʨʘʩʪʫʱʠʭ ʰʠʧʦʚʥʠʢʦʚ (ʉʦʢʦʣʦʚ, 1991; 

ɸʣʝʢʩʘʥʜʨʦʚʘ, 2000; ɸʢʩʝʥʦʚ, ɸʢʩʝʥʦʚʘ, 2001 ʠ ʜʨ.). ʅʝʩʤʦʪʨʷ ʥʘ 

ʪʘʢʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʠ ʠʩʢʣʶʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʮʚʝʪʦʚʦʜʩʪʚʝ ʠ 

ʣʘʥʜʰʘʬʪʥʦʤ ʜʠʟʘʡʥʝ ʠʟʫʯʝʥʠʶ ʙʠʦʤʦʨʬʦʣʦʛʠʠ ʨʦʟ ʥʝ ʫʜʝʣʷʣʠ 

ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ. ʉʚʝʜʝʥʠʷ ʦ ʩʧʝʮʠʬʠʢʝ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ ʠ 

ʘʥʘʪʦʤʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʚʠʜʦʚ ʬʨʘʛʤʝʥʪʘʨʥʳ, ʥʝʪʦʯʥʳ, ʘ 

ʥʝʨʝʜʢʦ ʦʪʩʫʪʩʪʚʫʶʪ. ʅʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʦ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʬʘʢʪʦʨʦʚ ʥʘ ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʨʪʦʚʳʭ ʬʦʨʤ ʠ 

ʜʠʢʦʨʘʩʪʫʱʠʭ ʚʠʜʦʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʚʝʢʦʚʦʡ ʩʝʣʝʢʮʠʠ ʠ ʛʠʙʨʠʜʠʟʘʮʠʠ ʤʥʦʛʠʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʵʪʦʛʦ ʨʦʜʘ ʩʠʣʴʥʦ ʫʢʣʦʥʠʣʠʩʴ ʦʪ ʠʩʭʦʜʥʳʭ ʬʦʨʤ, ʯʪʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʩʣʦʞʥʷʝʪ ʠʜʝʥʪʠʬʠʮʠʢʘʮʠʶ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ. 

ʃʠʰʴ ʥʝʤʥʦʛʠʝ ʧʘʨʢʦʚʳʝ ʩʘʜʦʚʳʝ ʨʦʟʳ ʤʦʞʥʦ ʫʚʝʨʝʥʥʦ ʦʪʥʝʩʪʠ ʢ 

ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʚʠʜʫ. ʊʘʢʩʦʥʦʤʠʯʝʩʢʠʝ ʦʙʟʦʨʳ ʯʘʩʪʦ ʧʨʦʪʠʚʦʨʝʯʠʚʳ ʠ 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʪʩʷ, ʯʪʦ ʩʦʟʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʦʙʣʝʤʳ 

É ʇʝʪʫʭʦʚʘ ʃ.ɺ., ɻʨʠʛʦʨʴʝʚʘ ʃ.ɺ., 

    ʅʦʪʦʚ ɺ.ɸ., 2022 
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ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʕʪʠ ʧʨʦʙʣʝʤʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʥʦʚʷʪʩʷ ʚʩʝ 

ʙʦʣʝʝ ʦʩʪʨʳʤʠ, ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʧʨʠʢʣʘʜʥʳʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʩʣʦʞʥʷʝʪ ʨʝʰʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ 

(ʇʘʣʝʥʦʚʘ ʠ ʜʨ., 2022). ɺʘʞʥʦʩʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʘʪʠʢʠ 

ʨʦʟ ʦʙʫʩʣʦʚʣʝʥʘ ʧʦʪʨʝʙʥʦʩʪʴʶ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʦʚ ʠ ʩʦʨʪʦʚ. 

ʆʥʦ ʢʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʪʝʨʝʩʫʶʱʝʛʦ ʮʚʝʪʦʚʦʜʘ ʤʘʪʝʨʠʘʣʘ, ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʘʚʠʣʴʥʦʛʦ ʫʭʦʜʘ 

ʠ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʘ ʠ ʦʙʠʣʴʥʦʛʦ ʮʚʝʪʝʥʠʷ. ɺ 

ʦʙʟʦʨʳ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʚʢʣʶʯʝʥʳ ʥʦʚʝr ʩʘʜʦʚʳʝ ʛʨʫʧʧ r ʠ ʫʯʪʝʥʳ 

ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʠʩʪʝʤʘʪʠʢʝ ʨʦʟ (ɹʫʤʙʝʝʚʘ, 2011). 

ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ ʚ ʧʨʝʜʝʣʘʭ 

ʤʥʦʛʠʭ ʛʨʫʧʧ ʨʦʟ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʩʪʘʙʠʣʴʥʳʤʠ, ʯʪʦ ʧʦʚʳʰʘʝʪ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ʎʝʣʴ 

ʥʘʰʝʡ ʨʘʙʦʪʳ ï ʜʦʧʦʣʥʠʪʴ ʩʚʝʜʝʥʠʷ ʦ ʙʠʦʤʦʨʬʦʣʦʛʠʠ ʥʝʢʦʪʦʨʳʭ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʨʦʟ. 

ʄʝʪʦʜʠʢʘ. ʅʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʢʫʩʪʳ ʩ ʩʦʭʨʘʥʠʚʰʝʡʩʷ 

ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʟʥʳʭ ʛʨʫʧʧ ʨʦʟ ʜʣʷ ʫʪʦʯʥʝʥʠʷ 

ʠʭ ʞʠʟʥʝʥʥʦʡ ʬʦʨʤʳ. ʆʧʨʝʜʝʣʷʣʦʩʴ ʧʦʣʦʞʝʥʠʝ ʮʚʝʪʦʥʦʩʥʳʭ ʧʦʙʝʛʦʚ 

ʠ ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʯʝʢ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʘʥʘʪʦʤʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ 

ʩʪʝʙʣʝʡ ʧʦʙʝʛʦʚ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ. ʉʨʝʟʳ ʜʝʣʘʣʠʩʴ ʙʨʠʪʚʦʡ ʦʪ ʨʫʢʠ, 

ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩʪʘʥʜʘʨʪʥʳʤʠ ʨʝʘʢʪʠʚʘʤʠ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʪʝʧʝʥʠ 

ʦʜʨʝʚʝʩʥʝʥʠʷ. ʇʨʝʧʘʨʘʪʳ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʩʚʝʪʦʚʦʛʦ 

ʤʠʢʨʦʩʢʦʧʘ çɹʠʦʤʝʜ 4è ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝʤ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʅʘʰʠ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʧʦ ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʦʜʟʝʤʥʦʡ ʯʘʩʪʠ (ʟʦʥʳ ʚʦʟʦʙʥʦʚʣʝʥʠʷ) ʚʩʝ ʚʠʜʳ ʨʦʟ 

ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʢʩʠʣʦʨʠʟʦʤʥʦ-ʢʦʨʦʪʢʦʢʦʨʥʝʚʠʱʥʳʝ 

ʠ ʢʩʠʣʦʨʠʟʦʤʥʦ-ʜʣʠʥʥʦʢʦʨʥʝʚʠʱʥʳʝ. ʂʩʠʣʦʨʠʟʦʤʦʤ ʥʘʟʳʚʘʝʪʩʷ 

ʤʥʦʛʦʣʝʪʥʷʷ ʧʦʜʟʝʤʥʘʷ ʧʦʙʝʛʦʚʘʷ ʯʘʩʪʴ ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʜʝʨʝʚʴʝʚ ʩ 

ʟʦʥʦʡ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʠʣʠ ʦʜʨʝʚʝʩʥʝʚʘʶʱʝʝ ʢʦʨʥʝʚʠʱʝ (ɾʤʳʣʝʚ ʠ ʜʨ., 

2002). ʕʪʦʪ ʪʝʨʤʠʥ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʊ.ɻ. ɼʝʨʚʠʟ-ʉʦʢʦʣʦʚʦʡ (1966) ʠ 

ʜʦʚʦʣʴʥʦ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʦʧʠʩʘʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʜʟʝʤʥʦʡ 

ʯʘʩʪʠ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʩʝ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʳʝ 

ʩʦʨʪʘ ï ʢʩʠʣʦʨʠʟʦʤʥʦ-ʢʦʨʦʪʢʦʢʦʨʥʝʚʠʱʥʳʝ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʦʙʣʝʛʯʘʝʪ ʠʭ ʚʳʨʘʱʠʚʘʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ 

ʘʢʪʠʚʥʦ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʫʯʘʩʪʢʘ, ʦʩʪʘʚʘʷʩʴ ʥʘ ʦʪʚʝʜʝʥʥʦʤ ʜʣʷ ʥʠʭ 

ʤʝʩʪʝ. 

ʈʘʟʥʳʝ ʚʠʜʳ ʨʦʟ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʪʦʡ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʦʩʪʘ 

ʥʘʜʟʝʤʥʳʭ ʧʦʙʝʛʦʚ. ʇʦ ʚʳʩʦʪʝ ʧʦʙʝʛʦʚ ʨʘʟʣʠʯʘʶʪ ʥʠʟʢʦʨʦʩʣʳʝ, 

ʥʘʧʨʠʤʝʨ, ʤʠʥʠʘʪʶʨʥʳʝ, ʧʘʪʠʦ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʥʠʟʢʦʨʦʩʣʳʝ 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʨʦʟ ʬʣʦʨʠʙʫʥʜʘ. ʇʦ ʥʘʧʨʘʚʣʝʥʠʶ ʨʦʩʪʘ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʬʦʨʤ ʧʨʷʤʦʨʘʩʪʫʱʠʝ. ʋ ʧʦʯʚʦʧʦʢʨʦʚʥʳʭ ʨʦʟ ʧʦʙʝʛʠ ʨʘʩʧʨʦʩʪʸʨʪʳ ʧʦ 

ʧʦʯʚʝ, ʠʭ ʦʙʳʯʥʦ ʚʳʩʘʞʠʚʘʶʪ ʥʘ ʩʢʣʦʥʘʭ. ʇʣʝʪʠʩʪʳʝ ʨʦʟʳ ʠʤʝʶʪ 

ʜʣʠʥʥʳʝ ʛʠʙʢʠʝ ʧʦʙʝʛʠ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʧʦʜʚʷʟʳʚʘʥʠʷ ʢ ʦʧʦʨʝ. 
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ʂʘʞʜʘʷ ʬʦʨʤʘ ʨʦʟ ʥʘʭʦʜʠʪ ʩʚʦʸ ʧʨʠʤʝʥʝʥʠʝ ʚ ʜʠʟʘʡʥʝ (ʍʝʩʩʘʡʦʥ, 

1999). 

 

 
ɸ                                                           ɹ 

ʈʠʩ. 1. ʇʦʙʝʛʠ ʨʦʟ ʧʝʨʚʦʛʦ (ɸ) ʠ ʚʪʦʨʦʛʦ (ɹ) ʛʦʜʘ (ʛʝʥʝʨʘʪʠʚʥʳʝ)  

 

ʂ ʛʨʫʧʧʝ ʢʩʠʣʦʨʠʟʦʤʥʦ-ʢʦʨʦʪʢʦʢʦʨʥʝʚʠʱʥʳʭ ʦʪʥʦʩʷʪʩʷ ʠ 

ʧʨʠʨʦʜʥʳʝ ʚʠʜʳ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩ ʜʝʢʦʨʘʪʠʚʥʳʤʠ 

ʮʝʣʷʤʠ. ʉʨʝʜʠ ʥʠʭ, ʥʘʧʨʠʤʝʨ, ʨʦʟʘ ʙʝʜʨʝʥʝʮʝʣʠʩʪʥʘʷ ʠʣʠ ʢʦʣʶʯʘ ̫

(Rosa pimpinellifolia L.), ʰʠʧʦʚʥʠʢ ʤʦʨʱʠʥʠʩʪʳʡ (Rosa rugosa Thunb.) 

ʠ ʜʨ. ʆʥʠ ʠʥʦʛʜʘ ʩʧʦʩʦʙʥʳ ʢ ʩʣʘʙʦʤʫ ʚʝʛʝʪʘʪʠʚʥʦʤʫ ʨʘʟʤʥʦʞʝʥʠʶ. 

ʄ  r ʥʘʙʣʶʜʘʣʠ ʦʙʨʘʟʦʚʘʥʠʝ ʜʦʯʝʨʥʠʭ ʢʫʩʪʦʚ ʫ ʰʠʧʦʚʥʠʢʘ 

ʤʦʨʱʠʥʠʩʪʦʛʦ, ʥʦ ʨʷʜʦʤ ʩ ʤʘʪʝʨʠʥʩʢʠʤ ʨʘʩʪʝʥʠʝʤ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʰʠʧʦʚʥʠʢʠ ʤʘʡʩʢʠʡ (Rosa majalis Herrm.), ʩʦʙʘʯʠʡ (Rosa canina L.) ï 

ʢʩʠʣʦʨʠʟʦʤʥʦ-ʜʣʠʥʥʦʢʦʨʥʝʚʠʱʥʳʝ ʚʠʜʳ. ɺ ʧʨʠʨʦʜʥʳʭ ʵʢʦʪʦʧʘʭ ʦʥʠ 

ʦʙʨʘʟʫʶʪ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʠʝ ʟʘʨʦʩʣʠ. ɺ ʢʫʣʴʪʫʨʝ ʙʳʩʪʨʦ ʨʘʟʨʘʩʪʘʶʪʩʷ 

ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʠ ʪʨʝʙʫʶʪ ʢʦʥʪʨʦʣʷ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʀʭ ʯʘʩʪʦ 

ʩʯʠʪʘʶʪ ʢʦʨʥʝʦʪʧʨʳʩʢʦʚʳʤʠ (ɸʢʩʸʥʦʚ ʠ ʜʨ., 2001).  

ʆʜʥʘʢʦ ʢʦʨʥʝʦʪʧʨʳʩʢʦʚʦʩʪʴ ʜʣʷ ʰʠʧʦʚʥʠʢʦʚ ʥʝ ʭʘʨʘʢʪʝʨʥʘ. ʅʘ 

ʠʭ ʢʦʨʥʷʭ ʧʨʠʜʘʪʦʯʥʳʝ ʧʦʯʢʠ ʥʝ ʟʘʢʣʘʜʳʚʘʶʪʩʷ, ʘ ʚʦʪ ʜʣʠʥʥʳʝ 

ʛʠʧʦʛʝʦʛʝʥʥʳʝ ʢʦʨʥʝʚʠʱʘ ʬʦʨʤʠʨʫʶʪʩʷ ʚʩʝʛʜʘ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʭ 

ʘʢʪʠʚʥʦʝ ʚʝʛʝʪʘʪʠʚʥʦʝ ʨʘʟʤʥʦʞʝʥʠʝ. ʂʩʠʣʦʨʠʟʦʤʥʦ-

ʢʦʨʦʪʢʦʢʦʨʥʝʚʠʱʥʳʝ ʨʦʟʳ ʯʘʱʝ ʚʩʝʛʦ ʨʘʟʤʥʦʞʘʶʪ ʯʝʨʝʥʢʘʤʠ ʠʣʠ 
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ʦʪʚʦʜʢʘʤʠ. ɺ ʧʠʪʦʤʥʠʢʘʭ ʠʭ ʤʦʞʥʦ ʨʘʟʤʥʦʞʘʪʴ ʧʨʠʚʠʚʢʘʤʠ. ɺ 

ʢʘʯʝʩʪʚʝ ʧʦʜʚʦʷ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪ ʚʠʜʦʚʳʝ ʢʦʨʦʪʢʦʢʦʨʥʝʚʠʱʥʳʝ 

ʬʦʨʤʳ. ʇʨʠʤʝʥʷʶʪ ʚ ʵʪʠʭ ʮʝʣʷʭ ʠ ʨʦʟʫ ʩʦʙʘʯʴʶ (Rosa canina L.), 

ʨʝʛʫʣʷʨʥʦ ʫʜʘʣʷʷ ʧʦʙʝʛʠ, ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʦʪ ʧʦʜʚʦʷ, ʢʦʪʦʨʳʝ ʧʦ 

ʪʨʘʜʠʮʠʠ ʥʘʟʳʚʘʶʪ ʢʦʨʥʝʚʳʤʠ ʦʪʧʨʳʩʢʘʤʠ (ʍʝʩʩʘʡʦʥ, 1999). 

ʈʘʟʥʳʝ ʚʠʜʳ ʨʦʟ ʦʪʣʠʯʘʶʪʩʷ ʭʘʨʘʢʪʝʨʦʤ ʟʘʣʦʞʝʥʠʷ 

ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʯʝʢ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʣʠʷʝʪ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʞʠʟʥʠ ʥʘʟʝʤʥʳʭ ʧʦʙʝʛʦʚ, ʥʦ ʥʝ ʩʚʷʟʘʥʦ ʩ ʜʝʢʦʨʘʪʠʚʥʦʩʪʴʶ. 

ɼʝʢʦʨʘʪʠʚʥʦʩʪʴ ʨʦʟ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʦʡ ʠ ʨʘʟʤʝʨʦʤ ʮʚʝʪʢʦʚ, ʠʭ 

ʢʦʣʠʯʝʩʪʚʦʤ ʚ ʩʦʮʚʝʪʠʠ ʠ ʯʠʩʣʦʤ ʩʦʮʚʝʪʠʡ ʥʘ ʧʦʙʝʛʝ. ʅʘʧʨʠʤʝʨ, ʫ 

ʯʘʡʥʦ-ʛʠʙʨʠʜʥʳʭ, ʧʦʣʠʘʥʪʦʚʳʭ ʨʦʟ ʠ ʬʣʦʨʠʙʫʥʜʘ ʛʝʥʝʨʘʪʠʚʥʳʝ ʧʦʯʢʠ 

ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʥʘ ʧʦʙʝʛʘʭ ʧʝʨʚʦʛʦ ʛʦʜʘ ʠʟ ʚʝʨʭʫʰʝʯʥʦʡ ʧʦʯʢʠ, ʚ ʪʦ 

ʚʨʝʤʷ ʢʘʢ ʫ ʧʦʯʚʦʧʦʢʨʦʚʥʳʭ ʠ ʧʣʝʪʠʩʪʳʭ ʨʦʟ, ʚʠʜʦʚʳʭ ʰʠʧʦʚʥʠʢʦʚ 

ʛʝʥʝʨʘʪʠʚʥʳʝ ʧʦʯʢʠ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘ ʚʪʦʨʦʡ ʛʦʜ ʞʠʟʥʠ ʤʘʪʝʨʠʥʩʢʦʛʦ 

ʧʦʙʝʛʘ ʠʟ ʧʘʟʫʰʥʳʭ ʧʦʯʝʢ ʥʘ ʫʢʦʨʦʯʝʥʥʳʭ ʧʦʙʝʛʘʭ ʠ ʠʤʝʶʪ ʙʦʢʦʚʦʝ 

ʧʦʣʦʞʝʥʠʝ. ʕʪʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʞʠʟʥʠ ʧʦʙʝʛʦʚ. 

ɹʦʢʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʮʚʝʪʦʥʦʩʦʚ ʩʚʦʡʩʪʚʝʥʥʦ ʠ ʥʝʢʦʪʦʨʳʤ ʚʠʜʦʚʳʤ 

ʬʦʨʤʘʤ ʰʠʧʦʚʥʠʢʦʚ (ʨʠʩ. 1). 

ʇʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʩʧʝʮʠʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʘʥʘʪʦʤʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʝʙʣʷ ʨʘʟʥʳʭ ʚʠʜʦʚ ʨʦʟ, ʚʳʷʩʥʝʥʠʝ ʩʪʝʧʝʥʠ ʝʛʦ 

ʧʘʨʝʥʭʠʤʘʪʠʟʘʮʠʠ. ʉʫʱʝʩʪʚʫʝʪ ʤʥʝʥʠʝ, ʯʪʦ ʫʩʧʝʭ ʨʘʟʤʥʦʞʝʥʠʷ 

ʯʝʨʝʥʢʘʤʠ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʟʘʧʘʩʥʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʩʪʝʙʣʷʭ.  

ʅʘʰʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ 

ʩʪʝʙʣʷ ʨʘʟʥʳʭ ʚʠʜʦʚ ʤʥʦʛʦ ʦʙʱʠʭ ʧʨʠʟʥʘʢʦʚ. ʉʨʝʜʠ ʥʠʭ ʭʦʨʦʰʦ 

ʚʳʨʘʞʝʥʥʘʷ ʧʝʨʚʠʯʥʘʷ ʢʦʨʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʧʣʘʩʪʠʥʯʘʪʦʡ ʢʦʣʣʝʥʭʠʤʳ 

ʠ ʢʦʨʦʚʦʡ ʧʘʨʝʥʭʠʤʳ (ʨʠʩ. 2). ʂʦʣʣʝʥʭʠʤʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʝ ʩʦʚʩʝʤ 

ʨʘʚʥʦʤʝʨʥʳʤ ʢʦʣʴʮʦʤ. ɽʩʪʴ ʫʯʘʩʪʢʠ, ʛʜʝ ʯʠʩʣʦ ʩʣʦʸʚ ʢʦʣʣʝʥʭʠʤʳ ʧʦ 

ʢʦʣʴʮʫ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʷʪʴ, ʘ ʚ ʦʪʜʝʣʴʥʳʭ ʤʝʩʪʘʭ ʜʦʩʪʠʛʘʝʪ ʚʦʩʴʤʠ, ʯʪʦ 

ʥʘʧʦʤʠʥʘʝʪ ʧʫʯʢʠ.  

ʊʘʢʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʩʚʦʡʩʪʚʝʥʥʘ ʥʝ ʪʦʣʴʢʦ ʨʦʟʘʤ, ʥʦ ʚʩʪʨʝʯʘʝʪʩʷ 

ʠ ʫ ʜʨʫʛʠʭ ʢʫʩʪʘʨʥʠʢʦʚ, ʥʘʧʨʠʤʝʨ, ʫ ʙʫʟʠʥʳ. ʅʘ ʤʝʩʪʝ ʧʨʦʪʦʬʣʦʵʤʳ 

ʬʦʨʤʠʨʫʝʪʩʷ ʯʝʪʢʦ ʦʯʝʨʯʝʥʥʳʤʠ ʛʨʫʧʧʘʤʠ ʬʣʦʵʤʥʘʷ ʩʢʣʝʨʝʥʭʠʤʘ. 

ʅʘʨʷʜʫ ʩ ʦʙʱʠʤʠ ʧʨʠʟʥʘʢʘʤʠ ʝʩʪʴ ʥʝʢʦʪʦʨʳʝ ʦʪʣʠʯʠʷ. ɺ ʩʪʝʙʣʝ 

ʯʘʡʥʦ-ʛʠʙʨʠʜʥʦʡ ʨʦʟʳ ʟʥʘʯʠʪʝʣʴʥʦ ʰʠʨʝ ʧʝʨʚʠʯʥʳʝ ʩʝʨʜʮʝʚʠʥʥʳʝ 

ʣʫʯʠ, ʜʦʩʪʠʛʘʶʱʠʝ 5ï6 ʢʣʝʪʦʢ ʧʦ ʰʠʨʠʥʝ, ʧʦʵʪʦʤʫ ʠ ʛʨʫʧʧʳ ʬʣʦʵʤʳ 

ʩʠʣʴʥʝʝ ʨʘʩʩʪʘʚʣʝʥʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ ʢʦʣʶʯʝʡ ʨʦʟʳ ʣʫʯʠ ʫʟʢʠʝ. 

 ɼʨʝʚʝʩʠʥʘ ʦʪʯʝʪʣʠʚʦ ʨʘʩʩʝʷʥʥʦʩʦʩʫʜʠʩʪʘʷ, ʯʪʦ ʚʦʦʙʱʝ 

ʩʚʦʡʩʪʚʝʥʥʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʩʝʤʝʡʩʪʚʘ Rosaceae (ɼʞʦʥʩ, 1932). ʋ 

ʨʦʟʳ ʢʦʣʶʯʝʡ ʩʦʩʫʜʳ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʤʝʣʴʯʝ ʧʦ ʜʠʘʤʝʪʨʫ. ʄʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚʳʷʚʣʝʥʥʳʝ ʦʪʣʠʯʠ ̫ ʦʙʫʩʣʦʚʣʝʥʳ ʨʘʟʥʦʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʞʠʟʥʠ ʧʦʙʝʛʦʚ. 
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ɸ                                                              ɹ 

 
ʈʠʩ. 2. ʇʦʧʝʨʝʯʥʳʝ ʩʨʝʟʳ ʩʪʝʙʣʝʡ ʨʦʟ: 
ɸ ï ʯʘʡʥʦ-ʛʠʙʨʠʜʥʦʡ; ɹ ï ʢʦʣʶʯʝʡ 

 

 
ɸ                                                           ɹ 

ʈʠʩ. 3. ʉʪʨʦʝʥʠʝ ʩʝʨʜʮʝʚʠʥʳ ʩʪʝʙʣʷ ʯʘʡʥʦ-ʛʠʙʨʠʜʥʦʡ ʨʦʟʳ: 
ɸ ï ʫʚʝʣʠʯʝʥʠʝ Ĭ120; ɹ ï ʫʚʝʣʠʯʝʥʠʝ Ĭ600 

 

ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʝʨʜʮʝʚʠʥʘ ʫ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʠʜʦʚ 

ʜʦʩʪʘʪʦʯʥʦ ʩʚʦʝʦʙʨʘʟʥʘ. ʂʨʫʧʥʳʝ ʢʣʝʪʢʠ, ʩʠʣʴʥʦ ʚʘʢʫʦʣʠʟʠʨʦʚʘʥʥʳʝ, 

ʯʝʨʝʜʫʶʪʩʷ ʩ ʤʝʣʢʠʤʠ ʢʣʝʪʢʘʤʠ, ʢʦʪʦʨʳʝ ʠʤʝʪʁ ʙʦʣʝʝ ʛʫʩʪʫʶ 

ʮʠʪʦʧʣʘʟʤʫ.  

