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ɺ ʈɸɿʃʀʏʅʓʍ ʋʉʃʆɺʀʗʍ ʃʆʂʆʄʆʎʀʁ* 

 

ʉ.ɸ. ʄʦʠʩʝʝʚ 
1
ɺʝʣʠʢʦʣʫʢʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ, 

ɺʝʣʠʢʠʝ ʃʫʢʠ 

 

ʀʟʫʯʘʣʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ 

ʤʳʰʝʯʥʳʭ ʩʠʥʝʨʛʠʡ ʧʨʠ ʨʘʟʙʝʛʝ, ʙʝʛʝ ʧʦ ʧʨʷʤʦʡ ʠ ʚʠʨʘʞʫ ʩ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʧʨʠ ʤʝʜʣʝʥʥʦʤ ʙʝʛʝ ʧʦ ʧʨʷʤʦʡ. 

ʉʠʥʝʨʛʠʠ ʠʟʚʣʝʢʘʣʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ ʤʝʪʦʜʫ 

ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ. ʋʩʪʘʥʦʚʣʝʥʦ ʠʟʤʝʥʝʥʠʝ ʩʪʝʧʝʥʠ ʚʦʚʣʝʯʝʥʠʷ 

ʩʢʝʣʝʪʥʳʭ ʤʳʰʮ ʚ ʩʪʨʫʢʪʫʨʫ ʚʩʝʭ ʚʳʷʚʣʝʥʥʳʭ ʩʠʥʝʨʛʠʡ, 

ʟʘʪʨʘʛʠʚʘʶʱʝʝ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʤʳʰʮʳ ʙʝʜʨʘ. ɺ ʫʧʨʘʚʣʝʥʠʠ 

ʩʪʨʫʢʪʫʨʦʡ ʮʠʢʣʘ ʙʝʛʦʚʦʛʦ ʰʘʛʘ ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ ʦʢʘʟʳʚʘʶʪʩʷ 

ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʦʜʥʠ ʠ ʪʝ ʞʝ ʤʳʰʝʯʥʳʝ ʤʦʜʫʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʢʦʪʦʨʳʭ ʤʦʜʠʬʠʮʠʨʫʝʪʩʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʫʩʣʦʚʠʡ 

ʨʝʘʣʠʟʘʮʠʠ ʣʦʢʦʤʦʮʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʳʰʝʯʥʳʝ ʩʠʥʝʨʛʠʠ, ʣʦʢʦʤʦʮʠʷ, ʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ, 

ʤʝʞʤʳʰʝʯʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. 

 

ɺʚʝʜʝʥʠʝ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫʧʨʘʚʣʝʥʠʝ ʣʦʤʦʮʠʷʤʠ ʯʝʣʦʚʝʢʘ ʤʦʞʝʪ 

ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʭʘʥʠʟʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʩʠʥʝʨʛʠʡ, 

ʪ.ʝ. ʪʘʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʷʝʤʦʡ ʩʠʩʪʝʤʳ 

ʦʙʨʘʟʫʶʪ ʤʦʜʫʣʠ ʤʝʥʴʰʝʡ ʨʘʟʤʝʨʥʦʩʪʠ, ʘʢʪʠʚʠʨʫʝʤʳʝ ʝʜʠʥʳʤ 

ʫʧʨʘʚʣʷʶʱʠʤ ʩʠʛʥʘʣʦʤ (Cheung, 2009; d'Avella, 2016). ʉʪʨʫʢʪʫʨʘ 

ʪʘʢʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ ʧʦʥʷʪʠʷʤʠ ʚʝʩʦʚʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʘʢʪʠʚʘʮʠʠ, ʧʦʣʫʯʘʝʤʳʭ ʧʨʠ 

ʬʘʢʪʦʨʠʟʘʮʠʠ ʤʘʪʨʠʮ, ʚʢʣʶʯʘʶʱʠʭ ʨʘʟʣʠʯʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʤʦʪʦʨʥʦʛʦ ʚʳʭʦʜʘ ʜʚʠʞʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʣʦʢʦʤʦʮʠʡ (Tresch, 2005; 

Kim, 2020). ʋʧʨʘʚʣʝʥʠʝ ʤʳʰʝʯʥʳʤʠ ʩʠʥʝʨʛʠʷʤʠ ʧʨʠ ʣʦʢʦʤʦʪʦʨʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ ʩʧʠʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʩ ʫʯʘʩʪʠʝʤ 

ʮʝʥʪʨʘʣʴʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʧʘʪʪʝʨʥʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʠʥʝʨʛʠʷ 

ʨʝʘʣʠʟʫʝʪʩʷ ʢʘʢ ʤʦʪʦʨʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʧʦʧʝʨʝʤʝʥʥʫ  ʁ

ʘʢʪʠʚʘʮʠʶ ʤʳʰʮ ʬʣʝʢʩʦʨʦʚ ʠ ʵʢʩʪʝʥʟʦʨʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʮʠʢʣʘ ʰʘʛʘ 

                                                 

 
* ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʝʥʦ ʚ ʨʘʤʢʘʭ ʧʣʘʥʦʚʦʡ ʨʘʙʦʪʳ ʌɻɹʆʋ ɺʆ 

çɺʝʣʠʢʦʣʫʢʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘè 

É ʄʦʠʩʝʝʚ ʉ.ɸ., 2024 
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(Latash, 2021). ʆʜʥʘʢʦ, ʧʦʯʪʠ ʚʩʝʛʜʘ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʣʦʢʦʤʦʮʠʡ 

ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʢʦʪʦʨʘʷ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʩʠʥʝʨʛʠʡ ʠ 

ʚʳʷʩʥʝʥʠʝ ʝʝ ʧʨʠʨʦʜʳ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʬʠʟʠʦʣʦʛʠʠ 

ʜʚʠʞʝʥʠʡ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʚʳʷʩʥʠʪʴ, ʷʚʣʷʶʪʩʷ ʣʠ 

ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʩʠʥʝʨʛʠʠ ʧʣʘʩʪʠʯʥʳʤʠ, ʩʧʦʩʦʙʥʳʤʠ 

ʤʦʜʠʬʠʮʠʨʦʚʘʪʴʩʷ ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ ʣʦʢʦʤʦʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʠʣʠ 

ʞʝ ʦʥʠ ʨʝʘʣʠʟʫʶʪʩʷ ʢʘʢ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʡ ʧʨʦʮʝʩʩ, ʠʤʝʶʱʠʡ 

ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʵʣʝʤʝʥʪʦʚ 

ʜʚʠʛʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʠ ʠʭ ʚʨʝʤʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʮʝʣʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʠʟʫʯʝʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠ ʚʨʝʤʝʥʥ ʡ 

ʩʪʨʫʢʪʫʨʳ ʩʠʥʝʨʛʠʡ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʥʘ ʤʳʰʝʯʥʦʤ ʫʨʦʚʥʝ, ʚ ʫʩʣʦʚʠʷʭ 

ʙʝʛʘ ʩ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. 

ʄʝʪʦʜʠʢʘ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 12 ʩʧʦʨʪʩʤʝʥʦʚ ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 21 ʜʦ 24 ʣʝʪ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʚ ʙʝʛʝ ʥʘ ʢʦʨʦʪʢʠʝ 

ʜʠʩʪʘʥʮʠʠ. 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 

ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘʩʠʝ ʥʘ ʫʯʘʩʪʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 

ʄʦʜʝʣʠʨʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʫʩʣʦʚʠʷ ʣʦʢʦʤʦʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ: 

ʨʘʟʙʝʛ, ʤʝʜʣʝʥʥʳʡ ʙʝʛ, ʙʝʛ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʧʨʠ ʜʚʠʞʝʥʠʠ 

ʧʦ ʧʨʷʤʦʡ ʠ ʚʠʨʘʞʫ. ɺ ʢʘʞʜʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʫʩʣʦʚʠʠ 

ʦʙʨʘʙʘʪʳʚʘʣʠ 10 ʧʦʣʥʳʭ ʮʠʢʣʦʚ ʰʘʛʘ ʚ ʧʷʪʠ ʧʦʧʳʪʢʘʭ, ʚʳʧʦʣʥʷʝʤʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʢʘʞʜʳʤ ʠʩʧʳʪʫʝʤʳʤ ʩ ʠʥʪʝʨʚʘʣʦʤ ʦʪʜʳʭʘ 5 ʤʠʥʫʪ 

ʤʝʞʜʫ ʥʠʤʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʟʘʣʝ 

ʜʣʷ ʟʘʥʷʪʠʡ ʣʝʛʢʦʡ ʘʪʣʝʪʠʢʦʡ ɺʝʣʠʢʦʣʫʢʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʘʢʘʜʝʤʠʠ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʨʪʘ.  

ɺʦ ʚʨʝʤʷ ʙʝʛʘ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʵʣʝʢʪʨʦʤʠʦʛʨʘʤʤʳ (ʕʄɻ) 

ʰʝʩʪʥʘʜʮʘʪʠ ʙʠʣʘʪʝʨʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʤʳʰʮ ʚʝʨʭʥʠʭ ʠ ʥʠʞʥʠʭ 

ʢʦʥʝʯʥʦʩʪʝʡ: ʢʘʤʙʘʣʦʚʘʜʥʦʡ (SOL), ʧʝʨʝʜʥʝʡ ʙʦʣʴʰʝʙʝʨʮʦʚʦʡ (TA), 

ʧʨʷʤʦʡ ʙʝʜʨʘ (BF), ʜʚʫʛʣʘʚʦʡ ʙʝʜʨʘ (RF), ʤʝʜʠʘʣʴʥʦʡ ʰʠʨʦʢʦʡ ʙʝʜʨʘ 

(VM), ʣʘʪʝʨʘʣʴʥʦʡ ʰʠʨʦʢʦʡ ʙʝʜʨʘ (VL), ʧʝʨʝʜʥʠʭ ʧʫʯʢʦʚ 

ʜʝʣʴʪʦʚʠʜʥʦʡ (DELTP), ʟʘʜʥʠʭ ʧʫʯʢʦʚ ʜʝʣʴʪʦʚʠʜʥʦʡ (DELTA). ʕʄɻ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʧʨʠ ʧʦʤʦʱʠ 16-ʠ ʢʘʥʘʣʴʥʦʛʦ ʙʠʦʤʦʥʠʪʦʨʘ ʄɽ6000 

(ʌʠʥʣʷʥʜʠʷ). ʉʠʥʭʨʦʥʥʦ ʦʩʫʱʝʩʪʚʣʷʣʠ 3D-ʚʠʜʝʦʟʘʭʚʘʪ ʜʚʠʞʝʥʠʡ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʪʦʯʝʢ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ: ʚʝʨʪʝʣʴʥʦʡ, 

ʚʝʨʭʥʝʙʝʨʮʦʚʦʡ, ʥʠʞʥʝʙʝʨʮʦʚʦʡ, ʢʦʥʝʯʥʦʡ, ʧʨʠʤʝʥʷʣʠ ʩʠʩʪʝʤʫ 

Qualisys (ʐʚʝʮʠʷ). ʏʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʕʄɻ ʩʦʩʪʘʚʣʷʣʘ 2000 ɻʮ, ʘ 

ʚʠʜʝʨʷʜʘ ï 500 ɻʮ. ʇʦʣʫʯʝʥʥʳʝ ʚʘʨʠʘʮʠʦʥʥʳʝ ʨʷʜʳ ʕʄɻ ʠ 

ʢʦʦʨʜʠʥʘʪʳ ʥʘʟʚʘʥʥʳʭ ʪʦʯʝʢ ʵʢʩʧʦʨʪʠʨʦʚʘʣʠ ʚ ʩʠʩʪʝʤʫ Statistica 10.0 

(ʉʐɸ), ʛʜʝ ʬʦʨʤʠʨʦʚʘʣʠ ʤʘʪʨʠʮʫ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʶʱʫʶ 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʘʨʠʘʮʠʦʥʥʳʝ ʨʷʜʳ ʕʄɻ 16 ʩʢʝʣʝʪʥʳʭ ʤʳʰʮ ʠ 

ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʪʦʯʝʢ ʜʣʷ 10 ʧʦʣʥʳʭ ʮʠʢʣʦʚ ʙʝʛʦʚʦʛʦ ʰʘʛʘ ʚ 
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ʢʘʞʜʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʫʩʣʦʚʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʠʩʧʳʪʫʝʤʦʛʦ. 

ʈʘʟʣʦʞʝʥʠʝ ʤʘʪʨʠʮ ʚʳʧʦʣʥʷʣʠ ʩ ʧʦʤʦʱʴʶ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦ 

ʤʝʪʦʜʫ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ.  

ɺ ʩʠʩʪʝʤʝ Statistica ʬʦʨʤʠʨʦʚʘʣʠ ʤʘʪʨʠʮʫ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ (X), 

ʨʘʟʤʝʨʥʦʩʪʴʶ (IĬJ), ʛʜʝ I ï ʯʠʩʣʦ ʦʪʩʯʝʪʦʚ (ʤʛʥʦʚʝʥʥʳʭ ʠʟʤʝʨʝʥʠʡ), ʘ 

J ï ʯʠʩʣʦ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ. ʇʝʨʝʤʝʥʥʳʤʠ ʷʚʣʷʣʠʩʴ 

ʚʘʨʠʘʮʠʦʥʥʳʝ ʨʷʜʳ ʕʄɻ ʠ ʢʦʦʨʜʠʥʘʪʳ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʪʦʯʝʢ 

(Moiseev, 2022). 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 ʤʳʰʝʯʥʳʝ ʩʠʥʝʨʛʠʠ 

(ʄʉ), ʠʤʝʶʱʠʝ ʩʦʙʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʙʦʣʴʰʝ ʝʜʠʥʠʮʳ ʠ 

ʫʯʠʪʳʚʘʶʱʠʝ ʥʝ ʤʝʥʝʝ 5% ʦʙʱʝʡ ʜʠʩʧʝʨʩʠʠ. ɸʥʘʣʠʟʠʨʦʚʘʣʠ 

ʢʦʣʠʯʝʩʪʚʦ ʠʟʚʣʝʢʘʝʤʳʭ ʢʦʤʧʦʥʝʥʪ, ʧʨʦʮʝʥʪ ʦʙʱʝʡ ʜʠʩʧʝʨʩʠʠ (VAF), 

ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʘʢʪʠʚʘʮʠʠ. ʉʨʘʚʥʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʳʧʦʣʥʷʣʠ ʩ ʧʦʤʦʱʴʶ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ (ANOVA) ʠ 

ʢʨʦʩʩʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. ʄʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ 

ʜʘʥʥʳʭ ʚʢʣʶʯʘʣʘ ʨʘʩʯʝʪ ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ (M), ʦʰʠʙʢʠ 

ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ (SE), ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʘʨʠʘʪʠʚʥʦʩʪʠ (ʉV). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʨʠ ʨʘʟʙʝʛʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʟʚʣʝʢʘʝʤʳʭ ʩʠʥʝʨʛʠʡ ʩʦʩʪʘʚʣʷʣʦ ʯʝʪʳʨʝ ʩ ʜʦʣʝʡ ʦʙʲʷʩʥʷʝʤʦʡ 

ʜʠʩʧʝʨʩʠʠ ʚ ʩʨʝʜʥʝʤ ʧʦ ʛʨʫʧʧʝ 89,25Ñ1,03. ʇʨʠ ʙʝʛʝ ʧʦ ʧʨʷʤʦʡ ʠ 

ʚʠʨʘʞʫ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʪʘʢʦʝ ʞʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʠʥʝʨʛʠʡ ʠ ʣʠʰʴ ʚ ʫʩʣʦʚʠʷʭ ʤʝʜʣʝʥʥʦʛʦ ʙʝʛʘ ʙʳʣʦ 

ʧʦʣʫʯʝʥʦ ʙʦʣʴʰʝʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ï 4,50Ñ0,28 ʧʨʠ ʦʙʲʷʩʥʷʝʤʦʡ 

ʜʠʩʧʝʨʩʠʠ, ʜʦʩʪʠʛʘʶʱʝʡ 91,00Ñ1,47%.  

ɺʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʤʳʰʮ ʚ ʩʪʨʫʢʪʫʨʝ ʚʳʜʝʣʝʥʥʳʭ 

ʩʠʥʝʨʛʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 1 ʠ 2. ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʙʝʛʘ 

ʧʝʨʚʘʷ ʩʠʥʝʨʛʠʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʥʘʠʙʦʣʴʰʠʤʠ ʚʝʩʦʚʳʤʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʩʣʝʜʫʶʱʠʭ ʤʳʰʮ: ʢʘʤʙʘʣʦʚʠʜʥʦʡ ʣʝʚʦʡ, ʜʚʫʛʣʘʚʦʡ 

ʙʝʜʨʘ ʧʨʘʚʦʡ ʠ ʣʝʚʦʡ ʥʦʛʠ, ʘ ʪʘʢʞʝ ʧʝʨʝʜʥʠʭ ʠ ʟʘʜʥʠʭ ʧʫʯʢʦʚ 

ʜʝʣʴʪʦʚʠʜʥʦʡ ʤʳʰʮʳ ʣʝʚʦʡ ʩʪʦʨʦʥʳ. ɺʪʦʨʘʷ ʩʠʥʝʨʛʠʷ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʚʳʩʦʢʦʝ ʚʦʚʣʝʯʝʥʠʝ ʢʘʤʙʘʣʦʚʠʜʥʦʡ ʤʳʰʮʳ ʣʝʚʦʡ, 

ʤʝʜʠʘʣʴʥʦʡ ʰʠʨʦʢʦʡ ʦʙʝʠʭ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʠ ʣʘʪʝʨʘʣʴʥʦʡ 

ʰʠʨʦʢʦʡ ʧʨʘʚʦʡ, ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʘʥʥʳʭ ʤʳʰʮ ʧʨʝʚʳʰʘʣʠ 

0,71Ñ0,04 ʚ ʩʨʝʜʥʝʤ ʧʦ ʛʨʫʧʧʝ. ɺʘʨʠʘʪʠʚʥʦʩʪʴ ʚʦʚʣʝʯʝʥʠʷ ʜʘʥʥʳʭ 

ʤʳʰʮ ʚ ʩʠʥʝʨʛʠʶ ʦʮʝʥʠʚʘʣʘʩʴ ʢʘʢ ʥʠʟʢʘʷ, CV ʥʝ ʧʨʝʚʳʰʘʣʠ 33,86%, ʘ 

ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʥʘ ʙʳʣʘ ʦʯʝʥʴ ʥʠʟʢʦʡ, ʥʘʧʨʠʤʝʨ ʜʣʷ 

ʣʘʪʝʨʘʣʴʥʦʡ ʰʠʨʦʢʦʡ ï 4,18%. ʊʨʝʪʠʡ ʬʘʢʪʦʨ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʩʨʝʜʥʠʝ ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʙʦʣʴʰʠʥʩʪʚʘ 

ʤʳʰʮ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʢʘʤʙʘʣʦʚʠʜʥʫʶ ʧʨʘʚʦʡ, 

ʧʝʨʝʜʥʶʶ ʙʦʣʴʰʝʙʝʨʮʦʚʫʶ ʣʝʚʫʶ, ʘ ʪʘʢʞʝ ʟʘʜʥʶʶ ʯʘʩʪʴ 

ʜʝʣʴʪʦʚʠʜʥʦʡ ʤʳʰʮʳ ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ. ɿʜʝʩʴ ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʠʤʝʣʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʜʦʩʪʠʛʘʶʱʠʝ 0,68Ñ0,05, ʪʘʢʞʝ 
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ʦʪʤʝʯʝʥʘ ʥʠʟʢʘʷ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ï ʥʝ ʙʦʣʝʝ 23,55%. ʏʝʪʚʝʨʪʳʡ ʬʘʢʪʦʨ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʩʨʝʜʥʠʝ ʠʣʠ ʚʳʩʦʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʪʦʣʴʢʦ ʜʣʷ 

ʧʝʨʝʜʥʠʭ ʙʦʣʴʰʝʙʝʨʮʦʚʳʭ ʤʳʰʮ ʦʙʝʠʭ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ï 

0,79Ñ0,08 ʠ 0,55Ñ0,09 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ CV ʜʘʥʥʳʭ ʤʳʰʮ ʧʨʠ ʦʮʝʥʢʝ 

ʠʭ ʚʢʣʶʯʝʥʠʷ ʚ ʨʘʟʥʳʭ ʨʝʘʣʠʟʘʮʠʷʭ ʥʝ ʧʨʝʚʳʰʘʣʠ 33,17%.  

 
ʈʠʩ. 1. ɺʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʢʝʣʝʪʥʳʭ ʤʳʰʮ ʛʦʣʝʥʠ ʠ ʙʝʜʨʘ (ʧʨʘʚʦʡ 

ʩʪʦʨʦʥʳ) ʚ ʩʪʨʫʢʪʫʨʝ ʚʳʜʝʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ (ʩʠʥʝʨʛʠʡ) ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʫʩʣʦʚʠʷʭ ʣʦʢʦʤʦʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. #1,2,3,4,5 ï ʥʦʤʝʨ ʬʘʢʪʦʨʘ:  
ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ï ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ. ɼʘʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ  

ʚ ʚʠʜʝ MÑm. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʘʟʣʠʯʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ: * ï ʨʘʟʙʝʛʘ,  

**  ï ʤʝʜʣʝʥʥʦʛʦ ʙʝʛʘ, ***  ï ʙʳʩʪʨʦʛʦ ʙʝʛʘ ʧʦ ʧʨʷʤʦʡ, # ï ʙʳʩʪʨʦʛʦ ʙʝʛʘ ʧʦ 

ʚʠʨʘʞʫ 
 

ɺ ʩʪʨʫʢʪʫʨʝ ʧʝʨʚʦʡ ʤʳʰʝʯʥʦʡ ʩʠʥʝʨʛʠʠ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʨʘʟʣʠʯʠʷ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʜʣʷ ʧʝʨʝʜʥʝʡ 

ʙʦʣʴʰʝʙʝʨʮʦʚʦʡ ʤʳʰʮʳ ʧʨʘʚʦʡ ʥʦʛʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʩʝʭ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʫʩʣʦʚʠʡ ʣʦʢʦʤʦʮʠʡ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ 

ʤʝʜʣʝʥʥʦʛʦ ʙʝʛʘ ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʦʩʪʠʛʘʣʠ 0,35Ñ0,05, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʥʠʞʝ, ʯʝʤ ʧʨʠ ʩʪʘʨʪʦʚʦʤ ʫʩʢʦʨʝʥʠʠ (ʈ<0,05). ʇʨʠ ʙʳʩʪʨʦʤ ʙʝʛʝ ʧʦ 

ʧʨʷʤʦʡ ʠ ʚʠʨʘʞʫ ʪʘʢʞʝ ʦʪʤʝʯʝʥ r ʙʦʣʝʝ ʥʠʟʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʪʘʢʦʚʳʤ ʧʨʠ ʩʪʘʨʪʦʚʦʤ ʫʩʢʦʨʝʥʠʠ. ɸʥʘʣʦʛʠʯʥʘʷ ʢʘʨʪʠʥʘ 

ʥʘʙʣʶʜʘʣʘʩʴ ʠ ʩ ʧʨʷʤʦʡ ʤʳʰʮʝʡ ʙʝʜʨʘ ʣʝʚʦʡ ʥʦʛʠ, ʥʘʙʣʶʜʘʣʦʩʴ 

ʩʥʠʞʝʥʠʝ ʝʝ ʚʦʚʣʝʯʝʥʠʝ ʚ ʧʝʨʚʫʶ ʩʠʥʝʨʛʠʶ ʚʦ ʚʩʝʭ ʫʩʣʦʚʠʷʭ 
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ʣʦʢʦʤʦʮʠʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʘʟʙʝʛʫ (ʨʠʩ. 2). ʄʝʜʠʘʣʴʥʘʷ ʰʠʨʦʢʘʷ 

ʤʳʰʮʘ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʩʥʠʞʝʥʠʝ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʠ 

ʤʝʜʣʝʥʥʦʤ ʙʝʛʝ, ʢʦʪʦʨʳʝ ʩʦʩʪʘʚʣʷʣʠ ʚ ʩʨʝʜʥʝʤ ʧʦ ʛʨʫʧʧʝ 0,66Ñ0,05, ʘ 

ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʦʮʝʥʠʚʘʣʘʩʴ ʢʘʢ ʥʠʟʢʘʷ ï ʥʝ ʙʦʣʝʝ 17,19%. 

 
ʈʠʩ. 2. ɺʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʢʝʣʝʪʥʳʭ ʤʳʰʮ ʙʝʜʨʘ (ʣʝʚʦʡ 

ʩʪʦʨʦʥʳ) ʠ ʚʝʨʭʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ ʚ ʩʪʨʫʢʪʫʨʝ ʚʳʜʝʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ 

(ʩʠʥʝʨʛʠʡ) ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʣʦʢʦʤʦʪʦʨʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

#1,2,3,4,5 ï ʥʦʤʝʨ ʬʘʢʪʦʨʘ: ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ï ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ. 

ɼʘʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ MÑm. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ 

ʨʘʟʣʠʯʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ: * ï ʨʘʟʙʝʛʘ, **  ï ʤʝʜʣʝʥʥʦʛʦ ʙʝʛʘ, ***  ï ʙʳʩʪʨʦʛʦ 

ʙʝʛʘ ʧʦ ʧʨʷʤʦʡ, # ï ʙʳʩʪʨʦʛʦ ʙʝʛʘ ʧʦ ʚʠʨʘʞʫ 
 

ɼʝʣʴʪʦʚʠʜʥʘʷ ʤʳʰʮʘ (ʧʝʨʝʜʥʠʝ ʧʫʯʢʠ) ʧʦʢʘʟʳʚʘʣʘ 

ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʤʝʜʣʝʥʥʦʛʦ 

ʙʝʛʘ ʠ ʧʨʠ ʙʝʛʝ ʧʦ ʚʠʨʘʞʫ (ʈ<0,05). ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʦʥʠ ʜʦʩʪʠʛʘʣʠ 

0,41Ñ0,05 ʧʨʠ ʚʘʨʠʘʪʠʚʥʦʩʪʠ 27,64% ʚ ʩʨʝʜʥʝʤ ʧʦ ʛʨʫʧʧʝ, ʘ ʚʦ ʚʪʦʨʦʤ 

ï 0,45Ñ0,07 (CV=31,18%). ɺ ʜʨʫʛʠʭ ʠʩʩʣʝʜʫʝʤʳʭ ʤʳʰʮʘʭ ʨʘʟʣʠʯʠʡ 

ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʠ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ ʣʦʢʦʤʦʮʠʡ ʚʳʷʚʣʝʥʦ ʥʝ 

ʙʳʣʦ. ʅʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚʦʚʣʝʯʝʥʠʷ ʤʳʰʮ ʙʳʣʠ 

ʦʙʥʘʨʫʞʝʥʳ ʚ ʩʪʨʫʢʪʫʨʝ ʚʪʦʨʦʡ ʤʳʰʝʯʥʦʡ ʩʠʥʝʨʛʠʠ. ʊʘʢ, ʧʝʨʝʜʥʷʷ 

ʙʦʣʴʰʝʙʝʨʮʦʚʘʷ ʤʳʰʮʘ ʧʨʘʚʦʡ ʥʦʛʠ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʩʫʱʝʩʪʚʝʥʥʦ 

ʙ ʣʴʰʠʝ ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʠ ʤʝʜʣʝʥʥʦʤ ʙʝʛʝ ʠ ʧʨʠ ʙʳʩʪʨʦʤ 

ʙʝʛʝ ʧʦ ʚʠʨʘʞʫ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʦʥʠ ʜʦʩʪʠʛʘʣʠ 0,65Ñ0,07, ʘ ʚʦ ʚʪʦʨʦʤ 
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ï 0,55Ñ0,09, ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʦʮʝʥʠʚʘʣʘʩʴ ʢʘʢ ʥʠʟʢʘʷ. 

ʂʘʤʙʘʣʦʚʠʜʥʘʷ ʤʳʰʮʘ ʣʝʚʦʡ ʥʠʞʥʝʡ ʢʦʥʝʯʥʦʩʪʠ, ʥʘʦʙʦʨʦʪ, 

ʧʦʢʘʟʳʚʘʣʘ ʩʥʠʞʝʥʠʝ ʚʦʚʣʝʯʝʥʠʷ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʫʩʣʦʚʠʷʤ ʙʝʛʘ ʧʨʠ 

ʨʘʟʙʝʛʝ (ʈ<0,05). ʅʘʠʙʦʣʴʰʠʝ ʨʘʟʣʠʯʠʷ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ ʙʝʛʘ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʣʷ ʤʝʜʠʘʣʴʥʦʡ ʠ ʣʘʪʝʨʘʣʴʥʦʡ 

ʰʠʨʦʢʦʡ ʤʳʰʮ ʧʨʘʚʦʡ ʥʠʞʥʝʡ ʢʦʥʝʯʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʦʪʤʝʯʘʣʦʩʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʝ ʠʭ ʩʥʠʞʝʥʠʝ ʜʦ 0,40Ñ0,05 ʠ 0,42Ñ0,05 ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʫʩʣʦʚʠʷʤ ʧʨʠ ʨʘʟʙʝʛʝ, ʛʜʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʦʩʪʘʚʣʷʣʠ 

0,71Ñ0,04 ʠ 0,81Ñ0,02 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʨʠʩ. 1). ʊʘʢʞʝ ʚʦ ʚʪʦʨʦʡ 

ʤʳʰʝʯʥʦʡ ʩʠʥʝʨʛʠʠ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʟʥʘʯʠʤʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʚʦʚʣʝʯʝʥʠʷ 

ʚ ʝʝ ʩʪʨʫʢʪʫʨʫ ʧʨʷʤʦʡ ʙʝʜʨʘ ʣʝʚʦʡ ʥʦʛʠ, ʛʜʝ ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʜʦʩʪʠʛʘʣʠ 0,88Ñ0,02, ʘ CV ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʦʯʝʥʴ ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ï 

ʥʝ ʙʦʣʝʝ 6,53%. ɸʥʘʣʦʛʠʯʥʦ ʢʦʵʬʬʠʮʠʝʥʪʳ ʣʘʪʝʨʘʣʴʥʦʡ ʰʠʨʦʢʦʡ 

ʤʳʰʮʳ ʣʝʚʦʡ ʥʦʛʠ ʩʥʠʞʘʣʠʩʴ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʘʟʙʝʛʫ (P<0,05). 

ɿʥʘʯʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʚʦʚʣʝʯʝʥʠʷ ʟʘʜʥʠʭ ʧʫʯʢʦʚ ʜʝʣʴʪʦʚʠʜʥʦʡ ʤʳʰʮ 

ʧʨʘʚʦʡ ʨʫʢʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚʦ ʚʩʝʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʨʠ 

ʙʳʩʪʨʦʤ ʙʝʛʝ ʧʦ ʧʨʷʤʦʡ. 

ʊʨʝʪʴʷ ʤʳʰʝʯʥʘʷ ʩʠʥʝʨʛʠʷ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʨʘʟʣʠʯʠʷ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʣʷ ʧʨʷʤʦʡ ʤʳʰʮʳ ʙʝʜʨʘ ʣʝʚʦʡ ʠ 

ʟʘʜʥʠʭ ʧʫʯʢʦʚ ʜʝʣʴʪʦʚʠʜʥʦʡ ʤʳʰʮʳ ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ (ʈ<0,05). ɼʣʷ 

ʧʝʨʚʦʡ ʤʳʰʮʳ ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʚʦʚʣʝʯʝʥʠʷ, ʥʘʠʤʝʥʴʰʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʙʝʛʝ ʧʦ ʚʠʨʘʞʫ ï 0,06Ñ0,04 ʧʨʠ 

ʚʳʩʦʢʦʡ ʚʘʨʠʘʪʠʚʥʦʩʪʠ, ʧʨʝʚʳʰʘʶʱʝʡ 100%. ɺʪʦʨʘʷ ʤʳʰʮʘ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ ʙʦʣʴʰʠʝ ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʠ ʙʳʩʪʨʦʤ ʙʝʛʝ 

ʧʦ ʚʠʨʘʞʫ ʠ ʜʦʩʪʠʛʘʣʠ 0,65Ñ0,03, ʘ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʦʮʝʥʠʚʘʣʘʩʴ ʢʘʢ 

ʥʠʟʢʘʷ (CV=8,03%). ɺ ʯʝʪʚʝʨʪʦʡ ʤʳʰʝʯʥʦʡ ʩʠʥʝʨʛʠʠ ʟʥʘʯʠʤʳʝ 

ʨʘʟʣʠʯʠʷ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʪʦʣʴʢʦ ʜʣʷ ʧʝʨʝʜʥʠʭ ʧʫʯʢʦʚ ʜʝʣʴʪʦʚʠʜʥʦʡ 

ʤʳʰʮʳ ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ. ɹʳʣʦ ʦʪʤʝʯʝʥʦ ʚʦʟʨʘʩʪʘʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʜʦ 0,51Ñ0,04 ʧʨʠ ʤʝʜʣʝʥʥʦʤ ʙʝʛʝ ʧʦ ʧʨʷʤʦʡ ʠ ʜʦ 0,31Ñ0,02 ʧʨʠ 

ʙʳʩʪʨʦʤ ʙʝʛʝ ʧʦ ʚʠʨʘʞʫ (ʈ<0,05). ʂʦʵʬʬʠʮʠʝʥʪʳ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʚ 

ʥʘʟʚʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʮʝʥʠʚʘʣʠʩʴ ʢʘʢ ʥʠʟʢʠʝ ʠ ʥʝ ʧʨʝʚʳʰʘʣʠ 16,99%. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʨʝʤʝʥʥ§ʷ ʩʪʨʫʢʪʫʨʘ ʤʳʰʝʯʥʳʭ ʩʠʥʝʨʛʠʡ ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʨʝʘʣʠʟʘʮʠʠ ʣʦʢʦʤʦʮʠʡ ʠʤʝʣʘ ʨʷʜ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʟʙʝʛʘ ʘʢʪʠʚʥʦʩʪʴ ʧʝʨʚʦʡ 

ʩʠʥʝʨʛʠʠ ʜʦ ʩʝʨʝʜʠʥʳ ʮʠʢʣʘ ʰʘʛʘ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʣʘʩʴ, ʘ ʧʦʩʣʝ 

ʩʥʠʞʘʣʘʩʴ ʜʦ ʝʛʦ ʦʢʦʥʯʘʥʠʷ (ʨʠʩ. 3). ʇʨʠ ʤʝʜʣʝʥʥʦʤ ʙʝʛʝ ʠ ʙʝʛʝ ʩ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʧʦ ʧʨʷʤʦʡ ʠ ʚʠʨʘʞʫ ʘʢʪʠʚʥʦʩʪʴ ʩʠʥʝʨʛʠʠ 

ʩʥʠʞʘʣʘʩʴ ʚ ʧʝʨʚʳʭ ʜʚʫʭ ʯʝʪʚʝʨʪʷʭ ʮʠʢʣʘ ʰʘʛʘ, ʘ ʚ ʪʨʝʪʴʝʡ ʯʝʪʚʝʨʪʠ 

ʦʪʤʝʯʘʣʩʷ ʨʦʩʪ. ɺ ʯʝʪʚʝʨʪʦʡ ʯʝʪʚʝʨʪʠ ʥʘʙʣʶʜʘʣʩʷ ʩʧʘʜ ʘʢʪʠʚʥʦʩʪʠ 

ʧʝʨʚʦʡ ʤʳʰʝʯʥʦʡ ʩʠʥʝʨʛʠʠ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʘʢʪʠʚʘʮʠʠ 

ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ ʙʝʛʘ ʦʪʤʝʯʘʣʦʩʴ ʚʳʩʦʢʦʝ ʠʭ ʩʭʦʜʩʪʚʦ ʪʦʣʴʢʦ ʧʨʠ 

ʤʝʜʣʝʥʥʦʤ ʙʝʛʝ ʠ ʙʝʛʝ ʧʦ ʧʨʷʤʦʡ ʠ ʚʠʨʘʞʫ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ, 
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ʟʜʝʩʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʨʦʩʩʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʬʫʥʢʮʠʡ ʩ ʫʯʝʪʦʤ 

ʩʤʝʱʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʫʣʷ ʥʘʭʦʜʠʣʠʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0,88Ñ0,06 ʜʦ 

0,92Ñ0,06. ʂʦʵʬʬʠʮʠʝʥʪʳ ʘʢʪʠʚʘʮʠʠ ʚ ʥʘʟʚʘʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʨʪʦʚʦʛʦ ʫʩʢʦʨʝʥʠʷ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʥʠʟʢʦʝ 

ʩʦʦʪʚʝʪʩʪʚʠʝ (r<0,37Ñ0,07). 

 
ʈʠʩ. 3. ʂʦʵʬʬʠʮʠʝʥʪʳ ʘʢʪʠʚʘʮʠʠ ʤʳʰʝʯʥʳʭ ʩʠʥʝʨʛʠʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʫʩʣʦʚʠʷʭ ʣʦʢʦʤʦʮʠʡ: ʘ ï ʨʘʟʙʝʛ, ʙ ï ʤʝʜʣʝʥʥʳʡ ʙʝʛ, ʚ ï ʙʝʛ ʧʦ ʧʨʷʤʦʡ,  

ʛ ï ʙʝʛ ʧʦ ʚʠʨʘʞʫ. #1,2,3,4 ï ʥʦʤʝʨ ʩʠʥʝʨʛʠʠ; ʧʦ ʦʩʠ ʘʙʩʮʠʩʩ ï ʧʨʦʛʨʝʩʩ ʮʠʢʣʘ 

ʙʝʛʦʚʦʛʦ ʰʘʛʘ, ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ï ʫ.ʝ. 
 

ɺʪʦʨʘʷ ʤʳʰʝʯʥʘʷ ʩʠʥʝʨʛʠʷ ʧʨʠ ʨʘʟʙʝʛʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ 

ʦʜʥʠʤ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʧʠʢʦʤ ʘʢʪʠʚʘʮʠʠ, ʧʨʠʭʦʜʷʱʠʤʩʷ ʥʘ ʪʨʝʪʴʶ 

ʯʝʪʚʝʨʪʴ ʮʠʢʣʘ ʙʝʛʦʚʦʛʦ ʰʘʛʘ (ʨʠʩ. 3). ɼʨʫʛʠʝ ʫʩʣʦʚʠʷ ʙʝʛʘ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʩʪʨʫʢʪʫʨʫ ʩ ʜʚʫʤʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʠ ʜʚʫʤʷ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʧʠʢʘʤʠ ʘʢʪʠʚʘʮʠʠ. ʉʪʝʧʝʥʴ ʠʭ ʩʦʦʪʚʝʪʩʪʚʠʷ ʚ ʨʘʟʥʳʭ 

ʫʩʣʦʚʠʷʭ ʣʦʢʦʤʦʮʠʡ ʙʳʣʘ ʩʨʝʜʥʝʡ ʠ ʚʳʩʦʢʦʡ. ʅʘʠʙʦʣʴʰʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʨʦʩʩʢʦʨʨʝʣʷʮʠʠ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʧʨʠ ʩʨʘʚʥʝʥʠʠ 

ʚʨʝʤʝʥʥ ʡ ʩʪʨʫʢʪʫʨʳ ʙʝʛʘ ʧʦ ʧʨʷʤʦʡ ʠ ʚʠʨʘʞʫ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʴʶ ï 0,84Ñ0,06 ʠ ʧʨʠ ʤʝʜʣʝʥʥʦʤ ʙʝʛʝ ʩ ʫʩʣʦʚʠʷʤʠ ʨʘʟʙʝʛʘ ï 

0,78Ñ0,07. 

ʊʨʝʪʴʷ ʤʳʰʝʯʥʘʷ ʩʠʥʝʨʛʠʷ ʚ ʫʩʣʦʚʠʷʭ ʨʘʟʙʝʛʘ ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʘ 

ʜʚʘ ʧʠʢʘ ʘʢʪʠʚʘʮʠʠ ï ʚ ʥʘʯʘʣʝ ʮʠʢʣʘ ʠ ʚ ʪʨʝʪʴʝʡ ʝʛʦ ʯʝʪʚʝʨʪʠ (ʨʠʩ. 3). 

ɺ ʜʨʫʛʠʭ ʫʩʣʦʚʠʷʭ ʦʪʤʝʯʘʣʠʩʴ ʧʦ ʪʨʠ ʧʠʢʘ ʘʢʪʠʚʘʮʠʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ 

ʨʘʟʥʳʭ ʧʝʨʠʦʜʘʭ ʰʘʛʘ. ɺʳʩʦʢʦʝ ʩʭʦʜʩʪʚʦ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʘʢʪʠʚʘʮʠʠ 
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ʜʘʥʥʦʡ ʩʠʥʝʨʛʠʠ ʦʪʤʝʯʘʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʙʝʛʘ ʧʦ ʧʨʷʤʦʡ ʠ ʚʠʨʘʞʫ 

(0,84Ñ0,06), ʧʨʠ ʙʝʛʝ ʧʦ ʚʠʨʘʞʫ ʠ ʤʝʜʣʝʥʥʦʤ ʙʝʛʝ (0,74Ñ0,06), ʘ ʪʘʢʞʝ 

ʧʨʠ ʨʘʟʙʝʛʝ ʠ ʤʝʜʣʝʥʥʦʤ ʙʝʛʝ ï 0,78Ñ0,07. ɸʥʘʣʦʛʠʯʥʦ, ʚ ʩʪʨʫʢʪʫʨʝ 

ʯʝʪʚʝʨʪʦʡ ʤʳʰʝʯʥʦʡ ʩʠʥʝʨʛʠʠ ʦʪʤʝʯʘʣʠʩʴ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʧʠʢʠ 

ʘʢʪʠʚʘʮʠʠ, ʘ ʩʪʝʧʝʥʴ ʩʦʦʪʚʝʪʩʪʚʠʷ ʚʨʝʤʝʥʥ ʡ ʩʪʨʫʢʪʫʨʳ ʩʠʥʝʨʛʠʠ 

ʙʳʣʘ ʚʳʩʦʢʦʡ ʪʦʣʴʢʦ ʧʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʙʝʛʘ ʩ ʤʝʜʣʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʠ 

ʧʨʠ ʙʝʛʝ ʧʦ ʧʨʷʤʦʡ ʠ ʚʠʨʘʞʫ, ʛʜʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʨʦʩʩʢʦʨʨʝʣʷʮʠʠ 

ʜʦʩʪʠʛʘʣʠ 0,70Ñ0,06. ʉ ʫʩʣʦʚʠʷʤʠ ʨʘʟʙʝʛʘ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʥʠʟʢʦʝ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ï ʥʝ ʙʦʣʝʝ 0,23Ñ0,09. 

ɿʘʢʣʶʯʝʥʠʝ. ʃʦʢʦʤʦʮʠʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʚ ʨʘʟʣʠʯʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ ʠ ʨʘʟʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʨʝʘʣʠʟʫʶʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʯʝʪʳʨʝʭ 

ʤʳʰʝʯʥʳʭ ʩʠʥʝʨʛʠʡ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʠʭ ʦʨʛʘʥʠʟʘʮʠʷ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʠʟʤʝʥʝʥʠʝ ʚʦʚʣʝʯʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʤʳʰʮ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʤʳʰʮ ʙʝʜʨʘ, ʚ ʩʪʨʫʢʪʫʨʫ ʚʳʜʝʣʷʝʤʳʭ ʤʳʰʝʯʥʳʭ 

ʤʦʜʫʣʝʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʨʝʤʝʥʥ§ʷ ʠʭ ʩʪʨʫʢʪʫʨʘ ʚ ʥʝʢʦʪʦʨʳʭ ʫʩʣʦʚʠʷʭ, 

ʘ ʠʤʝʥʥʦ ʧʨʠ ʤʝʜʣʝʥʥʦʤ ʙʝʛʝ ʠ ʧʨʠ ʙʝʛʝ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʧʦ 

ʧʨʷʤʦʡ ʠ ʚʠʨʘʞʫ, ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʳʩʦʢʦʝ ʩʭʦʜʩʪʚʦ ʧʘʪʪʝʨʥʦʚ 

ʘʢʪʠʚʘʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʫʧʨʘʚʣʝʥʠʠ ʩʪʨʫʢʪʫʨʦʡ ʮʠʢʣʘ ʙʝʛʦʚʦʛʦ 

ʰʘʛʘ ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʦʜʥʠ ʠ ʪʝ ʞʝ 

ʤʳʰʝʯʥʳʝ ʤʦʜʫʣʠ, ʢʦʪʦʨʳʝ ʤʦʜʠʬʠʮʠʨʫʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʫʩʣʦʚʠʷʤʠ ʨʝʘʣʠʟʘʮʠʠ ʣʦʢʦʤʦʮʠʡ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ 

ʠʟʤʝʥʝʥʠʠ ʩʪʝʧʝʥʠ ʚʦʚʣʝʯʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʤʳʰʮ ʚ ʠʭ ʩʪʨʫʢʪʫʨʫ. 
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PATTERNS OF FORMATION  AND MODIFICATION   

OF THE STRUCTURE OF MUSCLE SYNERGIES IN VARIOUS 

CONDITIONS  OF LOCOMOTION  

 

S.A. Moiseev 
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The features of the spatio-temporal structure of muscle synergies were 

studied in man when running, running in a straight line and turning at 

maximum speed, as well as when running slowly in a straight line. The 

synergies were extracted using factor analysis according to the principal 

component method. A change in the degree of involvement of skeletal 

muscles in the structure of all identified synergies, affecting mainly the thigh 

muscles, was found. In controlling the structure of the running step cycle in 

different conditions, the same muscle modules are involved, the spatial 

structure of which is modified when the conditions for the implementation of 

locomotion change. 

Keywords: muscle synergies, locomotion, factor analysis, intermuscular 

interaction. 
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ʄ.ʅ. ʇʝʪʫʰʢʦʚ, ɸ.ɸ. ʊʢʘʯʝʚʘ 
ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʊʚʝʨʴ 

 

ʇʨʦʚʝʜʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʵʷʢʫʣʷʪʘ ʤʫʞʯʠʥ ʩ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʘʥʪʠʩʧʝʨʤʘʣʴʥʳʭ ʘʥʪʠʪʝʣ (ɸʉɸʊ), ʩ ʩʦʤʥʠʪʝʣʴʥʳʤ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʤ ʩʪʘʪʫʩʦʤ ʠ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ɸʉɸʊ. ʋʯʠʪʳʚʘʣʠʩʴ 

ʚʨʝʤʷ ʨʘʟʞʠʞʝʥʠʷ ʠ ʦʙʲʝʤ ʵʷʢʫʣʷʪʘ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʠ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, ʢʘʪʝʛʦʨʠʠ ʠʭ ʧʦʜʚʠʞʥʦʩʪʠ, ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʠʥʜʝʢʩ 

ʂʨʶʛʝʨʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʣʝʡʢʦʮʠʪʦʚ ʚ ʵʷʢʫʣʷʪʝ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʚ ʩʫʧʨʫʞʝʩʢʠʭ 

ʧʘʨʘʤ ʩ ʤʫʞʯʠʥʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʚ 

ʦʪʥʦʰʝʥʠʠ ɸʉɸʊ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʘʥʪʠʩʧʝʨʤʘʣʴʥʳʭ ʘʥʪʠʪʝʣ ʚ ʵʷʢʫʣʷʪʝ ʫʭʫʜʰʘʶʪʩʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ 

ʠʥʜʝʢʩ ʂʨʶʛʝʨʘ ʠ ʦʙʱʘʷ ʧʦʜʚʠʞʥʦʩʪʴ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʣʝʡʢʦʮʠʪʦʚ ʠ ʢʦʣʠʯʝʩʪʚʦ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, ʚʩʪʫʧʘʶʱʠʭ ʚ 

ʨʝʘʢʮʠʠ ʘʛʛʣʶʪʠʥʘʮʠʠ ʠ ʘʛʨʝʛʘʮʠʠ. ɿʘʚʠʩʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ 

ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʦʪ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʤʫʞʯʠʥ ʥʝ ʚʳʷʚʣʝʥʦ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʩʧʣʦʜʠʝ, ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ (ɺʈʊ), ʘʥʪʠʩʧʝʨʤʘʣʴʥʳʝ ʘʥʪʠʪʝʣʘ (ɸʉɸʊ), 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʝ ʙʝʩʧʣʦʜʠʝ, ʩʧʝʨʤʦʛʨʘʤʤʘ. 

 

ɺʚʝʜʝʥʠʝ. ɺʦ ʚʩʝʤ ʤʠʨʝ ʯʠʩʣʦ ʣʶʜʝʡ, ʩʪʨʘʜʘʶʱʠʭ ʙʝʩʧʣʦʜʠʝʤ, 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ, ʠ ʪʝʥʜʝʥʮʠʠ ʢ ʫʤʝʥʴʰʝʥʠʶ ʵʪʦʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ʇʦ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʝʩʧʣʦʜʠʝʤ ʩʪʨʘʜʘʶʪ 17,5 % 

ʣʶʜʝʡ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʠʣʠ ʢʘʞʜʳʡ ʰʝʩʪʦʡ ʯʝʣʦʚʝʢ ʚ ʤʠʨʝ 

(ɺʆɿ, 2010). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʫʧʨʫʞʝʩʢʠʝ ʧʘʨʳ, ʥʝ ʩʧʦʩʦʙʥʳʝ ʟʘʯʘʪʴ 

ʨʝʙʝʥʢʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʚʳʥʫʞʜʝʥʳ ʦʙʨʘʱʘʪʴʩʷ ʟʘ ʧʦʤʦʱʴʶ ʚ 

ʢʣʠʥʠʢʠ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʝʩʷ ʥʘ ʣʝʯʝʥʠʠ ʙʝʩʧʣʦʜʠʷ. 

ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (ɺʈʊ) ʧʦʤʦʛʘʶʪ ʧʘʨʘʤ 

ʩ ʬʝʨʪʠʣʴʥʦʡ ʜʠʩʬʫʥʢʮʠʝʡ ʩʦʟʜʘʪʴ ʧʦʣʥʦʮʝʥʥʫʶ ʩʝʤʴʶ. 

ʅʘ ʨʝʟʫʣʴʪʘʪʳ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʣʠʷʝʪ ʩʦʩʪʦʷʥʠʝ 

ʢʘʢ ʞʝʥʩʢʦʡ, ʪʘʢ ʠ ʤʫʞʩʢʦʡ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ. ʌʝʨʪʠʣʴʥʦʩʪʴ 

ʤʫʞʯʠʥʳ ʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʧʝʨʤʦʛʨʘʤʤʳ. ʕʪʦ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʫʞʯʠʥʳ (ʵʷʢʫʣʷʪʘ) 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʝʤʝʥʥʦʡ ʞʠʜʢʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

É ʇʝʪʫʰʢʦʚ ʄ.ʅ., ʊʢʘʯʝʚʘ ɸ.ɸ., 2024 
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ʦʪʨʘʞʘʪʴ ʚʦʟʤʦʞʥʳʝ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ 

ʩʠʩʪʝʤʝ ʤʫʞʯʠʥʳ (ʂʦʨʩʘʢ, 2019). ʉʧʝʨʤʦʛʨʘʤʤʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʦʣʴʰʦʛʦ ʩʧʝʢʪʨʘ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ 

ʪʱʘʪʝʣʴʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʧʨʦʮʝʜʫʨʳ ʕʂʆ, ʪʘʢ ʢʘʢ 

ʦʜʠʥ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʞʝʪ ʩʪʘʪʴ ʨʝʰʘʶʱʠʤ ʧʨʠ ʚʳʙʦʨʝ 

ʤʝʪʦʜʘ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ (ʂʦʨʥʝʝʚ, 2018).  

ɼʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ ʧʨʠʯʠʥʦʡ ʥʘʨʫʰʝʥʠʷ ʤʫʞʩʢʦʡ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʷʚʣʷʶʪʩʷ ʘʥʪʠʩʧʝʨʤʘʣʴʥʳʝ ʘʥʪʠʪʝʣʘ 

(ɸʉɸʊ) (ɹʦʞʝʜʦʤʦʚ, 2003). ɺ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ 

ʧʨʠʯʠʥ ʦʙʨʘʟʦʚʘʥʠʷ ɸʉɸʊ ʫʢʘʟʳʚʘʝʪʩʷ ʥʘʨʫʰʝʥʠʝ ʙʘʣʘʥʩʘ ʊ-

ʭʝʣʧʝʨʦʚ ʠ ʊ-ʩʫʧʨʝʩʩʦʨʦʚ ʚ ʦʨʛʘʥʘʭ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʪʨʘʢʪʘ, 

ʩʣʝʜʩʪʚʠʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 

ʘʫʪʦʘʥʪʠʛʝʥʘʤ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ (ɹʦʞʝʜʦʤʦʚ, 2012). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʙʝʩʧʣʦʜʠʷ ʠʩʧʦʣʴʟʫʶʪ ʤʝʪʦʜ ʩʤʝʰʘʥʥʦʡ 

ʘʥʪʠʛʣʦʙʫʣʠʥʦʚʦʡ ʨʝʘʢʮʠʠ çmixed antiglobulin reactionè ʠʣʠ MAR-ʪʝʩʪ. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʜʠʘʛʥʦʩʪʠʢʠ ʚʳʷʚʣʷʝʪ ʧʨʦʮʝʥʪ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, ʩʚʷʟʘʥʥʳʭ 

ʩ ʘʥʪʠʩʧʝʨʤʘʣʴʥʳʤʠ ʘʥʪʠʪʝʣʘʤʠ (ɸʉɸʊ). ʇʨʠ ʙʦʣʴʰʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, ʢʦʥʪʘʢʪʠʨʫʶʱʠʭ ʩ ɸʉɸʊ, ʤʦʞʥʦ ʧʦʜʦʟʨʝʚʘʪʴ ʥʘʣʠʯʠʝ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʙʝʩʧʣʦʜʠʷ (ʃʝʚʘʢʦʚ, 2010). 

ʄʝʪʦʜʠʢʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʆʆʆ çʂʣʠʥʠʢʘ 

ʇʘʨʘʮʝʣʴʩè ʛ. ʊʚʝʨʴ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʦʢʘʟʘʪʝʣʠ 

ʩʧʝʨʤʦʛʨʘʤʤʳ 215 ʤʫʞʯʠʥ, ʦʙʨʘʪʠʚʰʠʭʩʷ ʚ ʢʣʠʥʠʢʫ ʧʦ ʧʦʚʦʜʫ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ 

MAR-ʪʝʩʪʘ ʤʫʞʯʠʥʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ. ʇʝʨʚʫʶ ʛʨʫʧʧʫ 

ʩʦʩʪʘʚʠʣʠ 36 ʤʫʞʯʠʥ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ MAR-ʪʝʩʪʘ (ʙʦʣʝʝ 

50% ɸʉɸʊ-ʩʚʷʟʘʥʥʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ) ï ʜʘʣʝʝ ɸʉɸʊ-ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

ʛʨʫʧʧʘ. ɺʦ ʚʪʦʨʫʶ ʛʨʫʧʧʫ ʚʢʣʶʯʝʥʳ 81 ʤʫʞʯʠʥʘ, ʫ ʢʦʪʦʨʳʭ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ MAR-ʪʝʩʪʘ ʜʦʣʷ ɸʉɸʊ-ʩʚʷʟʘʥʥʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʩʦʩʪʘʚʠʣʘ 

ʦʪ 10% ʜʦ 50% (ɸʉɸʊ-ʩʦʤʥʠʪʝʣʴʥʘʷ ʛʨʫʧʧʘ). ʊʨʝʪʴʶ ʛʨʫʧʧʫ (ɸʉɸʊ-

ʦʪʨʠʮʘʪʝʣʴʥʘʷ) ʩʦʩʪʘʚʠʣʠ 97 ʤʫʞʯʠʥ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʘʥʪʠʩʧʝʨʤʘʣʴʥʳʭ 

ʘʥʪʠʪʝʣ (ʤʝʥʝʝ 10% ɸʉɸʊ-ʩʚʷʟʘʥʥʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ). ʈʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ 

ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʩʫʧʨʫʞʝʩʢʠʭ ʧʘʨ ʩ 

ʥʘʩʪʫʧʠʚʰʝʡ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ɺʈʊ ʙʝʨʝʤʝʥʥʦʩʪʴʶ.  

ʇʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʧʨʠ ʧʦʤʦʱʠ ʧʘʢʝʪʘ ʘʥʘʣʠʟʘ Microsoft Office Excel, ʙʳʣʠ ʚʳʯʠʩʣʝʥʳ 

ʩʨʝʜʥʷʷ ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ (ʄ), ʦʰʠʙʢʘ ʩʨʝʜʥʝʡ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ (Ñm), 

ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ (r). ɼʣʷ ʦʮʝʥʢʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʟʣʠʯʠʡ 

ʧʘʨʘʤʝʪʨʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʢʨʠʪʝʨʠʠ ʉʪʴʶʜʝʥʪʘ ʠ ʌʠʰʝʨʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʨʘʤʢʘʭ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʘ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʘʨʘʤʝʪʨʦʚ 

ʩʧʝʨʤʦʛʨʘʤʤʳ ʤʫʞʯʠʥ ʩ ʨʘʟʣʠʯʥʳʤ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʤ ʩʪʘʪʫʩʦʤ, ʚ 

ʧʦʧʳʪʢʝ ʚʳʷʚʠʪʴ ʚʣʠʷʥʠʝ ɸʉɸʊ ʥʘ ʝʝ ʧʦʢʘʟʘʪʝʣʠ.  
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ʂʦʣʠʯʝʩʪʚʦ ʤʫʞʯʠʥ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʪʝʩʪʦʤ ʥʘ ɸʉɸʊ ʢʣʘʩʩʘ 

IgG ʚ ʚʳʙʦʨʢʝ ʩʦʩʪʘʚʠʣʦ 36. ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ɸʉɸʊ-ʩʚʷʟʘʥʥʳʭ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ MAR-ʪʝʩʪ ʩʦʩʪʘʚʠʣʦ ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ 

54,4Ñ1,03 (ʧʨʠ ʚʝʨʭʥʝʤ ʟʥʘʯʝʥʠʠ ʨʝʬʝʨʝʥʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ Ò 50 %).  

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʧʝʨʤʦʛʨʘʤʤʳ ʚ ʛʨʫʧʧʝ c ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ɸʉɸʊ ʚʳʭʦʜʷʪ ʟʘ ʧʨʝʜʝʣʳ 

ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ (ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʘ 1 

ʇʦʢʘʟʘʪʝʣʠ ʩʧʝʨʤʦʛʨʘʤʤʳ ʫ ʤʫʞʯʠʥ ʨʘʟʣʠʯʥʳʭ  

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ 

  ʇʘʨʘʤʝʪʨʳ 

ɻʨʫʧʧʳ ʤʫʞʯʠʥ 

 

PÒ 

1-2 

 

PÒ 

1-3 

 

PÒ 

2-3 

ɸʉɸʊ-

ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

(n=36) 

ɸʉɸʊ-

ʩʦʤʥʠʪʝʣʴʥʘʷ 

(n=81) 

ɸʉɸʊ-

ʦʪʨʠʮʘʪʝʣʴʥʘʷ 

(n=97) 

ɻʨʫʧʧʘ 1 ɻʨʫʧʧʘ 2 ɻʨʫʧʧʘ 3 

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ, (ʣʝʪ) 35,2Ñ1,3 35,9Ñ0,74 34,4Ñ0,63 - - - 

ʄɸR-test, (%) 54,4Ñ1,03 26,9Ñ1,2 9,0Ñ0,25 0,01 0,01 0,01 

ɺʨʝʤʷ ʨʘʟʞʠʞʝʥʠʷ, (ʤʠʥ) 51,5Ñ2,1 40,1Ñ1,5 34,7Ñ1,4 0,01 0,01 0,01 

ʆʙʲʝʤ ɻ ʷʢʫʣʷʪʘ, (ʤʣ) 3,6Ñ0,4 2,8Ñ0,2 3,6Ñ1,5 - - - 

ʃʝʡʢʦʮʠʪʳ, ʤʣʥ/ʤʣ 1,4Ñ0,2 0,7Ñ0,04 0,2Ñ0,02 0,01 - - 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ 

ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ, (ʤʣʥ) 124,5Ñ21,2 119,9Ñ12,6 112,5Ñ10,1 - - - 

ʂʦʥʮʝʥʪʨʘʮʠʷ, (ʤʣʥ/ʤʣ) 44,8Ñ6,7 53,3Ñ6,5 38,8Ñ4,2 - - - 

ʇʨʦʛʨʝʩʩʠʚʥʦ-ʧʦʜʚʠʞʥʳʝ 

(ɸ), (%) 
15,2Ñ1,8 21,3Ñ1,3 27,6Ñ1,1 0,01 0,01 0,01 

ʇʨʦʛʨʝʩʩʠʚʥʦ-

ʩʣʘʙʦʧʦʜʚʠʞʥʳʝ (ɺ), (%) 
10,4Ñ0,6 11,2Ñ0,5 12,9Ñ0,4 0,01 0,01 0,01 

ʆʙʱʘʷ ʧʦʜʚʠʞʥʦʩʪʴ (ɸ+ɺ), 

(%) 
25,6Ñ2,3 33,5Ñ1,5 40,5Ñ1,3 0,01 0,01 0,01 

ʅʝʧʨʦʛʨʝʩʩʠʚʥʦ-ʧʦʜʚʠʞʥʳʝ, 

(ʉ) 
9,9Ñ0,6 10,4Ñ0,3 10,7Ñ0,4 - - - 

ʅʝʧʦʜʚʠʞʥʳʝ, (D) 64,5Ñ0,6 56,9Ñ1,6 48,7Ñ1,4 0,01 0,01 0,01 

ʀʥʜʝʢʩ ʂʨʶʛʝʨʘ, (%) 2,3Ñ0,2 3,1Ñ0,1 4,0Ñ0,01 0,01 0,01 0,01 

ʇʨʠʤʝʯʘʥʠʝ: PÒ ï ʫʨʦʚʝʥʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʧʦ ʉʪʴʶʜʝʥʪʫ. 
 

ʆʪ ʩʪʘʥʜʘʨʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʧʝʨʤʦʛʨʘʤʤʳ ʦʪʢʣʦʥʷʶʪʩʷ ʦʙʱʘʷ 

ʧʦʜʚʠʞʥʦʩʪʴ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ (ʥʦʨʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ Ó 32 %), ʠʥʜʝʢʩ 
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ʂʨʶʛʝʨʘ (Ó 4 %), ʢʦʥʮʝʥʪʨʘʮʠʷ ʣʝʡʢʦʮʠʪʦʚ (Ò 1 ʤʣʥ/ʤʣ). ʉʨʝʜʥʠʝ 

ʟʥʘʯʝʥʠʷ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʧʝʨʤʦʛʨʘʤʤʳ, ʢʘʢ ʚʨʝʤʷ ʨʘʟʞʠʞʝʥʠʷ 

ʵʷʢʫʣʷʪʘ, ʝʛʦ ʦʙʲʝʤ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʚ ʵʷʢʫʣʷʪʝ ʥʝ 

ʠʤʝʶʪ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ. ɺʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʘʥʪʠʩʧʝʨʤʘʣʴʥʳʭ ʘʥʪʠʪʝʣʘʭ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʛʨʫʧʧʝ 

ʧʨʠʚʦʜʷʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, ʚʩʪʫʧʘʶʱʠʭ ʚ 

ʨʝʘʢʮʠʠ ʘʛʛʣʶʪʠʥʘʮʠʠ ʠ ʘʛʨʝʛʘʮʠʠ (ʪʘʙʣ. 2).  
 

ʊʘʙʣʠʮʘ 2 

ʇʦʢʘʟʘʪʝʣʠ ʘʛʛʣʶʪʠʥʘʮʠʠ ʠ ʘʛʨʝʛʘʮʠʠ ʫ ʤʫʞʯʠʥ ʨʘʟʣʠʯʥʳʭ 

ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ 

ʇʦʢʘʟʘʪʝʣʴ 

ʀʤʤʫʥʦʣʦʛʠʯʝʩʢʠʝ ʛʨʫʧʧʳ  

 

PÒ 

1-2 

 

 

PÒ 

1-3 

 

 

PÒ 

2-3 

ɸʉɸʊ-

ʧʦʣʦʞʠʪʝʣʴʥʘʷ  

ɸʉɸʊ-

ʩʦʤʥʠʪʝʣʴʥʘʷ 

ɸʉɸʊ-

ʦʪʨʠʮʘʪʝʣʴʥʘʷ  

ɻʨʫʧʧʘ 1 ɻʨʫʧʧʘ 2 ɻʨʫʧʧʘ 3 

ɸʛʛʣʶʪʠʥʘʮʠʷ, (%) 72 % 42 % 23 % 0,01 0,01 0,01 

ɸʛʨʝʛʘʮʠʷ, (%) 61 % 49 % 10 % - 0,01 0,01 

ʇʨʠʤʝʯʘʥʠʝ: PÒ ï ʫʨʦʚʝʥʴ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʧʦ ʌʠʰʝʨʫ 

 

ɺ ʛʨʫʧʧʝ ʤʫʞʯʠʥ ʠʟ ɸʉɸʊ-ʩʦʤʥʠʪʝʣʴʥʦʡ ʛʨʫʧʧʳ ʩʨʝʜʥʠʝ 

ʟʥʘʯʝʥʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʢʘʟʘʪʝʣʝʡ ʩʧʝʨʤʦʛʨʘʤʤʳ ʥʘʭʦʜʷʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ. ʆʪʢʣʦʥʝʥʠʷ ʦʪ ʨʝʬʝʨʝʥʩʥʳʭ ʟʥʘʯʝʥʠʡ ʭʘʨʘʢʪʝʨʥʳ 

ʪʦʣʴʢʦ ʜʣʷ ʠʥʜʝʢʩʘ ʂʨʶʛʝʨʘ. ʇʨʠ ʵʪʦʤ ʚʨʝʤʷ ʨʘʟʞʠʞʝʥʠʷ, 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʣʝʡʢʦʮʠʪʦʚ ʠ ʜʦʣʷ ʥʝʧʦʜʚʠʞʥʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʙʳʣʠ 

ʤʝʥʴʰʝ, ʘ ʦʙʱʘʷ ʧʦʜʚʠʞʥʦʩʪʴ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʠ ʠʥʜʝʢʩ ʂʨʶʛʝʨʘ 

ʙʦʣʴʰʝ, ʯʝʤ ʚ ʛʨʫʧʧʝ ʤʫʞʯʠʥ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ɸʉɸʊ-ʩʪʘʪʫʩʦʤ (ʪʘʙʣ. 

1, 2). 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʧʝʨʤʦʛʨʘʤʤʳ ʫ ʤʫʞʯʠʥ ʠʟ 

ɸʉɸʊ-ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʛʨʫʧʧʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʥʦʨʤʝ. ʇʨʠ ʵʪʦʤ ʚʨʝʤʷ 

ʨʘʟʞʠʞʝʥʠʷ ʠ ʜʦʣʷ ʥʝʧʦʜʚʠʞʥʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʙʳʣʠ ʤʝʥʴʰʝ, ʘ 

ʦʙʱʘʷ ʧʦʜʚʠʞʥʦʩʪʴ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʠ ʠʥʜʝʢʩ ʂʨʶʛʝʨʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ 

ʛʨʫʧʧʝ ʤʫʞʯʠʥ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʠ ʩʦʤʥʠʪʝʣʴʥʳʤ ɸʉɸʊ-ʩʪʘʪʫʩʦʤ. 

(ʪʘʙʣ. 1, 2). 

ɸʥʘʣʦʛʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ɹʦʞʝʜʦʤʦʚ, 2000) ʪʘʢʞʝ ʧʦʢʘʟʘʣʠ 

ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʛʨʝʩʩʠʚʥʦ-ʧʦʜʚʠʞʥʳʭ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ 

ʥʦʨʤʘʣʴʥʳʭ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʣʝʡʢʦʮʠʪʦʚ ʚ ʵʷʢʫʣʷʪʝ ʤʫʞʯʠʥ, ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʘʥʪʠʩʧʝʨʤʘʣʴʥʳʭ 

ʘʥʪʠʪʝʣ. ʆʜʥʘʢʦ ʚʟʘʠʤʦʩʚʷʟʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ɸʉɸʊ ʚ ʵʷʢʫʣʷʪʝ ʠ ʜʦʣʠ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, ʚʩʪʫʧʘʶʱʠʭ ʚ ʘʛʛʣʶʪʠʥʘʮʠʶ, ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ. 
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ʋʭʫʜʰʝʥʠʝ ʧʦʜʚʠʞʥʦʩʪʠ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʚ ʛʨʫʧʧʝ ʤʫʞʯʠʥ ʩ 

ʧʦʣʦʞʠʪʝʣʴʥʳʤ ɸʉɸʊ-ʩʪʘʪʫʩʦʤ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʨʷʜʦʤ 

ʧʨʠʯʠʥ. ɸʥʪʠʩʧʝʨʤʘʣʴʥʳʝ ʘʥʪʠʪʝʣʘ ʚ ʙʦʣʴʰʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʪʘʢʫʶʪ 

ʤʝʤʙʨʘʥʫ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, ʩʦʟʜʘʚʘʷ ʧʨʝʧʷʪʩʪʚʠʷ ʢ ʥʦʨʤʘʣʴʥʦʤʫ ʠʭ 

ʧʝʨʝʜʚʠʞʝʥʠʶ. ʏʘʱʝ ʚʩʝʛʦ ʘʪʘʢʝ ɸʉɸʊ ʧʦʜʚʝʨʞʝʥʘ ʛʦʣʦʚʢʘ 

ʩʧʝʨʤʘʪʦʟʦʠʜʘ, ʢʦʪʦʨʘʷ ʦʪʚʝʯʘʝʪ ʟʘ ʧʨʷʤʦʝ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ 

ʧʝʨʝʜʚʠʞʝʥʠʝ (ʅʠʢʠʬʦʨʦʚ, 2017). ʊʘʢʞʝ ʚʦʟʜʝʡʩʪʚʠʝ ɸʉɸʊ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʫʭʫʜʰʘʶʪ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʦʙʦʣʦʯʢʠ ʢ 

ʘʛʛʣʶʪʠʥʘʮʠʠ ʠ ʘʛʨʝʛʘʮʠʠ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʚ ʤʝʤʙʨʘʥʝ, ʚ ʩʣʝʜʩʪʚʠʝ ʯʝʛʦ, ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ 

ʩʢʣʝʠʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʠʣʠ ʛʨʫʧʧ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠʣʠ ʢ 

ʜʨʫʛʠʤ ʩʪʨʫʢʪʫʨʘʤ ʵʷʢʫʣʷʪʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚʨʝʤʷ ʨʘʟʞʠʞʝʥʠʷ 

ʵʷʢʫʣʷʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʋʭʫʜʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ 

ʦʮʝʥʢʠ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, ʚʝʨʦʷʪʥʦ, ʩʚʷʟʘʥʦ ʩ ʥʝʛʘʪʠʚʥʳʤ ʚʣʠʷʥʠʝʤ 

ɸʉɸʊ ʥʘ ʧʨʦʮʝʩʩʳ ʩʧʝʨʤʘʪʦʛʝʥʝʟʘ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʤʦʛʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ 

ʘʥʦʤʘʣʴʥʳʝ ʬʦʨʤʳ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ (ʂʘʤʘʣʦʚ, 2017). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʘ 

ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ɸʉɸʊ ʠ ʚʨʝʤʝʥʝʤ ʨʘʟʞʠʞʝʥʠʷ 

ʵʷʢʫʣʷʪʘ (r = 0,39 ʧʨʠ ʈÒ0,01), ʩʦʜʝʨʞʘʥʠʝʤ ʧʨʦʛʨʝʩʩʠʚʥʦ-ʧʦʜʚʠʞʥʳʭ 

(r = -0,37 ʧʨʠ ʈÒ0,01), ʥʝʧʦʜʚʠʞʥʳʭ (r = 0,39 ʧʨʠ ʈÒ0,01) 

ʧʨʦʛʨʝʩʩʠʚʥʦ-ʩʣʘʙʦʧʦʜʚʠʞʥʳʭ (r = 0,25 ʧʨʠ ʈÒ0,01) ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, 

ʦʙʱʘʷ ʧʦʜʚʠʞʥʦʩʪʴ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ (r = -0,4 ʧʨʠ ʈÒ0,01), 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʣʝʡʢʦʮʠʪʦʚ (r = 0,22 ʧʨʠ ʈÒ0,01), ʠʥʜʝʢʩʦʤ ʂʨʶʛʝʨʘ (r 

= -0,46 ʧʨʠ ʈÒ0,01), ʘʛʛʣʶʪʠʥʘʮʠʝʡ (r = 0,35 ʧʨʠ ʈÒ0,01) ʠ ʘʛʨʝʛʘʮʠʝʡ 

(r = 0,44 ʧʨʠ ʈÒ0,01) ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʙʳʣ ʧʨʦʚʝʜʝʥ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʘʥʘʣʠʟ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʧʝʨʤʦʛʨʘʤʤʳ ʥʦʨʤʘʪʠʚʥʳʤ ʟʥʘʯʝʥʠʷʤ. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʛʨʫʧʧʝ ʤʫʞʯʠʥ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ɸʉɸʊ 

ʟʥʘʯʠʪʝʣʴʥʦ ʯʘʱʝ ʦʪʤʝʯʘʶʪʩʷ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʳ ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʝʡ 

ʩʧʝʨʤʦʛʨʘʤʤʳ ʢʘʢ ʦʙʱʘʷ ʧʦʜʚʠʞʥʦʩʪʴ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, ʠʥʜʝʢʩ 

ʂʨʶʛʝʨʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʣʝʡʢʦʮʠʪʦʚ ʚ ʵʷʢʫʣʷʪʝ (ʨʠʩ. 1).  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠʩʭʦʜʳ 

ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʚ ʩʫʧʨʫʞʝʩʢʠʭ ʧʘʨʘʭ ʩ ʤʫʞʯʠʥʘʤʠ ʢʘʞʜʦʡ ʠʟ ʛʨʫʧʧ. ɺ 

ʢʣʠʥʠʢʫ ʟʘ ʧʨʦʮʝʜʫʨʦʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʦʙʨʘʪʠʣʠʩʴ 9 

ʩʝʤʝʡʥʳʭ ʧʘʨ ʩ ʤʫʞʯʠʥʘʤʠ ʠʟ ɸʉɸʊ-ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʛʨʫʧʧʳ, 27 

ʩʝʤʝʡʥʳʭ ʧʘʨ ʩ ʤʫʞʯʠʥʘʤʠ ʠʟ ɸʉɸʊ-ʩʦʤʥʠʪʝʣʴʥʦʡ ʛʨʫʧʧʳ ʠ 30 

ʩʝʤʝʡʥʳʭ ʧʘʨ ʩ ʤʫʞʯʠʥʘʤʠ ʠʟ ɸʉɸʊ-ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʛʨʫʧʧʳ. ʇʨʦʮʝʥʪ 

ʩʚʝʞʠʭ ʧʝʨʝʥʦʩʦʚ ʵʤʙʨʠʦʥʦʚ ʚ ɸʉɸʊ-ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣ 

77,6 %, ʚ ɸʉɸʊ-ʩʦʤʥʠʪʝʣʴʥʦʡ ï 85,2 %, ʚ ɸʉɸʊ-ʦʪʨʠʮʘʪʝʣʴʥʦʡ ï 80 

% ɼʦʣʷ ʩʝʤʝʡʥʳʭ ʧʘʨ ʩ ʥʘʩʪʫʧʠʚʰʝʡ ʙʝʨʝʤʝʥʥʦʩʪʴʶ ʚ ɸʉɸʊ-

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʛʨʫʧʧʝ ʩʦʩʪʘʚʠʣʘ 55,5 %, ʚ ɸʉɸʊ-ʩʦʤʥʠʪʝʣʴʥʦʡ ï 51,8 

%, ʚ ɸʉɸʊ-ʦʪʨʠʮʘʪʝʣʴʥʦʡ ï 56,6 % (ʨʠʩ. 2). ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʥʝ 
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ʚʳʷʚʣʝʥʦ ʟʘʚʠʩʠʤʦʩʪʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɺʈʊ ʦʪ ʫʨʦʚʥʷ 

ɸʉɸʊ.  

 

 
ʈʠʩ. 1. ʉʦʦʪʥʦʰʝʥʠʝ ʤʫʞʯʠʥ ʩ ʦʪʢʣʦʥʷʶʱʠʤʠʩʷ ʦʪ ʥʦʨʤʘʪʠʚʥʳʭ 

ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʧʝʨʤʦʛʨʘʤʤʳ:  
ʙʝʣʳʝ ʩʪʦʣʙʮʳ ï ɸʉɸʊ-ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʛʨʫʧʧʘ, ʩʝʨʳʝ ʩʪʦʣʙʮʳ ï ɸʉɸʊ-

ʩʦʤʥʠʪʝʣʴʥʘʷ ʛʨʫʧʧʘ, ʯʝʨʥʳʝ ʩʪʦʣʙʮʳ ï ɸʉɸʊ-ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʛʨʫʧʧʘ  

 

ʈʠʩ. 2. ʈʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʚ ʩʝʤʝʡʥʳʭ ʧʘʨʘʭ ʩ 

ʤʫʞʯʠʥʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ: ʙʝʣʳʝ ʩʪʦʣʙʮʳ ï 

ɸʉɸʊ-ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʛʨʫʧʧʘ, ʩʝʨʳʝ ʩʪʦʣʙʮʳ ï ɸʉɸʊ-ʩʦʤʥʠʪʝʣʴʥʘʷ ʛʨʫʧʧʘ, 

ʯʝʨʥʳʝ ʩʪʦʣʙʮʳ ï ɸʉɸʊ-ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʛʨʫʧʧʘ 
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ʈʠʩ. 3. ʉʦʦʪʥʦʰʝʥʠʝ ʤʝʪʦʜʦʚ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʩʫʧʨʫʞʝʩʢʠʭ ʧʘʨʘʭ ʩ ʤʫʞʯʠʥʘʤʠ ʨʘʟʣʠʯʥʦʛʦ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʪʘʪʫʩʘ: ʙʝʣʳʝ ʩʪʦʣʙʮʳ ï ʤʝʪʦʜ ʕʂʆ, ʩʝʨʳʝ ʩʪʦʣʙʮʳ ï ʤʝʪʦʜ ʀʂʉʀ, ʯʝʨʥʳʝ 

ʩʪʦʣʙʮʳ ï ʉʇʃʀʊ  

 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ 

ʧʨʠʤʝʥʷʝʤʦʛʦ ʧʨʠ ɺʈʊ ʤʝʪʦʜʘ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ. ʅʘ ʨʠʩʫʥʢʝ 3 ʧʦʢʘʟʘʥʦ 

ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʪʦʜʦʚ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʚ ʩʫʧʨʫʞʝʩʢʠʭ ʧʘʨʘʭ ʩ 

ʤʫʞʯʠʥʘʤʠ ʢʘʞʜʦʡ ʠʟ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ. ɺ ɸʉɸʊ-

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʛʨʫʧʧʝ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʀʂʉʀ (88,7 

%), ʘ ʪʘʢʞʝ ʉʇʃʀʊ (11,3 %). ʄʝʪʦʜ ʕʂʆ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʀʂʉʀ 

ʚ ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʥʝ ʧʨʠʤʝʥʷʣʩʷ. ɺ ʛʨʫʧʧʝ ʤʫʞʯʠʥ ʠʟ ɸʉɸʊ-

ʩʦʤʥʠʪʝʣʴʥʦʡ ʛʨʫʧʧʳ ʤʝʪʦʜ ʀʂʉʀ ʧʨʠʤʝʥʷʣʩʷ ʚ 66,7 % ʩʣʫʯʘʝʚ, ʕʂʆ 

ï ʚ 22,1 % ʩʣʫʯʘʝʚ ʠ ʉʇʃʀʊ ʚ 11,2 %. ɺ ɸʉɸʊ-ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʛʨʫʧʧʝ, 

ʥʘʧʨʦʪʠʚ, ʙʦʣʴʰʠʡ ʧʨʦʮʝʥʪ ʦʧʣʦʜʦʪʚʦʨʝʥʠʡ ʧʨʠʭʦʜʠʣʩʷ ʥʘ ʤʝʪʦʜ 

ʕʂʆ ï 50 %. ʄʝʪʦʜ ʀʂʉʀ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʚ 26,5 % ʩʣʫʯʘʝʚ, ʉʇʃʀʊ 

ʚ 23,5 %. 

ʉʥʠʞʝʥʠʝ ʢʘʯʝʩʪʚʘ ʵʷʢʫʣʷʪʘ ʫ ʤʫʞʯʠʥ ʚʳʥʫʞʜʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʝʪʦʜʳ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ ʩ ʪʱʘʪʝʣʴʥʳʤʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʦʪʙʦʨʦʤ ʠ 

ʧʦʜʛʦʪʦʚʢʦʡ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, ʪʘʢʦʛʦ ʢʘʢ ʀʂʉʀ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ ɺʈʊ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ 

ʥʝ ʦʪ ʢʘʯʝʩʪʚʘ ʵʷʢʫʣʷʪʘ, ʘ ʦʪ ʧʨʠʤʝʥʷʝʤʦʛʦ ʤʝʪʦʜʘ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ.  

ɿʘʢʣʶʯʝʥʠʝ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ɸʉɸʊ ʚ ʵʷʢʫʣʷʪʝ 

ʩʥʠʞʘʶʪʩʷ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʧʝʨʤʦʛʨʘʤʤʳ ʢʘʢ ʧʦʜʚʠʞʥʦʩʪʴ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ, ʠʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʢʘʯʝʩʪʚʦ (ʠʥʜʝʢʩ ʂʨʶʛʝʨʘ) ʠ 

ʧʦʚʳʰʘʶʪʩʷ ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʣʝʡʢʦʮʠʪʦʚ ʚ ʵʷʢʫʣʷʪʝ, ʚʨʝʤʷ ʝʛʦ 

ʨʘʟʞʠʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʯʘʱʝ ʥʘʙʣʶʜʘʝʪʩʷ ʘʛʛʣʶʪʠʥʘʮʠʷ ʠ ʘʛʨʝʛʘʮʠʷ 

ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ. ɿʥʘʯʠʪʝʣʴʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʠʩʭʦʜʘʭ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ 
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ʩʨʝʜʠ ʛʨʫʧʧ ʚʳʷʚʣʝʥʦ ʥʝ ʙʳʣʦ ʚ ʩʚʷʟʠ ʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʀʂʉʀ ʚ ʩʫʧʨʫʞʝʩʢʠʭ ʧʘʨʘʭ ʩ ʤʫʞʯʠʥʘʤʠ ʠʟ 

ɸʉɸʊ-ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʠ ɸʉɸʊ-ʩʦʤʥʠʪʝʣʴʥʦʡ ʛʨʫʧʧ, ʛʜʝ ʥʝʦʙʭʦʜʠʤ 

ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʳʡ ʦʪʙʦʨ ʩʧʝʨʤʘʪʦʟʦʠʜʦʚ ʜʣʷ ʦʧʣʦʜʦʪʚʦʨʝʥʠʷ. 

ʆʙʥʘʨʫʞʝʥʠʝ ʦʪʢʣʦʥʝʥʠʡ ʚ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʧʘʨʘʤʝʪʨʘʭ 

ʩʧʝʨʤʦʛʨʘʤʤʳ, ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ɸʉɸʊ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʙʝʩʧʣʦʜʠʷ ʠ ʥʘʟʥʘʯʝʥʠʷ ʤʝʪʦʜʘ ʀʂʉʀ, ʯʪʦ ʤʦʞʝʪ ʫʚʝʣʠʯʠʚʘʪʴ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʠʩʭʦʜ ʧʨʠʤʝʥʝʥʠʷ ʕʂʆ. 
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PECULIARITIES  OF SPERMOGRAM PARAMETERS IN MEN 

WITH  AUTOIMMUNE  FACTOR INFERTILITY  

 

M.N. Petushkov, A.A. Tkacheva 
Tver State University, Tver 

 
We undertook the comparative evaluation of the ejaculate quality from men 

with high levels of antisperm antibodies (ASAT), questionable immunologic 

status, and low levels of ASAT. Evaluation procedure accounted the jaculate 

liquefaction time and volume, concentration and total number of 
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spermatozoa, sperm motility categories, Krueger morphological index and 

leukocyte concentration in ejaculate. In addition, we analyzed the 

fertilization efficiency in couples with men of different immunological status 

with respect to ASAT. It has been revealed that the Krueger morphological 

index and total sperm motility deteriorate with increasing concentration of 

ASAT in the ejaculate, while the concentration of leukocytes and the number 

of spermatozoa engaging in agglutination and aggregation reactions increase. 

No connection of fertilization efficiency to the immunological status of men 

was found. 

Keywords: infertility assisted reproductive technologies (ART), antisperm 

antibodies (ASAT), immunologic infertility, spermogram. 
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ʉʌɽʈʓ ʉʊʋɼɽʅʊʆɺ ɺ ʋʉʃʆɺʀʗʍ ʌʀɿʀʆʃʆɻʀʏɽʉʂʆʁ ʀ 

ʇʉʀʍʆʌʀɿʀʆʃʆɻʀʏɽʉʂʆʁ ɸɼɸʇʊɸʎʀʀ ʇʈʀ ʇɽʈɽʍʆɼɽ 

ɺʋɿʆɺʉʂʆɻʆ ʆɹʋʏɽʅʀʗ ʂ ɼʀʉʊɸʅʎʀʆʅʅʆʁ ʌʆʈʄɽ  
 

ʖ.ɸ. ɸʣʝʰʠʥʘ, ʆ. ʅ. ʇʘʚʣʦʚʘ,
 
ʖ.ɺ. ʄʷʢʠʰʝʚʘ, ɸ.ʀ. ɼʫʜʠʥʘ

 

ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʉʘʤʘʨʘ 

 
ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʝʢʮʠʠ COVID-2019 ʦʙʫʩʣʦʚʠʣʦ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ 

ʪʨʫʜʥʦʩʪʝʡ ʚ ʘʜʘʧʪʘʮʠʠ ʩʪʫʜʝʥʪʦʚ-ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʢ ʫʩʣʦʚʠʷʤ 

ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʠʩʪʘʥʮʠʦʥʥʳʤ ʦʙʫʯʝʥʠʝʤ. ʎʝʣʴ ʩʪʘʪʴʠ 

ï ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʡ ʩʬʝʨʳ ʩʪʫʜʝʥʪʦʚ ʚ 

ʫʩʣʦʚʠʷʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʠ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʧʨʠ 

ʧʝʨʝʭʦʜʝ ʚʫʟʦʚʩʢʦʛʦ ʦʙʫʯʝʥʠʷ ʢ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʬʦʨʤʝ. ʄʘʪʝʨʠʘʣʳ ʠ 

ʤʝʪʦʜʳ. ʋʯʘʩʪʥʠʢʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʠ ʩʪʫʜʝʥʪʳ I ʢʫʨʩʦʚ 

ʉʘʤʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ɼʣʷ ʩʙʦʨʘ 

ʤʘʪʝʨʠʘʣʦʚ ʩʪʘʪʴʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʙʘʟʦʚʳʝ ʠ ʨʘʩʯʝʪʥʳʝ ʤʝʪʦʜʠʢʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʦʩʪʦʷʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʠ 

ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʫʶ ʩʬʝʨʫ ʩʪʫʜʝʥʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ: ʚʳʷʚʣʝʥʳ 

ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʝ ʜʘʥʥʳʝ ʚ ʦʪʥʦʰʝʥʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ ʛʦʜʘ ʦʙʫʯʝʥʠʷ. 

ʇʝʨʝʭʦʜʳ ʦʙʫʯʝʥʠʷ ʩ ʦʯʥʦʡ ʬʦʨʤʳ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʫʶ ʠ ʦʙʨʘʪʥʦ ʚ 

ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʩʝʤʝʩʪʨʘ 2020 ʛʦʜʘ ʦʙʫʩʣʦʚʠʣʠ ʟʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ ʚ ʧʨʦʮʝʩʩʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʢ ʫʩʣʦʚʠʷʤ 

ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ, ʯʪʦ ʪʘʢʞʝ ʦʙʫʩʣʦʚʠʣʦ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʫʤʩʪʚʝʥʥʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʥʘ ʬʦʥʝ ʙʦʣʝʝ 

ʚʳʨʘʞʝʥʥʦʛʦ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʪʨʝʩʩʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʝʨʝʭʦʜʦʤ 

ʚʫʟʦʚʩʢʦʛʦ ʦʙʫʯʝʥʠʷ ʢ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʬʦʨʤʝ ʠ ʦʙʨʘʪʥʦ. ʈʝʟʫʣʴʪʘʪʳ 

ʩʪʘʥʫʪ ʥʘʫʯʥʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʝʜʘʛʦʛʘʤʠ ʚʫʟʦʚ ʤʝʨ ʧʦ 

ʩʥʠʞʝʥʠʶ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʘʜʘʧʪʘʮʠʠ ʫ ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʜʘʧʪʘʮʠʷ, ʩʪʫʜʝʥʪʳ-ʧʝʨʚʦʢʫʨʩʥʠʢʠ, 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʥʘʧʨʷʞʝʥʠʝ 

ʤʝʭʘʥʠʟʤʦʚ ʘʜʘʧʪʘʮʠʠ, ʩʪʨʝʩʩ. 

 

   ɺʚʝʜʝʥʠʝ. ɸʜʘʧʪʘʮʠʶ ʯʝʣʦʚʝʢʘ ʧʨʠʟʥʘʶʪ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ 

ʘʢʪʫʘʣʴʥʳʭ ʤʝʜʠʢʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʤʥʦʛʠʤʠ ʬʘʢʪʦʨʘʤʠ (ɸʛʘʜʞʘʥʷʥ ʠ ʜʨ., 2006). ɺ ʥʘʰʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʦʙʱʘʷ ʧʨʦʙʣʝʤʘ ʘʜʘʧʪʘʮʠʠ ʯʝʣʦʚʝʢʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʧʨʠʢʣʘʜʥʦʤ 

ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ, ʢʘʢ ʯʘʩʪʥʳʡ ʧʨʠʤʝʨ ʘʜʘʧʪʘʮʠʠ 

É ɸʣʝʰʠʥʘ ʖ.ɸ., ʇʘʚʣʦʚʘ ʆ.ʅ., 
  ʄʷʢʠʰʝʚʘ ʖ.ɺ., ɼʫʜʠʥʘ ɸ.ʀ., 
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ʩʪʫʜʝʥʪʦʚ-ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʢ ʫʩʣʦʚʠʷʤ ʦʙʫʯʝʥʠʷ ʚ ɺʋɿʝ, ʯʪʦ ʠʤʝʝʪ 

ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʚ ʩʦʭʨʘʥʝʥʠʠ ʟʜʦʨʦʚʴʷ ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ 

ʤʦʣʦʜʝʞʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʜʚʘ-ʪʨʠ ʛʦʜʘ ʢ ʩʫʱʝʩʪʚʫʶʱʝʡ ʧʨʦʙʣʝʤʝ 

ʘʜʘʧʪʘʮʠʠ ʩʪʫʜʝʥʪʦʚ-ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʤʝʜʠʮʠʥʩʢʠʭ ʚʫʟʦʚ ʜʦʙʘʚʠʣʠʩʴ 

ʪʨʫʜʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʝʨʝʭʦʜʦʤ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʡ ʢ ʥʦʚʳʤ ʬʦʨʤʘʤ, 

ʜʠʩʪʘʥʮʠʦʥʥʦ-ʛʠʙʨʠʜʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʦʙʨʘʪʥʦ. 

ɺʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ ʥʝʢʦʪʦʨʳʭ 

ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʧʨʦʮʝʩʩʘ ʘʜʘʧʪʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʚ 

ʫʩʣʦʚʠʷʭ ʧʝʨʝʭʦʜʘ ʚʫʟʦʚʩʢʦʛʦ ʦʙʫʯʝʥʠʷ ʢ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʬʦʨʤʝ.  

ʄʝʪʦʜʠʢʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʪʝʯʝʥʠʠ ʪʨʝʭ ʣʝʪ (ʩ 2019 

ʧʦ 2021 ʛʦʜʳ). ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʠʣʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʘʷ 

ʚʳʙʦʨʢʘ ʩʪʫʜʝʥʪʦʚ I ʢʫʨʩʘ ʉʘʤʘʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʉʘʤɻʄʋ). ʆʙʱʘʷ ʚʳʙʦʨʢʘ ʩʦʩʪʘʚʠʣʘ 211 

ʩʪʫʜʝʥʪʦʚ ʧʝʨʚʦʛʦ ʢʫʨʩʘ ʦʙʫʯʝʥʠʷ, ʠʟ ʥʠʭ 72 ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʫʞʩʢʦʛʦ 

ʧʦʣʘ, 139 ʞʝʥʩʢʦʛʦ: ʚ 2019 ʛʦʜʫ (ʚ ʜʦʢʦʚʠʜʥʳʡ ʧʝʨʠʦʜ) ï ʢʦʥʪʨʦʣʴʥʘʷ 

ʛʨʫʧʧʘ (N=96 ʯʝʣ.); ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʛʨʫʧʧʘ (2020 ʛʦʜʫ ʚ ʧʝʨʠʦʜ 

ʛʠʙʨʠʜʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ) (N=115 ʯʝʣ.). ʆʙʩʣʝʜʦʚʘʥʠʷ ʚʝʣʠʩʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʦʞʝʥʠʷʤʠ ʍʝʣʴʩʠʥʩʢʦʡ ɼʝʢʣʘʨʘʮʠʠ ʵʪʠʯʝʩʢʠʭ 

ʧʨʠʥʮʠʧʦʚ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʫʯʘʩʪʠʝʤ ʣʶʜʝʡ. ɺʩʝ ʧʦʢʘʟʘʪʝʣʠ 

ʠʟʤʝʨʷʣʠʩʴ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʘʤʠ ʩʘʤʠʤʠ ʩʪʫʜʝʥʪʘʤʠ ʚ ʧʝʨʚʦʡ 

ʧʦʣʦʚʠʥʝ ʜʥʷ (ʚ ʧʨʦʤʝʞʫʪʢʝ ʚʨʝʤʝʥʠ ʦʪ 9.00 ʜʦ 12.00) ʥʘ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʟʘʥʷʪʠʷʭ (ʧʨʠ ʦʯʥʦʡ ʬʦʨʤʝ ʦʙʫʯʝʥʠʷ), ʘ ʩ ʚʚʝʜʝʥʠʝʤ ʫʜʘʣʝʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʚ 2020 ʛʦʜʫ, ʚ ʵʪʠʭ ʞʝ ʛʨʫʧʧʘʭ ʚ ʧʝʨʚʳʡ ʜʝʥʴ ʚʦʟʚʨʘʱʝʥʠʷ ʦʪ 

ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʢ ʦʯʥʦʡ. 

ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ (ʉʉʉ) 

ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʦ ʙʘʟʦʚʳʤ ʠ ʨʘʩʯʸʪʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

ʈʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʙʘʟʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ: ʏʉʉ ï ʤʝʪʦʜʦʤ 

ʧʫʣʴʩʦʤʝʪʨʠʠ, ʧʫʪʝʤ ʧʦʜʩʯʸʪʘ ʫʜʘʨʦʚ ʧʫʣʴʩʦʚʦʡ ʚʦʣʥʳ, ʧʘʣʴʧʘʮʠʝʡ 

ʜʠʩʪʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʣʫʯʝʚʦʡ ʘʨʪʝʨʠʠ. ʇʦʜʩʯʸʪ ʏʉʉ ʧʨʦʠʟʚʦʜʠʣʩʷ ʚ 

ʧʦʢʦʝ, ʟʘ 60 ʠ 15 ʩʝʢʫʥʜ ʚ ʧʦʣʦʞʝʥʠʠ ʩʠʜʷ, ʘ ʪʘʢʞʝ ʟʘ 15 ʩʝʢʫʥʜ ʚʦ 

ʚʨʝʤʷ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʠ ʟʘ 15 ʩʝʢ., ʧʦʩʣʝ 45 ʩʝʢʫʥʜʥʦʛʦ ʦʪʜʳʭʘ. 

ɸʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ (ɸɼ) ʦʧʨʝʜʝʣʷʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʪʦʥʦʤʝʪʨʘ ʧʦ 

ʤʝʪʦʜʫ ʂʦʨʦʪʢʦʚʘ, ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʩʠʩʪʦʣʠʯʝʩʢʦʝ (ʉɼ) ʠ 

ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ (ɼɼ) ʜʘʚʣʝʥʠʷ. 

ʈʘʩʯʸʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ: ʧʫʣʴʩʦʚʦʝ ʜʘʚʣʝʥʠʝ (ʇɼ) ï ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʩʠʩʪʦʣʠʯʝʩʢʠʤ ʠ ʜʠʘʩʪʦʣʠʯʝʩʢʠʤ ʜʘʚʣʝʥʠʝʤ ʠ 

ʧʦʢʘʟʳʚʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʵʣʘʩʪʠʯʥʦʩʪʴʶ ʩʦʩʫʜʦʚ ʘʨʪʝʨʠʘʣʴʥʦʛʦ 

ʨʫʩʣʘ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʢʨʦʚʠ ʚʦ ʚʨʝʤʷ ʩʠʩʪʦʣʳ. ʇɼ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

˜ˑ ˞ˑ ˑ  ˑ
ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʳʥʦʩʣʠʚʦʩʪʠ ʦʨʛʘʥʠʟʤʘ (ʂɺ) ʵʪʦʪ ʧʘʨʘʤʝʪʨ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ ʂʚʘʩʘ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʩʝʨʜʝʯʥʦïʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. ʈʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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˗ˏ
ˤ˞˞

˜ˑ
 

ɺ ʥʦʨʤʝ ʂɺ = 1,6, ʫʚʝʣʠʯʝʥʠʝ ʂɺ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʩʣʘʙʣʝʥʠʝ, ʘ 

ʫʤʝʥʴʰʝʥʠʝ ï ʥʘ ʫʩʠʣʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʝʨʜʝʯʥʦ ï ʩʦʩʫʜʠʩʪʦʡ 

ʩʠʩʪʝʤʳ. 

ï ʧʨʦʙʘ ʈʫʬʴʝ (ʇʈ) ï ʧʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦʙ ʘʜʘʧʪʘʮʠʠ ʩʝʨʜʝʯʥʦʡ 

ʤʳʰʮʳ ʢ ʩʨʝʜʥʠʤ ʬʠʟʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

˜˝
τ ὖρ ὖς ὖσ ςππ

ρπ
 

ʈ1 ï ʏʉʉ ʚ ʧʦʢʦʝ ʟʘ 15 ʩʝʢ; ʈ2 ï ʏʉʉ ʟʘ 15 ʩʝʢʫʥʜ ʧʦʩʣʝ ʬʠʟʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʠ (30 ʧʨʠʩʝʜʘʥʠʡ ʟʘ 1 ʤʠʥʫʪʫ); ʈ3 ï ʏʉʉ ʟʘ ʧʦʩʣʝʜʥʠʝ 15 

ʩʝʢʫʥʜ ʧʝʨʚʦʡ ʤʠʥʫʪʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ. 

ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʩʝʨʜʮʘ: ʟʥʘʯʝʥʠʷ ʇʈ ʚ ʛʨʘʥʠʮʘʭ ʦʪ 0 ʜʦ 5,0 

ʝʜʠʥʠʮ ʢʘʢ ʦʪʣʠʯʥʦʝ, ʦʪ 5,1 ʜʦ10,0 ï ʭʦʨʦʰʝʝ, ʦʪ 10,1 ʜʦ 15, 0 ï 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ, ʙʦʣʴʰʝ 15 ï ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ (ɹʘʝʚʩʢʠʡ, 

ɹʝʨʩʝʥʝʚʘ, 1997). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʩʪʘʪʫʩʘ ʦʨʛʘʥʠʟʤʘ 

ʩʪʫʜʝʥʪʦʚ ʤ  rʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʩʯʝʪʳ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ ʈ.ʄ. 

ɹʘʝʚʩʢʦʛʦ (1997) ʧʦ ʬʦʨʤʫʣʝ:  

ˍ˜ πȟπρρʕ ˞˞πȟπρς˞ ˑ πȟππψˑ ˑ πȟπρτˏ πȟππω
ά̓ πȟππω̊ ̓ πȟςχ 

ʛʜʝ: ɸʇ ï ʘʜʘʧʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ; ʏʉʉ ï ʯʘʩʪʦʪʘ ʩʝʨʜʝʯʥʳʭ 

ʩʦʢʨʘʱʝʥʠʡ (ʫʜ/ʚ ʤʠʥ); ʉɼ ï ʩʠʩʪʦʣʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ (ʤʤ ʨʪ. ʩʪ.); ɼɼ ï 

ʜʠʘʩʪʦʣʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ (ʤʤ ʨʪ. ʩʪ.); ɺ ï ʚʦʟʨʘʩʪ (ʛʦʜʳ); ά̓ ï ʤʘʩʩʘ 

ʪʝʣʘ (ʢʛ); Ὄ̓  ï ʜʣʠʥʘ ʪʝʣʘ (ʩʤ);  

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ: ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ɸʇ<2, ʪʦ 

ʦʥʦ ʩ ʚʳʩʦʢʦʡ ʚʘʣʠʜʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤʫ 

ʫʨʦʚʥʶ ʘʜʘʧʪʘʮʠʠ ʦʨʛʘʥʠʟʤʘ ʩʪʫʜʝʥʪʦʚ; ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 2,1 ʜʦ 3,0 ï 

ʥʘʧʨʷʞʝʥʠʶ ʘʜʘʧʪʘʮʠʠ; ʦʪ 3,1 ʜʦ 4,0 ï ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤʫ; ʦʪ 4,1 

ʠ ʚʳʰʝ ï ʩʨʳʚʫ ʧʨʦʮʝʩʩʘ ʘʜʘʧʪʘʮʠʠ.  

   ʇʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ ʫ ʩʪʫʜʝʥʪʦʚ ʚʳʷʚʣʷʣʠʩʴ ʢʘʢ 

ʘʧʧʘʨʘʪʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʪʘʢ ʠ ʩ ʧʦʤʦʱʴʶ ʚʝʨʙʘʣʴʥʳʭ ʪʝʩʪʦʚ. 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʫʤʩʪʚʝʥʥʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʧʦ 

ʦʙɦʝʧʨʠʥʷʪʦʡ ʢʦʨʨʝʢʪʫʨʥʦʡ ʧʨʦʙʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ 

ʪʘʙʣʠʮ ɸʥʬʠʤʦʚʘ. ʇʨʦʮʝʜʫʨʘ: ʠʩʧʳʪʫʝʤʦʤʫ ʚʳʜʘʸʪʩʷ ʙʣʘʥʢ ʩ 

ʭʘʦʪʠʯʥʳʤ ʥʘʙʦʨʦʤ ʠ ʨʘʩʩʪʘʥʦʚʢʦʡ ʙʫʢʚ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʧʦʜʯʝʨʢʠʚʘʪʴ (ʚʳʯʸʨʢʠʚʘʪʴ) ʟʘʜʘʥʥʳʝ ʙʫʢʚʳ, ʧʨʦʩʤʘʪʨʠʚʘʷ ʩʪʨʦʢʠ 

ʩʣʝʚʘ ʥʘʧʨʘʚʦ ʠ ʩʚʝʨʭʫ ʚʥʠʟ. ɿʘʜʘʥʠʝ ʠʩʧʦʣʥʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ 

ʤʠʥʫʪ ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʤ ʜʣʷ ʠʩʧʳʪʫʝʤʦʛʦ ʪʝʤʧʝ. ʇʨʠ 

ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʥʳʭ ʧʨʦʩʤʦʪʨʝʥʥʳʭ 

ʩʪʨʦʢ, ʢʦʣʠʯʝʩʪʚʦ ʧʨʘʚʠʣʴʥʦ ʦʪʤʝʯʝʥʥʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ʙʫʢʚ ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ. ʆʰʠʙʢʘʤʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʯʠʪʘʶʪʩʷ: ʧʦʜʯʸʨʢʠʚʘʥʠʝ ʙʫʢʚ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʝʪʩʷ ʟʘʯʝʨʢʥʫʪʴ, ʠ 
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ʥʘʦʙʦʨʦʪ; ʧʨʦʧʫʩʢ ʢʦʥʪʨʦʣʴʥʳʭ ʙʫʢʚ; ʦʪʤʝʪʢʘ ʙʫʢʚ, ʥʝ ʷʚʣʷʶʱʠʭʩʷ 

ʢʦʥʪʨʦʣʴʥʳʤʠ; ʧʨʦʧʫʩʢ ʩʪʨʦʢ. ʈʘʩʯʸʪ ʧʦʢʘʟʘʪʝʣʝʡ ʫʤʩʪʚʝʥʥʦʡ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʬʦʨʤʫʣʘʤ: 

Ὓ
ὗ ςȢψπχὲ

Ὕ
 

S ï ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʟʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ (ʥʦʨʤʘ ï ʜʣʷ 

ʶʥʦʰʝʡ ï 2,4 ʙʠʪ/ʩ, ʜʣʷ ʜʝʚʫʰʝʢ ï 2,8 ʙʠʪ/ʩ); n ï ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ ʠ 

ʧʨʦʧʫʱʝʥʥʳʭ ʟʥʘʢʦʚ; ʊ ï ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ. Q ï ʫʤʩʪʚʝʥʥʘʷ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʚ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ S. 

ὗ πȢυωσφὔ 
Q ï ʫʤʩʪʚʝʥʥʘʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ, N ï ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʩʤʦʪʨʝʥʥʳʭ 

ʟʥʘʢʦʚ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʝʣʠʯʠʥʳ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʧʨʦʠʟʚʦʜʠʣʘʩʴ 

ʧʦ ʦʙʱʝʧʨʠʟʥʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ʄʶʥʩʪʝʥʙʝʨʛʘ. ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʩʪʝʧʝʥʴ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʠ ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ (ʋʛʣʦʚ ʠ ʜʨ., 1994). ʇʨʦʮʝʜʫʨʘ: ʠʩʧʳʪʫʝʤʦʤʫ 

ʚʳʜʘʸʪʩʷ ʙʣʘʥʢ ʩ ʭʘʦʪʠʯʥʳʤ ʥʘʙʦʨʦʤ ʠ ʨʘʩʩʪʘʥʦʚʢʦʡ ʙʫʢʚ, ʩʨʝʜʠ 

ʢʦʪʦʨʳʭ ʠʤʝʝʪʩʷ 20 ʩʣʦʚ. ʀʩʧʳʪʫʝʤʳʡ ʜʦʣʞʝʥ ʚ ʪʝʯʝʥʠʠ 2 ʤʠʥʫʪ 

ʦʪʳʩʢʘʪʴ ʵʪʠ ʩʣʦʚʘ ʠ ʧʦʜʯʝʨʢʥʫʪʴ ʠʭ. ɿʘʪʝʤ ʧʦʜʩʯʠʪʳʚʘʣʦʩʴ 

ʢʦʣʠʯʝʩʪʚʦ ʥʘʡʜʝʥʥʳʭ ʩʣʦʚ. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʨʦʚʥʷ ʩʠʪʫʘʪʠʚʥʦʡ ʠ ʣʠʯʥʦʩʪʥʦʡ 

ʪʨʝʚʦʞʥʦʩʪʠ (ʬʨʫʩʪʨʘʮʠʠ) ʤ  rʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦʜʠʢʫ, ʧʨʝʜʣʦʞʝʥʥʫʶ 

ʀ.ɼ. ʉʧʠʣʙʝʨʛʝʨʦʤ. ɹʣʘʥʢ ʰʢʘʣ ʩʘʤʦʦʮʝʥʢʠ ʉʧʠʣʙʝʨʛʝʨʘ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʠʥʩʪʨʫʢʮʠʠ, 40 ʚʦʧʨʦʩʦʚ-ʩʫʞʜʝʥʠʡ, 20 ʠʟ ʢʦʪʦʨʳʭ ʧʨʝʜʥʘʟʥʘʯʝʥʳ 

ʜʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʩʠʪʫʘʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ (ʉʊ) ʠ 20 ʜʣʷ ʦʮʝʥʢʠ 

ʫʨʦʚʥʷ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ (ʃʊ). ʀʪʦʛʦʚʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʧʦ 

ʣʠʯʥʦʩʪʥʦʡ ʠ ʩʠʪʫʘʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 

ʦʪ 20 ʜʦ 80 ʙʘʣʣʦʚ. ʏʝʤ ʚʳʰʝ ʠʪʦʛʦʚʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʪʝʤ ʚʳʰʝ ʫʨʦʚʝʥʴ 

ʩʠʪʫʘʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʠ ʣʠʯʥʦʩʪʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ. ʆʮʝʥʢʘ: ʝʩʣʠ ʜʦ 

30 ʙʘʣʣʦʚ ï ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ; 31-44 ʙʘʣʣʘ ï ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ; ʙʦʣʝʝ 45 

ʙʘʣʣʦʚ ï ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʪʨʝʚʦʞʥʦʩʪʠ (ɹʦʣʴʰʘʷé, 2007). 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪ r ʪʝʩʪʠʨʦʚʘʥʠʡ ʧʦʜʚʝʨʛʣʠʩʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʩ ʧʦʤʦʱʴʶ ʦʙʱʝʧʨʠʟʥʘʥʥʳʭ ʤʝʪʦʜʠʢ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʨʝʜʩʪʚ ʧʨʦʛʨʘʤʤʳ MS Excel. ʆʙʨʘʙʦʪʢʘ ʚʩʝʭ 

ʧʘʨʘʤʝʪʨʦʚ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚʘʨʠʘʮʠʦʥʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʩ 

ʚʳʯʠʩʣʝʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ: n ï ʯʠʩʣʦ ʩʣʫʯʘʝʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ 

ʚʦʟʨʘʩʪʥʦ-ʧʦʣʦʚʦʡ ʛʨʫʧʧʳ; M ï ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʪʠʧʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʟʥʘʢʘ; m ï 

ʦʰʠʙʢʘ ʩʨʝʜʥʝʡ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ.  

ɼʣʷ ʦʮʝʥʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʨʘʩʩʯʠʪʳʚʘʣʠ ʢʦʨʨʝʣʷʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʨʥʦʛʦ t-

ʪʝʩʪʘ ʉʪʴʶʜʝʥʪʘ, ʟʥʘʯʠʤʳʤʠ ʨʘʟʣʠʯʠʷʤʠ ʧʦ ʢʨʠʪʝʨʠʶ t-ʪʝʩʪʘ 

ʉʪʴʶʜʝʥʪʘ ʩʯʠʪʘʣʘʩʴ ʧʨʠ ʨÒ0,05 (ʋʛʣʦʚ ʠ ʜʨ., 1994).  
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ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺʘʞʥʝʡʰʘʷ ʦʩʦʙʝʥʥʦʩʪʴ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚʝʛʝʪʘʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʚ ʧʨʦʮʝʩʩʝ 

ʘʜʘʧʪʠʨʦʚʘʥʠʷ ʩʪʫʜʝʥʪʦʚ-ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʶʥʦʰʝʩʢʦʤʫ ʚʦʟʨʘʩʪʥʦʤʫ ʧʝʨʠʦʜʫ, ʢ ʥʦʚʳʤ ʫʩʣʦʚʠʷʤ 

ʫʯʝʙʳ ʚ ʚʫʟʝ ʩʦʩʪʦʠʪ ʚ ʨʘʩʰʠʨʝʥʠʠ ʨʝʟʝʨʚʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʩʝʭ 

ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ, ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʠʩʪʝʤʳ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʧʦʵʪʦʤʫ 

ʚʥʘʯʘʣʝ ʤ  rʩʨʘʚʥʠʚʘʣʠ ʜʠʥʘʤʠʢʫ ʨʷʜʘ ʧʦʢʘʟʘʪʝʣʝʡ ʉʉʉ, ʨʝʟʫʣʴʪʘʪʳ 

ʦʪʨʘʞʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

                                                    ʊʘʙʣʠʮʘ 1 
ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ (ʄ°m) ʚ ʪʝʯʝʥʠʝ 1 ʩʝʤʝʩʪʨʘ  

ʇʨʠʤʝʯʘʥʠʝ. *  ï ʨ Ò 0,05. 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʙʘʟʦʚʳʝ, ʠ ʨʘʩʯʝʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʚ ʥʘʯʘʣʝ ʩʝʤʝʩʪʨʘ ʢʘʢ 2019, ʪʘʢ ʠ ʚ 2020 

ʛʦʜʫ, ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʚʝʣʠʯʠʥʘʤ ʥʦʨʤʳ, ʦʧʨʝʜʝʣʸʥʥʦʡ ʤʥʦʛʠʤʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʜʣʷ ʣʠʮ ʜʘʥʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʢʘʪʝʛʦʨʠʠ (ʍʦʜʞʘʷʥ ʠ ʜʨ., 

2016; ʉʘʨʳʛ, 2019), ʠʩʢʣʶʯʝʥʠʝ ʚ ʨʘʤʢʘʭ ʧʦʛʨʝʰʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʷ ï 

ʧʦʥʠʞʝʥʥʦʝ ʩʠʩʪʦʣʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ (ʉɼ) ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ 

ʜʝʚʫʰʝʢ. ɺ ʢʦʥʮʝ ʩʝʤʝʩʪʨʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ 

ʚʘʨʴʠʨʫʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠ ʨʘʤʢʘʭ ʥʦʨʤʳ ʜʣʷ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ, ʘ 

ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʘʜʘʧʪʘʮʠʠ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʠʩʭʦʜʥʦʤ ʨʝʞʠʤʝ (ʟʘʢʦʥ ʛʦʤʝʦʩʪʘʟʘ).  

ʅʦʚʳʝ ʫʩʣʦʚʠʷ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʭʦʪʷ ʠ ʷʚʣʷʶʪʩʷ 

ʩʪʨʝʩʩʦʚʳʤʠ, ʥʦ ʥʝ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʜʣʷ ʟʜʦʨʦʚʦʛʦ ʦʨʛʘʥʠʟʤʘ 

ʩʪʫʜʝʥʪʦʚ-ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ, ʧʦʵʪʦʤʫ ʠʭ ʘʜʘʧʪʘʮʠʷ ʦʙʳʯʥʦ ʟʘʚʝʨʰʘʝʪʩʷ 

ʚ ʧʝʨʚʦʤ ʩʝʤʝʩʪʨʝ ʚ ʪʝʯʝʥʠʠ 2-3 ʤʝʩʷʮʝʚ. ʉʘʤʳʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʩʜʚʠʛʠ 

ʚ ʦʨʛʘʥʠʟʤʝ ʫ ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʧʨʦʷʚʣʷʶʪʩʷ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʇʦʢʘʟʘ 

ʪʝʣʠ 

ʂʦʥʪʨʦʣʴʥʘʷ (n = 96) ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ (n = 115) 

ʄʫʞ. ʧʦʣ (n = 31) ɾʝʥ. ʇʦʣ (n = 65) ʄʫʞ. ʧʦʣ(n = 41) ɾʝʥ. ʧʦʣ(n = 74) 

ʚ ʥʘʯʘʣʝ ʚ ʢʦʥʮʝ ʚ 

ʥʘʯʘʣʝ 

ʚ ʢʦʥʮʝ ʚ 

ʥʘʯʘʣʝ 

ʚ ʢʦʥʮʝ ʚ ʥʘʯʘʣʝ ʚ ʢʦʥʮʝ 

ʏʉʉ 70,1 

Ñ3,9 

73,8 

Ñ3,9 

72,7 

Ñ3,7 

71,5 

Ñ4,0 

67,7 

Ñ3,7 

73,1 

Ñ3,5 

72,2 

Ñ3,7 

77,8 

Ñ4,0 

ʉɼ 115,2 

Ñ5,3 

122,4 

Ñ6,1 

110,3 

Ñ5,7 

115,0 

Ñ6,1 

117,8 

Ñ5,9 

125,4 

Ñ6,1 

120,3 

Ñ5,7 

125,0 

Ñ6,1 

ɼɼ 
70,9 

Ñ5,0 

75,4 

Ñ3,6* 

68,3 

Ñ4,8 

72,1 

Ñ2,9* 

70,3 

Ñ5,1 

74,4 

Ñ3,3* 

68,3 

Ñ4,8 

72,1 

Ñ2,9* 

ʇɼ 
44,9 

Ñ2,7 

47,0 

Ñ2,1* 

42,0 

Ñ2,5 

42,9 

Ñ2,0* 

43,9 

Ñ2,5 

47,0 

Ñ2,1* 

42,0 

Ñ2,5 

42,9 

Ñ2,0* 

ʂɺ 
1,52 

Ñ0,08* 

0,59 

Ñ0,09 

1,71 

Ñ0,1 

1,55 

Ñ0,09 

1,56 

Ñ0,08 

1,57 

Ñ0,08 

1,73 

Ñ0,1 

1,81 

Ñ0,09 

ʇʈ 
7,1 

Ñ0,5* 

6,4 

Ñ0,4* 

8,6 

Ñ0,5 

7,7 

Ñ0,7* 

8,1 

Ñ0,4* 

8,4 

Ñ0,4* 

8,4 

Ñ0,5 

8,9 

Ñ0,5 
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ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʢ ʥʦʚʳʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʫ ʩʪʫʜʝʥʪʦʚ, 

ʧʨʠʝʭʘʚʰʠʭ ʫʯʠʪʴʩʷ ʚ ʉʘʤʘʨʫ ʠʟ ʦʪʜʘʣʝʥʥʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ, ʠ ʢ 

ʥʦʚʳʤ ʷʟʳʢʦʚʳʤ ʠ ʢʫʣʴʪʫʨʥʳʤ ʫʩʣʦʚʠʷʤ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʜʣʷ 

ʠʥʦʩʪʨʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ (ʄʷʢʠʰʝʚʘ ʠ ʜʨ., 2017). ʋ ʯʘʩʪʠ ʩʪʫʜʝʥʪʦʚ 

ʧʨʦʠʩʭʦʜʠʪ ʘʜʘʧʪʘʮʠʷ ʝʱʝ ʠ ʢ ʥʦʚʳʤ ʩʦʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʷʤ, ʥʘʧʨʠʤʝʨ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʨʦʞʠʚʘʥʠʝʤ ʚ ʦʙʱʝʞʠʪʠʠ ʠʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʨʘʙʦʪʘʪʴ. 

ʇʦʢʘʟʘʪʝʣʠ ʩʝʨʜʝʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʧʦ ʧʨʦʙʝ ʈʫʬʴʝ) ʫ 

ʩʪʫʜʝʥʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ ʚ ʥʘʯʘʣʝ ʩʝʤʝʩʪʨʘ ʠʤʝʣʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʣʠʯʠʷ ʦʪ ʢʦʥʪʨʦʣʴʥʦʡ. ʆʜʥʘʢʦ, ʚ ʢʦʥʮʝ ʩʝʤʝʩʪʨʘ 

ʦʥʠ ʙʳʣʠ ʟʥʘʯʠʤʦ ʭʫʞʝ, ʦʩʦʙʝʥʥʦ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʚʳʥʦʩʣʠʚʦʩʪʠ, 

ʢʦʪʦʨʘʷ ʚʳʰʝ ʥʦʨʤʳ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ, ʘ ʛʨʫʧʧʝ ʜʝʚʫʰʝʢ, ʛʜʝ ʦʥʘ 

ʩʦʩʪʘʚʣʷʝʪ 1,8Ñ0,09 (ʨÒ0,05), ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʟʥʘʯʠʤʦʤ ʥʘʧʨʷʞʝʥʠʠ 

ʉʉʉ. ɺʝʣʠʯʠʥʳ ʧʨʦʙʳ ʈʫʬʴʝ ʭʦʪʷ ʠ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʤʢʘʭ ʛʨʘʥʠʮʳ 

çʭʦʨʦʰʝʛʦè, ʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʝʥʴʰʠʤʠ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ ʢ ʩʨʝʜʥʝʡ ʥʘʛʨʫʟʢʝ ʚ ʧʝʨʠʦʜ 

ʘʜʘʧʪʘʮʠʠ. ʕʪʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʩʚʷʟʘʥʦ ʩ ʨʷʜʦʤ ʥʦʚʳʭ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʫʯʝʙʝ ʚ ʫʩʣʦʚʠʷʭ 

çʫʜʘʣʝʥʢʠè ï ʚʳʥʫʞʜʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ ʬʠʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

(ʛʠʧʦʢʠʥʝʟʠʠ) ʠʟ-ʟʘ ʜʣʠʪʝʣʴʥʦʛʦ ʥʘʭʦʞʜʝʥʠʷ ʫ ʤʦʥʠʪʦʨʘ, ʥʘʧʨʷʞʝʥʠʷ 

ʟʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ (ʩʧʘʟʤʘ ʘʢʢʦʤʦʜʘʮʠʠ). 

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʷ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʩʪʫʜʝʥʪʦʚ-ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ 2019 ʛʦʜʫ ʩʨʝʜʥʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ɸʇ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʚ ʥʘʯʘʣʝ ʩʝʤʝʩʪʨʘ ʩʦʩʪʘʚʠʣ 

2,50Ñ0,03, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʥʘʧʨʷʞʝʥʠʷ ʘʜʘʧʪʘʮʠʦʥʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ, ʘ ʚ ʢʦʥʮʝ ï 1,80Ñ0,08, ʯʪʦ ʫʞʝ ʛʦʚʦʨʠʪ ʦʙ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʧʨʦʪʝʢʘʥʠʠ ʧʨʦʮʝʩʩʘ ʘʜʘʧʪʘʮʠʠ (ʧʨʠ ʨ Ò 0,01) ʢ 

ʫʩʣʦʚʠʷʤ ʦʙʫʯʝʥʠʷ ʚ ɺʋɿʝ (ʪʘʙʣ. 2).  

ʊʘʙʣʠʮʘ 2 

ɼʠʥʘʤʠʢʘ ʩʨʝʜʥʝʛʦ ʧʦʢʘʟʘʪʝʣʷ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (ʄÑm)  

ʩʪʫʜʝʥʪʦʚ-ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʉʘʤɻʄʋ ʚ 2019 ʠ 2020 ʛʦʜʘʭ 
 

ʂʦʥʪʨʦʣʴʥʘʷ 

ɻʨʫʧʧʳ  ʚ ʥʘʯʘʣʝ ʩʝʤʝʩʪʨʘ ʚ ʥʘʯʘʣʝ ʩʝʤʝʩʪʨʘ ʇʨʠʨʦʩʪ  

ɺʩʝʛʦ (n = 96) 2,50Ñ0,03 1,80Ñ0,08 ï 0,70 (ʨÒ0,01) 

ʄʫʞ (n = 31) 2,40Ñ0,02 1,50Ñ0,07 ï 0,90 (ʨÒ0,05) 

ɾʝʥ (n = 65) 2,60Ñ0,07 2,10Ñ0,05 ï 0,50 (ʨÒ0,01): 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ 

ɺʩʝʛʦ (n = 115) 2,70Ñ0,05 2,60Ñ0,05 ï0,10 (ʨÒ0,01) 

ʄʫʞ (n = 41) 2,80Ñ0,01 2,50Ñ0,04 ï 0,30 (ʨÒ0,05) 

ɾʝʥ (n = 74) 2,60Ñ0,08 2,60Ñ0,07 ï 0,00 (ʨÒ0,01) 
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ɼʠʥʘʤʠʢʘ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʨʘʞʝʥʘ ʚ 

ʪʘʙʣʠʮʘʭ 3 ʠ 4. ʀʟ ʪʘʙʣʠʮʳ 3 ʚʠʜʥʦ, ʯʪʦ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʟʨʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ ʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʝ ʚ ʩʨʝʜʥʝʤ ʙʳʣʘ ʚʳʰʝ 

ʥʦʨʤʳ. ʋʩʪʘʥʦʚʣʝʥ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʜʣʷ ʣʠʮ 

ʦʙʦʠʭ ʧʦʣʦʚ. ʌʘʢʪʳ ʚʳʩʦʢʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʤ  r

ʩʚʷʟʳʚʘʝʤ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʚʳʙʦʨʢʠ (ʚ ʤʝʜʠʮʠʥʩʢʠʡ 

ɺʋɿ ʥʘ ʧʝʨʚʳʡ ʢʫʨʩ ʟʘʯʠʩʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʳʝ ʚ ʫʯʝʙʝ 

ʚʳʧʫʩʢʥʠʢʠ ʩʨʝʜʥʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ). ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʩʠʪʫʘʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʤ  r ʪʘʢʞʝ ʩʚʷʟʳʚʘʝʤ ʩʦ ʩʪʨʝʩʩʦʚʳʤ 

ʩʦʩʪʦʷʥʠʝʤ, ʚʳʟʚʘʥʥʳʤ ʧʝʨʚʳʤʠ ʜʥʷʤʠ ʦʙʫʯʝʥʠʷ ʚ ɺʋɿʝ. ʇʨʠ 

ʧʦʚʪʦʨʥʦʤ ʧʨʦʚʝʜʝʥʠʠ ʜʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʪʝʩʪʦʚ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 

(ʪʘʙʣʠʮʘ 3) ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʘʭ (ʪʘʙʣʠʮʘ 4), ʚʳʷʚʣʝʥʦ 

ʟʥʘʯʠʤʦʝ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʫʤʩʪʚʝʥʥʦʡ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʩʥʠʞʝʥʠʝ 

ʫʨʦʚʥʷ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ, ʭʦʪʷ ʚ ʛʨʫʧʧʝ 

ʶʥʦʰʝʡ ʙʳʣʦ ʦʯʝʥʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ (ʧʨʠ ʨÒ0,05). 

ʊʘʙʣʠʮʘ 3 

ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʪʫʜʝʥʪʦʚ 

 ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ(ʄ°m) ʚ ʪʝʯʝʥʠʝ 1 ʩʝʤʝʩʪʨʘ 
 

ʇʦʢʘʟʘʪʝʣʠ 

ʄʫʞʩʢʦʡ ʧʦʣ (n = 31) ɾʝʥʩʢʠʡ ʧʦʣ (n = 65) 

ʚ ʥʘʯʘʣʝ ʚ ʢʦʥʮʝ ʚ ʥʘʯʘʣʝ ʚ ʢʦʥʮʝ 

ʂʦʨʨʝʢ-
ʪʫʨʥʘʷ 

ʧʨʦʙʘ 

ʇʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 

(ʙʠʪ ʚ ʩ) 
2,5Ñ0,1* 2,5Ñ0,1* 3,0Ñ 0,1* 2,8Ñ0,1* 

ʂʦʣʠʯʝʩʪʚʦ ʟʥʘʢʦʚ 297,9Ñ18,6 292,5Ñ20,1 302,0 Ñ 18,5 300,4Ñ20,1 

ʂʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ 2,3Ñ0,2 2,8Ñ0,2 2,0 Ñ 0,4 2,7Ñ0,6 

ʇʨʦʠʟʚʦʣʴʥʦʝ ʚʥʠʤʘʥʠʝ 15,3Ñ1,3 16,6Ñ0,9* 16,0Ñ1,1 16,9Ñ1,5 

ʊʨʝʚʦʞ-

ʥʦʩʪʴ 

ʃʠʯʥʦʩʪʥʘʷ 38,8Ñ3,2 41,9Ñ3,6 39,2Ñ3,2 42,3Ñ3,7 

ʉʠʪʫʘʪʠʚʥʘʷ 48,4Ñ3,7 37,1Ñ2,9 49,5Ñ3,9 38,4Ñ3,1 

ʇʨʠʤʝʯʘʥʠʝ. *  ï ʨ Ò 0,05. 