ɺ ʢʣʝʪʢʘʭ ʭʦʨʦʰʦ ʟʘʤʝʪʥʳ ʢʨʠʩʪʘʣʣʳ ʦʢʩʘʣʘʪʘ ʢʘʣʴʮʠʷ ʚ ʚʠʜʝ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʧʝʩʢʘ. ʀʭ ʦʪʤʝʯʘʣʠ ʠ ʜʨʫʛʠʝ ʘʚʪʦʨʳ (Delinschi-Floria 
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et al., 2009a, b.) (ʨʠʩ. 3). ʈʘʟʤʝʨʳ ʩʝʨʜʮʝʚʠʥʳ ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʝ ʫ 

ʠʟʫʯʘʝʤʳʭ ʚʠʜʦʚ. 

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʨʦʟ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʝ 

ʦʩʥʦʚʥʳʝ ʞʠʟʥʝʥʥʳʝ ʬʦʨʤr. ʂʩʠʣʦʨʠʟʦʤʥʦ-ʜʣʠʥʥʦʢʦʨʥʝʚʠʱʥʘʷ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʩʠʣʦʨʠʟʦʤʥʦ-ʢʦʨʦʪʢʦʢʦʨʥʝʚʠʱʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ 

ʚʝʛʝʪʘʪʠʚʥʦʤʫ ʨʘʟʤʥʦʞʝʥʠʶ ʠ ʨʘʩʩʝʣʝʥʠʶ. ɺʳʷʚʣʝʥʥrʝ ʥʘʤʠ ʦʙʱʠʝ 

ʠ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʩʪʝʙʣʷ ʧʦʟʚʦʣʷʶʪ 

ʙʦʣʝʝ ʧʦʣʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʠʜʦʚ ʨʦʟ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
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We studied life forms, the generative buds formation and anatomical 

structure of stems in some species of genus Rosa L. Two main groups of life 

forms, such as xylorhizomatous-short-rhizomatous and xylorhizomatous-

long-rhizomatous were distinguished. Mentioed forms differ in their ability 

to vegetative reproduction and expansion. We also defined common and 

distinctive traits of stem anatomical structure. 
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ɼʀʅɸʄʀʂɸ ʌʀʊʆʎɽʅʆɿʆɺ ʉ ʋʏɸʉʊʀɽʄ ʇʆʃɽʄʆʍʆʈʆɺ 

ɺ ʆʂʈɽʉʊʅʆʉʊʗʍ ʇʆʉɽʃʂɸ ʄʆʅʏɸʃʆɺʆ  

(ʊɺɽʈʉʂɸʗ ʆɹʃɸʉʊʔ)
*
 

 

ɸ.ɸ. ʅʦʪʦʚ
1
, ɺ.ɸ. ʅʦʪʦʚ

2,1
, ʃ.ɺ. ɿʫʝʚʘ

1
, ʉ.ɸ. ʀʚʘʥʦʚʘ

1
,  

ɽ.ɸ. ɸʥʜʨʝʝʚʘ
1
, ɼ.ɸ. ʄʠʜʦʨʝʥʢʦ

1 

1
ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʊʚʝʨʴ 

2
ʄɹʆʋ ʉʆʐ ˉ 3, ʧʦʩ. ʈʝʜʢʠʥʦ (ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ) 

 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʜʠʥʘʤʠʢʘ ʬʠʪʦʮʝʥʦʟʦʚ ʩ ʨʘʩʪʝʥʠʷʤʠ ʧʦʣʝʤʦʭʦʨʘʤʠ 

ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧʦʩʝʣʢʘ ʄʦʥʯʘʣʦʚʦ (ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ, ʈʞʝʚʩʢʠʡ 

ʨʘʡʦʥ). ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʩʧʝʮʠʬʠʢʘ ʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʵʢʦʣʦʛʠʠ ʠ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ. ʂʦʤʧʣʝʢʩ ʚʦʝʥʥʳʭ ʩʢʣʘʜʦʚ ʦʢʦʣʦ ʄʦʥʯʘʣʦʚʦ ʚʦ ʚʨʝʤʷ 

ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ʙʳʣ ʢʣʶʯʝʚʳʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ 

ʦʙʲʝʢʪʦʤ ʈʞʝʚʩʢʦ-ɺʷʟʝʤʩʢʦʛʦ ʧʣʘʮʜʘʨʤʘ. ʅʘʠʙʦʣʝʝ ʦʙʳʯʥʳʤʠ ʟʜʝʩʴ 

ʧʦʣʝʤʦʭʦʨʘʤʠ ʩʪʘʣʠ Primula elatior (L.) Hill , Pimpinella major L., 

Arrhenatherum elatius (L.) P. Beauv. ex J. et C. Presl, Heracleum 

sphondylium L. ʇʨʦʚʝʜʝʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʠʥʚʘʟʠʚʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʧʦʣʝʤʦʭʦʨʦʚ. ɹʦʣʝʝ ʚʳʩʦʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʨʦʷʚʣʷʶʪ 

Primula elatior, Pimpinella major. ʇʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʙʳʩʪʨʦ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ Primula elatior. ʆʥʘ ʤʦʞʝʪ ʜʦʤʠʥʠʨʦʚʘʪʴ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ, ʨʘʩʩʝʣʷʝʪʩʷ ʚʜʦʣʴ ʜʦʨʦʛ ʠ ʪʨʦʧʠʥʦʢ, ʥʘ 

ʟʘʨʦʩʰʠʭ ʦʪʢʨʳʪʳʭ ʫʯʘʩʪʢʘʭ, ʦʧʫʰʢʘʭ, ʚ ʣʝʩʥʳʭ ʬʠʪʦʮʝʥʦʟʘʭ ʠ ʥʘ 

ʥʠʟʠʥʥʳʭ ʙʦʣʦʪʘʭ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʦʥʠʪʦʨʠʥʛ ʜʠʥʘʤʠʢʠ 

ʜʘʣʴʥʝʡʰʝʡ ʥʘʪʫʨʘʣʠʟʘʮʠʠ ʧʦʣʝʤʦʭʦʨʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʣʝʤʦʭʦʨʳ, ʘʜʚʝʥʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ, ʥʘʪʫʨʘʣʠʟʘʮʠʷ, 

ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʥʚʘʟʠʠ, ʠʥʚʘʟʠʦʥʥʘʷ ʙʠʦʣʦʛʠʷ, ʵʢʦʣʦʛʠʷ, ʄʦʥʯʘʣʦʚʦ, 

ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ, ɺʝʣʠʢʘʷ ʆʪʝʯʝʩʪʚʝʥʥʘʷ ʚʦʡʥʘ, ʈʞʝʚʩʢʘʷ ʙʠʪʚʘ.  

 

ɺʚʝʜʝʥʠʝ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʣʝʤʦʭʦʨʦʚ ʚ ʈʦʩʩʠʠ ʩʪʘʣʦ ʥʦʚʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ, ʢʦʪʦʨʦʝ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʥʚʘʟʠʦʥʥʦʡ ʙʠʦʣʦʛʠʠ 

(ʉʝʥʥʠʢʦʚ, 2012; ʈʝʰʝʪʥʠʢʦʚʘ, 2015; ʈʝʰʝʪʥʠʢʦʚʘ ʠ ʜʨ., 2021; 

ʇʘʥʘʩʝʥʢʦ, 2021; Tokhtar et al., 2021; Vinogradova et al., 2021; ʅʦʪʦʚ ʠ 

ʜʨ., 2022ʘ, ʙ). ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʣʝʤʦʭʦʨʥʳʤʠ ʟʘʥʦʩʘʤʠ, ʠʤʝʝʪ ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ 

ʢʣʶʯʝʚʳʭ ʤʦʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ 
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ʧʦʣʝʤʦʭʦʨʦʚ ʠ ʩʦʦʙʱʝʩʪʚ ʩ ʠʭ ʫʯʘʩʪʠʝʤ (ʈʝʰʝʪʥʠʢʦʚʘ ʠ ʜʨ., 2018, 

2019, 2020, 2021; ʅʦʪʦʚ ɸ., ʅʦʪʦʚ ɺ., 2019; ʅʦʪʦʚ ʠ ʜʨ., 2019ʘ, ʙ, 

2020ʘ, ʙ, 2022ʘ, ʙ; ʇʘʥʘʩʝʥʢʦ, ʈʝʰʝʪʥʠʢʦʚʘ, 2021). ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ 

ʢʨʘʡʥʝ ʠʥʪʝʨʝʩʥ rʦʩʥʦʚʥʳʝ ʦʙʲʝʢʪʳ ʈʞʝʚʩʢʦ-ɺʷʟʝʤʩʢʦʛʦ ʧʣʘʮʜʘʨʤʘ, 

ʢʦʪʦʨʳʡ ʩʪʘʣ ʢʣʶʯʝʚʳʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʨʘʡʦʥʦʤ ʚ ʧʝʨʠʦʜ ʨʝʘʣʠʟʘʮʠʠ 

ʥʘʩʪʫʧʘʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʈʞʝʚʩʢʦʡ ʙʠʪʚʳ (1942ï1943 ʛʛ.) (ʉʘʥʜʘʣʦʚ, 

1960; ʀʩʪʦʨʠʷé, 1976; ɻʝʨʘʩʠʤʦʚʘ, 2007, 2016; ʄʷʛʢʦʚ, 2013; 

ʂʘʣʘʰʥʠʢʦʚ, 2018; ʅʦʪʦʚ ʠ ʜʨ., 2022ʘ). ʇʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʦʢʢʫʧʘʮʠʷ, 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʣʦʩʩʘʣʴʥʳʭ ʩʠʣ ʥʝʤʝʮʢʦʡ ʘʨʤʠʠ, ʤʘʩʰʪʘʙʥʳʝ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʜʦʨʦʛ, ʘʢʪʠʚʥʳʝ ʙʦʝʚʳʝ 

ʜʝʡʩʪʚʠʷ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʤʘʩʩʦʚʦʤʫ ʟʘʥʦʩʫ ʩʝʤʷʥ ʯʫʞʝʨʦʜʥʳʭ 

ʨʘʩʪʝʥʠʡ. ʆʜʥʠʤ ʠʟ ʫʟʣʦʚʳʭ ʦʙʲʝʢʪʦʚ ʈʞʝʚʩʢʦ-ɺʷʟʝʤʩʢʦʛʦ ʧʣʘʮʜʘʨʤʘ 

ʩʪʘʣ ʧʦʩʝʣʦʢ ʄʦʥʯʘʣʦʚʦ, ʦʢʦʣʦ ʢʦʪʦʨʦʛʦ ʨʘʩʧʦʣʘʛʘʣʩʷ ʢʨʫʧʥʝʡʰʠʡ 

ʢʦʤʧʣʝʢʩ ʚʦʝʥʥʳʭ ʩʢʣʘʜʦʚ (Osteuropaé, 1943; ɻʝʨʘʩʠʤʦʚʘ, 2016; 

ʂʘʣʘʰʥʠʢʦʚ, 2018). ʕʪʘ ʪʝʨʨʠʪʦʨʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʫʯʘʩʪʠʝʤ ʧʦʣʝʤʦʭʦʨʦʚ ʠ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴʶ ʠʭ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ (ʅʦʪʦʚ 

ʠ ʜʨ., 2021ʘ, 2022ʘ). ɸʢʪʫʘʣʝʥ ʝʝ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʠ ʚʳʷʩʥʝʥʠʝ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʥʘʪʫʨʘʣʠʟʘʮʠʠ ʧʦʣʝʤʦʭʦʨʦʚ.  

ʎʝʣʴ ʨʘʙʦʪʳ ï ʚʳʷʩʥʝʥʠʝ ʜʠʥʘʤʠʢʠ ʬʠʪʦʮʝʥʦʟʦʚ ʩ ʫʯʘʩʪʠʝʤ 

ʧʦʣʝʤʦʭʦʨʦʚ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧʦʩʝʣʢʘ ʄʦʥʯʘʣʦʚʦ. 

ʄʝʪʦʜʠʢʘ. ʇʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ 2019ï2022 ʛʛ. ʚ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʧʦʩʝʣʢʘ ʄʦʥʯʘʣʦʚʦ ʈʞʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʀʟʫʯʝʥʳ ʦʩʥʦʚʥʳʝ ʵʢʦʪʦʧʳ, ʬʠʪʦʮʝʥʦʟʳ ʠ ʣʘʥʜʰʘʬʪʳ ʚ ʧʨʝʜʝʣʘʭ 

ʧʦʩʝʣʢʘ, ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʩʪʘʥʮʠʠ ʄʦʥʯʘʣʦʚʦ, ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʡ 

ʚʦʡʩʢʦʚʦʡ ʯʘʩʪʠ ˉ 67730 ʠ ʚʦʝʥʥʦʡ ʙʘʟʳ ʩ ʨʘʟʫʰʝʥʥʳʤ ʩʢʣʘʜʘʤʠ, ʘ 

ʪʘʢʞʝ ʜʝʨʝʚʥʠ ʄʦʥʯʘʣʦʚʦ ʠ ʚʜʦʣʴ ʜʝʤʦʥʪʠʨʦʚʘʥʥʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ 

ʄʦʥʯʘʣʦʚʦïɿʘʚʦʣʞʩʢʠʡ. ʕʪʠ ʦʙʲʝʢʪʳ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʚʳʜʝʣʝʥʥʦʡ 

ʥʘʤʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʧʦʣʝʤʦʭʦʨʦʚ ʢʣʶʯʝʚʦʡ ʪʝʨʨʠʪʦʨʠʠ ʂʊ 2 (ʅʦʪʦʚ ʠ 

ʜʨ., 2022ʘ). ɹʣʘʛʦʜʘʨʷ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʝ ʈʦʞʜʝʩʪʚʝʥʦïʇʘʧʠʥʦï

ʄʝʜʚʝʜʝʚʦïʄʦʥʯʘʣʦʚʦ, ʧʦʩʪʨʦʝʥʥʦʡ ʚ 1942 ʛ. ʚʦʡʩʢʘʤʠ ʚʝʨʤʘʭʪʘ, ʚʩʝ 

ʦʪʤʝʯʝʥʥʳʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤʠ ʫʯʘʩʪʢʠ ʚ ʧʝʨʠʦʜ 

ʦʢʢʫʧʘʮʠʠ ʩʪʘʣʠ ʚʘʞʥʳʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʫʟʣʦʤ ʈʞʝʚʩʢʦ-ɺʷʟʝʤʩʢʦʛʦ 

ʧʣʘʮʜʘʨʤʘ. ʇʨʠ ʘʥʘʣʠʟʝ ʤʘʪʝʨʠʘʣʦʚ, ʩʦʙʨʘʥʥʳʭ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ 

ʄʦʥʯʘʣʦʚʦ, ʤʳ ʩʦʧʦʩʪʘʚʣʷʣʠ ʠʭ ʩ ʜʘʥʥʳʤʠ ʩʧʝʮʠʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʨʘʡʦʥʝ ʧʣʘʪʬʦʨʤʳ ʈʦʞʜʝʩʪʚʝʥʦ ʠ 

ʥʘʩʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʄʝʜʚʝʜʝʚʦ, ɼʫʙʨʦʚʢʘ, ʇʘʧʠʥʦ (ʅʦʪʦʚ ɸ., ʅʦʪʦʚ ɺ., 

2020ʘ, ʙ; ʅʦʪʦʚ. ʠ ʜʨ., 2019ʘ, ʙ, 2020ʘïʛ, 2022ʘ).  

ʇʨʠ ʚʳʷʩʥʝʥʠʠ ʜʠʥʘʤʠʢʠ ʣʘʥʜʰʘʬʪʦʚ, ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, 

ʩʚʷʟʠ ʩ ʚʦʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʫʪʷʤʠ ʠʟʫʯʝʥʳ ʢʘʨʪʳ 

ʧʝʨʠʦʜʘ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ, ʜʦʚʦʝʥʥʦʛʦ ʠ ʧʦʩʣʝʚʦʝʥʥʦʛʦ 

ʚʨʝʤʝʥʠ (ʊʦʧʦʛʨʘʬʠʯʝʩʢʘʷé, 1853; ʂʘʨʪʘé, 1935ï1940; Osteuropaé, 

1943; ʊʦʧʦʛʨʘʬʠʯʝʩʢʠʝé, 1989; ʇʦʜʨʦʙʥʘʷé, 1991ï2005) (ʨʠʩ. 1).   



ɺʝʩʪʥʠʢ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ "ɹʠʦʣʦʛʠʷ ʠ ɻ ʢʦʣʦʛʠʷ". 2022. ̄  4 (68) 

 

- 102 - 

 

 

  
 

ʈʠʩ. 1. ʄʦʜʝʣʴʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʥʘ ʢʘʨʪʘʭ ʨʘʟʥʳʭ ʣʝʪ: 1943; 1853 (ʩʣʝʚʘ); 2001 (ʩʧʨʘʚʘ) 

(ʧʦ: ʊʦʧʦʛʨʘʬʠʯʝʩʢʘʷé, 1853; Osteuropaé, 1943; ʇʦʜʨʦʙʥʘʷé, 1991ï2005)   
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ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʦʢʫʤʝʥʪʘʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʣʠʪʝʨʘʪʫʨʘ ʧʦ 

ʙʦʝʚʳʤ ʜʝʡʩʪʚʠʷʤ ʠ ʩʦʙʳʪʠʷʤ ʈʞʝʚʩʢʦʡ ʙʠʪʚʳ (ʉʘʥʜʘʣʦʚ, 1960; 

ʀʩʪʦʨʠʷé, 1976; ʊʚʝʨʩʢʠʝé, 2001; ɻʝʨʘʩʠʤʦʚʘ, 2007, 2016; ʄʷʛʢʦʚ, 

2013; ʂʘʣʘʰʥʠʢʦʚ, 2018 ʠ ʜʨ.). ʈʘʩʩʤʦʪʨʝʥʳ ʠʩʪʦʯʥʠʢʠ, ʦʪʨʘʞʘʶʱʠʝ 

ʠʩʪʦʨʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʢʨʝʩʪʥʦʩʪʝʡ ʄʦʥʯʘʣʦʚʦ ʚ ʢʘʯʝʩʪʚʝ ʚʦʝʥʥʦʡ 

ʙʘʟʳ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʡ ʚʦʠʥʩʢʠʭ ʯʘʩʪʝʡ (ʈʳʙʢʠʥ, 2010; ʉʠʤʦʥʦʚ, 

2010; ʀ ʛʦʜʳé, 2011; ʆʪʥʦʰʝʥʠʝé, 2015; ɸʬʘʥʘʩʴʝʚ, 2020; ʄʠʨʟʘʷʥ, 

2021). 

ɺ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧʦʩʝʣʢʘ ʄʦʥʯʘʣʦʚʦ ʠ ʧʨʠʤʳʢʘʶʱʠʭ ʢ ʥʝʤʫ 

ʦʙʲʝʪʦʚ ʟʘʢʘʨʪʠʨʦʚʘʥʳ ʚʩʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʧʦʣʝʤʦʭʦʨʦʚ (402 ʧʫʥʢʪʘ 

ʤʦʥʠʪʦʨʠʥʛʘ) ʠ ʚʩʝ ʮʝʥʦʧʦʧʫʣʷʮʠʦʥʥʳʝ ʣʦʢʫʩʳ ʢʘʞʜʦʛʦ ʤʦʜʝʣʴʥʦʛʦ 

ʚʠʜʘ (ʚʩʝʛʦ ʙʦʣʝʝ 900), ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʫʪʦʯʥʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ 

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 

ʦʙʦʙʱʘʶʱʝʛʦ 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 ʤʳ ʦʧʠʩʳʚʘʣʠ ʦʩʦʙʝʥʥʦʩʪʠ ʵʢʦʪʦʧʘ, 

ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ, ʦʩʥʦʚʥʳʝ ʘʩʩʦʮʠʘʮʠʠ ʠ ʪʠʧʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. 

ɻʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʦʧʠʩʘʥʠʷ ʚʳʧʦʣʥʷʣʠ ʧʦ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʠʢʘʤ 

(ʇʦʣʝʚʘʷé, 1964; ɺʦʨʦʥʦʚ, 1973; ʀʧʘʪʦʚ, 1998). ɻʨʫʧʧʠʨʦʚʢʘ 

ʚʘʨʠʘʥʪʦʚ ʩʦʦʙʱʝʩʪʚ ʩ ʧʦʣʝʤʦʭʦʨʘʤʠ ʧʨʦʠʟʚʝʜʝʥʘ ʩ ʫʯʝʪʦʤ ʩʪʨʫʢʪʫʨʳ 

ʠʟʫʯʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʧʦʛʨʘʥʠʯʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. 

ʆʮʝʥʠʚʘʣʠ ʯʠʩʣʝʥʥʦʩʪʴ, ʦʙʠʣʠʝ ʠ ʘʢʪʠʚʥʦʩʪʴ ʧʦʣʝʤʦʭʦʨʦʚ. ʇʨʠ  

ʦʧʨʝʜʝʣʝʥʠʠ ʮʝʥʦʪʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ ʤʦʜʝʣʴʥʳʭ ʚʠʜʦʚ ʠ ʠʥʪʝʛʨʘʣʴʥʦʡ 

ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʝʜʣʦʞʝʥʥʳʡ ʨʘʥʝʝ 

ʥʘʤʠ ʧʦʜʭʦʜ ʠ ʰʢʘʣʳ (ʅʦʪʦʚ ʠ ʜʨ., 2022ʘ). ɺʳʷʩʥʷʣʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʝʤʝʥʥʦʛʦ ʠ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ, ʫʨʦʚʝʥʴ ʞʠʟʥʝʥʥʦʩʪʠ 

ʦʩʦʙʝʡ. ɹʦʣʝʝ ʜʝʪʘʣʴʥʦ ʠʟʫʯʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʵʢʦʣʦʛʠʠ ʠ ʙʠʦʣʦʛʠʠ 

Primula elatior, Pimpinella major, Colchicum autumnale.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʋʨʦʚʝʥʴ ʠ ʭʘʨʘʢʪʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ ʄʦʥʯʘʣʦʚʦ ʠ ʝʛʦ ʦʢʨʝʪʥʦʩʪʝʡ, ʩʪʨʫʢʪʫʨʘ ʝʝ ʣʘʥʜʰʘʬʪʦʚ ʠ 

ʵʢʦʪʦʧʦʚ ʩʠʣʴʥʦ ʠʟʤʝʥʷʣʠʩʴ ʚ ʨʘʟʥʳʝ ʠʩʪʦʨʠʯʝʩʢʠʝ ʧʝʨʠʦʜʳ. ʕʪʦ 

ʦʙʫʩʣʦʚʠʣʦ ʟʥʘʯʠʪʝʣʴʥʫʶ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʬʣʦʨʳ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, 

ʥʝʧʨʦʩʪʫʶ ʜʠʥʘʤʠʢʫ ʬʠʪʦʮʝʥʦʟʦʚ. ɼʘʥʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʫʩʣʦʞʥʷʶʪ 

ʘʥʘʣʠʟ ʧʦʣʝʤʦʭʦʨʦʚ ʠ ʦʧʨʝʜʝʣʷʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʢʦʤʤʝʥʪʘʨʠʝʚ ʦ ʩʧʝʮʠʬʠʢʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʚʳʙʦʨʝ ʤʦʜʝʣʴʥʳʭ ʚʠʜʦʚ.  
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ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʄʦʜʝʣʴʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʤʝʞʜʫʨʝʯʴʝ ʈʘʢʠʪʥʠ ʠ ʨʝʢʠ 

ɼʫʥʢʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʨʘʚʳʤʠ ʧʨʠʪʦʢʘʤʠ ɺʦʣʛʠ (ʇʦʜʨʦʙʥʘʷé, 

1991ï2005). ʉ ʩʝʚʝʨʘ ʧʨʠʤʳʢʘʝʪ ʨʫʩʣʦ ɺʦʣʛʠ (ʨʠʩ. 1). ɺʜʦʣʴ ʶʞʥʦʡ 

ʛʨʘʥʠʮʳ ʧʨʦʭʦʜʠʣ ʊʦʨʦʧʝʮʢʦ-ɹʝʣʴʩʢʠʡ ʪʨʘʢʪ, ʠ ʥʘ ʨʝʢʝ ʈʘʢʠʪʥʷ ʦʢʦʣʦ 

ʜʝʨʝʚʥʠ, ʥʘʟʳʚʘʝʤʦʡ ʚ ʪʝ ʚʨʝʤʝʥʘ ʄʦʣʯʘʥʦʚʦ, ʙʳʣʘ ʧʝʨʚʘʷ ʥʘ ʧʫʪʠ ʦʪ 

ʈʞʝʚʘ ʧʦʯʪʦʚʘʷ ʩʪʘʥʮʠʷ (ʉʠʤʦʥʦʚ, 2010; ʉʅʄé, 2011). ɼʦ ʩʦʟʜʘʥʠʷ 

ʄʦʩʢʦʚʩʢʦ-ɺʠʥʜʘʚʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʦʩʥʦʚʥʳʝ ʧʣʦʱʘʜʠ ʟʘʥʠʤʘʣʠ 

ʢʨʫʧʥʳʝ ʣʝʩʥʳʝ ʤʘʩʩʠʚʳ (ʊʦʧʦʛʨʘʬʠʯʝʩʢʘʷé, 1853). ɺ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʣʝʩʘ ʨʘʟʣʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ, ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʝ, 

ʦʢʨʫʞʘʶʪ ʨʘʡʦʥ ʣʠʢʚʠʜʠʨʦʚʘʥʥʦʡ ʩʝʡʯʘʩ ʚʦʡʩʢʦʚʦʡ ʯʘʩʪʠ ˉ 67730. 

ʆʥʠ ʦʪʥʝʩʝʥʳ ʢ ʢʚʘʨʪʘʣʘʤ ʏʝʨʪʦʣʠʥʩʢʦʛʦ ʫʯʘʩʪʢʦʚʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ 

(ʍʘʨʘʢʪʝʨʠʩʪʠʢʘé, 2022). ʏʘʩʪʠʯʥʦ ʣʝʩʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʩʦʭʨʘʥʷʣʠʩʴ ʚ 

ʄʦʥʯʘʣʦʚʦ ʥʘ ʤʝʩʪʝ ʙʳʚʰʠʭ ʚʦʝʥʥʳʭ ʙʘʟ ʩ ʢʦʤʧʣʝʢʩʦʤ ʘʨʤʝʡʩʢʠʭ 

ʩʢʣʘʜʦʚ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʥʫʞʜ 

ʦʙʦʨʦʥʳ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʨʷʜʦʤ ʩ ʨʘʟʨʫʰʝʥʥʳʤʠ ʩʢʣʘʜʘʤʠ ʬʨʘʛʤʝʥʪʳ ʨʘʟʥʳʭ ʩʪʘʨʦʚʦʟʨʘʩʪʥʳʭ 

ʣʝʩʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ.  

ʊʦʣʴʢʦ ʚ 1901 ʛ. ʧʨʠ ʦʪʢʨʳʪʠʠ ʄʦʩʢʦʚʩʢʦ-ɺʠʥʜʘʚʦ-ʈʳʙʠʥʩʢʦʡ 

ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʦʢʦʣʦ ʩʪʘʥʮʠʠ ʄʦʥʯʘʣʦʚʦ ʚʦʟʥʠʢ ʧʦʩʝʣʦʢ. ɺ 1930 ʛ. 

ʙʳʣ ʦʩʥʦʚʘʥ ʄʦʥʯʘʣʦʚʩʢʠʡ ʠʟʚʝʩʪʢʦʚʳʡ ʟʘʚʦʜ, ʢ ʢʦʪʦʨʦʤʫ ʦʪ 

ʄʦʥʯʘʣʦʚʦ ʧʨʦʣʦʞʠʣʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʫʶ ʚʝʪʢʫ, ʩʦʝʜʠʥʠʚʰʫʶ ʧʦʪʦʤ 

ʩʪʘʥʮʠʶ ʩ ʧʦʩʝʣʢʦʤ ɿʘʚʦʣʞʩʢʠʤ (ʇʦʜʨʦʙʥʘʷé, 1991ï2005). ɺʦʝʥʥʦ-

ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʪʝʨʨʠʪʦʨʠʷ ʫ ʩʪʘʥʮʠʠ ʄʦʥʯʘʣʦʚʦ ʧʨʠʦʙʨʝʣʘ 

ʚ 1931 ʛ. ʧʦʩʣʝ ʦʨʛʘʥʠʟʘʮʠʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʚʦʝʥʥʦʛʦ ʩʢʣʘʜʘ ʅʘʨʦʜʥʦʛʦ 

ʢʦʤʠʩʩʘʨʠʘʪʘ ʦʙʦʨʦʥʳ ˉ 35 ʧʨʠ ʚʦʡʩʢʦʚʦʡ ʯʘʩʪʠ ˉ 11777 (ʀ ʛʦʜʳé, 

2011). ʃʝʪʦʤ 1941 ʛ. ʯʘʩʪʴ ʧʝʨʝʜʠʩʣʦʮʠʨʦʚʘʣʘʩʴ ʚ ɻʦʨʴʢʦʚʩʢʫʶ 

ʦʙʣʘʩʪʴ ʠ ʜʝʣʘʣʘ ʚʩʝ ʚʦʟʤʦʞʥʦʝ ʜʣʷ ʩʥʘʙʞʝʥʠʷ ʥʘʰʝʛʦ ʬʨʦʥʪʘ 

ʙʦʝʧʨʠʧʘʩʘʤʠ. ɺ 1942 ʛ. ʦʥʘ ʙʳʣʘ ʧʝʨʝʜʠʩʣʦʮʠʨʦʚʘʥʘ ʚ ʗʨʦʩʣʘʚʩʢʫʶ 

ʦʙʣʘʩʪʴ ʠ ʦʙʝʩʧʝʯʠʚʘʣʘ ʙʦʝʚʳʝ ʜʝʡʩʪʚʠʷ ʃʝʥʠʥʛʨʘʜʩʢʦʛʦ ʬʨʦʥʪʘ, ʘ 

ʟʠʤʦʡ 1944 ʛ. ʯʘʩʪʴ ʧʝʨʝʤʝʱʝʥʘ ʚ ʛ. ʊʦʨʦʧʝʮ ʥʘ ʤʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ 

3998-ʛʦ ʚʦʝʥʥʦʛʦ ʩʢʣʘʜʘ (ʀ ʛʦʜʳé, 2011).  

ɺʦʝʥʥʘʷ ʙʘʟʘ ʨʷʜʦʤ ʩ ʄʦʥʯʘʣʦʚʦ ʟʘʥʠʤʘʣʘ ʪʝʨʨʠʪʦʨʠʶ ʦʙʱʝʡ 

ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 700 ʛʘ ʠ ʠʩʭʦʜʥʦ ʙʳʣʘ ʩʣʦʞʥʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʘ. 

ʌʫʥʢʮʠʦʥʠʨʦʚʘʣʠ ʧʦʜʲʝʟʜʥʳʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʫʪʠ, ʨʘʟʛʨʫʟʦʯʥʳʝ 

ʠ ʧʦʛʨʫʟʦʯʥʳʝ ʧʫʥʢʪʳ ʩ ʧʣʘʪʬʦʨʤʘʤʠ. ʊʨʠ ʣʠʥʠʠ ʩʢʣʘʜʩʢʠʭ 

ʧʦʤʝʱʝʥʠʡ ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʫʢʨʝʧʣʝʥʥʳʤʠ ʢʘʤʥʝʤ ʜʦʨʦʛʘʤʠ (ʨʠʩ. 1). 

ʃʝʩʥʳʝ ʫʯʘʩʪʢʠ ʭʦʨʦʰʦ ʤʘʩʢʠʨʦʚʘʣʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʦʙʲʝʢʪʳ. ʉʫʜʷ ʧʦ 

ʯʠʩʣʫ ʭʨʘʥʠʣʠʱ ʚ ʯʘʩʪʠʯʥʦ ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʚ ʧʦʩʣʝʚʦʝʥʥʦʝ ʚʨʝʤʷ 

ʧʨʝʞʥʝʡ ʩʭʝʤʝ ʠʭ ʨʘʟʤʝʱʝʥʠʷ, ʚ ʧʨʝʜʝʣʘʭ ʙʘʟʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʦ 

ʙʦʣʝʝ 60 ʢʨʫʧʥʳʭ ʩʢʣʘʜʦʚ (ʨʠʩ. 2). ɹʝʟʫʩʣʦʚʥʦ, ʧʦʜʦʙʥʳʡ ʦʙʲʝʢʪ 

ʧʨʝʜʩʪʘʚʣʷʣ ʙʦʣʴʰʫʶ ʮʝʥʥʦʩʪʴ ʜʣʷ ʚʦʡʩʢ ʚʝʨʤʘʭʪʘ. ɺʝʩʴ ʧʝʨʠʦʜ 

ʦʢʢʫʧʘʮʠʠ, ʢʦʪʦʨʳʡ ʧʨʦʜʦʣʞʘʣʩʷ 17 ʤʝʩʷʮʝʚ, ʥʝʤʝʮʢʠʝ ʯʘʩʪʠ ʘʢʪʠʚʥʦ 
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ʫʢʨʝʧʣʷʣʠ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʦʝʥʥʫʶ ʙʘʟʫ ʚ ʄʦʥʯʘʣʦʚʦ. 

ɹʣʘʛʦʜʘʨʷ ʚʝʪʢʝ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ ʈʦʞʜʝʩʪʚʝʥʦïʇʘʧʠʥʦïʄʝʜʚʝʜʝʚʦï

ʄʦʥʯʘʣʦʚʦ, ʩʧʝʮʠʘʣʴʥʦ ʧʦʩʪʨʦʝʥʥʦʡ ʚ 1942 ʛ. ʚʦʡʩʢʘʤʠ ʚʝʨʤʘʭʪʘ, 

ʧʦʷʚʠʣʘʩʴ ʧʨʷʤʘʷ ʩʚʷʟʴ ʩ ʈʞʝʚʦ-ɺʷʟʝʤʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʦʡ. 

ɾʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʚʝʪʢʘ, ʩʦʝʜʠʥʷʶʱʘʷ ʄʦʥʯʘʣʦʚʦ ʩ ʠʟʚʝʩʪʢʦʚʳʤ 

ʟʘʚʦʜʦʤ, ʦʙʝʩʧʝʯʠʚʘʣʘ ʩʚʷʟʴ ʩ ʥʘʩʝʣʝʥʥʳʤʠ ʧʫʥʢʪʘʤʠ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ 

ɺʦʣʛʠ (Osteuropaé, 1943; ʊʦʧʦʛʨʘʬʠʯʝʩʢʠʝé, 1989; ʇʦʜʨʦʙʥʘʷé, 

1991ï2005) (ʨʠʩ. 1). ɺʩʝ ʵʪʦ ʩʜʝʣʘʣʦ ʄʦʥʯʘʣʦʚʩʢʫʶ ʚʦʝʥʥʫʶ ʙʘʟʫ ʠ 

ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʡ ʪʨʘʥʩʧʦʨʪʥʳʝ ʧʫʪʠ ʚʘʞʥʝʡʰʠʤ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʫʟʣʦʤ 

ʈʞʝʚʩʢʦ-ɺʷʟʝʤʩʢʦʛʦ ʧʣʘʮʜʘʨʤʘ. ʄʘʩʰʪʘʙʳ ʧʝʨʝʚʦʟʦʢ ʚʦʝʥʥʳʭ ʛʨʫʟʦʚ 

ʙʳʣʠ ʢʦʣʦʩʩʘʣʴʥʳ (ɻʝʨʘʩʠʤʦʚʘ, 2007, 2016; ʂʘʣʘʰʥʠʢʦʚ, 2018). ʇʨʠ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʦʝʚʳʭ ʩʠʣ ʧʨʦʪʠʚʥʠʢʘ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʬʫʨʘʞʝ ʠ ʩʝʥʝ ʜʣʷ ʣʦʰʘʜʝʡ ʙʳʣʘ ʦʛʨʦʤʥʦʡ (Buchner, 2001; Fowler, 

2001; Jarymowycz, 2008; Stahel, 2009; ʈʝʰʝʪʥʠʢʦʚʘ ʠ ʜʨ., 2021), 

ʧʦʵʪʦʤʫ ʦʙʲʝʤ ʟʘʥʦʩʠʤʳʭ ʩʝʤʷʥ ʩʨʝʜʥʝʝʚʨʦʧʝʡʩʢʠʭ ʨʘʩʪʝʥʠʡ ʥʘ 

ʢʣʶʯʝʚʫʶ ʪʝʨʨʠʪʦʨʠʶ ʂʊ 2 ʜʦʩʪʠʛʘʣ ʧʦʪʨʷʩʘʶʱʝʛʦ ʫʨʦʚʥʷ. ʆʙ ʵʪʦʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʚʳʩʦʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦʣʝʤʦʭʦʨʦʚ ʥʘ ʢʨʫʧʥʳʭ 

ʧʝʨʝʚʘʣʦʯʥʳʭ ʧʫʥʢʪʘʭ ʦʢʦʣʦ ʈʦʞʜʝʩʪʚʝʥʦ ʠ ʇʘʧʠʥʦ, ʘ ʪʘʢʞʝ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ ʢʦʤʧʣʝʢʩʘ ʩʢʣʘʜʦʚ ʚ ʄʦʥʯʘʣʦʚʦ (ʅʦʪʦʚ ʠ ʜʨ., 

2019ʘ, ʙ, 2020ʘ-ʛ, 2021ʘ, ʙ, 2022ʘ; ʅʦʪʦʚ ɸ., ʅʦʪʦʚ ɺ., 2020ʘ, ʙ).  

ʇʦʩʣʝ ʦʩʚʦʙʦʞʜʝʥʠʷ ʈʞʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʦʪ ʥʝʤʝʮʢʠʭ ʦʢʢʫʧʘʥʪʦʚ 

ʪʝʨʨʠʪʦʨʠʷ ʚʦʝʥʥʦʡ ʙʘʟʳ ʚ ʄʦʥʯʘʣʦʚʦ ʦʯʝʥʴ ʜʦʣʛʦ ʠʤʝʣʘ ʚʘʞʥʦʝ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ɽʝ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʣʠ ʚʦʡʩʢʦʚʳʝ 

ʯʘʩʪʠ 55443-123 (5162644), ʘ ʧʦʟʜʥʝʝ 67730 (ʈʳʙʢʠʥ, 2010; ʉʠʤʦʥʦʚ, 

2010; ʆʪʥʦʰʝʥʠʝé, 2015; ɸʬʘʥʘʩʴʝʚ, 2020). ʇʦʩʣʝʚʦʝʥʥʳʡ ʢʦʤʧʣʝʢʩ 

ʘʨʤʝʡʩʢʠʭ ʩʢʣʘʜʦʚ ʠ ʚʥʫʪʨʝʥʥʠʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʙʘʟʳ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ 

ʚʨʝʤʝʥʠ ʝʝ ʘʢʪʠʚʥʦʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚ ʮʝʣʦʤ ʩʦʭʨʘʥʷʣ ʩʪʨʫʢʪʫʨʫ, 

ʩʬʦʨʤʠʨʦʚʘʚʰʫʶʩʷ ʚ ʧʝʨʠʦʜ ʦʢʢʫʧʘʮʠʠ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʢʘʨʪ ʨʘʟʥʳʭ ʣʝʪ, ʘ ʪʘʢʞʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʫʪʥʠʢʦʚʳʭ 

ʩʥʠʤʢʦʚ (Osteuropaé, 1943; ʇʦʜʨʦʙʥʘʷé, 1991ï2005) (ʨʠʩ. 1, 2). ʕʪʦ 

ʦʙʫʩʣʦʚʠʣʦ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʯʘʩʪʠ 

ʬʠʪʦʮʝʥʦʟʦʚ ʩ ʧʦʣʝʤʦʭʦʨʘʤʠ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʪʝʨʨʠʪʦʨʠʠ ʚʦʝʥʥʦʡ 

ʙʘʟʳ. ʆʜʥʘʢʦ ʚ ʧʝʨʠʦʜ ʨʘʩʮʚʝʪʘ ʚʦʡʩʢʦʚʦʡ ʯʘʩʪʠ 67730 ʟʘ ʦʙʲʝʢʪʘʤʠ 

ʙʘʟʳ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʠʥʪʝʥʩʠʚʥʳʡ ʫʭʦʜ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʵʪʦ ʧʨʠʚʦʜʠʣʦ 

ʢ ʩʫʱʝʩʪʚʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʩʦʦʙʱʝʩʪʚ ʩ 

ʫʯʘʩʪʠʝʤ ʧʦʣʝʤʦʭʦʨʦʚ. ʆʢʦʣʦ ʥʝʢʦʪʦʨʳʭ ʩʢʣʘʜʦʚ ʠʥʦʛʜʘ ʚʳʩʘʞʠʚʘʣʠ 

ʜʝʢʦʨʘʪʠʚʥʳʝ ʨʘʩʪʝʥʠʷ. ʇʦ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʧʫʪʷʤ ʤʦʛʣʠ ʟʘʥʦʩʠʪʴʩʷ 

ʨʘʟʣʠʯʥʳʝ ʘʜʚʝʥʪʠʚʥʳʝ ʚʠʜʳ. ɺʩʝ ʵʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʷʚʣʝʥʠʶ 

ʥʦʚʳʭ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʥʘʧʨʠʤʝʨ, 

Artemisia dubia Wall. ex Besser, Iris Ĭ germanica L., ʘ ʠʥʦʛʜʘ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘʧʘʜʥʦ- ʠ ʶʞʥʦʝʚʨʦʧʝʡʩʢʠʭ ʨʘʩʪʝʥʠʡ, ʥʘʧʨʠʤʝʨ, 

Aquilegia vulgaris L., Narcissus poyticus L., Dianthus barbatus L.   



ɺʝʩʪʥʠʢ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ "ɹʠʦʣʦʛʠʷ ʠ ɻ ʢʦʣʦʛʠʷ". 2022. ̄  4 (68) 

 

- 106 - 

 
ʈʠʩ. 2. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʧʦʣʝʤʦʭʦʨʦʚ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʄʦʥʯʘʣʦʚʦ:  
ʨʦʤʙ ï Heracleum sphondylium; ʢʨʫʛ ï Pimpinella major; ʟʚʝʟʜʘ ï Primula elatior; 

ʪʨʝʫʛʦʣʴʥʠʢ ï Ptarmica vulgaris; ʢʚʘʜʨʘʪ ï Colchicum autumnale  



ɺʝʩʪʥʠʢ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ "ɹʠʦʣʦʛʠʷ ʠ ɻ ʢʦʣʦʛʠʷ". 2022. ̄  4 (68) 

 

- 107 - 

ʉ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʩʪʝʧʝʥʴ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʢʣʶʯʝʚʦʛʦ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʚʦʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʂʊ 2, ʝʛʦ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʩʝʪʠ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʣʘʥʜʰʘʬʪʦʚ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʣʘʩʴ. ɺʥʘʯʘʣʝ 

ʧʨʦʠʟʦʰʣʘ ʣʠʢʚʠʜʘʮʠʷ ʚʥʝʰʥʠʭ ʜʦʨʦʛ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʚʦʡʥʳ ʙʳʣʘ 

ʜʝʤʦʥʪʠʨʦʚʘʥʘ ʞʝʣʝʟʥʘʷ ʜʦʨʦʛʘ ʈʦʞʜʝʩʪʚʝʥʦïʇʘʧʠʥʦïʄʝʜʚʝʜʝʚʦï

ʄʦʥʯʘʣʦʚʦ, ʢʦʪʦʨʘʷ ʝʱʝ ʦʪʤʝʯʘʣʘʩʴ ʥʘ ʥʝʢʦʪʦʨʳʭ ʢʘʨʪʘʭ 1980-ʭ ʛʛ. 

(ʊʦʧʦʛʨʘʬʠʯʝʩʢʠʝé, 1989). ʆʩʪʘʚʰʠʝʩʷ ʫʯʘʩʪʢʠ ʝʝ ʥʘʩʳʧʠ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʨʦʩʣʠ ʚʪʦʨʠʯʥʳʤʠ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʤʠ ʣʝʩʘʤʠ ʠ 

ʢʫʩʪʘʨʥʠʢʘʤʠ, ʥʦ ʥʝʢʦʪʦʨʳʝ ʬʨʘʛʤʝʥʪʳ ʯʘʩʪʠʯʥʦ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘ 

ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʘʭ (ʅʦʪʦʚ ʠ ʜʨ., 2019ʙ, 2020ʙ). ɺ 2010-ʝ ʛʛ. ʙʳʣʘ 

ʟʘʙʨʦʰʝʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʘʷ ʚʝʪʢʘ ʄʦʥʯʘʣʦʚʦïɿʘʚʦʣʞʩʢʠʡ. ʉʝʡʯʘʩ 

ʦʥʘ ʜʝʤʦʥʪʠʨʦʚʘʥʘ, ʘ ʫʯʘʩʪʢʠ ʥʘʩʳʧʠ ʚʦ ʤʥʦʛʠʭ ʤʝʩʪʘʭ ʟʘʨʘʩʪʘʶʪ 

ʩʝʨʦʡ ʦʣʴʭʦʡ ʠ ʠʚʘʤʠ.  

ɹʣʘʛʦʜʘʨʷ ʜʣʠʪʝʣʴʥʦʤʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʶ ʚʦʝʥʥʦʡ ʙʘʟʳ ʠ 

ʚʦʡʩʢʦʚʦʡ ʯʘʩʪʠ ʚ ʄʦʥʯʘʣʦʚʦ ʜʦʣʴʰʝ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʩʦʭʨʘʥʷʣʠʩʴ 

ʢʦʤʧʣʝʢʩʳ ʩʢʣʘʜʦʚ. ʆʜʥʘʢʦ ʚ 2012 ʛ. ʚʦʡʩʢʦʚʘʷ ʯʘʩʪʴ ˉ 67730 ʙʳʣʘ 

ʣʠʢʚʠʜʠʨʦʚʘʥʘ, ʩʢʣʘʜʳ ʨʘʟʨʫʰʝʥʳ, ʠ ʚʩʷ ʪʝʨʨʠʪʦʨʠʷ ʚʦʝʥʥʦʡ ʙʘʟʳ 

ʦʢʘʟʘʣʘʩʴ ʟʘʙʨʦʰʝʥʥʦʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ ʝʝ ʘʢʪʠʚʥʦʝ 

ʟʘʨʘʩʪʘʥʠʝ ʣʝʩʦʤ. ʉʢʣʘʜʢʠʝ ʧʦʤʝʱʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʚ ʨʫʠʥʠʨʦʚʘʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ. ʆʪ ʤʥʦʛʠʭ ʦʩʪʘʣʠʩʴ ʪʦʣʴʢʦ ʬʨʘʛʤʝʥʪʳ ʬʫʥʜʘʤʝʥʪʦʚ. ʅʘ 

ʙʦʣɹh ʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʣʝʩʥʳʝ ʬʠʪʦʮʝʥʦʟʳ 

ʨʘʟʣʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ ʩʦʩʪʘʚʘ (ʨʠʩ. 2, 3). ʉʦʭʨʘʥʷʶʪʩʷ ʬʨʘʛʤʝʥʪʳ 

ʩʪʘʨʦʚʦʟʨʘʩʪʥʳʭ ʥʝʤʦʨʘʣʴʥʳʭ ʝʣʴʥʠʢʦʚ, ʦʩʠʥʥʠʢʦʚ, ʝʣʦʚʦ-ʦʩʠʥʦʚʳʭ 

ʩʦʦʙʱʝʩʪʚ, ʪʨʘʚʷʥʳʭ ʙʝʨʝʟʥʷʢʦʚ, ʨʝʞʝ ʩʤʝʰʘʥʥʳʭ ʣʝʩʦʚ ʩ ʩʝʨʦʡ 

ʦʣʴʭʦʡ ʠ ʩʝʨʦʦʣʴʰʘʥʠʢʦʚ (ʨʠʩ. 3). ʇʨʦʜʦʣʞʘʝʪʩʷ ʪʘʢʞʝ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʤʦʣʦʜʳʭ ʩʝʨʦʦʣʴʰʘʥʠʢʦʚ, ʦʩʠʥʥʠʢʦʚ, ʙʝʨʝʟʥʷʢʦʚ, ʩʤʝʰʘʥʥʳʭ ʣʝʩʥʳʭ 

ʬʠʪʦʮʝʥʦʟʦʚ. ʅʘ ʠʟʙʳʪʦʯʥʦ ʫʚʣʘʞʥʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʨʘʩʧʦʣʦʞʝʥʳ 

ʨʘʟʥʳʝ ʪʠʧʳ ʥʠʟʠʥʥʳʭ ʪʨʘʚʷʥʳʭ ʠ ʣʝʩʥʳʭ ʙʦʣʦʪ. ɺʜʦʣʴ ʢʨʫʧʥʳʭ 

ʚʦʜʦʪʦʢʦʚ, ʧʦʜʧʨʫʞʝʥʥʳʭ ʙʦʙʨʦʚʳʤʠ ʧʣʦʪʠʥʘʤʠ, ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ 

ʦʙʰʠʨʥʳʝ ʪʨʦʩʪʥʠʢʦʚʳʝ ʟʘʨʦʩʣʠ, ʪʦʧʢʠʝ ʠʚʥʷʢʠ ʠ ʙʝʨʝʟʥʷʢʠ, 

ʚʳʧʘʜʘʶʱʠʝ ʟʘʪʦʧʣʝʥʥʳʝ ʫʯʘʩʪʢʠ ʣʝʩʘ ʩ ʩʫʭʦʩʪʦʡʥʳʤʠ ʙʝʨʝʟʘʤʠ, 

ʦʩʠʥʘʤʠ, ʝʣʷʤʠ. ʆʙʦʯʠʥʳ ʜʦʨʦʛ ʥʝʨʝʜʢʦ ʟʘʨʘʩʪʘʶʪ ʩʝʨʦʦʣʴʰʘʥʠʢʘʤʠ. 