ʋʨʦʚʝʥʴ ʩʠʪʫʘʪʠʚʥʦʡ ʪʨʝʚʦʞʥʦʩʪʠ ʚ ʦʙʱʝʡ ʚʳʙʦʨʢʝ ʩʥʠʟʠʣʩʷ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʝʨʝʰʝʣ ʠʟ ʢʘʪʝʛʦʨʠʠ çʚʳʩʦʢʘʷè ʚ ʢʘʪʝʛʦʨʠʶ 

çʫʤʝʨʝʥʥʘʷè ʪʨʝʚʦʞʥʦʩʪʴ, ʧʨʠʯʸʤ, ʜʣʷ ʶʥʦʰʝʡ ʠ ʜʣʷ ʜʝʚʫʰʝʢ ʜʘʥʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʩʥʠʟʠʣʩʷ ʚ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳʭ ʜʦʣʷʭ (ʧʨʠ ʨÒ0,05). ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʘʜʘʧʪʘʮʠʷ ʦʢʘʟʳʚʘʝʪ ʚʳʨʘʞʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʜʠʥʘʤʠʢʫ 

ʦʩʥʦʚʥʳʭ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʦʠʭ ʧʦʣʦʚ ʠ ʚ ʦʙʝʠʭ 

ʛʨʫʧʧʘʭ, ʥʦ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʪʝʥʜʝʥʮʠʠ ʩʥʠʞʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʣʫʯʰʫʶ ʫʩʧʝʚʘʝʤʦʩʪʴ ʚ ʚʫʟʝ ʙʦʣʝʝ 

ʚʳʨʘʞʝʥʳ. 
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ʊʘʙʣʠʮʘ 4 

ɼʠʥʘʤʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʳ (ʄ°m) ʚ ʪʝʯʝʥʠʝ 1 ʩʝʤʝʩʪʨʘ 
 

ʇʦʢʘʟʘʪʝʣʠ  

ʄʫʞʩʢʦʡ ʧʦʣ (n = 41) ɾʝʥʩʢʠʡ ʧʦʣ (n = 74) 

ʚ ʥʘʯʘʣʝ ʚ ʢʦʥʮʝ ʚ ʥʘʯʘʣʝ ʚ ʢʦʥʮʝ 

ʂʦʨʨʝʢ-

ʪʫʨʥʘʷ 
ʧʨʦʙʘ 

ʇʨʦʧʫʩʢʥʘʷ 
ʩʧʦʩʦʙʥʦʩʪʴ (ʙʠʪ ʚ ʩ) 

2,5 Ñ 0,1* 2,4Ñ0,1* 2,9Ñ 0,1* 2,8Ñ0,1* 

ʂʦʣʠʯʝʩʪʚʦ ʟʥʘʢʦʚ 293,8Ñ 18,7 284,6Ñ19,3 302,0 Ñ 18,5 300,4Ñ20,1 

ʂʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ 2,9Ñ 0,4 3,0Ñ0,4 2,1 Ñ 0,4 2,7Ñ0,6 

ʇʨʦʠʟʚʦʣʴʥʦʝ ʚʥʠʤʘʥʠʝ 15,3Ñ1,3 15,2Ñ1,4 16,0Ñ1,1 16,9Ñ1,5 

ʊʨʝʚʦʞ-
ʥʦʩʪʴ 

ʃʠʯʥʦʩʪʥʘʷ 38,4Ñ3,1 41,9Ñ3,6 41,2Ñ3,2 49,3Ñ3,7 

ʉʠʪʫʘʪʠʚʥʘʷ 49,4Ñ3,7 35,1Ñ2,9 48,5Ñ3,9 39,4Ñ3,1 

ʇʨʠʤʝʯʘʥʠʝ. *  ï ʨ Ò 0,05. 

 

ʇʝʨʝʭʦʜʳ ʦʙʫʯʝʥʠʷ ʩ ʦʯʥʦʡ ʬʦʨʤʳ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʫʶ ʠ 

ʦʙʨʘʪʥʦ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʩʝʤʝʩʪʨʘ 2020 ʛʦʜʘ ʧʦʤʠʤʦ ʩʦʩʪʦʷʥʠʷ 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʪʨʝʩʩʘ, ʝʱʝ ʦʙʫʩʣʦʚʠʣʠ ʠ ʩʥʠʞʝʥʠʝ 

ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʊʘʢ, ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʚ 

ʥʘʯʘʣʝ ʩʝʤʝʩʪʨʘ ʚ 2020 ʛʦʜʫ ï 2,70Ñ0,05, ʯʪʦ ʪʘʢʞʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʥʘʣʠʯʠʠ ʟʥʘʯʠʤʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ (ʧʨʠ ʨ Ò 

0,01), ʩʦʦʪʥʦʩʠʤʳʝ ʩ ʧʨʝʤʦʨʙʠʜʥʳʤ, ʠ ʢʦʪʦʨʦʝ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʢʦʥʮʝ 

ʩʝʤʝʩʪʨʘ, ʧʦʩʣʝ ʚʳʭʦʜʘ ʠʟ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ, ʧʨʠʯʝʤ, ʫ 

ʞʝʥʩʢʦʛʦ ʧʦʣʘ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʘʜʘʧʪʘʮʠʠ ʥʦʩʠʣʘ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʳʡ 

ʭʘʨʘʢʪʝʨ (ʨÒ0,01), ʯʝʤ ʫ ʤʫʞʩʢʦʛʦ ʧʦʣʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʚ ʢʦʥʪʨʦʣʴʥʦʡ 

ʛʨʫʧʧʝ, ʚ ʢʦʥʮʝ ʩʝʤʝʩʪʨʘ ʚ 2019 ʛʦʜʫ ʘʚʘʨʠʡʥʘʷ ʠ ʘʜʘʧʪʠʚʥʘʷ ʬʘʟʳ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʢ ʫʩʣʦʚʠʷʤ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ ʚ ʦʩʥʦʚʥʦʤ ʧʨʦʭʦʜʷʪ ʫ 

ʙʦʣʴʰʠʥʩʪʚʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʜʦʨʦʚʳʭ ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ; ʠ ʥʘʯʠʥʘʝʪʩʷ 3-

 ̫ʬʘʟʘ ʘʜʘʧʪʘʮʠʠ ï ʩʪʘʜʠʷ ʫʩʪʦʡʯʠʚʦʡ ʘʜʘʧʪʘʮʠʠ, ʠʣʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧʝ ʛʠʙʨʠʜʥʘʷ ʬʦʨʤʘ ʦʙʫʯʝʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʟʘʪʷʛʠʚʘʥʠʶ ʧʨʦʮʝʩʩʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʫ ʩʪʫʜʝʥʪʦʚ-

ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ, ʦʥʘ ʠ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʠʚʥʦʡ ʧʨʠʯʠʥʦʡ ʩʦʭʨʘʥʝʥʠʷ 

ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʠʩʪʝʤʘʭ ʦʨʛʘʥʠʟʤʘ, ʦʩʦʙʝʥʥʦ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʨʦʙʣʝʤʘ ʘʜʘʧʪʘʮʠʠ ʩʪʫʜʝʥʪʦʚ-ʧʝʨʚʦʢʫʨʩʥʠʢʦʚ ʢ 

ʫʩʣʦʚʠʷʤ ʚʫʟʘ ʥʝ ʥʦʚʘ, ʥʦ ʚ ʫʩʣʦʚʠʷʭ 2020-2021 ʫʯʝʙʥʦʛʦ ʛʦʜʘ ʚ 

ʫʩʣʦʚʠʷʭ ʛʠʙʨʠʜʥʦʡ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʦʥʘ ʩʪʘʣʘ ʦʩʦʙʦ ʘʢʪʫʘʣʴʥʦʡ, 

ʧʦʪʦʤʫ ʯʪʦ ʚʦʟʨʦʩʣʘ ʥʘʛʨʫʟʢʘ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ 
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ʫ ʩʪʫʜʝʥʪʦʚ, ʥʘʯʠʥʘʷ ʦʪ ʚʝʛʝʪʘʪʠʚʥʳʭ (ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ) 

ʠ ʜʦ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ 

ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʦʙʫʯʘʶʱʠʭʩʷ. 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʚ ɺʋɿʝ ʥʝ ʚʩʝʛʜʘ ʩʧʨʘʚʣʷʝʪʩʷ ʩ 

ʥʦʚʳʤʠ ʚʳʟʦʚʘʤʠ ʚʨʝʤʝʥʠ, ʧʦʵʪʦʤʫ ʝʱʝ ʥʘ ʧʝʨʚʦʤ ʢʫʨʩʝ ʚʘʞʥʦ 

ʦʙʝʩʧʝʯʠʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʠʩʪʝʤ 

ʦʨʛʘʥʠʟʤʘ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʜʦʣʛʦʚʨʝʤʝʥʥʫʶ ʘʜʘʧʪʘʮʠʶ ʚ ʪʝʯʝʥʠʝ 

ʚʩʝʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʝʛʦ ʟʜʦʨʦʚʴʝ, ʫʩʧʝʰʥʫʶ ʫʯʝʙʫ 

ʥʘ ʩʪʘʨʰʠʭ ʢʫʨʩʘʭ ʠ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʀʟʣʦʞʝʥʥʳʝ ʚ ʩʪʘʪʴʝ ʤʝʭʘʥʠʟʤʳ ʚʟʘʠʤʦʩʚʷʟʠ ʘʜʘʧʪʘʮʠʠ ʢ 
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ANALYSIS  OF PHYSIOLOGICAL  AND 

PSYCHOPHYSIOLOGICAL  ADAPTATION  OF STUDENTS  

IN THE CONTEXT  OF THE TRANSITION  OF UNIVERSITY  

EDUCATION  TO DISTANCE LEARNING  

 

Yu.A. Aleshina, O.N. Pavlova, Yu.V. Myakisheva, A.I.  Dudina 
Samara State Medical University, Samara 

 
The spread of COVID-2019 infection caused the emergence of new 

difficulties in the adaptation of first-year students to the conditions of higher 

education associated with distance learning. The aim of the article is to study 

the indicators of psycho-emotional sphere of students in the conditions of 

physiological and psychophysiological adaptation during the transition of 

higher education to the distance form. The participants of the study were 

first-year students of Samara State Medical University. The basic and 

computational methods describing the cardiovascular system and the 

students' adaptation abilities and their influence on the psycho-emotional 

sphere of the students were used to collect the article materials. New data on 

physiological and psychophysiological adaptation of first-year students were 

revealed. Transitions of learning from full -time to distance form and back 

during the first semester of 2020 caused a significant decrease in the capacity 

of the body in the process of physiological and psychophysiological 

adaptation of first-year students to the conditions of learning at university. 

This also caused a decrease in the indicators of mental performance, 

voluntary attention against a more pronounced psychoemotional stress 

associated with the transition of university education to distance form and 

back. The results cab be treated as the scientific basis for university teachers 

to develop measures to reduce the tension of adaptation in first-year students. 

Keywords: adaptation, first-year students, psychoemotional state, distance 

learning, tension of adaptation mechanisms, stress. 
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ʖ.ɻ. ʉʦʣʦʥʠʥ 
ʀʥʩʪʠʪʫʪ ʬʠʟʠʦʣʦʛʠʠ ʌʀʎ ʂʦʤʠ ʅʎ ʋʨʆ ʈɸʅ, ʉʳʢʪʳʚʢʘʨʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʇʠʪʠʨʠʤʘ ʉʦʨʦʢʠʥʘ, ʉʳʢʪʳʚʢʘʨ 

 
ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʢʨʘʪʢʦʛʦ ʦʙʟʦʨʘ ï ʧʦʢʘʟʘʪʴ ʧʨʘʢʪʠʯʝʩʢʫʶ ʧʦʣʝʟʥʦʩʪʴ 

ʬʠʟʠʦʣʦʛʠʠ ʢʘʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʥʘʫʢʠ ʜʣʷ 

ʯʝʣʦʚʝʢʘ ʪʨʫʜʘ, ʝʛʦ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʟʜʦʨʦʚʴʷ. ʇʝʨʝʯʠʩʣʝʥʳ 

ʥʘʫʯʥʳʝ ʨʘʙʦʪʳ ʠʟʚʝʩʪʥʳʭ ʫʯʝʥʳʭ, ʚʥʝʩʰʠʭ ʟʘʤʝʪʥʳʡ ʚʢʣʘʜ ʚ 

ʨʘʟʚʠʪʠʝ ʬʠʟʠʦʣʦʛʠʠ ʪʨʫʜʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ɺʧʝʨʚʳʝ ʧʨʠʚʦʜʠʪʩʷ 
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ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʫʪʦʤʣʝʥʠʷ. ʆʪʢʨʳʣ ʷʚʣʝʥʠʝ çʘʢʪʠʚʥʦʛʦ ʦʪʜʳʭʘè, 

ʥʘʟʚʘʥʥʦʝ ʚʧʦʩʣʝʜʩʪʚʠʠ çʬʝʥʦʤʝʥʦʤ ʉʝʯʝʥʦʚʘè. ɺʧʝʨʚʳʝ ʚ ʤʠʨʝ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʣ ʜʣʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʯʝʛʦ ʜʥʷ. ɺ ʝʛʦ ʪʨʫʜʘʭ 

çʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʜʣʠʥʳ ʨʘʙʦʯʝʛʦ ʜʥʷè 

(1894) ʠ çʆʯʝʨʢ ʨʘʙʦʯʠʭ ʜʚʠʞʝʥʠʡ ʯʝʣʦʚʝʢʘè (1901) ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʘʥʘʣʠʟʘ ʩʦʦʪʥʦʰʝʥʠʡ ʩʠʩʪʦʣʳ ʠ ʜʠʘʩʪʦʣʳ ʩʝʨʜʮʘ, ʥʝʫʪʦʤʣʷʶʱʝʛʦ 

ʨʝʞʠʤʘ ʯʝʨʝʜʦʚʘʥʠʷ ʨʘʙʦʪʳ ʠ ʦʪʜʳʭʘ ʩʢʝʣʝʪʥʳʭ ʤʳʰʮ ʦʥ ʧʨʠʰʝʣ ʢ 

ʚʳʚʦʜʫ, ʯʪʦ ʯʝʣʦʚʝʢ ʜʦʣʞʝʥ ʪʨʫʜʠʪʴʩʷ ʥʝ ʙʦʣʝʝ 8 ʯʘʩʦʚ ʚ ʩʫʪʢʠ. ʊʘʢ 

ʨʘʙʦʯʠʡ ʢʣʘʩʩ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, ʙʦʨʦʚʰʠʡʩʷ ʟʘ ʩʦʢʨʘʱʝʥʠʝ 

ʨʘʙʦʯʝʛʦ ʜʥʷ ʩ 10-12, ʘ ʠʥʦʛʜʘ ʠ ʙʦʣʝʝ ʯʘʩʦʚ, ʧʦʣʫʯʠʣ ʥʘʫʯʥʦ 

ʦʙʦʩʥʦʚʘʥʥʫʶ ʧʦʜʜʝʨʞʢʫ ʩʚʦʠʭ ʪʨʝʙʦʚʘʥʠʡ. 
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ʉʦʚʝʪʩʢʠʝ ʬʠʟʠʦʣʦʛʠ ʪʨʫʜʘ ï ʧʨʦʜʦʣʞʘʪʝʣʠ ʜʝʣʘ ʀ.ʄ.ʉʝʯʝʥʦʚʘ - 

ʧʨʦʜʝʣʘʣʠ ʙʦʣʴʰʫʶ ʨʘʙʦʪʫ ʧʦ ʠʟʫʯʝʥʠʶ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʫ 

ʯʝʣʦʚʝʢʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʪʨʫʜʘ. ɺ ʜʦʚʦʝʥʥʳʝ ʛʦʜʳ ʠʤʠ 

ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʪʦʠʤʦʩʪʠ 

ʪʨʫʜʦʚʳʭ ʦʧʝʨʘʮʠʡ ʚ ʨʘʟʥʳʭ ʧʨʦʬʝʩʩʠʷʭ (ʂʦʥʨʘʜʠ, ʉʣʦʥʠʤ, ʌʘʨʬʝʣʴ, 

1934 ʠ ʜʨʫʛʠʝ). ɺʦʧʨʦʩʘʤ ʬʠʟʠʦʣʦʛʠʠ ʪʨʫʜʘ ʫʜʝʣʷʣʠ ʦʛʨʦʤʥʦʝ 

ʚʥʠʤʘʥʠʝ ʠ ʪʘʢʠʝ ʚʳʜʘʶʱʠʝʩʷ ʫʯʸʥʳʝ ʢʘʢ ʅ.ɽ. ɺʚʝʜʝʥʩʢʠʡ, ɸ.ɸ. 

ʋʭʪʦʤʩʢʠʡ, ɺ.ɺ. ɽʬʠʤʦʚ, ʄ.ɽ. ʄʘʨʰʘʢ ʠ ʜʨʫʛʠʝ. 

ʆʩʦʙʝʥʥʦ ʙʦʣʴʰʦʝ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʠʣʘ ʬʠʟʠʦʣʦʛʠʷ ʪʨʫʜʘ ʚ 

ʥʘʰʝʡ ʩʪʨʘʥʝ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 20-ʛʦ ʚʝʢʘ: ʉ.ɸ. ʂʦʩʠʣʦʚ, 1965; ʄ.ʀ. 

ɺʠʥʦʛʨʘʜʦʚ, 1966; ɿ.ʄ. ɿʦʣʠʥʘ, 1967; ɺ.ɺ.ʈʦʟʝʥʙʣʘʪ, 1975; 

ʀ.ʉ.ʂʘʥʜʨʦʨ, ɼ.ʄ.ɼʝʤʠʥʘ, 1978; ɸ.ʀ.ʂʠʢʦʣʦʚ, 1978; ɸ.ʆ. 

ʅʘʚʘʢʘʪʠʢʷʥ, 1980; ɺ.ʀ. ʄʝʜʚʝʜʝʚ, 1981; ɸ.ʃ. ʈʝʰʝʪʶʢ, 1981; ʂ.ʄ. 

ʉʤʠʨʥʦʚ, 1984 ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʢʨʫʧʥʳʝ ʫʯʝʥʳʝ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ.  

ʇʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʬʠʟʠʦʣʦʛʠʠ ʪʨʫʜʘ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʪʝʣʝʤʝʪʨʠʯʝʩʢʠʭ, ʧʦʟʚʦʣʠʣʦ ʬʠʟʠʦʣʦʛʘʤ ʧʦʣʫʯʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʦʨʛʘʥʠʟʤʘ ʨʘʙʦʪʘʶʱʝʛʦ ʯʝʣʦʚʝʢʘ ʚ ʧʨʦʮʝʩʩʝ 

ʚʳʧʦʣʥʝʥʠʷ ʪʨʫʜʦʚʳʭ ʦʧʝʨʘʮʠʡ (ʌʫʥʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʚ ʧʨʦʮʝʩʩʝ ʪʨʫʜʘ, 

1975). ɺʳʰʣʠ ʚʘʞʥʝʡʰʠʝ ʥʘʫʯʥʳʝ ʪʨʫʜʳ: ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʬʠʟʠʦʣʦʛʠʠ 

ʪʨʫʜʘ (1983), ʢʦʣʣʝʢʪʠʚʥʳʝ ʤʦʥʦʛʨʘʬʠʠ (ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ 

ʨʘʟʨʘʙʦʪʢʠ ʨʝʞʠʤʦʚ ʪʨʫʜʘ ʠ ʦʪʜʳʭʘ, 1984; ʌʠʟʠʦʣʦʛʠʯʝʩʢʦʝ 

ʥʦʨʤʠʨʦʚʘʥʠʝ ʚ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 1988) ʠ ʤʥʦʛʦ ʩʪʘʪʝʡ ʚ 

ʨʘʟʣʠʯʥʳʭ ʞʫʨʥʘʣʘʭ.    

ʌʠʟʠʦʣʦʛʘʤʠ ʪʨʫʜʘ, ʨʘʙʦʪʘʶʱʠʤʠ ʚ ʨʷʜʝ ʠʥʩʪʠʪʫʪʦʚ ʛʠʛʠʝʥʳ ʠ 

ʦʭʨʘʥʳ ʪʨʫʜʘ, ʧʨʦʚʝʜʝʥʘ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ 

ʧʘʩʧʦʨʪʠʟʘʮʠʷ ʪʨʫʜʘ ʩʦʪʝʥ ʧʨʦʬʝʩʩʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʨʝʜʣʦʞʝʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʨʘʙʦʪ 

ʠ ʚʠʜʦʚ ʪʨʫʜʘ. ʈʘʟʨʘʙʦʪʘʥʦ ʙʦʣʝʝ 600 ʨʘʮʠʦʥʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʪʨʫʜʘ ʠ 

ʦʪʜʳʭʘ. ʇʦʜʛʦʪʦʚʣʝʥʳ ʄʝʞʦʪʨʘʩʣʝʚʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ 

ʨʘʮʠʦʥʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʪʨʫʜʘ ʠ ʦʪʜʳʭʘ (1975). ʋʩʪʘʥʦʚʣʝʥʳ ʩʚʷʟʠ 

ʤʝʞʜʫ ʪʨʫʜʦʚʦʡ ʥʘʛʨʫʟʢʦʡ, ʥʘʧʨʷʞʝʥʠʝʤ, ʧʝʨʝʥʘʧʨʷʞʝʥʠʝʤ ʦʨʛʘʥʠʟʤʘ 

ʠ ʨʘʟʚʠʪʠʝʤ ʨʷʜʘ ʧʘʪʦʣʦʛʠʡ (ʉʦʣʦʥʠʥ, 1991). ʇʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʘʥʳ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ 

ʪʨʫʜʦʚʦʡ ʥʘʛʨʫʟʢʠ, ʥʦʨʤʠʨʦʚʘʥʠʶ ʪʨʫʜʘ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ 

ʬʠʟʠʦʣʦʛʠʠ, ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʠ ʫʣʫʯʰʝʥʠʶ ʫʩʣʦʚʠʡ 

ʪʨʫʜʘ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʧʝʨʝʫʪʦʤʣʝʥʠʷ ʠ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ, ʧʦʚʳʰʝʥʠʶ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʨʫʜʷʱʠʭʩʷ, ʩʥʠʞʝʥʠʶ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʢʘʢ ʦʙʱʝʡ, 

ʪʘʢ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ. 

ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʉʉʉʈ ʙʳʣ ʫʪʚʝʨʞʜʝʥ ʨʷʜ 

ʚʘʞʥʳʭ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʦʟʜʦʨʦʚʣʝʥʠʶ ʪʨʫʜʷʱʠʭʩʷ 

ʄʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʢʘʩʘʶʱʠʭʩʷ: ʩʥʠʞʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʥʦʪʦʥʥʦʩʪʠ ʧʨʠ ʧʦʪʦʯʥʦ-ʢʦʥʚʝʡʝʨʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ 

(1980), ʨʘʮʠʦʥʘʣʴʥʳʭ ʨʝʞʠʤʦʚ ʪʨʫʜʘ ʠ ʦʪʜʳʭʘ ʦʧʝʨʘʪʦʨʦʚ ʭʠʤʠʯʝʩʢʦʡ 
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ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ (1980), ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʥʦʨʤ ʥʘʧʨʷʞʝʥʠʷ 

ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʬʠʟʠʯʝʩʢʦʤ ʪʨʫʜʝ (1980), ʙʦʨʴʙʳ ʩ ʤʦʥʦʪʦʥʠʝʡ ʚ 

ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (1980), ʨʘʮʠʦʥʘʣʴʥʳʭ ʨʝʞʠʤʦʚ 

ʪʨʫʜʘ ʠ ʦʪʜʳʭʘ ʦʧʝʨʘʪʦʨʦʚ ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ (1982), 

ʵʨʛʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʨʘʙʦʯʠʭ ʤʝʩʪ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʩʠʜʷ ʠ 

ʩʪʦʷ (1985), ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʟʨʠʪʝʣʴʥʦʡ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ (1985), ʨʝʞʠʤʦʚ ʪʨʫʜʘ ʠ ʦʪʜʳʭʘ ʧʨʠ ʚʘʭʪʦʚʦʤ ʠ 

ʵʢʩʧʝʜʠʮʠʦʥʥʦ-ʚʘʭʪʦʚʳʭ ʤʝʪʦʜʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ ʚ ʫʩʣʦʚʠʷʭ 

ʉʝʚʝʨʘ (1988). 

ʆʜʠʥ ʠʟ ʜʦʢʫʤʝʥʪʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʘʚʪʦʨʦʤ ʥʘʩʪʦʷʱʝʛʦ 

ʩʦʦʙʱʝʥʠʷ, ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʥʦʨʤʳ ʥʘʧʨʷʞʝʥʠʷ 

ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʬʠʟʠʯʝʩʢʦʤ ʪʨʫʜʝè, ʫʪʚʝʨʞʜʝʥ ʄʠʥʟʜʨʘʚʦʤ ʉʉʉʈ 

(1980) ʠ ʷʚʣʷʝʪʩʷ ʜʝʡʩʪʚʫʶʱʠʤ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ 

ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ ʜʦ ʩʠʭ ʧʦʨ. ɽʛʦ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʥʝʦʜʥʦʢʨʘʪʥʦ 

ʚʢʣʶʯʘʣʠʩʴ ʚ ʫʯʝʙʥʠʢʠ ʠ ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ ʜʣʷ ʩʪʫʜʝʥʪʦʚ, ʨʫʢʦʚʦʜʩʪʚʘ 

ʜʣʷ ʚʨʘʯʝʡ, ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʬʠʟʠʦʣʦʛʠʠ. ʄʠʥʟʜʨʘʚ ʉʉʉʈ ʧʨʠ ʠʟʜʘʥʠʠ 

ʜʦʢʫʤʝʥʪʘ çɻʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʩʣʦʚʠʷʤ ʪʨʫʜʘ ʞʝʥʱʠʥè 

(1996) ʚʥʝʩ ʚ ʥʝʛʦ ʠʟ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʚ ʚʠʜʝ 

ʧʨʠʣʦʞʝʥʠʷ ʪʘʙʣʠʮʫ çʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ ʬʠʟʠʯʝʩʢʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʧʨʠ ʪʨʫʜʝè.  

ʇʦʩʣʝ ʨʘʩʧʘʜʘ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʠ ʨʝʚʦʣʶʮʠʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʚ ʥʘʨʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ (ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʨʘʙʦʪʘʶʱʠʭ ʠ ʩʤʝʥʘ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʤʥʦʛʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ) ʤʘʩʰʪʘʙʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʙʦʪʘʶʱʝʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʣʠʩʴ. ʇʝʨʝʜ ʵʪʠʤ ʩʦʩʪʦʷʣʠʩʴ ʧʦʩʣʝʜʥʷʷ ʇʨʦʙʣʝʤʥʘʷ 

ʢʦʤʠʩʩʠʷ ʧʦ ʬʠʟʠʦʣʦʛʠʠ ʠ ʧʩʠʭʦʣʦʛʠʠ ʪʨʫʜʘ ʇʨʦʛʨʘʤʤʥʦʛʦ ʩʦʚʝʪʘ ɸʅ 

ʠ ɸʄʅ ʉʉʉʈ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɺ.ʀ. ʄʝʜʚʝʜʝʚʘ (ʠʶʥʴ 1999 ʛ., 

ʖʨʤʘʣʘ ʚ ʃʘʪʚʠʠ), ʧʦʩʣʝʜʥʷʷ IX ɺʩʝʩʦʶʟʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ 

ʬʠʟʠʦʣʦʛʠʠ ʪʨʫʜʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʖ.ɺ. ʄʦʡʢʠʥʘ (ʦʢʪʷʙʨʴ 1990 ʛ., 

ʉʚʝʨʜʣʦʚʩʢ) ʠ ʚʪʦʨʘʷ ʠ ʧʦʩʣʝʜʥʷʷ ɺʩʝʩʦʶʟʥʘʷ ʰʢʦʣʘ ʧʦ ʬʠʟʠʦʣʦʛʠʠ 

ʪʨʫʜʘ, ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ɼʦʥʝʮʢʠʤ ʠʥʩʪʠʪʫʪʦʤ ʛʠʛʠʝʥʳ ʪʨʫʜʘ ʠ 

ʧʨʦʬʟʘʙʦʣʝʚʘʥʠʡ (ʦʢʪʷʙʨʴ 1991 ʛ., ʧ. ʃʘʧʩʠ ʧʦʜ ʉʝʚʘʩʪʦʧʦʣʝʤ). 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʚ ʪʦ ʚʨʝʤʷ ʣʘʙʦʨʘʪʦʨʠʠ ʬʠʟʠʦʣʦʛʠʠ ʪʨʫʜʘ ʚ ʨʷʜʝ 

ʢʨʫʧʥʳʭ ʩʘʥʵʧʠʜʩʪʘʥʮʠʡ ʠ ʥʘ ʤʥʦʛʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʙʳʣʠ 

ʣʠʢʚʠʜʠʨʦʚʘʥʳ. 

ʅʦ ʪʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʦʪʜʝʣʴʥʳʭ ʅʀʀ (ʀʥʩʪʠʪʫʪ ʤʝʜʠʮʠʥʳ ʪʨʫʜʘ 

ɸʄʅ ʚ ʄʦʩʢʚʝ, ʀʥʩʪʠʪʫʪ ʬʠʟʠʦʣʦʛʠʠ ʉʆ ɸʄʅ ʚ ʅʦʚʦʩʠʙʠʨʩʢʝ ʠ 

ʀʥʩʪʠʪʫʪʳ ʛʠʛʠʝʥʳ ʪʨʫʜʘ ʠ ʧʨʦʬʟʘʙʦʣʝʚʘʥʠʡ ʚ ɽʢʘʪʝʨʠʥʙʫʨʛʝ ʠ ʚ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ) ʠ ʚ ʚʫʟʘʭ (ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʂʘʟʘʥʩʢʠʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠ ɺʦʝʥʥʦ-ʤʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷ) 

ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʬʠʟʠʦʣʦʛʠʠ ʪʨʫʜʘ ʧʨʦʜʦʣʞʠʣʠʩʴ. ɺʳʰʣʦ ʧʦʩʣʝʜʥʝʝ 

ʈʫʢʦʚʦʜʩʪʚʦ çʌʠʟʠʦʣʦʛʠʷ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè ʧʨʠ ʫʯʘʩʪʠʠ ʠ ʧʦʜ 

ʨʝʜʘʢʮʠʝʡ ɺ.ʀ.ʄʝʜʚʝʜʝʚʘ (1993). ʋʤʝʩʪʥʦ ʦʪʤʝʪʠʪʴ ʨʘʙʦʪʳ ʪʘʢʠʭ 



ɺʝʩʪʥʠʢ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ "ɹʠʦʣʦʛʠʷ ʠ ɻ ʢʦʣʦʛʠʷ". 2024. ̄  1 (73) 

 

- 39 - 

ʚʠʜʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʬʠʟʠʦʣʦʛʠʠ ʪʨʫʜʘ ʢʘʢ ʖ.ɺ. ʄʦʡʢʠʥ ʚ ʄʦʩʢʚʝ 

(1994), ʅ.ʍ. ɸʤʠʨʦʚ ʠ ʃ.ʄ. ʌʘʪʭʫʪʜʠʥʦʚʘ ʚ ʂʘʟʘʥʠ (1997, 2000), ʉ.ɻ. 

ʂʨʠʚʦʱʝʢʦʚ ʚ ʅʦʚʦʩʠʙʠʨʩʢʝ (2000), ɸ.ʗ. ʈʳʞʦʚ ʚ ʊʚʝʨʠ (1999, 2004), 

ɻ.ɸ. ʉʦʨʦʢʠʥ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ (2008), ʉ.ʃ. ʋʩʪʴʷʥʮʝʚ ʚ 

ɽʢʘʪʝʨʠʥʙʫʨʛʝ (2008), ɺ.ɺ. ʄʘʪʶʭʠʥ ʚ ʄʦʩʢʚʝ (2009), ʖ.ɻ. ʉʦʣʦʥʠʥ ʚ 

ʉʳʢʪʳʚʢʘʨʝ (2017) ʠ ʜʨ. ʎʝʥʪʨʦʤ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʦʩʪʘʣʩʷ ʀʥʩʪʠʪʫʪ ʤʝʜʠʮʠʥʳ ʪʨʫʜʘ ʈɸʅ ʚ ʄʦʩʢʚʝ ʚʦ ʛʣʘʚʝ ʩ ʀ.ɺ. 

ɹʫʭʪʠʷʨʦʚʳʤ (2014). 

ɿʘʩʣʫʛʦʡ ʬʠʟʠʦʣʦʛʦʚ ʪʨʫʜʘ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʦʨʛʘʥʠʟʤʘ ʧʦʜʨʦʩʪʢʦʚ, ʞʝʥʱʠʥ ʠ ʣʠʮ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ (ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʝʥʩʠʦʥʥʦʛʦ) ʠ ʫʯʝʪ ʵʪʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʠ ʦʮʝʥʢʝ ʪʷʞʝʩʪʠ ʠ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʪʨʫʜʘ ʠ ʧʨʠ ʥʦʨʤʠʨʦʚʘʥʠʠ ʬʠʟʠʯʝʩʢʠʭ ʠ ʪʨʫʜʦʚʳʭ 

ʥʘʛʨʫʟʦʢ. ɼʘʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʘʢʠʭ ʥʦʚʳʭ ʬʦʨʤ 

ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʢ ʤʦʥʦʪʦʥʥʳʡ ʪʨʫʜ ʥʘ ʢʦʥʚʝʡʝʨʘʭ, 

ʦʧʝʨʘʪʦʨʩʢʠʡ ʪʨʫʜ, ʥʘʧʨʷʞʝʥʥʳʝ ʛʨʘʬʠʢʠ ʨʘʙʦʪʳ (ʨʦʪʘʮʠʷ ʩʤʝʥ ʠʣʠ 

ʫʜʣʠʥʝʥʥʳʝ ʩʤʝʥʳ), ʚʘʭʪʦʚʳʡ ʪʨʫʜ, ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʚʠʜʳ ʪʨʫʜʘ 

(ʣʝʪʯʠʢʠ, ʢʦʩʤʦʥʘʚʪʳ, ʚʦʜʦʣʘʟʳ, ʘʢʚʘʥʘʚʪʳ ʠ ʜʨ.) ʠ, ʥʘʢʦʥʝʮ, ʩʘʤʦʛʦ 

ʤʘʩʩʦʚʦʛʦ ʚʠʜʘ ʪʨʫʜʘ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ - ʨʘʙʦʪʳ ʩ ʚʠʜʝʦʜʠʩʧʣʝʡʥʳʤ 

ʪʝʨʤʠʥʘʣʦʤ (ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ). 

ʌʠʟʠʦʣʦʛʠ ʪʘʢʞʝ ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʦʨʤʘʪʠʚʥʳʭ ʠ 

ʠʥʳʭ ʦʬʠʮʠʘʣʴʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʚʥʝʜʨʝʥʠʝ ʢʦʪʦʨʳʭ ʚ ʧʨʘʢʪʠʢʫ 

ʦʙʝʩʧʝʯʠʣʦ ʩʦʭʨʘʥʝʥʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ ʥʘ ʜʦʣʞʥʦʤ ʫʨʦʚʥʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʟʜʦʨʦʚʴʷ ʠ ʪʨʫʜʦʚʦʛʦ 

ʜʦʣʛʦʣʝʪʠʷ.    

ʈʷʜ ʨʘʟʨʘʙʦʪʦʢ ʬʠʟʠʦʣʦʛʦʚ ʪʨʫʜʘ ʙʳʣ ʫʪʚʝʨʞʜʝʥ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ. ʊʘʢ çʅʦʨʤʳ ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʭ 

ʥʘʛʨʫʟʦʢ ʜʣʷ ʞʝʥʱʠʥ ʧʨʠ ʧʦʜʲʝʤʝ ʠ ʧʝʨʝʤʝʱʝʥʠʠ ʪʷʞʝʩʪʝʡ ʚʨʫʯʥʫʶè 

(1993), ʫʪʚʝʨʞʜʝʥʥʳʝ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʚ 1993 ʛʦʜʫ, ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʬʠʟʠʦʣʦʛʘʤʠ ʀʥʩʪʠʪʫʪʘ 

ʤʝʜʠʮʠʥʳ ʪʨʫʜʘ ʈɸʄʅ ʠ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʕʪʠ ʥʦʨʤʳ 

ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʩ ʫʯʝʪʦʤ ʨʝʘʢʮʠʡ ʥʝʨʚʥʦ-ʤʳʰʝʯʥʦʡ, ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʠ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤ, ʢʦʣʝʙʘʥʠʡ ʚʥʫʪʨʠʙʨʶʰʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʧʨʠ ʧʦʜʲʝʤʝ ʠ ʧʝʨʝʥʦʩʢʝ ʨʘʟʥʳʭ ʛʨʫʟʦʚ. ʅʘʧʦʤʥʠʤ, ʯʪʦ 

ʢʦʛʜʘ-ʪʦ ʚ ʉʉʉʈ ʞʝʥʱʠʥʘʤ ʧʦʟʚʦʣʷʣʦʩʴ ʧʦʜʥʠʤʘʪʴ ʛʨʫʟʳ ʜʦ 20 ʢʛ, 

ʧʦʪʦʤ ʙʳʣʘ ʥʦʨʤʘ ï 15 ʢʛ, ʠ, ʥʘʢʦʥʝʮ, ʩ 1993 ʛʦʜʘ ʜʦʧʫʩʪʠʤʳʤ 

ʧʨʝʜʝʣʦʤ ʩʪʘʣʠ 10 ʢʛ.   ɸʥʘʣʦʛʠʯʥʳʡ ʜʦʢʫʤʝʥʪ ʜʣʷ ʣʠʮ ʤʦʣʦʞʝ 18 ʣʝʪ 

ʙʳʣ ʧʨʠʥʷʪ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʄʠʥʪʨʫʜʘ ʈʦʩʩʠʠ ʚ 1999 ʛʦʜʫ (1999). 

ɼʦʢʫʤʝʥʪ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʬʠʟʠʦʣʦʛʘʤʠ ʀʥʩʪʠʪʫʪʘ ʛʠʛʠʝʥʳ ʜʝʪʝʡ ʠ 

ʧʦʜʨʦʩʪʢʦʚ ʄʠʥʟʜʨʘʚʘ ʉʉʉʈ ʠ ʜʨʫʛʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ 

ʢʦʤʧʣʝʢʩʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʆʮʝʥʢʘ ʪʷʞʝʩʪʠ ʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʪʨʫʜʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʚʩʝʛʜʘ 

ʙʳʣʘ ʦʜʥʦʡ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ ʟʘʜʘʯ ʬʠʟʠʦʣʦʛʦʚ ʪʨʫʜʘ ʥʘʰʝʡ ʩʪʨʘʥʳ. ʕʪʘ 

ʦʮʝʥʢʘ ʩʪʘʣʘ ʦʙʷʟʘʪʝʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʠ ʘʪʪʝʩʪʘʮʠʠ ʨʘʙʦʯʠʭ ʤʝʩʪ 
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ʧʦ ʫʩʣʦʚʠʷʤ ʪʨʫʜʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʦʩʪʘʥʦʚʣʝʥʠʝʤ ʄʠʥʪʨʫʜʘ ʈʌ 

(1997). ʂʦʣʣʝʢʪʠʚʳ ʨʷʜʘ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʩʪʨʘʥʳ ʧʨʦʚʝʣʠ 

ʙʦʣʴʰʫʶ ʨʘʙʦʪʫ ʧʦ ʫʪʦʯʥʝʥʠʶ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʪʨʫʜʦʚʦʡ ʥʘʛʨʫʟʢʠ, ʥʘʭʦʞʜʝʥʠʶ 

ʢʦʨʨʝʣʷʮʠʡ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʥʘʛʨʫʟʢʠ ʠ ʥʘʧʨʷʞʝʥʠʷ ʦʨʛʘʥʠʟʤʘ ʠ ʩ 

ʫʯʝʪʦʤ ʩʫʱʝʩʪʚʫʶʱʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʥʘʰʠʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʢʘʩʘʶʱʠʭʩʷ 

ʬʠʟʠʯʝʩʢʦʛʦ ʪʨʫʜʘ, ʨʘʟʨʘʙʦʪʘʣʠ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʧʦ 

ʧʦʢʘʟʘʪʝʣʷʤ ʪʷʞʝʩʪʠ ʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ (ʜʦʢʫʤʝʥʪ 

ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ çʈʫʢʦʚʦʜʩʪʚʦ ʈ 2.2.2006-05è (2005). ʆʯʝʥʴ ʚʘʞʥʦ, 

ʯʪʦ ʚ ʥʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʧʘʨʘʤʝʪʨʳ ʚʥʝʰʥʝʡ 

ʥʘʛʨʫʟʢʠ, ʥʝ ʪʨʝʙʫʶʱʠʝ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʫʯʘʩʪʠʷ ʬʠʟʠʦʣʦʛʘ ʚ ʵʪʦʤ 

ʧʨʦʮʝʩʩʝ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʢʘʤʝʨʘʭ ʀʥʩʪʠʪʫʪʦʤ ʤʝʜʠʮʠʥʳ ʪʨʫʜʘ ʈɸʄʅ ʩʦʚʤʝʩʪʥʦ 

ʩ ʜʨʫʛʠʤʠ ʠʥʩʪʠʪʫʪʘʤʠ ʛʠʛʠʝʥʳ ʨʘʟʨʘʙʦʪʘʥ ʚʘʞʥʝʡʰʠʡ ʜʦʢʫʤʝʥʪ 

ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ çɻʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʠʢʨʦʢʣʠʤʘʪʫ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡè (1996). ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ 

ʜʦʢʫʤʝʥʪʦʤ ʧʦ ʵʥʝʨʛʦʪʨʘʪʘʤ ʚ ʚʘʪʪʘʭ ʚʳʜʝʣʷʶʪ ʣʸʛʢʠʝ, ʩʨʝʜʥʝʡ 

ʪʷʞʝʩʪʠ ʠ ʪʷʞʸʣʳʝ ʬʠʟʠʯʝʩʢʠʝ ʨʘʙʦʪʳ. 

ʌʠʟʠʦʣʦʛʠ ʠʥʩʪʠʪʫʪʦʚ ʦʭʨʘʥʳ ʪʨʫʜʘ ɺʎʉʇʉ ʫʯʘʩʪʚʦʚʘʣʠ ʚ 

ʦʙʦʩʥʦʚʘʥʠʠ ʥʦʨʤ ʦʩʚʝʱʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʠʤʝʶʪʩʷ ʩʪʨʦʠʪʝʣʴʥʳʝ 

ʥʦʨʤʳ ʠ ʧʨʘʚʠʣʘ (ʉʅʠʇ 23-05-95) ʧʦʜ ʥʘʟʚʘʥʠʝʤ çɽʩʪʝʩʪʚʝʥʥʦʝ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʦʩʚʝʱʝʥʠʝè ʦʪ 1995 ʛʦʜʘ, ʫʪʚʝʨʞʜʝʥʥʳʝ ɻʦʩʩʪʨʦʝʤ ʈʌ 

(1995). ʕʪʠʤ ʜʦʢʫʤʝʥʪʦʤ ʫʩʪʘʥʦʚʣʝʥʳ ʤʠʥʠʤʘʣʴʥʳʝ ʥʦʨʤʳ ʦʩʚʝʱʝʥʠʷ 

ʥʘ ʙʘʟʝ ʠʟʫʯʝʥʠʷ ʟʨʠʪʝʣʴʥʳʭ ʬʫʥʢʮʠʡ: ʚʠʜʠʤʦʩʪʴ, ʦʩʪʨʦʪʘ ʟʨʝʥʠʷ, 

ʩʢʦʨʦʩʪʴ ʟʨʠʪʝʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʷʩʥʦʛʦ ʚʠʜʝʥʠʷ, 

ʢʦʥʪʨʘʩʪʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʮʚʝʪʦʦʱʫʱʝʥʠʷ, ʣʘʪʝʥʪʥʳʡ ʧʝʨʠʦʜ 

ʟʨʠʪʝʣʴʥʦ-ʤʦʪʦʨʥʳʭ ʨʝʘʢʮʠʡ, ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʟʨʠʪʝʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘʪʦʨʘ.  

ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʄʋʂ 4.3.1896-04 çʆʮʝʥʢʘ 

ʪʝʧʣʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʣʦʚʝʢʘ ʩ ʮʝʣʴʶ ʦʙʦʩʥʦʚʘʥʠʷ ʛʠʛʠʝʥʠʯʝʩʢʠʭ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʤʠʢʨʦʢʣʠʤʘʪʫ ʨʘʙʦʯʠʭ ʤʝʩʪ ʠ ʤʝʨʘʤ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʦʭʣʘʞʜʝʥʠʷ ʠ ʧʝʨʝʛʨʝʚʘʥʠʷè (2004) ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 

ʀʥʩʪʠʪʫʪʘ ʤʝʜʠʮʠʥʳ ʪʨʫʜʘ ʈɸʄʅ. 

ʈʷʜ ʜʦʢʫʤʝʥʪʦʚ ʙʳʣ ʫʪʚʝʨʞʜʝʥ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʦʤ ʠ ɻʣʘʚʥʳʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʩʘʥʠʪʘʨʥʳʤ ʚʨʘʯʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʕʪʦ 

ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʦʮʝʥʢʝ ʧʨʦʬʝʩcʠʦʥʘʣʴʥʦʛʦ ʨʠcʢʘ ʜʣʷ ʟʜʦʨʦʚʴʷ 

ʨʘʙʦʪʥʠʢʦʚ (2003), ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ: ʧʨʦʬʠʣʘʢʪʠʢʘ 

ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʩʧʠʥʳ ʫ 

ʨʘʙʦʪʥʠʢʦʚ ʬʠʟʠʯʝʩʢʦʛʦ ʪʨʫʜʘ (2006), ʨʝʞʠʤʳ ʪʨʫʜʘ ʠ ʦʪʜʳʭʘ 

ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʭʦʣʦʜʝ (2006), ʧʨʦʬʠʣʘʢʪʠʢʘ ʩʪʨʝʩʩʘ ʨʘʙʦʪʥʠʢʦʚ ʧʨʠ 
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ʨʘʟʣʠʯʥʳʭ ʚʠʜʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ (2007), ʦʮʝʥʢʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʥʘʜʝʞʥʦʩʪʠ ʚʦʜʠʪʝʣʝʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ (2014).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʞʝ ʦʯʝʥʴ ʢʨʘʪʢʘʷ ʦʙʟʦʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʬʠʟʠʦʣʦʛʠʷ ʥʝ ʪʦʣʴʢʦ ʜʘʝʪ ʯʝʣʦʚʝʯʝʩʪʚʫ ʥʦʚʳʝ ʟʥʘʥʠʷ 

ʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʥʦ ʠ ʧʦʤʦʛʘʝʪ 

ʧʨʦʝʢʪʠʨʦʚʱʠʢʘʤ, ʵʨʛʦʥʦʤʠʩʪʘʤ, ʦʨʛʘʥʠʟʘʪʦʨʘʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʩʣʫʞʙʘʤ ʦʭʨʘʥʳ ʪʨʫʜʘ ʠ ʤʝʜʠʮʠʥʳ ʪʨʫʜʘ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʪʨʫʜ ʠ ʚʩʶ 

ʩʠʩʪʝʤʫ çʯʝʣʦʚʝʢ-ʤʘʰʠʥʘ-ʩʨʝʜʘè ʠ ʩʦʭʨʘʥʷʪʴ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʪʨʫʜʘ. 
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ʀ.ʀ. ʊʫʟʦʚʘ
1
, ɸ.ʅ. ʇʘʥʢʨʫʰʠʥʘ

1
, ʅ.ʆ. ɻʦʨʰʢʦʚʘ

2
 

1
ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʊʚʝʨʴ 

2
ʅʝʟʘʚʠʩʠʤʘʷ ʚʝʪʝʨʠʥʘʨʥʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʵʢʩʧʝʨʪʥʦʛʦ ʢʣʘʩʩʘ  

çVetLabTverè, ʊʚʝʨʴ 
 

ɺʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ 

ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠʷ ʢʨʦʚʠ ʩʦʙʘʢ, ʟʘʨʘʞʝʥʥʳʭ ʙʘʙʝʟʠʦʟʦʤ, ʠ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʣʘʙʦʨʘʪʦʨʥʦ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ, ʩ ʢʨʦʚʴʶ ʩʦʙʘʢ ʩ 

ʧʦʜʦʟʨʝʥʠʝʤ ʥʘ ʟʘʨʘʞʝʥʠʝ, ʥʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʠʨʦʧʣʘʟʤʦʟ ʧʦʜʪʚʝʨʞʜʝʥ 

ʥʝ ʙʳʣ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ 

ʩʨʝʜʠ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʦ ʟʘʨʘʞʝʥʠʠ ʧʠʨʦʧʣʘʟʤʦʟʦʤ (ʙʘʙʝʟʠʦʟʦʤ) 

ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ ʨʝʟʢʦʤʫ ʧʦʚʳʰʝʥʠʶ ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ ʠ ʤʦʯʝʚʦʡ 

ʢʠʩʣʦʪʳ, ʘ ʪʘʢʞʝ ʤʦʯʝʚʠʥʳ. ɽʩʣʠ ʠʟʚʝʩʪʝʥ ʧʦʣ ʠʩʩʣʝʜʫʝʤʦʡ ʩʦʙʘʢʠ, ʪʦ 

ʫ ʞʝʥʩʢʦʡ ʦʩʦʙʠ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʪʘʢʞʝ ʤʦʛʫʪ 

ʙʳʪʴ ʧʨʠʤʝʥʠʤʳ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ 

ʘʩʧʘʨʪʘʪʘʤʠʥʦʪʨʘʥʩʬʝʨʘʟʳ (ɸʩɸʊ), ʢʨʝʘʪʠʥʬʦʩʬʦʢʠʥʘʟʳ, ʢʦʣʠʯʝʩʪʚʦ 

ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʬʦʩʬʦʨʘ, ʢʘʣʠʷ ʠ ʢʘʣʴʮʠʷ; ʫ ʩʘʤʮʦʚ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʥʝ ʚʳʷʚʣʝʥʦ, ʥʦ ʢʦʩʚʝʥʥʦ ʤʦʞʥʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ 

ʧʦʢʘʟʘʪʝʣʠ ʩʦʜʝʨʞʘʥʠʷ ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʠʜʘʟʳ, ʩʳʚʦʨʦʪʦʯʥʦʡ ʣʠʧʘʟʳ, 

ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʠ ʘʣʴʬʘ ï ʘʤʠʣʘʟʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʘʙʝʟʠʦʟ, ʧʠʨʦʧʣʘʟʤʦʟ, ʧʦʣʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, Babesia 

canis, ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʩʳʚʦʨʦʪʢʘ ʢʨʦʚʠ, ʤʦʯʝʚʠʥʘ, ʤʦʯʝʚʘʷ 

ʢʠʩʣʦʪʘ, ɸʩɸʊ, ʦʙʱʠʡ ʙʠʣʠʨʫʙʠʥ. 

 

ɺʚʝʜʝʥʠʝ. ʇʠʨʦʧʣʘʟʤʦʟ (ʙʘʙʝʟʠʦʟ) ʩʦʙʘʢ ʭʦʪʷ ʠ ʷʚʣʷʝʪʩʷ 

ʧʨʠʨʦʜʥʦ-ʦʯʘʛʦʚʳʤ ʪʨʘʥʩʤʠʩʩʠʚʥʳʤ ʢʨʦʚʝʧʘʨʘʟʠʪʘʨʥʳʤ 

ʟʘʙʦʣʝʚʘʥʠʝʤ, ʚʳʟʳʚʘʝʤʳʤ ʧʨʦʩʪʝʡʰʠʤ ʧʘʨʘʟʠʪʦʤ Babesia canis, ʥʦ, 

ʫʞʝ ʥʘʯʠʥʘʷ ʩ 1990ʭ ʛʦʜʦʚ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʟʘʨʘʞʝʥʠʡ ʙʳʣʘ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʠʤʝʥʥʦ ʚ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʝ (ʍʨʠʩʪʠʘʥʦʚʩʢʠʡ, 2017; 

Kubiak et al., 2024). ɼʘʥʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʠʦʙʨʝʪʘʝʪ 

ʤʘʩʩʦʚʳʡ ʭʘʨʘʢʪʝʨ ʠ ʥʘʥʦʩʠʪ ʫʱʝʨʙ ʟʜʦʨʦʚʴʶ, ʚʧʣʦʪʴ ʜʦ ʧʦʨʘʞʝʥʠʡ 

ʧʝʯʝʥʠ, ʧʦʯʝʢ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ 

ʞʠʚʦʪʥʦʝ ʤʦʞʝʪ ʜʘʞʝ ʧʦʛʠʙʥʫʪʴ. ʅʦ ʪʘʢ ʢʘʢ ʠʩʢʦʨʝʥʠʪʴ ʧʦʣʥʦʩʪʴʶ 

ʧʠʨʦʧʣʘʟʤʦʟ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ, ʪʦ ʩʣʝʜʫʝʪ ʫʤʝʪʴ ʝʛʦ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦ ʣʝʯʠʪʴ 

ʟʘʨʘʞʝʥʥʳʭ ʩʦʙʘʢ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ 

É ʊʫʟʦʚʘ ʀ.ʀ., ʇʘʥʢʨʫʰʠʥʘ ɸ.ʅ., 
  ɻʦʨʰʢʦʚʘ ʅ.ʆ., 2024 
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ʜʠʘʛʥʦʩʪʠʢʠ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʦʚʳʰʝʥʠʝ 

ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʚʝʪʝʨʠʥʘʨʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʚʣʘʜʝʣʴʮʝʚ ʜʦʤʘʰʥʠʭ 

ʞʠʚʦʪʥʳʭ, ʟʘʨʘʞʝʥʥʦʩʪʴ ʩʦʙʘʢ ʙʘʙʝʟʠʦʟʦʤ ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʦʡ. ɼʦ ʩʠʭ 

ʧʦʨ ʩʧʦʨʥʳ ʥʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ 

ʧʘʪʦʛʝʥʝʟʘ ʟʘʙʦʣʝʚʘʥʠʷ (ʉʦʢʦʣʦʚ ʠ ʜʨ., 2017). ɺʩʝ ʵʪʦ ʧʦʢʘʟʳʚʘʝʪ 

ʚʘʞʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʝʨʚʠʯʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʧʠʨʦʧʣʘʟʤʦʟʘ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʣʝʯʝʥʠʷ. ʀʟʤʝʥʷʶʱʠʝʩʷ ʧʦʢʘʟʘʪʝʣʠ ʚ 

ʘʥʘʣʠʟʘʭ ʢʨʦʚʠ ʷʚʣʷʶʪʩʷ ʢʘʢ ʚʘʞʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ, ʪʘʢ 

ʠ ʩʚʦʝʦʙʨʘʟʥʳʤ ʦʪʨʘʞʝʥʠʝʤ ʪʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʩʦʩʪʦʷʥʠʷ 

ʦʨʛʘʥʠʟʤʘ (Vishwakarma et al., 2019). ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʩʧʦʩʦʙʝʥ ʦʪʨʘʟʠʪʴ ʩʦʩʪʦʷʥʠʝ ʢʨʦʚʝʥʦʩʥʦʡ ʩʠʩʪʝʤʳ, ʘ 

ʪʘʢʞʝ ʢʦʩʚʝʥʥʦ ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʡ ʩʠʩʪʝʤ (ʊʫʟʦʚʘ ʠ ʜʨ., 2023). ʀʟʫʯʘʷ 

ʣʠʪʝʨʘʪʫʨʫ, ʟʘʤʝʪʥʦ, ʯʪʦ ʥʝʪ ʝʜʠʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʢʘʢʠʝ ʠʤʝʥʥʦ 

ʧʦʢʘʟʘʪʝʣʠ ʩʠʣʴʥʦ ʠʟʤʝʥʷʶʪʩʷ ʧʨʠ ʙʘʙʝʟʠʦʟʝ, ʘ ʢʘʢʠʝ ʥʝʪ (ɾʫʢʦʚʘ, 

2019; ʅʦʚʠʢʦʚʘ ʠ ʜʨ., 2020; ɹʦʣʪʘʝʚ ʠ ʜʨ., 2020; ¥zdek et al., 2023). 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʩʦʙʘʢ ʩ ʫʯʝʪʦʤ ʧʦʣʦʚʳʝ 

ʨʘʟʣʠʯʠʡ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʘʟʠʪʦʚ ʚ ʤʘʟʢʝ.  

ʄʝʪʦʜʠʢʘ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ ʚʳʧʦʣʥʝʥʘ ʥʘ ʙʘʟʝ 

çʅʝʟʘʚʠʩʠʤʦʡ ʚʝʪʝʨʠʥʘʨʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʵʢʩʧʝʨʪʥʦʛʦ ʢʣʘʩʩʘ 

VetLabTverè (ʀʇ ɻʦʨʰʢʦʚʘ ʅ.ʆ.) ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʘ 

ʚʝʥʦʟʥʘʷ ʢʨʦʚʴ ʠ ʩʳʚʦʨʦʪʢʘ ʢʨʦʚʠ ʩʦʙʘʢ, ʧʦʩʪʫʧʘʚʰʠʭ ʦʪ ʨʘʟʥʳʭ 

ʚʝʪʝʨʠʥʘʨʥʳʭ ʢʣʠʥʠʢ. ʄʘʪʝʨʠʘʣʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʘʥʥʳʝ ʟʘ ʧʨʦʰʣʳʝ 

ʛʦʜʳ ʠʟ ʘʤʙʫʣʘʪʦʨʥʳʭ ʞʫʨʥʘʣʦʚ (2018 ï 2022 ʛʦʜʳ). ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʘʨʭʠʚʥʳʝ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢʨʦʚʠ ʙʦʣʴʥʳʭ ʠ ʟʜʦʨʦʚʳʭ ʞʠʚʦʪʥʳʭ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʚʝʩʝʥʥʝ ï ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ, ʪʘʢ ʢʘʢ ʨʘʥʝʝ ʙʳʣʘ ʚʳʷʚʣʝʥʘ 

ʩʝʟʦʥʥʦʩʪʴ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ (ʀʦʚʣʝʚʘ ʠ ʜʨ., 2020).  

ɹʳʣʘ ʚʟʷʪʘ ʚʳʙʦʨʢʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 185 ʦʩʦʙʝʡ, ʧʨʠ ʵʪʦʤ 91 ʠʟ ʥʠʭ 

ï ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʥʘ ʙʘʙʝʟʠʦʟ. ʇʨʠ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʪʘʢʞʝ ʥʝ ʫʯʠʪʳʚʘʣʠʩʴ ʤʠʢʩʪ ï ʠʥʬʝʢʮʠʠ. ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʜʘʥʥʦʛʦ 

ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʥʘʣʠʯʠʠ ʢʨʦʚʷʥʳʭ ʬʦʨʤ ʧʘʨʘʟʠʪʦʚ ʚ 

ʤʘʟʢʝ ʢʨʦʚʠ, ʦʢʨʘʰʝʥʥʦʛʦ ʧʦ ʈʦʤʘʥʦʚʩʢʦʤʫ ï ɻʠʤʟʝ. ɹʠʦʭʠʤʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʩʳʚʦʨʦʪʢʠ ʚʝʥʦʟʥʦʡ ʢʨʦʚʠ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ 

ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʘʪʦʨʝ ɸ - 15 BIOSYSTEMS (ʀʩʧʘʥʠʷ); 

ʩʳʚʦʨʦʪʢʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʘʩʴ ʚ ʣʘʙʦʨʘʪʦʨʥʦʡ 

ʮʝʥʪʨʠʬʫʛʝ LISTON C2204 Classic ʥʘ ʩʢʦʨʦʩʪʠ 3000 ʦʙʦʨʦʪʦʚ ʚ 

ʪʝʯʝʥʠʝ 10 ʤʠʥʫʪ. 

ʇʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʚʝʩʴ ʤʘʩʩʠʚ ʜʘʥʥʳʭ ʙʳʣ 

ʨʘʟʜʝʣʝʥ ʥʘ 2 ʛʨʫʧʧʳ: ʘʥʘʣʠʟʳ ʩʦʙʘʢ ʩ ʣʘʙʦʨʘʪʦʨʥʦ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ 

ʙʘʙʝʟʠʦʟʦʤ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʘʥʘʣʠʟʦʤ ʥʘ ʙʘʙʝʟʠʦʟ. ʂʘʞʜʦʤʫ ʠʟ ʵʪʠʭ 

ʘʥʘʣʠʟʦʚ ʙʳʣ ʧʨʠʩʚʦʝʥ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ, ʩ ʢʦʪʦʨʳʤ ʙʳʣʘ ʫʢʘʟʘʥʘ 

ʦʩʥʦʚʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ï ʧʦʣ ʠ ʚʦʟʨʘʩʪ ʩʦʙʘʢʠ, ʜʘʪʘ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ, 
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ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘ ʧʘʨʘʟʠʪʦʚ ï ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʘʟʠʪʦʚ ʥʘ 1 ʠʣʠ 100 ʧʦʣʝʡ ʟʨʝʥʠʷ. ɿʘʪʝʤ ʧʦʜ 

ʧʨʠʩʚʦʝʥʥʳʤ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʦʤ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʠʟ ʙʣʘʥʢʘ 

ʟʘʥʦʩʠʣʠʩʴ ʚ ʪʘʙʣʠʮʳ Excel. ʉʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 

ʨʘʩʩʯʠʪʳʚʘʣʦʩʴ ʥʘ ʦʩʥʦʚʝ ʚʩʪʨʦʝʥʥʦʡ ʬʦʨʤʫʣʳ ʚ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ 

ʉʊɸʅɼʆʊʂʃʆʅ ɺ. ʆʙʱʠʝ ʩʚʦʜʳ ʜʘʥʥʳʭ ʘʥʘʣʠʟʦʚ ʩʦʙʘʢ ʩ 

ʣʘʙʦʨʘʪʦʨʥʦ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ ʙʘʙʝʟʠʦʟʦʤ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʘʥʘʣʠʟʦʤ 

ʥʘ ʙʘʙʝʟʠʦʟ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʘʥʘʣʠʟʳ ʩʘʤʦʢ ʠ ʘʥʘʣʠʟʳ ʩʘʤʮʦʚ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʳ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʟʘʨʘʞʝʥʠʠ ʙʘʙʝʟʠʦʟʦʤ ʢʣʶʯʝʚʳʤ ʧʨʠʟʥʘʢʦʤ ʚ 

ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʢʨʦʚʠ ʤʦʞʝʪ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ 

ʤʦʯʝʚʠʥʳ (ʪʘʙʣ. 1). ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʝʦʙʣʘʜʘʥʠʝ ʢʘʪʘʙʦʣʠʪʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʟʘʨʘʞʝʥʥʦʛʦ ʞʠʚʦʪʥʦʛʦ ʠ ʥʘ ʚʦʟʤʦʞʥʫʶ 

ʧʦʯʝʯʥʫʶ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʪ.ʢ. ʧʨʠ ʚʥʫʪʨʠʩʦʩʫʜʠʩʪʦʤ ʛʝʤʦʣʠʟʝ ʚ 

ʢʨʦʚʦʪʦʢʝ ʤʦʛʫʪ ʦʩʪʘʚʘʪʴʩʷ ʵʣʝʤʝʥʪʳ ʵʨʠʪʨʦʮʠʪʘ, ʢʦʪʦʨʳʝ ʥʝ 

ʧʦʣʥʦʩʪʴʶ ʬʠʣʴʪʨʫʶʪʩʷ, ʠʟ-ʟʘ ʯʝʛʦ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʟʘʢʫʧʦʨʢʘ 

ʧʦʯʝʯʥʳʭ ʢʘʥʘʣʴʮʝʚ. ʅʘʛʨʫʟʢʘ ʥʘ ʧʝʯʝʥʴ ʧʨʠ ʵʪʦʤ ʚʦʟʨʘʩʪʘʝʪ ʠʟ-ʟʘ 

ʠʟʙʳʪʦʯʥʦʛʦ ʛʝʤʦʛʣʦʙʠʥʘ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ ʧʣʘʟʤʝ. ʏʘʩʪʠʯʥʳʡ 

ʨʝʩʠʥʪʝʟ ʛʝʤʦʛʣʦʙʠʥʘ ʠ ʠʟʙʳʪʦʯʥʳʡ ʝʛʦ ʨʘʩʧʘʜ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʚʳʰʝʥʠʶ ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ ʚ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʩʳʚʦʨʦʪʢʠ 

ʢʨʦʚʠ. ʅʘ ʚʦʟʤʦʞʥʫʶ ʧʘʪʦʣʦʛʠʶ ʛʝʧʘʪʦʮʠʪʦʚ ʫʢʘʟʳʚʘʝʪ ʘʥʦʤʘʣʴʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ɸʩɸʊʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʢʘʟʘʪʝʣʝʤ ɸʩɸʊʘ ʫ ʥʝ ʙʦʣʝʶʱʠʭ 

ʙʘʙʝʟʠʦʟʦʤ ʩʦʙʘʢ. ʇʨʠ ʵʪʦʤ ʧʦʢʘʟʘʪʝʣʠ ɸʣɸʊʘ ʚ ʦʙʝʠʭ ʛʨʫʧʧʘʭ ʚʳʰʝ ʚ 

2,3 ï 2,4 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʦʡ. ʊʘʢʞʝ ʚʠʜʥʦ, 

ʯʪʦ ʩʠʣʴʥʦʝ ʟʘʚʳʰʝʥ ʧʦʢʘʟʘʪʝʣʴ ʢʨʝʘʪʠʥʬʦʩʬʦʢʠʥʘʟʳ, ʯʪʦ ʤʦʞʝʪ 

ʫʢʘʟʳʚʘʪʴ ʥʘ ʧʘʪʦʣʦʛʠʠ ʤʠʦʮʠʪʦʚ ʠ ʥʝʜʦʩʪʘʪʦʢ ʵʥʝʨʛʠʠ ʚ ʤʳʰʝʯʥʳʭ 

ʚʦʣʦʢʥʘʭ. ʈʘʥʝʝ ʫʧʦʤʠʥʘʣʦʩʴ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʠ 

ʧʦʯʝʢ. ʅʘ ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʠ ʧʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʬʦʩʬʦʨʘ ʚ 

ʩʳʚʦʨʦʪʢʝ. ʉʥʠʞʘʝʪʩʷ ʧʦʯʝʯʥʘʷ ʵʢʩʢʨʝʮʠʷ, ʠ ʩʢʦʨʝʝ ʚʩʝʛʦ ʜʘʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʤʦʞʝʪ ʧʝʨʝʡʪʠ ʚ ʭʨʦʥʠʯʝʩʢʫʶ ʧʦʯʝʯʥʫʶ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ. 

ʂʨʦʤʝ ʪʦʛʦ, ʪʘʢʞʝ ʫ ʟʘʨʘʞʝʥʥʳʭ ʩʦʙʘʢ ʚʳʰʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ʥʘʭʦʜʠʪʩʷ ʧʦʢʘʟʘʪʝʣʴ ʩʦʜʝʨʞʘʥʠʷ ʤʦʯʝʚʦʡ 

ʢʠʩʣʦʪʳ. ʕʪʦ ʪʦʞʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʠʣʴʥʫʶ ʧʘʪʦʣʦʛʠʶ ʧʦʯʝʢ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʟʘʨʘʞʝʥʠʷ ʙʘʙʝʟʠʦʟʦʤ. 
ʇʨʠ ʢʦʨʨʝʣʷʮʠʠ ʩ ʧʦʣʦʚʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʠʜʥʦ, ʯʪʦ 

ʧʦʢʘʟʘʪʝʣʴ ɸʩɸʊʘ ʩʠʣʴʥʝʝ ʟʘʚʳʰʝʥ ʫ ʩʘʤʦʢ, ʟʥʘʯʠʪ ʧʨʠ ʟʘʨʘʞʝʥʠʠ 

ʙʘʙʝʟʠʦʟʦʤ ʛʝʧʘʪʦʮʠʪʳ ʩʢʦʨʝʝ ʧʦʜʚʝʨʞʝʥʳ ʧʘʪʦʣʦʛʠʠ ʫ ʵʪʦʛʦ ʧʦʣʘ. 

ʇʦʢʘʟʘʪʝʣʴ ʩʦʜʝʨʞʘʥʠʷ ʤʦʯʝʚʠʥʳ ʠ ʢʨʝʘʪʠʥʬʦʩʬʦʢʠʥʘʟʳ, ʘ ʪʘʢʞʝ 

ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʬʦʩʬʦʨʘ ʦʩʪʘʣʩʷ ʢʣʶʯʝʚʳʤ ʪʦʣʴʢʦ ʜʣʷ ʩʘʤʦʢ, ʫ 

ʩʘʤʮʦʚ ʦʥ ʥʝ ʷʚʣʷʝʪʩʷ ʩʧʝʮʠʬʠʯʝʩʢʠʤ. ʉʨʝʜʠ ʩʘʤʦʢ ʪʘʢʞʝ ʤʦʞʥʦ 

ʪʘʢʞʝ ʚʳʜʝʣʠʪʴ ʠʟʤʝʥʝʥʠʝ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʘʢ ʧʦʚʳʰʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʢʘʣʠʷ ʠ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʙʱʝʛʦ ʢʘʣʴʮʠʷ. 

ʕʣʝʢʪʨʦʣʠʪʥʳʡ ʜʠʩʙʘʣʘʥʩ ʤʦʞʝʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʠʟ-ʟʘ 
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ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʙʘʙʝʟʠʦʟʘ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʦʯʝʢ - 

ʚʳʚʝʜʝʥʠʝ ʢʘʣʠʷ ʩ ʤʦʯʦʡ ʟʘʪʨʫʜʥʷʝʪʩʷ. ɻʠʧʝʨʢʘʣʴʮʠʤʠʶ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʠʤʧʪʦʤ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ.  
ʊʘʙʣʠʮʘ 1 

ʇʦʢʘʟʘʪʝʣʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʫ ʟʜʦʨʦʚʳʭ ʠ 

ʟʘʨʘʞʝʥʥʳʭ ʙʘʙʝʟʠʦʟʦʤ ʩʦʙʘʢ 
ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ  

[ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ] 

(ʥʦʨʤʘ) 

ʆʪʨʠʮʘʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟ ʥʘ 

ʙʘʙʝʟʠʦʟ 

ʇʦʣʦʞʠʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟ ʥʘ ʙʘʙʝʟʠʦʟ 

ɻʣʶʢʦʟʘ ʩʳʚʦʨʦʪʢʠ [ʤʤʦʣʴ/ʣ] (3,5 - 6,5) 6,18 Ñ 2,83 5,97 Ñ 1,67 

ɸʩɸʊ [ɽ/ʣ] (8 ï 42) 77,91 Ñ 14,72 204,81 Ñ 52,77 

ɸʣɸʊ [ɽ/ʣ] (10 ï 58) 142,01 Ñ 20,53 136,22 Ñ 31,40 

ʑʝʣʦʯʥʘʷ ʬʦʩʬʘʪʘʟʘ [ɽ/ʣ] (10 ï 70) 486,82 Ñ 63,66 463,45 Ñ 60,83 

ɻʘʤʤʘ ï ɻʊʇ [ɽ/ʣ] (0 ï 8) 14,48 Ñ 4,35 16,29 Ñ 5,09 

ʆʙʱʠʡ ʙʝʣʦʢ [ʛ/ʣ] (55 ï 75) 68,66 Ñ 9,22 57,90 Ñ 9,49 

ɸʣʴʙʫʤʠʥ [ʛ/ʣ] (25 ï 39) 32,08 Ñ 4,20 27,69 Ñ 4,78 

ɻʣʦʙʫʣʠʥ [ʛ/ʣ] (27 ï 44) 37,99 Ñ 7,68 29,93 Ñ 6,11 

ɸ/ɻ ʢʦʵʬʬʠʮʠʝʥʪ (1,2 - 2,0) 0,89 Ñ 0,22 0,95 Ñ 0,18 

ʄʦʯʝʚʠʥʘ [ʤʤʦʣʴ/ʣ] (3,5 - 9,2) 8,84 Ñ 3,40 14,28 Ñ 3,05 

ʂʨʝʘʪʠʥʠʥ [ʤʢʤʦʣʴ/ʣ] (26 ï 128) 115,42 Ñ 14,15 116,64 Ñ 11,21 

ɸʟʦʪ ʤʦʯʝʚʠʥʘ/ʢʨʝʘʪʠʥʠʥ (5,0 - 35,0) 17,82 Ñ 7,70 31,15 Ñ 6,92 

ɹʠʣʠʨʫʙʠʥ ʦʙʱʠʡ [ʤʢʤʦʣʴ/ʣ] (2 - 13,5) 7,14 Ñ 1,09 26,25 Ñ 5,52 

ɹʠʣʠʨʫʙʠʥ ʧʨʷʤʦʡ [ʤʢʤʦʣʴ/ʣ] (0 - 5,5) 1,29 Ñ 0,22 4,58 Ñ 2,33 

ɹʠʣʠʨʫʙʠʥ ʥʝʧʨʷʤʦʡ [ʤʢʤʦʣʴ/ʣ] ( - ) 5,86 Ñ 1,33 21,67 Ñ 5,30 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʝ ʈʠʪʠʩʘ (1,1 - 1,3) 1,04 Ñ 0,33 2,00 Ñ 0,69 

ɸʣʴʬʘ ï ʘʤʠʣʘʟʘ [ɽ/ʣ] (300 ï 1500) 1119,43 Ñ 270,03 1451,07 Ñ 247,71 

ʂʨʝʘʪʠʥʬʦʩʬʦʢʠʥʘʟʘ [ɽ/ʣ] (32 ï 220) 280,05 Ñ 73,11 588,07 Ñ 121,44 

ʃʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʘ [ɽ/ʣ] (23 ï 220) 303,26 Ñ 64,73 590,39 Ñ 65,40 

ʌʦʩʬʦʨ ʥʝʦʨʛʘʥʠʯʝʩʢʠʡ [ʤʤʦʣʴ/ʣ] (1,1- 2,0) 1,87 Ñ 0,30 2,20 Ñ 0,87 

ʃʠʧʘʟʘ ʩʳʚʦʨʦʪʦʯʥʘʷ [ɽ/ʣ] (30 ï 250) 395,76 Ñ 70,53 487,10 Ñ 84,37 

ʍʦʣʝʩʪʝʨʠʥ [ʤʤʦʣʴ/ʣ] (3,8 - 7,0) 5,65 Ñ 2,19 6,88 Ñ 1,89 

ʂʘʣʴʮʠʡ ʦʙʱʠʡ [ʤʤʦʣʴ/ʣ] (2,3 - 3,3) 2,48 Ñ 0,31 2,36 Ñ 0,13 

ʆʙʱʘʷ ʦʩʤʦʣʷʨʥʦʩʪʴ [ʤʦʩʤ/ʣ] (290 ï 310) 306,78 Ñ 3,31 310,04 Ñ 0,01 

ʇʘʥʢʨʝʘʪ.ʘʣʴʬʘ- ʘʤʠʣʘʟʘ [ɽ/ʣ] (150 - 830) 716,17 Ñ 153,38 776,25 Ñ 108,53 

pH ʢʨʦʚʠ (7,31 - 7,42) 7,43 Ñ 0,04 7,40 Ñ 0,01 

ʄʦʯʝʚʘʷ ʢʠʩʣʦʪʘ [ʤʤʦʣʴ/ʣ] (0 ï 60) 48,71 Ñ 8,30 77,73 Ñ 7,52 

ʊʨʠʛʣʠʮʝʨʠʜʳ [ʤʤʦʣʴ/ʣ] (0,24 - 0,9) 1,03 Ñ 0,18 0,94 Ñ 0,24 

ʂʘʣʠʡ [ʤʤʦʣʴ/ʣ] (3,8 - 5,6) 4,43 Ñ 0,80 5,00 Ñ 1,48 

ʅʘʪʨʠʡ [ʤʤʦʣʴ/ʣ] (140 ï 154) 146,73 Ñ 2,69 145,78 Ñ 3,06 

ʉʦʦʪʥʦʰʝʥʠʝ Na/ʂ ( > 27,0) 34,29 Ñ 7,61 28,01 Ñ 0,01 

ʂʘʣʴʮʠʡ ʦʙʱʠʡ [ʤʤʦʣʴ/ʣ] (2,3 - 3,3) 2,48 Ñ 0,31 2,36 Ñ 0,13 

ʇʨʠʤʝʯʘʥʠʝ: ʟʥʘʯʝʥʠʝ ʤʝʥʴʰʝ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ï ʞʠʨʥʳʡ 

ʰʨʠʬʪ, ʟʥʘʯʝʥʠʝ ʚʳʰʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʥʦʨʤʳ ï ʢʫʨʩʠʚ. 

 

ʏʪʦ ʢʘʩʘʪʝʣʴʥʦ ʩʘʤʮʦʚ, ʪʦ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʘʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʠʜʘʟʘ, ʣʠʧʘʟʘ ʩʳʚʦʨʦʪʦʯʥʘʷ, 

ʩʦʜʝʨʞʘʥʠʝ ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʠ ʘʣʴʬʘ ï ʘʤʠʣʘʟʳ. ʆʥʠ ʥʝ ʷʚʣʷʶʪʩʷ 

ʧʨʷʤʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʢʘʢʠʭ-ʪʦ ʥʘʨʫʰʝʥʠʡ, ʥʦ ʢʦʩʚʝʥʥʦ 
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ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʦʟʤʦʞʥʳʭ ʧʘʪʦʣʦʛʠʷʭ ʧʦʯʝʢ ʠ ʧʝʯʝʥʠ, ʘ ʪʘʢʞʝ 

ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ. 
ʊʘʙʣʠʮʘ 2 

ʇʨʦʮʝʥʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʨʦʚʠ ʩʦʙʘʢ ʩ 

ʧʦʜʪʚʝʨʞʜʸʥʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʙʘʙʝʟʠʦʟʘ ʦʪ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝʟʘʨʘʞʸʥʥʳʭ ʩʦʙʘʢ 

ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ + , ++ *  +++ , ++++ 

ɻʣʶʢʦʟʘ ʩʳʚʦʨʦʪʢʠ  0% 0% 

ɸʩɸʊ  + 78,19 % +350,39 % 

ɸʣɸʊ  - 5,84 % - 0,18 % 

ʑʝʣʦʯʥʘʷ ʬʦʩʬʘʪʘʟʘ  - 6,54 % - 1,15 % 

ɻʘʤʤʘ ï ɻʊʇ  - 8,63%  + 49,93% 

ʆʙʱʠʡ ʙʝʣʦʢ 0% 0% 

ɸʣʴʙʫʤʠʥ  0% 0% 

ɻʣʦʙʫʣʠʥ  0% 0% 

ɸ/ɻ ʢʦʵʬʬʠʮʠʝʥʪ  +12,22 % - 6,62 % 

ʄʦʯʝʚʠʥʘ + 32,80 % + 126,13 % 

ʂʨʝʘʪʠʥʠʥ  0% + 40,00 % 

ɸʟʦʪ ʤʦʯʝʚʠʥʘ/ʢʨʝʘʪʠʥʠʥ 0% + 99,61 % 

ɹʠʣʠʨʫʙʠʥ ʦʙʱʠʡ + 192,30 % + 397,62 % 

ɹʠʣʠʨʫʙʠʥ ʧʨʷʤʦʡ  0% + 355, 81% 

ɹʠʣʠʨʫʙʠʥ ʥʝʧʨʷʤʦʡ  0% 0% 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʝ ʈʠʪʠʩʘ + 43,27 % + 203,85% 

ɸʣʴʬʘ ï ʘʤʠʣʘʟʘ  0% + 74,00 % 

ʂʨʝʘʪʠʥʬʦʩʬʦʢʠʥʘʟʘ  + 132,38% + 57,73% 

ʃʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʘʟʘ  + 75,57% + 126, 54% 

ʌʦʩʬʦʨ ʥʝʦʨʛʘʥʠʯʝʩʢʠʡ  + 8,02 % + 32,62% 

ʃʠʧʘʟʘ ʩʳʚʦʨʦʪʦʯʥʘʷ  + 76, 04% 0% 

ʍʦʣʝʩʪʝʨʠʥ  0% ʅʝʪ ʜʘʥʥʳʭ 

ʄʦʯʝʚʘʷ ʢʠʩʣʦʪʘ + 56,81 %  + 65,16 % 

ʊʨʠʛʣʠʮʝʨʠʜʳ  0% - 0,97% 

ʂʘʣʠʡ 0% + 60, 05 % 

ʅʘʪʨʠʡ 0% 0% 

ʉʦʦʪʥʦʰʝʥʠʝ Na/ʂ 0% ʅʝʪ ʜʘʥʥʳʭ 

ʂʘʣʴʮʠʡ ʦʙʱʠʡ  0% ʅʝʪ ʜʘʥʥʳʭ 

ʆʙʱʘʷ ʦʩʤʦʣʷʨʥʦʩʪʴ  0% ʅʝʪ ʜʘʥʥʳʭ 

ʇʘʥʢʨʝʘʪ.ʘʣʴʬʘ- ʘʤʠʣʘʟʘ + 27, 56% 0% 

pH ʢʨʦʚʠ 0% ʅʝʪ ʜʘʥʥʳʭ 

ʇʨʠʤʝʯʘʥʠʝ: *  ʫʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʘʨʘʟʠʪʦʚ ʚ ʢʨʦʚʠ (ʪʘʙʣ. 3) 

 

ʇʦʚʳʰʝʥʠʝ ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ ʠ ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ ʚ ʩʳʚʦʨʦʪʢʝ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʠʥʜʠʢʘʪʦʨʥʳʤ ʜʣʷ ʦʙʦʠʭ ʧʦʣʦʚ ʩʦʙʘʢ. 

ʊʘʢʞʝ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩ ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʪʝʯʝʥʠʝ ʙʘʙʝʟʠʦʟʘ ʠ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʷ ʙʫʜʫʪ ʩʠʣʴʥʝʝ ʦʪʨʘʞʘʪʴʩʷ ʥʘ 

ʦʨʛʘʥʠʟʤʝ ʩʘʤʦʢ ʩʦʙʘʢ, ʯʝʤ ʩʘʤʮʦʚ, ʪ.ʢ. ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʢʨʦʚʠ ʫ ʥʠʭ ʩʠʣʴʥʝʝ ʦʪʢʣʦʥʷʶʪʩʷ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 

ʥʦʨʤʳ. ʂʨʦʤʝ ʪʦʛʦ, ʫ ʩʘʤʦʢ ʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʳ ʧʘʪʦʣʦʛʠʠ ʧʦʯʢʠ, ʪʦʛʜʘ 

ʢʘʢ ʫ ʩʘʤʮʦʚ ʩʪʨʘʜʘʶʪ ʢʘʢ ʧʦʯʢʠ, ʪʘʢ ʠ ʧʝʯʝʥʴ.  
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ʉʪʦʠʪ ʟʘʤʝʪʠʪʴ ʪʘʢʦʡ ʧʦʢʘʟʘʪʝʣʴ, ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪ ʜʝ ʈʠʪʠʩʘ. 

ɽʛʦ ʟʥʘʯʝʥʠʝ ʚʳʰʝ ʥʦʨʤʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʦʟʤʦʞʥʳʭ ʩʝʨʜʝʯʥʳʭ 

ʧʘʪʦʣʦʛʠʷʭ ʫ ʙʦʣʴʥʳʭ ʩʦʙʘʢ. ʋ ʩʦʙʘʢ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʘʥʘʣʠʟʦʤ ʥʘ 

ʙʘʙʝʟʠʦʟ ʜʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʚ ʥʦʨʤʝ ʣʠʙʦ ʟʘʥʠʞʝʥ. 

ʊʷʞʝʩʪʴ ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ ʠ ʩʪʝʧʝʥʴ ʧʨʦʷʚʣʝʥʠʷ ʢʣʠʥʠʯʝʩʢʠʭ 

ʩʠʤʧʪʦʤʦʚ ʢʦʩʚʝʥʥʦ ʩʚʷʟʘʥʳ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʧʘʨʘʟʠʪʦʚ ʚ ʤʘʟʢʝ ʢʨʦʚʠ. 

ɹʳʣʦ ʚʳʩʯʠʪʘʥʦ ʧʨʦʮʝʥʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (ʦʪʥʦʩʠʪʝʣʴʥʦʝ) ʜʘʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʦʪ çʥʦʨʤʳè (ʪ.ʝ. ʪʝʭ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʫ ʩʦʙʘʢ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʘʥʘʣʠʟʦʤ ʥʘ ʧʘʨʘʟʠʪʦʚ) (ʪʘʙʣ.2). ʅʦ ʩʣʝʜʫʝʪ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʧʦʜʩʯʝʪ ʢʦʣʠʯʝʩʪʚʘ ʧʘʨʘʟʠʪʦʚ ï ʩʫʙʲʝʢʪʠʚʝʥ ʚ 

ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ, ʢʨʦʤʝ ʪʦʛʦ ʧʦʢʘʟʘʪʝʣʠ çʥʦʨʤʳè ʚ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʦʪʢʣʦʥʷʣʠʩʴ ʦʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʦʨʤʳ, ʥʦ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ. 
ʊʘʙʣʠʮʘ 3 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʢʦʣʠʯʝʩʪʚʘ ʧʘʨʘʟʠʪʦʚ ʚ ʤʘʟʢʝ ʢʨʦʚʠ ʠ ʫʩʣʦʚʥʳʤ ʦʙʦʟʥʘʯʝʥʠʝʤ  

ʂʦʣʠʯʝʩʪʚʦ ʧʘʨʘʟʠʪʦʚ ʋʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ 

1 ï 10 ʧʘʨʘʟʠʪʦʚ ʥʘ 100 ʧʦʣʝʡ ʟʨʝʥʠʷ + 

11 ï 100 ʧʘʨʘʟʠʪʦʚ ʥʘ 100 ʧʦʣʝʡ ʟʨʝʥʠʷ ++ 

1-10 ʧʘʨʘʟʠʪʦʚ ʥʘ 1 ʧʦʣʝ ʟʨʝʥʠʷ +++ 

ɹʦʣʝʝ 10 ʧʘʨʘʟʠʪʦʚ ʥʘ 1 ʧʦʣʝ ʟʨʝʥʠʷ ++++ 

 

 
ʈʠʩ. 1. ʇʦʷʚʣʝʥʠʝ ʞʝʣʪʦʛʦ ʦʪʪʝʥʢʘ ʚ ʩʳʚʦʨʦʪʢʝ ʟʘʨʘʞʝʥʥʦʛʦ ʞʠʚʦʪʥʦʛʦ:  

1 ï ʩʳʚʦʨʦʪʢʘ ʟʘʨʘʞʝʥʥʦʡ ʙʘʙʝʟʠʦʟʦʤ ʩʦʙʘʢʠ; 2 ï ʩʳʚʦʨʦʪʢʘ ʢʨʦʚʠ ʩʦʙʘʢʠ ʩ 

ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʘʥʘʣʠʟʦʤ ʥʘ ʧʠʨʦʧʣʘʟʤʦʟ (ʬʦʪʦ ʘʚʪʦʨʘ) 
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ʏʝʤ ʩʠʣʴʥʝʝ ʟʘʨʘʞʝʥʦ ʞʠʚʦʪʥʦʝ, ʪʝʤ ʙʦʣʴʰʝʝ ʦʪʢʣʦʥʝʥʠʝ ʫ 

ʥʝʛʦ ʙʫʜʝʪ ʧʦʢʘʟʘʪʝʣʷ ɸʩɸʊʘ (ʚ 4,5 ʨʘʟʘ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʧʘʨʘʟʠʪʦʚ), ʤʦʯʝʚʠʥʳ (ʧʦʯʪʠ ʚ 4 ʨʘʟʘ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʝʛʢʦʡ 

ʬʦʨʤʦʡ ʙʦʣʝʟʥʠ), ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ ʠ ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ (ʚ 2 ʨʘʟʘ 

ʙʦʣʴʰʝ ʩ ʙʦʣʝʝ ʪʷʞʝʣʦʡ ʬʦʨʤʦʡ ʙʦʣʝʟʥʠ). ʇʨʠ ʩʠʣʴʥʦʤ ʟʘʨʘʞʝʥʠʠ 

ʧʦʢʘʟʘʪʝʣʠ ʢʨʝʘʪʠʥʠʥʘ ʠ ʩʦʦʪʥʦʰʝʥʠʝ ʘʟʦʪʘ ʤʦʯʝʚʠʥʳ/ʢʨʝʘʪʠʥʠʥʘ, 

ʧʨʷʤʦʛʦ ʙʠʣʠʨʫʙʠʥʘ, ʘʣʴʬʘ-ʘʤʠʣʘʟʳ, ʠ ʢʘʣʠʷ ʟʘʚʳʰʝʥʦ. ʂʦʣʠʯʝʩʪʚʦ 

ʩʳʚʦʨʦʪʦʯʥʦʡ ʣʠʧʘʟʳ ʯʘʱʝ ʚʩʝʛʦ ʧʨʠ ʩʠʣʴʥʦʤ ʟʘʨʘʞʝʥʠʠ ʥʝ ʚʳʭʦʜʠʪ 

ʟʘ ʧʨʝʜʝʣʳ ʥʦʨʤʳ, ʢʘʢ ʠ ʧʘʥʢʨʝʘʪʠʯʝʩʢʦʡ ʘʣʴʬʘ-ʘʤʠʣʘʟʳ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʘʢʞʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʠʥʦʛʜʘ ʧʨʠ 

ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʠ ʩʳʚʦʨʦʪʢʘ ʟʘʨʘʞʝʥʥʦʛʦ ʞʠʚʦʪʥʦʛʦ ʩʪʘʥʦʚʠʪʩʷ 

ʞʝʣʪʦʛʦ ʦʪʪʝʥʢʘ (ʨʠʩ. 1). ʆʩʦʙʝʥʥʦ ʵʪʦ ʟʘʤʝʪʥʦ ʥʘ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝ 

ʨʘʟʜʝʣʘ ʬʘʟ. 

ʇʨʦ ʜʘʥʥʦʝ ʷʚʣʝʥʠʝ ʚ ʣʠʪʝʨʘʪʫʨʝ ʥʝ ʙʳʣʦ ʥʠʢʘʢʠʭ ʫʧʦʤʠʥʘʥʠʡ, 

ʚʦʟʤʦʞʥʦ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʦ ʥʝʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ, ʥʦ ʧʨʠ ʵʪʦʤ ʠʤʝʝʪ 

ʤʝʩʪʦ ʙʳʪʴ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʜʘʥʥʦʝ ʷʚʣʝʥʠʝ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʩʠʣʴʥʝʡʰʠʤ ʨʘʟʨʫʰʝʥʠʝʤ ʢʨʘʩʥʳʭ ʢʨʦʚʷʥʳʭ ʢʣʝʪʦʢ ʠ ʧʦʚʳʰʝʥʥʳʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ (ʣʠʙʦ ʣʠʧʘʟ). 

ɿʘʢʣʶʯʝʥʠʝ. ɺʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ 

ʩʨʘʚʥʝʥʠʷ ʢʨʦʚʠ ʩʦʙʘʢ, ʟʘʨʘʞʝʥʥʳʭ ʙʘʙʝʟʠʦʟʦʤ, ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʣʘʙʦʨʘʪʦʨʥʦ ʧʦʜʪʚʝʨʞʜʝʥʥʳʤ, ʩ ʢʨʦʚʴʶ ʩʦʙʘʢ ʩ ʧʦʜʦʟʨʝʥʠʝʤ ʥʘ 

ʟʘʨʘʞʝʥʠʝ, ʥʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʠʨʦʧʣʘʟʤʦʟ ʥʝ ʙʳʣ ʧʦʜʪʚʝʨʞʜʝʥ. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʩʨʝʜʠ ʚʩʝʭ 

ʧʘʨʘʤʝʪʨʦʚ ʦ ʟʘʨʘʞʝʥʠʠ ʧʠʨʦʧʣʘʟʤʦʟʦʤ (ʙʘʙʝʟʠʦʟʦʤ) ʤʦʞʥʦ ʩʫʜʠʪʴ ʧʦ 

ʨʝʟʢʦʤʫ ʧʦʚʳʰʝʥʠʶ ʦʙʱʝʛʦ ʙʠʣʠʨʫʙʠʥʘ ʠ ʤʦʯʝʚʦʡ ʢʠʩʣʦʪʳ, ʘ ʪʘʢʞʝ 

ʤʦʯʝʚʠʥʳ. ɽʩʣʠ ʠʟʚʝʩʪʝʥ ʧʦʣ ʠʩʩʣʝʜʫʝʤʦʡ ʩʦʙʘʢʠ, ʪʦ ʢ ʞʝʥʩʢʦʡ ʦʩʦʙʠ 

ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʠʤʳ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ ɸʩɸʊ, 

ʢʨʝʘʪʠʥʬʦʩʬʦʢʠʥʘʟʳ, ʢʦʣʠʯʝʩʪʚʦ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʬʦʩʬʦʨʘ, ʢʘʣʠʷ ʠ 

ʢʘʣʴʮʠʷ. ʋ ʩʘʤʮʦʚ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝ ʚʳʷʚʣʝʥʦ. ʄʦʞʥʦ 

ʪʦʣʴʢʦ ʢʦʩʚʝʥʥʦ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʩʦʜʝʨʞʘʥʠʷ 

ʣʘʢʪʘʪʜʝʛʠʜʨʦʛʝʥʠʜʘʟʳ, ʩʳʚʦʨʦʪʦʯʥʦʡ ʣʠʧʘʟʳ, ʪʨʠʛʣʠʮʝʨʠʜʦʚ ʠ ʘʣʴʬʘ 

ï ʘʤʠʣʘʟʳ.  
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For the first time, we conducted a study of biochemical parameters was 

based on a comparison of the blood of dogs. We selected dogs both infected 

with babesiosis, and later laboratory-confirmed, and dogs with suspected 

infection, but wit later-unconfirmed pyroplasmosis. Study revealed that in 

the biochemical analysis of blood serum, among all parameters, infection 

with pyroplasmosis (babesiosis) can be estimated by a sharp increase in total 

bilirubin and uric acid, as well as urea. If  the sex of the studied dog is 

known, then in a female individual such indicators as AsAT, creatine 

phosphokinase content, the amount of inorganic phosphorus, potassium and 

calcium may also be applicable for the diagnosis of this disease; no specific 
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indicators have been identified in males, but indirectly it is possible to focus 

on the indicators of lactate dehydrogenidase, serum lipase, triglycerides and 

alpha ï amylase. 

Keywords: babesiosis, piroplasmosis, sexual characteristics, Babesia canis, 

biochemical analysis, blood serum, urea, uric acid, ASAT, total bilirubin.  
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1
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2
, ʆ.ɺ. ɼʘʥʜʘʘ
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1
ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɹʣʘʛʦʚʝʱʝʥʩʢ 

2
ʊʫʚʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʂʳʟʳʣ 

 
ʄʘʪʝʨʠʘʣʘʤʠ ʜʣʷ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʪʠʮ ʧʦʩʣʫʞʠʣʠ ʨʝʟʫʣʴʪʘʪʳ 

ʨʘʙʦʪ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʘʟʠʘʪʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʚ 

ʪʦʤ ʯʠʩʣʝ ʄʦʥʛʦʣʠʠ. ɻʦʨʦʜʘ ʚʳʙʨʘʥʳ ʩ ʫʯʝʪʦʤ ʨʘʟʥʠʮʳ ʩʪʝʧʝʥʠ ʠʭ 

ʘʨʠʜʥʦʩʪʠ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʣʘʥʜʰʘʬʪʦʚ, ʢʫʣʴʪʫʨʥʦ-ʵʪʥʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʷʜʨʘ ʩʠʥʘʥʪʨʦʧʥʦʡ 

ʧʦʧʫʣʷʮʠʠ, ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʘʛʘʪʴʩʷ ʪʦʣʴʢʦ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʧʣʦʪʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ. ʋʯʝʪ ʙʠʦʤʘʩʩʳ ʦʙʨʘʟʫʝʤʦʡ ʢʦʥʢʨʝʪʥʳʤ ʚʠʜʦʤ ʚ ʨʘʟʥʳʝ 

ʩʝʟʦʥʳ ʛʦʜʘ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʟʥʘʯʝʥʠʝ 

ʧʦʧʫʣʷʮʠʠ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʵʢʦʩʠʩʪʝʤ ʵʪʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʪ.ʝ. 

ʷʚʣʷʝʪʩʷ ʦʩʦʙʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʩʠʥʘʥʪʨʦʧʥʳʭ ʧʪʠʮ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʪʠʮʳ, ʘʚʠʬʘʫʥʘ, ʧʦʧʫʣʷʮʠʷ ʧʪʠʮ, ʵʢʦʩʠʩʪʝʤʳ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 

 

ɺʚʝʜʝʥʠʝ. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʯʝʣʦʚʝʢʦʤ ʧʨʠʚʦʜʠʪ ʢ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʜʣʷ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ. ʉʠʥʘʥʪʨʦʧʠʟʘʮʠʠ ʞʠʚʦʪʥʳʭ ʠʤʝʝʪ 

ʚʘʞʥʦʝ ʦʙʱʝʙʠʦʣʦʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ (ɺʘʭʨʫʰʝʚ, ʐʚʝʮʦʚ, 1974). 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ - ʥʘʠʙʦʣʝʝ ʜʠʥʘʤʠʯʥʳʡ ʬʘʢʪʦʨ, ʜʝʡʩʪʚʫʶʱʠʡ ʚ 

ʙʠʦʩʬʝʨʝ. ʇʦʵʪʦʤʫ ʧʨʦʙʣʝʤʘ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʢ ʥʦʚʳʤ, 

ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʠʤʩʷ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʫʩʣʦʚʠʷʤ ʥʘ ʦʩʥʦʚʝ 

ʧʨʝʘʜʘʧʪʘʮʠʡ ʟʘʪʨʘʛʠʚʘʝʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʤʠʢʨʦʵʚʦʣʶʮʠʠ, ʘ ʧʨʦʙʣʝʤʘ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʨʙʦʮʝʥʦʟʦʚ ï ʧʨʦʙʣʝʤʫ ʵʚʦʣʶʮʠʠ ʩʦʦʙʱʝʩʪʚ 

(ʃʘʪʳʧʦʚ, ʈʘʭʠʤʦʚʘ, 2014). 

ʊʝʤʧʳ ʠ ʩʢʦʨʦʩʪʴ ʨʘʟʚʠʪʠʷ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ, ʫʨʙʘʥʠʟʘʮʠʠ 

ʚʣʠʷʶʪ ʥʘ ʘʜʘʧʪʘʮʠʠ ʧʪʠʮ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ. ɿʥʘʯʠʪʝʣʴʥʫʶ 

ʯʘʩʪʴ ʛʦʨʦʜʩʢʦʡ ʬʘʫʥʳ ʩʦʩʪʘʚʣʷʶʪ ʧʨʦʣʝʪʥʳʝ ʠ ʟʘʣʝʪʥʳʝ ʚʠʜʳ, ʣʠʰʴ 

ʥʝʤʥʦʛʠʝ ʚʠʜʳ ʧʪʠʮ ʤʦʛʫʪ ʧʨʠʩʧʦʩʦʙʠʪʴʩʷ ʢ ʪʝʤ ʩʚʦʝʦʙʨʘʟʥʳʤ 

ʫʩʣʦʚʠʷʤ ʞʠʟʥʠ, ʢʦʪʦʨʳʝ ʧʨʝʜʣʘʛʘʝʪ ʠʤ ʩʦʚʨʝʤʝʥʥʳʡ ʛʦʨʦʜ ʩ ʝʛʦ 

ʥʘʧʨʷʞʝʥʥʳʤ ʫʣʠʯʥʳʤ ʜʚʠʞʝʥʠʝʤ, ʰʫʤʦʤ, ʷʨʢʠʤ ʥʦʯʥʳʤ 

ʦʩʚʝʱʝʥʠʝʤ. ʆʜʥʘʢʦ ʧʝʨʥʘʪʳʝ, ʢʦʪʦʨʳʝ ʚ ʩʠʣʫ ʩʚʦʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

É ʉʘʥʜʘʢʦʚʘ ʉ.ʃ., ʂʫʢʩʠʥʘ ɼ.ʂ., 

   ɼʘʥʜʘʘ ʆ.ɺ., 2024 
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ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʩʤʦʛʣʠ ʟʘʩʝʣʠʪʴ ʛʦʨʦʜʘ, ʥʘʰʣʠ ʪʘʤ ʙʣʘʛʦʧʨʠʷʪʥʫʶ 

ʩʨʝʜʫ ʜʣʷ ʙʳʩʪʨʦʛʦ ʠ ʤʘʩʩʦʚʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ. ɺ ʙʦʣʴʰʠʭ ʛʦʨʦʜʘʭ 

ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʩʧʝʮʠʬʠʯʝʩʢʘʷ ʬʘʫʥʘ ʧʪʠʮ. ʆʩʥʦʚʥʳʝ ʝʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ï ʵʪʦ ʥʝʙʦʣʴʰʦʝ ʯʠʩʣʦ ʚʠʜʦʚ ʠ ʚʳʩʦʢʘʷ ʯʠʩʣʝʥʥʦʩʪʴ. 

ʅʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʉʠʙʠʨʠ ʠ ʚ ʉʝʚʝʨʥʦʡ ʄʦʥʛʦʣʠʠ 

ʩʠʥʘʥʪʨʦʧʠʟʘʮʠʷ ʧʪʠʮ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʥʘʯʘʣʘʩʴ ʚ ʧʝʨʠʦʜ ʤʝʞʜʫ 

ʢʘʨʛʠʥʩʢʠʤ ʠ ʩʘʨʪʘʥʩʢʠʤ ʦʣʝʜʝʥʝʥʠʷʤʠ (50-22 ʪʳʩ. ʣʝʪ ʜʦ ʥ.ʵ.). ʊʘʢ 

ʢʘʢ ʚ ʧʝʨʠʦʜʳ ʧʦʪʝʧʣʝʥʠʷ ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʢʨʫʧʥʳʝ ʧʦʩʪʦʷʥʥʳʝ 

ʧʦʩʝʣʝʥʠʷ. ɺ ʧʦʩʣʝʜʥʝʤ ʣʝʜʥʠʢʦʚʦʤ ʧʝʨʠʦʜʝ ʙʳʣ ʧʝʨʝʨʳʚ (20-10 ʪʳʩ. 

ʣʝʪ ʜʦ ʥ.ʵ.), ʚ ʢʦʪʦʨʳʡ ʣʶʜʠ ʙʳʣʠ ʚʳʥʫʞʜʝʥʳ ʧʝʨʝʡʪʠ ʥʘ ʢʦʯʝʚʦʝ 

ʩʢʦʪʦʚʦʜʩʪʚʦ. ʇʨʦʮʝʩʩ ʩʠʥʘʥʪʨʦʧʠʟʘʮʠʠ ʩʥʦʚʘ ʚʦʟʦʙʥʦʚʠʣʩʷ ʚ 

ʩʝʨʝʜʠʥʝ ʛʦʣʦʮʝʥʘ (3,8-2,2 ʪʳʩ. ʣʝʪ ʥʘʟʘʜ), ʚ ʵʧʦʭʫ ʙʨʦʥʟʳ, ʢʦʛʜʘ 

ʤʝʩʪʘʤʠ ʧʦʷʚʠʣʠʩʴ ʦʩʸʜʣʦʩʪʴ ʠ ʟʝʤʣʝʜʝʣʠʝ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʩʠʥʘʥʪʨʦʧʥʳʝ ʚʠʜʳ ʧʪʠʮ ʚ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʘʭ ʉʠʙʠʨʠ ʠ ʄʦʥʛʦʣʠʠ 

ʧʦʷʚʠʣʠʩʴ ʪʦʣʴʢʦ ʚ XVII  ʩʪʦʣʝʪʠʠ. ʅʘ ʩʝʛʦʜʥʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 

ʦʙʠʪʘʥʠʝ 169 ʚʠʜʦʚ; ʷʜʨʦ ʩʣʘʛʘʶʪ ʚʩʝʛʦ 1-3 ʚʠʜʘ ʧʪʠʮ. 

ʅʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʧʨʦʮʝʩʩ ʩʠʥʘʥʪʨʦʧʠʟʘʮʠʠ ʧʪʠʮ ʥʘʯʘʣʩʷ ʩʦ 

ʚʨʝʤʸʥ ʚʝʨʭʥʝʛʦ ʧʘʣʝʦʣʠʪʘ (ʉʘʥʜʘʢʦʚʘ ʠ ʜʨ., 2017) (ʦʢʦʣʦ 12 ʪʳʩ. ʣʝʪ 

ʜʦ ʥ.ʵ.), ʪ.ʝ. ʥʘ ʜʝʩʷʪʢʠ ʤʠʣʣʠʦʥʦʚ ʣʝʪ ʧʦʟʞʝ, ʯʝʤ ʚ ʉʠʙʠʨʠ. ʕʪʦʪ 

ʧʨʦʮʝʩʩ ʥʝ ʙʳʣ ʧʦʩʪʦʷʥʥʳʤ, ʠʤʝʣ ʧʝʨʝʨʳʚʳ, ʪʘʢ ʢʘʢ ʩʘʤʠ 

ʘʥʪʨʦʧʛʝʥʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʪʦ ʠʩʯʝʟʘʣʠ, ʪʦ ʩʥʦʚʘ ʧʦʷʚʣʷʣʠʩʴ. ʅʘ 

ʩʝʛʦʜʥʷ ʚ ʦʪʜʝʣʴʥʳʭ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʘʭ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʦʪʤʝʯʝʥʦ 

ʦʢʦʣʦ 93 ʚʠʜʦʚ ʧʪʠʮ; ʷʜʨʦ ʩʣʘʛʘʝʪ ʪʦʣʴʢʦ ʩʠʟʳʡ ʛʦʣʫʙʴ (ʉʘʥʜʘʢʦʚʘ, 

ʊʘʫʰʢʠʥʘ, 2017). 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ʄʘʪʝʨʠʘʣʘʤʠ ʜʣʷ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʩʣʫʞʠʣʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪ, ʩʦʙʨʘʥʥʳʝ ʥʘʤʠ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ 

ʘʟʠʘʪʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʚ ʪʦʤ ʯʠʩʣʝ ʄʦʥʛʦʣʠʠ ʩ 2000 ʛ: ʛʦʨʦʜ 

ʋʣʘʘʥʙʘʘʪʘʨ, ʋʣʘʥ-ʋʜʵ, ʂʳʟʳʣ ʠ ɹʣʘʛʦʚʝʱʝʥʩʢ. ɻʦʨʦʜʘ ʨʘʩʧʦʣʦʞʝʥʳ 

ʚ ʨʘʟʥʳʭ ʣʘʥʜʰʘʬʪʘʭ ʘʟʠʘʪʩʢʦʡ ʯʘʩʪʠ ɽʚʨʘʟʠʠ, ʩ ʨʘʟʥʦʡ ʚʣʘʞʥʦʩʪʴʶ 

ʢʣʠʤʘʪʘ ʠ ʚʝʪʨʦʚ, ʩ ʨʘʟʥʳʤʠ ʢʫʣʴʪʫʨʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʥʘʩʝʣʝʥʠʷ ʣʶʜʝʡ. 

ʀʟʫʯʝʥ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚ ʩʠʥʘʥʪʨʦʧʥʳʭ ʧʪʠʮ, ʦʩʦʙʝʥʥʦʩʪʠ ʠ 

ʩʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʥʘʩʝʣʝʥʠʷ ʧʪʠʮ. ɺʳʜʝʣʝʥʥʘʷ ʥʘʤʠ ʛʨʫʧʧʘ ʧʪʠʮ, ʠʟ 

ʚʩʝʛʦ ʩʦʩʪʘʚʘ ʩʠʥʘʥʪʨʦʧʥʦʡ ʘʚʠʬʘʫʥʳ ï ʵʪʦ ʣʠʰʴ ʪʘ ʯʘʩʪʴ ʧʪʠʮ, 

ʢʦʪʦʨʳʝ ʩʪʘʙʠʣʴʥʦ ʦʙʠʪʘʶʪ ʚʦ ʚʩʝʭ ʵʢʦʩʠʩʪʝʤʘʭ ʛʦʨʦʜʦʚ ʠ ʠʤʝʶʪ 

ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʫʶ ʧʣʦʪʥʦʩʪʴ (ʦʩʦʙʠ/10 ʛʘ) ʠ ʜʦʤʠʥʠʨʦʚʘʥʠʝ ʚ 

ʥʘʩʝʣʝʥʠʠ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʥʘʤʠ ʢʘʢ ʷʜʨʦ ʩʠʥʘʥʪʨʦʧʥʦʡ ʧʦʧʫʣʷʮʠʠ ʧʪʠʮ 

(ʊʘʫʰʢʠʥ, ʊʘʫʰʢʠʥʘ, 2018; ʉʘʥʜʘʢʦʚʘ, ʂʫʢʩʠʥʘ, 2020). 

ɺʦ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ ʛʦʨʦʜʘʭ, ʨʘʙʦʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʧʦ 

ʝʜʠʥʦʡ ʤʝʪʦʜʠʢʝ, ʘ ʪʘʢʞʝ ʩʦʙʣʶʜʝʥ ʝʜʠʥʳʡ ʧʨʠʥʮʠʧ ʟʦʥʠʨʦʚʘʥʠʷ. 

ʕʢʦʩʠʩʪʝʤʳ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ï ʵʪʦ ʫʯʘʩʪʢʠ ʚ ʧʨʝʜʝʣʘʭ ʩʪʨʦʝʥʠʡ ʠ 

ʩʫʤʤʘʨʥʦ ʩʦʩʪʘʚʣʷʶʱʠʝ ʟʦʥʫ ʠ ʨʘʡʦʥʳ. ʉʝʣʠʪʝʙʥʘʷ ʟʦʥʘ ï ʞʠʣʘʷ ʩ 

ʤʥʦʛʦʵʪʘʞʥʳʤʠ ʠ ʤʘʣʦʵʪʘʞʥʳʤʠ ʧʦʩʪʨʦʡʢʘʤʠ, ʟʦʥʘ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 
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ʪʠʧʘ ʢʦʤʧʣʝʢʩʦʚ, ʚʦʙʨʘʥʥʳʝ ʧʨʠʨʦʜʥʳʝ ʠ ʧʦʜʦʙʥʳʝ ʠʤ ʵʢʦʩʠʩʪʝʤʳ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʟʦʥʠʨʦʚʘʥʠʷ ʛʦʨʦʜʘ ʙʳʣʠ ʟʘʣʦʞʝʥʳ ʧʦʩʪʦʷʥʥʳʝ ʫʯʝʪʥʳʝ 

ʧʣʦʱʘʜʢʠ ʧʦ ʪʠʧʫ ʨʝʧʝʨʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʫʯʘʩʪʢʦʚ ʚ ʩʝʨʝʜʠʥʝ 

ʤʘʩʩʠʚʘ ʦʜʥʦʨʦʜʥʦʛʦ ʪʠʧʘ ʙʠʦʪʦʧʘ. ʅʝ ʚʩʝ ʧʣʦʱʘʜʢʠ ʷʚʣʷʶʪʩʷ 

ʩʧʣʦʰʥʳʤʠ, ʚ ʤʝʩʪʘʭ, ʥʝ ʠʤʝʶʱʠʭ ʜʦʩʪʘʪʦʯʥʦʡ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʧʦ 

ʦʜʥʦʨʦʜʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʙʠʦʪʦʧʘ ʚ 10 ʛʘ, ʟʘʣʦʞʝʥʦ ʥʝʩʢʦʣʴʢʦ 

ʫʯʘʩʪʢʦʚ ʥʝʦʙʭʦʜʠʤʦʡ ʩʫʤʤʦʡ ʧʣʦʱʘʜʝʡ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʫʩʨʝʜʥʝʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʣʘ ʚʳʙʦʨʢʠ, ʙʝʟ ʵʢʩʪʨʘʧʦʣʷʮʠʠ, ʜʣʷ 

ʙʦʣʝʝ ʪʦʯʥʦʡ ʢʘʨʪʠʥʳ ʦʨʛʘʥʠʟʘʮʠʠ ʧʪʠʯʴʝʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʨʘʟʥʳʭ ʟʦʥʘʭ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʩʦʛʣʘʩʥʦ ʘʚʪʦʨʩʢʦʡ ʘʧʨʦʙʠʨʦʚʘʥʥʦʡ ʤʝʪʦʜʠʢʝ 

ʘʥʘʣʠʟʘ ʩʠʥʘʥʪʨʦʧʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʪʠʮ (ʉʘʥʜʘʢʦʚʘ, 2004, 2010). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʉ 1924 ʛʦʜʘ ʛ. ʋʣʘʥʙʘʘʪʘʨ ï ʵʪʦ 

ʩʪʦʣʠʮʘ ʄʦʥʛʦʣʠʠ, ʛʦʨʦʜ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʛʣʫʙʠʥʝ ʩʪʝʧʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ ɸʟʠʠ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʥʦʛʦ ʨʝʛʠʦʥʘ ʩʘʤʳʡ ʩʪʘʨʳʡ ʛʦʨʦʜ, 

ʪʘʢ ʢʘʢ ʦʩʥʦʚʘʥ ʚ 1778 ʛʦʜʫ ʠ ʥʘʟʳʚʘʣʩʷ ʀʭ ʍʫʨʵ, ʨʘʥʝʝ ʦʥ ʙʳʣ, ʥʦ 

ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʝʨʝʤʝʱʘʣʩʷ ʠ ʙʳʣ ʢʦʯʝʚʳʤ, ʩ 1911 ʛʦʜʘ ʦʥ ʞʝ ʩʪʘʣ 

ʥʘʟʳʚʘʪʴʩʷ ʢʘʢ ʛ. ʋʨʛʦʦ (ʋʨʛʘ). 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʛʦʨʦʜʘ ʷʚʣʷʶʪʩʷ ʚʦʙʨʘʥʥʳʝ ʚ ʛʦʨʦʜ ʦʙʰʠʨʥʳʝ 

ʝʩʪʝʩʪʚʝʥʥʳʝ ʩʪʝʧʥʳʝ ʫʯʘʩʪʢʠ ʠ ʧʫʩʪʳʨʠ, ʥʝ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʩʪʝʧʠ 

ʧʘʨʢʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʚʝʪʨʦʚʘʷ ʟʘʱʠʪʘ ʠ ʢʦʨʤʘ. ɼʘʥʥʳʡ ʬʘʢʪ ʟʘʤʝʪʝʥ 

ʢʘʢ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ, ʪʘʢ ʠ ʚ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ 

ʘʚʠʬʘʫʥʳ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʠ ʚ ʦʩʦʙʝʥʥʦʩʪʷʭ ʷʜʨʘ ʩʠʥʘʥʪʨʦʧʥʳʭ ʧʪʠʮ, 

ʪʘʢ ʢʘʢ ʵʪʦ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʤʝʩʪʥʦʡ ʘʚʠʬʘʫʥʳ, 

ʧʨʦʭʦʜʠʚʰʠʝ ʩʠʥʘʥʪʨʦʧʠʟʘʮʠʶ ʥʘ ʤʝʩʪʥʦʩʪʠ ʠ ʜʦʩʪʘʪʦʯʥʦ 

ʜʦʣʛʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ. 

ɺ ʛ. ʋʣʘʘʥʙʘʘʪʘʨ ʥʘʠʙʦʣʝʝ ʤʘʩʩʦʚʳʤ ʚʠʜʦʤ ʚ ʪʝʧʣʦʝ ʚʨʝʤʷ ʛʦʜʘ 

ʷʚʣʷʝʪʩʷ ʙʝʣʦʧʦʷʩʥʳʡ ʩʪʨʠʞ, ʢʦʪʦʨʳʡ ʩʦʟʜʘʝʪ ʢʦʣʦʥʠʠ ʥʘ ʩʪʘʨʳʭ 

ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʷʭ ʠ ʧʦʢʠʜʘʝʪ ʛʦʨʦʜ ʚ ʩʝʨʝʜʠʥʝ ʘʚʛʫʩʪʘ. ʂʦʣʦʥʠʠ 

ʫʩʪʨʘʠʚʘʝʪ ʩʦʚʤʝʩʪʥʦ ʩ ʯʝʨʥʳʤ ʩʪʨʠʞʦʤ. ʉʦʚʨʝʤʝʥʥʳʝ ʩʪʨʦʝʥʠʷ ʥʝ 

ʠʤʝʶʪ ʫʩʣʦʚʠʡ ʜʣʷ ʧʦʩʝʣʝʥʠʷ ʵʪʠʭ ʧʪʠʮ, ʧʦʵʪʦʤʫ ʪʘʢʠʝ ʨʘʡʦʥʳ ʧʦʯʪʠ 

ʧʫʩʪʳʥʥʳ. 

ʉʣʝʜʫʶʱʠʝ ʧʦ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʧʪʠʮʳ ï ʵʪʦ ʧʦʣʝʚʦʡ ʠ 

ʜʦʤʦʚʳʡ ʚʦʨʦʙʴʠ (ʪʘʙʣ. 1). ʇʦʣʝʚʦʡ ʚʦʨʦʙʝʡ ʦʙʠʪʘʝʪ ʧʦʚʩʝʤʝʩʪʥʦ ʚʦ 

ʚʩʝʭ ʟʦʥʘʭ ʠ ʨʘʡʦʥʘʭ ʛʦʨʦʜʘ, ʜʦʤʦʚʳʡ ʞʝ ʪʦʣʴʢʦ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʝʛʦ 

ʯʘʩʪʷʭ. ʀʤʝʥʥʦ ʜʦʤʦʚʳʡ ʚʦʨʦʙʝʡ ʧʦʢʘʟʘʪʝʣʴ ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʩʝʜʣʦʩʪʠ ʚ 

ʄʦʥʛʦʣʠʠ, ʪʘʢ ʢʘʢ ʚ ʙʣʠʞʘʡʰʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʩʝʣʢʘʭ, ʢʦʪʦʨʳʤ ʣʝʪ 

ʧʦ 50 ʠʭ ʥʝʪ. ʇʦʣʝʚʦʡ ʚʦʨʦʙʝʡ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʧʦ ʤʝʩʪʘʤ, ʛʜʝ 

ʠʤʝʝʪʩʷ ʢʫʩʪʘʨʥʠʢʦʚʦʝ ʦʟʝʣʝʥʝʥʠʝ ʠ ʛʘʟʦʥʳ, ʥʦ ʦʩʥʦʚʥʳʤ ʤʝʩʪʦʤ ʠʭ 

ʦʙʠʪʘʥʠʷ ʷʚʣʷʶʪʩʷ ʥʘʙʝʨʝʞʥʘʷ ʨʝʢʠ ʊʦʣʘ. 

ʂʣʫʰʠʮʘ ʥʘ ʛʥʝʟʜʦʚʘʥʠʝ ʧʨʝʜʧʦʯʠʪʘʝʪ ʯʝʨʜʘʢʠ ʠ ʢʨʳʰʠ ʩ 

ʱʝʣʷʤʠ ʥʝ ʚʳʩʦʢʠʭ ʩʪʨʦʝʥʠʡ ʥʘ ʦʢʨʘʠʥʘʭ ʛʦʨʦʜʘ, ʧʨʠ ʯʝʤ ʥʝ ʤʘʣʦ 

ʛʥʝʟʜ ʥʘʭʦʜʷʪʩʷ ʚ ʧʫʩʪʦʪʘʭ ʢʘʤʝʥʥʳʭ ʦʩʪʘʥʮʦʚ ʙʣʠʞʘʡʰʠʭ ʛʦʨ. 

ʉʪʘʥʦʚʠʪʩʷ ʤʘʩʩʦʚʳʤ ʚʠʜʦʤ ʢ ʢʦʥʮʫ ʣʝʪʘ. ʇʪʠʮʘ ʰʫʤʥʘʷ ʠ ʧʨʠʯʠʥʷʝʪ 
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ʤʥʦʞʝʩʪʚʦ ʧʨʦʙʣʝʤ ʣʶʜʷʤ. ʇʪʝʥʮʳ, ʩʦʟʜʘʚʘʷ ʦʙʦʩʦʙʣʝʥʥʳʝ ʩʪʘʠ 

ʧʦʨʦʡ ʜʦ 150 ʠ ʙʦʣʝʝ ʧʪʠʮ ʢʦʯʫʶʪ ʚ ʧʦʠʩʢʘʭ ʢʦʨʤʘ ʧʦ ʦʪʢʨʳʪʳʤ 

ʧʨʦʩʪʨʘʥʩʪʚʘʤ ʚʩʝʛʦ ʛʦʨʦʜʘ. ɺʟʨʦʩʣʳʝ ʞʝ ʧʪʠʮʳ ʩ ʤʝʥʴʰʠʤʠ ʧʦ 

ʨʘʟʤʝʨʘʤ ʩʪʘʷʤʠ, ʜʦ 10 ʧʪʠʮ ʠʩʩʣʝʜʫʶʪ ʚ ʦʩʥʦʚʥʦʤ ʚʥʫʪʨʝʥʥʠʝ 

ʨʘʡʦʥʳ ʚ ʛʦʨʦʜʝ. 

ɹʦʨʦʜʘʪʘʷ ʢʫʨʦʧʘʪʢʘ ʥʘ ʣʝʪʦ, ʚ ʦʩʥʦʚʥʦʤ ʧʦʢʠʜʘʝʪ ʛʦʨʦʜ, ʥʦ ʥʝ 

ʤʘʣʦ ʧʪʠʮ ʦʩʪʘʝʪʩʷ ʛʥʝʟʜʠʪʩʷ ʚ ʧʦʡʤʘʭ ʨʝʢ ʩʨʝʜʠ ʩʪʨʦʝʥʠʡ ʚʦ ʜʚʦʨʘʭ 

ʜʦʤʦʚ, ʥʘ ʧʫʩʪʳʨʷʭ, ʩʨʝʜʠ ʩʦʨʥʷʢʦʚ ʠ ʤʫʩʦʨʘ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ. ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʘ ʧʦʜʥʠʤʘʝʪʩʷ ʥʘ ʩʢʣʦʥʳ ʙʣʠʞʘʡʰʠʭ 

ʛʦʨ, ʛʜʝ ʥʝ ʨʝʜʢʦ ʠʭ ʚʩʪʨʝʯʘʶʪ ʨʘʥʥʠʤ ʫʪʨʦʤ ʩ ʚʳʚʦʜʢʘʤʠ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʙʝʣʦʧʦʷʩʥʳʡ ʩʪʨʠʞ ʧʦ ʧʣʦʪʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʠʤʝʝʪ ʣʠʜʠʨʫʶʱʫʶ ʧʦʟʠʮʠʶ, ʥʦ ʧʦ ʩʫʤʤʝ ʧʣʦʪʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʠ ʙʠʦʤʘʩʩʳ, ʫʩʪʫʧʘʝʪ ʚʦʩʪʦʯʥʦʤʫ ʛʨʘʯʫ, ʙʦʨʦʜʘʪʦʡ 

ʢʫʨʦʧʘʪʢʝ, ʚʦʨʦʥʫ, ʢʣʫʰʠʮʝ ʠ ʯʝʨʥʦʤʫ ʢʦʨʰʫʥʫ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʣʝʥʥʦʩʪʠ, ʨʘʟʤʝʨʦʚ ʠ ʤʘʩʩʳ ʧʪʠʮ 

ʪʝʦʨʝʪʠʯʝʩʢʠ ʚʦʟʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʤʝʩʪʥʳʝ 

ʵʢʦʩʠʩʪʝʤʳ, ʪʘʢ ʢʘʢ ʠʭ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʙʦʣʝʝ ʟʘʤʝʪʥʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 

ʧʦʤʝʪʘ, ʥʘʩʠʞʝʥʥʦʩʪʠ ʤʝʩʪ, ʚ ʧʦʪʨʝʙʣʝʥʠʠ ʢʦʨʤʦʚ, ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ 

ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʜʨʫʛʠʭ ʧʪʠʮ. ʇʦʵʪʦʤʫ ʩʫʤʤʘʨʥʘʷ 

ʙʠʦʤʘʩʩʘ ʚʟʷʪʘ ʟʘ ʦʜʥʫ ʠʟ ʝʜʠʥʠʮ ʚʣʠʷʥʠʷ ʥʘ ʩʦʩʪʦʷʥʠʝ ʠ ʩʧʝʮʠʬʠʢʫ 

ʛʦʨʦʜʩʢʠʭ ʵʢʦʩʠʩʪʝʤ, ʪʘʢ ʢʘʢ ʫʯʝʪʥʦʡ ʠ ʠʩʧʳʪʫʝʤʦʡ ʧʣʦʱʘʜʴʶ ʜʣʷ 

ʦʮʝʥʢʠ ʘʚʠʬʘʫʥʳ ʥʘʤʠ ʧʨʠʥʷʪʘ ʤʦʜʝʣʴʥʘʷ ʧʣʦʱʘʜʢʘ ʚ 10 ʛʘ, ʠ ʵʪʠ 

ʜʘʥʥʳʝ ʘʢʪʫʘʣʴʥʳ ʠʤʝʥʥʦ ʥʘ ʵʪʠ ʯʘʩʪʠ ʵʢʦʩʠʩʪʝʤ ʛʦʨʦʜʘ. 

ʉʨʝʜʥʝʛʦʜʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ï ʵʪʦ ʚʩʝ-ʪʘʢʠ ʵʪʦ ʦʙʘ ʬʘʢʪʦʨʘ (ʧʣʦʪʥʦʩʪʴ 

ʥʘʩʝʣʝʥʠʷ ʠ ʙʠʦʤʘʩʩʘ). 

ʊʘʙʣʠʮʘ 1 

ʉʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʧʪʠʮ ʚ ʩʝʟʦʥ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʷʜʨʦ 

ʩʠʥʘʥʪʨʦʧʥʦʡ ʧʦʧʫʣʷʮʠʠ ʚ ʛ. ʋʣʘʥʙʘʘʪʘʨ 

 ̄ ɺʠʜ 
ʄʠʥ ʚʝʩ 

ʦʜʥʦʡ ʦʩ./ʛ 

ʃɽʊʆ ʉʨʝʜʥʝʛʦʜʦʚʦʡ 
ʩʫʤʤʘʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ 

ʙʠʦʤʘʩʩʳ 
ễ/10 ʛʘ ɹʠʦʤʘʩʩʘ/10 ʛʘ 

1.  ʏʝʨʥʳʡ ʢʦʨʰʫʥ 730 8,5 6205 6213,5 

2.  ʂʣʫʰʠʮʘ 280 11,8 3304 3315,8 

3.  ɺʦʨʦʥ 920 2,7 2484 2486,7 

4.  ɹʦʨʦʜʘʪʘʷ 

ʢʫʨʦʧʘʪʢʘ 

295 9,4 2773 2782,4 

5.  ʏʝʨʥʘʷ ʚʦʨʦʥʘ 800 2,6 2080 2082,6 

6.  ɻʨʘʯ 340 7,1 2414 2421,1 

7.  ɹʝʣʦʧʦʷʩʥʳʡ 

ʩʪʨʠʞ 

31 70,2 2176,2 2246,4 

8.  ɻʦʣʫʙʴ ʩʠʟʳʡ 265 7,3 1934,5 1941,8 

9.  ɻʦʣʫʙʴ ʩʢʘʣʠʩʪʳʡ 256 6,5 1664 1670,5 

10.  ʉʦʨʦʢʘ 203 2,8 568,4 571,2 

11.  ɼʦʤʦʚʳʡ ʚʦʨʦʙʝʡ 24 15,92 382,08 398 

12.  ʇʦʣʝʚʦʡ ʚʦʨʦʙʝʡ 15 17,3 259,5 276,8 

13.  ɹʝʣʘʷ ʪʨʷʩʦʛʫʟʢʘ 24 8,5 204 212,5 

14.  ɸʤʫʨʩʢʠʡ ʢʦʙʯʠʢ 130 1,1 143 144,1 

15.  ʏʝʨʥʳʡ ʩʪʨʠʞ 38 30,82 92,46 123,28 
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ʏʝʨʥʳʡ ʢʦʨʰʫʥ, ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʢʘʞʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ, ʢʦʛʜʘ ʚ ʨʘʡʦʥʝ ʤʷʩʦʢʦʤʙʠʥʘʪʘ ʩ ʦʜʥʦʡ ʫʯʝʪʥʦʡ 

ʧʣʦʱʘʜʢʠ ʤʦʞʥʦ ʥʘʩʯʠʪʘʪʴ ʦʪ 63 ʜʦ 120 ʦʩʦʙʝʡ, ʩʠʜʷʱʠʭ ʠ ʧʘʨʷʱʠʭ ʚ 

ʥʝʙʝ ʧʪʠʮ. ʅʦ ʧʨʠ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʤ ʠʟʫʯʝʥʠʠ ʪʘʢʠʭ ʤʝʩʪ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʢʦʧʣʝʥʠʡ ʚ ʛʦʨʦʜʝ ʚʩʝʛʦ ʪʨʠ. ʇʨʠʯʠʥʦʡ ʪʦʤʫ ʷʚʣʷʶʪʩʷ 

ʥʝ ʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʝ ʩʚʘʣʢʠ ʩ ʤʷʩʥʳʤʠ ʦʪʭʦʜʘʤʠ ʚ ʩʠʣʫ ʩʧʝʮʠʬʠʢʠ 

ʧʠʪʘʥʠʷ ʩʘʤʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʃʶʜʠ ʫʧʦʪʨʝʙʣʷʶʪ ʩʚʝʞʝʝ ʤʷʩʦ, ʧʨʠʚʦʟʷ 

ʠʣʠ ʧʦʢʫʧʘʷ ʞʠʚʦʪʥʳʭ ʩ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʠʭ ʟʘʙʦʝʤ. ɺʥʫʪʨʝʥʥʦʩʪʠ ʥʝ 

ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʚ ʧʠʱʫ, ʚʳʙʨʘʩʳʚʘʶʪʩʷ ʥʘ ʟʝʤʣʶ ʚ ʙʣʠʞʘʡʰʠʝ ʦʚʨʘʛʠ 

ʠ ʚʦ ʜʚʦʨʘʭ ʯʘʩʪʥʳʭ ʩʪʨʦʝʥʠʡ, ʛʜʝ ʦʥʠ ʧʦʝʜʘʶʪʩʷ ʚʦʨʦʥʘʤʠ ʠ 

ʢʦʨʰʫʥʘʤʠ. ʇʦʵʪʦʤʫ ʢʦʨʰʫʥ ʚ ʪʘʢʠʭ ʤʝʩʪʘʭ ʦʙʨʘʟʫʝʪ ʩʢʦʧʣʝʥʠʷ, ʠ 

ʢʨʘʡʥʝ ʥʝʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʧʦ ʛʦʨʦʜʫ. ɻʨʘʯʠ ʪʘʢ ʞʝ 

ʥʝʨʘʚʥʦʤʝʨʥʳ ʚ ʛʦʨʦʜʝ, ʦʥʠ ʟʘʩʝʣʷʶʪ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʚʳʩʦʢʠʝ 

ʜʝʨʝʚʴʷ ʚ ʛʦʨʦʜʝ, ʦʙʨʘʟʫʷ ʢʦʣʦʥʠʠ. ʅʝʨʝʜʢʠ ʚʦ ʚʨʝʤʷ ʢʦʨʤʣʝʥʠʷ ʥʘ 

ʛʘʟʦʥʘʭ ʛʦʨʦʜʘ ʠ ʥʘ ʣʫʞʘʡʢʘʭ ʚʦʟʣʝ ʨʝʢʠ. ʀʩʭʦʜʷ ʠʟ ʧʦʣʫʯʠʚʰʠʭʩʷ 

ʜʘʥʥʳʭ (ʨʠʩ. 1), ʷʜʨʦ ʩʠʥʘʥʪʨʦʧʥʳʭ ʧʪʠʮ ʵʪʦʛʦ ʛʦʨʦʜʘ ï ʵʪʦ ʯʝʨʥʳʡ 

ʢʦʨʰʫʥ. ʆʩʪʘʣʴʥʳʝ 8 ʚʠʜʦʚ ï ʧʪʠʮʳ ʩ ʟʘʤʝʪʥʳʤ ʧʨʝʙʳʚʘʥʠʝʤ ʚ 

ʩʠʥʘʥʪʨʦʧʥʦʡ ʘʚʠʬʘʫʥʝ. 