ɺ ʮʝʣʦʤ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʡ ʚʦʝʥʥʦʡ ʙʘʟʳ 

ʚʝʩʴʤʘ ʤʦʟʘʠʯʝʥ. ʆʢʦʣʦ ʦʩʪʘʪʢʦʚ ʩʢʣʘʜʩʢʠʭ ʧʦʤʝʱʝʥʠʡ ʩʦʭʨʘʥʷʶʪʩʷ 

ʣʫʛʦʚʳʝ ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʳʝ, ʟʣʘʢʦʚʦ-ʨʘʟʥʦʪʨʘʚʥʳʝ ʠ ʟʣʘʢʦʚʳʝ 

ʘʩʩʦʮʠʘʮʠʠ. ʆʙʳʯʥʳ ʪʘʢʞʝ ʨʫʜʝʨʘʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʨʘʟʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʋ ʩʢʣʘʜʦʚ ʠ ʚʜʦʣʴ ʜʦʨʦʛ ʥʝʨʝʜʢʦ ʩʥʳʪʝʚʳʝ ʘʩʩʦʮʠʘʮʠʠ. ʅʘ ʥʘʩʳʧʷʭ 

ʜʦʨʦʛ ʠ ʚ ʢʶʚʝʪʘʭ, ʥʘ ʤʝʩʪʝ ʨʘʟʨʫʰʝʥʥʳʭ ʩʢʣʘʜʩʢʠʭ ʧʦʤʝʱʝʥʠʡ, ʥʘ 

ʫʯʘʩʪʢʘʭ ʩ ʥʝʩʦʤʢʥʫʪʳʤ ʨʘʩʪʠʪʝʣʴʥʳʤ ʧʦʢʨʦʚʦʤ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ 

ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʨʠʜʦʨʦʞʥʳʝ ʠ ʧʫʩʪʦʰʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʨʘʟʣʠʯʥʦʛʦ 

ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʳ. ɺ ʘʩʩʦʮʠʘʮʠʷʭ ʩ ʚʳʩʦʢʦʢʦʥʢʫʨʝʥʪʥʳʤʠ ʚʠʜʘʤʠ 

ʙʦʣʝʝ ʦʙʳʯʥʳ Aegopodium podagraria L., Calamagrostis epigeios (L.) 

Roth, Phragmites. australis (Cav.) Trin. ex Steud., Urtica dioica L.    
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ɺ ʧʦʩʝʣʢʝ ʄʦʥʯʘʣʦʚʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʨʫʜʝʨʘʣʴʥʳʝ ʠ 

ʧʨʠʜʦʨʦʞʥʳʝ ʩʦʦʙʱʝʩʪʚʘ. ʌʨʘʛʤʝʥʪʳ ʣʫʛʦʚʳʭ ʬʠʪʦʮʝʥʦʟʦʚ ʪʘʢʞʝ  

ʥʝʨʝʜʢʦ ʩʦʜʝʨʞʘʪ ʨʫʜʝʨʘʣʴʥʳʝ ʠ ʩʦʨʥʳʝ ʨʘʩʪʝʥʠʷ. ɺʳʢʘʰʠʚʘʥʠʝ 

ʥʝʨʝʛʫʣʷʨʥʦʝ. ʇʦʩʣʝ ʣʠʢʚʠʜʘʮʠʠ ʚʦʠʥʩʢʦʡ ʯʘʩʪʠ ʧʨʦʠʟʦʰʣʘ ʩʠʣʴʥʘʷ 

ʜʝʛʨʘʜʘʮʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ (ɸʬʘʥʘʩʴʝʚ, 2020; 

ʄʠʨʟʘʷʥ, 2021). ʉʫʱʝʩʪʚʝʥʥʦ ʫʭʫʜʰʠʣʦʩʴ ʦʙʱʝʝ ʩʦʩʪʦʷʥʠʝ ʝʛʦ 

ʵʢʦʩʠʩʪʝʤ. ɺ ʩʦʦʙʱʝʩʪʚʘʭ ʩ ʚʳʩʦʢʦʢʦʥʢʫʨʝʥʪʥʳʤʠ ʚʠʜʘʤʠ ʦʙʠʣʴʥʳ 

Aegopodium podagraria, Bromopsis inermis Holub, Calamagrostis 

epigeios, Urtica dioica. 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʤʦʟʘʠʯʥʦʩʪʴ, ʥʝʧʨʦʩʪʘʷ ʜʠʥʘʤʠʢʘ ʣʘʥʜʰʘʬʪʦʚ ʠ 

ʵʢʦʪʦʧʦʚ, ʤʥʦʛʦʢʨʘʪʥʦʝ ʠʟʤʝʥʝʥʠʝ ʨʝʞʠʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʝʣʴʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʠ ʫʨʦʚʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʝʝ ʵʢʦʩʠʩʪʝʤʳ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʣʦʞʥʷʝʪ ʘʥʘʣʠʟ ʥʘʪʫʨʘʣʠʟʘʮʠʠ ʧʦʣʝʤʦʭʦʨʦʚ. ʆʜʥʘʢʦ 

ʩʣʦʞʥʘʷ ʩʝʪʴ ʩʫʢʮʝʩʩʠʦʥʥʳʭ ʩʤʝʥ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ 

ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʦʡ ʩʧʝʮʠʬʠʢʠ ʧʦʣʝʤʦʭʦʨʦʚ ʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʬʠʪʦʮʝʥʦʟʦʚ ʩ ʠʭ ʫʯʘʩʪʠʝʤ. 

ʆʢʨʝʩʪʥʦʩʪʠ ʄʦʥʯʘʣʦʚʦ ï ʦʜʥʘ ʠʟ ʥʝʤʥʦʛʠʭ ʢʣʶʯʝʚʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʈʞʝʚʩʢʦ-ɺʷʟʝʤʩʢʦʛʦ ʧʣʘʮʜʘʨʤʘ, ʥʘ ʢʦʪʦʨʦʡ ʚʦʟʤʦʞʥʦ ʩʧʝʮʠʘʣʴʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʘ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʣʝʤʦʭʦʨʥʳʭ ʟʘʥʦʩʦʚ ʥʘ ʣʝʩʥʳʝ 

ʵʢʦʩʠʩʪʝʤʳ (ʅʦʪʦʚ ʠ ʜʨ., 2019ʘ, ʙ, 2020ʘ, ʙ, 2022ʘ). ʉ ʫʯʝʪʦʤ ʨʘʟʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧʦʩʝʣʢʘ ʠ ʙʳʚʰʝʡ ʚʦʝʥʥʦʡ 

ʙʘʟʳ, ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʤʦʥʯʘʣʦʚʩʢʦʛʦ ʫʯʘʩʪʢʘ ʢʣʶʯʝʚʦʡ ʪʝʨʨʠʪʦʨʠʠ  

ʂʊ 2 ʦʢʦʣʦ 2,5 ʪʳʩʷʯ ʢʤ
2
.  

ʄʦʜʝʣʴʥʳʝ ʚʠʜʳ 

ɿʘʥʦʩ ʩʨʝʜʥʝʝʚʨʦʧʝʡʩʢʠʭ ʚʠʜʦʚ ʚ ʎʝʥʪʨʘʣʴʥʫʶ ʈʦʩʩʠʶ ʤʦʛ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʝʦʜʥʦʢʨʘʪʥʦ, ʨʘʟʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʠ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ 

(ʅʦʪʦʚ ʠ ʜʨ., 2018; ʈʝʰʝʪʥʠʢʦʚʘ ʠ ʜʨ., 2021). ʉʝʡʯʘʩ ʚʩʝ ʙʦʣʝʝ ʷʚʥʦ 

ʦʩʦʟʥʘʝʪʩʷ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʝʤʦʭʦʨʥʳʭ 

ʟʘʥʦʩʦʚ ʥʘ ʦʢʢʫʧʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʧʦʧʫʣʷʮʠʡ ʨʘʩʪʝʥʠʡ, ʘʨʝʘʣ 

ʢʦʪʦʨʳʭ ʦʭʚʘʪʳʚʘʝʪ ʎʝʥʪʨʘʣʴʥʫʶ ʠ ɺʦʩʪʦʯʥʫʶ ɽʚʨʦʧʫ (ʅʦʪʦʚ ɸ., 

ʅʦʪʦʚ ɺ., 2019, 2020ʘ, ʙ; ʅʦʪʦʚ ʠ ʜʨ., 2019ʙ). ɺʩʝ ʵʪʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʩʣʦʞʥʷʝʪ ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʦʣʝʤʦʭʦʨʥʦʛʦ ʩʪʘʪʫʩʘ ʜʣʷ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ 

ʩʨʝʜʥʝʝʚʨʦʧʝʡʩʢʠʭ ʚʠʜʦʚ, ʠ ʝʱʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʜʣʷ ʧʦʧʫʣʷʮʠʡ 

ʨʘʩʪʝʥʠʡ ʩ ʙʦʣʝʝ ʰʠʨʦʢʠʤ ʜʦʣʛʦʪʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʧʦʜʙʦʨ ʚʠʜʦʚ ʠ ʧʦʧʫʣʷʮʠʡ ʜʣʷ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʝʤʦʭʦʨʥʳʭ 

ʟʘʥʦʩʦʚ ʜʦʣʞʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʝʟʘʚʠʩʠʤʦ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʘʞʜʦʡ 

ʢʦʥʢʨʝʪʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʥʘʭʦʜʢʝ (ʅʦʪʦʚ ʠ ʜʨ., 2018; ʈʝʰʝʪʥʠʢʦʚʘ ʠ 

ʜʨ., 2021). 

ɺʳʙʠʨʘʷ ʧʦʣʝʤʦʭʦʨʳ ʜʣʷ ʘʥʘʣʠʟʘ ʤʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʫʯʠʪʳʚʘʣʠ 

ʚʠʜʳ, ʠʤʝʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʨʝʜʥʝʝʚʨʦʧʝʡʩʢʠʝ ʘʨʝʘʣʳ ʠʣʠ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʝ, ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ 

ʢʦʪʦʨʳʭ ʚ ʧʨʝʜʝʣʘʭ ʤʦʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʳ ʩ 

ʧʝʨʠʦʜʦʤ ʦʢʢʫʧʘʮʠʠ ʠ ʘʢʪʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʤʝʮʢʦʡ ʘʨʤʠʝʡ 
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ʚʦʝʥʥʦʡ ʙʘʟʳ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ 

ʧʦʣʝʤʦʭʦʨʘʤʠ, ʘ ʪʘʢʞʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤʠ ʚʠʜʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ 

ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʝ ʩʦʦʙʱʝʩʪʚ (Mucina, 1997; Pr®servonsé, 2010ï

2022; Mucina et al., 2016; Velev, 2018). ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚ ʩʦʩʪʘʚ 

ʤʦʜʝʣʴʥʳʭ ʧʦʣʝʤʦʭʦʨʦʚ ʤʳ ʚʢʣʶʯʠʣʠ Arrhenatherum elatius ʠ Trisetum 

flavescens. ɸʢʪʠʚʥʦʝ ʨʘʩʩʝʣʝʥʠʝ ʜʘʥʥʳʭ ʚʠʜʦʚ ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ 

ʩʚʷʟʘʥʦ ʩ ʨʘʟʣʠʯʥʳʤʠ ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʧʝʨʠʦʜʘʤʠ, ʧʫʪʷʤʠ ʠ ʩʧʦʩʦʙʘʤʠ 

ʟʘʥʦʩʘ (ʅʦʪʦʚ, 2009, 2012; ɺʠʥʦʛʨʘʜʦʚʘ ʠ ʜʨ., 2011; ʅʦʪʦʚ ʠ ʜʨ., 2018, 

2019ʘ, 2022ʘ). ʆʜʥʘʢʦ ʚ ʧʨʝʜʝʣʘʭ ʚʦʝʥʥʦʡ ʙʘʟʳ ʵʪʠ ʚʠʜʳ ʧʨʠʫʨʦʯʝʥʳ 

ʢ ʘʩʩʦʮʠʘʮʠʷʤ ʩ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ 

ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʝ ʩʦʦʙʱʝʩʪʚ. ɸʥʘʣʦʛʠʯʥʳʝ ʧʦ ʩʦʩʪʘʚʫ ʘʩʩʦʮʠʘʮʠʠ 

ʩ ʫʯʘʩʪʠʝʤ ʧʦʣʝʤʦʭʦʨʦʚ ʦʪʤʝʯʝʥʳ ʥʘʤʠ ʥʘ ʜʨʫʛʠʭ ʢʣʶʯʝʚʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʈʞʝʚʩʢʦ-ɺʷʟʝʤʩʢʦʛʦ ʧʣʘʮʜʘʨʤʘ (ʅʦʪʦʚ ʠ ʜʨ., 2020ʘ, ʚ, ʛ, 

2021ʙ, 2022ʘ). ʈʘʥʝʝ ʙʳʣʘ ʦʙʦʩʥʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʝʤʦʭʦʨʥʦʛʦ 

ʟʘʥʦʩʘ Carex disticha, C. flacca (ʅʦʪʦʚ ɸ., ʅʦʪʦʚ ɺ., 2020ʘ, ʙ). ʀʟ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʙʦʩʦʙʣʝʥʥʳʭ ʚʠʜʦʚ ʤʳ ʫʯʠʪʳʚʘʣʠ ʦʙʳʯʥʫʶ ʚ ʧʨʝʜʝʣʘʭ 

ʙʘʟʳ Veronica vindobonensis, ʥʦ ʠʩʢʣʶʯʠʣʠ Dactylis polygama Horv.  

ʅʝ ʫʯʪʝʥʳ ʧʦʢʘ ʧʨʠ ʘʥʘʣʠʟʝ ʧʦʣʝʤʦʭʦʨʥʦʡ  ʬʨʘʢʮʠʠ ʥʝʢʦʪʦʨʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʨʝʜʥʝʝʚʨʦʧʝʡʩʢʠʝ ʚʠʜʳ, ʦʪʜʝʣʴʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʠʥʪʘʢʩʦʥʦʚ Molinio-Arrhenatheretea 

Tx. 1937 ʠ Triseto flavescentis-Polygonion bistortae Br.-Bl. et Tx. ex 

Marschall 1947. ʇʦʷʚʣʝʥʠʝ ʯʘʩʪʠ ʠʩʢʣʶʯʝʥʥʳʭ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ ʩ 

ʙʦʣʴʰʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʩʚʷʟʘʥʦ ʩ ʢʫʣʴʪʫʨʦʡ ʜʝʢʦʨʘʪʠʚʥʳʭ ʨʘʩʪʝʥʠʡ ʚ 

ʧʦʩʝʣʢʝ ʠ ʦʢʦʣʦ ʩʢʣʘʜʦʚ ʚʦʝʥʥʦʡ ʙʘʟʳ. ɺ ʠʭ ʯʠʩʣʝ Aquilegia vulgaris 

L., Bellis perennis L., Dianthus barbatus L., Narcissus poy ticus L., 

Lysimachia punctata L. ʍʦʪʷ ʥʘ ʦʪʜʝʣʴʥʳʭ ʢʣʶʯʝʚʳʭ ʪʝʨʨʠʪʦʨʠʷʭ 

ʈʞʝʚʩʢʦ-ɺʷʟʝʤʩʢʦʛʦ ʧʣʘʮʜʘʨʤʘ ʤʳ ʚʩʝ ʞʝ ʥʘʭʦʜʠʣʠ ʝʜʠʥʠʯʥʳʝ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʠʟ ʵʪʠʭ ʚʠʜʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʙʳʣʦ ʙʳ 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʩʚʷʟʘʪʴ ʩ ʧʦʣʝʤʦʭʦʨʥʳʤʠ ʟʘʥʦʩʘʤʠ (ʅʦʪʦʚ ɸ., 

ʅʦʪʦʚ ɺ., 2020ʘ, ʙ; ʅʦʪʦʚ ʠ ʜʨ., 2021ʙ), ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʄʦʥʯʘʣʦʚʦ 

ʦʪʤʝʯʝʥʥʳʝ ʚʠʜʳ ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʧʦʣʝʤʦʭʦʨʘʤʠ.  

ʄʳ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʪʘʢʞʝ ʚʤʝʩʪʝ ʩ ʧʦʣʝʤʦʭʦʨʘʤʠ Cynosurus 

cristatus L., Helictotrichon pubescens (Huds.) Pilg., Cardaminopsis 

arenosa (L.) Hayek. ʕʪʠ ʚʠʜʳ ʚʢʣʶʯʘʶʪ ʚ ʩʦʩʪʘʚ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʢʦʪʦʨʳʭ ʩʠʥʪʘʢʩʦʥʦʚ ʣʫʛʦʚʳʭ ʩʦʦʙʱʝʩʪʚ ʎʝʥʪʨʘʣʴʥʦʡ 

ɽʚʨʦʧʳ, ʛʜʝ ʦʥʠ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ (Mucina, 1997; 

Pr®servonsé, 2010ï2022; Mucina et al., 2016; Velev, 2018). ʆʜʥʘʢʦ ʜʚʘ 

ʧʝʨʚʳʭ ʚʠʜʘ ʥʝʨʝʜʢʦ ʚʩʪʨʝʯʘʣʠʩʴ ʚ ʈʞʝʚʩʢʦ-ʉʪʘʨʠʮʢʦʤ ʇʦʚʦʣʞʴʝ ʫʞʝ 

ʚ ʜʦʚʦʝʥʥʳʡ ʧʝʨʠʦʜ, ʘ ʠʭ ʯʫʞʝʨʦʜʥʳʡ ʩʪʘʪʫʩ ʥʝ ʚʧʦʣʥʝ ʦʯʝʚʠʜʝʥ 

(ɹʘʢʫʥʠʥ, 1879; ʅʝʚʩʢʠʡ, 1952; ʅʦʪʦʚ, 2009, 2012). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

Cardaminopsis arenosa ʩʪʘʣʘ ʦʙʳʯʥʳʤ ʚʠʜʦʤ ʚ ʧʨʝʜʝʣʘʭ ʄʦʩʢʦʚʩʢʦ-

ɺʠʥʜʘʚʩʢʦʡ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʨʦʣʴ ʚʦʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚ 

ʝʝ ʨʘʩʩʝʣʝʥʠʠ ʥʝ ʚʧʦʣʥʝ ʷʩʥʘ.    
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ʊʘʙʣʠʮʘ 1 

ʕʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʧʦʣʝʤʦʭʦʨʦʚ  

ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧʦʩʝʣʢʘ ʄʦʥʯʘʣʦʚʦ 
 

ɺʠʜ ʇʣ 

max, 

ʤ
2
 

ʎʝʥʦʪʠʯʝʩʢʠʝ ʧʦʟʠʮʠʠ ʚʠʜʘ  ʀʌɸ 

ʃʫ  ʈʫ  ʆʧ ʉʆ ɹ,ʆ  ɽ ɹʣ  ɹʪ  ʀ ʉ 

ʢʦʥʢʫʨ 

Arrhenatherum elatius (L.) J. et C. Presl  

ʧ, ʩʟ, ʁ ʟ, ʩʚ, ʁ ʚ*  

ɺ 2,3 2,3 2  1   1  1 Av, 

Ce, Bi 

IIï

III  

Carex disticha Huds.   ʩʚ ɸ 1 1         I 

Carex flacca Schreb.   ʩʚ ɸ 1 1        1 Ce I 

Colchicum autumnale L.   ʩʚ ɹ 2 2 1     1 1 1 Ce, Pa  II  

Cruciata glabra (L.) Ehrend.    ʁ ʚ ɹ 1          I 

Festuca heterophylla Lam.    ʩʚ ɸ 1  1        I 

Heracleum sphondylium L.   ʧ, ʁ ʟ, ʩʚ, ʁ ʚ ɸ 1 2 1       1 Ap, Ud II  

Pimpinella major (L.) Huds.  

ʧ, ʩʟ, ʁ ʟ, ʩʚ, ʶʚ 

ɺ 2  2  2 1 1   1 1 1 Ap, Ca, 

Ce, Ud 

III  

Poa supina Schrad.    ʧ, ʁ ʚ A  1,2          

Primula elatior (L.) Hill   

ʧ, ʩʟ, ʁ ʟ, ʩʚ, ʁ ʚ 

ɻ 1,2 2,3 2,3 2,3 2 2 2 2 2,3 1, 2, Ap, 

Bi,Ca,,Ce 

Pa,Ph, 

Ss,Ud 

III  

Ptarmica vulgaris  Blakw.ex DC.  ʧ, ʁ ʚ ɸ 1 2 1       1 Bi, Ce I 

Trisetum flavescens (L.) Beauv.    ʧ, ʩʚ, ʁ ʚ ɹ 2 2 1       1 Bi, Ce II  

Veronica vindobonensis (M.A.Fisch.) M.A.Fisch.                     

ʩʟ, ʁ ʟ, ʩʚ, ʁ ʚ 

ɸ 1 1 1        I 

ʇʨʠʤʝʯʘʥʠʝ. * ï ʋʯʘʩʪʢʠ ʤʦʜʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ: ʧ ï ʧʦʩ. ʄʦʥʯʘʣʦʚʦ;  

ʉʝʢʪʦʨʘ ʚʦʝʥʥʦʡ ʙʘʟʳ: ʩʟ, ʶʟ ï ʩʝʚʝʨʦ- ʠ ʶʛʦ-ʟʘʧʘʜʥʳʡ, ʩʚ, ʚʁ ï ʩʝʚʝʨʦ- ʠ ʶʛʦ-

ʚʦʩʪʦʯʥʳʡ, ʞʠʨʥʳʡ ʰʨʠʬʪ ï ʟʥʘʯʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ ʚʠʜʘ.  

ʇʣ max ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ, ʟʘʥʠʤʘʝʤʘʷ ʮʝʥʦʧʦʧʫʣʷʮʠʷʤʠ (ʎʇ) 

ʚʠʜʘ ʚ ʦʜʥʦʤ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ (ʚ ʤ
2
): ɸ ï50<, ɹ ï 50ï100, ɺ ï > 100ï1000, ɻ ï >1000. 

ʎʝʥʦʪʠʯʝʩʢʠʝ ʧʦʟʠʮʠʠ: 1 ï ʚʠʜ ʫʜʝʨʞʠʚʘʝʪʩʷ ʧʨʠ ʥʝʙʦʣʴʰʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʎʇ,  

2 ï ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʠ ʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʎʇ, 3 ï ʜʦʤʠʥʘʥʪ ʠʣʠ ʩʦʜʦʤʠʥʘʥʪ. 

ʌʠʪʦʮʝʥʦʟʳ: ʃʫ ï ʣʫʛʦʚʳʝ; ʈʫ ï ʨʫʜʝʨʘʣʴʥʳʝ ʠ ʧʨʠʜʦʨʦʞʥʳʝ; ʆʧ ï ʦʧʫʰʝʯʥʳʝ; 

ʃʝʩʥʳʝ: ʉʆ ï ʩʝʨʦʦʣʴʰʘʥʠʢʠ, ɹ, ʆ ï ʙʝʨʝʟʥʷʢʠ, ʦʩʠʥʥʠʢʠ, ʦʩʠʥʥʠʢʠ ʩ ʙʝʨʝʟʦʡ;  

ɽ ï ʝʣʴʥʠʢʠ ʠ ʩʤʝʰʘʥʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʩ ʝʣʴʶ; ɹʦʣʦʪʥʳʝ: ɹʣ ï ʣʝʩʥʳʝ ʙʦʣʦʪʘ,  

ɹʪ ï ʪʨʘʚʷʥʳʝ ʙʦʣʦʪʘ; ʂʫʩʪʘʨʥʠʢʦʚʳʝ: ʀ ï ʠʚʥʷʢʠ.  

ʉ ʢʦʥʢʫʨ 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,  

ʈʘ ï Phalaroides arundinacea (L.) Rausch., Ph ï Phragmites. australis (Cav.) Trin. ex Steud., 

Ss ï Scirpus sylvaticus L., Ud ï Urtica dioica L. 

ʀʌɸ ï ʠʥʪʝʛʨʘʣʴʥʘʷ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ: I ï ʚʠʜ ʫʜʝʨʞʠʚʘʝʪʩʷ ʧʨʠ 

ʥʝʙʦʣʴʰʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʎʇ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʣʫʛʦʚʳʭ ʩʦʦʙʱʝʩʪʚʘʭ, ʩʦʭʨʘʥʷʶʱʠʭ 

ʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʪʝʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʚ ʭʦʜʝ ʩʫʢʮʝʩʩʠʡ ʚʳʧʘʜʘʝʪ;  

II  ï ʩʦʭʨʘʥʷʝʪʩʷ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʎʇ ʚ ʥʝʟʦʥʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ, 

ʫʩʪʦʡʯʠʚ ʢ ʥʝʢʦʪʦʨʳʤ ʩʫʢʮʝʩʩʠʦʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ; III  ï ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ 

ʯʠʩʣʝʥʥʦʩʪʠ ʎʇ ʩʪʘʥʦʚʠʪʩʷ ʮʝʥʦʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ ʚʠʜʦʤ, ʩʧʦʩʦʙʝʥ ʙʳʪʴ ʜʦʤʠʥʘʥʪʦʤ 

ʠ ʩʦʜʦʤʠʥʘʥʪʦʤ ʚ ʥʝʟʦʥʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ, ʫʩʪʦʡʯʠʚ ʚ ʩʦʦʙʱʝʩʪʚʘʭ ʘʙʦʨʠʛʝʥʥʳʭ 

ʚʳʩʦʢʦʢʦʥʢʫʨʝʥʪʥʳʭ ʚʠʜʦʚ ʠ ʧʨʠ ʩʫʢʮʝʩʩʠʦʥʥʳʭ ʩʤʝʥʘʭ, ʩʧʦʩʦʙʝʥ ʢ ʨʘʩʩʝʣʝʥʠʶ ʚ 

ʩʤʝʞʥʳʝ ʬʠʪʦʮʝʥʦʟʳ, ʚʢʣʶʯʘʷ ʬʨʘʛʤʝʥʪʳ ʟʦʥʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ.   
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ʕʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʠʜʦʚ ʠ ʜʠʥʘʤʠʢʘ ʬʠʪʦʮʝʥʦʟʦʚ 

ʄʦʜʝʣʴʥʳʝ ʚʠʜʳ ʧʦʣʝʤʦʭʦʨʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ 

ʭʘʨʘʢʪʝʨʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʯʘʩʪʦʪʝ ʚʩʪʨʝʯʘʝʤʦʩʪʠ (ʪʘʙʣ. 1). ʏʘʩʪʴ ʠʭ 

ʠʟʚʝʩʪʥʘ ʣʠʰʴ ʠʟ ʝʜʠʥʠʯʥʳʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʠʫʨʦʯʝʥʳ 

ʪʦʣʴʢʦ ʢ ʦʜʥʦʤʫ ʠʟ ʩʝʢʪʦʨʦʚ ʙʳʚʰʝʡ ʚʦʝʥʥʦʡ ʙʘʟʳ. ʉʨʝʜʠ ʥʠʭ Carex 

disticha, C. flacca, Colchicum autumnale, Cruciata glabra, Festuca 

heterophylla (ʪʘʙʣ. 1).  

ɿʘʩʣʫʞʠʚʘʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʩʭʦʜʩʪʚʦ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʠ 

ʨʝʜʢʠʭ ʧʦʣʝʤʦʭʦʨʦʚ, ʦʪʤʝʯʝʥʥʳʭ ʥʘ ʤʝʩʪʝ ʚʦʝʥʥʦʡ ʙʘʟʳ ʄʦʥʯʘʣʦʚʦ ʠ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʨʫʧʥʦʛʦ ʧʝʨʝʚʘʣʦʯʥʦʛʦ ʧʫʥʢʪʘ ʦʢʦʣʦ ʧʣʘʪʬʦʨʤʳ 

ʈʦʞʜʝʩʪʚʝʥʦ ʠ ʜʝʨʝʚʥʠ ʇʘʧʠʥʦ ʚ ʨʘʡʦʥʝ ʥʘʯʘʣʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ 

ʚʝʪʢʠ ʈʦʞʜʝʩʪʚʝʥʦïʇʘʧʠʥʦïʄʝʜʚʝʜʝʚʦïʄʦʥʯʘʣʦʚʦ (ʨʠʩ. 1). ʕʪʦ 

ʩʭʦʜʩʪʚʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʮʝʣʦʩʪʥʦʩʪʠ ʚʳʜʝʣʝʥʥʦʡ ʥʘʤʠ ʨʘʥʝʝ 

ʢʣʶʯʝʚʦʡ ʪʝʨʨʠʪʦʨʠ ʂʊ 2 (ʅʦʪʦʚ ʠ ʜʨ., 2022ʘ). ʆʛʨʦʤʥʳʝ ʨʘʟʤʝʨʳ 

ʤʦʥʯʘʣʦʚʩʢʦʛʦ ʫʯʘʩʪʢʘ ʂʊ 2, ʘ ʪʘʢʞʝ ʝʛʦ ʠʩʢʣʶʯʠʪʝʣʴʥʦʝ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʢʦʣʦʩʩʘʣʴʥʳʝ ʤʘʩʰʪʘʙʳ ʧʝʨʝʚʦʟʦʢ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʢʣʘʜʦʚ ʚʦʡʩʢʘʤʠ ʚʝʨʤʘʭʪʘ ʧʦʟʚʦʣʷʶʪ 

ʧʨʝʜʧʦʣʦʞʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʭʦʜʦʢ ʥʘ ʥʝʤ ʝʱʝ ʥʝ ʦʪʤʝʯʝʥʥʳʭ ʨʝʜʢʠʭ 

ʧʦʣʝʤʦʭʦʨʦʚ, ʢʦʪʦʨʳʝ ʦʙʥʘʨʫʞʝʥʳ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʇʘʧʠʥʦ. ʉʨʝʜʠ 

ʥʠʭ, ʥʘʧʨʠʤʝʨ, ʉarex hartmanii Cajand., C. tomentosa L., Cruciata 

laevipes Opiz ʠ ʜʨ. (ʅʦʪʦʚ ʠ ʜʨ., 2020ʙ, 2022ʘ).  

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʚʠʜʦʚ ʦʢʨʝʩʪʥʦʩʪʝʡ ʄʦʥʯʘʣʦʚʦ, 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦʣʝʤʦʭʦʨʦʚ ʠ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʬʨʘʛʤʝʥʪʦʚ 

ʘʩʩʦʮʠʘʮʠʡ ʩ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤʠ ʚʠʜʘʤʠ ʩʠʥʪʘʢʩʦʥʦʚ Molinio-

Arrhenatheretea Tx. ʠ Triseto flavescentis-Polygonion bistortae Br.-Bl. et 

Tx. ex Marschall ʧʨʠʫʨʦʯʝʥʳ ʢ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤʫ ʩʝʢʪʦʨʫ ʙʘʟʳ. ʂ 

ʜʘʥʥʦʤʫ ʫʯʘʩʪʢʫ ʧʦʜʭʦʜʠʣʠ ʧʦʜʲʝʟʜʥʳʝ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʝ ʧʫʪʠ, ʘ 

ʦʢʦʣʦ ʧʣʘʪʬʦʨʤ ʧʫʥʢʪʦʚ ʨʘʟʛʨʫʟʢʠ ʠ ʧʦʛʨʫʟʢʠ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʢʨʫʧʥʳʝ 

ʭʨʘʥʠʣʠʱʘ. ɺ ʵʪʦʤ ʨʘʡʦʥʝ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ Carex 

disticha, C. flacca, Colchicum autumnale, Festuca heterophylla. 

ɽʜʠʥʩʪʚʝʥʥʦʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ Cruciata glabra ʪʘʢʞʝ ʧʨʠʫʨʦʯʝʥʦ ʢ 

ʧʦʜʲʝʟʜʥʳʤ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʧʫʪʷʤ, ʥʦ ʥʘʭʦʜʠʪʩʷ ʦʥʦ ʚ ʶʛʦ-

ʚʦʩʪʦʯʥʦʤ ʩʝʢʪʦʨʝ ʙʘʟʳ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʦʣʝʝ ʦʙʳʯʥʳʭ ʚʠʜʦʚ ʪʘʢʞʝ ʥʝʨʘʚʥʦʤʝʨʥʦʝ 

(ʨʠʩ. 2). ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʥʘʭʦʜʦʢ Pimpinella major ʣʦʢʘʣʠʟʦʚʘʥʦ ʚ 

ʶʛʦ-ʟʘʧʘʜʥʦʤ ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʩʝʢʪʦʨʘʭ ʙʘʟʳ. ʅʘ ʧʝʨʚʦʤ ʠʟ ʵʪʠʭ 

ʫʯʘʩʪʢʦʚ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ Pimpinella major, ʘ ʥʘ ʚʪʦʨʦʤ ʣʫʯʰʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʭʘʨʘʢʪʝʨʥʳʝ ʣʫʛʦʚʳʝ ʩʦʦʙʱʝʩʪʚʘ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʯʘʩʪʠʝʤ ʵʪʦʛʦ 

ʚʠʜʘ (ʪʘʙʣ. 1).  

ʄʠʥʠʤʘʣʴʥʦʝ ʙʦʛʘʪʩʪʚʦ ʧʦʣʝʤʦʭʦʨʦʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ 

ʫʯʘʩʪʢʘ, ʚʝʨʦʷʪʥʦ, ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʜʯʠʥʝʥʥʦʡ ʨʦʣʴʶ ʵʪʦʛʦ ʘʨʩʝʥʘʣʘ, 

ʦʪʩʫʪʩʪʚʠʝʤ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʚʥʫʪʨʝʥʥʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʫʪʝʡ, ʘ ʪʘʢʞʝ 
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ʥʘʠʙʦʣʝʝ ʨʘʥʥʝʡ ʣʠʢʚʠʜʘʮʠʝʡ ʟʜʝʩʴ ʩʢʣʘʜʩʢʠʭ ʧʦʤʝʱʝʥʠʡ. ʇʦʩʣʝʜʥʝʝ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʯʪʠ ʧʦʣʥʦʤʫ ʟʘʨʘʩʪʘʥʠʶ ʵʪʦʛʦ 

ʫʯʘʩʪʢʘ ʣʝʩʘʤʠ ʠ ʫʪʨʘʪʝ ʧʨʝʞʥʠʭ ʜʦʨʦʞʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ (ʨʠʩ. 2). 

ʉʪʝʧʝʥʴ ʨʝʘʣʠʟʘʮʠʠ ʵʢʦʣʦʛʦ-ʮʝʥʦʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʫ 

ʥʘʠʙʦʣʝʝ ʦʙʳʯʥʳʭ ʧʦʣʝʤʦʭʦʨʦʚ ʥʘ ʦʩʥʦʚʥʳʭ ʢʣʶʯʝʚʳʭ ʪʝʨʨʠʪʦʨʠʷʭ 

ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʄʦʥʯʘʣʦʚʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʨʘʟʣʠʯʘʝʪʩʷ (ʅʦʪʦʚ ʠ ʜʨ., 2022ʘ). ɺ ʄʦʥʯʘʣʦʚʦ ʚʳʷʚʣʝʥʘ ʥʠʟʢʘʷ 

ʘʢʪʠʚʥʦʩʪʴ Ptarmica vulgaris, ʙʦʣʝʝ ʦʛʨʘʥʠʯʝʥʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ 

Heracleum sphondylium. ʇʣʦʱʘʜʠ, ʟʘʥʠʤʘʝʤʳʝ ʩʦʦʙʱʝʩʪʚʘʤʠ ʩ 

ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ Pimpinella major ʥʘ ʤʦʥʯʘʣʦʚʩʢʦʡ ʙʘʟʝ ʥʝ ʩʪʦʣʴ 

ʚʝʣʠʢʠ (ʨʠʩ. 2). ɺʝʨʦʷʪʥʦ, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʧʝʮʠʬʠʢʦʡ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʪʘʢʞʝ ʙʦʣʝʝ ʟʥʘʯʠʤʳʤ 

ʫʯʘʩʪʠʝʤ ʚ ʝʝ ʠʩʭʦʜʥʦʤ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʣʝʩʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ. 

ʅʘʪʫʨʘʣʠʟʘʮʠʷ ʚ ʵʪʠʭ ʪʠʧʘʭ ʩʦʦʙʱʝʩʪʚ ʜʣʷ ʜʘʥʥʳʭ ʚʠʜʦʚ ʠʤʝʝʪ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ (ʅʦʪʦʚ ʠ ʜʨ., 2019ʘ, ʙ, 2020ʘ, 2022ʘ). 

ʆʩʚʦʝʥʠʝ ʥʦʚʳʭ ʵʢʦʪʦʧʦʚ ʠ ʫʯʘʩʪʠʝ ʚ ʩʫʢʮʝʩʩʠʦʥʥʳʭ ʩʤʝʥʘʭ 

Colchicum autumnale ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʄʦʥʯʘʣʦʚʦ ʠ ʥʘ ʜʨʫʛʠʭ ʢʣʶʯʝʚʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʧʨʦʠʩʭʦʜʠʣʦ ʩʭʦʜʥʳʤ ʦʙʨʘʟʦʤ (ʨʠʩ. 2) (ʅʦʪʦʚ ʠ ʜʨ., 

2020ʛ, 2022ʘ). ʅʘ ʙʘʟʝ ʚ ʄʦʥʯʘʣʦʚʦ ʵʪʦʪ ʚʠʜ ʩʤʦʛ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ 

ʩʦʦʙʱʝʩʪʚʘʤ ʥʠʟʠʥʥʳʭ ʙʦʣʦʪ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʄʦʥʯʘʣʦʚʦ ʧʦʜʪʚʝʨʜʠʣʠ ʢʨʘʡʥʝ 

ʠhʨʦʢʫ  ʁ ʵʢʦʣʦʛʦ-ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʫʁ  ʘʤʧʣʠʪʫʜʫ ʫ Primula elatior 

(ʪʘʙʣ. 1, ʨʠʩ. 3). ʕʪʦʪ ʚʠʜ ʩʤʦʛ ʧʦʣʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʮʝʥʦʪʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ, ʢʦʪʦʨʳʡ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʎʝʥʪʨʘʣʴʥʦʡ 

ɽʚʨʦʧʳ (Mucina, 1997; Pr®servonsé, 2010ï2022; Mucina et al., 2016; 

Velev, 2018; ʅʦʪʦʚ ʠ ʜʨ., 2020ʘ, ʚ, 2022ʘ).  

ʅʘ ʤʦʥʯʘʣʦʚʩʢʦʤ ʫʯʘʩʪʢʝ ʂʊ 2 ʩʣʦʞʥʘʷ ʠʩʭʦʜʥʘʷ ʤʦʟʘʠʢʘ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʩʝʪʯʘʪʳʡ ʭʘʨʘʢʪʝʨ ʝʝ ʜʠʥʘʤʠʢʠ ʠ 

ʩʫʢʮʝʩʩʠʦʥʥʳʭ ʩʤʝʥ ʧʦʟʚʦʣʠʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʜʦʧʦʣʥʠʪʴ ʦʙʱʠʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʵʢʦʣʦʛʠʠ ʠ ʙʠʦʣʦʛʠʠ Primula elatior ʚʦ ʚʪʦʨʠʯʥʦʤ 

ʘʨʝʘʣʝ. ʇʨʦʷʚʠʣʘʩʴ ʪʘʢʞʝ ʩʧʦʩʦʙʥʦʩʪʴ ʵʪʦʛʦ ʚʠʜʘ ʢ ʘʢʪʠʚʥʦʤʫ 

ʨʘʩʩʝʣʝʥʠʶ ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʣ ʤʘʩʩʦʚʳʡ 

ʟʘʥʦʩ ʵʪʦʛʦ ʚʠʜʘ. Primula elatior ʣʝʛʢʦ ʚʥʝʜʨʷʝʪʩʷ ʚ ʩʤʝʞʥʳʝ 

ʬʠʪʦʮʝʥʦʟʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʨʷʜʦʤ ʩ ʝʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤʠ ʠ ʚʜʦʣʴ 

ʜʦʨʦʛ. ʕʪʦ ʥʝ ʪʦʣʴʢʦ ʣʫʛʦʚʳʝ, ʨʫʜʝʨʘʣʴʥʳʝ ʠʣʠ ʧʨʠʜʦʨʦʞʥʳʝ 

ʩʦʦʙʱʝʩʪʚʘ, ʥʦ ʠ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɺʳʷʚʣʝʥʳ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʩʣʫʯʘʠ ʧʦʷʚʣʝʥʠʷ Primula elatior ʚ ʣʝʩʥʳʭ 

ʬʠʪʦʮʝʥʦʟʘʭ ʜʦʚʦʝʥʥʦʛʦ ʚʦʟʨʘʩʪʘ (ʨʠʩ. 3, ʪʘʙʣ. 1). ɺ ʨʘʟʣʠʯʥʳʭ 

ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʦʥʘ ʩʪʘʣʘ ʮʝʥʦʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʤ ʚʠʜʦʤ ʠ ʯʘʩʪʦ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʜʦʤʠʥʘʥʪʘ (ʨʠʩ. 3). 

ʂʨʘʡʥʝ ʚʘʞʥʦ, ʯʪʦ ʵʪʦʪ ʚʠʜ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʦʡʯʠʚ ʠ ʚ ʢʦʨʝʥʥʳʭ 

ʣʝʩʥʳʭ ʬʠʪʦʮʝʥʦʟʘʭ. ʆʥ ʫʩʧʝʰʥʦ ʨʘʩʪʝʪ ʚ ʥʝʤʦʨʘʣʴʥʳʭ ʝʣʴʥʠʢʘʭ, ʘ 

ʪʘʢʞʝ ʚ ʩʤʝʰʘʥʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʩ ʫʯʘʩʪʠʝʤ ʝʣʠ (ʨʠʩ. 3).  
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ɺʳʷʚʣʝʥʘ ʪʝʥʜʝʥʮʠʷ ʢ ʨʘʩʩʝʣʝʥʠʶ Primula elatior ʚ ʙʦʣʦʪʥʳʭ 

ʬʠʪʦʮʝʥʦʟʘʭ. ʉʨʝʜʠ ʥʠʭ ʥʠʟʠʥʥʳʝ ʪʨʘʚʷʥʳʝ ʠ ʣʝʩʥʳʝ ʙʦʣʦʪʘ (ʪʘʙʣ. 1). 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʤʦʥʯʘʣʦʚʩʢʦʡ ʚʦʝʥʥʦʡ ʙʘʟʳ ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʟʘʥʷʪʳ 

ʚʳʧʘʜʘʶʱʠʤʠ ʣʝʩʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ, ʟʘʪʦʧʣʝʥʥʳʤʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʜʧʨʫʞʠʚʘʥʠʷ ʢʨʫʧʥʳʭ ʚʦʜʦʪʦʢʦʚ ʙʦʙʨʦʚʳʤʠ ʧʣʦʪʠʥʘʤʠ. Primula 

elatior ʤʦʞʝʪ ʨʘʩʪʠ ʥʘ ʵʪʠʭ ʧʣʦʪʠʥʘʭ ʠ ʚ ʢʨʫʧʥʦʪʨʘʚʥʳʭ ʪʨʘʚʷʥʳʭ 

ʙʦʣʦʪʘʭ ʚ ʘʩʩʦʮʠʘʮʠʷʭ ʩ Phalaroides arundinacea (L.) Rausch., Scirpus 

sylvaticus L. ʠ ʜʘʞʝ Phragmites australis (Cav.) Trin. ex Steud. (ʨʠʩ. 3, 

ʪʘʙʣ. 1). Primula elatior ʥʝʨʝʜʢʦ ʚʩʪʨʝʯʘʝʪʩʷ ʪʘʢʞʝ ʚ ʟʘʙʦʣʦʯʝʥʥʳʭ 

ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʠʚʥʷʢʘʭ (ʪʘʙʣ. 1). 

Primula elatior ʣʫʯʰʝ ʜʨʫʛʠʭ ʧʦʣʝʤʦʭʦʨʦʚ ʫʜʝʨʞʠʚʘʝʪʩʷ ʚ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ. ʆʥʘ ʨʘʩʧʨʦʩʪʨʘʥʠʣʘʩʴ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ 

ʧʦʩʝʣʢʘ ʄʦʥʯʘʣʦʚʦ (ʨʠʩ. 3). ʉʧʝʮʠʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʨʝʚʝʥʴ ʧʦ 

ʊʦʨʦʧʝʮʢʦ-ɹʝʣʴʩʢʦʤʫ ʪʨʘʢʪʫ, ʢʦʪʦʨʳʝ ʧʦʜʚʝʨʛʘʣʠʩʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ 

ʦʢʢʫʧʘʮʠʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ Primula elatior ʤʦʞʝʪ 

ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʥʦʛʦ ʚʠʜʘ, ʧʦʜʪʚʝʨʞʜʘʶʱʝʛʦ 

ʠʥʪʝʥʩʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚ ʧʝʨʠʦʜ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ʥʘ 

ʵʢʦʪʦʧʳ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʝʤʮʘʤʠ ʜʝʨʝʚʝʥʴ ʠ ʧʦʩʝʣʢʦʚ. ʕʪʦʪ 

ʚʠʜ ʫʩʪʦʡʯʠʚ ʚ ʢʨʫʧʥʦʪʨʘʚʥʳʭ ʪʨʘʚʦʩʪʦʷʭ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ 

ʚʳʩʦʢʦʢʦʥʢʫʨʝʥʪʥʳʭ ʘʙʦʨʠʛʝʥʥʳʭ ʨʘʩʪʝʥʠʡ (ʪʘʙʣ. 1).  

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʢʨʝʩʪʥʦʩʪʠ ʧʦʩʝʣʢʘ ʄʦʥʯʘʣʦʚʦ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʫʥʠʢʘʣʴʥʫʶ ʤʦʜʝʣʴʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʜʠʥʘʤʠʢʠ ʬʠʪʦʮʝʥʦʟʦʚ ʩ ʫʯʘʩʪʠʝʤ ʧʦʣʝʤʦʭʦʨʦʚ ʠ ʚʳʷʩʥʝʥʠʷ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʥʘʪʫʨʘʣʠʟʘʮʠʠ ʵʪʦʡ ʛʨʫʧʧʳ ʯʫʞʝʨʦʜʥʳʭ ʚʠʜʦʚ. 

ɼʝʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʫɦ ʝʩʪʚʝʥʥʦ ʜʦʧʦʣʥʷʶʪ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʥʘʠʙʦʣʝʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʟʥʘʯʠʤʦʡ ʯʘʩʪʠ ʙʳʚʰʝʛʦ 

ʈʞʝʚʩʢʦ-ɺʷʟʝʤʩʢʦʛʦ ʧʣʘʮʜʘʨʤʘ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʦʧʠʩʘʥʘ ʨʘʥʝʝ ʚ 

ʢʘʯʝʩʪʚʝ ʢʣʶʯʝʚʦʡ ʪʝʨʨʠʪʦʨʠʠ ʂʊ 2 (ʅʦʪʦʚ ʠ ʜʨ., 2022ʘ). 

ʉʣʦʞʥʘʷ ʤʦʟʘʠʢʘ ʠ ʜʠʥʘʤʠʢʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ 

ʤʦʥʯʘʣʦʚʩʢʦʛʦ ʫʯʘʩʪʢʘ, ʩʝʪʯʘʪʳʡ ʭʘʨʘʢʪʝʨ ʩʫʢʮʝʩʩʠʡ ʧʦʟʚʦʣʠʣʠ 

ʧʦʜʪʚʝʨʜʠʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʰʠʨʦʪʫ ʵʢʦʣʦʛʦ-ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʡ 

ʘʤʧʣʠʪʫʜʳ Primula elatior, ʚʳʩʦʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʵʪʦʛʦ ʚʠʜʘ ʢ 

ʩʫʢʮʝʩʩʠʦʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ. Primula elatior ʩʧʦʩʦʙʥʘ ʦʩʚʘʠʚʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʣʝʩʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ.  

ʅʝʦʙʭʦʜʠʤʳ ʜʘʣʴʥʝʡʰʠʝ ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʥʘʙʣʶʜʝʥʠʷ. ɸʢʪʫʘʣʴʥʦ ʚʳʷʩʥʝʥʠʝ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʮʝʥʦʪʠʯʝʩʢʠʭ 

ʧʦʟʠʮʠʡ ʠ ʠʥʪʝʛʨʘʣʴʥʦʡ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʠʜʦʚ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʧʦʣʝʤʦʭʦʨʦʚ ʥʘ ʜʨʫʛʠʭ ʤʦʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. 
 

ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʛʣʫʙʦʢʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ɸ.ɺ. ʍʘʣʠʤʘʥʯʫʢʫ 

(ɺʦʝʥʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʦʠʩʢʦʚʳʡ ʮʝʥʪʨ çʇʘʤʷʪʴ 29 ʘʨʤʠʠè) ʟʘ ʮʝʥʥʳʝ 

ʢʦʥʩʫʣʴʪʘʮʠʠ. ʄʳ ʦʯʝʥʴ ʧʨʠʟʥʘʪʝʣʴʥʳ ʧʨʦʬʝʩʩʦʨʫ ʃ.ɸ. ɾʫʢʦʚʦʡ ʟʘ 

ʧʨʦʜʫʢʪʠʚʥʦʝ ʦʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʦʜʭʦʜʦʚ ʢ ʠʭ ʘʥʘʣʠʟʫ. 
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The dynamics of phytocenoses with polemochore plants in the vicinity of 

the Monchalovo settlement (Tver Region, Rzhev District) is analyzed. The 

specifics of their habitats, ecology and occurrence are characterized. The 

complex of military warehouses near Monchalovo during the Great Patriotic 

War was a key strategic object of the Rzhev-Vyazma bridgehead. The most 

common polemochores here are Primula elatior (L.) Hill, Pimpinella major 

L., Arrhenatherum elatius (L.) P. Beauv. ex J. et C. Presl, Heracleum 

sphondylium L. A preliminary assessment of invasive potential of 

polemochores was carried out. Primula elatior, Pimpinella major show 

higher activity. Primula elatior is spreading rapidly throughout the territory. 