ɹʝʣʘʷ ʪʨʷʩʦʛʫʟʢʘ ʦʙʳʯʥʳʡ ʚʠʜ ʧʪʠʮʳ, ʛʥʝʟʜʠʪʩʷ ʚʝʟʜʝ, ʛʜʝ 

ʥʘʡʜʝʪ ʥʠʰʫ. ʊʘʢ ʢʘʢ ʚ ʛʦʨʦʜʝ, ʤʥʦʛʦ ʨʝʢʣʘʤʥʳʭ ʱʠʪʦʚ ʠ ʚʳʚʝʩʦʢ, ʪʦ 

ʠ ʛʥʝʟʜʘ ʪʨʷʩʦʛʫʟʢʠ ʥʝ ʩʣʦʞʥʦ ʥʘʡʪʠ ʚ ʪʘʢʠʭ ʩʦʦʨʫʞʝʥʠʷʭ. ʕʪʦʪ ʚʠʜ 

ʧʨʠʤʝʨ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʛʦ ʟʘʩʝʣʝʥʠʷ ʛʦʨʦʜʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚ. 

ɸʤʫʨʩʢʠʡ ʢʦʙʯʠʢ ʥʝ ʨʘʚʥʦʤʝʨʝʥ ʚʦ ʚʨʝʤʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʚ 

ʛʦʜʫ. ɺ ʜʘʥʥʫʶ ʛʨʫʧʧʫ ʧʪʠʮ ʧʦʧʘʣ ʣʠʰʴ ʠʩʭʦʜʷ ʠʟ ʧʦʢʘʟʘʪʝʣʝʡ 

ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʣʠʰʴ ʠ ʟʘ ʩʯʝʪ ʯʠʩʣʝʥʥʦʩʪʠ ʚ ʘʚʛʫʩʪʝ. ɺʤʝʩʪʝ ʩ 

ʚʳʣʝʪʝʚʰʠʤʠ ʧʪʝʥʮʘʤʠ ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʤʝʥʝʝ ʧʨʠʚʷʟʘʥʥʳʤʠ ʚʦ ʚʨʝʤʷ 

ʢʦʨʤʣʝʥʠʷ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʨʘʡʦʥʘʤ ʠ ʠʭ ʩʪʨʦʝʥʠʷʤ ʠ ʧʦʚʩʝʤʝʩʪʥʦ 

ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚʝʟʜʝ. ʅʝʨʝʜʢʦ ʚ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ʛʦʨʦʜʘ, ʥʘ 

ʢʘʨʥʠʟʘʭ ʢʨʳʰ, ʣʝʪʦʤ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʢʦʙʯʠʢʘ, ʥʦ ʠ ʚ ʨʘʡʦʥʘʭ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʩʪʨʦʝʥʠʡ, ʛʜʝ ʙʦʣʴʰʝ ʥʘʟʝʤʥʳʭ ʣʠʥʠʡ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʦʥʠ ʟʘʤʝʪʥʝʝ ʠ ʚ ʩʚʷʟʠ ʩ ʙʦʣʴʰʠʤ ʦʙʠʣʠʝʤ ʢʦʨʤʦʚ ʠʭ 

ʯʠʩʣʝʥʥʦʩʪʴ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɺʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʣʝʪʘ ʤ  r

ʥʘʩʯʠʪʳʚʘʣʠ ʥʘ 10 ʛʘ ʧʦ 3, 4 ʧʪʠʮʳ. 

ɻʦʨʦʜ ʋʣʘʥ-ʋʜʵ ï ʩʪʦʣʠʮʘ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ, ʥʘʭʦʜʠʪʩʷ ʚ 

ʉʝʣʝʥʛʠʥʩʢʦʤ ʩʨʝʜʥʝʛʦʨʴʝ ʩ ʚʦʩʪʦʯʥʦʡ ʩʪʦʨʦʥʳ ʦʟʝʨʘ ɹʘʡʢʘʣ, ʚ 

ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ. ɻʦʨʦʜ ʨʘʩʧʦʣʦʞʝʥ ʤʝʞʜʫ ʭʨʝʙʪʘʤʠ ʛʦʨ ʋʣʘʥ 

ɹʫʨʛʘʩʳ ʠ ʎʘʛʘʥ ɼʘʙʘʥ, ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʟʘʱʠʱʝʥ ʦʪ ʩʝʟʦʥʥʳʭ ʚʝʪʨʦʚ, 

ʠ ʦʢʨʫʞʝʥ ʩʦʩʥʦʚʳʤʠ ʠ ʩʤʝʰʘʥʥʳʤʠ ʣʝʩʘʤʠ ʦʪʨʦʛʦʚ ʵʪʠʭ ʛʦʨ. ʀʤʝʝʪ 

ʦʙʰʠʨʥʳʝ ʧʨʠʣʝʛʘʶʱʠʝ ʠ ʚʦʙʨʘʥʥʳʝ ʦʩʪʝʧʥʝʥʥʳʝ ʧʦʡʤʝʥʥʳʝ ʫʯʘʩʪʢʠ 

ʜʚʫʭ ʢʨʫʧʥʳʭ ʨʝʢ ʉʝʣʝʥʛʘ ʠ ʋʜʘ ʩ ʥʝ ʙʦʣʴʰʦʡ ʢʨʦʤʢʦʡ ʠʚʳ ʠ ʜʨʫʛʠʭ 

ʢʫʩʪʘʨʥʠʢʦʚ. ɻʦʨʦʜ ʥʘʭʦʜʠʪʩʷ ʥʘ ʪʨʝʭ ʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩʘʭ, ʠʤʝʝʪ ʚ 

ʦʟʝʣʝʥʝʥʠʠ ʦʩʪʘʪʢʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ, ʥʝ ʤʥʦʛʦ ʩʪʘʨʳʭ 
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ʪʦʧʦʣʝʡ ʠ ʫʯʘʩʪʢʘʤʠ ʚʳʩʘʞʝʥʥʳʝ ʢʫʩʪʘʨʥʠʢʠ. ʄʘʣʦ ʛʘʟʦʥʦʚ ʠ ʧʦʯʪʠ 

ʥʝʪ ʩʢʚʝʨʦʚ. 

 
ʈʠʩ. 1. ʉʨʝʜʥʝʛʦʜʦʚʦʡ ʩʫʤʤʘʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 

ʠ ʙʠʦʤʘʩʩʳ ʛ. ʋʣʘʘʥʙʘʘʪʘʨ 

 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 2, ʧʨʠ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʤ ʨʘʩʩʤʦʪʨʝʥʠʠ ʧʦ 

ʩʝʟʦʥʘʤ ʛʦʜʘ ʣʠʜʠʨʦʚʘʥʠʝ ʧʦ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩʤʝʥʷʝʪ ʨʘʟʥʳʝ 

ʚʠʜʳ. ʇʪʠʮ ʩ ʟʘʤʝʪʥʳʤ ʧʨʝʙʳʚʘʥʠʝ ʚ ʛʦʨʦʜʝ ʩʦʩʪʘʚʠʣʦ ʚʩʝʛʦ ʧʷʪʴ. ʕʪʦ 

ʧʪʠʮʳ ʪʠʧʠʯʥʳʝ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʠʙʠʨʩʢʠʭ ʛʦʨʦʜʦʚ (ʜʦʤʦʚʳʝ ʠ 

ʧʦʣʝʚʳʝ ʚʦʨʦʙʴʠ, ʩʠʟʳʡ ʠ ʩʢʘʣʠʩʪʳʡ ʛʦʣʫʙʠ, ʙʦʣʴʰʘʷ ʩʠʥʠʮʘ). ɿʠʤʥʠʝ 

ʫʩʣʦʚʠʷ ʛʦʨʦʜʘ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʞʠʪʴ ʚ ʥʝʤʥʦʛʦ ʙʦʣʝʝ 

ʪʝʧʣʦʤ ʤʠʢʨʦʢʣʠʤʘʪʝ, ʫʢʨʳʪʴʩʷ ʦʪ ʤʦʨʦʟʥʳʭ ʚʝʪʨʦʚ ʠ ʦʙʠʣʠʝ ʤʝʩʪ 

ʥʦʯʝʚʦʢ, ʥʘʣʠʯʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʨʤʦʚ ï ʵʪʠ ʬʘʢʪʦʨʳ ʷʚʣʷʶʪʩʷ 

ʩʪʠʤʫʣʠʨʫʶʱʠʤʠ ʘʢʪʠʚʥʫʶ ʩʠʥʘʥʪʨʦʧʠʟʘʮʠʶ ʦʩʝʜʣʳʭ ʚʠʜʦʚ ʧʪʠʮ. 

ʂʨʦʤʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʪʠʮ ʘʢʪʠʚʥʦ ʦʩʚʘʠʚʘʶʱʠʤʠ ʛʦʨʦʜʩʢʠʝ 

ʵʢʦʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʠ ʯʝʨʥʘʷ ʚʦʨʦʥʘ ʠ ʩʦʨʦʢʘ ʦʙʳʢʥʦʚʝʥʥʘʷ. ʅʝ 

ʨʝʜʢʠ ʠ ʩʪʘʠ ʩʚʠʨʠʩʪʝʣʷ. 

ʉ ʥʘʩʪʫʧʣʝʥʠʝʤ ʚʝʩʥʳ ʦʙʱʘʷ ʢʘʨʪʠʥʘ ʥʝ ʧʨʝʪʝʨʧʝʚʘʝʪ ʦʩʦʙʦ 

ʟʥʘʯʠʤʳʭ ʠʟʤʝʥʝʥʠʡ. ɺ ʠʶʥʝ, ʩ ʧʝʨʚʳʤ ʚʳʚʦʜʢʦʤ ʜʦʤʦʚʳʡ ʠ ʧʦʣʝʚʦʡ 

ʚʦʨʦʙʴʠ ʫʚʝʣʠʯʠʪ ʩʚʦʶ ʯʠʩʣʝʥʥʦʩʪʴ. ʉʢʘʣʠʩʪʳʡ ʛʦʣʫʙʴ, ʩ ʚʨʝʤʝʥʠ 

ʥʘʩʪʫʧʣʝʥʠʷ ʦʪʪʝʧʝʣʠ ʦʙʠʪʘʚʰʠʡ ʚ ʙʣʠʞʘʡʰʠʭ ʢ ʛʦʨʦʜʫ ʧʨʠʨʦʜʥʳʭ 

ʵʢʦʩʠʩʪʝʤʘʭ, ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʨʘʡʦʥʳ ʯʘʩʪʥʳʭ ʩʪʨʦʝʥʠʡ, ʪʝʤ ʩʘʤʳʤ 

ʫʚʝʣʠʯʠʚ ʧʣʦʪʥʦʩʪʴ ʩʚʦʝʛʦ ʥʘʩʝʣʝʥʠʷ ʫʞʝ ʚ ʩʝʨʝʜʠʥʝ ʤʘʷ. ʂʘʢ ʚʠʜʥʦ 

ʧʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 2 ʩʦʚʝʨʰʝʥʥʦ ʠʥʘʷ ʢʘʨʪʠʥʘ ʩ ʩʠʟʳʤ ʛʦʣʫʙʝʤ, ʠ ʵʪʦ 

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʩʘʤʢʠ ʚ ʵʪʦ ʚʨʝʤʷ ʥʘʭʦʜʷʪʩʷ ʥʘ ʢʣʘʜʢʘʭ ʠ ʥʝ ʫʯʪʝʥʳ 

ʚʦ ʚʨʝʤʷ ʧʦʜʩʯʝʪʦʚ, ʭʦʪʷ ʧʦ ʥʘʙʣʶʜʝʥʠʷʤ ʜʦ ʠ ʧʦʩʣʝ ʤʦʞʥʦ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʙʦʣʴʰʝ, ʯʝʤ ʩʢʘʣʠʩʪʦʛʦ.  
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ʊʘʙʣʠʮʘ 2 

ʉʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʧʪʠʮ ʚ ʩʝʟʦʥ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʷʜʨʦ 

ʩʠʥʘʥʪʨʦʧʥʦʡ ʧʦʧʫʣʷʮʠʠ ʚ ʛ. ʋʣʘʥ-ʋʜʵ 
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1.  ʏʝʨʥʘʷ 

ʚʦʨʦʥʘ 

800 9,45 7560 7,95 6360 4,1 3280 3,7 2952 20177,2 

2.  ɻʦʣʫʙʴ 

ʩʢʘʣʠʩʪʳʡ 

256 12,8 217,6 23,1 5913,6 20,2 5171,2 31,1 7961,6 19351,2 

3.  ɻʦʣʫʙʴ 

ʩʠʟʳʡ 

265 19,2 1250,6 18,9 5027,0 12,7 3378,7 27,4 7261 16995,6 

4.  ɹʦʨʦʜʘʪʘʷ 

ʢʫʨʦʧʘʪʢʘ 

295 3,06 1062 8,5 2507,5 7,1 2094,5 5,5 1622 7310,1 

5.  ɼʦʤʦʚʳʡ 

ʚʦʨʦʙʝʡ 

24 57,1 1370,4 88,6 196,4 33,9 813,6 154,5 3708 6422,5 

6.  ʇʦʣʝʚʦʡ 

ʚʦʨʦʙʝʡ 

15 36,8 102 65,2 978 22,0 3075 78,0 1170,4 5527,4 

7.  ʉʦʨʦʢʘ 203 6,5 1319 7,9 1603,7 4,6 933,8 5,6 1136,8 5017,9 

8.  ɹʝʣʦʧʦʷʩʥʳ

ʡ ʩʪʨʠʞ 

31 - - - - 105,

1 

3258,1 - - 3363,2 

9.  ɻʦʣʫʙʘʷ 

ʩʦʨʦʢʘ 

85 8,8 748 2,25 191,2 4,5 22,5 8,6 733,5 1719,4 

10.  ɺʦʨʦʥ 920 1,7 1564 - - - - 1,9  1567,6 

11.  ʉʠʟʘʷ ʯʘʡʢʘ 320 - - - - 2,5 800 2,3 736 1540,8 

12.  ɼʘʫʨʩʢʘʷ 

ʛʘʣʢʘ 

136 - - - - 1,4 190,4 5,5 748 945,3 

13.  ɹʝʣʘʷ 

ʪʨʷʩʦʛʫʟʢʘ 

24 - - 17,8 427,2 10,5 252,7 9,5 228 945,7 

14.  ʇʝʩʪʨʳʡ 

ʜʷʪʝʣ 

75 0,9 67,5 1,7 131,2 4,4 333,7 2,5 187,5 729,4 

15.  ʉʚʠʨʠʩʪʝʣʴ  60 8,9 534 2,3 138 - - 0,8 48 732 

16.  ʋʜʦʜ 67 - - 3,1 209,0 3,05 204,3 1,5 100,5 521,5 

17.  ʏʝʨʥʳʡ 

ʢʦʨʰʫʥ 

730 - - - - 0,7 511 - - 511,7 

18.  ɼʝʨʝʚʝʥʩʢʘʷ 

ʣʘʩʪʦʯʢʘ 

17 - - - - 17,9 304,3 1,8 30,6 354,6 

19.  ʆʙʳʢʥʦʚʝʥʥ

ʘ ̫ʢʘʤʝʥʢʘ 

25 - - 1,6 39,5 6,5 165,2 5,2 131,2 349,2 

20.  ʈʝʯʥʘʷ 

ʢʨʘʯʢʘ 

120 - - - - 2 140 1,7 204 347,7 

21.  ɹʦʣʴʰʘʷ 

ʩʠʥʠʮʘ 

14 10,6 42,6 6,5 91,9 1,76 24,6 10,1 141,4 329,5 

22.  ɹʦʣʴʰʘʷ 

ʛʦʨʣʠʮʘ 

230 - - - - 2,5 300 - - 302,5 

23.  ʈʷʙʠʥʥʠʢ  75 - - - - - - 2,8 210 212,8 

24.  ʆʙʳʢʥʦʚʝʥʥ

ʘ ̫ʢʫʢʫʰʢʘ 

148 - - - - 0,9 133,2 - - 134,1 

25.  ʈʦʛʘʪʳʡ 

ʞʘʚʦʨʦʥʦʢ 

37 3,1 113,2 - - - - - - 116,26 

26.  ʆʙʳʢʥʦʚʝʥʥ

ʳʡ ʩʥʝʛʠʨʴ 

25 4,2 105 - - - - - - 109,2 

27.  ɹʝʨʝʛʦʚʘʷ 

ʣʘʩʪʦʯʢʘ 

11 - - - - 12,5 12,5 - - 25 

 

ʉ ʢʦʥʮʘ ʤʘʨʪʘ ʥʘʯʠʥʘʝʪʩʷ ʧʨʠʣʝʪ ʙʝʣʦʡ ʪʨʷʩʦʛʫʟʢʠ ʠ 

ʧʨʝʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʠʣʝʪʝʚʰʠʭ ʧʪʠʮ ʦʥʠ ʜʦʩʪʠʛʥʫʪ ʢ 

ʩʝʨʝʜʠʥʝ ʘʧʨʝʣʷ.  
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ʉʝʟʦʥʥʘʷ ʨʘʟʥʠʮʘ ʚ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʯʝʨʥʦʡ ʚʦʨʦʥʳ 

ʧʦʟʚʦʣʷʝʪ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʧʨʠʤʝʨʥʦ 80% ʦʩʦʙʝʡ ʚʝʩʥʦʡ ʠʩʯʝʟʘʝʪ ʠʟ 

ʛʦʨʦʜʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚ, ʠ ʪʘʢ ʢʘʢ ʚ ʧʨʠʣʝʛʘʶʱʠʭ ʵʢʦʩʠʩʪʝʤʘʭ ʠʭ 

ʯʠʩʣʝʥʥʦʩʪʴ ʥʝ ʚʦʟʨʘʩʪʘʝʪ, ʪʦ ʚʝʨʦʷʪʥʦ ʤʠʛʨʘʮʠʠ ʧʨʦʠʩʭʦʜʷʪ ʚ ʙʦʣʝʝ 

ʩʝʚʝʨʥʳʝ ʨʝʛʠʦʥʳ (ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʶʛ ʗʢʫʪʠʠ). ʉ ʥʘʩʪʫʧʣʝʥʠʝʤ 

ʭʦʣʦʜʦʚ ʵʪʘ ʯʘʩʪʴ ʚʝʨʥʝʪʩʷ ʩʥʦʚʘ ʚ ʛʦʨʦʜ. ʆʩʪʘʥʝʪʩʷ ʥʘ ʛʥʝʟʜʦʚʘʥʠʝ ʚ 

ʛʦʨʦʜʝ ʪʦʣʴʢʦ 20% ʦʩʦʙʝʡ ʯʝʨʥʦʡ ʚʦʨʦʥʳ, ʠʤʝʥʥʦ ʠʭ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʩʦʙʩʪʚʝʥʥʦʡ ʧʦʧʫʣʷʮʠʝʡ ʛʦʨʦʜʘ.  

ʅʘʩʪʫʧʘʶʱʝʝ ʣʝʪʦ ʧʨʠʥʝʩʝʪ ʞʘʨʫ, ʢʦʪʦʨʘʷ ʚ ʛʦʨʦʜʝ ʩ ʩʫʭʠʤ 

ʢʣʠʤʘʪʦʤ ʝʱʝ ʙʦʣʝʝ ʦʱʫʪʠʤʘ. ʇʦʵʪʦʤʫ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʪʠʮ, ʢʦʪʦʨʘʷ 

ʚʳʚʝʣʘ ʧʦʪʦʤʩʪʚʦ ʠ ʧʝʨʚʳʝ ʧʪʝʥʮʦʚʳʝ ʩʪʘʠ ʧʦʢʠʜʘʶʪ ʝʝ ʧʨʝʜʝʣʳ ʠ 

ʫʭʦʜʷʪ ʚ ʧʨʠʛʦʨʦʜʥʳʝ ʨʘʡʦʥʳ, ʘ ʧʦʨʦʡ ʠ ʚʦʚʩʝ ʟʘ ʝʝ ʧʨʝʜʝʣʳ. ʕʪʦ 

ʚʠʜʥʦ ʚ ʜʠʘʛʨʘʤʤʝ 2 ʧʦ ʚʠʜʘʤ ʩ ʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ. 

ʂ ʦʩʝʥʠ, ʩ ʧʝʨʚʳʤʠ ʭʦʣʦʜʘʤʠ ʥʘʯʠʥʘʝʪʩʷ ʚʦʟʚʨʘʱʝʥʠʝ ʧʪʠʮ, 

ʧʦʢʠʥʫʚʰʠʭ ʛʦʨʦʜ ʚ ʣʝʪʥʶʶ ʞʘʨʫ. ɺʠʜʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʷʜʨʦ 

ʩʠʥʘʥʪʨʦʧʥʳʭ ʧʦʧʫʣʷʮʠʡ, ʟʘʡʤʝʪ ʩʚʦʠ ʧʨʠʚʳʯʥʳʝ ʤʝʩʪʘ ʦʙʠʪʘʥʠʷ. ɺ 

ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʦʩʝʥʠ ʦʩʦʙʝʥʥʦ ʵʪʦ ʙʫʜʝʪ ʟʘʤʝʪʥʦ ʫ ʜʦʤʦʚʦʛʦ ʠ 

ʧʦʣʝʚʦʛʦ ʚʦʨʦʙʴʝʚ ʠ ʫ ʩʢʘʣʠʩʪʦʛʦ ʛʦʣʫʙʷ (ʨʠʩ. 2). ʂʘʢ ʤ  rʚʠʜʠʤ ʧʦ 

ʜʘʥʥʳʤ ʨʠʩʫʥʢʘ, ʚʠʜʦʚ ʥʝ ʧʦʢʠʜʘʶʱʠʭ, ʭʦʪʷ ʙ  rʯʘʩʪʠʯʥʦ, ʛʦʨʦʜʩʢʠʝ 

ʵʢʦʩʠʩʪʝʤʳ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʚ ʛʦʨʦʜʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ. 

 

 
ʈʠʩ. 2. ʉʦʦʪʥʦʰʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʧʪʠʮ, ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʷʜʨʦ ʩʠʥʘʥʪʨʦʧʥʦʡ ʧʦʧʫʣʷʮʠʠ ʚ ʛ. ʋʣʘʥ-ʋʜʵ 
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ʈʠʩ. 3. ʉʨʝʜʥʝʛʦʜʦʚʦʡ ʩʫʤʤʘʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʣʦʪʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʠ ʙʠʦʤʘʩʩʳ ʛ. ʋʣʘʥ-ʋʜʵ 

 

ʇʨʦʜʫʢʪʠʚʥʳʤʠ ʧʦʧʫʣʷʮʠʷʤʠ ʷʚʣʷʶʪʩʷ ʪʝ, ʢʦʪʦʨʳʝ ʟʘ ʩʯʝʪ 

ʨʘʟʤʥʦʞʝʥʠʷ ʧʨʠʦʙʨʝʪʘʶʪ ʚʳʩʦʢʫʶ ʜʦʣʶ ʙʠʦʤʘʩʩʳ, ʪ.ʝ. ʩʠʟʳʡ ʠ 

ʩʢʘʣʠʩʪʳʡ ʛʦʣʫʙʠ, ʯʝʨʥʘʷ ʚʦʨʦʥʘ, ʜʦʤʦʚʳʡ ʠ ʧʦʣʝʚʦʡ ʚʦʨʦʙʴʠ, 

ʙʦʨʦʜʘʪʘʷ ʢʫʨʦʧʘʪʢʘ, ʙʝʣʦʧʦʷʩʥʳʡ ʩʪʨʠʞ, ʦʙʳʢʥʦʚʝʥʥʘ ʠ ʛʦʣʫʙʘʷ 

ʩʦʨʦʢʘ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 3 ʷʜʨʦ ʩʠʥʘʥʪʨʦʧʥʳʭ ʧʪʠʮ ʧʨʠ 

ʩʫʤʤʠʨʦʚʘʥʠʠ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʙʠʦʤʘʩʩʳ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʚʠʜʦʚ 

ʧʪʠʮ (ʯʝʨʥʘʷ ʚʦʨʦʥʘ, ʛʦʣʫʙʠ ʩʢʘʣʠʩʪʳʡ ʠ ʩʠʟʳʡ). ʕʪʦ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʪʴ ʟʘʤʝʪʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʫʩʣʦʚʠʷʤʠ ʜʚʫʭ ʚʳʰʝ 

ʫʢʘʟʘʥʥʳʭ ʛʦʨʦʜʦʚ. ʅʘ ʩʪʘʜʠʠ ʘʢʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʩʠʥʘʥʪʨʦʧʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘʭʦʜʠʪʩʷ ʝʱʝ 5 ʚʠʜʦʚ ʧʪʠʮ. 

ɻʦʨʦʜ ʂʳʟʳʣ ï ʩʪʦʣʠʮʘ ʈʝʩʧʫʙʣʠʢʠ ʊʳʚʘ, ʨʘʩʧʦʣʦʞʝʥ ʚ 

ʢʘʤʝʥʠʩʪʦʡ, ʩʠʣʴʥʦ ʨʝʜʫʮʠʨʦʚʘʥʥʦʡ ʩʪʝʧʠ. ʅʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ 

ʨʘʩʧʦʣʦʞʝʥ ʚ ʤʝʩʪʝ ʩʣʠʷʥʠʷ ʜʚʫʭ ʨʝʢ ɹʠʡ-ʍʝʤ ʠ ʂʘʘ-ʍʝʤ, ʦʙʨʘʟʫʷ 

ʋʣʫʛ-ʍʝʤ. ɹʝʨʝʛʘ ʵʪʠʭ ʨʝʢ ʠʤʝʶʪ ʛʫʩʪʳʝ ʟʘʨʦʩʣʠ ʪʦʧʦʣʝʡ, 

ʢʫʩʪʘʨʥʠʢʦʚʳʡ ʧʦʜʣʝʩʦʢ ʠ ʚʳʩʦʢʦʪʨʘʚʴʝ. ʉʘʤʠ ʞʠʣʳʝ ʠ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʤʘʩʩʠʚʳ ʥʘʭʦʜʷʪʩʷ ʚ ʦʯʝʥʴ ʩʫʭʦʡ ʦʧʫʩʪʳʥʝʥʥʦʡ ʩʪʝʧʠ, 

ʩ ʟʘʤʝʪʥʦʡ ʨʝʜʫʢʮʠʝʡ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʤʝʩʪʘʤʠ ʧʦʯʪʠ ʧʦʣʥʳʤ 

ʦʪʩʫʪʩʪʚʠʝʤ ʦʟʝʣʝʥʝʥʠʷ.  

ʇʦ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʣʠʜʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʝʪ 5 

ʚʠʜʦʚ ʧʪʠʮ: ʜʦʤʦʚʳʡ ʠ ʧʦʣʝʚʦʡ ʚʦʨʦʙʴʠ, ʩʠʟʳʡ ʛʦʣʫʙʴ, ʤʘʩʢʠʨʦʚʘʥʥʘʷ 

ʪʨʷʩʦʛʫʟʢʘ ʠ ʙʦʣʴʰʘʷ ʩʠʥʠʮʘ, ʯʪʦ ʜʝʣʘʝʪ ʵʪʦʪ ʛʦʨʦʜ ʙʦʣʴʰʝ 

ʧʨʠʙʣʠʞʝʥʥʳʤ ʢ ʛ. ʋʣʘʥ-ʋʜʵ, ʥʦ ʩʧʝʮʠʬʠʢʘ ʦʙʨʘʟʫʝʪʩʷ ʟʘ ʩʯʝʪ 

ʦʪʩʫʪʩʪʚʠʷ ʩʢʘʣʠʩʪʦʛʦ ʛʦʣʫʙʷ ʠ ʧʨʠʩʫʪʩʪʚʠʷ ʤʘʩʢʠʨʦʚʘʥʥʦʡ 

ʪʨʷʩʦʛʫʟʢʠ. 

ɿʠʤʥʝʝ ʛʦʩʧʦʜʩʪʚʦ ʚ ʥʘʩʝʣʝʥʠʠ (ʪʘʙʣ. 3) ʧʨʠʥʘʜʣʝʞʠʪ ʪʦʣʴʢʦ 

ʜʦʤʦʚʦʤʫ ʚʦʨʦʙʴʶ ʠ ʩʠʟʦʤʫ ʛʦʣʫʙʶ. ɺ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ʛʦʨʦʜʘ ʤʥʦʛʦ 

ʩʚʠʨʠʩʪʝʣʷ, ʙʦʣʴʰʦʡ ʩʠʥʠʮʳ ʠ ʧʦʣʝʚʦʛʦ ʚʦʨʦʙʴʷ. 
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ʉ ʥʘʩʪʫʧʣʝʥʠʝʤ ʚʝʩʥʳ, ʩʨʝʜʠ ʩʘʤʳʭ ʟʘʤʝʪʥʳʭ ʧʪʠʮ ʧʨʠʣʝʪʘʝʪ 

ʤʘʩʢʠʨʦʚʘʥʥʘʷ ʪʨʷʩʦʛʫʟʢʘ ʠ ʯʝʨʥʳʡ ʢʦʨʰʫʥ. ʇʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ 

ʣʝʪʥʝʛʦ ʩʝʟʦʥʘ, ʢʦʛʜʘ ʧʦʷʚʣʷʶʪʩʷ ʧʝʨʚʳʝ ʚʳʚʦʜʢʠ ʧʦʩʪʦʷʥʥʳʝ 

ʦʙʠʪʘʪʝʣʠ ʥʘʯʠʥʘʶʪ ʧʦʢʠʜʘʪʴ ʛʦʨʦʜ. ʇʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʩʢʠʭ 

ʧʪʠʮ ʥʘʯʠʥʘʝʪ ʫʤʝʥʴʰʘʪʴʩʷ. ɹʦʣʴʰʘʷ ʠʭ ʯʘʩʪʴ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚʜʦʣʴ 

ʧʦʡʤʳ ʨʝʢ. ʅʝ ʤʘʣʦ ʧʪʠʮ ʫʡʜʝʪ ʚ ʧʨʠʣʝʛʘʶʱʠʝ ʩʪʝʧʠ, ʛʜʝ ʢ ʵʪʦʤʫ 

ʚʨʝʤʝʥʠ ʦʙʨʘʟʫʝʪʩʷ ʦʙʠʣʠʝ ʥʘʩʝʢʦʤʳʭ ʜʣʷ ʧʨʦʧʠʪʘʥʠʷ ʚʳʚʦʜʢʦʚ. ɺ 

ʯʝʨʪʝ ʛʦʨʦʜʘ ʪʘʢʠʝ ʚʳʚʦʜʢʠ ʛʠʙʥʫʪ ʧʦʜ ʢʦʣʝʩʘʤʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, 

ʙʝʩʧʦʢʦʷʪ ʜʝʪʠ ʠ ʜʦʤʘʰʥʠʝ ʞʠʚʦʪʥʳʝ. ʅʦ ʟʘ ʧʨʝʜʝʣʘʤʠ ʛʦʨʦʜʘ ʚ ʨʘʟʳ 

ʚʦʟʨʘʩʪʘʝʪ ʚʣʠʷʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʭʠʱʥʠʢʦʚ. ɺ ʦʩʥʦʚʥʦʤ 

ʵʪʦ ʭʠʱʥʳʝ ʧʪʠʮʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʥʦʛʦ ʯʝʨʥʦʛʦ ʢʦʨʰʫʥʘ. 

ʇʦʵʪʦʤʫ ʥʝʣʴʟʷ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʟʘ ʛʦʨʦʜʦʤ ʤʝʥʴʰʝ ʬʘʢʪʦʨʦʚ 

ʙʝʩʧʦʢʦʡʩʪʚʘ. ʊʝʤ ʥʠ ʤʝʥʝʝ ʜʦ ʛʣʫʙʦʢʦʡ ʦʩʝʥʠ ʥʝ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ 

ʛʦʨʦʜ ʩʠʟʳʡ ʛʦʣʫʙʴ ʠ ʧʦʣʝʚʦʡ ʚʦʨʦʙʝʡ. ɺʳʚʦʜʦʢ ʜʦʤʦʚʦʛʦ ʚʦʨʦʙʴʷ 

ʚʤʝʩʪʝ ʩ ʯʘʩʪʴʶ ʚʟʨʦʩʣʳʭ ʧʪʠʮ ʚʝʨʥʝʪʩʷ ʚ ʛʦʨʦʜ, ʥʦ ʯʘʩʪʴ ʦʩʪʘʥʝʪʩʷ ʥʘ 

ʟʘʣʝʞʥʳʭ ʟʝʤʣʷʭ ʚʦʢʨʫʛ ʛʦʨʦʜʘ ʩ ʦʙʠʣʠʝʤ ʢʦʥʦʧʣʷʥʳʭ ʟʘʨʦʩʣʝʡ. 

ʇʦʵʪʦʤʫ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʜʦʤʦʚʦʛʦ ʚʦʨʦʙʴʷ, ʚʦʟʨʘʩʪʘʝʪ ʢ ʧʝʨʚʦʡ 

ʧʦʣʦʚʠʥʝ ʦʩʝʥʠ, ʥʦ ʥʝ ʚ ʨʘʟʳ (ʨʠʩ. 4). ʇʦʣʥʦʝ ʚʦʟʚʨʘʱʝʥʠʝ ʚ ʛʦʨʦʜ 

ʚʩʝʡ ʧʦʧʫʣʷʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʦʩʝʥʠ, ʩ ʚʳʧʘʜʝʥʠʝʤ 

ʩʥʝʛʘ. 

ʊʘʙʣʠʮʘ 3 

ʉʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʧʪʠʮ ʚ ʩʝʟʦʥ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʷʜʨʦ 

ʩʠʥʘʥʪʨʦʧʥʦʡ ʧʦʧʫʣʷʮʠʠ ʚ ʛ. ʂʳʟʳʣ 
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1.  ɻʦʣʫʙʴ 

ʩʠʟʳʡ 

265 18,6 4929 18,1 4796,5 12,7 3365,5 12,1 3206,5 16359 

2.  ʏʝʨʥʘʷ 

ʚʦʨʦʥʘ 

800 9,5 7600 - - 1,3 1040 3,3 221,1 8875,2 

3.  ʏʝʨʥʳʡ 

ʢʦʨʰʫʥ 

730 - - 5,4 3942 2,9 2117 1,8 1314 7383,1 

4.  ɺʦʨʦʥ 920 5,1 4692 - - 1,1 1012 1,1 1012 6723,3 

5.  ɼʦʤʦʚʳʡ 

ʚʦʨʦʙʝʡ 

24 21,6 518,4 42,1 1010,4 24,4 585,6 45,1 1082,4 3330 

6.  ʉʦʨʦʢʘ 203 5,7 1157,1 - - 2,5 507,5 3,4 690,2 2366,4 

7.  ɹʦʨʦʜʘʪʘʷ 

ʢʫʨʦʧʘʪʢʘ 

295 4,6 1357 - - - - 0,8 236 1598,4 

8.  ʇʦʣʝʚʦʡ 

ʚʦʨʦʙʝʡ 

15 11,8 177 32,5 487,5 20,9 313,5 23,7 355,5 1422,4 

9.  ʉʚʠʨʠʩʪʝʣʴ 60 14,6 876 - - - - - - 890,6 

10.  ʄʘʩʢʠʨʦʚʘʥ

ʥʘʷ 

ʪʨʷʩʦʛʫʟʢʘ 

21 - - 17,6 369,6 12,7 266,7 5,1 107,1 778,8 

11.  ʆʙʳʢʥʦʚʝʥʥ

ʳʡ ʩʥʝʛʠʨʴ 

30 1,3 390 - - - - - - 391,3 
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12.  ɹʦʣʴʰʘʷ 

ʩʠʥʠʮʘ 

14 11,9 166,6 - - 1,4 19,6 11,4 159,6 370,5 

13.  ɻʦʣʫʙʴ 

ʩʢʘʣʠʩʪʳʡ 

256 0,8 204,8 - - 0,2 51,2 0,1 25,6 282,7 

14.  ɹʝʣʦʩʧʠʥʥʳ

ʡ ʜʷʪʝʣ 

130 0,9 117 - - 0,8 104 0,2 26 248,9 

15.  ʋʜʦʜ 67 - - 1,02 68,3 1,07 71,69 1,5. 100,5 244,1 

16.  ɼʘʫʨʩʢʘʷ 

ʛʘʣʢʘ 

136 - - - - 1,4 190,4 0,3 40,8 232,9 

17.  ʆʙʳʢʥʦʚʝʥʥ

ʘ ̫ʛʘʣʢʘ 

140 - - - - 0,5 70 1,1 154 225,6 

 

ʇʦʧʫʣʷʮʠʷ ʩʠʥʘʥʪʨʦʧʥʦʡ ʯʝʨʥʦʡ ʚʦʨʦʥʳ ʚʤʝʩʪʝ ʩ ʚʳʚʦʜʢʦʤ 

ʪʘʢʞʝ ʧʝʨʝʤʝʩʪʠʪʩʷ ʥʘ ʧʨʠʣʝʛʘʶʱʠʝ ʧʦʣʷ, ʛʜʝ ʦʥʠ ʢ ʦʩʝʥʠ ʧʘʩʫʪʩʷ 

ʩʪʘʜʘʤʠ, ʧʦʝʜʘʷ ʙʝʩʧʦʟʚʦʥʦʯʥʳʭ ʠ ʩʝʤʝʥʘ ʨʘʩʪʝʥʠʡ ʠ ʣʠʰʴ ʪʦʣʴʢʦ ʢ 

ʟʠʤʝ ʚʝʨʥʝʪʩʷ ʚʩʷ ʚ ʛʦʨʦʜ. 

ɹʦʣʴʰʘʷ ʩʠʥʠʮʘ, ʩʦʨʦʢʘ, ʚʦʨʦʥ ʠ ʙʦʨʦʜʘʪʘʷ ʢʫʨʦʧʘʪʢʘ ʚ 

ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʛʦʨʦʜʝ ʣʠʰʴ ʚ ʭʦʣʦʜʥʦʝ ʚʨʝʤʷ ʛʦʜʘ. 

ʇʦʩʪʝʧʝʥʥʦ ʢ ʢʦʥʮʫ ʩʝʥʪʷʙʨʷ ʧʨʦʠʩʭʦʜʠʪ ʦʪʣʝʪ ʯʝʨʥʦʛʦ ʢʦʨʰʫʥʘ, 

ʤʘʩʢʠʨʦʚʘʥʥʦʡ ʪʨʷʩʦʛʫʟʢʠ. ʄʝʥʝʝ ʚʩʝʛʦ ʟʘʤʝʪʥʳ ʩʪʘʡʢʠ ʩʢʘʣʠʩʪʦʛʦ 

ʛʦʣʫʙʷ, ʦʪʜʝʣʴʥʳʝ ʧʪʠʮʳ: ʙʝʣʦʩʧʠʥʥʳʡ ʜʷʪʝʣ, ʜʘʫʨʩʢʘʷ ʛʘʣʢʘ, 

ʦʙʳʢʥʦʚʝʥʥʘʷ ʛʘʣʢʘ ʠ ʫʜʦʜ. ɼʘʥʥʘʷ ʛʨʫʧʧʘ ʧʪʠʮ ʚʥʝʩʝʥʘ ʚ ʷʜʨʦ 

ʩʠʥʘʥʪʨʦʧʥʦʡ ʧʦʧʫʣʷʮʠʠ ʣʠʰʴ ʧʦ ʩʪʘʙʠʣʴʥʦʩʪʠ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʙʠʦʪʦʧʦʚ ʛʦʨʦʜʘ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 3 ʣʠʜʠʨʫʶʱʝʝ ʤʝʩʪʦ ʧʦ ʙʠʦʤʘʩʩʝ ʚ ʮʝʣʦʤ 

ʟʘ ʛʦʜ ʧʨʠʥʘʜʣʝʞʠʪ ʩʠʟʦʤʫ ʛʦʣʫʙʶ. ɿʠʤʦʡ ʟʥʘʯʠʪʝʣʴʥʦ ʚʣʠʷʥʠʝ 

ʯʝʨʥʦʡ ʚʦʨʦʥʳ, ʩʠʟʦʛʦ ʛʦʣʫʙʷ ʠ ʚʦʨʦʥʘ. ʕʪʠ ʧʪʠʮʳ ʚ ʦʩʥʦʚʥʦʤ 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʤʝʩʪʘʤ ʩʢʦʧʣʝʥʠʷ ʤʫʩʦʨʘ ʠ ʧʠʱʝʚʳʭ ʦʪʭʦʜʦʚ. ɺʝʩʥʦʡ 

ʩʠʟʳʡ ʛʦʣʫʙʴ, ʯʝʨʥʳʡ ʢʦʨʰʫʥ ʠ ʜʦʤʦʚʳʡ ʚʦʨʦʙʝʡ. ɺ ʣʝʪʥʶʶ ʞʘʨʫ ʚ 

ʛʦʨʦʜʝ ʦʯʝʥʴ ʩʫʭʦ ʠ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʫʩʧʝʰʥʦ ʤʦʛʫʪ ʧʨʦʢʦʨʤʠʪʴʩʷ 

ʣʠʰʴ ʛʦʣʫʙʠ, ʢʦʨʰʫʥʳ ʠ ʚʦʨʦʥʳ. ʂ ʦʩʝʥʠ ʢʘʨʪʠʥʘ ʦʯʝʥʴ ʥʝʩʪʘʙʠʣʴʥʘ, 

ʪʘʢ ʢʘʢ ʦʩʥʦʚʥʘʷ ʙʠʦʤʘʩʩʘ ʧʪʠʮ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʘ ʚ ʧʨʠʛʦʨʦʜʥʦʡ 

ʯʘʩʪʠ. ʆʩʥʦʚʥʘʷ ʢʘʨʪʠʥʘ ʪʦʣʴʢʦ ʩʬʦʨʤʠʨʫʝʪʩʷ ʢ ʥʘʯʘʣʫ ʟʠʤʥʠʭ 

ʭʦʣʦʜʦʚ. 

ʇʨʠ ʫʩʨʝʜʥʝʥʠʠ ʜʘʥʥʳʭ ʧʦ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩ ʫʯʝʪʦʤ 

ʙʠʦʤʘʩʩʳ ʧʦʧʫʣʷʮʠʡ ʚʠʜʦʚ, ʠʤʝʶʱʠʭ ʚʳʩʦʢʠʡ ʩʪʘʪʫʩ ʦʙʠʪʘʥʠʷ ʚ 

ʛʦʨʦʜʝ ʚʠʜʥʦ (ʨʠʩ. 5) ʜʦʤʠʥʠʨʫʶʱʝʝ ʟʥʘʯʝʥʠʝ ʩʠʟʦʛʦ ʛʦʣʫʙʷ, ʪ.ʝ. 

ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʷʜʨʦ ʩʠʥʘʥʪʨʦʧʥʦʡ ʧʦʧʫʣʷʮʠʠ ʦʙʨʘʟʫʝʪ ʚʩʝʛʦ 

ʣʠʰʴ ʦʜʠʥ ʚʠʜ ʧʪʠʮʳ ʠ ʠʤʝʝʪʩʷ ʛʨʫʧʧʘ ʠʟ 7-8 ʚʠʜʦʚ ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ 

ʥʘ ʘʢʪʠʚʥʦʡ ʩʪʘʜʠʠ ʦʩʚʦʝʥʠʷ ʛʦʨʦʜʩʢʠʭ ʵʢʦʩʠʩʪʝʤ. 

ɺ ʛ. ɹʣʘʛʦʚʝʱʝʥʩʢ ʷʜʨʦ ʩʠʥʘʥʪʨʦʧʥʦʡ ʧʦʧʫʣʷʮʠʠ ʩʦʩʪʘʚʣʷʶʪ 

ʣʠʰʴ 7 ʚʠʜʦʚ ʧʪʠʮ (ʪʘʙʣ. 4). ɼʦʣʷ ʫʯʘʩʪʠʷ ʚ ʥʘʩʝʣʝʥʠʠ ʩʠʟʦʛʦ ʛʦʣʫʙʷ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 80% ï ʵʪʦ ʦʯʝʥʴ ʩʠʣʴʥʦ ʚʳʜʝʣʷʝʪ ʝʛʦ ʩʨʝʜʠ ʚʩʝʭ 

ʦʩʪʘʣʴʥʳʭ ʧʪʠʮ ʛʦʨʦʜʘ, ʪ.ʝ. ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʧʪʠʮʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʟʘʤʝʪʥʫʶ ʜʦʣʶ ʚ ʥʘʩʝʣʝʥʠʠ ʩʦʩʪʘʚʣʷʶʪ ʚʩʝʛʦ ʣʠʰʴ 20%. 
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ʈʠʩ. 4. ʉʦʦʪʥʦʰʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʧʪʠʮ, ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʷʜʨʦ ʩʠʥʘʥʪʨʦʧʥʦʡ ʧʦʧʫʣʷʮʠʠ ʚ ʛ. ʂʳʟʳʣ 

 

 
ʈʠʩ. 5. ʉʨʝʜʥʝʛʦʜʦʚʦʡ ʩʫʤʤʘʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʣʦʪʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʠ ʙʠʦʤʘʩʩʳ ʛ. ʂʳʟʳʣ 

 

ʇʦʣʝʚʦʡ ʚʦʨʦʙʝʡ ʭʦʪʴ ʠ ʧʨʝʚʳʰʘʝʪ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʩʠʟʦʛʦ 

ʛʦʣʫʙʷ, ʥʦ ʠʤʝʝʪ ʤʝʥʴʰʫʶ ʙʠʦʤʘʩʩʫ. ʏʝʨʥʘʷ ʚʦʨʦʥʘ ʟʘʤʝʪʥʘ ʣʠʰʴ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʟʠʤʥʠʭ ʤʝʩʷʮʝʚ ʠ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʛʥʝʟʜʦʚʦʛʦ ʧʝʨʠʦʜʘ ʩ 

ʨʘʥʥʝʡ ʚʝʩʥʳ ʧʦʣʥʦʩʪʴʶ ʧʦʢʠʜʘʝʪ ʧʨʝʜʝʣʳ ʛʦʨʦʜʘ. ʏʠʩʣʝʥʥʦʩʪʴ ʚʠʜʘ 

ʚ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʛʦʨʦʜʫ ʵʢʦʩʠʩʪʝʤʘʭ ʨʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ, ʧʦʵʪʦʤʫ ʤʦʞʥʦ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʩʝʟʦʥʥʘʷ ʤʠʛʨʘʮʠʠ ʥʝ ʠʤʝʝʪ ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʡ.  

ɼʘʞʝ ʟʠʤʦʡ ʯʝʨʥʘʷ ʚʦʨʦʥʘ ʚ ʜʥʝʚʥʦʝ ʚʨʝʤʷ ʤʘʣʦ ʟʘʤʝʪʥʘ, ʪʘʢ 

ʢʘʢ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʨʘʩʩʚʝʪʘ ʦʙʨʘʟʫʝʪ ʤʠʛʨʠʨʫʶʱʠʝ ʚʝʨʝʥʠʮʳ ʩ 

ʚʝʨʭʥʝʛʦ ʙʝʨʝʛʘ ʨ. ɸʤʫʨ ʠ ɿʝʷ (ʛ. ɹʣʘʛʦʚʝʱʝʥʩʢ) ʚ ʩʪʦʨʦʥʫ ʥʠʞʥʝʡ 
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ʪʝʨʨʘʩʳ ʵʪʠʭ ʨʝʢ (ʯʝʨʝʟ ɸʤʫʨ ʚ ʛ. ʍʵʡʭʵ, ʂʠʪʘʡ; ʯʝʨʝʟ ɿʝʷ ʚ ʧ. 

ɺʣʘʜʠʤʠʨʦʚʢʘ, ʈʦʩʩʠʷ). ʇʝʨʝʜ ʥʘʩʪʫʧʣʝʥʠʝʤ ʟʘʢʘʪʘ, ʘ ʟʠʤʦʡ ʵʪʦ ʩ 17-

19 ʯʘʩʦʚ ʚʦʟʚʨʘʱʘʶʪʩʷ ʦʙʨʘʪʥʦ ʥʘ ʥʦʯʝʚʢʠ, ʦʙʨʘʟʫʷ ʩʢʦʧʣʝʥʠʷ ʥʘ 

ʚʳʩʦʢʠʭ ʪʦʧʦʣʷʭ ʠ ʢʘʨʥʠʟʘʭ ʢʨʳʰ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ. ɼʥʝʤ ʠʭ ʚ ʛʦʨʦʜʝ 

ʦʯʝʥʴ ʤʘʣʦ, ʧʨʘʢʪʠʯʝʩʢʠ ʝʜʠʥʠʮʳ. ɺ ʧʦʩʣʝʜʥʠʡ ʛʦʜ ʥʘ ʢʨʳʰʘʭ ʠ ʚ 

ʧʘʨʢʘʭ ʩʪʘʣʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʫʩʪʨʦʡʩʪʚʘ, ʦʪʧʫʛʠʚʘʶʱʠʝ ʧʪʠʮ ʚ ʯʝʨʪʝ 

ʛʦʨʦʜʘ ʠ ʤʝʩʪ ʪʘʢʠʭ ʥʦʯʝʚʦʢ, ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʴʰʝ. 

ɺʦʟʚʨʘʱʝʥʠʝ ʯʝʨʥʦʡ ʚʦʨʦʥʳ ʧʨʦʠʩʭʦʜʠʪ ʚ ʜʚʘ ʵʪʘʧʘ. ʇʝʨʚʘʷ 

ʛʨʫʧʧʘ ʚʝʨʥʝʪʩʷ ʚ ʩʝʥʪʷʙʨʝ ʩ ʥʘʩʪʫʧʣʝʥʠʝʤ ʧʝʨʚʳʭ ʤʦʨʦʟʦʚ, ʟʘʡʤʝʪ 

ʧʦʩʪʦʷʥʥʳʝ ʤʝʩʪʘ ʥʦʯʝʚʦʢ ʠ ʩʬʦʨʤʠʨʫʝʪ ʧʦʩʪʦʷʥʥʳʝ ʤʠʛʨʘʮʠʦʥʥʳʝ 

ʢʦʨʤʦʚʳʝ ʤʘʨʰʨʫʪʳ. ɺʪʦʨʘʷ ʧʘʨʪʠʷ ʧʪʠʮ ʧʨʝʙʳʚʘʝʪ ʚ ʦʢʪ̫ʙʨʝ, ʢʦʛʜʘ 

ʧʨʦʠʩʭʦʜʠʪ ʨʝʟʢʠʡ ʩʢʘʯʦʢ ʯʠʩʣʝʥʥʦʩʪʠ. 

ʊʘʙʣʠʮʘ 4 

ʉʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʧʪʠʮ ʚ ʩʝʟʦʥ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʷʜʨʦ 

ʩʠʥʘʥʪʨʦʧʥʦʡ ʧʦʧʫʣʷʮʠʠ ʚ ʛ. ɹʣʘʛʦʚʝʱʝʥʩʢ 
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1 ʉʠʟʳʡ 

ʛʦʣʫʙʴ  

265 64,9 17198,5 102,9 27280,7 68,8 18229,3 74,1 19636,5 82920,7 

2 ʇʦʣʝʚʦʡ 

ʚʦʨʦʙʝʡ  

15 136,1 2041,5 122,6 1839 191,4 2871 97,9 1468,5 8783 

3 ʉʦʨʦʢʘ 

ʦʙʳʢʥʦʚʝʥʥ

ʘ ̫

203 6,5 1319,5 8,8 1787,2 7,74 1571,2 9,7 1969,1 6882,7 

4 ɹʦʣʴʰʘʷ 

ʩʠʥʠʮʘ  

14 28,1 393,4 15,8 221,2 28,8 403,5 25,75 360,5 1491,05 

5 ɺʦʩʪʦʯʥʘʷ 

ʯʸʨʥʘʷ 

ʚʦʨʦʥʘ  

800 3,8 304 0,08 64 - - 0,37 296 1468,2 

6 ɿʝʣʸʥʘʷ 

ʧʝʥʦʯʢʘ 

8 - - 10,9 810,9 0,86 6,88 5,64 45,1 888,3 

7 ɺʦʩʪʦʯʥʘʷ 

ʩʠʥʠʮʘ  

14 14,9 208,6 - - - - 3,2 44,8 285,5 

 

ʇʨʦʜʫʢʪʠʚʥʦʩʪʴ ʵʢʦʩʠʩʪʝʤʳ ʤʦʞʥʦ ʨʘʩʮʝʥʠʪʴ ʩʢʦʨʦʩʪʴʶ 

ʧʨʠʨʦʩʪʘ ʙʠʦʤʘʩʩʳ ʚʠʜʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʦʜʥʦʛʦ ʩʝʟʦʥʘ ʨʘʟʤʥʦʞʝʥʠʷ, ʘ 

ʪʘʢʞʝ ʧʦ ʛʦʜʘʤ, ʪʘʢ ʢʘʢ ʛʦʜ ʦʪ ʛʦʜʘ ʤʦʞʝʪ ʠʤʝʪʴ ʚʘʨʠʘʮʠʠ ʠʟ-ʟʘ 

ʢʣʠʤʘʪʘ. ʇʦʵʪʦʤʫ ʙʠʦʤʘʩʩʘ ʧʦʩʪʝʧʝʥʥʦ ʟʘ ʩʝʟʦʥ ʨʘʟʤʥʦʞʝʥʠʷ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʫ ʩʦʨʦʢʠ ʦʙʳʢʥʦʚʝʥʥʦʡ. ɿʠʤʦʡ ʯʘʩʪʴ ʧʦʣʝʚʦʛʦ 

ʚʦʨʦʙʴʷ ʧʦʛʠʙʘʝʪ, ʦʩʦʙʝʥʥʦ ʤʦʣʦʜʳʝ ʧʪʠʮʳ ʠ ʤʝʣʢʠʝ ʩʘʤʦʯʢʠ, 

ʢʦʪʦʨʳʝ ʟʘ ʪʝʧʣʦʝ ʚʨʝʤʷ ʛʦʜʘ ʥʝ ʩʤʦʛʣʠ ʥʘʙʨʘʪʴ ʤʘʩʩʫ. ʏʘʩʪʴ ʩʠʟʦʛʦ 

ʛʦʣʫʙʷ ʩʨʘʟʫ ʧʦʩʣʝ ʚʳʣʝʪʘ ʧʦʛʠʙʘʝʪ ʧʦʜ ʢʦʣʝʩʘʤʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, 

ʯʘʩʪʴ ʫʡʜʝʪ ʥʘ ʧʦʣʷ ʠ ʟʘ ʪʝʤ ʧʦʧʦʣʥʠʪ ʩʪʘʠ, ʞʠʚʫʱʠʝ ʥʘ 
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ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ ʠ ʚ ʛʦʨʦʜ ʜʦ ʩʣʝʜʫʶʱʝʡ ʟʠʤʳ 

ʤʦʞʝʪ ʥʝ ʚʦʟʚʨʘʱʘʪʴʩʷ. 

 

ʈʠʩ. 6. ʉʦʦʪʥʦʰʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʧʪʠʮ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʷʜʨʦ 

ʩʠʥʘʥʪʨʦʧʥʦʡ ʧʦʧʫʣʷʮʠʠ ʚ ʛ. ɹʣʘʛʦʚʝʱʝʥʩʢ 

ʈʠʩ. 7. ʉʨʝʜʥʝʛʦʜʦʚʦʡ ʩʫʤʤʘʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 

ʠ ʙʠʦʤʘʩʩʳ ʛ. ɹʣʘʛʦʚʝʱʝʥʩʢ 

 

ʇʨʠ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʜʘʥʥʳʭ (ʨʠʩ. 6) ʜʦʤʠʥʠʨʫʝʪ ʪʦʣʴʢʦ 2 ʚʠʜʘ 

ʧʪʠʮ, ʧʨʠ ʯʝʤ, ʩ ʙʦʣʴʰʦʡ ʨʘʟʥʠʮʝʡ ʚ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʇʦʣʝʚʦʡ 

ʚʦʨʦʙʝʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʩʫʧʝʨʜʦʤʠʥʘʥʪʥʳʡ ʚʠʜ, ʩʠʟʳʡ ʛʦʣʫʙʴ ʢʘʢ 

ʜʦʤʠʥʘʥʪʥʳʡ. ʅʝʙʦʣʴʰʘʷ ʨʘʟʥʠʮʘ ʚ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩʨʝʜʠ 

ʦʩʪʘʣʴʥʳʭ ʚʠʜʦʚ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 4, ʠʤʝʝʪ ʙʦʣʴʰʘʷ ʩʠʥʠʮʘ, ʥʦ 

ʚʩʝ ʞʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʪʥʝʩʝʥʘ ʢ ʷʜʨʫ ʩʠʥʘʥʪʨʦʧʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʪʠʮ 

ʵʪʦʛʦ ʛʦʨʦʜʘ ʪʘʢ ʢʘʢ ʠʩʭʦʜʷ ʠʟ ʜʦʣʠ ʚ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʦʥʘ 
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ʩʫʙʜʦʤʠʥʘʥʪʥʘ (1,0-9,9 % ʦʪ ʦʙʱʝʡ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚʩʝʭ ʚʠʜʦʚ 

ʧʪʠʮ ʚ ʜʘʥʥʦʤ ʙʠʦʪʦʧʝ) (ʊʦʜʝʨʘʰ,1984). 

ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʯʘʩʪʴ ʦʩʦʙʝʡ ʧʦʧʫʣʷʮʠʠ ʵʪʠʭ ʚʠʜʦʚ ʧʪʠʮ 

ʦʩʪʘʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ, ʘ ʢʘʢʘʷ-ʪʦ ʯʘʩʪʴ ʧʦʢʠʥʝʪ ʛʦʨʦʜʩʢʠʝ 

ʣʘʥʜʰʘʬʪʳ. ʀʥʘʯʝ ʧʨʦʠʩʭʦʜʠʪ ʫ ʤʝʩʪʥʦʡ ʧʦʧʫʣʷʮʠʠ ʯʝʨʥʦʡ ʚʦʨʦʥʳ ʠ 

ʫ ʙʦʣʴʰʦʡ ʩʠʥʠʮʳ, ʢʦʪʦʨʳʝ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʫʡʜʫʪ ʚ 

ʙʣʠʞʘʡʰʠʝ ʧʨʠʨʦʜʥʳʝ ʣʝʩʘ. ʃʝʪʦʤ, ʦʩʦʙʝʥʥʦ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ, 

ʯʘʩʪʴ ʧʦʧʫʣʷʮʠʠ ʧʦʣʝʚʦʛʦ ʚʦʨʦʙʴʷ ʠ ʙʦʣʴʰʦʡ ʩʠʥʠʮʳ ʥʘʯʥʝʪ 

ʚʦʟʚʨʘʱʘʪʴʩʷ ʚ ʛʦʨʦʜ. 

ʉʫʤʤʘʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʙʠʦʤʘʩʩʳ ʛ. 

ɹʣʘʛʦʚʝʱʝʥʩʢ (ʨʠʩ. 6) ʧʦʢʘʟʳʚʘʝʪ ʣʠʜʠʨʦʚʘʥʠʝ ʣʠʰʴ ʦʜʥʦʛʦ ʚʠʜʘ 

ʧʪʠʮʳ ï ʩʠʟʳʡ ʛʦʣʫʙʴ, ʧʦʵʪʦʤʫ ʢ ʷʜʨʫ ʩʠʥʘʥʪʨʦʧʥʦʡ ʧʦʧʫʣʷʮʠʠ ʚʩʝ ʞʝ 

ʦʪʥʝʩʝʤ ʪʦʣʴʢʦ ʝʛʦ. 

ɿʘʢʣʶʯʝʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʛʦʨʦʜʘʭ ʜʦʤʠʥʠʨʫʶʱʠʭ ʚʠʜʦʚ ʧʪʠʮ ʥʝ ʤʥʦʛʦ, ʩʧʠʩʦʢ 

ʧʦʯʪʠ ʩʭʦʜʝʥ. ʀʩʭʦʜʷ ʠʟ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʟʘʤʝʪʥʘ ʜʦʣʷ ʧʪʠʮ, 

ʢʦʪʦʨʳʝ ʘʢʪʠʚʥʦ ʦʩʚʘʠʚʘʶʪ ʛʦʨʦʜʩʢʠʝ ʵʢʦʩʠʩʪʝʤʳ. ʗʜʨʦ 

ʩʠʥʘʥʪʨʦʧʥʳʭ ʧʪʠʮ ʚ ʚʳʙʨʘʥʥʳʭ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʦʨʦʜʘʭ ʘʟʠʘʪʩʢʦʡ 

ʯʘʩʪʠ ɽʚʨʘʟʠʠ ʦʙʨʘʟʦʚʘʥ ʧʪʠʮʘʤʠ ʦʩʝʜʣʳʤʠ, ʧʨʦʭʦʜʠʚʰʠʤʠ 

ʩʠʥʘʥʪʨʦʧʠʟʘʮʠʶ ʥʘ ʤʝʩʪʝ (ʯʝʨʥʳʡ ʢʦʨʰʫʥ, ʩʢʘʣʠʩʪʳʡ ʛʦʣʫʙʴ, ʯʝʨʥʘʷ 

ʚʦʨʦʥʘ), ʩʠʟʳʡ ʛʦʣʫʙʴ ʷʚʣʷʝʪʩʷ ʚʠʜʦʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚʤʝʩʪʝ ʩ 

ʨʘʟʚʠʪʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ ʨʝʛʠʦʥʘ. ɼʘʥʥʘʷ ʛʨʫʧʧʘ ʧʪʠʮ ʥʝ 

ʚʩʝʛʜʘ ʯʝʪʢʦ ʧʦʢʘʟʳʚʘʝʪ ʩʧʝʮʠʬʠʢʫ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ, ʥʦ ʚʩʝ ʞʝ ʤʦʞʝʪ 

ʜʘʪʴ ʦʙʲʷʩʥʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʘʥʜʰʘʬʪʦʚ ʛʦʨʦʜʘ ʠ ʜʨʫʛʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
ɺʘʭʨʫʰʝʚ ɸ.ɸ., ʐʚʝʮʦʚ ɸ.ʅ. 1974. ɿʠʤʥʝʝ ʥʘʩʝʣʝʥʠʝ ʧʪʠʮ ʄʦʩʢʚʳ ʠ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʇʦʜʤʦʩʢʦʚʴʷ: ʤʘʪʝʨʠʘʣʳ 6-ʡ ɺʩʝʩʦʶʟʥ. 

ʆʨʥʠʪʦʣʦʛʠʯʝʩʢʦʡ ʢʦʥʬ. ʄ.: ʀʟʜ-ʚʦ ʄɻʋ. ʉ. 63-67. 
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Here we analyze data that resulted from the research carried out in the 

settlements of the Asian part of Russia, including Mongolia. We chose cities 

taking into account the difference in the aridity, landscapes, and cultural and 

ethnic characteristics. When isolating the core of the synanthropic 

population is not enough to rely only on population density indicators. 

Accounting for the biomass formed by a particular species in different 

seasons of the year per unit area makes it possible to assess the significance 

of the population for specific ecosystems of t settlements. This is thus the 

feature of the population of synanthropic birds. 
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1
 ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ï  

ʄʉʍɸ ʠʤ. ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ, ʄʦʩʢʚʘ 
2
 ʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʂʘʟʘʥʴ

  

 
ʄʦʩʢʚʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʝʤʥʦʛʠʭ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ, ʛʜʝ ʪʨʘʚʷʥʘʷ ʣʷʛʫʰʢʘ 

(Rana temporaria) ʧʨʝʚʦʩʭʦʜʠʪ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʜʨʫʛʠʝ ʚʠʜʳ ʟʝʤʥʦʚʦʜʥʳʭ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʙʦʣʴʰʠʥʩʪʚʘ ʧʘʨʢʦʚ ʛʦʨʦʜʘ 

ʧʦ ʙʝʨʝʛʘʤ ʨʝʢ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʟʠʤʦʚʢʘ ʵʪʦʛʦ ʚʠʜʘ. ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ 

ʣʷʛʫʰʝʢ ʠʟ ʤʦʩʢʦʚʩʢʠʭ ʧʦʧʫʣʷʮʠʡ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʦʡ ʨʘʟʤʝʨ ʪʝʣʘ ʚʟʨʦʩʣʳʭ 

ʦʩʦʙʝʡ ʠ ʚʳʩʦʢʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ. ʈʘʥʝʝ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʚʳʩʦʢʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʞʠʟʥʠ. ʅʘʤʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʨʘʟʤʥʦʞʘʶʱʠʭʩʷ ʦʩʦʙʝʡ ʚ ʪʨʝʭ ʣʦʢʘʣʠʪʝʪʘʭ: ʃʝʩʥʘʷ ʦʧʳʪʥʘʷ ʜʘʯʘ ʈɻɸʋ-

ʄʉʍɸ ʠʤʝʥʠ ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ, ʇʨʠʨʦʜʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʘʨʢ çɹʠʪʮʝʚʩʢʠʡ 

ʣʝʩè, ʂʦʪʪʝʜʞʥʳʡ ʧʦʩʝʣʦʢ çʃʫʢʦʤʦʨʴʝè. ʋ ʦʪʣʦʚʣʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʠʟʤʝʨʷʣʠ 

ʜʣʠʥʫ ʪʝʣʘ ʠ ʚ ʫʩʣʦʚʠʷʭ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦʣʫʯʘʣʠ ʦʪ ʥʠʭ ʷʡʮʘ. ɺʦʟʨʘʩʪ ʣʷʛʫʰʝʢ 

ʦʧʨʝʜʝʣʷʣʠ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʘ ʩʢʝʣʝʪʦʭʨʦʥʦʣʦʛʠʠ. ɺ ʢʘʯʝʩʪʚʝ 

ʨʝʛʠʩʪʨʠʨʫʶʱʝʡ ʩʪʨʫʢʪʫʨʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʨʝʟʳ ʬʘʣʘʥʛʠ ʯʝʪʚʝʨʪʦʛʦ ʧʘʣʴʮʘ 

ʟʘʜʥʝʡ ʢʦʥʝʯʥʦʩʪʠ. ɺʩʝʛʦ ʙʳʣʠ ʠʟʫʯʝʥʳ ʧʨʝʧʘʨʘʪʳ ʦʪ 42 ʩʘʤʦʢ ʠ 61 ʩʘʤʮʘ. 

ɹʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʦʣʦʚʦʟʨʝʣʳʝ ʩʘʤʢʠ ʠʤʝʶʪ ʚʦʟʨʘʩʪ ʦʪ 2 ʜʦ 8 ʣʝʪ, ʘ ʩʘʤʮʳ 

ʦʪ 2 ʜʦ 6 ʣʝʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʘʤʢʠ R. temporaria ʚ ʄʦʩʢʚʝ ʧʨʠʥʠʤʘʶʪ 

ʫʯʘʩʪʠʝ ʚ ʨʘʟʤʥʦʞʝʥʠʠ ʥʝ ʙʦʣʝʝ 6 ʨʘʟ ʚ ʞʠʟʥʠ, ʘ ʚ ʩʨʝʜʥʝʤ 3 ʨʘʟʘ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʩʘʤʮʳ ï 5 ʠ 2ï3 ʨʘʟ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʈʘʟʤʝʨ ʩʘʤʦʢ ʚ ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ 

ʚʳʙʦʨʢʘʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʢʦʨʨʝʣʠʨʦʚʘʣ ʩ ʧʣʦʜʦʚʠʪʦʩʪʴʶ. ʗʚʣʝʥʠʝ 

ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʜʦʚʠʪʦʩʪʠ ʩʘʤʢʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʟʤʝʨʦʚ ʪʝʣʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʭʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʠʤʝʥʥʦ ʤʦʩʢʦʚʩʢʠʭ ʧʦʧʫʣʷʮʠʡ. ɸʚʪʦʨʳ ʧʨʝʜʧʦʣʘʛʘʶʪ, 

ʯʪʦ ʫʩʢʦʨʝʥʥʳʝ ʪʝʤʧʳ ʨʦʩʪʘ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʝ ʨʘʥʥʝʝ ʜʦʩʪʠʞʝʥʠʝ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʣʦʜʦʚʠʪʦʩʪʠ, ʷʚʣʷʶʪʩʷ ʤʝʭʘʥʠʟʤʦʤ, ʢʦʤʧʝʥʩʠʨʫʶʱʠʤ 

ʥʠʟʢʫʶ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʚ ʫʩʣʦʚʠʷʭ ʤʝʛʘʧʦʣʠʩʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʩʭʚʦʩʪʳʝ ʘʤʬʠʙʠʠ, ʜʝʤʦʛʨʘʬʠʷ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʞʠʟʥʠ. 

 

                                                 

 
*  ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʟʘ ʩʯʸʪ ʩʨʝʜʩʪʚ ʇʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʈɻɸʋ ï ʄʉʍɸ ʠʤʝʥʠ ʂ.ɸ. 

ʊʠʤʠʨʷʟʝʚʘ ʚ ʨʘʤʢʘʭ ʇʨʦʛʨʘʤʤʳ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʣʠʜʝʨʩʪʚʘ 

çʇʨʠʦʨʠʪʝʪ-2030è 
É ʉʪʝʧʘʥʢʦʚʘ ʀ.ɺ., ɸʬʨʠʥ ʂ.ɸ., 
  ʉʘʠʪʦʚ ɺ.ʈ., ʀʚʦʣʛʘ ʈ.ɸ., 

  ʂʠʜʦʚ ɸ.ɸ., 2024 
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ɺʚʝʜʝʥʠʝ. ʊʨʘʚʷʥʘʷ ʣʷʛʫʰʢʘ (Rana temporaria Linnaeus, 1758) 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤ ʚʠʜʦʤ ʘʤʬʠʙʠʡ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʣʝʩʥʦʛʦ ʧʦʷʩʘ ɽʚʨʦʧʳ, ʯʪʦ ʦʙʫʩʣʦʚʠʣʦ ʝʝ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʩʚʷʱʝʥʥʳʭ ʚʣʠʷʥʠʶ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ 

ʥʘ ʜʠʥʘʤʠʯʝʩʢʫʶ ʜʝʤʦʛʨʘʬʠʶ ʞʠʚʦʪʥʳʭ (ʂʦʩʠʥʮʝʚʘ, 2006; ʉʝʚʝʨʮʦʚʘ ʠ ʜʨ., 

2015). ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʚ ʧʨʝʜʝʣʘʭ ʘʨʝʘʣʘ ʪʨʘʚʷʥʘʷ ʣʷʛʫʰʢʘ 

ʧʨʠ ʚʦʟʨʘʩʪʘʥʠʠ ʫʨʙʘʥʠʟʘʮʠʠ ʠʩʯʝʟʘʝʪ ʦʜʥʦʡ ʠʟ ʧʝʨʚʳʭ, ʦʙʳʯʥʦ ʫʩʪʫʧʘʷ ʧʦ 

ʯʠʩʣʝʥʥʦʩʪʠ ʜʨʫʛʦʤʫ ʚʠʜʫ ʙʫʨʳʭ ʣʷʛʫʰʝʢ ï R. arvalis Nilsson, 1842 

(ɺʝʨʰʠʥʠʥ, 1997; ʇʝʪʨʦʚʩʢʠʡ ʠ ʜʨ., 2021). ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʵʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʵʢʦʣʦʛʠʠ R. temporaria: ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʙʦʣʴʰʠʥʩʪʚʘ ʜʨʫʛʠʭ ʝʚʨʦʧʝʡʩʢʠʭ ʟʝʤʥʦʚʦʜʥʳʭ, ʦʥʠ ʥʫʞʜʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ 

ʤʝʣʢʦʚʦʜʥʳʭ ʩʪʦʷʯʠʭ ʚʦʜʦʝʤʘʭ ʜʣʷ ʨʘʟʤʥʦʞʝʥʠʷ, ʥʦ ʠ ʚ ʧʨʦʪʦʯʥʳʭ 

ʥʝʧʨʦʤʝʨʟʘʶʱʠʭ ʜʣʷ ʟʠʤʦʚʢʠ. ɺ ʄʦʩʢʚʝ, ʢʨʫʧʥʝʡʰʝʤ ʧʦ ʧʣʦʱʘʜʠ ʠ 

ʥʘʩʝʣʝʥʠʶ ʛʦʨʦʜʝ ʈʦʩʩʠʠ, ʙʦʣʴʰʠʥʩʪʚʦ ʟʥʘʯʠʤʳʭ ʜʣʷ ʟʝʤʥʦʚʦʜʥʳʭ ʦʩʪʨʦʚʦʚ 

ʟʝʣʝʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʦ ʚʜʦʣʴ ʚʦʜʦʪʦʢʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʫʩʧʝʰʥʫʶ ʛʠʙʝʨʥʘʮʠʶ ʪʨʘʚʷʥʦʡ ʣʷʛʫʰʢʠ (ʉʪʝʧʘʥʢʦʚʘ, ʂʠʜʦʚ, 2019; 

ʇʝʪʨʦʚʩʢʠʡ ʠ ʜʨ., 2021). ɺʝʨʦʷʪʥʦ, ʠʤʝʥʥʦ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ R. temporaria ʚ 

ʩʪʦʣʠʮʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʭ ʢ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʝ 

ʚʠʜʦʚ, ʧʨʝʚʦʩʭʦʜʷ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʦʩʪʘʣʴʥʳʭ ʘʤʬʠʙʠʡ (ʉʪʝʧʘʥʢʦʚʘ ʠ ʜʨ., 

2020). ʇʨʠ ʵʪʦʤ, ʪʨʘʚʷʥʳʝ ʣʷʛʫʰʢʠ ʚ ʄʦʩʢʚʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʯʝʥʴ 

ʢʨʫʧʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʨʘʟʤʥʦʞʘʶʱʠʭʩʷ ʦʩʦʙʝʡ ʠ ʚʳʩʦʢʦʡ ʧʣʦʜʦʚʠʪʦʩʪʴʶ 

(ʉʝʚʝʨʮʦʚʘ, 2001; ʉʝʚʝʨʮʦʚʘ ʠ ʜʨ., 2015; ʉʪʝʧʘʥʢʦʚʘ ʠ ʜʨ., 2020) (ʪʘʙʣ. 1). 

ʇʨʝʜʧʦʣʘʛʘʣʦʩʴ (ʉʪʝʧʘʥʢʦʚʘ ʠ ʜʨ., 2020), ʯʪʦ ʚʳʩʦʢʠʝ ʨʘʟʤʝʨʥʦ-ʚʝʩʦʚʳʝ ʠ 

ʨʝʧʨʦʜʫʢʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʩʘʤʦʢ ʤʦʛʫʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʳ ʙʦʣʴʰʦʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʞʠʟʥʠ ʚ ʤʦʩʢʦʚʩʢʠʭ ʧʦʧʫʣʷʮʠʷʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʥʘʤʠ 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʠʟʫʯʝʥʠʝ 

ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʨʦʩʪʘ ʠ ʧʣʦʜʦʚʠʪʦʩʪʠ ʪʨʘʚʷʥʦʡ ʣʷʛʫʰʢʠ ʚ ʄʦʩʢʚʝ. 

 

ʊʘʙʣʠʮʘ 1 

ɼʣʠʥʘ ʪʝʣʘ ʠ ʧʣʦʜʦʚʠʪʦʩʪʴ Rana temporaria ʚ ʄʦʩʢʚʝ 

(ʧʦ ʜʘʥʥʳʤ ʧʨʝʜʳʜʫʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ) 

ʃʦʢʘʣʠʪʝʪ 
ɼʣʠʥʘ ʪʝʣʘ, 

ʤʤ 

ʇʣʦʜʦʚʠʪʦʩʪʴ, 

ʷʠʮ 
ʀʩʪʦʯʥʠʢ 

ʄʦʩʢʚʘ (ʚ ʮʝʣʦʤ ʧʦ ʛʦʨʦʜʫ) ʜʦ 81 1500ï4000 ʊʝʨʝʥʪʴʝʚ, 1924 

ʃʝʩʥʘʷ ʦʧʳʪʥʘʷ ʜʘʯʘ 

ʈɻɸʋïʄʉʍɸ ʠʤʝʥʠ ʂ.ɸ. 

ʊʠʤʠʨʷʟʝʚʘ 

49,0ï88,9 1311ï3799 
ʉʪʝʧʘʥʢʦʚʘ ʠ ʜʨ., 

2020 

ɹʨʘʪʝʝʚʦ ï 
725ï3370 ʉʝʚʝʨʮʦʚʘ ʠ ʜʨ., 2015 

2639 ʉʝʚʝʨʮʦʚʘ, 2001 

ɺʦʩʪʨʷʢʦʚʩʢʦʝ ʢʣʘʜʙʠʱʝ ï 
2333 ʉʝʚʝʨʮʦʚʘ, 2001 

860ï6750 ʉʝʚʝʨʮʦʚʘ ʠ ʜʨ., 2015 

ʄʘʪʚʝʝʚʩʢʦʝ 
ï 827ï5361 ʉʝʚʝʨʮʦʚʘ ʠ ʜʨ., 2015 

ï 2982 ʉʝʚʝʨʮʦʚʘ, 2001 

ʖʞʥʦʝ ɹʫʪʦʚʦ ï 1238ï4860 ʉʝʚʝʨʮʦʚʘ ʠ ʜʨ., 2015 

ʂʦʢʦʰʢʠʥʦ 63,2ï87,3 1193ï3119 
ʉʪʝʧʘʥʢʦʚʘ ʠ ʜʨ., 

2020 
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ʄʝʪʦʜʠʢʘ. ɺ ʪʨʝʭ ʣʦʢʘʣʠʪʝʪʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʟʥʳʭ 

ʛʨʘʜʠʝʥʪʘʭ ʫʨʙʘʥʠʟʘʮʠʠ (ʨʠʩ. 1), ʠʩʩʣʝʜʦʚʘʣʠ ʪʦʣʴʢʦ ʧʦʣʦʚʦʟʨʝʣʳʭ 

ʞʠʚʦʪʥʳʭ, ʦʪʣʦʚʣʝʥʥʳʭ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʥʝʨʝʩʪʦʚʳʭ ʚʦʜʦʝʤʘʭ ʚ 

ʧʝʨʠʦʜ ʨʘʟʤʥʦʞʝʥʠʷ. ʋ ʣʷʛʫʰʝʢ ʠʟʤʝʨʷʣʠ ʜʣʠʥʫ ʪʝʣʘ (L) ʧʦ 

ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ (ɹʘʥʥʠʢʦʚ ʠ ʜʨ., 1977) ʠ ʦʪʩʝʢʘʣʠ ʪʨʝʪʴʶ 

ʬʘʣʘʥʛʫ ʯʝʪʚʝʨʪʦʛʦ ʧʘʣʴʮʘ ʧʨʘʚʦʡ ʟʘʜʥʝʡ ʢʦʥʝʯʥʦʩʪʠ. ʇʘʨʳ ʚ 

ʘʤʧʣʝʢʩʫʩʝ ʧʝʨʝʥʦʩʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʶ, ʛʜʝ ʩʦʜʝʨʞʘʣʠ ʚ ʥʘʧʦʣʥʝʥʥʳʭ 

ʚʦʜʦʡ ʢʦʥʪʝʡʥʝʨʘʭ ʨʘʟʤʝʨʦʤ 56Ĭ39Ĭ28 ʩʤ ʚʧʣʦʪʴ ʜʦ ʦʪʢʣʘʜʢʠ ʷʠʮ 

(ʉʪʝʧʘʥʢʦʚʘ ʠ ʜʨ., 2021). ʇʣʦʜʦʚʠʪʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʧʦʣʥʳʤ 

ʧʦʰʪʫʯʥʳʤ ʧʝʨʝʩʯʝʪʦʤ ʚʩʝʭ ʷʠʮ ʚ ʢʣʘʜʢʝ. ʇʦʩʣʝ ʚʩʝʭ ʤʘʥʠʧʫʣʷʮʠʡ 

ʣʷʛʫʰʝʢ ʚʳʧʫʩʢʘʣʠ ʚ ʤʝʩʪʦ ʧʦʠʤʢʠ. 

 

 
ʈʠʩ. 1. ʊʦʯʢʠ ʩʙʦʨʘ ʤʘʪʝʨʠʘʣʘ: 1 ï ʃʝʩʥʘʷ ʦʧʳʪʥʘʷ ʜʘʯʘ ʈɻɸʋ-ʄʉʍɸ ʠʤʝʥʠ ʂ.ɸ. 

ʊʠʤʠʨʷʟʝʚʘ; 2 ï ʇʨʠʨʦʜʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʘʨʢ çɹʠʪʮʝʚʩʢʠʡ ʣʝʩè; 3 ï ʂʦʪʪʝʜʞʥʳʡ 

ʧʦʩʝʣʦʢ çʃʫʢʦʤʦʨʴʝè. ʎʚʝʪ ʞʸʣʪʦʡ ʟʘʣʠʚʢʦʡ ʦʙʦʟʥʘʯʝʥ ʛʦʨʦʜ ʚ ʛʨʘʥʠʮʘʭ ʜʦ 2011 ʛ. 

(çʩʪʘʨʘʷè ʄʦʩʢʚʘ), ʘ ʟʝʣʸʥʦʡ ʟʘʣʠʚʢʦʡ ï ʧʨʠʩʦʝʜʠʥʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ  

(ʅʦʚʘʷ ʄʦʩʢʚʘ). 
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ɸ ɹ 
ʈʠʩ. 2. ʆʢʨʘʰʝʥʥʳʝ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ ʕʨʣʠʭʘ ʧʦʧʝʨʝʯʥʳʝ ʩʨʝʟʳ ʬʘʣʘʥʛ 

ʧʘʣʴʮʝʚ Rana temporaria ʠʟ ʢʦʪʪʝʜʞʥʦʛʦ ʧʦʩʝʣʢʘ çʃʫʢʦʤʦʨʴʝè, ʅʦʚʘʷ 

ʄʦʩʢʚʘ: ɸ ï ʜʚʫʭʣʝʪʥʠʡ ʩʘʤʝʮ; ɹ ï ʯʝʪʳʨʝʭʣʝʪʥʷʷ ʩʘʤʢʘ. 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʦʟʨʘʩʪʘ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʧʨʦʮʝʜʫʨʝ 

(ʉʤʠʨʠʥʘ, 1989) ʧʫʪʝʤ ʧʦʜʩʯʝʪʘ ʣʠʥʠʡ ʦʩʪʘʥʦʚʣʝʥʥʦʛʦ ʨʦʩʪʘ ʥʘ ʩʨʝʟʘʭ 

ʬʘʣʘʥʛ ʧʘʣʴʮʝʚ, ʜʝʢʘʣʴʮʠʥʠʨʦʚʘʥʥʳʭ ʠ ʦʢʨʘʰʝʥʥʳʭ ʛʝʤʘʪʦʢʩʠʣʠʥʦʤ 

ʕʨʣʠʭʘ (ʨʠʩ. 2). ɼʣʷ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʦʣʴʢʦ ʧʨʝʧʘʨʘʪʳ ʩ ʭʦʨʦʰʦ 

ʧʨʦʩʤʘʪʨʠʚʘʶʱʠʤʠʩʷ ʣʠʥʠʷʤʠ. ʌʦʪʦʛʨʘʬʠʠ ʩʨʝʟʦʚ ʧʦʣʫʯʝʥʳ ʩ 

ʧʦʤʦʱʴʶ ʢʘʤʝʨʳ ToupCam 5.1 MP (UCMOS05100KPA) ʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ToupView ʚʝʨʩʠʠ 3.7. ɺʩʝʛʦ ʙʳʣʠ ʠʟʫʯʝʥʳ 

ʧʨʝʧʘʨʘʪʳ ʦʪ 42 ʩʘʤʦʢ ʠ 61 ʩʘʤʮʘ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʣʠ ʚ ʧʨʦʛʨʘʤʤʝ 

STATISTICA 10. ʈʘʩʩʯʠʪʳʚʘʣʠ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʠ ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ (M Ñ SD), ʘ ʪʘʢʞʝ ʨʘʟʤʘʭ ʧʨʠʟʥʘʢʦʚ (minïmax). ɻʠʧʦʪʝʟʳ ʦ 

ʥʦʨʤʘʣʴʥʦʩʪʠ ʠ ʛʦʤʦʛʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʙʦʨʦʢ ʧʨʦʚʝʨʷʣʠ 

ʢʨʠʪʝʨʠʷʤʠ ʃʠʣʣʠʝʬʦʨʩʘ ʠ ʃʝʚʝʥʘ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʠ ʧʨʠ 

ʧʦʤʦʱʠ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ (F), ʪʝʩʪʘ ʊʴʶʢʠ (Q), 

t-ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ (t), U-ʢʨʠʪʝʨʠʷ ʄʘʥʥʘ-ʋʠʪʥʠ (U) ʠ ʣʠʥʝʡʥʦʡ 

ʢʦʨʨʝʣʷʮʠʠ ʇʠʨʩʦʥʘ ʉʧʠʨʤʝʥʘ (r). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʃʠʥʠʠ ʦʩʪʘʥʦʚʣʝʥʥʦʛʦ ʨʦʩʪʘ ʙʳʣʠ 

ʭʦʨʦʰʦ ʯʠʪʘʝʤʳ ʥʘ ʚʩʝʭ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʧʨʝʧʘʨʘʪʘʭ. 

ʉʘʤʢʠ ʠʟ ʨʘʟʥʳʭ ʚʳʙʦʨʦʢ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʥʝ 

ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʚʦʟʨʘʩʪʥʦʤʫ ʩʦʩʪʘʚʫ (F2, 39 = 0,193; p = 0,825). ʇʨʠ 

ʩʨʘʚʥʝʥʠʠ ʩʘʤʦʢ ʠʟ ʧʦʧʫʣʷʮʠʡ ʩ ʨʘʟʥʳʤ ʛʨʘʜʠʝʥʪʦʤ ʫʨʙʘʥʠʟʘʮʠʠ 

ʪʘʢʞʝ ʥʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʨʘʟʣʠʯʠʡ ʧʦ 

ʚʦʟʨʘʩʪʥʦʡ ʩʪʨʫʢʪʫʨʝ (U = 89,5; p = 0,071) (ʪʘʙʣ. 2). ʇʨʠ ʵʪʦʤ, 

ʚʦʟʨʘʩʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʩʘʤʮʦʚ ʠʟ ʪʝʭ ʞʝ ʣʦʢʘʣʠʪʝʪʦʚ ʜʦʩʪʦʚʝʨʥʦ 

ʨʘʟʣʠʯʘʣʘʩʴ (F2, 58 = 3,269; p = 0,045): ʦʩʦʙʠ ʠʟ ɹʠʪʮʝʚʩʢʦʛʦ ʣʝʩʘ ʙʳʣʠ ʚ 

ʩʨʝʜʥʝʤ ʩʪʘʨʰʝ ʢʦʥʩʧʝʮʠʬʠʢʦʚ ʠʟ ʃʫʢʦʤʦʨʴʷ (Q = 3,62; p = 0,035). 

ʂʨʦʤʝ ʪʦʛʦ, ʣʷʛʫʰʢʠ ʠʟ ʣʝʩʦʧʘʨʢʦʚʦʡ ʟʦʥʳ ʧʦ ʚʦʟʨʘʩʪʫ ʚ ʦʙʱʝʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ (ʚ ʩʨʝʜʥʝʤ 3,7 Ñ 1,01 ʣʝʪ) ʙʳʣʠ ʩʪʘʨʰʝ ʢʦʥʩʧʝʮʠʬʠʢʦʚ 

ʠʟ ʚʳʙʦʨʢʠ, ʩʦʙʨʘʥʥʦʡ ʚ ʤʘʣʦʵʪʘʞʥʦʡ ʟʘʩʪʨʦʡʢʝ (ʚ ʩʨʝʜʥʝʤ 3,1 Ñ 0,94 
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ʣʝʪ) (U = 69,0; p = 0,004). 

ʉʘʤʢʠ ʙʳʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʩʪʘʨʰʝ ʩʘʤʮʦʚ ʪʦʣʴʢʦ ʥʘ 

ʃʝʩʥʦʡ ʦʧʳʪʥʦʡ ʜʘʯʝ (tst = 2,87; p = 0,006). ɼʦʩʪʦʚʝʨʥʦʡ ʩʚʷʟʠ ʚʦʟʨʘʩʪʘ 

ʩʘʤʦʢ ʠ ʚʦʟʨʘʩʪʘ ʩʘʤʮʦʚ ʚ ʘʤʧʣʝʢʩʫʩʝ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʥʠ ʚ ʦʜʥʦʡ 

ʠʟ ʚʳʙʦʨʦʢ (r = 0,29ï0,47; p > 0,05). 

ʉʘʤʢʠ ʠʟ ʨʘʟʥʳʭ ʧʦʧʫʣʷʮʠʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ 

ʨʘʟʣʠʯʘʣʠʩʴ ʧʦ ʜʣʠʥʝ ʪʝʣʘ (F2, 39 = 5,385; p = 0,009). ʇʨʠ ʵʪʦʤ, 

ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʦʩʦʙʝʡ ʠʟ 

ʣʦʢʘʣʠʪʝʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʦʜʥʦʤ ʛʨʘʜʠʝʥʪʝ ʫʨʙʘʥʠʟʘʮʠʠ 

(ʣʝʩʦʧʘʨʢʦʚʘʷ ʟʦʥʘ): ʩʘʤʢʠ ʠʟ ʃʝʩʥʦʡ ʦʧʳʪʥʦʡ ʜʘʯʠ ʙʳʣʠ ʢʨʫʧʥʝʝ 

ʦʩʦʙʝʡ ʠʟ ɹʠʪʮʝʚʩʢʦʛʦ ʣʝʩʘ (Q = 4,02; p = 0,019) (ʪʘʙʣ. 2).  
ʊʘʙʣʠʮʘ 2 

ʈʘʟʤʝʨʳ, ʚʦʟʨʘʩʪ ʠ ʧʣʦʜʦʚʠʪʦʩʪʴ Rana temporaria ʚ ʧʦʧʫʣʷʮʠʷʭ ʛʦʨʦʜʘ 

ʄʦʩʢʚʳ 
ɻʨʘʜʠʝʥʪ 

ʫʨʙʘʥʠʟʘʮʠʠ 
(ʧʦ: 

ɺʝʨʰʠʥʠʥ, 

1997) 

ʃʦʢʘʣʠʪʝʪ 

MÑSD 

minïmax (n) 
ʇʣʦʜʦʚʠʪʦʩʪʴ, 

ʷʠʮ 
ʜʣʠʥʘ ʪʝʣʘ, ʤʤ ʚʦʟʨʘʩʪ, ʣʝʪ 

ʩʘʤʢʠ ʩʘʤʮʳ ʩʘʤʢʠ ʩʘʤʮʳ 

III  
(ʤʘʣʦʵʪʘʞʥʘʷ 

ʟʘʩʪʨʦʡʢʘ) 

ʂʦʪʪʝʜʞʥʳʡ 
ʧʦʩʝʣʦʢ 

çʃʫʢʦʤʦʨʴʝè 

67,4Ñ6,73 

59,1ï80,8 (9) 

63,6Ñ7,48 

52,1ï75,4(11) 

4,1 Ñ 1,76 

2 ï 8 (9) 

3,1 Ñ 0,94 

2 ï 4 (11) 

1986,7Ñ701,2 

1059ï3014 (9) 

IV 

(ʣʝʩʦʧʘʨʢʦʚʘ
 ̫ʟʦʥʘ) 

ʃʝʩʥʘʷ 
ʦʧʳʪʥʘʷ ʜʘʯʘ 

ʈɻɸʋ-ʄʉʍɸ 

ʠʤʝʥʠ ʂ.ɸ. 
ʊʠʤʠʨʷʟʝʚʘ 

74,2Ñ6,29 
61,7ï86,1 (23) 

65,7Ñ7,01 
47,3ï77,1(41) 

4,4 Ñ 1,24 
3 ï 7 (23) 

3,6 Ñ 1,02 
2 ï 6 (41) 

2563,1Ñ579,47 
1311ï3799 (23) 

ʇʨʠʨʦʜʥʦ-

ʠʩʪʦʨʠʯʝʩʢʠʡ 

ʧʘʨʢ 
çɹʠʪʮʝʚʩʢʠʡ 

ʣʝʩè 

66,4Ñ9,44 

49,4ï79,7 (10) 

65,4Ñ5,63 

52,3ï71,3(9) 

4,4 Ñ 1,17 

2 ï 6 (10) 

4,2 Ñ 0,83 

3 ï 5 (9) 

2471,0Ñ430,72 

1759ï3091 (10) 

 

ɼʣʠʥʘ ʪʝʣʘ ʩʘʤʮʦʚ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʨʘʟʣʠʯʘʣʘʩʴ ʥʠ ʧʨʠ ʩʨʘʚʥʝʥʠʠ 

ʚʳʙʦʨʦʢ ʠʟ ʨʘʟʥʳʭ ʣʦʢʘʣʠʪʝʪʦʚ (F2, 58 = 0,392; p = 0,677), ʥʠ ʧʨʠ 

ʩʨʘʚʥʝʥʠʠ ʞʠʚʦʪʥʳʭ ʠʟ ʧʦʧʫʣʷʮʠʡ ʩ ʨʘʟʥʳʤ ʛʨʘʜʠʝʥʪʦʤ ʫʨʙʘʥʠʟʘʮʠʠ 

(U = 188,0; p = 0,401). 

ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʚʦʟʨʘʩʪʦʤ, ʩʘʤʢʠ ʙʳʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ 

ʢʨʫʧʥʝʝ ʩʘʤʮʦʚ ʪʦʣʴʢʦ ʥʘ ʃʝʩʥʦʡ ʦʧʳʪʥʦʡ ʜʘʯʝ (tst = 4,81; p < 0,001). 

ɹʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʜʦʩʪʦʚʝʨʥʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʜʣʠʥʦʡ ʪʝʣʘ ʩʘʤʦʢ ʠ 

ʜʣʠʥʦʡ ʪʝʣʘ ʩʘʤʮʦʚ, ʥʘʭʦʜʷʱʤʭʩʷ ʚ ʘʤʧʣʝʢʩʫʩʝ (r = 0,82ï0,87; p < 

0,05). 

ʉ ʚʦʟʨʘʩʪʦʤ ʩʘʤʢʠ (r = 0,73ï0,88; p < 0,05) ʠ ʩʘʤʮʳ ʠʟ ʃʝʩʥʦʡ 

ʦʧʳʪʥʦʡ ʜʘʯʠ (r = 0,78; p < 0,05) ʠ ʃʫʢʦʤʦʨʴʷ (r = 0,84; p < 0,05) 

ʜʦʩʪʦʚʝʨʥʦ ʫʚʝʣʠʯʠʚʘʣʠʩʴ ʚ ʜʣʠʥʫ. 

ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ R. temporaria ʚ ʄʦʩʢʚʝ 

ʜʦʩʪʠʛʘʶʪ ʧʦʣʦʚʦʡ ʟʨʝʣʦʩʪʠ ʠ ʧʨʠʩʪʫʧʘʶʪ ʢ ʨʘʟʤʥʦʞʝʥʠʶ ʫʞʝ ʧʦʩʣʝ 

ʚʪʦʨʦʡ ʟʠʤʦʚʢʠ. 
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ʊʘʙʣʠʮʘ 3 

ɼʣʠʥʘ ʪʝʣʘ, ʚʦʟʨʘʩʪ ʚʟʨʦʩʣʳʭ ʦʩʦʙʝʡ ʠ ʧʣʦʜʦʚʠʪʦʩʪʴ 

Rana temporaria ʧʦ ʘʨʝʘʣʫ 

ʉʪʨʘʥʘ ʈʝʛʠʦʥ 
ɼʣʠʥʘ ʪʝʣʘ, 
ʤʤ 

ɺʦʟʨʘʩʪ, 
ʣʝʪ 

ʇʣʦʜʦʚʠʪʦʩʪʴ, 
ʷʠʮ 

ʀʩʪʦʯʥʠʢ 

ʈʦʩʩʠʷ 

ʂʘʤʯʘʪʩʢʠʡ ʢʨʘʡ 

(ʠʥʪʨʦʜʫʢʮʠʷ) 
60,3ï76,1 4 ï ʃʷʧʢʦʚ, 2019 

ʍʄɸʆ 60,3ï76,1 4 ï ʃʷʧʢʦʚ, 2019 

ʊʶʤʝʥʩʢʘʷ ʦʙʣʘʩʪʴ ï ï 429ï998 ʂʦʩʠʥʮʝʚʘ, 2006 

ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 51ï77 2ï7 ï ʀʱʝʥʢʦ, 1978; Ishchenko, 1996 

ʈʝʩʧʫʙʣʠʢʘ ʂʦʤʠ 52ï82 2ï17 840ï2178 
ʊʦʧʦʨʢʦʚ, 1965; ʀʱʝʥʢʦ, 

1978; Ishchenko, 1996 

ʄʫʨʤʘʥʩʢʘʷ ʦʙʣʘʩʪʴ   1589 ʂʫʪʝʥʢʦʚ, 2009 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʝʣʠʷ 60,1ï93,5 3ï5 313ï3863 
ʌʦʤʠʯʝʚ, 2004; ʂʫʪʝʥʢʦʚ, 

2009 

ʂʠʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 53,9ï85,3 2ï7 393ï3346 ʂʘʙʘʨʜʠʥʘ, 2004 

ɺʦʣʦʛʦʜʩʢʘʷ ʦʙʣʘʩʪʴ ï  1259ï2561 ʉʝʚʝʨʮʦʚʘ ʠ ʜʨ., 2015 

ʀʚʘʥʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 64,5ï73,9 ï ï ʆʢʫʣʦʚʘ ʠ ʜʨ., 1996 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 47ï80 2ï6 ï ʀʱʝʥʢʦ, 1978 

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 56ï97 3ï9 388ï6218 

ʍʤʝʣʝʚʩʢʘʷ, 1985; ʉʝʚʝʨʮʦʚʘ, 

2001; ʃʷʧʢʦʚ ʠ ʜʨ., 2002; 

ʂʘʙʘʨʜʠʥʘ, 2004; ʉʝʚʝʨʮʦʚʘ ʠ 

ʜʨ., 2015 

ʂʘʣʫʞʩʢʘʷ ʦʙʣʘʩʪʴ 55,7ï89,9 ï 257ï3048 ʂʦʨʟʠʢʦʚ, ʈʫʯʠʥ, 2013 

ʌʠʥʣʷʥʜʠʷ 

ï ï 5ï14 1200 ʌʦʤʠʯʝʚ, 2004 

ʂʠʣʴʧʠʩʲʷʨʚʠ, 

ʃʘʧʣʘʥʜʠʷ 
55,0ï104,7 7ï15  

BancilŁ, 2009; PlŁiaĸu et al., 

2010; Patrelle et al., 2012; 

CogŁlniceanu et al., 2017 

ʍʘʘʧʘʚʝʩʠ, ʉʝʚʝʨʥʘʷ 
ʆʩʪʨʦʙʦʪʥʠʷ 

ï ï 1067 Koskela, Pasanen, 1975 

ʐʚʝʮʠʷ ʉʢʦʥʝ ï ï 1464ï1929 Loman, 2001 

ɹʝʣʦʨʫʩʩʠʷ 
ï 39ï70 2ï7  ʀʱʝʥʢʦ, 1978; Ishchenko, 1996 

ɻʨʦʜʥʝʥʩʢʘʷ ʦʙʣʘʩʪʴ ï ï 1356ï1610 ʗʥʯʫʨʝʚʠʯ, 2001 

ʇʦʣʴʰʘ 

ʂʨʘʢʦʚ ï ï 1905 Kozlowska, 1971 

ʇʦʟʥʘʥʴ 56ï63 ï 627ï972 Berger, Rybacki, 1993 

ʊʘʪʨʳ ï ï 1199ï1538 Kozlowska, 1971 

ɹʝʩʢʠʜʳ ï ï 1538 Kozlowska, 1971 

ʈʫʤʳʥʠʷ ʈʝʪʝʟʘʪ 55,7ï91,8 ï ï PlŁiaĸu et al., 2010 

ʐʚʝʡʮʘʨʠʷ 

ʊʝʚʝʥʦʥ  ï ï 1383 Joly, 1991 

ɹʘʟʝʣʴ ï ï 739ï2605 Hintermann, 1984 

ɹʝʨʥ 62ï95 ï 726ï1901 Ryser, 1988 

ɻʨʦʩʩʝ-ʐʘʡʜʝʛ 71ï89 4ï13 ï Ryser, 1996 

ʌʨʘʥʮʠʷ 

ï ï 2ï6 1500ï2500 Cooke, 1975; Augert, 1994 

ɹʨʝʩʩ 52,6ï70,0 ï 400ï1600 Joly, 1991 

ʉʝʨʚʦʪ 59,7ï69,6 2ï4 1573 Joly, 1991 

ɸʣʴʧʳ 82.3ï90.2 5ï12 ï Miaud et al., 1999 

ʃʝ ʊʝʚʝʥʦʥ 53,4ï63,0 2ï3 ï Augert, Joly, 1993 

ʀʪʘʣʠʷ ʆʨʩʴʝʨʘ-ʈʦʢʢʴʷʚʨʝ 65,8ï120,0 2ï10 ï Guarino et al., 2008 

ʀʨʣʘʥʜʠʷ ʂʣʵʨ 50,4ï80,7 2ï7 131ï1897 Gibbons, McCarty, 1986 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ 

ʙʝʟ ʣʦʢʘʣʠʪʝʪʘ ï ï 1155ï4005 Cooke, 1975 

ɼʘʨʝʤ 75,9 ï 1586 Beattie, 1987 

ʇʝʥʥʠʥʩʢʠʝ ʛʦʨʳ 72,1 ï 707 Beattie, 1987 

ʍʘʥʪʠʥʛʜʦʥʰʠʨ  ï ï 1067ï1608 Cooke, 1975 

ɼʝʚʦʥ ï ï 1235 Cummins, 1986 

ʃʠʥʢʦʣʴʥʰʠʨ ï ï 1533 Cummins, 1986 

ʅʦʨʬʦʣʢ ï ï 1544 Cummins, 1986 

ʂʝʤʙʨʠʜʞʰʠʨ ï ï 1915 Cummins, 1986 
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ʟʥʘʯʠʤʦ ʨʘʟʣʠʯʘʣʘʩʴ (F2, 39 = 3,283; p = 0,048): ʣʷʛʫʰʢʠ ʠʟ ʃʝʩʥʦʡ 

ʦʧʳʪʥʦʡ ʜʘʯʠ ʦʪʢʣʘʜʳʚʘʣʠ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʷʠʮ, ʯʝʤ ʠʭ 

ʢʦʥʩʧʝʮʠʬʠʢʠ ʠʟ ʃʫʢʦʤʦʨʴʷ (Q = 3,59; p = 0,039). ʊʘʢʞʝ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʧʦʧʫʣʷʮʠʷʭ R. temporaria, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʯʝʨʪʝ 

ʤʘʣʦʵʪʘʞʥʦʡ ʟʘʩʪʨʦʡʢʠ ʩʘʤʢʠ ʦʪʢʣʘʜʳʚʘʶʪ ʤʝʥʴʰʝʝ ʯʠʩʣʦ ʷʠʮ, ʯʝʤ ʚ 

ʣʝʩʦʧʘʨʢʦʚʦʡ ʟʦʥʝ (U = 82,0; p = 0,042). 

ʇʣʦʜʦʚʠʪʦʩʪʴ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʩ ʜʣʠʥʦʡ ʪʝʣʘ ʩʘʤʦʢ (r = 0,68ï0,85; 

p < 0,05) ʠ ʢʦʩʚʝʥʥʦ ʟʘʚʠʩʝʣʘ ʦʪ ʠʭ ʚʦʟʨʘʩʪʘ (r = 0,66ï0,85; p < 0,05 ï 

ʧʦ ʧʨʠʯʠʥʝ ʤʫʣʴʪʠʢʦʣʣʠʥʝʘʨʥʦʩʪʠ ʚʦʟʨʘʩʪʘ ʠ ʜʣʠʥʳ ʪʝʣʘ ʩʘʤʦʢ). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʣʠʥʳ ʪʝʣʘ ʩʘʤʦʢ ʥʘ 1 ʤʤ ʠʭ 

ʧʣʦʜʦʚʠʪʦʩʪʴ ʚ ʩʨʝʜʥʝʤ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʥʘ 54 Ñ 8,5 ʷʠʮ (p Ò 0,001, R
2
 = 

0,506). 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʮʝʣʦʤ, ʢʨʫʧʥʳʝ ʨʘʟʤʝʨʳ ʨʘʟʤʥʦʞʘʶʱʠʭʩʷ 

ʞʠʚʦʪʥʳʭ ʠ ʚʳʩʦʢʘʷ ʧʣʦʜʦʚʠʪʦʩʪʴ ʷʚʣʷʶʪʩʷ ʭʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʥʝ 

ʪʦʣʴʢʦ ʜʣʷ ʧʦʧʫʣʷʮʠʡ R. temporaria ʛʦʨʦʜʘ ʄʦʩʢʚʳ, ʥʦ ʠ ʜʣʷ ʚʩʝʛʦ 

ʮʝʥʪʨʘ ʠ ʩʝʚʝʨʘ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ (ʂʘʣʫʞʩʢʘʷ, ʄʦʩʢʦʚʩʢʘʷ ʠ 

ʂʠʨʦʚʩʢʘʷ ʦʙʣʘʩʪʠ, ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʝʣʠʷ) (ʪʘʙʣ. 3).  

ɺʦʟʨʘʩʪ ʜʦʩʪʠʞʝʥʠʷ ʧʦʣʦʚʦʡ ʟʨʝʣʦʩʪʠ ʪʨʘʚʷʥʦʡ ʣʷʛʫʰʢʠ 

ʤʦʩʢʦʚʩʢʠʭ ʧʦʧʫʣʷʮʠʡ (2ï3 ʛʦʜʘ) ʥʝ ʨʘʟʣʠʯʘʝʪʩʷ ʩ ʜʨʫʛʠʤʠ 

ʣʦʢʘʣʠʪʝʪʘʤʠ ʮʝʥʪʨʘʣʴʥʦʡ ʧʦʣʦʩʳ. ʇʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʦʟʨʘʩʪ 

ʞʠʚʦʪʥʳʭ ʥʘʭʦʜʠʪʩʷ ʫ ʥʠʞʥʝʛʦ ʧʦʨʦʛʘ ʜʦʞʠʚʘʥʠʷ, ʢʘʢ ʫ ʥʝʢʦʪʦʨʳʭ 

ʶʞʥʳʭ ʠ ʟʘʧʘʜʥʳʭ ʧʝʨʠʬʝʨʠʡʥʳʭ ʧʦʧʫʣʷʮʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʫʩʣʦʚʠʷʭ ʧʝʩʩʠʤʫʤʘ. ɺʝʨʦʷʪʥʦ, ʥʠʟʢʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ 

ʦʙʫʩʣʦʚʣʝʥʘ ʚʳʩʦʢʦʡ ʩʤʝʨʪʥʦʩʪʴʶ ʚʟʨʦʩʣʳʭ ʞʠʚʦʪʥʳʭ ʚ ʛʦʨʦʜʩʢʠʭ 

ʧʦʧʫʣʷʮʠʷʭ, ʧʨʝʞʜʝ ʚʩʝʛʦ ï ʚʩʣʝʜʩʪʚʠʝ ʛʠʙʝʣʠ ʧʦʜ ʢʦʣʝʩʘʤʠ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʩʘʤʮʳ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʩʘʤʢʘʤʠ, 

ʧʨʠʭʦʜʷʪ ʚ ʚʦʜʦʝʤʳ ʧʝʨʚʳʤʠ, ʘ ʫʭʦʜʷʪ ʪʦʣʴʢʦ ʚ ʢʦʥʮʝ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ, ʦʥʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʙʦʣʴʰʝʤʫ ʨʠʩʢʫ 

ʵʣʠʤʠʥʘʮʠʠ. ʇʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ, ʵʪʠʤ ʦʙʫʩʣʦʚʣʝʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʙʦʣʝʝ ʥʠʟʢʘʷ ʩʨʝʜʥʷʷ ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ 

ʩʘʤʮʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʯʠʪʳʚʘʷ ʚʦʟʨʘʩʪ ʜʦʩʪʠʞʝʥʠʷ ʧʦʣʦʚʦʡ ʟʨʝʣʦʩʪʠ 

ʠ ʤʘʢʩʠʤʘʣʴʥʳʡ ʚʦʟʨʘʩʪ ʜʦʞʠʚʘʥʠʷ, ʩʘʤʢʠ R. temporaria ʚ ʄʦʩʢʚʝ 

ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʨʘʟʤʥʦʞʝʥʠʠ ʥʝ ʙʦʣʝʝ 6 ʨʘʟ ʚ ʞʠʟʥʠ, ʘ ʚ ʩʨʝʜʥʝʤ 

3 ʨʘʟʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʘʤʮʳ ï 5 ʠ 2ï3 ʨʘʟ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʙʦʣʴʰʠʥʩʪʚʘ ʜʨʫʛʠʭ ʠʟʫʯʝʥʥʳʭ ʧʦʧʫʣʷʮʠʡ, ʨʘʟʤʝʨ ʞʠʚʦʪʥʳʭ ʚ 

ʠʟʫʯʝʥʥʳʭ ʥʘʤʠ ʚʳʙʦʨʢʘʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦ ʢʦʨʨʝʣʠʨʦʚʘʣ ʩ 

ʚʦʟʨʘʩʪʦʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʷʚʣʝʥʠʝ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʜʦʚʠʪʦʩʪʠ ʩʘʤʢʠ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʟʤʝʨʦʚ ʪʝʣʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʭʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʠʤʝʥʥʦ 

ʤʦʩʢʦʚʩʢʠʭ ʧʦʧʫʣʷʮʠʡ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʫʩʢʦʨʝʥʥʳʝ ʪʝʤʧ r

ʨʦʩʪʘ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʝ ʨʘʥʥʝʝ ʜʦʩʪʠʞʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʧʣʦʜʦʚʠʪʦʩʪʠ, ʷʚʣʷʶʪʩʷ ʤʝʭʘʥʠʟʤʦʤ, ʢʦʤʧʝʥʩʠʨʫʶʱʠʤ ʥʠʟʢʫʶ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʚ ʫʩʣʦʚʠʷʭ ʤʝʛʘʧʦʣʠʩʘ.  
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Moscow is one of the few large cities where the grass frog (Rana 

temporaria) outnumbers other amphibian species. It is assumed that the 

mentioned outnambering is due to the location of most of the city's parks 

along the banks of rivers, where this species overwinters. A characteristic 

feature of frogs from Moscow populations is the large body size of adults 

and high fertility. Previously, it was believed that this was due to a high life 

expectancy. We conducted studies of breeding individuals in three localities: 

the Forest Experimental Station of Timiryazev Academy; the Natural-

Historical Park "Bitsevskiy Les"; the Cottage village "Lukomorye". Body 

length was measured in captured animals and eggs were obtained from them 

in the laboratory. The age of the frogs was determined using the method of 

skeletochronology. Cross-sections of the phalanx of the fourth finger of the 

hind limb were used as a recording structure. In total, cross-sections from 42 

females and 61 males were studied. It was found that sexually mature 

females are between 2 and 8 years old, and males are between 2 and 6 years 

old. Thus, females of R. temporaria in Moscow take part in reproduction no 

more than 6 times in their lives, and on average 3 times, while males ï 5 and 

2-3 times, respectively. The size of females in the populations we studied 

was statistically significantly correlated with fertility. The phenomenon of an 

increase in female fertility  with an increase in body size can be considered a 

characteristic feature of Moscow populations. The authors suggest that 

accelerated growth rates, which lead to early achievement of maximum 

fertility, are a mechanism that compensates for low life expectancy in a 

megalopolis. 

Keywords: tailless amphibians, demographics, life expectancy. 
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ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 420008, ʂʘʟʘʥʴ, ʫʣ. ʂʨʝʤʣʝʚʩʢʘʷ, 18, e-

mail: sinsavara@yandex.ru. 

ʀɺʆʃɻɸ ʈʦʤʘʥ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʟʦʦʣʦʛʠʠ 

ʠʥʩʪʠʪʫʪʘ ʟʦʦʪʝʭʥʠʠ ʠ ʙʠʦʣʦʛʠʠ ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ï ʄʉʍɸ ʠʤʝʥʠ ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ, 127434, 

ʄʦʩʢʚʘ, ʫʣ. ʊʠʤʠʨʷʟʝʚʩʢʘʷ, 49, e-mail: romanivolga@rgau-msha.ru. 

ʂʀɼʆɺ ɸʨʪʝʤ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʟʦʦʣʦʛʠʠ ʠʥʩʪʠʪʫʪʘ ʟʦʦʪʝʭʥʠʠ ʠ 

ʙʠʦʣʦʛʠʠ ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ï 

ʄʉʍɸ ʠʤʝʥʠ ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ, 127434, ʄʦʩʢʚʘ, ʫʣ. ʊʠʤʠʨʷʟʝʚʩʢʘʷ, 

49, e-mail: kidov@rgau-msha.ru. 
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ɼʗʊʃʓ ʂɸʂ ʉʆɿɼɸʊɽʃʀ ɻʅɽɿɼʆɺʆɻʆ ʌʆʅɼɸ  

ɼʃʗ ɼʈʋɻʀʍ ʇʊʀʎ-ɼʋʇʃʆɻʅɽɿɼʅʀʂʆɺ ɺ ʋʉʃʆɺʀʗʍ 

ɸʅʊʈʆʇʆɻɽʅʅʓʍ ʇʈɽʆɹʈɸɿʆɺɸʅʀʁ ʉʊɽʇʅʆɻʆ  

ʀ ʃɽʉʆʉʊɽʇʅʆɻʆ ʉʊɸɺʈʆʇʆʃʔʗ 

 

ʃ.ɺ. ʄʘʣʦʚʠʯʢʦ
1
, ʉ.ɺ. ɹʘʢʢʘ

2
,
 
ʅ.ʖ. ʂʠʩʝʣʝʚʘ

3
, ʖ.ɺ. ʃʠʪʚʠʥʦʚ

1 

1
ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ï  

ʄʉʍɸ ʠʤ. ʂ.ɸ. ʊʠʤʠʨʷʟʝʚʘ, ʄʦʩʢʚʘ 
2
ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʟʘʧʦʚʝʜʥʠʢ çʅʫʨʛʫʰè, ʂʠʨʦʚ

  

3
ʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʂ. 

ʄʠʥʠʥʘ, ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ 

 
ɺ ʩʪʘʪʴʝ ʚʧʝʨʚʳʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʩʨʝʜʦʦʙʨʘʟʫʶʱʘʷ ʨʦʣʴ ʜʷʪʣʦʚ ʜʣʷ ʜʨʫʛʠʭ 

ʧʪʠʮ-ʜʫʧʣʦʛʥʝʟʜʥʠʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʪʝʧʥʦʛʦ 

ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ. ɺ ʉʪʘʚʨʦʧʦʣʴʩʢʦʤ ʢʨʘʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʠʪʘʝʪ 7 

ʚʠʜʦʚ ʜʷʪʣʦʚʳʭ ʧʪʠʮ: ʚʝʨʪʠʰʝʡʢʘ Jynx torquilla ʠ ʜʷʪʣʳ: ʯʝʨʥʳʡ Dryocopus 

martius, ʧʝʩʪʨʳʡ Dendrocopos major, ʩʨʝʜʥʠʡ ʧʝʩʪʨʳʡ Dendrocopos medius, 

ʤʘʣʳʡ ʧʝʩʪʨʳʡ Dendrocopos minor, ʩʠʨʠʡʩʢʠʡ Dendrocopos syriacus, ʟʝʣʝʥʳʡ 

Picus viridis, ʢʦʪʦʨʳʝ ʩʤʦʛʣʠ ʦʩʚʦʠʪʴ ʪʝʨʨʠʪʦʨʠʶ ʢʨʘʷ ʚʩʣʝʜʩʪʚʠʝ ʩʦʟʜʘʥʠʷ 

ʧʦʣʝʟʘʱʠʪʥʳʭ ʣʝʩʦʧʦʣʦʩ ʠ ʦʟʝʣʝʥʝʥʠʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ɼʷʪʣʳ ʢʘʢ 

çʧʦʩʪʘʚʱʠʢʠè ʜʫʧʝʣ, ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠ ʯʠʩʣʝʥʥʦʩʪʠ 

ʤʥʦʛʠʭ ʚʠʜʦʚ ʟʘʢʨʳʪʦʛʥʝʟʜʷʱʠʭʩʷ ʧʪʠʮ. ɼʣʷ ʦʮʝʥʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʧʦʩʪʨʦʝʢ ʜʷʪʣʦʚ ʨʘʟʥʳʭ ʚʠʜʦʚ ʚ ʫʩʣʦʚʠʷʭ ʉʪʘʚʨʦʧʦʣʴʷ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʘʟʤʝʨʦʚ ʠ ʭʘʨʘʢʪʝʨʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʫʧʝʣ 

ʜʷʪʣʦʚ, ʚʳʷʚʣʝʥʠʷ ʩʧʝʢʪʨʘ ʚʠʜʦʚ-ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦʟʜʘʚʘʝʤʦʛʦ ʜʷʪʣʘʤʠ 

ʛʥʝʟʜʦʚʦʛʦ ʬʦʥʜʘ, ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʩʦʙʨʘʥʥʳʝ ʚ 2018-2023 ʛʛ. 

ʤʘʪʝʨʠʘʣʳ ʦ 138 ʬʘʢʪʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʫʧʝʣ 5 ʚʠʜʦʚ ʜʷʪʣʦʚ ʜʨʫʛʠʤʠ 

ʧʪʠʮʘʤʠ-ʜʫʣʦʛʥʝʟʜʥʠʢʘʤʠ, ʩʚʝʜʝʥʥʳʝ ʚ ʙʘʟʫ ʜʘʥʥʳʭ. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ 

ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʝʥʘ ʩʪʘʥʜʘʨʪʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ 

MS Excel. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚʠʜʘʤʠ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʪʘʣʠ ʟʝʣʝʥʳʡ, ʩʠʨʠʡʩʢʠʡ ʠ ʧʝʩʪʨʳʡ ʜʷʪʣʳ, 

ʩʦʟʜʘʶʱʠʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʜʫʧʝʣ, ʦʩʚʦʙʦʞʜʘʶʱʠʭʩʷ ʧʦʩʣʝ ʦʜʥʦʨʘʟʦʚʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʟʛʦʪʦʚʠʪʝʣʝʤ. ʇʦʢʘʟʘʥʦ ʚʳʩʦʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʜʫʧʝʣ ʜʷʪʣʦʚ 

ʧʦ ʜʠʘʤʝʪʨʫ, ʚʳʩʦʪʝ ʨʘʩʧʦʣʦʞʝʥʠʷ, ʚʠʜʘʤ ʩʫʙʩʪʨʘʪʥʳʭ ʜʝʨʝʚʴʝʚ, ʠʭ ʨʘʟʤʝʨʘʤ 

ʠ ʞʠʟʥʝʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ, ʯʪʦ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʛʥʝʟʜʦʚʘʥʠʷ 11 ʚʠʜʦʚ ʧʪʠʮ-

ʜʫʧʣʦʛʥʝʟʜʥʠʢʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 5 ʦʪʨʷʜʘʤ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʤʝʥʘ ʛʥʝʟʜʦʚʦʛʦ ʩʪʝʨʝʦʪʠʧʘ ʠ ʨʘʩʰʠʨʝʥʠʝ ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʫ 

ʩʠʟʦʚʦʨʦʥʢʠ, ʟʘʥʝʩʝʥʥʦʡ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ ʬʝʜʝʨʘʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜ̫ ʪʣʳ, ʦʙʣʠʛʘʪʥʳʝ ʜʫʧʣʦʛʥʝʟʜʥʠʢʠ, ʬʘʢʫʣʴʪʘʪʠʚʥʳʝ 

ʜʫʧʣʦʛʥʝʟʜʥʠʢʠ, ʘʢʪʠʚʥʳʝ ʠ ʧʘʩʩʠʚʥʳʝ ʜʫʧʣʦʛʥʝʟʜʥʠʢʠ, ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʢʨʘʡ, 

ʧʦʩʪʘʚʱʠʢʠ ʛʥʝʟʜ. 

 

 

É ʄʘʣʦʚʠʯʢʦ ʃ.ɺ., ɹʘʢʢʘ ʉ.ɺ., 
  ʂʠʩʝʣʝʚʘ ʅ.ʖ., ʃʠʪʚʠʥʦʚ ʖ.ɺ., 
  2024 
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ɺʚʝʜʝʥʠʝ. ɼʷʪʣʦʚʳʝ ʧʪʠʮʳ ʢʘʢ çʧʦʩʪʘʚʱʠʢʠè ʜʫʧʝʣ, ʠʛʨʘʶʪ 

ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʤʥʦʛʠʭ ʚʠʜʦʚ 

ʟʘʢʨʳʪʦʛʥʝʟʜʷʱʠʭʩʷ ʧʪʠʮ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ (ʩʧʣʶʰʢʠ, 

ʣʘʟʦʨʝʘʢʠ, ʚʝʨʪʠʰʝʡʢʠ ʠ ʜʨ.) ʛʥʸʟʜʘ ʜʷʪʣʦʚ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ 

ʛʥʝʟʜʦʚʳʤʠ ʩʫʙʩʪʨʘʪʘʤʠ. ʉʨʝʜʦʦʙʨʘʟʫʶʱʘʷ ʨʦʣʴ ʜʷʪʣʦʚ ʜʣʷ ʜʨʫʛʠʭ 

ʧʪʠʮ-ʜʫʧʣʦʛʥʝʟʜʥʠʢʦʚ ʠʩʩʣʝʜʦʚʘʥʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʣʝʩʥʦʡ ʟʦʥʳ 

(ʇʨʦʢʦʧʦʚ 1970; ʌʦʨʤʦʟʦʚ 1970; ʀʥʦʟʝʤʮʝʚ 1978; ʇʦʣʠʚʘʥʦʚ 1981; 

ʄʠʪʷʡ 1985; ɼʦʨʦʬʝʝʚ 1994). 

ʇʦ ʭʘʨʘʢʝʨʫ ʛʥʝʟʜʦʚʘʥʠʷ ʚʩʝʭ ʜʫʧʣʦʛʥʝʟʜʥʠʢʦʚ ʜʝʣʷʪ ʥʘ 

ʦʙʣʠʛʘʪʥʳʭ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ (ʇʦʣʠʚʘʥʦʚ, 1969). ɼʣʷ ʦʙʣʠʛʘʪʥʳʭ 

ʜʫʧʣʦʛʥʝʟʜʥʠʢʦʚ ʜʫʧʣʦ ʩʣʫʞʠʪ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʫʩʧʝʰʥʦʛʦ 

ʨʘʟʤʥʦʞʝʥʠʷ; ʬʘʢʫʣʴʪʘʪʠʚʥʳʝ - ʟʘʥʠʤʘʶʪ ʫʞʝ ʛʦʪʦʚʳʝ ʜʫʧʣʘ ʦʪ 

ʩʣʫʯʘʷ ʢ ʩʣʫʯʘʶ ʠ ʤʦʛʫʪ ʚʧʦʣʥʝ ʦʙʭʦʜʠʪʠʪʴʩʷ ʙʝʟ ʥʠʭ. ʆʙʣʠʛʘʪʥʳʝ 

ʜʫʧʣʦʛʥʝʟʜʥʠʢʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʘʢʪʠʚʥʳʭ ʠ ʧʘʩʩʠʚʥʳʭ 

(ʇʦʣʠʚʘʥʦʚ, 1981). ʇʝʨʚʳʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʜʘʣʙʣʠʚʘʶʪ ʜʫʧʣʦ ʠ ʥʝ 

ʧʦʣʴʟʫʶʪʩʷ ʯʫʞʠʤʠ ʧʦʩʪʨʦʡʢʘʤʠ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʜʷʪʣʳ. ʇʘʩʩʠʚʥʳʝ 

ʞʝ ʜʫʧʣʦʛʥʝʟʜʥʠʢʠ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʜʦʣʙʠʪʴ ʜʨʝʚʝʩʠʥʫ, ʜʘʞʝ 

ʪʨʫʭʣʷʚʫʶ, ʠ ʚʳʥʫʞʜʝʥʳ ʟʘʥʠʤʘʪʴ ʦʩʪʘʚʣʝʥʥʳʝ ʜʷʪʣʘʤʠ ʜʫʧʣʘ, 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʣʠʤʠʪʠʨʫʝʪ ʧʣʦʪʥʦʩʪʴ 

ʛʥʝʟʜʦʚʘʥʠʷ ʵʪʠʭ ʚʠʜʦʚ. 

ʇʦʩʢʦʣʴʢʫ ʜʷʪʣʳ ʜʦʣʙʷʪ ʩʝʙʝ ʝʞʝʛʦʜʥʦ ʥʦʚʳʝ ʛʥʝʟʜʦʚʳʝ 

ʧʦʩʪʨʦʡʢʠ, ʜʫʧʣʘ ʧʨʝʜʳʜʫʱʠʭ ʣʝʪ ʩʦʩʪʘʚʣʷʶʪ ʧʦʪʝʥʮʠʘʣʴʥʳʡ 

ʛʥʝʟʜʦʚʦʡ ʬʦʥʜ ʜʨʫʛʠʭ ʚʠʜʦʚ ʧʪʠʮ (ʦʙʣʠʛʘʪʥʳʭ ʧʘʩʩʠʚʥʳʭ ʠ 

ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ ʜʫʧʣʦʛʥʝʟʜʥʠʢʦʚ). ɼʫʧʣʘ ʪʘʢʠʝ ʧʪʠʮʳ ʟʘʥʠʤʘʶʪ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʠʤʠ ʚʠʜʦʚʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ. 

ɺ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʠʤ ʪʝʨʨʠʪʦʨʠʷʤ ʚ 

ʉʪʘʚʨʦʧʦʣʴʩʢʦʤ ʢʨʘʝ, ʣʝʞʘʱʠʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ, 

ʜʷʪʣʦʚ ʠʟʥʘʯʘʣʴʥʦ ʥʝ ʙʳʣʦ. ʏʝʣʦʚʝʢ, ʥʘʯʘʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʩʦʟʜʘʥʠʶ 

ʧʦʣʝʟʘʱʠʪʥʳʭ ʣʝʩʦʧʦʣʦʩ ʠ ʦʟʝʣʝʥʝʥʠʶ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʩʦʟʜʘʣ 

çʘʥʪʨʦʧʦʛʝʥʥʫʶ ʣʝʩʦʩʪʝʧʴè, ʪ.ʝ. ʚʥʝʩ ʚ ʩʪʝʧʥʫʶ ʟʦʥʫ ʵʣʝʤʝʥʪʳ ʣʝʩʥʦʡ 

ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, ʯʪʦ ʩʪʘʣʦ ʧʨʝʜʧʦʩʳʣʢʦʡ ʧʦʷʚʣʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʠʭ 

ʣʝʩʥʳʭ ʦʙʠʪʘʪʝʣʝʡ ï ʜʷʪʣʦʚ. ʆʥʠ ʫʩʧʝʰʥʦ ʦʩʚʦʠʣʠ ʵʣʝʤʝʥʪʳ ʣʝʩʥʦʡ 

ʩʨʝʜʳ. ɺ ʉʪʘʚʨʦʧʦʣʴʩʢʦʤ ʢʨʘʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʠʪʘʝʪ 7 ʚʠʜʦʚ 

ʜʷʪʣʦʚʳʭ ʧʪʠʮ: ʚʝʨʪʠʰʝʡʢʘ Jynx torquilla ʠ ʜʷʪʣʳ: ʯʝʨʥʳʡ Dryocopus 

martius, ʧʝʩʪʨʳʡ Dendrocopos major, ʩʨʝʜʥʠʡ ʧʝʩʪʨʳʡ Dendrocopos 

medius, ʤʘʣʳʡ ʧʝʩʪʨʳʡ Dendrocopos minor, ʩʠʨʠʡʩʢʠʡ Dendrocopos 

syriacus, ʟʝʣʝʥʳʡ Picus viridis. ʆʥʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʝ ʪʦʣʴʢʦ ʚ ʛʦʨʦʜʘʭ, 

ʥʦ ʠ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, ʟʘʩʝʣʠʚ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʫʶ çʣʝʩʥʫʶè 

ʩʨʝʜʫ. 

ɿʘʜʘʯʠ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʧʦʩʪʨʦʝʢ ʜʷʪʣʦʚ ʨʘʟʥʳʭ ʚʠʜʦʚ ʚ ʫʩʣʦʚʠʷʭ ʉʪʘʚʨʦʧʦʣʴʷ, 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʘʟʤʝʨʦʚ ʠ ʭʘʨʘʢʪʝʨʘ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʜʫʧʝʣ ʜʷʪʣʦʚ, ʚʳʷʚʠʪʴ ʩʧʝʢʪʨ ʚʠʜʦʚ-ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʦʟʜʘʚʘʝʤʦʛʦ 
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ʜʷʪʣʘʤʠ ʛʥʝʟʜʦʚʦʛʦ ʬʦʥʜʘ. 

ʄʝʪʦʜʠʢʘ. ɺ ʧʝʨʠʦʜ ʩ 2018 ʧʦ 2023 ʚ 19 ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʨʘʡʦʥʘʭ ʉʪʘʚʨʦʧʦʣʴʩʢʦʛʦ ʢʨʘʷ ʙʳʣʠ ʩʦʙʨʘʥʳ ʜʘʥʥʳʝ ʦ ʤʝʩʪʘʭ 

ʛʥʝʟʜʦʚʘʥʠʷ ʧʪʠʮ-ʜʫʧʣʦʛʥʝʟʜʥʠʢʦʚ. ɺʩʝʛʦ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 138 ʝʜʠʥʠʮ 

ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʚʝʜʝʥʳ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʚ MS Excel, 

ʦʪʤʝʯʘʣʠʩʴ: ʜʘʪʘ ʠ ʤʝʩʪʦ ʥʘʭʦʜʢʠ, ʚʠʜ ʧʪʠʮʳ-ʜʫʧʣʦʛʥʝʟʜʥʠʢʘ, ʙʠʦʪʦʧ, 

ʚʠʜ ʜʝʨʝʚʘ, ʩʦʩʪʦʷʥʠʝ ʜʝʨʝʚʘ, ʝʛʦ ʚʳʩʦʪʘ ʠ ʜʠʘʤʝʪʨ ʜʫʧʣʘ, ʚʳʩʦʪʘ 

ʨʘʩʧʦʣʦʞʝʥʠ ̫ ʜʫʧʣʘ ʠ ʝʛʦ ʜʠʘʤʝʪʨ, ʦʪʤʝʯʘʣʦʩʴ ʤʝʩʪʦ ʣʦʢʘʣʠʟʘʮʠʠ 

ʜʫʧʣʘ, ʧʨʠ ʚʦʟʤʦʞʥʦʩʪʠ ï ʥʘʣʠʯʠʝ ʷʠʮ ʠ ʧʪʝʥʮʦʚ, ʘ ʪʘʢʞʝ ʧʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʨʝʜʝʣʷʣʩʷ ʚʠʜ-ʧʦʩʪʘʚʰʠʢ ʜʫʧʝʣ. ʇʦʩʢʦʣʴʢʫ 

ʤʦʥʠʪʦʨʥʠʛ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʪʝʯʝʥʠʝ ʨʷʜʘ ʣʝʪ, ʚ ʧʦʜʘʚʣʷʶʱʝʤ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʫʜʘʚʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ ʚʠʜ ʜʷʪʣʘ ï ʧʦʩʪʘʚʱʠʢʘ 

ʜʫʧʝʣ, ʠ ʥʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ ʧʦʩʣʝ ʦʩʪʘʚʣʝʥʠʷ ʜʷʪʣʦʤ ʢʦʥʢʨʝʪʥʦʛʦ 

ʜʫʧʣʘ ʦʪʩʣʝʜʠʪʴ, ʢʘʢʦʡ ʠʟ ʚʠʜʦʚïʜʫʧʣʦʛʥʝʟʜʥʠʢʦʚ ʝʛʦ ʟʘʥʷʣ. ɺ ʨʷʜʝ 

ʩʣʫʯʘʝʚ ʪʦʯʥʫʶ ʚʠʜʦʚʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʧʦʩʪʘʚʱʠʢʘ ʜʫʧʝʣ 

ʫʩʪʘʥʦʚʠʪʴ ʥʝ ʫʜʘʣʦʩʴ, ʥʦ, ʫʯʠʪʳʚʘʷ ʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʜʷʪʣʳ, 

ʦʩʪʘʚʣʷʷ ʧʨʦʰʣʦʛʦʜʥʠʝ ʜʫʧʣʘ, ʧʨʦʜʦʣʞʘʶʪʩʷ ʜʝʨʞʘʪʴʩʷ ʥʘ ʩʚʦʠʭ 

ʫʯʘʩʪʢʘʭ, ʚʠʜ-ʧʦʩʪʘʚʱʠʢ ʦʧʨʝʜʝʣʷʣʩʷ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ. ɺ ʪʘʙʣʠʮʘʭ 

ʠ ʥʘ ʨʠʩʫʥʢʘʭ ʪʘʢʠʝ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʳʝ ʧʦʩʪʘʚʱʠʢʠ ʦʪʤʝʯʝʥʳ 

ʚʦʧʨʦʩʠʪʝʣʴʥʳʤʠ ʟʥʘʢʘʤʠ ʧʦʩʣʝ ʚʠʜʦʚʦʛʦ ʥʘʟʚʘʥʠʷ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʙʨʘʥʳ ʤʘʪʝʨʠʘʣʳ ʦ ʜʫʧʣʘʭ, ʩʦʟʜʘʥʥʳʭ 

ʧʷʪɹʁ ʚʠʜʘʤʠ ʜʷʪʣʦʚ: ʟʝʣʝʥʤr Picus viridis, ʧʝʩʪʨʤr Dendrocopos 

major, ʩʠʨʠʡʩʢʠʤ Dendrocopos syriacus, ʩʨʝʜʥʠʤ Dendrocopos medius ʠ 

ʤʘʣrʤ Dendrocopos minor, ʘ ʪʘʢʞʝ ʦʙ 11 ʚʠʜʘʭ ʜʫʧʣʦʛʥʝʟʜʥʠʢʦʚ: 

ʩʧʣʶʰʢʝ Otus scops, ʩʠʟʦʚʦʨʦʥʢʝ Coracias garrulus, ʫʜʦʜʫ Upupa 

epops, ʚʝʨʪʠʰʝʡʢʝ Jynx torquilla, ʦʙʳʢʥʦʚʝʥʥʦʤʫ ʩʢʚʦʨʮʫ Sturnus 

vulgaris, ʦʙʳʢʥʦʚʝʥʥʦʡ ʛʦʨʠʭʚʦʩʪʢʝ Phoenicurus phoenicurus, ʟʘʨʷʥʢʝ 

Erithacus rubecula, ʦʙʳʢʥʦʚʝʥʥʦʡ ʣʘʟʦʨʝʚʢʝ Parus caeruleus, ʙʦʣʴʰʦʡ 

ʩʠʥʠʮʝ Parus major, ʜʦʤʦʚʦʤ ʚʦʨʦʙʴʝ Passer domesticus, ʧʦʣʝʚʦʤ 

ʚʦʨʦʙʴʝ Passer montanus. ʅʘʟʚʘʥʠʷ ʚʠʜʦʚ ʧʪʠʮ ʧʨʠʚʝʜʝʥʳ ʧʦ ʃ.ʉ. 

ʉʪʝʧʘʥʷʥʫ (2003). 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ (ʦʧʨʝʜʝʣʝʥʠʝ 

ʤʠʥʠʤʘʣʴʥʳʭ, ʤʘʢʩʠʤʘʣʴʥʳʭ, ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ, ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʦʪʢʣʦʥʝʥʠʷ ʠ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ, ʘ ʪʘʢʞʝ ʨʘʩʯʝʪ ʢʦʨʨʝʣʷʮʠʡ) 

ʦʩʫʱʝʩʪʚʣʝʥʘ ʩʪʘʥʜʘʨʪʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ MS Excel. ɺ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʥʝ ʚʦʰʣʠ ʜʚʝ ʝʜʠʥʠʯʥʳʝ ʥʘʭʦʜʢʠ ʜʫʧʝʣ, 

ʩʦʦʨʫʞʝʥʥʳʭ ʩʨʝʜʥʠʤ ʠ ʤʘʣʳʤ ʜʷʪʣʦʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʀʥʬʦʨʤʘʮʠʶ ʦ ʚʠʜʝ-ʧʦʩʪʘʚʱʠʢʝ 

ʜʫʧʝʣ ʫʜʘʣʦʩʴ ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ ʫʩʪʘʥʦʚʠʪʴ ʚ 84 ʩʣʫʯʘʷʭ 

(60,86%) (ʨʠʩ. 1). 
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ʉʦʦʪʥʦʰʝʥʠʝ ʚʠʜʦʚ-ʧʦʩʪʘʚʱʠʢʦʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʜʫʧʝʣ 

ɿʝʣʝʥʳʡ ʜʷʪʝʣ

32%

ɿʝʣʝʥʳʡ ʜʷʪʝʣ?

4%

ʇʝʩʪʨʳʡ ʜʷʪʝʣ

11%

ʇʝʩʪʨʳʡ ʜʷʪʝʣ?

5%

ʉʠʨʠʡʩʢʠʡ ʜʷʪʝʣ

30%

ʉʠʨʠʡʩʢʠʡ ʜʷʪʝʣ?

8%

ʉʨʝʜʥʠʡ ʜʷʪʝʣ

1%

ʄʘʣʳʡ ʜʷʪʝʣ

1%

ɼʷʪʝʣ sp.

8%

ʈʠʩ. 1. ʉʦʦʪʥʦʰʝʥʠʝ ʜʦʣʝʡ ʜʫʧʝʣ, ʩʦʟʜʘʥʥʳʭ ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ ʜʷʪʣʦʚ (n=84) 

 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʧʦʩʪʘʚʱʠʢʠ ʜʫʧʝʣ ʚ ʫʩʣʦʚʠʷʭ 

ʉʪʘʚʨʦʧʦʣʴʷ ï ʟʝʣʝʥʳʡ ʠ ʩʠʨʠʡʩʢʠʡ ʜʷʪʣʳ.  

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʫʧʝʣ (ʚʳʩʦʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ, 

ʜʠʘʤʝʪʨ) ʠ ʜʝʨʝʚʴʝʚ (ʚʳʩʦʪʘ, ʜʠʘʤʝʪʨ ʩʪʚʦʣʘ), ʚʳʙʨʘʥʥʳʭ ʜʷʪʣʘʤʠ ʜʣʷ 

ʠʭ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1-4. 
ʊʘʙʣʠʮʘ 1 

ɺʳʩʦʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʫʧʝʣ, ʫʩʪʨʦʝʥʥʳʭ ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ ʜʷʪʣʦʚ (ʤ) 

ɺʠʜ ʜʷʪʣʘ-

ʧʦʩʪʘʚʱʠʢʘ 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʤʠʥʠ

-ʤʫʤ 

ʤʘʢ-

ʩʠ-

ʤʫʤ 

ʩʨʝʜʥʝʝ 

ʘʨʠʬʤʝʪʠ

-ʯʝʩʢʦʝ 

ʩʪʘʥʜʘʨʪ-

ʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

ʜʦʚʝʨʠʪʝʣʴʥʳʡ 

ʠʥʪʝʨʚʘʣ 

ʦʪ ʜʦ 

ɿʝʣʝʥʳʡ 1.2 8.9 4.982927 2.197236 4.310364 5.65549 

ɿʝʣʝʥʳʡ? 3.3 5.3 4.6 1.126943 3.324768 5.875232 

ʇʝʩʪʨʳʡ 1.5 6 4.171333 1.468346 3.428261 4.914405 

ʇʝʩʪʨʳʡ? 1.5 3.2 4.15 0.785281 3.380439 4.919561 

ʉʠʨʠʡʩʢʠʡ 2.9 8.3 5.278125 1.75108 4.671418 5.884832 

ʉʠʨʠʡʩʢʠʡ? 3.2 5.7 4.428571 0.869318 3.784583 5.07256 

ɼʷʪʝʣ sp. 3.5 6.9 5.114286 1.257549 4.182698 6.045874 

ʊʘʙʣʠʮʘ 2 

ɺʳʩʦʪʘ ʜʝʨʝʚʴʝʚ, ʚ ʢʦʪʦʨʳʭ ʫʩʪʨʦʝʥʳ ʜʫʧʣʘ ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ ʜʷʪʣʦʚ 

(ʤ) 

ɺʠʜ ʜʷʪʣʘ-

ʧʦʩʪʘʚʱʠʢʘ 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʤʠʥʠ

-ʤʫʤ 

ʤʘʢ-

ʩʠ-

ʤʫʤ 

ʩʨʝʜʥʝʝ 

ʘʨʠʬʤʝʪʠ

-ʯʝʩʢʦʝ 

ʩʪʘʥʜʘʨʪ-

ʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

ʜʦʚʝʨʠʪʝʣʴʥʳʡ 

ʠʥʪʝʨʚʘʣ 

ʦʪ ʜʦ 

ɿʝʣʝʥʳʡ 3.6 18 10.2122 2.47267 9.455323 10.96907 

ɿʝʣʝʥʳʡ? 11 14 12.66667 1.527525 10.93814 14.39519 

ʇʝʩʪʨʳʡ 6.1 16.5 9.7 2.992133 8.1858 11.2142 

ʇʝʩʪʨʳʡ? 4.5 12.5 9.19 3.704952 5.559214 12.82079 
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ʉʠʨʠʡʩʢʠʡ 3.6 17 9.353125 2.667243 8.42899 10.27726 

ʉʠʨʠʡʩʢʠʡ? 6.7 11 8.657143 1.436265 7.593162 9.721123 

ɼʷʪʝʣ sp. 7.2 13.3 9.514286 2.176717 7.901781 11.12679 

 
ʊʘʙʣʠʮʘ 3 

ɼʠʘʤʝʪʨ ʩʪʚʦʣʘ ʜʝʨʝʚʴʝʚ, ʚ ʢʦʪʦʨʳʭ ʫʩʪʨʦʝʥʳ ʜʫʧʣʘ ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ 

ʜʷʪʣʦʚ (ʩʤ) 

ɺʠʜ ʜʷʪʣʘ-

ʧʦʩʪʘʚʱʠʢʘ 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʤʠʥʠ

-ʤʫʤ 

ʤʘʢ-

ʩʠ-

ʤʫʤ 

ʩʨʝʜʥʝʝ 

ʘʨʠʬʤʝʪʠ

-ʯʝʩʢʦʝ 

ʩʪʘʥʜʘʨʪ-

ʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ 

ʦʪ ʜʦ 

ɿʝʣʝʥʳʡ 23.8 68 41.355 8.723412 38.68481 44.02519 

ɿʝʣʝʥʳʡ? 24.9 41.2 30.5 9.269844 20.01038 40.98962 

ʇʝʩʪʨʳʡ 24.5 56.4 41.53333 9.162631 36.89649 46.17018 

ʇʝʩʪʨʳʡ? 29.6 45.3 39.66667 8.277882 31.55449 47.77884 

ʉʠʨʠʡʩʢʠʡ 23.5 92 42.8129 11.83728 38.71157 46.91424 

ʉʠʨʠʡʩʢʠʡ? 35 50 41.92857 5.505365 37.85021 46.00693 

ɼʷʪʝʣ sp. 34 48 40.45714 4.427135 37.17754 43.73675 

 

ʇʘʨʘʤʝʪʨʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʫʧʝʣ (ʪʘʙʣ. 1-3) ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʜʷʪʣʦʚ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʘʟʙʨʦʩ, ʧʨʠ ʵʪʦʤ ʨʘʟʣʠʯʠʷ ʵʪʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʫ ʨʘʟʥʳʭ ʚʠʜʦʚ ʥʝ ʜʦʩʪʦʚʝʨʥʳ. 
ʊʘʙʣʠʮʘ 4 

ɼʠʘʤʝʪʨ ʜʫʧʝʣ, ʫʩʪʨʦʝʥʥʳʭ ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ ʜʷʪʣʦʚ (ʩʤ) 

ɺʠʜ ʜʷʪʣʘ-

ʧʦʩʪʘʚʱʠʢʘ 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʤʠʥʠ

-ʤʫʤ 

ʤʘʢ-

ʩʠ-

ʤʫʤ 

ʩʨʝʜʥʝʝ 

ʘʨʠʬʤʝʪʠ-

ʯʝʩʢʦʝ 

ʩʪʘʥʜʘʨʪ-

ʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

ʜʦʚʝʨʠʪʝʣʴʥʳʡ 

ʠʥʪʝʨʚʘʣ 

ʦʪ ʜʦ 

ɿʝʣʝʥʳʡ 4.5 6.1 5.36341 0.374002 5.24893 5.47789 

ɿʝʣʝʥʳʡ? 6.5 7.48 7.12666 0.54418 6.51087 7.74245 

ʇʝʩʪʨʳʡ 4.3 5.4 4.75333 0.333523 4.5845 4.92211 

ʇʝʩʪʨʳʡ? 4.6 5.15 4.935 0.249582 4.69041 5.17958 

ʉʠʨʠʡʩʢʠʡ 4.5 5.4 4.88125 0.282200 4.78347 4.97902 

ʉʠʨʠʡʩʢʠʡ? 4.4 5.2 4.88571 0.254483 4.69719 5.07423 

ɼʷʪʝʣ sp. 4.7 5.3 4.971428571 0.256347 4.781527 5.16133 

 

ɿʘʢʦʥʦʤʝʨʥʦ, ʯʪʦ ʜʠʘʤʝʪʨ ʜʫʧʝʣ ʙʦʣʝʝ ʢʨʫʧʥʦʛʦ ʟʝʣʝʥʦʛʦ ʜʷʪʣʘ 

ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʜʫʧʝʣ ʧʝʩʪʨʳʭ ʜʷʪʣʦʚ. ɼʫʧʣʘ ʧʝʩʪʨʦʛʦ ʠ 

ʩʠʨʠʡʩʢʦʛʦ ʜʷʪʣʘ ʙʣʠʟʢʠ ʧʦ ʨʘʟʤʝʨʘʤ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʝʣʠʯʥʦʡ 

ʚʠʜʦʚ-ʠʟʛʦʪʦʚʠʪʝʣʝʡ). 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʦʣʴʢʦ ʧʘʨʘʤʝʪʨʳ ʪʝʭ 

ʜʫʧʝʣ, ʚʠʜʦʚʘʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʧʦʩʪʘʚʱʠʢʘ ʢʦʪʦʨʳʭ ʙʳʣʘ ʪʦʯʥʦ 

ʦʧʨʝʜʝʣʝʥʘ. ʈʘʩʩʯʠʪʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʚʳʩʦʪʦʡ 
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ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʫʧʣʘ ʠ ʚʳʩʦʪʦʡ ʜʝʨʝʚʘ, ʘ ʪʘʢʞʝ ʝʛʦ ʜʠʘʤʝʪʨʦʤ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 5.  
ʊʘʙʣʠʮʘ 5 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʚʳʩʦʪʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʫʧʣʘ ʩ ʚʳʩʦʪʦʡ 

ʜʝʨʝʚʘ ʠ ʝʛʦ ʜʠʘʤʝʪʨʦʤ 

 

ɺʠʜ ʜʷʪʣʘ-

ʧʦʩʪʘʚʱʠʢʘ 

ʂʦʨʨʝʣʷʮʠʠ ʚʳʩʦʪʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʫʧʣʘ: 

ʩ ʚʳʩʦʪʦʡ ʜʝʨʝʚʘ ʩ ʜʠʘʤʝʪʨʦʤ ʜʝʨʝʚʘ 

ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ 

ʩʠʣʘ 

ʢʦʨʨʝʣʷʮʠʠ 

ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʨʨʝʣʷʮʠʠ 

ʩʠʣʘ 

ʢʦʨʨʝʣʷʮʠʠ 

ɿʝʣʝʥʳʡ ʜʷʪʝʣ 0.369864467 ʫʤʝʨʝʥʥʘʷ 0.221782459 ʩʣʘʙʘʷ 

ʇʝʩʪʨʳʡ ʜʷʪʝʣ 

-0.118178182 

ʦʪʨʠʮʘʪʝʣʴʥʘʷ 

ʦʯʝʥʴ ʩʣʘʙʘʷ 0.547861384 ʩʨʝʜʥʷʷ 

ʉʠʨʠʡʩʢʠʡ ʜʷʪʝʣ 0.374530279 ʫʤʝʨʝʥʥʘʷ 0.277992478 ʩʣʘʙʘʷ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʘ ʩʨʝʜʥʷʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ 

ʚʳʩʦʪʦʡ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʫʧʣʘ ʠ ʜʠʘʤʝʪʨʦʤ ʜʝʨʝʚʘ ʜʣʷ ʧʝʩʪʨʦʛʦ ʜʷʪʣʘ ʠ 

ʫʤʝʨʝʥʥʘʷ ï ʩ ʚʳʩʦʪʦʡ ʜʝʨʝʚʘ ʜʣʷ ʟʝʣʝʥʦʛʦ ʠ ʩʠʨʠʡʩʢʦʛʦ ʜʷʪʣʦʚ. 

ʄ  r ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʪʘʢʞʝ ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʟʥʳʭ ʚʠʜʦʚ 

ʜʝʨʝʚʴʝʚ, ʚʳʙʠʨʘʝʤʳʭ ʜʷʪʣʘʤʠ ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ ʜʫʧʝʣ (ʪʘʙʣ. 6). 
ʊʘʙʣʠʮʘ 6 

ʉʦʦʪʥʦʰʝʥʠʝ ʨʘʟʥʳʭ ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ, ʚʳʙʠʨʘʝʤʳʭ ʜʷʪʣʘʤʠ ʜʣʷ 

ʫʩʪʨʦʡʩʪʚʘ ʜʫʧʝʣ 

ɺʠʜʳ ʜʝʨʝʚʴʝʚ ʂʦʣʠʯʝʩʪʚʦ ʜʝʨʝʚʴʝʚ, ʚ ʢʦʪʦʨʳʭ ʚʳʜʦʣʙʣʝʥʳ ʜʫʧʣʘ ʨʘʟʥʳʤʠ 

ʚʠʜʘʤʠ ʜʷʪʣʦʚ: 

ʟʝʣʝʥʳʤ ʧʝʩʪʨʳʤ ʩʠʨʠʡʩʢʠʤ ʩʨʝʜʥʠʤ ʤʘʣʳʤ 

ʨʦʙʠʥʠʷ 

ʣʦʞʥʦʘʢʘʮʠʝʚʘʷ 20 5 15 

  

ʠʚʘ sp. 8 3 3   

ʚʷʟ 5 2 4   

ʪʦʧʦʣʴ 5  3   

ʘʙʨʠʢʦʩ 1     

ʙʝʨʝʟʘ 1     

ʩʣʠʚʘ 1 2    

ʦʨʝʭ  1    

ʪʦʧʦʣʴ  1    

ʷʙʣʦʥʷ  1 1  1 

ʛʨʫʰʘ   3   

ʜʫʙ   1   

ʢʣʝʥ sp.   1   

ʪʫʪʦʚʥʠʢ   1   

ʷʩʝʥʴ    1  

ʀʪʦʛʦ: 41 15 32 1 1 
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ʇʨʝʦʙʣʘʜʘʥʠʝ ʨʦʙʠʥʠʠ ʣʦʞʥʦʘʢʘʮʠʝʚʦʡ ʚ ʢʘʯʝʩʪʚʝ ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʠʟʙʠʨʘʝʤʦʛʦ ʜʝʨʝʚʘ ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ ʜʫʧʝʣ ʪʨʝʤʷ ʚʠʜʘʤʠ ʜʷʪʣʦʚ, 

ʧʦ-ʚʠʜʠʤʦʤʫ, ʩʚʷʟʘʥʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʜʘʥʥʦʛʦ 

ʚʠʜʘ ʜʝʨʝʚʘ ʚ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʜʦʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʦʙʠʥʠʠ ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ ʜʷʪʣʦʚ ʟʘʤʝʪʥʦ 

ʦʪʣʠʯʘʶʪʩʷ (ʨʠʩ. 2ï4). 

 
ʈʠʩ. 2. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʣʝʥʳʤ ʜʷʪʣʦʤ ʨʘʟʥʳʭ ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ ʜʣʷ 

ʫʩʪʨʦʡʩʪʚʘ ʜʫʧʝʣ (n=41) 

 
ʈʠʩ. 3.  ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʩʪʨʳʤ ʜʷʪʣʦʤ ʨʘʟʥʳʭ ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ ʜʣʷ 

ʫʩʪʨʦʡʩʪʚʘ ʜʫʧʝʣ (n=15) 
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ʈʠʩ. 4. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʨʠʡʩʢʠʤ ʜʷʪʣʦʤ ʨʘʟʥʳʭ ʚʠʜʦʚ ʜʝʨʝʚʴʝʚ ʜʣʷ 

ʫʩʪʨʦʡʩʪʚʘ ʜʫʧʝʣ (n=32) 

 

ʀʟ ʨʠʩ. 2-4 ʚʠʜʥʦ, ʯʪʦ ʯʘʩʪʦʪʘ ʚʳʙʦʨʘ ʨʦʙʠʥʠʠ ʤʘʢʩʠʤʘʣʴʥʘ ʫ 

ʟʝʣʝʥʦʛʦ ʜʷʪʣʘ ʠ ʤʠʥʠʤʘʣʴʥʘ ï ʫ ʧʝʩʪʨʦʛʦ. ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʧʦ 

ʧʨʝʜʧʦʯʪʝʥʠʷʤ ʫ ʟʝʣʝʥʦʛʦ ʠ ʧʝʩʪʨʦʛʦ ʜʷʪʣʦʚ ʩʪʦʷʪ ʠʚʳ, ʘ ʩʠʨʠʡʩʢʠʡ 

ʜʷʪʝʣ ʚʳʙʠʨʘʝʪ ʵʪʠ ʜʝʨʝʚʴʷ ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ. 

ɺʝʩʴʤʘ ʠʥʪʝʨʝʩʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʘʣ ʘʥʘʣʠʟ ʧʨʝʜʧʦʯʠʪʘʝʤʦʩʪʠ 

ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ ʜʷʪʣʦʚ ʜʝʨʝʚʴʝʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʞʠʟʥʝʥʥʦʩʪʠ (ʨʠʩ. 5ï

7). 

 

 
ʈʠʩ. 5.  ʉʦʩʪʦʷʥʠʝ ʜʝʨʝʚʴʝʚ, ʚ ʢʦʪʦʨʳʭ ʫʩʪʨʘʠʚʘʝʪ ʜʫʧʣʘ ʟʝʣʝʥʳʡ ʜʷʪʝʣ 

(n=41) 
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ʈʠʩ. 6. ʉʦʩʪʦʷʥʠʝ ʜʝʨʝʚʴʝʚ, ʚ ʢʦʪʦʨʳʭ ʫʩʪʨʘʠʚʘʝʪ ʜʫʧʣʘ ʧʝʩʪʨʳʡ ʜʷʪʝʣ 

(n=15) 

 
ʈʠʩ. 7. ʉʦʩʪʦʷʥʠʝ ʜʝʨʝʚʴʝʚ, ʚ ʢʦʪʦʨʳʭ ʫʩʪʨʘʠʚʘʝʪ ʜʫʧʣʘ ʩʠʨʠʡʩʢʠʡ 

ʜʷʪʝʣ (n=15) 

 

ɺ ʨʷʜʫ ʜʷʪʣʦʚ ʟʝʣʝʥʳʡ ï ʧʝʩʪʨʳʡ ï ʩʠʨʠʡʩʢʠʡ ʜʦʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʛʥʝʟʜʦʩʪʨʦʝʥʠʷ ʞʠʚʳʭ ʜʝʨʝʚʴʝʚ ʥʝʤʥʦʛʦ 

ʩʦʢʨʘʱʘʝʪʩʷ, ʪʘʢʞʝ ʩʦʢʨʘʱʘʝʪʩʷ ʜʦʣʷ ʩʫʭʠʭ ʜʝʨʝʚʴʝʚ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ 

ʨʘʩʪʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʫʩʫʭʠʭ (ʫʩʳʭʘʶʱʠʭ) ʜʝʨʝʚʴʝʚ (ʈʠʩ. 8). 

ʈʠʩ. 8. ʇʨʠʤʝʨ ʪʠʧʠʯʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʩʪʘʚʰʠʭ ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ 

ʧʦʣʫʩʫʭʠʤʠ ʠ ʩʫʭʠʤʠ (ʬʦʪʦ ʃ.ɺ. ʄʘʣʦʚʠʯʢʦ). 
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ɼʫʧʣʘ ʜʣʷ ʛʥʝʟʜʦʚʘʥʠʷ ʜʷʪʣʳ ʠʟʛʦʪʚʣʠʚʘʶʪ ʝʞʝʛʦʜʥʦ. ʂʨʦʤʝ 

ʪʦʛʦ, ʵʪʠ ʧʪʠʮʳ ʯʘʩʪʦ ʚʳʜʘʣʙʣʠʚʘʶʪ ʟʠʤʦʡ ʥʦʯʣʝʞʥʳʝ ʜʫʧʣʘ ʚ ʧʘʨʢʘʭ, 

ʩʢʚʝʨʘʭ ʠ ʨʦʱʘʭ. ʆʪ ʛʥʝʟʜʦʚʳʭ ʜʫʧʝʣ ʥʦʯʣʝʞʥʳʝ ʦʪʣʠʯʘʶʪʩʷ ʙʦʣʝʝ 

ʛʨʫʙʦʡ ʦʙʨʘʙʦʪʢʦʡ ʚʥʫʪʨʝʥʥʠʭ ʩʪʝʥʦʢ. ʄ  r ʥʠ ʨʘʟʫ ʥʝ ʦʪʤʝʯʘʣʠ 

ʧʦʩʝʱʝʥʠʷ ʜʷʪʣʘʤʠ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʚ ʧʨʝʜʳʜʫʱʠʝ ʛʦʜʳ ʜʫʧʝʣ ʚ 

ʢʘʯʝʩʪʚʝ ʤʝʩʪ ʥʦʯʝʚʢʠ ʣʠʙʦ ʫʢʨʳʪʠʡ ʦʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʡ. ɺʝʨʦʷʪʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʛʥʝʟʜʦʚʘʷ ʢʘʤʝʨʘ 

ʟʘʛʨʷʟʥʷʝʪʩʷ ʵʢʩʢʨʝʤʝʥʪʘʤʠ ʠ ʧʘʨʘʟʠʪʘʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʷʪʣʳ ʩʦʟʜʘʶʪ 

ʛʥʝʟʜʦʚʦʡ ʬʦʥʜ ʜʣʷ ʜʨʫʛʠʭ ʜʫʧʣʦʛʥʝʟʜʥʠʢʦʚ. ʉʪʘʨʳʝ ʛʥʝʟʜʦʚʳʝ ʠ 

ʥʦʯʣʝʞʥʳʝ ʜʫʧʣʘ ʜʷʪʣʦʚ ʦʭʦʪʥʦ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʛʥʝʟʜʦʚʘʥʠʷ ʩʠʥʠʮʳ, 

ʤʫʭʦʣʦʚʢʠ, ʚʦʨʦʙʴʠ ʠ ʜʨ. ʇʦʢʘʟʘʥʥʦʝ ʚʳʰʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʘʟʤʝʨʦʚ ʠ 

ʭʘʨʘʢʪʝʨʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʫʧʝʣ ʜʝʣʘʝʪ ʠʭ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʧʪʠʮ ʩ 

ʨʘʟʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʫʩʣʦʚʠʷʤ ʛʥʝʟʜʦʚʘʥʠʷ. 

ɸʚʪʦʨʘʤʠ ʟʘʨʝʛʠʩʪʨʠʨʚʦʘʥʦ 138 ʩʣʫʯʘʝʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʦʩʪʨʦʝʢ ʜʷʪʣʦʚ 11 ʚʠʜʘʤʠ ʧʪʠʮ-ʜʫʧʣʦʛʥʝʟʜʥʠʢʦʚ (ʪʘʙʣ. 7). 
ʊʘʙʣʠʮʘ 7 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʟʘʠʤʦʩʚʷʟʝʡ ʚʠʜʦʚ-ʧʦʩʪʘʚʱʠʢʦʚ ʠ ʚʠʜʦʚ-

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʫʧʝʣ 
ʚʠʜ ʜʷʪʣʘ ï 

ʧʦʩʪʘʚʱʠʢʘ 

ʜʫʧʝʣ 
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ʉʧʣʶʰʢʘ 10 3     4         1 18 

ʉʠʟʦʚʦʨʦʥʢʘ 10                 8 18 

ʋʜʦʜ 4     3         1 3 11 

ɺʝʨʪʠʰʝʡʢʘ 2   2   2           6 

ʆʙʳʢʥʦʚʝʥʥʳʡ 

ʩʢʚʦʨʝʮ 8   7   12 6     2 7 42 

ʆʙʳʢʥʦʚʝʥʥʘʷ 

ʛʦʨʠʭʚʦʩʪʢʘ     1 1       1     3 

ɿʘʨʷʥʢʘ     1             2 3 

ʆʙʳʢʥʦʚʝʥʥʘʷ 

ʣʘʟʦʨʝʚʢʘ     1           1   2 
ɹʦʣʴʰʘʷ 

ʩʠʥʠʮʘ 6       1   1   1 1 10 

ɼʦʤʦʚʳʡ 

ʚʦʨʦʙʝʡ 1   1   6       2 1 11 

ʇʦʣʝʚʦʡ 

ʚʦʨʦʙʝʡ     2   6         4 12 

ɺʦʨʦʙʝʡ sp.         1 1         2 

ʀʪʦʛʦ: 41 3 15 4 32 7 1 1 7 27 138 
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ʉʦʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʜʫʧʝʣ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ 

ʜʫʧʣʦʛʥʝʟʜʥʠʢʦʚ, ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 9. 

 

 
ʈʠʩ. 9. ʉʦʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʜʫʧʝʣ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʨʘʟʥʳʤʠ ʚʠʜʘʤʠ ʧʪʠʮ-

ʜʫʧʣʦʛʥʝʟʜʥʠʢʦʚ (n=138) 

 

ʇʦʯʪʠ ʪʨʝʪʴ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʜʫʧʝʣ (31%) ʙʳʣʠ ʟʘʥʷʪʳ 

ʦʙʳʢʥʦʚʝʥʥʳʤ ʩʢʚʦʨʮʦʤ, ʥʘ ʜʦʣʶ ʩʧʣʶʰʢʠ ʠ ʩʠʟʦʚʦʨʦʥʢʠ ʧʨʠʭʦʜʠʪʩʷ 

ʧʦ 14%, ʜʘʣʝʝ ʩʣʝʜʫʶʪ ʧʦʣʝʚʦʡ ʠ ʜʦʤʦʚʳʡ ʚʦʨʦʙʴʠ (9% ʠ 8% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʥʘ ʜʦʣʶ ʫʜʦʜʘ ʪʘʢʞʝ ʧʨʠʭʦʜʠʪʩʷ 8%, ʥʘ ʜʦʣʶ 

ʙʦʣʴʰʦʡ ʩʠʥʠʮʳ ï 7%, ʚʝʨʪʠʰʝʡʢʠ ï 4%, ʟʘʨʷʥʢʠ ʠ ʩʘʜʦʚʦʡ 

ʛʦʨʠʭʚʦʩʪʢʠ ï ʧʦ 2%, ʦʙʳʢʥʦʚʝʥʥʦʡ ʣʘʟʦʨʝʚʢʠ ʠ ʚʦʨʦʙʴʷ sp. ï ʧʦ 1%. 

ɺʝʩʴʤʘ ʠʥʪʝʨʝʩʝʥ ʩʣʝʜʫʶʱʠʡ ʬʘʢʪ. ɺ ʫʩʣʦʚʠʭ ʙʝʟʣʝʩʥʦʛʦ 

ʨʝʛʠʦʥʘ ʩʠʟʦʚʦʨʦʥʢʘ ʠ ʫʜʦʜ ʛʥʝʟʜʠʣʠʩʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚ ʥʦʨʘʭ. ʇʦʩʣʝ 

ʧʦʷʚʣʝʥʠʷ ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʜʷʪʣʘʤʠ ʜʫʧʝʣ ʚ ʩʪʘʨʳʭ ʪʨʫʭʣʷʚʳʭ ʜʝʨʝʚʴʷʭ, 

ʚ ʛʥʝʟʜʦʚʳʭ ʧʦʧʫʣʷʮʠʷʭ ʵʪʠʭ ʧʪʠʮïʥʦʨʥʠʢʦʚ ʧʦʷʚʠʣʠʩʴ ʧʘʨʳ, 

ʩʤʝʥʠʚʰʠʝ ʛʥʝʟʜʦʚʦʡ ʩʪʝʨʝʦʪʠʧ ʠ ʥʘʯʘʚʰʠʝ ʨʘʟʤʥʦʞʘʪʴʩʷ ʚ ʜʫʧʣʘʭ. 

ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ ʠʟ-ʟʘ ʜʫʧʝʣ ʤʝʞʜʫ ʧʪʠʮʘʤʠ ʨʘʟʥʳʭ ʚʠʜʦʚ 

ʨʘʟʛʦʨʘʶʪʩʷ ʢʦʥʬʣʠʢʪʳ. ʊʘʢ, 12 ʤʘʷ 2020 ʛ. ʚ ʧʘʨʢʝ ʇʦʙʝʜʳ ʛ. 

ʉʪʘʚʨʦʧʦʣʷ ʤ  rʥʘʙʣʶʜʘʣʠ, ʢʘʢ ʩʚʝʞʝʝ ʜʫʧʣʦ ʙʦʣʴʰʦʛʦ ʧʝʩʪʨʦʛʦ ʜʷʪʣʘ 

ʧʳʪʘʣʩʷ ʟʘʥʷʪʴ ʦʙʳʢʥʦʚʝʥʥʳʡ ʩʢʚʦʨʝʮ, ʧʨʠʥʦʩʷ ʚ ʥʝʛʦ ʧʝʨʴʷ ʠ 

ʚʝʪʦʯʢʠ. ɼʷʪʝʣ ʧʳʪʘʣʩʷ ʢʣʶʚʦʤ ʦʪʦʛʥʘʪʴ ʩʢʚʦʨʮʘ ʠ ʧʦʛʥʘʣʩʷ ʟʘ ʥʠʤ. 

ʅʦ ʪʫʪ ʞʝ ʢ ʛʥʝʟʜʫ ʧʦʜʣʝʪʝʣ ʜʦʤʦʚʳʡ ʚʦʨʦʙʝʡ ʠ ʥʘʯʘʣ ʥʦʩʠʪʴ 

ʩʪʨʦʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ. ʏʝʨʝʟ 15 ʤʠʥʫʪ ʧʨʠʣʝʪʝʣ ʩʢʚʦʨʝʮ ʠ ʧʨʦʛʥʘʣ 

ʚʦʨʦʙʴʷ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʜʫʧʣʦ ʦʩʪʘʣʦʩʴ ʟʘ ʜʷʪʣʦʤ.  

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʥʘʯʘʣʝ ʍʍI ʚʝʢʘ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʜʨʝʚʝʩʥʳʝ 

ʥʘʩʘʞʜʝʥʠʷ, ʜʦʩʪʠʛʰʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʚ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 
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ʩʪʝʧʥʦʤ ʉʪʘʚʨʦʧʦʣʴʝ ʩʪʘʣʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʜʷʪʣʦʚ. ʅʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚʠʜʘʤʠ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʪʘʣʠ ʟʝʣʝʥʳʡ, 

ʩʠʨʠʡʩʢʠʡ ʠ ʧʝʩʪʨʳʡ ʜʷʪʣʳ. ʕʪʠ ʘʢʪʠʚʥʳʝ ʜʫʧʣʦʛʥʝʟʜʥʠʢʠ ʩʦʟʜʘʶʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʜʫʧʝʣ, ʦʩʚʦʙʦʞʜʘʶʱʠʭʩʷ ʧʦʩʣʝ ʦʜʥʦʨʘʟʦʚʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʟʛʦʪʦʚʠʪʝʣʝʤ. ɼʫʧʣʘ ʜʷʪʣʦʚ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʥʦʦʙʨʘʟʥʳ 

ʧʦ ʜʠʘʤʝʪʨʫ, ʚʳʩʦʪʝ ʨʘʩʧʦʣʦʞʝʥʠʷ, ʚʠʜʘʤ ʩʫʙʩʪʨʘʪʥʳʭ ʜʝʨʝʚʴʝʚ, ʠʭ 

ʨʘʟʤʝʨʘʤ ʠ ʞʠʟʥʝʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ. ʋʩʪʘʥʦʚʣʝʥʘ ʩʨʝʜʥʷʷ ʢʦʨʨʝʣʷʮʠʷ 

ʤʝʞʜʫ ʚʳʩʦʪʦʡ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʫʧʣʘ ʠ ʜʠʘʤʝʪʨʦʤ ʜʝʨʝʚʘ ʜʣʷ ʧʝʩʪʨʦʛʦ 

ʜʷʪʣʘ ʠ ʫʤʝʨʝʥʥʘʷ ï ʩ ʚʳʩʦʪʦʡ ʜʝʨʝʚʘ ʜʣʷ ʟʝʣʝʥʦʛʦ ʠ ʩʠʨʠʡʩʢʦʛʦ 

ʜʷʪʣʦʚ. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʷʪʣʳ ʩʦʟʜʘʶʪ ʛʥʝʟʜʦʚʦʡ ʬʦʥʜ ʜʣʷ ʤʥʦʛʠʭ ʧʪʠʮ 

(ʧʘʩʩʠʚʥʳʭ ʠ ʬʘʢʫʣʴʪʘʪʠʚʥʳʭ ʜʫʧʣʦʛʥʝʟʜʥʠʢʦʚ). ɼʷʪʣʳ ʩʦʟʜʘʶʪ 

ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʘʨʝʘʣʦʚ ʠ ʨʦʩʪʘ ʯʠʩʣʝʥʥʦʩʪʠ ʜʨʫʛʠʭ ʚʠʜʦʚ 

ʧʪʠʮ, ʩʚʷʟʘʥʥʳʭ ʩ ʜʝʨʝʚʴʷʤʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʩʚʦʝʥʠʷ ʵʪʠʤʠ ʧʪʠʮʘʤʠ 

ʘʥʪʨʦʧʦʛʝʥʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʉʪʘʨʦʧʦʣʴʩʢʦʤ ʢʨʘʝ ʠʟʚʝʩʪʥʦ 11 ʚʠʜʦʚ ʧʪʠʮ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʜʣʷ ʛʥʝʟʜʦʚʘʥʠʷ ʜʫʧʣʘ, ʩʦʟʜʘʥʥʳʝ ʜʷʪʣʘʤʠ. ʉʨʝʜʠ ʥʠʭ 

ï ʧʨʝʜʩʪʘʚʠʪʝʣʠ 5 ʦʪʨʷʜʦʚ: ʉʦʚʦʦʙʨʘʟʥʳʝ, ʈʘʢʰʝʦʙʨʘʟʥʳʝ, 

ʋʜʦʜʦʦʙʨʘʟʥʳʝ, ɼʷʪʣʦʦʙʨʘʟʥʳʝ, ɺʦʨʦʙʴʠʥʦʦʙʨʘʟʥʳʝ. ʅʘʠʙʦʣʝʝ 

ʤʘʩʩʦʚʳʡ çʧʦʣʴʟʦʚʘʪʝʣʴè ʪʘʢʠʭ ʜʫʧʝʣ ï ʦʙʳʢʥʦʚʝʥʥʳʡ ʩʢʚʦʨʝʮ. 

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʤʝʥʘ ʛʥʝʟʜʦʚʦʛʦ ʩʪʝʨʝʦʪʠʧʘ ʠ 

ʨʘʩʰʠʨʝʥʠʝ ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʫ ʩʠʟʦʚʦʨʦʥʢʠ, ʟʘʥʝʩʝʥʥʦʡ ʚ 

ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 
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WOODPECKERS AS NEST SITES PROVIDERS FOR OTHER 

CAVITY -NESTING BIRDS UNDER ANTHROPOGENIC  

TRANSFORMATION  OF STEPPE AND FOREST-STEPPE ZONES 
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Here we demonstrate the role of woodpeckers as nest sites providers for 

other cavity-nesting birds in primarily steppe areas of the Stavropol Region. 

7 Picidae species inhabit now the Stavropol Region. They are: the Wryneck 

Jynx torquilla, the Black Woodpecker Dryocopus martius, the Great Spotted 

Woodpecker Dendrocopos major, the Middle Spotted Woodpecker 

Dendrocopos medius, the Lesser Spotted Woodpecker Dendrocopos minor, 

the Syrian Woodpecker Dendrocopos syriacus, and the European Green 

Woodpecker Picus viridis. Woodpeckers invaded the region after forest 

shelter-belts in the fields were created and trees were planted in towns. 

Woodpeckers as nest-site providers play an important role in dispersal and 

population growth of many cavity-nesting bird species. To estimate the 

relative frequency of occurrence of woodpecker nests in the Stavropol 

Region, to describe the variety of size and the pattern of nests distribution 

and to reveal the spectrum of species that use nests created by woodpeckers, 

the data on 138 cases of 5 species of woodpeckersô nests used by other birds 

has been analyzed. The data was treated statistically using the standard tools 

of MS Excel program. It is shown that the most widespread woodpecker 

species of the Region are the European Green Woodpecker, the Syrian 

Woodpecker, and the Great Spotted Woodpecker. They collectively create 

many hollows, which become empty after single breeding. The high variety 

of diameter and disposition of nest holes, as well as the variety of tree 

species, their size and conditions are revealed. All  this provide the breeding 

conditions for 11 cavity-nesting bird species of 5 orders. The change of 

nesting stereotype and the widening of ecological niche in the European 

Roller, the red-listed species in Russia, is of a particular interest. 

Keywords: woodpeckers, obligatory cavity-nesting species, facultative 

cavity-nesting species, active and passive cavity-nesting species, Stavropol 

Region, nest sites providers.  
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ʵʢʦʣʦʛʠʠ ʩʝʚʝʨʥʦʛʦ ʢʦʞʘʥʢʘ Eptesicus nilssonii, ʦʙʠʪʘʶʱʝʛʦ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʋʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʯʪʦ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ 

ʨʝʛʠʦʥʝ ʜʘʥʥʳʡ ʚʠʜ ʦʙʳʯʝʥ ʚ ʣʝʪʥʠʭ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ, ʦʯʝʥʴ ʨʝʜʢʠʡ ʚ 

ʟʠʤʥʠʭ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʚʥʝʩʝʥʠʝ ʩʝʚʝʨʥʦʛʦ ʢʦʞʘʥʢʘ ʚ 

çʤʦʥʠʪʦʨʠʥʛʦʚʳʡè ʩʧʠʩʦʢ ʨʝʛʠʦʥʘʣʴʥʦʡ ʂʨʘʩʥʦʡ ʢʥʠʛʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʪʫʯʠʝ ʤʳʰʠ, ʨʫʢʦʢʨʳʣʳʝ, Eptesicus nilssonii, 

ʩʝʚʝʨʥʳʡ ʢʦʞʘʥʦʢ, ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʨʘʩʥʘʷ ʢʥʠʛʘ. 

 

ɺʚʝʜʝʥʠʝ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʤʘʪʝʨʠʘʣʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʨʫʢʦʢʨʳʣʳʭ, ʦʙʠʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʨʘʥʝʝ ʥʘʤʠ 

ʧʨʠʚʦʜʠʣʠʩʴ ʩʚʝʜʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʟʘ ʧʝʨʠʦʜ 2010-2021ʛʛ., ʧʦ 

ʤʦʨʬʦʣʦʛʠʠ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ, ʯʠʩʣʝʥʥʦʩʪʠ, ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ 

ʪʨʸʭ ʫʷʟʚʠʤʳʭ ʚʠʜʦʚ ʨʫʢʦʢʨʳʣʳʭ, ʦʙʠʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

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

ʥʦʯʥʠʮʳ ʅʘʪʪʝʨʝʨʘ (Myotis nattereri Kuhl, 1817), ʫʰʘʥʘ ʙʫʨʦʛʦ 

(Plecotus auritus Linnaeus, 1758) (ɽʤʝʣʴʷʥʦʚʘ ʠ ʜʨ., 2020ʘ, 2020ʙ, 

2020ʚ; ɽʤʝʣʴʷʥʦʚʘ, ʍʨʠʩʪʝʥʢʦ ʠ ʜʨ., 2022). ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚʥʝʩʝʥʠʝ 

ʫʢʘʟʘʥʥʳʭ ʚʠʜʦʚ ʚ ʦʩʥʦʚʥʦʡ ʩʧʠʩʦʢ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ ʪʨʝʪʴʝʛʦ 

ʠʟʜʘʥʠʷ ʂʨʘʩʥʦʡ ʢʥʠʛʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʩʪʘʣʴʥʳʝ 8 ʚʠʜʦʚ ʣʝʪʫʯʠʭ 

ʤʳʰʝʡ, ʦʙʠʪʘʥʠʝ ʢʦʪʦʨʳʭ ʧʦʜʪʚʝʨʞʜʝʥʦ ʜʦʩʪʦʚʝʨʥʳʤʠ ʥʘʭʦʜʢʘʤʠ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʝʛʠʦʥʝ, ʧʨʝʜʣʦʞʝʥʳ ʜʣʷ ʟʘʥʝʩʝʥʠʷ ʚ çʉʧʠʩʦʢ 

ʨʝʜʢʠʭ ʠ ʫʷʟʚʠʤʳʭ ʪʘʢʩʦʥʦʚ ʬʣʦʨʳ ʠ ʬʘʫʥʳ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʥʫʞʜʘʶʱʠʭʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ ʢʦʥʪʨʦʣʝ ʠ ʥʘʙʣʶʜʝʥʠʠè 

(çʤʦʥʠʪʦʨʠʥʛʦʚʳʡè ʩʧʠʩʦʢ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤ  r ʧʨʦʜʦʣʞʘʝʤ ʮʠʢʣ 

ʩʪʘʪʝʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʪʨʷʜʘ 

ʈʫʢʦʢʨʳʣʳʝ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

É ɽʤʝʣʴʷʥʦʚʘ ɸ.ɸ., ʍʨʠʩʪʝʥʢʦ ɽ.ɸ.,  
  ɺʦʣʢʦʚʘ ɸ.ʉ., ɺʠʥʦʛʨʘʜʦʚʘ ɽ.ɸ., 
  ʂʦʟʣʦʚ ʊ.ʖ., ɽʤʝʣʴʷʥʦʚ ʉ.ʉ., 2024 
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ʧʦʧʦʣʥʠʪʴ ʩʧʠʩʢʠ ʦʭʨʘʥʷʝʤʳʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʨʝʛʠʦʥʘʣʴʥʦʡ ʂʨʘʩʥʦʡ 

ʢʥʠʛʠ. ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʟʠʤʫʶʱʝʤʫ ʚʠʜʫ ʩʝʚʝʨʥʳʡ ʢʦʞʘʥʦʢ 

Eptesicus nilssonii (Keyserling et Blasius, 1839) (E. nilssonii), ʠ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʘʥʘʣʠʟʝ ʤʘʪʝʨʠʘʣʦʚ, ʩʦʙʨʘʥʥʳʭ ʚ ʭʦʜʝ ʧʦʣʝʚʳʭ 

ʠʟʳʩʢʘʥʠʡ ʚ ʣʝʪʥʠʭ ʠ ʟʠʤʥʠʭ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ ʩ ʠʶʣʷ 2010 ʧʦ ʥʦʷʙʨʴ 

2023 ʛ. ʉʝʚʝʨʥʳʡ ʢʦʞʘʥʦʢ ʟʘʥʝʩʸʥ ʚ ʂʨʘʩʥʳʝ ʢʥʠʛʠ ʥʝʢʦʪʦʨʳʭ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʦʙʣʘʩʪʝʡ: ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦ ʩʪʘʪʫʩʦʤ 3 ï ʨʝʜʢʠʡ 

ʚʠʜ, ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʥʘ ʦʛʨʘʥʠʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʚ ʥʝʙʦʣʴʰʦʤ 

ʢʦʣʠʯʝʩʪʚʝ (ɹʠʯʝʨʝʚ, 1997), ʅʦʚʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦ ʩʪʘʪʫʩʦʤ 3 ï 

ʫʷʟʚʠʤʳʡ ʚʠʜ (ʇʦʧʦʚ, 2015), ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦ ʩʪʘʪʫʩʦʤ 3 ï 

ʨʝʜʢʠʡ ʚʠʜ (ʈʫʩʠʥʦʚ, 2015). ʉ 2016 ʛʦʜʘ ʩʝʚʝʨʥʳʡ ʢʦʞʘʥʦʢ ʟʘʥʝʩʸʥ ʚ 

ʂʨʘʩʥʳʡ ʩʧʠʩʦʢ ʚʠʜʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ ʄʉʆʇ 

ʩʦ ʩʪʘʪʫʩʦʤ ï ʚʳʟʳʚʘʶʱʠʝ ʥʘʠʤʝʥʴʰʝʝ ʦʧʘʩʝʥʠʷ (Coroiu, I. 2016). ʉ 

1991 ʛʦʜʘ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʟʘʱʠʪʦʡ ɹʝʨʥʩʢʦʡ ʢʦʥʚʝʥʮʠʠ, ʚ ʩʪʨʘʥʘʭ 

ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ ʦʭʨʘʥʷʝʪʩʷ ʧʦ ʉʦʛʣʘʰʝʥʠʶ ʦ ʩʦʭʨʘʥʝʥʠʠ 

ʧʦʧʫʣʷʮʠʡ ʝʚʨʦʧʝʡʩʢʠʭ ʨʫʢʦʢʨʳʣʳʭ (EUROBATS) (Agreementé, 

1994). 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ. ɺʦ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʤʝʪʦʜʳ ʤʘʨʰʨʫʪʥʦʛʦ ʠ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, 

ʦʪʣʦʚ ʧʘʫʪʠʥʥʳʤʠ ʩʝʪʷʤʠ ʠ ʤʦʙʠʣʴʥʦʡ ʣʦʚʫʰʢʦʡ ɹʦʨʠʩʝʥʢʦ, 

ʧʨʦʚʦʜʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʟʠʤʥʠʭ ʫʙʝʞʠʱ ʚ ʉʪʘʨʠʮʢʦʤ ʨʘʡʦʥʝ ʠ ʧʦʠʩʢ 

ʣʝʪʥʠʭ ʜʥʝʚʥʳʭ ʫʙʝʞʠʱ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʤʦʨʬʦʤʝʪʨʠʷ. 

ʄʝʪʦʜ ʤʘʨʰʨʫʪʥʦʛʦ ʵʭʦʣʦʢʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʟʨʘʙʦʪʘʥ 

ʭʠʨʦʧʪʝʨʦʣʦʛʘʤʠ ʃʦʥʜʦʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʟʦʦʣʦʛʠʠ, ʋʥʠʚʝʨʩʠʪʝʪʩʢʦʛʦ 

ʢʦʣʣʝʜʞʘ ʃʦʥʜʦʥʘ ʠ ʙʨʠʪʘʥʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʟʘʱʠʪʝ ʣʝʪʫʯʠʭ 

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

2013). ʕʪʘ ʤʝʪʦʜʠʢʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʩ 2009 ʛ. 

(ɻʦʨʙʘʯʝʚ ʠ ʜʨ., 2011). ʉʙʦʨ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʩʷ ʧʨʠ ʧʦʤʦʱʠ ʟʘʢʣʘʜʢʠ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʪʨʘʥʩʝʢʪ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʧʨʠʤʝʨʥʦ 40 ʢʤ ʢʘʞʜʘʷ 

(ɻʦʨʙʘʯʝʚ ʠ ʜʨ., 2011; ɽʤʝʣʴʷʥʦʚʘ, ʍʨʠʩʪʝʥʢʦ, 2013; ɽʤʝʣʴʷʥʦʚʘ ʠ ʜʨ., 

2014; ʍʨʠʩʪʝʥʢʦ, 2015ʘ, 2015ʙ; ɽʤʝʣʴʷʥʦʚʘ ʠ ʜʨ., 2016; ɽʤʝʣʴʷʥʦʚʘ, 

ʍʨʠʩʪʝʥʢʦ, 2017ʘ, 2017ʚ; Walters et al., 2012, 2013; Jones et al., 2013). 

ɺʩʝʛʦ ʟʘ 2010ï2015 ʛʛ. ʙʳʣʦ ʧʨʦʣʦʞʝʥʦ 16 ʤʘʨʰʨʫʪʦʚ ʚ 16 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʘʭ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʨʦʚʝʜʝʥʦ 78 

ʧʦʚʪʦʨʥʳʭ ʤʘʨʰʨʫʪʦʚ, ʦʙʱʘʷ ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 3135 ʢʤ. ɺ 

ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʩʠʛʥʘʣʳ 1478 ʦʩʦʙʝʡ, 

ʨʘʩʰʠʬʨʦʚʘʥʦ ʦʢʦʣʦ 129 ʯʘʩʦʚ ʘʫʜʠʦʟʘʧʠʩʝʡ. 

ɿʚʫʢʦʚʳʝ ʩʠʛʥʘʣʳ ʣʝʪʫʯʠʭ ʤʳʰʝʡ ʟʘʧʠʩʳʚʘʣʠʩʴ ʧʨʠ ʧʦʤʦʱʠ bat-

ʜʝʪʝʢʪʦʨʘ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʧʦ ʚʨʝʤʝʥʠ Tranquility Transect ʥʘ ʢʘʨʪʫ ʧʘʤʷʪʠ 

ʟʚʫʢʦʟʘʧʠʩʳʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ZOOM H2. ʈʘʩʰʠʬʨʦʚʢʘ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ 

ʩʠʛʥʘʣʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤ BatSound ʠ Sonobat 

(Szewczak, 2010). ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʭʠʨʦʧʪʝʨʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʠʩʢʘ ʥʘ ʟʚʫʢʦʚʦʡ ʜʦʨʦʞʢʝ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ ʠ 
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ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʫʢʦʢʨʳʣʳʭ. ʅʘʠʙʦʣʴʰʫʶ ʪʦʯʥʦʩʪʴ ʚ 

ʚʠʜʦʚʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʢʘʟʳʚʘʣʘ Sonobat ï ʵʪʘ ʧʨʦʛʨʘʤʤʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʩʧʦʟʥʘʝʪ ʠ ʩʦʨʪʠʨʫʝʪ ʩʠʛʥʘʣʳ, ʢʦʪʦʨʳʝ ʜʘʣʝʝ 

ʦʙʨʘʙʘʪʳʚʘʝʪ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʰʝʩʪʠ ʜʝʩʷʪʢʦʚ ʧʘʨʘʤʝʪʨʦʚ, ʦʧʠʩʳʚʘʶʱʠʭ 

ʯʘʩʪʦʪʥʦ-ʚʨʝʤʝʥʥʳʝ ʠ ʘʤʧʣʠʪʫʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʚʫʢʘ (Walters et al., 

2013). ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʥʘ ʦʩʥʦʚʝ 

ʦʧʨʝʜʝʣʠʪʝʣʷ ʝʚʨʦʧʝʡʩʢʠʭ ʚʠʜʦʚ ʨʫʢʦʢʨʳʣʳʭ ʧʦ ʟʚʫʢʦʚʳʤ ʩʠʛʥʘʣʘʤ, ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʢʦʪʦʨʦʡ ʟʘʛʨʫʞʘʣʠʩʴ 15858 ʵʪʘʣʦʥʥʳʭ ʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ 34 ʚʠʜʘʤ ʨʫʢʦʢʨʳʣʳʭ ɽʚʨʦʧʳ (Walters et al., 2012). 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʫ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ 

ʨʫʢʦʢʨʳʣʳʭ. ɼʣʷ ʩʝʚʝʨʥʦʛʦ ʢʦʞʘʥʢʘ ʩʪʝʧʝʥʴ ʢʦʨʨʝʢʪʥʦʩʪʠ ʚʠʜʦʚʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʦʩʪʠʛʘʣʘ 97% (Walters et al., 2012, 2013; Jones et al., 2013). 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʩʠʛʥʘʣʳ ʣʝʪʫʯʠʭ 

ʤʳʰʝʡ ʠʤʝʶʪ ʥʝ ʪʦʣʴʢʦ ʤʝʞʚʠʜʦʚʳʝ ʨʘʟʣʠʯʠʷ, ʥʦ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ 

ʤʝʞʧʦʧʫʣʷʮʠʦʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʯʪʦ ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʪʦʥʢʫʶ ʪʝʭʥʦʣʦʛʠʶ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ (Aodha et al., 2018). 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚʳʰʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʭʠʨʦʧʪʝʨʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʶʪ ʚʠʜʦʚʫʶ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ, ʤ  r ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʭ ʜʣʷ 

ʧʦʠʩʢʘ ʩʠʛʥʘʣʦʚ ʠ ʠʟʤʝʨʝʥʠʷ ʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʘ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ. ʆʩʥʦʚʥʳʝ ʟʚʫʢʦʚʳʝ 

ʧʘʨʘʤʝʪʨʳ ʠ ʵʪʘʣʦʥʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʩʝʚʝʨʥʦʛʦ ʢʦʞʘʥʢʘ, ʩʦʛʣʘʩʥʦ 

ʦʧʨʝʜʝʣʠʪʝʣʶ ʝʚʨʦʧʝʡʩʢʠʭ ʚʠʜʦʚ ʨʫʢʦʢʨʳʣʳʭ ʧʦ ʟʚʫʢʦʚʳʤ ʩʠʛʥʘʣʘʤ 

(Dietz, Helversen, 2009; Walters et al., 2012), ʧʨʠʚʦʜʷʪʩʷ ʚ ʪʘʙʣʠʮʝ 1.  
ʊʘʙʣʠʮʘ 1 

ʆʩʥʦʚʥʳʝ ʟʚʫʢʦʚʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʦʛʨʘʤʤʳ Sonobat 
ʠ ʠʭ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ Eptesicus nilssonii 

ʇʘʨʘʤʝʪʨ ʆʧʠʩʘʥʠʝ 

ʉʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ Ñ 

ʩʪʘʥʜʘʨʪʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

FMin ʄʠʥʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʩʠʛʥʘʣʘ (ʢɻʮ). 26,72Ñ1,01 

FPeak 
ʏʘʩʪʦʪʘ ʩʠʛʥʘʣʘ ʚ ʪʦʯʢʝ ʤʘʢʩʠʤʘʣʴʥʦʡ 
ʘʤʧʣʠʪʫʜʳ (ʢɻʮ). 

28,57Ñ2,00 

FMax ʄʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʩʠʛʥʘʣʘ (ʢɻʮ). 34,69Ñ5,69 

BW 

ʏʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ: ʦʙʱʘʷ ʯʘʩʪʦʪʘ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʘ, ʨʘʩʩʯʠʪʳʚʘʝʤʘʷ 
ʢʘʢ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠ 
ʤʠʥʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʘʤʠ ʩʠʛʥʘʣʘ (ʢɻʮ). 

7,98Ñ5,07 

Dur ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʠʛʥʘʣʘ (ʤʩ). 12,74Ñ2,11 

FCtr 
ʏʘʩʪʦʪʘ ʚ ʧʦʣʦʚʠʥʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 
ʩʠʛʥʘʣʘ (ʢɻʮ) 

28,35Ñ1,45 

Fc 
ʍʘʨʘʢʪʝʨʥʘʷ ʯʘʩʪʦʪʘ: ʯʘʩʪʦʪʘ ʚ ʪʝʢʫʱʝʡ 
ʪʦʯʢʝ ʚ ʢʦʥʝʯʥʳʭ 40% ʩʠʛʥʘʣʘ ʩ 

27,49Ñ1,13 
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ʥʘʠʤʝʥʴʰʝʡ ʢʨʫʪʠʟʥʦʡ (ʢɻʮ) 

FKn 

ʏʘʩʪʦʪʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʝʨʚʦʥʘʯʘʣʴʥʘʷ 
ʢʨʫʪʠʟʥʘ ʩʠʛʥʘʣʘ ʥʘʠʙʦʣʝʝ ʨʝʟʢʦ 
ʧʝʨʝʭʦʜʠʪ ʢ ʢʨʫʪʠʟʥʝ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ 
ʩʠʛʥʘʣʘ (ʢɻʮ) 

30,19Ñ2,16 

FLg 

ʏʘʩʪʦʪʘ ʩʘʤʦʡ ʚʳʪʷʥʫʪʦʡ ʧʣʦʩʢʦʡ 
ʥʘʢʣʦʥʥʦʡ ʩʝʢʮʠʠ ʩʠʛʥʘʣʘ, 
ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʭʘʨʘʢʪʝʨʥʦʡ ʯʘʩʪʦʪʝ 
(ʢɻʮ) 

29,59Ñ2,13 

StartS 
ʂʨʫʪʠʟʥʘ ʧʝʨʚʳʭ 5% ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ 
ʩʠʛʥʘʣʘ (ʢɻʮ/ʤʩ) 

-2,49Ñ2,08 

SteepS 

ʉʘʤʳʡ ʢʨʫʪʦʡ ʥʘʢʣʦʥ ʩʠʛʥʘʣʘ: ʤʘʢʩʠʤʫʤ 
ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ ʣʶʙʦʛʦ ʩʝʛʤʝʥʪʘ 
ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 10% ʩʠʛʥʘʣʘ 
(ʢɻʮ/ʤʩ) 

2,69Ñ2,09 

FMaxFKnS ʂʨʫʪʠʟʥʘ ʩʠʛʥʘʣʘ (ʢɻʮ/ʤʩ) 2,00Ñ1,59 

 

ʉʠʛʥʘʣ FM-qCF ʬʦʨʤʳ, ʥʘʯʠʥʘʝʪʩʷ ʥʘ ʯʘʩʪʦʪʘʭ 50-60 ʢɻʮ. ɼʣʷ 

E. nilssonii ʭʘʨʘʢʪʝʨʥʳ ʩʠʛʥʘʣʳ ʩ ʧʠʢʦʚʦʡ ʯʘʩʪʦʪʦʡ FmaxE = 28-32 ʢɻʮ, 

ï ʥʘ ʵʪʦʡ ʯʘʩʪʦʪʝ ʩʣʳʰʥʳ ʤʦʱʥʳʝ çʭʣʦʧʢʠè, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʚʠʜ 

ʣʝʛʢʦ ʨʘʩʧʦʟʥʘʝʪʩʷ. ʏʘʩʪʦʪʘ ʠʤʧʫʣʴʩʦʚ ï 10 ʨʘʟ ʚ ʩʝʢʫʥʜʫ, ʚ ʦʪʢʨʳʪʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚʘʭ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 3-5 ʨʘʟ ʚ ʩʝʢʫʥʜʫ. ɼʣʠʥʘ ʠʤʧʫʣʴʩʘ 

ʦʢʦʣʦ 12 ʤʩ. ʈʠʪʤ ʦʙʳʯʥʦ ʥʝʨʝʛʫʣʷʨʥʳʡ ʠ ʣʝʛʢʦ ʨʘʩʧʦʟʥʘʝʪʩʷ. ʅʘ 

ʯʘʩʪʦʪʝ 60 ʢɻʮ ʪʦʞʝ ʤʦʞʥʦ ʫʩʣʳʰʘʪʴ ʩʠʣʴʥʫʶ ʛʘʨʤʦʥʠʢʫ. ʇʨʠ 

ʚʳʩʦʢʦʤ, ʧʦʠʩʢʦʚʦʤ ʧʦʣʝʪʝ ʜʣʠʥʘ qCF-ʩʠʛʥʘʣʘ 15-20 ʤʩ, ʯʘʩʪʦʪʘ 2-3 

ʠʤʧʫʣʴʩʘ ʚ ʩʝʢʫʥʜʫ (Ahlen, 1981; Russ et al., 2021). ʌʦʨʤʘ ʩʠʛʥʘʣʘ 

ʩʝʚʝʨʥʦʛʦ ʢʦʞʘʥʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʩʧʝʢʪʨʦʛʨʘʤʤʝ (ʨʠʩ. 1). 

 
ʈʠʩ. 1. ʉʧʝʢʪʨʦʛʨʘʤʤʘ ʧʦʠʩʢʦʚʳʭ ʵʭʦʣʦʢʘʮʠʦʥʥʳʭ ʩʠʛʥʘʣʦʚ ʢʦʞʘʥʢʘ 

ʩʝʚʝʨʥʦʛʦ Eptesicus nilssonii ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʧʝʢʪʨʦʛʨʘʤʤʘʤʠ ʩʠʛʥʘʣʦʚ 

ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʣʝʪʫʯʠʭ ʤʳʰʝʡ ʪʦʡ ʞʝ ʛʨʫʧʧʳ ʪʠʧʦʚ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ 

ʩʠʛʥʘʣʦʚ (ʧʦ Walters et al., 2012) 
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ʆʪʤʝʪʠʤ, ʯʪʦ ʠʟʤʝʨʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʧʘʨʘʤʝʪʨʦʚ ʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ 

E. nilssonii, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʝʛʠʦʥʝ, ʦʙʥʘʨʫʞʠʣʦ 

ʥʘʣʠʯʠʝ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʪʘʣʦʥʥʳʤʠ ʩʠʛʥʘʣʘʤʠ, 

ʟʘʣʦʞʝʥʥʳʤʠ ʚ ʦʧʨʝʜʝʣʠʪʝʣʴ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʜʣʷ ʝʚʨʦʧʝʡʩʢʠʭ ʚʠʜʦʚ 

ʣʝʪʫʯʠʭ ʤʳʰʝʡ (Walter et al., 2012). ʄʘʢʩʠʤʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʩʠʛʥʘʣʘ ʜʣʷ 

ʦʙʠʪʘʶʱʠʭ ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʦʩʦʙʝʡ ʩʝʚʝʨʥʦʛʦ ʢʦʞʘʥʢʘ (n=116) 

ʩʦʩʪʘʚʠʣʘ 39,29Ñ5,04 ʢɻʮ, ʤʠʥʠʤʘʣʴʥʘʷ ï 25,65Ñ1,69 ʢɻʮ, ʯʘʩʪʦʪʘ 

ʩʠʛʥʘʣʘ ʚ ʪʦʯʢʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʘʤʧʣʠʪʫʜʳ ï 29,09Ñ0,94 ʢɻʮ. ɿʥʘʯʝʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʪʘʣʦʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ï 34,69Ñ5,69 ʢɻʮ, 26,72Ñ1,01 

ʢɻʮ ʠ 28,57Ñ2,00 ʢɻʮ (ɽʤʝʣʴʷʥʦʚʘ ʠ ʜʨ., 2016). 

ʂʦʦʨʜʠʥʘʪʳ ʧʦʣʦʞʝʥʠʷ ʣʝʪʫʯʠʭ ʤʳʰʝʡ ʦʧʨʝʜʝʣʷʣʠ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʥʘʣʦʞʝʥʠʷ ʟʚʫʢʦʚʦʛʦ ʬʘʡʣʘ ʠ ʜʘʥʥʳʭ GPS ʥʘʚʠʛʘʪʦʨʘ. ɼʣʷ 

ʚʳʷʚʣʝʥʠʷ ʩʧʝʮʠʬʠʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʣʦʢʘʣʠʟʘʮʠʠ ʣʝʪʫʯʠʭ ʤʳʰʝʡ 

ʫʯʠʪʳʚʘʣʘʩʴ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʚʠʜʦʚ ʚ ʯʝʪʳʨʝʭ ʦʩʥʦʚʥʳʭ ʙʠʦʪʦʧʘʭ: 

ʟʘʢʨʳʪʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʣʠʩʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʣʝʩʘ; 

ʦʪʢʨʳʪʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ï ʵʪʦ ʧʦʣʷ, ʣʫʛʘ, ʚʳʨʫʙʢʠ; ʩʝʣʴʩʢʠʝ ʧʦʩʝʣʝʥʠʷ; 

ʦʢʦʣʦʚʦʜʥʳʝ ʙʠʦʪʦʧʳ. ʄʝʪʦʜ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʟʚʦʣʷʝʪ ʠʟʫʯʠʪʴ ʜʠʥʘʤʠʢʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠ ʚʠʜʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʨʤʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʨʫʢʦʢʨʳʣʳʭ (ɽʨʦʭʠʥʘ ʠ ʜʨ., 2011; ʍʨʠʩʪʝʥʢʦ, 2014). ʇʨʠ ʠʟʫʯʝʥʠʠ 

ʨʫʢʦʢʨʳʣʳʭ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʜʘʥʥʳʡ ʤʝʪʦʜ ʧʨʠʤʝʥʷʣʩʷ ʚ ʠʶʣʝ 2014 

ʛ., ʠʶʥʝ-ʘʚʛʫʩʪʝ 2015 ʛ., ʠʶʣʝ 2019ʛ., ʠʶʣʝ 2021ʛ., ʘʚʛʫʩʪʝ 2022ʛ., 

ʠʶʣʝ-ʘʚʛʫʩʪʝ 2023ʛ., ʜʣʷ ʯʝʛʦ Bat-ʜʝʪʝʢʪʦʨ ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ 

ʩʪʘʮʠʦʥʘʨʥʦ; ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʚʩʝ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʩʠʛʥʘʣʳ ʣʝʪʫʯʠʭ 

ʤʳʰʝʡ, ʢʦʨʤʠʚʰʠʭʩʷ ʧʦʙʣʠʟʦʩʪʠ ʦʪ ʘʧʧʘʨʘʪʘ. ʅʘ ʢʘʞʜʦʡ ʪʦʯʢʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʪʝʯʝʥʠʝ 2ï5 ʥʦʯʝʡ ʩ 23:00 ʜʦ 04:00. ɺʩʝʛʦ 

ʚ ʭʦʜʝ ʤʘʨʰʨʫʪʥʳʭ ʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʵʭʦʣʦʢʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 349 ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ E. nilssonii. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʣʝʪʥʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʨʫʢʦʢʨʳʣʳʝ ʦʪʣʘʚʣʠʚʘʣʠʩʴ 

ʧʨʠ ʧʦʤʦʱʠ ʧʘʫʪʠʥʥʳʭ ʩʝʪʝʡ ʠ ʤʦʙʠʣʴʥʦʡ ʣʦʚʫʰʢʠ ɹʦʨʠʩʝʥʢʦ 

(ɹʦʨʠʩʝʥʢʦ, 1999). ɼʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2011 ʛ., 2014ï

2015 ʛʛ., 2018ï2023 ʛʛ. ɺʩʝʛʦ ʙʳʣʠ ʦʪʨʘʙʦʪʘʥʳ 49 ʩʝʪʝ-ʥʦʯʠ, ʠ ʦʪʣʦʚʣʝʥʳ 

77 ʦʩ. ʨʘʟʥʳʭ ʚʠʜʦʚ ʨʫʢʦʢʨʳʣʳʭ. ʆʧʨʝʜʝʣʝʥʠʝ ʨʫʢʦʢʨʳʣʳʭ 

ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʧʦ ʧʦʣʝʚʳʤ ʦʧʨʝʜʝʣʠʪʝʣʷʤ ʨʫʢʦʢʨʳʣʳʭ (ʂʦʞʫʨʠʥʘ, 1997; 

Dietz, Helversen, 2004). ʇʦʡʤʘʥʥʳʝ ʟʚʝʨʴʢʠ ʨʘʩʧʨʝʜʝʣʷʣʠʩʴ ʧʦ 

ʧʦʜʛʦʪʦʚʣʝʥʥʳʤ ʪʢʘʥʝʚʳʤ ʤʝʰʦʯʢʘʤ, ʠ ʧʦ ʦʢʦʥʯʘʥʠʶ ʥʦʯʠ ʣʝʪʫʯʠʝ 

ʤʳʰʠ ʠʟʤʝʨʷʣʠʩʴ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʦʡ, ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʧʦʣ ʠ 

ʚʦʟʨʘʩʪ (ʂʫʟʷʢʠʥ, 1950).  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʫʢʦʢʨʳʣʳʭ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʧʨʦʚʦʜʠʣʦʩʴ ʚ 

ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʦʜʟʝʤʥʳʭ ʧʦʣʦʩʪʷʭ ʉʪʘʨʠʮʢʦʛʦ ʨʘʡʦʥʘ. ɺ ʧʝʨʠʦʜ ʩ 

ʬʝʚʨʘʣʷ 2013 ʛ. ʧʦ ʜʝʢʘʙʨʴ 2019 ʛ. ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ 11 ʰʪʦʣʝʥ. ɺ 

ʜʘʥʥʳʡ ʚʨʝʤʝʥʥʦʡ ʧʨʦʤʝʞʫʪʦʢ ʩ ʫʯʝʪʦʤ ʧʦʚʪʦʨʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ 

ʙʳʣʦ ʩʦʚʝʨʰʝʥʦ 78 ʦʩʤʦʪʨʦʚ ʠ ʫʯʪʝʥʦ 4590 ʟʚʝʨʴʢʦʚ 7 ʚʠʜʦʚ. ɸʥʘʣʠʟ 
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ʩʦʙʨʘʥʥʳʭ ʜʘʥʥʳʭ ʧʦ ʨʝʛʠʦʥʘʣʴʥʦʡ ʬʘʫʥʝ ʨʫʢʦʢʨʳʣʳʭ ʚ ʟʠʤʥʠʭ 

ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʧʦʜʟʝʤʝʣʠʡ ʉʪʘʨʠʮʢʦʛʦ ʨʘʡʦʥʘ ʙʳʣ 

ʦʪʨʘʞʸʥ ʚ ʦʙʦʙʱʘʶʱʝʡ ʩʪʘʪʴʝ, ʚ ʢʦʪʦʨʦʡ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʮʝʥʢʠ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ, ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʦʙʠʣʠʷ 

ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʩʪʘʪʫʩʳ ʦʩʝʜʣʳʭ ʚʠʜʦʚ ʣʝʪʫʯʠʭ ʤʳʰʝʡ ʚ ʧʝʨʠʦʜ 

ʛʠʙʝʨʥʘʮʠʠ (ɽʤʝʣʴʷʥʦʚʘ ʠ ʜʨ., 2020ʚ). ɺ 2020-2023 ʛʛ. ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʦʜʦʣʞʠʣʠʩʴ, ʠ, ʢʨʦʤʝ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʥʝʝ ʠʟʫʯʝʥʥʳʭ ʧʝʱʝʨ, ʙʳʣʠ 

ʦʙʩʣʝʜʦʚʘʥʳ ʝʱʝ ʜʚʝ ʰʪʦʣʴʥʠ ï ɺʦʨʦʙʴʝʚʩʢʘʷ (56.48.083 ʩ.ʰ., 

34.93.889 ʚ.ʜ.) ʠ ʇʦʜʤʝʪʢʠ (56Á32.324' ʩ.ʰ., 34Á55.021' ʚ.ʜ.). ɺʩʝʛʦ ʟʘ 

ʚʨʝʤʷ ʟʠʤʥʠʭ ʥʘʙʣʶʜʝʥʠʡ 2013ï2023ʛʛ. ɹʳʣʦ ʩʦʚʝʨʰʝʥʦ 142 

ʧʦʩʝʱʝʥʠʷ 13 ʢʘʤʝʥʦʣʦʤʝʥ, ʚ ʢʦʪʦʨʳʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 15357 ʚʩʪʨʝʯ 

ʨʫʢʦʢʨʳʣʳʭ. ʂʘʨʪʳ-ʩʭʝʤʳ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ 

ʧʦʜʟʝʤʥʳʭ ʧʦʣʦʩʪʝʡ, ʧʦʜʨʦʙʥʳʝ ʦʧʠʩʘʥʠʷ ʩʪʨʦʝʥʠʷ ʥʝʢʦʪʦʨʳʭ 

ʧʦʜʟʝʤʝʣʠʡ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʭ ʟʥʘʯʠʤʦʩʪʠ ʚ ʢʘʯʝʩʪʚʝ ʟʠʤʥʠʭ ʫʙʝʞʠʱ 

ʜʣʷ ʨʫʢʦʢʨʳʣʳʭ ʙʳʣʠ ʧʨʠʚʝʜʝʥʳ ʚ ʙʦʣʝʝ ʨʘʥʥʠʭ ʨʘʙʦʪʘʭ (ʂʦʣʦʪʝʡ ʠ 

ʜʨ., 2018; ɽʤʝʣʴʷʥʦʚʘ ʠ ʜʨ., 2020ʚ). 

ʈʘʩʯʝʪ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʦʙʠʣʠʷ ʨʫʢʦʢʨʳʣʳʭ 

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

ɺʩʪʨʝʯʘʝʤʦʩʪʴ (d) ʚʠʜʘ ï ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʤʝʩʪ ʥʘʭʦʜʦʢ ʦʩʦʙʝʡ 

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

ʨʫʢʦʢʨʳʣʳʭ ʚʩʝʭ ʚʠʜʦʚ, ʚʳʨʘʞʝʥʥʦʝ ʚ ʧʨʦʮʝʥʪʘʭ. ʆʪʥʦʩʠʪʝʣʴʥʦʝ 

ʦʙʠʣʠʝ ï ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʧʦʡʤʘʥʥʳʭ/ ʫʯʪʝʥʥʳʭ ʦʩʦʙʝʡ 

ʦʪʜʝʣʴʥʦʛʦ ʚʠʜʘ (x) ʢ ʦʙʱʝʤʫ ʯʠʩʣʫ ʧʦʡʤʘʥʥʳʭ/ ʫʯʪʝʥʥʳʭ 

ʨʫʢʦʢʨʳʣʳʭ ʠʩʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ (X), ʚʳʨʘʞʝʥʥʦʝ ʚ ʧʨʦʮʝʥʪʘʭ. 

ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʩ ʫʯʝʪʦʤ ʥʝʦʜʠʥʘʢʦʚʦʡ ʯʘʩʪʦʪʳ ʧʦʩʝʱʝʥʠʡ ʪʝʭ ʠʣʠ 

ʠʥʳʭ ʢʘʤʝʥʦʣʦʤʝʥ, ʯʠʩʣʦ ʤʝʩʪ ʥʘʭʦʜʦʢ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʯʠʩʣʫ ʫʯʸʪʦʚ, 

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

ʦʙʥʘʨʫʞʝʥʥʳʭ ʤʝʩʪ ʦʙʠʪʘʥʠʡ ï ʦʙʱʝʤʫ ʯʠʩʣʫ ʫʯʸʪʦʚ ʜʘʥʥʳʤ 

ʤʝʪʦʜʦʤ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʳʭ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʨʫʢʦʢʨʳʣʳʝ ʣʶʙʳʭ 

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

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

ʨʫʢʦʢʨʳʣʳʤʠ ï ʚʩʝʛʦ 135 ʧʦʩʝʱʝʥʠʡ ʢʘʤʝʥʦʣʦʤʝʥ. ɺʩʝʛʦ ʚ ʟʠʤʥʠʭ 

ʫʙʝʞʠʱʘʭ ʙʳʣʦ 22 ʩʣʫʯʘʷ ʨʝʛʠʩʪʨʘʮʠʠ ʩʝʚʝʨʥʦʛʦ ʢʦʞʘʥʢʘ. 

ʀʟʫʯʝʥʠʝ ʦʩʝʥʥʝʡ ʘʢʪʠʚʥʦʩʪʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʦʚʦʜʠʣʦʩʴ ʚ 

ʨʘʡʦʥʝ ʟʠʤʥʠʭ ʫʙʝʞʠʱ. ʉ ʘʚʛʫʩʪʘ ʧʦ ʦʢʪʷʙʨʴ 2018ʛ. ʠ 2019ʛ. ï ʦʢʦʣʦ 

ʰʪʦʣʴʥʠ ʃʝʜʷʥʘʷ, ʠ ʚ ʘʚʛʫʩʪï ʦʢʪʷʙʨʴ 2020ʛ. ʠ 2021ʛ. ï ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ 

ʰʪʦʣʴʥʠ ʇʦʜʤʸʪʢʠ. ʈʫʢʦʢʨʳʣʳʝ ʦʪʣʘʚʣʠʚʘʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ʧʘʫʪʠʥʥʳʭ 

ʩʝʪʝʡ, ʢʦʪʦʨʳʤʠ ʧʝʨʝʢʨʳʚʘʣʠʩʴ ʚʭʦʜʳ ʚ ʰʪʦʣʴʥʠ ʚ ʧʝʨʠʦʜ ʦʪ ʟʘʭʦʜʘ 

ʩʦʣʥʮʘ ʜʦ 2-4 ʯʘʩʦʚ ʫʪʨʘ. ʇʦʡʤʘʥʥʳʭ ʟʚʝʨʴʢʦʚ ʦʧʨʝʜʝʣʷʣʠ, 

ʚʟʚʝʰʠʚʘʣʠ ʠ ʧʨʦʚʦʜʠʣʠ ʤʦʨʬʦʤʝʪʨʠʶ. ɺ 2021 ʛ. ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʜʦʧʦʣʥʠʣʠʩʴ ʢʦʣʴʮʝʚʘʥʠʝʤ ʠ ʩʙʦʨʦʤ ʵʢʪʦʧʘʨʘʟʠʪʦʚ. ʀʟʛʦʪʦʚʣʝʥʠʝ 

ʧʨʝʧʘʨʘʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ (ɹʨʝʛʝʪʦʚʘ, 

1956). ʆʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʵʢʪʦʧʘʨʘʟʠʪʦʚ 
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ʧʨʦʚʦʜʠʣʦʩʴ ʧʨʠ ʧʦʤʦʱʠ ʩʚʝʪʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʧʦ ʦʧʨʝʜʝʣʠʪʝʣʷʤ ʠ 

ʜʨʫʛʠʤ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʤ ʧʫʙʣʠʢʘʮʠʷʤ (Orlova et al., 2015). 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʦʪʣʦʚʦʤ ʧʨʦʚʦʜʠʣʩʷ ʫʯʸʪ ʣʝʪʫʯʠʭ ʤʳʰʝʡ ʚ ʧʦʜʟʝʤʥʦʡ 

ʧʦʣʦʩʪʠ. ɹʳʣʠ ʦʪʨʘʙʦʪʘʥʳ 33 ʩʝʪʝ-ʥʦʯʠ ʠ ʦʪʣʦʚʣʝʥʳ 1256 ʦʩʦʙʝʡ 

ʨʘʟʥʳʭ ʚʠʜʦʚ ʨʫʢʦʢʨʳʣʳʭ. 

ʂʘʨʪʳ ʤʝʩʪ ʥʘʭʦʜʦʢ ʨʫʢʦʢʨʳʣʳʭ, ʦʙʠʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʚ 

ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʩʦʩʪʘʚʣʷʣʠʩʴ ʧʨʠ ʧʦʤʦʱʠ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ Esri 

ArcGIS Online ʠ Adobe Photoshop CS6 ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʣʦʞʝʥʠʷ gps-

ʢʦʦʨʜʠʥʘʪ ʤʝʩʪ ʥʘʭʦʜʦʢ ʥʘ ʢʘʨʪʫ. ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʢʘʨʪ ʦʙʦʙʱʘʣʠʩʴ 

ʣʠʪʝʨʘʪʫʨʥʳʝ ʠ ʦʨʠʛʠʥʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ ʨʝʛʠʩʪʨʘʮʠʠ ʣʝʪʫʯʠʭ ʤʳʰʝʡ 

ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ. ɺ ʧʨʦʛʨʘʤʤʫ Microsoft Office Excel ʚʨʫʯʥʫʶ 

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

ʟʘʧʷʪʳʝ) ʠ ʟʘʛʨʫʞʘʣʠʩʴ ʥʘ ʢʘʨʪʫ. ʂʘʞʜʳʡ ʩʣʦʡ ʦʙʦʟʥʘʯʘʣʩʷ 

ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʠʤʚʦʣʦʤ ʠ ʦʪʨʘʞʘʣʩʷ ʚ ʣʝʛʝʥʜʝ. ʕʣʝʢʪʨʦʥʥʳʝ 

ʚʘʨʠʘʥʪʳ ʧʦʩʪʨʦʝʥʥʳʭ ʢʘʨʪ ʥʘʭʦʜʷʪʩʷ ʚ ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ ʥʘ ʩʘʡʪʝ 

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

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʯʠʩʣʝʥʥʦʩʪʴ ʠ ʝ y ʜʠʥʘʤʠʢʘ. ʉʝʚʝʨʥʳʡ 

ʢʦʞʘʥʦʢ ï ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʩʝʤʝʡʩʪʚʘ ɻʣʘʜʢʦʥʦʩʳʝ ʣʝʪʫʯʠʝ ʤʳʰʠ 

(Vespertilionidae). ɺʠʜ ʣʝʛʢʦ ʫʟʥʘʚʘʝʤ ʙʣʘʛʦʜʘʨʷ ʩʚʦʝʦʙʨʘʟʥʦʡ 

ʚʥʝʰʥʦʩʪʠ ï ʚʦʣʦʩʷʥʦʡ ʧʦʢʨʦʚ ʩʧʠʥʳ ʦʯʝʥʴ ʜʣʠʥʥʳʡ, ʠʤʝʝʪ ʯʝʨʥʦ-

ʙʫʨʫʶ ʦʢʨʘʩʢʫ, ʥʦ ʢʦʥʮʳ ʚʦʣʦʩʢʦʚ ʷʨʢʠʝ, ʟʦʣʦʪʠʩʪʦ-ʞʝʣʪʦʛʦ ʮʚʝʪʘ 

(ʨʠʩ. 2). ɺ ʩʧʠʩʢʝ ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠʤʝʝʪ 

ʩʪʘʪʫʩ çʦʙʳʯʥʳʡ ʚʠʜè (ɺʠʢʪʦʨʦʚ, 1994; ɺʠʢʪʦʨʦʚ ʠ ʜʨ., 2010).  

ʀʤʝʶʪʩʷ ʣʠʪʝʨʘʪʫʨʥʳʝ ʩʚʝʜʝʥʠʷ ʠ ʟʘʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʦ ʚʩʪʨʝʯʘʭ ʩʝʚʝʨʥʦʛʦ ʢʦʞʘʥʢʘ ʚ ʣʝʪʥʠʭ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʯʝʪʳʨʝʭ ʨʘʡʦʥʦʚ: ʆʩʪʘʰʢʦʚʩʢʦʤ (ʦʟ. ʉʝʣʠʛʝʨ), 

ʅʝʣʠʜʦʚʩʢʦʤ (ʎʝʥʪʨʘʣʴʥʦ-ʃʝʩʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ 

ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ (ʎʃɻʇɹɿ), ʉʪʘʨʠʮʢʦʤ (ʧʨʘʚʳʡ ʙʝʨʝʛ ʨ. ɺʦʣʛʘ, 

3 ʢʤ ʶʛʦ-ʟʘʧʘʜʥʝʝ ʦʪ ʩ. ʆʨʜʠʥʦ) ʠ ɿʫʙʮʦʚʩʢʦʤ (3 ʢʤ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ 

ʦʪ ʜ. ʄʦʟʛʦʚʦ, ʧʨʘʚʳʡ ʙʝʨʝʛ ʨ. ɼⱪʨʞʘ, çʄʫʜʳʰʢʠʥʘ ɻʦʨʘè) 

(ʉʪʨʦʛʘʥʦʚ, 1936; ʖʨʛʝʥʩʦʥ, 1951; ɻʣʫʰʢʦʚʘ, ʌʝʜʫʪʠʥ, 2002; 

ʂʘʜʘʩʪʨʦʚʳʝ ʩʚʝʜʝʥʠʷé, 2021) (ʨʠʩ. 3).  

ɺ ʭʦʜʝ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʵʭʦʣʦʢʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 2010ï

2015ʛʛ. ʢʦʨʤʦʚʳʝ ʩʠʛʥʘʣʳ E. nilssonii ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ 

ɹʦʣʦʛʦʚʩʢʦʤ, ʃʝʩʥʦʤ, ʋʜʦʤʝʣʴʩʢʦʤ, ʊʦʨʦʧʝʮʢʦʤ, ʂʘʣʠʥʠʥʩʢʦʤ, 

ʄʘʢʩʘʪʠʭʠʥʩʢʦʤ, ɺʳʰʥʝʚʦʣʦʮʢʦʤ, ʊʦʨʞʦʢʩʢʦʤ, ʉʪʘʨʠʮʢʦʤ, 

ʂʘʰʠʥʩʢʦʤ, ɸʥʜʨʝʘʧʦʣʴʩʢʦʤ ʠ ʆʩʪʘʰʢʦʚʩʢʦʤ ʨʘʡʦʥʘʭ (ʨʠʩ. 3). ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʤʘʨʰʨʫʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘ ʫʢʘʟʘʥʥʳʡ ʚʨʝʤʝʥʥʦʡ 

ʧʝʨʠʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 187 

ʟʚʫʢʦʚʳʭ ʩʠʛʥʘʣʦʚ ʩʝʚʝʨʥʦʛʦ ʢʦʞʘʥʢʘ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ ʚʠʜʘ 

ʩʦʩʪʘʚʠʣʦ 12,6%. ʄʝʪʦʜʦʤ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚ 2014ï2015 ʛʛ. ʟʘʬʠʢʩʠʨʦʚʘʥʦ 106 ʵʭʦʣʦʢʘʮʠʦʥʥʳʭ 
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ʩʠʛʥʘʣʦʚ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ ʚʠʜʘ ʩʦʩʪʘʚʠʣʦ 27,6% (ɽʤʝʣʴʷʥʦʚʘ ʠ 

ʜʨ., 2016). 
 

 

 
ʈʠʩ. 2. ʂʦʞʘʥʦʢ ʩʝʚʝʨʥʳʡ (Eptesicus nilssonii): ʘ ï ʟʠʤʘ 1986 ʛ., ʉʪʘʨʠʮʢʠʡ 

ʨʘʡʦʥ, ʰʪʦʣʴʥʷ ʃʝʜʷʥʘʷ (ʬʦʪʦ ɸ.ɸ. ɺʠʥʦʛʨʘʜʦʚʘ); ʙ ï 7ï8 ʘʚʛʫʩʪʘ 2019 ʛ., 

ʉʪʘʨʠʮʢʠʡ ʨʘʡʦʥ, ʰʪʦʣʴʥʷ ʃʝʜʷʥʘʷ, ʦʪʣʦʚ ʩʝʪʷʤʠ ʥʘ ʨʦʝʥʠʠ; ʚ ï 22 ʥʦʷʙʨʷ 

2020 ʛ., ʉʪʘʨʠʮʢʠʡ ʨʘʡʦʥ, ʰʪʦʣʴʥʷ ʃʝʜʷʥʘʷ; ʛ ï11 ʥʦʷʙʨʷ 2023 ʛ.; ʉʪʘʨʠʮʢʠʡ 

ʨʘʡʦʥ, ʰʪʦʣʴʥʷ ʉʝʣʴʮʦ (ʬʦʪʦ ɸ.ɸ. ɽʤʝʣʴʷʥʦʚʦʡ) 
 

ʄʘʨʰʨʫʪʥʳʝ ʠ ʩʪʘʮʠʦʥʘʨʥʳʝ ʵʭʦʣʦʢʘʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

2020-ʛʦ, 2022-2023 ʛʛ. ʧʦʟʚʦʣʠʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ 61 ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ 

ʩʠʛʥʘʣ ʩʝʚʝʨʥʦʛʦ ʢʦʞʘʥʢʘ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ɻ ʪʠʭ ʤʘʪʝʨʠʘʣʦʚ ʤ  r

ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʢʦʤʧʝʥʩʠʨʫʶʱʠʝ 

ʜʠʩʪʘʥʮʠʠ ʦʙʥʘʨʫʞʝʥʠʷ ʨʘʟʥʳʭ ʚʠʜʦʚ ʧʦ ʵʭʦʣʦʢʘʮʠʦʥʥʳʤ ʩʠʛʥʘʣʘʤ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ ʠ 

ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʚʠʜʦʚ ʨʫʢʦʢʨʳʣʳʭ ʚ ʣʝʪʥʠʭ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ (Barataud, 

ʘ ʙ 

ʚ 

ʛ 
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2016). ʋʯʠʪʳʚʘʷ, ʯʪʦ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘʰʠ ʠʟʳʩʢʘʥʠʷ ʧʨʦʭʦʜʠʣʠ ʥʘ 

ʛʨʘʥʠʮʘʭ ʙʠʦʪʦʧʦʚ çʣʝʩ-ʧʦʣʝè, çʚʦʜʦʝʤ-ʣʝʩè, çʩʝʣʴʩʢʦʝ ʧʦʩʝʣʝʥʠʝ-

ʣʝʩè, ʧʨʠ ʨʘʩʯʝʪʘʭ ʧʨʠʤʝʥʷʣʠʩʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʜʣ ̫ʧʦʣʫʦʪʢʨʳʪʳʭ 

ʧʨʦʩʪʨʘʥʩʪʚ. 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʤʝʪʦʜʦʤ 

ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ɺ ʌʠʨʦʚʩʢʦʤ ʨʘʡʦʥʝ, 

ʈʦʞʜʝʩʪʚʝʥʩʢʦʝ ʩʝʣʴʩʢʦʝ ʧʦʩʝʣʝʥʠʝ (57,5978
0
, 33,8120

0
) ʚ ʧʦʩʣʝʜʥʶʶ 

ʜʝʢʘʜʫ ʠʶʣ ̫2020 ʛ. ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ 3 ʩʠʛʥʘʣʘ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ 

ʦʙʠʣʠʝ ʚʠʜʘ ʩʦʩʪʘʚʠʣʦ 3,91%. ʊʘʤ ʞʝ 24ï26 ʠʶʣ ̫2023 ʛ. 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 27 ʩʠʛʥʘʣʦʚ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ ï 13,39%. ɺ 

ʅʝʣʠʜʦʚʩʢʦʤ ʨʘʡʦʥʝ, ʧʦʩ. ɿʘʧʦʚʝʜʥʳʡ (ʎʃɻʇɹɿ) (56,456667
0
, 

32,9700
0
) 15ï16 ʘʚʛʫʩʪʘ 2022 ʛ. ʦʪʤʝʯʝʥʦ 5 ʩʠʛʥʘʣʦʚ E. nilssonii, 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ ï 2,7%. ɺ ʦʪʣʦʚʘʭ ʚ ʫʢʘʟʘʥʥʳʝ ʜʘʪʳ ʚʠʜ 

ʦʪʩʫʪʩʪʚʦʚʘʣ, ʧʨʠ ʵʪʦʤ ʦʙʠʪʘʥʠʝ ʢʦʞʘʥʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʟʘʧʦʚʝʜʥʠʢʘ 

ʧʦʜʪʚʝʨʞʜʝʥʦ ʜʦʢʫʤʝʥʪʘʣʴʥʦ (ʂʘʜʘʩʪʨʦʚʳʝ ʩʚʝʜʝʥʠʷé, 2021; 

ɽʤʝʣʴʷʥʦʚʘ, 2023). ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 8 ʘʚʛʫʩʪʘ 2022 ʛ. ʚ 

ɹʦʣʦʛʦʚʩʢʦʤ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʦʢʨʫʛʝ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʜʝʨʝʚʥʠ 

ʂʦʪʣʦʚʘʥʦʚʦ, ʥʘ ʤʦʩʪʫ ʯʝʨʝʟ ʨ. ʂʝʤʢʘ (58,0316
0
, 34,2754

0
) 

ʟʘʬʠʢʩʠʨʦʚʘʥʳ 3 ʩʠʛʥʘʣʘ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ ʩʝʚʝʨʥʦʛʦ ʢʦʞʘʥʢʘ 

ʩʦʩʪʘʚʠʣʦ 3,36%.  

 
ʈʠʩ. 3. ʂʘʨʪʘ ʨʝʛʠʩʪʨʘʮʠʠ Eptesicus nilssonii ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ:  

1 ï ʉʪʨʦʛʘʥʦʚ, 1936; 2 ï ʖʨʛʝʥʩʦʥ, 1951;  

3 ï ɻʣʫʰʢʦʚʘ, ʌʝʜʫʪʠʥ, 2002 (ʠʟ ɽʤʝʣʴʷʥʦʚʘ ʠ ʜʨ., 2016) 
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ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʦʟ. ʂʦʣʦʤʠʥʝʮ ɹʦʣʦʛʦʚʩʢʦʛʦ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʢʨʫʛʘ (ʆʆʇʊ ʦʟ. ʂʦʣʦʤʠʥʝʮ) (57,875637
0
, 

33,958504
0
) 4 ʘʚʛʫʩʪʘ 2022 ʛ. ʦʪʤʝʯʝʥʦ 5 ʩʠʛʥʘʣʦʚ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ 

ʦʙʠʣʠʝ ï 11,44%.  

ɺ ʦʢʨʝʩʪʥʦʩʪʷʭ ʧʦʩʝʣʢʘ ʂʫʥʠʥʩʢʠʡ ɺʳʰʥʝʚʦʣʦʮʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ 

ʦʢʨʫʛʘ (ʆʆʇʊ ʃʝʩʥʳʝ ʤʘʩʩʠʚʳ ʚ ʤʝʞʜʫʨʝʯʴʝ) (57,591638
0
, 34,175662

0
) 26 

ʘʚʛʫʩʪʘ 2022 ʛ. ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 4 ʩʠʛʥʘʣʘ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ ï 

8,49%. ʊʘʢ ʞʝ 26 ʘʚʛʫʩʪʘ 2022 ʛ. ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʜ. ʂʦʣʦʪʦʚʦ 

ɺʳʰʥʝʚʦʣʦʮʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʦʢʨʫʛʘ (ʆʆʇʊ ʉʦʢʦʣʴʝ) (57,546724
0
, 

34,212943
0
) ʟʘʬʠʢʩʠʨʦʚʘʥʳ 6 ʩʠʛʥʘʣʦʚ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ ʩʦʩʪʘʚʠʣʦ 

15,38%. 

ʄʘʨʰʨʫʪʥʳʡ ʵʭʦʣʦʢʘʮʠʦʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɹʦʣʦʛʦʚʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʢʨʫʛʘ 3 ʘʚʛʫʩʪʘ 2022 ʛ. 

ɸʚʪʦʤʦʙʠʣʴʥʘʷ ʪʨʘʥʩʝʢʪʘ ʜʣʠʥʦʡ 23 ʢʤ ʥʘʯʠʥʘʣʘʩʴ ʦʪ ʛʨʘʥʠʮʳ ʆʆʇʊ 

ʦʟ. ʂʦʣʦʤʠʥʝʮ (57,879559
0
, 33,957596

0
 ï 57,793735

0
, 33,974129

0
). 

ɿʘʬʠʢʩʠʨʦʚʘʥ 1 ʩʠʛʥʘʣ E. nilssonii, ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ ï 33,33%. 

ʂʨʦʤʝ ʪʦʛʦ, 4 ʘʚʛʫʩʪʘ 2022 ʛ. ʚ ʭʦʜʝ ʧʝʰʝʛʦ ʤʘʨʰʨʫʪʘ ʜʣʠʥʦʡ 2 ʢʤ, 

ʟʘʣʦʞʝʥʥʦʛʦ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʜ. ʗʥïɻʨʠʛʠʥʦ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʚ ʙʝʨʝʛʫ 

ʦʟ. ʉʣʘʚʠʥʩʢʦʝ ɹʦʣʦʛʦʚʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʢʨʫʛʘ (ʆʆʇʊ 

ʉʠʥʝʚʩʢʦʝ ï ʍʦʪʠʣʦʚʩʢʦʝ) (57,788092
0
, 33,970898

0
 ï 57,791424

0
, 

33,996730
0
), ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 2 ʩʠʛʥʘʣʘ ʩʝʚʝʨʥʦʛʦ ʢʦʞʘʥʢʘ, 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ ʩʦʩʪʘʚʠʣʦ 15,77%. 

ʇʨʠ ʦʪʣʦʚʘʭ ʩʝʪʷʤʠ ʚ ʣʝʪʥʠʭ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ E. nilssonii ʟʘ 

ʚʝʩʴ ʧʝʨʠʦʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʚʩʪʨʝʯʝʥ ʜʚʘʞʜʳ. ɺ ʦʢʨʝʩʪʥʦʩʪʷʭ ʨ. 

ʂʦʣʦʤʝʥʢʘ ɹʦʣʦʛʦʚʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʢʨʫʛʘ 18 ʠʶʣʷ 2015 ʛ., ʥʘ 

ʧʨʦʩʝʢʝ ʚ ʩʦʩʥʦʚʦ-ʤʝʣʢʦʣʠʩʪʚʝʥʥʦʤ ʣʝʩʫ ʙʳʣʠ ʦʪʣʦʚʣʝʥʳ ʜʚʝ 

ʚʟʨʦʩʣʳʝ ʩʘʤʢʠ (57,9415
0
, 34,0596

0
). ɽʱʝ ʦʜʥʘ ʩʘʤʢʘ ʙʳʣʘ ʦʪʣʦʚʣʝʥʘ 

25 ʠʶʣʷ 2023 ʛ. ʚ ʌʠʨʦʚʩʢʦʤ ʨʘʡʦʥʝ, ʈʦʞʜʝʩʪʚʝʥʩʢʦʝ ʩʝʣʴʩʢʦʝ 

ʧʦʩʝʣʝʥʠʝ (57,5978
0
, 33,8120

0
). ʊʘʢ ʞʝ E. nilssonii ʧʨʠʩʫʪʩʪʚʦʚʘʣ ʚ 

ʦʪʣʦʚʘʭ ʚ ʧʝʨʠʦʜ ʣʝʪʥʝ-ʦʩʝʥʥʝʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʨʘʡʦʥʝ ʟʠʤʥʠʭ ʫʙʝʞʠʱ: 

32 ʦʩʦʙʠ ï ʫ ʚʭʦʜʦʚ ʰʪʦʣʴʥʠ ʃʝʜʷʥʘʷ, 1 ʦʩʦʙʴ ï ʫ ʚʭʦʜʘ ʚ ʇʦʜʤʝʪʢʠ. 

Eptesicus nilssonii ʦʩʝʜʣʳʡ ʚʠʜ. ʄʝʩʪʘʤʠ ʤʘʩʩʦʚʳʭ ʟʠʤʥʠʭ 

ʩʢʦʧʣʝʥʠʡ ʨʫʢʦʢʨʳʣʳʭ, ʦʙʠʪʘʶʱʠʭ ʚ ɺʝʨʭʦʚʴʷʭ ɺʦʣʛʠ ʠ ʥʘ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʷʚʣʷʶʪʩʷ ʟʘʙʨʦʰʝʥʥʳʝ ʠʟʚʝʩʪʢʦʚʳʝ 

ʢʘʤʝʥʦʣʦʤʥʠ ʉʪʘʨʠʮʢʦʛʦ ʨ-ʥʘ. ʉʣʫʯʘʠ ʨʝʛʠʩʪʨʘʮʠʠ E. nilssonii 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʠʫʨʦʯʝʥʳ ʢ ʰʪʦʣʴʥʝ ʃʝʜʷʥʘʷ. ʉʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 32 ʠʟʤʝʨʝʥʠʡ ʚ ʨʘʟʥʳʭ ʪʦʯʢʘʭ ʵʪʦʡ ʰʪʦʣʴʥʠ ʚ ʧʝʨʠʦʜ 

ʛʠʙʝʨʥʘʮʠʠ ʣʝʪʫʯʠʭ ʤʳʰʝʡ ï +4,7 
0
ʉ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ ï 74%: 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʚ ʜʨʫʛʠʭ ʟʠʤʥʠʭ ʫʙʝʞʠʱʘʭ. 

ʂʘʤʝʥʦʣʦʤʥʷ ʃʝʜʷʥʘʷ ʦʙʣʘʜʘʝʪ ʩʘʤʳʤʠ ʙʦʣʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʠʥʜʝʢʩʘ 

ʄʘʟʠʥʛʘ ʩʨʝʜʠ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʥʘʤʠ ʟʠʤʥʠʭ ʫʙʝʞʠʱ: 2604 ʙʘʣʣʘ ï 
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ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2018 ʛʦʜ, 4823 ï ʚ 2019 ʛʦʜ (ʄʘʟʠʥʛ, 1990; ɽʤʝʣʴʷʥʦʚʘ ʠ 

ʜʨ., 2020ʚ). ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʚ ʧʝʨʠʦʜ ʛʦʜʠʯʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʥʘʩʝʣʝʥʠʷ ʨʫʢʦʢʨʳʣʳʭ ʚ ʰʪʦʣʴʥʝ ʃʝʜʷʥʘʷ (ʅʠʞʥʝʪʦʣʧʠʥʩʢʘʷ-I) ʚ 2005-

2006 ʛʛ. ʦʪʤʝʯʘʣʠʩʴ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʟʠʤʫʶʱʠʝ ʦʩʦʙʠ ʜʘʥʥʦʛʦ ʚʠʜʘ: ʚ 

ʜʝʢʘʙʨʝ 2005 ʛ. ï 4 ʟʚʝʨʴʢʘ, ʷʥʚʘʨʝ-ʘʧʨʝʣʝ ʠ ʦʢʪʷʙʨʝ-ʥʦʷʙʨʝ 2006 ʛ. ï ʦʪ 1 

ʜʦ 13 ʦʩʦʙʝʡ; ʚ 2006 ʛ. ʩʝʚʝʨʥʳʡ ʢʦʞʘʥʦʢ ʙʳʣ ʦʪʤʝʯʝʥ ʚ ʧʦʜʟʝʤʥʦʡ 

ʧʦʣʦʩʪʠ ʃʠʩʠʯʢʘ (ɻʣʫʰʢʦʚʘ ʠ ʜʨ., 2006). 

ɺ ʪʝʨʠʦʣʦʛʠʯʝʩʢʦʡ ʢʦʣʣʝʢʮʠʠ ʢʘʬʝʜʨʳ ʟʦʦʣʦʛʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ 

ʊʚɻʋ ʭʨʘʥʷʪʩʷ ʢʦʣʣʝʢʮʠʦʥʥʳʝ ʵʢʟʝʤʧʣʷʨʳ 2 ʩʘʤʮʦʚ E. nilssonii, 

ʦʪʣʦʚʣʝʥʥʳʭ ʚ ʰʪʦʣʴʥʝ ʃʝʜʷʥʘʷ ʚ ʤʘʨʪʝ 1993 ʛ. ʠ ʜʝʢʘʙʨʝ 1994ʛ. (LIV -

4, LIV -11, ʢʦʣʣʝʢʪʦʨʳ ʉʘʤʢʦʚ ʄ.ʅ., ɽʤʝʣʴʷʥʦʚʘ ɸ.ɸ., ɿʠʥʦʚʴʝʚ ɸ.ɺ.). 

ɺ ɿʦʦʣʦʛʠʯʝʩʢʦʤ ʤʫʟʝʝ ʄɻʋ ʭʨʘʥʷʪʩʷ ʢʦʣʣʝʢʮʠʦʥʥʳʝ ʵʢʟʝʤʧʣʷʨʳ 

ʩʘʤʮʘ (S-184873, ʢʦʣʣʝʢʪʦʨʳ ʇʘʥʶʪʠʥʘ ɸ.ɸ., ʂʨʫʩʢʦʧ ʉ.ɺ.) ʠ ʩʘʤʢʠ 

(S-175576, ʢʦʣʣʝʢʪʦʨ ɻʣʫʰʢʦʚʘ ʖ.ɺ.) E. nilssonii ʠʟ ʃʝʜʷʥʦʡ, 

ʜʘʪʠʨʦʚʘʥʥʳʝ ʘʧʨʝʣʝʤ 2003 ʛ. ʠ ʷʥʚʘʨʝʤ 2008 ʛ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʞʝ 

ʠʤʝʶʪʩʷ ʬʦʪʦʛʨʘʬʠʯʝʩʢʠʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʧʨʠʩʫʪʩʪʚʠʷ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ 

ʜʘʥʥʦʛʦ ʚʠʜʘ ʧʨʠ ʧʦʩʝʱʝʥʠʠ ʵʪʦʡ ʢʘʤʝʥʦʣʦʤʥʠ ʚ 1986 ʛ. (ʨʠʩ. 2). 

ɿʘ ʧʝʨʠʦʜ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʜʟʝʤʝʣʠʡ ʉʪʘʨʠʮʢʦʛʦ ʨʘʡʦʥʘ ʚ 2013ï

2023ʛ. ʚʩʝʛʦ ʙʳʣʦ 22 ʩʣʫʯʘʝʚ ʨʝʛʠʩʪʨʘʮʠʠ E. nilssonii, ʠʟ ʢʦʪʦʨʳʭ 21 ï 

ʚ ʰʪʦʣʴʥʝ ʃʝʜʷʥʘʷ. ʆʜʠʥ ʟʚʝʨʝʢ (ʩʘʤʢʘ) ʙʳʣ ʥʘʡʜʝʥ ʚ ʢʘʤʝʥʦʣʦʤʥʝ 

ʇʘʨʘʙʝʣʣʫʤ 12 ʬʝʚʨʘʣʷ 2023 ʛ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʠʤʝʝʪ ʩʤʳʩʣ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʜʠʥʘʤʠʢʫ ʯʠʩʣʝʥʥʦʩʪʠ ʩʝʚʝʨʥʦʛʦ ʢʦʞʘʥʢʘ ʚ ʩʦʩʪʘʚʝ 

ʟʠʤʥʝʛʦ ʥʘʩʝʣʝʥʠʷ ʨʫʢʦʢʨʳʣʳʭ ʠʤʝʥʥʦ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʧʦʜʟʝʤʝʣʴʝ 

ʃʝʜʷʥʘʷ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʝʱʸ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ï ʚ 70ï80-ʭ ʛʦʜʘʭ XX 

ʚʝʢʘ, ï ʫʩʣʦʚʠʷ ʟʠʤʦʚʢʠ ʚ ʫʢʘʟʘʥʥʦʡ ʰʪʦʣʴʥʝ ʙʳʣʠ ʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʨʫʢʦʢʨʳʣʳʭ: ʰʠʨʦʢʠʝ ʚʭʦʜʳ ʠ ʜʚʠʞʝʥʠʷ 

ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʧʨʠʚʦʜʠʣʠ ʢ ʧʨʦʤʝʨʟʘʥʠʶ ʧʝʱʝʨʳ ʚʛʣʫʙʴ ʜʦ 

ʮʝʥʪʨʘʣʴʥʦʛʦ ʟʘʣʘ. ɺ 90-ʳʭ ʛʦʜʘʭ XX ʚʝʢʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʦʣʟʥʷ ʦʪ 

ʜʚʫʭ ʮʝʥʪʨʘʣʴʥʳʭ ʚʭʦʜʦʚ ʦʩʪʘʣʠʩʴ ʣʠʰʴ ʫʟʢʠʝ ʱʝʣʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ, ʤʠʢʨʦʢʣʠʤʘʪ ʧʝʱʝʨʳ ʩʪʘʣ ʙʦʣʝʝ ʪʝʧʣʳʤ, ʯʪʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʣʦʢʘʣʠʟʘʮʠʠ ʢʦʣʦʥʠʡ ʨʫʢʦʢʨʳʣʳʭ. ʀʟ 

ʦʪʜʘʣʝʥʥʳʭ ʦʪ ʮʝʥʪʨʘʣʴʥʦʛʦ ʚʭʦʜʘ ʫʙʝʞʠʱ, ʚ ʢʦʪʦʨʳʭ ʨʘʥʝʝ 

ʥʘʙʣʶʜʘʣʘʩʴ ʚʳʩʦʢʘʷ ʧʣʦʪʥʦʩʪʴ ʣʝʪʫʯʠʭ ʤʳʰʝʡ, ʞʠʚʦʪʥʳʝ 

ʧʝʨʝʤʝʩʪʠʣʠʩʴ ʚ ʙʣʠʞʘʡʰʠʝ ʢ ʚʳʭʦʜʫ ʟʘʣʳ. ʇʨʠ ʵʪʦʤ ʪʘʢʦʡ 

ʭʦʣʦʜʦʣʶʙʠʚʳʡ ʚʠʜ, ʢʘʢ ʩʝʚʝʨʥʳʡ ʢʦʞʘʥʦʢ, ʩʪʘʣ ʟʠʤʦʚʘʪʴ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʚʭʦʜʘ, ʛʜʝ ʦʪʤʝʯʘʝʪʩʷ ʚʳʩʦʢʘʷ 

ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʥʘʛʨʫʟʢʘ ʚʚʠʜʫ ʥʘʨʘʩʪʘʶʱʝʡ ʧʦʧʫʣʷʨʥʦʩʪʠ 

ʩʧʝʣʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʧʝʣʝʩʪʦʣʦʛʠʯʝʩʢʦʛʦ ʪʫʨʠʟʤʘ (ɻʣʫʰʢʦʚʘ, 2006).  

ʈʝʟʫʣʴʪʘʪʳ ʤʥʦʛʦʣʝʪʥʝʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʵʪʠʤʠ 

ʩʚʝʜʝʥʠʷʤʠ. ʇʨʠ ʧʦʩʝʱʝʥʠʠ ʃʝʜʷʥʦʡ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʠ ʩʪʫʜʝʥʪʘʤʠ 

ʢʘʬʝʜʨʳ ʟʦʦʣʦʛʠʠ ʂʘʣʠʥʠʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

(ʥʳʥʝ ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ) ʚ 1986 ʛ. ʦʪʤʝʯʘʣʠʩʴ 
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ʢʨʫʧʥʳʝ ʟʠʤʦʚʦʯʥʳʝ ʩʢʦʧʣʝʥʠʷ ʣʝʪʫʯʠʭ ʤʳʰʝʡ ʚ ʛʣʫʙʠʥʝ ʧʝʱʝʨʳ. 

ʉʝʚʝʨʥʳʡ ʢʦʞʘʥʦʢ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦʧʘʜʘʣ ʚ ʦʙʲʝʢʪʠʚʳ ʬʦʪʦʘʧʧʘʨʘʪʦʚ 

ï ʵʪʦ ʙʳʣʠ ʢʘʢ ʝʜʠʥʠʯʥʳʝ ʟʚʝʨʴʢʠ, ʪʘʢ ʠ ʤʘʣʳʝ ʘʛʨʝʛʘʮʠʠ (ʨʠʩ. 2ʘ). ɺ 

ʧʝʨʠʦʜ ʤʦʥʠʪʦʨʠʥʛʘ ʃʝʜʷʥʦʡ ʚ 2005-2006 ʛʛ. ʟʘ ʛʦʜ ʙʳʣʦ 47 ʥʘʭʦʜʦʢ E. 

nilssonii, ʯʪʦ ʩʦʩʪʘʚʠʣʦ 2,1% ʦʪ ʚʩʝʭ ʩʣʫʯʘʝʚ ʨʝʛʠʩʪʨʘʮʠʠ ʨʫʢʦʢʨʳʣʳʭ; 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ ʩʝʚʝʨʥʦʛʦ ʢʦʞʘʥʢʘ ʦʪʤʝʯʘʣʦʩʴ ʚ 

ʬʝʚʨʘʣʝ 2006ʛ. ï 6,63% (13 ʦʩ.) (ɻʣʫʰʢʦʚʘ ʠ ʜʨ., 2006). 

ɺ ʧʝʨʠʦʜ ʤʦʥʠʪʦʨʠʥʛʘ 2013ï2023ʛ. ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ï 3,19%, ï ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚʦ ʚʨʝʤʷ 

ʫʯʝʪʥʳʭ ʨʘʙʦʪ ʚ ʬʝʚʨʘʣʝ 2013ʛ., ʢʦʛʜʘ ʙʳʣʠ ʥʘʡʜʝʥʳ 3 ʦʩʦʙʠ E. 

nilssonii. 

ʂʨʦʤʝ ʵʪʦʛʦ ʩʣʫʯʘʷ, ʚʪʦʨʘʷ ʟʘ ʫʢʘʟʘʥʥʦʝ ʜʝʩʷʪʠʣʝʪʠʝ 

ʝʜʠʥʦʚʨʝʤʝʥʥʘʷ ʨʝʛʠʩʪʨʘʮʠʷ ʚ ʧʝʨʠʦʜ ʛʠʙʝʨʥʘʮʠʠ 3 ʦʩʦʙʝʡ E. nilssonii 

ʙʳʣʘ 3 ʥʦʷʙʨʷ 2018 ʛ., ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ ʩʦʩʪʘʚʠʣʦ 0,89%. ɺ ʮʝʣʦʤ 

ʞʝ, ʚʩʪʨʝʯʠ ʩʝʚʝʨʥʦʛʦ ʢʦʞʘʥʢʘ ʥʘ ʫʯʝʪʘʭ ʚ ʢʘʤʝʥʦʣʦʤʥʝ ʃʝʜʷʥʘʷ ʥʝ 

ʝʞʝʛʦʜʥʳʝ, ʧʦ 1-2 ʟʚʝʨʴʢʘ: 2 ʤʘʨʪʘ 2014 ʛ. ï 2 ʦʩʦʙʠ; 9 ʤʘʨʪʘ 2015 ʛ. ï 

2 ʦʩʦʙʠ; 8 ʤʘʨʪʘ 2018 ʛ. ï 1 ʦʩʦʙʴ; 5 ʦʢʪʷʙʨʷ 2018 ʛ. ï 1 ʦʩʦʙʴ; 5 ʥʦʷʙʨʷ 

2019 ʛ. ï 1 ʦʩʦʙʴ; 15 ʜʝʢʘʙʨʷ 2019 ʛ. ï 1 ʦʩʦʙʴ (ʟʚʝʨʝʢ, ʦʪʤʝʯʝʥʥʳʡ 5 

ʥʦʷʙʨʷ 2019 ʛ.); 8 ʷʥʚʘʨʷ 2020 ʛ. ï 2 ʦʩʦʙʠ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ 

ʦʙʥʘʨʫʞʝʥʘ ʤʝʨʪʚʦʡ ʥʘ ʧʦʣʫ ʢʦʣʦʥʥʦʛʦ ʟʘʣʘ; 22 ʥʦʷʙʨʷ 2020 ʛ. ï 2 

ʦʩʦʙʠ; 6 ʤʘʨʪʘ 2021 ʛ. ï 1 ʦʩʦʙʴ; 4 ʜʝʢʘʙʨʷ 2022 ʛ. ï 1 ʦʩʦʙʴ; 11 ʥʦʷʙʨʷ 

2023 ʛ. ï 1 ʦʩʦʙʴ. ɼʠʥʘʤʠʢʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʦʙʠʣʠʷ E. nilssonii, ʚʝʨʦʷʪʥʦ, ʟʘʚʠʩʠʪ ʠ ʦʪ ʯʠʩʣʝʥʥʦʩʪʠ 

ʤʘʩʩʦʚʦʛʦ ʚ ʟʠʤʥʠʭ ʫʙʝʞʠʱʘʭ ʚʠʜʘ ï ʥʦʯʥʠʮʳ ɹʨʘʥʜʪʘ Myotis brandtii 

(ʨʠʩ. 4). 

ʇʨʦʜʦʣʞʘʶʱʝʝʩʷ ʩʥʠʞʝʥʠʝ ʩʪʝʧʝʥʠ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ 

ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʟʠʤʦʚʢʠ ʩʝʚʝʨʥʦʛʦ ʢʦʞʘʥʢʘ ʚ 

ʃʝʜʷʥʦʡ ʤʦʞʥʦ ʪʘʢʞʝ ʧʨʦʩʣʝʜʠʪʴ ʧʦ ʠʟʤʝʥʝʥʠʶ ʚʦ ʚʨʝʤʝʥʠ 

ʧʦʢʘʟʘʪʝʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʜʘ ï ʟʘ ʧʝʨʠʦʜ 2013ï 2019 ʛʛ. 

ʦʥ ʩʦʩʪʘʚʠʣ 0,68 ʵʢʟ./ ʥʘ 1 ʫʯʝʪ (ɽʤʝʣʴʷʥʦʚʘ ʠ ʜʨ., 2020ʚ); ʟʘ ʧʝʨʠʦʜ 

2020ï2023 ʛʛ. ʯʠʩʣʝʥʥʦʩʪʴ ʫʤʝʥʴʰʠʣʘʩʴ ʜʦ 0,58 ʵʢʟ./ ʥʘ 1 ʫʯʝʪ. 

ʈʝʪʨʦʩʧʝʢʪʠʚʥʦ, ʧʦʢʘʟʘʪʝʣʴ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʦʙʠʣʠʷ E. nilssonii 

ʩʥʠʟʠʣʩʷ ʚ 10,5 ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʣʠʯʠʥʦʡ ʪʘʢʦʚʦʛʦ ʚ 2005ï2006ʛʛ. 

ï ʩ 2,1% ʜʦ 0,2%, ʘ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʫʤʝʥʴʰʠʣʘʩʴ ʚ 7,2 ʨʘʟʘ 

ï ʩ 4,2 ʜʦ 0,6 ʵʢʟ./ ʥʘ 1 ʫʯʝʪ. (ɽʤʝʣʴʷʥʦʚʘ, ɺʦʣʢʦʚʘ, ʍʨʠʩʪʝʥʢʦ, 2022). 
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ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ ʚʠʜʘ. Eptesicus nilssonii ï ʚʠʜ ʩ ʰʠʨʦʢʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʚʘʣʝʥʪʥʦʩʪʴʶ, ʚʚʠʜʫ ʯʝʛʦ ʧʨʦʜʚʠʛʘʝʪʩʷ ʢ ʩʝʚʝʨʫ 

ɽʚʨʦʧʳ ʜʘʣʴʰʝ, ʥʝʞʝʣʠ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʚʠʜʳ ʨʫʢʦʢʨʳʣʳʭ (ɹʝʣʢʠʥ, 

ʀʣʶʭʘ ʠ ʜʨ., 2019; Rydell, 1994; Michaelsen, 2016). ʉʦʛʣʘʩʥʦ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʉ.ɺ. ʂʨʫʩʢʦʧʘ (1996, 1998), ʦʩʥʦʚʘʥʥʦʡ ʥʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʤʝʩʪ ʦʭʦʪʳ, ʩʝʚʝʨʥʳʡ ʢʦʞʘʥʦʢ ʦʪʥʝʩʝʥ 

ʢ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʝ ʚʦʟʜʫʰʥʳʝ ʦʭʦʪʥʠʢʠ ʧʝʨʝʩʝʯʝʥʥʳʭ 

(ʟʘʰʫʤʣʝʥʥʳʭ) ʧʨʦʩʪʨʘʥʩʪʚ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʜʘʥʥʦʡ ʛʨʫʧʧʳ 

ʦʪʣʠʯʘʶʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʧʨʦʧʦʨʮʠʷʤʠ ʢʨʳʣʘ, ʥʝ ʫʜʣʠʥʝʥʥʦʡ 

ʫʰʥʦʡ ʨʘʢʦʚʠʥʦʡ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʳʩʪʨʳʤ ʠ ʤʘʥʝʚʨʝʥʥʳʤ ʧʦʣʝʪʦʤ 

(ʂʨʫʩʢʦʧ, 1996, 1998). ɺ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʭʠʨʦʧʪʝʨʦʬʘʫʥʳ ʧʨʝʚʘʣʠʨʫʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʠʤʝʥʥʦ ʵʪʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʛʨʫʧʧʳ, ʦʭʦʪʷʱʠʝʩʷ ʚ ʣʝʩʥʳʭ ʣʘʥʜʰʘʬʪʘʭ (ɽʤʝʣʴʷʥʦʚʘ, 

ʍʨʠʩʪʝʥʢʦ, 2017ʚ). ʋʙʝʞʠʱʘ ʩʝʚʝʨʥʦʛʦ ʢʦʞʘʥʢʘ ï ʜʝʨʝʚʷʥʥʳʝ 

ʧʦʩʪʨʦʡʢʠ, ʜʫʧʣʘ, ʩʢʘʣʴʥʳʝ ʪʨʝʱʠʥʳ. E. nilssonii ʧʨʝʜʧʦʯʠʪʘʝʪ 

ʦʭʦʪʠʪʴʩʷ ʥʘ ʩʨʝʜʥʝʡ ʠ ʙʦʣʴʰʦʡ ʚʳʩʦʪʝ ʥʘʜ ʧʨʦʩʝʢʘʤʠ, ʣʝʩʥʳʤʠ 

ʧʨʦʛʘʣʠʥʘʤʠ, ʚ ʘʛʨʘʨʥʳʭ ʣʘʥʜʰʘʬʪʘʭ, ʚʜʦʣʴ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʫ 

ʢʨʦʤʢʠ ʣʝʩʘ (ʉʤʠʨʥʦʚ ʠ ʜʨ., 2013; Rydell, 1986, 1993; Gerell, Rydell, 

2001; Dietz et al., 2009; Smirnov et al., 2021). 