It can dominate in various communities, grows along roads and paths, in 
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overgrown open areas, edges, in forest phytocenoses and in lowland 

swamps. It is recommended to monitor the dynamics of further 

naturalization of polemochores. 

Keywords: polemochores, alien plants, naturalization, biological invasions, 

invasive biology, ecology, Monchalovo, Tver Region, Great Patriotic War, 

Battles of Rzhev. 
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ʕʋʄʆʅʆʊʀʇʅʓɽ ʊɸʂʉʆʅʓ ʌʃʆʈʓ ɼɸʃʔʅɽɻʆ ɺʆʉʊʆʂɸ 

ʈʆʉʉʀʀ, ʈɸʉʇʈʆʉʊʈɸʅɽʅʀɽ ʀ ʕʂʆʃʆɻʀʏɽʉʂʀɽ 

ʆʉʆɹɽʅʅʆʉʊʀ ʀʍ ʇʈɽɼʉʊɸɺʀʊɽʃɽʁ 

 

ɸ.ʉ. ʂʦʣʷʜʘ1, ʉ.ɸ. ɹʝʨʩʝʥʝʚʘ
1
, ɸ.ʅ. ɹʝʣʦʚ1, 2, ʅ.ɺ. ʈʝʧʰ

1 

1
ʇʨʠʤʦʨʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ, ʋʩʩʫʨʠʡʩʢ 

2
ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɺʣʘʜʠʚʦʩʪʦʢ 

 

ɺ ʙʦʛʘʪʦʡ ʬʣʦʨʝ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 17 

ʵʫʤʦʥʦʪʠʧʥʳʭ ʩʝʤʝʡʩʪʚ (9,9% ʦʪ ʚʩʝʛʦ ʯʠʩʣʘ ʩʝʤʝʡʩʪʚ) ʠ 80 

ʵʫʤʦʥʦʪʠʧʥʳʭ ʨʦʜʦʚ. ʉʨʝʜʠ Magnoliophyta ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤʠ 

ʩʝʤʝʡʩʪʚʘʤʠ ʧʦ ʯʠʩʣʫ ʵʫʤʦʥʦʪʠʧʥʳʭ ʨʦʜʦʚ ʷʚʣʷʶʪʩʷ Asteraceae (10 

ʚʠʜʦʚ), Ericaceae (8 ʚʠʜʦʚ), Poaceae (7 ʚʠʜʦʚ), Apiaceae (6 ʚʠʜʦʚ). ʇʦ 

ʦʜʥʦʤʫ ʵʫʤʦʥʦʪʠʧʥʦʤʫ ʨʦʜʫ ʩʦʜʝʨʞʠʪ 21 ʩʝʤʝʡʩʪʚʦ (Berberidaceae, 

Cabombaceae ʠ ʜʨ.). ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʫʤʦʥʦʪʠʧʥʳʭ 

ʨʦʜʦʚ (68 ʚʠʜʦʚ) ï ʘʙʦʨʠʛʝʥʥʳʝ ʨʘʩʪʝʥʠʷ, 12 ʚʠʜʦʚ ʷʚʣʷʶʪʩʷ 

ʟʘʥʦʩʥʳʤʠ ʣʠʙʦ ʢʫʣʴʪʠʚʠʨʫʝʤʳʤʠ (Zea mays ʠ ʜʨ.). ʇʦ ʞʠʟʥʝʥʥʦʡ 

ʬʦʨʤʝ ʣʠʜʠʨʫʶʪ ʪʨʘʚʷʥʠʩʪʳʝ ʤʥʦʛʦʣʝʪʥʠʢʠ (47 ʚʠʜʦʚ), ʤʝʥʴʰʝ 

ʦʜʥʦʣʝʪʥʠʭ ʪʨʘʚ (20 ʚʠʜʦʚ), ʢʫʩʪʘʨʥʠʢʦʚ (6 ʚʠʜʦʚ), ʢʫʩʪʘʨʥʠʯʢʦʚ (3 

ʚʠʜʘ), ʜʚʫʣʝʪʥʠʭ ʪʨʘʚ (2 ʚʠʜʘ) ʠ ʜʝʨʝʚʴʝʚ (1 ʚʠʜ). ʇʨʝʦʙʣʘʜʘʶʪ 

ʨʘʩʪʝʥʠʷ ʦʪʢʨʳʪʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ (53 ʚʠʜʘ), ʠʤ ʫʩʪʫʧʘʶʪ ʨʘʩʪʝʥʠʷ 

ʪʝʥʠʩʪʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ (15 ʚʠʜʦʚ) ʠ ʚʦʜʥʳʝ (ʧʦʣʫʚʦʜʥʳʝ) ʚʠʜr (9 

ʚʠʜʦʚ). ɹʦʣʴʰʘʷ ʯʘʩʪʴ (46 ʚʠʜʦʚ) ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ, 

ʨʝʞʝ ʥʘ ʩʝʚʝʨʝ (7 ʚʠʜʦʚ), ʚʦʩʪʦʢʝ (2 ʚʠʜʘ), ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ (1 ʚʠʜ). 24 

ʚʠʜʘ ʧʨʦʠʟʨʘʩʪʘʶʪ ʥʘ ʚʩʝʡ ʠʣʠ ʧʦʯʪʠ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ɼʘʣʴʥʝʛʦ 

ɺʦʩʪʦʢʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ, ʬʣʦʨʘ, ʵʫʤʦʥʦʪʠʧʥʦʝ ʩʝʤʝʡʩʪʚʦ, 

ʵʫʤʦʥʦʪʠʧʥʳʡ ʨʦʜ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ. 

 

ʄʦʥʦʪʠʧʥʳʡ ʪʘʢʩʦʥ (taxon monotypicum) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʪʘʢʩʦʥ, ʠʤʝʶʱʠʡ ʣʠʰʴ ʦʜʠʥ ʠʝʨʘʨʭʠʯʝʩʢʠ ʧʦʜʯʠʥʝʥʥʳʡ ʪʘʢʩʦʥ. 

ʕʫʤʦʥʦʪʠʧʥʳʤʠ ʩʯʠʪʘʶʪʩʷ ʪʘʢʩʦʥʳ, ʠʤʝʶʱʠʝ ʦʜʠʥ ʧʦʜʯʠʥʝʥʥʳʡ 

ʪʘʢʩʦʥ ʚ ʤʠʨʦʚʦʡ ʬʣʦʨʝ (ʚ ʦʪʣʠʯʠʝ ʦʪ ʫʩʣʦʚʥʦ ʤʦʥʦʪʠʧʥʳʭ, ʠʤʝʶʱʠʭ 

ʦʜʠʥ ʧʦʜʯʠʥʝʥʥʳʡ ʪʘʢʩʦʥ ʚʦ ʬʣʦʨʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ). 

ʀʟʫʯʝʥʠʝ ʵʫʤʦʥʦʪʠʧʥʳʭ ʪʘʢʩʦʥʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʜʣʷ 

ʬʣʦʨʠʩʪʦʚ, ʬʠʪʦʛʝʦʛʨʘʬʦʚ ʠ ʬʠʪʦʛʝʥʝʪʠʢʦʚ (Platnick, 1976; Rana, 

Ranade, 2009), ʧʦʩʢʦʣʴʢʫ ʧʨʠʯʠʥʳ ʵʫʤʦʥʦʪʠʧʠʠ ʨʘʟʣʠʯʥʳ ʠ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ 

ʩʚʷʟʘʥʥʦʡ ʩ ʥʠʤ ʵʚʦʣʶʮʠʝʡ ʬʣʦʨʳ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʵʫʤʦʥʦʪʠʧʥʦʛʦ 

ʪʘʢʩʦʥʘ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʠ ʠʟʤʝʥʝʥʠʝʤ ʚ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤ ʩʪʘʪʫʩʝ. 

ʅʘʧʨʠʤʝʨ, ʚʭʦʜʠʚʰʠʡ ʚ ʩʦʩʪʘʚ ʨʦʜʘ Lemna L., ʧʦʜʨʦʜʘ Staurogeton 

É ʂʦʣʷʜʘ ɸ.ʉ., ɹʝʨʩʝʥʝʚʘ ʉ.ɸ.,  
    ɹʝʣʦʚ ɸ.ʅ., ʈʝʧʰ ʅ.ɺ., 2022 
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Reichenb. ʚʠʜ L. trisulca L. ʚ ʩʚʷʟʠ ʩ ʨʝʟʢʠʤ ʦʪʣʠʯʠʝʤ ʤʦʨʬʦʣʦʛʠʠ 

ʣʠʩʪʝʮʦʚ ʧʦʛʨʫʞʝʥʥʦʡ ʙʠʦʤʦʨʬʦʡ ʙʳʣ ʚʳʜʝʣʝʥ ʚ ʦʪʜʝʣʴʥʳʡ ʨʦʜ 

Staurogeton (Reichenb.) Schur, ʚ ʢʦʪʦʨʦʤ ʩʪʘʣ ʪʠʧʦʚʳʤ ʚʠʜʦʤ (ʎʚʝʣʝʚ, 

1999). 

ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʥʘʣʠʯʠʝ ʵʫʤʦʥʦʪʠʧʥʳʭ ʪʘʢʩʦʥʦʚ (ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʨʦʜʦʚ), ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʘʟʥʦʦʙʨʘʟʠʠ ʬʣʦʨʳ ʜʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʚ ʧʨʦʰʣʦʤ, ʩ ʜʨʫʛʦʡ, ʦʥʦ ʧʨʠʚʦʜʠʪ ʢ ʫʷʟʚʠʤʦʩʪʠ ʬʣʦʨʳ 

(ʅʠʢʦʥʦʚʘ ʠ ʜʨ., 2012). 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʜʦʣʷ ʵʫʤʦʥʦʪʠʧʥʳʭ ʩʝʤʝʡʩʪʚ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʨʝʩʩʘ ʥʘ 

ʨʘʩʪʠʪʝʣʴʥʳʝ ʬʠʪʦʮʝʥʦʟʳ (ɹʦʨʠʩʦʚʘ, 2007). 

ʌʣʦʨʘ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ 4 ʪʳʩ. ʚʠʜʦʚ 

ʚʳʩʰʠʭ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ (ʉʦʩʫʜʠʩʪʳʝé, 1985-1996; ʌʣʦʨʘé, 

2006; Kozhevnikov et al., 2019) ʠ ʚʢʣʶʯʘʝʪ ʮʝʣʳʡ ʨʷʜ ʵʫʤʦʥʦʪʠʧʥʳʭ 

ʪʘʢʩʦʥʦʚ. 

ɽʜʠʥʩʪʚʝʥʥʳʤ ʵʫʤʦʥʦʪʠʧʥʳʤ ʦʪʜʝʣʦʤ ʷʚʣʷʝʪʩʷ ʦʪʜʝʣ 

Equisetophyta, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʝʜʠʥʩʪʚʝʥʥʦʝ ʩʝʤʝʡʩʪʚʦ Equisetaceae 

Rich. ex DC. ʩ ʝʜʠʥʩʪʚʝʥʥʳʤ ʨʦʜʦʤ Equisetum L. ʅʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ 

ʧʨʦʠʟʨʘʩʪʘʶʪ 9 ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʪʦʛʦ ʨʦʜʘ (ʌʣʦʨʘé, 2006) ï 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʣʝʩʥʳʭ ʪʨʘʚʷʥʠʩʪʳʭ ʤʥʦʛʦʣʝʪʥʠʢʦʚ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ. 

ʅʝʩʢʦʣʴʢʦ ʙʦʣʴʰʝ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʵʫʤʦʥʦʪʠʧʥʳʭ ʩʝʤʝʡʩʪʚ. ɺ 

ʦʪʜʝʣʝ Lycopodiophyta ʵʪʦ ʩʝʤʝʡʩʪʚʘ Huperziaceae Rothm. ʩ ʨʦʜʦʤ 

Huperzia Bernh. (5 ʚʠʜʦʚ ʥʝʙʦʣʴʰʠʭ ʪʨʘʚʷʥʠʩʪʳʭ ʤʥʦʛʦʣʝʪʥʠʢʦʚ ʣʝʩʦʚ 

ʠ ʛʦʨʥʳʭ ʪʫʥʜʨ) ʠ Selaginellaceae Willk . ʩ ʨʦʜʦʤ Selaginella Beauv. (7 

ʚʠʜʦʚ ʤʠʥʠʘʪʶʨʥʳʭ ʚʝʯʥʦʟʝʣʝʥʳʭ ʪʨʘʚ). 

ɺ ʦʪʜʝʣʝ Polypodiophyta ʵʪʦ ʩʝʤʝʡʩʪʚʘ Adiantaceae Ching ʩ ʨʦʜʦʤ 

Adiantum L. (ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʚʩʪʨʝʯʘʝʪʩʷ ʦʜʠʥ ʚʠʜ ʵʪʦʛʦ ʢʨʫʧʥʦʛʦ 

ʨʦʜʘ, ʠʟʷʱʥʳʡ ʣʝʩʥʦʡ ʧʘʧʦʨʦʪʥʠʢ A. pedatum L.) ʠ Salviniaceae 

Reichenb. ʩ ʨʦʜʦʤ Salvinia Seguier (ʦʜʥʦʣʝʪʥʠʡ ʧʣʘʚʘʶʱʠʡ 

ʧʘʧʦʨʦʪʥʠʢ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʡ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ). 

ʆʪʜʝʣ Pinophyta ʧʨʝʜʩʪʘʚʣʝʥ ʣʠʰʴ ʦʜʥʠʤ ʵʫʤʦʥʦʪʠʧʥʳʤ 

ʩʝʤʝʡʩʪʚʦʤ Ephedraceae Dumort. ʩ ʨʦʜʦʤ Ephedra L. (4 ʚʠʜʘ 

ʧʨʦʠʟʨʘʩʪʘʶʪ ʥʘ ʶʛʝ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ). 

ʃʠʜʠʨʫʝʪ ʧʦ ʯʠʩʣʫ ʵʫʤʦʥʦʪʠʧʥʳʭ ʩʝʤʝʡʩʪʚ ʦʪʜʝʣ Magnoliophyta. 

ɺ ʢʣʘʩʩʝ Magnoliopsida ʩʨʝʜʠ ʥʠʭ ʧʨʝʦʙʣʘʜʘʶʪ ʩʝʤʝʡʩʪʚʘ, 

ʚʢʣʶʯʘʶʱʠʝ ʚʦʜʥʳʝ ʨʘʩʪʝʥʠʷ ï Ceratophyllaceae L. (Ceratophyllum L., 

2 ʚʠʜʘ ʧʦʛʨʫʞʝʥʥʳʭ ʚ ʚʦʜʫ ʤʥʦʛʦʣʝʪʥʠʢʦʚ), Nelumbonaceae Dumort. 

(Nelumbo Adans., 1 ʚʠʜ ʛʠʜʨʦʬʠʪʦʚ ʩ ʧʣʘʚʘʶʱʠʤʠ ʣʠʩʪʴʷʤʠ), 

Trapaceae Dumort. (Trapa L., 9 ʚʠʜʦʚ ʧʣʘʚʘʶʱʠʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ 

ʦʜʥʦʣʝʪʥʠʢʦʚ), Callitrichaceae Link (Callitriche L. 2 ʚʠʜʘ ʛʠʜʨʦ- ʠ 

ʛʠʛʨʦʬʠʪʦʚ), Hippuridaceae Link (Hippuris L., 4 ʚʠʜʘ ʚʦʜʥʳʭ ʠ 

ʙʦʣʦʪʥʳʭ ʨʘʩʪʝʥʠʡ). ʄʦʥʦʪʠʧʥʳʤʠ ʷʚʣʷʶʪʩʷ ʪʘʢʞʝ ʩʝʤʝʡʩʪʚʘ 
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Daphniphyllaceae M¿ll . Arg. (Daphniphyllum Blume, 1 ʚʠʜ ʥʝʙʦʣʴʰʠʭ 

ʚʝʯʥʦʟʝʣʝʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ), Paeoniaceae Rudolphi (Paeonia L., 3 ʚʠʜʘ 

ʣʝʩʥʳʭ ʪʨʘʚʷʥʠʩʪʳʭ ʤʥʦʛʦʣʝʪʥʠʢʦʚ) ʠ Cuscutaceae Dum. (Cuscuta L., 7 

ʚʠʜʦʚ ʚʴʶʱʠʭʩʷ ʦʙʣʠʛʘʪʥʳʭ ʧʘʨʘʟʠʪʦʚ). 

ɺ ʢʣʘʩʩʝ Liliopsida ʵʫʤʦʥʦʪʠʧʥʳʤʠ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʩʝʤʝʡʩʪʚʘ, 

ʚʢʣʶʯʘʶʱʠʝ ʚʦʜʥʳʝ ʠ ʚʦʜʥʦ-ʙʦʣʦʪʥʳʝ ʨʘʩʪʝʥʠʷ (ʠʤʝʶʱʠʝ ʠ 

ʥʘʟʝʤʥʳʝ ʬʦʨʤʳ) ï Butomaceae Rich. (Butomus L., 1 ʚʠʜ 

ʪʦʣʩʪʦʢʦʨʥʝʚʠʱʥʳʭ ʤʥʦʛʦʣʝʪʥʠʢʦʚ), Scheuchzeriaceae Rudolphi 

(ʤʦʥʦʪʠʧʥʳʡ ʨʦʜ Scheuchzeria L. ʩ ʦʜʥʠʤ ʚʠʜʦʤ S. palustris L., 

ʨʘʩʪʫʱʠʤ ʥʘ ʩʬʘʛʥʦʚʳʭ ʙʦʣʦʪʘʭ) ʠ Ruppiaceae Hutch. (Ruppia L., 1 ʚʠʜ 

ʧʦʛʨʫʞʝʥʥʳʭ ʚ ʚʦʜʫ ʤʥʦʛʦʣʝʪʥʠʢʦʚ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ 171 ʩʝʤʝʡʩʪʚʘ ʚʳʩʰʠʭ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ 

ʬʣʦʨʳ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ 17 ʩʝʤʝʡʩʪʚ (9,9%) ʷʚʣʷʶʪʩʷ 

ʵʫʤʦʥʦʪʠʧʥʳʤʠ. 

ɿʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʵʫʤʦʥʦʪʠʧʥʳʭ ʨʦʜʦʚ ï ʠʭ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 

80 (8,2% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʨʦʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ɼʘʣʴʥʝʛʦ 

ɺʦʩʪʦʢʘ) ʠʟ 35 ʩʝʤʝʡʩʪʚ (ʪʘʙʣ. 1). 
ʊʘʙʣʠʮʘ 1 

ʕʫʤʦʪʦʪʠʧʥʳʝ ʨʦʜʳ ʚʦ ʬʣʦʨʝ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ 
ʉʝʤʝʡʩʪʚʦ ʈʦʜ ɺʠʜ 

Apiaceae Lindl. Ligusticum L. 

Halosciastrum Koidz. 

 

Rupiphila M. Pimen. et 

Lavrova 

 

Spallerocarpus Bess. ex DC. 

 

Turgenia Hoffm. 

Caucalis L. 

L. scoticum L. 

H. melanotilingia (Boissieu) M. 

Pimen. et V. Tichomirov 

R. tachiroei (Franch. et Savat.) 

M. Pimen et Lavrova 

S. gracilis (Bess. ex Trev.) K.-

Pol. 

T. latifolia (L.) Hoffm. 

C. platycarpos L. 

Araceae Juss. Calla L. C. palustris L. 

Aspleniaceae Mett. 

ex Frank 

Pleurosoriopsis Fomin P. makonoi (Maxim. et Makino) 

Fomin 

Asteraceae Dumort. Callistephus Cass. 

Turczaninowia DC. 

Arctanthemum (Tzvel.) Tzvel. 

Hulteniella Tzvel. 

Filifolium Kitam. 

Symphyllocarpus Maxim. 

Tussilago L. 

Silybum Adans. 

Lagedium Soj§k 

Chorisis DC. 

C. chinensis (L.) Nees 

T. fastigiata (Fisch.) DC. 

A. arcticum (L.) Tzvel. 

H. integrifolia (Richards.) 

Tzvel. 

F. sibiricum (L.) Kitam. 

S. exilis Maxim. 

T. farfara L. 

S. marianum (L.) Gaertn. 

L. sibiricum (L.) Soj§k 

C. repens (L.) DC. 

Berberidaceae Juss. Plagiorhegma Maxim. P. dubia Maxim. 

Boraginaceae Juss. Brachybotrys Maxim. ex 

Olivier  

B. paridiformis Maxim. ex 

Olivier 
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Asperugo L. 

A. procumbens L. 

Brassicaceae Burnett Borodinia N. Busch. 

Euclidium R.Br 

Ermania Cham. ex Botsch. 

Gorodkovia Botsch. et Karav. 

B. tilingii  (Regel) Berkut. 

E. syriacum (L.) R. Br. 

E. parryoides Cham. ex Botsch. 

G. jacutica Botsch. et Karav. 

Cabombaceae A. 

Rich. 

Brasenia Schreb. B. schreberi J.F. Gmel. 

Campanulaceae Juss. Platycodon A. DC. 

Astrocodon Fed. 

Popoviocodonia Fed. Fed. 

P. grandiflorus (Jacq.) A. DC. 

A. expansus (J. Rudolph) Fed. 

P. stenocarpa (Trautv. et Mey.) 

Fed. 

Cannabaceae Lindl Humulus L. 

Humulopsis Grudz. 

Cannabis L. 

H. lupulus L. 

H. scandens (Lour.) Grudz. 

C. sativa L. 

Caprifoliaceae Juss. Linnaea Gronov. ex L. L. borealis L. 

Caryophyllaceae 

Juss. 

Wilhelmsia Reichenb. 

Fimbripetalum (Turcz.) Ikonn. 

W. physodes (Ser.) McNeill 

F. radians (L.) Ikonn. 

Cupressaceae Bartl. Microbiota Kom. M. decussata Kom. 

Droseraceae DC. Aldrovanda L. A. vesiculosa L. 

Ericaceae Juss. Botryostege Stapf. 

Bryanthus S.G. Gmel. 

Loiseleuria Desv. 

Chamaedaphne Moench 

Arcterica Cov. 

Eubotryoides (Nakai) Hara 

Moneses Salisb. 

Monotropastrum H. Andres 

B. bracteata (Maxim.) Stapf 

B. gmelinii D. Don 

L. procumbens (L.) Desv. 

Ch. calyculata (L.) Moench 

A. nana (Maxim.) Makino 

E. grayana (Maxim.) Hara 

M. uniflora (L.) A. Gray 

M. globosum Andres ex Hara 

Hydrocharitaceae 

Juss. 

Hydrilla Rich H. verticillata (L. fil.)  Royle 

Iridaceae Juss. Pardanthopsis (Hance) Lenz P. dichotoma (Pall.) Lenz 

Lamiaceae Lindl. Amethystea L. A. caerulea L. 

Lemnaceae S.F. 

Gray 

Staurogeton (Reichenb.) Schur S. trisulcus (L.) Schur 

Melanthiaceae 

Batsch 

Acelidanthus Trautv. et C.A. 

Mey. 

A. anticleoides Trautv. et C.A. 

Mey. 

Menyanthaceae 

Dumort. 

Fauria Franch 

Menyanthes L. 

F. crista-galli (Menz.) Makino 

M. trifoliata L. 

Nymphaeaceae 

Salisb. 

Euryale Salisb. E. ferox Salisb. 

Onocleaceae Pichi 

Serm. 

Onoclea L. O. sensibilis L. 

Orchidaceae Juss. Eleorchis F. Maek. 

Calypso Salisb. 

Dactylostalyx Reichenb. fil.  

E. japonica (A. Gray) F. Maek. 

C. bulbosa (L.) Oakes 

D. ringens Reichenb. fil.  

Papaveraeae Juss. Hylomecon Maxim. 

Adlumia Rafin. ex DC. 

H. vernalis Maxim. 

A. asiatica Ohwi 
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Poaceae Barnh. Lagurus L. 

Phalaroides N.M. Wolf 

Arctophila (Rupr.) Anderss. 

Coleanthus Seidel 

Brylkinia Fr. Schmidt 

Pleuropogon R. Br. 

Zea L. 

L. ovatus L. 

Ph. arundinaceae (L.) Rausch. 

A. fulva (Trin.) Anderss. 

C. subtilis (Tratt.) Seidel 

B. caudata (Munro) Fr. Schmidt 

P. sabini R. Br. 

Z. mays L. 

Polygonaceae Juss. Chylocalyx Hassk. ex Miq. C. perfoliatus (L.) Hassk. ex 

Miq. 

Primulaceae Vent. Naumburgia Moench 

Glaux L. 

N. thyrsiflora (L.) Reichenb. 

G. maritima L. 

Ranunculaceae Juss. Thacla Spach 

 

Leptopyrum Reichenb. 