ʅʘʰʠ ʜʘʥʥʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʣʠʪʝʨʘʪʫʨʥʳʤʠ ʩʚʝʜʝʥʠʷʤʠ: 

ʠʟʫʯʝʥʠʝ ʙʠʦʪʦʧʠʯʝʩʢʦʡ ʧʨʠʫʨʦʯʝʥʥʦʩʪʠ ʨʫʢʦʢʨʳʣʳʭ ʤʝʪʦʜʘʤʠ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʜʘʥʥʳʡ ʚʠʜ, 

ʦʙʠʪʘʶʱʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʪʜʘʝʪ ʧʨʝʜʧʦʯʪʝʥʠʝ 

ʫʢʘʟʘʥʥʳʤ ʪʠʧʘʤ ʙʠʦʪʦʧʦʚ ʚ ʢʘʯʝʩʪʚʝ ʤʝʩʪ ʢʦʨʤʣʝʥʠʷ. ʊʘʢ, 

ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʚ ʭʦʜʝ ʤʘʨʰʨʫʪʥʦʛʦ ʵʭʦʣʦʢʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʩʠʛʥʘʣʳ E. nilssonii ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 33,8% ï ʩʝʣʴʩʢʠʝ ʧʦʩʝʣʝʥʠʷ ï ʩʝʣʝʥʠʷ ʠ ʧʨʠʣʝʛʘʶʱʠʝ ʢ ʥʠʤ 

ʘʛʨʘʨʥʳʝ ʣʘʥʜʰʘʬʪʳï ʧʨʠʫʩʘʜʝʙʥʳʝ ʫʯʘʩʪʢʠ; 33% ï ʦʪʢʨʳʪʳʝ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ï ʦʙʰʠʨʥʳʝ ʧʨʦʩʝʢʠ, ʚʳʨʫʙʢʠ, ʧʦʣʷ, ʣʫʛʘ; 22,8% ï 

ʟʘʢʨʳʪʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ï ʣʝʩʘ; 10,4% ï ʦʢʦʣʦʚʦʜʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ï 

ʙʝʨʝʛʘ ʨʝʢ, ʦʟʝʨ, ʚʦʜʦʭʨʘʥʠʣʠʱ. ʄʘʪʝʨʠʘʣʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ 

ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʵʭʦʣʦʢʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʧʦʛʨʘʥʠʯʥʳʭ 

ʙʠʦʪʦʧʘʭ, ʧʨʝʜʩʪʘʚʠʣʠ ʩʣʝʜʫʶʱʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʨʤʦʚʳʭ ʩʠʛʥʘʣʦʚ 

E. nilssonii: 54,7% ï ʧʦʛʨʘʥʠʯʥʳʡ ʙʠʦʪʦʧ ʤʝʞʜʫ ʟʘʢʨʳʪʳʤʠ ʠ 

ʦʪʢʨʳʪʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ, ʣʦʢʘʣʠʪʝʪ ï ʧʨʦʩʝʢʘ; 32,1% ï 

ʧʦʛʨʘʥʠʯʥʳʡ ʙʠʦʪʦʧ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʦʢʨʘʠʥʝ ʩʝʣʴʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ, 

ʥʘ ʙʝʨʝʛʫ ʨ. ʂʝʤʢʘ; 11,3% ï ʩʝʣʴʩʢʦʝ ʧʦʩʝʣʝʥʠʝ; 1,9% ï ʧʦʛʨʘʥʠʯʥʳʝ 

ʙʠʦʪʦʧʳ ʤʝʞʜʫ ʦʢʦʣʦʚʦʜʥʳʤʠ ʠ ʟʘʢʨʳʪʳʤʠ ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ. ɺ ʮʝʣʦʤ, 

ʩʝʚʝʨʥʳʡ ʢʦʞʘʥʦʢ ʚʩʪʨʝʯʘʝʪʩʷ ʚʦ ʚʩʝʭ ʪʠʧʘʭ ʙʠʦʪʦʧʦʚ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʦʪʥʝʩʝʥ ʢ ʵʚʨʠʪʦʧʥʳʤ ʚʠʜʘʤ. ʇʦ ʠʪʦʛʘʤ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʠ ʤʘʨʰʨʫʪʥʦʛʦ 

ʵʭʦʣʦʢʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʘ ʪʘʢʞʝ ʦʪʣʦʚʘ ʧʘʫʪʠʥʥʳʤʠ ʩʝʪʷʤʠ ʚ 

ʦʢʨʝʩʪʥʦʩʪʷʭ ʟʠʤʥʠʭ ʫʙʝʞʠʱ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ, ʯʪʦ ʢʦʨʤʦʚʘʷ 

ʘʢʪʠʚʥʦʩʪʴ ʩʝʚʝʨʥʦʛʦ ʢʦʞʘʥʢʘ ʥʘʯʠʥʘʝʪʩʷ ʯʝʨʝʟ 2-4 ʯʘʩʘ ʧʦʩʣʝ ʟʘʭʦʜʘ 
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ʩʦʣʥʮʘ, ʧʠʢ ʘʢʪʠʚʥʦʩʪʠ ï ʜʦ ʧʦʣʫʥʦʯʠ. ɺʨʝʤʷ ʩʘʤʦʡ ʧʦʟʜʥʝʡ ʧʦʠʤʢʠ ï 

06:30 ʫʪʨʘ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʨʫʢʦʢʨʳʣʳʭ ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʤʝʪʦʜʦʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ MaxEnt, ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʧʨʠ ʧʦʤʦʱʠ ʧʘʢʝʪʘ ʧʨʠʢʣʘʜʥʳʭ 

ʧʨʦʛʨʘʤʤ Maxent (ver. 3.3.3k) ʠ ArcGIS 10.2., ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ, ʯʪʦ ʥʘ 

ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʣʝʪʫʯʠʭ ʤʳʰʝʡ ʚ ʨʝʛʠʦʥʝ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ 

ʩʦʯʝʪʘʥʠʷ ʨʷʜʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ (ɽʤʝʣʴʷʥʦʚʘ, ʍʨʠʩʪʝʥʢʦ, 2017ʙ). 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʝʚʝʨʥʦʛʦ 

ʢʦʞʘʥʢʘ ʦʪʤʝʯʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʫʤʤʘʨʥʦʝ ʚʣʠʷʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ: ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʨʝʜʥʝʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʩʘʤʦʛʦ ʪʝʧʣʦʛʦ ʤʝʩʷʮʘ, ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʩʘʤʦʛʦ 

ʭʦʣʦʜʥʦʛʦ ʤʝʩʷʮʘ; ʧʨʠ ʵʪʦʤ, ʥʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʠ ʬʘʢʪʦʨʦʚ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʜʣʷ ʚʳʩʦʪʳ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ (ʍʨʠʩʪʝʥʢʦ, ɽʤʝʣʴʷʥʦʚʘ, 

2023). 

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʥʘʩʝʣʝʥʠʷ ʨʫʢʦʢʨʳʣʳʭ ʚ 

ʨʘʡʦʥʝ ʟʠʤʥʠʭ ʫʙʝʞʠʱ ʚ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʳʩʦʢʫʶ 

ʘʢʪʠʚʥʦʩʪʴ ʩʝʚʝʨʥʦʛʦ ʢʦʞʘʥʢʘ ʚ ʘʚʛʫʩʪʝ, ʩʥʠʞʝʥʠʝ ʝʝ ʚ ʩʝʥʪʷʙʨʝ, ʠ 

ʥʝʢʦʪʦʨʦʝ ʧʦʚʳʰʝʥʠʝ ʚ ʦʢʪʷʙʨʝ. ʊʘʢ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ E. nilssonii 

ʧʨʠ ʦʪʣʦʚʘʭ ʧʘʫʪʠʥʥʳʤʠ ʩʝʪʷʤʠ ʫ ʚʭʦʜʦʚ ʚ ʰʪʦʣʴʥʶ ʃʝʜʷʥʘʷ 

ʩʦʩʪʘʚʠʣʦ: ʚ ʘʚʛʫʩʪʝ ï 10,5%, ʚ ʩʝʥʪʷʙʨʝ ï 0,4%, ʚ ʦʢʪʷʙʨʝ ï 7% 

(ɺʦʣʢʦʚʘ, ɽʤʝʣʴʷʥʦʚʘ, 2022; ɺʦʣʢʦʚʘ ʠ ʜʨ., 2022). 

ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʡ ʣʝʪ ʩʝʚʝʨʥʦʛʦ ʢʦʞʘʥʢʘ ʦʪʤʝʯʘʣʩʷ ʚ ʧʝʨʚʦʡ 

ʜʝʢʘʜʝ ʘʚʛʫʩʪʘ: ʚ 2019 ʛ. ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʞʠʚʦʪʥʳʭ 

ʜʦʩʪʠʛʘʣʘ 5 ʟʚʝʨʴʢʦʚ (ʟʚ.) ʥʘ 1 ʩʝʪʝ-ʥʦʯʴ, 8 ʘʚʛʫʩʪʘ 2020ʛ. ʧʦʡʤʘʥʦ 

ʨʝʢʦʨʜʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʚʝʨʴʢʦʚ ʟʘ ʦʜʥʫ ʥʦʯʴ ï 10, ʦʪʥʦʩʠʪʝʣʴʥʦʝ 

ʦʙʠʣʠʝ ʩʦʩʪʘʚʠʣʦ 26,3% ʠ 3,9% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ 

ʘʚʛʫʩʪʘ ʥʘʙʣʶʜʘʣʦʩʴ ʥʝʢʦʪʦʨʦʝ ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʣʝʪʘ E. nilssonii: 

ʠʟ ʪʨʝʭ ʦʪʣʦʚʦʚ ʙʳʣʠ ʨʝʟʫʣʴʪʘʪʠʚʥʳ ʪʦʣʴʢʦ ʜʚʘ ʚ 2019 ʛ., ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ 1 ʟʚ. ʥʘ 1 ʩʝʪʝ-ʥʦʯʴ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ ï 5,7%. ɺ 

ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʘʚʛʫʩʪʘ ʥʘʙʣʶʜʘʣʩʷ ʚʪʦʨʦʡ ʧʠʢ ʘʢʪʠʚʥʦʩʪʠ: ʚ 2018 ʛ. 

ʦʪʣʦʚʣʝʥʦ 6 ʟʚʝʨʴʢʦʚ ï 6 ʟʚ. ʥʘ 1 ʩʝʪʝ-ʥʦʯʴ (8,4%), ʚ 2019ʛ. ï 4 ʟʚʝʨʴʢʘ 

ï 2 ʟʚ. ʥʘ 1 ʩʝʪʝ-ʥʦʯʴ (6,5%) (ʨʠʩ. 5). 

ɺ 1 ʜʝʢʘʜʝ ʩʝʥʪʷʙʨʷ 2017 ʛ. ʙʳʣʦ ʦʪʨʘʙʦʪʘʥʦ 2 ʩʝʪʝ-ʥʦʯʠ ʠ 

ʧʦʡʤʘʥʳ 3 ʢʦʞʘʥʢʘ ï 1,5 ʟʚ. ʥʘ 1 ʩʝʪʝ-ʥʦʯʴ (4,2%). ɺ 2019 ʛ. ʧʨʠ ʦʪʣʦʚʝ ʚ 

ʫʢʘʟʘʥʥʳʡ ʚʨʝʤʝʥʥʦʡ ʧʝʨʠʦʜ E. nilssonii ʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ. ʉ 3 ʜʝʢʘʜʳ 

ʩʝʥʪʷʙʨʷ ʧʦ 2 ʜʝʢʘʜʫ ʦʢʪʷʙʨʷ ʚʠʜ ʥʝ ʚʩʪʨʝʯʘʣʩʷ ʚ ʦʪʣʦʚʘʭ. ɺ ʪʨʝʪʴʝʡ 

ʜʝʢʘʜʝ ʦʢʪʷʙʨʷ 2019ʛ. ʧʦʡʤʘʥʳ 3 ʟʚʝʨʴʢʘ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ ʚʠʜʘ 

ʩʦʩʪʘʚʠʣʦ 12,5% (ʨʠʩ. 5).   
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 ʘ) 

 ʙ) 
ʈʠʩ. 5. ʏʠʩʣʝʥʥʦʩʪʴ (ʘ) ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ (ʙ) Eptesicus nilssonii ʚ ʦʪʣʦʚʘʭ ʫ 

ʚʭʦʜʦʚ ʚ h ʪʦʣʴʥʶ ʃʝʜʷʥʘʷ (ʘʚʛʫʩʪ-ʥʦʷʙʨʴ 2017ï2020 ʛʛ.) 

 

ʇʨʠ ʫʯʝʪʘʭ ʥʘ ʜʥʝʚʢʘʭ ʚ ʰʪʦʣʴʥʝ ʃʝʜʷʥʘʷ ʚ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ 

ʧʝʨʠʦʜ ʩʝʚʝʨʥʳʡ ʢʦʞʘʥʦʢ ʥʝ ʦʪʤʝʯʘʣʩʷ. ʇʨʠ ʦʪʣʦʚʘʭ ʫ ʚʭʦʜʘ ʚ 

ʢʘʤʝʥʦʣʦʤʥʶ ʇʦʜʤʝʪʢʠ ʚʠʜ ʦʪʤʝʯʝʥ ʝʜʠʥʦʞʜʳ ʟʘ ʜʚʫʭʣʝʪʥʠʡ 

ʧʝʨʠʦʜ ï 8 ʘʚʛʫʩʪʘ 2021ʛ. ʧʦʡʤʘʥ ʩʘʤʝʮ ʢʦʞʘʥʢʘ ʚ ʩʦʩʪʦʷʥʠʠ ʛʦʥʘ. 

ʉʦʦʪʥʦʰʝʥʠʷ ʩʘʤʮʦʚ ʠ ʩʘʤʦʢ ʧʨʠ ʦʪʣʦʚʘʭ ʧʘʫʪʠʥʥʳʤʠ ʩʝʪʷʤʠ ʫ 

ʚʭʦʜʦʚ ʚ ʧʝʱʝʨʳ ʩʦʩʪʘʚʠʣʠ: ʚ ʘʚʛʫʩʪʝ 1:0,25, ʚ ʩʝʥʪʷʙʨʝ ï 1:0,33, ʚ 
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ʦʢʪʷʙʨʝ ʙʳʣʦ ʧʦʡʤʘʥʦ ʪʦʣʴʢʦ ʪʨʠ ʩʘʤʮʘ. ɿʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʝʥʥʦʝ 

ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʘʤʮʦʚ ʥʘʜ ʩʘʤʢʘʤʠ ʪʘʢʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʦ ʚʨʝʤʷ 

ʟʠʤʥʝʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʰʪʦʣʴʥʝ ï 1:0,26 (ʨʠʩ. 6). ʅʘʙʣʶʜʘʶʱʠʝʩʷ 

ʨʘʟʣʠʯʠʷ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʟʥʳʭ ʧʦʣʦʚ 

ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ, ʢʘʢ ʜʣʷ ʧʝʨʠʦʜʘ ʣʝʪʥʝ-ʦʩʝʥʥʝʡ 

ʘʢʪʠʚʥʦʩʪʠ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʟʠʤʥʝʛʦ ʫʙʝʞʠʱʘ (ɢ
2
=4,25; pÒ0,05), ʪʘʢ ʠ ʚ 

ʧʝʨʠʦʜ ʛʠʙʝʨʥʘʮʠʠ (ɢ
2
=4,5; pÒ0,05). 

ʈʠʩ. 6. ʆʩʦʙʝʥʥʦʩʪʠ ʧʦʣʦʚʦʡ ʩʪʨʫʢʪʫʨʳ Eptesicus nilssonii ʚ ʦʪʣʦʚʘʭ ʫ 

ʰʪʦʣʴʥʠ ʃʝʜʷʥʘʷ (ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ) ʠ ʚ ʧʝʨʠʦʜ ʛʠʙʝʨʥʘʮʠʠ 

 

ɺ ʦʢʪʷʙʨʝ-ʥʦʷʙʨʝ ʣʝʪʫʯʠʝ ʤʳʰʠ ʧʝʨʝʤʝʱʘʶʪʩʷ ʢ ʤʝʩʪʘʤ 

ʟʠʤʦʚʦʢ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʝʨʚʳʝ ʨʝʛʠʩʪʨʘʮʠʠ E. nilssonii ʚ ʧʦʜʟʝʤʝʣʴʝ 

ʃʝʜʷʥʘʷ ʥʘʙʣʶʜʘʣʠʩʴ ʚ 1 ʜʝʢʘʜʝ ʦʢʪʷʙʨʷ ï 5 ʦʢʪʷʙʨʷ 2018 ʛ. ʦʪʤʝʯʝʥʘ 1 

ʦʩʦʙʴ (ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ ï 0,3%), 3 ʥʦʷʙʨʷ 2018 ʛ. ï 3 ʟʚʝʨʴʢʘ 

(ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʦʙʠʣʠʝ ï 0,9%). ɺ ʜʘʣʴʥʝʡʰʝʤ, ʚʦ ʚʨʝʤʷ ʦʩʝʥʥʝʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʥʘʩʝʣʝʥʠʷ ʨʫʢʦʢʨʳʣʳʭ h ʪʦʣʴʥʠ ʃʝʜʷʥʘʷ, ʚ ʦʢʪʷʙʨʝ 

ʤʝʩʷʮʝ ʩʝʚʝʨʥʳʡ ʢʦʞʘʥʦʢ ʙʦʣʝʝ ʥʝ ʦʪʤʝʯʘʣʩʷ: ʜʘʪʳ ʫʯʝʪʦʚ ï 

17.10.2020ʛ., 23.10.2021ʛ., 02.10.2022ʛ. ɺ ʥʦʷʙʨʝ ʢʦʞʘʥʦʢ 

ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʚ ʩʣʝʜʫʶʱʠʝ ʜʘʪʳ: 05.11.2019ʛ., 22.11.2020ʛ., 

11.11.2023ʛ. (ʨʠʩ. 4). 

ʀʩʭʦʜʷ ʠʟ ɻ ʪʦʛʦ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ 

ʨʝʛʠʦʥʝ ʧʝʨʠʦʜ ʛʠʙʝʨʥʘʮʠʠ E. nilssonii ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʝʨʚʦʡ-ʚʪʦʨʦʡ 

ʜʝʢʘʜʳ ʥʦʷʙʨʷ, ʚ ʦʢʪʷʙʨʝ ʞʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʠʩʢ ʞʠʚʦʪʥʳʤʠ 

ʧʦʜʭʦʜʷʱʠʭ ʟʠʤʥʠʭ ʫʙʝʞʠʱ. ʆʢʦʥʯʘʥʠʝ ʟʠʤʦʚʢʠ, ʩʦʛʣʘʩʥʦ ʥʘʰʠʤ 

ʥʘʙʣʶʜʝʥʠʷʤ, ʧʨʠʫʨʦʯʝʥʦ ʢ ʧʦʩʣʝʜʥʝʡ ʜʝʢʘʜʝ ʤʘʨʪʘ ï ʧʝʨʚʦʡ ʜʝʢʘʜʝ 

ʘʧʨʝʣʷ, ʧʦʩʢʦʣʴʢʫ ʚ 1-2 ʜʝʢʘʜʘʭ ʤʘʨʪʘ ɻ ʪʦʪ ʚʠʜ ʦʪʤʝʯʘʣʩʷ ʚ 2014ʛ., 

2015ʛ., 2018ʛ. ʠ 2021ʛ., ʠ ʦʪʩʫʪʩʪʚʦʚʘʣ ʧʨʠ ʘʧʨʝʣʴʩʢʠʭ ʫʯʝʪʘʭ 2018ï
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2020 ʛʛ. ï ʚ ʛʦʜʳ, ʢʦʛʜʘ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʘʣʠʯʠʝ E. nilssonii ʚ 

ʥʘʯʘʣʝ-ʩʝʨʝʜʠʥʝ ʧʝʨʠʦʜʘ ʛʠʙʝʨʥʘʮʠʠ (ʨʠʩ. 4). 

ʆʙʳʯʥʦ ʚ ʟʠʤʥʠʭ ʫʙʝʞʠʱʘʭ ʟʚʝʨʴʢʠ ʫʩʪʨʘʠʚʘʣʠʩʴ 

ʧʦʦʜʠʥʦʯʢʝ, ʨʘʩʧʦʣʘʛʘʷʩʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʩʚʦʜʦʚ ʠ ʩʪʝʥ. ʆʪʤʝʯʝʥʳ 

ʝʜʠʥʠʯʥʳʝ ʚʩʪʨʝʯʠ ʩʝʚʝʨʥʦʛʦ ʢʦʞʘʥʢʘ ʚ ʛʨʫʧʧʘʭ: ʚ 2013ʛ. 2 ʦʩʦʙʠ 

ʟʠʤʦʚʘʣʠ ʚʤʝʩʪʝ, ʠ ʦʜʠʥ ʟʚʝʨʸʢ ï ʚ ʛʨʫʧʧʝ ʩ 6 ʧʨʫʜʦʚʳʤʠ 

ʥʦʯʥʠʮʘʤʠ (ɽʤʝʣʴʷʥʦʚʘ ʠ ʜʨ., 2016; ɽʤʝʣʴʷʥʦʚʘ ʠ ʜʨ., 2019; 

ʍʨʠʩʪʝʥʢʦ ʠ ʜʨ., 2019). ʕʪʠ ʜʘʥʥʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʥʘʙʣʶʜʝʥʠʷʤʠ ʚ 

ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ï ʂʘʨʝʣʠʠ ʠ ʗʢʫʪʠʠ, ʛʜʝ ʪʘʢ ʞʝ ʦʪʤʝʯʘʶʪʩʷ ʪʝʥʜʝʥʮʠʠ 

ʨʘʩʧʦʣʦʞʝʥʠʷ E. nilssonii ʚ ʟʠʤʥʠʭ ʫʙʝʞʠʱʘʭ ʦʪʢʨʳʪʦ, ʥʝ ʦʙʨʘʟʫʷ 

ʩʢʦʧʣʝʥʠʡ (ɸʥʫʬʨʠʝʚ, 2008; ɹʝʣʢʠʥ, ʀʣʶʭʘ ʠ ʜʨ., 2019; ɹʝʣʢʠʥ, ʍʠʞʢʠʥ 

ʠ ʜʨ., 2019; ʍʠʞʢʠʥ ʠ ʜʨ., 2019; ɹʝʣʢʠʥ ʠ ʜʨ., 2020).  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʟʘ ʩʝʚʝʨʥʳʤ ʢʦʞʘʥʢʦʤ ʟʘʢʨʝʧʠʣʩʷ ʩʪʘʪʫʩ 

çʭʦʣʦʜʦʣʶʙʠʚʦʛʦ ʚʠʜʘè ʚʚʠʜʫ ʩʤʝʱʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʧʨʝʜʝʣʦʚ ʝʛʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚ ʩʪʦʨʦʥʫ ʙʦʣʝʝ ʥʠʟʢʠʭ ʟʥʘʯʝʥʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʨʫʛʠʤʠ ʟʠʤʫʶʱʠʤʠ ʚʠʜʘʤʠ ʨʫʢʦʢʨʳʣʳʭ. ɼʣʷ E. nilssonii ʦʪʤʝʯʘʝʪʩʷ 

ʨʷʜ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʜʘʧʪʘʮʠʡ ʥʘ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʦʤ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʷʭ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʠʩʧʦʩʦʙʠʪʴʩʷ ʢ ʞʠʟʥʠ ʚ 

ʦʩʦʙʳʭ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʠʭ ʰʠʨʦʪ ʠ ʩʪʘʪʴ ʜʦʤʠʥʠʨʫʶʱʠʤ ʚʠʜʦʤ ʥʘ 

ɽʚʨʦʧʝʡʩʢʦʤ ʉʝʚʝʨʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʘʥʪʠʦʢʩʠʜʘʥʪʥʘʷ ʟʘʱʠʪʘ ʦʨʛʘʥʦʚ 

ʩʝʚʝʨʥʦʛʦ ʢʦʞʘʥʢʘ ʧʨʠ ʛʠʙʝʨʥʘʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʬʝʨʤʝʥʪʦʚ ʠ ʚʠʪʘʤʠʥʦʚ, ʘ ʚ ʣʝʡʢʦʮʠʪʘʨʥʦʡ ʬʦʨʤʫʣʝ 

ʦʪʤʝʯʝʥʦ ʩʘʤʦʝ ʙʦʣʴʰʦʝ ʩʨʝʜʠ ʨʫʢʦʢʨʳʣʳʭ, ʦʙʠʪʘʶʱʠʭ ʚ ʧʦʜʟʦʥʝ 

ʩʨʝʜʥʝʡ ʠ ʩʝʚʝʨʥʦʡ ʪʘʡʛʠ (ʈʝʩʧʫʙʣʠʢʘ ʂʘʨʝʣʠʷ), ʩʦʜʝʨʞʘʥʠʝ 

ʙʘʟʦʬʠʣʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʷʟʢʦʩʪʴ ʢʨʦʚʠ ʧʨʠ ʧʦʥʠʞʝʥʥʦʡ ʩʢʦʨʦʩʪʠ 

ʢʨʦʚʦʪʦʢʘ (ɹʝʣʢʠʥ ʠ ʜʨ., 2020). ʀʟʫʯʝʥʠʝ ʫʩʣʦʚʠʡ ʛʠʙʝʨʥʘʮʠʠ 

ʩʝʚʝʨʥʦʛʦ ʢʦʞʘʥʢʘ ʚ ʧʦʜʟʦʥʘʭ ʩʨʝʜʥʝʡ ʠ ʩʝʚʝʨʥʦʡ ʪʘʡʛʠ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʨʝʣʠʷ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʟʠʤʦʚʢʘ E. nilssonii ʚ ʧʦʜʟʝʤʥʳʭ ʫʙʝʞʠʱʘʭ 

ʧʨʦʭʦʜʠʪ ʚ ʜʠʘʧʘʟʦʥʝ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʦʪ 61,8 ʜʦ 96,5 %, ʠ ʧʨʝʜʝʣʘʭ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʦʪ ï8,4 ʜʦ +11,5 Áʉ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʣʘ ʟʚʝʨʴʢʘ 

ʩʧʦʩʦʙʥʘ ʩʥʠʟʠʪʴʩʷ ʜʦ 0Áʉ (ʍʠʞʢʠʥ ʠ ʜʨ., 2019; ɹʝʣʢʠʥ ʠ ʜʨ., 2020). 

ʄʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʦʪʤʝʯʝʥʥʳʭ ʤʝʩʪʘʭ ʟʠʤʦʚʦʢ ʩʝʚʝʨʥʦʛʦ 

ʢʦʞʘʥʢʘ ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʵʪʠʤʠ ʜʘʥʥʳʤʠ: ʚ ʧʝʨʠʦʜ 

ʠʩʩʣʝʜʦʚʘʥʠʡ 2013ï2023 ʛʛ. ʚ ʧʨʠʚʭʦʜʦʚʦʡ ʯʘʩʪʠ ʃʝʜʷʥʦʡ ʦʪʤʝʯʘʣʘʩʴ 

ʪʝʤʧʝʨʘʪʫʨʘ ʦʪ ï1,6
 
ʜʦ +7,4 Áʉ; ʚ ʢʦʣʦʥʥʦʤ ʟʘʣʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ 

ʪʝʤʧʝʨʘʪʫʨʘ ʦʪ +2,6 ʜʦ +7,5 Áʉ; ʚʣʘʞʥʦʩʪʴ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 59% ʜʦ 94%. 

ʇʨʠ ʵʪʦʤ, ʚʳʩʦʢʘʷ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴ E. nilssonii ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʠʤʥʠʭ 

ʤʝʩʪ ʦʙʠʪʘʥʠʷ, ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʯʠʩʣʝʥʥʦʩʪʠ ʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʦʙʠʣʠʷ ʚ ʧʝʨʠʦʜ ʛʠʙʝʨʥʘʮʠʠ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʫʶ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʢʦʤʬʦʨʪʥʦʩʪʴ 

ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʵʪʦʛʦ ʚʠʜʘ ʚ ʤʝʩʪʘʭ ʤʘʩʩʦʚʳʭ 

ʟʠʤʦʚʦʢ ʨʫʢʦʢʨʳʣʳʭ ʚ ʫʩʣʦʚʠʷʭ ʧʦʜʪʘʝʞʥʳʭ ʝʣʦʚʦ-ʰʠʨʦʢʦʣʠʩʪʥʳʭ 

ʣʝʩʦʚ (ʊʚʝʨʩʢʘʷ ʦʙʣʘʩʪʴ). 
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ɺ ʮʝʣʷʭ ʠʟʫʯʝʥʠʷ ʬʘʫʥʳ ʵʢʪʦʧʘʨʘʟʠʪʦʚ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ ʜʚʘ 

ʟʚʝʨʴʢʘ E. nilssonii. ʅʘ ʩʘʤʮʝ, ʦʪʣʦʚʣʝʥʥʦʤ ʫ ʚʭʦʜʘ ʚ ʰʪʦʣʴʥʶ ʇʦʜʤʝʪʢʠ 

08.08.21, ʧʘʨʘʟʠʪʦʚ ʥʝ ʦʙʥʘʨʫʞʝʥʦ. ʅʘ ʩʘʤʢʝ, ʥʘʡʜʝʥʥʦʡ 04.12.22 ʚ 

ʰʪʦʣʴʥʝ ʃʝʜʷʥʘʷ, ʩʦʙʨʘʥʳ: Macronyssus ellipticus ï 3 (3N1), 

Macronyssus corethroproctus ï 1 (1N1). 

ɿʘʢʣʶʯʝʥʠʝ. ʀʩʭʦʜʷ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ 

Eptesicus nilssonii, ʢ ʬʘʢʪʦʨʘʤ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʠʜ 

ʦʪʥʦʩʷʪʩʷ ʫʥʠʯʪʦʞʝʥʠʝ ʜʫʧʣʠʩʪʳʭ ʜʝʨʝʚʴʝʚ, ʙʝʩʧʦʢʦʡʩʪʚʦ ʚ ʤʝʩʪʘʭ 

ʤʘʩʩʦʚʳʭ ʟʠʤʦʚʦʢ, ʠʣʠ ʫʥʠʯʪʦʞʝʥʠʝ ʟʠʤʥʠʭ ʫʙʝʞʠʱ. ʇʦʩʢʦʣʴʢʫ 

ʦʙʠʪʘʶʱʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩʝʚʝʨʥʳʡ ʢʦʞʘʥʦʢ ï 

ʦʯʝʥʴ ʨʝʜʢʠʡ ʚ ʟʠʤʥʠʭ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ ʦʩʝʜʣʳʡ ʚʠʜ, ʩʯʠʪʘʝʤ 

ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʚʥʝʩʝʥʠʝ ʵʪʦʛʦ ʚʠʜʘ ʚ çʉʧʠʩʦʢ ʨʝʜʢʠʭ ʠ ʫʷʟʚʠʤʳʭ 

ʪʘʢʩʦʥʦʚ ʬʣʦʨʳ ʠ ʬʘʫʥʳ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʫʞʜʘʶʱʠʭʩʷ ʚ 
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ʩʦʩʪʦʷʥʠʝ ʠʟʫʯʝʥʥʦʩʪʠ ʨʫʢʦʢʨʳʣʳʭ ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ // ɺʝʩʪʥ. ʊʚɻʋ. 

ʉʝʨ. ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ.  ̄3. ʉ. 34-76. 

ɽʤʝʣʴʷʥʦʚʘ ɸ.ɸ., ʍʨʠʩʪʝʥʢʦ ɽ.ɸ. 2017ʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʥʚʝʥʪʘʨʠʟʘʮʠʠ ʬʘʫʥʳ 

ʨʫʢʦʢʨʳʣʳʭ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ // 

ɺʢʣʘʜ ʟʘʧʦʚʝʜʥʦʡ ʩʠʩʪʝʤʳ ʚ ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʫʩʪʦʡʯʠʚʦʝ 

ʨʘʟʚʠʪʠʝ: ʄʘʪʝʨʠʘʣʳ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯ. ʢʦʥʬ. (ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʫʯʘʩʪʠʝʤ), ʧʦʩʚʷʱʝʥʥʦʡ 85-ʣʝʪʠʶ ʦʨʛʘʥʠʟʘʮʠʠ ʎʝʥʪʨʘʣʴʥʦ-ʃʝʩʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʙʠʦʩʬʝʨʥʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʠ 100-ʣʝʪʠʶ 

ʟʘʧʦʚʝʜʥʦʡ ʩʠʩʪʝʤʳ ʈʦʩʩʠʠ. ʊʚʝʨʴ: ʊʚʝʨ. ʛʦʩ. ʫʥ-ʪ, ʉ. 138-144.  

ɽʤʝʣʴʷʥʦʚʘ ɸ.ɸ., ʍʨʠʩʪʝʥʢʦ ɽ.ɸ. 2017ʙ. ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʫʢʦʢʨʳʣʳʭ ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʥʪʨʦʧʠʠ // ʄʘʪʝʨʠʘʣʳ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, ʧʦʩʚʷʱʝʥʥʦʡ 90-ʣʝʪʠʶ 

ɿʘʩʣʫʞʝʥʥʦʛʦ ʵʢʦʣʦʛʘ ʈʦʩʩʠʠ ʅʘʨʮʠʩʩʘ ʀʩʘʝʚʠʯʘ ʃʠʪʚʠʥʦʚʘ çʀʪʦʛʠ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʪʝʨʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɸʟʠʘʪʩʢʦʡ ʈʦʩʩʠʠ ʠ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡè (11 ï 13 ʦʢʪʷʙʨʷ 2017 ʛ.) / ʀʨʢʫʪʩʢ. ʅʘʫʯʥʦ-
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ʄʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯ. ʢʦʥʬ. çɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ: ʧʦʜʭʦʜʳ ʢ 

ʠʟʫʯʝʥʠʶ ʠ ʩʦʭʨʘʥʝʥʠʶè, ʧʦʩʚʷʱʝʥʥʦʡ 100-ʣʝʪʠʶ ʢʘʬʝʜʨʳ ʙʦʪʘʥʠʢʠ 

ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʊʚʝʨʴ: ʊʚɻʋ. ʉ. 85-89.  
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ʝʚʨʦʧʝʡʩʢʠʭ ʶʞʥʦʪʘʝʞʥʳʭ ʣʝʩʦʚ ʚ ʟʠʤʥʠʭ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ: ʩʦʩʪʘʚ, 

ʦʩʦʙʝʥʥʦʩʪʠ ʙʠʦʣʦʛʠʠ / ɽ. ɸ. ɹʦʨʦʚʠʯʸʚ, ʆ. ʀ. ɺʘʥʜʳʰ (ʨʝʜ.) // 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʩʝʚʝʨʥʳʭ ʨʝʛʠʦʥʦʚ ʠ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ: ʊʝʟʠʩʳ 

ʜʦʢʣʘʜʦʚ VII  ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʫʯʘʩʪʠʝʤ, ʧʦʩʚʷʱʝʥʥʦʡ 30-ʣʝʪʠʶ ʀʥʩʪʠʪʫʪʘ ʧʨʦʙʣʝʤ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʵʢʦʣʦʛʠʠ ʉʝʚʝʨʘ ʌʀʎ ʂʅʎ ʈɸʅ ʠ 75-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʜʦʢʪʦʨʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʘ ɺ. ɺ. ʅʠʢʦʥʦʚʘ (ɸʧʘʪʠʪʳ, 16-22 ʠʶʥʷ 

2019 ʛ.). ɸʧʘʪʠʪʳ: ʀʟʜ-ʚʦ ʌʀʎ ʂʅʎ ʈɸʅ. ʉ. 217-219.  

ɽʤʝʣʴʷʥʦʚʘ ɸ.ɸ., ʍʨʠʩʪʝʥʢʦ ɽ.ɸ., ɺʦʣʢʦʚʘ ɸ.ʉ., ʂʫʣʘʛʠʥ ɸ.ʄ. 2020ʘ. ɹʠʦʣʦʛʠʷ 

ʠ ʵʢʦʣʦʛʠʷ ʫʷʟʚʠʤʳʭ ʚʠʜʦʚ ʨʫʢʦʢʨʳʣʳʭ (Chiroptera, Vespertilionidae), 

ʦʙʠʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ / ʨʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ. 
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ɺʝʨʭʥʝʚʦʣʞʴʷ: ʄʘʪʝʨʠʘʣʳ ʨʝʛʠʦʥʘʣʴʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ. ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ. ʊʚʝʨʴ: ʊʚɻʋ. ʉ. 

36-46. 

ɽʤʝʣʴʷʥʦʚʘ ɸ.ɸ. 2020ʙ. ʄʦʨʬʦʣʦʛʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʯʠʩʣʝʥʥʦʩʪʴ, 

ʙʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ ʫʷʟʚʠʤʳʭ ʚʠʜʦʚ ʨʫʢʦʢʨʳʣʳʭ (Chiroptera, 

Vespertilionidae), ʦʙʠʪʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ / ɸ.ɸ. 

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

ʊʚɻʋ. ʉʝʨ. ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ.  ̄4(60). ʉ. 16-34. 
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ʨʫʢʦʢʨʳʣʳʭ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʟʠʤʥʠʭ ʤʝʩʪʘʭ ʦʙʠʪʘʥʠʷ ʥʘ ʧʨʠʤʝʨʝ 

ʧʦʜʟʝʤʝʣʠʡ ʉʪʘʨʠʮʢʦʛʦ ʨʘʡʦʥʘ // ɺʝʩʪʥ. ʊʚɻʋ. ʉʝʨ. ɹʠʦʣʦʛʠʷ ʠ 
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ʜʠʥʘʤʠʢʠ ʥʘʩʝʣʝʥʠʷ ʨʫʢʦʢʨʳʣʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʆʇʊ çʇʝʱʝʨʘ 

ʏʫʢʘʚʠʥʦè ʚ ʧʝʨʠʦʜ ʛʠʙʝʨʥʘʮʠʠ // ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʥʘ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʈʦʩʩʠʠ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʩʪʨʘʥ: ʩʙʦʨʥʠʢ ʢʦʥʬʝʨʝʥʮʠʠ 
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Here we provide information on the distribution, abundance, biology and 

ecology of the Northern leatherback Eptesicus nilssonii, inhabiting the Tver 

region. Informaton is based on the research conducted in 2010-2023.  

E. nilssonii is common in Tver region in summer habitats, but very rare in 

winter grounds. We propose to include the Northern leatherback in the 

ñmonitoringò list of the regional Red Data Book. 

Keywords: bats, bats, Eptesicus nilssonii, northern bat, Tver region, Red 

Book. 
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ʀɿʄɽʅɽʅʀɽ ʄʀʂʈʆʄɽʊʈʀʏɽʉʂʀʍ ʇʈʀɿʅɸʂʆɺ 

ʋʉʊʔʀʏʅʆɻʆ ɸʇʇɸʈɸʊɸ ɺʀɼʆɺ ʈʆɼɸ ɸʂʊʀʅʀɼʀʗ 

(ACTINIDIA  ARGUTA, A. KOLOMIKTA , A. POLYGAMA) ʇʈʀ 

ʂʋʃʔʊʀɺʀʈʆɺɸʅʀʀ IN VITRO ʀ ɸɼɸʇʊɸʎʀʀ EX VITRO
 *
 

 

ʀ.ʃ. ʂʨʘʭʤʘʣʝʚʘ, ʆ.ʀ. ʄʦʣʢʘʥʦʚʘ, ʖ.ʂ. ɺʠʥʦʛʨʘʜʦʚʘ 
ɻʣʘʚʥʳʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʠʤ. ʅ.ɺ. ʎʠʮʠʥʘ ʈɸʅ, ʄʦʩʢʚʘ 

 
ʀʩʩʣʝʜʦʚʘʣʠ ʩʪʨʦʝʥʠʝ ʫʩʪʴʠʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʫ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʬʦʨʤ ʠ 

ʩʦʨʪʦʚ ʪʨʝʭ ʚʠʜʦʚ ʨʦʜʘ Actinidia ʩʝʣʝʢʮʠʠ ʌʅʎ ʉʘʜʦʚʦʜʩʪʚʘ: A. arguta 

(14 ʦʙʨʘʟʮʦʚ), A. kolomikta (14 ʦʙʨʘʟʮʦʚ) ʠ A. polygama (13 ʦʙʨʘʟʮʦʚ). 

ʉʨʘʚʥʠʚʘʣʠ ʣʠʩʪʴʷ, ʩʦʙʨʘʥʥʳʝ ʩ ʠʥʪʘʢʪʥʳʭ ʨʘʩʪʝʥʠʡ ï ʠʩʪʦʯʥʠʢʦʚ 

ʧʝʨʚʠʯʥʳʭ ʵʢʩʧʣʘʥʪʦʚ, ʩ ʤʠʢʨʦʧʦʙʝʛʦʚ ʠʟ ʢʦʣʣʝʢʮʠʠ in vitro ʠ ʩ 

ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʨʝʛʝʥʝʨʘʥʪʦʚ ex vitro. ʅʘ ʣʘʢʦʚʳʭ ʨʝʧʣʠʢʘʭ ʣʠʩʪʴʝʚ, 

ʧʦʣʫʯʝʥʥʳʭ ʧʦ ʤʝʪʦʜʫ ʇʦʣʘʯʯʠ, ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʘ 

Keyence VHX-1000E ʠʟʤʝʨʷʣʠ ʩʣʝʜʫʶʱʠʝ ʤʠʢʨʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ: 

ʜʣʠʥʫ ʧʦʣʷʨʥʦʡ ʦʩʠ, ʵʢʚʘʪʦʨʠʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʠ ʯʠʩʣʦ ʫʩʪʴʠʮ ʚ ʧʦʣʝ 

ʟʨʝʥʠʷ ʤʠʢʨʦʩʢʦʧʘ. ʃʠʩʪʴʷ ʫ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʛʠʧʦʩʪʦʤʘʪʠʯʝʩʢʠʝ, 

ʫʩʪʴʠʯʥʳʡ ʘʧʧʘʨʘʪ ʘʥʦʤʦʮʠʪʥʳʡ. A.kolomikta ʠʤʝʝʪ ʠʥʜʝʢʩ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʪʨʘʥʩʧʠʨʘʮʠʠ ʚ ʧʦʣʪʦʨʘ ʨʘʟʘ ʙʦʣʝʝ ʥʠʟʢʠʡ, ʯʝʤ 

A.arguta ʠ A.polygama. ɹʦʣʝʝ ʚʳʩʦʢʠʡ ʠʥʜʝʢʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ 

ʪʨʘʥʩʧʠʨʘʮʠʠ ʫ A.arguta ʠ A.polygama ʜʦʩʪʠʛʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʩʧʦʩʦʙʘʤʠ: A.arguta ʠʤʝʝʪ ʩʘʤʳʝ ʢʨʫʧʥʳʝ ʫʩʪʴʠʮʘ, ʥʦ ʥʘʠʤʝʥʴʰʝʝ ʠʭ 

ʯʠʩʣʦ, ʪʦʛʜʘ ʢʘʢ A.polygama ʠʤʝʝʪ ʩʘʤʳʝ ʤʝʣʢʠʝ ʫʩʪʴʠʮʘ ʧʨʠ 

ʟʥʘʯʠʪʝʣʴʥʦʤ ʠʭ ʯʠʩʣʝ. ɼʘʥʥʳʝ ʚʠʜʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʥʝ ʠʟʤʝʥʷʶʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ. ʋ ʚʩʝʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ 

Actinidia ʥʘʠʙʦʣʴʰʠʡ ʠʥʜʝʢʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʪʨʘʥʩʧʠʨʘʮʠʠ 

ʥʘʙʣʶʜʘʣʩʷ ʚ ʫʩʣʦʚʠʷʭ in vitro ʠ ʥʘʠʤʝʥʴʰʠʡ ï ʧʨʠ ʘʜʘʧʪʘʮʠʠ ʚ 

ʫʩʣʦʚʠʷʭ ex vitro. ʋ ʚʩʝʭ ʚʠʜʦʚ ʩʨʝʜʥʷʷ ʧʣʦʱʘʜʴ ʦʜʥʦʛʦ ʫʩʪʴʠʮʘ 

ʫʙʳʚʘʣʘ ʚ ʨʷʜʫ: ʤʠʢʨʦʧʦʙʝʛʠ in vitro (100%) Ÿ ʘʜʘʧʪʠʨʫʶʱʠʝʩʷ 

ʨʘʩʪʝʥʠʷ ex vitro (68-82%) Ÿ ʚʟʨʦʩʣʳʝ ʠʥʪʘʢʪʥʳʝ ʨʘʩʪʝʥʠʷ (41-64%). ɺ 

ʵʪʦʤ ʞʝ ʨʷʜʫ ʬʦʨʤʘ ʫʩʪʴʠʮ ʤʝʥʷʝʪʩʷ ʦʪ ʦʢʨʫʛʣʦʡ ʜʦ ʵʣʣʠʧʪʠʯʝʩʢʦʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Actinidia, in vivo, in vitro, ex vitro, ʫʩʪʴʠʯʥʳʡ ʘʧʧʘʨʘʪ. 
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ɺʚʝʜʝʥʠʝ. Actinidia Lindl. ï ʢʨʫʧʥʳʡ ʨʦʜ ʩʝʤʝʡʩʪʚʘ 

Actinidiaceae Engl. & Gilg, ʚʢʣʶʯʘʶʱʠʡ ʦʢʦʣʦ 55 ʚʠʜʦʚ, ʙʦʣʴʰʠʥʩʪʚʦ 

ʢʦʪʦʨʳʭ ʧʨʦʠʟʨʘʩʪʘʝʪ ʚ ɺʦʩʪʦʯʥʦʡ ɸʟʠʠ (POWO; ʂʘʤʝʣʠʥ, 2022). 

ɹʦʣʝʝ ʜʝʩʷʪʠ ʚʠʜʦʚ ʨʦʜʘ Actinidia ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʮʝʥʥʳʤʠ ʧʣʦʜʘʤʠ, 

ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʚʝʱʝʩʪʚ ʩ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʇʣʦʜʳ ʘʢʪʠʥʠʜʠʠ ʷʚʣʷʶʪʩʷ 

ʠʩʪʦʯʥʠʢʘʤʠ ʚʠʪʘʤʠʥʦʚ (C, E, K ʠ ʬʦʣʠʝʚʘʷ ʢʠʩʣʦʪʘ), ʘʣʢʘʣʦʠʜʦʚ, 

ʬʣʘʚʦʥʦʠʜʦʚ, ʢʘʨʦʪʠʥʦʠʜʦʚ, ʥʝʢʨʘʭʤʘʣʴʥʳʭ ʧʦʣʠʩʘʭʘʨʠʜʦʚ, 

ʤʠʥʝʨʘʣʦʚ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ (Ma et al., 2021; Wang et al., 2022). 

ɺ ʈʦʩʩʠʠ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʘʠʙʦʣʝʝ ʟʠʤʦʩʪʦʡʢʠʝ ʚʠʜʳ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ: A. arguta (Siebold et Zucc.) 

Planch. ex Miq., A. kolomikta (Maxim) Maxim. ʠ A. polygama (Sieb. et 

Zucc.) Planch. ex Miq. ʇʦ ʩʪʨʦʝʥʠʶ ʧʣʦʜʦʚ ʠ ʣʠʩʪʴʝʚ ʜʘʥʥʳʝ ʚʠʜʳ 

ʦʪʥʦʩʷʪ ʢ ʩʝʢʮʠʠ Leiocarpae Dunn: ʧʣʦʜʳ ʧʷʪʥʠʩʪʳʝ, ʩʪʝʙʣʠ ʠ ʯʝʨʝʰʢʠ 

ʛʦʣʳʝ, ʣʠʩʪʦʚʳʝ ʧʣʘʩʪʠʥʢʠ ʙʝʟ ʦʧʫʰʝʥʠʷ (Chat et al., 2004; ʂʦʣʙʘʩʠʥʘ 

ʠ ʜʨ., 2007). ʇʣʦʜʳ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʚʠʜʦʚ ʩʦʟʨʝʚʘʶʪ ʚ ʨʘʟʥʦʝ ʚʨʝʤʷ (ʫ 

ɸ. kolomikta ʚ ʘʚʛʫʩʪʝ, ʫ ɸ. arguta ʠ A. polygama ʚ ʩʝʥʪʷʙʨʝ) ʠ 

ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ: ɸ. kolomikta ʩʦʜʝʨʞʠʪ ʨʝʢʦʨʜʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʠʪʘʤʠʥʘ ʉ (1000-2200 ʤʛ/100 ʛ ʩʳʨʦʡ ʤʘʩʩʳ ʧʣʦʜʦʚ) ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʥʠʟʢʦʡ ʢʠʩʣʦʪʥʦʩʪʴʶ (ʜʦ 3%), ʫ ɸ. arguta ʚ ʧʣʦʜʘʭ 

ʩʦʜʝʨʞʠʪʩʷ ʤʥʦʛʦ ʚʝʱʝʩʪʚ ʈ ï ʘʢʪʠʚʥʦʩʪʠ (ʜʦ 55 ʤʛ/ 100 ʛ), ʘ A. 

polygama ʦʪʣʠʯʘʝʪʩʷ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ɓ ï ʢʘʨʦʪʠʥʘ (ʧʨʦʚʠʪʘʤʠʥʘ 

ɸ, ʜʦ 4,47 ʤʛ/100 ʛ) ʠ ʢʘʨʦʪʠʥʦʠʜʦʚ (ʜʦ 6,4 ʤʛ/ 100 ʛ) (ʂʦʣʙʘʩʠʥʘ ʠ ʜʨ., 

2007). 

ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʘʢʪʠʥʠʜʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʢʘʢ 

ʧʣʦʜʦʚʦ-ʷʛʦʜʥʘʷ ʢʫʣʴʪʫʨʘ, ʥʦ ʠ ʢʘʢ ʜʝʢʦʨʘʪʠʚʥʦʝ ʨʘʩʪʝʥʠʝ, 

ʧʨʠʤʝʥʷʝʤʦʝ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʦʟʝʣʝʥʝʥʠʠ. ɺ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ʫ ʣʠʘʥ 

ʧʦʷʚʣʷʝʪʩʷ ʜʝʢʦʨʘʪʠʚʥʘʷ ʦʢʨʘʩʢʘ ʣʠʩʪʴʝʚ: ʫ ɸ. polygama ʚʝʨʭʥʷʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʣʠʩʪʴʝʚ ʧʦʩʪʝʧʝʥʥʦ ʧʨʠʦʙʨʝʪʘʝʪ ʩʝʨʝʙʨʠʩʪʦ-ʙʝʣʳʡ 

ʦʪʪʝʥʦʢ, ʫ ɸ. kolomikta ʦʙʝʩʮʚʝʯʠʚʘʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʫʯʘʩʪʢʠ ʣʠʩʪʘ, 

ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʩʪʘʥʦʚʷʪʩʷ ʙʣʝʜʥʦ-ʨʦʟʦʚʳʤʠ (ʂʦʣʙʘʩʠʥʘ ʠ ʜʨ., 

2007; ʊʫʪʙʝʨʠʜʟʝ, ɻʨʝʙʝʥʶʢʦʚ, 2008). 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʥʠʜʠʷ ʟʘʚʦʝʚʳʚʘʝʪ ʚʩʝ ʙʦʣʴʰʫʶ 

ʧʦʧʫʣʷʨʥʦʩʪʴ (Latocha et al., 2021; Wang et al., 2022). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʣʦʱʘʜʠ ʝʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʠ ʨʘʩʪʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʧʦʩʘʜʦʯʥʦʤ ʤʘʪʝʨʠʘʣʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʛʝʥʝʪʠʯʝʩʢʠ ʦʜʥʦʨʦʜʥʳʭ ʨʘʩʪʝʥʠʡ (ʄʫʨʘʪʦʚʘ, ʠ ʜʨ., 2011; 

ʄʦʣʢʘʥʦʚʘ ʠ ʜʨ., 2018). ɺ ʢʫʣʴʪʫʨʝ in vitro ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʵʢʩʧʣʘʥʪʦʚ ʩʦʟʜʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʫʩʣʦʚʠʷ (ʦʩʚʝʱʝʥʠʝ, ʪʝʤʧʝʨʘʪʫʨʘ, ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ ʠ ʦʩʦʙʳʝ 

ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ), ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʫʩʣʦʚʠʡ ʚ ʦʪʢʨʳʪʦʤ 
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ʛʨʫʥʪʝ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʜʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʫ ʨʘʩʪʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ 

ʠʟʤʝʥʝʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʢʨʠʪʠʯʝʩʢʠʤ ʵʪʘʧʦʤ ʚ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʮʠʢʣʝ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʜʘʧʪʘʮʠʷ ʨʝʛʝʥʝʨʘʥʪʦʚ ʢ ʫʩʣʦʚʠʷʤ ex vitro, 

ʥʘ ʢʦʪʦʨʦʤ ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʙʦʣʴʰʠʝ ʧʦʪʝʨʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ (Werner et al., 2018; Jagieğğo et al., 2021; Mitrofanova et al., 

2021; Raeva, Bogoslovskaya et al., 2023). 

ʋʩʧʝʰʥʦʩʪʴ ʘʜʘʧʪʘʮʠʠ ʨʘʩʪʝʥʠʡ ʢ ʨʘʟʣʠʯʥʳʤ ʩʪʨʝʩʩʦʚʳʤ 

ʬʘʢʪʦʨʘʤ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʪʨʦʝʥʠʷ ʫʩʪʴʠʯʥʦʛʦ ʘʧʧʘʨʘʪʘ, 

ʦʩʥʦʚʥʦʡ ʬʫʥʢʮʠʝʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʛʘʟʦʦʙʤʝʥ ʠ ʪʨʘʥʩʧʠʨʘʮʠʷ 

(ʂʫʟʥʝʮʦʚʘ ʠ ʜʨ., 2015; ʇʣʫʛʘʪʘʨʴ ʠ ʜʨ., 2020). ʋʩʪʴʠʯʥʳʡ ʘʧʧʘʨʘʪ 

ʜʦʩʪʘʪʦʯʥʦ ʧʣʘʩʪʠʯʝʥ ʠ ʠʟʤʝʥʷʝʪʩʷ ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ ʦʥʪʦʛʝʥʝʟʘ, ʪʘʢ ʠ 

ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʪʤʝʯʘʝʪʩʷ, 

ʯʪʦ ʫʩʪʴʠʮʘ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʨʘʟʤʝʨʘʤ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʦʜʥʦʛʦ ʪʘʢʩʦʥʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʫʩʪʴʠʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʤʦʛʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʧʨʠʟʥʘʢʦʚ ʚʠʜʦʚ (ʅʝʤʠʨʦʚʘ, ɻʘʚʨʠʣʦʚʘ, 2011; ʇʘʫʪʦʚ ʠ ʜʨ., 2015; 

Vinogradova et al., 2019; Mitrofanova et al., 2021; Bogoslovskaya et al., 

2023). 

ɸʥʘʪʦʤʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ ʣʠʩʪʴʝʚ ʘʢʪʠʥʠʜʠʠ 

ʦʪʨʘʞʝʥʦ ʚ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʪʘʪʴʷʭ (Olah et al., 1997; Skripchenko, 

Moroz, 2009; Liu et al., 2012; Motyleva et al., 2017; ɺʜʦʚʝʥʢʦ-ʄʘʨʪʳʥʦʚʘ 

ʠ ʜʨ., 2021; Motyleva et al., 2022; Iliescu, StŁnicŁ 2022), ʧʨʠʯʝʤ 

ʠʟʫʯʘʣʠʩʴ ʣʠʩʪʦʚʳʝ ʧʣʘʩʪʠʥʢʠ, ʩʦʙʨʘʥʥʳʝ ʫ ʨʘʩʪʝʥʠʡ ʠʟ ʦʪʢʨʳʪʦʛʦ 

ʛʨʫʥʪʘ. ʆʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʫʩʪʴʠʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʘʢʪʠʥʠʜʠʠ ʚ in 

vitro ʠ ex vitro ʠʩʩʣʝʜʦʚʘʥʳ ʪʦʣʴʢʦ ʫ A. deliciosa (A. Chev.) C.F. Liang et 

A.R. Ferguson (Moncale§n et al., 2007). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʩʪʨʦʝʥʠʝ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Actinidia 

ʠʟʫʯʝʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ in vitro ʠ ʧʨʠ ʘʜʘʧʪʘʮʠʠ ex 

vitro, ʯʪʦ ʜʝʣʘʝʪ ʘʢʪʫʘʣʴʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʎʝʣʴ 

ʜʘʥʥʦʡ ʨʘʙʦʪʳ ï ʦʧʨʝʜʝʣʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʩʪʴʠʯʥʦʛʦ ʘʧʧʘʨʘʪʘ 

ʥʘʠʙʦʣʝʝ ʟʠʤʦʩʪʦʡʢʠʭ ʚʠʜʦʚ ʨʦʜʘ Actinidia ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʭ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ in vitro ʠ 

ʘʜʘʧʪʘʮʠʠ ex vitro. 

ʄʝʪʦʜʠʢʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ ʌɻɹʋʅ ɻʣʘʚʥʦʛʦ ʙʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ʠʤ. 

ʅ.ɺ. ʎʠʮʠʥʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ɻɹʉ ʈɸʅ). ʆʙʲʝʢʪʘʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʬʦʨʤʳ ʠ ʩʦʨʪʘ A. arguta (14 

ʦʙʨʘʟʮʦʚ), A. kolomikta (14 ʦʙʨʘʟʮʦʚ) ʠ A. polygama (13 ʦʙʨʘʟʮʦʚ) 

ʩʝʣʝʢʮʠʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ ʩʝʣʝʢʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʮʝʥʪʨʘ ʩʘʜʦʚʦʜʩʪʚʘ ʠ ʧʠʪʦʤʥʠʢʦʚʦʜʩʪʚʘ (ʌʅʎ ʉʘʜʦʚʦʜʩʪʚʘ). 
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ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʨʘʟʮʳ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ, 

ʩʦʙʨʘʥʥʳʝ: 1) ʩ ʠʥʪʘʢʪʥʳʭ ʨʘʩʪʝʥʠʡ (ʠʩʪʦʯʥʠʢʦʚ ʧʝʨʚʠʯʥʳʭ 

ʵʢʩʧʣʘʥʪʦʚ) ʠʟ ʢʦʣʣʝʢʮʠʠ ʌʅʎ ʉʘʜʦʚʦʜʩʪʚʘ, 2) ʩ ʤʠʢʨʦʧʦʙʝʛʦʚ ʠʟ 
ʢʦʣʣʝʢʮʠʠ in vitro ʠ 3) ʩ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʨʝʛʝʥʝʨʘʥʪʦʚ ʥʘ ʬʠʪʦʪʨʦʥʝ ʚ 

ɻɹʉ ʈɸʅ. ɺ ʌʅʎ ʉʘʜʦʚʦʜʩʪʚʘ ʣʠʩʪʴʷ ʦʪʙʠʨʘʣʠ ʠʟ ʩʨʝʜʥʝʡ ʯʘʩʪʠ 

ʦʜʥʦʣʝʪʥʠʭ ʧʦʙʝʛʦʚ ʚ ʩʝʨʝʜʠʥʝ ʣʝʪʘ, ʚ ɻɹʉ ʈɸʅ ï ʯʝʨʝʟ 2 ʤʝʩʷʮʘ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ in vitro ʠ ʯʝʨʝʟ 2 ʤʝʩʷʮʘ ʧʦʩʣʝ ʚʳʩʘʜʢʠ ʨʝʛʝʥʝʨʘʥʪʦʚ 

ʥʘ ʘʜʘʧʪʘʮʠʶ ʚ ex vitro. 

ʉʪʨʦʝʥʠʝ ʫʩʪʴʠʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ ʠʟʫʯʘʣʠ 

ʤʝʪʦʜʦʤ ʦʪʧʝʯʘʪʢʦʚ ʫʩʪʴʠʮ ʧʦ ʇʦʣʘʯʯʠ (ɺʦʨʦʙʴʝʚ ʠ ʜʨ., 2013). 

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʩʪʴʠʯʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠʟʤʝʨʷʣʠ ʩ 

ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʘ Keyence VHX-1000E (Keyence 

Corporation, USA) ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 1500Ĭ. ʅʘ ʚʨʝʤʝʥʥʳʭ ʧʨʝʧʘʨʘʪʘʭ ʩ 

ʘʙʘʢʩʠʘʣʴʥʦʡ ʩʪʦʨʦʥʳ ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ ʫʯʠʪʳʚʘʣʠ ʯʠʩʣʦ 

ʵʧʠʜʝʨʤʘʣʴʥʳʭ ʢʣʝʪʦʢ ʚ ʰʪ./ʤʤ
2
, ʯʠʩʣʦ ʫʩʪʴʠʮ ʠ ʠʟʤʝʨʷʣʠ ʜʣʠʥʫ 

ʧʦʣʷʨʥʦʡ ʦʩʠ ʠ ʵʢʚʘʪʦʨʠʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʫʩʪʴʠʮ. ʆʙʲʝʤ ʚʳʙʦʨʢʠ ʜʣʷ 

ʠʟʤʝʨʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʘʚʠʣ 50-100 ʰʪ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ 

ʜʘʥʥʳʭ ʨʘʩʩʯʠʪʳʚʘʣʠ ʩʨʝʜʥʶʶ ʧʣʦʱʘʜʴ ʫʩʪʴʠʮ (S) ʧʦ ʬʦʨʤʫʣʝ 

ʧʣʦʱʘʜʠ ʵʣʣʠʧʩʘ (3
 ́

, ʛʜʝ L ï ʜʣʠʥʘ ʧʦʣʷʨʥʦʡ ʦʩʠ, D ï 
ʵʢʚʘʪʦʨʠʘʣʴʥʳʡ ʜʠʘʤʝʪʨ) ʠ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʴ ʪʨʘʥʩʧʠʨʘʮʠʠ 

()
Ɇ 

В
ρππϷ, ʛʜʝ n ï ʯʠʩʣʦ ʫʩʪʴʠʮ ʚ ʧʦʣʝ ʟʨʝʥʠʷ, S ï ʧʣʦʱʘʜʴ 

ʦʜʥʦʛʦ ʫʩʪʴʠʮʘ, Sf ï ʧʣʦʱʘʜʴ ʦʜʥʦʛʦ ʧʦʣʷ ʟʨʝʥʠʷ (39466,79 ʤʢʤ
2
)). 

ʉʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ PAST 4.0, SPSS Statistics 23 ʠ 

Microsoft Office Excel 2016. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ 

ʚʘʨʠʘʥʪʘʤʠ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʜʠʩʧʝʨʩʠʦʥʥʦʤʫ ʘʥʘʣʠʟʫ (ANOVA) ʠ 

ʤʥʦʞʝʩʪʚʝʥʥʦʤʫ ʨʘʥʛʦʚʦʤʫ ʢʨʠʪʝʨʠʶ ɼʫʥʢʘʥʘ ʧʨʠ P Ò 0,05. ɺ 

ʪʘʙʣʠʮʘʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠ ʠʭ ʩʪʘʥʜʘʨʪʥʳʝ ʦʰʠʙʢʠ 

(Ñ). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʄʦʨʬʦ-ʘʥʘʪʦʤʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʥʳʭ ʚʠʜʦʚ ʘʢʪʠʥʠʜʠʠ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ 

ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʫʩʪʴʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʘ ʪʘʢʞʝ ʫʩʪʘʥʦʚʠʪʴ ʝʛʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʧʨʠ 

ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ (ʦʪʢʨʳʪʳʡ ʛʨʫʥʪ, in vitro ʠ ex vitro). 
ɺʟʨʦʩʣʳʝ ʠʥʪʘʢʪʥʳʝ ʨʘʩʪʝʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ A. 

arguta, A. kolomikta ʠ A. polygama ʭʘʨʘʢʪʝʨʝʥ ʛʠʧʦʩʪʦʤʘʪʠʯʝʩʢʠʡ ʪʠʧ 

ʣʠʩʪʴʝʚ, ʪ.ʝ. ʫʩʪʴʠʮʘ ʨʘʩʧʦʣʦʞʝʥʳ ʪʦʣʴʢʦ ʥʘ ʘʙʘʢʩʠʘʣʴʥʦʡ ʩʪʦʨʦʥʝ 

ʣʠʩʪʘ. ʋʩʪʴʠʮʘ ʫ ʚʩʝʭ ʦʙʨʘʟʮʦʚ ʘʥʦʤʦʮʠʪʥʳʝ, ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʫʨʦʚʥʝ 

ʵʧʠʜʝʨʤʝʨʤʘʣʴʥʳʭ ʢʣʝʪʦʢ ʠʣʠ ʥʝʤʥʦʛʦ ʧʦʛʨʫʞʝʥʳ ʚ ʥʠʭ. ʋʩʪʴʠʮʘ 

ʨʘʩʧʨʝʜʝʣʝʥʳ ʥʝʨʘʚʥʦʤʝʨʥʦ ʠ ʥʝʦʜʠʥʘʢʦʚʳʝ ʧʦ ʚʝʣʠʯʠʥʝ. ʅʠʞʥʷʷ ʠ 

ʚʝʨʭʥʷʷ ʵʧʠʜʝʨʤʳ ʩʦʩʪʦʷʪ ʠʟ ʫʜʣʠʥʝʥʥʳʭ ʢʣʝʪʦʢ ʥʝʧʨʘʚʠʣʴʥʦʡ 
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ʬʦʨʤʳ. ʅʘʠʙʦʣʝʝ ʠʟʚʠʣʠʩʪʫʶ ʘʥʪʠʢʣʠʥʘʣʴʥʫʶ ʩʪʝʥʢʫ ʢʣʝʪʦʢ 

ʥʘʙʣʶʜʘʣʠ ʥʘ ʥʠʞʥʝʡ ʵʧʠʜʝʨʤʝ (ʨʠʩ. 1). 

 
ʈʠʩ. 1. ʉʣʝʧʢʠ ʘʙʘʢʩʠʘʣʴʥʦʡ (ʩʣʝʚʘ) ʠ ʘʜʘʢʩʠʘʣʴʥʦʡ (ʩʧʨʘʚʘ) ʩʪʦʨʦʥ 

ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ A. arguta ʩʦʨʪa ɿʦʣʦʪʘʷ ʂʦʩʘ (ɸ, ɹ), A. kolomikta ʩʦʨʪa 

ʏʝʤʧʠʦʥ (ɺ, ɻ) ʠ A. polygama ʦʪʙʦʨʥʦʡ ʞʝʥʩʢʦʡ ʬʦʨʤʳ  ̄172-4 (ɼ, ɽ) 
 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʯʠʩʣʦ ʫʩʪʴʠʮ ʥʘ ʝʜʠʥʠʮʫ ʧʣʦʱʘʜʠ (1 ʤʤ
2
), ʠʭ 

ʨʘʟʤʝʨʳ ʠ ʬʦʨʤʘ ʟʘʚʠʩʝʣʠ ʦʪ ʚʠʜʦʚʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʦʙʨʘʟʮʘ (ʪʘʙʣ. 

1). 
ʊʘʙʣʠʮʘ 1 

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʩʪʴʠʮ ʠʥʪʘʢʪʥʳʭ ʨʘʩʪʝʥʠʡ  

A. arguta, A. kolomikta ʠ A. polygama 

ɺʠʜ 
ʏʠʩʣʦ ʫʩʪʴʠʮ, 

ʰʪ./ʤʤ2 

ʇʦʣʷʨʥʘʷ ʦʩʴ 

(L), ʤʢʤ 

ʕʢʚʘʪʦʨʠʘʣʴʥʳʡ 
ʜʠʘʤʝʪʨ (D), 

ʤʢʤ 

ʉʨʝʜʥʷʷ 

ʧʣʦʱʘʜʴ 

ʦʜʥʦʛʦ 
ʫʩʪʴʠʮʘ, ʤʢʤ2 

ʌʦʨʤʘ ʫʩʪʴʠʮ 

(L/D) 

A. arguta 187,9Ñ10,6 b* 28,0Ñ0,9 a 17,6Ñ0,3 a 391,9Ñ18,2 a 1,6Ñ0,0 a 

A. kolomikta 201,0Ñ18,9 ab 20,9Ñ0,6 b 14,4Ñ0,3 c 241,5Ñ10,9 c 1,5Ñ0,0 b 

A. polygama 241,6Ñ15,9 a 22,2Ñ0,4 b 16,5Ñ0,2 b 290,4Ñ7,3 b 1,4Ñ0,0 c 

ʇʨʠʤʝʯʘʥʠʝ. *ʈʘʟʥʳʝ ʙʫʢʚʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʚʠʜʘʤʠ ʘʢʪʠʥʠʜʠʠ ʧʦ ʢʨʠʪʝʨʠʶ 

ɼʫʥʢʘʥʘ (P Ò 0,05) 
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ʇʦ ʯʠʩʣʫ ʫʩʪʴʠʮ ʠʩʩʣʝʜʫʝʤʳʝ ʚʠʜʳ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʩʣʝʜʫʶʱʝʤ 

ʧʦʨʷʜʢʝ: A. polygama (241,6Ñ15,9 ʰʪ.), A. kolomikta (201,0Ñ18,9 ʰʪ.) ʠ 

A. arguta (187,9Ñ10,6 ʰʪ.), ʦʜʥʘʢʦ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʧʦ ʯʠʩʣʫ 

ʫʩʪʴʠʮ ʤʝʞʜʫ A. polygama ʠ A. kolomikta, ʘ ʪʘʢʞʝ ʤʝʞʜʫ A. kolomikta ʠ 

A. arguta ʥʝ ʚʳʷʚʣʝʥʳ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʫʩʪʴʠʮʘ ʥʘʙʣʶʜʘʣʠ ʫ A. 

arguta (ʧʣʦʱʘʜʴ 391,9Ñ18,2 ʤʢʤ
2
), ʥʘʠʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ ï ʫ A. 

kolomikta (241,5Ñ10,9 ʤʢʤ
2
). ʇʨʠ ʵʪʦʤ ʫ A. kolomikta ʫʩʪʴʠʮʘ 

ʦʪʣʠʯʘʣʠʩʴ ʥʘʠʤʝʥʴʰʠʤ ʨʘʟʤʝʨʦʤ ʵʢʚʘʪʦʨʠʘʣʴʥʦʛʦ ʜʠʘʤʝʪʨʘ (14,4Ñ0,3 

ʤʢʤ), ʘ ʧʦ ʧʦʣʷʨʥʦʡ ʦʩʠ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ A. 

polygama ʥʝ ʦʙʥʘʨʫʞʝʥʦ. 

ʌʦʨʤʘ ʫʩʪʴʠʮ ʚʘʨʴʠʨʫʝʪ ʦʪ ʦʢʨʫʛʣʦʡ (L/D = 1,0) ʜʦ 

ʵʣʣʠʧʪʠʯʝʩʢʦʡ (L/D = 2,3), ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʩʦʩʪʘʚʠʣ 6,2-19,2 % 

(ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ). ɺ ʦʩʥʦʚʥʦʤ ʜʣʷ A. arguta ʠ A. kolomikta 

ʭʘʨʘʢʪʝʨʥʳ ʫʩʪʴʠʮʘ ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʬʦʨʤʳ (1,6Ñ0,0 ʠ 1,5Ñ0,0), ʜʣʷ A. 

polygama ï ʙʦʣʝʝ ʦʢʨʫʛʣʦʡ (1,4Ñ0,0). 

ʅʘʠʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʪʨʘʥʩʧʠʨʘʮʠʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʫ A. kolomikta (4,7%), ʘ A. arguta ʠ A. polygama ʦʪʣʠʯʘʣʠʩʴ 

ʙʦʣʴʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ (7,2% ʠ 6,9%). 

ʋ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʳ ʨʘʟʣʠʯʠʷ ʚ ʨʘʟʤʝʨʝ ʠ ʬʦʨʤʝ 

ʢʣʝʪʦʢ ʚʝʨʭʥʝʡ ʵʧʠʜʝʨʤʳ. ʋ A. arguta ʢʣʝʪʢʠ ʙʦʣʝʝ ʢʨʫʧʥʦʛʦ ʨʘʟʤʝʨʘ 

(404,7Ñ36,8 ʰʪ./ʤʤ
2
). ʋ A. kolomikta ʯʘʱʝ ʦʪʤʝʯʘʣʠ ʙʦʣʝʝ ʠʟʚʠʣʠʩʪʫʶ 

ʘʥʪʠʢʣʠʥʘʣʴʥʫʶ ʩʪʝʥʢʫ ʢʣʝʪʦʢ, ʯʝʤ ʫ ʜʨʫʛʠʭ ʚʠʜʦʚ. ɼʣʷ A. polygama 

ʭʘʨʘʢʪʝʨʝʥ ʵʧʠʜʝʨʤʠʩ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʤʝʣʢʠʭ ʢʣʝʪʦʢ (1121,0Ñ137,5 

ʰʪ./ʤʤ
2
). 

ʄʠʢʨʦʧʦʙʝʛʠ in vitro. ʉʧʦʩʦʙʥʦʩʪʴ ʨʘʩʪʝʥʠʡ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ 

ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʭ ʘʥʘʪʦʤʠʯʝʩʢʠʤʠ, 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʢʘʥʠ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʠ 

ʫʩʪʴʠʯʥʳʡ ʘʧʧʘʨʘʪ ʜʦʩʪʘʪʦʯʥʦ ʧʣʘʩʪʠʯʥʳ ʠ ʠʟʤʝʥʷʶʪʩʷ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ʄʝʞʜʫ ʫʩʣʦʚʠʷʤʠ ʦʪʢʨʳʪʦʛʦ 

ʛʨʫʥʪʘ ʠ in vitro ʠʤʝʝʪʩʷ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʫʨʦʚʥʝ 

ʦʩʚʝʱʝʥʠʷ, ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ ʠ ʜʦʩʪʫʧʥʦʩʪʠ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʇʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ in vitro ʵʪʠ ʬʘʢʪʦʨʳ ʤʦʛʫʪ 

ʚʳʟʳʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʤʦʨʬʦʣʦʛʠʠ ʠ ʬʠʟʠʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ (Werner et al., 

2018; Jagieğğo et al., 2021; Mitrofanova et al., 2021; Raeva, Bogoslovskaya 

et al., 2023). 

ʅʘʤʠ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ in vitro ʫ A. arguta, A. kolomikta ʠ 

A. polygama ʩʦʭʨʘʥʷʣʩʷ ʭʘʨʘʢʪʝʨʥʳʡ ʠʥʪʘʢʪʥʳʤ ʨʘʩʪʝʥʠʷʤ 

ʛʠʧʦʩʪʦʤʘʪʠʯʝʩʢʠʡ ʪʠʧ ʣʠʩʪʴʝʚ ʩ ʘʥʦʤʦʮʠʪʥʳʤʠ ʫʩʪʴʠʮʘʤʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ in vitro ʫ A. kolomikta ʠ 

A.polygama ʧʣʦʪʥʦʩʪʴ ʫʩʪʴʠʮ ʥʝ ʠʟʤʝʥʷʝʪʩʷ, ʪʦʛʜʘ ʢʘʢ ʫ A. arguta ʦʥʘ 

ʥʠʞʝ ʚ 1,5 ʨʘʟʘ. ʆʜʥʘʢʦ ʫ ʚʩʝʭ ʚʠʜʦʚ ʫʩʪʴʠʮʘ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚ 

ʫʩʣʦʚʠʷʭ in vitro, ʦʪʣʠʯʘʣʠʩʴ ʙʦʣʴʰʠʤ ʨʘʟʤʝʨʦʤ ʠ ʙʦʣʝʝ ʦʢʨʫʛʣʦʡ 
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ʬʦʨʤʦʡ, ʯʝʤ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʚ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ. ʅʘʠʙʦʣʴʰʝʝ 

ʠʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʘ ʫʩʪʴʠʮ ʦʪʤʝʯʘʣʠ ʫ A. kolomikta (ʧʣʦʱʘʜʴ ʫʩʪʴʠʮ 

ʚʳʰʝ ʚ 2,5 ʨʘʟʘ), ʯʝʤ ʫ A. polygama ʠ A. arguta (ʚ 1,8 ʠ 1,6 ʨʘʟʘ) (ʪʘʙʣ. 

2, ʨʠʩ. 2). 
ʊʘʙʣʠʮʘ 2  

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʩʪʴʠʮ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ  

ʨʦʜʘ Actinidia ʚ ʢʫʣʴʪʫʨʝ in vitro 

ɺʠʜ 
ʏʠʩʣʦ ʫʩʪʴʠʮ, 

ʰʪ./ʤʤ2 
˽ͦ͡Ύͪͤ͊Ύ ͦ ͫΈ 

(L), ʤʢʤ 

ʕʢʚʘʪʦʨʠʘʣʴʥʳʡ 
ʜʠʘʤʝʪʨ (D), 

ʤʢʤ 

ʉʨʝʜʥʷʷ 

ʧʣʦʱʘʜʴ 

ʦʜʥʦʛʦ 
ʫʩʪʴʠʮʘ, ʤʢʤ2 

ʌʦʨʤʘ ʫʩʪʴʠʮ 

(L/D) 

A. arguta 125,9Ñ7,5 c* 34,2Ñ0,2 a 22,4Ñ0,1 c 609,3Ñ7,1 a 1,5Ñ0,0 a 

A. kolomikta 199,9Ñ13,9 b 31,9Ñ0,2 b 23,3Ñ0,1 b 593,7Ñ6,3 a 1,4Ñ0,0 b 

A. polygama 226,6Ñ3,8 a 27,7Ñ0,2 c 24,3Ñ0,2 a 534,8Ñ6,7 b 1,2Ñ0,0 c 

ʇʨʠʤʝʯʘʥʠʝ. *ʈʘʟʥʳʝ ʙʫʢʚʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʚʠʜʘʤʠ ʘʢʪʠʥʠʜʠʠ ʧʦ ʢʨʠʪʝʨʠʶ 

ɼʫʥʢʘʥʘ (P Ò 0,05) 

 

 
ʈʠʩ. 2. ʉʣʝʧʢʠ ʘʙʘʢʩʠʘʣʴʥʦʡ (ʩʣʝʚʘ) ʠ ʘʜʘʢʩʠʘʣʴʥʦʡ (ʩʧʨʘʚʘ) ʩʪʦʨʦʥ 

ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ A. arguta ʩʦʨʪʘ ʊʘʝʞʥʳʡ ɼʘʨ (ɸ, ɹ), A. kolomikta ʩʦʨʪʘ 

ʂʦʤʘʥʜʠʨ (ɺ, ɻ) ʠ A. polygama ʩʦʨʪʘ ʆʩʝʥʥʷʷ (ɼ, ɽ) ʚ ʢʫʣʴʪʫʨʝ in vitro 
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ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʚʣʘʞʥʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʦʢʘʟʘʣʠ ʚʣʠʷʥʠʝ ʥʘ ʩʪʝʧʝʥʴ ʦʪʢʨʳʪʠʷ ʫʩʪʴʠʯʥʦʡ ʱʝʣʠ, ʨʘʟʤʝʨ 

ʵʢʚʘʪʦʨʠʘʣʴʥʦʛʦ ʜʠʘʤʝʪʨʘ ʥʝʢʦʪʦʨʳʭ ʫʩʪʴʠʮ A. polygama ʙʳʣ ʙʦʣʴʰʝ 

ʠʭ ʧʦʣʷʨʥʦʡ ʦʩʠ. 

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʫ A. kolomikta ʠ A. polygama ʙʦʣʴʰʠʡ ʨʘʟʤʝʨ 

ʫʩʪʴʠʮ ʚ ʫʩʣʦʚʠʷʭ in vitro ʦʢʘʟʘʣ ʚʣʠʷʥʠʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʧʣʦʱʘʜʠ ʪʨʘʥʩʧʠʨʘʮʠʠ ʚ 2,4 ʠ 1,8 ʨʘʟʘ, ʯʪʦ ʩʦʩʪʘʚʠʣʦ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

11,5% ʠ 12,1%. ʋ A. arguta ʪʘʢʞʝ ʫʚʝʣʠʯʠʣʩʷ ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʫʩʪʴʠʮ, 

ʥʦ ʫʤʝʥʴʰʠʣʦʩʴ ʠʭ ʯʠʩʣʦ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʣʦʱʘʜʴ 

ʪʨʘʥʩʧʠʨʘʮʠʠ ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ ʫ A. arguta ʩʫʱʝʩʪʚʝʥʥʦ ʥʝ 

ʨʘʟʣʠʯʘʣʘʩʴ (7,2% ʚ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ, 7,9% ʚ in vitro). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʪʨʘʥʩʧʠʨʘʮʠʠ ʠʩʩʣʝʜʫʝʤʳʝ ʚʠʜʳ 

ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: A. arguta 7,9%, A. kolomikta 

11,5% ʠ A. polygama 12,1%. 

ɺ ʫʩʣʦʚʠʷʭ in vitro ʢʣʝʪʢʠ ʥʠʞʥʝʡ ʠ ʚʝʨʭʥʝʡ ʵʧʠʜʝʨʤʳ 

ʦʪʣʠʯʘʣʠʩʴ ʢʨʫʧʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʠ ʙʦʣʝʝ ʠʟʚʠʣʠʩʪʳʤʠ 

ʘʥʪʠʢʣʠʥʘʣʴʥʳʤʠ ʩʪʝʥʢʘʤʠ. ʂʘʢ ʠ ʚ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ, ʫ A. arguta 

ʢʣʝʪʢʠ ʚʝʨʭʥʝʡ ʵʧʠʜʝʨʤʳ ʙʳʣʠ ʙʦʣʝʝ ʢʨʫʧʥʦʛʦ ʨʘʟʤʝʨʘ (139,9Ñ6,9 

ʰʪ./ʤʤ
2
), ʘ ʫ A. polygama ʵʧʠʜʝʨʤʘ ʩʦʩʪʦʷʣʘ ʠʟ ʤʝʣʢʠʭ ʢʣʝʪʦʢ 

(545,9Ñ62,3 ʰʪ./ʤʤ
2
). 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʘʟʣʠʯʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ ʧʦ ʯʠʩʣʫ ʫʩʪʴʠʮ, ʠʭ 

ʨʘʟʤʝʨʫ ʠ ʬʦʨʤʝ ʩʦʭʨʘʥʷʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ in vitro. ʊʘʢ A. arguta 
ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʤʝʥʴʰʠʤ ʯʠʩʣʦʤ ʫʩʪʴʠʮ (125,9Ñ7,5 ʰʪ.), ʥʦ ʙʦʣʝʝ 

ʢʨʫʧʥʳʤ ʨʘʟʤʝʨʦʤ (ʧʣʦʱʘʜʴ 609,3Ñ7,1 ʤʢʤ
2
). A. polygama ʦʪʣʠʯʘʣʘʩʴ 

ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʫʩʪʴʠʮ (226,6Ñ3,8 ʰʪ.) ʩ ʤʝʥʴʰʝʡ ʧʣʦʱʘʜʴʶ 

(534,8Ñ6,7 ʤʢʤ
2
). ʋ A. kolomikta, ʢʘʢ ʠ ʚ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ, ʦʪʤʝʯʘʣʠ 

ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʯʠʩʣʘ ʫʩʪʴʠʮ (199,9Ñ13,9 ʰʪ.), ʘ ʧʣʦʱʘʜʴ ʫʩʪʴʠʮ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ ʠ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ɸ. arguta. ʋ A. 

polygama ʦʪʤʝʯʝʥʘ ʭʘʨʘʢʪʝʨʥʘʷ ʦʢʨʫʛʣʘʷ ʬʦʨʤʘ ʫʩʪʴʠʮ (L/D = 1,2), ʘ ʫ 

ɸ. arguta ʠ A. kolomikta ï ʦʚʘʣʴʥʘʷ (L/D = 1,5 ʠ 1,4, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʈʝʛʝʥʝʨʘʥʪʳ ex vitro. ʂʨʠʪʠʯʝʩʢʠʤ ʵʪʘʧʦʤ ʢʣʦʥʘʣʴʥʦʛʦ 

ʤʠʢʨʦʨʘʟʤʥʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʘʜʘʧʪʘʮʠʷ ʨʝʛʝʥʝʨʘʥʪʦʚ ʢ ʫʩʣʦʚʠʷʤ ex 

vitro. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʥʝʧʦʣʥʦʮʝʥʥʳʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʫʩʪʴʠʯʥʦʛʦ 

ʘʧʧʘʨʘʪʘ, ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠ ʩʣʘʙʳʤ ʨʘʟʚʠʪʠʝʤ ʢʫʪʠʢʫʣʳ ʚ ʫʩʣʦʚʠʷʭ 

in vitro. ʇʦ ʤʝʨʝ ʘʜʘʧʪʘʮʠʠ ʢ ʠʟʤʝʥʠʚʰʠʤʩʷ ʫʩʣʦʚʠʷʤ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʫ ʨʝʛʝʥʝʨʘʥʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ (Mitrofanova et al., 2021; Tsiupka et al., 

2022). 

ʀʩʩʣʝʜʫʝʤʳʝ ʚʠʜʳ ʘʢʪʠʥʠʜʠʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʨʘʟʥʳʤ 

ʯʠʩʣʦʤ ʠ ʨʘʟʤʝʨʦʤ ʫʩʪʴʠʮ, ʥʦ ʥʘ ʠʭ ʘʜʘʧʪʘʮʠʶ ʧʨʠ ʧʝʨʝʥʦʩʝ ʠʟ 

ʫʩʣʦʚʠʡ in vitro ʚ ex vitro ʵʪʦ ʥʝ ʧʦʚʣʠʷʣʦ ï ʧʨʠʞʠʚʘʝʤʦʩʪʴ 

ʨʝʛʝʥʝʨʘʥʪʦʚ ʩʦʩʪʘʚʠʣʘ ʙʦʣʝʝ 90%. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ex 

vitro ʣʠʩʪʴʷ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Actinidia ʛʠʧʦʩʪʦʤʘʪʠʯʝʩʢʠʝ ʩ 
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ʘʥʦʤʦʮʠʪʥʳʤʠ ʫʩʪʴʠʮʘʤʠ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʩʤʝʥʝ ʫʩʣʦʚʠʡ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʧʣʦʪʥʦʩʪʴ ʫʩʪʴʠʮ ʠ ʠʭ ʨʘʟʤʝʨ ʫʤʝʥʴʰʘʣʠʩʴ. 

ʅʘʠʙʦʣʴʰʝʝ ʩʥʠʞʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʫʩʪʴʠʮ ʥʘʙʣʶʜʘʣʠ ʫ A. kolomikta ʠ A. 

polygama (ʚ 1,6 ʠ 1,4 ʨʘʟʘ), ʪʦʛʜʘ ʢʘʢ ʫ A. arguta ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʨʘʟʣʠʯʠʡ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʨʘʟʤʝʨ ʫʩʪʴʠʮ ʠʟʤʝʥʠʣʩʷ ʟʘ 

ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʜʣʠʥʳ ʵʢʚʘʪʦʨʠʘʣʴʥʦʛʦ ʜʠʘʤʝʪʨʘ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʟʘʢʨʳʪʠʝʤ ʫʩʪʴʠʯʥʦʡ ʱʝʣʠ ʧʨʠ ʩʤʝʥʝ ʫʨʦʚʥʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʚʣʘʞʥʦʩʪʠ. ʋʩʪʴʠʮʘ ʩʪʘʥʦʚʠʣʠʩʴ ʵʣʣʠʧʪʠʯʝʩʢʦʡ ʬʦʨʤʳ (1,5-1,7) 

(ʪʘʙʣ.3, ʨʠʩ. 3). 
ʊʘʙʣʠʮʘ 3  

ʄʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʩʪʴʠʮ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Actinidia ʧʦʩʣʝ 

ʘʜʘʧʪʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ex vitro 

ɺʠʜ 
ʏʠʩʣʦ ʫʩʪʴʠʮ, 

ʰʪ./ʤʤ2 

˽ͦ͡Ύͪͤ͊Ύ ͦ ͫΈ 
(L), ʤʢʤ 

ʕʢʚʘʪʦʨʠʘʣʴʥʳʡ 
ʜʠʘʤʝʪʨ (D), 

ʤʢʤ 

ʉʨʝʜʥʷʷ 

ʧʣʦʱʘʜʴ 

ʦʜʥʦʛʦ 

ʫʩʪʴʠʮʘ, ʤʢʤ2 

ʌʦʨʤʘ ʫʩʪʴʠʮ 

(L/D) 

A. arguta 111,8Ñ24,8 c* 33,1Ñ0,4 a 19,2Ñ0,2 a 502,4Ñ9,1 a 1,7Ñ0,0 a 

A. kolomikta 126,1Ñ20,1 b 29,1Ñ0,3 b 17,4Ñ0,2 b 404,7Ñ8,5 b 1,7Ñ0,0 a 

A. polygama 159,0Ñ33,9 a 26,0Ñ0,2 ʩ 17,6Ñ0,1 b 361,8Ñ5,5 c 1,5Ñ0,0 b 

ʇʨʠʤʝʯʘʥʠʝ. *ʈʘʟʥʳʝ ʙʫʢʚʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʜʦʩʪʦʚʝʨʥʳʝ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʚʠʜʘʤʠ ʘʢʪʠʥʠʜʠʠ ʧʦ ʢʨʠʪʝʨʠʶ 

ɼʫʥʢʘʥʘ (P Ò 0,05) 

 

ʅʘʠʤʝʥʴʰʝʝ ʠʟʤʝʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʪʨʘʥʩʧʠʨʘʮʠʠ, 

ʧʨʠ ʘʜʘʧʪʘʮʠʠ ʢ ʫʩʣʦʚʠʷʤ ex vitro, ʦʪʤʝʯʘʣʠ ʫ A. arguta (ʚ 1,4 ʨʘʟʘ), ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʫ A. kolomikta ʠ A. polygama ʟʥʘʯʝʥʠʷ ʫʤʝʥʴʰʠʣʠʩʴ ʚ 2,1-

2,2 ʨʘʟʘ. ʇʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʝʥʥʳʭ ʨʘʟʣʠʯʠʡ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ 

ʪʨʘʥʩʧʠʨʘʮʠʠ ʫ ʜʘʥʥʳʭ ʚʠʜʦʚ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ: A. arguta 5,5%, A. 

kolomikta 5,3% ʠ A. polygama 5,9%. 

ʂʣʝʪʢʠ ʥʠʞʥʝʡ ʠ ʚʝʨʭʥʝʡ ʵʧʠʜʝʨʤʳ, ʢʘʢ ʠ ʚ ʫʩʣʦʚʠʷʭ in vitro, 

ʦʪʣʠʯʘʣʠʩʴ ʢʨʫʧʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʠ ʙʦʣʝʝ ʠʟʚʠʣʠʩʪʳʤʠ 

ʘʥʪʠʢʣʠʥʘʣʴʥʳʤʠ ʩʪʝʥʢʘʤʠ, ʯʝʤ ʚ ʦʪʢʨʳʪʦʤ ʛʨʫʥʪʝ. ʊʘʢʞʝ 

ʫʩʪʘʥʦʚʣʝʥʳ ʨʘʟʣʠʯʠʷ ʚ ʨʘʟʤʝʨʝ ʢʣʝʪʦʢ ʚʝʨʭʥʝʡ ʵʧʠʜʝʨʤʳ A. arguta ʠ 

A. polygama (253,4Ñ6,2 ʰʪ./ʤʤ
2
 ʠ 367,4Ñ24,7 ʰʪ./ʤʤ

2
). 

ɺ ex vitro ʫ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ ʩʦʭʨʘʥʷʣʠʩʴ ʭʘʨʘʢʪʝʨʥʳʝ 

ʨʘʟʣʠʯʠʷ ʚ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʫʩʪʴʠʮ. A. arguta 

ʦʪʣʠʯʘʣʘʩʴ ʥʘʠʤʝʥʴʰʠʤ ʯʠʩʣʦʤ ʫʩʪʴʠʮ (111,8Ñ24,8 ʰʪ.) ʥʘʠʙʦʣʴʰʝʛʦ 

ʨʘʟʤʝʨʘ (ʧʣʦʱʘʜʴ 502,4Ñ9,1 ʤʢʤ
2
). A. polygama ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ: ʥʘʠʙʦʣʴʰʠʤ 

ʯʠʩʣʦʤ ʫʩʪʴʠʮ (159,0Ñ33,9 ʰʪ.) ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ (361,8Ñ5,5 ʤʢʤ
2
). 

ʊʦʛʜʘ ʢʘʢ, A. kolomikta, ʧʦ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʫʩʪʴʠʮ, 

ʟʘʥʠʤʘʣʘ ʩʨʝʜʥʝʝ ʧʦʣʦʞʝʥʠʝ ʤʝʞʜʫ A. arguta ʠ A. polygama. ʋʩʪʴʠʮʘ 

A. arguta ʠ A. kolomikta ʙʳʣʠ ʙʦʣʝʝ ʚʳʪʷʥʫʪʦʡ ʬʦʨʤʳ (L/D=1,7), ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ A. polygama (L/D=1,5). 
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ʈʠʩ. 3. ʉʣʝʧʢʠ ʘʙʘʢʩʠʘʣʴʥʦʡ (ʩʣʝʚʘ) ʠ ʘʜʘʢʩʠʘʣʴʥʦʡ (ʩʧʨʘʚʘ) ʩʪʦʨʦʥ 

ʣʠʩʪʦʚʳʭ ʧʣʘʩʪʠʥʦʢ A. arguta ʩʦʨʪʘ ɿʦʣʦʪʘʷ ʂʦʩʘ (ɸ, ɹ), A. kolomikta ʩʦʨʪʘ 

ʅʘʜʝʞʜʘ (ɺ, ɻ) ʠ A. polygama ʩʦʨʪʘ ɼʦʙʨʳʡ ʄʦʣʦʜʝʮ (ɼ, ɽ) ʧʦʩʣʝ ʘʜʘʧʪʘʮʠʠ 

ʚ ʫʩʣʦʚʠʷʭ ex vitro 

 

ɿʘʢʣʶʯʝʥʠʝ. ʋ ʚʩʝʭ ʠʟʫʯʝʥʥʳʭ ʚʠʜʦʚ ʨʦʜʘ Actinidia ʣʠʩʪʴʷ 

ʛʠʧʦʩʪʦʤʘʪʠʯʝʩʢʠʝ, ʫʩʪʴʠʯʥʳʡ ʘʧʧʘʨʘʪ ʘʥʦʤʦʮʠʪʥʳʡ ï ʩ ʥʝʩʢʦʣʴʢʠʤʠ 

ʦʢʦʣʦʫʩʪʴʠʯʥʳʤʠ ʢʣʝʪʢʘʤʠ, ʥʝ ʦʪʣʠʯʘʶʱʠʤʠʩʷ ʬʦʨʤʦʡ ʦʪ ʦʩʥʦʚʥʳʭ 

ʢʣʝʪʦʢ ʵʧʠʜʝʨʤʳ. ʇʦ ʯʠʩʣʝʥʥʦʩʪʠ, ʬʦʨʤʝ ʠ ʨʘʟʤʝʨʘʤ ʫʩʪʴʠʮ ʚʠʜʳ 

ʨʘʟʣʠʯʘʶʪʩʷ: A. kolomikta ʠʤʝʝʪ ʠʥʜʝʢʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ 

ʪʨʘʥʩʧʠʨʘʮʠʠ ʚ ʧʦʣʪʦʨʘ ʨʘʟʘ ʙʦʣʝʝ ʥʠʟʢʠʡ, ʯʝʤ A.arguta ʠ A.polygama. 

ʉʪʨʘʪʝʛʠʷ ʜʦʩʪʠʞʝʥʠʷ A.arguta ʠ A.polygama ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʠʥʜʝʢʩʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʪʨʘʥʩʧʠʨʘʮʠʠ ʨʘʟʣʠʯʥʘ: A.arguta ʠʤʝʝʪ ʩʘʤʳʝ 

ʢʨʫʧʥʳʝ ʫʩʪʴʠʮʘ, ʥʦ ʥʘʠʤʝʥʴʰʝʝ ʠʭ ʯʠʩʣʦ, ʪʦʛʜʘ ʢʘʢ A.polygama ʠʤʝʝʪ 

ʩʘʤʳʝ ʤʝʣʢʠʝ ʫʩʪʴʠʮʘ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʠʭ ʯʠʩʣʝ. ʇʨʠ ʩʤʝʥʝ ʫʩʣʦʚʠʡ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʜʘʥʥʳʝ ʚʠʜʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʦʭʨʘʥʷʣʠʩʴ ʠ ʫ 

ʵʢʩʧʣʘʥʪʦʚ ʢʘʢ in vitro, ʪʘʢ ʠ ex vitro.  

ʋ ʚʩʝʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Actinidia ʥʘʠʙʦʣʴʰʠʡ ʠʥʜʝʢʩ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ ʪʨʘʥʩʧʠʨʘʮʠʠ ʥʘʙʣʶʜʘʣʩʷ ʚ ʫʩʣʦʚʠʷʭ in vitro 
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ʠ ʥʘʠʤʝʥʴʰʠʡ ï ʧʨʠ ʘʜʘʧʪʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ex vitro. ʋ ʚʩʝʭ ʚʠʜʦʚ 

ʩʨʝʜʥʷʷ ʧʣʦʱʘʜʴ ʦʜʥʦʛʦ ʫʩʪʴʠʮʘ ʫʙʳʚʘʣʘ ʚ ʨʷʜʫ: ʵʢʩʧʣʘʥʪʳ in vitro 

(100%) Ÿ ʘʜʘʧʪʠʨʫʶʱʠʝʩʷ ʨʘʩʪʝʥʠʷ ex vitro (68-82%) Ÿ ʚʟʨʦʩʣʳʝ 

ʠʥʪʘʢʪʥʳʝ ʨʘʩʪʝʥʠʷ (41-64%). ɺ ʵʪʦʤ ʞʝ ʨʷʜʫ ʬʦʨʤʘ ʫʩʪʴʠʮ ʤʝʥʷʝʪʩʷ 

ʦʪ ʦʢʨʫʛʣʦʡ ʜʦ ʵʣʣʠʧʪʠʯʝʩʢʦʡ. 
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VARIABILITY  IN MICROMETRIC  FEATURES OF THE 

STOMATAL  APPARATUS OF ACTINIDIA  SPECIES (ACTINIDIA  

ARGUTA, A. KOLOMIKTA , A. POLYGAMA) DURING IN VITRO 

CULTIVATION  AND EX VITRO ADAPTATION  

 

I.L.  Krakhmaleva, O.I. Molkanova, Yu.K.  Vinogradova 
Tsitsin Main Botanical Garden RAS, Moscow  

 
The structure of the stomatal apparatus of promising forms and varieties of 

three Actinidia species from the selection of the Federal Research Center for 

Horticulture: A. arguta (14 specimens), A. kolomikta (14 specimens) and A. 

polygama (13 specimens) was studied. Leaves collected: 1) from intact 

plants - sources of primary explants, 2) from microshoots in vitro and 3) 

from adapted regenerants ex vitro were compared. The following 

micrometric features were measured on leaf lacquer replicates using a 

Keyence VHX-1000E digital microscope: polar axis length, equatorial 

diameter, and number of stomata in the field of view of the microscope. 

Leaves of all specimens are hypostomatic and the stomatal apparatus is 

anomocytic. A. kolomikta has a transpiration relative area index in 1.5 times 

lower than A. arguta and A. polygama. The higher relative transpiration area 

index in A.arguta and A.polygama is achieved in different ways: A.arguta 
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has the largest stomata but the smallest number of stomata, whereas 

A.polygama has the smallest stomata with a significant its number. These 

species peculiarities do not change depending on cultivation conditions. In 

all Actinidia species, the largest index of relative transpiration area was 

observed under in vitro conditions and the smallest - under ex vitro 

conditions. In all species, the average area of stoma decreased in the 

follower: microshoots in vitro (100%) Ÿ adapted plants ex vitro (68-82%) 

Ÿ adult intact plants (41-64%). In the same row, the shape of stomata 

changed from rounded to elliptical. 

Keywords: Actinidia, in vivo, in vitro, ex vitro, stoma. 

 

 

ʆʙ ʘʚʪʦʨʘʭ: 

ʂʈɸʍʄɸʃɽɺɸ ʀʨʠʥʘ ʃʝʦʥʠʜʦʚʥʘ ï ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ 

ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ, ʌɻɹʋʅ ɻʣʘʚʥʳʡ 

ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʠʤ. ʅ.ɺ. ʎʠʮʠʥʘ ʈɸʅ, 127276, ʄʦʩʢʚʘ, ʫʣ. 

ɹʦʪʘʥʠʯʝʩʢʘʷ, ʜ. 4; e-mail: seglory@bk.ru. 

ʄʆʃʂɸʅʆɺɸ ʆʣʴʛʘ ʀʚʘʥʦʚʥʘ ï ʢʘʥʜʠʜʘʪ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ, ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʟʘʚʝʜʫʶʱʠʡ 

ʣʘʙʦʨʘʪʦʨʠʝʡ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʨʘʩʪʝʥʠʡ, ʌɻɹʋʅ ɻʣʘʚʥʳʡ ʙʦʪʘʥʠʯʝʩʢʠʡ 

ʩʘʜ ʠʤ. ʅ.ɺ. ʎʠʮʠʥʘ ʈɸʅ, 127276, ʄʦʩʢʚʘ, ʫʣ. ɹʦʪʘʥʠʯʝʩʢʘʷ, ʜ. 4; e-

mail: molkanova@mail.ru. 

ɺʀʅʆɻʈɸɼʆɺɸ ʖʣʠʷ ʂʦʥʩʪʘʥʪʠʥʦʚʥʘ ï ʜʦʢʪʦʨ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʌɻɹʋʅ ɻʣʘʚʥʳʡ 

ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʠʤ. ʅ.ɺ. ʎʠʮʠʥʘ ʈɸʅ, 127276, ʄʦʩʢʚʘ, ʫʣ. 

ɹʦʪʘʥʠʯʝʩʢʘʷ, ʜ. 4; e-mail: gbsad@mail.ru. 

 

 

 

ʂʨʘʭʤʘʣʝʚʘ ʀ.ʃ. ʀʟʤʝʥʝʥʠʝ ʤʠʢʨʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʫʩʪʴʠʯʥʦʛʦ ʘʧʧʘʨʘʪʘ 

ʚʠʜʦʚ ʨʦʜʘ ʘʢʪʠʥʠʜʠʷ (Actinidia arguta, A. kolomikta, A. polygama) ʧʨʠ 

ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʠ in vitro ʠ ʘʜʘʧʪʘʮʠʠ ex vitro / ʂʨʘʭʤʘʣʝʚʘ ʀ.ʃ., ʄʦʣʢʘʥʦʚʘ ʆ.ʀ., 

ɺʠʥʦʛʨʘʜʦʚʘ ʖ.ʂ. // ɺʝʩʪʥ. ʊʚɻʋ. ʉʝʨ. ɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷ. 2024.  ̄ 1(73).  

ʉ. 123-136.  

 

 

ɼʘʪʘ ʧʦʩʪʫʧʣʝʥʠʷ ʨʫʢʦʧʠʩʠ ʚ ʨʝʜʘʢʮʠʶ: 11.11.23 

ɼʘʪʘ ʧʦʜʧʠʩʘʥʠʷ ʨʫʢʦʧʠʩʠ ʚ ʧʝʯʘʪʴ: 01.03.24 

 

  



ɺʝʩʪʥʠʢ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ "ɹʠʦʣʦʛʠʷ ʠ ɻ ʢʦʣʦʛʠʷ". 2024. ̄  1 (73) 

 

- 137 - 

 

ʋɼʂ 581.41(470.316) 

DOI: 10.26456/vtbio350 

 

ʂ ɹʀʆʄʆʈʌʆʃʆɻʀʀ ʇʆɹɽɻʆɺʆʁ ʉʀʉʊɽʄʓ  

PETASITES HYBRIDUS (ASTERACEAE)
*
 

 

ɽ.ɸ. ɹʝʣʷʢʦʚ, ʆ.ɸ. ʃʝʙʝʜʝʚʘ 
ʀʥʩʪʠʪʫʪ ʙʠʦʣʦʛʠʠ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜ ʠʤ. ʀ.ɼ. ʇʘʧʘʥʠʥʘ ʈɸʅ, ɹʦʨʦʢ 

 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʥʠʝ, ʨʠʪʤ ʩʝʟʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ Petasites hybridus. 

ʋʩʪʘʥʦʚʣʝʥʦ ʯʪʦ ʜʣʷ P. hybridus ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʜʚʫʭ ʪʠʧʦʚ 

ʜʠʮʠʢʣʠʯʝʩʢʠʭ ʤʦʥʦʢʘʨʧʠʯʝʩʢʠʭ ʧʦʙʝʛʦʚ ï ʧʦʣʫʨʦʟʝʪʦʯʥʳʡ ʠ 

ʩʨʝʜʥʝʨʦʟʝʪʦʯʥʳʡ. ɺ ʨʘʟʚʠʪʠʠ ʧʝʨʚʦʛʦ ʪʠʧʘ ʧʦʙʝʛʘ ʚʳʜʝʣʝʥʳ ʬʘʟʘ 

ʧʦʯʢʠ, ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʦʟʝʪʦʯʥʦʛʦ ʘʩʩʠʤʠʣʠʨʫʶʱʝʛʦ ʧʦʙʝʛʘ (ʧʝʨʚʳʡ 

ʛʦʜ), ʙʫʪʦʥʠʟʘʮʠʠ, ʮʚʝʪʝʥʠʷ, ʧʣʦʜʦʥʦʰʝʥʠʷ ʠ ʚʪʦʨʠʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

(ʚʪʦʨʦʡ ʛʦʜ). ɺ ʨʘʟʚʠʪʠʠ ʧʦʙʝʛʘ ʚʪʦʨʦʛʦ ʪʠʧʘ ʤʝʞʜʫ ʬʘʟʦʡ ʧʦʯʢʠ ʠ 

ʬʘʟʦʡ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʦʟʝʪʦʯʥʦʛʦ ʧʦʙʝʛʘ ʥʘʙʣʶʜʘʝʪʩʷ ʬʘʟʘ 

ʛʝʦʬʠʣʴʥʦʛʦ ʧʦʙʝʛʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʜʚʫʭ ʪʠʧʦʚ 

ʤʦʥʦʢʘʨʧʠʯʝʩʢʠʭ ʧʦʙʝʛʦʚ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʫ 

ʥʠʭ ʦʜʥʦʪʠʧʥʘ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤʠ ʟʦʥʘʤʠ: ʥʠʞʥʷʷ ʟʦʥʘ 

ʪʦʨʤʦʞʝʥʠʷ ï ʟʦʥʘ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ï ʚʝʨʭʥʷʷ ʟʦʥʘ ʪʦʨʤʦʞʝʥʠʷ ï ʟʦʥʘ 

ʦʙʦʛʘʱʝʥʠʷ ï ʛʣʘʚʥʦʝ ʩʦʮʚʝʪʠʝ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢ ʘʜʘʧʪʠʚʥʳʤ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʦʙʝʛʦʚʦʡ ʩʠʩʪʝʤʳ P. hybridus ʦʪʥʦʩʷʪʩʷ: 1) ʥʘʣʠʯʠʝ 

ʜʚʫʭ ʪʠʧʦʚ ʤʦʥʦʢʘʨʧʠʯʝʩʢʠʭ ʧʦʙʝʛʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʨʘʩʪʝʥʠʶ ʥʝ 

ʪʦʣʴʢʦ ʫʜʝʨʞʠʚʘʪʴ ʟʘʥʷʪʦʝ ʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʥʦ ʠ ʨʘʩʰʠʨʷʪʴ ʝʛʦ; 2) 

ʟʘʢʣʘʜʢʘ ʪʝʨʤʠʥʘʣʴʥʦʛʦ ʩʦʮʚʝʪʠʷ ʢ ʦʩʝʥʠ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʨʘʥʝʝ 

ʮʚʝʪʝʥʠʝ; 3) ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʘʧʠʢʘʣʴʥʦʡ ʯʘʩʪʠ 

ʛʝʦʬʠʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʜʠʮʠʢʣʠʯʝʩʢʦʛʦ ʤʦʥʦʢʘʨʧʠʯʝʩʢʦʛʦ 

ʩʨʝʜʥʝʨʦʟʝʪʦʯʥʦʛʦ ʧʦʙʝʛʘ ʠʟ ʅɿʊ ʚ ɿɺ; 4) ʨʘʩʩʝʷʥʥʦʝ ʚʝʪʚʣʝʥʠʝ ʚ ʟʦʥʝ 

ʚʦʟʦʙʥʦʚʣʝʥʠʷ; 5) ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʮʚʝʪʦʥʦʩʥʦʡ ʦʩʠ ʢ ʧʝʨʠʦʜʫ 

ʜʠʩʩʝʤʠʥʘʮʠʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʝ ʚʳʥʦʩʫ ʥʘʜ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʫʜʦʙʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʝʤʷʥʦʢ ʚʝʪʨʦʤ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʣʦʢʦʧʳʪʥʠʢ, ʧʦʙʝʛʦʦʙʨʘʟʦʚʘʥʠʝ, ʤʦʥʦʢʘʨʧʠʯʝʩʢʠʡ 

ʧʦʙʝʛ, ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʬʘʟʳ ʨʘʟʚʠʪʠʷ 

ʧʦʙʝʛʘ. 

 

ɺʚʝʜʝʥʠʝ. Petasites hybridus (L.) G. Gaertn., B. Mey. et Scherb.  

[P. officinalis Moench] (Asteraceae) ʙʝʣʦʢʦʧʳʪʥʠʢ ʛʠʙʨʠʜʥʳʡ ʠʣʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʡ ï ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʠʡ ʚʠʜ, ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ 

ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʝ, ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʝ, ʂʨʳʤʫ ʠ ʥʘ ʂʘʚʢʘʟʝ (ɻʘʤʤʝʨʤʘʥ 
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É ɹʝʣʷʢʦʚ ɽ.ɸ., ʃʝʙʝʜʝʚʘ ʆ.ɸ., 
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ʠ ʜʨ., 1990; ʂʦʥʝʯʥʘʷ, 1994; ɻʫʙʘʥʦʚ ʠ ʜʨ., 2004; Rotter, 2018; ʄʘʡʦʨʦʚ 

ʠ ʜʨ., 2020). ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ (ʪʘʢʞʝ, ʢʘʢ ʠ ʚ ʉʐɸ 

(Rotter, 2018)) ʷʚʣʷʝʪʩʷ ʠʥʪʨʦʜʫʮʝʥʪʦʤ, ʢʦʪʦʨʳʡ ʚʳʨʘʱʠʚʘʣʩʷ ʚ 

ʧʘʨʢʘʭ ʜʚʦʨʷʥʩʢʠʭ ʫʩʘʜʝʙ (ɻʫʙʘʥʦʚ ʠ ʜʨ., 2004; ʉʝʨʝʛʠʥ, 2012; 

ʄʘʩʣʝʥʥʠʢʦʚ, ʄʘʩʣʝʥʥʠʢʦʚʘ, 2019; ʄʘʡʦʨʦʚ ʠ ʜʨ., 2020), ʦʪʢʫʜʘ ʜʘʣʝʝ 

ʩʪʘʣ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʩʘʜʦʚʦʜʘʤʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʢʘʢ 

ʜʝʢʦʨʘʪʠʚʥʦʝ ʨʘʩʪʝʥʠʝ. ʇʨʦʠʟʨʘʩʪʘʝʪ ʧʦ ʚʣʘʞʥʳʤ ʣʫʛʘʤ, ʦʧʫʰʢʘʤ 

ʩʳʨʳʭ ʣʝʩʦʚ, ʦʚʨʘʛʘʤ, ʧʦ ʙʝʨʝʛʘʤ ʨʝʢ ʠ ʨʫʯʴʝʚ, ʚ ʧʨʠʜʦʨʦʞʥʳʭ 

ʢʶʚʝʪʘʭ (ʂʦʥʝʯʥʘʷ, 1994; ɻʫʙʘʥʦʚ ʠ ʜʨ., 2004; ʉʝʨʝʛʠʥ, 2012; 

Yordanova et al., 2017; Rotter, 2018; ʄʘʡʦʨʦʚ ʠ ʜʨ., 2020; Nazarov et al., 

2022). ʇʨʝʜʧʦʯʠʪʘʝʪ ʧʦʯʚʳ ʙʦʛʘʪʳʝ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, ʭʦʪʷ 

ʤʦʞʝʪ ʨʘʩʪʠ ʠ ʥʘ ʪʷʞʝʣʳʭ ʧʦʯʚʘʭ (Tys et al., 2015). ʗʚʣʷʝʪʩʷ ʩʠʣʴʥʳʤ 

ʵʜʠʬʠʢʘʪʦʨʦʤ, ʪʘʢ ʢʘʢ ʦʙʣʘʜʘʝʪ ʟʘʪʝʥʷʶʱʠʤ ʵʬʬʝʢʪʦʤ, ʚʩʣʝʜʩʪʚʠʝ 

ʯʝʛʦ ʚ ʝʛʦ ʟʘʨʦʩʣʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʦʙʱʝʛʦ ʚʠʜʦʚʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ (Tys et al., 2015; Rotter, 2018; Nazarov et al., 2022). 

ʈʘʩʪʝʥʠʝ ʦʙʣʘʜʘʝʪ ʤʝʜʦʥʦʩʥʳʤʠ (ɻʫʙʘʥʦʚ ʠ ʜʨ., 2004; Haratym, 

Weryszko-Chmielewska, 2012) ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʣʝʯʝʙʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ. ɽʛʦ ʣʠʩʪʴʷ ʫʧʦʪʨʝʙʣʷʶʪ ʚ ʩʚʝʞʝʤ ʚʠʜʝ ʚ ʢʘʯʝʩʪʚʝ 

ʨʘʥʦʟʘʞʠʚʣʷʶʱʝʛʦ ʩʨʝʜʩʪʚʘ, ʘ ʠʭ ʦʪʚʘʨ ï ʧʨʦʪʠʚ ʢʘʰʣʷ, ʚ ʢʘʯʝʩʪʚʝ 

ʧʦʪʦʛʦʥʥʦʛʦ, ʤʦʯʝʛʦʥʥʦʛʦ, ʧʨʦʪʠʚʦʘʩʪʤʘʪʠʯʝʩʢʦʛʦ ʠ 

ʧʨʦʪʠʚʦʛʣʠʩʪʥʦʛʦ ʩʨʝʜʩʪʚʘ (ɻʘʤʤʝʨʤʘʥ ʠ ʜʨ., 1990; Thomet et al., 2002; 

OŨarowski et al., 2013; Yordanova et al., 2017). ʂʨʦʤʝ ʪʦʛʦ, ʨʘʩʪʝʥʠʝ 

ʩʦʜʝʨʞʠʪ ʧʠʨʨʦʣʠʟʠʜʠʥʦʚʳʝ ʘʣʢʘʣʦʠʜʳ, ʦʙʣʘʜʘʶʱʠʝ 

ʛʝʧʘʪʦʪʦʢʩʠʯʥʳʤʠ, ʢʘʥʮʝʨʦʛʝʥʥʳʤʠ ʠ ʤʫʪʘʛʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 

(OŨarowski et al., 2013). ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʳʷʚʣʝʥʘ 

ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʙʘʟʝ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ 

(Apostolova et al., 2023). ɺʩʝ ʵʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʰʠʨʦʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ ʚ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

(Yordanova et al., 2017). ʇʦʵʪʦʤʫ, ʚ ʩʚʦʝ ʚʨʝʤʷ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ 

ʤʝʪʦʜʠʢʘ ʨʘʟʤʥʦʞʝʥʠʷ P. hybridus in vitro ʥʘ ʙʘʟʝ ʵʢʩʧʣʘʥʪʦʚ ʣʠʩʪʴʝʚ, 

ʯʝʨʝʰʢʦʚ ʠ ʧʦʯʝʢ ʩʦʮʚʝʪʠʡ (Wildi  et al., 1998). 

ʄʦʨʬʦʣʦʛʠʷ, ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 

ʧʦʙʝʛʦʚʦʡ ʩʠʩʪʝʤʳ P. hybridus, ʧʦ-ʧʨʝʞʥʝʤʫ ʠʩʩʣʝʜʦʚʘʥʳ ʩʣʘʙʦ. ɺ 

ʠʤʝʶʱʠʭʩʷ ʨʘʙʦʪʘʭ ʥʘʠʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʣʠʰʴ 

ʚʦʧʨʦʩʳ, ʢʘʩʘʶʱʠʝʩʷ ʛʝʥʝʨʘʪʠʚʥʦʡ ʩʬʝʨʳ ʨʘʩʪʝʥʠʷ, ʦʙʩʫʞʜʝʥʠʷ ʨʦʣʠ 

ʩʝʤʝʥʥʦʛʦ ʨʘʟʤʥʦʞʝʥʠʷ ʠ ʧʦʣʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʧʫʣʷʮʠʡ (ɻʫʙʘʥʦʚ ʠ 

ʜʨ., 2004; ɸʣʝʢʩʝʝʚ, ɺʝʩʝʣʦʚʘ, 2010; Haratym, Weryszko-Chmielewska, 

2012; Datcu, Kolozsvari, 2018). ʇʦʵʪʦʤʫ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʥʘʰʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʤʦʨʬʦʣʦʛʠʠ, ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʙʝʛʦʚʦʡ ʩʠʩʪʝʤʳ ʠ ʨʠʪʤʘ ʩʝʟʦʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ P. hybridus. 

ʄʝʪʦʜʠʢʘ. ʅʘʪʫʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʯʝʥʠʝ 

ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʩʝʟʦʥʦʚ 2018ï2023 ʛʛ. ʚ ʩʦʦʙʱʝʩʪʚʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 
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ʚʜʦʣʴ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩʪʘʥʮʠʠ ʐʝʩʪʠʭʠʥʦ 

(ʅʝʢʦʫʟʩʢʠʡ ʨ-ʥ ʗʨʦʩʣʘʚʩʢʦʡ ʦʙʣʘʩʪʠ). 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʩʝʟʦʥʥʳʭ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʨʘʟ ʚ 

ʤʝʩʷʮ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʩʝʟʦʥʦʚ 2018 ʠ 2023 ʛʛ. ʦʪʙʠʨʘʣʠ 

ʧʦʙʝʛʦʚʳʝ ʩʠʩʪʝʤʳ P. hybridus ʠ ʠʭ ʫʯʘʩʪʢʠ. ʉʦʙʨʘʥʥʳʝ ʦʙʨʘʟʮʳ 

ʦʯʠʱʘʣʠ ʦʪ ʛʨʫʥʪʘ, ʜʦʩʪʘʚʣʷʣʠ ʚ ʣʘʙʦʨʘʪʦʨʠʶ, ʧʨʦʤʳʚʘʣʠ. ʇʦʩʣʝ 

ʵʪʦʛʦ ʧʨʠ ʧʦʤʦʱʠ ʩʪʝʨʝʦʩʢʦʧʠʯʝʩʢʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ɹʄʉ-10, 

ʧʨʦʚʦʜʠʣʠ ʙʠʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. ɺ ʚʝʛʝʪʘʪʠʚʥʦʡ ʩʬʝʨʝ 

ʦʪʤʝʯʘʣʠ ʜʣʠʥʫ ʠ ʯʠʩʣʦ ʤʝʞʜʦʫʟʣʠʡ, ʧʦʨʷʜʦʢ ʚʝʪʚʣʝʥʠʷ ʧʦʙʝʛʦʚʳʭ 

ʩʠʩʪʝʤ, ʸʤʢʦʩʪʠ ʪʝʨʤʠʥʘʣʴʥʳʭ ʠ ʙʦʢʦʚʳʭ ʧʦʯʝʢ; ʦʧʨʝʜʝʣʷʣʠ ʯʠʩʣʦ 

ʣʠʩʪʴʝʚ, ʠʭ ʨʘʟʤʝʨʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʦʜʩʯʠʪʳʚʘʣʠ ʯʠʩʣʦ ʢʦʨʥʝʡ ʠ 

ʠʟʤʝʨʷʣʠ ʠʭ ʤʘʢʩʠʤʘʣʴʥʫʶ ʜʣʠʥʫ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʛʝʥʝʨʘʪʠʚʥʦʡ 

ʩʬʝʨʳ ʫ ʨʘʩʪʝʥʠʡ ʠʟʤʝʨʷʣʠ ʜʣʠʥʫ ʮʚʝʪʦʥʦʩʘ ʠ ʦʧʨʝʜʝʣʷʣʠ ʯʠʩʣʦ 

ʩʣʘʛʘʶʱʠʭ ʝʛʦ ʤʝʪʘʤʝʨʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʪʨʘʞʘʣʠ ʚ ʚʠʜʝ 

ʩʭʝʤ ʠ ʨʠʩʫʥʢʦʚ.  

ʆʩʥʦʚʥʳʤʠ ʧʦʜʭʦʜʘʤʠ, ʧʨʠʤʝʥʷʝʤʳʤʠ ʚ ʧʨʦʮʝʩʩʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʷʚʣʷʣʠʩʴ ʩʨʘʚʥʠʪʝʣʴʥʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ (ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʤʦʥʦʢʘʨʧʠʯʝʩʢʠʭ ʧʦʙʝʛʦʚ (ɹʦʨʠʩʦʚʘ, ʇʦʧʦʚʘ, 1990; ʉʘʚʠʥʳʭ, 2007)) ʠ 

ʨʠʪʤʦʣʦʛʠʯʝʩʢʠʡ (ʉʝʨʝʙʨʷʢʦʚ, 1952; ʉʝʨʝʙʨʷʢʦʚʘ, 1971; ʉʦʚʨʝʤʝʥʥʳʝ 

ʧʦʜʭʦʜʳé, 2008). ʌʝʥʦʨʠʪʤʦʪʠʧ ʦʧʨʝʜʝʣʝʥ ʩʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʪʠʧʦʚ ʨʘʩʪʝʥʠʡ (ɹʦʨʠʩʦʚʘ, 1965). 

ɺ ʪʝʢʩʪʝ ʨʘʙʦʪʳ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ x Ñ SD. 

ʈʝʟʫʣʴʪʘʪʳ. P. hybridus ï ʤʥʦʛʦʣʝʪʥʠʡ ʣʝʪʥʝʟʝʣʝʥʳʡ 

ʚʝʛʝʪʘʪʠʚʥʦ-ʧʦʜʚʠʞʥʳʡ ʜʣʠʥʥʦʢʦʨʥʝʚʠʱʥʳʡ ʪʨʘʚʷʥʠʩʪʳʡ 

ʧʦʣʠʢʘʨʧʠʢ, ʛʝʦʬʠʪ. ɽʛʦ ʧʦʙʝʛʦʚʘʷ ʩʠʩʪʝʤʘ ʥʘʨʘʩʪʘʝʪ ʩʠʤʧʦʜʠʘʣʴʥʦ, 

ʧʦʩʪʝʧʝʥʥʦ ʧʦʛʨʫʞʘʷʩʴ ʚ ʛʨʫʥʪ ʙʣʘʛʦʜʘʨʷ ʥʘʣʠʯʠʶ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʧʨʠʜʘʪʦʯʥʳʭ ʢʦʨʥʝʡ. ʆʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʚʫʤʷ ʪʠʧʘʤʠ 

ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʘʥʠʟʦʪʨʦʧʥʳʭ ʧʦʙʝʛʦʚ: ʜʠʮʠʢʣʠʯʝʩʢʠʤʠ (ʩ ʤʦʤʝʥʪʘ 

ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʧʘʟʫʰʥʦʡ ʧʦʯʢʠ) ʚʝʛʝʪʘʪʠʚʥʦ-ʛʝʥʝʨʘʪʠʚʥʳʤʠ 

ʧʦʣʫʨʦʟʝʪʦʯʥʳʤʠ ʠ ʩʨʝʜʥʝʨʦʟʝʪʦʯʥʳʤʠ, ʘ ʪʘʢʞʝ ʦʜʥʦʣʝʪʥʠʤʠ 

ʚʝʛʝʪʘʪʠʚʥʳʤʠ ʨʦʟʝʪʦʯʥʳʤʠ ʠ ʚʝʨʭʥʝʨʦʟʝʪʦʯʥʳʤʠ. 

ɺ ʩʚʦʝʤ ʨʘʟʚʠʪʠʠ ʤʦʥʦʢʘʨʧʠʯʝʩʢʠʝ ʧʦʙʝʛʠ P. hybridus ʧʨʦʭʦʜʷʪ 

ʚʥʫʪʨʠʧʦʯʝʯʥʫʶ ʠ ʚʥʝʧʦʯʝʯʥʫʶ ʬʘʟʳ ʨʘʟʚʠʪʠʷ. 

ʌʘʟʘ ʧʦʯʢʠ. ɺ ʧʘʟʫʭʘʭ ʣʠʩʪʴʝʚ ʥʠʟʦʚʦʡ ʠ ʩʨʝʜʠʥʥʦʡ ʬʦʨʤʘʮʠʠ 

ʤʘʪʝʨʠʥʩʢʦʛʦ ʨʦʟʝʪʦʯʥʦʛʦ ʧʦʙʝʛʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʦʜʠʥʦʯʥʳʝ ʧʘʟʫʰʥʳʝ 

ʧʦʯʢʠ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʩʧʫʩʢʘʥʠʷ ʦʥʠ ʠʤʝʶʪ ʜʣʠʥʫ 2,5ï4 ʩʤ, ʝʤʢʦʩʪʴ 

ï ʜʦ 10ï11 ʣʠʩʪʦʚʳʭ ʟʘʯʘʪʢʦʚ, ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ (4ï5) ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʯʝʰʫʝʚʠʜʥʳʤʠ ʣʠʩʪʴʷʤʠ, ʘ ʦʩʪʘʚʰʠʝʩʷ (5ï6) ï ʣʠʩʪʴʷʤʠ ʩʨʝʜʠʥʥʦʡ 

ʬʦʨʤʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʚ ʧʘʟʫʭʘʭ ʯʝʰʫʝʚʠʜʥʳʭ ʣʠʩʪʴʝʚ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʫʞʝ 

ʭʦʨʦʰʦ ʟʘʤʝʪʥʳ ʙʦʢʦʚʳʝ ʧʦʯʢʠ, ʩʧʦʩʦʙʥʳʝ ʦʧʨʝʜʝʣʷʪʴ ʭʘʨʘʢʪʝʨ 

ʚʝʪʚʣʝʥʠʷ ʠ ʩʪʨʫʢʪʫʨʫ ʧʦʙʝʛʦʚʦʡ ʩʠʩʪʝʤʳ ʨʘʩʪʝʥʠʷ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ 

ʨʘʟʚʠʪʠʠ ʤʘʪʝʨʠʥʩʢʦʡ ʧʦʯʢʠ. ɺ ʪʘʢʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʯʢʠ ʟʠʤʫʶʪ, 



ɺʝʩʪʥʠʢ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ "ɹʠʦʣʦʛʠʷ ʠ ɻ ʢʦʣʦʛʠʷ". 2024. ̄  1 (73) 

 

- 140 - 

ʩʢʨʳʪʳʝ ʛʨʫʥʪʦʤ ʠ ʣʠʩʪʦʚʳʤ ʦʧʘʜʦʤ. ʇʦʯʢʠ, ʥʘʯʘʚʰʠʝ ʨʘʟʚʝʨʪʳʚʘʥʠʝ 

ʣʠʩʪʴʝʚ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʥʝʨʝʜʢʦ ʦʪʤʠʨʘʶʪ. 

ɺ ʘʧʨʝʣʝ, ʩ ʥʘʯʘʣʦʤ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʪʝʨʤʠʥʘʣʴʥʦʛʦ ʮʚʝʪʦʥʦʩʘ ʫ 

ʤʘʪʝʨʠʥʩʢʦʛʦ ʨʦʟʝʪʦʯʥʦʛʦ ʧʦʙʝʛʘ, ʧʝʨʚʳʤʠ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, 

ʪʨʦʛʘʶʪʩʷ ʚ ʨʦʩʪ ʧʘʟʫʰʥʳʝ ʧʦʯʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʙʣʠʞʝ ʢ ʮʚʝʪʦʥʦʩʫ. 

ʌʘʟʘ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʘʩʩʠʤʠʣʠʨʫʶʱʝʛʦ ʨʦʟʝʪʦʯʥʦʛʦ ʧʦʙʝʛʘ. 
ʈʘʟʚʝʨʪʳʚʘʥʠʝ ʣʠʩʪʦʚʳʭ ʟʘʯʘʪʢʦʚ ʧʦʯʝʢ ʧʨʦʠʩʭʦʜʠʪ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ. ʇʝʨʚʳʤʠ ʨʘʩʢʨʳʚʘʶʪʩʷ 5 ʯʝʰʫʝʚʠʜʥʳʭ, ʭʨʷʱʝʚʘʪʦ-ʙʝʣʳʭ, 

ʧʦʟʜʥʝʝ ʙʫʨʝʶʱʠʭ ʣʠʩʪʴʝʚ, ʧʦʩʣʝ ʢʦʪʦʨʳʭ, ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʘʧʨʝʣʷ, 

ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ ʛʨʫʥʪʘ ʧʦʷʚʣʷʶʪʩʷ 2ï3 ʘʩʩʠʤʠʣʠʨʫʶʱʠʭ ʣʠʩʪʘ (ʨʠʩ. 