Miyakea Miyabe et Tatew. 

T. natans (Pall. ex Georgi) Deyl 

et Soj§k 

L. fumarioides (L.) Reichenb. 

M. integrifolia Miyabe et Tatew. 

Rosaceae Juss. Sorbocotoneaster Pojark. S. pozdnjakovii Pojark. 

Rubiaceae Juss. Sherardia L. S. arvensis L. 

Salicaceae Mirb. Chosenia Nakai C. arbutifolia (Pall.) A. Skvorts. 

Scrophulariaceae 

Juss.  

Trapella Oliv. 

Pennellianthus Crosswhite 

Omphalothrix Maxim 

T. sinensis Oliv. 

P. frutescens (Lamb.) 

Crosswhite 

O. longipes Maxim. 

Solanaceae Juss.  Nicandra Adans. N. physalodes (L.) Gaertn. 

Woodsiaceae Herter Protowoodsia Ching P. manchuriensis (Hook) Ching 

 

ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʩʝʤʝʡʩʪʚʘ ʧʦ ʯʠʩʣʫ ʵʫʤʦʥʦʪʠʧʥʳʭ ʨʦʜʦʚ ï 

Asteraceae (10 ʚʠʜʦʚ), Ericaceae (8 ʚʠʜʦʚ), Poaceae (7 ʚʠʜʦʚ), Apiaceae 

(6 ʚʠʜʦʚ). ʇʦ ʦʜʥʦʤʫ ʵʫʤʦʥʦʪʠʧʥʦʤʫ ʨʦʜʫ ʩʦʜʝʨʞʠʪ 21 ʩʝʤʝʡʩʪʚʦ 

(Berberidaceae, Cabombaceae, Primulaceae ʠ ʜʨ.). ʆʩʪʘʣʴʥʳʝ ʩʝʤʝʡʩʪʚʘ 

ʚʢʣʶʯʘʶʪ ʧʦ 2-4 ʵʫʤʦʥʦʪʠʧʥʳʭ ʨʦʜʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʩʝʤʝʡʩʪʚʦ Cannabaceae ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʮʝʣʠʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʪʨʝʤʷ ʵʫʤʦʥʦʪʠʧʥʳʤʠ ʨʦʜʘʤʠ. 

ʉʨʝʜʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʫʤʦʥʦʪʠʧʥʳʭ ʨʦʜʦʚ ʙʦʣʴʰʘʷ ʯʘʩʪʴ (68 

ʚʠʜʦʚ, 85%) ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʙʦʨʠʛʝʥʥʳʤʠ ʨʘʩʪʝʥʠʷʤʠ, 12 ʚʠʜʦʚ 

ʷʚʣʷʶʪʩʷ ʟʘʥʦʩʥʳʤʠ ʣʠʙʦ ʢʫʣʴʪʠʚʠʨʫʝʤʳʤʠ (Zea mays, Caucalis 

platycarpos, Humulus lupulus ʠ ʜʨ.). 

ɺʠʜʳ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʤʦʥʦʪʠʧʥʳʭ ʨʦʜʦʚ ʨʘʟʣʠʯʘʶʪʩʷ ʩʚʦʝʡ 

ʞʠʟʥʝʥʥʦʡ ʬʦʨʤʦʡ (ʨʠʩ. 1). 
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ʈʠʩ. 1. ɾʠʟʥʝʥʥʳʝ ʬʦʨʤʳ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʫʤʦʥʦʪʠʧʥʳʭ ʨʦʜʦʚ  

ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ 

 

ʉʨʝʜʠ ʥʠʭ ʷʚʥʦ ʧʨʝʦʙʣʘʜʘʶʪ ʪʨʘʚʷʥʠʩʪʳʝ ʤʥʦʛʦʣʝʪʥʠʢʠ (47 

ʚʠʜʦʚ, 58,7%), ʤʝʥʴʰʝ ʦʜʥʦʣʝʪʥʠʭ ʪʨʘʚ (20 ʚʠʜʦʚ, 25%) ʠ ʢʫʩʪʘʨʥʠʢʦʚ 

(6 ʚʠʜʦʚ, 7,5%). ʄʝʥʝʝ ʚʩʝʛʦ ʢʫʩʪʘʨʥʠʯʢʦʚ ʢʦʪʦʨʳʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʪʝʣʶʱʠʤʠʩʷ ʬʦʨʤʘʤʠ (Bryanthus gmelinii, Loiseleuria 

procumbens, Arcterica nana), ʜʚʫʣʝʪʥʠʭ ʪʨʘʚ (Sphallerocarpus gracilis, 

Turczaninowia fastigiata) ʠ ʜʝʨʝʚʴʝʚ (Chosenia arbutifolia). ʊʘʢʦʡ ʚʠʜ, 

ʢʘʢ Silybum marianum ʠʤʝʝʪ ʤʝʥʷʶʱʫʶʩʷ ʞʠʟʥʝʥʥʫʶ ʬʦʨʤʫ ʠ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʦʜʥʦʣʝʪʥʠʢʦʤ ʠ ʜʚʫʣʝʪʥʠʢʦʤ. 

ɽʩʪʴ ʨʘʟʣʠʯʠʷ ʠ ʚ ʪʠʧʝ ʤʝʩʪʦʦʙʠʪʘʥʠʡ (ʨʠʩ. 2). ʄ  rʨʘʟʜʝʣʠʣʠ 

ʠʭ ʥʘ ʪʨʠ ʛʨʫʧʧʳ ï ʟʘʪʝʥʝʥʥʳʝ (ʣʝʩʘ, ʪʝʥʠʩʪʳʝ ʩʢʘʣʳ ʠ ʜʨ.) ʠ 

ʦʪʢʨʳʪʳʝ (ʣʫʛʘ, ʢʘʤʝʥʠʩʪʳʝ ʦʩʳʧʠ, ʧʝʩʯʘʥʳʝ ʜʶʥʳ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʚ 

ʦʪʜʝʣʴʥʫʶ ʛʨʫʧʧʫ ʚʳʜʝʣʠʣʠ ʫʚʣʘʞʥʝʥʥʳʝ ʤʝʩʪʦʦʙʠʪʘʥʠʷ (ʫʯʘʩʪʢʠ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʛʠʜʨʦʬʠʪʦʚ ʠ ʛʠʛʨʦʬʠʪʦʚ). 

 
ʈʠʩ. 2. ʄʝʩʪʦʦʙʠʪʘʥʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʦʥʦʪʠʧʥʳʭ ʨʦʜʦʚ 
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ɿʥʘʯʠʪʝʣʴʥʦ ʧʨʝʦʙʣʘʜʘʶʪ ʨʘʩʪʝʥʠʷ ʦʪʢʨʳʪʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ (53 

ʚʠʜʘ), ʠʤ ʫʩʪʫʧʘʶʪ ʨʘʩʪʝʥʠʷ ʪʝʥʠʩʪʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ (15 ʚʠʜʦʚ) ʠ 

ʚʦʜʥʳʝ (ʧʦʣʫʚʦʜʥʳʝ) ʚʠʜʳ (9 ʚʠʜʦʚ). 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʵʫʤʦʥʦʪʠʧʥʳʭ 

ʨʦʜʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʝʨʘʚʥʦʤʝʨʥʦ. ɹʦʣʴʰʘʷ ʠʭ ʯʘʩʪʴ (46 ʚʠʜʦʚ) 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʶʞʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ (ʧʨʠʤʝʨʥʦ ʜʦ 56̄  ʩ.ʰ.), ʠʟ ʥʠʭ 9 

ʚʠʜʦʚ (Rupiphila tachiroe, Callistephus chinensis, Euryale ferox ʠ ʜʨ.) ï 

ʥʘ ʶʛʝ ʇʨʠʤʦʨʩʢʦʛʦ ʢʨʘʷ. 

ʅʘ ʩʝʚʝʨʝ ʨʝʛʠʦʥʘ (ʩʝʚʝʨʥʝʝ 64̄  ʩ.ʰ.) ʚʩʪʨʝʯʘʶʪʩʷ 7 ʚʠʜʦʚ, 2 

ʚʠʜʘ ʥʘ ʚʦʩʪʦʢʝ (Arcterica nana, Bryanthus gmelinii) ʠ ʦʜʠʥ ʚʠʜ ʚ ʝʛʦ 

ʩʨʝʜʥʝʡ (Borodinia tilingii ) ʯʘʩʪʠ. 

ʈʷʜ ʚʠʜʦʚ (24) ʚʩʪʨʝʯʘʝʪʩʷ ʧʦ ʚʩʝʡ ʠʣʠ ʧʦʯʪʠ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ 

ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ʩʨʝʜʠ ʥʠʭ ʧʦ 4 ʚʠʜʘ ʧʨʦʠʟʨʘʩʪʘʶʪ ʥʘ ʶʛʝ ʠ ʚ 

ʩʨʝʜʥʝʡ ʝʛʦ ʯʘʩʪʠ (Amethystea caerulea, Calypso bulbosa, Moneses 

uniflora, Onoclea sensibilis), ʥʘ ʶʛʝ ʠ ʥʘ ʩʝʚʝʨʝ (Calla palustris, 

Asperugo procumbens, Staurogeton trisulcus, Turgenia latifolia), ʦʜʠʥ ʚʠʜ 

(Arctanthemum arcticum) ʚ ʩʝʚʝʨʥʦʡ ʠ ʩʨʝʜʥʝʡ ʯʘʩʪʷʭ ʨʝʛʠʦʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʣʦʨʘ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʚʢʣʶʯʘʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʵʫʤʦʥʦʪʠʧʥʳʭ ʩʝʤʝʡʩʪʚ ʠ ʨʦʜʦʚ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʢʦʪʦʨʳʭ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʚʦʝʡ ʞʠʟʥʝʥʥʦʡ ʬʦʨʤʝ, ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ. 
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EUMONOTYPIC  TAXA  OF THE RUSSIAN FAR EAST FLORA,  ITS 

DISTRIBUTION  AND ECOLOGICAL  FEATURES 
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Rich flora of the Russian Far East includes 17 eumonotypic families (9.9% of the 

total number of families) and 80 eumonotypic genera. The largest families in terms 

of the number of eumonotypic genera among Magnoliophyta are Asteraceae (10 

species), Ericaceae (8 species), Poaceae (7 species), Apiaceae (6 species). Each 

eumonotypic genus contains 21 families (Berberidaceae, Cabombaceae, etc.). Most 

representatives of eumonotypic genera (68 species) are native plants, 12 species are 

alien or cultivated (Zea mays, etc.). Herbaceous perennials (47 species) are leading, 

followed by annual grasses (20 species), shrubs (6 species), dwarf shrubs (3 

species), biennial grasses (2 species) and trees (1 species). Plants of open habitats 

predominate (53 species), followed by plants of shady habitats (15 species) and 

aquatic (semi-aquatic) species (9 species). Most eumonotypic taxa representatives 

(46 species) are found in the southern part of the region. They are met less often in 

the north (7 species), east (2 species), in the middle part (1 species). 24 species 

inhabit the entire or almost the entire area of the Russian Far East. 

Keywords: Far East, flora, eumonotypic family, eumonotypic genus, ecological 

features. 
 

ʆʙ ʘʚʪʦʨʘʭ: 

ʂʆʃʗɼɸ ɸʣʝʢʩʘʥʜʨ ʉʪʝʧʘʥʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʀʥʩʪʠʪʫʪʘ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ, ʌɻɹʆʋ ɺʆ çʇʨʠʤʦʨʩʢʘʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷè, 692510, ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ, 

ʋʩʩʫʨʠʡʩʢ, ʧʨʦʩʧʝʢʪ ɹʣʶʭʝʨʘ, 44, e-mail: a.s.pinus@mail.ru. 

ɹɽʈʉɽʅɽɺɸ ʉʚʝʪʣʘʥʘ ɸʥʘʪʦʣʴʝʚʥʘ ï ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʨʝʢʪʦʨ ʧʦ ʫʯʝʙʥʦʡ ʨʘʙʦʪʝ, ʌɻɹʆʋ ɺʆ çʇʨʠʤʦʨʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷè, 692510, ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ, ʋʩʩʫʨʠʡʩʢ, ʧʨʦʩʧʝʢʪ 

ɹʣʶʭʝʨʘ, 44, e-mail: svshatal@mail.ru. 

ɹɽʃʆɺ ɸʣʝʢʩʘʥʜʨ ʅʠʢʠʪʦʚʠʯ ï ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʥʘʫʢ, ʜʦʮʝʥʪ ʀʥʩʪʠʪʫʪʘ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ, ʌɻɹʆʋ ɺʆ 

çʇʨʠʤʦʨʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷè, ʜʦʮʝʥʪ 

ʀʥʩʪʠʪʫʪʘ ʥʘʫʢ ʦ ʞʠʟʥʠ ʠ ʙʠʦʤʝʜʠʮʠʥʳ (ʐʢʦʣʘ), ʜʝʧʘʨʪʘʤʝʥʪʘ ʬʘʨʤʘʮʠʠ ʠ 

ʬʘʨʤʘʢʦʣʦʛʠʠ, ʌɻɸʆʋ ɺʆ çɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, 

690922, ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ, ɺʣʘʜʠʚʦʩʪʦʢ, ʦ. ʈʫʩʩʢʠʡ, ʧ. ɸʷʢʩ, 10; e-mail: 

belov.an@dvfu.ru. 

ʈɽʇʐ ʅʘʪʘʣʴʷ ɺʠʢʪʦʨʦʚʥʘ ï ʜʦʮʝʥʪ, ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ ʀʥʩʪʠʪʫʪʘ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʠ ʘʛʨʦʪʝʭʥʦʣʦʛʠʡ, ʌɻɹʆʋ ɺʆ çʇʨʠʤʦʨʩʢʘʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷè, 692510, ʇʨʠʤʦʨʩʢʠʡ ʢʨʘʡ, ʛ. 

ʋʩʩʫʨʠʡʩʢ, ʧʨʦʩʧʝʢʪ ɹʣʶʭʝʨʘ, 44; e-mail: repsh_78@mail.ru. 

 

ʂʦʣʷʜʘ ɸ.ʉ. ʕʫʤʦʥʦʪʠʧʥʳʝ ʪʘʢʩʦʥʳ ʬʣʦʨʳ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʈʦʩʩʠʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ 
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ʋʃʔʊʈɸʉʊʈʋʂʊʋʈʅɸʗ ʆʈɻɸʅʀɿɸʎʀʗ ʇʃɸʎɽʅʊɸʈʅʆɻʆ 

ɹɸʈʔɽʈɸ ʇʈʀ ɼʆʅʆʐɽʅʅʆʁ ɹɽʈɽʄɽʅʅʆʉʊʀ* 

 

ʆ.ʉ. ʐʫʙʠʥʘ, ʅ.ɸ. ɼʫʜʝʥʢʦʚʘ 
ʄʦʨʜʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤ. ʄ.ɽ. ɽʚʩʝʚʴʝʚʘ ʉʘʨʘʥʩʢ 

 

ʇʣʘʮʝʥʪʘ ʯʝʣʦʚʝʢʘ ï ʚʨʝʤʝʥʥʳʡ ʦʨʛʘʥ, ʚʳʧʦʣʥʷʶʱʠʡ ʤʥʦʞʝʩʪʚʦ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ ʩʥʘʙʞʝʥʠʝ ʧʣʦʜʘ 

ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʫʜʘʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʝʛʦ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʦʙʝʩʧʝʯʝʥʠʝ ʛʘʟʦʦʙʤʝʥʘ ʤʝʞʜʫ ʤʘʪʝʨʴʶ ʠ ʧʣʦʜʦʤ, ʩʠʥʪʝʟ ʨʘʟʣʠʯʥʳʭ 

ʛʦʨʤʦʥʦʚ. ʕʪʠ ʬʫʥʢʮʠʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʪʨʦʝʥʠʝʤ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʙʘʨʴʝʨʘ. 

ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʠʤʝʶʱʘʷʩʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʧʣʘʮʝʥʪʝ, ʥʘʢʘʧʣʠʚʘʣʘʩʴ ʥʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʫʨʦʚʥʝ ʩʚʝʪʦʚʦʡ 

ʤʠʢʨʦʩʢʦʧʠʠ. ʆʜʥʘʢʦ, ʧʦʩʢʦʣʴʢʫ ʧʣʘʮʝʥʪʘ ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʥʦ ʩʣʦʞʥʳʤ 

ʦʨʛʘʥʦʤ, ʩʦʩʪʦʷʱʠʤ ʠʟ ʤʥʦʛʠʭ ʪʠʧʦʚ ʢʣʝʪʦʢ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʦʣʫʯʝʥʠʷ ʧʦʜʨʦʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʝ ʢʘʞʜʦʡ ʦʙʣʘʩʪʠ 

ʧʣʘʮʝʥʪʳ, ʯʪʦʙʳ ʪʦʯʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʘʪʦʣʦʛʠʶ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ 

ʨʦʜʦʚ. ʉ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦʡ ʤʠʢʨʦʩʢʦʧʠʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʣʘʮʝʥʪ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʩʨʦʢʝ 

ʙʝʨʝʤʝʥʥʦʩʪʠ 39-40 ʥʝʜʝʣʴ. ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʢ ʢʦʥʮʫ ʙʝʨʝʤʝʥʥʦʩʪʠ 

ʧʣʘʮʝʥʪʘʨʥʳʡ ʙʘʨʴʝʨ ʩʪʘʥʦʚʠʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʪʦʥʴʰʝ, ʟʘ ʩʯʝʪ ʫʪʨʘʪʳ 

ʩʣʦʷ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ ʧʦʜ ʩʠʥʮʠʪʠʪʨʦʬʦʙʣʘʩʪʦʤ, ʟʘ ʩʯʝʪ ʯʝʛʦ ʨʝʟʢʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʣʦʱʘʜʴ ʦʙʤʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʣʘʮʝʥʪʘ, ʛʝʤʘʪʦ-ʧʣʘʮʝʥʪʘʨʥʳʡ ʙʘʨʴʝʨ, ʵʣʝʢʪʨʦʥʥʘʷ 

ʤʠʢʨʦʩʢʦʧʠʷ, ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ. 

 

 

 

                                                 

 
*  ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʨʘʤʢʘʭ ʛʨʘʥʪʘ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʧʦ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʚʫʟʦʚ-ʧʘʨʪʥʝʨʦʚ ʧʦ ʩʝʪʝʚʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ (ʌɻɹʆʋ ɺʆ çʋʣʴʷʥʦʚʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ. ʅ. ʋʣʴʷʥʦʚʘè ʠ ʌɻɹʆʋ ɺʆ 

çʄʦʨʜʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ. ɽ. 

Eʚʩʝʚʴʝʚʘè) ʧʦ ʪʝʤʝ çʀʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʦʝʥʠʷ ʦʨʛʘʥʦʚ ʞʝʥʩʢʦʡ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʙʝʣʳʭ ʢʨʳʩè (ʨʫʢʦʚʦʜʠʪʝʣʴ ï ɼʫʜʝʥʢʦʚʘ ʅ. ɸ., ʜʦʮʝʥʪ 

ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ, ʛʝʦʛʨʘʬʠʠ ʠ ʤʝʪʦʜʠʢ ʦʙʫʯʝʥʠʷ). 

É ʐʫʙʠʥʘ ʆ.ʉ., ɼʫʜʝʥʢʦʚʘ ʅ.ɸ., 

    2022 
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ɺʚʝʜʝʥʠʝ. ʇʣʘʮʝʥʪʘ ʯʝʣʦʚʝʢʘ ï ʚʨʝʤʝʥʥʳʡ ʦʨʛʘʥ, 

ʚʳʧʦʣʥʷʶʱʠʡ ʤʥʦʞʝʩʪʚʦ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ 

ʩʥʘʙʞʝʥʠʝ ʧʣʦʜʘ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʫʜʘʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʝʛʦ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʝʩʧʝʯʝʥʠʝ ʛʘʟʦʦʙʤʝʥʘ ʤʝʞʜʫ ʤʘʪʝʨʴʶ ʠ 

ʧʣʦʜʦʤ, ʩʠʥʪʝʟ ʨʘʟʣʠʯʥʳʭ ʛʦʨʤʦʥʦʚ. ʕʪʠ ʬʫʥʢʮʠʠ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʩʪʨʦʝʥʠʝʤ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʙʘʨʴʝʨʘ. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʠʤʝʶʱʘʷʩʷ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʣʘʮʝʥʪʝ, ʥʘʢʘʧʣʠʚʘʣʘʩʴ ʥʘ ʦʩʥʦʚʝ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʫʨʦʚʥʝ ʩʚʝʪʦʚʦʡ ʤʠʢʨʦʩʢʦʧʠʠ (ʄʠʣʦʚʘʥʦʚ ʠ ʜʨ., 

2012; ɹʝʢʤʫʭʘʤʙʝʪʦʚ ʠ ʜʨ., 2017; ɸʟʘʨʦʚʘ ʠ ʜʨ., 2019). ʆʜʥʘʢʦ, 

ʧʦʩʢʦʣʴʢʫ ʧʣʘʮʝʥʪʘ ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʥʦ ʩʣʦʞʥʳʤ ʦʨʛʘʥʦʤ, 

ʩʦʩʪʦʷʱʠʤ ʠʟ ʤʥʦʛʠʭ ʪʠʧʦʚ ʢʣʝʪʦʢ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ ʧʦʣʫʯʝʥʠʶ 

ʧʦʜʨʦʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʝ ʢʘʞʜʦʡ ʦʙʣʘʩʪʠ ʧʣʘʮʝʥʪʳ, 

ʯʪʦʙʳ ʪʦʯʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʧʘʪʦʣʦʛʠʶ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʨʦʜʦʚ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʘʥʦʤʘʣʴʥʘʷ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʧʣʘʮʝʥʪʳ ʩʚʷʟʘʥʘ ʩʦ 

ʤʥʦʛʠʤʠ ʚʠʜʘʤʠ ʦʩʣʦʞʥʝʥʠʡ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʪʘʢʠʤʠ ʢʘʢ ʧʨʝʵʢʣʘʤʧʩʠʷ 

(ɺʠʰʥʷʢʦʚʘ ʠ ʜʨ., 2017), ʟʘʜʝʨʞʢʘ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʨʘʟʚʠʪʠʷ (ɿɺʋʈ) 

(ʅʠʟʷʝʚʘ ʠ ʜʨ., 2019). ʀʟʫʯʝʥʠʝ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʳ ʧʣʘʮʝʥʪʳ ʤʦʞʝʪ 

ʧʨʝʜʦʩʪʘʚʠʪʴ ʚʘʞʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʩʫʱʥʦʩʪʠ ʛʝʤʘʪʦ-

ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʙʘʨʴʝʨʘ, ʤʝʭʘʥʠʟʤ ʝʛʦ ʩʝʣʝʢʪʠʚʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ, 

ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʩʣʦʞʥʝʥʠʡ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʝʥʠʝ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʣʘʮʝʥʪʳ ʞʝʥʱʠʥ ʧʨʠ ʜʦʥʦʰʝʥʥʦʡ, ʥʝʦʩʣʦʞʥʝʥʥʦʡ 

(ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ) ʙʝʨʝʤʝʥʥʦʩʪʠ.  

ʄʝʪʦʜʠʢʘ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩʣʫʞʠʣʠ ʚʟʷʪʳʝ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ ʬʨʘʛʤʝʥʪʳ 20 ʧʣʘʮʝʥʪ. 

ʂʨʠʪʝʨʠʠ ʜʣʷ ʟʘʙʦʨʘ ʠ ʠʟʫʯʝʥʠʷ ʧʣʘʮʝʥʪ ʙʳʣʠ ʩʣʝʜʫʶʱʠʤʠ: ʚʦʟʨʘʩʪ 

ʤʘʪʝʨʠ ʦʪ 20 ʜʦ 35 ʣʝʪ, ʦʜʥʦʧʣʦʜʥʘʷ ʙʝʨʝʤʝʥʥʦʩʪʴ, ʜʦʥʦʰʝʥʥʳʝ ʨʦʜʳ, 

ʤʘʩʩʘ ʪʝʣʘ ʨʝʙʝʥʢʘ ʧʨʠ ʨʦʞʜʝʥʠʠ ʦʪ 2500 ʜʦ 4000 ʛ, ʦʪʩʫʪʩʪʚʠʝ 

ʦʩʣʦʞʥʝʥʠʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠʣʠ ʚʨʦʞʜʝʥʥʳʭ ʧʦʨʦʢʦʚ. ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʞʝʥʱʠʥ ʙʝʨʝʤʝʥʥʦʩʪʴ ʙʳʣʘ ʧʝʨʚʦʡ. ʉʨʦʢ ʛʝʩʪʘʮʠʠ ʧʨʠ ʨʦʜʘʭ 

ʚʘʨʴʠʨʦʚʘʣ ʦʪ 39 ʜʦ 40 ʥʝʜʝʣʴ.  