1ʘ). ʇʝʨʚʳʡ ʣʠʩʪ ʧʝʨʝʭʦʜʥʦʛʦ ʪʠʧʘ (ʨʠʩ. 1ʙ) ï ʦʥ ʦʙʨʘʟʦʚʘʥ ʯʝʨʝʰʢʦʤ 

(6,9Ñ0,6 ʩʤ ʜʣʠʥʦʡ) ʩ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʦʭʚʘʪʳʚʘʶʱʠʤ ʝʛʦ 

ʚʣʘʛʘʣʠʱʝʤ (6,1Ñ1,1 ʩʤ ʜʣʠʥʦʡ ʠ 3,5Ñ0,1 ʩʤ ʰʠʨʠʥʦʡ ʧʨʠ ʦʩʥʦʚʘʥʠʠ 

ʣʠʩʪʘ), ʧʝʨʝʭʦʜʷʱʠʤ ʚ ʙʝʣʦʚʦʡʣʦʯʥʫʶ (ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ) ʣʠʩʪʦʚʫʶ 

ʧʣʘʩʪʠʥʢʫ ï ʦʪ ʰʠʨʦʢʦʩʝʨʜʮʝʚʠʜʥʦʡ ʜʦ ʦʢʨʫʛʣʦ-ʧʦʯʝʯʥʦʡ (1,7Ñ0,5 ʩʤ 

ʜʣʠʥʦʡ) ʬʦʨʤʳ ʩʦ ʩʣʘʙʦ-ʟʘʦʩʪʨʝʥʥʦʡ ʚʝʨʭʫʰʢʦʡ. ɿʘʪʝʤ ʩʣʝʜʫʶʪ 

ʣʠʩʪʴʷ ʩʨʝʜʠʥʥʦʡ ʬʦʨʤʘʮʠʠ. ʇʝʨʚʳʡ ʪʘʢʦʡ ʣʠʩʪ ʚ ʵʪʦʪ ʧʝʨʠʦʜ 

ʜʦʩʪʠʛʘʝʪ ʜʣʠʥʳ 19,5Ñ5,1 ʩʤ (ʨʠʩ. 1ʚ). ʏʝʨʝʰʦʢ (9,9Ñ3,8 ʩʤ ʜʣʠʥʦʡ) ʥʘ 

2/4 ʦʭʚʘʯʝʥ ʣʠʩʪʦʚʳʤ ʚʣʘʛʘʣʠʱʝʤ. ʉʚʝʨʭʫ ʯʝʨʝʰʦʢ ʩ ʫʟʢʦʡ, 

ʜʦʭʦʜʷʱʝʡ ʜʦ ʦʩʥʦʚʘʥʠʷ ʢʨʳʣʘʪʦʡ ʙʦʨʦʟʜʢʦʡ, ʨʝʙʨʠʩʪʳʡ ʧʦ ʚʩʝʤʫ 

ʧʝʨʠʤʝʪʨʫ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʯʝʨʝʰʦʢ ʧʝʨʝʭʦʜʠʪ ʚ ʣʠʩʪʦʚʫʶ ʧʣʘʩʪʠʥʢʫ. 

ʃʠʩʪʦʚʘʷ ʧʣʘʩʪʠʥʢʘ ï ʦʪ ʰʠʨʦʢʦʩʝʨʜʮʝʚʠʜʥʦʡ ʜʦ ʦʢʨʫʛʣʦ-ʧʦʯʝʯʥʦʡ, 

ʩʥʠʟʫ ʩʝʨʦ-ʚʦʣʦʩʠʩʪʘʷ, ʧʦʟʞʝ ʛʦʣʘʷ ʠ ʙʣʝʜʥʦ-ʟʝʣʝʥʘʷ, ʧʦʯʪʠ 

ʨʘʚʥʦʤʝʨʥʦ ʟʫʙʯʘʪʘʷ (ʩ ʣʠʰʴ ʩʣʝʛʢʘ ʚʳʩʪʫʧʘʶʱʠʤʠ ʙʦʣʝʝ ʢʨʫʧʥʳʤʠ 

ʟʫʙʮʘʤʠ). ʊʨʝʪʠʡ ʣʠʩʪ ï ʩʚʝʨʥʫʪʳʡ ʧʦ ʢʨʘʷʤ ʚʜʦʣʴ ʮʝʥʪʨʘʣʴʥʦʡ 

ʞʠʣʢʠ, ʣʠʙʦ ʯʘʩʪʠʯʥʦ ʨʘʟʚʝʨʥʫʪʳʡ (ʨʠʩ. 1ʛ). ɽʤʢʦʩʪʴ ʚʝʨʭʫʰʝʯʥʦʡ 

ʧʦʯʢʠ ʢ ʢʦʥʮʫ ʘʧʨʝʣʷ ʜʦʩʪʠʛʘʝʪ 8ï9 ʣʠʩʪʦʚʳʭ ʟʘʯʘʪʢʦʚ. 

ʃʠʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ ʦʯʝʨʝʜʥʦʝ. 

ʂ ʢʦʥʮʫ ʤʘʷ ʧʝʨʝʭʦʜʥʳʡ ʣʠʩʪ ʦʪʤʠʨʘʝʪ ʠ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʛʨʫʥʪʘ ʧʦʷʚʣʷʶʪʩʷ 2ï3 ʘʩʩʠʤʠʣʠʨʫʶʱʠʭ ʣʠʩʪʘ ʩʨʝʜʠʥʥʦʡ ʬʦʨʤʘʮʠʠ, 

ʜʦʩʪʠʛʘʶʱʠʭ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʣʠʥʳ 109,2Ñ26,5 ʩʤ. ɼʣʠʥʘ ʯʝʨʝʰʢʘ 

ʪʘʢʠʭ ʣʠʩʪʴʝʚ ï 66,0Ñ16,8 ʩʤ, ʜʠʘʤʝʪʨʦʤ 2,4Ñ0,8 ʩʤ. ɺʣʘʛʘʣʠʱʝ ʣʠʩʪʘ 

ʥʝ ʧʨʝʚʳʰʘʝʪ 10 ʩʤ. ʃʠʩʪʦʚʘʷ ʧʣʘʩʪʠʥʢʘ ʦʪ ʰʠʨʦʢʦʩʝʨʜʮʝʚʠʜʥʦʡ ʜʦ 

ʦʢʨʫʛʣʦ-ʧʦʯʝʯʥʦʡ, ʩʥʠʟʫ ʩʝʨʦ-ʚʦʣʦʩʠʩʪʘʷ, ʧʦʟʞʝ ʛʦʣʘʷ ʠ ʙʣʝʜʥʦ-

ʟʝʣʝʥʘʷ, ʧʦʯʪʠ ʨʘʚʥʦʤʝʨʥʦ ʟʫʙʯʘʪʘʷ (ʩ ʣʠʰʴ ʩʣʝʛʢʘ ʚʳʩʪʫʧʘʶʱʠʤʠ 

ʙʦʣʝʝ ʢʨʫʧʥʳʤʠ ʟʫʙʮʘʤʠ), 43,2Ñ9,8 ʩʤ ʜʣʠʥʦʡ ʠ 66,0Ñ21,0 ʩʤ ʰʠʨʠʥʦʡ 

ʧʨʠ ʦʩʥʦʚʘʥʠʠ (ʨʠʩ. 1). 

ɹʘʟʘʣʴʥʳʡ ʫʯʘʩʪʦʢ ʨʦʟʝʪʦʯʥʦʛʦ ʧʦʙʝʛʘ (6,6Ñ1,2 ʩʤ ʜʣʠʥʦʡ ʠ 

3,7Ñ0,3 ʩʤ ʜʠʘʤʝʪʨʦʤ) ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʧʨʝʜʩʪʘʚʣʝʥ 8ï9 ʤʝʪʘʤʝʨʘʤʠ. 

ʏʠʩʣʦ ʩʪʝʙʣʝʨʦʜʥʳʭ ʧʨʠʜʘʪʦʯʥʳʭ ʢʦʨʥʝʡ, ʦʪʭʦʜʷʱʠʭ ʦʪ ʦʩʥʦʚʘʥʠʷ 

ʨʦʟʝʪʦʯʥʦʛʦ ʫʯʘʩʪʢʘ ʧʦʙʝʛʘ, ʜʦʩʪʠʛʘʝʪ 21,5Ñ6,3 ʩʤ. ɺ ʧʘʟʫʭʘʭ 

ʨʘʟʣʦʞʠʚʰʠʭʩʷ ʠ ʘʩʩʠʤʠʣʠʨʫʶʱʠʭ ʣʠʩʪʴʝʚ ʠʤʝʶʪʩʷ ʧʘʟʫʰʥʳʝ ʧʦʯʢʠ, 
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ʩ ʝʤʢʦʩʪʴʶ 4ï6 ʣʠʩʪʦʚʳʭ ʟʘʯʘʪʢʘ. ɽʤʢʦʩʪʴ ʪʝʨʤʠʥʘʣʴʥʦʡ ʧʦʯʢʠ 

ʨʦʟʝʪʦʯʥʦʛʦ ʫʯʘʩʪʢʘ ʧʦʙʝʛʘ ʥʝ ʧʨʝʚʳʰʘʝʪ 5ï6 ʣʠʩʪʦʚʳʭ ʟʘʯʘʪʢʘ.  

ɺ ʪʝʯʝʥʠʝ ʣʝʪʥʝʛʦ ʩʝʟʦʥʘ ʥʘ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚʝʛʝʪʘʪʠʚʥʳʭ 

ʨʦʟʝʪʦʯʥʳʭ ʧʦʙʝʛʘʭ ʚʩʝʛʜʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʦ 3 ʘʩʩʠʤʠʣʠʨʫʶʱʠʭ ʣʠʩʪʘ 

ʩʨʝʜʠʥʥʦʡ ʬʦʨʤʘʮʠʠ. ʇʨʠʯʸʤ ʧʦʷʚʣʝʥʠʝ ʥʦʚʦʛʦ ʣʠʩʪʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʦʪʤʠʨʘʥʠʝʤ ʙʦʣʝʝ ʩʪʘʨʦʛʦ. ɿʘ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʥʘ ʨʦʟʝʪʦʯʥʦʤ ʧʦʙʝʛʝ 

ʬʦʨʤʠʨʫʝʪʩʷ ʦʪ 5 ʜʦ 9 ʣʠʩʪʴʝʚ ʩʨʝʜʠʥʥʦʡ ʬʦʨʤʘʮʠʠ. 

 
ʈʠʩ. 1. ʉʝʨʠʷ ʘʩʩʠʤʠʣʠʨʫʶʱʠʭ ʣʠʩʪʴʝʚ Petasites hybridus, 

ʨʘʟʚʠʚʘʶʱʘʷʩʷ ʢ ʢʦʥʮʫ ʘʧʨʝʣʷ: ʘ ï ʬʨʘʛʤʝʥʪ ʧʦʙʝʛʦʚʦʡ ʩʠʩʪʝʤʳ ʩ 

ʣʠʩʪʴʷʤʠ, ʙ ï ʣʠʩʪ ʧʝʨʝʭʦʜʥʦʛʦ ʪʠʧʘ, ʚ, ʛ ï ʤʦʣʦʜʳʝ ʣʠʩʪʴʷ ʩʨʝʜʠʥʥʦʡ 

ʬʦʨʤʘʮʠʠ. ʇʦʷʩʥʝʥʠʷ ʩʤ. ʚ ʪʝʢʩʪʝ ʨʘʙʦʪʳ. 
 

ʂ ʥʘʯʘʣʫ ʦʢʪʷʙʨʷ ʘʩʩʠʤʠʣʠʨʫʶʱʠʝ ʣʠʩʪʴʷ ʦʪʤʠʨʘʶʪ. 

ʈʦʟʝʪʦʯʥʳʝ ʧʦʙʝʛʠ ʜʦʩʪʠʛʘʶʪ 5,1Ñ2,7 ʩʤ ʜʣʠʥ rʠ 4,4Ñ1,0 ʩʤ ʜʠʘʤʝʪʨʘ. 

ʏʠʩʣʦ ʩʪʝʙʣʝʨʦʜʥʳʭ ʧʨʠʜʘʪʦʯʥʳʭ ʢʦʨʥʝʡ ʚ ʦʩʥʦʚʘʥʠʠ ʨʦʟʝʪʦʯʥʦʛʦ 

ʧʦʙʝʛʘ ï 34,8Ñ29,0 (ʜʠʘʤʝʪʨ ʢʦʨʥʝʡ ʧʨʠ ʦʩʥʦʚʘʥʠʠ 0,4Ñ0,1 ʩʤ); ʜʣʠʥʘ 

ʜʦ 45 ʩʤ. ʇʘʟʫʰʥʳʝ ʧʦʯʢʠ, ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʚ ʫʟʣʘʭ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʨʦʟʝʪʦʯʥʦʛʦ ʧʦʙʝʛʘ ʚ ʧʝʨʚʳʡ ʛʦʜ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʨʘʟʚʠʚʘʶʪʩʷ. ʆʜʥʘʢʦ 

ʫ ʨʷʜʘ ʙʦʢʦʚʳʭ ʧʦʯʝʢ, ʨʘʩʧʦʣʘʛʘʶʱʠʭʩʷ ʚ ʩʨʝʜʥʝʡ ʠ ʚʝʨʭʥʝʡ (ʧʨʠ 

ʦʩʥʦʚʘʥʠʠ ʚʝʨʭʫʰʝʯʥʦʡ ʧʦʯʢʠ) ʯʘʩʪʠ ʨʦʟʝʪʦʯʥʦʛʦ ʧʦʙʝʛʘ, ʥʘʤʠ 

ʦʪʤʝʯʘʣʦʩʴ ʥʘʯʘʣʦ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʧʝʨʚʳʭ ʯʝʰʫʝʚʠʜʥʳʭ ʣʠʩʪʴʝʚ. ʊʘʢ ʫ 

ʧʦʯʝʢ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ 5ï9 ʫʟʣʘʭ ʤʦʛʣʦ ʨʘʩʢʨʳʚʘʪʴʩʷ ʜʦ 4ï5 

ʯʝʰʫʝʚʠʜʥʳʭ ʣʠʩʪʴʝʚ. ʇʨʠʯʝʤ ʜʣʠʥʘ ʪʘʢʠʭ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʧʦʙʝʛʦʚ 

(ʚʢʣʶʯʘʷ ʠʭ ʪʝʨʤʠʥʘʣʴʥʫʶ ʧʦʯʢʫ ʝʤʢʦʩʪʴʶ ʜʦ 9ï10 ʣʠʩʪʦʚʳʭ 

ʟʘʯʘʪʢʦʚ) ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 4,5ï5,0 ʩʤ, ʘ ʜʠʘʤʝʪʨ ï ʜʦ 2,0 ʩʤ. ɽʤʢʦʩʪʴ 

ʧʘʟʫʰʥʳʭ ʧʦʯʝʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʙʣʠʟʠ ʪʝʨʤʠʥʘʣʴʥʦʡ ʧʦʯʢʠ 

ʤʘʪʝʨʠʥʩʢʦʛʦ ʨʦʟʝʪʦʯʥʦʛʦ ʧʦʙʝʛʘ, ʜʦʩʪʠʛʘʝʪ 7ï11 ʣʠʩʪʦʚʳʭ ʟʘʯʘʪʢʦʚ 

(ʠʟ ʥʠʭ, ʢʘʢ ʧʨʘʚʠʣʦ, 5 ʯʝʰʫʝʚʠʜʥʳʭ), ʘ ʜʣʠʥʘ ï 2,5ï3,5 ʩʤ. ɺ ʟʘʢʨʳʪʦʡ 

ʪʝʨʤʠʥʘʣʴʥʦʡ ʧʦʯʢʝ ʨʦʟʝʪʦʯʥʦʛʦ ʫʯʘʩʪʢʘ ʧʦʙʝʛʘ ʢ ʦʩʝʥʠ ʫʞʝ 
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ʧʦʣʥʦʩʪʴʶ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʚʩʷ ʛʝʥʝʨʘʪʠʚʥʘʷ ʩʬʝʨʘ ʨʘʩʪʝʥʠʷ, ʚʢʣʶʯʘʷ 

ʣʠʩʪʴʷ ʙʫʜʫʱʝʛʦ ʮʚʝʪʦʥʦʩʘ ʠ ʩʦʮʚʝʪʠʝ. 

ʆʩʝʥʴʶ ʨʦʟʝʪʦʯʥʳʡ ʧʦʙʝʛ, ʧʦʩʨʝʜʩʪʚʦʤ ʤʦʱʥʳʭ ʧʨʠʜʘʪʦʯʥʳʭ 

ʢʦʨʥʝʡ, ʧʦʩʪʝʧʝʥʥʦ ʚʪʷʛʠʚʘʝʪʩʷ ʚ ʛʨʫʥʪ, ʧʦʢʨʳʚʘʷʩʴ ʩʚʝʨʭʫ ʩʣʦʝʤ 

ʣʠʩʪʦʚʦʛʦ ʦʧʘʜʘ. ɺ ʪʘʢʦʤ ʩʦʩʪʦʷʥʠʠ ʚʝʛʝʪʘʪʠʚʥʳʡ ʨʦʟʝʪʦʯʥʳʡ ʧʦʙʝʛ 

ʫʭʦʜʠʪ ʚ ʟʠʤʫ, ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʩʚʷʟʴ ʩ ʧʨʝʜʳʜʫʱʠʤ (ʤʘʪʝʨʠʥʩʢʠʤ) 

ʚʝʛʝʪʘʪʠʚʥʦ-ʛʝʥʝʨʘʪʠʚʥʳʤ ʨʦʟʝʪʦʯʥʳʤ ʧʦʙʝʛʦʤ (ʨʠʩ. 2). 

 

 
ʈʠʩ. 2. ɿʠʤʫʶʱʠʡ ʬʨʘʛʤʝʥʪ ʧʦʙʝʛʦʚʦʡ ʩʠʩʪʝʤʳ Petasites hybridus:  

1 ï ʧʦʙʝʛ n-ʛʦ ʧʦʨʷʜʢʘ ʚʝʪʚʣʝʥʠʷ, 2 ï ʧʦʙʝʛ n+1 ʧʦʨʷʜʢʘ ʚʝʪʚʣʝʥʠʷ, 3 ï ʧʦʙʝʛ 

n+2 ʧʦʨʷʜʢʘ ʚʝʪʚʣʝʥʠʷ, 4 ï ʧʦʙʝʛ n+3 ʧʦʨʷʜʢʘ ʚʝʪʚʣʝʥʠʷ, 5 ï ʪʝʨʤʠʥʘʣʴʥʘʷ 

(ʛʝʥʝʨʘʪʠʚʥʘʷ) ʧʦʯʢʘ ʨʦʟʝʪʦʯʥʦʛʦ ʧʦʙʝʛʘ n+3 ʧʦʨʷʜʢʘ ʚʝʪʚʣʝʥʠʷ,  

6 ï ʧʘʟʫʰʥʳʝ ʧʦʯʢʠ, 7 ï ʦʩʪʘʪʢʠ ʦʪʤʝʨʰʝʛʦ ʮʚʝʪʦʥʦʩʘ, 8 ï ʫʯʘʩʪʦʢ 

ʧʣʘʛʠʦʪʨʦʧʥʦʛʦ ʛʝʦʬʠʣʴʥʦʛʦ ʧʦʙʝʛʘ 
 

ɺ ʥʘʯʘʣʝ ʤʘʷ ʪʝʨʤʠʥʘʣʴʥʘʷ ʧʦʯʢʘ ʧʨʦʰʣʦʛʦʜʥʝʛʦ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʨʦʟʝʪʦʯʥʦʛʦ ʧʦʙʝʛʘ ʪʨʦʛʘʝʪʩʷ ʚ ʨʦʩʪ. ʂ ʢʦʥʮʫ ʤʘï̫ʥʘʯʘʣʫ ʠʶʥʷ ʧʦʙʝʛ 

ʧʨʦʭʦʜʠʪ ʬʘʟʳ ʙʫʪʦʥʠʟʘʮʠʠ, ʮʚʝʪʝʥʠʷ ʠ ʧʣʦʜʦʥʦʰʝʥʠʷ. 

ʉʥʘʯʘʣʘ ʥʘʜ ʫʨʦʚʥʝʤ ʛʨʫʥʪʘ ʧʦʷʚʣʷʝʪʩʷ ʤʝʪʝʣʴʯʘʪʦʝ ʩʦʮʚʝʪʠʝ 

ʥʘ ʮʚʝʪʦʥʦʩʝ, ʧʦʙʝʛ ʩʪʘʥʦʚʠʪʩʷ ʧʦʣʫʨʦʟʝʪʦʯʥʳʤ. ʉʦʮʚʝʪʠʷ P. hybridus 

ʧʨʷʤʦʩʪʦʷʯʠʝ, ʦʣʠʩʪʚʝʥʥʳʝ, ʙʝʣʦʚʦʡʣʦʯʥʳʝ (ʨʠʩ. 3ʘ, ʙ). ʂʦʛʜʘ 

ʩʦʮʚʝʪʠʝ ʚʤʝʩʪʝ ʩ ʮʚʝʪʦʥʦʩʦʤ ʜʦʩʪʠʛʘʝʪ 14,1Ñ5,1 ʩʤ, ʜʠʘʤʝʪʨʦʤ 1,5ï

2,1 ʩʤ, ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʩʧʫʩʢʘʥʠʝ ʮʚʝʪʢʦʚ ʚ ʢʦʨʟʠʥʢʘʭ. ʆʙʝʨʪʢʘ 
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ʢʦʨʟʠʥʦʢ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʠʣʠ ʧʨʦʜʦʣʛʦʚʘʪʘʷ, ʩ ʣʠʥʝʡʥʳʤʠ 

ʣʘʥʮʝʪʥʳʤʠ ʣʠʩʪʦʯʢʘʤʠ, ʮʚʝʪʢʠ ʨʦʟʦʚʘʪʳʝ. ʇʦ ʤʝʨʝ ʦʪʮʚʝʪʘʥʠʷ 

ʮʚʝʪʢʦʚ ʚ ʢʦʨʟʠʥʢʘʭ, ʤʝʪʘʤʝʨʳ ʮʚʝʪʦʥʦʩʘ ʠ ʩʘʤʦʛʦ ʩʦʮʚʝʪʠʷ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ ʜʣʠʥʝ ʠ ʚ ʬʘʟʝ ʧʣʦʜʦʥʦʰʝʥʠʷ ʨʘʟʤʝʨʳ ʛʝʥʝʨʘʪʠʚʥʦʡ 

ʩʬʝʨʳ ʜʦʩʪʠʛʘʶʪ 63,8Ñ24,0 ʩʤ ʜʣʠʥʳ (ʚʢʣʶʯʘʷ ʢʠʩʪʝʚʠʜʥʦʝ ʩʦʮʚʝʪʠʝ ï 

19,7Ñ3,3 ʩʤ ʜʣʠʥʦʡ) ʠ 1,5Ñ0,4 ʩʤ ʜʠʘʤʝʪʨʘ. ʎʚʝʪʦʥʦʩ ʧʨʝʜʩʪʘʚʣʝʥ 6ï10 

ʤʝʪʘʤʝʨʘʤʠ. ʆʪ ʫʟʣʦʚ ʮʚʝʪʦʥʦʩʘ ʦʪʭʦʜʷʪ ʣʠʩʪʴʷ ʜʚʫʭ ʪʠʧʦʚ. ʅʠʞʥʠʝ 

ʣʠʩʪʴʷ (7,3Ñ1,2 ʩʤ ʜʣʠʥʦʡ) ʠʤʝʶʪ ʯʝʨʝʰʦʢ ʩ ʩʠʣʴʥʦ ʨʘʟʨʦʩʰʠʤʩʷ 

ʚʣʘʛʘʣʠʱʝʤ (ʜʦ 2,5 ʩʤ), ʧʝʨʝʭʦʜʷʱʠʤ ʚ ʙʝʣʦʚʦʡʣʦʯʥʫʶ ʣʠʩʪʦʚʫʶ 

ʧʣʘʩʪʠʥʢʫ ʩʝʨʜʮʝʚʠʜʥʦ-ʪʨʝʫʛʦʣʴʥʦʡ ʬʦʨʤʳ (3,0Ñ0,8 ʩʤ ʜʣʠʥʦʡ), 

ʠʥʦʛʜʘ ʩʦ ʩʣʘʙʦ-ʟʘʦʩʪʨʝʥʥʦʡ ʚʝʨʭʫʰʢʦʡ (ʨʠʩ. 3ʚ). ɺʳʰʝ ʧʦ ʮʚʝʪʦʥʦʩʫ 

ʦʥʠ ʧʝʨʝʭʦʜʷʪ ʚ ʙʝʣʦʚʦʡʣʦʯʥʳʝ ʣʘʥʮʝʪʥʳʝ ʣʠʩʪʴʷ (6,0Ñ0,6 ʩʤ ʜʣʠʥʦʡ 

ʠ 1,3Ñ0,2 ʩʤ ʰʠʨʠʥʦʡ) ʥʝʨʝʜʢʦ ʦʢʨʘʰʝʥʥʳʝ ʚ ʢʨʘʩʥʦʚʘʪʦ-ʙʫʨʳʡ ʮʚʝʪ. 

ʏʠʩʣʦ ʢʦʨʟʠʥʦʢ ʚ ʩʦʮʚʝʪʠʷʭ ï 137,3Ñ34,0 ʰʪ. 

 

 
ʈʠʩ. 3. ʉʦʮʚʝʪʠʝ Petasites hybridus: ʘ, ʙ ï ʦʙʱʠʡ ʚʠʜ, ʚ ï ʣʠʩʪʴʷ, 

ʨʘʩʧʦʣʘʛʘʶʱʠʝʩʷ ʚ ʫʟʣʘʭ ʮʚʝʪʦʥʦʩʘ 

 

ʂʘʢ ʧʨʘʚʠʣʦ, ʫʞʝ ʢ ʢʦʥʮʫ ʤʘʷ ʨʘʩʪʝʥʠʝ ʧʣʦʜʦʥʦʩʠʪ, ʘ ʮʚʝʪʦʥʦʩ 

ʦʪʤʠʨʘʝʪ. ɺ ʢʦʨʟʠʥʢʘʭ ʥʘʤʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʥʝʨʘʟʚʠʪʳʝ ʩʝʤʷʥʢʠ, 

ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪ 57,7Ñ19,9 ʰʪ. ʆʙʱʝʝ ʯʠʩʣʦ ʩʝʤʷʥʦʢ 

ʥʘ ʤʦʥʦʢʘʨʧʠʯʝʩʢʠʡ ʧʦʙʝʛ ï 10899,0Ñ520,6 ʰʪ. ʉʦʙʨʘʥʥʳʝ ʥʘʤʠ 

ʩʝʤʝʥʘ ʠʟ ʪʨʝʭ ʧʦʧʫʣʷʮʠʡ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʗʨʦʩʣʘʚʩʢʦʡ 

ʦʙʣʘʩʪʠ ʥʝ ʧʨʦʨʘʩʪʘʣʠ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʥʘʯʘʣʦ ʨʘʟʚʠʪʠʷ ʪʝʨʤʠʥʘʣʴʥʦʛʦ ʩʦʮʚʝʪʠʷ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʷʪʠʶ ʘʧʠʢʘʣʴʥʦʛʦ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʫ ʤʘʪʝʨʠʥʩʢʦʛʦ 

ʧʦʙʝʛʘ ʠ 2ï3 ʙʦʢʦʚʳʝ ʧʦʯʢʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʙʣʠʞʝ ʢ ʦʩʥʦʚʘʥʠʶ 
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ʮʚʝʪʦʥʦʩʘ, ʥʘʯʠʥʘʶʪ ʩʚʦʝ ʨʘʟʚʠʪʠʝ. ʇʦʙʝʛʠ ʟʘʤʝʱʝʥʠʷ, 

ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʥʘ ʠʭ ʦʩʥʦʚʝ, ʧʦʣʥʦʩʪʴʶ ʧʨʦʭʦʜʷʪ ʦʧʠʩʘʥʥʳʡ ʚʳʰʝ 

ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʜʠʮʠʢʣʠʯʝʩʢʦʛʦ ʧʦʣʫʨʦʟʝʪʦʯʥʦʛʦ ʤʦʥʦʢʘʨʧʠʯʝʩʢʦʛʦ 

ʧʦʙʝʛʘ. 

ʇʦʩʣʝ ʦʪʤʠʨʘʥʠʷ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʯʘʩʪʠ ʚʝʛʝʪʘʪʠʚʥʦ-

ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʧʦʙʝʛʘ ʝʛʦ ʨʦʟʝʪʦʯʥʳʡ ʫʯʘʩʪʦʢ ʧʝʨʝʭʦʜʠʪ ʚ ʬʘʟʫ 

ʚʪʦʨʠʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʆʪʤʝʪʠʤ, ʯʪʦ ʚʥʫʪʨʝʥʥʷʷ ʯʘʩʪʴ ʨʦʟʝʪʦʯʥʦʛʦ 

ʫʯʘʩʪʢʘ ʧʦʙʝʛʘ (ʚ ʤʝʩʪʝ, ʛʜʝ ʨʘʩʧʦʣʘʛʘʣʩʷ ʮʚʝʪʦʥʦʩ) ʯʘʩʪʠʯʥʦ 

ʧʝʨʝʛʥʠʚʘʝʪ. ʇʨʠ ʵʪʦʤ ʦʩʪʘʚʰʠʝʩʷ ʧʝʨʠʬʝʨʠʯʝʩʢʠʝ ʩʪʝʥʢʠ ʨʦʟʝʪʦʯʥʦʡ 

ʯʘʩʪʠ ʤʦʥʦʢʘʨʧʠʯʝʩʢʦʛʦ ʧʦʙʝʛʘ (0,45ï0,7 ʩʤ ʪʦʣʱʠʥʦʡ) ʦʩʪʘʶʪʩʷ 

ʞʠʟʥʝʩʧʦʩʦʙʥʳ, ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʬʫʥʢʮʠʶ ʟʘʧʘʩʘ ʧʠʪʘʪʝʣʴʥʳʭ 

ʚʝʱʝʩʪʚ. ʅʝ ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʨʘʥʝʝ ʧʘʟʫʰʥʳʝ ʧʦʯʢʠ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ 

ʝʱʝ ʞʠʟʥʝʩʧʦʩʦʙʥʳ. 

ʆʜʥʘʢʦ, ʥʝʨʝʜʢʦ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʤʦʥʦʢʘʨʧʠʯʝʩʢʦʛʦ 

ʧʦʣʫʨʦʟʝʪʦʯʥʦʛʦ ʧʦʙʝʛʘ ʧʨʦʩʳʧʘʝʪʩʷ ʝʱʝ 1ï2 ʧʘʟʫʰʥʳʝ ʧʦʯʢʠ. ʅʘ ʠʭ 

ʦʩʥʦʚʝ ʨʘʟʚʠʚʘʶʪʩʷ ʧʣʘʛʠʦʪʨʦʧʥʳʝ ʢʦʨʥʝʚʠʱʘ (ʚ ʵʪʦʪ ʧʝʨʠʦʜ 

ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʩʨʝʜʥʝʨʦʟʝʪʦʯʥʳʡ ʤʦʥʦʢʘʨʧʠʯʝʩʢʠʡ ʧʦʙʝʛ ʧʝʨʝʭʦʜʠʪ ʚ 

ʬʘʟʫ ʛʝʦʬʠʣʴʥʦʛʦ ʧʦʙʝʛʘ), ʪʘʢʞʝ ʦʢʘʥʯʠʚʘʶʱʠʝʩʷ ʨʦʟʝʪʦʯʥʳʤʠ 

ʧʦʙʝʛʘʤʠ, ʮʠʢʣ ʨʘʟʚʠʪʠʷ ʢʦʪʦʨʳʭ ʧʨʦʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ 

ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʩʝʟʦʥʦʚ (ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʛʦʜʘ ʥʘ ʙʘʟʝ ʪʘʢʦʛʦ ʧʦʙʝʛʘ 

ʬʦʨʤʠʨʫʝʪʩʷ ʚʝʨʭʥʝʨʦʟʝʪʦʯʥʳʡ ʚʝʛʝʪʘʪʠʚʥʳʡ ʧʦʙʝʛ, ʥʘ ʚʪʦʨʦʡ ʛʦʜ ï 

ʩʨʝʜʥʝʨʦʟʝʪʦʯʥʳʡ ʚʝʛʝʪʘʪʠʚʥʦ-ʛʝʥʝʨʘʪʠʚʥʳʡ ʧʦʙʝʛ). ʇʣʘʛʠʦʪʨʦʧʥʳʝ 

ʫʯʘʩʪʢʠ ʢʦʨʥʝʚʠʱ ʦʙʨʘʟʦʚʘʥʳ 8ï12 ʤʝʪʘʤʝʨʘʤʠ (ʦʪ 0,4 ʜʦ 12,2 ʩʤ 

ʜʣʠʥʦʡ) ʠ ʜʦʩʪʠʛʘʶʪ 48,2Ñ20,8 ʩʤ ʜʣʠʥ r ʠ 1,4Ñ0,3 ʩʤ ʜʠʘʤʝʪʨʘ. 

ʇʘʟʫʰʥʳʝ ʧʦʯʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʫʟʣʘʭ ʧʣʘʛʠʦʪʨʦʧʥʦʛʦ ʢʦʨʥʝʚʠʱʘ, 

ʦʙʳʯʥʦ ʥʝ ʨʘʟʚʠʚʘʶʪʩʷ. 

ɻʝʦʬʠʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʬʦʨʤʠʨʫʶʱʘʷʩʷ ʥʘ ʙʘʟʝ ʧʦʣʫʨʦʟʝʪʦʯʥʳʭ 

ʧʦʙʝʛʦʚ, ʩʦʭʨʘʥʷʝʪ ʩʚʦʶ ʮʝʣʦʩʪʥʦʩʪʴ ʦʢʦʣʦ 10 ʣʝʪ. ʇʨʠ ʵʪʦʤ ʥʘʣʠʯʠʝ 

ʜʚʫʭ ʪʠʧʦʚ ʧʦʙʝʛʦʚ (ʧʦʣʫʨʦʟʝʪʦʯʥʳʭ ʠ ʩʨʝʜʥʝʨʦʟʝʪʦʯʥʳʭ 

ʤʦʥʦʢʘʨʧʠʯʝʩʢʠʭ) ʩʧʦʩʦʙʩʪʚʫʝʪ ʪʦʤʫ, ʯʪʦ ʨʘʩʪʝʥʠʝ ʥʝ ʪʦʣʴʢʦ 

ʫʜʝʨʞʠʚʘʝʪ ʟʘ ʩʦʙʦʡ ʨʘʥʝʝ ʟʘʥʷʪʫʶ ʠʤ ʪʝʨʨʠʪʦʨʠʶ, ʥʦ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʨʘʟʨʘʩʪʘʥʠʝ ʧʦʧʫʣʷʮʠʠ. 

ɸʥʘʣʠʟ ʨʠʪʤʘ ʩʝʟʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ P. 

hybridus ʩʪʦʠʪ ʦʪʥʦʩʠʪʴ ʢ ʜʣʠʪʝʣʴʥʦʚʝʛʝʪʠʨʫʶʱʠʤ ʣʝʪʥʝʟʝʣʝʥʳʤ 

ʨʘʩʪʝʥʠʷʤ ʩ ʧʝʨʠʦʜʦʤ ʟʠʤʥʝʛʦ ʧʦʢʦʷ ʠ ʚʝʩʝʥʥʠʤ ʮʚʝʪʝʥʠʝʤ.  

ɺ ʩʪʨʦʝʥʠʠ ʜʠʮʠʢʣʠʯʝʩʢʠʭ ʩʨʝʜʥʝ- ʠ ʧʦʣʫʨʦʟʝʪʦʯʥʳʭ 

ʤʦʥʦʢʘʨʧʠʯʝʩʢʠʭ ʧʦʙʝʛʦʚ ʥʘʤʠ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʦʥʳ: ʥʠʞʥʷʷ ʠ ʩʨʝʜʥʷʷ ʟʦʥʳ ʪʦʨʤʦʞʝʥʠʷ (ʅɿʊ ʠ 

ʉɿʊ), ʟʦʥʘ ʚʦʟʦʙʥʦʚʣʝʥʠʷ (ɿɺ), ʦʙʦʛʘʱʝʥʠʷ (ɿʆ) ʠ ʛʣʘʚʥʦʛʦ ʩʦʮʚʝʪʠʷ 

(ɻʉ) (ʨʠʩ. 4). 
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ʈʠʩ. 4. ʉʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʦʥʳ ʜʠʮʠʢʣʠʯʝʩʢʠʭ 

ʩʨʝʜʥʝ- (ʘ) ʠ ʧʦʣʫʨʦʟʝʪʦʯʥʳʭ (ʙ) ʤʦʥʦʢʘʨʧʠʯʝʩʢʠʭ ʧʦʙʝʛʦʚ:  
1 ï ʩʦʮʚʝʪʠʝ, 2 ï ʤʝʪʘʤʝʨ, 3 ï ʧʘʟʫʰʥʘʷ ʧʦʯʢʘ, 4 ï ʨʘʟʚʠʚʘʶʱʠʡʩʷ 

ʨʦʟʝʪʦʯʥʳʡ ʧʦʙʝʛ, 5 ï ʨʦʟʝʪʦʯʥʘʷ ʯʘʩʪʴ ʧʦʙʝʛʘ ʚʝʛʝʪʘʪʠʚʥʦ-ʛʝʥʝʨʘʪʠʚʥʦʛʦ 

ʨʘʩʪʝʥʠʷ; ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʦʥʳ: ʅɿʊ ʠ ɺɿʊ ï ʥʠʞʥʷʷ ʠ ʚʝʨʭʥʷʷ 

ʟʦʥʳ ʪʦʨʤʦʞʝʥʠʷ, ɿɺ ï ʟʦʥʘ ʚʦʟʦʙʥʦʚʣʝʥʠʷ, ɿʆ ï ʟʦʥʘ ʦʙʦʛʘʱʝʥʠʷ,  

ɻʉ ï ʛʣʘʚʥʦʝ ʩʦʮʚʝʪʠʝ 
 

ʅɿʊ ʫ ʜʠʮʠʢʣʠʯʝʩʢʦʛʦ ʧʦʣʫʨʦʟʝʪʦʯʥʦʛʦ ʤʦʥʦʢʘʨʧʠʯʝʩʢʦʛʦ 

ʧʦʙʝʛʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʙʘʟʘʣʴʥʦʡ ʯʘʩʪʠ ʨʦʟʝʪʦʯʥʦʛʦ ʧʦʙʝʛʘ. ʆʥʘ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʛʨʫʥʪʝ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 4ï6 ʤʝʪʘʤʝʨʦʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʢʦʨʦʪʢʠʤ ʤʝʞʜʦʫʟʣʠʝʤ, ʫʟʣʦʤ ʩ ʯʝʰʫʝʚʠʜʥʳʤ ʣʠʩʪʦʤ 

ʠ ʧʘʟʫʰʥʦʡ ʧʦʯʢʦʡ ʠ, ʧʨʠ ʥʘʣʠʯʠʠ, ʢʦʨʥʷʤʠ. ʋ ʜʠʮʠʢʣʠʯʝʩʢʦʛʦ 

ʩʨʝʜʥʝʨʦʟʝʪʦʯʥʦʛʦ ʤʦʥʦʢʘʨʧʠʯʝʩʢʦʛʦ ʧʦʙʝʛʘ ʅɿʊ ʪʘʢʞʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

ʚ ʧʦʯʚʝ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʫʯʘʩʪʦʢ ʧʣʘʛʠʦʪʨʦʧʥʦʛʦ ʢʦʨʥʝʚʠʱʘ ʠ 4ï6 

ʤʝʪʘʤʝʨʦʚ ʙʘʟʘʣʴʥʦʡ ʯʘʩʪʠ ʨʦʟʝʪʦʯʥʦʛʦ ʧʦʙʝʛʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʢʨʦʤʝ ʦʧʠʩʘʥʥʦʛʦ ʚʳʰʝ ʪʠʧʘ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʤʦʜʫʣʷ 

(ʕʄ) ʠʤʝʝʪʩʷ ʝʱʝ ʦʜʠʥ ʪʠʧ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʜʣʠʥʥʳʤ ʤʝʞʜʦʫʟʣʠʝʤ, 

ʫʟʣʦʤ ʩ ʯʝʰʫʝʚʠʜʥʳʤ ʣʠʩʪʦʤ ʠ ʧʘʟʫʰʥʦʡ ʧʦʯʢʦʡ ʠ ʤʝʞʫʟʣʦʚʳʤʠ 

ʢʦʨʥʷʤʠ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 1ï2 ʧʦʯʢʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʙʣʠʞʝ ʢ 

ʘʧʠʢʘʣʴʥʦʤʫ ʢʦʥʮʫ ʛʝʦʬʠʣʴʥʦʛʦ ʢʦʨʥʝʚʠʱʘ ʩʧʦʩʦʙʥʳ ʬʦʨʤʠʨʦʚʘʪʴ 

ʧʦʙʝʛʠ, ʧʦʵʪʦʤʫ ʵʪʦʪ ʫʯʘʩʪʦʢ ʤʦʞʝʪ ʧʨʦʭʦʜʠʪʴ ʜʝʜʠʬʬʝʨʝʥʮʠʘʮʠʶ, 

ʪ.ʝ. ʫʯʘʩʪʦʢ ʅɿʊ ʩʧʦʩʦʙʝʥ ʧʨʠʥʠʤʘʪʴ ʥʘ ʩʝʙʷ ʬʫʥʢʮʠʠ ɿɺ. 

ɿɺ ʪʘʢʞʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʛʨʫʥʪʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ 5ï8 

ʤʝʪʘʤʝʨʘʤʠ ʨʦʟʝʪʦʯʥʦʛʦ ʫʯʘʩʪʢʘ ʧʦʣʫ- ʣʠʙʦ ʩʨʝʜʥʝʨʦʟʝʪʦʯʥʦʛʦ 

ʧʦʙʝʛʘ, ʚʳʰʝ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʘʜ ʅɿʊ. ɺ ʩʦʩʪʘʚʝ ɿɺ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʕʄ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʢʦʨʦʪʢʠʤ ʤʝʞʜʦʫʟʣʠʝʤ, ʫʟʣʦʤ ʩ ʯʝʰʫʝʚʠʜʥʳʤ 
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ʣʠʩʪʦʤ, ʣʠʩʪʦʤ ʧʝʨʝʭʦʜʥʦʛʦ ʪʠʧʘ ʠ ʣʠʩʪʦʤ ʩʨʝʜʠʥʥʦʡ ʬʦʨʤʘʮʠʠ, ʘ 

ʪʘʢʞʝ ʧʘʟʫʰʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ï ʧʦʯʢʘʤʠ (ʢʦʪʦʨʳʝ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʝʪʚʣʝʥʠʝ ʧʦʙʝʛʘ), ʬʦʨʤʠʨʫʶʱʠʤʠʩʷ ʨʦʟʝʪʦʯʥʳʤʠ ʠʣʠ 

ʚʝʨʭʥʝʨʦʟʝʪʦʯʥʳʤʠ ʚʝʛʝʪʘʪʠʚʥʳʤʠ ʧʦʙʝʛʘʤʠ ʧʝʨʚʦʛʦ ʛʦʜʘ ʨʘʟʚʠʪʠʷ. 

ɺʝʪʚʣʝʥʠʝ ʚ ʛʨʘʥʠʮʘʭ ʵʪʦʡ ʟʦʥʳ ʨʘʩʩʝʷʥʥʦʝ. ʌʦʨʤʠʨʫʶʱʠʝʩʷ ʚ ɿɺ 

ʧʦʙʝʛʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʦʙʥʦʚʣʝʥʠʝ, ʨʘʟʨʘʩʪʘʥʠʝ ʠ ʟʘʢʨʝʧʣʝʥʠʝ 

ʨʘʩʪʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʦʱʥʳʭ ʢʦʨʥʝʡ. 

ʉɿʊ ʚʢʣʶʯʘʝʪ 1ï2 ʚʝʨʭʥʠʭ ʤʝʪʘʤʝʨʘ ʨʦʟʝʪʦʯʥʦʡ ʯʘʩʪʠ ʧʦʙʝʛʘ (ʚ 

ʫʟʣʘʭ ʢʦʪʦʨʳʭ ʪʘʢʞʝ ʠʤʝʶʪʩʷ ʧʦʯʢʠ, ʥʦ ʦʥʠ ʥʝ ʨʘʟʚʠʚʘʶʪʩʷ) ʠ 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚʳʰʝ ʦʣʠʩʪʚʝʥʥʳʡ ʮʚʝʪʦʥʦʩ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ 

ʜʣʠʥʥʳʤʠ (6ï10) ʤʝʪʘʤʝʨʘʤʠ ʩ ʣʠʩʪʴʷʤʠ ʧʝʨʝʭʦʜʥʦʛʦ ʪʠʧʘ, ʘ ʪʘʢʞʝ 

ʣʘʥʮʝʪʥʳʤʠ ʣʠʩʪʴʷʤʠ. ɺ ʧʘʟʫʭʘʭ ʣʠʩʪʴʝʚ ʮʚʝʪʦʥʦʩʘ ʧʦʯʢʠ ʥʝʨʘʟʚʠʪʳ. 

ʕʪʘ ʟʦʥʘ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʬʦʪʦʩʠʥʪʝʟʘ ʠ ʚʳʥʦʩʘ ʩʦʮʚʝʪʠʷ ʥʘʜ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʛʨʫʥʪʘ. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʨʘʩʪʘʥʠʝ ʤʝʪʘʤʝʨʦʚ ʮʚʝʪʦʥʦʩʘ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʥʦʩʫ ʛʝʥʝʨʘʪʠʚʥʦʡ ʩʬʝʨʳ ʨʘʩʪʝʥʠʷ (ʢ ʤʦʤʝʥʪʫ 

ʧʣʦʜʦʥʦʰʝʥʠʷ) ʥʘʜ ʣʠʩʪʴʷʤʠ ʜʣʷ ʫʜʦʙʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʝʤʷʥ 

ʚʝʪʨʦʤ. 

ɿʆ ʚʦ ʚʨʝʤʷ ʮʚʝʪʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʯʘʩʪʦʢ ʫʢʦʨʦʯʝʥʥʳʭ 

ʤʝʞʜʦʫʟʣʠʡ ʩ ʯʝʰʫʝʚʠʜʥʳʤʠ ʠʣʠ ʣʘʥʮʝʪʥʳʤʠ ʣʠʩʪʴʷʤʠ ʠʟ ʧʘʟʫʭ 

ʢʦʪʦʨʳʭ ʨʘʟʚʠʚʘʶʪʩʷ ʚʝʪʦʯʢʠ ʩ 1ï3 ʩʦʮʚʝʪʠʷʤʠ ï ʢʦʨʟʠʥʢʘʤʠ 

(ʧʘʨʘʢʣʘʜʠʷʤʠ). ɻʣʘʚʥʘʷ ʬʫʥʢʮʠʷ ɿʆ ï ʛʝʥʝʨʘʪʠʚʥʘʷ. 

ɻʉ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩʠʥʬʣʦʨʝʩʮʝʥʮʠʠ ʚ ʚʠʜʝ 

ʪʝʨʤʠʥʘʣʴʥʦʡ ʢʦʨʟʠʥʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ ʷʚʣʷʝʪʩʷ ʣʠ 

ʜʠʮʠʢʣʠʯʝʩʢʠʡ ʤʦʥʦʢʘʨʧʠʯʝʩʢʠʡ ʧʦʙʝʛ ʧʦʣʫ- ʣʠʙʦ ʩʨʝʜʥʝʨʦʟʝʪʦʯʥʳʤ, 

ʝʛʦ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʦʙʦʟʥʘʯʝʥʘ 

ʬʦʨʤʫʣʦʡ ï ʅɿʊ-ɿɺ-ɺɿʊ-ɿʆ-ɻʉ. 

ʆʙʩʫʞʜʝʥʠʝ. ʄʝʟʦʬʠʪ P. hybridus ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʣʝʪʥʠʤ 

ʨʘʩʪʝʥʠʝʤ, ʯʪʦ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʜʘʥʥʳʤʠ ʨʷʜʘ ʫʯʝʥʳʭ (ɻʫʙʘʥʦʚ 

ʠ ʜʨ., 2004; ɸʣʝʢʩʝʝʚ, ɺʝʩʝʣʦʚʘ, 2010). ʇʦʣʫʯʝʥʥʳʡ ʚʳʚʦʜ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝʤ ʮʝʣʦʩʪʥʦʩʪʠ ʧʦʙʝʛʦʚʦʡ ʩʠʩʪʝʤʳ ʚ 

ʪʝʯʝʥʠʝ 10 ʣʝʪ (ɸʣʝʢʩʝʝʚ, ɺʝʩʝʣʦʚʘ, 2010). ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ, ʪʘʢ ʢʘʢ, ʥʘʧʨʠʤʝʨ, 

ʛʠʛʨʦʬʠʪ Petasites spurius, ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʛʨʫʧʧʝ ʤʘʣʦʣʝʪʥʠʢʦʚ 

ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʠʤʝʥʥʦ ʵʪʘ ʞʠʟʥʝʥʥʘʷ 

ʬʦʨʤʘ ʩʧʦʩʦʙʥʘ ʦʙʝʩʧʝʯʠʪʴ ʙʳʩʪʨʦʝ ʨʘʩʩʝʣʝʥʠʝ ʠ ʟʘʢʨʝʧʣʝʥʠʝ ʦʩʦʙʝʡ 

ʚ ʤʝʩʪʘʭ ʩ ʧʝʨʝʤʝʥʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ ʠ ʧʦʜʚʠʞʥʳʤ ʩʫʙʩʪʨʘʪʦʤ 

(ʐʘʢʣʝʠʥʘ ʠ ʜʨ., 2018). 

ʄʥʦʛʦʣʝʪʥʦʩʪʴ ʠ ʜʣʠʪʝʣʴʥʦʝ ʩʦʭʨʘʥʝʥʠʝ ʩʚʷʟʠ ʤʝʞʜʫ 

ʨʦʟʝʪʦʯʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʤʦʥʦʢʘʨʧʠʯʝʩʢʠʭ ʧʦʙʝʛʦʚ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʥʘʣʠʯʠʝ ʫ P. hybridus ʥʝʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ 

ʜʝʟʠʥʪʝʛʨʘʮʠʠ. ʅʘʨʷʜʫ ʩ ʜʠʮʠʢʣʠʯʝʩʢʠʤʠ ʧʦʣʫʨʦʟʝʪʦʯʥʳʤʠ 

ʚʝʛʝʪʘʪʠʚʥʦ-ʛʝʥʝʨʘʪʠʚʥʳʤʠ ʧʦʙʝʛʘʤʠ, ʥʘʣʠʯʠʝ ʩʨʝʜʥʝʨʦʟʝʪʦʯʥʳʭ 
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ʚʝʛʝʪʘʪʠʚʥʦ-ʛʝʥʝʨʘʪʠʚʥʳʭ ʧʦʙʝʛʦʚ ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʨʘʩʪʝʥʠʠ ʢʘʢ 

ʦ ʚʝʛʝʪʘʪʠʚʥʦ-ʧʦʜʚʠʞʥʦʤ. ʇʨʠʯʝʤ ʧʨʠ ʬʠʟʠʯʝʩʢʦʤ ʧʦʚʨʝʞʜʝʥʠʠ 

ʮʝʣʦʩʪʥʦʩʪʠ ʧʦʙʝʛʦʚʦʡ ʩʠʩʪʝʤʳ (ʘʙʙʨʝʚʠʘʮʠʷ) ʦʪʜʝʣʴʥʳʝ ʝʝ ʵʣʝʤʝʥʪʳ 

(ʨʦʟʝʪʦʯʥʳʝ ʫʯʘʩʪʢʠ ʧʦʙʝʛʦʚ) ʩʧʦʩʦʙʥʳ ʢ ʘʚʪʦʥʦʤʠʟʘʮʠʠ, ʯʪʦ ʛʦʚʦʨʠʪ 

ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʪʥʝʩʝʥʠʷ ʵʪʦʛʦ ʨʘʩʪʝʥʠʷ (ʧʦ ʩʪʝʧʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʩʨʝʜʫ) ʢ ʷʚʥʦʧʦʣʠʮʝʥʪʨʠʯʝʩʢʦʡ ʙʠʦʤʦʨʬʝ (ʎʝʥʦʧʦʧʫʣʷʮʠʠé, 1976; 

ʉʘʚʠʥʳʭ, 2014). ʆʪʤʝʪʠʤ, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʘʚʪʦʥʦʤʠʟʘʮʠʷ 

ʨʦʟʝʪʦʯʥʳʭ ʧʦʙʝʛʦʚ P. hybridus ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʨʘʥʥʝʤ ʬʦʨʤʠʨʦʚʘʥʠʠ ʫ 

ʥʠʭ ʩʦʙʩʪʚʝʥʥʳʭ ʘʩʩʠʤʠʣʠʨʫʶʱʠʭ ʦʨʛʘʥʦʚ, ʢʦʨʥʝʡ ʠ ʨʘʥʥʝʡ 

ʨʝʧʨʦʜʫʢʮʠʠ (ʉʘʚʠʥʳʭ, 2014). 

ʂʘʢ ʫʞʝ ʙʳʣʦ ʚʳʰʝ ʦʙʦʟʥʘʯʝʥʦ, ʥʘʣʠʯʠʝ ʜʚʫʭ ʪʠʧʦʚ 

ʤʦʥʦʢʘʨʧʠʯʝʩʢʠʭ ʧʦʙʝʛʦʚ ʠ ʭʘʨʘʢʪʝʨ ʧʨʦʭʦʞʜʝʥʠʷ ʠʤʠ ʬʘʟ ʨʘʟʚʠʪʠʷ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʠ. ʆʥʘ 

ʦʙʫʩʣʦʚʣʝʥʘ ʥʘʣʠʯʠʝʤ ʬʘʟʳ ʛʝʦʬʠʣʴʥʦʛʦ ʧʦʙʝʛʘ ʫ ʩʨʝʜʥʝʨʦʟʝʪʦʯʥʳʭ 

ʤʦʥʦʢʘʨʧʠʯʝʩʢʠʭ ʧʦʙʝʛʦʚ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʝʝ ʫ ʧʦʣʫʨʦʟʝʪʦʯʥʳʭ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʜʠʥʘʤʠʯʝʩʢʘʷ ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʴ ʚ ʨʘʟʚʠʪʠʠ ʧʦʙʝʛʦʚ 

ʩʚʦʡʩʪʚʝʥʥʘ ʠ P. spurius (ʐʘʢʣʝʠʥʘ ʠ ʜʨ., 2017). 

ʆʩʦʙʝʥʥʦʩʪʠ ʮʚʝʪʝʥʠʷ P. hybridus ʪʘʢʞʝ ʚʳʟʳʚʘʶʪ ʠʥʪʝʨʝʩ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʜʘʧʪʠʚʥʦʡ ʩʪʨʘʪʝʛʠʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʨʘʥʥʝʝ ʟʘʣʦʞʝʥʠʝ 

ʛʝʥʝʨʘʪʠʚʥʦʡ ʩʬʝʨʳ (ʝʱʝ ʩ ʦʩʝʥʠ), ʘ ʪʘʢʞʝ ʤʘʣʳʝ ʨʘʟʤʝʨʳ 

ʩʠʥʬʦʨʝʩʮʝʥʮʠʠ (ʝʝ ʧʨʠʟʝʤʠʩʪʦʩʪʴ) ʚ ʤʦʤʝʥʪ ʮʚʝʪʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʨʘʥʝʝ ʟʘʮʚʝʪʘʥʠʝ ʩʦʮʚʝʪʠʡ ʚ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʣʠʩʪʴʷ ʝʱʝ ʥʝ ʧʦʢʨʳʚʘʶʪ 

ʧʦʯʚʫ. ɼʘʣʴʥʝʡʰʝʝ ʨʘʩʪʷʞʝʥʠʝ ʤʝʪʘʤʝʨʦʚ ʮʚʝʪʦʥʦʩʘ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʚʝʣʠʯʝʥʠʝ ʝʛʦ ʚ ʨʘʟʤʝʨʘʭ (ʧʦ ʤʝʨʝ ʩʦʟʨʝʚʘʥʠʷ ʩʝʤʷʥ 

ʚ ʢʦʨʟʠʥʢʘʭ), ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʥʦʩʫ ʛʝʥʝʨʘʪʠʚʥʦʡ ʯʘʩʪʠ ʨʘʩʪʝʥʠʷ ʥʘʜ 

ʣʠʩʪʴʷʤʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʥʝʤʦʭʦʨʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʝʤʷʥ. 

ʈʘʥʝʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʣʷ P. spurius ʢʨʦʤʝ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʠ ʤʦʥʦʢʘʨʧʠʯʝʩʢʠʭ ʧʦʙʝʛʦʚ ʭʘʨʘʢʪʝʨʥʘ ʝʱʝ ʠ 

ʩʪʨʫʢʪʫʨʥʘʷ ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʴ (ʐʘʢʣʝʠʥʘ ʠ ʜʨ., 2017). ʆʥʘ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʘʨʠʘʙʝʣʴʥʦʩʪʠ ʧʦʙʝʛʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʝʛʦ ʩʪʨʫʢʪʫʨʥʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʇʦʩʣʝʜʥʝʝ ʥʝ ʩʚʦʡʩʪʚʝʥʥʦ P. hybridus, 

ʪ.ʢ. ʥʘʣʠʯʠʝ ʜʚʫʭ ʪʠʧʦʚ (ʧʦʣʫ- ʠ ʩʨʝʜʥʝʨʦʟʝʪʦʯʥʦʛʦ ʤʦʥʦʢʘʨʧʠʯʝʩʢʠʭ) 

ʧʦʙʝʛʦʚ ʚʝʜʝʪ ʣʠʰʴ ʢ ʢʘʯʝʩʪʚʝʥʥʳʤ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ 

ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʦʥʳ, ʥʦ ʨʝʜʢʦ ʧʨʠʚʦʜʠʪ ʝʝ 

ʢ ʜʝʜʠʬʬʝʨʝʥʮʠʘʮʠʠ, ʪ.ʝ. ʢ ʧʨʠʥʷʪʠʶ ʦʜʥʦʡ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʦʥʦʡ ʬʫʥʢʮʠʡ ʜʨʫʛʦʡ. 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʙʝʛʦʚʦʡ ʩʠʩʪʝʤʳ ʠ ʣʠʩʪʴʷ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʘʟʤʝʨʦʚ, ʩʦʟʜʘʶʱʠʝ ʩʠʣʴʥʦʝ ʟʘʪʝʥʝʥʠʝ ʧʦʯʚʝʥʥʦʛʦ 

ʧʦʢʨʦʚʘ, ʧʦʟʚʦʣʷʶʪ P. hybridus ʧʨʦʷʚʣʷʪʴ ʩʚʦʡʩʪʚʘ ʵʜʠʬʠʢʘʪʦʨʘ, 

ʢʦʥʢʫʨʝʥʪʘ-ʨʫʜʝʨʘʣʘ ʠ ʚʠʜʘ-ʪʨʘʥʩʬʦʨʤʝʨʘ (ʉʫʢʘʯʸʚ, 1928; Grime et al., 

1988; Richardson et al., 2000) ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʶʱʝʛʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʩʭʦʜʥʦʛʦ ʙʠʦʪʦʧʘ. 
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ʈʠʪʤ ʩʝʟʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ P. hybridus ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʘʢʦʚʦʤʫ P. 

spurius.  

ɿʘʢʣʶʯʝʥʠʝ. P. hybridus ï ʣʝʪʥʝʟʝʣʝʥʳʡ, ʚʝʛʝʪʘʪʠʚʥʦ-

ʧʦʜʚʠʞʥʳʡ ʜʣʠʥʥʦʢʦʨʥʝʚʠʱʥʳʡ ʪʨʘʚʷʥʠʩʪʳʡ ʧʦʣʠʢʘʨʧʠʢ, ʛʝʦʬʠʪ, 

ʤʝʟʦʬʠʪ. 

ɼʣʷ P. hybridus ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʜʚʫʭ ʪʠʧʦʚ ʜʠʮʠʢʣʠʯʝʩʢʠʭ 

(ʙʝʟ ʫʯʝʪʘ ʬʘʟʳ ʧʦʯʢʠ) ʤʦʥʦʢʘʨʧʠʯʝʩʢʠʭ ʧʦʙʝʛʦʚ ï ʧʦʣʫʨʦʟʝʪʦʯʥʳʡ ʠ 

ʩʨʝʜʥʝʨʦʟʝʪʦʯʥʳʡ. ɽʩʣʠ ʩʨʝʜʥʝʨʦʟʝʪʦʯʥʳʡ ʚʝʛʝʪʘʪʠʚʥʦ-ʛʝʥʝʨʘʪʠʚʥʳʡ 

ʧʦʙʝʛ ʚ ʧʨʦʮʝʩʩʝ ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʭʦʜʠʪ ʬʘʟʫ ʧʦʯʢʠ, ʛʝʦʬʠʣʴʥʦʛʦ 

ʧʦʙʝʛʘ, ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʦʟʝʪʦʯʥʦʛʦ ʘʩʩʠʤʠʣʠʨʫʶʱʝʛʦ ʧʦʙʝʛʘ (ʧʝʨʚʳʡ 

ʛʦʜ), ʙʫʪʦʥʠʟʘʮʠʠ, ʮʚʝʪʝʥʠʷ, ʧʣʦʜʦʥʦʰʝʥʠʷ ʠ ʚʪʦʨʠʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

(ʚʪʦʨʦʡ ʛʦʜ), ʪʦ ʧʦʣʫʨʦʟʝʪʦʯʥʳʡ ʚʝʛʝʪʘʪʠʚʥʦ-ʛʝʥʝʨʘʪʠʚʥʳʡ ʚ ʧʨʦʮʝʩʩʝ 

ʩʚʦʝʛʦ ʨʘʟʚʠʪʠʷ ʤʠʥʫʝʪ ʬʘʟʫ ʛʝʦʬʠʣʴʥʦʛʦ ʧʦʙʝʛʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʫ P. 

hybridus ʯʝʪʢʦ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʧʦʣʠʚʘʨʠʘʥʪʥʦʩʪʴ 

ʨʘʟʚʠʪʠʷ ʧʦʙʝʛʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʝʩʣʠ ʧʦʣʫʨʦʟʝʪʦʯʥʳʝ ʚʝʛʝʪʘʪʠʚʥʦ-

ʛʝʥʝʨʘʪʠʚʥʳʝ ʧʦʙʝʛʠ ʩʣʫʞʘʪ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ, ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʠ 

ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʧʦʧʫʣʷʮʠʠ ʥʘ ʨʘʥʝʝ ʟʘʥʷʪʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʪʦ 

ʩʨʝʜʥʝʨʦʟʝʪʦʯʥʳʝ ï ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʣʦʱʘʜʠ ʧʦʧʫʣʷʮʠʠ ʚ ʨʘʜʠʘʣʴʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ɿʘʢʣʘʜʢʘ ʟʘʯʘʪʦʯʥʦʛʦ ʩʦʮʚʝʪʠʷ ʢ ʦʩʝʥʠ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʘʥʝʝ ʮʚʝʪʝʥʠʝ ʨʘʩʪʝʥʠʡ, ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʦʧʪʠʤʘʣʴʥʦʝ ʦʧʳʣʝʥʠʝ ʮʚʝʪʢʦʚ ʥʘʩʝʢʦʤʳʤʠ. ʄʥʦʛʦʢʨʘʪʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʦʚ ʛʝʥʝʨʘʪʠʚʥʦʡ ʩʬʝʨʳ (ʟʘ ʩʯʝʪ ʨʦʩʪʘ ʝʝ ʤʝʪʘʤʝʨʦʚ 

ʚ ʜʣʠʥʫ) ʢ ʤʦʤʝʥʪʫ ʧʣʦʜʦʥʦʰʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʥʦʩ ʩʝʤʷʥʦʢ ʥʘʜ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʣʠʩʪʴʝʚ, ʯʪʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʩʝʤʷʥʦʢ ʚʝʪʨʦʤ. 

ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʦʠʭ ʪʠʧʦʚ 

ʜʠʮʠʢʣʠʯʝʩʢʠʭ ʤʦʥʦʢʘʨʧʠʯʝʩʢʠʭ ʧʦʙʝʛʦʚ P. hybridus ʧʦʢʘʟʘʣ ʝʝ 

ʦʜʥʦʪʠʧʥʦʩʪʴ ï ʅɿʊ-ɿɺ-ɺɿʊ-ɿʆ-ɻʉ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʥʘ ʘʧʠʢʘʣʴʥʦʤ ʢʦʥʮʝ ʛʝʦʬʠʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʢʦʨʥʝʚʠʱʘ 

ʩʨʝʜʥʝʨʦʟʝʪʦʯʥʦʛʦ ʚʝʛʝʪʘʪʠʚʥʦ-ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʧʦʙʝʛʘ (ʚʭʦʜʷʱʝʛʦ ʚ 

ʩʦʩʪʘʚ ʅɿʊ), ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ 1ï2 ʙʦʢʦʚʳʭ ʧʦʙʝʛʦʚ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʞʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʜʝʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʫʯʘʩʪʢʘ ʅɿʊ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʥʘ ʩʪʘʥʦʚʠʪʩʷ ʩʧʦʩʦʙʥʘ ʧʨʠʥʠʤʘʪʴ ʥʘ ʩʝʙʷ ʬʫʥʢʮʠʠ 

ɿɺ. 
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ISSUES OF PETASITES HYBRIDUS (ASTERACEAE) 

BIOMORPHOLOGY  OF THE SHOOT SYSTEM 

 

E.A. Belyakov, O.A. Lebedeva 
Papanin Institute for Biology of Inland Waters RAS, Borok 

 
The paper considers shoot formation, the rhythm of seasonal development 

and the structural-functional organization of Petasites hybridus. It was found 

that P. hybridus is characterized by the presence of two types of dicyclic 

monocarpic shoots ï semi-rosette and middle-rosette. In the development of 

the first type of shoot, the phase of budding, vegetative rosette assimilating 

shoot (first year), budding, flowering, fruiting and secondary activity 

(second year) are distinguished. In the development of the second type of 

shoot, a phase of geophilic shoot is observed between the kidney phase and 

the phase of vegetative rosette shoot. Despite the presence of two types of 

monocarpic shoots, their structural-functional organization is of the same 

type and is represented by the following zones: lower inhibition zone ï 

resumption zone ï top inhibition zone ï enrichment zone ï main 

inflorescence. It has been established that the adaptive features of the P. 

hybridus shoot system include: 1) the presence of two types of monocarpic 

shoots, allowing the plant not only to hold the space occupied by it, but also 

to expand it; 2) laying of the terminal inflorescence by autumn and 

subsequent earlier flowering; 3) the possibility of dedifferentiation of the 

apical part of the geophilic part of the dicyclic monocarpic middle-rosette 

shoot from the lower inhibition zone to the resumption zone; 4) scattered 

branching in the resumption zone; 5) an increase in the size of the flowering 

axis by the period of dissemination, which contributes to its removal above 

the leaf surface and ensures convenient dissemination of achenes by wind. 

Keywords: butterbur, shoot formation, monocarpic shoot, structural-

functional organization, phase of the shoot development. 
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2
ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʧʨʦʤʳʰʣʝʥʥʦʡ ʵʢʦʣʦʛʠʠ ʉʝʚʝʨʘ ʂʅʎ ʈɸʅ, ʛ. ɸʧʘʪʠʪʳ

 

3
ʇʦʣʷʨʥʦ-ʘʣʴʧʠʡʩʢʠʡ ʙʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ-ʠʥʩʪʠʪʫʪ ʠʤ. ʅ.ɸ. ɸʚʨʦʨʠʥʘ ʂʅʎ 

ʈɸʅ, ʛ. ɸʧʘʪʠʪʳ 
 

ʅʘ ʦʩʥʦʚʝ ʚʳʙʦʨʢʠ ʠʟ 61 ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ, ʧʨʝʦʙʣʘʜʘʶʱʘʷ 

ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʩʜʝʣʘʥʘ ʘʚʪʦʨʘʤʠ ʚ 1996ï2020 ʛʛ., ʤʝʪʦʜʦʤ ʜʦʤʠʥʘʥʪʥʦ-

ʜʝʪʝʨʤʠʥʘʥʪʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʧʠʩʘʥʦ 11 ʩʠʥʪʘʢʩʦʥʦʚ ʤʦʣʠʥʠʝʚʳʭ 

ʣʫʛʦʚ ʠ ʧʫʩʪʦʰʝʡ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʧʨʝʜʝʣʝ ʘʨʝʘʣʘ Molinia caerulea ʚ 

ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ (ʪʘʙʣ. 1). ʆʣʫʛʦʚʝʣʳʝ ʧʫʩʪʦʰʠ ʘʩʩʦʮʠʘʮʠʠ (ʘʩʩ.) 

Vaccinieto uliginosi-Molinietum ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʄʫʨʤʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʉʫʙʦʢʝʘʥʠʯʝʩʢʠʝ ʧʫʩʪʦʰʥʳʝ ʚʠʜʳ (Calluna vulgaris, Nardus stricta) 

ʦʙʲʝʜʠʥʷʶʪ ʠʭ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʉʢʘʥʜʠʥʘʚʠʠ (ʪʘʙʣ. 2). 

ʆʪʜʝʣʴʥʳʝ ʩʫʙʘʩʩʦʮʠʘʮʠʠ ʙʣʠʟʢʠ ʢ ʪʨʘʚʷʥʳʤ ʙʦʣʦʪʘʤ (ʣʘʧʣʘʥʜʩʢʘʷ 

caricosum flavae) ʠʣʠ ʧʦʜʛʦʣʴʮʦʚʳʤ ʣʫʛʘʤ (ʭʠʙʠʥʩʢʘʷ geraniosum 

sylvatici). ɹʦʣʝʝ ʶʞʥʳʝ ʪʠʧʳ ʤʦʣʠʥʠʝʚʳʭ ʣʫʛʦʚ ʦʧʠʩʘʥʳ ʢʘʢ ʥʘ 

ʩʠʣʠʢʘʪʘʭ (Molinia caerulea + Prunella vulgaris ʠʟ ʖʞʥʦʡ ʂʘʨʝʣʠʠ, 

Molinia caerulea + Kadenia dubia ʠʟ ʧʦʡʤʳ ʨ. ɺʦʣʭʦʚ ʠ ʜʨ.), ʪʘʢ ʠ ʥʘ 

ʠʟʚʝʩʪʥʷʢʘʭ (ʢʝʥʦʟʝʨʩʢʘʷ ʘʩʩ. Molinietum trifoliosum medii). ʋ ʥʠʭ 

ʚʳʷʚʣʷʶʪʩʷ ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ ʩʚʷʟʠ ʩ ʮʝʥʪʨʘʣʴʥʦʝʚʨʦʧʝʡʩʢʠʤʠ 

ʤʦʣʠʥʠʝʚʳʤʠ ʣʫʛʘʤʠ ʢʠʩʣʳʭ ʧʦʯʚ; ʩʚʷʟʠ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʣʫʛʘʤʠ ʥʘ 

ʠʟʚʝʩʪʥʷʢʘʭ ʚʳʨʘʞʝʥʳ ʩʣʘʙʝʝ (ʪʘʙʣ. 2). ɺʩʝ ʪʠʧʳ ʩʦʦʙʱʝʩʪʚ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʫʩʣʦʚʠʷʭ ʫʤʝʨʝʥʥʦʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ ʢʣʠʤʘʪʘ. ʆʥʠ 

ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʩʘʤʦʙʳʪʥʳ, ʧʨʠ ʵʪʦʤ ʨʝʜʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɽʚʨʦʧʝʡʩʢʘʷ ʈʦʩʩʠʷ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, 

ʣʫʛʘ, ʧʫʩʪʦʰʠ, Molinia caerulea. 

 

ʃʫʛʘ ʠ ʧʫʩʪʦʰʠ ʩ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʠʣʠ ʩʦʛʦʩʧʦʜʩʪʚʦʤ Molinia 

caerulea ʦʙʳʯʥʳ ʚ ʘʪʣʘʥʪʠʯʝʩʢʦʤ ʠ ʩʫʙʘʪʣʘʥʪʠʯʝʩʢʦʤ ʢʣʠʤʘʪʝ 

ʉʢʘʥʜʠʥʘʚʠʠ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʳ (Fremstad, 1997; Leuschner, 
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Ellenberg, 2017). ʅʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ ʵʪʠ ʩʦʦʙʱʝʩʪʚʘ 

ʧʦʚʩʝʤʝʩʪʥʦ ʨʝʜʢʠ ʠ ʥʘʭʦʜʷʪʩʷ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʧʨʝʜʝʣʝ ʩʚʦʝʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʠʭ ʮʝʥʦʪʠʯʝʩʢʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʭ ʟʘʧʘʜʥʳʤʠ ʘʥʘʣʦʛʘʤʠ, ʘ 

ʪʘʢʞʝ ʟʘʚʠʩʠʤʦʩʪʴ ʵʪʠʭ ʩʦʦʙʱʝʩʪʚ ʦʪ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 

ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʠ ʤʝʪʦʜʳ. ʇʦʣʦʞʝʥʥʘʷ ʚ ʦʩʥʦʚʫ 

ʨʘʙʦʪʳ ʚʳʙʦʨʢʘ ʩʦʜʝʨʞʠʪ 61 ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʣʫʛʦʚ ʠ 

ʧʫʩʪʦʰʝʡ ʩʦ ʟʥʘʯʠʤʳʤ ʦʙʠʣʠʝʤ Molinia caerulea. 

 
ʈʠʩ. 1. ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʦʧʠʩʘʥʠʡ: 1 ï ʤʘʩʩʠʚ ʁʦʥʥ-ʅʴʶʛʦʘʡʚ; 2 ï ʧʨʝʜʛʦʨʴʷ 

ʉʘʣʴʥʳʭ ʪʫʥʜʨ, ʃʘʧʣʘʥʜʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ; 3 ï ʍʠʙʠʥʩʢʠʝ ʛʦʨʳ; 4 ï ʂʝʡʚʩʢʦʝ ʥʘʛʦʨʴʝ; 

5 ï ʥʠʟʦʚʴʷ ʨ. ʂʝʨʝʪʴ; 6 ï ʊʝʨʩʢʠʡ ʙʝʨʝʛ, ʨʘʡʦʥ ʜ. ʏʘʚʘʥʴʛʘ; 7 ï ʟʘʧʦʚʝʜʥʠʢ çʂʠʚʘʯè; 8 

ï ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çʂʝʥʦʟʝʨʩʢʠʡè; 9 ï ʧʦʡʤʘ ʨ. ɺʦʣʭʦʚ; 10 ï ʦʢʨʝʩʪʥʦʩʪʠ ʧ. ʉʦʤʠʥʦ. 

ɿʦʥʳ ʠ ʧʦʜʟʦʥʳ (ʀʩʘʯʝʥʢʦ, ʃʘʚʨʝʥʢʦ, 1980): I ï ʪʫʥʜʨʘ; II  ï ʣʝʩʦʪʫʥʜʨʘ ʠ 

ʧʦʜʛʦʣʴʮʦʚʳʝ ʨʝʜʢʦʣʝʩʴʷ; IIIïV ï ʪʘʡʛʘ: III  ï ʩʝʚʝʨʥʘʷ, IV ï ʩʨʝʜʥʷʷ, V ï ʶʞʥʘʷ 

 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʵʪʠʭ ʦʧʠʩʘʥʠʡ (56) ʚʳʧʦʣʥʝʥʘ ʘʚʪʦʨʘʤʠ ʚ 

ʄʫʨʤʘʥʩʢʦʡ, ɸʨʭʘʥʛʝʣʴʩʢʦʡ, ʃʝʥʠʥʛʨʘʜʩʢʦʡ, ʅʦʚʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʷʭ 

ʠ ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʝʣʠʷ (ʨʠʩ. 1) ʚ 1996ï2020 ʛʛ. ʩ ʧʨʦʮʝʥʪʥʦʡ ʦʮʝʥʢʦʡ 
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ʧʨʦʝʢʪʠʚʥʳʭ ʧʦʢʨʳʪʠʡ (ʇʇ) ʚʩʝʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʧʦ ʷʨʫʩʘʤ. ʇʣʦʱʘʜʴ 

ʦʧʠʩʘʥʠʡ ʚʘʨʴʠʨʫʝʪ ʦʪ 4 ʜʦ 100 ʤ
2 
ʫ ʨʘʟʥʳʭ ʘʚʪʦʨʦʚ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ 

ʦʧʠʩʘʥʠʡ ʥʘ ʩʪʝʥʢʘʭ ʧʨʠʢʦʧʢʠ ʦʮʝʥʠʚʘʣʩʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʧʦʯʚʳ ʠ ʟʘʤʝʨʷʣʘʩʴ ʪʦʣʱʠʥʘ ʧʦʜʩʪʠʣʢʠ. ɽʱʝ 4 ʦʧʠʩʘʥʠʷ ʩ ʊʝʨʩʢʦʛʦ 

ʙʝʨʝʛʘ ɹʝʣʦʛʦ ʤʦʨʷ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʘʚʪʦʨʘʤ ʂ.ɹ. ʇʦʧʦʚʦʡ (ʄɻʋ ʠʤ. 

ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ). ɺ ʚʳʙʦʨʢʫ ʚʦʰʣʦ ʪʘʢʞʝ ʦʧʠʩʘʥʠʝ ɺ.ɺ. ɸʣʘʙʳʰʝʚʘ 

(1926) ʠʟ ʧʦʡʤʳ ʨ. ɺʦʣʭʦʚ, ʩʜʝʣʘʥʥʦʝ ʚ ʰʢʘʣʝ ʨʘʥʛʦʚ ʆ. ɼʨʫʜʝ ʠ 

ʧʨʠʚʝʜʝʥʥʦʝ ʢ ʰʢʘʣʝ ʇʇ (ʂʫʯʝʨʦʚ, 2019). 

ʇʨʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥ ʜʦʤʠʥʘʥʪʥʦ-

ʜʝʪʝʨʤʠʥʘʥʪʥʳʡ ʧʦʜʭʦʜ. ʉʠʥʪʘʢʩʦʥʳ ʠʩʭʦʜʥʦ ʚʳʜʝʣʝʥʳ ʧʦ 

ʜʦʤʠʥʘʥʪʘʤ (ʐʝʥʥʠʢʦʚ, 1938), ʟʘʪʝʤ ʠʭ ʦʙʲʝʤ ʫʪʦʯʥʝʥ ʩ ʧʦʤʦʱʴʶ 

ʜʝʪʝʨʤʠʥʘʥʪʥʳʭ ʛʨʫʧʧ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʣʠʟʢʠʭ ʚʠʜʦʚ (ʂʫʯʝʨʦʚ, 2019), 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʪʘʙʣʠʯʥʳʤ ʤʝʪʦʜʦʤ (Becking, 1957; Westhoff, Maarel, 

1978). ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʙʦʪʘʥʠʯʝʩʢʘʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ IBIS 7.2 (ɿʚʝʨʝʚ, 2007). ʂ ʦʜʥʦʡ ʘʩʩʦʮʠʘʮʠʠ 

ʦʪʥʝʩʝʥʳ ʦʧʠʩʘʥʠʷ ʩʦ ʩʭʦʜʥʳʤ ʥʘʙʦʨʦʤ ʜʦʤʠʥʘʥʪʦʚ ʠ ʜʝʪʝʨʤʠʥʘʥʪʦʚ. 

ʋ ʩʫʙʘʩʩʦʮʠʘʮʠʡ ʤʦʛʫʪ ʙʳʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʜʦʤʠʥʘʥʪʳ ʠ ʜʝʪʝʨʤʠʥʘʥʪʳ 

ʚʜʦʙʘʚʦʢ ʢ ʪʘʢʦʚʳʤ ʘʩʩʦʮʠʘʮʠʠ ʚ ʮʝʣʦʤ (ʂʫʯʝʨʦʚ, 2019). ʇʨʠ ʤʘʣʦʤ 

ʯʠʩʣʝ ʦʧʠʩʘʥʠʡ, ʥʝ ʧʦʟʚʦʣʷʶʱʝʤ ʦʙʦʙʱʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʯʝʨʪʳ ʛʨʫʧʧ, 

ʩʠʥʪʘʢʩʦʥʳ ʦʧʠʩʳʚʘʶʪʩʷ ʢʘʢ ʙʝʟʨʘʥʛʦʚʳʝ ʪʠʧʳ ʩʦʦʙʱʝʩʪʚ. 

ɺʳʜʝʣʝʥʥʳʝ 11 ʩʠʥʪʘʢʩʦʥʦʚ ʩʚʝʜʝʥʳ ʚ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʫʶ 

ʪʘʙʣʠʮʫ (ʪʘʙʣ. 1). ɺ ʥʝʝ ʚʥʝʩʝʥʳ ʪʘʢʞʝ ʩʚʝʜʝʥʠʷ ʦ ʷʨʫʩʥʦʡ ʩʪʨʫʢʪʫʨʝ 

ʩʦʦʙʱʝʩʪʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ. ʇʦʩʣʝʜʥʠʝ ʚʢʣʶʯʘʶʪ 

ʩʚʝʜʝʥʠʷ ʦ ʧʦʯʚʘʭ ʠ ʧʦʯʚʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜʘʭ ʠ ʤʘʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʟʦʥʘʣʴʥʫʶ ʠ ʤʝʨʠʜʠʦʥʘʣʴʥʫʶ 

ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʩʠʥʪʘʢʩʦʥʦʚ. ɺ ʯʠʩʣʝ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ï ʩʫʤʤʘ 

ʧʨʝʚʳʰʝʥʠʡ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʥʘʜ ʙʘʟʦʚʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʚ 10̄ C (çʛʨʘʜʫʩʦ-ʜʥʠ ʚʳʰʝ 10̄ Cè; GDD) ʧʦ ʜʘʥʥʳʤ 

ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʩʧʫʪʥʠʢʦʚʦʡ ʤʝʪʝʦʩʲʝʤʢʠ (NASA predictioné, 2024) 

ʠ ʨʘʩʩʯʠʪʘʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ ʠʟ ʵʪʦʡ ʩʝʪʠ ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ ʂʦʥʨʘʜʘ (K) (Tuhkanen, 1980). 

ʋ ʮʝʥʦʬʣʦʨ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʚ ʦʙʲʝʤʝ ʚʳʜʝʣʝʥʥʳʭ 

ʩʠʥʪʘʢʩʦʥʦʚ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʝ (ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʚʣʘʞʥʦʩʪʠ ʠ ʤʠʥʝʨʘʣʴʥʦʤʫ ʙʦʛʘʪʩʪʚʫ ʧʦʯʚ) ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ (ʧʦ 

ʰʠʨʦʪʥʳʤ ʠ ʭʦʨʠʦʥʦʤʠʯʝʩʢʠʤ ʵʣʝʤʝʥʪʘʤ) ʩʧʝʢʪʨʳ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʩ 

ʫʯʝʪʦʤ ʇʇ ʚʠʜʦʚ (ʪʘʙʣ. 1). ɼʣʷ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʜʧʦʯʪʝʥʠʡ 

ʚʠʜʦʚ ʠʩʧʦʣʴʟʦʚʘʥʳ ʬʠʪʦʠʥʜʠʢʘʮʠʦʥʥʳʝ ʰʢʘʣʳ ʃ.ɻ. ʈʘʤʝʥʩʢʦʛʦ ʠ ʜʨ. 

(1956) c ʫʪʦʯʥʝʥʠʷʤʠ ʜʣʷ ʨʝʛʠʦʥʘ (ʂʫʯʝʨʦʚ, 2019). ɼʘʥʥʳʝ ʦʙ ʘʨʝʘʣʘʭ 

ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʦʩʥʦʚʘʥʳ ʥʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʘʭ ʕ. 

ɻʫʣʴʪʝʥʘ ʠ ʄ. ʌʨʠʟʘ (Hult®n, Fries, 1986) ʩ ʫʪʦʯʥʝʥʠʷʤʠ (ʂʫʯʝʨʦʚ, 

2019), ʤʭʦʚ ʠ ʧʝʯʝʥʦʯʥʠʢʦʚ ï ʥʘ ʤʦʥʦʛʨʘʬʠʷʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʄ.ʉ. ʠ 

ɽ.ɸ. ʀʛʥʘʪʦʚʳʭ (2003, 2004) ʠ ʈ.ʅ. ʐʣʷʢʦʚʘ (1976ï1982). 
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ʍʦʨʠʦʥʦʤʠʯʝʩʢʠʝ ʛʝʦʵʣʝʤʝʥʪʳ ʫʩʪʘʥʦʚʣʝʥʳ ʧʫʪʝʤ ʩʦʦʪʥʝʩʝʥʠʷ 

ʚʠʜʦʚʳʭ ʘʨʝʘʣʦʚ ʩ ʚʳʜʝʣʘʤʠ ʩʠʩʪʝʤʳ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ 

ʨʘʡʦʥʠʨʦʚʘʥʠʷ ɿʝʤʣʠ (ʂʘʤʝʣʠʥ, 2018). 

ʉʠʥʪʘʢʩʦʥʳ ʩ ʥʘʠʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʦʧʠʩʘʥʠʡ ʩʦʧʦʩʪʘʚʣʝʥʳ ʧʦ 

ʩʚʦʝʤʫ ʬʣʦʨʠʩʪʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʩʦ ʩʢʘʥʜʠʥʘʚʩʢʠʤʠ ʠ 

ʮʝʥʪʨʘʣʴʥʦʝʚʨʦʧʝʡʩʢʠʤʠ ʤʦʣʠʥʠʝʚʳʤʠ ʣʫʛʘʤʠ ʠ ʧʫʩʪʦʰʘʤʠ (ʪʘʙʣ. 2). 

ʅʦʤʝʥʢʣʘʪʫʨʘ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʜʘʥʘ ʧʦ ʉ.ʂ. ʏʝʨʝʧʘʥʦʚʫ 

(1995), ʤʭʦʚ ï ʧʦ ʄ.ʉ. ʀʛʥʘʪʦʚʫ ʩ ʩʦʘʚʪʦʨʘʤʠ (Ignatov et al., 2006), 

ʧʝʯʝʥʦʯʥʠʢʦʚ ï ʧʦ ɸ.ɼ. ʇʦʪʝʤʢʠʥʫ ʠ ɽ.ɺ. ʉʦʬʨʦʥʦʚʦʡ (2009). ɺʠʜʳ, 

ʦʪʩʫʪʩʪʚʫʶʱʠʝ ʚ ʵʪʠʭ ʠʩʪʦʯʥʠʢʘʭ, ʧʨʠʚʝʜʝʥʳ ʧʦ ʯʝʢ-ʣʠʩʪʫ ʤʠʨʦʚʦʡ 

ʬʣʦʨʳ (The World Floraé, 2024).  
ʊʘʙʣʠʮʘ 1 

ʌʠʪʦʮʝʥʦʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʣʠʥʠʝʚʳʭ ʣʫʛʦʚ  

ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʧʨʝʜʝʣʝ ʘʨʝʘʣʘ ʚ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ 
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34 1

3   
20

8     
  

 Rhytidiadelphus subpinnatus d 75
4    

20
1 

1
+    

  

 R. triquetrus d 75
13    

20
3     

  

 Carex flava c 50
3 

2
23   

20
+   

18
+ 

11
1 

  

 Calamagrostis groenlandica c 50
+  

4
5 

20
1      

  

 Calluna vulgaris c 75
5 

1
2 

2
1 

40
+ 

60
4    

16
+ 

  

 Nardus stricta c 50
2 

1
+ 

3
3 

60
2 

20
2    

16
+ 

  

 Vaccinium vitis-idaea c 75
1   

40
+ 

80
1 

1
3 

1
+   

  

 Empetrum hermaphroditum c 75
4  

3
2  

80
1     

  

 Trollius europaeus c 63
1 

1
2  

100
11 40

2    
5

+ 
 1 

 Bartsia alpina c 75
1 

2
2 

2
+ 

80
+ 

60
1     

  

 Solidago lapponica c 88
2 

1
2  

100
6 

80
3     

  

 Saussurea alpina c 88
2 

1
+  

80
1 

60
4     

  

 Agrostis borealis c 50
+ 

1
+  

60
+ 

20
+     

  

 Pinguicula vulgaris c 75
1 

2
2 

2
1  

80
1   

9
+  

  

 Andromeda polifolia c 75
1 

2
2 

1
+  

60
1     

  

 Selaginella selaginoides c 75
+   

20
+ 

80
+   

9
+  

  

 Tofieldia pusilla c 63
1 

1
1   

80
1     

  

 Carex adelostoma c 25
+ 

2
2   

40
+     

  

 Juniperus sibirica b 75
2   

20
+ 

40
2     

  

 Carex vaginata c 75
1 

1
+  

20
+ 

60
+ 

1
1    

  

 Ledum palustre c 88
1    

40
+ 

1
+    

  

 Vaccinium uliginosum c 100
18 1

+ 
4

21 60
1 

100
5 

2
5   

26
1 
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 Salix phylicifolia b 25
1 

1
1 

4
1 

20
+ 

60
7   

91
2 

37
+ 

  

 Galium uliginosum c 63
1 

1
+ 

4
2  

60
+   

64
1 

11
+ 

  

 Calliergonella lindbergii d 50
4 

2
23 1

1  
20

+  
1

+ 
36

9 
68

12   

 Eriophorum angustifolium c 
 

2
3      

18
5 

5
+ 

  

 Campylium protensum d 13
+ 

1
28      

9
+ 

5
+ 

  

 Fissidens bryoides d 25
+ 

2
2       

11
+ 

  

 Oncophorus wahlenbergii d 
 

1
5        

  

 Cinclidium subrotundum d 
 

1
3        

  

 Trichophorum alpinum c 25
+ 

2
+      

36
1  

  

 Campylium stellatum d 25
3 

2
8     

1
3 

82
7 11

1 
  

 Betula callosa b 
  

3
+       

  

 Salix lanata b 
  

2
+ 

20
+      

  

 Carex aquatilis c 13
2  

4
1  

20
2     

  

 Sanguisorba officinalis c 
  

4
7       

  

 Viola epipsiloides c 
  

4
7       

  

 Pedicularis sceptrum-carolinum c 
  

4
2       

  

 Polytrichum jensenii d 
  

4
18       

  

 Straminergon stramineum d 
  

3
2       

  

 Philonotis tomentella d 
  

2
2       

  

 Plagiomnium curvatulum d 
  

2
2       

  

 Warnstorfia pseudostraminea d 
  

2
+       

  

 Polytrichum commune d 13
+  

4
13  

40
+     

  

 Naumburgia thyrsiflora c 
  

4
+     

55
1 

5
+ 

  

 Stellaria palustris c 
  

4
+     

36
1  

1
1
  

 Carex acuta c 
  

1
+  

60
2   

27
1 

58
1 

  

 Allium schoenoprasum c 
  

2
+  

40
2    

32
+ 

  

 Juncus filiformis c 13
+ 

1
8 4

1  
20

+ 
1

2 
1

+  
63

5 
  

 Agrostis gigantea c 
  

4
9      

47
1 

1
1
  

 Festuca ovina s.l. c 13
+  

1
+ 

80
1      

  

 Omalotheca norvegica c 
   

100
+      

  

 Hieracium nigrescens s.l. c 
   

80
+      

  

 Poa alpina c 
   

40
+      

  

 Carex bigelowii c 
   

40
+      

  

 Cerastium scandicum c 
   

40
+      

  

 Epilobium lactiflorum c 
   

40
+      

  

 Phyllodoce caerulea c 
   

40
+      

  

 Veronica alpina c 
   

40
+      

  

 Bryum pseudotriquetrum d 13
+   

60
+   

1
3 

36
1 

5
+ 

  

 Barbilophozia lycopodioides d 13
+   

60
9      

  

 Sciuro-hypnum reflexum d 
   

60
+      

  

 S. starkei d 
   

60
+      

  

 Pohlia nutans d 
   

40
+      

  

 Bartramia ithyphylla d 
   

40
+      

  

 Betula nana b 25
1   

40
+ 

40
6     

  

 B. czerepanovii b 
   

40
1 

20
+     
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 Taraxacum croceum c 25
+ 

1
1  

40
+ 

60
+     

  

 Bistorta vivipara c 13
+  

1
+ 

60
+ 

20
+     

  

 Avenella flexuosa s.l. c 13
+   

80
+ 

80
3    

16
+ 

  

 Cirsium heterophyllum c 38
1   

40
4 

100
6     

 1 

 Vaccinium myrtillus c 
   

100
5 

40
+ 

1
+    

  

 Hieracium vulgatum s.l. c 38
+   

40
+ 

40
+     

  

 Anthoxanthum alpinum c 25
+   

100
5 

80
+     

  

 Euphrasia frigida c 13
+   

100
1 

60
+     

  

 Alchemilla cf glomerulans s.l. c 25
+   

80
1 

40
1     

  

 Antennaria dioica c 
   

20
+ 

40
1     

  

 Geranium sylvaticum c 
   

100
15 60

6 
1

3    
  

 Melica nutans c 
   

80
3 

40
+ 

1
+    

  

 Sanionia uncinata d 25
1  

2
1 

80
2 

40
1 

1
10   

5
+ 

  

 Angelica sylvestris c 25
+ 

1
+  

60
6 

20
1 

1
+  

9
+  

 1 

 Rubus saxatilis c 13
+   

80
9  

1
1   

5
+ 

 1 

 Campanula rotundifolia c 13
+   

80
+     

11
+ 

 + 

 Chamaenerion angustifolium c 25
+   

100
2      

 1 

 Achillea millefolium s.l. c 
   

80
3 

20
+     

 + 

 Dianthus superbus c 
   

100
+     

5
+ 

 3 

 Salix glauca b 13
2    

80
3     

  

 Oxycoccus microcarpus c 
    

40
+     

  

 Trichophorum cespitosum c 
    

20
4     

  

 Hylocomium splendens d 25
11    

80
10    

5
+ 

  

 Pleurozium schreberi d 
    

60
9 1

1   
5

+ 
  

 Viola epipsila c 
 

1
+   

60
1 

2
3  

9
+  

  

 Calamagrostis phragmitoides c 
 

1
+   

40
+ 

2
8  

36
2  

  

 Carex juncella c 25
+ 

1
+   

40
2 

1
3   

11
1 

  

 Rubus arcticus c 
    

40
+ 

1
+    

  

 Juniperus communis b 
     

1
15    

  

 Alnus incana b 
     

1
15 1

1 
64

2 
68

2 
 20 

 Agrostis canina c 
   

20
1   

1
8  

5
+ 

  

 Betula pubescens b 
     

1
1 

2
+ 

55
+ 

21
+ 

 1 

 Pinus sylvestris b 38
+      

2
+ 

64
1 

21
+ 

  

 Salix cinerea b 
      

1
+ 

36
+ 

5
+ 

1
+
  

 Equisetum fluviatile c 
  

1
+    

1
5 

91
9 5

+ 
  

 Prunella vulgaris c 
     

1
2 

2
8 64

1 
16

+ 
  

 Leontodon autumnalis c 
      

2
3 

73
+ 

16
+ 

1
1
  

 Phragmites australis c 
      

1
8 55

2 
21

+ 
 + 

 Agrostis stolonifera c 
      

1
10 

91
7 21

+ 
  

 Carex serotina c 
      

2
5 

82
11  

  

 Dactylorhiza incarnata c 
      

1
+ 

73
+  

  

 Juncus alpino-articulatus c 
      

1
+ 

64
2  

  

 Pedicularis palustris c 
      

1
+ 

64
2  

  

 Carex flava Ĭ serotina c 
      

1
5 

36
1  

  

 C. diandra c 
      

1
+ 

27
7  
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 Scorpidium scorpioides d 
      

1
8 

82
16  

  

 Salix pentandra b 
       

64
1 

5
+ 

  

 Equisetum palustre c 
    

20
1 

1
+  

55
4  

  

 Ranunculus reptans c 
       

45
2 

16
+ 

  

 Juncus nodulosus c 
       

36
+ 

16
+ 

  

 Thyselium palustre c 
       

91
1  

  

 Lycopus europaeus c 
       

73
1  

  

 Scutellaria galericulata c 
       

73
1  

  

 Potamogeton gramineus c 
       

55
3  

  

 Triglochin palustre c 
       

55
1  

  

 Cicuta virosa c 
       

45
+  

  

 Equisetum variegatum c 
       

36
11  

  

 Eriophorum latifolium c 
       

36
2  

  

 Carex pulchella c 
       

27
1  

  

 Scorpidium cossonii d 
       

73
22 5

3 
  

 Warnstorfia tundrae d 
       

36
6  

  

 Galium palustre c 38
+    

20
+ 

1
+ 

1
1 

73
+ 

63
1 

1
3
  

 Comarum palustre c 13
+ 

1
2 

2
1   

1
+  

73
1 

74
1 

  

 Lythrum salicaria c 
       

73
1 

84
1 

  

 Myosotis palustris c 
       

55
2 

21
1 

  

 Fissidens adianthoides d 
     

1
+  

27
+ 

37
3 

  

 Frangula alnus b 
      

1
+ 

9
+ 

58
+ 

  

 Euphrasia hirtella c 
       

9
+ 

47
+ 

  

 Calamagrostis neglecta c 
       

9
+ 

37
1 

  

 Trifolium medium c 
        

42
4 

 1 

 Mentha arvensis c 
      

1
3 

18
+ 

58
1 

2
+
  

 Calamagrostis canescens c 
      

1
5  

42
1 

1
20

  

 Carex cespitosa c 
      

1
+  

32
2 

1
+
  

 Ptarmica cartilaginea c 
        

89
3 

1
1
  

 Veronica longifolia c 
        

79
2 

2
1
  

 Climacium dendroides d 
  

1
1  

20
+ 

1
+ 

1
1 

9
+ 

63
7 1

+
  

 Hieracium umbellatum c 
      

1
2 

18
+ 

79
1 

1
3
 5 

 Lysimachia vulgaris c 
        

84
2 

2
1
 1 

 Galium boreale c 
        

63
2 

2
2
 10 

 Vicia cracca c 
        

42
1 

1
+
 1 

 Quercus robur b 
         

1
+
  

 Kadenia dubia c 
        

11
+ 

2
8
  

 Gentiana pneumonanthe c 
         

2
1
  

 Poa palustris c 
         

1
8
  

 Geranium palustre c 
         

1
3
  

 Leucanthemum vulgare c 
         

1
3
  

 Alopecurus pratensis c 
         

1
2
  

 Succisa pratensis c 
         

1
1
  

 Viola persicifolia c 
         

1
+
  

 Rosa majalis b 
         

1
+
 5 
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 Betula pendula a1 
         

 25 

 Brachypodium pinnatum c 
         

 30 

 Veronica chamaedrys c 
         

 7 

 Equisetum pratense c 
         

 5 

 Calamagrostis epigeios c 
         

 5 

 Galium album c 
         

 5 

 Poa pratensis c 
         

 1 

 Bistorta major c 
         

 1 

 Alchemilla acutiloba c 
         

 1 

 Lathyrus pratensis c 
         

 1 

 Vicia sepium c 
         

 1 

 Clinopodium vulgare c 
         

 + 

 Knautia arvensis c 
         

 + 

ʂʦʥʩʪʘʥʪʥʳʝ ʚʠʜʳ 

 Molinia caerulea c 75
7 

2
28 

4
38 

80
25 

100
12 

2
60 

2
55 73

4 
100

56 
2

45
 30 

 Parnassia palustris c 50
+ 

1
1 

4
9  

60
1 

1
+ 

2
3 

73
2 

63
+ 

  

 Filipendula ulmaria s.l. c 88
1 

1
2   

60
2 

1
+ 

1
3 

36
+ 

79
2 

2
3
  

ʇʨʦʯʠʝ ʚʠʜʳ 

 Betula pubescens s.l. a1 
    

20
+ 

1
3    

  

 Pinus sylvestris a1 
     

 
  

5
1 

 5 

 Alnus incana a2 
     

1
3 

1
10 9

1 
5

+ 
  

 Betula pubescens a2 
     

1
2   

5
+ 

  

 Picea Ĭ fennica a2 
     

1
1    

  

 Salix myrsinifolia b 13
+    

20
1  

2
2 

100
6 

42
1 

1
+
  

 S. lapponum b 25
+ 

1
3 

4
3     

45
1 

26
+ 

  

 Picea Ĭ fennica b 25
+         

  

 Potentilla erecta c 
   

40
+ 

60
4  

1
5 

27
+ 

79
1 

1
3
 3 

 Deschampsia cespitosa c 
  

1
+  

20
+ 

1
+  

9
+ 

26
+ 

 1 

 Trientalis europaea c 50
+  

4
3 

40
+ 

80
1 

2
3    

  

 Viola canina s.l. c 
   

80
+ 

40
+  

1
1  

42
+ 

1
3
  

 Carex rostrata c 13
+ 

1
1    

1
3  

27
1  

  

 Caltha palustris c 13
+    

20
+   

36
1 

16
+ 

  

 Lathyrus palustris c 
  

2
+   

1
2 

 

 
5

+ 
1

+
  

 Phleum alpinum c 13
+  

2
+ 

40
+     

  

 Huperzia appressa c 25
+ 

1
+   

20
+     

  

 Chamaepericlymenum suecicum c 25
1  

3
2   

1
8    

  

 Dactylorhiza maculata c 38
+    

20
+    

5
+ 

  

 Agrostis tenuis c 
  

2
5   

1
3    

 1 

 Carex nigra c 
       

18
1 

32
+ 

1
1
  

 Orthilia secunda c 25
+    

20
+     

  

 Melampyrum pratense s.l. c 25
+    

20
+     

  

 Castilleja lapponica c 25
+    

20
+     

  

 Hieracium alpinum c 25
+    

20
+     

  

 Dactylorhiza hebridensis c 
 

1
2      

36
+  

  

 Equisetum arvense c 
  

1
+      

26
1 

  

 Inula salicina c 
       

9
+ 

26
1 
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 Ranunculus auricomus s.l. c 
        

26
+ 

1
1
  

 Hieracium atratum s.l. c 25
+         

  

 H. caesium s.l. c 25
+         

  

 Festuca rubra c 
  

1
4       

  

 Cardamine dentata c 
       

27
1  

  

 Thalictrum rariflorum c 
        

26
+ 

  

 Sphagnum spp.  d 63
4 

1
8 2

3 
20

+ 
40

8 1
2 

1
+   

  

 S. capillifolium + russowii d 38
1 

1
2   

20
7     

  

 Dicranum majus d 38
1 

1
+   

20
+     

  

 Plagiomnium ellipticum d 25
+    

20
+ 

1
2    

  

 Calliergon cordifolium d 50
+  

1
1    

1
8   

  

 Aulacomnium palustre d 13
+   

20
+   

1
5   

  

 Philonotis fontana d 
   

20
2    

27
5  

  

 Hepaticae spp. d 
    

60
4   

9
+  

  

 Brachythecium spp. d  
    

1
1    

 20 

 Sphagnum centrale d 25
+         

  

 Scapania sp. d 
  

2
1       

  

 Mnium sp. d 
   

40
+      

  

 Dicranum spp. d 
    

40
3     

  

ʉʨʝʜʥʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʷʨʫʩʦʚ, % 

 ï ʚʳʩʦʢʦʩʪʚʦʣʴʥʳʭ ʜʝʨʝʚʴʝʚ  a1 ï ï ï ï ï 2 ï ï 2
+
 ï 30 

 ï ʥʠʟʢʦʩʪʚʦʣʴʥʳʭ ʜʝʨʝʚʴʝʚ  a2 1 ï ï 1 1 5 10 1 <1 ï ï 

 ï ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʧʦʜʨʦʩʪʘ b 15 3 5 1 15 30 2 15 5 1 25 

 ï ʪʨʘʚ ʠ ʢʫʩʪʘʨʥʠʯʢʦʚ c 60 80 75 90 75 95 95 80 85 95 95 

 ï ʤʭʦʚ d 85 80 45 15 50 15 25 80 30 <1 20 

ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ ʷʨʫʩʦʚ, ʤ: 

 ï ʥʠʟʢʦʩʪʚʦʣʴʥʳʭ ʜʝʨʝʚʴʝʚ  a2 5.5 ï ï 5.5 ? 4ï5 5 7 5 ï ï 

 ï ʢʫʩʪʘʨʥʠʢʦʚ ʠ ʧʦʜʨʦʩʪʘ b <1 <0.5 0.9 1.0 0.8 1.5 1.5 1.5 1.5 0.8 1.3 

 ʉʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʧʦʜʩʪʠʣʢʠ, ʩʤ 17 28 3ï5 ? 10 1 0 <0.5 2 ? >15 

 ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ  ʧ, ʢʤ ʧ ʧ, ʢʤ ʢʤ ʧ, ʢʤ ʧ ʪʩ, ʛ ʪʩ, ʛ ʧ, ʢʤ ʪʩ ʧ 

 ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʩ ʩ ʩ ʫʦ ʩ ʩ ʩ ʩ ʢ, ʩ ʩ ʢ 

 ʉʨʝʜʥʠʡ ʫʢʣʦʥ,  ̄ 48 0 0 45 15 3 0 0 2 0 0 

 ʕʢʩʧʦʟʠʮʠʷ ʩʢʣʦʥʘ ɺ, ɿ ʨʚʥ ʨʚʥ ʖɿ ʚʩʝ ʉ, ʖ ʨʚʥ  ʨʚʥ  ʚʩʝ ʨʚʥ ʨʚʥ 

 GDD 208 208 171 229 218 281 484 484 505 668 658 

 K 32.2 32.2 26.6 33.0 32.6 34.4 35.7 35.7 38.3 32.6 36.1 

 ʏʠʩʣʦ ʦʧʠʩʘʥʠʡ 8
 

2
 

4
 

5
 

5
 

2
 

2
 

11
 

19
 

2 1 

 ʉʧʝʢʪʨʳ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʮʝʥʦʬʣʦʨ ʩʦʩʫʜʠʩʪʳʭ 

ʨʘʩʪʝʥʠʡ ʩ ʫʯʝʪʦʤ ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʳʪʠʷ ʚʠʜʦʚ, % 

ʀʥʜʠʢʘʪʦʨʳ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ 

 ʂʩʝʨʦʤʝʟʦʬʠʪʳ 0 0 0 0 0 0 0 0 1 0 0 

 ʄʝʟʦʬʠʪʳ 28 6 13 61 32 24 9 13 14 11 67 

 ɻʠʛʨʦʤʝʟʦʬʠʪʳ 58 40 79 37 42 65 59 19 61 83 32 

 ʄʝʟʦʛʠʛʨʦʬʠʪʳ 11 47 5 2 18 9 22 36 19 4 1 

 ɻʠʛʨʦʬʠʪʳ 3 6 2 + 8 2 6 18 4 2 + 

 ɻʝʣʦʬʠʪʳ 0 1 1 0 0 0 4 14 1 + 0 
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ʀʥʜʠʢʘʪʦʨʳ ʙʦʛʘʪʩʪʚʘ ʧʦʯʚʳ 

 ʆʣʠʛʦʪʨʦʬʳ 38 4 19 1 21 4 0 1 1 0 0 

 ʆʣʠʛʦʤʝʟʦʪʨʦʬʳ 8 1 4 10 9 15 6 1 1 + 3 

 ʄʝʟʦʪʨʦʬʳ 22 27 26 46 37 23 6 22 14 9 54 

 ʄʝʟʦʵʚʪʨʦʬʳ 32 68 44 43 33 58 82 73 80 88 43 

 ʕʚʪʨʦʬʳ + 0 7 0 + + 6 3 4 3 + 

ʐʠʨʦʪʥʳʝ ʛʝʦʵʣʝʤʝʥʪʳ ʠ ʠʭ ʛʨʫʧʧʳ 

 ɸʨʢʪʠʯʝʩʢʠʡ ʠ ʘʨʢʪʦʘʣʴʧʠʡʩʢʠʡ 1 0 4 1 1 0 0 0 0 0 0 

 ɻʠʧʦʘʨʢʪʠʯʝʩʢʠʡ, ʘʨʢʪʦʙʦʨʝʘʣʴʥʳʡ 

 ʠ ʛʠʧʦʘʨʢʪʦʤʦʥʪʘʥʥʳʡ  
39 16 15 21 37 5 0 15 2 0 0 

 ɹʦʨʝʘʣʴʥʳʡ 45 25 32 50 43 37 13 32 13 3 13 

 ɹʦʨʝʦʥʝʤʦʨʘʣʴʥʳʡ 1 2 0 6 4 12 16 11 8 25 20 

 ʅʝʤʦʨʘʣʴʥʳʡ 0 0 0 0 0 0 0 0 + 5 0 

 ʃʝʩʦʩʪʝʧʥʦʡ 0 0 0 0 0 0 0 0 1 0 0 

 ʇʦʣʠʟʦʥʘʣʴʥʳʡ 14 57 49 22 15 46 71 42 76 67 67 

ʍʦʨʠʦʥʦʤʠʯʝʩʢʠʝ ʛʝʦʵʣʝʤʝʥʪʳ ʠ ʠʭ ʛʨʫʧʧʳ 

 ʇʣʶʨʠʨʝʛʠʦʥʘʣʴʥʳʡ + 0 + + 0 0 5 8 + 0 + 

 ɻʦʣʘʨʢʪʠʯʝʩʢʠʡ  40 23 29 5 24 12 7 41 11 10 7 

 ɺʦʩʪʦʯʥʦʘʤʝʨʠʢʘʥʦ-ʝʚʨʘʟʠʘʪʩʢʠʡ 

 ʠ ʘʤʬʠʘʪʣʘʥʪʠʯʝʩʢʠʡ  
17 29 5 12 12 10 10 13 3 3 0 

 ɽʚʨʘʟʠʘʪʩʢʦ-ʟʘʧʘʜʥʦʘʤʝʨʠʢʘʥʩʢʠʡ 

 ʠ ʝʚʨʘʟʠʘʪʩʢʠʡ 
8 2 27 18 9 6 10 10 10 8 13 

 ɽʚʨʦʩʠʙʠʨʩʢʠʡ 16 12 6 20 30 24 18 16 16 24 37 

 ɽʚʨʦʩʠʙʠʨʩʢʦ- ʠ ʝʚʨʦʧʝʡʩʢʦ-

ʜʨʝʚʥʝʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʝ 
10 33 32 41 21 48 50 8 58 51 43 

 ɽʚʨʦʧʝʡʩʢʠʡ  9 1 1 4 4 0 0 4 2 4 + 

ʇʨʠʤʝʯʘʥʠʝ. ʉʠʥʪʘʢʩʦʥʳ: 1ï5 ï Vaccinieto uliginosi-Molinietum: 1 ï solenostomosum 

obovatae, 2 ï caricosum flavae, 3 ï agrostoso giganteae-polytrichosum, 4 ï geraniosum 

sylvatici, 5 ï sphagno-hylocomiosum; 6 ï Molinia  caerulea + Calamagrostis phragmitoides; 7 

ï Molinia  caerulea + Prunella vulgaris; 8 ï Caricetum serotinae scorpidiosum; 9 ï 

Molinietum trifoliosum medii; 10 ï Molinia caerulea + Kadenia dubia; 11 ï Molinia  caerulea 

+ Brachypodium pinnatum. 

ɼʣʷ ʚʠʜʦʚ ʧʨʠʚʦʜʷʪʩʷ ʧʦʩʪʦʷʥʩʪʚʦ (%) ʠ (ʚ ʥʘʜʩʪʨʦʯʥʦʤ ʨʝʛʠʩʪʨʝ) ʩʨʝʜʥʝʝ 

ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ (%). ɼʣʷ ʩʠʥʪʘʢʩʦʥʦʚ ʩ ʯʠʩʣʦʤ ʦʧʠʩʘʥʠʡ ʤʝʥʝʝ 5 ʫʢʘʟʘʥʦ ʯʠʩʣʦ 

ʦʧʠʩʘʥʠʡ, ʛʜʝ ʚʩʪʨʝʯʝʥ ʚʠʜ. ɺ ʩʣʫʯʘʝ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʦʧʠʩʘʥʠʷ ʧʨʠʚʦʜʷʪʩʷ ʪʦʣʴʢʦ ʧʦʢʨʳʪʠʷ. 

ɼʝʪʝʨʤʠʥʘʥʪʥʳʝ ʛʨʫʧʧʳ ʚʳʜʝʣʝʥʳ ʩʝʨʳʤ ʬʦʥʦʤ ʠ ʞʠʨʥʦʡ ʨʘʤʢʦʡ; ʚʠʜʳ ʚ ʥʠʭ 

ʩʦʨʪʠʨʦʚʘʥʳ ʧʦ ʷʨʫʩʘʤ, ʜʘʣʝʝ ʧʦ ʫʙʳʚʘʥʠʶ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʚʦ ʚʩʝʤ ʤʘʩʩʠʚʝ ʦʧʠʩʘʥʠʡ 

ʪʘʙʣʠʮʳ. ʋ ʜʦʤʠʥʘʥʪʦʚ ʠ ʩʫʙʜʦʤʠʥʘʥʪʦʚ ʟʥʘʯʝʥʠʷ ʧʦʩʪʦʷʥʩʪʚʘ ʠ ʧʦʢʨʳʪʠʷ ʚʳʜʝʣʝʥʳ 

ʧʦʣʫʞʠʨʥʳʤ ʰʨʠʬʪʦʤ. ʉʨʝʜʥʝʝ ʧʨʦʝʢʪʠʚʥʦʝ ʧʦʢʨʳʪʠʝ ʚʠʜʦʚ ʤʝʥʝʝ 0.5% ʦʪʤʝʯʝʥʦ ʧʣʶʩʦʤ 

ç+è. ʇʨʦʯʝʨʢ çïè ï ʦʪʩʫʪʩʪʚʠʝ ʷʨʫʩʘ ʠʣʠ ʧʦʜʲʷʨʫʩʘ, ʟʥʘʢ ʚʦʧʨʦʩʘ ç?è ï ʦʪʩʫʪʩʪʚʠʝ ʜʘʥʥʳʭ. 

ʀʩʢʣʶʯʝʥʳ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʚʠʜʳ ʩʦ ʚʩʪʨʝʯʘʝʤʦʩʪʴʶ 20% ʠ ʤʝʥʝʝ ʚ ʢʘʞʜʦʤ ʠʟ ʩʠʥʪʘʢʩʦʥʦʚ 

(ʧʨʠ ʯʠʩʣʝ ʦʧʠʩʘʥʠʡ ʦʪ 3 ʜʦ 5 ï ʚʩʪʨʝʯʝʥʥʳʝ ʚ ʝʜʠʥʩʪʚʝʥʥʦʤ ʦʧʠʩʘʥʠʠ), ʚʩʭʦʜʳ ʜʝʨʝʚʴʝʚ ʠ 

ʢʫʩʪʘʨʥʠʢʦʚ. 

ɻʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʯʚʳ: ʧ ï ʧʝʩʦʢ, ʢʤ ï ʢʘʤʝʥʠʩʪʳʡ, ʪʩ ï ʪʷʞʝʣʳʡ 

ʩʫʛʣʠʥʦʢ, ʛ ï ʛʣʠʥʘ. ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ: ʩ ï ʩʠʣʠʢʘʪʥʳʝ, ʫʦ ï ʫʣʴʪʨʘʦʩʥʦʚʥʳʝ, ʢ ï 

ʢʘʨʙʦʥʘʪʥʳʝ; çʨʚʥè ï ʨʦʚʥʳʡ ʫʯʘʩʪʦʢ. GDD ï ʩʫʤʤʘ ʛʨʘʜʫʩʦ-ʜʥʝʡ ʚʳʰʝ 10̄ ʉ (NASA 

predictioné, 2024), K ï ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ ʂʦʥʨʘʜʘ (Tuhkanen, 1980). 

ʆʙʦʟʥʘʯʝʥʠʷ ʷʨʫʩʦʚ ʨʘʩʰʠʬʨʦʚʘʥʳ ʚ ʪʘʙʣʠʮʝ. ɺ ʩʧʝʢʪʨʘʭ ʮʝʥʦʬʣʦʨ ʧʨʦʮʝʥʪʥʳʝ ʜʦʣʠ 

ʜʦʤʠʥʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʚʳʜʝʣʝʥʳ ʧʦʣʫʞʠʨʥʳʤ ʰʨʠʬʪʦʤ; ç+è ï ʚʝʩ ʵʣʝʤʝʥʪʘ ʚ 

ʩʧʝʢʪʨʝ ʤʝʥʝʝ 0.5%. 
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ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʳʜʝʣʝʥʥʳʭ ʩʠʥʪʘʢʩʦʥʦʚ. ʆʧʠʩʘʥʥʳʝ ʥʘʤʠ 

ʤʦʣʠʥʠʝʚʳʝ ʣʫʛʘ ʠ ʧʫʩʪʦʰʠ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʫʤʝʨʝʥʥʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ 

ʢʣʠʤʘʪʝ, ʚ ʠʥʪʝʨʚʘʣʝ ʟʥʘʯʝʥʠʡ K 27ï36, ʚ ʩʘʤʳʭ ʚʦʩʪʦʯʥʳʭ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷʭ ʚ ʂʝʥʦʟʝʨʴʝ ʜʦ 38. ʇʨʠ ʵʪʦʤ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 

ʚʝʛʝʪʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʦʡ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʨʦʩʪʝ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ Molinia caerulea ʧʝʨʝʭʦʜʠʪ ʧʦʜ ʧʦʣʦʛ ʣʝʩʘ, ʟʘ 

ʋʨʘʣʦʤ, ʦʜʥʘʢʦ, ʚʥʦʚʴ ʧʦʷʚʣʷʷʩʴ ʥʘ ʣʫʛʘʭ (ʩʤ. ʥʠʞʝ), ʘ ʚ ɸʨʘʣʦ-

ʂʘʩʧʠʡʩʢʦʤ ʨʝʛʠʦʥʝ ʜʘʞʝ ʥʘ ʤʦʢʨʳʭ ʩʦʣʦʥʯʘʢʘʭ (ʈʦʞʝʚʠʮ, 1934). 

ɺ ʪʨʘʚʷʥʦʤ ʷʨʫʩʝ ʩʦʦʙʱʝʩʪʚ ʙʦʣʴʰʠʥʩʪʚʘ ʪʠʧʦʚ ʧʦ ʧʦʢʨʳʪʠʶ 

ʧʨʝʦʙʣʘʜʘʶʪ ʛʠʛʨʦʤʝʟʦʬʠʪʳ ʠ ʤʝʟʦʵʚʪʨʦʬʳ, ʚ ʙʦʣʴʰʦʡ ʤʝʨʝ 

ʚʩʣʝʜʩʪʚʠʝ ʛʦʩʧʦʜʩʪʚʘ Molinia caerulea. ɺ ʦʩʪʘʣʴʥʦʤ ʩʦʦʙʱʝʩʪʚʘ 

ʚʝʩʴʤʘ ʨʘʟʥʦʨʦʜʥʳ ʠ ʧʦ ʟʘʥʠʤʘʝʤʳʤ ʠʤʠ ʵʢʦʪʦʧʘʤ, ʠ ʧʦ ʚʠʜʦʚʦʤʫ 

ʩʦʩʪʘʚʫ. ɺ ʯʠʩʣʦ ʠʭ ʧʦʩʪʦʷʥʥʳʭ ʚʠʜʦʚ ʧʦʤʠʤʦ ʩʘʤʦʡ M. caerulea 

ʚʭʦʜʷʪ ʣʠʰʴ Filipendula ulmaria s.l. (incl. F. denudata) ʠ Parnassia 

palustris. ɺʩʝ ʵʪʠ ʚʠʜʳ ʦʪʥʦʩʷʪʩʷ ʢ ʤʝʟʦʵʚʪʨʦʬʥʳʤ ʛʠʛʨʦʤʝʟʦʬʠʪʘʤ. 

ʇʝʨʝʭʦʜ Molinia caerulea ʢ ʧʨʦʠʟʨʘʩʪʘʥʠʶ ʚ ʦʣʠʛʦʤʝʟʦʪʨʦʬʥʳʭ 

ʫʩʣʦʚʠʷʭ ʧʨʦʠʩʭʦʜʠʪ ʫʞʝ ʚ ʣʝʩʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ ʈʫʩʩʢʦʡ ʨʘʚʥʠʥʳ, 

ʥʘʯʠʥʘʷ ʦʪ ʧʦʜʟʦʥʳ ʶʞʥʦʡ ʪʘʡʛʠ ʠ ʜʘʣʝʝ ʥʘ ʶʛ (ʂʫʯʝʨʦʚ, 2017). 

ɺ ʭʦʨʠʦʥʦʤʠʯʝʩʢʠʭ ʩʧʝʢʪʨʘʭ ʮʝʥʦʬʣʦʨ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʠʥʪʘʢʩʦʥʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʪʝʧʣʦʣʶʙʠʚʳʝ 

ʝʚʨʦʩʠʙʠʨʩʢʦ-ʜʨʝʚʥʝʩʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʝ ʚʠʜʳ. ʄʫʨʤʘʥʩʢʠʝ 

ʮʝʥʦʬʣʦʨʳ ʦʙʷʟʘʥʳ ʵʪʠʤ ʩʦʙʩʪʚʝʥʥʦ ʜʦʤʠʥʠʨʫʶʱʝʡ ʨʦʣʠ ʤʦʣʠʥʠʠ, 

ʙʦʣʝʝ ʶʞʥʳʝ ï ʪʘʢʞʝ ʫʯʘʩʪʠʶ ʠʥʳʭ ʧʦʣʠʟʦʥʘʣʴʥʳʭ ʚʠʜʦʚ. ɺʩʝ ʵʪʦ 

ʛʦʚʦʨʠʪ ʦ ʤʠʛʨʘʮʠʦʥʥʦʤ ʭʘʨʘʢʪʝʨʝ ʛʝʥʝʟʠʩʘ ʜʘʥʥʳʭ ʮʝʥʦʬʣʦʨ. 

ɸʩʩʦʮʠʘʮʠʷ Vaccinieto uliginosi-Molinietum (ʪʘʙʣ. 1,  ̄ 1ï5) 

ʦʙʲʝʜʠʥʷʝʪ ʟʘʣʫʛʦʚʝʣʳʝ ʤʦʣʠʥʠʝʚʳʝ ʧʫʩʪʦʰʠ ʄʫʨʤʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʕʪʦ ʩʦʦʙʱʝʩʪʚʘ ʩʫʙʘʨʢʪʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ ʩʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʦʨʦʪʢʠʤ 

ʚʝʛʝʪʘʮʠʦʥʥʳʤ ʧʝʨʠʦʜʦʤ, ʯʪʦ ʥʝ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ Molinia caerulea ʩ 

ʝʝ ʧʦʟʜʥʠʤ ʥʘʯʘʣʦʤ ʚʝʛʝʪʘʮʠʠ. ɺʩʝ ʦʥʠ ʦʪʤʝʯʝʥʳ ʥʘ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣ ̫

ʨʝʛʠʦʥʘ ʢʘʤʝʥʠʩʪʳʭ ʠʣʠ ʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ, ʥʝʨʝʜʢʦ ʨʘʟʚʠʪʳʭ ʥʘ 

ʩʢʘʣʴʥʦʤ ʦʩʥʦʚʘʥʠʠ. ɺ ʩʦʩʪʘʚʝ ʘʩʩʦʮʠʘʮʠʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 5 

ʩʫʙʘʩʩʦʮʠʘʮʠʡ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʙ·ʣʴʰʝʛʦ ʦʙʲʝʤʘ ʜʘʥʥʳʭ ʥʝʢʦʪʦʨʳʝ ʠʟ 

ʥʠʭ, ʚʠʜʠʤʦ, ʚʳʜʝʣʷʪʩʷ ʚ ʦʪʜʝʣʴʥʳʝ ʘʩʩʦʮʠʘʮʠʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ 

ʢʘʩʘʝʪʩʷ ʭʠʙʠʥʩʢʦʡ ʩʫʙʘʩʩʦʮʠʘʮʠʠ (ʩʤ. ʥʠʞʝ), ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʦʡ ʢ 

ʣʫʛʦʚʦʤʫ ʪʠʧʫ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʦʧʠʩʘʥʠʡ ʩʜʝʣʘʥʘ ʚ 

ʣʝʩʥʦʤ ʧʦʷʩʝ ʛʦʨ, ʥʦ ʚ ʜʚʫʭ ʩʫʙʘʩʩʦʮʠʘʮʠʷʭ ʠʟ 5 ʦʧʠʩʘʥʠʷ ʧʦʣʥʦʩʪʴʶ 

ʣʠʙʦ ʯʘʩʪʠʯʥʦ ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʦʜʛʦʣʴʮʦʚʦʤʫ ʧʦʷʩʫ. 

ʂʫʩʪʘʨʥʠʯʢʦʚʦ-ʪʨʘʚʷʥʦʡ ʷʨʫʩ ʦʙʳʯʥʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟʨʝʞʝʥ, ʠ 

ʝʛʦ ʇʇ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʫʙʘʩʩʦʮʠʘʮʠʡ ʥʝ ʧʨʝʚʳʰʘʝʪ 60ï80%. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʨʘʟʚʠʪ ʤʦʭʦʚʦʡ ʷʨʫʩ (ʇʇ 45ï85%); ʬʦʨʤʠʨʫʝʪʩʷ 

ʛʨʫʙʦʛʫʤʫʩʥʘʷ, ʯʘʩʪʦ ʦʪʦʨʬʦʚʘʥʥʘʷ ʜʝʨʥʠʥʘ. ʕʪʦ ʩʙʣʠʞʘʝʪ ʩʦʦʙʱʝʩʪʚʘ 

ʩ ʚʝʨʝʩʢʦʚʳʤʠ ʧʫʩʪʦʰʘʤʠ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʳ (Leuschner, Ellenberg, 

2017). ɺ ʩʚʦʝʤ ʷʨʫʩʝ Molinia caerulea ʧʦʩʪʦʷʥʥʦ ʩʦʯʝʪʘʝʪʩʷ ʩ 
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ʵʨʠʢʦʠʜʥʳʤʠ ʢʫʩʪʘʨʥʠʯʢʘʤʠ ʠ ʧʩʠʭʨʦʬʠʣʴʥʳʤʠ ʟʣʘʢʘʤʠ, 

ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʠ ʩʫʙʘʪʣʘʥʪʠʯʝʩʢʠʭ ʚʝʨʝʩʢʦʚʳʭ 

ʧʫʩʪʦʰʝʡ ʠ/ʠʣʠ ʜʣʷ ʦʢʨʘʠʥ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ. ʕʪʦ ʦʣʠʛʦʪʨʦʬʥʳʝ ʠ 

ʦʣʠʛʦʤʝʟʦʪʨʦʬʥʳʝ ʤʝʟʦʬʠʪʳ ʠ ʛʠʛʨʦʤʝʟʦʬʠʪʳ ʩ ʙʦʨʝʘʣʴʥʳʤ (Calluna 

vulgaris, Vaccinium uliginosum, V. vitis-idaea) ʠʣʠ ʛʠʧʦʘʨʢʪʦʤʦʥʪʘʥʥʳʤ 

(Nardus stricta, Empetrum hermaphroditum) ʘʨʝʘʣʦʤ, ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʬʦʨʤʠʨʫʶʱʠʝ ʜʝʪʝʨʤʠʥʘʥʪʥʫʶ ʛʨʫʧʧʫ ʘʩʩʦʮʠʘʮʠʠ. ʆʩʥʦʚʥʫʶ ʯʘʩʪʴ 

ʵʪʠʭ ʚʠʜʦʚ (Calluna vulgaris, Empetrum hermaphroditum, Nardus stricta) 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʩʫʙʦʢʝʘʥʠʯʝʩʢʠʤ ʧʦ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠʭ ʘʨʝʘʣʦʚ 

(Hult®n, Fries, 1986) ʠ ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ ʥʝʛʘʪʠʚʥʳʤ 

ʢʦʨʨʝʣʷʮʠʦʥʥʳʤ ʩʚʷʟʷʤ ʤʝʞʜʫ ʇʇ ʠ K, ʛʦʚʦʨʷʱʠʤ ʦʙ ʦʢʝʘʥʠʯʝʩʢʦʤ 

ʪʷʛʦʪʝʥʠʠ ʚʠʜʦʚ (ʂʫʯʝʨʦʚ ʠ ʜʨ., 2024). ɸʥʘʣʦʛʠʯʥʳʝ ʩʚʷʟʠ ʙʳʣʠ 

ʧʦʜʪʚʝʨʞʜʝʥʳ ʠ ʜʣʷ ʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ Vaccinium 

uliginosum (ʂʫʯʝʨʦʚ, ɿʚʝʨʝʚ, 2024). ʇʦʩʣʝʜʥʠʡ ʚʠʜ ʤʦʞʝʪ ʙʳʪʴ 

ʦʩʦʙʝʥʥʦ ʦʙʠʣʝʥ, ʨʘʟʜʝʣʷʷ ʛʦʩʧʦʜʩʪʚʦ ʩ Molinia caerulea ʠʣʠ ʜʘʞʝ 

ʧʨʝʚʦʩʭʦʜʷ ʝʝ ʧʦ ʩʚʦʝʤʫ ʧʦʢʨʳʪʠʶ. 

ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʫʙʘʩʩʦʮʠʘʮʠʡ ʭʘʨʘʢʪʝʨʥʳ ʛʠʧʦʘʨʢʪʠʯʝʩʢʠʝ 

(ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ) ʧʫʩʪʦʰʥʦ-ʣʫʛʦʚʳʝ (Agrostis borealis, Bartsia 

alpina) ʠ ʣʫʛʦʚʦ-ʣʝʩʥʳʝ (Solidago lapponica, Saussurea alpina), ʘ ʪʘʢʞʝ 

ʛʠʧʦʘʨʢʪʦ-ʙʦʨʝʘʣʴʥʳʝ ʚʣʘʞʥʦʣʫʛʦʚʳʝ (Trollius europaeus) ʚʠʜʳ. ʆʥʠ 

ʩʭʦʜʥʳ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʧʨʝʜʳʜʫʱʝʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ 

ʩʚʦʠʤ ʦʪʥʦʰʝʥʠʝʤ ʢ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ, ʥʦ ʧʨʠ ʵʪʦʤ ʷʚʣʷʶʪʩʷ 

ʤʝʟʦʪʨʦʬʘʤʠ (Bartsia alpina, Solidago lapponica) ʠʣʠ ʤʝʟʦʵʚʪʨʦʬʘʤʠ. 

ɺʩʝʤ ʩʫʙʘʩʩʦʮʠʘʮʠʷʤ, ʢʨʦʤʝ ʪʝʨʩʢʦʡ ʠ ʭʠʙʠʥʩʢʦʡ (ʩʤ. ʥʠʞʝ), 

ʩʚʦʡʩʪʚʝʥʥʘ ʠ ʛʨʫʧʧʘ ʛʦʣʘʨʢʪʠʯʝʩʢʠʭ ʤʝʟʦʵʚʪʨʦʬʥʳʭ ʤʝʟʦʛʠʛʨʦʬʠʪʦʚ 

ʢʣʶʯʝʚʳʭ ʙʦʣʦʪ (Selaginella selaginoides, Carex adelostoma, Tofieldia 

pusilla, Pinguicula vulgaris). ʂ ʥʝʡ ʪʷʛʦʪʝʝʪ ʠ ʦʣʠʛʦʪʨʦʬʥʦ-ʙʦʣʦʪʥʳʡ 

Andromeda polifolia. ɺ ʜʨʫʛʫʶ ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʛʨʫʧʧʫ ʙʦʣʦʪʥʳʭ ʠ 

ʧʨʠʙʨʝʞʥʦ-ʣʫʛʦʚʳʭ ʚʠʜʦʚ ʥʘʨʷʜʫ ʩ ʤʝʟʦʛʠʛʨʦʬʠʣʴʥʦʡ Salix phylicifolia 

ʚʭʦʜʷʪ ʠ ʛʠʛʨʦʤʝʟʦʬʠʪʳ (Galium uliginosum, Calliergonella lindbergii). 

ʕʪʠ ʚʠʜʳ ʦʙʲʝʜʠʥʷʶʪ ʤʫʨʤʘʥʩʢʫʶ ʘʩʩʦʮʠʘʮʠʶ ʩ ʤʦʣʠʥʠʝʚʳʤʠ ʣʫʛʘʤʠ 

ʶʛʘ ʂʘʨʝʣʠʠ ʠ ʶʛʦ-ʟʘʧʘʜʘ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʄʦʣʠʥʠʝʚʳʝ ʧʫʩʪʦʰʠ ʦʧʠʩʘʥʳ ʪʘʢʞʝ ʚ ʅʦʨʚʝʛʠʠ (Fremstad, 

1997) ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʝ (Leuschner, Ellenberg, 2017). ɿʜʝʩʴ ʦʥʠ 

ʦʙʦʛʘʱʝʥʳ ʘʪʣʘʥʪʠʯʝʩʢʠʤʠ Erica tetralix, Narthecium ossifragum, 

Polygala serpyllifolia, Hypnum jutlandicum ʠ ʜʨ., ʘ ʜʦʤʠʥʠʨʦʚʘʥʠʝ 

ʨʘʩʧʨʝʜʝʣʝʥʦ ʤʝʞʜʫ Molinia caerulea, Calluna vulgaris ʠ Erica tetralix. 

ʉʫʜʷ ʧʦ ʜʘʥʥʳʤ ʧʘʣʠʥʦʣʦʛʠʯʝʩʢʦʡ ʣʝʪʦʧʠʩʠ, ʥʘ ʟʘʧʘʜʝ ʅʦʨʚʝʛʠʠ ʵʪʠ 

ʩʦʦʙʱʝʩʪʚʘ ʝʩʪʝʩʪʚʝʥʥʳ, ʧʨʠʪʦʤ ʩʪʘʙʠʣʴʥʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ 

ʩʫʙʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ ʛʦʣʦʮʝʥʘ ʩ ʝʛʦ ʚʣʘʞʥʳʤ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʧʨʦʭʣʘʜʥʳʤ ʢʣʠʤʘʪʦʤ (Prßsch-Danielsen, Ïvstedal, 1994). ʅʘ ʩʝʚʝʨʝ 

ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʳ ʤʦʣʠʥʠʝʚʳʝ ʧʫʩʪʦʰʠ, ʘ ʟʘʪʝʤ ʠ ʣʫʛʘ ʚʦʟʥʠʢʘʶʪ ʥʘ 

ʤʝʩʪʝ ʚʝʨʝʱʘʪʥʠʢʦʚ ʠʟ Calluna vulgaris ʠ Erica tetralix ʧʦʜ ʚʣʠʷʥʠʝʤ 
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ʚʳʧʘʩʘ, ʚʳʢʘʰʠʚʘʥʠʷ ʠ ʵʚʪʨʦʬʠʢʘʮʠʠ ʧʦʯʚ ʧʦʩʣʝ ʢʠʩʣʦʪʥʳʭ ʜʦʞʜʝʡ. 

ʕʨʠʢʦʠʜʥʳʝ ʢʫʩʪʘʨʥʠʯʢʠ ʥʝ ʫʩʚʘʠʚʘʶʪ ʥʠʪʨʘʪʥʳʡ ʘʟʦʪ. Molinia 

caerulea, Avenella flexuosa ʠ ʜʘʞʝ Nardus stricta ʩʧʦʩʦʙʥʳ ʥʘ ʵʪʦ ʠ 

ʙʳʩʪʨʦ ʫʚʝʣʠʯʠʚʘʶʪ ʩʚʦʝ ʇʇ (Leuschner, Ellenberg, 2017). 

Subass. solenostomosum obovatae (ʪʘʙʣ. 1:  ̄ 1). ʉʦʦʙʱʝʩʪʚʘ 

ʦʧʠʩʘʥʳ ʥʘ ʢʨʫʪʳʭ ʙʝʨʝʛʦʚʳʭ ʫʩʪʫʧʘʭ ʦʟ. ʇʫʩʦʟʝʨʦ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʃʘʧʣʘʥʜʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ, ʥʘ ʚʳʩʦʪʝ ʦʢʦʣʦ 140 ʤ ʥʘʜ ʫ. ʤ. 

ɺʠʜʠʤʦ, ʦʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʚ ʜʨʫʛʠʭ ʤʝʩʪʥʦʩʪʷʭ ʣʝʩʠʩʪʦʡ ʟʘʧʘʜʥʦʡ 

ʯʘʩʪʠ ʄʫʨʤʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʕʪʦ ʪʠʧʠʯʥʳʝ ʢʫʩʪʘʨʥʠʯʢʦʚʳʝ ʧʫʩʪʦʰʠ ʩ 

ʛʦʩʧʦʜʩʪʚʦʤ Vaccinium uliginosum, ʛʜʝ Molinia caerulea ʚʳʩʪʫʧʘʝʪ 

ʜʦʤʠʥʘʥʪʦʤ 2-ʛʦ ʧʦʨʷʜʢʘ. ʇʦʩʪʦʷʥʥʳʝ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʦʙʠʣʴʥʳʝ 

ʩʧʫʪʥʠʢʠ ï Calluna vulgaris, Empetrum hermaphroditum ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ 

Carex flava, ʨʘʩʪʝʥʠʝ ʠʥʦʡ ʵʢʦʣʦʛʠʠ. ʅʝʨʝʜʢʠ ʢʫʨʪʠʥʳ ʢʫʩʪʘʨʥʠʢʦʚʦʡ 

Alnus kola±nsis, ʦʪʜʝʣʴʥʳʝ ʥʠʟʢʦʩʪʚʦʣʴʥʳʝ ʜʝʨʝʚʴʷ Betula subarctica. ɺ 

ʤʦʭʦʚʦʤ ʷʨʫʩʝ ʜʦʤʠʥʠʨʫʝʪ Solenostoma obovatum ʚ ʩʦʧʨʦʚʦʞʜʝʥʠʠ 

Rhytidiadelphus triquetrus, R. subpinnatus ʠ Pohlia wahlenbergii. 

ɼʝʪʝʨʤʠʥʘʥʪʳ ʩʫʙʘʩʩʦʮʠʘʮʠʠ ï ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʚʠʜʳ 

(Betula subarctica, Alnus kola±nsis), ʧʝʯʝʥʦʯʥʠʢʠ (Solenostoma obovatum, 

Pellia neesiana) ʠ ʤʭʠ (Pohlia wahlenbergii, Rhytidiadelphus triquetrus, R. 

subpinnatus) ʦʪ ʤʝʟʦʬʠʪʦʚ ʜʦ ʤʝʟʦʛʠʛʨʦʬʠʪʦʚ. ʕʪʦ ʚ ʦʩʥʦʚʥʦʤ 

ʤʝʟʦʪʨʦʬʳ, ʭʦʪʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠ ʦʣʠʛʦʤʝʟʦʪʨʦʬʳ (Solenostoma 

obovatum), ʠ ʤʝʟʦʵʚʪʨʦʬʳ (Alnus kola±nsis, Pohlia wahlenbergii). Carex 

flava (ʤʝʟʦʵʚʪʨʦʬʥʳʡ ʤʝʟʦʛʠʛʨʦʬʠʪ) ʩʚʷʟʳʚʘʝʪ ʩʫʙʘʩʩʦʮʠʘʮʠʶ ʩ 

ʞʝʣʪʦʦʩʦʢʦʚʦʡ (ʪʘʙʣ. 1:  ̄ 2), ʫʯʘʩʪʢʠ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʳ ʧʨʠ 

ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʞʝ ʙʝʨʝʛʦʚʳʭ ʩʢʣʦʥʦʚ, ʘ Calamagrostis groenlandica 

(ʘʨʢʪʠʯʝʩʢʠʡ ʤʝʟʦʪʨʦʬʥʳʡ ʛʠʛʨʦʤʝʟʦʬʠʪ) ï ʩ ʪʝʨʩʢʦʡ subass. agrostoso-

polytrichosum (ʪʘʙʣ. 1:  ̄3). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʙʦʨʝʘʣʴʥʳʝ (Carex vaginata, 

Ledum palustre) ʠ ʛʠʧʦʘʨʢʪʦʤʦʥʪʘʥʥʳʝ (Juniperus sibirica) ʧʩʠʭʨʦʬʠʪʳ 

ʩʙʣʠʞʘʶʪ ʝʝ ʩ subass. sphagno-hylocomiosum, ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʚ 

ʨʝʛʠʦʥʝ ʙʣʠʟ ʩʝʚʝʨʥʦʡ ʛʨʘʥʠʮʳ ʟʦʥʳ ʪʘʡʛʠ. 

ɿʘ ʩʯʝʪ ʦʙʠʣʠʷ Vaccinium uliginosum ʚ ʩʧʝʢʪʨʘʭ ʮʝʥʦʬʣʦʨʳ 

ʧʨʝʦʙʣʘʜʘʶʪ ʦʣʠʛʦʪʨʦʬʳ ʠ ʛʦʣʘʨʢʪʠʯʝʩʢʠʝ ʙʦʨʝʘʣʴʥʳʝ ʚʠʜʳ. 

ʋʯʘʩʪʢʠ ʛʦʣʫʙʠʯʥʳʭ ʧʫʩʪʦʰʝʡ ʧʦ ʙʝʨʝʛʘʤ ʣʝʜʥʠʢʦʚʳʭ ʦʟʝʨ 

ʠʟʨʝʜʢʘ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʶʛ ʜʦ ʩʨʝʜʥʝʡ ʪʘʡʛʠ ʂʝʥʦʟʝʨʴʷ (ʈʘʟʫʤʦʚʩʢʘʷ ʠ 

ʜʨ., 2012); ʧʨʘʚʜʘ, ʥʘ ʥʠʭ ʦʪʩʫʪʩʪʚʫʝʪ Molinia caerulea. 

Subass. caricosum flavae (ʪʘʙʣ. 1:  ̄ 2). ɿʘʙʦʣʦʯʝʥʥʳʝ 

ʩʦʦʙʱʝʩʪʚʘ, ʚʩʪʨʝʯʘʶʪʩʷ ʚʜʦʣʴ ʣʠʥʠʠ ʫʨʝʟʘ ʚʦʜʳ ʧʨʠ ʦʩʥʦʚʘʥʠʠ 

ʙʝʨʝʛʦʚʳʭ ʫʩʪʫʧʦʚ ʩ ʛʦʣʫʙʠʯʥʳʤʠ ʧʫʩʪʦʰʘʤʠ. ʇʦʯʚʳ ʦʪʦʨʬʦʚʘʥʳ; 

ʤʦʱʥʦʩʪʴ ʟʘʣʝʞʠ ʜʦʩʪʠʛʘʝʪ 40 ʩʤ. ʆʜʠʥ ʠʟ ʫʯʘʩʪʢʦʚ ʦʧʠʩʘʥ ʥʘ 

ʩʧʣʘʚʠʥʝ, ʣʝʞʘʱʝʡ ʥʘ ʧʝʩʢʝ ʦʟʝʨʥʦʛʦ ʤʝʣʢʦʚʦʜʴʷ. ɺ ʪʨʘʚʷʥʦʤ ʷʨʫʩʝ 

ʩʦʛʦʩʧʦʜʩʪʚʫʶʪ Molinia caerulea ʠ Carex flava. ʀʤ ʩʦʧʫʪʩʪʚʫʶʪ C. 

adelostoma, Eriophorum angustifolium, Trichophorum alpinum, 

Andromeda polifolia, Pinguicula vulgaris. ʇʦʩʪʦʷʥʩʪʚʦ ʠ ʇʇ Vaccinium 
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uliginosum ʠ Calluna vulgaris ʩʥʠʞʝʥʳ, ʥʦ ʵʪʠ ʚʠʜʳ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʧʨʠʩʫʪʩʪʚʫʶʪ, ʢʘʢ ʠ ʣʫʛʦʚʳʝ ʪʨʘʚʳ ʠʟ ʛʨʫʧʧʳ Trollius europaeus (ʩʤ. 

ʚʳʰʝ). ʀʟ ʢʫʩʪʘʨʥʠʢʦʚ ʚʩʪʨʝʯʘʝʪʩʷ ʣʠʰʴ ʝʜʠʥʠʯʥʘʷ ʥʠʟʢʘʷ Salix 

lapponum. ɺ ʯʠʩʣʝ ʜʦʤʠʥʘʥʪʦʚ ʤʦʭʦʚʦʛʦ ʷʨʫʩʘ Calliergonella lindbergii ʠ 

Sphagnum cf riparium ʩʦʯʝʪʘʶʪʩʷ ʩ Campylium protensum ʠ C. stellatum, 

ʤʭʘʤʠ ʢʣʶʯʝʚʳʭ ʙʦʣʦʪ. 

ɼʝʪʝʨʤʠʥʘʥʪʥʫʶ ʛʨʫʧʧʫ ʩʠʥʪʘʢʩʦʥʘ ʬʦʨʤʠʨʫʶʪ ʙʦʣʦʪʥʳʝ 

ʤʝʟʦʛʠʛʨʦʬʠʪʳ ʠ ʛʠʛʨʦʬʠʪʳ, ʦʪ ʤʝʟʦʪʨʦʬʦʚ (Eriophorum angustifolium) 

ʜʦ ʤʝʟʦʵʚʪʨʦʬʦʚ (Cinclidium subrotundum) ʠ ʵʚʪʨʦʬʦʚ (Campylium 

protensum). ʂ ʛʨʫʧʧʝ ʧʨʠʤʳʢʘʶʪ ʠ ʤʝʟʦʪʨʦʬʥʳʝ ʤʝʟʦʬʠʣʴʥʳʝ ʤʭʠ 

ʤʠʢʨʦʧʦʚʳʰʝʥʠʡ (Oncophorus wahlenbergii, Fissidens bryoides). ɼʨʫʛʘʷ 

ʛʨʫʧʧʘ ʙʦʣʦʪʥʳʭ ʤʝʟʦʛʠʛʨʦʬʠʪʦʚ (Trichophorum alpinum, Campylium 

stellatum) ʩʙʣʠʞʘʝʪ ʩʫʙʘʩʩʦʮʠʘʮʠʶ ʩ ʦʩʦʯʥʠʢʘʤʠ ʥʘ ʦʪʤʝʣʷʭ ʦʟʝʨ ʚ 

ʖʞʥʦʡ ʂʘʨʝʣʠʠ (ʪʘʙʣ. 1:  ̄ 8), ʪʦʛʜʘ ʢʘʢ Carex flava ï ʩ ʦʧʠʩʘʥʥʦʡ 

ʚʳʰʝ ʩʫʙʘʩʩʦʮʠʘʮʠʝʡ ʛʦʣʫʙʠʯʥʳʭ ʧʫʩʪʦʰʝʡ. ɺ ʩʧʝʢʪʨʘʭ ʮʝʥʦʬʣʦʨʳ 

ʧʨʝʦʙʣʘʜʘʶʪ ʤʝʟʦʛʠʛʨʦʬʠʪʳ, ʤʝʟʦʵʚʪʨʦʬʳ ʠ ʧʦʣʠʟʦʥʘʣʴʥʳʝ ʚʠʜʳ.  

ʉʠʥʪʘʢʩʦʥ ʣʠʰʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʪʥʝʩʝʥ ʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʘʩʩʦʮʠʘʮʠʠ. ʇʦ ʤʝʨʝ ʥʘʢʦʧʣʝʥʠʷ ʦʧʠʩʘʥʠʡ ʦʥ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʧʨʠʤʢʥʝʪ ʢ 

ʦʜʥʦʤʫ ʠʟ ʪʠʧʦʚ ʤʦʣʠʥʠʝʚʳʭ ʢʣʶʯʝʚʳʭ ʙʦʣʦʪ. ʇʦʩʣʝʜʥʠʝ ʠʟʚʝʩʪʥʳ ʧʦ 

ʚʩʝʡ ʌʝʥʥʦʩʢʘʥʜʠʠ (Carex spp.-Schoenus ferrugineus-Sphagnum 

warnstorfii-Campylium stellatum-typ (P¬hlsson, 1994)). ɺ ʌʠʥʣʷʥʜʠʠ ʦʥʠ 

ʦʧʠʩʘʥʳ ʢʘʢ Campylium stellatum-Drepanocladus intermedius fens c 

Molinia caerulea, Carex flava, Geranium sylvaticum, Saussurea alpina, 

Potentilla erecta ʠ ʜʨ. (Eurola et al., 1984), ʘ ʥʘ ʩʳʨʳʭ ʢʘʤʝʥʠʩʪʳʭ 

ʨʦʩʩʳʧʷʭ ʚ ʅʦʨʚʝʛʠʠ ï ʢʘʢ rasmark, gras-urt-utforming med fuktarter. ɺ 

ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʩʧʫʪʥʠʢʘʤʠ Molinia caerulea ʠ Carex flava ʚʳʩʪʫʧʘʶʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦ Digraphis arundinacea, Saxifraga aizoides ʠ Linum 

catharticum (Fremstad, 1997). ʊʨʘʚʷʥʳʝ ʙʦʣʦʪʘ ʠ ʟʘʙʦʣʦʯʝʥʥʳʝ ʣʫʛʘ ʩ 

ʛʦʩʧʦʜʩʪʚʦʤ ʤʦʣʠʥʠʠ ʠʟʚʝʩʪʥʳ ʠ ʥʘ ʶʛʝ ɸʥʛʣʠʠ ʠ ʚ ʋʵʣʴʩʝ, ʥʦ Carex 

flava ʥʘ ʥʠʭ ʦʪʩʫʪʩʪʚʫʝʪ (Rodwell, 1992).  

ɿʘʤʝʪʠʤ, ʯʪʦ ʥʘ ʟʘʙʦʣʦʯʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʮʝʥʪʨʘʣʴʥʦʝʚʨʦʧʝʡʩʢʠʭ 

ʦʣʫʛʦʚʝʣʳʭ ʧʫʩʪʦʰʝʡ ʩ ʩʦʛʦʩʧʦʜʩʪʚʦʤ Molinia caerulea ʠ Erica tetralix 

ʪʦʞʝ ʬʦʨʤʠʨʫʝʪʩʷ ʤʦʭʦʚʦʡ ʢʦʚʝʨ (ʦʙʳʯʥʦ ʠʟ Sphagnum papillosum) ʠ 

ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʪʦʨʬ (Leuschner, Ellenberg, 2017).  

Subass. agrostoso giganteae-polytrichosum (ʪʘʙʣ. 1:  ̄3) ʦʧʠʩʘʥʘ ʫ 

ʜ. ʏʘʚʘʥʴʛʘ ʥʘ ʊʝʨʩʢʦʤ ʙʝʨʝʛʫ ɹʝʣʦʛʦ ʤʦʨʷ. ʉʦʦʙʱʝʩʪʚʘ ʨʘʟʚʠʪʳ ʚ 

ʧʦʡʤʝ ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ʏʘʚʘʥʴʛʠ ʧʦ ʝʝ ʥʠʟʢʠʤ ʙʝʨʝʛʘʤ ʠʣʠ ʥʘ 

ʩʢʘʣʴʥʳʭ ʚʳʭʦʜʘʭ. ɺʠʜʠʤʦ, ʦʥʠ ʤʦʛʫʪ ʚʩʪʨʝʪʠʪʴʩʷ ʠ ʚʜʦʣʴ ʜʨʫʛʠʭ ʨʝʢ 

ʊʝʨʩʢʦʛʦ ʙʝʨʝʛʘ. ʇʦʜʩʪʠʣʢʘ ʤʦʱʥʦʩʪʴʶ 3ï7 ʩʤ. ɺ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-

ʪʨʘʚʷʥʦʤ ʷʨʫʩʝ ʩʦʛʦʩʧʦʜʩʪʚʫʶʪ Molinia caerulea ʠ Vaccinium uliginosum; 

ʧʝʨʚʳʡ ʚʠʜ ʧʨʝʦʙʣʘʜʘʝʪ. ɼʦʤʠʥʘʥʪʳ 2-ʛʦ ʧʦʨʷʜʢʘ ï ʣʫʛʦʚʳʝ Agrostis 

gigantea ʠ Sanguisorba officinalis, ʧʨʠʙʨʝʞʥʦ-ʣʫʛʦʚʳʝ Calamagrostis 

groenlandica, Parnassia palustris, ʪʘʢʞʝ Viola epipsiloides. ɺ ʷʨʫʩʝ 
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ʢʫʩʪʘʨʥʠʢʦʚ ʦʪʜʝʣʴʥʳʝ ʵʢʟʝʤʧʣʷʨʳ Betula callosa, Salix lanata ʠ S. 

lapponum; ʜʝʨʝʚʴʝʚ ʥʝʪ. ʆʣʫʛʦʚʝʥʠʶ ʧʫʩʪʦʰʝʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʭ 

ʚʳʢʘʰʠʚʘʥʠʝ, ʩʥʠʞʘʶʱʝʝ ʇʇ Vaccinium uliginosum ʠ ʢʫʩʪʘʨʥʠʢʦʚ. 

ʄʦʭʦʚʦʡ ʷʨʫʩ ʧʷʪʥʠʩʪʳʡ ʠʟ Polytrichum jensenii ʠ P. commune. 

ɼʝʪʝʨʤʠʥʘʥʪʥʫʶ ʛʨʫʧʧʫ ʦʙʨʘʟʫʶʪ ʛʠʧʦʘʨʢʪʠʯʝʩʢʠʝ (Betula 

callosa, Salix lanata, Viola epipsiloides, Polytrichum jensenii, Philonotis 

tomentella, Plagiomnium curvatulum), ʘʨʢʪʦ- (Straminergon stramineum, 

Warnstorfia pseudostraminea) ʠ ʛʠʧʦʘʨʢʪʦ-ʙʦʨʝʘʣʴʥʳʝ (Carex aquatilis, 

Pedicularis sceptrum-carolinum) ʚʠʜʳ. ʂ ʥʠʤ ʧʨʠʤʳʢʘʝʪ ʧʦʣʠʟʦʥʘʣʴʥʘʷ 

Sanguisorba officinalis, ʩ ʫʯʝʪʦʤ ʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʨʝʛʠʦʥʝ 

ʧʨʠʜʘʶʱʘʷ ʛʨʫʧʧʝ çʧʨʠʤʦʨʩʢʠʡè ʦʙʣʠʢ. ʂʘʢ ʠ ʚ subass. caricosum, 

ʜʝʪʝʨʤʠʥʘʥʪʳ ʦʪʥʦʩʷʪʩʷ ʢ ʤʝʟʦʪʨʦʬʘʤ ʠʣʠ ʤʝʟʦʵʚʪʨʦʬʘʤ (ʠʩʢʣʶʯʝʥʠʝ 

ï ʦʣʠʛʦʤʝʟʦʪʨʦʬ Straminergon stramineum) ʫʩʣʦʚʠʡ ʧʦʚʳʰʝʥʥʦʡ 

ʚʣʘʞʥʦʩʪʠ ï ʦʪ ʛʠʛʨʦʤʝʟʦʬʠʪʦʚ ʜʦ ʛʠʛʨʦʬʠʪʦʚ (ʢʨʦʤʝ Polytrichum 

jensenii ʠ Plagiomnium curvatulum, ʙʣʠʟʢʠʭ ʢ ʤʝʟʦʬʠʪʘʤ). 

ʆʣʠʛʦʪʨʦʬʥʳʡ ʛʠʛʨʦʤʝʟʦʬʠʪ Polytrichum commune ʩʙʣʠʞʘʝʪ 

ʩʫʙʘʩʩʦʮʠʘʮʠʶ ʩ subass. sphagno-hylocomiosum (ʪʘʙʣ. 1:  ̄ 5), 

ʙʦʨʝʘʣʴʥʳʝ ʠ ʧʦʣʠʟʦʥʘʣʴʥʳʝ ʦʪʤʝʣʴʥʳʝ ʚʠʜʳ (Carex acuta, Allium 

schoenoprasum) ï ʢʘʢ ʩ ʥʝʡ, ʪʘʢ ʠ ʩ ʢʝʥʦʟʝʨʩʢʠʤʠ ʤʦʣʠʥʠʝʚʳʤʠ ʣʫʛʘʤʠ 

(ʪʘʙʣ. 1:  ̄9), ʚʣʘʞʥʦʣʫʛʦʚʘʷ Agrostis gigantea ʠ ʧʨʠʙʨʝʞʥʦ-ʣʫʛʦʚʦʡ 

Juncus filiformis ï ʪʦʣʴʢʦ ʩ ʧʦʩʣʝʜʥʠʤʠ. ʆʢʦʣʦʚʦʜʥʳʝ Naumburgia 

thyrsiflora ʠ Stellaria palustris ʦʙʲʝʜʠʥʷʶʪ ʩʠʥʪʘʢʩʦʥ ʩ ʦʩʦʯʥʠʢʘʤʠ ʥʘ 

ʦʪʤʝʣʷʭ ʦʟʝʨ ʖʞʥʦʡ ʂʘʨʝʣʠʠ (ʪʘʙʣ. 1:  ̄ 8), ʘ Calamagrostis 

groenlandica ï ʩ ʛʦʣʫʙʠʯʥʳʤʠ ʧʫʩʪʦʰʘʤʠ ʃʘʧʣʘʥʜʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ 

(ʩʤ. ʚʳʰʝ). ʅʝʭʘʨʘʢʪʝʨʥʳ ʚʠʜʳ ʠʟ ʛʨʫʧʧ Trollius europaeus ʠ Pinguicula 

vulgaris. 

ɺ ʩʦʩʪʘʚʝ ʮʝʥʦʬʣʦʨʳ ʧʨʝʦʙʣʘʜʘʶʪ ʛʠʛʨʦʤʝʟʦʬʠʪʳ; ʚ ʦʩʪʘʣʴʥʦʤ 

ʝʝ ʩʧʝʢʪʨʳ ʩʭʦʜʥʳ ʩ ʪʘʢʦʚʳʤʠ ʧʨʝʜʳʜʫʱʝʛʦ ʩʠʥʪʘʢʩʦʥʘ. 

ʉʦʦʙʱʝʩʪʚʘ subass. geraniosum sylvatici (ʪʘʙʣ. 1:  ̄4), ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʦʩʪʘʣʴʥʳʭ ʩʫʙʘʩʩʦʮʠʘʮʠʡ, ʨʘʟʚʠʪʳ ʥʝ ʥʘ ʩʠʣʠʢʘʪʥʳʭ, ʘ ʥʘ 

ʫʣʴʪʨʘʦʩʥʦʚʥʳʭ ʧʦʨʦʜʘʭ. ʆʥʠ ʦʧʠʩʘʥʳ ʚ ʍʠʙʠʥʩʢʦʤ ʛʦʨʥʦʤ ʤʘʩʩʠʚʝ 

ʥʘ ʛʨʘʥʠʮʝ ʧʦʜʛʦʣʴʮʦʚʦʛʦ ʠ ʛʦʣʴʮʦʚʦʛʦ (ʛʦʨʥʦ-ʪʫʥʜʨʦʚʦʛʦ) ʧʦʷʩʦʚ ʥʘ 

ʚʳʩʦʪʝ 400ï500 ʤ ʥʘʜ ʫ. ʤ. ɺʳʨʘʞʝʥʥʘʷ ʙʣʠʟʦʩʪʴ ʩʦʦʙʱʝʩʪʚ ʢ 

ʧʦʜʛʦʣʴʮʦʚʳʤ ʣʫʛʘʤ ʧʦʙʫʞʜʘʝʪ ʦʪʥʝʩʪʠ ʠʭ ʢ ʥʠʞʥʝʤʫ ʠʟ ʜʚʫʭ, ʪ. ʝ. ʢ 

ʧʦʜʛʦʣʴʮʦʚʦʤʫ ʧʦʷʩʫ. ʀʟ ʚʩʝʭ 5 ʩʫʙʘʩʩʦʮʠʘʮʠʡ ʠʤʝʥʥʦ ʵʪʦʡ ʩʚʦʡʩʪʚʝʥ 

ʩʘʤʳʡ ʛʫʩʪʦʡ ʪʨʘʚʷʥʦʡ ʷʨʫʩ (ʇʇ 95%) ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʨʘʟʨʝʞʝʥʠʠ 

ʤʦʭʦʚʦʛʦ (ʇʇ 15%). ʏʘʱʝ ʚʩʝʛʦ ʩʦʦʙʱʝʩʪʚʘ ʧʨʠʫʨʦʯʝʥʳ ʢ ʢʨʫʪʳʤ 

(ʚʧʣʦʪʴ ʜʦ ʦʪʚʝʩʥʳʭ, 45ï75̄ ) ʢʘʤʝʥʠʩʪʳʤ ʩʢʣʦʥʘʤ ʶʞʥʦʡ ʛʨʫʧʧʳ 

ʵʢʩʧʦʟʠʮʠʡ. ʅʦ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʚʠʪʳ ʠ ʥʘ ʢʦʥʫʩʘʭ ʚʳʥʦʩʘ ʜʝʣʶʚʠʷ 

ʩ ʫʢʣʦʥʦʤ ʤʝʥʝʝ 5 .̄ ʄʦʱʥʦʩʪʴ ʧʦʜʩʪʠʣʢʠ ʥʝ ʠʟʤʝʨʝʥʘ, ʥʦ, ʚʠʜʠʤʦ, 

ʥʝʚʝʣʠʢʘ.  

ɺ ʪʨʘʚʷʥʦʤ ʷʨʫʩʝ ʩʦʛʦʩʧʦʜʩʪʚʫʶʪ Molinia caerulea, Geranium 
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sylvaticum ʠ Trollius europaeus; ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʚʠʜʘ ï ʢʦʥʩʪʘʥʪʥʳʝ 

ʜʦʤʠʥʘʥʪʳ ʚʣʘʞʥʦʨʘʟʥʦʪʨʘʚʥʳʭ ʣʫʛʦʚ ʩʝʚʝʨʥʦʡ ʠ ʩʨʝʜʥʝʡ ʪʘʡʛʠ. 

ɼʦʤʠʥʘʥʪʦʤ 2-ʛʦ ʧʦʨʷʜʢʘ ʚ ʥʠʞʥʝʤ ʧʦʜʲʷʨʫʩʝ ʪʨʘʚʦʩʪʦʷ ʚʳʩʪʫʧʘʝʪ 

ʣʝʩʥʘʷ Rubus saxatilis. ʀʟ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʚʠʜʦʚ ʩʨʘʚʥʠʪʝʣʴʥʦ ʦʙʠʣʴʥʳ 

Solidago lapponica ʠ Vaccinium myrtillus. ɺʳʩʦʢʦʝ ʧʦʩʪʦʷʥʩʪʚʦ ʵʪʠʭ 

ʚʠʜʦʚ, ʘ ʪʘʢʞʝ Alchemilla glomerulans s.l., Phyllodoce caerulea, 

Epilobium lactiflorum, Poa alpina, Bartsia alpina, Taraxacum croceum 

ʛʦʚʦʨʠʪ ʦʙ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʥʠʚʘʣʴʥʦʩʪʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ 

ʨʘʩʪʠʪʝʣʴʥʦʤ ʧʦʢʨʦʚʝ ʥʘʯʠʥʘʶʪ ʚʩʪʨʝʯʘʪʴʩʷ Potentilla erecta ʠ Viola 

canina s.l., ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʙʦʣʝʝ ʶʞʥʳʭ ʤʦʣʠʥʠʝʚʳʭ ʣʫʛʦʚ ʥʘ ʢʠʩʣʳʭ 

ʧʦʯʚʘʭ. ʇʇ Vaccinium uliginosum, Calluna vulgaris ʠ Nardus stricta 

ʩʥʠʞʝʥʦ, ʦʜʥʘʢʦ ʧʦʩʪʦʷʥʩʪʚʦ ʵʪʠʭ ʚʠʜʦʚ ʦʩʪʘʝʪʩʷ ʫʤʝʨʝʥʥʦ ʚʳʩʦʢʠʤ. 

ʂʫʩʪʘʨʥʠʢʦʚʳʡ ʷʨʫʩ ʧʦʯʪʠ ʥʝ ʨʘʟʚʠʪ, ʧʨʝʜʩʪʘʚʣʝʥ ʝʜʠʥʠʯʥʳʤʠ 

ʥʠʟʢʦʨʦʩʣʳʤʠ ʢʫʩʪʘʤʠ Betula czerepanovii ʠ B. nana; ʜʝʨʝʚʴʷ 

ʦʪʩʫʪʩʪʚʫʶʪ. ɺ ʨʘʟʨʝʞʝʥʥʦʤ, ʥʦ ʙʦʛʘʪʦʤ ʚʠʜʘʤʠ ʤʦʭʦʚʦʤ ʧʦʢʨʦʚʝ 

ʥʘʠʙʦʣʴʰʝʛʦ ʦʙʠʣʠʷ ʜʦʩʪʠʛʘʝʪ Barbilophozia lycopodioides, 

ʧʦʚʩʝʤʝʩʪʥʦ ʭʘʨʘʢʪʝʨʥʘʷ ʜʣʷ ʢʨʠʚʦʣʝʩʠʡ ʠ ʝʨʥʠʢʦʚʳʭ ʪʫʥʜʨ ʚ ʛʦʨʘʭ 

ɺʦʩʪʦʯʥʦʡ ʌʝʥʥʦʩʢʘʥʜʠʠ (P¬hlsson, 1994). 

ʄʥʦʛʦʚʠʜʦʚʫʶ ʜʝʪʝʨʤʠʥʘʥʪʥʫʶ ʛʨʫʧʧʫ ʩʫʙʘʩʩʦʮʠʘʮʠʠ 

ʬʦʨʤʠʨʫʶʪ ʤʝʟʦʪʨʦʬʥʳʝ ʤʝʟʦʬʠʪʳ (Cerastium scandicum, Phyllodoce 

caerulea, Veronica alpina, Omalotheca norvegica, Hieracium nigrescens s.l., 

Barbilophozia lycopodioides, Pohlia nutans, Bartramia ithyphylla, Sciuro-

hypnum reflexum, S. starkei) ʠ ʦʣʠʛʦʤʝʟʦʪʨʦʬʥʳʝ ʧʩʠʭʨʦʤʝʟʦʬʠʪʳ 

(Festuca ovina s.l., Carex bigelowii). ʂ ʥʠʤ ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ ʣʠʰʴ 

ʥʝʤʥʦʛʠʝ ʤʝʟʦʵʚʪʨʦʬʥʳʝ ʚʠʜʳ ʦʪ ʤʝʟʦʬʠʪʦʚ (Poa alpina) ʜʦ 

ʤʝʟʦʛʠʛʨʦʬʠʪʦʚ (Epilobium lactiflorum, Bryum pseudotriquetrum). ɺʠʜʘʤ 

ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʚ ʛʨʫʧʧʝ ʩʚʦʡʩʪʚʝʥʥʳ ʛʠʧʦʘʨʢʪʠʯʝʩʢʠʝ ʣʠʙʦ 

ʘʨʢʪʦʘʣʴʧʠʡʩʢʠʝ ʘʨʝʘʣʳ, ʥʦ ʤʭʘʤ ï ʙʦʨʝʘʣʴʥʳʝ ʠʣʠ ʧʦʣʠʟʦʥʘʣʴʥʳʝ (ʟʘ 

ʚʳʯʝʪʦʤ ʘʨʢʪʦʘʣʴʧʠʡʩʢʦʡ Bartramia ithyphylla). 

ʉʪʦʣʴ ʞʝ ʦʙʰʠʨʥʘʷ ʛʨʫʧʧʘ ʚʠʜʦʚ ʩʭʦʜʥʦʡ ʵʢʦʣʦʛʠʠ ʩ 

ʛʦʩʧʦʜʩʪʚʦʤ ʤʝʟʦʪʨʦʬʥʳʭ ʠ ʦʣʠʛʦʤʝʟʦʪʨʦʬʥʳʭ ʤʝʟʦʬʠʪʦʚ ʠ 

ʛʠʛʨʦʤʝʟʦʬʠʪʦʚ ʦʙʲʝʜʠʥʷʝʪ ʩʫʙʘʩʩʦʮʠʘʮʠʶ ʩ subass. sphagno-

hylocomiosum. ɺ ʝʝ ʩʦʩʪʘʚʝ ʧʨʝʦʙʣʘʜʘʶʪ ʛʠʧʦʘʨʢʪʠʯʝʩʢʠʝ ʨʘʩʪʝʥʠʷ 

ʧʫʩʪʦʰʝʡ (Avenella flexuosa subsp. montana), ʢʨʠʚʦʣʝʩʠʡ (Betula 

czerepanovii), ʝʨʥʠʢʦʚʳʭ (B. nana) ʠ ʥʠʚʘʣʴʥʳʭ ʣʫʛʦʚʠʥʥʳʭ 

(Anthoxanthum alpinum, Bistorta vivipara, Alchemilla glomerulans s.l., 

Euphrasia frigida, Taraxacum croceum) ʪʫʥʜʨ. ʅʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠ 

ʙʦʨʝʘʣʴʥʳʝ ʚʠʜʳ (Vaccinium myrtillus, Cirsium heterophyllum, 

Antennaria dioica, Hieracium vulgatum s.l.). 

ʄʝʟʦʪʨʦʬʥʳʝ ʣʝʩʥʳʝ ʠ ʣʫʛʦʚʦ-ʣʝʩʥʳʝ ʤʝʟʦʬʠʪʳ (Melica nutans, 

Geranium sylvaticum) ʠ ʪʫʥʜʨʦʚʦ-ʣʝʩʥʳʝ ʛʠʛʨʦʤʝʟʦʬʠʪʳ (Sanionia 

uncinata) ʩʙʣʠʞʘʶʪ ʦʙʝ ʩʫʙʘʩʩʦʮʠʘʮʠʠ ʩ ʤʦʣʠʥʠʝʚʳʤʠ ʣʫʛʘʤʠ 

ʂʝʨʝʪʩʢʦʛʦ ɹʝʣʦʤʦʨʴʷ (ʪʘʙʣ. 1:  ̄ 6). ʅʘʢʦʥʝʮ, ʛʨʫʧʧʘ ʙʦʨʝʘʣʴʥʳʭ 
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ʤʝʟʦʪʨʦʬʥʳʭ ʠ ʤʝʟʦʵʚʪʨʦʬʥʳʭ ʤʝʟʦʬʠʪʦʚ, ʚ ʦʩʥʦʚʥʦʤ ʣʫʛʦʚʳʭ 

(Dianthus superbus, Chamaenerion angustifolium, Campanula rotundifolia, 

Achillea millefolium s.l.), ʥʦ ʦʪʯʘʩʪʠ ʪʘʢʞʝ ʣʝʩʥʳʭ (Rubus saxatilis) ʠ 

ʣʫʛʦʚʦ-ʣʝʩʥʳʭ (Angelica sylvestris), ʦʢʘʟʳʚʘʝʪʩʷ ʦʙʱʝʡ ʜʣʷ ʭʠʙʠʥʩʢʦʡ 

ʩʫʙʘʩʩʦʮʠʘʮʠʠ ʠ ʤʦʣʠʥʠʝʚʳʭ ʣʫʛʦʚ ʥʘ ʠʟʚʝʩʪʥʷʢʘʭ ʶʛʦ-ʚʦʩʪʦʢʘ 

ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ (ʪʘʙʣ. 1:  ̄ 11). ɺʩʝ ʵʪʠ ʚʠʜʳ ʦʙʳʯʥʳ ʠ ʥʘ 

ʧʦʜʛʦʣʴʮʦʚʳʭ ʣʫʛʘʭ ʠʥʳʭ ʪʠʧʦʚ ʚ ʛʦʨʘʭ, ʜʘʣʝʢʠʭ ʦʪ ʂʦʣʴʩʢʦʛʦ ʧ-ʦʚʘ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʥʘ ʉʨʝʜʥʝʤ ʋʨʘʣʝ, ʛʜʝ ʦʥʠ ʧʨʦʠʟʨʘʩʪʘʶʪ ʥʘ ʵʣʶʚʦ-ʜʝʣʶʚʠʠ 

ʢʚʘʨʮʠʪʦʚ. ʏʝʨʪʳ ʩʭʦʜʩʪʚʘ ʦʪʯʘʩʪʠ ʦʙʲʷʩʥʷʶʪʩʷ ʜʨʝʥʠʨʦʚʘʥʥʦʩʪʴʶ 

ʛʦʨʥʳʭ ʧʦʯʚ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʙʦʣʦʪʥʦ-ʢʣʶʯʝʚʳʭ 

ʚʠʜʦʚ ʠʟ ʛʨʫʧʧʳ Pinguicula vulgaris. ʆʜʥʘʢʦ ʚʨʷʜ ʣʠ ʵʪʦ ʩʧʨʘʚʝʜʣʠʚʦ ʚ 

ʩʣʫʯʘʝ Angelica sylvestris, ʦʙʳʯʥʦʛʦ ʥʘ ʢʣʶʯʝʚʳʭ ʙʦʣʦʪʘʭ ʪʘʝʞʥʦʡ ʟʦʥʳ. 

ɺ ʩʧʝʢʪʨʘʭ ʮʝʥʦʬʣʦʨʳ ʧʨʝʦʙʣʘʜʘʶʪ ʙʦʨʝʘʣʴʥʳʝ ʚʠʜʳ, 

ʤʝʟʦʪʨʦʬʳ ʠ ʤʝʟʦʬʠʪʳ. ɺ ʯʠʩʣʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʠʥʪʘʢʩʦʥʦʚ ʵʪʦ 

ʦʜʠʥ ʠʟ ʥʝʤʥʦʛʠʭ, ʛʜʝ ʇʇ ʤʝʟʦʬʠʪʦʚ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʛʠʛʨʦʤʝʟʦʬʠʪʦʚ.  

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʙ·ʣʴʰʝʛʦ ʤʘʩʩʠʚʘ ʦʧʠʩʘʥʠʡ ʩʫʙʘʩʩʦʮʠʘʮʠʷ ʤʦʞʝʪ 

ʧʦʜʥʷʪʴʩʷ ʚ ʨʘʥʛʝ, ʧʨʠ ʵʪʦʤ ʦʙʦʩʦʙʠʪʴʩʷ ʦʪ ʧʫʩʪʦʰʝʡ ʠ ʧʨʠʤʢʥʫʪʴ ʢ 

ʜʨʫʛʠʤ ʩʠʥʪʘʢʩʦʥʘʤ ʧʦʜʛʦʣʴʮʦʚʳʭ ʣʫʛʦʚ. ɺ ʨʘʤʢʘʭ 

ʩʠʥʪʘʢʩʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ɾ. ɹʨʘʫʥ-ɹʣʘʥʢʝ ʦʥʘ ʫʞʝ ʙʳʣʘ ʦʧʠʩʘʥʘ ʚ 

ʨʘʥʛʝ ʘʩʩʦʮʠʘʮʠʠ ʧʦʜ ʥʘʟʚʘʥʠʝʤ Moliniʦ caeruleaeïTrollietum europaei 

Kopeina et Koroleva 2023 ʠ ʦʪʥʝʩʝʥʘ ʢ ʩʦʶʟʫ PotentilloïPolygonion 

vivipari Nordh. 1937 ʧʦʨʷʜʢʘ Epilobio lactifloriïGeranietalia sylvatici 

Michl, Dengler et Huck 2010 ʠ ʢʣʘʩʩʘ Mulgedio-Aconitetea Hadaļ et Klika 

in Klika et Hadaļ 1944 (ʂʦʧʝʠʥʘ, ʂʦʨʦʣʸʚʘ, 2023). ʇʨʠ ʵʪʦʤ ʚ ʯʠʩʣʦ 

ʦʧʠʩʘʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʠʥʪʘʢʩʦʥ, ʚʤʝʩʪʝ ʩ ʣʫʛʦʚʳʤʠ ʧʦʧʘʣʠ ʠ 

ʦʧʠʩʘʥʠʷ ʪʠʧʠʯʥʳʭ ʯʝʨʥʠʯʥʦ-ʣʫʛʦʚʠʢʦʚʳʭ (ʩ Avenella flexuosa ʠ 

Vaccinium myrtillus) ʧʫʩʪʦʰʝʡ ï ʙʝʟ ʤʦʣʠʥʠʠ ʠ ʣʠʰʴ ʩ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ 

ʫʯʘʩʪʠʝʤ ʣʫʛʦʚʳʭ ʚʠʜʦʚ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʵʪʠ ʦʧʠʩʘʥʠʷ ʠʩʢʣʶʯʝʥʳ. 

ʂʣʘʩʩ Mulgedio-Aconitetea ʦʙʲʝʜʠʥʷʝʪ ʨʘʟʥʦʪʨʘʚʥʫʶ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʚʳʩʦʢʦʪʨʘʚʥʫʶ, ʩ ʬʣʦʨʦʛʝʥʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ï ʙʝʪʫʣʷʨʥʫʶ 

(ʂʣʝʦʧʦʚ, 1941) ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʉʫʙʘʨʢʪʠʢʠ ʠ ʧʦʜʛʦʣʴʮʦʚʦʛʦ ʧʦʷʩʘ ʛʦʨ 

ʫʤʝʨʝʥʥʳʭ ʰʠʨʦʪ ʉʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ. ʆʜʥʘʢʦ Molinia caerulea 

ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʙʝʪʫʣʷʨʥʳʤ ʚʠʜʦʤ. ʇʨʦʪʠʚ ʵʪʦʛʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʠ ʝʝ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʰʠʨʦʢʠʡ ʮʝʥʦʩʧʝʢʪʨ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʭʚʘʪʳʚʘʶʱʠʡ ʠ 

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʳ, ʠ ʧʦʟʜʥʠʝ ʥʘʯʘʣʦ 

ʚʝʛʝʪʘʮʠʠ ʠ ʮʚʝʪʝʥʠʝ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ ʶʞʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʚʠʜʘ 

(Leuschner, Ellenberg, 2017; ʂʫʯʝʨʦʚ, 2017). ʈʘʩʩʝʣʝʥʠʝ M. caerulea, 

Calluna vulgaris ʠ ʜʨʫʛʠʭ ʩʫʙʦʢʝʘʥʠʯʝʩʢʠʭ ʚʠʜʦʚ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʦʡ 

ʧʫʩʪʦʰʥʦʡ ʮʝʥʦʬʣʦʨʳ ʥʘ ʩʝʚʝʨʝ ʌʝʥʥʦʩʢʘʥʜʠʠ ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʪʝʧʣʦʤ ʠ 

ʚʣʘʞʥʦʤ ʢʣʠʤʘʪʝ ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʧʪʠʤʫʤʘ ʛʦʣʦʮʝʥʘ. ɺʦʟʤʦʞʥʦ, 

ʠʤʝʥʥʦ ʪʦʛʜʘ Molinia caerulea ʧʦʷʚʠʣʘʩʴ ʥʘ ʚʣʘʞʥʦʨʘʟʥʦʪʨʘʚʥʳʭ ʣʫʛʘʭ 

ʠʟ Geranium sylvaticum ʠ Trollius europaeus, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʢʘʢ ʪʠʧ 

ʩʦʦʙʱʝʩʪʚ ʝʱʝ ʚ ʨʘʥʥʝʤ ʛʦʣʦʮʝʥʝ (ʄʠʥʷʝʚ, 1985; ʂʫʯʝʨʦʚ ʠ ʜʨ., 2024). 
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ʅʦ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʵʪʠʭ ʩʦʦʙʱʝʩʪʚ ʤʦʛʫʪ ʙʳʪʴ 

ʦʙʫʩʣʦʚʣʝʥʳ ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʧʦʣʦʞʝʥʠʝʤ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʣʝʩʘ ʚ 

ʍʠʙʠʥʘʭ ʚ çʤʘʣʦʝ ʤʝʞʣʝʜʥʠʢʦʚʴʝè ʩʫʙʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ 900ï

1000 ʣ. ʥ. (ʈʷʙʮʝʚʘ, 1972, ʮʠʪ. ʧʦ: ʂʦʧʝʠʥʘ, ʂʦʨʦʣʸʚʘ, 2023).  

ʂ subass. sphagno-hylocomiosum (ʪʘʙʣ. 1:  ̄ 5) ʦʪʥʦʩʷʪʩʷ 

ʛʦʣʫʙʠʯʥʦ-ʤʦʣʠʥʠʝʚʳʝ ʧʫʩʪʦʰʠ ʥʘ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʟʘʙʦʣʘʯʠʚʘʥʠʷ, 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ ʪʘʝʞʥʦʡ ʯʘʩʪʠ ʄʫʨʤʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʥʠ 

ʦʧʠʩʘʥʳ ʦʪ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ ʁʦʥʥ-ʅʴʶʛʦʘʡʚ ʥʘ ʟʘʧʘʜʝ ʨʝʛʠʦʥʘ ʠ 

ʃʘʧʣʘʥʜʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ ʜʦ ʨ. ʇʝʩʩʘʨʴʡʦʢ ʥʘ ʩʝʚʝʨʝ ʂʝʡʚʩʢʦʛʦ 

ʥʘʛʦʨʴʷ. ʉʦʦʙʱʝʩʪʚʘ ʧʨʠʫʨʦʯʝʥʳ ʢ ʜʦʣʠʥʘʤ ʨʝʢ ʠ ʢʦʪʣʦʚʠʥʘʤ 

ʧʨʦʪʦʯʥʳʭ ʦʟʝʨ ʚ ʣʝʩʥʦʤ ʠ ʧʦʜʛʦʣʴʮʦʚʦʤ ʧʦʷʩʘʭ ʚʧʣʦʪʴ ʜʦ 515 ʤ ʥʘʜ 

ʫ. ʤ., ʚʩʪʨʝʯʘʷʩʴ ʢʘʢ ʥʘ ʨʦʚʥʳʭ ʫʯʘʩʪʢʘʭ, ʪʘʢ ʠ ʥʘ ʢʨʫʪʳʭ ʩʢʣʦʥʘʭ 

ʙʝʨʝʛʦʚʳʭ ʫʩʪʫʧʦʚ. ʄʦʱʥʦʩʪʴ ʧʦʜʩʪʠʣʢʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 10 ʩʤ. ʊʝʤ ʥʝ 

ʤʝʥʝʝ, ʚ ʯʠʩʣʦ ʜʦʤʠʥʘʥʪʦʚ ʤʦʭʦʚʦʛʦ ʷʨʫʩʘ ʚʭʦʜʷʪ ʚʠʜʳ Sphagnum, ʚ ʠʭ 

ʯʠʩʣʝ ʢʨʘʩʥʦʦʢʨʘʰʝʥʥʳʝ S. capillifolium ʠ S. russowii. ʆʜʥʘʢʦ ʠʭ 

ʧʨʝʚʦʩʭʦʜʷʪ ʧʦ ʇʇ ʪʘʝʞʥʳʝ ʟʝʣʝʥʳʝ ʤʭʠ ï Hylocomium splendens ʠ 

Pleurozium schreberi. ɺ ʦʧʠʩʘʥʠʠ ʠʟ ʃʘʧʣʘʥʜʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ 

ʦʙʠʣʴʥʘ ʠ Solenostoma obovatum. ɺ ʮʝʣʦʤ ʜʣʷ ʷʨʫʩʘ ʤʭʦʚ ʭʘʨʘʢʪʝʨʥʳ 

ʧʦʣʠʜʦʤʠʥʘʥʪʥʦʩʪʴ ʠ ʚʘʨʴʠʨʦʚʘʥʠʝ ʇʇ ʦʪ 10ï25 ʜʦ 80ï95%. 

ɺ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-ʪʨʘʚʷʥʦʤ ʷʨʫʩʝ Molinia caerulea ʷʚʣʷʝʪʩʷ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʢʦʥʩʪʘʥʪʥʳʤ ʜʦʤʠʥʘʥʪʦʤ 1-ʛʦ ʧʦʨʷʜʢʘ, ʭʦʪʷ ʚ 

ʦʪʜʝʣʴʥʳʭ ʦʧʠʩʘʥʠʷʭ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʦʙʠʣʴʥʳ Trichophorum 

cespitosum ʠʣʠ Carex juncella. ʂʘʢ ʠ ʚ ʭʠʙʠʥʩʢʦʡ ʩʫʙʘʩʩʦʮʠʘʮʠʠ, 

ʧʦʩʪʦʷʥʥʳ Geranium sylvaticum ʠ Cirsium heterophyllum. ʅʦ ʦʥʠ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʣʠʰʴ ʢʘʢ ʩʦʧʫʪʩʪʚʫʶʱʠʝ, ʭʦʪʷ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʦʙʠʣʴʥʳʝ ʚʠʜʳ. ʊʘʢʘʷ ʞʝ ʨʦʣʴ ʩʚʦʡʩʪʚʝʥʥʘ Vaccinium uliginosum ʠ 

Calluna vulgaris. ʂʘʢ ʠ ʜʣʷ subass. solenostomosum, ʭʘʨʘʢʪʝʨʥʳ 

ʢʫʨʪʠʥʳ ʥʠʟʢʠʭ ʢʫʩʪʘʨʥʠʢʦʚ. ɿʜʝʩʴ ʦʥʠ ʩʬʦʨʤʠʨʦʚʘʥʳ Salix 

phylicifolia, S. glauca, Betula nana ʠ Juniperus sibirica. ɺ ʩʦʦʙʱʝʩʪʚʘʭ 

ʣʝʩʥʦʛʦ ʧʦʷʩʘ ʠʥʦʛʜʘ ʚʩʪʨʝʯʘʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʥʠʟʢʦʩʪʚʦʣʴʥʳʝ ʜʝʨʝʚʴʷ 

Betula subarctica, Picea Ĭ fennica ʠʣʠ Alnus kola±nsis.  

ɼʝʪʝʨʤʠʥʘʥʪʳ ʩʫʙʘʩʩʦʮʠʘʮʠʠ ï ʙʦʨʝʘʣʴʥʳʝ ʠ ʛʠʧʦʘʨʢʪʦ-

ʙʦʨʝʘʣʴʥʳʝ ʨʘʩʪʝʥʠʷ ʪʘʝʞʥʳʭ ʭʚʦʡʥʳʭ ʣʝʩʦʚ (Pleurozium schreberi, 

Hylocomium splendens) ʠ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪ (Trichophorum cespitosum, 

Oxycoccus microcarpus), ʦʣʠʛʦʪʨʦʬʳ ʠ ʦʣʠʛʦʤʝʟʦʪʨʦʬʳ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʚʣʘʞʥʦʩʪʠ. ʂ ʛʨʫʧʧʝ ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʠ ʤʝʟʦʪʨʦʬʥʘʷ 

ʛʠʧʦʘʨʢʪʠʯʝʩʢʘʷ Salix glauca. ɼʨʫʛʘʷ ʛʨʫʧʧʘ ʙʦʨʝʘʣʴʥʳʭ ʚʠʜʦʚ, ʥʘ ʵʪʦʪ 

ʨʘʟ ʤʝʟʦʪʨʦʬʥʳʭ (Calamagrostis phragmitoides, Carex juncella, Rubus 

arcticus) ʠ ʤʝʟʦʵʚʪʨʦʬʥʳʭ (Viola epipsila) ʛʠʛʨʦʤʝʟʦʬʠʪʦʚ ʠ 

ʤʝʟʦʛʠʛʨʦʬʠʪʦʚ, ʦʙʲʝʜʠʥʷʝʪ ʩʫʙʘʩʩʦʮʠʘʮʠʶ ʩ ʤʦʣʠʥʠʝʚʳʤʠ ʣʫʛʘʤʠ 

ʂʝʨʝʪʩʢʦʡ ʂʘʨʝʣʠʠ (ʪʘʙʣ. 1:  ̄ 6). ɺʠʜʦʚʦʡ ʩʦʩʪʘʚ ʦʙʝʠʭ ʛʨʫʧʧ 

ʧʦʜʯʝʨʢʠʚʘʝʪ ʝʝ ʙʦʨʝʘʣʴʥʳʝ ʯʝʨʪʳ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʝʪʝʨʤʠʥʘʥʪʥʘʷ 

ʛʨʫʧʧʘ Juniperus sibirica ʩʚʷʟʳʚʘʝʪ ʩʫʙʘʩʩʦʮʠʘʮʠʶ ʩ ʣʘʧʣʘʥʜʩʢʠʤʠ 
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ʛʦʣʫʙʠʯʥʳʤʠ ʧʫʩʪʦʰʘʤʠ subass. solenostomosum, ʘ ʛʨʫʧʧʘ Cirsium 

heterophyllum ï c ʧʦʜʛʦʣʴʮʦʚʳʤʠ ʣʫʛʦʚʠʥʘʤʠ subass. geraniosum. 

ɻʨʫʧʧʘ Geranium sylvaticum ʦʙʲʝʜʠʥʷʝʪ ʩʠʥʪʘʢʩʦʥ ʢʘʢ ʩ ʭʠʙʠʥʩʢʠʤʠ, 

ʪʘʢ ʠ ʩ ʩʝʚʝʨʦʢʘʨʝʣʴʩʢʠʤʠ ʤʦʣʠʥʠʝʚʳʤʠ ʣʫʛʘʤʠ, ʘ ʛʨʫʧʧʘ Carex acuta 

ï c ʪʝʨʩʢʠʤʠ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʢʝʥʦʟʝʨʩʢʠʤʠ. ʅʘ ʩʭʦʜʩʪʚʦ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʩ ʪʘʢʦʚʳʤʠ ʪʝʨʩʢʦʡ subass. agrostoso-

polytrichosum ʫʢʘʟʳʚʘʝʪ ʠ Polytrichum commune, ʢʦʪʦʨʳʡ, ʦʜʥʘʢʦ, 

ʟʜʝʩʴ ʤʘʣʦʦʙʠʣʝʥ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʣʠʰʴ ʫʤʝʨʝʥʥʳʤ ʧʦʩʪʦʷʥʩʪʚʦʤ. 

ɺ ʩʧʝʢʪʨʘʭ ʮʝʥʦʬʣʦʨʳ ʧʨʝʦʙʣʘʜʘʶʪ ʙʦʨʝʘʣʴʥʳʝ ʚʠʜʳ, 

ʤʝʟʦʪʨʦʬʳ ʠ ʛʠʛʨʦʤʝʟʦʬʠʪʳ. 

ʂ ʶʛʫ ʦʪ ʂʦʣʴʩʢʦʛʦ ʧ-ʦʚʘ ʩʦʦʙʱʝʩʪʚʘ ʩ ʛʦʩʧʦʜʩʪʚʦʤ Molinia 

caerulea ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʞʝ ʥʝ ʧʫʩʪʦʰʠ, ʘ ʥʘʩʪʦʷʱʠʝ ʣʫʛʘ ʩ ʇʇ 

ʪʨʘʚʷʥʦʛʦ ʷʨʫʩʘ 80ï95%, ʪʦʛʜʘ ʢʘʢ ʤʦʭʦʚʦʛʦ ï ʥʝ ʙʦʣʝʝ 30%. ʆʥʠ 

ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʙ·ʣʴʰʝʡ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ (GDD 280ï675) 

ʧʨʠ ʥʝʢʦʪʦʨʦʤ ʨʦʩʪʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ (K 34ï38; ʪʘʙʣ. 1) ʠ 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʨʦʚʥʳʤ ʠʣʠ ʩʣʘʙʦʧʦʣʦʛʠʤ ʫʯʘʩʪʢʘʤ ʨʝʯʥʳʭ ʠ ʦʟʝʨʥʳʭ 

ʙʝʨʝʛʦʚ. ʇʦʜʩʪʠʣʢʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʪʠʧʦʚ ʟʘʜʝʨʥʦʚʘʥʥʘʷ, ʤʘʣʦʤʦʱʥʘʷ, 

ʥʝ ʙʦʣʝʝ 2 ʩʤ. ɺʳʨʘʞʝʥʥʦ ʧʨʝʦʙʣʘʜʘʶʪ ʧʦʣʠʟʦʥʘʣʴʥʳʝ ʤʝʟʦʵʚʪʨʦʬʥʳʝ 

ʣʫʛʦʚʳʝ ʚʠʜʳ, ʘ ʵʨʠʢʦʠʜʥʳʝ ʢʫʩʪʘʨʥʠʯʢʠ ʠ Nardus stricta, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʥʝʪʠʧʠʯʥʳ. ʍʘʨʘʢʪʝʨʥʦ ʟʘʨʘʩʪʘʥʠʝ ʣʫʛʦʚ Alnus incana, ʦʪʯʘʩʪʠ ʪʘʢʞʝ 

Salix myrsinifolia (ʪʘʙʣ. 1). ʆʜʥʘʢʦ ʦʙʱʥʦʩʪʠ ʩʫʢʮʝʩʩʠʦʥʥʦʡ ʪʝʥʜʝʥʮʠʠ 

ʝʱʝ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʦʙʲʝʜʠʥʠʪʴ ʚʩʝ ʠʭ ʪʠʧʳ ʚ ʦʜʠʥ ʩʠʥʪʘʢʩʦʥ, 

ʧʫʩʪʴ ʠ ʚ ʢʘʯʝʩʪʚʝ ʨʘʟʥʳʭ ʩʫʙʘʩʩʦʮʠʘʮʠʡ. 

ʃʫʛʘ Molinia  caerulea + Calamagrostis phragmitoides-ʪʠʧʘ 

(ʪʘʙʣ. 1:  ̄6) ʦʧʠʩʘʥʳ ʚ ʉʝʚʝʨʥʦʡ ʂʘʨʝʣʠʠ ʧʦ ʙʝʨʝʛʘʤ ʨ. ʂʝʨʝʪʴ ʚ 5ï6 

ʢʤ ʚʳʰʝ ʫʩʪʴʷ ʥʘ ʩʠʣʠʢʘʪʥʳʭ ʧʦʨʦʜʘʭ ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ. ʄʘʣʦʝ ʯʠʩʣʦ 

ʦʧʠʩʘʥʠʡ ʠ ʠʭ ʩʣʘʙʦʚʳʨʘʞʝʥʥʘʷ ʜʝʪʝʨʤʠʥʘʮʠʷ ʥʝ ʧʦʟʚʦʣʷʶʪ ʦʧʠʩʘʪʴ 

ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʩʠʥʪʘʢʩʦʥʘ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʨʘʥʛʘ.  

ɺ ʪʨʘʚʷʥʦʤ ʷʨʫʩʝ ʚʳʨʘʞʝʥʥʦ (ʇʇ 60%) ʧʨʝʦʙʣʘʜʘʝʪ Molinia 

caerulea. ɼʦʤʠʥʘʥʪʳ 2-ʛʦ ʧʦʨʷʜʢʘ ï Calamagrostis phragmitoides ʠ 

(ʵʧʠʟʦʜʠʯʝʩʢʠ) Chamaepericlymenum suecicum. ʀʟ ʚʠʜʦʚ-ʩʧʫʪʥʠʢʦʚ 

ʦʙʠʣʴʥʝʝ ʜʨʫʛʠʭ Vaccinium uliginosum, ʩʙʣʠʞʘʶʱʘʷ ʣʫʛʘ ʩ ʛʦʣʫʙʠʯʥʦ-

ʤʦʣʠʥʠʝʚʳʤʠ ʧʫʩʪʦʰʘʤʠ ʄʫʨʤʘʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʂʦʥʩʪʘʥʪʥʳʝ, ʥʦ 

ʤʘʣʦʦʙʠʣʴʥʳʝ ʚʠʜʳ ï Parnassia palustris ʠ Viola epipsila.  

ʃʫʛʘ ʘʢʪʠʚʥʦ ʟʘʨʘʩʪʘʶʪ Alnus incana ʠ Juniperus communis; 

ʧʦʩʣʝʜʥʠʡ ʚʠʜ ʩʣʫʞʠʪ ʝʜʠʥʩʪʚʝʥʥʳʤ ʜʝʪʝʨʤʠʥʘʥʪʦʤ ʩʦʦʙʱʝʩʪʚ 

ʜʘʥʥʦʛʦ ʪʠʧʘ. ɺʩʪʨʝʯʘʶʪʩʷ ʦʪʜʝʣʴʥʳʝ ʚʳʩʦʢʠʝ ʜʝʨʝʚʴʷ Betula 

pubescens. ɺ ʤʦʭʦʚʦʤ ʧʦʢʨʦʚʝ ʦʙʠʣʴʥʘ Sanionia uncinata.  

ɻʨʫʧʧʘ Calamagrostis phragmitoides, ʢʘʢ ʠ Vaccinium uliginosum, 

ʩʚʷʟʳʚʘʝʪ ʩʦʦʙʱʝʩʪʚʘ ʩ Vaccinieto-Molinietum sphagno-hylocomiosum, ʘ 

ʛʨʫʧʧʘ Geranium sylvaticum ï ʩ ʭʠʙʠʥʩʢʦʡ V.-M. geraniosum (ʩʤ. ʚʳʰʝ). 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ Alnus incana ʧʨʠʙʣʠʞʘʝʪ ʠʭ ʢ ʩʨʝʜʥʝʪʘʝʞʥʳʤ 

ʤʦʣʠʥʠʝʚʳʤ ʣʫʛʘʤ, ʪʘʢ ʯʪʦ ʜʘʥʥʳʡ ʣʫʛʦʚʦʡ ʪʠʧ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ 
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ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʧʝʨʝʭʦʜʥʳʤ. 

ɺ ʮʝʣʦʤ ʜʣʷ ʉʝʚʝʨʥʦʡ, ʘ ʪʘʢʞʝ ɿʘʧʘʜʥʦʡ ʂʘʨʝʣʠʠ ʤʦʣʠʥʠʝʚʳʝ 

ʣʫʛʘ ʥʝʭʘʨʘʢʪʝʨʥʳ. ɿʜʝʩʴ ʙʦʣʝʝ ʦʙʳʯʥʳ ʤʝʟʦʪʨʦʬʥʳʝ ʙʦʣʦʪʘ ʩ 

ʩʦʛʦʩʧʦʜʩʪʚʦʤ Molinia caerulea ʠ Carex lasiocarpa (ʈʘʤʝʥʩʢʘʷ, 1956), 

ʥʘʙʣʶʜʘʚʰʠʝʩʷ ʧʝʨʚʳʤ ʠʟ ʘʚʪʦʨʦʚ ʚ ʂʦʩʪʦʤʫʢʰʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ. 

ʃʫʛʘ Molinia caerulea + Prunella vulgaris-ʪʠʧʘ (ʪʘʙʣ. 1:  ̄ 7) 

ʦʧʠʩʘʥʳ ʚ ʩʨʝʜʥʝʡ ʪʘʡʛʝ ɿʘʦʥʝʞʩʢʦʡ ʂʘʨʝʣʠʠ, ʚ ʟʘʧʦʚʝʜʥʠʢʝ çʂʠʚʘʯè 

ʧʦ ʚʦʩʪʦʯʥʦʤʫ ʙʝʨʝʛʫ ʦʟ. ʇʘʥʜʦʟʝʨʦ, ʚʜʦʣʴ ʧʨʠʙʨʝʞʥʦʡ ʢʨʦʤʢʠ 

ʩʝʨʦʦʣʴʰʘʥʠʢʘ, ʥʘ ʪʷʞʝʣʳʭ ʩʳʨʳʭ ʧʦʯʚʘʭ, ʧʦʜʩʪʠʣʘʝʤʳʭ ʧʦʨʦʜʘʤʠ 

ʦʩʥʦʚʥʦʛʦ ʩʦʩʪʘʚʘ. ɺʠʜʠʤʦ, ʚʝʩʥʦʡ ʦʥʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ ʟʘʣʠʚʘʶʪʩʷ. ɺ 

ʪʨʘʚʷʥʦʤ ʷʨʫʩʝ ʥʘ ʬʦʥʝ ʛʦʩʧʦʜʩʪʚʘ Molinia caerulea ʜʦʤʠʥʘʥʪʘʤʠ 2-ʛʦ 

ʧʦʨʷʜʢʘ ʚʳʩʪʫʧʘʶʪ Prunella vulgaris, Agrostis stolonifera, A. canina, 

Phragmites australis. ɺ ʯʠʩʣʦ ʦʙʠʣʴʥʳʭ ʩʧʫʪʥʠʢʦʚ ʚʭʦʜʷʪ Carex serotina, 

Parnassia palustris, ʨʝʞʝ Calamagrostis canescens, Equisetum fluviatile, 

Potentilla erecta, Filipendula ulmaria. ʍʘʨʘʢʪʝʨʥʳ ʢʫʨʪʠʥʳ 

ʥʠʟʢʦʩʪʚʦʣʴʥʦʡ Alnus incana ʠ ʦʪʜʝʣʴʥʳʝ ʢʫʩʪʳ Salix myrsinifolia. 

ɿʘʨʘʩʪʘʥʠʝ ʣʫʛʦʚ Alnus incana ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʥʘʣʠʯʠʝʤ Molinia 

caerulea ʠ Carex serotina ʧʦʜ ʧʦʣʦʛʦʤ ʩʝʨʦʦʣʴʭʦʚʳʭ ʤʝʣʢʦʣʝʩʠʡ, 

ʛʨʘʥʠʯʘʱʠʭ ʩ ʣʫʛʦʚʳʤʠ ʫʯʘʩʪʢʘʤʠ. ɺ ʢʫʨʪʠʥʥʦʤ ʤʦʭʦʚʦʤ ʧʦʢʨʦʚʝ 

ʣʫʛʦʚ ʤʦʛʫʪ ʧʨʝʦʙʣʘʜʘʪʴ Scorpidium scorpioides ʠʣʠ Calliergon 

cordifolium ʩ ʧʨʠʤʝʩʴʶ Aulacomnium palustre. ɺ ʩʧʝʢʪʨʝ ʮʝʥʦʬʣʦʨʳ 

ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ ʛʦʩʧʦʜʩʪʚʫʶʪ ʛʠʛʨʦʤʝʟʦʬʠʪʳ. 

ʃʫʛʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʪʠʧʘ ʨʝʜʢʠ ʚ ʟʘʧʦʚʝʜʥʠʢʝ, ʠ ʤʘʣʦʝ ʯʠʩʣʦ 

ʦʧʠʩʘʥʠʡ ʚʥʦʚʴ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʢʝʨʝʪʩʢʠʭ ʩʦʦʙʱʝʩʪʚ, ʟʘʪʨʫʜʥʷʝʪ ʠʭ 

ʜʝʪʝʨʤʠʥʘʮʠʶ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʜʝʪʝʨʤʠʥʘʥʪʦʤ ʪʘʢʠʭ ʣʫʛʦʚ ʧʦʢʘ 

ʚʳʩʪʫʧʘʝʪ Agrostis canina ï ʦʣʠʛʦʤʝʟʦʪʨʦʬʥʳʡ ʙʦʣʦʪʥʦ-ʣʫʛʦʚʦʡ 

ʤʝʟʦʛʠʛʨʦʬʠʪ ʩ ʘʤʬʠʘʪʣʘʥʪʠʯʝʩʢʠʤ ʙʦʨʝʘʣʴʥʳʤ ʘʨʝʘʣʦʤ. 

ɹʦʣʝʝ ʦʙʳʯʥʳ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʥʠʞʝ ʧʦ ʙʝʨʝʛʦʚʦʤʫ ʩʢʣʦʥʫ ʠ ʥʘ 

ʦʪʤʝʣʷʭ ʜʣʠʪʝʣʴʥʦ ʟʘʣʠʚʘʝʤʳʝ ʣʫʛʦʚʠʥʳ ʩ ʩʦʛʦʩʧʦʜʩʪʚʦʤ Carex 

serotina, Agrostis stolonifera, Equisetum variegatum ʠ E. fluviatile, ʛʜʝ 

Molinia caerulea ʧʦʩʪʦʷʥʥʘ ʚ ʢʘʯʝʩʪʚʝ ʩʦʧʫʪʩʪʚʫʶʱʝʛʦ ʚʠʜʘ. ʅʘ ʪʘʢʠʭ 

ʣʫʛʦʚʠʥʘʭ ʦʙʳʯʝʥ ʩʦʤʢʥʫʪʳʡ ʧʦʢʨʦʚ ʛʠʛʨʦʬʠʣʴʥʳʭ ʤʭʦʚ (Scorpidium 

scorpioides, S. cossonii, Warnstorfia tundrae), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʘʪʴ ʠʭ 

ʧʦʜ ʥʘʟʚʘʥʠʝʤ Caricetum serotinae scorpidiosum (ʪʘʙʣ. 1:  ̄ 8). ʉ 

ʤʦʣʠʥʠʝʚʳʤʠ ʣʫʛʘʤʠ ʠʭ ʦʙʲʝʜʠʥʷʝʪ ʤʥʦʛʦʚʠʜʦʚʘʷ ʛʨʫʧʧʘ ʩ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʤʝʟʦʵʚʪʨʦʬʥʳʭ ʠ ʵʚʪʨʦʬʥʳʭ ʚʠʜʦʚ. ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ 

ʤʝʟʦʛʠʛʨʦʬʠʪʳ ʠ ʛʠʛʨʦʬʠʪʳ ʩ ʙʦʨʝʘʣʴʥʳʤʠ ʠʣʠ ʧʦʣʠʟʦʥʘʣʴʥʳʤʠ 

ʘʨʝʘʣʘʤʠ (Equisetum fluviatile, Agrostis stolonifera, Phragmites australis, 

Carex serotina, C. flava Ĭ serotina, Juncus alpino-articulatus, Salix 

cinerea, Pedicularis palustris). ʄʝʥʴʰʠʤ ʯʠʩʣʦʤ ʚʠʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʤʝʟʦʬʠʪʳ (Prunella vulgaris, Leontodon autumnalis). ɺʤʝʩʪʝ ʩ ʪʝʤ ʚ 

ʛʨʫʧʧʫ ʚʭʦʜʷʪ ʦʣʠʛʦʤʝʟʦʪʨʦʬʳ ʠ ʤʝʟʦʪʨʦʬʳ (ʧʦʜʨʦʩʪ Pinus sylvestris ʠ 

Betula pubescens, Dactylorhiza incarnata, Carex diandra, Scorpidium 



ɺʝʩʪʥʠʢ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ "ɹʠʦʣʦʛʠʷ ʠ ɻ ʢʦʣʦʛʠʷ". 2024. ̄  1 (73) 

 

- 173 - 

scorpioides) ʩ ʨʘʟʣʠʯʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʦʪ ʤʦʣʠʥʠʝʚʳʭ ʣʫʛʦʚ ʦʩʦʯʥʠʢʠ ʦʪʣʠʯʘʝʪ 

ʩʚʦʡʩʪʚʝʥʥʘʷ ʠʤ ʛʨʫʧʧʘ ʤʝʟʦʛʠʛʨʦʬʠʪʦʚ, ʛʠʛʨʦʬʠʪʦʚ ʠ ʛʝʣʦʬʠʪʦʚ 

(Equisetum palustre, Triglochin palustre, Potamogeton gramineus f. 

terrestris, Carex pulchella, Juncus nodulosus, Salix pentandra, Ranunculus 

reptans, Cicuta virosa, Thyselium palustre, Lycopus europaeus, Scutellaria 

galericulata, Scorpidium cossonii, Warnstorfia tundrae). ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ 

ʤʝʟʦʵʚʪʨʦʬʥʳʝ ʚʠʜʳ; ʣʠʰʴ Carex pulchella, Juncus nodulosus, Thyselium 

palustre ʠ Cicuta virosa ʷʚʣʷʶʪʩʷ ʤʝʟʦʪʨʦʬʘʤʠ. ʀʟ ʯʠʩʣʘ 

ʛʠʛʨʦʤʝʟʦʬʠʪʦʚ ʢ ʛʨʫʧʧʝ ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ Equisetum variegatum ʠ 

Eriophorum latifolium. 

ʆʩʦʯʥʠʢʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʤʦʣʠʥʠʝʚʳʭ ʣʫʛʦʚ ʠ ʩʦʤʢʥʫʪʳʤ 

ʤʦʭʦʚʳʤ ʷʨʫʩʦʤ, ʘ ʪʘʢʞʝ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʤʝʟʦʛʠʛʨʦʬʠʪʦʚ ʠ (ʩʨʝʜʠ 

ʤʭʦʚ) ʛʠʛʨʦʬʠʪʦʚ ʚ ʩʧʝʢʪʨʘʭ ʮʝʥʦʬʣʦʨ. 

ɽʱʝ ʦʜʥʘ ʛʨʫʧʧʘ ʧʦʣʠʟʦʥʘʣʴʥʳʭ ʤʝʟʦʛʠʛʨʦʬʠʪʦʚ ʠ ʛʠʛʨʦʬʠʪʦʚ, 

ʢʘʢ ʤʝʟʦʵʚʪʨʦʬʦʚ (Lythrum salicaria, Myosotis palustris, Fissidens 

adianthoides) ʠ ʵʚʪʨʦʬʦʚ (Galium palustre), ʪʘʢ ʠ ʤʝʟʦʪʨʦʬʦʚ (Comarum 

palustre), ʩʙʣʠʞʘʝʪ ʢʘʨʝʣʴʩʢʠʝ ʧʦʟʜʥʝʦʩʦʯʥʠʢʠ ʩ Molinia caerulea ʩ 

ʤʦʣʠʥʠʝʚʳʤʠ ʣʫʛʘʤʠ ʂʝʥʦʟʝʨʴʷ ï ʘʩʩʦʮʠʘʮʠʝʡ Molinietum trifoliosum 

medii (ʪʘʙʣ. 1:  ̄ 9). ʇʦʩʣʝʜʥʠʝ ʦʯʝʥʴ ʦʙʳʯʥʳ ʥʘ ʚʣʘʞʥʦʤ ʜʝʣʶʚʠʠ 

ʠʟʚʝʩʪʥʷʢʘ ʧʦ ʙʝʨʝʛʘʤ ʦʟʝʨ ʂʝʥʦʟʝʨʩʢʦʡ ʩʠʩʪʝʤʳ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ 

ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, ʯʘʱʝ ʚ ʧʦʡʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʦ ʠʥʦʛʜʘ ʠ 

ʚʳʰʝ ʧʦ ʩʢʣʦʥʫ ʧʦ ʦʧʫʰʢʘʤ ʦʩʠʥʥʠʢʦʚ. ʇʦʯʚʳ ʧʝʩʯʘʥʳʝ ʠʣʠ 

ʱʝʙʥʠʩʪʳʝ, ʦʙʳʯʥʦ ʩ ʤʘʣʦʤʦʱʥʦʡ ʟʘʜʝʨʥʦʚʘʥʥʦʡ ʧʦʜʩʪʠʣʢʦʡ. ʃʠʰʴ 

ʠʟʨʝʜʢʘ ʧʦʩʣʝʜʥʷʷ ʦʪʦʨʬʦʚʘʥʘ ʠ ʪʦʣʱʝ 10 ʩʤ.  

ɺ ʢʝʥʦʟʝʨʩʢʠʭ ʩʦʦʙʱʝʩʪʚʘʭ Molinia caerulea ʚʳʩʪʫʧʘʝʪ 

ʝʜʠʥʩʪʚʝʥʥʳʤ ʜʦʤʠʥʘʥʪʦʤ ʪʨʘʚʷʥʦʛʦ ʷʨʫʩʘ. ʆʜʥʘʢʦ ʝʝ ʩʦʧʨʦʚʦʞʜʘʶʪ 

ʤʥʦʛʠʝ ʚʣʘʞʥʦ- ʠ ʧʦʡʤʝʥʥʦ-ʣʫʛʦʚʳʝ ʚʠʜʳ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ 

ʥʘʠʙʦʣʴʰʝʝ ʇʇ ʫ Juncus filiformis, Trifolium medium ʠ Ptarmica 

cartilaginea. ʇʦʩʪʦʷʥʥʳ, ʥʦ ʤʘʣʦʦʙʠʣʴʥʳ Lysimachia vulgaris, Veronica 

longifolia, Galium boreale, Filipendula ulmaria s.l., Parnassia palustris, 

Potentilla erecta. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʥʘ ʫʯʘʩʪʢʘʭ ʩ ʦʪʦʨʬʦʚʘʥʥʦʡ 

ʧʦʜʩʪʠʣʢʦʡ ʚʥʦʚʴ ʧʦʷʚʣʷʶʪʩʷ ʨʘʩʪʝʥʠʷ ʧʫʩʪʦʰʝʡ ï Calluna vulgaris ʠ 

Nardus stricta. ɺ ʷʨʫʩʝ ʢʫʩʪʘʨʥʠʢʦʚ ʝʜʠʥʠʯʥʳʝ ʵʢʟʝʤʧʣʷʨʳ Alnus incana, 

Salix myrsinifolia, S. lapponum, Frangula alnus. ʀʥʦʛʜʘ ʚʩʪʨʝʯʘʶʪʩʷ 

ʦʪʜʝʣʴʥʳʝ ʜʝʨʝʚʴʷ Pinus sylvestris ʠʣʠ ʥʠʟʢʦʩʪʚʦʣʴʥʦʡ Alnus incana. ɺ 

ʧʷʪʥʠʩʪʦʤ ʤʦʭʦʚʦʤ ʧʦʢʨʦʚʝ ʛʦʩʧʦʜʩʪʚʫʶʪ Calliergonella lindbergii ʠ 

Climacium dendroides.  

ɺ ʜʝʪʝʨʤʠʥʘʥʪʥʦʡ ʛʨʫʧʧʝ ʘʩʩʦʮʠʘʮʠʠ ʧʦʣʠʟʦʥʘʣʴʥʳʝ 

ʤʝʟʦʵʚʪʨʦʬʥʳʝ ʠ ʵʚʪʨʦʬʥʳʝ ʤʝʟʦʬʠʪʳ (Trifolium medium, Euphrasia 

hirtella) ʩʦʯʝʪʘʶʪʩʷ ʩ ʙʦʨʝʘʣʴʥʳʤʠ ʠ ʙʦʨʝʦʥʝʤʦʨʘʣʴʥʳʤʠ 

ʤʝʟʦʪʨʦʬʥʳʤʠ ʛʠʛʨʦʤʝʟʦʬʠʪʘʤʠ ʠ ʤʝʟʦʛʠʛʨʦʬʠʪʘʤʠ (Frangula alnus, 

Calamagrostis neglecta). ʉʣʝʜʫʝʪ ʫʢʘʟʘʪʴ ʥʘ ʟʥʘʯʠʤʫʶ ʨʝʛʠʦʥʘʣʴʥʫʶ 
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ʨʦʣʴ Trifolium medium, ʦʙʳʯʥʦʛʦ ʠ ʦʙʠʣʴʥʦʛʦ ʥʘ ʣʫʛʘʭ ʚʳʩʦʢʦʡ ʧʦʡʤʳ 

ʠ ʥʘʜʧʦʡʤʳ ʚ ʙʘʩʩʝʡʥʘʭ ʆʥʝʛʠ ʠ ʉʝʚʝʨʥʦʡ ɼʚʠʥʳ, ʘ ʪʘʢʞʝ ɺʝʨʭʥʝʡ 

ɺʦʣʛʠ (ʐʝʥʥʠʢʦʚ, 1938).  

ɼʚʝ ʜʨʫʛʠʝ ʛʨʫʧʧʳ ʜʝʪʝʨʤʠʥʘʥʪʦʚ ʦʙʲʝʜʠʥʷʶʪ ʘʩʩʦʮʠʘʮʠʶ ʩ 

ʶʞʥʦʪʘʝʞʥʳʤʠ ʪʠʧʘʤʠ ʤʦʣʠʥʠʝʚʳʭ ʣʫʛʦʚ. ʇʦʣʠʟʦʥʘʣʴʥʳʝ (Carex 

cespitosa, Mentha arvensis, Veronica longifolia, Ptarmica cartilaginea) ʠ 

ʙʦʨʝʦʥʝʤʦʨʘʣʴʥʳʝ (Calamagrostis canescens) ʤʝʟʦʵʚʪʨʦʬʥʳʝ 

ʛʠʛʨʦʤʝʟʦʬʠʪʳ ʠ ʤʝʟʦʛʠʛʨʦʬʠʪʳ ʩʙʣʠʞʘʶʪ ʝʝ ʩ ʤʦʣʠʥʠʝʚʳʤʠ ʣʫʛʘʤʠ ʚ 

ʧʦʡʤʝ ʨ. ɺʦʣʭʦʚ (ʪʘʙʣ. 1:  ̄ 10). ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʚʣʘʞʥʦʣʫʛʦʚʳʭ, 

ʠʚʥʷʢʦʚʦ- ʠ ʙʦʣʦʪʥʦ-ʣʫʛʦʚʳʭ ʚʠʜʦʚ ʪʷʛʦʪʝʝʪ ʠ ʤʝʟʦʪʨʦʬʥʳʡ 

ʛʠʛʨʦʤʝʟʦʬʠʪ Climacium dendroides. ɺʪʦʨʫʶ ʛʨʫʧʧʫ ʬʦʨʤʠʨʫʶʪ ʚʠʜʳ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦ ʟʘʣʠʚʘʝʤʳʭ ʣʫʛʦʚ, ʧʦʣʠʟʦʥʘʣʴʥʳʝ ʤʝʟʦʪʨʦʬʥʳʝ 

(Hieracium umbellatum) ʠ ʤʝʟʦʵʚʪʨʦʬʥʳʝ (Vicia cracca, Galium boreale) 

ʤʝʟʦʬʠʪʳ. ʂ ʥʠʤ, ʦʜʥʘʢʦ, ʧʨʠʤʢʥʫʣ ʠ ʤʝʟʦʛʠʛʨʦʬʠʪ Lysimachia vulgaris. 

ɻʨʫʧʧʘ ʩʚʷʟʳʚʘʝʪ ʢʝʥʦʟʝʨʩʢʠʝ ʣʫʛʘ ʩ ʦʙʦʠʤʠ ʚʳʜʝʣʝʥʥʳʤʠ ʥʘʤʠ 

ʶʞʥʦʪʘʝʞʥʳʤʠ ʪʠʧʘʤʠ. ʄʝʟʦʬʠʪʳ ʠʟ ʩʦʩʪʘʚʘ ʛʨʫʧʧʳ ʥʝʨʝʜʢʠ ʠ ʚ 

ʩʨʝʜʥʝ- ʠ ʩʝʚʝʨʦʪʘʝʞʥʳʭ ʩʦʩʥʷʢʘʭ ʂʘʨʝʣʠʠ ʠ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ 

ʦʙʥʘʞʝʥʠʷʭ ʠʟʚʝʩʪʥʷʢʦʚ ʠ ʛʠʧʩʦʚ (ʂʫʯʝʨʦʚ, 2019). 

ɻʨʫʧʧʘ Galium palustre ʩʙʣʠʞʘʝʪ ʩʠʥʪʘʢʩʦʥ ʩ ʧʦʟʜʥʝʦʩʦʯʥʠʢʘʤʠ 

ʖʞʥʦʡ ʂʘʨʝʣʠʠ, ʪʦʞʝ ʨʘʟʚʠʪʳʤʠ ʧʦ ʦʟʝʨʥʳʤ ʙʝʨʝʛʘʤ. ʆʜʥʦʚʨʝʤʝʥʥʦ 

ʛʨʫʧʧʘ Juncus filiformis ʦʙʲʝʜʠʥʷʝʪ ʝʛʦ ʩ ʪʝʨʩʢʦʡ Vaccinieto-Molinietum 

agrostoso-polytrichosum, ʛʨʫʧʧʘ Carex acuta ï ʪʘʢʞʝ ʩ V.-M. sphagno-

hylocomiosum (ʩʤ. ʚʳʰʝ). ʉʧʝʢʪʨʳ ʮʝʥʦʬʣʦʨʳ ʘʩʩʦʮʠʘʮʠʠ ʪʠʧʠʯʥʳ ʜʣʷ 

ʤʦʣʠʥʠʝʚʳʭ ʣʫʛʦʚ, ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʦʣʠʟʦʥʘʣʴʥʳʭ ʚʠʜʦʚ, 

ʤʝʟʦʵʚʪʨʦʬʦʚ ʠ ʛʠʛʨʦʤʝʟʦʬʠʪʦʚ. 

ʂʝʥʦʟʝʨʩʢʠʝ ʤʦʣʠʥʠʝʚʳʝ ʣʫʛʘ ï ʩʘʤʳʝ ʚʦʩʪʦʯʥʳʝ ʠʟ ʯʠʩʣʘ 

ʠʟʚʝʩʪʥʳʭ ʚ ʪʘʝʞʥʦʡ ʟʦʥʝ. ʆʥʠ ʩʫʱʝʩʪʚʫʶʪ ʥʘ ʬʦʥʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ 

ʢʣʠʤʘʪʘ, ʥʘʠʙʦʣʴʰʝʡ ʜʣʷ ʵʪʠʭ ʩʦʦʙʱʝʩʪʚ ʥʘ ʜʘʥʥʳʭ ʰʠʨʦʪʘʭ (K = 38). 

ʃʫʛʘ Molinia caerulea + Kadenia dubia-ʪʠʧʘ (ʪʘʙʣ. 1:  ̄ 10) 

ʦʧʠʩʘʥʳ ʚ ʧʦʡʤʝ ʨ. ɺʦʣʭʦʚ ʠ ʝʝ ʧʨʠʪʦʢʦʚ ʚ ʅʦʚʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ 

ʧʦʜʟʦʥʝ ʶʞʥʦʡ ʪʘʡʛʠ. ʆʥʠ ʨʘʟʚʠʪʳ ʥʘ ʪʷʞʝʣʳʭ ʧʦʯʚʘʭ ʥʝʚʳʩʦʢʠʭ, ʜʦ 

ʧʦʣʫʤʝʪʨʘ, ʛʨʷʜ (ʚʝʨʝʪʠʡ) ʚ ʦʢʨʫʞʝʥʠʠ ʮʝʥʪʨʘʣʴʥʦʡ ʧʦʡʤʳ ʠʣʠ ʧʦ 

ʦʧʫʰʢʘʤ ʧʦʡʤʝʥʥʳʭ ʜʫʙʨʘʚ, ʟʘʣʠʚʘʶʪʩʷ ʥʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʠ ʙʳʩʪʨʦ 

ʦʙʩʳʭʘʶʪ (ɸʣʘʙʳʰʝʚ, 1926; ʃʠʢʩʘʢʦʚʘ, 2012). ɺ ʪʨʘʚʷʥʦʤ ʧʦʢʨʦʚʝ 

ʛʦʩʧʦʜʩʪʚʦ ʩ Molinia caerulea ʨʘʟʜʝʣʷʶʪ Calamagrostis canescens ʠʣʠ 

Poa palustris. ʇʦʩʪʦʷʥʝʥ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʙʠʣʝʥ ʣʝʩʦʩʪʝʧʥʦʡ ʚʠʜ Kadenia 

dubia, ʣʠʰʴ ʦʜʥʘʞʜʳ ʚʩʪʨʝʯʝʥʥʳʡ ʥʘ ʤʦʣʠʥʠʝʚʳʭ ʣʫʛʘʭ ʂʝʥʦʟʝʨʴʷ. ɺ 

ʯʠʩʣʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʦʙʠʣʴʥʳʭ ʚʠʜʦʚ-ʩʧʫʪʥʠʢʦʚ ï Filipendula ulmaria s.l., 

Geranium palustre, Potentilla erecta, Viola canina, Leucanthemum vulgare, 

Hieracium umbellatum. ʍʘʨʘʢʪʝʨʥʦ ʧʦʩʪʦʷʥʩʪʚʦ Gentiana pneumonanthe. 

ɺ ʷʨʫʩʝ ʢʫʩʪʘʨʥʠʢʦʚ ï ʝʜʠʥʠʯʥʳʡ ʧʦʜʨʦʩʪ Quercus robur ʠʣʠ Populus 

tremula, ʦʪʜʝʣʴʥʳʝ ʢʫʩʪʳ Salix myrsinifolia, S. starkeana, Rosa majalis, ʥʦ 

ʥʝ Alnus incana. ɿʘʨʘʩʪʘʥʠʝ ʣʫʛʦʚ ʢʫʩʪʘʨʥʠʢʘʤʠ ʟʘʪʦʨʤʦʞʝʥʦ, ʚ ʪʦʤ 
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ʯʠʩʣʝ ʠʟ-ʟʘ ʚr ʢʘʰʠʚʘʥʠʷ. ʄʦʭʦʚʦʡ ʧʦʢʨʦʚ ʩʣʘʙʦʨʘʟʚʠʪʳʡ ʠʟ Climacium 

dendroides ʠʣʠ ʦʪʩʫʪʩʪʚʫʝʪ. 

ɺ ʯʠʩʣʝ ʜʝʪʝʨʤʠʥʘʥʪʦʚ ʪʠʧʘ ʧʦʯʪʠ ʧʦʨʦʚʥʫ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʛʠʛʨʦʤʝʟʦʬʠʪʳ ʠ ʤʝʟʦʬʠʪʳ, ʘ ʤʝʟʦʵʚʪʨʦʬʳ (Alopecurus pratensis, Poa 

palustris, Geranium palustre, Viola persicifolia, Kadenia dubia) 

ʩʦʯʝʪʘʶʪʩʷ ʩ ʤʝʟʦʪʨʦʬʘʤʠ (Gentiana pneumonanthe, Succisa pratensis, 

Leucanthemum vulgare, ʧʦʜʨʦʩʪ Quercus robur). ɺ ʛʨʫʧʧʫ ʥʘʨʷʜʫ ʩ 

ʙʦʨʝʦʥʝʤʦʨʘʣʴʥʳʤʠ ʠ ʧʦʣʠʟʦʥʘʣʴʥʳʤʠ ʚʭʦʜʷʪ ʠ ʥʝʤʦʨʘʣʴʥʳʝ ʚʠʜʳ 

(Quercus robur, Viola persicifolia), ʧʨʠ ʵʪʦʤ ʙʦʨʝʘʣʴʥʳʝ ʦʪʩʫʪʩʪʚʫʶʪ.  

ɻʨʫʧʧʘ Mentha arvensis ʩʙʣʠʞʘʝʪ ʚʦʣʭʦʚʩʢʠʝ ʣʫʛʘ ʩ 

ʢʝʥʦʟʝʨʩʢʠʤʠ, ʛʨʫʧʧʘ Hieracium umbellatum ï ʢʘʢ ʩ ʥʠʤʠ, ʪʘʢ ʠ ʩ ʣʫʛʦʤ 

ʥʘ ʠʟʚʝʩʪʥʷʢʝ ʫ ʧ. ʉʦʤʠʥʦ, Rosa majalis ï ʪʦʣʴʢʦ ʩ ʧʦʩʣʝʜʥʠʤ. 

ʇʨʝʦʙʣʘʜʘʶʱʠʝ ʵʣʝʤʝʥʪʳ ʚ ʩʧʝʢʪʨʘʭ ʮʝʥʦʬʣʦʨʳ ï ʢʘʢ ʫ ʧʨʝʜʳʜʫʱʝʛʦ 

ʩʠʥʪʘʢʩʦʥʘ. 

ʃʫʛʘ ʠʟ ʚʦʣʭʦʚʩʢʦʡ ʧʦʡʤʳ ʪʷʛʦʪʝʶʪ ʢ ʘʩʩʦʮʠʘʮʠʠ ʤʦʣʠʥʠʝʚʳʭ 

ʣʫʛʦʚ, ʨʘʥʝʝ ʦʧʠʩʘʥʥʦʡ ʠʟ ʇʩʢʦʚʩʢʦʡ ʠ ʅʦʚʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʝʡ 

(ɺʘʩʠʣʝʚʠʯ, 2006), ʠ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʚʭʦʜʷʪ ʚ ʝʝ ʩʦʩʪʘʚ. ʕʪʦʡ ʘʩʩʦʮʠʘʮʠʠ 

ʪʦʞʝ ʩʚʦʡʩʪʚʝʥʥʳ Gentiana pneumonanthe, Succisa pratensis, Lysimachia 

vulgaris, Hieracium umbellatum, Potentilla erecta, ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ 

Geranium palustre. ʆʜʥʘʢʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʥʠʤʠ ʧʦʩʪʦʷʥʥʳ Juncus 

filiformis, ʪʠʧʠʯʥʳʡ ʜʣʷ ʤʦʣʠʥʠʝʚʳʭ ʣʫʛʦʚ ʂʝʥʦʟʝʨʴʷ, ʠ ʚʤʝʩʪʝ ʩ ʥʠʤ 

ʥʝʤʦʨʘʣʴʥʳʝ J. effusus, Betonica officinalis ʠ Selinum carvifolia. 

ʇʦʩʣʝʜʥʠʡ ʚʠʜ ʭʘʨʘʢʪʝʨʝʥ ʠ ʜʣʷ ʤʥʦʛʠʭ ʪʠʧʦʚ ʮʝʥʪʨʘʣʴʥʦʝʚʨʦʧʝʡʩʢʠʭ 

ʤʦʣʠʥʠʝʚʳʭ ʣʫʛʦʚ ʥʘ ʠʟʚʝʩʪʥʷʢʘʭ (ʪʘʙʣ. 2). ʅʘʙʦʨ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʚʠʜʦʚ ʫ ʩʠʥʪʘʢʩʦʥʘ ɺ.ʀ. ɺʘʩʠʣʝʚʠʯʘ ʚʳʛʣʷʜʠʪ ʧʦʣʥʝʝ ʚ ʩʠʣʫ ʙ·ʣʴʰʝʛʦ 

ʦʭʚʘʪʘ ʪʝʨʨʠʪʦʨʠʠ ʠ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʦʧʠʩʘʥʠʡ. ʅʦ ʵʪʦʪ ʘʚʪʦʨ ʚʩʝ ʞʝ 

ʦʰʠʙʦʯʥʦ ʦʪʥʦʩʠʪ ʶʞʥʦʪʘʝʞʥʳʝ ʤʦʣʠʥʠʝʚʳʝ ʣʫʛʘ ʉʝʚʝʨʦ-ɿʘʧʘʜʘ 

ʈʦʩʩʠʠ ʢ ʘʩʩʦʮʠʘʮʠʠ Molinietum caeruleae Koch 1926, ʦʧʠʩʘʥʥʦʡ ʠʟ 

ʐʚʝʡʮʘʨʠʠ (Koch, 1926) ʠ ʩʧʝʮʠʬʠʯʥʦʡ ʧʦ ʥʘʙʦʨʫ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 

ʚʠʜʦʚ. ɺ ʯʠʩʣʝ ʧʦʩʣʝʜʥʠʭ ʤʥʦʛʦ ʮʝʥʪʨʘʣʴʥʦʝʚʨʦʧʝʡʩʢʠʭ ʚʠʜʦʚ (Carex 

davalliana, C. hostiana, Colchicum autumnale, Ranunculus nemorosus, 

Valeriana dioica), ʢʘʣʴʮʝʬʠʪʦʚ (ʧʦʤʠʤʦ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʠʜʦʚ, ʵʪʦ 

Gymnadenia conopsea, Epipactis palustris, Polygala amarella) ʠ 

ʵʚʪʨʦʬʥʳʭ ʛʠʛʨʦʬʠʪʦʚ (Phragmites australis, Equisetum palustre; ʪʘʙʣ. 

2). ʖ.ɸ. ʉʝʤʝʥʠʱʝʥʢʦʚ (2009) ʧʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʤʦʣʠʥʠʝʚʳʭ ʣʫʛʦʚ 

ɹʨʷʥʩʢʦʡ ʦʙʣʘʩʪʠ ʦʧʠʩʳʚʘʝʪ ʠʭ ʣʠʰʴ ʢʘʢ çʪʠʧ ʩʦʦʙʱʝʩʪʚ Molinia 

caeruleaè, ʦʪʣʠʯʘʷ ʦʪ ʮʝʥʪʨʘʣʴʥʦʝʚʨʦʧʝʡʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ. 

ʄʦʣʠʥʠʝʚʳʝ ʣʫʛʘ ʩ Succisa pratensis, Viola persicifolia ʠ 

Gentiana pneumonanthe ʠʟʚʝʩʪʥʳ ʠ ʥʘ ʶʛʝ ʅʦʨʚʝʛʠʠ. ʆʜʥʘʢʦ ʟʜʝʩʴ ʦʥʠ 

ʩʦʯʝʪʘʶʪʩʷ ʩ Nardus stricta, Avenella flexuosa, Sieglingia decumbens, 

Holcus lanatus ʠ ʜʨʫʛʠʤʠ ʨʘʩʪʝʥʠʷʤʠ ʙʝʣʦʫʩʦʚʳʭ ʠ ʚʝʨʝʩʢʦʚʳʭ 

ʧʫʩʪʦʰʝʡ ɸʪʣʘʥʪʠʯʝʩʢʦʡ ɽʚʨʦʧʳ (Fremstad, 1997). 

ɼʣʷ ʩʫʭʦʜʦʣʴʥʳʭ ʤʝʩʪʦʦʙʠʪʘʥʠʡ ʚ ʙʘʩʩʝʡʥʝ ɺʦʣʭʦʚʘ 
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ʭʘʨʘʢʪʝʨʥʳ ʠ ʙʝʟʣʝʩʥʳʝ ʤʘʣʦʚʠʜʦʚʳʝ ʩʦʦʙʱʝʩʪʚʘ ʩ ʩʦʛʦʩʧʦʜʩʪʚʦʤ 

Molinia caerulea (ʇʇ 50%) ʠ Pteridium aquilinum (ʇʇ 30%) ʧʨʠ ʫʯʘʩʪʠʠ 

Vaccinium myrtillus, Potentilla erecta ʠ Ptarmica cartilaginea (ʃʠʢʩʘʢʦʚʘ, 

2012). ʆʜʥʘʢʦ ʠʭ ʫʞʝ ʥʝʣʴʟʷ ʦʪʥʝʩʪʠ ʢ ʣʫʛʘʤ. ʉʢʦʨʝʝ ʵʪʦ 

ʨʘʩʧʨʦʩʪʨʘʥʠʚʰʠʝʩʷ ʧʦ ʛʘʨʠ ʠ ʦʙʦʛʘʱʝʥʥʳʝ ʣʫʛʦʚʳʤʠ ʚʠʜʘʤʠ 

ʬʨʘʛʤʝʥʪʳ ʧʦʜʧʦʣʦʛʦʚʦʡ ʩʠʥʫʟʠʠ ʦʢʨʝʩʪʥʳʭ ʤʦʣʠʥʠʝʚʳʭ ʠ ʦʨʣʷʢʦʚʦ-

ʤʦʣʠʥʠʝʚʳʭ ʩʦʩʥʷʢʦʚ. ʇʦʜʦʙʥʳʝ ʣʝʩʘ, ʨʘʟʚʠʪʳʝ ʥʘ ʙʝʜʥʳʭ 

ʬʣʶʚʠʦʛʣʷʮʠʘʣʴʥʳʭ ʧʝʩʢʘʭ ʧʨʠ ʥʝʛʣʫʙʦʢʦʤ ʟʘʣʝʛʘʥʠʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, 

ʠʟʚʝʩʪʥʳ ʦʪ ʇʦʣʴʰʠ ʠ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʡ ɻʝʨʤʘʥʠʠ (Leuschner, 

Ellenberg, 2017) ʜʦ ʶʞʥʦ- ʠ ʧʦʜʪʘʝʞʥʳʭ ʨʝʛʠʦʥʦʚ ʟʘʧʘʜʘ ʠ ʩʝʚʝʨʦ-

ʟʘʧʘʜʘ ʈʦʩʩʠʠ ʠ ʜʘʣʝʝ ɺʝʨʭʥʝʛʦ ʠ ʉʨʝʜʥʝʛʦ ʇʦʚʦʣʞʴʷ, ʠ ɿʘʚʦʣʞʴʷ 

(ɹʣʘʛʦʚʝʱʝʥʩʢʠʡ, 2005; ʉʝʤʝʥʠʱʝʥʢʦʚ, 2009; ʂʫʯʝʨʦʚ, 2019; ʂʫʯʝʨʦʚ 

ʠ ʜʨ., 2024). ɺ ʥʠʭ Molinia caerulea ʚʳʩʪʫʧʘʝʪ ʫʞʝ ʥʝ ʤʝʟʦʵʚʪʨʦʬʥʳʤ, 

ʥʦ ʦʣʠʛʦʤʝʟʦʪʨʦʬʥʳʤ ʚʠʜʦʤ ʩʦ ʩʤʝʱʝʥʥʳʤ ʦʧʪʠʤʫʤʦʤ ʧʦ ʛʨʘʜʠʝʥʪʫ 

ʙʦʛʘʪʩʪʚʘ ʧʦʯʚʳ (ʂʫʯʝʨʦʚ, 2017). 

ʃʫʛʘ Molinia caerulea + Brachypodium pinnatum-ʪʠʧʘ (ʪʘʙʣ. 1: 

 ̄11) ʧʨʝʜʩʪʘʚʣʝʥʳ ʝʜʠʥʩʪʚʝʥʥʳʤ ʦʧʠʩʘʥʠʝʤ, ʩʜʝʣʘʥʥʳʤ ʚ ʥʘʜʧʦʡʤʝ 

ʦʟ. ɺʦʞʘʥʩʢʦʝ ʫ ʧ. ʉʦʤʠʥʦ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʉʦʦʙʱʝʩʪʚʦ ʨʘʟʚʠʪʦ ʧʦʣʦʩʦʡ ʧʦ ʦʧʫʰʢʝ ʙʝʨʝʟʥʷʢʘ ʠ ʥʘ ʯʝʪʚʝʨʪʴ 

ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʦʝʢʮʠʠ ʢʨʦʥ Betula pendula ʠ Pinus sylvestris. ɺ ʦʪʣʠʯʠʝ 

ʦʪ ʜʨʫʛʠʭ ʪʠʧʦʚ ʤʦʣʠʥʠʝʚʳʭ ʣʫʛʦʚ, ʚ ʥʝʤ ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʦʨʬʦʚʘʥʥʘʷ 

ʧʦʜʩʪʠʣʢʘ ʤʦʱʥʦʩʪʴʶ ʙʦʣʝʝ 15 ʩʤ ʧʦʚʝʨʭ ʧʝʩʢʘ, ʧʦʜʩʪʠʣʘʝʤʦʛʦ 

ʠʟʚʝʩʪʥʷʢʦʤ. ɺ ʪʨʘʚʷʥʦʤ ʷʨʫʩʝ ʩʦʛʦʩʧʦʜʩʪʚʫʶʪ Molinia caerulea ʠ 

Brachypodium pinnatum; ʢ ʜʦʤʠʥʘʥʪʘʤ 2-ʛʦ ʧʦʨʷʜʢʘ ʤʦʛʫʪ ʙʳʪʴ 

ʦʪʥʝʩʝʥʳ Galium boreale ʠ Veronica chamaedrys. ʆʙʠʣʴʥʳʝ 

ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʚʠʜʳ ï Equisetum pratense, Calamagrostis epigeios, 

Galium album, Hieracium umbellatum, Dianthus superbus. ʃʫʛ ʘʢʪʠʚʥʦ 

ʟʘʨʘʩʪʘʝʪ Alnus incana; ʥʘʙʣʶʜʘʶʪʩʷ ʠ ʢʨʫʧʥʳʝ ʢʫʨʪʠʥʳ Rosa majalis. 

ɼʠʬʬʫʟʥʳʡ ʤʦʭʦʚʦʡ ʷʨʫʩ ʩʬʦʨʤʠʨʦʚʘʥ Brachythecium spp. 

Rosa majalis ʦʙʲʝʜʠʥʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʪʠʧ ʩ ʤʦʣʠʥʠʝʚʳʤʠ 

ʣʫʛʘʤʠ ʠʟ ʧʦʡʤʳ ɺʦʣʭʦʚʘ, ʛʨʫʧʧʘ Hieracium umbellatum ï ʪʘʢʞʝ ʩ 

ʣʫʛʘʤʠ ʂʝʥʦʟʝʨʴʷ, ʘ ʛʨʫʧʧʘ Rubus saxatilis ï ʩ ʧʦʜʛʦʣʴʮʦʚʳʤʠ ʣʫʛʘʤʠ 

ʍʠʙʠʥ (ʩʤ. ʚʳʰʝ). ʂ ʩʦʙʩʪʚʝʥʥʳʤ ʜʝʪʝʨʤʠʥʘʥʪʘʤ ʪʠʧʘ ʫʩʣʦʚʥʦ 

ʦʪʥʝʩʝʥʳ ʚʠʜʳ, ʦʪʤʝʯʝʥʥʳʝ ʣʠʰʴ ʚ ʝʛʦ ʝʜʠʥʩʪʚʝʥʥʦʤ ʦʧʠʩʘʥʠʠ. ʕʪʦ ʚ 

ʦʩʥʦʚʥʦʤ ʤʝʟʦʬʠʪʳ, ʤʝʟʦʪʨʦʬʥʳʝ (Equisetum pratense, Brachypodium 

pinnatum, Betula pendula, Rosa majalis, Clinopodium vulgare, Veronica 

chamaedrys, Galium album) ʣʠʙʦ (ʚ ʤʝʥʴʰʝʤ ʯʠʩʣʝ) ʤʝʟʦʵʚʪʨʦʬʥʳʝ 

(Calamagrostis epigeios, Poa pratensis, Lathyrus pratensis, Vicia sepium, 

Knautia arvensis), ʧʦ ʪʠʧʫ ʰʠʨʦʪʥʦʛʦ ʘʨʝʘʣʘ ï ʙʦʨʝʦʥʝʤʦʨʘʣʴʥʳʝ ʠʣʠ 

ʧʦʣʠʟʦʥʘʣʴʥʳʝ. ʀʟ ʛʠʛʨʦʤʝʟʦʬʠʪʦʚ ʚ ʛʨʫʧʧʫ ʚʭʦʜʷʪ ʣʠʰʴ Bistorta major 

ʠ Alchemilla acutiloba, ʠʟ ʙʦʨʝʘʣʴʥʳʭ ʚʠʜʦʚ ï ʪʦʣʴʢʦ Equisetum pratense. 

ʄʝʟʦʪʨʦʬʳ ʠ ʤʝʟʦʬʠʪʳ ʣʠʜʠʨʫʶʪ ʠ ʚ ʩʧʝʢʪʨʘʭ ʮʝʥʦʬʣʦʨʳ. 

ɿʘʤʝʪʠʤ, ʯʪʦ ʩʦʯʝʪʘʥʠʝ ʚʠʜʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʛʨʫʧʧʫ (Betula 
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pendula, Rosa majalis, Brachypodium pinnatum, Calamagrostis epigeios, 

Veronica chamaedrys), ʚʦ ʤʥʦʛʦʤ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʩʦʦʙʱʝʩʪʚ ʧʦʜʪʘʡʛʠ ʠ 

ʣʝʩʦʩʪʝʧʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ɺ ʩʠʩʪʝʤʝ ɾ. ɹʨʘʫʥ-ɹʣʘʥʢʝ ʧʦʩʣʝʜʥʠʝ 

ʦʪʥʦʩʷʪ ʢ ʢʣʘʩʩʫ Brachypodio pinnati-Betuletea pendulae Ermakov, 

Korolyuk et Lashchinsky 1991. ʆʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ ʚʦʧʨʦʩ, ʚ ʢʘʢʦʡ ʤʝʨʝ ʩ 

ʵʪʠʤ ʢʣʘʩʩʦʤ ʩʚʷʟʘʥʳ ʚʦʩʪʦʯʥʦʝʚʨʦʧʝʡʩʢʠʝ ʙʝʨʝʟʥʷʢʠ ʠʟ Betula pendula, 

ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʬʣʦʨʦʮʝʥʦʛʝʥʝʪʠʯʝʩʢʠ, ʩ ʫʯʝʪʦʤ ʚʝʨʦʷʪʥʳʭ 

ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʚʣʠʷʥʠʡ ʫʨʘʣʦ-ʩʠʙʠʨʩʢʦʡ ʧʣʝʡʩʪʦʮʝʥʦʚʦʡ ʣʝʩʦʩʪʝʧʠ. 

ʈʘʩʩʝʣʝʥʠʝ Molinia caerulea, ʢʘʢ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʦʢʝʘʥʠʯʝʩʢʦʡ 

ʧʫʩʪʦʰʥʦʡ ʬʣʦʨʳ, ʧʨʦʠʩʭʦʜʠʣʦ ʚ ʤʠʢʫʣʠʥʩʢʦʝ, ʘ ʧʦʪʦʤ ʘʪʣʘʥʪʠʯʝʩʢʦʝ 

ʚʨʝʤʷ. ʆʜʥʘʢʦ ʚ ʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʪʠʧʳ ʤʦʣʠʥʠʝʚʳʭ ʣʫʛʦʚ ʤʦʛʣʠ 

ʠʥʪʝʛʨʠʨʦʚʘʪʴʩʷ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʝ ʚʠʜʳ, ʚʦʩʭʦʜʷʱʠʝ ʢ ʣʝʩʦʩʪʝʧʥʦʡ 

ʬʣʦʨʝ, ʥʦ ʙʣʠʟʢʠʝ ʢ ʤʦʣʠʥʠʠ ʧʦ ʩʚʦʠʤ ʵʜʘʬʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ 

ʬʝʥʦʣʦʛʠʯʝʩʢʠʤ ʨʠʪʤʘʤ. ʇʨʠʤʝʨ ʪʦʤʫ ï Gentiana pneumonanthe 

(ʂʫʯʝʨʦʚ ʠ ʜʨ., 2024). ʉʦʯʝʪʘʥʠʝ Molinia caerulea ʠ Brachypodium 

pinnatum ʪʘʢʞʝ ʚʳʛʣʷʜʠʪ ʥʝ ʩʣʫʯʘʡʥʳʤ. ʆʙʘ ʵʪʠʭ ʚʠʜʘ ʧʦʩʪʦʷʥʥʳ ʥʘ 

ʤʦʣʠʥʠʝʚʳʭ ʣʫʛʘʭ, ʦʧʠʩʘʥʥʳʭ ʠʟ ʐʚʝʡʮʘʨʠʠ ʢʘʢ Molinietum caeruleae 

caricetosum tomentosae Koch 1926, ʪʦʞʝ ʥʘ ʠʟʚʝʩʪʥʷʢʘʭ. ɺ ʯʠʩʣʝ ʠʥʳʭ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʚʠʜʦʚ ʵʪʦʛʦ ʩʠʥʪʘʢʩʦʥʘ ʩ ʢʣʘʩʩʦʤ ʧʦʩʪʦʷʥʩʪʚʘ V ï 

Carex tomentosa, C. flacca, Sanguisorba officinalis, Vicia cracca, Linum 

catharticum, Daucus carota, Betonica officinalis ʠ ʜʨ. (Koch, 1926). ʆʜʥʘʢʦ 

ʥʘ ʣʫʛʘʭ subass. brachypodietosum pinnati Buchwald 1996 ʩ ʠʟʚʝʩʪʥʷʢʦʚ 

ʐʚʘʙʩʢʦʛʦ ɸʣʴʙʘ Brachypodium pinnatum ʚʩʪʨʝʯʘʝʪʩʷ ʣʠʰʴ ʩ ʢʣʘʩʩʦʤ 

ʧʦʩʪʦʷʥʩʪʚʘ II, ʪʦʛʜʘ ʢʘʢ ʩ ʢʣʘʩʩʦʤ V ï Holcus lanatus, Dactylis 

glomerata, Carex flacca ʠ C. panicea (Buchwald, 1996). ɺ ʩʦʩʪʘʚʝ 

ʘʩʩʦʮʠʘʮʠʠ ʠʟʚʝʩʪʥʘ ʠ ʦʩʪʝʧʥʝʥʥʘʷ ʩʣʦʚʘʮʢʘʷ ʩʫʙʘʩʩʦʮʠʘʮʠʷ 

brometosum erecti Ġp§nikov§ 1983, ʥʦ Brachypodium pinnatum ʚ ʥʝʡ 

ʦʪʩʫʪʩʪʚʫʝʪ (Ġp§nikov§, 1983). 

ɺ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʚ ʣʝʩʦʩʪʝʧʠ ʊʦʙʦʣ-ʀʨʪʳʰʩʢʦʛʦ ʠ ʆʙʴ-

ʀʨʪʳʰʩʢʦʛʦ ʤʝʞʜʫʨʝʯʠʡ Molinia caerulea ʠ Brachypodium pinnatum 

ʚʥʦʚʴ ʩʦʚʤʝʩʪʥʦ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʣʫʛʘʭ ʥʘ ʩʣʘʙʦʟʘʩʦʣʝʥʥʳʭ 

ʧʦʣʫʛʠʜʨʦʤʦʨʬʥʳʭ ʧʦʯʚʘʭ ʧʦ ʢʨʘʶ ʙʦʣʦʪ, ʦʧʠʩʘʥʥʳʭ ʢʘʢ ʘʩʩʦʮʠʘʮʠʷ 

Cirsio cani-Calamagrostietum epigeii Korolyuk et Tishchenko 2014. ɿʜʝʩʴ 

ʦʙʘ ʵʪʠʭ ʚʠʜʘ ʩʦʧʫʪʩʪʚʫʶʪ ʙʦʣʝʝ ʦʙʳʯʥʳʤ ʠ ʦʙʠʣʴʥʳʤ Cirsium canum ʠ 

Calamagrostis epigeios. ʇʦʩʪʦʷʥʥʳ ʪʘʢʞʝ Sanguisorba officinalis, Vicia 

cracca ʠ Kadenia dubia (ʂʦʨʦʣʶʢ, ʊʠʱʝʥʢʦ, 2014; ʂʫʯʝʨʦʚ ʠ ʜʨ., 2024). 

ɹʣʠʟʢʘʷ ʘʩʩʦʮʠʘʮʠʷ Cirsio esculenti-Molinietum Grigoryev, Solomeshch, 

Alimbekova et Onishchenko 2002 ʦʙʲʝʜʠʥʷʝʪ ʟʘʩʦʣʝʥʥʳʝ ʣʫʛʘ ʚ 

ʣʝʩʦʩʪʝʧʥʦʤ ɿʘʫʨʘʣʴʝ ɹʘʰʢʠʨʠʠ. ʅʘ ʥʠʭ ʜʦʤʠʥʠʨʫʶʱʘʷ Molinia 

caerulea ʧʨʦʠʟʨʘʩʪʘʝʪ ʚʤʝʩʪʝ ʩ Cirsium canum, C. esculentum, Carex 

tomentosa, Sanguisorba officinalis, Hieracium umbellatum ʠ ʜʨ., ʥʦ 

Brachypodium pinnatum ʥʝ ʦʪʤʝʯʝʥʘ (ɻʨʠʛʦʨʴʝʚ ʠ ʜʨ., 2002). 

ʆʙʘ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʥʘʤʠ ʶʞʥʦʪʘʝʞʥʳʭ ʪʠʧʘ ʤʦʣʠʥʠʝʚʳʭ 
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ʣʫʛʦʚ ʨʘʟʚʠʚʘʶʪʩʷ ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʡ ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʚʝʛʝʪʘʮʠʠ, ʯʝʤ ʘʥʘʣʦʛʠʯʥʳʝ ʩʨʝʜʥʝ- ʠ, ʪʝʤ ʙʦʣʝʝ, ʩʝʚʝʨʦʪʘʝʞʥʳʝ ʣʫʛʘ. 

ʕʪʦ ʟʘʢʦʥʦʤʝʨʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʠʭ ʚʠʜʦʚʦʤ ʩʦʩʪʘʚʝ, ʢʦʪʦʨʳʡ 

ʦʙʦʛʘʱʘʝʪʩʷ ʤʝʟʦʪʝʨʤʘʤʠ. ʂʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴ ʢʣʠʤʘʪʘ ʧʨʠ ʵʪʦʤ ʣʠʰʴ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʪʘʢʦʚʦʡ ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʝʚʨʦʧʝʡʩʢʠʭ ʪʠʧʦʚ ʣʫʛʦʚ 

ʣʠʙʦ ʜʘʞʝ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʩ ʥʝʡ. ʊʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʝʛʝʪʘʮʠʠ 

ʥʠʞʝ, ʯʝʤ ʥʘ ʨʘʚʥʠʥʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʳ, ʥʦ ʧʨʠʤʝʨʥʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʘʢʦʚʦʡ ʚ ɸʣʴʧʘʭ (ʪʘʙʣ. 1, 2).  

ʉʨʘʚʥʝʥʠʝ ʚʳʜʝʣʝʥʥʳʭ ʩʠʥʪʘʢʩʦʥʦʚ ʩ ʠʭ ʩʢʘʥʜʠʥʘʚʩʢʠʤʠ ʠ 

ʮʝʥʪʨʘʣʴʥʦʝʚʨʦʧʝʡʩʢʠʤʠ ʘʥʘʣʦʛʘʤʠ (ʪʘʙʣ. 2) ʚʳʷʚʣʷʝʪ ʨʘʟʣʠʯʥʫʶ 

ʩʪʝʧʝʥʴ ʠʭ ʬʣʦʨʠʩʪʠʯʝʩʢʦʡ ʦʙʦʩʦʙʣʝʥʥʦʩʪʠ. ʅʘ ʪʝʩʥʫʶ ʩʚʷʟʴ 

ʤʦʣʠʥʠʝʚʳʭ ʧʫʩʪʦʰʝʡ ʠ ʣʫʛʦʚ ʄʫʨʤʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʅʦʨʚʝʛʠʠ 

ʫʢʘʟʳʚʘʶʪ ʩʨʘʟʫ ʜʚʝ ʦʙʲʝʜʠʥʷʶʱʠʝ ʠʭ ʛʨʫʧʧʳ ʚʠʜʦʚ. ɽʩʣʠ ʧʝʨʚʫʶ 

ʛʨʫʧʧʫ ʬʦʨʤʠʨʫʶʪ ʙʦʨʝʘʣʴʥʦ-ʣʝʩʥʳʝ ʚʠʜʳ (Juniperus communis, 

Trientalis europaea, Vaccinium myrtillus), ʪʦ ʚʪʦʨʫʶ ï ʧʫʩʪʦʰʥʳʝ Calluna 

vulgaris ʠ Nardus stricta. ɺ ʉʝʚʝʨʥʦʡ ʌʝʥʥʦʩʢʘʥʜʠʠ Calluna vulgaris, 

ʦʯʝʚʠʜʥʦ, ʦʪʥʦʩʠʪʩʷ ʢ ʤʠʛʨʘʥʪʘʤ ʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ ʛʦʣʦʮʝʥʘ. 

Nardus stricta ʤʦʛ ʨʘʩʩʝʣʷʪʴʩʷ ʠ ʨʘʥʝʝ, ʚ ʢʨʠʦʛʠʛʨʦʪʠʯʝʩʢʠʝ ʠʥʪʝʨʚʘʣʳ 

ʧʦʟʜʥʝʣʝʜʥʠʢʦʚʴʷ (ʄʠʥʷʝʚ, 1985; ʂʫʯʝʨʦʚ, ɿʚʝʨʝʚ, 2024). ʕʪʦ ʥʝ 

ʠʩʢʣʶʯʘʝʪ, ʦʜʥʘʢʦ, ʝʛʦ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʘʩʩʝʣʝʥʠʷ ʚʤʝʩʪʝ ʩ Calluna 

vulgaris. ʆʙʘ ʚʠʜʘ ʭʘʨʘʢʪʝʨʥʳ ʠ ʜʣʷ ʨʷʜʘ ʩʠʥʪʘʢʩʦʥʦʚ 

ʮʝʥʪʨʘʣʴʥʦʝʚʨʦʧʝʡʩʢʠʭ ʤʦʣʠʥʠʝʚʳʭ ʣʫʛʦʚ ʥʘ ʙʝʜʥʳʭ ʢʠʩʣʳʭ ʧʦʯʚʘʭ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʜʣʷ Molinietum caeruleae Koch 1926 nardetosum strictae (Jonas 

1932) T¿xen 1937 ʠʟ ʙʘʩʩʝʡʥʘ ʨ. ʆʜʨʳ (Grynia, 1962). Nardus stricta 

ʦʙʳʯʝʥ ʪʘʢʞʝ ʥʘ ʤʦʣʠʥʠʝʚʳʭ ʣʫʛʘʭ ʃʘʪʚʠʠ (ʉʘʙʘʨʜʠʥʘ, 1957) ʠ 

ɹʝʣʦʨʫʩʩʠʠ (ʉʮʝʧʘʥʦʚiʯ, 2000). ʉ ʤʝʥʴʰʝʡ ʯʘʩʪʦʪʦʡ Calluna vulgaris ʠ 

Nardus stricta ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʤʦʣʠʥʠʝʚʳʭ ʣʫʛʘʭ ʂʝʥʦʟʝʨʴʷ, ʪʷʛʦʪʝʷ ʢ ʠʭ 

ʦʪʦʨʬʦʚʘʥʥʳʤ ʫʯʘʩʪʢʘʤ.  

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʣʷ ʥʦʨʚʝʞʩʢʠʭ ʤʦʣʠʥʠʝʚʳʭ ʧʫʩʪʦʰʝʡ 

ʭʘʨʘʢʪʝʨʥʳ ʦʢʝʘʥʠʯʝʩʢʠʝ Erica tetralix, Narthecium ossifragum, Hypnum 

jutlandicum ʠ ʜʨʫʛʠʝ ʚʠʜʳ (Prßsch-Danielsen, Ïvstedal, 1994), ʟʘ ʚʳʯʝʪʦʤ 

Trichophorum cespitosum ʥʝ ʧʨʦʥʠʢʘʶʱʠʝ ʚ ʄʫʨʤʘʥʩʢʫʶ ʦʙʣʘʩʪʴ. ɺ 

ʧʨʝʜʝʣʘʭ ʧʦʩʣʝʜʥʝʡ ʦʢʝʘʥʠʯʝʩʢʠʝ ʢʫʩʪʘʨʥʠʯʢʠ, ʘ ʦʪʯʘʩʪʠ ʠ Calluna 

vulgaris ʟʘʤʝʱʝʥʳ Vaccinium uliginosum.  

ʇʦʤʠʤʦ Calluna vulgaris, Nardus stricta, Potentilla erecta ʠ (ʙʣʠʞʝ 

ʢ ɸʪʣʘʥʪʠʢʝ) Erica tetralix, ʤʦʣʠʥʠʝʚʳʝ ʣʫʛʘ ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʳ ʧʦʯʪʠ 

ʥʝ ʠʤʝʶʪ ʧʦʩʪʦʷʥʥʳʭ ʚʠʜʦʚ, ʦʙʲʝʜʠʥʷʶʱʠʭ ʠʭ ʩʦ ʩʢʘʥʜʠʥʘʚʩʢʠʤʠ 

ʤʦʣʠʥʠʝʚʳʤʠ ʧʫʩʪʦʰʘʤʠ. ɿʜʝʩʴ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʷʪ ʨʘʟʣʠʯʠʷ 

ʤʦʣʠʥʠʝʚʳʭ ʣʫʛʦʚ ʥʘ ʢʠʩʣʳʭ ʧʦʯʚʘʭ ʠ ʥʘ ʠʟʚʝʩʪʥʷʢʘʭ. ʇʦʩʣʝʜʥʠʝ ʯʘʱʝ 

ʚʩʝʛʦ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ (Koch, 1926; Ġp§nikov§, 1983; 

Buchwald, 1996; Leuschner, Ellenberg, 2017) ʠ ʚ ʩʠʣʫ ʵʪʦʛʦ ʧʨʠʙʣʠʞʝʥʳ ʢ 

ʣʫʛʘʤ ʩʨʝʜʥʝʡ ʠ ʶʞʥʦʡ ʪʘʡʛʠ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ ʧʦ 

ʪʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚʝʛʝʪʘʮʠʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʘʚʥʠʥʥʳʝ ʤʦʣʠʥʠʝʚʳʝ 
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ʣʫʛʘ ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʳ (Passarge, 1955; Grynia, 1962; etc.) 