ɼʦʥʦʰʝʥʥʳʝ ʧʣʘʮʝʥʪʳ ʩʦʙʠʨʘʣʠ ʠ ʧʨʝʧʘʨʠʨʦʚʘʣʠ ʩʨʘʟʫ ʧʦʩʣʝ 

ʨʦʜʦʚ. ʅʠʢʘʢʠʭ ʷʚʥʳʭ ʨʘʟʣʠʯʠʡ ʚʦ ʚʥʝʰʥʝʤ ʚʠʜʝ ʧʣʘʮʝʥʪʘʨʥʳʭ 

ʚʦʨʩʠʥʦʢ, ʩʪʨʦʤʳ ʠʣʠ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ ʧʣʦʜʘ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ. 

ɺʩʝ ʧʦʩʣʝʜʫʶʱʠʝ ʧʨʦʮʝʜʫʨʳ ʧʨʦʚʦʜʠʣʠ ʚ ʩʪʝʨʠʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʌʨʘʛʤʝʥʪʳ ʩʫʙʭʦʨʠʘʣʴʥʦʡ ʟʦʥʳ ʧʣʘʮʝʥʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʝʩʪʫ 

ʧʨʠʢʨʝʧʣʝʥʠʷ ʧʫʧʦʚʠʥʳ, ʠʩʩʝʢʘʣʠ (~5 ʩʤ ʦʪ ʤʝʩʪʘ ʧʨʠʢʨʝʧʣʝʥʠʷ 

ʧʫʧʦʚʠʥʳ), ʠʟʙʝʛʘʷ ʫʯʘʩʪʢʦʚ ʠʥʬʘʨʢʪʘ ʠ ʛʝʤʘʪʦʤ. ʊʘʢʞʝ ʙʳʣʠ 

ʠʩʢʣʶʯʝʥʳ ʘʥʦʤʘʣʴʥʳʝ ʧʨʠʢʨʝʧʣʝʥʠʷ ʧʫʧʦʚʠʥʳ, ʪʘʢʠʝ ʢʘʢ 

ʦʙʦʣʦʯʝʯʥʦʝ ʧʨʠʢʨʝʧʣʝʥʠʝ ʧʫʧʦʚʠʥʳ.  

ʇʣʘʮʝʥʪʫ ʨʘʟʨʝʟʘʣʠ ʧʨʦʜʦʣʴʥʦ ʦʪ ʤʘʪʝʨʠʥʩʢʦʡ ʩʪʦʨʦʥʳ ʢ 

ʧʣʦʜʦʚʦʡ. 
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ɼʣʷ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʨʝʟʘʣʠ ʬʨʘʛʤʝʥʪʳ ʠʟ 

ʢʨʘʝʚʦʛʦ ʦʪʜʝʣʘ ʚʦʨʩʠʥʯʘʪʦʛʦ ʭʦʨʠʦʥʘ ʨʘʟʤʝʨʦʤ 1Ĭ1 ʤʤ ʠ ʧʦʤʝʱʘʣʠ ʚ 

ʙʦʢʩ ʩ ʢʫʩʦʯʢʘʤʠ ʣʴʜʘ, ʦʯʠʱʘʣʠ ʦʪ ʢʨʦʚʠ, ʘ ʟʘʪʝʤ ʬʠʢʩʠʨʦʚʘʣʠ ʚ 2,5 % 

ʛʣʫʪʘʨʘʣʴʜʝʛʠʜʝ ʥʘ 0,1 ʄ ʬʦʩʬʘʪʥʦʤ ʙʫʬʝʨʝ (ʨʅ=7,2) 2-4 ʯʘʩʘ ʧʨʠ 

4 ↔C. ʊʢʘʥʠ ʚʦʨʩʠʥʦʢ ʚʧʦʩʣʝʜʩʪʚʠʠ ʜʦʬʠʢʩʠʨʦʚʘʣʠ ʚ 1 % OsO4 ʚ 

ʪʝʯʝʥʠʝ 2 ʯ ʧʨʠ 4 ↔C, ʧʨʦʚʦʜʠʣʠ ʯʝʨʝʟ ʩʝʨʠʶ ʩʧʠʨʪʦʚ, ʟʘʢʣʶʯʘʣʠ ʚ 

ʩʤʝʩʴ ʵʧʦʥ-ʘʨʘʣʜʠʪ. 

ʇʦʣʫʪʦʥʢʠʝ ʩʨʝʟʳ ʛʦʪʦʚʠʣʠʩʴ ʥʘ LKB-Pyramiton ʠ ʦʢʨʘʰʠʚʘʣʠ 

ʪʦʣʫʠʜʠʥʦʚʳʤ ʩʠʥʠʤ. ʋʣʴʪʨʘʪʦʥʢʠʝ ʩʨʝʟʳ ʦʙʨʘʙʘʪʳʚʘʣʠ (ʜʚʦʡʥʦʝ 

ʢʦʥʪʨʘʩʪʠʨʦʚʘʥʠʝ) ʫʨʘʥʠʣʘʮʝʪʘʪʦʤ (2 % ʨʘʩʪʚʦʨ ʚ ʤʝʪʠʣʦʚʦʤ ʩʧʠʨʪʝ, 

3-5 ʤʠʥʫʪ) ʠ ʮʠʪʨʘʪʦʤ ʩʚʠʥʮʘ (1,0-1,5 ʤʠʥʫʪʳ) ʠ ʟʘʪʝʤ ʠʩʩʣʝʜʦʚʘʣʠ ʩ 

ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʕʄ-125. 

ʊʝʨʤʠʥʘʣʴʥʳʝ ʚʦʨʩʠʥʳ ʦʮʝʥʠʚʘʣʠ ʚ ʦʪʥʦʰʝʥʠʠ ʧʣʘʮʝʥʪʘʨʥʦʛʦ 

ʙʘʨʴʝʨʘ ʩʣʝʜʫʶʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ: ʪʦʣʱʠʥʘ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʙʘʨʴʝʨʘ, 

ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʩʠʥʮʠʪʠʦʪʨʦʬʦʙʣʘʩʪʘ, ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ ʠ ʝʛʦ 

ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ, ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʘ ʵʥʜʦʪʝʣʠʷ ʧʣʦʜʦʚʳʭ ʩʦʩʫʜʦʚ ʠ 

ʠʭ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ, ʦʪʝʢ ʚʦʨʩʠʥ ʠ ʦʪʣʦʞʝʥʠʝ ʬʠʙʨʠʥʘ, ʧʠʢʥʦʟ, ʠ 

ʜʨʫʛʠʝ ʩʪʨʫʢʪʫʨʳ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʣʘʮʝʥʪʳ ʧʨʠ ʥʝʦʩʣʦʞʥʝʥʥʦʡ 

ʜʦʥʦʰʝʥʥʦʡ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʠʟʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʥʥʦʡ 

ʤʠʢʨʦʩʢʦʧʠʠ, ʠʤʝʣʠ ʥʦʨʤʘʣʴʥʳʝ ʮʠʪʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʨʝʣʳʭ ʧʣʘʮʝʥʪ.  

ʀʩʩʣʝʜʦʚʘʥʠʶ ʧʦʜʚʝʨʛʘʣʠʩʴ ʪʝʨʤʠʥʘʣʴʥʳʝ ʚʦʨʩʠʥʳ. ʇʦ ʬʦʨʤʝ 

ʚʦʨʩʠʥʳ ʙʳʣʠ ʦʢʨʫʛʣʳʝ ʠʣʠ ʦʚʘʣʴʥʳʝ. ʇʦʚʝʨʭʥʦʩʪʴ ʚʦʨʩʠʥ ʧʦʢʨʳʪʘ 

ʩʠʥʮʠʪʠʦʪʨʦʬʦʙʣʘʩʪʦʤ ʥʝʨʘʚʥʦʤʝʨʥʳʤ ʧʦ ʪʦʣʱʠʥʝ, ʩʦʜʝʨʞʘʥʠʶ ʷʜʝʨ 

ʠ ʦʨʛʘʥʝʣʣ. ɺʩʪʨʝʯʘʣʠʩʴ ʟʦʥʳ ʩ ʠʩʪʦʥʯʝʥʠʝʤ ʩʠʥʮʠʪʠʦʪʨʦʬʦʙʣʘʩʪʘ, 

ʩʠʥʮʠʪʠʡ ʩ ʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʷʜʝʨ, ʩʠʥʮʠʪʠʡ ʙʝʟ ʷʜʝʨ, 

ʩʠʥʮʠʪʠʡ ʩʦ ʩʢʦʧʣʝʥʠʝʤ ʷʜʝʨ.  

ɺʩʣʝʜʩʪʚʠʝ ʠʩʪʦʥʯʝʥʠʷ ʢʣʝʪʢʠ ʩʠʥʮʠʪʠʦʪʨʦʬʦʙʣʘʩʪʘ ʯʘʩʪʦ ʥʝ 

ʤʦʛʣʠ ʙʳʪʴ ʚʠʜʥʳ ʚʦ ʚʩʝʭ ʧʦʣʷʭ ʟʨʝʥʠʷ. ʅʘ ʧʝʨʠʬʝʨʠʠ ʚʦʨʩʠʥ 

ʧʣʘʮʝʥʪʳ ʦʙʥʘʨʫʞʝʥʳ ʦʪʣʦʞʝʥʠʷ ʬʠʙʨʠʥʘ.  

ʅʘ ʘʧʠʢʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʠʥʮʠʪʠʦʪʨʦʬʦʙʣʘʩʪ ʩʦʜʝʨʞʘʣ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʢʦʨʦʪʢʠʝ ʰʠʨʦʢʠʝ ʠʣʠ ʪʦʥʢʠʝ ʜʣʠʥʥʳʝ, ʣʠʙʦ 

ʜʨʝʚʦʚʠʜʥʦʡ ʬʦʨʤʳ ʤʠʢʨʦʚʦʨʩʠʥʢʠ (ʨʠʩ. 1). 

ʉʠʥʮʠʪʠʦʪʨʦʬʦʙʣʘʩʪʠʯʝʩʢʠʝ ʤʠʢʨʦʚʦʨʩʠʥʢʠ ʬʦʨʤʠʨʫʶʪ ʤʘʪʦʯʥʦ-

ʧʣʦʜʦʚʳʡ ʦʙʤʝʥ. ʕʪʦ ʤʝʩʪʦ, ʛʜʝ ʵʢʩʧʨʝʩʩʠʨʫʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʚʘʞʥʳʝ ʧʣʘʮʝʥʪʘʨʥʳʝ ʧʝʨʝʥʦʩʯʠʢʠ ʠ ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʦʙʤʝʥ 

ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʧʨʦʜʫʢʪʘʤʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʞʜʫ 

ʩʠʩʪʝʤʘʤʠ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ ʤʘʪʝʨʠ ʠ ʧʣʦʜʘ. ɽʩʪʴ ʤʥʝʥʠʷ, ʯʪʦ ʨʘʟʤʝʨʳ 

ʠ ʬʦʨʤʘ ʤʠʢʨʦʚʦʨʩʠʥ ʩʚʷʟʘʥʘ ʩ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ 

(ʄʠʣʦʚʘʥʦʚ ʠ ʜʨ., 2012). ɺʳʩʦʢʠʝ ʤʠʢʨʦʚʦʨʩʠʥʢʠ ʦʪʚʝʯʘʶʪ ʟʘ 

ʧʨʦʮʝʩʩʳ ʧʠʥʦʮʠʪʦʟʘ, ʘ ʫʢʦʨʦʯʝʥʥʳʝ ʤʠʢʨʦʚʦʨʩʠʥʢʠ ʙʦʣʝʝ 

ʧʨʠʩʧʦʩʦʙʣʝʥʳ ʜʣʷ ʪʨʘʥʩʧʦʨʪʘ ʛʘʟʦʚ. ʉʠʥʮʠʪʠʦʪʨʦʬʦʙʣʘʩʪʠʯʝʩʢʠʝ 
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ʤʠʢʨʦʚʦʨʩʠʥʢʠ ʩʯʠʪʘʶʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʩʪʨʫʢʪʫʨ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ 

ʟʘ ʪʨʘʥʩʧʣʘʮʝʥʪʘʨʥʳʡ ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʦʙʤʝʥ. ʇʣʦʪʥʦʩʪ ɹʘʧʠʢʘʣʴʥʳʭ 

ʤʠʢʨʦʚʦʨʩʠʥʦʢ ʩʚʷʟʘʥʘ ʩʦ ʩʪʝʧʝʥʴʶ ʩʦʟʨʝʚʘʥʠʷ ʪʨʦʬʦʙʣʘʩʪʘ 

(Battistelli et al., 2004). 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʷʜʝʨʥʦʛʦ ʭʨʦʤʘʪʠʥʘ ʚ ʢʣʝʪʢʘʭ 

ʩʠʥʮʠʪʠʦʪʨʦʬʦʙʣʘʩʪʳ ʙʳʣʦ ʨʘʚʥʦʤʝʨʥʳʤ. ɻʝʪʝʨʦʭʨʦʤʘʪʠʥ ʥʘʭʦʜʠʣʩʷ 

ʯʘʱʝ ʧʦ ʧʝʨʠʬʝʨʠʠ, ʠʥʦʛʜʘ ʟʘʥʠʤʘʣ ʧʦʯʪʠ ʚʩʶ ʧʣʦʱʘʜʴ ʷʜʨʘ (ʨʠʩ. 2). 

 

ʈʠʩ. 1. ʀʟʦʙʨʘʞʝʥʠʝ ʪʝʨʤʠʥʘʣʴʥʦʡ ʚʦʨʩʠʥʳ ʧʣʘʮʝʥʪʳ. ɹʝʨʝʤʝʥʥʦʩʪʴ 40 

ʥʝʜʝʣʴ. Ĭ 22000:  ʉ ï ʩʠʥʮʠʪʠʦʪʨʦʬʦʙʣʘʩʪ; ʄʚ ï ʤʠʢʨʦʚʦʨʩʠʥʢʠ;  

ɺʇ ï ʚʘʢʫʦʣʝʧʦʜʦʙʥʳʝ ʧʦʣʦʩʪʠ; ʄ ï ʤʠʪʦʭʦʥʜʨʠʠ 

 

ʈʠʩ. 2.  ʀʟʦʙʨʘʞʝʥʠʝ ʪʝʨʤʠʥʘʣʴʥʦʡ ʚʦʨʩʠʥʳ ʧʣʘʮʝʥʪʳ. ɹʝʨʝʤʝʥʥʦʩʪ ɹ40 

ʥʝʜʝʣʴ. Ĭ 8000:  ʗʉ ï ʷʜʨʘ ʩʠʥʮʠʪʠʦʪʨʦʬʦʙʣʘʩʪʘ, ɹʄʊ ï ʙʘʟʘʣʴʥʘʷ ʤʝʤʙʨʘʥʘ 

ʪʨʦʬʦʙʣʘʩʪʘ 
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ʆ ʙʦʣʴʰʦʡ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʠʥʮʠʪʠʦʪʨʦʬʦʙʣʘʩʪʘ 

ʛʦʚʦʨʷʪ ʥʘʙʣʶʜʘʝʤʳʝ ʢʘʨʪʠʥʳ ʢʦʥʪʘʢʪʘ ʮʠʩʪʝʨʥ ʛʨʘʥʫʣʷʨʥʦʡ 

ʵʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʩʝʪʠ ʩ ʤʠʪʦʭʦʥʜʨʠʷʤʠ ʠ ʣʠʧʠʜʘʤʠ (ʨʠʩ. 3). 

 

ʈʠʩ. 3. ʀʟʦʙʨʘʞʝʥʠʝ ʪʝʨʤʠʥʘʣʴʥʦʡ ʚʦʨʩʠʥʳ ʧʣʘʮʝʥʪʳ. ɹʝʨʝʤʝʥʥʦʩʪʴ  

39ï40 ʥʝʜʝʣʴ. Ĭ 18000:  ʄ ï ʤʠʪʦʭʦʥʜʨʠʠ; ʕʉ ï ʢʘʥʘʣʳ ʛʨʘʥʫʣʷʨʥʦʡ 

ʵʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʩʝʪʠ; ʃɺ ï ʣʠʧʠʜʥʳʝ ʚʢʣʶʯʝʥʠʷ; ʉ ï ʩʠʥʮʠʪʠʦʪʨʦʬʦʙʣʘʩʪ 

 
ʄʠʪʦʭʦʥʜʨʠʠ ʦʙʳʯʥʦ ʙʳʣʠ ʢʨʫʛʣʳʤʠ ʠʣʠ ʦʚʘʣʴʥʳʤʠ, ʘ 

ʮʠʩʪʝʨʥʳ ʵʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʩʝʪʠ ʨʘʩʰʠʨʝʥʥʳʤʠ. ʄʠʪʦʭʦʥʜʨʠʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʚʫʭʤʝʤʙʨʘʥʥʳʝ ʦʨʛʘʥʝʣʣʳ ʩ ʤʥʦʞʝʩʪʚʦʤ 

ʚʘʞʥʳʭ ʬʫʥʢʮʠʡ, ʪʘʢʠʭ ʢʘʢ ʢʣʝʪʦʯʥʳʡ ʤʝʪʘʙʦʣʠʟʤ, ʚʥʫʪʨʠʢʣʝʪʦʯʥʘʷ 

ʧʨʦʜʫʢʮʠʷ ɸʊʌ. ɻʨʘʥʫʣʷʨʥʘʷ ʵʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʘʷ ʩʝʪʴ ʩʠʥʪʝʟʠʨʫʝʪ 

ʤʥʦʛʠʝ ʙʝʣʢʠ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʢʣʝʪʢʠ. 

ʅʘʙʣʶʜʘʝʤʦʝ ʚ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʫʣʴʪʨʘʩʪʨʫʢʪʫʨʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʤʠʪʦʭʦʥʜʨʠʡ ʠ ʛʨʘʥʫʣʷʨʥʦʡ ʵʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʩʝʪʠ ʤʦʞʝʪ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʛʦʨʤʦʥʘʣʴʥʦʡ ʠ 

ʙʝʣʦʢʩʠʥʪʝʟʠʨʫʶʱʝʡ ʬʫʥʢʮʠʠ ʧʣʘʮʝʥʪʳ. ʇʦʜʪʚʝʨʞʜʘʝʪ ʜʘʥʥʳʡ 

ʚʳʚʦʜ ʠ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚ ʢʣʝʪʢʘʭ ʧʦʣʠʩʦʤ, ʛʨʘʥʫʣ 

ʛʣʠʢʦʛʝʥʘ, ʣʠʧʦʩʦʤ.  

ɿʘʤʝʯʝʥʥʦʝ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʠʣʠ ʯʘʩʪʠʯʥʦʝ ʦʪʩʫʜʠʚʰʠʝ 

ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ ʚ ʪʝʨʤʠʥʘʣʴʥʳʭ ʚʦʨʩʠʥʘʭ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʟʨʝʣʦʩʪʠ ʧʣʘʮʝʥʪʳ. ɺ ʥʘʙʣʶʜʘʝʤʳʭ ʢʣʝʪʢʘʭ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ ʷʜʨʦ 

ʟʘʥʠʤʘʣʦ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʢʣʝʪʢʠ, ʚʦʢʨʫʛ ʢʦʪʦʨʦʛʦ ʚ ʫʟʢʦʤ ʩʣʦʝ 

ʮʠʪʦʧʣʘʟʤʳ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʤʠʪʦʭʦʥʜʨʠʠ ʠ ʨʠʙʦʩʦʤʳ (ʨʠʩ. 4). ʗʜʨʘ 

ʠʤʝʣʠ ʥʝʧʨʘʚʠʣʴʥʫʶ ʬʦʨʤʫ ʩ ʛʦʤʦʛʝʥʥʳʤ ʭʨʦʤʘʪʠʥʦʤ, ʚʥʫʪʨʠ 

ʩʦʜʝʨʞʘʣʠ ʦʜʥʦ ʠʣʠ ʜʚʘ ʷʜʨʳʰʢʘ.  
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ʈʠʩ. 4. ʀʟʦʙʨʘʞʝʥʠʝ ʪʝʨʤʠʥʘʣʴʥʦʡ ʚʦʨʩʠʥʳ ʧʣʘʮʝʥʪʳ. ɹʝʨʝʤʝʥʥʦʩʪʴ  

40 ʥʝʜʝʣʴ. Ĭ 16000:  ʎʪ ï ʮʠʪʦʪʨʦʬʦʙʣʘʩʪ; ʗʎ ï̫ ʜʨʦ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ,  

ʕʉ ï ʵʥʜʦʧʣʘʟʤʘʪʠʯʝʩʢʘʷ ʩʝʪʴ; ʄ ï ʤʠʪʦʭʦʥʜʨʠʠ; ʈ ï ʨʠʙʦʩʦʤʳ; ɹʄ ï ʙʘʟʘʣʴʥʘʷ 

ʤʝʤʙʨʘʥʘ ʪʨʦʬʦʙʣʘʩʪʘ 

 

ɹʘʟʘʣʴʥʘʷ ʤʝʤʙʨʘʥʘ ʪʨʦʬʦʙʣʘʩʪʘ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ 

ʩʧʣʦʰʥʫʶ, ʠʥʦʛʜʘ ʨʘʚʥʦʤʝʨʥʫʶ, ʥʦ ʯʘʱʝ ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ 

ʚʳʧʷʯʠʚʘʥʠʷʤʠ ʪʦʥʢʫʶ ʧʣʘʩʪʠʥʢʫ, ʚ ʢʦʪʦʨʦʡ ʠʥʦʛʜʘ ʦʪʢʣʘʜʳʚʘʣʠʩʴ 

ʢʦʣʣʘʛʝʥʦʚʳʝ ʬʠʙʨʠʣʣʳ. ɺʳʧʷʯʠʚʘʥʠʷ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ 

ʪʨʦʬʦʙʣʘʩʪʘ ʫʚʝʣʠʯʠʚʘʶʪ ʧʣʦʱʘʜʴ ʢʦʥʪʘʢʪʘ ï ʩʠʥʮʠʪʠʦʪʨʦʬʦʙʣʘʩʪʘ ʠ 

ʩʪʨʦʤʳ ʪʝʨʤʠʥʘʣʴʥʦʡ ʚʦʨʩʠʥʳ. 

ʇʦʜ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʦʡ ʪʨʦʬʦʙʣʘʩʪʘ ʦʙʥʘʨʫʞʠʚʘʣʠʩʴ 

ʬʠʙʨʦʙʣʘʩʪʳ. ʆʥʠ ʠʤʝʣʠ ʬʦʨʤʫ ʚʳʪʷʥʫʪʦʛʦ ʨʦʤʙʘ, ʚ ʫʟʢʦʤ ʩʣʦʝ 

ʮʠʪʦʧʣʘʟʤʳ ʩʦʜʝʨʞʘʣʠ ʷʜʨʦ ʩ ʦʜʥʠʤ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʷʜʨʳʰʢʘʤ. ʆ 

ʚʳʨʘʙʦʪʢʝ ʬʠʙʨʦʙʣʘʩʪʘʤʠ ʢʦʣʣʘʛʝʥʦʚʳʭ ʚʦʣʦʢʦʥ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʢʘʨʪʠʥʘ ʦʪʭʦʜʷʱʠʭ ʦʪ ʥʠʭ ʢ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʝ ʧʫʯʢʦʚ ʢʦʣʣʘʛʝʥʦʚʳʭ 

ʚʦʣʦʢʦʥ.  

ɺ ʦʪʜʝʣʴʥʳʭ ʟʦʥʘʭ ʪʝʨʤʠʥʘʣʴʥʳʭ ʚʦʨʩʠʥ, ʛʜʝ ʦʪʤʝʯʝʥʦ 

ʦʪʩʫʪʩʪʚʠʝ ʬʠʙʨʦʙʣʘʩʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʫʢʦʨʦʯʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ 

ʩʠʥʮʠʪʠʦʪʨʦʬʦʙʣʘʩʪʦʤ ʠ ʢʘʧʠʣʣʷʨʘʤʠ, ʩʣʝʜʩʪʚʠʝʤ ʯʝʛʦ ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʢʦʥʪʘʢʪ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ ʪʨʦʬʦʙʣʘʩʪʘ ʠ 

ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʳ ʵʥʜʦʪʝʣʠʷ. ʇʨʠʟʥʘʥʦ, ʯʪʦ ʦʪ ʰʠʨʠʥʳ ʛʝʤʘʪʦ-

ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʙʘʨʴʝʨʘ ʟʘʚʠʩʠʪ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʜʠʬʬʫʟʠʦʥʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ ʚʝʱʝʩʪʚ ʯʝʨʝʟ ʧʣʘʮʝʥʪʫ, ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ ʪʨʘʥʩʧʦʨʪʥʳʤ 

ʙʝʣʢʘʤ, ʵʢʩʧʨʝʩʩʠʨʫʝʤʳʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʠʢʨʦʚʦʨʩʠʥʦʢ ʠ ʙʘʟʘʣʴʥʳʭ 

ʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʤʝʤʙʨʘʥ ʮʠʪʦʪʨʦʬʦʙʣʘʩʪʘ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʫʢʦʨʦʯʝʥʠʝ 

ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʙʘʟʘʣʴʥʦʡ ʤʝʤʙʨʘʥʦʡ ʪʨʦʬʦʙʣʘʩʪʘ ʠ ʙʘʟʘʣʴʥʦʡ 

ʤʝʤʙʨʘʥʦʡ ʵʥʜʦʪʝʣʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʠʣʝʥʠʶ ʪʨʘʥʩʧʣʘʮʝʥʪʘʨʥʦʛʦ 