ʩʫʱʝʩʪʚʫʶʪ ʚ ʫʩʣʦʚʠʷʭ ʙʦʣʝʝ ʪʝʧʣʦʛʦ ʟʦʥʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ. ɺ ʦʙʦʠʭ 

ʩʣʫʯʘʷʭ, ʦʜʥʘʢʦ, ʧʦʩʣʝʜʥʠʡ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʦʢʝʘʥʠʯʝʩʢʠʤ (K < 30), ʯʝʤ ʚ 

ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʘ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʨʘʟʥʠʮʘ 

ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ, ʨʘʟʚʠʪʳʭ ʥʘ ʩʠʣʠʢʘʪʘʭ ʠ ʢʘʨʙʦʥʘʪʘʭ, ʘ ʪʘʢʞʝ 

ʫʩʣʦʚʠʡ ʠʭ ʜʨʝʥʘʞʘ, ʫʣʫʯʰʘʶʱʝʛʦʩʷ ʥʘ ʠʟʚʝʩʪʥʷʢʘʭ (Leuschner, 

Ellenberg, 2017). 

ʄʦʣʠʥʠʝʚʳʝ ʣʫʛʘ ʥʘ ʠʟʚʝʩʪʥʷʢʘʭ ʬʣʦʨʠʩʪʠʯʝʩʢʠ ʩʧʝʮʠʬʠʯʥʳ ʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʙʰʠʨʥʦʡ ʛʨʫʧʧʦʡ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʚʠʜʦʚ (ʩʤ. ʚʳʰʝ). 

ʃʫʛʘ ʥʘ ʢʠʩʣʳʭ ʧʦʯʚʘʭ ʦʪʣʠʯʘʝʪ ʤʝʥʴʰʝʝ ʯʠʩʣʦ ʜʝʪʝʨʤʠʥʘʥʪʦʚ 

(Sieglingia decumbens, Deschampsia cespitosa, Poa pratensis, Carex 

panicea, Succisa pratensis). ʇʦʩʣʝʜʥʠʝ ʜʚʘ ʚʠʜʘ, ʘ ʪʘʢʞʝ Festuca rubra, 

Holcus lanatus, Briza media ʠ ʢʦʥʩʪʘʥʪʥʳʝ ʥʘ ʤʦʣʠʥʠʝʚʳʭ ʣʫʛʘʭ ʠ 

ʧʫʩʪʦʰʘʭ ʚʩʝʭ ʪʠʧʦʚ Potentilla erecta, Filipendula ulmaria s.l. ʠ Galium 

uliginosum ʩʚʦʡʩʪʚʝʥʥʳ ʠ ʣʫʛʘʤ ʥʘ ʠʟʚʝʩʪʥʷʢʘʭ.  

ʉ ʣʫʛʘʤʠ ʂʝʥʦʟʝʨʴʷ ʚʩʝ ʪʠʧʳ ʤʦʣʠʥʠʝʚʳʭ ʣʫʛʦʚ ʥʘ ʢʠʩʣʳʭ 

ʧʦʯʚʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʳ ʦʙʲʝʜʠʥʷʝʪ Deschampsia cespitosa, ʪʦʛʜʘ 

ʢʘʢ ʛʠʛʨʦʬʠʪʳ Comarum palustre ʠ Galium palustre (Passarge, 1955) ï 

ʣʠʰʴ ʠʭ ʩʳʨʳʝ, ʜʣʠʪʝʣʴʥʦ ʟʘʣʠʚʘʝʤʳʝ ʚʘʨʠʘʥʪʳ. ʉ ʧʦʣʴʩʢʠʤ 

ʩʠʥʪʘʢʩʦʥʦʤ ʢʝʥʦʟʝʨʩʢʠʡ ʩʙʣʠʞʘʶʪ Lythrum salicaria ʠ Climacium 

dendroides (Grynia, 1962), ʘ ʩʦ ʰʚʝʡʮʘʨʩʢʠʤʠ ʣʫʛʘʤʠ ʥʘ ʠʟʚʝʩʪʥʷʢʘʭ ï 

Agrostis gigantea, Prunella vulgaris ʠ Lysimachia vulgaris (Koch, 1926). 

ʕʪʠ ʚʠʜʳ ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʥʠ ʦʙʣʠʛʘʪʥʳʤʠ, ʥʠ ʜʘʞʝ ʬʘʢʫʣʴʪʘʪʠʚʥʳʤʠ 

ʢʘʣʴʮʝʬʠʪʘʤʠ, ʥʦ ʣʠʰʴ ʤʝʟʦʵʚʪʨʦʬʘʤʠ. ʇʝʨʚʳʝ ʜʚʘ ʠʟ ʥʠʭ ʩʚʦʡʩʪʚʝʥʥʳ 

ʠ ʧʦʣʴʩʢʦʡ ʩʫʙʘʩʩʦʮʠʘʮʠʠ, Prunella vulgaris ʪʘʢʞʝ ʤʦʣʠʥʠʝʚʳʤ ʣʫʛʘʤ 

ʂʠʚʘʯʘ (ʩʤ. ʚʳʰʝ).  
ʊʘʙʣʠʮʘ 2 

ʌʣʦʨʠʩʪʠʯʝʩʢʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʭ ʪʠʧʦʚ ʝʚʨʦʧʝʡʩʢʠʭ 

ʣʫʛʦʚ ʠ ʧʫʩʪʦʰʝʡ ʩ ʛʦʩʧʦʜʩʪʚʦʤ Molinia caerulea 

ɺʠʜ ʗʨʫʩ 
ʉʠʥʪʘʢʩʦʥʳ 

1 2 3 4 5 6 7 8 9 

 Trichophorum cespitosum c V         

 Narthecium ossifragum c V         

 Erica tetralix c V         

 Hypnum jutlandicum d V         

 Juniperus communis b III  IV I       

 Trientalis europaea c IV III  II        

 Vaccinium myrtillus c I  V       

 Calluna vulgaris c V IV II   V I  I  

 Nardus stricta c II  III  III   V IV  I  

 Selaginella selaginoides c  IV I       
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 Carex vaginata c  IV I       

 Ledum palustre c  V        

 Tofieldia pusilla c  IV        

 Empetrum hermaphroditum c  IV        

 Andromeda polifolia c  IV        

 Pinguicula vulgaris c  IV        

 Rhytidiadelphus triquetrus d  IV    I    

 Pellia neesiana d  IV      I  

 Solenostoma obovatum d  V        

 Rhytidiadelphus subpinnatus d  IV        

 Trollius europaeus c  IV V    I I  

 Vaccinium uliginosum c  V III      II   

 Solidago lapponica c  V V       

 Saussurea alpina c  V IV       

 Bartsia alpina c  IV IV       

 Vaccinium vitis-idaea c  IV II        

 Alchemilla cf glomerulans s.l. c  II  IV       

 Sanionia uncinata d  II  IV     I  

 Campanula rotundifolia c  I IV   I  I  

 Festuca ovina s.l. c  I IV  II      

 Avenella flexuosa s.l. c  I IV     I  

 Rubus saxatilis c  I IV     I  

 Dianthus superbus c   V   I  I  

 Anthoxanthum alpinum c  II  V       

 Chamaenerion angustifolium c  II  V       

 Euphrasia frigida c  I V       

 Geranium sylvaticum c   V       

 Omalotheca norvegica c   V       

 Melica nutans c   IV       

 Viola persicifolia c    V IV     

 Sieglingia decumbens c    III  V V    

 Poa pratensis c    IV  IV II     

 Deschampsia cespitosa c    IV  IV IV III  II   

 Galium palustre c  II   V  II   IV II  

 Comarum palustre c  I  IV   I  IV  

 Carex panicea c I   V V IV II   V 

 Succisa pratensis c    V V V III   V 

 Rumex acetosa c    I V II  I   
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 Luzula multiflora c    II  V  II    

 Ptarmica vulgaris c    II  V     

 Hypericum perforatum c     V I    

 Polygala vulgaris c     IV I    

 Ranunculus acris c    II  III  V I   

 Plantago lanceolata c     V IV    

 Dianthus deltoides c     V III     

 Cerastium holosteoides c     II  IV    

 Festuca rubra c    I II  IV   V 

 Holcus lanatus c     V V   II  

 Briza media c     III  II    V 

 Amoria repens c      V  I  

 Daucus carota c      V   II  

 Trifolium pratense c      IV   II  

 Juncus articulatus c      IV   I 

 Chrysaspis dubia c      V    

 Lythrum salicaria c    I  IV  V I 

 Climacium dendroides d      V  IV  

 Prunella vulgaris c    I II  V  I V 

 Agrostis gigantea c      III   III  V 

 Centaurea jacea c      III  II  I IV 

 Selinum carvifolia c      V III   V 

 Juncus filiformis c  I     III  IV  

 Hieracium umbellatum c       III  IV  

 Trifolium medium ʩ       II  III   

 Lysimachia vulgaris c    I   III  V III  

 Alnus incana b        IV   

 Ptarmica cartilaginea c        V  

 Veronica longifolia c        IV   

 Galium boreale c        IV   

 Phragmites australis c    I  I  II  V 

 Lathyrus palustris c      I  I IV 

 Gymnadenia conopsea c   I      IV 

 Valeriana dioica c     I    IV 

 Equisetum palustre c      II    V 

 Lotus corniculatus c      II    V 

 Sanguisorba officinalis c      I   V 
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 Betonica officinalis c       II   IV  

 Carex davalliana c         IV  

 Colchicum autumnale c         IV  

 Epipactis palustris c         IV  

 Ranunculus nemorosus c         IV  

 Cirsium oleraceum c         IV  

 Serratula tinctoria c         IV  

 Molinia caerulea c V IV  IV  V V V V V V 

 Potentilla erecta c V  II  III  V II  IV IV V 

 Filipendula ulmaria s.l. c  V  III  II  IV  IV IV 

 Galium uliginosum c  IV  IV IV  III  I II  

 Angelica sylvestris c  II  III     I  V 

 Parnassia palustris c  III     I  IV IV 

 Achillea millefolium s.l. c   IV  III  IV II    

 Viola canina s.l. c   IV  V  II  III   

 Gentiana pneumonanthe c       III   V 

 Calliergonella lindbergii d  III       IV  

 GDD 410 208 229 1121 1121 1046 806 505 606 

 K 4.7 32.2 33.0 25.1 25.1 29.4 32.9 38.3 26.6 

 ʇʦʯʚʦʦʙʨʘʟʫʶʱʠʝ ʧʦʨʦʜʳ ʩ ʩ ʫʦ ʩ ʩ ʩ ʩ, ʢ ʢ ʢ 

 ʏʠʩʣʦ ʦʧʠʩʘʥʠʡ 20 8 5 9 7 22 7 19 8 

ʇʨʠʤʝʯʘʥʠʷ. ʉʠʥʪʘʢʩʦʥʳ: 1 ï çʚʝʨʝʩʢʦʚʘʷ ʧʫʩʪʦʰʴ ʩ Moliniaè, ʈʫʛʘʣʘʥʥ, ʅʦʨʚʝʛʠʷ 

(Prßsch-Danielsen, Ïvstedal, 1994); 2 ï Vaccinieto-Molinietum solenostomosum, 

ʃʘʧʣʘʥʜʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢ (ʪʘʙʣ. 1,  ̄1); 3 ï V.-M. geraniosum, ʍʠʙʠʥʳ (ʪʘʙʣ. 1,  ̄4); 4 

ï Viola persicifoliaïMolinia caerulea subass. Potentilla palustris var. typ. Passarge 1955 

(çʩʳʨʦʡ ʚʘʨʠʘʥʪè), ʐʧʨʝʝʚʘʣʴʜ, ɻʝʨʤʘʥʠʷ (Passarge, 1955); 5 ï V.p.ïM.c. subass. 

Dianthus deltoides var. Calluna vulgaris Passarge 1955 (çʫʤʝʨʝʥʥʦ ʩʫʭʦʡ ʚʘʨʠʘʥʪè), ʪʘʤ 

ʞʝ (l. c.); 6 ï Molinietum caeruleae Koch 1926 nardetosum strictae (Jonas 1932) T¿xen 1937, 

ʙʘʩʩʝʡʥ ʨ. ʆʜʨʳ, ʇʦʣʴʰʘ (Grynia, 1962); 7 ï çMolinietum caeruleaeè, ʇʩʢʦʚʩʢʘʷ ʠ 

ʅʦʚʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʠ (ɺʘʩʠʣʝʚʠʯ, 2006); 8 ï Molinietum trifoliosum medii, 

ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çʂʝʥʦʟʝʨʩʢʠʡè (ʪʘʙʣ. 1,  ̄9); 9 ï Molinietum caeruleae caricetosum 

paniceae Koch 1926, ʃʠʥʪ-ʕʙʝʥʝ, ʐʚʝʡʮʘʨʠʷ (Koch, 1926). ɺʠʜʳ, ʯʝʡ ʢʣʘʩʩ ʧʦʩʪʦʷʥʩʪʚʘ 

ʥʝ ʧʨʝʚʳʰʘʝʪ III  ʚ ʢʘʞʜʦʤ ʠʟ ʩʠʥʪʘʢʩʦʥʦʚ, ʦʧʫʱʝʥʳ, ʝʩʣʠ ʵʪʦ ʥʝ ʠʤʷʦʙʨʘʟʫʶʱʠʝ ʚʠʜʳ 

ʩʠʥʪʘʢʩʦʥʦʚ. ʇʨʦʯʝʝ ʢʘʢ ʚ ʪʘʙʣ. 1. 

 

ɺ ʮʝʣʦʤ, ʦʜʥʘʢʦ, ʠ ʙʦʣʴʰʠʥʩʪʚʦ ʮʝʥʪʨʘʣʴʥʦʝʚʨʦʧʝʡʩʢʠʭ, ʠ 

ʢʝʥʦʟʝʨʩʢʠʡ ʩʠʥʪʘʢʩʦʥʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʩʦʙʩʪʚʝʥʥʳʝ, ʥʝʨʝʜʢʦ 

ʤʥʦʛʦʚʠʜʦʚʳʝ ʛʨʫʧʧʳ ʜʝʪʝʨʤʠʥʘʥʪʦʚ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠʭ 

ʦʙʦʩʦʙʣʝʥʥʦʩʪʴ. ɺʜʦʙʘʚʦʢ ʨʘʚʥʠʥʥʳʤ ʮʝʥʪʨʘʣʴʥʦʝʚʨʦʧʝʡʩʢʠʤ ʠ 

ʢʝʥʦʟʝʨʩʢʠʤ ʤʦʣʠʥʠʝʚʳʤ ʣʫʛʘʤ ʩʚʦʡʩʪʚʝʥʥʳ ʨʘʟʥʳʝ ʩʫʢʮʝʩʩʠʦʥʥʳʝ 

ʪʝʥʜʝʥʮʠʠ. ʇʝʨʚʳʝ ʚʭʦʜʷʪ ʚ ʨʷʜʳ ʜʝʤʫʪʘʮʠʠ ʟʘʙʦʣʦʯʝʥʥʳʭ ʙʝʨʝʟʦʚʳʭ 

ʠ ʚʣʘʞʥʳʭ ʙʝʨʝʟʦʚʦ-ʜʫʙʦʚʳʭ ʣʝʩʦʚ (ʠʟ Betula pubescens ʠ Quercus 



ɺʝʩʪʥʠʢ ʊʚʝʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʉʝʨʠʷ "ɹʠʦʣʦʛʠʷ ʠ ɻ ʢʦʣʦʛʠʷ". 2024. ̄  1 (73) 

 

- 183 - 

robur) (Leuschner, Ellenberg, 2017; ʂʫʯʝʨʦʚ ʠ ʜʨ., 2024), ʪʦʛʜʘ ʢʘʢ 

ʚʪʦʨʳʝ ʟʘʨʘʩʪʘʶʪ Alnus incana ʠ ʜʘʣʝʝ Picea abies s.l. ʃʠʰʴ ʚ ʧʦʡʤʝ 

ɺʦʣʭʦʚʘ ʦʧʠʩʘʥʳ ʩʣʫʯʘʠ ʟʘʨʘʩʪʘʥʠʷ ʤʦʣʠʥʠʝʚʳʭ ʣʫʛʦʚ ʧʦʜʨʦʩʪʦʤ 

ʜʫʙʘ (ɸʣʘʙʳʰʝʚ, 1926), ʥʦ ʜʘʥʥʳʭ ʦʙ ʵʪʦʤ ʩʣʠʰʢʦʤ ʤʘʣʦ. 

ʖʞʥʦʪʘʝʞʥʳʝ ʤʦʣʠʥʠʝʚʳʝ ʣʫʛʘ ʠʟ ʇʩʢʦʚʩʢʦʡ ʠ ʅʦʚʛʦʨʦʜʩʢʦʡ 

ʦʙʣʘʩʪʝʡ (ɺʘʩʠʣʝʚʠʯ, 2006) ʩ ʮʝʥʪʨʘʣʴʥʦʝʚʨʦʧʝʡʩʢʠʤʠ ʣʫʛʘʤʠ ʥʘ 

ʢʠʩʣʳʭ ʧʦʯʚʘʭ ʪʦʞʝ ʦʙʲʝʜʠʥʷʶʪ Deschampsia cespitosa, Carex panicea 

ʠ Succisa pratensis, ʪʦʛʜʘ ʢʘʢ ʩ ʧʦʣʴʩʢʦʡ ʩʫʙʘʩʩʦʮʠʘʮʠʝʡ ï Selinum 

carvifolia ʠ Centaurea jacea. ɿʘʤʝʪʠʤ, ʯʪʦ ʩʦ ʰʚʝʡʮʘʨʩʢʠʤʠ ʣʫʛʘʤʠ ʥʘ 

ʠʟʚʝʩʪʥʷʢʘʭ ʩʠʥʪʘʢʩʦʥ ʩʙʣʠʟʠʣʠ ʚ ʦʩʥʦʚʥʦʤ ʵʪʠ ʞʝ ʚʠʜʳ, ʘ ʢʨʦʤʝ ʥʠʭ 

ï Lysimachia vulgaris. 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʤʦʣʠʥʠʝʚʳʭ ʣʫʛʦʚ ʠ ʚ ʩʨʝʜʥʝʡ ʠ ʶʞʥʦʡ ʪʘʡʛʝ 

ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ, ʠ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ɽʚʨʦʧʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ 

ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ, ʦʩʦʙʝʥʥʦ ʧʨʘʢʪʠʢʘ ʧʦʜʩʝʯʥʦ-

ʦʛʥʝʚʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. ɻʨʫʙʳʝ ʦʩʥʦʚʘʥʠʷ ʩʪʝʙʣʝʡ Molinia caerulea ʩʣʫʞʘʪ 

ʦʨʛʘʥʘʤʠ ʟʘʧʘʩʘʥʠʷ, ʩʧʦʩʦʙʥʳʤʠ ʧʦʩʣʝ ʧʘʣʘ ʙʳʩʪʨʦ ʜʘʚʘʪʴ ʥʦʚʳʝ 

ʧʦʙʝʛʠ (Leuschner, Ellenberg, 2017). ʆʜʥʘʢʦ ʤʦʣʠʥʠʝʚʳʝ ʣʫʛʘ ʢʘʢ ʪʠʧʳ 

ʩʦʦʙʱʝʩʪʚ ʬʦʨʤʠʨʦʚʘʣʠʩʴ, ʙʝʟʫʩʣʦʚʥʦ, ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ, ʚ ʘʨʝʘʣʝ 

ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ ʚ ɽʚʨʦʧʝ ʚ ʦʩʥʦʚʥʦʤ ʚ ʘʪʣʘʥʪʠʯʝʩʢʦʝ ʚʨʝʤʷ. 

ʌʣʦʨʦʮʝʥʦʪʠʧ ʤʦʣʠʥʠʝʚʳʭ ʣʫʛʦʚ ʥʘ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ ʶʛʘ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ ʠʤʝʝʪ ʙʦʣʝʝ ʜʨʝʚʥʠʡ, ʘ ʠʤʝʥʥʦ ʤʠʢʫʣʠʥʩʢʠʡ ʚʦʟʨʘʩʪ (ʂʫʯʝʨʦʚ, 

ɿʚʝʨʝʚ, 2024). ɺʦʟʤʦʞʥʦ, ʝʱʝ ʙʦʣʝʝ ʜʨʝʚʥʠʤʠ ʷʚʣʷʶʪʩʷ ʤʦʣʠʥʠʝʚʳʝ 

ʣʫʛʘ ʚ ʩʫʙʘʣʴʧʠʡʩʢʦʤ ʧʦʷʩʝ ʛʦʨ ʂʘʚʢʘʟʘ, ʧʦʢʘ ʝʱʝ ʦʯʝʥʴ ʧʣʦʭʦ 

ʠʟʫʯʝʥʥʳʝ.  

ʂ ʩʦʞʘʣʝʥʠʶ, ʚʥʝ ʧʦʣʷ ʟʨʝʥʠʷ ʩʪʘʪʴʠ ʦʩʪʘʣʠʩʴ ʣʫʛʘ ʥʘ 

ʠʟʚʝʩʪʥʷʢʘʭ ʩ ʩʦʛʦʩʧʦʜʩʪʚʦʤ Molinia caerulea ʠ Sesleria uliginosa. ʕʪʦ 

ʣʫʛʘ ʘʣʴʧʠʡʩʢʦ-ʢʘʨʧʘʪʩʢʦʛʦ ʪʠʧʘ, ʢʨʘʡʥʝ ʚʦʩʪʦʯʥʳʡ ʤʘʩʩʠʚ ʢʦʪʦʨʳʭ 

ʠʟʚʝʩʪʝʥ ʚ ʧʦʡʤʝ ʨ. ʀʞʦʨʳ ʙʣʠʟ ʜ. ʇʫʜʦʩʪʴ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ (ʂʫʯʝʨʦʚ, ɿʚʝʨʝʚ, 2024). 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ ʥʘʤʠ ʦʧʠʩʘʥʦ 11 

ʩʠʥʪʘʢʩʦʥʦʚ ʣʫʛʦʚ ʠ ʧʫʩʪʦʰʝʡ ʩ ʛʦʩʧʦʜʩʪʚʦʤ ʠʣʠ ʧʦʩʪʦʷʥʥʳʤ 

ʫʯʘʩʪʠʝʤ Molinia caerulea ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʧʨʝʜʝʣʝ ʘʨʝʘʣʘ ʵʪʦʛʦ 

ʚʠʜʘ ʚ ɽʚʨʦʧʝ (ʪʘʙʣ. 1). ɺʩʝ ʦʧʠʩʘʥʥʳʝ ʪʠʧʳ ʩʦʦʙʱʝʩʪʚ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʣʠʰʴ ʚ ʫʤʝʨʝʥʥʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʤ ʢʣʠʤʘʪʝ. ʆʜʥʘʢʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʤʦʣʠʥʠʝʚʳʭ ʣʫʛʦʚ ʥʘ ʶʛʝ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ 

ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʝ 

ʣʠʤʠʪʠʨʦʚʘʥʦ ʥʝ ʩʦʙʩʪʚʝʥʥʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴʶ, ʥʦ ʩʢʦʨʝʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʙʝʟʤʦʨʦʟʥʦʛʦ ʧʝʨʠʦʜʘ, ʩʨʦʢʘʤʠ ʥʘʩʪʫʧʣʝʥʠʷ 

ʦʩʝʥʥʠʭ ʟʘʤʦʨʦʟʢʦʚ ʠ ʩʫʨʦʚʦʩʪʴʶ ʟʠʤ (ʂʫʯʝʨʦʚ, ɿʚʝʨʝʚ, 2024). 

ʊʝʧʣʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʝʛʝʪʘʮʠʠ ʧʨʠ ʵʪʦʤ ʤʦʞʝʪ ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʪʴʩʷ. ɺ 

ʄʫʨʤʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʤʦʣʠʥʠʝʚʳʝ ʧʫʩʪʦʰʠ ʠ ʣʫʛʘ ʩʫʱʝʩʪʚʫʶʪ ʚ 

ʫʩʣʦʚʠʷʭ ʩʫʙʘʨʢʪʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ, ʪʦʛʜʘ ʢʘʢ ʣʫʛʘ ʚ ʎʝʥʪʨʘʣʴʥʦʡ 

ɽʚʨʦʧʝ ï ʚ ʫʤʝʨʝʥʥʦʤ ʢʣʠʤʘʪʝ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʦ-ʣʝʩʥʦʡ ʟʦʥʳ.  
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ʄʦʣʠʥʠʝʚʳʝ ʣʫʛʘ ʠ ʧʫʩʪʦʰʠ ʨʘʟʥʳʭ ʪʠʧʦʚ ʚʩʪʨʝʯʘʶʪʩʷ ʢʘʢ ʥʘ 

ʩʠʣʠʢʘʪʥʳʭ, ʪʘʢ ʠ ʥʘ ʫʣʴʪʨʘʦʩʥʦʚʥʳʭ ʧʦʨʦʜʘʭ, ʣʫʛʘ ʪʘʢʞʝ ʥʘ 

ʠʟʚʝʩʪʥʷʢʘʭ. ʐʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʪʦʧʦʵʜʘʬʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ, ʚ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʶʪʩʷ ʩʦʦʙʱʝʩʪʚʘ, ʚʝʜʝʪ ʢ ʚʳʩʦʢʦʤʫ 

ʫʨʦʚʥʶ ʠʭ ʩʠʥʪʘʢʩʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʜʠʚʝʨʩʠʬʠʮʠʨʫʝʪ ʠʭ 

ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ ʩʚʷʟʠ. ʄʦʣʠʥʠʝʚʳʝ ʩʦʦʙʱʝʩʪʚʘ ʄʫʨʤʘʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩ ʤʦʣʠʥʠʝʚʳʤʠ ʠ ʚʝʨʝʩʢʦʚʳʤʠ ʧʫʩʪʦʰʘʤʠ ʠ/ʠʣʠ 

ʢʣʶʯʝʚʳʤʠ ʙʦʣʦʪʘʤʠ ʉʢʘʥʜʠʥʘʚʠʠ. ʋ ʙʦʣʝʝ ʶʞʥʳʭ ʪʠʧʦʚ 

ʤʦʣʠʥʠʝʚʳʭ ʣʫʛʦʚ ʢʘʢ ʥʘ ʩʠʣʠʢʘʪʘʭ, ʪʘʢ ʠ ʥʘ ʠʟʚʝʩʪʥʷʢʘʭ ʚʳʷʚʣʷʶʪʩʷ 
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MOLINIA  MEADOWS AND HEATHS AT THE NORTH-EASTERN 

LIMITS  OF THEIR  DISTRIBUTION  IN EUROPEAN RUSSIA  
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The 11 syntaxa of Molina caerulea meadows and heaths (see Table 1) are 

recognized at the north-eastern limits of distribution of this species in 

European Russia using the dominant-determinant approach to vegetation. 

The data set includes 61 relev®s; the major part of the latter was made by the 

authors in 1996ï2020. Meadow heaths of Vaccinieto uliginosi-Molinietum 

are distributed in the boreal-forest zone of the Murmansk Region. Suboceanic 

heath species (Calluna vulgaris, Nardus stricta) join this unit to the analogous 

heaths of Scandinavia (see Table 2). Some of its subassociations are rather 

close to fens (the Lapland caricosum flavae) or subalpine meadows (the 

Khibinian geraniosum sylvatici). The more southern types of Molinia 

meadows are described on both the silicate (Molinia caerulea + Prunella 

vulgaris-type from Southern Karelia, Molinia caerulea + Kadenia dubia-type 

from the Volkhov River floodplain, etc.) and the carbonate bedrock 

(Molinietum trifoliosum medii from the Kenozero Lake area). They display 

floristic affinity to the Central-European syntaxa of Molinia meadows on acid 

soil. The affinity to the analogous types of meadows on limestone is less 

pronounced (see Table 2). All  the described community types occur in 

moderately continental climate. They are decisively original and also rare. 

Keywords: classification of vegetation, European Russia, heaths, meadows, 

Molinia caerulea.  
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ɸ.ɸ. ʂʦʣʦʥʪʘʝʚʘ
1
, ʋ.ʅ. ʉʧʠʨʠʥʘ

1,2
 

1
ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʊʚʝʨʴ 

2
ɻʣʘʚʥʳʡ ɹʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʠʤ. ʅ.ɺ. ʎʠʮʠʥʘ ʈɸʅ, ʄʦʩʢʚʘ 

     

ʇʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʘ ʌʫʨʴʝ-ʀʂ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʦʩʫʱʝʩʪʚʣʝʥʘ ʦʮʝʥʢʘ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʵʧʠʬʠʪʥʦʛʦ ʤʭʘ Nyholmiella 

obtusifolia, ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʙʠʦʠʥʜʠʢʘʮʠʠ ʩʦʩʪʦʷʥʠʷ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʝ ʊʚʝʨʴ, ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʜʠʦʢʩʠʜʘ ʘʟʦʪʘ ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʦʜʝʣʴʥʳʡ ʚʠʜ in vitro 

ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʜʘʥʥʦʤʫ ʧʦʣʣʶʪʘʥʪʫ, ʯʪʦ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʦʷʚʣʝʥʠʠ ʭʠʤʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚʦ 

ʚʩʝʭ ʦʙʨʘʟʮʘʭ. ʇʨʦʚʝʜʸʥ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʚ 

ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʦʙʨʘʟʮʦʚ ʤʭʘ. ʅʘʠʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʘʣʢʠʣʥʠʪʨʘʪʦʚ ʦʙʥʘʨʫʞʝʥʦ ʚ ʦʙʨʘʟʮʘʭ N. obtusifolia, 

ʠʩʧʳʪʘʚʰʠʭ ʚʦʟʜʝʡʩʪʚʠʝ 16% ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 2 ʥʝʜʝʣʴ 

ʠ 32% ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 1ï2 ʥʝʜʝʣʴ. ʇʦʨʦʛʦʚʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʜʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʚ ʫʩʣʦʚʠʷʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʷʚʣʷʝʪʩʷ 32%. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʪʝʥʜʝʥʮʠʠ 

ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʘ ʙʝʣʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʧʦʣʣʶʪʘʥʪʘ. ʅʘʠʙʦʣʝʝ ʧʦʜʚʝʨʞʝʥʥʦʡ ʠʟʤʝʥʝʥʠʷʤ ʚ ʩʚʷʟʠ ʩ 

ʥʘʢʦʧʣʝʥʠʝʤ ʵʢʟʦʛʝʥʥʦʛʦ ʘʟʦʪʘ ʧʦʣʦʩʦʡ, ʩʚʷʟʘʥʥʦʡ ʩ ʥʘʣʠʯʠʝʤ ʙʝʣʢʘ ʚ 

ʨʘʩʪʠʪʝʣʴʥʦʤ ʤʘʪʝʨʠʘʣʝ, ʷʚʣʷʝʪʩʷ ʧʦʣʦʩʘ ɸʤʠʜ III.  ɺʳʷʚʣʝʥʦ, ʯʪʦ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʣʦʩʳ ɸʤʠʜ II ʥʘʯʠʥʘʝʪ ʚʦʟʨʘʩʪʘʪʴ ʚʩʣʝʜʩʪʚʠʝ ʚʣʠʷʥʠʷ 

ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʣʠʰʘʡʥʠʢʦʚ. 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʠʥʜʠʢʘʮʠʷ, ʙʨʠʦʠʥʜʠʢʘʮʠʷ, Nyholmiella obtusifolia, 

ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʝ, ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ, ʌʫʨʴʝ-ʀʂ ʩʧʝʢʪʨʦʩʢʦʧʠʷ, 

ʜʠʦʢʩʠʜ ʘʟʦʪʘ. 
 

 

ɺʚʝʜʝʥʠʝ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʥʝʧʨʝʩʪʘʥʥʦ ʦʢʘʟʳʚʘʝʪ 

ʪʨʘʥʩʬʦʨʤʠʨʫʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʠ ʠʭ 

ʦʪʜʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ, ʩʦʩʪʦʷʥʠʝ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʚʦʟʜʫʭʘ ʚ ʩʚʷʟʠ ʩ ʝʛʦ ʟʘʛʨʷʟʥʝʥʠʝʤ ʧʦʜʣʝʞʠʪ ʪʱʘʪʝʣʴʥʦʤʫ ʠ 

ʨʝʛʫʣʷʨʥʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ (ʉʧʨʘʚʢʘ.., 2023). ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ 

ʊʚʝʨʠ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ 

ʩʠʩʪʝʤʳ ʙʠʦʠʥʜʠʢʘʮʠʠ ʩʦʩʪʦʷʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʩ ʧʦʤʦʱʴʶ 

É ʂʦʣʦʥʪʘʝʚʘ ɸ.ɸ., ʉʧʠʨʠʥʘ ʋ.ʅ., 

  2024 
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ʵʧʠʬʠʪʥʳʭ ʤʭʦʚ, ʠʣʠ ʙʨʠʦʠʥʜʠʢʘʮʠʠ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ 

ʙʦʣʴʰʦʡ ʧʦʪʝʥʮʠʘʣ (ɹʨʝʚʜʦ, ʄʝʡʩʫʨʦʚʘ, 2022; ʄʝʡʩʫʨʦʚʘ ʠ ʜʨ., 2022; 

ʂʦʣʦʥʪʘʝʚʘ, ʉʧʠʨʠʥʘ, 2023; ʄʝʡʩʫʨʦʚʘ, ɹʨʝʚʜʦ, 2023). ɼʦʢʘʟʘʥʦ, ʯʪʦ 

ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʭʘ Nyholmiella obtusifolia (Brid.) Holmen et E. 

Warncke ʧʨʠ ʧʨʦʠʟʨʘʩʪʘʥʠʠ ʥʘ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʧʨʝʪʝʨʧʝʚʘʝʪ ʠʟʤʝʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʢʦʧʣʝʥʠʝʤ 

ʜʠʦʢʩʠʜʘ ʘʟʦʪʘ (NO2), ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʦ ʠʟ ʦʩʥʦʚʥʳʭ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʦʟʜʫʭʘ ʚʝʱʝʩʪʚ ʚ ʧʨʝʜʝʣʘʭ ʊʚʝʨʠ (ɹʨʝʚʜʦ, ʄʝʡʩʫʨʦʚʘ, 

2022; ʉʧʨʘʚʢʘ..., 2023). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʷʩʥʠʪʴ ʩʪʝʧʝʥʴ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʦʜʝʣʴʥʦʛʦ ʚʠʜʘ ʢ ʜʘʥʥʦʤʫ ʧʦʣʣʶʪʘʥʪʫ ʠ ʚʳʷʩʥʠʪʴ 

ʦʩʦʙʝʥʥʦʩʪʠ ʝʛʦ ʘʢʢʫʤʫʣʷʮʠʠ ʨʘʩʪʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʚʨʝʤʝʥʠ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ð ʦʮʝʥʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ Nyholmiella obtusifolia (Brid.) Holmen 

et E. Warncke ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʜʠʦʢʩʠʜʘ ʘʟʦʪʘ. 

ʄʝʪʦʜʠʢʘ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ 

2023 ʛʦʜʘ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʎʂʇ ʌɻɹʆʋ ɺʇʆ çʊʚʝʨʩʢʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè. ʆʪʙʦʨ ʦʙʨʘʟʮʦʚ ʵʧʠʬʠʪʥʦʛʦ ʤʭʘ  

N. obtusifolia ʙʳʣ ʧʨʦʠʟʚʝʜʸʥ ʚ ʬʦʥʦʚʦʡ ʟʦʥʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ 60 ʢʤ 

ʦʪ ʛʦʨʦʜʘ ʊʚʝʨʠ (ʜ. ʌʝʨʷʟʢʠʥʦ, ʂʘʣʠʥʠʥʩʢʠʡ ʨʘʡʦʥ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ), 

ʢʦʪʦʨʘʷ ʧʨʠʟʥʘʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ (ʄʝʡʩʫʨʦʚʘ ʠ ʜʨ., 2011). 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʙʳʣ ʤʦʜʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ in vitro ʧʦ 

ʚʦʟʜʝʡʩʪʚʠʶ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ (HNO3) ʥʘ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ 

ʩʦʩʪʦʷʥʠʝ ʧʦʙʝʛʦʚ N. obtusifolia. ɺʳʙʦʨ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʦʣʣʶʪʘʥʪʘ 

ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, ʯʪʦ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʦ ʚʣʘʞʥʦʤ ʚʦʟʜʫʭʝ NO2 

ʩʧʦʩʦʙʝʥ ʧʨʝʚʨʘʱʘʪʴʩʷ ʚ ʘʵʨʦʟʦʣʴ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ (ʄʝʡʩʫʨʦʚʘ ʠ ʜʨ., 

2016). ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʘʪʤʦʩʬʝʨʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ in 

vitro ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʧʠʬʠʪʥʳʭ ʣʠʰʘʡʥʠʢʦʚ (ʄʝʡʩʫʨʦʚʘ ʠ ʜʨ., 2011, 

2016). ʆʙʨʘʟʮʳ ʧʨʠ ʧʦʤʦʱʠ ʜʚʫʩʪʦʨʦʥʥʝʡ ʢʣʝʡʢʦʡ ʣʝʥʪʳ 

ʧʨʠʢʨʝʧʣʷʣʠʩʴ ʢ ʢʨʳʰʢʘʤ ʠ ʩʪʝʥʢʘʤ ʵʢʩʠʢʘʪʦʨʦʚ ʦʙʲʝʤʦʤ 0,5 ʣ, ʧʦʩʣʝ 

ʯʝʛʦ ʪʫʜʘ ʥʘʣʠʚʘʣʦʩʴ 20 ʤʣ HNOϝ ʚ ʨʘʟʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ (ʪʘʙʣ. 1, 2). 

ʕʢʩʧʦʥʠʨʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʣʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 3 ʥʝʜʝʣʴ, ʧʨʠ ʵʪʦʤ 

ʝʞʝʥʝʜʝʣʴʥʦ ʯʘʩʪʴ ʦʙʨʘʟʮʘ ʠʟʳʤʘʣʘʩʴ ʠʟ ʵʢʩʠʢʘʪʦʨʦʚ ʠ ʚʳʩʫʰʠʚʘʣʘʩʴ, 

ʘ ʦʩʪʘʚʰʘʷʩʷ ʯʘʩʪʴ ʦʧʨʳʩʢʠʚʘʣʘʩʴ ʚʦʜʦʡ ʠʟ ʧʫʣʴʚʝʨʠʟʘʪʦʨʘ. 

ɺʧʦʩʣʝʜʩʪʚʠʠ ʧʨʦʚʦʜʠʣʩʷ ʌʫʨʴʝ-ʀʂ ʩʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ 

ʦʙʨʘʟʮʦʚ N. obtusifolia, ʩʦʙʨʘʥʥʳʭ ʚ ʬʦʥʦʚʦʡ ʟʦʥʝ, ʘ ʪʘʢʞʝ ʦʙʨʘʟʮʦʚ, 

ʵʢʩʧʦʥʠʨʦʚʘʥʥʳʭ ʚ ʧʘʨʘʭ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ, ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ 

(ʄʝʡʩʫʨʦʚʘ ʠ ʜʨ., 2011). ɿʘ ʚʳʩʫʰʠʚʘʥʠʝʤ ʧʦʙʝʛʦʚ ʩʣʝʜʦʚʘʣʦ 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʠʟ ʥʠʭ ʪʘʙʣʝʪʦʢ ʩ ʙʨʦʤʠʜʦʤ ʢʘʣʠʷ. ʈʘʩʪʠʪʝʣʴʥʳʡ 

ʤʘʪʝʨʠʘʣ N. obtusifolia ʤʘʩʩʦʡ ʦʪ 0,0022 ʜʦ 0,0025 ʛ ʨʘʩʪʠʨʘʣʩʷ ʚ 

ʩʪʫʧʢʝ. ɿʘʪʝʤ ʚ ʩʪʫʧʢʫ ʜʦʙʘʚʣʷʣʠʩʴ ʢʨʠʩʪʘʣʣʳ KBr ʤʘʩʩʦʡ 0,32 ʛ, 

ʢʦʪʦʨʳʝ ʪʘʢ ʞʝ ʠʟʤʝʣʴʯʘʣʠʩʴ ʚʧʝʨʝʤʝʰʢʫ ʩ ʫʞʝ ʨʘʩʪʝʨʪʳʤ ʦʙʨʘʟʮʦʤ 
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ʤʭʘ ʜʦ ʩʦʩʪʦʷʥʠʷ ʤʝʣʢʦʜʠʩʧʝʨʩʥʦʛʦ ʧʦʨʦʰʢʘ, ʢʦʪʦʨʳʡ ʩʧʨʝʩʩʦʚʳʚʘʣʩʷ 

ʚ ʧʨʝʩʩ-ʬʦʨʤʝ. ʂʘʞʜʘʷ ʪʘʙʣʝʪʢʘ ʠʟʛʦʪʘʚʣʠʚʘʣʘʩʴ ʧʦʚʪʦʨʥʦ ʜʣʷ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʊʘʙʣʠʮʘ 1 

ʉʭʝʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʚʦʟʜʝʡʩʪʚʠʶ HNO3 

 ̄

ʦʙʨʘʟʮʘ 
ʉ*, % 

ʆʙʲʝʤ ʨʝʘʢʪʠʚʦʚ 

V** ʂʂ, ʤʣ Vʚʦʜʳ, ʤʣ 

1 2 0,61 19,39 

2 4 1,23 18,77 

3 8 2,46 17,54 

4 16 4,92 15,08 

5 32 9,85 10,15 

6 65 20 0 

ʇʨʠʤʝʯʘʥʠʝ: *C ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʦʣʣʶʪʘʥʪʘ; **V ʂʂ ï ʦʙʲʝʤ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ 

ʢʠʩʣʦʪʳ.  

ʊʘʙʣʠʮʘ 2 

ʉʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ in vitro 

 ̄ʦʙʨʘʟʮʘ 
ʂʦʥʮʝʥʪʨʘʮʠʷ HNO3, 

% 

ɺʨʝʤʷ ʵʢʩʧʦʥʠʨʦʚʘʥʠʷ, ʥʝʜ. 

1 2 3 

1 2 + + + 

2 4 + + + 

3 8 + + + 

4 16 + + + 

5 32 + + ī 

6 65 ī ī ī 
ʇʨʠʤʝʯʘʥʠʷ: ç+è ð ʀʂ-ʩʧʝʢʪʨ ʦʙʨʘʟʮʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ; çīè ð ʀʂ-ʩʧʝʢʪʨ ʦʙʨʘʟʮʘ 

ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʩʚʷʟʠ ʩ ʜʝʩʪʨʫʢʮʠʝʡ ʧʦʙʝʛʘ 

 

ʀʂ-ʩʧʝʢʪʨʳ ʦʙʨʘʟʮʦʚ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠʩʴ ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʧʨʦʛʨʘʤʤʝ FSpec ʥʘ ʌʫʨʴʝ-ʀʂ ʩʧʝʢʪʨʦʤʝʪʨʝ ʌʄʉ-1202 ʬʠʨʤʳ 

ʀʥʬʨʘʩʧʝʢ ʚ ʜʠʘʧʘʟʦʥʝ 450 ð 4000 ʩʤ
-1

, ʨʘʟʨʝʰʝʥʠʝ ʩʦʩʪʘʚʣʷʣʦ 4 ʩʤ
-1

. 

ʇʨʠ ʢʘʞʜʦʤ ʠʟʤʝʨʝʥʠʠ ʙʳʣʦ ʦʩʫʱʝʩʪʚʣʝʥʦ 35 ʩʢʘʥʦʚ. ʇʦʣʫʯʝʥʥʳʝ 

ʀʂ-ʩʧʝʢʪʨʳ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ Origin 8 

(OriginLab Corp.). ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʚ ʩʪʨʫʢʪʫʨʥʦ-

ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʦʙʣʘʩʪʠ çʦʪʧʝʯʘʪʢʦʚ ʧʘʣʴʮʝʚè (1800 ð 500 ʩʤ
-1

). 

ʋʯʠʪʳʚʘʣʠʩʴ ʨʝʟʫʣʴʪʘʪʳ ʀʂ-ʘʥʘʣʠʟʘ ʣʠʰʘʡʥʠʢʦʚ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʤʭʦʚ 

(Hu et al., 2011; ʄʝʡʩʫʨʦʚʘ ʠ ʜʨ., 2011, 2016; ʂʦʣʦʥʪʘʝʚʘ, ʉʧʠʨʠʥʘ, 

2023). 

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʩʧʝʢʪʨʦʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ 

ʘʟʦʪʩʦʜʝʨʞʘʱʠʭ ʚʝʱʝʩʪʚ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʙʘʟʦʚʦʡ ʣʠʥʠʠ (ʀʣʴʠʯʝʚ ʠ 
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ʜʨ., 2010). ʇʦʩʪʨʦʝʥʠʝ ʢʘʩʘʪʝʣʴʥʦʡ ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ ʢ ʧʠʢʫ ʥʘ 

ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʧʦʣʦʩʝ ʧʦʛʣʦʱʝʥʠʷ ʠ ʨʘʩʯʸʪ ʝʜʠʥʠʮ ʧʦʛʣʦʱʝʥʠʷ 

(ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ, DA) ʧʨʦʠʟʚʦʜʠʣʠʩʴ ʚʨʫʯʥʫʶ ʚ ʧʨʦʛʨʘʤʤʝ 

Origin 8. ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʚʣʠʷʥʠʷ ʪʦʣʱʠʥʳ ʦʙʨʘʟʮʘ ʥʘ ʚʝʣʠʯʠʥʫ 

ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʨʘʩʩʯʠʪʳʚʘʣʦʩʴ ʦʪʥʦʰʝʥʠʝ DA / D2925, ʪʘʢ ʢʘʢ ʚ 

ʢʘʯʝʩʪʚʝ ʧʦʣʦʩʳ ʩʪʘʥʜʘʨʪʘ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʪʨʫʢʪʫʨʥʦ-

ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʘʷ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʠʟʤʝʥʥʘʷ ʧʦʣʦʩʘ ʧʨʠʤʝʨʥʦ ʥʘ 

2925 ʩʤ
-1

 (ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ CH2-ʛʨʫʧʧ) (ʄʝʡʩʫʨʦʚʘ ʠ ʜʨ., 2011).  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ʇʨʠ ʨʘʩʰʠʬʨʦʚʢʝ ʧʦʣʫʯʝʥʥʳʭ ʀʂ-

ʩʧʝʢʪʨʦʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʧʦʷʚʣʝʥʠʝ ʚ 

ʦʙʨʘʟʮʘʭ ʘʣʢʠʣʥʠʪʨʘʪʦʚ (RïOïNO2), ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʘʣʠʯʠʝʤ 

ʧʦʣʦʩ ʧʦʛʣʦʱʝʥʠʷ ʧʨʠ ~1385, 875-874 ʩʤ
-1

 ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ ʘʟʦʪʥʦʡ 

ʢʠʩʣʦʪʳ ʚʦ ʚʩʝʭ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, ʘ ʪʘʢʞʝ ʧʨʠ ~780 ʩʤ
-1

 ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʚʣʠʷʥʠʷ ʧʘʨʦʚ HNO3 (32%) (ʨʠʩ. 1). ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ 

ʘʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʘʣʢʠʣʥʠʪʨʘʪʦʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʜʣʷ ʧʦʣʦʩʳ ʥʘ 

ʯʘʩʪʦʪʝ 1385 ʩʤ
-1

, ʪʘʢ ʢʘʢ ʦʥʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʚʝʱʝʩʪʚ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʤʘʪʝʨʠʘʣʝ (ʄʝʡʩʫʨʦʚʘ ʠ 

ʜʨ., 2016). 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʣʢʠʣʥʠʪʨʘʪʦʚ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʀʂ-

ʩʧʝʢʪʨʘʭ ʦʙʨʘʟʮʦʚ ʤʦʜʝʣʴʥʦʛʦ ʚʠʜʘ, ʚʳʜʝʨʞʘʥʥʳʭ ʚ ʵʢʩʠʢʘʪʦʨʘʭ ʩ 

16% HNO3 ʚ ʪʝʯʝʥʠʝ 2 ʥʝʜʝʣʴ (D1385 / D2925 ð 2,44) ʠ ʩ 32% HNO3 ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 1 ʠ 2 ʥʝʜʝʣʴ (D1385 / D2925 ð 2,69 ʠ 2,915 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) 

(ʪʘʙʣ. 3).  

ʊʘʙʣʠʮʘ 3 

ʆʪʥʦʰʝʥʠʝ D1385 / D2925 

CHNO3, 

% 

 ̄

ʦʙʨʘʟʮʘ 
ʂʦʥʪʨʦʣʴ 1 ʥʝʜʝʣʷ 2 ʥʝʜʝʣʷ 3 ʥʝʜʝʣʷ 

2 1 

0,29 

0,64 0,348 0,538 

4 2 0,438 0,899 1,38 

8 3 0,949 0,845 1,05 

16 4 1,79 2,44 1,728 

32 5 2,69 2,915 ī 

 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʀʂ-ʩʧʝʢʪʨʦʚ ʦʙʨʘʟʮʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʱʘʷ 

ʪʝʥʜʝʥʮʠʷ ʚʦʟʨʘʩʪʘʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʘʣʢʠʣʥʠʪʨʘʪʦʚ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ 

ʤʘʪʝʨʠʘʣʝ ʤʦʜʝʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʚʳʰʝʥʠʶ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ. ɿʥʘʯʝʥʠʝ D1385 / D2925 ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʚʨʝʤʝʥʠ ʵʢʩʧʦʥʠʨʦʚʘʥʠʷ ʪʦʣʴʢʦ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʧʘʨʦʚ HNO3 (4%) (ʦʙʨʘʟʝʮ 2).  
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ʈʠʩ. 1. ʀʂ-ʩʧʝʢʪʨʳ ʦʙʨʘʟʮʦʚ N. obtusifolia:  

ɸ ï ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ HNO3 (2%), 4% (ɹ), 8% (ɺ), 16% (ɻ), 32% (ɼ);  

1 ï ʢʦʥʪʨʦʣʴ, 2 ï ʩʧʫʩʪʷ 1 ʥʝʜʝʣʶ ʵʢʩʧʦʥʠʨʦʚʘʥʠʷ, 2 ʥʝʜʝʣʠ (3), 3 ʥʝʜʝʣʠ (4) 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 2 ʠ 

8% (ʦʙʨʘʟʮʳ 1, 3) ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʣʦʩʳ ʥʘ 1385 ʩʤ
-1

 ʩʥʠʞʘʝʪʩʷ ʧʦʩʣʝ 

14 ʜʥʝʡ ʚʳʜʝʨʞʢʠ ʚ ʧʘʨʘʭ ʧʦʣʣʶʪʘʥʪʘ, ʘ ʧʦʩʣʝ ʩʥʦʚʘ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʝ ʟʥʘʯʝʥʠʷ D1385 / 

D2925 ʚ ʀʂ-ʩʧʝʢʪʨʘʭ ʦʙʨʘʟʮʦʚ ʩʧʫʩʪʷ 3 ʥʝʜʝʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ. ɺ ʦʙʨʘʟʮʘʭ, ʵʢʩʧʦʥʠʨʦʚʘʥʥʳʭ ʚ ʧʘʨʘʭ 16% HNO3, 
ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʨʦʩʪ ʢʦʣʠʯʝʩʪʚʘ ʘʣʢʠʣʥʠʪʨʘʪʦʚ ʥʘ 2 ʥʝʜʝʣʶ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ 1 (ʦʙʨʘʟʝʮ 4), ʦʜʥʘʢʦ ʧʦ ʠʩʪʝʯʝʥʠʠ 3 ʥʝʜʝʣʴ ʟʥʘʯʝʥʠʝ 

ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʦ ʩʥʠʞʘʝʪʩʷ (ʪʘʙʣ. 3). 

ʊʘʙʣʠʮʘ 4 

ʆʪʥʦʰʝʥʠʝ D1270 / D2925 

CHNO3, 

% 

 

 ̄

ʦʙʨʘʟʮʘ 
ʂʦʥʪʨʦʣʴ 1 ʥʝʜʝʣʷ 

2 ʥʝʜʝʣʷ 

 
3 ʥʝʜʝʣʷ 

2 1 

0,149 

0,92 0,656 0,608 

4 2 0,487 0,567 1,089 

8 3 1,014 1,204 0,679 

16 4 1,243 0,81 0,546 

32 5 0,38 0,5 ī 

 

ʆʪʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʙʝʣʢʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ 

ʨʘʩʪʠʪʝʣʴʥʦʤ ʤʘʪʝʨʠʘʣʝ (1270 ʩʤ
-1

 ð ɸʤʠʜ III,  ɜCïN; ʧʦʩʣʝ 

ʚʦʟʜʝʡʩʪʚʠʷ HNO3 (16 ʠ 32%) ï 1550 ʩʤ
-1

 ï ɸʤʠʜ II, ŭN-H) (ʨʠʩ. 1). 

ʅʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʵʢʟʦʛʝʥʥʦʛʦ ʘʟʦʪʘ ʧʦʣʦʩʦʡ, 

ʦʪʚʝʯʘʶʱʝʡ ʟʘ ʧʨʠʩʫʪʩʪʚʠʝ ʙʝʣʢʘ ʚ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʤʭʘ, 

ʦʢʘʟʳʚʘʝʪʩʷ ʧʦʣʦʩʘ ɸʤʠʜ III.  ʇʦʚʳʰʝʥʠʝ ʝ y ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʚʦ ʚʩʝʭ ʩʧʝʢʪʨʘʭ ʦʙʨʘʟʮʦʚ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʚʦʟʜʝʡʩʪʚʠʶ 

ʧʦʣʣʶʪʘʥʪʘ (ʪʘʙʣ. 4).  

ɿʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʧʦʛʣʦʱʝʥʠʷ 1730 ʩʤ
-1

 

(ɜC=O), ʚʝʨʦʷʪʥʦ, ʚʳʟʚʘʥʳ ʜʝʩʪʨʫʢʮʠʝʡ ʪʢʘʥʝʡ ʧʦʙʝʛʦʚ. 

ʉʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʣʢʠʣʥʠʪʨʘʪʦʚ ʚ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ N. 

obtusifolia ʥʘ 2 ʥʝʜʝʣʶ ʚʦʟʜʝʡʩʪʚʠʷ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ (2, 8%) ʠ 

ʧʦʚʳʰʝʥʠʝ ʝʛʦ ʥʘ 3 ʥʝʜʝʣʶ ʚʦʟʜʝʡʩʪʚʠʷ (ʦʙʨʘʟʮʳ 1, 3) ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʟʚʘʥʦ ʪʝʤ, ʯʪʦ ʧʦʩʣʝ 7 ʜʥʝʡ ʚʦʟʜʝʡʩʪʚʠʷ ʤʝʪʘʙʦʣʠʟʤ ʤʭʘ, 

ʘʥʘʣʦʛʠʯʥʦ ʪʘʢʦʚʦʤʫ ʫ ʣʠʰʘʡʥʠʢʘ (ʄʝʡʩʫʨʦʚʘ ʠ ʜʨ., 2011), ʥʘʯʠʥʘʝʪ 

ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʥʘʢʦʧʣʝʥʠʶ ʧʦʣʣʶʪʘʥʪʘ. ʇʨʠ ʵʪʦʤ ʟʘʧʫʩʢʘʝʪʩʷ 

ʤʝʭʘʥʠʟʤ ʜʝʪʦʢʩʠʢʘʮʠʠ, ʦʜʥʘʢʦ ʧʨʠ ʜʘʣʴʥʝʡʰʝʡ ʚʳʜʝʨʞʢʝ ʦʙʨʘʟʮʦʚ ʚ 

ʵʢʩʠʢʘʪʦʨʘʭ (ʧʦʩʣʝ 2 ʥʝʜʝʣʴ) ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʨʝʢʨʘʱʘʝʪʩʷ, ʠ 

ʘʢʢʫʤʫʣʷʮʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ. 

ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʜʝʪʦʢʩʠʢʘʮʠʷ ʥʘʯʠʥʘʝʪʩʷ ʧʦʟʜʥʝʝ ʫ 

ʦʙʨʘʟʮʦʚ, ʧʦʜʚʝʨʛʰʠʭʩʷ ʚʣʠʷʥʠʶ ʧʘʨʦʚ HNO3 ʚ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ (16%), ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʧʦʩʪʝʧʝʥʥʦʝ ʫʚʝʣʠʯʝʥʠʝ 
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ʟʥʘʯʝʥʠʷ D1385 / D2925 ʢʦ 2 ʥʝʜʝʣʝ ʵʢʩʧʦʟʠʮʠʠ ʠ ʝʛʦ ʫʤʝʥʴʰʝʥʠʝ ʪʦʣʴʢʦ 

ʩʧʫʩʪʷ 3 ʥʝʜʝʣʠ. 

ʅʘʠʙʦʣʝʝ ʩʪʘʙʠʣʴʥʘʷ ʩʦʨʙʮʠʷ ʧʦʣʣʶʪʘʥʪʘ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʝʛʦ 

ʢʦʥʮʝʥʪʨʘʮʠʠ, ʨʘʚʥʦʡ 4%. ɺʝʣʠʯʠʥʳ D1385 / D2925 ʠ D1270 / D2925 

ʚʦʟʨʘʩʪʘʶʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʚʨʝʤʝʥʠ ʵʢʩʧʦʟʠʮʠʠ (ʪʘʙʣ. 3, 4).  

ʅʝʙʦʣʴʰʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʠʦʢʩʠʜʘ ʘʟʦʪʘ, ʚʝʨʦʷʪʥʦ, ʤʦʛʫʪ 

ʦʢʘʟʳʚʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʡ ʵʬʬʝʢʪ ʥʘ ʧʦʙʝʛʠ ʤʭʘ, ʪʘʢ ʢʘʢ ʥʘʢʦʧʣʝʥʠʝ 

ʵʢʟʦʛʝʥʥʦʛʦ ʘʟʦʪʘ ʘʢʪʠʚʠʟʠʨʫʝʪ ʧʨʦʮʝʩʩ ʩʠʥʪʝʟʘ ʙʝʣʢʘ (ʄʝʡʩʫʨʦʚʘ ʠ 

ʜʨ., 2011). ʕʪʠʤ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ, ʘ ʟʘʪʝʤ 

ʩʥʠʞʝʥʠʝ ʨʦʩʪʘ ʤʭʦʚ ʚʩʣʝʜʩʪʚʠʝ ʧʨʝʚʳʰʝʥʠʷ ʧʦʨʦʛʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ NO2 ʚ ʪʝʯʝʥʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʥʝʜʝʣʴ (Bell et al., 1992). 

ʇʦʨʦʛʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʜʣʷ ʤʦʜʝʣʴʥʦʛʦ 

ʚʠʜʘ ʚ ʨʘʤʢʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘ ʷʚʣʷʝʪʩʷ, ʧʦ-ʚʠʜʠʤʦʤʫ, 32%, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʣʠʰʘʡʥʠʢʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʵʪʦ ʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 16% (ʄʝʡʩʫʨʦʚʘ ʠ 

ʜʨ., 2011). ʂʦʣʠʯʝʩʪʚʦ ʘʣʢʠʣʥʠʪʨʘʪʦʚ, ʥʘʢʦʧʣʝʥʥʳʭ ʚ ʪʢʘʥʷʭ ʤʭʘ ʧʨʠ 

ʚʳʜʝʨʞʢʝ ʚ ʧʘʨʘʭ HNO3 (32%) ʥʘ ʧʨʦʪʷʞʝʥʠʠ 7 ʜʥʝʡ (D1385 / D2925 ð 

2,69), ʧʨʝʚʳʰʘʝʪ ʪʘʢʦʚʦʝ ʧʦʩʣʝ ʚʦʟʜʝʡʩʪʚʠʷ HNO3 (16%) (D1385 / D2925 - 

1,79), ʘ ʧʘʨʳ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ (65%) ʫʞʝ ʧʨʠʚʦʜʷʪ ʢ ʨʘʟʨʫʰʝʥʠʶ 

ʩʪʨʫʢʪʫʨʳ ʧʦʙʝʛʦʚ (ʨʠʩ. 2). 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʣʦʩʳ ɸʤʠʜ III  (1270 ʩʤ
-1

) ʚ ʩʧʝʢʪʨʘʭ ʦʙʨʘʟʮʦʚ, 

ʚʳʜʝʨʞʘʥʥʳʭ ʚ ʧʘʨʘʭ 32% HNO3 (D1270 / D2925 ð 0,456) ʜʦʩʪʘʪʦʯʥʦ 

ʥʠʟʢʘʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʘʢʦʚʦʡ ʚ ʦʙʨʘʟʮʘʭ, ʠʩʧʳʪʘʚʰʠʭ ʚʣʠʷʥʠʝ 

ʧʦʣʣʶʪʘʥʪʘ ʚ ʤʝʥʴʰʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ (ʪʘʙʣ. 4). ʆʜʥʘʢʦ ʪʦʣʴʢʦ ʧʦʩʣʝ 

ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʥʠʭ ʠ ʚʳʩʦʢʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ HNO3 ʚʦʟʨʘʩʪʘʝʪ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʣʦʩʳ ɸʤʠʜ II  (1550 ʩʤ
-1

) (ʦʙʨʘʟʮʳ 4, 5). ɺ ʵʪʦʤ 

ʟʘʢʣʶʯʘʝʪʩʷ ʦʪʣʠʯʠʝ ʤʭʦʚ ʦʪ ʣʠʰʘʡʥʠʢʦʚ, ʧʨʠ ʘʥʘʣʦʛʠʯʥʦʤ 

ʵʢʩʧʝʨʠʤʝʥʪʝ ʩ ʢʦʪʦʨʳʤʠ ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʚʣʠʷʥʠʠ 

ʥʠʟʢʠʭ ʠ ʩʨʝʜʥʠʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ (ʄʝʡʩʫʨʦʚʘ ʠ ʜʨ., 

2011).  

ʀʟʤʝʥʝʥʠʷ ʚ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ 

ʫʩʣʦʚʠʷʭ in vitro ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ. ɺʣʠʷʥʠʝ ʧʘʨʦʚ 

HNO3 (2%) ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʝʩʮʚʝʯʠʚʘʥʠʶ ʧʦʙʝʛʦʚ ʥʘ 2 ʥʝʜʝʣʶ 

ʵʢʩʧʝʨʠʤʝʥʪʘ. ʇʘʨʳ 4%-ʡ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʚʳʟʳʚʘʶʪ ʦʙʝʩʮʚʝʯʠʚʘʥʠʝ 

ʧʦʙʝʛʦʚ ʥʘ 2 ʥʝʜʝʣʶ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʠʭ ʧʦʩʣʝʜʫʶʱʝʝ ʧʦʞʝʣʪʝʥʠʝ 

ʩʧʫʩʪʷ ʝʱʸ 7 ʜʥʝʡ ʚʳʜʝʨʞʢʠ. ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʧʦʣʣʶʪʘʥʪʘ ʚ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ 8, 16 ʠ 32% ʧʨʦʠʩʭʦʜʠʪ ʦʢʨʘʩʢʘ ʧʦʙʝʛʦʚ ʚ ʞʸʣʪʦ-

ʨʳʞʠʡ ʮʚʝʪ.  

ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ (65%) 

ʚʳʟʳʚʘʝʪ ʧʦʪʝʨʶ ʦʢʨʘʩʢʠ ʧʦʙʝʛʘʤʠ ʫʞʝ ʢ ʢʦʥʮʫ 1 ʥʝʜʝʣʠ 

ʵʢʩʧʦʥʠʨʦʚʘʥʠʷ. ʊʘʢʞʝ ʦʥʠ ʨʘʟʨʫʰʘʶʪʩʷ ʠ ʩʪʘʥʦʚʷʪʩʷ ʩʢʣʠʟʢʠʤʠ, ʘ 

ʩʧʫʩʪʷ 14 ʜʥʝʡ ʫʞʝ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʣʠʧʢʫʶ ʤʘʩʩʫ. ʇʦʙʣʝʜʥʝʥʠʝ 
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ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ ʥʝʢʨʦʟʘ ʭʣʦʨʦʧʣʘʩʪʦʚ, ʘ ʞʸʣʪʘʷ ʦʢʨʘʩʢʘ 

ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʠ ʚʣʠʷʥʠʠ HNO3 ʥʘ ʙʝʣʦʢ (ʨʠʩ. 2) (ʄʝʡʩʫʨʦʚʘ ʠ ʜʨ., 

2011). 

 
ʈʠʩ. 2. ɺʥʝʰʥʠʡ ʚʠʜ ʦʙʨʘʟʮʦʚ N. obtusifolia:  

ɸ ï ʢʦʥʪʨʦʣʴ, ɹ ï ʧʦʩʣʝ 1 ʥʝʜʝʣʠ ʚʦʟʜʝʡʩʪʚʠʷ, 2 ʥʝʜʝʣʴ (ɺ), 3 ʥʝʜʝʣʴ (ɻ);  

1 ï HNO3 (2%), 4% (2), 8% (3), 16% (4), 32% (5), 65% (6) 
 

ɿʘʢʣʶʯʝʥʠʝ. Nyholmiella obtusifolia ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʚʦʩʧʨʠʠʤʯʠʚʳʤ ʢ ʜʠʦʢʩʠʜʫ ʘʟʦʪʘ ʚʠʜʦʤ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʧʦʷʚʣʝʥʠʝʤ ʠʟʤʝʥʝʥʠʡ ʚ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ ʝʛʦ ʦʙʨʘʟʮʦʚ ʧʦʩʣʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʚʩʝʭ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ. 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʘʢʢʫʤʫʣʷʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʝʩʪʘʙʠʣʴʥʘ, ʯʪʦ ʤʦʞʝʪ 

ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʙʤʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʘʣʢʠʣʥʠʪʨʘʪʦʚ (1385, 875, 780 ʩʤ
-1

) 

ʚʦʟʨʘʩʪʘʝʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʚʨʝʤʝʥʠ ʵʢʩʧʦʥʠʨʦʚʘʥʠʷ ʪʦʣʴʢʦ ʧʨʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ, ʨʘʚʥʦʡ 4%. ʉʘʤʳʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʘʣʢʠʣʥʠʪʨʘʪʦʚ ʦʪʤʝʯʝʥʳ ʚ ʀʂ-ʩʧʝʢʪʨʘʭ ʦʙʨʘʟʮʦʚ 

ʤʦʜʝʣʴʥʦʛʦ ʚʠʜʘ, ʚʳʜʝʨʞʘʥʥʳʭ ʚ ʵʢʩʠʢʘʪʦʨʘʭ ʩ 16%-ʡ ʘʟʦʪʥʦʡ 

ʢʠʩʣʦʪʦʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 2 ʥʝʜʝʣʴ ʠ ʩ 32%-ʡ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʦʡ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ 1 ʠ 2 ʥʝʜʝʣʴ. ʇʨʝʜʝʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ 

ʜʣʷ N. obtusifolia ʚ ʫʩʣʦʚʠʷʭ ʜʘʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʷʚʣʷʝʪʩʷ 32%. 
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ʇʦʣʦʩʘ ɸʤʠʜ III  (1270 ʩʤ
-1

), ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʜʚʝʨʛʘʝʪʩʷ 

ʠʟʤʝʥʝʥʠʷʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʘʢʪʠʚʠʟʘʮʠʝʡ ʩʠʥʪʝʟʘ ʙʝʣʢʘ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʩʪʫʧʣʝʥʠʷ ʵʢʟʦʛʝʥʥʦʛʦ ʘʟʦʪʘ. ʇʘʨʳ ʚʳʩʦʢʦʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ 

ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ (16% ʠ 32%) ʧʨʦʚʦʮʠʨʫʶʪ ʧʦʷʚʣʝʥʠʝ ʧʦʣʦʩʳ ɸʤʠʜ II  

(1550 ʩʤ
-1

) ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ ʤʘʪʝʨʠʘʣʝ ʤʭʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʣʠʰʘʡʥʠʢʦʚ. 

ɺʦʟʜʝʡʩʪʚʠʝ ʧʘʨʦʚ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʚʳʟʳʚʘʝʪ ʦʙʝʩʮʚʝʯʠʚʘʥʠʝ ʧʦʙʝʛʦʚ 

ʧʨʠ ʥʠʟʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʣʣʶʪʘʥʪʘ (2%), ʘ ʧʦʞʝʣʪʝʥʠʝ ʠ 

ʦʩʣʠʟʥʝʥʠʝ ï ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ. 

 

ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʛʣʫʙʦʢʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʠʥʞʝʥʝʨʫ-

ʣʘʙʦʨʘʥʪʫ ʎʂʇ çʃʘʙʦʨʘʪʦʨʠʷ ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡè 

ʊʘʨʘʩʦʚʦʡ ɽʢʘʪʝʨʠʥʝ ʄʠʭʘʡʣʦʚʥʝ ʟʘ ʧʦʤʦʱʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʟʘʚʝʜʫʶʱʝʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʎʂʇ ʍʠʞʥʷʢ 

ʉʚʝʪʣʘʥʝ ɼʤʠʪʨʠʝʚʥʝ ʟʘ ʧʦʤʦʱʴ ʧʨʠ ʦʟʥʘʢʦʤʣʝʥʠʠ ʩ ʤʝʪʦʜʠʢʦʡ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʀʂ-ʩʧʝʢʪʨʦʚ. 

 

 
 ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ɹʨʝʚʜʦ ɽ.ʖ., ʄʝʡʩʫʨʦʚʘ ɸ.ʌ. 2022. ɹʠʦʠʥʜʠʢʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʤʭʘ 

Nyholmiella obtusifolia ʧʨʠ ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ // ɺʝʩʪʥʠʢ 

ʊʚɻʋ. ʉʝʨʠʷ çɹʠʦʣʦʛʠʷ ʠ ʵʢʦʣʦʛʠʷè.  ̄3 (67). ʉ. 145-156. 

ʀʣʴʠʯʝʚ ʀ.ʉ., ʃʘʟʘʨʝʚ ʄ.ɸ., ʑʝʧʘʣʦʚ ɸ.ɸ. 2010. ʆʩʥʦʚʳ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʧʨʦʜʫʢʪʦʚ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ ʠ ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ. 
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Using the Fourier-infrared spectroscopy method, we assessed the stability of 

the chemical composition of the epiphytic moss Nyholmiella obtusifolia in 

vitro to the influence of nitrogen dioxide. The epiphytic moss N. obtusifolia 

is used as bioindicator of the atmospheric air in Tver. It was found that N. 

obtusifolia has a high sensitivity to nitrogen dioxide, which is expressed in 

chemical and morphological changes in all samples. Quantitative analysis of 

changes in the chemical composition of experimental moss samples showed 

that the largest amount of alkyl nitrates was found in samples exposed to 

16% and 32% nitric acid. The threshold concentration of nitric acid for N. 

obtusifolia under experimental conditions was determined to be 32%, which 

is consistent with previous studies. The main trends of changes in the protein 

composition under the influence of nitrogen dioxide were analyzed. These 

results can be used to better understand the impact of air pollution on this 

species and other epiphytic plants in urban areas.The band most susceptible 

to changes due to the accumulation of exogenous nitrogen associated with 

the presence of protein in plant material is the Amide III band. It was 

revealed that the intensity of the Amide II band begins to increase under the 

influence of high concentrations of nitric acid, in contrast to lichens. 

Keywords: bioindication, bryoindication, Nyholmiella obtusifolia, biotesting, 

air pollution, Fourier-IR spectroscopy, nitrogen dioxide. 
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ɺʃʀʗʅʀɽ ɸʊʄʆʉʌɽʈʅʆɻʆ ɿɸɻʈʗɿʅɽʅʀʗ  

ʅɸ ʍʀʄʀʏɽʉʂʀʁ ʉʆʉʊɸɺ ʂʋʃʔʊʀɺʀʈʋɽʄʓʍ 

ʃɽʂɸʈʉʊɺɽʅʅʓʍ ʈɸʉʊɽʅʀʁ 

 

ɽ.ɺ. ʋʣʠʯʢʠʥʘ
1
, ʋ.ʅ. ʉʧʠʨʠʥʘ

1,2
 

1
ʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʊʚʝʨʴ 

2
ɻʣʘʚʥʳʡ ɹʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ ʠʤ. ʅ. ɺ. ʎʠʮʠʥʘ ʈɸʅ, ʄʦʩʢʚʘ 

 
ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʀʂ-ʌʫʨʴʝ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʠʩʩʣʝʜʦʚʘʥ ʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ ʜʚʫʭ ʚʠʜʦʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ 

(Achillea millefolium L. ʠ Hypericum perforatum L.). ɺʳʷʚʣʝʥʦ ʫʩʠʣʝʥʠʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʣʦʩ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʩʦʜʝʨʞʘʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ 

ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʵʬʠʨʥʳʭ ʤʘʩʝʣ, ʪʝʨʧʝʥʦʚ), 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʢʪʠʚʥʦʡ ʘʥʪʠʦʢʠʩʣʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʨʘʩʪʝʥʠʡ 

ʥʘ ʩʪʨʝʩʩ, ʚʳʟʚʘʥʥʳʡ ʚ ʪʦʤ ʯʠʩʣʝ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʟʘʛʨʷʟʥʝʥʠʝʤ. ɺ 

ʦʙʨʘʟʮʘʭ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʙʥʘʨʫʞʝʥʳ ʠʟʤʝʥʝʥʠʷ, 

ʩʧʨʦʚʦʮʠʨʦʚʘʥʥʳʝ ʥʘʣʠʯʠʝʤ ʚ ʘʪʤʦʩʬʝʨʥʦʤ ʚʦʟʜʫʭʝ ʜʠʦʢʩʠʜʘ ʩʝʨʳ, 

ʠʩʪʦʯʥʠʢʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʚʳʙʨʦʩʳ ʊʕʎ-3. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Achillea millefolium, Hypericum perforatum, ʀʂ-ʌʫʨʴʝ 

ʩʧʝʢʪʨʦʩʢʦʧʠʷ, ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʨʘʩʪʝʥʠʷ, ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ 

ʚʝʱʝʩʪʚʘ, ʘʪʤʦʩʬʝʨʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ.  

 

 

ɺʚʝʜʝʥʠʝ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ 

ʨʘʩʪʝʥʠʡ ʧʨʠʥʠʤʘʝʪ ʙʦʣʴʰʠʝ ʤʘʩʰʪʘʙʳ. ʕʪʠʤ ʟʘʥʠʤʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʢʨʫʧʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʦ ʠ ʛʨʘʞʜʘʥʝ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʩʦʙʩʪʚʝʥʥʳʝ 

ʫʯʘʩʪʢʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʝ. ʈʘʩʪʝʥʠʷ, ʚʳʨʘʱʝʥʥʳʝ ʚ 

ʧʦʜʦʙʥʳʭ ʫʩʣʦʚʠʷʭ, ʠʩʧʳʪʳʚʘʶʪ ʙʦʣʴʰʫʶ ʘʥʪʨʦʧʦʛʝʥʥʫʶ ʥʘʛʨʫʟʢʫ, 

ʯʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʠʭ ʭʠʤʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ (ʀʣʴʷʰʝʥʢʦ, 2012; 

Environmental pollutioné, 2022).  

ɹʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʚ ʦʮʝʥʢʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ 

ʩʳʨʴʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʤʝʪʦʜ ʀʂ-ʌʫʨʴʝ ʩʧʝʢʪʨʦʩʢʦʧʠʠ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʦʧʨʝʜʝʣʠʪʴ ʢʦʤʧʣʝʢʩ ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʨʘʩʪʝʥʠʠ ʚʝʱʝʩʪʚ ʠ ʚʳʷʚʠʪʴ ʝʛʦ ʠʟʤʝʥʝʥʠʷ (ʊʨʠʥʝʝʚʘ, ʈʫʜʘʷ ʠ ʜʨ., 

2018; Brangule et al., 2020).  

ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʚʳʙʨʘʥʳ 

ʊʳʩʷʯʝʣʠʩʪʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ (Achillea millefolium L.) ʠ ɿʚʝʨʦʙʦʡ 

ʧʨʦʜʳʨʷʚʣʝʥʥʳʡ (Hypericum perforatum L.), ʦʥʠ ʰʠʨʦʢʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʦʡ ʩʧʝʢʪʨ 

É ʋʣʠʯʢʠʥʘ ɽ.ɺ., ʉʧʠʨʠʥʘ ʋ.ʅ., 

  2024 
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ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʃʝʢʘʨʩʪʚʝʥʥʦʝ ʩʳʨʴʸ ʵʪʠʭ ʚʠʜʦʚ 

ʩʦʜʝʨʞʠʪ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ (ɹɸɺ), ʢ ʢʦʪʦʨʳʤ 

ʦʪʥʦʩʷʪʩʷ ʬʣʘʚʦʥʦʠʜʳ, ʵʬʠʨʥʳʝ ʤʘʩʣʘ, ʪʝʨʧʝʥʳ, ʪʘʥʥʠʥʳ, ʘʣʢʘʣʦʠʜʳ, 

ʛʣʠʢʦʟʠʜʳ ʠ ʜʨ. ʆʥʠ ʙʣʘʛʦʪʚʦʨʥʦ ʚʣʠʷʶʪ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ, 

ʦʢʘʟʳʚʘʶʪ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʝ, ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʠ ʙʘʢʪʝʨʠʮʠʜʥʦʝ 

ʜʝʡʩʪʚʠʝ, ʫʣʫʯʰʘʶʪ ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʟʘʞʠʚʣʝʥʠʶ 

ʨʘʥ (ʏʫʩʦʚʠʪʠʥʘ, ʂʘʨʧʫʭʠʥ, 2019; ʇʦʩʪʨʘʰ, 2021).  

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ H. perforatum ʠ A. millefolium ʤʝʪʦʜʦʤ ʀʂ-ʌʫʨʴʝ 

ʩʧʝʢʪʨʦʩʢʦʧʠʠ. 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʠʢʘ. ʉʙʦʨ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ 

ʨʘʩʪʝʥʠʡ H. perforatum ʠ A. millefolium ʧʨʦʠʟʚʦʜʠʣʩʷ ʚʦ ʚʨʝʤʷ 

ʮʚʝʪʝʥʠʷ (ʠʶʣʴ 2022 ʛʦʜʘ) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ʊʚʝʨʠ, ʚ ɿʘʚʦʣʞʩʢʦʤ ʨ-ʥʝ. 

ʋʯʘʩʪʦʢ ʨʘʩʧʦʣʦʞʝʥ ʚʜʘʣʝʢʝ ʦʪ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʘʚʪʦʜʦʨʦʛ, ʦʜʥʘʢʦ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʥʘʭʦʜʠʪʩʷ ʊʕʎ-3 ï ʦʜʠʥ ʠʟ ʛʣʘʚʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʚʳʙʨʦʩʘʤʠ ʦʢʩʠʜʦʚ ʩʝʨʳ 

(ʄʝʡʩʫʨʦʚʘ, ʍʠʞʥʷʢ, 2013). ʈʘʩʪʝʥʠʷ ʚʳʩʫʰʠʚʘʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʠʥʮʠʧʘʤʠ ʟʘʛʦʪʦʚʢʠ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ (ɾʦʭʦʚʘ, 2019). ɼʣʷ 

ʩʨʘʚʥʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʵʪʘʣʦʥʥʦʛʦ ʦʙʨʘʟʮʘ ʚʟʷʪ ʘʧʪʝʯʥʳʡ ʤʘʪʝʨʠʘʣ 

ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ ʬʠʨʤʳ çʌʘʨʤʘʎʚʝʪè, 

ʩʦʙʨʘʥʥʳʡ ʚ ʪʦʪ ʞʝ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ.  

ɸʥʘʣʠʟ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʙʘʟʝ ʣʘʙʦʨʘʪʦʨʠʠ ʎʂʇ 

ʌɻɹʆʋ ɺʇʆ çʊʚʝʨʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè. ɼʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʀʂ-ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʠʤʝʥʷʣʘʩʴ ʩʪʘʥʜʘʨʪʥʘʷ 

ʤʝʪʦʜʠʢʘ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʪʘʙʣʝʪʦʢ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʙʨʦʤʠʜʘ ʢʘʣʠʷ (KBr) (ʉʤʠʨʥʦʚʘ, 2021). ɼʣʷ ʵʪʦʛʦ ʚʳʩʫʰʝʥʥʳʡ 

ʨʘʩʪʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʠʟʤʝʣʴʯʘʣʩʷ ʜʦ ʩʦʩʪʦʷʥʠʷ ʧʦʨʦʰʢʘ, ʠʟ 

ʢʦʪʦʨʦʛʦ ʙʨʘʣʠ ʥʘʚʝʩʢʫ ʦʢʦʣʦ 0,0022-0,0025 ʛ ʠ ʩʤʝʰʠʚʘʣʠ ʩ 0,32 ʛ 

KBr. ʇʦʣʫʯʝʥʥʫʶ ʩʤʝʩʴ ʩʧʨʝʩʩʦʚʳʚʘʣʠ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʝʩʩ-ʬʦʨʤʝ 

ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʦʟʨʘʯʥʦʡ ʪʘʙʣʝʪʢʠ. ɿʘʧʠʩʴ ʩʧʝʢʪʨʦʚ 

ʧʨʦʠʟʚʦʜʠʣʠ ʥʘ ʀʂ-ʌʫʨʴʝ-ʩʧʝʢʪʨʦʤʝʪʨʝ ʌʉʄ 1202 çʀʥʬʨʘʩʧʝʢè ʚ 

ʜʠʘʧʘʟʦʥʝ 450-4000 ʩʤ
-1

. ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʩʧʝʢʪʨʦʚ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʥʘ ʦʩʥʦʚʝ ʨʫʢʦʚʦʜʩʪʚ ʧʦ ʦʪʥʝʩʝʥʠʶ ʀʂ ʧʦʣʦʩ 

ʧʦʛʣʦʱʝʥʠʷ (Socrats, 2004). ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʘʣʦʩʴ ʥʘ ʦʙʣʘʩʪʴ 

çʦʪʧʝʯʘʪʢʦʚ ʧʘʣʴʮʝʚè (1800-500 ʩʤ
-1

). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʩʧʝʢʪʨʘʭ ʠʟʫʯʝʥʥʳʭ ʦʙʨʘʟʮʦʚ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ H. perforatum ʠ A. millefolium ʚʳʷʚʣʝʥʳ ʧʦʣʦʩʳ 

ʧʦʛʣʦʱʝʥʠʷ, ʦʪʨʘʞʘʶʱʠʡ ʦʙʱʠʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʨʘʩʪʝʥʠʡ, 

ʚʢʣʶʯʘʶʱʠʡ ʫʛʣʝʚʦʜʳ, ʙʝʣʢʠ, ʞʠʨʳ ʠ ʨʷʜ ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʢʘʞʜʦʛʦ 

ʚʠʜʘ ʜʝʡʩʪʚʫʶʱʠʭ ʚʝʱʝʩʪʚ (ʨʠʩ. 1, 2, ʪʘʙʣ. 1, 2).  

ʅʘʣʠʯʠʝ ʫʛʣʝʚʦʜʦʚ ʫʩʪʘʥʦʚʣʝʥʦ ʧʦ ʪʘʢʠʤ ʧʦʣʦʩʘʤ ʢʦʣʝʙʘʥʠʷ, 

ʢʘʢ 2962-2864 ʩʤ
-1

 (ʤʝʪʠʣʝʥʦʚʳʝ ʛʨʫʧʧʳ), 3390-3380 ʩʤ
-1

, 1102-1053 
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ʩʤ
-1

 (ʢʦʣʝʙʘʥʠʷ ʛʠʜʨʦʢʩʠʣʴʥʦʡ ʛʨʫʧʧʳ). ʆ ʧʨʠʩʫʪʩʪʚʠʠ ʮʝʣʣʶʣʦʟʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʧʦʣʦʩʳ 1445-1410 ʩʤ
-1

, 1068-1055 ʩʤ
-1

. 

ʅʘʣʠʯʠʝ ʙʝʣʢʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʣʦʩʘʤʠ çɸʤʠʜ 

Iè 1736-1610 ʩʤ
-1

 (ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʉ=ʆ ʛʨʫʧʧʳ), çɸʤʠʜ IIè 1518-

1510 ʩʤ
-1

 (ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ NïH), çɸʤʠʜ IIIè 1249-1053 ʩʤ
-1 

(ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ NïH). ʆ ʚʭʦʞʜʝʥʠʠ ʚ ʩʦʩʪʘʚ ʩʳʨʴʷ ʞʠʨʦʚ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʧʦʣʦʩʳ ʢʦʣʝʙʘʥʠʡ ʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 1736-

1610 ʩʤ
-1

 (ɜʉ=ʆ), 1380-1376 ʩʤ
-1

 (ŭïʉʅ) (ʊʨʠʥʝʝʚʘ, ʈʫʜʘʷ, 2018).  
ɺ ʀʂ-ʩʧʝʢʪʨʘʭ ʪʳʩʷʯʝʣʠʩʪʥʠʢʘ ʚʳʜʝʣʷʶʪʩʷ ʧʦʣʦʩʳ 

ʧʦʛʣʦʱʝʥʠʷ, ʩʚʦʡʩʪʚʝʥʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʤ ʵʬʠʨʥʳʭ ʤʘʩʝʣ (ʨʠʩ. 1, 2). 

ʕʪʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʬʝʥʦʣʴʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʢ ʢʦʪʦʨʳʤ ʪʘʢʞʝ ʦʪʥʦʩʷʪʩʷ ʬʣʘʚʦʥʦʠʜʳ: 3390-2850 ʩʤ
-1

 

(ʬʝʥʦʣʴʥʳʝ ʦʢʩʠʛʨʫʧʧʳ), 1736-1610 ʩʤ
-1

 (ʢʘʨʙʦʥʠʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ), 

1620-1515 ʩʤ
-1

, ~1380 ʩʤ
-1

, ~920 ʩʤ
-1

 (ʢʦʣʝʙʘʥʠʷ ʘʨʦʤʘʪʠʯʝʩʢʦʛʦ 

ʢʦʣʴʮʘ), 1280-1150 ʩʤ
-1

 (ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ïʉïʆïʉï ʚ ʩʣʦʞʥʳʭ 

ʵʬʠʨʘʭ), 1075-1020 ʩʤ
-1

 (ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ïʉïʆïʉï ʚ 

ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʵʬʠʨʘʭ), ~920 ʩʤ
-1

 ï ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ʛʨʫʧʧʳ ïʉïʅ ʚ ʙʝʥʟʦʣʴʥʦʤ ʢʦʣʴʮʝ (ʪʘʙʣ. 1).  

 
ʈʠʩ. 1. ʀʂ ʩʧʝʢʪʨʳ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ Achillea millefolium:  
1 ï ʦʙʨʘʟʝʮ, ʩʦʙʨʘʥʥʳʡ ʚ ʫʩʣʦʚʠʷʭ ʛ. ʊʚʝʨʠ; 2 ï ʘʧʪʝʯʥʳʡ ʦʙʨʘʟʝʮ  

 

 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚʳʜʝʣʷʝʪʩʷ ʧʦʣʦʩʘ 1085-1050 ʩʤ
-1

, ʦʪʚʝʯʘʶʱʘʷ 

ʟʘ ʧʨʠʩʫʪʩʪʚʠʝ Ŭ-ʥʝʥʘʩʳʱʝʥʥʳʭ ʠʣʠ ʮʠʢʣʠʯʝʩʢʠʭ ʪʨʝʪʠʯʥʳʭ ʩʧʠʨʪʦʚ, 
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ʥʘʩʳʱʝʥʥʳʭ ʚʪʦʨʠʯʥʳʭ ʩʧʠʨʪʦʚ (ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ïʉïʆʅ), ʘ 

ʪʘʢʞʝ ʛʨʫʧʧ ʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ (1740-1650 ʩʤ
-1

). 

ʊʘʙʣʠʮʘ 1 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʣʦʩ ʧʦʛʣʦʱʝʥʠʷ ʀʂ ʩʧʝʢʪʨʦʚ ʦʙʨʘʟʮʦʚ  

Achillea millefolium 

ʏʘʩʪʦʪʳ, ʩʤ
-1

 ʆʪʥʝʩʝʥʠʝ ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʷ 

ʆʙʨʘʟʝʮ 

1* 

ʆʙʨʘʟʝʮ 

2**  

 

~3390 ~3390 ɺʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ -ʆʅ ʛʨʫʧʧʳ (ɜʦʥ) 

~2925  
~2925; 

~2864 

ɺʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʉʅ3 ʤʝʪʠʣʴʥʦʡ 

ʛʨʫʧʧʳ, ʧʨʠʩʦʝʜʠʥʝʥʥʦʡ ʢ ʙʝʥʟʦʣʴʥʦʤʫ 

ʢʦʣʴʮʫ (ɜʉʅ3), ʥʘʩʳʱʝʥʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ 

~2855 ï 
ʉʠʤʤʝʪʨʠʯʥʳʝ ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʉʅ2 

(ɜʉʅ2), ʥʘʩʳʱʝʥʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ 

~1639; 

~1736 

~1610; 

~1730 

ɺʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʉ=ʆ ʛʨʫʧʧʳ (ɜʉ=ʆ), 

ʢʘʨʙʦʥʠʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ɸʤʠʜ I 

~1517 ~1510 
ɼʝʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ NïH (ŭïNH), 

ɸʤʠʜ II , ʘʨʦʤʘʪʠʯʝʩʢʠʝ ʥʠʪʨʦʩʦʝʜʠʥʝʥʠʷ 

~1440 ~1420 
ɼʝʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʉïʅ ʚ ʛʨʫʧʧʝ 

-ʉ=ʉïʅ (ŭʩʥ), ʮʝʣʣʶʣʦʟʘ 

~1380 ~1376 
ʇʣʦʩʢʠʝ ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʉïʅ 

ʚ ʙʝʥʟʦʣʴʥʦʤ ʢʦʣʴʮʝ (ŭʉïʅ) 

~1323 ~1323 
ɸʩʩʠʤʝʪʨʠʯʥʳʝ ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ʛʨʫʧʧʳ ʩʫʣʴʬʦʥʦʚ, (ɜaSO2) 

~1237; 

~1102 

~1247; 

~1266; 

~1102 

ɼʝʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ NïH (ŭïNH), 

ɸʤʠʜ III  

~1072 ~1053 

ɺʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʛʠʜʨʦʢʩʠʣʴʥʦʡ 

ʛʨʫʧʧʳ ïʉ-ʆʅ (ɜʉïʆʅ), Ŭ-ʥʝʥʘʩʳʱʝʥʥʳʝ 

ʠʣʠ ʮʠʢʣʠʯʝʩʢʠʝ ʪʨʝʪʠʯʥʳʝ ʩʧʠʨʪʳ, 

ʥʘʩʳʱʝʥʥʳʝ ʚʪʦʨʠʯʥʳʝ ʩʧʠʨʪʳ 

~923 ~920 
ɼʝʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʛʨʫʧʧʳ ïʉïʅ 

ʚ ʙʝʥʟʦʣʴʥʦʤ ʢʦʣʴʮʝ (ŭ ʉ=ʉïʅ) 

~782; 

~666; ~535 
~666 

ʉʫʣʴʬʦʥʳ, ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ʩʫʣʴʬʦʛʨʫʧʧʳ RïSO2ïR (ŭ SO2) 

ï ~730 
ʉʫʣʴʬʦʢʠʩʣʦʪʳ, ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ Rï

SO2ïʆʅ (ɜSO2ïʆʅ) 
ʇʨʠʤʝʯʘʥʠʷ: * - ʦʙʨʘʟʝʮ, ʩʦʙʨʘʥʥʳʡ ʚ ʫʩʣʦʚʠʷʭ ʛ. ʊʚʝʨʠ; **  - ʘʧʪʝʯʥʳʡ ʦʙʨʘʟʝʮ 

 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʩʧʝʢʪʨʦʚ A. millefolium ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʦʙʨʘʟʝʮ, 

ʩʦʙʨʘʥʥʳʡ ʚ ʫʩʣʦʚʠʷʭ ʛ. ʊʚʝʨʠ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʣʦʩʘʤʠ ʩ ʙʦʣʴʰʝʡ 

ʘʤʧʣʠʪʫʜʦʡ, ʯʝʤ ʫ ʘʧʪʝʯʥʦʛʦ ʦʙʨʘʟʮʘ (ʨʠʩ. 1). ʕʪʦ ʤʦʞʝʪ 
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ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʧʦʚʳʰʝʥʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ 

ʚʝʱʝʩʪʚ ʚ ʨʘʩʪʝʥʠʠ (ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʬʣʘʚʦʥʦʠʜʦʚ, ʪʝʨʧʝʥʦʚ ʠ 

ʵʬʠʨʥʳʭ ʤʘʩʝʣ), ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʚʪʦʨʠʯʥʳʤʠ ʤʝʪʘʙʦʣʠʪʘʤʠ, ʥʝ 

ʫʯʘʩʪʚʫʶʱʠʤʠ ʚ ʦʩʥʦʚʥʳʭ ʨʝʘʢʮʠʷʭ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʨʘʩʪʝʥʠʡ. 

ʇʦʜʦʙʥʳʝ ɹɸɺ ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʪʚʝʪʥʦʡ ʨʝʘʢʮʠʠ ʥʘ 

ʦʢʠʩʣʠʪʝʣʴʥʳʡ ʩʪʨʝʩʩ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʠʣʴʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʚ 

ʪʦʤ ʯʠʩʣʝ, ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ (ʂʘʡʛʦʨʦʜʦʚ, 2010; 

ʇʦʷʨʢʦʚʘ, ʉʘʧʘʨʢʣʳʯʝʚʘ, 2019).  

ɺ ʩʧʝʢʪʨʝ ʢʫʣʴʪʠʚʠʨʫʝʤʦʛʦ ʩʳʨʴʷ ʧʦʣʦʩʳ ~1517 ʩʤ
-1

 

(ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ NïH) ʠ ~1266 ʩʤ
-1

 (ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ 

ʢʦʣʝʙʘʥʠʷ CïN) ʩʛʣʘʞʝʥʳ, ʯʪʦ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʧʦʚʨʝʞʜʝʥʠʝ 

ʙʝʣʢʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ (ʨʠʩ. 1). 
 

ɺ ʩʧʝʢʪʨʘʭ A. millefolium ʧʦʷʚʣʷʶʪʩʷ ʠʟʤʝʥʝʥʠʷ ʥʘ ʯʘʩʪʦʪʘʭ 

ʦʙʨʘʟʦʚʘʥʠʷ ʩʫʣʴʬʦʥʦʚ (~535 ʩʤ
1
, ~666 ʩʤ

-1
,
 
~782 ʩʤ

-1
, ~1323 ʩʤ

-1
 ï 

ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ RïSO2ïR) ʠ ʩʫʣʴʬʦʢʠʩʣʦʪ (~731 ʩʤ
-1

, ʚʘʣʝʥʪʥʳʝ 

ʢʦʣʝʙʘʥʠʷ RïSO2ïʆʅ), ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʨʘʩʪʝʥʠʷ ʢ 

ʚʳʙʨʦʩʘʤ ʜʠʦʢʩʠʜʘ ʩʝʨʳ, ʠʩʪʦʯʥʠʢʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʊʕʎ-3.  

 
ʈʠʩ. 2. ʀʂ ʩʧʝʢʪʨʳ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ Hypericum perforatum:  

1 ï ʦʙʨʘʟʝʮ, ʩʦʙʨʘʥʥʳʡ ʚ ʫʩʣʦʚʠʷʭ ʛ. ʊʚʝʨʠ; 2 ï ʘʧʪʝʯʥʳʡ ʦʙʨʘʟʝʮ 
 

ʕʬʠʨʥʳʝ ʤʘʩʣʘ, ʘ ʪʘʢʞʝ ʬʝʥʦʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ, 

ʬʣʘʚʦʥʦʠʜʳ ʚ ʩʧʝʢʪʨʘʭ H. perforatum ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʤʠ 

ʧʦʣʦʩʘʤʠ ʧʦʛʣʦʱʝʥʠʷ: 3380-2850 ʩʤ
-1

 (ʬʝʥʦʣʴʥʳʝ ʦʢʩʠʛʨʫʧʧʳ), 1725-

1652 ʩʤ
-1

 (ʢʦʣʝʙʘʥʠʷ ʉ=ʆ ʚ ʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʷʭ), ~1376 ʩʤ
-1

, 

~920 ʩʤ
-1

 (ʢʦʣʝʙʘʥʠʷ ïʉïʅ ʙʝʥʟʦʣʴʥʦʛʦ ʢʦʣʴʮʘ), ~1270 ʩʤ
-1 
(ʩʣʦʞʥʳʝ 

ʵʬʠʨʳ), 1068-1055 ʩʤ
-1

 (ʘʣʠʬʘʪʠʯʝʩʢʠʝ ʵʬʠʨʳ) (ʪʘʙʣ. 2). 
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ɺ ʩʧʝʢʪʨʝ H. perforatum ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʧʦʣʦʩ ʦʙʨʘʟʮʘ ʘʧʪʝʯʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠʤʝʝʪ ʙɧʣʴʰʫʶ ʘʤʧʣʠʪʫʜʫ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ 

ʙɧʣʴʰʝʤ ʩʦʜʝʨʞʘʥʠʠ ʚ ʥʝʤ ʘʥʪʠʦʢʩʠʜʘʥʪʥʳʭ ʚʝʱʝʩʪʚ (ʨʠʩ. 2). ʇʨʠ 

ʵʪʦʤ ʩʧʝʢʪʨ ʢʫʣʴʪʠʚʠʨʫʝʤʦʛʦ ʦʙʨʘʟʮʘ ʟʚʝʨʦʙʦʷ ʙʦʣʝʝ ʩʛʣʘʞʝʥʥʳʡ, 

ʥʝʢʦʪʦʨʳʝ ʧʦʣʦʩʳ ʦʪʩʫʪʩʪʚʫʶʪ: ~1376 ʩʤ
-1

 ʧʦʣʦʩʘ ʢʦʣʝʙʘʥʠʡ 

ʙʝʥʟʦʣʴʥʦʛʦ ʢʦʣʴʮʘ (ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʉïʅ), ~1410 ʩʤ
-1

 

(ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʉïʅ ʚ ïʉ=ʉïʅ). ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚ 

ʦʙʨʘʟʮʝ, ʩʦʙʨʘʥʥʦʤ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʘ, ʩʠʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʦʣʦʩʝ 

~731 ʩʤ
-1

 (ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ RïSO2ïʆʅ), ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ 

ʩʫʣʴʬʦʢʠʩʣʦʪ, ʠ ʧʦʣʦʩʝ ~775 ʩʤ
-1

 ʧʦʛʣʦʱʝʥʠʷ ʩʫʣʴʬʦʥʦʚ ʥʝ 

ʥʘʙʣʶʜʘʝʪʩʷ.  

ʊʘʙʣʠʮʘ 2 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʧʦʣʦʩ ʧʦʛʣʦʱʝʥʠʷ ʀʂ ʩʧʝʢʪʨʦʚ ʦʙʨʘʟʮʦʚ  

Hupericum perforatum 

ʏʘʩʪʦʪʳ, ʩʤ
-1

 ʆʪʥʝʩʝʥʠʝ ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʷ 

ʆʙʨʘʟʝʮ 1* ʆʙʨʘʟʝʮ 2**   

~3380 ~3380 ɺʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ -ʆʅ ʛʨʫʧʧʳ (ɜʦʥ) 

~2962; 

~2920; 

~2876; 

~2960; 

~2926; 

~2876; 

ɺʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʉʅ3 ʤʝʪʠʣʴʥʦʡ 

ʛʨʫʧʧʳ, ʧʨʠʩʦʝʜʠʥʝʥʥʦʡ ʢ ʙʝʥʟʦʣʴʥʦʤʫ 

ʢʦʣʴʮʫ (ɜʉʅ3), ʥʘʩʳʱʝʥʥʳʝ 

ʫʛʣʝʚʦʜʦʨʦʜʳ 

~2853 ï 
ʉʠʤʤʝʪʨʠʯʥʳʝ ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ʉʅ2 (ɜʉʅ2), ʥʘʩʳʱʝʥʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ 

~1725; 

~1652  

~1725; 

~1652  

ɺʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʉ=ʆ ʛʨʫʧʧʳ 

(ɜʉ=ʆ), ʢʘʨʙʦʥʠʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ɸʤʠʜ 

I 

~1610 ~1610 

ʅʦʞʥʠʯʥʳʝ ʢʦʣʝʙʘʥʠʷ ïNH2, 

ʘʩʩʠʤʝʪʨʠʯʥʳʝ ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ 

ʢʦʣʝʙʘʥʠʷ ïNH3 

~1518 ~1518 
ɺʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ N-H (ɜ NïH) ɸʤʠʜ 

II , ʪʨʠʪʝʨʧʝʥʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ  

~1445; 

~1410  

~1445; 

~1410  

ɼʝʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʉïʅ ʚ 

ʛʨʫʧʧʝ -ʉ=ʉïʅ (ŭ ʩʥ), ʮʝʣʣʶʣʦʟʘ, 

ʫʛʣʝʚʦʜʦʨʦʜʳ 

ï ~1376 
ʇʣʦʩʢʠʝ ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ʉïʅ ʚ ʙʝʥʟʦʣʴʥʦʤ ʢʦʣʴʮʝ (ŭʉïʅ) 

~1270 ~1270 
ɸʩʩʠʤʝʪʨʠʯʥʳʝ ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ʉïʆïʉ (ɜ ʉïʆïʉ), ʩʣʦʞʥʳʝ ʵʬʠʨʳ 

~1249 ~1249 
ɼʝʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ NïH (ŭ ï

NH), ɸʤʠʜ III  

~1102 ~1102 ɺʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʛʠʜʨʦʢʩʠʣʴʥʦʡ 
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ʛʨʫʧʧʳ ïʉïʆʅ (ɜʉïʆʅ), Ŭ-

ʥʝʥʘʩʳʱʝʥʥʳʝ ʠʣʠ ʮʠʢʣʠʯʝʩʢʠʝ 

ʪʨʝʪʠʯʥʳʝ ʩʧʠʨʪʳ, ʥʘʩʳʱʝʥʥʳʝ 

ʚʪʦʨʠʯʥʳʝ ʩʧʠʨʪʳ 

~1068 ~1055 

ɸʩʩʠʤʝʪʨʠʯʥʳʝ ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ʉïʆïʉ (ɜʉïʆïʉ), ʘʣʠʬʘʪʠʯʝʩʢʠʝ ʵʬʠʨʳ, 

ʮʝʣʣʶʣʦʟʘ 

~920 ~920 
ɼʝʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʛʨʫʧʧʳ -ʉ-

ʅ ʚ ʙʝʥʟʦʣʴʥʦʤ ʢʦʣʴʮʝ (ŭʩ=ʩïʥ) 

~820 ~820 
ɼʝʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʛʨʫʧʧʳ 

ʘʣʢʠʣʥʠʪʨʘʪʦʚ (ŭNïO) 

~775 ~770 
ʉʫʣʴʬʦʥʳ, ʜʝʬʦʨʤʘʮʠʦʥʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ʩʫʣʴʬʦʛʨʫʧʧʳ RïSO2ïR (ŭSO2) 

~731 ~731 
ʉʫʣʴʬʦʢʠʩʣʦʪʳ, ʚʘʣʝʥʪʥʳʝ ʢʦʣʝʙʘʥʠʷ 

RïSO2ïʆʅ (ɜSO2ïʆʅ) 
ʇʨʠʤʝʯʘʥʠʷ: * - ʦʙʨʘʟʝʮ, ʩʦʙʨʘʥʥʳʡ ʚ ʫʩʣʦʚʠʷʭ ʛ. ʊʚʝʨʠ; **  - ʘʧʪʝʯʥʳʡ ʦʙʨʘʟʝʮ 

 

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʤʘʪʝʨʠʘʣʝ A. 

millefolium ʠ H. ʨerforatum ʚʳʷʚʣʝʥʳ ʧʦʣʦʩʳ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʝ 

ʩʦʜʝʨʞʘʥʠʝ ʚ ʘʪʤʦʩʬʝʨʝ ʜʠʦʢʩʠʜʘ ʩʝʨʳ (ʚʳʙʨʦʩʳ ʊʕʎ-3) ʠ 

ʥʘʢʦʧʣʝʥʠʝ ʝʛʦ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʪʢʘʥʷʭ. ʇʦʚʳʰʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ɹɸɺ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʬʝʥʦʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʫ ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʚ ʛʦʨʦʜʝ 

ʨʘʩʪʝʥʠʡ A. millefolium, ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʝʘʢʮʠʶ, ʚʳʟʚʘʥʥʫʶ 

ʦʢʠʩʣʠʪʝʣʴʥʳʤ ʩʪʨʝʩʩʦʤ. 

ɺ ʦʪʣʠʯʠʠ ʦʪ A. millefolium ʩʦʜʝʨʞʘʥʠʝ ɹɸɺ ʚ ʤʘʪʝʨʠʘʣʝ H. 

ʨerforatum ʥʠʞʝ, ʯʝʤ ʚ ʵʪʘʣʦʥʥʦʤ ʘʧʪʝʯʥʦʤ ʦʙʨʘʟʮʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʙʦʣʴʰʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʟʚʝʨʦʙʦʷ ʢ 

ʩʪʨʝʩʩʫ, ʚʳʟʚʘʥʥʦʤʫ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚʳʩʦʢʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ.  

ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʵʢʩʧʨʝʩʩ-ʤʝʪʦʜʦʤ, 

ʧʦʟʚʦʣʷʶʱʠʤ ʙʳʩʪʨʦ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʦʧʨʝʜʝʣʠʪʴ 

ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. ʕʪʦ ʚʘʞʥʦ ʧʨʠ ʫʯʸʪʝ 

ʧʦʩʪʫʧʘʶʱʝʛʦ ʩr ʨʴʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʝʧʘʨʘʪʦʚ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ ʥʘ ʨʘʩʪʝʥʠʷ. 
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The chemical composition of two species of medicinal plants (Achillea 

millefolium L. and Hypericum perforatum L.) was studied using the method 

of infrared-Fourier spectroscopy (FTIP). FTIP analysis showed an 

increase in the intensity of the bands responsible for the bioactive 

compounds such as phenolic compounds, essential oils and terpenes. These 

changes in chemical compositions indicate an active antioxidant response of 

plants to the stress caused by the environmental pollution. Changes were 

caused by sulfur dioxide emitted from the CHP-3 to the atmosphere. 

Keywords: Achillea millefolium, Hypericum perforatum, FTIR spectroscopy, 

medicinal plants, bioactive compounds, air pollution. 
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ɺ ʨʘʙʦʪʝ ʚʚʝʜʝʥʳ ʠʥʜʝʢʩʳ ʨʝʛʫʣʷʨʥʦʩʪʠ Ir ʠ ʥʝʨʝʛʫʣʷʨʥʦʩʪʠ Ianr 

ʨʘʩʰʠʨʝʥʥʦʛʦ ʢʚʘʥʪʦʚʦʛʦ ʬʘʟʦʚʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʄʉʈ Seq ʠ ʜʘʥʦ 

ʦʙʦʩʥʦʚʘʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢ ʤʘʨʢʝʨʦʚ 

ʩʦʩʪʦʷʥʠʷ ʩʝʨʜʝʯʥʦ ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 

ʙʘʟʝ 30 ʧʘʮʠʝʥʪʦʚ, ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʚ ʦʪʜʝʣʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʙʦʣʴʥʠʮʳ (ʊʚʆʂɹ). ʇʦ 

ʜʘʥʥʳʤ ʭʦʣʪʝʨʦʚʩʢʦʛʦ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ (ʍʄ) ʵʪʠʭ ʧʘʮʠʝʥʪʦʚ 

ʚʳʯʠʩʣʝʥʳ ʟʥʘʯʝʥʠʷ ʠʭ ʠʥʜʝʢʩʦʚ Ir ʠ Ianr. ʆʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ 

IrIanr-ʜʠʘʛʨʘʤʤ ʜʣʷ ʩʦʩʪʦʷʥʠʡ ʩʥʘ, ʙʦʜʨʩʪʚʦʚʘʥʠʷ ʠ ʧʦʣʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 

ʍʄ. ʇʨʦʚʝʜʝʥʦ ʠʭ ʩʨʘʚʥʝʥʠʝ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʙʩʣʝʜʦʚʘʥʠʷ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ 34 ʩʪʫʜʝʥʪʦʚ ʊʚʝʨʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʩ ʜʠʘʛʥʦʟʘʤʠ ʥʦʨʤʘ. ʇʨʦʚʝʜʝʥʦ 

ʨʘʟʙʠʝʥʠʝ Seq ʥʘ ʦʙʣʘʩʪʠ ʨʝʛʫʣʷʨʥʦʩʪʠ Seq,r ʠ ʥʝʨʝʛʫʣʷʨʥʦʩʪʠ 3 ȟ , 

3 ȟ . ʕʪʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘʛʣʷʜʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʮʚʝʪʥʦʡ 

3D-ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʣʷ ʜʚʫʭ ʧʘʮʠʝʥʪʦʚ ʊʚʆʂɹ ʠ ʦʜʥʦʛʦ ʫʯʘʩʪʥʠʢʘ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʜʣʷ ʩʦʩʪʦʷʥʠʡ ʩʥʘ, ʙʦʜʨʩʪʚʦʚʘʥʠʷ ʠ ʧʦʣʥʦʛʦ 

ʠʥʪʝʨʚʘʣʘ ʍʄ. ʇʦʢʘʟʘʥʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʦʚ Ir ʠ Ianr, 

ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ IrIanr-ʜʠʘʛʨʘʤʤʝ ʠ ʠʭ ʜʠʘʛʥʦʟʘʤʠ. ʊʘʢʦʝ ʞʝ ʩʨʘʚʥʝʥʠʝ 

ʧʨʦʚʝʜʝʥʦ ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ IrIanr-ʜʠʘʛʨʘʤʤ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʭ ʧʨʦʩʪʦʪʫ ʠ ʥʘʛʣʷʜʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʨʜʠʦʜʠʘʛʥʦʩʪʠʢʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʩʰʠʨʝʥʥʦʝ ʢʚʘʥʪʦʚʦʝ ʬʘʟʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, 

ʭʦʣʪʝʨʦʚʩʢʦʝ ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ, ʢʘʨʜʠʦʨʠʪʤʳ, ʠʥʜʝʢʩʳ ʨʝʛʫʣʷʨʥʦʩʪʠ, 

ʠʥʜʝʢʩʳ ʥʝʨʝʛʫʣʷʨʥʦʩʪʠ. 
 

ɺʚʝʜʝʥʠʝ. ʅʘʠʙʦʣʝʝ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ 

ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʯʝʣʦʚʝʢʘ ʜʘʝʪ ʘʥʘʣʠʟ ʤʘʩʩʠʚʘ 

ʢʘʨʜʠʦʠʥʪʝʨʚʘʣʦʚ (RR-ʠʥʪʝʨʚʘʣʦʚ) ʩʫʪʦʯʥʦʛʦ ʭʦʣʪʝʨʦʚʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʨʦʚʘʥʠʷ (ʍʄ) (Baevskiy, 1979). 

É ʇʘʨʘʤʦʥʦʚʘ ɽ.ʂ., ʎʚʝʪʢʦʚ ɺ.ʇ., 
  ʄʠʭʝʝʚ ʉ.ɸ., ʎʚʝʪʢʦʚ ʀ.ɺ., 2024 
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ɺʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ ʘʥʘʣʠʟʘ ʙʦʣʴʰʦʛʦ ʤʘʩʩʠʚʘ RR-ʠʥʪʝʨʚʘʣʦʚ 

ʍʄ ʷʚʣʷʝʪʩʷ ʚʚʝʜʝʥʠʝ ʛʣʘʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʥʘʠʙʦʣʝʝ ʘʜʝʢʚʘʪʥʦ 

ʦʪʨʘʞʘʶʱʠʭ ʩʚʦʡʩʪʚʘ ʵʪʦʛʦ ʤʘʩʩʠʚʘ. ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʵʪʦʡ 

ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʨʘʩʰʠʨʝʥʥʦʛʦ ʢʚʘʥʪʦʚʦʛʦ ʬʘʟʦʚʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ Seq ʤʛʥʦʚʝʥʥʦʛʦ ʩʝʨʜʝʯʥʦʛʦ ʨʠʪʤʘ (ʄʉʈ) (ʂʫʜʠʥʦʚ ʠ ʜʨ., 

2018) ʠ ʧʦʠʩʢ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʵʪʠʭ ʛʣʘʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʇʨʦʩʪʨʘʥʩʪʚʦ Seq ʜʘʝʪ ʤʦʱʥʦʝ ʩʨʝʜʩʪʚʦ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ ʭʘʦʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ (ʂʫʜʠʥʦʚ ʠ ʜʨ., 2018; 

Mikheev et al., 2018, 2021; Paramonova et al., 2021). ɺ ʯʘʩʪʥʦʩʪʠ, ʦʥʦ 

ʧʦʟʚʦʣʷʝʪ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʍʄ, ʧʨʝʜʩʪʘʚʠʚ ʮʠʬʨʦʚʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʚ ʫʜʦʙʥʦʤ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʚʠʜʝ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʤʘʨʢʝʨʦʚ ʩʦʩʪʦʷʥʠʷ 

ʩʝʨʜʝʯʥʦ ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʜʝʢʩʳ ʨʝʛʫʣʷʨʥʦʩʪʠ Ὅ ʠ 

ʥʝʨʝʛʫʣʷʨʥʦʩʪʠ ὍȟὍ  ʧʨʦʩʪʨʘʥʩʪʚʘ Seq, ʘʜʝʢʚʘʪʥʦ ʦʪʨʘʞʘʶʱʠʝ 

ʩʚʦʡʩʪʚʘ ʤʘʩʩʠʚʘ ʢʘʨʜʠʦʠʥʪʝʨʚʘʣʦʚ. 

 ɼʣʷ 30 ʧʘʮʠʝʥʪʦʚ, ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʥʘ ʙʘʟʝ ʦʪʜʝʣʝʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʊʚʝʨʩʢʦʡ ʦʙʣʘʩʪʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ 

ʙʦʣʴʥʠʮʳ (ʊʚʆʂɹ), ʧʦ ʜʘʥʥʳʤ ʍʄ ʚʳʯʠʩʣʷʶʪʩʷ ʟʥʘʯʝʥʠʷ ʠʭ ʠʥʜʝʢʩʦʚ 

ʨʝʛʫʣʷʨʥʦʩʪʠ ʠ ʥʝʨʝʛʫʣʷʨʥʦʩʪʠ. ɸʥʘʣʦʛʠʯʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ 

ʜʣʷ ʫʯʘʩʪʥʠʢʦʚ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠʟ 34 ʩʪʫʜʝʥʪʦʚ ʊʚʝʨʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩ ʜʠʘʛʥʦʟʘʤʠ ʥʦʨʤʘ. 

ʇʨʦʩʪʨʘʥʩʪʚʦ Seq ʠ ʠʥʜʝʢʩʳ ʨʝʛʫʣʷʨʥʦʩʪʠ ╘► ʠ 

ʥʝʨʝʛʫʣʷʨʥʦʩʪʠ ╘▪►ȟ╘▪► 
ɺ ʨʘʙʦʪʘʭ Ivanov et al. (2016) ʠ Tsvetkov et al. (2018) ʧʦʩʪʨʦʝʥʳ 

ʬʘʟʦʚʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʄʉʈ S, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʥʦʞʝʩʪʚʦ 

ʩʦʩʪʦʷʥʠʡ ʄʉʈ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ R
2
, ʦʧʨʝʜʝʣʷʝʤʳʝ ʝʛʦ ʯʘʩʪʦʪʦʡ y(t) ʠ 

ʩʢʦʨʦʩʪʴʶ ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ v(t). ʌʫʥʢʮʠʷ y(t) ʷʚʣʷʝʪʩʷ ʢʫʩʦʯʥʦ-

ʣʠʥʝʡʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ ʤʥʦʞʝʩʪʚʘ ʟʥʘʯʝʥʠʡ ʫi=60/TRRi (i=1,2,...,n - 

ʥʦʤʝʨ RR-ʠʥʪʝʨʚʘʣʘ, TRRi - ʝʛʦ ʚʝʣʠʯʠʥʘ ʚ ʩʝʢʫʥʜʘʭ), ʘ ʬʫʥʢʮʠʷ v(t) - 

ʨʘʟʥʦʩʪʥʘʷ ʧʨʦʠʟʚʦʜʥʘʷ y(t). ʌʫʥʢʮʠʠ y(t) ʠ v(t) ʠʟʤʝʨʷʶʪʩʷ ʚ 

ʝʜʠʥʠʮʘʭ ʤʠʥ
-1
 ʠ ʤʠʥ

-1
ʩʝʢ

-1
, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʜʝʣʠʚ y(t) ʥʘ ʤʠʥ

-1
, ʘ 

v(t) ʥʘ ʤʠʥ
-1
ʩʝʢ

-1
, ʤ  rʧʦʣʫʯʘʝʤ ʙʝʟʨʘʟʤʝʨʥʳʝ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʬʫʥʢʮʠʡ. 

ʇʦʜ ʢʚʘʥʪʦʚʘʥʠʝʤ S ʧʦʥʠʤʘʶʪ ʧʨʦʮʝʩʩ ʜʝʣʝʥʠʷ ʝʛʦ ʥʘ 

ʵʣʝʤʝʥʪʘʨʥʳʝ ʷʯʝʡʢʠ ʢʦʥʝʯʥʦʡ ʚʝʣʠʯʠʥʦʡ h. ʇʘʨʘʤʝʪʨ h ʥʘʟʳʚʘʶʪ ʠʣʠ 

ʧʦʩʪʦʷʥʥʦʡ, ʠʣʠ ʰʘʛʦʤ ʢʚʘʥʪʦʚʘʥʠʷ. ʂʚʘʥʪʦʚʘʥʠʝ ʌʇ ʄʉʈ ʧʨʦʚʝʜʝʤ 

ʩʦʛʣʘʩʥʦ ʘʣʛʦʨʠʪʤʫ [2]: 

[ ] [ ] ),,(,...2,1,)(=,)(= 11 thNihtvhvhtyhy ii =--
. ʛʜʝ [h] - 

ʦʧʝʨʘʪʦʨ ʦʢʨʫʛʣʝʥʠʷ ʜʦ ʙʣʠʞʘʡʰʝʛʦ ʮʝʣʦʛʦ ʯʠʩʣʘ. ɿʥʘʯʝʥʠʷ ʫi, vi - 

ʢʨʘʪʥʳ ʧʦʩʪʦʷʥʥʦʡ ʢʚʘʥʪʦʚʘʥʠʷ h. ʂʨʘʪʥʦʩʪʠ ʟʥʘʯʝʥʠʡ ʫi, vi 

ʦʧʨʝʜʝʣʷʶʪ ʟʥʘʯʝʥʠʷ ʯʠʩʝʣ ʟʘʧʦʣʥʝʥʠʷ ni ʵʣʝʤʝʥʪʘʨʥʳʭ ʷʯʝʝʢ 

ʧʨʦʩʪʨʘʥʩʪʚʘ Seq. 

ʄʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ { ni, yi, vi}  ʦʙʨʘʟʫʝʪ ʨʘʩʰʠʨʝʥʥʦʝ ʢʚʘʥʪʦʚʦʝ 
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ʬʘʟʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ Seq. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ Seq ʢʦʥʢʨʝʪʥʳʭ ʧʘʮʠʝʥʪʦʚ 

ʤ  rʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʦʣʦʞʠʤ h=1. 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ (ʂʫʜʠʥʦʚ ʠ ʜʨ., 2018; Mikheev et al., 2018; 

Paramonova et al., 2021) ʚ ʦʙʣʘʩʪʠ ʨʝʛʫʣʷʨʥʦʩʪʠ ʄʉʈ ʚʳʧʦʣʥʷʝʪʩʷ 

ʫʩʣʦʚʠʝ |v|<15. ʉʦʩʪʦʷʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ Seq ʚ ʦʙʣʘʩʪʠ ʨʝʛʫʣʷʨʥʦʩʪʠ 

ʦʙʦʟʥʘʯʠʤ Seq,r, ʚ ʦʙʣʘʩʪʷʭ ʥʝʨʝʛʫʣʷʨʥʦʩʪʠ ʩ ʫʩʢʦʨʝʥʠʝʤ ʨʠʪʤʘ vi>15 

ʦʙʦʟʥʘʯʠʤ Ὓ ȟ , ʘ ʟʘʤʝʜʣʝʥʠʷ ʨʠʪʤʘ vi<-15- Ὓ ȟ .ʇʨʠ ʵʪʦʤ ʯʠʩʣʦ 

ʩʦʩʪʦʷʥʠʡ ʄʉʈ ʚ ʦʙʣʘʩʪʷʭ Seq,r, Ὓ ȟ , Ὓ ȟ , ʦʙʦʟʥʘʯʠʤ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦὔȟὔ ȟὔ Ȣ 
ʀʥʜʝʢʩʳ ʨʝʛʫʣʷʨʥʦʩʪʠ Ὅ ʠ ʥʝʨʝʛʫʣʷʨʥʦʩʪʠ ὍȟὍ  ʚʚʝʜʝʤ 

ʩʦʛʣʘʩʥʦ ʩʦʦʪʥʦʰʝʥʠʷʤ: Ὅ ρππὔ ὔϳ ȟὍ ρππὔ ὔȟϳ Ὅ
ρππὔ ὔϳ Ȣ    ʆʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʩʦʩʪʦʷʥʠʡ ʄʉʈ ʚ Seq ʚ ʦʙʣʘʩʪʷʭ ʨʝʛʫʣʷʨʥʦʩʪʠ ʠ ʥʝʨʝʛʫʣʷʨʥʦʩʪʠ ʠ 

ʢʘʞʜʳʡ ʠʟ ʠʥʜʝʢʩʦʚ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ ʦʪ 0 ʜʦ 100. 

ɺʚʝʜʝʤ ʢʦʤʙʠʥʘʮʠʶ ʧʘʨʘʤʝʪʨʦʚ Ὅ Ὅ Ὅ , 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʨʘʟʥʦʩʪʴ ʯʠʩʣʘ ʩʦʩʪʦʷʥʠʡ Seq ʚʥʝ 

ʦʙʣʘʩʪʠ ʨʝʛʫʣʷʨʥʦʩʪʠ |v|>15ʩ ʫʩʢʦʨʝʥʠʝʤ ʨʠʪʤʘ v>0 ʠ ʟʘʤʝʜʣʝʥʠʝʤ 

ʨʠʪʤʘ v<0 ʄʉʈ. 

ʇʦʩʢʦʣʴʢʫ Ὅ Ὅ Ὅ ρππ, ʪʦ Ὅ ρȾςρππὍ Ὅ , 

Ὅ ρȾςρππὍ Ὅ .ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʦʩʪʘʪʦʯʥʦ ʥʘʡʪʠ Ὅ ʠ 

Ὅ , ʘ ʦʩʪʘʣʴʥʳʝ ʠʥʜʝʢʩʳ ὍȟὍ  ʚʳʨʘʞʘʶʪʩʷ ʯʝʨʝʟ ʥʠʭ. 

3D-ʚʠʟʫʘʣʠʟʘʮʠʷ ʦʙʣʘʩʪʝʡ ʨʝʛʫʣʷʨʥʦʩʪʠ ʠ ʥʝʨʝʛʫʣʷʨʥʦʩʪʠ 

Seq ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʢʠ ʠʥʜʝʢʩʦʚ ╘►ȟ╘▪►ȟ╘▪► ʥʘ ʝʝ ʦʩʥʦʚʝ 

ʅʘʛʣʷʜʥʦ ʨʘʟʙʠʝʥʠʝ Seq. ʥʘ ʦʙʣʘʩʪʠ ʨʝʛʫʣʷʨʥʦʩʪʠ Seq,r ʠ 

ʥʝʨʝʛʫʣʷʨʥʦʩʪʠ Ὓ ȟ , Ὓ ȟ  ʧʨʝʜʩʪʘʚʠʤ ʩ ʧʦʤʦʱʴʶ ʮʚʝʪʥʦʡ 3D-

ʚʠʟʫʘʣʠʟʘʮʠʠ. ʈʝʛʫʣʷʨʥʳʝ ʩʦʩʪʦʷʥʠʷ Seq,r, ʦʪʦʙʨʘʞʘʶʪʩʷ ʟʝʣʝʥʳʤ 

ʮʚʝʪʦʤ, ʥʝʨʝʛʫʣʷʨʥʳʝ ʩʦʩʪʦʷʥʠʷ ʩ ʫʩʢʦʨʝʥʠʝʤ ʨʠʪʤʘ Ὓ ȟ , - ʢʨʘʩʥʳʤ, 

ʘ ʥʝʨʝʛʫʣʷʨʥʳʝ ʩʦʩʪʦʷʥʠʷ ʩ ʟʘʤʝʜʣʝʥʠʝʤ ʨʠʪʤʘ Ὓ ȟ -ʩʠʥʠʤ. 

ʅʘ ʨʠʩ. 1-18 ʧʨʝʜʩʪʘʚʣʝʥʳ 3D-ʛʠʩʪʦʛʨʘʤʤʳ Seq ʠ ʠʭ ʧʨʦʝʢʮʠʠ 

ʥʘ ʧʣʦʩʢʦʩʪʴ vn ʜʣʷ ʩʦʩʪʦʷʥʠʡ ʩʥʘ, ʙʦʜʨʩʪʚʦʚʘʥʠʷ ʠ ʧʦʣʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 

ʍʄ, ʧʦʩʪʨʦʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤ ʚ ʩʠʩʪʝʤʝ 

Maple ʜʣʷ ʜʚʫʭ ʧʘʮʠʝʥʪʦʚ ʢʘʨʜʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʠ ʦʜʥʦʛʦ 

ʩʪʫʜʝʥʪʘ ʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʤ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʤʝʨʘ ʧʘʮʠʝʥʪʦʚ p=1,2,...,30, ʘ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ 

p=31,32,...,64. 

ʇʦʩʪʨʦʝʥʥʳʝ ʥʘʤʠ 3D-ʛʠʩʪʦʛʨʘʤʤʳ Seq ʠ ʠʭ ʧʨʦʝʢʮʠʠ ʥʘ 

ʧʣʦʩʢʦʩʪʴ vn ʜʘʶʪ ʥʘʛʣʷʜʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʪʨʝʭ ʦʙʣʘʩʪʷʭ Seq,r, Ὓȟ , 

Ὓȟ ʜʣʷ ʧʘʮʠʝʥʪʦʚ p=3, 32, 8, ʚʳʙʨʘʥʥʳʭ ʠʟ 63 ʣʠʮ, ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚ 

ʨʘʙʦʪʝ. 
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ʈʠʩ. 1. 3D-ʛʠʩʪʦʛʨʘʤʤʘ Seq ʚ 

ʩʦʩʪʦʷʥʠʠ ʩʥʘ; p=3. 
ʈʠʩ. 2. ʇʨʦʝʢʮʠʷ 3D-ʛʠʩʪʦʛʨʘʤʤʳ Seq 

ʥʘ ʧʣʦʩʢʦʩʪʴ vn ʚ ʩʦʩʪʦʷʥʠʠ ʩʥʘ; p=3 

ʈʠʩ. 3. 3D-ʛʠʩʪʦʛʨʘʤʤʘ Seq ʚ 

ʩʦʩʪʦʷʥʠʠ ʙʦʜʨʩʪʚʦʚʘʥʠʷ; p=3 
ʈʠʩ. 4. ʇʨʦʝʢʮʠʷ 3D-ʛʠʩʪʦʛʨʘʤʤʳ Seq 

ʥʘ ʧʣʦʩʢʦʩʪʴ vn ʚ ʩʦʩʪʦʷʥʠʠ 

ʙʦʜʨʩʪʚʦʚʘʥʠʷ; p=3 

ʈʠʩ. 5. 3D-ʛʠʩʪʦʛʨʘʤʤʘ Seq ʜʣʷ 

ʧʦʣʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʍʄ; p=3 

ʈʠʩ. 6. ʇʨʦʝʢʮʠʷ 3D-ʛʠʩʪʦʛʨʘʤʤʳ Seq ʥʘ 

ʧʣʦʩʢʦʩʪʴ vn ʜʣʷ ʧʦʣʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 

ʍʄ; p=3 
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ʈʠʩ. 7. 3D-ʛʠʩʪʦʛʨʘʤʤʘ Seq 

ʚ ʩʦʩʪʦʷʥʠʠ ʩʥʘ; p=32. 

ʈʠʩ. 8. ʇʨʦʝʢʮʠʷ 3D-ʛʠʩʪʦʛʨʘʤʤʳ 

Seq ʥʘ ʧʣʦʩʢʦʩʪʴ vn ʚ ʩʦʩʪʦʷʥʠʠ ʩʥʘ; 

p=32 

ʈʠʩ. 9. 3D-ʛʠʩʪʦʛʨʘʤʤʘ Seq ʚ 

ʩʦʩʪʦʷʥʠʠ ʙʦʜʨʩʪʚʦʚʘʥʠʷ; p=32. 

ʈʠʩ. 10. ʇʨʦʝʢʮʠʷ 3D-ʛʠʩʪʦʛʨʘʤʤʳ Seq 

ʥʘ ʧʣʦʩʢʦʩʪʴ vn ʚ ʩʦʩʪʦʷʥʠʠ 

ʙʦʜʨʩʪʚʦʚʘʥʠʷ; p=32 

ʈʠʩ. 12. ʇʨʦʝʢʮʠʷ 3D-ʛʠʩʪʦʛʨʘʤʤʳ Seq ʥʘ 

ʧʣʦʩʢʦʩʪʴ vn ʜʣʷ ʧʦʣʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʍʄ; p=32 
ʈʠʩ. 11. 3D-ʛʠʩʪʦʛʨʘʤʤʘ Seq ʜʣʷ 

ʧʦʣʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʍʄ; p=32 


